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1.0 Introduction 

This final status survey (FSS) report presents the specific tasks and procedures implemented by 
CB&I Federal Services LLC (CB&I) during the radiological survey at former Naval Station 
Treasure Island (NSTI) Building 233 (Figures 1 and 2). This work was performed for the 
U.S. Department of the Navy (Navy), Naval Facilities Engineering Command Southwest, under 
Contract No. N68711-01-D-6011, Contract Task Order 0010. 

Work performed under this contract task order followed the provisions of the following: 

• Final Characterization, Remediation, and Final Status Survey Work Plan 
Building 233 Site, Treasure Island, San Francisco, California (Work Plan; 
Shaw Environmental, Inc. [Shaw], 2012a) 

• Final Radiological Remedial Action Report and Final Status Survey Plan, 
Building 233 Site, Former Naval Station Treasure Island, San Francisco, California 
(FSSP; CB&I, 2014) 

• Accident Prevention Plan/Health and Safety Plan (Shaw, 2010) 

• Sitewide Radiation Protection Plan, Naval Station Treasure Island, San Francisco, 
California (Shaw, 2011a, as updated or revised) 
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2.0 Site Description 

2.1 Site B233 Location and Description 
The Building 233 site is located in the southeastern area of former NSTI on M Avenue between 
3rd and 4th streets (Figure 2). Building 233 was a two-story raised wood structure built on pillars 
in 1944. The 18,790-square-foot building had classrooms, offices, and laboratories. 

2.2 Prior Historical Use 
Building 233 was used for training Navy personnel on the calibration and operation of radiation 
monitoring instruments and in the techniques used to monitor and decontaminate ships and 
airplanes. 

2.3 Current and Future Land Use 
The current land use of Treasure Island (TI) is a combination of residential, open space, 
publicly-oriented, institutional, and community uses. In addition to residences, there are soccer 
and rugby fields, baseball diamonds, an elementary school, and a day-care center at TI.  

The approximate residential population is 3,500 as identified in the Treasure Island Naval 
Station Historical Radiological Assessment, Former Naval Station Treasure Island, 
San Francisco, California (HRA; (Weston Solutions, Inc. [Weston], 2006). According to the 
Final Treasure Island/Yerba Buena Island Redevelopment Plan Adoption, Naval Station 
Treasure Island Reuse Plan—Public Review Draft (Seifel Consulting, 2010) and the 
Final Environmental Impact Report, Treasure Island/Yerba Buena Island Redevelopment Project 
(City and County of San Francisco, 2011), TI is proposed for future reuse as residential, open 
space, and publicly-oriented uses. 

For the purposes of radiological dose assessment, the hypothetical future land use scenario 
assumed is the residential farmer. This land use is not necessarily a planned future land use, but 
is used as a standard conservative default that is considered protective of all likely future land 
uses. There is no regulatory basis for the definition of “resident farmer.” The term “resident 
farmer” is conservatively assumed to include the raising of livestock, grains, fruits, and 
vegetables for food even though these activities will not be part of the planned future land use for 
the Building 233 site. 
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3.0 Historical Site Assessment 

The following subsections describe site history and previous investigation work within the site. 

3.1 Operating History 
TI is a 403-acre, man-made island located next to a natural rock island, Yerba Buena Island 
(YBI), in the San Francisco Bay (Figure 1).  TI was constructed of materials dredged from the 
San Francisco Bay from 1936 to 1937 for the Golden Gate International Exposition of 1939 and 
1940. In 1940, the Navy began leasing TI from the City and County of San Francisco and later, 
during World War II, gained full ownership of NSTI. YBI, a 147-acre natural island, has been 
under military control since 1898. In addition to other uses, the primary function of YBI was to 
provide training, administration, housing, and support services to the U.S. Pacific Fleet and other 
entities (Kistner et al., 1995).  In 1993, NSTI was designated for closure under the 
Base Realignment and Closure Act of 1990. NSTI was closed on September 30, 1997. 

The first known radiological investigation of radioactive material on NSTI took place in 
January 1950 following the spill of approximately 40 milligrams of radium-226 (226Ra) powder 
in the first floor laboratory (Room 121) of Building 233 (Navy, 1950). The investigation of the 
magnitude and extent of this spill involved monitoring for alpha airborne activity and radon 
activity inside Building 233. In addition, alpha swipe surveys and beta-gamma direct radiation 
survey measurements were performed. Since many of the occupants of Building 233 left the 
building before the extent of the spill was fully identified, radioactive contamination was spread 
by personnel (on shoes, clothing, etc.) to personal automobiles and personal residences. The 
immediate objective of the decontamination of the building was to remove as much of the spilled 
radium as possible in the shortest time. Nine months after the spill, decontamination of the 
building was completed by the Navy, and it was released for use again. 

3.2 Radionuclide of Concern 
Based on historical information gathered concerning Building 233 operations, the HRA 
(Weston, 2006) examined the potential radiological hazards at the site and determined that 226Ra 
was the only radionuclide of concern (ROC). During characterization and remediation of the 
Building 233 site, more than 300 soil, concrete, and asphalt samples were analyzed by gamma 
spectroscopy at a U.S. Department of Defense-approved off-site laboratory. The only 
gamma-emitting radionuclide detected at a concentration above the range of background was 
226Ra. Therefore, based on historical information and the gamma spectroscopy analysis of 
characterization and remediation-support samples collected from the Building 233 site, the only 
ROC is 226Ra. 
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4.0 Previous Investigations and Remedial Action Status 

4.1 Initial Radiological Assessment 
Based on the conclusions of the HRA (Weston, 2006), in 2006 Shaw conducted a limited 
radiological survey and media sampling of Building 233 to assess the extent of the residual 226Ra 
remaining on walls and ceilings in the building and to determine whether the original flooring 
could be uncovered and surveyed. Although the building had been decontaminated in 1950 to the 
standards existing at that time, it was not known whether the building materials met the current 
standards for unrestricted release. Twelve rooms and the interior hallways were surveyed for 
residual contamination, and 30 locations within the rooms and hallway were sampled for off-site 
laboratory analysis. The findings are detailed in the Final Survey Report, Radiological 
Assessment of Building 233, Naval Station Treasure Island, San Francisco, California 
(Shaw, 2007) and are summarized below. 

The results of laboratory analysis showed that 226Ra measurements did not exceed natural 
background values in most wall locations. 226Ra above natural background levels was found in 
9 out of 30 paint samples and in one underlying wallboard sample. The laboratory results 
suggested that residual 226Ra in paint was limited to the wall surface in the first 4 feet above the 
floor surface. No 226Ra was found in the ceiling samples. Gamma scan surveys identified three 
areas significantly above the observed background of 3,500 to 4,500 counts per minute. These 
“hotspot” locations (Room 124, the southeast corner of the hallway on the first floor, and 
Room 203) are identified on Figure 3.  

4.2 Building 233 Survey and Demolition 
In September 2007, Tetra Tech EM, Inc. (TtEMI) performed a scoping survey of the 
Building 233 sanitary drains (TtEMI, 2008). TtEMI surveyed and sampled 45 locations that were 
deemed to have the highest potential for residual 226Ra to provide an indication of the extent of 
radioactivity remaining in the drainage system. The survey/sample locations included sink and 
floor drains, wall vents, and sewer lines. Six sediment samples were collected from Rooms 121 
and 124, the manhole, and the common waste drain piping system outside the building and 
submitted for laboratory analysis by gamma spectroscopy. The drain piping was 4-inch diameter 
cast iron piping. The 226Ra investigation level (IL) for sediment samples was set at 1 picocurie 
per gram (pCi/g). Two of the sediment samples from piping beneath the building indicated the 
presence of residual 226Ra, above the IL of 1 pCi/g (Figure 4). The sample collected from the 
common drain line next to the rear entry door identified approximately 2 pCi/g 226Ra (sediment). 
The sample collected from the common drain line outside the building at Room 121 identified 
approximately 3 pCi/g 226Ra. Sediment samples collected from the manhole downstream of the 
common waste drain piping system did not indicate the presence of residual activity.  
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While preparing to collect sediment samples and perform the swipe and gamma radiation static 
measurements of the drain piping where it exits the building, elevated levels of gamma radiation 
were measured in the asphalted parking lot surrounding the building. An exploratory scoping 
survey was conducted of the area surrounding Building 233. Thirteen separate locations were 
identified with elevated radioactivity (Figure 5). 

Beginning in August 2010, Shaw oversaw the asbestos abatement of Building 233 by its 
subcontractor and conducted radiological surveys on interior and exterior building surfaces. 
Asbestos-containing materials and 226Ra-contaminated materials were removed from the building 
by Shaw and were disposed as low-level radioactive waste (LLRW) by Environmental 
Management Services, Inc., the Navy’s LLRW broker under the Navy’s LLRW disposal 
program.  

Subsequent to removing the asbestos-containing and 226Ra-contaminated materials, 
contamination surveys were performed on the accessible building surfaces that demonstrated that 
the surface of the building materials were free of residual 226Ra surface contamination in excess 
of the release limits for unrestricted use in Table 1 of Regulatory Guide 1.86 (Termination of 
Operating Licenses for Nuclear Reactors; U.S. Atomic Energy Commission, 1974). As part of 
the contractual scope, Shaw demolished Building 233 in January 2011.  

4.3 Radiological Remedial Actions  
Radiologically-contaminated surface and subsurface features, including the building foundation 
wall and piers, asphalt paving, stormwater catch basins, stormwater drain lines, and sewer lines 
in the Building 233 footprint, were removed as a follow-up to demolition and removal of the 
building structure by CB&I in 2013 (CB&I, 2014). Activities conducted during this remedial 
action included the following: 

• Baseline gamma walkover survey (GWS), gamma count rate static surveys, and 
exposure rate survey measurements of the Building 233 site asphalt-covered footprint 

• Gamma count rate scan and static surveys, and sampling of the concrete surface 
features including the Building 233 foundation piers, foundation walls, and the 
sidewalk adjacent to the west side of the building footprint 

• Gamma count rate scan and static surveys, and sampling of soil under the 
Building 233 site asphalt 

• Gamma count rate scan and static surveys, and sampling of the soil excavated above 
and around the stormwater drain lines and sewer lines 

• Gamma count rate scan and static surveys of the stormwater drain lines and sewer 
lines and the collection of sediment samples from exposed and removed lines 
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• Gamma count rate scan and static surveys, and sampling of bricks, concrete, and soil 
at stormwater catch basins and the subsurface steam/utility vault 

Following the removal of the surface and affected subsurface features and contaminated soil, a 
remediation GWS of the excavation surface soil was performed. The GWS and gamma static 
survey results confirmed successful removal of 226Ra-contaminated surface soil from the 
Building 233 site. Additional details from the radiological remedial action that was performed in 
accordance with the Final Characterization, Remediation, and Final Status Survey Work Plan 
Building 233 Site, Treasure Island, San Francisco, California (Shaw, 2012a) as revised by the 
approved field work variances (Appendix A)are provided in the following subsections.  

4.3.1 Baseline and Characterization Surveys 
A baseline GWS of the staging and access area to the east of the defined Building 233 footprint 
was conducted to establish the existing radiological conditions of the asphalt. The purpose of the 
survey was to identify asphalt areas with count rates that were greater than the 
instrument-specific IL established at the Area 9 background reference area. This staging area 
located outside the designated Building 233 site was not scheduled to be fully characterized or 
remediated. The results from this survey (Appendix B) provide the baseline for as-left condition 
survey comparison following completion of all work activities, including the FSS and site 
backfill. 

A characterization GWS was conducted of the asphalted surface within the Building 233 site 
footprint that identified count rates well above the gamma scanning instrument-specific IL 
(asphalt) in the northeast and southwest corners of the former Building 233 footprint. Figure 6 
provides a site overview showing several asphalt baseline and characterization surveys 
conducted prior to remediation efforts. Survey reports supporting the composite figure are 
provided in Appendix B. 

Following review of the characterization GWS data, a follow-up biased gamma static survey was 
performed at the northeast and southwest corners of the Building 233 footprint; the GWS 
locations with the highest count rates. Every gamma static survey count rate measurement 
exceeded the gamma static instrument-specific IL (asphalt). Radiation exposure rates were also 
collected at the biased gamma static survey locations. The exposure rates ranged from a 
minimum of 6 μR/hr to a maximum of 90 μR/hr. Additional characterization surveys were 
conducted laterally outside the Building 233 footprint baseline survey to bound the areas with 
potential 226Ra surface contamination.  

The characterization GWS and follow-up gamma static surveys identified the potential for 226Ra 
contamination in the surface asphalt at the northeast and southwest corners of the Building 233 

    
10.8.14  October 2014 4-3 



     

footprint. Based on this information, the northern and southern boundary of the FSS extent was 
expanded. Details concerning the final FSS survey unit design are provided in Section 5. 

4.3.2 Waste Characterization Surveys 
In an effort to minimize the quantity of asphalt, soil and concrete disposed of as LLRW, 
radiological surveys and appropriate volumetric sampling of the material generated during 
characterization and remediation of the Building 233 site were performed to identify and 
segregate LLRW. The survey and sampling process outlined in the Work Plan (Shaw, 2012a) 
and associated field work variances (Appendix A) was followed and the results summarized in 
the following sections of this report.  

The LLRW disposal was managed by EMS, which is contracted to the Navy through 
Joint Munitions Command to provide brokerage services including waste characterization 
sampling, waste containers, and transportation of radioactive materials/waste generated from this 
project. Prior to ultimate disposal, LLRW was characterized by EMS to ensure compliance with 
the applicable disposal facility’s waste acceptance criteria. A total of 64 cubic yards of LLRW 
volume was removed during remediation of the Building 233 site, including 18 cubic yards of 
soil and 46 cubic yards of debris (asphalt, concrete, and utility piping).  

The process of non-LLRW waste characterization was specific to the material to be classified 
and the final disposition of the material. Media excavated from the Building 233 site and 
characterized as non-LLRW per the results of radiological surveys, in situ sampling and gamma 
spectroscopy, was initially placed in Adler roll-off bins. Random soil samples were also 
collected from the bins to support waste characterization. Reuse of the material as clean backfill 
was evaluated as an option to landfill disposal of non-LLRW material. Field work variances 11, 
12, and 13 (Appendix A) were developed to address the reuse of the excavated, non-LLRW 
designated waste material as backfill.  

Following approval of work variances, supplemental characterization samples were obtained to 
support the decision that the 226Ra concentration in the material was indistinguishable from 
background. The soil/material in the non-LLRW bins was spread in 6-inch layers on 20-mil 
plastic in an approximately 1,000-square-meter (m2) area (approximately 200 cubic yards). 
Eighteen randomly located systematic samples were collected from each area and analyzed at a 
DoD-approved off-site laboratory for 226Ra using gamma spectroscopy. A triangular grid 
employing a random start was used to locate the systematic samples. The sample grid layout and 
random start location were determined using the most current version of the Visual Sampling 
Plan (VSP) software (Pacific Northwest National Laboratory, 2013). All 226Ra concentrations 
were reported to be less than 1.00 pCi/g and the material was determined to be suitable for 
backfill. Survey reports and sampling results supporting designation of the material as suitable 
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for unrestricted release and reuse as backfill material are provided in Appendix C. The final 
determination of the soil as backfill is pending. 

Characterization surveys and sampling for each type of media (e.g., asphalt, soil, concrete, and 
subsurface piping) is described in the following sections of this report. 

4.3.2.1 Asphalted Surfaces 
Building 233 was built above grade over an asphalt pad and asphalt covers the entire Building 
233 footprint. The GWS characterization survey of the Building 233 footprint demonstrated that 
226Ra contamination of the asphalt surface was likely. The initial surveys prompted additional 
GWS and gamma static surveys east of the Building 233 footprint, south of the fence line 
boundary, and outside the controlled area north of the Building 233 footprint to the center lane of 
4th Street. Gamma static surveys were conducted at the locations with the highest GWS count 
rates. The northeast and southwest corners of the Building 233 footprint correspond to 
entrances/exits of the former Building 233.  

Exposure rate measurements were acquired at the gamma static survey locations using a Ludlum 
Model 19 microroentgen portable survey instrument. The exposure rates ranged from a minimum 
of 6 μR/hr to a maximum of 90 μR/hr.  

Per the process outlined in the Work Plan (Shaw, 2012a) and FWVs, the following sequence was 
implemented to properly characterize asphalt and underlying soil for waste disposition: 

• GWS and gamma static survey asphalt ILs were established that are instrument, 
media, and survey type specific and defined as the mean count rate plus three standard 
deviations of the mean count rate of GWS and gamma static survey performed at the 
asphalt background reference Area 9 and at the soil background reference Area 7. 

• GWS were performed on the Building 233 footprint asphalt surfaces. 

• GWS locations where the count rate met or exceeded the GWS instrument-specific IL 
(asphalt) received gamma static surveys at the locations of highest GWS count rates 
and select locations within areas of clustered elevated count rates. 

• When the static survey count rate exceeded the instrument-specific static IL (asphalt), 
the asphalt in the area was removed and placed in the LLRW bins provided by EMS 
and staged in the designated area east of the Building 233 footprint.  

• When the GWS and static survey count rate of the asphalt was less than the 
instrument-specific static IL, the asphalt was removed and placed in the non-LLRW 
bins pending completion of volumetric sampling necessary to support proper waste 
characterization. 

• Following removal and segregation of asphalt, a GWS of the newly exposed 
underlying soil was performed.  
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• If the GWS and static survey of the underlying soil exceeded the instrument-specific 
GWS and static ILs for soil, soil samples were collected and analyzed at a 
DoD-approved off-site laboratory for 226Ra using gamma spectroscopy. 

As discussed in Section 4.3.2, additional volumetric systematic sampling of the asphalt staged in 
the non-LLRW bins for gamma spectroscopy analysis was performed to evaluate the material for 
reuse as backfill material per FWV 122412-010-013 (Appendix A). Asphalt material survey 
reports and sampling results are provided in Appendix C.  

4.3.2.2 Concrete Surface Features 
Building 233 was constructed above grade over asphalt pavement on 132 concrete piers and 
concrete foundation walls. Following demolition of Building 233 the asphalt pad, concrete piers, 
and walls remained (Photograph 1). 

 
Photograph 1 

Building 233 Foundation Concrete Piers 

In accordance with the Work Plan (Shaw, 2012a) and associated FWVs (Appendix A), the 
following survey process was implemented to properly characterize concrete features for waste 
disposition: 

• Concrete piers were disposed of as LLRW when the GWS or gamma static survey 
count rates of asphalt located in the immediate vicinity exceeded the 
instrument-specific IL for asphalt. The adjacent asphalt scanning gamma 
measurements ranged from above the IL (18,800 cpm) to more than twice the IL 
(48,875 cpm), indicating 226Ra contamination.  

• 100 percent surface contamination surveys (alpha/beta) were performed on the 
exposed surface of selected concrete piers and portions of the exposed concrete 
foundation walls using a Ludlum Model 2360 with a Ludlum Model 43-68 detector. 
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• Concrete that met or exceeded the 226Ra total surface contamination release limits for 
unrestricted use listed in Table 1 of Regulatory Guide 1.86 (U.S. Atomic Energy 
Commission, 1974) were placed into EMS waste bins for disposal as LLRW. 

• Each concrete pier also received a gamma scan survey and a core sample was 
collected and analyzed at a DoD-approved off-site laboratory and analyzed for 226Ra 
using gamma spectroscopy to support proper waste characterization. 

• The concrete not initially designated as LLRW was placed in non-LLRW Adler 
roll-off bins. Material samples were collected from the bins and after the material was 
removed, placed on a laydown pad, and systematically sampled for use as potential 
backfill material. 

4.3.2.2.1 Foundation Walls 
Two foundation walls existed at Building 233; the north concrete wall and the Boiler Room 
concrete wall. A 1 m2 survey grid system was established for both walls. Characterization of 
these foundation walls was performed by first performing an alpha/beta scan over 100 percent of 
the grids for both walls. Smear samples were performed in each 1 m2 grid at the location with the 
highest alpha/beta scan count rate. 

None of the total alpha/beta surface concentration measurements nor any of the alpha/beta 
removable surface concentrations exceeded the material release limits. However, when walls 
were located in an area of contaminated asphalt, the concrete was designated as LLRW due to its 
porosity.  

4.3.2.2.2 Sidewalk 
A sidewalk consisting of a top layer of concrete and a base layer of asphalt was located along the 
west side of the former Building 233. The following is a summary of the waste characterization 
process and measurements:  

• GWS and gamma static count rates of the asphalt near the southern end of the 
sidewalk exceeded their respective ILs. Therefore, the sidewalk located near the 
potentially contaminated asphalt was designated to be LLRW and placed in 
EMS LLRW bins. 

• A 1 m2 grid system was established on the remainder of the sidewalk. 

• Alpha/beta total surface contamination scans were performed. The maximum 
alpha/beta count rate and its location within each 1 m2 grid were recorded. Removable 
alpha/beta surface contamination smears were collected at the location within each 
1 m2 grid with the maximum alpha/beta scan count rate. 

• All alpha/beta scan count rates and alpha/beta removable surface contamination were 
less than the 226Ra surface contamination release limits for unrestricted use listed in 
Table 1 of Regulatory Guide 1.86 (U.S. Atomic Energy Commission, 1974). 
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• Gamma scan surveys were performed on the underlying asphalt surface of the 
sidewalk. A one minute gamma static survey was performed at the location within 
each 1.0 m2 section with the maximum gamma scan count rate. All gamma static 
count rate measurements were below the instrument-specific IL for gamma static 
surveys of asphalt. 

• Radiation exposure rates were measured using a Ludlum Model 19 at the same 
locations where the gamma static survey measurements were performed. The 
maximum radiation exposure rate measured was 7 μR/hr. 

• Concrete and asphalt samples were collected at approximately 6-foot intervals along 
the length of the sidewalk. Samples were analyzed at a DoD-approved off-site 
laboratory for 226Ra by gamma spectroscopy. The maximum 226Ra concentration was 
0.84 pCi/g.  

Radiological survey and sampling results supporting classification of sidewalk as non-LLRW are 
provided in Appendix C. 

4.3.2.2.3 Building Piers 
An initial GWS was performed on the asphalt surrounding the 132 concrete piers at the 
Building 233 site. The 65 piers located in an area of potentially contaminated asphalt were 
removed as LLRW. The remaining 67 piers were removed to areas where the GWS count rate on 
the asphalt was less than the instrument-specific asphalt IL, placed on 10-mil thick plastic, and 
staged for surveying and sampling. Gamma static surveys were performed in the holes left in the 
asphalt after the concrete piers were removed. One gamma static survey was taken in each hole 
left at the previous pier location. Gamma scans were performed over 100 percent of the 
subsurface areas of each pier in order to identify and mark the location on each pier with the 
highest gamma scan count rates; two locations on the above grade portion of the pier and 
one location with the highest gamma scan count rate of the below grade portion of the pier.  

Concrete samples were collected from the concrete piers that had gamma static survey count 
rates less than the applicable IL and alpha/beta total and removable surface concentrations less 
than the Table 1 limits. A boring tool was used to collect the concrete sample from each pier 
(Photograph 2). The concrete was ground to a powder during this process then collected and sent 
to a DoD-approved off-site laboratory and analyzed for 226Ra by gamma spectroscopy. 
The maximum 226Ra concentration in a Building 233 concrete pier sample was 0.71 pCi/g.  
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Photograph 2 

Concrete Pier Sampling 

The concrete piers were placed in Adler waste roll-off bins pending additional sampling for 
material reuse if they met all of the following criteria:  

• Pier was not originally in the vicinity of potentially radiologically contaminated 
asphalt 

• Alpha, beta/ gamma scan count rates less than the appropriate Table 1 limit 

• Gamma static surveys count rates of adjacent asphalt less than the instrument-specific 
asphalt IL 

• Gamma spectroscopy of concrete sample with 226Ra concentration less than 
1.69 pCi/g—the highest reported sample was 0.71 pCi/g. 

The supplemental sampling to support crushing and reuse of non-LLRW concrete debris was 
conducted as previously described. Details of the surveys and sampling results are provided in 
Appendix C.  

4.3.2.3 Concrete Vault and Stormwater Catch Basin  
During site remediation activities, below grade concrete and brick features were encountered. 
A concrete steam supply vault was removed from the northern portion of the site footprint and a 
brick and concrete stormwater catch basin was removed from the southeastern portion of the 
footprint (shown in Figure 7). 

4.3.2.3.1 Concrete Vault 
A concrete vault was identified during the survey of the asphalt pavement on the Building 233 
site. The Building 233 concrete vault was located within the designated Building 233 site area, 
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just north of the northern building foundation wall. The vault contained valves used to manage 
the steam supply to Building 233. The vault was 5 feet long, 7 feet wide, and 6 feet deep with 
two asbestos covered pipes connected to the vault (Photograph 3). The top of the vault was 
partially covered by a steel top that was flush with the top of surface asphalt. 

 
Photograph 3 

Interior View of Concrete Vault 

As shown in Figure 6, the asphalt surrounding the vault was potentially radiologically 
contaminated; the GWS and gamma static survey count rates exceeded the appropriate ILs. The 
vault cover had been breached prior to beginning excavation of the area. Therefore, after 
consultation with the Navy, the concrete vault was classified as potentially radiologically 
contaminated. The asbestos-wrapped piping located within the concrete vault was properly 
handled during removal and the vault structure and piping were designated as LLRW and placed 
in an EMS LLRW roll-off bin.  

4.3.2.3.2 Stormwater Catch Basins 
The drain line from Building 233 was connected to a concrete and brick feature, stormwater 
Catch Basin 544, located outside the southeast corner of the Building 233 footprint but within the 
Building 233 FSS Class 1 boundary (Photograph 4, and Figure 7). Sediment samples collected 
from the steel/cast iron drain line connected to stormwater Catch Basin 544 at a location down 
gradient had 226Ra concentrations significantly exceeding the release criterion of 1.69 pCi/g (20.8 
pCi/g and 78.9 pCi/g). Therefore, stormwater Catch Basin 544 along with associated 
contaminated soil was handled, removed, and disposed as LLRW into an EMS LLRW roll-off 
bin. 
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Photograph 4 

Stormwater Catch Basin 544 

A 6-inch diameter steel/cast iron storm drain line extended west from stormwater Catch 
Basin 544 to stormwater Catch Basin 438 at the western boundary of the Building 233 site. Prior 
to remediation the radiation exposure rate from stormwater Catch Basin 438 was high enough to 
interfere with GWS and gamma static surveys. Soil was removed in 6-inch lifts following each 
round of gamma scan and static surveys. The soil that was removed was disposed of as LLRW. 
Temporary shielding consisting of a 0.5 inch steel plate was used to reduce the exposure rate to 
background to allow performance of the remedial action GWS following soil remediation.  

A summary of the survey data is presented as follows: 

Gamma Scans, Gamma Static, and Exposure Rate Survey Results at Stormwater Catch Basin 438 

Remediation 
Survey Results 

Gamma Scan 
Investigation 
Level (cpm) 

Instrument ID # 
262337 

Range of Gamma 
Scan Count 
Rates (cpm) 

Static Soil 
Investigation 
Level (cpm) 

Instrument ID # 
262337 

Maximum 
Gamma Static 
Survey Count 

Rate (cpm) 
Exposure Rate at 
Contact (μR/hr) 

Pre-Remediation 21,389 11,856–83,293 17,621 144,000 70 

Post-Remediation 21,389 12,081–16,389 17,621 NA 7 

Notes: 
NA not applicable 
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The temporary shielding was replaced with a larger 0.5 inch thick steel plate which will remain 
in place throughout the FSS process to provide shielding from the stormwater catch basin 
(Photograph 5). The stormwater catch basin is being addressed under a separate Navy contract. 

 
Photograph 5 

Stormwater Catch Basin 438 Shielding 

4.3.3 Utility Line Investigation 
Based on a scoping survey (TtEMI, 2008), only one sewer line was assumed to be located 
beneath Building 233 increasing in depth from the building to a maximum of 4-feet below 
ground surface at the connection to the manhole south of Building 233. The scoping survey 
indicated that a portion of this line that formerly serviced Building 233 may have been 
radiologically contaminated as a result of activities within the building. During the scoping 
survey, TtEMI severed the piping from the building and removed a 15-inch aboveground section, 
then plugged the resulting open end of the piping where it protruded from the soil. 

Excavation of the Building 233 site sewer line resulted in the discovery of additional utility lines 
crossing the sewer line. These utility lines included stormwater drain lines, steam lines, water 
lines, conduit, and electrical lines. Figure 7 is a schematic of the underground utility lines at the 
Building 233 site, noting the lines that have been excavated, associated elevated 226Ra sample 
results and also showing the lines that remain. In the context of this report the terms “line” and 
“pipe” are used interchangeably. The survey methodology and results are addressed in the 
following subsections and the analytical reports for the elevated sample results are provided in 
Appendix D. 
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4.3.3.1 Utility Line Investigation Process 
The soil above each utility line, the utility line itself, and the soil in the immediate vicinity of the 
line were managed as follows. 

• A GWS of the soil over the area of each identified sewer and drain utility line was 
performed with follow-up gamma static surveys as needed.  

• If the gamma static count rates met or exceeded the instrument-specific (soil) IL then 
the soil was excavated and placed in EMS LLRW roll-off bins for disposition as 
LLRW.  

• Soil that did not exceed the GWS or gamma static IL was sampled in situ and 
analyzed for waste characterization purposes and placed in non-LLRW Adler waste 
roll-off bins. 

• Exposure rate measurements were made at the gamma static measurement locations. 

• Soil was excavated in 6-inch lifts followed by a GWS of the newly exposed surface. 

• Following excavation of the soil above the sewer and drain lines, the lines were 
segmented into less than 10 foot lengths, contamination surveys performed outside 
and inside each opening, the ends were sealed and lines placed in a designated EMS 
LLRW roll-off bin. All sewer and storm drain lines were disposed of as LLRW. 

• If sediment of sufficient volume was accessible in sewer and drain lines, grab samples 
were collected and analyzed at a DoD-approved off-site laboratory for analysis of 
226Ra by gamma spectroscopy.  

• If elevated gamma survey count rates were detected on an exposed utility line other 
than sewer or storm drain lines or if alpha/beta surface concentrations exceeded the 
Table 1 226Ra release limits for unrestricted use in Regulatory Guide 1.86 (U.S. 
Atomic Energy Commission, 1974) the line was removed and managed for disposal as 
LLRW. 

• Lines wrapped with asbestos-containing material were removed by certified asbestos 
abatement workers, packaged and labeled as asbestos-containing material, then 
disposed of with radiological waste. 

4.3.3.2 Sewer and Stormwater Drain Lines 
The sewer and stormwater drain lines located beneath the former Building 233 were excavated 
and removed, including the portion outside the Building 233 footprint to its connection with the 
manhole and to stormwater Catch Basins 545, 544, and 438. Figure 7 shows the orientation of 
the sewer and storm drain lines and associated stormwater catch basins. Stormwater Catch Basin 
544 was removed as LLRW; stormwater Catch Basins 545 and 438 remain intact.  

The stormwater drain line located in the northern area was constructed primarily of 6-inch and 
8-inch diameter terra cotta piping while the storm drain lines on the southern portion of the 

    
10.8.14  October 2014 4-13 



     

Building 233 site were constructed primarily of 6-inch diameter steel and cast iron. The sewer 
line was constructed primarily of 4-inch diameter terra cotta. As shown in Figure 7, the 
stormwater drain lines are oriented in both a north-south direction and an east-west direction. 
The sewer drain line extended from the north boundary of the Building 233 site in a southerly 
direction approximately 204 feet. At about 92 feet from the north boundary of Building 233, the 
drain line bifurcates in a westerly direction for approximately 86 feet to the western edge of the 
Building 233 site and connected to the storm drain running along the western boundary 
(Figure 7). At a distance of about 108 feet from the first bifurcation the storm drain line drained 
into stormwater Catch Basin 544 and an additional storm drain line drained in a western 
direction to stormwater Catch Basin 438. The storm drain line from stormwater Catch Basin 545 
drains into stormwater Catch Basin 544. 

4.3.3.2.1 Survey Measurements  
The GWS and gamma static survey count rates of the surface soil was performed after each of 
the 6-inch soil lifts above and below the stormwater drain and sewer lines. As previously 
described, if the gamma static survey count rates did not exceed the instrument-specific IL the 
soil was staged in the Adler bins as non-LLRW and volumetric samples were obtained and 
analyzed to support proper waste characterization. All of the GWS and gamma static count rates 
of the soil above the sewer lines at depths of 12 to 42 inches, 48 to 54 inches, and 60 to 66 inches 
were less than the ILs. All of the GWS and gamma static count rate measurements of the soil 
above the stormwater drain lines at depths of 0 to 24 inches were less than the respective ILs. 
This material was placed in Adler bins and staged pending results of waste characterization 
volumetric sampling. Following the decision to potentially reuse the soil, the soil was removed 
from the Adler storage bins and spread on a laydown pad to facilitate systematic sampling, as 
described in Section 4.3.2. Results and further discussion are provided in Appendix C.  

GWS and static gamma measurements of some areas of soil above and directly below the sewer 
and stormwater drain lines and near the junction to the manhole were found to exceed the 
instrument-specific ILs. The location of the elevated soil measurements are associated with the 
elevated sample locations shown on Figure 7. This soil was excavated and disposed as LLRW. 
Follow-up surveys and soil samples were obtained confirming that soil remediation in these 
areas was successful. Section 4.3.4 provides a discussion of the final excavation extent remedial 
action support survey results.  
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4.3.3.2.2 Sewer and Drain Line Analytical Results 
Four types of analytical data were collected during soil excavation over and around the sewer 
and drain lines. 

• 226Ra concentration in soil samples collected from the excavated soil above lines  

• 226Ra concentration in sediment samples collected from the lines  

• Alpha and beta removable surface concentration smears collected from the lines 

• 226Ra concentration in soil samples systematically collected from the excavated soil 
emptied from the non-LLRW staged Adler waste roll-off bins.  

Gamma static survey count rates provided evidence that some of the soils above the storm drain 
lines and sewer lines was not LLRW. Therefore, excavated soil above the lines where the GWS 
or gamma static survey count rates were less than the appropriate IL was placed in bins as non-
LLRW. Waste characterization samples were collected at random locations from the soil in the 
bins and systematic samples were then collected to support on-site reuse of the material. Samples 
were analyzed at a DoD-approved off-site laboratory for 226Ra by gamma spectroscopy. The 
maximum reported 226Ra concentration is 0.69 pCi/g; or the same as the average 226Ra 
concentration in the NSTI sitewide background reference areas. The 226Ra concentration results 
are provided in Appendix C.  

Removable surface smears were collected from the Building 233 storm drain and sewer lines and 
analyzed for alpha and beta concentrations in accordance with TIWI-01 and TIWI-12. No alpha 
or beta removable surface concentration measurement met or exceeded the appropriate release 
limits for unrestricted use listed in Table 1 of Regulatory Guide 1.86 (U.S. Atomic Energy 
Commission, 1974). 

Sediment samples were collected from the Building 233 storm drain lines and sewer lines, sent to 
a DoD-approved off-site laboratory, and analyzed for 226Ra using gamma spectroscopy. The 
maximum 226Ra concentration for pipe sediment was 78.9 pCi/g reported for a sample collected 
from the south end of the storm drain down gradient from stormwater Catch Basin 544. The 
maximum 226Ra concentration for soil was 123 pCi/g reported for a sample collected near 
stormwater Catch Basin 438. 

Based on the radiological surveys and sample analysis, the stormwater drain and sewer lines 
were removed and placed in designated EMS LLRW bins for disposal as LLRW. 

4.3.3.3 Steam, Conduit, Water, and Electrical Lines 
During soil excavation at the Building 233 site additional utility lines were identified that had not 
been represented on available utility schematics for the site. These lines included steam, conduit, 
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electrical, and water lines and were left intact unless the adjacent soil presented gamma count 
rate readings above the applicable IL or if the line was breached while removing a sewer or drain 
line (Photograph 6). To support remediation decisions GWS were performed on the exposed 
excavated soil over the steam, conduit, water, and electrical lines. When the GWS count rates 
met or exceeded the instrument-specific IL, gamma static surveys were performed at the 
location. When the line/pipe diameter was large enough to provide an approximately flat 
100 cm2 surface alpha/beta scan surveys were performed otherwise alpha/beta removable surface 
smears were collected on the pipes. 

 
Photograph 6 

Remaining Utility Lines 

Figure 7 shows where the utility lines are located within the Building 233 footprint and 
highlights the lines that have been removed and those known utility lines that remain. In addition 
to the sewer and drain lines designated for radiological survey and disposition, additional utility 
lines were identified during the characterization and remediation process at the Building 233 site: 

• 4-inch, 6-inch, and two 8-inch steel steam lines oriented east-west and located in the 
north-east area of the Building 233 footprint 

• 12-inch diameter transite water line oriented east-west located in the northeast area of 
the Building 233 footprint 

• 4-inch and 6-inch diameter steel electrical lines oriented north-south and located west 
of the center of the Building 233 footprint 

• 4-inch diameter tar-wrapped conduit oriented north-south located east of the 4-inch 
and 6-inch diameter north-south oriented steel electrical lines and a 4-inch diameter 
tar-wrapped conduit oriented east-west near the northern Building 233 site boundary 
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• 12-inch diameter metal water line oriented north-south and directly west of the 4-inch 
and 6-inch diameter north-south oriented steel electrical lines on the eastern side of the 
Building 233 footprint 

4.3.3.3.1 Gamma Count Rate Survey Measurements 
The GWS and gamma static survey count rates of excavated surface soil above steam, conduit, 
water, and electrical lines are summarized in the following table. There were six soil locations 
identified at different depths where the gamma static count rate slightly exceeded the IL. This 
soil was removed and disposed of as LLRW. As noted in Section 4.3.3.3.2, all utility lines in the 
area of the elevated soil gamma static count rates were surveyed and found to be below 
applicable release limits.  

Summary of GWS and Gamma Static Survey Data of Soil Above Building 233 Steam, Conduit, Water, and 
Electrical Lines 

Number of 
GWS 

Measurements 

Number of GWS 
Measurements ≥ IL 

(19,465 cpm) 
Instrument ID# 

262337 

Highest GWS 
Count Rate 

(cpm) 

Number of 
Gamma Static 

Survey 
Measurements 

Gamma Static Survey 
Measurements ≥ IL 

(19,165 cpm) 
Instrument ID# 262337 

Highest Gamma 
Static Count Rate 

(cpm) 

6,808 6 20,512 59 6 21,473 

Notes: 
≥ greater than or equal to 
 

4.3.3.3.2 Contamination Survey Results 
The alpha/beta survey results for total and removable surface concentrations measurements are 
summarized in the following tables. All of the alpha and beta total and removable surface 
concentration measurements for the steam, water, and conduit/electrical lines were less than the 
release limits for unrestricted use listed in Table 1 of Regulatory Guide 1.86 (U.S. Atomic 
Energy Commission, 1974).  

Total Alpha/Beta Surface Concentrations on Building 233 Steam, Electrical, Conduit, and Water Lines 

Number of 
Alpha/Beta Count 

Rate 
Measurements 

Number of Alpha Static 
Count Rate 

Measurements ≥ Table 1 
Limit (100 dpm/100 cm2) 

Highest Alpha 
Total Surface 
Concentration 
(dpm/100 cm2) 

Number of Beta Static 
Count Rate 

Measurements ≥ Table 
1 Limit (5,000 dpm/100 

cm2) 

Highest Beta Total 
Surface Concentration 

(dpm/100 cm2) 

33 0 49 0 479 

Notes: 
≥ greater than or equal to  
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Removable Alpha/Beta Surface Concentrations on Building 233 Steam, Electrical, Conduit, and Water Lines 

Number of 
Alpha/Beta 

Surface Smears 

Number of Alpha Smear 
Concentrations ≥ Table 1 

Limit (20 dpm/100 cm2) 

Highest Alpha 
Smear 

Concentration 
(dpm/100 cm2) 

Number of Beta Smear 
Concentrations ≥ Table 
1 Limit (1,000 dpm/100 

cm2) 

Highest Beta 
Removable Surface 

Concentration 
(dpm/100 cm2) 

33 0 < MDA 0 < MDA 

Notes: 
< less than 
≥ greater than or equal to  
 

Based on guidance provided by the Navy, all steam, electrical, conduit, and water lines located at 
the Building 233 site remain in place with the exception of those lines directly adjacent to 
226Ra-contaminated soil. The highlighted utility lines shown on Figure 7 have been removed and 
disposed as LLRW. One tar-wrapped section of piping and one steel condensate line were 
removed and disposed of as LLRW due to relative proximity to known 226Ra contamination. A 
second tar-wrapped conduit line perpendicular to the east-west 8-inch drain line was also 
removed and disposed of as LLRW because the entire length was less than 3 feet in length and 
the line dislodged during excavation around the 8-inch drain line.  

4.3.4 Remedial Action Support Surveys 
Following the remediation activities at the Building 233 site, all stormwater drain and sanitary 
sewer line stubs were sealed with grout where they protruded from the ground outside the 
Building 233 site boundary. The line stubs were sealed to contain potential internal 
contamination and prevent migration back into the remediated area. Figure 8 illustrates the 
as-left post-remediation conditions. Steel plates were also installed at the plane of the grouted 
pipes to act as a physical barrier and gamma shield to prevent interference throughout the FSS 
process.  

A GWS was performed as a remedial action support survey to ensure that all of the remediation 
activities were effective and to support transition to the FSS. Locations exhibiting gamma count 
rates which exceeded the scan IL were followed up with gamma static count surveys. Figure 9 
(Section 5.4.3 from the Work Plan [Shaw, 2012a]) illustrates the results of the survey; survey 
reports are provided in Appendix E. The post-remediation GWS and gamma static survey count 
rates of the soil are summarized below and show that the remedial action has successfully 
removed 226Ra soil contamination within the Building 233 work site.  
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Summary of GWS and Gamma Static Data of the Soil Remedial Action Support Survey 

Number of 
GWS 

Measurements 

Number of GWS 
Measurements≥ IL 

(21,137 cpm) 
Instrument ID# 97290 

Highest GWS 
Count Rate 

(cpm) 

Number of 
Gamma Static 

Count Rate 
Measurements 

Gamma Static Count 
Rate Measurements ≥ 

IL (20,084 cpm) 
Instrument ID# 97290 

Highest Gamma 
Static Count Rate 

(cpm) 

95,006 27 23,119 11 0 18,993 

Notes: 
≥ greater than or equal to  
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5.0 Radiological Survey Unit Design and Classification 

Area classification ensures that the number of measurements and GWS coverage are 
commensurate with the potential for residual contamination to exceed the release criterion. Areas 
that have no reasonable potential for residual contamination from site operations are classified as 
non-impacted areas. These areas are not required to be surveyed beyond what has already been 
completed as a part of site baseline characterization to confirm the area is non-impacted 
classification. Impacted is defined in the Multi-Agency Radiation Survey and Site Investigation 
Manual (MARSSIM) as areas with a possibility of containing residual radioactivity in excess of 
natural background or fallout levels (U.S. Nuclear Regulatory Commission [NRC] et al., 2000). 
Areas with some potential for residual contamination are classified as impacted areas.  

5.1 Initial Survey Unit Design and Classification 
The Work Plan (Shaw, 2012a) originally divided the Building 233 site into three survey units 
(SUs). Proposed SU 1 was a Class 1 SU consisting of the north end of the building footprint plus 
15 feet laterally from the building footprint. Proposed SU 2 was also a Class 1 SU consisting of 
the south end of the building footprint plus 15 feet laterally from the building footprint. Proposed 
SU 3 was a Class 2 SU buffer zone (6.5 feet) surrounding the Class 1 SUs. 

Class 1 SUs, prior to remediation, are impacted areas with concentrations of residual 226Ra 
activity that have the potential to exceed the release criterion. Class 2 areas have, or had, prior to 
remediation, a potential for 226Ra contamination or known contamination, but are not expected to 
exceed the release criterion. A SU is classified as a MARSSIM Class 2 SU when it does not meet 
the preceding criteria for a Class 1 SU (NRC et al., 2000). 
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5.2 Final Survey Unit Design and Classification 
Characterization GWS, gamma static surveys, and exposure rate measurements of the asphalt 
outside the Building 233 footprint demonstrated the presence of radiological contamination. 
Based on the results of the characterization data, the Work Plan (Shaw, 2012a) was modified via 
Field Work Variance #10. Due to identification of 226Ra soil concentrations above the screening 
criterion of 1.69 pCi/g and gamma static survey count rates above the instrument-specific 
(asphalt) IL, all areas within the designated Building 233 site were re-classified as Class 1 SUs. 
Figure 10 shows the final work area layout during the investigation and remediation of the 
Building 233 site. Originally, the site boundary extended 21.5 feet beyond the building footprint. 
As further contamination was identified beyond this boundary during characterization surveys, 
several extensions were added which accounts for the final site boundary and SU layout as seen 
in Figure 11. The following is a summary description of the SUs:  

• SU 1 covers the north end of the Building 233 footprint, extends to the northwest 
boundary of the Building 233 site, and consists of approximately 8,570 square feet 

(769.2 square meters [m2]). 

• SU 2 covers the middle portion of the Building 233 footprint and is approximately 
8,306 square feet (771.7 m2). 

• SU 3 which covers the southern portion of the Building 233 and extends to the 
southern boundary of the Building 233 site. SU 3 consists of approximately 
8,109 square feet (753.4 m2). 

The SU sizes for the Building 233 site comply with the recommended surface area guidelines 
listed in Table 1 of the MARSSIM (NRC et al., 2000), and are consistent with the more 
conservative 1,000 m2 size limit used by the Navy at other sites. The final SU boundaries extend 
through the previously established buffer area. The Navy is investigating areas beyond the 
Building 233 footprint as part of a separate project.  

A reference coordinate system was used for SUs 1, 2, and 3 to facilitate the identification of the 
location of measurements and samples. Site reference coordinate system (Reference Grid) is an 
X-Y plot and is referenced to the State Planar grid coordinates, California State Plane Zone 3, 
North American Datum of 1983, U.S. Survey Foot, U.S. Geological Survey. 
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6.0 Final Status Survey Objective 

6.1 Conceptual Site Model 
The following subsections describe the assumptions of the initial Building 233 conceptual site 
model, how the investigation and remediation performed at Building 233 validated or refuted the 
assumptions, and the current conceptual site model following remediation of the building 
footprint.  

6.1.1 Initial Conceptual Site Model 
The initial conceptual site model assumed that the only ROC was 226Ra. Contamination was 
associated with the 1950 spill that took place in the building. The radioactive contamination may 
have been spread outside of the building by personnel leaving the building prior to knowing they 
were contaminated. Decontamination solutions were likely poured down Building 233 drains, 
and the 226Ra contaminated solutions may have subsequently leaked from drain pipes to the 
surrounding soil. In addition, contaminated solutions may have been spilled directly on the 
pavement outside Building 233 entrances. As a result, contamination may have been present in 
the soil of the Building 233 footprint to an unknown depth. Studies of vertical migration of 
fallout demonstrate that greater than 99 percent of the activity is in the top 0.09 meter of the soil 
(Beck et al., 1972; Helfer and Miller, 1988; and Miller et al., 1994). The assumed contamination 
thickness is 0.0 meter to 0.15 meters below the ground surface recommended in Soil Screening 
Guidance for Radionuclides: User’s Guide (EPA, 2000) and MARSSIM (NRC et al., 2000). 
Downward vertical migration of the contamination may have been limited due to asphalt and 
concrete ground cover but some infiltration from precipitation may have occurred. Precipitation 
and related surface flows may have resulted in lateral migration. Contamination may have been 
present in the Building 233 foundation, asphalt, soil, and concrete in the vicinity of the building, 
drains, underground drain piping associated with the building, and the shallow subsurface soil 
(less than or equal to 0.15 meter below the ground surface).  

6.1.2 Remediation and Current Conceptual Site Model 
Surveys of Building 233 and surrounding areas verified that 226Ra contamination was present in 
the building materials and in the areas surrounding the building. After the demolition of 
Building 233, characterization surveys were performed and surface and subsurface features with 
elevated 226Ra in the Building 233 footprint were removed. Soil remediation was also performed 
during the characterization surveys, and a post-remediation GWS and gamma static survey 
verified that these remedial activities successfully removed elevated 226Ra from the Building 233 
site. The Building 233 site (Figure 11) has been remediated, and the current conceptual site 
model assumes that elevated 226Ra is unlikely to remain in the current surface soil.  
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In addition, observed contamination in and adjacent to subsurface utilities was removed to the 
Building 233 site boundary, as described in Section 4.3. Based on this removal and results of 
subsequent remediation-support surveys, known 226Ra-impacted soil has been removed within 
the Building 233 site boundary.  

Potential exposure mechanisms for current and future human receptors include external exposure 
to gamma radiation associated with 226Ra and its decay progeny, inhalation of 226Ra and decay 
progeny associated with particulates, and inadvertent ingestion of soils contaminated with 226Ra 
and its decay progeny. Receptors under a future resident farmer land-use scenario may also be 
exposed via ingestion of 226Ra contaminated produce, meat, milk, and eggs. The groundwater is 
saline and cannot be used to irrigate crops, to water livestock, or for household uses. 

6.2 Future Land-Use Scenario 
The hypothetical future land-use scenario is a residential farmer. This land use is not necessarily 
a planned future land use, but is used as a standard conservative default that is considered 
protective of all likely future land uses. There is no regulatory basis for the definition of 
“resident farmer.” The term “resident farmer” is conservatively assumed to include the raising of 
livestock, grains, fruits, and vegetables for food even though these activities will not be part of 
the planned future land use for Building 233. The exposure pathways include the following: 

• External exposure assuming the dose receptor is on site 24 hours per day, 365 days per 
year 

• Inhalation of airborne 226Ra contaminated particulates  

• Inadvertent soil ingestion  

• Ingestion of produce and meat raised on the land 

The near term anticipated future land-use scenario is the residential suburban and includes use as 
public land. However, for calculating the dose to residents, a resident farmer land-use scenario is 
assumed.  

Transport mechanisms include downward migration of any residual activity through the surface 
soil. Because all radiologically elevated areas at the Building 233 site have been remediated, the 
present depth of the downward migration is expected to be minimal and less than 0.15 meter 
based on fallout studies and the asphalt and concrete ground cover. Future vertical migration to 
the surface is expected to be minimal. Clean soil will be used to backfill any excavation to the 
original soil surface. The clean soil backfill will then be topped with a 4-inch layer of California 
Department of Transportation specification road base material to cover any excavated SUs.  
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6.3 Data Quality Objective Summary 
Data quality objectives (DQOs) are qualitative and quantitative statements developed to define 
the purpose of the data collection effort, clarify what the data should represent to satisfy this 
purpose, and specify the performance requirements for the quality of information to be obtained 
from the data. These outputs are used to develop a data collection design that meets all 
performance criteria and other design requirements and constraints. EPA has specified a 
seven-step process to develop DQOs (2006) which was adapted for use in the MARSSIM 
(NRC et al., 2000). The DQOs identified in the Work Plan (Shaw, 2012a) are summarized in the 
following subsections.  

6.3.1 Step One—State the Problem 
SUs at the Building 233 site are being investigated due to the following: 

• 226Ra may be present at concentrations and locations that could potentially result in 
unacceptable dose or risk to human receptors 

• 226Ra contamination may be present in the soil without appropriate controls 

6.3.2 Step Two—Identify the Decision 
The decision to be made for the FSS and unrestricted radiological release is as follows: 
“Determine whether or not the 226Ra concentrations in the Building 233 excavation footprint are 
indistinguishable from background.”  

6.3.3 Step Three—Identify Inputs to the Decision 
The primary inputs to the decision include the following information:  

• Analytical data from systematic and biased soil samples from the Building 233 
footprint 

• Analytical data from an appropriate reference area (Table 1) 

• Data from GWS and gamma count rate static surveys of the Building 233 footprint 
(soil) and reference area (soil) 

• Results from statistical testing performed on analytical and field measurement data 

• Quality control (QC) data from the analytical laboratory and field activities 

6.3.4 Step Four—Define the Study Boundaries 
The lateral boundary for this study is the Building 233 soil footprint and any excavation 
sidewalls of the Building 233 SUs (Figure 11). The vertical spatial boundary is from ground 
surface to a maximum depth of 15 centimeters.  
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6.3.5 Step Five—Develop a Decision Rule 
The decision rule is, “If the soil 226Ra concentration exceeds the screening criterion of 
1.69 pCi/g, the soil will remediated and disposed as LLRW. If the 226Ra concentrations from a 
SU are demonstrated to be indistinguishable from background, no further assessment is 
required.”  

6.3.6 Step Six—Specify Limits on Decision Errors 
Acceptable decision errors were established to enable statistical testing of the data, if required. 
Types I and II decision errors for statistical tests were conservatively established at 2.5 and 
5 percent, respectively. 

6.3.7 Step Seven—Optimize the Design for Obtaining Data 
The following actions are taken to optimize the design for obtaining data: 

• A 100 percent GWS is performed of the surface soil of each Building 233 site SU. 

• If the GWS count rate or a gamma static count exceeds the instrument-specific IL 
indicating the potential presence of 226Ra contaminated soil, additional surveys in the 
area are conducted; detected contamination is removed; remedial action support 
surveys are conducted to ensure 226Ra contamination has been removed; and bias soil 
samples are collected and analyzed at a U.S. Department of Defense-approved off-site 
laboratory for 226Ra using gamma spectroscopy to bound the potential contaminated 
area.  

• Prompt down loading, evaluation, and analysis of gamma count rate and position data 
to allow for timely follow-up in the event of gamma count rates exceeding the IL.  

• The number and location of soil samples are calculated using the methods specified in 
MARSSIM Sections 5.5.2.2 and 5.5.2.5, respectively (NRC et al., 2000).  

• Soil sampling is based on a triangular grid with a random starting point. 

• Survey and soil sampling design will meet the limits on decision errors. 

• Step-out soil sampling locations may be implemented if a prescribed soil sampling 
location cannot be sampled or if the gamma count rate exceeds the gamma survey IL.  

• Assumptions involved in the sampling design are evaluated throughout the FSS 
process. 

6.4 Minimum Detectable Radium-226 Concentration 
The analytical minimum detectable concentration (MDC) requirement is 0.3 pCi/g for the 
laboratory 226Ra gamma spectroscopy. Analysis of TestAmerica MDCs using gamma 
spectroscopy analysis for 226Ra for FSS soil samples demonstrate that the maximum sample 
specific 226Ra MDC for a NSTI soil sample is 0.2 pCi/g. An MDC of 0.3 pCi/g is achievable, is 
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low in comparison to the mean 226Ra concentration in reference background soil, and the 
precision error associated with the gamma spectroscopy results is 10 percent or less. 

6.5 Investigation Level and Comparison with Background 
The IL is the instrument-specific gamma survey count rate used to identify soil and asphalt 
locations that warrant further investigation during gamma scan and static surveys. The scan and 
gamma static survey count rates are not used to make FSS decisions or to quantify radionuclide 
concentrations. A priori IL count rate is defined specifically for each ratemeter/scaler detector 
pair, for each media (soil or asphalt), and for each type of survey (GWS or gamma static). The IL 
is an estimate of the 99.7 percentile count rate for a survey of the background reference area and 
is calculated as the mean count rate plus three standard deviations of a survey performed at the 
background reference area. There are two background reference areas: Area 7 is the background 
reference area for soil (Shaw, 2012b) and Area 9 is the background reference area for asphalt 
(Shaw, 2012c). Figure 12 shows the location of the two background reference areas at NSTI. 
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7.0 Field Activities 

7.1 Mobilization 
Mobilization activities include site preparation, movement of equipment and materials to the site, 
and orientation and training of field personnel. Prior to field mobilization, representatives from 
the Resident Officer in Charge of Construction, Caretaker Site Office, Radiological Affairs 
Support Office, and the Navy remedial project manager were notified regarding the planned 
schedule for mobilization and Building 233 FSS activities. 

Training of field personnel included site-specific health and safety training and CB&I Radiation 
Worker Training. Upon receipt of the appropriate records and authorizations, field personnel, 
temporary facilities, and required sampling equipment and materials were mobilized to the 
jobsite. The temporary facilities included restrooms and a hand washing station. 

7.2 Site Preparation 
In preparation for the FSS, surface features, affected subsurface features, and contaminated soil 
were removed from the Building 233 site (CB&I, 2014).  

7.3 Gamma Walkover Survey of Building 233 Site 
GWS was performed at the Building 233 site from January 14, 2014, to February 19, 2014, over 
100 percent of accessible areas at the Building 233 site. Data from these surveys were used to 
identify areas with potential for 226Ra concentrations in soil that exceed background. Any areas 
which exceeded the instrument-specific IL were further investigated via gamma static 
measurements, as discussed in Section 8.0. 
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7.4 Systematic Soil Sampling 
Systematic soil samples were collected between January 10, 2014, and January 13, 2014, to a 
depth of 15 centimeters. The sample locations were based on the locations from the FSSP 
(CB&I, 2014) and were identified in the field with a handheld global positioning system (GPS) 
unit (see Photograph 7). 

 

Photograph 7 
Marking Sample Locations using GPS 

Samples were collected using hand tools to a depth of 15 centimeters. Following sampling, 
sampling tools and associated equipment were surveyed for gross alpha contamination with a 
Ludlum Model 2360 with a 43-93 detector to verify the absence of radioactivity that would 
require additional contamination controls. Consistent with the Sitewide Radiation Protection 
Plan, Naval Station Treasure Island, San Francisco, California (Shaw, 2011a, as updated or 
revised) and the FSSP (CB&I, 2014), dry decontamination techniques were used on the sampling 
equipment between each location. Visible dirt or debris was removed from the sampling 
equipment with a brush and a masselin wipe. The equipment and wipe were frisked to confirm 
the absence of activity above control levels. The locations of the systematic samples are shown 
on Figure 11.  
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7.5 Biased Sampling 
Biased soil samples were taken in SUs 2 and 3 on February 5, 2014, at locations in each SU in 
areas which exhibited elevated activity during the GWS and where heavy rains exposed different 
subgrade materials than originally surveyed. These samples were collected using the same 
procedure as the systematic samples. The locations of the biased samples are shown on 
Figure 13. 

7.6 Sample Preparation  
The soil samples were submitted for off-site analysis to TestAmerica St. Louis, which is 
accredited by the U.S. Department of Defense Environmental Laboratory Accreditation Program. 
Samples were dried and canned according to standard laboratory procedures.  

Packaged soil samples were scanned to verify less than 10 microroentgen per hour (µR/hr) on 
contact. Surveys did not indicate any measurements greater than 10 µR/hr.  

7.7 Waste Management 
Used personal protective equipment was generated and conservatively disposed as LLRW. No 
other waste materials were generated during the FSS. 

7.8 Demobilization 
Demobilization will include removing all tools and equipment from the site, cleaning the project 
site, inspecting the study area, and completing a final inspection. Demobilization will occur once 
the site has been backfilled as described in Section 6.2. A pre-final inspection will performed by 
the CB&I Construction Manager and Project QC. A final inspection will be performed by the 
Resident Officer in Charge of Construction. A final inspection form will be signed after the final 
inspection has been completed.  
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8.0 Survey Instrumentation 

8.1 Instrument Selection 
Radiological survey instruments selected are suitable for the physical and environmental 
conditions at the Building 233 site. The instruments and measurement methods selected are able 
to detect 226Ra and are, in relation to the survey or analytical technique, capable of measuring 
levels sufficient to support the DQOs described in Section 6.3. All radiological instruments were 
calibrated at least annually using appropriate National Institute of Standards and 
Technology-traceable standards. Specific instruments used during the FSS are listed in Table 2. 

8.2 Instrument Calibration 
Portable survey instrument calibration is completed on an annual frequency. Instrument 
calibration is also performed after repairs or modifications have been performed on the 
instrument. The instruments were calibrated in accordance with the manufacturer’s 
recommended method. Instrument calibration records for instruments used during the 
Building 233 site FSS are presented in Appendix F. 

8.3 Instrument Operational Checks 
Prior to use of the portable survey instruments, calibration verification, physical inspection, 
battery check, and a source response QC check were performed daily in accordance with 
TIWI-12, Operation and Use of Portable Instruments at Treasure Island (Shaw, 2011b). Only 
those instruments that met the response check requirements and were found to be free of physical 
damage, appropriate battery voltage levels, and that had current calibrations were used in the 
field. Each of the selected instrument types in the following subsections have been evaluated and 
their response to 226Ra has been calculated when the response check source is cesium-137.  

8.4 Instrument for the Measurement of Gamma Surface Activity 
Surveys for gamma radiation were performed using a Ludlum Model 44-20 3-inch by 3-inch 
sodium iodide gamma scintillation detector coupled with a Ludlum Model 2221 ratemeter/scaler. 
For count rate scanning surveys, the detection system was paired with a Trimble GPS unit to log 
measurements and collect positional data. All components were cart-mounted.  

The gamma static surveys were conducted in the same manner as the GWS except the counts 
were acquired for one minute while the system was held stationary over the gamma static survey 
location. There may have been situations where it was not practical or safe to use the cart for 
performing a gamma scan or gamma static survey (e.g., gamma surveys of concrete piers and 
some utility trenches). Under those circumstances, the gamma survey was performed by holding 
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the detector by hand with the Ludlum 2221 in a backpack. The technician ensured the face of the 
detector was maintained 4 inches above the surface being surveyed.  

8.5 Exposure Rate Surveys  
Exposure rate surveys were performed using a Ludlum Model 19 and survey results were 
recorded in units of µR/hr. Surveys included general area dose rates, measured at approximately 
waist level (1 meter), to assess worker exposure levels. Weekly perimeter surveys around the site 
boundary were also performed to assess dose rates in areas accessible to the public. 

 

    
10.8.14    October 2014 8-2 



     

9.0 Final Status Survey Gamma Walkover- Survey Results 

9.1 Gamma Walkover- Survey Metholodogy  
The area covered by a GWS is based on the SU classification. A 100 percent accessible area 
GWS of the three Class 1 SU was performed. 

GWS of the surface soil for gamma radiation at the Building 233 site SUs was performed using a 
Ludlum Model 2221 ratemeter/scaler equipped with a Ludlum Model 44-20, 3-inch by 3-inch 
sodium iodide scintillation detector and a Trimble GeoXH GPS. During the GWS, geographic 
coordinates (i.e., northing and easting), date and time, and surface radiation (count rate in counts 
per minute) were recorded at a rate of once per second. 

The FSS GWS process was performed in accordance with the FSSP (CB&I, 2014). The GWS 
data were used to identify areas with potential for 226Ra concentrations in soil that exceeded 
background, thus requiring additional investigation. The GWS and gamma static count rate data 
were not used in making the FSS decision. 
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The GWS was performed with the detector, ratemeter/scaler, and GPS all mounted on a cart that 
maintained the detector window at a constant 4 inches above the ground surface 
(see Photograph 8). The GWS was conducted at a rate of less than 0.5 meters per second with 
each pass offset 30 centimeters (12 inches) from the previous pass. The GWS process was 
conducted in accordance with TIWI-07 (Shaw, 2011c) and TIWI-12 (Shaw, 2011b). TIWI-12 
provides information regarding the detector background determination, source response, 
reference background area determination, gamma survey performance, and development of ILs 
for GWS and gamma static measurements. TIWI-07 provides step-by-step directions for 
collection of GPS correlated data using the Trimble Geo XH system in the field. 

 

Photograph 8 
Gamma Walkover Survey Cart 
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Follow-up gamma static surveys were conducted in the same manner as the GWS except the 
counts were acquired for one minute while the system was held stationary over the gamma static 
survey location (see Photograph 9. These statics were performed in locations which exceeded the 
instrument-specific IL. A minimum of 10 statics was performed in each SU, regardless of the 
number of investigation locations identified.  

 

Photograph 9 
Static Measurement Survey 

9.2 Evaluation of Gamma Walkover- and Gamma Static Survey Results 
The GWS count rate data were evaluated to ensure that potential small areas of elevated count 
rates were identified. This evaluation included plotting the count rate data on a map of the survey 
area using colored data points that represent the count rate difference from the mean in units of 
standard deviation, and identifying locations where the count rate exceeded the IL. These plots 
can be found on Figure 14. A summary of this evaluation and any necessary follow-up static 
surveys for each SU is provided in the following subsections and in Appendix G. 

9.2.1 Survey Unit 1 
Gamma scanning measurements were collected from 100 percent of accessible surfaces within 
SU 1. Following data collection, scanning data were reviewed for completeness and to identify 
any elevated areas. Ten measurements above the instrument-specific scan IL were identified and 
reinvestigated via static measurements. None of the follow-up static measurements were above 
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the static IL; therefore, no further investigation was required. A summary of gamma scanning 
and follow-up static data is presented in Appendix G. 

9.2.2 Survey Unit 2 
Gamma scanning measurements were collected from 100 percent of accessible surfaces within 
SU 2. Following data collection, scanning data were reviewed for completeness and to identify 
any elevated areas. One measurement above the instrument-specific scan IL was identified and 
reinvestigated via static measurements. Nine supplementary follow-up static measurements were 
also collected at locations throughout SU 2. None of the follow-up static measurements were 
above the static IL; therefore, no further investigation was required. Heavy rainfall exposed 
different materials in this SU prior to the final GWS; therefore, six additional biased soil samples 
were collected to verify that this material and the area identified as elevated during the GWS 
were not a concern. All 226Ra results were below the project screening criterion of 1.69 pCi/g. A 
summary of gamma scanning and follow-up static data is presented in Appendix G. A summary 
of the biased sample results is presented in Table 3 and the sample results are presented in 
Appendix H. 

9.2.3 Survey Unit 3 
Gamma scanning measurements were collected from 100 percent of accessible surfaces within 
SU 3. Following data collection, scanning data were reviewed for completeness and to identify 
any elevated areas. Nine measurements above the instrument-specific scan IL were identified 
and reinvestigated via static measurements. One supplementary follow-up static measurement 
was also collected in SU 3. None of the follow-up static measurements were above the static IL; 
therefore, no further investigation was required. Heavy rainfall exposed different materials in this 
SU prior to the final GWS; therefore, six additional biased soil samples were collected to verify 
that this material and the areas identified as elevated during the GWS were not a concern. All 
226Ra results were below the project screening criterion of 1.69 pCi/g. A summary of gamma 
scanning and follow-up static data is presented in Appendix G. A summary of the biased sample 
results is presented in Table 3 and the sample results are presented in Appendix H. 

    
10.8.14    October 2014 9-4 



     

10.0 Final Status Survey Soil Sample Results 

10.1 Analytical Requirements 
Following collection, the soil samples were shipped to TestAmerica St. Louis for 226Ra analysis. 
TestAmerica is accredited in the U.S. Department of Defense Environmental Laboratory 
Accreditation Program. Samples were analyzed in accordance with the FSSP (CB&I, 2014). The 
gamma spectroscopy library included all naturally-occurring radionuclides, plus cesium--137. 
Following initial review of 7-day ingrowth results, samples were counted following a full 21-day 
ingrowth period and were reported using the 609 kiloelectron volt gamma emission from 
bismuth-214. Data from the 21-ingrowth analysis are reported as the final data. 

10.2 Comparison of Ra-226 Concentration Data to Background Reference Area 
Analytical data were evaluated following the general process described in Section 8 of the 
MARSSIM (NRC et al., 2000). Data review included preparation of summary statistics and 
graphical analysis. Sample results and summary statistics are presented in Appendices C and D.  

10.2.1 Summary Statistics 
Summary statistics were prepared to summarize 226Ra results for each SU (Table 4). A total of 
100 samples were analyzed by gamma spectroscopy for 226Ra using the 609-kiloelectron volt 
emission from bismuth-214 following 21-day ingrowth.  

All results were below the project 226Ra screening criterion of 1.69 pCi/g. Reviewing the data 
with respect to background, the average concentrations for each SU are below the Sitewide 
Background average.  

10.2.2 Graphical Plots 
The primary graphical tool used to evaluate Building 233 site 226Ra data was the histogram. A 
histogram comparing the data from each SU to the Sitewide Background data set was prepared 
and is presented in Appendix H.  

10.3 Statistical Testing 
The sample design was prepared with the objective of demonstrating that 226Ra soil 
concentrations within the Building 233 site are indistinguishable from background. Based on this 
survey objective, the process described as “Scenario B” in the MARSSIM (NRC et al., 2000) 
was used.  
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10.3.1 Null Hypothesis 
The null hypothesis (H0) describes the default assumption that the statistical test will either 
accept or reject in favor of an alternative hypothesis (Ha). For Scenario B, the hypotheses may be 
described as follows (from NUREG-1505; NRC, 1998): 

• H0: The difference in the median concentration of radioactivity in the SU and in the 
reference area is less than the lower boundary of the gray region (LBGR).  

• Ha: The difference in the median concentration of radioactivity in the SU and in the 
reference area is greater than the derived concentration guideline level (DCGL). 

• H0 and Ha are tested by the Wilcoxon Rank Sum (WRS) Test, described in 
Section 10.3.2.  

10.3.2 Wilcoxon Rank Sum Test 
The WRS Test is a nonparametric, two-sample test used when the contaminant is present in 
background. For the Building 233 site, 226Ra is present in background and, therefore, the use of 
the WRS Test is appropriate. The WRS Test was performed using the spreadsheet formulas for 
Scenario B provided in NUREG-1505 Section 6 (NRC, 1998) and with the following parameters:  

• LBGR: Based on the discussion in Section 13 of NUREG-1505 (NRC, 1998), the 
standard deviation of the Sitewide Background data set (0.161 pCi/g) multiplied by 3 
(equal to 0.483 pCi/g).  

• Type I error rate, αW, equal to α/2, or 0.025. 

Spreadsheets with the WRS Test conducted for each SU are presented in Appendix I. As 
expected from the summary statistics and histograms, H0 was accepted for all SUs.  

10.3.3 Quantile Test 
In Scenario B, the Quantile Test must also be performed if the WRS Test accepts H0. The 
Quantile Test looks for localized groups of sample results that exceed the LBGR. Using the 
Quantile Test in tandem with the WRS Test in Scenario B results in higher power to detect 
sample results exceeding background than either test has individually.  

The Quantile Test was performed for each SU (Appendix I). The results of the Quantile Tests 
demonstrate that there are no isolated areas of activity within the Building 233 site SUs.  

10.3.4 Calculating Number and Location of Soil Samples 
The number of samples estimated during the survey design for each SU was 26 samples. During 
the data quality assessment phase, the estimated number of samples determined during the 
survey design was compared to the actual minimum number of samples required for the 
appropriate statistical test using actual SU data to determine if the survey design assumptions 
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were adequate. The following calculations are shown using the actual SU 1 data for 226Ra soil 
concentrations. These calculations were performed for each SU, and the results for each SU can 
be found in Table 5.  

10.3.4.1 Calculate the Relative Shift 
The relative shift (Δ/σ) is calculated first by determining the width of the gray region or in other 
words, the difference (Δ) between the DCGL and the LBGR. The standard deviation (σ) from the 
Sitewide Background data set was greater than the standard deviations observed for Building 233 
site SU 1. Therefore, for this evaluation the LBGR is set to the value used for the Scenario B 
WRS Test, or 0.483 pCi/g, and the standard deviation from the Sitewide Background data set is 
used. Therefore, the relative shift can be calculated for 226Ra for SU 1 using the following 
equation:  

21.3
161.0

483.01
=

−
=

−
=

∆
σσ

LBGRDCGL  

Where: 

DCGL  =  1 pCi/g (Section 3.3.2) 
LBGR = 0.483 pCi/g 
σ = 0.161 pCi/g; standard deviation of 226Ra in the reference area that was 

greater than the observed SU 1 standard deviation of 0.134 pCi/g 

10.3.4.2 Determine Pr 
The probability that a random measurement from the SU exceeds a random measurement from 
the background reference area by less than the DCGLW when the SU median is equal to the 
LBGR above background is defined as random shift probability (Pr). MARSSIM Table 5.1 lists 
relative shift values and the corresponding values for Pr (NRC et al., 2000). When the actual 
value of the relative shift was not listed in MARSSIM Table 5.1, the next lower value that 
appeared in the table was used. For the evaluation of 226Ra in SU 1 and a relative shift of 3.21, 
the corresponding Pr = 0.983039.  
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10.3.4.3 Calculate N 
Using the Pr determined above and the Type I (α) and Type II (β) decision error percentiles, the 
total number of samples from the SU plus the reference area (N) is calculated using Equation 5-1 
of the MARSSIM (NRC et al., 2000) as follows: 
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Where: 

N  =  number of combined samples from the SU and reference area 
Z1-α  =  Type I decision error level (1.960 as determined from MARSSIM Table 5.2 

[NRC et al., 2000] and α=0.025) 
Z1-β  =  Type II decision error level (1.645 as determined from MARSSIM Table 5.2 

and β=0.05) 
Pr =  random shift probability, determined in Section 6.3.4.2 
1.2 =  factor for over-sampling to account for missing or unusable data 

The total number of samples (N) is divided between SU and the reference area as the minimum 
number required for the WRS Test based on the parameters for 226Ra. This is done by rounding 
up N to the next even number and dividing by two (N/2). Therefore, 22.3 is rounded up to 
24 total samples and divided in half to equal 12. The actual number of samples taken in SU 1 for 
226Ra was 27, which exceeds the required minimum number of samples. The same calculations 
were performed for 226Ra in all Building 233 site SUs (Table 5), and the number of samples 
collected in each SU exceeded the minimum required number. 

10.3.4.4 Statistical Power Evaluation 
The statistical power associated with the data collected from each SU was evaluated a 
retrospective power analysis. The power analysis was performed consistent with the guidance in 
Section 10 of NUREG-1505 (NRC, 1998), using the actual number of samples collected from 
each SU and the observed standard deviation from the Sitewide Background data set to generate 
retrospective power curves (Appendix I).  

10.4 Dose Modeling for Unrestricted Release of Building 233 Site 
To translate the soil concentration data into a measure of potential dose, it is necessary to 
develop a dose model. A conservative dose model was performed using RESRAD, Version 6.5 
(Argonne National Laboratory, 2009). The modeling uses the residential farmer scenario, which 
assumes a full-time resident that grows crops in the modeled area.  

Site-specific inputs to the model included only the maximum Building 233 site 226Ra 
concentration from each SU corrected for background (0.69 pCi/g), and the total surface area of 
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each SU. Where background-corrected concentrations are negative values, dose evaluation is not 
performed (such as for SU 2). Equilibrium of 226Ra with its progeny lead-210 was also assumed. 
The inputs for the RESRAD dose model are shown for each SU in Table 6. 

The model of the Building 233 site resulted in a maximum dose of 7.644 millirem per year, and a 
maximum excess lifetime cancer risk of 1.262E-04 in SU 3. The dose model results for all SUs 
are presented in Table 6. As noted above, these results are conservative and demonstrate the 
minimal contribution of the observed naturally-occurring 226Ra levels in soil to the average 
reported exposure to terrestrial sources of background radiation of 19 millirem per year 
(National Council on Radiation Protection and Measurements, 2009). The RESRAD output 
reports for dose and risk are presented in Appendix J. 
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11.0 Data Quality Assessment 

11.1 Analytical Quality Control Program 
Details on the off-site laboratory quality assurance (QA) program requirements are established in 
Section 8.0 of the sampling and analysis plan (SAP), Appendix C of the Work Plan 
(Shaw, 2012a). The salient topics addressed in the QA program are listed as follows: 

• Laboratory accreditation 

• Measurement system and standard operating procedure requirements 

• Certification of operator competence 

• Internal QC checks, such as recovery of known additions through use of standards and 
laboratory control samples 

• Analysis of externally supplied standards 

• Analysis of reagent blanks 

• Calibration with standards using internal or external standard procedures 

• Calibration verification with second source standard 

• Analysis of duplicates 

• Maintenance of control charts 

• Strict adherence to good laboratory practices 

• Consistent use of written and approved standard operating procedure 

• Calibration requirements 

• Calibration standards 

• Preventive maintenance 

• Training supplies and consumables 

• Software QA and validation 

• Software security 

• Laboratory corrective action 
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Each of the topics listed above are addressed in detail in Section 8 of the SAP, Appendix C of the 
Work Plan (Shaw, 2012a). The laboratory data packages were reviewed by the assigned Project 
Chemist.  

11.2 Analytical Quality Assurance  
Criteria for the FSS, as stated in the Work Plan DQOs (Work Plan Appendix A) (except where 
noted) require valid quality data be used for making critical decisions (Shaw, 2012a). Rigorous 
QA/QC is implemented for all laboratory samples including documentation, data verification and 
validation of analytical results, and an assessment of data quality indicators (DQIs) as they relate 
to laboratory analysis. 

Validated data will be assessed to determine if they meet the DQO requirements of the 
investigation and the performance criteria for the DQIs. The results of this assessment will be 
documented in the FSS report. If the DQOs are not met, impact to the remediation objective 
decision will be evaluated. Based on the evaluation, the appropriate additional sampling, surveys, 
or remediation will be selected and implemented to fill data gaps. 

11.2.1 Data Quality Indicators 
DQIs are quantitative and qualitative descriptors used in determining the degree of acceptability 
or usability of data. The DQIs established to evaluate the quality of the survey and sampling data 
are precision, accuracy, representativeness, comparability, completeness, and sensitivity and are 
used to evaluate the entire measurement system, the laboratory measurement processes 
(i.e., analytical method performance), and individual analytical results (i.e., parameter 
performance).  

Representativeness and comparability are qualitative measures. Completeness, accuracy, and 
precision are quantitative measurements. Precision and accuracy are used to assess the overall 
analytical method and field sampling performance as well as to assess the need to qualify the 
usability of individual parameter results when corresponding QC sample results are not within 
established control limits. Therefore, performance metrics have been established for both 
analytical methods and individual analytical results. Worksheets 19 and 23 through 25 in the 
SAP provide the established analytical method/measurement system performance criteria for 
each of the DQIs and the potential impacts to the decision if the criteria are not met 
(Shaw, 2012a).  

The MARSSIM requires conditions that adversely affect data quality (i.e., nonconformance), 
both in the field and the laboratory, be documented (NRC et al., 2000). Corrective actions 
required to mitigate adverse field conditions are tracked to verify successful implementation. All 
DQI performance criteria deficiencies will be evaluated for data usability and impacts to the 
DQO decisions. These evaluations are discussed in the following subsections.  
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11.3 Data Validation and Verification 
The details on the data validation and verification are in Worksheets #35 and #36 of the SAP 
which is included as Appendix C of the Work Plan (Shaw, 2012a). The validation and 
verification requirements address the following. 

• Defines each step in the validation and verification process 

• Input to each step 

• Individual responsible for performing each step 

• Criteria for each step in the data validation and verification process 

The data validation project manager reviews the off-site laboratory reports for compliance with 
applicable methods and the approved SAP (Appendix C of the Work Plan [Shaw, 2012a]), 
applies validation qualifiers to analytical data, and prepares a data validation report. 

The Project Chemist is the point of contact for laboratory issues. The Project Data Manager is 
the point of contact for electronic data deliverables. If laboratory issues are not resolved with the 
Project Chemist or Data Manager, then the issues are elevated to the Program Chemist. Upon 
resolution, the Project Chemist oversees the documentation, notification, and corrective actions 
associated with the laboratory issues in writing. There were no significant data quality issues 
with the Building 233 FSS. 

11.3.1.1 Number and Location of Soil Samples 
When determining compliance with the FSS goals, the survey data were examined. Compliance 
reviews considered the following:  

• Did the GWS and static survey count rates exceed the IL? 

• Did the number and location of soil samples meet the requirements of the DQOs? 

• Did sample results identify the maximum 226Ra concentration in the soil samples? 

• Is the maximum 226Ra concentration in soil less than the release criterion?  

• Does the statistical evaluation of the reported analytical 226Ra sample results compare 
favorably with background levels of 226Ra in soil?  

11.3.1.2 Analytical Data Requirements 
The analytical data requirements for the calibration of the gamma spectroscopy program 
including calibration procedure, frequency, acceptance requirement and corrective actions are 
defined in SAP Worksheet #24 (Appendix C of the Work Plan [Shaw, 2012a]). The requirements 
for the maintenance, testing, and inspections of the gamma spectroscopy system including 
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procedures, frequency, acceptance requirements, and corrective actions are defined in 
SAP Worksheet #25. The QC requirements for method blanks, laboratory duplicates, and 
laboratory control samples for gamma spectroscopy of soil samples are defined in SAP 
Worksheet #28. 

11.4 Data Quality Summary 
Analytical data were provided by TestAmerica St. Louis in five separate analytical batches. No 
data were identified as rejected. Specific analytical details from the case narratives for each data 
report are noted as follows. Analytical data reports are presented in Appendix H.  

• 160-5151-2: Several analytes exceeded the relative percent difference limit for the 
duplicate of sample 160-5150-1. Several analytes exceeded the relative percent 
difference limit for the duplicate of sample TI12-233-SU1FSS-001DU (160-5151-1). 

• 160-5175-2: No difficulties noted. 

• 160-5176-2: No difficulties noted. 

• 160-5428-2: No difficulties noted. 

• 160-5429-2: No difficulties noted. 
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12.0 Conclusions and Recommendations 

This section includes the summary of field activities and conclusions. 

12.1 Summary of Field Activities 
A FSS consisting of GWS, gamma static surveys, and soil sampling was conducted at the 
Building 233 site in January and February 2014. Several investigation areas were identified 
during the GWS; however, all follow-up investigation static gamma count rate measurements 
were below the instrument-specific IL. Biased soil samples were also collected at 12 locations to 
provide additional information and all 226Ra results were below the project screening criterion of 
1.69 pCi/g. A total of 100 samples were collected and analyzed by gamma spectroscopy.  

The sample results and statistical calculations for each SU are presented in Appendices H and I. 
Each 226Ra result was compared with the project screening criterion of 1.69 pCi/g. None of the 
results exceeded the screening criterion, indicating that no further remediation of the 
Building 233 site soil is required. In addition, the data from each SU were compared with the 
TI Sitewide Background data set (Shaw, 2012b) and were found to be indistinguishable from 
background.  

12.2 Conclusions 
These results from the contracted activities support the conclusion that the Building 233 site is 
suitable for radiological unrestricted release based on the following lines of evidence:  

• GWS and subsequent follow-up surveys and sampling did not identify elevated 226Ra 
levels.  

• Concentrations of 226Ra in the Building 233 site soil were indistinguishable from 
background.  

• A conservative model demonstrates that the potential dose to a worst-case receptor 
from the naturally-occurring 226Ra levels in the Building 233 site soil is within the 
expected background exposure from naturally-occurring terrestrial sources. 

In addition, waste packages prepared for excavated materials determined to be non-LLRW 
(Appendix C) demonstrate that there are no radiological impacts and that those materials may be 
re-used for backfill purposes at TI.  

12.3 Recommendations for Future Work 
No further work is required to demonstrate that the Building 233 site meets the criterion for 
unrestricted use. The Navy is currently performing investigations of adjacent storm and sanitary 

    
10.8.14    October 2014 12-1 



     

sewer lines along Avenue M, and land areas to the south and east of the Building 233 site under a 
different contract action, which will include the remediation of catch basins 438 and 545. While 
these catch basins are just outside of the Building 233 site boundary, their remediation represents 
a potential for impact on the Building 233 site. Measures employed to prevent an impact on the 
Building 233 site will be detailed in the relevant future task-specific plan.  

The results of those investigations will provide information for future remediation activities 
outside of the boundary of the Building 233 site.  
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Table 1  
Sitewide Background Analytical Results 

Sample 

226Ra 

Result a MDC 
TIBKGRD-043 0.49 0.13 

TIBKGRD-044 0.98 0.16 

TIBKGRD-045 0.83 0.19 

TIBKGRD-046 0.54 0.08 

TIBKGRD-047 0.57 0.13 

TIBKGRD-049 0.55 0.12 

TIBKGRD-050 0.57 0.14 

TIBKGRD-051 0.46 0.11 

TIBKGRD-052 0.50 0.11 

TIBKGRD-053 0.66 0.10 

TIBKGRD-054 0.75 0.08 

TIBKGRD-055 0.70 0.10 

TIBKGRD-057 0.86 0.15 

TIBKGRD-058 0.51 0.14 

TIBKGRD-059 0.91 0.14 

TIBKGRD-060 0.83 0.11 

TIBKGRD-061 0.79 0.16 

TIBKGRD-062 0.90 0.10 

TIBKGRD-063 0.66 0.13 

TIBKGRD-064 0.69 0.09 

Average 0.69 
 Standard Deviation 0.16 
 Minimum 0.46 
 Maximum 0.98 
 Median 0.68  

Notes: 
a All values are reported in units of picocuries per gram.  
 

226Ra radium-226 
MDC minimum detectable concentration 
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Table 2  
Radiological Instrumentation—Building 233 Site Final Status Survey 

Gamma Exposure Rate Surveys—Ludlum Model 19 

Meter Serial Number Calibration Due Date 
Background Exposure 

Rates (µR/h) 

141454 8/1/2014 5 

138462 8/28/2014 5 
 

Gamma Scan and Static Surveys—Ludlum Model 2221 (3-inch by 3-inch NaI Probe) 

Meter Serial Number Calibration Due Date 
Asphalt Investigation Level 

(cpm) 
Soil Investigation Level 

(cpm) 

97290 5/9/2014 N/A 
21,137 (scan) 

20,150 (static) 
Notes: 
µR/hr microroentgen per hour 
cpm count per minute 
NaI sodium iodide 
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Table 3  
Summary of Biased Sample Radium-226 Concentrations, by Survey Unit  

Survey Unit 
Total 

Area (m2) 

Number 
of 

Samples 

226Ra Concentration 

(pCi/g) a 

Average b St Dev Minimum Maximum Median 

SU 2 771.7 6 0.708 0.187 0.437 0.942 0.718 

SU 3 753.4 6 0.765 0.207 0.377 0.984 0.815 

Project Screening Criterion 1.69 

Background  -- 20 0.688 0.161 0.46 0.98 0.675 
Notes: 
a Units are picocuries per gram (pCi/g). 
b Statistics were calculated using reported results or, where results are U-flagged, the method detection limit.  
 
226Ra radium-226 
m2 square meter 
St Dev standard deviation 
SU survey unit 
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Table 4  
Summary of Final Status Survey Sample Radium-226 Concentrations, by Survey Unit 

Survey Unit 
Total 

Area (m2) 

Number of 
Systematic 

Samples 

226Ra Concentration  
(pCi/g) a 

Average b St Dev Minimum Maximum Median 

SU 1 769.2 27 0.479 0.131 0.179 0.872 0.450 

SU 2 771.7 31 0.470 0.109 0.267 0.686 0.457 

SU 3 753.4 30 0.646 0.231 0.315 1.220 0.579 

Project Screening Criterion 1.69 

Background  -- 20 0.688 0.161 0.46 0.98 0.675 
Notes: 
a Units are picocuries per gram (pCi/g). 
b Statistics were calculated using reported results or, where results are U-flagged, the method detection limit.  
 
226Ra radium-226 
m2 square meter 
St Dev standard deviation 
SU survey unit 
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Table 5  
Building 233 Site Survey Units and Number of Soil Samples Calculations 

SU 

Total 
Area 
(m2) 

σ (higher of 
background 
vs. SU data) LBGR ∆/σ Pr N N/2 

Actual N 
(Systematic 
Locations) 

Number 
of Biased 
Locations 

Total 
Number 

of 
Samples 

SU 1 769.2 0.161 0.483 3.21 0.983039 22.3 12 27 0 27 

SU 2 771.7 0.161 0.483 3.21 0.983039 22.3 12 31 6 37 

SU 3 753.4 0.231 0.483 2.24 0.944167 26.4 14 30 6 36 

Total: 100 
Notes: 
Δ/σ relative shift 
σ standard deviation 
LBGR lower boundary of the gray region 
m2 square meter 
N number of samples 
Pr random shift probability 
SU survey unit 
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Table 6  
RESRAD Dose and Risk Summary 

Survey 
Unit 

Survey 
Area 
(m2) 

Maximum 
Activity  
(pCi/g) 

Net Maximum 
Activity  
(pCi/g) Dose 

(mrem/yr) 
Maximum Excess 

Cancer Risk 226Ra 226Ra 
SU 1 769.2 0.872 0.182 2.658 4.377E-05 

SU 2 771.7 0.686 -0.004 0.000 a 0.000 

SU 3 753.4 1.220 0.530 7.644 1.262E-04 
Notes: 
a No dose or risk modeling was performed for SU 2 as the net maximum 226Ra activity was negative.The resulting dose and maximum excess 
cancer risk for SU 2 are concluded to be zero.    
 

226Ra radium-226 
mrem/yr millirem per year 
m2 square meter 
N/a not applicable 
pCi/g picocuries per gram 
SU survey unit 
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FIELD WORK VARIANCE: 
No. 122412-010-011 
Date 
Page 

11/27/2012 
Page 1 of 3 

Project Name I Number: Treasure Island I 122412 CTO 10 I Building 233 

Reference Documents: 
Revision 1,Characterization, Remediation, and Final Status Survey Work Plan, Building 233 Site, Naval 
Station Treasure Island, San Francisco, California (Shaw Environmental, Inc.), DCN SHAW-6011-0010-
0142, dated May 2012 

Introduction: 
The reference document listed above provides the approach, methods, and techniques for the survey, 
remediation, and waste characterization of the foundation structures, paved areas, sewer drains and lines, and 
underground piping located at the Building 233 site. 
Plan Reference 
Section 5.0, Field Work 

Section 6.0, Final Status Survey 

Reason for Variance 
This variance is required to address: 

1. Design of new MARSSIM survey units at Building 233 site that supersede previously defined Survey 
Units. Due to identification of radium-226 soil concentration above the release criterion of 1.69 pCi/g 
and static gamma count rates above the instrument-specific IL for asphalt within previously designated 
Class 2 survey units, all areas within the designated B233 site will be classified as Class 1 survey 
units. There are now three proposed Class 1 survey units as shown in the attached figure (Building 
233 Site Work Plan, Figure 2). 

2. Removal of concrete and brick features, e.g. catch basin 544, and disposition of associated 
asbestos-wrapped pipes as radiological waste. 

3. On-site rubblization of concrete and asphalt for potential reuse at the B233 site. 

Variance 
Note: The revised text of Characterization, Remediation, and Final Status Survey Work Plan, Building 233 Site, 
Naval Station Treasure Island, San Francisco, California, Revision 1 provided as Attachment 1 to this Field 
Work Variance. 

1. Survey Units 

• Section 5.3, bulleted list, change 5th bullet to read: 

"Contamination surveys (total and removable) will be performE~d of the exposed pipes. If the 
contamination levels in the pipes (ends) meet or exceed the applicable values in Table 1 of the 
Regulatory Guide 1.86 (AEC, 1974), then biased soil samples will be collected from the immediate 
vicinity of the contaminated pipe and analyzed using gamma spectroscopy." 

• Section 5.3, last paragraph, delete all text after 1st sentence. 

• Section 6.1.2, Class 2 Areas, change to read: 

"A survey unit may be classified as a MARSSIM Class 2 sur-vHy unit when it does not meet the 
criteria for a Class 1 survey unit but does meet any of the preceding criteria during the 
characterization surveys or remedial action support surveys and sampling (NRC et al., 2000). 

• Section 6.2, 2nd paragraph, change to read: 

"The Building 233 site is divided into three MARSSIM class 'I survey units (see Figure 2). The 
area encompassed by the survey units, and survey unit boundaries are specifically defined in the 
Final Status Survey Plan. Any modification to the survey units will be implemented via the Final 
Status Survey Plan." 

11128/2012; 7:45:01 AM 



No. 122412-010-011 
FIELD WORK VARIANCE 

• Section 6.2, 3rd paragraph, delete last sentence. 

• Section 6.3.1.5, 1st paragraph, change 1st sentence to read: 

Date 
Page 

11/27/2012 
Page 2 of 3 

"The sample locations are positioned throughout the survey units by first randomly selecting a 
start point and establishing a systematic triangle grid pattern." 

• Section 6.3.1.5, change 4th paragraph to read: 

"The Building 233 footprint and investigation area are divided into three nearly equal class 1 
survey units (see Figure 2). The area encompassed by the survey units, boundaries of survey 
units, and sample locations will be specified in the Final Sta1tus Survey Plan." 

• Section 6.3.1.5, delete all content after 4th paragraph. 

2. Removal of Catch Basin(s) (e.g., #544) and associated asbestos wrapped pipes. 

• Change Section 5.3, Drain Lines and Pipes to "Section 5.3, Drain Lines, Pipes and Associated 
Drain Structures" 

• Section 5.3, 2nd paragraph, change 4th sentence to read: 

"Removal of subgrade drain lines beyond the Building 233 footprint will continue to the connection 
with the manholes. 

• Section 5.3, change 3rd paragraph to read: 

"Any additional piping (e.g., terra cotta, steel) and associated concrete/brick features (e.g., catch 
basin 544) within the footprint of the Final Status Survey (F:SS) area with measured gamma count 
rates equal to or greater than the instrument specific investigation level (IL) will be further 
characterized, removed and properly disposed." 

• Section 5.3, change 4th paragraph to read: 

"Following removal of the asphalt and concrete, the pipes and features will be managed as 
follows:" 

• Section 5.3, bulleted list, 1st, 4th' and addition of last bullet: 

"A GWS of the soil over the area of the pipes and features will be performed. Static gamma 
surveys will be performed of locations where the scanning gamma survey identified count rates at 
or above the instrument-specific IL for soil." 

"Following excavation of the soil above and around the pipes and features, contamination surveys 
(smear and grab samples) of the exposed pipes and features will be performed to support waste 
characterization and site evaluation." 

"Pipes or lines wrapped with asbestos containing material will! be removed by certified asbestos 
abatement workers, packaged and labeled as asbestos contai,ning material, then disposed of with 
radiological waste." 

• Section 5.3, change 1st sentence of paragraph after 1st bulleted list to read: 

"If possible, excavations surrounding the pipes and features will be sloped and will facilitate 
surveying and sampling as a single plane." 

11128/2012; 7:45:01 AM 



FIELD WORK VARIANCE 

3. On-site rubblization and reuse of concrete and asphalt 

• Section 1.3, change point #5 to read: 

No. 
Date 
Page 

122412-010-011 
11/27/2012 
Page 3 of 3 

"Upon approval of the FSS plan by the BRAC, RASO, and BCT/CDPH, any excavated areas 
within the footprint will be backfilled with clean fill soil. The soil backfill will be topped with a 4 inch 
layer of California Department of Transportation specification road base material. Rubblized 
concrete, asphalt, and soil from 8233 site that has been chara:cterized and approved as suitable 
for use as clean fill by BRAC, RASO, and BCT/CDPH may be used as backfill material." 

• Section 5.4.3, first paragraph, delete last sentence: 

• Section 6.3.2, ath paragraph, change last sentence to read: 

"The BCT will be informed of the analytical results for the final status soil samples and backfill 
material prior to backfilling." 

Requested by: Christine Donahue (Shaw Environmental, Inc.) PRSO 

APPROVALS 

Shaw Approvals 

11 /:z.e / / '-
Daie f 
~~ 

Project QC Manager 

ll/:J...r-/n_ 
Date 

RASO Concurrence1 

Rejected ( ) 

Date Date 

Attach men ts: 

Figure 2, Building 233 Site 
Attachment 1, Revised Text of the Characterization, Remediation, and Final Status Survey Work Plan, 
Building 233 Site, Rev. 1 
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Attachment 1 to FWV-011: 
Revised Text of the Characterization, Remediation, and Final Status 

Survey Work Plan, Building 233 Slte, Rev. 1 



Shaw Environmental, Inc. 

1.3 Scope and Objectives 
The scope of this Work Plan includes five distinct work activities as follows: 

1. Initial waste characterization surveys of the remaining features, including the concrete 
piers, foundation walls, asphalt pavement, and the subsurface drain piping. 
Appropriate volumetric sampling of waste may be conducted to facilitate segregation 
of waste items for disposal as either LLR W or Class I or II landfill waste. 

2. Following removal of subsurface drain piping, appropriate surveys and sampling will 
be performed to determine the extent of required soil remediation. All soil found to 
meet or exceed the site release criterion of 1 pCi/g above mean reference background 
soil level will be removed and disposed of as LLRW. 

3. Upon completion of necessary remediation, the results of remediation activities, 
gamma walk-over surveys (GWS), static measurement surveys, and soil sampling 
activities will be submitted to the BRAC, RASO, and BCT/CDPH for review and 
approval. 

4. Following approval, the FSS plan will be finalized, as required, imple1m:nted, and a 
report will be generated documenting that the Building 233 site meets the requirement 
for unrestricted release. 

5. Upon approval of the FSS plan by the BRAC, RASO, and BCT/CDPH, any excavated 
areas within the footprint will be backfilled with clean fill soil. The soil backfill will 
be topped with a 4 inch la er of California De artment of Trans ortation s ecification 
road base material. 

The objectives of this Work Plan are to properly dispose of all remaining features and to 
remediate the Building 233 site as required to allow unconditional release. 

All work will be performed with the continuous application of the as low as reasonably 
achievable (ALARA) principal to ensure minimal residual radioactivity and allow unrestricted 
use for the Building 233 site. Throughout the work, minimization of radioactive waste will be a 
priority. 

Soil characterization, remediation, and FSS activities will be conducted consistent with the 
guidelines in the Multi-Agency Radiation Survey and Site Investigation Manual (JvIARSSJM) 
(U.S. Nuclear Regulatory Commission [NRC] et al., 2000) as incorporated into this Work Plan. 
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Shaw Environmental, Inc. 

con1pleted to determine iJ there is any radiologicul contamination. This will ensure that 
no potentially contc.minated soil is underlying the ~1taging area. If the pre stt1ge !=m~mline 
GWS of the ground surface identifies areas 'Nhere the count rate rnceeds the detector and 
ratemeter/scnler specific IL for soil then a l minute ututic tmrvey of the area 'i'v·ill be 
performed. Tf the detector and ratemeterhcaler Gpecific static survey IL for soil i~; 

exceeded, the urea will be flagged, Goil samples »vill be collected f()r gamma a.naly::;is, nnd 
the area will be controlled as potentially impacted; 

Once the staging area iG cleared as having no rad~ologieal eontamination they \•Vil\ be-et:1nstructed 
with l 0 millimeter thick plastic t;hecting. The perimeter of the staging urea will be bermed with 
~es to prevent runoff during precipitation events. Once the plastic ~:hooting is irr-p1L~ce and 
bcrmed, a l foot thick buffer of clean imported soH-wH+ be dispersed across the pl·astic of the 
staging area. The placed buffer soil layer »vill be compao"!:ed via a minimum of four pa.~;ses with 
an excavator or similar tracked machine. This soil buffer layer will prevent damage "!:H-the plastic 
sheeting when the asphalt and/or concrete hi added or removed. A baseline radiological-survey of 
the completed staging area will be perfurmed prior to the initial placement of]Jotentially 
contaminated at1plmlt or concrete. 

i\ post staiing G\V8 tmrvey will be performed after the utaging urea is 110 longer needed. The 
~mrvey and ~;ampling proce~:;s it> the same as the pre staging uctivitiec:. 

5.45.3 .Drain Line 
The scoping survey (TtEMI, 2008) indicated that a portion of the drain lines that formerly 
serviced Building 233 may have been radiologically impacted as a result of activities within the 
building. During the scoping survey, TtEMI severed the drain piping from the building and 
removed a 15-inch aboveground section, then plugged the resulting open end of the pip:tng where 
it protruded from the soil. 

Shaw will excavate and remove the drain lines located beneath the building. Drain piping 
increases in depth from the building to a maximum of 4-feet below ground surface at the 
connection to the manhole. Drain piping will be removed in lengths that can safely be handled; 
typically 10 feet or sh011er. Removal of subgrade drain lines beyond the Building 233 footprint 
will continue to the connection with the manhole[l:__I~-~_!9_c::~~J~l:l __ C?f._t_h~__l_l!~U~1:1!~Y-~~-~_1~'!!1.1 _ _l_i_i~~--"°"j> 
section will be indicated in field records and the FSS plan. If radioactivity at or above the 
applicable Regulatory Guide 1. 86 free release criteria is detected at the connection to or within 
the manhole, a joint evaluation with the Navy, RASO, and BCT will be conducted prior to 
additional investigations or removal. 

A~.Y additional piping <e.g. terra cotta steel) ~l~l~~~§!Q!l{)~~~~1\mgralm~.fl!:lllltfrl~tilii~§!ftt!~t~~lli~~~~~ml!lll~~ffil , ,, 
~!f~l~i!hJ11J~-~ f<?9Jp~int of the_ Fi!l(:ll ~t?l_tl:l~ Su_r~eJ: (FSS) ~r~9 _ _with m~9s_ured g_ai:-r:ima _count r9~es egu_al_ t() /<:> 
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Shaw Environmental, Inc. 

or greater than the instrument-specific investigation level (IL) will be further characterized removed and 
properly disposed. 

Followina removal of the asohalt and concrete. the oioes ~l~i;ltliilt~~!~rll~twill be managed as 
follows:Follmving removal of the asphalt and concrete. the drain lines will be imanaged as 
follmvs: 

- A determination will be made as to whetber the soil in proximity to the drain lines 
vAll be surveyed in place. or be removed and transported to an Area 3 3 lay de~ 
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Si:H'VCY eount rah .. ~ds the deteetaP and ratem-eteWsealer speeifie statie IL thelt-8-hla-setl 
soil snmple will be eelleeted at that loeation and analyzed using gamma speetro~1eopy. /\11 
soil at locationG where the static rmrve.y count rate o::re found to mweed t11e IL will be ~;tock:piled 
t)ending laboratory data to determine final disponnl dbposition. 

Stn , eys \1'ith the Ll:'ltfltH¥! Mo€lel '11 10 eir 11 2Q €l@teeh.n-s ate strietl) l:'l8ed t€J i€let4tH)' area.i of 
ele, at@€:! gamrna emnct1 in eornj:'larinem to ~askgHnotna. Loeatimu id@It'.:ifie€l tl1:H'~:;=BV/S that 
€:ueee€l Hrn €le::eeten 1 aten1e.t@1/sealer Sfle@ifie IL reql'lirn fm ther ill. e3tit;ation. ll'litial iw, estig:adon 
"'ill e€HH;ist @f reae€tl:'liri¥t0 ::he ele <'ate0 l0eati0R 00€1 e0tt€lt=1€tiRg a 1 mimt::e statie emmt. Ads© the 
RCT "ill rn.;ean the I'i©ar@J area t€J assesJ if :4te ele 1'ated rea€ling is Hrn result of a~@t.¥1-t st=nffee ©1 
€listri0ti';.e€i ra€li@aeti /€ ma.t©rial. If the static count is less than the detector specific static IL and 
tltere is no evidence of a point source, fur-ther investigation is not requir-ed. If the-static IL is 
~ded or there is evidence of distr-ibuted contmnination at or above either IL, the-area will be 
flagged for further intrusive investigation. 

A.fter-a--sur·vey-+1 .. as-eeen--eetnpleteti,---i't-is .. then-n-eeessar·y-h:)··Eleten=n-i-ne .... ,;v.fi-ethef--<:Jr-nt)t-the-·rest.:tlt-e-an 
be distinguished from the detectors' response to the mdiation field created by the nnturally 
occurring radionuelides in the soil. The methodology used to calculate the minimum- detectable 
±%Ra concentration in soil hi from Section 6.7.2.l of the MAR88IM (NRC et al., 2000) and 
pi'0¥:itlecl in Appendix B. 

~5.4.3 Remedial Action Support Surveys 
After concrete sidewalks, asphalt, and piping are removed from an area, the underlyiing soil will 
receive a GWS to identify areas that are radiologically impacted. If soil samples confirm the 
presence of 226Ra contamination, the contaminated soil will be excavated by Shaw using heavy 
equipment. The soil will be excavated at no more than 1-foot lifts below the existing grade. +.J.te 

If the 226Ra concentration is greater than or equal to 1 pCi/g above background in any soil sample 
collected from the Class 2 survey unit, the survey unit will be remediated and reclassified as 
Class 1 and resurveyed at 100 percent coverage. 

Contaminated soil will be loaded into roll-off bins placed in Staging Area l for disposal as 
LLRW. Following any soil removal a remedial action support survey is conducted over the 
removal area footprint and sidewalls. Remedial action support surveys, GWS and status survey 
measurements are conducted to support remediation netivitieu, assess when an area is ready for 
the FSS, and provide updates to site-specific parameters to use for planning the FSS. tfflfffig 
remediation, the support surveys include G'XS and static survey measurements to assess the 
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Shaw Environmental, Inc. 

following criteria are met during the characterization surveys or remedial action support surveys, 
then the sampling the area will be defined as a MARSSIM Class 1 survey unit: 

• 
226Ra commodities are detected in the survey unit 

• GWS count rates or gamma static survey counts exceeding the detector-specific IL for 
soil; indicating potential 226Ra concentrations in the soil is greater than release 
criterion 

• 
226Ra concentration in a su~ey unit soil sample exceeding the release criterion 

6.1.2 Class 2 Areas 
Class 2 areas have, or had, prior to remediation, a potential for 226Ra contamination or known 
contamination, but are not expected to exceed the release criterion of 1 pCi/g above the mean 
226Ra concentration in the reference background area. Examples of areas that might be classified 
as Class 2 for the FSS include the following: 

• Locations where spilled 226Ra powder was transported outside Building 233 

• Potentially contaminated transport routes 

• Buff er zones on the perimeter of Class 1 areas 

A survey unit !l~i~~:~~f;lli_~J~~~!f!~_q_~-~-~-MA~-~~!M_q~!'-~-~-~-l1~~)'-~!~!!-~h~!!_i_t_~9_~~-!!~~t-~~~t_t_4~ __ ,-<~ 
criteria for a Class 1 survey unit but does meet any of the preceding criteria during the 
characterization surveys or remedial action support surveys and sampling (NRC et al., 2000). 

6.2 Survey Unit Classification and Size 
A survey unit is a physical area consisting of land areas of specified size and shape for which a 
separate decision will be made as to whether or not that area can be unconditionally released. 
This decision is made based on the gamma spectroscopy of soil samples collected\ from the 
survey unit during characterization. 
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The Class 1 survey units were designed to fully encompass the potentially contaminated soil 
areas at each entrance to the former building that were identified in the drain scoping survey 
(TtEMI, 2008). The scoping survey report does not include any data for the exterior or footprint 
of Building 233. The 2008 scoping survey report includes figures that show the locations of the 
elevated GWS count rates outside the northeast and south entrance to Building 233 .. If residual 
radioactivity is identified beyond a Class 1 survey unit boundary at concentrations exceeding the 
release criterion, the Navy, RASO, and BCT/CDPH will be notified. When BRAC, RASO, and 
BCT/CDPH approval is received, the survey area will be expanded and appropriately surveyed 
and sampled as a Class 1 survey unit following remediatio·nlll!Rllffl~fli~liJ~l~lll~I 

6.3 

This section describes container requirements, sample collection, decontamination, management 
procedures, and the methodology for calculating the required number of soil samples to be 
collected from a survey unit. Detailed requirements are provided in Appendix C. 

6.3.1 Number and Location of Soil Samples 
The minimum number and the location of soil samples collected for the Building 233 site FSS 
units are calculated based on the guidance in Section 5.5.2.2 of the MARSSIM (NRC 
et al., 2000) and Sections 6.3.1.4 and 6.3.1.5, respectively of this Work Plan. The number of 
samples is a function of the following parameters: 

• Release criterion for 226Ra in soil. 

• Lower boundary of the gray region (LBGR) is equal to one-half the release criterion 

• Relative shift in the 226Ra concentration. 

• Probability (Pr) that the 226Ra concentration in a soil sample collected from a random 
location in the excavation footprint or sidewalls exceeds the 226Ra concentration in a 
random soil sample collected from the reference background area by less than the 
release criterion when the median concentration of 226Ra in the excavation footprint or 
sidewalls is equal to the LBGR above background. 

• Decision error percentiles for making a false positive or false negative decision that 
the mean 226Ra concentration exceeds the release criterion. 

• The excavation footprint and sidewalls are Class 1 survey units receiving 100 percent 
GWS and do not exceed 1,000 square meters (m2

). 

6.3.1.1 Upper and Lower Boundary of the Gray Region 
The MARSSIM defines a gray region where the consequences of decision errors on whether the 
226R.a concentration is less than or exceeds the remediation objective are relatively minor (NRC 
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selected for making a false positive decision is 0.01 or a false negative decision is 0.05. The 
MARSSIM Table 5.2 (NRC et al., 2000) lists Z1-a and Z1-~ values of 2.326 and 1.645, 
respectively, for a false positive decision error rate of 0.01 and a false negative error rate of 0.05 
(95 percentile). 

6.3.1.4 Calculating the Number of Samples 
Equation 1, the same as Equation 5-1 of the MARSSIM (NRC et al., 2000), is used to calculate 
N, the required number of soil samples to be collected from the survey unit and the reference 
background area. 

N = (Z1-a + Z1-~)2/3(Pr - 0.5)2 
= (2.326 + 1.645)213(0.983039 - 0.5)2

= 22.52 Equation 1 

The MARSSIM (NRC et al., 2000) recommends that the calculated number of samples, N, be 
increased by 20 percent and be rounded up to the nearest whole number over the value calculated 
using Equation 1 resulting in 2 7 soil samples. This method allows for the uncertainty in the 
estimated standard deviation in the 226Ra concentration in the excavation surface soil and Pr, and 
allows for possible lost or unusable sample data. 

Equation 2 is used to calculate, N, which the MARSSIM (NRC et al., 2000) defines as the total 
number of samples to be collected from the reference background area and survey unit pair. As 
stated in Section 5.5.2.2 of the MARSSIM, if more than one survey unit is associated with a 
particular reference background area, then N/2 measurements should be performed in each 
survey unit and N/2 measurements should be performed in the reference background area. 
Therefore, the number of samples to be collected from the excavation footprint and sidewall is 
14 and the number of soil samples to be collected from each reference background area is 13. 

22.52 x 1.20/2 = 13.51 ~ 14±2-::§.~+W-=-2-7~-03--~--~-- Equation 2 

6.3.1.5 Calculating the Sample Locations 
The sample locations are positioned throughout the survey _y_fl!_~~-r_~~9~~)y_~~l-~~-tj_t!g __ ---"f~: 
a start point and establishing a systematic triangle grid pattern. The triangular grid is selected 
because it is generally more efficient for locating small areas of elevated activity. The technical 
and mathematical basis supporting the higher efficiency for a triangular grid is presented in 
Appendix D of the MARS SIM (NRC et al., 2000). The spacing, L, of the systematic triangular 
grid pattern will be calculated using Equation 5-5 in MARSSIM and as shown in Equation 3. 

L = ,---.:1 
~~ 

Where: 

CTP:Y:\122412 Ti (CTO 0010)\Bldg 233 FWV\TexUr.docx 

Equation 3 

6-6 



Shaw Environmental, Inc. 

A = area in m2 of the survey unit 
n =number of surface soil samples to be collected from the survey unit 

The base of the systematic grid, coordinate (0,0), is defined as the southwest corner of each 
survey unit. The sample locations are defined as the number of meters east and north of the (0,0) 
location. A random coordinate location is calculated as a survey pattern starting location. This 
random coordinate is determined using the random number function in Microsoft® Excel®. 
Beginning at the random staiting coordinate, a row of sample locations are identified, parallel to 
the east-west axis, at intervals equal to L. This row of sample location points is extended east 
tQ-west to the boundary of the excavation. The coordinates for a second row of points is 
calculated, at a distance of 0.866 times L. Sampling points along the second row are midway, 
with respect to the east-west axis, between the points on the first row. This process is repeated to 
identify the triangular grid sample pattern throughout the excavation. 

Grid coordinates are laid out using the Trimble Pathfinder® Pro XRS GPS receiver or equivalent 
or engineering tape may be used. The precision of the grid coordinates should be no greater than 
0.1 meter. 
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+he length of L for Survey Unit 3 is calculated using EquutiofH.:. 

..... 5. 6 rnet-ers-

0.866 L - 4 .9 meters 

6.3.2 Soil Sampling Procedure 
Soil sampling is conducted in compliance with TIWI-05, Sampling of Potentially Contaminated 
Soil (Shaw, 201 lf) and Appendix C. Sample numbering and labeling is described in Se:ction 14.3 
and Section 14.4 of Appendix C, respectively. 

Final status survey soil samples will be collected following BRAC, RASO, and BCT/CDPH 
review and approval of the data to support the conclusion that the residual 226Ra concentration is 
less than 1 pCi/g above mean reference background area value. 

Samples for off-site radiological analysis will be collected using the general sampling technique 
described as follows: 

1. Obtain a new (unused) disposable sampling scoop (or other nondisposable 
decontaminated sampling equipment) 

2. Put on a new (unused) pair of sampling gloves and other appropriate personal 
protective equipment 

3. Establish the systematic triangle grid pattern throughout the survey unit using a 
randomly selected starting point 

4. Collect the soil samples for radiological analysis into the appropriate sample 
containers using a disposable sampling scoop 

5. Submit all soil samples for gamma spectroscopy analysis 

6. Label, package, and prepare the samples for shipment to the laboratory 
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FIELD WORK VARIANCE 

Project Name I Number: Treasure Island/ 122412 

Reference Documents: 

No. 
Date 
Page 

122412-010-008 
05/12/2012 
Page 1of3 

CTO 10 I Building 233 

Final Characterization, Remediation, and Final Status Survey Work Plan, Building 233 Site, Naval Station 
Treasure Island, San Francisco, California (Shaw Environmental, Inc.), DCN SHAW-6011-0010-0142, 
dated January 2012 

Introduction: 
The reference document listed above provides the approach, methods, and techniques for the removal and 
waste characterization of the foundation structures, paved areas, sewer drains located underground at the 
Building 233 site. 
Plan Reference 
Section 4.4 Scan and Static Surveys 

Variance 
3"' Paragraph, Last Sentence: Changed to read: "The suitability of these instruments and theoretical minimum 
detectable concentrations (MDC) are also reported in the Technical Basis for Treasure Island Radiological 
Detection Instruments (Shaw, current revision)." 

Reason for Variance 
The referenced document was not issued final and is being revised. 
Plan Reference 
Section 5.1 Re-Evaluation of Existing Conditions 
Variance 

Reason for Variance: 
The purpose of the section is to communicate that the existing conditions of the Building 233 Site will be re
evaluated and a baseline survey conducted to ascertain current site conditions. 
Plan, Reference 
Section 5.2 Asphalt, Concrete Piers and Foundation Walls 
Variance 

Reason for Variance 
The purpose of the section is to describe waste characterization of the asphalt, concrete, foundation walls, and 
concrete piers. Bullets regarding "total alpha scanning" of the asphalt were removed because there was "no 
value added" for waste characterization. Additional details were added regarding step-specific processes for 
ease of implementation and oversight. There will not be a soil laydown pad. 
Plan Reference 
Section 5.3 Drain Lines 

Variance 

Reason for Variance 
Section has been revised to further describe the process of the drain line investigation from the surface to 
depth. New concept is that a determination will be made as to whether the soil in proximity to the drain lines will 
be surveyed in place, or be removed and transported to an Area 33 laydown pad. If the determination is made 
to transport the soil to an Area 33 laydown pad, the soil in proximity to the drain line will be removed and placed 
into a front-end loader for transport to the Area 33 laydown pad to be surveyed, sampled, and analyzed for 
proper waste disposal. 

5/23/2012; 1:06:18 PM 
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Plan Reference 
Section 5.4.2 Radiological Surveys and Characterization Analyses 

Variance 

Reason for Variance 
Corrected the sampling depth. 

Plan Reference 
Section 5.4.3 Remedial Action Support Surveys 
Variance 

Reason for Variance 

No. 
Date 
Page 

Change needed to clarify that the underlying soil is impacted and potentially contaminated. 

Plan Reference 
Section 6.2 Survey Unit Classification and Size 

Variance 

122412-010-008 
05/12/2012 
Pai:ie 2 of 3 

2"0 Paragraph: Changed to read: "Since no characterization data were previously collected for the soil at the 
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1.0 Project Description 

Treasure Island (TI) Building 233 was demolished in January 2011. As a follow-up to demolition 
of the building structure, radium-226 (226Ra) contaminated and potentially contaminated surface 
and subsurface features are to be removed. This Radiological Survey, Characterization, 
Remediation, and Final Status Survey (FSS) Work Plan (Work Plan) provides the approach, 
methods, and techniques for the removal and waste characterization of the foundation structures, 
paved areas, sewer drains and lines, and underground piping located at the Building 233 site. 
This Work Plan also provides the approach, methods, and techniques used to remediate 
226Ra-contaminated soil and develop and implement the FFS to allow unrestricted release of the 
Building 233 site.  

All work activities will be performed in accordance with Shaw Environmental, Inc.’s (Shaw) 
State of California Radioactive Materials License (Number 7889-07); this Work Plan, the 
Sitewide Radiation Protection Plan (RPP) (Shaw, 2011a), and the Accident Prevention 
Plan/Health and Safety Plan (APP/HSP), which is contained in Appendix C of the Final Work 
Plan, Asbestos Abatement, Radiological Survey, and Demolition, Building 233, Naval Station 
Treasure Island, San Francisco, California (Building 233 Work Plan) (Shaw, 2010a). 

This work will be implemented in support of radiological release of the Building 233 site, TI, 
San Francisco, California. Shaw has been contracted by the U.S. Department of the Navy (Navy) 
to perform these activities at TI for the Base Realignment and Closure (BRAC) Program 
Management Office (PMO) West under Naval Facilities Engineering Command, Southwest 
Division Environmental Multiple Award Contract N68711-01-D-6011, Contract Task 
Order 0010. 

1.1 Site History and Radionuclide of Concern 
Treasure Island is located on an island in the San Francisco Bay approximately midway between 
the city of San Francisco and the city of Oakland (Figure 1, “Location of Building 233 Site”). 
Treasure Island is a man-made island of approximately 403 acres that is connected to Yerba 
Buena Island (YBI), a natural island of approximately 170 acres, via a man-made causeway 
(Figure 2, “Building 233 Site”). Treasure Island comprises approximately 945 acres, of which 
approximately 454 acres surrounding both TI and the northern side of YBI are submerged below 
San Francisco Bay. The dry land property includes all of TI (approximately 403 acres) and a 
portion of YBI north of the San Francisco-Oakland Bay Bridge (approximately 88 acres).  
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1.1.1 General Site History 
The information for TI and Building 233 site history is from the Final Treasure Island Naval 
Station Historical Radiological Assessment (HRA) (Weston Solutions, Inc., 2006). The HRA 
was prepared pursuant to the Navy’s Installation Restoration Program, which encompasses the 
Navy’s BRAC Program, and is in accordance with the Comprehensive Environmental, Response 
Compensation, and Liability Act of 1980 and the Superfund Amendments and Reauthorization 
Act of 1986.  

The purpose of the HRA (Weston Solutions, Inc., 2006) was to designate whether sites had been 
impacted by radiological activities at the TI site. An impacted site is one that has, or at one time 
had, the potential for radioactive contamination in excess of natural background or fallout levels. 
In many instances, designation as impacted does not confirm that radioactive contamination is 
present; only that the possibility exists and must be investigated. A non-impacted site is one, 
based on historical documentation or results of previous radiological survey information, where 
there is no reasonable possibility for residual radioactive contamination. To designate sites as 
impacted or nonimpacted, the HRA defined the extent of past radiological operations, assessed 
the likelihood of potential contamination and contamination migration pathways, and 
recommended future actions. 

The U.S. Army Corps of Engineers constructed TI in 1936 to be the site of the 1939 Golden Gate 
International Exposition. The construction project, which required approximately 19 months, 
included the creation of a perimeter seawall using 287,000 tons of rock. The seawall was then 
filled with almost 30 million cubic yards of sand and gravel dredged from San Francisco Bay. 
The seawall was originally 13 feet above sea level. After filling the cavity, the fill material was 
desalinized by pumping in millions of gallons of fresh water and extracting the diluted saltwater. 
A 6-foot layer of topsoil was used to surface the entire island. After completion of construction 
of TI in August 1937, the next 18 months were devoted to constructing the exposition buildings 
and preparing the site for the exposition to open in February 1939. 

Treasure Island was used for the International Exposition from February 1939 to September 
1940. Early plans were to convert TI into an international airport following the closure of the 
exposition. A master plan for construction of TI Airport prepared by the U.S. Public Roads 
Administration and approved by the 12th Naval District Acting Public Works Officer on July 2, 
1941, shows two crossing runways and three future runways taking up almost all available space 
on the island. 

During the same time frame, the Navy was actively attempting to obtain TI for a Naval base. In 
mid-1940 Admiral Greenslade attempted to get the Navy to agree to lease TI from the City of 
San Francisco. The Admiral’s efforts were denied at that time. However, it was becoming clear 
to the City of San Francisco that the proposed airport at TI would soon be too small. The City 
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agreed to lease TI to the Navy in exchange for assistance in obtaining land south of San 
Francisco for use as an international airport. Treasure Island was leased to the Navy in February 
1941. After the attack on Pearl Harbor in December 1941, the Navy accelerated use of TI. In 
April 1942, the Navy took title to TI and YBI. Many of the structures built for the International 
Exposition were converted to Navy uses. By mid-1942 the runways previously built in 
anticipation of conversion to an airport were partially overtaken by new buildings in support of 
the ever-increasing mission of the Naval Training and Distribution Center. 

The Naval Training and Distribution Center conducted various types of training, including 
radiological training, from 1941 through 1993. Early training courses included the Radiological 
Safety School and Decontamination Training. 

As early as 1968, the Navy began leasing some TI buildings to private tenants and Navy-related 
entities for various uses, and the Bureau of Alcohol, Tobacco, and Firearms operated a 
laboratory in Building 233 beginning in about 1976. The planned future use for TI is residential, 
which will also include some public open space. 

1.1.2 Radiological History 
The first documented use of radioactive materials on TI began in 1947. Building 233 was used 
for training Navy personnel on the calibration and operation of radiation monitoring instruments 
and in the techniques used to monitor and decontaminate ships and airplanes. 

The first known radiological investigation of radioactive material on TI took place in January 
1950 following the spill of approximately 40 milligrams of radium (226Ra) powder in the first 
floor laboratory (Room 121) of Building 233 (Navy, 1950). Radium contamination from a 
capsule containing radium sulfate was spread throughout the building before the spill was 
discovered. The investigation of the magnitude and extent of this spill involved monitoring for 
alpha airborne activity and radon activity inside Building 233. In addition, alpha swipe surveys 
and beta-gamma direct radiation survey measurements were performed. Since many of the 
occupants of Building 233 left the building before the extent of the spill was fully identified, 
radioactive contamination was spread by personnel (on shoes, clothing, etc.) to personal 
automobiles and personal residences. The immediate objective of the decontamination of the 
building was to remove as large a portion of the spilled radium as possible in the shortest time. A 
dry method, vacuum cleaning, was used for rapid removal of loose contamination to minimize 
spreading. Wet decontamination methods were then used, which included trisodium phosphate 
solution, paint remover, and water. Concrete (painted/unpainted) and wood (unpainted) were also 
decontaminated by heating the surface with an oxyacetylene descaling torch, followed by 
scrapping and vacuum cleaning. Direct measurements and swipe surveys of alpha radioactivity 
found various levels of contamination in automobiles, on furniture, and on clothing. Nine months 
after the spill, decontamination of the building was completed, and it was released for use again.  
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1.1.3 Radionuclide of Concern and Recommendations  
Based on historical information gathered concerning Building 233 operations, the HRA (Weston 
Solutions, Inc., 2006) examined the potential radiological hazards at the site and determined that 
226Ra was the only radionuclide of concern. The HRA recommended that radiological surveys for 
226Ra be performed on both the first and second floors of Building 233 and in the crawl space 
underneath it, and that a scoping survey be conducted in the sanitary drains beneath the building. 

1.2 Previous Investigations/Remediation Efforts 
The following subsections summarize the radiological history of Building 233. 

1.2.1 Scoping Survey 
Based on the conclusions of the HRA (Weston Solutions, Inc., 2006), in 2006 Shaw conducted a 
limited radiological survey and media sampling of Building 233 to assess the extent of the 
residual 226Ra remaining on walls and ceilings in the building and to determine whether the 
original flooring could be uncovered and surveyed. Although the building had been 
decontaminated in 1950 to the standards existing at that time, it was not known whether the 
building materials met the current standards for unrestricted release. Twelve rooms and the 
interior hallways were surveyed for residual contamination, and 30 locations within the rooms 
and hallway were sampled for off-site laboratory analysis. The findings are detailed in the Final 
Survey Report, Radiological Assessment of Building 233, Naval Station Treasure Island, San 
Francisco, California (Shaw, 2007). 

The results of laboratory analysis showed that 226Ra measurements did not exceed natural 
background values in most wall locations. Radium-226 above natural background levels was 
found in 9 out of 30 paint samples and in one underlying wallboard sample. The laboratory 
results suggested that residual 226Ra in paint was limited to the wall surface in the first 4 feet 
above the floor surface. No 226Ra was found in the ceiling samples. Elevated 226Ra was detected 
in the concrete floor of Room 126, and in the southeast corner of the first floor hallway. 

Additionally, in September 2007, Tetra Tech EM, Inc. (TtEMI) performed a scoping survey of 
the Building 233 sanitary drains in (TtEMI, 2008). Tetra Tech EM, Inc. surveyed and sampled 
45 locations that were deemed to have the highest potential for residual 226Ra to provide an 
indication of the extent of radioactivity remaining in the drainage system. The survey/sample 
locations included sink and floor drains, wall vents, and sewer lines. At each location, gamma 
radiation was measured (except for the manhole due to restricted access) and a swipe sample was 
conducted. For surface contamination surveys, the action levels were set at those values from 
Regulatory Guide 1.86, Table 1 for free release of total contamination of 1,000 disintegration per 
minute (dpm)/100 square centimeters (cm2) (alpha) and 5,000 dpm/100 cm2 (beta/gamma) and 
removable of 20 dpm/100 cm2 (alpha) and 1,000 dpm/100 cm2 (beta/gamma) (U.S. Atomic 
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Energy Commission [AEC], 1974). The contamination surveys found no radioactivity above 
background at any location. At 44 locations throughout the building, alpha, beta, and gamma 
static measurements were collected. None of the static measurements exceeded the action levels. 

Six sediment samples were collected from Rooms 121 and 124, the manhole, and the common 
waste drain piping system outside the building and submitted for laboratory analysis by gamma 
spectrometry. The drain piping was 4-inch-diameter cast-iron piping. The action level was set at 
1 picocurie per gram (pCi/g) (sediment) above background. Two of the sediment samples from 
piping beneath the building indicated the presence of residual 226Ra, above 1 pCi/g. The sample 
collected from the common drain line next to the front (East) entry door identified approximately 
2 pCi/g 226Ra (sediment). The sample collected from the common drain line outside the building 
at Room 121 identified approximately 3 pCi/g 226Ra. Sediment samples collected from the 
manhole downstream of the common waste drain piping system did not indicate the presence of 
residual activity.  

While preparing to collect sediment samples and perform the swipe and gamma radiation static 
measurements of the drain piping where it exits the building, elevated levels of gamma radiation 
were measured in the asphalted parking lot surrounding the building. An exploratory scoping 
survey was conducted of the area surrounding Building 233. Thirteen separate locations were 
identified with elevated radioactivity. 

1.2.2 Building 233 Survey and Demolition 
Beginning in August 2010, Shaw oversaw the asbestos abatement of Building 233 by its 
subcontractor and conducted radiological surveys on interior and exterior building surfaces. All 
asbestos-containing materials and 226Ra-contaminated materials were removed from the building 
by Shaw and were disposed as low-level radioactive waste (LLRW) by Environmental 
Management Services, Inc. (EMS), the Navy’s LLRW disposal contractor. At the request of the 
Navy, Shaw demolished Building 233 in January 2011. 

Prior to demolition, contamination surveys were performed on the building surfaces that 
demonstrated that the building materials were free of residual 226Ra contamination in excess of 
the values in Table 1 of Regulatory Guide 1.86, free release limits for surface contamination 
(AEC, 1974). A report documenting the radiological survey and analytical results for the debris 
will be submitted to BRAC, Navy Radiological Affairs Support Office (RASO), and the Base 
Closure Team (BCT)/California Department of Public Health (CDPH).  

Deleted: rear 
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1.3 Scope and Objectives 
The scope of this Work Plan includes five distinct work activities as follows: 

1. Initial waste characterization surveys of the remaining features, including the concrete 
piers, foundation walls, asphalt pavement, and the subsurface drain piping. 
Appropriate volumetric sampling of waste may be conducted to facilitate segregation 
of waste items for disposal as either LLRW or Class I or II landfill waste. 

2. Following removal of subsurface drain piping, appropriate surveys and sampling will 
be performed to determine the extent of required soil remediation. All soil found to 
meet or exceed the site release criterion of 1 pCi/g above mean reference background 
soil level will be removed and disposed of as LLRW. 

3. Upon completion of necessary remediation, the results of remediation activities, 
gamma walk-over surveys (GWS), static measurement surveys, and soil sampling 
activities will be submitted to the BRAC, RASO, and BCT/CDPH for review and 
approval.  

4. Following approval, the FSS plan will be finalized, as required, implemented, and a 
report will be generated documenting that the Building 233 site meets the requirement 
for unrestricted release.  

5. Upon approval of the FSS plan by the BRAC, RASO, and BCT/CDPH, any excavated 
areas within the footprint will be backfilled with clean fill soil. The soil backfill will 
be topped with a 4 inch layer of California Department of Transportation specification 
road base material.  

The objectives of this Work Plan are to properly dispose of all remaining features and to 
remediate the Building 233 site as required to allow unconditional release. 

All work will be performed with the continuous application of the as low as reasonably 
achievable (ALARA) principal to ensure minimal residual radioactivity and allow unrestricted 
use for the Building 233 site. Throughout the work, minimization of radioactive waste will be a 
priority. 

Soil characterization, remediation, and FSS activities will be conducted consistent with the 
guidelines in the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) 
(U.S. Nuclear Regulatory Commission [NRC] et al., 2000) as incorporated into this Work Plan. 
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2.0 Project Organization and Responsibilities 

This section describes management of the project including organizational, structural, and 
functional responsibilities. Note that all personnel performing work in support of this Work Plan 
are authorized and expected to STOP WORK in the event of a known or suspected safety 
concern or noncompliance with applicable procedures and permits.  

2.1 Personnel 
Project personnel will be organized to facilitate effective communications and to ensure that 
organizational lines of communication, roles and responsibilities, and reporting requirements are 
well defined. The organization will be defined to a level sufficient to ensure that each participant 
whose actions could affect the quality of radiological task planning, field or laboratory 
operations, or reporting, has an understanding of his/her responsibilities and how these 
responsibilities fit into the overall team. The project organization chart is provided on Figure 3, 
“Contract Task Order 0010 Organization Chart.” Table 1, “List of Contacts,” provides contact 
information for Navy and key project personnel. 

Navy oversight of the activities performed by the project team will be provided by the Naval 
Facilities Engineering Command, Southwest Division; RASO; and BRAC PMO personnel. The 
project personnel with the primary responsibilities for the achievement and verification of the 
project’s radiological goals and objectives are described in the following sections. 

2.1.1 Remedial Project Manager 
The BRAC remedial project manager (RPM) has primary responsibility within the Navy for day-
to-day management of the project activities performed under this Work Plan and for their 
successful completion. The duties and authority of the RPM include the following: 

• Performing project management for the Navy 

• Ensuring that the project scope of work requirements are fulfilled 

• Overseeing the project cost and schedule 

• Providing formal technical direction to the Shaw project team, as needed 

• Integrating Comprehensive Environmental Response, Compensation, and Liability Act 
issues at TI with ongoing radiological activities 

• Coordinating with RASO and RPMs of other projects being performed in 
radiologically impacted areas to ensure that proper controls are in place 

• Acting as lead interface with agencies on nonradiological issues 
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• Together with the RASO environmental project manager (EPM), negotiating 
radiological release criteria with regulatory agencies 

2.1.2 Radiological Affairs Support Office Environmental Project Manager 
The RASO EPM has primary responsibility to advise the BRAC PMO regarding the technical 
accuracy and the regulatory conformance of work performed under this Work Plan. The duties 
and authority of the EPM include the following: 

• Reviewing and approving project work plans and procedures 

• Together with the BRAC RPM, negotiating radiological release criteria with 
regulatory agencies and interfacing with regulatory agencies on radiological survey 
plans and reports 

• Reviewing and approving on-site survey data 

• Reviewing and approving project reports 

• Monitoring compliance with applicable MARSSIM (NRC et al., 2000) requirements 

• Recommending changes in project scope to the BRAC RPM, as appropriate 

• Supporting public meetings  

2.1.3 Quality Assurance Officer 
The quality assurance officer (QAO) is the Navy representative with primary responsibility for 
ensuring that contract-required quality assurance measures are in place and effective for the work 
performed under this Work Plan. The duties and authority of the QAO include the following: 

• Reviewing and approving Sampling and Analysis Plans 

• Providing Navy oversight of the Shaw Quality Assurance Program 

• Providing quality-related directives through the Contracting Officer Representative 

• Providing technical and administrative oversight of Shaw surveillance audit activities 

• Acting as point of contact for matters concerning quality assurance and the Navy’s 
Laboratory Quality Assurance Program 

• Coordinating training on matters pertaining to generation and maintenance of quality 
of data 

• Authorizing the suspension of project execution if quality assurance requirements are 
not adequately followed 
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2.1.4 Resident Officer in Charge of Construction 
The Navy’s Resident Officer in Charge of Construction (ROICC) staff has the primary 
responsibility for providing on-site quality assurance and safety oversight of contractors 
performing work at TI. The ROICC staff members’ duties and authority include the following: 

• Verifying that all work has been completed per contract and technical specifications 
prior to final government acceptance 

• Performing ongoing field inspections to verify that all work is in compliance with both 
contract and technical specifications 

• Notifying the contractor of any work not in compliance 

• Interacting with the contractor’s Quality Control (QC) Manager on quality-related 
issues 

• Reviewing contractor daily reports for completeness and accuracy 

• Attending preparatory, initial, and follow-up acceptance inspections  

• Attending weekly QC meetings 

2.1.5 Caretaker Support Office 
The BRAC Caretaker Support Office is responsible for coordination of field activities with the 
different TI departments, tenants, and personnel. The Caretaker Support Office staff is 
responsible for reviewing and signing waste manifests for nonradiological wastes as the 
generator’s representative. 

2.1.6 Project Manager 
The Shaw project manager (PM) is responsible for the direction, execution, and successful 
completion of project tasks to achieve overall project goals. The PM has the primary 
responsibility for coordinating activities and concerns with the Navy RPMs and RASO. The PM 
also has the responsibility and authority to perform the following:  

• Coordinating work activities of subcontractors and Shaw personnel and ensuring that 
all personnel adhere to the administrative and technical requirements of the project 

• Monitoring and reporting the progress of work and ensuring that project deliverables 
are completed on time and within budget 

• Ensuring adherence to the requirements of the contract, project scope of work, and the 
project plans 

• Ensuring that all work activities are conducted in a safe manner in accordance with the 
APP/HSP, which is contained in Appendix C of the Building 233 Work Plan 
(Shaw, 2010a) 
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• Attending required meetings, including the preconstruction conference, weekly QC 
meetings, pre- and post-construction site inspections, and other scheduled and 
unscheduled meetings 

• Serving as the senior contact between the Navy and Shaw for actions and information 
related to the work 

• Ensuring effective implementation of the radiological record management program  

• Ensuring that all personnel assigned to perform field work are appropriately monitored 
for exposure to ionizing radiation 

• Coordinating regulatory site visits 

2.1.7 Program Quality Control Manager 
The program QC manger will report directly to the Corporate QC Manager and has the 
responsibility and authority to perform the following: 

• Establishing and maintaining the QC program for the project 

• Overseeing the QC program including data acquisition 

• Working directly with the PM QAO to ensure implementation of the Program QC Plan 

• Acting as a focal point for coordination of all QC project-related matters and resolving 
all QC issues 

• Providing QC direction and training to the project QC manager (PQCM) and others 
performing QC functions 

• Suspending project activities if quality standards are not maintained 

• Interfacing with the Navy, including the QAO, on quality-related items 

• Conducting field QC audits to ensure that site QC plans are being followed 

• Reviewing audit and surveillance reports conducted by others 

• Implementing Navy technical direction letters related to QC topics 

2.1.8 Project Quality Control Manager 
The PQCM is responsible for overall management of project QC and reports to the Program QC 
Manager. The PQCM or an alternate Program QC Manager will be on site at all times during 
field activities. The PQCM has the responsibility and authority to perform the following: 

• Monitoring activities to ensure conformance with this Work Plan and that policies, 
procedures, contract specifications, and sound practices are followed 

• Preparing the Daily QC Reports 

• Ensuring that the three phases of inspection (preparatory, initial, and follow-up) are 
implemented for all definable features of work  
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• Ensuring that required tests and inspections are performed and the results reported  

• Attending required meetings, including the preconstruction conference, weekly QC 
meetings, pre- and post-construction site inspections, and other scheduled and 
unscheduled meetings 

• Issuing and maintaining Field Change Requests and Corrective Action Reports for 
project activities (construction- and radiological-related) 

• Maintaining Field Change Request and Corrective Action Reports logs  

• Ensuring that planning documents are current and controlled 

• Maintaining the Submittal Register 

• Stopping work that is not in compliance with the contract 

2.1.9 Certified Industrial Hygienist 
The certified industrial hygienist (CIH) is the Shaw Program Health and Safety Manager and has 
the responsibility and the authority to implement the Health and Safety Plan. The Program 
Health and Safety Manager performs the following: 

• Ensuring that all staff, including subcontractors, comply with the APP/HSP 
(Shaw, 2010a), state and federal regulations, and corporate policies 

• Interacting with the PM on all aspects of health and safety from the initial planning 
phase through fieldwork and closeout 

• Providing advice and assistance on any safety, industrial hygiene, or accident 
prevention issue to the site safety and health officer (SSHO), PM, and site 
superintendent 

• Reviewing all site health and safety documents and cost estimates, and working to 
properly staff projects 

• Pre-qualifying field subcontractors 

2.1.10 Site Safety and Health Officer 
The SSHO ensures that all elements of the approved APP/HSP (Shaw, 2010a) are implemented 
and enforced on site. The SSHO will report directly to the CIH and will assist in implementing 
and enforcing the APP/HSP in the field. The SSHO has full authority to issue stop work orders 
or evacuation orders where work operations or noncompliance(s) may threaten the health and 
safety of site workers or the public. The SSHO has the responsibility and authority to perform 
the following: 

• Ensuring that all personnel understand the requirements of Shaw’s Health and Safety 
Program and procedures through training and communication 
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• Ensuring enforcement of the APP/HSP (Shaw, 2010a) by means of daily site 
inspections 

• Investigating all accidents, injuries, illnesses, near-misses, and other incidents 

• Ensuring that project personnel are trained on the hazards of hazardous substances on 
the project, maintaining a Material Safety Data Sheet file to provide easy access to 
project personnel, and performing inspections to ensure that all waste containers are 
correctly labeled 

• Ensuring that the APP/HSP (Shaw, 2010a) is read, understood, and signed by all 
personnel including subcontractors 

• Ensuring that tailgate safety meetings are conducted on days that work is performed 
and that documentation of all meetings and any other additional training is completed 

• Verifying that project safety equipment is inspected, as required by the Health and 
Safety Program 

• Coordinating site health and safety requirements with the PM 

• Ensuring maintenance of all health and safety monitoring and personal protective 
equipment and directing site-monitoring activities 

• Coordinating daily field activities 

• Coordinating site safety and emergency response duties; verifying site 
communications system with site personnel 

• Performing inspection of safety equipment 

• Reporting to the ROICC within 2 hours all incidents required to be reported by the 
Safety and Health Requirements Manual (U.S. Army Corps of Engineers, 2008); and 
immediately reporting to the ROICC any fatal injury, any persons admitted to a 
hospital, or property damage to government property greater than two thousand dollars 

• Verifying that all personnel have the necessary training and medical clearance prior to 
entering the exclusion zone or contamination reduction zone at the site 

• Determining and posting routes to medical facilities and emergency telephone 
numbers arranging for emergency transportation to medical facilities 

• Serving as the Project Hazard Communication Coordinator 

• Maintaining training records and medical certifications for all on-site personnel 
including subcontractors 

• Initiating necessary revisions or changes to the APP/HSP (Shaw, 2010a) 

• Maintaining site-control procedures 

• Maintaining current records of certification for first aid and cardiopulmonary 
resuscitation for project field personnel 
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• Attending required meetings, including the pre-construction conference, weekly QC 
meetings, pre- and post-construction site inspections, and other scheduled and 
unscheduled meetings 

2.1.11 Certified Health Physicist 
The certified health physicist (CHP) is an advisor for all radiological project-related activities. 
The CHP has the responsibility and authority to perform the following: 

• Assisting in the development of the APP/HSP (Shaw, 2010a) 

• Assisting in identifying radiological analysis needs 

• Providing technical support in subcontractor selection  

• Providing health physics guidance on an as-needed basis 

• Providing radiological control services, if required 

• Assisting the project radiation safety officer (PRSO) in the assessment of calculated 
external dose of record in the event of a lost or damaged dosimetry device, per 
applicable TI Work Instruction (TIWI).  

• Conducting data assessment, as required 

2.1.12 License Radiation Safety Officer  
The license radiation safety officer (RSO) shall ensure that appropriate project-specific radiation 
protection procedures are established to implement the requirements of this Work Plan. The 
license RSO is responsible for implementing the Shaw California Radioactive Materials License 
including all communications to the CDPH when required, and identifying and training qualified 
authorized users. Implementation responsibilities include identifying and assigning the PRSO, 
other authorized users, reviewing and approving the Sitewide RPP (Shaw, 2011a), coordinating 
investigation of any radiological occurrence, and reviewing and approving any Corrective Action 
Plan resulting from a radiological occurrence. The license RSO is also responsible for 
compliance with all applicable regulatory requirements for radiation protection of the workers, 
public, and environment. When license activities at a site end, the license RSO will notify CDPH 
in writing within 30 days of the termination of activities. 

2.1.13 Project Radiation Safety Officer 
The PRSO will be responsible for oversight of radiological safety at TI. The PRSO or a qualified 
designee will be on site during radiological work conducted under this Work Plan. The PRSO 
has the responsibility and authority to perform the following: 

• Providing radiological safety training and briefings  

• Assuring that requirements of TIWIs and Standard Operating Procedures (SOP) are 
followed and that surveys and sampling are properly performed and documented. 
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• Conducting appropriate search, investigation, and reporting of any lost or damaged 
dosimeters.  

• Ensuring that approved Radiological Work Permits (RWP) are in place prior to 
initiated radiological work, per applicable TIWI. Ensuring timely and thorough review 
of radiological records prior to approval. 

• Approving records with verifiable signature and date once records meet the quality 
standards described in approved TIWI-01, Preparation of Survey Documentation 
(Shaw, 2012). 

•  Properly maintaining all radiological records per requirements of applicable SOPs and 
TIWIs. 

• Serving as a contact person for regulatory site inspections. 

2.1.14 Radiological Controls Supervisor 
The radiological controls supervisor (RCS) is the Shaw individual assigned to supervise the 
radiological control technicians (RCT) and oversee daily radiological operations. The RCS is 
authorized by the license RSO and may serve as the PRSOs designee. The RCS is responsible for 
the following: 

• Ensuring field activities are conducted in a manner consistent with the ALARA 
principles. Maintaining communication with the PM, license RSO, RPM, and PRSO 
as needed to fully implement this Work Plan.  

• Supervising the proper operation of radiation measuring equipment, including the 
performance of daily function and QC tests, and removing out-of-compliance 
instruments from service.  

• Preparing and implementing RWPs. 

• Directing and supervising the performance of radiological surveys and sampling in 
accordance with this Work Plan, survey plans, and Shaw’s Radiological SOPs 
(Shaw, 2011a) and TIWIs. 

• Reviewing survey results and instrument performance data for accuracy, 
completeness, and compliance with project and procedural requirements. 

2.1.15 Radiological Control Technicians 
Radiological control technicians will support projects in the field. The RCTs have the 
responsibility and authority for the following: 

• Conducting and documenting field surveys, sampling, and laboratory support in 
accordance with this Work Plan and the approved SOPs and TIWIs 

• Interpreting and verifying field data from surveys and monitoring activities 

• As assigned, assisting in training support personnel in radiation safety 
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• Supporting dose assessments and assuring compliance with QC programs, emergency 
plans, and procedures 

•  Performing survey equipment efficiencies, response checks, and daily checks of the 
survey instruments per requirements of applicable TIWIs 

• Preparing and implementing use of RWPs, per requirements of applicable TIWI 

2.1.16 Project Chemist 
The Shaw project chemist oversees sample collection, handling, analysis, and analytical data 
reporting. The project chemist has responsibility and authority for the following: 

• Developing the Sampling and Analysis Plan 

• Evaluating and selecting qualified subcontract laboratories 

• Implementing data QC procedures and performing audit of field performance 

• Reviewing off-site laboratory data prior to use 

• Ensuring that proper review of on-site laboratory data is performed 

• Coordinating data validation of off-site laboratory data 

• Reviewing data validation reports 

• Preparing analytical reports and supporting project report preparation 
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3.0 Work Control Procedures 

Prerequisites for the initiation of field activities include required notifications as well as the 
procurement of services, equipment, and materials necessary to perform the work.  

Overall guidance of the project is contained in the Building 233 Work Plan (Shaw, 2010a). The 
Building 233 Work Plan addresses the following pre-field activities: 

• Community Outreach program 

• Monthly Base Closure Team and Base Closure Team technical meetings 

• Shaw management meetings 

• Health and safety meetings 

• Prefield meetings 

• QC meetings 

• Mobilization 

• Permitting and notification 

• Traffic control 

• Utility clearance 

• Utility protection 

• Radiological evaluation 

3.1 Site Health and Safety 
The APP/HSP describes the procedures that Shaw will follow during project operations 
(Shaw, 2010a). Operational changes that could affect the health or safety of personnel, the 
community, or the environment will not be made without the prior approval of Shaw’s Program 
CIH or the PRSO. The provisions of the APP/HSP are mandatory for all Shaw personnel, PMs, 
and subcontractor personnel working on this project. 

The APP/HSP defines the health and safety roles and responsibilities of the PM, Site Supervisor, 
SSHO, Project CIH, employees, and subcontractors (Shaw, 2010a). Guidance is provided on the 
roles and responsibilities of every manager, supervisor, and worker regarding the correction of 
safety violations and general safety requirements. 

In combination with the Occupational Health and Safety Management System Manual 
(Shaw, 2009) and the Sitewide RPP (Shaw, 2011a), the APP/HSP (Shaw, 2010a) serves as the 
Code of Safe Work Practices. All of these documents are required to be on site and available for 
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immediate reference. Collectively, these documents present the essential elements of the health 
and safety program for Building 233.  

3.2 Storm Water Pollution Prevention 
Appendix B of the Building 233 Work Plan (Shaw, 2010a) includes a Storm Water Pollution 
Prevention Plan (SWPPP) specifically developed to accomplish the work described in the Work 
Plan in a manner that protects the environment during construction activities. Storm water 
pollution prevention, for the purpose of this project, is defined as protecting the surface water 
and groundwater resources in the vicinity of the project. The Shaw PM will implement the 
SWPPP so that all work is performed in a manner that prevents the pollution of water resources 
and complies with federal, state, and local regulations. The direction, guidance, and requirements 
for environmental protection are specified in the SWPPP for the following topics: 

• Conformance with laws, regulations, and permits 

• Compliance with the Clean Water Act 

• Storm water management 

• Dust control 

• Protection of surface and groundwater resources 

• Runoff, soil erosion, and sediment control 

• Site restoration 

3.3 Waste Management 
The LLRW anticipated to be produced during work activities addressed in this Work Plan 
include asphalt pavement, concrete, subsurface drain piping, and soil found to be above the 
applicable release criterion. All used protective clothing and some radiation safety supplies, such 
as smears, decontamination fluids, and absorbents, will also be disposed of as LLRW. The 
LLRW will be disposed by EMS, which is contracted to the Navy through Joint Munitions 
Command to provide brokerage services including waste characterization sampling, waste 
containers, and transportation of radioactive materials/waste generated from this project. A 
Memorandum of Understanding (MOU) identifying the protocols for the transfer of radioactive 
material or radioactive waste from Shaw to EMS has been developed and approved by the Shaw 
and EMS PRSOs (Shaw, 2010b), and will remain in force for the duration of the project. The 
MOU will be modified as necessary in response to any changed conditions and all modifications 
will be approved by the Shaw and EMS license RSOs. The MOU will be submitted to the 
CDPH-Radiologic Health Branch (RHB) prior to submitting the FSS plan.  

In an effort to minimize the quantity of asphalt and concrete disposed of as LLRW, Shaw is 
committed to a waste minimization program. Asphalt and concrete have the potential for being a 
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significant fraction of the LLRW volume. Radiological surveys and appropriate volumetric 
sampling of asphalt and concrete waste generated during remediation of the Building 233 site 
will be performed to identify and segregate LLRW. Prior to ultimate disposal, LLRW will be 
characterized by EMS to ensure compliance with the applicable disposal facility’s waste 
acceptance criteria. All waste characterization data used for waste profile completion purposes 
and waste characterization for asphalt, concrete, piping, and soil will be submitted to the 
CDPH-RHB to review prior to transfer for disposal. 

3.4 Radiation Protection 
The Sitewide RPP (Shaw, 2011a) defines the requirements for radiological protection support 
work performed by Shaw at TI. All radiological work will be performed in accordance with 
Shaw’s California Radioactive Material License, Number 7889-07. 

Multiple agencies have jurisdiction or an interest in radiological work at TI for current activities 
and proposed future uses. For radiological activities, Shaw recognizes that TI is under concurrent 
state and federal jurisdiction and the state of California (CDPH-RHB) provides regulatory 
oversight. 

It is Shaw’s policy that all work with radioactive materials or ionizing radiation be purposeful 
and performed in a manner that protects workers, members of the general public, and the 
environment. All employees working at the site are authorized and expected to stop work if an 
unsafe condition exists or a safety procedure is being disregarded in accordance with Shaw 
Procedure EIG-HS-040, Stop Work Authority (Shaw, 2011b); the Sitewide RPP (Shaw, 2011a); 
and the APP/HSP (Shaw, 2010a). 

All project workers conducting unescorted work in a posted radiologically-controlled area will 
be required to attend and successfully complete radiation worker training. Radiation worker 
retraining is required every 2 years. Radiation workers will also be briefed on the Sitewide RPP 
(Shaw, 2011a) and sign a statement acknowledging that the information has been read and that 
the requirements are understood. 

The fundamental principle of radiation protection specifies that exposure of workers and 
members of the public to ionizing radiation and releases of radioactive material should be 
maintained ALARA. The ALARA principle is integrated in activities described in this Work 
Plan and will be implemented throughout the course of the work performed. 

3.4.1 Radiation Work Permits 
An RWP will be prepared for each specific activity to be performed and will include estimated 
radiological conditions and job- or task-specific safety requirements. The RWP(s) will be used to 
identify the job- and task-specific hazards, associated controls, and requirements for entering, 
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exiting, and conducting work in all radiologically-controlled areas at the Building 233 site. All 
personnel assigned to the site will be required to understand the requirements and sign the 
applicable RWP prior to beginning work.  

3.4.2 Notifications  
During survey activities, radioactive anomalies could be identified and significant events could 
occur. As the historical use of the Building 233 site is well documented, for the purposes of this 
Work Plan, an anomaly is defined as an unexpected radiological reading. The RCTs and RCS 
will be instructed to notify the PRSO of any unexpected radiological survey reading or analytical 
result. When an anomaly is identified, the PRSO will notify the PM and license RSO, as 
appropriate. Significant events include regulatory audits or assessment by the CDPH, 
radiological issues, injuries, and breaches in security. The RPM and RASO will be notified of all 
significant events.  

Immediate notifications of reportable events by the license RSO per 10 Code of Federal 
Regulations 20.2202 and 10 Code of Federal Regulations 20.2203 will be directed to the BRAC 
RPM, RASO, and to the State of California. Nonregulatory, third-party individuals, including 
members of the media, requesting access to the site or asking questions will be referred to Jim 
Sullivan, the Navy Base Environmental Coordinator. Shaw personnel or their subcontractor will 
not grant site access or answer questions from unauthorized personnel. The PM will notify the 
RPM, the Base Environmental Coordinator, and RASO of any attempts to gain site access. 
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4.0 Radiological Survey Instrumentation 

Radiological survey and sample instruments will be selected that are suitable for the physical and 
environmental conditions at the site. The instruments and measurement methods selected are 
able to detect 226Ra and are, in relation to the survey or analytical technique, capable of 
measuring levels sufficient to support the Data Quality Objectives (DQO) provided in 
Appendix A, “Data Quality Objectives, Building 233 Site.” 

4.1 Instrument Calibration and Daily Performance Checks 
Portable survey instrument calibration is completed on an annual frequency. Instrument 
calibration is also performed after repairs or modifications have been performed on the 
instrument. The instruments are calibrated in accordance with the manufacturer’s recommended 
method. 

Prior to use of the portable survey instruments, calibration verification, physical inspection, 
battery check, and a source response QC check are performed daily in accordance with TIWI-12, 
Operation and Use of Portable Instruments at Treasure Island (Shaw, 2011c). Only those 
instruments that meet the response check requirements and have been found to be free of 
physical damage, appropriate battery voltage levels, and have current calibrations may be used in 
the field. Each of the selected instrument types in the following sections have been evaluated and 
their response to 226Ra has been calculated when the response check source is cesium-137.  

4.2 Direct Measurement of Surface Contamination (Alpha Activity) 
Scan and direct measurement static surveys of some debris and other material/equipment for 
alpha surface concentrations will be performed for waste segregation and equipment release. 
Surface contaminated material is defined as having the contamination on the surface and not 
“essentially” homogeneously distributed throughout the concrete. When that is the case the scan 
and direct surveys will be performed using a Ludlum Model 2360 (or equivalent) equipped with 
a Ludlum Model 43-68 gas proportional detector (or equivalent). Data collected with these 
instruments will be reported in dpm/100 cm2. 

If the surface to be surveyed is space constrained and is inaccessible to the Ludlum Model 43-68 
gas proportional detector it will be surveyed with the Ludlum Model 2360 (or equivalent) 
equipped with a Ludlum Model 43-93 scintillation detector. Data collected with these 
instruments will be reported in dpm/100 cm2. 

Both the scan and direct measurement minimum detectable activity (MDA) for these two 
detector types are calculated in accordance with TIWI-12 (Shaw, 2011c). The MDAs must be 
determined for each alpha survey instrument. Only those instruments with calculated MDAs less 



      Shaw Environmental, Inc. 

CTP:Y:\122412 TI (CTO 0010)\Bldg 233 FWV\Text_fr.docx 4-2

than the 226Ra-specific total contamination free release value of 100 dpm/100 cm2 will be used 
(AEC, 1974).  

4.3 Measurement of Removable Surface Contamination (Alpha Activity) 
A Ludlum Model 2929 or 3030 smear counter will be used for on-site analysis of radiological 
contamination smears in support of waste segregation and/or equipment release surveys. The 
instrument shall be calibrated at least annually using National Institute of Standards and 
Technology-traceable standards. A smear counter is authorized for use only if the MDA is 
determined to be less than the 226Ra-specific removable contamination free release limit of 
20 dpm/100 cm2 (AEC, 1974). 

4.4 Scan and Static Surveys (Gamma Activity) 
Scanning and static surveys for gamma radiation in survey units will be performed using a 
Ludlum Model 2221 (or equivalent) equipped with a Ludlum Model 44-10, 2-inch by 2-inch or 
Ludlum Model 221 44-20, 3-inch by 3-inch sodium iodide (NaI) scintillation detector. During 
the GWS, geographic coordinates, (i.e., northings and eastings) and surface radiation (count rate 
in counts per minute) will be recorded at a rate of once per second. 

The GWS and static measurement survey soil investigation levels (IL) are based on count rates 
acquired at the reference background area. The GWS and static survey ILs are defined as the 
mean count rate plus three standard deviations of the mean count rate acquired at designated 
reference background area. The IL for the GWS and static surveys are detector-ratemeter/scaler 
specific. The GWS data and the scan IL count rates are only used to identify areas with potential 
for 226Ra concentrations in soil that exceed background, thus requiring additional investigation. 
The GWS count rate data is not used in making the FSS decision. 

An evaluation of the response of this instrument to 226Ra in soil has been performed and is 
provided in Appendix B, “Minimum Detectable Concentration of Radium-226 for Gamma 
Surveys of Surface Soil.” The suitability of these instruments and theoretical minimum 
detectable concentrations (MDC) are also reported in the Technical Basis for Treasure Island 
Radiological Detection Instruments (Shaw, 2011d).  

4.5 Exposure Rate Surveys (Microroentgen Per Hour) 
Exposure rate surveys are conducted for radiation protection purposes only and the data is not 
used in making FSS planning or reporting decisions. The exposure rate surveys are conducted 
using a Ludlum Model 19 microR meter (or equivalent). Compatible with anticipated exposure 
rates, the instrument is equipped with an internally mounted 1-inch by 1-inch NaI scintillation 
detector integral to the meter housing. An assumption is made that 1 microroentgen per hour is 
equivalent to 1 microrad per hour. This assumption is conservative because over the gamma 
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energy range of 0.07 to 3 megaelectron volt, which covers all but a very small fraction of the 
gamma energy flux emitted by 226Ra and its decay products, 1 microrad in air equals 
0.877 microRoentgen (Fitzgerald et al., 1967). A quality factor of 1 is assumed for converting a 
dose of 1 microrad in air to 1 microrem in tissue.  
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5.0 Field Work  

This section discusses the work procedures, surveys, and sampling that will be implemented in 
the field under this Work Plan. The survey procedures described in this section will be performed 
in accordance with the Sitewide RPP (Shaw, 2011a), Shaw’s Radiological SOPs, and the 
applicable site-specific TIWIs. 

After the Building 233 demolition debris has been removed from the site for disposal, and after 
this Work Plan has been approved by BRAC, RASO, and BCT/CDPH, field work at the 
Building 233 footprint will begin. 

5.1 Re-Evaluation of Existing Conditions 
Due to the amount of time that elapsed since work was conducted at Building 233, an evaluation 
will be conducted of the existing radiological conditions of the building footprint, foundation 
piers, and the surrounding asphalt area. The area will be surveyed with a GWS and microR 
meter. Static surveys will be performed at areas with GWS count rates exceed the IL or the 
background exposure rate (7 microroentgen per hour). The purpose of the characterization and 
scoping surveys is to identify areas of potential 226Ra contamination within the footprint and 
evaluate exposure rates to support ALARA planning prior to removal of the material for waste 
characterization as well as to provide a baseline survey of the waste staging areas. 

5.2 Asphalt, Concrete Piers and Foundation Walls 
Building 233 was constructed above grade on concrete piers and two foundation walls. The 
Building 233 footprint is currently covered with asphalt paving and preliminary characterization 
performed in 2010 identified areas of asphalt and concrete with potential contamination.  

Prior to performing waste characterization surveys of the asphalt and concrete at Site 233, two 
staging areas will be designated. Figure 3 provides the proposed layout of the two staging areas, 
survey areas and transportation routes. Both staging areas are within the posted Restricted Area.  
Staging Area 1 will house several LLRW bins, posted as Radioactive Material, for staging of 
material prior to off-site disposal.  Staging Area 2 will be used to stage bins for material pending 
off-site disposal to a Class I or II landfill.  Removal of any bin of material from Staging Area 2 
requires pre-approval from the responsible regulatory agencies.  A GWS of the asphalt in the two 
staging areas will be performed prior to placing the bins in the areas to establish the baseline 
condition of the two bin storage areas. 
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The following survey process is implemented to  properly characterize asphalt for waste 
disposition: 

• Perform a GWS of the asphalt pad within the designated radiological survey unit. The 
GWS IL is instrument-specific and defined as the mean count rate plus three standard 
deviations of the mean count rate of a GWS of asphalt in an appropriate reference 
background area. 

• If there are GWS locations where the count rate meets or exceeds the GWS 
instrument-specific IL (asphalt), perform static surveys at the locations of highest 
count rates and select locations within areas of clustered elevated count rates. 

• If the static survey count rate meets or exceeds the asphalt-specific static IL remove 
the asphalt in the immediate vicinity and place in the LLRW bin in Staging Area 1.   

• If the GWS and static survey count rate for the asphalt is less than the instrument-
specific static IL remove the asphalt and place in the bins in Staging Area 2 pending 
completion of additional surveys and/or sampling to support proper waste 
characterization.  

• Following removal and staging of asphalt, perform a GWS of the underlying soil. 

Note: If the GWS and static survey of the underlying soil is less than the GWS and 
scan IL for soil, the asphalt may not be LLRW; additional characterization such as 
volumetric sampling may be required prior to disposition.  If the GWS and static 
survey of the underlying soil exceeds the GWS and static IL for soil, conduct soil 
sampling for gamma spectroscopy per Section 5.4. 

• If gamma spectroscopy results demonstrate the soil 226Ra concentration meets or 
exceeds 1 pCi/g above the mean reference area background, the staged asphalt from 
the radiological survey unit is designated as LLRW.   

• If the gamma spectroscopy results of the soil samples demonstrate the soil 226Ra 
concentration is less than 1 pCi/g above the mean reference area background, final 
disposition of the staged asphalt requires concurrence from the Navy and BCT. 
Additional volumetric sampling of the asphalt may be necessary to properly 
characterize the material for waste disposal. 
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The following survey process is process is implemented to properly characterize concrete for 
waste disposition: 

• Perform direct contamination surveys (alpha/beta) of selected the concrete piers and 
portions of the exposed concrete foundation walls using a Ludlum Model 2360, with a 
43-68 detector, or equivalent.  

• If concrete is found to meet or exceed the 226Ra total surface contamination limits 
listed in Table 1 of the Regulatory Guide 1.86 (AEC, 1974) place the material/item 
into waste bins in Staging Area 1 for disposal as LLRW. 

• If the GWS and static surveys of the asphalt surrounding the concrete piers identify 
areas where the count rates exceed the instrument-specific IL for asphalt, the piers in 
the immediate area are disposed of as LLRW. 

• If the GWS and static surveys of the asphalt surrounding the concrete piers do not 
identify area exceeding the instrument-specific IL for asphalt, an alpha contamination 
and gamma survey of each of the concrete piers is performed upon removal and a core 
sample of each pier is taken to support proper waste characterization. 

• The concrete not initially designated as LLRW is placed  in bins in Staging Area 2. 
Final waste designation of the staged concrete debris requires completion and 
evaluation of all waste characterization surveys and sampling. Concurrence is required 
from RASO and BCT prior to disposition of any material as landfill (Class I or II) 
waste.  

5.3   Drain Lines 
The scoping survey (TtEMI, 2008) indicated that a portion of the drain lines that formerly 
serviced Building 233 may have been radiologically impacted as a result of activities within the 
building. During the scoping survey, TtEMI severed the drain piping from the building and 
removed a 15-inch aboveground section, then plugged the resulting open end of the piping where 
it protruded from the soil.  

Shaw will excavate and remove the drain lines located beneath the building. Drain piping 
increases in depth from the building to a maximum of 4-feet below ground surface at the 
connection to the manhole. Drain piping will be removed in lengths that can safely be handled; 
typically 10 feet or shorter. Removal of subgrade drain lines beyond the Building 233 footprint 
will continue to the connection with the manhole. The location of the last removed drain line 
section will be indicated in field records and the FSS plan. If radioactivity at or above the 
applicable Regulatory Guide 1.86 free release criteria is detected at the connection to or within 
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the manhole, a joint evaluation with the Navy, RASO, and BCT will be conducted prior to 
additional investigations or removal.  

Following removal of the asphalt and concrete, the drain lines will be managed as follows: 

• A determination will be made as to whether the soil in proximity to the drain lines will 
be surveyed in place, or be removed and transported to an Area 33 laydown pad. 

• A GWS of the soil over the area of the drain lines will be performed.  Static gamma 
surveys will be performed of locations where the scanning survey identified count 
rates at or above the instrument-specific IL for soil. 

• If static surveys identify areas above the static instrument-specific IL, the soil will be 
removed as LLRW and placed in bins in Staging Area 1.  The soil directly over the 
drain line will be removed to a depth of 6 inches from the drain line and placed into a 
front-end loader in staging area 2.  The front-end loader bucket will be covered, and 
then the soil will be transported to the Area 33 laydown pad to be surveyed, sampled, 
and analyzed for proper waste disposal.  Analytical samples of the soil will be 
collected for waste characterization purposes. 

Note: If soil sample results demonstrate that the 226Ra concentration meets or exceeds 
the mean reference area background, the staged soil is designated as LLRW.  The bin 
is then moved from staging area 2 to staging area 1 for disposal. If the 226Ra 
concentration in the soil is less than the mean reference area background, the soil will 
be handled per the direction of the Navy and BCT.  

• Soil is removed in 6-inch lifts followed by a GWS of the newly exposed surface.  If 
commodities are identified, work will stop and appropriate notification will be made.   

• Following excavation of the soil above and around the drain line, contamination 
surveys (smear and grab samples) of the exposed drain line will be performed to 
support waste characterization and site evaluation.                                                                                                                                       

Note: Results from removable contamination smears and grab sample analysis, if 
available, will be used to support site characterization.  Smears will be taken at the 
exposed, open ends of drain lines and will be analyzed for alpha/beta contamination 
using a Ludlum 3030 counter, or equivalent.  If sediments are visible and accessible 
inside of the drain lines, a grab sample will be collected and sent to an approved off-
site laboratory for analysis by gamma spectroscopy. 

Moved (insertion) [3]

Deleted: Removable contamination smears are 
taken at the open ends of drain lines for gross 
alpha concentrations to determine if there is 
226Ra surface contamination. Smears will be 
analyzed on either the Ludlum 2929 or 3030 
counter. 



      Shaw Environmental, Inc. 

CTP:Y:\122412 TI (CTO 0010)\Bldg 233 FWV\Text_fr.docx 5-5

• Contamination surveys (total and removable) will be performed of the exposed drain 
lines. If the contamination levels in the drain pipes (ends) meet or exceed the 
applicable values in Table 1 of the Regulatory Guide 1.86 (AEC, 1974), then biased 
soil samples will be collected from the immediate vicinity of the contaminated drain 
pipe (Class 1 survey unit) and analyzed using gamma spectroscopy (Figure 4, 
“Building 233 Drain Line Schematic”).  

If possible, excavations surrounding the drain lines will be sloped and will facilitate 
surveying and sampling as a single plane. The soil remaining after the removal of the drain 
lines will be managed as discrete Class I survey units. A sidewall sample will be taken at the 
vertical midpoint of the sidewall, unless the gamma scan identified an area above the IL. In 
that case the sample would be biased to that location. If the survey results warrant, biased 
soil samples will be collected and analyzed using gamma spectroscopy. 

5.4 Soil Characterization and Remediation 
The following subsections describe radiological surveys and sampling that will be performed in 
support of soil characterization and remediation. Figure 5, “Building 233 Flow Chart,” provides 
a flow chart outlining how the characterization, remediation, and FSS are related. 

5.4.1 Reference (Background) Area Survey 
The reference background area is a geographical area from which representative radioactivity 
measurements are performed for comparison with measurements performed in an impacted area. 
The reference area is an area that should have similar physical, chemical, radiological, and 
biological characteristics as the impacted soil area(s) being investigated, but that has not been 
identified as impacted. The reference background area survey employs the same methods used to 
conduct characterization surveys and are presented in greater detail in Section 5.4.2. 

A reference background area for soil and asphalt will be determined based on GWS, static survey 
and sample media results.  The background packages will be submitted to the Navy for review 
and approval prior to use.  A summary of the GWS, static survey, and sample results from the 
reference background areas will be provided to the BCT via the on-line data portal.  The 
summary will include count rate and radionuclide concentration data and the analysis of the data. 
Additionally, to maintain the project schedule and keep the Navy and BCT informed, a data 
summary package be provided to the BCT at the end of the characterization and remedial support 
surveys. 

5.4.2 Radiological Surveys and Characterization Analyses 
Radiological surveys consist of GWS and gamma static measurement surveys. The GWS and the 
static measurement surveys will be conducted using Ludlum Model 44-10 or 44-20 NaI detectors 
coupled with a Ludlum Model 2221 ratemeter/scaler or equivalent, with a global positioning 
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system (GPS) unit. The GWS unit has the detector, ratemeter/scaler, and GPS both mounted on a 
cart that maintains the detector window at a constant 4 inches above the ground surface. The 
GWS is conducted at a rate of less than 0.5 meter per second with each pass offset 
30 centimeters (12 inches) from the previous pass. The GWS process is conducted in accordance 
with TIWI-07, Gamma Walkover Survey Using a Global Positioning System (Shaw, 2011e) and 
TIWI-12 (Shaw, 2011c). TIWI-12 provides information regarding the detector background 
determination, source response, reference background area determination, gamma survey 
performance, and development of ILs for gamma scans (GWS) and gamma static measurements. 
TIWI-07 provides step-by-step directions for collection of GPS correlated data using the Trimble 
Geo XH system in the field. 

The GWS of soil is performed in two stages. The first stage is conducted over 100 percent of the 
survey units for Class 1 survey units and 50 percent of the Class 2 survey unit. If the count rate 
exceeds the IL, the second stage requires an additional survey of the location where the count 
rate exceeded the GWS scan IL and nearby areas to assess if the elevated reading is the result of 
a point source or distributed radioactive material.  

The second stage requires a gamma static measurement survey at the location of the maximum 
GWS count rate. One minute readings are collected and if these readings exceed the static IL, the 
location will be marked and a biased soil sample will be collected and sent to the off-site 
laboratory for gamma spectroscopy analysis. If the static measurements are below the IL, but 
there is a cluster of elevated GWS readings that exceeded the GWS IL, a biased sample or 
samples, depending on the size of the area, will be collected to verify instrument readings and 
determine the extent of any contamination present. Soil samples are collected to a depth of 
0.15 meter (6 inches) below the ground surface.   

Surveys with the Ludlum Model 44-10 or 44-20 detectors are strictly used to identify areas of 
elevated gamma counts in comparison to background. Locations identified during GWS that 
exceed the detector ratemeter/scaler-specific IL require further investigation. Initial investigation 
will consist of reacquiring the elevated location and conducting a 1 minute static count. Also the 
RCT will rescan the nearby area to assess if the elevated reading is the result of a point source or 
distributed radioactive material. 

If the static count is less than the detector and ratemeter/scaler-specific static IL and there is no 
evidence of a point source or distributed source, further investigation is not required.  

The GWS count rate data is analyzed as follows.  

• Plot the count rate data on a map of the survey area using colored data points that 
represent the count rate difference from the mean in units of standard deviation 
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• Calculate the descriptive statistics (minimum, median, mean, standard deviation, 
maximum, skewness, and kurtosis) of the count rate distribution 

• Compare the descriptive statistics of Building 233 GWS count rate data to the 
descriptive statistics of the reference background area 

• Identify locations where the count rate exceeds the IL  

• Define survey locations where the count rate increases by four standard deviations 
above neighboring survey locations indicating areas of potential radiological impact 

• Prepare histograms, box plots, and normal probability plots of the GWS count rate 
data and identify count rates that are outliers in comparison to a normal distribution 

If 226Ra commodities are detected, the Navy and BCT will be notified as soon as practical. The 
presence of commodities is outside the conceptual site model (CSM). Commodities will be 
recovered, properly packaged and transported to the existing Radioactive Materials Storage Area 
at Building 570. Following safe storage of the accessible commodities, work authorized by this 
Work Plan will stop until the Navy and BCT concur with the new CSM and revised Work Plan. 
If no commodities are detected, potential 226Ra contamination is identified through gamma static 
surveys and soil sampling.  

5.4.3 Remedial Action Support Surveys 
After concrete sidewalks, asphalt, and piping are removed from an area, the underlying soil will 
receive a GWS to identify areas that are radiologically impacted. If soil samples confirm the 
presence of 226Ra contamination, the contaminated soil will be excavated by Shaw using heavy 
equipment. The soil will be excavated at no more than 1-foot lifts below the existing grade. The 
soil may require grading to facilitate the GWS.  No soil excavated from Building 233 will be 
used as backfill material. 

If the 226Ra concentration is greater than or equal to 1 pCi/g above background in any soil sample 
collected from the Class 2 survey unit, the survey unit will be remediated and reclassified as 
Class 1 and resurveyed at 100 percent coverage.  

Contaminated soil will be loaded into roll-off bins placed in Staging Area 1 for disposal as 
LLRW. Following any soil removal a remedial action support survey is conducted over the 
removal area footprint and sidewalls. Remedial action support surveys, GWS and status survey 
measurements are conducted to assess when an area is ready for the FSS and provide updates to 
site-specific parameters to use for planning the FSS. The GWS and static survey measurements 
performed in support of soil remediation are conducted in the same manner as performed for 
characterization. Specifically, when GWS count rates and static survey measurements exceed the 
instrument-specific IL, soil samples are collected within the remediated area and along the 
boundary to assess if remediation efforts meet the release criterion. The remediated area soil will 
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be sampled using the sampling methods described in Section 6.3 and Appendix C, “Addendum 
Number 1 to Final Sampling and Analysis Plan (Document Control Number SHAW-6011-0010-
0108.A1/F, Date: January 2012).”  

A summary containing the analysis of the soil GWS count rate data, static survey measurements, 
GWS and static survey maps, and gamma spectroscopy of soil samples will be submitted to the 
Navy, RASO, and BCT/CDPH. The FSS planning and implementation will not proceed until 
there is concurrence that waste characterization and all necessary remediation efforts are 
completed. 

Following removal of all surface debris to an approved LLRW site or designated Class I or II 
landfill and completion of the FSS, a GWS of the staging areas located within the posted 
Restricted Area will be performed to confirm that there has been no cross-contamination of the 
area.  Results from the post-work survey will be compared with the baseline GWS and any 
suspect results will be investigated per the survey process identified in Sections 5.2 and 5.4.    
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6.0 Final Status Survey 

The FSS process begins with the assumption that all 226Ra-contaminated soil has been removed 
during the characterization, excavation, and remediation process. The 226Ra concentration in the 
soil should be uniformly distributed at a low concentration in comparison to the release criterion 
(1 pCi/g above the mean reference background activity). Sampling in support of characterization 
and remediation is designed to be of suitable quality to support FSS and may be usable to 
support FSS objectives. Data from other surveys conducted during the course of site 
investigations at Building 233; such as characterization and remedial action support surveys of 
soil can provide valuable information for planning an FSS. The GWS and static measurement 
survey count rate data can be used to support the FSS plan if the data is of the proper level of 
quality. The following are the primary objectives of an FSS: 

• Verify classification 

• Demonstrate that the residual 226Ra concentration is less than 1 pCi/g above the 226Ra 
concentration in the reference (background) area 

• Document the “as left” condition of the survey unit 

The technical approach for the FSS units consists of, but is not limited to, the following 
activities: 

• Conduct GWS of the excavation footprint and sidewalls of each survey unit to 
determine the presence of 226Ra commodities and small areas of elevated 226Ra 
concentration in soil 

• Collect biased soil samples, as needed 

• Collect surface soil samples from locations on a random start triangular systematic 
grid 

• Collect required QC samples 

• Submit soil samples to an off-site radioanalytical laboratory for gamma spectroscopy 
analysis 

The number and location of soil samples collected during the FSS will be calculated in 
accordance with the guidance in Sections 5.5.2.2 and 5.5.2.5 of the MARSSIM (NRC et 
al., 2000). Details on the method used to calculate the number and location of FSS soil samples 
is presented in Section 6.3 of this Work Plan.  

Split samples may be collected from FSS locations if requested by the CDPH Environmental 
Management Branch. The split samples will be transferred to the CDPH staff for their use. Split 
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samples will be collected by homogenizing collected soil and equally splitting it into two sample 
containers. The CDPH office will be notified of the sampling date to either pick up the soil 
samples or to participate in the collection of the samples. 

6.1 Survey Area Classification 
Based on available information from previous GWS and exposure rate scoping surveys 
conducted around Building 233, each impacted area (areas that have reasonable potential for 
containing contaminated material) is classified as either Class 1 or Class 2 areas. 
Characterization and remediation surveys may result in modifications of the survey unit 
classification. The Navy, RASO, and BCT/CDPH will be notified if a survey unit classification 
or the extent of the survey unit is modified. 

The design and implementation of surveys and sampling plans are based on the MARSSIM 
recommended classification of the survey unit (NRC et al., 2000). Classification is a critical step 
in survey and sampling plan design because it determines the level of effort based on the 
potential for contamination. Survey unit classification considers both the level of residual 
activity relative to the IL and the distribution of the residual radioactivity. The residual 
radioactivity may be uniformly distributed or present as small areas of elevated activity. 

There are two key decisions made when classifying survey units: one is the average 226Ra 
concentration in the survey unit soil likely to exceed 1 pCi/g above the mean 226Ra concentration 
in the reference background area, and two is the residual radioactivity present in small areas of 
elevated activity or is the residual radioactivity distributed relatively homogeneously across the 
survey unit. Each of these decisions is considered separately when designing the survey and then 
combined into an integrated survey design.  

6.1.1 Class 1 Areas  
Class 1 soil areas have, or had prior to remediation, a potential for radioactive contamination 
(based on site operating history) or known contamination (based on previous radiation surveys) 
exceeding 1 pCi/g above the mean 226Ra concentration in the reference background area. 
Examples of Class 1 areas include the following:  

• Site areas previously subjected to remedial actions 

• Locations where leaks or spills are known to have occurred 

Class 1 survey units, prior to remediation, are impacted areas with concentrations of residual 
226Ra activity that have the potential to exceed the release criterion. Impacted is defined in the 
MARSSIM as areas with a possibility of containing residual radioactivity in excess of natural 
background or fallout levels (NRC et al., 2000). At the Building 233 site the information 
obtained from previous surveys and samples are used to classify the survey units. If any of the 
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following criteria are met during the characterization surveys or remedial action support surveys, 
then the sampling the area will be defined as a MARSSIM Class 1 survey unit: 

• 226Ra commodities are detected in the survey unit  

• GWS count rates or gamma static survey counts exceeding the detector-specific IL for 
soil; indicating potential 226Ra concentrations in the soil is greater than release 
criterion 

• 226Ra concentration in a survey unit soil sample exceeding the release criterion 

6.1.2 Class 2 Areas  
Class 2 areas have, or had, prior to remediation, a potential for 226Ra contamination or known 
contamination, but are not expected to exceed the release criterion of 1 pCi/g above the mean 
226Ra concentration in the reference background area. Examples of areas that might be classified 
as Class 2 for the FSS include the following: 

• Locations where spilled 226Ra powder was transported outside Building 233 

• Potentially contaminated transport routes 

• Buffer zones on the perimeter of Class 1 areas 

A survey unit is classified as a MARSSIM Class 2 survey unit when it does not meet the criteria 
for a Class 1 survey unit but does meet any of the preceding criteria during the characterization 
surveys or remedial action support surveys and sampling (NRC et al., 2000). 

6.2 Survey Unit Classification and Size  
A survey unit is a physical area consisting of land areas of specified size and shape for which a 
separate decision will be made as to whether or not that area can be unconditionally released. 
This decision is made based on the gamma spectroscopy of soil samples collected from the 
survey unit during characterization.  

Since no characterization data were previously collected for the soil at the Building 233 site, the 
design of this Work Plan divides the site into three survey units (see Figure 6). Proposed survey 
unit 1 is a Class 1 survey unit consisting of the north end of the building footprint plus 21 feet 
laterally from the building footprint. Proposed survey unit 2 is also a Class 1 survey unit 
consisting of the south end of the building footprint plus 21 feet laterally from the building 
footprint. Proposed survey unit 3 is a Class 2 survey unit buffer zone surrounding the Class 1 
survey unit.  

The Class 1 survey units were designed to fully encompass the potentially contaminated soil 
areas at each entrance to the former building that were identified in the drain scoping survey 
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(TtEMI, 2008). The scoping survey report does not include any data for the exterior or footprint 
of Building 233. The 2008 scoping survey report includes figures that show the locations of the 
elevated GWS count rates outside the northeast and south entrance to Building 233. If residual 
radioactivity is identified beyond a Class 1 survey unit boundary at concentrations exceeding the 
release criterion, the Navy, RASO, and BCT/CDPH will be notified. When BRAC, RASO, and 
BCT/CDPH approval is received, the survey area will be expanded and appropriately surveyed 
and sampled as a Class 1 survey unit following remediation. A new Class 2 survey unit will be 
designated surrounding the expanded Class 1 survey unit. 

6.3 Soil Sampling and Analysis 
This section describes container requirements, sample collection, decontamination, management 
procedures, and the methodology for calculating the required number of soil samples to be 
collected from a survey unit. Detailed requirements are provided in Appendix C. 

6.3.1 Number and Location of Soil Samples 
The minimum number and the location of soil samples collected for the Building 233 site FSS 
units are calculated based on the guidance in Section 5.5.2.2 of the MARSSIM (NRC 
et al., 2000) and Sections 6.3.1.4 and 6.3.1.5, respectively of this Work Plan. The number of 
samples is a function of the following parameters: 

• Release criterion for 226Ra in soil. 

• Lower boundary of the gray region (LBGR) is equal to one-half the release criterion 

• Relative shift in the 226Ra concentration. 

• Probability (Pr) that the 226Ra concentration in a soil sample collected from a random 
location in the excavation footprint or sidewalls exceeds the 226Ra concentration in a 
random soil sample collected from the reference background area by less than the 
release criterion when the median concentration of 226Ra in the excavation footprint or 
sidewalls is equal to the LBGR above background. 

• Decision error percentiles for making a false positive or false negative decision that 
the mean 226Ra concentration exceeds the release criterion.  

• The excavation footprint and sidewalls are Class 1 survey units receiving 100 percent 
GWS and do not exceed 1,000 square meters (m2).  

6.3.1.1 Upper and Lower Boundary of the Gray Region 
The MARSSIM defines a gray region where the consequences of decision errors on whether the 
226Ra concentration is less than or exceeds the remediation objective are relatively minor (NRC 
et al., 2000). The upper bound of the gray region at Building 233 is the release criterion; 1 pCi/g 
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of 226Ra above the mean reference background soil concentration. The LBGR is a site-specific 
variable initially selected to be equal to one-half the release criterion. 

The gray region, also referred to in the MARSSIM as the shift (∆), has a value defined as the 
upper bound of the gray region minus the LBGR (NRC et al., 2000). The upper bound of the 
gray region is the release criterion. The 226Ra release criterion is defined as 1 pCi/g plus 
background. As an example, assuming a 226Ra background of 0.7 pCi/g, the 226Ra release 
criterion is defined as 1 pCi/g plus background or 1.7 pCi/g. The relative shift (∆/σ) is an 
expression of the resolution of the 226Ra concentration in soil samples expressed in units of 
measurement uncertainty. The value of the ∆/σ is defined as the gray region divided by the 
standard deviation of the 226Ra concentration in the excavated area soil. The standard deviation of 
the 226Ra concentration in survey unit soil subsequent to remediation is assumed to be the same 
as that in the soil samples collected from the reference background area. 

∆/σ = (1.7 pCi/g – 0.85 pCi/g)/0.157 pCi/g  

∆/σ = 5.4 pCi/g 

The ∆/σ exceeds 3.0 so in accordance with the guidance in the MARSSIM (NRC et al., 2000) the 
LBGR is increased until the value for the relative shift is less than or equal to  3.0 in accordance 
with flow diagram in Figure 5.2 of MARSSIM on identifying the number of data points for 
statistical tests. 

6.3.1.2 Probability 
The MARSSIM defines the Pr as the probability that a random soil sample collected from the 
Building 233 site has a 226Ra concentration exceeding the 226Ra concentration from a soil sample 
collected from the reference background area by less than 1 pCi/g above the mean 226Ra 
concentration in the reference background area when the median 226Ra concentration is equal to 
the LBGR above background (NRC et al., 2000). The value for Pr is obtained from Table 5.1 of 
the MARSSIM as a function of the estimated relative shift, ∆/σ, of the 226Ra concentration. For a 
relative shift value of 3.0, Pr is equal to 0.983039. 

The error percentile for making a false positive or false negative decision is chosen to be 0.05 or 
5 percent. The MARSSIM Table 5.2 lists Z1-α and Z1-β values of 1.645 for a decision error of 
5 percent (NRC et al., 2000).  

6.3.1.3 Acceptable Decision Errors 
The decision to accept or reject the null hypothesis that the 226Ra concentration in soil exceeds 
1 pCi/g above background is based on the gamma spectroscopy of soil samples. Therefore, the 
acceptable decision errors selected are very low. The acceptable decision error percentile 
selected for making a false positive decision is 0.01 or a false negative decision is 0.05. The 
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MARSSIM Table 5.2 (NRC et al., 2000) lists Z1-α and Z1-β values of 2.326 and 1.645, 
respectively, for a false positive decision error rate of 0.01 and a false negative error rate of 0.05 
(95 percentile). 

6.3.1.4 Calculating the Number of Samples 
Equation 1, the same as Equation 5-1 of the MARSSIM (NRC et al., 2000), is used to calculate 
N, the required number of soil samples to be collected from the survey unit and the reference 
background area. 

N = (Z1-α + Z1-β)2/3(Pr – 0.5)2 = (2.326 + 1.645)2/3(0.983039 – 0.5)2= 22.52 Equation 1 

The MARSSIM (NRC et al., 2000) recommends that the calculated number of samples, N, be 
increased by 20 percent and be rounded up to the nearest whole number over the value calculated 
using Equation 1 resulting in 27 soil samples. This method allows for the uncertainty in the 
estimated standard deviation in the 226Ra concentration in the excavation surface soil and Pr, and 
allows for possible lost or unusable sample data. 

Equation 2 is used to calculate, N, which the MARSSIM (NRC et al., 2000) defines as the total 
number of samples to be collected from the reference background area and survey unit pair. As 
stated in Section 5.5.2.2 of the MARSSIM, if more than one survey unit is associated with a 
particular reference background area, then N/2 measurements should be performed in each 
survey unit and N/2 measurements should be performed in the reference background area. 
Therefore, the number of samples to be collected from the excavation footprint and sidewall is 
14 and the number of soil samples to be collected from each reference background area is 13.  

22.52 × 1.20/2 = 13.51 ≈ 14 Equation 2 

6.3.1.5 Calculating the Sample Locations 
The sample locations are positioned throughout the survey area by first randomly selecting a start 
point and establishing a systematic triangle grid pattern. The triangular grid is selected because it 
is generally more efficient for locating small areas of elevated activity. The technical and 
mathematical basis supporting the higher efficiency for a triangular grid is presented in 
Appendix D of the MARSSIM (NRC et al., 2000). The spacing, L, of the systematic triangular 
grid pattern will be calculated using Equation 5-5 in MARSSIM and as shown in Equation 3. 

L = 
.   

  Equation 3 

Where: 
A = area in m2 of the survey unit  
n = number of surface soil samples to be collected from the survey unit 
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The base of the systematic grid, coordinate (0,0), is defined as the southwest corner of each 
survey unit. The sample locations are defined as the number of meters east and north of the (0,0) 
location. A random coordinate location is calculated as a survey pattern starting location. This 
random coordinate is determined using the random number function in Microsoft® Excel®. 
Beginning at the random starting coordinate, a row of sample locations are identified, parallel to 
the east-west axis, at intervals equal to L. This row of sample location points is extended east 
towest to the boundary of the excavation. The coordinates for a second row of points is 
calculated, at a distance of 0.866 times L. Sampling points along the second row are midway, 
with respect to the east-west axis, between the points on the first row. This process is repeated to 
identify the triangular grid sample pattern throughout the excavation.  

Grid coordinates are laid out using the Trimble Pathfinder® Pro XRS GPS receiver or equivalent 
or engineering tape may be used. The precision of the grid coordinates should be no greater than 
0.1 meter.  

The Building 233 footprint and investigation area will have an approximate area of 1,769 m2. 
The footprint and investigation area is divided into two nearly equal units (see Figure 6). Survey 
Unit 1 is the northern portion and has an approximate area of 877 m2 while Survey Unit 2, the 
southern portion, has an approximate area of 912 m2. Fourteen soil samples will be collected 
from Survey Unit 1 and 14 soil samples will be collected from Survey Unit 2. If the survey unit 
areas change in size, then the calculations will be recalculated to determine L. 

The length of L for Survey Unit 1 is calculated using Equation 3: 

L = 
.   

  =  
.   

  = 8.5 meters 

0.866 L = 7.4 meters 

The length of L for Survey Unit 2 is calculated using Equation 3: 

L = 
.   

  =  
.   

  = 8.7 meters 

0.866 L = 7.5 meters 

Survey Unit 3 is a MARSSIM Class 2 (NRC et al., 2000) survey unit that serves as a buffer zone 
around Survey Units 1 and 2. Survey Unit 3 has an area of approximately 385 m2. Fourteen soil 
samples will be collected from Survey Unit 3. If the survey unit areas change in size, then the 
calculations will be recalculated to determine L. 
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For the Building 233 site survey units any drain line excavation areas will be included in the 
sampling grid. If drain line excavation areas result in trenches with vertical sides, the trench will 
be a managed as a separate Class 1 survey unit. If it is not practical or safe to collect a surface 
soil sample at the defined sampling location then the nearest point where a surface soil sample 
can be collected shall be used and the coordinates of the new sampling location shall be 
documented. 

6.3.2 Soil Sampling Procedure 
Soil sampling is conducted in compliance with TIWI-05, Sampling of Potentially Contaminated 
Soil (Shaw, 2011f) and Appendix C. Sample numbering and labeling is described in Section 14.3 
and Section 14.4 of Appendix C, respectively.  

Final status survey soil samples will be collected following BRAC, RASO, and BCT/CDPH 
review and approval of the data to support the conclusion that the residual 226Ra concentration is 
less than 1 pCi/g above mean reference background area value. 

Samples for off-site radiological analysis will be collected using the general sampling technique 
described as follows: 

1. Obtain a new (unused) disposable sampling scoop (or other nondisposable 
decontaminated sampling equipment) 

2. Put on a new (unused) pair of sampling gloves and other appropriate personal 
protective equipment 

3. Establish the systematic triangle grid pattern throughout the survey unit using a 
randomly selected starting point 

4. Collect the soil samples for radiological analysis into the appropriate sample 
containers using a disposable sampling scoop 

5. Submit all soil samples for gamma spectroscopy analysis 

6. Label, package, and prepare the samples for shipment to the laboratory 

7. Dose rate measurements are conducted on each soil sample collected 

8. Sample containers will be secondarily contained and surveyed for release  from the 
radiological areas in accordance with the TIW1 01. The exterior of the package will be 
surveyed as required to ensure compliance with U.S. Department of Transportation 
requirements in 49 Code of Federal Regulations prior to shipment to the off-site 
laboratory 

9. A chain-of-custody record will accompany the samples for tracking purposes 

If a surface soil sample is unable to be collected at a defined sampling location, then an alternate 
sample location shall be used. If an alternate sample location is not already identified for the 
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affected survey unit the PRSO shall designate a location as close to the original location as 
practical. 

Following collection, the samples will be shipped to Test America, located in Earth City, 
Missouri, for 226Ra analysis by gamma spectroscopy using an analytical method based on the 
Environmental Measurements Laboratory Procedures Manual, Procedure GA-01-R MOD 901.1 
(U.S. Department of Homeland Security, 1997). Test America is a U.S. Department of Defense 
Environmental Laboratory Accreditation Program certified off-site laboratory.  

This GA-01-R MOD procedure (U.S. Department of Homeland Security, 1997) requires that the 
soil samples are stored in gas tight containers for a minimum of 21 days prior to analysis. After 
21 days bismuth-214 has reached secular equilibrium with 226Ra. The activity of bismuth-214 is 
used by the laboratory to calculate the 226Ra concentration in the soil sample. The off-site 
laboratory may be requested to provide preliminary gamma spectroscopy data for soil samples 
collected from locations where the static survey count rate just exceeded the detector-specific IL. 

The requirement for the laboratory 226Ra gamma spectroscopy MDC is defined as 0.3 pCi/g. 
Review of the soil sample gamma spectroscopy results demonstrate that the maximum sample 
specific 226Ra MDC for TI soil samples is 0.2 pCi/g. An MDC of 0.3 pCi/g is achievable, is low 
in comparison to the mean 226Ra concentration in reference background soil, and the precision 
error associated with the gamma spectroscopy results is 10 percent or less.  

If the analytical results indicate 226Ra concentration is present in excess of release criterion, 
remediation of the elevated locations and confirmation sampling will be performed. If a gamma-
emitting radionuclide other than 226Ra is detected exceeding typical concentrations in soil 
samples collected from the TI reference background area, the Shaw PRSO, license RSO, PM, the 
Navy RPM, and RASO will be notified. The BCT will be informed of the analytical results for 
the final status soil samples and backfill soil prior to backfilling.  

Note: Backfilling of the excavated areas will not begin until approval is received from BRAC, 
RASO, and BCT/CDPH.  

In addition to the sample handling protocols specified in Appendix C, soil samples with a dose 
rate exceeding 20 microR/h will be labeled, controlled, handled, stored, shipped, and disposed of 
as radioactive material. 
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7.0 Quality Assurance and Quality Control  

Shaw prepared a QC Plan, which is contained in Appendix A of the Building 233 Work Plan 
(Shaw, 2010a). The QC Plan supports construction and excavation field activities and provides 
an approach for environmental compliance and monitoring activities at TI. The QC requirements 
pertinent to sample collection and analysis for this Work Plan are addressed in Appendix C. 

The MARSSIM (NRC et al., 2000) recommends using the seven-step DQO process in the design 
of radiological surveys. This process tailors the survey to the particular conditions around each 
survey and sampling situation. Appendix A summarizes DQO elements applicable to the surveys 
to be performed under this Work Plan. 

The primary objective of the FSS and sampling described in this Work Plan is to collect accurate 
and defensible data to support the decision to determine if the Building 233 survey units meet the 
release criteria for unrestricted use. Data collected during the FSS and sampling corrective action 
investigation will be evaluated against Data Quality Indicators (DQI) specific performance 
criteria to verify that the DQOs established during the DQO process have been satisfied. 

A complete discussion of the DQIs, including the data sets, will be provided in the FSS plan that 
will be developed after the completion of the FSS and sampling. 

The MARSSIM also requires conditions that adversely affect data quality 
(i.e., nonconformance), both in the field and the laboratory be documented (NRC et al., 2000). 
Corrective actions required to mitigate adverse field conditions are tracked to verify successful 
implementation. All DQI performance criteria deficiencies will be evaluated for data usability 
and impacts to the DQO decisions. These evaluations will be discussed and documented in the 
data assessment section of the FSS plan. 

The data review may include a graphic presentation of the data showing data symmetry using a 
histogram or a posting plot (NRC et al., 2000). In addition, a direct visual comparison can be 
made between the concentrations of the contaminant of concern in the reference background area 
and the concentration in the survey unit.  

7.1 Compliance and Quality Control 
Compliance demonstration is simply a decision as to whether or not a survey unit may be 
unconditionally released. This decision is based on the results of one or more surveys. Positive 
actions must be taken to manage the uncertainty in the survey results so that sound, defensible 
decisions may be made. These actions include proper survey planning to control known causes of 
uncertainty, proper application of QC procedures during implementation of the survey plan to detect 
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and control significant sources of error, and careful analysis of uncertainty before the data are used 
to support decision making. These actions describe the flow of data throughout each phase of a 
survey, referred to as the Data Life Cycle. 

The following are the four phases of the Data Life Cycle: 

1. Planning Phase: The survey design is developed and documented using the DQO 
process, which is presented in detail in Appendix A. 

2. Implementation Phase: The survey design is carried out resulting in the generation of 
raw data. Additionally, quality assurance and QC measurements will generate data and 
other important information that will be used during the Assessment Phase. 

3. Assessment Phase: The data generated during the Implementation Phase are first verified 
to ensure that this Work Plan was actually followed and that the measurement systems 
were performed in accordance with the criteria specified in this Work Plan. Then the data 
are validated to ensure that the results of data collection activities support the objectives 
of the survey or permit a determination that these objectives should be modified. 

4. Decision-making Phase: A decision is made, in coordination with the responsible 
regulatory agency, based on the conclusions drawn from the assessment process. The 
ultimate objective is to make technically defensible decisions with a specified level of 
confidence. 

7.2 Error Control 
Actions to minimize errors will be instituted during the data collection phase of the surveys. 
Qualified radiation survey personnel will perform the surveys and record the data. Automated 
recording of survey data will be used where possible to minimize errors. The evaluation of 
survey results provides a verification check for errors, which, if detected, will be corrected.  

A knowledgeable individual (PRSO or CHP) not involved in the direct data collection process 
will review the survey reports and analytical results on a periodic basis to provide an ongoing 
independent review for technical accuracy and to identify any unexpected trends.  

7.3 Decision Making 
The results of the gamma spectroscopy of FSS soil samples will be used to evaluate whether to 
accept or reject the null hypothesis. Using the MARSSIM Scenario A methodology (NRC et 
al., 2000), the null hypothesis is stated as “at least one soil sample has 226Ra concentration 
exceeding 1 pCi/g above the mean 226Ra concentration in the reference background area.” Thus, 
in order to pass the survey unit (i.e., release the area), the null hypothesis must be rejected. The 
objective of the FSS is to demonstrate that the null hypothesis can be rejected. In demonstrating 
that the objective is met, the null hypothesis is rejected; the alternative hypothesis (no soil 
sample has a 226Ra concentration exceeding 1 pCi/g above the mean 226Ra concentration in the 
reference background area) is then accepted. 
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To validate the use of a test, an evaluation will be made to determine that the data are consistent 
with the underlying assumptions made for the statistical procedure. Assumptions that can be 
made in the survey design are as follows: 

• Sample sizes determined for the tests are sufficient to achieve the DQO set for the 
Type I and Type II error. 

• Data from the reference area or survey unit consist of independent samples from each 
distribution. 

• Reference area and survey unit data distribution are similar, except for a possible shift 
in the median. 

• Data distribution is either normally or log normally distributed. 

Certain departures from these assumptions may be acceptable when given the actual data and 
other information about the study.  

7.4 Assessment of Final Status Survey Results  
When determining compliance with the FSS goals, all survey data will be examined. Compliance 
reviews will address the following:  

• Did the GWS and static survey count rates exceed the IL? 

• Did the number and location of soil samples meet the requirements of this Work Plan 
and the DQOs? 

• Did sample results identify the maximum 226Ra concentration in a soil sample? 

• Is the maximum 226Ra concentration in soil less than the release criterion? 

Following assessment that the FSS goal has been met, the FSS plan will be prepared and 
provided to BRAC, RASO, and BCT/CDPH for review and approval.  
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8.0 Site Release Criterion Calculated Maximum Dose 

The release criterion at Building 233 is based on the background concentration of naturally 
occurring 226Ra in soil. The remediation process will result in a very low concentration of 226Ra, 
not to exceed 1 pCi/g above the mean 226Ra background in soil samples collected from the 
appropriate reference background area (Appendix D, “Determination of Site Background”). 
Using this release criterion, the maximum dose has been calculated. 

8.1 Future Land-Use Scenario 
The hypothetical future land-use scenario discussed in this section and throughout the Work Plan 
is a residential farmer. This land-use is not necessarily a planned future land use, but is used as a 
standard conservative default that is considered protective of all likely future land uses. There is 
no regulatory basis for the definition of “resident farmer.” The term “resident farmer” in this 
Work Plan is conservatively assumed to include the raising of livestock, grains, fruits, and 
vegetables for food even though these activities will not be part of the planned future land use for 
Building 233. The food production and ingestion rates are those published by the 
U.S. Environmental Protection Agency (EPA) in Soil Screening Guidance for Radionuclides: 
Technical Background Document (2000a). For parameters not addressed in this EPA report 
RESRAD default values were assumed.  

RESRAD version 6.5 was used to calculate the dose to future residents (Yu et al., 2001). The 
exposure pathways include the following: 

• External exposure assuming the dose receptor is on site 24 hours per day 365 days per 
year 

• Inhalation of airborne 226Ra contaminated particulates inadvertent soil ingestion, and 
ingestion of produce and meat raised on the land 

Due to its salinity, groundwater is assumed not to be used for irrigation, watering livestock, 
drinking water, cooking, or bathing. However, the RESRAD calculations assumed that fruits, 
nonleafy and leafy vegetables, grain, poultry, and feed for livestock are raised on the 
Building 233 survey units. The RESRAD input parameter values, references, and rationale are 
listed in Table 2, “RESRAD Input Parameter Values and References for Resident Farmer Land 
Use.” RESRAD input values are derived from Building 233 site-specific data and TI 
meteorology while land use and lifestyle parameter values are from the Soil Screening Guidance 
for Radionuclides: Technical Background Document (EPA, 2000a) and An Examination of EPA 
Risk Assessment Principles and Practices (EPA, 2004). The hydrology parameters are the 
RESRAD default values. The parameter values obtained from the EPA references are more 
conservative then the RESRAD default and thereby increase the RESRAD calculated dose in 

Deleted: Building 40



      Shaw Environmental, Inc. 

CTP:Y:\122412 TI (CTO 0010)\Bldg 233 FWV\Text_fr.docx 8-2

comparison to using RESRAD default values. A summary of the RESRAD calculated doses for 
the resident farmer are as follows: 

• Maximum calculated total effective dose equivalent (TEDE) rate is 6.7 (millirem per 
year [mrem/yr])/(pCi/g) from 226Ra plus decay products at the first year post closure.  

• Maximum calculated TEDE rate drops every subsequent year until it reaches 
0.32 (mrem/yr)/(pCi/g) from 226Ra plus decay products by 145 years post closure. This 
dose reduction is due to the very slow downward migration of 226Ra in the soil. 

• At year zero, 72.8 percent of the TEDE rate is from external exposure, 21.4 percent 
from plant ingestion, and 5.4 percent from soil ingestion. 

8.2 Calculated Maximum Dose 
The calculated maximum dose due to 1 pCi/g of 226Ra contamination uniformly distributed in the 
top 0.15 meter of surface soil is 6.7 mrem/yr to a resident farmer at the first year post closure. 
The carcinogenic risk of 6.7 mrem/yr is 3.8 x 10-6. This risk is calculated by multiplying the dose 
by the risk coefficient of 5.75 × 10-2 Gy-1 for the total age-averaged cancer mortality risk 
coefficient from low-dose, low-LET uniform irradiation of the body, and the unit conversion 
factor of 10-5 mrem Gy-1 (EPA, 1998). A risk of 3.8 x 10-6 is within the range of 10-4 to 10-6 level 
of carcinogenic risk based on the reasonable maximum exposure for an individual (EPA, 1997). 

The dose was calculated using the RESRAD code (Yu et al., 2001). RESRAD input includes the 
following: 

• TI-specific meteorology 

• EPA recommended values for lifestyle (EPA, 2000b and 2004) 

• EPA default value of 0.15 meter for thickness of contamination level, which is 
supported by studies of migration of fallout radionuclides (EPA, 2000b) 

• RESRAD default inhalation rate 

• EPA recommended produce and inadvertent soil ingestion (EPA, 2000b and 2004) 

• Contamination distributed uniformly in a 2-meter thick contamination layer over 
1,000 m2 with no clean cover 

• RESRAD default values for input parameters not addressed by the EPA or in the 
MARSSIM (EPA, 2000b, 2004 and NRC et al., 2000) 

The CSM describes the assumptions that are the basis for identifying appropriate sampling 
strategy and data collection methods (Figure 7, “Building 233 Site Conceptual Site Model”). The 
CSM developed for the survey units at the Building 233 site uses assumptions formulated from 
the physical setting, historical background information, potential contaminant sources/release 
information, and data from characterization surveys and sampling efforts. The CSM assumes that 
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the only radiological contaminant of concern is 226Ra. Contamination is associated with the 1950 
spill that took place in the building. Radioactive contamination may have been spread outside the 
building by personnel leaving the building prior to knowing they were contaminated 
(TtEMI, 2008).  

Studies of vertical migration of fallout in soil demonstrate that greater than 99 percent of the 
activity is in the top 0.09 meter of the soil (Beck et al., 1972; Helfer and Miller, 1988; and Miller 
et al., 1994). The assumed contamination thickness is 0.0 meter to 0.15 meter below the ground 
surface recommended in Soil Screening Guidance for Radionuclides: User’s Guide 
(EPA, 2000b). Downward vertical migration of the contamination may have been limited due to 
asphalt and concrete ground cover but some infiltration from precipitation may have occurred. 
Precipitation and related surface flows may have resulted in lateral migration. Contamination 
may be present in the Building 233 building foundation, asphalt, soil, and concrete in the vicinity 
of the building, drains, underground piping associated with the building, and the shallow 
subsurface soil (less than or equal to 0.15 meter below the ground surface). The 226Ra is 
anticipated to be distributed in the shallow surface soil within 0.15 meter of the ground surface. 
Migration to the groundwater is assumed to be highly unlikely, groundwater is more than 
1.2 meters below the ground surface. In the event contamination is detected on other surfaces or 
at greater depths in the soil, the CSM will be revised to reflect the new information. 

Potential exposure mechanisms for current and future human receptors include external exposure 
to gamma radiation associated with the 226Ra and its decay progeny, inhalation of contaminated 
particulates, and inadvertent ingestion of contaminated soils. Receptors under a future resident 
farmer land use scenario may also be exposed via ingestion of contaminated produce. There are 
groundwater wells at TI but no water supply wells. Ingestion of groundwater is not a reasonable 
exposure pathway for current and future residents since the groundwater is saline and cannot be 
used successfully to irrigate most crops, water livestock, used as drinking water, or for washing. 
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Table 1  
List of Contacts 

Agency Contact Project Title 
Naval Facilities Engineering Command, 
Southwest Division (NAVFAC SWDIV)  
Attn: Code 06CH.RP 
1455 Frazee Road, Suite 900 
San Diego, California 92101-4310 

Mr. Anthony Konzen 
619.532.0924 
anthony.konzen.ctr@navy.mil 

Remedial Project Manager 

Naval Sea Systems Command Detachment 
Radiological Affairs Support Office 
Building 1971 
NWS P.O. Box Drawer 260 
Yorktown, Virginia 23691-0260 

Mr. Zach Edwards 
757.887.7762 
zachary.edwards@navy.mil 

Environmental Project Manager 

NAVFAC SWDIV 
1220 Pacific Highway 
San Diego, California 92132-5190 

Mr. Joseph Michalowski 
619.532.4125 
joseph.michalowski@navy.mil 

Quality Assurance Officer 

NAVFAC SWDIV 
2450 Saratoga Street, Building 110, Suite 200  
Alameda Point, Alameda, California 94501-7545 

Mr. Izzat Amadea 
510.749.5945 
izzat.amadea@navy.mil 

Resident Officer in Charge of 
Construction 

NAVFAC SWDIV 
410 Avenue of the Palms, Bldg 1, Room 161 
Treasure Island 
San Francisco, California 94130-1807 

Mr. Mike Mentink 
415.743.4729 
415.559.9851 (cell) 
mike.mentink@navy.mil 

BRAC Caretaker Support Office 

Shaw Environmental, Inc. 
Richland, Washington 

Mr. John Baur 
 

Project Manager 

Shaw Environmental, Inc. 
4005 Port Chicago Highway 
Concord, California 94520 

Mr. Steve Massey 
619.446.4522 
steve.massey@shawgrp.com 

Program Quality Control Manager 

Shaw Environmental, Inc. 
950 Avenue M, Building 570 
Treasure Island 
San Francisco, California 94130 

Mr. Lee Laws 
415.398.6547 X224 
925.759.1787 (cell) 
lee.laws@shawgrp.com 

Project Quality Control Manager 

Shaw Environmental, Inc. 
4 Park Plaza, Suite 600 
Irvine, California 92614 

Mr. Fred Mlakar, CIH 
949.660.5413 
949.981.1450 (cell) 
fred.mlakar@shawgrp.com 

Program Health and Safety 
Manager 

Shaw Environmental, Inc. 
950 Avenue M, Building 570 
Treasure Island 
San Francisco, California 94130 

Mr. Lee Laws 
415.398.6547 X224 
925.759.1787 (cell) 
lee.laws@shawgrp.com 

Site Safety and Health Officer 

Shaw Environmental, Inc. 
Los Alamos, New Mexico 

Mr. Steven Adams 
702.521.4549 (cell) 
steven.adams@shawgrp.com 

Certified Health Physicist 
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Table 1 (continued)  
List of Contacts 

Agency Contact Project Title 
Shaw Environmental, Inc. 
950 Avenue M, Building 570 
Treasure Island 
San Francisco, California 94130 

Mr. Scott Newsom Project Radiation Safety Officer 

Note(s): 
BRAC denotes Base Realignment and Closure. 
CIH denotes Certified Industrial Hygienist. 
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 Perform a GWS of the asphalt pad. The GWS IL is asphalt specific and defined as the mean count rate plus three standard 
deviations of the mean count rate of a GWS of asphalt located at an appropriate reference background area. 

 If the GWS survey count rate of the asphalt pad is less than the IL, perform a direct alpha surface contamination scan of the 
asphalt using a Ludlum Model 2360, with a 43-68 detector.  

 If the direct alpha surface contamination count rate is less than the appropriate level listed in Table 1 of Regulatory Guide 
1.86 for 226Ra, remove the asphalt and stockpile it by the survey unit (AEC, 1974). 

 If the total alpha surface contamination count rate exceeds the appropriate level listed in Table 1 of Regulatory Guide 1.86 
for 226Ra, remove the asphalt in the immediate vicinity and control the asphalt as LLRW and place it into waste bins for 
disposal as LLRW by EMS (AEC, 1974).  

 If there are GWS locations where the count rate exceeds the GWS asphalt-specific IL perform a static survey at that 
location. 

 If the static survey count rate for the asphalt is less than the asphalt-specific static IL remove the asphalt and stockpile the 
asphalt by the survey unit. The asphalt-specific static survey IL is defined as the mean count rate plus three standard 
deviations of the mean count rate of a static survey conducted on asphalt located at an appropriate reference background 
area. 

 If the static survey count rate exceeds the static IL remove the asphalt in the immediate vicinity as LLRW and perform a 
GWS and static survey of the underlying soil and asphalt bounding the removal area.If the static survey count rate for the 
asphalt is less than the asphalt-specific static IL remove the asphalt and stockpile the asphalt by the survey unit. The 
asphalt-specific static survey IL is defined as the mean count rate plus three standard deviations of the mean count rate of a 
static survey conducted on asphalt located at an appropriate reference background area. 

  

 Following removal and staging of asphalt perform GWS of the underlying soil. 

 If there are scan survey locations where the count rate exceeds the soil-specific IL perform a static survey at that location. 

 Collect systematic soil samples, and where the static IL was exceeded collect biased soil samples for analysis by gamma 
spectroscopy. A sufficient number of biased soil samples will be collected to bound area of potential contamination. 
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 If gamma spectroscopy results demonstrate the soil 226Ra concentration is greater than 1 pCi/g plus background, the staged 
asphalt from the survey unit is LLRW. 

 If the gamma spectroscopy results of the soil samples demonstrate the soil 226Ra concentration is less than 1 pCi/g plus 
background, the staged asphalt from the survey unit is not LLRW, and may be released from radiological controls. 
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 If the static survey count rate for the asphalt is less than the asphalt-specific static IL remove the asphalt and stockpile the 
asphalt by the survey unit. The asphalt-specific static survey IL is defined as the mean count rate plus three standard 
deviations of the mean count rate of a static survey conducted on asphalt located at an appropriate reference background 
area. 

 

Page 5-3: [3] Deleted   Donahue, Christine   2/28/2012 7:52:00 AM 

 until approval from the requisite agency for disposition. Disposition may require additional characterization such as volumetric 
sampling and analysis. 

 Potentially contaminated asphalt and concrete will be staged and controlled as LLRW. Prior to constructing of the staging area 
the underlying ground surface will have a GWS completed to determine if there is any radiological contamination. This will 
ensure that no potentially contaminated soil is underlying the staging area. If the pre-stage baseline GWS of the ground surface 
identifies areas where the count rate exceeds the detector and ratemeter/scaler-specific IL for soil then a 1-minute static survey 
of the area will be performed. If the detector and ratemeter/scaler-specific static survey IL for soil is exceeded, the area will be 
flagged, soil samples will be collected for gamma analysis, and the area will be controlled as potentially impacted.  

Once the staging area is cleared as having no radiological contamination they will be constructed with 10-millimeter thick plastic 
sheeting. The perimeter of the staging area will be bermed with hay bales to prevent runoff during precipitation events. Once the 
plastic sheeting is in place and bermed, a 1-foot thick buffer of clean imported soil will be dispersed across the plastic of the staging 
area. The placed buffer soil layer will be compacted via a minimum of four passes with an excavator or similar tracked machine. This 
soil buffer layer will prevent damage to the plastic sheeting when the asphalt and/or concrete is added or removed. A baseline 
radiological survey of the completed staging area will be performed prior to the initial placement of potentially contaminated asphalt 
or concrete. 
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A post-staging GWS survey will be performed after the staging area is no longer needed. The survey and sampling process is the same 
as the pre-staging activities. 
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 These samples results will be used to support waste disposition of the pipe and its content.  

Due to poor geometry between the interior of the drain lines (typically 4-inches in diameter) and hand-held detectors; it may not be 
possible to quantify residual contamination levels within the drain piping. Therefore, it is anticipated that drain lines will be placed in 
bins for disposal as LLRW.  

•  
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• Shaw will excavate and remove the drain lines located beneath the building. Drain piping increases in depth from the 
building to a maximum of 4-feet below ground surface at the connection to the manhole. Drain piping will be removed in 
lengths that can safely be handled; typically 10 feet or shorter. Removal of subgrade drain lines beyond the Building 233 
footprint will continue to the connection with the manhole. The location of the last removed drain line section will be 
indicated in field records and the FSS plan. If radioactivity at or above the applicable Regulatory Guide 1.86 free release 
criteria is detected at the connection to or within the manhole, a joint evaluation with the Navy, RASO, and BCT will be 
conducted prior to additional investigations or removal.  
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 that are relatively shallow that can be managed as a single plane for sampling. Although not anticipated, if an excavation is of 
sufficient depth (greater than 2 to 3 feet deep) to result in vertical sidewalls, the  
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The appropriate reference background area for soil, asphalt, and concrete is the area adjacent to Building 40. Additional background 
areas may be used if they are suitable for the Building 233 site.  
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 Soil Remediation 
Potentially contaminated soil will be staged on a laydown pad and controlled as LLRW. Figure 6, “Proposed Site Layout Building 
233,” shows the location of the staging area. Prior to construction of the staging area the ground surface that will underlie the staging 
area will have a GWS completed to determine if there is any radiological contamination. Prior to constructing the two laydown pads, 
the ground surface that will underlie them will have a GWS completed to determine if there is any potential radiological 
contamination. This will ensure that no potentially radiologically contaminated soil underlying the pads will interfere with scanning of 
soil placed on the laydown pads.  

If the pre-stage baseline GWS of the ground surface identifies areas where the count rate exceeds the detector and 
ratemeter/scaler-specific IL for soil then a 1-minute static survey of the area will be performed. If the detector and ratemeter/scaler-
specific static survey IL for soil is exceeded, the area will be flagged, soil samples will be collected for gamma analysis, and the area 
will be controlled as potentially contaminated. As soon as practical, BRAC, RASO, and BCT/CDPH will be contacted for guidance on 
how to proceed with the investigation.  

Once the staging area is cleared as having no radiological contamination the area will be covered with 10-millimeter thick plastic 
sheeting. The perimeter of the staging area will be bermed with hay bales to prevent runoff during precipitation events. Once the 
plastic sheeting is in place and surrounded by the berm, a 1-foot thick buffer of clean imported soil will be laid across the plastic of the 
staging area. The placed buffer soil layer will be compacted via a minimum of four passes with an excavator or similar tracked 
machine. A baseline radiological survey of the completed staging area will be performed prior to the initial placement of potentially 
contaminated soil. A post-staging GWS survey will be performed after the staging area is no longer needed. Once the excavation of 
soil is complete for the Class 1 survey units the GWS, static measurement survey, and soil sample results will be evaluated by Shaw to 
ensure the survey data and sampling data are complete, of sufficient quality, and that the soil analysis results demonstrate that the 
226Ra concentration in soil is less than the release criterion. This data will be forwarded to BRAC, RASO, and BCT/CDPH for review. 
Shaw will initiate FSS soil sampling following BRAC, RASO, and BCT/CDPH approval. 
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Table 2  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 
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Parameter Units Radium-226 Defaults Reference/Rationale 

Dose Conversion Factors (mrem/p
Ci) 

 Eckerman et 
al., 1988 

RESRAD Default values from Eckerman et al., 
1988 

R02 Exposure Pathways 

Pathway 1- External 
Gamma 
Pathway 2- Inhalation 
Pathway 3- Plant 
Ingestion 
Pathway 4- Meat Ingestion 
Pathway 5- Milk Ingestion 
Pathway 6- Aquatic Foods 
Pathway 7- Drinking 
Water 
Pathway 8- Soil Ingestion 
Pathway 9- Radon 

 Active 
Active 
Active 
Active 
Active 
Active 
Not used 
 Active 
Not used 

 Based on a statement from Zach Edwards of 
RASO that Department of Public Health, Bureau 
of Radiological Health requires that dose 
assessments be performed for time periods of 
1,000 years and assume resident farmer 
subsistence life style. 
Groundwater is not potable due to salt water 
intrusion. Assumes future residents capture 
rainwater to irrigate crops and water livestock 

R011 Contaminated Zone 

Area of Contaminated 
Zone 

m2 912 1.000E+04 Maximum Area of Building 233 Class 1 Survey 
Unit 

Thickness of 
Contaminated Zone 

m 2 2.000E+00 RESRAD Default 

Length Parallel to Aquifer m 30.2 1.000E+02 Estimated Length for 912 m2 survey unit 
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Parameter Units Radium-226 Defaults Reference/Rationale 

Flow 

Radiation Dose Limit mrem/yr 15 2.5E+001 EPA Default 

Elapsed Time Since 
Placement of Material 

yr 0.0 0.0 RESRAD Default 

R012 Initial Principle Radionuclide 

226Ra and 210Pb pCi/g 1.0 NA Release criterion and therefore maximum residual 
226Ra concentration 

Cover Depth m 0.0 0.0 Assumed thickness of clean cover 

Density of Cover Material g/cm3 1.5 1.5 RESRAD Default 
  



      Shaw Environmental, Inc. 

Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Cover Depth Erosion Rate m/yr 1.000E-03 1.000E-03 RESRAD Default 

Density of Contaminated 
Zone 

g/cm3 1.5 1.5 No cover 

Contamination Zone 
Erosion Rate 

m/yr 1.000E-03 1.000E-03 RESRAD Default unless site data significantly 
different 

Contaminated Zone Total 
Porosity 

- 4.000E-01 4.000E-01 RESRAD Default unless site data significantly 
different 

Contaminated Zone Field 
Capacity 

- 2.000E-01 2.000E-01 RESRAD Default unless site data significantly 
different 

Contaminated Zone 
Hydraulic Conductivity 

m/yr 1.000E+01 1.000E+01 RESRAD Default unless site data significantly 
different 

Contaminated Zone b 
Parameter 

- 5.300E+00 5.300E+00 RESRAD Default unless site data significantly 
different 

Average Annual Wind 
Speed 

m/sec 10.6 2.000E+00 www.currentresults.com 

Humidity in Air g/m3 not used 8.000E+00 Not used with the above pathway selection 

Evapotranspiration 
Coefficient 

- 0.96 5.000E-01 Site specific calculated using method in Section 12, 
Yu et al.,1993 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Precipitation m/yr 0.566 1.000E+00 http://www.idcide.com/weather/ca/san_francisco.ht
m 

Irrigation m/yr 0.4 2.000E-01 Site specific estimated using method in Section 11, 
Yu et al., 1993 

Irrigation Mode - overhead overhead RESRAD Default 

Runoff Coefficient - 0.3 2.000E-01 Site specific, Table 10.1, flat agricultural, Yu et al., 
1993 

Watershed Area for 
Nearby Stream or Pond 

m2 0.0 1.000E+06 No streams or ponds present 

Accuracy for Water/Soil 
Computations 

- 1.0E-3 1.000E-03 RESRAD Default 

Density of Saturated Zone g/cm3 1.5 1.500E+00 RESRAD Default 

Saturated Zone Total 
Porosity 

- 0.4 4.000E-1 
 

RESRAD Default 
 

Saturated Zone Effective 
Porosity 

- 0.2 2.000E-01 RESRAD Default 

Saturated Zone Field 
Capacity 

- 0.2 2.000E-01 RESRAD Default 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Saturated Zone Hydraulic 
Conductivity 

m/yr 100 1.000E+02 RESRAD Default 

Saturated Zone Hydraulic 
Gradient 

- 0.02 2.000E-02 RESRAD Default 

Saturated Zone b 
Parameter 

- 5.3 5.300E+00 RESRAD Default 

Water Table Drop Rate m/yr 0.001 1.000E-03 RESRAD Default 

Well Pump Intake Depth m 10 1.000E+01 RESRAD Default 

Model: Nondispersion or 
Mass-Balance 

- ND ND RESRAD Default 

Well Pumping Rate m3/yr 250 2.500E+02 RESRAD Default 

Number of Unsaturated 
Zone Strata 

- 1 1 RESRAD Default 

Thickness m 1.5 4.000E+00 Average depth to groundwater at Treasure Island 

Soil Density g/cm3 1.5 1.500E+00 RESRAD Default 

Total Porosity - 0.4 4.000E-01 RESRAD Default 

Effective Porosity - 0.2 2.000E-01 RESRAD Default 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Field Capacity - 0.2 2.000E-01 RESRAD Default 

Soil-specific b Parameter - 5.3 5.300E+00 RESRAD Default 

Hydraulic Conductivity m/yr 10 1.000E+01 RESRAD Default 

Contaminated Zone Kd 
(all Zones) 

cm3/g 70 70 RESRAD Defaults 

Saturated Leach Rate 1/yr 0.0 0.0 RESRAD Default 

Solubility Constant - 0.0 0.0 RESRAD Default 

Inhalation Rate m3/yr 8,400 8.400E+03 RESRAD Default 

Mass Loading for 
Inhalation 

g/m3 7.9E-5 1E-04 Maximum value for nonurban locations, Section 
35, Yu et al., 1993 

Exposure Duration yr 30 30 RESRAD Default 

Shielding Factor 
Inhalation 

- 0.4 0.4 EPA, 2000a 

Shielding Factor External 
Gamma 

- 0.4 0.7 EPA, 2000a for radium and thorium assuming 
wooden buildings 

Fraction of Time On-Site 
Spent Indoors 

- 0.75 0.5 EPA, 2000a 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Fraction of Time Spent 
Outdoors 

- 0.25 0.25 RESRAD Default 

Shape Factor - 1.0 1.0 RESRAD Default 

Fruits, Vegetables, and 
Grain Consumption 

kg/yr 122 1.600E+02 EPA, 2000a 

Leafy Vegetable 
Consumption 

kg/yr 14 1.400E+01 RESRAD Default 

Milk Consumption L/yr 92 9.200E+01 RESRAD Default 

Meat and Poultry 
Consumption 

kg/yr 63 6.300E+01 RESRAD Default 

Fish Consumption kg/yr 2.48 5.400E+00 EPA, 2004 for west coast residence 

Other Seafood 
Consumption 

kg/yr 0.9 9.000E-01 RESRAD Default 

Soil Ingestion Rate g/yr 42 36.5 EPA, 2000a 

Drinking Water Intake L/yr 515 5.100E+02 Based on 1.4 L/day Volume 1, chapter 3 in 
EPA,1997 

Household Water 
Contaminated Fraction 

- 0.0 1.000E+00 Groundwater is saline, no water from on-site wells 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Livestock Water 
Contaminated Fraction 

- 0.0 1.000E+00 Groundwater is saline, no water from on-site wells  

Irrigation Water 
Contaminated Fraction 

- 0.0 1.000E+00 Groundwater is saline, no water from on-site wells  

Aquatic Food 
Contamination Fraction 

- 1.0 5.000E-01 All aquatic food from bay 

Plant Food Contamination 
Fraction 

- 1 -1 RESRAD Default, all produce raised on site 

Meat Contamination 
Fraction 

- 1 -1 RESRAD Default, all meat/poultry/eggs raised on-
site 

Milk Contamination 
Fraction 

- 1 -1 RESRAD Default, all dairy cattle raised on-site 

Livestock Fodder Intake 
for Meat 

kg/day 6.800E+01 6.800E+01 RESRAD Default 

Livestock Fodder Intake 
for Milk 

kg/day 5.500E+01 5.500E+01 RESRAD Default 

Livestock Water Intake 
for Meat 

L/day 5.000E+01 5.000E+01 RESRAD Default 

Livestock Water Intake L/day 1.600E+02 1.600E+02 RESRAD Default 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

for Milk 

Mass Loading for Foliar 
Deposition 

g/m3 1.0E-4 1.000E-04 RESRAD Default 

Depth of Soil Mixing layer m 0.15 1.500E-01 RESRAD Default 

Depth of Roots m 0.9 9.000E-01 RESRAD Default 

Drinking Water Fraction 
from Groundwater 

- 0.0 1.000E+00 Groundwater is saline, no water from on-site wells  

Household Water Fraction 
from Groundwater 

- 0.0 1.000E+00 Groundwater is saline, no water from on-site wells  

Livestock Water Fraction 
from Groundwater 

- 0.0 1.000E+00 Groundwater is saline, no water from on-site wells  

Irrigation Fraction from 
Groundwater 

- 0.0 1.000E+00 Groundwater is saline, no water from on-site wells  

Wet weight crop yield for 
nonleafy vegetables 

kg/m2 0.7 0.7 RESRAD Default 

Wet weight crop yield for 
leafy vegetables 

kg/m2 1.5 1.5 RESRAD Default 

Wet weight crop yield for 
leafy fodder 

kg/m2 1.1 1.1 RESRAD Default 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Growing season for 
nonleafy vegetables 

years 0.17 0.17 RESRAD Default 

Growing season for leafy 
vegetables 

years 0.17 0.17 RESRAD Default 

Growing season for fodder years 0.17 0.17 RESRAD Default 

Translocation Factor for 
nonleafy vegetables 

- 0.1 0.1 RESRAD Default 

Translocation Factor for 
leafy vegetables 

- 1 1 RESRAD Default 

Translocation Factor for 
fodder 

- 1 1 RESRAD Default 

Dry foliar interception 
fraction for nonleafy 
vegetable 

- 0.25 0.25 RESRAD Default 

Dry foliar interception 
fraction for leafy vegetable 

- 0.25 0.25 RESRAD Default 

Dry foliar interception 
fraction for fodder 

- 0.0 0.25 RESRAD Default 

Wet foliar interception 
fraction for nonleafy 

- 0.25 0.25 RESRAD Default 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

vegetable 

Wet foliar interception 
fraction for leafy vegetable 

- 0.25 0.25 RESRAD Default 

Wet foliar interception 
fraction for fodder 

- 0.25 0.25 RESRAD Default 

Weathering removal 
constant for vegetation 

- 20 20 RESRAD Default 

Storage time of contaminated foodstuffs 

Fruits, nonleafy 
vegetables, grains 

days 14 14 RESRAD Default 

Leafy vegetables days 1 1 RESRAD Default 

Milk days 1 1 RESRAD Default 

Meat and poultry days 20 20 RESRAD Default 

Fish days 7 7 RESRAD Default 

Crustacea and mollusks days 7 7 RESRAD Default 

Well water days 1 1 RESRAD Default 

Surface water days 1 1 RESRAD Default 



      Shaw Environmental, Inc. 

Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Livestock fodder days 45 45 RESRAD Default 

Bulk density of building 
foundation 

g/cm3 not used 2.4 Radon exposure pathway not used 

Total porosity of the cover 
material 

- not used 0.4 Radon exposure pathway not used 

Total porosity of the 
building foundation 

- not used 0.1 Radon exposure pathway not used 

Volumetric water content 
of the cover material 

- not used 0.05 Radon exposure pathway not used 

Volumetric water content 
of the foundation 

- not used 0.03 Radon exposure pathway not used 

Diffusion coefficient for 
radon gas in cover 
materials 

m/sec not used 2.0E-6 Radon exposure pathway not used 

Diffusion coefficient for 
radon gas in foundation 
materials 

m/sec not used 2.0E-6 Radon exposure pathway not used 

Diffusion coefficient for 
radon gas in contaminated 
zone soil 

m/sec not used 2.0E-6 Radon exposure pathway not used 
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Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use 

Parameter Units Radium-226 Defaults Reference/Rationale 

Radon vertical dimension 
of mixing 

m not used 2.0 Radon exposure pathway not used 

Average building air 
exchange rate 

hr-1 not used 0.5 Radon exposure pathway not used 

Height of the rooms in 
building 

m not used 2.5 Radon exposure pathway not used 

Building interior area 
factor 

- not used 0.0 Radon exposure pathway not used 

Building depth below 
ground surface 

m not used -1.0 Radon exposure pathway not used 

Emanating power of Rn-
222 gas 

- not used 0.25 Radon exposure pathway not used 

Emanating power of Rn-
220 gas 

- not used 0.15 Radon exposure pathway not used 

SOURCES: 
Current Results, Wind speed data for Treasure Island obtained on August 19, 2011 at http://www.currentresults.com/.. 
National Weather Service, Precipitation and temperature data for Treasure Island obtained on August 19, 2009 at 
http://www.idcide.com/weather/ca/san_francsicso.htm. 
U.S. Environmental Protection Agency (EPA), 1988, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion, Federal Guidance Report No. 11, Keith F. Eckerman, Anthony 
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B. Wolbarst, and Allan C.B. Richardson, EPA-5201/1-88-020, Office of Radiation Programs, available online at 
http://www.epa.gov/radiation/docs/federal/520-1-88-020.pdf, Washington, D.C. 
EPA, 1997, Exposure Factors Handbook, EPA/600/P-95/002Fa, National Center for Environmental Assessment, Office of 
Research and Development, available online at http://www.epa.gov/ncea/pdfs/efh/efh-complete.pdf, Washington, D.C., August. 
EPA, 2000a, Soil Screening Guidance for Radionuclides: Technical Background Document, Office of Radiation and Indoor 
Air and Office of Solid Waste and Emergency Response, EPA/540-R-00-006, available online at 
http://www.epa.gov/superfund/health/contaminants/radiation/pdfs/sstbd.pdf, Washington, D.C., October. 
EPA, 2004, An Examination of EPA Risk Assessment Principles and Practices, Office of the Science Advisor, Staff Paper, 
EPA/100/B-04/001, available online at http://www.epa.gov/osa/pdfs/ratf-final.pdf, Washington, D.C., March. 
Yu, C., C. Loureiro, J.-J. Cheng, L. G. Jones, Y. Y. Wand, Y. P. Chia, E. Faillace, 1993, Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil, ANL/EAIS-8, Argonne National Laboratory, Argonne, Illinois. 
 

Page Break

Table 2 (continued)  
RESRAD Input Parameter Values and References for Resident Farmer Land Use  
Note(s): 
Highlighted parameters indicate that value is not a RESRAD default value. 
226Ra denotes radium-226cm3/g denotes cubic centimeters per gram. g/cm3 denotes gram(s) per cubic centimeter . 
g/m3 denotes grams per cubic meter.g/yr denotes gram(s) per year. hr denotes hour. 
kg/day denotes kilogram(s) per day.kg/m2 denotes kilogram(s) per square meter. kg/yr denotes kilogram(s) per year. 
L/yr denotes liter(s) per year. m denotes meters. m/sec denotes meters per second. 
m/yr denotes meters per year. m2 denotes square meters. mrem/pCi denotes millirem per picocurie. 
mrem/yr denotes millirem per year.pCi/g denotes picocuries per gram. RASO denotes Radiological Affairs Support 
Office. 
yr denotes year. 
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FIELD WORK VARIANCE 
No. 122412-010-009 
Date 06/13/2012 
Page Page 1 of 2 

6/13/2012; 1:14:29 PM 

Project Name / Number: Treasure Island / 122412 CTO 10 / Building 233  

Reference Documents:
Final Characterization, Remediation, and Final Status Survey Work Plan, Building 233 Site, Naval Station 
Treasure Island, San Francisco, California (Shaw Environmental, Inc.), DCN SHAW-6011-0010-0142, 
dated January 2012 

Introduction: The reference document listed above provides the approach, methods, and techniques for the 
remedial action support soil surveys performed during and after the removal of B233 drain line. 

Plan Reference 
Section 5.4.3, Remedial Action Support Surveys 

Variance 
Ability (option) to use Building 233 overburden soils as backfill. 

Reason for Variance 
(First paragraph, last sentence): Change needed to state that overburden soils located at the drain line removal 
excavation site will be surveyed, sampled, and analyzed for radioactive contamination in order to determine if 
the overburden soil may be used as backfill to be returned to the drain line trench excavation site, or if the 
overburden soil will need to be dispositioned as waste. A soil storage bin located at a predetermined area 
adjacent to the soil excavation will be identified by Shaw project management. Overburden soil removed from 
the drain line excavation site will be placed into the soil storage bin.  

Prior to placing soil into the soil storage bin, a GWS will be performed of the established soil surface at the 
excavation area above the drain line, and the resultant GWS map will be generated. Identified areas that 
indicate detector readings greater than the soil scan IL will require a static survey be performed. If the static 
survey detector reading is greater than the static survey IL, then the affected soil surface area will have biased 
soil samples collected. Any residual soil remaining in the affected area from where the biased soil samples 
were collected will be removed down to a depth of 6” and handled as LLRW. A confirmatory scan survey will 
then be performed to confirm that the affected area of soil has been successfully removed. A 6” layer of soil is 
then removed from the excavation site, and the GWS with generated map is then performed for the new 
established soil surface.  

Soil samples will be taken from the soil storage bin. Per a Treasure Island LRSO Memo to File pertaining to the 
disposition of soil, asphalt, and concrete bin relocation at Building Site 233, if soil sample laboratory analytical 
results indicate less than 1.0 pCi/g above background for Ra-226, then the soil bin container of excavated soil 
can be declared suitable to return to the drain line trench excavation. Soil sample laboratory analytical results 
that indicate greater than 1.0 pCi/g above background for Ra-226 will result in the soil storage bin of excavated 
soil to be dispositioned as LLRW.  

Soil that is located to within 6” of the drain line pipe will have a GWS performed. If the scan survey results 
indicate readings greater than the scan IL, a static survey will be performed of the affected area. If the static 
survey detector reading is greater than the static survey IL, then the affected soil surface area will have biased 
soil samples collected. Any residual soil remaining in the affected area from where the biased soil samples 
were collected will be removed down to a depth of 6” and handled as LLRW. A confirmatory scan survey will 
then be performed to confirm that the affected area of soil has been successfully removed.  

When the determination has been made that the excavated soil surface has reached to above 6” of the drain 
line piping, the drain line piping will be carefully uncovered by moving aside the soil located on top of the drain 
line piping. Then, the drain line piping will be carefully removed in lengths not to exceed ten feet. Smear 
samples and sediment samples will be collected, as many as possible, inside the length of the pipe as it is 
removed. Afterwards, the drain line piping is dispositioned as LLRW. 
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a world of Solutlons·· 

May 31, 2012 

To The File 

RE: Soil, Asphalt and Concrete Bin Relocation 

The purpose of this memorandum to file is to document the thought process attendant to the relocation 
of bins of soil to an area adjacent to the active work area around building 233, Treasure Island, San 
Francisco, California. 

The bins currently take up considerable space and are impacting safe operations. They are presumed to 
include only natural, terrestrial radionuclides that are in concentrations similar to the natural radiological 
environment at this area. Because the soil, asphalt and concrete present characteristics that are not 
different than the natural background, no specific controls area required. However, until a final 
determination has been documented, Shaw will provide physical controls to prevent inadvertent or 
unauthorized disposition. 

The basis for the preliminary designation as "clean" is as follows: 
1. The soil, asphalt, and concrete was removed from areas that were surveyed and resulted in 

detector readings below the investigation levels for the building 233 footprint area. 
2. The bins are free of external contamination. 
3. Measured dose rates on the loaded bins are not above the normal background. 

Because of the above listed information, there is no reason to suspect the presence of radionuclides of 
concern in the soils, asphalt, and concrete placed in these bins. 

This memorandum is not intended to be a characterization for disposition. Final determination of the 
concentrations ofradionuclides in the soil, asphalt, and concrete will be made based on the off-site 
laboratory analytical results. Until that determination is finalized, these bins will be controlled to limit 
access and inadvertent or unauthorized disposition as a precaution. 

Please contact me ifthere are any questions or comments. 

Sincerely, 

~o~ 
Mark 0. Somerville, Ph.D., CHP, REA 
Director-Environment, Safety, Health & Quality 
Shaw Environment & Infrastructure, Federal 
(925) 222-0848 - Cell 
mark.somerville@shawgrp.com 

150 SOUTH 13TH STREET 

GROVER BEACH, CA 93433 • (925) 222·0848 



6 Sliaw· FIELD WORK VARIANCE 

Project Name I Number: Treasure Island I 122412 

Reference Documents: 

No. 
Date 
Page 

122412-010-010 
08/16/2012 
Page 1 of 2 

CTO 10 /Building 233 

Final Characterization, Remediation, and Final Status SuNey Work Plan, Building 233 Site, Naval station 
Treasure Island, San Francisco, California (Shaw Environmental, Inc.}, DCN SHAW~6011-0010-0142, 
dated January 2012 

Introduction: 
The reference docum•mt listed above provides the approach, methods, and techniqLJes for the survey, 
remediation, and waste characterization of the foundation structures, paved areas, sewer drains and lines, and 
underground piping located at the Building 233 site. 

Plan Reference 
Section 5.3, Drain Lint~s 

Reason for Variance 
The change is required to include characterization, removal, and disposal of pipes within the Building 233 Final 
Status Survey area wlilh measured gamma count rates equal to or greater than the instrument-specific 
investigation level (IL) .. 

Variance 
1. Change Section 5.3, Drain Lines to Section 5.3, Drain Lines and Pipes 

2. New sentence addled after the 200 paragraph: "Any additional piping (e.g., terracotta, steel) within the 
footprint of the Final Status Survey (FSS) area with measured gamma count rates equal to or greater than 
the lnstrument-spE~cific Investigation level (IL) will be further characterized, removed, and properly 
disposed." 

3. Sentence before the bullets revised to read: uFollowing removal of the asphalt and concrete, the pipes will 
be managed as follows:" 

4. Bullet section and following paragraph revised as follows: 

"A GWS of tht=l soil over the area of the pipes will be performed. Static gamma surveys will be 
performed of locations where the scanning gamma survey identified count rates at or above the 
instrument-spocific IL for soil. 

8 ulf static gamma surveys identify soil equal to or above the static instrument-specific IL, the soil will be 
removed as LLRW and placed in bins in Staging Area 1. Appropriate measures will be taken to ensure 
gamma static count rates correspond to soil only with no additional contribution from a pipeline. The soil 
that does not exceed the static gamma IL will be sampled and analyzed for waste characterization and 
placed in non-LLRW bins in Staging Area 2. 

• "Soil is removed in 6-inch lifts followed by a GWS of the newly exposed surface. If commodities are 
identified, worlc will stop and appropriate notification will be made. 

• ~Following excavation of the soil above and around the pipes, contamination surveys (smear and grab 
samples) of th1a exposed pipes will be performed to support waste characterization and site evaluation. 

"Note: Results from removable contamination smears and grab sample analysis, if available, will be 
used to support site characterization. Smears will be taken at the exposed, open ends of pipes and will 
be analyzed for alpha/beta contamination using a Ludlum 3030 counter, or equivalent. If sediments are 
visible and accessible inside of the pipes, a grab sample will be collected and sent to an approved 
off-site laboratory for analysis by gamma spectroscopy. 

812212012; 8:41 :42 AM 



6 Sliawf: FIELD WORK VARIANCE 
No. 
Date 
Page 

122412-010-010 
08/16/2012 

Page 2 of2 

• "Contamination surveys (total and removable) will be performed of the exposed pipes. If the 
contamination ltevels in the pipes (ends) meet or exceed the applicable values in Table 1 of the 
Regulatory Guicje 1.86 (AEC, 1974), then biased soil samples will be collected from the immediate 
vicinity of the C(>ntaminated pipe (Class 1 survey unit) and analyzed using gamma spectroscopy. 

"If possible, excavation!> surrounding the p~pes will be sloped and will facilitate surveying and sampling as a 
single plane. The soil re~maining after the removal of the pipes will be managed as discrete Class 1 survey 
units. A sidewall sampl~~ will be taken at the vertical midpoint of the sidewall, unless the gamma scan identified 
an area above the IL. In that case the sample would be biased to that location. If the survey results warrant, 
biased soil samples will be collected and analyzed using gamma spectroscopy." 

Requested by: Christim~ Donahue (Shaw Environmental, Inc.) PRSO 
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DCN:

WV #:

Date:

R2330210Soil Processing (Bins) (e.g., soil)

N68711-01-D-6011 SWDIV RPM:

Soil media excavated from Building 233 site is presently staged as non LLRW in intermodal containers on Treasure Island in accordance
with the Work Plan. Radiological survey, sampling and analysis of media were previously performed to establish the material as non LLRW.
Different sampling methods (e.g., sample collection from containers and in situ) were used due to the work being performed in iterative
stages prescribed by FWV 09 (container sampling) and FWV 10 (in situ sampling). This FWV addresses collection of additional soil samples
to support final soil disposition and potential re use of the material as backfill. The soil/material from containers will be spread in 6" layers

on 20 mil plastic, or equivalent, in an approximately 1,000 m2 area (~200 CY). Eighteen randomly located systematic samples will be

collected from each 1,000 m2 area and analyzed for Ra 226 at a DOD approved off site laboratory. Final data will receive third party
validation upon receipt. Radiological controls will not be required for this task.

ACTION: 1) Revise text Section 3.3, add sentence to end of 2nd paragraph. "A waste reduction method will be employed to evaluate the re
use of materials excavated from the Building 233 site as backfill. Soil staged in intermodal containers as non LLRW based on results from
radiological surveys and sample collection and analysis will have additional samples collected for determination of final disposition,
including the option of use as backfill material."
ACTION: 2) Revise text Section 5.2, 2nd paragraph, 5th sentence to "Staging Area 2, or equivalent, will be used to stage bins for material
pending designation as non LLRW material, off site disposal to a Class I or II landfill, or for placement in a stockpile area for potential
backfill at 233 site"
ACTION: 3) Revised text Section 5.3, bulleted list, add bullet, "Non LLRW soil segregated from LLRW and staged in containers as non LLRW

will be spread in 6" layers on 20 mil plastic, or equivalent, in an approximately 1,000 m2 area (~200 CY). Eighteen randomly located
systematic samples will be collected from each 6" layer and analyzed for Ra 226 at a DoD approved off site laboratory. A triangular grid

Description (Include recommended action to resolve changed condition and action taken to date)

Item:

SHAW-6011-0010-0142

CTO Number: CTO 0010 SWDIV CS:

Contract Number:

Ulrika Messer

5/7/2013

Project Name:

Project Number: 122412

NSTI CTO 10 Remedial Actions at Building 233 Site

12Project Manager:

Primary WBS:

WBS Code Opened to Capture Cost

Monitor; No notice to Navy
Review by (Date)

X E Mail Notification to Navy and RASO

Notice of Potential Impact
(NOPI)

Applicable Document(s)

PMO Disposition of Work Variance Type of Change:

Additional Comments
Prepared by Kyle Maloy, Radiological Engineer, 05/06/2013

Characterization, Remediation and Final Status Survey Work Plan, Building 233 Site, Naval Station Treasure Island
San Francisco, California

The reason for variance is to provide methodology for sampling of excavated material for use as backfill at Building 233 Site.
Reason for Change

systematic samples will be collected from each 6 layer and analyzed for Ra 226 at a DoD approved off site laboratory. A triangular grid
employing a random start, or equivalent, will be used to locate the systematic samples. The grid layout and random start will be
determined using the most current version of Visual Sampling Plan (VSP) software, or equivalent. Final data will receive third party
validation upon receipt."
ACTION: 4) Revised text Section 5.4.3, 4th paragraph, 1st sentence to read, "Following removal of all surface debris to an approved LLRW
site, or designated Class I or II landfill, or re use as potential backfill..."

Estimated Cost Impact Estimated Schedule Impact
Eliminate the cost of
transporting suitable backfill
material off site.

No impact to overall schedule
Task Title:

WBS Code:

Technical Justification NA
1. Supplemental sampling to determine final disposition.

WBS Information
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R2330210Sampling Excavated Media (e.g., Asphalt) for Reuse On Site

N68711-01-D-6011 SWDIV RPM: Tony Konzen

Asphalt media excavated from Building 233 site is presently staged as non‐LLRW in intermodal containers on Treasure Island in accordance 
with the Work Plan. Radiological survey, sampling and analysis of asphalt media were previously performed to support designation of the 
material as non‐LLRW. This FWV addresses collection of additional gamma static measurements and asphalt samples to support re‐use of 
the material as backfill at the Building 233 site simular to the modified process developed for the non‐LLRW soil (FWV‐012). The asphalt 

from the containers will be spread in a single level layer on 20‐mil plastic, or equivalent, in an approximately 1,000 m2 area (~200 CY).  Care 
will be taken to prevent damage to the underlying material. Eighteen randomly located systematic samples will be collected from each 

1,000 m2 area and analyzed for Ra‐226 at the off‐site lab. A minimum of eighteen additional (in addition to gamma measurements at each 

sample location) randomly located systematic gamma static measurements will be collected  from each 1,000 m2 area. Final data will 
receive third‐party validation prior to reuse.  Radiological controls will not be required for this task. 
ACTION: 1) Revise text Section 3.3, revise last sentence of the 2nd paragraph. "A waste reduction method employed will be to reuse 
materials excavated from the Building 233 site on site.  Asphalt and soil staged in intermodal containers as non‐LLRW based on results 
from radiological surveys and sample collection and analysis will have additional samples collected and analyzed prior to use for pavement 
repairs and backfill material, respectively."
ACTION: 2) Revised text Section 5.3, bulleted list, add bullet, "Asphalt segregated from LLRW and staged in containers as non‐LLRW for use 

as backfill at the site will be spread in a single level layer on 20‐mil plastic, or equivalent, in an approximately 1,000 m2 area (~200 CY). 

Eighteen randomly located systematic samples will be collected from each 1,000 m2 area and analyzed for Ra‐226 at the off‐site lab. 
Eighteen additional (in addition to gamma measurements at each sample location) randomly located systematic gamma static 

measurements will be collected  from each 1,000 m2 area.  A triangular grid employing a random start, or equivalent, will be used to locate 
th t ti l d th dditi l t ti t Th id l t d d t t ill b d t i d i th
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13Project Manager:

Primary WBS:

WBS Code Opened to Capture Cost

Monitor; No notice to Navy
Review by (Date)

            X E‐Mail Notification to Navy 6/20/2013

Notice of Potential Impact
(NOPI)

Applicable Document(s)

PMO Disposition of Work Variance Type of Change:

Additional Comments
Prepared by Raymond Schul, 06/17/2013

Characterization, Remediation and Final Status Survey Work Plan, Building 233 Site, Naval Station Treasure Island
San Francisco, California

The reason for variance is to provide methodology for sampling of excavated material for reuse for pavement repairs or backfill at Building 
233 Site.

Reason for Change

the systematic samples and the additional static gamma measurements. The grid layout and random start will be determined using the 
most current version of Visual Sampling Plan (VSP) software, or equivalent. Radiological controls will not be required for this task. Final 
data will receive third‐party validation."     
                                                                                                                                                                                                                                                            
See Technical Justification below

Estimated Cost Impact Estimated Schedule Impact
Eliminate the cost of
transporting suitable
material off‐site.

Work will be executed consistent
with the current project schedule. Task Title:

WBS Code:

 Technical Justification  ‐ NA                                                                                                                                                                                                         
1. Supplemental sampling for re‐use of material as backfill.
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This document, including certain of its background information, contains proprietary and confidential information of Shaw and 
is to be returned upon request. Its contents may not be copied, disclosed to third parties, or used for other than the express 

purpose for which it has been provided without the prior written consent of Shaw. This document does not constitute a “Work 
for Hire.” 

1.1 PURPOSE 
This Treasure Island Work Instruction provides direction to radiological control personnel for the 
performance and documentation of radiological surveys to detect, quantify, and document the 
following:  

 Total/removable alpha and/or beta-gamma emitting radioactive contamination on work 
surfaces, work areas, vehicles, equipment, and personnel 

 Exposure and dose rates from beta and gamma for posting requirements and control of 
radiation exposure to workers 

Radiological surveys are conducted for routine work area monitoring and for those activities 
associated with job-specific tasks authorized by the radiological work permit (RWP) process 
(Ref. 1.3.1).  

Radiological Control personnel conduct surveys to: 

 Demonstrate compliance with the requirements of Code of Federal Regulations (CFR) 
Title 10, Part 20, Standards for Protection Against Radiation (Ref. 1.3.2) and incorporated by 
reference into Title 17 of the California Code of Regulations 

 Detect changes in radiological conditions 

 Determine the location of radioactive material and/or radiation fields in the workplace 

 Determine the effectiveness of engineering and process controls 

1.2 SCOPE AND APPLICABILITY 
This work instruction provides the requirements for determining and documenting routine survey 
frequencies, defines the steps required to detect, quantify, and document radiation exposure and 
dose rates, total contamination, and removable contamination. This work instruction also specifies 
the measurements that must be made for: 

 Routine surveys 

 Posting verification surveys 

 Unrestricted release surveys 

 Sealed sources leak tests 

 Personnel frisking  

This work instruction does not address the performance and documentation of gamma walk-over 
surveys or U.S. Department of Transportation surveys. Refer to the applicable work instruction for 
specific instructions relating to these types of radiological surveys.  
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1.3 REFERENCES 
1.3.1 Shaw Environmental, Inc. (Shaw), Current Revision, Radiological Work Permits, TIWI-19, 

Concord, California. 

1.3.2 CFR, Title 10, Part 20, Standards for Protection against Radiation, U.S. Government Printing 
Office, Washington, D.C., January 1, 2011, available online at 10CFR20 (December 2011). 

1.3.3 U.S. Nuclear Regulatory Commission (NRC), Regulatory Guide 1.86, Termination of 
Operating Licenses for Nuclear Reactors, Table 1.1. 

1.3.4 Shaw, Current Revision, Radiological Control Technician Training and Qualification, TIWI-11, 
Concord, California. 

1.3.5 Shaw, Current Revision, Operation and Use of Radiation Detection Instruments at Treasure 
Island, TIWI-12, Concord, California. 

1.3.6 Shaw, Current Revision, Radiological Incident Emergency and Response, TIWI-21, Concord, 
California. 

1.4 DEFINITIONS 

TERM (ACRONYM) DEFINITION 

Contamination Survey The use of smears or direct portable instrument surveys to 
identify and/or quantify radioactive material on personnel, on 
equipment, or in an area.  

Contamination Area (CA) An area, accessible to individuals, in which surface 
contamination levels on equipment or solid surface materials are 
equal to or exceed the values provided in NRC Regulatory 
Guide 1.86, Table 1.1, but do not exceed 100 times those 
values (Ref. 1.3.3). 

General Area (GA) Radiological reading collected at a height of approximately 
1 meter from ground surface (approximately waist level) to 
determine an area’s general radiation levels. 

High Contamination Area 
(HCA) 

An area, accessible to individuals, in which surface 
contamination levels on equipment or solid surface materials 
exceed 100 times the values provided in NRC Regulatory 
Guide 1.86, Table 1.1 (Ref. 1.3.3). 
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TERM (ACRONYM) DEFINITION 

High Radiation Area (HRA) An area, accessible to individuals, in which radiation levels from 
radiation sources external to the body could result in an 
individual receiving a dose equivalent in excess of 0.1 rem 
(1 milliSievert) in 1 hour at 30 centimeters from the radiation 
source or any surface that the radiation penetrates. 

Job Safety Analysis (JSA) A Job Safety Analysis identifies hazards associated with 
job-specific tasks and provides appropriate safety controls for 
the identified hazards.  

Radiation Area (RA) An area, accessible to individuals, in which radiation levels could 
result in an individual receiving a dose equivalent in excess of 
0.005 rem (0.05 milliSievert) in 1 hour at 30 centimeters from the 
radiation source or from any surface that the radiation 
penetrates. 

Radioactive Materials Area 
(RMA) 

Any area or room where quantities of radioactive materials in 
excess of 10 times the 10 CFR 20, Appendix C (Ref. 1.3.2) 
quantities are used or stored, or any area designated by the 
project radiation safety officer. 

Radiological Work Permit 
(RWP) 

A document prepared by radiological controls to inform workers 
of the radiological conditions, which exist in the work area and 
the radiation safety precautions and requirements for the job. 

Routine Survey Surveys conducted on a scheduled basis to monitor or detect 
changes in radiological conditions, confirm postings, determine 
the location of radioactive material and/or fields in the work area, 
and verify effectiveness of engineering and process controls.  

1.5 RESPONSIBILITIES 
1.5.1  Project Radiation Safety Officer 

The project radiation safety officer (PRSO) implements this procedure and approves all radiological 
protective measures incorporated into each RWP. Specifically, the PRSO, or designee shall:  

 Review the planned work and associated hazards 

 Ensure an as low as reasonably achievable (ALARA) review has been performed and 
documented, as appropriate 

 Formally approve the RWP and any subsequent revisions 
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1.5.2 Radiological Control Supervisor 
The radiological control supervisor (RCS) supervises the radiological control technicians (RCT) and 
oversees the daily activities within all radiologically-controlled areas. The RCS ensures compliance 
with the requirements of this work instruction. At the direction of the PRSO, the RCS shall:  

 Review the planned work 

 Identify hazards 

 Establish radiological controls 

 Ensure ALARA review is completed, documented, and requirements are satisfied 

 Prepare and formally approve the RWP and any subsequent revisions 

1.5.3 Lead Radiological Control Technician 
The lead RCT is assigned supervision of the RCTs at a specific work location and oversees the daily 
activities within all radiologically-controlled areas. The lead RCT ensures compliance with the 
requirements of this work instruction. At the direction of the RCS, the lead RCT shall:  

 Establish radiological controls 

 Ensure ALARA review is completed, documented, and requirements are satisfied 

 Provide on-going review of work activities to ensure compliance with applicable RWP 

1.5.4 Radiological Control Technician 
The RCT conducts radiation and contamination surveys, accurately documents required survey 
reports, and routinely monitors worker compliance with RWP requirements. The assigned RCT shall: 

 Assist in the RWP preparation as directed by the RCS 

 Perform and document a pre-job radiological survey of the work area as required by a 
PRSO or RCS 

 Make specific recommendations for radiological controls 

 Perform radiological surveys as required by the approved RWP or when requested by a 
project manager with concurrence from the RCS 

 Routinely review the RWP and perform compliance reviews of work activities during 
on-going surveys and support activities 

1.6 PRECAUTIONS AND LIMITATIONS  
Do not enter any area where the expected exposure rates are greater than the measurement 
capability of the survey instrument. Immediately leave the area when continued exposure could lead 
to the RWP control limit (if applicable) being exceeded.  

Maintain exposure ALARA (e.g., use of extending probe instruments and remote area monitoring, 
pre-staging equipment, and review of survey maps/photographs prior to entry).  
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When performing a direct survey of an area or item in a posted contamination area, be careful to 
prevent contamination of the probe or instrument. Do not cover the active surface of the detector with 
protective material. An increase in detector background may indicate a contaminated 
probe/instrument. If the probe/instrument is suspected to be contaminated, it must be surveyed to 
verify its radiological status.  

Surfaces that have films of grease, oil, or water can trap or mask contamination. If a survey of these 
areas is required, contact the RCS or lead RCT for assistance.  

Porous surfaces, such as wood or cardboard, can be difficult to survey for contamination. If a 
contamination survey of a porous material is required, contact the RCS or lead RCT for assistance in 
deciding if special survey techniques are necessary. 

1.7 PREREQUISITES 
Staff performing this procedure must be trained and qualified per TIWI-11, Radiological Control 
Technician Training and Qualification (Ref. 1.3.4).  

In collaboration with the RCS or lead RCT, choose the most appropriate instrument based on the 
radiation environment to be surveying. TIWI-12, Operation and Use of Radiation Detection 
Instruments at Treasure Island (Ref. 1.3.5) provides uses and limitations of survey instruments 
typically employed at Treasure Island. 

Gather appropriate information and supplies, such as the following: 

 Historical survey data, recent survey information, if available, and any other information that 
would be useful to perform a proper survey.  

 Form FRM TI-01-1, “Survey Report – Example” or Form FRM TI-01-2, “Sealed Source Leak 
Test – Report – Example,” map of the area to be surveyed, gloves, appropriate smears and 
instruments, plastic bags and labels (as needed), and a marker or pen.  

Required personal protective equipment must be in accordance with the RWP and Job Safety 
Analysis document covering the specific work or area.  

Check instruments for operability, such as battery check and high voltage check, in accordance with 
TIWI-12 (Ref. 1.3.5). Verify that the instrument calibration is current. 

Review and sign applicable RWP(s) for the specific work area, task, or job.  

Comply with general industrial safety standards, including those found in the Job Safety Analysis 
while conducting surveys. For example, never place your body in harm’s way when performing 
surveys on suspended loads. Use long handled meters to reach under the load. Never place your 
body beneath suspended loads exceeding 50 pounds. Do not perform surveys near exposed wiring, 
pressurized lines, cryogen lines, or dewars, unless they have been proven to be safely de-energized. 

1.8 WORK PROCESS 
The following sections describe the frequency for performing surveys and the work process for 
completing exposure/dose rate surveys, direct contamination surveys, removable contamination 
surveys, leak source test surveys, and personnel surveys.  
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1.8.1 Survey Frequency 
Surveying work areas provides the basis for posting and labeling, developing RWPs and other work 
authorizations, implementing ALARA measures, issuing individual monitoring devices, and verifying 
the efficacy of design measures and engineering controls.  

Survey frequencies are based on potential and actual radiological conditions, probability of change in 
conditions, and area occupancy factors.  

Table 1 provides guidelines for establishing routine and job-specific survey frequencies. Survey 
locations, frequencies, and additional requirements are documented in the appropriate RWP.  

Table 1 
Guidelines for Establishing Survey Frequency 

Activity 
Guideline 
Frequency 

Survey Type – Routine – No Active Work 

Exposure rates and surface contamination of select items and equipment 
stored in posted Contamination Area. 

Monthly 

Exposure rates and surface contamination in uncontrolled areas directly 
adjacent to Radioactive Material Storage Areas (main building) 

Monthly 

Exposure rates and/or surface contamination of clean trash bins, office areas, 
break room. 

Monthly 

Exposure/dose rate surveys of posted Restricted Area and posted Radiation 
Area boundaries. 

Weekly 

Survey Type – Active Work  
Exposure rates and surface contamination of inside cab of Shaw truck Monthly 

Exposure rates and surface contamination in posted Restricted and 
Radiological Areas (contamination area, high contamination area, radiation 
area) 

Daily 

Leak test of sealed sources – all Quarterly 

1.8.2 Exposure/Dose Rate Surveys 

Exposure/dose rate surveys are conducted to determine the potential dose rates to personnel 
entering or working in general areas, verify current radiological postings, and characterize sources of 
radiation.  

Survey documentation shall include dose rates in the units reported on the instrument 
(e.g., microroentgens per hour [μR/h], milliroentgens per hour [mR/h]). However, for beta-gamma 
radiation, 1 R ≈ 1 rem ≈ 1 rad, therefore, it is acceptable to use values measured in R or rad (or 
fractions thereof) to verify posting requirements stated in rem or rad. 

The exposure rate meters in use at Treasure Island include those listed in Table 2. 
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Table 2 
Exposure Rate Meters Used at Treasure Island 

Meters Detector Type Use 
Ludlum 9-3 Ion Chamber Beta/gamma exposure rate surveys; mR/h 

Ludlum 19 1-inch by 1-inch 
Sodium Iodide 

Scintillator 

Gamma exposure rate surveys; µR/h 

The instruments will be pre-operationally inspected and response checked prior to use in accordance 
with TIWI-12 (Ref. 1.3 5). 

The following steps outline the process for completing an exposure or dose rate survey: 

Step Action 
1 Take and record on the survey report (Form FRM-TI-01-1), a background measurement 

in an area representative of the area to be surveyed, but unlikely to be impacted by 
radiation sources or contamination in the area of interest.  

2 Take general area exposure rate measurements at waist-level (approximately 1 meter 
height), unless otherwise specified.  
 Move the detector around to verify that it is exposed to all sources of radiation 
without your body providing inadvertent shielding, allowing sufficient time for stable 
instrument response.  
 Record actual dose rates (e.g., μR/h, mR/h, milli rad/hour).  
Note: If a source or radiation-emitting surface is located in overhead areas or near the 
ground, then also measure and record the dose rate at the nearest part of the body 
(e.g., head, feet).  
Survey points other than waist level (approximately 1 meter height) must be clearly 
denoted on the survey documentation (Form FRM-TI-01-1). Record dose rates in the 
units reported on the instrument (e.g., μR/h, mR/h).  

3 Take exposure rate measurements at a distance of 30 centimeters from known sources 
of radiation or surfaces of interest to evaluate potential whole-body exposures and 
posting requirements.  
Note: Measurement distance (e.g., 30 centimeters from source, equipment, etc.) must be 
clearly denoted on the survey documentation (Form FRM-TI-01-1). 

4 Take dose rate measurements on contact with potential sources of radiation if direct 
source handling is anticipated.  
Note: Measurement distance must be clearly denoted on the survey documentation 
(Form FRM-TI-01-1) (i.e., “contact”).  
CAUTION: The size of the source to be surveyed can greatly affect survey results. If 
concerns or questions arise, contact the RCS or PRSO. 
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Step Action 
5 For mixed beta/gamma radiation fields use Ludlum 9-3:  

 Take a measurement with the window open to determine the combined beta and 
gamma contribution. The window must be directed toward the source.  
 Take a measurement with the window closed to determine the gamma-only 
contribution.  
Note: Survey documentation (Form FRM-TI-01-1) must clearly identify that window open 
and window closed measurements were made and state the survey distance.  
CAUTION: If the open window reading is greater than double the closed window reading 
it may be necessary to apply an energy-dependent beta correction factor – contact the 
RCS or PRSO for further instruction. 

1.8.3 Direct Contamination Surveys 

Direct surveys are conducted with portable instruments to detect and quantify total alpha and beta 
contamination on surfaces of equipment, material, and items.  

The instruments listed in Table 3 are used at Treasure Island for performance of total (direct) 
contamination surveys. 

Table 3 
Instruments Used at Treasure Island for Performance of Total (Direct) Contamination Surveys 

Detectors Meters Detector Type Typical 
Efficiencies 

Uses 

Ludlum 

43-68 

Ludlum 2360 

Ludlum 2224 

126 square centimeters 
(cm2) Gas flow 

proportional 

21% 30% Alpha/beta surface 
contamination 

surveys 

Ludlum 
43-93 

Ludlum 2360 

Ludlum 2224 

100 cm2 ZnS scintillator 20% 32% Alpha/beta surface 
contamination 

surveys 

Ludlum 
43-37 

Ludlum 2360 

Ludlum 2224 

584 cm2 Gas-flow 
proportional 

(Floor monitor) 

15% 18% Alpha/beta surface 
contamination 

surveys 
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The following steps outline the process for completing a direct contamination survey:  

Step Action 
1 Survey for direct contamination prior to surveying for removable contamination so that 

the direct measurement includes the amount of removable contamination, that is, the 
total of both fixed and removable. 

2 Take and record (Form FRM-TI-01-1) a minimum of a 1-minute background 
measurement in an area representative of the area to be surveyed, but unlikely to be 
impacted by radiation sources or contamination in the area of interest.  
Note: Acceptable area background count rates for each of the direct survey instruments 
are provided on the label affixed to each instrument. If the background threshold is 
exceeded, the instruments cannot be used for direct surveys of items being considered 
for release. If possible, move to a lower background area, repeat the background 
measurement, and, if acceptable, conduct surveys of items at that location. 

3 Use the predetermined scan speed of 1.25 centimeters per second as outlined in 
TIWI-12 (Ref 1.3.5). Move the probe over the surface as close as possible 
(approximately 3 millimeters) to the surface without touching the surface. 

 For large items (greater than 1 square meter [m2]), conduct separate scans for 
each 1 m2 of surface area.  

 While performing the scan, observe the count rate audibly and visibly (optional). 
 If an audible or visual increase above background is observed, consider the 

location as a potential hot spot, but continue the scan until complete.  
 Record the results (counts per minute [cpm]) for each 1 m2 area. Each scan 

result represents the “average” total residual surface contamination. 
Note: Higher scanning speeds may be appropriate in certain situations, such as surveys 
in areas of known contamination.  
Surfaces prone to static electricity (i.e., HerculiteTM, plastic hard hats, and polyvinyl 
chloride pipe) can cause unattached radon daughter products to congregate, resulting in 
elevated direct readings. 

4 Perform a stationary, “static,” survey for a minimum of 1 minute at each “hot spot” 
identified during the scan to determine the count rate.  

 Record the reading (cpm) for all “hot spots”. The 1-minute survey of each “hot 
spot” represents the “maximum” total residual surface contamination. 

Note: The assessment of radiological conditions must include a sufficient number of 
survey points to characterize the radiological conditions present, verify boundaries, and 
confirm radiological posting. 

5 Take a background survey at the completion of the area/equipment survey to confirm 
that the meter is free of contamination and functioning properly. Conduct this end-of-
survey background measurement in the location where the pre-survey background 
measurement was taken.  
Note: If these readings differ significantly (e.g., twice pre-survey background reading) 
notify the lead RCT or RCS. 
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1.8.4 Removable Contamination Surveys 
Removable contamination levels are determined via the use of smear surveys to determine the 
removable or loose contamination on an item, equipment, or an area. Smears are counted on site 
using a Ludlum Model 3030, or equivalent, or other industry accepted. 

The survey procedure for smear surveys is provided in Section 1.8.4.1, the survey procedure for a 
large area smear (LAS) is outlined in Section 1.8.4.2, and the procedure for performance of sealed 
source leak tests is detailed in Section 1.8.4.3. 

1.8.4.1 Removable Contamination Surveys – Smear Surveys 
The following steps outline the process for completing a removable contamination survey using 
smears:  

Step Action 
1 Prepare for the survey by collecting the following: 

 A survey map of the area of interest or graphical representation of the area or 
item to be monitored. 

 Appropriate smear sample media and smear envelopes or baggies. Prior to 
use, write on the envelope, baggie, or directly on the smears to identify 
sampling location. Smears with individual “fold-over” covers do not require 
separate envelopes. Mark locations of smears on a map, drawing, or picture.  

 Gloves, appropriate anti-contamination clothing, and other personal protective 
equipment as required by the associated RWP. 

 Survey Report forms (Form FRM-TI-01-1), as appropriate. 
 The previous surveys of the area of interest have been checked, if available, to 

determine radiation and contamination types and levels in the areas to be 
surveyed and to determine whether conditions of safety have changed since the 
last survey. 

2 Determinations of removable contamination must be based on 100 cm2 taken in the 
following manner:  

 Locations of smears must be identifiable – prior to use, write on the holder, 
envelope, or directly on the smears to identify sampling location. Mark locations 
on a map, drawing, or picture.  

 Evaluate removable surface contamination in areas by smearing, in an 
S-shaped pattern, an area of 100 cm2, using a circular filter paper, 
manufactured disc smear, or other appropriate smear media.  

 Take the swipe using moderate pressure. Apply enough pressure to be 
representative of personnel spreading contamination by brushing past the 
surface.  

 Confirm that wet smears are dry before counting. 
Note: For items less than 100 cm2, smear the entire surface and note item was less 
than 100 cm2. 
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Step Action 
3 Field check the smears taken in contamination and high contamination areas with a 

direct survey instrument prior to counting on the Ludlum 3030. 
CAUTION: To avoid contaminating the instrument DO NOT place smears with count 
rates greater than 500 cpm alpha or 2,000 cpm beta in the Ludlum 3030. 
Surfaces prone to static electricity can cause unattached radon daughter products to 
congregate, resulting in elevated direct readings. 
If smears are found to be greater than these levels, count the high activity smear using 
an appropriate portable direct survey instrument and indicate as such on the survey 
report.  
Note: Results of field counts are not required to be recorded on the survey 
documentation, unless field counts are required due to high smear activity. 

4 Complete the Chain of Custody (COC) form (Form FRM-TI-01-3, “Chain of Custody – 
Example”). Secondarily contain the smears for transport to the counting station located 
in Building 570. 
Note: When carrying potentially contaminated smears, enter the back door of the 
Treasure Island Shaw office building, unless otherwise instructed. 

5 Count smears individually, for 1 minute each (or for required count time to meet 
minimum detectable activity). At the completion of the count, record the gross count 
result (cpm).  
Bag and label any smears with unexpected high readings for potential radionuclide 
analysis. Notify the RCS or lead RCT. 
Note: Surfaces prone to static electricity can cause unattached radon daughter products 
to congregate and be available for smear sampling. When suspected, recount smears 
after some period of time (typically overnight). Record results of the “recount” on the 
survey documentation to discriminate radon daughters from "long-lived" contamination. 

6 Prepare survey documentation as detailed in Section 1.9. 

1.8.4.2 Removable Contamination Surveys – Large Area Smear 
The LAS surveys are qualitative evaluations, designed to quickly indicate the presence of 
contamination. The LAS surveys cannot be used for posting determinations or release decisions. 
Quantitative determination of removable contamination must be based on 100 cm2 smears taken as 
specified in Section 1.8.4.1. 
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The following steps outline the process for completing a removable contamination survey using large 
area smears:  

Step Action 
1 To perform an evaluation of gross activity for a large area use a large area media 

(e.g., 9 inch by 4 inch filter paper, Masslin, disc smear greater than100 cm2) or “sticky 
roller” survey prior to performing disc smears of 100 cm2 areas. 

2 Each LAS area to be surveyed must be less than 2 m2. 

3 Count LAS smears using the appropriate portable direct counting instrument and record 
LAS results in the field activity daily log. 
Note: Do not include results of LAS surveys on the final survey documentation. 

4 If the survey requires determination of removable contamination levels, LAS surveys 
must be followed by a sufficient number of 100 cm2 smears to characterize the area of 
interest as instructed in Section 1.8.4.1.  

1.8.4.3 Removable Contamination Surveys – Sealed Source Leak Tests 
Techniques and equipment used for leak tests shall be capable of detecting the leakage of activity 
from sealed sources at a value equal to or exceeding 0.005 millicuries (11,000 disintegrations per 
minute [dpm]) as required by 10 CFR 20 (Ref. 1.3.2). This is a minimum acceptable detection limit 
and is not intended to be a decision basis for whether a source is leaking. The leakage criteria 
established for Treasure Island are the applicable removable contamination equal to or greater to the 
free release limits in Table 1.1 of Regulatory Guide 1.86 (Ref. 1.3.3) for the size of the source 
smeared, typically 10 cm2. 
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The following steps outline the process for completing a removable contamination survey for a 
sealed source leak test:  

Step Action 
1 Review the sealed source inventory record for the source to be surveyed and dose rate 

information, if available. 
Confirm that the sealed source being surveyed matches the description in the inventory 
record and that the source and container are properly labeled.  

2 Wear gloves while performing the leak test of the source. 

3 Mark each smear paper with an identifying number or character and smear the sealed 
source.  
 For encapsulated sources, smear the entire surface of the source 
 For electroplated or deposited/covered sources, smear the source container 
and smear around the perimeter of the source 
Note: Do not smear the active surface of an electroplated or deposited source as it may 
cause damage and subsequent leakage. 

4 Take an initial contamination measurement of each smear using an approved portable 
contamination monitor. 

5 If no removable activity is detected, fold the smear or place the smear in an envelope 
and proceed to Step 6. 
If removable activity is detected, then: 
 Immediately suspend further surveys of the source or others in the location 
 Survey the area and self to determine the extent of any contamination 
 Secure the area and contact the RSC or PRSO 

6 Measure activity of the smear with the low-level counting system, typically Ludlum 3030 
or 2929. Compare the results to the II leak test criterion (applicable Regulatory 
Guide 1.86, Table 1 value [Ref. 1.3.3]).  

7 If the leak test criterion is not satisfied, the source is considered leaking and must be 
removed from service. 

 Notify the RSC or PRSO immediately 
 Secondarily contain the sealed source for proper disposal as radioactive waste 
 Document that the source has been removed from service 
 Perform an area survey and decontaminate, as necessary 

8 If the leak test criterion is satisfied complete the sealed source survey documentation 
per instruction provided in Section 1.10.  

1.8.5 Personnel Surveys  
Perform whole body frisk surveys of individuals exiting a contamination area per RWP or as 
requested by the RCS or lead RCT. Surveys of hands and feet only may be required per the RWP 
upon exit from a Restricted Area. 
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The following steps outline the process for completing a personnel survey: 

Step Action 
1 Hold the probe over the person’s outer clothing as close as possible (approximately 

3 millimeters) without touching the surface area being surveyed and move at the 
1.25 centimeters per second scan speed. 

2 Survey the individual starting at their head and carefully survey around nose, mouth, 
eyes, and ears.  
Carefully survey the entire body, front and back, paying particular attention to the cuffs 
of pants, soles of shoes, and wrist and ankle area. 
Note: completion of whole body frisk should take approximately 4 minutes. 

3 If the worker is found to be contaminated, follow instructions detailed in TIWI-21, 
Radiological Incident Emergency Response (Ref. 1.3.6).  
Note: Survey documentation is not required unless skin or personal clothing 
contamination is identified. 

1.9 SURVEY DOCUMENTATION REQUIREMENTS 
All required survey results must be documented on the electronic survey form, FRM-TI-01-1, or 
equivalent. All applicable data fields must be accurately completed and legibly recorded. If survey 
reports are written upon, use black or blue permanent ink. All changes must be struck (one-line), 
initialed, and dated. 

1.9.1 General 

All blank blocks require an “NA” or a line thru the box entry. Complete survey documentation within 
2 days of performance of the survey, unless unexpected conditions occur, such as absence due to 
illness. When supplemental information is required, such as additional analytical analysis, 
submission may be delayed until the necessary information is available. Revise and resubmit 
surveys returned for revisions within 1 day. 

Survey report assembly: 

 Survey report 

 Continuation sheet(s), as applicable 

 Maps/drawing(s) 

 Analytical results, as applicable 

Electronic copies of final survey records are maintained on site for the duration of project activities. 
Original final survey records are periodically transmitted to the Shaw Concord, California office for 
storage in the central file system. Pending transfer to the Concord office, all original survey 
documents shall be filed by the work area designation in the radiological control department central 
files. 
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1.9.2 Survey Report 
The numbered boxes on the survey report example, Form FRM-TI-01-1, correspond to each of the 
following: 

1. Survey number: All survey numbers will start with TIRS (Treasure Island Radiological Survey) 
and will be typed on each page of the survey.  

The format is MM DD YYYY AREA CODE SEQ, example: TIRS 12112011 233 RSW 1 

Where: 

 MM: Two digit month  

 DD: Two digit day  

 YYYY: Four digit year  

 AREA: 233, 033, 031, 012, or other work area designation 

 CODE:  

– SUR – Requested Survey 

– RSD – Routine Survey Daily 

– RSW – Routine Survey Weekly 

– RSM – Routine Survey Monthly 

– RSQ – Routine Survey Quarterly 

– RTS – Routine Trash/Building Survey 

– JSS – Job Specific Survey (RWP) 

– URS – Unrestricted Release Survey 

– DOT – On-Site and Off-Site Transportation Survey 

– 911 – Incident Response 

SEQ: Enter the next sequential number obtained from the work area survey log. 

2. Survey description: A summary description of the survey, including the type of survey, must be 
written in a manner that clearly defines the purpose of the survey and the work supported. 

3. Instrument block: All information must be provided for each instrument used for the survey. 
Select the appropriate instrument from the ‘pull-down’ list provided. All backgrounds for the 
instruments will be the backgrounds established during the initial set-up of the instrument. 

4. Surveyor, date, and time: Enter the date the survey was performed and enter the start and end 
time of the survey. If the survey extends to the next day, include the different end date. Include 
printed name and signature of individual performing and documenting the survey and the date 
survey paperwork was completed by surveyor. 
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5. Survey location: Enter the location of the sample, smear, or where the exposure rate reading 
was performed in the form of a number corresponding to a map location or a brief description 
(e.g., front left tire, auger handle, etc.). 

6. Removable contamination: Record the observed counts (counts per minute) for alpha and 
beta/gamma for smears counted on the sample counter (typically Ludlum Model 3030). These 
results may be provided via the COC form (Form FRM-TI-01-3). The Electronic Survey Report, 
Form FRM-TI-01-1, and the data will be used to populate the activity column (dpm/100 cm2) 
using the appropriate instrument efficiency or the activity (dpm/100 cm2) will be provided directly, 
via the COC form. 

7. Direct (total contamination): Record the observed counts for beta/gamma and alpha for each 
static contamination measurement. The Electronic Survey Report, Form FRM-TI-01-1, will 
populate the activity column (dpm/100 cm2) using the appropriate instrument efficiency. 

8. Gamma static: Record the observed counts for gamma static measurement. 

9. Exposure rates: Record the observed instrument reading and select the appropriate distance the 
detector is from the surface or object being surveyed. Indicate the appropriate units.  

10. Additional comments: Enter additional information specific to each sample location. Other 
relevant information may include a surface or depth of sample or additional readings. 

11. Approval: Upon completion of the survey report and supplemental information, provide the 
packet to the designated individual, typically the RCS, for review and approval. The approver will 
review the document for accuracy, approve, and ensure that the final survey is saved as an 
electronic copy on the Treasure Island server.  

1.9.3 Continuation Sheet 

The survey report continuation sheet information shall include the information noted on the cover 
sheet or enter ‘see page 1’ for any information that is identical.  

1.9.4 Maps and Drawings 

Include the same information as listed on the Survey Report form. Form FRM-TI-01-4, “Survey 
Report Map/Details – Example,” or equivalent, shall be used to include maps, drawings, or 
photographs of the item, equipment, area, or other. 

1.10 LEAK TEST DOCUMENTATION REQUIREMENTS  
All required leak test results must be documented on the electronic sealed source leak test survey 
form, FRM-TI-01-2, or equivalent. All applicable data fields must be accurately completed and legibly 
recorded. If survey reports are written upon, use black or blue permanent ink. All changes must be 
struck (one-line), initialed, and dated. 

1.10.1 General 

All blank blocks require an “NA” or a line thru the box entry. Complete survey documentation within 
2 days of performance of the survey, unless unexpected conditions occur, such as, absence due to 
illness. When supplemental information is required, such as additional analytical analysis, 
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submission may be delayed until the necessary information is available. Revise and resubmit 
surveys returned for revisions within 1 day. 

Survey report assembly: 

 Survey report 

 Continuation sheet(s), as applicable 

 Analytical results, as applicable 

Electronic copies of final survey records are maintained on site for the duration of project activities. 
Original final survey records are periodically transmitted to the Shaw Concord, California office for 
storage in the central file system. Pending transfer to the Concord office, all original survey 
documents shall be filed by the work area designation in the radiological control department central 
files. 

1.10.2 Leak Test Report 

The numbered boxes on the leak test form, FRM-TI-01-2, correspond to each of the following: 

1. Survey number: All survey numbers will start with TIRS (Treasure Island Radiological Survey) 
and will be typed on each page of the survey.  

The format is MM DD YYYY AREA CODE SEQ, example: TIRS 12112011 570 SSS 1 

Where: 

 MM: Two digit month  

 DD: Two digit day  

 YYYY: Four digit year  

 AREA: 570 or other 

 CODE: SSS – Sealed Source Survey 

 SEQ: Enter the next sequential number obtained from the work area survey log 

2. Survey description: A summary description of the survey, including the type of survey, must be 
written in a manner clearly defines the purpose of the survey and the work supported. 

3. Instrument block: All information must be provided for each instrument used for the survey. 
Select the appropriate instrument from the ‘pull-down’ list provided. All backgrounds for the 
instruments will be the backgrounds established during the initial set-up of the instrument. 

4. Surveyor, date, and time: Enter the date the survey was performed, by entering the start and end 
time of the survey. If survey extends to next day, make sure to include the different end date. 
Include printed name and signature of individual performing and documenting the survey and the 
date survey paperwork was completed by surveyor. 

5. Source ID #: List the source identification number for each source. 

6. Nuclide: Enter the sealed source radionuclide. 
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7. Activity: List the current source activity level (microcuries) 

8. Removable contamination: Record the observed counts for alpha and beta/gamma for smears 
counted on the sample counter (typically Ludlum Model 3030). These results may be provided 
via the COC form (Form FRM-TI-01-3). The electronic Survey Report, FRM-TI-01-1, will 
populate the activity column (dpm/smear) using the appropriate instrument efficiency or the 
activity (dpm/smear) will be provided directly via the COC form. 

9. Less than 5 nanocuries: If results are less than 11,000 dpm/smear, enter “Yes” in the column. If 
not, enter “No.” Also, note if the activity exceeds the Treasure Island leak test criteria (Regulatory 
Guide 1.86 [Ref. 1.3.3]) and the actions taken in the comments column. 

10. Exposure rates: Record the observed instrument reading and select the appropriate distance the 
detector is from the surface or object being surveyed. Indicate the appropriate units.  

11. Additional comments: Enter additional information specific to each sample location. Other 
relevant information may include a surface or depth of sample or additional readings. 

12. Approval: Upon completion of the survey report and supplemental information, provide the 
packet to the designated individual, typically the RCS, for review and approval. The approver will 
review the document for accuracy, approve, and ensure that the final survey is saved as an 
electronic. 

Electronic copies of final survey records are maintained on site for the duration of project activities. 
Original final survey records are periodically transmitted to the Shaw Concord, California office for 
storage in the central file system. Pending transfer to the Concord Office, all original survey 
documents shall be filed by the work area designation in the Radiological Control department central 
files. 

1.11 FORMS 

 Form FRM-TI-01-1, Survey Report – Example 

 Form FRM-TI-01-2, Sealed Source Leak Test – Report – Example 

 Form FRM-TI-01-3, Chain of Custody – Example 

 Form FRM-TI-01-4, Survey Report Map/Details – Example 

1.12 ATTACHMENTS 
None. 
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Rev 
Level Rev Date Rev Description 

0 04/05/2010 Initial Issue 
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2 01/20/2012 Entire procedure revision. 

Approver 
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William Bishop, Radiological Control Supervisor 

Shaw Proprietary and Confldentlal-Copyright © 2012 by Shaw. All Rights Reserved. 



TREASURE ISLAND WORK INSTRUCTION 
 

RADIOLOGICAL SURVEYS 
No: TIWI-01-02 
Date: January 20, 2012 
Page:  20 of 23 

UNCONTROLLED 
WHEN REPRODUCED 

Shaw Proprietary and Confidential-Copyright © 2012 by Shaw. All Rights Reserved. 

Form FRM-TI-01-1 
Survey Report – Example 
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Form FRM-TI-01-2 
Sealed Source Leak Test – Report – Example 
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Form FRM-TI-01-3 
Chain of Custody – Example 

Shaw Page ___ of ___ 
950 Avenue M, Building 570, Treasure Island 
San Francisco, California 94130 
 
Project Number: 

RCT(s)  Collection Information 
Survey Number Smear/Sample Description Date Time Site/Bldg 

     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

Relinquished By: Date: 

Time: 

Received By: Date: 

Time 

Relinquished By: Date: 

Time: 

Received By: Date: 

Time 

Relinquished By: Date: 

Time: 

Received By: Date: 

Time 
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Form FRM-TI-01-4 
Survey Report Map/Details – Example 
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This document, including certain of its background information, contains proprietary and confidential information of Shaw 
and is to be returned upon request. Its contents may not be copied, disclosed to third parties, or used for other than the 

express purpose for which it has been provided without the prior written consent of Shaw. This document does not 
constitute a “Work for Hire.” 

1. PURPOSE 
The purpose of this Work Instruction (WI) is to provide step by step directions on collecting 
radiological field data and correlating it to Global Positioning System (GPS) data using a Ludlum 
Model 2221 or Ludlum Model 2350-1(or other equivalent) ratemeter/scaler coupled with a Ludlum 
Model 44-10 sodium-iodide (NaI) detector or a Ludlum Model 44-20 NaI (or other equivalent) 
detector with the Trimble Geo XH (or equivalent) system. 

2. SCOPE 
This WI provides directions for the user to set up the GPS, create files, perform a Gamma Walkover 
Survey (GWS), save data, process the data file created by the GWS and create the final survey 
document and save to the project files.  

Additional information for the operation of the Trimble Geo XH (GPS) can be found in Reference 3.8. 
Operation and use of the Ludlum instruments are detailed in References 3.3, 3.5 and 3.7. These 
instruments are appropriate to detect 226Ra as detailed in reference 3.1. Data collected in accordance 
with this WI are only intended to determine the potential presence of radioactive commodities or 
226Ra contamination above the investigation levels and are not suitable to make unconditional 
release determinations or waste determinations for land areas or excavated soil. Attachments 7.1 
and 7.2 are specific to Treasure Island. The coordinate system may change on another project. 

3. REFERENCES 
3.1 Shaw Environmental, Inc., 2011, Technical Basis for Treasure Island Radiation Detection 

Instruments, September. 

3.2 Shaw applicable Site Radiation Protection Plan (RPP). 

3.3 Shaw Environmental, Inc., 2011, Surveys and Monitoring, SPL-SOP-8.10.7. 

3.4 Shaw Environmental, Inc., 2011, Preparation of Survey Documentation, Treasure Island Work 
Instruction, TIWI-01. 

3.5 Shaw Environmental, Inc., 2011, Operation and Use of Portable Instruments at Treasure 
Island, Treasure Island Work Instruction, TIWI-12. 

3.6 Shaw Environmental, Inc., 2011, Control of Radiation Protection Records, Treasure Island 
Work Instruction, TIWI-13. 

3.7 Ludlum Instrument Operating Manuals. 

3.8 Trimble Geo XH Operating Manual. 
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4. DEFINITIONS 

TERM/ACRONYM DEFINITION 
226Ra 
GIS 
GPS 
GWS 
MDC 
NaI 
PRSO 
RCS 
RCT 
TIWI 
USB 
WI 

Radium-226 
geographical information system 
GeoXH global positioning system 
Gamma Walkover Survey 
minimum detectable concentration 
Sodium Iodide  
Project Radiation Safety Officer 
Radiological Controls Supervisor 
Radiological Controls Technician 
Treasure Island work instruction 
universal serial bus 
work instruction 

5. RESPONSIBILITIES  

5.1 Project Radiation Safety Officer 
The Project Radiation Safety Officer (PRSO) is responsible for the maintenance and management 
and revision of this procedure. The PRSO is also responsible for making sure workers are following 
this procedure as described herein.  

5.2 Radiological Controls Supervisor 
The Radiological Controls Supervisor (RCS) will be responsible for the field oversight of the 
Radiological Control Technicians performing this procedure.  

5.3 Radiological Controls Technicians 
The Radiological Controls Technicians (RCT) will be responsible for the field execution of this 
procedure and for addressing any issues or suggested modifications with the RCS or PRSO.  

6. PROCEDURE 
6.1 Set up for Consumer Grade Baby Jogger or Handheld Method 

1. For surfaces that are even or have minimal obstructions, for example: blacktop, excavation 
footprints that have been graded, yards, etc., a consumer grade baby jogger may be used. The 
consumer grade baby jogger (hereafter referred to as cart) has to be retrofitted to carry the 
survey ratemeter/scaler, NaI detector and the Trimble GPS. The cart will have a plastic insert 
that supports the NaI detector 10 cm (~4 inches) above ground surface and the wheel width is 2 
feet. That allows consistent survey spacing of 1 foot over a non-obstructed ground surface. For 
obstructed ground surfaces, spoil piles, rough ungraded excavations, mountainous geography, 
saturated soil that the cart would sink in, low hanging vegetation, or any other type of terrain that 
would present a challenge to push the cart in, the Trimble GPS and NaI detector will have to be 
held by hand. The rate at which the survey will be performed and distance for the turnarounds 
shall be the same for both the cart and the handheld method. Refer to Section 6.4  
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2. The GWS requires the probe be mounted to the underside of the cart for a fixed geometry to 
meet scan minimum detectable concentration (MDC) calculations when moved at a specific rate 
of speed. The height that has been modeled at Treasure Island is 10 cm perpendicular from the 
bottom of the probe to the ground. (Reference 3.1). When using the handheld method the same 
MDC, spacing and probe to ground distance is used. The only difference being the surveyor will 
have to maintain the 10 cm by using a jig or other means to ensure the 10 cm from the ground to 
the probe is maintained regardless of the terrain.     

6.2 Start up USING THE Ludlum 2221 
1. The Ludlum 2221 (2221) should be set up in accordance with Reference 3.7 and the settings 

should be per Reference 3.5: 

a. Window = Out 

b. Digital Ratemeter Mode 

c. Battery Voltage = 5.0 or higher  

2. Secure the 2221, NaI detector, and GPS to the cart and proceed outdoors into an open area free 
of overhead obstructions. 

3. Connect the GPS handheld to the 2221, via the thin RS232 coaxial cable.  

4. Plug in the external antenna to the GPS. Note that the GPS is equipped with an internal 
antenna. If there are no overhead obstructions such as trench sidewalls and building, the 
external antenna may not be needed. 

5. Power on the 2221. This must happen prior to powering on the GPS to prevent false readings or 
spiking from the 2221. 

6. Power on the GPS by pressing green on/off button           .  

7. After the GPS has completed system start-up, use the stylus and click the word “GPS” located in 
the lower right corner of the screen. Note: this may take some time to load. As the TerraSync 
software opens, there will be a brief audible tone. If the tone is not heard, click the speaker icon 
in the upper right hand corner of the screen and set volume to the maximum setting so that it is 
easily heard over work area ambient noise. The opening screen will be “Skyplot” and displays 
the current available satellites.  

8. In the upper left hand corner of the screen there is a main drop-down menu, below the main 
menu and throughout the screen there could be one to several sub-menus. From the main menu 
click “Setup” then See Attachment 7.1 for the initial settings for the 2221. 

9. After configuring the GPS unit with the initial settings in Attachment 7.1, the GPS should now be 
ready to communicate with the 2221. 

10. Go to the starting point of the GWS. From the main menu, click “Data.” 

11. Under the “File Name” box, type a new file name in the following format:  

Site_Location_MMDDYYYY 

Example:  LesterCT_GridG2_02192010. 

Then click “Create.” 
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12. Click the “OK” box on the pop up after clicking “Create.” 

13. Select “Line Generic” feature name, then click “Create.” 

14. The GPS will start beeping indicating the GPS has acquired enough satellites and is recording 
data (coordinates and 2221 count rates). If there are fewer than 5 satellites, there will be no 
beeping and the survey cannot be performed. See “Troubleshooting” Section 6.9. Reasons for 
too few satellites may be satellites positioned too close to the horizon or nearby overhead 
obstructions such as excavation walls, buildings, trees, etc. It is possible that there are 5 or more 
satellites but the configuration is not optimum resulting in a position dilution of precision (PDOP) 
value that is too high. If this occurs, contact the RCS for further instructions. If the beeps are 
audible, wait 5 seconds and click “Pause.”   

15. From the main menu, click “Status.” From the left sub-menu, click “Sensor.” 

16. Data is updated for “Count Within Feature, Total Count, and Last String.” The first two are the 
total number of records stored (these are GPS/2221 readings recorded every second), and “Last 
String” is the count rate in counts per minute (cpm) sent from the 2221. If numbers are visible, 
the GPS is communicating with the 2221. 

17.  Routinely monitor the “Sensor” screen and check that there are at least 5 satellites. Total 
satellites acquired are indicated by a number next to a satellite symbol at the top of all screens. If 
the sensor data is not continuously counting and changing on the sensor screen or there are 
less than 5 satellites, then GPS and 2221 data is not being recorded. 

18. From the main menu, click “Map” so walkover progress may be observed. At the bottom of the 
screen there is a circle with a + or – in it. These are the zoom buttons and it is at the discretion of 
the user to determine how far or how close to zoom to view the progress. Generally, clicking the 
+ icon 7 times (a scale of approximately 3 meters) is a good starting point. Under the “Options” 
sub-menu, “Auto Pan To GPS Position” may be selected. This automatically pans the map to 
view the current GPS location. The entire area surveyed can be viewed by clicking the = symbol 
at the bottom of the screen. The surveyor can periodically review the map screen to ensure no 
unacceptable spaces exist between transects.  

19. Press “Play    ,” the GWS is now ready to start. 

6.3 Start Up USING THE Ludlum 2350-1 
1. The Ludlum Model 2350-1 (2350) needs to be set up in accordance with Reference 3. 7 and 

Reference 3.5. To prepare the 2350 for collecting/dumping data there are extra steps to be 
taken. The software disc (included in 2350 storage box) needs to be downloaded on a computer. 

a. Turn 2350 on. 

b. Battery Voltage= 5.0 or higher.  

c. Connect RS-232 cable from 2350 to computer. 

d. On the computer Start menu, select “Programs”, then select “Ludlum Instruments or 
2350 Interface” (depending on the computer). 

e. Then select HyperTerminal. There will be a blank screen with a flashing cursor. 

f. Double click on this cursor, then type SAD1,1,1 and press “Enter”. This sets the 
meter to ON, Ratemeter, and Auto Dump every 1 second. 
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g. Scientific/Engineering Notation should be streaming down the computer screen. 
These are the 2350 count rates and indicate the meter is ready. 

h. Unplug the RS-232 cable from the computer while the information is still streaming 
and DO NOT TURN 2350 OFF. Turning the meter off resets the sequence and it is 
no longer in Auto Dump or Ratemeter Mode. Only turn meter off when the GWS is 
complete, the file has been closed and the meter will no longer be needed for 
another GWS for the day. If the meter is turned off then this step, (Step 6.3.1) will 
have to be repeated. 

2. Refer back to 6.2, Step 2 and resume the same steps with the exception of Step 9. Attachment 
7.2 should be used for the 2350 initial settings for the GPS. 

6.4 SCANNING 
1. Walkover scan speed is ½ meter per second or less.  

2. To achieve 100% coverage of the survey area each pass should overlap the previous pass by 1 
foot.  

3. If the GPS is placed in pause mode with a file open, do not move the unit or coordinates will 
continue to be recorded without data from the Ludlum instrument. 

4. During operation an audible response on the Ratemeter can be used to identify areas of 
elevated activity. Headphones or an earpiece are recommended if background noise is too loud.  

5. If during the walkover an area of elevated activity is identified and the count rate exceeds the 
investigative level for the instrument, mark the location with a flag or paint.  

6. Upon completion of the GWS, return to any marked locations for further investigation. Any 
additional hotspots will be identified on the post processed GWS figure and will also be 
investigated.  

6.5 CLOSING A FILE 
1. After completion of the survey, select “Data” from the main menu, then click the           button to 

stop data recording. Then select “Close” to close the file, then “Yes” on pop up screen. Data will 
automatically be saved. To exit and turn off the GPS, select the “X” button in upper right side of 
screen. Select “Yes” to exit TerraSync. 

2. To turn off the GPS, push the green on/off button            for 2-3 seconds. Choose “Shutdown”.. 

6.6 Opening AN existing TERRASYNC file  
If it is necessary to stop the GWS and continue at another time, the user has two options. The 
existing file can be reopened to continue data collection or a new file can be created. If the user 
chooses to create a new file, simply follow the same steps in 6.2 (2221) or 6.3 (2350). The user can 
name the file with the same name as the existing file but needs to add something that differentiates it 
from the original: Site_Location_MMDDYYYY_Revision; Example: LesterCT_GridG2_02192010_2. 
If the user only wants to create one file for the entire survey area, the following steps are taken to 
open an existing file: 

1. Follow Steps 1-10, Section 6.2 

2. Go to the new starting point of GWS. 
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3. After clicking “Data” from the main menu, click “Existing File” on the sub-menu. 

4. Select the file to be opened. Click “Open.” 

5. On the left sub-menu, change “Update Features” to “Collect Features”. If “Update Features” is 
selected, ALL EXISTING DATA WILL BE ERASED and replaced with the new data. 

6. Select “Line Generic” feature name, then click “Create.” This will create a new feature in which to 
store GWS data.  

7. Continue Steps 15-19, Section 6.2. 

6.7 Post Processing Of saved data on GPS 
1. Dock the GPS in the plugged in charging cradle. Carefully align antenna end in the cradle first, 

and then push the bottom end down until it locks into place. When done correctly, an orange or 
green light will illuminate next to the GPS on/off button.             Orange indicates the GPS battery 
is charging and green indicates fully charged. 

2. Connect the USB cable to a computer installed with Microsoft ActiveSync (ActiveSync) and GPS 
Pathfinder Office (Pathfinder) software. If not already done, turn on the computer.  

3. Turn on the GPS by pushing the on/off button. 

4. The computer should automatically connect to the GPS using ActiveSync. A pop-up  box will 
appear on the computer labeled “Synchronization Setup Wizard”. Click “Cancel.” Do not 
synchronize or set up a partnership between the computer and GPS. Close the “Synchronization 
Setup Wizard.” 

5. The ActiveSync box will appear. Click “X” to close the box; it will continue running and move to 
the system tray. 

6. From the computer “Start” menu, navigate to “Programs - Trimble - GPS Pathfinder Office.” Then 
click “GPS Pathfinder Office” at the top. 

7. When Pathfinder opens, a pop-up box labeled “Select Project” will appear. For “Project Name” 
select “Treasure Island.” If unavailable, click “New” and setup a folder for files to be transferred 
into under the project name Treasure Island. For example: c:\DocumentsandSettings\John.Doe\ 
MyDocuments\TreasureIsland 

8. When finished, click “OK.” 

9. Next, click “Utilities” at the top and select “Data Transfer.” In the “Data Transfer” box, ensure the 
green check button is selected and the picture indicates a GPS and computer connection. If not, 
then click the green check button to connect. 

10. With the “Receive” tab selected, click “Add” and select “Data File.” This will prompt a screen 
showing all the files on the GPS. Choose the file(s) that need(s) to be processed and click 
“Open.” The selected file(s) will now appear in the “Files to Receive” queue. Click “Transfer All”. 
When complete, the “Transfer Completed” box will appear. Click “Close.” Close the “Data 
Transfer” box.   

11. Click “Utilities” at the top and select “Export.” The “Export” pop-up box will appear with the file 
name(s) just transferred in the “Selected Files” queue. The “Output Folder” is where the file will 
be exported to. It is the user’s discretion on the location to put the file. Under “Choose an Export 
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Setup,” “Sample ESRI Shapefile Setup” should be selected from the drop down menu. After 
choosing your output folder, click “OK.” A pop–up box stating ”No ESRI projection file has been 
found. Do you wish to continue with the export?” Click “Yes.” An “Export Completed” box will 
appear with the details of the file being exported. Click “Close” and close Pathfinder. 

12. An .ssf file has now been created and is saved in the Output Folder selected. Treasure Island 
sends this .ssf file to a Geospatial Analyst who then post processes the data file with 
GIS/ArcMap and other software. These electronic files are stored in the Radiological control 
department server. At the end of the project they will be downloaded to a CD and maintained in 
project files per Reference 3.6. 

13. Choose a Geospatial Analyst or equivalent GIS/ArcMap expert and attach the .ssf file to an e-
mail. The expert will process the data file and send the appropriate maps, statistics, scatter plot 
maps, and cumulative frequency plots.  

14. The user and the Geospatial Analyst or equivalent should communicate on keeping these 
completed files in an organized electronic file or by hard copy and keep a cumulative list of 
reference areas, static surveys and GWS. This will allow structured communication between the 
user and the analyst. If an instrument is sent off or returned for calibration and is returned to 
Treasure Island with the same probe it is important that a distinction is made from the original. 
For example if the user’s original instrument has a serial # of 268650, when it comes back from 
the calibration or repair the instrument now needs to be # 268650A. This allows the user and the 
Geospatial Analyst or equivalent to differentiate between the two because after leaving the site 
the instrument will have to be re-set up and this will create new backgrounds, investigation 
levels, etc. The new instrument should be thought of as a separate instrument and added to the 
cumulative list with the new serial #.  

6.8 Documentation 
The final survey GIS map showing the location of survey points and corresponding radiation survey 
range results and information on the investigation level for the instrument used will be saved 
electronically and saved to project files. An example is provided in Attachment 7.3.  

The file name shall include the location of the GWS and the date the GWS was performed. The 
GWS map should include the same file name. The copy should be in color or in a format so it is clear 
which range corresponds to the marks on the map. 

In cases where the GPS was not used to collect gamma survey data, a radiological survey form will 
be completed and the survey scans and static measurement data will be documented per Reference 
3.4. A map showing the location of the grids surveyed and the location of the highest readings found 
in each grid will be included on the survey map.  

6.9 TROUBLESHOOTING 

1. There are not enough satellites (<5) to start or continue the survey. 
Satellites are not being picked up or have been lost due to the spacing of the satellites or 
due to an obstruction (building, tree, structure, etc). The GPS settings can be adjusted to get 
more satellites. The Skyplot screen is the section where this takes place. To get to the 
Skyplot screen from another section or during a survey, select “Status” from the main menu 
and then “Skyplot” on the sub-menu. At the bottom of screen there will be a slider bar with 
“Productivity …..Precision.” To get more satellites move the slider bar towards “Productivity.” 
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This allows the receiver to log data from more satellites; however, precision may be lost. 
Only move the bar one click at a time checking to see if it has enough satellites to continue 
after each click. The default position is the middle. If possible change back to default after 
getting around obstruction. If this doesn’t work after sliding bar to last click then satellites are 
most likely below the horizon mask or are spaced too close together. The survey will have to 
be continued at another time or contact the RCS for direction. 

If gamma surveys need to be completed and GPS datalogging is not possible, an option to 
conduct scanning and static gamma measurements will be completed per direction of RCS. 
The area will be laid out in 1 meter grids and scanning of the entire area by hand at height of 
10 cm above ground surface with sodium iodine detector will be performed. Readings in 
gross counts will be monitored and the range of lowest to highest reading will be 
documented on the survey for the grid. At the highest two readings within the grid, a one 
minute static count will be documented on the survey form. Any readings exceeding the 
investigation level will be further investigated for possible commodities or soil contamination. 

2. The screen has turned white or it has frozen and no choices can be made. 
The unit has become over heated and needs to be cooled off immediately. Take the unit to a 
cool place. After 30 minutes check to see if it will start back up or turn it off. If not then let it 
cool until it functions. 

3. The GPS is not receiving data from the Ratemeter. 
While monitoring the “Status – Sensor” screen, if the “Last String” line either shows no 
count rate or the count rate is not updating every 1 or 2 seconds, then pause     
or stop      the GWS. Check the RS-232 cable connections. Replace the cable if 
necessary. Resume recording and observe that the “Last String” line is correctly 
displaying the count rate sent by the digital output of the Ratemeter. Monitor the “Sensor” 
screen to ensure this problem does not recur.  

7. ATTACHMENTS 
7.1 Ludlum Model 2221 Trimble GeoXH Initial Settings 

7.2 Ludlum Model 2350-1 Trimble GeoXH Initial Settings 

7.3 Example of GIS Survey Maps 
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8. REVISION HISTORY AND APPROVAL 

Rev 
Level Rev Date Rev Description Approver 

0 09/09/2011 Initial Issue  

_________________________________________ 

License Radiation Safety Officer 

 

_________________________________________ 

Project Radiation Safety Officer 

 

_________________________________________ 

Radiological Controls Supervisor 

 
  



TREASURE ISLAND WORK INSTRUCTION 
 

TITLE: GAMMA WALKOVER SURVEY USING A 
GLOBAL POSITIONING SYSTEM  

No: TIWI-07-00 
Date: September 9, 2011 
Page:  10 of 13 

 

Shaw Proprietary and Confidential-Copyright © 2011 by Shaw. All Rights Reserved. 

Attachment 7.1 
Ludlum Model 2221/2241 Trimble GeoXH Initial Settings 
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Attachment 7.2 
Ludlum Model 2350-1 Trimble GeoXH Initial Settings 
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Attachment 7.3 
Example of GIS Survey Maps 

  



TREASURE ISLAND WORK INSTRUCTION 
 

TITLE: GAMMA WALKOVER SURVEY USING A 
GLOBAL POSITIONING SYSTEM  

No: TIWI-07-00 
Date: September 9, 2011 
Page:  13 of 13 

 

Shaw Proprietary and Confidential-Copyright © 2011 by Shaw. All Rights Reserved. 

Attachment 7.3 
Example of GIS Survey Maps 
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1. PURPOSE 

This Work Instruction (WI) provides specific direction for the use of portable radiological instruments 
at TI and demonstrates the suitability of the selected instruments to adequately detect the 
radionuclide of concern, radium-226 (226Ra). 

2. SCOPE 

This WI provides standard practices and operating procedures for the instruments listed in Table 1 
and equivalent instruments. This document provides the minimum required steps and quality checks 
that all employees and subcontractors are to follow when operating these instruments. Proper 
control, calibration, and daily checks of these instruments ensure that operating parameters 
demonstrate compliance with applicable data quality requirements and/or regulations. Also provided 
in this WI are instructions for the documentation of instrument performance and survey data. Use of 
these detectors is for performance of surveys to identify potential 226Ra in the environment, on 
materials, or on equipment in excess of instrument specific investigation levels or project release 
criteria. 

Table 1: Portable Instruments 

DETECTORS DETECTOR TYPE TYPICAL METERS USE 

Ludlum 43-68 126 cm2  
Gas-flow proportional 

Ludlum 2360 Ludlum 2224 Alpha/beta surface 
contamination 
surveys 

Ludlum 43-93 100 cm2 ZnS scintillator Ludlum 2360 Ludlum 2224 Alpha/beta surface 
contamination 
surveys 

Ludlum 43-37 584 cm2  
Gas-flow proportional 

Ludlum 2360 Ludlum 2224 Alpha/beta surface 
contamination 
surveys 

Ludlum 44-10 2-in x 2-in NaI scintillator Ludlum 2221 Ludlum 2350-1 Gamma 
investigation 
surveys 

Ludlum 44-20 3-in x 3- in NaI scintillator Ludlum 2221 Ludlum 2350-1 Gamma 
investigation 
surveys 

Ludlum 43-10-1 ZnS adhered to plastic 
scintillator 

Ludlum 2929 NA Alpha/beta sample 
counting 

Integral internal 
detector 

ZnS adhered to plastic 
scintillator 

Ludlum 3030 NA Alpha/beta sample 
counting 

Integral internal 
detector 

Ion Chamber Ludlum 9-3 NA Beta/gamma 
exposure rate 
surveys; mR/hr 



TREASURE ISLAND WORK INSTRUCTION 

 

TITLE: OPERATION AND USE OF PORTABLE 
INSTRUMENTS AT TREASURE ISLAND 

No: TIWI-12-01 
Date: October 29, 2012 
Page:  2 of 21 

 

Shaw Proprietary and Confidential-Copyright © 2011 by Shaw. All Rights Reserved. 

DETECTORS DETECTOR TYPE TYPICAL METERS USE 

Integral internal 
detector 

1-in x 1-in NaI scintillator Ludlum 19 NA Gamma exposure 
rate surveys; 
µR/hr 

 

3. REFERENCES  

3.1 U.S. Nuclear Regulatory Commission, 2011, Code of Federal Regulations, 10 CFR 20, 
Standards for Protection Against Radiation. 

3.2 U.S. Nuclear Regulatory Commission, NUREG-1757, Vol. 2, Rev. 1 “Consolidated 
Decommissioning Guidance, Characterization, Survey, and Determination of Radiological 
Criteria” 

3.3 U.S. Nuclear Regulatory Commission, NUREG-1507, “Minimum Detectable Concentrations 
with Typical Radiation Survey Instruments for Various Contaminants and Field Conditions” 

3.4 Shaw applicable Site Radiation Protection Plan (RPP). 

3.5 Shaw Environmental, Inc., 2011, Radiation Monitoring Instrumentation, SPL-SOP-8.10.2. 

3.6 Shaw Environmental, Inc., 2011, Surveys and Monitoring, SPL-SOP-8.10.7. 

3.7 Manufacturers’ Operating Manuals 

3.8 Shaw Environmental, Inc., 2012, Project Technical Basis Document, Instrumentation Program 
(Treasure Island), July. 

4. DEFINITIONS 

TERM/ACRONYM DEFINITION 

Alpha Radiation () Alpha particles (He+2) emitted by some radionuclides while undergoing 
radioactive decay. While Alpha radiation does not pose an external 
exposure threat, alpha emitters may also emit photons (gamma or 
X-ray) during decay or attenuation. Alpha particles can pose an 
internal hazard if ingested or inhaled. 

Background Radiation Radiation that occurs naturally in the environment. Background 
radiation consists of cosmic radiation from outer space, or radioactive 
elements in geological media, building material, or other natural 
sources, including radon and its decay products in air and global 
fallout as it exists in the environment from the testing of nuclear 
explosive devices or from past nuclear accidents such as Chernobyl 
that contribute to background radiation and are not under the control 
of the licensee. “Background” radiation does not include radiation from 
source, byproduct, or special nuclear material regulated by the 
Nuclear Regulatory Commission (NRC).  
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TERM/ACRONYM DEFINITION 

Beta Radiation Beta particles (β) emitted by some radionuclides while undergoing 
radioactive decay. With few exceptions, beta-emitting radionuclides 
also emit photons (gamma or X-ray) during decay. Beta particles 
cannot penetrate human skin but do pose a hazard to the skin and 
lenses of the eye. 

Gamma Radiation Photons emitted from the nucleus of most atoms during the 
radioactive decay process. Gamma rays do not have mass or 
electrical charge and can be very penetrating depending on their 
energy level. Gamma rays pose an external hazard.  

Ionizing Radiation Alpha particles, beta particles, gamma rays, neutrons, energetic 
electrons or protons, and other particles capable of producing ions 
when interacting with matter. 

Mylar Biaxial-oriented polyethylene terephthalate (boPET) is a polyester film 
made from stretched polyethylene terephthalate (PET) and is used for 
its high tensile strength, chemical dimensional stability, transparency, 
reflectivity, gas and aroma barrier properties and electrical insulation. 

Photomultiplier Tube 
(PMT) 

A sensitive detector of light in the ultraviolet, visible, and near-infrared 
ranges of the electromagnetic spectrum. These detectors multiply the 
current produced by incident light by as much as 100 million times in 
multiple dynode stages, enabling individual photons to be detected 
when the incident flux of light is very low.  

Scintillator Detector or scintillation counter is used when a scintillator counter is 
coupled to an electronic light sensor such as a photomultiplier tube 
(PMT) or a photodiode. PMTs absorb the light emitted by the 
scintillator and reemit it in the form of electrons via the photoelectric 
effect. The subsequent multiplication of those electrons (sometimes 
called photo-electrons) results in an electrical pulse which can then be 
analyzed and yield information about the ionizing radiation that 
originally struck the scintillator.  

Sodium Iodide (NaI) An inorganic alkali halide salt grown into a crystal with specific 
geometry used to detect gamma radiation via scintillation, when 
coupled with a photomultiplier tube. 

Zinc Sulfide (ZnS) ZnS is utilized as a scintillation detector, because it emits light on 
excitation by x-rays or electron beam, making it useful for x-ray 
screens and cathode ray tubes. It also exhibits phosphorescence due 
to impurities on illumination with blue or ultraviolet light. Silver 
activated zinc sulfide (ZnS(Ag)) has a very high scintillation efficiency 
but is only available as a polycrystalline powder and is thus used in 
thin screens for alpha particle detection. 
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5. RESPONSIBILITIES 

5.1 Project Radiation Safety Officer 

The Project Radiation Safety Officer (PRSO) is responsible for the maintenance and management of 
the instrumentation. The PRSO is also responsible for making sure Radiological Control Technicians 
(RCTs) are following this procedure as described herein.  

5.2 Radiological Controls Supervisor 

The Radiological Controls Supervisor (RCS) is responsible for the oversight of the RCTs operating 
these instruments.  

5.3 Radiological Control Technician 

The Radiological Control Technicians (RCT) are responsible for compliance with this WI, recognizing 
instrumentation problems and notifying the RCS or PRSO of malfunctioning instruments. RCTs shall 
understand project investigation levels and release criteria and know how to compare instrument 
response to the applicable investigation levels or release criteria. 

6. PROCEDURE  

Instruments are calibrated and operated in accordance with manufacturers’ instructions and 
Reference 3.3, are set-up and function checked each day of use in accordance with this WI.  

Table 2 compares the energies of the check sources in use to 226Ra and demonstrates that 
instrument specific responses based on these check sources will result in satisfactory detection of 
226Ra activity. 

Table 2: Source Energy Comparison For Treasure Island 

RADIONUCLIDE 
ALPHA ENERGY 

(MeV) 
BETA MAX ENERGY 

(MeV) 
GAMMA ENERGY 

(MeV) 
226Ra 4.78 (95% abun) 214Bi, 1.5 (40% abun) 

214Pb, 0.65 (40% abun) 

226Ra, 0.18 (4% abun) 
214Bi, 0.69 (47% abun) 
214Pb, 0.35 (36% abun) 

230Th1,2 4.68 (76% abun)   
99Tc1,3  99Tc, 0.29   
137Cs1,4  137Cs, 0.51 137Cs, 0.662 (85% abun) 
1 The check sources in use include one of these radionuclides. 
2  230Th compares well with the alpha energy of 226Ra and is slightly lower in energy so it is a 

conservative calibration source. 
3 99Tc is lower in energy than the significant daughter products of 226Ra so it is a conservative 

calibration source. 
4 137Cs has a gamma which is similar to the 214Bi daughter and the response of the NaI detectors has 

been specifically calculated to 226Ra and its daughter energies using the method of NUREG-1507. 
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6.1 Exposure Rate Meters 

Exposure rate meters (Model 19, Model 9-3) will be pre-operationally inspected and response 
checked in accordance with the following steps. Both background and source response shall be 
verified to be within the +/-20% daily variability at the beginning of each work day the instrument is 
used. 

6.1.1 Calibration Verification 

All portable radiological instruments shall have an approved, current calibration label 
(Reference 3.3). Calibration verification shall be performed prior to the use of the instrument. 

6.1.2 Physical Check 

A physical check of radiological instruments is an inspection of the general physical condition of each 
instrument and detector. A physical check shall be performed prior to using a radiological instrument.  

The physical check should include inspecting the instrument for loose or damaged knobs, buttons, 
cables, and connectors; broken/damaged meter movements/displays; dented or corroded instrument 
cases; punctured/deformed probe/probe window(s), cables, etc.; and any other physical impairments 
that may affect the proper operation of the instrument or detector. Any instrument or detector having 
a questionable physical condition shall not be used until the condition is properly corrected. 

The instrument, cable, and detector as calibrated should be kept together as a unit. Do not swap 
components. 

6.1.3 Battery Check 

A battery check is performed to help ensure that there is sufficient voltage being supplied to the 
detector and instrument circuitry for proper operation. This check shall be performed in accordance 
with the instrument's technical manual. 

6.1.4 High Voltage Check (HV) 

The HV is adjusted during instrument calibration; additional adjustment for normal operation is not 
required. However, an HV check is required prior to each use in accordance with the specific 
instrument technical manual. For some instruments a HV check in the field is not possible. An 
instrument with suspected HV problems shall be immediately reported to the PRSO. 

6.1.5 Response Source Check 

A response source check is performed to ensure that the instrument will accurately respond to a 
known source of radiation. Obtain a check source of the proper size, type, and activity for the 
instrument/detector being used and perform the response source check as follows: 

1. Determine the background radiation level. It must be low enough to allow a measurable 
response to the check source being used. Careful monitoring of changing background levels is 
necessary to obtain accurate instrument readings. 

2. Begin with the instrument on the highest range/scale and energize the audible device, if 
applicable. 

3. Slowly move the detector towards the check source and check the instrument for an increase in 
audible and/or visual response. 
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4. If appropriate check source(s) are available, change the range/scale of the instrument to obtain a 
visual indication and to check each of the meter ranges/scales. If an appreciable response 
cannot be obtained (even in the lowest range), evaluate instrument performance by comparison 
to previous source check data for the instrument. Notify the Project RSO of any 
instrument/detector response problems. Document the response on the Ratemeter Daily 
Instrument Check Sheet. Plot the response on the Control Graph at the bottom of the Ratemeter 
Daily Instrument Check Sheet. 

5. The Project RSO or designee shall set up the control graph for background and source response 
on the Ratemeter Daily Instrument Check Sheet such that lines indicate when an instrument is 
outside of the +/- 20% variability. 

6. Instruments with day-to-day background or source responses that vary by more than 20% under 
identical conditions shall be removed from service and the Project RSO shall be notified. 

Ratemeter instrument inspections, performance verifications, and corrective actions shall be 
recorded on the Ratemeter Daily Instrument Check Sheet prior to use.  

6.2 Sample Counters 

Sample counters (Model 2929, Model 3030) will be prepared for use in accordance with the following 
steps: 

6.2.1 Sample Counter Pre-operational Requirements 

Prior to the use of sample counters, the following inspections/operational verifications shall be 
performed in addition to those required in Section 6.1 for ratemeter-type instruments (i.e., calibration 
verification, physical check, battery check, HV check).  

6.2.2 Background Measurement (Initial Project Set-up) 

1. Ensure that the sample holder tray is empty and clean. The detector/sample holder geometry 
should be set up in the same configuration as that to be used when counting samples to produce 
the most accurate results. 

2. Select the desired counting time. The selected time must be consistently used to perform all 
source and sample/swipe counting operations. The counting time directly influences the 
Minimum Detectable Concentration (MDC) obtained for the instrument. Although the counting 
time must be long enough to obtain the desired MDC, it must be short enough to be practical. 
The background measurements should be performed in conjunction with the MDC calculations. 

3. Perform the background measurement for the selected time period (t) and record the total counts 
measured on the Scaler Instrumentation Check Sheet. 

4. Repeat the background measurement ten times. Record the total counts observed for each 
measurement on the Scaler Instrumentation Check Sheet. 
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5. Calculate the average background counts ( bC ) and the standard deviation (SDb ): 

 

Where: 




N

i 1
 = Summation of item 1,2,3…N 

  bC  = Average number of background counts 

  SDb = Standard deviation of the background counts 
  N = Number of measurements 
  

ibC  = Background counts 1, 2, 3 … N 

6. Record the average background ( bC ), background count time (tb), and the standard deviation 

(SDb) on the Scaler Instrumentation Check Sheet. 

7. Divide bC  by tb to determine the average background count rate in cpm (


bC ), and record the 

result on the Scaler Instrumentation Check Sheet. 

Background is checked at the beginning of each work day the instrument is used. Acceptable 
background response is assessed using the following equation: 

 bb CC    3SDb  

Where: 

bC  = Average background counts. 
SDb  = Standard deviation of the average background counts. 

If the background measurement is satisfactory, continue. If the background measurement does 
not meet this criterion, immediately notify the PRSO. Record the background measurement on 
the Scaler Daily Instrument Check Sheet. 

6.2.3 Source Response 

Determine the detector source response with a source of known activity of a nuclide with energy 
decay products similar to those of the nuclide to be monitored (Table 2), as follows: 

1. Correct the 4 pi source activity for radioactive decay (when necessary) as follows: 
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Where: 
A = Present source activity. 
Ao  = Source activity at initial assay. 
 = Decay constant for the source isotope. 
T = Time elapsed since initial source assay. 

2
1t

 = Source isotope half-life. 
NOTE: Time units must be consistent (days, hrs, mins., etc.) 

2. Count the source for the same time period (ts) selected during the background measurements 
(See Section 6.2.2, step 2). 

Initially: At project set-up or as otherwise directed by the project specific work plans or 
instructions, or the Project RSO , count the source ten times and calculate the average net counts 

( nC ), the standard deviation of the average gross counts (SDg ), and the standard deviation of 

the average net source counts (SDn ): 

  

 
Where: 

igC
 = Gross source counts (total counts observed including 

background) 1 through N 

bC
 = Average background counts. 

gC
 = Average gross counts. 

nC
 = Average net counts. 

SDn  = Standard deviation of the average net counts. 
SDg  = Standard deviation of the average gross counts. 
N = Number of measurements. 
SDb  = Standard deviation of the average background counts. 
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i 1  = Summation of item 1,2,3…N. 
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Record the gross counts (
igC , where i =1 to N), nC  and the standard deviations (SDn and SDg) 

on the Scaler Instrumentation Check Sheet. 

3. Divide nC  by ts to determine the average net count rate (


nC ) and record the rate on the Scaler 

Instrumentation Check Sheet. 

Source response is checked daily prior to instrument use. Acceptable source response is 
assessed using the following equation: 

 

Cg - Cb = Cn = nC   3SDn 
Where: 

nC
 = Average net counts 

gC  = Gross source counts 

nC
 = Net source counts 

bC
 = Daily background counts 

SDn  = Standard deviation of the average net counts 

	  

6.2.4 Instrument Efficiency (ε) 

Record the 4 pi detector efficiency (ε) from the instrument Calibration Certificate on the Scaler 
Instrumentation Check Sheet 

6.2.5 Calculation of Minimum Detectable Concentrations (MDC) 

The calculated MDC is determined to ensure that the detector being used will detect the presence of 
activity at or above the allowable limit under a given set of counting conditions. The MDC is the 
concentration that a specific instrument and technique can be expected to detect 95 percent of the 
time under actual conditions of use. MDC is based on the estimated detector efficiency, background, 
and the counting time. 

MDC of each instrument shall be determined upon initial set-up of the counting system and as 
needed following modification, calibration, repair, or replacement (i.e., new detector, cables, 
calibration, etc.). An MDC may be required to be adjusted based on specific materials that exhibit a 
different background than at initial set-up.  

For measurements of surface concentrations by a smear sample, the MDCstatic should be determined 
using the equation from NUREG-1507. The sample collection times should be the same as the 
selected background times in Section 6.2.2, step 2, if practical. The PRSO shall consult with the 
License RSO for all other conditions. 
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1. Calculate the beta MDC for smears in dpm/100cm2: 

Where: 

bC  = Average background counts during time interval t 

t = Sample counting time, time interval in minutes 
ε = Efficiency for the emitted radiation 

2. Calculate the alpha MDC for smears in dpm/100cm2: 

Where: 

bC  = Average background counts during time interval t 

t = Sample counting time, time interval in minutes  
ε = Efficiency for the emitted radiation 
0.8 = Alpha absorption factor for air and smear sample media 

3. Calculate the alpha air sample MDC in µCi/mL: 

 Where: 

bC  = Average background counts during time interval t 

t = Sample counting time, time interval in minutes  
ε = Efficiency for the emitted radiation 
Vol = The volume of air collected in mL 
0.8 = Alpha absorption factor for air sample media 
2.22E6 = Converts dpm to µCi 

4. Record the calculated MDC values on the Scaler Instrumentation Check Sheet. 

If the desired MDC cannot be attained, then inspect the instrument for equipment problems 
(contaminated detector or sample holder, loose cables/connectors, etc.) and notify the PRSO. If no 
equipment problems are found, parameters such as sample quantity, count time, or background 
radiation levels may have to be adjusted appropriately to obtain an acceptable MDC. An MDC that 
reliably satisfies the project release criteria, airborne activity requirements or remediation goals may 
be used. If reasonable adjustment of these parameters (as directed by the PRSO) does not result in 
an acceptable MDC, a more suitable instrument/detector shall be required. 
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Smear sample results are reported in disintegrations per minute per 100 centimeters squared 
(dpm/100 cm2); 2.22 dpm = 1 picocurie. 

Air sample results are reported in microCuries per milliliter (µCi/ml).  

Spreadsheet software is used to calculate instrument parameters (average background, source 
response, and MDC) and to track daily instrument performance checks. The PRSO or RCS will 
provide the instrument parameters to the RCTs via a printout or a label affixed to the meter. 

6.3 SURFACE CONTAMINATION SURVEY INSTRUMENTS 

Ludlum Model 2360 or Model 2224 meters with either Ludlum 43-68, Ludlum 43-93 or Ludlum 43-37 
detectors will be prepared for use in accordance with the following steps: 

6.3.1 Surface Contamination Survey Instrument Pre-operational Requirements 

Prior to the use of these instruments and detectors, the following inspections/operational verifications 
shall be performed in addition to those required in Section 6.1 for ratemeter-type instruments (i.e., 
calibration verification, physical check, battery check, HV check). Where a calculator Standard 
Deviation Function is used or when a spreadsheet program is used in the pre-operational checks, it 
should be noted on the affected paperwork. 

6.3.2 Background Measurement (Initial Project Set-up) 

1. Select the desired counting time. The selected time must be consistently used to perform all 
source and sample counting operations. The counting time directly influences the Minimum 
Detectable Concentration (MDC) obtained for the instrument. Although the counting time must 
be long enough to obtain the desired MDC, it must be short enough to be practical. The 
background measurements should be performed in conjunction with the MDC calculations. 

2. Perform the background measurement for the selected time period (tb ) and record the total 
counts measured on the Scaler Instrumentation Check Sheet. 

3. Repeat the background measurement ten times. Record the total counts observed for each 
measurement on the Scaler Instrumentation Check Sheet. 

4. Calculate the average background counts ( bC ) and the standard deviation (SDb): 
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Where: 




N

i 1  = Summation of item 1,2,3…N 

bC  = Average number of background counts 
  SDb  = Standard deviation of the background counts 

N = Number of measurements 

ibC
 = Background counts 1, 2, 3 … N 

5. Record the average background ( bC ), background count time (tb), and the standard deviation 

(SDb) on the Scaler Instrumentation Check Sheet. 

6. Divide bC  by tb to determine the average background count rate in cpm (


bC ), and record the 

result on the Scaler Instrumentation Check Sheet. 

Background is checked at the beginning of each work day the instrument is used. Acceptable 
background response is assessed using the following equation: 

Cb = bC   3SDb 

Where: 
Cb = Background counts 

bC  = Average background counts. 
SDb  = Standard deviation of the average background counts. 

If the background measurement is satisfactory, continue. If the background measurement does not 
meet this criterion, immediately notify the PRSO. Record the background measurement on the 
Scaler Daily Instrument Check Sheet. 

6.3.3 Source Response 

Determine the detector source response with a source of known activity of a nuclide with energy 
decay products similar to those of the nuclide to be monitored (Table 2), as follows: 

1. Correct the source activity for radioactive decay (when necessary) as follows: 

Where: 
A = Present source activity. 
Ao  = Source activity at initial assay. 
 = Decay constant for the source isotope. 
T = Time elapsed since initial source assay. 
t1/2 = Source isotope half-life. 

NOTE: Time units must be consistent (days, hrs., mins., etc.) 

2
1t

0.693 =  :Where     eA = A T-
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2. Count the source for the same time period (ts) selected during the background measurements 
(See Section 6.3.2, step 2). 

Initially: At project set-up or as otherwise directed by the project specific work plans or 
instructions, or the Project RSO , count the source ten times and calculate the average net 

counts ( nC ), the standard deviation of the average gross counts (SDg), and the standard 

deviation of the average net source counts (SDn): 

 

Where: 

igC  = Gross Source Counts (total counts observed including 

background) 1 through N 

bC  = Average background counts. 

gC  = Average gross counts. 

nC  = Average net counts. 

SDn = Standard deviation of the average net counts. 
SDg = Standard deviation of the average gross counts. 
N = Number of measurements. 
SDb = Standard deviation of the average background counts. 




N

i 1  

= Summation of item 1,2,3…N. 

Record the gross counts (
igC , where i =1 to N), nC  and the standard deviations (SDn and SDg) 

on the Scaler Instrumentation Check Sheet. 

3. Divide nC  by ts to determine the average net count rate (


nC ) and record the rate on the 

Surface Contamination Instrumentation Check Sheet. 

Source response is checked at the beginning of each work day the instrument is used. 
Acceptable source response is assessed using the following equation: 

Cg - Cb = Cn = nC   3SDn 
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Where: 

nC
 = Average net counts 

gC  = Gross source counts 

nC
 = Net source counts 

bC  = Daily background counts 

SDn = Standard deviation of the average net counts 

	  

6.3.4 Instrument Efficiency (ε) 

Record the 4 pi instrument efficiency () from the instrument Calibration Certificate on the Scaler 
Instrumentation Check Sheet.  

6.3.5 Calculation of Minimum Detectable Concentrations (MDC) 

The calculated MDC is determined to ensure that the detector being used will detect the presence of 
activity at or above the allowable limit under a given set of counting conditions. The MDC is the 
concentration that a specific instrument and technique can be expected to detect 95 percent of the 
time under actual conditions of use. MDC is based on the estimated detector efficiency, background, 
and the counting time. 

MDC of each instrument shall be determined upon initial set-up of the counting system and as 
needed following modification, calibration, repair, or replacement (i.e., new detector, cables, 
calibration, etc.). An MDC may be required to be determined on specific materials that exhibit a 
different background than at initial set-up. The Project RSO shall be contacted to determine if an 
MDC determination is necessary for specific materials. 

For scanning building surfaces, the MDCscan should be determined using the following equation 
(using a value recommended in Appendix A of U.S. Nuclear Regulatory Commission, NUREG-1757, 
Vol. 2, Rev. 1, “Consolidated NMSS Decommissioning Guidance,” for the index sensitivity d’ of 1.38, 
which is for 95 percent detection of a concentration equal to MDCscan with a 60 percent 
false-positive). The background collection times shall be at least 1 minute, to ensure consistent data 
collection.  

1. Calculate the MDCscan in dpm/100cm2: 

 
Where: 

 
1.38 = Index of sensitivity d' 

bscanC
 = Average background counts in time interval tscan 
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p = Surveyor efficiency (0.5) 
 = Instrument 4 pi efficiency for the emitted radiation 
 
tscan = Sample count time, time interval of the observation while the probe 

passes over the source in minutes. 
A = Active area of probe in cm2 

  

 

2. Record the calculated MDCscan on the Scaler Instrumentation Check Sheet. 

3. For static measurements of surface concentrations by either direct measurement or by a smear 
sample, the MDCstatic should be determined using the equation from NUREG-1507. The sample 
collection times should be the same as the selected background times in Section 6.3.2, step 2, if 
practical. The Project RSO shall consult with the License RSO for all other conditions. 

4. Calculate the MDCstatic in dpm/100cm2: 

Where: 

bstaticC
 = Average background counts during time interval tstatic  

tstatic   = Sample counting time, time interval in min. the probe is in direct 
contact with the surface or smear 

K = *(A/100cm2) A calibration constant (best estimate) to convert 
counts/min to dpm/100 cm2. 

A = Probe’s active area, in cm2 
  = Instrument 4 pi efficiency for the emitted radiation  
 

5. Record the calculated MDCstatic on the Scaler Instrumentation Check Sheet. 

The calculated MDCstatic should be less than 50 percent of the appropriate project release criterion or 
remediation goal, and while there is no specific recommendation of MDCscan, it should be no more 
than 50 percent of the appropriate project release criterion or remediation goal if possible. If the 
desired MDC cannot be attained, then inspect the instrument for equipment problems (contaminated 
detector or sample holder, loose cables/connectors, etc.) and notify the Project RSO. If no equipment 
problems are found, parameters such as sample quantity, count time, or background radiation levels 
may have to be adjusted appropriately to obtain an acceptable MDC. On a case by case basis an 
MDC that is greater than 50 percent but less than 90 percent of the project release criteria or 
remediation goals may be used with the concurrence of the License RSO. If reasonable adjustment 
of these parameters (as directed by the Project RSO) does not result in an acceptable MDC, a more 
suitable instrument/detector shall be used 

Static counts are reported in dpm/100 cm2; 2.22 dpm = 1 picocurie. 

Spreadsheet software is used to calculate instrument parameters (average background, efficiency, 
and MDC) and to track daily instrument performance checks. The PRSO or RCS will provide the 
instrument parameters to the RCTs via a printout or a label affixed to the meter. 
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6.3.6 Count Detection Probability for Alpha Scans (≤ 126 cm2 Probe) 

Scanning for alpha emitters differs significantly from scanning for beta and gamma emitters in that 
the expected background response of most alpha detectors is very close to zero. The following 
sections cover scanning for alpha emitters. 

Because the amount of time that a contaminated area is under the probe varies and the background 
count rate of some alpha instruments is less than 1 cpm, it is not reasonable to determine a fixed 
MDC for scanning. Instead, it is more practical to determine the probability of detecting an area of 
contamination at a predetermined project release criterion or remediation goal for given scan rates. 

For alpha survey instrumentation with backgrounds ranging from less than 1 to 3 cpm, a single count 
provides a surveyor sufficient cause to stop and investigate further. Assuming this to be true, the 
probability of detecting given levels of alpha surface contamination can be calculated by use of 
Poisson summation statistics. 

Given a known scan rate and a surface contamination release limit, the probability of detecting a 
single count while passing over the contaminated area is given by the following equation: 

 

1 	1 	   
Where: 

P(n ≥ 1) = probability of observing a single count 
G = surface contamination release limit (dpm) 
ε = detector efficiency (4π) 
d = width of detector in direction of scan (cm) 
v = scan speed (centimeters per second) 

Once a count is recorded and the guideline level of contamination is present, the surveyor should 
stop and wait until the probability of getting another count is at least 80 percent. This time interval can 
be calculated by the following equation: 

13,800t
CAE

  

Where: 
t = time period for static count(s) 
C = surface contamination release limit (dpm/100 cm2) 
A = physical probe area (cm2) 
E = detector 4 pi efficiency   

A scan rate of 1.25 cm/second will be employed for alpha scans with Ludlum 43-68 or Ludlum 43-93 
detectors. The PRSO or RCS will determine the time period required for 80 percent probability time 
interval, and document it on a printout or a label applied to the meter. 

Using the probability of detecting an alpha count, a MDC for alpha scans (MDCαscan) can be 
determined with the following equation: 
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1 1 60
 

 Where: 
P(n > 1) = the probability of detecting 1 count 
ε   = instrument 4 pi efficiency 

  = residence time of the detector over activity (in seconds). This is 
 the width of the detector (cm) in the direction of scanning divided 
 by the scan speed (cm/s).  

The PRSO or RCS will determine the MDCαscan, and document it on a printout or a label applied to 
the meter. 

6.3.7 Count Detection Probability for Alpha Scans (584 cm2 Probe) 

The larger (584 cm2) gas-proportional detectors have alpha background count rates on the order of 5 
to 10 cpm, and a single count will not cause a surveyor to investigate further. A counting period long 
enough to establish that a single count indicates an elevated contamination level would be 
prohibitively inefficient. For these types of instruments, the surveyor usually will need to get at least 
two counts while passing over the source area before stopping for further investigation. 

Assuming this assumption is valid; the probability of getting two or more counts can be calculated by 
equation: 
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Where: 
P(n≥ 2) = probability of getting two or more counts during the time interval t 
t = time interval of detector over source (seconds) 
G = surface contamination release limit (dpm) 
E = detector efficiency (4π) 
B = background count rate (cpm) 

A scan rate that satisfies specific instrument MDC requirements will be employed for alpha scans 
with the Ludlum 43-37 detector. The PRSO or RCS will determine the probability of getting two or 
more counts in the time interval, and document it on a printout or a label applied to the meter. 

6.4 GAMMA SURVEY INSTRUMENTS 

Ludlum Model 2221 or equivalent meters with either Ludlum 44-10 or Ludlum 44-20 detectors are 
only used to identify potential elevated concentrations of 226Ra contamination. Count rate 
measurements acquired using the 44-10 and 44-20 are never used in making the following 
decisions: 

 Does the concentration of 226Ra in the soil exceed the free release criterion? 

 May personnel, material, or equipment be released from a controlled area? 

 What is the classification of low level radioactive, sanitary, or solid waste? 

 Does the external exposure or dose rate exceed any Treasure Island limit? 
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 What is the 226Ra concentration or activity on or in soil, surface, material, or equipment? 

Comparison of the Ludlum 44-10 2-inch by 2-inch Sodium Iodide Detector and the Ludlum Model 
44-20 3-inch by 3-inch Detector’s Response to Cesium-137/Barium-137m, Radium-226, and 
Treasure Island Background Soil, (Adams, June 22, 2011) documents the correlation between the 
response of these detectors to cesium-137 (137Cs) and 226Ra. Further when the detectors are 
maintained within 10 cm (4-in) above the surface of interest and scans are completed on a maximum 
transect width of 30 cm (1-foot), the MDC is less than the project release criteria for 226Ra in soil. 

Ludlum Model 2221 or equivalent meters with either Ludlum 44-10 or Ludlum 44-20 detectors will be 
prepared for use in accordance with the following steps. 

6.4.1 Background Determination 

1. Set the counting time to one minute.  

2. Perform the background measurement for the selected time period (tb ) and record the total 
counts measured. 

3. Repeat the background measurement ten times. Record the total counts observed for each 
measurement. 

4. Calculate the average background counts ( bC )  

Where: 

 



N

i 1  = Summation of item 1,2,3…N 

 bC  = Average number of background counts 
 N = Number of measurements 

 ibC
 = Background counts 1, 2, 3 … N 

5. Divide bC  by tb to determine the average background count rate in cpm (


bC ), and record the 

result. 

Daily: perform a single background count ( bC ) prior to instrument use. Analyze this value using 

the following formula: 

bC = bC   20% 

Where: 

 bC  = Average background counts. 
  

N

 C 
 = C

ib

N

i
b
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If the background measurement is satisfactory, continue. If the background measurement does not 
meet this criterion, immediately notify the PRSO. Record the background measurement. 

6.4.2 Source Response 

1. Set the counting time to one minute. 

2. Place the 137Cs check source under the source check jig and the detector into the jig, ensuring 
the source to detector distance is 10 cm (4 in). 

3. Perform the source measurement for the selected time period (tb) and record the total counts 
measured. 

4. Repeat the source measurement ten times. Record the total counts observed for each 
measurement. 

5. Calculate the average source counts ( sC )  

Where: 

 



N

i 1  = Summation of item 1,2,3…N 

 sC  = Average number of source counts 
 N = Number of measurements 

 isC
 = Source counts 1, 2, 3 … N 

6. Divide sC  by t to determine the average source count rate in cpm (


sC ), and record the result. 

Daily: prior to instrument use, perform a single source count ( sC ) in the same geometry 

employed for determining the initial source response. Analyze this value to the using the following 
formula: 

sC = sC   20% 

Where: 

 sC  = Average source counts. 
  

Record the source measurement. If the source measurement is satisfactory, continue. If the source 
measurement does not meet this criterion, immediately notify the PRSO.  

6.4.3 Reference Area Background Determination 

Initially, for each gamma survey instrument designated for soil investigation use, perform a survey of 
the designated reference area (approximately 1,000 square meters) identified by the PRSO in 

N

 C 
 = C

is

N

i
s
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consultation with the client in accordance with TIWI-07 Gamma Walkover Survey Data Collection 
With GPS System. 

Data collection will include scan data for the entire reference area and a minimum of 20 1-minute 
static counts collected within the reference area at a probe height of 10 cm. The location of the static 
counts will be determined by applying a systematic grid over the reference area using a random 
starting coordinate. 

The scan data and the static measurements will be compiled and a mean count rate for static counts 
will be determined using spreadsheet and scan counts will be determined using the GIS software, 
and the standard deviation for each will be calculated.  

Investigation levels for scans (mean of the scan data set plus 3 standard deviations) and 
investigation levels for static measurements (mean of the static data set plus 3 standard deviations) 
will be calculated for each gamma survey instrument in use. The PRSO or RCS will provide the 
RCTs with the instrument parameters and investigation levels on a spreadsheet printout or a label 
affixed to the meter. 

6.4.4 Performance Of Gamma Surveys 

Surveys with the Ludlum 44-10 or Ludlum 44-20 detectors are strictly used to identify areas of 
elevated gamma counts that may be the result of 226Ra contamination. Locations identified during 
scanning that exceed the instrument-specific investigation level require further investigation. Initial 
investigation will consist of reacquiring the elevated location and conducting a 1 minute static count. 
Also the RCT will rescan the nearby vicinity to assess if the elevated reading is the result of a point 
source or distributed radioactive material. If the static count is less than the static investigation level 
and there is no evidence of a point source, further investigation is not required. If the static 
investigation level is exceeded or there is evidence of distributed contamination at or above either 
investigation level the area will be flagged for further intrusive investigation. 

The surveys documented over land areas, building materials, or excavated soil with the gamma 
survey instruments are only intended to assess for the potential presence of radioactive commodities 
or 226Ra contamination above the investigation levels and are not suitable to make unconditional 
release determinations or waste determinations for land areas, building materials, or excavated soil. 
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!RADIOLOGICAL SURVEY FORM 

Survey Number: TIRS- 03202012 233 SUR 139 

Survev Descriotion: Gamma walkover survev (GWS) of building 233 footprint and was 
performed in a posted Contamination Area. Surface scanned is asphalt with residual soil. 

Documentation of survey data held pending establishment of asphalt background investigation 
level (IL). 

•Asphalt Bkgd. 

RWP: 201 2 233 JS 02 0 
Survey Date: __ 3_12_0_12_0_12 ___ s_ta_rt_T_im_e: ____ 90_0 ____ E_n_d_T_im_ e_: ____ 16_0_0 ___ 

11 
~nntcd Nau"C) 

Survevor: Date: ~'Is In. 
u 

Survey Location Removable Contamination #1 Total Contamination #2 Gamma #3 

a {3/y a a fJ/y a {3/y Gross Net 

cpml100cm2 dpm/100 cm2 cpm/100cm2 dpml100cm2 cpm cpm 
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Smear Counter (Inst #1} Alpha 81 ta/gamma 

Model: j i Efficiency: I 
"-------~----- ____ __..._,1--~---1 

Serial #: Bkgd. CPM.1 
-----+--+----I Probe /#: MDA(dpm/100cm2

) :i ____ __.__. __ --t 

Cal . Due: Count Timd 

Survey Meter (Inst #2) Alpha 81 ta/gamma 
Model: ,_! ________ _., Efficiency: ------1---11-----1 

Serial #: I Bkgd. CPM: I 
Probe/#: , I MDA(dpm1100cm'J: I 
Cal. Due: Ccunt Time:_.__ __ __.._~ 1 ---.:i 

Probe Area: Area BkgCPM: I I· ;,-__ __,._.,,___--I 

Survey Meter (Inst. #3) 
Model· 2221 

Serial #: 

Cal. Due: 

•sack,;round: 

262301 
11/29/12 

15915 com 
Reference Area IL 18800 cpm 

Site Asohalt 9 

Exposure Rate #4 

µR/hr 

Contact 30cm 
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.. 
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Exposure Rate Meter {Inst. #4) 
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!RADIOLOGICAL SURVEY FORM I Smear Counter (Inst #1) Alpha 3eta/gamma 
Survey Number : TIRS- 03222012 233 SUR 146 Model · 

f 
I Efficiency: 

Serial# - .. - Bkgd. CPM: 
S.urvev Desc ription: Gamma walkover survev (GWS) of staging area East of building 233 Probe / #: . ' MOA (dpm/100cm2): . 
footprint. Survey performed to establish radiological characterization of area. GWS performed Cal. Due: 

·''• . ··'" ·.~ ... Count Time: 
in a posted Restricted Area. Survey Meter (Inst #2) Alpha leta/gamma 

Model: I I Effioency: 
Documentation of survey data held pending establishment of asphalt background investigation Serial #· Bkgd. CPM: 
level (IL). Probe/ #: i MOA (dpm1100cm2

) : 
,, 

Cal. Due: Count Time: 
' Probe Area: Area BkgCPM: J1 

Sat/Unsat: 

Survey Meter (Inst #3) Exposure Rate Meter (I 1st #4) 
RWP: 2012 ALL ST 01 0 Model: 2221 Model: ' 

Survey Date: 3/28/2012 Start T im e: 900 End Time: 1400 Serial #: 262301 Serial #: I 
Pr'1\lod Namc) Cal. Due: 11/29/12 Cal. Due· 

Surveyor: Phillip Perez Background: 9753 cpm Background: 
S:gnorurc) H:::i/ ~ /{ /t () ;; 1--

Reference Area IL 18800 cpm Area Bkg 
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!RADIOLOGICAL SURVEY FORM I Smear Counter (Inst. #1) Alpha Beta/gamma 
Survey Number: Tl RS- -03282012 233 SUR 145 Model: I - I Efficiency· 

Serial#: Bkgd CPM: 
Survev Descriotion: Gamma walkover survey (GWS) performed on north end of building 233 Probe / # I I MOA (dpm/100cm

2
) : 

footprint. Survey performed in a posted Contamination Area up to the Restricted Area boundary. Cal. Due: Count Time: . 
GWS completed to obtain radio logical characterization. Survey Meter (Inst #2) Alpha Seta/gamma 

Model: Efficiency: 
Documentation of survey data held pending establishment of asphalt background investigation Serial#: Bkgd. CPM: 
level {IL). Probe/ #: MOA (dpm/100cm2

) · .. 
Cal. Due: ·- Count Time: J 

Probe Area: Area BkgCPM: 
! Sat/Unsat. 

Survey Meter (Inst. #3) Exposure Rate Meter ( nsl #4) 
RWP: 2012 233 JS 02 0 Model: 2221 Model: 

Survey Date: 3/28/2012 St.art Time: 900 End Time: 1400 Serial #: 262337 Serial#: 
Print~Na.'JlC) Cal. Due: 11/30/12 Cal. Due: 

Surveyor: Phillip Perez Background: 9632 com Background: ' 
S1g;n~turc) fcl ~ 'i/5-/rz.... Reference Area IL 18562 cpm Area Bkg 

Survevor : Date: Site Asohalt 9 r -- Sat/Un sat: 

Survey Location Removable Contamination #1 Total Contamination #2 Gamma #3 Exposure Rate #4 

r a f31y Cl fil y a PIY a {3/y Gross Net µR/ hr Comments I 
cpm/100cm2 dpm/100 cm2 cpml100cm2 dpml100cm2 cpm cpm Contact 30 cm 
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Collected-at Buitding 233 Nurttlcrrd 
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262337A 3x3 Gamma Walkover Survey 
Measurements Collected at B uilding 233 North End 
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jRADIOLOGICAL SURVEY FORM I Smear Counter (Inst #1) Alpha E~algamma 
Survey Number: TIRS- 03282012 233 SUR 147 Model: I Efficiency: 1 

Serial#· 

I 
Bkgd. CPM: 

Survev Description: Gamma walkover survey (GW S) south of building 233 footprint. Probe/#: I MOA (dpm/100cm1
) : 

Survey performed to obtain radiological characterization data. GWS performed in a posted Cal Due: Count Time: 
Contamination Area. Survey Meter (Inst #2) Alpha E~talgamma 

Model: Efficiency: r 
Documentation of survey data held pending establishment of asphalt background investigation Serial#· - Bkgd. CPM: 
level (IL). Probe/#: MOA (dpm/100cm1

) : 

Cal. Due: Count Time: 

Probe Area: Area BkgCPM: 

SaVUnsat: 

Survey Meter (Inst. #3) - Exposure Rate Meter (Ir ist. #4) 
RWP: 2012 233 JS 02 0 Model: 2221 Model: 

Survey Date: 3/28/2012 Start Time: 900 End Time: 1400 Serial #; 262337 Serial #: 
Pru:•od Name) Cal Due: 11/30/12 Cal. Due: I 

Surveyor: Phillip Perez Background: 9632 cpm Background. 
I 

S•t""Wr<I 

~ r/s/z Reference N ea IL 18562 ~ Area Bkg 

Survevor: Date: Site Asohalt 9 SaVUnsat: 
-

Survey Location Removable Contamination #1 Total Contamination #2 Gamma #3 Exposure Rate #4 

a {3/y a j3/y a {3/y a {3/y Gross Net µR/hr Comments : 
cpm/100cm2 dpm/100 cm2 cpm/100cm2 dpm/100cm2 cpm cpm Contact 30cm 
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Gamma Walkover Survey Measurements 
Collected at Building 233 South End 

Survey #~P.-5 · o'32& .tci l.. · 2 rJ ·5vR.· t'l7 

Page 2- of _3 
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Gamma Walkover Readings Collected on 3/28/2012 8 
with Trimble GeoXH GPS Unit #68Q.18 and Ludlum ~ 
Model 2221 #262337A with a 44-20 Probe #PR295571, ~ 
calibration due 11 130/2012 N 
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• a world of Solutions· Observation and Science (EROS) Center, Sioux Falls, SD, June 2009 0: 

Data Collected By: Phillip Perez 
Data Processed In Sacramento Office ~ lL~ 

Reviewed By: ~~4--r-rl---------- Da te: '1/:r / rt.. 



262337A 3x3 Gamma Walkover Survey 
Measurements Collected at Building 233 South End 

Stat istics 
In the 10000s In the 11 OOOs In the 12000s In the 13000s In the 14000s In the 15000s 

0 4 85 341 591 697 

In tl1e 17000s In the 18000s In the 19000s 
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In the 16000s 
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In the 23000s 
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Above 30000 
140 

Std Oev 
5,682 

Mean 
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Mean+3 
35,082 

99 locations 
with cpm 
>35,082 

1,334 locations 
with cpm 
~ 18,562 



6 Stiaw · 

!RADIOLOGICAL SURVEY FORM 
Survey Number: TIRS- 04022012 233 SUR 143 

Survev Descriotion: Gamma walkover survey (GWS) of 4th street north of 8233 footprint 
Controlled Area fence line. Survey performed to obtain radiological characterization of areas outside 
of Controlled Area. Area was scanned up to the center lane of 4th street, North of the Controlled 
Area fence line. 

Documentation of survey data held pending establishment of asphalt background investigation 
level (IL). 

RWP: N/A 
SurveyDate: __ 4_1v_20_1_2 ___ s_ta_rt_T_im_e: _ _ _ _ 83_0 ___ _ E_n_d_T_im_e_: _ _ _ _ 12_0_0 __ 

41 
PruuodNamc) 

Surveyor: ___ P7h~ill~i p_P_e~r~e=z==:::::;;-----------------~~ 

~ ~ Date: ~ /5 )2-
kS1giu<urc) 

Survevor: 

Survey Location Removable Contamination #1 Total Contamination #2 Gamma #3 

a f3/y fJ!y a /J/y a p!y Gross Net 

cpm/100cm2 dpm/100 cm2 cpm/100cm2 dpm/100cm2 cpm cpm 

See Map 

Approved By: 

FRM-TC.01·~ 

Print Name \ u Signafl!tre 

l 
Page 1 of 3 

Smear Counter (Inst. #1) 
Model: ! ij Sena! tt. 

1
,__ ______ _ __,i Efficiency:f 

'----...... -l----fl 
8kgd. CPM: ___ _.,....._ __ -f

1 

Alph_a_~B~e._ta_lg'-a_m~m-a.11 

Probe /#: 
Cal. Due: 

--------......! MDA (dpm/100cm2) ·1----......,-l----tl 
Count nme: 

Alpha Mod~~rveyl Me,., (Inst #2) I Efficiency: 

Serial#: ;.... ---""'-------" Bkgd. CPM: ,_l ---"'-------ii 
Probe I #: '--------"-----! MDA (dpm/100cm

2
) : ,__---'~--_...-+------11 

Cal. Due: 1,__ ________ __,1--__ c_o_u_nt_T_1m_e_: ____ ,.... ___ 
1 

Beta/gamma 

Probe Area: Area BkgCPM: '------"-+---- --ii 

Survey Meter (Inst #3) 
Model· 2221 

Serial tt. 262301 
Cal Due: 11/29/2012 

Background: 9753 com 
Reference Area IL 18800 cpm 

Site Asohalt 9 1 -

Exposure Rate #4 

µR/hr 

Contact 30cm 

Title 

Sat/Unsat· 
Exposure Rate Meter (Inst. #4) 

Model 
Serial#: 

Cal. Due: I 
....-----+-----11 

Background: 

Area Bkg l 
Satl\.Jnsat: 

Comments 



Gamma Walkover Survey Measurements 
Collected at Building 233 4th Street Footprint 

"T/tfJ, o "tOLZ.:> l 'L ' 2 31-..SvR - /'-1 ) 
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Sensor Inst. #262301A 
• < Mean + 3 std dev (18,799) 

~ Mean+ 3 std dev (18,800 - 19,096) 

All Measurements in cpm 

S~· a world of Solutions· 

Page i of l 
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' Gamma Walkover Readings Collected on 4/212012 
with Trimble GeoXH GPS Unit #68672 and Lud lum 
Model 2221 #262301A with a 44-20 Probe #PR295576, 
calibration due 11/29/2012 
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In the 9000s 
15 

262301A 3x3 Gamma Walkover Survey 
Measurements Collected at Building 233 4th Street Footprint 

Statistics 

In the 10000s In the 11 OOOs 
98 374 

In the 12000s 
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In the 1 5000s 
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In the 22000s 
0 

Std Dev 
1,263 

Mean 
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M,ean+3 
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12 locations 
with cpm 
> 17,498 

1 location 
with cpm 
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Stiaw · Page I i of 3 
!RADIOLOGICAL SURVEY FORM I Smear Counter (Inst #1) Alpha 3eta/gamma 
Survey Number: TIRS- 04032012 233 SUR 148 Model: Efficiency: 

Serial #: I j Skgd. CPM· - -
Survey Descriotion: Gamma walkover survev (GWS) south of fence line boundary of building Probe / #: 

. I MDA (<!p:n/100cm') 
233. GWS performed to obtain radiological characterization data. GWS performed in public area Cal. Due. Count Trme: I 
and Restricted Area. Survey Meter (Inst #2) Alpha Beta/gamma 

Model: Efficiency. 
Documentation of survey data held pending establishement of asphalt background investigation Serial#: l Bkgd. CPM: 
level (IL). Probe/#: I MDA (dpm/100cm2) : 1 

Cal. Due: Count Time: 

Probe Area. { Area BkgCPM: 

SaUUnsat: 

Survey Meter (Inst #3) Exposure Rate Meter ( l~.#4) 
RWP: 2012 ALL ST 01 0 Model: 2221 Model: 

Survey Date: 4/3/2012 Start Time: 1300 End Time: 1400 Serial#: 262301 Serial#: 
Prw...!Nam:) Cal. Due. 11 /29/12 Cal. 0Je. i 

Surveyor: Phillip Perez Backgrouno: 9752 com Background: 
s.~re) 

~C:-5 'I /5 !1 ).._ Reference Area IL 18800 cpm Area Bkg 

Survevor: Date: Site Asnhalt 9 SaUUnsat 

Survey Location Removable Contamination #1 Total Contamination #2 Gamma #3 Exposure Rate #4 

a fJ/y a WY a {J/y a {J/y Gross Net µR/ hr Comments 

cpm/100cm2 dpm/100 cm2 cpm/100cm2 dpm/100cm2 cpm cpm Contact 30 cm I 
-~ 

SEE MAP 
i 

' ~ .. 
-

-

-

- - -

-

Approved By: ~;J~.j \~"i v ~~~ \\ _ L/....~ 'f' y ).-ltt 
Print Name' (}ignait/e Title Date 

FRM·T~01- 1 



Gamma Walkover Survey Measurements 
Collected at Building 233 South of Fence 

Survey #:i•~- c-'{oJ"t.0 1i -i.3;; . .::,·;;R.. ·!'IJ' 
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262301A 3x3 Gamma Walkover Survey 
Measurements Collected at Building 233 South of Fence 

Statistics 

In the 10000s In the 11000s In the 12000s 
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Stiaw · Page I of 1 

JRADIOLOGICAL SURVEY FORM I Smear Counter (Inst #1) Alpha 'Beta/gamma 
Survey Number: TIRS- 04032012 233 SUR 144 Model: Efficiency: 

Serial #: I Bkgd CPM: 
Survev Oescriotion: Gamma walkover survey (GWS) of east end of posted Contamination Probe / #: MDA (dpml100cm2) : 

Area. Survey performed to obtain radiological characterization data of area east of building 233 Cal. Due· Count Time: 
footprint. Survey Meter (Inst. #2) Alpha Seta/gamma 

Model: 

f I 
Efficiency: 

Documentation of survey data held pending establishment of asphalt background investigation Serial #: Bkgd. CPM: 
level (IL). Probe /#: i MDA (dpm1100cm2) : 

Cal. Due: - Count Time· 

Probe Area: Area BkgCPM: 

SaVUnsat ' 
Survey Meter (Inst. #3) Exposure R~eter ( nst #4) -RWP: 2012 233 JS 02 0 Model: 2221 Model: 

Survey Date: 4/3/2012 Start T ime: 900 End Time: 1600 Serial#: 262301 Serial#: 
PrinmiN.unc) Cal. Due: 11/29/12 Cal. Due: 

Surveyor: Phillip Perez Background: 9753 com Background: 
Si8»>rute) 

~ ~ '1/ s//i- Reference Area IL 18800 r- Area Bkg 
Survevor: Date: Site Asohalt 9 Sat/Un sat 

Survey Location Removable Contamination #1 Total Contamination #2 Gamma #3 Exposure Rate #4 

a (J/y a (Jly a (J/y a (J/y Gross Net µR/hr Comments 

cpm/100cm2 dpm/100 cm2 cpm/100cm2 dpm/100cm2 cpm com Contact 30 cm 
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Approved By: t JhC ~ n .... 
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Gamma Walkover Survey Measurements 
Collected at Building 233 East CA 
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100 -- r===--c::=====i Feet 
0 50 

Coordinate system: CSP Zone Ill. NAD83, US Survey Fool 
Imagery Sourca: D.S. Ge0tog1cal Survey, Earth RP.sources 

Observation and Science (EROS) Center. Sioux Falls, SD, June 2009 

Data Collected By: Phillip Perez 
Data Processed In Sacramento Office Reviewed By: __ ...,JS~~4 .... :..,_"'--______ _ Date: '-f /~ / i 1.... 

0 
0 .., ,.._ 
N 

N 

0 
0 
v 
~ ... 
N 

0 
0 
M ,.._ 
N ... 
N 



In the 10000s 
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In the 17000s 
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In the 24000s 
3 

262301A 3x3 Gamma Walkover Survey 
Measurements Collected at Building 233 East CA 

Statistics 
In the 11 OOOs In the 12000s In the 13000s In the 14000s 
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Building 233 Concrete Piers Data Package 

Waste Bins: Waste Bins: HT-1618, HT-3612, HT-3616 

Background: The attached data supports the radiological clearance of concrete building piers that were 
removed from the foundation of former Building 233 site and placed in Adler rolloffbins for disposal as 
non-radiological waste. The radiological contaminant of concern is Ra-226. Site investigation activities 
that support release of these materials include: alpha, beta, and gamma scan surveys; smears and static 
surveys; and sampling and analysis of the concrete. Samples were analyzed for Ra-226 by gamma 
spectroscopy with radon daughter ingrowth. 

Investigation Results: Results of the investigation are contained in the attached data package and are 
summarized below. 

• Alpha, Beta, and Gamma scan survey of the concrete piers: The gamma scan survey consisted of 
100% scan of subsurface areas. All scanning results were below the Investigation Levels (!Ls) 
for scan surveys. The alpha/beta scan consisted of I 00% scan of all above grade surfaces. 
Alpha/beta scans were used to identify the areas for smear and static surveys. 

• Smear and Static surveys: Smears and static surveys were performed at the highest count rate 
locations identified during the scan surveys. Results from all smears and static measurements 
were below site release limits. 

• Sampling and Analysis: Samples of the concrete piers were collected using a hammer drill. 
Samples were analyzed for Ra-226 by gamma spectroscopy. All sample results were below the 
site release criteria for Ra-226 (1.69 pCi/g). 

Conclusions: The concrete piers from the former Building 233 foundation were investigated by scan 
surveys (alpha/beta/gamma), static surveys, and smears. Survey results were below site release limits. 
The piers were sampled and analyzed for Ra-226 by gamma spectroscopy. All sample results were below 
the release limits. These materials meet the requirements for release as non-radioactive waste. 

Recommendation: Shaw recommends designation as non-radioactive waste or for use as backfill. 

Shaw requests RASO concurrence for release of this material as non-radioactive waste or for use as 
backfill at B233 Site. 

Shaw Approval 

__,L'..,,,..._../~.~~~~-/-+-;!uft z_ 
sjllwPRSO 

ZZZ1J 
RASO Representative 

II- Z.8- z D 1 'l..-



 

Appendices: 

A- Gamma Static Survey of Piers 
B- Test America Analysis 
C- Initial Asphalt Gamma Walkover Survey 
D- Gamma Static Survey in Pier Holes 
 

PKG-TIB233-PIER
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TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

 

hest activity 

mittal:              

ched and sub
x 

entification 

‐001‐0412 

‐002‐0412 

‐002‐0412  DUP 

‐003‐0412 

‐004‐0412 

‐005‐0412 

‐006‐0412 

‐007‐0412 

‐008‐0412 

‐009‐0412 

‐010‐0412 

‐011‐0412 

‐012‐0412 

‐013‐0412 

‐014‐0412 

‐015‐0412 

‐016‐0412 

‐017‐0412 

‐018‐0412 

‐019‐0412 

‐020‐0412 

‐021‐0412 

‐021‐0412 DUP 

‐022‐0412 

‐023‐0412 

Bu

                       

bmitted by: 
 

S

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

uilding 233

Contract No

                      

Asphalt/Con

Sample Media

Concrete

Concrete

Concrete 

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

3 Sample D

o. N68711‐01‐

   Second

Data re

ncrete Sample

Bin Nu

Data Repor

‐D‐6011 

d submittal: 

eport submitt

e Results 

umber 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐3612 

HT‐1618 

rt 

tal date: 

226Ra

0.47 

0.43 

0.22 

0.53 

0.31 

0.23 

0.46 

0.55 

0.37 

0.40 

0.44 

0.39 

0.51 

0.69 

0.52 

0.63 

0.49 

0.39 

0.45 

0.29 

0.47 

0.40 

0.39 

0.40 

0.61 

a Results (pCi/gg) 
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          High
  

Sample Ide

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

 

hest activity 

entification 

‐024‐0412 

‐025‐0412 

‐026‐0412 

‐027‐0412 

‐028‐0412 

‐029‐0412 

‐030‐0412 

‐031‐0412 

‐032‐0412 

‐033‐0412 

‐034‐0412 

‐035‐0412 

‐036‐0412 

‐037‐0412 

‐038‐0412 

‐039‐0412 

‐040‐0412 

‐041‐0412 

‐042‐0412 

‐043‐0412 

‐044‐0412 

‐045‐0412 

‐045‐0412  DUP 

‐046‐0412 

‐047‐0412 

‐048‐0412 

‐049‐0412 

‐050‐0412 

‐051‐0412 

Bu

S

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

uilding 233

Asphalt/Con

Sample Media

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

3 Sample D

ncrete Sample

Bin Nu

Data Repor

e Results 

umber 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐1618 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

rt 

226Ra

0.34 

0.53 

0.57 

0.46 

0.30 

0.43 

0.49 

0.36 

0.39 

0.52 

0.71 

0.44 

0.48 

0.48 

0.38 

0.48 

0.44 

0.48 

0.48 

0.49 

0.32 

0.41 

0.43 

0.35 

0.60 

0.50 

0.33 

0.335

0.44 

a Results (pCi/g

5 

g) 
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          High
  

Sample Ide

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

TIB233PIER‐

 

 

 

hest activity 

entification 

‐053‐0412 

‐054‐0412 

‐055‐0412 

‐056‐0412 

‐057‐0412 

‐058‐0412 

‐059‐0412 

‐060‐0412 

‐061‐0412 

‐062‐0412 

‐063‐0412 

‐064‐0412 

‐065‐0412 

‐065‐0412  DUP 

‐066‐0412 

‐067‐0412 

Bu

S

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

 

uilding 233

Asphalt/Con

Sample Media

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

3 Sample D

ncrete Sample

Bin Nu

Data Repor

e Results 

umber 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

HT‐3616 

rt 

226Ra

0.41 

0.43 

0.38 

0.33 

0.48 

0.44 

0.46 

0.42 

0.35 

0.265

0.19 

0.42 

0.42 

0.47 

0.45 

0.35 

a Results (pCi/g

5 

g) 
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Summary

Work Process
1) After the pier was removed from the clean area of the initial gamma walkover survey it was placed on 10 mil plastic and staged for surveying.  Technicians conducted a 100% 
scan of the piers in order to locate the highest count rates on the pier.  The locations found were then marked, and a static survey was conducted accordingly, as shown in 
Appendix A.

 Gamma static survey of piers Concrete 4/26/2012 2221 262337 18,537 N/A N/A A 15,543 - 18,257 counts

4) An initial walkover of the asphalt prior to removing piers.  The area in green is the only area where the piers were removed from before being scanned and released as non-
LLRW, shown in Appendix C.
5) A follow up static survey was taken in each hole after the piers had been removed in order to confirm that there was no entrenched contamination, shown in Appendix D.  
This process served to further confirm lack of contamination and allowed for confirmation of accurate pier segregation. 

Results of samples concrete and asphalt that was removed from the footprint of Building 233, as shown in the attachments, report Ra-226 below release criterion.  Cs-137 
results are below MDC.  All material exceeding the release criterion and/or instrument-specific (Ils) was placed in EMS bins and removed from the site by EMS.                                                                                                                                               

Bins: PT-3612, PT-1618, PT-3616 contain these piers removed from the footprint of former building 233.     

 Shaw requests RASO concurrence to release this media as non-low level radiological waste.

Instrument Data

MediaActivity Date Meter Serial

Static 
Background 

(cpm)
Static  IL 

(cpm)

Scan 
Background 

(cpm)
Scan IL  
(cpm) Range 

Appendix 

17,600

3) Sample results from Test America are attached in Appendix B.

2) After the static survey was complete, the concrete piers were sampled using a boring tool attached to an electric drill. The concrete was ground to a powder during this 
process then collected and sent to Test America for analysis.  Proper dust control was exercised during this process and the concrete powder was collected on clean plastic.

9,078 - 199,653 countsInitial gamma walkover survey Asphalt 3/20/2012 2221 262301 C 

Followup statics in Pier holes Soil 4/30/2012 2221 15,695 - 19,905 counts D262337 16,423 19,465 N/A N/A

N/A N/A 15,915 18,800
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Appendix A 

Gamma Static Survey of Piers 
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Appendix B 

Test America Analysis 
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TestAmerica St. Louis

LOT # F2E020439 12 of 788

SAMPLE SUMMARY 

F2E02 0439 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MTA9E 001 TIB233PIER-001-0412 04/25/12 14:06 
MTA9F 002 TIB233PIER-002-0412 04/25/12 14:13 
MTA9G 003 TIB233PIER- 003 - 0412 04/25/12 14:23 
MTA9H 004 TIB233PIER- 004-0412 04/25/12 14:28 
MTA9J 005 TIB233PIER-005 - 0412 04/25/12 14:35 
MTA9K 006 TIB233PIER-006-0412 04/25/12 14 : 44 
MTA9L 007 TIB233PIER-007-0412 04/25/12 14 : 49 
MTA9M 008 TIB233PIER- 008 - 0412 04/25/12 15:09 
MTA9P 009 TIB233PIER-009-0412 04/25/12 15:21 
MTA9Q 010 TIB233PIER-010-04 12 04/25/12 15:15 
MTA9R 011 TIB233PIER-011-0412 04/25/12 15:24 
MTA9T 012 TIB233PIER- 012-0412 04/25/12 15:35 
MTA9V 013 TIB233PIER- 013 - 0412 04/25/12 15:37 
MTA9X 014 TIB233PIER-014-0412 04/25/12 15:47 
MTA90 015 TIB233PIER-015-0412 04/25/12 15:50 
MTA91 016 TIB233PIER-016-0412 04/25/12 15:54 
MTA92 017 TIB233PIER- 017 - 0412 04/26/12 10 : 08 
MTA93 018 TIB233PIER- 018 - 0412 04/26/12 10 : 17 
MTA94 019 TIB233PIER-019-0412 04/26/12 10:11 
MTA95 020 TIB233PIER-020 - 0412 04/26/12 10:20 
MTA96 021 TIB233PIER-02 1 -0412 04/26/12 1 0 : 23 
MTA97 022 TIB233PIER-022-04 12 04/26/12 10:29 

NOTE (S}: 
-'Ole analytical results of the samples listed above are presented on the following pages. 

- All calculations are perfonned before rounding to avoid round-off errors in calculated results. 

- Results noted as "NO" were not detected at or above the stated limit. 

- TI1is report must not be reproduced, except in full, without the written approval of the laboratory. 

-Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 
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TestAmerica St. Louis

LOT # F2E020439 13 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-001-0412 

Radiochemistry 

Lab Sample ID: F2E020~39-001 

Work Order : MTA9E 
Matrix : SOLID 

Parameter Roeult Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actin i um 227 0 . 08 U 

Actinium 228 

Bis mut h 21 2 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Tha11ium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0.47 

0 .003 

0.47 

0 . 0001 

0 . 57 

0.39 

0.62 

8.9 

0.033 

0.47 

0 . 47 

0.120 

0 .120 

1. 07 

0.16 

1.07 

u 

0 

0 

u 

J 

u 
u 

0 

Data are incomplete wi thout tho oaso narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

'rotal 
Uncert. 

(2 cr+/-) 

0. 1 4 

0.19 

0 . 32 

0.14 

0 . 0 39 

0 . 65 

0.11 

0.15 

1.6 

0 . 037 

0.14 

0.19 

0.051 

0.051 

0 . 97 

0 . 20 

0 . 97 

Date Collected : 04/25/12 
05/02/12 

1 406 
0905 Date Received : 

RL 

pCi/g 

0.50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124122 Yld % 
0 . 96 05/03/12 05 / 24 / 12 

0.25 

0 . 61 

0.15 

0 . 072 

1.1 

0.12 

0.15 

1.1 

2 . 0 

0.15 

0. 25 

0 . 061 

0 .0 61 

1.4 

0.36 

1.4 

05/03/12 05/24/12 

05 / 03/12 05 / 24 / 12 

05/03/12 05/24/12 

0 5 /0 3/12 05/24/12 

0 5 / 03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/ 12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Resul t is g r eater than sample detection limit but less than stated reporting limit. 

u Resul t is less than the sample detection limit . 
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TestAmerica St. Louis

LOT # F2E020439 14 of 788

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-002-0412 

Radiochemistry 

Lab Sample ID: F2E020439-002 
Work Order: MTA9F 
Matrix : SOLID 

Parall\oter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 220 

Thallium 208 

Thorium 220 

Thorium 234 

uranium 235 

uranium 238 

NOTE(S) 

-0 . 04. 

0.25 

0.16 

0.43 

0.048 

- 0 . 5 

0.38 

0.35 

6.2 

0 . 03 

0 . 43 

0 . 25 

0 . 223 

0.223 

0 . 13 

0 . 12 

0 . 13 

u 

u 
u 

u 
u 

u 
J 

u 

u 
u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0 . 27 

0.24 

0 . 53 

0.16 

0 . 069 

2 . 7 

0.13 

0.15 

1.9 

0.15 

0.16 

0.21 

0.083 

0.083 

0.61 

0.23 

0 . 61 

Date Collected : 04/25/12 
05/02/12 

1413 
0905 Date Received: 

RL 

pCi/g 

0 . 50 

mdo 

Prep 
Date 

Analysis 
Date 

Batch # 2124122 Yld % 

05/24/12 

05/24/12 

05/24/12 

0 .4 9 05/03/12 

o. 42 

0 . 96 

0.12 

0.12 

2 . 8 

0.14 

0.15 

1.5 

2 . 5 

0.12 

0 . 42 

0.071 

0.071 

2 . 7. 

0 . 44 

2 . 2 

05/03/12 

05/03/12 

05/03/12 05/24/12 

05 /03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05 /03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

J Result is greater than sample detection limit but leas than stated reporting limit. 
u Result is less than the sample detection limit. 

PKG-TIB233-PIER

Page 52 of 136    11/28/2012

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight



TestAmerica St. Louis

LOT # F2E020439 15 of 788

Shaw E & I Inc 

Cl ient Sample ID: TIB233PIER- 002-0412 DUP 

Radiochemistry 

Lab Sample ID: F2E020439-002X 
Work Order: MTA9F 
Matrix: SOLID 

Parlllllatar Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

0.20 

0.27 

0.09 

0.22 

0.021 

0.12 

0.31 

0.49 

6.8 

-o .11 

0.22 

0 . 27 

0.193 

0.193 

0.32 

0 . 16 

0.32 

u 

u 
u 

u 
u 

u 
J 

u 

u 
u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unca.rt. 

(2 a+/-) 

0.25 

0.18 

0.39 

0.13 

0.055 

0.96 

0.11 

0.13 

1.6 

0.42 

0.13 

0 . 18 

0.062 

0.062 

0.50 

0 .23 

0.50 

Date Collected: 04/25/12 1413 
05/02/12 0905 Date Received: 

RL 

pCi/g 

0.50 

mdc 

Prep 
Date 

Analysis 
Data 

Batch # 2124122 Yld % 

0.33 05/03/12 05/24/12 

0.32 

0. 71 

0.19 

0.10 

1.9 

0.11 

0.15 

0 . 8 

2 .2 

0.19 

0.32 

0.033 

0.033 

1.5 

0.35 

1.5 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

u Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020439 16 of 788

Shaw E & I Inc 

Client Sample ID: TIB233PIER-003-0412 

Lab Sample ID : F2E020 439-003 
Wor k Order : MTA9G 
Matrix: SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Acti nium 227 - 0 . 35 u 

Actinium 228 0.30 

Bis muth 212 0 . 07 u 

Bismuth 21 4 0.53 

Cesi um 1 37 -0 . 006 u 
Lead 21 0 0 . 08 u 
Lead 212 0 . 42 

Lead 214 0.61 

Potassium 40 8.4 

Protactinium 231 0 . 0 u 

Radium (226) 0.53 

Radium 228 0 . 30 

Thallium 208 0 . 188 

Thorium 228 0 . 188 

Thor ium 234 0 . 7 u 

Uranium 235 - 0 . 09 u 

Uranium 238 0 . 7 u 

NOTE(S) 

Data are incompl ete without the case narrative. 

MDC is deter mined by i nstrument perfor mance only . 
Bold results are great er than t h e MDC . 

Radiochemistry 

Date Collect ed : 04 / 25/12 
05 / 02 / 12 

142 3 
0905 Date Received : 

Total 
Uncer t . Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124122 
0 . 41 0. 68 05 / 03 /12 

0.13 0.27 05/03/12 

0 . 42 0 . 77 05 / 03/12 

0.16 0.14 05/03/12 

0 . 085 0 . 096 0 5/03/12 

1.0 2 . 0 05 /03 / 12 

0.12 0.11 05/03/12 

0.16 0 . 11 05/03/12 

1.8 0 . 8 05/03/12 

0 . 30 1.7 05/ 03/ 12 

0. 1 6 0.50 0 . 14 05/03/12 

0 . 13 0.27 05/03/12 

0 . 071 0.052 05/03/12 

0 .071 0.052 05/03/12 

1 . 1 1. 9 05 / 03/ 12 

0 . 42 0 . 39 05/03/12 

1.1 1.9 05/03/12 

U Resul.t i s less than the sampl e detection limit. 

Analysis 
Date 

Yld % 
05/ 2 4/12 

05/24/12 

05/2 4/12 

05/24/12 

05 / 24/1 2 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05 /24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/ 12 

05/2 4/12 

05/2 4/12 
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TestAmerica St. Louis

LOT # F2E020439 17 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER- 004-0412 

Radiochemi stry 

Lab Sample ID: F2E020439- 004 
Work Order : MTA9H 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 -0.01 u 

Actinium 228 0 .15 u 

Bismuth 212 0 .05 0 

Bismuth 214 0.31 
Cesium 137 0 . 001 0 

Lead 210 0 . 5 u 

Lead 212 0.431 

Lead 214 0.49 

Potassium 40 4.9 

Protactinium 231 0 . 025 0 

Radium (226) 0.31 J 

Radium 228 0 . 15 u 

Thallium 208 0.147 

Thorium 228 0.147 

Thorium 234 0.52 0 

Uranium 235 0 . 10 u 

Uranium 238 0.52 u 

NOTE(S) 

Data are incomplete without the oaae narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected: 04/25/12 1428 
Date Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 a+/-) RL mdo 

Date 

pCi/g Batch # 2124122 
0 . 48 o. 81 05/03/12 

0 . 11 0.21 05/03/12 

0.28 0 . 52 05/03/12 

0.11 0.12 05/03/12 
0 .033 0 . 062 05/03/12 

1.1 1.6 05/03/12 

0.098 0.084 05/03/12 

0.12 0.11 05/03/12 

1.3 1.1 05/03/12 
0 . 081 1.4 05/03/12 

0.11 0 . 50 0.12 05/03/12 
0 . 11 0 . 21 05/03/12 

0.045 0.031 05/03/12 

0.045 0.031 05/03/12 
0 . 37 1.5 05/03/12 

0 . 17 0 . 28 05/03/12 

0 . 37 1.5 05/03/12 

J Result is greater than sample detection limit but less than stated report ing limit . 
U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 18 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-005-0412 

Radiochemistry 

Lab Sampl e I D: F2E0 20439- 005 
Work Order: MTA9J 
Matrix: SOLID 

Paramete.r Resul t Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actini um 227 -0 . 17 u 

Actinium 228 0.28 
Bi smuth 212 0 .19 u 

Bismuth 214 0.23 
Ces ium 137 -0. 004 u 

Lead 210 - 0 . 3 u 

Lead 212 0 . 27 

Lead 214 0.45 
Potassium 40 6 . 1 
Protactinium 231 0 . 21 u 

Radium (226) 0.23 J 

Radium 228 0.28 

Thallium 208 0.164 

Thorium 228 0 . 164 

Thorium 234 1.42 
Urani um 235 0 .12 u 
Urani um 238 1.42 

NOTE(S) 

Data are incompl ete wi thout the case narr at ive. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Col l ected : 0 4/ 25/12 1435 
Dat e Rece i ved: 05 / 02 /12 0905 

Total 
Oncert. P.rep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124122 
0 . 33 0 . 56 05/03/ 12 

0.11 0.27 05/03/12 
0 . 36 0 . 62 05/03/12 

0.11 0 . 14 05/03/12 
0 . 099 0 .088 05/03/12 

3 . 8 1.9 05 / 03/12 

0.12 0 . 13 05/03/12 

0.12 0.13 05/03/12 

1 . 4 0.9 05/03/12 
0 . 42 2 . 0 05/03/12 

0.11 0 . 50 0.14 05/03/12 

0.11 0.27 05/03/12 
0.068 0.061 05/03/12 

0.068 0.061 05/03/12 

0.99 1.4 05/03/12 
0 . 20 0 . 38 05/03/1 2 

0.99 1.4 05/03/12 

J Result is great er than sample det ection limit but less than stated reporting l i mit. 
U Result is less t han the sample detection limit . 

Analysis 
Date 

Yld % 
05/24 / 12 

05/24/12 
05 / 24/12 

05/24/12 
05/2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/ 24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/ 24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 19 of 788

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-006-0412 

Lab Sample ID: F2E020439- 006 
Work Order : MTA9K 
Matrix: SOLID 

Paramo tor Rasult Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actini um 227 0 . 06 0 

Act ini um 228 0 .18 0 

Bismuth 212 0.08 0 

Bismuth 214 0.46 

Ces i um 137 0 . 0 u 

Lead 210 1.3 u 

Lead 212 0.28 

Lead 214 0.52 

Potassium 40 4.3 
Protactinium 231 0 . 33 0 

Radium (226) 0. 46 J 

Radium 228 0 . 18 0 

Thallium 208 0.122 

Thorium 228 0.122 

Thorium 234 0 . 49 0 

Uranium 235 0 . 1 u 

uranium 238 0 . 49 u 

NOTE(S) 

Data are incomplato without the casa narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 04/25/12 1444 
Date Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124122 
0. 21 0 . 37 05/03/12 

0. 12 0 . 25 05/03/12 

0. 34 0 . 63 05 /03/12 

0.13 0.13 05/03/12 
0 . 014 0 . 081 05 /03 /12 

1.1 1. 8 05/03/12 

0.11 0.13 05/03/12 

0 .15 0.13 05/03/12 

1.1 1 05/03/12 
0 . 48 1.5 05/03/12 

0.13 0 . 50 0 .13 05/03/ 12 
0.12 0 . 25 05/03/12 

0 . 050 0.058 05/03/12 

0.050 0.058 05/03/12 
0 . 54 1.7 05/03/12 

0 . 21 0 . 37 05 /03/12 

0 . 54 1.7 05 / 03/ 12 

J Result is greater t han sample detection limit but less than stated reporting limit. 
u Result is l ess than the sample detection limit . 

Analysis 
Date 

Yld % 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/ 24/12 

05/ 24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 20 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-007-0412 

Lab Sample ID : F2E020439- 007 
Work Order : MTA9L 
Matrix: SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactini um 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 
Thorium 234 

Uranium 235 

uranium 238 

NOTE(S) 

- 0 .37 

0.32 
0.28 

0.55 

0 . 01 6 

0 . 4 

0.49 

0 . 74 

7.2 
-0.09 

0.55 

0.32 

0.144 

0.14 4 

0 . 76 

-0 .02 

0 .7 6 

u 

u 

u 
u 

u 

u 
u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Radi ochemis t ry 

Date Col lected: 04/25/12 
05/02/12 

14 49 
0905 

Total 
Unoert. 

(2 o+/ - ) 

0 . 46 

0.19 
0. 37 

0.15 
0 . 052 

1.1 

0.13 

0.18 

1 . 7 
1 . 1 

0.15 

0.19 

0.069 

0.069 

0. 55 

0. 20 

0 . 55 

Date Received: 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124122 Yld % 
0 .75 05/03 / 12 05/ 24/12 

0.23 
0 . 62 

0.11 

0 . 094 

2 . 1 

0.13 

0.14 

0.9 
2 . 0 

0.11 

0.23 

0.076 

0.076 
1.7 

0 . 35 

1. 7 

05/ 03/12 05/24/12 
05/03/12 05/?.4/12 

05/03/12 05/24/12 
05/03/12 05/24 /12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 
05 /03 /12 05/24 /12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 
05/03/12 05 / 24/12 

05/03/12 05 / 24/12 

05/03/12 05/24/12 

U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020439 21 of 788

Shaw E & I Inc 

Client Sample ID: TIB233PIER-008-0412 

Radiochemistry 

Lab Sample ID: F2E020439-008 
Work Order : M'l'A9M 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 -0.20 u 
Actinium 228 0.12 u 
Bismuth 212 0.0 u 
Bismuth 214 0.37 

Cesium 137 -0.009 u 
Lead 210 1.1 u 
Lead 212 0.38 

Lead 214 0.48 

Potassium 40 6.3 

Protactinium 231 0.43 u 
Radium (226) 0.37 J 

Radium 228 0.12 u 
Thallium 208 0.090 

Thorium 228 0.090 

Thorium 234 1.2 u 

Uranium 235 0 . 09 u 
Uranium 238 1.2 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected: 04/25/12 1509 
Date Received: 05/02/12 0905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc Date 

pCi/g Batch # 2124122 

0.33 0.55 05/03/12 

0.12 0.23 05/03/12 

0.15 0.52 05/03/12 

0.12 0.11 05/03/12 

0.044 0.079 05/03/12 

1.3 2.0 05/03/12 

0.12 0.12 05/03/12 

0 . 13 0 . 13 05/03/12 

1.3 0.7 05/03/12 

0.44 1.7 05/03/12 

0.12 0.50 0.11 05/03/12 

0.12 0.23 05/03/12 

0.048 0.058 05/03/12 

0.048 0.058 05/03/12 

1.1 1.6 05/03/12 

0.21 0.37 05/03/12 

1.1 1.6 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit . 
U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 22 of 788

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-009-0412 

Lab Sample ID : F2E020439-009 
Work Order: MTA9P 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 - 0.50 u 
Actinium 228 0.32 u 
Bismuth 212 0.0 u 
Bismuth 214 0.40 

Cesium 137 0.002 u 

Lead 210 0.04 u 

Lead 212 0.47 

Lead 214 0.77 
Potassium 40 -0.3 0 

Protactinium 231 0.17 u 

Radium (226) 0.40 J 

Radium 228 0.32 u 

Thallium 208 0.207 

Thorium 228 0.207 

Thorium 234 1.1 0 

Uranium 235 -0 . 04 0 

Uranium 238 1.1 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 04/25/12 
05/02/12 

1521 
0905 Date Received: 

Total 
Uncert. Prep 
(2 o+/- ) RL mdo 

Date 

pCi/g Batch # 2124122 
0 . 66 1.1 05/03/12 

0.29 0 . 49 05/03/12 

0 . 34 0. 92 05/03/12 

0.23 0.28 05/03/12 

0.051 0.10 05/03/12 

1.5 2.7 05/03/12 

0.15 0.17 05/03/12 

0.21 0 . 14 05/03/12 
14 5 05/03/12 

0 . 79 2 . 9 05/03/12 

0.23 0.50 0 . 28 05/03/12 
0.29 0 . 49 05/03/12 

0.082 0.075 05/03/12 

0.082 0.075 05/03/12 

1.5 2 . 2 05/03/12 

0 . 31 0 . 54 05/03/12 

1.5 2 . 2 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 23 of 788

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-010-0412 

Radiochemistry 

Lab Sample ID: F2E020439-010 
Work Order : MTA9Q 
Matrix : SOLID 

Parameter Resu~t Qua~ 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 

Actini um ?.27 

Actinium ?.28 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 
Protactinium 231 

Radium (226) 
Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE {S) 

-0 .27 

0.174 

0 . 24 

0.44 
0.006 

0 . 92 

0.255 

0.49 

5.2 
-0 . 18 

0.44 
0 . 174 

0.138 

0.138 

0 . 19 

0 . 015 

0 . 19 

0 

0 

0 

u 
u 

u 

J 

u 

0 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

Tot a~ 
Uncert. 

(2 a+/-) 

0.32 

0.098 

0.30 

0.11 
0 . 038 

0.85 

0.094 

0.10 

1.2 

0 . 80 

0.11 

0 . 098 

0.046 

0.046 

0 .38 

0 . 034 

0 . 38 

Date Collected : 04/25/12 
05/02/12 

1515 
0905 Date Received : 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124122 Yld % 
0 . 52 05/03/12 05/24/12 

0 . 24 

0 . 40 

0.04 
0 . 070 

1.3 

0.095 

0.09 

0.7 

1.4 

0.04 

0 . 24 

0.032 

0.032 

1.2 

0 . 24 

1.2 

05/03/12 

05/03/12 

05/03/12 
05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 
05/03/12 05/24/12 

05/03/12 05/24/12 
05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020439 24 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-Oll-0412 

Radiochemistry 

Lab Sample ID: F2E020439- 011 
Work Order : MTA9R 
Matrix : SOLID 

Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 -0. 17 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protacti nium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Ur anium 235 

Uranium 238 

NOTE (S) 

0.17 

0 . 22 

0.39 

- 0 .002 

0.2 

0.300 

0. 35 

5.7 

0.15 

0 . 39 

0 . 17 

0.122 

0.122 

1.2 

0 . 10 

1.2 

u 

u 

u 

u 

u 

J 

u 

u 
u 
u 

Data a~:e incomplete without the case na~:rative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unoe~:t. 

(2 o+/-) 

0 . 34 

0 . 15 

0 .31 

0.13 

0.061 

1.1 

0.095 

0.11 

1.4 

0 . 24 

0 . 13 

0 . 15 

0.060 

0.060 

1.1 

0.22 

1.1 

Dat e Collected: 04/25/12 
05/02/12 

1524 
0905 Date Received: 

RL 

pCi/g 

0 . 50 

mdo 

Analysis 
Date 

Batch # 2124122 Yld % 
0.57 05/03/12 05/24/12 

0.31 

0 . 51 

0.11 

0.087 

1.9 

0.11 

0.13 

0.9 

1.9 

0.11 

0 . 31 

0.064 

0.064 

1.6 

0.38 

1.6 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but less t han stated reporting limit. 
U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020439 25 of 788

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-012-0412 

Radiochemistry 

Lab Sample ID : F2E020439-012 
Work Order: MTA9T 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 

Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactini um 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0 . 03 

0.66 

0.05 

0.51 

0.0 

1.0 

0.41 

0.60 

5.6 

0 .25 

0.51 

0.66 

0.108 

0.108 

-0 . 05 

0 . 11 

-0.05 

u 

u 

u 

0 

u 

0 

u 

u 

Data are incomplete without the case narrative . 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unoert. 

(2 cr+/-) 

0.14 

0.18 

0.31 

0.15 

0.010 

1.6 

0.14 

0.16 

1.3 

0 . 49 

0.15 

0.18 

0.061 

0.061 

0.27 

0.24 

0 . 27 

U Result is less than the sample detection limit. 

Date Collected: 04/25/12 
05/02/12 

1535 
0905 Date Rec eived : 

RL 

pCi/g 

0.50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124122 Yld % 
1.0 05/03/12 05/24/12 

0.15 

0 . 59 

0.13 

0.098 

2.4 

0.13 

0.13 

1 . 1 

1.8 

0 . 13 

0.15 

0.086 

0.086 

1.9 

0. 47 

1.9 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05 /03 /12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05 /24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/03/12 05/24 /12 

05/03/ 12 05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 26 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-013-0412 

Radi ochemistry 

Lab Sample ID : F2E020 43 9- 013 
Work Order: MTA9V 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actini um 227 - 0 . 27 u 
Actinium 228 0.17 u 

Bi smuth 212 0 . 12 u 
Bismuth 214 0.69 

Cesi um 137 0 . 021 u 

Lead 21 0 1. 3 u 

Lead 212 0 . 40 

Lead 214 0 . 47 

Potass ium 40 5.9 

Protactinium 231 0 . 73 u 
Radium (226) 0.69 

Radium 228 0 . 17 u 

Thallium 208 0.119 

Thorium 228 0 . 119 

Thorium 234 2.0 

Urani um 235 0 . 32 u 
Uranium 238 2.0 

NOTE(S) 

Data are incomplete without t he case nar rative. 

MDC is deter mined by inst rument performance onl y . 
Bold r esults are greater than the MDC . 

Total 
Uncert. 

(2 o+/-) 

0 . 38 

0 .17 

0 . 40 

0 . 18 

0 . 052 

1.5 

0 . 15 

0.15 

1.5 

0 . 54 

0 . 18 

0 . 17 

0.051 

0.051 

1 .1 

0 . 25 

1. 1 

U Result is l e s s than the s ample de t ection l imit . 

Dat e Coll e c ted: 04/25/12 1537 
Dat e Rece i ved: 05/02 /12 090 5 

Prep 

RL mdo 
Date 

pCi/g Batch # 2124122 
0 . 62 05/03/12 

0 . 32 05 /03/12 

0 . 71 05/03/12 

0.13 05/03/12 

0 . 090 05 / 03/12 

2 . 1 05 / 03/ 12 

0.15 05/03/12 

0.16 05/03/1 2 

1 . 3 05/03/12 

1. 5 05/03/12 

0 . 50 0.13 05/03/12 

0 . 32 05 / 03/12 

0 . 052 05/03/12 

0 . 052 05/03/12 

1.4 05/03/12 

0 . 38 05/03/1 2 

1 . 4 05/03/12 

Analysis 
Date 

Yld % 
0 5/24/12 

05/2 4/12 

05/ 2 4/12 

05/24/12 

05/24/12 

05/2 4/ 12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/ 2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 27 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-014-0412 

Lab Sample ID : F2E020439-0 1 4 
Work Order: MTA9X 

Matrix: SOLID 

Parameter Resul t Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Act inium 227 -0.008 u 
Actinium 228 0. 71 

Bismuth 212 0 .18 u 

Bismuth 2 1 4 0.52 

Cesium 137 0 . 01 u 
Lead 210 0 . 8 u 
Lead 212 0.42 

Lead 214 0.41 

Potassium 40 6.9 

Protactinium 231 0 . 16 u 

Radium (226) 0.52 

Radium 228 0.71 

Thallium 208 0.127 

Thorium 228 0.127 

Thorium 234 0.7 u 

Uranium 235 0 . 19 u 

Uran i um 238 0 . 7 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 04/25/12 1 547 
Date Received: 05/02/12 0905 

Total 
Unoert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124122 

0.11 0.99 05/03/12 

0.21 0.13 05/03/12 

0.33 0 .57 05/03/12 

0.13 0.09 05/03/12 

0.039 0 . 071 05/03/12 

1.2 2.0 05/03/12 

0.11 0.10 05/03/12 

0. 1 2 0.15 05/03/12 

1.4 0.7 05/03/12 

0 .36 1 .6 05/03/12 

0.13 0 .50 0 . 09 05/03/12 

0.21 0 . 13 05/03/12 

0.060 0 . 067 05/03/12 

0.060 0 . 067 05/03/12 

1. 0 1.8 05/03/12 

0.22 0.35 05/03/12 

1.0 1.8 05/03/12 

U Result is less than the sample detection limit . 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/1 2 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 28 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-015-0412 

Rad iochemistry 

Lab Sample ID: F2E020439-015 
Work Order : MTA90 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 

Actinium 227 0.03 u 
Actinium 228 0 . 30 
Bismuth 212 0 . 12 u 
Bismuth 214 0.63 
Cesium 137 0.025 u 
Lead 210 0.39 u 

Lead 212 0.25 

Lead 214 0.63 
Potassium 40 7.1 
Protactinium 231 -0 . 0<19 u 

Radium (226) 0.63 

Radium 228 0 . 30 

Thalli um 208 0.127 

Thorium 228 0 . 127 
Thorium 234 0.87 u 

uranium 235 0.07 u 
uranium 238 0 . 87 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0.45 

0.15 
0.30 

0.16 
0.037 

0.92 

0.10 

0.14 

1.4 
0 . 090 

0.16 

0 .15 

0.044 

0.044 
0.86 

0 . 19 

0 . 86 

U Result is less t han the sample detection limit. 

Date Collected: 04/25/12 1550 
Date Received: 05/02/12 0905 

Prep 

RL mdo 
Date 

pCi/g Batch # 2124122 
0 . 77 05/03/12 

0.26 05/ 03/ 12 
0.55 05/03/12 

0.13 05/03/12 
0 . 062 05/03/12 

1.6 05/03/12 

0.12 05/03/12 

0.12 05/03/12 

0.8 05/03/12 
1.9 05/03/12 

0 . 50 0.13 05/03/12 

0.26 05/03/12 

0.043 05/03/12 

0.043 05/03/12 
1.4 05/03/12 

0 . 34 05/03/12 

1.4 05/03/12 

Ana lye is 
Date 

Yld % 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 29 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-016-0412 

Lab Sample ID : F2E020439-0 16 
Work Order : MTA91 
Matrix : SOLI D 

Parameter Resu l t Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0.05 u 
Actinium 228 0.34 

Bismuth 212 0.16 u 

Bismuth 214 0 . 49 

Cesium 137 0.004 u 
Lead 21 0 0 . 7 u 
Lead 212 0.358 

Lead 214 0.49 

Potassium 40 6.7 

Protactinium 231 0. 41 u 
Radium (226) 0.49 J 

Radium 228 0.34 

Thallium 208 0 .085 

Thorium 228 0 . 085 

Thorium 234 0 . 36 u 
Uranium 235 0 . 10 u 
Uranium 238 0 . 36 u 

NOTE (S) 

Data are incomplete wi thout t he case narrati ve. 

MDC is de termined by instrument performance only. 
Bold resu lts are greater than t he MDC. 

Radiochemistry 

Date Collect ed: 04/25/ 12 
05/02/ 12 

1554 
0905 Date Received: 

Total 
Uncert. Prep 
(2 cr+/-) RL mdo 

Date 

pCi/g Batch # 2124122 
0 . 17 0 . 30 05/03/12 

0.12 0.29 05/03/12 

0 . 32 0 . 55 05/03/12 

0.14 0 . 13 05/03/12 

0 . 035 0 . 066 05 / 03/12 

1.1 1 . 7 05/03/12 

0 . 099 0.11 05/03/12 

0.12 0.13 05/03/12 

1. 3 0.7 05/03/12 

0 . 73 1. 8 05/03/12 

0.14 0.50 0.13 05/03/1 2 

0.12 0.29 05/03/12 

0 . 061 0.076 05/03/12 

0 . 061 0.076 05/03/12 

0 . 33 1.6 05/03/12 

0 . 19 0 . 33 05/03/12 

0 . 33 1 . 6 05/03/12 

J Result is gr eater t han sample detecti on limi t but l ess than stated reporting l imit . 

U Resul t is l ess than the s ample dete ction limi t. 

Analysis 
Date 

Yld~ 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24 / 12 

05/24/12 

05/24/12 

05/24/12 

05/24 / 12 

05/24/12 

05/24/ 12 

05/24/12 

05 /24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 30 of 788

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-017-0412 

Radiochemistry 

Lab Sample I D: F2E020439-017 
Work Order : MTA92 
Matrix : SOLID 

Paramo tor Result Qual 

Gamma Ra-226 & Hits By DOE GA- OlOR MOD 
Actin i um 227 - 0 . 07 0 

Actin i um 228 

Bis muth 212 

Bismuth 214 

Ces1um 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Th orium 228 

Thorium 234 

urani um 235 

Uranium 238 

NOTE (S) 

0 . 21 

0. 05 

0.39 

-0 . 001 

0 . 4 

0.32 

0.43 

3 . 7 

o. 45 

0.39 

0. 21 

0 . 059 

0 . 059 

0 . 56 

0 . 11 

0 . 56 

0 

0 

u 

u 

u 
J 

u 
u 
u 
u 
u 

u 

Data are incompl ete without the case narrative. 

MDC i s determined by instrument performance only. 
Bold results are greater than the MDC . 

Total 
Uncert. 

(2 a+/-) 

0 . 19 

0. 19 

o. 43 

0.15 

0 . 064 

1.4 

0.12 

0.17 

1.4 

0 . 93 

0.15 

0. 19 

0 . 061 

0 . 061 

0 . 59 

0 . 20 

0 . 59 

Date Collected : 04/26 / 12 
05/02/12 

1008 
090 5 Date Received : 

RL 

pCi/g 

0 . 50 

mdo 

Prep 
Date 

Anal ysis 
Date 

Batch # 212 4122 Yld 'is 
05/ 24/12 

05/ 2 4/12 

05/ 2 4/12 

0 . 89 05 /03/12 

0 . 34 

0 . 83 

0.12 

0 . 12 

2 . 5 

0.14 

0.16 

1.4 

2 . 5 

0 . 12 

0 . 3 4 

0 . 10 

0 . 10 

2 . 1 

0 . 45 

2 . 1 

05/03/12 

05/03/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/ 03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/ 12 

05/24/ 12 

05/2 4/12 

05/24/12 

05/24/12 

05/ 24 / 12 

05/24/12 

05/24/12 

05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Resul t is greater than sample detection limit b u t less than stated reporting l~it. 

U Resul t is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020439 31 of 788

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-018-0412 

Radioche mistry 

Lab Sample I D: F2E020439-018 
Work Order : MTA93 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 0.04 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassi um 40 
Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

uranium 235 

uranium 238 

NOTE(S) 

0.17 

0.003 

0.45 

0 . 002 

1.1 

0.52 

0.54 

5.5 
0 . 6 

0.45 
0.17 

0.280 

0.280 

0.40 

-0.02 

0 . 40 

u 

u 

u 

u 

u 

J 

u 

u 
u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance onl y. 
Bold results are great e r than the MDC . 

Total 
Uncert. 

(2 o+/-) 

0 . 73 

0.19 

0.47 

0.16 

0.046 

1.5 

0.13 

0.15 

1.5 

1. 2 

0 . 16 
0 . 19 

0.078 

0.078 
0.52 

0 . 69 

0 . 52 

Date Collected: 04/26/12 
05/02/12 

1017 
0905 Date Received: 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124122 Yld % 
1 . 2 05/03/12 05/24/12 

0 . 29 05/03/12 05/24/12 

0 . 88 05 /03 /12 05/24/12 

0.15 

0.097 

2 . 0 

0.10 

0.14 

0.8 
2.0 

0.15 

0 .2 9 

0.034 

0.034 

1.8 

0.36 

1.8 

05/03/12 05/24/12 
05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 
05/03/12 05/24/12 

05/03/ 12 05/24/12 
05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

J Result is greater than sample detection limit but leas than stated reporting limit. 
U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020439 32 of 788

Shaw E & I Inc 

Client SamPle ID : TIB2 33PIER-019-0412 

Radiochemistry 

Lab Sample I D: F2E02 0439-019 
Work Order : MTA94 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA- 010R MOD 
Actinium 227 - 0 . 011 u 
Actinium 228 0.28 

Bismuth 212 0.002 u 
Bismuth 214 0.29 
Cesium 137 0.0 u 

Lead 210 0 . 49 u 

Lead 212 0.319 

Lead 214 0.35 

Potassium 40 6.2 

Protactinium 231 - 0 . 23 u 
Radium (226) 0.29 J 

Radium 228 0.28 

'I'hallium 208 0.077 u 
'l'horium 228 0.077 u 
Thorium 234 o. 62 u 
Uranium 235 0.06 u 
Uranium 238 0 . 62 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected : 01/26/12 1011 
Date Received: 05/02/12 0905 

Total 
Uncert. Prep 
(2 rJ+/-) RL mdc 

Date 

pCi/g Batch # 2124122 
0 . 061 0 . 91 05/03/12 

0.15 0.25 05/03/12 
0.35 0 . 67 05/03/12 

0.13 0.14 05/03/12 

0 . 023 0 . 081 05/03/12 

0 . 65 1.1 05/03/12 

0.098 0.13 05/03/12 

0.11 0.14 05/03/12 

1.4 1 . 1 05/03/12 
0.97 1.7 05/03/12 

0.13 0 . 50 0.14 05/03/12 

0 .15 0.25 05/03/12 
0.050 0.080 05/03/12 

0.050 0 .080 05/03/12 

0 . 46 1 . 2 05/03/12 

0 . 15 0.35 05/03/12 

0 . 46 1.2 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less t han the sample detection limit. 

Analysis 
Data 

Yld% 
05/2~/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/2~/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020439 33 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-020-0412 

Lab Sample ID : F2E020439- 020 
Work Order : MTA95 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Acti ni um 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesi um 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactini um 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

'l'horium 234 

Uranium 235 

Ur anium 238 

NOTE (S) 

-0 . 16 

0 . 32 

0 . 40 

0.47 

0 . 020 

0 . 81 

0.37 

0 . 48 

7 . 8 

0 . 20 

0.47 

0.32 

0.189 

0.189 

0 . 38 

0.015 

0 . 38 

u 

u 

u 
u 

u 

J 

u 

u 

u 

Data are i ncomplete wi thout the case narrative . 

MDC is determined by inst rument performance only . 
Bold results are greater than t he MDC. 

Rad iochemistry 

Date Collected : 04 / 26/12 
05/02/12 

1020 
0905 

Total 
Uncert. 

(2 cr+/-) 

0 . 26 

0 . 1 4 

0 . 33 

0.16 

0 . 038 

0 . 77 

0.11 

0 . 14 

1.5 

0 . 48 

0 . 16 

0 . 14 

0 . 066 

0.066 

0 . 51 

0 . 057 

0 . 51 

Date Rece i ved : 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysi s 
Date 

Batch # 2124122 Yld % 
0 . 44 05/03/12 05/24/12 

0.22 

0 . 47 

0. 1 7 

0.064 

1.2 

0 . 13 

0.14 

1.1 

1.8 

0.17 

0 . 22 

0 . 069 

0.069 

1.5 

0 . 41 

1.5 

05/03/12 05/24/12 

05/03/12 05 /24/ 12 

05/03/12 05/24/12 

05/03/ 12 05 / 2 4/12 

05/03/12 05/2 4/12 

05/03/1 2 05/24/12 

05/03/1 2 05/24/1 2 

05/03/12 05/24/12 

05/03/12 05/2 4/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05 / 24/12 

05/03/ 12 05/24/12 

05/03/12 05/24/12 

J Result is gr eater than sample det ecti on limit but less t han stated report ing limit. 

U Result is l ess than the sample detecti on limi t. 
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TestAmerica St. Louis

LOT # F2E020439 34 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-021-0412 

Radiochemistry 

Lab Sample ID: F2E020439-021 
Work Order : MTA96 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 -0. 20 U 

Actinium 228 0 . 16 U 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 
Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

uranium 235 

uranium 238 

NOTE( S ) 

0 . 06 

0.40 

0 . 020 

0 . 2 

0.242 

0.52 

5.1 
0 .13 

0.40 
0 . 16 

0.158 

0.158 

0 . 16 

0 . 084 

0 . 16 

u 

u 
u 

u 

J 

u 

u 
u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 o+/-) 

0.38 

0 . 13 

0 . 31 

0.12 

0 . 039 

1.0 

0.092 

0.12 

1.3 
0 . 50 

0.12 
0.13 

0.059 

0.059 

0 . 56 

0 . 092 

0 . 56 

Date Collected : 04/26/12 
05/02/12 

1023 
0905 Date Received : 

RL 

pCi/g 

0 . 50 

rode 

Prep 
Date 

Analysis 
Date 

Batch #I 212 4124 Yld % 
05/24/12 

05/24/12 

0.63 05/03/12 

0.32 05/03/12 

0.58 

0.08 

0.071 

1.8 

0.12 

0.10 

0.7 
1.8 

0.08 
0 . 32 

0.052 

0.052 

1.7 

0.36 

1.7 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 
05/03/12 05/24/12 

05/03/12 05/24/12 
05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 
05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

J Result is greater than sample dateotion limit but less than stated reporting limit. 
U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020439 35 of 788

Shaw E & I Inc 

Client Samole ID: TIB233PIER-021-0412 DUP 

Lab Sample ID : F2E020439- 021 X 
Work Order : MTA96 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Acti nium 227 - 0. 20 0 

Actinium 228 0.37 

Bismut h 212 0.08 u 
Bismuth 214 0.39 
Cesium 137 - 0.006 u 
Lead 210 - 0. 2 u 
Lead 212 0.34 

Lead 214 0.45 

Potassium 40 5.8 
Protactinium 231 0 . 40 0 

Radium (226) 0.39 J 

Radium 228 0.37 

Thallium 208 0.101 

Thorium 228 0.101 

Thorium 234 1.8 

Ur anium 235 0 . 19 0 

Uranium 238 1.8 

NOTE (S) 

Data are incomplete without tha case narrative. 

MDC is determined by instrument performance only. 
Bol d results are greater than the MDC. 

Radiochemistry 

Date Collected : 04/26/12 
05/02/12 

1023 
0 905 Date Received: 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 21241 24 

0.29 0.-18 05/03/12 

0.15 0.16 05/03/ 12 

0 . 27 0.51 05/03/12 

0 . 12 0.12 05/03/12 
0 . 041 0.07 4 05/03/12 

1.3 1.8 05/03/12 

0.10 0.1 05/03/12 

0.11 0.13 05/03/12 

1.2 0.8 05/03/12 

0 . 41 2 . 0 05/03/12 

0.12 0 . 50 0.12 05/03/12 

0.15 0.16 05/03/12 

0.039 0.043 05/03/12 

0.039 0.043 05/03/12 

1.2 1.6 05/03/12 

0 .19 0 . 31 05 /03/12 

1.2 1.6 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit . 
U Result is less than the sample detection limit . 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

PKG-TIB233-PIER

Page 73 of 136    11/28/2012

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight



TestAmerica St. Louis

LOT # F2E020439 36 of 788

Shaw E & I Inc 

Client Sample ID : TIB233PIER-022-0412 

Radiochemistry 

Lab Sample I D: F2E020439-022 
Work Order: MTA97 
Matrix : SOLID 

Paramo tor Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 

Actinium 228 

Bi smuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0 . 18 

0 .42 

0.01 

0.40 

-0 . 012 

0 . 43 

0.345 

0.54 

5.7 

0 . 34 

0.40 

0.42 

0.113 

0.113 

0 .4 3 

0 . 11 

0 . 43 

u 

u 

u 
u 

u 

J 

u 

u 
0 

Data ere incomplete without tho oaso narra tive. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unoort. 

(2 a+/-) 

0 . 1 4 

0. 14 

0. 2 8 

0.15 

0 . 045 

0 . 66 

0.090 

0.13 

1.3 

0 . 25 

0.15 

0.14 

0.041 

0.041 

0 .40 

0 . 20 

0 . 40 

Date Collected : 04/26 / 12 
05 / 02 / 12 

1029 
0905 Date Received: 

RL 

pCi/g 

0 .50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124124 Yld % 
0 . 24 05/03/12 05/2 4/12 

0.14 

0 . 54 

0.15 

0 . 079 

1.1 

0.10 

0.11 
1.0 

1.7 

0.15 

0.14 

0.049 

0.049 

1. 1 

0 . 34 

1.1 

05/03/12 05/24/12 

05/03/12 05 / 24/12 

05/03/12 05/24/12 

05 / 0 3/ 12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05 /03/12 05/2 4/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but less than stated reporting l imit. 
U Result is less than the sample d e tection limit. 
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TestAmerica St. Louis

LOT # F2E020440 12 of 872

SAMPLE SUMMARY 

F2E020440 

wo # SAMPLE# CLIENT SAMPLE ID 

MTA98 001 TIB233PIER-023-0412 
MTA99 002 TIB233PIER-024-0412 
MTCAA 003 TIB233PIER-025-0412 
MTCAC 004 TIB233PIER-026-0412 
MTCAD 005 TIB233PIER-027-0412 
MTCAF 006 TIB233PIER-028-0412 
MTCAG 007 TIB233PIER-029-0412 
MTCAH 008 TIB233PIER-030-0412 
MTCAJ 009 TIB233PIER-031-0412 
MTCAK 010 TIB233PIER-032-0412 
MTCAL 011 TIB233PIER-033 - 0412 
MTCAM 012 TIB233PIER-034-0412 
MTCAN 013 TIB233PIER-035-0412 
MTCAP 014 TIB233PIER-036-0412 
MTCAQ 015 TIB233PIER-037-0412 
MTCAR 016 TIB233PIER-038-0412 
MTCAT 017 TIB233PIER-039-0412 
MTCAV 018 TIB233PIER-040-0412 
MTCAW 019 TIB233PIER-041-0412 
MTCAX 020 TIB233PIER-042-0412 
MTCAO 021 TIB233PIER-043-0412 
MTCA1 022 TIB233PIER-044-0412 

NOTE (S) : 
·11tc analytical results of the samples listed above arc presented on U1e following pages. 

·All calculations are performc<l before rounding to avoid round-off errors in calculated results. 

·Results noted as "NO" were not dctcct~'d at or above the stated limit. 

·This report must not be reproduced, except in full, without the written approval of the laboratory. 

·Results for the following parameters arc never reportc<l on a dry weight basis: color, corrosivity, density, nashpolnt, ignitability, layers, odor, 

paint filter test, pll, porosity pressure, reactivity. redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weighl. 

SAMPLED SAMP 
DATE TIME 

04/26/12 10:40 
04/26/12 10:46 
04/26/12 11:12 
04/26/12 11:16 
04/26/12 ].].:20 
04/26/12 11:23 
04/26/12 13:06 
04/26/12 13:03 
04/26/12 11:36 
04/26/12 11:30 
04/26/12 13:10 
04/26/12 13:12 
04/26/12 13:16 
04/26/12 13:21 
04/26/12 13:38 
04/26/12 13:24 
04/26/12 13:28 
04/26/12 13:47 
04/26/12 13:35 
04/26/12 13:43 
04/26/12 13:41 

. 04/26/12 14:00 

PKG-TIB233-PIER

Page 75 of 136    11/28/2012



TestAmerica St. Louis

LOT # F2E020440 13 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-023-0412 

Lab Sample ID: F2E020440-001 
Work Order : MTA98 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Act i nium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

'l'hallium 208 

Thorium 228 

Thorium 234 

uranium 235 

Uranium 238 

NOTE (S) 

-0.32 

0.38 

0 . 12 

0.61 

-0 .012 

o. 49 

0.388 

0.44 

10.7 

0 . 44 

0. 61 

0.38 

0.153 

0.153 

o. 42 

0 . 14 

0 . 42 

0 

u 

u 
u 

0 

0 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected : 04/26/12 
05/02/12 

1040 
0905 

Total 
Uncert. 

(2 cr+/-) 

0 . 30 

0 . 13 

0 . 2~ 

0 . 12 

0 . 038 

0.78 

0.091 

0.11 

1.6 

0 . 26 

0.12 

0.13 

0.050 

0.050 

0 . 37 

0 . 17 

0.37 

Date Received: 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124123 Yld % 
0.49 05/03/12 05/28/12 

0 . 16 

0 . 41 

0.07 

0 . 066 

1.3 

0.075 

0. 11 

0.4 

1.5 

0.07 

0.16 

0 . 045 

0.045 

1.3 

0 . 31 

1.3 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/20/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

05/03/12 05/28/12 

U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020440 14 of 872

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-023-0412 DUP 

Radiochemistry 

Lab Sample ID : F2E02 0 440-001X Date Collected : 04 / 26/12 1040 
Work Order : MTA98 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actini um 227 0 . 02 u 

Actinium 228 0.42 
Bismuth 212 0 .3 6 u 

Bismut h 214 0.39 
Ces ium 137 0 . 002 u 

Lead 210 0 . 6 u 

Lead 212 0.46 

Lead 214 0 . 375 

Potassium 40 10.4 

Protactini um 231 0 .05 u 

Radium (226) 0.39 J 

Radium 228 0.42 

Thallium 208 0.163 
Thorium 228 0.163 

Thorium 234 1 . 6 

Uranium 235 - 0. 07 u 

Uranium 238 1.6 

NOTE(S) 

Data are incomplete ~tithout the case narrative. 

MDC is determined by inst rument performance only. 
Bold result s are greater than t he MDC . 

Date Recei ved: 05/02/12 0 90 5 

Total 
Uncert. Prep 
(2 a+/- ) RL mdc 

Date 

pCi/g Batch fl 2124123 
o. 48 0 . 81 05/03/12 

0.15 0 . 24 05/03/12 
0 . 32 0 . 119 05/ 03/12 

0.12 0.09 05/03/12 
0 . 044 0 . 082 05/ 03 / 12 

1. 1 1. 8 05/03/12 

0.11 0 . 08 05/03/12 

0.098 0.13 05/03/12 

1.9 0.6 05/03/12 
0 . 18 1.6 05/03/12 

0.12 0 . 50 0.09 05/03/12 

0 . 15 0.24 05/03/12 

0 . 050 0 . 033 05/03/12 

0 . 050 0 . 033 05/03/12 
1.1 1 .4 05/03/12 
0 . 95 0 . 35 05/03/12 

1.1 1.4 05/03/12 

J Result is greater than sample detecti on limi t but less t han stated reporting limit. 
U Result is less tha n the sample detection limi t. 

Analysis 
Date 

Yl d % 
05 / 28/12 

05/28/12 
05/28/12 

05/ 28/12 
05/28/12 

05/ 28/12 

05/28/12 

05/28/12 

05/28/12 
05/28/12 

05/28/12 

05/28/12 

05/28/12 

05/28/12 

05/28/12 
05/28/12 

05/28/12 
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TestAmerica St. Louis

LOT # F2E020440 15 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-024-0412 

Lab Sample ID : F2E020440-002 
Work Order : MTA99 
Matrix : SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0 . 036 u 
Actinium 228 0.38 
Bismuth 212 0 . 21 u 
Bismuth 214 0 . 34 

Cesium 137 0 . 0 u 
Lead 210 0 . 56 u 

Lead 212 0 . 38 

Lead 214 0 .52 

Potassi um 40 7.3 
Protactinium 231 0 . 32 u 
Radi um (226) 0.34 J 

Radium 228 0.38 
Thallium 208 0 . 069 u 
Thorium 228 0 . 069 u 
Thori um 234 0 . 40 u 
Uranium 235 0 . 11 u 
Uranium 238 0 . 40 u 

NOTE(S) 

Pata are i ncomplet e without the case narrative. 

MDC is determined by i nstrument perf ormance onl y. 
Bol d r esults are g r eater than t he MDC. 

Radiochemistry 

Date Col l ected : 04/26/12 
05/02/12 

1046 
0905 Date Recei ved: 

'l'otal 
Unoert. Prep 
(2 cr+/-) RL mdc 

Pate 

pCi/g Batch # 2124123 
0.093 1.1 05/03/12 

0 . 20 0.28 05/03/12 
0.36 0. 61 05/03/ 12 

0. 11 0.10 05/03/12 

0.035 0 . 088 05/03/12 

0.99 1.7 05/03/12 

0 . 11 0 . 11 05/03/12 
0 . 14 0.13 05/03/12 

1.6 0.8 05/03/12 
0 . 57 1.7 05/03/ 12 

0.11 0 . 50 0 . 10 05/03/12 

0 .20 0.28 05/03/12 
0.061 0.089 05/03/12 

0 . 061 0 . 089 05 / 03/12 

0 .3 9 1.9 05/03/12 

0 . 19 0 . 31 05/03/12 

0 . 39 1.9 05/03/12 

J Result is greater t han sample detection limit but less than stated reporting limit. 
U Result is l ess than t he sample detection limit. 

Analysis 
Pa te 

Yld % 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/ 24/12 

05/2 4/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
05/ 24/12 

05/ 24/12 

05/24/12 

05/ 24/12 

05 / 24/12 
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TestAmerica St. Louis

LOT # F2E020440 16 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-025-0412 

Radiochemistry 

Lab Sampl e I D: F2E0 20 4 40-003 
~~ork Or der : MTCAA 

Matrix: SOL ID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 

Actinium 228 

Bismuth 2 12 

Bismuth 214 

Cesium 137 

Lead 21 0 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

uranium 235 

Uranium 238 

NOTE (S) 

0 . 070 

0 . 54 

0 . 17 

0 . 53 

-0 . 01 4 

1.04 

0.38 

0.54 

6.9 

0 . 17 

0.53 

0.54 

0 . 080 

0 . 080 

0 . 26 

0 . 03 

0 .2 6 

u 

u 

u 

0 

u 

u 

u 

0 

u 

0 

Data are incomplete without the case narrati ve. 

MDC is determined by instrument performance only . 
Bold results a r e great er t han the MDC . 

Total 
Uncert. 

(2 cr+/-) 

0. 088 

0.15 

0 . 35 

0.15 

0. 043 

0.86 

0 . 11 

0.15 

1.4 

0 . 39 

0.15 

0.15 

0 . 065 

0 . 065 

0 . 43 

0 .11 

o. 43 

U Result is less than the sample detection l imit. 

Date Collect ed : 0 4/26 / 12 
05/02/12 

1112 
0 905 Date Received : 

RL 

pCi/g 

0 . 50 

rndc 

Prep 
Date 

Analysis 
Date 

Batch # 2124123 Yld% 
05/2 4/12 0 . 89 05/03/12 

0.09 

0 . 62 

0.14 

0. 075 

1. 2 

0.11 

0.13 

0.8 

1.7 

0 . 14 

0.09 

0 . 093 

0 . 093 

1. 2 

0 .35 

1. 2 

05/03/12 

05/03 / 12 

05/03/12 

0 5 / 03/12 

05/03/ 12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

0 5/2 4/12 

05/24/12 

05/24/1 2 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/1 2 

05/03/1 2 

05/03/1 2 

05/24/12 

05/24/12 

05 / 24/12 

05 /2 4/12 

05/ 24/12 

05/03/ 12 05/2 4/12 

05/03/ 12 05/2 4/12 
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TestAmerica St. Louis

LOT # F2E020440 17 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-026-0412 

Lab Sample ID : F2 E02 0 440-00 4 
Work Order : MTCAC 
Matrix : SOLID 

Parameter Resul t Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actini um 227 0 . 04 u 

Actinium 228 0.59 

Bismuth 212 0 . 0 u 

Bismuth 214 0.57 

Cesium 137 0 . 008 u 
Lead 2 10 0 . 62 u 

Lead 212 0 . 39 

Lead 214 0.57 

Potassium 40 7.0 

Protac tini um 231 0 . 60 u 

Radium (226) 0.57 

Radium 228 0.59 

Thallium 208 0.171 

Thor ium 228 0.171 

Thorium 234 0 . 53 0 

Uranium 235 0 . 12 0 

Uranium 238 0 . 53 0 

NOTE (S) 

Data are i ncomplete wi t hout the case narrative. 

MDC i s det ermi ned by instrument p e rforman ce only . 
Bold resul t s are greater t han t he MDC . 

Radiochemis try 

Date Co llected: 0 4 / 2 6 / 12 111 6 
Date Rece i ved : 05/02 / 12 0905 

Total 
Unoert. Prep 
(2 a+/- ) RL mdc 

Date 

pCi/g Batch # 2124123 
0 . 25 o. 43 05 / 03 /12 

0 . 14 0 . 07 05/03/12 

0 . 31 0 . 57 05/03/12 

0.15 0.15 05/03/12 

0.042 0 . 075 05/03/12 

0 . 63 1.0 05 / 03/12 

0 . 11 0 . 1 05/03/12 

0.13 0.11 05/03/12 

1 . 3 0 . 6 05/03/12 

0 . 49 1 .7 05/03/12 

0 . 15 0 . 50 0.15 05/03/12 

0.14 0.07 05/03/12 

0 . 059 0.053 05/03/12 

0 . 059 0.053 05/03/ 12 

0 . 71 1. 2 0 5/03/12 

0 . 23 0 . 38 05/03/12 

o. 71 1.2 05/03/12 

U Resul t i s less than t he sample detec tion l imit . 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 

05/24/1 2 

05/24/12 

05/2 4/12 

05/24 / 12 

05/24/12 

05/24/12 

05/24/12 

05/ 2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/1 2 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 18 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-027-0412 

Radiochemistry 

Lab Sample ID : F2E020440-005 
Work Order : MTCAD 
Matrix: SOLID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By DOE GA-OlOR MOD 

Actinium 227 -0 . 19 u 
Actinium 228 0 . 18 u 

Bismuth 212 -0 . 02 u 

Bismuth 214 0.46 
Cesium 137 -0.014 u 

Lead 210 0 . 86 u 

Lead 212 0.44 

Lead 214 0.52 

Potassium 40 7.2 

Protactinium 231 0 . 38 u 
Radium (226) 0.46 J 

Radium 228 0 . 18 u 
Thallium 208 0 . 037 u 
Thorium 228 0 . 037 u 
Thorium 234 0 . 55 u 
Uranium 235 0 . 23 u 

Uranium 238 0 . 55 u 

NOTE {S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected: 04/26/12 1120 
Date Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdo 

Date 

pCi/g Batch # 2124123 
0. 43 o. 72 05/03/12 

0 . 15 0 . 36 05/03/12 

0 . 39 o. 71 05/03/12 

0.14 0.14 05/03/12 

0.050 0 . 088 05/03/12 

0 . 91 1 . 4 05/03/12 

0.14 0.16 05/03/12 

0.14 0.18 05/03/12 

1.5 1.2 05/03/12 
0 . 58 2 . 2 05/03/12 

0.14 0 . 50 0.14 05/03/12 
0 . 15 0 . 36 05/03/12 

0 . 057 0 . 10 05/03/12 

0 . 057 0 . 10 05/03/12 

0 . 52 1.4 05/03/12 

0 . 29 o. 45 05/03/12 

0.52 1.4 05/03/12 

J Result is greater than sample detection limi t but less than stated reporting limit. 
U Result is less than the sample detection l i mit . 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 19 of 872

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-028-0412 

Radiochemistry 

Lab Sample ID : F2E020440-006 
Work Order : MTCAF 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 0.1 u 
Act inium 228 0.20 u 
Bismuth 212 0.01 u 
Bismuth 214 0.30 
Cesium 137 -0 . 012 u 

Lead 210 0 .8 u 

Lead 212 0.50 

Lead 214 0.48 

Potassium 40 4.1 

Protactinium 231 0.3 0 

Radium (226) 0.30 J 

Radium 228 0 . 20 0 

Thallium 208 0 . 07 u 

Thorium 228 0 . 07 u 

Thorium 234 0 . 89 u 
Uranium 235 0 . 19 u 

Uranium 238 0 . 89 u 

NOTE {S) 

Data are incomp1eto without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Date Collected: 04/26/12 1123 
Date Received : 05/02/12 0905 

'l'otal 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124123 
0.11 0.78 05/03/12 

0.21 0 . 34 05 / 03/12 

o. 45 0.89 05/03/12 

0.20 0.25 05/03/12 

0 . 066 0.12 05/03/12 

1.5 2 .6 05/03/12 

0.17 0.16 05/03/12 

0.17 0.14 05/03/12 

1.6 1.6 05/03/12 
1.2 2.2 05/03/12 

0.20 0 . 50 0.25 05/03/12 
0 . 21 0 . 34 05/03/12 

0 . 11 0.15 05/03/12 

0 . 11 0 . 15 05/03/12 

0 . 56 2.1 05/03/12 

0 . 25 0 . 37 05/03/12 

0 . 56 2 . 1 05/03/12 

J Result is greater than sample detection limit but lese than stated reporting limit. 
u Result is lese than the sample detection limit. 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 20 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-029-0412 

Radiochemistry 

Lab Sample ID : F2E020440-007 
Work Order: MTCAG 
Matrix : SOLID 

l?arameter Result Qual 

Ganuna Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 -0 .118 u 
Actinium 228 0.40 
Bismuth 212 0.1 u 

Bismuth 214 0.43 
Cesium 137 0 . 006 u 

Lead 210 0 . 7 u 

Lead 212 0.46 

Lead 214 0.44 

Potassium 40 4.6 
Protactinium 231 0 . 31 u 

Radium (226) 0.43 J 

Radium 228 0.40 

Thal.Hum 208 0.166 

Thorium 228 0.166 
Thorium 234 0 . 14 u 

Uranium 235 0 .10 u 

Uranium 238 0 . 14 u 

NOTE (S) 

Data are incomplote without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected : 04/26/12 1306 
Date Received : 05/02/12 0905 

Total 
Uncert. !?rep 
(2 a+/-) RL mdo 

Date 

pCi/g Batch # 2124123 
0.50 0.80 05/03/12 

0.18 0.31 05/03/12 

0.44 0 . 79 05/03/12 

0.13 0.11 05/03/12 
0 . 039 0.082 05/03/12 

1.1 1.7 05/03/12 

0.12 0.09 05/03/12 

0.11 0.14 05/03/12 

1.4 1.2 05/03/12 
0 . 45 1.9 05/03/12 

0.13 0.50 0.11 05/03/12 

0.18 0.31 05/03/12 

0.064 0.052 05/03/12 

0.064 0.052 05/03/12 
0 . 31 1.6 05/03/12 

0 .22 0 . 39 05/03/12 

0.31 1.6 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
u Result is less than the sample detection limit . 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 21 of 872

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-030-0412 

Ra d iochemis t r y 

Lab Sample I D: F2E020440-008 
Work Order : MTCAH 

Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

uranium 238 

NOTE (S) 

-0.03 

0.37 

0 . 26 

0 . 49 

0 . 001 

1 

0.49 

0.48 

5.9 

-0 . 15 

0.49 

0.37 

0.185 

0.185 

0 . 39 

0 . 03 

0 . 39 

u 

u 

u 

u 

u 
J 

u 

u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance onl y. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/- ) 

0 . 56 

0.15 

0 . 32 

0.13 

0.038 

1.2 

0.12 

0.12 

1.3 

0 . 91 

0.13 

0.15 

0.052 

0 . 052 

0 . 35 

0 . 14 

0 . 35 

Date Collected: 04/26/12 
05/02/12 

1303 
0905 Date Received : 

RL 

pCi/q 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch ll 2124123 Yld% 
05/24/12 0 . 95 05/03/12 

0.22 

0.52 

0.07 

0.071 

1.6 

0.09 

0.10 

0.5 

1.6 

0.07 

0.22 
0.032 

0.032 

0 . 99 

0 . 25 

0 . 99 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05 /03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

u Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020440 22 of 872

Shaw E & I Inc 

Client Sample ID: TIB233PIER-031-0412 

Lab Sample I D: F2E020440-009 
Work Order: MTCAJ 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 - 0.08 u 

Actinium 228 0.24 0 

Bismuth 212 0.06 u 

Bismuth 214 0 . 36 
Cesium 137 -0 . 01 u 

Lead 210 0.0007 0 

Lead 212 0.177 

Lead 214 0.52 

Potassium 40 4 . 9 
Protactinium 231 0.19 0 

Radium (226) 0.36 J 

Radium 228 0.24 u 

Thallium 208 0.050 u 
Thorium 228 0.050 0 

Thorium 234 0.93 0 

Uranium 235 -0. 03 0 

Uranium 238 0.93 0 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected : 04/26/12 
05/02/12 

1136 
0905 Date Received: 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124123 
0 .28 0 . 49 05/03/12 

0 . 14 0 . 28 05/03/12 

0 .3 6 0.66 05/03/12 

0.13 0.12 05/03/12 

0.44 0.07 05/03/12 

1.0 1.8 05/03/12 

0.098 0 . 15 05/03/12 

0.16 0.11 05/03/12 

1.3 0.9 05/03/12 
0 . 95 1. 7 05 / 03/12 

0 . 13 0 . 50 0.12 05/03/12 
0 . 14 0 . 28 05/03/12 

0 . 045 0 . 075 05/03/12 

0 . 045 0 . 075 05/03/12 

0 . 73 1.7 05/03/12 

0 . 50 0.39 05/03/12 

0 . 73 1.7 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less t han the sample detection limit. 

Analysis 
Date 

Yld ~ 
05/24/12 

05/2 4/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/2 4/12 

05/2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 23 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-0 32-0412 

Lab Sampl e ID : F2E0 2 0 440 - 010 
Wor k Order: MTCAK 
Matrix: SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Acti nium 227 

Actinium 228 

Bi smuth 2 12 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protacti ni um 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

0 . 003 

0.54 

0 . 22 

0.39 

-0 . 007 

1.0 

0.40 

0.37 

5.5 

0 . 08 

0.39 

0 . 54 

0 . 132 

0.132 

-1 

0 . 14 

-1 

u 

u 

u 

u 

u 

J 

u 
u 

u 

Data are incomplete without the case narrative. 

MDC is deter mi ned by instrument performance only. 
Bold resu lts are g r eater than the MDC. 

Radi ochemistry 

Date Col l ected: 0 4/26/12 
0 5/02/12 

11 30 
0905 

Total 
Unoert . 

(2 a+/-) 

0 . 01 6 

0.17 

0 . 34 

0 . 12 

1. 5 

1.3 

0 . 12 

0 . 11 

1.2 

0 . 16 

0.12 

0.17 

0.054 

0.054 

40 

0 . 21 

40 

Date Recei ved : 

RL 

pCi/g 

0 . 50 

mdo 

Pre.p 
Date 

Analysis 
Date 

Batch # 2124123 Yld % 
0 . 99 05/ 03/12 05/24/1 2 

0.18 

o. 60 

0.12 

0 . 07 

2 . 0 

0.11 

0 . 15 

0 . 6 

1.6 

0 . 12 

0.18 

0.059 

0 . 059 

2 

0 . 36 

2 

05/03/12 05/24/12 

05/ 03/12 05 /24/12 

05/03/12 05/24/12 

05 / 03/12 05/2 4/12 

05/ 03/1 2 05 /2 4/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/1 2 05/24/12 

05/03/12 05/24/12 

05/03/1 2 0 5/24/12 

05 / 03/1 2 05/24/12 

05 / 03/1 2 05/24/12 

05 / 03/12 05/24/12 

J Resul t is greater t han sample detect ion limit b u t l e ss t han s t a t ed reporti ng limit . 

U Resul t is less than the sample detecti on l i mit. 
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TestAmerica St. Louis

LOT # F2E020440 24 of 872

Shaw E & I Inc 

Cl ient SamPle ID : TIB2 33PIER- 033-0412 

Radiochemistry 

Lab Sample ID : F2E020440-011 
Work Order : MTCAL 
Matrix : SOLID 

Parameter Roault Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 - 0.08 u 

Actinium 228 0.19 

Bismuth 2 12 0 . 0 u 

Bismuth 214 0.52 

Cesium 137 0 . 016 u 

Lead 210 0 . 9 u 

Lead 212 0.244 

Lead 214 0.54 

Potassium 40 5.4 

Protactinium 231 -0 . 22 u 
Radium (226) 0 . 52 

Radium 228 0.19 

Thallium 208 0.116 

Thorium 228 0.116 

Thorium 234 0. 62 u 
uranium 235 0 . 012 u 
uranium 238 o. 62 u 

NOTE(S) 

Data are inoomplote without the case narrat~ve. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

Total 
Uncert. 

(2 a+/- ) 

0.25 

0.13 

0 .25 

0.15 

0.039 

1.0 

0.082 

0.12 

1.2 

0.86 

0.15 

0.13 

0.052 

0.052 

0 . 89 

0.040 

0.89 

U Result is less than the sample detection limit. 

Date Collected : 04/26/12 1310 
Date Received : 05/02/12 0905 

Prep 

RL mdo 
Date 

pCi/g Batch # 2124123 

0.43 05/03/12 

0.18 05/03/12 

0 . 38 05/03/12 

0.13 05/03/12 

0 . 068 05/03/12 

1.6 05/03/12 

0.11 05/03/12 

0.12 05/03/12 

o.s 05/03/12 

1.5 05/03/12 

0 . 50 0.13 05/03/12 

0 . 18 05/03/12 

0.058 05/03/12 

0 .058 05/03/12 

1.6 05/03/12 

0 . 32 05/03/12 

1.6 05/03/12 

Analys~s 

Date 

Yld % 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 25 of 872

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-034-0412 

Radiochemistry 

Lab Sample ID : F2E0204 40-012 
Work Order : MTCAM 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Acti nium 227 0.11 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 229 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0 . 18 

0 . 16 

0. 71 

-0 . 004 

1.3 

0.45 

0.52 

7.2 

-0 . 4 

o. 71 

0.18 

0.256 

0.256 

1. 31 

0 . 16 

1 . 31 

u 
u 

u 

u 

u 

u 

u 
u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

Total 
Uncert. 

(2 cr+/-) 

0 . 22 

0 . 15 

0 .35 

0.20 

0 . 042 

1.2 

0.14 

0 . 14 

1.4 

1 . 3 

0.20 

0 . 15 

0.073 

0.073 

0 . 75 

0 .27 

0 . 75 

U Result is less than the sample detection lim.it . 

Date Collected: 04/26/12 
05/02/12 

1312 
0905 Date Received : 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch 4t 2124123 Yld % 
05/24/12 

05/24/12 

0 . 38 05/03/12 

0 . 31 

0 . 63 

0.16 

0 . 078 

2 . 0 

0.13 

0.15 

0.7 

2 . 2 

0.16 

0.31 

0.061 

0.061 

1.8 

0.37 

1.8 

05/03/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05 /03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 26 of 872

Shaw E & I Inc 

Client Sample ID: TIB233PIER-035-0412 

Lab Sample I D: F2E0 20 440-013 
Work Order : MTCAN 
Matri x: SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 0.044 0 

Actinium 228 0.42 
Bi smuth 212 0 .1 0 

Bismuth 214 0.44 
Cesi um 137 0 . 011 0 

Lead 210 0. 63 u 

Lead 212 0.316 

Lead 214 0 0 60 

Potassium 40 5 . 6 
Protacti nium 231 0 . 51 0 

Radium (226) 0. 44 J 

Radium 228 0 . 42 

Thallium 208 0 . 136 

Thorium 228 0.136 

Thorium 234 0 . 74 u 

Urani um 235 0 . 22 u 
Urani um 238 0 . 74 u 

NOTE (S) 

Data are incomplete >~ithout the case narrative . 

MDC i s determined by inst rument performance only. 
Bold r esul ts are greater than the MDC. 

Radiochemistry 

Date Collected: 0 4 /26 / 12 
05/02/12 

1 316 
0905 Da t e Received : 

Total 
Unoert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124123 
0 . 075 0 . 35 05/03/12 

0.20 0.29 05/03/12 

0 . 27 0.52 05 /03/ 12 

0.13 0 . 13 05/03/12 

0 . 037 0.0 66 05/03/ 12 

0 . 83 1. 2 05/03/12 

0.095 0.11 05/03/12 

0 .14 0 . 12 05/03/12 

1.2 1 05/03/12 

0.55 1. 3 05/03/12 

0.13 0 . 50 0. 13 05/03/12 

0 . 20 0.29 05/03/12 

0.051 0.057 05/03/12 

0.051 0 . 057 05/03/12 

0 . 95 1.4 05 /03/12 

0 . 22 0 . 30 05/ 03/12 

0 . 95 1.4 05/03 / 12 

J Result i s great er than sample det ection l imit but less than stated reporting limit . 
U Result is less than the sample detect ion limit. 

Analysis 
Date 

Yld % 
05/ 24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05 /24/ 12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/2 4/12 

05/211/12 
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TestAmerica St. Louis

LOT # F2E020440 27 of 872

Shaw E & I Inc 

Client Sample ID: TIB233PIER-036-0412 

Radiochemistry 

Lab Sample I D: F2E020 440-014 
Work Or der : MTCAP 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Acti nium 227 0.0 4 u 
Actinium 228 0.54 

Bismuth 21 2 0 .1 6 u 
Bismuth 214 0.48 

Ces i um 1 37 0 .002 u 
Lead 2 10 - 0.02 u 
Lead 212 0.377 

Lead 214 0.46 

Potassium 40 6.9 

Protactini um 231 0 . 35 u 

Radium (226) 0.48 J 

Radium 228 0.54 

ThalliUln 208 0 . 189 

Thorium 228 0 . 189 

Thorium 234 - 0 . 31 u 
ur anium 235 0 .04 u 

uranium 2 38 -0 . 31 u 

NOTE(S) 

Data are incomplete without the case narrati ve. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collec t ed : 04/2 6/1 2 1321 
Date Received: 05/02/12 0 905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc Date 

pCi/g Batch # 2124123 

0.11 0 . '70 05 /03/ 12 

0.14 0.07 05/03/12 

0 . 2 6 0 . 44 05/03 / 12 

0.13 0 . 11 05/03/12 

0. 030 0 .056 05 /03 /12 

0. 72 1. 3 05 /03/12 

0.096 0.084 05/03/12 

0.11 0.10 05/03/12 

1.3 0.5 05/03/12 

0 . 62 1.2 05/0 3/12 

0.13 0 . 50 0 . 11 05/03/12 

0.14 0.07 05/03/12 

0.054 0 . 038 05/03/12 

0.054 0 . 038 05/03/12 

o. 7 9 1.3 05/03/12 

0 .14 0 . 25 05/03/12 

0 . 79 1.3 05/03/12 

J Result i s greater t han sample detection limit but less than stated reporting l imit . 
U Result i s less than the sample detecti on limit. 

Analysis 
Date 

Yld % 
05/24 / 12 

05/24/12 

05/ 24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05 / 2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/ 24/1 2 

05/24 /12 

05/ 24 / 12 
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TestAmerica St. Louis

LOT # F2E020440 28 of 872

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-037-0412 

Lab Sample ID: F2E020440- 015 
Work Order: MTCAQ 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 0 . 02 u 

Acti nium 220 0 . 14 u 

Bismuth 212 0 . 16 u 

Bismuth 214 0.48 

Cesium 137 -0 . 004 u 

Lead 210 -0 . 3 u 

Lead 212 0.39 

Lead 214 0.55 

Potassium 40 5.3 
Protactinium 231 0.41 u 

Radium (226) 0.49 J 

Radium 229 0.14 u 

Thallium 209 0.115 

Thorium 228 0.115 

Thorium 234 1.9 
uranium 235 0 . 11 u 

Uranium 239 1.9 

NOTE {S) 
Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 04/26/12 
05/02/12 

1338 
0905 Date Received : 

Total 
Uncert. Prep 
(2 a+/-) RL mdc 

Date 

pCi/g Batch # 2124123 
0.19 0.34 05/03/12 

0 . 17 0.37 05/03/12 

0 . 35 0.61 05/03/12 

0.15 0.13 05/03/12 
0.058 0.11 05/03/12 

2 . 0 2 .4 05/03/12 

0.13 0.13 05/03/12 

0.14 0.14 05/03/12 

1.5 1.3 05/03/12 

0 . 70 1.5 05/03/12 

0.15 0 . 50 0.13 05/03/12 
0 . 17 0 . 37 05/03/12 

0.048 0.054 05/03/12 

0.048 0.054 05/03/12 

1. 4 1.7 05/03/12 

0 . 16 0 . 36 05/03/12 

1.4 1.7 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
u Result is lass than the sample detection limit. 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 29 of 872

Shaw E & I Inc 

Client Sample ID: TIB233PIER-038-0412 

Radiochemistry 

Lab Sample ID: F2E020440-016 
Work Order: MTCAR 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0.03 u 

Actinium 228 0.14 u 

Bismuth 212 0.05 u 

Bismuth 214 0 . 38 
Cesium 137 0 . 0 u 

Lead 210 0 . 4 u 

Lead 212 0 . 34 

Lead 214 0.35 

Potassium 40 5.9 

Protactinium 231 0.23 u 

Radium (226) 0.36 J 

Radium 228 0.14 u 

Thallium 206 0 . 133 
Thorium 226 0 . 133 

Thorium 234 1 u 
Uranium 235 0 . 20 u 

uranium 238 1 u 

NOTE(S) 
Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected: 04/26/12 1324 
Date Received: 05/02/12 0905 

Total 
Uncert . Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch lt 2124123 
0.14 0.29 05/03/12 

0.12 0.22 05/03/12 

0.29 0.54 05/03/12 

0.12 0.11 05/03/12 

0 . 0064 0 . 047 05/03/12 

1.0 1.8 05/03/12 

0.11 0.11 05/03/12 

0 . 10 0 .11 05/03/12 

1.2 0 . 6 05/03/12 
0.37 1.5 05/03/12 

0. 12 0 . 50 0.11 05/03/12 
0.12 0.22 05/03/12 

0.052 0.054 05/03/12 

0.052 0.054 05/03/12 

1.1 1.6 05/03/12 

0 . 17 0.29 05/03/12 

1.1 1.6 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 30 of 872

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-039-0412 

Lab Sample ID: F2E020440-017 
Work Order : MTCAT 
Matrix : SOLID 

Parameter Rosult Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 

AcUnium 228 

Bi smuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radi um 228 

Thallium 20!3 

'rhorium 228 

'rhorium 234 

uranium 235 

Uranium 238 

NOTE (S) 

-0.35 

0 .19 

0 .0 

0.48 

0 . 026 

1 . 5 

0.29 

0.47 

3.6 

- 0.05 

0.48 

0 .1 9 

0 . 045 

0 .0 45 

0 . 6 

-0.03 

0 . 6 

u 

u 
u 

u 

u 

u 

J 

u 
0 

u 

0 

0 

u 

Data aro incomplete without the oaso narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

Radiochemistry 

Date Collected: 04/26/12 
05/02/12 

1328 
0905 

Total 
Uncort. 

(2 a+/-) 

0.51 

0 . 19 

0.11 

0.16 

0 .058 

1 . 4 

0.12 

0.15 

1.5 

0.13 

0.16 

0.19 

0.076 

0.076 

1.2 

0 . 27 

1.2 

Date Received : 

RL 

pCi/g 

0 . 50 

mdo 

Prep 
Date 

Analysis 
Date 

Batch ll 2124123 Yld % 
05/24/12 

05/24/12 

05/24/12 

o . a5 05/03/12 

o . 41 

1.1 

0.12 

0 . 10 

2 . 3 

0.15 

0.16 

1.5 

2.3 

0.12 
0.41 

0.12 

0.12 

2.1 

0.48 

2 . 1 

05 /03/12 

05/03/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03 /12 05/24/12 

05/03/12 05/24/12 

05/03 /12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is lees than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020440 31 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-040-0412 

Lab Sample ID : F2E0 2 0 4 40-018 
Work Ord e r : MTCAV 

Ma t r ix : SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Act i n i um 22 7 0 . 013 u 

Actinium 228 0.27 

Bismut h 2 12 0 . 01 u 

Bismuth 214 0.44 

Cesium 1 37 - 0 . 002 u 

Lead 210 0 .2 9 u 

Lead 212 0.341 

Lead 214 0.40 

Potassium 40 6.2 

Pr otacti n i um 23 1 -0 . 0 4 u 

Radium (226) 0.44 J 

Radium 228 0.27 

Thallium 208 0.098 

Thorium 228 0.098 

Thorium 234 0. 59 u 

Uranium 235 0. 22 u 

Uranium 238 0 . 59 u 

NOTE (S) 

Data are incomplete without the case narrative . 

MDC is determined by instrument performance only. 
Bol d resul ts are greater than the MDC. 

Radiochemistry 

Date Col l ected : 0 4 /26/1 2 1347 
Date Received: 05/0 2/1 2 0905 

Total 
Uncert . Prop 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124123 
0. 098 0 . 35 05 / 03/12 

0.12 0.24 05/03/12 

0 .24 0 . 46 05 / 03/12 

0.13 0.12 05/03/12 

0 .03 6 0 . 067 05 /03/12 

0 .93 1. 7 05/03/12 

0.095 0.092 05/03/12 

0.11 0.11 05/03/12 

1.3 0.8 05/03/12 

0 .28 1. 5 0 5/03 / 12 

0.13 0 .50 0.12 05/03/12 

0.12 0.24 05/03/12 

0.056 0 . 079 05/03/12 

0 . 056 0 . 079 05/03/12 

0 . 89 1 .4 05/03/12 

0 . 17 0 .25 05 / 0 3 / 1 2 

0 .8 9 1. 4 05/03/12 

J Result is greater than sampl e detection limit but l ess than stated reporting limi t. 

U Result is less than the sample detection limit . 

Analysis 
Date 

Yld % 
05/29 /12 

05/29/12 

05/ 29/12 

05/29/12 

05/29/12 

05/29/12 

05/29/12 

05/29/12 

05/29/12 

0 5/29/12 

05/29/12 

05/29/12 

05/29/12 

05/29/12 

05/29/12 

05/29/12 

05 / 29/12 
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TestAmerica St. Louis

LOT # F2E020440 32 of 872

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-041-0412 

Rad iochemistry 

Lab Sample I D: F2E020440-019 
Work Order : MTCAW 
Matrix: SOLI D 

Paramatar Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 

Actinium 228 

Bismuth 2 12 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 
Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

uranium 238 

NOTE (S) 

0 . 21 

0.28 

0.12 

0.48 

-0 . 009 

0 . 41 

0.420 

0.56 

4.8 

0 . 07 

0.48 

0.28 

0 . 131 

0.131 

0 . 96 

0 . 11 

0 . 96 

u 

u 

u 

u 

u 
J 

u 

u 
u 

Data aro incomplete without the caso narra tive. 

MDC i s determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0. 1 6 

0.11 

0.2 9 

0.13 

0 .04 6 

0 . 90 

0.095 

0.13 

1.2 

0 . 29 

0.13 

0.11 

0.043 

0.043 

0 . 96 

0 . 16 

0 . 96 

Date Collect ed: 04/26/12 
05 / 02 /12 

1335 
0905 Date Received: 

pCi/g 

0. 50 

mdo 

Prep 
Date 

Analysis 
Data 

Batch # 2124123 Yld % 
0. 88 05/03/12 05/24 / 12 

0.23 

0. 5 1 

0.08 

0 . 082 

1.6 

0.066 

0.09 

1 

1.5 

0.08 

0.23 

0.031 

0.031 

1.3 

0 . 27 

1.3 

05/ 03/12 

05/03/12 

05/03/12 

05 /03/12 

05/03 /12 

05/03/12 

05/03/12 

05/03/12 

05 / 03/12 

05/24/12 

05 / 24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/ 24/12 

05/24/12 

05/24/12 

05/03/12 05/24/12 

05/ 03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05 / 0 3/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but leas than stated reporting limit. 
U Resul t is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020440 33 of 872

Shaw E & I Inc 

Client Sample ID : TIB233PIER-042 -0412 

Lab Sample ID : F2E020440-020 
Work Order : MTCAX 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0.007 u 

Actinium 228 0.55 
Bismuth 212 0.21 u 

Bismuth 214 0.40 
Cesium 137 0.002 u 

Lead 210 0 . 9 u 

Lead 212 0.337 

Lead 214 0.52 

Potassium 40 7.7 
Protactinium 231 -0 . 2 u 

Radium (226) 0.40 J 

Radium 228 0.55 

ThaHium 208 0 .189 

Thorium 228 0.109 
Thorium 234 0 . 40 u 
Uranium 235 0 . 23 u 

Uranium 238 o. 40 u 

NOTE( S) 

Data are incomplete without tho case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected : 04/26/12 1343 
Date Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 o+/-) RL mdc 

Date 

pCi/g Batch # 2124123 
0.087 0 . 72 05/03/12 

0.19 0.12 05/03/12 

0.32 0.53 05/03/12 

0.13 0.08 05/03/12 
0.027 0.060 05/03/12 

1.0 1. 7 05/03/12 

0.097 0.10 05/03/12 

0.12 0.04 05/03/12 

1.6 0.7 05/03/12 

1.1 1.9 05/03/12 

0.13 0 . 50 0 . 08 05/03/12 

0.19 0.12 05/03/12 

0.058 0.041 05/03/12 

0.058 0.041 05/03/12 
0 . 48 1.5 05/03/12 

0 . 15 0 . 24 05/03/12 

0 . 40 1.5 . 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit . 
u Result is less t han the sample detection limit . 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 34 of 872

Shaw E & I Inc 

Client Sample ID: TIB233PIER-043-0412 

Lab Sample ID : F2E020 440 - 021 
Work Order : MTCAO 
Ma trix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 0 . 03 u 

Actinium 228 0.45 
Bismuth 212 0 . 14 u 
Bismuth 214 0 . 49 
Cesi um 137 0 . 016 u 

J.ead 210 0 . 8 u 

Lead 212 0.35 

Lead 214 0.45 
Pot assium 40 6 . 3 
Protactinium 231 -0 .18 u 

Radium (226) 0.49 J 

Radium 228 0 . 45 
Thallium 208 0 . 049 u 
Thorium 228 0 . 049 u 
Thorium 234 0 . 53 u 

Uranium 235 0.11 u 
Uranium 238 0 . 53 u 

NOTE(S) 

Data ar e i ncomplete without the case narr ati ve. 

MDC is deter mined by i nstrument perfor mance only. 
Bold results are gr eater than the MDC. 

Radiochemistry 

Date Collect ed : 04 / 2 6/12 1341 
Dat e Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124124 
0 . 58 o. 98 05/03/12 

0.16 0.19 05/03/12 
0 . 25 0 .4 6 05/03/12 

0.12 0.1 05/03/12 
0 . 0 40 0 . 072 05 / 03/12 

1.5 2 . 3 05 / 03/12 

0 .11 0 . 11 05/03/12 

0 .12 0 .12 05/03/12 
1.3 0.6 05/03/12 
0 . 91 1.6 05/03/12 

0.12 0.50 0 . 1 05/03/12 
0.16 0 .19 05/03/12 
0 . 053 0 . 084 05/03/12 

0 . 053 0 . 084 05/03/12 

0 . 52 1.6 05/03/12 

0 . 23 0 . 38 05/03/12 

0 . 52 1. 6 05/03/12 

J Result is greater than sample detection l imit but l ess than s tated repor t i ng l i mit . 
U Result is less than the sample det ection limi t. 

Analysis 
Date 

Yld% 
05/2 4/12 

05/24/12 
05/2 4/12 

05/24/12 
05 /24/12 

05/24 /12 

05/24/12 

05/24/12 

05/24/12 
05/ 24 / 12 

05/24/12 

05/24/12 
05/24/12 

05/2 4/12 

05/2 4/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020440 35 of 872

Shaw E & I Inc 

Cl i ent SamPl e ID: TI B233PIER-044- 0412 

Lab Sample ID : F2E020440-022 
Work Order : MTCAl 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0 . 03 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

0.24 

0.04 

0.32 

-0 . 002 

-0 . 4 

0.345 

0.398 

4.8 

0.40 

0.32 

0.24 

0.110 

0.110 

0 . 78 

- 0.007 

0.78 

u 

u 

u 

u 

J 

u 

u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instr ument performance only. 
Bold results are greater than the MDC . 

Radi ochemistry 

Date Collected: 04/26/12 
05/02/12 

1400 
0905 

Total 
Unoert. 

(2 cr+/-) 

o. 48 

0.11 

0 . 27 

0.11 

0 . 035 

1.9 

0 . 099 

0 . 097 

1.1 

0 .34 

0.11 

0.11 

0.049 

0.049 

0 . 57 

0.014 

0.57 

Date Received : 

RL 

pCi/g 

0 . 50 

rode 

Prep 
Date 

Analysis 
Date 

Batch # 2124124 Yld % 
0.81 05/03/12 05/24/12 

0.22 

0 . 49 

0.12 

0.065 

1.8 

0 . 10 

0.098 

0.8 

1.8 

0.12 

0.22 

0.056 

0 . 056 

1.4 

0 .31 

1 . 4 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection lim.it. 
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TestAmerica St. Louis

LOT # F2E020442 13 of 774

SAMPLE SUMMARY 

F2E020442 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MTCA2 001 TIB233PIER-045-0412 04/26/12 14:03 
MTCA3 002 TIB233PIER-046-0412 04/26/12 14:21 
MTCA4 003 TIB233PIER-047 -0412 04/26/12 14:16 
MTCA5 004 TIB233PIER-048-0412 04/26/12 14:24 
MTCAG 005 TIB233PIER-049-04 12 04/26/12 13 : 52 
MTCA7 006 TIB233PIER-050-0412 04/26/12 14 : 27 
MTCA8 007 TIB233PIER-051-0412 04/26/12 14:41 
MTCA9 008 TIB233PIER-052-0412 04/26/12 14:36 
MTCCA 009 TIB233PIER-053-0412 04/26/12 14:34 
MTCCD 010 TIB233PIER-054-0412 04/26/12 14 : 31 
MTCCE 011 TIB233PIER-055-0412 04/26/12 14:45 
MTCCF 012 TIB233PIER-056 -04 12 04/26/12 14:49 
MTCCG 013 TIB233PIER-057 - 0412 04/26/12 14:53 
MTCCH 014 TIB233PIER-058-0412 04/26/12 15:00 
MTCCJ 015 TIB233PIER-059-0412 04/26/12 15:18 
MTCCK 016 TIB233PIER-060-0412 04/26/12 15:14 
MTCCL 017 TIB233PIER-061-0412 04/26/12 15:10 
MTCCM 018 TIB233PIER- 062 - 0412 04/26/12 15:05 
MTCCN 019 TIB233PIER-063 - 0412 04/26/12 15:39 
MTCCP 020 TIB233PIER-064-0412 04/26/12 15:35 
MTCCQ 021 TIB233PIER-065-0412 04/26/12 15:25 
MTCCT 022 TIB233PIER-066 - 0412 04/26/12 15:31 
MTCCV 023 TIB233PIER-067 -0412 04/26/12 15:22 

NOTE (S): 
-The analytical results of tho samples listed above arc presented on the following pages. 

-All calcu lations arc 1>erformed before rounding to avoid round-off errors in calculated results. 

·Results noted as "NO" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the wrillen approval of the laboratory. 

-Results for tlte following parameters arc never reported on a dry weight basis: color, corrosivity, density, Oashpoint, ignilabilhy, layers, odor, 

paint filler test, pll, porosity pressure, reactivity, redox potential, SPecific gravity, spot tests. solids, solubility, temperature, viscosity, and weight. 
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TestAmerica St. Louis

LOT # F2E020442 14 of 774

Shaw E & I Inc 

Cli ent Sample ID : TIB233PIER-045-0412 

Rad i ochemi stry 

Lab Sampl e ID : F2E020442 - 001 
Work Order: MTCA2 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hit s By DOE GA-010R MOD 
Actinium 227 0.0 u 
Actinium 228 

Bismuth 212 

Bismut h 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

·rhori um 234 

Urani um 235 

Uranium 238 

NOTE(S) 

0 . 18 

0.02 

0.41 

0.012 

2.7 

0.314 

0.52 

4 . 1 

0 . 05 

0.41 

0 . 18 

0. 1 42 

0.142 

1. 4 

0 . 13 

1. 4 

u 

u 

u 

u 
J 

u 

u 
u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC . 

'l'otal 
Uncert. 

(2 cr+/-) 

0.17 

0.14 

0 . 31 

0.12 

0.044 

1.4 

0.090 

0.14 

1.0 

0.85 

0.12 

0 . 14 

0.058 

0.058 

1.3 

0 . 20 

1.3 

Date Collected: 
Date Received: 

RL mdc 

04/26/12 
05/02/12 

1403 
0905 

Prep 
Date 

Analysis 
Date 

pCi/g Batch # 2124130 Yld % 
05/24 / 12 

0 . 50 

0 . 96 

0.25 

0 .59 

0.11 

0 .080 

1.9 

0.10 

0 . 12 

0.8 

1.5 

0. 11 

0.25 

0.058 

0.058 

1.7 

0 . 35 

1.7 

05/03/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/1 2 05/24/12 

05 / 03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/1 2 

05/03/12 05/24 /12 

05/03/1 2 05/24/1 2 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05 /03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Result is less than t he sample detection l imit. 
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TestAmerica St. Louis

LOT # F2E020442 15 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-045-0412 DUP 

Ra diochemist ry 

Lab Sample I D: F2E020442- 001X Date Collected : 04 /26/12 1403 
Work Order: MTCA2 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0 . 08 u 

Actinium 228 0 . 35 
Bismuth 212 0.10 u 

Bismuth 214 0.43 
Cesium 137 0.024 u 

Lead 210 -0.6 u 

Lead 212 0.289 

Lead 214 0.45 

Potassium 40 6 . 2 
Protactinium 231 0 . 18 u 

Radium (226) 0 . 43 J 

Radium 228 0 . 35 

Thallium 208 0.075 

Thorium 228 0.075 

Thorium 234 0.22 u 

Uranium 235 0 . 05 u 

Uranium 238 0 . 22 u 

NOTE (S) 

Data are incomplete without the case narrati ve. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Received: 05/02/12 0905 

Total 
Uncert. Prep 
(2 c:r+/-) RL mdc 

Date 

pCi/g Batch # 2124130 
0.17 0.83 05/03/12 

0.14 0.15 05/03/12 
0.27 0.49 05/03/12 

0.12 0.11 05/03/12 
0.038 0 . 064 05/03/12 

4.2 1 .6 05/03/12 

0.090 0.094 05/03/12 

0.12 0 . 13 05/03/12 

1.2 0.8 05/03/12 
0. 68 1.5 05/03/12 

0 .12 0 . 50 0 . 11 05/03/12 

0 . 14 0 . 15 05/03/12 

0.047 0.072 05/03/12 

0.047 0.072 05/03/12 

0.29 1 . 5 05/03/12 

0 . 20 0.36 05/03/12 

0 . 29 1.5 05/03/12 

J Result is greater than sample detection limit but less than s t ated reporting limit . 
U Resul t is less than the sample detection limit. 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 16 of 774

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-046-0412 

Radiochemistry 

Lab Sample ID : F2E020442- 002 
Work Order: MTCA3 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-01 0R MOD 
Actinium 227 -0 . 28 u 

Actinium 228 0.50 

Bismuth 212 0.19 u 

Bismuth 214 0.35 

Cesium 137 -0.0002 u 
Lead 210 - 0.2 u 

Lead 212 0.39 

Lead 214 0.50 

Pot assium 40 6.7 

Protactinium 231 -0.16 u 

Radium (226) 0.35 J 

Radium 228 0.50 

Thallium 208 0.133 

Thorium 228 0. 133 

Thori um 234 o. 64 u 

Urani um 235 -0.05 u 

Uranium 238 0. 64 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected: 04/26/12 1421 
Date Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdo 

Date 

pCi/g Batch # 2124130 

0 . 40 0 . 65 05/03/12 

0 . 17 0 . 14 05/03/12 

0 . 28 0. 49 05/03/12 

0 . 12 0.12 05/03/12 

0 . 0113 0.079 05/03/12 

1.5 2.4 05/03/12 

0.15 0.14 05/03/12 

0.13 0.11 05/03/12 

1.4 0 . 9 05/03/12 

0 . 97 1.7 05/03/12 

0 . 12 0 . 50 0 . 12 05/03/12 

0.17 0.14 05/03/12 

0.053 0.058 05/03/12 

0.053 0.058 05/03/12 

0.53 1.9 05/03/12 

1.8 0 . 5 05/03/12 

0.53 1.9 05/03/1 2 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Result is l ess than the sample detection limit. 

Analysis 
Date 

Yld% 
05/24/12 

05/24/1 2 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/1 2 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 17 of 774

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-047-0412 

Radiochemistry 

Lab Sample ID : F2E0204 42-003 
Work Order: MTCA4 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actini um 227 

Actini um 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

-0 . 19 

0 . 17 

0 . 08 

0.60 

0 . 0005 

0 . 05 

0.33 

0.36 

6.3 

-0.1 

0.60 

0 . 17 

0 . 088 

0 . 088 

0 . 4 

0 . 09 

0 . 4 

u 

u 

u 

u 
u 

u 

u 

u 

u 

u 

u 

u 

Data are incomplete without the oaae narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0. 43 

0.13 

0.38 

0.18 

0 .038 

1.3 

0.12 

0.13 

1.5 

1.0 

0.18 

0 . 13 

0 . 063 

0 . 063 

1.1 

0 . 28 

1.1 

U Result is lass than the sample detection limit. 

Date Collected: 04/26/12 
05/02/12 

1416 
0905 Date Received: 

RL 

pCi/g 

0 . 50 

mdo 

Prep 
Date 

Analysis 
Date 

Batch # 2124130 Yld % 
0 .73 05/03/12 05/24/12 

0.27 

0 . 69 

0.16 

0.075 

2.5 

0.12 

0.15 

0.8 

1.9 

0.16 

0.27 

0.099 

0.099 

1.9 
0 . 43 

1.9 

05/03/12 05/24/12 

05 /03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 18 of 774

Shaw E & I Inc 

Clie nt Sample ID: TIB233PIER-048-0412 

Lab Sample ID: F2E0204 42-00 4 
Work Order: MTCA5 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 - 0.13 u 

Actinium 228 0.39 

Bismuth 212 -0.07 u 

Bismuth 21 4 0.50 

Cesium 137 0 . 028 u 

Lead 210 0 . 30 u 

Lead 212 0 . 38 

Lead .214 0.45 

Pot assium 40 9.3 

Protactinium 231 0 . 27 0 

Radium (226) 0.50 

Radium 228 0.39 

Thallium 208 0.214 

Thorium 228 0 . 214 

Thorium 234 0 . 60 u 

Uranium 235 0 .19 u 

uranium 238 0 . 60 0 

NOTE ( S) 

Data are incomplete without the case narrative. 

MDC i s deter mined by instrument performance onl y. 
Bol d resul ts are greater than the MDC. 

Radiochemistry 

Date Collected: 04/26/12 
05/02/12 

1424 
0905 Date Received : 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124130 

0.30 0 .50 05/03/12 

0.17 0.29 05/03/12 

0 .38 0 . 67 05/03/12 

0.16 0 . 16 05/03/1 2 

0 . 036 0 .058 05/03/12 

0 . 59 1.0 05/03/12 

0 . 11 0. 1 2 05/03/12 

0.13 0.18 05/03/12 

1.6 0.8 05/03/12 

0 .21 1.8 05/ 03/12 

0.16 0 . 50 0.16 05/03/12 

0.17 0.29 05/03/1 2 

0.082 0.076 05/03/12 

0 . 082 0.076 05/03/12 

0 .4 5 1.0 05/03/12 

0.22 0 . 34 05/03/12 

0 . 45 1.0 05/03/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yl d % 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24 / 12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 19 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-049-0412 

Radiochemistry 

I.ab Sample ID: F2E020442-005 
Work Order : MTCA6 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hit s By DOE GA-010R MOD 
Actinium 227 0.10 u 
Actinium 228 0.28 
Bismuth 212 0.0 u 
Bismuth 214 0.33 
Cesium 137 - 0.022 0 

Lead 210 0 . 8 u 
Lead 212 0.31 
Lead 214 0.39 
Potassium 40 3.5 
Protactinium 231 -0 . 06 u 
Radium (226) 0.33 J 

Radium 228 0.28 
Thallium 208 0.10 0 

Thorium 228 0.10 0 

Thorium 234 0.4 0 

Uranium 235 0 . 23 u 
Uranium 238 0 . 4 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected: 04/26/12 1352 
Date Received: 05/02/12 0905 

Total 
Uncert. Prep 
(2 a+/-) RL mdo Date 

pCi/g Batoh # 2124130 
0 . 27 1.3 05/03/12 

0 . 21 0 . 27 05/03/12 
0.22 0.86 05/03/12 

0.14 0.14 05/03/12 
0.067 0 .12 05/03/12 

1.5 2.5 05/03/12 

0.14 0.16 05/03/12 
0.15 0.18 05/03/12 
1.5 1.7 05/03/12 
0 .12 2.9 05/03/12 

0.14 0 . 50 0.14 05/03/12 
0 . 21 0.27 05/03/12 
0.12 0 . 12 05/03/12 

0 . 12 0.12 05/03/12 

1.1 2 . 1 05/03/12 

0 . 24 0 . 43 05/03/12 

1.1 2.1 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection l imit. 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 
05/211/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 
05/211/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 20 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-050-0412 

Lab Sampl e ID : F2E020442- 006 
Work Order : MTCA 7 
Ma trix: SOLID 

Parameter Rosult Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0.24 

Actinium 228 0.36 

Bismuth 2 12 0.07 u 

Bismuth 214 0.335 

Cesium 137 0 .002 u 

Lead 210 -0 . 008 u 

Lead 212 0.367 

Lead 214 0.37 

Potassium 40 5.3 

Protactinium 231 0 . 04 u 

Radium (226) 0.335 J 

Radium 228 0.36 

Thallium 208 0.127 

Thorium 228 0.127 

Thorium 234 0 . 11 u 

Ur anium 235 0 . 04 u 
Uranium 238 0 . 11 u 

NOTE (S) 
Data are incomplete without the case narrative . 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC . 

Radiochemistry 

Date Collected : 04/26/12 14 2 7 
Date Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 a+/-) RL mdc 

Pate 

pCi/g Batch # 2124130 
0.11 0.1 05/03/1 2 

0.13 0.12 05/03/1 2 

0 . 26 0.46 05/03/12 

0 . 091 0.038 05/03/12 

0 . 031 0 . 059 0 5/03/12 

0 . 65 1. 3 05/03/12 

0.092 0.074 05/03/12 

0.10 0.07 05/03/12 

1.2 0.7 05/03/12 

0 . 46 1 . 2 05/03/12 

0.091 0 . 500 0.038 05/03/12 

0.13 0.12 05/03/12 

0.061 0.058 05/03/12 

0.061 0.058 05/03/12 

0 . 15 1.3 05/03/12 

0 . 14 0 . 2<1 05 / 03 / 12 

0 . 15 1.3 05/03/1 21 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Result is less than t he sample detection limit. 

Analysis 
Pate 

Yld % 
05/24/12 

05/24/12 

0 5 /24/12 

05/24/12 

0 5 /24/12 

05 /24/1 2 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24 / 12 

PKG-TIB233-PIER

Page 106 of 136    11/28/2012

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight



TestAmerica St. Louis

LOT # F2E020442 21 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-051-0412 

Radiochemistry 

Lab Sampl e ID : F2E020442-007 
Work Order: MTCA8 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 -0 . 28 u 

Actinium 228 0.27 

Bismuth 212 0 . 01 u 

Bismuth 214 0.44 
Cesium 137 -0 .02 u 

Lead 210 1.16 u 
Lead 212 0 . 363 

Lead 214 0 . 42 

Potassium 40 6 . 1 

Protactinium 231 0.07 u 

Radium {226) 0.44 J 

Radium 228 0.27 

Thallium 208 0.133 
Thorium 228 0.133 
Thorium 234 0 . 58 u 

Uranium 235 - 0 . 014 u 

Uranium 238 0 . 58 u 

NOTE {S) 

Data are incomplete wi thout the case narrative. 

MDC is determined by instrument performance onJ.y. 
Bold resul ts are greater than the MDC. 

Date Collected : 04/26/12 1441 
Date Received: 05/02/12 0905 

Total 
Uncert. Prep 
{2cr+/-) RL mdc 

Date 

pCi/g Batch # 2124130 
0 . 38 0 . 62 05/03/12 

0.14 0.25 05/03/12 
0.34 0 . 64 05/03/12 

0.13 0 .10 05/03/12 
0 .18 0 . 09 05/03/12 

0.90 1.4 05/03/12 

0.097 0.093 05/03/12 

0 . 12 0.13 05/03/12 
1.4 0.6 05/03/12 
0 . 22 1. 8 05/03/12 

0.13 0 . 50 0.10 05/03/12 

0 . 14 0.25 05/03/12 

0 . 048 0.039 05/03/12 

0.048 0.039 05/03/12 
0 . 91 1.6 05/03/12 

0 . 041 0. 45 05/03/12 

0 . 91 1.6 05/03/12 

J ResuJ.t i s great er t han sample detection limit but less than stated reporting limit . 
U Result is less than the sample detection limit . 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 22 of 774

Shaw E & I Inc 

Client Sample ID : TIB2 33PIER-052-0412 

Radiochemistry 

Lab Sample ID: F2E020442-008 
Work Order : MTCA9 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

0.07 

0.25 

0.08 

0.43 

0 . 0002 

0 .41 

0.37 

0 . 36 

5.9 

0 . 11 

0.43 

0.25 

0.156 

0.156 

0 . 75 

0 . 08 

0 . 75 

u 

u 

u 

u 

u 

u 
J 

u 

u 
u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.15 

0.13 

0.30 

0.15 

0 . 041 

0 . 91 

0.12 

0 . 12 

1.2 

o. 72 

0.15 

0 . 13 

0.062 

0.062 

0.92 

0 . 23 

0.92 

Date Collected: 04/26/12 
05/02/12 

1436 
0905 Date Received: 

RL 

pCi/g 

0.50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124130 Yld% 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

0.84 05/03/12 

0.28 

0.56 

0.16 

0.076 

1.5 

0.14 

0.14 

0.8 

1.8 

0.16 

0.28 

0.074 

0.074 

1.3 

0 . 39 

1.3 

05/03/12 

05/03/12 

05/03/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05(24/12 

05/24/12 

05/24/12 

05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit . 

U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020442 23 of 774

Shaw E & I Inc 

Client SamPle ID: TIB233PIER-053-0412 

Radi o c hemis try 

Lab Samp l e ID : F2E020442-009 
Work Order : MTCCA 
Matrix : SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA- 010R MOD 

Acti nium 227 - 0 . 33 u 
Acti nium 228 0 . 25 u 
Bismuth 212 0. 31 u 
Bismuth 214 0.41 

Cesi um 137 -0 . 008 u 

Lead 2 10 1.1 u 

Lead 212 0.239 

Lead 214 0.46 

Potassium 40 5 . 5 

Protactinium 231 - 0 . 08 u 

Radium (226) 0 . 41 J 

Rad ium 228 0 . 25 u 

Thallium 208 0 .089 u 
Tho rium 228 0 . 089 u 
Tho r i um 234 1. 3 u 

Ur anium 235 0 .15 0 

Urani um 238 1. 3 0 

NOTE (S) 

Data are incomplet e wit hou t t he case na:r::r:ative. 

MDC is determined by instrument perfor mance onl y . 
Bol d results are greater than the MDC. 

Date Col lected : 04 /26/12 1 434 
Date Re cei ved : 05 / 02/12 0905 

Total 
1Jnoe:r:t. l?:r:ep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2 124130 

0 . 36 0 . 58 05 / 03/12 

0 . 14 0 . 2 8 05 / 03/12 

0 . 33 0 . 55 05 / 03/1 2 

0. 1 3 0.13 05/03/12 

0 . 33 0 .11 05 /03/12 

1.3 2 . 1 05 / 03/12 

0.098 O.l4 05 /03/12 

0.12 0.14 05/03/12 

1.3 0 . 8 05/03/12 

0 . 87 1.6 05/03/12 

0 . 13 0 . 50 0.13 05/03/12 

0 .14 0 . 28 05/03/12 

0 . 058 0 . 090 05/03/12 

0 . 058 0 . 090 05/03/12 

1.1 1. 6 05/03/12 

0 . 22 0 . 37 05/03 / 12 

1.1 1 . 6 05/03/12 

J Result is greater t han sample detection limit but l ess than stated reporting limit. 

U Resu lt is less than the sample detection limit. 

Analysis 
Date 

Yld% 

05/24/12 

05/24 / 12 

05/24/12 

05/24/1 2 

05/ 2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

0 5/2 4/12 

05/2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/1 2 
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TestAmerica St. Louis

LOT # F2E020442 24 of 774

Shaw E & I Inc 

Client Sample ID: TIB233PIER-054-0412 

Radiochemistry 

Lab Sample ID: F2E020442-010 
Work Order : MTCCD 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 0 . 14 u 

Actinium 228 0.40 
Bismuth 212 0 .15 u 

Bismuth 214 0.43 
Cesium 137 -0 . 002 u 

Lead 210 0 . 3 0 

Lead 212 0.32 

Lead 214 0.45 

Potassium 40 5.8 
Protactinium 231 0 . 15 u 

Radium (226) 0.43 J 

Radium 228 0.40 

Thallium 208 0.181 

Thorium 228 0.101 
Thorium 234 0 . 70 u 
Uranium 235 0 . 1 u 

Uranium 238 0 . 70 u 

NOTE (S) 

Data are inoomploto without the oaso narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected : 04/26/12 1431 
Date Received : 05/02/12 0905 

Total 
Unoert. Prep 
(2 o+/- ) RL mdc 

Date 

pCi/g Batch # 2124130 
0 . 39 0. 65 05/03/12 

0 .17 0.13 05/03/12 
0 . 33 0 . 57 05/03/12 

0.15 0.15 05/03/12 
0 . 043 0 . 000 05/03/12 

1.2 2 . 2 05/03/12 

0.10 0.12 05/03/12 

0.12 0.13 05/03/12 

1.3 0.8 05/03/12 
0 . 55 1.7 05/03/12 

0.15 0 . 50 0.15 05/03/12 

0.17 0.13 05/03/12 

0.069 0.068 05/03/12 

0.069 0.068 05/03/12 
0 . 51 1.8 05/03/12 

0 . 19 0 . 35 05/03/12 

0 . 51 1.8 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
05/2~/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 25 of 774

Shaw E & I Inc 

Client Sample ID : TIB2 33PIER- 055-0412 

Radiochemistry 

Lab Sample ID : F2E020442-011 
Work Order : MTCCE 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 2?7 0.14 u 

Actinium 229 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 229 

Thallium 209 

Thorium 229 

Thorium 234 

uranium 235 

uranium 239 

NOTE(S) 

0.19 

0.27 

0.39 

-0 .009 

0 . 35 

0.337 

0.426 

6.1 

-0 . 12 

0.39 

0.19 

0.097 

0.097 

0 . 68 

0 . 09 

0 . 69 

u 

u 
u 

u 

J 

u 

u 

u 

Data are incomplete without tho oase narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0 . 11 

0 . 11 

0.25 

0.10 

0.031 

0. 62 

0.083 

0.096 

1.2 

0 . 82 

0.10 

0.11 

0.045 

0.045 

0.80 

0 .11 

0 .80 

Date Collected : 04/26/12 
05/02/12 

1445 
0905 Date Received : 

RL 

pCi/g 

0 . 50 

mdo 

Prep 
Date 

Analysis 
Date 

Batch #I 2124130 Yld % 

0.16 05/03/12 05/24/12 

0.17 

0 . 39 

0.09 

0.055 

1.0 

0.063 

0.091 

0.5 

1.4 

0.09 

0.17 

0.061 

0.061 

1.3 

0 . 22 

1 . 3 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

J Result is greater than sample detection limit but lees than stated reporting limit. 

U Result is less than the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020442 26 of 774

Shaw E & I Inc 

Client SamPle ID : TIB2 3 3PIER-056-0412 

Radiochemistry 

Lab Sample ID : F2E020442-012 
Work Order : MTCCF 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 -0 . 02 u 

Actinium 228 0 . 09 u 

Bismuth 212 0 .15 u 

Bismuth 214 0 . 33 

Cesium 137 0 . 0 u 

Lead 210 0 . 05 u 

Lead 212 0 . 316 

Lead 214 0.47 

Potassium 40 5.1 

Protactinium 231 0 . 12 u 

Radium (226) 0.33 J 

Radium 228 0.09 u 

Thallium 208 0 . 065 u 

Thorium 228 0 . 065 u 

Thorium 234 0 . 52 u 

Uranium 235 0 . 16 u 

Uranium 238 0 . 52 u 

NOTE (S) 

Data are incomplete without the case narrative . 

MDC is determined by instrument performance only. 
Bold results are greater t han the MDC. 

Date Collected: 04/26/12 1449 
Date Received: 05/02/12 0905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc Date 

pCi/g Batch # 2124130 
0 . 54 0 . 92 05/03/12 

0 . 10 0 . 31 05/03/12 

0 . 28 0 . 48 05/03/12 

0.12 0 . 12 05/03/12 

0 . 047 0 . 094 05/03/12 

0 . 99 1.9 05/03/12 

0.093 0 . 10 05/03/12 

0.13 0.15 05/03/12 

1.4 1.3 05/03/12 

0.32 1.6 05/03/12 

0.12 0.50 0.12 05/03/12 

0 . 10 0 . 31 05/03/12 

0 . 055 0 . 089 05/03/12 

0 . 055 0 . 089 05/03/12 

0 . 88 1.6 05/03/12 

0 . 20 0 . 33 05/03/12 

0 . 88 1.6 05/03/12 

J Result is greater than sample detection lim.it but less than stated reporting limit. 
U Result is less than the sample detection lim.it. 

Analysis 
Date 

Yld % 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 27 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-057-0412 

Radiochemistry 

Lab Sample ID: F2E020442- 013 
Work Order: MTCCG 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 0.02 0 

Actinium 228 0.33 
Bismuth 212 0 . 43 0 

Bismuth 214 0 . 48 
Cesium 137 0 . 004 u 
Lead 210 0.2 0 

Lead 212 0.36 

Lead 214 0.42 

Potassium 40 5.9 
Protactinium 231 0.37 u 

Radium (226) 0.48 J 

Radium 228 0.33 

Thallium 208 0.171 

Thorium 228 0.171 
Thorium 234 0 .53 u 
Uranium 235 0.050 0 

Uranium 238 0 .5 3 0 

NOTE (S) 
Data are incomplete without the case narrati ve. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected : 04/26/12 1453 
Date Received : 05/02/12 0905 

Total 
Uncert. Prep 
(2 cr+/-) RL mdo 

Date 

pCi/g Batch # 2124130 
0 . 14 1.0 05/03/12 

0.14 0.27 05/03/12 
0 . 40 0 . 63 05/03/12 

0.13 0 . 1 05/03/12 
0 . 038 0 .071 05/03/12 

1.4 2 . 3 05/03/12 

0.10 0.11 05/03/12 
0.13 0.13 05/03/12 

1.3 0.7 05/03/12 
0 . 53 2.4 05/03/12 

0.13 0 . 50 0.1 05/03/12 

0.14 0.27 05/03/12 

0.064 0.059 05/03/12 

0.064 0.059 05/03/12 
0.54 2 . 0 05/03/12 

0 . 066 0 . 48 05/03/12 

0 . 54 2 . 0 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 28 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-058-0412 

Radiochemistry 

Lab Sampl e I D: F2E020442-014 
Work Order : MTCCH 

Matri x : SOLI D 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0 . 040 U 

Actini um 228 

Bismuth 212 

Bismuth 214 

Cesi um 137 

Lead 210 

Lead 212 

Lead 214 

Pot assium 40 

Prot actin i um 231 

Radium (226) 

Radium 228 

ThalHum 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0.44 

0.07 

0 . 44 

0 . 007 

0 . 5 

0 . 31 

0 . 43 

5. 1 

0 .03 

0 . 44 

0.44 

0. 1 63 

0. 1 63 

0 .40 

0 . 07 

0 .40 

u 

u 

u 

u 
J 

u 

0 

0 

Data are incomplete without the case na.rrative. 

MDC i s deter mined by i n s trument performance only. 
Bol d r esults a r e greater t han the MDC . 

Total 
Unoert. 

(2 o+/-) 

0 . 07 8 

0.16 

0 . 29 

0.15 

0 . 033 

1.1 

0 . 10 

0.12 

1. 1 

0 . 84 

0.15 

0.16 

0.049 

0.049 

0 . 56 

0 . 15 

0 . 56 

Date Col lected : 0 4/26/12 
05/02/1 2 

1500 
0 905 Date Received : 

RL 

pCi/g 

0 . 50 

mdc 

P:r:ep 
Date 

Analysis 
Date 

Batch # 2124130 Yld % 
05/24/12 0 . 35 05/03/ 12 

0 . 17 

0 . 54 

0.15 

0 . 061 

1.8 

0.11 

0 . 14 

o . 8 
1.5 

0.15 

0.17 

0.044 

0.044 

1.7 

0 . 36 

1.7 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/ 24/1 2 

05/03/12 05/24/1 2 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/2 4/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/03/ 12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

J Resul t is gr eater than sample detection limit but less t han sta ted reporti ng lim.it . 

U Resul t is less than the sample detection limit . 
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TestAmerica St. Louis

LOT # F2E020442 29 of 774

Shaw E & I Inc 

Client Sample ID: TIB233PIER-059-0412 

Radiochemistry 

La b Sample ID: F2E0 2044 2-015 
Wo r k Order: MTCCJ 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 

Act inium 227 0 . 0 u 
Actinium 228 0.43 

Bismut h 212 0 . 12 u 
Bismuth 214 0.46 

Ce sium 137 0 . 022 u 
Lead 21 0 0 .3 u 
Lead 212 0.38 

Lead 214 0 . 50 

Potassium 40 6 . 0 

Prot actini um 231 0 . 31 u 
Radium (226) 0.46 J 

Radium 228 0.43 

Thallium 208 0.091 

Thorium 228 0.091 

Thori um 234 0 .27 u 
Urani um 235 0 . 12 u 
Urani um 238 0 .27 0 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater t han the MDC. 

Date Collected : 0 4/26 / 12 1518 
Da t e Received: 05 / 0 2 / 12 0905 

Total 
Uncert. Prep 

(2 o+/-) RL mdc 
Date 

pCi/g Batch # 2124130 
0 . 083 0 . 96 05/03/ 12 

0.16 0 . 14 05/03/12 

0 . 30 0 . 53 05 / 03/12 

0.13 0 . 11 05/03/12 

0.036 0 . 061 05/03/12 

1. 1 2. 0 05/03/12 

0.12 0.12 05/03/12 

0.14 0.16 05/03/12 

1.3 0.8 05/03/12 

0 .211 1.9 05/03 / 12 

0.13 0 . 50 0.11 05/03/12 

0.16 0.14 05/03/12 

0.053 0.073 05/03/12 

0.053 0.073 05/03/12 

0 . 34 1 . 7 05 /03/12 

0 . 2 1 0 . 35 05/03/12 

0 . 34 1. 7 05/03/12 

J Result is greater than sample de t ection limit but less than stated reporting limit. 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 

0 5/2 4/12 

05/24/12 

05/2 4/12 

05/24/12 

05/2 4/1 2 

05 /24/12 

05/24/12 

05/24/12 

05/24/12 

0 5/2 4/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 30 of 774

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-060-0412 

Lab Sample ID : F2E020442- 016 
Work Order : MTCCK 
Matrix: SOLID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By DOE GA-010R MOD 
Act inium 227 -0. 29 u 

Act inium 228 0. 23 u 

Bismut h 212 0. 21 u 

Bismuth 214 0.42 
Cesium 137 0 .017 u 

Lead 210 0 . 9 u 

Lead 212 0.41 

Lead 21 4 0.29 

Potassium 40 6.4 

Protactinium 231 -0 . 011 u 

Radium (226) 0.42 J 

Radium 228 0 . 23 u 

Thallium 206 0 . 056 u 

Thorium 226 0 . 056 u 

Thorium 234 2.3 
uranium 235 0 . 06 u 
Uranium 238 2.3 

NOTE (S) 
Data are incornplote without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected : 04/26/12 
05/02/12 

1514 
0905 Date Received : 

Total 
Uncert. Prep 
(2 o+/-) RL mdc 

Date 

pCi/g Batch # 212 4130 
0.49 0.81 05/03/12 

0.20 0.47 05/03/12 

0. 46 0 . 82 05/03/12 

0 .15 0 .11 05/03/12 
0.050 0 . 093 05/03/12 

1.2 2 . 1 05/03/12 

0.13 0.12 05/03/12 

0.14 0.19 05/03/12 

2.0 1.9 05/03/12 
0 . 019 2 . 7 05/03/1 2 

0.15 0 . 50 0.11 05/03/12 
0 . 20 0 .4 7 05/03/12 

0 . 049 0 . 077 05/03/12 

0 . 049 0 . 077 05/03/12 

1.6 2.0 05/03/12 
0 . 17 0 . 40 05 /03/12 

1 .6 2.0 05/03/12 

J Result is greater than sampl e detection limit but less than s t ated reporting limit . 
U Result is less than the sample detection limit . 

Analysis 
Date 

Yld % 
05 / 24/12 

05 /24/12 

05 / 24/12 

05/24/12 
05 /2 4/12 

05/2 4/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05 /24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 31 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-061-0412 

Lab Sample ID : F2E020442-017 
Work Order : MTCCL 
Matrix : SOI,IO 

Parameter RGISUlt Qual 

Ganuna Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 -0 .01 u 

Actinium 228 0 . 21 u 

Bismuth 212 -0 .19 u 

Bismuth 214 0.35 

Cesium 137 0.003 u 

Lead 210 -0 . 04 0 

Lead 212 0.45 

Lead 214 0.37 

Potassium 40 7.3 
Protactinium 231 -0.4 u 
Radium (226) 0.35 J 

Radium 228 0 . 21 u 

Thallium 208 0.166 

Thorium 228 0.166 

Thorium 234 -0 . 2 0 

Uranium 235 0 . 05 u 

Uranium 238 -0 . 2 u 

NOTE (S) 

Data are incomplete without tho oaee narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC . 

Radiochemistry 

Date Collected: 04/26/12 
05/02/12 

1510 
0905 Date Received: 

Total 
Uncert. Prep 
(2 o+/-) RL mdc 

Date 

pCi/g Batch # 2124130 
0 . 17 0 . 32 05/03/12 

0 . 16 0 . 34 05/03/12 

0 . 54 0 . 96 05/03/12 

0.13 0.14 05/03/12 

0 . 054 0 .11 05/03/12 

1.2 2.0 05/03/12 

0.12 0.1 05/03/12 

0.13 0.14 05/03/12 

1.7 0.8 05/03/12 
1.3 2 . 3 05/03/12 

0 .13 0.50 0.14 05/03/12 
0 . 16 0 . 34 05/03/12 

0.059 0.034 05/03/12 

0.059 0.034 05/03/12 

1.3 1.9 05/03/12 

0 . 14 0 . 41 05/03/12 

1.3 1.9 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result is less than the sample detection limit. 

Analysis 
OatGI 

Yld% 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 32 of 774

Shaw E & I Inc 

Client Sample ID: TIB233PIER-062-0412 

Lab Sample ID: F2E020442- 018 
Work Order: MTCCM 

Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 

Actinium 227 -0.014 u 
Actinium 228 0 . 25 
Bismuth 212 0.13 u 
Bismuth 214 0.265 
Ces i um 137 0.00005 u 

Lead 210 0.51 u 

Lead 212 0.276 

Lead 214 0.442 

Potassium 40 4.3 
Protactinium 231 0.040 u 
Radium (226) 0.265 J 

Radium 228 0.25 

Thallium 208 0.164 

Thorium 228 0.164 

Thorium 234 0.33 u 

Uranium 235 0.15 u 

Uranium 238 0.33 u 

NOTE (S) 

Data are incomplete without the oase narrative . 

MDC is determined by instrument performance on~y. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 04/26/12 1505 
Date Received: 05/02/12 0905 

Total 
Unoert . Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124130 
0.052 0 . 30 05/03/12 

0.11 0.22 05/03/12 
0.28 0. 49 05/03/12 

0.084 0.044 05/03/12 
0 . 042 0.078 05/03/12 

0 . 80 1.3 05/03/12 

0 . 081 0.076 05/03/12 

0.099 0.087 05/03/12 

1.2 0.8 05/03/12 
0.067 1.4 05/03/12 

0.084 0 . 500 0.044 05/03/12 

0.11 0.22 05/03/12 

0.055 0.045 05/03/12 

0.055 0.045 05/03/12 
0.64 1.2 05/03/12 

0.14 0.21 05/03/12 

0.64 1.2 05/03/12 

J Result is greater than sample detection limit but less than stated reporting limit. 
U Result i s less t han the samp~e detection limit . 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 
05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 33 of 774

Shaw E & I Inc 

Client Sample ID: TIB233PIER-063-0412 

Radioch emistry 

Lab Sample ID : F2E0204tl 2-019 
Work Order : MTCCN 
Matrix : SOLID 

Parame ter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Actinium 227 0 . 021 u 

Actinium 228 0.49 
Bismuth 212 0. 28 u 

Bismuth 214 0.19 
Cesium 137 0.015 u 

Lead 210 - 0 . 2 u 

Lead 212 0.22 

Lead 214 0.52 

Potassium 40 8.2 
Protactinium 231 0 . 20 u 

Radium (226) 0 .19 J 

Radium 228 0 . 49 

Thallium 208 0.164 

Thorium 228 0.164 

Thorium 231\ 0 . 26 u 

uranium 235 0 . 09 u 

Uranium 238 0 . 26 u 

NOTE (S) 

Data a r e i ncomplete without the case narrative. 

MDC is determined by instrument performance onl y. 
Bold results are greater than the MDC. 

Date Collected : 04/ 26 / 12 1539 
Date Received : 05/02 / 12 0905 

Total 
Uncert. Prep 

(2 a+/- ) RL mdc 
Date 

pCi/g Batch # 2124130 
0 . 061 0 . 49 05/03/12 

0.17 0.11 05/03/12 

0 . 31 0. 49 05/03/12 

0.11 0.14 05/03/12 

0 . 048 0 . 089 05/03/12 

6 . 9 2 . 1 05/03/12 

0.10 0.15 05/03/12 

0.13 0 .11 05/03/12 

1.7 0 . 6 05/03/12 
0 . 49 2 . 1 05/03/12 

0.11 0 .50 0.14 05/03/12 

0 .17 0.11 05/03/12 

0 . 054 0.040 05/03/12 

0.054 0.040 05/03/12 

0 . 58 1.8 05/03/12 

0 . 18 0 . 34 05/03/12 

0 . 58 1.8 05/03/12 

J Result is greater than sample detection limit but lese than stated reporting limit. 
u Result is lass than the s ample detection limit. 

Analysi s 
Date 

Yld % 
05 / 24 / 12 

05/24/12 
05/ 24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 
05/24/12 

05/24/12 

05/24/12 
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TestAmerica St. Louis

LOT # F2E020442 34 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-064-0412 

Radiochemistry 

Lab Sample ID : F2E020442- 020 
Work Order : MTCCP 

Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 

Actinium 228 

Bi smuth 2 12 

Bismut h 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Pr otactini um 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Ur anium 235 

Ur anium 238 

NOTE (S) 

0 .12 

0.49 

-0 . 09 

0.42 

- 0 . 008 

1.5 

0 . 309 

0 . 43 

5.6 

0 . 25 

0. 42 

0.49 

0.187 

0.187 

0.36 

0 . 04 

0 . 36 

u 

u 

u 
u 

u 

J 

u 
u 

u 

Data are incomplete wi thout t he case narrati ve. 

MDC is det ermined by instrumen t p erformance only. 
Bold result s are greater than t h e MDC . 

Total 
Uncert. 

(2 cr+/-) 

0 . 20 

0.17 

2 . 7 

0.13 

0.30 

1.2 

0 . 094 

0.12 

1.2 

0 . 53 

0.13 

0 . 17 

0.062 

0.062 

0. 47 

0 . 20 

0 . 47 

Date Collected : 04/2 6/12 
05/02/12 

1 535 
0905 Date Received : 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Anal ysis 
Date 

Batch # 2124130 Yld % 
0.95 05/03/12 05 / 2 4/12 

0.13 

0 . 5 

0.13 

0 . 13 

1.9 

0 . 11 

0 . 12 

0.6 

1.!3 

0.13 

0.13 

0 . 058 

0.058 

1.5 

0 . 36 

1.5 

05/03/12 

05/03/12 

05/03/1 2 

05/03/12 

05 / 0 3/12 

05/24/12 

05/24/12 

05/24/12 

05 / 24 / 12 

0 5 /24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/1 2 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/1 2 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05 /2 4/12 

05/ 03/12 05 /2 4/12 

05/03/12 05/24/12 

J Resul t is great e r than sample detection limit but less than s t ated reportin g limit . 

U Resul t is l ess than the sample detect ion limit. 
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TestAmerica St. Louis

LOT # F2E020442 35 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-0 65- 0412 

Radiochemistry 

Lab Sampl e ID : F2E02044 2-021 
Work Order : MTCCQ 

Matri x : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-OlOR MOD 
Acti nium 227 

Actini um 228 

Bismuth 212 

Bismuth 214 

Cesi um 1 37 

Lead 2 10 

Lead 212 

Lead 214 

Potassium 40 

Protactini um 231 

Radium (226) 

Radium 228 

Thallium 208 

Th orium 228 

Thorium 23 4 

Uran i um 2 35 

Uran i um 238 

NOTE{S) 

-0 . 30 

0. 22 

0 . 45 

0.42 

0 . 0 

- 0.1 

0.36 

0.35 

6 . 3 

0 . 18 

0 . 42 

0 . 22 

0 . 156 

0.156 

0 . 16 

-0 . 06 

0.16 

u 

0 

u 

u 

0 

J 

u 

u 
u 

u 

Data ara incomplete without the oase nar rative. 

MDC is determined by instrument p e rformance only . 
Bold r esul ts are great er t han t he MDC. 

Total 
Uncert . 

(2 a+/-) 

0 . 34 

0 .1 6 

0.32 

0.12 

0 . 042 

1.0 

0.12 

0.13 

1.3 

0 . 23 

0. 1 2 

0 . 16 

0 . 062 

0.062 

0 . 15 

7 . 1 

0 . 15 

Da te Coll ect ed : 04/26/ 12 
05 /02/12 

1525 
0905 Da t e Received : 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124131 Yld % 
0 . 56 05/03/ 12 05/2 4/12 

0 . 3 1 

0.41 

0.1 

0 . 087 

1.6 

0.12 

0 . 14 

0 . 9 

1. 6 

0 . 1 

0 . 31 

0.062 

0.062 

1.9 

0.4 

1.9 

05/03/ 12 05/ 24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/1 2 05 / 24/1 2 

05/ 03/12 05 / 24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03 / 12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/2 4/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/03/ 12 

05/24/12 

05/24 / 12 

05 / 24/12 

05 / 24/12 

J Result is greate r than sampl e de t ection limit but less than stated reporti ng limit. 

U Result is l e s s than the sample detecti on limit. 
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TestAmerica St. Louis

LOT # F2E020442 36 of 774

Shaw E & I Inc 

Client SamPle ID : TIB233PIER-065-0412 DUP 

Radiochemistry 

Lab Sample I D: F2E02044 2-021X 
Work Order : MTCCQ 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actinium 227 - 0 . 32 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 220 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0. ?.8 

- 0. 15 

0.47 

- 0 . 01 

0 . 3 

0.317 

0.37 

4.5 

- 0 . 3 

0.47 

0 . 28 

0.200 

0.200 

1.01 

0 . 002 

1.01 

u 

u 

u 
0 

u 

J 

u 

u 
u 

0 

Data are i ncomplete without the c ase nar rati ve. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unaert . 

(2 a+/-) 

0.40 

0 . 16 

0 . 44 

0.17 

0 . 21 

1.2 

0.094 

0.12 

1.4 

1.3 

0.17 

0 . 16 

0.075 

0.075 

0 . 55 

0 . 17 

0 . 55 

Dat e Collected : 
Date Received: 

04/26 / 12 
05/02/12 

1525 
0 905 

RL mdo 

Prep 
Date 

Analysi s 
Date 

pCi/g 

0 . 50 

Batch # 2124131 Yld% 

05/ 24 / 12 0 . 66 05/03/12 

0. 29 

0 .78 

0.17 

0 . 12 

2 . 2 

0.083 

0.16 

1.2 

2 . 3 

0.17 

0 . 29 

0.054 

0.054 

1.3 

0 . 32 

1 . 3 

05/03/12 05/ 21/12 

05/03/12 05/2 4/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/ 12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03 / 12 05/24/12 

05/03/12 

05 /03/12 

05/03/ 12 

05/03/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05 / 24 / 12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/211/12 

J Result i s greater than sampl e detection limit but less than stated reporti ng limit. 
U Result is less t han the sample detection limit. 
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TestAmerica St. Louis

LOT # F2E020442 37 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-066-0412 

Radi ochemistry 

Lab Sample ID: F2E020442-022 
Work Order : MTCCT 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Act inium 227 -0 . 16 u 

Act inium 228 0 .17 u 

Bismut h 212 0 . 09 u 

Bismuth 214 0.45 
Ces ium 137 0 . 003 u 

Lead 210 0 . 64 u 

Lead 212 0.37 

Lead 214 0.44 

Potassium 40 6.5 

Protactinium 231 0 . 28 u 

Radium (226) 0.45 J 

Radium 228 0 . 17 u 

ThaJ.lium 208 0.138 

Thorium 228 0 .138 

Thorium 234 0 . 80 u 

Uranium 235 0 . 11 u 
Uranium 238 0 . 80 u 

NOTE(S) 

Data are inoompleto without tho oase narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Date Collected : 04/26/12 1531 
Date Received : 05/02/12 0905 

Total 
Onoert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2124131 

0.29 0 . 49 05/03/12 

0.11 0 . 30 05/03/12 

0.36 0 .64 05/03/12 

0 . 15 0.15 05/03/12 
0 .041 0 . 076 05 /03/12 

0 . 97 1.8 05 / 03/12 

0.11 0.1 05/03/12 

0.13 0.12 05/03/12 

1.3 0.8 05/03/12 

0 . 38 1 . 5 05/03/12 

0.15 0 . 50 0.15 05/03/12 

0 . 11 0 . 30 05/03/12 

0.063 0.065 05/03/12 

0.063 0.065 05/03/12 

0 . 95 1 . 6 05/03/12 

0 . 20 0 . 34 05/03/12 

0 . 95 1.6 05 /03/12 

J Result is greater than sample detection limit but less than stated report ing limit . 
U Result is less than the sample detection limit . 

Analysis 
Date 

Yld% 
05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/ 24/12 

05/24 / 12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24/12 

05/24/12 

05/24/12 
05/24/12 

05/24/12 

05/24 / 12 

PKG-TIB233-PIER

Page 123 of 136    11/28/2012

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight

justin.fox
Highlight



TestAmerica St. Louis

LOT # F2E020442 38 of 774

Shaw E & I Inc 

Client Sample ID : TIB233PIER-067-0412 

Radiochemistry 

Lab Sample ID : F2E020442-023 
Work Order : MTCCV 
Matrix: SOLID 

ParamatGr Result Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium 227 0 . 0 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 
Potassium 40 

Protactinium 231 

Radium (226) 

Radi um 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0 . 11 

-0 .001 

0.35 

0 . 050 

0 . 6 

0.32 

0.60 

-0 . 3 

0 . 69 

0 . 35 

0 . 11 

0 . 06 

0 . 06 

0 . 8 

0 . 08 

0 . 8 

u 
u 

u 
u 

u 

u 

J 

u 

u 

u 

u 
u 
u 

Data a.re incomplete without the case narrativo. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unoert. 

(2 o+/-) 

0 . 11 

0 . 11 

0 . 47 

0.23 

0 .070 

1.9 

0.13 

0.16 

14 

0. 77 

0.23 

0 .11 

0 .11 

0 . 11 

1.2 

0 . 24 

1.2 

Date Collected : 04/26/12 
05/02/12 

1522 
0905 Date Received: 

RL 

pCi/g 

0 . 50 

mdc 

Prep 
Date 

Analysis 
Date 

Batch # 2124131 Yld % 
1 . 3 05/03/12 05/24/12 

0 . 21 

0 . 94 

0.30 

0 . 12 

3 . 1 

0.18 

0.15 

3 

2 . 6 

0.30 

0 . 21 

0 . 15 

0 . 15 

2 . 2 

0 . 43 

2 . 2 

05/03 / 12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 

05/03/12 

05/03/12 

05/24/12 

05/24/12 

05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

05/03/12 05/24/12 

J Result is greater than sample detection limit but less than stated reporting limit . 
U Result is less than the sample detection limit. 
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Gamma Static Survey in Pier Holes 
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PGK-TIB233-SIDEWALK 

- Treasure Island -
Building 233 Sidewalk Waste Characterization 

Waste Bins: PT-1365, PT-2365, PT-3442 

Background: The attached data supports the radiological clearance of the sidewalk that was removed 
from the west side of the Building 233 site. The sidewalk consisted of a top layer of concrete and a base 
layer of asphalt. The radiological contaminant of concern is 226Ra. Alpha!beta total and removable 
contamination surveys on the top concrete surface, gamma scan and static surveys of the underlying 
attached asphalt surface, and volumetric sampling and analysis of the concrete and asphalt were 
performed to support waste characterization. Samples were analyzed for 226Ra by gamma spectroscopy 
with radon daughter ingrowth. The following survey and sampling was performed: 

• Total and removable alpha/beta contamination surveys were performed on the top concrete 
surface of the sidewalk at the highest count rate location in each - 1 m2 section. All alpha/beta 
total and removable contamination survey results were less than applicable Reg Guide 1.86 Table 
I values. See Appendix B. 

• Gamma scan surveys were performed on the attached underlying asphalt surface of the concrete 
sidewalk and one minute gamma static surveys were performed at the highest count rate location 
in each - I m2 section. All gamma static count rate measurements were below the instrument 
specific static Investigation Level (IL). See Appendix C. 

• Concrete and asphalt samples were collected at - 6 ft intervals along the length of the sidewalk. 
Samples were analyzed for 226Ra by gamma spectroscopy and results reported 226Ra 
concentrations less than I pCi/g. See Appendix D. 

Conclusions: The concrete and asphalt sidewalk from the west side of the Building 233 site was 
surveyed and sampled for waste characterization. Total and removable contamination survey results were 
below applicable Reg Guide l .86 Table I values. The sidewalk concrete and asphalt media was sampled 
and analyzed for 226Ra by gamma spectroscopy. All sample results were less than l pCi/g. 

Shaw recommends designation as non-radioactive waste and requests RASO concurrence for recycle for 
on-site use. 

Shaw Approval 
~w'-1 L . fOc. fl'Llll 
RASO Concurrenc,e 

2L{;~~J 
RASO Representative 
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• Total and 

removable 

alpha/beta 

contamination 

surveys were 

perfom1ed on the 

top concrete 

surface of the 

sidewalk at the 

highest count rate 

location in each -

I m2 section. 

• All alpha/beta total 

and removable 

contamination 

survey results were 

less than applicable 

Reg Guide 1.86 

Table 1 values. See 

Appendix B. 
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• Gamma scan 

surveys were 
performed on the 

attached 
underlying asphalt 

surface of the 
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highest count rate 

location in each -
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• All gamma static 
count rate 

measurements 
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instrument specific 

static Investigation 
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Appendix C. 
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• Concrete and 
asphalt samples 

were collected at -
6 ft intervals along 

the length of the 
sidewalk. 

• Samples were 
analyzed for 226Ra 

by gamma 
spectroscopy and 

results reported 
226Ra 

concentrations less 
than I pCi/g. See 
Appendix D. 

PGK-TIB233-SIDEWALK 
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Appendices: 

A- Data Summary, Map, and Sample Results 
B- Surveys of Top and Bottom of Removed Sidewalk 
C- Sampling Gamma Static Count Rates 
D- Test America Sample Analysis 
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Appendix A 

Data Summary, Map and Sample Results 
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PGK-TIB233-SIDEWALK 

Data Summary 
Instrument Data 

Alpha Alpha Beta 
Background MDA Background Beta MDA Appendix 

Activity Media Date Tl RS Survey # Meter Serial fcom) (dom) (cpm) (doml Ranl!e 

Alpha/Beta Total 
05182012-233-JSS-281 2360 268416 0.5 24 61.3 118 < MDA- 182 dpm* 

Concrete 
5/18/2012 < MDA- 228 dpm* B 05182012-233-JSS-280 2360 268452 0.7 28 69.6 117 

Contamination Surveys +Asphalt 
05182012-233-JSS-282 2360 268420 0.5 23 65.8 111 < MDA-178 dpm* 

Alpha/Beta Removable 
05182012-233-JSS-281 3030 266003 0.1 14 34.1 64 

Concrete 
5/18/2012 05182012-233-JSS-280 3030 265988 0.1 36.8 66 <MDA B 14 

Contamination Surveys +Asphalt 
05182012-233-JSS-282 3030 265988 0.1 14 36.8 66 

Static Scan 
Background Static IL Background Scan IL Appendix 

Activity Media Date Tl RS Survey # Meter Seria l (cpm) (cpm) (cpm) (cpm) Range 

Concrete 
05182012-233-J5S-281 13,407 - 17,542 cpm 

Initial Gamma Static Count Rates 5/18/2012 05182012-233-JSS-280 2221 262337 17,600 18,537 N/A N/A 13,440 - 16,845 cpm B 
+Asphalt 

05182012-233-JSS-282 14,461 - 17,854 cpm 

Sampling Gamma Static Count Concrete 
5/24/2012 05242012-233-JSS-299 17,600 18,537 N/A N/A 13,407 - 17,466 cpm c 2221 262337 

Rate +Asphalt 

Summary 

1) Removable and total alpha/beta contamination surveys were performed on the topside concrete surface of the sidewalk at the highest count rate location in each -1m2 section, as provided in Appendix 

B. All alpha/beta total and removable contamination survey results of the concrete surfaces of t he sidewalk were less than applicable Reg Guide 1.86 Table 1 values. 

21 Gamma scans were conducted on the bottom sidewalk surface to determine the location of the highest count rates. After these locations were identified a one minute gamma static survey was taken at 

each location, all of the static count rat es were less than the instrument specific IL, as provided in Appendix B. 

31 Volumetric samples were taken of the pieces of sidewalks in random locations with gamma statics taken at sample locations, reported in Appendix C. All sample results reported less than 1 pCi/g. The 

samplinl! technique involved using a coring bit attached to a dri ll, the concrete and asphalt were ground to small chunks before being put in sample iars. 

4) The final Test America sample results show that samples analyzed for Radium-226 after 21 days of radon ingrowth all reported less than 1 pCi/g Radium-226, as provided in Appendix D. 

*Only Beta range specified, all alpha results were< MDA 

The concrete and asphalt sidewalk from the west side of the former Building 233 foundation was investigated by alpha/beta t otal and removable contamination surveys of the topside concrete surfaces. 

The sidewalk underside surface (with attached asphalt) was 100"-' scanned for gamma radiation with gamma static surveys performed at locations with highest gamma scan count rates in each -1m2 

section. Contamination survey results were below applicable Reg Guide 1.86 Table 1 values. Volumetric samples were collected of the sidewalk concrete/asphalt media and analyzed for Ra-226 by 

Bins: PT-1365, PT3442, and PT-2365 contain these mixed materials which were the western sidewalk adjacent to the footprint of former building 233. 

Shaw requests RASO concurrence for recycle for on-site use. 
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PGK-TIB233-SIDEWALK 

Building 233 Sample Data Report 

Contract No. N68711-01-D-6011 

First submittal: Fl! Second submittal: 

Data attached and submitted by: Data report submittal date: 
Justin Fox 

Asphalt/Concrete Sample Results 

Sample Identification Sample Media Bin Number 226
Ra Results (pCi/g) 

TIBKG-B233SDWKC-287-0512 Concrete PT-1365 0.56 

TIBKG-B2335DWKC-287-0512 DUP Concrete PT-1365 0.46 

Tl BKG-823 35 DWKAP-288-0512 Concrete PT-1365 0.43 

TIBKG-B233SDWKAP-289-0512 Concrete PT-1365 0 .33 

TIBKG-B233SDWKAP-290-0512 Concrete PT-1365 0.32 

TIBKG-B233SDWKAP-291-0512 Concrete PT-1365 0.54 

TIBKG-B233SDWKAP-292-0512 Concrete PT-1365 0.42 

TIBKG-B233SDWKC-293-0512 Concrete PT-1365 0.39 

TIBKG-B233SDWKAP-294-0512 Concrete PT-1365 0.71 

TIBKG-B233SDWKAP-295-0512 Concrete PT-1365 0.66 

TI BKG-B233SDWKAP-296-0512 Concrete PT-1365 0.84 

TIBKG-B233SDWKC-297-0512 Concrete PT-1365 0.56 

TIBKG-B233SDWKAP-298-0512 Concrete PT-1365 0.69 

TIBKG-B233SDWKAP-299-0512 Concrete PT-1365 0.44 

TIBKG-B233SDWKAP-300-0512 Concrete PT-1365 0.62 

TIBKG-B233SDWKC-301-0512 Concrete PT-1365 0.65 

TIBKG-B233SDWKC-302-0512 Concrete PT-1365 0.34 

TIBKG-B233SDWKC-303-0512 Concrete PT-1365 0.62 

TIBKG-B233SDWKC-304-0512 Concrete PT- 1365 0.52 

TIBKG-B233SDWKAP-DUP-001 Concrete PT-1365 0.53 

TIBKG-B233SDWKAP-DUP-002 Concrete PT-1365 0.78 

TIBKG-B233SDWKAP-DUP-003 Concrete PT-1365 0.41 

TIBKG-B233SDWKAP-278-0512 Concrete PT-3442 0.57 

TIBKG-B233SDWKAP-278-0512 DUP Concrete PT-3442 0.58 

TIBKG-B233SDWKC-279-0512 Concrete PT-3442 0.40 

D Highest activity 
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Building 233 Sample Data Report 

Asphalt/Concrete Sample Results 

Sample Identification Sample Media Bin Number 226Ra Results (pCi/g) 

TIBKG-B233SDWKAP-280-0512 Concrete PT-3442 0.45 

TIBKG-B233SDWKC-281-0512 Concrete PT-3442 0.48 

TIBKG-B233SDWKAP-282-0512 Concrete PT-3442 0.84 

TIBKG-B233SDWKAP-283-0512 Concrete PT-3442 0.61 

TIBKG-B233SDWKAP-284-0512 Concrete PT-3442 0.49 

TIBKG-B233SDWKAP-285-0512 Concrete PT-3442 0.59 

TIBKG-B233SDWKAP-286-0512 Concrete PT-3442 0.48 

TIBKG-B233SDWKC-269-0512 Concrete PT-3442 0.41 

TIBKG-B233SDWKAP-270-0512 Concrete PT-3442 0.54 

TIBKG-B233SDWKC-271-0512 Concrete PT-3442 0.43 

TIBKG-B233SDWKAP-272-0512 Concrete PT-3442 0.55 

TIBKG-B233SDWKC-273-0512 Concrete PT-3442 0.57 

TIBKG-B233SDWKC-274-0512 Concrete PT-3442 0.45 

TIBKG-B233SDWKC-275-0512 Concrete PT-3442 0.66 

TIBKG-B233SDWKAP-276-0512 Concrete PT-3442 0.67 

TIBKG-B233SDWKC-277-0512 Concrete PT-3442 0.60 

TIBKG-B233SDWKC-251-0512 Concrete PT-2365 0.46 

TIBKG-B233SDWKC-251-0512 DUP Concrete PT-2365 0.52 

TIBKG-B233SDWKC-252-0512 Concrete PT-2365 0.34 

TIBKG-B233SDWKC-253-0512 Concrete PT-2365 0.54 

TIBKG-B233SDWKC-254-0512 Concrete PT-2365 0.37 

TIBKG-B233SDWKC-255-0512 Concrete PT-2365 0.55 

TIBKG-B233SDWKAP-256-0512 Concrete PT-2365 0.76 

TIBKG-B233SDWKC-257-0512 Concrete PT-2365 0.48 

TIBKG-B233SDWKAP-258-0512 Concrete PT-2365 0.52 

TIBKG-B233SDWKAP-259-0512 Concrete PT-2365 0.41 

TIBKG-B233SDWKAP-260-0512 Concrete PT-2365 0.53 

TIBKG-B233SDWKC-261-0512 Concrete PT-2365 0.54 

TIBKG-B233SDWKC-262-0512 Concrete PT-2365 0.56 

D Highest activity 
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PGK-TIB233-SIDEWALK 

Building 233 Sample Data Report 

Asphalt/Concrete Sample Results 

Sample Identification Sample Media Bin Number 226
Ra Results (pCi/g) 

TIBKG-B233SDWKC-263-0512 Concrete PT-2365 0.61 

TIBKG-B233SDWKC-264-0512 Concrete PT-2365 0.71 

TIBKG-B233SDWKC-265-0512 Concrete PT-2365 0.50 

TIBKG-B233SDWKAP-266-0512 Concrete PT-2365 0.63 

TIBKG-B233SDWKC-267-0512 Concrete PT-2365 0.62 

TIBKG-B233SDWKAP-268-0512 Concrete PT-2365 0.59 

D Highest activity 
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Appendix B 

Surveys of Top and Bottom of Removed Sidewalk 
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PKG-TIB233-SIDEWALK 

JRADIOLOGICAL SURVEY FORM I 
I Survey Number: TIRS- 05182012 233 JS$ 281 --~-=::~ 

Survey Description: Characterization surve of concrete and as halt sidewalk removed from the 
west side of building 233 footprint Survey consists of 100% Alpha/Beta scan on all surfaces above grade, 

statics were taken at the highest points identified by the scan, after statics were taken, smears were then 
aken at the same location. 1 OOo/o gamma scans were also conducted on all surfaces below grade, 

accordin I , statics were taken at the highest points detected durin the scan usin a 2221 with a 44-20 
probe. 
No area surve ed exceeded one meter squared. 

RWP: 2012 233 JS 02 0 
Survey Date: ___ s1_1_a1_2_01_2 ____ s;_;ta_r1_T_im_e_: __ ?"3"0'-----"'E"-nc:dc.T;,,;ic.m;,,;e.:.:_-'1.:.so.:.o:__ 

Signatur~) 

Approved By: 
PrintNa-me "-

FRM-Tl..tl1-1 1211212012 
Page 13 of I 00 

Page __ of_'"7~ 

Smear Counter (Inst. 411) 
Model: 3030 

Secial # 266003 Bkgd (lab} CPM: 0.1 

Probe I#· 

Cai Due: 

Efficiency: ~~;; .... B~f~3-694:4;1---;;;~ 
N/A MDA (dpm/1()0cm<): 14 

------ --'--'---~-~-~i 
9/20/2012 Count Time{min):__ I 

Survey Meter (Inst. #2) 
Model- 2360 
Serial#: 268416 

Probe/#: PR289337 

Alpha Bela/gamma 

Efficiency· _ _c0~-=2~1-j---'-0"'.2"6'---1I 
Bkgd (lab) CPM: __ o_.5_-+ __ 6_1,_3_-;, 

MOA (dprn/1QOcm2): 24 118 
Cal. Due: -~~=~~- Count Time(min)· 1 111812012 

Probe Area{cm 2
)· 126 Area BkgCPM: Q 

Sat/Unsat 

Model· Model: 

Serial#: 262337 Serial#: 

Cal. Due: 1113012012 Cal. Due: 

Ref Area BKG (Static) 17600 Bkgd (Jab): 

Ref Area IL (Static) 18537 

See Map 
See Map 
See Map 
See Map 
See Ma 
See Map 
See Map 
See Map 
See Map 
See Ma 
See Ma 
See Map 
See Map 
See Map 
See Map 

Title 
_i£htJa__,Jk,, 

Dite y " 

Page 9 of 96 



Shaw Environmental, Inc. 
PKG-TIB233-SIDEWALK 

Survey Number: TIRS- 05182012 233 JSS 281 
Surveyor: 

Surve or: Date: I I 

Survey Location #2 Exposure Rate #4 

Pfy Gross <or?. µR/hr Comments 

See Map 
See Map 
See Map 
See Ma 
See Map 
See Map 
See Map 

12 See Map 
12 See Map 

13 See Map 
13 See Map 
14 See Map 

14 See Map 
15 See Map 
15 See Map 
16 See Map 

16 See Map 

17 See ~,,1ap 
'17 See Ma 

18 See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 

21 See Map 
22 See Map 

22 See Ma 

12/12/2012 
Page 14 of 100 



PKG-TIB233-SIDEWALK 

Shaw Environmental, Inc. 

1':intodNomc) Survey Number: TIRS- 05182012 

Exposure Rate #4 

µR/h• 

FRM-THJ1·1 

12/12/2012 
Page 15 of 100 

233 

Comments 

See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 

See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Ma 

JSS 281 



Shaw Environmental, Inc. 

Primed Nam~) 

F'RM·Tl-1)1-1 

12/12/2012 

PKG-TIB233-SIDEWALK 

Page 16of100 

Survey Number: TIRS- 05182012 

Exposure R_a_te __ -'#4'-'-~ 

µR/hr 

Page L\ of l 

233 JSS 281 

Comments 

See Map 
See Map 
See Ma 
See Map 
See Map 
See Ma 
See Map 
See Map 
See Ma 
See Map 
See Map 
See Map 



Shaw Environmental, Inc. 

Pr.nted N!llll~) 

Stgnn!uro) 

9 10 

8 

7 6 5 

FRM- f:-01-2 

12/12/2012 

14 

11 

\ 
17 

15 

I 
19 

I \ 13 

18 

16 
3 2 

4 1 

Smear Location 

* Static Location (top) {Bottom) 

PKG-TIB233-SIDEWALK 

21 

20 
\ 
I 
22 

25 
23 

24 

Survey Number: 
TIRS- 05182012 

29 
33 

31 
27 

I 
I 
! 

I 

26 28 
30 

32 

Legend 

D 
"'Exposure Rate microR/hr 

6 
Soil Sample location 

""All exposure rates are general area unless otherwise noted. 

Page 17 of 100 

Page 5' of "''? 

233 JSS 281 

37 

~~] 

43 ' 

I 
39 41 I 35 

I I I 

34 36 
38 40 42 

Commodity Location 



PKG-TIB233-SIDEWALK 

Header 1: Treasure Island 
23 3-s-i dewa l k05182012. 1 og 

Header 2: 2360 S/N#268416 
Header 3: Alpha bkgd:0.5 
Header 4: Beta bkgd:61.3 
Header 5: survey #: 
Header 6: RCT:D.Mnrrison 

S=Scaler, R=Rateme1:er 

sample # Date Time Alpha Beta S/R count Time Loca1:i on 
-------- ---------- ----------- ------- ------- ---------- ----------

05/18/2012 09:37:53 AM 0 78 s 1. 0 bkgd 
1 05/18/2012 09:53:21 AM 7 100 s 1.0 
2 05/18/2012 10: 00: 53 AM 2 109 s 1.0 
3 05/18/2012 10:05:07 AM 2 98 s 1.0 
4 05/18/2012 10: 11: 29 AM 0 98 s 1.0 
5 05/18/2012 10:15:31 AM 5 105 s 1.0 
6 05/18/2012 10:19:09 AM 2 99 s 1.0 
7 05/18/2012 10:22:35 AM 4 108 s 1.0 
8 05/18/2012 10:26:36 AM 1 108 s 1.0 
9 05/18/2012 10:32:42 AM 5 87 s 1.0 

10 05/18/2012 10:35:54 AM 4 105 s 1.0 
11 05/18/2012 10:43:03 AM 6 110 s 1.0 
12 05/18/2012 10:46:15 AM 6 96 s 1.0 
13 05/18/2012 10:49:39 AM 4 89 s 1.0 
14 05/18/2012 11:26:52 AM 9 121 s 1.0 
15 05/18/2012 11:30:18 AM 1 91 s 1.0 
16 05/18/2012 11:35:22 AM 4 122 s 1.0 
17 05/18/2012 11:41:02 AM 9 95 s 1.0 
18 05/18/2012 01:09:21 PM 4 97 s 1.0 
19 05/18/2012 01:13:41 PM 4 73 s 1.0 
20 05/18/2012 01: 18: 13 PM 5 92 s 1.0 
21 05/18/2012 01: 22: 50 PM 8 71 s 1.0 
22 05/18/2012 01:27:47 PM 5 112 s 1.0 
23 05/18/2012 01:32:03 PM 3 91 s 1.0 
24 05/18/2012 01:37:33 PM 3 105 s 1.0 
25 05/18/2012 01:52:10 PM s 105 s 1.0 
26 05/18/2012 01:57:09 PM 2 84 s LO 
27 05/18/2012 02:01:25 PM 3 77 s 1.0 
28 05/18/2012 02:06:24 PM 9 93 s 1.0 
29 05/18/2012 02:10:53 PM 7 79 s 1.0 
30 05/18/2012 02:15:49 PM 4 81 s 1.0 
31 05/18/2012 02:30:32 PM 0 94 s 1. 0 
32 05/18/2012 02:34:27 PM 6 79 s 1.0 
33 05/18/2012 02:38:32 PM 6 101 s 1.0 
34 05/18/2012 02:45:51 PM 2 76 s 1.0 
35 05/18/2012 02:49:39 PM 1 79 s 1.0 
36 05/18/2012 02:52:51 PM 4 60 s 1.0 
37 05/18/2012 02:56:03 PM 3 79 s 1.0 
38 05/18/2012 02:59:29 PM 2 60 s 1.0 
39 05/18/2012 03:03:34 PM 7 74 s 1.0 

'\ 7 \)~\ 40 05/18/2012 03:06:26 PM 5 68 s 1.0 
41 05/18/2012 03: 11:48 PM 2 80 s LO \i''"* (',• 42 05/18/2012 03:14:34 PM 6 95 s 1.0 t} t \1' 43 05/18/2012 03:17:05 PM 3 86 s 1.0 ~· J ~ 1 "\:' 

\ ::> "' );} 0 > 

fv~ ~~~ ~ ~ \~ "' ~ '.> ~ c 
°"-· ' 

Page 1 "' i 
\N 

\ ~ \/" 

X:I ti 
~ 12/12/2012 Page 14 of96 \, Page 18of100 
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Ludlum Measurements, Inc_ 
PKG-TIB233-SIDEWALK 

~~~~=-=~=~-=~:=~-~~~~-----------------------------------"')Jd(.W.tt)k.5Joolf.>-_~_ff?.3 
5/~::./2012 
9:3D:02 A!-f 

Header l: 
Header ?: 
Header 3; 
Header 4: 
Reader 5 ' Header 6• 

Treasl!re Isla~d 
3030 S/N 266003 
olpha t_,kgd: O.J 
beta bkgd: 34.l 
Si t.e 
RCT: D.!'1orrison 

Cal_i_bration Dne Date; 9/20/20'.':._~~ 

Last QC Cher:Jc: 09/20/2011 15:39 

---------------·-·---------------------------------------------------·-----------------··------~ 
Sample #- I Date Time I Pilpha Coun:: I Beta Count I Count Time ·rype I Comment 

1 05/21/l.' 08:41:32 0 30 l .o s 
2 05/21/1 08:42:42 2 29 1.0 s 
3 05/21/::.. Cl 8 : 4 3:.:. 4 0 29 1.0 s 
4 C5/21./J 08:45:23 0 44 1.J 3 
5 05/21/1 08;16:33 0 28 LO s 
6 05/21/1 08:'18:02 0 33 _.c s -, 05/2l/1 OEL 49; 38 0 22 J_. 0 s 
8 05/21/l 08:50:55 0 37 1.0 s 
9 OS/21/.:. 08:5'.2:05 0 46 J ,Q s 

10 0,')/21/l, 08:53:20 0 28 1. 0 s 
11 OS/21 /l! 08:54:33 l 31 1. 0 0 

12 05/21/l 08:55:42 1 43 1.G s 
13 05/~l/l) 08:57:09 0 32 1.0 s 
lt. 05/21/11 08:58:25 Q 29 1.0 s 
15 05/21/1~ 08:59:41 0 30 1.0 s 
16 05/Ll/1' 09:00:49 0 17 1.0 s 
:.. 7 05/21/1. 09:02:01 0 24 1.0 s 
18 0~·/21/13 09:03:12 0 33 l . 0 s 
19 

05/21 /l~ 09:04:2:: 0 36 1.0 s 
20 05/21/l i 09:05:39 0 36 _::_. 0 s 
21 05/2l/15 09; CJ 6: i! 9 0 34 1.0 s 
22 05/21/1 09:08:00 0 31 l. 0 s 
23 OS/21/l 09:09:11 l 31 1. 0 s 
24 05/21/J 3 09:10:27 0 39 LO s 
25 05/21/ll 09:11:39 c 29 .c .0 s 
iC6 05/21/1. 09:12:118 0 34 J. Q s 
27 05/21/l 09: 14: 04- l 32 1. 0 s 
:".::8 05/21/1~ 09:15::L2 0 4' 1.0 s 
29 05/21/l 09:16:25 0 30 .0 s 
30 Q~J/21/1 09:17:37 (' 27 .0 s 
31 05/?.) /1' 09:-18;53 0 3J. l 0 s 
32 05/21/ ip 09:20:17 D n 1 .0 s 
33 C5/2:./lf3 09:21:36 0 '.2.2 1.0 s 
31J 05/21/lb 09:23;05 0 32 ], 0 s 
3' 05/21/1(~ 09:'.:'4:14 0 38 l.O s 
36 05/21/1~ 09:25:30 0 25 J.O s 
37 05/21/l., 09:'.:'6:46 1 28 LO s 
38 05/21/l, 09:2-7:57 0 37 .0 s 
39 05/21/l! 09:29:09 c 36 -, . 0 s 
40 05/21/l 09:30~17 31 1 .o s 
41 05/21/::'. 09:3::'.:32 0 47 1.0 s 

" 05/2:'./lB 09:32:43 0 32 LO s 
43 05/21/~1 89::53 :52 0 2-1 1.0 s 

'11:( 41i--!f. ;' ' 

12/12/2012 
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,. PKG-TIB233-SIDEWALK 

1l 

. __ .:. -~-·-_, ~·----

';' 

---1-

·-.--. 
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PKG-TIB233-SIDEWALK 

--------

I 
I-

J.:J .. ' 

12/12/2012 
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PKG-TIB233-SIDEWALK 

Shaw Environmental, Inc. 

survey Number: TIRS- 05182012 233 JSS 280 

_#1 Tota.I Contamination Exposure Rate #4 

f3/y • (1/y 0 µR/nr Comments 

See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See ~.~ap 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Ma 

FRM-T!-ll1-1 

12/12/2012 
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PKG-TIB233-SIDEWALK 

Shaw Environmental, inc. 
Page i./ of '7 

I Pri1l~ci Nanw) 

' Signamrc) Surveyor: ___ =,7'-;;>"----:::::;:::=7----------------11 
Survey Number: TIRS- 05182012 233 JSS 280 

Comments 

See Map 
See Map 
See Map 
See Map 
See Ma 
See Map 
See Map 
See Map 
See Map 

FRM-Tl-01-1 

12/12/2012 
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Shaw Environmental, inc. 

Surve or: 

r 49 45 
51 47 

\ 48 
46 50 52 

44 

12/12/2012 

57 

r 55 

I 
91 

63 

54 
58 

62 

60 

Smear Location 

** Static location (Top) (Bottom) 

PKG-Tl8233-SIDEWALK 

Date: C, ~/ / :z__ 

65 
59 

I 
67 

\ 
64 

66 
68 

Survey Number; 
TIRS- 05182012 233 

73 

71 
75 

70 72 
74 

77 

\ 
76 

78 

79 
I 

Legend 

D 
*Exposure Rate microR/hr 

6 
Soll Sample Location 

*All exposure rates are general area unless otherwise noted. 

Page 24 of 100 
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JSS 280 

r, ~I 
\' I 

80 

Commodity Location 



PKG·TIB233·SIDEWALK 

Header 1: Treasure Island 
233-Si dewa l k43-8705182012. log 

Header 2: 2360 S/N 268452 
Header 3: Alpha bkgd:0.7 
Header 4: Beta bkgd:69.6 
Header 5: survey#: 
Header 6: RCT: J. Fox 

S=Sca l er', R=Ratemeter 

sample # Date Time Alpha Beta S/R Count Time Location 
-------- ---------- ------------ ------- ------- ---------- ----------
~ ,.'II 05/18/2012 09:31:00 AM 0 74 s 1.0 bkgd ·v 4 -.H 85/18/283:i' 02.50.12 ~M 
r\\ 44 05/18/2012 02: 53: 15 PM 2 132 s 1.0 
~ 45 05/18/2012 02: 54: 50 PM 3 132 s LO 

46 05/18/2012 02:56:02 PM 4 132 s 1.0 
47 05/18/2012 09:47:49 AM 0 118 s 1.0 
48 05/18/2012 09:51:38 AM 3 121 s 1.0 
49 05/18/2012 10:04:13 AM 2 120 s 1.0 
50 05/18/2012 10:07:49 AM 2 122 s LO 
51 05/18/2012 10:11:03 AM 4 112 s 1.0 
52 05/18/2012 10:16:03 AM 5 121 s LO 
53 05/18/2012 10:20:28 AM 3 119 s 1.0 
54 05/18/2012 10:23:22 AM 1 108 s 1.0 
55 05/18/2012 10:28:33 AM 3 118 s 1.0 
56 05/18/2012 10:32:48 AM 0 106 s 1.0 
57 05/18/2012 01:00:08 PM 4 136 s 1.0 
58 OS/18/2012 01:02:40 PM 3 110 s 1.0 
59 05/18/2012 01: 05: 01 PM 11 129 s 1.0 
60 05/18/2012 01:07:48 PM 3 115 s 1.0 
61 05/18/2012 01:09:55 PM 4 128 s 1.0 
62 05/18/2012 01:11:28 PM 0 145 s 1.0 
63 05/18/2012 01:13:58 PM 2 113 s 1.0 
64 05/18/2012 01:16:57 PM 11 117 s 1.0 
65 05/18/2012 01:19:03 PM 2 151 s 1.0 
66 05/18/2012 01:21:06 PM 5 126 s 1.0 
67 05/18/2012 01:23:30 PM 4 129 s 1.0 
68 05/18/2012 01:25:45 PM 1 131 s 1.0 
69 05/18/2012 01:29:10 PM 6 139 s LO 
70 05/18/2012 01:45:33 PM 3 115 s 1.0 
71 05/18/2012 01:46:44 PM 4 117 s 1.0 
72 05/18/2012 01:49:39 PM 3 123 s 1.0 
73 05/18/2012 01:52:02 PM 6 120 s 1.0 
74 05/18/2012 01:55:41 PM 2 134 s LO 
75 05/18/2012 01:58:37 PM 8 111 s 1.0 

"\ 76 05/18/2012 02:01:53 PM 4 102 s 1.0 

,~t 
77 05/18/2012 02:04:18 PM 5 131 s 1.0 ,, \ 
78 05/18/2012 02:09:14 PM 6 126 s 1.0 i.\ \ 
79 05/18/2012 02:26:31 PM 5 132 s 1.0 i 

80 05/18/2012 02:28:46 PM 4 136 s 1.0 ".t· I \) '.l 0 81 05/18/2012 02:30:32 PM 1 120 s 1.0 ~" ! \ ~ \)! 
82 05/18/2012 02:35:42 PM 1 124 s 1.0 ~- .. r \ ' 83 05/18/2012 02:39:39 PM 2 111 s 1.0 

~N 
di 

84 05/18/2012 02:41:00 PM 3 128 s 1.0 N 
;"., 

85 05/18/2012 02:42:26 PM 2 134 s 1.0 ~ 

86 05/18/2012 02:43:56 PM 6 129 s 1.0 N 
87 05/18/2012 02:45:34 PM 6 130 s 1.0 

~,j 

~ "' {~ ~'~ i 

I\ 
Page 1 

~ 
VI 

.f ~i 
·-!" if\ 

i 
r~ 
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Ludlum Measurements, Inc. 
PKG-TIB233-SIDEWALK 

Model 3030 Sample Data :Jf""WA./f: ~S /ii 253 
---------------------------------------------------------~-------------~-----

5/2~_/2012 
9:39:5~ J\1•1 

Header 1: 
Header 2' 
Reader 3: 

Tre2s1n:e· Island 
3030 S/N 265988 
alpha bkgd: c. 1 

~'reader 4 ' beta bkgct:36.8 
.2eadE:r 5: Site 
.Eead12 r 6: RCT:J. :fox 

Calibrction Due Date: S/20/2Dl2 

L.:ist QC Check: 09/20/2011 1S:04 

sample # I Date f Time ! lU .. pha Count I Beta Coun<:: I Count Time I 1'ype I Com:r:tent 

----~--- ---~; ;;~;~;-- -~ ~ ·~;;~~~----- - -
t{'S 05/21/12 08:53:1] 
!{(o 05/21/12 08:511:26 
.. ., 05/21/12 08:55:53 
q..g 05/21/12 08:57:06 
~~ 05/21/12 08:58:28 
90 05/~l/12 08:59:39 
fl 05/21/12 D9:01:1C 
ft 05/2.1./12 09:02:26 
SJ os121112 09:03:36 

- '" 05/21/12 09:04:46 ')U os121.112 o9:o6:os 
. "" OS/2J./12 09:07;~:b 
"4!7 05/21/:_2 09:08:38 
J:ff 05/21/12 09;09:55 

69'f 05/21/12 09:11:06 
71.0 05/2.1/12 09:12:19 
Bt.1 05/21/12 09:13:32 
91.H- 05/21/12 09:14:4-4 
06! 05/21/12 09:16:00 

---~"" 05/21/12 09:17:10 
05/21/12 09:18:19 
05/21/12 09;19:29 
05/21/12 09:20:43 
05/21/12 09:21:59 
05/21/12 09:23:12 
05/21/12 09:24:23 
05/21/12 09:25:48 
05/21/J.:2 09:27:00 
OS/~1/12 :J9:28:10 
05/21/12 09:29:19 
05/21/12 09:30:38 
05/21/12 09:31:54 
us;21;:2 00:33:03 
05/21/12 09:34:21 
05/21/12 09:35:34 
05/21/12 09:36:46 
05/21/12 09:37:55 
0~/21/12 09:39:05 
05/21/12 09:40:]6 
OS/21/12 09:41:26 
05/21/12 09:42:38 
05/21/12 09;43:50 
05/21/12 09:45:03 

."0. t\ 

12/12/2012 

0 
0 
0 
0 
c 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
l_ _________ 

t,] 1.U 
26 1.0 
32 1.0 
.?8 .0 
31 .0 
34 .0 
•10 1 . 0 
28 1. 0 
38 l.D 
23 1. 0 
33 1. 0 
36 1. rJ 
43 1.0 
2-;1 1.0 
37 1. 0 
32 ] . 0 
~9 1.0 
34 1.0 
36 ':. 0 
24 :.o 
27 l.O 
45 .0 
40 .0 
29 .0 
.Jl l .0 
41 1. 0 
49 1.0 
32 1.0 
34 1.0 
33 1.0 
31 1.0 
40 1. 0 
35 1.0 
31 1 . 0 
33 1.0 
27 1.0 
29 1. () 
28' 1 . 0 
39 ::_. 0 
23· 1 0 
43 1.0 
33 1. 0 
39 1. 0 
22 \ ]_. 0 

Page 26 of I 00 
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PKG·TIB233-SIDEWALK 

... "_._._. 
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Shaw Environmental, Inc. PKG·TIB233-SIDEWALK 
Page ~f 5 

Survey Number: TIRS- 05182012 233 JSS 282 

Si!Jt!Mure) 

Surve or: 

Survey Location Exposure Rat(! #4 

µR/hr Comments 

See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See fviap 
See Map 
Sec Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Map 
See Ma 
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PKG-TIB233-SIDEWALK 

Shaw Environmental, Inc. 

Sigr.;i;run:) 

89 

88 

Surveyor: Phillip Perez 
-;<--=-_:_ -~~--,,,,..---· -----/ 

Surve or: 

93 

91 

I 

90 
92 

12/12/2012 

~/ -~> Date: :,; I fZ. !'~ 

95 

94 

97 

99 

I 

\ 98 

96 

101 

I 

I 
100 

102 

103 

105 

107 

\ 1'06 

104 

Smear Location 

** Static Location (top} (bottom) 

109 

I 

108 

"*All exposure rates are general area unless otherwise noted. 

Page 29 of 100 

Survey Number: 
TIRS- 05182012 

Legend 
,---------, 
L_j 

*Exposure Rate microR/hr 

./\ 
L___', 

Soll Sample Location 

Page 

233 JSS 282 

/\ 
\____/ 

Commodity Location 
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Treasure Island 
2360 # 268420 
Alpha Bkgd. :0_ 5 
Beta Bkgd. : 65. 8 
RCT: P. Perez 

S=Scaler, R=Ratemeter 

sample # Date 
-------- ----------

05/18/2012 
88 05/18/2012 
89 05/18/2012 
90 05/18/2012 
91 05/18/2012 
92 05/18/2012 
93 05/18/2012 
94 05/18/2012 
95 05/18/2012 
96 05/18/2012 
97 05/18/2012 
98 05/18/2012 
99 05/18/2012 

100 05/18/2012 
101 05/18/2012 
102 05/18/2012 
103 05/18/2012 
104 05/18/2012 
105 05/18/2012 
106 05/18/2012 
107 05/18/2012 
108 05/18/2012 
109 05/18/2012 

1211212012 

PKG-TIB233-SIDEWALK 

TIRS-051812_233_JSS_Ready2.txt 

Time Alpha Beta S/R 
----------- ------- -------
09:45:51 AM 0 97 s 
09:52:32 AM 6 120 s 
09: 55: 33 AM 4 106 s 
09:58:28 AM 2 121 s 
10:09:23 AM 4 129 s 
10:15:36 AM 5 110 s 
10: 20: 56 AM 3 131 s 
10:25:01 AM 3 121 s 
10: 29: 18 AM 6 123 s 
10: 34:19 AM 4 121 s 
10:40:56 AM 4 99 s 
10:45:46 AM 4 104 5 
10:51:29 AM 3 67 s 
11:31:23 AM 1 47 s 
11:35:41 AM 2 59 s 
11:41:43 AM 3 75 s 
01:11:27 PM 3 81 s 
01:20:18 PM 2 91 s 
01:27:30 PM 0 93 s 
01:32:13 PM 5 96 s 
01:49:12 PM 7 83 s 
01:52:48 PM 4 96 s 
02:00:19 PM 6 108 s 

Page 1 

Page 30 of I 00 

Count Time 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1. 0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1. 0 
1-0 
1.0 
1.0 
1.0 
1.0 

Location 

Bkgd 

i:.- 1' 

Page 26 of 96~ l 'S°\ 
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-----------~----------------- -------------······---- --------~--------·--------

s;:n.12012 
10:49:44 AM 

Header 1, Treasu.re Island 
Header 2: 3030 S/N 265988 
Header 3: alpha bkgd: 0,] 

Header 4, beta _bk.r;ct:36.8 
Header 5: Site 
Header 6: RCT:P.Perez 

Calibration Due Date: 9/20/2012 

Last QC Check: 09/20/2011 15:04 

Sample ' I Date 'l'ime 

PKG-TIB233-SIDEWALK 

F.lpha Count I Beta Count I count Time 
-----~ ----------------------------------------------------- -· -------·--

05/21/12 09:59:31 0 30 ]_ .0 
._'\ 05/21/12 10:00:41 0 29 1. 0 ..... 05/21/12 J.C:01:52 0 40 1.0 
'I.\ 05/21/12 10:03:02 0 34 1.0 
'l 05/21/12 1(}:04:12 0 40 1.0 s 05/21/12 10:05:23 0 29 LO 

"" 05/21/12 10:06:32 0 24 1.0 

"" 05/21/12 10:07:42 1 47 l.O 
'Yt. 05/21/12 10:08:51 c 31 LO 

- on 05/21/12 10:10:01 0 27 I. 0 . "'" 05/21/12 10:11:10 2 35 1.0 
I ""' 05/21/12 10 12:20 0 32 l.O 
1 ... 05/21/12 10 13:32 0 37 LO 
1 1et 05/21/12 10 14:46 0 33 1.0 

5 "} 05/21/12 10 16:10 0 36 1. 0 
' 614' 05/21/12 10 : I :2.3 0 36 1.0 ,,.., 

05/21/12 10 18:34 1 S4 1.C 8t:Z 05/21/12 10 19:47 0 34 LO 
J 9f 05/21/12 10 21:07 0 29 1.0 

Ote") 05/21/12 10 22:20 1 25 LO 
:, .... 05/21/12 10 23:32 0 35 1.0 

10'1 05/21/12 10 24:40 0 33 1. 0 

12/12/2012 
Page 31 of 100 

I Type I Comment 
- -- -- -----·· -·--- ----
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PGK-TIB233-SIDEWALK 

Appendix C 

Sampling Gamma Static Count Rates 
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,/'\_ 

Slialil'i 
RADIOLOGICAL SURVEY FORM I SAMPLE COLLECTION LOG 
Survey Number: TIRS- 05242012 233 JSS 299 

PKG-TIB233-SIDEWALK 

Survey Description: Asphalt, Concrete Sampling and Gamma Statics collected from: Bldg 233 sidewalk 

The purpose of this survey/sampling ls to provide: waste characterization of the sidewalk media 

Sample locations were selected randomly, and all asphalt and concrete samples were collected with a dlsposable 

plastic scoop at a depth of 0--6 inches in materlal and placed into 16 oz plastic jars. A!I jars were !abe!ed, a custody 
seal was placed on each l\d, placed into a ziploc bag, and loaded into the shipping container. 

The chain of custody was placed inside of the shlpplng container and a custody seal was placed on the lid. 
map of the sample locations is attached. 

urvey of indiv!dual sample contalners was performed and recorded on TIRS-05242012-233~55-297 

eather: Sunny and Windv Temp: 58 °F Wind: -1.Q:i§__mph 

ff site Anal sis Re uested: Gamma S Chain of Custod No: Tl Suildin 233 EMAC 

Location I 

Time of Sample 

1/1440 
2/1448 
311456 
4/1504 
5/1510 
6/1518 
711524 
811525 
9/1526 
10/1529 
11/1540 
1211550 
13/1555 
14/1600 
15/0902 

Approved By: 

\ 
FR!>.1-Ti-01-1 

12/12/2012 

5 
6 
5 
5 
5 
6 
5 
6 
5 
5 
5 
6 
6 
6 
5 

Page 33 of JOO 

Mode!· 2221 

Efficiency: 

Bkgd (lab} CPM: 

MOA {dpmf"IOOcm2i: 

CountTirne(rnin): 

Efficiency: 

Bkgd (lab) CPM: 

MDA (dprn/100cm~): 

Count Time(min)· 
Area 8kgCPM: 

Sat/Un sat: 

Page I of &/ 

Exposure Rate Meter ( ns . 
Model: 19 

Serial#; 262337 Seriai #. 133124 
CaL Due: 11/30/2012 Cal. Due· 

Ref Area BKG (StalicJ ___ 1:_7c:6"0"0'--~1--"B:_kg"d'-(C:la:::b)L: ----'""----"'="-~ 
18537 Area Bkgd 5 

µR/hr 

contact 10cm 10 cm Lab Sample ID Number 
Net Gross Net 

- -------------·---

0 5 0 Tl BKG-B233SDWKC-25f~0512 

1 6 TIBKG-8233SDWKC-252-0512 

0 5 0 TIBKG-8233SDWKC-253-0512 

0 5 0 TIBKG-8233SDWKC-254-0512 
0 5 0 TIBKG-B233SDWKC-255-0512 
1 6 1 TIBKG-B233SDWKAP-256-()512 

0 5 0 Tl BKG-B233SDWKC-257-0512 
1 6 TIBKG-B233SDWKAP-258-0512 
0 5 0 TIBKG-B233SDWKAP-259-0512 
0 5 0 TIBKG-B233SDWKAP-260-0512 
0 5 0 TIBKG-8233SDWKC-261-0512 
1 6 TIBKG-8233SDWKC-262-0512 

1 6 TIBKG-B233SDWKC-263-0512 
1 6 TIBKG-8233SDWKC-264-0512 
0 5 0 TIBKG-B233SDWKC-265-0512 

I ' 
. _(""' 5 I;;t~-J Title 



Shaw Environmental, Inc. PKG-TIB233-SIDEWALK 
Page ,;?or 'i 

}lame) Survey Number: TIRS- 05242012 233 jSS 299 

Surveyor: 
ip..ture) 

Exposure Rate #4 Comments 

Location I µR/hr 

Time of Sample Contact 10 cm 10cm 
Lab Sample ID Number 

IL cpm IL __ lil1'_L_ Gross N•t 

16/0905 15846 <IL 15705 <IL 6 6 TIBKG-B233SDWKAP-266-0512 
17/0911 143;?9 <IL 15021 <IL 5 0 5 0 TIBKG-8233SDWKC-267-0512 
18/0916 17237 <IL 16630 <IL 5 0 5 0 Tl BKG-B233SDWKAP-268-0512 
19/0925 131l8$ <IL 14433 <IL 5 0 5 0 TIBKG-B233SDWKC-269-0512 
20/0929 168.35 <IL 16088 <IL 5 0 5 0 TIBKG-B233SOWKAP-270-0512 
21/0940 15194 <IL 14990 <IL 5 0 5 0 TIBKG-B233SDWKC-271-0512 
2210943 16087 <IL 15650 <IL 5 0 5 0 TIBKG-B233SDWKAP-272-0512 
23/0955 13613 <IL 14111 <IL 5 0 5 0 TIBKG-B233SDWKC-273-0512 
24/1006 136~1 <IL 14607 <IL 5 0 5 0 TIBKG-B233SDWKC-27 4-0512 
25/1034 .1411\8 <IL 14884 <IL 6 1 6 1 TIBKG-B233SDWKC·275-0512 
26/1036 15996 <IL 15904 <IL 6 6 1 TIBKG·B233SOWKAP-276-0512 
27/1047 14640 <IL 14739 <IL 5 0 5 0 TIBKG-B233SDWKC-277-0512 
28/1049 15972. <IL 15668 <IL 6 1 6 1 TIBKG-B233SDWKAP-278-0512 
29/1101 15707 <IL 15826 <IL 5 0 5 0 TIBKG-B233SDWKC-279-0512 
3011104 ,1.5514 <IL 15422 <IL 6 1 6 TIBKG-B233SDWKAP-280-0512 
31/1112 13981 <IL 14119 <IL 6 1 6 1 TIBKG-B233SDWKC-281-0512 
32/1116 16333 <IL 16279 <IL 7 2 7 2 T18KG-8233SDWKAP-282-0512 
33/1120 1£087 <IL 15968 <IL 6 1 6 TIBKG-B233SDWKAP-283-0512 
34/1124 16379 <IL 16446 <IL 6 6 TIBKG-B233SDWKAP-284-0512 
3511126 1.ll.864 <IL 16845 <IL 6 6 TIBKG-B233SDWKAP-285-0512 
3611127 .1®78 <IL 16310 <IL 6 1 6 TIBKG-B233SDWKAP-286-0512 
3711137 15212 <IL 15125 <IL 6 1 6 TIBKG-B233SDWKC-287-0512 
3811329 <IL 16379 <IL 5 0 5 0 TIBKG-B233SDWKAP-288-0512 
39/1330 <IL 15345 <IL 5 0 5 0 TIBKG-B233S DWKAP-289-0512 
40/1332 <IL 16059 <IL 6 1 6 1 TIBKG-B233S DWKAP-290-0512 
41/1334 <IL 16454 <IL 5 0 5 0 TIBKG-B233SDWKAP-291 ·0512 
42/1345 <IL 16040 <IL 5 0 5 0 TIBKG-B233SDWKAP-292-0512 
4311354 <IL 14545 <IL 5 0 5 0 TIBKG-B233SDWKC-293-0512 
44/1404 <I 14461 <IL 5 0 5 0 TIBKG-B233SOWKC-294-0512 

FR.M-Tl-01-1 

1211212012 
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PKG-TIB233-SIDEWALK 

Shaw Environmental, Inc. 
Page ]or i{ 

Survey Number: TIRS- 05242012 233 JSS 299 

Sigml•n") 

Survey' Loc;:atibn #4 Comments 

Location I " µR/hr 

Time of Sample 
Contact 10 cm 10 cm Lab Sample ID Number 

IL cpm IL 

4511406 <IL 16625 <IL 0 5 0 TIBKG-B233SDWKAP-295-0512 

4611409 <IL 17Z05 <IL 5 0 5 0 TIBKG-B233SDWKAP-296-0512 

4711421 <IL 15972 <IL 5 0 5 0 Tl BKG-B233SDWKC-297 -0512 

4811424 <IL 16725 <IL 5 0 5 0 TIBKG-B233SDWKAP-298-0512 

49/1426 <IL 16736 <IL 5 0 5 0 TIBKG-B233SDWKAP-299-0512 

50/1429 <IL 1€1'756 <IL 5 0 5 0 TIBKG-B233SDWKAP-300-0512 

51/1444 <IL 15513 <IL 5 0 5 0 TIBKG-B233SDWKC-30Hl512 

52/1456 <IL 17466 <IL 6 1 6 TIBKG-B233SDWKC-302-0512 

53/1509 <IL .15220 <IL 5 0 5 0 TIBKG-B233SDWKC-303-0512 
<IL 16524 <IL 5 0 5 0 Tl BKG-B233SDWKC-304-0512 

15819 0 5 0 TIBKG-B233SDWKAP-DUP-C01-0512 

16088 0 5 0 TIBKG-B233SDWKAP-DUP-002-0512 

968 TIBKG-B233SDWKAP-DUP-003-0512 

1211212012 
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PKG-TIB233-SIDEWALK 

Shaw Environmental, Inc. 
Page f of '/ 

Survey Number: 
Surveyor: Dennis Morrison Phillip Perez Tl RS- 05242012 233 JSS 299 

Survevor:~~~-==§§H::~§§J§;'j~ /1;~§'--§'---§'-§§§D§ia§teo""SS/~i'i~ )! ~~-':~~--L~============~ 
~-

2 

This map i.s not drawn to scale* 
N 

Legend 

Smear Location "'Exposure Rate microR/hr Commodity Location 

* Static Location Soil Sampl€: Location 

*A!1 exposure rates are genera\ area unless otherwise noted. 

12/12/2012 Page 32 of 96 
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PGK-TIB233-SIDEWALK 

Appendix D 

Test America Sample Analysis 
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TestAmerica St. Louis 

MTWSW 
f'<T'178X C02 
f'·1T'i\'8 0 C03 

MTW81 

VrJ\·it: 2 UIJ? 

MTNS3 OQ C 
M11N8il 007 

MTWBS 00£1 

l'-'l'J:W86 0{) 9 

M'tW8'J 01C 
MT~·!88 011 
MT\·189 /_ 

ETN9f1 013. 

MT'i'J 1:>(" 

I<Tt-'J2_iD ;) 

r<7:TW9?: 6 
,MT149'i:i 

>rri;,;9c; 18 

PKG-TIB233-SIDEWALK 

'l'.'LHKG--r-:;2 ~:; 38Db"!<-C- ;52-C:S.:i.2 

TIHJ<('.!"· B2 3 3B1Jt·nzC~2SJ - us:i;; 

TIDJ(G-J323 3DDWKC- 2 54 05'1.2 
T JH hC-· l'.L_{ 3 3SD~"iKL: .. :,~ :-, _L,, - 0 !_-, ~!.2 

T.IBKG--·H2 3 3SD\'i'l\1\P- /S-5 -GSJ.;!: 
TlDKC> B233D0\1KC-- 2s-/ 0£-1}:2 
TlBKG-1--12 3 3.SDHKAP-:2.:ss -0512 

TlBKG--1J2 3 3BDNJ<1'"'11-259-0S12 
TIBY:G -B233SDt1YJ-\.P-2 60- 0512 
T!Bl'-'.I3- H233L1DVJ"KC-- 261 .. ~J :12-2 

T::Bt<G w E2 J 3SDWK2\.F-2 68-C-5:2 

F2i"OHJU6 

n,L rqwrl cm; 1;v ht· l\Tmdm:~(, t'n·q1' io tu:L whlwu. :''t wlitk;i ;J}iir0YJI lh:; 1~:i 0:,1m1y. 

Rt':,;)\:;, Ew fc;!Ju•o'li':;;: fmr;indvrs; ·f Ile>''°' H:[)l'iE'\; o.~ ;, d:y wt'irhi b;u;10: -coler. (:\J ·o~hity. :;t:lt\;ty, fl;1)11<mk i!;n'1,:l.1lii1y, hY<'l\, n(!«r, 

palm nl~er 1rsL p-l-C il''f'lsity prc.s'.\l'.'L n:i;n::-t:v\ty, rc<fns puic:llirJi. ~1.n::::;ilk gr~vi1:•, SfW! \C~i~. s;i!Us, s;;hlbili;y, :~'Hlpe1 :'.c::i:, vi~c1,,;it_y, ~uR! wdghi 

1211212012 

Page 38 of 100 
LOT# F2F010416 

(15/23 /12 
0::1/23/:f2 

05 /:l 

05r23./:12 
05;2.3 

:M 
'.lS t '.LO 
·; r:; '.Lfj 

LS:2<1 
:LS: 2S 
:LS;26 

05/23/:1;; :i.S Ci 

C:S-/23/J.2 lS: :s 
CS/23 16:(' 

c::;/;)4/ 1.2 os: 
05/2•±/:·:.2 or:: 
OS/24/l2 

Page 34 of 96 
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PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

ient Sample ID: TIBKG-B233 

\>"!Tt1-18W 
so~_,r:J 

Gamma ka-226 & Hits By EML GA-01-R MOD 

Actinium 223 

Bl$Jtluth 214 

C'.01~:;.um JJ? 

.Load 212 

Lottd 2-J,4 

li'ni::anaium 40 

RaQiwn t:ZLJ:l) 

1'adiwr\ 228 

WO't'E IS} 

tL 004 

0,("-lj 

{'.-. 6 

0.37 

{),5£ 

£.0 
D.lS 

u 

MDC ia dcta:r:rninotl by instrument porfcH"l\\!HlCe only. 

B0-l<l :i:esult.s &re g:ronbe.-r than. t:he MUC, 

\'qr a'., 
\;t Ui'Xt, 

(2 e~/-l 

I)' 1:1 

0.12 

0 ,lZ 

1,3 

c. '25 

t.;. 15 

n Res:u.l\: in l6'trJ thir;rt the Partrpl~ dHL.,ct,ion llmit. 
12/12/2012 

pCi/g 

Page 39 of I 00 
LOT# F2F010416 

TestAmerica St. Louis 

-251-0512 

l? 
0-G / 0 l / :L2 

~,_l,4 0 
08::lS 

J1t1uly0i8 
Dn·,.,,-

Butch fl 2157093 Yld % 

.13 

o. 12 

0.£ 

0,:14 

n. :::a 
0. 

\!, '-? 

06/05/12 CB/26/12 

06/05/12 06/26/12 

C·&/ :JS';.? 

06/GS/12 C&/21i/11 

06/05/12 06/26/13 

06/05/1,2 l'.Hi/2fi/l2 

06/05/12 06/20/1:;! 

OU/GS/12 

Page 35 of 96 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client e ID: TIBKG-B233SDWKC-251-0512 DUP 

Lab 2.e<mpJr-: ·r~; F);FC:.C::}JG (1:,·1-LX 

'N0-1'.'k Ot'd.Ol' MTl'lBN 

J\ccini.um 227 

Actinium 22B 

Fits1>1..)\;J). 21A 

<>2~1iilr.x 13,'/ 

h:lium (226} 

Radiurn 228 

ThaLt:i.u.'rl ZOB 

'l'.'horium 22B 

NOTE {:3} 

D. f14 

(1 ,(1 

0, s::z 

-4 

0' 35 

0.12 

6,5 

'1.40 

0'140 

2 

!J 

t< 

MDC in determined by instrument perfo::mu.nGe only. 
l-3-uld iesults nro grnnter than tho MDC. 

12/12/2012 

LOT# F2F010416 

Radiochemistry 

Tc1t~t-, 

l!<'l(,.'{~tt;, 

l 2 

Q.17 

(l,14 

D,11 

C,052 

pC'i/g 

Page 40 of I 00 

()!,/23 
QC/Ul/ 

-- 41~ 
CBS!;, 

;t.s1alytdf' 
D11t1' 

Batch # 2257093 Yld 'il,.. 

tL 17 

\J. U- 75 

0,10 

C.13 
(-,9 

il .13: 

l).17 

(,' 053 

{I, 053 

.£ 

1.. 

06/05/12 06/26)12 

)6/GS/ 12 

06/05/12 DS/26/12 

06/05/12 OG/26/12 

06/05/l~t Oti/2-C/12 

0&/05/12 0-6/26/12 

06/05/:2 0'/~6/12 

06/05/12 06/:6/12 

06/05/12 06/26/12 

GC/OS/12 OG/~G/12 

Page 36 of 96 
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PGK-TIB233-SIDEWALK 

Shaw E & I Inc 

ent Sample ID: TIBKG-B233SDWKC-252-0512 

Gaw.J.nn Ra~226 & Hits By E'.1'1L GA 01-H MOD 

Acli:niu:m 228 

'j' 

Lnad 712 

ttadi w:rn 22 B 

':'holli1,un 208 

(), 

0,J5 

:y~ 

o, ;:54 

\l Jj(. 

Q, " 
0 3S 

0 13'.1 

0 -!,3l 

;_j '~ ·:, 

') 

D 

J 

MDC in d&ta:nr_:i,ned by icstrl1NB1lt perfor·mance only, 
:So1c'l X'(or.:ult~1 f.irG grmat;;i:r thtm thh HbC. 

To;-,ml 
:Jn<:n:n:'t, 

{2 ,;-t/~ ! 

l},'i ',· 

0 ,JA 

0 11 

0' os:v 
lj, 1() 

fl, 92 

O~'.tl 

0.11 

0. OS2 

0.05.2 

pCi/g 

o~~/2::/i2 144.S 
UG/C.•1/12 085',;: 

mCu 

Ata:iyali> 
D"'~-b 

Bat:::h lf 2157093 Yld % 

o,:1.4 

o.:1.J 

{1, 11 

0, T3 

0, OS? 

06/0G/}2 OG/26/12 

06/05/12 0£/26/12 

06/05/12 06/26/12 

06/05/12 05/26/17 

-06/05/12 06/2fi}1J 

06/05/12 D&/26/12 

00/05/12 06/26/l:S 

06/05/12 00/2G 1'J8 

06/05/12 06/26/1.2 

06/05/12 OG/ZG/12 

().£/05/12 06/26/12 

06/0S/12 0~'/2-6/12 

J Ro0u'.lt :ts gr0atq:t t.lv:ir1 1H11\1p1r;. dc~t0otio11 litwU: .bt:t l•<::ltl th~~i stmted :C<'<Pbl~tJng 11.tn',t, 

v J{qo;u1t im }¢;;;!$! u:v:i.:n t.h0 tn.1n\r>'·* a0toction 11tt1.it, Page 41of100 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Cl Sample ID: TIBKG-B233SDWKC~253-0512 

Bisrnuch 214 

1..~Hlo!J ;\J,1, 

?otanr,oium ,1{1 

R&d$..U..'<\ (2Z6} 

R<'.\dium 426 

Thallimn 208 

HDT.E(S) 

~I' G 

0,56 

0' 34 

0, j '/9 

C,J.:JJ 

u 

--

r; 

MDC is rlutormi2ad by instxLWvint porfor-m1111ce only. 
l?:lt>ld :ro0ults are greater than Lh0 MDC, 

1211212012 

LOT#F2F010416 

Radiocherni s try 

T1:H>l1 
UnCB,Ct, 

I)' .14 

G.15 

;) G4J 

G, 12 

'- J5 

1,2 

(), )~I 

0.1G 

Cl. 1'1 

0- O::i8 

0- 05B 

Lktt:{c C:oll~~ ·:t:cd: 

p-C.iJg 

o .sn 

Page 42 of 100 

U.S/:?:~/:J:? ~-4:0d:i 
/01/12 os:_.;:; 

Pr>'qo 
:=.-.. t-0 

hni'!.::yvin 
t: ;,_Jo~, 

Batch if 215'fOS3 Yld 
OC/>:r;/J,~\ 

(: S4-

iJ.11 

tL14 

G,24 

Q,056 

G, Ot.>6 

t - i:i 

06/0S-/J 4 

06/05-/12 06/26(12 

06/05/12 Q(/2,/12 

06105/12 06/26/12 

06/05/l~ DG/2$/l1 

0€/05/12 DSl26/J2 

05/05/12 06/2£/l? 

06/Ct5/12 OG/26/t2 

06/05/12 06/ZG/12 

06/05/12 06/26/12 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Ina 

ient Sample ID: TIBKG-l3233SDWKC-254-0512 

t;.-,\.':-' Eaci:< 1o/ I 

\'-loris c>:dBl' ~ 

Mztri.:x '. 

Dl smut:h 214 

2.37 

Lend 211 

ti-CJtaDsiurn 40 

°'J'-1H1lliu:m 208 

'J'hr:n;iUJG 228 

N'O'f£ \Bj 

F'?F01-04'ti"; 

>1TVJ3J. 
SG_LID 

CL195 

O .39D 

2' 52 

·'.I. l B 

0.371 

(i J.21 

0.1~: 

:J 

MDC is dBte%1'T'i.f11M:l by instrument pnrto:rm~nae. only. 
neld reault.s nr;:; greater than th°" M'DC, 

C, 

{l 092 

{L 095 

(1, 70 

(. '.\'J 

0. 04 7 

(i 04'i 

;_) v '\ 

t; lt<W.sult: in ln~tu than the lHrnlpltt detect.ion 1Jm1t, 
12/12/2012 

pCi/g 

Page 43 of I 00 
LOT# F2F010416 

~::,/:,;: :<'"504 
/.'? cs::.s 

Ar;&"lyni.o 
Ll4t& 

Batch # ,2157093 Yld 

C DBO 

1.3 

D.lC 

0.1() 

n, oao 

lG/05/lJ 00/20/!~ 

06(05/12 06/26/12 

06/05/12 DD/26/12 

06/05/12 06/25/12 

06/05/12 06/26/12 

f)f.:/05.f:C/ 

D6/D5/l2 06/26/12 

06/05/12 06/26/12 

OG/05/12 06/26/12 

OG/OS/l? 0~/1!0/ll 

LC r ;'._IS/! '.1 

Page 39 of 96 
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PKG-TIB233-SIDEWALK 

E Ii :r Inc 

:Lent e ID: 

:L 08: 

\_) 

l4l'.1¢ :to ch~\:1ilTTi\Ll)'2d by i:JtitrlJt\\Ont p0:r:fOYH\8.11CBo only. 
Dold Z:flt-l\Jltb &XV {lre&bl'!l." t,br.n1 tlH1 Ml)C, 

12/12/2012 

LOT# F2F010416 

Trt.a: 

o. Li 

_\ J 

.14 

Page 44 of 100 

l'.f, 12 

TestAmerica St Louis 

f·r"F 
i>J±t::<~ 

ArrnlyL>tu 
Uh''.'°" 

D2/CS/l2 05/26/11 

05/05/lZ CS;J6(1a 

0tl/C:5/l2 09/2£/12 

06/DS/12 0(/26/12 

0£/0S/12 0£/15/1.2 

/D!i-/1.2 01''/:lti/1_?: 

Page 40 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client e ID: TIBKG- 33SDWKA!'-256-0512 

t.1:r:b Sam:r<Li'~ !ll'. i-';~F'D1J/i_l_6 006 

\'hn.·k Oi~<l<::<C: \\1'.f'WB3 

Gamma Ra-226 & Hi.ts By EML GA~Ol~R MOD 

:.etinium a2u 

F~C!\V.\l.b 2::.2 

:Load 214 

Ratli1.1m C226) 

RtHiiu,m 22B 

Th11ll:Lnm 208 

'fhv:rium 228 

c. 

0.SR 

J.. 02 

&,7 

C.21'.-

0.76 

a. s1 
0.192 

0.192 

'17 

~) 

'T 

u 

N0C is det.ermiti!!ld by :Lntttrumt<nt 90:rf0rMance only. 

Bold result.a urn gr0at:or than the MDC, 

TnL~1 

1}nct;r;,. 

(A 

- ) I 

o_ 1:1 

(;, 

0 '.Hi 

\), F"<·i 

P.l2 

() ':L'i 

1 's 

{l, 16 

0, 17 

C.0$6 

t-,0$6 

pC:i/g 

:) . ::'/l 

tr Rouult 11:1 losn than the eumple d<!t\:(;)otio:n li:mit. 

12/12/2012 

Page 4 5 of JOO 
LOT# F2F010416 

CO:)/><±!J \s·.1g 
OG/01/1:;'.'. 0855 

JmntyD 
L&Ui-

Batch # 2157093 

o. ;:r 

\) 11 

0' {19 

6.11-

0. 5 

0.11 

G .17 

!;, 

OG/05/12 l!G/~G/J~ 

06/0S/12 00/26/12 

06/05/12 Dl/2£/l~ 

/OS/ 

0&/05/12 G6/~6/12 

06/05/j2 nG/26/17 

OC/0.'.i/i;l 014/'.i'.G/'.12 

D&/05/12 0&/26,'12 

05/05/12 CF/Z:C/12 

OC/05-/12 05/26/ll 

DG/OS/12 05/2fi/l2 

nr./OS/J;:; 
1',' 

Page41of96 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

E & I Inc 

Sample ID: B233SDWKC-257-05 

M'TW84 

Ga.rrma Ha 226 & Hits By EML G?.-01-R iiJOD 

A-ct.iniu:n\ 22B 

Ti ··( j ,.,n ;::_?-; 

NO'l'E(S) 

·-0, 

'-'· 
(l, 3 82 

o. 'i'l 

() 

u 

II 

r_; 

u 

a 

v 

J'>IDC ir; dfit<annined b;t i.nstn.:imont p0rf0rmance c;1ly. 
Dold 1:¥Jsuli:s: are grHate:c than the MDC. 

Radioc11e1nistry 

T:,;U,.1 
lln~~n:t. 

0.15 
f; '.J.·_:; 

(t4. t 

(), C'0U 

Q ].Ji 

l 1 

0 ;\l 

Q .14 

0 15 

() :)(, ') 

pCi/g-

t; \)1) 

1-:oiJ,\J} t ie :;.0-111:1 th1:u·, th;:, S0.l\\t;l0 dotecl:.ion l:!,n-dt, 
12/12/2012 

Page 46 of 100 
LOT# F2F010416 

,J>,:~-i'l:.y!l.lG 

Dal::.,; 

Dint-ch 41 2l5'J093 Yld % 

o, 14 

0'} f,1 

l 

lG/05/lJ Ofi/?6)1) 

06/05/12 06/2-fi/12 

06105-/11 Llfi/ZB/12 

05/05/12 06/26/12 

06/05/12 05/26/12 

06/05/12 OG/26/12 

00/05/:2 

06/05/12 06/26/lZ 

06/05/lZ 06/ZG/]2 

CG;o5/;2 0£/~G/J) 

Page 42 of 96 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Satuple ID: TIBKG-B233SDWKAP-258-0512 

Qual 

Garrsna Ra.~22.6 & Hits: By EHL GlA-Vl~R MOD 

}\~_;1·.J.n;~\1k 2,),7 () H 

-B-ilNH\.i::-h 214 

Cr, L<L u-n Li '1 

Radium i22.5) 

Radium 22G 

Thallit-lfu_ ;:-11s 

'fho:;n:im:n 228 

Q,SO 

o. 

-O.S-2 

b • .SfJ 

0. 2'/~l 

t) ;i?0 

t: 

l 

MDC :LIJt duterinined by inst-rumwnt p-0r£0rm&r.ce only, 
Bold rw.sults are greater tl1un tho MDC. 

12/12/2012 

LOT# F2F010416 

'i:'~ L/j\ 

t:11c;r.r: ' 

{2 i'H·/~) 

(), 

Q, 2-3 

~) 'i 

(L 111-

()' 09'3 

0. 0;13 

[);_\\:€:> ~:01.l~~:_:'LC'C'i: 

Pr,>r; i2 Rec:e.!. 'P?<t; 

pCi/g 

Page 4 7 of 100 

fl'' 

0,37 

;;, 

\).lJ 

, } i 

, 1: 

0 10 

0 ~ 

' 
(L1'.1 

0.37 

i)' 070 

Q, O', 

.1 

':?./'.L2 15;_~5 

Dl/J.? GSSS 

1'!:6p 
}_;"'t"' 

C--S/OS/'.L2 

DG/05/12 

Cb/CS/12 

()(£/05/12 

,::f/05,' C.2 

Cf/OS/.:2 

(;£/C!S/12 

06/05/12-

06/DS/1-2 

flf:,/i)5/12 

05/05/12 

06/05/12 

0-6/05/12. 

6/0S/12 

·;<:_; l'.!:S./'L2 

C-£-/iJS' - i.2 

<>G/GS,: LZ 

A::::a~ys-lv 

D«Le 

0€/:lE/l.2 

06/28/12 

CG-/ J.,_; i l:.: 

06/2-E/12 

06/2:5/12 

OG/26/12 

iJ(i /2 G / J -
06/2-6/1.2 

06/26/1-2 

06/?1;;12 

0$/.25/'.L? 

·;: 

-
:-:-<,-

Page 43 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

El & I Inc 

Cl Sample ID: TIBKG-B233SDWKAP-259-0512 

Glamma Ra~226 & Hits By EJML GA~Ol.-R MOD 

Ni1·i;1ium227 0, G 

lh:u.liwr1 (i26) 

Rnd:iurn 22B 

'.l'ht<l liun :.;J8 

Thorium 5:'.:':B 

u 

0.4.1 

'3 2 

0.105 

(l,:\(!:;, 

" J 

c 

" 

l'IDC if. dGtCit:t.-iined by :!.nst:n1m0nt per:!or:n£tnce Dnly, 

bold remulti<l ars gr;;;at:Qr th"1-n tbh MDC. 

Radiochemistry 

pCi/g 
0. 1 F 

0' lfi 

(; 

}j 

.12 

{\, :;,? 

'.l.. 8 

n. 

"- 13 0 :,r; 

0 .16 

G > 05'l 

c_ OS 0f 

~' 

u lh::Jttult :ii:: l>5l>S t::han t-:h'1.< ;;a."tlplr.c df!tBctio:n '.:.in\:Lt, 
12/12/2012 

Page 48 of 100 
LOT# F2F010416 

oc;:;i?/12 -~.s.?6 
OG/Tl/12 0:355 

Jll:l?p 
D'fd:,G 

Batch # 215?093 Ylcl 1_. 

o_ 3J 

Q, (•4 

D. ~.1 

or 

I)' 08 

0 . .Ll 

0-

' 7 

"- 11 

"- 31 

"- 068 

"- Oif\l 

·;,,·,1 

'J6/0S/i2 

06/05/J.2 

015/05/12 

06/05/12 

D6./<l5/:~: 

C·6/0S/2,2 

0.6/tl-5/12 

tfi/05/12 
06/05/12 

os/o::./J.J 

OG/05/l2 

06/05/12 

06/05/12 

0.6/05/12 

\;f::/t:S/\2 

0C/'1D/l 

G<l/26112 

l :~ 

06/2:6/1.2 

pr,/:;:£/l2 

OG/20/J.7. 

05/26/1~'; 

06/26/12 

06/26/12 

06/215/12 

! c. S: L~ 

'12 

Page 44 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Sample ID: TIBKG-B233SDWKAP-260-0512 

Stn:iz-<t,,-, I:J: 1 'i'~ IJ'i 
'.•:c<- J-; (}1 ,'" " >l~_'VHl 7 

Gan.mis Ra-226 & Hits By EHL GA-01-R '.NIOD 

L"'"'d 2J.2 

Loud 214 

0 - s 9 

(i ' '! '~ 

tL 

Q. •lil 2 

0,55 

1.1J- .. :l 

() . 4' 

0. s s 
0.39 ,_ 

:tsnc is 011tormiried by ins trrn:r1mnt p«rfnrnanco only, 
Bold Eanults a,:re g::::et1t0i:: U,-,11n th6 iMTiC, 

12/12/2012 

LOT# F2F010416 

tL 

0 14 

1!. ;:s 

(\ 12 

D J1 

1.7 

D.l2 
D.14 

{). 054 

,OS<i 

-: t 

p-C:i /g 

u. 50 

Page 49 of I 00 

, _ 22 

"-·1 
o_ cc 
0, 

-
_, 

ll. ODO 

0,t 

fLS 

0.06 
,_ 22 

G. 03•l 

0 0 0?-1 

- :-
(;_ 

l~:>'.1 

OBS'.:i 

Pn1p 
D"f.IV:i 

06/0S/12 

06/05/:2 

06/05/1£ 

JE, \i5/ :.,2 

-:_:6/GS/'l.2 

DE/O~/J.2 

iJG/GS/l'.l 

06/05/12 

'.JC/OS/ 1-'.2 

05/05/12 

06/05/12 

06/05/12: 

i'.!6/0:5/lJ 

{)f.j/CS/ 

c~-/::.-s/:t~ 

{j{;_, 'YS/'.:2 

At::5.l).'ll.ifr 
Date 

Yld 1~ 

GG/?C/J ;: 

OG/26/J,2 

00/2:1;/J~-

05/26/L; 

05/ZG/l.2 

bC/21.i/12 

06/26/12 

(j-t_,/:'.f1/:L7 

06/26/l;! 

06/26/12 

05/2&/12 

06/26/LZ 

Page 45 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I lnc 

Client Sampie ID: 33SDWKC-261-0512 

L.''.o_h .Sclrnr;te lif' F:-~~';"'()J()il1G-G"I'"i 

v,;<:;,fa:k ~Jrdcr: MTNS B 

Gamma R.a-226 & Hits- By BML GA~Ol~R MOD 

Lood '.412 

:,t).i;t.d 21-1 

?ntadaium 40 

?hal 1!.um ?Of 

'rh0i:;ii,):1~ 228 

V:eai~i:urn 2.35 

\.,lra.nium 228: 

NOTE 

(L54 

{}.4/ 

0.6'.L 

5.0 

tl.54 

0.1$2 

D.1£2 

2,0 

0.44 

MDC :ia determ:Lti;,H:i by instrlli"1l£nt. perto:nntHl-.CB- only. 

held results aY.'tcl- gr'81l t:er than tho MDC. 

12/12/2012 

LOT# F2F010416 

0. 1A. 

j '; 

fJ.:ll 

(), ),) 

1,3 

i). 

l'.l 05S 

, Otl!\ 

pCi/g 

Page 50 of 100 

mac 

dS/?-?-/ 12 
06/D'l /J ::J 

P.l'<$p 

)'>.!"-"' 

1S•10 
08 5~;; 

Ar'dil;/!l-LY 
;::iat_.ie 

Batch I 2157093 Yld ~i; 

D. 5'1 Gt./05/J,,,;, (\1; /;:r:/::__::_ 

(). JJ 06/G!:; /J.:l C6/;:c/x2 

0 SJ 0f/C5:/'.::1 l'.!G/;tG/:.':.2: 

(LOB 06/05/12 {Hi/26/I:l 

c. os•s {;f/85/:'.,2 (ii): :~t;:/J.2 

;,. (; 0G/OS/:2 CG/:G/1:2. 

D. °' 06/05/12 06/26/12 

D.Ofl (\.fl/05/12 Ofi/16/12 

0.9 06/05/12 OS/;Jfi/12 

1, :1 r;&/OS/;.:1 ·~." ,·,;;\: 

o .. os 06/05/12 06/26/12 

C. J.3 (.)(;/ G-5 / :.2 /2,2 

U.040 DG/05/12. (lfi/26/12 

0,040 OG/05/12 G6/26/1-2 

1.8 06/05-/12. 06/26/12 

t1 .27 0£-/0S/t~ ti3/2H/1:2 

1.B DS/DS/12 06/26/1.~l 

Page 46 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

E " I Inc 

Cli ID: TIBKG- 33SDWKC-262-0512 

RtHiiHt'.< 22$ 

1ha: 1,Luth :!Oft 

(I, 56 

{I, JS 

MOC j n tl.0·t0r:minl''.d by i:tmt:i:::11n<"1'1'\~ po:('fr;rmf>nc0 only, 
Bold rr:.r::nl t:w &t!J. fp~tn:d:(;'>r thnn tho HDC, 

'C0c,0, 

1JU(".i1Tt. 

() '12 

c' 2.l 

I), 14 

pCi/g 

t; :10.nult ln lnns Lhan tho 1Jrm1plM dotKidtion li_mit. 

1211212012 

Page 51 of 100 
LOT# F2F010416 

i:L il 

/ 1 ;:i - s:: 
!] ;: ,_:ie ::;.:;, 

h~H'i~)'OAI' 
l«(>;tt" 

06/05/12 06/26/12 

C6/0S./1.2 OZ. 

DC/05/12 DS/2&/l? 

Di/05/l? Di/26/12 

06/05/12 0€/26/lZ 

OG/05/12 0{)/;JG/i:t 

06/D~/12 0£/1i;/l2 

DS{QS/12 06/26/12 

Page 47 of 96 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG- 33SDWKC-263-05 

Ga.ruma Ra-226 & Hits By EML GA-01-R MOD 

f;LiMh\1:11 2:J:'. 

:P.;::<tucct0iwn ,10 

trrc-t;J:tin' ,1:r- 2Jl 

Radium (226) 

- i). 

(L344: 

0,53 

4.' 9 

0,61 
(). ?."l 

tL18Y 
o, 

u '< "; 

tJ 

u 

q 

l.SPC :i.-n detet'1l1in-sd by in~<t:rum0nt perfo:n-:rnnae only, 
Bold ronu:.ts ara gr&Ptmr than t::h0 b:UC. 

12/12/2012 

LOT# F2F010416 

'fvta.l 
:JrH:'Bt·t. 

o, 

(). 1 \ 

0 1() 

0 Qi-1" 

tL 12 

1,2 

0.HJ 

o.:u; 
i j 

0, (1£) 

0 . (l()" 

" 

pC!i/g 

),! 

Page 52 of 100 

P:ve-p 
)),.;;,,, 

i\.1».'1C.7HLZ 
r;,,,_).,p 

'Bat:.ch # 2:1.'57093 Yld 'l 

1 

',H 

0.13 

DG/DS/,;; 06/?J,, 

QG!QS/~2 06/lG/J.:• 

O&/OS/12 OG/26/12 

06/QS/12 OC/21/12 

06/05/12 05/26/12 

06/0S/:2 0(/~G/l) 

06/05/12 06/26/12 

'"JG"/0S/l2 l.'S/:;r.);_ 

06/GS/12 06/26/18 

OC/05/12 OC/35/12 

{?3 /. 

Page 48 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKC-264-05 

Bismuth 214 

l?Ott.:011 illi11 4 0 

l'n:>\.:.,1c--r;nL-;.;w ;;:.:i 

Radium (2-2\ll 

Knd:t1un 228 

'l'it.'1.lliu:m ZOfl 

Thcrrhm1 22B 

HO'l1E CS} 

0, 1'J 

ll. l'.J 

0.71 

\) ,, t\(\ 

\._" J, 

{\ :;;· 

(L71 

0' 'J'J 

(L 116 

0, 11 G 

1,1 

HDC is dntei:foirti:<d by irtot:ru:miilrlL l:>Ot"fO:::'mance only. 
Bold r0011lt0 ars g:r:Bater thnn tb0 NJ)C, 

12/12/2012 

LOT# F2F010416 

( 2 b+! - ) 

0.1& 

b.lO 
0,1? 

0' 04:1 

0' 01:? 

pCi/g 

(). $0 

Page 53 of 100 

D"'i/::J112 
c1,s/;·, 11 

?<Gp 
D&te 

t-5 DC 

flr,&ly:?iti 
lh.>::.t 

Bat.ch ti 21570$3 

d .1-4. 

(l ,_) 

(\, 12 

0,1-1 

(J. OSG 

116/0S/!2 OG/2G/·~ 

06/05/~2 05/26/12 

Dii/05/12 00/75/l.2 

'.J·G. 

Od,05/12 0&/?6/12 

06/05-/'12 0t1/2E/i2 

OC/05/12 GE/26/12 

06/05/12 06/2G/12 

06/05/12 05/26/1: 

06/05/12 05/26/12 

06/05/12 0~/2&/12 

Page 49 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Sample ID: TIBKG-B233SDWKC-265-0512 

Wo:r~;;: f):rd.l;}f' 

MtTL:ci_x: 

Lead 214 

PQt:-i>;!"!Bium 40 

Rndiu.>ro 22B 

l'he.lliwr; JCS 

'L'hoxiu.m 228 

'J:-0 

MTW9C 
~-i(H- ~-D 

fJ. Dl.S 

0.-30 

0.50 

~G, {1013 

0.-345 

0,49 

4" 6 

0,S(I 

0.30 

0.140 

(L146 

u 

') 

ave Ls determined by ii-cs trumon t rorfo;nnarice only. 
Hold re.cults ate g-1:eat0~" than thB MDC, 

Retdiochemi:stry 

0' {l(Jil 

(j' 11 

l, 'l 

i), 13 

\I, (l4 '.\ 

U,043 

'J' 41. 

pCi/g 

F, ';,; 

aesulc is lwDs than thH BH.mple d4t.&cti.oti 1-Ll.tiit, 
12/12/2012 

Page 54 of 100 
LOT#F2F010416 

?:::£:?p 
h,.t-.. 

0855 

JVH,L'f#iii 
JJ«.\_,>;; 

Batch # 2157093 Yld 't 

D.'.\0 

G,17 

.? 

0' 0114 

0,09 

CL!l 

0.10 

G.17 

.:z 

06/05/!2 Ob/2G/J 

05/05/12 Of/2~/12 

\/6/05/12 (15/:ltl'/12 

06/05/12 0&/2G/12 

06/0S/12 Q-G/ZG/l2 

00}05/12 0~/26/1-2 

! 0'3/ 12 

DIS(O\S/12 D$/2G/l:J 

06/05/12 0£/26112 

OC/05/12 06/2G/l:! 

DG/05/~.7, OG/26}12 

UC/QS/.:2 

/ ./..'} i 

Page 50 of 96 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

E & I Inc 

ID: TIBKG- 33SDWKAP-266-05 

:;:1.b r:"3_;i•plf» l'.i< F2F01 [!-1: c; OJ.Ji 

!'1QTk 0;;;-(1(~.1' MTh93 

l:"LOtw::t.ini'...,W 

Radium {2.26) 

ltrtcliu.m 2£& 

'lhulliUJU 2GS 

(\ 2h 

0 SJ 

.G19 

0 $7 

0. SB 

11,5 

0.63 

O.~A 

(l ,234. 

~{J. fJ9 

MnC :i.B d:e.tei:rni11"1d by insti..~umG-nt: pl'l~!:o:rmaht~e unly. 
Bold resu:tw ure gx>Jstcr than tho MTJC, 

12/12/2012 

LOT# F2F010416 

(1+/ 

0.16 

0 ,;;;:. 

0 0€S 

E!~A\.e :; :J i'!C' 

f.:rd~o Rn: (~.i ved ~ 

EL 

pCi/g 

Page 55 of 100 

0~-i/f>'.i ; 09:Jr:; 
06/Ul/12 0~353 

F.re.p 
r;,,t"' 

Atw.l.)'DL5 
D'1b!' 

Balch # 215'!093 Yld 

G,2S 
(i_ <;( 

CLl:J 

0.08>& 

0,17 

0 .13 

O,B 

- ' 
G.l~ 

C.26 

C.049 

o, 04 9 

c. -'!!' 
;L ;:: 

00/0S/lJ 0&/2G/12 

O!l/05/1;; 

\)!) / 1,:::-;/;_2 

OE-/05/1? 

:,iG/fJS/12 

iiL/fl;:;/ '-" 
06/05/12 

06/05/12 

OG/05/12 

0G/C0/:t~; 

D6/DS/1.2 

1,ti.l/05/12 

0£/05/12 

06/0S/11 

GG/OS/.l'.~ 

(JL / US,1 l'.: 

,, ~:. / ~L 

Oii/26/12 

OG/25/12 

(lf,/26/12 

OS/1S}l2 

G5/Z5Jl2 

\l&/2:$/:12 

GS/2£/12 

Ut\/26/12 

\;(-/'){./'..?' 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

E & I Inc 

Client Sample ID: B233SDWKC-267-0512 

'lfO t:itl C.B 1_-1)Jn 4. (l 

~1111.:i;; '.::11 

kadi1uu {2il:-6) 

:R<tdiw.n 22E 

Thalliw,-; '.?(JS 

ThoriLl!h 22:8 

sc::L: u 

T] 

5 l 

0 .tit: 

[), 137 

{) '137 

0lnC ~.ti d&t0i:n\it,.eci by irtBtrult\1-tt>t pi;.rtormant:e cnly. 
Bold. rosult'.p are graatn:i: thnn tho MDC. 

12112/2012 

LOT# F2F010416 

Radiocheroh try 

\:J u~ !- ) 

r;, 2'! 

o.:s 
0. 

l _, 

{) ,, 15 

0.17 

0' 06 2 

0-. C-GJ 

nr, 

pCi/g 

Page 56 of 100 

:~4/1.2 0911 
/QJ/12 (!:SSS 

J\;;cdymLtr 
[J(tt$ 

Bat.ch ~i .2257093 Yld 9r, 

(J' (19 

(), 11 

Q.12 

IL 1-1 

tL 7 

\ . '1 

O.ll 
C. OS 

D.064 

tL 0-64 

06/05/12 06/2G/l2 

C6/05/l.2 C6/20/: 

06/05/12 06/26/13 

D6/05/12 06/26/12 

D0/D5/12 06/2£/12 

06/05/12 06/26/12 

{)(i/U'.3/12 

06/DS/12 06/26/12 

06/05/12 06/26/12 

06/0S/l2 06/2&/1? 

06/DS/1;;1 Cb/ZG/t:? 

'. 7 
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T estAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Cl Samole ID: 33SDWKAP-268-05 

Ganttna Ra-226 & :Hits Ey E11L GJ\-01-R MOD 

Actinium 2Z8 

.;;;H!Ji·h 2.i.7 

td.Hd:l 212 

lde.ld 214 

P¢t;lltttilu1r1 40 

Radium {226) 

Rndi1Jm 22S 
'th>'.il l:i.1,m, 208 

HOT!{ {Sj 

()' ()';, 

() 'i'J 

12. s 

tL 59 

G.55 

u 

u 
u 

!.' 

NL1C is clo2t!flt:min.ed by instrt'..m1.tnt L'"-I:"io1:manc-e only, 
nald r20ultfl are grisater than tho MDC. 

'!'l:';~-!l~ 

'Vnso:;t. 

t2 r;;+ !- J 

(1,J7 

0.18 

0.15 

!/ 

0 . iS 

0- l•i 

1- ' 
I', 

0.16 

0, J.B 

a. l177 

0, O'!'I 

•' 5 

I', ' ' 

Dal;.z:: Cc;_;,__;J:--:::L!iJd: 
n,01te R'";;~;~f:, >i,H,\'(l: 

pC:t/g 

0. 

U lU1Gult iB 18.SB than th0 riamplfl datuction lhnit, 

12/12/2012 
Page 57 of 100 

LOT# F2F010416 

(I 

06/Cl/12 08'.:i'.1 

?rep 
Date 

Anr;lVG'i/' 
D!'i'::fQ 

Batch 4J 2157093 Yld '{{ 

(j' 23 

(\' 39 
,_ 13 

'1)72 

0 10 
0 1' 

0- 0 

'.L. 

0,13 

0- 23 ,_ 052 

0 0 ~j ·~ 

n; 

~6/0S/l% OC/2G/12 

06/05/14 

Of./OS/~2 

0-6/0::/12 

i)t'.ijCtJ::.2 

! 1 2 

015/05/12 

C6/DS:/i2 

06/QS/12 

VG/0S/:i_:) 

06/05/12 

06/05/12 

06/05/12 

06/0S/12 

')(-, i "" 

\~0' !S- '.\;? 

06'/26/12 

()>~ !~' ,; /:\:; 

D.(;/:16/12 

GG/26/12 

C-6/::".G/12 

OG/2:£/12 

00'./:\6/12 

OG/2-6/12 
06(20/12 
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TestAmerica St Louis 

flii"l'XJ-1.8 

I"1TXA9 
M'I'XCJ\ 

f\'1TXCC 

MTXCD 
MTXCE 
!'iJTXCF 
MTXCG 
M'IXCE 
1"'1'IXCJ 
MTXCK 
MTXCJ_, 
\\frXC~f'tl 

MTXC1'J 

001 

003 

004 
005 
COG 
007 
-808 

009 
·DlC 

012. 

012 
013 
014 
015 
016 
017 

018 

PKG-TIB233-SIDEWALK 

SAMPLJ~ SUMMARY 

TIBKG-"B2 3 38DWJ<.tJ.F"'2 78-0S12 
TIBKG-·B23 3SDWKC- 2 79·-· D512 
TIBKG-B233SDVJJ\J.\P-2 80- 0512 

'1'1BKG-B23,3 SDWKC-- 281-0512 
TlBKG-B233SDW1<J\P- 2 82 .- 0512 

TIBKG-B2.33i3DWF.AP-28.3~0S12 

TIB1CG-·B2338DWKA.P·-284· 0512 
TIBKG·· B2338DW¥J~P"' 2 85-· 0 512 
TIBKG-B23 3SDWK,.{1_P- 2 86'"0S12 

rIBKG··B233SDl'VKC-26 9-0512 

TIBKG-B2338Dlf1KJ:.~P--2 7 0- C5l.2 

TIBKG-B233SDWKC-271-D512 
TIBl(G.wB233SDWKt~P-- 2 J 2 --05l2 
TIDKG-B233SDWKC-273"0512 
TIBKG-B233SDWKC-274-{)'512 
TIBK8-B233SDWKC-2'75-D512 
TIBKG-B23 3SDWKAP-2 7 6 - 05'12 

'rIBKG-B233SDV·n<c- 2 7 7 - 8512 

F?.F01_0420 

· Tne .:w:ilylk'.;tt resdts of the samples li:H:.,'CJ nbov<:: art'. ptcsi:11tt:d mt tbc fnl[u1vi11g pq;t~s. 

· All >:;1knli11~;1Hs 11r£: pcrrGrmc;l bdh;to rrwnding w :;v1l\d l'<lll!:d-off erwn in t:iktd:a,ed reHll>«. 

· Rl·mdts nerd ;1', "NlY •.v,~n: not th.1ttclcct icl or ;1bov1,; lil~~ >UWli brn'.L 

Tlli~ rq>rJ:\. ntctst m>l l:w fU{ltO\:hJ,\)\1, except ill foll, willwm !h1 wr:w.:n ~:tp;·ov11i of llh: folmn:nory . 

. S.ei;ulh foe' ilrt.> k•fa1wl:tg p:l1WE1:l'.0rt fll'r 11e1'cr r0r0rtNI "* u <lry W(>l~hJ b1:'i~: '-"''Jct, i:orFJShLy, cfon£il}', f!:ishj:8irn. ir,n\\;ibillty, l8y<:rs, 0Jor, 

Jlillm fi!wr ksL pll, pow~ity pn:m.lne, .n.oad:1·ity, rnlox po<nllliill, Kp('(:ifit [twvity, spm ttsts, ~u1il!S, ~oh1:;ility, IJ:npGr;i\i.irc< visr;;Jsily, llH'. wr;1g!tL 

12/12/2012 
Page 58 of I 00 

LOT# F2F010420 

SAJ\H?J .. ED SAt/:P 

05/24/12 10:49 

05/24/:L2 11:01 

05/24/12 11::04 
OS/24 11:12 
05 /12 ll:.L6 

os/24/12 n,20 
05/2<1/12 11'24 
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11:27 
09:25 
09,29 
09;40 
09~43 

09:5S 
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10:36 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I 

Client Sample ID: TIBKG-B233SDWKAP-279-0512 

Ltb Sample J:r): 

Que.1 

Ganuna Ra-226 & Hits By EML GA-01-R MOD 

Actinium 228 

Bj,smu:th 2.14 

C~t-'i.i.um 137 

:Lead 212 

L·ead 214 

'f'Ol:.1'\SSiUm 4{) 

Radium {22 $} 

Radium 228 

'.rhalli·um. 20-8 

Thorium 228 

NOTE IS) 

(1,38 

Cl. 24 

0.57 

tJ. IJ22 

0,66 

0. 6'1 

(I, 67 

9,3 

0. 57 

0. 38 

C.238: 

0.238 

0.29 

u 

D 

'] 

MDC i.s determin.ed by instrument per£ormanoe. only, 
Bold. results are groat.or -than the l.filC. 

'Total 
Uno;::u:t. 

(2 a+/-) 

Cl .12 

0,15 

G, :i:1 

1).13 

G.035 

c. 7'.2 

Q -11 

0.12 

~L, 5 

0. 16 

0.13 

0' 15 

0.053 

o. 053 

0' i;i] 

~ " ~ "· 
{;, ,·\·1 

Res\ll t L;i less than the sample dbtQction J, :i.rni t, 
12/12/2012 

1fL 

0' :~\·) 

Page 59 of 100 
LOT# F2F010420 

mclc 

\) ;_j / 2 ,j / "_!_.2 
06/01/ ..:..i~ 

Prep 
Pate. 

1049 

Analy:oin 
Date 

Batch # 2157101 Yld % 

D.92 D6/0S/12 (!6/26.!1? 

0 .19 06/05/12 06/26/12 

D '5 !~ OG/05/J.2 GC/?6/1? 

0 _QB 06/05/12 06/16/12 

D.059 'JC/:)!~/12 C0/2C/l2 
_, _, Cf/O':J/2.2 Cfi/26/12 

0,08 06/05/12 05/20/12 

0.07 06/05./12 05/26/12 
0_4 06/0$/12 06/26/12 
'.:_,fj 06/0S/12 06/25/J? 

0.08 06/05/,12 06/26/12 

0.19 06/05/12 06/26/12 

{l.022 06/05/:2 06/26/12 

0 > 022 06/05/12 06/26/12 

1 ''1 GG/CE:/12 CE/;~D/:L2 

0. 1 g GS/05/ . '> OC/20/12 

1. <i JG/05/'l ~. 0G/2G/.l7'. 

Page 55 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKAP-278-0512 DUI? 

~ab Sa:19ie ID: F2F010420-00:X 
wo.tk CYd0r: M··.:''Xh.4 
Mat.tix; SCL_: D 

Qual 

-Grutm\a Ra-226 & Hits By ENL GA-01-R MOD 

Actini:um 2:78: 

B-i:s.1ttu th 214 

Cesiurn 137 

Lead 212 

Lead 214 

Potassium 40 

Radium {226) 

Racliu:iR 22:8 

Thallium 208 

Thorium 228 

NOTE 

-0,Jt 

0.64 

0,58 

G,002' 

.OS 

{) .56 

0.$9 

8.6 

0.5B 

6. 6-4 

0 172 

u 172 

,, 

:l 

D 

MDC is determined. by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemi$try 

'Tctnl 
Une;ll·rl:.. 

(2 n+/-) 

D,14 

(';, 22 

0' :1.5 

,86 

c 13 

{1,14 

0.15 
(J 14 

(J ,058 

0 058 

;1' 34 

:J.2:1 

v, 3-'1 

pCi/g 

(),SD 

u R0sult is 1-ess thv.n t.hw, Siflmple dGteot:ion lirni-1;,, 
12/1212012 

Page 60 of 100 
LOT# F2F010420 

()~1/24/12 1019 
06/0:l/J 08 5 

Prep Analysis 

mdo 
ti ate D-e.te 

Batch 11 2157101 Yld % 

iJ' i)J.! 06/0:u 12 IJ6/20/12 

0.15 06/05/12 C6/26/i2 

0.35 fi6_/(l':\/1-2 <'Jtl/2C/12 

0 .12 06/05/12 06/26/12 

0.054 0\-l/Gi/l:..: D6/;'.;f/1-2 
. ,_ 06/0S/ 12 16/26/J.2 

0 .11 06/05/12 0:6/26/42 

0 11 OG/05/12 OG/26/12 

0 .B 06/05/12 1)5/26/12 

.3 06/US/12 GG/?E/12 

0.12 06/05/12 06/26/12 
0.15 06/05/12 06/26/12 

0.056 06/05/12 06/26/12 

0,056 06/05/12 06/26/12 

]_. ~', DQ/~i~1/l2 C6/?.6/-~ 2 

0, 3.f1 06/1);'.1/1.2 06/?,6/: .. :: 

1.S C-6/\)~i/1_2 OG/20!:2 

Page 56 of 96 
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TestArnerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E Ii I Inc 

Client Sanmle ID: TIBKG-B233SDWKC-279-0512 

Vfor_·k ()r:(ie, 

Renult. 

Gamm.a Ra-22~ & Hits By EML GA-01-R MOD 

hct:i.ni;nn 228 

Bismuth 214 

Cesium L3? 

Lsad 212 

r,ead 214 

Potassium 40 

Radium {226) 

Radium 220 

Tli.allium 2DB 

Thorii;itl 228 

NOTE (S) 

' ' u' , 

0.26 

0.48 

C.G 

0,39 

J,47 

4,6 

-G.2 

O.•Hf 

0.26 

c .090 

0,098 

0.0JS 

ll 

u 

J 

MDC :Ls. de tormined by instrument perfo.rmance -only, 
Bold results are greater than the MDC, 

Radiochamist:cy 

Total 
Unceict. 

12 a+/-) RL 

pCi/g 
()' 31 

0. L2 

0, 33 

0,14 

D,047 

'' 
0. 12 

0.13 

1.2 
1. (l 

0.14 o, 1,u 
o, 12 

0, 1}60 

0 .060 
0. 07 

0' 02\i 

Q,97 

mdc 

0'.5/2!1/'.l.2 
06/0":_/: 2: 

Prep 
DaL.a 

1101 
:_; ~-j 

Batch # 2157101 

G-' 51 tlf.i/DS/12 

0.23 D6/05/12 

(';, 62 \16/8~}/l.2 

0.11 DS/OS/:12 

0,086 06/Cb/12 

1' 7 OG/OS/12 

0 ,11 06/05/12 

0, 1 06/05/12 

1 06/05/12 
8 {)6/05/12 

0,11 06/05/12 

0 ,23 06/05/12 

0.076 06/05/1-2 

Q,076 06/05/:2 
). • 7 {)(i/!)~)/12 

0' :t9 06/f)';/ c2 

1 "' '' 06/0'.'i/ ':? 

Analyrd.s 
Date 

Yld % 
06/26/J_;_'. 

06/26/12 

!JG/;;r;/:..2 

06/26/12 

JCi/26/22 

06/?:6/12 

06/26/12 

DG/26/12 

06/26/12 

Q{i/:26/J.2 

06/26/12 

06/26/12 

06/26/12 

06/26/12 

06/.~!6/ J,2 

C-6/:?6/.1_;: 

06/::6/12 

J f\(,_\B1Jlt is g:::o.ut:i;a: than $<'l.mp1!!! detect:Lon l:ii1'il b1_1t l&sa than ota'!Aod ).''~po.t:t.J .. ng Jj_mit, 

Resul i!2;L1:f/~l'.61fu -tha1::. t.hG s;unp110l detection limit. Page 57 of 96 
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T estAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Cl1ent Sample ID: TIBKG-B233SDWKAP-280-0512 

F2F01 

>la_1_- y l x : 

P-a.t'amnter Ror;iult Q11al 

Gamma Ra-226 & Bits By EML GA-01-R MOD 
1-.ct,ir::um 22'! '). 03 J 

hctinium 22$ 0, 60 

ltLs1tul'l1 21? 0, 27 

Bismuth 214- 0.453 

cesiU:t< 137 0 .010 0 

LP-ad 2 '.!.0 ~G, c 
Load 212 0.53 

Le;ou;i 214 0 .:::11 

PotassiU-111 40 9.Q 

Protfact i:'i:!_urn :~ '~ 'i i'.L?? u 

Radium {226) 0' {l-53 J 

rta.<li'Ltm 228 0,-60 

Thallium 208' 0 .191 

'J:horiu.'1', 228 0 .19'1 

The.::'\. UG 2311 0. '-L~ u 

Jraninrn 2 3 :, 0. ()[, r.:r 

lJi:.(J!'ll-1,lrtl ;.:Jn . '·~J u 

NOTE (Sl 

HDC is determined hy instrument performance only. 
Bold results are great-er than the hiDC. 

Radiochemistry 

Total 
Uncczt. 

12 q+/-) RL m<lc 

pCi/g Batch # 
[), 20 er, ce 
1.L15 0.06 

c. ;,' !( (i, 38 

(). 096 0.055 

0.029 C,lJ'$:L 

'.';,!) ,!; 

0.10 0 07 

0.11 0 OS 
LS 0.5 
C.J9 ~ ,2 

0.096 0. SQ(: 0.055 
o. :l.5 0.06 

0,051 0.037 

'(), 051 0 .037 
(}. ' 
tL 1.:1 0. ·31_ 

D. <13 0 ·1 

,, 
\J 

EeS't.l.l t :is gr$ate:t thr:..1:n ~n•mp1.o det.e·ctj.01.1 1irui t but less than stated ;f."epox:tinq 1:1.mit. 

l<.Gcu1i.2/~fr/~1<.fu than the sampl0 detGcticn lim;l.t, 
Page 62 of 100 

LOT# F2F010420 

P.r&p A;r,alysis 
Dattl b<;1t:.$ 

2'.157101 Ud % 
02/0S/12 06/.26/12 

J6/05/l2 06/26/12 

00/05/I?, (}0/26(1-?, 

1)6/05/12 G6/26/12 

06/05/12 00/26/J_;,? 

D6/Gb/:l2 06/26/12 

06/05/12 Ct:i/2.6/1.2 

06/05/12 06/26/12 

06/05/:2 06/26/12 

Cb/DS;J;.~ (;fi/26/ 1;~ 

06/05/'.L2 06/26/12 

06/05/1-2 06/26/12 

06/05/12 06/26/12 

06/05/12 06/26/12 

66/03/12. o~::/26/12 

06/0:>/l?: OG/'26/J.2 

QC_!Q.(;./12: 'Jb/26/12 

Page 58 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

ient Sample ID: TIBKG-B233SDWKC 81-0512 

Radiochemistry 

Date C<Jllccted: u::>/2,~;12 i11:;; 

Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 2?:1 

ActinitJrt. 228 

Biermuth 21•1 

Cesiutn 137 

Lead 212 

Lead 214 

Potassium 10 

0rotoctiniu:r, 231 

Radium (22:6) 

Radium 228 

'l'LaJ 1:L.un 2CB 

'?horiUlf• 234 

flr:on.:i ::;m 235 

NOTE 

-(}. ~:2 

U,28 

0.48 

0.000:3 

• G-1 

0 361 

0 55 

5.4 

0. lG 

0,-48 

0.28 

.47 

1.47 

u 

u 

1J 

u 
0 

u 

MDC is determinCi'!d by instru,'11.ent performance only, 
Bold results are greater than the MDC, 

11.'otal 
Uncort, 

(2 o+/-) RL 

pCi/g 

()' }3 

D 14 
f!.33 

0.1.3 

0.031 

D. 39 

{),094 

0.13 

1.2 

1). ~,'! 

0.13 

G 14 

\I, Ot·B 

0. o:,s 
0, 91 
0 1 '! 

D, 91 

06/C1/12 CBb:') 

Pr-17!p Analy$i.S 

mdc 
Dat.c Dnte 

Batch # 2157101 'Yld % 
G .54 OG/OS/1.2 01-S/26/3 2 

0 ,24 06/0.5/12 06/26/12 

c, 6:'. 06/03/l.2 05/26/'l 2 

0.10 0'6/05/12 06/26/12 

0.06-0 06/G.5/12 OG/?6/l? 

J '5 06/05/12 06/26/12 

0 .09·1 06/05/12 06/26/:L~ 

0.14 06/05/12 06/26/12 
0.7 06/05/12 06/26/12 
l. 'l 06/05/12 06/2{:)/1~ 

''.'10 0.10 06/05/12 06/26/12 

0 24 00/05/12 06/26/12 
fJ. JS(; 06/05/1.? DG/26/L2 

J.OB0 Q0/05/12 ij(i/20/12 

l .2 06/05/12 06/26/12 
0, .?S DG/05/1 GIJ/20/1:-'.. 

1 .2 06/05/12 06/26/12 

J 

u 
Result is: gJ:eat.er thtrn sample detection J.imit but le.os than o:tated ;r.;eporting limit. 
R0su1!21.iiW~2e than the sample dGlteotion limit. 

Page 63 of 100 
Page 59 of 96 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKAP-2S2-0512 

Qual 

Gamma Ra-226 & H.its By .EMI, GA-Ol~R MOD 

Actini:um 228 

Bismuth 214 

Ce:5ium 137 

L0-iid 210 

l1nad 212 

L~ad 224 

Potassiunt 40 

Radium (226) 

Radium 228 

Thallium 208 

'l'hor.ium 228 

NOTE (S) 

~o. 02 

0 '·61 

0.84 

~o, 002 

0 ,·61 

0,?2 

11,1 

0,$4 

0' 6:1. 

0 ,;i,93 

0 ,.!.93 

".s 
-n, 011 

1".DC is determined by inst:r:umont performance. oniy, 
Bold results are greater than tho MOC, 

Radioch">mistry 

'.l'otal 
tJ'rtc1;n::t. 

(2 0+/-) RL 

pCi/g 
G,82 

0.22 

0, ;J;) 

0.23 

0,0_;12 

1,t 

O.lB 
0.18 

2.3 
'). -'.·)-; 

0,23 (i ,'.:)() 

0.22 

0.068 

0. 068 

L s 
l ' 4 

1 .3 

0 'R.l'.u:iult is 1.ass th*n the sa:ir,pJ.e dt?t.((!etion litnit, 
12/12/2012 

Page 64 of 100 
LOT# F2F010420 

mdc 

OS/;2:) /12 
06!0I/J2 

Prep 

.l ~,.! 

cs::::, 

D&t>!< 

Batch # 2:157101 Yld % 
1 f< ~1(/0!.i / 12 OG/26/'..,2 

0 .27 06/05/12 06/26/12 

[!, 77 C0/05,(>,;r. 06/~~f/t? 

0.17 06/05/12 06/2:6/12 

o. 10 CG/0~/12 ~)(,/21.i/12 

;? • 9 OG/OS/12 06/2ii/J 2 

0.17 OG/05/12 06/26/12 
0.08 06/05/12 0£/26/12 
L1 06/05/12 D6/26/12 

2.£ !j!)j()::;.112 06/26/lL 

0.17 06/05/12 06/26/1.2 
0.27 06/05/12 06/2:6/12 

0 .OE9 06/05/l2 l)t)/26/12 

0.05'9 06/05/12 06/26/12 

1 , G C,6/Cl!i/12 06/26/ L2 

,f l1C/O~'/I? ()!3/20/12 

,B OP;;t;:;/l~ CJG/2G/ 12 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKAP-2B3-0512 

\e:~n.:·k Order: 

M;:otr:.ix: SOL In 

Q.ual 

Gamma Ra-226 & Hits By '.£MI, GA-01-R MOD 

Aotiniun1 22B 

Ri.SfaUth 21? 

Bismuth 21:1 

cesikm1 137 

Leetd 212 

Lead ,214 

Potassium 40 

Prott:ctinJn1n ;:J:t 

Radi\Ull {226) 

Radi;..:tm 228 

Thallium 208 

Tho:r:ium 221:3 

NOTE 

-0" tj J 

0 .50 

{).CJ) 

o,Gl 
D,010 

(),'f'J 

0.66 

0' '/4 

12, 'I 

\'). 2'! 

(), 61 

Q,50 

{) ':178 

0. :t'JB 

0. S1, 

(). 51 

lJ 

u 
u 

MDC is de.t-errrdned by :instrument piarforma,."lce Dt:.ly, 

Bold results are gx:eatGr than tho l-!DC, 

Total 
l,Jno,;;rt. 

{2 o+/-) 

0.17 

C,14 

0. 03.b 

-c. es 

(j. ~i 9 

0.14 

0' 1.7 

0' 055 

0,0:56 

Result is .lass l:hnn the at\mplo detection li.mjJ~. 
1211212012 

L\;1;,::c C:o1J >:::::;_-.ec:: 

'.'Jc:te Hccs i V(\d; 

RL tilde 

C':.~/itl/J.;~ 112U 

Analysis 
Pa to 

pCi/g Batch # 215710'.L Yld ~ 

• {i(J 

0"25 

f;' 40 

0,08 

0, 061 

L '1 

0 00 

0 07 

0 5 

L 3 

G,SO o.oa 
0.25 

0.048 

0,048 

,4 

., .., •.. '""' 
l 

06/05/12 06/~6;12 

06/0S/12 

;)<>105/:c.;:; 

06/0$/12 

OG/03/12 

06/i};)/~,2 

06/05/12 

06/05/12 

06/05/12 

OG/05/'.l.2 

06/05/12 

06/05/1.2 

00/05/12 

.Q,6/05/12 

G6/0S/L;: 

'.'JG/(1[';/ J. ;: 

CG!O':./l(~ 

06/26/1.2 

01:120112 

Oti/26/1:2 

UD/20/:'.2 

06/26/12 

()5/26/12 

06/26/12 

06/26/12 

06/25/12 

06/26/12 

06/26/12 

(_)£,/26/12 

(J6/?6/l2 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKAP-2B4-05 

L~b Sample ID: F2F010420-007 Dil~:f: Co .-l\-:!Ctcd: J:.;;;t,/1? : 121 
',)C/01/12 OdS 

Actinium 227 

-Actinium 228 

Bi.snnth 212 

BisnJUth 214 

Ccsicun 137 

J,e:act 212 

Le.ad 214 

Potassium 40 

11i.uta.,.::::riniw:rn 232 

Radium (226) 

Radi~1m 228 

Thallium 200 

Th.Ol'..i'Ufrt 226 

tJr.'an::um 238 

NOTE 

0.23 

0.48 

(), 26 

-0.00'9 

0.6 

0.62 

0.61 

B.5 

\.L32 

0,49 

0.4$ 

0.264 

0.264 

o.~3 

Qual 

u 

J 

MOC is d0te:i:mined by instrument pe:r:fo:rmance only, 
Bold results are greater than the MDC, 

Total 
1)nc1:.rrt, 

(2 CT+/-} 

G.13 

\L 17 

0.32 

0' 12 

0.047 

l . l 

0 .13 

0. 15 

1. 6 

D. lj7 

D.12 
D. 17 

J)' 070 

D '070 

0. '.;C 

0,24 

c. ;·,c 

Dat(' Hecel"_r~d: 

EL rude 

Batch II 
0,17 

0,27 

(l. 5~-; 

0 OR 

D-' 08.il 

.u 
0,11 

0 .10 

0.9 

1 

fL50 0,0$ 

0,2:7 

0.044 

0.044 
.G 

:) , IJ::~ 

R'*firult is gr~'atar than sompls dotoet.ion limit but J,~e::s th::.n S'Jtated J:'eporting· limit. 

Re-siu1!2f1J6/~~ th?n tho sampla detecd::ion limit, 
Page 66 of I 00 

LOT# F2F010420 

l!rep Analysis 
Datq Pats:.: 

2157101 Yld % 

05/05/12 OS/26/12 

06/05/12 OS/2€/12 
Uf/G'.:1/.~c:2 GS/:20/1;! 

06/05/i2 05/26/J.2 

'.JG/C'.ii CJ. GG/2G/:.:! 

CC/D~.i/L2 DC/26/12 

06/0$/12 06/26/.12 

0-6/05/12 06/26/12 

06/05/l2 06/26/12 
(>1)/U:1/ 12 [)(/26/J.'.·'. 

06/05/12 06/26/12 

06/05/12 06/26/12 

06/05/12 06/26/12 

06/05/12 06/26/12 

{}C/G!;/t~; G6/2(/;.2 

Of/0!::,/32 (if,/26/~2 

(}(~/05/J_:: C0/'.2E/~? 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B:233SDWKAP-2B5-0512 

>1&tr •.X: 

l?arrum::iter 

J\ct:L0it:rm 227 

Actinium 228 
Ric'I:1L1".:.L 212 

Bismuth 214 

cesium 13.7 

Lead 210 

r.o.w::l 212 

:r.,e_a.d 214 

Potassium 40 

Protactinium 231 

Badium (226) 

Radium 228 

Th~llit!ll\ 208 

'l.'b.oriu:m 225 

NOTE 

SOLID 

Result 

0.70 
0.28 

0 .59 

0 .ODG 

0. 

0' 63 

0. 64 

'.Ll,6 

1.30 

0.59 
0.70 

0 .259-

Q .259-

Qual 

u 

J 

-' 

MDC .is deter.mined by instr1.uuent per£or.:mancG only, 
Bold results are greater than the 1·iDC, 

'.l'ote.1 
Uw;;ert;, 

(2 a+/-) 

Q. ()0;'..16 

Q,18 

0,32 

0,14. 

G,03£ 

.4 

o. l.3 

0. 15 

1. 9 

tL 71 

0.14 v. ~! c 
0. 1B 

0. 061 

0 . 061. 

,2 

U. C09 

,? 

U Rosult i.s leus than the s,'tmplti detection limit. 
12/12/2012 

Page 67 of JOO 
LOT# F2F010420 

Analysis 

mdc 
D.ate 

Batch Ir 2157101 Yld % 

.L C6/0&/12 GC/26/12 

0 '17 OG/05/12 06/26/12 

(1 ';;J 06/0~'.,/1.:~: GG/7.6/:.:;:; 

0.11 00/05/12 06/26/12 

0.065 0C/Q'.';/12 C6/2G/l:2 

2.G 06/0~)/L? CS/;~0/:_2 

0.11 06/05/12 06/26/12 

0.12 0.6/05/12 06/26/12 

0.7 06/0S/12 06/26/12 

1,2 06/05/12 06/26/12 

o. 11 06/05/12 05/26/12 
0.17 06/05/12 06/26/l2 

0.042 06/05/12 05/26/12 

0.042 06/05/12 06/26/12 

'L. ; oc;rJS/12 OC/26/12 

\), 39 06/05/12 06/2&!12 

,l, ' 06/C•!:'J/J.2 Of./26/J2 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKAP-286-0512 

Qual 

Gamma Ra-226 & Hits By· EML GA-01-R MOD 

Actin:i..um 228 

Biamut.b. 214 

Cesium 137 

Lead 214 
Potassium 40 

Radi:om 1226) 

Radium 228 

Thu.lli1;.nt 2GH 

'.t'horiu.m 228 

'l'hoL_Lurn ?34 

NOTE 

0,3/ 

0.48 

Q .SS 

0.44 
1C1. 5 

0.4S 

i),37 

-0,153 

0.153 

i). J2 

M0C is determined by instrument performance only, 
Bold results a~e g~eater thµn the MDC. 

Radiochemistry 

'l'ntal 
IJ:JCQJ::'t. 

{2 tr+/-} JtL 

pCi/g 
0. ?3 

o_ 14 
o_ -:r; 

o_ 14 

0.036 

i' j 

0- 14 

0- 12 

1. 7 

;;, ;!2 

lJ,14 0, ) ii 

i';i, i4 

D,U56 

o_ 056 

--- 'i?. 

O, C?.2 

0, C·;: 

mdo 

{j'._'.;/24/:; 
O\S/Ol/l2 

1'1'.'G)? 

tJ:>Tutc 

1~.2 ,. 

Batch # 2157101 
1;. 5:; (JQ/OS/12 

0. Q-3 06/05/)2 

(LZJS \16/0S/1?. 

0.12 06/05/12 

(1, OC'5 G6/G0/:L2 

]_ 0 8 !.H:'i/GS/12 

o_ 1Z 06/05:/12 

0 13 06/05/12 

0 ,7 06/05/12 

4 'JG/OS/1) 

{).12 06/05/12 

0 ,23 06-/05/12 

0 059 06/05/12 

0 059 06/05/12 
]_ OG/U>/1:!. 

o_ 28 0&/05/12 

-; IJl.l/GS/12 

Analysis 
Date 

Yld % 

06/ZG/12 

06/26/12 
06/2f>}l2 

06/26/12 

06/26/12 

\JE/26/22 

06/25/12 

06/26/12 

06/26/12 

GG/26/1~~ 

G6/26/12 

1}6/26/12 

06/26/12 

D6/26/12 

06/2f:/l'.2 

C6/2f/12 

06/20/:l'.( 

J 

u 
R~tiu.lt i~ .gr1~f.d:o;r than sample dctect;Lon J.:i.rnit bt1t lo;H~l'l than stated :-cepo.rt.ing limit. 

Rel'l1.,1J..f2~~fr/~ t:hi-i..n th"1 st~l'n);!le d-'1i<t~h?t.io11 Jt;mi t. 
Page 68 of I 00 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKC-269-0512 

!?r1rametlirr Ra a ult Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Ac1~::.:-.,,:l.um 2;,;"i ,"G, IS u 

Aotirii.um 228 0.51 

BJ'1:·11,:)tl; :2:::-. '.J. J.?. 1) 

Eiemuth 214 -0' 41 

Ccu;.±:um 13·1 O,QOS v 
Lead 2 l.(! CJ.:~·; u 

1,ai.v:! 2'.c2 0,31 

JJead 2:1.4 -0' 50 

Potassium 40 5_ 1 

P:cotacti r\S_).",m ,;s~ , O.:lS !J 

Radium {22:6) 0.41 J 

Radium 228 0. 51 

'l'h11<.lJ.l_um 108 0 , 078 

'1'1::.oriuri. 228 0 .O'JS 
Thor.-_i.:..i:m 2'.Jlj 0, :'L'J u 

CJ Y: ~,)': :\.U:'.i' )JS 0. 06 '-1 

Ur;~:\1.i;n Z~\3 0. 'IS 1] 

NOTE (B) 

MDC is determined by i.nstrument perforJl\<'HH'.JE\ only, 
Bold rosults ~re greater than the MDC. 

Radiochemistry 

05//tJ/1:~ (;9:2~ 

UG/01/1;·-: ODS 

'l'-otal 
Uncert, P.tep fu:aly.sis 

(2 c+/-1 lU. mdc 
Dato Date 

pCi/g Batch # 21511'01 Yld % 

0,31 O.b2 G6/C5/)2 .::-G/2rJ/12 

0 15 0.01 -06/05/12 06/26/12 

0 ,.;,) f;, 39 C6/C1S/l.:? Dfi/26/12 

0 11 0,1 06/05/12 06/26/12 

0,033 0. Di51 ~1 0/03/:.:t. 06/26/1-2 

;) . 77 :. "4 C16/05/~2 CG/26/12 

0.11 0, :ti OG/05/12 06/26/12 

0 ,11 0 _09 06/05/12 06/.26/1'2 

Li 0. '/ 06/05/12 06/26/12 

~i. 066 1. "• 06/1)5/12 Ob/26/12 

0"11 0.50 0.1 06/05/12 06/2:6/12 

0.15 0.07 06/05/12 06/25/12 

0 .036 0 .047 06/05/12 06/26/12 

o. 036 0.047 0€/05/12 06/26/12 

:}, ·10 l ':_:: 06/0S/1~ OG/2t./12 

':1 ()' J<} (;f,/CS/12 06/?.6/.l? 

::;, "!(i ;_,_;; OC;/G'.',/12 0G/2G/l'.2 

J 

v 
H<.'l;;ul-t is gr1N1ter t.ban sar.pJ() det"'"otion limit but le$!> than t!tat()d ropo.i~tin.g li1ti:Lt. 
RB.su11.:21.:i1~/2{.W~ than the B.;;.mpJ.n detection ::..imit. 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client SamPle ID: TIBKG-B233SDWKAP-270-0512 

Radiochemistry 

'X'ot.al 
Uncart.. 

Uate Col le!·:.;':: :;d; 
Datc-o Eccci-,red: 

05/;?.:j /J? 0929 
CE/Ul/12 Od55 

Result Qual {2 q+/-) mdc 

Analysis 
Dat6 

JV;: tirti 1.U'f\ 2 2 8 

s·Ls;u1t.h 21'.~ 

Bismuth 214 

cesitnn 137 

r,nad 212 

Load 214 

Potuasium 40 

Radium (226} 

Radi\.lfil 228 

Th~llium 208 

Thorium 228 

0 32 

0. 54 

0.004 

0,67 

0, 6;1. 

12.8 

G. VG 

C.54 

0 78 

D.29:5 

0.295 

u 

!J 

MDC i.s detexminod by instrument pe:rforroance only. 
Bold results are greater than the YJJC, 

\1, .?G 

0.18 

0.042 

1.] 

0.14 
0,15 

2 ,2 

0.18 
0,22 

(l, 092 

tL 092 

u Rost::lt :is luse than tho n&mp.:to dttitWJction li.mi.t, 
12/12/2012 

LOT# F2F010420 

pCi/g 

0, r ., ,, 

Page 70 of 100 

Batch # 2157101 Yld % 

C.28 Q6/05!i2 S6/2G/12 

0 . :LO 

(i, ."J8 

0, 15 

o, zrff3 
1.9 

0,12 

0, 14 

0.6 

2,0 

0.15 

a ,JO 

0 ,074 

0.074 

,9 

0 ;j(l 

I, , ~") 

06/05/12 
G()/0$/;.? 

06/05/12 

CD/05/2-2 

06/05/:i.2 

06/05/.12 
06/05/12 

06/05/12 

CJG/DS/1.2 

06/05/1.2 

06/05/12 

06/05/12 

06/05/12 

DG/U~i/:~2 

S·S/CJ.~,/12 

06/0S/J2 

06/26/12 

06/26/'.:.2 

OG/26/12 

G6/26/l2 

G6/26/12 

06/?.:6/12 

06/26/12 

!)6/2\i/1:2 

06/26/12 

06/215/12 

06/26/12 

06/26/12 

OG/26/LZ 

015/?6/1'.~ 

OG/20/:.2 
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Actinirnn 2?8 

Bis:nvtb 214 

G0&J:UtH l3"J 

Lead 212 

Potassium 40 

Ratl.ium \2261 

Thoriu;;·, 134 

0' ,16 

u, 3.:' 

0,43 

.,tJ, Du: 

0.39 

\),130 

1.6 

t: 

PKG-TIB233-SIDEWALK 

Shaw E & I 

ID: TIBKG-B23 

Totml 
Unc-<;rt. 

(2 ct+/-l 

0 .13 

(I, :131 

c-' 12 

0.14 

1.1 

0, 13 

D-.055 

1. 

TestAmerica St. Louis 

71-0512 

hn&lynit
ilnb'.1 

Batch # 2157101 

0 2f) 

0,13 

Q 12 
Q .12 
(: Q 

0,13 

D , 20 

D 063 

0 '063 

1 .s 

-. .s 

06/0S/J.2 OG/2~/ ? 

06/05/12 ·06/26/:J.2 

06/05/12 OG!JG/1~ 

06/05/12 06/2G/l2 

05/LS/12 OC/26/12 

C6/D5/I? 06/20/12 

l.1-6/05/1.2 OG/2E/l2 

D-6/05/12 GG/26/12 

0£/05/12 06/2EJ12 

06/05/L2 06/26/LZ 

tnS/05/12 06/:?IS/12 

06/C~;,/12 06/2G/l2 

0'6/05/ 12 06/26/ 12 

Cn5/05/12 Ofi/26/12 

06/05-/12 06/26/12 

~--------------------------------------------~-----------

NOTE 

MDC is do1::-orm1,nod by inslrDmJt;n1: perfotrr.anca only, 
Bold results B.l:fl greab:"'r thr\.ln tho M'UC. 

u 

LOT# F2F010420 
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TestAmerica St Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKAP-272-05 

Parmvsiter Result Qual 

Gamma Ra-226 & Hits By EML GA-Ol~R 1·10D 

Acti1iJ.\Cl'1 22'1 0,C2l u 

Actinium 228 0 '61 

i';_i_ G-rrtUt'.", 212 0 .{jl) 

Bismuth 214 0,55 

Cesium lJ/! {L Cll05 u 

Lead 21J 0. u 

J:,41,f;\d 211 0 ,54 

Lead 214 0 .58 

J?otassium 40 11.0 

P:cot2ctini·,1m 231 c. ;)fi tJ 

Radi'l.lm (226) 0.55 
l'tarl:ium 220 c 61 

'J"halli-uir: 20& !.L214 

'l'hor.iuw. 2:28 0,21.4 

'Thv»::i,W~i 23,1 '.)' 6f;i 

l::C<';n itrn, /'3 '.') J. J.-1 ll 

T;;;0n:tum :~Je n. 0(, 1) 

NOTE 

MDC is deter111,ined by instrument performance only. 
Bold resu:ts are greate~ than the MDC. 

Radiochemistry 

Tot.al 
Uticurt. 

(2 r;+/-) RC 

pCi/g 
[\, (185 

0,16 

~', 9 

0, 15 

0.0'11 

1.0 

0 ,12 

0, 1:? 

L 7 

0' j_;) 

0,15 h 

"' :;.(' 
0. 16 

0, 061 

0, 061 

0- 4U 

0 ?n 

CL 48 

u Re"1ult- is loJJss than t:he sample det-ootion J..i.mit. 
12/12/2012 

Page 72 of I 00 
LOT# F2F010420 

Uti/24/'.,2 C'9t,3 
06/(_)J_/'I? CCi~-,s 

Peep Analysis 

mdc 
Dat<11 Dabs 

Batch # 2157101 Yld % 
1 1 06JC5/12 C£/2G/12 

0 24 1)6/06/1? 0£/26/12: 

,1 ';>.c 06/0!J/:.? ()\')/2F/l?. 

0 .11 06/05/12 06/26/12 

O,d'/6 i;C/Ob/J2 \_H)/'.J.S/1".:'. 

1 ,S: 06/()5/12 06/26/:1.? 

0,1 06/Q.$/l2 06/26/12 

0.11 -OG/05/12 06/26/12 

0,5 06/05/12 06/26/12 
1. 6 Qi,/:Jr?/J.? C6/;~6/1.? 

0 ,11 OG/05/1:!: 06/26/12 

0 .2.4 06/05/12 06/26/12 

0.054. 06/06/12 06/26/12 

D.054 06/05/l2 06/26/12 
1.G ,::c;o:.·/t'.?. OG/2£./L?. 

,:-;, ' ':}if Ch/0-5/2_'.J, OG/2S/1? 

.E- -~!0/0t1/}~~ 00/2(,/l?. 
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TestAmerica St Louis 

PKG-Tl8233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKC-27 0512 

Mrxc,,, 
SOLI:~ 

Result 

Garrrma Ra-2:26 & Hits By EML GA-01-R MOD 

AcLi:J_.in:rn 22-iJ 0 .ZS u 
5iDr1ut~1 2:12 (}, 2c) 

Bismuth 214 Q' 57 

cesium 13'1 ,.,0,02 u 
Lo.ad 210 L 9 

L8ad 212 0. 38 

:Lead 214 0. 60 

Potassium 40 5 .3 

P:r:otBcti.n.L:.irn 21'\ -0.4 ~) 

Radi'lim {226) 0 ,57 

R£1d.i.,_t1':'1 :;?;fl, 0.2S 0 

1'ha2..li'.l:m 208 0 '100 

Thori.un 228 0 .100 

Tho:iurc ;,;3,1 0 2-2 u 
Uranium ;'.:)S i), 03 0 

Uta.11iUL' 2~A.1 J, '.'.j 'J 

NOTE \S) 

MDC is tletermi.necl. hy instrument performance on.'.:_y, 
Boltl results are greater than the MDC, 

Radiochemistry 

(2 cr+/-) 

c- < 34 

0,16 

0, 11 

D, 15 

1.6 

l '2 

D .. 1-6 

\). 17 

0.065 

0.065 

::} '30 

. }l} 

Rssult is loss thc<s'J. t7:•0 .rtamplo dotaction limi i:, 
12/12/2012 

Page 73 of 100 
LOT# F2F010420 

mcic 

J:)/?-1/ ,_,:, 
~0 6/01/,,.2 

Analysis 
Onto 

Batch # 215'7101 Yld % 

Ct, 70 

0,12 

0,1 

1. 7 

0,~ 

O.l!J 

.5 

0.12: 
o.:,-.l 
0. 0:;;2 

0 0&2 

.s 
'.). 32 

00/05/12 

06/05/:2 

06/05/12 

06/05/12 

06/05/12 

OG/~;'3/1-:2 

;J,S/27 /J 2 

06/27/12 

06/27/12 

06/27/12 

06/27 /12 

06/27/12 

06/27/12 

(~(i/2"//'.:?. 

06/05/12 06/27/12 

06/05/12 06/27/12 

06/05/12 06/27/12 

OC/05/12 6127/12 

UG/05/12 0b/?7/12 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I 

Client Sample ID: TIBKG-B233SDWKC-274-0512 

Result Qual 

Gamma Ra-226 & Hits By E.ML GA~Ol~R M:OD 

i1cL5.rd.vrn 228 

:Bismuth 214 

Cesi1m\ 13"'1 

Lead 212 

Lead 214 

Potassium, 40 

Radium {226} 

'l'halliurn 208 

Thorium 228 

'?hoL:'.um ?"34 

NOTE 

O.Db 

0 < 11 

0.45 

0.(!13 

.s 
Q 27 

0 $5 
., 
"· 0 
-0,/, 

0 46 
{l, 

0.149 

0.149 

fl' 35 

> '],) 

o. J:s 

u 

tJ 

u 

CJ 

u 
t: 

ttfDC is determined -by instru~nent parforma::iae only, 
Bold resu:i..ts are greater than the Mf)C. 

Ttit&l 
Uacart_ 

(! 14 

(L 042 

j ,_;c 

0,14 

c. 
0.068 

0.068 

c. (;5 

pCi/g 

mdc 

0'.J/2r1/.'.2 
0 6/Gl 

lOOG 

P.nalysis 
tq1t:.:;, 

Batc.:b ~! 2157101 Yld % 

n. G'! 

0 .0:3 

D,086 

,8 

0 ,J.3 

0 .12 

1 .2 
-, ,i) 

0,09 

G,32 

0,062 

0,0€2 

l '6 

'J '6 

06/05/12 06/26/12 

06/05/12 06/26/12 

06/05/12 0$/26/12 

06/G5/12 06/~G/ 2 

06/G5/l2 06/?6/l2 

06/05/12 

06/05/12 

06/0B/12 

D6/26/12 

U6/26/12 

06/26/12 

06/051:2 06/~6/12 

06/05/12 C6/25/12 

06/US/12 C6/~6/12 

06/05/12 06/26/:2 

06/05/12 06/26/12 

00/D::i/12 ~16/;;f/12 

06/05/12 ~6/2F/J2 

06/05/12 06/2G/12 

J 

u 
Result is- greater than sample detection J.in1:Vt but 10os thci.n stat.$.d t:f.1-pox:tinq :Lim.it, 

Riasn.t'.L!2/:fl~/4~ than tho samp1$ det0ction limit, 
Page 74 of 100 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Samole ID: TIBKG-B233SDWKC-275-0512 

Radioche1ni s 

Para:mel;er Qual 

Gamrna Ra-226 t: Bits By BM!.. GA~Ol-R MOD 

Bismuth 214 

Cesium 13'/ 

Le"'r;i 212 

J,f<)Bd 214 

Potassium 40 

Radium (226) 

tha}.liur.i 20B 

Thorium 228 

NO'flil(S) 

0' :!:3 

'.!. J? 

O.De 

0' 11? 

0,117 

!_)Ji.'.. 

ZJ 

fj 

1'1DC is. determined by inst:r:u.'11ent performance only, 
Bold reoul ts are greater than the MDC. 

Total 
UncBrt. 

(2 0+/-) 

(}, JC 

D, lC 

0, ;;'! 

0, 16 

0.03S 

!!. '7'/ 

0. ()92 

0 15. 

L 3 

0.16 
0, lG 

0. 055 

0 .055 

'3-j 

,;, c:;, 
l). ,) ! 

lJ Roeul t is less than tbo sl?':mp.le detBct,.i.cn 1.1..:ni t, 
12/12/2012 

pCi/g 

R'.L 

0 .be 

Page 7 5 of 100 
LOT# F2F010420 

(J'.j/~~d /12 1034 
6/(:0 1/1'.2 Ofi'.j'.i 

£rep Analys1.s 

mcic 
tJatB Dnto 

Batch # 215'l101 Yld % 

o. :s.~. 06/05/12 00/20/12 

~~ < 26 C16/0S/12 f!-&/26! _L;; 

(;, «$ Of./OS/"L? Df•/?.6/12 

o, ~.o 06/05/12 06/26/12 

U.071 06/05/12 os1::c;12 
l . 5 OG/Ofi/1.2 GF,/26/1./. 

0.090 06/08/i.2 0-6/26/12 

0.09 DG/05/12 06/26/12 

0,6 06/05/12 06/2'6/12 

;. , 5 G\S/05/'..2 (;6/26/12 

0,1-0 Qti/05/12 06/26/12 

0, :< 6 OG/OS/12 OG/26/.12 

0 ,.073 06/05/12 06/26/12: 
ll ,Oi3 06/05/12 06/26/12 

,] {)6/0b/i.2. (:C/!:6/1;'. 

(), 3£: i~G;,J::/2? 06/?C/12 

1, 'l. 06/GS/1.2 iH)/26/J.? 

Page 71 of96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKAP-276-0512 

:l?azame!::er Result Qu<:J<l 

Gamma Ra""22·6 & Hits By EMJ, GA-01 -1' M:OD 

1\ct1:;i 1rn: 2:27 -()' 27 J 

Actinium 228 0 .49 

Bi0m~1t;h 211 'J <JG c 
B;i.$H\'.;:.th 214 Q . ()7 

Ceeium 137 -0.005 

.U2<21G 21C ,{) u 
Lead 212 0 ,$7 

Load 21'1 0 ,63 

PoLa.ssi-um 40 10.9 

Pt'Ct:DCtinium ;_~J: 0.">7 ;: 

Radium (226) 0,67 

Rad:i:Clm 228 0 _49 

'l'hallium 208 0 ,241 

Thorium 228 0 ,241 

'J'Lori·i:n 2J1; 0 .B2 ;y 

G~' ;--,;; 1 ;rn1 ?33 0 , Ci'? 

Dl>'.l:li·::c. 23fJ ('i . Bl u 

NOTE. 

MDC is determine-ct by instrument p'l>!rfo.t.'m<>.nce only, 
I3cld results a;::-e g.r:eater than the MDC, 

~total 

tJnoo~·t. 

\2 t.l+/-) RL 

pCi/g 
;J < 4 2 

0.17 

C.35 

0 16 

0.042 

l > J 

c 13 

0 .13 

l 9 

(!. 57 

0.16 0.!30 

0.17 

0 070 

0 .070 

G. 49 

c . 2:£ 

c . 49 

U Rcnult is less than tho e;;;.mplc detncti.on limit. 
1211212012 

Page 76 of l 00 
LOT# F2F010420 

?rep Analysia 

mdc 
Dato Data 

Batch # 2157101 Yld % 

. GB 06/0fi/12 {)6/26/1;~ 

0 .28 06/05/12 06/26/12 
Q, S!i 06/0':>/l.:: 06/ZC/12 

0 .00 06/05/_12 06/26/12 
0,078 06/03/:2 06/25/12 

.8 06/C•'.°:;'J.2 06/26/J.2 

0 .u 06/05/12 06/26/12 

0.0G 06/05./12 06/25/12 

0.6 06/0S/12 0€/25/12 

.2 01)/05-/12 ()6/26/J;; 

0.09 06/05/12 06/26/12 

0.20 06/05/12 06/26/12 

0' (J:i2: 06/05/:12 06/26/12 

0.052 06/05/12 06/26/12 

J.. 9 06/0!:;./'l.2 06/2t/ l.::: 
0.39 '.'.16/0'.'i/12 CJG/2S/12 

1 . 9 !J()/Ci'~/12 06/26/12 

Page 72 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Sample ID: TIBKG-B233SDWKC-277-0512 

Actini.11m 228 

Bismuth 214 

Cesinm 1J7 

:,<ead ?:l(; 

Lead 212 

Lead 214 

Radium (226f 

Rad:.L'11n 22:8 

Thallium ?.08 

Thorium 228 

NOTE 

Result 

0.48 

0.60 

~O.(FJf;i 

\; , SJ 

0,.38 

o. >$/ 

-0.2 

o, $0 

o . .;,n 
0.135 

{L 135 

Q,25 

\} ' ' .~; 

Qual 

\} 

0 

D 

u 

MDC :!.,s deteTmined by instrument performance only, 
Bold results are greater than the MDC. 

Radiochem.istry 

~r:otal 

Unc@rt. 

(:? <>+/-) 

'&? 

0 .26 

(l, 40 

0.16 

D, 10 

{}. f<J 

0,12 

fJ.15 

B. :'! 

o, ;:o 

0,1.6 

o. 25 
D. 07:?. 

D. 0~12 

([' 52 

([, 1 C; 

[., 52 

pCi/g 

8-.50 

Result is ,les-.s th.tin the sa.mpl0 dGi:tfJc:tion J.imit, 
1211212012 

Page 77 of 100 
LOT# F2F010420 

mdc 

o.:)/;z:t/12 10,;·1 
06/01/12 08~>::. 

Analysis 
D1•t¢ 

Batch tf 2:1571-01 Yld i 

l 'J 

0.35 
0.8Z 

0.1 

0.12 

.G 

0 .11 
0 13 

3 ,5 

2 

Q,l 

0.35 

0 095 

0. 095 

J. '(l 

CL 3EI 

l ,[) 

06/DS/12 

06/05/12 

Df/OG/J.2 

06/05/12: 

0\.'."/DS/12 

00/0S/17. 

06/05/12 

06/05/12 

OG/tJS/12 

CJC/05/:',2 

06/05/12 

06/05/12 

06/05/12 

06/05/12 

D6/0$/l2 

06/G:i/:l.2 

06/27 /_1';J 

06-/27 /11: 

06/27/12 
001;;7;12 

Cti/?7/l? 

06/27 /12 

06/27 /l.2 

1)6/27 /11 

06/27 /12 

06/27/12 

D6/27/12 

06/27/12 

D6/27/12 
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TestAmerica St. Louis 

HTXJZE 
l<TXTS.-T 

i'<"'.TXEW 
r~,;T:<.EX 

M!'XHC 

M'tXE1 
MTXE2 
M'2XF:3 

l'-'1't:'Y, E4 

Gl'l'l;.B'.J 
M't'XE(; 

1,1T'XE7 

JV:'l'XE'B 

I<TX3:9 

:>1TXPJ:, 

l'<TX?C 
;v!TXt«:o 
;vrrxFE 

>'!TXPF 
1'i1'XFG 

ere 1 
a.:. 2 
Q::J 3 
-:?04 

00 s 
co s 
00 7 

00 8 
GO 9 

010 
on 
01.2 
"' -, '-''~.> 

Olrl 

OJ.5 

016 
01'/ 

018 
OJ 9 

(J 

0:2 :;_ 

PKG-TIB233-SIDEWALK 

SAMPl,E SUMMARY 

TIY0IZG-B233DDtii1\.Al"--294- 0512 
'l'I3KCl-B2 3 3SlJWKA?·· 235 ··· 0512 

'TII:U:-\G·- B:L} 3 fJ'.JWKJ\:P ·-:2 9 (j -- 0~i12 

"_tJJ3KG· B2 3B:>Wt\.C· .. 297··DS12 

'TIB:t;,G·B2 3SDii/f<J\P-298-0S:L2 

TIDF.G~ 1'.1:2?; JfJI)';1.iKC - 3 0 2 - D 5 '.12 
T1IrKG-B;:;JJE1D1:'1KC-303 -os1;: 
TlBT:~f; .. n;1 3.SDW}~C-304-0512 

TTJl~<G·" B2 3 3 f?DWlZ..2\P-DlJP- 0 0 '.J. 

TlBi\C ·' B2 33SDWK:SP-·':X.JP-002 

'Thi.« t·c;ion l'.~P\l nlJ\ ii~ n::prnCnced, n:etp1 i~i f\i!L wiilw1,: t);,;: wdu·en npwr,v~: of :hi latJ,JJ"l!''tY 

. P<:'.iic'ii,· fo:- \lw foi!llwing ;rnr::imeicn·. ifft iwvn ivp.:11tt:l on n ilry wi;igh1 brc>h: t ilrn, n111\t':i1·iLy, d;:,isity, nashpn:H, igi1i1,\!1lHy, i~.;·N~. niim, 

p~·,ii\! tci!n WJI, pH, pccnily jll'l.S~;u;::, 1·1::,vi>v;1y, r.;dm. '.l'.l\cr:dal, ~;1<icific !C':n1:;y, >]HV. 11.'~I\. ;,)!iiL, :ml\rbi!ity, 1emper-n\t.11"1\ vi~>i\r,iiy. ,\Hd wd;:hL 

12/12/2012 
Page 78 of I 00 

LOT# F2F010422 

os/:1:1/.:.2 1 .. 2::'.lc 

os/:.11,, ::.2 : .. ::.: 3:;: 
C!:::/z,i/::.2 ::?:34 

05/24/ :.3:5t1 
05/24!:1:2 :;4~01 

OS/:~4/12 1.1±:06 

05/2>'1/12 14:09 

OEi/24/l;; 14:21 

o~;/20.112 14:2..; 

/1 J,:f;2.6 

OIJ/24/12 Jrf:SG 

15:09 
05/~4/12 lb:20 
O.'.! /1:1, 1:5:29 
os/::;1;,/J ::: os ~ 20 

/l:"? 11:20 

Page 74 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

ient Sample ID: 33SDWKC-287-0512 

\: 

Qual 

G$.ntl1l.a nm.~226 & Hitt! By Ji\M:G GA-01--R MOD 

i1'.~\; ll'.;1 \Jft ('! '··1~1 ;; 

A.ctinium 22H 

s:n;_~tb ?1 :·· 

Diernuth 214 

Ln;;;.d 212 

NOTS{S) 

MDC is d.ebarminBd by inwtruµwqrd: p~•:rforrn;;i,nco oDly. 

Bold rosttl to M£8 gx;raator Lhan tl'l0 M:;)C. 

12/12/2012 

LOT# F2F010422 

'total 
liw'.:M::.'\;,, 

0 14 

(LC42 

0 10 

0.12 

1.Z 

0 14 

0 17 

0 061 

0 C61 

EL 

Page 79 of 100 

mdc 

0,16 
(J,:)lj 

0. 12 

CL 12 

0.1.l 

l . ( 

O. DG(, 

(1. 0G6 

G6/(;S/.2 

Analyu.i~~ 

,p"' bf\ 

Yld % 
CG/:!'I /'i ;· 

06/05/12 C6/27 /1?: 

06/05/1? 06/2'1/l~ 

06/0:1/12 06/2"J/l2 

C!J/0.S/i 7, ur,/2·1 /L' 

06/05/12 G-6/27/l2 

06/05/12 0-6/27/12 

06/Q5/l2 CG/27/12 

06/0:5/12 C·D/2?/12 

06/05/12 06/27/1?: 

06/05/12 06/27/1.2: 

0$/05/12 06/21 /12 

Page 75 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Sample ID: TIBKG-B233SDWKC-2S7-0512 DUP 

I -

Qual 

'l'o-tal 
Urtc'(;)i'f:;, 

mdc 

P:r:ep 
Dat:B 

t>nalyTuio 
i).at>o 

Batch !I 215804$ Yld 1l:i 

Ac;:;:inium 228 

B :,:;:1~\\J L:h / J ;' 

1'.Ll.li:lmnth 21·4 

CeAl'.tn\ ,) )"/ 

J10ild 212 

t.11st;:1d 214 

R,a{titJ:m {:220} 

R2v'.ii\lm :'.":2S 

"'' 'Jlh 

0.2B 
':1 J 

(1,46 

0.46 

0 l54 
() lE,t~ 

u 

MDC ;Lg <\!4-CGX:tr;in,;,ct by inst.r1;:mcnt p0rto.tnmnc0 on:l.y. 

Bold J:;M!O!Ultn 8.tfu g.r~1RtA1t than thr& MbC, 

0,1.6 

0.14 
0,()38 

Q, 

0 ,--·£ 

Q ,15 

1 3 

'"" 
G 14 

Q 16 

0?8 
D ,CGB 

t G(i 

'D 

O.?.f.l: 

L'.<lll 

0, 13-

0.0'71 

0. 12 

C .lA 

c:.a 

0 13 

.28 
n.072 

,'), 

,y 

u 
Ronnlt :i,H gri~ateze thnn s;:uc•ple detection l.imit but ,t.oas than stated reporting limit. 

R0~-t2/.fd:012.oss than ~:ho sample detection lim.i.t. 

Page 80 of 100 
LOT# F2F010422 

06/'.10/l? (16/~G/l) 

06/0S/12 06/26/12 

06/:15/12 OG/26/ll 

Ob/05/:t2 06/26/12: 

06/05/12 OG/2G! 

06/03/12 OS/2G/t) 

06/05/12 06/).6/12 

06/05/12 06/2:0/12 

06/0$/12 06/2:·6/12 

06/05/12 06/26/12 

06/0$/l?_ 0'5/26/12 

06/05/12 0£/26/J.2 

0-6/05/12 06/25112 

CJ C/'. . .! r. 

Page 76 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I 

Sample ID: TIBKG-B233SDWKAP-288-0512 

Qual 

Cc.i,wu.~1 '.R;a,~:226 h Hi.ts By tgM.L f:tf~-D.1-11 MOD 

'l.'oLal 
\..'11<::?t't, 

l~ct::.n1un. 0.04 1J .~;13 

Actir~iurn ?.:20 

iAtad 212 

Lnttd 214 

Radium {'22 6} 

Had:._u:m 228 

NO'.l'E (S) 

O,UO 

0 

CL43 

L 

Q 49 

() 48 

12.5 

0.43 

0 BO 

Q 173 

.17l 

;; 

11,-1u:: arn :LntJbmplotn w.-Lthnut thF1 c:&:tK! tHU::rative. 

MDC iii L'k1t..:;,,rmini:ttd by inBt.rnmmnt pen:fornw•ntc9 only, 

Bold t'.'G!BU.lto aco groster than tho M1)C, 

0 20 

tLi4 

(L 

0.1.5 

O.i4 

0 > 20 

Q .072 

0 -Cfi2 

RL tl'.dC 

Biiit.Gh " (•. 

0 ()9 

Ci.'. h 

() 12 

D.070 

,] 

fl 12 

.13 

I) ,D 

.e 
(I. (j 12 

D 

0 ,070 

0 .O'UJ 

u 
Re1~ult Js qrcab'.'tt: thnn sz«rrple detection liniit bul 10BB than £it:atecl .t>i:~porting limit, 

Rnst~i2~612cH>rs than the sa111ple detection li:mi t. 

Page 81 of 100 
LOT# F2F010422 

l?r.e;::i Aua.1yroi0 
D11te Dat,c, 

215$046 Yld % 

.8S/CS! j,:' '.:C/?!S/]/ 

06/05/12 06/26/12: 

G£:/CS/::_:; CC/:\.6/ J ::: 

06/0-5/1.2 06/26/:t/: 

06/?C/1~; 

Qt./CS/12 r;c1:~<)r12 

06/0&/:l.2 06/26/1~; 

0-6/0&/12 06/:26/12 

00/05/02 00}2G/1Z 

/T_? 

00/():;,/:12 \;6/26/12 

OC/OE,/12 06/26/JZ 

06/05/12 06/:?C:/12 

06/05/12 ;ns:/2s/12 
,-.- / 

Page 77 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Samule ID: TIBKG-B233SDWKAP-289-0512 

Actinium 2?.G 

Lend 212 

Lo:hcl 214 

l?6t-fa&8it1:1.1 4{) 

J<wd,i_unl ?:?8 

l'htd . .l.J,tl!t. 2\"d) 

'.:;;' 

NOTE{S} 

0.63 
(),('i\i 

0 ''.43 

"-Ci' (ll'l 

Cr 35 

(l, ell 

8.G 

() 33 

() .63 

(l - 1 44 

\l, }_;-) 

u 

u 

MJC is d0tt,rill.l..J11'}d by inr:;t:1~·;1m@nt p~:rfot:manoB only. 

:noJd t:'G0\1.ltio nx:o gJX)ttl;...;.r.' than the 1'-!DC, 

LOT# F2F010422 

Radiochemis 

0 ,15 

(1,10 

0,(1:'16 

(!, ;,1 

0 11 

0 10 

1.6 

D.10 

,15 

'04.6 

1> < 

Page 82 of 100 

i; 

nid.c 

FJ'.';,1p 

DJ;;>;¢ 

AtHll}'S:i!J 

:ttata 

Bat~h # 215BD46 Yld t 
(! 

G.07 

0. 

" .OY 

0 .08 

0 .8 

,-'; 

fl 09 

0. 

'0!11 

.041 

:) . 

06/Dl/12 QG/26/ 

06/05/12 06/2.G/12 

00/DS/12 Ob/20/l? 

06/05/12 06)26112 

06/iJ5/:i2 U6/2tl-/12 

06/05/::2 D6/26-/L2 

Crt/05/:...2 06/26/12 

;J€/C5/12 06/?:£-/12 

06/05/12 06/25/12 

D6/0E/:>.2 06/:.LG/12 

DS/!Jfi/1-? OG/'46/t2 

CE; ·~ -·: 

Page 78 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Sample ID: TIBKG-B233SDWKAP-290-0512 

' -'' 

'l'ot~\l 

Vnct·-r:t, 

mdc 

Pr<;i_p 
t)tJ.~0 

kn<tiy4;;,p 
Dato 

134\tch 1l 2158046 Yld % 

l\ctir1i1,1ff1 

Actintum 220 

15J,SIX\\1tb. 214 

Ge;"liurn l'.J-7 

r.ead 214 

llad:iUJ'O (22!$) 

lla<litll'-1 2:28 

Th811ium 2D8 

't:'hOX:LUrt 2:2fl-

NOTE (8} 

0 49 
() ]'} 

D ,32 

\L\H'. )4 

:) ''! (, 

0 '37 

\J .56 
9, 4 

·1,·1 

0,32 

{i ,.j 9 

(J'} -53 

(l,1~;3 

ti, 

Dat& a1•2 inoomr-•lut~,1 wJ·thout- th-o oa~o nn::::i:uLt-ve>, 

1·:.DC is d0tcxmino~i by inf:t::rcrnw:'.tnt ps:c:i'ormancG only. 
1lold reeuJ.tt> C<!.'.-'.!\J .:;:i-z·GntQJ: th~ttl th& MDC. 

.14 

-0. 12 

0 12 

0. 14 

-057 

('. 0$7 

ii. 

0 26 

c .11 

0. 

0' 13 
D.''1 

{Lll 

() 26 

Ci 

u 
Rs-sult in groator than eampls. detection limit, but lass than Bt&Lncl 1.·0pr.n·td.n9 liird.t. 

Rest.J2Y1-2!"20120no than tho sarn)Jle det0ction limit:, 

Page 83 of 100 
LOT# F2F010422 

OG/Qj/12 tl6/26/J2 

06/05/12 06/26/12 

06/Dt/12 OG/2C/1 

06/05,/i'.:1 OG/26/1.2 

OG/DS/12 05/26/)2 

DG/05/12 06/?E/12 

-06/0S/12 6$/26/J2 

D-6/05/12 06/26'{12 

06/05/12 06/26/12 

06/fLS/12: i)fi/K:6/i2 

06/0.5/12 VD/26/12 

=)6/05/ 
,.,,. 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

E & I Inc 

Sample ID: TIBKG-B233SDWKAP-291-05 

i /, '. 

Aotird.um 228 

::n 

Ra.clium {22£} 

ruidium 228 

'J.'h::i.1li'\lffl. 200 

'J:'h.<ll'i ~Hh 2;%8 

NOTE{$/ 

'.Li· L:2 

M 

0.79 

(I .54 

(I,{) 

0 12 

(i $(; 

l2,1 

0 54 

0 '79 

0 25:% 
0 :t'.5~ 

MTJC in r:10t~n:-m1nttd by inJJ tt·um0n t ptn"fO"J'..'K;1,vHJ\'! 0:1).y. 

Bold r:0t:1u1.Ls tu:& g.tG}"l.ter than tho MDC. 

{L1B 

0.14 

\), 

tL 1,4 

0» 18 

() .062 

pCi/g 

L' nesul t is less than the nampJ;e detect:ion l:Ut\i t. 

12/12/2012 
Page 84 of 100 

LOT# F2F010422 
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PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Samole ID: TIBKG-B233SDWKAP-2 

Radium {22:6} 

Rad;b.nn 22H 

'!'hRllium :108 

'fhoritJJ<t 228 

NO'l'£ 

(i 48 

10 9 

0.42 

D.30 

0 ,1(16 

(J 106 

:x 

J 

1'1DC in determined by ::LnstrunF,;nt p0rfo:r.·mnno0 only. 
E?1d xoautts Aro greater than the MDG, 

'):'-gt;,0J.. 

\Jlltl('l't' 

{2 r;+/ ') 

\), '.!? 

0. lil 
C, 

a. l4 

' 

0. l1 

o. 13 
1 " (', 

U.14 

0.18 

0,052 

(} tLS2 

"'j '\ 

,,,-;_ 

pCli/g 

I (' C<>:~ l'''/~~:n, I I 

r:"'" F;e,:· ('> -i 'Ii. cl I 

RL 

0 'H" ,_o 

\l. 

o. :L-3 

10 

{L 1~ 

0 0 
tj 

O.l3 
0 25 

0. 0 'iiS 

o. tl'iG 

':» 

TestAmerica St. Louis 

-0512 

I .. 
.. 2 

:~ 

P:r·;.:c:p 
Dato 

1 ·3 4 r., 
1:, 

;HlAlyl<\,D 

LW•ll~ 

06/05/12 OG/27/12 

06/05/12 00/?'7/ 

06/05/1.2 Q(i/4;'7/12 

06/05/12 (;6/27/12 

05/05/12 06/2?/.12 

06/05/l?. D6/2*J/J..? 

06/05/1.2 

06/05/12 

06/05/12 

()6/27/12 

06/2? /.LI 

(Hi-/27/:J.:? 

06/05/12 06/27/12 

a fl.Gault is greater t,han o.;;x11pJo detection limit bt1t. J,0sB than stated reporting Jim:Lt. 

Page 81 of 96 
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) j';j 1_ll1' :- !. ") 

Bi0mi:th 21•l 

c;,~~d-Urn 13? 

Tlv111ium 208 

'l'horiutr, 22B 

j n: ?2FOJ 

,;-;<! 

0, 

0, '.19 

0, 

1 

0, 2'9 

C, 615 

L 

i), 

0,39 

, ;~ (_i 

D 229 

0,229 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Sample ID: 

pCi/g 

(l 

D, 23 

{). 

NtlC :l.4) (tqt;r:1r-11\:iS<.tod by inrr1 l'-r.'V!l'l-f.'!nt pv11:Xo-z-m1n·1c.s orily, 
nol.d r,;,$ulte &rs gi:eo.te.x thttn the M.DC, 

TestAmerica St Louis 

293-0512 

Ant>lyrn_ti 
p,~ t'1: 

fia.tch ti 21580.45 Yld % 

0. 7G 

o. 

0,2G 

(i' 0'!5 

Cr. O'!S 

(1.J/OS/ !.~: 

06/05/12 06/26/12 

I 

06/0S/12 06/Jti/12 

06/05/:2 \10/::?G/12 

06/05/22 06/25/12 

1? ,.' 1 ;: 

OG/05/12 Ofl/26/1'2 
Of/OS/1 l~ 

0·6/05/1;::: (H$/2G/l2 

06/05/12 06/~6/l) 

{'_"-..' 

.Y Re-Bult is greater than tiampl0 de1:(1otion limit but loRs t:hz,n etated reporting li-rnit, 

Page 82 of 96 
Page 86 of 100 
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; x: 

J:lii>JflUtb 214 

Uni l 

Rad;i\nn !226) 

Radium 22H 

Th~\1lit1\i~ 208: 

NOTE {,S} 

0.Dl 

n. 
0 71 

,'-. 
t:L 3B 

4,7 

0' 09? 

0 .. 09'! 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

ID: 

Radiochemistry 

!I'vt4;_ 
!JGC-Gt:"L .. 

0.19 

0.19 

0.20 

0 075 

(J 0?'.5-

pCi/g 

MDC :Ls d0l~QPr<ined by instrument por:formDnco oqly. 
BD:t.ri :ro1;11il tr;; lAro g,ri;irib:n: than th(J\ >:IDC-

1211212012 

Page 87 of 100 
LOT# F2F010422 

TestAmerica St. Louis 

94-05 

t~ualysis 

Pn\:<ii 

Eevtch ~i 2158046 Yld % 

(l.14 

'.)' < "{ 
0,l) 

0, j 

L 

Q lJ 
0, 1.'1 

Q, 09(1 

0, 09Cr 

» 
, 

OC/CS/1} UL/2~/l 

06/05/12 06/i'.6/:L2 

06/0S/l~ 00;2r1. 

05/05/12 06/26/12 

06/05/1-2 1/6/26/12 

06/05/1.2 OG/26-/12 

06/05/:2 \J-6/2C/12 

JC/D~1/'0 ' 

06/05/12 06/26/12 

06/05/3-2 06/26/12 

06/05/12 1)6/2h/12 

06/05/12 D-6/ 2f,/12 

( / "; 

Page 83 of 96 
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Actinium :2?8 

Bismuth 214 

CG$.i:i.\Jf\\ '! 

Th<J<lli\>m 2G8 

Tbor.ivm :'.'.2$ 

tli:mnl t 

0,55 

0.66 

()' i,j(ij 

o, S"! 

0.55 

I) ?22 

,222 

PKG-TIB233-SIDEWALK 

Shaw E: & I Inc 

Sample ID: 

-Tn'~;:;l 

'Jnotr:d::., 

0 15 

\1 •. in 

Q 14 

0, (HO 

ll_ 

0.12 
0 12 
j _, 

1).14 

KCC iB dE'.ltu:cminod by inmtrutttont p(1r.CoX'rnfinctil only, 
Bold r;::,1>1ults ~.tY-$ gr011b(;lx t11an tho NDC, 

U Result ;is less than the samplte~ dotoctio:n lirn::Lt. 

1211212012 

Page 88 of 100 
LOT# F2F010422 

:rxic 

TestAmerica St. Louis 

95-0512 

An:&l)'Gi:B 
DH!;;$ 

uatah. ti 2158046 

0 17 
I), r10 

f},08 

f;,f)/2 

0 l 

(l,OB 

0 

1./: 

!LOB 

(L 17 

{\ (l 42 

.042 

06/CS/l GG/261)% 

06/05/12 06/26/12 

06/0~/12 06/26/J_Z 

06/05/12 06)26/1~ 

06/CS/1? 06/~G/12 

00/05/12 06/2~/12 

06/05/12 06/2B/12 

06/05/12 06/76{12 

06/03/12 06/2$/12 

06/05/12 t-6/26/:L:C 

06/05/12 06/26/12 

06/05/12 06/26/l? 

06/0S/l'J TJf,/2(,/12 

:;;: 

DCIC.!-;/ l ;_' 

00/C'.J: 

Page 84 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

E & I Inc 

SamPle ID TIBKG-B233SDWKAP-296 512 

Actinium 22B 

E-'-.mnuth 212 

Bi.::rmuth 214 

C•>d ur~:1 ·1 3'1 

Lead 211: 

Ra<:b .. um 228 

Th~1JJ i·>t; ?CG 

':l'1i-(Jt:.; um ?2f1: 

Tl1-<>r.i.um 231! 

NOTE 

v '1'1 

\)' 67 

0 .84 

0,56 

-0' (1 $ 

O.:?O? 

J. . .? 

Qua.1 

¥'.JC :i.s ~1-0to:r:mino<l by in0l:::r.'umc,nt perforrnanco or.:ty. 
BoJtl t-'Pt11.ills aro 9rEJ£1Lor thiH1 tho MDC, 

Tot.al 
Vnc~vi:t. 

l2 tc+/-) 

J, 1)() 

(;' .19 

0,.:13 

(,18 

l' ?_ 

0, 12 

• } 7 

0.066 

.3 

.3 

pCi/g 

U Rnsn1L iB l<:iss th0n the E1ample detection limit, 

12/12/2012 

Page 89of100 
LOT# F2F010422 

"! 

mdc 

A.n1d.y-ni~ 

P0t:AJ 

Batch :t! 2158046 Yld % 

(Ll .. 1 

(L?.t1 

0.1(? 

0,070 

] ' 

0.1 

0,11 

0 ' 

0.10 

0.17 

0 tY50 

0,059 

1.G 

JE/0~/12 OG/~G/l) 

06/05/12 06/26/1-~1 

()£/05/12 06/26/1-2 

06/0S/12 06/26/12 

06/0S/lZ 06/26/12 

06/05/12 06/26/12 

06/05/12 06/?.€/12 

06/05/12 06/2£/1, 

06/05/12 0-6/26/1.Z 

06/C5·l22 06/26/1? 

OG/05-/J..2 0€/26/12 

06/0-5/ 1~ DG/26/12 

06/0$/12 0£/26/12 
:>6/(;'' r;r,,,:2:::/ i 

06/05/~.2 06/26/12 

Page 85 of 96 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

ient Sample ID: TIBKG-B233SDWKC-297-0512 

Actinium 228 

Bi!imu.tb 21-4 
(';,:Gl.urn 137 

Le.;;d 

1~0ad 212 

Lt1i:1d 214 

P0lawn.:tum 40 

0.49 
,O:l 

0,56 

,(105 

O, HJ 

.49 

0. 14); 

c'' / 

Qual 

u 

0 

J 

Mo(; ii:; detJEi:t''.H\Sxiod l"'Y ;Ln1~t:ttirriont J(Grft>r-l'ntttJOml on:iy, 

Bold r0s:ulLs aro GfYILrntcr tho.n -th0 !>JDC, 

(J. }6 

0 .17 

0 ,;J, 7 

0.0113 

t .. ;_ 

0, l:J 

0, ,l-4 

0 .I7 

0.17 

0 .058 

C .05B 

pC:.i/g 

,,, Result is Joss than th0 samJ<Le del::ootion limit. 

12/12/2012 

Page 90 of I 00 
LOT# F2F010422 

.-.; 

mdc 

pi;_;·oJl 

D;,>to 
fH:'l;:1lY<<i.l'.' 
Date 

natch # 2158046 

, f.il 

0.15 

(J ,1_l79 

0 12 

(L 13 

{} '1.5-
{1. J. G 

0.01'.\1 

Cif,/GS/'i:t' ;> 

06/05/12 06/26/12 

{)fj/0'.:)/J;:' 

OG/05/12 Ci6/2G/l2 

00/0~/~2 G/1? 

{J\:/OS/12 

Ob/05/12 06/26/12 

0£./05/12_ 06/26/12 

06/05/12 CG/26/J? 

D6/D5/12 D6/26/12 

Dti/05/12 06/25/12 

f16/D5/12 06/26/1;' 

DD/05/12 06. 26/J.2 
~. ;; ,"' 

;, ;-
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PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Actin:i ulll 228 

Biswuth 212 
B:is:tM1Lh 214 

C¢irLum l'.$''1 

Radium {226) 

Ratliu.T ?.28 

Thf<11i;,:i;n 20B 

Tf''f-Ot·i\Ht 4::/S 

'l'htn'iUfF 234 

\);-; ;;:" 

0 ,46 

0 '~i4 

0 '\19 

C.02~ 

'·.-'! 

0.59 

0.71 

/) 21'.~ 

;t, 7 

Qual 

~'JD(: J~~ d.:;t;r,;rmlnod by innls:m110nt pG:i::f'oxm~\JlDh) o:nly, 
hold rnsu:Ls ni:o grontn;: than th;;; troc< 

Radiocl1emis 

'.tot11.l 
thu~irt, 

(2 ,;+/~-) 

;] < ~j 11 

0- 13 

pc:L/g 

RL 

U f\0snl L i.ti lHEB t:hnn His CTampln detection .limit. 

12/12/2012 

Page 91 of 100 
LOT# F2F010422 

mdc 

TestAmerica St Louis 

98-0512 

!1 

i\noiys:im 
flr,tG 

Batch it 2158046 Yld 'b 

Cl,14 

0 ,49 

0, 10 

(),(,)(;:$ 

o, 08 

0 .1.3 

0,G 
j ,,:, 

0'10 

0.14 

(L 052 

OoG:S2 

(16/~5/1? :;~/)G/1; 

06/05/12 06/26/12 

06/05/12 06/26/12 

OG/05/12 06/26/12 

0€/05/1.2 06/26/1.7 

06/IJf:/12 CG/26/12 

06/05/12 C-6/16/:12 

06/0E/12 C!J/26/12 

06/05/12 C-6/26/12 

06/05/12 CG/26/12 

06/0S/12 05/26}12 

06/DS/:.2 06/'ZG/12 

06/05/12 Ct6/2G/12 

Page 87 of 96 
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:u ':;-:: 

Actin.ium 228 

T1m;i,,d 212 

r.er~d 214 

Radium {2::215} 

Radi\lll1 :22:8 

NOTE (8) 

Cl 

0, 4,~ 

··0.009 

0,$5 

0 $5 

11, 2 
,,., 

0 44 

0 " --~ 
0 245 
0 :'.:45 

Sanmle 

l 

J 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

TIBKG-B23 

'.t'oi<&.t 
Uno.\~xt 

I), ,)ii 

G,16 

(:,:).'] 

0,13 

O.C.43 

Ci 1D 
o :ts 
1,,8 

Q,13 

C,16 

0. \J6B 

.068 

pCi/g 

ioc iA\ -d$t0:trtd.nect by i1~s1·.1:tnN:en% ptl'r:ti:>t'rnance only. 
Bold r&s\1lt.a nre gr01att11; thmn th,;:i MbC, 

TestAmerica St. Louis 

2 

t>r;:;p 
DJ>t.0 

7"'n;;,1y!'it.t 
l.>At;v 

Batoh 4J 2158046 

0.0B 

G. lfi 

o.0·r1 

'. i 

0,1$ 

CL OB 

.061 

(. 061 

: .'.-> 

06/08/12 06/26/12 

06/U~/12 0~.2~/12 

OG/05/12 06/26/12 

06/05/12 OG/2:6/12 

'16/0:5/12 G6/2G/12 

C16/05/12 ti6/L6/12 

05/05/12 (h:)/¢~5/12 

06)05/12 GG/Jfi/5..2 

DG/03/12 CG/?6/l2 

05/C·f/12 06/2£/J,2 

,; RoauJ.t :Ls gruabCtr thru:: sample ch°"tect'l.on Jimit but 1ns-s than stated Toporting l:imit, 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Samnle ID: TIBKG-B233SDWKAP-300-0512 

S<: .. m.pJ..c YD: f'2?0l'.Jl22· .. 014 
1.'io:rk Oec.if;r 

M'-1trix: 

Actinium 228 

B.ismt:th 214 

C<;Si\l.tf\ 13'7 

Lsad 210 

Lead 212 

L"1;ad 214 

P.ot&-Si!iiu1r. 4.G 

Radium (226) 

Radium 228 

1,.haJJ .. iu:m 2(J8 

Thor.i.unt 228 

N0'.1'8 

lc:lTXE'.H 
SOL1 

Rosult 

0. 73 

u .3'.J 

0.62 

0,Q 

0 ';'! 

0.62 

0, E)j 

11. 2 

(!.:i6 

o_ 62 

0 73 

Q .216 

0 216 

0 i(J 

0.20 

Qual 

MDC is deti?lrm:Lne<l by in.strum8nt po:cformunce only. 
Eo1_d :r:0s.ulls are gx,;,at"l:t:· thsn the :MbC, 

Radiochernistry 

'J:'ot-:i<-1 
Uni:::.crt. 

(2 er+/-) 

(j < 27 

0.19 

0, 

0,13 

0,015 

0. llJ 

0.13 

0 .12 

1,7 

0.13 

0.19 

0. 050 

0.050 

pCi/g 

O,SO 

er Result is less thar:. tJ-1.e sample- detection liJu:Lt, 

12/12/2012 

Page 93 of 100 
LOT# F2F010422 

rode 

05/2·S/l2 1429 
UC/01/12 D8 t:> 

hrrn.lyJ:Ji$ 
Ll<>t-G 

natch ~f 2158046 Yld % 

0,08 

0,0B2 

J '6 

0 -09 

0 . OB 

0 - 7 

l '!j 

0.08 

0_1 

0.030 

0 030 

0.34 

06/0S/l~ 06/26/12 

06/05/12 06/26/12 

0&/05/12 06/26/12 

06/05/12 06/26/12 

OG/G5/l2 OG·2G/l2 

06/0S/12 06:2S/l.2 

06/05/12 

06/05/t2 

00/05/12 

C6/?.€/12 

06/26/1.2 

OG/26/12 

CG/OS/J? OG/?6/12 

0 6/05/12 

06/05/12 

06/05/12 

-06/26/12 

06/20/12 

06/26/:i,2 

06/05/12 06/2£/12 

Ob/Ob/'12 OC/26/12 

OC/05/12 OG/~6/12 

06/05/J.2 06/20/12 
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LK: 

Ac:f:·ird H1l ?)t; 

r.:i fll1\1.1L1'1 / 

BirnwJt.h 214 

Cr:;,'1i~WI :1 ;i7 

J,ea,d 210 

J,nnd :?l?: 

1,ead 21 •1 

t'c t;1, $-Sd.\:fo ,fO 

:.'y-''' ---:· i 

R-ud:c\lm (2:Z<ij 

'lf· 

NOTE(S) 

i), 

0 

0- G5 
Ci 

2 -; 

0 34 

0 !'.i8 

d 

(I 65 

~.,, 

PKG-TIB233-SIDEWALK 

Shaw E & I 

Sample ID: 

Qual 

Radiochemistry 

Tcl<il 
iJno,i.i:t, 

(1, 

0 18 

G ,D!iG 

{] .14 

CL 15 

l. 3 

.-, ; 

J,"' 

\'I, ) ' 

pCi/g 

MDC is dl'.~-tor.m:Ln0d by J.n0t:.l:1.\tOOJTt. pertox:munczyi, only, 
Bold_ .1.'C;ault-$ &J:'.'f) groaler than tho Mi":!C, 

O 1<.e.sult is lot:>A tha11 the sr1mpt~ tletection 2.imit. 

12/12/2012 
Page 94 of I 00 

LOT# F2F010422 

TestAmerica St. Louis 

Prt!p J\.rH<.lyt;it: 

mdc 
l)ato :tltid:.0 

Batch ii 2158045 Yld 'A 
;;, ·'.lG/OS/:12 'JC! LG/ : 'i 

-- 'i2 {)C/C5/12 I) C/:2 ri;·; 

,''· DS/GS/.1.2 

0 j_ij 06/05/12 06/26/12 

Q.(Jl3~, {)0,/05/ l 06/?C/'i ·2 

1 _7 OC/05/12 06/26/12 

0, l:S O!J/i)5/'.L2 D6/26/l2 

o_ 3-J 06/1JS/12 -G6/26/-l2 

) 06/05/12 f)C/2$/12 

' :;; 

0- 16 06./0::i/12 06/2'6/l.2 

-~> 
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TestAmerica St. Louis 

PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

c ID: TIBKG-B233SDWKC-302-0512 

1 i' v:" , 
MTX 

Quai 

'.fot01l 
l.,'ncoi"t, 

{2 ,Tt/•·j RL 

Anaiynit1 
Jut I'! 

pCi/g Batch # 2158046 Yld % 

Actinium 228 

f1:L '.JTCJ t 1\ ;.; l 2 

nisu:;ath 214 

CPsiu:m 1:57 

Load 211 

·,:-r .i>~ n 

Rz:;diurn (22&} 

Rnd1J.Jrr, 218 

0 .35 

{J, 0 

0 _34 

,f)J_'j 

,:I 

D 36 

0 53 

G & 

.:.72 

Jl 

MDC is dJl\'L£u::mJned 'by ir.nt:r.urnont psrfox::mance only. 

J:k:il<l lJ)ffl'll """ i1'1r'.t~ 9rt~NtX))J;· U;.nn th!?> MDC' 

0 14 

{). {' 1 

0 .13 

·~' 81 

{LJO 

0 .14 

D.063 

C.063 

0.14 

l.b 

0,10 

0.13 

0,D 

Q. 064 

0, 004 

J 

\l 

B.acult ia grGuto:r; than saJnplo det.ection. limit but l8B.B than dtCttr&<l reporting limit, 

H<'frif.21/1;211201~~;}$$ t;1a1:i, t1Hi! sample diatecticn 1i1l\it. 

Page 95 of I 00 
LOT# F2F010422 

Q(;/D0/ l? CJ('././G/lZ 

06/05/12 06/26/12 

06/0~/J.~ 06/26/17 

06/05/12 06/26/12 

06!0~/ 2 OG/26/12 

00/QS/12 OG/?G/17 

06/05/12 06/2€/12 

86/05/12 06/26112 

06/05/12 06/26/12 

"" { '/ 

06/05/12 06/26/12 

Q6/05/l2 DG/26112 

0-6/05/12 06!2ti!l2 

06/05/12 06/26/12 
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PKG-TIB233-SIDEWALK 

Shaw E & I Inc 

Client Samnle ID: 

>::J 

Hismuth 2),4 

<:112. j mt 1 Ti' 

NO'.l'E:(S} 

:> 

0 62 
~-Q. OD9 

0. ,_') 
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #3

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:26 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #3 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #3 for TI Building 233 and agree 
that this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also 
understand that details of the final disposition of this material will be provided at a later date. 
 
  Please extend my appreciation to your team for all of their patience and perseverance as we worked through all 
of the details necessary to provide this concurrence.   
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:20 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #3 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
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NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
 
  
 
  
 
  
 
Waste Bins:  PT‐1049, PT‐1113, PT‐2438, PT‐2495, PT‐2777, PT‐2797, PT‐3009, PT‐3014, PT‐3016, PT‐3440 
 
  
 
Background:  The following data supports the radiological clearance of soil that was excavated from above the sewer 
line at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the sewer line. GWS 
measurements greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for 
follow‐up one minute gamma static count rate surveys. See Attachment B. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations greater than the instrument‐specific 
scan IL. All gamma static count rate measurements performed were less than the instrument‐specific static IL and per 
the Work Plan no biased soil samples were collected. See Attachment B. 
 
  
 
∙         Waste characterization samples were collected at random locations from the soil in the waste bins. Samples were 
analyzed for 226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See 
Attachment D. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 12 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment E. 
 
Conclusions:  The soil that was excavated from above the sewer line at the Building 233 site was surveyed and sampled 
for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil removed. Gamma static count rate 
surveys were performed on locations that exceeded the scan IL; all gamma static count rate measurements were below 
the instrument specific static IL.  12 additional characterization samples were obtained. All soil samples were analyzed 
for 226Ra by gamma spectroscopy; sample results were less than 1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.  
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Thank you 
 
  
 
Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #3

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:26 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #3 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #3 for TI Building 233 and agree 
that this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also 
understand that details of the final disposition of this material will be provided at a later date. 
 
  Please extend my appreciation to your team for all of their patience and perseverance as we worked through all 
of the details necessary to provide this concurrence.   
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:20 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #3 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
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NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
 
  
 
  
 
  
 
Waste Bins:  PT‐1049, PT‐1113, PT‐2438, PT‐2495, PT‐2777, PT‐2797, PT‐3009, PT‐3014, PT‐3016, PT‐3440 
 
  
 
Background:  The following data supports the radiological clearance of soil that was excavated from above the sewer 
line at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the sewer line. GWS 
measurements greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for 
follow‐up one minute gamma static count rate surveys. See Attachment B. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations greater than the instrument‐specific 
scan IL. All gamma static count rate measurements performed were less than the instrument‐specific static IL and per 
the Work Plan no biased soil samples were collected. See Attachment B. 
 
  
 
∙         Waste characterization samples were collected at random locations from the soil in the waste bins. Samples were 
analyzed for 226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See 
Attachment D. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 12 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment E. 
 
Conclusions:  The soil that was excavated from above the sewer line at the Building 233 site was surveyed and sampled 
for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil removed. Gamma static count rate 
surveys were performed on locations that exceeded the scan IL; all gamma static count rate measurements were below 
the instrument specific static IL.  12 additional characterization samples were obtained. All soil samples were analyzed 
for 226Ra by gamma spectroscopy; sample results were less than 1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.  
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Thank you 
 
  
 
Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #3

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:26 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #3 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #3 for TI Building 233 and agree 
that this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also 
understand that details of the final disposition of this material will be provided at a later date. 
 
  Please extend my appreciation to your team for all of their patience and perseverance as we worked through all 
of the details necessary to provide this concurrence.   
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:20 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #3 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
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NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
 
  
 
  
 
  
 
Waste Bins:  PT‐1049, PT‐1113, PT‐2438, PT‐2495, PT‐2777, PT‐2797, PT‐3009, PT‐3014, PT‐3016, PT‐3440 
 
  
 
Background:  The following data supports the radiological clearance of soil that was excavated from above the sewer 
line at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the sewer line. GWS 
measurements greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for 
follow‐up one minute gamma static count rate surveys. See Attachment B. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations greater than the instrument‐specific 
scan IL. All gamma static count rate measurements performed were less than the instrument‐specific static IL and per 
the Work Plan no biased soil samples were collected. See Attachment B. 
 
  
 
∙         Waste characterization samples were collected at random locations from the soil in the waste bins. Samples were 
analyzed for 226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See 
Attachment D. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 12 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment E. 
 
Conclusions:  The soil that was excavated from above the sewer line at the Building 233 site was surveyed and sampled 
for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil removed. Gamma static count rate 
surveys were performed on locations that exceeded the scan IL; all gamma static count rate measurements were below 
the instrument specific static IL.  12 additional characterization samples were obtained. All soil samples were analyzed 
for 226Ra by gamma spectroscopy; sample results were less than 1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.  
 
  
 



3

  
 
  
 
Thank you 
 
  
 
Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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- Treasure Island -
Building 233 Soil Waste Characterization 

Waste Bins: PT-1049, PT-1113, PT-2438, PT-2495, PT-2777, PT-2797, PT-3009, PT-3014, PT-3016, 
PT-3440 

Background: The attached data supports the radiological clearance of soil that was excavated from 
above the sewer line at the Building 233 site. The following survey and sampling were performed: 

• Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the sewer 
line. GWS measurements greater than the instrument-specific scan Investigation Level (IL) were 
used to identify locations for follow-up one minute gamma static count rate surveys. See 
Attachment B. 

• One minute gamma static count rate surveys were performed on locations greater than the 
instrument-specific scan IL. All gamma static count rate measurements performed were less than 
the instrument-specific static IL and per the Work Plan no biased soil samples were collected. See 
Attachment B. 

• Waste characterization samples were collected at random locations from the soil in the waste 
bins. Samples were analyzed for 226Ra by gamma spectroscopy and results reported 226Ra 
concentrations less than 1 pCi/g. See Attachment D. 

• Additional characterization samples were collected following the unloading of the soil from 
within the listed bins. Utilizing Field Work Variance-012, the soil was spread in a single 6" layer 
on a poly covered screening pad. Static measurements and soil samples were obtained at each of 
the 12 sampling locations. Samples were analyzed for 226Ra by gamma spectroscopy and results 
reported 226Ra concentrations less than 1 pCi/g. See Attachment E. 

Conclusions: The soil that was excavated from above the sewer line at the Building 233 site was 
surveyed and sampled for waste characterization. GWS surveys were performed on each 6-inch layer of 
soil removed. Gamma static count rate surveys were performed on locations that exceeded the scan IL; all 
gamma static count rate measurements were below the instrument specific static IL. 12 additional 
characterization samples were obtained. All soil samples were analyzed for 226Ra by gamma 
spectroscopy; sample results were less than 1 pCi/g. 

Shaw has established this soil as non-radiologically impacted. 

Sha~pproval 

~~ ~ ~nN.:1 
ShaWiso 

RASO Concurrence 

RASO Representative 

NOTE: PRIOR TO USE OF THIS SOIL AS FILL MATERIAL ON TREASURE ISLAND, 
AREA SPECIFIC USE PLAN(S) SHALL RECEIVE ADDITIONAL NAVY/RASO REVIEW AND 
USE CONCURRENCE. 
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Attachments: 

A- Data Summary and Sample Results 
B- GWS and Gamma Static Count Rates 
C- Sampling Gamma Static Count Rates 
D- Test America Sample Analysis 
E-Additional Characterization Static Count Rates & TestAmerica Sample Analysis 
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Attachment A 
Data Summary and Sample Results 

01/03/2013 Page 2 of 50 



PK
G

-T
IB

233-SL
-SO

IL

4 of 73 Data Summary 

Media SurVey·# Date Meter Seri.a'F {cpm) (cpm} Att. 

Soi! 06072012-233-GWS-346 6/7/2012 
2221/ 

44-20 
16,423 19,465 8 

Soi! I 06072012-233-GWS-349 I 6/8/2012 I 2221/ I 262337 I 17,767 
44-20 

I 19.165 !ll!lll'.lllllll!ll1~--~ • >'12;838 :·.11;35Scom I 8 

Soi! I 06082012-233-GWS-359 I 6/8/2012 I 2221/ 
I 262337 lt~1\i!W~·tfi&~~~~~\\Wt'.%il 16,423 

44-20 
I 19.465 I •· 11;004:zs:tl47-corn I 8 

Soil I 06082012-233-GWS-366 I 6/8/2012 I 2221/ I 262337 I 17,767 
44-20 

I 19,165 l\~li~1\#~@lt1tl'.\W~kN~fll1JYJ··,. t2;J9?.-:14;7s2.min I 8 

Soil I 06082012-233-GWS-361 I 6/8/2012 I 2221/ 
262337 RllR\~'.#11ailt"i1'.%\\!fiK@Mt!l'~illfa\\V1 16,423 

44-20 
I 19.465 r . 10,029 c22:1oscilm I B 

Soil I 06082012-233-GWS-367 I 6/8/2012 I 2221/ I 262337 I 17,767 
44-20 

I 19,165 li12\'1&~1ill!@&Afl\tEf1%\S!!l,llA~ttl<· 14,l.34·"16'231corn I B 

Soil I 06082012-233-GWS-362 I 6/8/2012 I 2221/ ! 262337 ~lk~l%\t~i~?~~-l't\Th~lll\!H1R\l~ 16,423 
44-20 

I 19.465 I : •11;714-26.053 com I B 

Soil I 06082012-233-GWS-368 I 6/8/2012 I 2221/ 

44-20 
I 262337 I 17,767 I 19.165 t\%i\Wl~~lKtkth~l1Wi/JN'fAS0Ji4'.;)f: ·····.17,535••17535-ci>in I B 

Soil I 08012012-233-JSS-405 s/112012 I 2221/ I 252337 
44-20 

17,767 I 19,165 t\\Glt~l•l£~f!ill4W1~~&t,\1· • 14,8'80: 17,266ci>m I c 

Soil I 06112013-233-JSS-722 I 6/11/2013 I 2221/ 

44-20 
I 252337 I 17,621 I 19,219 h'fi:&'Ji'*li~IA&:fmf.WiW~i&~t4ihnl > 14,623'.-.16;138com · I E 

1) Soi! above the sewer !lne was surveyed per the Work Plan. Gamma walkover surveys and one minute gamma static count rate surveys were performed on each 6 inch Hft of soil. Results are provided 

in Attachment B. 

2) Volumetric sampling of soil was conducted in all bins denoted in this waste characterization data package. One minute gamma static count rate surveys performed during this sampling evolution 

were less than the instrument-specific static investigation level as provided in Attachment C. 

3} Sample results from Test America are provided in Attachment D. 

4) Screening pad additional characterization static count rates and sample results from Test America are provided in Attachment E. 
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John Massey 

Sample Identification Sample Media 226
Ra Results (pCi/g) 

I B233-PT3014-S1,S2,S3 ,54-0812 Soil PT-3014 0.52 

TIB233-PT3014-S1,S2,S3,S4-0812-DUP Soil PT-3014 0.40 

Tl B233-PT1049-S1,S2,S3 ,S4-0812 Soil PT-1049 0.50 

TIB233-PT2777-S1,S2,S3,S4-0812 Soil PT-2777 0.44 

TIB233-PT2438-S1,S2,S3,S4-0812 Soil PT-2438 0.43 

TIB233-PT2495-S1,S2,S3,S4-0812 Soil PT-2495 0.44 

TIB233-PT2797-S1,S2,S3,S4-0812 Soil PT-2797 0.42 

Tl B233-PT3440-S1,S2,S3 ,S4-0812 Soil PT-3440 o~s9 

Tl B233-PT3009-S1,S2,S3 ,S4-0812 Soil PT-3009 0.44 

B233-PT1113-S1,S2,S3,S4-0812 Soil PT-1113 0.44 

TIB233-PT3016-S1,S2,S3,S4-0812 Soil PT-3016 0.49 

Bl NGRP3-001-061113 Soil ALL 0.581 

BING R P3-002-061113 Soil ALL 0.359 

BINGRP3-003-061113 Soil ALL 0.390 

BI NG RP3-004-061113 Soil ALL 0.477 

BINGRP3-005-061113 Soil ALL 0.461 

BINGRP3-006-061113 Soil ALL 0.442 

BINGRP3-007-061113 Soil ALL 0.365 

BINGRP3-008-061113 Soil ALL 0.419 

BINGRP3-009-061113 Soil ALL 0.458 

BINGRP3-010-061113 Soil ALL 0.550 

BINGRP3-011-061113 Soil ALL 0.459 

Bl NGRP3-012-061113 Soil ALL 0.425 

*Sample with highest activity is highlighted 
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Attachment B 
GWS and Gamma Static Count Rates 

0110312013 Page 5 of 50 
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PKG-TIB233-SL-SOIL 

Lift 1 (0-6in), GWS and 
Gamma Static Count 

Rates 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Sewer Line, Depth 0-6 Inches 

Gamma Gamma Gamma Gamma Gamma Biased Soil 
Walk-Over Walk-Over 

(cpm) Northing 
19,597 2127422 

19,622 2127427 

19,658 2127380 

~~,677 ___ 2127300 
19,693 2127383 

19,813 2127277 -
19,934 2127394 
19,942 2127340 
20,167 2127275 
20,404 2127327 

-
20,410 2127363 
20,542 2127276 
20,683 2127395 
21,027 2127420 
21,245 2127277 

21,775 2127402 

21,842 2127360 

22,355 2127394 
22,401 2127406 
22,502 2127367 
22,503 2127277 

23,422 2127278 
24,099 2127400 
19,534 2127386 
19,492 2127279 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Walk-Over 
Easting 

6023082 
6023079 

6023095 
6023143 
6023096 

6023148 
6023097 
6023122 

6023143 
6023127 
6023110 

6023146 
6023096 
6023082 
6023144 

6023096 

6023109 

6023096 
6023090 
6023109 
6023148 

6023145 
6023095 
6023100 

~-

6023147 

Static Static cpm Sample# 
(cpm) >IL? 

13,476 No N/A 
13,878 No N/A 
13,095 No N/A 
13,821 No N/A 
13,545 No N/A 

13,816 No N/A 
12,970 No N/A 
14,049 No N/A 
14,121 No N/A --
12,838 No N/A 
13,985 No N/A 
16,781 No N/A 
12,952 No N/A 
13,697 No N/A 
17,353 No N/A 
13,548 No N/A 
14,003 No N/A 
13,241 No N/A 
13,546 No N/A 
16,981 No N/A ------>--------
17,228 No N/A 
17,167 No N/A 
16,302 No N/A 

13,5~ No N/A 
.-~------

13,570 No N/A 

Page 6 of 50 
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LOGICAL SURVEY FORM 

TIRS- 06072012 233 GWS 346 

11Survey Description: _Bldg 23~~ A G3mma Wafk6V~r_§._yry:~y({3W$Iwas p~rf9rmetj_above sewer plpe 
!Jafterthe lnltia! first 6 inches of soi! was removed. The GWS v-1as performed in a Contamination Area to 
UprovklB radioiogicai characterization data and identify any anomolles. 
llSurvey was performed using Ludlum 2221 # 262337A coupled with 44-20 Probe #PR295571, 
I 11r-~~~~~~~~~~~~~~~~~~~~~1 

reas exceeding or equal to the investigation level \Vilt be ~V_?luated by the project Certtfled Health Physicist, 
d -a follow up static survey wHl be pertormed. 

RWP: 2012 233 JS 02 0 
Survey Date: 61712012 Start Time: 800 1 ~30 I 

Model: 

Seriai #: 

Probe I#: 

Seria:# 

Cai. Due: 

!Rel Are:~ SKG (Scan) 16423 -"'-'~ ,. __ , 
Ref kea Ji.. ;scsn) 19465 

Approved By: -.1,,\. _, \ 
(\ t 
~~ \Pv 

Print Name 
( ()11/h 
Title 1 D~e 

;:;::;,;.z:-c·-1 

Page \ of 3 

'i c¥Z-"'-,. 

M 

"' 0 
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Characterization of Soil Above Sewerpipe Building 233 
Gamma Walkover Survey Measurements (Initial 6 inches) 

Survey# fl/LS -Ob(l 7,JoiJ- d-'?] (,•·-''> '> '(( 
Page __d_of_3_ 

0 

" 

6023030 6023100 

Sensor Inst. #262337 A 

~ < Mean + 3 std dev (19,464 cpm) 
;;; 

;, Mean + 3 std dev (19,465 cpm) 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 

01/03/2013 

6023170 6023240 

Garn ma \.Valkovcr Readings Collected on 617/2(}} 2 
wilb T1imblc GcoXH GPS Unit /170901 nnd Ludhnn 
Model 2221 #262337 A with a 44-20 Probe #PR295571, 
calibration due 11/3012012-

0 15 30 60 
........,_=-:::-::JJ!il<!!!--!ll!IFeet 

Coordinate system: CSP Zone Ill. NAD83, US Survey Foot 

" " "' " N 

;;; 

Reviewed By:~---· Date#J./n. 

u ' ' . Page 8 of 50 

N 
~ 

0 g 
<D 

;,; 
~ 

"' Cl 
~ 

,!'; 

Ir. 
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Gamma Wafkover Survey Measurements of Building 

233 Sewerpipe Removal 

Survey#: {11l"> -<~6ro/O/oiJ -;LJ >.{;,NS. Y/b 
Page_ :Lof_~:i-. 

Statistics 
1Vl !J1,li'.(i_.51!U~!I!?.!1J~ _[JLiLLlJ._CJHIL 
In the 80005 In the 9000s In the 100005 In the11000s In the 120005 In the 13000s In the 14000s 

0 0 5 103 822 2216 2276 

In the lSOOOs In the J.6000s In the 17000s 111the18000s 111 the 19000s In the 20000s 
1083 377 169 66 18 15 

CJJ:!sst:s: 

> ('.lilh EAl\,H;iOl'r 
; 
i Exciv~ion ,., 
L 

4fJll-

300 

'lOO 

100 

01/03/2013 

StlfTI! 

M«-~rt: 

M<;d""'" 
"..ti:<r1d.:;rd OcvV.\l<:>fl: 

f,?' 'lhnw Std, D<lv. f,7 

r-----
205BG 

Scatterplot 

Timi; 

I 
24099 

Br<!:ok Values 

1916~ 
?409-9 

OK 

%J 

;: 30000 

0 

Std Dev_ 

Page 9 of 50 
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b!OLOGICAL SURVEY FORM 

Tl RS- 06072012 233 GWS- - 349 

ll---· 
I ---- I 
I 

RWP: 2012 233 ~$ __ _9_?_ 0 
6i7/2C12 Start Time: 1340- - -- --·-E:n~t:T.lrfi"'"e: -- ',63-8 

Surveyor: --·· _ ... -···--·· -----· .. __ _ 

Approved By: 

FR~·1'1·01·~ 

01103/2013 

\ \ '\\ 1~1 ' \ 
, \::>.'1'-~o 'i1}"j-<'/ 1)6 \Cl. " 

Print Name ( /'Signature v 
f: v 

Model: 

Seriai#-

Probe/#· 

C<1i.Due: 

MOoe1·: 
Serial#'. 

Probe le#' 

Ser:al#: 
Cal. Due 

~"1:'('<,.,_ 

~~ ~..._-;.:._,,'-" ''\" 

Page : c1 J 

R.er Area SKG (Static) 
F<.ef Areal\.. {Stalic) ___ 19~-1-· 6~-5~---<>ij----·~·,_-~·----,~·-

S1te ' 

1 m 1 m 1 

Northinc \ Eas~inc 
2127421.53138 1 so2soa1:?c6s1 
2127427.35384 I 6U23@l:20461 
2127379.69052\6023094.507$6 
2127300.20134 I 6023143.00209 
2127382.7294 \ 6023()962988 

2127276.6595fl 6023148. 10502 
2127393.66204\ 6023096.735 

2127340.26H3 \ 6023122.41478 
2127275::JTfb1 I 6023142:-6cs08 
2127327. 17998T 6023126.61604 
2127363.40393 \ 6023109.63753 

2127276.16112 I 6023145.837 
2127394.67884 \6023095.96714 
2127419.83111 I 6023082-22967 
2127276.62353 I 6023144.15498 

Lf£.r 
Title ~" __b d:W' 

' 

Page 10 of 50 
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Shaw Environmental, Inc. 
Page ;2.ct ? 

Survey Numb.er; Tl RS~ 06072012 233 GVVS 349 

µR/hr 

""R:~.'(l • .;;.~ 

0110312013 Page11 of SO 



PKG-TIB233-SL-SOIL

13 of 73

Gamma Static Measurements Colled:etbaitLso1L 

Building 233 on Soil Above Sewer P'ipe 

Survey# 11!1'.'.5 -o(.,o7'lo12-ZB-G<JS.·3'1q 

Pago -~of...} __ 

6023100 

4D Static Location 

6023170 

Gannna Static Readings Collected on 6/7/2012 
with Tri1nblc GeoXJ-I GPS Unit #63142 and Ludlurn 
Model 2221 #262337A with a 44-20 Probe #PR295571, 
calibration due I 1!30/2012 

0 5 10 20 
- Feet 

0 
0 
<? ,_, 
N 
~ 
N 

g 0 
rr-~~~--~~~~~~~~~~~--~--1 g ~ Coordinate system: CSP Zone llL NAD83, lJS St1rvey Foot ~ 

~ ~ 

N /!"' N 

S~aw" a world of Solutions 

Data Collected By: Dennis Morrison 
01/03/2013 
Data Processed Jn Treasure Island Offic<• 

I / 1 OJ. 'I 
Reviewed By: vf'i/LUll 

i f : // 

Page 12 jlf 50/ 
Date __ "/LZ,U_L_ 
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Lift 2 (6-12in), GWS and 
Gamma Static Count 

Rates 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Sewer Line, Depth 6-12 Inches 

Gamma Gamma Gamma 
Walk-Over Walk-Over Walk-Over 

(cpm) Northing Easting 

25,047 2127309 6023123 
- ------ ----------- ---- --------- ------------
__ 1~,14_D ___ 2127270 . 6023139 

21,720 2127272 6023138 ---
20,607 2127310 6023128 

20,010 2127314 6023118 -- -~-----------

19,908 2127306 6023124 ------------- - --------~--------- - - - --------· -------·-
19,725 2127266 6023136 

- --- -------- -------- - - --------------~-- r--------------------
2127301 6023125 - _1_:3,59_D - --------------------- ·-

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma Gamma 
Biased Soil 

Static Static cpm 
Sample# 

(cpm) >IL? 

12,797 No N/A 
14,015 No N/A 
14,055 No N/A 
12,847 No N/A 
13,853 No N/A 

--- --------------- ------- --------- - - -- - -------- - ___ ,_ 

14,120 No N/A -------- ------------------ ---·- -----·-----
14,792 No __ N_/__A~---------------- ------~---

14,133 No N/A 

Page 13 of 50 
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I
i RADIOLOGICAL SURVEY FORM Smear Counter (lnst #1) 
i Survey Number: TIRS- 06082012 233 GWS 359 Model: 
I Ser>a:#· 

l
lSurvey Description: Bldg 233- A Gamma Walkover Survey (GWS) was performed above the sewer line 
jpipe after 6 to 12 inches cf soil was removed. The GWS was performed in a Contamination Area to 

!Survey was pertormed using Ludlum 2221 # 262337 A coupled with 44-20 Probe #PR295571. 
llprovide radiological characterization data and identify any anomolies. 

reas exceeding or equal to the investigation level wi!! be evaluated by the project Certified Heaith Physicist, 
fo!!oi.v up static surJey will be performed. 

02 0 
Start Time: 800 End Time: ·,130 

Probe/#: 

Seria; #: 262337 

8kgd (laC) CPM; 

S~rial #. 

CaL Due· 11/30/2012 i CaL Due: 
Ref Area SXG (Scan) 16423 j Bkgd (ab): 

Ref Area IL (Scan/ i 9465 I 
Site .., 

Yjllfr-" 
' Approved By: 

Title 

,;.,/;.,;i7 
~ 

\1v'l- £:.,.zco--

~RM-T~-<;;.~ 

01/03/2013 

Page I of 3 

i !:-'tti'-
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Site 233 Gamma Walkover Survey t\bove 
Sewer Pipe. Measurements Collected at 
6 inch to 12.inch Excavation. 

6023030 

ensor lnst.#262337 A 

6023100 

<Mean 3 +std dev (19464 cpm) 

<!Mean 3 +std dev (19465 cpm) 
------- _______ _, 

Survey# r11ZS ··D6o'?)J01J-J'33· (,"J{51 
Page d orl __ 

6023170 

Garnrna Walkover Readings Collected on 6/8/2012 
with Trirnblc GcoXIl GPS Unit #7090 J <'lnd Lndhun 
Model 2221 #262337A with a 44-20 Probe #l'R295l7J. 
calibration due l l/30/20,_,l"'-:I __ _ 

0 12.5 25 50 lllll!!Eor:=c::-m ___ Feet 

0 
0 

~ 
N 
~ 

N 

a 
a 
M 
"
N 
~ 
N 

'oordinate system: CSP Zone Ill. NAD83, US Swvey Foot 

Data Collected By; Dennis Morrison 
Data Processed In Treasure Island Office Reviewed By:_f+( /' _______ Date If, /13 /;z 

11 I I 
, f Page15of50 01/03/2013 
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Site 233 M 262337A 3X3 Ganuna Walkover Survey Measure1nents of 

Soil Above Sewer Pipeline Arca 6inches to 12inches 

In the 7000s 

0 

In the 8000s 

0 
In the 9000s In thelOOOOs In the 11000s In the 12000s In the 13000s 

0 0 37 349 1126 

In the 14000s In the 15000s In the 16000s In the 17000s In the 18000s In the 19000s In the 20000s 

1291 647 178 45 16 7 s 

Cl&;srfirntion 
Method; iManJJa! 

Cl1'15Se~; 

Oau. exc!i;~10n 

ExduSJOrl , .. 

Columns: 100 

25°. 

. . . . . . 

( -- sacmp!.ng .. , 

. . . . ' . 
o: _______ -:___""-T-~---~1-----
~ 1004 '145"15 18026 

· $n<>µ bre,1i's to data vakles 

$..catterpolt 

Ch>S:>if/...allon :Jt<itsLts 

((:r\l:lt: 

Mr,,mum: 

Su01: 

Mei.ln: 
!.t:iid,iin; 

~-~--~--

21535 25047 

Scatterpo1t 

L 

01/03/2013 

' 194{i4 

250-17 

C<'JnceJ 

Std Dev 

1,014 -

: loco<io "'I _,I 

with cpm 

_~19,~..':> . ......J 

Page 16 of 50 
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YFORM 

Description: Buildinq 233 static characterization su:vev of the soil surface after 6 to 12 inches 
soil was removed from above the sewer line pipe. Statics v1ere taken after results from the Gamma 
alkover Survey showed scan rates above the instrument specific Investigation level (ll). Reference suIVey 
IRS-06082012-233-G\/VS-359. Static measurements were taken at 10 cm above the sot~ and are in a posted 

ontamination Area. No locations were above the fnstrument specific static IL. 

< 0 
1100 End Time: 1145 

Jason Webb 

Approved By: '''/"'.( 

~R-'~·-l·C'·~ 

J§ii;Jnatur¥ \,, 
/ ! i 
v ' 

01/03/2013 

~J.odet 

Serial#: 

Prots/~; 

Cal. Ot,;e· 

Mode!: 

Serial#: 

Probe i #: 

Ca .. Due: 

ilc(I 
Title 

262337 
11/3012012 

17767 
19165 

Seria:# 

C<:l!. Due: 

North 

Page j er i) 

2127310 I 6023128 
2127314 I 6023118 
2127306 \ 6023124 
2127266 \ 6023136 

(, /i 3£,:, 
I Oat/, 

J~tl~ 

Page 17 of 50 
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Site 233 Gamma Walkover Survey Above 
Sewer Pipe. Measurements Collected at 
6 inch to 12inch Excavation. 

6023030 6023100 

0 

~ 
~ Sensor lnst.#262337 A 
N 

<Mean 3 +std dev (19464 cpm) 

<:Mean 3 +std dev (19465 cpm) 

6023170 

Oanuna Walkover Readings Collected on 6/8/20 l 2 
with Trimble GcoXll GPS Unit 117090 t and T ,udlmn 
Model 2221 #26233 7 A wlth a 44-20 f'robc #PR295571, 
calibration dut: l 1/10/2012 

0 12.5 25 50 1!1-i>!ll::==---- Feet 

,,/7'~~~- Coordinate system: CSP Zone Ill. NAD83, US Survey Foot 

s~~m),,a world of Solutions 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office Reviewed By: 

01/03/2013 

~aJi __ _ 
Tift 

Page 18 of 50 
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0110312013 

PKG-TIB233-Sl-SOIL 

Lift 3 (12-18in), GWS 
and Gamma Static 

Count Rates 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Sewer Line, Depth 12-18 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

22,108 2127304 
r---- --- -- --

20,167 2127305 
-~------------- - - ----------------------
~Q_,_Q~7 ___ 2127318 - --- ------------

19,635 2127283 -- '-------- ------- ------- -

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

6023128 
---------

6023127 

6023122 

6023137 

Gamma Gamma 
Biased Soil 

Static Static cpm 
Sample# 

(cpm) >IL? 

14,313 No N/A --------------- --
15,014 No N/A --------------- - - --------·------ --

14,134 No N/A --- -----------
16,231 No N/A ------ -----

Page 19 of 50 
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amma VValkover Survev (G\tVS) was performed above the sewer line 
e after 12 to 18 inches of soi! was removed. The GWS was performed in a Contam!nation Area to 

·ovide radio!ogical characterization data and identify any anomolies, 
urvey was performed using Ludlum 2221 # 262337 A coupled with 44-20 Probe #PR295571. 

'"eas exceeding or equa! to the investigation !eve! wi!! be evaluated by the project Certified Health Physicist 
nd a follow up static survey will be performed. 

RWP: 2012 
Survey Date: e: 1300 

irino:dW=) 

Surveyor:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

;~! ylfl 
( I k l 
· • Approved By: 

"RM-T!-C1< 

0110312013 

' 

" :, l 

\· ~. 

( j S1gnhl~re 
V I 

Serial#: 

Prabel#: 

Ca!. Oue: 

Mode! 

Ser:al#: 

Probe/#' 

Cai. Due: 

Seria: # 

Page {of 4 

I Cal Due 

.!Re:' Area BKG (Scan) . ~ ·-- .. _.,_,_ .---·· 

j Ref A'ea 1;,_ (Sc.an; 19465 jl ' --- ~'"---' 
Site -

1 

l-t2..c .~ G/;~/FL ~'1 
I Dale . Titfe 

Page 20 of 50 



PKG-TIB233-SL-SOIL

22 of 73

PKG-TIB233-SL-SOIL 

Site 233 Gamma Walkover Survey Above 
Sewer Pipe. Measurements Collected at 
12inch to 18inch Excavation. 

0 
0 
N 

" N 

Oi 

6023030 6023100 6023170 6023240 

Ga-rnrna Walkover Readings Collected on 6/R/2012 
with Trltnblc GeoXH OPS Unit #70901 and Ludlum 
Model 2221 #262337A with a 44-20 Probe f/PR29557 l, 

.....-~-------------------~--~- calibration due lliJ..Q{~J_2 _______ ----JI 

Sensor lnst.#262337 A 

<Mean 3 +std dev (19464 cpm) 

?: Mean 3 +std dev (19465 epm) 
--------- _______ ___, 

Data Collected By: Dennis Morrison 

0 12.5 25 50 l!lllililli-,.llL:=---flil!I Feet 

oordinate system: CSP Zone Ill. NAD83, US Survey Foot 

Data Processed In Treasure Island Office 
·' l ), /, /, 

Reviewed By:_ ~L- ~/.T-------- Date &,<>,ft 
0 Page 21 or so 01/03/2013 

0 
0 
N 

" N 

Oi 

36/ 
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Jn the 7000s 

0 

PKG-TIB233-SL-SOIL 

Site 233 · 262337A 3X3 Gamma Walkover Survey Measurcn1ents of 

Soil Above Sewer Pipeline Area 12inches to 18inches 

In the 8000s 

0 
In the 9000s 

0 

In thelOOOOs 

2 

In the llOOOs Jn the 12000s In the 13000s 

13 214 938 

In the 14000s In the 15000s In the 16000s In the 17000s In the lSOOOs In the 19000s In the 20000s 

1115 690 246 55 8 1 3 

C!M~ilkation 

Method: '.Manual 

Classa:s: 

Datd b:du::::on 

Columns: 160 ~ 

I 20 

150- . 

100 

SC 

0 
10029 

21,CCO 

1B,CDO· 

·17.COC-

1 J.,orm 

12,CCD~ 

1 LO-CO 

01/03/2013 

J. $how Std'. Dev, 

f,.,_,..__, _____ ~~--~~·~·--,-

13049 15C6Q 1£1038 

Scatterplot 

(.fossific.aUofl Sta1:i;tr;;1;: 

'Cou,1t: 

· M"H<>urr.: 
M<il<<fll'~f11: 

Swm: 

22108 

194Q4 

- nws 

::;;,: ~. 
100, 
22l• ,-

476317 

OK 

'g] 

1 

=~··»·•···.•··:::-J 

4 locations 

with cpm 

d9,465 -----

Page 22 of 50 
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,, 
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7 

survev of the soil surface after 12 to 
:f soi! was removed from above the sewer line pipe. Statics \vere ~aken after results from the Gamma 

Walkover Survey showed scan rates above the instrument speciftc investigation level (!L). Reference survey 
S-06082-012=233-GWS-361. Static measuiements were taken at 1 O cm above the soii and are in a posted 

ontamination Area. No locations vvere above the instrument specific static !L. 

233 JS 
v EndT;me: 1330 

?;in:dN:~-,:c) 

Model; 

Serial# 

P~obe /#: 

ca;. Due: 

Mode!: 

Serial#: 

Probe/#: 

CaL D;.ie: 

Serial#'. 

Cal. D1,;e 

Page /olcJ 

Bkgd ('.ab) CPM: 

MDA (dpmll oc~'l 
----'----~I 

Count T;rne(min;: 

262337 
1113012012 

Surveyor: Dennis Morrison ~~~ .......... -~ R~f .A!ca SK:G \Slafic; 17767 lj 011.'::lv ""'""'· 

Ref Are.:i IL (St-a!ic) 19165 r 
Date1 6 ,/,/(.;z Sit€ Location 7 

#2·1G.arri·tna · ····-1 #4 

[iiy Gross <or?: µRJhr 

cpm IL 
Contact Contact 1 rn 

Approved By: 
\ , , I \ h f i , 

.J0k,.., 1011 p- ,).'0 1 L 1_/_rr 
Print Name ./ Signatf re Title 

J 

G Jo !12 /\ 
lDatJ <f~ 

FRW.-T!-01-~ 

01/03/2013 Page 23 of 50 
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Site 233 Gamma Walkover Survey A.bove 
Sewer Pipe. Measurements Collected at 
12inch to 18inch Excavation. 

6023030 6023100 

Sensor lnst.#262337 A 

<Mean 3 +std dev (19464 cpm) 

<:Mean 3 +std dev (19465 cpm) 

6023170 6023240 

GamnK1 \Valkover Readings Collected on 6/8/2012 
with Tri1nblc GcoXII GPS Unit #7090 I and J,udlurn 
Model 2221 #262337A with a 4'1-20 Probe #PR29557l, 

~ calibration ~uc l I /30/20!1 __ . __ ---··--

0 12.5 25 50 
"'"'lm..:::=::m---Feet 

.J:<>',~· .. , Coordinate system: CSP Zone Ill. NAD83, US Survey Foot 

S~iiiii'i 1·'a vvor!d of Solutionn 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

0110312013 

Date i,,b 5 / 1,_ 
I 7 

Page 24 of 50 
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0 
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01/03/2013 

PKG-Tl8233-SL-SOIL 

Lift 4 (18-24in), GWS 
and Gamma Static 

Count Rates 

location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Sewer Line, Depth 18-24 Inches 

Gamma Gamma Gamma 
Walk-Over Walk-Over Walk-Over 

(cpm) Northing Easting 

20,053 2127270 6023144 
~---------- --- _,, __________ -

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma Gamma 
Biased Soil 

Static Static cpm 
Sample II 

(cpm) >IL? 

17,535 No N/A 
---- - --- -------------- --- -

Page 25 of 50 
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. ,.-.7 

Page ( "'~'$ 

RADIOLOGICAL SURVEY FORM 

umber: Model: 

Serial#: 

Description: Bldg 233-A Garnma Walkover Survey (GWS) was performed above the sewer line Protel#: 

pe after 18 to 24 inches of soil \Vas removed, The GWS was performed ln a Contamination Area to Ca •. Due: 

·ovide radiological characterization data and identify any anomo!ies. 
urvey was performed using Ludlum 2221 # 262337 A coupled with 44-20 Probe #PR295571. Mede:: 

Serial#: 

reas exceeding or eq:y~l to the inV~f;tigation level 'Nill be eva\!-Jated by the project Cert!fied Health Physicist, 
and a fo!!ow up static survey wi!I be performed. 

RWP: 2012 JS 02 0 
Survey Date: ~500 262337 

~i'u.<¢0 N"'"'~) 1113012012 
Robert Alexander 16423 

F<.ef Are;a 1:... (Scan) 1Q465 
-~-~~--~--;[ 

·(.~;;t,,. '"-tf V¥ Approved By: 

' ' 
\ 

. l \\ ( ·\ 
. \ \ ) \ f I , • ..J<J k, 1')'1<; ,.,-. : )/\ I L /::._Cl (:/.l</!t 

Date 
'-"l'l&~-":'"l-C<--, 

Print NameT___ ------ Sign9fure {/'-_......, Title 
/.- J 
[i 

0110312013 Page 26 of 50 
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PKG-TIB233-SL-SOIL 
Site 233 Gamma Walkover Survey Above 
Sewer Pipe. Measurements Collected at 

18inch to 24inch Excavation. 
6023030 6023100 

~ Sensor lnst.#262337 A 
N 

PM 
<Mean 3 +std dev (19464 cpm) 

~Mean 3 +std dev (19465 cpm) ___________ _, 

Survey# f;{l5-c60 B 501& -- cJ ?,).~{y,;vfj,t,;:;! 
-1 Page __ /) of--2__ 

6023170 6023240 

Ga1nma Walkover Readings Collected on 6/8/2012 
with Tri1nbk GcoXH GPS llnit 1170901 and Ludlum 
Model 2221 i/262337A with a 4<1-20 Prnbc #PR295571, 
calibration dnc_ 11/30/2012 __ _ 

0 12.5 25 50 --==-•--Feet 

0 
0 

;! 
N 
;;; 

Coordinate system: CSP Zone Ill. NADB3, US Survey Fool 

world of Solutions 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/03/2013 

Reviewed By:1L"-~ Date Gjr1, /ic 
I 

Page 27 of 50 
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In the 7000s 

0 

In the 14000s 

464 

PKG-TIB233-SL-SOJL 

Site 233 H 262337A 3X3 Ga1nma Walkover Surv~y Measurements of 

Soil Above Sewer Pipeline Area 18inches to 24inches 

In the 8000s In the 9000s In thelOOOOs In the llOOOs 

0 0 0 3 

In the lSOOOs In the 16000s In the l7000s In the 18000s 

392 243 114 24 

Mt~thod: l Manu,;11 •' 
C'as~ifl<:;.;-tion 5\-;;.Mti\'.'.5 

)unt: 

In the 12000s 

45 

In the 19000s 

1556 
ll7H 

20053 

s 

:<3572865 

Cxdusk>n .,. 

Columns: I/JO . 2:: 

I 
.50 

~0.CtX:: 

19,!':'.00 

1?.0CO 

16,~G:l 

~ 1'5,QC{l 

o 15.5-C{l· 

12.~00 

12,00:;. 

01/03/2013 

s_~'.'1p\i<"19 ••. 

Seatterplot 

Time 

1946-4 

2.D053 

15150 
1soo1 

OK 

In the 13000s 

265 

In the 20000s 

1 

Page 28 of 50 
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rvey -Descri!Jtion: Buitdinci 233 static characterization survev of the soil surface after 18 to 24 inches 

soil was removed from abov€ the sevver line pipe. Statics were taken after results from the Gamma 
lkover Survey showed scan rates above the instrument specific investigation level (!L}. Reference survey 
RS-06082012-233-GWS-362. Static measurements were taken at 10 cm above the soil and are in a posted 

ontam!nation Area. No !ocations were above the instrument specific static rL 

RWP: 2012 233 JS 02 0 
Survey Date: 6!812012 Start Time: 1500 End Time: 1515 

Surveyor: _ -·-

1 .. \ "; I , 

Page f of il 

Afph~ 

Model: Ef:iciency: 

Ser;a1 #: 8kgd (fab) C?M. ~ 

Probe f#: 

Serial#: 

ca:. Dwe: 11/3012012 Cal Due 
262337 jl Serial#'. 

I
· I Ref Area BKG (S!:;;tic: i 7767 I Bkgd (lab;: 

, RefArea!L(Stahc) 19165 
1 Si~e Location 7 

Exposure Rate #4j 

µRfhr 

Contact 1m 1 m 

Approved By: 
\ "\ ' I, ' '· 1 ' , I 
~Oh.i.t l..v-.iC:r 'i- 111 f · Li< c_ r-

Print Name I ' /i Sig'n¥/ Jre Title 

, . A 
G /;fr_ ti':&'-'-' 

1oat 7 
'J \' 
'.) =~M-T:-o··-'. 

01/0312013 Page 29 of 50 
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PKG· TIB233-SL·SOIL 
Site 233 Gamma Walkover Survey Above 

Survey#cl716·06o0Joiii-?J'3· {,,,,y;. 36 l? 

Page -· cJ of_ ,} 
Sewer Pipe. Measurements Collected at 
18inch to 24inch Excavation. 

6023030 6023100 

g 
"' !'-~-·---··-
~ Sensor lnst.#262337 A 
N 

CPM 

< Mean 3 +std dev (19464 cpm) 

<:Mean 3 +std dev (19465 cpm) 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/03/2013 

6023170 6023240 

Gamina Walkover Readings Colkc1cd on 6/8/2012 
with Trhnblc GeoXH GPS Unit #7090 I ou1d J .udhun 
Model 2221 #262337A with a 44~20Probe1/PR295571, 
calibration due 1 l/30/2QJ_1, _________ . ___ _ 

0 12.5 25 50 
- -::-----Feet 

Coordinate system: CSP Zone llL NAD83. US Survey Foot 

Reviewed By: __ ·-¥-~:IL' ____ Date.~. 
Page 30 of 50 
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Attachment C 

Sampling Gamma Static Count Rates 

01/03/2013 Page 31 of 50 



PK
G

-T
IB

233-SL
-SO

IL

33 of 73 /\ PKG-Ti8233-SL-SOIL 

s14a~· 

405 

Building ?3?}?:_i_Q_??:t'r'l?l_ing of as~ha:~ ar:d soil from bins inside cf :estr-cted area 
:rpcse of this survey-sampling is to p~ovide: waste c:-.aracterization of rnateriais in b:ns from Buildir:-g 233 

iocatio"ls v.'ere based on random numbers fr on EPA SW"846 suppiied by the project Certified Health Ph/sic: st. 
collected witi'": a. dispcsaoie plastic scoop at speci:'ied locations inside of bir:s. As;:italt samp:es vlere p:acec i.-:side of a 

t.garOage bag and pu!variZed w:t..'1 a hart1!Tler. Sa-rnple contSl11ers are 16 oz p1estic jars wh:ch were 1ibe1e,{ a custcdy s$al placed :in !id, 
;a!iy bagged ar.d !oa-dsd into a sl:ppir:g co:-itainer 'Ni'.:h t'.'.e CcC placed !:>side and a custody sea: pi aced er. lid of shipping container. 
of the sample locations ;s attached. 

1iPT:ii514 #21 ·, 
IJPT3014 #311 
PT3014 #411 

Appro'le-d By: 

:"""'\/·Ti·0'·1 

~o\_._...r ~\' 
Print Name 

01/03/2013 

OG2 

8/2/2012 Time: 30 

.f/r-p"' 

Page 'of s 

Model: E!f,ciency: _ 

Setia!#: 3i:.gd'.,ab)CPM:( "",! 

_j 
IB233-PT3014-Si.08~,2 "Jl 

1 TIS23~Pf3014-=-S.2~08.~2 --T
1 

, Tl8233-PT30i4-S3-08~,2 j 

Tl8233-PT3014·S4-0812 'I 
TIB233-PT1049-S1-0812 
flB233-PT1049-S2,J812 i 
TIB233-PT1049-S3-0812 I 

I TIB233-PT1049-S4-0812 . 
TIB233-PT2777.S1-0812 I 
T!B233-PT2777-S2-08~2 ii 
Tl8233-PT2777-S3-08'2 11 

Tl8233-PT2777-S4-0812 
TIB233-PT2438-S1-08f2 
TIB233-PT2438-S2-0812 
Tl8233-PT2433-S3-0812 

TirJe 
~J,,o/o_ 

Date[ 

1\/b 
' Li(t::T 

Page 32 of 50 
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Page~ 

Su:vey Number: TIRS- 080'\2012 233 JSS t05 

µR/h' i Comments 

.1:-: __ 1 __ ~~~~--'~ 
<IL 8 3· l 1l::5L::i::i-, 

PT2495 #1/ 1454 <IL 8 3 Tl B233-PT2495-S ·, -0812 

I PT2495 #2i 1458 <IL 8 3 TIB233-PT2495-S2-0812 

PT2495 #311501 <IL 8 3 Tl8233-PT2495-S3-0812 
PT2495 #4! 1504 <!L 8 3 T!B233-PT2495-S4-0812 
PT2797 #111508 <IL 8 3 Tl8233-PT2797-S1-0812 
PT2797 #211511 <!L 8 3 TIB233-PT2797-S2-0812 
PT2797 #311515 <!L 8 3 Tl B233-PT2797-S3-0812 
PT2797#4/1518 <!L 8 3 TIB233-PT2797-S4-0812 
PT3440 #1 i 1523 <!L 8 I 3 TIB233-PT3440-S1-0812 
PT3440 #21 1530 <IL 8 3 TIB233-PT3440-S2-0812 
PT3L40 #3! 1533 <IL I 8 3 TIB233-?T3440-S3-0812 
PT3<40 #4! 1535 <IL 8 3 Tl B233-PT3440-S4-0812 
PT3009 #1/ 1540 <ll i 8 3 TlB233-PT3009-S 1--0812 
PT3009 #21 1542 <il 8 3 TlB233-PT3009-S2-0812 
PT3009 #3/ 1547 <JL 8 3 Tl8233-PT3009-S3-0812 
PT3009 #4/ ~ 550 <iL 8 3 Tl B233-PT3009-S4-0312 
PT1113#1i0820 <IL 8 3 TIB233-PT1113-S1-0812 
PT1113#210828 <IL 8 3 TIB233-PT1113-S2-0812 

<IL 8 3 Tl 8233-PT 1113-83-0812 
<il 8 3 TIB233-PT1113-S4-0812 
<lL ! 8 3 TIB233-PT301e-S1-0812 
<IL 8 3 TIB233-PT3016-S2-0812 
<IL 8 3 TIB233-PT3016-S3-0812 
<!L 8 3 TIB233-PT3016-S4-0812 
<IL 8 3 TIB233-PT2984S1-0812 

Tl B233-PT2984-S2-0812 
Tl B233-PT2984-S3-0812 
TIB233-PT2984-S4-0812 

~M-il··Y-1 
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Shaw Environmental, Inc. 
Page~ 

'(iT.!'i!eC N<'..~x:) -==:;;i Survey Number: TRS- C80':2012 233 JSS 405 

•• #4 

µR/hr I Comments 

n 30= 
Gross 

30 cm Netj 

TIB233-PT1105-S1-08' 2 
118233-PT1106-S2-0812 

<IL 8 I 3 Tl8233-PT1106~83-0812 

<IL 8 3 Tl8233-PT'.106-$4-0812 
<IL 8 3 Tl8233-PT2415-S1-0812 
<[L 8 3 TIB233-PT2415-S2-08'.2 
<IL 8 3 T!B233-PT2415-S3-08' 2 
<IL 8 i 3 TIB233-PT2415-S4-08'.2 
<IL 8 I 3 TIB233-PT2C79-S 1-08'. 2 

' <IL 8 3 TIB233-PT2079-S2-0812 
<IL 8 3 TIB233-PT2079-S3-0812 
<IL 8 3 TIB233-PT2079-S4-0812 
<IL 8 3 TIB233-PT2428-S1-0812 
<IL 8 3 Tl8233-PT2428-S2-C812 

FRlo1·Tf-01·1 (A) 
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Shaw Environmental, Inc. 

11 

ll
(S)=Soil 

I (A)=Asphalt 

1: 

North 

FR:M-Tl~)1·2 

01/03/2013 

PKG-TIB233-SL-SOIL 

Survey Number: 
TIRS- 08012012 233 

Page 4 of 6 

JSS 405 

·.=,1 ,, 
j! 

!I 
!1 

11 ,, 
:1 
11 
,1 
11 

II 
il 

Legend . jJ./> 
, ' ,Y 
:,'--_;' 

Smear Locatiori 
___f~ 
),......{ 

Static Locat~on 
*AH exposure rates are genera! area uniess otherwise noted. 

*Exposure Rate microH/nr Cor;Jmodity Locaton 

;/\ _,_, 
Soll Sample Location 

Page 35 of 50 
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PKG-TIB233-Sl-SOIL 

PT2495 (S) and PT241S (A) 
-s,lmil[i;~1~1/.1- -- --··---- -·0

-

----~tlroer (ti.OJ {tee.!.L._ He lght Width 
3.G 7.2 

0.8 
3.i-

O.B 

1rr24::Jg (5) and P'f.2:428 {A) 
·-""Sil(;~~To1'ut on ul ~-~-

('orlJ()f (O.O) (feet) ,__H_e_i~g_h_t---f ___ W_i_d_th _______ f:(i!Og_th __ 
1 0,9 2. 7 12.9 

·-2 ~~ ~~9 4.4 11.1 
1------3c---·---Jl---·-3"°· ."6c-·- 5.7 

1.4 

14.1 
4 2.3 2.1 

3 1.6 2.1 ?_.l __ _ 

~----4 0.6 '----"' J. ""----"'---'"''"'""7--' 

01/03/2013 Page 36 of 50 



PKG-TIB233-SL-SOIL

38 of 73

Not(~s: (A)- A$ph0!r 

{S)"'Soil 

Sqrnplc ftl .SU:irt<"d SW corner of Bin 

Si:llDiJk> lt7 Stan-"d NW c.orner ol Bin 

Sarnple lt3 Started NC corner of Bin 

Sa!Y1plc- f/4 St;lrt<-!d SE corner of Ain 

PKG-TIB233·SL·SOI L 

James Irvin Kim Matheny Drr=rrison 

urv~~: k 
Survey Number: TIRS· 

<JtciI ~~-=-~= Date 'f5:_/U? 1·2.. 
8012012 233 JSS 405 
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PKG-TIB233-Sl-SOIL 

Attachment D 

Test America Sample Analysis 
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TestAmerica St. Louis 

MV1FG 
MV'.i.Pll 

MVlP.J 
MVlPK 

MVlPf1 

MVJPM 
MVlPN 
MVlPP 
MVlPQ 
MV1PT 
MV1PV 
M\!1PW 

MV:LPX 

MVlPO 

001 
002 
003 

004 
00!) 

006 
007 
ooe 
009 
010 
OJ.J. 

012 

OJ.3 

0 J.4 
Ol!,l 

PKG· TIB233-SL-SOIL 

SAMPLE SUMMARY 

F2l!0'/0'10(i 

~1'IB2:33-P'1'30l4-S1I82 f S3, S4 .. OH12 

TJB233 ·· l?T10'l 9-S1, S2, S3, 84-0812 
Til32 33 -P'l'2'1'/7-S1, S2, S3, S4-08 l2 

'l''.rB2 33 - P1'24:l8 -81, 82, 83, S4 ·· 0812 
TID2J3-PT~495-01,02 1 03,04 0012 
TIB233-PT2197-S1,82,S3,S4-0812 
TID~33·-PT3410-Sl,S2,S3,S4-0B12 

'l'IB2 3 3 - P'!'3009 .. 811 82' S3 I 84-0812 
'l'IBA 3 3 '-PT1ll3 -81, 82 I $3 I 84 -0812 
'1'102 3 3 "P1'30J.6 ~ $1 I S2 I S3 f S4., O~! 12 
'l'JH233- PT29B4 "D:J, S2, 53, 84-0812 

TIB233 '·Pl'l106-Sl, S:?., S3, S4-0812 

'J'lB2 3 :{ - P'1'2 0'19 '"Sl I 82 I S3' .S4 <·0812 

'l'JB;!33 P'f242H-S1 1 S2,S3,S4··0812 

TID233hPT~415-Sl,S2,S3,S4-0Bl~ 

· Thl' anr;ly:k,i\ Jl;>nhs {}f ~::~ i;;:mph:> li\kd :1\l;h'r :sc J'rB>\'ll!1.\.i ,111 !he f0llnwhg ;ng\'; 

. AU c1\rni.\\knh :m: p•:rfoun.:<I hl·1<>t\' i;1u11ding 1<1 ;":Y\•it! wun<l<tffeu·o;~ it, c.i'.nibi.:d :c•_,11\<; 

. !h';J;;,, fl(j:,·;J ::l~ 'ND" \\<fl< lh,1( (l\'(<.'\''.i:·I <it \'H :ihon: \fl~' ~taK'd :1mi:. 

·Thi~ 1i.:1wi: 1m:~1 nP! lw l~prnJut<.'lL \'~1·q1! ill fo!t, wid1r1m d;~· wri;wu i\ppr;.w;i) of ;lw Lll»Hi\\";y . 

. Rc\l;\b fo1 the foliuwl11g p:it.llHl'i\·;,; ,uc iwve rqmi\d oa ,1 d1y \H'igt~! \>asi;;.; ;,)]or. rdrn>\ivl1y, ,1c,;;;)(), !h:.iqH>int, i1~11i•ahi1ity, l.iyen. ndot, 

p;urn fitter ll':,1, ptl, jl(Jltl~ity JH\'~.s11r<-~. H':w1h·i;y, f'(:1ll'x p0te:1ti~l. sp~cifi<.: gr.wily, sp,,! tnb, ,,Jfoh, ~n1uhility, klll!J\!f\ll\Hc. \lsnJSity. amt wdghl. 

0110312013 

LOT# F2H070406 

SAMPLED 

p_~~J:~ 

08/01/12 
08/01/12 
08/01/12 
08/0:l/12 
os/01;1;1 
08/01/12 
08/01/1?. 
OH/Ol/12 
OB/02/12 
08/02/12 
OB/02/12 
08/02/12 
08/02/12 
08/02/1:~ 
08/0?./n 

Page 39 of 50 
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Si\MP 

TJM1•! 

13: 4 8 

1 1!: 01 
11;: 20 

14:34 
l'.;: O•l 

15:18 
1~):3!) 

l~): !SO 

08: 3~)-

00:52 
09:26 
09: 111 

10:15 
:10:30 

09:59-



PKG-TIB233-SL-SOIL

41 of 73

T estAmerica SI. Louis 

PKG·TIB233-SL-SOI L 

Shaw E & I Inc 

Client Sample ID: TIB233-l?T3014-Sl,S2,S3,S4-0812 

Radiocl1e1nistry 

r.ab ,(;/1rnple ru: F2!!070,106~001 

\'iork Ofcler: MV:i. PF 

i'1ntr-Lx: 

Result Qual 

Gamma Ra-226 & Hits l3y BM!, GA-01-R MOD 

71ctir1inm 22·1 

Aotini1.1rn 228 

Bf-.Df!iHth 212 

!3iamuth 214 

Co~it>m l:-f1 

},Cdti ~:10 

LEi-nd 212 

Loa_d 214 

Potassium 40 

Prot:actin.i.tut\. :~31 

Had.ium (226} 

Hadium 228 

'l'hnllium 208 

'J.'ho-i-:iml\ 220 

Tho1.-.h;m ?.34 

0.03 

0.64 

0.0 

0.52 

0. oos 
0.06 

0.47 

0.66 

10.6 

.,0, "! 

0,!52 

0,64 

0.103 

0.103 
0.56 

0,09 

0.56 

u 

u 
\) 

IJ 

[J 

u 

rJ 

DatR aro incornploto without the o<vJe narrat;ivQ. 

11.nc i.a det1Cu:mi11Act by i.nstrumor:d_·, performance only. 

Bold :z.·asults ilre greater than the MOC. 

'l'otal 
Uncmrt. 

(2 q+/-) 

0.1-2 

0 .lO 

0.35 

0.15 

0.033 

0.$0 

0.12 

0.15 
l,8 

1. 0 

0 .15 

0. 18 

0.048 

0.048 

0. 1jf) 

(). 11 

0' 115 

u Roault is less than t:he anmplti detection limit. 
01/03/2013 

LOT# F2H070406 

D<:ite Collected: 
Date Rt~Gl:-~ived: 

RL :mdc 

Of!/01/17 :1348 
OB/01/12 08'>0 

J!rop 
Dt<te 

J\nalyuia 
Date 

pCi/g Batch II 2221051 Yld % 

0.89 08/0B/12 Otl/29/:t;; 

0.12 00/08/12 00/29/12 

0' 3J OB/00/12 OB/29/12 

0.14 OB/OB/12 00/29/12 

0.061. OB/OtJ/12 ()B/29/12 

t '5 08/0l)/12 00/29/12 

0.11 00/08/12 08/29/12 

0.12 08/08/12 08/29/12 

0.9 08/00/12 00/29/12 
I , ') Ull/08/lZ OfJ//.0/11 

{J. eio 0.14 00/08/12 00/29/12 

0.12 00/08/12 00/?.9/12 

0.058 00/08/12 08/29/12 

0,058 00/00/12 00/29/12 

1.3 OB/OB/12 0(l/2t)/J2 

0.35 08 /0B/1'1. OH/%9/l?. 

1. 3 08/0B/12 08/29/12 

Page 40 of 50 
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TestAmerica St. Louis 

PKG-TIB233-SL-SOI L 

Shaw E & I Inc 

Client Sample ID: TIB233-PT3014-Sl.S2.S3.S4-0812 DUP 

Lab i:lamplo lD: Fl:!l0'/0406 ··001X 
Wo.l'.k Otdor: MVlPF 

Mat:r:Lx: SOJ,JD 

Paramatl!lr Re1n11t Qual 

Gamma Ra~226 & Hits By EML GA-01--R MOil 

hGtixd Ul\l 227 0' 11 u 

Actiniut11 228 0.62 

iJ.isrnuth 212 0. ~~ 9 u 

nts111uth 214 0,40 

Ce~;:i Uni 137 ···O. OOf; u 

Le<i.d 210 0.2 u 

r .... ead 212 0' 42 

J:,tiad 2:t4 0.114 

r'ota~.1t1iun1 40 11.0 

Pt:•>tactf.niurn 231 0.09 u 
Radi\lm (226) 0 ,40 J 

Raditml 226 0.62 

'!'hallium 208 0.205 

·rhoriu1n 220 0.?.05 

Thorium 2311 0.f.I u 

Uran:i.um ?:J:_i o.on ll 

Ur.::inti.:m 238 (}. 8 u 

NOTE (S) 

Dat<1 .;u:a inoomplmto w:l.thout t.lw C<l$0 niu:r.ativo. 

MDC in dGtermined by inatru.mont po:i;fo:tmance only, 

Bo.1.d rosultft 1u:0 groater than tha MDC. 

Radiochemistry 

'11otal 
Urmar,t, 

(2 cr+/-) 

(}. 21 

0.16 

0.%6 

0.12 
0.03!) 

1.0 

0. l.l 

0,12 

1.8 

0. 1-1 

0.12 

0.16 

0.054 

0.054 

} . 1 

0. 10 

J . 1 

DH Le Col lc~c ted ~ 

flate Ht~coivt::d: 

HL mdc 

08/01/1~ U4B 
08/07 /l:! OIJ~;o 

Prep 
Date 

pCi./g Batch II 2221051 
0.43 0!3/0&/12 

0.18 00/08/12 

0.'.19 OB/OB/12 

0.l2 08/00/12 

C.063 OiJ/OtJ/.12 

2.0 08/0fl/l?. 

0.11 08/08/12 

0.11 08/08/12 

0,6 08/0B/12 

1.9 OB/08/l:.? 

0.50 O,l& 08/08/12 

0.10 08/08/12 

0.01).1 08/0B/12 

0. 04:1, 00/0B/l.2 
l . (l O!J/OU/J?. 

0. <]} !)8/;:lll/l;: 

1 .H Oij/08/1?. 

-----· 

Annl.y1;~.1J 

Dato 

Yld % 

OB/'.?9/12 

00/29/J.2 

{)t\/?.9/l~: 

OB/29/12 

08/29/!2 

OB/29/12 

08/29/12 

08/29/:1.2 

08/29/12 

OB/29/L? 

00/29/12 

OD/29/12 

08/29/12 

08/29/12 

Oi!/29/1? 

t)!)/~ll)/1:! 

OB/29/12 

J 

u 
Hesult is grcator than Bample dotection limit but. loss than stated reporting .l.intit. 

'.Reau101~/3~13'h than th<:> sv.mpls detnction limit, Page 41of50 
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TestAmerica St Louis 

PKG-TIB233-SL-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-PT1049-S1.S2.S3,S4-0812 

Lc1b Sample lD; F?H070406----00?. 
Work Order: tv1V1PC 

SOLID 

Pa:t:ametor Hesult:. Qual 

Gamma Ra-22b & Hitn By EML GA-01-R MOD 
Act-Jllium 227 

Actinium 220 

Bismuth :!.l.? 

Biun1uth 211. 

Ce~J-ium l ")'/ 

J_,cn.d 210 

;Lt,i?~'td 212 

:r~oad. 214 

Pota,;;sillm 40 

P1·otact.i.n 1.t!ill 2 3 J 

R&ctiurr, (226) 

Hadium 228 

'I'hallium 208 

'I'boriull\ 2:2!3 

'!'hoJ_'iUm 23') 

Urn_ninm 235. 

NOTE (S) 

-o. 1.1 

0.31 

o. :n 
0.50 

() .o 
n. :.3 

0.36 

0.47 

10' 11 

0.t;h 

0.50 

0.31 

0.160 

0.160 

o. 2~> 
(J' 11 

u 

u 

u 
u 

u 

J 

\) 

fJ 

I.I 

Dal;a a:i;:e incomplete without:. the cai:ia ri.arx:ativo, 

MDC is deter.minecl by instrument pB1:f"ox:manoe only. 
Hold ;coaul ts are gre<:\te): than thG- MDC, 

Radiochemistry 

OaLn Coll c~ctecl: OG/Ol/n llJOI 
D<\te Receivf~d ~ OIJ/O I /12 08')0 

•rot.Oil 
uno~rt. l?rep Analysis 
(2 o+/~) RL mdo 

Dnto Di1t0 

pCi/g B;;ttch JI 2221051 Yld i 
0. 32 l)' ~14 08/0B/12 08/)9/12 

0.15 0.26 00/00/12 08/29/12 
u. 31 0.48 08/0fl/lL 08/29/12 

O.l-4 O.ll 00/00/12 00/29/12 
0.031 0,0>36 08/Uli/J? OS/?.9/12 

0.9H LO OU/00/12 00/29/1:? 

0.12 0.12 00/00/12 00/29/12 

0.11 O.l.l 00/00/12 08/29/12 

.t' 7 0.5 00/06/12 08/29/12 
0.5~ i '() OH/OH/12 OH/29/12 

0.14 o.so 0.11 00/0B/ 12 OB/29/12 
0.15 0.26 00/00/l.2 00/29/12 

0.060 0.059 00/00/12 00/29/12 
0.060 0.059 00/08/12 08/29/12 
0. !j 1 1 '~) 0l}/0f.l/l2 08/?.9/ 12 

0.20 0.31 OB/OH/:I? OU/29/12 

0. 41 l.S 08/00/1-2 08/%9/12 

J 

u 
Result is greate1: than sample detect:i.on lir(lit but less than stated reporting limit. 

Hesul©.1/00/20.1& than !;he sample dotoction limit, Page 42 of 50 
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PKG·TIB233-SL·SOI L 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2777-S1.S2,S3,S4-0812 

f,Ah Scimpl e~ TO: 1!'2Il0701J06--003 

Work OrdE-:r: MVlPH 

Matrix: SOI.ID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 2?:1 -0.26 [) 

Actinium 228 0. 32 u 

Bi srnnth 212 o. 23 [) 

Bismuth 214 0. 44 

Cesium 137 0.0 u 

J,ead ?.10 0.5 [) 

Lead 212 0.50 

Lead 214 0. 68 

Potassium 40 8.3 

Protactinium /.31 0. 01'7 [) 

Radium (226) 0.44 J 

Ritd:Lum 7.7.8 o. 32 u 

'L'haJlium 208 0.09B u 

'I'hori1nn 2?f3 0.098 () 

Thorium ?.34 0. 55 u 

Uranium 7.35 0.10 u 
uranium 238 0. ~i5 u 

NO'l'E(S) 

Data aro incomplete without the caae nar..1::ative. 

MDC is determined by instrument performance only, 
Bold results are greater than the MDC, 

Radiochemistry 

Dal:o Co11ectod: 
Dato Heceived: 

Total 
Unoort. 

08/01/12 1420 
08/07 /12 0850 

Pl:ep 

(2 a+/-) RL mda 
Dute 

pCi/g Batch JI 2221051 

0 .1.\4 0 ''/3 08/08/12 

0.1.2 0,48 08/08/12 

0.42 0,72 08/08/12 

0.19 0,16 08/08/12 
0.017 0.14 08/0fl/12 

1. 3 2.~ 08 /08/12 

0.16 0.15 08/08/12 

0.19 0.12 08/08/12 

2.1 1. 8 08/08/12 

0.075 2.4 OU/08/12 

0.19 0.50 0.16 OB/08/12 

0.12 0.48 08/08/12 

0.0'/9 0.13 08/08/12 

0.079 0. l'.1 08/0il/12 

0. 62 2.2 08/08/12 

0.26 0.44 08/08/12 

0' 62 2.2 08/08/12 

Analya:ls 
Data 

Yld % 

08/29/12 

OB/29/12 

08/29/12 

08/29/12 
08/29/12 

08/29/12 

08/29/12 

08/29/12 

08/29/12 

Oll/29/12 

08/29/12 
08/29/12 

08/29/12 

OR/29/1?. 

08/29/12 

00/29/12 

08/29/12 

J 

u 
Result is gr.eater than sample deb~ct.i.on l.imit but lAss than stated reporting limit. 

Rosul~1/.00/~£33 than the sample detection limit. Page 43 of 50 
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TestAmerica SI. Louis 

PKG-Tl 8233-SL-SOI L 

Shaw E & I Inc 

Client Samole ID: TIB233-PT2438-Sl,S2.S3.S4-0812 

Lnb :Ja1nplc ID: F2U0"/0tl06-·-004 

\
1lork Order! MVlPJ 
Matrix: SOLID 

Parameter Ro!i\tlt Qual 

Gamn1a Ra-226 & Hits Dy EMJ., GA-01-R MOD 
1\()tin iu11• 227 0 .0£1 G 

Actinium 220 0.31 

nismuth ?l? O. l6 \) 

Bismuth :2l4 0,43 

Ce:1ilH\'. 1'..3'1 ··O, 003 u 

L0iHl 210 1 . ?, \! 

Lead 21?. 0.5'1 

Lead 214 0.55 

Potassium 40 11.2 

l't'bttJ.et.i nium 231 0 .037 lJ 

Radium (226) 0. 43 J 

Radium 220 0.31 

'I:hallium 200 0.173 

'rhol:lum 228 0 .113 

'l'horium 23<1 0 .2;; u 
uraninn1 235 0.] !') u 
Ur.o,n.i um 73tl 0,2? " 

·-·--~~~-----

NO'rE (8) 

Data <1.ro incomplel',e tlitho\lt tho case 1mi::rative. 

MOC is dete:r:mined by inst:cumant performanco on.ly. 
Bold r:Bsultn u:r.e graator than the MDC. 

Radiochemistry 

Dot 0 CoJ.Jocted: 
Dal:e Hec(";d_ved: 

IJ.'otul 
Unoort. 

(2 0+/-) RL rndc 

OU /01 /12 H 34 
08/0-1 /l/ os:,o 

Prep 
Uato 

Analysis 
oate 

pCi/g Batch # 2221051 Yld % 

0. 19 l,1 00/0fJ/.1.2 08/%9/1 ~~ 

0,17 0,30 08/08/12 08/29/12 

O,J6 (i.(,? 08/08/1?. 08/~'1/l?. 

0.14 0.13 00/08/12 OB/29/12 

0.0SB 0.099 OB/Otl/1;'. OB/79/12 

1 .3 ). 7 OG/00/12 08/?.9/:l? 

0' 14 0.10 OB/08/12 08/29/12 

0.13 0.13 OB/08/12 OB/29/12 

2.l. 1,2 08/08/12 013/29/12 

0.098 2. 0 08/0B/12 08/.29 /:L2 

0,14 0,50 0,13 08/00/12 OB/29/12 

Q.17 0.30 OB/08/12 00/29/12 

0.064 0.052 00/08/12 08/29/12 

0.064. 0.052 00/08/12 00/29/12 

0. 52 l. 7 08/08/J.? ()fJ/~~Si/1'.~ 

0. 16 0.33 01)/08/:<_::: (}8/2'.)/12 

0.$% 1. 7 08/08/12 Dil/29/:>2 

-------------

" 0 

Reoult 1.s groator th~n aample detection limit b\ll:. less than stated l:Op<,:i:ting limit. 

H1.:H1tll©.1/00/2Ch1:& than the oamplo detection limit. Page 44 of 50 
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T es!America St. Louis 

PKG-TIB233-SL-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233·-PT2495-Sl.S2.S3.S4-0812 

L,'_tb Sampln 1D: F'2Jl070406--00!) 
VJork Oedor: fviVl Pf\ 

M<,t:tix: .SOLl'U 

Paxainoti;ix Rcuult Q1.1<1-l 

Gamma Ra~,226 & Hits By EMf.; GA··Ol-R MOD 

i\<~t1niurn 2'27 0 .09 \) 

Actinium 228 O.il4 

S·i Sllll\Lb 212 0.19 " 
D.ismuth 214 0.44 

Cof;j_urn J.3'! -0. C/O!'i ii 

J.e<1d 210 0. :)~) \) 

1.aad 212 0' 45 

Lead 2l.4 0.40 
Pot.Hssil).(h 40 10.5 

l'rolacti.nium 231 IJ .. )<l ll 

Radium (226) 0.44 J 

Radium 228 0 .t.i4 

Tiu1llium 208 0 .17?, 

'rho.rium 228 0,172 

'f!l(H'.".illl(! 23,J J ':~ 0 

U;:·an1.urn ?35 0. J & u 

Uranir<m 2J!} i 'J u 

·---------· 

NOTE (S) 

Data aro inc(lmploto without tho oaoo narrativo. 

MDC is detorrn.i.ned by iuet.rument. perforIUance only. 
Dold rosults J;\l:<:i! greater than the MDC. 

Radiochomistry 

!)(1\:-(~ Colloctcd: 
D<l to H,cce.i. ved: 

'l'OLal 
Uncf3r:t. 

OfJ/01/12 
UB/01/1% 

Prep 

lb01 
OU~'rO 

{2 a+/-) RI, mdc 
Data 

pCi/g Batch # 2221051 
0.20 0.34 OH/OH/I./. 

0.16 0.12 08/08/12 
0.28 0.47 OB/OU/1.2 

0.13 0.12 00/00/12 
0.03.S O.O(,~) 08/0H/12 

(). 37 l •. , U&/U8/l2 

0 .12 0.11 08/00/12 

0.14 Q.13 OB/08/12 
1. 7 0.6 09/00/12 

0. 4l~ :J,:, Oll/08/12 

0.13 o. ~,o 0.12 08/08/12 

0.16 0.12 08/08/12 

0.053 0.047 08/08/J.2 

0.053 0,047 00/08/12 
1 . ) l . r> 08/08/12 

O. J B 0.29 OU/OS/12 

1 ' 1 l '~j. 08/08/12 

llnaly$itJ 
Date 

Yld % 

OIJ/?9/·i:~ 

09/29/12 
OB/29/1~2 

08/29/12 

1.113/?.9/12 

Oll/29/::,2 

OB/29/l.2 

08/29/12 

08/29/12 

06/29/.12 

00/29/12 

08/29/12 

08/29/12 
OB/29/12 

Otl/?'.1/12 

08/29/12 

OS/?,9/12 

,J 

u 
Reault is gt·oater than sample detection limit. but ltass than statc~d repo:cting liird.t. 

Ro.sulll1/4JS/201es than tho swnple dett:Jotion lin<it, Page 45 of 50 
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TestAmerica St. Louis 

PKG-TIB233-SL-SrnL 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2797-S1,S2,$3,S4-0812 

Lo.b Sarople JIJ: E'?HO'/Oli06--00G 
\·Jork Order: MV1PL 
M.;it.1:.i.x: SOLID 

Pari'lmetor ~Q0\\1t Qu.c\l 

Gamma Ra-226 & Hits By EML Gl>-01-R MOD 
Act_-in:i,nm 22'1 (), 12 0 

Antinium 228 0.53 

EU Dmuth 212 o. -i 3 u 

Bio1nnth 214 0.42 
Cesium 137 (l.010 u 
Lead 7-10 0.33 u 

J,,ead 212 0.43 

Lead 214 0.56 
}.)ot"1saium 40 9,5 

Pro t <\('tin~\. um ?.31 0.08 u 
Radium (226) 0.42 J 

Radium 220 0.53 

Th~1llium ?.08 0,159 

'J.'hox:iu11\ 2?.8 0,15.9 
Tbor:i.um /34 0,46 u 
or:an;iurn }35 0. 1 ;:j !l 

U1:a.n:i.urn 23$ 0.1;6 !l 

NOTE:(S) 

Data ,fll~e incomploto without t~ho oase narrative. 

MDC is deto:r:minGd by inatr.ument performance only. 
Bol('l reaulta arc groutor than tha MDC, 

Radiochemistry 

Dctt<:J Collected: 
Date~ Hece.i.ved: 

'l'otal 
UrtCOl.'t, 

OIJ/Ol/12 1Yt8 
os;o'//17 osr,o 

Prep 
(2 o+/-) RI, rndc 

D.t<tU 

pCi/g natah II 2221051 
0.15 0. 9 11 08/0B/12 

0 .1'1 0.16 08/08/12 
{). 26 0,44 08/06/1" 

0.12 O.t3 08/00/J.2 
o. QiiO o.tno OIJ/00/12 

O.f!5 I. 6 00/00/12 

0.11 0.09 00/08/12 
0.12 0.12 08/08/12 
1.6 0.7 08/08/12 
0 ,1;6 j 'I) 08/08/12 

0.12 o.~10 0.13 08/08/12 
0.1? 0.16 OB/00/l.2 
0.058 0,063 08/08/12 
0.056 0. 063 08/0U/12 
0, 42 l.;; 00 /OU/J 2 

0.20 0.12 08/0iJ/l?. 

0' '.i2 }..:::: 08 /08/12 

ll.nalyaia 
Date 

Yld % 
08/29/12 

08/29/12 
08/29/l/, 

08/29/12 
08/~;9/l?. 

\JB/29/l/: 

00/29/12 

00/29/12 
OS/29/12 
00/29/12 

OS/29/12 

00/29/12 

08/29/12 

08/29/12 
OH/?.~l/12 

OB/29/12 

08/?.9/12 

,J 

u 
nesult ia grouter: than sv.mplo dotoction lirnit but les.e than st:atod Y.t)por.tinq lirnil:. 
nonulfl1JOO/lJ};b3J than the .s;;,mplo <lat0otion lirni.t, Page 46 of 50 
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TestArneric8 St. Louis 

PKG,TIB233,SL,SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-PT3440-Sl.S2.S3.S4-0812 

I.fib SawpJ(~ L!>: F2HO'l0406-0C"J 

\'.loi:k OrdP.};: MV .l_ PM 

Mo tr: ix: sor~ 1 u 

Ro(lult Qual 

Gamn\a Ra-.226 & Hits By EML GA-01-R MOD 

11ct;LnJt1m ?,?'/ 

Actinium 228 

Dism1.-,th 212 

}.1iamuth 214 

Cr~s-Lrnn l :n 
Lel.id ?:10 

rJea<l 212 

r~oad 7.14 

Potassium 40 

Protact]nium 231 

Radium (226) 

Radium 220 

'.1.'hallium 208 

'l'h.or:iom 2?.8 

UrDn:\.um J3H 

NOTB (S) 

0,(Hi 

0.61 

0.UJ 

0,69 

0.019 

0' fj 

0.46 

0, GO 

10,B 

!) • } 5 

0.69 

0.61 

0.240 

0.248 

O.J2 

0.21 

0.32 

u 

u 

u 

u 

u 

u 
II 

u 

Oat!\ ar.e inoompleto \·dthout tl10 ca:Qe nari:-ativo, 

MDC is determined by inst.r.ument pert"o.rmance only. 
Bold i?e!;:Ul ts al:e greater than thei HnC, 

Radiochemistry 

Date C•:;llocted: OH/01/12 :lS3!'i 
08/07 /l? OB:')O 

Totnl 
Unol')rt. 

(2 o+/-) 

!). J '/ 

0.15 
0.29 

o. J.6 

0.041 

0.12 

0.14 
1. '7 

0.-61 

O.J.6 

0.15 

0.060 

0.060 
O.tJ2 

0.16 

0.IJ2 

Date Hnr:cived: 

RT. 

pCi/g 

0, ')0 

rode 

Batch fl 2221051 Yld % 
Q.99 

0.12 

0.'19 

0.11 
0 .0·10 

},7 

0.10 

0.12 

0,5 

:t. 3 

0.11 

0.12 

0.044 

0.044 

\ . ~) 
0.26 

] .5 

OB/00/12 08/%9/1% 

00/08/12 

OB/08/Jt.' 

08/08/12 

OU/08/12 

OfJ/08/12 

OB/08/12 

00/08/12 

08/08/12 

Otl/OH/12 

08/08/12 

08/08/12 

OB/00/12 

OB/08/12 
OB/00/12 

08/0B/12 

08/08/lJ 

OB/29/12 

OB/;~9/12 

08/29/12 
00/29/1/. 

OB/?. 9/12 

00/29/12 

08/29/12 

08/29/12 

08/~9/12 

OB/29/12 

08/29/12 

08/29/12 

08/29/12 
OB/29/1~ 

08/29/12 

U Result 1$ .le$s t.h~n the sample detection limit. 

01/03/2013 Page 47 of 50 
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TestAmerica St. Louis 

PKG·TIB233·SL·SOIL 

Shaw E! & I Inc 

Client SamPle ID: TIB233-PT3009-Sl.S2.S3.S4-0812 

Qual 

Gamma RaH-~26 & H:tts By J11MJ, GA-01-R MOD 

HiBmuth 211 

Ce~-, ;i nm 1 J J 

Lead 7.t~ 

Lead 21.\ 

?otassiurn .JO 

nadium (226) 

'rhall.i\Hll 200 

'!'hor5.ti:m 2:/:B 

NO'l'E($) ---

0' 01 

0.3J 

0.44 

U.G 

0,9 

0.30 

(t.!.'11) 

6.2 

0.? 

ii. j :.' 

u 

ll 

u 

J 

Data i\:JC(I ;i,ncoruploto wtthout. tho oiltio narrativo. 

MDC in dolonnl.no~\ by inr.:l·.:t:u1r11,.nl po.rf:'ox:m<'!nco only. 
Bold rO!i\llts ui:o g1:ontoJ: th<'ln t:ho MDC. 

Radioche1ni s try 

'rot11l 
lJHCl'.!l:t. 

0. ?3 

u. •l'i 

0.14 
0. Ol'I 

j • -~' 

0.14 

0.17 

l. 'I 

0 067 

0.067 

t_). ;;u 

l. () 

RL 

pCi/g 

mdc 

(ii_; /0 ;_ /:!;: 

1-'rop 
Date 

lim:i:lynit:1 
Dnta 

BHt.Oh Ji 2221051 Yld 'A 

(),1)-l 

0. BIJ 

0 .08 

cl. 1 ti 
., 'J 

O.ld 

0.12 

1.2 

/_,.\ 

0 .oo 
(;,,!:-. 

0' 06'f 

0' 067 

. ~-' 
(~ • -1 • > 

_i • '} 

OB/08/12 (IA/20/t? 

08 /0H/12 

08/08/12 

00/00/12 

O!l/00/12 

OB/08/,12 

00/08/12 

OB/OB/12 

OS/08/12 

oe 1os112 
08/08/12 
')fi/(!8/1__/_ 

08/08/12 

OB/OS/12 

GIJ/0('./1): 

OB/O:C/12 

CU/0-8/l? 

OB/79/l?. 

00/29/12 

OU/?9/'J? 

OB/'.;~i/ L' 

08/29/12 

08/29/12 

08/29/12 

06/29/12 

OIJ/29/12 

CB/?.9/12 

Otl/29/17. 

u 
HOf!tilt. ifl 9ro;;i;11J: th!1n Nnmplo dotout:i.on .timit but leise than stat.od 1~·opo1:t.ing limit. 

RoHul@.1/03/2b1'2H l'.han Lho. L1~:1mpl0 do.toction limit, Page 48 of 50 
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Tes\America St. Louis 

PKG-TIB233-SL-SOIL 

Shaw El & I Inc 

Client Samole ID: TIB233-PT1113-Sl,S2,S3,S4-0812 

1.ob Snnip.1e TD: F2J-!070tl06~-009 

Nork Ot:d(Lt: MVJ PF' 

SOL.ID 

Pttrau;otor Result Qnal 

Gtrn\Il\a Ra-226 & Hits By EML GA~Ol-R MOD 

/l(!\;Jni,J.m 227 0. J \) 

hctinium 21.H 0, 26 " 
Bi:i11\uLll 212 0. '.?.6 u 

Bi.SJ\\uth 214 0.1.14 

Cc~d urn ~Tl ~-o. 009 u 

Lead 2l0 0' ti l! 

Lead 212 0.30 

Lea.;1 214 0 .47 

Potassium 40 0.7 

Pi~ot<;ctin.i <.W\ 231 0.25 u 

Radium (226) 0,41,1 ,J 

!{ndiurn 228 0.26 u 

~~hEil.linm 20B 0, ?,17 

Thor.iuln 220 0.217 

'l'hoxini:o 231 o. '.°J0 ll 

Ur:an.Lrnu 23~ 0.00$ ll 

uranium 238 o. '.)6 0 

NOT>O ($) 

Datu ai:o :i.ncomplot() w.i.thout thfil oat<R nur.i•ativ<'l. 

MDC is d(-?\:ermined by instrument performance only. 
Dold rosu.lts aro g.r.oate~ than the MDC. 

Hadiochemistry 

f).atc.' C01Jected: OH/02/12 083') 
OB/07 /12 08~'i0 Datt-~ HeceJvc\J: 

'fota.1. 
lJnc~u;t., Prep 

(;2 u+/·-) HL mdo 
Dat~0 

pCi/g Batch # 2221051 

O.?.O 0. tj5 OB/OH/12 

0.11 0.29 GB/00/12 

0-' 42 0. '12 OB/00/l~~ 

0, 15 0,13 08/0S/12 
0.0·1 i 0.096 OB/OB/12 

l . 1 2 ,(l OB/00/12 

0.10 0.10 08/0B/12 

O.l<l 0,13 08/08/12 

2.0 l.2 00/00/12 

0.18 L'I 08/08/12 

0.15 0, ~iO O.l3 00/08/12 

O.Ll 0,29 08/0$/12 

0.06d 0.030 00/00/12 
0,064 0.030 08/08/12 
(),r,-1 1 ' ~-; 08/0B/12: 

0. i:_l 0. ~; 7 OH/OH/:t?. 

0.-<\'} l .5 00/0f!/12 

Ane.lysig 
Hate 

Yld % 

OB/;~9/12 

08/29/lL 

OB/29/12 

00/29/12 

OH//.9/1/ 

08/?9/J_?, 

08/29/12 

00/29/12 

08/29/12 

OB/29/12 

00/29/12 

OB/?.9/J2 

00/29/J.2 

00/29/12 

Ofl/;;~9/1~! 

00/29/12 

00/:%9/lt: 

----

J 

u 
Ronult: is greater. than snmplo -detection limit but: loss than eitated r.epor.ting limit. 
Hosul01/(IB/~ theu\ the sample detect.ion limit. Page 49 of 50 
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TestAmerica St. Louis 

PKG· TIB233-SL·SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-PT3016-Sl,S2,S3,S4-0812 

L::1b Sample lD: t'?.H0'"/0406~·010 

l1Jol'.1.. Otdo::''-: HVlPO 
i·.'Jn.t1:1x: SOLID 

P<i.:canw1tor RGsult Qu;;i.l 

Ga1ru1\a Ra-226 & HitH By EML GA-01-R MOD 

J1-ct:inJ,UHl J.');7 0.04i:i " Actinium 228 0.30 

P.ic-;muth 2l2 0' 16 u 

Bismuth 214 0.49 

Cc~1Jum 137 0.009 0 

LE:<1d 210 O.?.O " 
Load 212 0.38 

Load 2H 0.300 

Potassium 40 7.9 

Protac.tintuH1 23! 0. ?,ti' I) 

n.actiurn {2261 0,49 J 

Radium 228 0.30 

'l'hallivm 208 0.14.3 

•rhor.ium 228 0.143 

Thori<nr. 234 o, ;~e IJ 

tli:<:;ni.uin 23S 0, Oil IJ 

Ur.:.niurn 7.38 O.?U u 

NOTE (S) 

Radiochemistry 

D~1t:r_-, Colloctcd: 08/0?/:t" 
011/07/12 

OHS2 
00'.iO DnLe Rectdvod; 

Total 
UJIClOl't.. Prep 

(2 o+/-} RL mdc 
D<\tO' 

pCi/g Batch ff 2221051 

0.092 0. 'JS 0&/02-/).2 

0.13 0.28 08/0B/12 

O. 3D 0. !il 00/08/12 

0.13 0.09 OR/00/12 

0.0:JJ 0, OS!:i OS/OH/l?. 

0.81 :l. b 08/00/12 

0.10 0.09 OB/08/12 

0.099 0.076 00/00/12 

1. 6 1.1 OS/08/12 

0. 1 0- ,l, fJ 00/08/U 

0.13 0, ~\O 0.09 08/08/12 

0.13 0.28 00/08/12 

0,048 0.040 OB/08/12 

0.040 0.040 08/08/12 

0.3S 1 . 0 08/00/12 

0.) ,1 0. ?.(1 QB/Of!/i/. 

0 • .")5 1.0 00/00/12 

-------~·" 

Analysi$ 
Date 

Yld " 00/?.~/12 

00/29/1.2 
08/29/J:? 

00/20/12 

OB/29/l~~ 

08/29/12 

08/29/12 

00/20/12 

08/29/12 

uen9112 
OB/20/12 

OB/29/12 

08/29/12 

08/29/12 

()lJ/29/J.;: 

OH/2'1/l ?-

O(l/29/12 

·----·---------------------------------------------~. Data a}:e incomplete without ti1e case n-1.u:rative, 

MDC .is dotorl(l;i.ned by instrument perfoxmanoa only. 
Bold results are greater. than the MDC. 

J 

u 
Result ia greater l:han sample detoction limit but less than ntatod repo1:l:ing l:i.mit. 

HesuJJl;1/.(l6/21}1Bs th<\n the sample detection limit. 

LOT# F2H070406 

Page 50 of 50 
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Sampling 

Model 

Serial i:J. 

Probe f #: 

Madel: 2221 Mode! 

Serial # s~rlal #· 

Cal. Due: 

Page~ 

Beta/gamma 

Location Sample ID No. Sample Description 
No. Contact Gross 

Bingrp3-002-0611i3 I D , brown 
Bingrp3-003-06i 1i3 Dry, brown 

rp3-004-06i i 13 Dry, brown 
8ingrp3-005-0611i3 Dry, brown 

7 Bin rp3-006-06~ 113 Dry, brown 
7 Bingrp3-007-061113 Dry brown 

-=-=-"'=-=---r---·=----+----==7~-t----=slngrp3-008-06i113 ! Dry, brown 
<IL 9742 I 7 I 7 I Bingrp3-009-06i 113 ! Dry, brown 
<IL I 7 I 7 BlngrpJ-010-061113 I Dry,orown 

6 I 6 I BingrpJ-011-061113 l Orv.brown 

Tl 

Approved By: Takeshi lbuki RE 
Print Name Title 



PKG-TIB233-SL-SOIL

54 of 73

602.2900 6023030 

§rn!!22- bin nu mt>~_[?_ 
2495 2777 3014 2438 
3440 2.797 1049 3009 
1113 3016 

Sample Locations 

of Laydown Pad Not Used 

Office 

6023100 

0 

6023170 

# T!RS-06112fll3-233-JSS-722 
2 of 2 

6023240 

,__-~·····Location Coordinates 
# _ Easting 

2127364.582 6023139.730 
2 

6023129.313 

30 60 
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THE LEADER IN ENVI 

TestAmerica St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 
Tel: (314 )298-8566 

1 

NG 

Client Project/Site: Treasure Island 2013 

Shaw Environmental &Infrastructure CB&I 
4005 Port Chicago Highway 
Concord, California 94520-1120 

Attn: Ms. Patricia Flynn 

Authorized for release by: 
711612013 4:16:21 PM 

Erika Gish, Project Manager I 

This report has been electronically signed and authorized by the signatory Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Ta le f 

TestAmerica Job ID: 160-2739-2 

ontents 
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QC Sample Results.................... . . . . . . . . . . . . . . . . . . . . 17 
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Case Narrative 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

TestAmerica Job ID: 160-2739-2 

Job ID: 160-2739-2 

Laboratory: TestAmerica St. Louis 

Narrative 

CASE NARRATIVE 

Client: Shaw Environmental &Infrastructure CB&I 

Project: Treasure Island 2013 

Report Number: 160-2739-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 
the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt 

Manual Integrations were performed only when necessary and are in compliance with the laboratory's standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report. 

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs: 

Method 3600C: Cleanup 

Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 

Method 36508: Acid-Base Partition Cleanup 
Method 36608: Sulfur Cleanup 

Method 3665A: Sulfuric Acid/Permanganate Cleanup 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

Page 3 of 19 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Laboratory: TestAmerica St. Louis (Continued) 

RECEIPT 

Case Narrative 
TestAmerica Job ID: 160-2739-2 

The samples were received on 6/17 /2013 8:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice. 

The temperature of the cooler at receipt was 20.0° C .. 

RADIUM 226 (21 DAY INGROWTH) 

Samples BINGRP3-001-061113 (160-2739-1), BINGRP3-002-061113 (160-2739-2), BINGRP3-003-061113 (160-2739-3), 

BINGRP3-004-061113 (160-2739-4), BINGRP3-005-061113 (160-2739-5), BINGRP3-006-061113 (160-2739-6), BINGRP3-007-061113 

(160-2739-7), BINGRP3-008-061113 (160-2739-8), BINGRP3-009-061113 (160-2739-9), BINGRP3-010-061113 (160-2739-10), 

BINGRP3-011-061113 (160-2739-11) and BINGRP3-012-061113 (160-2739-12) were analyzed for Radium 226 (21 day ingrowth) in 

accordance with DOE GA-01-R. The samples were prepared on 06/19/2013 and analyzed on 07 /10/2013. 

No other difficulties were encountered during the Radium 226 by gamma analysis. 

All other quality control parameters were within the acceptance limits. 

Page 4of19 
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Shaw Environmental and Infrastructure Inc. (a CB&/ company) 
Federal Services Division 

14005 Port Chicago Hwy 
Concord, CA 94520 I 

Project Manager: Ulrika Messer 
(Name & phone.,;:) 

Send Report To: Patricia Flynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 

City: Concord, CA, 94520 

Sampler's Name(s): £,.~y J f. ~'L(tr;;..,..t:D 
Sample ID Number Sample Description 

Bingrp3-001-061113 Sample from Bin packa:;,ae #3 

Bingrp3-002..061113 Sample from Bin package #3 

Bingrp3-003-061113 Sample from Bin package #3 

Bingrp3-004-061113 Sample from Bin package #3 

Bingrp3-005-061113 Sample from Bin package #3 

Bingrp3-006-061113 Sample from Bin package #3 

Bingrp3~007 -061113 Sample from Bin package #3 

Bingrp3-008-061113 Sample from Bin package #3 

Bingrp3-009-061113 Sample from Bin package #3 

CHAIN OF CUSTODY 

Project Number. 122412 

Project Name I Location: Bin Sampling Package#3 

Purchase Order#: 855490 

Shipment Date: lP/t~/zora, 
Waybill Number: \ =..i.J.o.\J S'.¥-4G t;J JC/4/C? ::rf{J/'( 
Lab Destination: TestAmerica St Loius 

Lab Contact Name I ph. #: Erika Starman 

Preservative (water) 

Collection lnfonnation ~ Preservative (soil) 
is c 

Date Time Method ~ ~~ Container Type 0 0 :: 'It CJ 

06/11/13 IS?J..f G s 1 16ozPlastic 

06/11/13 ISi.f I G s 1 16 oz Plastic 

06/11/13 l~l/8 G s 1 16 oz Plastic 

06/11/13 (~~~ G s 1 16 oz Plastic 

06111113 JbDO G s 1 16 OZ Pla$tic 

06/11/13 }bD<o G s 1 16 oz Plastic 

06/11113 /bi:::, G s 1 16ozPlastic 

06/11/13 /b/8 G s 1 16 oz Plastic 

06/11/13 lbZc/ G s 1 16 oz Plastic 

Special Instructions: 
7 days ingrown draft and follow with 21 days final 

D 24-hr X 48-hr 
Level Of QC Required: 

0 3-day D 7-day 
I II 

Ill 
Project Specific: 

Standard TAT 0 

c 
l'O 
u 
<n 
l'O 
E 
E 
tll 
(!) 

NJA 

x 

x 
x 
x 
x 
x 
x 
x 

x 

Re1inquish~C~ Date: 4>/1'/ 13 

R~ Date: 4!/r'l//1 
Time: ;-::too Time: 

Relinquished By: ,.,.... 
Date: Received Sy: Date: 

Time: Trme: 

Ref; Document# 

Page ___ _;__ of 2 

Analyses Requested 

z 
i2 

::1. 

! a:: 
<I> 
In 
0 
Q 

s-
s-
s 
s 
~ 

s 
~ 

b 
s-

Method Codes 

C=Composite G=Grab 

Ma'lrix Codes 

DW = Drinking Wat.er SO=Soil 
GW = Ground Water SL=Sludge 

WW= Waste Wat.er CP = Chip Samples 

A = Air ABS=Asbestos, PO=Pipe Openning 
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Shaw Environmental and Infrastructure Inc:. (a CB&I company) 
Federal Services DMsion 

14005 Port Chicago Hwy 
Concord, CA 94520 I 

ProjectManager: Ulrika Messer 
{Name & Phone#) 

send Report To: Patricia Flynn 
Phone/Fax Number: 925-288~2037 

Address: 4005 Port Chicago Hwy 
City: Concord, CA, 94520 

Sampler's Name(s); t..(~ I ittA.~..-Ji 
Sample ID Number Sample Description 

Bingrp3-010-061113 Sample from Bin package #3 

Bingrp3-011-061113 Sample from Bin package #3 

Bingrpl-012-061113 Sample from Bin package #3 

CHAIN OF CUSTODY 

Project Number: 122412 

Project Name I Location: Bin Sampling Pack~ge#3 

Purchase Order#: 855490 

Shipment Date: Ip {J '/ /zo/3 
Waybill Number: iJ.t:kV'5<tS 01qi't)g"'l<f~'f 
lab Destination: TestAmerica St Loius 

Lab Contact Name I ph. #: Erika Starman 

Preservative {water} 

Collection Information !!? 
Preservative (soil) ~ 

>< c: 

i -;;; 
Date Time Method 1$~ Container Type 

:i !1:1: ~ 

06/11/13 ]b31 G s 1 16 oz Plastic 

Q6/11/13 J~O(.c G s 1 16 oz Plastic 

06/11/13 14:l-tZ G s 1 16 oz Plastic 

Special Instructions: 
7 days ingrown draft and follow with 21 days final 

D 24-hr X 48-hr 
Level Of QC Required: 

D 3-day D 7-day 
I II 

Ill 
Project Specific: Standard TAT D 

" 

s:: 
(II 
u 
Cl) 

Cll e 
E 
Cll 

C> 

NIA 

x 
x 
x 

i 

Re!inquis~~~- Date: 4-( ll/ r:3 R7ed By'_;;,r Date: ~//7/Q 
lime: d"-'~ O Time: /:t-oO 

Relinquished By: CV V Date: Received By: 
Date: 

Time: Time: 

Ref. Document# 

Page 2 of 2 

Analyses Requested 

z a: 
::L 

~ 
0::: 
CD 
Ill 
0 
0 

s-
s-
s-

Method Codes 

C= Composite G=Grab 

Matrix Codes 
DW = Drinking Water SO=Soil 
GW = Ground Water SL= Sludge 

\NW= Waste Water CP = Chip Samples 

A = Air ABS=Asbestos, PO=Pipe Openning 
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Login Sample Receipt Checklist 

Client: Shaw Environmental &Infrastructure CB&I 

Login Number: 2739 

List Number: 1 

Creator: Daniels, Brian J 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MS Os 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St Louis 
Page 7of19 

Answer 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-2739-2 

List Source: TestAmerica St Louis 

Comment 
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Definitions/Glossary 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Qualifiers 

Rad 

Qualifier 

u 

Abbreviation 

%R 

CNF 

DER 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

PQL 

QC 

RER 

RL 

RPO 

TEF 

TEQ 

Qualifier Description 
~-~~ - - - - - -
Undetected at the Limit of Detection. 

These commonly used abbreviations may or may not be present in this report. 
---- ----- - - - ~--- - -

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

Page 8of19 

TestAmerica Job ID: 160-2739-2 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Method 

GA-01-R 

Protocol References: 

DOE = U.S. Department of Energy 

Laboratory References: 

Method Summary 

TAL SL= TestAmerica St Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

Page 9 of 19 

TestAmerica Job ID: 160-2739-2 

Protocol Laboratory 

DOE TALSL 

TestAmerica St Louis 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Lab Sample ID Client Sample ID 

160-2739-1 BINGRP3-001-061113 

160-2739-2 BINGRP3-002-061113 

160-2739-3 BINGRP3-003-061113 

160-2739-4 Bl NGRP3-004-061113 

160-2739-5 BINGRP3-005-061113 

160-2739-6 BINGRP3-006-061113 

160-2739-7 BINGRP3-007-061113 

160-2739-8 BINGRP3-008-061113 

160-2739-9 BINGRP3-009-061113 

160-2739-10 BINGRP3-010-061113 

160-2739-11 BINGRP3-011-061113 

160-2739-12 BINGRP3-012-061113 

Sample Summary 

Page 10of19 

Matrix 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

TestAmerica Job ID: 160-2739-2 

Collected Received 
-----

06/11/13 15:34 06/17/13 08:30 

06/11/13 15:41 06/17/13 08:30 

06/11/13 15:48 06/17/13 08:30 

06/11/13 15:55 06/17/13 08:30 

06/11/13 16:00 06/17/13 08:30 

06/11/13 16:06 06/17/13 08:30 

06/11/13 16:13 06/17/13 08:30 

06/11/13 16:18 06/17/13 08:30 

06/11/13 16:24 06/17 /13 08:30 

06/11/13 16:31 06/17 /13 08:30 

06/11/13 16:36 06/17/13 08:30 

06/11/13 16:42 06/17/13 08:30 

TestAmerica St. Louis 

7/16/2013 
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Client Sam pie Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP3=001-061113 
Date Collected: 06/11/1315:34 
Date Received: 06/17/13 08:30 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0372 u 
0.404 

0.300 u 
0.581 

0.00783 u 
0.0372 u 
0.479 

0.585 

11.5 

0.199 u 
0.581 

0.404 

0.192 

1.08 u 
0.122 u 

1.08 u 
0.479 

Client Sample ID: BINGRP3-002-061113 
Date Collected: 06/11/13 15:41 
Date Received: 06/17/13 08:30 

Count 

Uncert. 

(2a+/-) 

0.584 

0.140 

0.457 

0.138 

0.0335 

0.922 

0.0951 

0.122 

1.43 

0.201 

0.138 

0.140 

0.0624 

0.512 

0.214 

0.512 

0.0951 

Total 

Uncert. 

(2a+/-) 

0.584 

0.146 

0.458 

0.151 

0.0335 

0.922 

0.113 

0.136 

1.85 

0.202 

0.151 

0.146 

0.0655 

0.524 

0.214 

0.524 

0.113 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.213 u 
0.285 u 
0.365 u 
0.359 

-0.0129 u 
0.130 u 
0.497 

0.343 

11.6 

0.236 u 
0.359 

0.285 u 
0.181 

0.506 u 
0.126 u 
0.506 u 
0.497 

Count 

Uneert. 

(2a+/-) 
~~--~ 

0.125 

0.202 

0.689 

0.127 

0.0647 

1.32 

0.124 

0.135 

2.15 

0.389 

0.127 

0.202 

0.0794 

0.539 

0.171 

0.539 

0.124 

Total 

Uneert. 

(2a+/-) 

0.128 

0.204 

0.690 

0.132 

0.0647 

1.32 

0.140 

0.140 

2.45 

0.390 

0.132 

0.204 

0.0816 

0.542 

0.172 

0.542 

0.140 

LOQ 

0.500 

LOQ 

0.500 

Page 11 of 19 

MDC Unit 

0.985 pCi/g 

0.214 pCi/g 

0.768 pCi/g 

0.127 pCi/g 

0.0607 pCi/g 

1.72 pCi/g 

0.102 pCi/g 

0.155 pCi/g 

0.882 pCi/g 

1.73 pCi/g 

0.127 pCi/g 

0.214 pCi/g 

0.0597 pCi/g 

1.42 pCi/g 

0.365 pCi/g 

1.42 pCi/g 

0.102 pCi/g 

MDC Unit 

1.46 pCi/g 

0.461 pCi/g 

1.20 pCi/g 

0.125 pCi/g 

0.119 pCi/g 

2.55 pCi/g 

0.124 pCi/g 

0.157 pCi/g 

1.09 pCi/g 

2.48 pCi/g 

0.125 pCi/g 

0.461 pCi/g 

0.0831 pCi/g 

2.31 pCi/g 

0.448 pCi/g 

2.31 pCi/g 

0.124 pCi/g 

TestAmerica Job ID: 160-2739-2 

lab Sample ID: 160=273!M 
Matrix: Solid 

Prepared 
-~-·--~~--·- --·- --~--

06/19/1313:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

Analyzed 

07/10/13 09:03 

07/10/13 09:03 

07 /10/13 09:03 

07 /10/13 09:03 

07/10/13 09:03 

07 /10/13 09:03 

07/10/13 09:03 

07/10/13 09:03 

07 /10/13 09:03 

07/10/13 09:03 

07/10/13 09:03 

07/10/13 09:03 

06/19/13 13:14 07/10/13 09:03 

06/19/1313:14 07/10/13 09:03 

06/19/13 13:14 07/10/13 09:03 

06/19/13 13:14 07/10/13 09:03 

06/19/13 13:14 07/10/13 09:03 

Oil Fae 

lab Sample ID: 160-2739-2 
Matrix: Solid 

Prepared 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

Analyzed 

07/10/13 08:14 

07/10/13 08:14 

07/10/13 08:14 

07/10/13 08:14 

07/10/13 08:14 

07/10/13 08:14 

07/10/13 08:14 

07/10/13 08:14 

07/10/13 08:14 

06/19/1313:14 07/10/13 08:14 

06/19/1313:14 07/10/13 08:14 

06/19/1313:14 07/10/13 08:14 

06/19/13 13:14 07/10/13 08:14 

06/19/13 13:14 07/10/13 08:14 

06/19/13 13:14 07/10/13 08:14 

06/19/13 13:14 07/10/13 08:14 

06/19/13 13:14 07/10/13 08:14 

Oil Fae 

TestAmerica St. Louis 

7/16/2013 
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Client Sample Results 
Client Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP3-003-061113 
Date Collected: 06/11113 15:48 
Date Received: 06/17/13 08:30 

Method: GA-01-R- Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 
-----

-0.285 u 
0.435 

0.335 u 
0.390 

-0.0259 u 
0.463 u 
0.420 

0.572 

11.4 

0.183 u 
0.390 

0.435 

0.110 

1.24 u 
0.0551 u 

1.24 u 
0.420 

Client Sample ID: BINGRP3-004-061113 
Date Collected: 06/11113 15:55 
Date Received: 06/17/13 08:30 

Count Total 

Uncert. 

(2o+/-) 

0.348 

0.235 

0.644 

0.125 

13.6 

0.857 

0.0908 

0.130 

1.76 

0.983 

0.125 

0.235 

0.0650 

0.996 

0.150 

0.996 

0.0908 

Uncert 

(2o+/-) 

0.350 

0.239 

0.645 

0.132 

13.6 

0.859 

0.106 

0.143 

2.11 

0.983 

0.132 

0.239 

0.0660 

1.00 

0.150 

1.00 

0.106 

Method: GA-01-R- Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 
-~~-

0.0231 u 
0.335 

0.163 u 
0.477 

-0.00368 u 
0.697 u 
0.417 

0.430 

10.0 

0.127 u 
0.477 

0.335 

0.152 

0.337 u 
0.107 u 
0.337 u 
0.417 

Count 

Uncert. 

(2o+/-) 

0.447 

0.160 

0.438 

0.114 

0.0403 

1.04 

0.0899 

0.0828 

1.35 

0.144 

0.114 

0.160 

0.0443 

0.421 

0.154 

0.421 

0.0899 

Total 

Uneert. 

(2o+/-) 

0.447 

0.164 

0.439 

0.124 

0.0403 

1.05 

0.105 

0.0941 

1.70 

0.144 

0.124 

0.164 

0.0470 

0.422 

0.154 

0.422 

0.105 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.573 

0.312 pCi/g 

1.11 pCi/g 

0.134 pCi/g 

0.100 pCi/g 

1.52 pCi/g 

0.0905 pCi/g 

0.106 pCi/g 

0.684 pCi/g 

1.76 pCi/g 

0.134 pCi/g 

0.312 pCi/g 

0.0913 pCi/g 

1.37 pCi/g 

0.272 pCi/g 

1.37 pCi/g 

0.0905 pCi/g 

MDC Unit 
---- -~--

0.757 pCi/g 

0.159 pCi/g 

0.771 pCi/g 

0.0765 pCi/g 

0.0730 pCi/g 

1.44 pCi/g 

0.0889 pCi/g 

0.0765 pCi/g 

0.563 pCi/g 

1.35 pCi/g 

0.0765 pCi/g 

0.159 pCi/g 

0.0279 pCi/g 

1.27 pCi/g 

0.202 pCi/g 

1.27 pCi/g 

0.0889 pCi/g 

TestAmerica Job ID: 160-2739-2 

La.b Sample ID: 160-2739-3 
Matrix: Solid 

Prepared 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

Analyzed 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

06/19/13 13:14 07/10/13 08:13 

06/19/1313:14 07/10/13 08:13 

06/19/13 13:14 07/10/13 08:13 

06/19/13 13:14 07/10/13 08:13 

06/19/13 13:14 07/10/13 08:13 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

07/10/13 08:13 

Oil Fae 

Lab Sample ID: 160-2739-4 
Matrix: Solid 

Prepared 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

Analyzed 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

07/10/13 08:15 

06/19/13 13:14 07/10/13 08:15 

06/19/1313:14 07/10/13 08:15 

06/19/13 13:14 07/10/13 08:15 

Oil Fae 

TestAmerica St. Louis 

7/16/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP3°005-061113 
Date Collected: 06/11/13 16:00 
Date Received: 06/17/13 08:30 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 
-----

0.0116 u 
0.161 u 
0.257 u 
0.461 

-0.0109 u 
0.516 u 
0.407 

0.518 

10.2 

0.447 u 
0.461 

0.161 u 
0.180 

2.76 

0.0593 u 
2.76 

0.407 

Client Sample ID: BINGRP3-006a061113 
Date Collected: 06/11/13 16:06 
Date Received: 06/17/13 08:30 

Count Total 

Uncert. 

(2a+/-) 

0.0213 

0.152 

0.493 

0.125 

0.0899 

1.08 

0.121 

0.104 

1.48 

0.392 

0.125 

0.152 

0.0518 

1.29 

0.242 

1.29 

0.121 

Uncert. 

(2a+/-) 

0.0213 

0.153 

0.494 

0.134 

0.0899 

1.09 

0.132 

0.117 

1.81 

0.395 

0.134 

0.153 

0.0551 

1.32 

0.243 

1.32 

0.132 

Method: GA-01-R- Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.296 u 
0.523 

0.285 u 
0.442 

0.000236 u 
0.315 u 
0.365 

0.418 

9.71 

0.260 u 
0.442 

0.523 

0.107 

0.241 u 
0.0479 u 

0.241 u 
0.365 

Count 

Uneert. 

(2a+/-) 

0.321 

0.152 

0.380 

0.108 

0.0289 

0.798 

0.0718 

0.0886 

1.17 

0.246 

0.108 

0.152 

0.0407 

0.400 

0.0709 

0.400 

0.0718 

Total 

Uneert. 

(2a+/-) 

0.323 

0.161 

0.381 

0.117 

0.0289 

0.799 

0.0860 

0.0987 

1.53 

0.248 

0.117 

0.161 

0.0422 

0.401 

0.0710 

0.401 

0.0860 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.436 

0.261 pCi/g 

0.850 pCi/g 

0.0926 pCi/g 

0.0904 pCi/g 

1.83 pCi/g 

0.120 pCi/g 

0.0523 pCi/g 

0.666 pCi/g 

1.51 pCi/g 

0.0926 pCi/g 

0.261 pCi/g 

0.0430 pCi/g 

1.47 pCi/g 

0.395 pCi/g 

1.47 pCi/g 

0.120 pCi/g 

MDC Unit 
----~ 

0.526 pCi/g 

0.141 pCi/g 

0.628 pCi/g 

0.100 pCi/g 

0.0538 pCi/g 

1.36 pCi/g 

0.0672 pCi/g 

0.0898 pCi/g 

0.580 pCi/g 

1.43 pCi/g 

0.100 pCi/g 

0.141 pCi/g 

0.0429 pCi/g 

1.35 pCi/g 

0.341 pCi/g 

1.35 pCi/g 

0.0672 pCi/g 

TestAmerica Job ID: 160-2739-2 

Lab Sample ID: 160-2739-5 
Matrix: Solid 

Prepared 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/1313:14 

Analyzed 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

07/10/13 08:16 

06/19/1313:14 07/10/13 08:16 

06/19/13 13:14 07/10/13 08:16 

06/19/1313:14 07/10/13 08:16 

Oil Fae 

Lab Sample ID: 160a2739-6 
Matrix: Solid 

Prepared 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

Analyzed 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

07/10/13 08:17 

06/19/13 13:14 07/10/13 08:17 

06/19/13 13:14 07/10/13 08:17 

06/19/13 13:14 07/10/13 08:17 

Oil Fae 

TestAmerica St. Louis 

7/16/2013 
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Client Sam pie Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP3-007-061113 
Date Collected: 06111113 16:13 
Date Received: 06/17/13 08:30 

Method: GA-01-R- Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0431 u 
0.447 

0.271 u 
0.365 

0.00416 u 
0.755 u 
0.376 

0.427 

8.91 

0.332 u 
0.365 

0.447 

0.129 

0.395 u 
-0.0180 u 

0.395 u 
0.376 

Client Sample ID: BINGRPJ-008-061113 
Date Collected: 06/11/13 16:18 
Date Received: 06/17/13 08:30 

Count 

Uncert. 

(2a+/-) 

0.108 

0.112 

0.356 

0.104 

0.0439 

0.953 

0.0834 

0.112 

1.25 

0.316 

0.104 

0.112 

0.0410 

0.833 

0.115 

0.833 

0.0834 

Total 

Uncert. 

(2a+/-) 

0.108 

0.121 

0.357 

0.111 

0.0439 

0.958 

0.0966 

0.121 

1.55 

0.318 

0.111 

0.121 

0.0431 

0.834 

0.115 

0.834 

0.0966 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.147 u 
0.631 

0.000 u 
0.419 

0.000 u 
0.915 u 
0.385 

0.333 

11.2 

0.184 u 
0.419 

0.631 

0.165 

0.0777 u 
-0.00369 u 

0.0777 u 
0.385 

Count 

Uncert. 

(2a+/-) 

0.211 

0.147 

0.475 

0.129 

0.0111 

1.05 

0.123 

0.0926 

1.47 

0.649 

0.129 

0.147 

0.0545 

0.242 

0.0212 

0.242 

0.123 

Total 

Uncert. 

(2a+/-) 

0.212 

0.161 

0.475 

0.136 

0.0111 

1.06 

0.133 

0.0989 

1.86 

0.649 

0.136 

0.161 

0.0571 

0.242 

0.0212 

0.242 

0.133 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 
----

0.211 pCi/g 

0.193 pCi/g 

0.587 pCi/g 

0.116 pCi/g 

0.0791 pCi/g 

1.52 pCi/g 

0.104 pCi/g 

0.112 pCi/g 

0.772 pCi/g 

1.71 pCi/g 

0.116 pCi/g 

0.193 pCi/g 

0.0420 pCi/g 

1.48 pCi/g 

0.431 pCi/g 

1.48 pCi/g 

0.104 pCi/g 

MDC Unit 

0.369 

0.0764 pCi/g 

0.847 pCi/g 

0.127 pCi/g 

0.0757 pCi/g 

1.67 pCi/g 

0.136 pCi/g 

0.132 pCi/g 

0.822 pCi/g 

1.36 pCi/g 

0.127 pCi/g 

0.0764 pCi/g 

0.0534 pCi/g 

1.95 pCi/g 

0.268 pCi/g 

1.95 pCi/g 

0.136 pCi/g 

TestAmerica Job ID: 160-2739-2 

lab Sample ID: 160-2739-7 
Matrix: Solid 

Prepared 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

Analyzed 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/1313:14 07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/1313:14 07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

Dil Fae 

lab Sample ID: 160-2739-8 
Matrix: Solid 

Prepared 
---~·--

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

Analyzed 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

06/19/13 13:14 07/10/13 08:18 

06/19/1313:14 07/10/13 08:18 

06/19/1313:14 07/10/13 08:18 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

07/10/13 08:18 

Dil Fae 

TestAmerica St. Louis 

7/16/2013 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP3-009-061113 
Date Collected: 06/11/1316:24 
Date Received: 06/17/13 08:30 

Client Sample Results 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 
--~---~ ----

-0.0478 u 
0.331 

0.284 u 
0.458 

0.0000003 u 
38 

-0.00896 u 
0.410 

0.477 

8.28 

0.232 u 
0.458 

0.331 

0.0814 

1.17 u 
0.134 u 

1.17 u 
0.410 

Client Sample ID: BINGRP3-010-061113 
Date Collected: 06/11/13 16:31 
Date Received: 06/17/13 08:30 

Count 

Uncert. 

Total 

Uncert. 

(2a+/-) (2a+/-) 
----

0.237 0.237 

0.125 0.129 

0.462 

0.118 

0.0260 

0.989 

0.0944 

0.104 

1.29 

0.421 

0.118 

0.125 

0.0535 

0.928 

0.160 

0.928 

0.0944 

0.463 

0.127 

0.0260 

0.989 

0.108 

0.115 

1.54 

0.422 

0.127 

0.129 

0.0542 

0.936 

0.161 

0.936 

0.108 

LOQ MDC Unit 
----- ---- ----

0.500 

0.410 

0.176 pCi/g 

0.783 pCi/g 

0.101 pCi/g 

0.0515 pCi/g 

1.82 pCi/g 

0.0975 pCi/g 

0.115 pCi/g 

0.608 pCi/g 

1.64 pCi/g 

0.101 pCi/g 

0.176 pCi/g 

0.0798 pCi/g 

1.31 pCi/g 

0.230 pCi/g 

1.31 pCi/g 

0.0975 pCi/g 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.255 u 
0.261 u 
0.335 u 
0.550 

0.000 u 
0.685 u 
0.439 

0.483 

13.1 

0.246 u 
0.550 

0.261 u 
0.198 

0.691 u 
0.107 u 
0.691 u 
0.439 

Count 

Uneert. 

Total 

Uneert. 

(2a+/-) (2a+/-) 

0.367 0.369 

0.190 

0.594 

0.157 

0.0212 

1.05 

0.119 

0.123 

1.78 

0.363 

0.157 

0.190 

0.0600 

1.05 

0.185 

1.05 

0.119 

0.192 

0.595 

0.167 

0.0212 

1.05 

0.132 

0.133 

2.23 

0.364 

0.167 

0.192 

0.0634 

1.05 

0.185 

1.05 

0.132 

LOQ 

0.500 
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MDC Unit 

0.609 

0.294 pCi/g 

1.01 pCi/g 

0.137 pCi/g 

0.0745 pCi/g 

1.87 pCi/g 

0.120 pCi/g 

0.0924 pCi/g 

0.667 pCi/g 

1.75 pCi/g 

0.137 pCi/g 

0.294 pCi/g 

0.0549 pCi/g 

1.81 pCi/g 

0.368 pCi/g 

1.81 pCi/g 

0.120 pCi/g 

TestAmerica Job ID: 160-2739-2 

Lab Sample ID: 160-2739-9 
Matrix: Solid 

Prepared 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

Analyzed 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

06/19/1313:14 07/10/13 08:19 

06/19/13 13:14 07/10/13 08:19 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

07/10/13 08:19 

Oil Fae 

1 

Lab Sample ID: 160-2739-10 
Matrix: Solid 

Prepared 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

Analyzed 

07/10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

07 /10/13 08:20 

07 /10/13 08:20 

07 /10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

07/10/13 08:20 

06/19/1313:14 07/10/13 08:20 

06/19/1313:14 07/10/13 08:20 

06/19/13 13:14 07/10/13 08:20 

Oil Fae 

TestAmerica St. Louis 

7/16/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP3=011s061113 
Date Collected: 06/11/13 16:36 
Date Received: 06/17/13 08:30 

Method: GA-01-R- Radium-226 & Other Gamma Emitters (GS) 

Analyte 
------

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0408 u 
0.490 

0.525 u 
0.459 

0.00367 u 
0.568 u 
0.345 

0.368 

10.3 

0.236 u 
0.459 

0.490 

0.138 

0.464 u 
0.0265 u 
0.464 u 
0.345 

Client Sample ID: BINGRP3-012-061113 
Date Collected: 06/11/13 16:42 
Date Received: 06/17/13 08:30 

Count 

Uneert. 

(2o+/-) 

0.519 

0.136 

0.497 

0.113 

0.0236 

1.55 

0.0789 

0.0917 

1.37 

0.513 

0.113 

0.136 

0.0521 

0.802 

0.106 

0.802 

0.0789 

Total 

Uneert. 

(2o+/-) 

0.519 

0.145 

0.500 

0.122 

0.0236 

1.55 

0.0907 

0.0993 

1.73 

0.513 

0.122 

0.145 

0.0540 

0.804 

0.106 

0.804 

0.0907 

Method: GA-01-R- Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.290 

0.438 

0.367 u 
0.425 

0.00455 u 
1.24 u 

0.367 

0.452 

11.0 

0.371 u 
0.425 

0.438 

0.164 

0.540 u 
-0.107 u 
0.540 u 
0.367 

Count 

Uneert. 

(2o+/-) 

0.196 

0.145 

0.475 

0.125 

0.0414 

1.31 

0.0898 

0.115 

1.45 

0.768 

0.125 

0.145 

0.0574 

0.486 

1.87 

0.486 

0.0898 

Total 

Uneert. 

(2o+/-) 

0.206 

0.152 

0.476 

0.133 

0.0414 

1.32 

0.120 

0.129 

1.83 

0.770 

0.133 

0.152 

0.0599 

0.489 

1.87 

0.489 

0.120 

TestAmerica Job ID: 160-2739-2 

Lab Sample ID: 160-2739-11 
Matrix: Solid 

LOQ MDC Unit Prepared Analyzed Oil Fae 
---- ---- ---- ------

0. 880 pCi/g 06/19/1313:14 

0.134 pCi/g 06/19/1313:14 

0.778 pCi/g 06/19/1313:14 

0.0917 pCi/g 06/19/1313:14 

0.0456 pCi/g 06/19/13 13:14 

2.20 pCi/g 06/19/13 13:14 

0.0931 pCi/g 06/19/13 13:14 

0.0628 pCi/g 06/19/1313:14 

0.672 pCi/g 06/19/1313:14 

1.67 pCi/g 06/19/13 13:14 

0.500 0.0917 pCi/g 06/19/13 13:14 

07 /10/13 08:21 

07 /10/13 08:21 

07 /10/13 08:21 

07/10/13 08:21 

07 /10/13 08:21 

07 /10/13 08:21 

07/10/13 08:21 

07 /10/13 08:21 

07/10/13 08:21 

07/10/13 08:21 

07 /10/13 08:21 

LOQ 

0.500 

0.134 pCi/g 

0.0550 pCi/g 

1.36 pCi/g 

0.278 pCi/g 

1.36 pCi/g 

0.0931 pCi/g 

MDC Unit 

0.171 

0.269 pCi/g 

0.782 pCi/g 

0.131 pCi/g 

0.0797 pCi/g 

1.94 pCi/g 

0.117 pCi/g 

0.106 pCi/g 

0.807 pCi/g 

1.62 pCi/g 

0.131 pCi/g 

0.269 pCi/g 

0.0582 pCi/g 

2.06 pCi/g 

0.418 pCi/g 

2.06 pCi/g 

0.117 pCi/g 

06/19/13 13:14 07/10/13 08:21 

06/19/13 13:14 07/10/13 08:21 

06/19/1313:14 07/10/13 08:21 

06/19/13 13:14 07/10/13 08:21 

06/19/13 13:14 07/10/13 08:21 

06/19/1313:14 07/10/13 08:21 

Lab Sample ID: 160~2739-12 
Matrix: Solid 

Prepared 
-----
06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

Analyzed 

07 /10/13 08:22 

07 /10/13 08:22 

07 /10/13 08:22 

07/10/13 08:22 

07 /10/13 08:22 

07/10/13 08:22 

07/10/13 08:22 

06/19/13 13:14 07/10/13 08:22 

06/19/1313:14 07/10/13 08:22 

06/19/13 13:14 07/10/13 08:22 

06/19/1313:14 07/10/13 08:22 

06/19/13 13:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

07/10/13 08:22 

07/10/13 08:22 

07/10/13 08:22 

07/10/13 08:22 

07 /10/13 08:22 

07/10/13 08:22 

Oil Fae 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

QC Sample Results 
TestAmerica Job ID: 160-2739-2 

Method: GA-01-R - Radium-226 & Other Gamma Emitters 

Lab Sample ID: MB 160-56686/1-A 
Matrix: Solid 
Analysis Batch: 60086 

MB MB 

Analyte 
·-----

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.1414 u 
0.04029 u 
0.03615 u 

0.1026 u 
-0.003017 u 

0.5692 u 
0.04304 u 
0.07220 u 

-0.001872 u 
0.2844 u 
0.1026 u 

0.04029 u 
0.02281 u 

0.6657 u 
0.08588 u 

0.6657 u 
0.04304 u 

Lab Sample ID: LCS 160-56686/2-A 
Matrix: Solid 
Analysis Batch: 60082 

Analyte 

Americium-241 

Cesium-137 

Cobalt-60 

Lab Sample ID: 160-2739-1 DU 
Matrix: Solid 
Analysis Batch: 60082 

Analyte 
---

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Sample Sample 

Result Qual 

0.0372 u 
0.404 

0.300 u 
0.581 

0.00783 u 
0.0372 u 

0.479 

0.585 

11.5 

0.199 u 
0.581 

0.404 

0.192 

Spike 

Added 

97.6 

31.7 

25.1 

Client Sample ID: Method Blank 
Prep Type: Total/NA 

Prep Batch: 56686 
Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2o+/-) LOQ MDC Unit Prepared 

06/19/13 13:14 

06/19/13 13:14 

Analyzed Oil Fae 

0.270 

0.0739 

0.509 

0.0691 

0.0429 

0.966 

0.0625 

0.0736 

0.551 

0.658 

0.0691 

0.0739 

0.0458 

0.862 

0.167 

0.862 

0.0625 

0.271 

0.0740 

0.509 

0.0699 

0.0429 

0.968 

0.0627 

0.0739 

0.551 

0.659 

0.0699 

0.0740 

0.0458 

0.865 

0.168 

0.865 

0.0627 

LCS LCS 

Result Qual 

102.1 

31.87 

25.12 

DU DU 

Result Qual 

-0.1007 u 
0.6529 

0.2973 u 
0.5695 

0.01175 u 
0.9047 u 
0.4805 

0.6095 

11.90 

0.2109 u 
0.5695 

0.6529 

0.1908 

0.500 

Total 

Uncert. 

(2o+/-) 

10.7 

3.39 

2.57 

Total 

Uncert. 

(2o+/-) 

0.286 

0.179 

0.464 

0.139 

0.0359 

1.23 

0.110 

0.122 

1.89 

0.242 

0.139 

0.179 

0.0685 
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0.457 

0.273 pCi/g 

0.954 pCi/g 

0.124 pCi/g 

0.0803 pCi/g 

1.63 pCi/g 

0.109 pCi/g 

0.131 pCi/g 

1.27 pCi/g 

1.16 pCi/g 

0.124 pCi/g 

0.273 pCi/g 

0.0742 pCi/g 

1.49 pCi/g 

0.363 pCi/g 

1.49 pCi/g 

0.109 pCi/g 

07/10/13 08:11 

07/10/13 08:11 

06/19/13 13:14 07/10/13 08:11 

06/19/1313:14 07/10/13 08:11 

06/19/1313:14 07/10/13 08:11 

06/19/1313:14 07/10/13 08:11 

06/19/13 13:14 07/10/13 08:11 

06/19/1313:14 07/10/13 08:11 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/1313:14 

06/19/13 13:14 

06/19/13 13:14 

06/19/13 13:14 

07/10/13 08:11 

07/10/13 08:11 

07/10/13 08:11 

07/10/13 08:11 

07/10/13 08:11 

07/10/13 08:11 

07/10/13 08:11 

07/10/13 08:11 

06/19/13 13:14 07/10/13 08:11 

Client Sample ID: Lab Control Sample 
Prep Type: Total/NA 

Prep Batch: 56686 

%Rec. 

LOQ MDC Unit %Rec Limits 

LOQ 

0.500 

1.14 

0.267 pCi/g 

0.166 pCi/g 

105 87 -116 

100 87 -120 

100 87 -115 

Client Sample ID: BINGRPJ-001-061113 
Prep Type: Total/NA 

Prep Batch: 56686 

MDC Unit 

0.486 

0.0812 pCi/g 

0.780 pCi/g 

0.118 pCi/g 

0.0639 pCi/g 

1.72 pCi/g 

0.101 pCi/g 

0.122 pCi/g 

0.649 pCi/g 

1.60 pCi/g 

0.118 pCi/g 

0.0812 pCi/g 

0.0632 pCi/g 

RER 

RER Limit 

0.16 1 

0.77 

0 

0.04 

0.06 

0.40 

0.01 

0.1 

0.11 

0.03 

0.04 

0.77 

0.01 

TestAmerica St. Louis 

7/16/2013 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

QC Sample Results 

Method: GA=01 =R - Radium=226 & Other Gamma Emitters 

lab Sample ID: 160-2739-1 DU 
Matrix: Solid 
Analysis Batch: 60082 

Sample Sample 

Analyte Result Qua I 

Thorium-234 1.08 u 
Uranium-235 0.122 u 
Uranium-238 1.08 u 
Thorium 228 0.479 

Total 

DU DU Uncert. 

Result Qua I (20"+/-) 

1.402 u 1.05 

0.1269 u 0.215 

1.402 u 1.05 

0.4805 0.110 

Page 18of19 

LOQ MDC 

1.41 

0.369 

1.41 

0.101 

TestAmerica Job ID: 160-2739-2 

Client Sample ID: BINGRP3-001-061113 
Prep Type: Total/NA 

Prep Batch: 56686 

RER 

Unit RER Limit 

pCi/g 0.21 1 

pCi/g 0.01 

pCi/g 0.21 

pCi/g 0.01 

TestAmerica St. Louis 

7/16/2013 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure lslan~ 2013 

Rad 

Prep Batch: 56686 

Lab Sample ID Client Sample ID 

160-2739-1 BINGRP3-001-061113 

160-2739-1 DU BINGRP3-001-061113 

160-2739-2 BINGRP3-002-061113 

160-2739-3 BINGRP3-003-061113 

160-2739-4 BINGRP3-004-061113 

160-2739-5 Bl NGRP3-005-061113 

160-2739-6 BINGRP3-006-061113 

160-2739-7 BINGRP3-007-061113 

160-2739-8 BINGRP3-008-061113 

160-2739-9 BINGRP3-009-061113 

160-2739-10 BINGRP3-010-061113 

160-2739-11 BINGRP3-011-061113 

160-2739-12 BINGRP3-012-061113 

LCS 160-56686/2-A Lab Control Sample 

MB 160-56686/1-A Method Blank 

QC Association Summary 
TestAmerica Job ID: 160-2739-2 

Prep Type Matrix Method Prep Batch 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

TestAmerica St. Louis 
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #4

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:30 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #4 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #4 TI Building 233 and agree that 
this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also understand 
that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:21 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #4 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
 
  
 
NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins:  PT‐1100, PT‐1119, PT‐1303, PT‐1306, PT‐1353, PT‐1405, PT‐1416, PT‐1857, PT‐2074, PT‐2482, PT‐2994, PT‐
3003, PT‐3443, PT‐011‐20, and PT‐010‐20.  
 
Background:  The attached data supports the radiological clearance of soil that was excavated from above the terra 
cotta pipe that runs east to west at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the terra cotta pipe. GWS 
measurements greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for 
follow‐up one minute gamma static count rate surveys. See Attachment B. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations greater than the instrument‐specific 
scan IL. All gamma static count rate measurements performed were less than the instrument‐specific static IL. See 
Attachment B. 
 
  
 
∙         Waste characterization samples were collected from the soil in‐situ. Samples were analyzed for 226Ra by gamma 
spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment B. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 18 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment C.  
 
Conclusions:  The soil that was excavated from above the terra cotta pipe that runs east to west at the Building 233 site 
was surveyed and sampled for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil 
removed. Gamma static count rate surveys were performed on locations that exceeded the scan IL; all gamma static 
count rate measurements were below the instrument specific static IL.  18 additional characterization samples were 
obtained. All soil samples were analyzed for 226Ra by gamma spectroscopy; sample results were less than 1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.   
 
  
 
  
 
Thank you 
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Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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PKG-TIB233-EWTC-SOIL

- Treasure Island -
Building 233 Soil Waste Characterization 

Waste Bins: PT-1100, PT-1119, PT-1303, PT-1306, PT-1353, PT-1405, PT-1416, PT-1857, PT-2074, 

PT-2482, PT-2994, PT-3003, PT-3443, PT-011-20, and PT-010-20. 

Background: The attached data supports the radiological clearance of soil that was excavated from 

above the terra cotta pipe that runs east to west at the Building 233 site. The following survey and 

sampling were performed: 

• Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the terra 

cotta pipe. GWS measurements greater than the instrument-specific scan Investigation Level (IL) 

were used to identify locations for follow-up one minute gamma static count rate surveys. See 

Attachment B. 

• One minute gamma static count rate surveys were performed on locations greater than the 

instrument-specific scan IL. All gamma static count rate measurements performed were less than 

the instrument-specific static IL. See Attachment B. 

• Waste characterization samples were collected from the soil in-situ. Samples were analyzed for 
226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g. See 

Attachment B. 

• Additional characterization samples were collected following the unloading of the soil from 

within the listed bins. Utilizing Field Work Variance-012, the soil was spread in a single 6" layer 

on a poly covered screening pad. Static measurements and soil samples were obtained at each of 

the 18 sampling locations. Samples were analyzed for 226Ra by gamma spectroscopy and results 

reported 226Ra concentrations less than 1 pCi/g. See Attachment C. 

Conclusions: The soil that was excavated from above the terracotta pipe that runs east to west at the 

Building 233 site was surveyed and sampled for waste characterization. GWS surveys were performed on 

each 6-inch layer of soil removed. Gamma static count rate surveys were performed on locations that 

exceeded the scan IL; all gamma static count rate measurements were below the instrument specific static 

IL. 18 additional characterization samples were obtained. All soil samples were analyzed for 226Ra by 

gamma spectroscopy; sample results were less than 1 pCi/g. 

Shaw has established this soil as non-radiologically impacted. 

sharrova1,.....-/J 
1 

.£~ <..)_A:;;;/( tJ,f';!/f'/..'l 

RASO Concurrence 

ShawPRSO RASO Representative 

NOTE: PRIOR TO USE OF THIS SOIL AS FILL MATERIAL ON TREASURE ISLAND, 
AREA SPECIFIC USE PLAN(S) SHALL RECEIVE ADDITIONAL NAVY/RASO REVIEW AND 

USE CONCURRENCE. 
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PKG-TIB233-EWTC-SOIL

Attachments: 

A- Data Summary and Sample Results 
B- GWS, Gamma Static Count Rates, and Tes/America Sample Analysis 
C- Additional Characterization Gamma Static Count Rates & TestAmerica Sample Analysis 
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PKG-TIB233-EWTC-SOIL

Attachment A 
Data Summary and Sample Results 
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Data Summary 

Att . .. ----~- -- - - - .. - - -- . 
Survey·# Date M'eter 

Soil 108292012-233-GWS-425 8/29/2012 
2221/ 

262337 l~l!-g{181lll!'rll\lll1ll\~ 16.423 I 19.465 I .10.11s:19.s22c0m I B 
44-20 

Soil I 08302012-233-JSS-430 I 8/30/2012 I 2221/ I 262337 I 17.767 I 19.165 1111111m111111a111~!11111i\11,~J1 '13:554 '1:16.143 fom I B 
44-20 

Soi! 108302012-233-GWS-4311 8/30/2012 I 2221/ 
262337 10,535, .19;222 epm I B 

44-20 - '' - ' " 

Soil I 09042012-233-JSS-441 I 9/4/2012 I 2221/ 
44-20 

262337 is,262- ~6.12() C!l!Y\ . I B 

Soll I 09052012-233-GWS-445 I 9/5/2012 I 2221/ 

44-20 
! 262337 f:illi~k~i~&11~1\~7&!i:tllTlii&~11ntfA:1Ptfu!fll4 16.423 I 19.465 I ··· •10.208 : lfoSfO com I B 

Soil I 09052012-233-JSS-449 I 9/5/2012 I 2221/ 

44-20 
262337 I 17.767 I 19,165 r~?),~\\~\illffi'.i~?J;V~ffill)J~~-:.·:· .13.140•-1s,002coITI I B 

Soil I 09062012-233-GWS-452 I 9/6/2012 I 2221/ 
262337 10,802' 16,2E2 cpm I B 

44-20 

Soil I 09062012-233-155-457 I 9/6/2012 I 2221/ 
44-20 

262337 l~,954- l3;ll8~ c~"1 I B 

Soil I 09102012-233-GW5-466 I 9/10/2012 I 2221/ 
262337 10,194 -.16,538 com I B 

44-20 

2221/ 
. . . 

Soi! I 09102012-233-JSS-467 I 9/10/2012 I 262337 H,25T,14,374cprn I B 
44-20 

Soil I 09122012-233-GW5-489 I 9/12/2012 I 2221/ 
44-20 

262337 .· 1Q;55"4: 17;379 cpm I B 

Soil I 09122012-233-JSS-490 I 9/12/2012 I 22211 I 262337 I 11,767 I 19,165 1.3,198<14;287 qim I B 
44-20 

Soll I 09132012-233-GWS-496 I 9/13/2012 I 2221/ 
262337 10,029-17,651 con\ I B 

44-20 

Soil I 09102012-233-JSS-497 I 9/13/2012 I 2221/ 
262337 13;506.' 13,674 cpm I B 

44-20 

Soi! I 09172012-233-GW5-504 I 9/17 /2012 I 2221/ I 262337 16,423 I 19,465 I. 10,5ZCY' 16,950.cpm I B 
44-20 

Soil I 09172012-233-JS5-505 I 9/17/2012 I 2221
1 J 262337 J 11161 I 19 155 

44-20 ' • 
13;297 -14;550 com I B 

Soil I 09242012-233-GW5-521 I 9/24/2012 I 22211 I 262337 
44-20 

16,423 I 19,465 I 10,242:~·.17·,175 cPm .. · I B 

Soil I 09242012-233-JSS-522 I 9/24/2012 I 2221
1 J 252337 I 11 767 I 19165 44-20 } , 13;831-14,368.cpm I B 

Soil I 09252012-233-GWS-529 I 9/25/2012 I 2221/ ! 262337 fi0':%.\¥ifi~h'3'l\'1l'4¢$k<q"~'?(fi%1 44-20 '''~'"""' )'' .. ,v...i.• l.·>0.•.••·«< .. •·· ······'··" 16,423 I 19.465 I 11;850<17,317 com I B 

09252012-233-!55-530 I 9/25/2012 I 
22211 

I 262337 I 17.767 I 19.165 tt0\\Ai:WWP:W\U\7*R<lli~Y~A«Y;\t)ltl 14.68Gcom I B 
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Meter· Serial (cpm) (cpm) Range Att. 
2221/ 
44-20 

262337 16,423 19.465 i2.302.c .. 2.!;131<Pm B 

Soil I 09252012-233-JSS-548 I 9/25/2012 I 22211 
I 262337 I 

44-20 
17,767 I 19,165 fii0!£'£\~j)NIJ1.J!~~t\%q\}'}?;4,~ij~R;&i\i~:· ·.'.:' 14c751 "l7,353com I B 

Soil I 09252012-233-JSS-535 I 9/25/2012 I 22211 I 252337 17,767 I 44-20 
19,165 ~l%~~'Ji$~i:~I®tlillli11¥~1fata~ifi'.K0l: 17353,colll I B 

Soil I 06132013-233-JSS-723 I 6/13/2013 I 22211 I 252337 I 
44-20 

17,621 I 19,219 Kli1i'.&1ff1iN'lil~tW1&1iltt\MA%®Mi~\%);~~
1 13.77l.-'1S,S99 com I c 

1) Soi! above the terracotta pipe was surveyed per the Work Plan. Gamma walkover surveys and one minute gamma static count rate surveys were performed on each 6 inch lift of soil. All gamma 
static count rate measurements were less than the instrument·specific static investigation leveL Results are provided in Attachment B. 

2) Sample results from TestAmerica are provided in Attachment B. 

'3) Screening pad additional characterization static count rates and sample results from TestAmerica are provided in Attachment C. 
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PKG-TIB233-EWTC-SOIL

Data attached and submitted by: 

Justin Fox, John Massey 

Sample Identification Sample Media 
Lift 

Type of Sample 226Ra Results (pCi/g) 
Number 

TIB233-SOILPIPECHAR-024-0812 Soil 1 Waste Char. 0.40 
I- - ----

TIB233-SOILPIPECHAR-025-0812 Soll 1 Waste Char. 0.35 - ~· 

TIB233-SOILPIPECHAR-026-0812 Soil 1 Waste Char. 0.52 
~- ·-----

TIB233-SOILPIPECHAR-027-0812 Soil 1 Waste Char. 0.44 
----·- .. 

f-
TIB233·SOILPIPECHAR·036-0912 Soil 2 Waste Char. 0.,8 

Tl B233·SOI LPI PE CHAR-037 -0912 Soil 3 __ , Waste Char. 0.40 

Tl B2 33-SOI LP I PE CHA R·03 8-0912 Soil 2 Waste Char. 0.37 

Tl B 233-SOI LP I PE CH AR-039-0912 Soil 2 Waste Char. 0.30 

Tl B2 33-SOI LP I PE CHAR-040-0912 Soil 2 Waste Char. 0'" 

Tl8233-SOILPIPECHAR-049·0912 Soil 3 Waste Char. 0.191 --
Tl8233-SOILPIPECHAR-050-0912 Soil 3 Waste Char. 0.42 

-· 
Tl8233-SOILPIPECHAR-051-0912 Soil 3 Waste Char. 0.45 

~-

Tl 8233-SO I LP I PECHAR -058-0912 Soil 4 Waste Char. 
0 '' 

Tl8233·SOILPIPECHAR-059-0912 Soil 4 Waste Char. 041 

Tl8233-SOILPIPECHAR-060-0912 Soil 4 Waste Char. 0.411 ... 
Tl B233·SOI LPI PE CHAR-061 ·0912 Soil 4 Waste Char. 0.40 . 
Tl8233-SOILPIPECHAR·068-0912 Soil 5 Waste Char. 0.39 - ---- ------------·-
TIB233·SOILPIPECHAR·069-0912 Soil s Waste Char. 0.36 ... ___ 

~IB233·SOILPIPECHAR·070-0912 Soil s Waste Char. 0.324 ------
TI B233·SOl LP I PE CHA R-071-0912 Soil 5 Waste Char. 0.52 

Tl B2 33-SOI LP I PE CHAR-080-0912 Soil 6 Waste Char. 0.41 --------
TIB233-SOILPIPECHAR-081-0912 Soil 6 Waste Char. 0.38 - ·-
Tl8233-SOILPIPECHAR-082-0912 Soil 6 Waste Char~~ ~ 0.44 

Tl8233-SOILPIPECHAR-083-0912 Soil 6 Waste Char. 0.46 - --
~18233-SOILPIPECHAR-085-0912 Soil 7 Waste Char. 0.19 -- -· 

TIB233-SOILPIPECHAR-086-0912 Soil 7 Waste Char. 0.29 

Tl8233-SOILPIPECHAR-087-0912 Soil 7 Waste Char. 0.39 ------
Tl 823 3-SOI LPI PE C HAR-091-0912 Soil 8 Waste Char. 0.36 --
Tl 8233-SO I LPI PE CHAR-092-0912 Soll 8 Waste Char. 0.45 

;r.;f'21!fll~~~fS'9fC!lf!ll\lilli\!!f()9~;.il1l'f?:•;.2 ...... :..-.-~ . - -
··-· . . ... 

Tl8233-SOILPIPECHAR-096-0912 Soil 9 Waste Char. 0.37 -
Tl 8 233-SOI LPI PE CHA R-097 -0912 Soil 9 Waste Char. 0.41 

Tl 8 233-SOI LP I PE CHA R-098-0912 Soll 9 Waste Char. 0.36 

Tl 8 233-501 LP I PE CHA R-100-0912 Soil _!Q~~ Waste Char. 0.43 

TIB233-SOILPI PECHAR-101-0912 Soil 11 Waste Char. 0.334 

Sample Identification Sample Media 
Bin 

Type of Sample 226
Ra Results (pCi/g) 

Number ---------
Bingrp4-001-061313 Soil ALL Waste Char. 0.362 

~- ------ --
Bingrp4-002-061313 Soil ALL Waste Char. 0.397 --
Bingrp4-003-061313 Soil All Waste Char. 0.451 -- --
Bingrp4-004-061313 Soil All Waste Char. 0.405 -· 
Bingrp4-005-061313 Soil All Waste Char. 0.355 -- ----
Bingrp4-006-061313 Soll All Waste Char. 0.412 --- ----
Bingrp4-007-061313 Soll All Waste Char. 0.414 --- --
Bingrp4-008-061313 Soil ALL Waste Char. 0.346 - - -
Bingrp4-009-061313 Soil All Waste Char. 0.469 

~- ---
Bingrp4-010-061313 Soil ALL Waste Char. 0.373 

Bingrp4-011-061313 Soil All Waste Char. 0.350 

Bingrp4-012-061313 Soil ALL Waste Char. 0.433 
~- - -~-- --

Bingrp4-013-061313 Soi! All Waste Char. 0.356 

Bingrp4-014-061313 Soil All Waste Char. 0.407 --
Bingrp4-015-061313 Soil All Waste Char. 0.315 

Bingrp4-016-061313 Soil ALL Waste Char. 0.396 

Bingrp4-017-061313 Soil ALL Waste Char. 0.420 
e- --

Bini::>:ro4-018-061313 Soil ALL Waste Char. 0.340 .. 
*Sample with highest act1v1ty 1s h1ghhghted 
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PKG-TIB233-EWTC-SOIL

Attachment B 
GWS, Gamma Static Count Rates, 
and TestAmerica Sample Analysis 
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PKG-TIB233-EWTC-SOIL

PKG-Tl8233-EWTC-SOIL 

Lift 1 (0-6 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 0-6 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

• N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma Gamma Gamma 
Walk-Over Static Static Waste Characterization Sample # 

Easting (cpm) cpm >IL? 

N/A N/A N/A Tl 8233-50! LP I PE CHAR-049-0912 

N/A N/A N/A Tl8233-501LPIPECHAR-050-0912 

N/A N/A N/A Tl 8233-501 LP I PECHAR-051-0912 

N/A N/A N/A Tl 6233-50 I LP IP ECHAR-051-0912 

Soil Sample 
Ra-226 
(pCifg) 

0.40 

0.35 

0.52 

0.44 

•All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 
were conducted. 

0110312013 Page 7 of 123 
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PKG-TIB233-EWTC-SOIL 

·iption: Gamma WalkQVe:sur,JeV(G\'VS) performed at Building 233 Site on sol! above terracotta pipe, The 
of the survey is to support: Characterization of soil East to West, 1st Lift, 0 to 6 Inches above terracotta pipe at 
233 Site.The GWS was performed in a Contamination Area to provide radlo!ogical characterization data and identify any 

·ey was p(;rform~_Q_ usifrg LudlUffi 2221 # 262337A coupled \.Vith 44~20 Probe #PR295571. 

area exceeded the instrument specific lnvestiqation leveL 

RWP: 

JH/WB 

Approved By: 

~qtJ,.iJ.01·1 

2012 

01/0312013 

233 JS 02 02 
Ti1 1e: 1030 End Date: OS/2912012 Time: 

\ \,, ; ..... ..:..o ;...;, 
1\ ()_)i\ 
\'9 A~ fr ri!,.., I i ,.., 

Print Name ( --- Jfgn'atd{e\ 

1125 

Page ; of s 

ModB!: 

Serial#: 

Probei#: 

TrtJe 

qj IS' /12 __ 
1 Dafe ~"'\ l_,f!_c:J 

Page 8 of 123 
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01/03/2013 

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey for 
Characterization Above Terracotta Pipe 
(1st Lift 0-6 inches} 

Survey#TIRS-08292012-23-3-GWS-425 

Page 2 of 3 

6022300 6022960 

<Me on+ J ~1d dcv (19,464 cpm} 

:z Mu:.in •- 3 std dev (Hl.465 q:irn) 
10 20 40 

jmn:::--Feet 
~oordi(lste .,,~tem: CSP Zone-UtHAQ8"3, tJS S\1fvl! Foot 

Data Collected By: Dennis Morrison 

Oata Processed In Treasure Island Office 

6023030 6023100 6023110 

Oa"nuna Walkover Suivey Collcded ml Bi29/2012 
with 11"imble GeoXII GPS Unit #70898 andLttd!mn 
Modi:l 2221 #262337A with a 4'1-20 Probe #PH.295571, 
calibrntion du« llfJ()/2012 

i'°'~ 
s»faW' Ci world of .Solutions 

Reviewed By:~i->----- Date.~-.!:_ 
I 

Page 9 of 123 
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PKG-TIB233-EWTC-SOIL 

Surveyff:rms-00212012-233-Gws-112.s 
Building 233 Gatntna Walkover Survey East to West 

Page 3 of 3 
Above Terracotta Pipe (lrst Lift 0-6 Inches) 

In the 7000S In the 8000s In the 9000s In thclOOOOs 
0 0 0 4 

In the 14D00s In the 1S000s In the 16000s In the 17000s 
525 244 219 127 

il'><d«80> • 

I ~"w'" ---~' _:_ 

:1ct~: 
:'-"<k>n: 

."'.·Sl\C>w'.;td,OC''<, 

I 
1Q 

: )l:{) • 

. f;\1)-

: f,(1-

: 20 
'. ' . 

, , 

tn the l lOOOs In the 12000s 
G7 511 

In the 18000s In the 19000s 
49 12 

HU:M 
lXID·

l~<i<l ' 

' 
$ln<>~V~'l1b f~o_:_11 

)'1%4 ' 

I 

0 ____ _;,.,;__~-~:-_,,_ __ ~'.........~--~~~-~--"""'! 

10115 124'5~ 1-i?-49 1!0l$ 193?' 

. ~Sl'lt>P b<c3"~ 10 dilt1> •t&ue~ 

Scattorplot 

01/03/2013 

In the 13000s 
922 

In the 20000s 
0 

• f/C!f Aie..i I 

Std-Dev 
1,014 

0 locations: 
With Cj)Ol 

219,465 

Page 10of123 
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PKG-TIB233-EWTC-SOIL 

Page 1 o' 2 

TIRS· 08302012 

233 EMAC 009 

Time: 0910 osrsot2012 Time: 

IT6Z33'801LPIPECHAR-024-0812 
TIS233-SOILPIPECHAfW:Z:.<C0812 
Tl8233-SO!LPIPECHAR-026-0812 
TIB233-SOILPIPECHAR-027-0812 

Print Name Title 

11/n,/,,_ 
Date ~~ 

Approved By: ::rot-\ N r.- · sS~Y ~G5 

~RM-T;.~·--1 

01/03/2013 Page 11 of123 
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I 

PKG-TIB23JEWTC-SOIL 

Bldg 233 Gamma Static and Soil Sample Locations for survey# TIRS-08302012-233-JSS-430 

Characterization Above East to West Terracotta Pipe 1st Page 2 of 2 
Lift (0-6 inches) 

" :': 
~ ... 
i:; 

" 0 

ii! 
E 

01/03/2013 

6022680 602275Q (1022820 6022890 60?.2960 13023030 6023100 6023170 6023240 6023~10 

Sarn pie Locatlo 

Northing 
Sample 

Easting 
Location 

6023000. 762 2127356.383 --------
2 6023014.915 21273/4. 748 
3 6023037.949 2127377. 734 

4 6023049.94 '127395. 764 

"+' ' 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

Gsrnnm S!atic n11d Soil Somplcs Collected 01i &'30!2012 
I with Trimble GeoXH GPS Unit 1/70898 anti Ludlum 
Mod~~l 222li #2623J?A with <i '14¥20 Prul>e llPH29557l, 
<:-1,Ubn1tion due l lf'.1012012 

h / ~, 

s1lam~ d world of ~)o!u:iono' 

Roviewed By:~~- Date~;gh 

Page 12of123 
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PKG-TIB233-EWTC-SOIL

TestAmerica SL Louis 

SAMPLE SUMMARY 

SAMPLED SAMP 

-~-~,,-------------~ DATE TIME -----WO # §_AMPLE it CLIENT SAMPLE ID 

MWTGO 001 'I'IB233--SOILPIPECHAR- 015- 0812 08/29/12 13:49 
MW'l'Gl 002 TIB233 -SOILPIPECHAR- 016--0812 08/29/12 14: 00 
MWTG2 003 TIB233-SOILPIPECHAR-017-0812 08/29/12 14:20 
MWTG3 004 TIB233-SOILPIPECHAR-018-0812 08/29/12 14: 29 
MWTG4 005 'I'IB233-SOILPIPECHAR- 019-0812 08/29/12 14:51 
MW'l'G5 006 TIB233-SOII,PIPECHAR- 02 0-0812 08/29/12 14:55 
MWTG6 007 TIB233-SOILPIPECHAR-021-0812 08/29/12 15:35 
MWTG7 008 'rIB233-SOI!,PIPECHAR-022 -0812 08/29/12 08:44 
MWTG8 009 TIB233-SOILPIPECHAR-023-0812 08/29/12 08:58 
MWTG9 010 TIB233-SOILPIPECHAR-024-0812 08/30/12 09:10 
MWTHA 011 TIB23 3-SOIJ,PIP!lCHAR-025-0812 08/30/12 09:12 
MWTHC 012 TIB233-SOILPIPECHAR-026-0812 08/30/12 09:28 
MWTHD 013 TIB233-SOILPIPECHAR-027-0812 08/30/12 09:34 
MW THE 014 TIB233-SOILPIPECHAR-028-0812 08/30/12 14:27 
MWTHF 015 TIB23 3-SOIL,PIPECHAR- 02 9-0812 08/30/12 14:39 
MWTHH 016 TIB233-SOILPIPECHAR-030-0812 08/30/12 14 :45 
MWTHJ 017 TIB233-SOILPIPECHAR-031-0912 09/04/12 10:23 
MWTHK 018 TIB233-SOILPIPECHAR-032-0912 09/04/12 10:29 
MWTHL 019 1'IB233 -son.PIPECHAR-03 3 - 0 912 09/04/12 10:50 
MW'I'HM 020 TIB233 --son,PIPECHAR- 034 -0 912 09/04/12 10:58 

;i;IOTil (SJ-'----------------------- -------------
,The analytical results of the samples listed ahove Me presented on the following pages. 

- All calculations arc performed before rounding to avoid round-off errors in calcul\lfed results, 

- Resu\is noted as "ND" were not detected al or l!bove the slated limit, 

- This report must not be reproduced, except in full, wlthout the written approvnl of the laboratory, 

- Results for the following pnrnmeters are never reporlr.d on a dry weight basis: color, corrosivity, density, fla~hpoint, ignitability, layers, otlor, 

puint filter test, pH, porosity pressure, reactivity, redux potential, specific gravity, spot tests, solids, solubility, tcl\lperaturc, vlsco~ity, and weight. 

4 of 34 F2J040414 
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PKG-TIB233-EWTC-SOIL

TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-024-0812 

Lab Sample ID: E'2J0404U-010 
Work Order: MWrl'G9 
Matrix: SOI.ID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0. 023 u 

Actinium 228 0 .42 

Bismuth 212 0.26 u 

Bismuth 214 0.40 

Cesium 13'7 -0.0003 u 
1,ead 21 O 0.74 u 
Lead 212 0.447 

Lead 214 0,446 

Potassium 40 10.6 

Protactinium 231 0.27 u 

Radium (226) 0.40 J 

Radium 228 0.42 

'J!hallium 208 0.178 

Thorium 228 0.447 

'I'horium 234 0.41 u 

uranjum 235 0.04 u 

Uranium 238 0' 41 u 

NOTE (S) 

Data aro inoomploto w.ithout tho oase narrative, 

MDC is dete;cmined by instrrunent performance only. 
Bold results are greater than the MDC, 

Radiochemistry 

Date CoJJ.ected: 
Date Received: 

Total 
Unaert, 

08/JO/l?. 0910 
10/04/12 0850 

J?:r.ep 
(2 o+/-) RL MDC 

Date 

pCi/g Batch # 2282067 

0.068 0 ,(17 10/08/12 

0,15 0.13 10/08/12 

0.44 0. '74 10/08/12 

0.13 0.08 10/08/12 

0.033 0.062 10/08/12 

0.89 1.4 10/08/12 

0,098 0.079 10/08/12 

0.092 0.048 10/08/12 

1.8 0.6 10/08/12 

o. 40 1. 2 10/08/12 

0.13 0.50 0.08 10/06/12 

0,15 0,13 10/08/12 

0.054 0,033 10/08/12 

0.098 0.079 10/08/12 

0. '15 1.3 10/0B/12 

0.14 0.211 10/0B/12 

0. ~,5 1.3 10/08/12 

Analysis 
Data 

Yld % 

10/29/12 

10/29/12 

l0/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

" u 
Result is greater than sample detection l;i,mj.t but less th.un stated roporting limit. 
Reaull9~b3iesa than the sample detection limit. F2J040414 
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T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-025-0812 

Lab Sample ID: F2J040114-0ll 
Work Order: MW'r!IA 
Matrix: SOLID 

Parameteo:t' Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actin:i.um 227 0.013 u 

Aotinium 228 0,46 

Uisrnuth 212 0.24 u 

Bismuth 214 0.35 
Cesium 137 0.016 u 
J,cad 210 1. 3 u 
Lead 212 0.43 

Lead 214 0. 44 

Pota.aaium 40 9.9 

Pr.otactinium 231 0.08 u 
Radium (226) 0.35 " Radium 228 0.46 

Thallium 208 0 .179 
Thorium 228 0.43 
ThoJ:ium 234 1. 3 u 

uranium 235 0.11 u 
Uranium 238 1.3 u 

NOTE (S) 

Data are .:tnoomplete without the oase na:crative. 

MDC is determined by inatrumont porformance only. 
Bold results are greater than tho MDC. 

Radiochemistry 

Dato Collected: 00/30/12 0912 
10/04/12 08SO Date Recej ved·: 

Total 
Unca:ct, Prep 
(2 cr+/-) RL MDC Data 

pCi/g Batch # 2282067 
0.030 0.48 10/08/12 

0.16 0.27 10/08/12 
0. 4·7 0.82 10/08/12 

0.13 0.14 10/08/12 
0,031] 0 .060 10/08/12 

1.2 1.9 10/08/12 

0 .11 0.10 10/08/12 
0 .13" 0.13 10/08/12 
1. 7 0.6 10/08/12 
0.16 1. 8 10/08/12 

0.13 0.50 0.14 10/08/12 
0.16 0.27 10/08/12 
0.066 0.063 10/08/12 
0.11 0.10 10/08/12 
1.2 1,6 10/08/12 

0.20 0.33 10/08/12 

1.2 1.6 10/08/12 

Analysis 
Data 

Yld % 
10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

J 

u 
Hesul,t ia greater than sample detection limit but less than stated reporting limit, 
Rasul-t'16.illf~sa than the sample detection limit. F2J040414 
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TestAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-026-0812 

Radiochemistry 

Lab Sample ID: F2J040414-012 

Work O:r:Uer: MWTHC 
Mati-:ix: SOLID 

Pa:r:runoter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD. 
Actinium 22'/ 0.11 u 

Actinium 228 0.51 

Bismuth 212 0.29 u 

Bismuth 214 0.52 
Cesium 137 0.0 u 

Lead 210 1.33 u 

Lead 212 0.46 

La ad 214 0.43 

Potassium 40 11.4 

Protactinium 231 0.20 u 
Radium (226) o, 52 

Radium 228 0.51 

Thallium 208 0.141 

•rhorium 228 0.46 

'l'hor.ium 23<'1 0, G6 ll 

Uranium 235 0. 12 u 

Uranium 238 0. 66 u 

NOTE (S) 

DatE< are incomplete without tho oaoo na:r:rative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unao:r:t, 

12 o+/-) 

0.17 

0.16 

0. 43 

0.14 

0.015 

0.98 

0.11 

0.10 

1.8 

0.23 

0.14 

0.16 

0.050 

0.11 
0.52 

0.20 

0.52 

u Result is less than the sample.. detection limit. 
17 of 34 

Date Collected: 
Date Received: 

RL MDC 

08/30/12 
10/04/12 

Prep 
Date 

0928 
0850 

Analysis 
Pate 

pCi/g Batah # 2282067 Yld % 

0.84 10/08/12 10/29/12 

0.21 10/08/12 10/29/12 
0.71 10/08/12 10/29/12 

0,11 10/08/12 10/29/12 
0.089 10/00/12 10/29/1:1 

1.5 10/08/12 10/29/12 

0.11 10/08/J.2 10/29/12 
0.11 10/08/12 10/29/12 

0.7 10/08/12 10/29/12 
1.5 10/08/12 10/29/12 

0.50 0.11 10/08/J.2 l.0/29/12 
0.21 10/08/12 10/29/12 
0.049 10/00/12 10/29/12 
0.11 10/00/12 10/29/12 
1. 'J 10/00/1?, 10/29/1?. 

0.34" 10/08/12 10/29/12 

1 '., 10/00/12 10/29/12 

F2J040414 
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PKG-TIB233-EWTC-SOIL

T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-027-0812 

Lab Samplo ID: E'2J040114-013 
Work Order: MW'l'HD 

Matrix: SOLID 

Paramo tor Raault Qual 

Ganuna :Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0' 05 u 

.Aotinium 228 0,46 

Bismuth 212 0.35 u 

Bismuth 214 0 .44 

Cesium 137 ·-0.01 u 

J,eud 210 1.' u 

Lead 212 0' 41 

Lead 214 0 .31 

Potassium 40 11.3 

Protactinium 231 0.55 u 

Radium (226) 0' 44 " Radium 228 0.46 

Thallium 208 0.112 

'l'horium 228 0.41 

1'horium 234 0.32 u 

Uranium 23~) 0.13 u 

Uranium 238 0.32 u 

NOTE (S) 

Data are inoompleto without tho oaae narrativo. 

MDC ia determined by inetrumant performance only, 
Bold results are greater than the MDC, 

Radiochemistry 

Date Collected: 08/J0/12 
10/04/12 

0 934 
0850 Date Received: 

Total 
Unoei:t. Prep 
(2 o+/-) RL MDC 

Data 

pCi/g Batch jf 2282067 
0,16 0.27 10/00/12 

0.16 0.11 10/08/12 

0.55 0.91 10/08/12 

0.13 0, 11 10/08/12 

0.040 0.071 10/00/l?. 

1.3 1. 9 10/08/12 

0.10 0.11 10/08/12 

0.11 0.14 10/08/12 

1.8 0.7 10/08/12 

0.88 1.5 10/08/12 

0.13 0,50 0.11 10/08/12 

0.16 0.11 10/08/12 

0.046 0.061 10/08/12 

0.10 0.11 10/08/12 

o. 97 1.7 10/00/12 

0.17 0.33 10/08/12 

0. 97 1. 7 10/08/12 

Analysis 
Data 

Yld % 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

J 

u 
Result is greater than sample detection limit but leae than stated reporting limit. 

Resu11J8nf~~sa than tho sample detection limit. F2J040414 
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PKG-TIB233-EWTC-SOIL

PKG·TIB233EWTC·SOIL 

Lift 2 (6-12 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 6-12 Inches 

Gamma Gamma 
Walk·Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

* N/A 
--

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A Tl B233-SOI LPI PE CHAR-036-0912 
--

N/A N/A Tl B233-SOI LPI PE CHAR-03 7-0912 

N/A N/A TIB233-SOILPIPECHAR-038-0912 

N/A N/A TIB233-SOILPIPECHAR-039-0912 

N/A N/A TIB233-SOILPIPECHAR-040-0912 

Soil Sample 
Ra-226 
(pCi/g) 

0.38 

0.40 

0.37 

0.30 

0.54 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 
were conducted. 

01/03/2013 Page 18 of 123 
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/ 
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Stiaw 
PKG-Tl8233-EWTC-SOIL 

rpose of the suwey is to support: Characterizatlon of sch East to VIJ'est, 2nd Lift, 6 to 12 inches above terracotta pipe at 
ilding 233 Site,The GWS was performed in a Contamination Area to provide radiological characterization data and identify ar;y 
omo!ies. 
rvey was peffofn1€id USirl9 LUdli.Jrri-2221-# 262337 A coupl€!d With 44~20FTF058--#PR2955/1 _ 

area exceeded the instrument speCITic inveSti9-ation !eveL 

RWP: 2012 233 JS 02 02 

Timf'!: 1420 End Date: 08/30/2012 Time: 15 Start Date: 0813012012 ~~~~-"';.:.:....~..:..:.::"-~--=::::.:.::::.::__~.:=.:::::.:::.__:.:::::.:_~_:::::.::.~ 

JHl\AJB 

Approved By: J~h,., Ltit 
Print Name 

FR:','.-71.-01"1 

0110312013 

Model: 

serial#: 

Probe!#: 

Ca!. Due: 

Mode:: 

Serial#: 
Probe/#' 

l V-Gf 
Title 

Page~ 

9 /n/n /4/vt 
I Dk f. 

1 

!._ 

' 

Page 19of123 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East to West 
Above Terracotta Pipe (2nd Lift 6-12 inches) 

Survey#TIRS-08302012-233-GWS-431 

Page 2 of 3 

01/03/2013 

&022890 6022SCW 

,. 

-< M:e~!! +:!-st! di!V {!~,4e-4 WHI\} 

<:: Mea:'l t :i lid \!1'!1!~19;4{}5 cpm) 

10 20 40 
l ... r::=-...,Feel 

Data Col!ectod By: Dennis Morrison 

Data Processed In Treasure Island Office 

6023030 6023100 

~-mrna \\'alk-0,·er Su1vevC0Ui:d.;:d en S 30 "2012 
witl1 Trimble GeoX!-i GPs Unit rOOS9S and Ludlum 
~1.:id;;l 222! 7::262337 A \\4th a .$.:l-20 Pttib;:: #PR295'.PL 
calibration due 1l 30.7012 -

st(;~~- ,c_:,;'.-j c'. 1 ::~, ·-~~--'-~'-'(~'S~~--~~~~~.--J 

Reviewed By: __ ~~------ Oa1e!J..jJi}l1:::__ 

g 
!:i 
;:; 

Page 20 of 123 
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8 
£ 
.?;: 



22 of 149

PKG-TIB233-EWTC-SOIL

!n the 7000s 

0 

PKG-TIB233-EWTC-SOIL 

Building 233 Gmnma Walkover Sun1ey East to West 

Above Terracotta Pipe (2nd Lift G-12 inches) 

S U(Vey# :TIRS-08302012-233-GWS-4 31 

Page 3 ol3 

In the 8000s 

0 
In the 9000s 

0 

In thelOOOOs In the llOOOs In the 12000s In the !3000s 

1 75 2208 784 

In the 140005 In the 150005 In the 16000s In the 17000s In /he 18000s In the 19000s In the 20000s 

01/03/2013 

472 220 81 27 2 1 0 

'°' 

40 ' 

Scatterplot 

Jl)~1$ ~ 

inn 
:)}J<>.)].)6:,~' 

13575 
11137 - ' 

6r~l\V&>C$ 

r-;~%-: 

lS'i>Sq 

• Rf!f Area 7 

Std Dev 
1,014 

O locations 
with cpm 
H9,465 

Page 21 of 123 
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PKG-TIB233-EWTC-SOIL 

233 EMAC 009 

0910412012 Time: 

' 

Approved By: ¥il 
Print Narne 

FRM·".',.¢1-1 

0110312013 

Pagi::::_!....:.: 

Model: 2221 

! 
Model: 

Serio;.#: 262337 Se::al #: 138"82 
ca:. Due· 1113012012 

I 
CaL D-ie: 

'<e<' A'm 8KG'.St&:i¢) 17767 

. .5!'·. ;;! 77 
Title 

Bkgd (lab): 

TTB23 
Tl8233-SOILPiPECHAR-037-09f2 
TIS233·SOILP!PECHAR-033--0912 
flB233-SOILPIPECHAR-039-0912 
TIB233-SOILPIPECHAR-041l-09i2 

r,,?,b_ 
' Date 1

1/1' . 
'f--. clJI 

\• 1 

'· 

Page 22 of 123 
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PKG-TIB233-EWTC-SOIL

Bldg 233 Gamma Static and Soil Sa'l\<fPliHQlSIT~ East 
to West Above Terracotta Pipe (2nd Lift 6-1 :2 inches) 

Survey# TIRS-090420·12-233-JSS-441 

Page 2 of 2 

0 
0 
U) 

I:; ,. 
N 

6022890 6022960 

Location# Easting 

l 602300 I .670 
2 6023020.673 

3 6023032.438 

4 6023045. l 07 

5 6023058.681 

<> <Mean+ 3 std dew (19.484 i;prn} 

z Met!n t ;j std uev (19,465cpm) 
A Sample Location 

10 20 40 

- Feet 

6023030 6023100 6023170 

-~orthing 

2127366.075 
2127371.504 

2127377.387 ·---
2127387.793 

2127402.725 

' 

Ganuna Static tind Smnpling Survey Collected on 9/04/20J2 
with Tri1nble GeoXH GPS Unit #70898 and Ludhun 
Model 2221 H262337A with a 44-20 Probe #PR295571, 
calibration due ll/30/2012 

~#"\,. ' 

l. "' ~oordlnate $ stf)m: CSP Zone Ill. NAD!:IS. us surve Foot, __ ~·. Sfb&liW'"' a world of Sol~tio_n_s ____ ·----

Data Collected By: Dennis Morrison ·····--/1 
Data Processed In Treasure Island Office Reviewed ~j;~""&__:::=-

0110312013 Page 23 of 123 

0 
0 
N .... 
N 
;;; 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestArnerica St. Louis 

NWTHR 
Mt~THT 

MW'l'HV 

MWTHW 

MW'l'HX 

MWrHO 
MWTHl 
MW'1'H2 
MWTH3 
MW'l'H4 

MWTHS 
MWTH6 
MN'rH7 

~l\'ITH8 

MW'l'H9 

MN'rJH 
MWTJJ 
MNTJK 

MW'l'.Jl1 

MNTJM 

~()TE_{ilJ : 

001 
()02 

003 
004 
oo::. 
006 
00'/ 

008 

009 
OJO 
011 
012 
013 
Ol4 

015 
016 
01'1 
018 
019 
020 

SAMPl,J~ SUMMARY 

l'/.J0404J.6 

TJB23 3 ·-SOILPIPEClil\R-0 35 ·-09:L7. 

TIB233 · SOII.J?IP1'GHl\R • 036 • o9J.2 
TIB2:l J ··SOILPIPJ•:Clll\R • 03 7 • 0 912 
'I'I!l23 3 • SOILPIPllCHl\R • 0 38 • 0 912 
TlD24 3 ~SQILJ?lYHCHAR·· 039-0.912 

'rl!l23 3 ··SOU.l?J:l?IlCHl\ll • 04 0 • O 91'1 
'l'IB:.~33 -fJOJLPIPECHAH., 041~0912 

TJB23 3 .,SOI!Jl?JP!';CHAH ·µ 0 112 0912 
TID233 • 80J:LPIPl!:Cf!l\R· 04 3 • 0912 
TiH2'.{-3 -·SOILPJPHCHAE--044 -0 912 
TIB233-·SOILPIPBCHAR-045-0912 
TIB233 · SOILPJ:Pli:CHl\R • 046 • 0 912 
'l'IB2J3 ··BOILPlPBCHJ\H ~ 04 7 ·-0 912 

'fIH233-HOILPlPgcHAlZ-048-0912 
Tlll23 3 ·· SOILPIP!':C:i!AR· 04 9-0 912 
'l'IB233 ··SOILPIPECHhH-050 ,.0 912 
·rrn233-SOILPIPECHAR-051-09J 2 

TIH?.33 -HOlLPJPHCllAH.-O~J2 -0 912 

'l'J:H2 3 3 · SOILl?Il'llCl!l\.R • 0 53 ·- 0 912 
TlB2 3 3 --SO:CI,Pll?H:CHAH-054 - 0917, 

- The :inaly1!cf1! H>,\Uht of the ~ample~ liMcd i1bovc ;ire pn:~:l'UH'd on lhc folhnving Jli!l\c,;. 

- Al! rf11rnli\thm~ nrn pcrforuicd before rn1mdln1110 avol\1 rnui\d·nff c.-rnn In c.ikul.m:J rt'Wlt~. 

"lk~t1h'i IWWd n~ ''N!Y W<Or<:: Hi}: dt'K<.:lt:d ~!or llb(•\<i..' !!11..' ~lnttd limiL 

. 'l11h: 1Cj1Pn mu>t 11N bt 1i!p~llifo\:nL C\<'Vp! b full, witlHi\,! the w1i:te11 :ip;no~;i1uf1hr )()l'>~1u1wy. 

~ Rl'S\Jl1r. ft'f lh<: l!Jl!owlng parnmclci> Mi' llV'iCI rcpoucl ml 11 ihy weight ha:-b; l.'Olnr. corru~i\'hy, d.:-u~i\y. lfa:;hpoim. l1:J1i!:lliilliy, layl'f~, ot!m, 

p11im filter w~1. pl!, pon_i~hy pa's;urc, rca.:1ivily, l"t.'{!ox potcntbl, s1ic-cili<: l:l;Wily, sput iests, ;;(>li1b. SiJlubi!ily, tmnpcraiun\ vi>c{isity, nnd wdnlH. 

4 of34 

01103/2013 

S/\MPI1F.D 

Df\TE 

09/04/12 
O~l/04/12 
09/04/12 
09/04/12 
09/04/12 
09/0,1/12 
09/05/12 
09/05/12 
09/(l!.)/ 12 

09/0S/12 
0$!/0S/12 
09/05/12 
09/0~i/1/. 
09/0~5/12 

09/0S/l2 
09/05/12 
09/05/12 
09/06/12 
09/06/12 
09/0G/12 

F2J040416 

Page 24 of 123 

[){\)'IJl' 

'.l'lME 

lJ :14 

13: tJ ~; 
13:SB 
14;06 
1_;1: 12 

l'i: 24 

08:54. 

09: O!l 

09;14 
0:9:~~2 

09: :~u 
09: ;34 

09 :40 
o;:,: s1 
13:"1 

13: '.i3 
ltj: 04 

09:2?. 
09: 2G 
09::)2 
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PKG-TIB233-EWTC-SOIL

PKG-Tl8233-EWTC-SOIL TestAmerica St Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-036-0912 

\~ork Ordr\r: MWTHT 

Hatrtx: :--:OLl!) 

Pnr.mnetoi: l\00\lll: Qunl 

Gamma Ra-226 & Hits By EMr~ GA-01-R MOD 
lk·ti.ni ur>i 

,,,.,,, 
"-'·' ',;,) j tl 

J\Otj,ni.um 220 0,56 

B.t;:;mnth ?:12 0,;29 l! 

Bismuth 214 0.30 

Ct;~;.:j_nr;; \ 3"! 0. (JOU u 

J,cad ?.-Jo 0.09 " 
Lead 212 0.35 

r.eod 214 0.363 

l'otassirnfl 40 11.9 

l'i:otact i nirn'n 231 -0. 16 IJ 

Radium (226) o.39 J 

Radium 220 0. 56 

'i'hBlllinro 208 0.15:2 

'rhorium 2:20 0.35 

'rhor.i.um :~34 0. ') ~ u 
;1 f fi})~. \li;\ :;>:;;;·, 0.0'!1 (J 

Ut·ani.rnn ?'H) 0. ljj " 

NOTB 

MOC is dOlt,'ll..'l&inad by instrument per£cn:1nonco only. 

nolct rotJul l:H arc g~ea ter thun tho MDC, 

Radiochemistry 

Tot.'l 
Unoort. 

(2 wt/-) RL 

pCi/g 
n. ir. 
0.18 
0' !)4 

O.ll 
0. n:~I 
o. 9J 

0' 10 

0.093 

2.0 

0. 0fJ 

0.11 -0 • ~) {J 

o.1a 
0.057 
0.10 

0' 1) 

0 .i.H;~~ 

n. 1; i 

NOC 

09/0:1/i;> t3:1 1_:, 

10;0,1;"1;: oe::\o 

l>ri;!p 
Dato 

Batch # 2203035 
(j' 3'! :l [)/{):9/ t;. 

0,09 10/09/12 

0.9"J l 0/0:J/ J ~'. 

0, 10 10/09/12 

fJ.0'.;) I.0-/09/12 
l ., 
" 10/0~/]t:: 

0.11 10/09/12 

0.10 10(09/12 

O.G 10/09/12 
1. ., lli/09/12 

0.10 10/09/12 

0.09 10/09/12 

0,060 10/09/12 

0.11 10/09/1?. 
I . :~ 10/09/ j /, 

O .3G 10/l)g-;,t;: 

l .?, J()/09/l? 

Annlynis 
Date 

Yld % 

10130/l) 

10/30/12 
JO/:JO/J) 

10/30/12 

j()/30/12 

J0/30/1;! 

10/30/12 

10/30/12 

10/30/12 

10/'.Hl/12 

10/30/l?. 

10/30/12 

10/30/1?. 

10/.30/12 

ltJ/30/12 

!/30/\? 

10/JO/l~C 

J 

u 
Result is gr:oatot: than nnmple det<-1ction limit but less th<:>n statod J'.eporting limit·., 

Reeiu1'tol~41nos thnn tho oainple deto<.!l:it>n limit. F2J040416 

Page 25 of 123 01/03/2013 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC·SOIL TestAmerica St Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-037-09l2 

:<i.:i.1.1:3.x: 

J?ar:;i.motor 

Gam.n1~ Ra-226 & 

h.('\_initm, 227 

Actinium 228 

B.itH11l1Lh ~1?.: 

Bj,9H\Uth 214 
(:esiu:« }j7 

\ ,,~ i_l<l ?iO 

l.otv:l ?-12 

l1C«Kl 21'1 

Pc,tnasium 40 

Prnll)('tlniu;':l 23J 

Rfl<iitii'n {226) 

Radium 226 

Thalliun\ 206 

'l'ho:r;ium 226 

'!'hot i 11111 :234 

Urtnd urn 23~) 

ur;.i1}rnn 2 3'3 

NOT~'($) 

HWT!-iV 
::;uLrD 

Result 

Hits: By EML 
[). l 

0.47 

0. 30 

0.40 

GA-01-R 

D. 0000,l 

~(!' l 

0.47 

0.40 

a.s 
o. 12 

0.40 

O.G7 

0.173 

0.47 

l, ?.1 

o.os 
1 . :~ 1 

Qual 

MOD 
IJ 

u 

lJ 

u 

" 
J 

iJ 

u 

" 

Data cu::o incomplc:;te wiUiout tho cl\$0 nm:rnt.ivo, 

MfJG i.O ctote.rroit'lod by :tnatl:ument por.-J!or.manao only, 
aold 1:eoulta aro gro1;1.t;o1: than tho. MTJC, 

Radiochemistry 

'!'Oli\l 
Oncort. 

{2 u+/~} RL MDC 

pCi/g Batch II 
(_l, !/ o. 38 

0.15 0.14 

0.4ll 0.81 

0.1.3 0.12 
(j. {_;;j "1 !) '071) 

) ,( 2,G 

0.11 0.1 

O.ll. 0,l 

1.0 0.0 

0' ;?.1 l. ") 

0 .13 0. ~;{! 0.12 

0.15 O.lil 

0.059 0.050 

0. 11 0.1 
\). 99 l' 4 

0 .::1 u. 34 

iJ,lji) l_,tj 

,) 

lJ 

H<~sult l.$ grontor l:hnn sample dol:oction limit but looa than f!t:ul:<i!d 1:opDrti.ng limit, 

Hr:u:iu11iof.a41enB thnn l:he sample dotbction limit. 

01/03/2013 

Jh;ap J\nalyt1i:J 
Datu Dilto 

2203035 Yld i 
10/00/12 J(l/~10/1;~ 

10/09/12 10/30/l2 
!0/09/_1 it l!l/30/i? 

10/09/12 10/30/12 

10/09/12 J{J/JUil.? 

lC/09/12 10/J(J/}/ 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

t0/09/1;) 1 D/'Jfl/1 ~) 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 
10/0$•/12 10/J0/1? 

10/09/-12 I 0/30/12 

l0/09/1:: l ti/JO/ l? 

F2J040416 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL T estAmerica St Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-038-0912 

Parmnotoi: Result Qual 

Gam111a .Ra~226 & Hits By EMT~ Gh-01-R MOD 

Actinium 220 

himJ\l1tJ1 ?.l? 

Biauu.ith 214 

C1~::1i~rn\ lJ"J 

f,ead 7, i O 

Lead ?.12 

Le«d 214 

Potass.i.\.111\ 40 

RadiUm {226} 

Ractiutn 2za 
Thal litnn 2DG 

Thorium 22:0 

NOTE 

ti. 11 

0.55 

0,37 

()' 0 

-0, I 

0.32 

0.39 

10.1 

0,37 
0,55 

0,130 

Q,32 

<1. cm 

u 

u 
u 

J 

u 

IJ 

Data ;;uo'Q inqomplote uithoHt tho oauo nf\.t:):;'ntivo. 

Hnc lo doto):rn:Lnod hy :l.1u1ti:umont porfo,:1rianca only. 
Bold rosu:t ta .f<J:0 gi:ef:\\;or tlu'n tho MDC, 

Radiochemistry 

'J'otal 
t!nco~t. 

(2 o+/··) pJ, 

pCi/g 
ti. 1 n 
0.14 

0 .46 

0.14 

0. 0060 

J_. 2 

0,12 

0.11 
L7 
{;,4:;, 

0,14 0. 

0 .14 

(!,003 

0.12 
0, 1;9 

{). 21 

I), r;9 

r;~J/(>~/l?' 2-<i G 
-1c:/C1;/J:.> OSSO 

Prep Ana.lys1il 

MDC 
D<lta Date 

Batch II 2283035 Yld i 
0,110 10/09/12 1()/_JO/l?. 

0,00 10/09/12 10/30/12 
0. "llJ "10/09/12 10/30/J?, 

O. l.4 10/09/12 10/:l0/12 
0, WJO ).0/09/l?. 10/:50/12 

;-; .0 10/09/12 U)/3(1/ 1;;: 

Q,J,2 10/09/12 10/30/12 
0,13 J,Q/09/12 10/30/12 
o,a 10/09/12 10/30/12 
1 • ') 1,i)/09/1-2 1Ci3G/1-2 

0.14. 10/09/12 10/30/12 

o.oo 10/09/12 10/30/17. 
0.06!1 10/09/12 10/30/12 
0.12 10/09/12 10/30/12 

'.' Hl/09/J;;; ! U/'.~O/ l? 

;) . ~' '.} 10/00/32 ·io/J1:i/1? 

J ,·; 10/09/l?. lD-/J(l/12 

J 

u 
Roeult io q.r.etttel' thfnl s<u11pJo dotaotion l:i.mit hut los$ than nt.atod :ropo:rt:Lng .timit, 
Hosul9 ofW41nna tht1n thl.O! flnmplc debJction limil:. F2J040416 
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29 of 149

PKG-TIB233-EWTC-SOIL

PKG-Tl8233-EWTC-SOIL T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-039-0912 

Li~I; ,•-;,-11npJ~: TD: i"2J-040l}] ()--00!) 

\•k>rl: (i1dcr:: tc~1t!T!IX 

SC!LlD 

;;>nrttnwto.t Rcuul.t QtHtl 

Gamma Rtt-226 & Hits. By I!:ML (JA-01-H MOD 
/\Cl. j ld.tl!!\ ;.;:··1 0. )1; (' 

Aotinium 220 0,46 

rd_ fJ1tn1ll~ /. J;~ O,OB IJ 

aisrnuth 214 0.30 
C<'osj tiHI J37 0,02S u 

l.()il(l ~ J () _1_. l 1 i.i 

I,Qad 212 0.41 

Load 214 0, 45 

Potassium 40 10.4 
PL(,tf.lf.•tiniom 2:n 0' (,2 ll 

:RadJnni (226) 0.30 J 

Hndiurn 220 0.46 

'£hfl.Lliulll 200 0, 1'/2 

ThoJ:ium 220 0.41 

T};;)f_'JUnt ?J'l 0 '9'! lJ 

lit"(lHiU\l\ ? Jr_, --t,0'.i " 
lft:AL-1 WC .!,3F 0, Ci u 

---· 

NO'fE (S) 

MDC io doto:rminiJd by instl:ument pEt:t':tormonco only. 
liold r~1nults fiJ.-'(} gr.oator tl1nu tho MOC. 

Radiochemistry 

Dnl:n CoJlect-cd: 09/0t,/12 141'.'. 
Diltt-~ Hc:cCi\.'(:d: lO/fltJ/'12 OB'.10 

'tCJtal 
Uncoi:t .. l'rep f\n('lyn.io 

(2 c+/--) RL HDC 
O~to Dnt(} 

pCi/g natch: # 2203035 Yld i 
(I. l '1 0. 2H 10/0~/ 12 10/30/1~~ 

0.15 0.26 10/09/12 10/30/12 

!J ,!J3 0' 0~:1 l0/09/12 1.0/'.Hl/J;~ 

0.11 0.14 10/09/12 10/30/12 

0 .fHO {) ,{)(i) 10/00/12 ( O/Ji)/l :~ 

0. )~1 ! ,cj 10;0:9/L?. l0/:'.-(1/J/ 

0.11 0.1 10/09/12 10/30/)2 

0.12 0,11 10/09/12 10/30/l:l 

1.7 0' ') 10i09/12 10/30/12 
0. J:~ l.H 10/09/"l? t0/30/J:! 

O.it o. 50 o._11 10/09/12 10/30/12 

0.15 0.26 10/09/12 10/30/12 

0.05?. 0.046 10/09/12 10/30/12 
0. ).1 0.1 10/09/12 101:10112 

0.91 ' " , . -' 10/09/12 tU/)0/L; 

1). 19 O.JJ 10/09/12 10/J-G/t;'. 

c. 91 1.'.j lO/OS/l~: 10/"30/C; 

,) 

" 
nooult ia groater than enmplo detoction limit but loo!;i thHn stated ropor.l;ing lim:i.t. 

H0Bul-1:0Dii3_gens than tho sample detection limit. F2J040416 
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PKG-TIB233-EWTC-SOIL

PKG·TIB233·EWTC·SOIL TestAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-040-0912 

Radiochemistry 

J,,1h -'3dW/Jl<: TD: f'2,JOIJO!J:t6 -OOf, 

Work Oi:-<loi·: MWTJJ(i 

?ar,1rnotot: Roault Qunl 

Gamma H.n-226 & Hits By EML Gl\··01-R MOD 

/\cl in i nm t! ~(., 0.09 u 

Actinium 220 0.55 

B:tr;rmit li ;n;;: 0,11 0 

Bismuth 214 0.54 

(;e:>i\W\ ! ·r1 ~o.OJ 11 

LecHt l:O D.3 u 

Lead 212 0.66 

Lead 214 Q,60 

:Potaasium 40 12.l 

Prc-loct 1 n ! tim /. '~' _,) 0 .(;_')_; \I 

Radi\llll (226) 0.54 

Radium ?.20 0.55 

'l'hHlLi.t.111\ 200 0.210 

'i'h(.1rium 22B 0.66 

Thot"')Wll '.-:J1j 0.91 u 

Cr-C1n1 uw 1i, (1. 1 G t: 

Ci.-~n•i urn ; _~i !} 0, 01 \) 

NO'rE 

Pata nl:Q incomploto without tho Cil90 ntn:,cnt.ivo, 

MDC iu <-k'lti:H-:mi,ned by Jnstr.umen(; r•o1,<.fo.t·1n«nca only, 

Bold l~Ot'n1).tt1 tu:e greater than tho MOC. 

To\:.«! 
Onco.t:t, 

<2 o+/-) 

o. ~~o 
o. 18 
o. {)(j 

0.15 

0. :~Ii 

i Ji 

0.16 

0.15 

2,2 

O,lJ:S? 

0.15 

o . .to 
0.002 
0.16 

o. ')'.'; 
(l, <'.'.t 

0' ~)~, 

Roflult ia loss than l:hG ~iample detootion limit. 
11of34 

01/03/2013 

D<1Ln Collt:;Cl:ed: 

f Jfl t L' Rt<tcei v1::d: 

RL MDC 

01.l/Oti/J;J, l".12!\ 
tU/0,1/:l:< 08'.>0 

Prep turnlyuili 
Pattl }};i.l<:< 

pCi/g natoh II :1283035 Yld i 

0. ~>O 

O.J? 10/09/12 Hi/:~O/J?. 

0.12 10/0•/12 l0/30/12 

l' l 10/09/l:?. J0/"50/J? 

0.13 10/00/12 10/30/12 
u. l :1_()/09/L~ lfJ/'.iO/JJ 

J .<, 10/09/12 10/30/\? 

0,13 10/09/12 10/30/12 

0.16 10/09/12 10/30/12 

1.2 1.0/0•/12 10/30/12 
1. ') 10/09/12 10/30/'.!2 

C.l3 10/0!>/12 10/30/12 

0.12 10/09/12 10/30/12 
o. 0'13 10/09/12 10/30/12 

0.13 10/09/l.2 10/30/12 
l. 6 { (;/f)9-/ t:"'. J t;/:)O/l ;; 

n. 3;, 10/09/1:'. 1(1/]t'/ J ;1 

,;;, 10!0$i/12 i il/ "_\{_) /: ;' 

------~-~~-----~---

F2J040416 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Lift 3 (12-18 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 12·18 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 

(cpm) cpm >IL? 

N/A N/A TIB233-SOILPIPECHAR-049-0912 

N/A N/A TIB233-SOILPIPECHAR-050-0912 
··-

N/A N/A TIB233-SOILPIPECHAR-051-0912 

Soil Sample 
Ra-226 
(pCi/g) 

0.191 

0.42 
-·----~ 

0.45 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

01/03/2013 Page 30 of 123 
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/-"'\ PKG-TIB233-EWTC-SOIL 

Sh'aii; · Page ~ of 3 

Serial#: 

ion: Gamma Walkover Pr<ibe I#: 

e survey is to support: Characterlzation of soil East to West, 3rd LIT!:, 12 tc 18 inches above terracotta pipe at Cai. Dwe· 

SHe:-fffe-Gws was pertormed in a Contamination Area to provide radio!cgicaJ characterizaUondata and identify any 
Model: 

Survey was performed using Ludlum 2221 # 262337A-coupled with 44-20 Probe #PR295571. Serial#: 
F-:-obel#: 

iNo areas exceeded the instrument specific investigation !eveL 

RWP: 2012 233 JS 02 02 
Start Date: 09/0512012 Time: 956 i=nrt Date: os1os12012 Time: ~ 1130 

i:;>::.r.'..0 :-i1>:M) 

JH.IWB 

Approved By: 
.\, '' (\\'~Ii ~ l I i • , ~- 0\1\..J ,._:/:, c, pr ,A , " c<Lc r 

FRM-it-01·\ 

Print Name { "" r{ Signafl\(e c --- ------- Title 

I! ! 

4 /1'!5 );,__ 
. / Date 

1{-rv\ 

0110312013 Page31 of123 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East to West 
Above Terracottl Pipe (3rd Lift 12-18 inches) 

Survey#TIRS-09052012-233-G\IVS-4•15 

Page 2 of 3 

01/03/2013 

6022890 6022960 

< !/e~r>. + 3 so cev (1b>.4e4-cpm} 

:<-Mttan-. 3,;iC.-J<tvP'O!Ae5 c~<} 

10 20 40 
1-=--Fee! 
~~CSP z~~~ Ill. NAO~US St.1v.<.y~"? __ r 

Data C ollecled By: Dennis ~1orrison 
Onta Processed In Treasure Island Office 

6023030 602310() 6023i70 

' • .. •• 
;j '" 

Gamma \Valk \'tt"SUrt'evCOlleded on 9:.05.2012 
\'\lth Trimble Gt!oXH GPs U11it P70S9S and Ludlun1 
!viidel 2221 .:>~t.133).!J.._ wi!h ;J 44-20 Prol:e-. i>f>R295571, 
calibt-aticn due. Ii <30·:-,012 

/'"\\. 

s1~aw-

g 
N 
~ 
N 
::; 

Page 32 of 123 
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PKG-TIB233-EWTC-SOIL

In the 7000s 

0 

In the 14000s 
472 

c1,,~~' 

t>a.@K'<cfo(;!ori 

01/03/2013 

PKG-TIB233-EWTC-SOIL 

Building 133 Gamn~a Walkovt!r Survey East to West 

Above Tcrr.acotti'l Pipe {3rd Lift 12-18 inches) 

Survey ti: T IHS-090.52017.-· 2.~3-G V1IS- 4 45 

Page 3 of 3 

in the 8000s In th<? 9000s In the10000s 

0 0 3 

In th• J.5000s In thf> 16000.s In the 17000~ 
578 13 0 

Jt'Mt.11n: 

t:~\Wffi: 
!c""' 

Scatti;trplot 

In the 11000s In the 12000s 

107 783 

In tho 18000s In the 19000< 

0 

lQ1o;;! " 

1c~;o 

'.16?4059. 

6r<.e,;<k V#U~$ 

l'}-164 

!9-l(;i 

0 

In the 13000s 

1110 

In the 20000s 
0 

•Ref Arca 1 

Std D.ev 
1,014 

o locations 

wlth c:pm 
"19,465 

I 
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PKG-TIB233-EWTC-SOIL 

RADIOLOGICAL SURVEY FORM I SAMPLE COLLECTION LOG-
Survey Number: TIRS- 09052012 233 JSS 449 

·ey Description: Sdl Sampling and Gamr:',a Statics cci!ecieci at Bldq 233 Soil above Terrac.otta Pi~ 

purpose of this survey-sampling is to provlce: Character'.za!ion cf scii Sast to West 12 to 18 fnches. 3.rc Lift T er.acota pipe at Bldg· 233. 
.Jes co!fected rar:don!y on soil above terracotta pipe. 

'"n:ties are co·iected wi:h -a dispcsable p!astio scoop at depth of 0-6 i-:ches be!cw g'.'ound surface. 
~ers are 16 cz p;astic jars. Labeled, eustacy seai on Ed, placed in a ziptock bag and loaded ir,to shipp:ng ,! 
The CoC v.as placed fnsiGe and a custody sea~ \<.las placed on Ile of sf>ipping xn~ine~. 

~re bcations is attached. 
""ota"""'1n""e"'"rs""wa=s-p_e_ri~.o-rm-. e-d7a-n-d7r_e_co_c~ce-d~o-r~TI~R~S~-~o~s~o~s20=1~2~-2~3~3--J7.s=s-448 

Clear/ Sunny Temp: 70 °F 

uested; Gamma Soec 

2012 233 

233 EMAC 009 

Tlm.<>· 1344 End Date: OS/05/2012 Time: 1404 

Seri;;'#: 

Probe!#: 

C~L D:.ie: 

fv'.odel: 

Serial# 

Pro):le' #: 

~t~nn~tA·co=s~ro=s~12=0~1~2 __ _.:~::_ __ ::::;::_ ___ __::~_.:::::::;c__ __ ..:::::.::::.::..::::_-"::.::'-------"--~ 
11':?,·;"""·H\•=! 
! 

JHIWB "'\ .-' 
' 1· ' I "- i I 

J011!V {...fiqp, ~j/\.('\=-- l.#..:C 1..-
Print Name ' /' Signature =~"':T:':W-:e----

., l 
/ 

Approved By: 

i:w,:n-01.~ 

0110312013 

Page 1 o; 2 

1 /1, />-
Date .:::, uv\J\.. 
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PKG-TIB233-EWTC-SOIL

PK<;;; TIB2:i;J·EWTC·SQJ.C 
Bldg 233 Gamma Static and Soil Samp11ng :survey t::ast Survey# TIRS-09052012--233 .. JJS-449 

Page 2 of 2 to West Above Terracotta Pipe (3rd Lilft 12-1!1 inches) 

<> 
0 

"' ... 
N 
;:; 

6022890 6022960 

Location# Easting 
1 6023015.706 
2 6023045.938 

3 6023058.255 

, "MaQri + $std <11,,,. {1!l,1,G4 cprn) 

<:Mean 1 3 std dev(Hl.4$5 cpm Scan IL) 

A Static/ Soil Sample tocatlon 
10 20 40 

\1111ic::~11111111 Feet 

6023030 6023100 6023170 

Northing1 

2127375.394 -----
2127379.649 

2127402.715 --

Gmrrnrn !static and Sampling Survey Collected on 9/05/20)2 
wilh Trimble GeoXH GPS Unit /170898 and Lud!tnn 
Model 2.221 #262337/\ with a 44-20 Probo #PR295571, 
calibratibn due 11i30!20l2 

,('.t(lrdin~tc '3. Siem; CSP :Zone HI. NADO:l, US Su No r (10\ 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office Reviewed By; ~.,·e~),-""~I_·~,.,,-·---- Date~ . 

01/03/2013 Page 35 of 123 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestAmerica St Louis 

MWTHR 
MiV'l'HT 
MW'l'HV 
M\•rrHW 
HN'l'HX 

f•H'lTHO 

MWTHl 
MWJ'H2 
MWTH3 
MWTH4 
MW'l'H5 
MWTH6 
MWTH7 
f•1\'ITH8 
MW'l'H9 

MVi'l\1H 
1>1\'JTJJ 

MWTJK 
MWTJL 
MW'l'Jf•l 

i.01:r;:HLl_: 

001 
00, 
003 
004 
005 
!)06 

00? 
000 
009 
010 
011 
ov 
OB 
014 
015 
016 
017 

018 
019 

020 

SAMPLE SUMMARY 

F?.'10401 :t G 

Tll3233- f;OILPIPECHl\H-03!.> 091?. 

TIB'..>.33 · SOILPIPECH/.\H-, 036 "0912 
TIB233 ·· SOILPJ:PgC!!AK-· 03 7 -· 0912 
TID?.33~BOILP!PECH1\H-03B 091/. 
TTB/;J 3 "·BOlLPIP!•:Cl!AR·< 03 9- 0912. 

TIH? 3.3··SOILPIPf!'.CHAH-040 ·- 0912 

TIB233"SOILPIPF'.CHAH.-04l-0912 
'rJB2 33 °SOII~PIPBCUAH ... 0 112 0.912 
TID233-SOILPIPECHAR-043-0912 
TIH233 ··SOILPJP!':CHAR-· 044 ·-09l2 
'l'lB233.-SOII,PlPgCH/l.E-045 <.1912 
TJB2 3 3 - SO:CLl?H'i;:CI!AR-04 G - 0 912 

TlB233··SOILPIVECHAR-047·-0912 
TID233-SOILPIPRCHAR-048-0912 
TJ.ll233-SOILPI!?ECHAR-049-()912 

•rrn2 3 3 ---80!LPIPF:Cl!ilH-050-0912 
TIB233-SOILPIPllCHilR-05J-0912 
'I'IH/. 33 -SO:t:LPIPJ•:CllAR"· 0~32 - 0912 
1'Hl2 33 --SOJL,J?l:P!:Cl!AK-· 053 ·· 0912 
T1B2 3 3 ·0 SOXLPIPJi;CH/:i.R ~ 054 -0912 

~ Tht• 1111alytkal rv~u\!~ of the ~m11p!c1, lh1ed nbovc .ire pft'M'n!Cd ou tht\ foJ1pwi111; pa1;c;;. 

" Al! raln1la1inu~ 1111; \H~rfomttd btfon: r{il!mlfog to :>void i'Nlil\hlff Crftln io c:1kttL\li'd r.::wl!~. 

, Re1,11Hs llN\'<I ii'> ''NIY Wl.!rc jl<}\ (kt<:d<:<I <ll \)f ;tb(l\'(' \\1'' Mil(C;I HmiL 

• 'fhis tc)10Jt mt1~1 n(,it ht 1~p:otiu~-..,,"!, ('\li:pl i:, full. wllhN:J tlw wri:t('!I app1vv;1! ,,r 1iw hb~w•w1y. 

- lknihs fof tlu: l•_1Howlng p~1mnct1;1~ ~rt· 11\'\'CI rt!)Oii\'d rni n d1y weigh\ ha~;]~: ('(ilnr, currnsivhy, tku~hy, n,tsJ;pom1. IJ-'.llililhiliiy, h1yt·r~, oi.lM, 

pnlm filll'! 1t!M, pll, pOl'Dhlty pn. .. ~'>ll(ll, lCOIC\ivhr, rndm; jlOlCHli~I. specllk J:l<l\'ily, spot ICSIS, S(>Hds. wlubl!ity, lClllPlll":UHH~. vbt:osity, and wti1:hL 

4 of 34 

01/03/2013 

l:lJ\MPLED 

Dl\TE 

09/04/12 
09/04/1.2 
09/0<;/12 

09/04/12 
09/04/12 

09/0d/12 
09/05/12 
09/05/J.2 
09/0b/12 
09/0S/12 
09/0S/12 
09/05/12 
09/05/12 
09/0f.i/J.2 
09/05/12 
09/05/12 
09/05/12 
09/06/12 
09/06/12 
09/06/12 

F2J040416 

P.age 36 of 123 

Hl\MP 
·,1'J:i·•lE 

u : ::: tl 

13 ! l} !.) 

13:!.>H 

14:06 
:l4: 12 
14: 211 

08:54 

09:00 
09:14 
O;J: 22 

09:2U 

09: :34 
09: 40 
09: !)1 
13 :44 

13 : !)'.~ 
14: 01. 

09: 22 

09:7.G 
09:32 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL T estAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-049-0912 

~ l (_, ;',,:< '''' ' (; 

Hooult Qual 

Radiochemistry 

'£otal 
1Jno<:!'rt. 

(2 il+/-) MDC 

Analyo;,a 
Data. 

Gamma Ra-226 & Hits !ly mMI, GA-Ol~·R MOD pCi/g Batch II 2283035 Yld i 
l\ctin.L1_1rn 22"1 

Actinium 220 

Bismuth /. l.? 

B:i.omuth ~14 

Ct;.-:d 1irn 1 :r1 

Load 212 

J.;\?ad ?.14 

Pot.a.ssium -10 

Pr\}\:>1ctinil'dt\ L}l 

Radium (226) 

Radium 2:28 

Thallium 20$ 

'l'hox iurn 22:8 

N0'£E (S) 

0.51 
0.3 l 

0.191 
--0.01:3 

0, 4G 

0,45 

10.6 

0.191 

0.51 
0.120 

0.4G 

0. •_>5 

ll 

ll 

" 

J 

u 

Di\ta ll.l'.o inornnplot.o without tho Ofi<io IH1t:l.'t>.tivo. 

MDC .i.f.J dotei.:minod by inuti:ument pexforrrw.nco only. 
nold tonulta n1;.:1 <JTlH.•to:i-: thnn tho HOC. 

() .14 

0.16 

0.50 

0,099 

0.036 

l '1 

0.11 

0.12 
1. 'l 

(i, '?-9 

0.099 
(l .16 

{),05l 

0.11 

!) '] '} 

(i,',.f;;j 

... -~-~~-

0' ~\6 

O.OB 
(L ni! 

0.15 

0,0(,<] 

1 • '/ 

0.1 

0,12 

0, 'I 

~ ,'! 

0.15 
o.oo 
0.054 

0.1 
l ,(, 

(1,Ji 

1 • (; 

J" 

u 
nesult io gi:oat.oi: th~'n tH1mpl~ dotoct:..ion .l:i.mit but loan than atat{old ):oporting limit. 
R\isul?.O:UlJ 3.!ki,10 thfu) the oampJ.o detection lirn.u~. 

0110312013 

10/09/12 10/30/.L'. 

10/09/12 

10/09/l 2 

10/09/12 

10/09/l2 

t0/09/ 12 

l0/09/12 

10/09/12 

10/09/12 

\.;)/\)9/i~'. 

l0/09/12 

10/09/12 

10/09/12 

10/09/12 

J0/09/i2 

10/0S/J2 

10/09/:i2 

10/30/12 

10/30/lj> 

l0/3o/rn 
10/}D/:;_;; 

10/30/}2 

10/30/12 

10/3on2 

10/30/12 

10/3(:}1? 

10/30/12 

10/30/12 

10/30/1? 

10/30/12 
l_~l/'3(!/12 

10/'~(l/l:·: 

10/30/JI' 

F2J040416 
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PKG-TIB233-EWTC-SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-050-0912 

I.al) ::1i.-1mpJ ('. TO: F2~JOtJO'i J (;,_OJ C 
W<:;rk Oi:dnr: M~·)'J\JH 

Ma ti \x: sm,rn 

Ro!.Jult Qual 

G.atrun~ Ra.-226 & Hits By .E:ML GA-Oi~R MOO 

Actinium 220 

B:i.nrnutb 212 

Uisff1l1th 214 

Lead 212 

Lot\d 2).4 

Pt:itft.Ulli\IJR Q(i 

Pxot:~(·t·ii«lnn\ 231 

Radiun\ (226) 

Hadiurn 220 

'!'lH\lli\1111 200 

Thor.iurn 2211 

0.13 
0, tl'.I 

0.42 

·-0. 02 

0 '91 

0.59 

0.46 

9.6 

. 0' J 

0.42 

0.13 

0.236 

0.59 
u ,nc 

0 '(if! 

" 
ll 

J 

(j 

u 

bll.t.n. a1:u inoornplet-e without the onso nnr..:at:ivo, 

MDC ifl. dnte:r;mi.nad by :i.nst1:omonl; porfoxrnuncn only, 
Bo,ld ri;1i-!nl ts (1,1:0 gxeate:r than th•o-'l HUG, 

Radiochemistry 

Dil Le Cc,J lectod: O~J/0~)/J 2 1-3:>3 
J.k1L~~ Hcceivod: JO/Of;/!7 OU'..:iG 

'l'Ot!\l 
Unc:ort. PK<ap Ant11yaiv 

12 o+/~) HI. HOC 
f>Ate Pt1.t0 

pCi/g Batch I! 2263035 Yld i 
0. t.H (J, ll 1) l!)/0!)/12 10/30/l/ 

0.11 0.12 ).0/09/12 l0/30/12 
0. '..',] 0. 'ill 10/09/"I~~ 10/3(1/ J.;{ 

0 .14 O.ld 10/09/12 10/30/12 
1.0 O. J 10/09/12 J0/30/12 

{). 'i! "J 1.il 10/011/12 lU/30/12 

0.16 0.13 10/09/12 10/30/12 

O.l.3 0.15 10/09/12 l0/:-10112 

1.9 0.7 10/09/12 10/30/12 
'!. l J <1 tO/G9/12 lO/JO/L". 

0,H (l, ~)0 0.14 10/09/12 10/30/12 

0 .11 0.12 10/09/12 10/30/12 

0.071 0.04?. 10/09/12 1.0/30/12 

0' 1.6 0.13 10/09/12 l.0/30/1?. 

0' ~}l l ' ~:' t0/09/12 j 0;:10; lj 

0.?2 0. J'', 101nc;;1;: Ji}/30!1-) 

;1,'.J"i 1.0/4)'1/]?. ]_() /:5\) j} ~: 

J 

u 
Hoonlt i:oi greate;r; than uamplo dotootion limit hut lo!JO thnn stated i::npo:r.tinq limtt. 
HOfH.tlf!1Xli3l1eos than tho !1.:11:1plo- dntoction lirni t;, F2J040416 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestAmerica SL Louis 

Shaw E & I Inc 

Client Samole ID: TIB233-SOILPIPECHAR-051-0912 

i'At:r.notoJ: 

Gm10.ma Ra-226 & 

A(!tinium 22'7 

J\otinium 22B 
fLi :'ii1mth 212 

Dinmuth 214 

C>: (::I trn1 LJ'l 

1J;:id 21 (J 

I.end 212 
:Load 214 

)?otussit.rro 40 

P:t«"t>t.:i('\' :b\ i ll!\1 2:n 
Hadium (226) 

Radium 228 

'!'hl:\1 liuro ?.08 

Thor:Lm'l1 228 

TlHnJ.urn ~; 3·1 

Ur/(O:lllm ) •\j' 
-.):J 

l!(i\I1Lutn ;~ 38 

No·n: (S) 

M\-'4'fJ,J 
~;oJ,'! D 

Rosult 

Hits By F.ML 

0 16 

0 41 

(). () 

0.45 

Qu<'<l 

Gi\~,Ol~H MOD 

u 

!),(10003 u 

l)' 7 l u 

0.43 

0.386 
11. (J 

0.21 ll 

0.45 J 

0.41 

0.166 
0.43 

0,49 u 

0' 1 " 
D. 19 u ___ ,"_, _____ 

flllt1< nro 1noomplot:o withont. the case narn1t:lvo. 

?-!DC .tti <lot:t'lrminod hy .i.uot1:umen.t pi.n::fot·mance only. 
HQl<l l:eaul.ta a>:o gl~0~1LoJ: than the MDC!, 

Radiochemistry 

09/(! ;/.I:! 1:J();) 

}_0/01]/] ') 08b0 

'l'ot<:U. 
01wnrt, Prep Analyni<l 

t2 o+/~) m. MDC 
Dato 0<'11;;0 

pCi/g Batch ff 2283035 Yld t 
{l, 11 0.15 10/09/12 10/30/12 
o.J5 0.19 10/09/12 l0/30/12 
0.38 0.90 10/09/12 !O/:'.Hl/l.'.! 

0.11 0.04 10/09/12 l0/30/1?, 

O.tJ4u 0. 0·13 \)/09/l:-: lt/:~0/12 

0. ');: },, 3 iO/O~i/t;>. 10/30/12 

0.10 o.oa 10/09/12 l0/30/12 

0.096 0,10 10/09/12 10/30/12 

!. B 0.6 10/09/12 10/30/12 

0. 4 ~~ 1 '3 10/09/ 1~: 10/'.Hl/L' 

0.11 (i,'.){,l 0.04 10/09/12 10/30/12 

O. l.5 0.19 10/09/12 10/30/12 

0.046 0.019 10/09/12 10/30/12 

0.10 0.00 10/09/12 10/30/12 
0. ?:I 1.3 10/09/1% .l0/30/-1~! 

(\, ]'/ 0.29 10/09/12 J 0;:10;;,:.; 

0.?'f 1. J 10/09/12 10/30/1? 

J 
u 

HoDult is gr.onto:t: th.;in aaroplo dot:QntJ.on li.mit but Josn than st<itod roporting limit, 
Reaut~2,P.f3~ess l:h;;i.n the aamplo dotnction limit. F2J040416 
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PKG-TIB233-EWTC-SOIL 

Lift 4 (18-24 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 18-24 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A Tl B233-SOI LPI P ECHAR-058-0912 

N/A N/A Tl B233-SOI LPI PE CHAR-059-0912 

N/A N/A TIB233-SOILPIPECHAR-060-0912 

N/A N/A Tl B233-SOI LP IP ECHAR-061-0912 

Soil Sample 
Ra-226 
(pCi/g) 

0.35 

0.41 

0.411 

0.40 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

01/03/2013 Page 40 of 123 
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PKG-TIB233-EWTC-SOIL 

61dq 233- A Gamma Walkover Survey (GV>JS} was performed above the Tenacotta Plpe Located 

to West 4th Lift 18 to 24 inches on soil. The GWS was periormed ln a Contamination Area to provide radiological 

'<3.cterizatlon data and identify a:<y anomoHes. 

ey was performed using Ludlum 2221#262337A coupled with 44-20 Probe #PR295571. 

exceeding or equa~ to the investigatlcn level (1L) will be evaluated by the project Certified Health Physicist, 
a foUow up static survey wrn be performed. No areas exceeded the tL 

Fl.WP: 2012 23:3 JS 02 02 

Start Date: OS/0612012 Time: 0958 End Date: 09/otlJ2012 Time: 1137 

Approved By: 

i'~'J.r;.c•,.1 

\ ' \\ \ \ \ \ ~ -~"\,.,."' -\':\\ <' i:;lv'\. \N/ 
Print Na/he K Signafµre 

~ " 

0110312013 

Modet 

Serlalil: 

Frobe i#; 

Cai. D'-!e: 

Model: 

Se.tie!#: 

l-i'LC \ 
Title 

Page 1 cf 3 

JC/s1/1t. 
Dafe ri·""\ 
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PKG-TIB233-EWTC-SOIL

PKG-Tl8233-EWTC-SOIL 
Bldg 233 Gamma Vlfalkover Survey East to West survoy#T1Rs-09oe2012-233-GWS-452 

Above Terracotta Pipe (4th Lift 18-24 inches) Page 2 of 3 

6022890 6022960 

< Mean+ 3 std Oev (19,464 cpm) 

~Mean+ 3 std dev ~19,465 cpm) 
10 20 40 

I 11111a::::J1111111111111 Feet 
OO(dinale s $len1; CSP Zone Ill. NA01J3, \JS Sorvey Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/03/2013 

6023030 6023100 6023170 

'"'· ,,~, 

(iannna \Va1kovcr Survey Collected on 910612012 
will! TrimbJe GcoXJ-I GPS Unit #70898 ai1d Ludlmn 
Model 2221 #262337A with a <l4·20 Probe ilPR29557J, 
calibration due 11/30/2012 

s.fu~---- a vvorld of Solutions 
r\ , 1---- --------------------
1_, !\ 

Reviewed By: 1:;,+---~ Date 10/>1/,1., 
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PKG-TIB233-EWTC-SOIL 

Building 233 Gamma Walkover Survey East to West 

Above Terracotta Pipe (4th Lift 18-24 inches) 

Survey#;TIHS-09062011-133-GWS-452 

Page 3 of 3 

In the 7000s 

0 

In the 8000s 
0 

In the 9000s 
0 

In thelOOOOs In the 11000s In the 17000s In the 13000s 
4 159 751 1040 

In the 14000s In the lSOOl)s In the 16000s In the 17000s In the 18000s In the 19000s In the 20000s 

381 55 6 0 0 0 0 

onl GVVS Eosl to \!Vest 
*"Ref Area 7 

(.l;om;lfic..'ltlOn Cfn~J:.Uio1lion f)tpU\\tk;; 

MethcW: E~~~-~-=~-==-~~-~~-~=~-==~~ ~~:.:::~--
Std Dev 

__ l.~,0_14_~ 
Cl<i~ses; 

'°" 

01/03/2013 

Dev. 

·,f 

13;}42 

:. -: 

1um: 
l,Ciln: 

l!r.(il~n: 
1tonda,r~ J?ev.ifltJorJ_: 
l ( ; ra 

"-.:..,.,,,_-.-~~'-'--" 
14917-

Scatterplot 

Timr; 

OretikV-0.hmJ: 

r ;;-;;. 
j 19464 

I 
•.... c·-········ .. _, I 

c:::.~ 

·1 
I 

···· 1 

I 
·_.·•·.-.. ··_•./ - .<·' 

- '-": 

-,J 
I 
I 

I 
- I 

Me_an 
16,423 

o locations 
with cpm 
~19,465 
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Shaw·· 
PKG-TIB233-EWTC-SOIL 

JSS 457 

Description: Soil Sampling and Gamma Statics collectec at: Bldg 233 Soil around Terracotta Pipe !I 
of this S1.Jr1ey-sampling is to provide: Characterization of so ii Eas: to V'-/est 18 to 24 !n::hes. 4th· Lift T er:a.o)tta pi.peat Bldg 233, 

1lected randomly on soil above 1erracots. pipe. 

ples are collected with a disposable plastc scoop at depth c7 0-6 inches below ground surface. 
.... rs are 16 cz plasfic jars. Labled. custody seal on lid, piace::! In a zip!ock bag 2'."'.d io2de;j into shiopfGg 

talner. TI1e CoC was placed inside and a custody Y:!21 was p:aced on lid of shipping containe~. 

c 
233 02 02 

Time: 1449 End Date: 0910612012 Time: 1509 

Time of Sample 

JHIWB ... 1 l \_ ~} l.i j- 1'1/·\ Q ''f" I: r.\[i, <' '01\ '\\ j-<:.1 ) v il 
Print Name ' V SigriJ'WTe--

:1 !! J \j 

Approv-ed By: 

FRM·T!-G1'·1 

0110312013 

Mooe:: 

S2rial#: 

?robe f #: 

C<>!. Due 

MOC:el: 

se~tal #: 

Probe I#· 

LLcr~ 

Titfe 

Page~ 

ci /t>f>.. 
'Date 
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PKG· TIB233-EWTC-SOIL 

Bldg 233 Gamma Static and Soil Sampling Survey East Survey# TIRS-09062012-233-JSS-457 

to West Above Terracotta Pipe (4th Lift 18-24 inc hies) Page 2 of 2 

li022S90 6022%() 6023030 6023100 60231 fl) 

Loca!lon# Easting Northing 
1 6023001.400 2127364.081 

2 6023023 .205 2127374.984 

3 6023043. 798 2127383.706 
4 6023058.092 2127402.603 

g .·· ··"\, 
~ 
~ 

{ N 
:::; 

~ .... ~~~~;.......;;,..,M~~~~~~.._--_..~ 
Gamma Static and S;u:nr;ling Suii.~yCo!lected on 9.'06:2012 
\\ith Trim bl<• Oce-oXH GPS Unit S>f0S9S and Ludlum 
;\ib<tt,] 2221 F:62 33/.!J.. with a .:4.20 Probe ~PR29557l. 
c.atibra~ion du-e ll-30_·~012 · 

"''-, sifuw· .. -.)· ",,, ... , u.-_, ••. 
Data Collected By: Dennis Morrison 
Data Processed fn Treasure Island Of1ice 
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PKG-TIB233-EWTC·SOIL 

SAMPLE SUMMARY 

F2<J0404l9 

~Q.JL ~!_f\I~ I!fil~_~f, QI~! i!:~'.I~-ff~t'1!?,!;:1-~- __ ;E}J~--, 

MWTJT 001 TIB2 33-SO:U,PIPECHAR· 055- 0912 

MW'I1JW 002 ·rrn233 -GOHPIPEC!li\R- 056-0912 
MW TJX 003 TIB233-SOll"Pil?ECHAH- OS 'J -0912 
MW'£JO 004 '£:03233-SOILPIJ?ECHAR-058-0912 
MW1\JJ., 005 TIE233-SOII..1PIPECHAR- 059 ·· 0912 

MVlTJ2 006 TIB23.1-SOILPIPJ>CHAR-0.60 -0912 

MWTJ3 007 TIS233-$0ILPIPllCHAR-061- 09l2 
Ml•lTJ4 000 1'IB233 -so:rr,pIJ?JlCHAR-062 - 0912 

MWTJ5 009 TIB233-SOILP1PECHAR-063-0912 

MWTcT6 010 1'IB233 ·SOILPIPECHAE· 064 • 0912 
MW1'J7 011 TIB233~SOILPIPECHAR-065-0912 

MN'l\!8 012 'l'IB23 3-SOIJ,PIPllCHAR-066 -091.2 

MW1'J9 013 1'IB233-SOJI,PIPllCHAE· 067 ·· 0912 

M~lTKA 014 'l'IB233-S01LPIPECHAR· 068-0912 

MW1'KC 015 'l'IB2 3 3 -son,PJPJlCHAE- 0 69. 0 912 

MWTl<D 016 TIB233-SOILPIPllCHAR·· 070 - 0912 

MW'f Kil 017 TIB233 ·SOlLPIPJlCHAR-071-0912 

MVl1'Kl7 018 1'IB233-SOILPIPilCHl\R·072-0912 

~f.<l'fKG 019 1'IB233 ·SOXI.PIPllClli\R- 0'73 -on2 
MWTKH 020 'l'IB233-SOII,PIPECHAH-074 -0912 

MWTKJ 021 'l'IB233-SOIJ.,P1PECHAR· 075- 0912 

~The annly!kal rc~uHs of the smnplcs fotcd 11hovc Hrc prc~cnletl on the following page:;. 

~All i:alculailo11s arc J}l'ffutmtd before r<Hllltling to .-void rnnnd-off l'rrnrs in calcuh:1tcd rcS111ls. 

- Hcstih$ noted as ~ND" were noi dcttdccl 11( M ahovc the Mated lh11lt. 

. fhL~ tcpmt must uut he reproduced, except In full, wiih1.1ut the wrHtcn 11ppmv~l or the JubornLory, 

TestAmerica SL Louis 

SAMPJ.igD 

----~ 
J2ATFc ... -

09/06/12 

09/06/12 
09/06/12 
09/06/12 
09/06/12 

09/06/12 
09/06/12 
09/10/12 
09/l.0/12 
09/l.0/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 

09/10/12 
09/10/12 

09/11/12 
09/11/J.2 
09/ll/12 
09/11/J.2 

- llcwl!s for the followlng Jl<'nlmcl\.'f~ :ire 1H.wcr reported on :1 thy weight hasl!i: coior, corro5ivity, dcmi!y, fla~hpuinl, ignitabi!ity, layc1s, odor. 

p;1im mtcr w~l, pl!, poro~i1y pressure, n.•nc\ivhy, r;::dox potcnti;il, ~pcdfic i~rnvity, spo1 !est~, ~n!ith, ~uJubi!lty, 1cmpc1a1Urc, \'lscosi!y, :md welf!ht. 

4 of 36 

01/03/2013 

F2J040419 
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SAMP 

TIME 

09:37 
09, 42 
09:47 
14: 49 
l1: 5·1 

15:03 
15:09 
09:17 
09: 24 

09:31 
09:37 
09:40 
09:43 
13 :16 

13:20 

13:25 
J.3: 29 
08:47 
08:51 
08:56 
09:02 
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PKG-TIB233-EWTC-SOIL TestArnerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-058-0912 

Radiochemistry 

09/06/1? i_ ,, l] '.) 

Parm,etfi!r Ho~ult Qual 

Gamma B.a-226 & Hits By EML GA··Ol··R MOD 
l\ctin,i.um ~/7 ~ 0. :,JO IJ 

Aot.inium 228 0. 41 

Bismuth :.::-i ;~ 0' 1'1 u 

Bismuth 2111 o.35 
cot1ium l'.J"i ti.DOH u 

),(l,:~d 210 (l,J'./. u 
Lead 212 0.396 

Load 214 0.39 
Potassium 40 10.3 
Prot~1ct.i !ii Ulh ;~J ~ {i. lJ u 
Radium (226) 0,35 J 

!{atdium 228 0.44 

'l'hnllium 20£1 o.1e·r 
Tho,r,ium 220 0.396 

'1'hz;.T,{wn 2)-; U.JD 

Utfiniurn ? 3'> 0' j <j i: 

U:rru"d t\Ut ?'.Hl 0' 30 " 

NO'fE 

MDC is ctotot;mil'led by inAt:ru1n(;lnt pl;lr:f:ol:mnnce only, 
nold roaultlil t1ro gr(1~1to:r thi;1u thcil MOC. 

'l'otal 
Unoort. 

(2 o+/··) HJ, XDC 

pCi/g Batch ff 
0. 3J 0. ~) J 

0.16 0,12 

0.46 0.Hl 

o.u 0.12 

0 .03'1 0.06"1 

0.94 1, ., 

0.098 0 .096 

O.l.5 0.15 
1. 7 0.7 

0 '~;2 t.G 

0.11 U.'.l'.l 0.12 

0.16 0,12 

0.057 0.050 

0.098 0.096 
G.26 1. ·1 

0.1-9 (l. 28 

0' ~-:6 l ' 

,; 

u 
HEiettlt iu gronl:or th:;1n tHHo.plo dotoation l.imit but 1£HHl thnn stat.od l:opo1;ting limit. 

Hoau1~0JJ61onf1 thnn tho aamplo dotoction limit. 

01/0312013 

l'rop Analysiu 
IJittQ Date 

2284033 Yld % 
10/09/12 10/:10/l? 

10/09/12 10/30/12 
J.0/09/1/ 10/30/12 

10/09/12 10/30/12 
l0/09/12 10/30/12 

10/09/l'.d 10/JO/J:;: 

10/09/12 i0/30/12 
10/09/12 10/30/12 
10/09/12 10/30/12 

ltl/05'/l'.<2 l(J/30/l) 

10/09/12 10/30/1.2 

i0/09/12 10/30/12 

l.0/09/12 10/30/12 

10/09/12 10/30/12 
1-0/0';.'/ l 2 10/30/L:' 

10/0'J/12 )0/30/12 

10/09/ 12 1(1/~j(J/1? 

F2J040419 
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PKG· Tl8233-EWTC-SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-059-0912 

LE1b Srnnp10 ID: 1:'2J0404l9-()05 
1/lork Order: MWTJl 

SOLID 

Par.ameter Result. Qual 

Gamma Ra-226 • Hits By EML GA-01-R MOD 
Actin.itiin 227 -0.?.0 u 

'Actinium 228 O.?.?. tJ 

B,i i)llll>th ~~ 12 0. ~7 u 

Bismuth 214 0.41 

Cesiurn 137 D.002 u 
J,R<id 210 o.oo~i u 

Lead 212 0.37 

Lead ?.14 0.26 

Potassium 40 10 

Prntilctlnium 231 ·0.1 u 
Radium (226) 0,41 J 

RrJdium 228 0.22 u 
1l'hallium 200 o.on 
Thor:iurn 226 0.37 

'rilori.um 23'1 0.58 u 
Ui'anium 23:'> 0,06 u 
Ur~ntum 238 0.58 u 

NOTE 
Dutn nr.o inoompleto withoitt tho onoo naic.i:ativo, 

~me ia determined by inst:cum(,int perfo.rmnnce onJ.y. 
Bold resul t~i are g.i::enter than the MDC. 

Radiochemistry 

Date-~ Collectnct: 
Date R(•cn 1~ vc<l: 

'l'ot<i.l 
1JncH.1rt. 

09/06/12 
'J0/0~/12 

Plcep 

]_ 4 !) '/ 
08~)0 

(2 o+/-) Rl. MDC 
Oat~ 

pCi/g Batoh # 2284033 
0.32 o, !..>3 10/09/12 

O,l3 o, 31 10/09/12 

0. 6-1 0. 9'1 10/09/12 

0.12 0.12 10/09/12 

0.01'/ 0.094 10/09/12 

0.93 } • 8 10/09/12 

0.10 0,1 10/09/12 

0.12 0,16 10/09/12 

2,0 0,7 10/09/12 

1.0 1.9 10/09/12 

0.12 0, 50 0,12 10/09/12 

Q.13 0.31 10/09/12 

0.062 0,090 10/09/12 

O.lO 0.1 10/09/12 

0. 91 l < () 10/09/12 

o. 10 0.36 l0/09/12 

0,91 1.6 J()/09/12 

Analyl'.li$ 
Date 

Yld % 

10/30/12 

10/30/)2 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

l0/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/l? 

J 

u 
Result is greater than s~mple detection lirnit but les$ than stated repo.r:ting limit. 
R0su1i!O:af 3Peti$ t:han th€1 tJa1nple dt."ltaction limit. F2J040419 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233·EWTC·SOIL TestAmerica SL Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-060-0912 

l?flramotor llooi1lt Quol 

Gamma na-226 & Hitio1 By EML GA~Ol-R MOD 

/l.c:tj niurn ??'I () ,()_() u 

Actinium 220 0,4!5 

BJ ~m1nt:h ?.1? 0,)1 ll 

S.i.srnuth 214 0. 411 

Ce~d llln 1J"/ 0. () u 
1,r_1.;:(d ?.10 fj' l l u 

Lead 212 0.346 

Lead 214 0,3(15 

Potassium 40 9.4 

PJ:<.'t<lCt.(nJ \_Hf; ;'.) l Mti' j{_) u 

Radium (Z?.G) 0.411 J 

Rlidi \Ul'. 228 0.45 

'.:.'hallitm\ ?.OB 0.143 

Thor;it11r1 2?.8 0.346 

Thorinm /: ]/j 0. '.'.~'. u 

U):Ar~inm ?---''" ri, OT! u 

lh:anium ). J[{ 0' );-' u 

NO'l'E ($) 

D<1ta rtro inoornplott1 wltlw\lt tho ca90 naxr.ativ!l!. 

MDC is doto1.-n1innd by inr:it:i'\llno11t; port'o1:mm'l.oo only. 

Bold roaultiJ u:cn q.rontor thtin tho MDC. 

Radiochemistry 

Total 
uno0'rt .. 

(2 a+/-) RJ, MDC 

pCi/g Batch # 
(}. 1 ~~ 0. 'J!_> 

0.14 0.15 

0. '1?, n. ·13 

Q.099 0.036 

\i, O.l 1 l),(J;)S 

0. H:I 1 ' ~) 

Q.082 0-.074 

0.092 O.ll 
1. 7 0. 7 

0.71) 1 < J 

0.099 o. ~,no 0.036 

0.1." (), 15 

0.051 o.ooo 
0.082 0.0'!4 

D.29 ' ., '' -· 
{J. U9( ().) <) 

0.29 1. ·3 

,J 

tJ 

Hoau.l.l; io ~p:out;.ur: thnn snll\f)J.o dotootion limit but less thrcn\ tttal:OG\ .r:epo.t:ti.ng limit. 

Rea111l.1.Pft3~ost1 l:hnn tho s~1mple dotection limit, 

01/03/2013 

Pi:ep Analysis 
nat-o Dato 

2284033 Yld % 
10/09/"!?. J(l/3D/J;~ 

10/09/12 10/30/12 

-10/US/12 lO/'.iO/ J J 

10/09/12 10/30/12 

10/09/12 l 0/30/ t:-! 

10/0~!/]? -i (l/Ji}/ 1 :-'. 

10/09/12 10/30/J.2 

10/0S/12 10/30/12 

10/09/12 10/30/12 

10/Q:</12 tD/30/12 

10/09/12 10/30JJ2 

10/09/12 10/30112 

10/09/12 10/30/12 

l0/09/12 10/30/J.2 
10/0"J/l_? 10/30!12 

10/0i'/12 10/'.;C/i? 

}0/09/J;:; 10/:10/ J.: 

F2J040419 
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PKG-TIB233-EWTC-SOIL

PKG·TIB233-EWTC·SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-061-0912 

nosult Qual 

Gamma Ra-226 & U:i.ts By mMr~ GA-01-R MOD 

Act i.n.i m11 '!?'/ 

Actinium 220 
nisrnuth 21~! 

Bi.amuth 214 
Ce~ium J J'/ 

Lea<l '.212 

Le;;id 214 

Potassium 40 

Radi\Hrt (22-6) 

H~ldi\ttil 228 

'l'horiurn 220 

TborillH< z311 

NOTE (S) 

0.30 
0,'/'.i 

0.40 
() ,i)I 

(l,i) 

0.45 

0,47 

9.9 
0. ~'. [ 

o. 40 

0.30 

0. 45 

()' 0 

--0' (f,I 

(),$t 

u 

u 

" 
" 

u 

;) 

u 
u 

01'.ti\ ;u.·o inoomplot~t without~ tho (li\CIO nnrr.at:lve. 

MJJC is. dntot:mtund hy J.uotruntcnt pcr.Cormnnoo only, 
JJold roaul ts nro gxnn ti:n: than t:hf) MDC. 

Radiochemistry 

•;•otal 
Unoort. 

{2o+/-) m. 

pCi/g 
0.32 

0.14 
O,b7 

0.11 
0' 01J1j 

1 .0 

0.12 

0,12 

1.0 

0.7.7 

O. ll {J_ '~l; 

-0. 14 

0.062 

0, 12 

l ' 1 

2.7 

i ' 1 

D9/(it;/12 1:_:;:)~; 

JD/0•1/11'. Of35D 

P~'lilll l'ln<\lyoio 

MDC 
Date Date 

Batch fl 2284033 Yld ~ 

O.!l3 10/0~!/12 .1.0/30/1) 

0.29 l.0/09/12 10/30/12 
O.H'.3 )_{)/09/12 10/30/1? 

0.06 10/09/12 10/30/12 
{),0\llJ J0/09/1% 10/30/};~ 

l .B 10/09/12 101:10/l/ 

0. 10 10/09/12 10/30/12 
o. 10 10/09/12 10/30/12 

o.6 10/09/12 10/30/12 
2.2 10/0~/12 J(}/30/l? 

0.-06 10/09/12 10/30/12 
0.29 10/09/12 10/30/12 
0' !Jf!~.> 1c10:>112- i0/30/1? 

0.10 10/09/12 10/30/12 

J_' ;_) 10/03/12 10;:50/ l 2 

(i. '.> 10/09/1~ 10/30/J?, 

l ' (> 10/0~J/ 12 10/30/}Z 

-------------·· ··---······ 

J 

lJ 

Heuult is ~o:<,ntt(lX thn.11 snll\plo detoction lim:i,t but loan than ul:atod 1:opo:et:in9 limit. 

HeCTul!-2£fi3~efH1 Lhnn the smnplt"< dotection limit. F2J040419 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Lift 5 (24-30 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 24-30 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A -
N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A TIB233-SOILPIPECHAR-068-0912 
-

N/A N/A TIB233-SOILPIPECHAR-069-0912 

N/A N/A TIB233-SOILPIPECHAR-070-0912 
-

N/A N/A TIB233-SOILPIPECHAR-071-0912 

Soil Sample 
Ra-226 
(pCi/g) 

0.39 

0.36 

0.324 

0.52 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 
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1·"\ PKG-TIB233-EWTC-SOIL 
;~. 

Shaw 

12 233 GWS 466 Mod et: 

Seriai#: 

ey Description: B!dg 233-A Gamrra Walk6V9r Suryey (GVVSJ was performed aboVe the Terracotta Pipe Located Pro::::-B i#: 

ast to West 5th lift 24 to 30 inches or, soil. The GWS was performed :n a Contamination Area to provide radiolog;::.al CaL Due: 
:hara.cierizationdata and identify any anomoJles. ----- ------------------ - ---------- - - -- ---- - ---

MOC el: 

urvev was pertorn1ed using Ludlum 2221 # 262337A coupled with 44-20 Probe #PR295571. Se:ial#: 

Pro'Oe J#: 

No areas exceeded the 1riS:trllmeilt speci:'ic investigation !ev-e,1 

RW?: 2012 233 JS 02 02 
1015 End Date: os11012012 Time: 1122 Start D::itA-: ~o-:s1,_,1.".01'.:2.".01.'..'.2:_ _ _:.'.'.'.'.:::_ _ _:::.::::._ ___ :::_:::._:::::::::_ __ ==:.=-c::__:==-------T1m&'. 

)'ri:>l<dl<! .. -,,,) 

:s~=:> 

JH1WB 

Approved By: J,J~ '\\ ('/)) 
,"\ r ,__- '\_ r !1 / nl''i ,-1 l~ I• ,~-}C'_ ; 

~RM-Tl·O'-\ 

0110312013 

Prjnt Name i
1$ignatlmi, Title 

' I I 
j 

Page 1 c~ $ 

262337 
11/3012012 

16423 
19465 

Loc.ati.on? 

#4 

°1 l1? In 
1Dat/ 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East to West 
Above Terracotta Pipe (5th Lift 24-30 inches} 

Survey#TIRS--09102012n233-GWS-466 

Page 2 of 3 

6022390 6022960 

01/03/2013 

<Mean +J std dov(19,464cpm) 

2 Mmrn + J std dev {19,46$ cprn) 

510 20 
llClll!llll Feet 

Data. CoHected By: Dennis Morrison 

Data Processed In Treasure Island Office 

"'t 
\. 

Gamma "\VolktwfJr Survey Collected on 9/10/2012 
wHh 'Jiimbl e Geo:Xll GFS Unit 111089& ll.JldLucllum 
lvlodel 2221- /i162337 A with a ,14.10 Probe llf>R.295571, 
catlbralion due lltJ0/7..012 

,.~/'~,,,,_ 

Sli.iiW" n world of Solutions 

Reviewed lly: \j. :.l~Ji,'<----- Date 4/11 Jo -n:"'- -- C:: I I 

:) 

" § 
N 
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PKG-TIB233-EWTC-SOIL

I 

!n the 7000s 

0 

PKG-TIB233-EWTC-SOIL 

Building 233 Garntna Walkover Survey East to Wesi 
Above Terracotta Pipe (5th Uft 24-30 Inches) 

Survey#:TIRS-09102012-233-GWS-'166 

Page3of3 

In the 8000s 

0 
In the 9000$ 

0 
!n thelOOOOs In the 11000s 1n the 12000s !n the 13000s 

7 121 753 1079 

In the 14-000s In the lSOOOs In the 16000s In the 17000s In the 18000s In the 19000s In the 20000s 
483 88 6 0 0 0 0 

I ,, 
1 so-

"' 

··-·-'c"~" ,,,; _______ -,.!_:___.~-- ----.-; 

133l:H\ ~<ID52 1653B 

Scatterplot 

01/03/2013 

C-M~\;.V~~K~ 

.. -\~46·4··· 
1(}464 

[__ 

O locations 
with Cpff) 

~19,465 
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PKG-TIB233-EWTC-SOIL 

Sh'&~- Page 1 cf 2 

Sertal#: 

'ey Descripti-0n: Soi: Sampling and Gam171a. Statics collected at B!dq 233 Soi! a;ound Terracotta Pi Prcbe l #· 

purPQse of this survey-sampiing is to provide: Characterizat:or. of so'.! East to \Nest 24 ~o 30 ir:ches, 5th Lft Terracctta pipe at Bldg 233, Ca!. Due: 

are c:illected wit~ a disposable plastic scoop a~ depth of 0-6 inches betow ground surface MO<le:: 

are 16 cz plastic jars. Labled, custody sea: 01 Ed, placed in a ziplock bag ard !caded mto shipping Seria1 #: 

Probe/#. 

No: Custodv:Tl Buildinq 233 

02 02 

Er.d Date: o9r1ot2012 Time: 1329 ij Serial#: 262337 j Serial#: 138482 

/, car._o~~·-'' . i 1/30/2012 , .... ~1. Dt:e'.. _ 11 /912012 
'I Ref Aree :.K,~,~.«<>C,· 17767 l ;:)K.gd (1$b;. O UR ! 
I Re'. A-ea IL(Sta(ic) - ~' - ~ · 

li Site 

Exposure Rate 

µR/hr 

Time of Sampte 
Contact 10 cm 10 cm 

Net Gross Net 

IPECHAR-068-0912 

Approved By: _jJ,,J I 
~ e(p,' 

! 'I 
~I Ii 
1 ,L,_ i ,!___ L urr q);l/ti 

JHNvB 

Print Name ;:r=-sign~/ure -. Titre 
' ' ~\ u .. 

l 'oa'te 
F~~-11·01·' 
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PKG-TIB233-EWTC-SOIL

l 

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Static and Soil Sampling Survey East 
to West Above T!erracotta Pipe (5th Lift 24-30 inches) 

Survey# TIRS-09'1020-12-233-JSS-467 

Page 2 of 2 

0 
0 
~ 

~ 
N 

01/03/2013 

602:l9$0 

location 
Easting 

# ---------
1 6023001.070 ----
2 6023018557 

~-~-~~ 

3 6023037.986 

4 6023054.640 

<Me-an• J:~hJCI~~' (HJ,41!4 Cf(il) 

::.Me<;o• JS\(l(fi;rf{l!),465q.•lfl) 
O $t-iitic/soil samrle locations 

510 20 
~Feet 

6023030 602."3100 

Northing 
--- ------

2127351. 721 

2127370.881 

For Reference Onl 

Gamnu.1 $tatk a11d Soil Sampling Stnv(>y Coll~cted on 
9/10/20l:{ wHh 1\imble- GcoXl:l GPS U11it #'!OS98 llnd 
Ludlum Model 2221 fi16l'337A wilh a 4,1-20 Probc
Jff'F.295571, c<Uibrntion dnc 11/30n.012 

_,_/·~,,..,. 

~OordinMe s tell: CSP ll)ne !ILNAD03 US Sll.Nfi'fool s~nuif "() ~~',)fld oi ;;olui:onb 

602$170 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office Reviewed By:_~' ____ Date_:f 11)fl, 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC·SOIL TestAmerica St. Louis 

SAMPLI~ SUMMARY 

F2cf0404l9 

SAMPl1F.D 

DATF; 
'" _,~·--- ~-~~---~--

MWTJT 001 TIB233-801LPIPECHAH-055-0912 09/06/12 
MWTJ~IJ 002 TIB233 • SOILPIPECHAI\- 056 ·· 0912 09/0G/12 
MW'l\JX 003 TIB233 - SOXI,P!l?ECHAR- 05 7 · 0912 09/06/12 
MWTlJO 004 TIB233-SOILPIPECHAR - 0''8 - 0912 09/06/J.2 
MW1\Jl 005 TIB233 ~ SOII.1PI?ECHAR- 059- 0912 09/06/12 
MVl'l'J2 006 TIB233-SOILPIPECHAR-060-0912 09/06/12 
MW'l'1J3 00'7 TIB233-£lOILPIPECHAR-061-0912 09/06/12 
MNTJ4 008 TIB233 -so:n,J?IPIJCHAR" 062" 0912 09/10/12 
MvrrJ5 009 TIB233 -SOIJ,J?IPECHAR- 063 - 0912 09/10/12 
MWTJ6 010 1'113233 -- SOILPIJ?ECHAR-- 064 ·· 0912 09/10/12 
MWTJ7 011 TIB233-.SOILPIPECHAR"065-0912 09/10/12 
M\IJ'l'J8 012 'l'IB233 -flOH,PIJ?llCHAR-066 -- 0912 09/10/12 
MWTJ9 013 TIB233 · SOH,PIPllCHAR· 06'7 ·· 0912 09/10/12 
MNTKA 014 TIB233-SOILPlPECHAR-068-0912 09/10/12 
MW'l'KC 015 'l'IB23 3 -son,PIPECHAR-069- 0912 09/10/12 
MWTKD 016 TtB233-SOILPIP!lCll1\R-070--0912 09/1.0/12 
MWTlm 017 TIB233--SOILPIPECH1\R-07l-09l.2 09/10/12 
MWTKf< 018 TIB233 -SOILPIPECHAR-072 -091.2 09/ll/12 
MWTKG 019 TIB23 3"" son.PIPECHl\R-073 - 0912 09/ll./J.2 
MWTJ<H ()2() 'J'IB233-SOJ1,PIPECHAH-074-0912 09/11/12 
MW'l'KJ 021 'fIB233-SOlliPIPECHAR - 075 ,_ 0912 09/11/12 

·The nnnlylicnl rc;;t1Hs of !lie Mllllple~ fotcd above nrc prcstnte<l on the followin11 p;igc~, 

- All cak11lMio11s a<c pcrfurmtd bcfoie :nuntling to <ivnid roun<l-off t'!Tfll'& lu C'1!Cula1c<11c;,ult$, 

- Ucs11h~ 1wt1x1 a~ ~NJY \\'NC no! dc!cd<:rl 11( or ah1wc llt1~ J.hl!Cd Hm!t, 

- This rcpm! mtist 1101 ht tcprnd11ccd. cxi::qJ! in foll, wi!hou! !he wrlll<::Jl nppwval iif 1hc laboratory. 

- l{cMil!s for \he folhlwlng p;uamcicr,s ;ire 1H.Wcl' rcpom:d on 11 dry wdght bas\s: color, corrni.iviiy, dt:ni>lty, flashpoint, lgnl111bility, laycis, odor, 

!)(1ifH Hiter lest, pl!, porosity prcs~urc, rcanivl1y, rcdox po11.•11li:d, ~P<'dfo; grnvhy, ~po! tests, sofab, s;1Jubili1y, lempcrnturc, \'isco~ily, anll weight. 

4 of36 

01/03/2013 

F2J040419 
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SAMP 

:r.:i:t:11L. 

09:3'7 
09:42 
09:47 
14: 49 
.14:57 

15:03 
15:09 
09:17 
09:24 
09:31 
09:3'7 
09:40 
09:43 
13:16 
13:20 
l3: 2!) 

13 :29 
08:1'7 
08:51 
08:56 
09:02 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL T es!Arnerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-068-0912 

Radiochemistry 

il9/!_U/lZ 

Qual 

Gamma P.a-226 & Hits By EML GA~Ol~R MOD 
hct.lniw\l )/_'l 

Actinium 220 

Di9m\tth 212 

Bismuth 21,4 

Ces.ium :I J'/ 

r.oa<l 212 

Lead 21'1 

J?otas2ium 40 

Radi1Jm (226) 

Radium 229 
Thal t~_\.ltG 200 

'l'horium 228 

NO'l'E (S) 

(J' ?(} 

0.33 

0' '19 

0,39 

0.00! 

--0.tH 

0,44 

0,11 

0. ~j 

0' t 1 

0.39 
0.33 

o. :too 
0.44 

(;. l 

IJ 

u 

ll 

u 

J 

Dl'lt<t ;u::o .inoompl,ot.•l witl1out l:.lm onue 1Htr.r.i:itivo, 

f.fi)C ia doto:r.mint"Jd hy l.nnl:rmnont p0rfo:r;m.i;;nct;i oO.ly, 
nold ,t;Qeul t:({ ai:c 9ront:or than thfl JMJC, 

'l'ot:al 
Uncert, 

(?. (i+/-) RJ, MDC 

pCi/<J Batch II 
()' J 5 0.23 

O.l3 0.24 

0.39 0.30 

0.11 0.10 
0. (126 o, o~-.o 
l. 0 l ''i 

0.12 0.10 

0.12 0 .l:i 

1. 6 1.0 

0.1(, I .0 

0.11 (), 0 .10 

0.13 0.24 
0.066 0 ,Q!Hi 

0 .12 0.10 
(! .. ; 1 i ,:1 

D. 1 B {_), Jl 

0' >l l _\ ,'.) 

u 
Rooult is 9;;oato:r. thnn flntnple dot:eotion l.;trnit hut lone thtiil utatod 1:op1.n.·tin.;1 limit. 

H0::11..1.t"W 2,ftJ3qO!Jll than !;ha A(Hflf.>lo dotootion J.im:I. t, 

01103/2013 

Prop 1\nalysiu 
Pate Date 

2284033 Yld % 
J0/0"9/l.2 10/]0/l? 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/00/12 10/30/12 
10/09/12 10/:Hl/\I~ 

10/09/12 10/30/1;~ 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/l? JU/3J/l2 

10/09/12 10/30/.12 

10/09/12 10/30/12 

10/09/12 10/30/U 

10/09/.12 10/30/lZ 
'JD/0~1/3? 10/30/l) 

tO/O~i/!2 10/J0/1.? 

l0/C9/12 ~0/311/!2 

E2J040419 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-069-0912 

Faro.met;:rr .Ronnlt Qual 

Gamma Ra··226 & Hits By BML GA-01-R MOD 
/;ct lnlu111 ;~ :J.., -{), :.!2 u 

f\ctintrnn 22a {),/,!J tJ 

Bi::nnntti ~~ J ~'. o.o t) 

Bimnul:h 214 0.36 

Ce~jj_nrn 13·1 0.0002 " 
l.ca.;;l, ?10 '{l,2 u 

J,ead 212 0.41 

Load 214 0. 113 

Potassium 40 8.6 

Pro ta.ct: i_Jd nm :.! 31 0. ()~} u 

Radj,um (2?.6) 0.36 J 

Rf>d_i_utr- "/:2(i ii. ?8 u 

'rhalli1.1111 2:0S 0.10 

Tho1:ium 220 0.41 

'l'hoY·.tn!il :-;:hi 0. '10 iJ 

Ur-.:1n-1 uin / 3~, 0.0 !} 

tiran1 urn ?:~fl o. 'lo u 

NOTE($) ----
Data t\):;\!l ;1,noQJhf'l.o'.Jl;;O without t.lico 0111H.:1 na:i:rat:ive. 

MDG io doterminoct by :i.n<.1tl:i111wml: po:r.I:'or.m>rinoo only, 
})<,.)ld r.oauJ.tii r1t'o grootcn: l:h'-'.n tho Mnc. 

Radiochemistry 

09/ 0/1? 1 3?C 
JD/01i/:l:? 08'.!0 

'l'Otlll 
Uncot:t-. Prep Analysis 
(2 <:1+/-) nt, MDC 

D11te D<tl:G 

pCi/g Batch ti 2284033 Yld % 
0. 3'.) 0. ~:.H 10/09/12 10/JO/J? 

0.19 o. Jj 10/09/12 10/-'.l0/1.;~ 

0, ~JO 0,]$ 10/()9/1?: 10/30/l? 

0.12 0.11 10/09/12 10/30/12 

0' 0~) 1 o. 10 I0/0!)/12 J0/30/J~ 

2.2 l.' 10/09/l;: J0/30/J? 

0' 11 0.09 10/09/12 10/30/12 

{l.13 0.16 10/09/12 10/30/12 

1. B 0 _'I 10/09/12 10/30/12 

;} • i \"'; l.?3 10/09/12 .lV/30/L~ 

O.i:C ;_1, ~_';O 0.11 10/09/12 10/30/12 
{;. ~ 9 '.). 31 10/09/12 10/30/1~? 

0.05$ 0.07?. 10/09/J.2 10/30/12 

0.11 0.09 10/09/12 10/30/12 

fJ.t""n l '.: lD/09/12 Hl/3U/J;: 

0.-14 (l,,ll 10/09/J? 10/JO/l~ 

0, O'/ l ' ~· 10/09/12 1 O/JO/ l;'. 

·--~~~.-

-~--~~~·---·--·----------------

J 

u 
R0oult in 91:0<1tot t:h.:~n 1Jmriplo ctotect:ion lirnit but l0na thnn atnl:od roporti11g limit, 

Ros111fO_P,~30P.011ri t:hnn tho fl<implo dotoction limit, F2J040419 
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PKG-TIB233-EWTC-SOIL

PKG-Tl8233-EWTC-SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-070-0912 

Ronult 

Ganuna Ra-226 & Hits ny EMr. GJ\-01-R MOD 

1\ct.~_nium ?.20 

HJBmutil ?JI! 

Dinmul:h ?.14 

Cc;:d.um 1 ·<,'J 

Lt:i<'td 212 

Lead 214 

r>otassi\lm 40 

Radium (?.26) 

Radiun 2?.S 

'l'halliurr, 200 

'rhorium 22B 

NOTE 

(), 01,l 

0,30 

(), ?'l 

0.324 

--0. 009 

0, 3!Hl 

O. ii3 

10,6 

0.324 

0.39 

O.l.63 

0.390 

0. ;i,~ 

" 
u 

J 

u 

u 

Mi>C :l.u d(.!ltOJ:m:Lnod by ;lnot:t:Ur(l.eint po:r.t-or.m~nc°" only, 
Bold rt1.sultl1 cn·13 gronb-n~ thun the MDC. 

Radiochemistry 

'l'olal 
Unco1:t. 

(2 wt/-) Hl~ 

pCi/g 
0 .()9j 

0.14 
0. i)(. 

0,08() 

0.0<10 

0. ~l l 

0,094 

0,10 

1.-S 

U.21:< 

0.006 ~) < ~>!,:\\' 

0' 14 

0.059 

0.094 

t.TI 

0' 13 

(}, 3"/ 

0 1J/ D/l::'. lJ.?;> 
-10/04/J_) OH:.JO 

J?rep Analyain 

MDC 
Date Dato 

Batch ff 2284033 Yld i 
o. -1-; 10/09/12 10/:)0/J? 

0.08 10/09/12 10/30/12 
n, 'Hi l0/09/.\.2 lO/'.i0/12 

0.036 10/09/12 10/30/12 
(_). O'l\ 10/00/l/'. J 0/30/12 

1 ' ~t l0/09-/12 10/30/12 

0.072 10/09/12 10/30/12 
0 '0'1 10/09/12 10/30/12 
0.5 10/09/12 10/30/12 
J ,_l 10i09/'i2 t(;/:~0/!.2 

0.036 10/09/12 10/30(12 

o.os 10/09/12 10/30/12 

0,047 10/09/12 10/30/12 
0.072 10/09/12 10/30/12 
1.:: 10/00'/12 1tl/3C/l/ 

G, ,.;;; 10/09'/12 Hi/30/12 

l .:'. l()/Of.J/12 .10/30/l/ 

J 

u 
Rosult ifl 9rtH:tto:r, thfln onmplo detection limit but losri thw1 otnto(l l:oporting limit. 

Rosul f1Fh3£oafl thnn Lho eamplo ctotocti(ln limit, F2J040419 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-071-0912 

Radiochemistry 

Gatmna Ra-226 & Hit.s By EML GA-01-R MOD 

hct.inlnm ?,7-'t 

ActinitHR ~?.tl 

B1s1miLh :?.!;-'. 

B:tamoth ?,:ld 

CuDium 13"/ 

Lend t:l [) 

1,oad 21? 

Lead 214 

Potassium IJO 

Radium (2~6) 

Radium 220 

Thor:ium 220 

NOTE (S) 

-0. JJ 

o. 52 
().?. ~) 

0.52 

()' t:2iJ 

0. J ') 

0.42 

0.30 

B,6 

0.52 

0.52 

u. ()f_l l 

o. 42 

o ,or; 

(). ??'1 

!J 

I) 

u 

u 

;1 

u 

Data ai:o in<.:(Hllploto w.tl;honl: U10 t;i<tSn :l.al..'rti.t.;lve. 

MDC is dQtu1:111.i.noU by int; l:1:um0nt: })Q:t:frn~m/'.\noe only, 

Bold rGsi,\J te H>;fl gr:on to1; thtth tho MDC. 

Total 
Uncort. 

(2 oi}-) 

{) > 10 

0.18 

0 '~16 

0' 1'/ 

0' \)tjij 

O,YI 

0. 14 

0.12 

1." 
(i. (] 

0.17 

0.10 
0. {i'.;i·O 

0.14 

0. f;".'9 

0.20 

0.999 

u P..oauJ.t: ii;i lonfl l:hnn tho flnmplo (\ot.oction limit, 
22 of 36 

01/03/2013 

n1, 

pCi/g 

(i. 

MDC 

Batch fl 
O. L:i 

0.1 

0. 9·; 

0.13 

0. {)'ffj 

1 • '! 

0,14 

0.13 

t.3 
l . fi 

0.13 

0,1 

(l.(;HJ 

o.:4 
j ,1,J 

0. Jti 

! . B 

Prep AnalyGiS 
lMte On.to 

2264033 Yld % 

10/09/12 10/3D/12 

10/09/12 10/30/12 

10/09/l? .10/30/J~~ 

10/09/12 10/30/12 

t0/09/12 10/30/J2 

t0/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/0~/1? J_i)/'30/l'.-: 

10/09/12 10/30/12 

10/09/12 10/30/12" 

10/0'9/3_2 )_!)/30/1;: 

10/09/12 10/30/12 

10/()~J/12 10/::H)/).2 

J0/09/12 10/30/1? 

10/0:9/12 J {1/)0/12 

F2J040419 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Lift 6 (30-36 in):GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 30-36 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

• N/A 

• N/A 
r---

• N/A 

• N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

-

Gamma Gamma Gamma 
Walk-Over Static Static Waste Characterization Sample # 

Easting (cpm) cpm >ll? 

N/A N/A N/A Tl B233-SOI LPI PE CHAR-080-0912 

N/A N/A N/A Tl B233-SOI LP IP ECHAR-081-0912 

N/A N/A N/A Tl B233-SOI LP IP E CHAR-082-0912 

N/A N/A N/A Tl B233-SOI LPI PE CHAR-083-0912 

Soil Sample 
Ra-226 
(pCifg) 

0.41 

0.38 

0.44 

0.46 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 
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,/ '\, PKG-TIB233-EWTC-SOIL 

Shalli\i 

Description: Gamma Wa!kover Survey \GWS) oerforme-0 at Bui!dino 233 Site on soil abo' 
e survey is to support: Characterization of soil East to West, 6th Lift ,30 tc 36 inches above terracotta pipe at 
Site. The Gi;VS was performed ln a Contamination Area to provide radiological characterization data and identify a:Jy 

UNey was performed using lwC:lum 2221#262337A coupled with 44w20 Probe #PR29557~. 

.reas exceedlng--or·equa! to the lr1Vestlgatlon levei (IL) will be evaluated by the project Certified Health Physicist, 
;Q;;;: follow up static survey v<'il! be performed. Ne areas exceeded the IL 

RWP: 2012 233 JS 02 02 
Start Date: 0911212012 Time: 0805 End Date: 09/1212012 T~me: 0.R56 

,,,,,e;N,,.....} 

Surveyor: James Irvin 

JHNVB (\ . . . 't '\(Ii I\ I I ., I • I 
-JDV•"-') "C,-e,-- 1JV\.i1 Approved By: 

0'<.!t.7141-'. 

Print Name f .. -- - - ------ /; Signfu)e 

u 

01/03/2013 

Modef: 
Se;iai~: 

Prcbe f :/.: 

Ca!. O;,,;e: 

\iiOOet 
Se:iaJ #; 

Probe!#: 

Cal. ;)·~·e: 

L«. Ci 
Title 

Page 1 cf s 

q/ic'1/i'L pt1 
Dat'e '

1 

\ 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East to West survey#TIRS-09122012-233-GWS-489 

Above Terracotta Pipe {6th Lift 30-36 inches) P<19o 2 of 3 

01/03/2013 

6022960 6023030 6023100 

or Reference Only 

r< Mean+ 3 std dov (19.465 cpm) 
510 20 
~Feel 
~Qordinru:e s tern: C$P limB UL NA003 US Suive f'oot 

Data CQllectod By: Dennis MoJrlson 

Data Proeessed In Treasure Island Office 

Gamma \Valk'ov(·f .Survey Golleclcd on 9i11flOI2 
with l'rimble beoXH GPS UliH #70898 and Lt1dhun 
?.1odel 2221 ;ff262337 A with n 44·20 flrohc #P1U9S57l, 
calibn.'llion di\e 11/30/1012 

,,,.~-·"-,, 

s»]-al.Af f; \•1orkl (If Solutions 

6023170 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Buifdlng 233 Gan1nrn Walkover Survev East to West 

Above Terracotta Pipe (6th Uft 30-36 inches) 

survey#: TIRS-09122.012 ·233" GWS·-4 89 

Page 3 of3 

In the 7000s 
0 

In the 8000s 

0 
Jn the 9000s 

0 
In thelOOOOs In the 110005 In the 120005 In the 13000s 

2 53 461 1078 

In the 14000s In the 15000s In the 16000s In the !7000s In the 18000s In the 19000s In the 20000s 

7n 2W H 3 0 0 0 

Ck"""'' 
IMM!"xdw(:(~" 

!" __ f~¢1!~'<irl 

C<>\.'fl'>>5: JDO 

1 r· 
i 10(1-. 

01/03/2013 

;;mum: 
·m;p;-<n: 

]till 
f~n: 
,~Q-¢>: 

·,,,<1,.•<ID"'-'"tum 

10'.>!H 
lHN 

lSV%'14S 
\)/€~ 

13742 

. . 9i'A 

&'i'.31( V;;°'vw 

: ~t:: 

--·'r--
l.S{lC 

--~--·-~,,,....,.~ 

?.\l,Q 2.500 

Tim<J 

* Rcf Arru 7 

Std Oev 
_1:014 

16,423 

O locations 
with cprn 
>19,465 
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/\\. PKG-TIB233-EWTC-SOIL 

shav;- Page ~ er 2 

·RADIOLOGICAL SURVEY FORM I SAMPLE COLLECTION LOG 
survey Number: Tl.'tS- 09122ou--- 233 -;iss 490 

Serial;\!: 

·ascription: Soil SampHng and Gar;-.ma Statics col!ec~ed at BldQ 233 Soil aMve Ter:racotla Pioe. Probe I#: 

1ft.his survey-sampling is to provide: Characterization. of soi! Ea$'.t to West 30 to 36 inches, 6th Lift Terracotta pipe at 

. The resutts of gamma walkover suNey T!R$~9:122012-233~GWS-48S revealed no ccL:nt raies greater than the instn;ment 

igaticn leve:, $a'";lp!es were coi!ectea' ranciornly on sou above terracotta pipe_ Ali soi! samp:es were ccLected with a 
plastic scoop at depth cf 0-6 inches below ground surface. Soil contahers are 16 oz plastic jars labeled, custoC:y seal on lid, 

zip!cck bag and loaded into shipp;ng container. The CoC was placed ir, t1e shipping container and a cus:cdy sea! ;::.-l~ced en i\C _ 
cor.tatner. A map of the sample locations ;s .attached. 

f individual sample containers \11'<3.S perfo:med and recorded on TIRS- 09122012-233-JSS-491 . 

Clearl Sunny Temp: 7-0- .oF Wind: 0-10 mph 

Anaivsls Requested: Gamma Soec : Chain of Custodv No: Custodv:TI 6uildlno233 EMAC oos 
RWP: 2012 233 JS 02 

Time; 0939 End Date: 09/12/2012 Time: 

Approved By: 
' . _jD \'I_~~ 

\ \ (\ ~ j 
\'11\s~/ \.\v\ r. ·-~ u' .. n 

JHMIB 

Print Name ,;r·s--;-gnatJre 
\) \ , : 

Title 

q/n In . 
'oite ~\ 

F'<\\.'i1-C·1-\ 
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PKG-TIB233-EWTC-SOIL

Bldg 233 Gamma Static and Soil s/1\\\3pl~2$(if'J&y~ast 
to West Above Terracotta Pipe (6th Uft 30-36 inches) 

Survey# TIRS··09122012·233·JSS-490 

Page 2 of 2 

6022890 6022960 6023030 6023100 6023170 

llldg 233 Gainn1a Static and Soil Smnpling Survey 
A SlutJctSol! Sample Loi;ation N Collected on 9112/2012 with Tri1nble GeoXI-1 GPS 

w.)1.,.- f. Unit 1170893 and Ludlum Model 2221 11262337 A 
~Mean •· 3 S\ct dtw(19,'165 C',pm) SC(ll) IL ~y wilh a 44~20 Probe #PH29557 l ,calibration Uuc 11/30/2012 

0 10 20 40 f> /"%\ 

< Mear'l + 3 :;(d dev(19,464 q:>rll) 

- Feet I "'-
""0-"'or;;;;di"na,,,to::.s,,_x,,,st"'am"'"c"'s""P.:;Z;;;onc:;•:..:'::.''-..:;N:;;A:;;D:;;s'o.· ;;:u,,s;;:s:;;uN.:;•,.x..:;F;;:oo~i, __ _i_S:::::lhi::.:'~a\ift.¥" a world of Solutions 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/03/2013 

Reviewed By: Qj./ )/l 
~ 'H c> ..... 

!/ f 

··-------
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PKG-TIB233-EWTC-SOIL

PKG· TIB233·EWTC·SOIL TostAmerica St. Louis 

SAMPLE SUMMARY 

MiiTKK 00) '1'JH:~ 33 -sorr~PIPBCHJ:!.R' 076--0912 

Ml1TKM 002 T:fB2 33 ··SOlLl?IPgCHAR-0 77 - 0912 
f'.'iWTKP 003 1'JB2 3 3 ·· GOXLPJ:PECHAR-0 78 -091/. 

MW'l'KQ 004 'J'IB233 ·SOILPIPECHAR-079··0912 
t•JWTK'1' oos Till23 3 --SOit1PIPECHAR- 080-0,91-2 

MWTKV OOG 1':nl?. 3 3 .. sorr,p:i: l?ECHAR-0 81. 0 912 
MW'1'KW 00'1 'l'Il32 3 3 ·· SO!l"PIPECHAR ·· 0 82 ·· 0 912 
MWTKX OOB 'l'll32 3 3 .. son.J?XPRCHAR • 0 83. 0 912 
MWTl<O 009 TIB23.5 -80ILP.IPBCHJ\4R-0$4 -0912 
MW'l'K2 010 '!'IB2 3 3 -DOILPIPECIIAR-085-0 912 

MWTl<3 011 'l'IIJ2 33 ·SQII,PIPECHAR· 086 • 0912 
MWTK4 012 TJ.112 33 ··SQIJ,J?IPECHl'Jt-08 7 • 0 912 
MWTKS 013 '1.'lll2 :'3 ·SOTJ,J!IPECHAR· 088 ·· 0 912 
MWTK6 01'1 TlB2 33 ·-SOILP:CPECHAH-089-0 912 
MWTK7 015 Tln~33 ··SQ1J,PIPECHAR· 090 • 0912 

MW'l'l<ll 01() 'l'IB? :3 :3-[JOILJ?IPECHAR-091-0 91?. 
MWTK9 OU TIH233-SOILPIPECHJ\R-092-09l2 
MN'l'J1\ 018 TIB233-SOI:LPIPECHAR-093-0912 
MNT.LC 019 TIB2 33 -SOILPIPECHAit ~O 911 -0912 

MWTLD 020 TIJ3233 .. SOILPIPECHAR-095~0912 
MWTJ,..,E o:n 'I'JJ~2 3 3 ,. BOIL.l:?JPl-:CHAR~ 096 ·· 091/. 

l•iYJTLH 0 ~) •) TIH/.33-BOJ11PlPECHAR-097 ·· 0917. 

1'.liJ:rllJS) : 
· lh1,: au;llyfo;al w~1:H,> <.,•I ilw ""mpkR Ji~!rd ah1lVe rue pic.st•ntcd on lhc folllnving pngc~ . 

. AH q11tulatlon~ <U-\' pct!ow11.1I hvfM\' wum!ini\ w av{)ld r;;i;m<l·off cirors in (·,1lc:ull!U.'d r~~ul1s . 

. Re.,ul1~ un!cd ;1~ ''NIJ 0 

WN.;! no1 di:trttcd a!"' nhvvc lhc $!att'<l lim\t 

- This rrpo11 must ml\ ti" rcpt{i1h1e>.'d, cxccp1 in full, wiU1oa1 the wriucn rtpprovnl of 1he lnbm,\l!H')'. 

- lfrs11hs for 1hr: fol\owln1t pnnm\ct~·r:\ arc nc..,cr 1cp11rtc<l on a ilry weight ba1'is: to\l}I, i;urrosivity, d-eusity, fb~hpt\ln!, l1:ui1;1bility, layers, odor, 

paint lilin h."•t, pl!, porosity prc .... \\1((', r";w1ivi1y. r~dtM potentl<1l, specific ur;ivily, ~po! tcsls, rnlid:o:, ~oh1hi\\ty, tcmpu:1tuw, vh('Mity, :iml weight. 

5 of 38 

01/03/2013 

~3l\MPJ 1ED 

2!~~-0 ___ 

09/12/::.2 
09/:L;;/J2 
09/12/U 
09/12/Ll 
o 9 I u I .1.2 

09/12/12 
09/12/12 
09/12/12 
09/13/12 
09/13/J.?. 
09/Ll/l 2 
09/l.3/J.2 
09/17 /l.2 
09/17/:12 
09/17/12 
09/17/12 
09/17 /J2 
09/17/12 
09/18/}2 
09/:LB/1_2 
09/24/12 
09/24/12 

F2J040420 
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;:Jl\MP 

:r.tMl·: 

13: •'l<l 

:i 3 : •l 9 
13: !j2 

11: 00 
V~>:J~ 

09:113 

09' 'lU 
09: ~:;3 
l:l: :1.H 
13: 1t1 

J3:50 
] 3: !.l:S 

09: 40 
09:45 
09:50 
14:32 
1,1: 3-7 

11;47 
OB: ~~O 

Ol\:30 

14:10 
.14: 24 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestAmerica St. Louis 

Shaw E: & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-080-0912 

J!a:nurtotoi· novult Qual 

Gamma Ra-226 & Hite By EMJ,, GA-01-R MOD 
!~ct.iniurn ?:17 (J,J!J u 

/l.ctiniut.i 220 0,39 

[l.;I. BHIUth JJ.?. 0' '36 u 

U;l:(ll\\uth n• 0.41 

Cesium 137 -0. 009 u 
I,n;id 210 {),] u 

L¢1ad 212 0' :-J9 

L;;,ud 211; 0.3~ 

Pot;;;.sstum 40 10.1 

Ph>tB<:l 1td nrn ;:n t],2\l v 
Rad~tim (226) 0.41 J 

Rad.tum 228 0.39 

'rhallium 208 0.090 

Thorium 220 0.39 

ThoJ.)urn 2"34 L•i u 

Or;..n..irn.1 ?3'} "u. i;: u 

ll.r anJ.urn 23H ] ' ,; u 
-------·--,,~··· ---·-- ~-.~~---·-----···-, 

NOTE 

Ditti\ aro inoOlllploto w:U:hout tho Ol\UfJ nar.r.at.ivo. 

MDC i.i:i: debtn~minod hy in~tru1i'l€H'It per.:for.mn.nce only, 
Bold 1:esul.tti to:o i;p:onto1• th«n the MDC. 

Radiochemistry 

'l'ol:al 
1Jrice1:t, 

12 o+/-) iu, 

pCi/g 
0. lli 

0.13 

o. 41J 

0.12 

O. CU9 

J.? 

0.10 

0.11 

1.8 

Q' :3\) 

0.12 ;) ''.o\/ 

0.13 

O.Or18 

0.10 
l 1 

o.:n 

" 1 

MDC 

0'.J/:; 2/I2 0'.i39 
10/(>i/ ~'.~ Gt:~o 

l?t:Gp 
Pate 

Batch ii 2295059 
{)' 19 10/Jl/12 

0.13 10/1l/12 
\),T). H)/ll/12 

0.11 10/l.l/12 

0.071 10/11/12 

2,D 1()/11/l?. 

0.09 10/11/12 

0.13 10/11/12 

0.7 10/11/12 

i . \J HJ/1JJ12 

o.n 10/11/12 

0.13 10/11/12 

0.060 10/11/12 

0.09 10/11/12 
J .(. iO/Jl/12 

0' '.{~l 10/12/J;'. 

I , (; 10/11/L! 

·-·~-·-·~----·~------··--------

Am:1lysio 
PatQ 

Yld i 
11/Cl/l:~ 

11/01/12 

11/0iI1:.i. 

11/01/12 
'11/01 ;1;; 

11/0J/1/. 

11/01/12 

11/01/12 

11/01/12 

11/01/12 

11/01/12 

11/01/12 

11/01/12 

11/01/12 

; t/GJ /l? 

J_j /01 / l :.'. 

11/01 /l;; 

J 

u 
Rosult ia q::oat.or than ,rnnple dotoction .limit but losa than ntatod x-opo.t:t:in9 l.i.mit, 
Resl\1 IQf £.§! los!~ t:hf:\n tho flnmplo dotootion limit. F2J040420 
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PKG-TIB233-EWTC-SOIL

PKG· TIB233 EWTC·SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-081-0912 

;,J,_i tr ix: 

PflrMUO)t!U.· 

Gcr£MV\ Ro-226 • 
J\c:t.i nJ.urn ;~?'/ 

Actinium 22(1 

n:i.sm.uLh :n?, 
Biom\1th 2H 
Cc~1;i,urn I ·3·1 

Lead 2 \0 

Load 212 

1.ead 214 

Potussium 40 

Pri.-1LacLJ,r\i'1m .,-,, ·' ,, 

~adium (226) 

Ra<liuro 229 
ThnlLi..otn 20U 

1'hori\nn ne 
'i'hrn ltim :L'.-!·1 

Ut-dJL\_um 2 3 ~' 

Ot<1nit1ln ~'.]fl 

NO~.r£ (S) 

MWTl\\t 

1;0L:; D 

Houult. 

Hits By EMJ .. 

-0. O'i 

0.52 

0.?.9 

o. 30 
n. lH)) 

{). !j} 

0.369 

0, 38 

9.0 

o.:~n 

0.3B 
0.52 

0.144 

0 • .'.:169 
0,1,-1 

o.) J 

(),'_i"J 

--------

Qual 

GA-01-R MOD 
l) 

u 

JI 

u 

0 

J 

u 

\J 

u 

Df<tll a:t.·f'l 1rwomploto uithout t:ho otvio na):rf\tivo. 

MOC :Lt:1 detel:rni.nod by .in~1tt.:i1J\\ont pat:f<n:mnnco only. 
nold :r:ewultn 1u:o (!i:oatron: thnn the MDC. 

Radiochemistry 

09/J//3? 09,;3 
10/Dtl/J.2 08S(.J 

Total 
Unoert.. Prep .1\naly(}io 

(2 cr+/-) JU, MDC 
Dat:P Data 

pCi/g Batch if 2285058 Yld % 

O.?O tj, 31} 10/11/1;; li/O.t/1;_~ 

0.14 0.09 10/11/l.2 11/01/17. 
O.!.IJ 0.')0 10/JJ/12 11/0J /12 

0.13 0.12 10/11/l.2 11/01/12 
(.l.0)6 O.lHi'/ 10/11/J.2 i1/0J/,l~-: 

0,9] 1. ~) 10/11./12 ll/01/l? 

0.094 0.006 10/J.1/12 11/01/12 
0.11 0 .14 10/11/12 11/01/12 

1. 7 0.G 10/11/12 11/01/12 

ll. 2fJ I ,, 
j,(!J 11/:L/: 11/01/'l'.:' 

0.13 0. '.,(; 0.12 10/11/12 11/01/12 

0.14 0.09 10/11/12: U/01/l?. 

0.046 0.042 10/l.l/12 11/0.l/12 

0.094 0.006 10/11/12 ll/01/12 
U. 'JG \ ·~ j!)/11/J? } l /iJ1; i ~'. 

0. )_,) \) .?? 1.0/ll/j:? 11/(iJ/1? 

0 '"if:. 1. '.J 10-/)_J/l2 1 1/fH I l :'.'. 

--------

J 

u 
ll.osi1lt J_g 91?old:or.' t:hnn ornnplo dQtection limit but le~.H1 than titut:od t:nr~ort.tng limit. 

Re.!'.nilf\:OH-38 lotHJ thnn tho SiHnplo detnotion linti.t. F2J040420 
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PKG·TIB233-EWTC-SOIL TestAmerica SI. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-082-0912 

f-;(l 1, 1 l) 

Gamma rta·-226 C. Hits By E\Ml, GA-01-R MOO 

/ictiniurn ?,'J.'I 

hct:i,nitrni ?.28 

Bi:;;muth ?.J~ 

BiSTl\ttlh 21'1 

CtHd.l_lni } '_17 

f,c;id ?.:t.O 

Lead 2l.2 

Lead 214 

Potassium 40 

Radium (226) 

Radtum 220 

'rhall.-1.um 200 

Thorium 22:0 

Ur21ni.um 2'5H 

~OTB($) 

o, ;~o 

0' ~~5 

0' 39 

0.44 

0.00H 

0.06 

0.<:17 

0. il.O 

10,6 
0.(0 

0.44 
0.35 

0.109 

I)' •l 7 

. (). i) ~ 3 

u 

u 

0 

u 

J 

Data flt:O tnooinploto without tho CetlJO n11rrativs. 

HDC ts dotormined by :tnob):\,1mc:<int per.f.o.rroanoo only. 
Dold .t,'Ofl\.ll \;ti tu:o qr.<tu1 to)~ thnn tho MDC, 

Radiocl1entis try 

Total 
Qn{!i;u:t. 

(2 n+/-) RT~ 

pCi/g 
0' l'l 

0.13 

Q. ilfl 

0.11 

0.036 

l '0 

0,11 

0.11 
1 .• , 

o. ·;a 
0.11 0, '.',(} 

0.13 

0.054 

0.11 

Ci, '16 

G. 09t; 

0' /i(i 

... --------~·"-----"·-

{J9/l2/I2 09,~g 

10/0 1;/'% OH50 

Prep Jmnlynis 

MDC 
Date Dnte 

Batch # 2295059 Yld % 
0.21 10/J.1/12 11/0J /L~ 

0.24 10/1.1/12 H/Ol/12 
0.'19 10/11/12 Jl/01/!?. 

0.09 10/11/12 ll/01/12 
0 .()()I] J0/11/12 11/01/l.?. 

] ,') 10/11/1) 11/0J/t;; 

0.1 10/11/12 ll/01/12 

0' :t 10/11/12 11/01/12 
0.1 10(11/12 11/01/12 

I "i 10/11/1:; 11/01/12 

0.00 10/11/12 11/01/12 

0.24 10/11/12 1.1./01/12 
0.0,Hi 10/11/12 ll/01/12 

0.1 10/11/12 11/01/12 
10/11 /1? 11/i)l /J;; 

0. 3,, 10/J.]jj;~ J 1/(Jl /J L 

I .'i _lQ/11/12 .i l/Ol /J 2 

--.. ---------·~- "'¥-·-·--'-~~,----

J 

u 
Hot1ult :ts gt'ontoi: t.h~n 1n1mple detection li.1nit bnt leas thi;tn stated .t:eporting lirnit. 
RHBililt"lf£.8 loan tht1n the sample dntectton lilliit. F2J040420 
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PKG-TIB233-EWTC-SOIL TestAmerica St Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-083-0912 

Reoult. Qual 

Gamma Ra-·:226 & Hits By EM!~ GA.-01-R MOD 

Actinium Q20 

13:1.amuth 212 

D:i.omuth 2.14 

C0.td.rni. 1'.l'I 

1.cad ?10 

Lsact 212 

Lead 21.il 

Pota~n~iuni 40 

Radium {226} 

Radium 220 

'l'halli\m\ 208 

'thorium 220 

Th<:-ri.um ;~:H 

(l ,()'}() 

0.45 
0.79 

0.46 

0.005 

0.3G 
0 ,<'.15 

9.1 

/), 46 

0.45 

0.19t: 

0.30 

J .1'1 

0. l(, 

{) 

tJ 

u 

J 

u 

Data ~u-o ino(}mplo\;o 1~ithot1t hho (lftBO nt1:r.rntivo. 

MOC is detEH:ri\inod by Jntit.-:umont po.t:for.munco (Hl.ly, 
Do.ld rouulttJ c..i;o g;:outov thnn tho MDC. 

Radiochemistry 

'l'otal 
Unco:tt, 

(2 o+/-) m, 

pCi/9 
0. 09'1 

0.13 

0.50 
0.13 

0,QJ3 

,l ' 1 

0.11 

0.12 

1.6 
C.33 

0.13 '. i,,O 

0.13 

0.054 

0.11 

tJ. 93 

0' 19 

0. 91 

0'.J/.12/J_/! 0953 
iO/t>i/12 O~J::J) 

Prep 11.nlllynia 

MDC 
Date Dato 

Butch ll 2205058 Yld % 

0.90 10/11/J/, Jl/Ol/1£ 

0 .J.6 10/11/12 11./01/12 
0.49 10/11/12 11/01/:l.2 

0.13 10/11/12 11/01/l.2 
0 .06.l 10/Jl/12 11/01/J;.: 

l. G 1-0/11/12 ll/01/l/, 

0.11 10/11/12 11/01/12 
0.11 10/11/12 11/01/12 

o.a 10/11/12 11/01/12 

l. 6 lb/ll/12 11/(•J/1? 

0.13 10/11/12 11/01/12 
0.16 10/11/12 ll/01/12 

Q.041 l.0/11/12 11/01/12 

0.11 10/11/12 11/01/12 
i ,<1 10/; 1/12 11/0"}/l? 

0. {;() 10/1-l/J2 ll/01/12 

1 • ;j 10/1.1/12 1I/01Jl/. 

J 

u 
Hom.tlt ie groti.tot· thnn oample detection lim:i.t but lae3 than stntod roportlng limit. 
R(1st1:'1ttPfj$ lttsfl thnn the sample d(oltect:ion lirnl t .. F2J040420 
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PKG-Tl8233-EWTC-SOIL 

Lift 7 (36-42 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 36-42 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

• N/A 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample # 
(cpm) cpm >IL? 

N/A N/A TIB233-SOILPIPECHAR·085-0912 

N/A N/A TIB233-SOILPIPECHAR-086-0912 

N/A N/A TIB233-SOILPIPECHAR-087-0912 

Soil Sample 
Ra-226 
(pCi/g) 

0.19 

0.29 

. - 0.39 _~~ 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 
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TIRS- 09132012 233 GWS 496 

rpose of the survey is to support: Characterizatlon of soil East to VVest. 
ildl_~_g ___ ?_~~-§:!~_'.__Th_~_~'!Y_~ was performed in a Contaminatlon Area tc provide radiological characterization data and identify any 
omolies. 
rvey was perfOr7rl~-C.fUSi09 L.l.!dlum 2221 # 262337 A couple<J: v..ith 44~20 Probe #PR295571. 

exceeding or equal to t:ie investigation level (!L) v.ill be evaluated by the project Certlfled Health Physicist, 
nda foHo~V up statlCSU--:.Vey will be pe?.O-rITled.-Noareas exceeded the !L. 

RWP: 2012 233 JS 02 02 
Start Date: 0911312012 ~--"'-"'-~-"'=-~..:..:.::_:__~__:::::.:::==:__~..::.::..:-==-=--=-::~~___'.:.:_:_~ 

Timr.:.: 0904 End Date: 09-11312012 Time: 

JHANB 

App.roved By: _,'l '' \·~· p_,-

Print Name 

1RV~Ml-'. 

0110312013 

Model' 

Serial#: 

Pto~J#'. 

C;0.l.Oue; 

Model: 
Seria!#: 

Probe/#: 

(,-e_,< 
' v 

Tiife 

Page~ 

,...,. I l 

'1/zc;;/11... 
Oa'te 

j:'.11'"1 
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PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East to West survey#TJRS-09132012-233-G\1\1&496 

Above Terracotta Pipe (7th Lift 36-42 inches) Page 2 of 3 

6022990 6022960 

01/03/2013 

<Mean+ 3 std dev {19,464_ cpm} 

?:.Moant 3sld do-v(19,465 epm) 
510 20 

l!lli::&m Feet 

Oata Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

6023030 6023100 

For Reference 011ly 
Gamma V./<"llkoVer Smvcy <..:ollectcd on 9/13/2012 
with 1timhlc UeoXII GPS th1it :tf·10B98 and Ludlum 
Model 2221 #262337 A with a •1'1·20 Probe #PRl95571, 
culibrntiot1due11130/2012 

lutions 

Reviewed By:_ 

8 
'" ,_ 
£ 

0 

:'l 
~ 

~ 
N 
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PKG-Tl8233-EWTC-SOIL 

BLiilding 233 Gamma Walkover Survey East to West 

Above Terracotta Pipe (7th lift 36-42 inches) 

Survey#: Tl RS--0913 2012 ~ 233-GWS-496 

Page 3 of:! 

In the 7000s 
0 

In the 8000s In the 9000s In thelOOOOs In the 11000s In the 12000s In the 1300Ds 
0 0 6 92 650 1148 

In the 14000s In the lSOOOs In the 16000s In the !7000s In the 18000s In the 190oos In the 2oooos 

I 

Neil1.yJ: \MMAf!ll 

CJ.-ss.e>: 

°"li>fxdlKfon 

100 . 

50 

1002\J 

01/03/2013 

Se<i.H"'rplot 

,.,,u,,,<1J't".'fl_ll_~'.!: 

' 17\):$1 

;,, . 

0 0 

_'HO - j 

0 loc~1tions 

with cpm 
219,465 
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LE COLL 
TIRS- 09132012 233 JSS 497 

Scii Sar.ioling at~d Gamma Statics coEected at: __fil_Q_o...233 Soi!around_Je_~ Pioe 
e purpose. cf this survey-sampling is to provide: Characterization cf sc,i! East to \Nest 36 to 42 inches, 71'.1 U'.': Ter~aco:ta pipe at B!Cg 233. 

-andom!y on soi! above terracotta pipe. 
ccLected wit:-i a disposable plastic scocp at ciepth of 0-6 :nches beiow g~ound surface. 

oi! containers are ~S cz plastic ;ars. l.ab!ec', C1.Jstody seai en Ed, ;::laced i:-i a zipiock bag and loadeC into shipping 
ntainer. The CoC v«as placed inside ar:d a custody seal \vas placed on !id of shipping contair.er. 
map of the-Sample locations is attached. 

!Swvey cf individual semple confair:ers was ;>erfcnned and reo:;rded en TIRS- 09132012-23~JSS-498 . 

i' Jeather: Ch~arl Sunny Temp: 70 °"F Wind: D-10 mph 
Off site Analvsls Requested: Gamma Spec Chain of Custodv N 

RWP: 2012 233 JS 02 02 
Start Date: 09/1312012 Time: 1331 End Date; 09113!2012 Time: 13155·--------

S;;r.>.:=; 

a 

JHIWB 

j,J.~,, '» \ l \ 

Approved By: '~"' ' \\' I' ' (~'\ ' ! /"1 
Prinz Name \ \ Sign _1u 

FR\l-Tl·0'-1 v 

0110312013 

1·Joo~I: 

S.arial#: 

Probe.#. 

ca:. Due: 

'vicdei. 

Seria~ #: 

P;otie/#; 

Cal. Cue: 

S<erial #: 262337 

Page 1 of 

Bk¢ (lab)=:~· •S.:&2.!;;~fl~:J:'i'j 

Serlal #: 

!i Cat cue: 11/30/2012 Csl. DJ::?: 
l"' '. ' 1- ··~' .... ..,67 ~· " l, ,e, nfS8' S'\G .. ~ta,1.,,1 1 ! / _,.;gd ,,ab) ,.., ., ,,. ! ! Ref.Areall.(St?.tic; 19165 A~ea8kgC 6 · 

'l Srte Location? SatiUr;sat 

Comments 

1Cfcm 10cm 
Net 

i/Ji 1_JZ-(o o/ /J..,. CJ.. ;/1 <. l \._ 
Title ! Date' 
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PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Static/Soil Sami>le Survey East survey# T1Rs-oe132012-233-JSS-497 

to West Above Terracotta Pipe (7th Lift 3642 Inches) Pago 2 01 2 

6022990 6022960 

Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Ot'fice 

01/03/2013 

60:23030 6023100 

r Reference Only 

·t,'" 
\-

Gamma Stalic/Samplillg Smvey Colkctcd 011 9/13!2012. 
with 'O:imble GeoXJI OPS Unit #70898 and Ludlnm 
Model 222t #262TJ7 A with a 44-20 Probe 1f.PR29.557l, 
calibration_ dile t 1110/2012 
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t?.N'l'KK 

MN'I'Kf1; 
MWTKP 
~,;WTKQ 

N\-'1TI\.'l' 

r...;_11rr1<v 
MN'l'KW 
MWTKX 

MW TKO 
MW'l'K2 

Mi'1'l'K3 

MWTK4 
MWTKS 
i>-Hi'fKG 
MWTK7 

MW'l'KB 
MWTJ<9 
MW'l'JJ\ 

MW'l'LC 

MvlTLD 
MWTLE 
M\•fl'LH 

1'1_():r1,~ (S): 

OOJ 

002 
0()3 
004 
oos 
006 
00'1 

OOH 
009 
010 
011 
012 
013 
014 
015 
01r; 
0 L'I 

018 
019 
O.'.rlO 
0/.1 

PKG-TIB233-EWTC-SOIL 

SAMPI,E SUMMARY 

'1'1132 33 -HOIJ .. PIPECHhR-· 076 ·-· 0912 

TJB233 SOJLPIPgCHAR-077-0912 
'l'JB/. 3J E>OllJPJPE'CHAR--- 078 -0 912 

'l'Il32 33 -8011,PIPECHAR-079 .. 0 912 
TTn:~ 3 3 --- !30II1PI PECHl\R - 0 8 0 - 0 9 J.2 

Tnl/.33 -son.Pil?llCHAR-0 81--0 91?. 
'l'IB2 3 3 -SOILJ?IPllCHAR-082--0 912 
'l'JB2 3 3 >-HOILPIPECHAH.-0 83 -0 912 
TIB233 <lOU,l?Il?llCHAR-08•1-0 912 
'l'J:ll233 -SOILPIPEC!IAR-08 5-0912 
'l'ID2 3 3 -son.PIPECHAR-0 0 G - 0 912 
'l'In2J3 --son,J?IPECHAR-08 7 -o 912 
'l'JB2 )3-HOilil?IPBCHAR-088 "·O 91?. 
T!B2 33 ,.SOT.LPJ.PECH1\R·· 089 .-0 912 

TlO/. 33 .. }j()Il,P.IPECHAR-090 -0 912 

TIH? 3 3-DOILPIPECt-lA.R-091-0 91'.< 
'i':CH2 33 -SOILPIPECHJi,.R-0 92-· 0912 
TIB233-SOILPIPECHAR-093-0912 
'1'1132 3 3 -SOILPIPECHAR .. 0 94 -0912 

Til32 3 3 SOILPIPECHJ\R-095 -0912 
TJB.?. 3 3 ., fJOTLPlPECHAR-- 096 ., 0912 

'J'lB2 33 -BOil.PIPBCHAR-097 ·· 0912 

l!1v ;uwlyik1d H'-~1dr~ ()r !11~· i.:1mpks !btril ah1W(' :uc 1m:,q•u1cd oh ihc f{•llowlrig paw: .... 

All ~Hltulallon~ a1·~, 1wl'li\1 m1\I lwf1)rn mum1iun w ;ivoh! t\'i1inl.l-off <:I rors iu c11lrnla(c1l fl'~uhs, 

. lk~uH~ nolrd ;1~ ·
1ND" w~·ff n<ll di!lcctrd al ur ll.lwVt\ the f.Wlc<i lhni!. 

- This n'f\l)Lt must nm hr ni>rnduct'd, t~.\n•pt in full, witl1om the wril!cn ~PN<Wnl of !lie JabU1;\t111')» 

TestAmerica SL Louis 

SAMPJ:ED 

Dl\TE ·- - ,_ ~~-~-~-

09i1~!/:L2 
09/12/12 
09/12/1% 
09/12/l?. 
09/L%/,L2 

09/12/12 
09/12/12 
09/12/12 
09/13/U 
09/13/12 
09/Ll/12 

09/13/12 
09/17/12 
09/17/12 
09/l"i /12 
09/17/12 
09/17/12 
09/17/12 
09/lfl/12 
09/18/12 
09/24/12 
09/24/l2 

" Result~ for 1hc foll<.Jwing pm·;n1w1crn arc never H'ptirtcd <Ill a 1!ry wci~Jh! liasl~; 0Jlo1, vm wsivity, d-c11s\1y, fh~hp11im, f1:nilabi!ity, !ayt~rn, odor, 

paint !ilwr h.'!il, pl!, pvrosl!y pt1'!>-~Utl•, n'activily, !W1o.\ pnt{~!1ti:JI, ~pl'drit grnvhy, ~p11t lnls, ~olicl~. ~~1luhility, l\:m)lt.'f:11m\l, vhtMhy, ~HHI wdghl. 

5 of 38 

0110312013 

F2J040420 
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UJ\HP 
TfMh 

13: ·1 tl 

13:'19 
13:52 
14: 00 
l)~': 3~ 

09: 13 

09:48 
09:53 

l3: lfl 
J.3; tlrl 

] 3: !30 
13: !J!:i 
09:40 
{) 9 : 11 ::; 

09:SO 
J 4: 3/. 
14: 37 
14 :'17 
OB:20 
OB:30 
14:18 
14:?.4 
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PKG· TIB233-EWTC-SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-085-0912 

f,,\J.1 ~.;.-1mp-1n ID: 1;o;2,-.J(l;J04?.0 -(rt() 
i·)ot'l: On:let: tvJWTl\2 

Par.amott~r HDO\llt Quill 

Gamll'H':t Ha-226 & Hits By EHL Gi\-01-R MOD 
llc1 i11it1m ~:%? 0.02 u 
Actin'inrn ~?ti 0. ?°I u 
J\i ,')!ntlth 2 lf'. 0.31 u 
Hi :;wuth :> 14 n, 1 ~' u 

(:e :-; i rnn l ]"/ "0, (_){)"! \_! 

J.ol:\d 210 2.4 
I.anti :.?J.;? 0.33 

1A;i;:t(l 214 0.63 

Po-tnuaium 4.0 10.1 

Pr1,il"1i!!l'f i1} !ill! 231 O.J u 
Hadluin (226) 0,19 !J 

H~t<lium 2~;H 0 .?:I " 
'l'hall~,um 200 O. lt;3 

'J.'horitmt 228 0.33 

Tlioi:ium 2J·1 (),? \I 

!}), <'ff: i l)\l'l 2:Jb 0,Zl u 
Ur.:uiin:n 2 ~~s- D. ;>. u 

NOTB 

Dala axe inoornplotc without tho (J<lllO riarrat:l.vc. 

MDC in dotot'Jtd.nod by inst,:umont porf.or1rmnoe only. 
Bold r:oaul ts ru::o <;J:t"eate:c than tho MDC, 

Radiochemistry 

Tote.I 
lJHIX'}.t.'t. 

(2: rJ-!) ·-) 

D~\t e Colle<:!_;;,;<J; 

Dn t:.e Hoccd vnd: 

RL HOC 

(;9/)3/J?: 1:11it1 
I O/ilc/12 OB')() 

Prep 
Date 

pci/g Bat.oh # 2205058 
0.1G ()' 60 10/11/12 

O.?:O 0 .'1?" 10/Jl/12 

0' 'fl) l ':1 10/11/]?, 

0. l 'J D, '.-'.Ii iO/ll/12 

O. O'i6 ()' j l 10/11/)2 

1. 6 2.2 10/10./12 

0.13 0.15 10/11/12 

0.17 0.09 10/11/12 

2,3 1.1 10/11/12 

l " /.:. ~> 10/11/L~ 

O, lf-> Q.SH 0.?,1 10/:11/1~~ 

(),/,() \)' <12 l0/11/12 

0.060 {) .06!) 10/11/12 

0,13 0.15 10/11/12 

t .n ! .9 10/11/1/~ 

tL:~-; 0 .-l', 10/11/12 

l '() "' 10/11/J,?. 

An11lyoir• 
Dato 

Yld • 
Ji/OJ/'l:-' 

11/0l/]% 

-1 J /(ll/J ~'. 

J J /(i t/17, 

1 ! /il 1 ! J'.J 

Jl/01/12 

ll/Ol/t2 

11/01/12 

11/01/12 

\ J /O 1!;2 

1l/Ot/'l?. 

11/() J /1?, 

H/01/J2 

l.l/Ol/12 
1J/(li/i2 

1 l /(:/I\;; 

11 /()J,iJ;:: 

U BoHult i1;1 loss than the oamr•.le dotoation l.i.m:l.t, 

16 of 38 

01/03/2013 

F2J040420 

Page 80 of 123 



82 of 149

PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestAmerica St Louis 

Shaw El & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-OB6-0912 

lo<)b r;amp.l Q lLl: 1"2~10101 /0-01} 
\'lnJ k 0Hlnr: M'i1J'1'1<3 

Ptu:amot1>i:: Roault Qt:Rl 

Gamma Ru-·22tl & Hits By EMI. Gl\-01-R MOD 

ilc:Llr:tuh\ ?Z'l {),()] u 

Actinium ?.28 0,64 

n:L~;muLh 2-1:< o.~a u 

\li$111Uth 21q ().29 
',-;C[iiUW 1 J"l o. ucn u 

Lcc;d ;;10 ;) 'i) u 

J.,oztd 7.L2 o. ;~9 
J,oad 214 0.3$ 

l!otnfJn1tun 40 8.5 

l' rot<:ic t 1 n i um 231 .,0.009 (} 

R~dium (226) o.n J 

Hadium 220 0. 64 

'l'hf1l.lit1m 200 0.149 
ThOl-'1llH) 228 0.39 

'fhoi:l utn ?-3'1 0, •iO 0 

Utdniun~ ?3:: -0.Uf: u 
PrilHJ>:m / ,>(1 0, •lO u 

--·-·-

NOTE 

D-nt~1 are jnuomp1ote without tho O<HJO 1u11·rr.tivA, 

Mnc 1t~ dut:ormined by instt'umonl po-l~fo:r.'11w1nce only. 
Bold l~cn1ull.s nro groate:i: th<:in tho MDC, 

Radiochemistry 

Ont·.('! Co.lloct(;'(l: 
Dat.:-• l:\ecei.vr,>d: 

'1'C>t:<11 
On<::rnrt. 

(2 wl·/-> RJ. HOC 

()\)/_lJ/J) 13!10 
l 0/(l/f/12 OH~10 

P:tG!' 
Dato 

l\\H11yflill 
DALO 

pCi/g :Scitoh ff 2285056 Ud i 
o. 2(, {l • f] ~; 1011111;: J l/OJ ! ! :! 

0.20 0.12 10/11/12 11/01/12 
fl. ~)tl I ,(i J0/11/:i;; 11/0J/_I:·~ 

0' 13 t),:lti 10/11/l~ 11/01/12 
o. (! 116 \} .()91 10/11/12 11/ll!/J? 

l, j ;~ . 0 lD/11/l? 11 /01 /1;'. 

o.u o.os 10/11/12 11/01/12 
0.11 0.13 10/11/12 11/01/12 
1. 7 o.·1 lO/ll/12 11/01/12 
O.OJ.3 } . 9 10/11/"17. 11/01 /j ;: 

0.13 0.50 0.16 10/11/12 ll/Ol/12 

0.20 0.12 10/11/12 11/01./12 
0,050 0.020 10/11/12 11/01/12 
0.11 0,00 10/li/12 '.tl/01/1.2 

u. :,1) l_ ,( 10/11/l? U/OJ/l/ 

O.'..:O O,'H 10/11/L'. j l /(J l ;-; ? 

G. :;n 10/11/l) 11/ii;11:,' 

-----·~------·~--

J 

u 
Hoauult .i.s greutet.' tlHUl B<\lllplo detection limtt hut 11111.s t:hnn stated 1:opo1~tlng limit, 
HoaUYtof;:G£ loss than thn oomplo dtttection limit, F2J040420 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-087-0912 

1.ciJ_; ~_;Hlt\j).l(~ ID: F2,J04ol{;~o ·01?. 
Wo1_k 01_.dcr: 

1'1;1!..13.:x: 

/1cti11'itH11 ?:%7 

l\ctinium 220 
tli:mtut!) :J.12 

n:Leimnth :l14 

l.01\d 212 

LOfld 21-1 

Pqtansium 40 

Prol:ii(·!:-l;i'.\-11\\ JJ1 

Raditlrfl (226> 

Rtidhun 220 

'J.'h<llli\lfl\ 200 

l'hoJ:iorn 228 

NOTE 

[\'llil'l'f\lJ 
so;,1 u 

().26 

O.Oli 

0.39 

(l' t'J 

0.369 

0.42 

0. fl 

0.39 

0.26 
O.ll.5 

0.369 
o.:'. t 
{)' j_)-}[j 

Qual 

u 

u 

u 

J 

Dall\ .-u:e incomplete without tho ca:Jo nnl'r<"1l:ivo. 

MDC :Ls dot;oxminod by inst1't.1mont po:r.fcn:m«nca only. 
Bold i:oQult:s aro grel'\ter than the MOC, 

Radiochemist:r.y 

Tott.l 
Uncott., 

{2 n+/-) RL 

pCi/g 
0') '.) 

0,14 

{),]'.) 

o.n 
0.0'3B 

0,8(. 

0.001 

0.11 

l.6 

e. ·12 

0,11 0.50 

0.14 

0.040 

O.Ofl'f 

0.22 

G.09!,l 

{).);,'. 

(l<-)/lJ/1?. 13!):') 
l0/0il/1L, 0850 

Pr.op ll1Hi.lyvi$ 

HOC 
Dttto Dato 

Balch II 2205058 Yld i 
0 .)ll 10/11/1:.'. 11/0J/l? 

0.22 10/11/12 11/01./12 
0. ()~) 10/11/12 l l/0 ! / 17 

0.06 10/11/12 11/01/12 
(l' iJ6ll JO/Li/l:I llJfJ\/12 

'' J 10/ll/12 :ll/01/1/.: 

0.07li 10/11/12 11/01/12 

o.oo 10/11/12 ll./01/1:?. 

0.5 10/11/12 11/01/12 
). 3 10/11/J~! ] 1 /01/}. i' 

0.06 10/11/12 11./01/12 

0.22 10/11/12 11/01/12 

o.oso l0/11/12 11/0l./12 
0,073 10/11/12 1l/Ol/:t2 
; ,,} 1-0/Ji/l?. J J /(l t / l :; 

G,30 i0/11/1% 1l/i.Yl/J~: 

1 . -~ J0/11/1;; ] l/1)1/l? 

-----·-------------

,, 
u 

noalill:. is g):oatei: tluu-i i'H1mple det:ootion limit but losfl t;hon stated _ropo1:ting limit. 

Rorn1£tof£8 less thi1n tho Bwriplo detootion lir:iit. F2J040420 
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PKG-TIB233-EWTC-SOIL

PKG·TIB233-EWTC·SOIL 

Lift 8 (42-48 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 42-48 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A TIB233·SOILPIPECHAR·091 ·0912 

N/A N/A TIB233·SOILPIPECHAR·092·0912 

N/A N/A TIB233-SOILPIPECHAR·093·0912 

Soil Sample 
Ra-226 
(pCi/g) 

0.36 

0.45 

0.59 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 
were conducted. 
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was oertormeC: above the Terr a 
in a Cor:tamination Area to provide radiological 

rformed using Ludlum 2221 # .262337AC6UPie-d with 44-20 P:"cbe #PR295571. 

·eas exceeding or equal to the 1nvestiga:fiOi1-ievercn:.y\vnn5e-·evatt1_?~\J oy theprcJecrce-rtlfled Health PhYSidSf, 
d a follow UP Sti3fi6-S~-r\iEi)'WiH be performed, No areas exceeded the IL_ 

RWP: 2012 233 JS 02 02 
Start Date: 091171:2012 Time: 1000 End Date: 09:1112012 Time: 1047 

,TunWf-'"'-"'·"' 

Dennis Mcrriscr, 
·,r.o:•::.-.) 

JHIWB 

Approved By: _.jok,1 i ~etc, -er 
Print Name 

FR\P~-Cl-1 

0110312013 

S1 
Mo::Jet 

Serfal #: 

Prob;:;f#: 

Cat. D:.ie; 

rv:oce-:: 
Se::e;#: 

Probe I#: 

(;Ct;-
Title 

Page~ 

<?p1.1/r 
Date I 

~,v'l_ 
t 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East to VIiest Surv•y#TIRS-09172012-233-GWS-504 

Above Terracotta Pipe (8th Lift 42-48 inches]! Page 2 of 3 

6022890 6022960 

""- Morm + 3 std dov (I9,464 cprn) 

~ MBan + 3 std dev (19,465 cpm) 
510 20 

60?..3030 6023100 

For Reference Only 
Gamma Walkover Siuvcy Collected on 9fl1no12 
with Trim bl¢ 060XH GPS Unit #70898 and Ludlum 
Model 2221 #Mt.l:J? A wilJ1 o <M-20 Probe- #i)R29557l, 
calibmtion tk.tc ll/30/Z012 

,/-"-"-... 

::oordhate 5 '!em: CSP Zon;, !ll_NAOB3,U$ SuN f.'oot Shali\f <:i \;,-c1ld ol' Solutions 
lllOlll!l!I Feel 

0 

~ 
" ;;: 

""""~~~~~~~~;£.'ll..~.J..:;~~ •=-:..:,=;;::c:::.c:__~~~~---l 

Reviewed f~y: -+lrtA'-'"'Ll-1 H) LAcA __ Date <; lo-<j /I':: 
Data Callectod By: Dennis Morrison 

Data Processed In Treasure Island Office - v1 (r ~ 

'" ~ 
~ 
~ 

"' .ii 
ro 

0 
co 
i:: 
"-
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PKG-TIB233-EWTC-SOIL

In the 7000s 

0 

PKG-Tl8233-EWTC-SOIL 

Building 233 Gamma Walkover Survey East to West 

Above Terracotta Pipe (S•th Uft 42·48 inches) 

Survey#:i lRS·09172012-23.~ GWS-504 

Pagc3of3 

In th!? 8000s 

0 
Jn the 9000s 

0 

In thelOOOOs In the 11000s In the 12000-s In the 13000s 

60 464 838 

In the 14000s In the 15000s In the HiOOOs In the llOOOs In the lBOOOs In the !9000s In the 2000Qs 

422 75 9 0 0 0 0 

1 
"[ 
20·1· 

i 
0 i 

1\)52(• 

1(>.$0(} 

16,0(l(l 

IS.S<h) 

lS,000 

~ 14.CO(t 

0 13.S.OO· 

1:.>.soo 

12.0(l(l 

11.~0() 

01/03/2013 

<:.ShowS:d.O,,,v. 

ScatterphH 

Tim;, 

-----~----

:"1i\)\)"1: 

b)(""M~l: 

/.:<11M,; 

;t,,rlrlardrwv"'!"'"'' 

-, 
1G050 

?~2!-0~40 

n<;JO. 

lilevkv,.,\<e~ 

l\1-fui 

l"H6S 

OK 

• neJAre.a / 

Std Dev_ 
1,014 

o locations 

with cpm 
?:.19,465 
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- 505 --- ·- ------ I r 

Sci; Sarno!ing an:! Gaml":la Statics co1lecte::l at __!.~J_(;Lq_i:;\~_$_pj_L<:i_r:9_1,1_11_(!_J_e_rr?_CQtt:;i_e_[p_i;;. 

u;-pcse of m;s survey·sa:GpHng ls to provlds: Characreiization of sou East to Vi/est 42 tc 48 inches, 8th Utt T e;raco:ts pipe at Bldg 233. 

les ccllected randomly on soil above terracotta oipe. 

i! samples are collected w:t:: a disposable piasti::. scccp at depth of 0..$ inches below grou.'id surface. 
,j; co~tainers are 16 oz plas;ic jars. LaNed, custody seal er:. !id, placed in a zip!cc<: bag a::d leaded i"ltC sr::ppi'"'<'9 

1r,tainer. The CoC was placed :nside and a custody seal \\faS :<laced Crf'\ :;d cf shippi;"'\g contalner. 

7D~F Wind; 0.10 mph 

233 JS 02 02 
Time: 1432 End Date: 09!1712012 Time: 

JH/WB t\ 1 , ) 

Approved By: 
1- ' \ ) " \\ tl { ,J 

< Jol'\v 1-hSf,/ 'I Jd fr, 

FR/1·'1·t' .. ' 

0110312013 

Print Name l /{ Sigdh.k:e 
{j T 

1447 

Page -i of 2 

Se:ial#: 

Probe/#: 

C::k Due: 

Medel: 

Mode!: 2221 I' Medel· 19 
ser.z;:;: 262337 i &irla!#: 268863 
Cal Due· 11/30/2012 CaL D'..;e: 

l:i:c~ Arcr:. SKG(Static·: 17767 ! Bkgd\!ab): 

l '2-c r ')6 'I);,_ 
Title 1 Oa{e 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Static/Soil Sample Survey East to survey# T1Rs-00112012-233-Jss-so5 

West Above Terracotta Pipe (8th Lift 42-48 inches) Page 2 01 2 

B0.22890 6022960 

01/03/2013 

<>M<><!<\-+ .).;:tdlfw{l0,464epn1) 

<: Mo~n <- 3 ::.td dw{tS,485.:pm) 

·) S!aticlSoi( Smnplll l<.l!'ltio11l; 

510 20 
~Feet 
oor<lirmla cm; CSP Zone Ill. NAOlJJ USS rvu flJQ! 

Data Collected 0y: Dennis Morrison 

Data Processed In Tr~asure Island Office 

6023-030 6023100 

For Reference.OnJy 
Gamma S!ntii.::!Soil Sample Survey Colleded on 
911112012 wilh Triml>J¢ Gt.,'VXH GPS Unit ff7Q898 
1md Ludlum M()dc} 2221 i1262J37A with <1 '14-20 
Probe lfPR29557l, culibrnliou due i l/J0/2012 

,//"'. 

sftia_ijif a \\'Otk1 oi ~30iutions 

0 
0 
N 

!:; 
;; 

Page 88 of 123 
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PKG-TIB233-EWTC-SOIL

t<NTKK 

M\i'I'KM 

MWTKP 

MW1'l(Q 
M~1TK'1' 

MWTKV 
MW~l1KW 

M1ttl'KX 

MVJT'l<O 
M~1'l'K2 

MW'.l'K3 
MWT1<4 
MWTKS 
MW'J.'KG 
MWTK'l 

t--·IW'l'KH 
MWTK9 
MN'l'Lb 
M\'lTLC 

MW'f-LD 

f.1WTLE 
MW'l'LH 

001 
002 
003 
OM 
00;5 

006 
00'1 
001] 

009 
010 

011 
012 
013 

01 11 
015 
01:1) 
O:L7 

Olil 
019 

020 
o:;:J 

O?.:~ 

N_()Tll(SJ: .. 

PKG-TIB233-EWTC-SOIL 

SAMPLI~ SUMMARY 

'1'JB2 J3 ··BO:U.PIP!<iCHAR-07.1-0912 
TTH233" f::OJ:LPIPECHAR--078-09:1?. 

'1'1B2 33 -BOII.PIPECHAR-·079-0912 
TIB?. :{3 ··DOIIiPlPRCHAR-080-0;;JJ.2 

'I':Cll?. 33 SOIIil?:l:PECHAR-08 :l-0912 
'l'lB2 3:1- olOILJ?I PECHAR-082 -· 0 9 l-2 
'l'JB2-33 ·· ~~OILPJPECHJ\R·· 0 B3 -· 09:L2 

'J'IH23.3 -iJOJ[,Pil?l1:CHAR-O 8•1-- 091/. 
1t'TB23 3 -SOil1PIPECHAR-O 85-0912 

'l'Jn2 33 -SOil1PIPF.CHAR ·"O 86 - 0912 
'I'J:l12 33 -SOILPIPECHAR- 087 - 0912 
't'IB2 3 3 -SO lbl!I PECHAR- 0 8 8-· 0 9 J 2 
'l'IB:? 33 .. f::OILPIPECHJ\.R-. 089-0912 
'1'1112 3~~ ··SOII~PJPECHAR-0 90-0912 
'rIB2 n ~sOihl?IP!lCIJAR- 0 91- 0 912 
'l'IH2 33 -·SOILPIPECHAR~ 092 -091?. 
TIB233-SOILPIPECHJ\R~093'"0912 

'I'JB2 33 .. GOILPIPECH.1\R"-0 9•1-0 912 
TIB2 3 3 -- SOILPIPECHl>.R~O 95-0912 

'I'JB2 3 3 ·- SOJLPIPECHJ\l-?_ .. 096 "091./~ 

TlH7. 33 --130IJ iPIPBCHAR ·-0 97 ·- 0912 

The ;m;•ly!k.tl 11:_~1dt:• vi' llw l-:lfllpt.:.~ Jh,1f<I ahnw ;ffc prcsrnlc•I oh 1h10 following pat{O, 

. f\H c:1!rulation~ m~· pi:r!Nnwd b(Jforr rnurnliU[l \o ;,void wunct-off c11:ors i11 tnkulawd rc~ul1~< 

• nesul!s noted n ''NIY WNc 11•11 iltJlvck{l al 1.11 abvVl\ the Matt .. ·-d lim\1. 

- This. report m11~1 ml! he rcprvd1w~'d. l'KCl'jlt in foU, wiilrnut tile wrhtcn approv;1l of !ht lubu1;11ory. 

TestAmerica St. Louis 

Sl\.MP1"ED 

DNI'F '-· ~-·~-··--~-

09/12/:L;: 

09/12/1/'. 
09/12/U 
09/12 /17. 
09/:L7./J2 
09/12/12 
09/12/12 
09/12/'.12 
09/13/12 
09/13/12 
09/Ll/12 
09/13/12 
09/17/12 

09/17/12 
09/17/12 

09/l'I /12 
09/17 /12 
09/17 /12 
09/18/12 
09/18/12 
09/24/12 
09/24/12 

- Rt,'it1hs for 1h1! fl)l\owin1~ parmuc1~·1 :< ;\rt.! never 1qn.irtctl HH a {lry weight lmsi~: Cl.ilm, nu ro~ivi!y, density, fl!!shpl1iu1, i1:11it;1bility, htycr.~. odor, 

paint fiHl'r f('>l. pll, poro~i!y p1t~~1Hl', n•nc:tivity, rcd1)X po\()ntbL 1;pcd!k 1~r;ivi1y, hJHll !C~ls. solid~, MJlllhih!y. tcrnpcr~nu-11, \'ht.>~ity, :<ml wdi~ht. 

5 of 38 

01/0312013 

F2J040420 

Page 89 of 123 

DJ\MP 

TJ:'m 

1:3: ,i '1 

13 ~ 4 9 
13: ~)2 

:L1: 00 
ll9: 39 

09: 13 
09:40 
09: !53 

l.3: lB 

13:44 
J3:50 
:13: !)!.;! 

09: 4 0 
09:'1i) 

09:50 
]4:32 
l 4: 3'1 
JA.: 47 

Ofl; /.0 

OU: 30 

14:18 
J4: 2tl 
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PKG-TIB233-EWTC-SOIL T estAmerica SL Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-091-0912 

Lab S<_llflp}e ID: F?.tT040420~0lG 

Work Orcli:::r: M.W'i'1<8 
MatJ'.'ix: SOL JO 

Par.:amatei::- .Reuult Qual 

Ga:mma Ra-226 & l-Ii.ts By EML GA-01-l< MOO 
A.ctiniurn 227 ··0,019 u 
Actinium 22H 0.TI u 
Bismuth 212 0.08 " 
f.l.iemuth 214 0.36 

C:csimn 137 (i.000'/ u 
I~eud 210 O.;JB u 

X..eact 212 0.411 

Lead 214 0.46 

Potassium 40 9.6 
l"rotact.inium 231 0.042 u 

Radium (226) 0.36 J 

RacU.um 228 0.2·1 u 

Thallium 200 0.120 

Thorium 228 0,411 

Thorium :<::M 0' 1:~ lJ 

Uranium 2.3:~ ··O. 1 ll 

ui:an.tvrn 23tl 0.33 ll 

NO'r>l ($) 

Datn £1':1" inoomplete wi t-hout the c;u1n :oai:rativo. 

MDC is detormined by instrument pe):'form~noe only. 
BoJ,d .r.asults are groa.to:t than the MDC. 

Radiochemistry 

fli.l tc CoJ. 1nctc~d: 0~)/1_)/l~ l432 
10100;12 ou~o Date Heceiv0d: 

Total 
Uncort. Pr.op 

(2 n+/-) RL MDC vat.a 

pCi/g Batch II 2285058 
0,03-'l 0.45 10/ll/12 

0' 14 0.30 10/ll/l.2 

0.40 0.87 10/l.l /12 

0, 12 0.12 10/11/12 

0.037 0.069 10/J'l/l~ 

0. 86 1. 6 l0/11 /12 

0.097 o.oaa 10/11/12 

0.11 0.12 10/11/12 

l. '} 0.6 10/;ll/12 

O.OGl t.7 10/11/12 

0.12 o. :10 0.12 10/11/12 

0. l•l 0.30 10/11/1% 

0,054 Q,070 10/l.l/12 

0.09'! 0.088 l0/11/12 
O. il2 1 . .'.:' 10/11/12 

0. J 9 0.31 10/11/l::: 

0. 1)? 1 . '.) J0/11/12 

lumlysis 
Date 

Xld i 
l1/01/12 

11/01/12 

JJ/OJ./l?: 

11/01/12 

11/01/12 

ll/Ol/12 

11/01/12 

11/01/12 

11/01/12 

11/01/12 

11/01/12 

ll/01/1?, 

11/01/l2 

11/01/12 

:l.l/01/1?. 

ll/01/J] 

11/01/1/. 

J 

u 
Hosult in groat.o:c than sample detection limit hut lase than stated roportin9 limit, 

noaQ:iltlf~ lEms than the sample detootion limit. F2J040420 
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PKG-TIB233-EWTC·SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-092-0912 

J,i:tb Sample JD: !<?aOt!OfJ20-·017 
Work (h:der: MWTI<9 

Matrix: 

Pai:amotor Rotmlt Qu~l 

Gamma Ra~226 & Hi'ts By EML GA-Ol··R MOD 

A(~!:initnn 227 "0,32 u 

Actinium 228 0.3B 

Hisn1uU1 212 0.39 u 
Bismuth 214 0.45 

Cesium 13., o. 01 u 

L-oad 2.l.O -Q.6 ll 

Lead 212 0.1.12 

Lel;ld 214 0.56 
votaseium 40 9.9 

Pr-otaeti.nium 231 ·-0 .04 0 

Radium (226) 0,4!; J 

Radium 228 0.30 

Thallium 20B 0.141 

'l'ho:cium 228 0, 1):2 

'fhor:Lum 234 ().17 lJ 

uranium 235 0,023 u 
ur:an1um ?30 0' 17 u 
•.. , ___ _,_,, __ ,,_ 

NOTE($) 

Datn ar.o :lnco1nplote wlthout tho caso narrative. 

MDC is dotorminod by instrument performance or1.ly. 
Bol<.l reeulte are g-roator than tho MDC. 

Radiochemistry 

Dato Col.1.octcd: 09/l-i/l?. 
10/[J;J /l 2 

l i] 3'7 
OH~O Dat~e Received: 

Total 
Unce.rt. Prep 

(?. o+/··) RL MDC 
Date 

pci/g Batch ll 22B5058 
0.3S 0.58 10/11/12 

0 .1 ., 0.24 10/ 11/12 

0, !J2 0.67 10/11/12 

0,13 0.11 10/ 11/12 

0.036 0,064 10/11/12 

2.2 2 .?. 10/11/12 

0.12 0.12 10/ 11/12 

0.14 0.12 10/ l.l/12 
l.6 O,'J 10/J.1/12 
0 .19 1.G 10/ll /12 

0.13 o. :;o 0.11 l.O/ll/l.2 
0' 1~1 0.24 l.O/ll./12 
0.055 0.050 10/11/12 
Q.12 0.12 10/11/12 
0.28 1.7 10/11/12 

o. o·;o 0.39 10/11/l/. 

0.20 1.7 10/11/12 

J\n<1lysis 
Dat.o 

Yld ~ 
J l/01/J2 

11/01/12 
11./01/12 

11/01/12 
ll/01/12 

} 1/01/12 

11/01/12 
11/01/12 

11/01/12 
11 /01/12 

11/01/12 
11/01/12 

!.1/0l./12 
11/01/12 
11/01/12 

11/0.l/J 2 

l.l /01/12 

_,,~---- .. -~~-~--

:J 

u 
Hcsult ;l$ gr.oater than oamplti dotection limit but loa.9 than stated r.opcn~tinw limit, 
Ro:nOO:Ott:~l<.H1s thnn tho sample detection liniit. F2J040420 
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PKG· TIB23:l·EWTC·SOIL TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-093-0912 

J,ab Sai:nple lD: F'7.J040420-018 
Work OJxi0r:: MY.J'fL/\ 

Mntr1x: f30LID 

Pilrttnl.otor R!'.!tmlt QUtll 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 27.7 0' 0~1 u 
Actinium 220 0,80 

BiStfl\_Itb 2:12 (J. 31 u 

Bismuth 214 0.59 

Ces.tum 137 0.0 u 

Lead 210 0.5 u 
r,oa.d 212 0.41 

Load 214 0.49 

Potussiun\ 40 12.6 

Protact:ll)il\m 23J 0. 38 u 

Radium_ (226) 0.59 

Radium 228 0.80 

Th<.11.l.iurn 208 0.250 

'i'hor.ium 220 0.41 
Thorium 234 0.69 IJ 

Ura.ni.um 235 !) • 11 " Uranium ?,3H 0.69 u 

NOTE (S) 
~~~~~~~~~~~~~~~~~~ 

Data ar.e inoomplote without the caae narrativ<i. 

MDC is determined by inatrutt.e:nt performance only. 
Dold l.'eoults are groator than the MDC. 

Radiochemistry 

Datf~ C0Jlt'1cted: 09/17/12 140 
Date H0ce:i. ved: 10/0~/12 OB~)O 

!}_'otal 
Uuocu:t. J?r~p Analysis 

(2 o+/-) RL MDC 
nato Dato 

pCi/g Batch ff 2285058 Yld % 
o. {l'/9 0.76 10/1.1/12 l l/Ol/U 

0.24 0,1<). 10/11/12 11/01/12 

0.19 O.!J3 10/11/12 11/01/l?: 

0.14 0.10 10/11/12 11/01/12 
O.OOU(i 0 .11 10/ll/1% 11/01./t?. 

1.2 2.? 10/11/12 11/(}) /J 2 

0.13 0.11 10/11/12 11/01/J.2 

0.14 0.12 10/11/12 11/01/12 

2.0 0.8 10/11/12 11/01/12 

0.50 l.6 10/11/12 1J /01/:t 2 

0.14 O.S(l 0.10 10/11/12 J.J./01/1.2 

0,24 0.14 10/11/12 11/01/12 

0 .061 0.042 10/11/12 11/01/12 
0,13 0.11 10/11/12 11/01/12 
0,53 1.5 10/11/12 11/01/12 

0.25 0 . .36 10/11/12 11/01/12 

0.;)3 1.5 10/11/12 11/01/1 ;~ 

U Rosul t .i.s le so thnn tho 1.:H'l.l'ilple detection lim:l t, 

24 of 38 

01/03/2013 

F2J040420 
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PKG-TIB233-EWTC-SOIL 

Lift 9 (48-54 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 48-54 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample # 

(cpm) cpm >IL? 

N/A N/A TIB233-SOILPIPECHAR-096-0912 

N/A N/A TIB233-SOILPIPECHAR-097-0912 

N/A N/A Tl B233-SO I LP IP E CHAR-098-0912 

Soil Sample 
Ra-226 

(pCi/g) 

0.37 

0.41 --
0.36 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 
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Page~ 

Site.The GWS was performed in a Contam:nation Area to provide radiological characterization data and identify any anomoiies. 

·ey was performed using lud!um 2221#262337A Coupled with 44-20 Prcbe #PR295571. 

·eas exV>.,eding or eq:.iaJ to the investig~tiorr__!§:vel (fl) will.b~ eva!uatedby the project Certified Health Physicist, 
d a follow up stafic survey wiE be perf6riff9Cf. -Ne areas exceeded the iL. 

RWP: 2012 233 JS 02 02 
Time: 1343 End Date: 09/24/2012 Time: 1415 

JH1WB 

Print Name Title 

10;2;1
11.. 

Date 
((vl1 Approve.d Sy: 

1 "< 
U\i\..; 

'I I JI\ ,-;;-__ l. t2..{ r"' 

<"RM-1"1-!rt-1 
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PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East 
to West Above Terracotta Pipe (9th Lift 48-54 inches) 

Survey#TIRS-09242012-233-G\NS- 521 

Page 2 of 3 

01/03/2013 

6022890 6022960 

~N!!.3Jt-~' CSP_~~~,®OW, ~~·~YF~n 

Data Collected By: Dennis l\1orrison 
Data Processed In Treasure Island Office 

6023030 6-023100 6023170 

Gamnia \\'a!kover SucveyCollected 0119124:2012 
'"ith Trimble GeQXH GPS IJnil ¥-70898 -and Ludlum 
V.odel :2221 i<262337A with a 44-20 Probe iiPR29557l, 
calibration due li-30."2012 

s~~- 0 -:,,.,_,: ,,, ;,,,, .• ,,"' 

0 
~ 

~ 
lli 
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In the 7000s 
0 

In the 14000s 
427 

ClaS<it~; 

l){it<IE><du~.on 

.\(}·-

30· 

10·i 

o I 
1Q::'-t2 

17,000-

16,$00-

16,000 

!S,500-

1$.000 

l4.f110 
:§ 14,000 

~ ·1),5{10 

13,000-

P.SOG-

12,000 

11,500 

-11,000 

10,SOO· 

01/03/2013 

PKG-TIB233-EWTC-SOIL 

Bulld!ng 233 Gamn1a Walko vet Survey East to West 

Above Terracotta Pipe {9th Lift 48-54 inches) 

Survcyll:flHS 09242012 233-Gwssn 

Page 3 of 3 

In the gooo.s In the 9000s In lhelOOOOs 
0 0 2 

Jn the 15000s In the 16000s 1nHw nooos 
128 16 5 

In the 11000s In the 12000s 

20 212 

In the lBOOOs In lhe 19000s 
0 

&~k V;o1\if'S 

'194':'.H 
lS-;o)~, 

0 

l&': . 

l __ ,..:~-T·'-~~--->-r-"· ---~--. 
1l9Jt. 1170\l 15442 17171) 

Scattetplot 

Time 

In the l3000s 
544 

Jn the lOOOOs 
0 

Me~n~ 
16,423 = 

O locations 
wfth CJ)m 

Cl?,465 
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PKG-TIB233-EWTC-SOIL 

RADIOLOGICAL SURVEY FORMJ_§;\MPLE COLLECTION LOG 
Survey Number:---TTRSC-09242012 233 JSS 522 

ilSurvey Oeseription: Soll Sar.Lpiing and Gamma Sta~ics Survey measure~ents co!lected at Bui!dina 2:33 Soi.I around Terracotta 
j!Pillg> T;-ie purpose of ti"'js suNey~samp!ing is to provide: Characterization otso:f!Eas:_t_to_W.~t._S_tbJ •. _ift--4.S_tP' 54 inches aboveTe~racotta 
oioe at Blda 233 Slte. The results of g2mrra walkover survey T!RS-0:9242012·233-GWS.521 revealed :ic count rates greater than the 

ins;:rument specific lnvestigat:Ori-TeVe1. Sa!T:pies were collected rar.dom;y on soil above :erracotta pipe Ai! soil sampies v:ere co!leC:~<l with 

a dlsposab\e plastic scoop at depth of 0-6 inches below ground surface. Soil ccr:tair.ers are ~ 6 oz plastic ;ars whic:"I are iabe!ed, wit'< 
custody seal on iid, placed in a zipto-::.k tiag ther. loaded into shipping container. The CoC was placed in the shipping :-or.ta!ner ar:d a 

iCUSfodj seal placed on Ed ofshipp;ng container, A rrap of the sar:ipie :ocaticns is attachec. 

Su!Yey of ind:vidua! sample containers was performed and rec::rded or TIRS- 092-42012~233-JSS-523 

'lvveather: C!e.ar/$u_QJ!L_ Temp: 60 °F Wind:0-10 mph 

uested: Gamma Soec C 
2012 233 JS 02 02 

Start Date: 0912412012 Time: 1418 End Date: 0912412012 Time: 1430 

:111ocet 

Serial::::. 
Probe/#: 
Cat D<.:e: 

!'lode!· 
Serial#: 

"robe!#: 
C!';ll Owe· 

jH:WB 

Approved By: 
. ' . ·\ fi \: 
\ I ) 1: l_\.V, •. ·' 

~Ot\,.J ,'-)":r4u IYt 'I t.-;e.c1 

i'"ffi.\.T~M·' 

0110312013 

-- ~· ~ 0 

io/2 /1'
r D8te 

Page 1 of z 

'ic1J1 . \ 
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PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Static and Soil sampling survey East 
to West Above Terracotta Pipe (9th Lift 48-54 inch~s) 

6022890 60229:60 6023030 

Survey# TIRS<09242012-233-JSS-522 

Page 2 of 2 

602:3100 6023170 

$ <irnplt- Lo cJ lior• £. °'"<-.:c'""-. i;cn '"'""'--t-<~--"'-CC~·-~~a rnp !e _!:~..±!.ion :2., oo rO i ~it!..~ 
Nonhtng E.)sting s'"""l~d:.- Northing 

.<<·'\ 

" ~ 
;:; 
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fl;t1'1'KK 

MWTKM 
MWTKP 

MW'J'KQ 
MYITK'f 

MW'l'KV 
MW'l'KW 
MWT'KX 
MWTKO 
MWTK2 

MW'l'J<3 

MWTK'l 

MWT!<O 
MW'l'KG 
MW'l'K7 
Mli'l'l'KB 

i•1WTK9 
MW'l'lJ1 

Mi'l'l'LC 
MWTLD 
MWTLB 

MN'l'LH 

001 
002 
003 
004 
005 
()() 6 

00'1 

OOll 
009 
010 

011 
012 

013 
OH 
0 lf) 

016 
OU 
011.l 

019 
020 
02:! 

0 /,?. 

NCll'J< (S) : . 

PKG-Tl8233-EWTC-SOIL 

SAMPLI~ SUMMARY 

F2<!04047.0 

CLTJ~0!T 81\MPLE ID 
< - - - - - - _, ------"- -.------

'J'1H2:~3-flOIJ_,PIPECEAR, 0'76 -0912 

'l'JB2 33 ··SOILPIPECEAR · 077 ~0912 
Tll-~:-~33-i:,'.Oll.PIPBCHAR-078 091/. 
'l'Ill233 ·SOILPIPECl!l\R-079 0912 
T:t:n:~ 3 3 H f.Jorr1PJJ?ECHAR- oso - 09:t2 

TJ:l.l?. 33 .. son.PIPECHAR-081-0912 
11'1B2 3 3 .. SOILPil?ECHAH-08?.-. 0912 
'1'113/. .3 3 ·- ~lOILPIPBCHAlt .. 083 ·-0912 
'rJ:B'.!33 -EJOILP.IPECHAR-08•! -0912 

't'll32 3 3 ~ HOII,PIPECHA.R-085-0912 
'l'JB:>. 33--SOT.LPIPECHl\R-086-0912 

'!'lH2 33 -·BOJldl:CPECHA..:'l-08 7 -0912 
'l'JB2 33-::;0llil?IPECHJ-'.R- 088"' 0912 
Tlll2 3 3 ,.iJOILPIP!WHhR·, 089-0912 
1'!'fl2 3 3 .. SOJ:J__,p'.( l?HCHAR- 0 90 - 0 912 

T'.LB2 3 5 -;;oILYJ:PECHJi.n-o91-09:1 /. 
'i':t:B233 - HOII,PIPECHl-\R-092 -0912 

TIB2 3 3- -SOilJ?::PECHJ\R-0 93-·0912 

TIB2 3 3 - SOILP-IPECHAR-09<i -0912 

TIB233 HOILPIPECHJ\R-095~0912 

'1'IB2 3 3 .. so:rI.PIPBC'HAR-096 -09l2 
'f':tll2 3 3 - fJOH,PIPECHAR- 0 9 7 ,. 0 912 

~ Tht <m<1lytkal H\~\ll!~ ur !he Mlllpks !btr11 ah11ve arc JIJCH'Ulcd 011 thr folh>wf11g p011\<;}, 

AH 1_;;i!t:ul:11lom <Ir\' pcthlrlm:d hMnH~ wumllng !O :w1~id ({i(!!l(i-off C/fOf~ irl CHltUl<ltNl H'~Uli~-

• lksu!ts noll'\l 11~ ''NIY Wl'rc not ckltclu1 al m rihtivc lhc ::.rn!lxl limit. 

·Thi~ rcpllt! mus111n1 he~ n~1m;d1H.:t'd, t:.xcepl in full, without the wfiucn appwvn! of the h1bor;\tory. 

TestArnerica St. Louis 

SJ'.\MPI1ED 

Dl\TE 
--- ---- ·-----~--

09/12/1;: 

09/12/l.?. 
09/12/1:-: 
09/12/l?. 
09/17./.12 

09/l~/12 
0 9 /12 /1?. 
09/12/12 
09/13/12 
09/13/12 
09/13/:12 
09/13/12 
09/17/12 
09/17/12 
09/17/12 
09/17/J.2 
09/17/12 
09/17 /12 
09/18/17. 
09/18/12 
09/24/12 
09/24/12 

, Rcs11h~ Jhr thr: following pnnnllt:t\'r~ :ire never rt'jHnte;I on a dr}' Wl!ight bnsi~; tl)hJr, nu ro~ivi!y, d eu~\iy, flMhptilni. i1:nit~1billty, layl'rn, odor, 

pulm hhl'I lt'5{, pll, puro,i(y pH'~Sltfl'. !\'\tctlvity, rcdox pOl<-i\llnl, !ijlccifo: gravity, ~pot t<'s1s, ~l)!ht~, ~.ohibHity. 1t!1llJlNMhr;:, vlstMily, oiml wdghL 

5 of38 

0110312013 

F2J040420 
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~J!~MP 
11' _rrvl!•; 

1J:44 
J3:49 
13: !.i2 

11: 00 
1)~1;3~ 

09:43 
09: 'lti 
09: .133 
13: lH 
13: 4(1 

] 3: !)0 

13: !)b 

09: 110 
09:45 
09: 50 
J4:32 
14:37 

11.: 47 

00:20 
Oll:30 
l<l ~ 18 

14: 24 
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PKG·TIB233-EWTC·SOIL T es!America St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-096-0912 

Lab Sainple lD: F?.~f0-00420-021 

\'iork Q:r~-dcr: MW'l'Lt'.; 

Mat r-ix: ~301.ID 

Pararnotor Hoeult Q:u<tl 

Garruna Ra·-226 & Hits By EML GA-01-R MOP 
Actinium 227 -0.02 u 

Actinium 228 0.33 
llisnmth 212 0.32 ll 

Bismuth 214 0,37 
ce.situr1 137 0.0008 u 

Le: ad ?.10 -0.2 u 

Lead 212 0.27 

Le-ad 214 0.39 

l?otaasium 40 10,0 

l:i~ut,1etini\HH 231 0 .17 u 
Radium (226) 0.37 J 

Radium 228 0,33 

Thallium zoa 0.093 

Tho1:ium 2:20 0.27 

'l'hor5.um 234 0.31 ll 

Ur~•niurn 235 0.0iJ (J 

lh:an:tum 236 0 .31 u 

bata <lri:;t inoomplctn without tho oasa nai:rativo. 

MDC is dete:r:mined by instrument perfo.t·rnance only, 
Dold rosults a:i::e gxeate:t: than the MDC. 

Radiochemistry 

Od to Col} octed: 09/?4/12 1'118 
10/04 /12 08~)0 Dat:n Heceived: 

Total 
Unoi;;irt. Prep 

(2 o+/-) RJ, MDC 
Date 

pCi/g Batch # 2284034 
0.52 O.BO 10/10/1~'. 

0.14 0.21 10/10/12 
0.1}$ O, 'JS 10/10/12 

0.14 0.15 10/10/12 
0.01]1 0,07'7 10/10/12 

l.7 2,J 10/10/1;~ 

0.10 0.12 10/10/l.2 
0.11 0.13 10/10/12 
;1., 7 0.6 10/l.0/12 

0' 58 1.3 10/10/12 

O.J,4 (l,50 0.15 10/10/12 
0.14 0.:21 10/l.0/12 
0.062 0.079 10/10/12 
0.10 0.12 10/10/12 
O.IJ7 1.5 10/10/12 

0 .14 0.3•l 10/10/12 

O.IJ7 1.5 J.0/10/12 

A.nalyllin 
Date 

Yld % 

J.0/31/12 

10/31/12 
10/31112 

10/31/12 
10/31/12 

10/31/l~ 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31/12 
10/31/12 
10/)1/12 

J 0/Jl/12 

.10/31/12 

···---·-~~··~-----

J 

u 
Hesult is gro.:i.tor th;1n riamplt.! detention limi.t but less than etnted. .t'epo:i::ting limit, 
ReiaQ:Yttif:tJtl less than the anmple deti~otion limit. F2J040420 
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PKG-TIB233-EWTC-SOIL Tes!America St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-097-0912 

Lob Snmplc ID: 
Wor:k Order: 

I'~a tr ix: 

;·2Jo10120~022 

MW'l'l,{J 

SOLID 

Rouult Qtuil 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Act:Lni urn 2 27 

Actinium 220 

Bismuth ?.l:< 

Bismuth 214 

cord.urn 1:1'/ 

Lead 210 

Load 212 

Lead 214 

Potaas.ium 40 

P;:tJtactinium ~31 

Ractium (2215) 

Radium 228 

Thallium 208 

Thorium 228 

'l'ho-r-iurn 23'1 

Or:nnirnn ?35 

Uranium 238 

.. Q.30 

0.33 

0.20 

0.41 

0,01 

fl, 3 

0.413 

0.44 

10.8 

0.27 

0.41 

0.33 

0.139 

0.413 

0 .2·1 

0 .?.'{ 

0 

u 

u 
u 

0 

J 

u 

\) 

Da-t:a or:o incomplete without tho on.so tHi.rrative. 

HDC is detBi:mined by inst:rument p0rformanoc only, 
Bold rssul ta are g.reator. than the MDC. 

Radiochemistry 

Date Collecttid: 09/21, /12 1 'i24 
Dute t\ocr:: i vcd: 10/04/12 0850 

Total 
Unccu:t. Pri:>p 

(2 o+/~) RL HDC 
Dat.o 

)?Ci/g aatoh JI 22$4034 
0.33 0.54 10/10/12 

0.12 0.23 10/l.0/12 
0. 40 0.70 10/10/12 

0.12 0.11 10/10/12 
0.03!°l 0 .062 10/10/12 

1.4 2' l 10/10/12 

0.090 0 .095 10/10/J.2 

0.12 0,11 10/10/12 

1.0 0.6 10/l.0/12 

0.30 1.6 10/10/12 

0.12 0.50 0 .1.1 10/10/12 

0.12 0.23 10/10/12 

0,060 0.063 10/10/12 

0.099 0.095 10/10/l.2 
(J, lj(). _! '6 10/10/12 

0.19 0.31 10/10/J.2 

0. 16 l.6 10/10/12 

lmalysia 
D;:i.tu 

Yld % 
10/31/12 

10/31./12 
l0/31/12 

10/31/l.2 
10/:ll/12 

10/31/.\2 

10/31/12 

10/31/12 

10/31/12 
10/31/ 12 

10/31/12 

10/31/12 

10/31/12 

J.0/31/12 
10/31/12 

10/31/12 

:l.0/31/12 

" u 
Result is 9rnat:0r than sart'pl(-1 detoot.ion limit hut lase than i;itatod reporting limi.t, 

Heo~~tof:(IB less thnn tho i:inmpl.<~ dotoction limit. 

01/03/2013 

F2J040420 
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PKG-TIB233-EWTC-SOIL TestAmerica St. Louis 

MW'l'L1G 

MW'l'I"J 
MW'l'I.il\ 

MW1'LM 
MW'l'I!N 

~01'1'! (S) 

001 
002 
003 
0 0') 
00.ij 

SAMPLE SUMMARY 

'1'1112 3 ·:, ·-SOlJ,PIPgCHhR··098 .-0912 
'1'lb23 3 ··flO:;:LFIPgCi·IAR-0 99 ~0912 
'l'IB2 3 3 -SOILPIPEC~1l\P-100-0912 

'l'Il3?. 3 3, SOil1P1PF:CHAR-101 ·-0912 

'1'1B23 3 ·· DOil.JPI PECHi\H-102 -0912 

- The arml}"tic11! 1c.'.11l!~ or the sample~ H~ltd ahnv<' i11·{, 111\•.scn1cd (Ill 1hc follnwiug 1rngc~. 

- A!l i·ak11la1i1111~ ;m• p1:rlii1 wL·d bd(11 r.: f\l!ll!IHne tu .;woitl rornHJ -off errors in l':akuhttc;J rc~ulls. 

- Result~ notnl H~ ''NP" wen: nu! dl't;:,:K"tl ai nr 11bow· !he ;\tal<:<l limit, 

. '!hi• r1•poll mm! not he 11:prnd11n~d. ~.\re;iJ la i\Jll, wi1ho11i ihc wri!!l'll :1ppnlv;1! of !Ill' l;\h(1f;il<H)' 

- lfr,;nl!s for ;he f(lll(!WlH1". p1H;lt!l~ti,•r5 t\H' IH:H'r rcpuiti:d ~·n ;\dry weight b;1::ls: t'1•IQl', (Off<> . ..,ivily, (l\m:o.lty, (fa~!111(1im, Jjlt1i!!lhi\ity, l:\j'<:tO, olll.•!, 

paiill fii!c1 tc~i, pl!. ptlHl~i;y prt·~,.:iin', :-eactil'hj', ~cdo.' pot~nlhl. specific grnvity, ~p(>t \(~~!". ~olilh, ~vluhili!y, !n•1pe1:«111c, ds~i.i~i;y. am! weii:ht. 

4of15 

01/03/2013 

DhTE TJME 

00/2'1/12 11: 3(J 

09/25/12 Ofl:l'f 
09/25/12 09;J(J 
09/25/12 14:09 
09/26/17. 09: 22 

F2J040422 

Page 102 of 123 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL TestAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-098-0912 

tab ~-inmp}r,~ ID: 1"2~f0i;{)t122-001 

Work Order: MiiTLG 

SOLID 

l?ar11motor Retn1lt Qllal 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
/\ctin:iurn 227 -0, 1S \) 

Actinium 228 0,2B 

Disinnth ?.12 0'} 7 u 

Bismuth 214 0.36 

Get-ii om 1 37 -0.01;2 u 

J,cad 210 O. iJ.O u 

r.aad 212 0.311 
LO$._d 214 0.155 

J?ota!;tai\lm 40 9 .4 

Protactinium 231 0. 11\ u 

Radi:um (226) 0.36 J 

Radium 228 0.28 

Thalli\HI\. 200 0.069 

Thor:ltHTI 220 0.311 

Thor:iun1 234 0.08 u 

uranium ?3S 0.018 u 
Ur.c1n,i.i1m 230 0,08 u 

NO'!'E 

Data ar<11 incomplete wlthout the case 1u.1.rrativo. 

MDC is dete1:mined by ;instrument perform<\nc~ only. 
Bold l:esu.l ts are greab:u; than tho MnC, 

Radiocherni s tr·'5l 

Dale Collec1-_ed: 09/?4/12 1430 
l0/00/12 OflbO Dote Received: 

'l'otal 
Um:::ert, Prop 
(2 cr+/,·) RL MDC 

Date 

pCi/g Batch JI 22$4034 
0.26 0' IJJ J0/10/12 

0,14 0.26 10/10/12 

0. 46 0.81 J.0/10/12 

0.11 0.06 10/10/12 

(l, OfJ~ 0.0"15 10/10/12 

0.87 J.,1] 10/J0/12 

0.077 0 .067 10/10/12 

0.0·13 0.099 10/10/12 

1.7 0.6 10/10/12 

D .19 1.3 10/10/12 

0.11 {_l, so 0.06 10/10/12 

0.14 o. 26 10/10/12 

0.045 0.061 10/10/12 

0.077 0.067 l0/10/12 

0.18 1. 3 J.O/lQ/12 

0.076 0.26 10/10/J?. 

() .1$ 1.3 10/10/12 

Analysia 
bate 

Yld % 
10/31/12 

10/31/12 

10/~'U/:i.;;> 

10/31/12 

10/31/12 

10/31/1?. 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31/12 

10/31./12 

10/31/1?. 

10/31/12 

J 

u 
Result is g.reator than sample dot:ect:ton limit but leiss than stated l:apot:ting 1.i.:mit. 

l~09Ul~ 01J5.3.ess than tho sample detaction limit. F2J040422 

Page 103 of 123 01/03/2013 
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PKG-TIB233-EWTC-SOIL 

Lift 10 (54-60 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 54-60 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* __!:!/_ft:~ 
Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A Tl B233-SO I LP I PE CHAR-100-0 912 

Soil Sample 
Ra-226 
(pCijg) 

0.43 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

01/03/2013 Page 104of123 
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\ PKG-TIB233-EWTC-SOIL 

shaW· 

529 

Gamma Walkover SuNev (GWS} performed at Buildinq 233 Site on soil above the Terracotta Pi 
urpose of the survey is to support: Characterization of soi! East to V'Jest, 10th lift, 54 to 60 inches above terracotta pipe 
i!ding 233 Site.The GWS was performed !n a Contamination Area to provide radiological characterizat\on data and identify any 
'Oiies. 

rvey was p~rformed usiilg LUdtl.lril 2221 # 262337 A cOup!ed· with 44-20 Probe #PR29557'~ _ 

·eas exceeding or equal to the '1nvestlgatio:i I.eve! OL) v/IR be €Valuated b-y the project Certified Hea!tFi-Physicist 
d a foHow up static surve-yw;rr&eperTOrmed. 

RWP: 2012 233 JS oz 
Start Date: 09/25/2012 Time: 0823 End )ate: 

Surveyor: James Jrvin 

Approved By: ~ ,,\.__,., \y.j 
Prjnt Name 

eR.\H'·O'.·· 

0110312013 

02 

!) 
ij 

0834 

P~ge~ 

CB1 Di.;e: 

Model: 
Ser:B:#: 

l,_.,f_.c ,,.-
Title 

10/'-//1.._ ~,(.,. 
'DatS t 

Page 105of123 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Gamma Walkover Survey East to West survey#Tms-092s2012-213-GW&-529 

Above Terracotta Pipe (10th Lift 54-60 inches) Page 2 of 3 

6022090 6022960 6:02$030 6023100 

01/03/2013 

, ..: Mean .. 3 std dev (19,iHM cf}rn) _)l __ 
"- Mt101\ + 3 stct dev(19.465 cpmSi:an IL) w·yl! 

For Reference Only 
Guthllrn WalkOJcr f."u1vey Colleclcd on 9/25/2012 
with Thimble ('~-0XH GPS Unit #1089& and Ludlum 
Model 2221 #J--62337 A with a 4'1-20 Probe #PR195571, 
calibration due 1113012012 

510 20 ' -=-Feet ,/-~-\ . 
.. oorOlrnlte"' tern. CSP Zooe UL NA003. 05 Slll'V& foot Sh'iiil.Af - <-~ Yivrld oi Sol~1tion;;< 
~D~at~a""'c~o~ll~e~c~te~d"'-B~y~:~O~er~l~n~is""'M~o~r~n~s~o~n""';..,,~-1_-=:::::::::::::=....--=...:.~J--------~,-_-" I 

Data Processed In Treasure Island Office Reviewed By;__ _ __ I\ ----_ Oate_J_Q/J;d__JJ,,. 
' \ ~ I I 

~ 

Page 106of123 
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PKG-TIB233-EWTC-SOIL 

Bulldln.g 233 Gamma Walkover Survey East to West 

Above Terracotta Pip• (10th lift 54-60 Inches) 

Su rv~y #:Tl RS-09252012-233-GWS-S 2 9 

Page 3 of 3 

In the 7000s In the 8000s In the 9000s 

0 
In thelOOOOs ln the 11000s In the 12000s tn the 13000s 

0 0 0 l 14 87 

In the 14000s In the 15000s In the 160005 In the 17000s In the 18000.s In the l9000s In Ilic 200005 
US llO n O 0 O O 

d(l.xti; 

0..131').;<lv!:»" 

n.ooo 

13,000 

12.~00· 

01/03/2013 

J Sho-:.Std.{)1,-,. 

I~-'~"' 
'te.:-<i">_:_~ ~~~•.ti!.rl'_' 

Sc"'tterplot 

''""" 

118$(1 ~ 

11'.117 

1«.;S2·' 
1-l<>H 

• 926 -

&e-okV<>'.u;!$ 

i J94i~ . 

; l5146S 

"RefArau l 

Stil l:!ev 
1,014 

0 focatiorls 
with cpm 
~19,465 

Page 107 of 123 
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Sha~ 

The results of gs.mrna waHmver suNey TIRS-09252012-233-GWS-529 revealed no coum :-ates greater than tt,e 
. Samples were collected randomly on soi: above terracotta pipe. AJI soi: samples \'/er;;; conected with a 

,f 0-6 inches below ground surface.So:: conts111ers a:-e 16 oz plastic jars which are ta:ieied, w:th custcdy 
ther, loaded in:o shipping con:ainer. Tie CoC was placed in the shipptng container and a cus:cdy seal 

er. A map of the sample !oca+Jons is attached 
,ntainers was performed and recorded on T!RS-09252012-233..JSS.£31 

Temp: 50 11F Wind: 0-10 mph 
No: Custodv:TI Bulldlno 233 EMAC 009 

233 JS 02 02 

Time: 0910 End Date: OS/2512012 Time: 0925 

JHNJB (\ ;) 11 '-~\ I~ ,_ Appro-ved By: 
\ ' \' 

-... -"J~"' hYla,_,/ 
Print Name · f { Signatfjre'C 

6! 1 ~RM.-J.)v 

01/03/2013 

u.ooe;· 
&rial#: 

Probe I#: 

C.aL Due: 

Mode\: 

Serial#: 

?robe i #: 

Cai. D.ie: 

i ,;Jc,,-
v '- 1 
Title 

Page 1 of 2 

;J/'1 /n Yw 
Date{'/ 

Page 108of123 
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PKG-TIB233-EWTC-SOIL

PKG·TIB233·EWTC-SOIL 

Bldg 233 Gamma Static/Soil Surv•ey East to West survey# TIRS-09252012·233-JSS-530 

Above Terracotta Pipe (10th Lift 54-60 inches) Page 2 of 2 

6022960 6023030 6023100 

Ror Referenoo O~ly 
Gainmn St<1tic/Soil Smnplc Survey Collected on 9/'15/?,012 

"' <Mean+ 3 std dev (19.464 cpm) N with Trimble OeoXlI GPS Unit #70898 and L\1dlum 
<::Mean+ 3sld dov (10,<\65Cpm [',cur; IL) w--A""'i; Model 2221 #261337A \.Vi th H 44-20 Probe #PR295571, 

A S!alJcJSoil SMlple. Loeil!ioh ·y ealibrution due 11/30/2.0l:J. 
510 20 s 

llllllCJ1-11Feet /··~" 
G2!~!2!im~~~~JllllL. N!;!A~D~813 .iU!§S.§S!!!U<~V•!l'.J:F£JOO~\-·-..L-"S~§-!!l3W" 8 world of Solutions 

Data Collected By: Dermis Morrison 
Data Processed In Treasure Island Office Reviewed By : __ Q"'"'",l""''-'-' "l'------~ y·t Oate_~/o~ 

0110312013 Page 109 of 123 



111 of 149

PKG-TIB233-EWTC-SOIL

MWTLG 

MW'rL.M 
MW'l'tiN 

NOTF:(S): 

001 
oo;: 
003 
001 

OO!> 

PKG-TIB233-EWTC-SOIL 

SAMPLE SUMMARY 

'l'J:n:~ 33 SOILPIPgc:JAR- 098 .. 09'12 

TI0233·SOILPIPECHAR-099-0912 
'l'J:Il233-130ILPIPECHAR-100-0912 
'l'lll~33 - SOILPIP1:CHAR-101--09l2 
'1'JB23 3 ·· DOILPIPECHAR-102 -0912 

·The a1mlytk;1l 1t>i:.ul!.~ ur !Im :{~mpk~ H~ltd nlmw ;nt: presented NI the following pngcs. 

·All ralcutn!inn~ lilt' ptrfo1ll\l'(I \u:fMc ltl;!11dh11_~ Ill avoid ro1111<l-off error~ in cah.:ultH\.'tl rc~ults 

- Hc:;H!t~ not«:d ii~ "ND" \Va\! !llt\ dt'W(:\<.1! \\( 01 ;1h•)\'C th\! 5!al~d limit. 

. Thh rVp<IH 1t1tir.1 !W! iw r..:prtalutnl, cxt:cp1 Jn folL wilhout 1!11~ wri!tcn npprov;il nf Ille l11lmr.1\ory. 

Tes!America St. Louis 

D,l\TE 'l':IME 
------------~-- ---- _________ _, 

09/2 11/12 111: :~o 

09/2S/1?. OH:1'/ 

09/25/12 09:10 
09/25/12 14: 09 
09/26/1?. 09:22 

- Rc·mils for thi: fl'li<'wloj'. pai:m1c\t1~ m~· W.'V~'! n;p<!l!d un a dry weigh! U;1sis: ct•k>t, l'ott<>Sivi1y, <lt:n~.ity, fh1$il)l•Jin!, \gu\:ohility, bya~, oifor, 

jMilli fihcr tc~t, p!I. !HHld\y )Ht·~~\HC, n:;1>.:1ivily, redo.\ potcnti:il. ~pedfic g;;why. >p(>: :c;.(~, ~uliJt., \ttlHhllity, !l'fHP(IH!lllC, \·i~eti~itr. nu,! wci&hL 

4of15 

01/03/2013 

E2J040422 
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PKG-TIB233-EWTC-SOIL

PKG· TIB233-EWTC-SOIL T eslAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-100-0912 

Rouult Qut1l 

Gamma Rfl-2:26 & Hits By EML GA-01-R MOD 

nt:.imuLh ?l/ 

Biamnt;h ;214 

l,(~i\d ;.; J \; 

l.oact 212 

Load 214 

Potaasium 40 

!'rot,H'.tini1u11 /.J_l 

R!\dium {:?.26) 

H;:idlrnn ?.?H 

'I'hul Li lllll ~OB 

'.Phorium 22f1 

NO'!'E 

o.~'.l 

(l' ')'l 

0 .t.:::l 

-0. 01 l 

0.320 

0,42 

11.5 

u. ·_;t) 

(L43 

O.?J 

0.11S 

0.320 

0' '.t'; 

0' l i_'. 

u 

u 

u 
J 

" 

l' 

P<tt!I ;n:o incorr.plol'(; ldthout tho OlH\(, !Hl).'.rat.ivo, 

MDC i.o dob:u:m:ino<l by inat):ll\N~nt p•H:f(n:mance 01\ly. 

Bold )XHJUlt.fJ tu:o g.i-:eato.r: thnn the MIJG. 

Radiochemistry 

Total 
u1.cor.t. 

{2 (•+/-) 

0, '..;:J 

0.12 
(; ,i):jJ 

0 '(J95 

0.11 

2.0 

0 .12 

!) '1? 

0.052 

0.095 

m, 

pCi/g 

e. ~AJ 

0'.J/?.1}/'J / 0910 
'!U/01;/1.? OSSO 

/l.nulysi.& 
Pa to 

Batch II 2204034 Yld 'b 

(), :!!i 

0.B~ 

0.09 

o .ir11i 

J, ~) 

0.096 

0.10 

0.6 
_1,f_l 

0,Q9 

() . ,~ ~; 
0,056 

0.096 

1 '? 

(). '1/ 

l .:-' 

10/10/12 101:11112 

lO/l0/12 

10/10/1;~ 

10/10/12 

10/10/1? 

l0/10/1.:% 

10/:l0/12 

10/10/12 

10/10/12 

10/lG/12 

10/10/12 

10/10/12 

10/10/12 

10/10/12 

10110;1;; 

10/1(1/12 

10/10/:~: 

rn;:n/1% 
10/:11/12 

10/31/12 

lO/JJ/L'J 

10/31/12 

10/31/12 

10/31/12 

10/31/12 
10/:tl/l? 

10/31/12 

10/31/12 

,J 

u 
Hnw..t1 t iE• (fL'()Ctl-.en.· than onrnplo d0teotion limit but .l£•tiB tht\11 atat.ed J:opo:r.l;in9 Limit. 

Hot1uJ.{ ~[.~ 5).osil than tbo enmplB dotnction lirn:i t.. 
F2J040422 

Page 111of123 01/03/2013 
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PKG-TIB233-EWTC-SOIL

Lift 11 (60-66 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 60-66 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

21,131 2127366.0 

21,131 2127366.0 

19,575 2127368.0 

~,790 2127367.3 

20,194 2127365.8 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

6023015.9 

6023015.9 

6023016.6 

6023014.9 

6023013.7 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

17,353 No *Tl 8233-SO I LP IP ECHAR-101-0912 
--·~-------~~ -------"~---~~---- --,,------~------

16,210 No N/A 

17,353 No N/A 

16,785 No N/A -
14,751 No N/A 

Soil 
Sample 
Ra-226 
(pCi/g) 
0.334 

N/A 

N/A 

N/A 

N/A 

*Waste characterization sample collected at highest point identified during GWS (on the East-West section). 

The four points that greater than the GWS scan IL were co-located within four feet of each other. 

NOTE: GWS-534 also covers the North-South segment of the terracotta pipe, which is addressed in waste 

package #PKG-TIB233-NSTC-SOIL. A supplemental map and statistics page for the East-West portion of GWS-

534 is included on pages 116 and 117 of this waste package. 
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SURVEY FORM 
TIRS- 09252012 233 

PKG-TIB233-EWTC-SOIL 

GWS 534 

1011: Garr:ma Walkover Survey (GWSJ Performed af8U1lding 233 Site c-n the sol! above the exPOSeC 
ipe.The purpose of the survey is :o support: Charac:erizat\on of soil East to ~Vest and South to North.1 i th Lift 

to 66 inches above terracotta pipe at Buiiding 233 Site.The GV>/S v.ras performed in a Contamina~icn Area to provide 
adio!ogicaJ characterization data and ider;t!fy,any anomolies. 
urvey was perioITTied US.in&) LudlUm 2221 # 262337A-C6Up:ed with 44~20 Probe #PR295571. 

exceeding or equal to the Jnvestigaiicn leve! {il) wrn be eva:uat~d by the project Certified Health Physicist, 
and a follow up stat~c survey will be performed. 

RWP: 2012 233 JS 02 02 

Start Date: 0912512012 Time: 1000 End Date: 0912512012 Time: 1105 

l~·"'""'"O<! }'.:.,-...-:: 

JHfll\18 

Atiproved By: \I r\,.c :;:,oV"'-~ t:'-1..,. )..;,_..... 

Print Na.me 

\ \ \ ; 

\\ L \ ,: I 4" T. y,. - ' ":;;- _r--.... '-""'~-"-

; Signature J / Title u v f'l;M•T,..0 

01/0312013 

~s;/1;_ 
Date 

Page 1 d ::, 

.~ ..... , . \_ 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bldg 233 Characterization Garn ma Walkover Survey North survey#TIRS-09252012-233-GWS-534 

to Soutll and East to West Above the Exposed Top of Page 2 of 3 

the Terracotta Pipe (11th Lift 60-66 inches) 

0 
0 

:;; 
N 

01/03/2013 

6022960 6023030 6023100 

Gamrna W11lkover Survey Collected on 9/25/2012 
• witl1 Trimble GeoXH GPS Unit 1110898 nnd 

< Mei:in -t :~std d.;.v ll9.4 64 cpm) w~~ Ludluro Model ?-?.2.l /f262337A \\•ith l.l '14-20 J>r(lbt 
i>: Meant- 3 std dev (19,4G5 cpm) --\y- #PR2.95571, calibration due 11130/2012 

0 510 20 ' ,-, 
'"" Feet ,, , 
oord1mite system: CSP Zone UL NAD83, US Swveyfol.)t 5t\iitf1.i a v1orl~l of 00h1tion'."l 
'-~---~~~~~~-"---~-'---·---'-· 

Reviewed By: __ ?,,,,l_t~l l,,_,1,__ ____ Da<o i•/zs/,, 
4 v \ 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 

Pago 114of123 
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PKG-TIB233-EWTC-SOIL

PKG-TIB233-EWTC-SOIL 

Bufldlng 233 Gamma Walkov~~r Char.actedzat!on Survey Survey#:'flRS·09252012 233-GWS·S34 

East to West and North to South Above Exposed Page 3 of 3 

Tcrr01cotta Pipe (11th Lift 60·66 Inches} 

ln the 9000s ln the lOOOOs In the llOOOs In the12000s In the 13000s In the lilOOOs In th(~ 1S000s 

0 0 3 41 220 530 524 

Dlll,..E.'«'.ko<:oo 

f !i~du$10n_, 

ir;o · 

: SO· 

01--'······'-"-'--•'··· 
116l1 

01/03/2013 

In the 18000s 
246 

____ :T-~ 
2905<1 

Scatterpla.t 

Time 

In the 20000s In the 30000s In the 40000s 

:~"'~~~; 
""'"'~"''~' 

~~an: 
"'1<.'>~n· 

« .... ><1,._«1_0.,..,,,,1.,,,, 

$(¢&._Vo)..\;;<)'$ 

. ·,;-iG.,;. 
·%·;)] 

51 

·----------. 

11 

·RC</ Area/ 

Std Deg 
1,014 

}n~e~~g?lfun lt?,,;elii(j 
?, 19,465 

383 locations 
with cpn) 
2:19,~ 
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PKG-TIB233-EWTC-SOIL

Bldg 233 Characterization Gamma Walkover Survey rfi'ast to West 
and South to North Above The Exposed T/;~Goffli'~"l'e'IYr1.'i:iltl\lr 
Pipe (11th Lift 60-66 inches) 

Survey#TIRS-09252012-233-GWS-534 

Page 2 of 3 

6022960 6023030 

... ·.· ··. .~ 

6023100 

\ 

0 

~---~~-~~--..... ~ 
Outset Map Represents GWS data fo ~ 
East to-west Terracotta_ Pipe Oilly N 

0 
0 

"' .... 
N 
~ 

N 

For Ref~rence Only 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/03/2013 

Gannna Walkover Survey Collected on 9/25/2012 
with Trimble GeoXH GPS Unit #70898 and 
Ludlum Model 2221 11262337 A with a 44-20 Probe 
llPR295571, calibration due 11/30/2012 

a world of Solutions 

Reviewed By: _________ Date ____ _ 

Page 116of123 
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PKG-TIB233-EWTC-SOIL

PKG·TIB233-EWTC·SOIL 

Building 233 Gamma Walkover Characterization Survey 

East to West and North to South Above Exposed 

Terracotta Pipe (11th Lift 60-66 inches) 

In the 9000s In the 100005 In the 110005 In the120005 In the 130005 

0 0 0 0 25 

In the 160005 In the 170005 In the 180005 In the 190005 In the 200005 

253 193 71 8 2 

~ethod: i:'-fomial n~num: 

'~x•muoi: Classes: 

Data Exdusion 

Exdus.on .•• '"d«>cn: 
<mdord Dev,Eli(m: 

Co!umns: too J;Show Std. Dev. 

survey# :Tl RS-09252012· 233·GWS-534 

Page 3 of 3 

In the 140005 In the 15000s 

117 217 

In the 300005 In the 400005 

0 0 

Break \'a!ues 
30 

25 

20 

15 

10 

/---~-~-··-·---'...-:~'~--~-~ 
12302 

21,000 

20,000 

11,000 

18,000 

~ -11.000 
0 

1'6,000-

-1s.ooo 

14,000 

13,DOO 

01/03/2013 

14509 15717 18924 

Scatter Plot 

Timf: 

19%4 

21131 

21131 

Cancel 

I 
I 

I 
I 
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OGICAL SURVEY FORM 

lerracotta 
11th Lift, 60 to 68 inches,Static survey measurements were conducted after results from the Gamma Walkover Survey 
count rates above the instrument specific lrivestfgatlor: level (ll). Reference survey# TlRS-09252012-233-GWS-534. 

measurements \Vere taken at 10cm above the scTC~ii1d are in a pcsted Contamination Area.No locations vVere above the 
ert specific static IL. 

RWP: 2012 233 JS 02 02 
~t::1rt n~h=~- 09/251201.2 Time: 1335 End Date: 0912512012 Time: 1415 

'"'"°"'=! 

2 
3 

JH/WB 

Jo\,J \~1¥ 1tiJ/, Approved By: 

F'\M·i-t:·~ 

Print Name -- --- -- /f Sig:U#})f!. 

fl ¥ 

0110312013 

llfodel: 

ser:z #: 

?robe.#: 

c~:. Due: 

Mode!: 
Se:ial #: 

Probe, #: 

l if, 0;T" 
Title 

Page ~ of 2 

--SOJonEaSfto-i.iVest~1th uft 
Soi! 00 East to West ~ 1th Uft 
So:; O:i E?st ~c \V~st ~1th Lift 

,, /c, /1. 
~ 

I/,· A 1-....1/~\ 
[ 
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Bldg 233 Gamma Static/Soil Survey East to West survcy11 TIRs-09252012-233-Jss-548 

Terracotta Pipe (11th Lift 60-66 inches) Page 2 of 2 

6022960 

1-".c"-" 'cc'"~'.""--'+-·'-N"'o"-rt"h'-'i"n"-+- Easti Ii 
§ J-·-·--··--46023015.872 2127365.983 
~ 2 6023016.577 2127368.997 
N 

01/03/2013 

3 6023014.877 2127367.326 

4 6023013. 743 2127365.814 

_omdina\e \; stem· CSP Zom~ IL NAOlJJ. US: Suiv •f(lnl 

Data Collected By: Dennis Morrison 
Data Proci;tSse<l tn Treasure Island Ofliee 

6023030 6023100 

ForReforence ()nly 
Ganuna StalkiSoil Silmplc Survey Goll ected on 9/25f.t012 
with 1limbl e Geo:Xlf OPS Unit #70898 and Ludltml 
Model 2221 ff262337 A wilh u 411-20 Probe ftPR295571, 
calibration due 1I /]0/2012 

/'""''\. 

SfiiiilJ~ a 'iNOrld 01 Solutions 

Reviewed By:_U----· Date_J~j ~U''l 
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Page 1 cf 2 

Buildinci 233 Soil around the 

The res:.i:ts of garrma walkover survey TlRS-OS2S2012-23s..GVJS-534 reveaied e:>unt rates greater t'1.an 
level. Samples were .:::ollect:ed ra.ncor-dy on sol! aro..ir::d tr:e terracot'..a p:pe. A!; sci' samp!es v.rere 

pat depth of 0-€ inches below gro:..:nd s:.irface. Sol; containers are 16 oz piasticjars whic.'1 are 
jlabeled, Vlith custody sear on liC. p:aced ;n a zip:ock bag t"ler. loaded into shipping container. The CoC wt>S :>laced :n the shtpoing cortainer and a 
:e:...rs."Ody seal placed on lie c~ shipphg container, A map of the sample l::>ca"Jcns is a'ttachea. 
:survey of individual samplecontair,ers wzs performed and recorded en TlRS- 09252012-233-JSS..536 

;VJeather: Clearl Sunny Temp: 60 °F Wind: 0-10 mph 

RWP: 2012 233 JS 02 02 Moc et: 2221 Mooe!: 19 

Start Date: 0012512012 Time: 1335 End Date: O.S/2512012 Time: 1415 -1: Se:ial t;: 252337 Serial-.:: 2688€3 
(F'r,,!«:!K~rn<) Cal. Dt.<e: 1113012012 Ca!. Due: 10/i/2C12 

Re: J..re:e B'<G(St;:ic) 17767 Bkgd (!ab) 

JH/WB 

Approved By: C,.., t:.A-// ~ f:-:.#1?1-
Print Name Signature Title 

!D/9/iz.. 
1 

D£te ptV! 
FRM·.,.,-:1-i 

0110312013 Page 120 of 123 
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Bldg 233 Gamma Static/Soil Survey East to West Survey# TIRS-09252012-233-JSS-535 

Terracotta Pipe (11th Lift 60-66 inches) Page 2 01 2 

6022960 6023-0.30 6023100 

Mot1l1ing - E"sting ~ 
6023015.872 2127365.9831 

01/03/2013 Page 121of123 
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JYiW'l'Ijd 

MYJ'l'Ll\ 

MW'l'LM 
MW'l'LN 

OtJl 
002 

003 
0011 
OO!_i 

SAMPLE SUMMAH.Y 

't:J:R/'. 3-3-· DOTLP:rPgCHAR- 098 ·· 09l2 

TJB23 3,. DOILFIPEC'Hl\R-099-0912 
'l'J:e;~ 33 - noILPlPECHl\H-100 - 091?, 

'l'Ill2 3 3 ··BO:rI,PIPJoi<cHAR-101-0912 

'.l'Ill?.3 3 ·· fJOIJ~l'IPECHllR .. 102 - 0912 

- The m1aly!kal H'Mlh~ of tile ~;unpks lhltd ahnvc Hf<' presented (ll\ the following page~. 

- All t·altulaiiuu~ nrt• p1:ri\)1 nn:d bcr,1i u t1>maling Ill nl'oid rouml·1>ff error~ in c<llcuhtcd n:~ulw 

Jh'<\Hlts lll>lc1.l :1~ "ND" W\~W rn11 dctt'\.'\t\I ill or aho-vc 1hc ~1:w.:d limit • 

. Thi• f('jl\l!I mv~! ilo! hi: 11:pH1durnL C.'.1;rp1 in full, wHl1iJul lh1: wrincn npprnv{ll n( llll' l;1!Jtw,1hHY 

lh·-1ults for Ow foJi.,wln 1~ pon11H\\~tcr~ ni1.' 1wv(,'1 rcp<11Wd un 01 ~lry weigh! lJ:,~is: nil\:•r, t'Hn<Jslvl!y, d11n,;ity, 1h~hJ1olm, lnni1!1hllity, byers, ollm, 

p,1l11t filler tc~\, pll, 11\J10s!:y pi<:~~>IH<', n-,w1ivi1y. l«<:o.\ polemLd, ~pedfic grnvlty, fpo; tc~I~. ~uliih, wh1Uilily, t<;11ipn,\l111e, viol<l;ity, :md weight, 

4 of 15 

01/03/2013 

09/2 11/12 4; :t,(J 

09/25/l~~ OB: 1'/ 

09/2S/:L2 09; IO 
09/25/12 14; 09 
09/26/12 09; 22 

F2J040422 

Page 122 of 123 



124 of 149

PKG-TIB233-EWTC-SOIL
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-101-0912 

Roo11lt Qual 

Gamma Ra-226 & Hi.ts By }!ML GA-Ol .. ·R MOD 

Actinit11n 220 

HJ.fJ.Hlll.1'-h ;>.i :? 

Bismuth 21'1 

C:e:>ium !Ti 

Potansitim 40 

Radium '{226) 

Radium 228 

Thallium 208 

Thorium 22!3 

NO'l'El 

o. 4ll 

0. 111 

0.334 
O.UOiJ 

n 7 

(;. bli 

0.33~ 

0,40 

0.135 

0.30 

o. 1 •l 

{J,]lj 

n 

" 
0 

J 

MDC ia det:crminod by inntt.'Umo1)t por.fo17manee: only. 
Dold rof.lull:~i nro ~p::oato1: than tho HDC. 

Radiochemistry 

Total 
Vnco,;t. 

(2 u+/-) 

0. 36 

0.21 

0. 111 

0 .097 

Q.11 

IJ.10 

i.6 

Q.097 

0.21 

0.050 
0.11 

0. -jJ 

pCi/g 

<,;-':/;::•:,;1? ] t)(J9 

C·/D,1/12 0<3'.;0 

Prop AIHtlysio 

Hl1C 
Dato Dato 

B.;1.tch ll 2284034 Yld % 
(f. !j9 10/ 10/l_?, 10/3111:: 

O.l{l 10/10/12 10/31/12 
0' -7;~ 10/10/12 l.0/3J /1 ;,~ 

0.099 10/10/12 10/31./12 
O,OC! JO/l0/12 10/31/1) 

J • !"; t0/10/l/. 10/31/l~~ 

O.l-0 10/10/12 10/31/12 

0.12 10/10/12 10/31/12 
0.9 10/10/12 10/31/12 

. I0/1G/i2 10/~:1/l? 

0.099 10/10/12 10/31/12 

0,J.IJ 10/10/12 !0(31/12 
O.Ot.7 10/10/12 10/31/lZ 
0,10 10/10/12 10/31/12 
j .::. 10/10/1~'. 101:111-\;; 

"· 10/10/ L?, 10/:;il/1;' 

1 • ~) 10/l(i/J;"; 'H)/J!/1;:: 

u 
Hof.1u).I: iH g.i::oo.tor lhnn JJ<in\f>le deteiat.:Lor'! lim:i.t but loss than nl:;:i.t0d 1:(_~i101:t:i.nq limit, 

Hn!:n1;t~,0t!51uo1B Ul<•H t.ho t:HiHlplo <lO\;Ofclion :Limit, F2J040422 
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Attachment C 
Additional Characterization Gamma Static Count Rates 

& TestAmerica Sample Analysis 



126 of 149

PK
G

-T
IB

233-E
W

T
C

-SO
IL

,Shii~~~z 

~;,:;;::::::==---
°Si..i:"".:ey N~rribet': TtRS- 0$~32013~ ~33- JSS 723 \'!O<;"ill: 

;RADIOL6G!CAL. suRVE.-9 FOR~., f SAMPLE COLLECTfON LOG 

L Se-ria.# 

'\SUf'{ey Descnption: SuHd\C\9·233: S:.)i! sarr.p.\0.g exposure rate and. garr,ma s1.atic col:eo':ion 
;survey performed within [;1e posted Cont;ol!ed Area on bin-~gmup 4 sod. Soi'. was previously<;iesigr:ated as 
l:;cri.:_LRVJ, :add:tional soil samp:es are being co!tected to support Tinal soil disposition and potenUal re-use 
:of rnateria! as. bacidi:i. The sofi was s;xead in a $.inct'Hayer on 20-rnii plastic in an approximateiy i OCO m.:. 
r~;)id'." .·Bin orou;:i 4 soil fit:ed the laydOWll pa_d ;;me: 18 randomly iden;.ified systenatic iccations Serial#: 
1were sar:..£i~· Survey performed !n accordar,ce -.vth Building 233 Work Plan, Fieid VJork Variance 12 and P:obe!"#: 
: ,;ither app:lc.abie Treasure 1'$!and VVorx \nstr'Jctior.s (TiV'/!·1, 3, 12, anc: 19). Csi, Due 
:~ b:n m;rnbers o"::roup4 are listed o;: page2 _e:r.o.b.e.Ar.:a(cri.~2; 
)vveat:-ier: _c_e_a; -:-e·"Tio· 54 • 59°F V./hd' o • s IT:pn 

JO-:Tsite Anaiysis ,!:\:equesre-d· Ga.-:1ma S_Q_e_Q__ Chain of Custcd_y~9.: !:_SH\! PKG4 EMAC~0.!1 __ _ 

fa. L..L ST 01 0 __l, Model 

Page ·i of :: 

2221 Mode'. 19 
Start 0.ate: S/~3/2013 Time: ~C10 End Date: 6!'13!2013 Time: 1200 -i: Serial# 262337 seri~l# 95511 

':''·':'"""--"'" j: Cal. )ue 12r10t2013 Ca\. Due: 9J2Gf2C,1'3 
S:.rr;eyo~: Rober:. Minard Usa Yoffey ll' Re-',>•.1ea aKG;S:a:_1c.: 17621 Bkg.:l ·;1.at;): 5 R/.1r 

,. ,..._ .../;}/ ./~ , i' Ref."1.rea l!..·;S:a:ic) 19219 Area BXgd 7 R)f.r 
Surveyor: ,7 \_/ y_,..__ Cf.'7 ~, _ Date: ,, .·; lr;z/zot ""'\ t' Site Locat:on7 Sat'UrM.\ 

~·~.:...:-··"· ·.,,:.::::.£.fi::VA& · .. · ... t '.;, li 

'''"''-"'"'' 

~~movabrc Contam\natiori JllJ1 1· Gamma··#3 I' Exposure Rate #3 l !' 
~amp\,'ing Samp!ino cpm µRfhr \ 
-0~lat,on Time .. cpmf~OO cm2: I <lpm/100 cm2 I 10 cm Abovt! 15 <:m Oapth j 

1 
JI Samp!e JD Ne-, 1

1 
o. f , _ j Contact Gress 1 iO cm Gross I a. Ny , ct l fi!y Gros$ <JL? Gross ! j 

Sarr:pl-oi Description 

4 
5 
6 
7 

5 
9 

·ci--.lQ__ 
.. '11 

12 0935 
.__g__~qs42 I ''1 T· 
1: ~4 0950 "1 

~::: 

16 
17 
s 1020 

T' 

Aoprovcd Sy: -a:<eshi !bt.;ki 
Print NemB 

;'J.C;J•!-Ti-Q', • ::?, ,/ z-.. ?....-

<IL ..... ,._ 18934 7 7 Blngrpt..-001-0613:3 Dry, Drown ... ___ -4i 
.:;:.. 18766 7 7 Bingrp-::.-002-061313 Dr/, brown !' 

\OiO':;J I 
15041 : <\L 
149'81 I-:[ I 

,,,,,.. '" B:ngrp4-003-C613i3 Dr,'c browT1 19049 ! 6 
145'91 

' 
<iL 18615 i 7 8ingrp4·004·061313 j Dr;, bro1ivr 

14789 I <IL 
14836 I <IL 
13771 I <ll,. 

14453 I <IL 

18758 I 6 
18126 I 7 
18280 1---7 
19439 ' 7 

Bingrp4-005~061313 Dr/, brown 
Bing-ii)4-006-06i313 D{y, -Sro·..-m 
3ingrp4-007-061313 Dl'J, brcwn 
8ingrp4-008-061312· Dry, brow:-i 

14518 I <IL 
15399 11 <!L 
14160 I <!L 
14388 I <IL 

18604 I 7 
19934 7 
19008 6 
19813 7 

Singrp4-00S::::61313 
1
1 -Dry, brnwc: 

Singrp4-010-C€1313 , Ory, brown 
Bfngrp4-01 ~-061313 D~f, :>rovm 
8ingyP4--012-061313 Dry. brcvm 

14448 I <IL 1.975<> . ' 7 Sir>grp4-013·061313 1-- Dry, brown 
14525 19575 I 7 <IL i~:)f.~ 1 8ingrp4-014·061313 1 Dry. brown l! 
14676 ··-
141S.6 
14197 
15111 

20178 7 
1900.1 i 7 
18937 I 7 
19124 I 7 

..-1; ?r.17i:i: .., 7 Bingrp4-C'15·061313 J Df)', brown 
<i l~\.IU."J 1 7 Singrp.:1.-016-0613 3 I Dry, brown ) 
<! 1 18937 j 7 7 Bingro4-C17-0013 3 \ Dry, brown l 
<1 ! 19124 1 7 7 B!ngio4-018-0613 3 l ow, nrgwn ~ 
·~ .. /~ _...~-·?:$j" 

/' / / vli2/2-1>!'3 
C::.-~ignature 1 Date 
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Bin Group 4 Sample 
Collection Locations 

6022960 

G_roup_4: bi,n,_n,q1n_!Jq_r$_ 
\ ·1353 2074 1405 1100 
\ 3443 2482 1416 3003 

2994 1119 1303 1857 
1306 011-20 010-20 

Legend 
k Srnnpk~ Locations 

Data Collected By: Lis<i Coffey 
Data Processt:d In Treasur€> Island Office 

, 

"' ,,_ 

12 
13 
14 
·1 !'> 

16 
Ii 
18 

Su1vey II TIRS·061320'13·233·JSS-723 

Page 2 of2 

23129.3"13 
21"'2·7-4iii.O ·12 ----·· 6023090 .497 

2127465.710 6013110.727 ----- -----·~ 

6023085.91 "1 2127488.714 
212"7486_._544 I 6023104.14 

2127510.4151602:>073.324 
2-12"i501-377 -~Q~09~-~~5I:, 

• N 

0 15 30 60 
~=:~~~Feet 

CoordinBt8 CSP lone 11!. NAD83, US SurVf.)yiFoot 

Reviewed 
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'"''''"'."'.'LINKS .... , ....... 

Review your project 
results through 

Total Acee$ 

Visit us at: 
www,1e_st(!fllt;Ji_\:_~_i,nc_._(:" 

THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 
TestAmerica Laboratories, Inc. 
TestAmerica St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 
Tel: (314)298-8566 

TestAmerica Job ID: 160-2740 .. 2 
Client Project/Site: Treasure Island 2013 

For: 
Shaw Environmental &Infrastructure CB&I 
4005 Port Chicago Highway 
Concord, California 94520-1120 

Attn: Ms. Patricia Flynn 

Authorized for release by: 
711612013 4:19:40 PM 

Erika Gish, Project Manager I 
erika.gish@testamericainc.com 

This report has been electronically signed and authorized by the signatory. Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the items tested and the sample(s) as received by tho laboratory 
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Client: Shaw Environmental &Infrastructure CB&I 
ProjecVSite: Treasure Island 2013 

Table of Contents 

TestAmerica Job ID: 160-2740·2 

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

Page 2 of 22 
T estAmerica St. Louis 

7/16/2013 
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Case Narrative 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

TestAmerica Job ID: 160-2740-2 

Laboratory: TestA111erica St. Louis 

Narrative 

Comments 
No additional comments. 

Receipt 

RAD 

No analytical or quality issues were noted. 

Job Narrative 

160-2740-2 

CASE NARRATIVE 

Client: Shaw Environmental &Infrastructure CB&I 

Project: Treasure Island 2013 

Report Number: 160-2740-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to tt1e validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

periormed by TestAmerica facilities were done using established laboratory SOPs that incorporate QAfQC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QAfQC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accredllation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, tt1is report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a '% 

solids value in the method t1eader. Alt soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client." 

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt 

Manual Integrations were performed only when necessary and are in compliance with the laboratory's standard operating procedure. 

Delailed information can be found in the raw data section of the level IV report. 

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

Page 3 of 22 
TestAmerica St. Louis 

7/16/2013 



131 of 149

PKG-TIB233-EWTC-SOIL

Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Job ID: 160-2740-2 (Continued) 

Laboratory: TestA111crica St. Louis (Continued) 

are documented on the batch extraction logs: 

Method 3600C: Cleanup 

Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 

Method 3640A: Gel-Permeation Cleanup 

Method 36508: Acid-Base Partition Cleanup 

Method 36608: Sulfur Cleanup 

Method 3665A: Sulfuric Add/Permanganate Cleanup 

Case Narrative 

This laboratory report is confidential and is inkmded for the sole use of TestAmerica and its client. 

RECEIPT 

TestAmerica Job ID: 160-2740-2 

The samples were received on 6/1712013 8:30 AM; the samples arrived in good condition, properly preserved and, where required, on tee. 

The temperature of the cooler at receipt was 20.0° C. 

RADIUM 226 (21 DAY INGROWTH! 

Samples BINGRP4-001-061313 (160-2740-1), BINGRP4-002-061313 (160-2740-2), BINGRP4-003-061313 (160-2740-3), 

BINGRP4-004-061313 (160-2740-4), 81NGRP4-005-061313 (160-2740-5), BINGRP4-006-061313 (160-2740-6), BINGRP4-007-061313 

(160-2740-7), BINGRP4-008-061313 (160-2740-8), BINGRP4-009-061313 (160-2740-9), BINGRP4-010-061313 (160-2740-10), 

BINGRP4-011-061313 (160-2740-11 ), BINGRP4-012-061313 (160-2740-12), BINGRP4-013-061313 (160-2740-13), 

BINGRP4-014-061313 (160-2740-14), BINGRP4-015-061313 (160-2740-15), BINGRP4-016-061313 (160-2740-16), 

BINGRP4-017~061313 (160-2740-17) and BINGRP4-018-061313 (160-2740-18) were analyzed for Radium 226 (21 day ingrowth) in 

accordance with DOE GA-01-R. The samples were prepared on 06/19/2013 and analyzed on 07/10/2013 and 07/11/2013. 

No other difficulties were encountered during the Radium 226 by gamma analysis. 

All other quality control parameters were within the acceptance limits. 

Page 4 of 22 
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Shaw Environmeata/ and Infrastructure Inc. (a CB&/ companY) 
Federal Services Division 

14005 Port Chicago Hwy 
Concord, CA 94520 I 

Project.Manager: Ulrika Messer 
(8arn~ 6: pr.on~ 'FJ 

send Report. To: Patricia Flynn 
Phone!FaxNumber. 925-288-2037 

Address: 4005 Port Chicago Hwy 

City: Concord, CA, 94520 

Sampler's Name(s}: t.c~ /ru.,;,"',J 
Sample ID Number Sample- Description 

Bingrp4--010.061313 Sample from B.in pac..'lrage #4 

Bingrp4-011-061313 !Sample from Bin package #4 

Blngrp4-012-061313 Sample from Bin package #4 

Bingrp4-013-061313 Sample from Bb packa.,~ #4 

Bingrp4..Q14-061313 Sample from Bin package #4 

Bi·ngrp4-015-061313 Sample from Bin package #4 

Bingrp4-01S-061313 Sample frmn Bin package #4 

Bingrp4-017-061313 Sample from Bin package #4 

Bingrp4--018..Q61313 Sample from Bin package #4 

CHAIN OF CUSTODY 

Projeci:Number.122412 

Project Name I Location: Bin Sampling Package#4 

Purchase Order#: 855490 

Shipment Dam: ~// '-/ / z..o 13 
Waybill Number. i''i .. (,/,jf !z_q,sDi'?</l:!it ~(,:;i'f 
Lab Destination: TestAmen"ce St Laius 

Lab Contact Name I ph. #: Erika Sta rm an 

?raservative (water) 

Collection Information ~ Preservative {soil} x 

Daw Time Method ~ ~~ Container Type 

" ~g 

06/13/13 iY'f tl G s 1 16 QZ Plastic 

06113/13 6'12-)l. G s 1 16 oz Plastic 

-'~ 
06/13/13 ~3s- G s 1 16 oz Plastic 

06/13113 D"t'i-2. G s 1 16 oz Plastic 

06113113 o"(SD G s 1 16 oz Plastic 

06113113 O"l.?':f G s 1 'Hi 02 Plastic 

06/13113 i<YaS G s 1 1$ oz Plastic 

06113113 1011. G s 1 16 oz Plastic 

06113/13 107..D G s 1 16 oz Plastic 

Special Instructions: 
7 days ingrown draft and follow with 21 daysfina! 

C 24--hr X 48-hr 
Level Of QC Re(lWlred: 

0 3-day 0 7-day 
I JI 

Ill 
Project Specific: 

Standard TAT 0 

0 . 
0 

" i'l 
~ 
" 
NIA 

x 

x 
x 
x 

x 
x 

x 
x 

x 

. 
Relinqulshe::! By; L _/$,; P--. - Date: &//.$//$ Re""ed 8y: - Date 4 (/'}/':fJ 

Time: izl!O l Time: 0. 0 
Ref.'11quist;ed By:- l'f' / Da"..e: Received By; 

Date: 

Time· Time: 

Ref. Document# TI_ BIN PKG4 EMAC _013 

Page 2 of 2 

Analyses Requested 

I 
' i 

ii 
"' ~ 
~ 
0 

~ c 

Method Codes 

C =Composite G=Grab 

Matrix Codes 
DW - Drinking Water SO=Soil 
GW =Ground Water SL=Sludge 

WW= Waste Water CP = Chip Samples 

A = Air I P..BS=Asbestos, P°"'Pipe Openning 



133 of 149

PK
G

-T
IB

233-E
W

T
C

-SO
IL

-0 
OJ 

"' "' °' S, 

"' "' 

:::;: 

°' ;:;, 
0 
~ 

w 

<;JI_,, 3Jo ... CHAIN OF CUSTODY 
Shaw Env;ronmental and Infrastructure Inc. (a CB&! company) 
Federal Setvi.ces Division I 4005 Port Chicago Hwy 
Concord, CA 94520 I ProjectNumber: 122412 

Project Name f Location: Bin Sampling Package#4 

Purchase Order#: 855490 
Project Manager. Ulrika Messer 

1Nam~:&'p1'icu1elli1 
Shipment Date: vlt'flzot3 

Send Report To: Patricia Flynn Waybill Number: l~Ll.nV z;J,z;o) <'j~~fu_j . 
Phone/Fax Number. 925-288-2037 Lab Destination: TestAmenCa St LoiUs 

. 
0 

"' A<ld•ess' 4005 Port Chicago Hwy Lab Contact Name I ph. #-. Edka Starman g 
City' Concord, CA, 94520 ~ 

" Preservative (water) 

Samplees Name[s)' 1..,{,,$.1: /f?.M_,,..,,_,.J Collection lnfonnation ~ Preservative (soil) !WA 

Sample ID Number Sample Description Date Time Method ~ ~~ Container Type 

" ~8 

Bingrp4-001-061313 Sample from Bin package #4 OG/13/13 O'f>l(o G s 1 16 oz Plastic x 
Bingrp4-002-061313 Sample from Bin package #4 06/13/13 01''2.<f G s 1 16 oz Plastic x 
Bingrp4-003-061313 Sample from Bin package #4 0Sf13/13 oce:,3 G s 1 16 oz Plastic x 
Bingrp4-004-061313 Sample from Bin package #4 06/13/13 08'fD G s 1' 16 oz Plastic x 
Bingrp4-005-061313 Sample from B:in p~<:>e #4 06113113 o9!'f& G s j 

1~~ .. ~. 16 oz Plastic x 
Bingrp4--006..Q61313 Sample from Bin package #4 06/13113 oli'5<f G s I 1 16 oz Plastic x 
Bingrp4-007~61313 Sample from Bin package #4 OSJ13J13. D'IDD. G s 1 15 oz Plastic x 
Singrp4--008..()61313 Sample from Bin package #4 06/13/13 ocro:i- G s 1 16 oz Plastic x 
8ingrp4-009-0S1313 Sample from Bin package #4 06113113 C>'tf.S- G s , I 16 oz PlastiC x 
Special fnstructions': 

7 days ingrown draft and follow with 21 days final 

O 24'hr X 48-hr 
Le.ve: Of QC Required: 

Standard TAT 0 D 3--day =1 7-day 
I II 

Ill IProject Specific: 

Retinquisb~CJf'/---y- Date: 6'/l?-/r:J Received Sy'/ 
o .. "-1',1jjJ T:me: /"'2.-DG J' -
Tome: 0 /._} 

Relir:quisl"led Sy: . ' ~ 

Date: Received Sy: 
Date: 

Time: Tme: 

Ref. Document# TI_BlN' PKG4 EMAC_013 

Page ___ _ of 2 

Analyses Requested 

' 

~ 
~ 

.8 
ii. 
~ 
0 

0 

I 
I 

I .. 
·--

Method Codes 

C = Composite G= Grab 

Matrix Ci:Jdes 
OW= Drinking Wai.er SO =S01l 
GW"" Ground Water SL=Sfudge 

WW= Waste Water CP = Chip Samples 

A = Air ABS=Asbestcs, PO=Pipe Qpenning 
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PKG-TIB233-EWTC-SOIL

Login Sample Receipt Checklist 

Client: Shaw Environmental &Infrastructure CB&I 

Login Number: 2740 

List Number: 1 

Creator: Daniels, Brian J 

Question 

Radioactivity wasn't checked or is </~ background as measured by 8 survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tarnpered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooter Temperature is recorded. 

COG is present. 

COG is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COG. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MSIMSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (114"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked 

TestAmerica St Louis 
Page 7 of 22 

Answer 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

True 

True 

True 

True 

NIA 

True 

True 

NIA 

Job Number: 160-2740-2 

List Source: TestAmerica St. Louis 

Comment 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Definitions/Glossary 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Qualifiers 

Rad 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CNF 

DER 
DL, RA, RE, IN 

DLC 

MDA 

EDL 
MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 
l<L 

RPO 

TEF 

TEO 

Qualifier Description 

Undetected at the Limit of Detection. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains no Free Liquid 

Duplicate error ratlo {normalized absolute difference) 

Indicates a Dilution, Re-analysis, Re-extraction, or additlonal lnltial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level {Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Holative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor {Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

Page 8 of 22 

Tes!America Job ID: 160-2740-2 

TestAmerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client: Shaw Environmental &Infrastructure CB&I 
ProjecVSite: Treasure Island 2013 

Method 

GA-01-R 

Method Description 

Radium-226 & OthefGamma Emitters {GS) 

Protocol References: 

DOE"" U.S. Department of Energy 

Laboratory References: 

Method Summary 

TAL SL"" TestAmerica St. Louis, 13715 Hider Trail North, Earth City, MO 63045, TEL (314)298-8566 

Page 9 of 22 

TestAmerica Job ID: 160-2740-2 

Protocol 

DOE 
Laboratory 

TALSL 

TestAmerica St. Louis 

7/16/2013 



137 of 149

PKG-TIB233-EWTC-SOIL

Client: Shaw Environmental &Infrastructure CB&I 

ProjecUSite: Treasure Island 2013 

Lab Sample ID Client Sample ID 

160-2740-1 BlNGRP4-001-061313 

160-2740-2 BINGRP4-002-061313 

160-2740-3 BINGRP4-003-061313 

160-2740-4 BINGRP4-004-061313 

160-2740-5 BINGRP4-005-061313 

160-2740-6 BINGRP4-006-061313 

160-2740-7 BINGRP4-007-061313 

160-2740-8 BINGRP4-008-061313 

160-2740-9 BINGRP4-009-061313 

160-2740-10 BINGRP4-010-061313 

160-2740-11 B!NGRP4-011-061313 

160-2l40-12 BINGHP4-012-061313 

160-2740-13 BlNGRP4-013-061313 

160-2740-14 BlNGRP4-014-061313 

160-2740-15 BINGRP4-015-061313 

160-2740-16 BINGRP4-016-061313 

160-2740-17 BINGRP4-017-061313 

160-2740-18 BINGRP4-018-061313 

Sample Summary 

Page 10 of 22 

Matrix 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

TestAmerica Job ID: 160-2740-2 

Collected Received 

06/13/13 08:16 06/17/13 08:30 

06/13113 08:24 06/17/13 08:30 

06/13113 08:33 06/17/13 08:30 

06/13/13 08:40 06/17/13 08:30 

06/13/13 08:46 06/17/13 08:30 

06/13/13 08:54 06/17/13 08:30 

06/13113 09:00 06/17/13 08:30 

06/13/13 09:07 06/17/13 08:30 

06/13/13 09:15 06/17/13 08:30 

D 06/13/13 09: 12 06/17/13 08:30 

06/13113 09:29 06/17/13 08:30 

06/13/13 09:35 06/17/13 08:30 

06/13/13 09:42 06/1-,/13 08:30 

06/13/13 09:50 06/17/13 08:30 

06/13/13 09:57 06/17/13 08:30 

06/13/13 10:05 06/17/13 08:30 

06/13/13 10:12 06/17/13 08:30 

06/13/13 10:20 06/17/13 08:30 

TestAmerica St Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP4-001-061313 
Date Collectecl: 06/13/13 08:16 
Date rfoceived: 06117/13 08:30 

Method: GA~01·H • Radiun1~226 & Other Gairuna En1ittors (GS) 

Analyte 

Actiriium~227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium·137 

lead-210 

Lcad-212 

Lead-214 

Potassium-40 

Protactiniurn-231 

Radium-226 

R<idirnn-228 

Tha!lium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

.Q 0105 u 
0.337 

0.472 u 
0.362 

0.0117 u 
1.43 u 

0.419 

0.405 

11.3 

0.317 u 
0,362 

0.337 

0.106 

0.453 u 
0.0526 u 

0.453 u 
0.419 

Client Sample ID: BINGRP4-002-061313 
Datfl Collcctod: 06/13/13 08:24 
Date Received: 06/17/13 08:30 

Count 

Uncert. 

(2<7+/-) 

0.0226 

0.181 

0.580 

0.121 

0.0439 

1.19 

0.0955 

0.113 

1.76 

0.314 

0.121 

0.181 

0.0653 

0.798 

0.148 

0.798 

0.0955 

Total 

Uncert. 

(217+/-) 

0.0227 

0.184 

0.582 

0.127 

0.0439 

1.20 

0.110 

0.121 

2.10 

0.375 

0.127 

0.184 

0.0662 

0.799 

0.146 

0.799 

0.110 

Method: GA-01-R m Radiu1nm226 & Other Gan1n1a Etnitters (GS) 

Analyte 

Actinium"227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Ceslum-137 

lead·210 

Lcad-212 

Lcad-214 

Potassium-40 

Protactinium-231 

Radimn-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Quallfier 

-0.0401 u 
0.358 

0.136 u 
0.397 

0.000 u 
0.369 u 

0.354 

0.440 

9.81 

0.0216 u 
0.397 

0,358 

0.160 

0.458 u 
0.0855 u 

0.458 u 
0.354 

Count 

Uncert. 

(2o+/·) 

0.173 

0.152 

0.459 

0.0962 

0.0177 

0.796 

0.0756 

0.0980 

1.35 

0.0267 

0.0962 

0.152 

0.0433 

0.366 

0.147 

0.366 

0.0756 

Total 

Uncert. 

(2u+/-) 

0.173 

0.156 

0.459 

0.105 

0.0177 

0.79/ 

0.0884 

0.108 

1.69 

0.0268 

0.105 

0.156 

0.0463 

0.369 

0.147 

0.369 

0.0884 

LOQ 

0.500 

LOQ 

0.500 

Page 11 of 22 

MDC Unit 

0.516 pC!/g 

0.264 pCi/g 

0.944 pCi/g 

0.132 pCi/g 

0.0886 pCi/g 

1.67 pCi/g 

0.104 pCi/g 

0.126 pCi/g 

0.685 pCi/g 

1.97 pCi/g 

0.132 pCi/g 

0,264 pCilg 

0.0905 pCi/g 

1.42 pCilg 

0.345 pCi/g 

1.42 pCi/g 

0.104 pCi/g 

MDC Unit 

0.300 pCi/g 

0.204 pCi/g 

0.815 pCi/g 

0.0561 pCi/g 

0.0690 pCi/g 

1.43 pCi/g 

0.0764 pCi/g 

0.0783 pCilg 

0.573 pCi/g 

1.29 pCi/g 

0.0561 pCi/g 

0.204 pCl/g 

0.0261 pCi/g 

1.27 pCi/g 

0.246 pCi/g 

1.27 pCilg 

0.0764 pCi/g 

Tes!America Job ID: 160-2740-2 

Lab Sample ID: 160-27 40-1 
Matrix: Solid 

Prepared 

06119/13 14:15 

06/19/1314:15 

06/19/13 14:15 

06/19/1314:15 

06119/13 14:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/1911314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

Analyzed 

07/10/13 09:20 

OJ /10113 09:20 

07 /10/13 09:20 

07/10/13 09:20 

07/10/13 09:20 

07 /10/13 09:20 

07110/13 09:20 

07/10/13 09:20 

07/10/13 09:20 

07/10/13 09:20 

07 /10/13 09:20 

ff{ /10/13 09:20 

07/10/13 09:20 

07/10/13 09:20 

07/10/13 09:20 

07/10/13 09:20 

07/10/13 09:20 

Oil Fae 

Lab Sample ID: 160°2740-2 
Matrix: Solid 

Prepared 

06/19/1314:15 

06{19/1314:15 

06/19/1314:15 

06/19/13.14:15 

06/19/1314:15 

06119/1314:15 

06/19/1314:15 

06119/1314:15 

06/19/1314:15 

06/19/1314:15 

0611911314:15 

Analyzed 

07/11/13 0!3:39 

07/11/13 08:39 

07/11/13 08:39 

07/11/13 08:39 

07/11/13 08:39 

07/11/13 08:39 

07/11/13 08:39 

07/11113 08:39 

07/11/13 08:39 

07/11/13 08:39 

07/11/13 08:39 

06/1911314:15 07/11/13 08:39 

06/19/1314:15 07/11/13 08:39 

06119/13 14:15 07/11/13 08:39 

06/19/1314:15 07/11/13 08:39 

06/1911314:15 07/11/13 08:39 

06/19/13 14:15 07/11/13 08:39 

Oil Fae 

TestAmerica St Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
ProjecUSite; Treasure Island 2013 

Client Sample ID: BINGRP4-003-06131 :i 
Date Collected: 06113113 08:33 
Date Received: 0611'7/13 08:30 

Method: GA~01~R ~ Radiun1·226 & Other Ganuna Ernittcrs (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Gesium-137 

Lead-210 

Lctid-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0826 u 
0.420 

0.182 u 
0,451 

0.0146 u 
1.09 u 

0,425 

0.362 

11.3 

0.209 u 

0.451 

0.420 

0.188 

0.317 u 
0.0401 u 

0.317 u 
0.425 

Client Sample ID: BINGRP4-004-061313 
Date Collected: 06113113 08:40 
Date Received: 06117113 08:30 

Count 

Uncert. 

(2o+/·) 

0.135 

0.135 

0.531 

0.0952 

0.0272 

0.962 

0.0911 

0.104 

1.118 

0.323 

0.0952 

0.135 

0.0537 

0.405 

0.110 

0.405 

0.0911 

Total 

Uncert. 

(2cr+/-) 

0.135 

0.142 

0.532 

0.106 

0.0273 

0.970 

0.106 

0.111 

1.87 

0.323 

0.106 

0.142 

0.0571 

0.406 

0.110 

0.406 

0.106 

Method: GA-01-R ~ Radium~226 & Other Gam1na Emitters (GS) 

Analyte 

ACtinium-227 

Actinium 228 

Bismuth-212 

Bismuth"214 

Ceslum-137 

Lead·210 

Lead"212 

Lcud-214 

Potassium-40 

Protactinium-231 

R.adlllm"226 

R.adium-228 

Thallium-208 

Thorium-234 

Uranitim-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.243 u 
0.300 

0.195 u 

0.405 

-0.0235 u 
0.713 u 
0.225 

0.485 

10.3 

0.578 u 
0.405 

0.300 

0.137 

0.838 u 
0.198 u 
0.838 u 

0.225 

Count 

Uncert. 

(20+/-) 

0.345 

0.136 

0.414 

0.116 

0.231 

1.07 

0,0833 

0.110 

1.55 

0.628 

0.116 

0.136 

0.0441 

0.481 

0.180 

0.481 

0.0833 

Total 

Uncort. 

(2o+f-) 

0.347 

0.139 

0.414 

0.124 

0.231 

1.07 

0.0882 

0.121 

1.88 

0.631 

0.124 

0.139 

0.0463 

0.489 

0.181 

0.489 

0.0882 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.811 pCi/g 

0.233 pCifg 

0.931 pCi/g 

0.0370 pCifg 

0.0473 pCifg 

1.34 pCifg 

0.0940 pCi/g 

0.0940 pCi/g 

0.596 pCi/g 

1.10 pCi/g 

0.03"/0 pCi/g 

0.233 pCi/g 

0.0396 pCi/g 

1.36 pCi/g 

0.241 pCi/g 

1.36 pCi/g 

0.0940 pG!/g 

MOC Unit 

0.572 pCi/g 

0.257 pCi/g 

0.729 pCi/g 

0.0764 pCi/g 

0.0944 pCi/g 

1.79 pC"1/g 

0.118 pCi/g 

0.0909 pCi/g 

0.727 pCilg 

1.73 pCi/g 

0.0764 pCi/g 

0.257 pCi/g 

0.0369 pCi/g 

1.56 pCi/g 

0.260 pCi/g 

1.56 pCi/g 

0.118 pCi/g 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160-2740-3 
Matrix; Solid 

Prepared 

06119/1314:15 

Analyzed 

07/10/13 09:24 

06/19/1314:15 07/10/13 09:24 

06/19/13 14:15 07/10/13 09:24 

06/19/13 14:15 

06/19/13 14:15 

06/19113 14;15 

06/19/13 14:15 

07/10/13 09:24 

07/10/13 09:24 

07/10/13 09:24 

07/10/13 09:24 

06/19/13 14:15 07/10/13 09:24 

06/19/13 14:15 07/10/13 09:24 

06119113 14:15 07/10/13 09:24 

06/19/1314:15 07/10/13 09:24 

06/19/13 14:15 07/10/13 09:24 

06/19/1314;15 

06/19/1314;15 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

07/10/13 09:24 

07/10/13 09:24 

07/10/13 09:24 

07/10/13 09:24 

07/10/13 09:24 

Oil Fae 

Lab Sample ID: 160-2740-4 
Matrix: Solid 

Prepared 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/1314:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

Analyzed 

07/10/13 09:25 

07/10/13 09:25 

Ol/10/13 09:25 

07/10/13 09:25 

07/10/13 09:25 

07/10/13 09:25 

07110/13 09:25 

07/10/13 09:25 

06/19/1314:15 07/10/13 09:25 

06/19/1314:15 07/10/13 09:25 

06/19/1314:15 07/10/13 09:25 

06/19/1314:15 07/10/13 09:25 

06/19/1314:15 07/10/13 09:25 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

07/10/13 09:25 

07/10/13 09:25 

07/10/13 09:25 

07/10/13 09:25 

Oil Fae 

TestAmerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&l 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP4 .. Q05"061313 
Datc Colloctod: 06/13/13 08:46 
Date Received: 06/17/13 08:30 

Method: GA·01·R H Radiu1n·226 & Other Gan1ma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Ce-sium-137 

Lead-210 

Lcad-212 

Lead-214 

Potasslum-40 

Protactinium-231 

Hactium-226 

Radium-228 

Thal!ium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0598 u 

0.515 

0.212 u 
0.355 

0.0107 u 
0.538 u 
0.350 

0.390 

10.4 

-0.131 u 
0.355 

0.515 

0.182 

0.665 u 
0.0950 u 

0.665 u 
0.350 

Client Sample ID: BINGHP4 .. 006"061313 
Date Collected: 06/13/13 08:54 
Dato Received: 06/17/13 08:30 

Count 

Uncert. 

(2a+/-) 

0.176 

0.106 

0.423 

0.0993 

0.0317 

0.808 

0.0784 

0.0881 

1.22 

0.696 

0.0993 

0.106 

0.0404 

0.375 

0.191 

0.375 

0.0784 

Total 

Uncert. 

(2o+/-) 

0.176 

0.118 

0.424 

0.106 

0.0317 

0.810 

0.0906 

0.0970 

1.62 

0.696 

0.106 

0.118 

0.0446 

0.382 

0.192 

0.382 

0.0906 

Method: GA"01-R ~ Raditn11·226 & Other Garnn1a E1nittors (GS} 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Oismuth-214 

Cesium-137 

Lead-210 

Lcad·212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-23'1 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

o.0349 u 
0.511 

0.400 u 
0.412 

0.000157 u 
·0.283 Li 

0.474 

0.394 

10.2 

0.317 u 
0.412 

0.511 

0.208 

0.668 Li 

0.0881 Li 

0.668 u 

0.474 

Count 

Uncert. 

(2o+/~) 

0.126 

0.151 

0.433 

0.120 

0.0277 

1.53 

0.0907 

0.0929 

1.37 

0.892 

0.120 

0.151 

0.0540 

0.501 

0.195 

0.501 

0.0907 

Total 

Uncert. 

(2o+/·) 

0.126 

0.159 

0.435 

0.128 

0.0277 

1.53 

0.109 

0.101 

1.72 

0.893 

0.128 

0.159 

0.0581 

0.506 

0.195 

0.506 

0.109 

LOO 

0.500 

LOO 

0.500 
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MDC Unit 

0.302 pCifg 

0.0644 pCi/g 

0.725 pCi/g 

0.103 pCi/g 

0.0558 pCi/g 

1.35 pCi/g 

0.0984 pCifg 

0.0821 pCi/g 

0.589 pCilg 

1.23 pCi/g 

0.103 pCi/g 

0.0644 pCi/g 

0.0249 pCifg 

1.26 pCi/g 

0.322 pCi/g 

1.26 pCi/g 

0.0984 pCi/g 

MDC Unit 

0.248 pCi/g 

0.0819 pCilg 

0.692 pCilg 

0.119 pCi/g 

0.0537 pCi/g 

1.80 pCi/g 

0.105 pCilg 

0.0946 pCi/g 

0.786 pCifg 

1.55 pCi/g 

0.119 pCi/g 

0.0819 pCi/g 

0.0463 pCi/g 

1.48 pCilg 

0.332 pCilg 

1.48 pCi/g 

0.105 pCf/g 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160"27 40"5 
Matrix; Solid 

Prepared 

06/19/13 14:15 

06/19113 14:15 

06/19/13 14:15 

06/19/13 14:15 

06119/13 14:15 

06/19/13 14:15 

06119113 14:15 

Analyzed 

07/10113 09:26 

07/10/13 09:26 

07/10/13 09:26 

07/10/13 09:26 

07/10113 09:26 

07/10/13 09:26 

07110/13 09:26 

06/19113 14:15 07/10113 09:26 

06/19/13 14:15 

06119/13 14:15 

06/19/13 14:15 

06/19113 14:15 

06119/13 14:15 

06/19113 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

07/10/13 09:26 

07110113 09:26 

07110/13 09:26 

ff//10/13 09:26 

07110/13 09:26 

07110113 09:26 

07110/13 09:26 

07/10/13 09:26 

07110/13 09:26 

Oil Fae 

Lab Sample ID: 160"27 40"6 
Matrix: Solid 

Prepared 

06/19/13 14:15 

06119/13 14:15 

06119/13 14:15 

06/19/13 14:15 

06119113 14:15 

06119113 14:15 

06119/13 14:15 

06/19113 14:15 

06/19113 14:15 

06119113 14:15 

06119/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06119113 14:15 

Analyzed 

01i10!13 09:26 · 
07/10/13 09:26 

07/10/13 09:26 

07110/13 09:26 

07/10/13 09:26 

07110/13 09:26 

07/10/13 09:26 

07110/13 09:26 

07110/13 09:26 

07/10/13 09:26 

07/10/13 09:26 

07/10113 09:26 

07/10/13 09:26 

07/10113 09:26 

06119113 14:15 07/10/13 09:26 

06/19113 14:15 07/10/13 09:26 

06/19/13 14:15 07/10/13 09:26 

Oil Fae 

TestAmerica St Louis 

7/16/2013 



141 of 149

PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP4"00"7°06'l313 
Date Collected: 06113113 09:00 
Date Received: 06117113 08:30 

Method: GA-01-R - Radiuin-226 & Other Ga1n1na E1nitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismulh-212 

Bismuth-214 

Cesium-137 

Lead-210 

L<rnd-212 

L!!ad-214 

Potassium-40 

Protactinium-231 

f{aciium-226 

R<1diui11-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Tlloriurn 228 

Result Qualifier 

0.0561 u 
0,308 

0.212 u 
0.414 

0.00346 u 
0.0639 u 

0.278 

0.363 

11.4 

0.412 u 

0.414 

0.308 

0.0575 u 
0.380 u 

0.0596 u 
0.380 u 
0.278 

Client Sampln ID: BINGRP4"008"061313 
Date Collected: 06113113 09:07 
Date Received: 06117113 08:30 

Count 

Uncert. 

(2c+/-) 

0.0700 

0.149 

0.409 

0.0945 

0.0299 

0.999 

0.0878 

0.125 

1.37 

0.397 

0.0945 

0.149 

0.0471 

0.457 

0.0871 

0.457 

0.0878 

Total 

Un cert. 

{2a+/-) 

0.0704 

0.152 

0.410 

0.104 

0.0299 

0.999 

0.0948 

0.130 

1.80 

0.399 

0.10'1 

0.152 

0.0475 

0.459 

0.0873 

0.459 

0.0948 

Method: GA-01-R - Radiurn-226 & Other Garnrna Ernitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Ccsium-137 

Lead-210 

Lead~212 

Lend-214 

Potassium~40 

Protactinium-231 

Radiwn·226 

Radium-228 

Tl1alliurn-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.000 u 
0.489 

0.0347 u 
0,346 

-0.0105 u 
·0.0947 u 

0.379 

0.344 

9.40 

0.126 u 

0.346 

0.489 

0.147 

0.395 u 
0.0122 u 

0.395 u 
0.379 

Count 

Uncert. 

(2c+/·) 

0.141 

0.124 

0.422 

0.141 

0.0454 

0.872 

0.0925 

0.0837 

1.38 

0.246 

0.141 

0.124 

0.0506 

0.821 

0.182 

0.821 

0.0925 

Total 

Uneert. 

(2o+l·) 

0.141 

0.133 

0.422 

0.145 

0.0455 

0.872 

0.105 

0.0910 

1.68 

0.247 

0.145 

0.133 

0.0528 

0.822 

0.182 

0.822 

0.105 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.322 pCilg 

0.188 pCi/g 

0.704 pCi/g 

0.0877 pCi/g 

0.0556 pC!/g 

1.90 pCi/g 

0.127 pCi/g 

0.127 pCi/g 

0.558 pCi/g 

1.52 pCi/g 

0.0877 pCi/g 

0.188 pCi/g 

0.0707 pCi/g 

1.57 pCi/g 

0.292 pCi/g 

1.57 pCi/g 

0.127 pCi/g 

MOC Unit 

0.260 pCi/g 

0.0912 pCi/g 

0.791 pCi/g 

0.141 pCi/g 

0.0812 pCi/g 

1.37 pCi/g 

0.0990 pCi/g 

0.0896 pCi/g 

0.617 pCi/g 

1.69 pC!/g 

0,141 pCi/g 

0.0912 pCflg 

0.0518 pCi/g 

1.44 pCi/g 

0.320 pCi/g 

1.44 pCifg 

0.0990 pCi/g 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160-2740"7 
Matrix: Solid 

Prepared 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 1'1:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06119/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

Analyzed 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07 /10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07110113 09:27 

07110/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

07/10/13 09:27 

Oil Fae 

Lab Sample ID: 160"2740°8 
Matrix: Solid 

Prepared 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

06119/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

Analyzed 

07/10/13 09:28 

07/10/13 09:28 

07/10/13 09:28 

07/10113 09:28 

07/10/13 09:28 

0"//10113 09:28 

07/10/13 09:28 

07/10/13 09:28 

07/10/13 09:28 

06/19/13 14:15 07/10/13 09:28 

06/19/1314:15 07/10/13 09:28 

06/19/13 14:15 07/10/13 09:28 

06/19/1314:15 07/10/13 09:28 

06/19/1314:15 07/10/13 09:28 

06/19/13 14:15 07/10113 09:28 

06119/1314:15 07/10/13 09:28 

06/19/1314:15 07/10/13 09:28 

Dil Fae 

TestAmerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: 131NGRP4·009-0613'13 
Date Collected: 06113113 09:15 
Date l'leceived: 06/17113 08:30 

Method: GA-01"R - Raditnn-226 & Other G~unma En1itters (GS) 

Anatyte 

Actlnium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lc<ld·212 

Load-214 

Potassium-40 

Protactinium-231 

Radiurn-226 

Radium-228 

Thalliurn-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.135 u 

0.266 u 
0.250 u 
0.469 

-0.00498 u 
0.435 u 
0.340 

0.507 

10.3 

0.183 u 
0.469 

0.266 u 
0.152 

1.25 u 
0.0224 u 

1.25 u 
0.340 

Client Sample ID: BINGRP4·0'10-0613i 3 
Date Collccted: 06113113 09:12 
Date Received: Ofi/17/13 08:30 

Count 

UncerL 

(2o-+I-) 

0.270 

0.150 

0.509 

0.133 

0.0489 

1.02 

0.132 

0.120 

1.63 

0.701 

0.133 

0.150 

0.0656 

1.06 

0.161 

1.06 

0.132 

Total 

UncerL 

(20-+/-) 

0.271 

0.153 

0.509 

0.141 

0.0489 

1.02 

0.140 

0.131 

1.94 

0.701 

0.141 

0.153 

0.0674 

1.07 

0.161 

1.07 

0.140 

Method: GA-01-R - Hadiuin-226 & Other Gairuna Etnitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesiurn-137 

LBad-210 

Load-212 

Lcad-214 

Potassimn-40 

Protactiniurn-231 

Radlum-226 

Radiurn-228 

Thallitmi-208 

Thorium-23'1 

Uranium-235 

Uranium-238 

Thorhm1 228 

Result Quatlficr 

0.0721 u 
OAOO 

0.423 u 
0.373 

-0.00285 u 
1.00 u 

0.471 

0.508 

12.1 

0.229 u 
0.3"/3 

0.400 

0.124 

0.563 u 
0.200 u 
0.563 u 

0.471 

Count 

Uncert. 

{2o-+/-) 

0.103 

0.120 

0.496 

0.106 

0.0372 

1.14 

0.0863 

0,112 

1.43 

0.461 

0.106 

0.120 

0.0419 

0.813 

0.164 

0.813 

0.0863 

Total 

Un cert. 

(2o-+/-) 

0.103 

0.126 

0.498 

0.113 

0.0372 

1.14 

0.106 

0.124 

1.89 

0.461 

0.113 

0.126 

0.0438 

0.815 

0.166 

0.815 

0.106 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.457 pCi/g 

0.318 pCi/g 

0.886 pCi/g 

0.118 pCi/g 

0.0897 pCi/g 

1.88 pCi/g 

0.144 pCi/g 

0.104 pCi/g 

0.930 pCi/g 

1.83 pCi/g 

0.118 pCi/g 

0.318 pCi/g 

0.0674 pCl/g 

1.46 pCi/g 

0.423 pCilg 

1.46 pCi/g 

0.144 pCi/g 

MDC Unit 

0,340 pCi/g 

0.222 pCi/g 

0.807 pCi/g 

0.0930 pCi/g 

0.0683 pCi/g 

1 .16 pCl/g 

0.0935 pCf/g 

0.0952 pCi/g 

0.627 pCi/g 

1.16 pCi/g 

0,0930 pCi/g 

0.222 pCilg 

0.0437 pCi/g 

1.35 pCi/g 

0.259 pCi/g 

1.35 pCi/g 

0.0935 pCi/g 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160-2"740-9 
Matrix; Solid 

Prepared 

06/19/13 14:15 

06/1911314:15 

Analyzed 

07110/13 09:28 

07/10/13 09:28 

06/19113 14:15 07/10/13 09:28 

06/19/13 14:15 07/10/13 09:28 

06/19/13 14:15 07110/13 09:28 

06/19/13 14:15 

06/19/13 14:15 

06/19113 14:15 

06119113 14:15 

06/19/13 14:15 

06/19/1314:15 

06119/1314:15 

06/19/1314:15 

07/10/13 09:28 

07/10/13 09:28 

07/10113 09:28 

07/10/13 09:28 

07/10/13 09:28 

07/10/13 09:28 

07/10113 09:28 

07/10113 09:28 

06/1911314:15 07/10113 09:28 

06/19/1314:15 07/10/13 09:28 

06/19/1314:15 07/10/13 09:28 

06/1911314:15 07110/13 09:28 

Oil Fae 

Lab Sample ID: 160-2740-10 
Matrix: Solid 

Prepared 

06119/13 14:15 

06119/1314:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

0611911314:15 

06/19/1314:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

06119/1314:15 

Analyzed 

07/10/13 09;29 

07/10/13 09:29 

07/10/13 09:29 

07/10/13 09:29 

07/10/13 09:29 

07110113 09:29 

07/10/13 09:29 

07110113 09:29 

07/10/13 09:29 

07110/13 09:29 

07/10/13 09:29 

07/10/13 09:29 

06119/13 14:15 07110/13 09:29 

06/19/13 14:15 07110113 09:29 

06/19/13 14:15 07/10113 09:29 

06/19/13 14:15 07/10/13 09:29 

06/19113 14:15 07/10/13 09:29 

Oil Fae 

TestAmerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client Shaw Environmental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

Client Samplo ID: BINGRP4"011"061313 
Date Collected: 06/13/13 09:29 
Date l<eceived: 06/17/13 08:30 

Method: GA .. 01-R - Hadium-226 & Other Ganuna E1nitters (GS) 

Analyte 

Aclinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesiurn-137 

lead-210 

Load·212 

Laad-214 

Potassium-40 

Prolactinium-231 

Radium-226 

Radillm-228 

Thalliwn-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.308 u 

0.540 

0.125 u 
0.350 

-0.00443 u 
1.11 u 

0.376 

0.432 

10.4 

-0.230 u 
0.350 

0.540 

0.202 

0.262 u 
0.115 u 
0.262 u 
0.376 

Client Sampl<l ID: BINGRP4"012"061313 
Date Collected: 06/13/13 09:35 
Date Received: 06/17/13 08:30 

Count 

Uncert. 

(2cr+/-) 

0.3l6 

0.142 

0.547 

0.113 

0.0752 

1.40 

0.101 

0.129 

1.49 

0.988 

0.113 

0.142 

0.0659 

0.248 

0.240 

0.248 

0.101 

Total 

Uncert. 

(2o+/-) 

0.382 

0.153 

0.547 

0.118 

0.0752 

1.41 

0.129 

0.141 

1.83 

0.988 

0.118 

0.153 

0.0691 

0.250 

0.240 

0.250 

0.129 

Method: GA-Q1 .. R -Radium-226 & Other Ga1n1na En1itters (GS) 

Anatyte 

ActiOillm-227 -

Actinium 228 

Bismuth-212 

13ismuth·214 

Ceslum-137 

Lead-210 

Load-212 

lead-214 

Potassium-40 

Protaclinium-231 

Hadium-226 

Hadium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranlurn-238 

Thorium 228 

Result Qualifier 

-0.209 u 
0.506 

0.000 u 

0.433 

0.0109 u 
0.100 u 
0.494 

0.579 

9.52 

-0.0594 u 
OA33 

0.506 

0.188 

0.418 u 
0.0218 u 

0.418 u 
0.494 

Count 

Uncert. 

(2cr+f.) 

0.336 

0.199 

0.210 

0.161 

0.049? 

0.961 

0.117 

0.136 

1.61 

1,02 

0.161 

0.199 

0.0629 

0.531 

0.217 

0.531 

0.11? 

Total 

Uncert. 

(2o+/-) 

0.33? 

0.205 

0.210 

0.167 

0.0497 

0.961 

0.133 

0.149 

1.88 

1.02 

0.167 

0.205 

0.0659 

0.532 

0.217 

0.532 

0.133 

LOQ 

0.500 

LOQ 

0.500 
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MOC Unit 

0.619 pCi/g 

0.0881 pCifg 

0.976 pCifg 

0.117 pCi/g 

0.0877 pCi/g 

2.07 pCi/g 

0.112 pCi/g 

0.128 pCi/g 

0.951 pC!lg 

1.73 pC!/g 

0.117 pCi/g 

0.0881 pC!/g 

0.0641 pCl/g 

2.00 pCi/g 

0.375 pCi/g 

2.00 pCJ/g 

0.112 pCi/g 

MDC Unit 

0.561 pCi/g 

0.285 pCi/g 

1.28 pCi/g 

0.170 pCi/g 

0.0978 pCi/g 

1.83 pCi/g 

0.109 pCi/g 

0.116 pCi/g 

0.682 pCi/g 

1.85 pCi/g 

0.170 pCifg 

0.285 pCi/g 

0.0454 pCi/g 

1.71 pCi/g 

0.387 pCtlg 

1.71 pCi/g 

0.109 pCilg 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160-27 40-11 
Matrix: Solid 

Prepared 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

06/19/1314:15 

06/19/13 14:15 

06/19/1314:15 

Analyzed 

07/10/13 09:29 

07/10/13 09:29 

07110/13 09:29 

07/10/13 09:29 

07/10/13 09:29 

fff/10/13 09:29 

07/10/13 09:29 

07110/13 09:29 

07110/13 09:29 

07/10/13 09:29 

07/10/13 09:29 

07/10/13 09:29 

0?/10/13 09:29 

07/10/13 09:29 

07/10/13 09:29 

07/10113 09:29 

07/10/13 09;29 

Oil Fae 

Lab Sampl<l ID: 160"2740"12 
Matrix: Solid 

Prepared 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

06119/13 14:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14;15 

06/19/13 14:15 

06/19/13 14:15 

Analyzed 

07/10/1310:26 

07/10/13 10:26 

07/10/1310:26 

07/10/13 10:26 

07/10/13 10:26 

07/10/1310:26 

07/10/13 10:26 

07/10/13 10:26 

07/10/13 10:26 

07/10/13 10:26 

07/10/13 10:26 

06/19/13 14:15 07/10/13 10:26 

06/19/13 14:15 07/10/13 10:26 

06/19/13 14:15 07/10/13 10:26 

06/19/13 14:15 07/10/13 10:26 

06/19/13 14:15 07/10/13 10:26 

06/19/13 14:15 07/10/13 10:26 

Oil Fae 

TestAmerica St Louis 

7116/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client: Shaw Environn1ental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP4°01:l-061313 
Date Collected: 06/13/13 09:42 
Date Received: 06/11/13 08:30 

Method: GA-01-R - Radiuro-226 & Other Gam1na Ernitters (GS) 

Analyle 

Ac!inium-227 

Actinium 228 

Bismuth-212 

Bisnmth·214 

Cesium-137 

Lead-210 

Lcad-212 

Lcad-214 

Polassium-40 

Pmtactinium-231 

Radium-226 

Radium-228 

Thalliurn-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.0132 u 

0.357 

0.359 u 
0.356 

-0.00916 u 
0.197 u 
0.376 

0.490 

9J)1 

0.213 u 
0.356 

0.357 

0.0735 

0.192 u 
0.0759 u 

0.192 u 
0.376 

Client Sample ID: BINGRP4-014-061313 
Date Collected: 06/13/13 09:50 
Date Received: 06/17/13 08:30 

Count 

UneerL 

(20'+!-) 

0.0147 

0.171 

0.477 

0.111 

0.0394 

0.738 

0.0810 

0.0950 

1.44 

0.260 

0.111 

0.171 

0.0437 

0.363 

0.134 

0.363 

0.0810 

Total 

UneerL 

(20'+/-) 

0.0148 

0.175 

0.478 

0.117 

0.0394 

0.738 

0.0945 

0.108 

1.74 

0.261 

0.117 

0.175 

0.0443 

0.364 

0.134 

0.364 

0.0945 

Method: GA-01-R • Radiun1~226 & Other Garnma Emitters (GS) 

Analyte 

Aclinium-22l 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

ProtacUnium-231 

Radium-226 

Radium-228 

lhaltium-208 

Thorlum-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.22l u 
0.268 u 
0.213 u 

0.407 

·0.0268 u 
0.177 u 
0.383 

0.440 

10.2 

0.160 u 
0.407 

0.268 u 
0.179 

0.444 u 
0.0338 u 

0.444 u 
0.383 

Count 

Uneert. 

(20'+/-) 

0.344 

0.131 

0.535 

0.134 

0.339 

1.14 

0.0960 

0.100 

1.57 

0.494 

0.134 

0.131 

0.0509 

0.519 

0.201 

0.519 

0.0960 

Total 

Uneert, 

(20'+/-) 

0.346 

0.134 

0.536 

0.140 

0.339 

1.14 

0.108 

0.110 

1.88 

0.494 

0.140 

0.134 

0.0542 

0.621 

0.201 

0.521 

0.108 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.539 pCi/g 

0.217 pCi/g 

0.788 pCi/g 

0.0960 pC!/g 

0.0705 pCi/g 

1.37 pCi/g 

0.0988 pCi/g 

0.0689 pCi/g 

0.957 pCi/g 

1.30 pCifg 

0.0960 pCi/g 

0.211 pCi/g 

0.0623 pCifg 

1.23 pCi/g 

0.239 pCi/g 

1.23 pCifg 

0.0988 pCl/g 

MDC Unit 

0.573 pCi/g 

0.307 pCi/g 

0.944 pCi/g 

0.108 pCi/g 

0.101 pCi/g 

1.98 pCVg 

0.0987 pCifg 

0.108 pCi/g 

0.753 pCifg 

1.91 pClfg 

0.108 pCi/g 

0.307 pCi/g 

0.0382 pCi/g 

1.70 pCi/g 

0.359 pCi/g 

1.70 pCi/g 

0.0987 pCtfg 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160-2140-13 
Matrix: Solid 

Prepared 

06/19/1314:15 

06119/1314:15 

06/19/1314:15 

06/19/13 14:15 

06119/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

Analyzed 

07/10/13 10:27 

07/10/13 10:27 

07/10/13 10:27 

07/10/1310:27 

07/10/13 10:27 

07/10/1310:27 

07/10/1310:27 

06/19/13 14:15 07/10/13 10:27 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

07/10/13 10:27 

07/10/13 10:27 

ff//10/13 10:27 

07/10/13 10:27 

07/10/13 10:27 

07/10/13 10:27 

07110/13 10:27 

07/10/13 10:27 

07/10/13 10:27 

Oil Fae 

Lab Sample ID: 160°2740-14 
Matrix: Solid 

Prepared 

06/19/1314:15 

06/19/13 14:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

Analyzed 

07/10/13 10:28 

07 /10/13 10:28 

07/10/13 10:28 

07/10/13 10:28 

07/10/1310:28 

0711011310:28 

07/10/1310:28 

07/10/13 10:28 

07/10/13 10:28 

07/10/13 10:28 

06/19/13 14:15 07/10/13 10:28 

06/19/13 14:15 07/10/13 10:28 

06/19/13 14:15 07/10/13 10:28 

06/19/13 14:15 07/10/13 10:28 

06/19/13 14:15 07110/13 10:28 

06/19/13 14:15 07/10/13 10:28 

06/19/13 14:16 07/10/13 10:28 

DH Fae 

TestAmerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

Cll<rnt Sample ID: 131NGRP4"015"061313 
Date Collected: 06/13/13 09:57 
Date Received: 06117/13 08:30 

Method: GA~01nR - Radiutn-226 & Other Gmnrna En1itters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bisrnuth·212 

Bismuth-214 

Cesium-137 

Lead-210 

Lcad-212 

Lead-214 

Potassium-40 

Protac!iniurn-231 

Radium-226 

Radiutn-228 

Thallium-208 

Thorium-234 

Uranium-235 

U.ranium-238 

Thorium 228 

Result Qualifier 

-0.225 u 

0.395 

0.25'1 u 
0.315 

-0.000/32 u 
0.541 u 
0.349 

0.438 

9.35 

0.173 u 
0.315 

0.395 

0.182 

0.363 u 
0.137 u 
0.363 u 
0.349 

Client Sample ID: BINGRP4"016"061313 
Date Collected: 06/13/1310:05 
Date Received: 06/17/13 08:30 

Count 

UncerL 

(20+/-) 

0.305 

0.141 

0.390 

0.110 

0.0274 

0.861 

0.0768 

0.0870 

1.18 

0.255 

0.110 

0.141 

0.0544 

0.385 

0.162 

0.385 

0.0768 

Total 

Un cert. 

(20"+/-) 

0.307 

0.147 

0.390 

0.114 

0.0274 

0.863 

0.0891 

0.0982 

1.52 

0.256 

0.114 

0.147 

0.0576 

0.387 

0.163 

0.387 

0.0891 

Method: GA-01-R - Radiuin-226 & Other Ga1nrna En1itters {GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bistnuth-214 

Cesium-137 

Lead-210 

Lcad-212 

Lcud-214 

Potassiurn·40 

Protactinium-231 

Radium-226 

Radiurn-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Hesult Qualifier 

"0.283 u 
0.327 

-0.0835 u 

0.396 

0.00948 u 
1.20 u 

0,349 

0.415 

9.44 

0.290 u 
0.396 

0.327 

0.154 

0.268 u 
0.133 u 
0.268 u 
0.349 

Count 

Uncert. 

(2o+/-) 

. 0.330 

0.145 

0.428 

0.103 

0.0332 

1.21 

0.0900 

0.0858 

1.31 

0.271 

0.103 

0.145 

0.0510 

0.277 

0.184 

0.277 

0.0900 

Total 

Uncert. 

(2o+/-) 

0.332 

0.148 

0.428 

0.111 

0.0332 

1.22 

0.101 

0.0960 

1.63 

0.273 

0.111 

0.148 

0.0535 

0.278 

0.184 

0.278 

0.101 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.505 pCi/g 

0.111 pCi/g 

0.654 pCi/g 

0.114 pCi/g 

0.0515 pCi/g 

1.44 pCi/g 

0.0932 pCi/g 

0.0802 pCi/g 

0.614 pCi/g 

1.30 pCi/g 

0.114 pCi/g 

0.111 pCi/g 

0.0450 pCi/g 

1.28 pCi/g 

0.311 pCl/g 

1.28 pCi/g 

0.0932 pCi/g 

MDC Unit 

0.542 pCi/g 

0.234 pCi/g 

0.779 pCi/g 

0.102 pCi/g 

0.0598 pCi/g 

1.67 pCi/g 

0.0994 pCi/g 

0.102 pCi/g 

0.780 pCi/g 

1.53 pCi/g 

0.102 pCi/g 

0.234 pCi/g 

0.0508 pCi/g 

1.60 pCi/g 

0.278 pCi/g 

1.60 pCi/g 

0.0994 pCJ/g 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160"2740"15 
Matrix: Solid 

Prepared 

06/19/13 14:15 

Analyzed 

07/10/13 10:30 

06/19/13 14:15 0"1/10/13 10:30 

06/19/13 14:15 07/10/13 10:30 

06/19/13 14:15 07/10/13 10:30 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

07/10/13 10:30 

07/10/13 10:30 

07/10/13 10:30 

07/10/13 10:30 

07/10/13 10:30 

07/10/13 10:30 

07/10113 10:30 

06/19/1314:15 07/10/13 10:30 

06/19/13 14:15 07/10/13 10:30 

06/19/1314:15 07/10/13 10:30 

06/19/1314:15 07/10/13 10:30 

06119/1314:15 07/10/13 10:30 

06/19/1314:15 07/10/13 10:30 

Dil Fae 

Lab Sampl(l ID: 160-.2740"16 
Matrix: Solid 

Prepared 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

Analyzed 

07/10/13 10:31 

07/10/13 10:31 

07/10/13 10:31 

07/10/13 10:31 

07/10/13 10:31 

07/10/13 10:31 

07/10/13 10:31 

06/19/1314:15 07/10/13 10:31 

06/19/1314:15 07/10/13 10:31 

06/19/1314:15 07/10/13 10:31 

06/19/1314:15 07/10/13 10:31 

06/19/1314:15 07/10/1310:31 

06/19/13 14:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

07/10/1310:31 

07/10/13 10:31 

07110/1310:31 

07/10/13 10:31 

07/10/13 10:31 

Oil Fae 

TestAmerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample' ID: BINGRP4-01 "7 -061313 
Date Collected: 06/13/13 10:12 
Date Received: 06/r//13 08:30 

Method: GA-01-H • Radiu1n~226 & Other Garruna E1nitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth·212 

Bismuth-214 

C-esium-137 

Lead-210 

Lcad-212 

Lcad-214 

Potassium·40 

Prolactinium-231 

Radium·-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.0904 u 
0.319 

0.393 u 
0.420 

-0.000707 u 
-0.165 u 
0.338 

0.278 

9.10 

0.403 u 
0.420 

0,319 

0.182 

0.281 u 
0.0539 u 

0.281 u 
0.338 

Client Sample ID: BINGRP4-0"18·061313 
Date Collected: 06/13113 10:20 
Date Received: 06/17/13 08:30 

Count 

Uncert. 

(2o+/-) 

0.259 

0.101 

0.452 

0.108 

0.0341 

1.49 

0.102 

0.0873 

1.33 

0.514 

0.108 

0.101 

0.0451 

0.408 

0.185 

0.408 

0.102 

Total 

Uncert. 

(2o-+/-) 

0.259 

0.106 

0.454 

0.117 

0.0341 

1.49 

0.111 

0.0920 

1.62 

0.516 

0.111 

0.106 

0.0489 

0.409 

0.185 

0.409 

0.111 

Method: GA-01~R ~ R<:'ldium-226 & Other Gan1n1a Etnitters (GS) 

Ana1yte 

Actinlum-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lcad-212 

Lnad-214 

PQtassium-40 

Protaclinium~231 

Radium·226 

Radium-228 

Thnllium-208 

Thorlum-234 

Uranium-235 

Urnnium-238 

Thorium 228 

Result Qualifier 

~0.000635 u 
0.405 

0.334 u 
0.340 

0.000 u 
0.293 u 
0.348 

0,285 

8.69 

0.372 u 
0.340 

0.405 

0,131 

0.540 u 
0.0556 u 

0.540 u 
0.348 

Count 

Uncert. 

(2cr+/·) 

0.240 

0.143 

0.427 

0.107 

0.00939 

1. 16 

0.0947 

0.109 

1.34 

0.431 

0.107 

0.143 

0.0419 

0.420 

0.125 

0.420 

0.0947 

Total 

Uncert. 

(2a+I·) 

0.240 

0.149 

0.428 

0.112 

0.00939 

1.17 

0.105 

0.112 

1.61 

0.433 

0.112 

0.149 

0.0441 

0.424 

0.125 

0.424 

0.105 

LOCl 

0.500 

LOQ 

0.500 
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MDC Unit 

0.441 pCi/g 

0.194 pCi/g 

0.733 pCi/g 

0.103 pCi/g 

0.0634 pCi/g 

2.16 pCi/g 

0.120 pCi/g 

0.124 pCi/g 

1.07 pCi/g 

1.37 pCi/9 

0.103 pCi/g 

0.194 pCi/g 

0.0372 pCi/g 

1.64 pCi/g 

0.301 pCi/g 

1.64 pCi/g 

0.120 pCi/g 

MOC Unit 

0.422 pCi/g 

0.0932 pCi/g 

0.699 pCifg 

0.112 pCifg 

0.0639 pCi/g 

1.79 pCi/g 

0.104 pCi/g 

0.116 pCifg 

0.631 pCi/g 

1.58 pCi/g 

0.112 pCi/g 

0.0932 pCi/g 

0.0388 pCi/g 

1.21 pCi/g 

0.265 pCi/g 

1.21 pCi/g 

0.104 pCi/g 

TestAmerica Job ID: 160-2740-2 

Lab Sample ID: 160-27 40-17 
Matrix: Solid 

Prepared Analyzed Oil Fae 

06/19/13 14:15 07/10113 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 01/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 01/10/13 10:32 

06/19/13 14:15 Ol/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

Lab Sample ID: 160-2740-18 
Matrix: Solid 

Prepared Analyzed 

06/19/1314:15 07/10/13 10:32 

06/19/1314:15 07/10/13 10:32 

06/19/1314:15 07/10/13 10:32 

06/19/1314:15 07/10/13 10:32 

06/19/1314:15 07/10/13 10:32 

06/19/1314:15 07/10/13 10:32 

06/19/1314:15 07/10/13 10:32 

06/19/13 14:15 

06/19/13 14:15 

06/19/1314:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

07/10/13 10:32 

07/10/13 10:32 

07/10/13 10:32 

07/10/13 10:32 

07/10/13 10:32 

07/10/1310:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

06/19/13 14:15 07/10/13 10:32 

Oil Fae 

TestAmerica St Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

QC Sample Results 
Cllent: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Method: GA··01-R - Radium-226 & Other Gamma Emitters (GS) 

Lab Sample ID: MB 160-56710/1 -A 
Matrix: Solid 
Analysis Batch: 60082 

Analyte 

Aclinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

MB MB 

Result Qualifier 

0.01926 u 
0.04324 u 

0.04526 u 

-0.01482 u 

0.0000 u 

0.1927 u 

-0.02261 u 

0.004753 u 

-0.0?557 u 

0.1036 u 

·0.01482 u 

0.04324 u 

-0.005565 u 

0.298'1 u 
0.06472 u 

0.2984 u 

-0.02261 u 

Lab Sample ID: I.CS 160-56710/2-A 
Matrix: Solid 
Analysis Batch: 60083 

Analyte 

Americium-241 

Cesium-137 

Cobalt-60 

Spike 

Added 

97.6 

31.7 

Lab Sample ID; 160-2740-1 DU 
Matrix; Solid 
Analysis Batch: 60083 

Analyte 

ACunium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

lead-214 

Potass!um-40 

Protactinium-231 

Radium-226 

Radium-228 

Thalllum-208 

Sample Sample 

Result Qua! 

-0.0105 u 

0.337 

0.472 u 

0.362 

0.0117 u 

1.43 u 

0.419 

0.405 

11.3 

0.317 u 

0.362 

0.337 

0.106 

25.1 

Count 

Uncert. 

(2cr+/.) 

0.0435 

0.100 

OA40 

0.133 

0.0161 

0.945 

0.176 

0.0111 

0.649 

0.371 

0.133 

0.100 

0.0477 

0.232 

0.158 

0.232 

0.176 

Total 

Uncert. 

(2o+/-) 

0.0436 

0.100 

0.440 

0.133 

0,0161 

0.946 

0.176 

0.0112 

0.649 

0.371 

0.133 

0.100 

0.0477 

0.234 

0.158 
0.234 

0.176 

LCS LCS 

Result Qual 

100.9 

31.06 

24.78 

DU DU 

Result Qual 

-0.03187 u 

0.1829 u 

0.2513 Li 

0.5138 

0.001409 u 

1.009 u 

0.4432 

0.4933 

7.595 

-0.3693 u 

0.5138 

0.1829 Li 

0.1920 

LOQ 

0.500 

Total 

Uncert. 

(2cr+/·) 

10.7 

3.39 

2.60 

Total 

Uncert. 

(2a+I-) 

0.0458 

0.190 

0.808 

0.163 

0.0711 

1.33 

0.162 

0.179 

1.99 

1.32 

0.163 

0.190 

0.0840 
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TestAmerica Job ID: 160-2740-2 

Client San1plc ID: Method Blank 
Prep Type: Total/NA 

Prep Batch: 56'110 

MOC Unit 

0.303 pCi/g 

0.245 pCi/g 

0.841 pCi/g 

0.189 pCi/g 

0.110 pCi/g 

1.86 pCi/g 

0.129 pCi/g 

0.145 pCi/g 

1.09 pCi/g 

1.75 pCi/g 

0.189 pCi/g 

0.245 pCi/g 

0.0702 pCi/g 

1.41 pCi/g 

0.292 pCi/g 

1.41 pCi/g 

0.129 pCi/g 

Prepared Analyzed 

06/19/1314:15 07/10/13 09:19 

06119/1314:15 07/10/13 09:19 

06/19/1314:15 07/10/13 09:19 

06/19/1314:15 07/10/13 09:19 

06/19/13 14:15 07/10/13 09:19 

06/19/13 14:15 07/10113 09:19 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19113 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/13 14:15 

06/19/1314:15 

07/10/13 09:19 

07/10/13 09:19 

07/10/13 09:19 

07/10/13 09:19 

07/10/13 09:19 

07/10/13 09:19 

07/10/13 09:19 

07/10/13 09:19 

07/10/13 09:19 

06/19/13 14:15 07/10/13 09:19 

06/19/1314:15 07/10/13 09:19 

Oil Fae 

Client San1ple ID: Lab Control Sa1nple 
Prep Type: Total/NA 

Prep Batch; 56710 

LOQ 

LOQ 

0.500 

MDC Unit 

1.56 pCi/g 

0.338 pCi/g 

0.0869 pCi/g 

%Rec 

103 

98 

99 

%Rec. 

Limits 

87 + 116 

87 - 120 

87 - 115 

Client Sample ID: BINGRP4-001-061313 
Pn~p Type:: Total/NA 

Prep Batch: 56710 

MOC Unit 

0.721 pCi/g 

0.374 pCi/g 

1.46 pCi/g 

0.128 pCi/g 

0.134 pCi/g 

2.12 pCi/g 

0.163 pCi/g 

0.148 pCi/g 

1.38 pCi/g 

2.35 pCl/g 

0.128 pCi/g 

0.374 pCi/g 

0.0833 pC!/g 

RER 

RER limit 

0.31 

0.41 

0.16 

0.52 

0,09 

0.16 

0.09 

0.30 

0.91 

0.40 

0.52 

0.'11 

0.57 

TestArnerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

QC Sample Results 

Method: GA·01 ·R • Radium-226 & Other Gamma Emitters (GS) (Continued) 

Lab Sample ID: 160-2740-1 DU 
Matrix: Solid 
Analysis Batch: 60083 

Total 

Sample Sample DU DU Uncert 

Analyte Result Qua I Result Qual (2o+/-) LOQ 

Thorium-234 0.453 Li 0.2760 Li 0.591 

Uranium-235 0.0526 u 0.1091 Li 0.268 

Uranium-238 0.453 Li 0.2760 u 0.591 

Thorium 228 0.419 0.4432 0.162 

Page 21of22 

TestAmerica Job ID: 160-2740-2 

Client Sample ID: BINGRP4-001-061313 
Prep Type: Total/NA 

Prep Batch: 56710 

RER 
MDC Unit RER Limit 

2.08 pCi/g 0.13 

0.461 pCf/g 0.14 

2.08 pCi/g 0.13 

0.163 pCifg 0.09 

TestAmerica St. Louis 

7/16/2013 
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PKG-TIB233-EWTC-SOIL

Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Rad 

Prop Batch: 56710 

Lab Sample ID Client Sample 10 

160-2/40-1 BINGRP4-001-061313 

160-2740-1 DU BINGRP4-001-061313 

160-2740-2 BINGRP4-002-061313 

160-2/40-3 BINGRP4-003-061313 

160-2740"4 BINGRP4-004-061313 

160-2740-5 BINGRP4-005-061313 

160-2740-6 BINGRP4-006-061313 

160-2740-7 BINGRP4-007-061313 

160-2'140-8 BINGRP4-00B-061313 

160-2740-9 BINGRP4-009-061313 

160-2740-10 BINGRP4-010-061313 

160-2740-11 BINGRP4-011-061313 

160-2740-12 BINGRP4-012-061313 

160-2740-13 BINGRP4-013-061313 

160-2740-14 81NGHP4-014-061313 

160-2l40-15 BINGRP4-015-061313 

160-2740-16 BINGRP4-016-061313 

160-2740-17 BlNGRP4-017-061313 

160-2l40-18 BINORPit-018-061313 

LCS 160-56710/2-A Lab Control Sample 

MB 160-56710/1-A Method Blank 

QC Association Summary 
TestAmerica Job ID: 160-2740-2 

Prep Type Matrix Method Prep Batch 

TotalfNA Solid Fill_ Geo-21 

TotalfN/\ Solid Fill Geo-21 

Total/NA Solid Filt,_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_ Geo-21 

Total/NA Solid Fill_ Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid FiU __ Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill.,_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill Geo-21 

TestAnierica St. Louis 
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #4

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:30 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #4 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #4 TI Building 233 and agree that 
this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also understand 
that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:21 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #4 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
 
  
 
NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins:  PT‐1100, PT‐1119, PT‐1303, PT‐1306, PT‐1353, PT‐1405, PT‐1416, PT‐1857, PT‐2074, PT‐2482, PT‐2994, PT‐
3003, PT‐3443, PT‐011‐20, and PT‐010‐20.  
 
Background:  The attached data supports the radiological clearance of soil that was excavated from above the terra 
cotta pipe that runs east to west at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the terra cotta pipe. GWS 
measurements greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for 
follow‐up one minute gamma static count rate surveys. See Attachment B. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations greater than the instrument‐specific 
scan IL. All gamma static count rate measurements performed were less than the instrument‐specific static IL. See 
Attachment B. 
 
  
 
∙         Waste characterization samples were collected from the soil in‐situ. Samples were analyzed for 226Ra by gamma 
spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment B. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 18 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment C.  
 
Conclusions:  The soil that was excavated from above the terra cotta pipe that runs east to west at the Building 233 site 
was surveyed and sampled for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil 
removed. Gamma static count rate surveys were performed on locations that exceeded the scan IL; all gamma static 
count rate measurements were below the instrument specific static IL.  18 additional characterization samples were 
obtained. All soil samples were analyzed for 226Ra by gamma spectroscopy; sample results were less than 1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.   
 
  
 
  
 
Thank you 
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Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
 



1

Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #5

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:33 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #5 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #5 TI Building 233 and agree that 
this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also understand 
that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:22 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #5 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
 
  
 
NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins:  PT‐0004, PT‐1127, PT‐1301, PT‐1436, PT‐1437, PT‐1540, PT‐2394, PT‐2403, PT‐2411, PT‐2424, PT‐2724, PT‐
2985, PT‐3620, PT‐001‐20, and PT‐003‐20.  
 
  
 
Background:  The attached data supports the radiological clearance of soil that was excavated from above the terra 
cotta pipe that runs north to south at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the terra cotta pipe. GWS 
measurements greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for 
follow‐up one minute gamma static count rate surveys. See Attachment B. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations with count rates greater than the 
instrument‐specific scan IL. Of the gamma static count rate measurements performed, only one was not less than the 
instrument‐specific static IL. See Attachment B. 
 
  
 
∙         Waste characterization samples were collected from the soil in‐situ. Samples were analyzed for 226Ra by gamma 
spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment B. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 16 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment C.  
 
Conclusions:  The soil that was excavated from above the terra cotta pipe that runs north to south at the Building 233 
site was surveyed and sampled for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil 
removed. Gamma static count rate surveys were performed on locations that exceeded the scan IL. 16 additional 
characterization samples were obtained. All soil samples were analyzed for 226Ra by gamma spectroscopy; sample 
results were less than 1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.   
 
  
 
  
 
Thank you 
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Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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PKG-TIB233-NSTC-SOIL

- Treasure Island -
Building 233 Soil Waste Characterization 

Waste Bins: PT-0004, PT-1127, PT-1301, PT-1436, PT-1437, PT-1540, PT-2394, PT-2403, PT-2411, 
PT-2424, PT-2724, PT-2985, PT-3620, PT-001-20, and PT-003-20. 

Background: The attached data supports the radiological clearance of soil that was excavated from 
above the terracotta pipe that runs north to south at the Building 233 site. The following survey and 
sampling were performed: 

• Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the terra 

cotta pipe. GWS measurements greater than the instrument-specific scan Investigation Level (IL) 
were used to identify locations for follow-up one minute gamma static count rate surveys. See 
Attachment B. 

• One minute gamma static count rate surveys were performed on locations with count rates greater 
than the instrument-specific scan IL. Of the gamma static count rate measurements performed, 
only one was not less than the instrument-specific static IL. See Attachment B. 

• Waste characterization samples were collected from the soil in-situ. Samples were analyzed for 
226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g. See 
Attachment B. 

• Additional characterization samples were collected following the unloading of the soil from 
within the listed bins. Utilizing Field Work Variance-012, the soil was spread in a single 6" layer 
on a poly covered screening pad. Static measurements and soil samples were obtained at each of 

the 16 sampling locations. Samples were analyzed for 226Ra by gamma spectroscopy and results 
reported 226Ra concentrations less than 1 pCi/g. See Attachment C. 

Conclusions: The soil that was excavated from above the terracotta pipe that runs north to south at the 
Building 233 site was surveyed and sampled for waste characterization. GWS surveys were performed on 
each 6-inch layer of soil removed. Gamma static count rate surveys were performed on locations that 
exceeded the scan IL. 16 additional characterization samples were obtained. All soil samples were 

analyzed for 226Ra by gamma spectroscopy; sample results were less than 1 pCi/g. 

Shaw has established this soil as non-radiologically impacted. 

Sh.a a~w pprov~ /) ,/ 

/~ ,__)~ t}.YZNJ 

ShaWRso 

RASO Concurrence 

RASO Representative 

NOTE: PRIOR TO USE OF THIS SOIL AS FILL MATERIAL ON TREASURE ISLAND, 
AREA SPECIFIC USE PLAN(S) SHALL RECEIVE ADDITIONAL NAVY/RASO REVIEW AND 
USE CONCURRENCE. 
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Attachments: 

A- Data Summary and Sample Results 
B- GWS, Gamma Static Count Rates, and TestAmerica Sample Analysis 

C-Additional Characterization Gamma Static Count Rates & TestAmerica Sample Analysis 
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Attachment A 
Data Summary and Sample Results 

01/15/2013 Page 2of186 
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Att. 
- - - -

.. Media SuJVey # 

Soil 08282012-233-GWS-420 8/28/2012 I ~~~~, 

44-20 
262337 li~'illllllillliliillll\lllllUli!lilllil!l!l!I 16.423 19,465 I 9,609'•19:829!com I B 

Soil I 08292012-233-)55-427 I 8/29/2012 I 2221/ 

44-20 
262337 I 17-767 I 19,165 ti!~!li!l!lllllli'i\illllll!lllil!!!lli!l!\lllf -.B,007."17-349-com I B 

Soil I 08302012-233-GWS-428 I 8/30/2012 I 2221/ 
44-20 

I 262337 ~~ltfil\tlN.m:til~,iiW,0lmi\~Ml1i~W:\i&I 16.423 I 19,465 I 9:780·-• 19-.884,eom' I B 

Soil I 08302012-233-JS5-433 I 8/30/2012 I 2221/ 
44-20 

I 262337 I 17,767 I 19,165 filiit't\\~0J,~\13\WJ~K,~lfjli!~Yi\0':1\\!l ll,758d6;954com I B 

Soil I 09042012-233-GW5-439 I 9/4/2012 I 2221/ 
44-20 

I 262337 rt&\t(lf~J%~\11i\JF%%1\\lcll,tfm~i@tlitl 16.423 I 19,465 I 10;06S';, 16.727 com I B 

Soil I 09052012-233-!55-444 I 9/5/2012 I 2221/ I 262337 I 17,767 
44-20 

I 19,165 ~l»i~a~+.Kii\l\ill\}~Sitll-~1%1·!\lful~ ' 14s94,'t6,596<:t>rn I B 

Soi! I 09052012-233-GWS-450! 9/5/2012 I !!~~b I 262337 fi~\\Vtl&\f!lb\i!J:CJl\¢1i!!lifJIR\l%~i 16.423 I 19.465 I 10;276'-2-3:489 com I B 

Soil I 09062012-233-)55-453 I 9/6/2012 I 2221/ ! 262337 17,767 ! 19.165 lW0<1k\JM~Yl'&~R«~~Wi#1fl~\'l,YilL4~ 
44-20 

13:682 -18:516tom I B 

Soi! I 09062012-233-)55-455 I 9/6/2012 I 2221/ l 262337 l 17,767 1 19,165 ll1&\G%~.,1!0W'.%\\f/h+£itli'Nf.41:1?1lliil?t: < 
44-20 

_12,591-c!18.S16-com I B 

Soi! I09102012-233-GW5-459 I 9/6/2012 I 2221/ I 262337 R'1\1,'i'i'f'!NfM1«~'Jl(i10E\{0~~'8V<l11 44-20 '''"'"·'.<-. .. '" "'"'·'. ···'"''~ . •\J,l\'.' 
16,423 I 19,465 I 10,567·-•21:982com I B 

Soil I 09102012-233-JS5-463 I 9/10/2012 I 2221/ 
44-20 

262337 I 17,767 I 19,165 ~J«2.%'L~M\\(\1Wi%r1%W!SRl'tiW:XIS!:;%\\fG~· 12;353 , 1£,206com I B 

Soil I 09102012-233-155-465 I 9/10/2012 I 22211 I 262337 I 
44-20 

17,767 I 19,165 f~t~111f~'t111<1!~\t\~«*IBmJ&iktltt1t1 12,3S3-'16.206 com I B 

Soi! !09102012-233-GW5-473 f 9/10/2012 I 2221/ 
44-20 

2 623 37 f!!iiW1W)ll;:Z,iiii,%tlltZt\\\\i1t01!NWAi~SW%11 16,423 I 19.465 I tos25''4L521com I B 

Soi! I 09112012-233-JSS-475 I 9/11/2012 I 2221/ 
44-20 

I 262337 I 17,767 I 19,165 fiii!Siltt~1&~%tt\~%'.~%~XA1m:Jt. 12<571 ' 15-.478 com I B 

Soil I 09122012-233-GW5-486 I 9/12/2012 I 2221/ 
262337 16,423 

44-20 I 19,465 r 10;998" 18;242 cpm I B 

Soi! I 09122012-233-J5S-487 I 9/12/2012 I 2221/ I 252337 I 17,767 I 19,165 13,386-14,-174 cprn I B 
44-20 

Soil I 09132012-233-GWS-499 I 9/13/2012 I 2221/ I 262337 16,423 I 19,465 l 11;0£8: 19,203 cpm I B 
44-20 

Soil I 09172012-233-J5S-502 I 9/17/2012 I 22211 I 262337 I 17,767 I 19.165 13,220.-13',85ffcpm I B 
44-20 

Soil I 09172012-233-GW5-507 I 9/17 /2012 I 2221/ I 252337 16,423 
44-20 I 19,465 I .10,830, 17,443.cpm I B 

Soil I 09182012-233-)55-508 I 9/18/2012 I 22211 I 262337 I 17,767 
44-20 I 19,165 13,713--14,0Q9cpm I B 

10082012-233-GWS-563 1 ",., ,,.., '"''"'""' I 
2221/ 
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Media Survey# D<ite Meter Serial (ci)ln} (cpm) Range Att. 

Soil 10082012 · 233· JSS· 564 10/8/2012 
2221/ 
44-20 

262337 17,767 19,165 17;68Scpm B 

Soi! I 10102012-233-GWS-578 I 10/10/2012 I 2221/ ! 262337 I~\IT~h'.\\1'1~1$$§;J:\i±Z\W&m~ifa~h¥~ 16.423 I 19.465 I 12.265-17.590 com I B 
44-20 

Sot! I 10102012-233-J5S-S79 I 10/10/20121 2221/ I 262337 I 
44-20 I 

17,767 I 19,165 14~990_Cpm I B 

Soil I09242012-233-GW5·524 I 9/24/2012 I 22211 
1 262337 16,423 I 19,465 I 11;678-.19,382 CpfI! I B 

44-20 

Soil I 09252012-233-JSS-$27 I 9/25/2012 I 2221; I 252337 I 17,767 I 19,165 -!Sj192,_cpm_ I B 
44-20 

Soil I 10092012-233-GW5-571 I 10/9/2012 I 22211 
1 262337 16,423 I 44-20 

19,465 I 13,119 ' 21,_492 cpm I B 

Soil I 10092012-233-JSS-572 I 10/9/2012 I 2221; I 262337 I 17,767 I 19,165 19,369cpm I B 
44-20 

Soil I 10102012-233-GWS-581 I 10/10/2012 I 2221/ I 252337 16,423 I 19,465 l 12,180.' 18,469 cpm I B 
44-20 

Soil I 10102012-233-]55-582 I 10/10/2012 I 22211 I 262337 I 17,767 
44-20 I 19,165 .14,667 cpm I B 

Soil I 09252012-233-GWS-534 I 9/25/2012 I 22211 1 262337 16,423 I 19,465 I 11,671- 46;437 .cpm I B 
44-20 

Soi! I 09262013-233-155-545 I 9/26/2012 I 22211 
1 252337 17,621 I 19,219 13,460-•17,335 cpm I B 

44-20 

Soil I 09262012-233-)55-539 I 9/26/2012 I 2221/ 262337 17,767 I 19,165 14,139cpm I B 
44-20 

Soil I 10092012-233-GW5-575 I 10/9/2012 I 2221/ 262337 16,423 
44-20 I 19,465 I 12,980 - 25,307 cpm I 8 

Soi! I 10102012-233-155-584 I 10;1012012 I 22211 I 262337 I 17.767 
44-20 I 19,165 17,S70cpm I B 

Soil I 06182013-233-J5S-728 I 6/17/2013 I 2221/ I 262337 I 17,621 
44-20 I 19,219 12,636-15,176 cpm I c 

1) Soi! above the terracotta pipe was surveyed per the Work Plan. Gamma walkover surveys and one minute gamma static count rate surveys were performed on each 6 inch lift of soll. Results are 

provided in Attachment B. 

2) Sample results from TestAmerica are provided in Attachment 8. 

3} Screening pad additional characterization static count rates and sample results from TestAmerka are provided in Attachment C. 
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Justin Fox, John Massey 

--,, .. ;.:'. 

Sample Identification Sample Media 
lift 

Type of sample 216Ra Results (pCi/g) 
Number 

Tl 82 33· SOI LP I PE CH AR ·015·0812 Soil 1 Waste Char. 0.50 

Tl 8233· SOI LP I PE CH AR·Ol 6·0812 Soil 1 Waste Char. 0.36 

Tl B2 33· SOI LP I PE CH AR ·017 ·0812 Soil 1 Waste Char. 0.63 

Tl 82 33· SOI LP I PE CHAR ·O 18·0812 Soil 1 Waste ChQr. 0.57 

Tl8233·SOILPIPECHAR·019·0812 Soil 1 Waste Char. 0.39 

Tl 8233· SOI LPI PE CHAR ·020·0812 Soil 1 Waste Char. 0.37 

Tl 8233· SO I LPI PECHAR ·02 l ·0812 Soil 1 Waste Char. 0.45 

Tl 8 233· SO I L Pl P ECHAR-022 ·0812 Soil 1 Waste Char. O.S9 

Tl8233·SOILPIPECHAR·023·0812 Soil 1 Waste Char. 0.36 

Tl 8233· SOI LP I PECHA R·028·0812 Soil 2 Waste Char. a.so 

TI 8233· SOI LP I PE CHAR·029·0812 Soil 2 Waste Char. 0.55 

Tl 82 33· SOI LP I PE CH AR ·030·0812 Soil 2 Waste Char. 0.56 

Tl 8233· SOI LP I PE CHAR ·03 l ·0912 Soil 2 Waste Char. 0.72 

Tl 823 3·SO I LPI PE CHAR ·03 2 ·0912 Soil 2 Waste Char. 0.36 

Tl8233·SOILPIPECHAR·033·0912 Soil 2 Waste Char. 0.37 

TIB233·SOILPIPECHAR·034·0912 Soil 2 Waste Char. 0.53 

Tl 8233· SO I LPI PE CHAR·03S·0912 Soil 2 Waste Char. 0.44 

Tl8233·SOl I.Pl PECHAR·041 ·0912 Soil 3 Waste Char. 0.40 

Tl 8233· SOI LP I PE CHAR·042 ·0912 Soil 3 Waste Char. 0.36 

Tl B 233· SOI LP I PE CHAR-043·0912 Soil 3 Waste Char. 0.36 

Tl 8233-SOI LP I PE CHA R-044·0912 Soil 3 Waste Char. 0.41 

Tl 8233· SOI LP I PE CH AR·045·0912 Soil 3 Waste Char. 0.35 

Tl 8233· SO I LP I PE CHAR-046·0912 Soil 3 Waste Char. 0.49 

Tl 8233· SO I LPI PE CHAR·04 7 ·0912 Soil 3 Waste Char. 0.56 

TIB233·SOll.PIPECHAR·048·0912 Soil 3 Waste Char. 0.40 

TIB233·SOILPIPECHAR·052·0912 Soil 4 Waste Char. 0.42 

TIB233·SOILPIPECHAR·053·0912 Soil 4 Waste Char. 0.29 

TIB233·SOILPIPECHAR·054·0912 Soil 4 Waste Char. 0.38 

Tl 82 33· SOI LP I PE CHA R·055·0912 Soil 4 Waste Char. 0.37 

Tl 82 33· SOI LP I PE CHAR ·05 6·0912 Soil 4 Waste Char. 0.39 

Tl8233·50ILPIPECHAR·057·0912 Soil 4 Waste Char. 0.71 

Tl 823 3·50 I LPI PE CH AR·062 ·0912 Soi! 5 Waste Char. 0.31 

Tl 8233· 50 I LPI PE CHAR ·063·0912 Soil 5 Waste Char. 0.54 

Tl8233·SOILPIPECHAR·064·0912 Soil 5 Waste Char. 0.25 

Tl8233·SOILPIPECHAR·065·0912 Soll 5 Waste Char. 0.47 

Tl 8 233· SOI LP I PE CHAR ·066·0912 Soil 5 Waste Char. 0.48 

Tl 82 33· SOI LP I PE CHA R·067 ·0912 Soil 5 Waste Char. 0.48 

Tl8233·SOILPIPECHAR·072·0912 Soil 6 Waste Char. 0.38 

Tl8233·5011.PIPECHAR·073·0912 Soil 6 Waste Char. 0.48 

Tl8233·SOILPIPECHAR·074·0912 Soi! 6 Waste Char. 0.42 

Tl 8233· SO I LPI PE CHAR ·075·0912 Soil 6 Waste Char. 0.53 

Tl 8 233· SOI LP I PE CHAR ·076·0912 Soil 7 Waste Char. 0.39 

Continued on next page. 
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Sample Identification Sample Media 
Lift Type of Sample 216Ra Results {pCi/g) 

Number 

Tl 8233-SOI LP I P ECHAR-077 ·0912 Soil 7 Waste Char. 0.48 

Tl B233· SO I LP I PE CH AR-078-0912 Soll 7 Waste Char. 0.44 

Tl B 233· SO I LP I PE CHAR ·079·0912 Soil 7 Waste Char. 0.58 

TI B233· SO I LP I PE CHAR ·084-0912 Soil 7 Waste Char. 0.34 

Tl B233· SO I LPI PE CHAR -088-0912 Soil 8 Waste Char. 0.40 

TIB233-SOILPIPECHAR·089·0912 Soi! 8 Waste Char. 0.28 

TIB233·SOILPIPECHAR·090·0912 Soil 8 Waste Char. 0.50 

Tl 8233· SOI LPI PE CHAR ·094·0912 Soil 9 Waste Char. 0.41 

Tl B233-SOI LPI PECHAR·09S·0912 Soil 9 Waste Char. 0.26 

TIB233·SOI LPI PECHAR-107-0912 Soil 9 Waste Char. o.ss 
TIB233·SOI LPI PECHAR· 109-0912 Soil 9 Waste Char. 0.38 

TIB233·SOILPIPECHAR·099·0912 Soil 10 Waste Char. O.S6 

Tl 8233· SOI LP I PE CHAR· 108· 1012 Soil 10 Waste Char. 0.55 

TIB233·SOILPIPECHAR· 110· l 012 Soil 10 Waste Char. 0.58 

TI 0233· SOI LPI PE CHAR· 102·0912 Soil 11 Waste Char. 0.38 

1 
• •· • TIB233·SQIIPIPECHAR-111c0912 ··. .. . ·. .... Soil 

.. .... 11 ·. Waste Char, 
. . . . 0.94 .· 

Sample Identification Sample Media Bin Type of Sample 226Ra Results (pCi/g) 
Number 

c--·---·--~,--------,.-~-·~ ----~,--------·- ·-r 

BINGRPS-001·061713 Soil ALL Waste Char. 0.377 
- ·---·- ----------·---·- ··--·-~~---~·~~--~-~--

BINGRPS-002·061714 Soil ALL Waste Char. 0.557 
- ·----·-

BINGRPS-003-061715 Soil ALL Waste Char. 0.394 
-~-- -·-----------~~-----------

BINGRPS-004-061716 Soil ALL Waste Char. 0.444 
>--~--- ·----~~--~-------~---·-~ -----~~-~-~- --------·-~-~-~---

BINGRPS-005-061717 Soil ALL Waste Char. 0.392 . -- ------~---- ---~~------·----~--~ 

BINGRPS-006·061718 Soil ALL Waste Char. 0.498 
f------------ -----·- ------ . -~~-----

BINGRP5-007-061719 Soil ALL Waste Char. 0.375 
-----··---- -

BINGRPS-008·061720 Soil ALL Waste Char. 0.502 
- ---~ -" ------ --------- ·--
BINGRP5"009-061721 Soil ALL Waste Char. 0.348 

·- -·------------- -· --------·------
BINGRPS·Ol0-061722 Soil ALL Waste Char. 0.567 

BINGRPS-011-061723 Soil ALL Waste Char. 0.361 
- -------

BINGRPS-012-061724 Soil ALL Waste Char. 0.391 
------------- ~--~----~-~·---- --- ---- ··----~---

BINGRPS-013-061725 Soil ALL Waste Char. 0.384 

BINGRPS-014-061726 Soil ALL Waste Char. 0.296 -----------·----
BINGRPS-015·061727 Soil ALL Waste Char. 0.367 

1------· - -~~~- - --·----
BINGRPS-016-061728 Soll ALL Waste Char. 0.394 

*Sample with highest act1v1ty 1s highlighted 
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Attachment B 

GWS, Gamma Static Count Rates, 
and TestAmerica Sample Analysis 
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Lift 1 (0-6 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 0-6 Inches 

Gamma Gamma Gamma Gamma Gamma Soil Sample 

Walk-Over Walk-Over Walk-Over Static Static Waste Characterization Sample ti Ra-226 

(cpm) Northing Easting (cpm) cpm >ll? (pCi/g) 

19,588 2127491 6023024 N/A N/A N/A N/A 

19,829 2127492 6023031 N/A N/A N/A N/A 

* N/A N/A N/A N/A TIB233-SOILPIPECHAR-015-0812 0.50 

* N/A N/A 
~·--·-

N/A N/A TIB233-SOILPIPECHAR-016-0812 0.36 

* N/A N/A N/A N/A Tl 8233-SO I LP IP E CHAR-017 -0812 0.63 
- --

* N/A N/A N/A N/A TIB233-SOILPIPECHAR-018-0812 0.57 

* N/A N/A N/A N/A TIB233-SOILPIPECHAR-019-0812 0.39 
- ------- ----------- ------- -------- -- _________________ ,,, ---- --- ------ --- ---------

* N/A N/A N/A N/A TIB233-SOILPIPECHAR-020-0812 0.37 
---------- -- -- -- -- - ---~------~ -- -- -- ------~----- --- --- -- - - ------

* N/A N/A N/A Tl 6233 ·SO I LP IP E CHAR-021-0812 0.45 
-------- -- ------ -- -~---------- ---- ,.,_l'-l~~- ------ --------- -----------

* N/A 

* N/A 
--------
Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

N/A N/A N/A ---·-----------·---
N/A N/A N/A -- -------------~ '---·--

TIB233-SOILPIPECHAR-022-0812 0.59 --------------------------
TIB233-SOILPIPECHAR-023-0812 0.36 

"' -- ----- ------ ----~- -

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 
NOTE: Two GWS count rates on survey report #GWS-420 were greater than the instrument-specific IL; 

therefore the soil was diposed as LLRW and placed in EMS bins. Waste characterization samples were 

collected from random locations. 
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PKG-TIB233-NSTC-SOIL 

l!RAi5lOLOGICAL SURVEY FORM ifurvey Number: TIRS- 082821l12 ----23-3-- GWS 420 

Survey Description: Bldg 233~-A-Gam-ma WalkOVer SuNey--(G\i'VS)Was perfomled above the Terracotta ?ipe Located 
Sou:h to North ~st Lift Oto 6- inches en soiL The GWS was perfcrmed in a Contamination Area to provide radio!og(cai 

:characterizaiicn da~a anC identify any anemones. 

l!survey was performed using Ludlum 2221 # 262337A coupled v,11th 44~20 Probe #PR29557i. 

J:Areas exce~dhg or equal to the investigation level wiH be evaJuat8CT"bY--the Pfoject Certlfied-Heaith Ph;ISicist 

I 
anCfa-fO!IOWt.lP StaticSi.frvey will be performed. 

RWP: 2012 233 JS 02 02 

Start Date: 0812812012 Time: 1305 End Date: 08!2812012 Time: 1550 

'·'"")L""°) 

JH/'vVB 
~,~ 0,e. 

"-.--Approved By: 
Pn"ntName"' 

FRY-·7:-G\-' 

01115/2013 

J)ennis Morrison 

.t} . \_ 

\ .. t_ h 
/ -· 

( \ Signah)r...--
V V i 

6/?.8/;-v 

!-.12...c:r 
Tftfe 

r, / / 
:J.Lll//;L. 

' 6~t~ 

Page 1 o: 3 

-::::,uv~ 

Page 9of186 
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PKG-TIB233-NSTC-SOIL 

Bldg 233 Gamma Walkover Survey North to 
South Above Terracotta Pipe (1st Lift B inches) 

Su rvey#TIRS-08282012-23H3WS-420 

Page 2 of 3 

6022960 6023030 6023100 6023170 

For Refer(f)nte 611Jy 

<Mean+ 3 t:>td dev (19.464 cpm) 

;:;. Mean+ 3 std dev (10,465 cpm} 
10 20 40 

-=::=-Feet 
~oordlnate syster11: CSP Zon~ !II. NA0$3, US Suivey Foot 

Data Collocted By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/15/2013 

Omnma Walkover Survey Colkctctl on 8/28/201/, 
with Trimble GcoA1-l GPS Unit 1170898 and Ludlum 

Jv1odd 2221 #262337A vvit.h ii 44~20 Probt: f/.PR2955'71, 
calihration due 11/30/2012 

/' slliiaW-·~ a world of Solutions 

Reyiowed By:Jf.Jd)" _ 

Page 10 of 186 
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PKG-TIB233-NSTC-SOIL 

Building 233 Gamma Walkover Survey North to South 

Above Terracotta Pipe (1st Lift 6 inches) 

Survey#:TIRS-08282012-233-GWS-420 

Page 3 of 3 

In the 7000s 

0 

In the 8000s 

0 

In the 9000s 

1 

In thelOOOOs 
21 

In the llOOOs In the 12000s In the 13000s 

180 889 1488 

In the 14000s In the lSOOOs In the 160005 In the 170005 In the 180005 In the 19000s In the 20000s 

1011 405 142 47 16 3 0 

Ont<. Exdus'c,n 

! Exclu-sion ,. Sampling,,. 

Columns: 100 (,/iSlio•NMe;;n 

150 

100 

50- -

0 -- ---------, -~-~~----

86UU 12164 14719 

; Sm!P breab; to tlato values 

19,500 

1lt,000-

Ht500" 
18.000 

17 ,500 

17,00[1 

1B,500 

16.000 
15J)00 

~ 15,000 

~ 11,500-

14.000-
13,SOO 

13.000-

12,SOO· 

12,000 

11.~-00 

11,000 

11J,S00-

10,000 

01/1512013 

Scatterplot 

Time 

"ount: 

!linil>lU'"' 

:raxmuJm' 
!urn: 
·lean: 

"1e,J,3n: 

33S3 -' 

9609' 
19$29:L 

4610~316. 

1J629 

135"14 -

Break Values 

19464 

19829 

OK 

cancel 

2 locations 

with cpm 

d9,465 

Page 11of186 
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PKG-TIB233-NSTC-SOIL 

FORM I SAM COLLECTION LOG 
233 JSS 427 

Soil Sampling and Ga-nma S:.a.tics col\ected at B!dq 233 Soi! above Terracotta Pipe. 
pose o: t:-iis su.rvey-sampLng is to provide: Characterlzati~n of soii Qouth :o North C to 6 inches 1st Li:'t T·erracntta pipe a~. :i;;llQ.9..?.:?-b 

Jiected randomly on soil aOcve terracotta pipe . 
. samples are collected with a disposable ~lastic scoop af depth of 0-6 rr.ches beiow· grcwr;d surface. 
ntainers are 16 oz pias:ic ja:s. Labeled, custoCy seal o.~. Ed, p:aced in a zip!a:::k bag and loaded lnto shipp;ng 

tai:;er. The CoC was p:ace<i insideanC: a custoCy seal was placed on .id of shipping containe~. 
,ap of the sample iO'"'..atior\s is attac-:-ed. 
vey of individi.:at sar:mle containers was oefformed and rec;ord·zd on TIRS· 08292012w233.JSS-42S 

70 °F Wind: 0-1 O mph 
,ec : Chain of Custodv No: 233 EMAC 009 

233 JS 02 02 

Start Date: 08/29!2012 Tlme: 0844 End Date: 08/2Sf20'12 Time: 1545 

SU!V€yor: James lnrin -~· "'- ... ~ ··~-·· 
/' } ' fl l . . f,/\ 

Approved 6y: \ 
Print Name 

FR\1.-:-ti-1 

0111512013 

1, 
'\ 
~:/-1 ; : (\ 
~;g~stU[e \ __ 
I , 

Page ·. ct _ 

MOO~: 2221 

:1 

MDde! 19 

Se~al #: 262337 
' 

Serioa1#: 138482 
C.a1 Du;:i· 11/3Di2012 :I ca:. Jue: 11/9/2012 

R:;-'f P.:<!3 BKG(Stdlk:) 17767 Ii B~g~ {tsb): --5 
:::i:et Area L(Static) 19165 11 Area 5kgd " 

.1 c"\ "! /r2/12 __ 
r Date Title (Iii~ 

Page 12of186 



PKG-TIB233-NSTC-SOIL

14 of 211

PKG-TIB233-NSTC-SOIL 

Bldg 233 Gamma Static and Soil Sample Locations Survey# TIRS-08292012-233-JSS-A27 

for Characterization ,li.bove Terracatta Pipe (0-6 inches) Page 2 of 2 

0 
0 

"' ,_ 
N 
;;:; 

0 
0 

"' " N 
~ 

N 

g .,. .._. 
N 
;;:; 

6022890 

Sample 
Location 

-·-----~~-

2 

3 

4 
---------

5 

6 

7 

8 

9 

6022960 6023030 6023100 6023170 

fasting North·ing 

------
6023029.984 2127489.199 ----------
6023039.359 2127475.658 --·-------- -~~---·------------

6023042.635 2127452.079 
-~---------- -- ---------

6023044. 786 2127437.74 -----··------- -----
6023061.276 2127426.268 

6023060.559 2127404. 759 

6023073.597 2127384. 683 
~-~-~· 

6023089. 955 2127361.74 

6023107.163 2127346. 683 
-~---

·{; 

ff!' 

1f 
'~,, ' - . - :'.~' 

Gannna Static and Samples Collected on 8/29/2012 
with Trin1ble OcoXH GPS Unit #70898 and L11dlu111 

Model 2221 #262337A with a 44-20 Probe /fPR29557 l~ 
calibration due ll/30/2012 

/"""' 
ct "\ 

Slhiia:W" a vvorld of Solutlons 

Data Collected By: Dennis Morrison ___ ...._ - - i ol I 
Data Processed In Treasure Island OfHce Reviewed By:-r~--- Date y}z /;e.__ 
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PKG-TIB233-NSTC-SOIL 

SAMPLE SUMMARY 

F2J0404l4 

SAM Pl, ED SAMP 
DATE TIME ·--"-- --------~--- -

MWTGO OQJ_ TIB233 --SOILPIPECHAR -015-0812 08/29/12 13 :49 
MWTGl 002 'l'IB233-SOILPIPECHAR-016 --0 812 08/29/12 14 :00 
MWTG2 003 TIB233-SOILPIPECHAR-017-0812 08/29/12 14 :20 
MWTG3 004 TIB233--SOILPIPECHAR-018 - 0 812 08/29/12 14:29 
MWTG4 005 'l'IB233-SOILPIPECHAR-019- 0 812 08/29/12 14:51 
MWTG5 006 TIB233-SOILPIPECHAR-020-0812 08/29/12 14:55 
MWTG6 007 TIB233-SOILPIPECHAR-021-0812 08/29/12 15:35 
MWTG'I 008 T!B233 -son.PIPECHAR-022-0812 08/29/12 08:44 
MWTG8 009 TIR?.33-SOILPIPECllAR-02 3 •-0812 08/29/12 08:58 
MW'l'G9 010 TIB233-SOil"PIPECHAll--024 -0812 08/30/12 09:10 
MWTHA 011 TIB23 3--SOILPIPECHAR-025-0812 08/30/12 09:12 
MWTHC 012 'l'IB2 3 3 -SOILPI PECHAR- 0 2 6 -- 0 812 08/30/12 09: 28 
MWTHD 013 TIB233-SOILPIPECHAR-027-0812 08/30/12 09:34 
MW THE 014 TIB233-SOILPIPECHAR-028-0812 08/30/12 14:27 
MW'l'HF 015 TIB233-SOILPIPECHAR--029-0812 08/30/12 14:39 
MWTHH 016 TIB233-SQI1,PIPECHAR-030-0812 08/30/12 14 :45 
MW'rHJ 017 TIB233-SOILPIPECHAR-031-0912 09/04/12 10:23 
MWTHK 018 TIB233-SOILPIPECHAR-032-0912 09/04/12 10:29 
MWTHL 019 TIB233-SOILPIPBCHAR-033-0912 09/04/12 10:50 
MWTHM 020 TIB233-SOIId?IPECHAH.-034-0912 09/04/12 10:58 

NO'l'H (S): 
----~----~------ --·---~------------ ----------

- The analytical results of !he samplc.s listed ahovc iire presented on the following pages. 

- All calculations are ptitfonncd before roun<litlg to avoid round-off errors in calcuhHc<l results, 

- Resulls noted as "ND" were not detected at or <lbove the stated limit. 

- This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parnmeters He never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitabllity, layers, odor, 

paint Ilher tesl, pH, porosity pressure, reactivity, rcdox potoncial, SJJccific gravity, Sp()[ tests, solids, solubility, tcrnpcraturc, viscosity, and weight. 
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PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-015-0812 

J,ab Darnple ID: E'2J040414-001 
Work Ord(~r: MW1'GO 

Matrix: SOLID 

Paramoter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Act.1.nium 227 0.053 u 

Actinium 228 0,30 

Bismuth 212 0.35 u 

Biamuth 214 0.50 

cesium 137 ·-0. 002 u 

Load :7.10 1.1 u 

Lead 212 0. 43 

Lead 214 0,50 

Potassium 40 11.6 

Protactinium 231 0.36 u 

Radium (226) 0.50 J 

Radium 228 0.30 

Thallium 208 0.202 

Thorium 220 0.43 

'l'horium 234 1.9 

Uranium 235 0. OB u 

Uranium 238 l..9 

Nones> 
Data are inoompleto without the oase narrative, 

MDC is determined by instrureent performun.00 only. 
Bold results are greater than the MDC. 

Radiochemistry 

Dul:o Coll1;-H.:ted: 08/29/12 134 9 
10/04/12 0850 Dllte Received: 

'l'otal 
Unoert, Prop 

(2 cr+/-) RL MDC 
Date 

pCi/g Batch # 2282067 
0.082 0. 42 10/08/l?. 

0.16 0.25 10/08/12 

0.45 0. 73 10/08/12 

0.13 0.11 10/00/12 

0.043 O,OBO 10/08/12 

1. 3 2.0 10/08/12 

0.11 0.11 10/08/12 

0.12 0.11 10/08/12 

1. 9 0.6 10/08/12 

0.35 2.1 10/00/12 

O.:l.3 0.50 0.11 10/08/12 

0.16 0.25 10/00/12 

0. O'JO 0.067 10/08/12 

0.11 0.11 10/00/12 

1.3 1.6 10/00/12 

0 .16 0.36 10/00/12 

1.3 1.6 10/08/12 

J Result is greater than sample detection limit but loss than stated roporting limit. 

U Result Js J.ess than the sample detection limit, 

ll.nalys;t.s 
Date 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 
J 0/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-015-0812 

I.ab Sample ID: 
Wor.k Order.: 
Matrix: 

Parameter 

F2J0401l4-001X 
MW'!'GO 
SOLID 

Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

J\ctinium 227 -0.21 u 

Aotinium 228 0.51 

Bismuth 212 0. 41 u 

Bismuth 214 0.24 

Cesium 1J'1 0.0006 u 

I,cad 210 0.7 u 

Lead 212 0.51 

Lead 214 0. 47 

Potassium 40 11.2 

Protactinium 231 0.40 u 

Radium 1226) 0 .24 J 

Radium 228 0.51 

Thallium 208 0.171 

Thorium 228 0.51 

'l'horiurn 234 0.8 u 

Uranium 235 0.14 u 

Uranium 238 0.8 u 

NOTE (S) 

Radiochemistry 

Date Collected: 08/29/12 
10/04/12 

'1J49 
0850 Dato Rocoived: 

Total 
Uncert, Prep 

(2 u+/-) RL MOC 
Dati·;i 

pCi/g Batoh it 2282067 
0.3S 0,58 10/08/12 

0.15 0.08 10/08/12 
0.47 0.76 10/08/l'< 

0,12 0.14 10/08/12 
0. 03'7 0.06B 10/00/12 

1.1 2.0 10/08/12 

0.11 0.11 10/08/12 

0.13 0.:1.2 10/08/12 

1.8 0.6 l0/08/12 
0.42 1. 6 10/08/12 

0.12 0.50 0.14 10/08/12 

0.15 0.08 10/08/12 

0.058 0.056 10/08/12 

0.11 0,11 10/08/12 
1.0 1.B 10/08/12 

0' 19 0.32 10/08/12 

1. 0 1. 8 10/08/12 

Analysis 
Data 

Yld % 
10/29/12 

10/29/12 
10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

~~~~-~~~~~~~~~~~~~~~~~~·~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~ 

Data are incomplete without the oasa narrative, 

MDC is determined by instrument performance only. 
Bold results are greatel:' than the MDC, 

J Result is greater than sample detection limit but less than stated reporting limit, 

U Result is less than the sample detection limit, 
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PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-016-0812 

Lab Snrnplo ID: 1?2J040414 -00?. 
Nork Order: MWTGl 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 --0-31 u 

Actinium 228 0.51 

Bismuth 212 0.27 u 

Bismuth 214 0.36 

ce~ium 137 --0.008 u 

r,ead 210 0.5 u 

Lead 212 0.41 

Lead 214 0.45 

Potassium 40 8.8 

Protactinium 231 o. 54 u 

Radium (226) 0.36 J 

Radium 228 0.51 

Tha1.lium 208 0 .171 

Thorium 228 0 .41 

Thorium 234 0. 62 u 

Uranium 235 0. 08 u 

Uranium 238 o. 6?. u 

NOTE (S) 

tiata a.ro ;i.pooi:npli;,te without the case n;irrativo. 

MDC is determined by instrument performanoe only. 
Bold results are greater than the MDC. 

Radiochemistry 

'l'otal 
Uncert, 

12 at/-) 

Date Collected; 
Date Received: 

RL MDC 

08/?,9/12 
10/04/12 

Prep 
Date 

1400 
0850 

pCi/g Batch JI 2282067 

0.36 0.60 10/08/12 

0.14 0.13 10/08/12 

0. 41 0.69 10/08/12 

0.12 0.11 10/08/12 

0.043 0.077 10/08/12 

1. 3 2.0 10/08/12 

0.11 0.11 10/08/12 

0.12. 0.1 10/08/12 

1.6 0.9 10/08/12 

0.66 1.1 10/08/12 

0.12 0.50 0 .11 10/08/12 

0,14 0.13 10/08/12 

0.065 0.059 10/08/12 

0.11 0.11 10/08/12 
0, 1]6 1.3 10/08/12 

o. 17 0.36 10/08/12 

0.46 1.3 10/08/12 

J Hesult is greater than sample detection limit but less than stated reporting limit. 

U Result is less than tho sample detection limit. 

Analysis 
Dato 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 
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PKG-TIB233-NSTC·SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-017-0812 

Lo.b Sample ID: IT?.~J040'111i--003 

Work Order: MWTG2 
MaLrix: SOLID 

Parameter Result Qua.J. 

Gamma Ra-226 & Hits By EML GA~Ol-R MOD 
Actinium 227 -0.42 u 

Actinium 228 0.68 

Bismuth 21/. 0. 31 u 

Bismuth 214 0. 63 

Cesium 137 0.003 IJ 

r,Q1:1ct 210 1. 4 u 

Load 212 0. 47 

Lead 214 0. 54 

l?otasaium 40 11.8 

Protactinium 231 0-. 39 u 

Radium (226) 0.63 

Radium 228 0.68 

Thallium 208 0.202 

Thor.;i.um 228 0. 47 

'l'hor.i.um 234 0. 49 u 

Uranium ?35 0 .11 1J 

Ur.anium 238 0. 49 u 

NOTE (S) 

Data aro inoom;plete without the oaae na.rrat:l.vo, 

MDC is deter.mined by instrument porformanao only. 
Bold results ar.e groater. than tho MDC. 

Radiochemistry 

Dato Collected: 08/29/12 1420 
10/04/12 0850 Date Heceived: 

Total 
Unoart. Prep 

(2 cr+/-) RL MDC !Jate 

pCi/g Batch # 2282067 

0.48 0.77 10/08/12 

0.20 0.09 10/08/12 

0.54 0.91 10/08/12 

0.15 0.11 10/08/12 

0.043 0. 0"/9 J 0/08/12 

l.6 2.3 10/08/12 

0.14 0.13 10/08/12 

0,15 0.13 10/08/12 

2.1 1.0 10/08/12 

0.83 1.9 10/08/12 

0.15 0.50 0,11 10/08/12 

0,20 0.09 10/08/12 

0,081 0.072 10/08/12 

0.14 0.13 10/08/12 
0.48 2.1 10/08/1?. 

0.27 0,45 10/0fl/12 

o. 48 2.1 10/08/12 

u Result is less than tho sample detootion limit. 

Analysis 
Data 

Yld % 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10;,9;12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/17. 

10i'9/12 

10/29/12 
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PKG-Tl8233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-018-0812 

Lab SampJ.e ID: f'2,J040411-,004 
Work Order: MW'l'G3 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.23 

Actinium 228 0.64 

Bimnuth 212 o.o u 

Bismuth 214 0. 57 

Cesium 137 0. Oltl u 

J,ead 210 ·~O .1 u 

Lead 212 0.48 

Lead 214 0, 60 

Potassium 40 11.0 

Protactinium 231 0.1'/ u 

Radium (226) 0.57 

Radium 22B 0. 64 

Thallium 200 0.179 

Thorium 228 0.48 

'J'horium 234 0.74 u 

Uranium 235 0.11 u 

Uranium 238 0. '14 u 

NOTE (S) 

Data are inoomplate without the oasa UOlrrativa, 

MDC is d0tor.nlined by instrument performance only, 
Bold results ar.e greater than the MDC. 

Radiochemistry 

Date Collected; 08/29/12 H29 
Date Roceivod: 10/04/12 0050 

Total 
uncert. Prep 

12 o+/-) RL MDC Data 

pCi/g Batch # 2282067 

0.14 0.16 10/08/12 

0.19 0.12 10/08/12 

0.34 0.98 10/08/12 

0.14 0.12 10/08/12 

0.039 0 .069 10/08/12 

1.4 1.8 10/00/12 

0.11 0.1 10/08/12 

0.15 0.14 10/08/12 

1. 8 0.7 10/08/12 

0.21 1. 7 10/08/12 

0.14 0,50 0.12 10/08/12 

0.19 0.12 10/08/12 

0 .068 0 .062 10/08/12 

0.11 0.1 10/00/12 

0.93 1. 3 10/08/12 

0.20 0.30 10/08/12 

0.93 1. 3 10/00/12 

U Result ia lass than tho eample detection limit, 

Analysis 
Data 

Yld % 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Samole ID: TIB233-SOILPIPECHAR-019-0812 

Lab So.mplo ID: Jo'2,J040414·-005 

Work Order: MW'l'C'1 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.01 u 

Actinium 228 0.30 

Bimnuth 212 0, 38 u 

Biamuth 214 0.39 

Cesium 137 o.o u 

r_,ead 210 0.09 u 

r ... ead 212 0.30 

L8ad 214 0.41 

l?otassium 40 9.3 

Protact.in:lum 231 0, 13 u 

Radium (226) 0.39 J 

Radium 228 0.30 

Thallium 208 o. 098 

'.rhox:ium 220 0.30 

'l'ho;r.iurn. 2J4 0.54 u 
Uranium ?.35 0.1 ll 

Ur<:ud_um 238 o. 54 u 

NOTE (S) 

Data a:i.·o incomplete without the oaaa narrative, 

MOC ia determined by instrument perforll\anoa only, 

Bold results are greater than the MDC. 

Radiochemistry 

Dute Collected: 08/29/12 
10/01 /12 

1451 
0850 Date Rece.i.ved: 

'l'otal 
Unm'.lrt, Prep 

(2 a+/-) RL MDC 
Date 

pCi/g Batoh # 2282067 
0,47 0,80 10/08/12 

0.12 0.09 10/0B/12 

0.42 0.67 10/08/12 

0.12 0.08 10/0B/12 

0.016 0.066 10/0B/12 

0.83 1.5 10/08/12 

0.11 0.1 10/08/12 

0.10 0.0B 10/08/12 

1.7 0.6 10/0B/12 

0.54 1.1 10/08/12 

0.12 0.50 0.00 10/0B/12 

0.12 0.09 10/0B/12 

0.044 0,052 10/08/12 

0.11 0.1 10/08/12 

0,69 1 '?. 10/08/1?, 

0.12 0.23 10/08/12 

0.69 l.2 10/08/12 

J Result j_s groator than sample deteotion. limit but leso than atatad reporting limit. 

u Result is less than the sample deteotion limit, 

Analysis 
Data 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/?9/12 

10/29/12 

10/29/12 
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PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-020-0812 

La.b Dample ID: F2J040411 OOG 
MWTG5 Wor.k Order: 

Matrix: sor.rn 

Parameter Result 

Ga nun a Ra-226 & Hits By EML GA-01-R 
l\ctinium 22'7 ·-0' 02 

Actinium 228 0.41 

Bismuth 212 O.J.6 

Bismuth 214 0 ,37 

Cesium 137 0.003 

Lead 210 0.3 

Lead 212 0,36 

r,ead 214 0 .44 

Potassium 40 10.2 

Protactinium 231 0. 051] 

Radium (226) 0. 3? 

Radium 228 0. 41 

Thallium 208 0.103 

'l'horium 228 0,36 

Thorium 234 1.2 

Uranium 235 0. 07 

Uranium 238 1. 2 

NOTE(S) 

Qual 

MOD 

u 

u 

u 

u 

u 

J 

u 
u 

u 

Data are incomplete without tho oaae narrative. 

MDC is determined by instrument performance only, 

Bold results arA greater than the MDC. 

Radiochemistry 

DdLO Collected: 08/29/U 1455 
Date Received: 10/04/12 0850 

Total 
Unoert. l?r.ep 

(2 o+/-) RL MDC 
Date 

pCi/g Batch # 2282067 

0.11 o. 43 10/08/12 

0.15 0.09 10/00/12 

0.61 1.1 10/08/12 

0.11 0.11 10/08/12 

0.038 0.0}0 . 10/08/12 

1.1 2.0 10/08/12 

0.11 0.11 10/08/12 

0.11 0.12 10/08/12 

1,7 0.6 10/08/12 

0 .067 1. 8 10/08/12 

0.11 o.so 0.11 10/08/12 

0.15 0.09 10/08/12 

0.051 0.072 10/08/12 

0.11 0.11 10/08/12 

1.1 1.6 10/08/12 

0.10 0,37 10/08/12 

1 . 1 1. 6 10/0B/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Rasul t ia lo so than the aamp!Gt detection limit, 

Analysis 
Dato 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 
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PKG-Tl8233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-021-0812 

J,o_b Snrnplo IO: 

Wo:rk Order: 
Matrix: 

Parameter. 

["2;!010411 007 
MWTG6 
SOLID 

Result Quul 

Gamma Ra-226 & Hits By EML GA-01-R MOP 
Actinium 227 ~0.11 u 

Actinium 228 o. 62 

Bismuth 212 o. 32 u 

Bismuth 214 o. 45 

Cesium 137 -0.012 u 

r.ead 210 -0.6 u 

Lead 212 0. 40 

Lead 214 0. 42 

Potassium 40 10.1 

Protactinium 231 0.21 u 

Radium (226) 0. 45 J 

Radium 228 0.62 

Thallium 208 0.114 

Thorium 228 0.40 

'l'horium 234 0. 37 u 
Uranium 235 0, 13 u 

Uranium 230 0. 37 u 

NOTE (S) 

Data are incomplete without the oase narrative. 

MDC is determined by instrument performance only. 
Bold results are gr.eater than the :MDC, 

Radiochemistry 

DaLe Collected: 
Date l\eceived: 

Total 
Unoart. 

08/29/l.2 
10/01/12 

Prep 
Dato 

1S35 
0850 

(2 o+/-) ru. MDC 

pCi/g Batch # 2282067 
0. 26 0.45 10/08/12 

0 .1 ~, 0.08 10/08/12 

0. 11·1 0.78 10/08/12 

0.13 O.:tl 10/08/12 

0.0118 0.084 10/08/12 

2.0 2.1 10/08/12 

0.11 0.11 10/08/12 

0,11 0.11 10/08/12 

1.7 O.B 10/08/12 

0.33 1.6 10/08/12 

0,13 0.50 0.11 10/08/12 

0.17 0.08 10/00/12 

0.058 0.063 10/08/12 

0.11 0.11 10/08/12 

0.41 1.5 10/08/12 

0.23 0.38 10/08/12 

0.4l 1.5 10/08/12 

J Result is greater- than sample detection l.imit but lsss than stated reporting limit. 

U Result is less than the sample detootion limit, 

Analysis 
Dato 

'Yld % 

10/29/12 

10/29/12 

10/29/U 

10/29/12 

10/?.9/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

l0/29/12 

10/29/12 

10/29/12 
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PKG·TIB233·NSTC·SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-022-0812 

Lob Sample ID: F2J040414--008 

Work Order: MW'l'G7 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 22·1 ·-0. 30 u 

Actinium 228 0,35 

Bismuth _21?. 0.83 u 

Bismuth 214 0.59 

Cesium 1.37 -0,003 u 

Lead 210 0.5 u 

Lead 212 0.50 

Lead 214 0.56 

Potassium 40 12.8 

Protactinium 231 -0.1 u 

Radium (226) 0.59 

Radium 228 0.35 

'l'hallium 200 0.141 

'I'horium 228 0.50 

Thorium 23/i 1.51 u 

Uranium 235 0.05 u 

uranium 238 1.51 u 

NOTE (S) 

Data are inoomploto without tho oaao narrative. 

MDC ia determined by instrument performance only. 
Dold results nre greater th.an the MOC. 

Radiochemistry 

Date CollecLed: 08/29/12 
10/04/12 

OB41 
0850 Dato Hocoived: 

Total 
Uncert. Prep 

(2 rr+/-) RL MDC 
D<itA 

pCi/g Batch It 2282067 
0, 47 0.78 10/08/12 

0.14 0,26 10/08/12 

0.59 0.87 10/08/12 

0.15 0.11 10/08/12 

0.041 0. 076 10/08/12 

1.1 1. 9 10/08/12 

0.15 0.13 10/08/12 

0.19 0.17 10/08/12 

2.1 l 10/08/12 

1.0 1. 8 10/08/12 

0.15 0.50 O.:tl 10/08/12 

0.14 0.26 10/08/12 

0.052 0.055 10/08/12 

0.15 0.13 10/08/12 
0.75 1 .. , 10/08/12 

0,25 0.39 10/0B/12 

0.75 1.7 10/00/12 

u Result is loss than the sample detection limit. 

Analysis 
Data 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
l0/29/12 

10/29/12 

10/29/12 
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PKG· TIB233·NSTC·SOIL 

Shaw E & I Inc 

Client Samole ID: TIB233-SOILPIPECHAR-023-0812 

Lab Sample ID: J!'2,J04041.4-009 
Work Ordor: MW'I'GH 

MatrJ.x: SOI, ID 

Paramo tor Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.030 u 

Aotinium 228 0.52 

Bismuth ?.12 0.23 tJ 

Bismuth 214 0.36 

Cesium 137 ,,0 .002 u 

f,t~iHl 210 0.8 u 

Lead 212 0.48 

Lead 214 0.42 

I?otassium 40 10.5 

Protact1.nium 7.31 -0.06 u 

Radium (226) 0.36 J 

Radium 228 0.52 

Thallium 208 0.165 

Thor:Lum :228 0.48 

Thorium 234 0. 42 u 
Uranium 235 0.16 u 

Uranium 238 0.4?. u 

NOTE($) 

Data aro iri.oomplete without the aaa~ narrativa. 

MDC is determined by .instrument performanoe only. 
Bold results are greator than the MDC, 

Radiochemistry 

Dato Collected: 
Date Received: 

Total 
Uncert, 

00/29/12 
10/04/12 

Prop 

00b8 
OU50 

(2 o+/-) RL MDC 
Data 

pCi/g Batah # 2282067 
O,OtJ5 0.1\7 10/08/12 

0.15 0.08 10/08/12 
0.53 0.92 10/00/12 

0.10 0.1 10/08/12 
0,036 0.066 10/08/12 

1.2 1. 7 10/08/12 

0.13 0.12 10/08/12 

0.12 0 • .1.2 10/08/12 

1. 7 0.7 10/08/12 

0.81 1.5 10/08/12 

0.10 0.50 0.1 10/08/12 

0,15 0.08 10/08/12 

0.054 0.051 10/08/12 

0.13 0.12 10/08/12 
0. 40 1." 10/08/12 

0.19 0.28 10/08/12. 

O.ilO 1." 10/08/12 

J Rouult is greater than sample deteotion limit hut less than stated reporting limit. 
U Result ie loss than the sample detoction limit. 

Analysis 
DatG 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

!0/?9/12 
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Lift 2 (6-12 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 6-12 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

19,884 2127492 

* 
f---

N/A 

* N/A 
~-

* N/A 

* N/A 

* N/A 
··~ 

* N/A 
------ ____ ,,_ ---- -- ----

* N/A 
---- -- --------- --

* N/A ---· --- --- ------------
Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma Gamma Gamma 
Walk-Over Static Static Waste Characterization Sample# 

Easting {cpm) cpm >IL? 

6023029 14,978 No N/A 

N/A N/A N/A Tl B233-SOI LPI PE CH AR-028-0812 

N/A N/A N/A Tl B233· SOI LPI PECH AR -029-0812 

N/A N/A N/A Tl B233· SOI LPI PE CH AR-030-0812 

N/A N/A N/A Tl 8233-SOl LPIPECHAR-031-0912 

N/A N/A N/A Tl 8233-SOl LPI PECHAR -03 2 -0912 

N/A N/A N/A Tl 8233-SOl LPI PE CHAR -033-0912 
---- ----- --- ____ ,,, ___ ----- ---- -- .. 

N/A N/11 N/A Tl B233-SOI LPI PE CHAR -034-0912 
-- ---------- ·- --------- ----------------

N/A N/A N/A Tl 8233-SOI LPIP E CHAR -035-0912 
-- -- --------------------~-

Soil Sample 
Ra-226 

(pCi/g) 

____!J/A -~ 
0.50 

·-
0.55 

0.56 

0.72 

0.36 

0.37 
--------~------- - -

0.53 

0.44 

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

NOTE: Waste characterization samples were collected from random locations. 
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PKG-TIB233-NSTC-SOIL 

mas exceeding or equal to thei"'ii1VeStJQ8.ticn level \\iil!be evaiuatecfby-tie-prOi.3Ct CertlfleCfHe8lth Physicist 
,d a follow up static survey wiil be performed. 

JH/WS 

Approved By: l i "" '--""'"--' Uc, ~/ 

Print Name 

~~M.T .• "J\.; 

0111512013 

l-f.!.~Cr 
Tl tie 

'? /n /i'-
oate 

0aga~ 

k'.£1v\ 
l 
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Bldg 233 Gamma Walkover Survey North to South Survey#TIRS-08302012-233-Gvvs-<128 

Above Terracotta Pipe (2nd Lift 6·12 inches) Page 2 of 3 

01/15/2013 

6022&90 602296(1 

-~ 
\ "'• 

\. 

~ M~3n t 3 i;p c~v(1SAe4 .cpr:<} 

~ Me3'l t ~·stt d~v(Hf.4$5 .:prrj 

15 30 60 
l""'=:...-.. IFeet 

6013030 

\,. 

-0r;1·r.atE- S'foE"w: CSP l<;.~,;- HL NAOS3, US Stit\<eyF«-1 --== 

Data Collected By: Dennis rnorrison 
Data Ptocessed In Troas ure Island Office 

6023100: 6023170 6023240 6023310 

GJmma Wa!Korn Su1wvReadi1\gs Colle<l<d on S»O?Ol2 
!\\th 'frimbl~ G-eoXH c:Ps Unit fl70S9S and Ludh.1111 
0,{(:,~[ 2221 "'16233/A wiU1 a 44-20 Probe. PPR1:955?1. 
calibration dU-~ i1 30:2012 

Q 

!'! ::; 
):; 
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In tha 7000s 
0 

PKG-TIB233-NSTC-SOIL 

Oulldfng 233 Gamma Walkover Survey North to Soutth 

Above Terr~u::ott« Pipe {2nd lift 6-12 lnchesl 

Surveytl: "f I HS-00302012-2 33 -G l;VS-4 28 

Page 3 of 3 

In the 8000s 

0 
In the 9000s 

2 

In tholOOOOs In the 11000s In the 12000s In the 13000s 
20 141 937 1644 

In the 14000s In the 15000s In the 16000s In the !7000s In the l8000s In the igooos In the /0000s 

01/15/2013 

973 297 81 45 15 2 0 

20:) -

153--

Scatt@rplo1 

19"'64 
l9U4 

OK 

'"Ref ArWJ 1 

St(!Oev 
1,014 

,-Mf!_<:i\\ 
16,423 

1 locations 

with cpm 

>19,465 
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Page~ 

lrRADiOLOGiCAL SURVEY FORM I SAMPLE COLLECTION LOG ' -- - -- - " -· ~" 
11survey Number: TiRS- 08302012 233 --JSS 433 Model: 

Serlai #: 

-ey Description: so;1 Sar.:piing and Gamma Sta:!c Su01ey meas~rements conedeC at: Buil~.:;3.3._$~0-il around Terracotta. Probei#: 

-·~e p~pcse of tr.is su:-vey-sarr.pling is to prov:de: ~haracterization of scH South to North 2nd Ufl 6 to 12 inches above terracotta Cal. Due: 

tic ~ocations were identified from gamma vva!kove~ surve--v J:!B..S...:.083020.'!2:2.3_3:'.'..GWS-428 revealed cour:t 

into shippir.9 container. The CoC was placed 1n the shippir.g containe1· 

Wind: 0-10 mph 
009 

JS 02 02 

1427 End Date: 0910412012 Time: 1114 

James lrvin 

Date: 

, .. :_·:1'0:cm-·--,, 

Contact 1C cm 10 cm 
Net 

4 T!B23-3~S0l[J5!PECHt\R-029-0812 
Tl82'.J;l-SOILPIPECHAR-030-C812 
Ti8233-SOILPIPECHAR-031-C912 
TIB233-SOiLPIPECHAR-032-0912 
Tl8233-SOILP IPECHAR-033-C912 
Tl8233-SOILPIPECHAR-034-C912 
Ti8233-SOILPIPECHAR·035-0912 

JHNVB 

Approved By: -~0\,.., \~o ~ \ \ 1! I· I' 
I ¥/l 1 I f1 Lrlc I 

Print Name {\ Sigliaiu;e 

u v 
iJtJe 

h/4/12 tf/Vl 
rDaie { '"'- ( 

FRM-71·C·-1 
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Bldg 233 Gamma Static and Soil Sample Locations for Survey/I TIRS-08302012-233-JSS-433 
Charactelization Above Terracotta Pipo (2nd Lift 6-12 inchos) Pooe 2 of 2 

~ 
N 
;; 

01/15/2013 

6022960 6tl23030 

1 6023091.621 212734? 632 
2 6023081.204 2127365.771 

21273S"l.214 
2127387.993 

2127408.82'/ 

602:3100 6023170 

Easting N 

6 6023025.721 212 
7 6023042.324 2127454 .772 
8 6023051.380 2127433.!39 
9g 6023028.7•!0 2127492.002 

ollede<l <fl ~JJ()/2012 

with 'frimbk <300XH OPS Unit #'l(YQ9$ and Ludbm 
Model 2t2t #2fi2337A 'l11th a 44-20frobt! llPR29557t, 
<.'<tlibrt\lio!l .Joe 1113012012 
*,... Or'lly St id JC T~kErJ 

/~-"\, 

6023240 

Sl~'itwif <~ ,,vol'ld ~)i Solu\ioris 
"""""'~'""""""-"""''""'""""""''"""'""'"""''--~"'-"-'""-""----
Data CoJlocted By: Dennis Morrison 

Data Processed In Troasuro Island Office Reviowed By:.511.~JJA---- Dato_ir:J<_J_j.._1=. u ., r ~, I 
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F2J040414 

SAMPLED SAMP 

!:l.Q_JL SAM_P~lt CJ"IB:NT §~_!?_~~-_,.!_P _______ " 
-~----"-" --------~--- -- DA1'll TIME ---------"·--

MW'fGO 001 TIB233· SOII.PIPllCHAE- 015 ·· 0812 08/29/12 13:49 
MWTGl 002 TIB233-SOILPIPllCHAR- 016-0812 08/29/12 14 :oo 
MWTG2 003 1'IB233-SOIJ.,PIPECHAR·· 01 7 -0812 08/29/12 14:20 
MWTG3 004 TIB233-SOILPIPECHAR- 018 ·· 0812 08/29/12 14:29 
MWTG4 005 TIB233-SOILPIPECHAR-Ol9-0812 08/29/12 14:51 
MWTG5 006 TIB233-SOII,PIPllCHAR-02 0-0812 08/29/12 14 :55 
MWTG6 007 TIB233-SOILPIPECHAE-02l-0812 08/29/12 15:35 
MW'I'G7 008 'I'IB233 -son.PIPECHAR-022 -0812 08/29/12 08:44 
MWTG8 009 1'IB233-SOILPIPECHAR-023 -0812 08/29/12 08:58 
MWTG9 010 TIB233-SOILPIPECHAR·· 024 -0812 08/30/12 09: :1.0 
MWTHA 011 TIB233-SOILPIPECHAR-025-0812 08/30/12 09:12 

MWTHC 012 TIB233-SOILPIPllCHAR-026 ·· 0812 08/30/12 09:28 
MWTHD 013 TIB233-SOILP1PllCHAR-027-0812 08/30/12 09:34 
MW THE 014 TIB233-SOILPIPECHAR-028-0812 08/30/12 14:27 
MW'I'HF 015 'rIB2 3 3-SOILPIPECHAR- 02 9 - 0 812 08/30/12 14:39 
MWTHH 016 TIB233-SOILPIPECHAR-030-0812 08/30/12 14:45 
MWTHJ 017 TIB233-SOILPIPECHAR-031-0912 09/04/12 10:23 
MWTHK 018 'l'IB233-SOILPIPECHAR-Q32-0912 09/04/12 10:29 
MW'tr!L 019 TIB233-SOILPIPECHAR-033-0912 09/04/12 10:50 
MWTHM 020 TIB23 3 -son,PTPECHAR-034 -0912 09/04/12 10:58 

------------~-----·--~----

- The analytical results of the samples listed above are presented on the following pages. 

- All cnlculations arc performed before rounding to avoid round-off errors in calculated results. 

- Results noted as ''ND" were not detcc!t'<.l at or above the Stlltcd lilllit. 

- This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parnmetcrs are never repor!ed on a dry weight basis: color, corroslvity, density, flashpoint, ignitability, layers, odor, 

paint filter tcsl, pH, po rosily pressure, reac(ivity, red ox µoten!ial, specific gravity, spot tests, solids, solubility, tcl\lpcraturc, vis1X1sily, and weight. 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-028-0812 

Lab S.::implo ID: F2J-010111-014 
Work Order: MW'l'Hg 

Matrix: SOLID 

Pal.'ilmater Rani.tlt Qual 

Ganuna Ra--226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.20 u 

Aotinium 228 0.57 

Bismuth 212 O. lS u 

Bismuth 214 0.50 

Cesium 137 o.o u 
r,ead 210 l.O u 

Lead 212 0.40 

Load 214 o. 47 

J?otaeaium 40 10.9 

Protactinium 231 0.26 u 

Radium (226) 0 .50 J 

Radium 228 0 '5'1 

Th<:tllium 208 0.181 

Thor;Lum 228 0,40 

'rhorium 234 1.1 u 

Uranium 235 0.16 u 

Uranium ?.38 1 . l u 

NOTE (S) 

Data a~o inaomplato w~.thout tho oaao narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Dute Collected: 00130;12 14:n 
10/04/12 0850 Date Received: 

'l'otal 
Unce.r:t. P.r.ap 

(2 a+/-) ru:, MDC Date 

pCi/g Batch # 2282067 
0.33 o. 51] 10/08/12 

0 .1·1 0.09 10/08/12 

0' '15 0.80 10/08/12 

0.16 0.14 10/0B/12 

0.012 0.061 10/08/12 

1.,3 2.0 10/08/12 

0.12 0.11 10/0B/12 

0.13 0.15 10/08/12 

1.6 0.0 10/08/12 

o. 62 1.6 10/08/12 

0.16 o.so 0.14 10/06/12 

0.17 0.09 10/08/12 

0.058 0.055 10/08/12 

0.12 0.11 10/06/12 

1. 3 1. 8 10/08/12 

0.23 0' 1]0 10/0U/12 

1.1 1.8 l0/08/12 

J Result is groater than snmple detection l.im:tt but less than stated report:l.ng limit. 

U Reaul t is less than tho sample detection limit. 

Analysis 
Data 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

l0/29/12 
10/29/12 

10/29/12 

10/29/12 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-029-0812 

Lab Sarnple ID: 

Work Order: 

Matrix: 

Para.motor 

F2J040414-015 
MW'J'HI' 
SOJ1ID 

Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0 .001 u 

hctinium 228 0.30 

Bismuth 212 1.12 

Bismuth 214 0.55 

Cesium 137 -0. 003 u 

r,ead 210 0.1 u 

Lead 212 0.52 

I,ead 214 0.53 

Potassium 40 12.5 

Protact:i.n:i.urn 231 0.44 u 

l\adium (226) 0 .55 

Radium 228 0.38 

Thallium 208 0.184 

'I'ho:cium 228 0.52 

'l'horJurn 234 1.3 u 

UJ~an;i.um 235 0.13 u 

Ur.<J.niurr1 238 1.3 u 

NOTE (S) 

Data arQ incomplete without the oaaa narrativ(l. 

MOO is determined by instr.urnont performunoe only. 
Bold .results are greater:- than tho HDC, 

Radiochemistry 

Date Collected: Oll/30/12 
10/04/12 

109 
0850 Date Received: 

Total 
Unoert. Prep 
(2 a+/-) RL MDC 

Date 

pCi/g Batah # 2282067 

0 ,26 0.46 10/08/12 

0.16 0.30 10/08/12 

0,43 0.28 10/08/12 

0.14 0.13 10/08/12 

0.039 0.073 10/08/12 

l.?. 2.2 10/08/12 

0.12 0.11 10/08/12 

0.13 0.12 10/08/12 

2.0 o. 7 10/08/12 

0.56 1.5 10/08/12 

0.14 0.50 0.13 10/0B/l2 

0.16 0.30 10/08/12 

0.064 0.061 10/08/12 

0.12 0.11 10/08/12 

1.2 1. 6 10/08/12 

0.1$ 0.31 10/08/12 

1 .. ?. 1. 6 10/08/12 

U Reault is less than the sample dEltection limit, 

Analysia 
Date 

Yld % 
10/29/l?. 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-030-0812 

Lab Samplo ID: F'2J040414-016 
MWTHH Wor:k Order: 

Matrix: SOLID 

Paramoter Result Qual 

Gamma Ra~226 & Hits By EML GA-01-R MOD 

Actinium 227 -0.06 u 
l\ctinium 228 0.28 u 
Bismuth 212 o.o u 

Bismuth 214 0.56 

Cosium 137 0.001} u 

J,,eud 210 0.2 u 

Lead 212 0.47 

r.ead 214 0 .58 

Potassi.um 40 6.9 

P.i~otactiniurn 231 -0.03 u 

Radimn (226) 0.56 

Radium 228 0 .28 u 

Thallium 208 0 .137 

Thorium 228 0. 47 

'l'horium 234 0.37 u 

Uranium 235 0. ?.3 u 

Uruniurn 238 0.37 u 

Data are incomplste without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greate~ than the MDC. 

Radiochemistry 

Date Collected: 08/30/12 
10/04/12 

1415 
0850 Date Received: 

Total 
Uncart. Prep 

(2 o-+/-) RL MDC 
Dato 

pCi/g Batch # 2282067 

0.14 0.77 l0/08/12 

0,17 0,38 10/08/12 

0. lt) l.5 10/08/12 

0.17 0.12 10/08/12 

0.062 0.12 10/08/12 

1.2 2.3 10/08/12 

0.14 0.13 10/08/l.2 

0.16 0.14 10/08/12 

1. 8 1. 4 10/08/12 

1.1 2.1 10/08/12 

0 .1'7 0.50 0.12 10/08/12 

0 .17 0.38 10/08/12 

0 .064 0.056 10/08/12 

0.14 0.13 10/08/12 

0.60 2.1 10/00/12 

0 .27 0.43 10/00/12 

0.60 2.1 10/08/12 

U Result is less than tho snrnple detection limit. 

Analysis 
Date 

Yld % 
10/29/1?. 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/2£1/12 

10/29/1?. 

10/29/1?. 

10/29/12 
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PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-031-0912 

Lab Darnple ID: F'2J040'114-017 
Work Order: MWTHJ 

Matrix: SOLID 

Pararnate:r Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 ~·O. 31 u 

Acti.nium 228 0.82 

Bismuth 212 0. 40 u 

Dismuth 214 0.12 
Cesium 137 0.013 u 

Lead 210 0.06 u 

Lead 212 0. 68 

Lead 214 o. 68 

J?otassium 40 14.6 

Protactinium 231 ,Q ,53 u 

Radium (226) 0.72 

Radium 228 0.82 

'l'hallium 208 0.185 

Thorium 228 0. 60 

'J'horium 234 o. 65 lJ 

Uranium 235 0.13 u 

Urunium 238 0. 65 lJ 

NOTE (S) 

Data ar.e :tnoompleto without tho oaso narrati.vo. 

MDC is determined by instrument porformance only. 
Bold results are gr.eater than the MDC. 

Radiochemistry 

DaLe Collected: 09/04/12 
10/04/12 

1023 
0850 Date Hec-eived: 

'l'ota.l 
Unoe:u..·t, Prep 

(2 cr+/-1 RL MDC 
Data 

pCi/g Batah tt 2282067 

0.49 0.81 l0/08/12 

0.25 0,13 10/08/12 

0.68 l. 2 10/08/12 

0.18 0.14 10/08/12 

0.043 0.004 10/08/12 

1.3 2.4 10/08/12 

0.14 0.09 10/08/12 

0.16 0.15 10/08/12 

2.5 0.8 10/08/12 

0.67 2.2 10/08/12 

0.18 0.50 0.14 10/00/12 

0.25 0.13 10/00/12 

0.073 0.065 10/08/12 

0.14 0.09 10/08/12 

0.52 J.B 10/08/12 

0.20 0.34 10/08/12 

o. 52 1. 8 10/08/12 

U Result is less than the sample detection limit. 

Analysis 
Data 

Yld % 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
10/29/l?. 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-032-0912 

Lab Sample ID: 

Work Order: 
Motrix: 

Parameter 

F2J0404H ·018 
MW'!'l!K 

SOLID 

Reeult Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.23 u 

l\.otinium 228 0. 47 

Bimnuth ?.l?. 0.25 u 

Bismuth 214 0.36 

Cesium 137 0.0 u 

r.e<>d 210 -0.007 u 

Lead 212 0. 386 

La ad 214 0. 47 

Potaesium 40 10.7 
Protactinium 231 -0.029 u 

Radium (226) 0.36 J 

Radium 228 0.47 

~'hallium 208 0. 076 

Thorium 228 0. 386 

'l'horium 234 0.74 u 

Uranium ?35 (). ll u 

Uranium 238 0.74 u 

NOTE (S) 

Data aro inoom~lote without tho oase narrative. 

MOC is determined by instrument performance only. 

Bold results are greater than the MDC. 

Radiochemistry 

Totv.l 
Unocrt, 

(2 o+/-) 

Dal:e Collected; 
Dato Heceivod; 

RL MDC 

09/04/12 
10/04/12 

Prep 
Date 

1029 
0850 

pCi/g Batah # 2282067 
0.32 0,52 10/08/12 

0.16 0.09 10/08/12 
0. 4'/ 0.80 10/08/12 

0.10 0.05 10/00/12 
0,0086 0.091 10/00/12 

0.83 1.5 10/00/12 

0.092 0,085 10/08/12 

0.11 0,09 10/00/12 

1. 0 0.6 10/08/12 
0.040 1,7 J0/08/1?. 

0.10 0.50 0.05 10/08/12 

0.16 0.09 10/08/12 

0.051 0.065 10/08/12 

0,092 0,005 10/08/12 

0.81 1.' 10/08/1" 

0.1'.l 0 .26 J0/08/12 

0.81 1.' 10/08/12 

,1 Result is greater than sample detootion limit but less than stated report:ing limit. 

U Result is leas than tho sampl0 detection limit. 

Analysia 
Data 

Yld i 
10/29/12 

10/29/12 
10/?.9/12 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/J.2 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

J.0/29/J.2 
10/29/12 

10/29/12 

10/29/12 

01/15/2013 Page 36 of 186 



PKG-TIB233-NSTC-SOIL

38 of 211

PKG-TIB233-NSTC-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-033-0912 

Lab Sample ID: F2J0tl0t_llt1--.Q19 

Work Order: MW'.rHL 
Matrix: SOLID 

Parametor Result Qual. 

Gamma Ra~226 & Hits By EML GA-01-R MOD 

Actinium 227 0.09 u 

.Actinium 229 0.45 

llismuth 212 0, 52 u 

Bismuth 214 0. 37 

Cesium 13·1 0' 015 u 

Lead 210 ··0.2 u 

Lead 212 0.50 

Lead 214 0.42 

Potassium 40 10.4 

Protactinium ?.31 0' 17 u 

Rad:!. um (226) 0.37 J 

Radium 228 0.45 

'£hallium 208 0.157 

Thorium 220 0,50 

'l'ho:t'ium 234 0. 73 u 

Uranium 235 ·-0 .003 u 

Uranium 238 0.73 u 

NO'rm(S) 

Data are :l.noomploto without tho aase narrative. 

MDC is dotormined by instrument pe~formance only, 
Bold results are greater than the MDC. 

Radiochemistry 

Onto Collected: 09/0'i/U 
10/04/12 

1050 
08~0 Date Heceived: 

Total 
Uncort, Prep 

(2 cr+/-) RL MDC 
Date 

pCi/g Batoh it 2282067 

0 '21 1. 1 10/08/12 

0.10 0.20 10/08/12 

0.54 0.86 10/08/12 

0 .14 0.14 10/08/12 

0,036 0.063 10/08/12 

1.3 2.1 10/08/12 

0.12 0.11. 10/08/12 

0.11 0.13 10/08/12 

1.8 0.6 10/08/12 

0. ?.3 1. 8 10/08/1.2 

0,14 0.50 0.14 10/08/12 

0.18 0,20 10/08/12 

0,058 0 .060 10/08/12 

0.12 0.11 10/08/J.2 
0.46 1. ~) 10/08/12 

0.011 0. 3'/ 10/08/12 

0.46 1.5 10/08/1?. 

J Result is greater than sample dotootion lim.i..t but less than stuted roporting limit. 

U Rosul t :i.s less than the sample do tee ti on limit, 

Analysis 
Date 

Yld % 
10/29/12 

10/29/12 
101"9/)2 

10/29/12 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/1.2 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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PKG-TIB233-NSTC·SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-034-0912 

Lab Samp1o ID: 

Work Order: 
Matrix: 

I?arameter 

F2J040414 020 
MW'l'HM 
SOl1lD 

Reau.it Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 22'7 -0.04 u 

Actinium 228 0,50 

Bismuth 212 0' 60 u 

Bismuth 21'1 0.53 

Cesium ]37 0.006 u 

Lead 210 0.7 u 

Lead 212 0.42 

Lead 214 0.55 

Potassium 40 10.1 
Protactinium 231 0 .012 u 

Radium (226) 0.53 

Radium 228 0.50 

Thallium 208 0.162 

Thorium 228 0.42 
'l'horium 234 0.31 u 

Uranium ?.3!:1 0 .13 u 

Uranium 238 0. 31 u 

NOTE (S) 

Data a.re j,noomplet<:i without the case narrative. 

MDC is determined by instrument performanoe only. 
Bold .results are greater than the MDC. 

Radiochemistry 

Date Collected: 09/04/12 
10/04/12 

10S8 
OB50 Date Received: 

Total 
Unoert. Prep 
(2o+/-) RL MDC 

Date 

pCi/g Batch # 2282067 

0. 4B 0.81 10/00/12 

0.12 0.07 10/00/12 

0. 42 o. 60 10/00/12 

0.13 0.10 10/08/12 

0.030 0.056 10/08/12 

1. 4 1. 9 10/08/12 

0.10 0.09 10/08/12 

0.13 0.11 10/08/12 

1.7 0.9 10/08/12 

0.018 1.6 10/08/12 

0.13 0.50 0,10 10/08/12 

0.12 0.07 10/08/12 

0.057 o. 057 10/08/12 

0.10 0.09 10/08/12 

0.48 1. 6 10/00/12 

0.20 0.33 10/08/12 

0.48 1. 6 10/08/12 

U Result is loss than tho sample detection limit. 

Analyain 
Data 

Yld % 
10/29/12 

10/29/12 
10/29/12 

10/29/12 
10/?.9/12 

10/29/12 

10/29/12 

10/29/l.2 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

J.0/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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PKG-TIB233-NSTC-SOIL 
T estAmerica SL Louis 

_WO _ff 

M\·JTHH 

MN'l'HT 

MW'J'l!V 
MWTHW 
'.-iW'l'!-IX 

MW'I'HO 
MWTHl 
MN'.t'lf2 
M~·rrH3 

M~·!TH4 

MNTH5 

MWTB6 
MW'J'H7 
MNTH8 

MW'l'H9 

rc:;·/TJH 

14WTJJ 

MWJ\JJ( 

MW'l\JL 

MWTJM 

N<i:ri;:Jm= 

{)(i} 

(j(l;% 

003 
004 

006 
00'/ 

008 
009 
010 

011 
OL~ 

013 
014 
01::; 

016 
Ol'I 

Olfl 

019 
020 

SAMPLll: SUMMARY 

l"?.J0401Hi 

CI.,JEN'l' DJ\MPL,J!: JJ 1 ----'" - - --·--------

TIB2 3 3 ·-flOILPIPf!'.CHl\R~ 035 09J2 

'1'IB/.33- t;OILP1P!':CH1\R~036 ·0~12 

'J'lB2'l3 - SOILPIPl•:CJJAR.-037 - 0912 

'l'IB/.3-3 - SOXI1PIPECH/\R-O 38~ 091~ 
'l'JB/; 3 J -:30ILPJ f'I::Clt.f\R·· Q 3 9 ~ 0912 

'l'I112 3 »3 .. zoILP:J:Pf~C!-JAR-040 0<) 12 

TIB23)-SOlLPIPgc!-lAR~04l 0912 
'l'TH2 3 3 "SOII--'J?JPi!:CHAH>· 0 11 :J. --- 0 9 l 2 

'!'1D2 3 3 ·· f;0XLPIP£i:CHAR- 043 ~ 091?. 

TIH233 -·BOIJJPJPECHAR·· 044 -092-2 

TID2 3 3 .,SOILP;I:PJ!-:CHfl.1':- 04b- ·-091?. 

TH\233 -SOILl?IPF:ClmR-O<lG - 0 912 
'l'IB233 ,,f30ILPlPE:Cill\H_ .. 04 '7 ·· 0912 

'fIB23 3 - BOlliPlPi•:CHAH.-04 0 -0912 
TIH~~3 3 -SOILPIPHCHAR-04 9-0912 
'l'J'H233 ·-SOILPIPJ.i:C[If\_R-050 0912 

'1'1132.13 --SOILPIPHCHAR- 051- 09'.i ~ 

TIH?.33 -SOILPlPl•:CIIAR ·· O.t:i2 - 0912 

'l'IH2 33 "SOIId?Il:-'&:CfU\R-- 053 ·-0 912 

TIB233 ·SOILPlPECHAR-054-0912 

· Thl'. 11t1aly1ka! f\'~1111~ of ihe sm11p!ci; lbwd ;1bo\·-O arc jll'%l'nttd Oil !he fol!Pwln1~ p;1g('_s. 

- ,\ll fa1nit.ihou~ ;iic pafi:mned bcfof\'. 1 Ut11Hling to two id t11u:td·off c;'tM~ in l'akul;1tcd ri:~11Hs . 

. Hes\llt'> no:1,'<:I a<. ''NH' '\'\:!re !mt 1k!t:t!~'d ;i\ -nr ;ibt•vi.> !l1,• sL;(\C\\ !imiL 

- lhis 1i;poH mu\\ m,1; bl' 1<!J1rnJ111:n!, {\\ttpi I;; full, with<Wl 1hr wii~t(.'11 apjlll)hil ,\ftlw l:ll>m;•\OJ~', 

~-~~~--- ~~" 

, i{•.'SIJ!(5 fclf th\~ lu!imdng p~i;tmd~·b f!I'.' n-:vct wpun1.«I on il 1!1y weight ha;d~: lOi!lf, curw~h-ily, \ku~i(y, ll;t~hpn!m. lt'.nit:,hllhy, layer~, o0or, 

p:1illl flltei tnt, pll, JHH"titity p!J:~>llf<J, l\':tlc;ivhy, n.'llmi J>OlcHti:il, spccHk gr.why, spot te~Ls, ti(•li!b, suhrhility, 1cmpc·1altlrc, viswslty, amt \WighL 

4 of34 

01/15/2013 

}:ll\MP1,ED 

Ul\TE; 

()0/(lrl/l:,? 

09/01/l2 
09/04/12 
09/04/12 
09/0'l/1.2 
09/0•l/12 
09/05/12 
09/05/l.2 
09/0!,/12 
09/05/12 
09/0S/1:~ 

09/0S/12 
0'>/0~i/12 
09/0~)/12 

09/DS/l2 
tl9/05/12 
09/0S/12 
09/0G/12 
09/00/12 
09/0f)/12 

F2J040416 
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Hl\i·l!P 

TIME 

J l: 1 11 

13 ~ lj s 
13: !,;B 

14:06 
14:12 
14:24 
08: ~)4, 

09:0H 
09: J1 
09:~~2 

09:28 
09:34 
09 :40 

09:51. 
13;44 
11: lj3 

1-4: 04 

09: ~~'.), 

09:26 
09; :12 
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PKG-TIB233-NSTC-SOIL 
T estAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-035-0912 

i.t1b .'.idmpJe lD: F2.J0l\U,i}(, ·O(J'l 

Wni k UiJ\nr' ! M\VTilf{ 

Actinium 226 

Bi!lil\Ulh 214 

Ce:;1urn lJ"J 

Li:HH\ ?.1-2 

Lond 214 

l?Ot<\SBi\1lft 40 

P~otac1·i11i11m ~JI 

R~ditim (226) 

H<\diul\\ 220 

'l'halliuin 200 

Tho,'i vm ??0 

NOTE 

RDS Ult 

0.20 

0.3? 

0.44 

O.'f 

0,40 

0,37 

10,3 

0.0() 

0.44 

0.28 

0 .002 

0.40 

u 

'J 

J 

" 

Dat:n ar.o :l.noornpl.ote withotit th0 <:!iHH) 1H1r.i::ntivo, 

t-•lllC io dot0i:1r,i11od by ins !.:.:tt\mont por£o:r.mt\nc0 only. 
Btild J;or-111lt:B nro '!P;oatoJ: thnu thn MDC, 

Radiochexnis try 

Tot:tl 
Uncurl. 

(2 en/··) RL 

pCi/g 
{i. 'i I] 

0.13 
n,,1J 

0.13 

0, J,iJ(i 

1.7 

(). 10 

0.11 
1. 7 

!l. J ·; 

0.13 tl. ~:.o 

0.13 

0.01)6 

0. 10 

D , ·l ~~ 

\), 

'·" 

HDC 

O:J/O'i/12 J:J1·1 
10/0,J/1/: ogso 

Prop 
Date 

Batch. ll 2283035 
{). 'f(, 10/09/1 2 

0.?.2 10/09/1?. 
0' (;g 10/0~·/12 

0.11 10/09/12 

ti. O(C l.0/D'.}/ l? 

} • il JV/09/12 

0.1 10/09/12 

0.12 10/09/12 
0. ·1 1.0/09/12 

1 . (, 10/0~/l;: 

O.ll 10/09/12 

0.22 10/09/12 

0.068 10/09/12 

O.l 10/09/12 
. z; L0/09/1;-· 

0.?11 l!)/OS/1/ 

• (> 10/09-/!) 

1ln111yuin 
Ditt . .;, 

Yld i 

JOF~O/l;> 

10/30/12 
UJ/JO/!~! 

ll'.l/30/12 

l Oi .-ltJ/ I:'. 

JCi/'ffl/l?: 

10/30/12 

10/30/12 

10/30/12 

I\!/ ;()/J ;> 

10/30/12 

l.0/30/12 

l.O/C<0/12 

10/30/12 
J ti/JO/ i '.·' 

lf!/30/J;:: 

l(i/1(!/_;_;: 

J 

" 
Hos\1lt :lu g.roatc1: than sarnplo doteo-tion J.imil: but loon th€1n statod ropo1cting limit. 

Roflul6 Qf[~4lo5fl thnn tho nmnplo dot•'lCtion limit. F2J040416 
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PKG-TIB233·NSTC-SOIL 
TestAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-035-0912 

P<t:t'<lntDtor Rotiult Qufil 

Ga.mm a Ra-2?.6 & Hits lly EML GA··01··R MOD 
f,t;\.' l n.i t.:li< ;?Ti tJ.023 '! 

Aotiniurci. 2?.0 0.44 

niDrnuth ~:: 12 0' 11<) u 

Hif.lll\Oth 21-4 0.37 

--'·-·--\',«:\ 1 :r; 0.0;>_'5 ;; 

iJ';H) ~= J 0 0. !; u 

I.uud 212 0.44 

J.,ond 214 0.43 

PottulS;i..\U)\ 40 9.8 

~'cot~octi:;iuF: >. 5] {'!, j)J ~) 

Hadi\1m (226) o. 3'1 J 

Hn{lium 220 0' 44 

'l'hallium 200 0.140 

'!'hO!.'i\UU na 0. 44 

·~·-~1c)ri.n;n ;;,'!•} f . ;.". (, n 

u1-;1nl urn ?:1:1 (!. l l u 

UCillli•.lnl ?.3!! I. :-!G u 

-·---·-

MOI'F. (S) 

D<tta 1u:0 inoomplr1to without tho ca!lo i-un:rntivo. 

MDC :la dotcrrnined by il)ot,;-umc-nt pa:i:fot:m<u-1u0 only, 
Bold :r.et1ults 8TO 9roato.r. thm1 l'.he MDC:. 

Radiochemistry 

't'otal 
Ut\<JO;!C\;, 

(2 of/,.) m. MDC 

pCi/g Bntch # 
(i, ntu_; (!. ·19 

0.15 0.19 

0' ')/ 0. >;;) 

0.11 Q.11 

!J' {) _l'J i] .062 

] ,J 1. "f 

O. l~ O,lO 
0.1,?. 0.11 

l.6 0' 'l 
(i . 'j ~; Ll 

0.11 O. ~iO O.ll 

O.:t.5 0.19 

0.050 0.051 

0 .. 12 0.10 

0. 'J~-, _j .'\ 

0' _!?. O.?H 

(J ' 'l~i 1. lj _________ , 

tJ 

Result io qr<1ate:t' thm1 uumple doi:oction limit but losa than Htatod l:oportJng limit. 

Resut~ o[~4lGll!J than tht! snrnplo detootion limit, 

01/15/2013 

!'rop 1\.1rnlysia 
11ate D11to 

2203035 Yld % 
~()/09/j_~ Hi/'.Hi/12 

10/09/12 10/30/12 
l0/09/ l 7. \\i/'JO/l? 

10/09/12 10/30/12 
'lil/09/\? Hl/:~O/L? 

lG/09/1?. 1\l/J0/12 

10/09/l.2 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 i(l/3fi/l2 

10/09/12 10/30/12 

10/09/)2 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 
U)/0'.!/'J) i{)/J(;/'1;' 

H)/09/1-? 10/;iG/l? 

10/0-9/12 l(1/:l0/l7 

F2J040416 
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PKG-TIB233-NSTC-SOIL 

Lift 3 (12-18 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 12-18 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 
-

* N/A 

* N/A 

* N/A 

* N/A 

* N/A 
--~~~~-

* N/A 
---~--- -·---- ·- ·- ----·--~ 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma Gamma Gamma 
Walk-Over Static Static Waste Characterization Sample # 

Easting (cpm) cpm >IL? 

N/A N/A N/A TIB233-SOILPIPECHAR-041-0912 

N/A N/A N/A Tl 8233-SOI LP I PE CHAR-042-0912 

N/A N/A N/A Tl B233-SOI LP I PE CHAR-043-0912 

N/A N/A N/A Tl B233-SOI LP I PE CHAR-044-0912 

N/A N/A N/A Tl B233-SOI LP I PE CHAR-045-0912 

N/A N/A N/A Tl B233-SOI LP I PE CHAR-046-0912 

N/A - _N,Lf2 __ N/A TIB233··SOILPIPECHAR-047-0912 
-----~----- -- -- ---- ---- ---------------~------

N/A N/A N/A Tl B233-SOI LP IP E CHAR-048-0912 
~------------- - -- --- - -- --------------- ---· -- --------~ --

Soil Sample 
Ra-226 
(pCi/g) 

0.40 
---~-~-

0.36 
--~--~ 

0.36 

0.41 

0.35 

0.49 

0.56 - ------ ' ---------------
0.40 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 
NOTE: Waste characterization samples were collected from random locations. 
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PKG-Tl8233-NSTC-SOIL 

GWS 439 

•ev (GWS) performed at Building 233 Sii:e on soi! above terracotta pipe.The 

rpose of the survey is to support: Characterization of sol! Scuth to North, 3rd Lift, 12 to 18 inc.lies abov€ terrao=itta pipe at 

ilding 233 Site. 
,e GVJs--was performed in a Contamiflatfi.:J_G_fi.rea to proy_i2¥ r§cfi?!99icaTCh-aracteri2ation data and identify any anomo1!es_ 
rvey was perfornect usinfi: Ludlum 2221 # 262337 A coupled 'Nith 44=20 PrObe #PR295571. 

areas exceeded the instrume1t spE:cific investigation levef 

RWP: 2012 233 JS 02 02 
Start Date: 0910412012 Time: 1432 End Date: 09!G4t2012 Time: 1530 

Approved By: 

rt ~ I . I I I_ \I I' ' 
J~ '/\,.} J-._J,.:p, -v t.k'., 0 

JHIWB 

F":f.1-TI-Cl·1 

Print Name l /f 5t'gn4tUk u ! 

0111512013 

MOO et 
Serialt;.· 

?robe J #: 

/_!'(_("( 

Title 

Pag€, cf 3 

j/1 t/1?.... 
· Date 

/ . 
tpJ( 
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Bldg 233 Gamma Walkover Survey North to South survey# TIRS-090420>2-233-GWS-439 

Above Terracotta Pipe 3rd Lift (12-18 inches) Page 2 of 3 

602296(1 6023030 
g "F'----""'l :e ' "' <; 

==,;;,;;,;:;.:=,~="""'-

Data C otlocted By: Dennis f./IO(rison 

Data Processed In Treasure Island Office 

01/15/2013 

6Q23100 61)23170 

Gmma \\-J.\kQ\'er SurveyColledt:d OTl 9-t2012 
•,\1th Trimbk CkoXH OPS Unit i!fOS9S and l.ndlum 

:..?Mel 222t fl26233?.-\ "ith a ~~·20 Prol>t "'PR2955?1, 
calibration due. H.-'30:2012 

s~,;~} '. ('-' ,< • .-' .';:'. 

i.i02324.!b 

~ 
N 

<; 

~ 
~ 
N 

~~~--~--~~~~ 
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PKG-TIB233-NSTC-SOIL 

Building 233 Gan11na WaH,over Survey North to South 
Above Terracotta Pipe (3rd lift 12~18 inches} 

survey#: 1 ms-09042012 .. 2:r-!-GWS-'139 

Page 3 of 3 

In the 7000s 
0 

In the 8000s 
0 

In the 9000s 
0 

ln the:tOOOOs In the 11000s In the 12000s In th<:? 13000s 

13 203 931 1493 

In the lilOOOs In the l 5000s In the-16000s In the 17000.s In the 18.000s In lhe 19000s In the :20000s 

924 290 49 9 1 0 0 

I 

I 

C\;!N~"' 

Dl>l11Ex&!don 

Q 

100155 

(i'. "·'°'+;,;···:·· 
c> ".,,,.,. •. 

01/15/2013 

.' Show Std. o.iv, 

ln'rr'M,'n; 

'1aYJ'"'-""' 

feb.11' 

~!<ld!;;.n; 
:undNd q.;::(~~o.<_r 

-- - ----i 

1$727 

!0065 
i$n7. 

S)IPSS\.l
0

, 

nssi::·'.' 
ns:n' 
103) r 

a1e~v,)<,.,.,,, 

i l'l%·1 

l !S0<l 

O< 

! > 19,465 
l 

0 locations 
wltbcpm 

~19146.S 
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;..<,J<.:;J 

JSS 444 -----------

So:: Sampling ar,c: Gamrr:a Statics co::eo:ed at: Bldq 233 Soi! around Metal Pipe. 

rpose of thls survey-samp'.ing is to provide: CharaC:erizat;cr. of so:: Sou:h ~o Ncrth 12 to18 ;nches. 3rC Lft Terracotta pipe at Bldg 233. 

lected randomly on sci! above te'1"acotta pipe. 
pies are cc!iected witt a disposable plastic scoop at depth of 0-6 ir.ches beicw 9rcund surface 
ers are 15 oz plastic jars. Lable::t cust0::y seal on !1d. placed in a zip\ock bag Sl"d loaded intc shipptr.g 

;er. The CoC was placed ir'\side ai'ld a custody seal was p;sced O:l iid of shlppir.g con..aher. 
of the sar;,pie :ocations is attached. 
of 1'nc'ividL.·a: sarrp!e containers \Vas ::.erfo;0,ed and ~eccrded en T!RS- 09052012·233-JSS-443 . 

C!earf Sunnv i.emp: 70 °F Wind: 0·10 mph 

RWP: 2012 233 JS 02 02 

JHNllB 

Approved By: 

!'l'{M-Tf.c'.-". 

0111512013 

Time: 0854 End Date: oet0s12012 Time: 

' '1-, r1 ·\\_, \ t , I 
,....,\. e: V.. N "V-., ~.Pr \"'~~ 1,.+----

Print Name 0 v ;ll~ Signature 
~ \ 
\.,) 

0951 

Mooe:: 

Serlal #: 

Protei#: 
Cal. :,i.;e; 

.\~odeJ· 

Setia,i!; 

Protief#: 

Ca!, Dt.:El: 

Lt'.-q-
iitle 

Page of 2 

9} ;Z //?_ 
Date 
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Bldg 233 Gamma static and Soll Sampling Survey North 
to South Above Terracotta Pipe (3rd Lift 12-18 inches) 

Survoy# Tl RS-09052012-233-,JSS-444 

Page 2 of 2 

01/15/2013 

6022960 6{123030 (\023100 6023170 

Northh1g ! Location# Easting North! 

< lJ;;~n • ~l.$1<1 d!:V {lt<.(M tf)m) 

2 Lte~fl l 3 ~d-Ow ilB,·1135 tprn) 
o StNi~f;;ll~ S:;)1t1pJe !ocot!on 
10 20 40 

lmi::::i-lllF eet 

\ 
\ 

~oon;l1riaw »}'l>tem: CSP bm« l!I. NAD83. US Smvey Fl'lO!._ 

Data Collected Sy: Dennis MoHison 

Data Processed In Treasure island Of1ice 

(·)023052.837 

{)023045.145 
-------
G023035.467 

()023029.015 

\. 

2127426.342 
2127443.%0 

2127470.760 ----
2127489.371 

f'rl'llYllUa St\lti c and SQil Satnpk::; Collected on '9!0512012 
with 1rimblc GeoXH GPS lJnlt #10'/.98 and Lu(llnm 
Mod&! 2.221 'fl62'.\:l1 A wifl1 a 44·20 Prohe #PR295571, 
caljbr.1!ion d11: 11/30/2012 

2 
'" '" <:; 

Reviewed fay: }JJ j, 
I('._ 

Date_~ 
# I 
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MV:TEH 

M\\l'l'HT 

MWTHV 
MW'l'HW 
;,JWTHX 

M~>JTHO 

MWTEl 
MN'J'H2 
MWTH3 
1·1'.>!TH·1 

MWTH5 
M\'rrHG 

MW'l'H'/ 
MWTHB 
MW'l'H9 
MW'l\JH 

MWTJJ 
Mvl'l'J'K 

MViTJL 

M~~TJM 

NQT!lJ r;) ·' 

001 

00~~ 

003 
00,l 
oo~; 

006 
00·1 
OOH 
009 
OJO 
01.1 
012 

013 
014 
GlS 

016 
017 
0] fl 

019 
o:_~o 

PKG-Tl8233-NSTC+SOIL 

SAMPLE SUMMARY 

TIL\233· DOIL?IPC:CH/\H-OJ.!:"i G9:;_;~ 

TIB'.<~33-DOILPIP\i:CHAH- 03<) · 09J2 
T:CB2 '.-l3 ··SOILPlPl•!CHAl<., 03 7 .. 09J. 2 

TIJ3/.33 ~SOILP.IPECHf\H .. 0 38 ·· O~:L?. 
'::'JD;; 3 3 -:::!OILPJ p1:;C1tl1R., -0 3 9 -0912 

'l'ID:-:; 3_·3 .. ::JOILPIPECHAR-040 -· 091::? 

'l'Ill233 ·SOILPIPllCHf\R- 04 :t • 09J.?. 
'l'J:B23l ··$OIJ,L'J:Pl•X~HAR-- 042 -0912 
TJIJ23 ~ •·IJOILPIPEC!-Jl\R-04 3 -091?. 
rl'IH233 ~SOlLPJPECHAl~··044 "0$l12 

T.II32 3 3 ·.:SOlI.;PI P8CHl\R- 0<15 -· 0 912 
1'J:ll?.33-BOILPJ:PECHAR-04G • 0912 
'l'nl23:J .. SOILPJ:J'U:Cl!AH-04 7 • 09:1.2 
'l'IB233-SOILf'lPICHAR-048-09l2 
'fIH2 3 3 -SOILPIPJ•'.CHAR-04 9 -0912 
TIH23 3 --fJOILP:!'.Pl!:ClU\H-050 -· 091;~ 
TlB:?.:$3 -SOILPIJ?ECHJ\R-051-09:1 2 
TIB/,13 - .SOTLPlPJi:CHAR--0!3?. - 0912 

TIH233, DOILPIPii:Ci!l\H··053 0912 
TIB:~ 3 3 - f;o;CLPJPE:CHf:IH- 05ti -0912 

- Thr rmalytini! !l'$ll\ts of Un'.! sm:ipfw; lii:tl'd t1bl1ve ;irc pr~'SCtJ!(·d mi thl' following page,;. 

All akut;1th1n1. am 1n::rfum1e(i hc1nrc rHll1Ulln1; to ;woid wu:!d-offcrnn~ in t:aki1L1tcd ri:.\1111;; . 

. H<S\ihs llN<,'<! ;l> "NJ)' WGH~ !lO\ d'-'KCl,:d ;)\ u; '.lb(l\'C {]);,• ~!:11nl il\HlL 

- ')']1f$ 1q1011 mu'-.\ m>C h:" t~p;oJutl'0, i!W<:-pt !!, foll. will1tw1 tll<' w1i1:t·11:i)'prn•·,it1•f 1iic l:\h1;:•tl>1y. 

- H~·£,llt:- for 11F.: j,,l!J,wlng p,1:;1mc!t'fi ru~- 11.:rcr rcp;1::~·1! OH H d1y weigh; hit'k color, corrn~ivi!y, d"w.hs. ll;t~hpolm, lrni!,,\Jllliy, layers, (l\!01, 

TestAmerica St. Louis 

SJ\MPLED 

Ul\TE 

09/0ri/1_2 
0~1/04/12 

09/0<l/1?. 
09/04/12 
09/0'1/12 
09/04/12 
09/0S/12 
09/05/12 
O:J/0!)/12 
09/05/12 
09/05/12 
09/05/12 
09/05/12 
09/or;/12 
09/C5/'.l_2 

09/05/12 
09/0!3/12 
09/06/:l.2 
09/06/12 
09/06/12 

pi1lU1 filil'i' lfSi. pll, p{)ruslty pit>S'llft', n»inivil~". rc\lox j!<lll)Hli~l, speci!k 1~r,1vhy, spot lt~l.$, .~(•litb. ~11h1bilh}'. tcmpcrnlull', \·lM:nsity, amt wdght. 

4 of 34 

0111512013 

F2J040416 
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,~lhr·'1P 

TIME 

Jl: :t 1\ 
13: •) s 
13:513 
14:06 
1·1: 1/. 
)Ji: 24 

08: 5•i 

09:0H 
09; J.4 
09: ;~2 

09;28 
09; ;l4 

09:10 
09: SJ. 

J.3: 44 
13; ;_;3 

14: 0'1 
09::>,?. 

09:26 
09; _12 
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T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIE233-SOILPIPECHAR-041-0912 

; "-d> :;arn!> I_" ·1 r· 
1>:01 !< urdoi-: 

l'ttroir..l'.lti:u: 

J:'?,_i(l1J :)rl J (· 007 
t-·:~·1Tll-l 

Hot<lllt 

Gamma Ra-226 & Hits By l!iML GA-01-R 
Actin:turn ?~_,_/ "'l. CH 

/\ct i.n:i.um ?_/'.(l ll. I'< 

JJJ.smuth 21~ :t.01 

Hit1muth 214 0 .. 10 
:>::;:_;Lt~!!\ I3"l {j. (ll,i'.~ 

Lnc1d ;; 1 D 0. '. '! 

J,(,tt:'\d 212 0' 3'!2 

r,eud 214 0,4.l 

Potassium 40 9.6 

PJ·otCTct:ini.uw 2 'ii 0' (l~< 

Radium (226) 0.40 

HA(Li.llln 2~!f3 "· ) 9 

'thaJ,lium 200 0 . i'/3 

'l'horium 220 0 3?2 

Tho1:ium 2:J4 ;i. :''' 

Uron-it1m ?'l~> 0. (l!'i 

Ur-rnd UH\ 2:3f! 0,/1'1 

>lO'l'k: ( s l 

Qlllll 

MOO 
n 

" 
u 

u 

c 
J 

(J 

n 

0 

u 

----- -----~---~------

HDG ia dete1:m.i.r1<1d by int1t.i-:um<tnt perto.rrlli:~nr:0 only, 
Hold :r:efnt\tu ~u:o 9x-t?lata.r. t:hnn th0 l/JJC. 

Radiochemistry 

Total 
unoot·L. 

(2 rd·/-) HL MDC 

pCi/g Batch II 
(;,/;{} 0. 7·; 

!J. 11 n. /.~) 
0. 40 o. '2'! 

0.11 o.oo 
u. n:,:; G, i;f«i 

;) . HB I .G 

0,006 0.074 

0,10 o.oa 
1.7 0.6 
O,c;J l • .1 

0.11 0. '',() 0.00 
(),:\!) 0. 2 ~.i 

0,052 0.03:2 

(1. 086 0,074 

G.J'.:' l j 

() • .l (, 0 .?(! 

(l,]9 l ,3 

llosult i.u g1:cutHr l:hun f!<1mple d0.l:ootion limit but less thun uLnted ropo1:ting limit. 

Hosule2pJ3foss l:;hun tho ~mmple dotoctiot; limi.t. 

01/15/2013 

Pr.op J\unlya:l.a 
D;i.te D<ttO 

2203035 nct % 
ll!/09/J ;'. ! )/'.li)/12 

10/09/.1? l 0/30/:12 

10/09/12 10/30/12 

10/09/12 10/30/12 

lCJOS/::.;~ 1c,;-30;~) 

l fJ/0'.1/ _l;; )()IJ()fl2 

10/09/12 l0/30/12 

W/09/1?. 10/J0/12 

10/09/12 10/30/12 
t{l/00/l~? l ()/ .~(,/1.~·= 

10/09/12 10/30/12 

l0/09/12 i(J/'.l0/12 

10/09/12 l0/30/12 

10/09/12 10/30/12 
·1 !J/O:'</l / lG/:1(;/J;; 

J0/09/1? J(!/J0/12 

) 0/09/'j;~ 10/30/12 

F2J040416 
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Pl<G-TI 8233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & :r Inc 

Client Sample ID: TIB233-SOILPIPECHAR-042-0912 

Radiochemistry 

0010 1;/;? u:;zHi 
"L\)/C•i/ 7 QH_r,, 

G;unma Ra·"22(i & Hits By f:Ml. GA-01-F. NOl) 

ltis1m.tth 214 

).i,;dd 210 

r.~J<tct 2:1.?. 

J,ond 214 

Potassium ..:o 

RG.dio!fl (2:26} 

!U1dinm ?,?,fl 

'l'hnllium 208 

'l'h01:iUll'I 220 

NOTE (S) 

o, O» 

0' ~i(l 

0,.'HJ 

0.36 

fL/ i 

0.45 

0,390 

9.9 

o.:i6 
o.:Hi 

0.165 

tL'15 

l. '.3 

p 

ll 

ll 

J 

u 

ll 

ll 

'roti11 
Uocot·t. 

(2 u+/-) 

o. ;'u 

0, I') 

(l, ':.J 

0.17 

(i' (.;/j1_) 

0. '.)(; 

0 . .10 

0.097 

1.H 
u. 1'-l 

0.12 
() ' j ~) 

0. 0~)6 

0.10 .. 1 

(}' J 6 

1 • 1 

RI, NOC 

pCi/g Balch 
fl.5"1 

(J' 32 

f)' ~j] 

0.09 
{l .o ;:} 

l. 7 

0 oa 
0 .11 

o.o 
1 ,t; 

0' ~)\) 0.09 

c). J?: 

0.040 

0,08 

1,'., 

U. :1B 

l '!'> 

-·--~-------· 

---------------------------------
MDG io <lJ:'.itnnni!ldd by instrmnont perfoJ:mnnoo only, 

Hold xosul l:o a1:0 gr.eater than the MOC, 

ff 

u 
Hesult if1 greato1: i:ht1n sample dotoction limit but let1s than stated 1:epoi::t.ing limit. 

Rosu1l7'3 2L3iust> thttn tho r;;u(lple dotoctio1\ limit, 

01/15/2013 

l?rop Tin(llyaJ..s 
nat.o l)atc-

2283035 Yl<l i 
iO/C':>/:J/ 10/~Hl/.12 

10/0~}/t?. tO/J0/1;~ 

10/0S/-l? ! o I :~c' J 1 ;: 

10/09/12 10/30/12 
j{)/Q~l/l:>: \ 01:-~0;1;~ 

10/09/-1? l0/~~0/.12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 
; 1_</(}(1/ l 7: 1 O/J0/12 

10/09/12 10/30/12 
10/0~-!/);.; i.O /:_Hl /-l 2 

10/09/12 10/30/12 
10/09/12 10/30/12 

0/09/~) J0/'50/i": 

10/09/.L; I0/30/'L2 

J0/09/1~~ lil/30/l/. 

F2J040416 
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PKG-TIB233-NSTC-SOIL 
Tes!America SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-043-0912 

Racliochemistry 

09/():,)/J? 091iJ 

Parmneter 

Actinium 228 

Uimr.u th ?.14 

r.,oad 214 

Potassil.lm 40 

nudium (226) 

H.udiHHI 228 

'l'hnl lJ.um 208 

'1'horlum 22$ 

t .-1~·rr rt :5 
SOJ Le 

0.41 
0. f;'} 

0.3(> 

-·d, 

U.3 

0.390 

0.341 

10, 'I 

0 .il"' 

0.36 

0. "11 

0. 14'1 

0. 3fl0 

1. j 

1, 1 

u 

" 
u 

'l'otid 
Vn~:o~:l:. 

{2 o+/-) HT, 

pCi/9 
{? ,;'.9 

0.13 
0. <l ~J 

0.13 
(),(!,_<? 

i '/ 

0,096 

0.100 

1. B 

'--" -~'{ 

0.13 O. ~JD 

0.13 

0,059 

0,096 

i . } 

0. j(, 

J • J 

NDC 

Batch fl 
O.i\'i' 

0.23 
0, Tl 

0.13 
;/.O"/tl 

~: '() 

0.091 

0.12 

0.6 

l. c 
0.13 

0.23 

0.062 

0.091 

J • f~ 

0.30 

) . 6 

Prop 
f)O\tG 

2283035 
·1IJ/09/J2 

10/09/12 

10/09/l:~ 

10/09/12 

10/09/J? 

10/09/12 

10/09/12 

10/0~/12 

10/09/12 
10/fJ'J/12 

10/09/12 

10/09/12 

10/09/12 

l.0/09/12 
tO/OY/ ;/ 

10/09/1/ 

10/09/l/. 

1\.n<1-lyt;i:;i 
ll<ttO 

Yld i 

:<o/30/12 

10/:10/12 
10/JO/l~'. 

10/30/12 

l0/30/12 
10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

tO/'.Hl/ 1 ~; 

··-----·---·------------ ·----· 

NO'l'E (S) 

Pat<• are incomplnto ~1ithcut tho e<\se nat·i::Htivo, 

Mn(; ta deter:rninod by inot,:umnnt performnnoo 011ly. 

Hold resultH ut·o r1.reater thr.u1 Lhe MOC. 

Result :to gl;f;ator l;h1:u1 ot1mpl~ detoction J.imil bnt loa$ than ~tatod reporting limit. 

Resui 14 .Pb 3iosa thnn tho H<n11pla do t:(JCtion limit, 

0111512013 

F2J040416 
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PKG-TIB233·NSTC·SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Samole ID: TIB233-SOILPIPECHAR-044-0912 

L:1h ;:,onplt_i ·;n: V2~JO<JOrJ:1G·O·in 

\'!<Jrk f_q dr;1 ... : NVJ'lH<1 

S0f,1JJ 

P.ti.•amut.ox 

Ga111ma Ra ... 226 & Hits By EML GA··Ol··R MOD 

7\c:I in \\1m ?.J'J 

11.otinium 220 

lti1:mmU1 /'I? 

I,EJtl.d 211 

J?ot{u;isJ.um 40 

Rod:i.ttm {226) 

Radium 228 

TIH1\.J.i.nm l'-013 

Thorium 22U 

NOTE (S) 

0.44 

0,41 
O.OlO 

\). J 

0.30 

0.52 

lQ.7 

0, 7..1 

0.41 

0.44 

u 

\l 

" 
J 

u 

!I 

u 

u 

nntl\ lit«) iflCTompl.;:.to without tho cuno lliln:ativo, 

MDC .i.!l dotor.udnod by inotr.uroont porf:onnanco only, 
Dold J:ou11J. to ar.'~ c;:p:eator than tho MDC. 

Radioohomistry 

'l.'otai 
tJnc:~_wt. 

(2 ,;-1-/ ~) 

ii, 'jf.l 

0.16 

O.b3 

0.15 

0.10 

0.13 

1 ,1 

O.JU 

0.15 

0.16 
0. ();J') 

0.10 

(l. HfJ 

{;. /\: 

{) ' ~;\} 

RL 

pCi/g 

(i.'.:<(l 

--~·------

(Ji,J/0'.)/12 097,?. 
io1u 111 JJ 02~,o 

l?.rep Analysio 

MDC 
Date Dalo 

natch 41 2283035 Yld % 
{l,')(, lO/OS/1~; _h)/JO/i"i~ 

0' 1:'.I 10/09/12 10/30/12 
0, '.) ! 10/09/12 lO/JU/1?. 

0. JA 10/09/12 10/'.J0/12 
O,Ob) 10/\}9/1? lU/30/1:? 

1 ' '.l 10/09/!2 10/3(;/l? 

0 .H 10/09/12 10/30/12 

o. 13 10/09/12 10/30/12 

0 6 10/09/12 10/30/12 

1.:1 10/09/12 JO/'.H;Jl? 

0.1.d 10/09/12 10/30/12 
0.13 10/09/l2 10/'.l0/12 
o,O·iJ'J 10/09/1;.~ 10/:J(l/ 1 / 

0, 11 10/09/12 l.0/30/12 
I. ' 10/09/l:-~ Hl/J(!/l;: 

0, :;:·\ l ()/(IZ.'/' " l<i/31)/l/ 

l()f(l')/; {'. i')/30/2;; 

J 

u 
nonult Js gr.eater than narnp.l0 d~teol:ion limit hut .LoLJn than stntod reporting lirnit, 

noouJ.1::5S>b3'.l.erH> than tho snmpl<:; dBtBction limit. F2J040416 
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PKG·TIB233·NSTC-SOIL 
TestAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-045-0912 

Radiochemistry 

l«_tl> ,l;.;irnpl<; ID: ~·:;,,}Otl01\lG -l)J l J)atc, Colleci:c<l: o<,1/0'._l/J;:.; 092H 
\ 1l<>rk 01.\lr~i-: MN'i'H'.:; Pd CC: l\OGTi j_ V<~d: 10/(J,~/t?. 00::10 

Gl;'lnnna Ra.-226 & Hits By gl'1L Gh-01--H. MOD 

Aol;iniurn 2?.8 

i)J.'JH\1Jtl1 ;~1:~ 

Biomuth 214 

Ct-i;;i_1;m IJ"J 

1,oad 212 

LO<'.l<l i14 

l?otnsai.urn 40 

Radium (226} 

Radium 228 

'J:ht1llium ?.OO 

'1'ho1:iurn 220 

··O. J ::'. 

0.30 

o. ).'.) 
0.35 

O.OGJ 

O.H 

Q,356 

o. •15 

10.2 
(), 33 

0,35 

0.38 

0. l~i<'.\ 

0,356 

G, ):l 

(i. 13 

NO'l'H (_S_..l ___________ _ 

u 

u 

ll 

J 

II 

u 

DatH ai:.·c incorr-1>lhte witho\1t tho tmnq ni<rl-·<itivc. 

MDC: in doterminod hy JnAtt:nntonL p~H:fo1:mf.lnao only. 
Bo 1.d .torn1l t$ nro gretttor than l:ho MDC. 

'A'otal 
UhO•n:t. 

Clo+/-) 

(l,):<l 

0.14 

0.4il 

0.12 
G .0:1'., 

0.095 

{J .12 

1.0 
O. GJ 

0.12 

0' 11l 

0.040 

0 .095 

o. 'i•\ 

0. l '.> 

0 .,1<j 

RJ, NDC 

pCi/g Batch II 
0' !){) 

0,09 

0 ''}? 

0' l2 
(I, 0 (;'~ 

1 ' i 

0.10 

0,12 

o. {i 

l . \ 

0,50 0.12 
0.09 

0.044 
0,10 

1.'.i 

0. J~: 

1. ~-, 

-~--------~·--

J 

u 
H•:itiult Js g:t:-(t<il:t-H~ than i;inmplo dotoct:Lon limit but loon than stat1.1d ropo1:L)n~f J:i.mtt. 

Houl\l t6 :bfi 3!4oss than tho uamplo dGtoct:ion l:i.mi. t. 

01/15/2013 

Prnp 1'.n!\l:'.(Hio 
Dato D<i.to 

2283035 Yld i 

l0/09/1?. lU/30/ J '.~ 

10/09/12 10/30/12 

10/09/12 10/30/l~ 

10/09/12 l0/30/12 
10/09/12 10/30/12 

J0/09/l'.:; ?0/3D/\;; 

10/09/12 10/30/12 

10/09/12 10/:l0/1?. 

10/09/12 10/30/12 

l0/09/1% li)/]f)/ l ;; 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/:l0/12 

10/09/12 l.0/30/12 
10/09/1~ l{)/.'HJ/;;> 

10/(<f</12 lOF:~O/l? 

lJ/09/1/ 1 \1/:)(:/ j;; 

F2J040416 
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PKG-TIB233-NSTC-SOIL 
T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-046-0912 

,, b 

;•;, ' \ 

Pa.t:mtiGtor non111-t Qual 

Gnmnu:1 Rn-226 & Hi Ls By EMJ. GA-01-R MOD 
lH'tJn.~.(llH .~'?) (l • J ~} t; 

At1Linittm 220 0' 46 

B.i.swuLb ;~ 12 n, ~'. J I,) 

131.amnth 214 0 .1.19 

Cl;sirnt\ lT! 0.001 u 

J,c01d 2JU {l' 0') u 

1,oad 212 0.34 

Lea ct 21<1 (). 301 

Potuasi\utt 40 ll. l 

?roL:;;ctJ~;i ""' :' ·; 1 (l. ) 3 u 
Radium {226) 0.49 J 

Radi\llfl 22B 0,46 

'rhtt11:\.um 200 0. lOO 

'i'ho1::i-\Hi\ ?.2fl 0.)4 

'!'!:ori ,W; j<) (}.,; ~- u 

lJr,:i;i} 'l)!; :'3> 0.(!:-'. u 
Uh'ln:i_tt1n /J:j (l,<l/ ,, 

------·----~-~"-

NO'£>: {S) 

HX)C :i.n dotel:in:Luwd by ;i.n1Jt):1.11n¢nt pt-n:foi;manca only, 
Bold .t'ooullA1 tn:ti ~p~oatsn: thnn tho NDG, 

Radiochemistry 

0'.-)/(_i!j/ 2 09:5 1} 

-10/0tj/1/ (H~:,(l 

'l'otal 
Unoo.t:\:, P.t:op J\)\nlyvio 

(2 15+/~) RT, HOC 
00\tO Dato 

pCi/g Batch ii 2283035 Yld " \_l, 20 {). 3'/ 10/09/t? J0/30/l~'. 

0.1'1 0.,13 10/09/12 10/30/12 
0.$2 {), 90 10/09/12 10/30/12 

0.14 0, :t?. 10/09/12 10/30/12 
0. o.·l,l n. OC1J 10/09/i2 J0/3[t/l? 

t.2 } ' ~·J 10/09/l?, 10/:10/-1/ 

0.12 0, 13 10/09/12 10/30/12 

0.09$ 0, 10 10/09/12 J.0/30/12 

1.0 0.0 10/09/12 10/30/12 
0.42 ! . '~ 'lD/09/12 l0/30/L~ 

0' 14 0,1,;) 0.12 10/09/12 10/30/12 

0 < 14 0 .13 :0/09/12 lQ/30/12 

0 ,OGO 0. Q(,,j j.0/09/12 10/30/12 

0.12 0 .13 l0/09/12 10/30/l.2 
1), '.)S _),'I lO/OY/12 10/'5i)/J2 

\;' 1 :, o. :::.? 10/09/12 10/30/L'. 

o.s:., l, l0/09/lZ JD/30/12 

·----

,, 
u 

H.fwult io gr:outoi: than s~mplo o:.letection limit but los:J than nl:td:od ropo1:ting li111:i.t. 

H<.'wu1-!l7.ni3Jfontl Limn t.110 a;;,mplo detocl:ion limit. F2J040416 

Page 54 of 186 0111512013 



PKG-TIB233-NSTC-SOIL

56 of 211

PKG-TIB233-NSTC-SOIL 
T estAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233··SOILJ?IPECHAR-047-09l2 

Radiocl1e1nis try 

Hatt ix: 

i?n:i:ainot.o): 

Gamma Rn-226 & 

J;.ct iJ;J •1:n ?).'! 

Aot.ini\ml ?.28 

iiimnuth ; L~ 

Biar11.uth 214 

Cc;;iurn l'''·' ,, 

1.ot1Ci ?.10 

1,Bad. 2:1.?. 

Load 214 

Potassium oo 
rrotactJni nm 231 

Rudi um (2?.6} 

Radium no 
'l'h<tlli.\-W\ 7,00 

'J.'hOl.'J.Ull\ 220 
'l'lio1: inn; (~ :1 :J 

UYanj m" ?:.t'J 

\Jyan:irnu 7JH 

t<'J\'JTfr/ 
;.;()L,ID 

Ram.ilt 

Hits By RML 
-0,-EJ 

0. 67 
0, rJ] 

0.56 

-;) , U1 l 

--0. 3 

0,59 

0.54 

10.6 
(J' q9 

0.56 

0. 6'J 

O. ?.O'l 

0.59 
1. z 
(). l ') 

1 • :~ ____________ , 

<;.hrnl 

GA-01-R MOD 
0 

" 
lJ 

\) 

IJ 

" u 
u 

M'.DC in ctot0r1nini;;;d by :tnstrumnnt pnrfo~:manca only, 

Bo'.ld i:ee.ult:s or.a g:z:oat;o): than tho MDC. 

'fot«l 
Un<~l:l):ic, 

(2 n+/-) 

u.'n 
0.19 
o. ti) 
0.15 
(i, O«)il 

J.U 

0.16 

0, 14 

l.B 

0' '19 

0.15 
0 .;1$1 

0.064 

0.16 

l, l 

G. ).3 

i. ' 

u Rost1lt. .i.s lo£ii! thnn the snrnple d<3tootion limit:. 
18of34 

01/15/2013 

RL 

pCi/g 

0 . ~;{l 

09/C' .. ,/ 1 
lG/O,J/_1/ 00 1.>0 

l'1:op J\nalysis 

MDC 
Oat(< Oat;c~ 

Batch II 2283035 Yld % 
c.e, 10/0S/1/ 10/'.H'i/J ;: 

0,09 10/00/12 10/30/l?. 
(),'J)J l0/09/ i:?, l0/30/1/ 

().13 l0/09/1?. l.0/30/:12 

(l,\ri-U j()/09/i? j\!/30/J2 

;;, 3 t0/09/ l ~'. 10/J0/1'' 

0, 11 10/09/12 10/30/12 

0.12 10/09/12 10/30/12 

0.0 10/09/12 10/30/.i.7. 

1. " 10/09/J/: 10/30/L: 

0.13 10/09/12 10/30/12 
0,09 l.0/09/12 10/30/12 

0,050 10/00/12 10/'.l0/!2 

0' 11 10/09/'.l.2 10/30/12 
: . 6 l0/09/J !: ~0/Jf;/L2 

f;' ·i 1 'lG/G-S-/L~ iL'/JG/J;' 

'] ,;; J0/09/J?, 10/3{)/1,/ 

F2J040416 

Page 55 of 186 



PKG-TIB233-NSTC-SOIL

57 of 211

Pl<G-TIB233-NSTC·SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-048-0912 

l\r:l.\nJum 228 

B,i;;rantll ?12 

i.linmuth 2:!.A: 

:r,ond 210 

t.th'.'~d 212 

l,ond 214 

Potaesium 40 

'l'hl• 11 ium 200 

'l'hor).um 228 

'l'hor i r:u1 ;~34 

n.O?i 

0.029 

(),)() 

0.10 

£:,() 

1.39 

0.161 

0.39 

tl.36 

0. l r, 

0.40 

0.074 

0.161 
(l. 3h 

0.042 

Qual 

lJ 

u 

J 

I) 

" 

HOC ifl dote~minod by in.e1:t~umenl: po:r.t'onnancn only. 
B6,ld t'<)sults <:u:e g1:nntor l:h;;in tho MOC. 

Radiochemistry 

{\jl(-: ,:c'' "lJ'C\: 

LiD. ti:• l\t::Cl~ j v.:•(i: 

'l'ot.al 
Uncort. 

(2 n·t-/-) RT. MDC 

pCi/g Batch II 
{J,{};l"! 0 > :.i4 

0. {)')!) 0.?3 

f),3H l'. ():_t 

0. 13 0 .12 

{;. (: l 0 0. 019 

0.94 1.3 

0.0?1 0.005 

O.l.O 0.11 

0.90 o.ao 
i). J<i L.3 

0.1~;1 () ~«) 0,12 

o.u'.•H 0.73 

0. 0·11 0, O~j2 

0. 0'11 0.085 
n.?n .l .} 

I]. 0!}(; 0. 2} 

(J. ?:f:t l' 1 

,J 

ti 

Hoault is gr131:1toic ttn:.n snmplo dotoction limit but loso than etat-:id roport:Lng limit:. 

Hr-1so11:9.ob31·.:i~it) tln1n Li1e samplo dotoction limit. 

0111512013 

Pre'!> l\nc1lyttis 
Dntl'.1 t:h1to 

2203035 Yld ' 10/09/lf~ i o I -~(1 / J;.: 

_l0/09/lL Hi/JO/!~ 

!0/09/12 10/:_H:/i_? 

10/09/J.2 lO/'.l0/12 
\0/09/J;;~ J(i/ :10; l ;·: 

10/09/12 10/30/12 

10/09/12 l 0/30/12 

l.0/09/12 1.0/30/12 

10/09/12 10/30/12 
J(l/09/12 H_i/.'10/J_? 

10/09/12 10/30/12 
~0/00/12 J iJ/30/.'?. 

10/09/12 101:10112 

10/09/.12 10/30/12 
1-0/00/12 J.0/JU/J~~ 

10/09/12 l0/JO/l2 

10/09/12 !U/3lJ/l:t 

~~-----

F2J040416 
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Gamma 
Walk-Over 

(cpm) 

23,489 
-

21,547 

21,276 

21,088 

21,068 
--

20,062 

19,954 

19,849 

19,711 

19,606 

PKG-TIB233-NSTC-SOIL 

Lift 4 (18-24 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 18-24 Inches 

Gamma Gamma Gamma Gamma 

Walk-Over Walk-Over Static Static Waste Characterization Sample# 

Northing Easting (cpm) cpm >IL? 

2127340 6023102 15,039 No N/A 
--r 

2127341 6023100 13,682 No N/A 
--

2127343 6023102 16,286 No N/A 

2127344 6023100 14,011 No N/A 

2127341 6023104 16,419 No N/A 
---~----

______ ,,, ________ ----- -- -~---------- ----
2127345 6023100 14,079 No N/A 

- -- -
2127341 6023104 18,516 No **Tl 8233-SO I LP IP E CHAR-05 2-0912 

-~-----

2127339 6023100 15,421 No N/A 

2127340 6023106 14,975 No N/A 

2127340 6023100 No N/A 

Soil 
Sample Ra-
226 (pCi/g) 

N/A --
N/A 

N/A 

N/A 

N/A - ---

- __ N/ft;~ 
0.42 --
f':J_/__12_ 
N/A._____ 

N/A 
------------- -- -- ---------- __18,200 - ----- ---- ---------~ ·--

19,555 2127342 6023100 13,903 No N/A N/A 
-- ---- ------- -~-- ----- ------

19,547 2127341 6023103 14,172 No N/A Nj_f1;_ 

* N/A 
-

* N/A 

* N/A 

* N/A 
--

* N/A 
~~-~---

Soil scan IL ~ 19,465 cpm 

Soil static IL~ 19,165 cpm 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A N/A ***Tl 8233-SO I LPI PE CHAR-053-0912 0.29 

N/A N/A ***Tl 8233-SO I LP IP E CHAR-054-0912 0.38 
-

N/A N/A ***Tl 8233-SO I LPI PE CHAR-055-0912 0.37 

N/A N/A ***Tl 8233-50 I LP IP E CHAR-056-0912 0.39 

N/A N/A ***Tl B233-SO I LPI PECHA R-05 7 -0912 0.71 
-- -

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

**Waste characterization sample collected at biased location where highest gamma static count rate was 

recorded. 

***Waste characterization samples were collected from random locations. 
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PKG-TIB233-NSTC-SOIL 
\ 

a Wafr:over Survey (GVl/S) \Vas perfo:med above t'.ie Terracotta Pipe Located 
, outh to North 4th ltft ~ 8 to 24 incr,es on soil. The G'vVS was performed in a Contaminat:cn Area to provide raCiotog!ca! 
11characterizationdata and identify any anomciies. 

l\SUNey was pertCfrned using "LUdlurri2221-#-262337 A coupled With 44~20 Probe #PR295571. 

·~- ~'-- , ____ , ___ ., ___ ' 
i::;.x;l_;l::;l\'.:!ui11::;_ u1 1o;,::l.iud1 Lu un:::: i1;ve~.1<:,;d.l1ur1 ;e·{~I wm be evaluated by the project Certified Health Physicist. 

a roao~;;; Up static survey wm be performed. 

RWP: 2012 233 JS 02 02 

~t~rinate:~O=S~I0=5~/2=0~1~2~~-'-::::.:=-~~:.::.:=-~~~-=::.:.:--cc.c~~~~~~~~~~~~~~~~~ Time;: 1428 End Date: 09/0S/20i2 1'ime: 1533 
'"'""';:(!Ciox,>) 

JH1WB 

Approved By: 

I\ ;\ I ·. 
\ • <1 \ I) \,_"'1 

_, 1 u h.v / ... i.J.-..y ~..- ~- Y~ ~_......._ 
Print Name Signatr(fe 

f'"!,!,1""'1·01-' 

0111512013 

Page 1 of .s 

Mode': 

S-e.-:s~ #: 

Pro~!#: 

/. ri!..< ;- <if~/,z_ 
Title 

1 o.rhe ~ u0\I\ 
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PKG-TIB233-NSTC-SOIL 

Bldg 233 Gamma Walkover Survey Nlorth tio South 
Above Terracotta Pipe (4th Lift 1s .. 24 inche,s) 

Su rvey#T IRS-09052012-2 3<1-GWS-4 50 

Page 2 of 3 

g 
"' ... 
N 
r 
N 

6022890 6022960 

< Mean+ 3 std dev t19,464 cpm) 

<:Mean + 3 std dev (i9,465 cpm) 

10 20 40 
1-=--Feet 

l''+l s 

oordinnte s ate_m: CSP Zono Ill. NADB3, US surve Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/15/2013 

602:!030 6023100 

1f 
\, 

Gmnnw V/alkovi::r Survey Coltc{~tcd on 9/05/2012 

6023170 

with Trimble GeoXII OPS Unit #70898 and Ludlum 
ivfodcl 2221#262337Awithn44-20 Probe ff-l'R2955?J, 
c1!ihration due l l/30/2012 

£\. 
J·" ~ -

Sl~a~- a world of Solutions 
--·---------~ 

Reviowecl By:~,~ /\~~-- Date.'2/L.~--
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In 1-he 7000s 

0 

In the V1000s 

704 

200 

01/15/2013 

PKG-TIB233-NSTC-SOIL 

Building 233 Ganuna Walkover Survey;t\lorth to South 

Above Terracotta Pipe (4th lift lff-14 Inches) 

In th!'? 8000s In the 9000s In the10009s In the 11000s 

0 0 15 235 

In the 15000s. In the 16000s In th8170Qos In the 18000s 

218 41 16 15 

Scatterplot 

Survey1/:TIRS·090S2011. 23J-Gws-1.1so 

Page 3 of 3 

In the 12000s 

884 

!n the 19000~ 
9 

In the 13000s 

1303 

In the 20000s 
6 

-' Jl~f Are(I I 

StdOev 
1,014 

Mean 

16,473 

12 locations 

With CfJO) 

' ;19,462 
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PKG-TIB233-NSTC-SOIL 

TIRS- 09062012 233 GWS 453 

Description; Bliildir:c 233 Gamma S:atic characterization survev of the soii above Terracotta Pipe located Seu& Probe!#: 

4th Liff, 18 to 24 inches. Static survey measurements were conducted after results from the Gamma 'Nalkover Survey 
· count rates above the instrument specific investigation !eve! (IL). Reference survey# TlRS-09052012~233--G\l\!S-450. 

easurements were taken-at 1ocm above the soil and are in a·poSiBd Contamination Area_ No :ocations were above the 

stn..Jment specffic static IL. 
ocations were provided by project Certified -Health Physicist. 

RWP: 2012 233 JS 02 02 

0835 ~+~rt O!"it.:" OSJS/2012 ----Tlm~· End Date: 09fOS!2012 Time: 0917 
;,,r::dl'>"=} 

2 
3 
4 
5 
8 
7 
8 
g 
10 
11 

JH1WB 

Approved By: 
\ \ -...,).e""'-....:. ~N \) L£J:.r \ ! )'> \ ,, ,. rwe \1?, ']-' ,.-- /,- Sign at~. ,rr 

FRM->!-C1-I 
. u f Print Name 

0111512013 

Page ~cf 2 

.0 

Soil or. South to North 4th Llf( 
Sol! on South to---:q(frtE4th L:F, 
Sell on South 1.0 North 4th Lit 
Soi! ori--S-Oi.ifh to North 4t'1 L!ff 
Soil cri"SOl.lff1 t6-North 4th Uft 
Soil on South to North 4tl-i Lift 
Soil on-SO-Uth- tc North 4th Uft 
Soll on South tc North 4th Lift 
Soil 06-SOUth tc North 4tr\Dft 
soH onso-utKfC"NOrth4th l...ift 

,,, ;_, ;,_ i/f,( 1 , "'' ~r f.t_ y ___ ,,,,.v~ 
Dad t"'" \ 
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PKG-TIB23:l-NSTC-SOIL 

Bldg 233 Gamma Static Survey North to South 
Above lrerracotta Pipe (4th Lift 18-24 inches) 

Survey# TIRS-09062012-233-JSS-453 

Page 2 of 2 

6022890 6022960 602.3030 6023100 6023170 6023240 

g --"'""-·~ .... ~~-"'-"' .... ----""'""*~-.... ----.... ~-t.~"""'~----_,,d--"""'~~-~~"'""~--§ location II . __ _Easting Northing CPM Location II ____ _!:;:i_s_!ing ____ l\!~~thitl!f.__ CPM 

N 1 607:.}10!~~8 2127340.262 15,039 7 6023104.352 ,?1271.41~86 18,5~ 

2 6023_099.933 :1.1:?.:?,3_4L~Z 13,68~1 _ _fl_ ___ 6023099.694 212~339.021 _1._S,421 

_ __i_ _()()~3_1__01.536_ ?1273_1J:?_c813 16,286 9 G023105.5..il:?__ 2127_2i9.805 14,975 

__ il: ___ ; 6_023100.358 _?}27~43.7'!'_3_· l--1_4~,0_1_11---_1_0 __ -l-6_023099.516 2127339.606 18,200 

g It-'.".--... .. ~~"'-·-""""""'"""'~~=-~,;,, 

Ji023099.911 2121'34_l999 13,903 

6023103.484 2127340.860 14,172 

ill 

!:;; 
;::< 

Sensor Inst. #262337A 

A $1(!\ic LOCi\fjoM 

<MOM+ 3 WI 41.1¥ (Hl,464 <)ptn) 

~ Meari + 3 sM devsl!,46~ cpm) $t9n IL 
0 12.!)25 5 

\. 

illh_ ... 

Gmnn1a Static Survey Collcctc<l on 9/06/2012 
with Tdmbk GeoXH GPS Unjt #70898 and Ludlmn 
Model 2221 /1262337A with a 44-20 Prohc l/PR295571, 
calibration due 11/30/20 l2 

'/:<>' 
"'C"'.-O"'Q'"'"''""'"''":.;;'"'YS;;;;t•;,;;m_..-c,.,s,_P,;;;;Zo"''"-" ""UL""'N"'A"'D'"'""'' U"'S"'S"'.U:.;:,N•"''"""'"""""' _,,_,_..;;S::;;c::~a~,fi}'" a vvorld o_f _S_ol_u_tio_n_s ___ _ 

l!ilillC Feet 

Date 9 /l/1< 
~I 

Data Collecte<l By: Dennis Morrison Rev,i·ewed By· .. -).: U.A"\·~',,.~--
Data Processed In Treasure Island Office ..... J _" ·," 
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·racotta oioe at 
resu!~s of gamma waikover su greater than the i.'ist·ument 
n level. Samples were collected randomly or were co'.lecied v,ith a 

ptastic scoop at depth cf C-6 inc:-.es below grovrd surface. 
zip;oc+;: bag and leaded into shipping container. Tr.e CoC was tiaceC iD the shipcing co;.tainer anc a custody seal placed en iid 
container. A map cf the sarr:pie bca~!ons is atta~hed 

!e containers v1as perfoITJt.:.""'d and ;ecor:::ieCi on TlRS- C9062012-233-JSS454 

1ph 

Chain of Custodv No: Custodv:Tl Buildi 

JH/VVB 

Approved By 

!'._ I < 

\ \\ "' i\ .~v1'<:-t r--i .... y~ q ,,_ \ JJ\... N ...--

~"lM·T;-D1-• 

Print Name /Sigt"Jatu;;;/ 
; ) !) 

i\j 

01115/2013 

L{tC.f" 
Title 

10/2 '1/r2-
Date ' 

Page ~- of 2 

1/1./1 t'- ' \. 
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Bldg 233 Gamma Static and Soil sampling Survey North Survey# TIRS-09062012-233-JSS-455 

to South Above Terracotta Pipe (4th Lift 18·24 inches) Page 2 of 2 

0 
C> 

"' " N 
~ 

"' 

g 
"' ,, 
N 
o; 

6022960 6023030 

Location# Easting 
] 6023 l 04.226 

2 6023080.463 
---

3 6023067.712 . 
4 6023059.309 

5 6023043.370 
----

6 6023024.824 

Sensor fnst. #262337A 

A, Stotlt/Soil St'lillJ)!O toc.ntions 

~ <Moan+3std<l<>v(19,464qm1) 

<: MMn + 3 s\d drw (19,465 qm1) Snm IL 

0 10 20 40 
-=::Jmlillll!ill Feet 

6023100 6023170 6023240 

Northing 
2127341.791 

----
2127400.907 
--· 

2127421.192 
2127445.245 

2127484.366 

' 
. 
4 

or Reforence 0 

Cimnn1a Static rlnd Soil Srunpllng Survey Colleelctl on 9/06/2012 
with Tri1nbk GcoXIr GPS Unit #70898 and Ludluin Model 
2221 #262J37A with a 44~20 Probe #PR29557 J,calihration 
due II /3012012 

/'\ II SlhiJa~ ... a world of Solutions 
~-------.........) 

_'_di , jS§Y_l'l_\Qm_:_Q_f;_f'__3g_r1_'l...l!J.. NAQB3~~ F<l 

" " "' . ~ 

N 
~ 
N 

Data Collectod By: Dennis Morrison 

Data Processed In Treasure Island Offiice 

01/15/2013 

-- 1[ ;;--
Reviewed By: ~:· '///~ .. :· __ _ 

tl v 
oate....L~.y...L.b 
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PKG-TIB233-NSTC SOIL 
TestAmerica St. Louis 

MWTHR 
MWTH'j' 

MWTHV 
MWTHW 
'.'-lWTHX 

f4NTHO 
MW'l'Hl 

MW'l'H2 
M\n'H3 
MWTH4 
MWTH5 
MWTH6 
MNTH7 
MWTH8 
;vfW'l'H9 

Mi•i'l'JH 

MNTJJ 
MWTJK 
MN'l'JL 

f>':N1'JM 

f'.1()'l'EWL: 

001 
002 

003 
004 
oo~• 

006 
0 in 

OOH 
009 
010 

on 
012 
013 
0 l.4 
01'.) 

016 

01'1 
Olfl 

019 
020 

SAMPLE SUMMARY 

TIB233· DOILPTPFCHf\P.-03~; 09:L2 

'l'IB23 3 80ILP1P!~l'HAR- 036 · 09:t.2 

'l'XB233 .-soILPIPl•!CIIAH: ·- 03 7 "0912 

TIB23 3 -SOJ:LPIPECilf\R-038-09:: 2 
'T"Xn-;;33 -::JOII,PIPBCJ!hK., D 3 9 - 0912 

Tlil233· f>OI~_,l?IPECllJ\1<'.-040- 0912 

TIB23J - f30ILPIPECHl\H 0'11,,0912 

TIB2'.l3 ·<f30I!,J?IPl"~!IAH- 042 0912 
Tln;~33, BOlLPIPECHl\R ~ Ot13 -0 912 
TIH233--.SOtLPJPECl-tAR-·044 -09~.2 
'I'IB2:53 .. f:>OILPIPECHl\I{- 04~> --09'.t.~~ 

1'JB233-BOILl?J:PgcuAR-046-0912 
'I'1H233 --SOIL.PJ'.PU:Cf!l\H-- 04 'I·· 0912 

·r1n;~33 -BO:CLPIPI'iCHl\R-04fJ ~ 0912 
TJ:B233-SOIL?IPECHAR-049-0912 
'TJB2 33 ~-tJOILPJPECHi\H- 050'" 0912 
TID233-SOII,PIPRCHAR-051-09l2 
TIJl23:3 -fJOILPIPF:Cl!AR-- 0!52- 0912 
l'XB233· GOILl?IPBCllAR··053--0912 
Till23 3 ·SOI!,PIPllCHAR- 054 • 0 912 

- Th"' irnalytkf1! ll'Mlil~ of the ~ample;; 11~1.:<l a\J\1\'C m~· pft·i:c1m·d on 1hc foll(lwi11g JllllW-'· 

- i\11 rn!rnlJtion~ ;H1\jn)rfon1H:d befon: ruumlli:g to iwo\11 wunll,off cirnn i11 i:afnrL1(c\! tt:MJll~ . 

. ReS\lhS no:i:d ll'• "NP' weri: lltl'. \!\'!<;;;(<,:<!(\[~tr;!\'('\'\' {h,' M:i!NI !itniL 

- This rcp1111;mm01,;; !w r~p:tlJu~nl, <·.\i.'0f'! in full, with<.>U 1h.: w1i:i.en appw\·,;1;:•fdrn1ab~11:1Dl)i . 

. lh'slllt~ for 1lw foHow!ng pa1;1<11ert•i> nf{· 11vrc1 rqint«::I n11 ;1 diy WC!gll! hn~b: ro!nr, curwsh'ily, tkn~i\)'. l1ad11h1im, ii,•)1i!<1hHily, layt•t:i, odor, 

p~1int flltt·i 11-'~I. pll, pom~ity p1i·s~ur<0, H'<tc\iv\iy, redo:'\ pot1:11fo1!, spe-d!k: 1;1,w!Ly, ~put rnsl.s, .~ofob, S<Jh1hlll1y. tclllj)l'.f~\llu-r, vist1Jsity, nml wdglH. 

4 of 34 

01/15/2013 

!'._;l\MPI,fi:D 
l)l\TE 

09/04/12 
O'J/0>1/12 
09/0'1/12 
09/04/12 
09/04/12 
09/0'1/12 
09/0!i/12 
09/05/12 
09/0b/12 

09/0:'J/12 
09/0S/12 
09/0S/12 
09/05/17. 

09/05/12 
09/0S/12 
09i05/12 
09/%/12 
09/06/l.2 
09/06/12 
O~J/06/12 

F2J040416 
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Ei.A;-.1p 

'J'IME 

11: ':t4 
13: •) !) 

13: ~;,g 

14:06 
H:i2 

l<i: 24 

08:S4 
09:00 
09: 11 
09: ;'.!2 
09;:!.U 

09;34 
09 :40 

09;.Sl 
l3 :44 
13: '.)3 

14:04 
0 9: ~~/. 

09:26 
09: 32 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-052-0912 

V<1r.1umitor k0S\!lt Qoal 

G~trlll!Ul Ra-226 & Hits By J::Mr_. Gl\··01-R NOI> 
;,(;Lini1Hn ?';:."! (), 1 G 11 

Aot:i1iium 220 0.35 
H.l:·qw1Ui 212 0.22 " 
Bim1\ttU1 214. 0.42 

~'.,'.;l ~ \l(i• l37 0,00Z u 

),,.,,d ? 11} G.B Ci 

Lend ~12 0.40 

J,otu:t 214 0.55 

Pott\SSi\im 40 9.1 

l'rolocL i n.i.urn 
~,-, ., 
?-d; 0.%3 IJ 

i1ndium (226) 0.42 J 

Hndiurn 2:28 0.35 
'l'hallium 200 0.106 

'l'horium 228 o . .:a 
'l'!\nrium 2J<'l 0.1i"J 0 

Ui:<lll l lll\i :'.J5 ··0.0?. u 
u:·.-initHn ~'.)fl 0. 4"i t) 

NO'l'E (S) 

MDC ;i.fJ determ:tned by i~isla:wnent p~!"fQ,nll!Hl.(JO only. 
nold l:noulta a:eo t;p:entwr than tho NOC. 

Radiochemistry 

()~1 /:)C/ ;? 092/ 
'l0/(_i4/12 OiJ~:.n 

'1'.:>Litl 
Unocrt, Jl;;op hnt>ly!Jiii 
(2 c+/-) RI~ MDC 

1);,te Onto 

pCi/g Batch II ?.293035 Yld i 
{<. ·n fl. '.l2 10/()9/12 1f;/'.~(J/J? 

0,19 0.26 J.0/09/12 10/30/12 
(), r!9 O. lJ6 10/09/12 1 0/30/l ;; 

fL12 0.05 10/09/l.?. l.0/30/12 
h.f! ; ;> o.ono .lD/09/:.;~; 1(\J:il)/!.% 

J • ;) l . ) iV/09/17 l C1/:lO/l ~; 

(i, 14 0,12 10/09/12 10/30/12 
-o. 13 0.06 10/09/12 10/30/12 

1.0 0.7 10/09/1?. 10/30/12 
iJ. f; ;{ },9 10/09/12 10/:i(}/)? 

0.12 0, ',{) 0.05 10/09/12 10/30/12 
i), 19 o. 26 10/09/12 10/30/12 
(L05? O.OT5 10/09/12. 10/;!0/12 
0.14 O.l?. 10/09/12 10/:io/12 
0. \;t. 2.0 I 0/d<)/ !.2 ! tJ/JO/ J~~ 

n. J J (i.J9 J0/09/'t~· i0/30/I? 

0. (,(', 2 'i} J0/09/.1.) l(;/Jl\il~ 

·-----··---·"--

J 

u 
RH~olt ;i,o g1:oatot: tha11 aample dot~t)f..:tion li1r1it bnt: losfJ than 9tat:od ~;<apor.t.ing limtt. 

Roi.n1l £3.:Qf 31kifHJ than t:ho strn1p.lo dot0ntion limit. F2J040416 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-053-0912 

J,;1}) ::>.:intp.Lo lD! F2J0 1IO,i-! {i ._() l ~i 
1/knk Or·d(>r: M(lf'i'<JL 

SOJ JP 

Par.mnoto1: l~oBult Q\1$.l 

Ga11nn!\ Ha-226 & Hits By EML Gl\-01-R MOD 
11('!:.inium ?'.!") 0. 'l'.~ u 

l\ctJ11iurn :»?H 0.2tt u 

Hi:;mu!.h ~'.1? -·O ,001 u 

Bi~n1uth 214 o.2v 
Ce:>i.t\m 1 :~7 0 ,OJ u 

Lcdd /l(} -·0 0 u 

Lon ct 2 i2 Q .22·1 

l·<~nd :%14 0.22 

i'ntitn$il.1m 40 0.4 

FYt)\:<1cli11irnn ;~ j: 1 0. O!J n 

Radil.un (226) 0.29 :J 

l~.'!d i.ut(\ 2:~B 0. 2t) ll 

'J,'hnll:tum 200 0,144 

'l'hot·iuH1 2?.B 0. 22 .. / 

Thor-1 uni ;;3:) ~ .• J2 !i 

UYi:\Hinm /l'-c 0, 00 l! 

Utdnin:" :; ·-~ '1 l? ;: 

D11ta nro inoomplot.o without tho onno nari·ativc. 

MOC :i.n dn!:ot:rn.inod by instr.umcnt por.fo1:manco only. 

Bold 1:c<sttll:.t4 aro <;:p:oator t:hf\n tho Mnc. 

Radiochemistry 

'l'ot.;i.l 
1JflCOl'f;, 

{2 0+/ -) 

0' J!l 

0. _l_J 

0, ~(1 

0.11 

(). OJ9 

' -~ 'v 

O.Q~.5 

O,li 

1.S 

!),'/"l 

0 .11 
0 .13 

0.059 

0.095 

• H'.; 

(;.is 

O.F:i 

D::\Le Coll(!Ct(}(\: 

j);,1L(: f\('C(:ived: 

RJ, HDC 

(1()/0G/12 092(; 
f (l/U-1I1?. UB~iD 

Prep 
Onto 

pCi/g natch II 2203035 
o. eo 10/09/12 

0./,0 10/09/lZ 

I .o J 0/09/12 

0,13 10/09/12 
c. {)'j(', 10/09/12 

2. l 10/09/11 

0.11 10/09/12 

0 .13 :t0/09/12 

0.6 10/09/l2 

1 .•l l0/09/1~~ 

0. so 0.13 10/09/12 

o. :~9 10/09/12 

0.062 10/09/12 

0 .11 10/09/12 
l ·~ 10/09/1;~ 

(), j.(i l~)/00/l). 

J . • ~{ 30/GS/12 

l\nall•aio 
Onto 

Yld ' 10/J0/.11'. 

10/30/l(! 

10/30/}/. 

10/30/12 
_l (1/JO/L! 

10/30/1:.-: 

10/30/12 

10/30/12 

10/30/12 

10/31)/ i? 

10/30/12 

.1 O/~l0/1 '.>. 

10/:J0/12 

10/30/12 

10/J(:/!/ 

1n;:_<;J/1;: 

lO/'.\(;/;_;.' 

J 

ll 

Houult in greater th.:1n o;:implo dotoction limit but lonfl th<:tn Bl~itod r.epo1~ti.n9 lJ.rnit, 

HoDuli4Dt3~ess th<1n t1io at1mplo dotoction lin1it. F2J040416 
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PKG-TIB233-NSTC-SOIL 
TeslAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-054-0912 

~-;01,JD 

l».u:mnotot" Jlosult Qun.l 

Gamma Rn-226 & Hit!'; By EML GA .. 01-R MOD 

[1<•i;'il)\Urn )/7 (i. 29 " 
ACJttnium 228 0.35 

llt'.-mHlLil 212 0.3S \J 

B.lunuth 214 o_ 38 

,_;('"' i ;i:r l)7 .OlG (l 

Le«1d ;; 1 {> ~ ' (; ~! 

r.ead 212 0,36 

r,ot1d 214 0.42 

Potnooiu1ll 40 7.7 
('oiL<1ctininm 2)1 O.?.G " 
Radiun1. (226) 0.38 J 

Radium 228 0.35 

'l'hnllium 208 0 .19'1 

'l'hoJ.'i nin 22fl 0.36 

!'hor i !•I\\ ?J<i 0.1)(:, " 
Ur;,nitim /:l5 o, O~l {) 

Ui.·t1r1i um !38 0,01) lJ 

NO'l'Ji: 

Datn m.:u inoor:,pleto uJt\wut tho case n;,1:.i.:11.t.l-vo, 

MDC ia dotorminoct by lnBtroment porf'oi:mm1oe only, 
Dold ':osul te aro ~p.·<1id:c1r than tho MDC. 

Radiochemistry 

lJrdJ- C(;) \t:< I r::d: 09/UC/ _·=). C93) 
l 0/V!s /'r / Ot\.l_iU D<'.l i:l} f\('Cf' i 'N:d: 

'l'OUtl 
Uncoi:t:, l'l:ep 

(2 <J+/M) RL MOC 
Pata 

pCi/g Batoh II 2283035 
o. :>1; o.ss 10/09/J/ 

0.14 0.21 l0/09/12 

0' tj'J 0.69 l0/09/ 1~ 

0' 14 0.14 10/09/12 

0. (it,~ (j' (:71 l Vi09/ 1 ::' 

'.' j ''I 10/0')/l~! 

0' 11 0.12 .10/09/12 

0.11 0.13 10/09/1?. 

.1..5 1 10/09/12 

0' 3'.) l,3 !0/09/l~'. 

0.14 c . ~, '.) o.u 10/09/12 

0.14 0.21 10/09/12 

0.05'1 0.047 10/09/12 

Q.11. 0.12 10/09/12 

U, Bl> ] . 1 10/09/i2 

D. l '.) Q, 33 ll)/09/1? 

o.n6 1.3 l0/09/1) 

Ann.:ly('lill 
))ttlO 

Yld ;, 

!0/30/12 

l0/30/.l2 

10/:.iO/IJ 

10/30/12 
1: {1/.'inI1 ;~ 

}ti/)0/12 

10/30/lZ 

10/30/12 

l0/30/12 

10/:10/l?, 

10/30/12 

10/30/12 

10/30/12 

10/30/12 
10/:J0/1) 

Hi/:HJ/ L~ 

10/:ill/l (' 

,J 

u 
n.esult ie g1:eal;<1r. than eampl.o (kd:oction lim.it but lf;lsfl. than sl:ntnd l:oporting lirni.I:. 

H•.Hn-1.l.i5 m 3_il.esu l:hfln tho sarnplo dOtflction liroi t, F2J040416 
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SAMPLE SUMMARY 

MWTJT 001 TIB233-SOIJ,PIJ?ECHAR- 055 • 0912 
MW'I.'JN 002 TIH233-SOILJ?IPECHAR- 056 ·· 09l2 
MWT'JX 003 TIB233-SOil.Pil?EC'HAH-05'7-0912 
MW-"I\JO 004 TIB233-SOII,Pil?EC'HAR-058 - 0912 
MW'l\Jl 005 TID233 -SOil.iJ?IPECHAR ·- 059 .. 0912 

MWTJ2 006 TIB233"SOILPIPECHAH.-060-0912 
MWTJ3 007 TIB233 -SOILPIPECBAH-061·· 0912 
Mvl'f.J4 008 'I'IB2 33 .. SOJlil?XPE:CHl\H-062 - 0912 
M\lfT,J5 009 T'J:B23 3 ··SOIJ,PIPECHAR -063- 0912 
MNTJ6 010 'l)II3233 -SOlLl?IPECHAit- 064 ·- 0912 

MNT,n OU TIB233 ··SOilJPlPHCHJ.\.R-065- 0912 
MW'l'd8 012 'l'lB23 3 ~HOil1PTPECHAR -066 - 0912 
MWTJ"9 013 TIB2 33 -son.PIPBC'HAH- 067 .. 0912 
MW'rJ<A 014 TIB233-S01LPIPBC'HAH-068-0912 
MWTKC' 015 1'lll233-SOU,l?IPBCHAR-OG9 ·· 0912 
MWTKD 016 TIB233 ··SOILPIPECHAR .. O'J 0 ~ 0912 
MW'l'I<B 017 'I'TB23 3 ··BOil,PIPECHAR-071-0912 
MWTKF 018 Till233 -SOILPIPECHAR-072 ·· 0912 
MW'l'KG 019 TIB233··SO:rJ,PIPECHi\R··073- 0912 
MWTJ<H 020 TIB?.33 ··SOII,PIPECHAR-0'74 ·· 0912 
MWTKJ 021 TIB233 SOILPIPECHAR··075··0912 

- The nnnlylirnl re~\ihs or th(• samples listed above arc p1cscntcd on the following pngc~. 

All calcuh11ions 1\rc purforn1cd before runndini;. w uVJ.1id round-off NWfs in calcuh11cd 1"c.wl1~. 

- HcsulB 11011..-..;l as "NJ)" WCfL' nm dctcdcd :it M' ahovc Ou: MlltL'\l limil. 

- fhis report mus! 1101 h~ rcprod11cc,!, Gxccpt in full, whhot1! the wrincn npprov;d of 1hc laborntory. 

- HC$l1ll$ for 1hc following panunc\cr$ :ire never rcponc\\ 01111 \lty wdglH bash;: color, corr<11ivity, dcn~ity, flushpoinl, igni!abl!l!y, faycis, odor, 

TestAmerica St. Louis 

SAMPl,ED 

>~ ~~---

Dh'1_11: __ . __ 

09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/0G/12 
09/06/12 
09/06/12 
09/10/12 
09/10/12 
09/I0/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/11/12 
09/:Ll/12 
09/ll./12 
09/11/12 

pnirn tilter test. pl!, pOH>shy prcs~urn, rcanivity, redo.\ potential, spedt1c grnv!;y, :>po! !c~!s, xofo.ls, sotuhillty, lc!llpcrature, viscosity, >rnd weight. 

4 of 36 

01/15/2013 

F2J040419 
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GAMP 
TIME 

09:37 
09:42 
09:47 
Jo4: 4 9 
.14: S"/ 

15:03 
15:09 
09:17 
09:24 
09:31 

09:37 
09:40 
09:43 
13:16 
13 :20 
13:25 
13: 29 
08:47 
08:51 
08:56 
09:02 
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PKG-TIB233-NSTC-SOIL 
TestAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-055-0912 

ROfJlllt Qual 

GaJ.m1u1 l\(\·~226 & Hits By EML GA-Ol·~R MOD 

Actini111n /%'/ 

hctinium 220 

BiJ:m11Lb ;.i-!? 

Blsmnth 214 

Cntiiurn !_J'/ 

Leact 212 

Lead 214 

Potassium •10 

Radium (226) 

Radium 220 

'l'halli\1m 2:08 

Thorium 220 

NM'E(S) 

{).] 

O.Go 
"o. 004 

0.37 

o ,o:_:o 
l .'.,> 

0.37 
0.6(1 

o. :l.01 

0.44 

\l, ];j 

u 

II 

II 

[I 

u 

J 

u 
u 

Radiochemistry 

Tot.11 
1Jocort, 

(2 v+/-) RL 

pCi/g 

0.7.0 

0.19 

0, 1Ll 

0,13 

0.031 

t. l 

0.12 

0.15 

1.5 

o.se 
0.13 'i<' 
0.19 

0 .05Q. 

0.12 

0' ~!'} 

0. ;;;, 

<} • ,, ~-! 

----------------·-----
Datu <\J::~) ;tncomplolo 1~itlwut h\H• oaso n;u.-:i:.ative. 

MOC iB doi:orntinnd by :Ln11t.t:Um!H1t poi:formance only. 

Dold rnau11·.c kD;n (f.t'0nt0r. thnn t:ha MDC. 

MDC 

Batoh ff 
I. l 

0,19 

n. 7(J 

0.12 
0. {l~l:l 

LB 

0.11 

0.14 

0.7 
l • '} 

0.12 

O,lV 
0.05-2 

0.11 

1 • ~' 

{_). }'.! 

l .!-, 

,J 

u 
Heoult :i.o t;pconti:n,' than aa111ple detection .lirnit but loso than atntod 1!opo}:t.i.ng limit. 

HEHJUl~ 0JJ61ot1n thnn l:he oarnplo detection limit. 

01/15/2013 

l?X'-Op Analyals 
Pate Dato 

2284033 Ylct % 

10/09/l? 10/30/l ? 

10/09/12 l.0/30/12 

10/09/J.2 JO/JO/J:? 

10/09/12 10/30/12 

10/09/12 10/}(1/J ;: 

10/0Y/L:~ LO /30/11' 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

l0/0<;;/;._2 10/30/l'.'. 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

J0/09/J_;: lfl/-30/1 ;; 

i0/09/L' 10/JD/1/: 

'10/01'\/)_2 J0/30/l;~ 

F2J040419 
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PKG-Tl8233-NSTC·SOIL 
TeslAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID; TIB233-SO:CLPIPECHAR-055-0912 DUP 

P&rmnote~· Rooult Qual 

Gamma Ra-226 & Hi ta By BML GA-01-R MOb 

Actinium 227 0 • 3r/ 

Actinium 220 0.511 

Bismuth ;{ J?, () ' l ~~ 0 

Bismuth 214 0,47 

C•"~-d \Hf, J ]'/ o, oo;~ " 
J_,(i,1d 210 o.n u 

Lead 212 0.398 

1.ead 214 0.44 

Potassium 40 8.4 

Protact .i 11i_,_1n1 ~' '.3 i 0.n1 u 

Radium (226) 0_47 J 

n~•<li1.1!r. 228 0' !)4 

Thf.tllium 200 0.173 

'l'lH>i:-ium 220 0 < 398 

Tho;: l L;;i: ?J!i 0' 1) tJ 

Urctni um ::::>~) (l <? \ lJ 

'.J ,_·;ini 1.11\\ ?3~i (i' l i iJ 

~-------~-- .. --.~~"~·-·"~-~--"~---~-----·-

NOTE {S} 

bi\ti\ "xo i11vomplt1t,1;i wit:hont lhn (lllt•o n<\r.-1:r.tivo. 

MOC io d0tormi11od hy .inut,:\1mont pcn .. 'fO);·manoe only, 
Dold rosultn tu:e g1:onto1.· thnn tho Mr>C, 

Radiochemistry 

O'.J/(}6/1./ 0~~:17 

0104/1_/ Oi~LJi) 

'l'otal 
U1~c0rt:. Prep Atuilyvi;, 

(2 o-+/-) HJ, NDC 
Pat~ 0,1tG 

pCi/g 8µtoh ti 2284033 Yld i 

0.15 0.11 10/09/12 10/30/12 

OSI 0, 19 10/09/12 10/30/12 

0 .<13 11. '/} :I 0/00/12 ,l.0/30/ l 2 

0.11 0.09 10/09/12 10/30/12 

0.03H 0,069 J0/09/12 }_()/30/ 1? 

1. 0 J <Ii 10/(19/12 lQ/'.30/l? 

0.099 0.091 10/09/12 i0/30/12 

0.12 0.12 10/09/12 l0/30/12 

1.5 l 10/09/12 10/30/12 

0. t'/ l. G l_G/09/12: 10/30/12 

0.11 c .so 0 .09 10/09/12 10/30/12 

0 ,1 '7 O,;i.9 10/09/12 10/30/12 

0. 050 0.046 10/09/12 10/30/12 

0.099 0.091 10/09/12 10/30/12 

0' 2;· l .1) 10/0:l/12 10/'.30/l;.> 

Cc. '! ii. :):' 10/09/12 1-(:/JP/1;; 

0,2/. l ,<l l0/0$l/12 lU/30/l? 

----·----· --·-··-----~"~-~.,,. 

J 

u 
Ros1.1lt 1!1 g1:oato.1..· thc1u lliMnpl.<:i detection l.lmit but l1oHHt Uu1n ntntod l:nportinq limit. 

Hot1u.l~Ol~61oeu Uuni tho 1nnnplo dotection limit. F2J040419 
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Pl<G·TIB233-NSTC·SOIL 
Tes!America St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-056-0912 

Lnb S<.:mpl<-: ID: F2.:J040til9·-002 
~~o.i:k Order: M\'?T.JW 

Pti.r<1-t1IOtJ:':lr Result QuuJ. 

Ganuna Ra-226 & Hits By EML GA-01-R MOD 
/'.\Gtiniurn 227 ~-o. 23 u 

Actinium 228 0,50 

Bisnmlh 212 -0.0!J ll 

Bi emu th 23.4 0.39 

Cotd um 13'/ 0.0 u 

},<~<.le! 210 1. 2 u 

Load 212 0.47 

r,ead ?.14 0.46 

Potuaaium 40 10.0 
Pt:otnctinittm 231 0.26 u 

Radium (226) 0.39 J 

Radium 228 0.!)8 

'.i.'ha).lium 200 0 .1:19 

'l'horium 220 0. 47 

Thorium 234 1. 5 

uranium 23S 0.1 IJ 

Uranium 230 l.5 

NOTE 

Pata aro incornplot.;i without tho oa.e:e naia:ativ.:;i, 

HDC ia determined by instruinent pPr:£ormunco only. 
Bold roaults aJ~e g1:eater than the MDC. 

Radiochemistry 

Tot<i.l 
Onoort:.. 

Ddt(: cc,lJuctecl: 
f)a t-.e Received: 

09/06/12 
10/04/12 

)?_rop 

0912 
()fl')() 

(2 cr+/-) RL MOC 
D<1t(;! 

pCi/g natch # 2284033 
O.:JO 0. 49 10/09/l2 

D,14 0.1 10/09/12 
0.43 o. )9 10/09/12 

0.11 0.09 10/09/12 
0 ,(}_l(j 0.090 10/09/12 

]_,?. J .'1 10/09/12 

0.11 0.10 10/09/12 

O.:tl 0.12 l.0/09/12 

1.B 0.6 10/09/12 
0.39 1.1} 10/09/12 

0 .11 0 . .50 0.09 10/09/12 

0. :1.4 0.1 10/09/12 

0.062 0.057 10/09/12 

0.11 0.10 10/09/12 
1.1 1.4 10/09/12 

0.19 0. "j1j 10/09/12 

1.1 1.4 l.0/09/12 

A1~aly$ii;i 

Dato 

Yld % 
1.0/30/12 

10/30/12 

10/30/12 

10/30/12 

l0/30/12 

.L0/30/12 

10/30/12 

10/30/12 

10/30/12 

J0/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/L~ 

10/30/12 

J 

u 
Result ia ~p:oator than sample detect:ton limit but loaa than stated ropor:ting limit. 

Heaull cda16J.o£ia thnn the s;;1mplo detAction limit. F2J040419 

Page 72 of 186 0111512013 



PKG-TIB233-NSTC-SOIL

74 of 211

PKG-TIB233-NSTC-SOIL 
T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-057-0912 

Radiochemistry 

Lab Si::unp1c ::n: F2J0101Jl9·-(H)3 
Work Order: M\.-'J'J\IX 

MatJ"ix: SOLID 

Val.'lil\\el::et: nosult Qua! 

Gamma l'{a-226 & Hits By EML GA-Ol~R MOD 
t\(~tinium 22"/ -0. t\'1 1) 

Act.iniun 228 0.45 

Bismuth 212 1,36 

Bismuth 214 0,71 

Ccs.i.um 137 --0.015 u 

1,oad 210 IJ 

Lend 212 0.56 

Lea ct 21' 0,5$ 

Potassium 40 10.4 

Prot~i.i:;t.j.ni um 7.3l 0.4\J u 

Radium (226) 0.71 

Radium 228 0.45 

'rh,..llium 208 0.177 

'rhorium 228 0.56 

Thorium 2Jt1 .t '1 u 
Ur,1n.imn 235 u. lll u 

UJ'.~l!liHH\ 23H l. 1 v 

Oal;.tt a,;o iooomploto without thD a<i.se na,;r.at:l.ve. 

MDC in ctetorminod by insl::rllmont pe:rt:o.r:manco only, 
Bold i:eaults are greater than the i-roc. 

'l'ota.l 
\lncorl:. 

(2 a+/-) 

0, '16 

0.17 

0.56 

0.18 

0.045 

l.2 

0.13 

0.15 

l.8 

0' 47 

0.18 

0.17 

0.066 

0.13 

1 '~ 

0.26 

l ''. ·' 

u Result ia lesa than the sample tletnctio1' limit. 
8 of36 

01/15/2013 

Date Collected.; 
DatH He.co.ived: 

"'" HOC 

09/0G/P 
10/01/12 

Vrep 
Dat1'1 

094 '/ 
on so 

hnalys:>.s 
t>ate 

pCi/g Batch JI 2284033 Yld i 
0. ·14 

0.29 

0.51 

0.13 

0. O'l9 

1. 9 

0.13 

0,1.2 

0.8 

l. 8 

0.50 0,13 

0.29 

0.072 

0.13 
1. 6 

{.l.39 

.t.6 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

lO/OfJ/12 l 0/'l0/ 12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/1?.: 

10/09/12 10/30/12 

10/09/12 10/30/12 

l0/09/12 10/30/12 

10/09/l2 l0/30/12 

10/09/12 J.0/30/12 

10/09/l?. 10/30/12 

10/Q'.:l/J.2 10/30/12 

-·~-~~-

F2J040419 
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PKG-Tl8233-NSTC-SOIL 

Lift 5 (24-30 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 24-30 Inches 

Gamtna Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

20,615 2127342 

21,982 2127464 
--

19,982 2127343 

20,154 2127344 

19,515 2127344 

* N/A 

* N/A 
~-

* N/A 
-------- - ------- - -----------·---

* N/A 
'---------~-----

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

6023098 

6023037 

6023098 

6023097 
~--

6023098 

N/A 

N/A 

N/A 
-- --------~-

N/A 
-----"--

Gamma Gamma 
Static Static Waste Characterization Sample # 

(cpm) cpm >IL? 

12,353 No **Tl B233-SO l LPI PE CHAR-062-0912 
--

14,720 No **Tl B233-SO I LPI PE CHAR-066-0912 

14,250 No N/A 
--

16,206 No N/A 

15,460 No N/A 
-"--~-

N/A N/A ***Tl B233-SO I LPI PE CHAR-063-0912 --
N/A_ ~-N/A ***Tl B233-SO I LPI PECHAR-064-0912 

N/A NL~ ***Tl B233-SO I LPI P ECHAR-065-0912 
- --- ,, __ ---- ------------·---·------------

N/A N/A ***Tl B233-SO I LPI PECHAR-067-0912 -- -- ------------ - --- -------

Soil 
Sample Ra-
226 {pCi/g) 

0.31 
-----~ 

0.48 

N/A 

N/A 

N/A 
----~--

0.54 
~---~--

0.25 

0.47 

0.48 ------- ----- -------

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 
**Wast characterization samples collected at biased locations based on two highest GWS count rates. 

***Waste characterization samples were collected from random locations. 
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Page ; o~ 3 

Mod~i: Effie' ency: 

Serial# Skgd (lab) CP\.'t: 

ption: Bldg 233-A Ga1rima VVa!kover Survey (GVVS) was oerformed above ~he Terracotta Plpe Locatec Probe:#: ~O/, :o;;ml 1 Cf'vef:."~) ----~---~ 
uth to North 5th Uft 24 to 30 inches on sci!. The GWS was performed in a Contamination Area to prov;de radio!ogical Cal. Di:e· 

Mco'e!· 
urveyy~§~peIT§ITT8d USlng L~dlum 222i_#_262337A-co•Jpled with 44-2-C-Probe #PR295571. Se:-iai c;: 

exceeding or equal to the investigation ieve! (lL} will be evaluated by the project Certified Healtt"1 Physicist 
id 8 follow up static survex will be performed. 

RWP: 2012 233 JS 02 02 

Start Date: 09/0612012 Time: 1510 End Date: 09106f2012 Time: 1625 
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Approved By: l \' ( $~. 
\ \ 

\-....\. (!, p; L£cr 
Prin{ifame r Tft!e 

0, /17 //1 
~ 

l"f<i,i·~~1.1 
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Bldg 233 Gamma Walkover Surv~;y North to South 
Above Terracotta Pipe (5th Lift 24·30 inches) 

Survey#TIRS-09062012-233-GWS-459 

Page 2 of 3 

01/15/2013 

6022960 6023030 

<Moan+ Tstct duv (10/1611 qml) 

h- Mean + 3:~tti dev (19.465 cpm} 

10 20 40 
- Feet 
oorctiriam s- tern: CSP Zono JU. MA093, US Swvo1 Fool 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 

0023100 6023170 602::1240 

\, 

~ference Only 

CY.iounn \Valk()VCr Sutvey Colle-ct&l on 9/06/2012 
with 'lrimblc Gcoxn OPS Unit #708?R <ind Ludhun 
Model 2221 #262331 A witti a 44.20-Probe f/PRl95.5 71, 
calibration (hte llfJ0/2012 

s~~~ ' ,_, 'Nlorid •)f So!utklnz; 

Rmliewed By:--JQ'ef-/1-; '.1-11~.~---- Date '1 /1 '-- J, l VI'('-· -I I 

8 
N 

\j 
"' 
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In the 7000s 

0 

PKG-TI0233-NSTC-SOIL 

Building 233 Gamtna Walkover Survey North to South 

Above Terracotta Pipe (5th Uft 24-30 inches} 

Survey#: lm.5-0906 2012-23 3-GWS-45 9 

Poge 3 of 3 

In the 8000:; 

0 
tn the 9000s 

0 
ln thelOOOOs In the 11000s In the l2000s In the 13000s 

8 164 837 1383 

In the 14000s In the 15000s In the 16000s In the !7000s In the !8000s In the 19000s In the 20000s 

01/15/2013 

336 289 101 26 9 4 3 

Sc<Jttorpkn 

' 2193? 

t R.c/ llr<.'(I 7 

Stct Dev 
1,014_ 

s locations 
with cprn 
;:::.19,465 
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'Ney Desc:rlption: Building 233 Gamma Static characterization survey of the soi! above Terracotta Pipe located South 

North 5th Lift, 24 to 30 inches.Static survey measurements were conducted after results from the Gamma \1Valkcver Survey 

owed count rates above the instrument specific investigation !eve! (IL}. Reference survey# T!RS-09062012-233-GVVS-459. 

measurements were taken at 10cm above the soil and are in a posted Contamination Area.No io~tior,s were above the 

RWP: 2012 233 JS 02 02 

Start Date: 09{1012012 Time: 0855 End Date: 09/1012012 Time: nqos 
;i.::d)'{<rno\ 

Den:lis Morrison 

" WY 

JH1VVB 

Model: 

Se:-ia! #: 

Probe/#: 

Csl. Due: 

Model: 

Serial;';: 

Probe/#· 

Approved By: 
\ \ \ \ - \ \ \ 

- r-,\..\..s 1--\J~t;,; fC '-\A_ \s:'\ = l.£ (' _j 
Print Name i. '!Signature\/ Title 

\ i 
\ F"CM·'il~)\-1 

0111512013 

?age 1 ot 2 

MOA (d~:<i!i08errh: ____ ~----: 

10/~1 )1, 
r Date! k?V\ 

' 
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Bldg 233 Gamma Static Survey North to South 
Above Terracotta Pipe {5th Lift 24··30 inches) 

Survey# TIHS-09102012-233-JSS-465 

Page 2 of 2 

6022960 6023030 

Easting Northing CPM 

6023098.415 2127342.247 12,353 

6023098.0(,8 2127343.376 1'1-,250 

Location 

/# 

6023100 

Easting 

6023097.72 

6023170 

Northing CPM 

21273 113.593 

For Ref~~~~1ce Only 

~ririSt".121!231!!77\ ... .,,. ___ .,.,""''-T,nmnma Static Survey Collected on 9/10/2012 ,;;;~1 
< Mmrn + 3 std dev (19,464 cprn) 

;,;: Mean+ 3 std dev '.19,466 cpm) 

510 20 
""" Feet 

Data Collected By; Dennis Morrison 
Data Processed In Treasure lsfand Office 

01/15/2013 

Trimble GcoXH OPS Unit #70898 and Ludlum Model 
2221 #262337A with H 4<1-20 Probe HPR195571, 
calibration duet 1/30/2012 

/"\ 
Siltaifti a. vvorlci of So!utinns 
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Soil Sa1".pE:>g and Gamma Statics collected a7: Bldq 233 Soil above Terracotta Pipe. 

purpose of chis survey-sampiing is to provide: Characterization of soi! South and North 24 to 30 1rtches. 5th lift Terracotta pipe at Blda 

The r€Sults cf gamma •valkcver survey TIRS- 09062012-233-GWS-459 revealed no count rates greater :han th~ instrJrr,ent 

Nestigaticn Level. Samples were ool!ected randomly or: soil above tetracot-:2 plpe. Ai! scii samp:es we~e co'iecied with a 

'ispcsabfe plastic sr..,oop at depth cf Q-6 inches belcw ground su:face. Soil con~ai1ers are 16 cz plastic jars labeied, custocy sesl ::in lid, 
lace:::! ir a zip!oc/c bag and ioaded in:o shipping contai:ler. The CcC was placed in the shipping cor:tainer and a custody sea1 placed ort re 
·f shipp:r.-g container. A map of fr:e sample locatioris is attached, 

~y of '.ndividual sample cor.tainers was oerfo:med and recooded or TiRS" 09102012,:233-JSS-464 

Clear/ Sunnv Temp: 70 -OF Wind: 0-10 mph 

ain of""' 
RWP: 2012 233 JS 02 

Start Date: 09/10!2012 Time: ()917 End Date; 

JHJWB 

Approved Sy: L__, \ y,,_s u--

02 

9 

f'i~f1fV?f!1?. Time: 

? ~ d L i 
"--r. I' 

'!)"/\..' : 

Print Nam<'; T--- srg'f_fure (\ 
•.._/ ~ 'R'd·•l.C'.·~ 

01/15/2013 

0943 

" 

Medel: 

Ser'.ai'#: 

P~oO;;i1 #: 

Cai. Cue; 

McCei: 
&\:ia!Jt: 

?robe! ii: 

Ca:. Cue· 

Ser)alti: 

CaL Dlle: 

262337 
11130/2012 

Serial#· 

ca,. :i:.:e 

Page 1 at 2 

F:eLA"MEK::O(Sta:k:) 17767 ii Bkgd\tab}: e ~"' 
Ref Afea il.(S:a'.ic) 19165 !I Ar·:>a 3kgd 6 

Contact 10 cm 

"' Gross Not 

3 8 3 
2 7 
2 7 
2 7 

t_ )'(.LC-
Ti tie 

- ' Sa~·Unsat --s-a~t--~ 

.· .. :-:::!::; 
1.;omments 

'r/1:?_f~ _,, .... ,/, 1/ 
r1L-'I Dace 
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0 
0 

"' ... 
N 
~ 

N 

0 
0 

"' ,._ 
N 

<Ii 

Location 
Easting 

# 
1 6023026.560 

2 6023067.587 --
3 6023080.316 

4 6023096.941 

5 6023051.221 

6 6023036.414 
'. 

North in~ 
PKG-T!B 33~N TC, ... ,. ,,.· 

2127482.460 

2127404.804 

2127372.852 

2127342.459 

2127433.120 --
2127462.734 ·t ,, 

Gamma Static and Soil Sampling Survey Collected on 
9/10/2012 with Trimble GeoXH OPS Unit #70898 and 
J,udlum Model 2221 #262337A with a 44-20 Probe 
#PR295571, calibration due 11/30/2012 

.,..?'s: f " ' .,, .. a-·· a world o oolulions 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office Date 

01/15/2013 Page 81of186 
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Tes!America St. Louis 

SAMPLE SUMMARY 

MWTJT 001 T1B233 .SOliiPIPECHAN.-055-0912 

MWTJ~\l 002 TIB233 ·· SOILPIPECllAH- 056 ·· 0912 
MW'l'JX 003 'l"IB233 ··SOJ:J~PT.PECHAR·· 057 -0912 
MWTJO 004 TIB2 33 --SOil1PIPECH.l\R- 058 - 0912 
MWT,Jl 005 TIB233 -SOILPIPECHAR- 059 ·· 09J.2 

MvmJ2 006 TIB233 -SOILPIPECHl\R-060 - 0912 
MWTJ3 007 TIB233·80ILPIPECHAR-061-0912 
M~1'l'LT4 000 1'IB2 3 3 -so:rr.PIPllCHAR-062 - 0 912 
MW'l'.J!) 009 1'J:B233 ·SOILPIPECHAR- 063- 09'.l.2 
MW'l'J"6 010 1'IB233-SOILPIPECHAR-064 ·· 0912 
MWTJ7 OU TIB233 ··SOILPIPECHAR-065- 0912 
MW'l\TB 012 'l'IB233-SOILPXPECHAR-066 - 0912 
MWT,J9 013 TIB233-SOJ1,pll?ECHAR-067- 0912 
MvlTKA 014 'rJ:B233 ··SOILPIPBCHAR-06>)- 0912 
MWTKC 015 'l'IJJ233-SOIJ,PIPRCHAR-OG9-0912 
MWTKD 016 TIB233-SQH,PIPE!CHAR·· 070- 0912 
MWTKJl 017 TIB233 .. 80ILPIPECHAR-071-0912 
MWTKJT 018 TIB233-.SOILPIPECHAR-072-0912 
MW'l'KG 019 TIB2 33 ·· SQH,PlPJ;~CHl\R-073 - 0912 
MWTJ<H 020 TIB233 ·SQJ1,PIPECHAP- 074 - 0912 
MW'l'K,J 021 TIB;>J3 -SOibPIPJJCHAR ·· 075 · 0912 

·The annlylital rCMdls of !hr. samp!r.s !i~\i.;d above arc prcs-.,n!cd on 1hc following pages. 

·All catculml011s: ar(i perfutmcd before rntUlding lo :1v,1id rnm1d-off 1.·nor;; In calcul:itccl rnult~. 

- HcsuJg not1~i mi "Nn'- wen; not dc!crlrd ;it 01 ;1hovc !he MHl1!d li_inlL 

- This rcporc mu~! nu1 hr reproduced, except in full, wHhout !he w1·iw.:n :ipprov~I ofd1i; ](1\lornlory. 

· Ucsulls for the ronowing panm1ctcrs [1rc never rcponc\I on (l 1lry weight ha~is: color, corndvity, dcn~ity, lfa~hpoint, ignitahllity, layers, odor, 

pnim !\!!er tc-St, j)ll, porosity prcs~mrc, rcac\lvliy, l't!dOX pot1.•nti;il. sp,'dfic gravhy, ~pot tc~l$, Hofols, ~uh1hility, lcmpcrature, vii\cosily, and wcighL 

4 of 36 

0111512013 

SAMPLF.D 

DATE 

09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/10/12 
09/10/12 
09/1.0/1?, 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/10/12 
09/11/12 
09/:Ll/J.2 
09/ll/12 
09/U/12 

F2J040419 

Page 82 of 186 

SAMP 

:r:rf'11L. 

09:37 
09:42 
09:47 
l4: 49 
l4:57 
15:03 
15:09 
09:17 
09:24 
09:31 

09:37 
09:40 
09:43 
13:16 
13:20 
l3:25 
13: 29 
09,47 
08:51 
08:56 
09:02 
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PKG-Tl8233-NSTC-SOIL 
T es!America SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-062-0912 

Houult Qtml 

Gamma Ha-226 & Hitfl By EMIJ GA-01-R MOD 

J1ct_i_ n '\um :~?' 'J 

J\ctin.ium %'.!B 

Ri mnnt:b '.~-1 ::! 

Bismuth 214 
CG.'~d.u;n 13·; 

l.o;!d 2 J () 

r.nad 212 

r~ead ?.14 

Pota.11siu1n 40 

Thalliur:1 200 

Thorium 220 

Tho;; 1 \ll!l ? :5,! 

NO'l'E 

(i. lJ 

0 . .l.!) 

1), JO 

0.31 

O, 00~! 

(l. !. 

0.39 

0.45 

9 1 
0, j ,; 

0.31 

0.12:7 

0.39 

{),():_, 

u 

u 
u 

u 

lJ 

J 

I) 

u 
[I 

MDC: ia dob;)~nli.noct by ;tun l;;i-;t\l\H·Hi t po1:fo1;rttf\noe only. 
Hold renult.o ~'r.o ~f.t:t:1ntot,' than ~:ho MDC, 

Radiochemistry 

'i;'otal 
Uncert. 

(2 t1+/-) JU, 

pCi/g 
0. 1 'l 

0' l (i 

0. ;;~ 

0.10 
!) • 0'.39 

1 . _l 

0.11 

0.11 

1. 6 

0.25 

0.10 (! ' ~\ 

(;. 16 

0.05'1 

0.11 

0. '.JO 

(l, l 9 

G. '.JO 

HDC 

C(f./ 1 /:t? 091 i' 

it'/04/12 OF::,o 

Prep 
P<ito 

Batch ii 2284033 

o.~n 10/09/12 

tL ?9 10/0~l/l?. 

0 'Ii~-! 10/09/l~ 

0.11 10/09/12 

() 'O'f l 1U/0;,':/i2 

), '0 _l0/0£1/12 

O.ll 10/09/12 

0.13 10/09/12 

0.7 10/09/12 

1 . il 30/0~/12 

<Lll 10/0fi/;i.2 

fl ,:'.J t O/C.9/12 

o.ooo 10/09/12 

0.11 10/09/12 

J "l 10/0S/17 

0 «11 10/09/1? 

] .Ii IO/O~J/12 

Annlysiu 
Date. 

Yld % 

10/30/J?. 

10/30/1?, 

10/30/1? 

10/30/12 
10/30/12 

J.0/30/l?. 

10/30/12 

10/30/12 
10/30/12 
_l_(l/30/12 

10/30/12 

10/30/1? 

10/30/12 

10/30/12 
\ti/Ji)/}/ 

ii)/;-10/]? 

10/30/l'.--'. 

J 

u 
Rom,;] t .i.f< gr.outcn: thou aarnplu dntection l;i.mtt but loan l:hr.i.n r:t:at;od ropol":t1og limit, 

Hf)fftd.l3 P.b3§,0t;O thon tho oa111p.lo detection limit.. F2J040419 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID; TIB233-SOILPIPECHAR-063-0912 

Radiochemistry 

l?ar<unoto~ Rooolt. Que1l 

Gamma Ra-226 & Hits By li:ML Gll-01-R MOD 

AcLi ni um ?.?7 O.Ol ll 

i\.ctinlum 220 0.32 
fi_i SH\ttth ~-~ ,l? 0. :fl u 

Bismuth 214 0' ~'>4 

Ct_~r;;i_HJl\ J:J'/ 0 .(/0% u 

Lo;id 210 0. ;~ ll 

Loacl 212 0.350 

Lei:td 214 0,50 

Potasl;'JiUm 40 10. 1 

Pn>Lot:::.-tini '.lrn ! 't ~ G. J \ ll 

Radium (226) 0.54 

Htldjrnn 2Z0: 0.3?. 

'l'hallium 200 0.129 

'l'horium 228 0.350 
Tl;c2·1 urn 2J1) (J. 1 (, l.i 

U1·,'"1n:,\llll ;::i;-, {),(I) D 

1Jtnniv.Ft 238 {)' 1 ( \) 

NOTB ($) ---·---·----·------
D1\t.l'I aro incoruplot;o with,J1,lt tho 031'\~ 1Hu;-r«t.ivfi', 

l<!DC .lo d~tfl.t~nd.nod by inril:J:urn<:1nt pol:·for1nnnoo only. 
Hold 1:eauJ t:n ;H:o g):outot: tht~n tho HDe. 

Total 
Uncort. 

(2 o+/-} 

0.16 

0.14 

0' 'l'I 

0.14. 

0' 03•1 

L.l. 

(), 091 

0.12 

1. 7 

0. 1 ·1 

0.14 
0.1'1 

0,048 

0 .091 
{). lj !J 

0. 15 

{),!]!j 

u Ho:ntlt ia lnrw thml Lho samplo dot(Jction limit. 
14 of 36 

01/15/2013 

HL 

pCi/g 

c. '.)() 

HDC 

Batch ll 
0, 'JH 

o, l!:i 
!) • (;() 

0.11 
O.O;)J 

'( .0 

0.098 

0 10 

0 6 

j ,'/ 

0.11 
0. lS 
o. 050 

0 09$ 

l ,(, 

{). :;::: 

l. 6 

Pi:: op l'ui;>.lyuiu 
Dat:e Date 

2204033 Yld i 

10/0S-/l? 10/30/12 

J.0/09/12 10/30/12 
J0/09/12 l0/'.30/l? 

10/09/12 10/30/12 

10/09/J ~: \.!)/30/l? 

J0/09/12 10/J0/1~; 

10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 jJ)/30/12 

l0/05i/1/ 1J)/3C/.i:.'. 

10/09/12 10/30/12 

10/09/12 10/30/12 

>0/09/12 10/30/12 

1-0/09/12 10/30/l2 
lG/OY/1.? l(i/:~0/l~; 

lG/OS/12 _1__()/30/J ;' 

10/09/l;: 10/3\i/1?. 

F2J040419 
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PKG-TIB233-NSTC-SOIL 
TestAmorica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECBAR-064-0912 

Radiochemistry 

I.nh :-J<1mp}0. lD: f2,)01)0tJ19·-·0lO 

Work Order: MW1',J6 
Dal:H CoJlocLecl: 

Dote Heceived.: 
09n 0112 093'1 
10/01 /!;> 0850 

SOL·I D 

'l'otal 
Unoert, 

l'flJ:'i'Hl)OtOJ::: RO$Ult Qual (2 cr+/-) RT, >!DC 

Ganuna Ra-·226 & Hits By EML GA-01-R MOD pCi/g Batch 
l1ctinilurt 227 0.01i u 0. 17 O.JQ 

J\<.::tini um 228 u. rn u o. 13 o. ;~n 
Bi.f1lllltlh 212 0.3G " 0.50 0,{)J 

Bismuth 214 0,25 0.10 0.11 

cesium 137 O.OJB u 0.039 O.OGU 

l10€ld 210 ·-0. 004 u o.ss 1,7 

r~ead 212 0.30 0.11 0.11 

Load 214 0.36 0.11 0.14 

Potassium 40 1:1 .. 5 2.0 0,7 

Pt·otactiniurn L31 0.26 u o. tn 1.S 

Radium (226) 0,25 J 0.10 0' ')0 0.11 
R<~<ii\lln ;:213 0' 18 u o. ia Q,?.U 

Thallium 208 0.089 0.011 0.040 

5.'ho1~ium 228 0.30 o. 11 0.11 

Thorium 23<] 0, 23 u 0.82 l.5 

U;:nnium ?.35 0.19 u 0. 19 (). ~10 

!Jron:Lum ?.3!3 o. {!3 u 0.1):2 1. !) 

---·-----------~·-----~·---,·----~"~---~ 

NOTE 

Pata 1u:e incompleto without tho caso nar:rat.ivo. 

MDC is detexminad by instrument perform01noe only, 
Bold rosul ts are gl-·ea ter than tha MDC , 

# 

• 1 

u 
Result ia greater than s~mple detection limit but less than stti.tcd rtiporting limit . 
R<:•BUl~S.fll ~~fbas than the sample detection limit. 

01/15/2013 

P:t.'8p An<tlyois 
Dato Date 

2284033 Yld % 
10/09/l2 10/30/12 

10/09/l~; 10/30/1?.: 

10/09/12 10/J0/12 

10/09/12 10/30/12 
10/09/l;~ 10/'.)0/l) 

10/09/12 10/30/1?. 

10/09/12 10/30/l.2 

10/09/12 10/30/12 

10/09/l.2 10/30/12 

10/09/12 10/30/1?. 

10/09/12 10/30/12 

10/09/L?. 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/l.2 
10/09/12 10/30/12 

J 0/09/1% 10/30/12 

1,0/09/12 10/30/12 

F2J040419 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-065-0912 

I.&b [>amp.1<~ lli: F?.~·;ot,OtJ:!9-0ll 

~'lo:r.·k Orcter: M~·J'!\J'J 

MvtrJx: SOLID 

Paramo-tar Result Qual 

Ga nun a Ra-226 & Hits Ry EMJJ GA-01-R MOD 
Actinium 22·1 ~0.22 u 
Actinium 228 0.53 
Oismuth 212 O.?,ii u 

lH.mnuth 214 0.4'1 

Cesium 137 -(l.009 u 
LBi.\d 210 ). • J u 
r.ead 212 0.37 

Lead 214 0.47 

Potassium 40 9.8 

Protnctininm 231 -0.1 u 

Radiurn _(226) 0.47 J 

Radiun1. 220 0.53 

'l'ha.llium 200 0.210 

'l'horium 228 0.37 

'l'ho1'iurn 234 0 .•12 ll 

Uranium 235 0.07 u 

fJranium 238 0.•12 11 

NOTE (S) 

Dnta arn incompJ.ate without: tha dasiOI na:trativo. 

M'JC ia dater.minod by ihetrument pe;::for.munt::(~ only. 
Bol.d :r.eou.1. t:s uxe gx:oator than tho MDC. 

Radiochemistry 

Dat0 CoJJ_<:'.Ct•-~d: 09/10/12 
10/0li/12 

09:3 '"} 
OU!>O Oatr::-: l{eceivcd: 

11'otal 
Unof;!rt. P.~op 

(2 o+/-) RL MDC Date 

pCi/g Batoh # 2284033 

0.37 0.61 10/09/1~ 

0,21 0.25 10/09/12 

0.43 0.73 10/09/12 

0.15 0,13 10/09/12 
0,03$ 0.069 10/09/12 

1.3 L9 10/09/1? 

0.14 0.14 10/09/12 

0.13 0,12 10/09/12 

1.7 0.0 10/09/12 

1.0 1. 8 10/09/12 

0.15 0.50 0.13 10/09/12 

0.21 0.25 10/09/12 

0.07'7 0.0'70 10/09/l.2 

0.14 0 .14 10/09/12 

0.40 1.B 10/09/12 

0.22 0.39 )0/09/12 

0.40 1. 8 10/09/1.2 

-----·"--~ 

J\nal.yais 
nat<;;i 

Yld % 
10/30/12 

10/30/12 

10/30/1?. 

10/30/12 

10/30/12 

10/30/1? 

l.0/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

J 

u 
Rosult ia greutor than 9amplo detection limit but leoo than stat:ed reporting limit. 
Re.sul !6 :P13~esn than thl"l f:H\mf.>lt'o dotect:ion lintl t. F2J040419 
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PKG·TIB233·NSTC·SOIL 
T estAmerica St Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-066-0912 

Lab ~:,uLpl'-': it 

v;, __ >:(}: Ot \1_:r: 

l?oxamet:er 

Gamma Ra-·226 & 

f\cllnlum X/,'i 

Actiniu111 220 

Hi:imul,h J.1? 

Bismuth 214 

CQ~d 11in l,J'f 

l.t:'<Jd ?.J 0 

Lead 212 

J,epc\ 214 
Potnssium 40 

!' r<:t<>ct LL i '..1h 

Radium (226) 

Radiun\ 2:.!0 

Thallium 208 

Thor1um 228 

•;'h0t',i 'H\\ ~: '.)t, 

Ur<Jn_i 1.im 2:!'.> 

Urhni 1,irn ?JU 

NOTE 

ltooult Qual 

Hitn By IilMI, GA-01-R MOD 

0. l(l " 
0.55 
o .. -JIJ u 

0.40 

"O, OG1) \J 

--0, H u 

0.40 

0' 49 

J0.3 

o. 31 !) 

o. 4!3: J 

0.5S 

0.1G7 

0. 40 

()' !t> u 

0. 0'.1 l1 

O. 2B u 

MDC in dete.i:minod by 3not:e11m0nt pFn:fo):mClncc only, 

Dold rHsull:tl 1u:6 gi:ontnr thl\n t:ho MDC, 

Radioche1ni s try 

11cit·;-- c>l \C-;'.\·cd: 

D<."!iJc !\~;;>:· i vud: 

To.tal 
Ul\O{ll:t, 

(2 o+/-) HL NOC 

pCi/g natch II 
0.7-8 0. ()~) 

0,20 0.14 

0.'.i!J o. () ! 

0,14 O.l.3 

0.039 0. \J'i J 

1j,_I) ? ·; 

0,13 0 ,11 

0,13 0 ,l3 

1.8 l 

(1, 2)3 l,,\\ 

0.14 (!. ~;>\) o.u 
0.20 0' 1-'1 

0.053 0.050 

0,13 0 .11 

o. •i:l J, i 

\.1. :: 1 (i' ]~\ 

\} ,.-; ] ) ,'J 

·----·--· 

;J 

0 

He.uult itJ ~t:ettto,r thnn sump.lo detection limit bnt loflfl thon ol;ntnd l'.opol:ting limit. 

HE1.au117 ;P[i 3~oa1.1 th.no !:ho onmpla d0t0ction li.Inif~. 
01/15/2013 

:t'rep linalytdJ.J 
l)atB Date 

2284033 Yld i 
10/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/J ;! 

10/09/J.2 10/30/J.2 

t0/09/l~'. 10/JO/L~ 

U)/09/12 10/30/ J :: 

l.0/09/12 10/30/12 

10/09/12 10/30/12 

10/09/12 10/30/12 

!:D/09/12 l(;/3C/J? 

10/09/12 10/30/12 

10/09/12 10/30/lZ 

10/09/J.2 10/30/12 

10/09/12 10/30/12 

10/09/l~-'- .i 0/31_)/ j ~; 

.\0/09/12 .1t)/:H}/12 

-:i0/0£'/12 J.(l/30/l? 

F2J040419 
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PKG· TIB233·NSTC·SOIL 
T estAmerica St LOLJis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-067-0912 

Lab S.-:nnple ID: f2,J040419-0J3 
\•Jo.ck Order: MW'1'1J9 

SOLID 

Pa:r.arnater RQO\.lJ.t Q\1<1.l 

Gamma Ra-226 & Hits By RML GA-01-R MOD 

Actinium 227 -0. 32 u 

Actinium 228 0 .!:i4 

Bisnmth ?.L?. 0.16 u 
Bismuth 214 0.48 

C0s:tum lTi {}. 00<1 IJ 

I.end 210 0.5 u 

Lead 21?. 0.43 

Lead 214 0.49 

Potassium 40 10.7 

PtQt<.1ctinium ;:n 0.20 \J 

Radium (226) 0.48 J 

Radium 228 0.54 

Thallium 208 0.210 

Thorium 220 0.<13 

Thorium 23'1 0. 3·; u 

ur·anjum 23'.} o.o u 

u1~nn:i.um 2:JU 0. 3·1 u 

Datu ar.e incomplet0 without the oa.se narrative. 

MDC 3.s detEu~1n.1,nod by inutrum&nt psrfo1cmancn only, 

BoJ.d :t•esul ta u.r.e greater than the MDC. 

Radiochemistry 

D~d.·e Co_\ ,tected: 

Lial(~ B,eceived: 

Total 
Uncor.t. 

09/10/J? 09{:3 
io;o11112 08!_,o 

Prep 
X>c.te (2 n+/-) HL MDC 

pCi/g Batah # 2284033 

0' J~, o. :)e 10/09/12 

0.16 0.19 10/09/12 

0. 4 6 0. !11 10/09/l/. 

0.13 0.12 10/09/12 

0.031 0.0:)7 lU/09/12 

1.1 l. 6 10/09/12 

{)' 11 0.11 10/09/12 

0.12 0.11 10/09/12 

1. 7 0.0 10/09/12 

[), 21; 1 . -, l0/09/12 

0.13 0, ~10 0,12 l0/09/12 

O.l.6 0.19 10/09/12 

0.069 0.064 10/09/12 

0,11 0, 11 10/09/12 

0.48 J . .') J.0/09/12 

o. 1.6 0. 3·1 J.(}/()9/12 

0' ,18 l.'l 10/09/12 

Ano.1-ysis 
D<\tO 

Yld % 
10/30/12 

10/30/12 

l 0/30/ 12 

10/30/12 

10/:l0/12 

10/30/12 

l0/30/12 

10/30/12 

10/30/12 

10/30/12 

l.0/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30(12 

}0/30/12 

J{J/30/l2 

Re.sult is greatGir th<;)n sample detect.ion limit but less than stated .reportinq limit. 

Ra!.1u1l8:f>.J 3fo.ss than the sample detoct.ion li.mi.t. F2J040419 
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Gamma 
Walle-Over 

(cpm) 

* 
* 

20,576 

19,664 

Lift 6 (30-36 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 30-36 Inches 

Gamma Gamma Gamma Gamma 

Walk-Over Walk-Over Static Static Waste Characterization Sample# 

Northing Easting (cpm) cpm >IL? 

N/A N/A N/A N/A **Tl B233-SOI LPI PE CHAR-072-0912 

N/A N/A N/A N/A **Tl B233-SOI LP I PECHAR-073-0912 

2127466 6023040 15,478 No ***Tl B2 33-50 I LPI PECHAR-07 4-0912 
~ --,,~---------- ----~ ~-----~-~-- -

2127485 6023025 14,624 No ***Tl B233-SO I LPI PECHAR-07 5-0912 

Soil scan IL = 19,465 cpm 
Soil static IL= 19,165 cpm 

Soil 
Sample Ra· 
226 (pCi/g) 

0.38 

0.48 

0.42 

0.53 

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

**Waste characterization samples collected from random locations. 

***Waste characterization samples collected at biased locations where GWS count rates exceeded soil scan IL. 

NOTE: When GWS count rates above the instrument-specific IL were clustered together, as shown on survey 

report #GWS-473, the soil was di posed as LLRW and placed in EMS bins. 
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PKG-Tl8233-NSTC-SOIL 

;cription: Gamma Walkover Survey {GWS) o9i-f6ITned-8.fBU!\dlri9 233-She on soi! above terracotta pipe Th.::. 

rvey is to support: Characterizatior: of soil South to North, 6th Lift, 30 to 36 lnches. above terracotta pipe at 
. The GWS was performed. in a Contamination Area to provide radiological c.'1aracterization data and identify any 

or equal to the investigation Tevel {IL) wiH be evaluated by ~he project Certified Health Physicist. 
surve;,:_ wffl be performed. 

RWP: 2012 233 JS D2 02 

Start Date: 09/1012012 Time: 1350 End Date: 09110.12012 Time: 

Sunteyor: James Irvin 

w 

Approved By: 
\ \ 
_\vt"J l_'y~ ~ ..(>,.... 

Print Name 

FR'J,-"'.':-~1-\ 

01/15/2013 

~1le<!eL 

Ser:a1 #: 

p,.cbel#: 

Gal. Due: 

Model: 

Seriaf #: 
?rcbe t #: 

Cai. C...ie: 

L 11?_<:-t 
Tit.J.e 

Page 1 :if 3 

<};~&,/;z_ 
r Dcfte ~AJi 
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PKG-TIB233-NSTC-SOIL 

Bldg 233 Gamma Walkover Survey North to South surveylmRs-00102012-233-GWS-473 

Above Terracotta Pipe (6th Lift 30-36 inches) Page 2 of 3 

01/15/2013 

6022960 

-<MN"'' 3 ::Md:v(l~,'t.4.t,µn_\ 

lM6M • 31!•N,,~H9".~l'i~ll).~) 

GWS?. 

dJeM~ 1 <l<l<l>•<(19A&f «-~n) 

~Iii<'.!(>~ 3 dd<:iev(193l>S4>ml 

510 20 
u:::maFeet 

6023030 

.oordiriate i.y-~tern· CSP Z-011<1 !It t~P.-003, US Sul\'{lyroot 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 

5023100 6023110 

" 

For Reference Only 

GrurunH W*lkovcr Survey Collected on 9/10/2012 
with T1imole GeoXH OPS Unit 1170898 and 

LudhunMod.el 2221 #262337A \vith a44~20 Probe 
#PH.29557 l, calibration due l 1/30/2012 

Reviewed By: i / 11 4 
i /f I v 

0 

~ 
N 

N 
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In the9000s 
0 

PKG-TIB233-NSTC-SOIL 

Survey tt: llf{S-09102012 ·233 ··GWS-473 
8u11dlng 233 Garnma Walkover Sutvey North to South 

Page 3of3 
Above Terracotta Pipe {6th Lift 30-36 inches) 

In the 10000s In the llOOOs In thc12000s In the 13000s In the 14000s In the lSOOOs 
1 80 639 1357 975 363 

in the 16000s In thr 17000s In the 18000s In the 19000s In the lOOOOs In the 30000s In the 40000s 

01/15/2013 

~ 35 ~ 21 7Z 31 5 

i'j\" 
I 

GWSI 
! w 

"" " 
G1Cs 2 

~ 

""~·· , 

Mear\ 

16,423 

{i:mi~!ls~tl;;.n l«Vel (ll) 

.:: 19,465 
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PKG-TIB233-NSTC-SOIL 

TIRS- 09112012 
~ LOG .. j """''"""'' ,,,,v .... 

JSS 475 ' 

Soi! Samp!lr:g a~d Gamrr:a Static Survey rr.easu;eme:its co!lected at Bui!dinC? 233 Soil aroundJe_J'raco_tta 

,'cse of the survey-sarnp!jng_ is to provide: Characterization of soil South to North, 5th Uft. 30 to 3S inches, above Terracotta 

~: ~~:?ns 1 ar.Q 2 samples were collected randor:i!y_9n s~~9'<.'~--t~-'.~~~t~_ pipe.Locafor,s 3 and 4 1Nere above 
7rom Gamma \'13lkover SuNef T!RS-09102012·233·GWS=473. AH soil SS'.":'iplzs v:/;:,r:; coi:ects:d wi~h a d:sposab!e 

depth of 0-6 inches be!ow frDU ~d surfuce. Soi: containers are ~ 6 oz plastc ja:s wrrch are labeled. v.ri!h ::ustccy sea! or :id. 

\vas p;aced .'n the shipping container and a Ct.ist:ody seal was p,'ace::i or; !ia' cf sh,;pping .x:ntaine:. A map cf t'ie sample !ocatio~s is 

Survey ofbd:vidual sampie ;:;oritai~ers was pe;formed ar;d recorded on TIRS~ 09112012-233-JSS-47£ 

Cl:earf Sunny Temp: 70 ~F Wind: 0-10 mph 

is Reouested: Gamma Spec Chain of Custody No: Custodv:Ti Buildinci 233 EMAC DOS 

2012 233 JS C2 02 

Time: 0847 End Date: 0911112012 Time: 0902 

JHNVB ~ , \ (\ .r ~ } 
J {l l,., l,n OAr 1 /'! . b 

Print Name \ P Sign:fiu're 

d j 

Approved By: 

FR1A-T;..C'-1 

0111512013 

&iri.;.,#: 

Probe!#; 

Cal. Ot:e: 

~/;eCe!: 

Serial#' 

Pre.be/#: 

Ca!_ Cue: 

L \'LL.) 
Title 

} ' 
/v/~1/11-

bat/ 

Page ; of 2 

,/// l 
f-.L· vi 
' ' ' ' 
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PKG· TIB233-NSTC-SOIL 

Bldg 233 Gamma Static and Soil Sample Survey North survey# TIRS-09112012-233··JSS475 

to South Above Terracotta Pipe (6th Lift 30-36 inches) Page 2 ot 2 

6022960 6023030 6023100 

Sample 
Easting 

Location# 

6023071.259 

2 6023051.902 
-~~··~·----,,~-· ··--~--· 

3 6023040.096 
4 6023024 .818 

Northln9 

2127396.514 

2127432.017 

2127465.958 

2127484.968 

f 
\, 

0 
g ..... 
N 
;;; 

0 
CJ 

"' ,_ 
N 
~ 

N 

For Refer~nce Only 

GW$1 
< M>M • J •~l .;.-,(Wfal<W") 

~Mo~~ ~o>.1~~-,11~,0.Swn &>>o II I 

GW$il. 

<Mt-"" ~ ~ ~v ~ov (W.',1;4 •'Cffi} 

~ 1/4~~ i J";!~w (1().-'.B5q>·" 8<4" II,) 

510 20 
lill!jl Feet 
,oordinate system~ CSP Zone m. NA083, US Suivoy Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Offic•· 

01/15/2013 

Ga1111na Statie- and Soil San1p1ing Survey Coflccted 
on 9/l l/2012 with Trimble GeoXH GPS Uni I 1170898 
and Ludlum Model 222111262337/\. with a 44-20 Probe 
#PR29557l, calibration due 11/30/2012 

/\,. 
Sh8W' H 'Norld of Solu'iions -------

(} / ! I 
Reviewed By '---i''"f;~'l,h'-; +ii;,'+----- Date -1.Q / 4 / n, f 'If !--( 
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PKG-TIB233-NSTC-SOIL 

SAMPLE SUMMARY 

J<'2,J0404l9 

WO .lf. ~?_z\11; ~!->-~~It CL,Il~NT DJl,MPJ,,,E rn 

MvlTJT 001 TIB2 33 -SOJJ,.il?JPECHAR- 055 w 0912 

MWTiJN 002 TIB233-801LPIPECHAR-05G -- 0912 

MWTJX 003 TIB2 33-SOJ.LPll?tcCHAH-- OG 7 -0912 
MW1'JO 004 TIB2 33-SOII.PIPECHAR- 058-0912 
MWTJl 00!3 TIB233-SOT.I,PIPECHAR- 059- 0 912 

MWT~J2 006 TIB233-SOILPIPECHAR-060-0912 

MWTJ3 007 TIB233-SOILPIPECliAR-061- 0912 
MWTJ-4 008 TIB2 33 -SOll,PIJ?llCHAH-062 - 0912 
MW'J',JS 009 TJB233-SOILPIPECHAR-063-09l2 
MW1'J6 010 'l'IB233 ~ SOlLJ?IPECHAH .. 064 ·- 09l2 

MWT,J7 011 TJ.B233 ··BOll.iPIPECHJ.\R-065- 0912 
MWT,J8 012 'l'IB2 3 3-SOJI,PIPF.CHAR-066--0912 

Mvmn 013 1'IB233 son,Pil'ECHAR-067-0912 

MVl'fKA 014 Tl:B233-SOILPIPECHAR-06B-0912 

MWTKC 015 T1B2 3 3 - so:tI,PIPECi·lAR- 0 69 > 0912 

MWTKD 016 TIB233 -80II.1PIPECHl\R .. 070- 0912 

MW'I'Kll 017 T:CB233-SOILPIPL;CHAR-071-09J.2 

MW'l'KF OJB 1'IB23 3-SOILPIPECHAH-072-0912 
Mvl'fKG 019 TIB233--SQJI,PIPECHAH-073- 0912 
MWTKH 020 'l'lB23.3-SOil•PlPECHAR- 074 - 0912 

MW'l'KJ 07.1 'l'IB233-S01LPIPECHAR-075- 0912 

·The annl>'ticlll res\1!ts 0f !he :rnmp!cs fotcd ~buvc arc prcs\.'nkd on the foHowing page~. 

" All t'ak:ulmions iire pcrfunm.:d bcfo1 c ro11mli11i;_ to 01vuid nmn<l-off N rnr;:; iu cakulmcd ~c~uhs. 

- Ucsuh.<t noted ;is "ND" were nm dc!cdrd lit or ;1h()vc lht:- ~lil!t'{1 llrnit. 

- lhis rcjlnrt nmH not he r.:prnduccd, except in lull, whhout the wdllcn t1/1pwv;il of th<: !<1lwrn1ory. 

- Results for !he following panm1cwrs nrc never rcponcll on :i dry weigh; lMsl&: (1)Jor, corrn~ivity, tkn~ity, IJ:\shpr;int, igniiabllity, layers, odor, 

T estAmerica St. Louis 

SAMPJ.,gD 

DATE 
~-~--------"--

09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/06/12 
09/10/12 
09/10/12 
09/10/12 

09/10/12 
09/10/12 

09/10/12 
09/10/12 

09/10/12 
09/10/12 
09/10/12 
09/11/12 
09/ll/12 
09/11/12 
09/11/12 

pnlm lil!Cr te>l, pll, poro~i!y p1·csstirc, reaniviiy, rcdoK 1io1cnfod, spedfi.c grnvi:y. spot tests, ~o!i<l~. solubility, iempcraturc, \•]scosity, and wdg:iL 

4 of36 

0111512013 

F2J040419 

Page 95 of 186 

fJAMl? 
TIME 

09:37 
09:42 
09:47 

14: 49 
J.11:57 

lb:03 
15:09 

09: 17 

09:24 
09:31 

09:37 
09:40 
09: 4,3 

13:16 
13 :20 

13:2!> 

1.3: 29 
08:47 
08:51 
08:.56 
09:02 
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PKG-Tl8233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-072-0912 

L~1b Stunplc lD: 1''2,J040tl19-01fl 
'Nork Order: MW'i.'l<f.' 
Me_ Lr-ix: SOLJD 

l>araniete:i;;' Result Q~rnl 

Ganuua Ra-226 & Hits By EML Gl\-01-R MOD 

l\ctintum 22'/ 0.00'1 u 

Actinium 220 0.29 

n1ri111utb 212 0.29 u 

Bj,011\uth 214 0.30 

Co:Jium 13"/ 0. 00•1 u 
L~~ild 2JO (). u u 

rJead 212 0.34 
t.(l:ad 2.14 0,35 

Potasai.um 40 10.3 

Pr:otactiniurn 231 0. 3'1 u 

Radi1.HU (226) 0.38 J 

R;;idium 228 0,29 

'I'ha1.1i.urn 208 o. 073 u 

Thorium 220 0.34 

'i'horitun 234 0.9 u 
ui:nn5nfft 2]5 o. 12 u 

Uranium 238 0.9 u 

NOTE (S) 

Data aro inoomplota Hithout tho oaso narrativtio. 

MDC is detecmined. by ;,natr:-ument perform~nce only. 
Eold rtit1ul ts tire gxeato1: than the MOC, 

Radiochemistry 

Dote Col1oc\;od: 
Unte Hocei.ved: 

Total 
Unce;i:t. 

09/H/12 OfW? 
10/04 IV OBSO 

Prop 
Date (:2 o+/-) )U, NDC 

pCi/g :Batch it 2284033 

0.20 0.36 10/0~/1/. 

0.13 0.21 10/09/12 
0.% 0.91j 10/09/12 

0 .13 0.13 10/09/12 

0.()38 0 .07-1 10/09/L~ 

-1. ·i 2.2 10/09/12 

0.10 0.13 l0/09/12 

0.13 0.14 .10/09/12 

1. 0 0.6 10/09/12 
0,39 1.6 10/09/12 

0.13 0 .!'JO 0.13 10/09/12 

O.l-3 0.21 10/09/12 
0 ,(),')9 O.OB1 10/09/J2 

0.10 0.13 10/09/12 

1 'l 1. 6 10/09/1~'. 

0,7-1 0.34 J0/09/12: 

1 . 1 1 '(i '.l.0/09/]2 

Analysis 
Dat~ 

Yld % 

10/:JO/J.2 

10/30/12 

10/30/12 

10/30/12 

10/30/',!2 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

10/30/12 

J0/30/12 

10/30/1" 

10/30/12 

J 

u 
Hesult ifl greater than samplo dotoction limit but leaa than atatod reporting limit. 
Resu1£3£1!3.P.ess than the snmpla detection limit:, 

01/15/2013 

F2J040419 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-073-0912 

Lab Sampln TD: l?2lJ0'10119 ·019 

~·Jork O:rck::r: l'·'llifJ'l<G 

Mat:rix: SOLID 

Parwnete.t' R0su1t Qual 

Gamma Ra~226 & Hits By EML GA~·01~R MOD 

l\ctiniurn 227 

Actinium 22$ 

Bismuth %1?, 

B.ismu t.h 214 

C:esinrn 13'i 

Le1cid 210 

J,ead 212 

Lc~ad 214. 

Potassium 40 
1.-'rotact.inium 231 

Radium (2~6) 

Radiulll 22(1 

'l'ha.11.ium 208 

'l'horium 228 

Uranium 238 

-().20 

0.48 

0. J.4 

0.--0.S 

o.o 
o.s 
0,41 

0.43 

10.1 

0 .40 

0.48 
0.48 

0.162 

0.41 
0.53 

0.10 

0.53 

u 

0 

" 

0 

J 

\) 

Radiochemistry 

'£otal 
Unco:i.·t. 

(2 u+/-) 

D<:itu Co.1 J l'c-cted: 

!Jate Hcc~d vod: 

RL MDC 

09/Ilil?. O!l51 
10/01/1/ OfJ'iO 

Pr.ap 
Dato 

pCi/g Batch ff 2284033 
0. JIJ 0. ::.6 10/09/12 

0,13 0.11 10/09/12 

0. 4 6 0,82 10/09/12 

O.l4 0.13 10/09/12 
0.020 0.0?9 10/09/)2 

1.0 1. 'I 10/09/12 

0.11 0.11 .1.0/09/12 

0.11 0.14 10/09/12 

1.7 o.s 10/09/12 

0.37 !. 6 10/09/12 

0.14 o.so 0.13 10/09/12 

0.13 0 .:1.1 l.0/09/12 

0.051 0.046 10/09/l.2 

0.11 0.11 10/09/12 

0.37 l.G 10/09/17. 

0. 18 D. 3!) 10/09/1:.'. 

o. 3'7 1. 6 J 0/09/12 

"--~--------~- --------· 

N01'E (S) 

Pata ~ro inoomplete witl1out tho 0Rn0 na:rrntivo. 

MDC is determined by j,n.st:r.umont performance onJ.y. 
Bold J~esul ts ai::e gi:oato:r: than tho MDC, 

• r 

J\nalysis 
Dal:~ 

Yld % 

10/30/12 

10/30/12 
10/30/12 

10/30/12 
10/10/l?, 

10/30/12 

10/30/12 

10/30/12 

10/30/12 
10/30/12 

10/30/12 
10/30/l.2 

10/30/12 

10/:lO/l.2 
10/30/12 

10/30/1:% 

10/30/l;'. 

u 
Result ia greater than nample detection J_im:lt but l~ss than st.ated r.eporting limit . 

Il.~H:1u1ff4~3Pess than tho s1;1.mplo detoction lirnit. 

01/15/2013 

F2J040419 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPil?ECHAR-074-0912 

I'aramotur Hnoult Qual 

Gamma Ra-;>26 & Hits By NML GA-01-R MOD 
ilctin.lmn '2?'1 tLOlJ lJ 

Act::l,niurn 220 0. 2f.l 

Hi ,'ll\\Ul·h 2J ;-~ o, ::J " 
Biw11uth 214 0.42 

Cesium l J'i l),(}(;(l(J,j u 

1.onJ ;'.J 0 \, n; ti 

I.ead ?.12 0 '4~; 

I.ead ?.14 0' J·; 

Po'.:assium 40 10.5 

Prot :'1Ct inl un° ?31 (',,;,; u 

Radit1m (226) 0 ,42 J 

Raclinm 220 0.29 

'l'halliuw :~OB 0' 180 

'l'horiuJU 2?.fl o, 4$ 

':'boci,_'.n, 2·5,; r, !>r, 

Orard ;u1 :<J'."; u. l '.1 u 
Ur<miu;i 2 ".Hi 0. •,:;. u 

----------------"---~---

NO'I'E 

Data ti.)'.:o in<":omp1oLo w;Lthout tho fi<tSb il(\i·rativu, 

V.DC J.a d0te1:mtnocl by :tnfJtrtm>0nt p6~for.manae only. 
nold r0eullu {ll:.'0 gr:o<1to1; tl1t:Hi tho MDC, 

Radiochomistry 

Tot«l 
Vnoox:t. 

(2 0+/-~) 

D. l \1 

0.14 

0' ~l!) 

0.12 

[}. 033 

G,92 

0,12 

0.11 

1,8 

D. ,l l 

o. 12 

0.14 

0 '06~$ 

0.12 

(;' ':0} 

(\. ! (\ 

C;. ;; 1 

HL 

pCi/g 

\;,i;o 

fJ'.f/1l/J? 08!:16 
;)J(:rl/"!2. 08:10 

HDC 

Batch ii 2284033 
1.(l 10/09/12 

0,22 l0/09/12 

o. '.)(:; 10/09/J? 

0.11 10/09/12 

O ,Oi\J 10/09/12 

l.' 4 U)/09/12 

0,10 10/09/12 

0. ll 10/09/12 

0,6 10/0fl/12 

l. 9 10/09/12 

0,11 10/09/12 

0.22 10/09/12 

1),061 10/09/12 

(L 10 10/09/12 

i ' ~-, 10109/12 

(\. :~'.' 10/0~•/12 

1 . ~-~ J(J/09/12 

-~-------, 

Annlytiill 
Date 

Yld % 
10/3\i/l? 

10/30/12 

10/::10/12 

10/30/12 

10/30/l/ 

l.0/J0/1'.,~ 

10/30/l2 

10/30/12 

10/30/12 

10/'.JG/ l?. 

10/30/12 

10/30/1-2 

10/30/12 

10/J0/12 
'ji)/Jl)/-l;-'. 

10/30/l? 

10/JO/l7: 

J 

u 
H.osolt :iii groat:or thnn snmplo detact;Lon limit hut loss than stntt;;d J;(-ipr>l:tinq Lbr,.il:. 

H<'HJllltS .e£3~onn tht1n tho smt'plo dotootion limit, F2J040419 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-075-0912 

Radiochemistry 

Ptu:amot(;>l.' Rotinlt Qtl!:il 

Gamma Ra-226 & Hi ta l3y gMI .. GA-01-R MOD 

l\ctinium /~?"/ 0, (;~-) IJ 

Aotin:tum 220 0.33 

Bism11Lh ~~ l 2 0,73 I) 

Bismuth 214 0.53 

ce:;;.l.urn lJ'/ f),{j u 

Lt!dd ?. }_(} t). 9 u 

Lo;;i.d 2:12 0.4i 

Loa,d 214 0.46 

l?ota!lsitrn\ 40 9.~ 

Pr,;t;ict in i \al'. " " (l '2') lJ 

Radium (226) 0.53 

Radiurn 220 0.33 

'l.'hallium 200 0.206 

1'horium 22U 0' ll'J 

'i'h(_l[ i \Hi)_ -;;· :~ i! (J' 7} li 

l1! f;ni nm ;>J_', 0.1 ( iJ 

Urrinium 2:lH (J. "!'! u 

NOTE (S) 

MDC iu doto.r:m:tn(id h:V :{natroment: po:i::fo:icmance only. 

Bold 1~ouult1J tn:o fn:ontoi: thttn the MDC. 

'l'otill 
Um:mrt. 

{2 o+/-) 

O.?b 

0.16 

-0.46 

0.14 

0 .01<1 

l. l 

0.11 

0.13 

1.6 

0. :;_1 

0,l4 
0 .16 

0,068 

0' ll 
()._';I 

l),,(.; 

G.57 

Result ,io lonn than tho nnmpl.1;) det:~~otion lirnit .. 
26 of 36 

01/15/2013 

HJ, 

pCJ./g 

n. ~.n 

------~--· 

MfJC 

natch II 
0. <)fl 

0.24 

0, °/H 

O.l3 
{) ,()1) i 

J. I 

0,10 

0.12 

o.n 
1. J 

O-l3 
O.?.<l 

0,065 

O. lO 
j ,(, 

IJ. J'J 

-f ,{J 

P!:ep An<1-lyoi& 
:rm.te Dato 

2294034 Yld i 
10/.10/12 l 0/)1/1 ;· 

jQ/10/12 10/31/12 

Ul/10/1/, l 0/31 ;-1 :i 

10/10/12 10/31/12 

10/10/12 10/31/::.? 

t(l/10/17 J 0/J.1 /J ;>: 

10/10/12 i0/31/l?. 

10/10/12 10/31/12 

10/10/12 10/31/12 

iO/! G/12 10/31/1~: 

10/10/12 10/31/17. 

10/10/12 10/31/l? 

10/10/12 10/31/12 

10/10/12 l0/31/12 

1\J/J_(J/12 l 0/31f1;.: 

10/10/12 l 0/?. l,/l? 

H)/ _O/l 2 10/31/1?. 

F2J040419 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-075-·0912 DUP 

Hooult 

Gamma Ru~.226 & Hits Dy EML GA-01-R MOD 
ll.ct.ini;m1 ?;:·1 

1\ctiniu1C! ?.20 0,63 

H:i.wnol:!i ?.I~ 0.21 u 

B:Lmnuth 2l4 0.49 

C<:f.itllll 1 '.J'J 0 ,0()'1 u 

;,cad 210 u 

r .. aad 212 0.50 

Lo act 214 0. 41 

l?otassiurl'. 40 10.1 
Fr·0~ __ act j_:;it;:;-, ~' "i.l (; ';'. 1\ ;__i 

Radium (226) o. 49 " Radiun\ 220 \\_ 63 
'.fh<:lllium 20tl 0 .loo 
Th.oriuin 228 o. so 
'!'l;Ol' iuir, 0. '.J u 

tJ <'i'.'-~;i Wt '.?3~.- (l, }9 u 

UTt;nJim\ ) 3ll 0. '.J ') 

Norn (S) 

OE\l:l'l. .u:e .tnoomplcto w:tthout. tho cano lHnirative. 

MDC iu dot(.n;minod by .i.nntnl!1H-1nt. p~n.·fo1:manue only. 

l3old :i::ctiults ttJ:n grotittfu: thH.n t:he MDC. 

Radiochemistry 

'1'otal 
Uncor.t. 

(2 o+/-) HJ~ HOC 

pCi/g Batch u 
!), '.31 (j' b:~ 

0.3.7 0.00 

o. li.7 0. (J(! 

0.13 0. ll 

0.0JS 0.(J(d 

1. J I.'.) 

0,13 O.ll. 

0,11 O.l2 

1. 7 0,6 

0.2'/ l,H 

0,13 n 0.11 

0.11 o.oe 
0.060 0. Otin 

0.13 0.11 

1. ~ ' :: 

i) .:"'-"O ll.<::-) 

!. 1 l." 

J 

u 
HostJlt if1 ~p;ontor thnn oarnpJ.o detection limit but: Joso ttHt.ll otatod ropo)_'lin~-J limit. 

Ho9u1{7 f4 3~oHn \:ht1n tho onrnplo cietootion limit. 

01/15/2013 

v.i:cp lHl<tlyaiG 

"'"" Df!tQ 

2204034 Yld i 
10/10/12 10/3J /l? 

10/10/12 l0/31./12 
10/10/12 10/31/'12 

10/10/12 1.0/31J12 
10/10/12 :l0/3l/1:C 

10/10/12 10/:ll/ 1;: 

10/10/12 10/31/12 

10/10/12 10/31/12 

10/10/12 10/31/12 
t{J/10/ 12 10/3J_/J;~ 

10/10/12 10/31/12 

10/10/12 10/31/12 

10/10/12 10/31/12 

10/10/12 10/31/12 

E/lD/12 10/'.31/l? 

lO/JC/12 }()/Jl/1~: 

lCl/10/12 10/31/-12 

F2J040419 
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Lift 7 (36-42 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 36-42 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

* N/A 

* N/A 
~-

Soil scan IL ~ 19,465 cpm 

Soil static IL~ 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

N/A 

N/A 

Gamma Gamma 

Static Static Waste Characterization Sample# 

(cpm) cpm >IL? 

N/A N/A Tl B233-SO I LPI PE CHAR-07 6-0912 
. 

N/A N/A Tl B23 3-50 I LPI PE CHAR-077 -0912 

N/A N/A Tl B23 3-50 I LPI PE CHAR-07 8-0912 

N/A N/A Tl B233-SO I LPI PE CHAR-079-0912 

N/A N/A Tl B233-SO I LPI PE CHAR-084-0912 

Soil Sample 
Ra-226 
(pCijg) 

0.39 
~-~~-~ 

0.48 

0.44 

0-58 

0.34 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

NOTE: Waste characterization samples were collected from random locations. 
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M 
TIRS- 091 

Survey Description: -- Gamrrta i/Valkover Su 
purpose of the survey is to support Characterization of soil South to North, 7th Lift, 36 to 42 inches above terracotta pipe at 
Building 233 Site. 
!The GVVS was perforrr,ed in a Con:amination Area to provide radic!og!cal characterization data and identi'f.J a:-iy anomclles. 
i!Survey was performec using Ludlum 2221 # 262337 A coupled with 44-20 Prob€. #PR295571. 

I
, I 
!Are.as ~,ceeding .o~.equa! to th: '.nvesti~ation ~e:.ei (IL) wm be e~al~ated by tile project Certified Health Physicist r 
ana a roucw up ~•<::ti:ic :)Urvey ww oe pern.irmeo. ;\lo i:l.H:l<:l::> exQ::1eoea the IL 

[ - RWP: 2012 233 JS 02 02 - - ------=i 
Start Date: 09/1212012 Time; 0958 End Date: 09!1212012 Time: 1130 

Model: 

Seria!#; 

Probe!#: 

C:a!. Ou&; 

Model: 

Se~la! #: 

Probe I#: 

JHMIB ~ I' L·,,,.C[ c -\l \1 - ' 1 ~91''1' ~o !i.A..'i ~ ·;r /\ l . /\~ ' 
Print Name \ r'Y?atU;f. Title 

Approved By: 

FRM·-1-01-1 

0111512013 

Page_.2...?: 

c;/1R/n ~Ii 
~' I 
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Bldg 233 Gamma Walkover Survey North to South survey#T!Rs-09122012-23:>-GWS-486 

Above Terracotta Pipe (7th Lift 36-42 inches) Page 2 of 3 

g 
§ 
N 

01/1512013 

6022960 

.<! Maan .i- 3 std d&V (19.4G4 _cpm) 

~ Me:an + 3 std <1ev (19.465 cpm) 
510 20 
~feet 

6023030 

.OMriin.ate system· CSP Zone HI. t~ADB3, VS SUNe)'FJJot 

Data Collected By: Dennis 1\-'lorrison 

6023100 602:3170 

-~·-~ 

-~:r-~f~rence~pnly 
Gamma \Valkover Sutvey Collected on 9/12/2012 
\Vilh 1'ti1nblc OcoXH GPS Unit #70893 ~md 

Ludlllln fylodcl 22ZJ ff.262337A with I\ 44-20 Probe 
liPR29551J, calibration due IJ/30/2012 

Data Processed In Treasure Island Office 

Page 103of186 
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Building 233 Gamma Walkover Surv~v North to South 
Above Terracotta Pipe (7th Lift 36-42 inches) 

Surveyff:llRS-09122012,233-G\.lv'S-486 

Page 3 of 3 

ln the 7000s In the 8000s In the 9000s 

0 
!n the10000s In the 11000s In the 12000s In the 13000s 

0 0 1 24 372 1019 

In the 14000s In the lSOOOs In the 16000s In the l7000s In the 18000s In the 190005 In the 200005 

01/15/2013 

926 395 83 17 l 0 0 

"' 

40-

Sc~th'.lrplot 

k--~·1<1\; 10190 - . 

'""""'"""' \e;l42 
"'"' 3.,ll)SY,H 
!~""' 1.fVOS 
h;d'"'" !'4)5 
1"1<do«! Nvi~~""' 10-P " , ..... --·,;;-

"'""!< V11ful% l~~ 
!9"4.S4 

!1"<)4 

~ fU:j f\fNJ l 

Std D,~v 
1,014 

O locations 
with cprn 

".1~'\.~ 
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PKG-TIB233-NSTC-SOIL 

GICAL SURVEY FCRM I SAMPLE COLLECTION LOG 

22012 233 487 

·ey Description: Soil Sampllr:g and Gamma S:atics collected at: B!do 233 Soil around Terracotta Pi-oe. 
purpcse of this survey-sam;:r:ing is to provide: Characterlzatio:i of so'.! Sow1.h to North 36 to 42 inches, 7th Lift Terracot::a plpe at Bldg 233. 

<pies coHected rancom!y on soi! above terraccf.a pipe. 
4,!! s:Ji! samples are co!!ected v,1!th a d!sr;>oS-eb!e p~asti:: sco:ip a: dept~ of 0-6 i~ches belo.•: gro!..!nd s<.!r:'2ce. 
Soij corrtainers are 16 oz plastic jars. Lab~e;:J, custody seal or li·d, p!aced i'."1 a zip!ccl:: bag and loaded i:1to shiopi:",g 

icontair:er. The CoC was placed inside anc a custcdy seal was ;:1fac....,oO en !id of shipping container. 

jA map of the sample locations rs attached. 
!Survey of individual sample containers was pe-:iorr:-:ed and recorded on T!RS· 09122012~233..JSS-488. 

j\l'ieather: Clear/ Sunny Temp: 70 °F Wind: 0~10 mph 

RWP: 2012 233 JS 02 02. 
Start Date: 0911212012 Time: 1344 End Date: 0911312012 Time: 1~18 

~S:g:-,11'-'"'; 

Tir:.e of Sample 

111344 

JHt\f\18 

Approved Sy: 
\ \ '\ \:\h \ \ 
~<>VA \'-'<~. c,_,,~ "\U\ \ " 

;;<·~.~).(')<.'. 

Print Name 1
• f\-Sigfiat"i{fe 

'· ' v 

01/1512013 

Ve-Off: 

Selia!# 
;:>~cbef #: 

L'{2. <::\ 
Title 

?age 1 o: 2 

i3kgd 

MCA (~pm.'100cci"; ----~----ii 

Ser-:al# 

C8L Due: 

8!<.gd Cab)· 

Area i3kgd--~--

; !B233~S01LP!PECHAR-076..Q912 

' I 0\/:2-4 IL 
1 Date" 

l/v\ 
\ 
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Bldg 233 Gamma Static and Soil Survey North to survey# TIR&o9122012-233-Jss-4B7 

South Above Terracotta Pipe (7th Lift 3642 inches) Page 2 of 2 

01/15/2013 

(5022960 6023100 6023170 
i""'"""'~""""_,,lllF"_.,..,,.,....._w _ _..._ .... _.,.,_-.i,,__,,-...._ .... ~~...,.;_....,_ 

5023030 

CSP Z:Ollil !IL NADBJ, lJG Sul\'cyfoot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

'·-. ' -.;, 

;;,,,;'""',/" 
Gairuna Stutic/Soil Sarnpler Survey Collected -0n 
9/1212012 with Trin1hle GeoXH GPS Unit#70S98 
<~nd Ludhun fvfodel 2221 #2.62337A with a -~4-20 
Probe #PR295571, calibration due 11/30/2012 

,/·'-"'-..4 
Slli~ltl\f 0 v..rrn·i(i of Soiulions 
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PKG· TIB233 NSTC·SOIL 
TestAmerica SL Louis 

l<NTKK 

l•~N1'KM 

MW'!'KP 

MWTKQ 
MYl'fJ\.'1' 

MW1'1\V 

MWT1KW 
MWTI<X 
M~/1'KO 

M~ITK2 

MWTK3 

MWTK'1 

MWTK3 
MWTK6 
MW'l'l.<7 

NWTK8 

MWTK9 
MW'l'Ll\ 

M\'l'l'LC 

MW'fLD 

MWTLE 
M\.'l'l'LH 

N()'l'l~(S) : 

00:1 
002 
003 
004 
OOf) 

006 
00'/ 

DOB 
009 
0::0 
011 
01~! 

013 
0].tj 

015 

016 
01'/ 

Oli.1 
019 
o~~o 

o:n 
0;~2 

SAMPLE SUMMARY 

l"?.<J0401?.0 

'flB233 ~SOIL PI PECHAR-· 076-0 912 
'1'J.B233 ·-SOJJ .• PIPECHAR-077,-0912 
'l'TH?.35 - fJOH,Pil'llCHAR -078 - 0 91?. 

TIB2;l3 - SOILP!PECHAR -079 • 0912 
TIB2 3 3 · f:iOIJ1PIPECHl1R-080-0~12 

·r1n2 33 ,, HOII1PIPECH!\R-081-09l?. 
'1'JH2 33 -HOILPIPECH1i.1(·· OB?.-· 0912 
'l'JU:>.33 · }:i()II,t<O?BCHAR-- OB3., 0912 

1'IB2 3 3 - ElOILPil?ECilAR · 0 8'1- 0 9 l?. 
'L'IB2 33 -~;jOlliPIPECHAR-08-S--0 912 

'1'1132 33 -SOII,PJPECHJ\..>{-086 -0912 

THl?.3 3 • SOIJ,J?IPECHAR- OB 7 · 0 9'.L?. 
'l'JH2 '.13 ~HOlld?IPECHl\R-088 ··O 912 

'l'J:IJ2 33 .-sorLPXPECHl\R-08 9-0 912 
Tin~33· SOI),PIPECIJAR-090-0912 
'I'IH::133 .. norr,PIPECHAH-091- 0 91?, 
'l':LH~ 33 SOILPIPECHli.R-· 092 -0 91;~ 
'1'1B23'.i-SOILPIPEC!l!\R-093 0912 
'1'1132 3 3 ~ fJOILPIPBCHAR--0 94 ·· 0 912 
T!B2J3 SOILPJ:Pl\CHl\R-095-0912 
TXB/. 33 · SOlt,J?IPECH/,1,.H.~ 096 ·· 0 912 
TlH~ 33 - [>OliiPIPECHl\R--097 --0912 

- Tht at1;1!yth.-11I n.'~t:lt~ or !llv };m1p!a lh!ed :ibo\T- arc p1CS.l'uled on lhc- t\11lowing pngn. 

All ct1lcula!lnn~ ~I<.' pcrr~1rnwd htfoH'. 1N1m!lu1110 ;woitl rrn111d-off cirors in c<1kuknct! rcsul!s . 

• tk,q1lt!: nnttd :1~ "ND" war 111Jt ckkclrd al or nhoVl'- !he f.if!ftxi limit . 

• This re1wtt mils! Ut>! lw H!pnHhlCl'<I, \'X<'tpt in fu!I. wltltmu tile wriucn approval of the lnlmrncu!'}·. 

- !fr~u118 for thc f\Jlk1wing p11rnmc!l'I'$ am never H:p~Htcd {Ill a dry wdghl basi~: t•)IU!, ninosivity, density, fhshp\lim, i1:tlil;1bility, layers, odor, 

paint lilll'I Cl'~\, p)I, po1rn;l!y p1r\.~l1H', 11•n1:tlvi1y, i-tdo.\ prtkHti:il, .~pN:ific gr;ivicy, ~pot ll'Sh, solid!;, f,ofuhH\1y, l1'tupn:1tu1\t, vlM'O~ily, :iml wdght, 

5 of 38 

01/15/2013 

Sf\MPJ :ED 

'.)ATE 

09/12/l';: 
09/1~'./12 

09/12/:L? 

09/12/17. 
09/12/12 

09/12/12 
09/12/12 
09/1.2/12 
09/13/12 
09/13/12 
09/l:l/l 2 
09/13/12 
09/17 /12 
09/17/12 
09/17 /lZ 
09/17 /12 
09/17 /.12 
09/17/!2 
09/18/::_7. 
09/18/12 
09/24/12 
09/24/12 

F2J040420 
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;_;AM~? 

TIME 

13: il-') 

13:49 
13: !j2 

11 :00 
(J~I: 3~ 

09: 113 

09:<lB 
09: ~)3 
13: lB 
13: tlt1 

J]:50 

:13:~~Li 

()9:40 
09:45 
09:50 
J4: 32 

14 :37 
:L <t : ,17 
OB:20 
08:30 
14:18 
J4: :'.!rl 



PKG-TIB233-NSTC-SOIL

109 of 211
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TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-076-0912 

Lnb :Lunplt: lU: V2,J0·10/i?0 ·O(l'I 

\'ir_n J: (1rdc l MVi'l'l\J'\ 

301,TD 

Ptu:irn:ol.:oi: H<::!G\lll Qual. 

Gamma Ra.-226 & Hits By !JM!, GA--01-R MOD 
i\r:Ll 111 urn ;;?..'! 0.U9 " 
f\ct i.nium 22:{! 0.?8 u 

Bi,'lll\Ul.h ;.• I ~'. 0.003 u 

Bismuth 214 0.39 

Cn::;;· lU\1 l fl ·u.co:i v 

Lf'itd ?1G r, ' ) '.,•,'•-• '" 
l~i,-H\d 21?. 0.2?1 

Lott ct 2H 0,33 

Potat':HJi\\11\ 40 9,4 

l'1ot"'c\ i gl_\Hl( :.:31 (). j'/ u 

Hudiuni (226) 0,39 J 

Hadinm %;~o o, :>n lJ 

'.t'hal.J.iom 200 0 .149 

'l'hOt'iutto 22B 0.22'/ 

'fl1<:lJ:}.\lH; %J4 0.]0 !J 

\;1·;i1i.tuw 
,,.,, ,__,_, 0 ,(}{;.'! u 

lirM;-; un, 238 (_1,J_(, 

----~-

N01'E 

Pata ilt'O incomplo.te without the Qui.lo 1\tU:l.'ativo. 

MDC iN dote:i-:mined by instrtunont perf:ol:mnnoo only. 
Oold t..·osults are gi:t)a,to:r: thnn tho 1'-iDC. 

Radiochemistry 

l)rit:c Collect<:'i<i: {)!)/i %/l? 
lO/Orl/12 

131] 4 
08b0 Ort; c_} t\(5ce_i.ved: 

'l'otal 
uncoi·t, Pr.;:p 

{2 o+/-) R7, MDC 
Dato 

pCi/g Batch # 2285058 
{}, 1 ~) 0./.6 }_(J/11/12 

() • .1. J 0.3:i 10/Jl/12 

U, Si_; l 0 l 10/11/.l;.': 

0.12 0' 12 10/11/12 
{) .0('.i i;. urn 10/J.l,/12 

0. 9;.; ' lO/ll/17. 

0.088 0. 11 10/11/12 

0.15 0.16 10/11/12 

2,0 10/11/12 
o. ·;9 I ' :J0/11/1:.:: 

0,12 -0' ~){) 0.12 10/11/J.2 

0' J -1 O,JJ 10/:11 /J.2 

0.051 0.03(} 10/11/12 

o,ooo 0.11 10/11/12 

() .:JH ,0 10/11/12 

G, C·! J o. J(> 10/11/12 

G, '1'.{ },() 10/1.'../12 

lmttlytlia 
Pa to 

Yld % 

1-1./01/'i . 
JJ/01/1:! 

1-1 /0 !./11' 

11/01/!2 

11 /fl l / l:'. 

ll/01/1? 

11/01/12 

11/01/12 

11/01/12 

l!/OJ/1% 

H/01/12 

ll/01/J~ 

H/01/12 

11/01/12 

11/0l/1>'. 

.l l /() \ / l;"; 

lt/~11/i? 

Hosull: is g.real:er thnn sample dotoction li1ni.t but lot.Jo than $\'.ated roporl:in9 l:l.mi.t, 

Ho:nfj)J.ctf ~&i less than tho fit\mplo dot:ection lirni t. F2J040420 
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PKG·Tl8233·NSTC-SOH • 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-076-0912 

Paramob:H: l-loault: Qual 

Gamma Ra~22:6 & Hits By m1L Gl\-01-R MOP 
l\ctili:i IHI\ ??) O.LO u 

Actinium 220 0' ~~9 

Bislltill:li ?,] 2 0' ;';() c 
H:i.smuth 214 0.3'/ 

Ccr;j llln j j'/ 0. \l2'.3 v 
fo:-ad %HJ ,0. L IJ 

r,ead 212 0 .36 

r.ead 214 0.4~ 

Potassium 40 9.9 

Pi·ut:n:-;t.iniu:n 2Jl ti .23 \l 

Hadi\lm (226) 0.37 J 

Racti.um 228 0.39 

'!'ht1lli\lm 208 0' 131 

'thoi:iurn 228 0.36 

'.NIOJ~J.um 234 1. 4f.l 

uran~u\f\ 2J~i 0.0J u 

Uran:tum 230 1.40 

---·---· 

NO'J.IE 

Dato aro inomnplot.o without tho C~lilo JHlX:l:ativa. 

lv"..DC i1'1 doto;c1td.nod by :i.nstt:11ment performance only. 
Bold t:Olilt,lt~ ~u:0 Qi:tH\t!n~ thnn t.:ha MDC, 

Radiochemistry 

(,JZ)/ ! ?_/ i :2 3, )-1;_ 1i 

101us;1:.: os~:,o 

Tot<•l 
OncGrt. PJ:ep J\nalynia 

(2 a-t/·-) JU, MOC 
Date Pilto 

pCi/g Batch j/ 228505$ Yld i 
(), J? 0' '.i~l 10/11 /1_';'_ l}/01/l? 

0.15 0' 1.9 10/11/12 11/01/12 
0. 1J!) 0. ·16 j_{}/J 1/12 "11/01/l? 

O.l.2" O.l2 10/11/12 11/01/12 
0.03(i 0.060 10/H/12 l\/Ol/1? 

1'2 l. 7 10/Jl/12 11/01/l?. 

0, 10 0.10 10/ll/12 l.1/01/12 

0.11 0.11 10/11/12 11/01/12 

1.6 0.0 10/11/12 11/01/12 
c,:;:; l .'l 10/11/12 j;_/~)l/1;: 

0.12 o,:);· 0,12 10/11/12 11/01/12 

0,15 0.19 10/11/12 11/01/12 

0,046 0.047 10/!l/12 11/01/12 

0.10 0.10 10/11/12 ll/01/12 

0. 9;) l.3 10/11/12 11/01/12 

(j' 21 D • .3'1 ]{}/ll/J2 .Jl/01/17 

0, 94 i. ~i 10/11/12 11/0.1/12 

J 

u 
HQ:J\ll t .i.tJ ~pco<ttcn: Uu.'ln flample <lotootJon limit hut loss than stntod rnport:tng limit. 

Ra1nl1if lfli .1.~HJ8 thBn tha f!nmpJ.e dotection limit, F2J040420 

Page 109 of 186 01/15/2013 



PKG-TIB233-NSTC-SOIL

111 of 211

PKG-TIB233-NSTG-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-077-0912 

Radiochemistry 

Total 
Uno.;.xt, Prep l\JHilyflit> 

Pararnet:o1: Hcuult Qu«l (2 n+/~) 1.n, MDC 
Date riato 

Gamma Ita-22G & Hits By EML GA-01-R MOD pCi/g Batch JI 2285058 Yld % 
l\Ct:iniurn ~~21 O ,0'.lO JJ (}. 061} (J, IJ$J 1011111;~ -il/01/1;: 

Actin.i.nrn ?.28 0 .2·1 0.16 0.22 J.0/11/12 11/01/;L2 

Bi mm; th 2:1/. 0' '.11 (j 0, 48 (),(){) 10/11/l;.; .i,J /01 /12 

Bitnnuth 214 0.40 0.14 0.12 10/11/12 11/01./12 
Ccsl11n; J :r1 o .oo::; u 0.0'1:1 0.0711 10/11/12 Jl/01/l) 

J,e,0id 21G 0 .'.> u 1. 3 2. ! 10/11/17. 11/01-/1;% 

1,aad 212 0.43 0.12 0.11 10/11/12 J.l/01/12 

Load 21' 0.32 0.14 0.15 10/11/12 11/01/12 
J?otat1siutt: 40 0.0 1.6 0.6 10/11/12 11/01/12 
Prcta,~r.iniw~' 231 0. :'.\i u 0 .'l9 l, G L0/3.1/1? 11/Hti12 

Raditim (226) 0 .. 10 J 0.14 (J' ';0 0.12 10/11/12 11/01/12 

Rtv:U.um ~20 0.2·1 0.16 0.:22 10/11/12 11/01/12 
'l'hallium 200 O.lUB 0.052 0.044 10/11/12 11/01/12 

'l'horiurn 220 0 .. 13 0.12 0.11 J.0/11/12 11/01/1~ 

fhor'iurn 23<1 (). fJg " o. 9•l 1./; 10/11/J 2 Jj/l)]/1'); 

U'.:;int,_;n ?3'_, ,,IJ' ()(> t.! 2. ·3 {J.•l 10/1111?: 11/C;l/l;; 

Ur<mi<Hri ;'.JH t). 92- u 0. 9<1 j ,lj 10/11/17. 1.l /Cl I l ~; 

---· -·--·-.,---~""~-~-··- "·-~·~-·"--·-·--------

NO~'E (S) 
·-----·-------- -~-----------··-------------------

Data aro incomp:totu w.i.tho\1t: tlv;} t:rnno nacrativo. 

MDC i.s doter.hd.uod by in1Jb:1,.rn10nt pG:i.:-foxmunco only. 
Bc>J.d l:O(.)Ults O.:t:O g}:t\ator, thnn the MDC. 

J 

u 
Roault J:l grontor. l:hnn sample detection limit but li:HHI thon stntod 1:opo1:tin9 limit. 
R(~:>nfuClf 3.81 loso than the sample detection limit. 

01/15/2013 

F2J040420 
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PKG-TIB233-NSTC·SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-078-0912 

Radiochemistry 

J,,_\j) ,i>,im11le f!>: F£,JOt!01J?.0·-003 
\'ioYk Ouii.:-r: 

i'<'l<'l\. r-l x: 
f\frJ'f'i\P 

:3\)LTU 

U.:-1t(: Collectc:cl: 

Dnco Rec(-:) vnd: 
09/l?/12 lJfj~~ 

lO/n:; 112 OG 150 

'l'ol;ttl 
Un¢<;o.·t. 

P&rttrnot.i:;r Rt'.lault- Qual- (2 c:+/") 

Gt-nnma Ra-226 & Hits Uy l!:Mli Gl\··Ol··R MOD 
/\cl i ni.Hln ~'.2} 0. 10 \I o._1 u 

Acti11ium 220 0.45 0. l!i 

IH~;;11ut.11 /.1 ~: 0' ;>(} \J 0. l;j 

Him1ml:h 214 0. 1i.<1 0 12 

Cci ; U!i1 lTi - O.liO't u o. cno 
Lc«d ;:no 1. l (: ~ ';.: 

Load 212 0 < 370 0.093 

LtHt~l 21•1 0.46 0.12 

Potnss.ium 40 9.1 1. 6 

Fi·o~:,ict j 11)_t1m 2:,1 0' ;:;;) 0. /,'.,! 

Radium (226) Q.44 J 0.12 

nndium 220 0.45 0,15 

'l'halliuro ?.00 0.116 o.047 
'J'hol:ium 220 0' 3'/0 0 ,093 

fh<n i.um 2'J•l 1 . OF i:; i). 91 

U1>'1!\ '. Ui:C ?,.\', {), j1j ,_, (l, i ~; 

:,:;_';';l\ l1\\\: '~ -1il l . U\i \; (l . ~' 3 

---~,-----·--~-

NOTE 

Oata 1u:o inoomplot-e, without tha c.uou l1t1J:rutiv¢. 

MDC :i.o dotnrmioetl by ina.tt::umont. parformtu1cie only, 
Bold 1:ooults nro g-r.eator. thon tho MDC. 

RI, HDC 

pCi/g nutoh II 
G, 4 J 

0.21 
0. '!/. 

O.H 
n. 0~14 
l • (> 

0 .001 

O.l3 

0. 'l 
1. () 

o .::io 0.11 

0.21 

0.0'19 

0.091 
i ,,l 

I), 1-? 

'. :'.-

u 
Jl.Os\llt: is grGatex thnn rn11nplr;l' detoction limit but lnsH than stutod ropo:r~t.:i.og limit. 

Hoo1.fu@J 3:8i lasB thnn tha narnplo dot:oct:ion limit. 

01/15/2013 

Prep l1nal.yr;i1:1 
Pa to Dt\tO 

2285058 Yld. i 
lU/11/J;: J..! /{) l / ! ;> 

10/11/12 11/01/12 

10/11/12 Ll/Ol/ l 2 

10/11/12 11/01/12 
10/11/12 11/UJ/'!/ 

10/11/L~ l i /G.l / i 2 

10/11/12 11/01/U 

10/11/12 11/01/12 

10/11/12 11/01/12 
"l0/11/)2 11/DJ/J;; 

l0/11/12 ll/01/12 

J.0/11/12 ll/01/12 

10/11/12 11/01/12 
10/11/12 11/01/12 

10/11/12 l \ 10-, / l i 

~o;-u_,:;2 ' /[J; I;? 

j()/J_l/22 ! J /{:;_I;, 

~·~"----

F2J040420 
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PKG-TIB233-NSTC·SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-079-0912 

f(osult. Qual 

Gamma Ra.-226 & Hits By lllMI, GA~·01-R MOD 

1\ctin:i.um 220 

fli:rn111t.h ;;J2 

Bioniut.h 214 

Ce::;:iu111 1Yi 

Lead 210 

x.oad 212 

J,ead 214 

l?ot<u>s;i.urC\ 40 

l,r_<)ti:l('ti11:nm /Jl 

Radium (7.26) 

Hadium 220 

'J.'hnlliom 200 

Thorirn".i 22B 

NOTE($) 

0.49 

o.o 
0.50 

0.04] 

?. '4 

0.53 

()' 60 

11,7 

0.50 

0,49 

0.30 

0.53 
i). ·; l 

0. '! _) 

u 

I) 

0 

Data. ar.o loc_101pploto without tho cnso naxr<itivo. 

MDC ia dol:orrn.lnod by inf!tr.tnnont pnrfo:i;:m~\nco only. 
Bo.1 d ):ooul ttJ t1l:a gJJon t{u; thiw• tho MDC. 

Radiochemistry 

Tottil 
unoort, 

(2 u+/-) m, 

pCi/g 
O.fi9 

0,24 

o. 16 

o. 21 

0.073 

l ... , 

0.1'1 

0.19 

2.6 
,; • f} 

0.21 o. :;n 

0.24 

0 .11 

0. l1 

0, (,\) 

G.28 

0. 6'.::· 

'~"·----·--·----·---·· 

u Ro!'lult ;i,B Jooo tht\n tho t1mnpln detection limit. 

10 of 38 

01/1512013 

iJ9/ ?/12 J..-lOO 
10/0;}/l? os:.ro 

Prop i\n;;lytiis 

MDC 
f)ato Dato 

Batch JI 2295059 Yld % 

1 ''.) 

0.44 
'.,!.? 

0.10 
(l, j J 

2:. 4 

0,17 

0,14 
L4 
J.? 

0.19 
0.,1'1 

0.07 

o. 17 
), 

\j' 4? 

~' 'j 

10/11/l?. 11/01/1 ;! 

10/11/12 11/01/12 

10/11/P 11/0l/12 

10/11/12 11./01./12 

10/11/12 11/0l/i? 

10/11/12 11/01/12 

10/ll/12 11/01/12 

10/11/12 11/01/12 

10/11/l.2 11/01/12 
UJ/-l l/17 11/01/"l:f 

10/11/12 11/01/12 

10/11/1:2 11/01/12 

10/ll/12 11/01/12 

10/11/12 11/01/12 
IC/11/l? 11101;;;; 

10/il/12 j i/fi i/J? 

10/1) /l/, J l/Ol/1? 

- ---~--

F2J040420 
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PKG-Tl8233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-084-091.2 

!4;1L r ix: 

Far~rnotai· 

Gamma R~-226 • 
Act.tnium 22·1 

Actinium 220 

llimmil'h 2 l ~; 

llittl\lllth ?.14 

;;;t):-; ~ ll!tl l )'/ 

),CJ;1d ~~HJ 

I.on ct 212 

J,ead 214 

POb:\Bflium 40 

Pft!t<•Vtlllilllll 2 :~1 

Hadiun\ (Z26) 

Hndium ?.20 

'I:hnllium 2()B 

'.l'hot;.tum ?,?.$ 

"fhJlr i \,\!\j ~~ '.!4 

\h ,in~ •,1rn -;: '.l ~' 

Ur/i11'>,1.un :~:H; 

N01'1' ($) 

t-':h1Tl\O 
SOLJn 

norml t 

Hits By 1'ML 

0.15 
0.32 
0 .~Hl 

O.J4 
·-0. l1fl11 

"!_' 3 

0.422 

0.47 

9.7 

(),!:,"i 

.0.34 

Q,32 

O. l1fl 

o. <12:2 

o. l f! 

()' ()(< 

'.,)') 9 

Qual 

GA-Ol-1' MOD 

ll 

u 

!) 

tJ 

J 

[! 

li 

L'. 

Dtita. rn:o ;lnoonploto without tho (Hl!JQ n;n;rati.ve, 

MDC i.tJ doto:i:n\inod by inst1~omont po~formauco only, 
Bold :tu~ult:s uro greutex- than t:h{l NDC. 

Radiochemistry 

Ual'.c~ CollOt'.Ln<i: O<l/13/12 Lllfl 
! U/()11 /12 OH~)O 

Total 
Unoo~t. Pt:ep ilnalyo,l.D 

(2 ti+/-.) RI, MDC 
Dt1te Pnto 

pCi/g Bat.ch II 2285058 nct % 
O.ll 0.15 10/11/l?, 11/01/12 

0,1.5 o. 20 10/11/J.2 H/01/12 

0' li3 () ''/!."! l0/ll/J2 11/0l/l.2 

0.11 O.ll 10/H/12 11/01/12 

0. OJ'/ (l .-OC'i 10/:Ll/12 1 i /(ll I J.>! 

LO i0/11-/12 :il/(il/J) 

0.099 0.091 10/11/1?. 11/01/12 
0.11 0.13 10/11/12 U/01/12 
l . ., O,B 10/11/12 11/01/12 
0. !iO J '4 10/l1/l2 l l /(!l /J ;'. 

O.Il I). ~)0 0.11 10/11/l.2 H/01/12 

O. lf.\ 0.20 10/11/12 11/01/12 
0' 0~)0 0,054 10/ll/12 11/01/12 

0,099 0,091 10/ll/12 ll/01/12 
l;,<1') j '.-; lD/li /l~'. Ji /01 / lf'. 

{), J'.j Cl' ,J ~ 1-0/11/J.:-: '' j, l /l? 

0, 'l'-J 1.(, 10/ll/l;.' 11 ;;;; 

,J 

u 
nonult in greatei:: tlH1n !Hlrnplo <let:oction limit but Jons than atated reporting .limit:. 

Ra.'lt1fi-tPfi3fl less than !:ho rHimplo detection limit. F2J040420 
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PKG-TIB233-NSTC-SOIL 

Lift 8 (42-48 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 42-48 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample # 
(cpm) cpm >IL? 

N/A N/A Tl B233-SOI LP IP E CHAR-088-0912 

N/A N/A Tl B233-SOI LPI PE CHAR-089-0912 

N/A N/A Tl B233-SOI LPI PE CHAR-090-0912 

Soil Sample 
Ra-226 
{pCi/g) 

0.40 
--

0.28 
-~ 

0.50 
-~--

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 
were conducted. 
NOTE: Waste characterization samples were collected from random locations. 
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PKG-TIB233-NSTC-SOIL 
.~·,, 

am 
rpose of the suntey is to support: Characterization of soi! South tc North, 8th Uft, 42 to 48 inches above terracotta pipe at 
iidlng 233 Site.The GVVS was pertormed tn a Contamination Area to provide radiologlcai chaiacterization data and identify any 

,omolies. 
.1ey was performed using Ludlum 2221 # 262337 A cOUj:)led with 44·20 Probe #PR29557i. 

exceedlnq or equaitCi"th6lriV€Sfi98tfon-·1e;,;e1 (IL) wTiTb8-evatua:ted by the project Certified Health Physicist, 
dafOl!ow up static survey will be performed. No areas exceeded the IL. 

RWP: 2012 233 JS 02 02 
Tim"~ o911s12012 Time: 1450 Start Data: 0911312012 ~~~~~~~--'-"~~__;:::.::..;:..=:__~~.::.::.:_:::_____:.'.'.~~___:::::::_~ 

1357 End Date: 

JHWB 
, , , 1 \) I i · 

J.4h..N )'41-'!.0i!Jr (,,/._.,..."- f/., Approved By: 

FR\',.f!.Q1·1 

Print Name ----- f Si911~~ 
'I ~ 
v ' 

01/15/2013 

Page 1 0.1 3 

Model: 

Se-:ial#: 

Prcbe!#: 

Cal. Dua: 

fl;'rodel 

Seeja:·#: 

Probe/#: 

lr?..c..t· 5//1~/;;_ 
Date 

141'"\ , 
Title 
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PKG-TIB233-NSTC-SOIL 

Bldg 233 Gamma Walkover Survey North to So-uth survoyllTIRs-09132012-233-GWS-499 

Above Terracotta Pipe (8th Lift 42-48 inches) Page 2 of 3 

01/15/2013 

6022960 

\. 

<:Moan+ 3 std .dev (19,.t64 tpm) 

~ Maan + 3 sld dev (19,465 cpm) 
510 20 

llCllllll!IFeat 
:oordinrite ~ystem. C$P Zon~ !ll.NADB3. U_S Survey Foot 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 

Gamma ulkover Survey ColleCie<l on 9113/2012 
with Td ible GeoXH GPS Unit #70898 and 

Ludhu1i J}A1xld 2221 #'l623.37Awith a44~20 Probe 
#P_R'.295171, calibration due 11/30/2012 
,/-.\, j 

s~·a.1if 8 -Nodd of Sc,Ju(i.::.in~; 

8 
'" ~ 
N 

I (\I 1- (")J,QJ,, 
Reviewed By: ').,/'--'-'-'""' :I"-r----- Date~ 

7 
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In the 7000s 

0 

PKG-TIB233-NSTC-SOIL 

Building 233 (ia1nrna Walkover Survey North ta So~th 
Above Terracotta Pipe (Uth lift 42·48 lnthes) ' 

In the 8000.<, 

0 
In the 9000s 

0 
In thelOOOOs 

0 

In the 14000s In the 15Doos In the 16000s In the 17000s In the 1 
478 1 

[ 
,,.,..,,, 

r~:;:;d ('frv,awn: 

Survey#:TIRS-09132012~233~GWS-ll99 

Page 3 of 3 

In the 120()()'.; ln the 13000s 

317 787 

In the 19000s In the 20000; 
3 0 

f //(>fl\r&i 7 

Std.Dev 
1,014 

rvtean 
16,423 ----

Bt~MV"\'('c~ 

" I 
, I 

11068 

01/15/2013 

*' 
' '19~64 

-1 )194$4 

I 
I g 

0 locations 
with cpm 

":19,465 
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PKG-TIB233-NSTC-SOIL 

Page ; o' 2 

'-...... - • ....,N LOG - - .. ~. 

JSS 502 

pres were cci:ected randomly on so:J above terracotta pipe.AU soi!. samples are co'.lecied with 2 
scoop at depth cf Cr~6 inches below ground surface.Soli contal::ers are '16 cz plastic jars wh~ch are \ateled. vei\h custody 

233 JS 02 02 ill.ode I: 2221 

11 

Medel: 19 

Ser:e; #: 262337 Serial;t 268863 
Ca!. Due· 1113012012 i Ca'. Due: 

R;:.~ A.:G2 SKG(S1atic/ 17767 Bkgd {lab): ---s 
Start Date: OS/17/2012 

l
r~~'-'"~urveyor: ____________________________________ _ 

r-s;~J"') 

Time: 0900 End Date: 09/17/2012 Time: 0950 

r: 

JHNVB 

Approved By: 

. . I ~ : 
-..\ G\,,r-J \ ~0., {'r ~,lL J , 

r-Date 
~""Vt 

7itie 
iw/ii'J1i 

FR~'.-"'l-O'« 

Print Name 1 - ----~--- jSJgnBtt:fo \ 
l-.t?-lC 
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PKG·TIB233·NSTC·SOIL 

Bldg 233 Gamma Static and Soll Sample Survey North 
to South Above Terracotta Pipe (8tl11 Lift 4248 inches) 

Survey# TIRS-09172012·233·JSS·502 

Pago 2 of 2 

01/15/2013 

6022960 6023030 

Easting 

2127438.1% 

For R¢feronoa Only 

6023100 

Chmuna Stalic/Soil Srunpk Survey Collected on 
9/17/2012 with Tri1nble GeoXH GPS Unit ff.70898 and 
J,udltun lvfodel 2221 #262337A \vith <144-20 Probe 
/lf'R295.571, calibration due 11/30/201:£ 
/'",,. 

ooor(lio.ate system: CSP Zonem. NAD03, vs Survi:tFor•~''---'-;::S::;lfi:.:t'.:;:a_;;;·m::;·'::.~_ca_•_·'1(.cil;.-k'"l c."'r' ;;;.:;ori_,u.;;ti,cvrc.1~;.· ----·-----' 

Oata CoJlected By: Dennis Mordsou 

Data Processed In iroasuro Island Oflr.ce 
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1¥.WTI\K 

MN'l'KM 

l<WTKP 

M.W'l'KQ 
NWTK'r 

MWTI<V 
MW'J1KW 
MW'l'KX 

MW'l'KO 

MW'l'I<2 
MWTK3 
MWTM 
MWTKS 
MW'fKG 
MWTK'I 

MWTK8 
MWTK9 
to.tNTlJ\ 

MVl'l'LC 

MWTLD 
MWTI,E 

MW'l'LH 

l>!Cl'm(S) : 

001 

002 
003 
()(>4 

oo;:; 

006 
00'/ 
OOB 
009 
010 

011 

012 
013 
0 J.1 
015 
016 
OU 
0:18 
019 
020 
021 
07.2 

PKGTIB233-NSTC-SOIL 

SAMPLE SUMMARY 

'f1B2 .-LS· HOJI,.,PlPt";CHAR- 0?6 · 0 912 
TlH/ 33 - 801LPIPBCHA.i:t- 07? -0912 
TJ.H'.<33 DOJ'.l,PIPH:CBJ'.R-0 7S -0 912 

'l'IU2 33 - SOILPIPECHAR-079-· 0 912 
'l'lBI: 3 3 ·-DOIJ JPJPJ<;CHl\R·· 080 -0 ~)J_2 

T:CB?33 ·· SOII~J?JPECHJ.\.H.-081-0 91?. 

'l'JB2 3 :l ·· '.lOILPIPECHAR- 082 .. 0 9l2 
'l'lH/.33 .. soILPJPECHJ\R·· 083" 0 912 

'J'IH23 3-no:CLPIPB:CHAR·· 08'1-0 91/. 
11.'TB2 3 3 -·fJOII1PIPECHAR-08~) ~. 0912 

'1'10/. 33 -r..lOII.PIPECHl\R-086 ·-0 912 

TIH?.33 ··AOJI1P:t:Pl!!CHA.~-08 7 -0 91?. 
TIH2 33 .. SO:CLPIPECHAR· 088 .. 0 912 
'l':tll;l 3 3 .. S()H,PIPECHAR .. 08 9 .. 0 912 

1'J.B2JJ .. son,J?IJ?J.:CHAR .. 090 ·O 912 
TTB7. 33 f:;OlJ,PJ:PECHP.R-091-0 91 ~..; 

rl'IB~~ 33 -BOILPIPECHJ~R-092 ·· 0 9J.2 

'I'IB2 3 3 -SOIL?:PECHAR--093 -0912 

'~'XB2 .3 3" GOILPIPBCHAit--094 0 912 
TlI32 3 3 · HOILPIPBCHJ\.R-095-0912 
'i'lB233 · BOlI,PIPECHJ.1,H-096 ·· 0912 

TlB/. 33 - f30Ir1PIPECH!:..R ~· 097 -- 0912 

., )1i,; ;m;1!y\ir;il \t'~iil!:-. '1f lh\' ~Mlljlk~ li~tr!I ;ihun• ;ire JlfCH'UlCil 011 !he- ro!Jowing pago, 

All (;J1in1lath111~ a1.;o pc!'lo1mt'1I ht'foic inamliup, !(} :woid r{l1miJ.off errors in c11kul;1t1•d f('~uhs, 

• lk~uH~ U<l(l'd ilS ··Nl_l'' Wt'!\• Wll dda-ltd al Hf tthl>VC th(' S!altcl limlt. 

- Tl1is r('pOl! must m11 lie n•11rwh1tl'1l. \~.\<:Cpl in full, wilhu\11 the written ripprovlt! or the !nbo1;\tnry. 

TestAmerica St. Louis 

SAMPJ,ED 

Dl-\TE - ,--~-~,.-- -~ 

09j:L2/12 
09/12/12 
09/12i12 
09/12/.12 
09/l?/J.2 

09/l~/J.2 

09/12/l?. 
09/12/12 
09/13/12 
09/13/l:< 
09/.U/12 
o 9IDI12 
09/17/12 
09/17/12 
09/17/12 
09/17/12 
09/J.7 /12 
09/17 /U 
09/JB/17. 
09/18/12 
09/24/12 
09/24/12 

- Rcsoh~ for thl~ following p1m1mc1cr$ am rnwcr 1cpt•rtcd (lll a dry weight hasi~: 1;ulm, n•11Psivily, <knslty, f!:1sh1lliin1. i1:11Hahi1ity, layer.~, odor, 

paint hht'i ll'S\, pl I, puwsi1y pl'l'"-~lir<'. n'iH:tlvity. redo~ pot('llii~l. sped fie gr;1vi1y, ~pot ti.' sh, solid~, ~n!l!hl!it~, lcU1j)l:r:11111\" vhi'o\ity, ~rnl weigh!. 

5 of38 

0111512013 

F2J040420 
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~jl\t'li? 

Tl:•W 

13: •f <) 

13: '19 

13: !:.2 
11: 00 
ll~J: -~ ~ 

09: 113 

09: 'lU 
09; 153 

l3:1B 
13: tltl 

:I 3: ~>O 
J3~!j'.j 

09: 110 
09:4!5 

()9:50 
] 4: 37. 

H:37 

11:4'7 
on: :..;o 
OH:30 
1'1: 1B 

J4 : 21 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-088-0912 

Radiochemistry 

Total 
Untmrt, 

Pilt:e'.11\\ob..ir no:.mlt Qllal (2 o+/-) kL 

Ga.imna Ra-226 & Hits By EM!, Gi\.,Ol··R MOD pCi_/g 
r1ct:Lnl um 2'.C'l ··O. :1''i u 0. 1J2 

Actinium 220 0.36 o. 14 

HJ.}mm!·h 7-1/. O,'.Hi I/ 0. ~JG 

Hiarouth 7l4 0.40 O.l2 
Ces_i um _l j'l "0,0! J I/ 0,046 

Le;_1d 210 O. Cl I/ 0.91} 

Loo.cl 212 0.51 0.13 
Lond 214 0.47 0.11 

l?ol.:us1;ium 40 13.3 2.2 
Pn:n;<tct i :\; \ll\l 231. o. o:' :_: :) . 9 l 

Rad.i.Utn {226) 0.40 J 0.12 ,-, ''.10 

R(\di\\m 7.28 o. 36 0.14 

'rhtllliUlll ?.0-0 0.132 0.057 

'.l'horium 22B o. 51 0.13 
Thn:·jwn ;: '}(; O.iJil " l. 'i 

U1:an:L\tni ?3'.; ll. _;' \! (),? ! 

Unudwh ;~ :i i_l O.O•l \) ' ' .... 
---·---·-~---·---

NO'l'E 

D<tti>. ~u::a inuomp1oto Hithout tho ciwe narrative. 

MDC is dot:.orn'.inod hy il\Btrumont pi:u~forml'tnco only. 
Bold .t:ouul to in:o {fl,'Qf.d:o>~ t:hnn tho MDC . 

MDC 

Batch # 
0.69 

0.24 

(!, i)] 

0.08 

o. on?. 
1,(, 

0.1 
0.06 

0,6 

j. t 

0,00 

0. 24 

\).056 

0,1 

; '') 

0.3P 

l. 9 

.J Ronul t: io -:p~oo Loi: th~Ul nnmplo do l.:ootion l.trn.i t but lo9s thuu ol:Htnd l:opo1~t:l.ng Li.mi t. 
u Rnin1IDtof~ ),0[10 than t:ho amnple deteotion 15.rni.t:. 

01/15/2013 

Pl.'GP Jmalyoi!I 
P.1te Dato 

2285058 Yld % 

10/11/.1_% 1 t/OJ /JZ 

10/H/12 11/01/12 

10/ll/J?. -11/0l/1/. 

10/ll/12 H/Ol/12 

'10/11/}2 :t.1/0'.l/1;~ 

10/11/12 Ji/01/J;: 

10/11/12 11/01/12 

10/11/12 11/01/12 

10/11/12 11/01/12 

10/11/12 1 j /01/ j :: 

i0/11/12 11/01/12 

10/11/12 llJ01/12 

10/11/12 11/01/12 

10/11/12 11/01/12 

1G/1.1/l2 1 :.10111~: 

10/li/l/: ll/01/1? 

10/JJ/1;; 11/0J I 1;, 

·--.. -·-~,,--~ 

F2J040420 
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PKG-TIB233-NSTC-SOIL 
TestAmerica SL Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-089-0912 

!,,))} :-;;·;rnpiP lD: l:·?;J(}l)_()1l?,O· (lJtJ 

i'hn:k Ot der: M~·-!T1{6 

M,;t ti x: 

J;<·l inium /?7 

Actinium 228 

l\lm1011.h i L;-; 

JJiotHUth './.14 

Cf';'J_ltll!) 11"/ 

r.ead 2J 2 

r,on.d 214 

Pot;usn:tum i10 

J>rntact."iniurn :?.31 

Ro.d:ium (226) 

Radium 220 

'1'hallium 208 

•rhoriu111 ?,ZO 

NOTE 

neoult 

--0' 09 

0.42 

0 .:l9 

0,28 

0. ()(l01 

0.?98 

0,46 

Sl.5 
0,()() 

0.20 

0.112 

0.110 

0 298 
}.iJ'I 

\},jf, 

Qual 

" 
u 

J 

u 

Dl\ta a1:0 inoomplote 1dthout tho C«HJU 1Hn:r.i'1tive. 

ND<.: i.v dcttorminod by inotrumf1Tit pcu:f:-oxmance on:iy, 

Hold roool t:s nro grentoJ: tluwi. tho MDC. 

Radiochemistry 

Ditti''.! CoJ.lectod: 09/'j'f/1/ 09 1J:J 
'10/04/l?, 08~)(} U<tt(' RecdiV('d: 

'rot.al 
lJnooi:t, t'Jeop 

(2 o+/-) Rt, HDC 
D<1ta 

pCi/g natch ff 2285058 

0' 1 J (I, ;~ ;~ JO/JJ/12 

o, 14 0.09 10/11(12 

0 ' ~) ~,) 0.93 10/11/12 

0.11 0. l<l 10/11/l.2 

0.0J'J ;},()(,(} 10/11/ l;?, 

l. 1) l. '.! 10/11!)2 

0.09!/6 0.11 10/11/12 

0.12 0,10 10/11/12 

1. 6 0.0 10/11/12 

0. ;:'.() 1 . -, 10/11/12 

O.J.1 (l, :10 0.14 10/11/12 

0. JA 0,09 10/11/12 

0.041 0.045 10/11/12 

0.0996 O,ll 10/11/12 
n.wj '(, 3 J0/11/J;' 

~1. ·;_ tj u' ;;9 lO!J.lflL 

n. tr.1 : •. 1 iQ/_; lil"? 

An<i.lyu(N 
Dt1lo 

Ylct i 

11 /0 l / J ~'. 

11/01/12 

Ll/o:t/1 /. 

11/01/12 
1 ,)_/()\/\;~ 

11/01J l 2 

11/01/12 

ll/01/12 

11/01/12 

·1110·1 /:12 

11/01/12 

11/01/12 

11/0J./12 

il/Ot/12 

Jl/nJ/1% 

l 1/U 1. I l '.~ 

; /(}: J _) ;: 

---~--

,) 

u 
llo9ult .ls greate~: thon t:i<:nnplo dotoction limit but loau than etated roportin9 l.imit. 

ncn'2.0t:Of:i38 lose than tht\ narnplo dotoct.ion limit. F2J040420 
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PKG-Tl8233NSTC-SOIL 
TestAmerlca St Louis 

Shaw E & I Ina 

Client Sample ID: TIB233-SOILPIPECHAR-090-0912 

Radiochemistry 

ltoolll.t Qual 

Gam1rta l\a-22G & Hi ts Uy EN.L GA-01-R MOD 

J\.otinirn11 220 

!'Li mnuth 2 l 2 

Bimnu th 214 

Cesi~1rn lJ'/ 

J.nad ?i O 

Lead 212 

'.Leuct 214 
Potas.$iHtn 40 

Radium (226) 

Radium 220 

'thallium 208 

Thorium 221) 

NO'l'E 

0,0G 

0,52 

0' ~JI} 

0,f.}0 

·-0 ,OOG 

0 '(J'.J 

0,40 

0,45 

11.5 

0,50 

0.5:2 

0.161 
0.40 

'). ~1.l 

" 

!J 

u 

u 
u 

O.<ta aro inriomplQtQ w:lt;hout tho c<11H-t mu.•1;ative. 

MDC is datoi:rninod by Jnot1:t11nont per.f;ormttnce 01tly. 

Eol.ct rosuJ.tn at:o (;p:ento.1:: tlHn1 the MDC, 

Totpl 
UnccrL. 

(2 u+/-) 

o. ,li_J 

o, 17 

(). I\ fJ 

0' l,4 

0.010 

l.O 

0.11 

0.11 

1.8 

:). 'j ~~ 

0,14 
0 .1'/ 

0.056 

0.11 
0. {;(-. 

;i, Of\;'.'. 

(l,•J(, 

u Hclflt1lt ifl ltn1N thun tho nample. dt.}toction limit. 

21 of 38 

01/15/2013 

'"' 
pCi/g 

(i, ~>O 

MDC 

Batch # 
o.·n; 

0.11 

0,H! 

0.13 

0 '(l'I j 

l '9 

0.11 

0.11 

0,6 

1.J 

0.13 
0.11 

0.054 
{).11 

1.'l 

(l. :n 
,; 

Prop AnalyHis 
l)ate Dato 

2205058 Yld i 

l 0/11/12 11/0.l/l;; 

10/11/12 11/01/12 
10/11112 L1 /Ol /12 

10/11/12 ll/01/.12 
10/11 /l:: 11/0t/L'. 

10/11/12 ll/01/l/ 

10/11/12 11/01/12 

10/11/12 11/01/12 

10/11/12 11/01/12 
li,)/11/12 l l /01/L': 

10/11/12 11/01/12 

10/11/12 11/01/12 

10/1'./12 ll/Ot/12 
10/11/12 11/01/12 

ilJ/i j /;;; 1J/t'1/1/ 

JO/l1/J2 11 /(ll/,' 

1-0/11/]7. 11 /(l l/ ,; 

F2J040420 
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PKG-Tl8233-NSTC-SOIL 

Lift 9 (48-54 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 48-54 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

21,107 2127488 

* N/A 
·-~--

Soil scan IL ~ 19,465 cpm 

Soil static IL~ 19,165 cpm 

Gamma Gamma 
Walk-Over Static 

Easting (cpm) 

N/A N/A 

N/A N/A 

6023021 17,685 
r--~-·.---- ------------ --,- -·------

N/A N/A 
---"'-- --- ----·----- -------------

Gamma 
Static cpm Waste Characterization Sample # 

>IL? 

N/A **Tl B233-SO I LP I PE CHAR-094-0912 

N/A **Tl B233-SO I LP I PE CHAR-09 5-0912 --~~-·-
No * * *TIB233-SOILPI PECHAR-107-1012 

. - ,,-~-----"---- ------
.. ____ N_/f'. ____ ___"*Tl B233-SO I LPI PE CHAR -109-1012 

Soil 
Sample Ra-
226 (pCi/g) 

0.41 

0.26 

0.55 
-~--------

0.38 
--~------ ---- -

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

**Waste characterization samples collected from random locations. 

***Waste characterization sample collected at biased location based on highest GWS count rate. 
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·", PKG-TIB233-NSTC-SOIL 

s11~1~\-· --····· 
<7 

ar;Ma Walkover Survey {GWS) per.ormed at Buiidlng 233 Site on soil above terracotta ;:ilpe.The 
rpose of the survey is to support: Characterlzation cf soil South to North, 9th Lift, 48 to 54 inches above terracotta pipe at Building 

33 Site.The G1NS '.'ta$ performed in a Contamination Area to provide radiological characterization data and identify any anomolies. 

·surVe-y-was ·pertOfrned usin9.IUCffUffi222fif262337A-cc-up1ea--1/Jith 44-20 Probe #PR295571. 

·eas exceedir1g or equal to the iriVest1ga£ion level (!L} \Yi ii be evaluated by :he project Certified Health Physicist, 
d a follow up static survey will be performed. No areas exceeded the IL. 

RWP: 20·12 233 JS 02 02 
Start Date: 09117/2012 Time: 1448 End Date: 09/17/2012 Time: 1545 

JH/V\iB \\ t I 
, . ,i J=l/;D," ..Jo~ ;,L. i '1-Gqv ; I Signajure ---;;:: ' v Prin!Name 

Approved By: 

FRM-"l·O<·l 

01/15/2013 

Title 

10/1 /1~1_ 
Date 

Page 

~pt 
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PKG-TIB233-NSTC-SOIL 

Bldg 233 Gamma Walkover Survey North to South survey#TIRs-091no12-233-GWS5D7 

Above Terracotta Pipe (9th Lift 48-54 inches) Page 2 or 3 

6021960 

Data Collected By: Oennis Morrison 
Data Processed In Tret\sure Island Offlce 

01/15/2013 

6023030 6023100 

'"' \,, 

g 
M 
~ 

"' ;; 

Page 126 of 186 
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PKG-TIB233-NSTC-SOIL 

Building 233 Gam111a Walkover Survey North to South 
Above Terracotta Pjpe (9th Lift 48~54 ihthes) 

Sq r vey II :Tm s.09172012-233-GWS-507 

Page 3 of 3 

In the 7000s 

0 

In the 14000S 

249 

I 
fcoJ;i.nr,,,, 
i ! 

ll 
Ii 

II 
II 
" !j 

30 _: 

;'>()-

'" 
(I _ _:_ __ 

10\L'O 

In the 8000s 

0 

In the 1.<)00Ds 
52 

In the 9000.s !n the10000.s 

0 1 

In th~ 16000s Jn th~ l 7000s 
4 1 

In the 11000s In the 12000s 
22 154 

!n the 18000s In the 19000s 

1 

10!'1!,444 

n11~ 

Hll<i 
9!{; • 

!lie-a\ >!i;';;.;s 

1\1-!(;4 

194-64 

3 

I_ _ Sn~p bre~.l;s tr.. <JM" vtth;'!"'.' O 8to•e"\~ ;,1 (!M.S _ (:«.nU,:i 

~--------·-----. -···=~~--~.-..... ~~-~--~~--. . 

1.
- Scatterptot · 

17,SOO 

1- \i.OO(l 

I
t!-- l.S.$00-

1(;.'.JOO· 

1S50C 

H,500 

t H,000 

IJ,()(10 

1 l.$01) 

11,:lM· 

01/15/2013 

In the UOOOs 
313 

In the 20000s 

0 

Std Oev 
1,014 

with cpm 

J:.19,465 
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,_ PKG-TIB233-NSTC-SOIL 
J '\ 

RADIOLOGICAL SURVEY FORM I SAMPLE COLLECTION LOG 
!Survey Number: TlRS- 09182012 233 JSS 508 

Soil Sarn~~g ar:d Gamr..a Statics coi:ecteC: at Bldg 233 Soi! around Terracotta Pipe, 
·pose of m:s s:.::vey-sampi:n; !s to provide: Cha~Ct$_r_i_:?zj!_QO_:Y. sol! South !o North 4S to 54 inch1';!_S. 9th Lift Terracotta oice at 

,, The re.suits c-f gamma wa!kover suNey TlRS·0917201Z-233-0WS-507 revealed no count rates greater than the ins~r: .. tnent 
gation level. Samples were coi!ected randomly on soil above te:racotta pipe. A!! SO!l sar.1p!es were coEected with a 

p;astic scoop at depth of 0-6 ;n.ches below groJnd su~ce- sc:J containers are --;6 oz pias~!c jars !abetec, custody seal on lid, 

in a zipi.cck bag and loaded irtc shipping CO"ltainec The CoC was placed in the s,"llpping contair.er a:<d a c:.Istocy seal piaced on lid 
ring coritainer. A :"!1.ap of 'the sample iocations is at.ached. 
of indvidual samp{e contair,ers was perfcnr»ed and reccrded en TJRS. OS18:!1)12~233~SS~509 

Ctear/ Sunnv Temp: 70 °F Wind: 0~10 mph 
Chain of 

233 JS 02 
Time: 0820 End Date: 

JHf~VB 

-~0~-i Approved By: 

"R'f,.,71·~1.\ 

01/15/2013 

02 
09/1812012 Time; 

''""· ~ 
' . ' '>!\_,: /\ 
Si/Jnaturf/ v " 

0830 

Page 1 of 2 

MC<ie: 2221 

I 
l/ieoe:: 19 

Sena'#: 262337 Seria!#: 268863 
Cat Due 11/30/2012 Cal.Owe: iOJl/2012 

=<e' Area S<G(Sta:ic) 17767 Skgd {lsb) 

L1<w 
Title 

9)c;/tz_ 
r fkte 

Kfv'\ 
\ 
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PKG-TIB233-NSTC-SOIL 
Bldg 233 Gamma Static and Soil Sampll~ Survey Collected 
Norh to South Above Terracotta Pipe (91th Lift 48-54 inches) 

Survey# TIRS-09182012-233-JSS-508 

Page 2 of 2 

6022960 6023030 6023100 

Location# Easting . _Northing 

l 6023061.682 2127413.2.18 
II--- -----·--+--

2 6021047.223 2127437.048 

\.-. 

0 
0 

"' ,._ 
N 
o; 

For Reference On!. 
(ian1nu:1 Static and Soil Sarnpling Survey Collected 

A StaticJSo!I Sample Locations N on 9/18/2012 \Vith Trirnblc GcoXH (iPS lJnjt i/70898 
~ <Mcao+3std<Iev(19.404qJm) w,A,.._E and Ludltun Model 2221 //262337A vi'ith a 44-20 Probe 

?. Maan+ 3 s1ddev(19,465 cpm) Scan IL Y #PR29557J, calibr;ition due 11/30/2012 

111115ci1011l!!!illl2~eet " /'-' 
oordi11a1a systam: CSP Zone Ill. NAD83, US St11vey F'oot Slfii"Iii_~··' a ¥/Of!d Of Sol~tions 

• . ·--~- _'\ ;: ) I -

Data Collected By: Dennis Morrison " i' /JL.. / 
Data Processed In Treasure Island Office Reviewed By: 

1V~--·~-- Datef'.J..1p:cc_ __ 

01/15/2013 Page 129 of 186 
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f'7N'1'KK 
i·~N'l'KM 

MWTKP 
MW'l'I<.Q 
MWTI<'J' 

MW'f!<V 
MW'l'l<h' 
MW'f'KX 
MWT'KO 
MW'l'!(2 

MW'l'K3 

MW'l'M 

MWTKS 
f>'lW'l'KG 
i'-·lWTK7 

MWTKH 

!4WTK9 

MWTIJ\ 

Mvrru: 
MW'J'LD 
MWTLE 

MNTLH 

t1CY1'1::(S) : 

OOJ 
002 
003 

004 
()()!) 

006 
007 
OO(l 

009 
010 
OU 
OU 
013 
011 
o i r) 
016 
o:u 
O:lll 

019 
020 
0 :~) 

PKG-TIB233-NSTC-SOIL 

SAMPLE SUMMARY 

'J'lB233 ~BOIJ,,PIPBCHAR -076 ·--0912 
TlB2 33 --801LP1PECHA.t<. -07'7 "-0912 

TJH;~ 33 - f;OIIiPIPBCHAR -0 78-091~ 
'l'IB233-SOIJ ... PIPECHAR -0'79-·0912 
1'JD233·SOJJ,PIPRCHAR-080-0912 
T:CH7. 33- 80J:TJJ?IPEC1-Il\_R-081-0 912 
'1'1132 33 ·· SOILP:Cl?ECHAH.-082-· 0 912 
TJB~33· HOILPJPB;CHAR-083-0912 
TJH/.3 3 -E)(JJLl?IPBCHAR-084- -0 91/. 

'1.'IB2 3 3 ~:30lliPIPECHAR·-08S-0 912 

'l'IJ32 33 ·-[JOI.I.PIPECHAH.-086 -0 9l2 

Tlll?. 33 --SOI!,J?JPECH!Ul- 08 7-0 917. 
'l'JH? 33 -~;011.PIPT£CHJ.i,R- 088 ··O 912 
'l'IB2 3 3 --f;orLPXPBCHJ\R·· 089 ·-0 912 
TI B2 _) 3 --sou,p:r PECHAR- 0 90 -0 912 
TIH?. 33 "fiOJI .. PIPECHAH.-0 91- 091 ;.~ 

T:rn;~ 33 · SOILPIPECtfJi.R-0 92 ·· 0 912 
'L'I02 :~?. · HOILPIPECHAR-0 93 ··0912 
'l'I02 3 3-SOILPXPECHAR-094 ~0912 
'!'lB?.33, SOXJ,PIPECHAR-095~0912 
'l'J B2:5 3 · SOILPTPHCHAI?.·· 0 96 -0 91_:,; 

'l'lH2 .33 · /30I11PIPECHAR-O 97 -- 09:: 2 

- Tlw :11l;1Jytlrnl lL'~1<lb- ot 1tw :-.;1m11ks li~il'd :ihovt• arr IJtCM.'Otc<i Oto !hi' fhll<J\ving p;igo . 

. AH t;J1k11lat!11n~ 1lll' petlorm~I hcfoic wn111Hu1110 avoid r(11mct-uff cH(HS ia f;1lrnlalc\! t('~uh~. 

• Jl(·suH1; !Hl\l'd ;1~ "ND" wcr1• 1101 dctttltd al nr a1wVl' the s!a!i'li Jim\\, 

-This H'JHllt mus! 1w1 !h: rn11rud11Ct'd, c,\crp1 in full, without the wfillcn appwvnl of lhc !aUurncm'Y. 

T estAmerica St. Louis 

BAMPIJ~'.J 

--~-------

09/12i1-% 
09/l~~/J.2 

09/12/U 
09/12/U 
09/.1.7/J.2 

09/12/12 
09/12/l?. 
09/12/12 
09/13/12 

09/13/l?. 
09/13/12 
09/13/12 
09/17 /12 
09/17/12 
09/17 /12 
09/17/12 
09/17/1?. 
09/17 /12 
09/lH/12 
09/lB/12 
09/24/12 
09/24/12 

- Rc~11l1s for th\) ful\uwi!lg p11rmnc1cr~ art• ncvn 1t•pt;rtcd ou a dry wdglH lrnsi1;: c~1lur, rnnn~ivity, dl·11s\1y, fl:i~hp\iilll, innil;ihilh>·· layers, udur, 

pain! fihr1 lc,~l. pl!, poro~i1y prc·•slHl'. renctlvity, rcdox pMNHi;il. !ij!Cdfk grnvity, l.JlOl tcs!s, mlhh;, <.<.)fohHity, t\:mpernum;. vistMhy, ;1rnl weight. 

5 of38 

01/15/2013 

F2J040420 
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;.:J'..>1~' 

Tl ME 

,),3; '~I} 

J3: '-' 9 
13; !__)2 

14: 00 
ll9: J~l 

09: 43 
09: 4!J 
0 9: ~53 

:u: lll 
13: 4tl 

J3:SO 
J 3: !55 

09: 110 
09: •15 
09;50 
1 ;1; 32 

14:37 
14: 47 

O<L20 

OfJ: 30 

1'1: 18 
:14: 2,l 
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PKG-Tl8233-NSTG-SOIL 
TeslAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-094-0912 

Lab sarnpl~ ID: F'2J0-0011;!.o<~Ol9 

Woi:k Order: MlflTLC 

Matr.ix: f){_)},_[ I) 

Pn:r.ametor Rtrnult Q1.1a1 

Gamma Ra-226 & Hits By EML GA-01-R ~00 
Actinium ?.~~-; 

1\ctinium 228 

Bi~m\uth 212 

Bismuth 214 

Cf!Sitim 137 

r,ead 2l2 

Load 214 

J?Ot<l.fJS:i..\ill\ 40 

Protactinium 231 

Radium (226} 

l'\adium 220 

1'haJ] j tlfrt ?.08 

Tho:r:.lum 220 

'l'horium 234 

NOTE (S) 

0. 14 

0.44 
0 .0 

0.41 

0.0 

1 '(J 

0.44 

0.33 

10,9 

0.003l 

0.41 

0.44 

0,0'!6 

0 .• , 

0. 4S 

0.13 

0,4] 

0 

u 

u 

0 

u 
J 

u 

lJ 

u 
lJ 

MDC is determined by inatrument pQrfo.rrnance only. 
Bold ronulttt a:r.c greater than the MDC. 

Radioche1nistry 

Vr1tn Collected: 09/lU/12 0820 
10/04/J.? 0850 D<:itc Heceivnd: 

'l'otal 
IJnoGrt. Prep 
(2 o+/.,) f<L MDC 

nat:.e 

pCi/g aatoh it 2285058 
0.16 

. ' 10/1l/'.12 

0.25 o. 41 10/11/12 

o.so 1.2 10/ll/12 

0.15 0.13 10/11/12 

0 .064 0.040 JO/ll/12 

1,2 2 .1 i0/11/12 

0.13 O,;t3 10/11/12 

0.12 0.17 10/11/12 

2 ,4 1.2 10/11/12 

0.0081 2.7 10/11/12 

0.15 o, :)o 0.13 10/11/12 

0.25 0.41 10/11/12 

(1. OfL{ 0.11 10/ll/l? 

0' 1:1 0.13 10/11./1?. 

0.47 2' .1 10/11/12 

(J .22 0.36 10/ll/12 

0. 4"1 2' j 10;11;12-

Anttly!lia 
DatE-1 

Yld % 
11,/0l/12 

11/01/12 

lJ/Ol/1% 

11/01/12 

ll./01 /12 

11/0J /12 

11/01/1.2 

11/01/12 

11/01/12 

ll/01/l?. 

11/01/12 

11/01/12 

11/(JJ/l? 

11/01/12 

11/01/12 

11/01/1.2 

11/01/12 

J 

u 
Hesult is g:i:nater than sample detection limit but lees thEl.n eta.tad :reporting limit. 

nes'1li1oLOO less thnn th(1 sa1flple detection limit. F2J040420 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-095-0912 

Lf.lb :'-)rn!!.pln ID: F'2;J0-101;70·-·020 

Work Ord,~r: MlrJ'i'LIJ 

Mn!:rix: HOLt D 

Parameter Roault; Qual 

Gamma Ra-226 & Hi ta By EMl.. GA-01-R MOD 
flctinillfll 227 .. 0.09 u 

ll.ctin:i.um 228 o. 24 u 

n:Lmnnth 212 o.o u 

niamuth 214 0.26 

CO<>ium 1 YI -0.006 0 

Lead 2.LO 0.19 u 

Lead 212 0.266 

Load 21' 0.29 

Potassium 40 7.6 

ProtDctinium 231 (),'2,7 u 
RadLum (226) 0.26 J 

H.adium 22$ 0,21j " 
'.rhallium 20B 0.100 

'l'horium 220 0.266 

Thor::lurn %34 0. 3{~ \) 

u1~nni.urn 235 0.10 u 

O:canium 238 o. 32 u 

NOTE (S) 

Dat:a are inconlplotc. without th~ oal.le rrnx-rative. 

MDC is determined by ins trurnont performance only. 
Hold results tn:e greater than the i'IDC. 

Radiochemistry 

Date Collected: 09/J 8/1;! Oll30 
10/04/1?. 0850 Ddte Hccoivcd: 

'l'otnl 
UnCC.t't. P.rop 

(2 n+/-) ru:. MDC 
Dl>.tG 

pCi/g natch # 2285058 
0,26 C),fj5 10/11/12 

0.16 0.27 10/11/12 

0,Jjl] 1. J 10/ll/12 

0.12 0.14 10/11/12 

0 ,Ofl6 0.093 10/11/12 

0.95 J.5 10/11/12 

0.097 0.093 10/11/12 

0.10 0.11 10/11/12 

1.7 1 10/11/12 

0.3B 1.8 l.0/ll/12 

0.12 0 '~)(J 0.14 10/11/12 

0,16 0.?.7 10/11/12 

0.054 0.066 10/11./12 

0.097 0.093 10/11/12 

0. 4J l. r; 10/1 l/12 

o.~o 0.29 10/11/12 

0 .'13 :t. 4 10/11/12 

P.nolyC1it1 
Dato 

Yld % 
11/01/12 

11/01/12 

11/01/12 

11/01/12 

11/01/l? 

11/01/12 

11/01/12 

1.1/01/12 

11/01/12 

11/01/12 

11/01/12 

ll/Ol./12 

11/01./12 

11/01/12 

H/01/12 

11/01/12 

11/01/12 

J 

u 
Hesult is g,realer than samplfl detection limit but loss than st::atact .u.'lpo1:ting limit. 

Rest~f;J81est:> than the s<;1mpla detection limit, F2J040420 
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PKG-TIB233-NSTC-SOIL 

Gamma lf1 

ose of the survey is to support Characterization of soi! South ~o North, 9th Lift, 48 to 54 inches above terracotta pipe at Bul~ding 
Site.The GWS was performed in a Contamination Area to provide radiologlca! characteiization data and identify any anomolies. 

1rvey was performed using Ludlum 2221 # 262337A :::ouj)'ed viith 44-20 Probe #P-R295571. 

!Areas exceeding or equal to the investiga~i-on !eve'. (IL) wH! be evaiua:ed by the project Certified Health Physicist, 
iancr·a··r6:k5\i/-upstatTc-surve;TWi1rte·-penorrne:a. 

RWP: 2012 233 JS 02 02 
Start Date: 1oros12012 Time: 1310 End Date: 10/-08/2012 Time: .............. 

Surveyoc "''"''""'" ''w"' '"'"'''''"" '!""''"'"'' 

(!/.') ./~ ~: c ""'"· ~-· /_/] __ ~ " <], i2' 

JHN~'B 
> • '\ f'l f! ') 
\J.lf '-'fi! 

--.1u vv.t ' \.~ v ( /"''>, / /"" Approved By: 

F;:<M-T!·CM 

Print Name ,--- Sfgn8iuffl 
I ' ~' 

01115!2013 

Ser~!#; 

Probe/#: 

Cal. Due; 

Mocei: 
Secis! #". 

Probe I#: 

Cai. Due: 

Lizer 
Title 

Page ; o'. 3 

1u/\ /re 
1 D<ite 6t"\ 

I \ 
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e!<G-TIB233-l;i~TC-~OI~ 
Bldg 233 Gamma Walkover :survey North to 
South AboveTerracotta Pipe {9th Lift 
Continued 48-54 inches) 

Survey# TIRS-10082012-233-GWS-563 

Page 2 of 3 

6022960 6023030 6023100 

'f 
\, 

6023170 

0 

" M 
~ 

~ 
For F:e{ereri 

<Mean+ 3 std dev (19,464 cpm) 

<;ordinate sy$~rn: CSP 7on(I l!L NAD83., US SuNey Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/15/2013 

(}anuna \Valkover Survey Collected on 10/08/2012 
with Trimble GeoXH GPS Unit 1170898 and 

Ludlum Model 2221 11262337A with a 44-20 Probe 
llPH295571, calibration due I l/30/2012 

.._..L):,. Id 1 s 1 r· ~uua.w"' a wor o o u·1ons 

J /I 

Reviewed By:_/J~f-----~ Date /</I' /;c 
r; 

N 
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In the 9000s 

0 

In the 16000s 

323 

PKG-TIB233-NSTC-SOIL 

Building 233 Ga1nma Walkover Srnrvey North to South 

Terracotta Pipe (9th Lift Continued 48-54 inches} 

I 
In the :LOOOOs In the llOOOs In thc<t2oops In thG 130005 

0 0 1 27 

In the 17000s In the 18000s In the 19000s In the 20000s 

149 71 26 8 

d;iajfic;::i1ion !>'tuli~tks 

Ji;,;;;~~~~~ 
l::,,tlmum: 

i'"'' 

s ll rveyff :TIHS-10082012-233 -GWS-563 

Page 3 of 3 

In the 14000s In the 15000s 

116 324 

In the 30000s In the 40000s 

0 0 

l_ __ rj~~- ·~ _ _J tedk;n; I
"'"' 

12704 ~ 

ll!07-· 
17001i24Si,, 

1 

1G214j"" 

1<.-1/Q -

40 

2D 

-o 

21,0i)(l 

;W,SOO· 

'.,'!),000-

\~,500 

Hl,{l(l(J 

1-S,&OO 

1f:JJOO 

17,5f)f: 

rt 17,000 

O 16,JGO 

16,000-

1t~.~oo 

15,()01)-

14,$[)0 

14,000 

•!J,5(10 

13,0(10 

100 

01/15/2013 

14B08 

lilshow Me<1n 

tr;nd."'!'.rjJ?~y@_ltolJ; 
L _, I ____ • -

'"I ~ 

I 

I 

-r 
16906 

i 
i~&(i()J_ --~--'-- I 

-1 
7-1107 

Scatterplot 

Time 

w.~,"Jk 1J<>l1n;:; 

194<'.i<l 

21107 

OK 

.. :1 

j 

I 

I 

! 

I 
J 

.I 
J 

I 

20 locations 

with cpn1 
2:19,465 --------
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~., PKG-TIB233-NSTC-SOIL 

Page~-

CAL SURVEY FORM I SAMPLE COLLECTION LOG 
TIRS'- 10082012 233 --------JSS 564 -----1. 

!.~ vey Descriptron Soi! Sampling ar1d Gamma Static Sur.rey measureme:-rts coJ,~cted at Building 233 Soil abo'1e_th_e i' Probe J #: 
racotta Pioe. Tne pt.<rpose of this swvey-sarnp!ing is to provide: Cha:racterizajion o_ts_q_i_l_$p_tJ:thJo North, 9th Lift 48 to 54 inches above 

'the instr_;ment s~cif!ci;westigatior: !eve!. The sample was cd1ected randomly on son a.Cove :.he terracor..a. pipe. which was 
d using a dispr~bie piastic s:;ocp at depth of Q.6 in::res belcw gro:..·nc surface. T1e SoiC container is ai6 oz piast:c ja: which was 
, with custody seai on- iid, placed i:'1 a z!p1ock bag then loaded into shippi!ig cor1:ainer, The CcC was piaced in the sh:;::ipir:g CO:"'tainer ar:d a 
seal p 1.aced on '.id of shipping ::O>itainer. Arr.ap of :;-.e sarr,p!e JO:;atiof'. is atacl'.ed. 

of the incividua; sample containe~ was perfomed and re--..,ordej on T!RS- 10082012·233.JSS-565 . 

Clear/ Sunnv Temp: 65 °F Wind: 0~10 mph 

hain of 

RWP: 2012 233 JS 02 02 

Time: 1455 End Date: '1010812012 Time: 1505 

Approved Sy: 
. - - \ \ r n '-\0 ~ ..J \,, t,,,c: •(/ f-J ! i A l re:_ ( t::: __ _ 

Print Name \ l Sifln4iukt Title 
': 1 

f.J 

. ' 
i0/5-t//l. 

D?t4 
~R','·<1·0~·1 

01/1512013 Page 136of186 
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PKG-TIB233-NSTC-SOIL 

Bldg 233 Gamma Static/Soil Sample Survey North to South Survey# TIRS-10082012-233·JSS·564 
Terracotta Pipe (9th Lift Continued 4~··54 inches) Page 2 of 2 

6022890 6022960 6023030 6023100 

S;;m11le lo . Nor:J:h"·"in"'g'--''--_ccc..cc.--"--
2127487.603 

C> 

"' "' For Reference Only 
-~ 

"""""'~~-~--~-·~~~~~~.~-

~ -:Mcar1-t3std<lov(19,401<:pm} 

~Mean -1- 3 std ~w {1S.46h cpm) 
A s1r,uiJSvil s~1<q>la L<.>C'.ltiQ~ 

510 20 
lllll!C:Jlfllllill Feet 

oordinate s stem: CSP Zone Ill. NAIJ83 US Suive Foot_ 

Data Collected By; Dennis Morrison 
Data Processed In Treasure Island Office 

01115/2013 

Ganuna Static/Soil Smnplc Survey CoHcclcd on 10/08/2012 
with Triinble CieoXH OPS Unit f/?0898 and Ludlum 
Model 2221 /!262337A with a 44-20 Probe llPR29557 l, 
calibration <luc l l/30/2012 

_,.F,.
/- %~ 

.Sltiitmiiif· a vvorld of Solutions .............. ------- ________ J 

r~eviewed By: . Date.f.~,l'.3~ 
Page 137 of 186 
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PKG-TIB233-NSTC-SOIL 
TcstAmerica St. Louis 

SAMPLE SUMMARY 

F2 .. J:?.!J04 l2 

ShMPL!:·~D ~3/\>"lP 

[:ihMPJ.l.jJ CJ.,lEN';' -;'JM!\ 

MVJ<1,JR 

M~·J411T 

MN<'.i,JV 

MW~lJW 

MW4,JX 

MW(J,JO 

MW4d'1 

MW4,J2 

OD:l 

002 
003 
()();j 

00!) 

O(lG 

00') 

OO(i 

'flB2 33-8011,J?IPBCHAR~107~1012 

T'.057. 3 J - ~;OJLPIPI,!Cl!AR - 108 - J 012 

TJB233-SOILPJPECHAR-109-1012 
'l'IB:~ 3 3 -BOILPIP.SCHJ\R-110"·1012 
TIB2 :) 3 ~ ~}OiliPXPECHAR - 111-1012 

'1'JB23 3 .,OOII..l?IPECHAR - ll2 -1012 

'!'IL\233 ilOILPIPllCH1\R·· ll3·1012 

TlB2 3 3 ·-fJOJLPlPECHAR-114 -1012 

• fht :11wlyiit11! n.:~ul1;; nf !llr ~amplr:l H~kd above MC pn::;('ntcd 0n (!\(! f11Howll!t\ pnµt'~. 

· A\11,\1\l;u\at!om !U<.' JWtforHil!d h<::foi,: wmhline w ;weld rou1td"uff CH(lfo in c;ih:ula\l'(I f\:);Hlt~. 

• Jh~~uhs m1wd r.> "NtY· Wl'f\: not dl'li'Cld at oi ;1bovc !ht: state;! '.itulc 

- l'h\~ tqH;!I nniH not h: 1i:prmlmTd, t',;c{'p: iH hill. wi\h1;u! the writl~n ;<ppronil of tk; fahl•Mt01y, 

• Rc;01(L<: for t!w f()E;1w(lliJ p;;rn111c•wrli as~ nDl't'~ rc)k:rK<l w1 <\ tl:y wdt:h: IM5is: ~ulor, <;Qlf»\ivity, d1:Mh.V, llt\lij1dn1, i1p1iuhHi!y, ;;;y\•r:;, <:!UM, 

palnl flh(·! k_<,(, pll. iwt<"'-h? pr,,:5\l>tl:. it'.\C~h·hy, ink•.>. 1>1iteH\ia\, $pedfa: p.ivity, SJH•l !<'\h, V'fo!i.. 1.\Jlubilily, ft'll\!'O:J,1hU<', vb;·o~Hy, :md \'.·dght. 

4 of 20 

01/15/2013 

10/08/12 14: !JG 

10/09/J.?. 13: :~6 
J.0/10/12 09: 39 
10/10/12 11:1'7 
J0/10/J?. Ol\:40 

10/16/1;! 10:40 
J.0/18/12 10: !)0 

J0/23/12 l4: 04 

F2J25D412 
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PKG· TIB233·NSTC·SOIL 
TestAmerica SL Louis 

Shaw E & I Ina 

Client Sample ID: TIB233-SOILPIPECHAR-107-1012 

Radioohemistry 

Lr1b S.;;mple JI): [').,J?.:J0412·-001 
wor·k order:: MVi'ti ,TH 
L•':al::cix: sen ,ID 

Parameter Rc~rnl t~ Qual 

Gamma Ra-226 & Hits By EML GA~Ol-R MOD 
Actinium 22"/ 0.06 u 

Actinium 228 0.62 

11.Lsrnuth 212 0.3G [) 

Bii:imuth 214 0.55 
Ccsiurn 13'! ~O.OOG u 

Lead 210 -0.1 u 

Load. 212 0.43 

Va ad 214 0.50 

Potassium 40 11.1 

Protactin.i\1rn 2~~ 1 0,26 u 

Radium (226) 0.55 

Radium 22$ 0. 62 

Thallium 208 0.201 

'l'horium 2213 0.43 

'i'horium 23'1 {). l)tj u 

Ut'aninm 235 u. 16 u 
Uranium ?38 0. ·1<1 u 

·-·-·----------·- -~-··----··"-" 

NOTE (S) 

Oa.ta 1i.ro inoomploto wi,l;.hout tho caoe nar.n~tive, 

MDC i!:I dot0rm:i.ned hy ina tr::ument pe.r:t·or.manca only. 
Bold results ar:e greater than the MDC. 

Total 
Oncert, 

(2 o+/-) 

0. ;:1 

0.19 
o. (n 

0.13 
o. 01)() 

1. '.:} 

0.11 

0.13 

1. 9 
0,35 

0.13 

0.19 

0.056 

0.11 

0.3G 

0. ~: 1 

0.36 

u Result is loss than the sample dotootion limit. 
5 of20 

01/15/2013 

Dc1J:0 Collected: 
Date Hoceivc:d; 

RL >!DC 

10/0B/P l156 
10/2S/l?. 084!"1 

Prep 
Date 

Anal,.y9is 
D!lta 

pCi/g Batch it 2303048 Yid % 
0. 1J8 

0.1 
0. -i7 

0.09 
0.073 

1." 
O,ll 

0.12 

0.6 

1. 6 

0.50 0.09 

0.1 

0.041 

0.11 

:l .fi 

0.32 

1 '/1 

--···------·------

10/29/1?. 11/16/12 

10/29/12 11/16/12 

Hl/29/12 ll/16/12 

10/29/12 11/16/12 

10/29/12 11/16/t2 

:I0/29/12 ll/16/1:-! 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 
J.\)/?.9/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 H/16/12 

l0/2~/12 11/16/12 

10/29/12 :ll/16/12 

10/?.9/1?. 11/1(;/12 

l0/29/12 lL/16/12 

F2J250412 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-107-1012 

Radi.ocheinis try 

hh'i l'' 

Hmnllt Qua.l 

Garruna Ra-226 & Hits By EML GA-Ol~R MOi) 

hctini_urn 2?.·1 

A<)tinium 2:,:n 

Bl rnrmth -2.12 

Bisn\l\th 214 

CeDium 1:~7 

Lead 210 
l,aad 212 

r~o.ud 214 

Pot(las).um 110 

Radium (226) 

Thallium 21)~ 

Thot:i\w1 ~28 

Til<>titl;n 23:i 

0.00 

D. JO 

o,;:G 

0. ~53 

0 ,O 

3.0 

0.43 

0.()5 

10.5 

0,53 

0 .140-

0. 4 ~i 

1 . l)<) 

u 

u 

Data aro incomplotfJ 1·1it.hout th() cat10 tH1.r.r11tivo, 

t>IDC in del:.orm:i.nnd by irwtru111ont l)>:.JZ-fo1:-1na.nce only, 

Bold ~;oaulta ;.u:1-.1 g.ro!l.t:Ot: than the MOC, 

'i'ot:al 
Unoo:r.t. 

(2 u1·/-) 

0. J~'l 

o. 16 

{}' ~,9 

0.14 

O.OJ.J 

1.6 

0.14 

O.i7 

2.1 

{)' 9:;,; 

0.14 
0.; {) 

Q.056 

0.14 

0. "G9 

i},)j 

c. !;~) 

u Hosul t io lo::io thnn th(1 aarnpl<~ detection l:i.tni t. 
6 of20 

01/15/2013 

J-UJ 

pCi/g 

u. 

MDC 

Batoh tt 
l) .1,0 

(l. J~: 

J .() 

0.0'1 
0. O')H 

l. 'I 

0.12 

0,11 

l,-4 
, ! 

0. 0'1 

G.32 

0 045 

o. 12 

1.'.i 

{j. ·~;) 

\ ,') 

Prep hn;1lysis 
bato Dato 

2303048 Yld % 
10/29/12 11/lG/l? 

10/~9/ 12 j.J,/ l Y)/ 1 ~ 

10/?.9/12 l l/16/U 

10/29/12 11/16/12 

10/29/l?. 11/16/li' 

10/29/12 11/16/12 

10/29/l.2 11/16/12 
10/29/l.2 11/36/12 

10/29/12 11/16/12 

j(j/29/12 ll/16/l? 

10/29/12 11/16/12 

10/29/.1~: ; 1/;(J1? 

10/29/12 !1/16/1?. 

10/29/12 11/16/1:! 
1(,/29/L.? 11 /; G !1_2 

1\.i/29/L': 1 ! /'! 6/1: 

tC!/?9/li: }1/Jt;;i:; 

F2J250412 
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PKG-TIB233-NSTC-SOIL 

GICAL SURVEY FORM 

med at Bul1di:'1a 233 Site 00 soil above terracotta 
urpose of the survey is to support Characterization of soil South to North, 9th Ut, 48 to 54 inches above terracotta p:pe at Building 
33 Site.The GVVS was performed in a Contami:-iation Area to provide radlctogical characterization data ar,d identify any anomalies. 

ey vJas pertor:-ned using Ludlum 2221 # 262337A ccupied with 44-28 Probe #PR295571. 

·eas exceeding or equal to 0~ 11:1-V:E:!;;tlgat»on level (IL) wlll :Oe evaluated by :~_§: _ _p~_>?:i??'• G:~rI\~~d H~Ei\:'nphysicist 
nd a foHoi.v uP S.titk: SUrV6y wm be pefEOiined. No 10Cations were above the instrument specific scan IL 

RWP: 2012 233 JS 02 02 
Ti1 1011012012 'ime: 0848 End Date: 1011012012 Tlme: End Date: 0905 

'j?ri,'«11'•=) 

Surveyor: James !;vin 

a 

JH.ANB 

Approved By: ~ .. \~ (' fi1 : : \ \1 • : : 
" D "'-~ -& C:e-- ;/-'\._; h 

FR?.'-T!"Ot-1 

Print Name ti iiSn~re-
'f \ 
~ -, 

0111512013 

Se;-iai#: 

Probe!#. 

C.z:i D;Je: 

Moe'eL 

Ser:al#: 
:>retie!#: 

C<ii.':'.:lv~·. 

Serial;: 262337 
Cal, Due: 11 !3C/20~2 

Page · oi 3 

MC:A\ccm!··o0cm'/: -----'-----! 
Cc:ur.: Time(t";'l:n: 

R~; Arca BKG(Y.,;;ir) 16423 I' """'""" 1 • .,,.,., 

R.cf A!<;:a ii.(Scar) 19465' A~.- .,,,._,· •• 

Sit!;" Locatlon7 

#4 

L K- q 
Title 

' 10 / i ~;11?.. 
Date .l~t 

Page 141of186 



PKG-TIB233-NSTC-SOIL

143 of 211

Bldg 233 Gamma Walkover<S~1Rffilth to 
South AbovE!Terracotta Pip1~ (9th Lift 
Continued 48-54 inches) 

Surveyl!TI RS-10102012-233-GWS·5 78 

Page 2 of 3 

6022820 $022890 6022960 

0 
0 

" ,__ 

"' ~ N 

\~ 
'"*' 

~ 
0 

"' ' "' " N \t!. 
;;; '\ 

0 
0 

'" ~ 
~ 
N 

0 
0 

~ 
;;; 

g 
fl··'"'~.;;;;; .... ~ 
;;; 

~ Mepn i· 3 std dev (19,464 cpm) 

?! Mean+ 3 std dev (19,465 cpm) 
12.525 50 

lmc:illlllilll!!l!IFeet 
~ordinate sy$te~ CSP .lone llL NADB3, US Survey Foot 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Offi<:e 

01/15/2013 

6023030 6023100 

~· 

\ . ,... 
fr 

ence On_l.,,.Y~~ 

6023HO 

CL ,., 

6023240 

(}an11na Walkover Survey Collected on 1Oil0/2012 
wilh Trimble GcoXH OPS Unit 1170898 and 
Ludlum Model 2221 #262337A with a 44-20 Probe 
llPR29557 l, calibration. due I 1/30/2012 

0 

" ,_ ,_ 
N 
~ 

N 

0 
0 

"' "' N 

;;; 
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In the 9000s 
0 

PKG-Tl8233-NSTC-SOIL 

Building 233 Gamma Walkover Survey North to South 
Terracotta Pipe (9th Lift Continued 48-54 inches) 

Smveyll:TI RS-10102012-233-GWS-5 78 

Page 3 of 3 

In the 10000s In the llOOOs In thel2000s In the 13000s In the 14000s In the 15000s 
0 0 15 129 268 176 

In the 16000s In the l7000s In the 18000s In the 19000s In the 20000s In the 30000s In the 40000s 

31 6 0 0 0 0 0 

Cfos::~: 

ON<i Exdus<Ol1 

~ 
() 

1o 

Q 
122135 

II.SOI) 

17.000 

1'2-.$GO 

IS..D{ll) 

IS.$fi0 

·1$.(lfJC· 

1:.500 

lii.030 

l'.C':,50() 

IJ,(l{l(I 

1;,s.oo 

01/15/2013 

J:Show Std. 00v. 

!.rroinum; 

li'lxomum: 

.urn; 

!ed'il.n< 

't1md<jrd.\?t:-;~a~n; 

------,-
13596 

-~~-~--~--·---~·~, 

15259 17590 

Scatterplot 

'\ 

,., 

Time 

17590 

H6so,'-

14<:>6S 

Bil9 '" 

.·<: 

0 locations 
with cpm 
2'.19,465 

---------
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PKG-Tl8233-NSTC-SOIL 

RADIOLOGICAL SURVEY FORM I SAMPLE COLLECTION LOG 
Survey Number: TIRS- 10102012 ____ -- 233 JSS 579 

·scrlption: Soil Sa!!tPS~!1_'9_ a:id Gamma Static Sui\'ey mezsure:nents co!:ected at Buildinq 233 Soil above the 
The purpcse of this survey-samp!irig is to provide: Characterization of scH South to North. 9th Lift, 48 to 54 inches 

:1above the Terracotta oipe at Bldg 233 Site. The results of gamma walkover s0rvt.?JyT1RS-101020~.2-233-GlNS-578 revecrec no ccvnt rates 
1grea-ter tha'1 the instrument specific investigation !eveL Samp:e was collected ra'.ldomly on so:l aoove t"ie ter:acot:::a pips. The soi! sample 

iastlc scoop at d~pth of C-6 inches below ground si..;;f;;ice. The so:i was placed into a~6 cz p:astic jar\<.1hicr1 

custody seal on lid, placed lr:: a zipiock bag then foadec' intc s!'.ipphg container_ The CoC was ola:ced ln i:oe shippi:"ig 
ar .. j a ci.;stody seal placed on lid of s~ipp'1ng container . A r:-ia;i cf :he samp)e iccat:on ts attacl"ied 
t'1e individual sample container was performed ard recorded on T!RS- 10102012-.233-JSS-580 

60 r.>f W\nd: 0-11> mph 

normal TAT) Chain of Custodv No: Tl BuHdino 233 EMAC 009 

233 JS 02 02 

Time: 0930 End Date: 1011012012 Time: 

Date: 

rn:HOle 

<or~ j Gross 

JM 

Approved Sy: 

Print Nam:: 
CP,U.':''.~1-1 v 

0111512013 

Seria! #: 

Pro;,e J #: 

C.aL i::·ue: 

Model: 

Seriai#: 

f(C) 
Title 

M·YJe.: 

Sera:#: 

ca:. i:/ue 
8-f.gC (;ab) 

Page i of 2 

Area Bkgd 7 

Ii) '28 hz_ 
--{--Date 

~p.,,r..'\ 
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0 

;;; 
"' "' 

" ru 
<O 
ro 
~ ,. 
"' 9, 
~ 

g; 

Bldg 233 Gamma Static/Soil Sample Survey l\Jorth to South Survey# TIRS-10'102012-233-JSS-579 
Terracotta Pipe (9th Lift Continued 48·54 inche$) Page 2 of 2 

g 
:!: 
N 

h 

0 

g 
~ 
~ 

N 

~ ,. 
N 

0 

g ,_ 
N ,-
N 

6022890 

< M"an f ~; slct <Jev (19,4M q:m) 

~ Meaa + :J. g[(! dev (19,4-05 cpm SoM IL} 

A Sl"~~JS<>ll s.1o>plo Lo~~\io" 

510 20 
li!!Cl!Hllill Feet 

6022960 

ci\.v:,e.e\ 
f),\"J,' ~' 

6023030 

P:or Reference Obly 
-~· 

.. 

R0?3100 

t 
\, 

Li£iiL B 

w~~" 
Chlnu11a Shitic!Soil Satnplo Survey Collected 011 10/10/2012 
wfo1 'fhmblc GcoXH G.PS Unil #70898 and Ludlmn 

s 

rv16,Jcl 2221 #262337/1. with a 114«20 Probe #PR29557l, 
ca~ibration du\".! 1/30/2012 ,,., 

~ sysrem: CSP Zone UL NA0tl3, US Survey F~ sufaiii· 8 'Notld of Solutions . 
-- < ~~~~--1 

g 

~ 
h 

0 

:;: 
(;> 
~ 

N 

~ 
1" 

0 
0 
M ... 
N 
~ 

N 

Data Collected By: Dennis Morrison 
Data Processed Jn Treasure Island Office Date n/ z ~Ll:__ .Reviewed By:_b\.\AJ._\p,&-~------

N 

0 
"' a 
~ 
~ 

~ 
Cl 

1" ·c 
lL 

,, 
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PKG· TIB233·NSTC·SOIL 
T estArnerica St. Louis 

~·{O }i 

M\!14.J'I' 

MW4,JV 

MW{lJ~1J 

MW4lJX 

MW4J·o 
Mw1,n 
MW41J2 

81\MPI,Eil 

001 
00?. 
003 
00·1 
00!) 

006 
(l () '/ 

OOB 

SAMPLI~ SUMMARY 

CJ,] ENT 

'l'JH~33 SOil,PIPECHAR-107-1012 
TlB;~33rSOILPlPECHhR.·,108 -1012 

T'.fl)233-IJOILPlPE:CHAR·109-1012 
'l'IB:~33_.SOILPIPECHlUZ-110- lOl/. 

TTEi-~ 3 ::l - f,;QJ:l,PlPECHAR-· 111-· lOJ.2 

'i'JB?.33-·SO:Cl1PIPECHAR-112-1012 
'1'113233 · SOil.1PIPECHAR- ll3-1012 

'.l'lB/, 33 -.fJOIT-1PlPECHAR-114 -l 012 

· Tht annly:kat ft:~11h~ Hf 1)11.: ~ampk~ !bkd alwvc 1ir1: p1t:5c1\!ed 01i lh\: fpl\owinr. llil!\P.~. 

- AH <:;1ki1la\i1m~ ;11c 110r formed h;:fo1e rnunding (f1 ;wo!d Hmnd·off cnor,; in c11kul:til'il 1c~t11!~ . 

• Rcsuhs H{l\t'd ii~ "Nlf' Wl'l(; 110! !kt<'Cll't1 <ll l\! i\b(\\'I; :\;(' S!atc,l lirniL 

!'his iql<lr'i nlnM 111il he 1cph1dt1(_-~;.l, e.\t'tjlt In foll. w!l!wut Ute wrl!t~o O\!)Jlrov:i! uf !h.: lath>r,1!1•1y. 

· Reo;!lltS- f11r :lie- fo!iow!11g p:1r:iuh'Wh Me no1•er rcpMlt<l {.\ii a dry wdgk b;isi~: n•lvr, c-nwsivity, deMlty, l\\\lipok1, i1;!\i1Jhl!it) _ J;,y,'h, othH, 

p~!m !ihcr h'H, pll, l-"!fH~h;; pr.;.;\HH\ tC,\\'tivhy, rnbx pl)tcrl\l~!, 5pct·ifil' gi;1vily, ~j\lll c.-q~, '-OliJ~. ~.ol;illifa}. 1empc1,1!m•;, vi>n:~:1y, :.fot wdghL 

4 of20 

01/15/2013 

10/08/12 1•1: bC 

10/09/1/. l~~:3(. 

10/10/12 09:39 
10/10/12 LI:]'/ 

10/10/:t?. oe:(Io 

10/16/12 10: 1.0 
10/l8/1/. 10: !30 
10/23/12 :L4: 04 

F2J250412 
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PKG-TIB233-NSTC-SOIL 
TeslAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-109-1012 

P .:u::: <l mo \;J,.>1: Rti!l'l1lt Qual 

Gammu fh\-226 & Hits By EML GA··Ol-R MOD 
/\r·:tjntuw. ~'j} . (i' )8 () 

Actinium 2:2:0 0.31 

Hi~>H1Ut'.\1 :~ j ;< (J ,0 II 

Bismuth 21>1 0.30 

c,·'.;;ium I '.1) U,\J0:1 u 

;,(!(id ;.; ~o (1. 0 3 !; 

Load 212 0,49 

LOt.d 214 0.49 

Potaso,illll\ 40 12.0 

ProlJi~:t -1 n_i \!H< /.:1-1 (1. 20 

Rad.i.um (226) Q.38 J 

Radium ?.28 0.31 

Thttllj,Um 200 O. l!J1 

'l'ho1·iurn ?.28 0.49 

T!loLlU!\\ ~! ]t, o. :;,; u 

Ui-<'11\t>lff. ;-::;, () • '~ 1 t: 

\J(dlll\l)l, /Jf; 0. 37-

Data at:o i1H:ompli;;te without tho oaBo na1:rativt:J. 

HfJC io dGi:.Or.tnJ,n~d by :i.nst1:nrn<-;iht por:for1Mtnco only. 

Bold 1;crnult.s are g1:aater than tho MDC. 

Radiochemistry 

(';,cd.o C\;J ·1 e!..'t!-~,-1: lO/_\(J/-1;~ 09-_~9 

J;,\t.r.~ l{i)t:~(:i vnd: 10/:-:'.:1/'12 O~l,1."i 

'l'otal 
(Jncort. JI rep J\nalyoin 
(2 01-/-) RL MDC 

Dl\te DU\;;() 

pCi/g Batch ;1 2303048 Ylct i 
(\,;J(J o. c~-, 10/2£>/1/: Ll /l U/:' 2 

o.t.i 0.21 10/29/12 11/l<:i/12 

D.50 1 1 10129/l/ l!/J,(;/l:? 

0.12 0.12 10/29/12 11/lG/12 

O .03B f1. f) ID 10/2)/J.2 lJ/lC/i/ 

_1_ .1 ? .. 10/2~/_l.2 1 /] l_\/} 2 

0.11 0.09 10/29/12 11/16/12 

0.13 0.12 10/29/12 11/16/12 

1. 9 0.8 .10/29/12 ll/16/12 

0 '2~, :i.G l0/29/12 ll/-1C/1? 

0.12 0,StJ 0 .l?,. 10/29/12 11/16/12 

0.14 0.21 10/29/12 11/16/12 

0 .05(i 0,060 10/29/12 11/16/12 

0.11 0 .09 10/29/12 11/16/12 

0.9J t "~ 10/29/"1 ;; 1 '' ,, lG/ ;/. 

O./i U.:l'! fi/2~1/12 ; l ! .i \.; !? 

0.'J3 1 ,( l (!!?.~!} ;_:: r 1 / l '>/ ;,, 

J 

u 
Rooult ia graator than omnplo doteotion limit but loss than ~ll:ti.tod ropor.ting li.rn:i.t. 

Hosul{\ of ~OJ.oss ti:HHl the Anmplo dot:ootion limit. F2J250412 
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PKG-TIB233-NSTC-SOIL 

Lift 10 (54-60 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 54-60 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

• N/A 

21,492 2127487 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

6023023 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 

(cpm) cpm >IL? 

N/A N/A **Tl B233-SOI LP I PE CHAR-099-0912 

19,369 YES ***Tl 8233-SO I LP I PE CHAR-108-1012 

N/A N/A **Tl 8233-SOI LP I PE CHAR-110-1012 

Soil 
Sample Ra-
226 (pCi/g) 

0.56 

0.55 

0.58 

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 

were conducted. 

**Waste characterization samples collected from random locations. 

***Waste characterization sample collected at biased location based on highest GWS count rate. 
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PKG-TIB233-NSTC-SOIL 

;£ion: Gamma Walkover 
;e purpose of the survey is to support: Characterization of soi! South ".o North, 10th Lift, 54 to 60 inches above terracotta pfpe 
Building 233 Slte,The G\f>.JS was performed ir: a· Contamination Area to provide radic!ogica! characterization data and ldentlfy any 
orno!ies. 
rvey was performed using TUarum 2221 # 262337 A coupled with 4.f-20 Probe #PR295571. 

·eas exceedir!g-·or·equat to tile investigaticin level {!l) IJlf!lbe ElY_?_lw_51ted by the project Certified Heaith Physicfst 
ci·-aful!OWUP static sur.rey wf!rbe-·pertormea:--i'.l"O--areas exceeded the f[ 

RWP: 2012 233 JS 02 02 

Start Date: 09t24/2012 TimP' 1437 End Date: 09/24/2012 Time: 1500 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

 

JH!Vl!B ' 
i , . ' \\ I I , 

.Jo """' \..)!\. <:: _p/ }_j•, i i , Approved By: 

~R\:-~-01-' 

Print Nams f ------ !fignatufejj 

v I 

01/15/2013 

V.cdel: 

Serial#: 

?·obe ! #: 

Cal. Due: 

Mooe;: 
Serial#: 

Probe/#' 

C<L Oue: 

Title 

Page 1 of 3 

10/<-/,,_ 
Date 

41,[1 
\ 
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Bldg 233 Gamma Walkover Survey North Survey#TlliS-09242012-233-GWS-524 

to South Above Terracotta Pipe (10th Lift 54-60 inches) Page 2 of 3 

{)022890 6-022960 

Daw Collected By: Dennis f\i1orrison 
Data Proc:es.sed In lreasure Island Office 

01/15/2013 

602303-0 60231(10 

(" 
\. 

Gamma \\'alkoYer Sun'l'!Y Col!ettOO on 9. 24';0t2 

6023170 

"'lth Trimble GeoXH OPS Unit "1f0S~S and Ludlum 
~1-idet 2221 k26'..'!337A \\lth a .i-f.20 Pr-0be- ~PR29557i. 
calibration due 1t 31)2012 . 

//·~"\,, 

Sli~iW .:, : r ··-:i ~.: ~~;-,- ;>> · 

g 
N 
~ 
N 
;:; 

l
·-li---~ 

Reviewed By:-f~r:- Oate.J.-:±J__;<-_ 

ii 
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In the 7000s 
0 

111 the 14000s 
202 

1':!,000 
13.500 

f!!-.00[1 
17,!:00 

17,000· 

ifl,SOO-
""' ·tG;O!JO· 
~ 1S,SOO· 

-1£-J)OO 
14,SOO 
14,000 

13,SOO 
13,000 

12.SOO 
12.000· 

C.iax~: 

:>11t~-f:xd1won 

01/15/2013 

PKG-TIB233-NSTC-SOIL 

tJulldlng 233 Gmnrna Wall<over Surv~y North to South 

Above Tet'racotta Pipe (10th Uft 54-GO lnchos) 

In tht> 8000s 

0 

In the 1500lls 
174 

In the 9000s In lhe 10000s 
0 0 

In the 16000s In the l 7000s 
79 33 

S catterplot 

(Q\JC•l: 

l·\nimvm; 

M<>>.ii0<.~o: 

Swri: 

ln the 11000s 
l 

In the l8000s 
16 

Survey#:TIRS,09242012-233-GWS· 524 

Page 3 of 3 

In the 12-000s 

8 

In the 19000s 
2 

In the 13000s 
75 

In the 20000s 
0 

~Ref Amo l 

Std Dev 
l,014 

0 locations 

with cp1n 
~19,465 ------

erc&'1~1~~ ~·'1>:. 

19'191 
19~')$ 

OK 
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A 
SW~~'--~~~~~~~~~~~~~~-

PKG-TIB233-NSTC-SOIL 

527 

~3~._s:~! .. ~r~~~~-~:~r:~~~a '..!::· j 

revea!eC no count rates greater than the instrumerit 

Custodv:TI Bui!dinq 233 EMAC 009 

02 
End Date: 0912512012 Time: 0 

JHIWB 

Approved By: 

\ l , I r , , J 

.. ,. o\-,~ l w'\'\ ~r '! 1) f;' 1Y-~ I ,-, 

Print Name I 'if{g'nature 
F?J~-T:~Ji-1 

0111512013 

Mode{: 

Serial#: 

:a1. Dlle: 

Ra; _A!rv., 8KG{St.ljc'• 

Re.r Area l'...\S:ati~) 

f-tel~T 
Title 

Page ~ ct 2 

2221 

:1 

Model: 19 

262337 Se:--;a;#; 26886~· 

11/30/2012 Ii C:oLcu:o: lQ/112012 
17767 

II 
BkgC: \:at)· --5 

19165 A~ea SKgct 6 

/<;!'-;! IJ )L!//i1· 
Date t. 
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Bldg 233 Gamma Static and Sampling Survey North' Survey# Tlf<S-09252012-233~SS-527 
to South Above Terracotta Pipe (10th Lift 54--00 inch~s) Page 2 of 2 

01/1512013 

$Q22960 6023100 602317-0 

Static Location Coordi n.att!s ------· 
__ N_ortl~0~g~-f--~~sting "--

2127425.18 6023052.28 

-<IH~~ • ~ $~~ Ct~(1~,<'!" 1$t~· 

;;JAt::>~ • :?.$~.;'{'-"\19.(S~W'< $-:l!t~ '·' 

10 20 40 
-=-.,.Feet 
~ td'NtQ' $~~~ llL N~S.!. US $1>1·,'i!yF~I 

Data Collected By: Dennis r..i1orrlson 
Oata Processed In Treasure Island Office 

For. R~fe~i;lnce Only 

Gamma Stalk ind Sampfo1g SuiwyColl.:led on 9, 251011 
\\lth Trimble-GEoXH OPS Unit t<70S9S and Ludlum 
::-..wet 2221 "'2fi233;A with a 4~~-::o Ptcbe ;i.PR295~ i'L 
cali1mi:tio1l due ll-30.lOl l 

g 
§ 
N 
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PKG-TIB233-NSTC-SOIL 
T estAmerica St. Louis 

M\!l'l'LG 

MW'l'I,.J 
l'..J\!{'l'J..11\ 

MWTLM 
MW'lT,N 

NO'l'B(S) :_ 

OC'l 
0 O/~ 

003 
()()tl 

00.1_1 

SAMPl,E SUMMARY 

TIH?. 3 ::, ··SOit,PIPl;:CHAR-0 92,. 0912 

'trn23 3 .. HOJJ.,PIPHCHAR-099-0912 
T1BL 3 3 - SOILPlPECHhR -- J.00 ·-0912 

TIB/.33.-SOILPll?li.:CHAR.-101.,0912 
'1'1132 ::, 3 ·· fJOil..1PJ PECHAR-102 ~ 0912 

· 'J'ht: 1malytkal 1t•1,11h~ uf tin: ~;1111p!n !ls!ul ahnvn llfl' prc:.scnttd mt the following pngc:s . 

. AU ca!t.ulmlo11s arc pcrfi;11ntd bd(ir.; r(1m1ding tn avoid round -off cnl)l s in t::ilt:ulmcd rc~ulls. 

- !tt·~ulc~ noln1 ;1;:, "NP'' w~~n: uo: dc!t'i;(<Xl lit t'f ;tlww· 1h1: ~!~!led limit. 

•Thi'- H·pon m\1~1 mi! he WJH<:dun:ll. \'l.t:cpt h: lhll, wHhoul the wr!llc:t app1ovill u( llll' l;1l}m-,1l•!I)' 

· Ht·snlt~ for \hr fo!ii!wlui~ p;11m1w~N~ <He 11\.'Yc-1 1cpoitd Oil;\ tlry weight U;1sis: n•l;)f. con>J~ivit_y, (knshy, lfa~h1H:iil!L !g~1b1hility, J;iyi:r~, oJo:, 

p,1hH fliwr tt:~\. pll, pow~ity ]Ht'~·~tn~', rc;1~·1ivity. 1cdo.x pott'.iitbl. ~pecific gllwity, >pot \c;.h, $\1li<h, wll1hlli!)'. h.'1npo .. tu1~'. ri~n1~i:y. ;m,! wci1:hL 

4of15 

01/15/2013 

09/211/12 :14 :30 
09/2~;/1~~ ()fl: 1 'i' 
09/2:.)/12 09: 10 
09/25/12 14: 09 
09/26/12 00: 22 

F2J040422 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-099-0912 

Quo.1 

Gamma Ra.~226 & Hitr.i By leMl. GA-01-R MOD 

Actln,ium ;!.;;·1 

Actinium 2?.0 

P.oi!;rnnth ~·~ 12 

Bismuth 214 

Cer..lurn 13'1 

L<;>ud ?J() 

:r .. ead 212 

Load 214 

Fotassiu11\ 40 

Radium (226} 

Radj.um 220 

Thµlliurn 2:0B 

Thor.ium 220 

Tho:ri U\fi ?,:Jrj 

NOTE 

·0, Fl 

0.50 
0, 1j(l 

0.!56 

-. 0,tJO.l 

o. 6 

0.37 

0,30 

1Ll 

0.56 
0.50 

0, 1 '/!). 

0. 3'1 

o. i'.-' 
0. J:i 

ll 

" u 

11 

u 

MOC i.s ctotorminod by in1Jl:J«uu1ont porfoi:mmu·:o only. 

flold rosul ts nl'.O grunt:or Ll1nn t:ho NDC. 

u 

0111512013 

Radiochen1is try 

'J'ot<1l 
Unool:t. 

{2 tJ+/-) 

0. :l~i 

o,:t7 

0' l]IJ 

0.13 

0,030 

l .1 

0.12 

0.11 

1. 7 

0 .:::6 

0.13 

0.1'7 

{l,(166 

0.12 

tu, 

pCi/g 

Ct, 'd; 

MDC 

AnAlyi1i,; 
DI\ to 

Batch tt 2284034 
o.SlJ 

0. l.i:I 

0' '(/ 

0.09 
0. 0~_>1 

:-:.(} 

0.12 

o. },;j 
1.1 

l .'i 

0.09 

0 .14 

0 .06?. 

0.12 

l.8 

u, >J 

l. b 

J0/10/li 10/31/12 

10/10/12 
10/10/12 

10/10/12 
10/10/l::-'. 

10/l(l/12 

10/l<l/12 

10/10/12 

10/!0/12 
~G/1.0/.l/: 

10/10/12 

10/10/12 

10/10/12 

10/10/12 
10/l(i/l.} 

0/10/;_;:; 

£0/J0/!_2 

10/31/12 
10/31 /l ~:: 

10/31/12 

10/31/l~~ 

10(31/l) 

10/31/12 

10/31/12 

10/31/12 
10/31/1? 

10/'.31/l2 

10/31/12 

10/31/12 

10/31/12 

io/:n 11;,: 

10/31./l? 

l0/3!/l/ 

F2J040422 
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TIRS- 1oog2012 2'13 GWS 571 

·ey 02scripti()n: (.;amrr1? Walkover Survey {GVIJS) pe:forti.ed at Building 233 Site oi1-Soil above terracotta pipe. 
!.lrpose of the survey is to support: Characterization of scii South to North, iOth Lift, 54 to 60 Inches above !erracotta pipe at 
33 Site.The GlNS was performed !n a Contamination Area tc provide radiological characterization data and identify any anom 

>Jrvey ms ~rformed using Ludium 2221#262337A coupied wlth 44-20 Probe #PR2.95571. 

xceedino. or equal ta tr.e investlgatlon level \ll)_WifE€ 9V8iU::;ted by the project Certi'fi.ed Health Physicist. 
nd a follow up static survey will be performed. 

RWP: 2012 233 JS 02 02 
Start Date: 1010912012 ~~~~--""c:.;._~_:_:_:..:__~___::::::..::.::.::::~~_:::.:==-:.:_....:_:::=:_~_.:_:..:::_~ 

Timt>'. 1044 End Date: 101os12012 Time: 1110 

Approve(l By: 
, i ~, ~i1 I' 
~cl.,~ \JI! c ,_µ,,- \ M ' '!\ l-{Z._cy/ 

JH/WB 

.=R.\1-11-01·' 

PrinifJ;~e i - --~'( Sign"atdfe '- Title 
' i\ l \l i 

0111512013 

;o/c,1 } ''
' Daie 

Page~ 

~1 
\. 

Page 156 of 186 



PKG-TIB233-NSTC-SOIL

158 of 211

f'KG-Tl8233-NSTC-SOIL 

Bldg 233 Gamma Walkover Survey North to South survey#TIRS-10092012-233-GWS-571 

Terracotta Pipe (10th Lift Continued! 54-60 inches) Page 2 of 3 

6022890 6022960 

<Mean+ 3 std dev (19,464 cpm) 

2 Mean + 3 std dev. (19,465 cpm) 

1,,_lii1 O'::::Si20ilam40_ 
1m Feet 

oordinnte s 1'-fNn: CSP Zone UL NA083, US Survey Fuol 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

0111512013 

6023030 6023100 

rf 

'·' 

Oijnuna Walkover Survey Collected on 10/09/2012 
wJl.h Trimble (ieoXH GPS lhtit #70898 and Ludlum 
tv1~Jcl 2/.21 #262137 A wilh a 41\-20 Probe lfPR295571, 
c<i.lihration due 11/30/2012 -, 
Sh{.~ -a world oi Solutions __________ __J 

Reviewed By:: '\LJk_____ Date_!_:::/_l'>i_/~ 
'--T i 

I o 

Q 
0 

"' h 
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. Su rvey#:TIRS-100920'12·033-GWS·S 71 
Building 2 33 Gamma Wa~kover Survey Nor,th to South p-

3 
f 

Above Terracotta Pipe (10th Lift Continued $4-60 Inches) age· 
0 3 

In the 7000s 
0 

In the 14000s 

68 

~.~:~~~r·:'·:·:·.".·; 
'.?0.~;110 . 

lO,Gtm ,

l\J.$01) 

19,000 

1B,500 

16.(l(j.Q 

ff H,NlO 
<..) 17,000-

16,500 

19,000- ..• 

15,5(}0 

15,000 

14,00(1-

14,00Q 

1:\S\JU-

Cf<>f-Elfk:a\ion 

In the 8000,; In the 9000s 
0 0 

In the lSOOOs In the 16000s 

198 307 

Timo 

Method: [i:!.;i~:~- ·--·--·--·--··-···--·-··- . 
Cii!SS,,;t:.:: 

O<i\~ f')<;dO;."oll 

L~·~i~~-'-·-·-- J 

Column:;: - WO ~~-

19 5 

: i 
; i 
01 
1311\l 

01/15/2013 

__ -r_:..._,. ___ 1"_1 

15-l12. 17306 

-;-· 

In thelOOOOs 1h the 1 lOOOs 

0 0 

In the 17000s 1n the 18ooos 

303 138 

... .. 

f1i~1rnui-n; , 

llaxifno~i: 

1
,1rn: 

l;f ::i".!_9'.'!'""' "' 

In the 12000s 
0 

In the 19000s 

51 

;.l 

I ! ' I ' ; 

I 

-~ 

.! '2 

I 
:' 1 
~-;;,: 

·1 ~ ~ 
I • li 
I ~ ·,, 

I 
~~ 
);; ~ 

.. · I 
~j 

I 
! 

-1 
f:Jr...;ikV"bJ'"s (i~J ····· 1 

~I 

l 
193fl9 

r 194&1 

12149:.! 

I 

L .. "" l 

In the 13000s 
18 

In the 20000s 

10 

"f Re/Area 7 

Std Dev 
1,014 

_16,423~ C Me&n=J 

26 locations 
vvith cpm 

219,465 ________ J 
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walkover Kf!'Jey TJRS-108920~2-233-GVVS-571 revealed count rates 
sample was ccHected ra:idcmly on sou above :he terr:::cotta p;pe. The soil 

,op at depth of 0-6 inches r;e!ow ground si.;rface. The soi· containe~ was piaced '.0 a ~6 oz 
whic.'1 v.,ias labeled, witl' custody seal on !ici, p:aced in a zip~ock bag then loaded intc shipping certainer. The CoG y,,as placec ~n 
,.g co:itair;er and a cus~cdy sea! p;acec or. Rd cfsJ-1ipping cont2iner, .t... map of the sa.'Tlple locatior, is attached. 
tfte inC'.vidua: sample container was perforned and recorded or; T!RS....10092012-233-JSS-573 

Cfear/ Sunny Temp: 65 °F Wind: 0-10 mph 

cos 
RWP: 2012 233 JS 02 02 

Start Date: 1Gi0912012 Time: 1330 End Date: 10/0912012 Tl me: 1336 
,,,,,.~"ii'>=) 

Surveyor: James Irvin De~ison 
/)_,, I' ' -l 

Jf-lJVVB •\ ; 
\ ) '\ \ ii & 

--Joi-,--' ,\_\'1.Rf Yv·\ ,, Approved By: 

;=;<M'flC!·' 

Print Name J -/! Sif!'fidfy/it\.... 
v v 

0111512013 

Serial#: 

Probe i#: 

CaL Oue: 

Mcd~i; 

Ser:al#: 

Probe!~: 

L¥2.cf 
Titfc 

Page '. o: 2 

r,/;.'1 /rt. 
'Dau! ~Vi 

i l 
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Bldg 233 Gamma Static/Soll Sample Survey N1>rth to South SurvayllTIRS-10092012·233-JSS-572 

Terracotta Pipe (10th Lift Continued 54-60 inches) Page 2 of 2 

01/15/2013 

6022890 602-2960 6023030 6023100 

• 

' \ 

For Reference Only 

l'-li!Hn• 3rJ'1d<¥(d>MStMll) 

), SUO:i</;"-IS•<r;>l•lo(•bM 

510 20 
~Feet 

001d1nat0 'Stem.· CSP Zone !IL, 

[lata Collected By: Dennis Morrison 

Data Processed tn Treasure Island OfUice 

Gaouna Static/Soil Sam~e Smvcy Collected on 10/09/201'1 
wilh Tumble Gti:iXH GPS Unit #70896 imd L11dlun·1 
Mode:! 2221 #262337 A with a 44·20 f'robe '/IJ>JU95571, 
calibt<ltion due 11130/2012 

/"··._, 

su~aW ~l wot Id of Solution<; 
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TestAmerica St. Louis 

MJi.-J,JR 
MN4.J'l' 

MW4,JV 

MW4JW 
MW.J1JX 

MW4cl0 

Mw1;n 
MWtl1J2 

00:1 

002 
003 
004 

OOfi 

006 
00') 

008 

SAMPLE SUMMARY 

TTH:~ 3 3 ·-DOXJ.,PJPECHAR ·-107., 1012 

TIB233~BOILP1PH;CHl\R~l08~10l2 

TJB23 3 -SOILPTPBCHAR-10 9 ·· l012 
'l'TB233"SOlLPlPECHAR-1l0-lOl2 
TJB.23'.) ~ HOILPIPECHAH. -111-1012 

'l'JB23 J .,rJOILPIPECHAR-112 -1012 
'l'IB233·DOILP:CPECHAR-113-J.012 
'J'JB/. 3 3 ,.SO:CLPIP!i'.CHll ... H-114 -1012 

· l'ltc ;)ll«lrtk;1I rc~uli> iir iht ~a111pk'i li~kd ;1hu\'I'. me pre~entcd on !he frillowing pngcs. 

·Ali l;;1ktii:nlon~ :ul' 1u:1rurmt11 hdi\10 l'HUnding lo ;w1•ld wund-ufr' cnori; io c;ikul:ut•tl H:~uri~. 

· !{~~uh$ Hmcd ;:;s "ND" W0!C l\Ol ill'li'C\td ltl {ll ;1h<}\'l' '.\W Wl(<:;I limit 

"·n1ii; 1<0pHtl m1i~t 111l! h: u:prudu,:nl, t.\t:Cpt in folL w!th()ut !It<; Krill¢JI :ipprM·n! of 1!w bhc)r,1t\!ty . 

. R6nlb fol foe- to!'.owing p;g\iul<'\N;. ;He ncve; rcpo!lc-J on a <lry weigh: bash;: <:<>!or. (<J!f•)~i\·i1y, Jen~i!S, !'i:\>l1poi11t. ii;niuhHity, 1;1y«l5, mhn, 

palm filtt"'. lb\, pll, r,1ni~iry p!'ti~\Hl', n::!>,.'tlvily, 1<.'1hJx F0h:n~i;i\, Sjl('.dfi<: gu\"ity, .<.p(l! l\'51~. 'o!iJ;;, .\•1luhifa~. k'lq:cr:1hlll', vh(·c~::y, :n1,1 W<'~tht. 

4 of20 

0111512013 

10/08/12 J.'.l: :;,<;; 
J_0/09/1): 13: 36 
10/10/12 09,39 
10/10/1'.J. 11, l'/ 
10/10/12 on ,,10 

10/16/12 ;10,•.o 
10/18/U 10' '>(l 

:L0//.3/12 14 '04 

F2J250412 
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T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-108-1012 

Radiochemistry 

Qua! 

Gamrna Ra-226 C. Iii ts By EMJ,, GA~Ol-R MOD 

Actin:i.um 1!28 

B,ir;m1.1l~h 21:_~ 

Bismuth 214 

J,ead 210 

Lead 212 

J_,ead 214 

l?otassiunl 40 

Radium (226) 

Radium 2?:0 

Thal;l..ium 200 

Tho.t:iUn\ 223 

'J.'ho,:ium 234 

Uxaniiim 2:3B 

NO'f£ 

o. [ifl 
fi,<l\i 

0,!)5 

n. G~; l 

1,:J 

0.50 

0.62 

10.::: 

0.&5 
0.58 

(l,2{12 

0.58 

LO 
(i.; 

i. a 

u 

u 

u 

u 

u 

Data zu:I'.! i11oomploto H:l.L-hout tho ct\so narrative. 

MDC i!1 detonninud by j,rintrum0nt p0tfoi:mance on1y. 

nold .t'twulbJ Nro (p:ontor than the MOC. 

Total 
Uncmrt. 

12 q+/-) 

0.15 

o, 67 

0.17 

0. O•:ll 

0.14 

0.15 

2,1 

0.17 

0.15 

0 .O'lt. 

0.14 

1.1 

1.1 

u Result 1v 1rASf.l l:hnn tho aa11tplt.~ dotectiou limit. 
7 of 20 

01/15/2013 

RI. 

pCi/g 

i1' ;,,) 

MDC 

P1:ep 
Oate 

Analyni.$ 
Dato 

Batch ii 2303048 Yld i 

0.26 

I. l 

0.14 

0. O'/% 

1, B 

0.11 

0.11 

1. 4 

,: • (j 

0.14 

0.26 

0.0?9 
0.11 

l '·1 

u' ,1,; 

l,7 

10/29/12 Jl/lG/I~ 

10/29/12 

J0/29/12 

10/29/12 

10/29/'.L;~ 

10-/29/12 

10/29/12 

10/29/12 

10/29/12 

L0/29/:2 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
"';_(l/29/}? 

10/29/12 

11/J.6/12 
li/)(,/-12 

11/16/J.2 
l_J/lii/12 

11/16/l? 

l.1/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/1.6/12 

11/16/12 

i J / 1 f;/)? 

11/16/l2 

F2J250412 
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amma Wa:iKover ~urvey g pe 
of the survey is tc support Character!zation of soil South to North, 10th Lift, 54 to 60 inches above terracotta pipe at BJilding 

.The GWS was performed in a Contamination Area to piovide radiclogicai characterization data and identify any anomo!ies. 

SUN6)f WaS pertormed uSiri9 tUdIUrTI 2221 # 262337 A coupied with 44-20 Probe #PR295571. 

reas exceeding or equa! to the investigation !evel (IL) will be evaluated by the project CertD~d Hea!tfl p))ysicls1. 
and a foBow up static SUN.SY-Wffrbe perf6rrTied. N6-iO:ciiti6riS \\!ere above the-1riStrWment S!)edfic scan !L 

RWP: 2012 233 JS 02 02 

st~rln~ti:>:~1~0~11~01~2~01~2:_~--''.'.".:::_~___c~:'._~~~::::::::_::::::::___~~.:.::..:.::.::.:::____:_:::;=:_~~-'-'-~~ Time: 1025 End Date: 1011012012 Time:: 1043 

JHiWB 

Approved By: 
\ \ 
-\<:>~ \~ .~ .. · ~ ·~ ~- ·~ ~( 

/Sigirarure "-.. 
;J ,. 

Title Print Name 

2.!/-7l-C1·1 

0111512013 

Page ;oi_ 

1.0,/, ft,_ 
Date K,/0 
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Bldg 233 Gamma Walkover SuP1<s~E!'lilnRhctooSouth survoy#TIRS-10102012-233-GWS-581 

Terracotta Pipe (10th Lift Continued 54-60 inches) Page 2 of 3 

6022890 6022960 6023030 6023100 

.. ,._·_·.· 

-~,, .. 
. .. ••..... 

"M\Ctifl l 3 std d<W {19,11(.H cpm) 

:t Meao + '3 std dev (19,4B$.;pm) 

510 20 
lllllll:=lllli!lllFeel 

oordinatc s stern: CSP Zona UL NA083. US Survo Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/15/2013 

Gam1na Walkover Survey Collected on 10/10/2012 
\Vlth Trhnhle (icoXH GPS lJnit #70898 and Ludlrnn 
'hiJ.odel 222 l #262337A with a 44M20 Probe #PR295571. 
calibration due 11130/2012 

,--·{' 

Date I o/1 /;;. 
r I 
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s u rveyll :TIRS-10102012-233-GWS-581 
Building 233 Gamma Walkover Swvey North to South , f 

Above Terracotta Pipe (10th Lift Continued 54-60 inches) Pdge 
3 0 3 

In the 7000s In the 8000s In the 9000s 

0 0 0 

In the 14000s In the 15000s In the 16000s 

291 248 69 

In thelOOOOs In the J.1000s In the 12000s 
I) 0 7 

In the 17000s In the 18000s In the 19000s 

14 2 0 

rlinim1,1rn; -·----------------

i!D}(imurn: 

.1'l180 "' 

18'169 ,--, 

11238831 I'·;; I 
14906 ' 
1--137')' , 

Jorn: 
)JN.n: 

932 -

I ' 
[J]showS1d. O•~v. 

t'.;~::{" ~''"'''"""' '" 

30, 

20~. 

Ii ·JC~-
~ 10 

[I, __ ±::: .•• ~. 
18,500 

18,rH:W-

1·1,suo 

17,01}0 

16,C•Oll 

1tl,UUU 

;;r;: 15.500 
"-0 

15,0llO 

14.~:.>llU 

1-!t,lWO 

13,$GO 

13,0{:{1 

12,SGO 

01/15/2013 

Scatter-plot 

Time 

I 
'lfl409 

0 f2iemenls in Cl<iss 

8u:ak Values 

1:~:: 

I 

In the l3000s 

113 

In the 20000s 

0 

0 locations 
with cpm 

219,465 
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~~;~i8\.T:.:· ' Page~ 

Soil Sampl ~:-ig an.(i Gan;f!1:? __ $'.'~:liC:§_tJf\ltey meas<.lrernents collected at: Suildina 233 Soil ?.round the 
purpose of this survey-samp~~ is to provide: Characteri2'.liltion of soil South to North 10th Lift 54 to 60 inchas 

-at BidQ 233 Site. The re.suits of gamma ¥.alkover survey 1'lRS-i0102012-233-GWS-581 revealed no count rates 

merit specific lnvestiga:Jon leveL Samples were coHec:-ec: :-andom!y on soi! a"'Ound the terracotta pipe. The soi! sample 
·soosa.bJe plastic scoop at depth of lJ.-6 inches be!cw g:oi.md wriace. Soi! co!"ltainer is a 15 oz piastk: }ar which was 

wtl:t: rustOOy sea: en ltd, placed in a ziplock bag then~ into shipping container. The CoC \11as ;;;!aced in the shipping co~.ta:ner and a 
seal placed on lid Of shipping ~e.-- A map cf the samp!e Joca:fons ls attached. 

of :ndividual sample containers ms pe:iormed and. recorded o:-i TfRS.. 10102012~23Wss.583 . 

Tenl?: SQ 'F Wind: C.1fl mph 
Custodv:TI Sui!dinci 233 EMAC 009 

233 JS 02 02 ~-'o:!e!: 2221 Madel: 19 

Ser:al #: 262337 II sen.a:#: 
!! CaLD:.Je: 11/3012012 C2,.!):.1e: _ 

"""'""G(&>"*l 17767 II Sk9q1oo): " "'"'' 
Re!Afea1L{Sa1k) 19i65 j AreaB~o 8 u:R/'hr 

Site Location? i Sa!/Unsat: sat 

Time: 1107 End Dare: 1011ot2012 Time: 141478 

1'if9/2012 
Dennls Morrison 

oz Exposuie Rau- Commer.ts 

dpmncoem:2 

<or> I µR!hr 

IL -1 Contact Contact 

! 

tt {J/y 

Approved By: 
[\ 

,.. : "'.J \'J.6..o .//,,. 

'· 
(\ l,! ) "'. ' ' ' "'-i ,) {,, ,tl-c. r---

JHM!B 

PrinFiiame r /SignatU're 
i ' ' t 

TjtJe 

1c/t1 /, 
' Datt! 't=-"/\ 

~RloJ.'l'i.t1-~ (; 

--mtIBl2Ct3 ·---·--·---- _____ .?.age 166of186 
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Bldg 233 Gamma Static/Soll Sam pl<• Survey Nmth to South Survey# TIRS-10102012-233-JSS-582 
Terracotta Pi po (10th Lift Continued 54"60 inchea) Page 2 of 2 

01/15/2013 

6022090 60:2-2960 

'f 

\ \_ 

6023030 13023100 

g 
.;e 

N 

N 

For Reference Only 
Sensor 1Nt. lf26233TA 

~ ~W-S:ll • S sWo:h'V (I il3li4 q)(f~ 

:. MtcJn • ;ltlll dvi(19,465 qx.-$ 

Data Collected By: Dennis Morrison 
Da.t~ Processed In Treasure lsland Office 

Gamma Statit'/Soil Sampl~ $mvf:y Coll«'kd on lO!l0/2012 
with Trim bl.;; GeoXH GPS Unit f/10898 and Lud!lu\l 
Model 2221 #2'5];3.37 A wifh a: 44-20 Probe #PR.295571, 
calibration due 11130/2012 

Data 1n/11 / p:~~ ' ,~-·-
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SAMPl,E SUMMARY 

F2J2504J_?. 

Sl\MPL!i:D SAMP 
DATE TIME 
------~--

MW4JR 001 TIB233··SOII,PIPECIIAR-107-1012 10/08/12 14 :56 
MW4JT 002 TIB233-SOILPIPECHAR-108-1012 10/09/12 13:36 
MW4JV 003 TIB233-SOILPIPECl!AR-109-1012 10/10/12 09:39 
MW4JW 004 TIB233-SOILPIPECHAR-110-1012 10/10/12 11: 1'/ 
MW40X 005 TIB233 -son~PIPECHAR-111-1012 10/10/12 08:40 
MW4JO 006 TIB233-SOILPIPECHAR-112-1012 1.0/16/12 10:40 
MW4J1 007 TIB233-SOILPIPllCHAR··113-1012 10/18/12 10:50 
MW'4i.J2 008 TIB233-SOILPIPECHAR-114-1012 10/23/12 14:04 

NOTE.~(S~) ~' ----
- The analytlcal results of the samples listed above are presented on the following pages. 

- Ail calculations ate performed before rounding to avoid round-off errors in c111culatcd results. 

- ResuHs noted as "ND" were not detected Mor above the stated limit. 

- Th ls report must not be reproduced, except ln full, without the written approval of the laboratory, 

- Results for t!rn following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, lgnltability, layers, odor, 

paint filter test. pH, porosity pressure, reactivity, red ox potential, specific grnvity, spot tests, solids, solubility, temperature, viscosity, and welghL 

01/15/2013 Page 168of186 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-110-1012 

Lab Sample ID: F'2J2S0112-001 

Work Order: MW4JW 
Matrix: SOI, ID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By EML GA·Ol·R MOD 
l\.ctinium 227 -0.06 u 

Aot;lnium 228 0.40 

Bismuth 212 -0.003 u 

Bismuth 214 0.58 

Cesium 137 -0.014 u 

J,ead 210 0.5 u 

La ad 212 0.35 

Lead 214 o. 45 

Potassium 40 10.2 

Protactinium 231 0.25 u 

Radium (226) 0.58 

Radium 228 0.40 

'.l'hallium 208 0.205 

'!'horium 220 0.35 

Thorium 234 O.tJO u 

uranium 2J5 0.18 u 
UrBnium 238 0.40 u 

NOTE (S) 

Datu ara inoomplete without the aaae narrative. 

J;fDc is determined by instrument performance only, 

Bold results are greate:r than the MDC. 

Radiochemistry 

Dute Collected: 10/10/12 un 
Date Received: 10/25/12 0845 

'J.'otal 
Uncert. Prep 

(2 cr+/·) RL MDC 
Dato 

pCi/g Batch # 2303048 

0. 2;l 0.44 10/29/12 

0.15 0.24 10/29/12 

0.50 0. 92 10/29/12 

0.14 0.11 10/29/12 

0.047 0.082 10/29/12 

1. 4 2.2 10/29/12 

0.11 0.12 10/29/12 

0.12 0.11 10/29/12 

l. 7 0.7 10/29/12 

0, 67 1.2 10/29/12 

0,14 0.50 0.11 10/29/12 

0.15 0.24 10/29/12 

0.063 0.054 10/29/12 

0.11 0.12 10/29/12 

o.::d 1. 7 10/29/12 

0.22 0.36 10/29/12 

0.57 1. 7 10/29/12 

u Result is less than tho sample detection limit, 

Analysis 
Dato 

Yld % 

11/16/12 

11/16/12 

11/16/12 

11./16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/l 2 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

ll./16/12 

11/16/12 

11/16/12 
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Gamma 

Walk-Over 
(cpm) 

19,508 
-· 

20,788 

19,487 

20,813 

19,871 

20,037 
~-

19,578 
~~--------~ 

20,077 

19,557 
. 

19,840 

21,469 

20,664 
------

19,576 

~9,487 

19,871 ---
25,307 

Lift 11 (60-66 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate 
Data for Building 233 Site, Soil Above Terracotta Pipe, Depth 60-66 Inches 

Gamma Gamma Gamma Gamma 

Walk-Over Walk-Over Static Static Biased Soil Sample # 

Northing Easting (cpm) cpm >IL? 

2127356 6023089 16,140 No N/A 
----- - -·----- ------- ------

2127357 6023089 17,335 No N/A 

2127359 6023087 14,053 No N/A 

2127402 6023063 13,610 No N/A 
-----

2127362 6023086 13,460 No N/A 

2127359 6023089 14,017 No N/A 
-----

2127361 6023090 13,896 No N/A 
------ -------------- ---------------- ---- ----- ------------- -------------------------

2127359 6023088 14,195 No N/A 

2127399 6023064 16,928 No N/A 

2127399 6023064 14,511 No N/A 
--

2127402 6023064 17,334 No N/A 
-

2127403 6023064 15,047 No N/A 
---------------~- - ------~----------------------

2127403 6023063 13,570 No N/A 

2127360 6023087 14,835 No N/A 

2127362 6023085 14,139 No *Tl B23 3-50 I LPI P ECHAR-102-0912 
~-~--

2127457 6023039 17,870 No **Tl 6233-50 I LP I PECH AR-111-0912 
---

Soil scan IL ~ 19,465 cpm 
Soil static IL~ 19,165 cpm 

Soil 
Sample Ra-
226 (pCi/g) 

N/A 
-----·------------

N/A 

N/A 

N/A 

NI;:-
N/A 

N/A 

N/A 

N/A 
--

N/A 
-~N/A~ 

N/A 

N/A 
--

N/A 

0.38 

0.94 

*Waste characterization sample location randomly selected from GWS count rates that were greater than the 

instrument-specific IL 
**Waste characterization sample collected at highest GWS count rate location. 

NOTE: When GWS count rates above the instrument-specific IL were clustered together, as shown on survey 

report #GWS-534, the soil was di posed as LLRW and placed in EMS bins. 
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233 GWS 534 

233 Site en the sol! above the exposed 
ipe.The purpose of the survey is :o support: Charac:erizatlon of soil East to VVest and South tc North. 11th lift 

hes above terracotta pipe at BuEding 233 Site. The G\/VS vvas performed in a Corrtamlna:lcn Area to provide 
charaaertzation data and ide~Jify any anomolies. 

urvey \vas performed using Ludl:.im 222-i # 262337A-CDUP!ed with 44-20 Probe #PR2S5571. 

reas exceedin9-or e<fi.;artO-tr,E)_i_~y~gigation level (!L)\vill be evaiuated by the project Certified Hea!thptiyslcist 
a TO!iOi.V uP stavc·survey~Vin be performed. 

RWP: 2012 233 JS 02 02 

Start Date: 0912512012 Time: 1000 End Date: 0912512012 Time: 1105 
1¢':".r....:;:r.,,,.) 

I
;. Surveyor: James trvi:"I L.'1:::111n~ r1\.>i1,~v1' 
,(~'fl"'=) 

r; Su 

JHIWB 
\ \ \ i 
.,\.''-"· ... 1. 
/-- "'"·· Approved Sy: \ \ \\11 . :oV'-~ ~..,,..,c\ ... ~,r 

Print Name ~ ;(signature J. .' u v F~M-T;-0'-~ 

0111512013 

Mo:!el: 

se·iaF#: 

Probe f#: 

Cal. :me: 

Mc<!e~: 

Ser:a1 # 

Probe i #: 

Cal. D~e: 

l-·il .. t -r 
Title 

_tg/_;s;/;z. 
Date 

Page 1 v: 3 

,1::;,.,.,,, . \ .. 

Page 171of186 
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Bldg 233 Characterization Gamma Walkover Survey North survey#TIHS-09252012·233-GWS-534 

to South and East to West Above the Exposed Top of Paga 2 of 3 
the Terracotta Pipe (11th Lift 60-66 inches) 

01/15/2013 

6022960 

<Mean-+ 3 -.;td <lev ( 19,464 cprn) 

2 Mean+ 3 std dev {19,465 cpm) 
0 510 20 
"'" Feet 

5023030 6023100 

Gamtna Walkover Survey Cbllected on 9/'1-5/2012 
with Trimble GeoX!I GPS Unit #70898 ru1d 

Luclluro l\llodel ii21 lf26233JA with a .tl4-20 Prob~ 
#PR295S71. calibration due 11/30/2012 

Page 172 of 186 
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Bulld!nc 233 Ga1uma WalkoV(?rChar.acterlzatlon Survey Survey#:TIRS·092S2012 233·GWS·;,J4 

East to We.st and North to South Above Exposed Page 3 of 3 
Terrac()tta P!pc (11th Lift 60-66 inches} 

!11the9000s h~ the JOOOOs In the llOOOs In the-12000$ In the 13000s In the 14000s In the 15000s 

0 0 3 41 220 530 524 

In the 16000s In the 17000s In th• 18000s In the 19000s In the 20000s In the 30000s In tlw 40000s 

459 401 246 151 236 51 11 

DM.)!.'xd(i<:w. 

f !;.~cl ... ~l<.fl\v. 

fshowstd.ocv, 

200 -

'" I ,1 ---1, 
11611 20"3fi'.t 

-••-,·-·-'-t-~" 
29054 

Sc;:ittorph::.t 

01/15/2013 

:i,;,4,,"10,.·.1;,tw>n: , 

"~'0n;s1 

i7<>n· 
}!;>24:S 

Jns ~ 

6fll<>kW>\..;<!S 

.. l.\!-i.'i. 

-iM37 

383 locations 
with cprn 

?:19,465 

Page 173of186 
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?age 1 c: _ 

rvey Description: Building 233 Gamma Static characterizatbn surve 
ito Nort,1-; 11th Lift, 60 to 66 inches.Static survey measurements were conducted after results frorn the Gamma \Naikover Survey 

;sr.owed count rates above the \nstrument specific investigation !eve! (IL). Reference survey# TlRS-09252012-233-GWS-534. 
Static measurements were taken at 1 Ocm above the soil inside of a posted Contamination Area. 
No iocationS-Were above the instrumer.t speClfiCStat!Cll. 

RWP: 2012 233 JS 02 02 

Start Date: 09/2€12012 Tlme: 0920 End Date: 09/2612012 T~me: · 1056 
"'"l<i:">:::e) 

S01f"Oi1 South to North i 1th Uft 
Soil on South to North 11th Uft 

3 Soil on South to North 11th Uf!: 
4 ·so1fon South toNOrth-fft1-·cnt 
5 Soll on Souffi-fO-NO"rth-1-;fth Lift 

6 srn1 on-S6Ufri fo North 11th Lift 
7 Soll on South to North 11th llft 

8 Soi! on South to North 11 th Uft 
-Soi! on South to North 11 th Lift 
Soll on So:Uth t6 North 11 th Llft 
Soil on Soi.Jth to North 11 th Lift 
Soil 011-SOUfh" tONOii:h-Ti th Lift 

JHIWB 

Approved By: \
i ' ' i I I , 

-..Jt> v-. . ...J '~'.:?r q -er \,..,,L\ \ ~ ....--,., l-rC.~c I~ 
FRM-T1-C!-'. 

Print Namif u/\ Signatre Title 
: IJ 

A:/~1 /;_ 1J1iA 
1 Oat~ fU~ \ 

0111512013 Page 174of186 
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:2 
N 
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PKG-Tl8233·NSTC-SOIL 

Bldg 233 Gamma Static Survey North to South Survey# TIRS-09262012-233-JSS-545 

Terracotta Pipe (11th Lift 60·60 inches) Page 2 of 2 

6022960 

S'llrnpl~ Wro\ion ~ _ NO~!hin.L_ 
1 2127356.365 -------
2 2127357.323 __ " ______ 
3 2127358.854 

---·-
4 2127360.003 

5 2127362.149 
--·- -·----

6 2127359.429 
·-··--· 

7 2127361,.441 

~Moan+ 3 ~Id Uev (19,40'1 cpm) 

0 s-15f)i)2b3s!ddov(19/l6!icpm) 

f!!!CJl!l!!1!!I Feel 

6023030 

East!ng _ 
6023089.308 -----
6023088. 542 

6023087.393 

6023087.010 

6023085.560 ----
6023089.499 -----
6023090. 162 

" 

oordlnote system: CSp Zofle llL NAD83. US Survey Foot 

Data Collected By: Dennis Morrison 

S~mple LNation n 

8 
··-·---

9 --·--
10 ---· 
11 ·--·--.-----·-
12 

13 
~-----

14 

6023100 6023170 

~rthing Eastin!L__ 

2127358.851 6023087.624 

2127398.871 6023064.226 ----
2127399.445 6023064.226 ---
2127402. 126 6023064.417 -·--------
2127402.700 6023064.230 

2127400.790 6023062.890 

2127401.551 6023062.G94 

Ganuua Static Survey Collected on 
9/26/2012 with Trimble GeoXH GPS Unit #7089& ond 
Ludltm1 Model 2221 #262337A \Vith a 4'1··20 Probe 
iiP1{295571, calibration due 11/10/2012 
,/·, 

s.fuV\}"' a \IVOrld of Solutions 

Data Processed In Treasure Island Office 

0 
0 

'" -~ 

~ 
N 

01/15/2013 Page 175of186 
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,/"\ 

rf~· 

JSS 539 

JH1WB 

Approved By: ~ \"~ \i"" ·.~ 
Print N~me 

;R»~--:t-:)<-1 

0111512013 

C\. 
! 

11 ._j 

PKG-TIB233-NSTC-SOIL 

(_,.(J..._c r 
Title 

!D/'f/,'-
Ikte 

Page 1 cf 2 

1//v\ 
Ci 

Page 176of186 
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Bldg 233 Gamma Static and s()~f~~ill~1m{f~urvey Survey# TIRS-09262012··233-JSS-'139 

North to South Beside the Exposed Terracotta Page 2 of 2 

Pipe (11th Lift 60-66 inches) 

0 
0 

~ 
N 
~ 

N 

6023030 

A St~UcJSoil S;;impl<;! Lor.:ution 

< Mcao+.3. !;!d dav(19,46'1 cpm} 

O 
6
1 ~QS2.Q3 std dev (19,465 qnn Sc:Jn ll) 

w Feet 

6023100 6023110 

r ~eferEinc:El l:Ohfy 
Gamma Static/Soil Sampling Survey Collcctc<I on 
9/26/2012 with 'fritnblc GcoXII Gl'S Unit 1170898 and 
Ludlum Model 222 l #262337 A with a 44-20 Probe 
#PR29557l, calibration due 11/30/2012 
fy',,, 

S~a'i~·· a world of Solutions ;oordlttuto sy;:;teni: CSP zone Ill. NAD83, us Survey Foo! t_ __ ,.;.:_ ______ ..,.:. __ _;,,_. ___ L _____ , _________________ ,_, __ 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 

/~ / 

Reviewed Bt::_.-::3~-==c--~- Date /t/7 /!-t. 
01/15/2013 Page 177of186 
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T estAmerica St. Louis 

f»lWTLG 

MW'l'J.i,J 

MW'l'L1K 

MW'J'LM 
MW'IT,N 

001 
oo:~ 

003 
()()11 

00!.> 

SAMPLE SUMMARY 

F2J040~?./. 

'£'1H2 3 3 "S01J,?1PECHAR~ 098 ·· 0912 

'rID233-SOILPIPECHAR-099-0912 
'l'JDLJ 3 -OOil,PIPEC:Hl\R·· J.00-091 i'! 

'J'Jn:~ 33 "SOJl.Plf1i;:CHl1.lZ·· lOl-· 0912 
'l'IH233 -son,PIPECHl\R-102 -0~12 

. The armlytit'i1l 1c:.1111s or !he ;.l;\lllpk~ li~Jctl ahow~ l\f(: prcst.11tNl (HI \he following [llll~C~. 

·All caltulatinm arc pcrfonncil b('l(1rn wnndia~'. IO 1tVvhl rou1uJ-off errors in cnku!at<:il rc~;nlh. 

ltcs\ilt$ llOl~'ll i!S "ND" \Vt\fC llll\ (IC(('~"[(XI lll ()I" ilb"Ve 1hc st:m.'(l limit. 

, Thh rl'1l<ll! 111\1~1 H.'l! hr J1:pr1Hlun·d. C\Ccpl In fu!!, without lite wrin0;1 nppiov,11 of till.' l;1hnr.l\1Hy. 

- lh'milb for t!w fl>lh1wl111: t1;1ni1H~!_t'l} <a~· IH.'V~\! n:p,Hh~d m: ll <.lry weight ll:1:;is: r1,tor, ~orhis.ivily, d~nt.i!y, fhl~h1\olnl. !)1HIUihiliiy, htp;;ts, mlo1, 

pairn liiwr (<:~\, pll. pm<,;~!1y JllC·'~llF', n.<1<:1ivlty. u·,J~;;1. poicntbl, ~pedtk grnvity. c<pt>: t~~ls, i:ofoh, wlubiliiy. h.'rnjJrJ,\\\11\:, \-i,to~i;y, nm! '"'dftht. 

4of15 

01/15/2013 

09/211/J :~ 

09/215/'.!~ 

09/25/'.L2 
09/25/12 
09/26/17. 

F2J040422 

Page 178 of 186 
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T estAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-102-0912 

Radiochemistry 

L.:tb !);_unplo ID; F'),){)tJO!i/.?.-00~) 

Work Order: MW'l'LM 
1>1te CoJJoet(~d: 
Dt1te Huco]_V(~d: 

09//G/:L? 0922 
l0/04/12 onso 

Mat1::l_;{: no1,1u 

Total 
uncert. 

Pa.t:ttmotor Result Qirnl (2 o+/-) 

Gamma Ra-226 & Hits By EML GA-Ol-n MOD 
Actinium 227 ··0.03 u 0' ~)J 

A<:tinium 228 0.30 0.16 

BiBNllth 2J.? 0.23 ti 0.50 

Bismuth 214 0.3B 0.12 

Cen'iurll 13'J 0.009 0 0.033 

r~ead 210 1.6 1.1 
Leacl 212 0.37 Q.l.1 

J~ead ?.14. 0.47 0.12 

Potassium 40 0. '· 1.6 
ProLactinium 2Jj 0.32 (I 0.1}3 

Radium (226) 0,38 J 0.12 

Radium 228 0,38 O, J,G 

Th<,1.ll;Lum 208 0.159 0.052 

'l'horium 22:a o. 3'1 0.11 

Tho:c:L\nn ~31 0.29 u Q. tj) 

U.r<:inium 23~.J 0.14 u 0' 17 

Uranium 238 0.29 u 0 .fJl 

·---~~-
__ ,, ___ , _________ "'--"-··--·-"·-----~"-' 

NO'l'E {S) 

Data ar<'.! inoompl0ta without tho oaaet narrative, 

MDC iu d(~teuninr,1d, by .i.n1.:1tr.owont pe.1,·f:o.rmanoe only, 
Bold results arer g~oater than th.0 MDC. 

RL MDC 

pCi/g Batch # 
0.90 

0.22 

0.86 

O.l3 

0.060 

1,5 

0.10 

0.13 

:L.2 

1.S 

0.50 0.13 
0.22 

0.047 

0.10 

l.% 

0.213 

l .2 

J 

0 

Heault is greato?; than sample detection limit hut less than stated r.opot:ting l.lrnit. 

H.e~•ul~~J51oss than tho sampla d&taction limit. 

01/15/2013 

i.>i::op Analy1Jis 
DatG Pate 

2294034 Yld % 
10/10/12 1(1/31/1?. 

10/10/12 10/31/12 

10/10/1?, 10/31/12 

lO/l.O/l.2 10/31/12 

10/10/12 10/31/12 

10/10/12 10/31/J.2 

10/l0/12 10/31/12 

10/10/12 10/31/12 

10/10/12 10/31/12 
10/10/12 10/.'31/12 

10/10/12 10/31/12 
10/l.0/12 10/31/12 
10/10/12 J.0/31/12 
10/10/l.2 10/31/12 
10/10/12 10/3]_/12 

10/10/J ~ 10/:}J/l?. 

10/10/12 10/31/:i.;.;: 

F2J040422 

Page 179of186 
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TIRS-

rvey Description: Gamma Walkover Survey (GWS) performed at Building 233 Site o:i soil above terracotta pipe. The 
pose of the survey is to st.:pport: Charac~erizaticn of soil South to North, 1 'l th Lift, 60 to 66 inches above terracotta pipe at Buikllng: 
Site.The G'NS was performed in a Contaml:"iation Area to provide radiological characterization data and ldentlfy any anomo!ies. 

was pert"6rined uslnQ LUdJUm 2221 # 262337A coU-PTed witf', 44-20 Probe #PR295571. 

exceeding er equa! to the investigatiorl:evel (!L) wiH be evaiuaied by the project Certified Heaith Physicist, 
a fo!~O\".' up static survey will be perfomied. 

RWP: 2012 233 JS 02 02 
Start Date: 10/09/2012 Time: 1420 End Date: '10!10/2.012 Time: 1500 

JH/\IVB 

Approved By: 
' ' ' '\ \.\\ (\ii 

"-.)~ /'.;J \1./\~ v-- 'l.,,l/1\.) ! ·" 
Print Name I 

~R~\."Tl·C1-' 

01/15/2013 

Mede:: 

Ser:a1tt: 

?rot>e/#: 

CaL D;;e; 

Model: 

Serial#: 

Probe/#: 

l.i<Z..c_J 
TitJe 

Page "i of 3 

;.::;/,,Ir--
. Date ~ 

Page 180 of 186 
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Bldg 233 Gamma Walkover Survt.!ll'fNl!i'~tNSfE>!tf~uth 
Terracotta Pipe (11th lift ContinuEid 60-66 inches) 

Survey/ITIRS-10092012-233-GWS-575 

Page 2 of 3 

<Mean+ 3 std dov (19,464 cprn) 

~ Mcan 't' 3 $!d dov {'10.466 cprn} 

0 10 20 40 -= Feet 
Coordinate system: CSP Zone !IL NAD83, US Survey Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/15/2013 

Gan11na Walkover Survey Collected on 
J0/09/2012 with Triinblc GeoXll GPS Uni! #70398 and 
Ludlun1Model2221 ll-262337A \Vith a 114~20 Probe 
#PR295571, calibration due 11130/2012 

Ll Sliavv'" a world of Solutions 

Reviewed By: ___ 4.~---
Page 181 of 186 

0 
0 

"' " "' ~ 
N 

N .... 
0 
!:! 
0 
~ 

0 

2 
"' Cl 

5 
D:: 



PKG-TIB233-NSTC-SOIL

183 of 211

PKGTIB233 NSTC-SOIL 

Building 233 Gamma Walkover Survey North to South 

Terracotta Pipe {11th Lift Continued 60-66 inches) 

Surveyll :TIRS-10092012-233-GWS 57•; 

Page 3 of3 

In the 9000s 
0 

In the lOOOOs In the 11000s In the12000s In the 13000s In the 14000s In the 150005 
0 0 0 3 67 167 

In the 16000s In the 17000s In the 18000s In the 19000s In the 200005 In the 30000s In the 400005 
201 163 108 45 38 0 0 

t 
Continuation 1 

... .,,.,,,..,,. _r:
:·'""'' ! ,,,,,,,~ 

"""'"'""' 
L·~~~~:J f_'_.,,~:.,_ J 

' 

1 
Continuation 2 

' " 

_________ ±_ ____________ _ 
r-----------~----------·-----,,r· 

"'''j >tooo-:. 

"-'"" "flXl 

"""" •J.<w-_. __ 

I 

I 
I 1 , I 
I: 
'' ; -1 

I' 
' .. J ! 

-~----··---------------J 

*Standard Deviation, Mean, and Investigation Level (IL) from Soil 

Reference Background (Location?) 

01/15/2013 

with cpm 
i'.19,465 
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PKG-TIB233-NSTC-SOIL 

!CAL SURVEY FORM I SAMPLE COLLECTION LOG 
ilRS- 10.102012 233 JSS 584 

•eseription: Soil Samplin_g and Gamma Static Survey :r:easuremer:t co!!ecteC: at Suild!nc: 233 Soil above the 
1e purpose of this survey~sampling ls to provide: Charac""..erlzation of soil South to North 11th Lift SO to 66 inches 

-" -· ··• -~"l c;~,.,_ 'T:-..-, ~"'"'"i+~ ,.,.i: ,.._,_ ...... ..., ,.,,.,1:, ... ,,0. "' '"''""" T!O<:< ~rino_,,...,~":!. "l".<-:i .C-:::\MQ :::.7:::. ,,,,_,,,...~·,...,. ,,..,.,, .,..,t ,....,."". 

cc!lec:ej ;andomly on so11 above :he terracotta plpe. The' soil s2rn::;ie 

009 

Start Date: 1011012012 Time: 0840 End Date: 1or10i2012 Time; 0845 

JH/WB 

Approved By: 

FRW--:-J1.· 

01/1512013 

- ~ ~ 
·. I ' • \\ i' 

.. ..\ ~) V-._-v \Jr.;, .c: .Jll"' t-.>V...._ 
Pr}nt Name f ignature 

' 

Model: 

Serial#: 

Probe/# 

Ca!.O:Je: 

Model: 
Seri-a!#· 

[_.yf_e_ r 
Title 

JI / C::.;j1L 
loatb 

Page 1 cf 2 

i/ r/U\ 
" II ~ 
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Survey# Tlf<S-10102012-233-JSS-584 
Bldg 233 Gamma Static/Soil Sample Survey North to 
SouthTerracotta Pipe (11th Lift Contihued 60-66 inches("90 2 

of 
2 

6022890 6022950 

\ 
\ 

<Me on i- 3 sM dev { 19,464 cprn) 

a Me;;m •- 3 Sti:J Oev (Hl,4fi5 cptn Scan IL) 

0 1020 40 
• 1 Foot 
QDidinate syQ.tem: CSP Zotie 111- NA003. ll$ Sur'.'ey Foot 

Oata Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 

01/15/2013 

6023100 

\, 

60'23'170 

111,,_ 
~ 

~'" • 

Gamrna Static/Soil Sanlplc Survey Collected en 
10/l 0/2012 with Trin1blc G-eoXH OPS Unit #70S9S 
and Ludlmn Model 2221 #262337A wilh a 44~20 Probe 
#PR2.95.571, calibr~tion due 11/30/2012 
l,.-'>, 

.Sli-a'l.M - a v,/Orld of Soluticns 

CI '' Reviawed By: __ . __ l '--\.. f L 
!/ / "--
I 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

J\ffi ;1 ;xn OOJ 

l"1W4iJ'l' 00'.l-

MW4aV 003 
MW4JW 001 
MW4d'X OOF> 
MN 11J-O 006 
MW4dl 00'1 
MW4,J2 008 

SAMPLE SUMMARY 

F2J/.S04l2 

1'tA233 -SOII1P!PECHAR-107-101J 
TIB/. 3 ~~ r s:o:rLPlPECH/\...X -108., 1012 

TIH/. 3 3 ·· DOTLPJPECHl\R-109 -1012 
'l'IB:~3:) ~ HOILPJP.SCHAR~ 110··1012 

'1'!!32:> 3 -SOILPTPRCHl\R-111-1012 

TJB;~ 33 ··801LPIPECHAR- l12 -10 l2 
'l'IB2 33 -GOJ.LPIPECHl\H--113-1012 
'J'JR/.33-·SOILPIPECHAH.-114-1012 

• ·r111: nnalrfa·al whuh~ vf lh<.: ~;1m11kli li~\i:tl uhll\'i.' nrc p11.:~c:11c<l NJ !Ile following f)!lfit~ . 

. All <;1kui;llin:1~ ;u<.' pvt rnmrcd h.:foie 1Nmdi11g \o avoid 1\1umhJff cuor~ ln c;1kuli1t~>t! 1c~ul1s, 

- l{c~uh<; ;Hlted :.~ ''ND'- ~Wtt not .:kl"Citd mm a\lo\'l' :he ~W\c;:t liniic 

fhb r C)'llll nnbt ml! he u::prud11c.:J, t.\t:cp: 111 ni!l, wit!Hm! the wrhl\:!l appiO\'i11 •Jf 1h~ fobM.1wry . 

• fk-~11[\_, fw :ht ffll:mvlng 11ar:irw::Ni> are ucvt•; f('pM\{,_j o:; 11 dry wcit:h'. b.i$h: .:vkir, >:oi1c>>iv11;.-, .Jrn~lry, fl;\\l11win1, '11;ni1,1bi!Hy. i;'.y~·r~, 'Jthn. 

p;1iq li!w: ll'-<. pi!, jl<>fihily \lfl:~'.Ml". 1<:.Ktivit:.·, !<:<k•x jl<>l<Oll:i:il, ~pecffic ?uvi1y, $pol ll'-\h, >.n!hb. f,\1h1hifay, 11.•mp.;umit, vl>;;u~:ty. ;ind weigh!. 

4 of 20 

01115/2013 

SJl.MPLED 

10/08/12 
10/09/1~ 

10/10/12 
10/10/1'.1 
10/lo/L' 
10/lG/I:! 
10/18/l2 
10/?.3/12 

F2J250412 
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PKG-TIB233-NSTC-SOIL 
TestAmerica St. Louis 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-111-1012 

Radiochemisti::y 

ft.OOlllt Qual 

Gamma Ra-226 & IJit:s Dy EML GA--01-R MOD 

Actinium 220 

Biamut:h 214 

r,enct 212 

Load 214 

Pot<\SSil\m •lO 

Radium (226) 

Radium 2;<0 

Thallium 20B 

'i'horium 220 

NOl'B (S) 

O.L'l 

0.41 

0.94 

0. 1 

0,53 

0.60 
10. '1 

0.94 
(l, Jll 

0<104 

0,53 

(·.ll·] 

" 
" 
" u 

u 

D.nttt 1u:e inconiplot:O without tho caso nar.rativo. 

HtJC .tD dAte1:n1i110d by inst:r.umont perfc:u;mano{-) only. 
Bold re!~ulta ai:1,_1 g~:onto.r: thnn th€! MDC. 

'fotal 
Unnoi::-t, 

(2 n+/-) 

o.?3 

0.1.0 

(). '._)°/ 

0.19 

0. 0::,3 

l. 3 

0.16 

0 .17 

l.B 

0. 11 

0.19 

0.18 

0.068 
0 .16 

:; . j 

o. 
,, . "' 

u Rouul t .ts Jon:o than tho aampl(1 detootion limi l:.. 
10 of 20 

01/15/2013 

ru. 

pCi/g 

.. 

10/J()/:\/ (fj,,. 

MDC 

llatoh # 
f!.B'l 

0.29 
0. ')'j 

0,12 

o. t1 ~1C 

/. l 

0.13 

(Ll?." 

0.9 

'..9 

0.12 

0,29 

0.069 

0.13 
;'.!_, 

. '1 '.\ 

? . t 

i'xop Analyuis 
P<lta Oato 

2303048 Ylct .. 
l 0/29/12 l_\./16/i? 

10/29/12 11/16/12 

10/29/12 J -1 /) ()/ 1:-: 

10/29/12 l.l/16/12 

10/29/)2 1__\_/j (;/t:C 

10/29/12 11/JI)/'!? 

10/29/12 ll/16/12 

10/29/12 11/lf:i/1?, 

10/29/12 ll/16/12 

10/29/i2 i_J/16/:t~; 

l0/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

lC/29/11 l_l/16/t? 

] 0/~~9/12 ] 1Jl6/1::: 

l0/29/:!:;;: .11/"j \,/ 12 

"-------·~~-~ 

F2J250412 
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Attachment C 

Additional Characterization Gamma Static Count Rates & 

and TestAmerica Sample Analysis 
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FCRM I SAMPLE COLLECTION LOG 
MOC:el: 

Seri<.t: #: 

iSt.Hve;· Description: Bui!ding233 - So'i samPffi19 exposure raie and QB.rnma stat'c P"O-':Je/#: 

\survey !)erfonned w!l.h1t: the posted Controlled Area on blr: group 5&6 soif. Soil ~vas previously designateC as 
inor.-LLRVV, addi:ionai soi! sarno!es are beinq collected l.c s:.:_pport final soi! disposftio:: and potential re-use 
;of nate;T3T8s backfifL The soil was spread ir. a 6-mcQ-iayer on 20-mil plastic in an approxTmatel:,,· 1 O...'V fTY 
i!ayQ01Nn :)ad. Sin grovo 5&6-SO!!--fiiled th€ 18:jld6\.\.il!)ad and 2C rafrdomfy identified sys:ematic locations 
)«vere sarr,pied~ey perfor~ccrciaDCewrrFl-Bui!dirg-:t;;fJ\'Vork Pian, Field Work Variance 12 and i Protie/#: 

j other app!icab:e Treasuce !sfand. V-1/ork Jnstructions (Ti\/Vt-·t 3. 12, a!ld i9) . ,·1 ca: Dve: 
· '.):1 '.lumbers of gioop 5&5 are listed en page2 ! ::>robe ArM(c::i\ 

!VVe.at:e: C!car Ter:;p: 6.:.. G.S'F_" 'N1nQ o. 5 .. __ mp': Offsie Analysis Recuestec: 9_:;>m:na Spec : >·------ -:1 Chair :::f Cus:ody Ne· 7i SIN PKGS EMAC_0~4, 'I BN PKGB EM/1.C 0"1& if 
RWP~ 2013 AL'... ST o: 0 t; :vicoe1: 2221 

Efficier\Cy 

Bkgd (lab/CP\11 

i.QA (d~m!~OOcrn"j · 

Covn! Tlne\rr:!r:)' 

Efficiency· 

B!zgd (1ab}CPM 

ltOA (dpm/1 :ii%m'; 
Cooni Time(:r•n;: 

/vio;Je-!: 

Page 1 o: 2 

A!r>!?a 

1S 
1! 

•''•'''""·"''"" I! Cal Jue: 12/10/2013 c~· Due. 9/20/20~3 
Start Date: 6!~712013 Time: 1200 End Date: 5117/2013 Time: 800 Ssr.;;i!# 262337 SeDal# 95511 

Surveyor: J'ason \/Vebb .i:1'.obe~ Minard ;ji<fl" A·~ s~s(~s~~) 1 7621 3kgci \'ab;· 5 uR/hr i) 
'""""'"·~· /" ,. /~ / ~ ]I Re'ArnaE.1'.S·.ao~) 192i9 AreaB!<gc 7 · R/hr ;1 

Surveyor: ~' ;_____ f' Date: 7/1/, l.2"'?' !! Site Location7 Sa.,'1Jnsat: Sat 
t.--"" . ~·--· <TcC'"' •··;;,,' 

s~mpling 
Lcc;iticn 

:"Ii"-

8 
9 
~o 

i l 

Removable Co11tamination -ti 
' SampOng. 1 ~ ..... 

T~mc- cpmi100 cm2 dpm/100 cm2 

12 0921 
-"i.Z-.--!-
14 
~5 

~6 

'i7 
18 

~-; 

Apor1,wreo'. 8y: 

'RM~-1·01·' 

Takeshi \bu~i 

?r'fnt Name /?'"' 
If~ 
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Bin Group 5 & 6 Sample 
Collection Locations 

6023030 

QTQ!JQ _ _§~!?, PJ_'llJ!Jmbers 
3620 0004 1540 1436 
1437 2403 1127 1301 
2411 2I24 2985 2394 
2424 00·1-20 003·20 
006·20 004-20 

~~~31-V~!~-~-~ -
O~ta Collected By: Jason W~bb 
Pata Processeo ln Treasure Island Offic0 

6023100 

Rovic'livi:<l 

S11cvey # TIHS,0618)0·13--?.Y:-1-,JSS-?/8 

Page 2 of 2 

6023170 

N 

A 
0 15 30 60 
~::.:.::::-~~lii'Wir,-::et 
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''"LINKS""''''."" 

Review your project 
results through 

Tota1Acce$ · 

Have a Question? 

?r~;.,t1 
Visit us at: 
WY:IW~t<;~tJlmJ;xj_~a,111(:_,_(QJ)} 

THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 
TestArnerica Laboratories, Inc. 
TestAmerica St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 
Tel: (314)298-8566 

TestAmerica Job ID: 160·2755-2 
Client Project/Site: Treasure Island 2013 

r:or: 
Shaw Environmental &Infrastructure CB&I 
4005 Port Chicago Highway 
Concord, California 94520-1120 

Attn: Ms. Patricia Flynn 

Authorized for release by: 
711712013 3:53:58 PM 

Erika Gish, Project Manager I 
erika.gish@testamericainc.com 

This report has been electronicafly signed and authorized by the signatory, Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory_ 
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Client: Shaw Environmental &Infrastructure CB&I 
ProjecUSlte: Treasure Island 2013 

Table of Contents 

TestAmerica Job ID: 160-2755-2 

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 o 
Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
QC Association Summary.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
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TestAmerica St. Louis 
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Case Narrative 
Client: Shaw Environmental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

TestAmerica Job ID: 160-2755-2 

Job ID: 160-2755-2 

Lnboratory: TestAn1erica St. Louis 

Narrative 

CASE NARRATIVE 

Client: Shaw Environmental &Infrastructure CB&I 

Project: Treasure Island 2013 

Report Number: 160-2755-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method. In some cases, due to interierence or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QNQC procedures described in the 
application methods. TestAmertca's operations groups have reviewed the data for compliance with the laboratory Q/VQC plan, and data 
have been found to be compliant with laboratory protocols unless otheiwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NE LAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otheiwise Indicated by the presence of a 'Yu 
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client." 

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt 
Manual Integrations were performed only when necessary and are in compliance with the laboratory's standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report. 

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs: 

Method 3600C: Cleanup 
Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 

Method 36508: Acid-Base Partition Cleanup 
Method 36608: Sulfur Cleanup 
Method 3665A: Sulfuric Acid/Permanganate Cleanup 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client 

Page 3 of 21 
TestAmerica St. Louis 

7117/2013 
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Client: Shaw Environmental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

Laboratory: TestAn1erica St. Louis (Continued) 

RECEIPT 

Case Narrative 
TestAmerica Job ID: 160-2755-2 

The samples were received on 6/18/2013 8:45 AM; the samples arrived in good condition, properly preserved and, where required, on ice. 

Tile temperature of the cooler at receipt was 20.0" C. 

RADIUM 226 121 DAY INGROWTH! 

Samples 81NGRP5-001-061713 (160-2755-1 ), BINGRP5-002-061713 (160-2755-2), BINGRP5-003-061713 (160-2755-3), 

BINGRPS-004-061713 (160-2755-4), BINGRP5-005-061713 (160-2755-5), BINGRP5-006-061713 (160-2755-6), BINGRP5-007-061713 

(160-2755-7), BINGRPS-008-061713 (160-2755-8), BINGRP5-009-061713 (160-2755-9), BINGRP5-010-061713 (160-2755-10), 

BINGRP5-011-061713 (160-2755-11), BINGRP5-012-061713 (160-2755-12), BINGRP5-013-061713 (160-2755-13), 

BINGRP5-014--061713 (160-2755-14), BINGRP5-015-061713 (160-2755-15) and BINGRPS-016-061713 (160-2755-16) were analyzed for 

Radium 226 (21 day ingrowth) in accordance with DOE GA-01-R. The samples were prepared on 06/2112013 and analyzed on 

07/12/2013. 

No other difficulties were encountered during the Radium 226 by gamma analysis. 

All other quality control parameters were within the acceptance limits. 

Page 4 of 21 
TestAmerica St. Louis 

7/17/2013 
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-0 
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N 
~ 

:::: 
~ 
0 
~ 

"' 

... CHAIN OF CUSTODY 
Shaw Environmental and Jnfrastructare fnr;;. (a CB&/ company) 
Federal Services Division ----

14005 Pon Ch;e<g;Hwy l Concord, CA 94520 ProjectNumber:. 122412 

Project Name f Location: Bin Sampling Package#5 

PurchaseOrder#: 855490 
ProjectManager. Ulrika Messer 

~flame;;'; p!ion;, :11!1 Shipment Date: t;/nh 
Send ReportTo: Patricia Flynn WaybmN,mber. IZMvS'l5 Dl<fon.t>!f'17 0 

PhoneJFaxNumOOr. 925-288-2037 Lab Destination: TestAmerica St Loius • cil 
Address' 4005 Port CNcago Hwy Lab Contact Name f ph. #; Enka Sterman e c.,., Concord, CA, 94520 ~ 

"' Preservative (water} 
Sampler"s Name(s): Robert Minard Collection Information • Preservative (soil) NIA 

~ ~ 
Sample !D Number Sample Description Date Time Method -" Container Type 0 0 

" ~ 0 

BingrpS-001-061713 Sample from Bin package #5 06/17/13 
fD31 

G s 1 16 oz ?fastic x 
Bingrp5--002..QS1713 Sa.lip le from Bin package #5 06117/13 1.:z< G s 1 1 S oz Plastic x 
Singrp5-003..0S1713 Sample from Bin package #5 06/17113 101~ G I s 1 16 oz Plastic x 
BingrpS-004-061713 Sample from Bin package #5 06117113 

jOll 
G s 1 16 oz Plastic x 

BingrpS-005--061713 Sample from Bin package #5 06f17/13 
IO~f 

G s 1 16 oz Plastic x 
Bingr~6..061713 Sample from Bin package #5 06/17113 

Jl;Cf1 
G s 1 16 oz Plastic x 

BingrpS--007-061713 Sample from Bin package #5 06117113 ()'f!>!i G s 1 16 oz Plastic x 
Bingrp5-00S-061713 Sample from Bin package #5 06117113 

~5<> G s 1 16 oz Plastic x 
BingrpS-009-061713 Sample from Bin package #5 06/17/13 o<t<;j G s 1 16 oz Plastic x 
Special Instructions: 

7 days ingr'?'wn draft and follow with 21 days final 

C 24-hr X 43-hr 
Leve! QI QC Requi:-ed: 

O 3-day 0 7-day 
I II Project Specific: 

S1andard TAT CJ Ill 

Ref;n7008y; ~__,/ - ')ate: 61.r71,11 
v.b~ D•ieo 4' ·/'&' 0 

··~-· t,df i1me: /t...'f.9 nne: /)g-.,t~ 
Rel,nquishe\! 3y: ~ Date: R~v=8y: 

Date: 

Time: Time: 

Ref. Document# TI_BIN PKGS EMAC_016 
Page ____ _ of 2 

Analyses Requested 

I 
I 

~ 
1 

s 
,::! . 
~ 
Q 

I 
5 
5 

s 
5 

5 

' 'S 

' 5 

Method Codes 

C= Composite G= Grab 

Matrix Codes 

OW - Drinkfng Wat.er SO=Soil 
GW =Ground Wafer Sl=S!udge 
VV'N = Wa&e Water C? = Chip Samples 

A = Air ABS=:Asbestos, PO=Pipe Openning 
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~ CHAIN OF CUSTODY 
Shaw Environmen'fal and Infrastructure Inc. (a CB&/ company) 
Federal Services Division 

14005 Port Chicago Hwy 
Concord, CA 94520 I ProjectNumber. 122412 

Project:Name!Location: Bin Sampling Package#5 

Purchase Order#: 855490 
Project Manager: Ulrika Messer 

l:3lame G ;olione c;;i 
Shipment Date: c;/17J; 

Send Report To: Patricia Flynn Waybill Number: lZt;t:c/51:/5"0t 'tD'n~S7?" • Phone/Fax Numb-er: 925-288-2037 Lab Destination: TeS.lvnerica st Loius <ii 
Add<es5' 4005 Port Cmcago Hwy • Lab Contact Name f ph. #: Erika starman E 

Cityo Concord, CA, 94520 ~ 
" Preservative (water} 

Sampler's Na.me(s}: Robert Minard Collection Information ~ Preservative {soil) NIA 
~ £ 

Sample 10 Number Sample Description Date Time Me'".hod " -~ Container Type 

" :2 
B'ingrpS-010-061713 Sample from Bin package #5 OGJ17!13 

{)'f$C, G s 1 16 oz Plastic x 
BingrpS--011-061713 Smnple from Bin package #5 06/17/13 

Q<f:Jo 
G s 1 16 oz Plastic x 

BingrpS--012-061713 Sample from Bin package #5 06117113 
"'11 G s 1 16 oz Plastic x 

Bingrp5--013--061713 Sample from Bi:n package #5 06/17113 
C'ill 

G s 1 1 S oz Plastic x 
BingrpS-014-061713 Sample from Bi:J. package #5 06117113 "fc:.. G s 1 16 oz Plastic x 
Bingrp5-015-0S1713 Sample from Bin package #5 06/17113 

f7t'$1 
G s 1 16 oz Plastic x 

Bingrp5-016-0S1713 Sample from Bin package #5 06117113 
0~'12 

G s 1 1 S oz Plastic x 
.. , 

I -
, ., . . --· ... ·- - - " 

Special Instructions: 
7 days ingrown draft and foUowwith 21 days final 

O 24-hr X 4S-hr 
Level Of QC Required: 

D 7-ctay 
I I! Project Specific: 

Standard TAT D D 3-<:!ay Ill -
Reli~eo'Sy: ,r / Date: ¥1'1'7,1$ f::J:be&L Da>• {,, ·ilf·/.2 -, £di, -

Time: /~~f) 11m• t;,4;..ts , 
Relinquished B;t '-- - R~ivedBy: Dale: 

T:me: Time: 

Ref. Document# TI_B!N PKG5 EMAC 016 

Page j'/ #.. of __ 2 

Analyses Requested 

I 

I 

I 
I 

~ 
'i 
~ 
~ 

~ 
0 

0 

5 
5 

5 

s 
s 
s 
I# 

Method Codes 

C =Composite G= G~ab 

Matrix Codes 

OW - Drinking Wat.er so =Sc11 

GW = Ground Water SL=Sludge 

VN1 = Wast.e Water CP = Chip Samples 

A = Air \ ABSo::Asbestos, PO=PipeO~nning 

.f.;~/n/1; 
I 

$.,lfk7/is 
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Login Sample Receipt Checklist 

Client: Shaw Environmental &Infrastructure CB&! 

Login Number: 2755 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </-:::-. background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact 

The cooler or samples do not appear to have been compromised or 
tampered with, 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COG is present 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information, 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MS Os 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St Louis 
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Answer 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

True 

True 

True 

True 

NIA 

True 

True 

N/A 

Job Number: 160-2755-2 

List Source: TestAmerica St. Louis 

Comment 

Thermal preservation not required. 

7/17/2013 



PKG-TIB233-NSTC-SOIL

198 of 211

Definitions/Glossary 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Qualifiers 

Rael 

Qualifier 

u 

Glossary 

Abbreviation 

%R. 

CNF 

DER 
DL, RA, HE, IN 

DLC 
MDA 

EDL 
MDC 

MDL 
ML 
NC 

ND 
POL 

QC 

HER 
RL 
RPO 

TEF 
TEO 

Qualifier Description 

Undetected at the Umit of Detection. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D'' co!Umn to designate ihat the result is reported or1- a dry weight baSiS 

Percent Recovery 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Indicates a Dilution, Re-analysis, He-extraction, or additional Initial metals/anion analysis of the sample 

Decision !eve! concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit {or MDL or EDL if shown) 

Practical Quanmalion Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Hadiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor {Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 
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Client: Shaw Environmental &Infrastructure CB&I 
Projecl/Site: Treasure Island 2013 

Method 

G/\-01-H 

Method Description 

Hadium-226 & Other Gamma Errimers (GS) 

Protocol References: 

DOE "' U.S. Department of Energy 

Laboratory References: 

Method Summary 

TAL SL 00 TostAmorica St. Louis, 13715 Rider Tmil North, Earth City, MO 63045, TEL {314)298-8566 
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TestAmerica Job ID: 160-2755-2 

Protocol 

DOE 
Laboratory 

TALSL 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

lab Sample ID Client Sample ID 

160-2755·1 81NGRP5-001-061713 

160-2755-2 BINGRP5·002-061713 

160-2755-3 BINGHP5-003-061713 

160-2755-4 BINGRPS-004-061 /13 

160-2755·5 BINGRPS-005-061713 

160-2755-6 BINGRP5-006-061713 

160-2155-l BINGRPS-001-061 /13 

160-2755-8 BINGRPS-008-061713 

160-2755-9 BINGl~PS-009-061713 

160-2755-10 BINGRPS-010-061713 

160-2755-11 BINGRP5-011-061713 

160-2755-12 BINGRPS-012-061713 

160-2755-13 BINGRPS-013-061713 

160-2755-14 B!NGHPS-014-061713 

160-2755-15 B!NGRPS-015-061713 

160-2755-16 BINGHP5-016-061713 

Sample Summary 
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Matrix 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

TestAmerica Job ID: 160-2755-2 

Collected Received 
06/17/13.10:31 06/18/13 08:45 

06/17/13 10:25 06/18/13 08:45 

06/17/13 10:19 06/18/13 08:45 

06/17/13 10:11 06/18/13 08:45 

06/17/1310:08 06118/13 08:45 

06/17/13 10:00 06/18/13 08:45 

06/17/13 09:55 06/18/13 08:45 

06/17/13 09:50 06/18113 08:45 

06/17/13 09:41 06/18/13 08:45 

II 06/17/13 09:36 06118113 08:45 

06/17/13 09:30 06118/13 08:45 

06/17 /13 09:21 06/18/13 08:45 

06/17/13 09:11 06/18/13 08:45 

06/17/13 09:02 06/18/13 08:45 

06/17/13 08:51 06/18/13 08:45 

06/17/13 08:42 06/18/13 08:45 

TestAmerica St. Louis 

7/17/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample I[): BINGRP5-001 ·061713 
Date Collected: 06/17/1310:31 
Date Heceived: 06/'18/13 08:45 

Method: GA-01-R "Radiurr1"226 & Other Ganima Emitters (GS) 

Analyte 

Actinium·227 

Actinium 228 

Blsmuth-212 

Bisrnuth"214 

Cesium"137 

Lead-210 

Lo<td-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radiurn-226 

Radium-228 

Thalliurn-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.0733 u 
0.278 

0.451 u 
0.377 

0.000922 u 
0.615 u 
0.428 

0.337 

9.86 

0.140 u 
0.377 

0.278 

0.140 

0.414 u 
0.0508 u 

0.414 u 
0.428 

Client Sample ID: BINGRP5·002-06171 :> 
Date Collected: 06/17/13 10:25 
Date Received: 06/18/13 08:45 

Count 

Uncert. 

(20+/-) 

0.211 

0.129 

0.440 

0.124 

0.0263 

0.846 

0.0822 

0.0934 

1.27 

0529 

0.124 

0.129 

0.0469 

0.446 

0.101 

0.446 

0.0822 

Total 

Uncert. 

(2a+/-) 

0.211 

0.132 

0.442 

0.130 

0.0263 

0.849 

0.0991 

0.0997 

1.62 

0.529 

0.130 

0.132 

0.0491 

0.448 

0.101 

0.448 

0.0991 

Method: GA-01-R -Radium~226 & Other Garn1na E1nitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Blsmuth-212 

Bisrnuth-214 

Cesiurn-137 

Lead-210 

lead-212 

Lead"214 

Potfl!;sium-40 

Protaclinium-231 

Radium-226 

Radium-228 

Tha11ium·208 
Thorium-234 

Uraniurn-235 

Uranium-238 

Thorium 228 

Result Qualifier 

~0.00738 u 
0.468 

0.195 u 
0.557 

0.0324 u 
0.461 u 
0.418 

0.577 

10.4 

0.0598 u 
0.557 

0.4()8 

0.175 
0.922 u 
0.235 u 
0.922 u 
0.418 

Count 

Uncert. 

(2a+/-) 

0.315 

0.207 

0.749 

0.167 

0.0648 

1.49 

0.141 

0.159 

2.14 

0.0762 

0.167 

0.207 

0.0823 

1.27 

0.292 

1.27 

0.141 

Total 

Uncert. 

(2a+H 

0.315 

0.212 

0.749 

0.176 

0.0649 

1.49 

0.151 

0.170 

2.39 

0.0765 

0.176 

0.212 

0.0843 

1.28 

0.293 

1.28 

0.151 

LOO 

0.500 

LOO 

0.500 
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MDC Unit 

o.361 pCi/g 

0.205 pCi/g 

0.692 pCi/g 

0.131 pCi/g 

0.0504 pCi/g 

1.38 pCi/g 

0.0919 pCi/g 

0.0998 pCi/g 

0.601 pCi/g 

1.35 pCi/g 

0.131 pCi/g 

0.205 pCi/g 

0.0493 pCi/g 

1.36 pCi/g 

0.257 pCi/g 

1.36 pCi/g 

0.0919 pCi/g 

MDC Unit 

0.571 pCi/g 

0.362 pCi/g 

1.38 pCi/g 

0.135 pCi/g 

0.113 pCi/g 

2.79 pCi/g 

0.192 pCi/g 

0.152 pCi/g 

1.25 pCilg 

2.56 pCi/g 

0.135 pCi/g 

0.362 pCi/g 

0.0833 pCl/g 

2.23 pCi/g 

0.424 pCi/g 

2.23 pCl/g 

0.192 pCi/g 

TestArnerica Job ID: 160-2755-2 

Lab Sample ID: 160-2755-1 
Matrix: Solid 

Prepared 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/13 17:15 

06/21/1317:15 

06/21/13 17:15 

06/21/1317:15 

06/21/13 17:15 

06/21/1317:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12113 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07/12/13 13:48 

07112/13 13:48 

07 /12/13 13:48 

07 /12/13 13:48 

07/12/1313:48 

Oil Fae 

Lab Sample ID: 160-2755-2 
Matrix: Solid 

Prepared 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07/12/1313:49 

07/12/1313:49 

07/12/1313:49 

06/21/1317:15 07/12/1313:49 

06/21/1317:15 07/12/1313:49 

06/21/1317:15 07/12/1313:49 

06/21/1317:15 07/12/1313:49 

06/21/1317:15 

06/21/13 17:15 

06/21/1317:15 

06/21113 17:15 

06/2111317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

07/12/1313:49 

07/12/1313:49 

07/1211313:49 

07/12/13 13:49 

07/12113 13:49 

07/12/13 13:49 

07/12/13 13:49 

07/12113 13:49 

07/12/1313:49 

07/12/13 13:49 

Oil Fae 

TestAmerica St. Louis 

7/17/2013 



PKG-TIB233-NSTC-SOIL

202 of 211

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

Client Sample ID: BINGRPS-OO:l-061713 
Date Collected: 0611711310:19 
Date Received; 06/18/13 08:45 

Method: GA-01-R - Radiuin-226 & Other Ga1n1na En1itters (GS) 

Analyte 

Ac!lnium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

lead-210 

Lead·212 

lead-214 

Potassium-40 

Protactinium-231 

Hadiurn-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0519 u 

0.613 

1.06 

0.394 

0.00336 u 
0.00889 u 

0.395 

0.429 

11.2 

0.252 u 
0.394 

0.613 

0.209 

0.319 u 
-0.00643 u 

0.319 u 
0.395 

Client Sample ID: BINGRP5-004-061713 
Date Collected: 06117113 10:11 
0(tte Received: 06/18/13 08:45 

Count 

Uncert. 

(2o+/-) 

0.0784 

0.134 

0.408 

0.107 

0.0292 

0.825 

0.0983 

0.0932 

1.27 

0.416 

0.107 

0.134 

0.0603 

0.441 

0.0117 

0.441 

0.0983 

Total 

Uncert. 

(2o+/-) 

0.0787 

0.148 

0-422 

0.115 

0.0292 

0.825 

0.111 

0.103 

1.72 

0.417 

0.115 

0.148 

0.0641 

0.443 

0.0117 

0.443 

0.111 

Method: GA-01-R - Radiuni-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismulh-212 

Blsmuth-214 

Cesium-137 

lead-210 

Lead-212 

Lend-214 

Potassium-40 

Protactinium-231 

Raditim-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.000191 u 
0.266 u 
0.353 u 
0,444 

-0.0193 u 
0.399 u 
0.374 

0.419 

8.04 

0.195 u 
0.444 

0.266 u 

0.193 

0.978 u 

0.0218 u 

0.978 u 

0.374 

Count 

Uncert. 

(2o+/-) 

0.000370 

0.146 

0.494 

0.138 

0.384 

0.997 

0.0853 

0.115 

1.46 

0.720 

0.138 

0.146 

0.0646 

0.471 

0.0707 

0.471 

0.0853 

Total 

Uncert. 

(20"+/-) 

0.000371 

0.148 

0.495 

0.146 

0.384 

0.998 

0.0981 

0.123 

1.67 

0.721 

0.146 

0.148 

0.0676 

0.482 

0.0l07 

0.482 

0.0981 

LOQ 

0.500 

LOQ 

0.500 

Page 12 of 21 

MDC Unit 

0.845 pCl/g 

0.138 pCi/g 

0.317 pCi/g 

0.107 pCi/g 

0.0538 pCi/g 

1.54 pCt!g 

0.109 pCi/g 

0.105 pCi/g 

0.688 pCi/g 

1.13 pCi/g 

0.107 pCi/g 

0.138 pCi/g 

0.0535 pCi/g 

1.38 pCifg 

0.292 pCifg 

1.38 pCifg 

0.109 pCi/g 

MOC Unit 

0.468 pCi/g 

0.339 pCi/g 

0.821 pCi/g 

0.136 pCi/g 

0.105 pCi/g 

1.61 pCi/g 

0.0878 pCi/g 

0.120 pCifg 

0.659 pCi/g 

1.58 pCi/g 

0.136 pCi/g 

0.339 pCi/g 

0.0461 pCi/g 

1.46 pCi/g 

0.350 pCi/g 

1.46 pCi/g 

0.0878 pCi/g 

TestAmerica Job ID: 160-2755-2 

Lab Sample ID: 160-275!)-3 
M~trix: Solid 

Prepared 

06/21/1317:15 

06/21/13 17:15 

06/21/1317:15 

Analyzed 

07112/1313:47 

07/12/1313:47 

07/12/13 13:47 

06/21/13 17:15 07/12/13 13:47 

06/21/1317:15 07/12/1313:47 

06/21/13 17:15 07/12/13 13:47 

06/21/13 17:15 07/12113 13:47 

06/21/1317:15 07/12/1313:47 

06/21/1317:15 07/12113 13:47 

06/21/13 17:15 07/12113 13:47 

06/21/13 17:15 07/12/13 13:47 

06/21/13 17:15 07/12/13 13:47 

06/21/1317:15 07/12/13 13:47 

06/21/1317:15 07/12/13 13:47 

06/21/1317:15 07/12/13 13:47 

06/21/1317:15 07/12/13 13:47 

06/21/1317:15 07/12/13 13:47 

DH Fae 

Lab Sample ID: 160-2755-4 
Matrix: Solid 

Prepared 

06/21i1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/13 13:51 

07/12/1313:51 

06/21/1317:15 07/12/1313:51 

06/2111317:15 07/12/1313:51 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/131"1:15 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

07/12/1313:51 

DH Fae 

TestAmerica St. Louis 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 

Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP5"005"061713 
Date Collectecl: 06/17/13 -10:08 
Date Rec(~ived: 06/18/13 08;45 

Method: GA~01-R - Radiuin-226 & Other Ganuna E1nitters (GS) 

Analyte 

Aclinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Loacl-214 

Potassium-40 

Protactinium-231 

Radium-226 

Rodlum-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranlum-238 

Thorium 228 

Result Qualifier 

·0.235 u 

0.190 

0.406 u 

0.392 

0.00121 u 
0.'713 u 

0.378 

0.412 

9.99 

0.457 u 

0.302 

0. 190 

0.174 

0.261 u 
0.0896 u 

0.261 u 

U.378 

Client Sample ID: BINGRP5--006"061713 
Date Collected: 06/17/13 10:00 

Date Receivecl: 06/18/13 08:45 

Count 

Uncert. 

(20+/-) 

0.300 

0.123 

0.446 

0.106 

0.0294 

1.23 

0.0782 

0.0910 

1.29 

0.392 

0.106 

0.123 

0.0510 

0.417 

0.117 

0.417 

0.0782 

Total 

Unccrt. 

(2o+/-) 

0.302 

0.125 

0.448 

0.114 

0.0294 

124 

0.0923 

0.101 

1.65 

0.395 

0.114 

0.125 

0.0541 

0.418 

0.118 

0.418 

0.0923 

Method: GA~01~R - Radiun1~226 & Other Garn1na E1nitters (GS) 

Analyte 

Actiniurn-227 

Actinium 228 

Bismu!h-212 

Bismuth·214 

Cesium"137 

Lead-210 

LcHtd-212 

Lcnd-214 

Potassiwn-40 

Protactinlurn-231 

Radium-226 

Radiurn·228 

Thallium-208 

Thorium-234 

Uraniurn-236 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.144 u 
0.278 

0.273 u 
0.498 

0.00507 u 
0.998 u 
0,305 

0.448 

9.81 

0.0436 u 
0.498 

0,278 

0.131 

0.726 u 
-0.00969 u 

0.726 u 
0.305 

Count 

Uncert. 

(2o+/-) 

0.270 

0.134 

0.418 

0.122 

0.0394 

1.04 

0.0973 

0.0942 

1.35 

0.0570 

0.122 

0.134 

0.0'169 

0.539 

0.0720 

0.539 

0.0973 

Total 

Uncert. 

(2a+I-) 

0.272 

0.137 

0.419 

0.133 

0.0394 

1.05 

0.117 

0.111 

1.69 

0.0574 

0.133 

0.13'1 

0.0488 

0.545 

0.0720 

0.545 

0.117 

LOQ 

0.500 

LOQ 

0.500 
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MOC Unit 

0.495 pCi/g 

0.184 pCi/g 

0.717 pCi/g 

0.0948 pCi/g 

0.0556 pCi/g 

1.86 pCi/g 

0.0890 pCi/g 

o.0912 pCi/g 

0.617 pCi/g 

1.50 pCi/g 

0.0948 pCi/g 

0.184 pCi/g 

0.0462 pCi/g 

1.49 pCi/g 

0.332 pCi/g 

1.49 pCi/g 

0.0890 pCi/g 

MOC Unit 

0.454 pCi/g 

0.222 pCi/g 

0.702 pCi/g 

0. 110 pCi/g 

O.Ol47 pCi/g 

1.66 pCi/g 

0.109 pCi/g 

0.107 pCi/g 

1.02 pCi/g 

1.63 pCi/g 

0.110 pCi/g 

0.222 pCi/g 

0.0514 pCi/g 

1.55 pCi/g 

0.388 pCi/g 

1.55 pCi/g 

0.109 pCi/g 

TestAmerica Job ID: 160-2755-2 

Lab Sample ID: 160"2755"5 
Matrix: Solid 

Prepared 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07/12/13 14:04 

07/12/13 14:04 

07/12/13 14:04 

07/12/1314:04 

06/21/1317:15 07/12/1314:04 

06/21/131'1:15 07/12/1314:04 

06/21/1317:15 07/12/13 14:04 

06/21/1317:15 07/12/1314:04 

06/21/1317:15 07/12/13 14:04 

06/21/1317:15 07/12/1314:04 

06/21/1317:15 07/12/13 14:04 

06/21/1317:15 07/12/13 14:04 

06/21/1317:15 07/12/13 14:04 

06/21/1317:15 07/12/13 14:04 

06/21/1317:15 07/12/13 14:04 

06/21/13 17:15 07/12/13 14:04 

06/21/1317:15 07/12/13 14:04 

Oil Fae 

Lab Sample ID: 160-2755"6 
Matrix: Solid 

Prepared 

06121113 17:15 

Analyzed 

07/12/13 14:03 

06/21/1317:15 07/12/1314:03 

06/21/13 17:15 07/12/13 14:03 

06/21/13 17:15 07112/13 14:03 

06/21/13 17:15 07/12/13 14:03 

06/21/1317:15 07/12/1314:03 

06/21/13 17:15 07/12/13 14:03 

06/21/13 17:15 07/12/13 14:03 

06/21/1317:15 07/12/1314:03 

06/21/13 17:15 07/12/13 14:03 

06/21/13 17:15 07/12/13 14:03 

06/21/1317:15 07112/1314:03 

06/21/13 17:15 07/12/13 14:03 

06/21/13 17:15 07/12/13 14:03 

06/21/13 17:15 07112/13 14:03 

06/21/1317:15 07/12/13 14:03 

06/21/1317:15 07/12/13 14:03 

Dil Fae 

TestAmerica St. Louis 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&! 

Project/Site: Treasure Island 2013 

Client Sample ID: BINGRPS-007·061713 
Date Collectccl: 06117/13 09:55 

Date Received: 06/18/13 08:45 

Method: GA~01-R - Radiurn·226 & Other Gamina En1itters {GS) 

Analyte 

Actinium-227 

Actinium 228 

Blsmuth-212 

Bismuth-214 

Cesium"137 

Lead-210 

Lcad-212 

Lcad-214 

Potassiwn-40 

Protactinium-231 

Radium-226 

Radium-228 

Tha!lium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0788 u 
0.417 

0.347 u 
0.375 

-0.00557 u 
0.133 u 
0.411 

OA42 

10.8 

0.0434 u 
0.3"15 

0.417 

0.135 

0.557 u 
0.0438 u 

0.557 u 
0.411 

Client Sample ID: BINGRP5-008·061713 
Date Collected: 0611"1/13 09:50 

Date Received: 06/18113 08:45 

Count 

Uncert. 

(2o+/-) 

0.101 

0.144 

0.424 

0.111 

0.0355 

0.926 

0.0891 

0.0993 

1.39 

0.0617 

0.111 

0.144 

0.0508 

0.857 

0.160 

0.857 

0.0891 

Total 

Uneert. 

(20+/-) 

0.101 

0.150 

0.425 

0.118 

0.0355 

0.926 

0.104 

0.109 

1.78 

0.0619 

0.118 

0.150 

0.0527 

0.859 

0.160 

0.859 

0.104 

Method: GA-01·R - Radiurn-226 & Other Gan1n1a Emitters (GS) 

Analyte 

Actirlium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lcad-212 

Lcad-214 

Potassium-40 

Protaclinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0574 u 
0.227 u 
0.370 u 
0.502 

0.0220 u 
0.237 u 
0.457 

0.525 

9.37 

0.0493 u 
0.502 

0.227 u 
0.0810 u 

0.784 u 
0.0110 u 
0.784 u 
0.457 

Count 

Uneert. 

(2cr+/·) 

0.262 

0.193 

0.701 

0.152 

0.0492 

1.34 

0.130 

0.138 

1.91\ 

0.0754 

0.152 

0.193 

0.0?58 

0.639 

0.144 

0.639 

0.130 

Total 

Uneert. 

(2o+I·) 

0.262 

0.194 

0.702 

0.160 

0.0492 

1.34 

0.142 

0.148 

2.16 

0.0756 

0.160 

0.194 

0.0763 

0.644 

0.144 

0.644 

0.142 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.965 pCi/g 

0.109 pCi/g 

0.691 pCi/g 

0.115 pCi/g 

0.0646 pCi/g 

1.71 pCi/g 

0.0891 pCifg 

0.104 pCifg 

0.743 pCi/g 

1.55 pCi/g 

0.115 pCi/g 

0.109 pCi/g 

0.0648 pCi/g 

1.47 pCi/g 

0.297 pCi/g 

1.47 pCi/g 

0.0891 pCi/g 

MDC Unit 

1.42 pCi/g 

0.382 pCi/g 

1.22 pCifg 

0.125 pCi/g 

0.0880 pCifg 

2.55 pCi/g 

0.144 pCi/g 

0.0911 pCi/g 

1.08 pCi/g 

2.60 pCi/g 

0.125 pCi/g 

0.382 pCi/g 

0.114 pCi/g 

1.83 pCi/g 

O.!l44 pCifg 

1.83 pCi/g 

0.144 pCi/g 

TestAmerica Job ID: 160-2755-2 

Lab Sample ID: 160-2755-7 
Matrix: Solid 

Prepared 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07/12/1315:11 

07/12/1315:11 

07/12/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/1317:15 01/1211315:11 

06/21/1317:15 07/12/13 15:11 

06/21/1317:15 07112/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/1317:15 07/12/1315:11 

06/2111317:15 07112/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/1317:15 07/12/1315:11 

06/21/13 17:15 07/12/13 15:11 

Oil Fae 

Lab Sample ID: 160-2755·8 
Matrix: Solid 

Prepared Analyzed 

06/21/13 17:15 07/12/13 15:12 

06/21/1317:15 07/12/1315:12 

06/21/13 17:15 07/12113 15:12 

06/21/1317:15 07/12/1315:12 

06/21/13 17:15 0"1/12/13 15:12 

06/21/1317:15 07/12/13 15:12 

06/21/13 17:15 07/12/13 15:12 

06/21/13 17:15 

06/21/1317:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

07/12/13 15:12 

07/12/13 15:12 

07/12/13 15:12 

07/12/13 15:12 

07/12/13 15:12 

07/12/13 15:12 

06/21/1317:15 07/12/13 15:12 

06/21/13 17:15 07/12/13 15:12 

06/21/1317:15 07/12113 15:12 

06/21/1317:15 O"f/12/1315:12 

Oil Fae 

TestAmerica St. Louis 

7/17/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 

Project/Site: Treasure Island 2013 

Client Sample ID: BINGRPS-009-061713 
Date Collected: 06117113 09:41 

Date Received: 06118113 08:45 

Method: GA-01-R ~ Radilnn~226 & Other Gan1n1a Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Blsmuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Ractium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.475 u 

0.337 

0.000 u 
0.348 

-0.0259 u 
0.60? u 
0.370 

0,323 

9.04 

0.0635 u 
0,348 

0.337 

0.186 

0.333 u 
0.120 u 
0.333 u 
0.370 

Client Sample ID: BINGRP5-010-06'1713 
Date Collected: 06117113 09:36 
Date Received: 06118113 08:45 

Count 

Uncert. 

(20"+/-) 

-0.422 

0.145 

0.147 

0.109 

21.6 

0.938 

0.0914 

0.102 

1.63 

0.157 

0.109 

0.145 

0.0536 

0.364 

0.165 

0.364 

0.0914 

Total 

Un cert 

{2o+/·) 

0.427 

0.149 

0.147 

0.115 

21.6 

0.941 

0.103 

0.107 

1.88 

0.157 

0.115 

0.149 

0.0570 

0.366 

0.166 

0.366 

0.103 

Method: GA-01~R ~ Radiuni-226 & Other Ga1nma Etnitters (GS) 

Analyte 

Actiniuffi-227 

Actinium 228 

Bismuth-212 

Bisrnuth-214 

Ceslum-137 

Lead-210 

Lead-212 

Leud-214 

Potassium-40 

Protactinlum-231 

Radium-226 

Radium-228 

lhallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.211 u 
0.320 

0.305 u 
0.567 

0.00319 u 
0.595 u 
0.407 

0.458 

9.73 

0.260 u 
0.567 

0.320 

0.16$ 
0.306 u 

0.0708 u 
0.306 u 
0.407 

Count 

Uncert. 

(2a+/·) 

0.2l2 

0.133 

0.343 

o. 114 

0.0324 

0.804 

0.0856 

0.0864 

1.33 

0.334 

0.114 

0.133 

0.0408 

0.410 

0.153 

0.410 

0.0856 

Total 

Uncort. 

{2a+/-) 

0.273 

0.137 

0.345 

0.128 

0.0324 

0.807 

0.101 

0.0986 

1.66 

0.336 

0.128 

0.13l 

0.0444 

0.411 

0.153 

0.411 

0.101 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.681 pCi/g 

0.204 pCl/g 

0.801 pCi/g 

0.115 pCifg 

0.103 pCi/g 

1.55 pCi/g 

0.0864 pCi/g 

0.157 pCi/g 

1.10 pCi/g 

1.84 pCi/g 

0.115 pCi/g 

0.204 pCi/g 

0.0285 pCi/g 

1.71 pCi/g 

0.271 pCi/g 

1.71 pCi/g 

0.0864 pCi/g 

MDC Unit 

0.449 pCi/g 

0.188 pCi/g 

0.548 pCi/g 

0.0567 pCifg 

0.0600 pCi/g 

1.41 pCi/g 

0.0845 pCi/g 

0.0862 pCi/g 

0.560 pCi/g 

1.27 pCi/g 

0.0567 pCi/g 

0.188 pCi/g 

0.0182 pCifg 

1.32 pCi/g 

0.272 pCifg 

1.32 pCi/g 

0.0845 pCi/g 

TestAmerica Job ID: 160-2755-2 

Lab Sample ID: 160"2755-9 
Matrix: Solid 

Prepared 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06121/13 17:15 

06!21/13 17:15 

Analyzed 

-0?112/1315:13 

07/12/1315:13 

07/12/1315:13 

07/12/1315:13 

07/12/1315:13 

07/12/13 15:13 

07/12{13 15:13 

06/21/1317:15 07/12/1315:13 

06/21/1317:15 07/1211315:13 

06/21/1317:15 ffl/12/1315:13 

06/21/1317:15 07/12/1315:13 

06/21/1317:15 07/12/1315:13 

06/21/1317:15 

06/21/1317:15 

06/21/131/:15 

06/21/1317:15 

06/21/1317:15 

07/12/1315:13 

07/12/13 15:13 

07112/13 15:13 

07/12/13 15:13 

07/12/13 15:13 

Oil Fae 

Lab Sample ID: 160-2755-10 
Matrix: Solid 

Prepared 

06121/131/:15 

06/21/1317:15 

06/21/1317:15 

06/21/131/:15 

06/21/131/:15 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/13 17:15 

06/21/131/:15 

06/21/1317:15 

06/21/131/:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/131l:15 

Analyzed 

07/12/13 15:15 

07/12/13 15:15 

07/12/13 15:15 

07/12/13 15:15 

07/12/13 15:15 

07112/13 15:15 

07/12/13 15:15 

07/12/13 15:15 

07/12/1315:15 

07/12/13 15:15 

07/12/13 15:15 

07/12/1315:15 

07/12/13 15:15 

07/12/13 15:15 

07/12/13 15:1b 

07/12/13 15:15 

07/12/13 15:15 

Oil Fae 

TestAmerica St. Louis 

7/17/2013 
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Client Sample Results 
Client Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Client Sample ID: BINGRP5"011"061713 
Date Collected: 06/17/13 09::io 
Date Received: 06/18113 08:45 

Method: GA~01-R - RadiumN226 & Other Ga1n1na E111itters (GS) 

Analyto 

Actinium·227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

l.cad-212 

Load-214 

Potassium-40 

Protactinium-231 

Radlum-226 

Radium-228 

Thallium-208 

Thorium-234 

Uran'ium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0499 u 

0.282 

0.132 u 
0.361 

0.000 u 
-0.0458 u 

0.367 

0.332 

10.2 

0.532 lJ 

0.361 

0.282 

0.145 

0.199 u 
0.0158 u 

0.199 u 
0.367 

Client Sample ID: BINGRP5"012"061713 
Date Collected: 06/17/13 09:21 
Date Received: 06/18/13 08:45 

Count 

Uncert. 

(2a+/-) 

0.155 

0.110 

0.368 

0.0897 

0.0184 

0.827 

0.0700 

0.0718 

1.20 

0.434 

0.0897 

0.110 

0.0396 

0.296 

0.0364 

0.296 

0.0700 

Total 

Uncert. 

(2a+/-) 

0.155 

0.114 

0.368 

0.0972 

0.0184 

0.827 

0.0846 

0.0797 

1.59 

0.438 

0.0972 

0.114 

0.0424 

0.296 

0.0364 

0.296 

0.0846 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth·214 

Cesium-137 

Lead-210 

Lcad-212 

Lcad-214 

Pot<issium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorlutn-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.131 u 
0,499 

0.347 u 

0.391 

0.00499 u 
0.672 u 
0.418 

0.473 

10.6 

0.789 

0.391 

0.499 

0.129 

2.23 

0.0122 u 
2.23 

0.418 

Count 

Uncert. 

(2a+I·) 

0.199 

0.180 

0.422 

0.114 

0.0368 

0.926 

0.0853 

0.0997 

1.37 

0.461 

0.114 

0.180 

0.0521 

1.07 

0.0517 

1.07 

0.0853 

Total 

Uncert. 

{2a+/~) 

0.200 

0.187 

0.423 

0.121 

0.0368 

0.929 

0.101 

0.111 

1.75 

0.469 

0.121 

0.187 

0.0538 

1.09 

0.0517 

1.09 

0.101 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.651 pCi/g 

0.166 pCi/g 

0.647 pCi/g 

0.0845 pCi/g 

0.0838 pCi/g 

1.44 pCi/g 

0.0757 pCi/g 

0.0887 pCi/g 

0.580 pCi/g 

1.49 pCi/g 

0.0845 pCi/g 

0.166 pCi/g 

0.0320 pCi/g 

1.30 pCi/g 

0.285 pCVg 

1.30 pCi/g 

0.0757 pCi/g 

MDC Unit 

0.989 pCi/g 

0.152 pCi/g 

0.687 pCi/g 

0.112 pCi/g 

0.0673 pCi/g 

1.65 pCi/g 

0.0990 pCi/g 

0.0934 pCi/g 

0.620 pCi/g 

0.667 pCi/g 

0.112 pCi/g 

0.152 pCi/g 

0.0728 pCi/g 

1.39 pCf/g 

0.343 pC!/g 

1.39 pCi/g 

0.0990 pCi/g 

TestAmerica Job ID: 160-2755-2 

Lab Sample ID: 1()0"2755"'11 
Matrix: Solid 

Prepared 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/13 17:15 

Analyzed 

07/12/13 15:15 

07112/13 15:15 

07/12/13 15:15 

07/12/13 15:15 

07/12/1315:15 

06/21/1317:15 07/12/1315:15 

06/21/1317:15 07/12/1315:15 

06/21/1317:15 07/12/1315:15 

06/21/1317:15 07/12/1315:15 

06/2111317:15 07/12/1315:15 

06/21/1317:15 07/12/1315:15 

06/21/1317:15 07/12/1315:15 

06/21/13 17:15 07/12/13 15:15 

06/21/1317:15 07/12/13 15:15 

06/21/1317:16 07/12/13 15:15 

06/21/1317:15 07/12/1315:15 

06/21/1317:15 07/12/1315:15 

Oil Fae 

Lab Sample ID: 160-2755·12 
Matrix: Solid 

Prepared 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/131/:15 

06/21/1317:15 

06/21/1317:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21113 17:15 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07/12/13 15:16 

07/12/13 15:16 

07/12/13 15:16 

07/12/13 15:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/1315:16 

07/12/13 15:16 

07/12/13 15:16 

07/12/13 15:16 

DH Fae 

TestAmerica St. Louis 

7/17/2013 



PKG-TIB233-NSTC-SOIL

207 of 211

Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 

ProjecVSite: Treasure Island 2013 

Client Sample ID: BINGRPS-013 .. 061713 
Date Collected: 06/17/13 09:11 
Date Received: 06/18/13 08:45 

Method: GA~01-R n RaditHn-226 & Other Ga1nn1a Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinlum·231 

Radium-226 

Rndium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0145 u 
0.440 

0.233 u 
0.384 

0.000975 u 
1.64 

0.292 

0.421 

9.48 

0.377 u 
0,3$4 

0.440 

0.114 

0.358 u 
-0.0879 u 

0.358 u 
0.292 

Client Sample ID: BINGRPS-014-061713 
Date Collected: 06/17/13 09:02 
Date Received: 06/1 B/13 08:45 

Count 

Un cert. 

(2cr+/-) 

0.465 

0.134 

0.378 

0.100 

0.0386 

1.14 

0.0763 

0.0985 

1.30 

0.455 

0.100 

0.134 

0.0461 

0.405 

0.473 

0.405 

0.0763 

Total 

Uncert. 

(2cr+/-) 

0.465 

0.141 

0.379 

0.108 

0.0386 

1.15 

0.0852 

0.108 

1.62 

0.457 

0.108 

0.141 

0.0476 

0.406 

0.473 

0.406 

0.0852 

Method: GA .. 01-R • Radiumn226 & Other Gmn111a Emitters (GS) 

Analyte 

Actiiiium~227 

Actinium 228 

Blsmuth-212 

Bismuth-214 

Cosium-137 

Lcad-210 

Lead-212 

Lcad-214 

Potassium-40 

Pro\actinium-231 

Radiutn·226 

Radium-228 

Thall,ium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 22B 

Result Qualifier 

-0.0272 u 
0.186 u 
0.791 

0.296 

0.00617 u 
1.64 

0.321 

0.342 

9.70 

0.0253 u 
0.296 

0.186 u 
0.170 

0.209 u 
0.0229 u 

0.209 u 
0.321 

Count 

U11cert. 

(2o+/-) 

0.112 

0.125 

0.426 

0.123 

0.0349 

1.14 

0.0886 

0.0979 

1.22 

0.0310 

0.123 

0.125 

0.0722 

0.492 

0.0706 

0.492 

0.0886 

Total 

Uncert. 

(2o+/·) 

0.112 

0.126 

0.434 

0.127 

0.0349 

1.16 

0.0978 

0.104 

1.58 

0.0311 

0.127 

0.126 

0.0743 

0.493 

0.0706 

0.493 

0.0978 

LOQ 

0.500 

LOQ 

0.500 
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MOC Unit 

0.792 pCi/g 

0.0791 pCi/g 

0.643 pCi/g 

0.102 pCi/g 

0.0712 pCi/g 

1.57 pCi/g 

0.100 pCi/g 

0.122 pCi/g 

0.759 pCi/g 

1.37 pCi/g 

0.102 pCi/g 

0.0791 pCi/g 

0.0620 pCi/g 

128 pCi/g 

0.305 pCi/g 

1.28 pCl/g 

0.100 pCi/g 

MDC Unit 

0.381 pCi/g 

0.254 pCi/g 

0.560 pCitg 

0.132 pCi/g 

0.0630 pCi/g 

1.61 pCilg 

0.103 pCi/g 

0.127 pCi/g 

0.526 pCi/g 

1.52 pCi/g 

0.132 pCi/g 

0.254 pCi/g 

0.0693 pCi/g 

1.60 pCi/g 

0.297 pCi/g 

1.60 pCi/g 

0.103 pCifg 

TestAmerica Job ID: 160-2755-2 

Lab Sample ID: 160-2755-13 
Matrix: Solid 

Prepared 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 1'/:15 

06/21/1317:15 

Analyzed 

07/12/13 15:17 

07/12/13 15:17 

07/12/13 15:17 

07/12/13 15:17 

07/12/13 15:17 

07/12113 15:17 

07/12/13 15:17 

06/21/13 17:15 07/12/13 15:17 

06/21/1317:15 07/12/1315:17 

06/2111317:15 07/12/1315:17 

06/21/1317:15 07112/13 15:17 

06/21/1317:15 07/12/13 15:17 

06/21/131'/:15 07/12/13 15:17 

06/21/1317:15 07/12/13 15;17 

06/21/1317:15 07/12/13 15:17 

06/21/1317:15 07/12/13 15:17 

06/21/1317:15 07/1211315:17 

Oil Fae 

Lab Sample ID: 160-2755-14 
Matrix: Solid 

Prepared 

06/i1/1317:15 

06/21/1317:15 

06/21/13 17:15 

06/21/13 17:15 

06/2111317:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/1317:15 

06/21/13 17;15 

06/21/1317:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21113 17:15 

Analyzed 

07/1211315:21 

07/12/1315:21 

07/12(1315:21 

07/12{13 15:21 

07112/1315:21 

07/1211315:21 

07/12{13 15:21 

07/12/1315:21 

07/12f13 15:21 

07/12!13 15:21 

07/12f13 15:21 

07/12113 15:21 

07/12/13 15:21 

07/12f13 15:21 

06/21/1317:15 07/12{13 15:21 

06/21/1317:15 07/12/13 15:21 

06/21/1317:15 07/12/13 15:21 

Oil Fae 

TestAmerica St. Louis 

7/17/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 

ProjectJSlte: Treasure Island 2013 

Client Sample ID: BINGRPS-015-061713 
Date Collected: 06117/13 08:!)1 

Date Received: 06/18/13 08:45 

Method: GA-01-R ~ Radiu1nM226 & Other Ga1n1na Ernitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

B!srnuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Leud-212 

Lead~214 

Potassium-40 

Protactinium"231 

Badium-226 

Radium-228 

Thallium-208 

lhorium-234 

Uranium-235 

Uranium-238 

lhorium 228 

Result Qualifier 

0.0423 u 

0.440 

0.634 u 
0.367 

0.000700 u 
0.255 u 
0.379 

0.410 

9.80 

0.249 u 
0.367 

OA40 

0.0631 u 
1.42 

0.0459 u 
1.42 

0.379 

Client Sample ID: BINGRP5-016··06H13 
Date Collected: 06/17113 08:42 

Date Received: 06/18/13 08:45 

Count 

Uncert. 

{2o+/-) 

0.0424 

0.145 

0.490 

0.115 

0.0333 

0.807 

0.0781 

0.0961 

1.38 

0.221 

0.115 

0.145 

0.0426 

1.11 

0.0900 

1.11 

0.0181 

Total 

Uncert. 

(2Q+/-) 

0.0428 

0.152 

0.494 

0.121 

0.0333 

0.808 

0.0922 

0.105 

1.71 

0.223 

0.121 

0.152 

0.0431 

1.12 

0.0902 

1.12 

0.0922 

Method: GA~01-R * Radiuin-226 & Other Ga1nn1a Emitters (GS) 

Analyte 

Actinlurn-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassiwn-40 

Protaciinium-231 

Radium-226 

Radium-228 

Th<illlum-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

1.14 

0.401 

0.0578 u 
0.394 

-0.00488 u 
0.456 u 
0.303 

0.455 

9.05 

0,0155 u 
0.394 

0.401 

0.117 

0.251 u 
0.0604 u 

0.251 u 
0.303 

Count 

Uncert. 

(20"+/-) 

0.290 

0.158 

0.538 

0.115 

0.029l 

0.938 

0.0913 

0.105 

1.45 

0.0443 

0.115 

0.158 

0.0588 

0.320 

0.138 

0.320 

0.0913 

Total 

Uncert. 

(20"+/-) 

0.326 

0.163 

0.538 

0.122 

0.0297 

0.939 

0.0993 

0.115 

1.72 

0.0443 

0.122 

0.163 

0.0601 

0.321 

0.138 

0.321 

0.0993 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.427 pCi/g 

0.0877 pCi/g 

0.727 pCi/g 

0.113 pCi/g 

0.0632 pCi/g 

1.53 pCi/g 

0.0860 pCi/g 

0.0986 pCi/g 

0.594 pCl/g 

1.72 pCi/g 

0.113 pCJ/g 

0.087l pCi/g 

0.0660 pCi/g 

1.41 pCi/g 

0.316 pCi/g 

1.41 pCi/g 

0.0860 pCi/g 

MDC Unit 

0.332 pCi/g 

0.238 pCi/g 

0.991 pCi/g 

0.105 pCi/g 

0.0567 pCi/g 

1.72 pCi/g 

0.104 pCl/g 

0.0838 pCi/g 

0.644 pCifg 

1.77 pCi/g 

0.105 pCi/g 

0.238 pCi/g 

0.0792 pCi/g 

1.63 pCi/g 

0.381 pCi/g 

1.63 pCi/g 

0.104 pCi/g 

TestAmerica Job ID: 160-2755·2 

Lab Sample ID: 160-2755-15 
Matrix: Solid 

Prepared 

06/21/13 17:15 

Analyzed 

07/12113 15:16 

06/21/1317:15 07/12/13 15:16 

06/2111317:15 07/12/13 15:16 

06/21/1317:15 0"//12/13 15:16 

06/21/1317:15 07112/13 15:16 

06/21/1317:15 07/12/13 15:16 

06/21/13 17:15 07112/13 15;16 

06/21113 17:15 07112/13 15:16 

06/21/13 1?:15 

0612111317:15 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/13 17:15 

06/21/1317:15 

07/12/13 15:16 

07/12113 15:16 

01/12/13 15:16 

07/12/13 15:16 

07/12/1315:16 

07/12/1315:16 

07/12/13 15:16 

06/21/1317:15 07/12/1315:16 

06/21/1317:15 07/12/13 15:16 

Oil Fae 

Lab Sample ID: 160-2'75fi-16 
Matrix: Solid 

Prepared 

06/2111317:15 

06/21/1317:15 

06/21113 17:15 

06/21113 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07/12/13 15:17 

07/1211315:17 

07/12/1315:17 

07/12/13 15:17 

07/12/13 15:17 

07/12/13 15:17 

07/12/13 15:17 

06/21/1317:15 07/12/13 15:1l 

06121/1317:15 07/12/13 15:1/ 

06/21/1317:15 07/12/13 15:17 

06121/13 17:15 

06/21/13 1l:15 

06/21/1317:15 

06/21113 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

07/12/13 15:1"( 

07112113 15:1"( 

07/12/13 15:17 

07112/13 15:17 

07/12/13 15:1{ 

ff//1211315:17 

07/12/13 15:17 

DU Fae 

TestAmerlca St Louis 
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QC Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 

Project/Site: Treasure Island 2013 

Method: GA-01-R • Radium-226 & Other Gamma Emitters (GS) 

Lab Sample ID: MB 160-5716911-A 
Matrix: Solid 
Analysis Batch: 60520 

MB MB 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.08089 u 

0.04888 u 
0.1209 u 

-0.06161 u 
-0.003335 u 

0.5692 u 
-0.03338 u 
-0.01619 u 

-0.3324 u 
-0.02117 u 
-0.06161 u 
0.04888 u 

0.01863 u 
0.09527 u 

0.1540 u 
0.09527 u 

-0.03338 u 

Lab Sample ID: LCS 160-5716912-A 

Matrix: Solid 
Analysis Batch: 60516 

Analyte 

Americium-241 

Cesium-137 

Cobalt-60 

Lab Sample ID: 160-2755-1 DU 
Matrix: Solid 
Analysis Batch: 60520 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Sample Sample 

Result Qual 

-0.0133 u · 
0.278 

0.451 u 
0.377 

0.000922 u 
0.615 u 
0.428 

0.337 

9.86 

0.140 u 
0.377 

0.278 

0.140 

Spike 

Added 

97.6 

31.7 

25.1 

Count 

Uncert. 

(2o+/-) 

·a.224 
0.113 

0.354 

0.743 

0.0372 

0.968 

0.136 

0.143 

1.13 

0.701 

0.743 

0.113 

0.0259 

0.148 

0.179 

0.148 

0.136 

Total 

Un cert. 

(20"+1-) 

0.224 

0.113 

0.354 

0:143 

0.0372 

0.971 

0.136 

0.143 

1.13 

0.701 

0.743 

0.113 

0.0260 

0.148 

0.180 

0.148 

0.136 

LCS LCS 

Result Qual 

103.8 

31.57 

25.38 

DU OU 

Result Qual 

:0.08830 u 
0.5605 

0.3732 u 
0.4488 

0.002890 u 
-0.1742 u 
-0.4663 

0.4172 

9.995 

0.3718 u 
0.4488 

0.5605 

0.1170 

LOQ 

0.500 

Total 

Uncert. 

(2o+/-) 

10.9 

3.39 

2.63 

Total 

Uncert. 

(2o-+/·) 

0.129 

0.139 

0.379 

0.120 

0.0313 

0.849 

0.108 

0.111 

1.62 

0.319 

0.120 

0.139 

0.0532 
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TestAmerica Job ID: 160-2755-2 

Client Sa1nple 10: Method Blank 
Prep Type: Total/NA 

Prep Batch: 57169 

MDC Unit 

0.389 pCi/g 

0.255 pCi/g 

0.654 pCi/g 

0.190 pCi/g 

0.0706 pCi/g 

1.65 pCi/g 

0.110 pCi/g 

0.155 pCi/g 

1.21 pCi/g 

1.33 pCi/g 

0.190 pCi/g 

0.255 pCi/g 

0.0760 pCi/g 

1.38 pCi/g 

0.262 pCi/g 

1.38 pCi/g 

0.110 pCilg 

Prepared 

06/2111317:15 

06/21/13 17:15 

06/2111317:15 

06/21/13 17:15 

06/21/1317:15 

Analyzed 

07/12113 13:01 

07/12/13 13:01 

07/12/13 13:01 

07/12/13 13:01 

07/12/13 13:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 0-1/12/1313:01 

06/21/1317:15 07/1211313:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 07/1211313:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 07/1211313:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 07/1211313:01 

06/21/13 17:15 07/12/13 13:01 

06/21/1317:15 07/1211313:01 

Oil Fae 

Client Sa1nple ID: Lab Control Sa1nple 
Prep Type: Total/NA 

Prep Batch: 57169 

LOQ 

LOQ 

0.500 

MDC Unit 

1.28 pCi/g 

0.313 pCi/g 

0.111 pCi/g 

%Rec 

106 

100 

101 

%Rec. 

Limits 

87 _ 116 

87 ~ 120 

87 .115 

Client Satnple ID; BINGRP5n001~061713 
Prep Type: Total/NA 

Prep Batch: 57169 

MOC Unit 

· 0.214 pCi/g 

0.0712 pCi/g 

0.594 pCi/g 

0.105 pCi/g 

0.0578 pCi/g 

1.57 pCi/g 

0.0922 pCi/g 

0.116 pCi/g 

0.736 pCi/g 

1.52 pCi/g 

0.105 pCi/g 

0.0712 pCi/g 

0.0585 pCl/g 

RER 

RER Limit 

0.04 

1.04 

0.09 

0.29 

0.03 

0.26 

0.19 

0.38 

0.04 

0.2l 

0.29 

1.04 

0.23 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 

Project/Site: Treasure Island 2013 

QC Sample Results 

Method: GA-01-R - Radium-226 & Other Gamma Emitters {GS) {Continued) 

Lab Sample ID: 160-2755-1 DU 

Matrix: Solid 

Analysis Batch: 60520 

Sample Sample 

Analylo Result Qua I 

Thorium.234 0.414 u 
Uranium-235 0.0508 u 
Uranlum-238 0.414 u 
Thorium 228 0.428 

Total 

DU DU Uncert. 

Result Qual (2o-+I") LOQ 

0.2316 u 0.754 

0.1891 u 0.178 

0.2316 u 0.754 

0.4663 0.108 
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MDC 

1.39 

0.277 

1.39 

0.0922 

TestAmerica Job ID: 160-2755-2 

Client Sa1nple ID: BINGRP5·001"061"113 

Prep Type: Total/NA 
Prep Batch: 57169 

RER 
Unit RER limit 

pCi/g 0.15 

pCi/g 0.50 

pCi/g 0.15 

pCi/g 0.19 

TestAmerica St. Louis 
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Client Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Rad 

Prep Batch: 57169 

Lab Sample ID Client Sample ID 

160-2755-1 BINGRPS-001-061713 

160-2755-1 OU BINGRPS-001-061713 

160-2755-2 BINGRPS-002-061713 

160-2755-3 BINGRPS-003-061713 

160-2755-4 BINGHPS-004-061713 

160-2755-5 BINGRPS-005-061713 

160-2755-6 BINGRPS-006-061713 

160-2755-7 BINGRPS-007-061713 

160-2755-8 BINGRPS-008-061713 

160-2755-9 BINGHP5-009·061713 

160-2755-10 BINGHP5-010-061713 

160-2755-11 BINGRP5-011-061 l13 

160-2755-12 BINGRPS-012-061713 

160-2755-13 BINGRPb-013-061713 

160-2'155-14 BINGRP5-014-061713 

160-2755-15 B!NGRPS-015-061713 

160-2755-16 BlNGRPS-016·061713 

LCS 160-57169/2-A Lab Control Sample 

MB 160-57169/1-A Method Blank 

QC Association Summary 
TestAmerica Job ID: 160-2755-2 

Prep Type Matrix Method Prep Batch 

Total/NA Solid FiU __ Geo·21 

Total/NA Solid Fill_ Goo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Filt__Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill __ Geo-21 

TotalfNA Solid Fill __ Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid Fill_ __ Geo·21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill_ Geo-21 

Total/NA Solid FilLGeo-21 

Total/NA Solid Fill_~Geo-21 

Total/NA Solid Fill_Geo-21 

Total/NA Solid FiU_Geo-21 

Total/NA Solid Fill __ Geo-21 

TestAmerica St. Louis 
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #5

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:33 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #5 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #5 TI Building 233 and agree that 
this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also understand 
that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:22 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #5 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
 
  
 
NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins:  PT‐0004, PT‐1127, PT‐1301, PT‐1436, PT‐1437, PT‐1540, PT‐2394, PT‐2403, PT‐2411, PT‐2424, PT‐2724, PT‐
2985, PT‐3620, PT‐001‐20, and PT‐003‐20.  
 
  
 
Background:  The attached data supports the radiological clearance of soil that was excavated from above the terra 
cotta pipe that runs north to south at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the terra cotta pipe. GWS 
measurements greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for 
follow‐up one minute gamma static count rate surveys. See Attachment B. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations with count rates greater than the 
instrument‐specific scan IL. Of the gamma static count rate measurements performed, only one was not less than the 
instrument‐specific static IL. See Attachment B. 
 
  
 
∙         Waste characterization samples were collected from the soil in‐situ. Samples were analyzed for 226Ra by gamma 
spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment B. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 16 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment C.  
 
Conclusions:  The soil that was excavated from above the terra cotta pipe that runs north to south at the Building 233 
site was surveyed and sampled for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil 
removed. Gamma static count rate surveys were performed on locations that exceeded the scan IL. 16 additional 
characterization samples were obtained. All soil samples were analyzed for 226Ra by gamma spectroscopy; sample 
results were less than 1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.   
 
  
 
  
 
Thank you 
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Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #6

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:36 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #6 
 
Ray, 
   I have reviewed the data provided for the waste bins associated with Package #6 TI Building 233 and concur 
that this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also 
understand that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:23 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #6 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
 
  
 
NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins: PT004‐20, PT‐006‐20  
 
  
 
Background:  The attached data supports the radiological clearance of soil that was excavated from above the cast iron 
pipe and five foot metal pipe at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the pipes. GWS measurements 
greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for follow‐up one 
minute gamma static count rate surveys. See Attachments B, C, and D. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations greater than the instrument‐specific 
scan IL. All gamma static count rate measurements performed were less than the instrument‐specific static IL. See 
Attachments B, C, and D. 
 
  
 
∙         Waste characterization samples were collected from the soil in‐situ. Samples were analyzed for 226Ra by gamma 
spectroscopy and results reported 226Ra concentrations less than 1.1 pCi/g.  See Attachments B, C, and D. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 4 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment E. 
 
  
 
Conclusions:  The soil that was excavated from above the cast iron pipe and five foot metal pipe at the Building 233 site 
was surveyed and sampled for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil 
removed. Gamma static count rate surveys were performed on locations that exceeded the scan IL; all gamma static 
count rate measurements were below the instrument specific static IL.  4 additional characterization samples were 
obtained. All soil samples were analyzed for 226Ra by gamma spectroscopy; sample results were less than 1.1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.   
 
  
 
  
 
Thank you 
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Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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PKG-TIB233-MCI-SOIL

Waste Bins: PT004-20, PT-006-20 

Background: The attached data supports the radiological clearance of soil that was excavated from 
above the cast iron pipe and five foot metal pipe at the Building 233 site. The following survey and 
sampling were performed: 

• Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the pipes. 
GWS measurements greater than the instrument-specific scan Investigation Level (IL) were used 
to identify locations for follow-up one minute gamma static count rate surveys. See Attachments 
B, C, andD. 

• One minute gamma static count rate surveys were performed on locations greater than the 
instrument-specific scan IL. All gamma static count rate measurements performed were less than 
the instrument-specific static IL. See Attachments B, C, and D. 

• Waste characterization samples were collected from the soil in-situ. Samples were analyzed for 
226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1.1 pCi/g. See 
Attachments B, C, and D. 

• Additional characterization samples were collected following the unloading of the soil from 
within the listed bins. Utilizing Field Work Variance-012, the soil was spread in a single 6" layer 
on a poly covered screening pad. Static measurements and soil samples were obtained at each of 
the 4 sampling locations. Samples were analyzed for 226Ra by gamma spectroscopy and results 
reported 226Ra concentrations less than 1 pCi/g. See Attachment E. 

Conclusions: The soil that was excavated from above the cast iron pipe and five foot metal pipe at the 
Building 233 site was surveyed and sampled for waste characterization. GWS surveys were performed on 
each 6-inch layer of soil removed. Gamma static count rate surveys were performed on locations that 
exceeded the scan IL; all gamma static count rate measurements were below the instrument specific static 
IL. 4 additional characterization samples were obtained. All soil samples were analyzed for 226Ra by 
gamma spectroscopy; sample results were less than 1.1 pCi/g. 

Shaw has established this soil as non-radiologically impacted. 

Sha~pproval 

~'?!: c$11.ruu 
Shaw RSO 

RASO Concurrence 

RASO Representative 

NOTE: PRIOR TO USE OF THIS SOIL AS Fill MATERIAL ON TREASURE ISLAND, 
AREA SPECIFIC USE PLAN(S) SHALL RECEIVE ADDITIONAL NAVY/RASO REVIEW AND 
USE CONCURRENCE. 
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PKG-TIB233-MCI-SOIL

Attachments: 

A- Data Summary and Sample Results 

B- East-West Cast Iron Pipe GWS, Gamma Static Count Rates, and TestAmerica Sample Analysis 

C- North-South Cast Iron Pipe GWS, Gamma Static Count Rates, and TestAmerica Sample Analysis 
D- 5 Foot Metal Pipe GWS, Gamma Static Count Rates, and TestAmerica Sample Analysis 

E- Additional Characterization Gamma Static Count Rates & TestAmerica Sample Analysis 
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PKG-TIB233-MCl-SOll_ 

Attachment A 
Data Summary and Sample Results 

01/14/2013 Page 2 of 65 
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Data Summary 

Att. 
' I'-;---..,.;-.-- :- .I [·--.--=·.,-----I 

Media Survey# Date 

Soi! 10182012-233-GWS-602 10/18/2012 I ,_,,_,,_.,., I 262337 ! ;@1'!W.1£\41 .rn:;111&!1i)llil;t::1i,! 
44-20 

16.423 I 19.465 r l.1;735;~16;69S(:i>rn I B 

Soi! I 10182012-233-JSS-603 I 10/18/2012 I 2221/ I 262337 I 
44-20 

17.767 I 19,165 t: ;;:;;tLN%i~;;;_\'.'&St1~i'Jtl;?i'~Afl':ttffl· .. -- -'14;:649 .com,· I B 

Soil I 11012012-233-GWS-623 I 11/1/2012 I 2221/ 
44-20 

I 262337 Ui' Y?'t\iifk!·f'lill'ii!\:Jilfll:'.i ill 16.423 I 19.465 I 10.781'20.512.com I c 

Soi! I 11012012-233-JSS-624 I 11/1/2012 I 2221/ 
44-20 

I 262337 I 17.767 I 19.165 Vii1ii:!Lll1Zill: :'\!fohi%NTA'i.i!.iil. 17~.044.ci>m< I c 

Soil I 10182012-233-GWS-628 I 11/5/2012 I 2221/ I 262337 V< :ibllillAi'l7i .ti 'i:lilZAi:c ::,J 16.423 
44-20 

I 19,465 I 10;967:'.35,218•cpm I B,C 

11052012-233-JSS-629 I 11/5/2012 I 2221/ I 252337 I 17,767 I 19,165 I/ !'fii/l'JfAk! F:N? \i"f!iJ!liJii '.:1 14,303'cf5,427cpm I B,C 
44-20 

11052012-233-GWS-631 I 11/5/2012 I 2221/ I 262337 IK'i@tlwAii ii!;!\Zf!!.!'iillk! ::,1 16.423 19.465 I · 101812-2S;530corn I c 
44-20 

Soil I 11062012-233-GWs-636 I 11/6/2012 I 2221/ 
44-20 

I 262337 ~1<1!.f!NlAV!!'1!C!!E!'!iii\N!tki\il l 16.423 I 19.465 I l.3;687C116:S08 com I D 

Soil I 11062012-233-GWs-640 I 11/6/2012 I 2221/ 
44-20 

262337 I '!'i:'l\IWPI:\ (if,1%i?Ni.!llfil:c•, i(J 16.423 I 19.465 I 13.528'19.644 com . I D 

Soi! I 11072012-233-JSS-646 I 11/7 /2012 I 2221/ 
262337 I 

44-20 
17.767 I 19.165 I 1;;11!W;t;<1;1 ::1ii'l'i c\111Pii iii 16;80Qcom I D 

Soil I 11072012-233-GWS-642 I 11/7 /2012 I 2221/ 
44-20 

262337 1::;: t,;:NtAif!:iY::l'(,i:i.ii.!1101'8! .I 16.423 I 19.465 I 13.748.-20:331co!l1 I D 

Soil I 11072012-233-GWS-643 I 11/7 /2012 I 2221/ 
262337 I 17.767 I 19.165 H'!X\'Uil\lfi~\ 'l•iJiJif'i'iifil'fp;ii ·1•1.1r 17,lS1&'' 19,139 com I D 

44-20 

Soil I 06182013-233-JSS-728 I 6/17/2013 I 2221/ 
44-20 

I 262337 I 17.621 I 19.219 t?i:.\V;1l\11J\!ii (i4!8i!1ZNl'.li:ii '1 14:747" 15 . .720<Dm I E 

1) Soil above the cast iron pipe and S foot metal pipe was surveyed per the Work Plan. Gamma walkover surveys and one minute gamma static count rate surveys were performed on each 6 inch lift of soil. 

IAH gamma static count rate measurements were less than the instrument-specific static investigation !eve!. Results are provided in Attachment B, C, and D. 

2) Sample results from TestAmerlca regarding soil from above the North· South cast iron pipe, East-West cast iron pipe, and 5 foot metal pipe are provided respectively in Attachments 8, 

C, and D. 

3) Screening pad additional characterization static count rates and sample results from TestAmerica are provided in Attachment E. 
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Tl B233-SO I LP IP ECHAR-113-1012 Soil Waste Ch<1r. North-South Cast Iron 
>-~~~~~~--~~~~~+--~~~~~+-~~~~~~~~..{-~~~ 

Tl B233-$01 LP IP ECHAR -116-1112 Soil Waste Char. East-West Cast Iron 

TIB233-S01LPIPECHAR·117-1112 Soll Waste Char. 0.43 North-South Cast Iron 

TIB233-SOILPIPECHAR-118-1112 Soil Waste Char. 0.43 North-South Cast Iron 
~~+-~~~~~~-!-~~~~~~~~ 

Tl B233-SO I LP IP ECHAR-119-1112 Soil 2 Waste Char. 0.57 East-West Cast Iron 
·~~~~~~~~~-'~~~~~~1--~~~~~~~~+-~~~~~-~4-~~~·~~~~-"~~~~~~~~~--I 

Tl B233-SOl LP IP ECHAR-123-1112 Soll Waste Char. 0.54 5 foot Metal Pipe 

Sample Identification Sample Media Bin Number Type of Sample n 6Ra Results (pCi/g) 

BINGRP6-001-061713 Soil F'T-004-20, PT006-20 Waste Char. 0.636 

BINGRP6-002-061713 Soil PT-004-20, PT006-21 Waste Char. 0.580 

BINGRPG-003-061713 Soil l'T-004-20, PT006-22 Waste Char. 0.333 

BINGRP6-004-061713 Soil F'T-004-20, PT006-23 Waste Char. 0.510 

*Sample with highe'st activity is highlighted 
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Attachment B 
' 

North-South Cast Iron Pipe GWS, 
Gamma Static Count Rates, 

and TestAmerica Sample Analysis 



PKG-TIB233-MCI-SOIL

7 of 82

PKG·TIB233·MCl·SOIL. 

Lift 1 (0-6 in): GWS, 
Gam111a Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above North-South Cast Iron Pipe, Depth 0-6 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 
~·~·~---· ·~ 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma Gamma Gamma 
Walk-Over Static Static Waste Characterization Sample # 

Easting (cpm) cpm >IL? 

N/A N/A N/A **Tl B233 ·SO I LP I PE CHAR-113-1012 
~-

Soil 
Sample Ra· 
226 (pCi/g) 

0.46 
~~-----~ 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 
were conducted. 
**Waste characterization sample collected from random location. 

01/1412013 Page 6 of 65 
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Gamma Walkover Sur,,iey (GVi:S') carfor,,,ed at Buildln;::; 233 Site en soi! 8bcve caStfrO:rlPIPe. The 
:f the survey is to su:oport Characterization of soil South to North.~st Uft, G to 6 inches above cast iron pipe at Building 
GWS was performed in a Contamination Area to proviCe rad\ologlczt characterization data and identify any anomoiles. 

urvey was performed using Lud!:.im 222~ # 262337A coi..:pleC: w:th 44-20 Probe #PR295571. 

eas exceedlng or equal to the investigatiOh 1eve1 (IL) \f/il~~ evaiuated-b~;-±he-p;oject Certified heaith Physicist, 
d a follow up statlCSl.lrvey \Vil! be performed. No locations were above the instrument specific scan IL 

his \Vas a foJlow up surv!3y to TiRS-10032012-2:33-GVIJS-554. 

RWP: 2012 233 JS 02 02 

0935 End Date: 1011812012 Time: 1015 St~rlD~t~·~1~0~M~S~l2~0~1=2'-~_.'..'.'.'.'.'.::._~~::'.::'.:~~~~-':::.::_:::::.:._~~~~~~~~~~~~~~~~ Time: 
no:.-c;).;,,,'-.,) 

JHNVB 

Approved By: 

FRM-T:~J;.1 

01114/2013 

~Jj,,, 1~s _,,, 
Print Name 

r\ f1 ;j 
':li--1 f i ~ f --"Si?iP-a~ 
i \l 

Moc;€1: 

Serioi!#: 

Probe!#: 

Cat Due: 

Mode': 
Sena:#· 

Probe/#: 

Cal. Cue: 

t_.,z.e. r-
Title 

Page 1 of _ 

1c/:!,., /z f.rVJ 
Da.t6 \ 

Page 7 of 65 
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01/14/2013 

PKG-Tl8233-MCl-SOIL 

Site 233 Gamma Walkover S;urvey of Soil survey11T1Rs-101s2012-233-GWs-so2 

Above C<rnt Iron Pipe (1st Lift 0 to 6 lnches) Page 2 of 3 

6022960 6023030 

Sensorlnst. 
<Mean 3+ std dev (19464 cpm) 
Mean 3+ std dev (19464 cpm) Scan IL,l 
o 10 20 40 ''Y' 
~~~1oc~:!:~~£~~-£~~ -~ 

Oata ColJectOO; By: Dennis Morrison 

Data Processed In Treasure Island Office 

60Z3100 6023110 6023240 

(k!mma \\'alkover Re.adings Colle-<ted on l(XJ $'2012 
\\ilh Trimble Geo;'{H GP$ Unit #70901 ;:ind Ludlum 
~hdel 2221 itl623'37A wiU1 a -14-20 Probe bPR29557 l. 
calibration due i 1/30:2012 

~ 
~ 
N 
;; 

Page 8 of 65 

N 
~ 

0 

"' "' ~ 
iii g 
.S 
a. 
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PKG-TIB233-MCl-SOIL 

Gamm11 Walkover Survey Measurements Collected at Site 2'33 (lst Uft TIHS··10l82012-233J....1W$-601 
o to 6 lnr:he~) Ah4ivl~ cast Iron f'ipc Page 3 of 3 

Jn the 9000s 

0 

In thC?'.lOOOOs In th\? llOOOs ln the 11000s In th~ 13000s II\ thi! 14000s In the lSOOOs 

0 3 46 300 453 186 

In the 16000s In the 170005 In the 18000s In the 19000s In tho 20000s In the 110005 In the 22000< 

M 0 0 0 0 D 0 

'" 
2:0-·: 

rn.sooi---

16.001)+ . 

15,00(1 

';§ 14.$00 
(L 
(.) 14.(100· 

l'.'.,000 

!2,!;CO 

12.000 

01/14/2013 

Scatter Plot 

Tim<i 

HH~ :-

14}20 
{i:l(l 

B<..icl:VO:'.i<l.'

' !94')4 
!9-1(;$ 

Page 9 of 65 
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!OLOGICAL SURVEY FORM 
·-.. ••-· '---· T!RS- 101 603 

Soi: Sampling a:1d Gamma Sfatic Survey measl.'remerts conected at: Buildinci 233 Soil above Cast fron Pi 

urpose of this survey-sampling is to proviCe: Characterization of soil South to North. 1st Lift 0 to S inches above Cast Iron 

Tne results of gamr;ia walkcve~ suNey T!RS-10182012·23.3-GWS--602 revealed no count rates greeter than the 
invest;ga~ion level. The sol! sample \Vas collected randorr;;y x soil above cast :ror, pipe. T'1e sam,::ile was coEecred 

disposable plastic scoop at depth of 0-6 inches below g:-o;.mC: surface. Soil was placed :n a 16 oz plastic jar ·1m:ch was 
be:ed, w:th custody seai on iid, placed in a zip~cck b:ag :hen loaded 1nto sh~pping con:ainer. The CoC was placed ;n ~he shipoi.rg 

ntainer and a custody seal placed on lid of shipping coiltainer, A map of the sanpie 10"..,ation is attache:i, 
rvey of the individual saMpie contai:-ier was performed a.1d recorded on TlRS~ 10182012~233.JSS..£04 . 

C!earl Sunny Temp: 60 °F Wind: 0-10 mph 

ain: of Custodv No: 

RWP: 2012 233 JS 02 02 

Time: 1020 End Date: 1011812012 Time: 1055 

1\lode!: 

Seri:al # 

Cai.O·..;e: 

262337 
11/3012012 

Page ~ er 2 

Medel· 19 

Serial#: 141454 
Cal. D1.1e: 

0 -A ,,,,,~,..,,~, ~ ) 17 7"7 I 8' '" '"''1· ~ '"'"' reeor;'"''""'lA:: , o r.g 1,a..,. ..., t' .,., 

R~f,;rea :L(SJa::c) 19165 

Approved By: 
\ \ I \"' \ i \ 

-.J"'""--J \¥10., _,, "';vi 1 i A L e...L:c 
Print Name l " /\ Sign'at~r~4'.. Title 

, ) 

/0/;~ 0. /12 
1 

Datef iK:fv'l 
;>!'l}..\.;J,¢•,.f 

l._..I V 

0111412013 Page 10 of 65 
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PKG-TIB233-MCl-SOIL 
Site 233 Soil Sample' Survey 

Above Cast Iron Pipe (1st Lift 0 to 6 Inches) 
6023030 6023100 

Survey# TIRS-10182012-233-JSS-603 

Page 2 of 2 

6023170 

Northing 
6,023,110.54 2,127,322.34 

Sensor· Inst. #262337A Soil Smnplc Cotkctcd on 10/18/2012 
<Mean 3+ std dev (19,464 cpnl) v..1lth Trirnble Ge.oXH GPS Unit #70901 and Ludhun 

Model 2221 ff262337A ·with a '1'1~20 Probe llPR295571, 
Mean 3+ std dev (19,465 cpm) Scan IL N calibmtion dnc ll/30/2012 

A Sample Location wA.,. 
0 510 20 y. /\ 
!11111::::lillilll!lll Feet s ?· ,_ 
Coordin<ite sYstem: CSP Zone 111. NAD83, us Survey Foot Slhl'<aiW'·' a vvorld ot Solutions 

Data Collected By: Dennis Morrison Revi·ewed By·_ .. G.: ~ l ~ lL -~----~D-ate 
10

/,:,/,? . 
Data Processed In Treasure Island Office . . ~--·yv (-!' '·-

0111412013 / Page 11 of65 
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SAMPLE SUMMARY 

F2U250412 

SAMPLED SAMP 

V/O_JL §_J\/'.1PI,F,ll CI1IEN1' SAMPIJE ID . --- ,,,,..,_,, ________ 
-------------~-~------ - DATE TIME 

-------~--- -

MW4,JR 001 T1B233 --SOILPIPECHAR-107-1012 ]_0/08/12 '.L4: 56 

MW4J'J' 002 'l'IB233-SOILPIPECHJ\R--108-1012 10/09/12 J-3:36 

MW4JV 003 TIB233-SOILPJPECHAR-109-1012 10/10/12 09:39 

MW4JW 004 TIB233-SOILPIPECHAR-110--1012 10/10/12 11:17 

MW4JX 005 TIB233-SOILPIPECHAR-111-1012 J_0/10/12 08:40 

MW4JO 006 TIB233-SOII,PIPECHAR-112 -1012 J0/16/12 10:40 

MW4Jl 007 TIB233 -SOILPIPECHAR-113-1012 10/18/12 10:50 
MW4J2 008 TIB233 --SOILPIPECHAR-114-1012 10/23/12 14:04 

- The :inaly!kal results of the sa111plcs listcd 11bove are prc..wntcd on the following pages, 

- Al-I calculations arc pcrforn1NI before rounding to avoid round-off errors in calculated results. 

- Results nO\ed as "ND" were not detected at or above the stated limit. 

- This report must not be reproduced, except in full, without the written approval of the laborntory, 

- Results for the following parnrnelers arc never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layern, odor, 

paint filter test, pJI, porosity pressure, reactivity, rcdox potenti~l, specific gravity, spot tests, solids, solubility, temperamre, viscosity, ond welghl. 

0111412013 Page 12 of 65 
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PKG-TIB233-MCl-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-113-1012 

Lab Sample ID: lt2~J2504l2~00'J 

Work Order: MW4J1 
Matrix: SOI, ID 

Parameter Roault Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.09 u 

Actinium 228 0.24 

Bismuth 212 0.46 u 

Bismuth 214 0,46 

Ceslum 137 0. 012 u 

J,cad ?.10 -0.2 u 
La ad 212 0.312 

Lead 214 0.46 

Potassium 40 9.1 

Protactinium 231 0,06 u 

R.adiUm 1226) 0,46 J 

Radium 228 0. 24 

Thallium 208 0.150 

Thorium 228 0.312 

Thorium 234 0.41 u 

Uranium 235 0.14 u 

Uranium 238 0.41 u 

NOTE (S) 

Data ar.e incomplete without tho oaso nar.rat:ive. 

MDC is determined by instrumont performance on.ly. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 10/18/12 JOSO 
10/25/12 0815 Date Received: 

'l'otal 
Unoert, J?:cep 

(2 a+/-) RL MDC 
Pa to 

pCi/g Ba tab tt 2303048 
0,15 0.74 1.0/29/12 

0.11 0.21 10/29/12 

O. lJ4 0.69 10/29/12 

0.11 0.06 10/29/12 

0,032 0.057 10/29/12 

1.6 1. 6 10/29/l?. 

0.094 0.090 10/29/12 

0,11 0.06 10/29/12 

1. 6 0.3 10/29/12 

0.19 1. 3 10/29/1.2 

0.11 0.50 0.06 10/29/12 

0.11 0.21 10/29/12 

0.071 0.064 10/29/12 

0.094 0,090 10/29/12 

0.34 1. 2 1.0/29/1.2 

0.14 0.22 10/29/12 

0.34 1.2 10/29/12 

J Result is greater than sample deteation limit but loss than stated reporting limit. 

U Result is loss than the sample detection limit. 

Analysis 
Date 

Yld % 

11/16/12 

11/16/12 

ll/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

01/14/2013 Page 13 of 65 
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PKG-TIB233-MCl-SOIL 

Lift 2 (6-12 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above North-South Cast Iron Pipe, Depth 6-12 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A **TIB233-SOILPIPECHAR-117-1112 

N/A N/A * *TIB233-SOILPIPECHAR-118-1112 

Soil 
Sample Ra-
226 (pCi/g) 

0.43 

0.43 

*All GWS count rates on the North-South segment were less than the instrument-specific scan IL and no 
follow-up gamma static count rates were conducted. 
**Waste characterization samples collected from random locations. 
NOTE: GWS-628 also covers the East-West segment of the cast iron pipe. 

01/14/2013 Page 14 of 65 
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soi! a 
of the survey is to support Characterization of soil South to North and East t~ V.Jest,2;id Lift, 6 to 12 inches above cast iron 
uildir:g 233 Site. The GWS was performed in a Cor.taminatior, Area to provide radiological characterization data and identify 

1y anomolies. 
rvey was R~dC:~!Tle(j!.lSinSIUdiUm 2·221 # 262337A cot.:pled \»~th 44::20-Pr668-#ffR2§5571. 

eas exceeding or equal to the lnvestigat\on level (JL) V/1ffbe--eva-ruated by the project Ce!iifted Health Phys;,clst 
nd a follow up static survey will be performed. 

RWP: 2012 233 JS 02 02 
~t~rln~tA'.~1~1:/0~S/~2=0~1~2 __ _..:::::_::.:_ __ ::_:::.:_ ___ _:::_::c::.:::::c_ ________ _:.;..c.;;_:_ _____ ~ Time>.· 0941 End Date: 1110512012 Time: 1014 

:!'ri~:o..!K=} 

':~~3(c""; 

JH,WB 

::li)l:JiJ 6,. 1\;\!<,S56'( __________ ~ __ \u_1l",.,~~---------Approved Sy: 

FRf~-T~C\-~ 

Print Neme - u -Signetu'e - 6 

01/14/2013 

W.cte\· 

Secia:#: 

P~Obe ! #: 

Rl5 
Tft1e 

Page 1 o' 3 

I _I ll :Hf \-Z., 

Date ~ 
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01/14/2013 

PKG-Tl8233-MCl-SOIL 

Bldg 233 Clamma Walkover Survey Above 
Meta I Pipe (2nd Lift 6-12 in<:hes) 

Survoy#T IRS-11OS2012-233-GWS-628 

Page 2 of 3 

6023·100 SOZ3170 6023240 

0 
0 

"' !:; 
"' 

Reference Ollly 

"Mt1an + 3 ~u rJev (19.464 qJ1r1) 

""-Mt:<JO + 3 st<J dW (19,'165 qJm) 
12.525 50 

lmc:::--Feet 
oordiflllte ~'!Stem: CSP Zone !II- NA0$3. US Survr,'Yfoor 

Data Collected Sy: Dennis Morrison 
Data Processed In Treasure Island Office 

(tanun3 \VallJ:ovcr Smvey Collected 01111/05/lOIZ wilh 
'l'rimble OtoXIJ GPS Unit #70901 andLl1dll!m Modd 
2221 #1.62337 J\ witl1 a <14·20 Probe #f>R195.S71, 
culibraliou chi~ 111'30/2012 

,/·,,._ 
,s..;a,-Ji.'r o 1.;{,;rld of :::;01uUot1s 

keviewed By: ~ DJK,,O 

Page 16 of 65 
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In the 7000s 

0 

PKG-TIB233-MCl-SOIL 

Building 233 Gan1ma Walkover Survey 
Above Metal Pipe (2nd Lttt fi-11: Inches) 

s urve y#:TIRS-110520 l2-233-G WS-6 28 

Page 3 of 3 

lntM8000s 
0 

In the 9000s 
0 

In thelOOOOs In the 11000s In the 12000s In th~ 13000s 
0 0 30 276 

In the 14000s In the 150005 In the 16000s In the 17000s In the !8000s In the 19000s In the 20000s 

, 
0 
C• 

0111412013 

~ • ~ B 3 0 o 

Scatterplot 

j'""'"~" 
l~':i«"-'''" 

... ~ 
~ll21f): 

10?~7 , -, 

J$21S 
MOOS~\·! , 

l~M 

l~27J 
JV7S - l 

"ti.cf A1fa 7 

.... Std Qgy 
l,014 

88 location 
with cpm 

2:19,465 

Page 17 of 65 
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; \ 

Sl:"15iN 

RADIOLOGICAL SURVEY FORM I SAMPLE COLLECTION LOG 
Survey Number: TIRS- 11052012 233 JSS 629 

:survey Description: ________ Soil_ Sampfing arrd Gamrna Static Survey meas;.ire!Tients cot!e~ed at SM119-1ntl33 soil ab_Qve. metal oioe. 
,se of this s:.1rvey~samp!ing is to prov:de: Characterization of soi[ East to West and North of vault 2nd lift 5 to 12inches above 

na walkover survey T!RS~11052012~233-0WS:-$2"8 revealed count :ates 

than t"te instn.;ment specific investigation !evei_ Soil samp:es were collected rando.11ly on soi! above metal -;:;ipe, T~e samples 
Bected v«1th o:; disposable plastk:: sxop at dep:,.ri of0-6 inches ~elow ground su:-face,SoH was placed \n a 56 oz. ~lastic jars wh:ch w;:;s 
, •uith custody seaf on lid, placed :n a z'.plock bag then :oaded lntc shipping container. The CoC was placec in be shipping 

1d a custody seaf placed on Ed of shipping contafner. A nap of:he sar:iple locations is attached. 
nd!vidual sample containers v.'as perfo;med and recorded cri T!RS-11052012-233-JSS-630. 

70-0F Wind: 0-10 mph 

ec : Chain of Custodv No:Tl Buitdino 233 EM.AC 009 

2012 233 JS 02 02 

Time: 1100 End Date: 1110512012 Time: 

';11fCJi\;. 

JHIWB 

Approved By: '3"Df\N G-.. f'Ms>e 
Print Name 

FRM-7(-01·1 

0111412013 

x u 

1355 

<or?.. 

It 

Page · c: 2 

$B(ai # 

?rebel:.:: 

C:oL Cue: 

Model: 

Serial#: 

Prtibe ! #: 

µRll!r 

Contact Contact _i.O_t,'n_ 19 .. ~m-1· 
Gross Ni'!t Gress Net 

1'.i.c.,S ''./ 2s/iZ-
1Jtie cate J "'1fa"-

Page 18 of 65 
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PKG-TIB233-MCl-SOIL 

!Bldg 233 Gtimma Static/Soil Sample Survey 
Above Metal Pipe (2nd Lift Ei-12 in1:hes) 

Survey# Tl RS· 11052012· 233-JSS- 629 

Page 2 of 2 

6022.$60 6023030 

Easting Northing 
6023101.58 2127334.30 

6023103.36 2127328.73 ____ _,_ ____ _, 
6023045.60 2127272.57 

~ M"'"' •:. ~;1a~·t(1~.~M ((>m) 

J MNn• j~ld;lw(l?:IC!J•,i.«i S-:•;,)llj 

12.525 50 
l1111111c=-gFeet 
~oor61oate ~ystl'11Y1. CSP Zone !II. NAD03, US $UtvcyFQQl 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/14/2013 

(5023100 6023170 60232:40 

~ ~nun.a S1.nticJSoi1 Sa.mp!e Suniey Co!leded on 11/05/l.Ol:Z I ' ·1111rimble GeoXH OP$ lJnl.t #70901 and L1l(nt1rn t.1odel 

1

2. 21 #1/52337A wil11 a 44·20 Probe #PR295571, 
<-'?librnlion d11e U/J0/2012 

I /\\.,_ 

!s~avif· <~ vJnrki of Sototions 

Page 19 of 65 
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PKG-TIB233-MCl-SOIL 

P2K160456 

\;QJL §Z~~!2!A?.it 

MXDGA 001 TIB233-SOILPIPECHAR-116-1112 

MXDGC 002 TIB233-SOILPIPECHAR-1J. 7-1112 

MXDGD 003 TIB233-SOILPIPECHAR-118·1112 

MXDGE 004 TIB233-SOI!oPIPECHAR-119-1112 

MXDGF 005 TIB233 ··SOILPIPECHAR-120 ·· lll2 

MXDGG 006 TIB233-SOILPIPECHAR-121-1112 

MXDGH 007 TIB233-SOJ:I,PIPECHAR-122 -1112 

MXDGJ 008 '1'IB233 ·SOILPIPECHAR-123 - lll2 

MXDGK 009 TIB233 -SOILPIPECHAR-124-1112 

MXDGL 010 TIB233·SOILPIPECHAR-125-·1112 

MXDGM 011 TIB233--GOILPIPECIIAR-126--lll2 

MXDGN 012 TIB233-SOIJoPIPECHAR-12 7 --1112 

MXDGP 013 'I'IB233-SOILPIPECHAE-128-1112 

NO'l'E (S): 

- The 11naly1ical rcsul!s of the samples listed above iue presented on the fottowlng pages. 

- All calculations arc performed before rounding to avoid round-off errors in calculated results. 

- Results 11oted as "ND'' were not detected at or nbove the sttllcd ll1uh . 

• This rcporl must not be reproduced, except lu full, without the wrlueu approval of !he laborntol'y. 

- Rc,~uHs for the following parnmcicrs nrc never reported on a dry weight brds: color, corrosivity, density, flashpoint, ignitobility, !ayers, odor, 

paint filter test, pH, porosity pressure, rcac!ivlty, redox potential, specific gravity, spot tests, solids, solubillty, tcmpcrnturc, viscosity, and weight. 

01/14/2013 

.SAMPLED SAMP 
DATE TIMll 
~-~-------~---~ 

11/01/12 15:00 
11/05/12 11: l4 
11/05/12 11: 19 
11/05/12 13:55 
11/06/12 10:34 
11/06/12 14:20 
11/06/12 14:25 

ll/07/12 09:24 

11/14/12 10:24 

11/14/12 10:35 

11/14/12 11: 07 

11/14/12 11: 17 
11/14/12 11:32 

Page 20 of 65 
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PKG-TIB233-MCl-SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-117-1112 

Lab Sumple IlJ: F2K160t;56-002 
VJork Order: MXDGC 

Matrix: SOJ,JD 

L'aramator Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.025 u 

Aotinium 228 0.54 

Bismuth 212 0.20 u 

Bismuth 214 0.43 

Cesium 13'/ 0,003 u 

r,ead 210 0.8 u 

Lead 212 0.51 

Lead 214 0. 43 

l?otassium 40 10.3 

Protactinium 231 0 .1 u 

Radium (226) 0.43 J 

Rad:i.um 228 O.!i4 

Thallium 208 0.230 

Thol:ium 228 0.51 

'I'horium 234 1.15 u 

Uranium 235 0.14 lJ 

Uranium 238 1.15 u 

NOTE (S) 

Data aro inoomploto without the oaae narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 11/0'.)/12 1114 
11/16/12 08'.JO Date Received: 

'l'otal 
Uncert. Prep 

{2 o-+/-) RL MDC 
Date 

pCi/g Batch ff 2325072 
0.053 o. 48 ll/20/12 

0.24 0.18 11/20/12 

0.59 1.0 11/20/12 

0.13 0.11 11/20/12 

0. 041 0. 0'/6 llno112 

J_. l 2.0 11/20/12 

0.12 0.11 11/20/12 

0.12 0.13 11/20/12 

1. 9 0. 7 11/20/12 

0.?.2 1. 9 ll/20/12 

0.13 0.50 0,11 11/20/12 

0.24 0.18 11/20/12 

0.070 0.058 11/20/12 

0.12 0.11 11./20/12 

0.98 1.6 ll/20/12 

0.20 0, 38 11/20/12 

0.98 1. 6 ll/20/12 

J Result is groater than sample dotoction limit but J.oss than stated reporting limit, 
u 

Analysis 
Dato 

Yld % 
12/Jl/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/l.2 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

1.2/ll/12 

12/11/12 

12/11/12 

Hesul t is less than tho sample detection limit. 
01/14/2013 Page 21 of 65 
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PKG-TIB233-MCl·SOIL 

Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-118-1112 

I.clb Sample ID: 

work Order: 
Matrix: 

Part1meter 

E'21'160 4 S 6··003 
MXDGD 
SOLID 

Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -0.28 u 

Actinium 228 0.51 

Bismuth 212 0,53 u 
Bismuth 214 0.43 

Cesium 137 0.0 u 

I,eacl 210 0.9 u 

Lead 212 0. 43 

r.ead 214 0.42 

Potassium 40 9.0 

Protact.i.nium 231 0 .11 u 

Radium (226) 0.43 J 

Radium 228 0.51 

Thallium 208 0.143 

'l'horium 220 0. 43 

Thorium ?.34 1 u 

uranium 235 0. 10 u 

llran:i.nm 238 u 

N0'£E (S) 

Data aro incomplete without the oaae narrative, 

MDC is determined by instrument performance only. 

Bold results a:r:e g:r:eater than the MDC. 

Radiochemistry 

D<:iLe Collecled: ll/05/12 
11/16/12 

1119 
0850 Date Received: 

'l'otal 
Uooort, Prep 

(2 cr+/-) RL MDC 
Date 

pCi/g Batch # 2325072 

0.33 0.54 ll/20/12 

0.15 0.08 11/20/12 

0,52 0.01 11/?0/12 

0.15 0' l.4 11/20/12 

0.017 0.11 11/20/12 

1.2 l.9 11/20/12 

0.11 0.09 11/20/12 

0.12 0,13 11/20/12 

1. 6 0.8 11/20/12 

0.18 1. 7 11/20/12 

0.15 0.50 0.14 11/20/12 

0.15 0,08 11/20/12 

0.048 0.044 11/20/12 

0.11 0.09 11/20/12 

1.1 l.6 11/20/12 

0.21 0.36 11/20/12 

1.l 1. 6 11/20/l?. 

J Result is groator than sample detection limit but leas than stated reporting limit. 

U Result ii'.! less than. the samplo detection limit, 

Analysis 
Date 

Yld % 
12/11/12 

12/11/12 

12/ll/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

0111412013 Page 22 of 65 
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Attachment C 
East-West Cast Iron Pipe GWS, 

Gamma Static Count Rates, 
and TestAmerica Sample Analysis 



PKG-TIB233-MCI-SOIL

25 of 82

PKG-TIB233-MCl-SOIL 

Lift 1 (0-6 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above East-West Cast Iron Pipe, Depth 0-6 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

20,210 2127292 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

6023104 

Gamma Gamma 
Static Static Waste Characterization Sample# 

(cpm) cpm >IL? 

17,044 No *TIB233-SOILPIPECHAR-116-1112 

Soil 
Sample Ra-
226 (pCi/g) 

1.03 

*Waste characterization sample collected at the single location where the GWS count rate exceeded soil scan 

IL. 

01/14/2013 Page 24 of 65 
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Page~ 

233 GWS 623 

n: Gamma V'Jalkover SurveV-(GWSY oerfcrrned at Buildin 
of the survey is to support Characterization of so!I East to V\lest 1st lift, 0 to 6 inches abcve cast ir.:Jn pipe a~ Buildlng 
.The GWS was performed fn a Co:itamlnation Area to prov'.de radiological characterization data and identify any anomalies. 

rve_y was performed us:ng Ludlum 2221 # 262337A COUp!ed w:th 44~20 Probe #PR295571 . 

.reas exceecting orequa! tothe irlVestigation level (lL}"Vifffbe evalua_~c:i_f)y:he p:-oject Certified Health Pt1ysicist, 
and a follow up stS.fiC SUNey \VW be per!Orffied_ 

RWP: 2012 233 JS 02 02 
Start Date: 1110112012 Time: 1320' End Date: 1110112012 Time: 14 

JH/WB 

Print flame 
\iv\l\J\ l>J:l.J':>-. _ Res 

FRM-":"~01-'. v Signature o TitJe 

11)2_s/1,___ 
Dtit(: 

h,,_. 
Approved By: ".;:\Ot\l'i (!... W..»c:( 
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0 
g 
:;; 
;;; 

0 
g 
\:< 
N 

PKG-TIB233-MCl-SOIL 

131dn 23:.li Gamma Wallkover Survey sp:.•y#TIRS-
11012012

"
233

-GWS-
623 

l::I -~ 2of3 
Above Metal Pipe (1st Li'ft 01-S inches) 

6C:i22960 6023030 6023100 6023170 6023240 

\ 
{" 

·11,,, 

' \ .# 

For.--~~~t~~~:e·O~~~;'; 
~~--...................... ..,,. .. ------~~;,;......~.,.;.,; ... """' 

<.'hmuna \Va!kover Smvey collected 01~ lJ/OlllOJ2 

< MC<ill + 3 ~d dev (18,<lM cprn) 

<': Me<in + 3 S!d de•• (19AB5 rpm) 

with Tumble GeoXH GPS Unit #10901 and Ludlum 
Model 2221 #262337 A with a 44-10 Probt #{'Rl.95571, 
calibration due 11/3012012 

/·,,,~,,,_ 

~oordinate ~ysterfl. CSP lone HL NAOB3, U:3 Survey Foot ~ihil.W- <> wodd of So!Ud•)t:~:-

12.525 9~eet 

0 
0 

~ 
;; 

,_D_a_ta_C_o,.;ll_e_ct_e_.d_B_y_: -0-.,-,-n-is_l'll_o_r-ri_s_o;.n_, __ _..,... \wvJ\_ 
4 

H I ,... J 
Data Processed In Treasure Island Office Reviewed By: __ () .... --~ Dato_':.l!:_'i?_/_I!::: 

0111412013 Page 26 of 65 
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In the 7000s 

0 

PKG-TIB233-MCl-SOIL 

Building 233 Gamma Walkover Survey Above Metal Pipe 

(1st Lift 0·6 inches) 

Survey# :Tl RS-11012012-233-GWS-623 

Page 3 of 3 

In the 8000s 

0 

In the 9000s 

0 

In thelOOOOs 
6 

In the 11000s In the 12000s In the 13000s 

81 286 370 

In the 14000s In the lSOOOs In the 16000s In the 17000s In the 18000s In the 19000s In the 20000s 

376 306 142 21 4 0 1 

Method: 

Classes: 

Data Exclusion 

Columns: 100 

50 

30 

20 

0 
10513 

Sampling ..• 

~IShov» Std. Dev. ~,;!showMean 

~~~~~~~--------,~-~~~~~~-

12937 1536? 17786 

'Sn&p breaks to dilta valui:s 

20,000 

19,5-00 

19,00D, 

Hl,5-0(l 

H~.oon-

11.soo 
-n.ooo-
16,500, 

H,000 

1i: 15,$[){} 

o 1~.0DO 

14.500 

14,000 

13,500 

13,00C 

12,50{] 

12,000 

11.~-(Hl 

11.000 

1U,500 

01/14/2013 

Scatterplot 

Time 

p1nimum: 

:-1aximum: 
•Um: 

:1eart: 
1ed1nn: 

!;tondurd Devi<>tion: 

u 
20210 

Break Values 

19464 

20210 

t_ OK 

Cancel 

1 location 

with cpm 

~19,465 
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233 soil above metal oioe. 

op at depth ::if C-6 inc'"; es below ground SJrface, Soii was piac.."'d in a 16 oz plas'.:ic jar whch was 
·.with custocy seal on Ed, placed tn a ziplock bag then loaded into sl":~pcing container. The Coe ·'#as placed in tl"·e shipping 
;er and a CJStoCy seal p!a::ed on lid of shipping container . A map o'f :he sample location !s stacl'\ed. 

1$urvey of the-indiviOwa! sampte cont:liner v..as performed and recorded on Tl RS- 11012012-233~JSS:$25. 
Clearf Sunny Temp: 65 -Op W!nd: 0-10 mph 

:equested: G<!rnma Spec Chaln of Custodv No: Tr Buildlnq 233 EMAC 009 

RWP: 2012 233 JS 02 02 
Time: 1500 End Date: 1110112012 Time: 1550' 

Approved Sy: .11> SSC._,, 

FP.M-i'-01·~ u 

0111412013 

Vodel: 

Se:ia:#; 

?rcb".l f #: 

Cal. Due·. 

Model: 

~rial#: 

?robe/#: 

Cai. Due: 

R,L,5 
Title 

Page '! o"! -

u/,_s),z_ 
Date ?;-v---
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Bldg 233 Gamma Static/Soil Sample Survey 
Above Metal Pipe (1st Lift 0-6 hu<:hes) 

Survey# TIRS-11012012-233-JSS-624 

Page 2 of 2 

6022960 6023030 

<· <Mwi11+31\lddev(19,4C4cpm) 

"'Mean+. 3 .std oov {1U,~t~ cpm Scan IL) 

A Staticl Soil Somp!o L-0cat1on 

12,525 50 
lilllll!!C'. Feet 
oordim:1te system: CSP Zone Hf. NAD83, US Survey Foot 

Data Collected By; Dennis Morrison 

Data Processed In Treasure Island Office 

01/14/2013 

6023100 6023170 

\'· ..... '> 
:-, 

G<1rmna Static/ Soil Sample Survey collected on 
Jl/Oli2012 with.frimhlc OeoXH GPS Uuit 1170901 
and Ludlunl Model 2221 #262337A witJ1 a 44·20 
Probe #Pl{295571, calibration clue 1 J/30/2012 

•· a world of Solutions 

6023240 

Reviewed By: Date .. to/22(1!:_ 
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SAMPLE SUMMARY 

F2K160456 

SAMPLED SAMP 

!l()_JL §AJ'll?J~J;:ll CLIEN'J' SAMPLE ID 
-·-· -------------------------- _____________ ,, _____ DATE TIME 

MXDGA 001 1'IB233-SQII,PIPECHAR-116-l112 11/01/12 15:00 
MXDGC 002 TIB2 33 .. soILPIPECHAR-117 ·· lll2 11/05/12 11:14 
MXDGD 003 TIB233 ··SOILPIPECHAR- J.18 -1112 11/05/12 11:19 

MXDGE 004 TIB233 -SOILPIPECHAR-119 -1112 11/05/12 13:55 
MXDGF 005 TIB233 -son,PIPECHAR-12 0-1112 11/06/12 10:34 

MXDGG 006 TIB233-SOILPIPECHAR-121-1112 11/06/12 11: 20 
MXDGH 007 TIB233 ··SOILPIPECHAR-122 -1112 ll/06/12 14:25 
MXDGJ 008 TIB2 33 - SOILPIPECHAH-123··1112 11/07 /12 09:24 

MXDGK 009 TIB2 33 -SOILPIPECHAR-124 -lll.2 11/14/12 1.0: 24 

MXDGL 010 TIB233-SOILPIPECHAR·· 125-l.112 11/14/12 10:35 
MXDGM 011 '1'1B233-flOILPIPECIIAR-126-1112 11/14/12 J.1: 07 

MXDGN 012 TIB233-SOII.,PIPECHAR-12 7-1112 11/14/12 J.1: 17 

MXDGP 013 TIB233-SOILPIPECHAR-128-1112 11/14/12 11:32 

1'!_0_'.l'.E ( s L:... ... ~ 
- The analytic11l results of the snmplcs listed above arc presented on the following p!lges. 

- AH calculations arc performed before rounding to avoid round-off errors in calculated results. 

- ResuHs noted as "ND" were not detected at or nbove the stmed limit. 

- This report must nol be reprnduC<'d, exct'pl in foll, without the writtc11 ap1Hoval of the laborntory, 

- Results for the following pHanictcrs are 11evcr reported on a dry weight basis: color, corrosivity. density, flashpoint, igniwbility, !ayers, odor, 

paint fl!ter test, 111-i, porosity pressure, reaclivity, rcdox potential, specific grnvity, spot tests, solids, soltibility, tcmpcrntore, viscosity, and weight. 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-116-1112 

Lo.b sampJe JD: 

\.Vork Order: 

Matrix: 

Parameter 

1•'21060~b6 ·001 
MXDCA 

SOI.ID 

Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium ?.?.'/ 0.17 u 

Actinium 228 0. 40 

Bismuth 212 0.0 u 

Bismuth 214 1. 03 

Cesiurn 137 0.013 u 

Ioead 210 0.7 u 

Lead 212 0.51 

Lead 214 1-.12 

Potassium 40 12.B 

P:r.otactinium 231 0.23 u 

Rad:!. um (226) 1.03 

Radium 228 0.40 

Thallium 208 0.185 

Thorium 22B 0.51 

Thorium 234 0.55 u 

Uranium 235 0 .11 u 

Uranium 2313 0.55 u 

NOTE (S) 

Duta aro incomplete without the caae narrat:i.ve, 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 11/0l/12 
11/16/l?. 

1500 
OH50 Dat.e Received: 

Total 
Unoort. Prep 

(2 cr+/-) RL MDC 
Dato 

pCi/g Batch II 2325072 

0 .17 0.27 11/20/12 

0.16 0.24 11/20/12 

0.59 0.57 11/20/12 

0.20 0.12 11/20/12 

0.035 0.061 11/20/12 

1.0 1. 8 11/20/12 

0.11 0.10 11/20/12 

0.18 0.09 11/20/12 

2.0 0.5 11/20/12 

0.20 1. 9 11/20/12 

0.20 0.50 0.12 11/20/12 

0.16 0.24 11/20/12 

0.072 0.070 11/20/12 

0.11 0.10 11/20/12 

0,50 1.4 11/20/17 

0.23 0.38 11/20/12 

0,50 1.4 11/20/12 

U Result is lass than the sample detection limit. 

Analyaia 
Date 

Yld % 
12/11/12 

12/11/12 

1"/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

l.2/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-ll6-ll12 

LctlJ Sctmp.le JD; 

Work Order: 
Matrix: 

l?aramata:t· 

V2KlG0456-00lX 
MXDGA 

SOLID 

Rosult Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 7.?.7 0.08 u 

Actinium 228 0.59 

Bismuth 212 0.50 u 

Bismuth 214 1.0 

Cesium 137 ··0.015 u 

r,cad 210 l,6 u 

Lead 212 0,44 

Lead 214 J.04 

Potassium 40 11.9 

Protactinium ?.31 0.37 u 

Radium (226) 1.0 

Radium 228 0,59 

Thallium 208 0.222 

Thorium :?.28 0. 44 

'l'horiurn 23'1 0.20 l) 

Ur uni um 235 O, l'l u 
U}:anium 238 0.20 u 

NOTE 

Data ara incomplete without the oaae narrative. 

MDC is detormined by instrument perfo:cmanca only. 
Bold results ara greater than tho MDC, 

Radiochemistry 

Uate Collected: J 1/01/l? 
11/16/12 

l~JOO 

0850 Date Received: 

Total 
Unoart. )?rep 

{2 a+/·~) RL MDC 
Data 

pCi/g Batch # 2325072 

0' 18 0.98 11/20/12 

0.19 0.12 11/20/12 

0.59 0.96 11/20/12 

0.20 0.14 l.1/20/12 

0.043 0.075 11/20/12 

1. 3 1. 9 11/20/12 

0.11 0.11 11/20/12 

0.19 0.13 11/20/12 

1. 8 0.6 11/20/12 
0,2'7 2.0 11/20/12 

0.20 0.50 0.14 11/20/12 

0.19 0.12 11/20/12 

0.072 0.067 11/20/12 
0. :l_] 0. 1:l 11/20/12 
0,38 1.8 11/20/12 

0 .26 0.39 11/20/1?. 

0.38 1.8 11/20/12 

u Rasul t is loss than the a ample deteotion limit, 

Analysis 
Date 

Yld % 
12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

:12/11/12 

1?./11/12 

12/11/12 

12/31/12 
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L~ft 2 (6-12 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above East-West Cast Iron Pipe, Depth 6-12 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A * *TIB233-SOILPI PECHAR-119-1112 

Soil 
Sample Ra-
226 (pCi/g) 

0.57 

*GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 
were conducted. 
NOTE: When GWS count rates above the instrument-specific IL were clustered together, as shown on survey 
report #GWS-628, the soil was left in place adjacent to catch basin #438. 
**Waste characterization sample collected at border of soil left in place and soil removed. 
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is to support: Characterization of soil South to North and Eas: t~ V\lest,2rid Lift 6 to 12 inches above cast iron 
ite.The GWS was performed in a Coritarr.inatior Area to provide radiological characterizat:on data and identify 

y was performed using Ludlum 2221 # 262337A coupled wlth 44~20 Probe #PR295571. 

·eas exceeding or equif to the inveStiQation 1eve! (ILY WT!l be evs!uated by the project Certified Health Physicist, 
d a follow up static survey wi!I be perforrned. 

RWP: 2012 233 JS 02 02 
Start Date: 11/0512012 Time: 0941 End Date: 11105/.2012 Time: 11'\14 

iotci1'=) 

JHNvS , . ...,; hl~'t--.fi.1"..-,'-d B 
_ --rl) u d (,., , NJl,S;;e; • u -Signature 6. 

Approve Y · ~:!'..I:lc:: 
Print Name 

~:<M-T:-C\-1 

0111412013 

Mo:::'el· 

Sela:#· 

ProDe!#: 

(l.[5 
Title 

Page 1 of 

ll / zs/ ,.,__ 
Date 2>rvv 
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Bldg 233 Gamma Walkover Survej/' Above 
Metal Pipe (2nd Lift 6-12 inches) 

Survey#TIRS-11052012-233-GWS-628 

Page 2 of 3 

g 
ie. 
~ 
N 

01/14/2013 

6023'100 6023170 6023240 

'f:~r Reference Only 

.; M~;:in + 3 'i>1d elev (18,'1&1 qirn) 

?.Mc:Jr1 + 3 :std dev (10,465 qml) 

G11nuno Walkover Smvey CoJlecled 0111110.5/l.012 with 
'Jrimble Geo..-""<II GPS Uulf #70901 andLu<Dorn Jvfodcl 
22-21 #1.623]7 A wl1l1 a '14·20 Probe #PR2t;15S71, 
CT11ibratiQn chw IJ.13012012 

1_1m,,m1,il:i=;::::11~:111'1'111._tell!m!l•!ll:~ez~ne 111,NA0"3,US "'""~'"'' su;i~~~ a w.onJ of S>0ru\io1>s 
~~ ... ·~~~~~~~~~~~~~~~~~~~--~-' 

Data Collected Sy: Dennis Mo1Tison 
Data Processed In Treastll'e Island Office ~e\/iewed By: ~f\, {)~ 

0 
0 
N 

E 
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Building 233 Gamma Walkover Survey 
Above Metal Pipe (2nd Lttt 6-11: Inches) 

Survey#-: TIRS-1105 20'.l.2-23 3-G WS-628 

Page 3 of 3 

In the 7000s 
() 

In th<! 8000s 
0 

In the 9000s 

0 
In thelOOOOs In the 11000s Jn the 12000s In the 13000s 

0 0 30 276 

In tt1e 14000s In the lSO()(Js In the 16000s In the 17000s In the 180005 In the 19000s In the 20000s 
614 ;368 97 15 3 0 0 

lN},m: 

(.('t>(i<>-:s!, ~~···~'~.~r,, 

L~v. .. ~1:s_'._~-~~----- .. ----~··-~--~--=-=.::~_~~_,.,b, ... ci,,,,~ 
~---------;· 

Scatterplot 

01/14/2013 

i<i@'i~~·l • 
1%1)9 

15273 
301$. ~ 

• Ref /\rtO 7 

88 location 
with cpm 
>19,465 
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RADIOLOGICAL SURVEY FORM I SAMPLE COLLECTION LOG 
,survey Number: TIRS- 11-052012 233 JSS 629 

Description: Seil Sampling and Gamma Static SuNey measure:-:;ents ccUect.ed at Suildinq 233soH above mfltal pipe. 
pose of this survey-sampling is to provide; Characterization of sol! East to West and North of vault 2nd Utt, S to 12inches above 

ct gamma walkover sur-1ey TIRS-11 G52012-233-G\rVS-S23 revea!ed count rotes 

·gafion leve!. Soil sampies were collected raridorn!y on soL above metal ;oipe. T;...e sampies 
s::xiop at depth of 0--$ inches '.:!slow ground surface.Soil \Vas placed in a i€ oz plastic jars whJoh was 

Cy seal on iid, p!aced in a zip!ock C2g ~en leaded ilitO shit)p'r:g container. The CoC was placeC in ti"-e shlpphg 
and a custody seal p!aceo on Hd of shipping o::intai.r,er. A :-iap of the sar:1ple locations is attsched. 

•f individual sanp!e containers was performed and recorded en TIRS- 11052012·23NSS-630, 

Clear/ Sunnv Temp: 70 °F Wind: 0~10 mph 
uested: Gamma Spec Chain of Custodv No:Tl Buildina 233 EMAC 009 

2012 233 JS 02 C2 
Start Date: 1110512012 Time: 1100 End Date: 11f05/2012 Time: ~-~55 

,.,,,..OJ-."or::<) 

JHPNB 

Approved By: GDft1\l G , r.'J>. sse; 
Print Name- u FR~v:·1.C',.1 

0111412013 

Ser"a # 
?robe/#· 

Gal. Cue: 

l./Odel: 

Serial#: 

Pttibe f #: 

1<.c r; 
Titii:t 

Page · <i 2 

uf zsfiZ-
oate ::i <'\"A-
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!Bldg 233 Gamma Static/Soil Sample Survey 
1!\bove Metal Pipe (2nd Lift €1-12 inches) 

Survey# Tl RS· 11052012· 233-JSS-629 

Page 2 of 2 

01/14/2013 

6022960 

astlng 
602310L58 

6023103.36 

6023045.60 

~ rA<'-)<• • ;'\ <((.l,j~V(1$,'1M QlM) 

"M"'~"• ,h1<1%v(l9,1M~'I-•~ $<00.1ll) 

12.525 50 
IBEIC:::J!illlllillll!llFeel 

6023030 ' 6023100 6023170 6023240 -Northing 
2127334.30 

2127328.73 

2127272.57 

1 ~J nunu Sh1tic/$-Oil Samplt Survey Co!letied on l l/05/l012 
N j \ ·1h1rimb.le GeoXH OPS Unit 1no901 and Lndhun Modrl 

w~l,_ ll 
1

2- 21 m6Z337A willt a 44·20 PrQbe #PR295.571, ,y calibrnlion dt1e llf30i20l2 
' I 

~oordioate &ystfnn. C$P Zone HI. NAD03, U$ S1.uvcy F NH 

'1 /''"-\ 

,stfaw '' lf/orki of Solution~ 

• I \,\JV\~ --;J::.1 
Reviewed By:~'-1'>.@T Date~.!?: 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Ofli.ce 
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SAMPLE SUMMARY 

F2K160456 

l'/O_JL _8AMJ:'!,]lJt 

MXDGA 001 TIB233 -SOILPIPECHAR-116 -1112 

MXDGC 002 TIB233--SOILPIPECHAR-117-lll2 

MXDGD 003 TIB233-SOILPIPECHAR-118-1112 

MXDGE 004 TIB233-SOILPIPECHAR-119-1112 

MXDGF 005 TIB233-SOILPIPECHAR-120-U12 

MXDGG 006 'l'IB233 -SOILPIPECHAR-121-1112 

MXDGH 007 TIB233 --SOILPIPECHAR-122 -1112 

MXDGJ 008 'l'IB233 -SOILPIPECHAR-123 --1112 

MXDGK 009 TIB233-SOILPIPECHAR-124-1112 

MXDGL 010 TIB2 33 -SOILPIPECHAR-125-1112 

MXDGM 011 'l'IB233 -SOILPIPECHAR-126-1112 

MXDGN 012 TIB233 -SOII,PIPECHAR-127-111.2 

MXDGP 013 TIB233-SOILPIPECHAR-128-1112 

NOTE(S): 
- The :malyticnl resulis of the snmples listed nbovc are presented on the following µ11gcs. 

, All calculallons arc performed before l'Onnding to avoid round-off errors in calcu[llted results. 

- Resuhs uolecl as "ND" were not dctec!ed at or above the stntcd limit, 

-This report must nol be reproduced, except in ru!l, without the wriltcn approval of the laborntory. 

- lksul!s for the following parameters aro never reported on a dry wcip,J1t basis: color, corrosivily, density, flashpoint, ignitttbllity, layers, odor, 

paint filter wst, pl-l, porosity pressure, reactivity, rcdox potenth1l, specific grnvily, spot tests, solids, solubility, lcmpcrnturc, viscosity, imd weight. 

01/14/2013 

SAMPLED SAMP 
DATE TIME 
----~~---

11/01/12 15:00 
11/05/12 11: lA 
11/05/12 11:19 
11/05/12 13:55 
11/06/12 10:34 
ll./06/12 14 :20 
11/06/12 14:25 
11/07/12 09:24 
11/14/12 10:24 
11/14/12 10:35 

11/14/12 11:07 

11/14/12 11:17 
11/14/12 11: 32 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-119-1112 

Lub Sdmple ID: 

Work Order: 
Mat:rix: 

Pa:ramator 

PK1601,,6··001 
MXDGE 
SOLID 

Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 2?.7 -0.31 u 

Aotinium 228 0.53 

Bismuth 212 0.26 u 

Bismuth 214 0.57 

Cesium 137 --·0. 0003 u 

J,oad 21.0 1.2 u 

Lead 212 0.36 

La ad 214 0.66 

Potassium 40 10.2 

Protactinium 231 -0 .156 u 

Radium (226) 0.5? 

Radium 228 0.53 

Thallium 200 0.194 

'Phorium :2?.B 0.36 

'l'horium 234 0. 3'/ u 
Uranium 235 0.33 

Uranium 238 0.37 u 

NW'E(S) 

Data are inoomplote without tho oaae nai::rative. 

MDC is determined by ;i.nstrurnont porformance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collectc)d: 
Datf~ Heceived: 

Total 
uncert.. 

11/05/12 
11/16/12 

Prep 

135S 
0850 

{2 at/-) RL MDC 
Date 

pCi/g Batch # 2325072 

0. 40 0.66 11/20/1?. 

0.14 0.08 11/20/12 

o. 45 0. 'l'I 11/20/12 

0.15 0.13 11/20/12 

0.029 0.056 11/20/12 

1.2 1.8 11/20/12 

0.13 0.12 11/20/12 

0.15 0.13 11/20/12 

1.? 0,8 11/20/12 

1.00 l.B ll/20/12 

0,15 0.50 0.13 11/20/12 

0.14 O.O!J ll/20/12 

0.053 0.043 11/20/12 

O.:J.3 0, 1?.: :l.l/20/12 

0.36 1. 9 11/20/12 

0.26 0.32 11/20/12 

0.3G 1. 9 ll/20/12 

U Result is leas than the sample detection limit. 

Analysis 
Date 

Yld % 
n11111?. 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

l2/11/l2 

12/11/12 

12/11/12 

12/1.1/12 

12/11/12 

12/11/l?. 

12/11/12 

12/11/12 
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Lift 3 (12-18 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above East-West Cast Iron Pipe, Depth 12-18 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

Gamma Gamma 

Static Static Waste Characterization Sample # 

(cpm) cpm >IL? 

N/A N/A **N/A 

Soil 
Sample Ra-
226 (pCi/g) 

N/A 
---~ 

*All GWS count rates for East-West portion were less than the instrument-specific scan IL and no follow-up 
gamma static count rates were conducted. 
**Waste characterization samples collected on Lifts 1-2 fulfilled waste characterization requirements for the 
volume of soil removed. 
NOTE: When GWS count rates above the instrument-specific IL were clustered together, as shown on survey 
report #GWS-631, the soil was diposed as LLRW and placed in EMS bins. 
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s~a~· 

GWS 631 

11Survey OescrtptiOil: Gamma Walkover Surve 1 GV-JS) performed ZfBu!fdiM-233 Site on soil above cast iroi 
I.Purpose of the survey is to support: Characterization of soi! So'Jth to North and East to \Nest 3rd Lift 12to18 lnches above cast iron 
f pipe-at Buildiri9-233Sltel'heGWSV.laS-pertOrmed ir18 COFttammatfon-AreatOPiOVide radlolog:cai characterization data and identify 
any anomoHes. 

;\Surve was performed uslng Ludlum 2221 # 262337A coupled vvith 44-20 Probe #PR295571. 

I reas exceeding or equal to the Investigation level (ILi will be evaluated by the project Certified Health Physicist, 
and a fonov~-Up static survey wm 5e performed. 

RWP: 2012 233 JS 02 02 

starto~t~:c1~1~ro~s~12~0~1~2~~-'~:.:._~~:::c::._~~~_.:::::::-=-:::::~~~~~~~~-'-~~~~~~~~ Tlme: 1415 End Date: 1110512012 Time: 1430 
,..,....,:«f}i•O'.e) 

JHA'/B 

Approved By: 

~'<.~1·'1'»-~'-1 

0111412013 

\i 1 ,ft,1: 
-iD ~ \~_,, \' \I_,-, f-,,' 

Print Name 1
· ( Sign$re

V 

Mi>d~!: 

SecJal#; 

?rOOet#: 

l ,,R ... (_.!( 

Titff:J 
1 I /4 I 11... 

' Date 

Page~ 

~~ 
" 
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Bldg 233 Gamma Walkover Survey Above 
Metal Pipe (3rd Lift 12-18 inclhe~;) 

Survey#TIRS-11052()12-233-GWS-631 

Page 2 of 3 

6022960 6023030 

- ' ____ , __ _ 

·1 

I 

6023100 6023170 6023240 

Ff:?r Reference Qnly 
.......................... ,&, .... ~, ...... 

<Mean+ 3 std dev (19,464 cpm) 

~Mean+ 3 $td dev (19,465 cpm) 

12.525 50 
J1111111C:::lllil-1111 Fe et 
,ootdinate system: CSP Zone Ill. NAD83, US SuNey Foot 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Offic:!• 

01/14/2013 

Gam1na Vlalkover Survey Collected ou l J/05/2012 with 
Trimble GcoXII GPS Unit #70901 and Ludlu1n Model 
222111262337A with n 44-20 l'rohe llPR295571, 
c<1libr<1!ion due 11/30/2012 

/~"~ 

rt '"" Sliiii~N" a world of Solutions 
I I 

Rnviewed By: __ ~,_/_~~--~1,_-~--___ _ 
I 
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In the 9000s 
0 

In the 16000;; 

32 
In the 23000s 

12 

28.00G 

27,000-

Z-0,0[10 

2!:>,0tW-· 

24,0UU~ · 

2:~,f.![}i} 

22,tlO(l 

21.u::m 
ii 20,000 
0 15'.0!J;O 

1B,OOC 
rt,1'.l(}(l 
16-,0[)0 

15,001} 

14,li(ll} 

1S,,OfrlJ 

1ZJH)(: 

11,0(H}-

(.11151'ifin1\iQ11 

f•Mthocl: 

I('.,,,, .... ,, WO 

i- 30 
I 

i 25-

I 
2C 

15 . 

! 

' Hl 

r ,,_ 

11 
, I 

·10P.·!/ 

01/14/2013 

PKG·TIB233-MCl-SOIL 

('icimma W:;:i,lkover Survey Measurements O:ill~cted at Site 233 (3~cl Uft TIRS~11052012-233~GWS-631 

In thelOOOOs 
1 

In the 17000s 

11 
In the 24000s 

14 

12 to 16 Inches) Above MNal Pipe 

In the 11000s In the l2000s 
6 21 

In the 18000s In the 19000s 

9 12 
In the 2S000s In the 26000s 

9 3 

Scatter Plot 

Tlm;;t 

t;rtmLlfr.; 

!<oxirnum: 

~If{)~ 

teoo: 

Page 3 of 3 

In the 13000s In the 14000s 
I 

59 92 
1\1 the 20000s In the 21000s 

29 11 
In the 27000s In the 28000s 

0 1 

---- -'"\ 

" 

'I 

~;~,. i i',i €'30b-SMi 

J>S766i 
15CP.' 
)70:J H 

QK 

In the lSOOOs 

67 
In the 22000s 

17 
In the 29000s 

0 

*Ref Arf'a 

Std Dev 
1,014 

10671 
·-r---

241(11 285'.!0 
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Page 1 0r _ 

ORM I SAMPLE COLLECTION LOG 
11062012 233 JSS 637 

Sol: Sar:1pJing a:-id Gamma Static Survey measurerr:er,ts coHecteC at a_ui!din~ 233 soif above meta! nine_ 

233 Site. The results of garr.rr,a wa!kover survey T!RS..110520t2·233·GWS..S31 reveaied cou:ct rates 
cific investigation level. The so'l sample was c:::ilected rardomly on sor; above r:-,etai pipe. The sample 

with a disposable plastic scoop at depth of 0-€ inches '.)efo\V grourid surface_ Tne soil vvas p!aced in :a 16 oz plastb-)&r which 
leC, wi'.h cust:xly seal on !id, placed in a ziplcck bag ther bade:: into sf':!pping container. The Coe v~s placed in :!":e sr:iypi'"lf' 

er and a custody seal placed on lid of shl;ipcng con~ainer . A rr;ap a~ the sample locatron is attached 
of the individua: samoie ccntzinec was per'orr.ea' and recorded or T!RS-11062012-233..JSS-638 

Clear/ Sunny Temp: 75 ~F Wind: 0-5 mph 

hain of Custody No: T! 233 EMAC 009 
RWP: 2012 233 JS 02 02 Mode! 2221 Mode! 

Time: 1030 End Date: 11to6/2012 Time: 1035 Se:ia! #: 262337 Seria!#: 

l ~· C~l.~D~~: • . , 11~3;/~~12 
1 '<·~ Are"'="K'-"\S.at.c: ,170. .

1 

~"ot~I'""'~-'. 

Ref Alea JL\Stat:q 19165 I 
Location7 

JM 

Approved By: :ToH 1J G. NV><'?S t<.C Hft:i);z.,,. 
Print Name Ti tie Date -~ 

~ffiA·~·.()•.-1 
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0 
0 

PKG-TIB233-MCl-SOIL 

!Bldg 233 Gamma Static/ SoH Sa~ple Survey 
,l\bove Metal Pipe (3rd Lift 12-18 indhes) 

Survey# TIRSff11062012-233-JSS~637 

Page 2 of 2 

6023100 6023170 

~. 
N 

N 

01/14/2013 

< l!;;~n • 3 WIOiJq (Hl,~~-1 {/llt,l 

:. ~:~i<fl • '3~W\IW(19,41;$(j)(o$t<tnl!.) 
510 20 
~Feet 
~<.rnr<iinate ~-r-;tem: CSP Zone !II. NAOS3, lJ S Svrvey Foot 

Data Collected By: Dennis Morrison 
Oata Processed In Treasure Island Office 

(famrua Statid $oil Sample Survey C'ollecletl 0111110611012 
'iit!Hlimblc GeoXH Gl'S U11it 1170901 and Ludlum :M.odel 
2f21 #262'.J37 A wilh a 44·10 Prnhe #PR295571, 
crlibration due 11/J0/2012 

$~~~} a ~·.1r.i:iU c< ::-;o!utk:ri;;. 
-"~-~~~~~~~~~~~~-,~-

Reviewed By:_~ Dat.e~?::f/s:: 
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Attachment D 
Five-Foot Metal Pipe GWS, 
Gamma Static Count Rates, 

and TestAmerica Sample Analysis 
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PKG-TIB233-MCl-SOIL 

Lift I (0-6 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above 5 foot Metal Pipe, Depth 0-6 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

* N/A 

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

N/A 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

N/A N/A **N/A 

Soil 
Sample Ra-
226 (pCi/g) 

N/A 

*All GWS count rates were less than the instrument-specific scan IL and no follow-up gamma static count rates 
were conducted. 
**Waste characterization sample collected on Lift 2 fulfilled waste characterization requirements for the 
volume of soil removed. 
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GWS $36 

- ·- I 
ion: Gamma VValkover Sur>iey {GWS) performed at Building 233 Site on soil above 5 foot metal pipe.The !I 

of the sur.1ey is to support Characterization of sol! , 1st Lift, O to 6 inches above 5 foot Metal pipe · 
g 23? ,S!te:The G\/VS was performed in a C.6ntCl:rTiii"iZ:ti6ri Area tc provide radioicglca! cha:-acterizat:Cn:--ctata-ancr;oen:1fy 

RWP: 2012 233 JS 02 02 

Start Date: 1110612012 Time: 1300 End Date: 11/0S/2012 Time: 1:'1:30 
'ri.o((;--JN~,,-.01 

JM 

Approved Sy: 

Pn"ntName 

~M·':'I-~~-' 

0111412013 

Medel: 

Seria:#· 
Probef#: 

Cal. Due: 

MX:el: 

Serial#: 

Probe i #: 

rzc;, 
Title 

I I 
d1zcr/1i-

Da:te 

Page 1 cit 3 

~ C/""'-
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01/14/2013 

PKG-Tl8233-MCl-SOIL 

Bldg 233 Gamma Walkover Survey Above 
North 5 ft Metal Pipe (1st Lil't 0-6 iriches) 

Survey# TIRS-11062012-233-JSS-636 

Page 2 of 3 

6022960 

-'\ M&i"Jll .. s SI di>v (l 9.4!l4 i:i;m) 

::! Mc co + 3 std dev (19:165 cpro} 
5 10 20 

lllllllc::J-lll!Feet 

Data Collected Sy: Dennis Morrison 
Data Processed In Treasure lsta.nd Office 

6023100 

Gamma V/~1Jkov-0r Survey Collected on 11/0612012 
withTf'imble GcCl.-"'<:H OPS Unit #10901 and Lud!ut)J t1odel 
2Z21 #262337 A will! a 44·20 Probe ifPRJ.95511, 
calibralion due- .1 lfJ0/2012 

~"{~;~;; ~-, ' - f' -~u""'"'""" ,_ ,,,,\::-io (,f ,-; _1Ju<1op;::, 
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Building 233 Gamma Walkover Survey of the North 

5 ft Metal Pipe (1st Lilt 0-6 inches) 

In the '/OOOs In the 8000s In the 9000s In the10000s In the 11000s 

0 0 0 0 0 

In the 14000s In the 15000s In the 16000s In the 17000s In the 18000s 

167 127 

I 
CJ11ot~ifirn~lon 
M<"thotJ, !f&nt-1~1~----~~~--

0a~..:.os: l. -

Dalaf.xt1u>ion 

Li:~~~~~?~_,_:::.~ J 

12 0 

Statistics from GWS of North 5 FT Pipe 

~;;in.wm: 
il,".'\imt•m: 

~rn: 
,k;on: 

:~.;<ii<;.m 
it;y.--..;l(<rd Dev-.atk•rn ! , .-, ...... 

0 

.JjshowsW, oe.,-. 
. ········ .... ·••······· ... 

15-

"' 

.. I 
i i3to61' 

\• ;Sn;;~>bre<ik5lnrlil~i',Vnl:iei; 

1-$.4{l0-

1$,:)00 

1&.noo 

1$;£(10 

1f;,J;(l(l 

::;;; -1~-.2oc 
~ 

0 i5,\l0::> 

~'i.1;'00 "., 

1<;,r.OO 

1&,?00-

Scatterplot 

-, ",, 

Tun& 

1 
10~08 

0 l':lcme!lt~ !n C!as?> 

t<M64 

*St~ ;~da~d De~1atiO~.- M~~n, ~i~d -,~-~Cst~ig;t1~11-t~~~!-{ii_)· i~O~·- s~·ii-:-c.°'=-,,,~~-'~---

Refcrcnce Hackground (Location7) 

01/14/2013 

Survey#: TIRS-11062012 233 GWS-G3G 

Page 3 of 3 

In the 12000s 

0 

In the 19000s 

OK 

0 

I ,, 
ii 
'I 
I 

In th" 13000s 

8 

In the 20000s 

0 

"#R€f Area I 

E Std Dev J 
1,014 -

O locations 

with cpm 

~19,465 
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Lift 2 (6-12 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above 5 foot Metal Pipe, Depth 6-12 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

19,644 2127455 
~-

Soil scan IL = 19,465 cpm 

Soil static IL= 19,165 cpm 

Gamma Gamma Gamma 
Walk-Over Static Static Waste Characterization Sample # 

Easting (cpm) cpm >IL? 

6023026 16,800 No *TIB233-SOILPIPECHAR-123-1112 

Soil 
Sample Ra-
226 (pCi/g) 

0.54 

**Waste characterization sample collected at the single location where the GWS count rate exceeded soil scan 
IL 
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Page~ 

233 GWS 640 Medel· 

Sefid.i #: 

rvey Description: Gamma \NalkOVer Suri1ey (G\f/S) perfofmed at BUffdit1Q233 Site on soil a:bOVe--5-foct me:ai oioe.The Probe;#: 

·rpose of the survey is to support: Characterizatior, of soil, 2r,d Uft, 6 to 12 lnches above 5 foot meta! pipe Cal. Due: 

Building 233 Site. The GWS was performed in a Contamination Area to provide radlo!ogicat charactelization data and identify 
y anomalies. Mode!: 
rvey 11.1as p_erforrTi8d USiOQ--Lud!um 222-1#262337A coupled \Nith 44-20 Probe #PR29~f1. 

·eas exceedii',Q·orequa.1 to the1n·veStiga'Ji::i!l-level (fl) will be evall;ated by the pfojec'i. Certtfied Health Phystcist, 
· a lOiTow up static survey wili be performed, 

RWP: 2012 233 JS 02 02 
~f~rln~t~·~121~10~612~0~12'.:_~~-'-'.'.'.'.::__:~.-'.'.~c__~~~.::'.::'...::::::::_~~__:..:::.:::::..:_:___:.;:.::::::_~~~'-'-"-~-Timro.· 1438 End Date: 111os12012 Time: 1448 

JM 

u/ zsjt7-Approved By: S$6":"' KGS 
Title Date ~(JiJ/\ 

!";::J<:.7i-0'.-1 

01/14/2013 Page 53 of 65 



PKG-TIB233-MCI-SOIL

55 of 82

01/14/2013 

PKG-TIB233-MCl-SOIL 

Bldg 233 Gamma Walkover Survey Above 
North 6 ft Metal Pipe (2nd Lift G-12 inches) 

Survey# TIRS-11062012-233-GWS-640 

Puge 2 of 3 

6023030 

""'----~-----,,,...i,,_,_I""" __ Sensor Inst #262337 A Ganuna Walkover survey couecle<l on l lf06/l01Z 

"'MMi!l + 3 std dov fl9.464 cpm) 

;?; Meoi:.n + 3 stddov (19,r.65 cwn} 
4 8 16 

!N!iM Feet 
,oordinate system: CSP Zane m_ NA003, US SulYC'{Foot 

Data Collected By; Dennis Morrison 
Data Processed In Treeasure Island Of11ice 

wilhTrimble GeoXH GFS Unit #70901 and 1.udlnm Model 
2221 #U.1.1'J'lA with a 4+20 l>rohe #PR295Yll, 
('fllihrnlion due UH0/2012 

,/·--,,,, 
SlfiitiW -;:; \·\·<;1id 1.A ~·:oiu;;cn':. 
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In the 7000s 

0 

PKG-TIB233-MCl-SOIL 

Survey#; TIRS-11062012-233-GWS-GIJO 
Building 233 Gamma Walkover Survey Ab_ov~ North 5 ft 

Page 3 of 3 
Metal Pipe (2nd Lift 6-12 inches) 

In the 8000s 

0 
In the 9000s 

0 

ln thelOOOOS In the 11000s In the 12000s ln the 13000s 

0 0 0 6 

In the !4000s In the 15001Js In the 16000s In the 17000~ In the 180005 In the 19000s In the 2oooos 

01/14/2013 

25 31 38 8 3 1 0 

!i'.'li!t 

1$,500· 

11>,0~0-

1~.oco 

1~.soo-

S t:l'\t'terpfot 

rmm 

:,.,;,,,,.on· 

\w<r•·'-'"'' 
· ";:.;is ·-- 1 

1%~-t 

17'27~·~ 

1%~Z/ 
l~5-J 

• \ l5'1 'C 

SN Dev 

Mean 

l-~~1~6,~4~13~--

1 lo<:ation 
with cpm 

2'.19/l65 
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Page ' o' 2 

DIOLOGICAL SURVEY FORM I SAMP 
rvey Number: TIRS· 11072012 

·iastic scocp at dept1 of 0-6 irches below grou~·= su'.face. T:-ie soli ·.vas placed in a 16 cz p!asti::.: jar which 
1 !ld, ;:ilaced in a zlplock bag then loaded into shipp;ng container. The CoC was placed :n tne srjpping 

and a ct.:stody sea! placed en lid of shipping containe~. A map of:he S8nple lo~tion is attachec, 
fthe individual sample containe:-was oerfcrmed and recorced on T!RS.. 11072012~233..JSS~647. 

Cle-ar/ Sunnv Temp: 50 'C'F ~W~i~n~d'~"=·'=O~m~p~h-~--~-~-~---~-~-~------; 
TAn Chain of Custodv l>lo: Tl Suildino 233 EMAC 009 

RWP: 2012 233 JS 02 02 /.:"lode!: M000i 

Time; 0900 End Date: 11107/2012 Time: 0930 Seria'#: 262337 Seria!#: 

Cat Due· i 1 /30. "2012 
Re: Ar$<! BKG(S\:>1ic:; : !!~= !! 3kgd [lab): µ'"'" ~ 

JM 

Approved By: .:r · ,.i & . {IN\% y ~1,i\A,\. p., c. ?_ _____ _ 
Print Name Signature Title 

"RJJ:-'"'-Cl-1 

01/1412013 

i I J z.q Ii z. 
---·-·'-····a;:te 

;)0""-
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Bldg 233 Gamma Static/Soil Sample Survey Above survey# TIRS 11012012-233-JSS-B46 

North 5 ft Metal Pipe (2nd Lift 6·12 inches) Pago 2 of 2 

6023030 

Footprint Building 233 

For Reference Only 

ensor Inst #262337 A 

" <Moao+3MdrJf!V{19,4S4cpm} 

~ Mecf\ • 3 (l.(<l <.!w {1(1,4~!) cpm S"1n IL) 

A Sta11c/ Soil Semple Location 

1.5 3 6 
- Feet 
~oordinate sy~tem: C3P Zon1~ Ill. NA08J, US Survey Fool 

Data Collected By: Dennis Morrison 
Data Processed In Treasure Island Office 

01/14/2013 

Gamnm Static/ Soil Sumplc Survey Collected on 11/07/2012 
\VJthTdrnble GeoXH GPS Unit 1170901 and Ludlum Model 
2221#262337Awitha44-20 Probe llPR295571, I 
calibration due l 1/30/2012 

/;\ 
sn~a~ '0 a 1NOrld of Solutions 

Date 11/z,,/,,,, 
Page 57 of 65 

-" ';;: 
!I. 
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SAMPLE SUM.MARY 

I"2K160456 

SAMPLED SAMP 

l'!()~JL §AJ':1!'1,J3Jt CLrnNT SAMPLE ID 
·~---------··-~---·~-~-~--

DA'l'E TIME 
~---· 

MXDGA 001 TIB233 -SOILPIPECHAR-116 -1112 11/01/12 15:00 
MXDGC 002 TIB233 ·-SOII,PIPECHAR-· ll 7 -lll2 11/05/12 11: 14 

MXDGD 003 TIB233-SOILPipECHAR-118-1112 11/05/12 11: 19 

MXDGE 004 TIB233 -SOILPIPECHAR-119-1112 11/05/12 13:55 

MXDGF 005 TIB233 -SOII,PIPECHAR-120 -1112 11/06/12 10:34 

MXDGG 006 TIB233-SOILPIPECHAR-121-1112 11/06/12 14 :20 
MXDGH 007 TIB233-SOILPIPECHAR-122-lll2 11/06/12 J.4: 25 
MXDGJ 008 'rIB233-SOILPIPECHAR-123 -1112 ll/07/12 09:24 

MXDGK 009 TIB233 -SOILPIPECHAR-124 -1112 11/14/12 10:24 

MXDGL 010 TIB233 -SOI!,PIPECHAR-125 ·· lJ.12 11/14/12 10:35 

MXDGM 011 'l'lB233 -SOILPIPECIIAR-126- ll:L2 11/14/12 11: 07 

MXDGN 012 TIB233-SOILl?IP!lCHAR-127-1112 11/14/12 11: 17 

MXDGP 013 TIB233-SOILl?IPECHAR-128-1112 11/14/12 11: 32 

NOTE(~---~--------------------------------
• 'J'hc analylirnl results of the somplcs listed above arc presented on the following pages. 

- AU calculations are performed before rounding !O avoid round-off errors Jn calculated resuHs. 

- Results noted as "ND" were not detec~ed at or above the stnted limit. 

- This rcpor( must not be reproduced, exccpl Ju full, without !he written approval of the laboratory. 

- Results for the fo!!owlu~ parameters arc never reported on fl dry weight basis: color, corroslvity, density, flashpoint, ignit<ibilily, i<'lycrs, odor, 

paint filter test, JlI-l, porosity pressure, rcac!ivlty, rcdox potential, specific gravity, spot tests, solids, sol\lhility, tcmpcrnturc, visco8ity, and weight. 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-123-1112 

Letb Samplo ID: 1'2K160'1%-008 
MXDGJ Work Order: 

Matrix: SOLID 

I?aramotor Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.043 u 

Aotinium 228 0.25 

nismuth 212 0.1 u 

Bismuth 214 0.54 

cesium 137 ~·0.028 u 

lo<'<ad 210 0.03 0 

Lead 212 0.435 

Lead 214 0.78 

Potassium 40 10.6 

Pr.otact1nium 231 0.018 u 

Rad:tum (226) 0.54 

Radium 228 0.25 

Thallium 208 0.135 

Thorium 228 0.435 

'.!'horium 2311 0. 22 u 

Uranium 23S 0 .13 u 

uranium 230 0.22 u 

NOTE (S) 

'Data are :l.ncompl~ts without the oase narrative.. 

MDC ia dete.t.'mined by instrument performance only. 
Bold l.'esul ta are greater than the MDC, 

Radiochemistry 

Dal:o Colloct:od: 11/07/12 
11/16/12 

0921 
0850 Date Heceived: 

'X'otal 
Unoert, Prep 
(2 o+/-) RL MDC 

Date 

pCi/g Batch ll 2325072 

0. 081 0,80 11/20/12 

0.12 0.20 11/20/12 

0.42 0. '/6 11/20/12 

0.13 0.1 11/20/12 

0.050 0,084 11/20/12 

0.90 1. 6 11/20/12 

0' 097 0.088 11/20/12 

0.14 0.09 11/20/12 

1.S 0.3 11/20/12 

0.021} l.4 11/20/12 

0.13 0,50 0.1 11/20/12 

0 .'.l.2 0.20 11/20/12 

0.054 0.049 11/20/12 

0 .097 0.088 11/20/12 

0.31 1.4 11/20/l.? 

0.17 0.29 11/20/12 

0.31 1.4 ll/20/12 

U Roa.ult is lees than the samplo detection limit. 

Analysis 
Date 

Yld % 

12/J 1/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/11/12 

12/l.1/12 

12/11/12 

12/11/12 

12/11/12 
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PKG-TIB233·MCl·SOIL 

Lift 3 (12-18 in): GWS, 
Gamma Static Count 

Rates, and TestAmerica 
Sample Analysis 

Location and Count Rates of GWS Exceeding IL and Gamma Static Count Rate Data 
for Building 233 Site, Soil Above 5 Foot Metal Pipe, Depth 12-18 Inches 

Gamma Gamma 
Walk-Over Walk-Over 

(cpm) Northing 

20,331 2127455 

20,208 2127455 
~-~~~~· 

__2"!,643 2127455 

19575 2127455 

Soil scan IL = 19,465 cpm 
Soil static IL= 19,165 cpm 

Gamma 
Walk-Over 

Easting 

6023024 

6023024 

6023024 

6023023 

Gamma Gamma 
Static Static Waste Characterization Sample# 
(cpm) cpm >IL? 

19,139 No *N/A 
-~ f-·· 

17,937 No *N/A 
18,854 No *N/A 
17,818 No *N/A 

Soil 
Sample Ra· 
226 (pCi/g) 

N/A 
N/A 
N/A 
N/A 
··-

*Waste characterization sample collected on Lift 2 fulfilled waste characterization requirements for the 
volume of soil removed. 
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Page '1 of 3 

ot metal 
ose of the survey is to support: C,~aracterization of soil, 3rd Llft 12 to 18 inches after removal of 5 foot metal pipe at 

Sae. The GVVS w:as petiormed in a Contamlnatlon Area to provide radiotoglcal characterization data and identify any 

Ney was_pe,rformed using Ludlum 2221 # 262337A coupled with 44~20 Probe #PR295571. 

·eas exceeding or equai to the investigation !eve! (JL) wH: be evaluated by the project Certified He<:ilth Physicist, 
-a·a-TOJiOW--up Static SlJiVEiY i,Vm te performed. 

RWP: 2012 233 JS 02 02 
Start Date: 11/0712012 Time: 0939 End )ate: 0950 

·m.~:e<.!K•:r,!> 

JM 

Print Name Ti tie 

11)zs/12-
Date 

::=,il..,,.._. 
Approved By: $$€' R.LS 

FR\Hl-QH 

0111412013 Page 61 of 65 
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PKG-TIB233-MCl-SOIL 

Bldg 233 Gamma Walkover Survey North 
6 ft Metal Pipe (3rd Lift 1'.l-113 inches) 

SurvoyllTIRS-11072012-233-GWS-642 

Page 2 of 3 

01/14/2013 

6!)23030 ·/-7-,-t...------------. 
/ 

/ 

B!d~l 233 Footprint 

Sensor Inst. #262337 A 

.:. Mean + 3 stl1 dev (19,464 qiro) l~ 
<: M11an • 3- Sid duY j19;165 cprn) w~ri! 

3 6 12 ' 

=;;::::::;~F~e~et~!.!1!~'1.liil.!!~i:.!)).~ ~ onelll.MAD83.US SurY >fOql,...., ... 

Data Collected By: Dennis Morrison 

Data Processed tn Treasure Island Of:fice 

For Reference Only 

Ganuna \A/alkover !,\uvt:y Collected on 1 ll07fl012. 
wilh ·nimbl(!' (ffoXH o:rs Unit #70901 imd Ludlum 
Model 2221 #26'.l3'J7 A wilh n '14-20 Pn:ibe #PR.~95571, 
calibrnlioo ch1e 11/30/2012 

... 
stli~iW ,1 1:t01 :,..1 01- (;oiutioos _______ _, 

Reviewed By: \v\)~...bih> . . u 0 
Oate~z-s/i·i.-

Page 62 of 65 
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PKG-TIB233-MCl-SOIL 

Surv~y#: riRS.-11072012-233-GWS.-6'12 
Building 233 Gamma Walkov~r Survey After Removal of 

Page 3 of 3 
the North 5 ft Metal Pipe {3rd LHt 12-18 inches) 

In the 7000s In the 8000s. 
0 () 

In the 9000s 

0 
ln thelOOOOs In the 1l000s. In the !2000s In the 13000s 

0 0 0 6 

In tl~e 14000s In the lSOOOs In the l6000s !n the l7000s In the 1.8000s IJ' the 19000s In the 20000s 
M m ~ 8 11 S 2 

!
i,: <::IAS'i~S: 

~LeEX\k<;;iO!\ 

! ("'J(~(ll' 

i 

n d q 
ti 
I! 
I' 
[ '~mpbre.:;lr;:; to; dote v~'v·~ 

01/14/2013 

I 

,,_,J_ 
11368$ 

Scatterplot 

--- l 
?(lh1 

lS'lt"i<~ 

J.540 
j~n" 

•Ref f\1to 7 

Std Dev 
J,014 

z 
ti 

,_ •M---~-~ 
~ '.~ 
H-~"--46-5~""1 

4 locatlons 
with cp1n 
;:>:19,465 
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Page 'of 2 

·ey DescriptiOO:- Bui!dinQ-233 Site Biased Gamma Static characterization survey of the Soil after 5 fo· 
wemcved, located in Contamination Area, Static survey measurements wera conducted after results frcm the Gamma Walkover 
'Survey showed count rates above fue instrument specific_ investigatrOfilevel (IL):Referance survc~t # 
TiRS-~11072012-233~GVdS~643-:-StatiC-ITieasurem€:i1ts~ wi?re taken-at 1 Ccm above the Seil. 

RWP: 2012 233 JS 02 02 

Start Date: 11/0712012 Time: 1030 End Date: 11f07/2012 Time: 1055 
•:F't-..t11'°"No,.,-.e) 

,:Sii;r.•""<} 

Approved By: sse.:-r {<.(,> ii/2-7/iz. ~l''M 
Signature 

0 
Title Oate 

;"RV·Tl·C·1.< 
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PKG-TIB233·MCl·SOIL 

Bldg 233 Gamma Static Sur11ey North 
5 ft Metal Pipe (3rd Lift 1::~-1u inches) 

Survey# TIRS-11072012-233-G\/\IS-643 

Page 2 of 2 

6022960 6023030 6023100 

t-==:+--""'-'"---1--""'-'"':LJ-.£!.'o!_ tow," ti 
"J9,1J.:':l J g 

~ -&--"--'~~ 
!:; 

17,93"7 

·x· ·.···.·.·_· ., ......... ··· ... . 
; . -.-,, 

Oan11)lll Static Survey Collc1Jlt:d on 11!07/2012 
;; with Trimble OeoXt-i GPS Unit il7090l nnd L11dlt1m 

" < MeAn + 3 :rtd dev (1!},<$4 cpm) + 
?.: MQan + 

3 
std deiv (t

9
.4

65 
r;pm Sea. ri IL) w _ - B Model 2221 il262137A with (144·20 Pmbc .~P,R29557l, 

5 10 20 . ,; colibrntion doe l l/30/2012 

l1111cmnFeet /\ 
dln<'lt~ s elem: esp zono Ill. NA00:3, _lJS su1vo Fw.1--~c.S=llii~'~",a~·w~··"'~··_ .. _,_,_v_,,o_r_kj_. _o_l _S_o_l<_•l_k_•n.cs _________ _, 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Offic~ 
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Additional Characterization Gamma Static Count Rates, 

& TestAmerica Sample Analysis 
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S:bQ:tf'~_f 
::::==~----

ilRAD10LOGfCAL SUR'./EY FORM f SAMPLE COL.LEC'tfON LOG- 1: 
!v100e!: 

Serio:;<,:: 

1r·survey Nvmter: TIRS-- os1 a2.013 233 JSS !28 i1 
!\ 

iSt!rvey Description: Bui!dir:g 233 • so:i sampling exposure raie and gamma s~at!c col!ec:ion ii 
!'survey perfdrmed ·n·:'H11:: the posted Coritro!ieo Area on bir: · groi..;p 5&6 soii. Soi! was previously deslgnateC as i! 

D;o.'.;iei#. 

Cai. Due: 

·!non-LLR'/\l. :e,dc-1t1on2! so·:i sarra:il.es are being collected to suypcrt final S"~li dls.;:.osition and potential re-use , 
1o7 r;--:atcna; as backfi:L The so ii was spread ir; a 6·mch-iayer on 20-mil plastic in an approximately 1000 rn' 11 Modei: 
qaycown pad: Sir; grou;:i 5&5 soJ fHled the iaydo\\TI ped and 20 randomly 1:::!en!lfied systemaric locations ;! S>;!ti<ii tt-: 
were sarr.01ed. Survey pe:iormed \n accordence NITh Building 233 VVork Pit!n, F:eld VVcrk Variance 12 and i Protie i#. 

;\_other aoP1id_ab':e Treasure island \Nork. instructions (Tf'./\fi-1. 3. 12, z;nd '19) rl cai Du'O'. 
; • bi1 1:.Jmoe.rs of group 5&6 a:-e listed en page2 :1 Probe A~a(c-:i\ 
)t/Ve.at."le: ~ Ternp: 6" - 63"1=" __ VVmd o • 5 ... mpr, Offs!ieAnat~sis Recuested: s;_am:na Soec I 
[)chair~ of Cus,tqdy Ne· lf Blh PKGS EMAC C~4. Tl_BN PKG6 EMAC_o1& \i-

20'13 A.L'.... ST O~ 0 ' cc __ RW!--': 

Survey 
\~Cele\: 2221 

Start Date: 6/~7f20i3 Time: SOO End Date: 6{17/2013 Time: 1200 Ser-al.# 262"337 

'"'"'°"-'"'" . Cai )~8: 12/'10.12-0'13 

ffficie11cy 

8kgd (lab) CPM 

KJA (o'~100.::~/) 

Coi.mt Tlr:>e\rir.): :S 

Efficiericy: 

BKg!J (!ab}CPM 

MDA {oprrv1 ~m'~ 

Gour.\ Time(~·n/: 

N~ 8kgC0 M· 

·at 

ivioJel: 

Sena!# 

C2J DU!L__ 

Page~ 

19 

955"1 ~ 
§72,51':20', 2 

Surveyor; J.as.on \IVebb R:obert Minsrd ilRe< rVe.2 8-ZG(SlaU~I 1762 ~ 3kgc:r \~a~;: 5 :_iRJht :; 
'~'"'·""'"'' , ,.., /! /' __....·~~----- IV Date: //// 

iJ Ro~ Mll:i.l !USta~:;;. 19219 
ll . Site Locat10!! 7 

. .;02s8Kgc r ·111:\t:-i1__rl 
Surveyor: I .-_,..->" _, Sa;!'Gr,sat: Set ·· 

';;-:;-- j-'.:;\',: ''··'/'//,:"'''" 'c\1·,c·> ;--;- ----,-,.-:- ' '""' ": 

Rc-movab!9 Cc-ntamir,atlon :ti Gamma .#3 : E:i:posu~e Rate~ j --, 
:Sampling cpm ' ! µRlhr j 

S:ornpling 

u:icrtt1c:i Time cpmf1W cr;i2 dpm.1100 cm2 to cm Above j t.5. cm D'lpth i I' ., Cont~t Gtc-ss j 10 cm Gt<:i.ss """ L a ftly Gross l < U,? 'Gross · 
:'--·~-.- ·1·03-1 ,',J' 14398 . < 

-,,- -!l::t'\~'l '" ___,,__,,,.,,, 6 
,-

6 i i 
6 6 ! 

L '10,.::c;..> 

3 10~9 

6 6 l 6 ' 6 
6 i 6 I 

' 

4 ·; 011, 
1008 

6 10CO 

10 

6 6 
I 6 7 
! 6 

i 
6 

6 6 

0955 
8 0950 
9 0941 

0936 
--; i 6 5 I 

5 6 I 

0930 
12 0821 

-;.z--:.-:. 6 7 I. 
6 5 I 14 0902 

-:5 
16 
17 
18 

6 

I 
6 i 

6 6 I 
7 I 7 I 
7 I 6 ' 

0$51 
0842 
0830 
0819 

19 C810 5 7 

Sarnp!e !D No. Samp!e Description 

8ingrp5-00~ -061713 Dr-y, t)TO\<\':I 

Singrp5-002-061713- Dr;, ::,:ow!'\ 
Oingrp5-0C3-06 i 713 Ory. ;;<own 
B\ngrp5-004-061 t\3 Cr)', l!fOWT! 
Si:1grp5-J05-061713 Dry. brown 
BingrpS-006-061713 Dry, browr 
Bing;pS-007-061713- Ory. browr 
5in~rp5-003-08'713 Dry. brcwn 
BingrpS-009-061713 Drv, b'.owr. 
BinarpS-010-061713 D"f, \)i"OW;\ 

Sing;i:-:: ::~~ :::~~-,.:. ::, 1 , ti1·ow'\ 
3ingrp5-012-06~ r13 Df'J, b:ow:i 
Sir1gro5~013-06i 713- Dry b>OWP 
3i1grp5·014,061713 D;y. brcwr 
6ingrp5-01&-061713 Dry, tircvm 
Bingrps..o-~6-061713 Dry, brown 
Bin~rp6-001-061713 lJry, '.:-i'OWl 
Bingrp6-002-061713 Dry. brow; 
8ingrp6-003-061713 Dry·; b:cwr 20 , C802 7 7 Sinorptj-vu4-VO ·i / tj 411;;.J-J BlngrpS-004-051713 -15/Y,Orovvr: 

Yj 

Ap::::roved Sy; 

'·RM-I'.•);.· 

Takeshi ibuk; RE 
Pr1nr: Name -'~ 7"itle 

1 l1y.fy;.) 
. I ( ,' 

Oste 
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Bin Group 5 & 6 Sample 
Collection Locations 

6023030 

(:i_ro_1J»~ti~fi- _b_i_ri.numb..G.!:2 
3620 0004 1540 1436 
1437 2403 1127 1301 
2411 2724 2985 2394 
2424 001-20 003.20 
006-20 004-20 

\ 
G 
7 
1r-·21z-?421_5_i6_ eo23102:s3s 
9 z--1·2-1425.346 --·oo-2-3~i-2~f:501·· 

10 -2127423:176 60?.3141-466--
11 2121447.047 -ei)23110.2·15 
·12 ·2127444:877 6023129313-1 
~~3 _3_]_?7407.012 602JO~~A97 

14 2127465.710 60l31'16.727d 
-its 212748fL?i4 6023o85~9TI--

16 21274U,f3-54~- 6023'104.140 
-u 2127507 377 6oij092~8~b I 

·r;~ -.-.-fr>-- ""21275o-3.74:f . 60i3078.139-
~ 19 ''2127497230 -002306~!".390 

0023100 

Bin Group 6 

" 
Bin Group 5 

h I~ 

~ 20--f2{2i~~)ff.-i1'i __ ·:-662305-(L2:(~- Building 233 · 
___ .,,_-_--:·::~:~=-~-=---=I-:~---~-~~-----·--~·~·-----·_;.. ____________________ " ___ .. __ 
Legend 

N 

A 
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Revi.ew yourproject 
results through 

Totall--.ccess 

Visit us at: 
wv:1.w,!~_sr~un_ed(~Jnf_.J;9 

THE LEADEf< IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 
TestArnerica Laboratories, Inc. 
TestArnerica St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 
Tel: (314)298-8566 

TestArnerica Job ID: 160·27!53-2 
Client Project/Site: Treasure Island 2013 

1=or: 
Shaw Environmental &Infrastructure CB&I 
4005 Port Chicago Highway 
Concord, California 94520-1120 

Attn: Ms. Patricia Flynn 

Authorized for release by: 
711712013 3:50:51 PM 

Erika Gish, Project Manager I 
erika.gish@tostarnericainc.com 

This repott has been e/ectronicalfy signed and authorized by the signatory, Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the items tested and the sampfe(s) as received by the laboratory. 
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Client: Shaw Environmental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

Table of Contents 

T estAmerica Job ID: 160-2753-2 

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
QC Sample Results ........................................ 12 
QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Page 2 of 14 
T estAmerlca SL Louis 
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Case Narrative 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

TestAmerica Job ID: 160-2753-2 

Job ID: 160-2753-2 

Laboratory: TestAn1erica St Louis 

Narrative 

CASE NARRATIVE 

Client: Shaw Environmental &Infrastructure CB&I 

Project: Treasure Island 2013 

Report Number: 160-2753-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted, For diluted samples, 
the reporting limits are adjusted relative to the dllution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 
perforrned by T estAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 
to NELAP requirements are noted in this report. Pursuant to NE LAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below. 

AU solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a 0/o 
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt 

Manual Integrations were performed only when necessary and are in compliance wllh the laboratory's standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report. 

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs: 

Method 3600C: Cleanup 
Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 

Method 36508: Acid-Base Partition Cleanup 
Method 36608: Sulfur Cleanup 

Method 3665A: Sulfuric Acid/Permanganate Cleanup 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client 

Page 3 of 14 
TestAmerica St Louis 

7/17/2013 
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-0 

"' CD 

"' - -(_TI 

S, 
~ ... 

:! 
;;j 
0 
~ 

w 

.. CHAIN OF CUSTODY 
Shaw Environmental and Jnfras1Iucture Jnc. (a CB&/ company) 
Federal Services D'ivision 

14005 Port Chicago HVl'f 
Concord, CA .94520 I ProjectNvmber: 122412 

Project Name I Location: Bin Sampling Package#$ 

Purettase Order#:" 855490 
Project Manager: Ulrika Messer 

tlilame::;; ;mone "'' 
Shipment Data: ;;p7/15 

Send Report To: Patricia Flynn Waybill Numb<c tZ.~VS'l/54>l qon.:>571' . 
P!tonelFax Nomber. 925-288-2037 Lab Destination: Test4merica St Loivs 

. 
c 

"' Addra= 4005 Port Chicago Hwy Lab Contact Name 1 ph. #: Erika Starman 11 
C1tyo Concord, CA, 94520 2 

~ 

--r- Preservative (water) 
Sampler's Name(s}: k%l.I Collection !nfonnation ~ Preservative (soil) N!A 

~ .. 
Sample 10 Number Sample Description """' Time Method ~~ Container Type 

" BingrpG-001--061713 Sample from Bb package #6 06!17/13 
{)ft:'"' 

G s 1 1 S oz Plastic x 
BingrpS-002-061713 S-ample from Bin package- #6 06(17113 

on't 
G s 1 1.6 oz Ptastic x 

Bingrp6-003-G61713 Sampie from Bin packa,.,~ #6 06/17/13 
Oi'IO 

G s 1 16 oz Plastic x 
BingrpS..004-06.1713 Sample from Bin package #6 06117113 

oli'<>:t 
G s 1 16 oz Plastic x 

- ., ~cmgrp .. ,.:i2nl.p~e uum -~ .,,-~-~~ r.-u ... " - - ~ 

. ... - - ·- -.. ·- . - ·-

I" 
N 

Special lnstructions; 
7 days ingrown draft and follow with 21 days final 

Level Of QC Required: 
O 24-hr X 43-hr 

~ 7-<J.ay 
I II Project Specific: 

Standard TAT ::J 0 3-day Ill 

Relinq~By: M// <:;.__,../ Date: ~/'7J./.S R;::J/) ~ Date: 4:- ·a;~ .r ~ 

-A..-.... " ~ Time: /z.'fll Time: .08'4':l° 
Refi:lquiShed By: ~ Date: Re~lved By: 

Da";c 

Time: T:me: 

Ref. Docurnerrt# Tl_BIN PKG3 EMAC_015 

Page ___ _ of 1 

Analyses Rea.uested 

l x 
i2 
~ 

~ . 
~ 
0 

s 
5 

s 

" I 

Me'fhodCodes 

C = Cornpcslte G= Grab 

Matrix Codes 
DW - Drinking WeJ.er SO=Soll 

GW =Ground \l\J~er SL:e Slue"9e 

VL/VV =Waste Water C? =Chip Samples 

A = Air ABS=Asbestos, PO=Pipe Openning 

<.;,b'llf 
:.1~1,.,!.s ~ 
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Login Sample Receipt Checklist 

Client: Shaw Environmental &Infrastructure CB&I 

Login Number: 2753 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </c:. background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COG is present 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Mulliphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked_ 

TestAmerica St Louis 
Page 6 of 14 

Answer 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-2753-2 

List Source: TestAmerica St. Louis 

Comment 

Thermal preservation not required. 

7/17/2013 
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Definitions/Glossary 
Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Qualifiors 

Rad 

Qualffier 

u 

Glossary 

Abbreviation 

0 

%R 

CNF 

DER 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 
POL 

QC 

RER 

RL 

RPO 
TEF 

TEQ 

Qualifier Description 

Undetected at the Limit of Detection. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains no Free liquid 

Duplicate error ratio (normalized absolute difference) 

Indicates a Dilution, Re-analysis, Re"extmction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection limit 

Minimum Level (Dioxin) 

Not Calculated 

Nol detected at the reporting limit (or MDL or EDL if shown} 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting limit or Requested Limit (Radiochemistry) 

Helalive Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotlent {Dioxin) 
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TestAmerica Job ID: 160-2753-2 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 

Project/Site: Treasure Island 2013 

Method 

GA-01-R 

Method Description 

Radium-226 & Other Gamma Emitters (GS) 

Protocol References: 

DOE "' U.S. Department of Energy 

Laboratory References: 

Method Summary 

TAL SL"' TestAmedca St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL {314)298-8566 

Page 8 of 14 

TestAmerica Job ID: 160-2753-2 

Protocol 

DOE 
Laboratory 

TALSL 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 
ProjecVSite: Treasure Island 2013 

Lab Sample ID 

160-2753-1 

160-2753-2 

160-2753-3 

160-2753-4 

Client Sample lD 

BINGRP6-001 -061713 

BINGRP6-002-061713 

BINGRPB-003-061713 

BINGRP6-004-061713 

Sample Summary 

Page 9 of 14 

Matrix 

Solid 

Solid 

Solid 

Solid 

TestAmerica Job ID: 160-2753-2 

Collected Received 

06/11/13 08-:30 06/18/13 08:45 

06/17/13 08:19 06/18/13 08:45 

06/17/13 08-:10 06/18/13 08:45 

06/17/13 08:02 06/18/13 08:45 

TestAmerica St. Louis 

7/17/2013 
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Client Sample Results 
Client Shaw Environmental &Infrastructure CB&I 

ProjecUSite: Treasure Island 2013 

Client Sample ID: BINGRP6"001 "061713 
Date Collected: 06/17/13 08:30 
Date Heceivcd: 06/18/13 08:45 

Method: GA¥01-R - Radiurn-226 & Other Ga1n1na Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bisnmth-214 

Cesium-137 

Lead-210 

Lo;;id-212 

Load-214 

Potassitim-40 

Protactinium"231 

Radium-226 

Radiutn-228 

Thallium-206 

Thorium-234 

Uranium-235 

Uranium-238 

Thoritm1 228 

Result Qualifier 

·0.0128 u 
0.505 

0.242 u 
0.636 

0.00732 u 
0.410 u 
0.369 

0.554 

9.72 

0.0555 u 
0.636 

0.505 

0.183 

0.567 u 
0.113 u 
0.567 u 
0.369 

Client Sample ID: BINGRP6"002"061713 
Date Collected: 06/17/13 08:19 
Date Received: 06/-18/13 08:45 

Count 

Uncert. 

(20+/-) 

0.541 

0.136 

0.364 

0.120 

0.0329 

0.l72 

0.0807 

0.100 

1.34 

0.343 

0.120 

0.136 

0.0497 

0.435 

0.158 

0.435 

0.0807 

Total 

Uncert. 

(20+/-) 

0.541 

0.1'16 

0.365 

0.137 

0.0329 

0.773 

0.0938 

0.116 

1.67 

0.343 

0.137 

0.146 

0.0533 

0.439 

0.159 

0.439 

0.0938 

Method: GA-01-R • Radiuin-226 & Other Gamrna Emitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bisrnuth-214 

Cesium-137 

Lead-210 

Lead-212 

Le<id-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

ThaUi111n-201.l 

Thorium-234 

Uraniurn-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0242 u 
0.310 u 
0.469 u 
0.560 

0.000 u 
2.32 

0.421 

0.440 

11.1 

0.0984 u 
0.580 

0.310 u 
0.112 

0.548 u 
-0.0323 u 

0.548 u 
0.421 

Count 

Uncert. 

(2o+/-) 

0.686 

0.230 

0.719 

0.166 

0.0288 

1.52 

0.106 

0.158 

2.06 

0.198 

0.166 

0.230 

0.0520 

0.597 

0.0455 

0.597 

0.106 

Total 

Uncert. 

(20+/-) 

0.686 

0.232 

0.721 

0.177 

0.0288 

1.54 

0.120 

0.164 

2.35 

0.199 

0.177 

0.232 

0.0533 

0.599 

0.0457 

0.599 

0.120 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.916 pCllg 

0.114 pCi/g 

0.612 pCi/g 

0.0963 pCi/g 

0.0594 pCi/g 

1.42 pCi/g 

0.0986 pCi/g 

0.108 pCi/g 

0.753 pCi/g 

1.36 pCi/g 

0.0963 pCi/g 

0.114 pCi/g 

0.0466 pCi/g 

1.32 pCi/g 

0.301 pCi/g 

1.32 pCi/g 

0.0986 pCi/g 

MDC Unit 

1.17 pCi/g 

0.346 pCi/g 

1.21 pCi/g 

0.119 pCl/g 

0.157 pCl/g 

2.13 pCi/g 

0.113 pCJ/g 

0.146 pCi/g 

1.04 pCi/g 

2.34 pCi/g 

0.119 pCi/g 

0.346 pGi/g 

0.0605 pCi/g 

2.01 pCi/g 

0.468 pCi!g 

2.01 pCi/g 

0.113 pCi/g 

TestAmerica Job ID: 160-2753-2 

Lab Sample ID: 160"2753"1 
Matrix: Solid 

Prepared 

06/21/13 17:15 

06/21/13 17:15 

06/21/13 17:15 

06/21/1317:15 

Analyzed 

07/12/13 13:02 

07/12/1313:02 

07/12/13 13:02 

07/12/13 13:02 

06/21/1317:15 07/12/13 13:02 

06/2111317:15 07/12/13 13:02 

06/21/1317:15 07/12/13 13:02 

06/2111317:15 

06/21/1317:15 

06/21/1317:15 

Ol/12/13 13:02 

07/12/13 13:02 

07/12/13 13:02 

06/21/1317:15 07/12113 13:02 

06/21/1317:15 07/12/13 13:02 

06/2111317:15 07/12/13 13:02 

06/21/1317:15 07/12/13 13:02 

06/21/1317:15 07/12/1313:02 

06/21/1317:15 07/12/1313:02 

06/21/1317:15 07/12/1313:02 

Oil Fae 

Lab Sample ID: 160"2'753"2 
Matrix: Solid 

Prepared Analyzed 

06/21/13 17:15 07i12'1313:03 

06/21/1317:15 07/12/1313:03 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/2111317:15 

06/21/1317:15 

06/2111317:15 

07/12/13 13:03 

07/12/13 13:03 

07/12/13 13:03 

07/12/13 13:03 

07/12/13 13:03 

07/12/13 13:03 

07/12/13 13:03 

07/12/13 13:03 

Ol/12/13 13:03 

06/21/1317:15 07/12/13 13:03 

06/21/1317:15 07/12/13 13:03 

06/21/1317:15 07/12/13 13:03 

06/21/1317:15 07/12/13 13:03 

06/21/131?:15 07/12/13 13:03 

06/21/1317:15 07/12/13 13:03 

Oil Fae 

TestAmerica St. Louis 
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Client Sample Results 
Client Shaw Environmental &Infrastructure CB&I 

ProjecVSite: Treasure Island 2013 

Client Sample ID: BINGRP6°003°0fii713 
Date Collected: 06117113 08:10 

Dato Received: 06/18/13 08:45 

Method: GA-01 "R ~ Radiurn"226 & Other Ga1nrna Emitters (GS) 

Analyte 

Actinium·227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Load-210 

Lea<l-212 

Load-214 

Potassiurn-40 

Protactiniurn·231 

Radium-226 

Rarliutn-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0420 u 
0.529 

0.238 u 
0.333 

-0.000449 u 
0.829 u 
0.411 

0,549 

11.1 

0.0675 u 
0.333 

0.529 

0.189 

0.317 u 
0.0516 u 

0.317 u 
0.411 

Client Sample ID: BINGRP6°004·061'713 
Date Collected: 06117113 08:02 

Date t<eccived: 06118113 08:45 

Count 

Uncert. 

(2o+I·) 

0.107 

0.183 

0.364 

0.0887 

0.0326 

0.870 

0.0758 

0.0832 

1.22 

0.149 

0.0887 

0.183 

0.0441 

0.370 

0.0947 

0.370 

0.0758 

Total 

Un cert. 

(2a+f.) 

0.108 

0.191 

0.365 

0.0952 

0.0326 

0.876 

0.0925 

0.101 

1.67 

0.149 

0.0952 

0.191 

0.0483 

0.372 

0.0948 

0.372 

0.0925 

Method: GA-01 -R • Radium-226 & Other Gan11na Etnitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth·214 

Cesium-137 

Lead-210 

Lead-212 

Lcad-214 

Potassium-40 

Protactinlurn-231 

Radiu1n"226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium"235 

Uranium·238 

Thorium 228 

Result Qualifier 

-0~0288 u 
0.563 

0.280 u 
0.510 

-0.0000412 u 
1.11 u 

0.483 

0.648 

11.3 

0.115 u 
0,510 

0.563 

0,148 

0.771 u 
0.0761 u 

0.771 u 

0.483 

Count 

Uncert. 

(2o+/·) 

0.0589 

0.138 

0.427 

0.110 

0.0324 

1.20 

0.112 

0.117 

1.40 

0.262 

0.110 

0.138 

0.0493 

0.970 

0.178 

0.970 

0.112 

Total 

Uncert. 

(20+/·) 

0.0590 

0.150 

0.428 

0.122 

0.0324 

1.21 

0.128 

0.135 

1.81 

0.263 

0.122 

0,150 

0.0516 

0.973 

0.178 

0.973 

0.128 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.637 pCi/g 

0.175 pCi/g 

0.612 pCi/g 

0.107 pCi/g 

0.0595 pCi/g 

1.42 pCi/g 

0.0865 pCi/g 

0.0806 pCi/g 

0.553 pCi/g 

1.36 pCi/g 

0.107 pCi/g 

0.175 pCi/g 

0.0319 pCi/g 

1.31 pCi/g 

0.320 pCi/g 

1.31 pCi/g 

0.0865 pCi/g 

MDC Unit 

0.614 pCf/g 

0.0796 pCi/g 

0.719 pCi/g 

0.0968 pCl/g 

0.0612 pCi/g 

1.88 pCi/g 

0.114 pCi/g 

0.123 pCi/g 

0.608 pCl/g 

1.54 pCi/g 

0.0968 pCi/g 

0.0796 pCi/g 

0.0502 pCi/g 

1.43 pCi/g 

0.303 pCi/g 

1.43 pCi/g 

0.114 pCi/g 

TestAmerica Job ID: 160-2753-2 

Lab Sample ID: 160°2753-3 
Matrix: Solid 

Prepared 

06121/13 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06121/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07112113 13:58 

07112/13 13:58 

07112/13 13:58 

07/12/13 13:58 

07/12/13 13:58 

07/12/13 13:58 

07/12/13 13:58 

07/12/13 13:58 

07/12/1313:58 

06/21/1317:15 07/12/1313:58 

06/21/1317:15 07/12/1313:58 

06/21/1317:15 07/1211313:58 

06/21/1317:15 07/12/1313:58 

06/21/1317:15 07/12/1313:58 

06121/1317:15 07/12/1313:58 

06/21/1317:15 07/12/1313:58 

06/21/1317:15 07/12/1313:58 

Oil Fae 

Lab Sample ID: 160·2753·,4 
Matrix: Solid 

Prepared 

06/21/13 17:15 

06/21/1317:15 

06/21/1317:15 

06/21/1317:15 

Analyzed 

07112i13 13:59 

07 /12/13 13:59 

07/12/1313:59 

07/12/13 13:59 

06/21/1317:15 07/12/1313:59 

06121/1317:15 07/12/1313:59 

06/21/1317:15 07/12/1313:59 

06/21/1317:15 07/12/1313:59 

06/21/1317:15 07/12/1313:59 

06/2111317:15 07/12/1313:59 

06/21/1317:15 

06/21/13 17:15 

06/21/1317:15 

06121/1317:15 

06/21/1317:15 

06/21/1317:15 

07/12/1313:59 

07/12/1313:59 

07/12/13 13:59 

07/12/13 13:59 

07/12113 13:59 

07/12/13 13:59 

06/21/1317:15 07/12/1313:59 

Oil Fae 

TestAmerica St. Louis 

7/17/2013 
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QC Sample Results 
Client Shaw Environrnental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) 

Lab Sample ID: MB 160-57169/1-A 
Matrix: Solid 
Analysis l3atch: 60520 

MB MB 

Analyte 

Aclinitim-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-13l 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.08089 u 

0.04888 u 
0.1209 u 

-0.06161 u 
-0.003335 u 

0.5692 u 
-0.03338 u 
-0.01619 u 

-0.3324 u 
-0.02117 u 
-0.06161 u 
0.04888 u 
0.01863 u 
0.09527 u 

0.1540 u 
0.09527 u 

-0.03338 u 

Lab Sample ID: LCS 160-5716912-A 
Matrix: Solid 

Analysis Batch: 60516 

Analyte 

Americium-241 

Cesium-137 

Cobalt-60 

Lab Sample ID: 160-2755-A-1-F DU 
Matrix: Solid 
Analysis Batch: 60520 

Analyte 

Actiniurn-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-22B 

Thallium-208 

Sample Sample 

Result Qual 

-0.0733 u 
0.278 

0.451 u 
0.377 

0000922 u 
0.615 u 
0.42B 

0.337 

9.86 

0.140 u 
0.377 

0.27B 

0.140 

Spike 

Added 

97.6 

31:1 

25.1 

Count 

Uncert 

(2a+/~) 

0.224 

0.113 

0.354 

0.743 

0.03"(2 

0.968 

0.136 

0.143 

1.13 

0.701 

0.743 

0.113 

0.0259 

0.148 

0.179 

0.14B 

0.136 

Total 

Uncert. 

(2a+/-) 

0.224 

0.113 

0.354 

0.743 

0.0372 

0.971 

0.136 

0.143 

1.13 

0.701 

0.743 

0.113 

0.0260 

0.148 

0.180 

0.148 

0.136 

LCS LCS 

Result Qua! 

103.8 

31.57 

25.38 

OU DU 

Result Qual 

-0.08830 u 
0.5605 

0.3732 u 
0.4488 

0.002890 u 
0.1742 u 
0.4663 

0.4172 

9.995 

0.3718 u 
0.4488 

0.5605 

0.1170 

LOQ 

0.500 

Total 

Uncert. 

(2a+/~) 

10.9 

3.39 

2.63 

Total 

Uncert. 

(2o+/~) 

0.129 

0.139 

0.379 

0.120 

0.0313 

0.849 

0.108 

0.111 

1.62 

0,319 

0.120 

0.139 

0.0532 
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TestAmerica Job ID: 160-2753-2 

Client Sa1nple ID: Method Blank 
Prep Type: Total/NA 

Prep Batch: 57169 

MDC Unit 

0.389 pCi/g 

0.255 pC1/g 

0.654 pCi/g 

0.190 pCi/g 

0.0706 pCl/g 

1,65 pCi/g 

0.110 pCi/g 

0.155 pCi/g 

1.21 pCi/g 

1.33 pCl/g 

0.190 pCt/g 

0.255 pCi/g 

0.0760 pCi/g 

1.38 pCi/g 

0.262 pCi/g 

1.3B pCifg 

0.110 pCifg 

Prepared 

06/21/1317:15 

Analyzed 

07/12/13 13:01 

06/21/131l:15 07/12/13 13:01 

06/21/1317:15 07/12/1313:01 

06/21/13 1"1:15 07/12/13 13:01 

06/21/1317:15 07/12/13 13:01 

06/21/1317:15 07/12/13 13:01 

06121/1317:15 Ol/12/13 13:01 

06/2111317:15 01/12/1313:01 

06121/13 17:15 07/12/13 13:01 

06/21/1317:15 07/12/1313:01 

06/21/13 1l:15 07/12/13 13:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 Ol/12/1313:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 07/12/1313:01 

06/21/1317:15 07/12/1313:01 

Oil Fae 

Client Smnple ID: Lab Control Sample 
Prep Type: Total/NA 

Prep Batch: 57169 

LOQ 

LOQ 

0.500 

MOC Unit 

1.28 pCi/g 

0.313 pCi/g 

0.111 pCi/g 

MOC Unit 

0,214 pCi/g 

0.0712 pCi/g 

0.594 pCi/g 

0.105 pCi/g 

0.0578 pCi/g 

1.57 pCi/g 

0.0922 pCi/g 

0.116 pCi/g 

0.736 pCl/g 

1.52 pCi/g 

0.105 pCl/g 

0.0712 pCi/g 

0.0585 pCitg 

%Rec 

106 

100 

101 

%Rec. 

Limits 

Bl~ 116 

Bl~ 120 

87 - 115 

Client Satnple ID: Duplicate 
Prep Type: Total/NA 

Prep Batch: 57169 

RER 

RER Limit 

0.04 

1.04 

0.09 

0.29 

0,03 

0.26 

0.19 

0.38 

0.04 

0.27 

0.29 

1.04 

0.23 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

QC Sample Results 

Method: GA-01-H - Hadiurn-226 & Olh<ir Gamma Emitters (GS) (Continued) 

L"b Sample ID: 160-2755-A-1-F DU 
Matrix: Solid 
Analysis Batch: 60520 

Total 

Sample Sample DU DU Unccrt 

Anatyte Result Qua I Result Qua I (2a+/-) LOQ 

Thorium-234 0.414 u 0.2316 u 0.754 

Uranium~235 0.0508 u 0.1891 u 0.178 

Uranium-238 0.414 u 0.2316 u 0.754 

Thorium 228 0.428 0.4663 0.108 

Page 13of14 

TestAmorica Job ID: 160-2753-2 

Client Sample ID: Duplicate 
Prep Type: Total/NA 

Prep Batch: 57169 

RER 

MDC Unit RER Limit 

1.39 pCitg 0.15 

0.277 pCi/g 0.50 

1,39 pCifg 0.15 

0.0922 pCi/g 0.19 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&l 
Project/Site: Treasure Island 2013 

Rad 

Prep Batch: 57169 

Lab Sample ID Client Sample ID 

160-2753-1 B!NGRP6-001-061713 

160-2753-2 B!NGRP6-002-061713 

160-2753-3 BINGRPG-003-061713 

160-2753--4 BINGRP6-004-061713 

160-2755-A-1-F DU Duplicate 

LCS 160-57169/2-A Lab Control Sample 

MB 160-57169/1-A Method Blank 

QC Association Summary 
TestAmerica Job ID: 160-2753-2 

Prep Type Matrix Method Prep Batch 

TolalfNA Solid Fill_Geo-21 

Total/NI\ Solid Fill_Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NI\ Solid Fill_Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill __ Geo-21 

Total/NA Solid Fill_Geo-21 

TestAmerica St. Louis 
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #6

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:36 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #6 
 
Ray, 
   I have reviewed the data provided for the waste bins associated with Package #6 TI Building 233 and concur 
that this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also 
understand that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:23 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #6 
 
— Treasure Island — 
 
Building 233 Soil Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as clean fill for potential future use on Treasure 
Island.  
 
  
 
NOTE: Prior to use of this soil as fill material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins: PT004‐20, PT‐006‐20  
 
  
 
Background:  The attached data supports the radiological clearance of soil that was excavated from above the cast iron 
pipe and five foot metal pipe at the Building 233 site.  The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on each six inch lift of soil above the pipes. GWS measurements 
greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for follow‐up one 
minute gamma static count rate surveys. See Attachments B, C, and D. 
 
  
 
∙         One minute gamma static count rate surveys were performed on locations greater than the instrument‐specific 
scan IL. All gamma static count rate measurements performed were less than the instrument‐specific static IL. See 
Attachments B, C, and D. 
 
  
 
∙         Waste characterization samples were collected from the soil in‐situ. Samples were analyzed for 226Ra by gamma 
spectroscopy and results reported 226Ra concentrations less than 1.1 pCi/g.  See Attachments B, C, and D. 
 
  
 
∙         Additional characterization samples were collected following the unloading of the soil from within the listed bins. 
Utilizing Field Work Variance‐012, the soil was spread in a single 6” layer on a poly covered screening pad. Static 
measurements and soil samples were obtained at each of the 4 sampling locations.   Samples were analyzed for 226Ra 
by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g.  See Attachment E. 
 
  
 
Conclusions:  The soil that was excavated from above the cast iron pipe and five foot metal pipe at the Building 233 site 
was surveyed and sampled for waste characterization.  GWS surveys were performed on each 6‐inch layer of soil 
removed. Gamma static count rate surveys were performed on locations that exceeded the scan IL; all gamma static 
count rate measurements were below the instrument specific static IL.  4 additional characterization samples were 
obtained. All soil samples were analyzed for 226Ra by gamma spectroscopy; sample results were less than 1.1 pCi/g.   
 
  
 
Shaw has established this soil as non‐radiologically impacted.   
 
  
 
  
 
Thank you 
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Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
 
United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #7

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:41 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #7 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #7 TI Building 233 and agree that 
this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also understand 
that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:24 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #7 
 
— Treasure Island — 
 
Building 233 Asphalt Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as cover material for potential future use on 
Treasure Island.  
 
  
 
NOTE: Prior to use of this asphalt as cover material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins:  PT‐1106, PT‐2079, PT‐2415, PT‐2428, PT‐2984, HT‐1478, HT‐1481, PT‐1116, PT‐1356, PT‐2355, PT‐2366, PT‐
2408, PT‐2410, PT‐2455, PT‐2712, PT‐3435, PT‐3439 
 
  
 
The attached data supports the radiological clearance of asphalt that was removed from the Building 233 site. The 
asphalt was excavated from the western region of the B233 footprint and placed in seventeen bins for staging as non‐
LLRW. Field survey data and asphalt waste characterization sample data obtained from each bin are provided in the 
attachments. 
 
  
 
The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on asphalt surfaces at the Building 233 site. GWS measurements 
greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for follow‐up one 
minute gamma static count rate surveys. Asphalt was removed from areas where GWS count rate measurements were 
greater than the instrument‐specific scan IL or static measurements were greater than the instrument‐specific static IL.  
This asphalt (approximately 400 cy) was disposed of as LLRW. 
 
  
 
∙         Thirty random static gamma count rate measurements were collected from the west side of the B233 footprint 
where GWS measurements were less than the GWS IL. This asphalt was removed from this area and staged as non‐
LLRW. The highest gamma static measurement was recorded for each area surveyed and provided in Attachment B. 
 
  
 
∙         A GWS of the soil surface was performed following removal of the asphalt.  GWS measurements greater than the 
instrument‐specific scan IL were used to identify locations for follow‐up gamma static count rate surveys. All follow‐up 
gamma static count rate measurements were less than the instrument‐specific static IL. See Attachment C.  
 
  
 
∙         Waste characterization samples were collected at random locations in the waste bins. Composite and individual 
samples were analyzed for 226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1.3 
pCi/g.  See Attachment D.    
 
  
 
∙         Additional characterization samples were collected following the unloading of the asphalt from within the listed 
bins. Utilizing Field Work Variance‐013, the asphalt was spread in an approximate 6” single layer on a poly covered 
screening pad. Static measurements and asphalt samples were obtained at each of the 18 sampling locations.  Samples 
were analyzed for 226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g. See 
Attachment E.    
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Conclusions:  The asphalt that was excavated from the western region of the building footprint was surveyed and 
sampled for waste characterization.  GWS surveys were performed prior to the removal of the asphalt. Gamma static 
count rate surveys were performed at 30 randomly selected areas, and an additional GWS was performed on the newly 
exposed soil; all gamma static count rate measurements were below the instrument specific static IL.  18 additional 
characterization samples were obtained. All asphalt samples were analyzed for 226Ra by gamma spectroscopy; sample 
results were less than 1.3 pCi/g.   
 
  
 
Shaw has established this asphalt as non‐radiologically impacted.   
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as cover material for potential future use on 
Treasure Island.  
 
  
 
NOTE: Prior to use of this asphalt as cover material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
 
  
 
Thank you 
 
  
 
Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
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United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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PKG-TIB233-AC

- Treasure Island -
Building 233 Asphalt Waste Characterization 

Waste Bins: PT-1106, PT-2079, PT-2415, PT-2428, PT-2984, HT-1478, HT-1481, PT-1116, PT-1356, PT-

2355, PT-2366, PT-2408, PT-2410, PT-2455, PT-2712, PT-3435, PT-3439 

The attached data supports the radiological clearance of asphalt that was removed from the Building 233 site. 

The asphalt was excavated from the western region of the B233 footprint and placed in seventeen bins for 

staging as non-LLRW. Field survey data and asphalt waste characterization sample data obtained from each bin 

are provided in the attachments. 

The following survey and sampling were performed: 

• Gamma walkover surveys (GWS) were performed on asphalt surfaces at the Building 233 site. GWS 

measurements greater than the instrument-specific scan Investigation Level (IL) were used to identify 

locations for follow-up one minute gamma static count rate surveys. Asphalt was removed from areas 

where GWS count rate measurements were greater than the instrument-specific scan IL or static 

measurements were greater than the instrument-specific static IL. This asphalt (approximately 400 cy) 

was disposed of as LLRW. 

• Thirty random static gamma count rate measurements were collected from the west side of the B233 

footprint where GWS measurements were less than the GWS IL. This asphalt was removed from this 

area and staged as non-LLRW. The highest gamma static measurement was recorded for each area 

surveyed and provided in Attachment B. 

• A GWS of the soil surface was performed following removal of the asphalt. GWS measurements 

greater than the instrument-specific scan IL were used to identify locations for follow-up gamma static 

count rate surveys. All follow-up gamma static count rate measurements were less than the instrument

specific static IL. See Attachment C. 

• Waste characterization samples were collected at random locations in the waste bins. Composite and 

individual samples were analyzed for 226Ra by gamma spectroscopy and results reported 226Ra 

concentrations less than 1.3 pCi/g. See Attachment D. 

• Additional characterization samples were collected following the unloading of the asphalt from within 

the listed bins. Utilizing Field Work Variance-013, the asphalt was spread in an approximate 6" single 

layer on a poly covered screening pad. Static measurements and asphalt samples were obtained at each 

of the 18 sampling locations. Samples were analyzed for 226Ra by gamma spectroscopy and results 

reported 226Ra concentrations less than 1 pCi/g. See Attachment E. 

Conclusions: The asphalt that was excavated from the western region of the building footprint was 

surveyed and sampled for waste characterization. GWS surveys were performed prior to the removal of the 

asphalt. Gamma static count rate surveys were performed at 30 randomly selected areas, and an additional 

GWS was performed on the newly exposed soil; all gamma static count rate measurements were below the 

instrument specific static IL. 18 additional characterization samples were obtained. All asphalt samples 

were analyzed for 226Ra by gamma spectroscopy; sample results were less than 1.3 pCi/g. 
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PKG-TIB233-AC

Shaw has established this asphalt as non-radiologically impacted. 

RASO Concurrence 

RASO Representative 

NOTE: PRIOR TO USE OF THIS SOIL AS FILL MATERIAL ON TREASURE ISLAND, AREA 
SPECIFIC USE PLAN(S) SHALL RECEIVE ADDITIONAL NAVY/RASO REVIEW AND USE 
CONCURRENCE. 

Attachments: 

A- Data Summary Asphalt B233 West 

B-Asphalt GWS and Gamma Static Count Rates 
C- Soil GWS and Gamma Static Count Rates (beneath asphalt) 

D- TestAmerica Sample Analysis ( 17 bins) 

E-Additional Characterization Static Count Rates & TestAmerica Sample Analysis 
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Attachment A 
Data Summary and Sample Results -

Asphalt B233 West 
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Survey# Date Meter I Serial I '{CPi:rit l<c(coml I fcpm) I (cpm) I Ran$?e I Att. 

03222012-233-SUR-139 3/20/2012 
2221/ 
44·20 

262301 l!\-lllllllll!llllll'l!liRll 15,915 I 18,800 I 9;018'199.653com I B 

--
04162012-233-JSS-180 I 4/16/2012 I 2221/ 

44-20 
262337 I 17.600 I 18.537 tilllIB.l!lllmll'!llmlll!1lill!llill!lill!ll·' -:-.•t"."· '.":"·. ·:.~·.:1~,..:~.·":'r''.·' I B 

2221/ 262337 
Soil I 06012012·233·GWS·341 I 6/1/2012 I H1~iM9¥W~~j1&~AfR~1~1~1 I I 10,42.4'.22;23:1 cpm I c 

44·20 "l.:::0.:::11"! b*~1,\®1X,,1X'.K~~l'i1~ lY&\li\%iiB\lhM:&&,&k 1 "7 C:"l,\ ")('\ .:oo 

2221/ 262337 17,767 19,165 8,()71!.'.25,736cpm 
Soil I 06062012-233-GWS-343 I 6/6/2012 I c 

44·20 268642 17,339 19,001 

2221/ I 262337 
15,741 16,685 

06262013-233-JSS-740 I 6/26/2013 I E 
Soil I 44-20 17,621 19,219 

1) Initial gamma walkover survey {GWS) performed on asphalt to identify locations exceeding instrument-specific IL Gamma static measurements were conducted at highest GWS measurement locations 

lthat were not co!ocated. Results are provided in Attachment B. 

2) Asphalt was removed from the building footprint. A subsequent GWS was conducted on the newly exposed surface. Gamma static measurements were conducted at highest GWS count rate locations 

hat were not colocated. Results are provided in Attachment C. 

3) Waste characterization samples of asphalt were collected and sent to an off-site !ab for analysis by gamma spectroscopy. Results are provided in Attachment D. 

) Screening pad additional characterization static count rates and sample results from TestAmerica are provided in Attachment E. 
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Building 233 Sample Results 

~Y•·. ~ • ... .. _,, __ ,_,_:,>_,,_-_::;o·;~).; --'-->-"·- _ _-:/,·' 

Sample Identification Sample Media 
Bin 

Type of Sample 126Ra Results: (pCi/g) 
Number 

···--~· ·-· -·-----~------~ 
TIB233-PT2455·01/02-03·0512 Asphalt PT2455 Waste Char. 0.58 

~- ·-~· -·--·----·-··--·· 
TIB233-PT2455-0l/02·03·0512 (DUP) Asphalt PT2455 Waste Char. 0.59 

·- ·-
TIB233-PT3439-01/02-03-0512 Asphalt PT3439 Waste Char. 0.55 

t-· ··--··---~~- --------~·----~----~--.--, 

Tl B2 33· PT3 43 5-01 /02 -03-0512 Asphalt Pl3435 Waste Char. 0.54 
~· . ----·----------

TI B233-PT2408-01/02 -0 3-0512 Asphalt PT2408 Waste Char. 0.59 . 
Tl B 2 33-PT2 366-01/0 2 -03-0512 Asphalt PT2366 Waste Char. 0.71 

--------~----~ --~~ 

~TIB233-PT1356·01/02-03-0512 Asphalt PT1356 Waste Char. 0.67 
~- ·- ,-------~----~~~ 

Tl B2 33· PT2 355-01/02 ·O 3-0512 Asphalt PT2355 Waste Char. 0.40 . ·-
TIB233·HT1481-0l/02-03-0512 Asphalt HT1481 Waste Char. 0.51 

--- f--· --~---

Tl B2 33· PT2 712-01/02 -03-0512 Asphalt PT2712 Waste Char. 0.77 
f--"' . --~ -~---------

Tl B233-PT2410·01/02·03-0512 Asphalt PT2410 Waste Char. 0.66 ---- ··-----------~~-

TIB233-PT1116-01/02-03-0512 Asphalt PT1116 Waste Char. 0.52 
f------·-·-~-~----- "-·-----·· ---~.,----·· ~-~-~--·-------

TIB233·HT1478·A5PT-01·0512 Asphalt HT1478 Waste Char. 0.48 .. ·------ -w- w~t;~- -·-
TIB233·HT1478-A5PT-02-0512 Asphalt Hl1478 0.45 -- --· - 0.46 _______ 
TIB233-HT1478-A5PT·03-0512 Asphalt I IT1478 Waste Char. 

·-· ·-
TIB233-HT1478-A5PT-04-0512 Asphalt HT1418 Waste Char. 0.58 

-- r---------· ·---- ·-
TIB233-HT1478-A5PT-05-0512 Asphalt HT1478 Waste Char. 0.54 

·-·-----
TIB233·HT1478·CONC.01-0512 Aphalt I Concrete HT1478 Waste Char. 0.37 ----------- ·---------------
TIB233-HT1478-CONC-02-0512 Aphalt /Concrete HT1478 Waste Char. 0.33 

TIB233-HT1478-CONC-03-0512 Aphalt /Concrete HT1478 Waste Char. 0.39 

TIB233·HT1478-CONC·04-0512 Aphalt I Concrete HT1478 Waste Char. 0.36 
f-· ,~-- f-· -----· --~--,~--~------

TIB233-HT1478-CONC-05-0512 Aphalt /concrete HT1478 Waste Char. 
··--·--

TIB233-HT1478-CONC-05-0512 (DUP) Aphalt I Concrete HT1478 Waste Char. 0.32 
- ----

Tl B 2 33 • PT2 984· 51, 52 ,53, 54-0812 Asphalt PT-2984 Waste Char. 0.73 

t1a.2S},.l'Jtl9?,~1,S2;S$,$4-0)l1z - -: ---_ ---_ -_-_- _-_- -__ A_spnan ·.····. · ..... PT-1106 Waste C:h.~r. ·~ · •• - -- - --i.23-_ - - - .· 
. .. 

Tl B 2 33-PT2079·51, 52 ,53 ,54-0812 A'Ph'lt PT-2079 Waste Char. 0.61 

Tl B 2 33·PT2 428-51, 52, 53 ,54·0812 Asphalt PT-2428 Waste Char. 0.50 

TI B2 33· PT2 415· 51, 52, 53 ,54-0812 Asph<llt PT-2415 Waste Char. 0.50 

BINA5PHALT·001·062613 Asphalt ALL Waste Char. 0.694 

BINA5PHALT-002-062613 Asphalt ALL Waste Char. 0.503 
-· _._ __ 

BINA5PHALT-003·062613 Asphalt ALL Waste Char. 0.255 . ~-~~---

BINA5PHALT-004-062613 Asphalt ALL Waste Char. 0.396 

BINA5PHALT-005-062613 Asphalt ALL Waste Char. 0.608 
. . ---

BINA5PHALT-006-062613 Asphalt ALL Waste Char. 0.497 ----- -----·-··------·--· 
BINA5PHALT-007-062613 Asphalt ALL Waste Char. 0.676 

Bl NA5PHAL T-008-062613 Asphalt ALL Waste Char. 0.843 
···------~'~~----------

Bl NA5PHAL T-009·062613 Asphalt ALL Waste Char. 0.540 
... 

Bl NA5PHAL T-010-062613 Asphalt ALL Waste Char. 0.398 
- ·-

BINA5PHALT·011·062613 Asphall ALL Waste Char. 0.986 
·- -· 

BINA5PHALT-012-062613 Asphalt ALL Waste Char. 0.491 ---
BINA5PHALT-013-062613 Asphalt ALL Waste Char. 0.820 

BINA5PHALT-014·062613 Asphalt ALL Waste Char. 0.719 
---w~------

BINA5PHALT-015-062613 Asphalt ALL Waste Char. 0.494 
.. -------·----·--·-

BINA5PHALT-016-062613 Asphalt ALL Waste Char. 0.726 --
BINA5PHALT·017-062613 Asphalt ALL Waste Char. 0.500 -----------··--- . 
BINA5PHALT-018-062613 Asphalt ALL Waste Char. 0.490 

. . 
"'Sample with highest act1v1ty 1s h1ghl1ghted . 
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Attachment B 
Asphalt GWS and Gamma Static Count Rates 
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/~\.\ 

Sh~· 

233 SUR 139 
- . ~I 

Gamma walkover survey (GWS) ol building 233 footprint and was 
rmed in a posted Contamination Area. Surface scanned ls asphalt with residua! soil. 

ocumentation of survey data held pendi0g establishment of asphalt background investigation 
el (IL). 

Asphalt Bkgd. 

RWP: 2012 233 JS 02 0 
Survey Date: 3/20/2012 Start Time: 900 End Time: 1600 

1 

Surveyor: Phillip Perez 
~ 

Li Is Survevor: Date: 

Survey ·Location 

a {3/y 

Approved By: • £'.,~ .• .s \ 
h 
! i {•, 

FRM·-:l·Oi-1 

Probe/#: 

CaL Due: 
P~obeArea: 

Serial#: 

Cal. D:.:e: 

~Background: 

Reference Area \L 

Site 

Exposure Rate 

L'Ut-
Title 

15915 
18800 

114 

't/57P-
Date 

Comments 

Page I 01 ? d 
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Gamma Walkover Survey Measurements 
Collected at Building 233 

6022890 60~!2960 6023030 6023100 6023170 

\-

Gamma-WalkOVer Readings Collected on 3112 and ~ 
312012012 wilh Trimble GeoXH GPS Unit #68672 ~ 
and Ludlum Model 2221 #262'J01Awith a 44-20 N 

c.-------Probe llPR295576, calibration due 11/2912'.'12 

Sensor Inst. #262301A 
.,, <Mean+ 3 std dev (18,799) 

;, Mean+ 3 std dev (18,800 - 29,999) 

" 30,000 - 49,999 

" 50,000 • 199,653 All Measurements in cprn 

l
. 
~ Sliaw· a world ol Solutions-

Data Collede<l By: P. Perez 
Data Processed In Sacramenlo Office 

0 50 100 -=---"=--=====Feet 
Coordinate system: CSP Zone Ill, NADB3, US Su1vey Foot 
lmageiy Source: U.S. Gco!09ical SuNey, Earth Resources 

Observation and Scienc~ (EROS) Center, Sioux Fells. SD. June 2009 

Date ::lb)«_. __ 
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Below 10000 
5 

262301A 3x3 Gamma Walkover Survey 
Measurements Collected at Building 233 

Statistics 

In the 10000s In the 20000s 
47168 3946 

In the 30000s I 
695 

In the 40000s 
307 

In the 50000s 
211 

In the 70000s In the 80000s In the 90000s In the 100000s In the 110000s In the 120000s 
60 67 58 53 32 24 

C!>-lX\·r~ ~ : 1~ B 

~UO?{rr 

E'i•-- • : -0 ...;:,___,;_ 
ti.MO 

I 

-1 -

1~,rn 

Soritfo~ptot 

:c:,.:...-;i:--

\~~ ;s. ... ,,, 
jP"l.oll 

r=d().~, 

""""'Siifi" 
9,WS 

1W.MJ. 
9'~.111.~'X> 

17,<-W 
16,on 
0,l>S~ 

t'<'*>l'.\i;M 
fio.i~i·-· 
i <9.~~ 
HM4~ 
!l'J<),!.S1 

; 

:::.:f-: --- ? - ----------
'""·"(~•· ----~"
IJ(>,<l{'". ··---- - -~-

1~~.<WO -- ,_,.," 

l~ .... , - .. 

------·-1 
- - ---·-!1 
--------- ·1 

--- ---·•»···lf .. , 

- '·1 
_.:.__t;j t' \~~_on~ - -~---· 

t1~.011 -------- --. 

1 n~.~n~ 
/> 11~.MQ• 
~ >ol(l,W>'l 

~ 

! 
'~ '10,()!)I) 

6'1,000 -

!!:l,(I00.~---

1'<>.M(I 

11Q.WO 

lf<:l.•\O(l 

1~0,{"W-

!< UQ,<\{l<>

_f:1~0.«.K> 
g 1~~,M(I , .--

~ \1Q,0<)<) - ... 

:i1f><;.O<>(\- --

~ fO,~M-
~ ~.O.oot>-
{j 10.600 

cumuJ:iJlvfl Freque-noyPlot 

..... /~,J • • • I 
~-:--:::: :;:----;~1-

--~ .. ~-
. -~'f 

·-.ii;€;.,.) 
• ~~--! 

j 

I ----1 

-1 
----i 

-------- ---- I 

:;: . ------------~---· -~---_~:=0:=-~:~-----~~~ ___ -_-_- __ ---------" J 
~:::. ,-~~~"'~-~; ~".-~.'.:=~:~_;;_~-~~~~;~~~~--~~~~----- -· ____ j 

0 ~I U OJ M ~ 06 ll M M 1 
Normal Cllmul.J~>~ Fr~.qu~~~ 

... --rtf-l:S··t.•')7.JJZ-o(t."1°?:3-l-
Survey#: 
Page j__ of _l 

In the 60000s 
97 

Above 130000 
55 

C Std Dev 
8,957 

C- M_e_'l._n_:J 
17,680 

L __ J!!iaan+3 J 
44,552 

787 locations 
with cpm 
> 44,552 

7,482 locations 
with cpn1 
218,800 
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PKG-TIB233~AC 

Gamma Walkover Survey Measuremen s 
Collected at Building 233 

6022990 

0 
0 

:2-
N 
;;; 

6022960 H023030 6023100 

Clean Asphaltl 
. Removed _J 

6023170 

Gamfn.a Walk0ver Raadir'lgs Collected on 3112 and ~ 
/20/2012 with Trimble Gei>XH GPS Unit #68672 ~ 

l•n•JLL1dlrnm Model 2221 #262301/\ w1th a 44·20 ;:,; 
a.,--~----+~rob00_:'. .. ~~'3~9557~_ca!lbraUon due 11/29/2012 

Sensor Inst. #262301A 
·c; <Mean.,. 3 std dev (13,799) 

;;, Mean+ 3 std dev (18,800- 29,999) 

@ 30,000 - 49,999 

" b0,000 - 199,653 All MttA$Wem011ts in opm 

/:\ •. 
Sllilw" a world of Solutions· 

Data Collected By: P. Perez 
Data Processed In Sacramcnlo Office Reviewed By· 

o 1 so 100 
~ir=_-_~_::~-----==--=::l Feet 

Coordinatb system: CSP Zone m. NA083, US Survey Fout 
tm-u.._qery Source-: U.S. G(lo\ogiC'dl Survey, f:<1rlh R:Gsources 

Observalion and St.le-nee (EROS) Center, Sioux rails. SO, June 2009 
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shaw 

JSS 180 

rvey DescriPfiOO: Bui!dinci-233 - Exposure Rate and Gamma Static measurements were peliormed 

side the footprint of the building to verify scan readings. After review of the GWS the 3 rows of piers on the 

ast side of the footprint were identified to be over the investigation limit and s1aged to be placed into bins as 
LLRW. The 3 remaining rows of piers on the West side that were identified as below the investigation limit will 
be further surveyed and sampled for release. 

See survey #TIRS-03282012-233-SUR-139 for GWS of footprint (Area 3 per composite map). 

JO End Time: 1600 -1 
r··" '-~urveyor: Rick George 
j ,S•g::•~..i:~) 

!kit.£\ Date 'ifl'{/n .. 1 Survevor: 

11 

Survey Location JR:emo1/3ble .. Co:ntaminatio.n · ... · #'1 !T-ota\ Contamination #2!!1i>lll!rili''"' ';':z,;~1 

f3ly I (3!y I wv I f31y j Gross 
! 

" " " CJ. <or~! 

2 See Ma <IL 7 I 
3 See Ma >IL 7 
:4 See Ma >IL 7 
5 See Ma >!L 7 
6 See Mao >IL 7 
7 See Ma >IL 7 
8 See Ma >IL 7 
9 See Mao <IL 7 

<IL 7 I 
>IL 7 
>IL 7 
>IL 6 
>IL 7 
>IL 7 

Approved By: Jct 
FRM-71-<l"'.-' 

Page / of r. 

Model: 2221 Mode!· 19 
Ser:a!#: 262337 Serial#- 133124 
Cal. Due: 1113012012 Cal. Due: 101112012 

Ref Area axG {Static) 17600 cpm Skgd (lab): --5 

Ref A;es ll {Static) 18537 Cpm Area Bkgd 7 
Site As,,.,. Sat/Ur.sat: sat 

Expos-ure Rate #41 

µR/hr I Comments 

!m 1 m 
ross N'1 

8 3 East Side of Footprint 

2 I 7 2 East Side of Footprint 
2 7 2 East Side of Footprint 

2 7 2 East Side of Footptinl 

2 7 2 East Side of Footprint 

2 7 2 East Side of Footprint 

2 7 2 East Side of Footprint 

2 7 2 East Side of Footprint 

2 7 2 East Side of Footprint 

2 7 2 East Side of Footprin1 

2 7 2 East Side of Footprint 

2 I 7 2 East Side of Footprint 

1 I 6 1 East Side of Footprint 

2 7 2 East Side of Footprint 

2 7 2 East Side of Footorint 

Lvt ! ·z. ,,_ 
Title 
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Shaw Environmental, Inc. 
Page t-Of 5 

Survey Number: 

Surveyor: Rick George 

Surve or: Date: 4 H r/-v I 
TIRS· 04162012 233 JSS 180 

1rur:) 

.(): ~,fj 
---------

ExposiJre Rate #4 

µR/hr Comments 

1m 

lli 
0 
0 

5 i 0 5 0 
6 1 6 1 
5 0 5 0 

<IL 5 0 5 0 West Side of Fo· 
<IL 6 1 ' 6 West Side of Footprint 
<IL 6 1 I 6 I 1 West Side of Footprint 
<!L 6 1 I 6 I 1 West Side of Footprint 
<IL 5 0 5 I 0 West Side of Footprint 
<IL 6 1 6 West Side of Footprint 
<IL 5 0 I 5 T 0 West Side of Footprint 
<IL 5 0 5 I 0 West Side of Footprint 

5 0 I 5 West Side of Footprint 
West Side of Footprint 
West Side of Footprint 

F'<.M-TI.01-1 
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Page 3 of .1.:) 

1 ~:-i~X<i.."ll~i ! Survey Number: 
Surveyor: Rick George TIRS- 04162012 233 JSS 180 

, I J'-j 
' / Survevor: Date: ;_;./;9/;v 

Survey Location RemQ\i:abt-e Conti;imination - - ,, #1JT-0ta! Contamination #2 ll:>ajtl!l>i;!' ;~·j 11;/ C'z' Exposute Rate #4 
----, 

{3/y ! Gross <or~ µR/hr Comments II 
I 

IL 10cm 10 cm 
1 mGross 

1m J Gross N" N« 
<IL 7 2 7 2 East Side of Footprint 
<IL 7 2 7 2 East Side of Footprint 
<IL 7 I 2 7 ! 2 East Side of Footprint 
>!L 7 2 7 2 East Side of Footprint 
<IL 5 0 5 0 East Side of Footprint 
<IL 5 0 5 0 East Side of Footprint 
<IL 5 0 5 0 East Side of Footprint 
<IL 7 2 7 2 East Side of Footprint 
<IL 6 1 6 1 East Side of Footprint 
<IL 6 1 6 1 East Side of Footprint 
<IL I 7 2 7 2 East Side of Footprint 
<IL 7 2 7 2 East Side of Footprint 
<IL 7 2 7 2 East Side of Footprint 
<IL 6 1 6 1 East Side of Footprint 
<IL 8 3 8 3 East Side of Footprint 
<IL 5 0 5 0 West Side of Footprint 
<IL 6 1 6 1 West Side of Footprint 
<IL 6 1 6 1 West Side of i-ootprint 
<IL 5 0 I 5 0 West Side of Footprint 
<1L 5 0 5 ' 0 West Side of Footprint 
<IL 6 1 6 1 West Side of Footprint 
<1L 6 1 6 1 West Side of Footprint 
<IL 5 0 5 0 West Side of Footprint 
<IL 5 0 5 0 West Side of Footprint 
<IL 6 1 6 1 West Side of Footprint 
<IL 7 2 7 2 West Side of Fe 
<IL 5 0 5 0 West Side of Fe 
<IL 5 0 5 0 
<!L 5 0 5 0 

FRl/-li-C'.·1 

0210412013 Page 8 of 47 
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PKG-TIB233-Asphalt 

Shaw Environmental, Inc. 
Page 901 S 

Survey Number: 
Surveyor: Rick George 0 O TIRS- 04162012 233 JSS 180 

~ 

Survevor: 

,, 
;..; 

N ~'f 

Picture not to scale 

Fi<M-'l'l-01-~ 

02/0412013 

4,.J_b _,.-

;~· 
N 

~ :'.? 

81-Q-

N 

-.... ·{:{ 

°" ,, 
~";if 

fO w 

"'~~ 
~"'~ ~ ]'.;=- < 

. 

~ ' ~~ ;{ w 

~~' :)i:!"'~-
~ 

' ~
- 1? ~ ,+, 

--- .... .... ... - -,-..~,,, ) ........ 

~ 
_ ... 

,, -17 I ~ .... 

, ~ _,-:,._ ,-_., I 

:::_) 
Smear Location 

~ 
Static L0<:ation 

~ _,.. - I Contro~~-~rea _J 

Legend 

Contamination 
Area 

,--, 

"'Exposure Rate mkroR/hr 

L:::,. 

Soil Sample Location 

,-----, 
<__j 

Ccmmodity loi:ation 

"All exposure rates are general area unless otherNise noted. 

Page 9 of 47 
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PKG-Tl8233-Asphalt 

Shaw Environmental, Inc. 
Page t"'·c: ;;;.-

Survey Number: 
Surveyor: Rick George 0 0 TIRS- 04162012 233 JSS 180 

Date: ¥ /l I'-

/ 

<"':>.,.},_ 

~ 

"'* '?,* 
,, ::1-=\~"" &l ·-"-

~./';; 
K 

:::;.1z 
"'Jo_ 

J.-i 

~~.., 

~ N 

''\u 

~~~ ... .... ... ' ...... ~ 
Picture net to scale 

N 

,,...-'\ . ._, 

Smear Location 

-:/'•'?'" 
~ 

Stat.le location 

' / ~1-

~-<\. 
rl I = 

~ "<'!'t 
"'-&' -~~ .. 

;~~ 

')_ . ' ~ J t. 
._) {7' 

' 

$-f:I /,/ 
/ 

~/A' 
/ 

;,;""w 

"£~ 
w $l Sr 

' / 

r;-, -{:f 

... ...... 

-~ 
/ 

I.
_.,,. .!*"' 

...,,,,. ,,,,,,. ;:'. 

...... ,,.. ... ... 
... ... ....... 

......... ..... 
~, 

~~-1-l 
Cootrolled Area 

Legend 

*Exposure Rate mlcroR/hr 

L~ 
Soil Sample Location 

*All exposure rates are general area un!ess otherwise noted. 
FK\\-7!-0 l-2 

02/0412013 

"" "' ' u 

"' 

............. "' .......... 

--i 
Contamination ! 

Area 

--;=--1 
\._/ 

Commodity Location 

Page 10 of 47 
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Attachment C 
Soil GWS and Gamma Static Count Rates (beneath asphalt) 
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soo-w 
PKG-TIB233-Asphalt 

TIRS- 061)12012 233 GWS 341 

on: Blda 233- A Gamma Walkover Survey (GWS) was performed on the survev units 

d 3 post aspha!t removal on soi!. The GWS was performed [n a Contamination Area to provide 

··radiological CfraraCterizatiOr1data and identify any anomo!ies. Survey \vas performed us1ng 
Ludlum 2221 #262337A coupled with 44-20 Probe#PR295571 on the North side. 'I MoceL 

Ludlum 2221 # 268642A coupled with 44-20 Probe #PR315689 on the Souto side. 

'Areas exceeding or equal to the investig~tion level will be evaluated by the project Certified Health Physicist. 
and a follow up static survey will be pertormed. 

2 233 JS 02 0 
Start Time: 900 End Time: '1835 Serial#: 

?rir.\Cd NW11~) Cal. D<Je· 

Rel Area BKG (Scan) --~·.,,-~·°"-..,-~__,11 Ref A•ea IL {Scan) 19465 _ : 

Approved By: 
\,} ' . 

,.,.._,~N or (__,4,-
Title 

FRM·'7'-C1-1 

0210412013 

Serial#; 

Ca!. D\Je 

t,/,, ),, 
~ 

Page I oi ';; 

268642 
04123/2013 

17524 
20698 

Page 12 of 47 
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Building 233 Gamma Walkover Survey 
Af All A h I R d 

PKG·TIB233·Asphalt 
ter sp a t emove 

survey# flt$ -obo /lo 1 z-2:n: -<?...,.s <>'I 1 

Page ;iJ~·16't_3_ 

0 
0 

;:: 
N 
~ 

N 

6022960 6023030 

Sensor #262337A North 

<Mean+ 3 std dev (19,464 cpm) 

~Mean+ 3 std dev (19,465 cpm) 

Sensor #268642A South 

<Mean + 3 std dev (20,697 cpm) 

~Mean + 3 std dev (20,698 cpm) 

BLDG 233 Footprint Outline 

6023100 6023170 6023240 

Gamma Walkover Readings Collected on 6/l/20 J 2 
with Trimble OeoXII GPS Unit 1168672, GPS Unit 
1164165, Ludlum Model 2221 #268642A with a 44-20 
Probe llPR3 I 5689, calibrat.ion due 4/23/2013, and 
Ludhun Model 2221 #262337 A with a 44-20 Probe 
#295571, calibration due IJ/30/2012. 

0 20 
~ 

40 80 =---•Feet 
·--------<coordinate system: CSP Zone Ill. NAD83, US Survey Foot 

'"' a world of Solutions 

Data Collected By: Dennis Morrison 

Data Processed In Treasure Island Office 
02104/2013 

Reviewed By: al,/\ l~, Date G /'1 J ft_ 
~~f47 

"' ;; 
N 

" ~ "' ;:: 
N 

~ 6i 
0 .,,, 
.= 
0:. 
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rvey Descrtption: Bldg 233- Static survey v1as performed as a fol!o\v up to surve 
IRS-06012012-233-GWS-341 as per site CHP recomendations. statics performed using 
udlum 2221 # 262337 A, coupled with, 44-20 Probe #PR295571, on the North side . 
udlum 2221 # 268642A ooupled with 44-20 Probe #PR315689 on the South side. 

.tics preformed inside a posted Contamination Area. 

s 02 0 
11 . e: 830 End Time: 1635 !I 

Approved By: 
I , 

l~ 
Print Name 

FRM-"".''~'-1 

0210412013 

Model: 

Serial#· 

Probe/#: 

Cal. Due: 

Mo&ei: 

Serial#: 

Probe t#: 

CaL Due: 

Med'$!: 

Serie!#-_ 

Cai. Due: 

2221 
262337 

11i3012012 
Ref Area SKG (S'.-atk:) 17767 

Re: Area IL (Static) 19165 

Northin 
6b22993.684 
6023008.703 
6023039.257 
6023101.434 
6023060.267 
6023050.506 
6023066.877 
6023057.45 
6023079.98 
6023057.472 
6023049.901 

6023061.32 
6023035 .435 
6023050.227 
6023068. 14 

l lq-
Title 

11 
Mode:: 

1. Serial# . 

1j C:;;.L 0Je: 

!1 Re:' . .:i.~ea S,<.G {Sta1ic.) 

I! Ret Area ii... ;static/ 

l,._/r;) //,__ 
~ 

Page ! cf 5 

2221 
268642 

04/23/2013 
17339 
1S001 

Eastin 
2127467.346 
2127371.568 
2127365.593 
2127362.084 
2127470.548 
2127400.559 
2127408.382 
2127378.987 
2127376.779 
2127016.542 
2127417.16 
2127386.297 
2127492.308 

2127390.1 
2127379.581 

Page 14 of 47 
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20 of 78 Shaw Environmental, Inc. PKG-Tl8233-Asphalt 
Page ? of ·? 

,,,.,~} 

Surveyor ~ -'~~$·6~·1 

Survey Number: TIRS- 06062012 233 GWS 343 

Comments 

<or~ 

Northing East\ no 
6023022.637 2127483.659 
6023052.043 2127369.435 
602,3037.121 2127491.588 
6023104.398 2127302.311 
6023107.834 2127302.602 
6023~10.816 2127304.816 
602310.055 2127306. 543 

<IL 6023092.417 2'27278.478 
<IL 6023104.271 2127306.976 
<IL 6023098.457 2127315.327 
<IL 6023105.49 2127302.095 
<IL 6023087.341 2127285.528 

:'RM-i!"01-l 

02104/2013 Page 15 of 47 
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Building 233 Gamma Static Measurements of Soil Following 
Asphalt Removal 

Survey# 1£1<-s • @"'.''''"'"11., u:;-- l,),,>S- 3</5 

Page .. S oC!:~. 

6022960 60.2:3030 6023100 6023170 

Asphalt 
Disposed as 
LLRW 

(i,3-mma Static Headings Collected 011 6/5/2012 
with Trimble CeoXH GPS Onit #68672, Ludlum 
Model 222l #268642A with a 44<:>.0 Probe 
#PR.115689) calihration due 4/23/20131 and 
Ludlum Model 2221 #262337/\ with a 44-20 Probe r .. ~"'" ,,_,,_. .. 

Gamma Static Measurements ~ 
Recorded 30 0 60 -m==l!!lll!-- Feet 

15 

r.---------------------jcoordinate system: CSP Zone llL N/\083, US Survey Foot 

o wodd of Solutions 

Data Collected By: Jason Webb 

Data Processed lh Treasure Island Office RevleWP.d By:_ fl~·-

" 0 
~ 
h 
N 

Oi 

02/04/2013 Page 16 of 47 

"' ~ 0 

ii1 
w 
iii 
~ 

"' 0 
~ 
t: 

A: 
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Attachment D 
TestAmerica Sample Analysis (17 bins) 
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TestAmerica St. Louis 

WO H f-?!>~~~,~ :~';t! 

r-H'LCF ODJ 

MTLCR 002 

M'l'l..JCW (l03 

M'l'LC:l OM 
M'l'LC:l 0()!_; 

M'.l'LC3 OOG 
MTIJCS 00'/ 
M'l'LCD 000 
M'I't,DF 009 
M'l'lJDG 010 
MTLDH 011 
M'l'J ,JJl: OJ.2 

M.TLJ)1 OLl 
t•iTLD:) 014 
MTLD6 ()1!.:l 

MTLD7 () :L (.; 

MTLDB 01.7 

MTI,D9 OJ.8 

MT LEA 019 
M'I'LEL' 020 
MTL~I<:l) 021 

NO'.l'J~ U.JJ : 

PKG·TIB233·Asphalt 

SAMPl,E SUMMARY 

f"21U60'130 

TJB:LL3 PT21ssioi. 02· 03·-0!Jl.2 

'l'JB~~J 3 P'1'3139 vj;:L/ 02 --03 -0512 
1'lli~13-PT3435~01/02-03-0512 
TlB23 3 - P'l'14 os<o1/ 02 ·-03 -OS12 
'l'J:l~;!3.3 PT2366-/oJ./02 03 051.?. 

'l'IB233-P'1.'135o/(}l/02-03-0tl12 
TIB/~33 ·· P'l'2 3~15v'Ol/ 02 -03 -0 512 
T!IJ~! 3 3 • ll'l'l.4 8 J. "'!fl/ 0 2 ·· 03·0!;12 

'l'IB/.3 3 ·· P'l'2 '/12 ~l/02 • 03 · 0512 

1'IB233-PT2110-0J./02-03-0512 

'1'Ill23 3 · PT:LLL C\;A\l/ 02 ·· 03 • 0 512 
TTB?.3 3 ·· H'1'14 '/ o,Y--ASP'l'-0 l ·-0512 
'.!'ID233 -H'TJ.4 "/ 811\SPT .. , 02-0S 12 

TJn;~33 ·· H'l'l.4 7SlASPT-- 03-0512 
'1'TB2 3:1~E'l'l478~JASPT-04 -0512 
'I'IH2 33 .. ET14 78 \'hSPT--05 "0512 

TIB233 "'H'l'14 'i8 Jt~ONC~ 01-0512 

'i'Ill2 :n. !lT1'1 '/8".\:x)NC·02 .. OSJ.2 

'!'IB2 3 3 -!-l'r14 78 -\::oNC-,03 -·OS 12 \ J 
TJB2B HTl4'184::oNC·0'1-0512 6\V 
,,, .. Il"'' ·l"l" ·j'/ 0 lb0'"C 0" 0"1" ~ J . .. .;_;,,!,. ·i .L' c 12'' ~'i ~- ::i- :.:---~~ 

• The; an,:lytkil! :"l;\nl!~ or the !i:rniplb thtcJ ;ibv.vc i~rc prt'~l'nkd on the fo!lt1wint! page>. 

- Al! 1.'aln•lilliM1.> ru~- 1wrf1>1m;;-d hl'ibn· rnurnlhii; to avdd Hllmd-off crrnr6 in cr,kn!mc<l rn111!~ . 

. ltt.;uhs 1101~,d H "N!Y' wcic iw1{ktn~w .. 1m111 nbfJ\'c ilw .i;l:\!cd Hrnh, 

'This l"!.'.jl()r! JllH!>l lHl! he n'jlJ"Hth1t\~(l, tX\'CJ\( i11 foll. Wi!!ll)Ul the wri1tcn 1111prnv1!l or !hi' t11\J01;Hory, 

- l~t>whs for !lit' fo!l<)wint\ p;Hl\llll'[tn\ nHl novcr rq101t~d UH:; thy wdgltt hasi~: tulor, eonp~ivi\y, dnisily, !la!ihpoi111. il(nh;ihi\ity, ),1y"r$, ndc.r, 

pah11 lilk•r lrsl. p!I, pornslty p1c$SUrc, H'i\tlh'i\y, ft'dox potcmial, spe.dfic gnwi1y, sp111 ll'btS, ~nlhb, s\J!uhilhy, tc111ptlr<1ll1rc, \'i.~(·•)~iiy, nlld wcir,.ht. 

05/1•1/12 
0(;/14 /12 
05/14/12 
0!3/14 /12 
OG/11/12 
05/14/12 
05/H/l?. 
05/14 /12 
05/11 /1:-! 
05/14/12 
OS/14/12 
OS/14/17. 
05/14/12 
OS/H/12 

05/14/12 
05/H/l.2 
05/14/12 
05/14/12 

OS/14/'.L2 
OS/J.4/12 

05/H/12 

1:1.: 00 

11: l!; 

11:30 
ll: 10 
13: o:::: 
13:10 
13: 26 
13: 30 
13: 110 

13:1U 
14: 00 

14:45 
14: 46 

J.4 : '.->O 
14: 5!) 
14: !j'J 

1:5:00 
l!J: 02 
15:03 
1.!..1: 04 

1!.i;O~) 
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TestAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2455/01-02-03-0512 

J,ab Sample ID: l''2E:l60 1l38·-001 
~~ork Order: M'l'LCF 
Matrix: SOI.ID 

Parameter Rooult Qual. 

Gamma Ra-226 & Hits By DOFJ GA-OlOR MOD 
Actinium '!.27 0.04 u 

Actinium 228 0. 98 

Bi::>mu!'.h 212 Q,26 u 

Bismuth 2.1.4 0.50 

Ces{um 137 0,023 u 

r~end 2lU 2.2 u 

r,,eud 212 0.49 

Lead 2.'.l4 0.75 
J?ota.ssium 40 9.6 

P-r.otactinium 231 o, tl1 u 

:Radtum 1226) 0,56 

Radium 228 0. 96 
'i'halliuto. 206 0.259 
Thorium 228 0.25!1 

Thorium 231 o. s·1 u 
or~1niurn ~3S 0. l'/ u 

Or(1n.iurn 238 0. 57 u 

N01'E (S) 

Data are inoomplete without tho ca30 narrative. 

HOC ia det.;'!1.'mined by ini;iti::um~nt po£formance only. 
Bold r.esults a.:r.E'l gxat.1tar than tho MDC. 

Radiochemistry 

Date Co1locl:ed: Oc,/11/12 1100 
Date Rocc::iv(td: 0:_;1/16/12 OB4:J 

Totti.l 
IJ'noart, l?l:ep 

(2 a+/~·) RL mdc 
Dotto 

pCi/g Bat.oh # 2139111 
0 .15 1 ':;. O>.,'>/lB/12 

0.33 0.20 05/18/12 
o. 57 1.0 05-/18/]2 

0.21 0.16 05/18/12 
0.066 0. 12 OS/18/12 

l. 8 2.5 or)11s112 

0. 15 0.14 05/18/12 
0 .1$ 0.14 05/10/J.2 
2.3 1.1 05/10/12 
O.'HJ :~. 5 05/lil/l?. 

0.2i 0.50 0.16 05/l0/12 

0.33 0.20 05/10/12 
0.009 0.074 05/18/12 
0,089 0.074 05/18/l.2 

0. 71 2 .1 0!"">/10/1 ~ 

o. 26 O. liS QS/18/12 

0.71 2.1 0!)/1.13/l?. 

U R.oinll t :ls less thnq t.he !H.Ullple detecti.on lirni t. 

Anl'l.ly$la 
Drtto 

Yld % 
OG/12/12 

06/12/12 
06/12/12 

06/12/12 
OG/12/12 

06/12/12 

06/12/.12 

06/12/12 

06/12/12 
06/12/12 

06/12/1?. 
06/i2/l2 
06/12/12 
06/12/12 
06/12/12 

0&/12/J;~ 

06/12/12 
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T estAmerica SL Louis 

PKG-TIB233·Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2455/0l-02-03-0512 DUP 

Par.r.rnotor Ra9ul t. Qual 

('Ja11mta na-226 & Hits lly DOE GA-010R MOD 

A.ctinim11 2::'.'I <" 0. ~i6 u 

Actinium 220 (J,$9 

Hi.:::;nl'.1Lh ~'.: J (. (J,T/ u 

DiOn'1Uth 214 0,59 

C(le.J.um J:ft «0,005 u 

Load ZlO ! ,'/ u 

l,ead ?.12 0. fiO 

J,ead 214 ().57 

Potasaium 40 o.o 
Pr:ot.ti(~Lin:um ) :~ 1 n. t;:~ u 

Radium (226) 0.59 

Rudi um 228 0.59 

Thallium 200 o. 239 

'l'hori\lm 2:2!3 o. 239 
rhori.\\m 73,; 1 . ;, IJ 

U:r:<nium ?3~'! (;. (l(C1J'f u 

lh;ard uni ;; $() l .s IJ 

NOTE (S) 

Data <u:o inoomploto without. tho cao~ n~r:cativo. 

MDC J.e dotor:minod hy intJt~\llllont porf:o-,;n\anca only. 
Bold rooull:a ltt'a gr,outor, than the MDC. 

Radiochemistry 

'!'otal 
Uucert, 

(2 o+/-) m. 

pCi/g 
0. 113 

O.lB 
0.3·1 

0.16 
(J,1)4b 

]_ .3 

0.12 

0.12 

1.5 

0, 38 

0.16 0. ~}() 

0.18 

0.064 

0.064 

l '2 

0. 0()31 

1 '.? 

U Ro!'lult is loAe t:huu l:ho SlUnple detection l.iro:i.t. 

mdc 

Ob/1'1/12 1100 
0'.}/16/12 08115 

Prep 
Patt;:i 

Analys:\D 
f>~to 

Sutch # 2139111 Yld i 
o. 6'! 

0.20 

(). ~'.) 

0 .11 

O,O(ll 

i. B 

0-.10 

O,l:l 

0.9 
1 . ~) 

0.14 

0.20 

0,052 

0.052 
1. ·; 

[\, '_H-; 

1.·1 

OS/ 18/l~ 06/12/V 

Oti/10/12 06/1.2/12 

0$-/18/12 06/12/12 

05/18/12 06/12/12 
0'..)/18/l/. 06/_!j/j/. 

0;);10112 00/12/lX 

05/18/12 06/12/12 

05/18/12 06/12/12 

05/10/12 06/l.2/12 

05/1B/l2 OG/12/t?. 

05/18/12 06/12/12 

05(18/12 06/12/12 

05/10/12 06/12/12 

05/10/12 06/12/12 

OS/l.fl/lL OG/12/:l? 

OS/18/1-2 ()()/ 12 /12 

05/liJ/i.% 0(-i/12/l'.~ 

Page 'o of 47 
1oot811 
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T estAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT3439-01/02-03-0512 

~·/oi·k Order: 

MnLr::Lx: 

l?<1.i:mnoto~· Rosult Qm1J. 

Gai:nma Ha-226 & Hits By DOE GA"OlOH MOD 

f\cLl.tdum ?'?:1 ··0' ~'.'! u 
l\c:t·l 1d Uil\ :??ti 0. ?ii lJ 

BJan\\ith 212 0.66 

Bismuth 214 0.55 
CC-!Lll.-ltll 117 0.009 " 
LGi-id ? l {) o. 9 \) 

Lnt'd 212 0.51 
1.0-1;1.d 2l4 0. 60 

l-'otaoai1..un 40 fl,5 

P:totl'.leL ·j 111 um :-<Vi 0. 3 ! u 

Radi\i1il (226) 0.55 

Hadium 22H 0.?6 u 

'!'hallium 200 0.,14$ 

'J.'ho1:.i.um 2:28 0.145 

'l'hoclum 7.'),j 0. 11D u 

Ur<<:,:im;i :LLi 0.01:0 lJ 

Hi--nni um ;>:if) \_l, <l!J l_l 

NOTE 

D.".ltrt ;u:o inoompleto without: the c-1u10 1HU't;(ltivo, 

MfJC iu ckitorrnined by insl:ruml:ltlt porforrnnnoo -0nly. 
})old i:ouulta Ul.'e g:tf.'later tht1n tho UPC. 

Radioehemistry 

U<1Le ColJ.ecled: 

lki tr:-: Rece i vod: 

Total 
tJJ\(lQ1't. 

o.(i/:l1l/'l2 111~-i 

O'.i/'16/12 0805 

p,_-,;,p 

(2 ,_,+/-) RL mdc 
D<ite 

pCi./g Bntoh # 2139111 
0. :i? 0. !}J 0:>/18/1): 

0.} ~ o. J{) 0'.'>/10/12 

0,27 0.19 05/16/12 

0.13 o.oo 05/10/12 

0.033 (),0(8 05/18/l:? 

; .? ; ·°' D:S/1$/12 

0.11 0.09 05/10/12 

0.13 0.09 05/10/1> 

1.6 0.6 05/18/l.2 
0. :1~~ 1 ''} 0'->/lS/J.2 

0.13 0.50 o.oo 05/18/12 

0' 1 ij 0.30 05/1 $/1 :~ 

0.045 0.030 05/18/12 
0,045 0.030 05/10/12 
(__) .40 l . 4 00/1$/12 

0.09? 0. ~:'J (i'.J/ lB/l;< 

\_) .. 10 1 .'l ;}'.)/l.G/12 

U Ratiult is lass thnn the (Jttrnplo dotocticn limit:. 

An:.J.~·rd.n 

Dato 

Yld % 
Oh!l?/l'.·? 

OG/L-~/L!. 

06/12/l?. 

06/1?./J.2 
06/l'.>/L'. 

0(;/1;:/1:! 

06/12/12 
06-/:\2/j,2 

06/12/12 
DG/L?/12 

06/1.2/12 
06/1?/!2 

06/12/12 

06/12/12 
06/1:\/l;~ 

{](_;/ l /' /12 

OC/l~'./1? 



PKG-TIB233-AC

27 of 78

TestAmerica St. Louis 

PKG-TIB233~Asphall 

Shaw E & I Inc 

Client Samole ID: TIB233-J?T3435-01/02-03-0512 

Ptu:;nimto1: Ho!lult Qu<\l 

G<:'ltnma Ra~·226 & Hits By oom GA~010R MOD 
ActiniulH ;>; ;~ • / -0. -~G u 

Aotinium 220 o, 61 

f)Jsrnuth ?. l~~ {!,{)'/ u 

Biamiith 214 0.54 
(;(~S.i um 137 0.020 u 

Load 210 2.3 

Load 2i2 0.50 

r.eact 7.l<i 0.52 

?otaseium ·lO 0.9 
PrOliiGLin i l\rn ?:ll (/. --~ .:_, G 

Raditun (226) 0~5-4 

Radium 2?.0 0.64 

'l'halliutt1 200 0.107 

Thorium 226 0.10'/ 

Tti-:.>t i UiB ?:>1) f', •:,;:, tJ 

Ul'i'.1lli,um '>'J L , _ _;,' 0, CU lJ 

Drrt::l.um ;t:"~l! \t,f,(, u 

NOTB 

Data a:to iilcomplot!l! wibhout tho oaoo- l)arrativo. 

MDC io dt':lt.~-n-~1illn0d by inst.l:um<3nt pnrfo:r.mancs only. 
Bo.td rouul tti ou:() g1:eator thi1n the HOC, 

Radiochemistry 

Total 
Oncei:-t. 

(2 o+/-) m, 

pCi/g 
(). (j/j 

0.113 

0.37 

0.14 

0.048 

1.5 

0.13 

0.15 

1.6 
o, !J2 

0.14 0,'"d) 

0.18 

0.065 

0.065 
Q. ~,;) 

u.20 

0' !t'1 

U n.oault; Ls loso than tho eamplo dc:Jt:eotj.on limit. 

()5/:t,j/}/. 11-30 
OS/lG/12 OB•!~Y 

i,rep AnnlyuifJ 

mdc 
Date Dato 

natch # 2139111 Yld % 
li. '12 05/18/12 (l(i/12/J?, 

0.19 05/18/12 06/12/12 
o. ()') 05/lB/12 06/1%/Jt: 

O.l:L 05/18/12 06/12/12 

O.OH3 05/18/12 06/12/12 

2.0 05/18/12 06/12/12 

0.13 05/10/12 06/12/12 

0.14 05/18/12 06/12/12 

(J.'1 05/18/12 06/12/12 
1 • 1-) DS/18/12 OG/12/L! 

O.ll 05/18/12 06/12/12 

0.19 05/10/12 06/12/12 

0.060 05/ J.0/12 06/12/12 

0.060 05/16/12 06/12/12 
\ .;·; ()$/18/12 bi)/l?/1;'. 

o. 3'.l ()!)/Jtl/12 DfJ/1?/1;; 

I , (• 05/18/12 06/17/l? 
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TestAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2408-01/02-03-0512 

i..-1h }i<:i!!lpl1.-:- ID: F2~~'J60~J0-00~ 

W<.Jrk Orc!cr: MT.LC:l 

Ma.tfix: SOLID 

.Par.·ll!lJOtor 1\0$ult Qnal 

Gamma Rtt-226 & Hits By Dog GA··OlOR MOD 

Actl1iillm J:?.7 O.(<'I " 
Actinium 220 0.5,l 

J~J!Jll\lli:h n2 o. O~i " 
Biornuth 214 0.59 
('.(~~: i ur11 13'/ -o.oo:i u 
f,,'.}fp:l 1.H) l .1 u 

J.aad 212 0.42 

l,oad ?:14 0.57 

PotttsoJ.urn 40 7.3 

Pr(ltd<-L_i.11.i UH' 231 0.2!.l IJ 

Radium (226) 0.59 

Radium 220 0.51 

Thulliun\ 208 0.205 

'l'ho);"ium 220 0.205 
Thor inrn ?J4 l . (I 7 u 

tJr;inJ «m r:J:j I), 1? t! 

ur,1n-\\t1io ;'.Ji; i. .Q7 u 

""""~,.-...... ,., ___ "-~--

NOTE 
J)ata aro inoomploto without tho onoo mu:t:ativo. 

MDC is dotel~ll':i.ned by inat:trnn0nt por£0.rtnt1nce only, 
Bold x:eOl.tltrJ uro greater thnn \:ho MDC. 

Radiochemistry 

UaLe C()llccl:cd: 
Dztte Hoccivt.0d: 

'l'otal 
Onooi::t. 

(2 fi+/~} RL mdo 

0~)/Jtl/12 J.140 
O~i/JG/12 081] 1~ 

Prep 
Pate 

l\onlyHiS 
Dato 

pCi/g Bat<Jh ff 2l39Hl Yld % 

fl. lil 0. :11 0~)/18/J?, Oh/1;:;1 / 

0.16 0.14 05/lB/12 06/l.2/12 

0./.6 o.'.-,o ();j/lU/12 06/12/li! 

0.15 0,12 05/18/12 06/12/12 

0.04t t), U'i:J 05/13/15! OG/J;;/12 . ., ',,, J .') 05/J.f!/12 06/1//17. 

0,12 O,ll 05/lB/12 06/12/12 

0.12 0,12 05/lS/12 06/12/12 

l, '1 0.8 05/18/12 06/12/12 
0. Ii!) j • t) DS/18/12 {}(~/1:>/i2 

0.15 o. 50 O.l2 05/10/12 06/1.2/12 

0.16 0.:1.i:l 05/10/12 06/12/12 

1).055 0.046 05/19/l2 06/12/l.2 

0.055 0.046 05/10/12 06/12/l.Z 

o. 9:, j ,lj 0'.;/iB/l~'. {lh/12/ L: 

0.21 0' :\~) 0:)/18/12 0\)/L-::/:t~".' 

0. 9S I "i D~.i/1&/'12 OG/12/l? 

------~---

U Roi:n1lt it1 less than tho tH1lapl<-l datootion limit. 
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TestAmerica St. Louis 

PKG-Tl8233-Asphalt 

Shaw E & I Inc 

Client SamPle ID: TIB233-PT2366-01/02-03-0512 

Lnb S.;unple In: F2El60138-·005 
Wotk Order; M'l'LC2 

Matrix: BO LID 

J?arameter RGisult Qual 

Gamma Ra-226 & Hits By DOll GA-010R MOD 

i\c:tini urn 2t':7 0,03 lJ 

Actiniu1n 220 0.1}5 

Bismnth 212 0 • .11 u 

Bismuth 214 0.71 
Cosium 137 ~_o. 007 u 
I,0;.:H.~ 2:10 Q,l lJ 

Lead 212 0.50 

Moad 214 0.73 

Potaaaium 40 10.5 
PJ":otactinitnl\ ;::3] 0.54 ti 

RaQ.ium (226) 0. ?1 
Rad,iun\ 220 0,45 

Thallium 208 0,109 

Thorj,um 228 0.109 

'!'ho.1_·).nrn 23~ 0,7 lJ 

Uranium 235 0' !?, u 

Ui:an.tum 7.38 o, '] u 

NOTE 

Data are ince..mpl~te without th~ titH.rtl, nnrrativs, 

MDC is determined by instt:umant p~u:foJ:ma.nca only. 
Bold results are granter than tha l'-IDC. 

Radiochemistry 

J>ate Col-lcctcd: 
D<:l te Received: 

',l'otal 
Un.ca.rt:, 

0!)/ 1·1 /12 ] 302 
0~>/16/l?. 084S 

!?rep 
(2 Cit/-) RL rndc 

Onto 

pCi/g aatoh II 2139111 
o. 57 0.96 0!>/lB/12 

0.16 0.13 05/18/12 
0.30 0. 5' 0~)/lfJ/12 

0.16 0.11 05/16/12 

0.044 o. 0·19 05/lB/l.2 

l. :~ 2.3 OS/l!J/12 

0.14 0.11 05/19/12 

0.16 0,:1.3 05/1$/1?. 
l,7 0,6 05/18/12 
0.75 l, 7 O~_l/lH/12 

0,16 0.50 O. ll. 05/18/12 

0,16 0.13 05/18/12 

0.054 0.078 05/10/12 
0.05~ 0,078 05/10/12 
1.1 1.8 OS/.lil/12 

0.22 0. 44 05/ll)/12 

l. 1 l, 0 05/18/12 

U Rasult is lesa than tho !lamplo <'.lattil<!t.ion limit. 

Anp.lysit1 
Dato 

Yld % 
06/12/12 

06/12/12 
OG/12/12 

06/1.2/12 
06/17./12 

06/12/l~ 

06/12/12 

06/12/12 

06/12/J.2 
06/12/l/. 

06/l.2/12 

06/12/12 

06/12/12 

06/l.2/12 
06/12/1% 

06/12/12 

06/12/l?, 
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T estAmerica St Louis 

PKG-TIB233·Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT1356-01/02-03-0512 

i,;1\1 S>.unv·in TD: F7.l'.'.l()Otl3B-OOG 
1.'lork 01-dor·: M'.!'LC3 

SOI, TD 

P<:U'.'ilm0t01' nnsult Qu.-i,l 

Gamma Ra-226 & Hits By DOE GA··OlOR MOD 
/\(:Lloi\Wl ?. ;.~ 'i -0. Ti u 
1\ctinium 220 o.so 
nlmnul:I; ;:1% O. l? ll 

Bi@J1lUl:.h ~14. 0' 6~1 

COf;i.WJ\ 1 :r1 (\' 0\)t) u 

LQ!ld :: 1 (! --:-;.·; .. 
LQad 2.1? 0.60 

t,o"'d 214 0.74 

Vot<\nnium 40 9.2 
P-f,1t<i.:l: l n \tw1 ~::i} () . ;-: ~" u 

Rridium (226) 0 > 6'1 

Hadium 220 0.56 

'l'hnlJ-5.um 200 O.l'/5 

Thorium 220 0.175 

rllGf,JUlll 23<1 (;, '10 \J 

Ul ,)lJ,\ O'll\ :::1'.; 0. 10 " 
LJ:·,;:;j \\Ii ;'.Jfj 0.'10 u 

NOTE 

Data ar(i incomplote without:. tho t.muo niu.'l'.:Rtivo, 

MDC in ctuto~mtmi"!d by instru1n0nt por:S:cu:mnnoe only. 
nold lXHHll ta t\l'..'€1 gr0atGn: thtH) tho MDC. 

Radiocl1ornistry 

IJ<:tte Coll ccted: 01;/11/12 1310 
Dt\t;(! Re<::-:E!,iv(1d: 0~>/16/12 OB4:_; 

'l'otnl 
V(:u:::~.11:t, P);"ep 

(2 a>/-) RJ, mdo 
Date 

pCi/g aat<Jh # 2139111 
f), :r; (i. ~)9 0!)/18/12 

o.;ta 0.20 05/10/12 
0,30 0. ~) l 0~/1(1/12 

O.l.i:I 0.09 05/18/12 
<),()J'.t 0.06J 0~/11}/,\i': 

?,.(l ;; .H OS/.ll1/1i: 

0.12 0.09 05/18/12 

0.16 0.12 05/10/12 

1.S 0.7 05/10/12 
() . 1 ~! 1. 0 05/JB/l~~ 

0.14 o.so 0.09 05/10/12 

0.10 0.20 05/18/12 

0.00:1 0.041 05/10/12 
0,051 0.041 05/10/12 
(l,,J:l l '1 0~/'.l.fj/ 12' 

0,?1 {_)' J'.)- OS/18/12 

0' </'.; 'j. J 05/18/1% 
----"" ______ 

U Rooult :io leas than the nm11plo dotoclion limit. 

02/04/2013 
LOT# F2E160438 

Tl.n;i.ly#iu 
Dat0 

Yld % 
(lfi/!7/1? 

06/:l?./12 
Of,/ l %/1/. 

06/12/12 
(l(o/);~/J?. 

Oi;Ji//L'. 

06/12/12 

06/12/12 

06/12/12 

OG/J ?I 1?. 

06/12/12 

O<i/12/l.2 
06/12/12 

06/12/12 
06/1:</12 

O(;/l.7/1/ 

t)(,j';JJ i 
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T estAmerica St. Louis 

PKG-TIB233-Aspt1alt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2355-0l/02-03-0512 

Wo.i_k Onkn: 

SOLID 

Result Qual 

Gr.tmm~i Ra~·.226 & Hits By DOE GA-OlOR MOD 

flcL:iJ1ium //.'! 

]\Ctin.illht 1%H 

Biarnuth 214 

C\•niuh! 1'.rt 

LEHld 212 

LOtl.d 2J.4 

J?otaeaiorn -40 

Radium (?.26) 

Radlurn ?.7,fl 

Thnlliuu\ 200 

'l'horiurn 220 

NO'l'E 

0. },] 

o.ou 
0.40 
O.OYJ 

-o. '.! 
O, 3JA 

o.sa 
B.6 
0. l J 

0,40 

0. -13 

0 .130 

0.130 

0.001:\ 

u 

IJ 

u 

IJ ,, 
IJ 

!J 

l' 

Di1tn 10:0 inoorr,pj.cto without tho oauo nar.l:&.tivc, 

MDC it'! i;loter.minod by inotrumonl: po1:i'o.rmaucQ only, 
Hold t:oBultu tn:f.I gr.@ator t:h<ln th(J MDC, 

Radiochorrd.stry 

•rotal 
Uncort, 

(2 0+/··) RI, 

pCi/9 
O.?O 

o. ;l) 
\),J) 

0.13 
0 ,Q<j9 

19() 

0.098 

0.12 

1.7 
o.:.!O 
0,13 o. '.JO 

{l. J 2 

0.054 

0.054 

(} • ~-· :i 
0, no 1 ;) 

0' ';'.,l 

0 1)/:iit/J) 1326 
0 1_.)/:lG/12 OHtJ'.) 

Prc;p Tmalyt>in 

m<la 
Di>te Prito 

Bf!toh II 2139111 Yld % 
0. 'j() 05/18/12 06/1::'./l2 

O.'.lfJ 05/]8/12 06/l?/ !/. 

0.!)0 o:_)/18/12 06/1~l/1?. 

0. 12 05/10/12 06/12/12 

0,0[16 05/18/J.2 OG/12/L' 

2 0$/lB/1/ (!6-/ J 2/1 ;: 

o. 10 05/18/12 ()6/12/12 
0,1 05/18/12 06/12/12 

o.o 05/18/12 06/12/12 
i '·; 05/18/12 OG/1 ?IL'. 

0,12 05/10/12 06/12/12 
0,:111 0!'1/10/t/. t)(//J:~/l.? 

0,054 05/18/12 06/12/12 

0.054 05/18/12 06/12/l2 
l '{, 05/lB/12 OG/1?/11 

c. '.)7 05/19/'1.2 OG/J?/Li 

: . 6 n::i-1:011:' 06/J?_/i? 

J HoRult it~ groate1: t:hD.n stonplo dotoot:ion lim;i,t but looo thnn otated repo_r\:ing lirnit .. 

u Hooult is losa than th~J nnmplo ck'lteotion llmi.t. 

Page ~6 of 47 
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TestArnerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT14Sl-Ol/02-03-0512 

Pa:nimnteJ." Hooult:.- Qual 

Gamma Ra-226 & th.to lly llOE GA~OlOR MOD 
/\CL1ni um :~2·1 (). l 'f u 

Ac:t.:LnJ um ?-28 0.65 

nJsrnnth 2:12 (),? !, u 

Bismuth 214 0.51 

cesium !Tl ··(L!)08 \J 

i·f~ad ?10 0. (, u 

Lead 212 0.60 

Loa._d 214 0.6;> 

Potasf!-iUm 40 10.0 

ProtH<:tiniun 2-3 ! O,;''J i) 

Radium (226) 0.51 

RadJUJ'.\ 220 o. 65-

'.i:halliurn 20B O .2B'l 

1'hoX"ium 220 0 .28'J 

TLo;:J.u1h 731 T,0 lJ 

UL-1ni1,im 2 :;~; O.OG u 

Vrtuo:i.om )_jf{ 1 .0 " 

NOTE(S) 
-----~· 

Data -iu:o incompl•)to without l;ho oaoo nai:rativo. 

MDC .i.!il d~t('l.lil11inod by .i.nHtrrn11ant po1:f,oxmano@ only. 
Bold J:<)$\1lt:a ar.r:1 (JX(,lf\LOt' \:hf\n tho MOC. 

Radiochemistry 

'I'otal 
Uncort, 

(2 (!+/··) m, 

p(!i/g 
0. 1 (, 

0.17 

{i' :JJ 

0.16 

0,042 

l .t 

0.14 

0.14 

1. 7 

0.31 

0 ,16 \}, :-,Q 

0.17 
0.089 

0.089 
1.1 

0, 1 f, 

1 ' J_ 

mdc 

OD/Jl;/1-2 J.330 
1)5/16/12 ()()4~·) 

L'x-op 
Pate 

Blittch It 2139111 
0' '.~:) 05/18/12 

0.09 05/18/12 

0' ~)2 05/18/12 

0,15 05/le/12 
(J.076 0':;/lB/ J 2 

;Lti 05/lll/1?; 

0.11 05/10/12 

0.11 05/l0/12 

0.7 05/19/12 

l' (} 05/iS/1;.~ 

0.15 05/18/12 

0.09 05/18/12 

0.0'73 05/18/12 
0.0'13 05/18/12 
i .fl 0~·/1-H/}2 

o. •ii) D5/1.&/l2 

i .H 05/i8/1.Z-

----~------~-~~·"-·----·-

Analysis 
Datu 

Yld % 

06/12/.12 

06/1?./l?. 

06/12/lY. 

06/12/12 

(16/12/l~ 

06/12/1;% 

06/12/12 
06/12/12 
06/12/12 
06/1~/12 

06/12/12 
06/12/12 

06/12/12 
06/12/12 
(l(;/12/1::-; 

()t.fl?/1-2 

06/12/i~; 

U nosul t j_s lean l:hnu tho sample d&tection limit. 

Page 27 of 47 
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Tes!America St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2712-0l/02-03-0512 

i,;ll) ;1r1.mpJ(: JD: F2C160t1JH ,00') 

Work Order: \vl'l'LDF 
MatrJ_x: SOLID 

Vara:i:1ot:o1· HtHJult Q\lal 

Ga1mna Ra-226 & Hits Dy 0010 Gl\-0101< NOD 
hcLJ11_i_wu ~·r1 (\.()'/ \J 

l\.ol;inilttn 228 0.31-l 

Bi::wmUi ?.12 0,20 lJ 

Bismuth 2lA o. r-1 
C(~:;i um J :37 Q,Ot/i u 

1J'.:td ;: ! 0 0.9 " 
Loil.cl ?.12 0.55 
1A.-.t~d 21.1 0.?5 

)?otasa;i.um 40 9.5 

l'rot,c1<~t in i um 23i 0. 10 " 
Reicti\Url (226) (I, '77 

RH.di urn 2?.8 0.34 
'l'hal!iUiil 208 0 .163 

Thoriutn 228 0.163 

T{1;>f{!H1t ~~ '.1 t, (_i. 6J " 
u~·ilni,t.lm :rn ,.),} 0. l'.'! u 

\irdn.liml. 2Jl> {I, -01 (J 

-~-~·--·~·~------"-

V<it.n n.ro inc-ornl~lllt~ without. tho caao oilr.t:-nttvo. 

MDC lu <.\<Jh:u:1'l:tnecl by inst:rumont ve~folc11mnc::a only, 
Hold rnm,tl tr,1 n:r.o greater. than th0 MOC. 

Radiochemistry 

I/at(=, CoJJectod: (>'.>/i4/12 lJ40 
o:)/16/12 OHtl~5 Otit(~ \l:.ocoiv{od: 

'rot<i:l 
Unoo-rt, P-xop 

(2 qt/·") RI, mdc 
Datu 

pCi/g B~tt<::h ll 2139111 
o_ L'I o. 27. 05/'lB/lt~ 

0.14 0.24 05/10/12 

0. 3?. (l • ~i (i 0!)/10/12 

0,16 0.10 05/10/12 
0 .(lilO 0,(f/) 05/lfl:/1'.-! .. . . 0.S/JfJ/12 c,' '·" 
O.lJ 0.11 05/i8/12 

0,16 0' 16 05/16/l?. 

1.7 0.7 05/18/12 
0.20 <) (< ,.,·,! 05/1(!/12 

0.16 0,50 0.10 05/18/12 

0' ltl 0.24 05/18/12 

0,Q(}J. 0 .05'/ 05/18/12 

O.OGi 0 .05'1 05/18/12 
0.<1{) 1 • :~ 05/18/12 

!J.23 0. 3:~ O'.J/lB/12 

0, 1];,)- l • :j 05/18i12 

u Rnnult i$1 less than !'..ho tmmplo doteotion limit, 

J.n<1-l~,'t1i« 

Du to 

nct i 
06/l?/12 

06/12/12 
(H)/1:~/J;'. 

06/12/12 
06/J?/J:.: 

-06/12/1? 

06/12/12 
()6/ l 2/l~! 

06/12/12 

CHi/1?./1~1 

06/12/12 

06/12/12 

06/12/12 

06/12/12 
(Hi/l//t? 

06/12/l'.'~ 

{!{;j L: J l? 
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TestAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2410-01/02-03-0512 

i•ar11m0t.01: 1\09\l;\.t, QUill 

Ga.mrna Ra~226 & Hits 'fJy DOE GA-010R MOD 

7\<:tiniurn 2?."i 0.04 u 
J\G l;initUf\ ?.20 0,49 

Bl mm.1th ;! 12 i) '313 u 
Bismuth 214 o. 66 

Cesiui<1 1:r1 ·"0,009 u 

J,0ad ?J{) 1 .. 1 u 

l.ead 212 0,73 

1.aad 214 0.64 

Potassium 40 6. 'l 

F' EOL«Z:l in.Z uti. '/'i:' f). 3'3- \I 

Ra.di urn l226) 0.66 

RaOium ?.20 0.4~ 

Th<1.l.li\,lm 200 0.191 

'l'horium 22$ 0 .191 

Thor_1~rn1 ?)·1 o. g 0 

Ori1n1um /3'.) 0.0H 0 

or,1n)_qrn ~~JB 0' (\ u 

NOTE (S) 

Data Aro incomploto uithri\tt the C.;\$,Q 1\;u:rative. 

NOC ;i.fJ d@to1:1d.nvd hy :LtHltl:urnonl: parformal'ice only. 
Hold xa8ul ts are g.r:enttn: t!mn the MDC, 

Radiochemistry 

Totnl 
iJt<Cool.·t, 

(2 o+/-) RL 

pCi/g 
0,2J 

0.24 
0, G<l 

0,19 

0,0(;5 

l.H 

0.20 

0' l'} 

1.9 
0.1i'.) 

0,19 0, :l() 

0.24 

0,076 

0.076 
l .:o· 
0' :u 
1'2 

U f(Hsult ;lo lesa thi)n tho oample detection limit. 

O~l/lli/12 3-JfiB 
O!.)/J6/l2 01:!4'.) 

Prep Analyei!l 

Jl\dC 
Date 0{1tO 

Batch II 2139111 Yld % 
} • -i o::i11.a11?. 06/12/C~ 

0.4? 05/1$/12 06/12/12 
l. i 05/10/J;: %/l2/12 

O.;tl 05/19/12 06/12/12 

I). 12 Ob/i8/l?: \h'!/ 1:J. ! 1 ~ 

?,,(;, 05/10/12 06/1-2/1 ;~ 

0.17 05/10/12 06/12/12 
0.17 05/10/17. 06/12/12 

l. 4 05/1$/12 06/12/12 
;;,'.1 05/JS/12 (i6/1:'./L:'. 

0,11 05/!B/12 06/l?./12 

0.47 05/18/12 06/12/12 
(),0'72 05/18/12 06/12/1?. 

0' 0'/:2 05/10/12 06/12/1?. 
1. 1 DS/18/12 CG! U_' /1? 

\_), '!?- 05/:i.B/12 (Fl/1:> I 1;;; 

(' J OS/18/~!2 06/12-/l? 
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T es!America St. Louis 

PKG~TIB233-Asphall 

Shaw E & I Inc 

Client Sarnole ID: TIB233-PT1116-01/02-03-0512 

Lab Samr:tc ID: F2El 6008-·0l 1 
M'l'LDJi Work Order: 

MalKix: SOLID 

P<ioi:-anmtor Rositlt Qual 

Gamma Ra-226 & Hits By DOE GA-010R MOD 
Actinium ?.;:7 ~O.O?. u 
Actinium 220 0.72 

Bismuth 212 0.18 u 

13i1JJ:n\1th 214 0.52 
cos.hin< :I 37 lLO u 
Le11d 210 0.10 u 

Lead 212 0.60 

Lli!ad 2i4 0.54 

Potat1sium 40 1.9 

Protactinium 231 0.21 u 

H$.dium (226) 0.52 

Radium 220 0. 72 

'l'hallium 208 0.198 

'l'hoi:ium 228 0.190 
'l'hOt'i11m 23'1 0,1}9 u 

Urnnium 235 0. 07 u 
Ur.on:i.um 23B 0 .119 u 

Data avo inoomplota without thf) oaou ns.rrativ<,>. 

MDC is determined by ;i.nstrumont perfoxmance only. 
Bold l:(tSUlta ar.a 9reate.t:: than the MDC. 

Radiochemistry 

fJatc1 CoJ lected: 05/14/12 
O:i/16/12 

1'100 
OB45 Date l{oce1vod: 

'l'ota.1 
Uncert, P,l;:'Gp 

(2 ai-/-) RL mdo 
Date 

pCi/g Batch JI 2139111 
0.13 o. 24 05/18/12 

0.18 0.12 05/18/12 
0.31 0.52 05/18/U 

0.13 0.09 05/18/12 
0.02,1 0.080 05/lB/12 

0.9fJ 1. 7 05/18/12 

0,13 0.1 05/18/12 
0.12 0.07 05/10/12 
1. 6 0.9 05/18/12 
0.25 1.7 05/113/12 

0.13 0.50 0,09 05/10/12 

0.10 0.12 05/10/12 

0.073 0.065 05/18/12 

0.073 0.005 05/10/12 
0.38 J, lj o:)/11J/1?. 

0 .11 0.36 (j[-)/18/12 

0.38 1.4 05/JB/1/. 

U ~-lesult is lass than thA sa.mpls detection limit. 

Anal.ysia 
Oat.a 

Yld % 
06/12/17 

06/12/12 
06/l?/12 

06/12/12 
Of./12/l~ 

06/12/12 

06/12/12 

06/12/12 

06/12/l.2 
06/J.?./12 

06/12/l.2 

06/12/12 

06/12/12 

06/12/12 
06/12/12 

06/12/12 

06/l2/12 
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TestAmerica SL Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-ASPT-01-0512 

Lab Srn!\ple ID: f'2El60138-01/ 
Work Order: M'l'LDL 

Mo.trl.x: SOLID 

PRramotor nenult Qual 

Garron a Ra-226 & Hits By DOE GA-010!< MOD 
1\ctinlt.un 227 -(),0~0 u 

Actinium 228 0.47 

llisrnuth 212 0.?,8 u 
Bismuth ?.ill 0. 4f.l 

Cl?sium 13'1 -·0. !)03 u 
Lead ;~ 10 -0.03 u 
Lead 212 0 .i.14 

Lead 214 0.49 
l?ota.ssium 40 9.5 

Protact1ntum ?,Jl l.02 u 
Radium (226) 0.40 J 

Radium 220 0.4.7 

Thallium 208 0,152 

Thorium 228 0,152 

'l'hori11cn ?.3/i 0.9 u 

UJ~an;i, UH\ %35 (J. 0·1 u 

Uranium 2JB 0.9 u 

NOTE(S) 

Data a~e incomplete without the oase naxrative. 

Moc ia determined by instrument performance only, 
Bold reaul.ts cu:& gr.eate:r: than the MDC. 

Radiochemistry 

Dato Collected: Ob/14 /12 
OS/16/12 

Jil 4:.1 
0845 Date Rc:ccivod: 

Total 
Uncert. l'.r:ep 

12 o+/-) RL rndc 
Data 

pCi/g Batoh 11 2139111 
0.02!-i o. :n ()~)/10/12 

0.17 0.14. 05/10/12 
0. ;34 0.56 OS/10/12 

0.13 0.1 05/10/12 

0' 0-02 0.077 05/1H/'i2 

0 ' '/il 1.4 05/lB/12 

0.11 0.11 O!'.'l/l.8/12 

0.12 0.07 05/18/12 

1.8 0.7 05/18/12 
0.66 L? OS/18/1? 

0.13 0, !)0 0,1 05/10/12 
0.17 0.14 05/10/12 

0.054 0.045 05/10/12 
0,054 0.045 05/l8/12 

:t '1 l, 9 05/lU/l? 

0.19 0.36 0~/18/12 

1. '.I 1. 9 0~1/l!J/l?: 

J Result is gl:aator than sample detection limit but less than stated reporting limit. 

U Result j.s less than thG samplo detection limit. 

Analyaia 
Dab<> 

Yld i 
06/12/1?. 

06/12/12 
06/12/12 

06/12/12 
06/17./12 

06/12/12 

06/12/12 

06/12/12 

06/12/12 
06/12/12 

06/12/12 

06/12/12 

06/J.2/12 

06/l.2/.12 
-06/12/12 

(J6/12/l?. 

Q(,/12/12 
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T estAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-ASPT-02-0512 

Lab Sa.mp.le 1)): F?P.160430-013 
Work Orclt~r-: M'l'LDtl 

f..~OJ,ID 

Parv.rnat~r Result Qual 

Gamma Ra~226 & Hits By DOE GA-010R MOP 
fl.ctit):iUI!\ 22·1 .,0.23 u 
hcl:inium 220 0.22 u 

Bismuth 7.12 0.20 u 

Blamuth 214 0.45 
cesium 1.37 f).026 u 
J,r>:-ad 210 1 . i1 u 
r~ead 212 0.41 

Lead 214 0.53: 

Potassium 40 9.2 
P.J:otaGtini\lm 231 -0.013 u 

Radium (226) 0,45 J 

Ritd:Lurn ??.8 0.22 " 
'J.'h?tll.l.\nn 208 0.149 

Thorium 220 0.149 
'fhor.j_urn 234 0,71 u 

U1:tn1iurn 235 0.02 u 

ur,::inivrn 238 0.7} u 

N0'11E (S) 
·---·----------
Datt\ ;i.ra inoon1pleto without tho oat.ie nar~i\tive. 

MDC is dete:tmined by inatrun1ant performance only. 
Bold rnmulta are greater than tho MDC, 

Radiochemistry 

Dato CollHCt(~cl: 
Llate ReGfl1ved: 

'l'Otl\l 
Unoert. 

05/11/12 1446 
05/16/12 ORIJS 

Prep 
(2 o+/-) RL mcto 

nato 

pC.i/g Batoh lt 213n11 
(l, 33 o.ss 0:)11e/1?. 

D.1] 0.2S 05/ l(l/J?. 

0.30 0.51 0~)/lB/J? 

0.13 0.11 05/18/12 
0.039 0.065 05/18/12 

J. 1 1.U 05/18/1~ 

0.:1.2 0.12 05/l.0/12 

0.12 0 .l. 05/18/12 

1.6 0.5 05/18/12 
0.020 J.9 OS./lfJ/l?. 

0.13 0.50 0.11 05/18/12 
o. 13 0.25 05/lB/J.i'. 

0.054 0.057 05/18/12 

0.054 0.057 05/10/12 
0.55 l. ti 05/113/12 

0.20 0.36 05/18/12 

0.55 1 '$ 0~)/lfl/12 

,7 Result .is graatei: than sample detection lin\it but lesa l:han statod. reporting limit. 

U Result is less than t.he samplo detection limit. 

An<llysia 
Date 

Yld % 
iJ6/l2/J2 

06/1?:/:l?. 

06/l?:/l?, 

06/12/12 
OG/12/12 

06/12/12 

06/12/12 
06/l.2/12 

06/l.2/12 

06/12/J/.' 

06/12/12 
06/17./12 

06/12/12 

06/12/12 
OG/1~/l? 

06/12/12 

06/12/12 
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Tes!Amerlca St Louis 

PKG·TIB233·Asphall 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-ASPT-03-0512 

l/,b ;:;iunpln IL Fll-:16~-ii:~fl~(J'l•i 

\·irJtk Of'Jc-: : M'TJ,i'!'.: 
;.);_,tri.x: 

P<n::amotor il.O!lttlt Qual 

Gamma Ra-226 & Ht ts By DOE GA-OlOR MOD 
Actlni_um ;::? 7 --()' :33 ll 

Aotinium 22:0 0. 3'1 

Bi!:>ntU!:h ?,_1). 0' :J'.t ll 

Bismuth 214 0.46 

l':esi 1111~ 13'1 fJ. OOJ u 
r.cctd '.-'.10 0. u u 
Load ?.12 0.12 

:Lo<:1d 21.\ 0.63 

l?otasaium 40 10 .'l 

Protzic:ti 11:1 um 
,,,,, 0, 13 u 

Radi\~r.i (226) 0.46 J 

Radium 220 0.37 
'!'hallium ?.08 0.241 

'l'ho.r.:iiJrn 2211 0.241 

'f'hci l \llh ~'. 3 <) 0' (_,SJ \.' 

UJ.Ztninm ~:3S (/ . () '~ u 

lirr1n.Lum '.~'.Hl 0, 6') \) 

NOTE($) 

Dlltn tu:e inoomplot.u \.iithtn1t:. U\O ocrno n<i'tr.ativo. 

MDC ls detorrninl'1d by inat}:umo11t parfo:r.ml'\nCis. only. 
Dold rasulto tn:o gr,oe\toi.· l:ha.n t:hi>- MDC. 

Radiochemistry 

lld 1- (} f:,) l 1J><:l i_~d: 0::.114;12 14~)0 

OS/16/12 08115 Date l\.t;'CI! l vr1d: 

'l'otal 
Unnort. !>r~p 

(2 n1-/-) m, mdc 
Data 

pCi/g Batch 11 2139111 

o. 3'/ O.GO 05/18/),?_; 

0.16 0,23 05/18/12 

0.3S 0' !jf_l 05/13/12 

0,13 0,12 05/18/12 
0,04/l 0.080 05/18/12 

1.3 1' I) OS/12/12 

0.14 0" 05/18/12 

0.11; 0 .11 05/19/12 

1. 7 0.7 05/18/12 

G.?.6 1. !i {):'i/18/12 

0.13 1}.: \) 0.12 05/18/12 

0.16 0.23 05/18/12 

0.065 0.055 05/18/12 

0,065 0.055 05/18/12 

D. 5::'. ) ,'J C>S/J fl/_i_} 

0. _lb 0. :;_6 05/li)/1::: 

0.52 1 ') 0$/l8/l2 

J Reault io (_p:euter. thnn numpln detection limit but lens thnn ~tal:<1d J:oporting li.mit, 
U ReHolt is l0su l;hnn tho R<tmple detect.ion limit. 

AoalytJiti 
Pa to 

Yld % 

06/l?,/1:~ 

06/12/12 

{16/1?. / 1.;~ 

06/12/12 

OG/1/./J.2 

06112/12 

06/12/12 

06/12/12 

06/12/12 

06/12/1~'. 

06/12/12 

06/12/12 

06/12/12 

(!6/l?./12 

(!(,/12/12 

06/l?/1:: 

OG/12/1:'.'. 
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TestAmerlca St. Louis 

PKG·TIB233Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-ASPT-04-0512 

Parmnotoi: Rooult Qnal 

Gamma Ra-226 & Hits By DOE GA-010R MOD 

Actin:iom ~!2'! -·0' J 1 u 

Actinium 220 0.1.10 

Jjj SHilll,h /:l'.! n, J H u 

Bis11mth 21'1 0.5(f 

C(~i:iium 13'/ 0,006 u 

Load :~ ·1 0 (),,; u 
Lead 212 0.64 

Len<;l 214 0.60 

Potassium 40 10.!l 

ProtactJ.1;.i.llm ::;31 n. .. u 
Radi\lm (226) 0.50 
Radi~•m no 0.48 

'.rhalli\m1 zoo ().238 

'l'ht'.H:i\lrfl 220 0, 2)B 

TLo;:inm ;.::~,; (I, -'.\i~ u 

U-r;:;n.i 1_m: :-~ '.'. '.' i). (1<J u 
llra:ii.mn 2Jfl G. '.l0 u 

----.. ~~ .. ---~~--

NO'l'E 

Data nl·o incomploto without tho 0.!130 rwrl'utivo. 

MDC ;la ctotarminall hy tnsti:ument pe:i:form~u1ca only. 
Hold :cue1.i:lbfl nt·o 9.1.·ottteJ; thl"lll !:ho HDC. 

Radiochemistry 

D21 !_' (; (\; l 1 ' 
!i.;1 Le Rnz:r:~5 

'l'ot&l 
Uncol:·t. 

(2 cr+/-) RL 

pCi/g 
0. 3J 

0.10 
0.36 

0.111 

O.OJY 

1. lj 

0.17 

0.16 

1. 7 

0 r.;-; 

o·, 14 (). ~)0 

0.18 

0.070 

0.078 
().1.19 

0.2'; 

0 .<19 

U neonl t :L£J J.osu than t:he ~amt)lt'I det~ction lirni t. 

<:Lf:d : 02'/ ' 
, 

! 1 ?. 1 4 ~) ~j 
ved ' () '.) /1 fl/ 12 OH '1 s 

J.>.i;·ep J\nalyain 

md<J 
JJ<'.te ti<i.to 

Batch ll 2139111 Yl<l % 
0' ~l/. 0~5-/11J/j2 06/12/lJ 

0.23 05/10/12 06/l.2/12 
0, (;j 0'.:i/18/'12 Of,/12/'L'. 

0,11 05/10/12 OG/12/12 
!L 071 OS/18/l) 06/12/12 

2' j 05/19/12 06/12/J? 

0. J.2 05/18/12 06/12/12 
0.15 05/18/12 06/12/12 
0.6 05/18/12 06/12/12 
l. , 0!.i/18/12 06/12/1? 

o.u 05/10/12 06/12/12 
0.23 05/10/12 06/12/12 
0.060 05/10/12 06/12/12 
0.060 05/10/12 06/12/12 

:;.o 05-/18/12 06Ji?./i;' 

{;. d j 0;_;11e112 (;(,/ i ~' 11 i' 

?..ll 05-/]B/12 (16/!%/l~ 
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TestAmerica St. Louis 

PKG-TIB233Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-ASPT-05-0512 

f,;1_b fi;_iwplo ll>: E'2EJ GOtlJH liJ 6 

\'lork Cn.c\t\r: M'l'LU7 

SOLID 

ParM::oh.i1· RBM.1lt. Q\U\l 

Gamma Ra·*226 & Hits lly DOE ()A-Ol()R MOD 
iiGtlni UHi ;:2 l "o. o:; u 

Actinium 220 0.61 

Billmt\th 212 0 .46 

Diamuth 214 0.54 
C:e!ilum JJ7 ~·O .009 0 

Le,vJ 110 {) ,l)'.) l' 

Lead 212 0.59 

Load 2.14 0.50 

.Potnsaium 40 10.3 

PrC•\ilcli1d1<m ?:31 0, J'.J ll 

Radl-um 1226) 0 .54 

Radium 220 0.64 

Thallium 200 0 ,l"/9 

'l'horium 228 0 .1'19 

'f'hnf i WI\ ;,';:}tj 0.-'i<i u 
U1·.:ut.i 11n, , __ ) ') 0' l ~: u 

Ut <.trLi: UI;\ /.11) ,_,, ·1 'l !1 

NOTE 

n,1t6 1\1..'o ino<,mplotQ without tho o<ttJn 1H1xrativ~. 

MDC :te dot1;).r,mi.nax\ by inotxum0nt po:rfo1:mnnco only, 
Bold r.eoolto <11:1.'l gr.aate:c tln111 tho MDC, 

Radiochemistry 

Pflte Col1<'.>(:t.;c~d: O!~i/:lt!/l? 11s·1 
0!'1/16/12 OG'1b D1'1Lt;~ H0c:.::~ived~ 

Totu1 
Onc&rt, P:i:op 

(2 n+/-) ru. mdc Dato 

pCi/g $at.ch # 2139111 
i). ·~'{ (). 'f1) 05/18/12 

O.l6 0.07 05/18/12 

0.30 0.44 05/10/12 
Q,l2 0.07 05/10/12 
0. 0.)6 0.(1(}] (;!_} ! 1 •J / l), 

(),'/!) 1.:) l)~/lt!/1? 

0.14 0, l1 05/18/12 

0.12 0.1 05/18(12 

1. 6 0.4 05/10/12 
0' 'j'j l. 6 05/] iJ/12 

0-.1~ n. so 0.07 05/lS/12 

O.lG 0. O'l 05/18/12 

0.053 0.044 05/10/12 

0.053 0.044 05(18/12 
f},11(, ! ,<] 0~11 ttl/12 

O. ?u o. JC o~~/1">112 

0' <Ji/ l. .·i U'.1/lS/1? 

U Rooult .is lof'!s thv.n the snrnplo detoot:ion limit, 

Analyo~(l 

Datu 

Ylcl i 
06/)?/J?. 

06/12/12 
06/12/12 

06/12/12 

06/12/J:! 

QG/12/l~ 

06/12/12 

06/12(12 

06/12(12 
06(.i 2/12 

06(12/12 

06/12/12 

06/12/12 

06/11112 
{)(i/.1~/l? 

GC/l?/t'.-; 

oc;-i:-~/1:, 



PKG-TIB233-AC

41 of 78

T eslAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client SamPle ID: TIB233-HT1478-CONC-Ol-0512 

1,~1b ;;;,;111plo lD: F2l<1604'.·tn- 0:1 "J 

PnJ:amotoi: R(l:unlt Q~u.1 

Gamma Ra-226 & Hits l3y DOE GA-0101' MOD 
{\Ct .i rd.Uh\ ?.:!·} {_),(}] tr 

fl.c!·:i.n.i.11in ;;~~8 (1.:?.G ti 

HJ:.>rn\ll'll ~l? 0,013 ll 

Bi.1.n11UUl 214 0,37 

C<::.•st urn I:r1 tLOOD " 
l.t;<id /_i{) (: • ~1 t) 

Lead 212 0.25 

Li;Ht<i 214 0. •1$ 

Potnsainm 40 9.0 
P1:{A~1)(_;L ! nJ urn 231 {i. l i; I) 

Ractiurit (?.26) 0.37 J 

HfH.\iUJO %:H; 0.?6 lJ 

'!'hat Li.um 200 0.120 

Thorium 226 0.120 

Tho1 .~ \HH /'._\,; \}, l>J u 
Ur;Jr..i.toh\ ;) ~~ ;, G, Ol u 
ur~1ntum_ ?iii (!. I 4 u 

Noi•E (S) 
·----

Di\tll Hro J.n<l0111pJ.oto without tho otuJo narl:n ti vu. 

MDC jr.> dotM,;m:l.nad by instr.um~)n.t, poi:fo.rcmunce only. 
Bold .t•ornt.lts ni:r..i gr~ate:ic than tho HDC. 

Radiochemistry 

Total 
unco;H:t. 

{2n+/~) 

U.:\!;0 Collecled: 
!l.:>te Reccd.vt~cl: 

Rf, rndc 

0')/] 11/ L2 l~iOO 

O!.i/J(i/:l.? OH!J;} 

Pr.ep 
Dat.;i 

pCi/9 Batch II 2139111 
0. 1 G {). '1'/ 0.:.1;18/l::'. 

o. !_7, 0. ~'.(, 05/18/12 

D ,;!,(! 0. ~-j l Ori/lB/1~ 

Q,13 0.12 05/18/12 
(i,l.)37! (L O!J'.J OS/ 1 i)/ t;:: 

l.0 1 ' ~) 05/18/J?: 

0 .11 0.11 05/18/12 

0.11 0.09 05/lS/12 

1. 7 0.6 05/18/12 
(l,ljtj 2.0 OEi/lS/J?. 

0.13 o.so 0.12 05/16/12 

{). ).:~ o. ;:o 05/L8/l2 

0.054 (LO!i3 05/18/12 

0.054 0,053 05/18/12 

0 .1; ! '6 0~)/18/l:.:: 

(I, J 'J ,1):(! 05/lH/l;"'. 

0' ,;,: 1 . I; 0~,/1B/lt: 

t1nalyn:i1J 
Dtlt:(> 

Yld % 

O('i/1/'./.12 

06/17./]?. 

OG/ I;!/ l.) 

06/l~/12 

OG/1 /./J?, 

0t~/L~/l2 

06/lZ/1' 

06/12/12 

06/J2/12 

06/J?/)2 

06/12/12 

OG/ J.:J,/:\? 

06/12/12 

06/12/12 

OG/J 7,/1>'. 

(;((l.?!t). 

{!f1/L'./_!? 

J Ronn.lb ia g:ceater than samplo dotoctiOn limit but loss thnn t1l:nt0d reporting li11d.t. 

U R•:isult in lea.v than the 1u-1mplo dcloct:ion limit. 

Page 36 of 47 
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TestAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-CONC-02-0512 

Wor ~: OnJ<;:-: 

Ma\:1"tx: 

P<ii:MtOtUJ; 

Gamma Ra...,226 & 

J\ct inilrn< ~:;:;.·1 

Actj ni wn ;.;'.di 

Hit;111u\.h ?l:< 

lliaim;th 214 

cesium 1 :l"J 

L('dd ;~ t (; 

Loud 212 
La ad 214 

Pota1_:1aiuin 40 

!'rot r1ct in i 111n 231 

R;;ltl:lum (226) 

!<.adi uni ;t:~~(J 

'l'halLi.um 200 

'l'hor.iu111 ?.-28 

';'hot hm~ ;;34 

trrm~lUHI :.-'.::'.) 

t.il Jud Un\ '.( '.lfl 

NOTE (S) 

MT'L09 
SOJ,1U 

Rosult 

Hits By DOE 
0,06 

0 '/'. J 

0, "\) 

(). 3-'3 
0.0001-: 

;. J 

0.320 

0.34 

9.0 

!) • '.Jf! 

0.33 

o. :).") 
O.J.!'.17 

0.19? 
(j,;J 

O.Gl'! 

t.8 

Qunl 

GA,..OlOR MOD 

u 
li 

11 

tJ 

u 

ll ,, 
tJ 

\f 

n 

~; 

vat« 111.·Cl- inooJ1\ploto without tllo- o.-uio nn:n:-r•t:.vll. 

MDC iD doto:1:111i.nod by .i.nut:i:-un1ont pa~"f.Ol.'IOtinoa only. 
Hold rounl ts nro. g)::'oater l:ht1fl. tho MDC, 

Radiochemistry 

'i.'ott'll 
t1w.:::o,;t, 

Dti l:<" ('.olloCLnd: 
!>at(-' !\r~c(d_vod: 

05/:!'1/12 }~JO;( 

()C,/J(i/l?. OB4:=:i 

Prep 
(2 n!/-) RL mdc 

Data 

pCi/g Batch II 2139111 
0.29 o. (jfl 0'.)/lH/ i/ 

(l. 1 J o.;·:n O'J/18/ 12: 

0,30 lL !.il U~)/llJ/"12 

0.11 ()._11 05/10/12 

0.03? (_). 06~'. '.)~}/18/ 12 

'l .:; :~' 1 OS/1t1/1~:. 

0 .097 O.Q9'/ 05/18/12 

0 .11 O.B 05/18/12 

1. 6 o.n 05/18/12 

0.4•1 l. :; Ob/lB/12 

0' 1.1 0.50 0, 11 05/18/12 

O.:l:l \l./H O~.i/18/lZ 

0.068 0.062 05/18/12 

0.0()6 0, 062 05/18/12 

j '(l 1 ,!! D'..'> I J f::I ! ' r'. oc:~ <;, '.>4 tJ::'o/li:i/lJ 

l. 0 1. £< 0:.-i;JD/l:t 

tJ Houu.lt io g,;eatar thun e01opl0 dol:ootion l.lmit ln1t lootJ than st:nt:od r.e.por.ting lirnlt. 

U H(rnnll: Js lo.ss than tho oun;plo dotoot.ton limit. 

tnrnlyuifl 
DnbJ 

Yld % 

Of\/] ?/_I?. 

OG/J;~/t?: 

DC/.1?/ !'.>.: 

06/12/12 

06/J~'/12 

VC/1 /'.'/'! ;'. 

06/D/12 

06/12/12 

06/12/12 
{>{;/12/12 

06/12/12 

iHi/12/L~ 

06/12/12 

06/12/l?. 
{_)(,/I?/ Ji. 

\){;/ 1? j'! ;' 

oi:;; J:'/l/-
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TestAmerica SL Louis 

PKG·Tl8233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-CONC-03-0512 

L~th :;nmpJe :tD: F'2t1601J:Jf3-()"I 9 

Wotk Oi:\l<;t: tV:'f'i,E'.l-\ 

Parl\Jtote~ R.::sul t Qual 

Gl:lli1JO.\"i Ra-226 & Hits Sy DOE GA-0101\ MOD 
1i.c~1- i11 tum 22"1 -U,20 u 

Actiniutn 22B 0.40 

!-\.\ (J!l<tll-.h Xl/, O.OB ll 

Bis.mt\ th 214 0,39 

(:(~flJOll\ 1 :r_1 0. 0009 u 

j_,('(H\ /lG 0' i ·; u 
Load 212 0.28 

Lea.ct 21A o, t'.ofl 

t>ol:ttaaitnn 40 8.2 

Prot ,:u:t i i;J \\lf• '.·~Jl 0' 3/; u 

Raditlm (226) 0.39 J 

Radj.um 220 0.40 

'i'halliurn 208 0.100 

•rhorj,um 220 0.100 

Thor! nm ;,:·i·l 0' ~q ,, 
Ur;);i.\ \la\ )J'.J (j' } {.\ u 

i_i;· ~;rn UH\ %'.-!!.l (). :11 i:__: 

~-•~n-----· 

NO'l'E (S) 

Datn nr.o inoumploto w:\thout tho Of\Oo iHn·rative, 

Nf>C io rl1tit.e1:m~.ne<t by ingtxumon t y:io~:-£1'.n:mQnoo only, 
Dold rr.iou.lts '1.CQ gre~ter th.:in the MDC, 

Radiochemistry 

Total 
UJ\COt't., 

fhd:c: Co1lectf~d: 

u.~1tc Rt-:Ct·)ivnd: 
0~"i/lt1/l2 :l.'.S03 
0!)/1G/J2 OBi\b 

Peep 

(2 0+/-} RL mdc 
Date 

pCi/g natoh # 2139111 
0.30 (J. '1 '.J OS/18/1?. 

0.12 0.19 05/18/12 

0' J l !) • ~-; (. 0'.}/:l.H/JZ 

0 .12 O.J.:J 05/18/12 

0.036 \). ()0_/J 05/18/-1? 

0' lJ; i ,(; ()~1/1$/j 2 

0.10 O,ll 05/18/12 

0.12 o. 11 05/18/12 

1.5 0.8 05/16/12 

(J' 37 L 05/JB/1;? 

0.12 l)' :)Q 0_13 05/18/12 

O.l.2 0.19 05/18/12 

0.061 0,056 05/18/12 

0.061 0.05(i 05/18/12 

0' ,--;-1 l .<l 0~}/lB/1~ 

-o ,/J t_l. ~h'. OS/lH/ l;~ 

z,. "'! ,1) o~,;1s; i2 

J nooult in gicoat<:ir than ~H1mi:;'1.o i;\otec\:.ion lill\it. but lo.9s l:.hnn nta.ted repo:ctlng li.1nit. 

U fi<jsult io l.os-s than lhn Bmnplo dot:o(!ti-on l:imit, 

An<il.Y!t).r. 
Datv 

'Yld % 
(j(~/1//l? 

06/12/12 
(ll;/l?/\/ 

06/12/12 

(J(;/'J?/1% 

Gl)/J::/J2 

06/12/12 

06/12/12 

06/l2/12 

Ob/l?/J7, 

OG/12/1;:! 

OG/12/J.2 
06/12/12 

06/12/12 

Of,/ i;~/l? 

!)( ! l '.'.I .i >: 

en:.; i//lJ 

-~--~--~· 
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T estAmerica St. Louis 

PKG· TIB233-Asphalt 

Shaw E & I Inc 

Client SamPle ID: TIB233-HT1478-CONC-04-0512 

Lflh Sarnple JO: E'.?.El60438-0?.0 
\.'{ock Order: M'l'Ll.~C 

Mrd:rix: SOLID 

Parameter RQ$lllt Qual 

Gamma Ra··226 & Hit$ By DOE GA-OlOR MOD 
l\ct:tn.lrnn 227 -0.29 lJ 

Aotinium 220 0.27 

Bl s11n1th ?.l?. 0.16 0 

l3iem\lth 21'1 0.36 

Cesium 137 0.002 0 

/,oad 210 0.0.S 0 

Lead 212 0.35 

r~aa.d 214 0.45 

Potaasium 40 11.0 
Protactinium ?.3.1. 0.06 ll 

Uadi-\1tn (226) 0.36 J 

Radium 220 0.27 

'l'hall.i.um :208 0.109 

IJ.'horium 228 0,109 

'i'hQl'.ltH!l 234 0,66 u 
Urmlium ?.3S 0.03 u 

Ur;;u1ii1m 238 0.66 ti 

NOTE($) 
Data are inoomploto without tho casm narr<itive. 

MDC ia determined by inet:rument perfoi:mnnce only. 
Dold results are ~p:aatex: than the MDC, 

Radiochemistry 

Date Co.Llected: 05/H /12 1504 
Dale Recei vecl: 0!->/16/12 OHtl S 

'l'otal 
Un.cert. l?rep 

(2 o+/-) RI, mdc 
O<ttQ 

pCi/g Batch ti 2139111 
0' 33 O.S4 0:1/ll;l/l:l 

0.12 0. 26 05/10/12 
0.21) 0.43 OS/18/12 

0. l.1 0.11 05/18/12 
0.03{) 0,067 OS/18/12 

1, 0 1. 9 05/lB/J.?-

0.11 0.10 05/lB/12 

0.13 0.12 05/10/12 
1.8 0.6 05/10/12 

0' l J 1.0 OS/10/12 

0 .ll. 0' ~)() 0,11 05/18/12 

O.l.2 0.26 05/18/J.2 

0.053 0.060 05/l0/12 
0.053 0.060 05/18/12 
0.39 l.S Ot'l/18/12 

0' 19 0' :~3 O~'t/1.H/.l?: 

0.39 :L,5 05/18/12 

J Rasult is g~eater than s;;1.mpla detection limit but lass than stated rQporting Limit. 

U Rasult ia loss t11an the sample datocti!'.:Jn limit. 

Ana.lyaL•·, 
Date 

Ylct % 

06/17./J.2 

06/12/12 
06/12/12 

06/12/12 
06/12/1~) 

OG/lV12 

06/12/12 

06/12/12 

06/12/12 
06/12/12 

06/12/12 

06/12/12 

06/12/12 

06/12/12 
06/12/12 

06/l~:/12 

06/12/12 
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Tes!America St. Louis 

PKG-TIB233~Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-CONC-05-0512 

L;\lJ D•onplu ID: F?.El60 113B-·O;.(J 
~·lork Or;dccr: MTLBD 
Matrix: 

l?r.:i:arnotos: RrrnuH: Q<Jlli 

Ga nun a l\a-226 & Hits By DOE GA-010!\ MOD 
A,·,t_! J1i ;11n ?:>'! -0,39 [) 

/\ct-1nJ1un :! ~tJ o.060 ti 

1>tmi1l\r)1 ;~J :~ 0, tl ! [) 

Biarnuth 21< 0,35 

cr->11tw; 1:n 0.0 u 

Le~i<! ;{10 I). 7 0 

J,Bnd 212 0.32 

Ltlud 214 0.53 

Pot~wiliom 40 10.0 
Prt•Li1c1-;l_n iurn )Jl (). 1 ~l u 

Radium (226) 0.35 J 

RU.di nrn ~~ ~! (l 0.0GO ll 

'l'hall1um 2:00 0.120 

'l'hoxiutn 220 0.1?.8 

Th<)!;J,\Jil\ ;'. )!; 0. ~~ \ l' 

UY•'.l.niun1 :~ ~l '.', (;. 21 u 

Uy,1r;i:_iir; 2)H l) .2.l u 

NO'l'B 

D.<tu aro inoomploto without tho. oa/lo rw,:::at.iv4'\, 

NOC: in dot:0r.m;i.1)0d by instr:mMnl.t: pe~f(li.'mnnce only, 

Bol.d l:<1oults t1}-;€! greater than tho MDC. 

Radiochemistry 

Oflt•"J" Co.ll(:ctcd: O'.i/1'1/12 1:_~0~) 
Date Rc~ce.i v1.~d: or-;;1c;;1~~ 08•1~) 

Tot.al 
!Jnoox:t. Pi::op 

(2 ;:;+/-) R!. mdc 
Oato 

pCi/g But.oh ff 2139120 
0. i;.4 0, Ufl o:,/lfl/t2 

0. 0~)6 ;'),<!'/ 05/18/]2 

0' iJ'." ()' (19 O~'.>/lH/1:.: 

0.14 0 .11 05/18/12 

O.Ol> U.09"1 0''.,/ ltl/ _l 2 

l.~ ),.:; o;:,; i B/ 1:;:-

O.l5 0 .10 05/10/12 

0.15 0.10 05/10/12 

2.3 l.O 05/18/12 

O. G~\ ? '•; 1)'.'J/lil/12 

0.14 O. '.iO O.ll 05/16/12 

0.0'.)C o. ij'/ 05/ll'.:l/1 '.-~ 

0.069 0.003 05/lU/12 

0 .069 0.{)[J3 05/10/12 

O.G9 ?.O 1):)/18/1;: 

o. ?.fj \). <\ J o;;;/_1iJ/l;~ 

0, ::-9 I'. u [)$/18/1-2 

J Rooult io groator. than l'Htmp1o datecl:ion limit but l(-HHI than l:'ltated repol.·l'.in9 lirni t. 
U RoAnlt 1a loss than the awnplo dotoct.i.on limit, 

J\naly:;is 
D<ltc 

Yld ~ 
(fh/OH/1 % 

Ob/OB/i? 

Oh/(f!l/J? 

06/00/12 
06/0n I!? 

{<(,/(lB/ i 7 

06/00/12 

06/00/l2 

06/00/l2 

06/()}J/j(' 

06/00/12 

00/0U/17. 

OG/OU/12 

()6/0&/12 

DG/lJF/l/ 

{;f/(liJ! i :> 

(iC/OH Ii;: 
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TestAmerica St. Louis 

PKG·TIB233·Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-HT1478-CONC-05-0512 DUP 

Lab Jc-imp}(' ;;: F/'.E'.16043~.i-0? ~< 

\'let k Order: tl;'J'J,J.:J) 

c:oLl o 

P11r,nmoter Ros.ult Qual 

Gamma Ra-226 • Hit$ lly DOE GA-OiOR NOD 
i'.cl ini um ?.27 -G.?.0 " 
f1<:t i nlum ?.2V 0' 1"} " 
Bit:n11.1\:l1 21?. 0.03 \I 

Ui!Hl\\tth 214 0.32 

C\~~;i um J37 0.010 LI 

LOi<d 21 (l \)' 13 u 

l,(!!ad 212 0.264 

l•t<'l;;{d 214 0.46 

Polrtflaium 40 9.1 

l'roL:1~t:tn.i um :%3_! 0.046 u 

nadlum (;<26) 0.32 " lV11ii u:n ~;5 0. l'l {! 

•rht<llinm 208 0.149 

'.rho,i:;ium 220 0.1U9 

'J'h(<l'i\W\ /.'.::!4 o . .,,, u 

lJl'(Hi j \H!l 23~i {l. _l <! I} 

urmil um 2:JB 0.77 \i 

J)&t.l\ ai-o incomplote l,!.il.:hNH: tho ca.no nnl:t'Htivu. 

Hoc: :J.a ctotor.min0d hy ;inat:rumont pa.r.fo1:manoo only. 
BoJ.d ~:noul.ts are gi:ont:or. than the MDC. 

Radiochemistry 

(J'.>/l<l/1? 1-bO~··, 

OS/JG/l2 OBti.:-.. 

'l'ot..al 
Uw1ort.. f'r<1p 

(2 (J~-/-) \U, rr.ctc 
Date 

pCi/g Batch # 2139120 

O.?H [}, 16 O~.;/JH/'12 

() • 1 ~~ 0. ;:!fl ()~)/18/11:. 

(;,{!\ 0. J~) 0!..1/18/12 

()' 11 0.12 05/18/12 
(j .031 0. OS~i (i;)/18/J!-: 

(J. ilU I.? 0')i1B/ t? 

0.000 o.osa 05/18/12 

0.11 0.1 05/18/12 

1. 6 0.9 05/10/12 
0. 0!3·1 J • ,1 GS/lB/12 

0.11 0.!:1fJ 0.12 05/18/12 

0.12 (j. 2l3 05/18/12' 

0,056 0.050 05/10/12 

0.056 0.050 05/18/12 
o.J:i .t.4 n:'l11a112 

t!. l !l tJ,'FI 0:'>/ 1nI1;; 

(l ' ~· :-i 1,4 05/18/l) 

;1 Hosult ie grontoJ: lhan samplo dat:.ootion limit but loss than .atutod reporting li.nd.t, 

U Rosult is loss than tho surnple detoc:t.i.on li1nit, 

f\nf\1ysi6 
0;\t-o 

Yld i 
0(-,/0H/L·: 

06/0B/'l? 

06/0ll/1!. 

06/00/12 
06/i}B/t?-

0(;/(lf;/12 

06/00/12 

06/08/12 

OG/08/12 
06/0H/1.<~ 

06/00/12 
!)6/0<3i~2 

06/08/12 

OG/00/12 
U(;./OH/1:! 

06/0H/ 1?. 

CH~/Q&/.\2 
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MVlPF 
MVJ.PG 

MVlPl.I 

MVlf>;J 
MVlPK 

MVlPJ, 
MVJPM 
MV1PN 
MVlPl? 
MVlPQ 
MV:l.P'l' 

MV1.PV 
MVlPW 
MVlPX 
MVll?O 

001 
002 
003 
0011 

oos 
006 
007 

008 
009 
010 
011 

OJ2 
013 

015 

PKG-TIB233-Asphalt 

SAMPLE SUMMARY 

F/.H0"/0406 

'I'IB233-PT30J.t~ -S: 1 82, S3, Sfi. ·· 0$12 
TIH233'" PT1049-Sl, S2, 83 I S4 ~0812 
TJ132 3-3 - P'l").'!77'" ~il, S2 I 83 J S4-OB12 

'fJB~>. 33 ~ l?T24 3 8 ··Bl I S2' S3 I S4 .. 0812 
'fID2 3'.),, J?'l'?.4,9J-[Jl, 02' DJ I [lt} - 0012 

TIB233-PT2797-S1,S2 1 S3,S4-0812 
T1U~33··PT3440-Sl,S2,S3,S4-0812 

'PIB233-PT3009~SJ.,S2,S3,S4-081.2 

TlH233-PTl.113-Sl,S2,S3 1 S4-0812 
T1B233"PT301G-S1,S2,S3,S4-0812 
11'JJ:t:~33-PT2984 ~Sl 1 S2 1 $3, S4 ·- 0812 
·rrn2 33 -1"1'U06-Sl, 82' S3' S4-0812 
TIR233·PT2079-·Sl,S2,S3,S4-0B12 
'l'IJ3233., PT2428 .. 91, S2 I S3' Stl -0812 
'PI1323-3 -1>'1'2415-·$1 IS?,, S3 ~ 84-08 l,2 

·Th~ m1;<ly1\ui n::,;olt-; of 1\H.' ~::miik; fon:d :ihll·(" ;ire pH!S~lHl\l un th~' follnwing p,\gth 

· ,\l\ ~';i\Cd,\tl011~ ;!ff pedtJl!i\<',I hd"~" iz•umli1og \11 ilH•id til\111<i-off t..'HQ1~ ir; c:1kolmi:-d h'~\dh_ 

. lh-wih tH,\\'.d ;1::: -1-nr w.:r.: n.'J'. tktt-rti,:d .it N ah<Wt'. 11i~ \\!~ik-<l limi;, 

- Thh r\:ptlft mus1 uf•t h¢ 1<:111t»h1n~d, <.:\>:<'111 in full, whiw1H tlw wri\1.:u ;1ppr~w;,l o( tilt• L1lwr~t11:y, 

T estAmerica St. Louis 

SJ:J-«'.PI,ED 

-~-·--·--•-"--"-~"··--~ Ph-1:!~---

08/01/12 
08/01/12 
08/01/12 
08/01/12 
08/01/J.:-: 
08/01/12 
08/0:L/l.2 
08/01/12 
08/02/J.2 
08/02/12 
OB/02/12 
08/0~/12 
08/02/12 
08/02/l'.< 
08/02/12 

• Rt.,i;H~ for Uw fol!owl1;g pd1.11~1l'l\·H ,IH.' !h.'H~r r<>pDJ{('.t! eu a <hy \H:igh! h:i~h: color, ('orr<>~ivhy, dt'i\Si!y, Jl;~>hpoint. ign\\ahl1i1y, h1}"1.'1 ~, ndm, 

pnirn fHt,'r !r:;l, !'11. powsity pf\':1-'>urc, 1(\1>.'th·ily, rt.:110;.; p0w:tti,1I. spi:dlic gr:IViiY, i-;!k'l t'C>IS, &<llirb, ~o\uhihty, !l'mp~·nHom. viS1'1)Slty. 1md wclghL 

Page 42 of 47 
16 ot 548 

f}l\MP 

TTM!•: 

13: ft 8 
J,Jj ~ (J l 

14:20 
J ti: 34 

lS' 0·1 

1!5: 18 

JS: 3 !5 
is: r,:,o 
08:3~~ 

08:52 
09:2G 
09: tl J. 
10: l ~.-. 

10:30 
09:59 
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TestAmerica St. Louis 

PKG·TIB233·Asphalt 

Shaw E & I Inc 

Client Sample ID; TIB233-PT2984-Sl,S2,S3,S4-0812 

ffJ: IT 
;.J,oit1·1;.:: 

l?<:n:amel:-oi: Huault Q1.1<)-l 

Gamma Ra~226 & Hits Dy l!!M.L GA-01-R MOD 
Actinlum 27'/ -(). J'J u 

Actinium 220 0.54 
nisrm1tl1 ;u;:.; ~). :) l ll 

l3i~muth 214 0' '13 

C\~3.liwi Ln o. o~:n u 

1,n.;id )10 l. J u 

.Lead 212 0.54 

Lead 211 0' '/3 

Pota!Jsium ;o 10.4 

Pn·_;t;;,ct in i;;:f /:n 0,00 u 

Radium (226) 0.73 

Radiurr. 2:20 0.5t, 

•rhallitm1 208 0.233 

Thorium 220 0.233 

'l'i):(:"'t-1 Ul!l :: J.j u 

U! <'!l<i1m, 2'F, (!. ){l n 

U::z,n.-;,um 2'.H} u 

·---· 

NOTE 
Data aJ:o incomplnto without tho <:aoo nai:rativo. 

HOC ia dator.1niuod by it\nt,:omont poi,•.fonuance only. 
Bold .cooulta nro grtH1lru~ thun tho NDC. 

Radiochemistry 

OH/!JL/12 092C 
08/07/J.2 0850 

Total 
UJ\OOrt.. Prop 

(2 0~·/-) m, mdc 
Da(:o 

pCi/g a.at.oh ii 2221051 
I), 4() o. ()(l 08/08/12 

0.19 0.22 OO/OO/l2 
0.33 0' ;){) 00/0fl/12 

0, 18 0.12 00/00/12 

0,030 Ci. Oil? 013/0!l/l ~; 

•t.) I.'! 00 /00/1:! 

0.12 0.10 00/08/12 

-0.15 0.1 00/08/12 

1. 9 0.6 08/00/12 
D, ;_•:, ;i') OB/08/12 

0.10 0 . ~)o 0.12 08/0S/J.2 
0.19 0.22 08/08/12 

0.062 0,031 08/08/12 

0 .062 0.031 08/0B/12 

1 '1 l .9 DH/OB/12 

\! '.: •; o .. ;u 08/0&/12 . . 
'···' \, (j ne;o&/11: 

--------------·-

U Roault: in leHtJ th(\n tho i-lt11\1ple dGil:eation limit. 

02/04/2013 
LOT# F2H070406 

An;1.lylliu 
Date 

Ylct " 08/?.9/12 

06/29/l.2 

OH/29/12 

0$/29/12 

fhJ//.9/1? 

OH i~'. 9 / 1_:; 

00/29/12 

00/29/12 

08/29/12 

0-B/?.'.l/1? 

00/29/12 

08/29/12 

08/2fl/12 

OS/2~t/12. 

OB/2'.l/J ;:-: 

Ot!/?9/1? 

OH/79/L-; 
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T estAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT1106-Sl,S2,S3,S4-0812 

Radiochemistry 

Lab 8ample lD: F'2H0'/0406··0l2 !kit•.':! Collected: 08/02/12 OY•I 1 
Oll/01 /12 08!>0 Wo:r.-k. Order:: MVlPV Dale 1\(::-cei ved: 

;-.·iotrix: SOI.Ill 

Total 
Uncort, 

Paramc;itor Re1;1ult Qual (2 \;~·/-) RL 

G~mt<\a Ra-226 & Hit.s By BML GA-01-R MOD pCi/g 
Actinium 22·1 ··0.23 0 o.33 

Act.in).um 22B 0.46 0.13 

Bi mouth 212 0, 29 ll D.%5 

E.i.elll\.lth 214 1.23 0.21 

C0:';.ium 13'/ 0.011 u 0.0:32 

Let1d 210 0.7 u l. ;J 

Load 212 0.464 0.097 

Lead 214 1. 44 0.20 

iiotanaium 40 10.1 l.5 

Pcotactiniu10 231 0.08 u 0.!>7 

Radi\lll\ (225) L23 0.21 0.50 

Radium 220 0.46 0.13 

'.l:hallium 208 0.168 0.04? 

'.l!horiuro 228 0.160 0 .04'/ 

'J'hotlnm 231J 0. 3fJ () 0. 43 

urani.om 23'.) 0.07 u 0. J 3 

Urtn1i mi\ 2l>} 0.34 :,_; 0.13 

------·----·--------

NOTE (S) 

nata ar.o incomploto without the Oflac narrll.tive. 

MDC iB determined by instrument peL"foxmance only, 

Bold result$ are 9reator th~n the MDC. 

U Rusult is less than the $0\mple detection llm:i.t, 

Pr€lp 

mdc 
Date 

Batch # 2221051 
O.S5 08/00/12 

0.06 08/08/12 
0.39 Oil/011/12 

0.11 08/08/12 
0.057 08/0H/12 

2. 1j 08/0ll/l?. 

0.005 00/00/l.2 

0.11 00/00/12 

0.2 OB/00/12 
1.3 00/0B/1/. 

0.11 00/00/12 

0.06 00/08/12 

0.035 08/00/12 
0,035 00/08/12 
1,6 OH/08/)2 

0.2'3 08/0fl/12 

1.6 08/08/1?. 

hn11.lyai9 
Date 

Yld % 

08/29/12 

00/29/12 
08/29/12 

OB/29/12 
08/29/J? 

08/29/12 

08/29/12 

08/29/12 

00/29/12 
08/29/12 

08/29/12 

08/29/12 

08/29/12 

08/29/12 
08/?.')/J_?, 

08/29/1/. 

08/29/12 
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TestAmerica St. Louis 

PKG-TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2079-Sl.S2.S3.S4-0812 

Paramator Ro1n1lt Qual 

Gamma Ra-226 & Hits By l<~Ml, GA-01-R MOD 
JV:t1 ni nrn ?,.?_} - 0, ?:_i u 

Actinhun ?,?,(! 0. 66 

Bj r;mnth 212 (},!J(l ll 

nlamuth :?.:t'l 0.61 

CeHi!.ll\\ l J '} o. ()°1 '_\ u 

Lead :!J (J ] .1 " 
1.ead 212 (), !>3 

J_,~ad 214 0.57 

P-otassiu1n 40 11.~ 

l'H>t<:1<-t i1;j \J!H 23] O.J;; u 

R-adi\lm (226) 0.61 

Rad:i.um 2?.(J 0,6G 

'rhallium 200 o.~46 

'l'horium 228 0.?,16 

Thorium 234 1. 4 

U ,- ''" i urn ;; :::, (i > 1 (; u 

ur:-anium 231) 1. 

NOTE 

MDC is de\:ot:mitHKl by i1rnti-tJrnnnt porformt.inc:o only, 
Bold i:t:,i.'.::lulte ru~o 9J:0at·.01: thnn !;ho MDC. 

RadiochGmistry 

Total 
Uno:;:ect. 

{2 n1·/-} )U, 

pCi/g 
0.33 

0.1.6 

0 .29 

0 .15 

(J .030 

1 '3 

0.12 

0.12 

1.6 

0. '.ill 

0.15 C.GiJ 

0.16 

0.070 

0.070 

1.1 

(). ;;;! 

1.1 

U Roonlt tH lottn tl1an tho snrnplH dotoction limit. 

02/04/2013 
LOT# F2H070406 

mdc 

ng/O?/'.L7 101S 
(;fl/O"i/12 085() 

Prep 
D.:ttfl 

natch II 2221051 
O, S~> 08/08/12 

0.12 00/00/12 

0. <11 08/08/l~: 

0.11 00/00/12 

O.OG'I 03/08/1:::'. 

!, '0 OH/08/12 

Q,ll 00/00/12 

0.09 08/08/12 

0.7 08/00/12 

' " .. ' 08/08/12 

0.11 00/08/12 

0.1?. 08/0B/12 

0.059 08/08/12 

0.0~,9 OB/08/12 

1.. OB/OS/12 

0. '_\(:, OH/08/12 

1.4 08/08/12 

Analytii!J 
Dnta 

Yld % 
OB/;'.9/J?. 

00/29/12 

OH/29/l;). 

00/29/12 

00/29/1~ 

\Jil/29/1::'. 

00/29/12 

OB/29/12 

00/29/12 

08/2:-i/J?. 

00/29/12 

OS/29/12 

00/29/12 

00/29/12 

08/29/12 

OH/29/L? 

00/29/12 
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TestAmerica St. Louis 

PKG-TIB233-Asphall 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2428-Sl.S2,S3.S4-0812 

Lub SDrnple li): 

\o:ork o.~:der; 

Mnlrix: 

J'i'l.l'..'<lnEtilt~r 

f?.H0-/04 06-0J.1] 

MVlPX 
SOJ,JD 

Reuult 

Gamn1a Ra-226 & Hits By JOML GA-01-R 
Actinium 22'1 -0.02 

Actinium 220 0.63 

131smuth :<12 0.03 

Bismuth 21.4 0.50 

Con5_um 13'/ 0.032 

Lt-) ad 21{) 0. 02 

J~ead 212 0.50 

t.euct 214 0.50 

Potaeeium 40 10.7 

Pi~olactiniurn 231 0.27 

R.actitim (226) 0,50 

Hadium 228 0.63 

Thallium 200 0.224 

Tho1~ium 228 0.224 

'l'hori un\ 23tJ 0,:33 

Uran.\ urn 23'.) (l, J.!j. 

Uran')._urn 238 0.3-1 

NOTE (S) 

Qu<1l 

MOD 

u 

u 

ll 

u 

u 

u 

" 
{_1 

Data aro inoomplmte without the c-two narrative, 

MPC is claterminod by inatr:ument perform~nice only, 
Hold x:-esults are grer;i.ter than the Y..OC. 

Radiochemistry 

Date CoLLected: 08/02/l?, 10:30 
Date Rcceivod: OfJ/0'1 /12 0850 

•rota.1 
Uncert, P.rep 

(2 11+-/-) RI, mdo 
Dato 

pCi/g Batoh tt 2221051 
0.53 0.90 OB/00/12 

0.1~ 0.12 OB/00/12 

0.29 0. ~12 00/08/12 

0, 12 0,1 08/08/12 
0.032 O.OGO OB/08/12 

0.95 l.B (JS/00/12 

0.11 0.09 00/00/12 

0.12 0.11 08/00/12 
J,, "I 0.7 00/00/12 
0, 3'=1 l '6 OH/OB/12 

0.12 0.$0 0.1 . 08/00/12 

0.19 0.12 08/08/12 

0.055 0.043 08/08/12 
0.055 0.043 00/08/12 
0. 16 1. 4 00/08/12 

0' 1 '/ (). J l OB/08/12 

c. '16 [,lj OH /08/J 2 

U Re$ult is leas than th.a sample d0tection limit, 

i\11alysi1c1 
Ori.ta 

Yld % 
08/29/12 

08/29/12 

00/29/ 12 

08/29/12 

08/29/l? 

00/29/l~ 

08/29/12 

08/29/12 

08/29/12 
OB/29/12 

06/29/12 

08/29/12 

08/29/12 

00/29/.12 

00/?.9/12 

OH/29/1% 

OU/29/12 
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T estAmerica St Louis 

PKG·TIB233-Asphalt 

Shaw E & I Inc 

Client Sample ID: TIB233-PT2415-S1,S2,S3,S4-0812 

J.,ab S;;nnplo JD; f2!l0.70ii06,.+0lS 

Work Ord0r: MV1PO 

Matrix: sor.10 

P~rammtor RllltlUlt Qual 

Gamma Ra~Z26 & Hits By EML GA~01-R MOD 
l\Ct:irdnrn '2.27 0. (J(, u 

Aotini\lrn 228 0. 68 

Bismuth n;, O.ll [J 

'.Bi.srrn1th 214 0.50 

Ce:::;ium ] 3"J 0.001 v 

Lead 210 t. s 0 

Lead 212 0.52 

Lead 214 0.53 

Potass:tom 40 10,6 

Protoct.i.n.i.um ~-!JJ 0.32 u 

:Radium· (226) 0.50 J 

Radium 228 0.68 

Thallium 208 0.192 

'l'horium ?.28 0.192 

Thor.\um /.3<) 1. tl 0 

lJ1:anJnm 23'..i 0,06 u 

tlr&n.ium ~3B 1.0 u 

-----· -----

NOTE {S) 

Data aro inoompleto without tho oase n<lrl:';;itivo. 

MDC iu <letoi:-minod by instrumQnt ptH'.'foxmance only. 

Rold results are gr.eater tht1n tho MDC. 

Radiochemistry 

Dato Collected: 08/0?/12 0%9 
Dai.·:t-" Heceived: OfJ/07/12 OUSU 

'L'otal 
Un0:"1l:t., Prep Ancd.ysis 

(2 n+/-} RL rode 
Pata Dc:d;;0 

pC:L/g Batch ii 2221051 l'lct % 
o, _] !;. l. 0 OU/00/12 08/29/1:;.~ 

0.18 0.13 08/08/12 08/29/12 

0.2B 0.50 013/08/12 08/29/12 

0,12 0.1 00/0fi/l?. 00/29/12 

0. O:ill 0.06'1 00/08/17 (}8/29/L~ 

1 .2 1.. 7 O/J/08/12 oan9112 

O,l.2 0.11 00/00/12 08/29/12 

0.12 0.13 08/00/12 00/29/12 

1.7 0.3 08/08/12 08/29/12 

0. 57 1. 6 08/08/12 08/29/12 

0.12 U.50 0.1 08/08/12 OB/29/l.2 

0.18 0.13 08/0B/l?. OB/29/12 

0.058 0.051 08/08/12 08/29/12 

0.05B 0.051 00/08/12 08/29/12 

0.96 i. 3 0$/08/12 08//.9/12 

0.20 0. ~{2 08/0B/l?. OB/29/l;:'. 

0. 96 l. 3 OB/08/12 OB/29/12 

J Re1:1ult is greater than aampltC! detection limit hut less than etiltnd ):epo:cting limit. 

U neault is la9s than t:he sample detoct:l.on li.mi t. 

Page 47 pl 47 
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Attachment E 
Additional Characterization Gamma Static Count Rates, 

& TestAmerica Sample Analysis 
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St1.::Sl\;~~ 

on: i:;>L;" samoirna exposure r 
'::ierformed within the postec Comroiled A.re a or. bir. ··group 7 .aspha,t Asphalt was pr~viously 

iated as non-LLR\f;i. aa'ditiona; s;irr.pies are being co!iecied to st..'pport fina! dispos:\ion and pote1!.ia! 
-f mat-:;,rial. \he asp'."'iall was spreac ir; a 6-inch-layer or. 20-mil plastic in an appioxima!ely 1000 rn: 

pad, S!n-g--;:-o~Jp 7 asp:ia1t ii!ied th~ !aydown pad and 16 ;;;ondomly identified systematic locations 
pied. Additi·::::nal 18 g.aMma staiic cour:ts were performed. 

!es an·:i static lo::::atiotis 14, 17, and 20 were classified as soil m-edia, the-refore soi! lnvestiga!1on Leve! 

19 cprn) •Nas appiJed lo these readings ~Sin numbers of group 7 are listed on page.3. 
:nNeathe~ _,;.:;,\g_;g,:_,___ Te"Tlp: 54 - 69"F 1fJi~.c· ::i - s mph 

fCJffsheAna:ysis RecueSted· GammaSwc ChainofC:.istodyNo T _BINASPHAL1 EMAC 0'17 

n 

rr-Rw?: -zon·- Ai...L -s1-·· o: a ·! 

Serial#: 

Prooc!'ll: 

Cai. Dt;e 

Mc::: et· 

s~.ma! #· 

Probe/:# 

C-3!. Due· 

MOGi:l' 

Start Cate: 612612013 T!rne: 800 End Da~e: $!2€12013 Tim~: i415 jf s~riai#: -- ~ ~-

Pa!;e of 3 

2221 11.ooe1· C9 
262337 Ser:ai #:: 11.1454 

Cal. :iJe. 08/21/2013 
Sur.1eyor: Jaso~ \Vebb James !rviri )!R~1..<.reaSKG($l'1'.i<;' ,._..,-r, 

~:t"'"''''·" _ _....,,.- .-"___,./ ,..1 . i~e; Araa !L(Stat1cj ~ ........... ~ 
OKgd (!aO)" 5 R/hr ' 

Surveyor: '?;~ c:)J,- Oste; 'l-!.l-/'Sf! J site 
Area S'..;gd 7 R/hr .l 

C>---. -- , ..... - ,.,. ,, ......... . ... <:·:: .. ->·"·· 
!\ R;;.movabte Contamination #1 Garnma:#3 El<posure Rate #3 
!] SampHr:g 1, ·cprn µRihr 
,, , ,

1 
Samp .. r:g 

!l 1..oc7.-cr: Time cpm!100cm2 ' dpmf100cm2 10"Cm·Abov~ J-t~cmDepth· I Samp!elDNo. 
ii No I j ' ., ! . I ! )· 

1
contactGross.

1
''iOcmGross

1

. 
a; 1 f3iY ct jYy Gross ' < lL? • Gross 

. . I -- __ J_ 

Sample Descriptbn i 
[, 

___;;! 
0822: :16.183 <IL 18-943 8 t 8lnAsphalt--OD1-0626i3 Ordinary asp-11a:t 

2 0826 · ~1 15268 <!L 16839 8 7 BlnAsphalt-002-062613 Ordinary as;:iha:t 
0827 1555.7 <IL i$d36 8 -- 7- SinAsphatt-003-062613 l Ordic,ary asphalt 
083\ 16283 <!L 13471 7 7 BirrAspnalt-004-062613 Ordinaiy asph.a!t 

3 
4 

0331 15873 <IL 17366 6 6 BinAsphal!-C05-062613 Ordinary aspha!t 
---6834 ~ 14564 <!L "17135 7 7 SinAsphalt-00$-062613 Ordi:"Jary asphalt 

0833. 1 
- -1'6429 <tL 19334 8 7 BinAsph:a!l~00?-062613 Ordinary asphalt 

0840 16i'88 <IL ·19736 j 7 7 SinAsphalt-008-06261'3 Ordlna·ry asphalt 
0836 15216 <IL 16969 1 7 7 SinAsphalt-009-062613 Ordinarv asph«!t 
0842 l-' 15641 <ll 1.8043 7 7 BinAsphalt-0"10-062613 Ordinary asphalt 
0846. 15750 <IL 20341 7 6 ! SinAspt-alt-011-062613 Ordinary ~spha!t 
0849 14205 <JL 10099 l 7 7 1 BinAsphait-012-062613 1 Orcfr.ary asphalt 
08"52. ; 15320 <ll i858'!, 7 7 1 Bfn,A,s-pha"!-013~062613 Ord,nary asphalt 

c 

3 

:o 
'ii 
i2 
13 
~4 

'-] 

i 

15 
0856 1696'7 >IL 20503 8 8 I 8inAsphalt~014-052613 j Soil: dr;, brO«Nn 
0859 15323 <IL 18523 7 6 3inAsohaft-015-062613 ' Orctirl8:fVc:a"s"'":;.r~.,c-!t~----J 

App-roved ay: 

~Rl.1-7'-~1-i 

Tzkeshi lbuki 

;1 Pr!nt Name 

/~ 

/~ ~/ ~ ~ ( 
:::.--Srifhature 

RE 
I . ~ 

'7/f'l.-(ZA l"' 

r~1e Date 
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ifJ''w.irnNofi!C: ].! 

!! Surveyor: Jason VV~bo Jarnes fr\~,\1' !i 
'(S•p.J•"1c L,c------:...-/ /} /" / ' !] 

Sur1evor: ,__..:.o:.:::..~i-- \... .. :~ Date: '7/'/:r/t7 lj 

Survey NumOer: T!RS- 0$262013 233 JSS 740 

; ' I :: l Rim-t¢va:b!e Contamination #'i j Gemma ·#3, 1 Exposure Rate #4 

' sampiir;g \ Sampling 1 cpm j µR/hr 

~============= 

1! 
I Ii 
f 11 

'-J:,J~i;!.,,vii 1"'-'· ;imt< cpm/lOOcm2 o;;m/100-cmz 10 cm abov~- "15·C~-D~pth. 1 ----- --) ! Samp:le!D No. j Sample D~cri,otioi;, ]\ 
! Contact Gros~ 1 10: cm Gr0$s 1 1 ;! 
I a a. V GrO$$ <IL? Gross l · q 

ii ~s . 0903 ! l .. · ... 1 ·.·l 15384 <!L 186.:10 1 7 1 7 J BinAsphalt-016-06262013 O··d!nary aspha!~ !l 
,:! ~: ! C807 ( i. t'' · <·· .,· 17302 ! >IL ! 21805 l 8 7 1 BinAspha\t~0'17-06262G13 Soi!· dry, brown ! 
:I 18 ) 0909 t J· ." ·; ·--· ·,".·!,:-,<-:·,_.,, "15198 <1 1 ! 19?17 1 7 i 7 1 BmAsoriait-0',8-06262013 Ordinary.asphalt il 
I! ·- ~9 ·!·. '! · .· . . \.: .: :. .... ·<·.· · .. · .. f.'.:·:":. <.' 15947 ! <tL I:':'> ,« ... '·:.:". ··.:.; . . · .. : .. .. '.:-.··::.·.:: :·>:·: .··. . ·:·: 4; : . .'"' ... ,.,:;· .. ·.: ... <·.·.. ,:;,..•.:,:>··· >.• ·v .. · ... _ .. ·· Addltio11al Static Locations ---;_ii 
11 20 i . ·.:.:{: !. ' ·.:,:.: .. ;·:-.: .. :. ... ,.·.<;,</·: '"''-·:<:.: .. :' 17400 : >!L ~ ...... •-:. ·:.:.. ,·,,,. ''···· ~ [::.·.:·.:·>.: '· Addi-:ional Static Locations : 

21 1.. I : .t · .. ,/·: .. -.:c>: ..... \:::>:-· 15473 I <!L :·\· '.':·.~\<:.\:;.;._, ,,·,. < ·.... Additional Static Locations 
'""·"' ' '• A,-._,_ .. ,., ,H •,''.,·"· '· .. -',;" ,.• "'""' ''" "' ... ',' " ' ~-·'-"'---''"'"-'' ,.;uUi\iv11<:1! 3l;:;:;tic Locatioris 

.l\dd!tiona! Static locations 
Additional Static locations 
Acidftiona! Static Locations 
Additional Static Locations 
Additional Static L::::ica:tlon~ 

Additions! Static Locations 
Additional Static Locations 
Additional Static Locations 
Additlona~ Stctic locations 
Additio:ial State Locafions 
AddJional S~atic loy.ations 

fRM-Ti-".J'.• 
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Bin Group 7 Asphalt 
Sample Collection Locations 

!lln.n!!fnbers of_grQ!Jll.Z 
1481 1478 2366 3439 
2408 2355 3435 1356 
2712 24'\0 1116 2455 
1106 2984 2415 2079 
2428 

egend 

Sarople Locations 

Ad<lilional .. '3tatic Locations 

: Jason Webb 

25 

01.ita PfQ(:essed In Treasure' Island Office 

70 

13 
h. 

2G 

!. 

14 

31 

g 
j 

12 
b 

5 
6 

7 

Su Ivey # ;r llxS·-08262013-233-JSS-7 40 
Page 3 qf 3 

-----------
6023115.859 2127407.1"17 1l 2127404.:040 ---·-
6023"i 34.088 ~f;J 

·21214o2'Tfo 6023153.185 /; 
-- ----

! 8 2127427.516 6023102.838 

~
g _22'27425346 6023121.5o1 
0 .2127423.176 6023141-466 
1·· 2127447047 iio23110216 

_!;,_ 

---·-· ------ ----·-
2 2127444.8// 6023129.:313 
----~- --·---

14 I 2121-165.710 6023116.?27 131··· · 3:-.1 .. ~. c/467 ... o1l2 .-.-6.;.·0·····2·· .. 309s.49~--
_:15 t?12? 488~714 . _6_()230!J5911 

'16 2127486.5.!J4 6023104."140 

_ij '.l'l:t's1041s _~02307333:ij 
-~18. 2127507 377 ~_()230()2 855J 

10\ . 
." \ 

A 

0 10 20 40 
~=::-~~~~filill~r~eet 

Conrdinat(~ systenY C).'-)P ?one Ill NAD83, US Survey Foot 
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•·········' ·lll\!KS 

Review your projei:t 
results through 

Have a Question? 

£t)71,Ask 

(l~eertl 
Visit us at: 
wwvY.!e,sJ<'.!mJ~xlr,gJn_c:,~.QJll 

Tiff LEADEF< IN ENVIRONMENTAi.. ffSTING 

ANALYTICAL REPORT 
Tns!America Uiboratories, Inc. 
TestAmerica St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 
Tel: (314)298-8566 

Tes!America Job ID: 160-2869-2 
Client Project/Site: Treasure Island 2013 

For: 
Shaw Environmental &Infrastructure CB&I 
4005 Port Chicago Highway 
Concord, California 94520-1120 

Attn: Ms. Patricia Flynn 

Authorized for release by: 
7!30/201311:35:35AM 
Rhonda Ridenhower, Customer Service Manager 
rhonda.ridenhower@testamericainc.com 

Designee for 

Erika Gish, Project Manager I 
erika. g ish@testam erica inc. com 

This ropott has been electronically signed and authorized by the signatory. Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the ite1ns tested and the sa1nple(s) as received by the laboratory 
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Client: Shaw Environmental &Infrastructure CB&I 
Project{Site: Treasure Island 2013 

Table of Contents 

TestAmerica Job ID: 150-2869-2 
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Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 o 
Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

Page 2 of 22 
T estAmerica St. Louls 

7/30/2013 
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Case Narrative 
Client: Shaw Environmental &Infrastructure CB&I 
ProjeCt!Site: Treasure Island 2013 

TeslAmerica Job ID: 160-2869-2 

Job ID: 160-2869-2 

Laboratory: TestAtncrica St. Louis 

Narrative 

CASE NARRATIVE 

Client: Shaw Environmental &Infrastructure CB&I 

Project: Treasure Island 2013 

Report Number: 160-2869-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any excoptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 
the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein, All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QNQC procedures described in the 
application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QNQC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

AU holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a o/o 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodlne-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt 
Manual Integrations were performed only when necessary and are in compliance with the laboratory's standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report. 

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs: 

Method 3600C: Cleanup 
Method 3620C: Florisil Cleanup 

Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 
Method 3650B: Acid-Base Partition Cleanup 

Method 36608: Sulfur Cleanup 
Method 3665A: Sulfuric Acid/Permanganate Cleanup 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

Page 3 of 22 
TestAmerica St. Louis 

7/30/2013 
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Client: Shaw Environmental &Infrastructure CB&I 
ProjeGt/Site: Treasure Island 2013 

Laboratory: TestA1nerica St. Louis (Continued) 

RECEIPT 

Case Narrative 
TestAmerica Job ID: 160-2869-2 

The samples were received on 07101/2013; the samples arrived in good condition. The temperature of the coolers at receipt was 21.0 C. 

RADIUM 226 (21 DAY INGROWTH) 

Samples BINASPHALT-001-062613 (160-2869-1 ), BINASPHALT-002-062613 (160-2869-2), BINASPHALT-003-062613 (160-2869-3), 

BINASPHALT-004-062613 (160-2869-4), BINASPHALT-005-062613 (160-2869-5), BINASPHALT-006-062613 (160-2869-6), 

BINASPHALT-007-062613 (160-2869-7), BINASPHALT-008-062613 (160-2869-8), BINASPHALT-009-062613 (160-2869-9), 

BINASPHALT-010-062613 ( 160-2869-1 0), BINASPHAL T-011-062613 (160-2869-11 ), BINASPHAL T-012-062613 (160-2869-12), 

BINASPHALT-013-062613 (160-2869-13), BINASPHALT-014-062613 (160-2869-14), BINASPHALT-015-062613 (160-2869-15), 

BINASPHALT-016-062613 (160-2869-16), BINASPHALT-017-062613 (160-2869-17) and BINASPHALT-018-062613 (160-2869-18) were 

analyzed for Radium 226 (21 day ingrowth) in accordance with DOE GA-01-R. The samples were prepared on 07/05/2013 and analyzed 

on 07/26/2013. 

No difficulties were encountered during the Radium 226 by gamma analysis. 

All quality control parameters were within the acceptance limits. 

Page 4 of 22 
TestAmerica St. Louis 

7/30/2013 
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------ --- --- --- ' -- ------------------------ -------------------------------------------

-u 
Ol 

"' (\) 

"' 2. 

"' "' 

~ 
~ 
0 
~ 

"' 

~ CHAIN OF CUSTODY 
Shaw Environmen.tal and Jnfrastrocture Inc. (a CB&/ company) 

Fe.deraf Selviees Division 

14005 Port Chicago Hwy 

Concord, CA 94520 I Project Number: 122412 

Project Name f Location: Bin Sampling Asphalt 

PurchaseOrder#: 855490 

Project Mana9er: Ulrika Messer 
(.~~ 0:: pnon~""I 

Shipment Date: (,,-z/, ·:ZO/$ 

Send Report To: Patricia Flynn Waybill Number: {.. "Z!e,V£'i",i: eJ /~ ~U.$ 
Phone/Fax Number: 925-288-2037 Lab Destination: TestAmerica St Loius 

A<ld..ss< 4005 Port Chicago Hwy Lab Cont.act Name I ph. #: Erika Sta rm an 

Cfy. Concord, CA, 94520 

Preservative {water} 

Sampler's Name(s): Jason Webb Colleetion lnform:rt:ion ~ Preservative {soil) 

-· " Sample ID Number Sample Description Date lime Method ~ ~] Container Type 

Bin.Asphalt-010..062613 Sample from Asphalt BL--r OSJ26f13 Og'/1- G s 1 16 oz Plastic 

BinAsphalt-011...062613 Sample from .A.sphalt Bin 0${26113 ()9;</lg G s 1 16 oz Plastic 

BinAsphalt-012-062613 Sarnple from Asphalt Bin 06/26113 D~</'I G s 1 16 oz Plastic 

' 
BinAsphaJt-013-062613 Sample from Asphalt Bin 06/26/13 O'lf>Z.- G s 1 16 oz Plastic 

BinAspha!t-014-062613 Sfilnple from Asphalt Bin 06/26113 tJ'6~£. G js 1 16 oz Plastic 

BinAsphait-015-062613 Sample from Asphalt Bin 06126/13 O'?Y? G s 1 16 oz Plastic 

BinAsphalt-016-062613 Sampie from Asphalt Bin 06/26113 O'IPJ G s 1 16 oz Plastic 

BinAsphalt-017-062613 Sample from .Asphal1: Bin OS/26113 l!ll/117 G s 1 16 oz Plastic 

BinAsphalt..018-062613 Sample from Asphalt Bin OS/26113 01/tJ"J G s 1 16 oz Plastic 

Special fnstruci:ions: 
7 days ingrown draft and follow with 21 days final 

0 24-hr X 48-hr 
Level Of QC Required: 

c 3-day O 7-day 
I II 

Ill 
Project Specific: 

Standard TAT 0 

Rell~ ::---- Date: G=/~/'$ n"X /16,,,L °""' 7-1· 13 
Tm'le: ,µ:,lj(::::> Time: CJMS' 

f!"ra1il'l(jUished Sy; Date: ~dBy: Date: 

Time: Time; 

Ref.Document# TI BINASPHALTEMAC~OJ';f 
Page 2 of 2 

Analyses Requested 

~ 

0 ii? . ~ 

I 0 

~ © 

~ "' 0 

~ ~ 

"' D 

NJA 

' I 

x 5 I 
' I 

x ,-- I :i 

x 5 
x b 
x G I 
x ; I 

x ;-
x 5' 
x ; 

Method Codes 

C = Composite G= Grab 

Matrix Codes 

DW Drinking Wat!=.r SO =Soil 

Gl/1.' = Ground Water SL=Sludge 

\/\NV= Waste W:il.er CP = Chip Samples 

A = Nr I ABS=Asbestos, PO=Pipe Openning 
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"ti 

"' "' Cl> 

"' S, ,,,, ,,,, 

::::' w 

~ s: 
w 

Gt CHAIN OF CUSTODY 
Shaw Environmental and lnf.rastructure Inc. (a CB&J company) 

Federal SetVices Division . ----· --··-- --.·-·-·· 

14005 Port Chicago Hwy 
Concord, CA 94520 I Project Number: 122412 

Project Name! Location: Bln Samp!lng Asphalt 

Purchase Order#; 855490 

Project Manager: Ulrika Messer 
1RimeO:::plior.".,j 

Shipment Date: (,, ~ ;2..f,, • 2,Ql!J 

Send ReportTo: Patricia Flynn WaybmNumber. ,IZ?t:Vf.ZiP/-?:i!CS:l!l/S 
Phone!Fax Number. 925"288-2037 Lab Destination: Tes!Amen"ca St Laius 

Addresso 4005 Port Chicago Hwy Lab Contact Name! ph. #: Erika starman 

city. Concord, CA,94520 

Preservative (water} 

Sampler's Name-(s): Jason Webb Collection lnfonnation ~ Preservative {soil) • 
Sample to Number Sample Description Date Time Method ~ -~ Container Type 0 0 

~o 

BinAsphalt-001-062613 Sample from Asphalt Bin 06/26/13 ()'{;<.;<, G s ' 16 oz Plastic 

BinAsphalt-002-062613 Sa.'!1ple from Asphalt Bin 06126/13 cm.r,,, G s ' 16 oz. Plastic 

BinAsphalt-003-062613 Sample from Asphalt Bin 06/26/13 o<6)_ 7 G s ' 16 oz Plastic 

Bin.Asphalt-004-062613 Sar:iple from Asphalt Bin OS/2Sl13 O'i3 I G s 1 16 oz Plastic 

BinAsphalt-005--062613 Sample from Asphalt Bin 06/26/13 ei'j':;( G s 1 16 oz Plastic 

BinAsphalt..(100-062613 Sample from Asphalt Bin 06/26/13 O'i3'/ G s 1 16 oz Plastic 

BinAsphalt-007-062613 Sample from Asphalt Bin 06/26/13 O'i3~ G s 1 1 S oz Plastic 

BinAsphalt-008-062613 Sample from Asphalt Bin 06/26113 Of'{O G s 1 16 oz Plastic 

BinAsphaft-009-062613 Sampie from Asphalt Bin 06126113 Cl'iJS/;:; G s 1 16 oz Plastic 

Special Instructions: 
7 days ingrown draft and follow with 21 days final 

O 24-hr X 48-hr 
Level Of QC Required: 

0 3-day D 7-<Jz; 
I 

Standard TAT 0 
II 

Ill 
Project Specffi~ 

Relinquished~ Date: &.t: -i/$ R?'JJ"j C!fl4,J,_ Datoo "J'. /· /,5 
Time: /m T~e ~g,;r 

RennqiJished Sy: Date: R=vedBy: Date: 

Time: Time: 

JV 
Ref.Document# TI B!NASPHALTEMAC 9+s 017'"' 

Page ___ _ of 2 

Anatyses Requested 

I 

~ 
~ 
i 

m ~ 
~ " E ~ 
/; 0 

0 

NIA 

x 5 
x Is 
x 5 
x 5 
x r; 

x 5 
x 5 
x -5 

x -"' 
Method Codes 

C= Composite G::: Grab 

Matrix Codes 

DW = Drinking Water SO=Soil 
GW =Ground Water Sl=Sludge 

VVW =Waste W::rter CP = Chip Sarnpfes 

A = Air ABS=Asbestos, PO=?ipe Openning 
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Login Sample Receipt Checklist 

Client Shaw Environmental &Infrastructure CB&I 

Login Number: 2869 

List Number; 1 

Creator~ Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

Tt1e cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information_ 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COG. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, inc!. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica SL Louis 
Page 7 of 22 

Answer 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-2869-2 

List Source: TestAmerica SL Louis 

Comment 

Thermal preservation not required, 

Thermal preservation not required. 

7/30/2013 
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Definitions/Glossary 
Clieni: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Qualifiers 

Rad 

Qualifier 

u 

Glossary 

Abbreviation 

0 

%R 

CNF 

DER 

DL. RA, RE, IN 

OLC 

MDA 

EDL 

MDC 

MOL 

ML 

NC 

NO 
PQL 

QC 

RER 

RL 
RPO 

TEF 

TEQ 

Qualifier Description 

Undetected at !he Limit of Detection. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to deSignate that the result is feported on a dry weight basis 

Percent Recovery 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Indicates a Dilution, Re·analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detec!lon Limit 

Minimum Level {Dioxin) 

Not Calculated 

Not detected at the reporting limit {or MDL or EDL if shown) 

Practical Quanmation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit {Radiochemistry) 

Relative Percent Difference, a measure of the relative differenCT! between two points 

Toxicity Equivalent Factor {Dioxin) 

TOxicily Equivalent Quotient (Dioxin) 

Page 8 of 22 

Tes!America Job ID: 160-2869-2 

TestAmerica St Louis 

7/30/2013 
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Client: Shaw Environmental &Infrastructure CB&I 
ProjeCUSite: Treasure Island 2013 

Method 

GA-01-R 

Method Description 

Radiurn-226 & Other Gamma Emitters (GS) 

Protocol References: 

DOE"' U,S. Department of Energy 

Laboratory References: 

Method Summary 

TAL SL= TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

Page 9 of 22 

TestAmerica Job ID: 160-2869-2 

Protocol 

DOE 
Laboratory 

TALSL 

TestAmerica St. Louis 
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Client: Shaw Environmental &Infrastructure CB&I 
Proje'ct/Site: Treasure Island 2013 

Lab Sample ID Client Sample ID 

160-2869-1 BINASPHALT-001-062613 

160-2869-2 BINASPHAlf-002-062613 

160-2869-3 BINASPHALT-003-062613 

160-2869-4 BINASPHALT-004-062613 

160-2869-5 BINASPHALT-005-062613 

160-2869-6 BINASPHALT-006-062613 

160-2869-7 BINASPHALT-007-062613 

160-2869-8 BINASPHALT-008-062613 

160-2869-9 BlNASPHALT-009-062613 

160-2869-10 BlNASPHALT-010-062613 

160-2869-11 BINASPHALT-011-062613 

160-2869-12 BINASPHALT-012-062613 

160-2869-13 BINASPHAL T-013-062613 

160-2869-14 BINASPHAlf-014-062613 

160-2869-15 BINASPHALT-015-062613 

160-2869-16 B!NASPHALT-016-062613 

160-2869-17 BINASPHALT-017-062613 

160-2869-18 BINASPHAL T-018-062613 

Sample Summary 

Page 10 of 22 

Matrix 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

TestAmerica Job ID: 160-2869-2 

Collected Received 

06/26/13 08:22 07101/13 09:15 

06/26/13 08:26 07/01113 09:15 

06126/13 08:2/ 07/01/13 09:15 

06/26/13 08:31 07/01/13 09:15 

06/26/13 08:31 07/01/13 09:15 

06/26/13 08:34 07/01/13 09:15 

06/26/13 08:33 07/01/13 09:15 

06/26/13 08:40 07/01/13 09:15 

06/26/13 08:36 07/01/13 09:15 

D 06/26/13 08:42 07/01/13 09:15 

06/26/13 08:46 07/01/13 09:15 

06/26/13 08:49 07/01/13 09:15 

06/26/13 08:52 07/01/13 09:15 

06/26/13 08:56 07/01/13 09:15 

06/26/13 08:59 07/01/13 09:15 

06/26/13 09:03 07/01/13 09:15 

06/26/13 09:07 07/01/13 09:15 

06/26/13 09:09 07/01/13 09:15 

TestAmerica St Louis 

7/30/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
ProjeCttSlte: Treasure Island 2013 

Client Sample ID: BINASPHALT·00i·062613 
Date Collected: 06/26/13 08:22 
Date Received: 07/01/13 09:15 

Method: GA~01-R ~ Radiuni-226 & Other Ga1n1na E1nitters (GS) 
Count Total 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lc<td-214 

Potassiurn-40 

Protactinium-231 

Radium-226 

R:adium-228 

Thallium-208 

Thorium-234 

Uranium-235 

\Jranium-238 

Thorium 228 

Res\J1t Qualifier 

0.251 u 

0.455 

0.614 u 
0.694 

-0.00191 u 
0.561 u 
0.474 

0.781 

9.40 

-0.349 u 
0.694 

0.455 

0.141 

·0.0389 u 
0.121 u 

-0.0389 u 
0.474 

Uncert. 

(2u+/·) 

0.219 

0.145 

0.485 

0.136 

0.0584 

0.999 

0.0907 

0.133 

1.44 

1.12 

0.136 

0.145 

0.0540 

0.0502 

0.254 

0.0502 

0.0907 

Client Sample ID: BINASPHALT·002··062613 
Date Collected: 06126113 08:26 
Date Received: 07/01/13 09:15 

Analyto 

Actiniurn"227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lcad-212 

Lomi-214 

Potassium-40 

Protactinium"231 

Radium-226 

Radium-228 

Thallium-208 

Thoriurn-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.371 u 
0.320 

0.254 u 
0.503 

0.00864 u 
0.292 u 
0.440 

0.472 

10.1 

0.0905 u 
0.503 

0.320 

0.171 

1.10 u 
0.0296 u 

1.10 u 
0.440 

Count 

Uncert. 

(2a+I-) 

0.325 

0.117 

0.332 

0.117 

0.0325 

o:rG4 
0.0905 

0.0921 

1.21 

0.146 

0.117 

0.117 

0.0465 

0.757 

0.148 

0.757 

0.0905 

Uncert. 

(2a+/-) 

0.221 

0.152 

0.489 

0.154 

0.0584 

1,00 

0.109 

0.156 

1.73 

1.12 

0.154 

0.152 

0.0559 

0.0504 

0.254 

0.0504 

0.109 

Total 

Uncert. 

(2CJ+/-) 

0.328 

0.121 

0.333 

0.128 

0.0326 

0.765 

0.10? 

0.104 

1.59 

0.146 

0.128 

0.121 

0.0498 

0.766 

0.148 

0.766 

0.107 

LOQ 

0.500 

LOO 

0.500 
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MDC Unit 

0.346 pCifg 

0.271 pCi/g 

0.713 pCifg 

0.0781 pCifg 

0.102 pCifg 

1.68 pCi/g 

0.0956 pCifg 

0.0797 pCifg 

0.692 pCi/g 

1.93 pCi/g 

0.0781 pCi/g 

0.271 pCi/g 

0.0501 pCi/g 

1.80 pCi/g 

0.386 pCi/g 

1.80 pCi/g 

0.0956 pCi/g 

MDC Unit 

0.526 pCi/g 

0.192 pCi/g 

0.546 pCi/g 

0.107 pCi/g 

O.Off/9 pCi/g 

1.31 pCi/g 

0.0821 pCilg 

0.101 pClfg 

0.596 pCi/g 

1.52 pCl/g 

0.107 pCi/g 

0.192 pCi/g 

0.0388 pCi/g 

1.19 pCi/g 

0.312 pCi/g 

1.19 pCi/g 

0.0821 pCi/g 

TestAmerica Job ID: 160-2869-2 

Lab Sample ID: 160-2869·1 
Matrix: Solid 

Prepared 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/1312:35 

07/05/1312:35 

Ol/05/1312:35 

Analyzed 

07126113 06:42 

07/26/13 06:42 

07/26/13 06:42 

07126113 06:42 

07 /26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

01/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

07/26/13 06:42 

Oil Fae 

Lab Sample ID: 160·2869·2 
Matrix: Solid 

Prepared Analyzed 

07/0511312:35 07/26/13 06:43 

07/05/13 12:35 07/26/13 06:43 

07/05/13 12:35 07/26/13 06:43 

07/05/13 12:35 07/26/13 06:43 

07/05/13 12:35 07/26/13 06:43 

07/05/1312:35 07/26/13 06:43 

07/05/13 12:35 07/26113 06:43 

07/0511312:35 07/26/13 06:43 

07/05/1312:35 07/26/13 06:43 

07/05/1312:35 07/26/13 06:43 

07/05/1312:35 07/26/13 06:43 

07/0511312:35 07/26/13 06:43 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/0511312:35 

07/05/13 12:35 

07/26/13 06:43 

07/26/13 06:43 

07/26/13 06:43 

07/26/13 06:43 

07/26/13 06:43 

Oil Fae 

TestAmerica St. Louis 

7/30/2013 
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Client Sample Results 
Client: Sllaw Environmental &Infrastructure CB&I 

ProjeGt/Site: Treasure Island 2013 

Client Sample ID: BINASPHALT0 003·0626i :i 
Date Collected: 06126113 08:27 

Date Received: 07/01/13 09:15 

Method: GA-01-R - Radiu1n~226 & Other Ganuna Emitters (GS) 

Analyte 

Acliniurf-i-227 

Actinium 228 

Bismuth-212 

Bisrnuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Prolac!inium-231 

Radium-226 

Radium-228 

Thalliurn-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.200 u 

0.650 

0.297 u 
0.255 

-0.00279 u 
OJ\75 u 
0.465 

0.452 

10.3 

-0.334 u 
0.255 

0,650 

0.144 

0.172 u 
-0.150 u 
0.172 u 
0.465 

Count 

Uncert. 

(2u+/·) 

0.154 

0.208 

0.452 

0.113 

0.0399 

1.09 

0.125 

0.117 

1.36 

1.02 

0.113 
0.208 

0.0481 

0.414 

0.562 

0.414 

0.125 

Client Sample ID: BINASPHALT0 004·062613 
Date Collected: 06126/13 08:31 
Date Received: 07/01/13 09:15 

Total 

Unc:ert. 

(2u+/·) 

0.156 

0.218 

0.453 

0.116 

0.0399 

1.09 

0.139 

0.126 

1.?2 

1.02 

0, 116 

0.218 

0.0504 

0.414 

0.562 

0.414 

0_139 

Method: GA·01-H ~ Radiuin-226 & Other Gamn1a Ernitters (GS) 

Analyte 

Ac:tinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Tlrnllium-208 

lhoriurn-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.129 u 
0.566 

0.150 u 
0.396 

0.0221 u 
1.01 u 

0.453 

0.565 

9.67 

0.422 u 
0.396 

0.566 

0.181 

0.418 u 
0.121 u 

0.418 u 

0.453 

Count 

Uncert. 

(20"+/-) 

0.243 

0.124 

0.483 

0.109 

0.0316 

1.05 

0.0848 

0.107 

1.27 

0.679 

0.109 

0.124 

0.0533 

0.384 

0.201 

0.384 

0.0848 

Total 

Uncert. 

(2o+/·) 

o.243 
0.13? 

0.483 

0.116 

0.031? 

1.06 

0.103 

0.122 

1.61 

0.680 

0.116 

0.137 

0.0565 

0.386 

0.201 

0.386 

0.103 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.235 pCi/g 

0.145 pCi/g 

0.761 pCi/g 

0.166 pCi/g 

o.0732 pCi/g 

1.Tf pCi/g 

0.137 pCi/g 

0.114 pCi/g 

0.629 pCi/g 

1.76 pCi/g 

Q,166 pCi/g 

0.145 pCi/g 

0.0481 pCi/g 

1.36 pCi/g 

0.398 pCi/g 

1.36 pCi/g 

0.137 pCi/g 

MDC Unit 

0.408 pCi/g 

0.112 pCl/g 

0.851 pCi/g 

0.111 pCi/g 

0.0528 pC!/g 

1.56 pCi/g 

0.097 4 pCi/g 

0.113 pCi/g 

0.717 pCi/g 

1.68 pCi/g 

0.111 pCi/g 

0.112 pCi/g 

0.0514 pCi/g 

1.67 pCi/g 

0.341 pCi/g 

1.67 pCi/g 

0.0974 pCi/g 

Tes!America Job ID: 160-2869-2 

Lab Sample ID: i 60·2869°3 
Matrix: Solid 

Prepared 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

Analyzed 

07/26/13 06:44 

07/26/13 06:44 

07/26/13 06:44 

07/26/13 06:44 

07/26113 06:44 

07/26/13 06:44 

07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

07/05/13 12:35 

07/05/13 12:35 

07/05/1312:35 

07/26/13 06:44 

07/26/13 06:44 

07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

07/05/1312:35 07/26/13 06:44 

07/05/1312:35 07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

07/05/1312:35 07/26/13 06:44 

Dll Fae: 

Lab Sample ID: 160"2869-4 
Matrix: Solid 

Prepared 

07/05/13 12:35 

07/05/13 12:35 

0?/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

Analyzed 

07/26113 06:44 

07/26/13 06:44 

07/26/13 06:44 

07/26/13 06:44 

07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

0?/05/1312:35 07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

07/05/13 12:35 07/26/13 06:44 

07/05/1312:35 07/26/13 06:44 

07/05/13 12:35 

07/05/13 12:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/05/13 12:35 

07/26/13 06:44 

07/26/13 06:44 

07126/13 06'44 

07/26/13 06:44 

07/26/13 06:44 

07/26/13 06:44 

Oil Fae 

T estAmerica St. Louis 

7/30/2013 
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Client Sample Results 
Client Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Clinnt Sample ID: BINASPHALT"005"0626i 3 
Date Collectecl: 06/26/13 08:31 
Date Received: 07/01/13 09:15 

Method: GA-01-R - Radiurn-226 & Other Ga1nrna Etnitters (GS) 

Analyte 

Actlnium·-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radiurn-228 

Thamum-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 22B 

Result Qualifier 

-0.347 u 

0.497 

0.475 u 
0.608 

-0.0164 u 
0.829 u 
0.475 

0,587 

9.88 

0.262 u 
0.608 

0.497 

0.161 

0.613 u 
0.0846 u 

0.613 u 
0.4'/5 

Count 

Uncert. 

(2a+/-) 

0.443 

0.175 

0.476 

0.147 

0.0469 

1.47 

0.106 

0.122 

1.45 

0.232 

0.147 

0.175 

0.0541 

0.594 

0.220 

0.594 

0.106 

Client Sample ID: BINASPHALT"006"062613 
Date Collected: 06/26/13 08:34 
Date Received: 07/01/13 09:15 

Total 

Uncert. 

(2a+/-) 

0.445 

0.182 

0.479 

0.160 

0.0469 

1.47 

0.123 

0.137 

1.77 

0.234 

0.160 

0.182 

0.0566 

0.597 

0.220 

0.597 

0.123 

Method: GA-01-R - Radium-226 & Other Gmnma E1nitters {GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Load-212 

Lead-214 

Potassium40 

Protactinlum-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.0384 u 
0.609 

0.489 u 
0.497 

0.00628 u 
0.243 u 

0.324 

0.511 

9.98 

0.181 u 
0.497 

0.609 

0.148 

0.508 u 
0.160 u 
0.508 u 
0.324 

Count 

Uncert. 

(20"+/-) 

0.495 

0.166 

0..196 

0.114 

0.0320 

0.902 

0.0805 

0.106 

1.39 

0.596 

0.114 

0.166 

0.0428 

0.407 

0.162 

0.407 

0.0805 

Total 

Uncert. 

(2a+/-) 

0.495 

0.177 

0.499 

0.125 

0.0320 

0.902 

0.0908 

0.119 

1.72 

0.596 

0.125 

0.177 

0.0454 

0.410 

0.163 

0.410 

0.0908 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.730 pCifg 

0.233 pCl/g 

0.754 pClfg 

0.134 pCi/g 

0.0817 pCi/g 

2.12 pC!/g 

0.141 pCifg 

0.139 pCifg 

1.22 pCifg 

2.09 pCi/g 

0.134 pCifg 

0.233 pCifg 

0.0567 pCifg 

1.91 pCifg 

0.382 pCifg 

1.91 pCifg 

0.141 pCi/g 

MDC Unit 

0.839 pCifg 

0.0872 pCifg 

0.786 pCifg 

0.0959 pCifg 

0.0592 pCl/g 

1.67 pCi/g 

0.102 pCllg 

0.106 pCi/g 

0.590 pCl/g 

1.21 pCi/g 

0.0959 pCi/g 

0.0872 pCi/g 

0.0363 pC!fg 

1.19 pCi/g 

0.261 pC!/g 

1.19 pCi/g 

0.102 pC!/g 

TestAmerica Job ID: 160-2869-2 

Lab Sample ID: 160"2869"5 
Matrix: Solid 

Prepared Analyzed 

07/05/13 12:35 07/26/13 06:4f> 

07/05/13 12:35 07/26/13 06:45 

07/05/1312:35 07/26/13 06:45 

07/05/13 12:35 07/26/13 06:45 

07/05/1312:35 07/26113 06:45 

07/05/1312:35 07/26113 06:45 

07/05/1312:35 07/26113 06:45 

07/05/1312:35 07126/13 06:45 

07/05/1312:35 07/26/13 06:45 

07/05/1312:35 07/26/13 06:45 

07/05/1312:35 07/26/13 06:'15 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/05/13 12:35 

07!05/13 12:35 

07/26/13 06:45 

07/26/13 06:45 

07/26/13 06:45 

07/26/13 06:45 

07/26/13 06:45 

07/26/13 06:45 

Oil Fae 

Lab Sample ID: 160"2869·6 
Matrix: Solid 

Pfopared Analyzed Oil Fae 

07/05/13 12:35 07/26/13 06:45 

07/05/13 12:35 07/26/13 06:45 

Ol/05/13 12:35 07/26/13 06:45 

07/05113 12:35 07/26/13 06:45 

07/05/13 12:35 07/26/13 06:45 

07/05/13 12:35 07/26/13 06:45 

07105113 12:35 07/26/13 06:45 

07/05/13 12:35 07/26/13 06:45 

07/0511312:35 07/26/13 06:45 

07105113 12:35 07/26/13 06:45 

07/05/1312:35 07/26113 06:45 

07/05/1312:35 07/26/13 06:45 

07/05/13 12:35 07/26/13 06:45 

07/05/1312:35 07/26/13 06:45 

07/0511312:35 07/26/13 06:45 

07/05/13 12:35 07/26/13 06:45 

07105113 12:35 07/26/13 06:45 

TestAmerica St Louis 

7/30/2013 
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Client Sample Results 
Client Shaw Environmental &Infrastructure CB&1 
Project/Site: Treasure Island 2013 

Client Sample ID: BINASPHALT-007 -062613 
Date Collected: 06126113 08:33 
Date Received: 07101113 09:15 

Method: GA-01-R M Radiuin-226 & Other Gatn1na En1itters (GS) 

Analyte 

Aclinium-227 

Actinium 228 

Bismtith-212 

Blsmuth·214 

Ceslurn-137 

Lead-210 

Lead-212 

Lcad-214 

Potassium-40 

Protactiniurn-231 

Raclium-226 

Radium-228 

Thallium-208 

Thoriurn-234 

Uranium-235 

Uraniurn-238 

Thorium 228 

Result Qualifier 

-0.0127 u 

0.392 

0.658 u 
0.676 

0.0251 u 
0.128 u 
0.586 

0.524 

11.0 

0.268 u 

0.676 

0.392 

0.229 

0.545 u 
0.0933 u 

0.545 u 
0.586 

Count 

Uncert. 

(2o+/-) 

0.0201 

0.152 

0.586 

0.135 

0.0485 

1.15 

0.148 

0.138 

1.62 

0.341 

Q.135 

Q.152 

0.0669 

1.06 

0.188 

1.06 

0.148 

Client Sample ID: BINASPHALT-008-062613 
Date Collected: 06/26113 08:40 
Date Received: 07101113 09:15 

Total 

Uncert. 

(2o+/-) 

0.0202 

0.157 

0.590 

0.152 

0.0486 

1.15 

0.166 

0.148 

1.98 

0.342 

0.152 

0.157 

0.0710 

1.06 

0.188 

1.06 

0.166 

Method: GA·01-R • Radium-226 & Other Ga111111a E1nitters {GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Urnnium-235 

Uraniurn-238 

Thorium 228 

Result Qualifier 

0.0202 u 
0.5B8 

0:140 

0.843 

-0.00340 u 
OJ99 U 

0.459 

0.836 

8.94 

0.270 u 
0.843 

0.588 

0.182 

0.754 u 
0.0553 u 

0.754 u 
0.459 

Count 

Uneert. 

(20+'") 

0.223 

0.200 

0.422 

0.140 

0.0617 

0.955 

0.0914 

0.140 

1.36 

0.730 

0.140 

0.200 

0.0573 

1.10 

0.101 

1.10 

0.0914 

Total 

Uneert. 

(2o+/.) 

0.223 

0.209 

0.429 

0.165 

0.0617 

0.960 

0.135 

0.179 

1.64 

0.731 

0.165 

0.209 

0.0603 

1.10 

0.101 

1.10 

0.135 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.527 pCi/g 

0.248 pCifg 

0.902 pCi/g 

0.0912 pCi/g 

0.0833 pCi/g 

2.10 pCi/g 

0.147 pCi/g 

0.121 pCi/g 

0.660 pCi/g 

1.77 pCi/g 

0.0912 pCi/g 

0.248 pCi/g 

0.0610 pCi/g 

1.84 pCi/g 

0.396 pCi/g 

1.84 pCl/g 

0.147 pCi/g 

MDC Unit 

0.391 pCi/g 

0.143 pCi/g 

0.443 pCi/g 

0.0993 pCi/g 

0.0778 pCi/g 

1.66 pCVg 

0.110 pCi/g 

0.162 pCi/g 

0.896 pCi/g 

1.60 pCi/g 

0.0993 pCi/g 

0.143 pCi/g 

0.0565 pCi/g 

1.88 pCi/g 

0.430 pCi/g 

1.88 pCi/g 

0.110 pCi/g 

TeslAmerica Job ID: 160-2869-2 

Lab Sample ID: 160-2869·'1 
Matrix: Solid 

Prepared 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07 /05/13 12:35 

07/05/13 12:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

Analyzed 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06;47 

07/26/13 06:47 

07/05/1312:35 07/26/13 06:47 

07105/1312:35 07/26/13 06:47 

07105/13 12:35 

07/05/1312:35 

07105/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/26/13 06:47 

07/26/13 06:47 

07126113 06:47 

07/26/13 06:47 

07/26/13 06:47 

07126113 06:47 

Oil Fae 

Lab Sample JD: 160-2869-8 
M<ltrix: Solid 

Prepared 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

0"!105/1312:35 

07/05/13 12:35 

07105/1312:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

O"f/05/13 12:35 

Analyzed 

07126/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/26/13 06:47 

07/05/13 12:35 07/26/13 06:47 

07/05/13 12:35 07/26/13 06:47 

07/05/13 12:35 07/26/13 06:47 

07/05/13 12:35 07/26/13 06:47 

07/05/13 12:35 07/26/13 06:47 

Oil Fae 

TestAmerica St. Louis 

7/30/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
Proje'ct!Site: Treasure Island 2013 

Client Sample ID: BINASPHALT-009-062613 
Date Collected: 06126113 08:36 

Date Received: 07/01113 09:15 

Method: GA-01-R • Radium-226 & Other Ga1n1na Ernitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Ceslum-137 

Lead-210 

lead-212 

Lcad-214 

Potassimn-40 

Protactinium-231 

Radimn-226 

Radium-228 

Thallium-208 

Thoriurn-234 

Uranium-235 

Uraniurn-238 

Thorium 228 

Result Qualifier 

0.192 u 
0.423 

0.874 u 
0.540 

0.0000758 u 
0.255 u 
0.445 

0.638 

9.54 

0.215 u 
0.540 

0.423 

0.187 

0.328 u 
0.0355 u 

0.328 u 
0.445 

Count 

Uncert. 

(2c+/-) 

0.230 

0.195 

0.875 

0.183 

0.-0603 

1.38 

0.125 

0.169 

1.96 

0.636 

0.183 

0.195 

0.-0689 

0.456 

0.233 

0.456 

0.125 

Client Sample ID: BINASPHALT-010-062613 
!late Collected: 06126/13 08:42 
!late Received: 07101113 09:15 

Total 

Uncert. 

(2a+/-) 

0.231 

0.199 

0.880 

0.191 

0.0603 

1.38 

0.137 

0.182 

2.19 

0.63/ 

0.191 

0.199 

0.0"116 

0.457 

0.233 

0.457 

0.137 

Method: GA-01-R - Radiu1nA226 & Other Gam1na E1nitters (GS) 

Analyte 

Actinium-227 

Actinium 226 

Blsmuth·212 

Bismuth-214 

Cesium·13/ 

Lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinlum-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0230 u 
0.377 

0.186 u 
0.398 

0.00309 u 
0.563 u 
0.382 

0.434 

10,3 

0.254 u 
0.398 

0.377 

0.148 

0.717 u 
0.152 u 
0.71/ u 
0.382 

Count 

Uncert. 

(2o+/-) 

0.182 

0.150 

0.526 

0.0900 

0.0348 

0.772 

0.0803 

0.0981 

1.40 

0.393 

0.0900 

0.150 

0.0452 

0.410 

0.144 

0.410 

0.0803 

Total 

Uncert. 

(2o+/-) 

0.182 

0.155 

0.526 

0.0990 

0.0348 

0.775 

0.0943 

0.108 

1.75 

0.394 

0.0990 

0.155 

0.04l7 

0.417 

0.145 

0.417 

0.0943 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.488 pCi/g 

0.383 pCi/g 

1.3l pCi/g 

0.166 pCi/g 

0.116 pCi/g 

2.62 pCilg 

0.130 pC!/g 

0.118 pCi/g 

1.09 pC!/g 

1.48 pCi/g 

0.166 pCi/g 

0.383 pCi/g 

0.0637 pCi/g 

1.69 pCi/g 

0.515 pCi/g 

1.69 pCi/g 

0.130 pCi/g 

MDC Unit 

0.761 pCi/g 

0.222 pCi/g 

0.920 pCi/g 

0.0365 pCi/g 

0.0643 pCi/g 

1.37 pCi/g 

0.0974 pCi/g 

0.0726 pCl/g 

0.588 pCi/g 

1.41 pCi/g 

0.0365 pCi/g 

0.222 pCi/g 

0.0350 pCi/g 

1.27 pCi/g 

o.255 pCi/g 

1.27 pCi/g 

0.0974 pCi/g 

TestAmerica Job ID: 160-2869-2 

Lab Sample ID: 160-2869-9 
Matrix: Solid 

Prepared 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07 /05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

Analyzed 

0//26113 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

Ol/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

07/26/13 09:16 

Oil Fae 

Lab Sample ID: 160-2869-1 O 
Matrix: Solld 

Prepared Analyzed 

07/05/13 12:35 07/26113 09:19 

07105/13 12:35 07/26113 09:19 

07/05/1312:35 07/26113 09:19 

0//05/13 12:35 07/26/13 09:19 

07/05/13 12:35 07/26/13 09:19 

07/05/13 12:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07 /05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/26/13 09:19 

07/26/13 09:19 

07/26/13 09:19 

07/26/13 09:19 

07/26/13 09:19 

07/26/13 09:19 

07/26/13 09:19 

07/26/13 09:19 

07126/13 09:19 

07126/13 09:19 

07/26113 09:19 

07126113 09:19 

DH Fae 

TestAmerica St. Louis 

7/30/2013 
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Client Sample Results 
Clien~: Shaw Environmental &Infrastructure CB&I 
ProjecVSite: Treasure Island 2013 

Client Sample ID: BINASPHALT-011-062613 
Dato Collected: 06/26/13 08:46 
Date Received: 07/01/13 09:15 

Method: GA"01·R "Radiun1"226 & Other Gam1na E111itters (GS) 

Analyte 

Actinium-22? 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lcad-214 

Potassfum-40 

Protactinlwn-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.176 u 
0.552 

0.277 u 
0.986 

·0.0139 u 
0.795 u 
0.471 

0.863 

8.92 

0.406 u 
0.986 
0.552 

0.159 

0.0984 u 
0.0723 u 
0.0984 u 
0.471 

Count 

Un cert 

(2o+/-) 

0.288 

0.172 

0.588 

0.162 

0.123 

1.08 

0.122 

0.126 

1.40 

0.480 

0.162 

0.172 

0.0528 

0.451 

0.214 

0.451 

0.122 

Client Sample ID: BINASPHALT-012-062613 
Date Collected: 06/26/13 08:49 
Date Received: 07/01/13 09:15 

Total 

Uncert. 

(2q+/·) 

0.289 

0.181 

0.588 

0.192 

0.123 

1.09 

0.137 

0.154 

1.67 

0.482 

0.192 

0.181 

0.0553 

0.451 

0.215 

0.451 

0.137 

Method: GA-01PR - Radiurnff226 & Other Gam1na E1nitters (GS} 

Analyte 

Actinium-227 

Actinium 228 

Bismuth·212 

Bismuth-214 

Cesium-137 

Lead-210 

Lcad-212 

Le<id-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radimn-228 

Thallium-208 

lhorium-234 

Uranium-235 

Uranlum-238 

Thorium 228 

Result Qualifier 

0.0713 u 
0.420 

0.367 u 
0.491 

0.0301 u 
1.22 u 

0.377 

0.509 

10.4 

0.360 u 
0.491 

0.420 

0.150 

0.968 u 
0.133 u 
0.968 u 
0.377 

Count 

Uncert. 

(2o+/-) 

0.118 

0.142 

OA41 

0.120 

0.0345 

1.26 

0.0922 

0.107 

1.42 

0.366 

0.120 

0.142 

0.0596 

1.12 

0.164 

1.12 

0.0922 

Total 

Uncert. 

{2<r+I·) 

0.118 

0.148 

OA43 

0.130 

0.0346 

1.27 

0.104 

0.119 

1.78 

0.368 

0.130 

0.148 

0.0616 

1.12 

0.165 

1.12 

0.104 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.482 pCi/g 

0.131 pCi/g 

1.01 pCi/g 

0.0718 pCi/g 

0.0988 pCi/g 

1.79 pCi/g 

0. 124 pCi/g 

0.119 pCi/g 

0.684 pCi/g 

1.63 pCi/g 

0.0718 pCi/g 

0.131 pCi/g 

0.0508 pCi/g 

1.91 pCi/g 

0.403 pCi/g 

1.91 pCi/g 

0.124 pCi/g 

MDC Unit 

0.413 pCi/g 

0.0884 pCl/g 

0.716 pCi/g 

0.109 pCi/g 

0.0554 pCi/g 

1.90 pCi/g 

0.102 pCi/g 

0.116 pCl/g 

0.675 pCi/g 

1.73 pCi/g 

0.109 pCl/g 

0.0884 pCilg 

0.0619 pCi/g 

1.58 pCi/g 

0.306 pCi/g 

1.58 pCi/g 

0.102 pCi/g 

TestAmerica Job ID: 160-2869-2 

Lab Sample ID: 160-2869-11 
Matrix; Solid 

Prepared Analyzed Oil Fae 

07/05/1312:35 07/26/13 09:20 

07/05/13 12:35 07/26/13 09:20 

07/05/1312:35 07/26/13 09:20 

07/0511312:35 07/26/13 09:20 

07/05/13 12:35 07/26113 09:20 

07/05/13 12:35 07/26113 09:20 

07/05/13 12:35 07/26113 09:20 

07/05/13 12:35 07/26113 09:20 

07/05/1312:35 07/26/13 09:20 

07/05/1312:35 07/26/13 09:20 

07/05/13 12:35 0//26113 09:20 

07/05/1312:35 07/26/13 09:20 

07/05/13 12:35 07/26/13 09:20 

07/05113 12:35 07/26/13 09:20 

07/05/13 12:35 07/26/13 09:20 

07/05/13 12:35 07/26/13 09:20 

07/05/13 12:35 07/26113 09:20 

Lab Sample ID: 160 .. 2869-12 
Matrix: Solid 

Prepared Analyzed 

07/05/13 12:35 07/26/13 09:23 

07/05/13 12:35 07/26/13 09:23 

07105113 12:35 07/26/13 09:23 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/26/13 09:23 

07/26/13 09:23 

07/26/13 09:23 

07/26/13 09:23 

07/26/13 09:23 

07/26/13 09:23 

07/26/13 09:23 

07/05/13 12:35 07/26/13 09:23 

07/05/13 12:35 07/26/13 09:23 

07/05/13 12:35 07/26/13 09:23 

0'1/05/13 12:35 07/26/13 09:23 

07/05/13 12:35 07/26/13 09:23 

07/05/13 12:35 07126/13 09:23 

07/05/13 12:35 07/26/13 09:23 

Oil Fae 

TestAmerica St Louis 

7/30/2013 
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Client Sample Results 
Client: Shaw Environmental &Infrastructure CB&I 
ProjecVSite: Treasure Island 2013 

Client Sample ID: BINASPHALT"013"062613 
Date Collected: 06/26/13 08:52 
Date Received: 07/01/13 09:15 

Method: GA-01-R ~ Radium-226 & Other Garntna E1nitters (GS) 

Analyte 

Actinlum-227 

Actinium 228 

Bismuth-212 

Bisrnuth-214 

Cesium-137 

lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protaclinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorlum-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.408 u 

0.414 

0.330 u 
0.820 

0.00501 u 
1.17 u 

0.407 

0.827 

7.70 

0.287 u 
0.620 

0.414 

0.158 

1.67 

0.138 u 
1.67 

0.407 

Count 

Uncert. 

(2cr+/-) 

0.420 

0.139 

0.445 

0.139 

0.0377 

1.34 

0.0845 

0.125 

1.16 

0.475 

0.139 

0.139 

0.0449 

1.31 

0.179 

1.31 

0.0845 

Client Sample ID: BINASPHALT"014"062613 
Date Collected: 06/26/13 08:56 
Date Received: 07/01/13 09:15 

Total 

Uncert. 

{2cr+f-) 

0.423 

0.145 

0.446 

0.163 

0.0377 

1.35 

0.0996 

0.152 

1.40 

0.476 

0.163 

0.145 

0.0478 

1.32 

0.180 

1.32 

0.0996 

Method: GA-01-R - Radium-226 & Other Garnrna E1nitters {GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium·137 

Lead-210 

lead-212 

Lead-214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Tht,llium-208 

lhorium-234 

Uraniurn·235 

Uranium-238 

Thorium 228 

Result QuaHfier 

·0.351 u 
0.309 

0.0238 u 
0.719 

0.0163 u 
1.02 u 

0.369 

0.841 

10:1 

·0.290 u 
0.719 

0.309 

0.0914 

0.215 u 
0.154 u 
0.215 u 
0.369 

Count 

Uncert. 

(2cr+f·) 

0.434 

0.129 

0.498 

0.152 

0.0398 

1.31 

0.0971 

0.147 

1,35 

1.12 

0.152 

0.129 

0.0515 

0.294 

0.137 

0.294 

0.0971 

Total 

Uncert. 

(20"+/·) 

0.437 

0.132 

0.498 

0.170 

0.0398 

1.32 

0.108 

0.171 

1.74 

1.12 

0.170 

0.132 

0.0524 

0.295 

0.138 

0.295 

0.108 

LOQ 

0500 

LOO 

0.500 
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MDC Unit 

0.686 pCi/g 

0.194 pCi/g 

0.7-37 pCi/g 

0.100 pCi/g 

0.0684 pCi/g 

1.81 pCi/g 

0.102 pCi/g 

0.113 pCi/g 

0.739 pCi/g 

1.68 pCl/g 

0.100 pCifg 

0.194 pClfg 

0.0419 pCifg 

1.60 pCi/g 

0.343 pCi/g 

1.60 pCi/g 

0.102 pCi/g 

MOC Unit 

0.716 pCi/g 

0.221 pCi/g 

0.903 pCi/g 

0.130 pCi/g 

0.0690 pCl/g 

1.88 pCi/g 

0.136 pCi/g 

0.124 pCt/g 

0.680 pCi/g 

1.93 pCi/g 

0.130 pCi/g 

0.221 pCi/g 

0.0725 pCi/g 

1.85 pCi/g 

0.375 pCi/g 

1.85 pCilg 

0.136 pCi/g 

TestAmerica Job ID: 160-2869-2 

Lab Sample ID: 160-2869"13 
Matrix: Solid 

Prepared 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/1312:35 

07105113 12:35 

Analyzed 

07126/13 09:24 

07/26/13 09:24 

07/26/13 09:24 

07126/13 09:24 

07126113 09:24 

07/05/1312:35 07/26/13 09:24 

07/05/13 12:35 07/26/13 09:24 

07/05/13 12:35 07/26113 09:24 

07105113 12:35 07/26113 09:24 

07/05113 12:35 

07/05113 12:35 

07/05/13 12:35 

07/05/13 12:35 

07105/13 12:35 

Ol/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/26/13 09:24 

ff1 /2.6/13 09;24 

07/26/13 09:24 

07/26/13 09:24 

07/26/13 09:24 

07/26/13 09:24 

07126/13 09:24 

07126/13 09:24 

Oil Fae 

Lab Sample ID: 160-2869"14 
Matrix: Solid 

Prepared 

07/05113 12:35 

Analyzed 

07/26/13 09:25 

07105113 12:35 07/26/13 09:25 

07/05/13 12:35 07/26/13 09:2fi 

07/05/13 12:35 07/26/13 09:25 

07105/13 12:35 07/26/13 09:25 

07/0!:->/13 12:35 07/26/13 09:25 

07/05/13 12:35 07126/13 09:25 

07/05/13 12:35 

0"(/05/13 12:35 

07/05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/1312:35 

0"//05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/26/13 09:25 

07/26/13 09:25 

07126113 09:25 

07/26/13 09:25 

07/26/13 09:25 

07/26113 09:25 

07/26/13 09025 

07 /26/13 09:25 

07/26/13 09:25 

07/26113 09:25 

Dil Fae 

TestAmerica St. Louis 

7/30/2013 
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Client Sample Results 
Clien~: Shaw Environniental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

Client Sample ID: BINASPHALT-015-062613 
Date Collected: 06126113 08:59 

Date Received: 07/01/13 09:15 

Method: GA-01~R ~ Radiurn~226 & Other Ga1nrna Etnitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismulh-212 

Bismutti-214 

Cesium-137 

Lead-210 

Lead~212 

LcadH214 

Potassium-40 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

0.0134 u 
0.395 

0.319 u 
0.494 

0.0219 u 
0.0891 u 
0.499 

0.394 

9.53 

0.329 u 
Q.494 

0.395 

0.2.23 

1.10 u 
0.106 u 

1.10 u 
0.499 

Count 

Uneert. 

(2o+I·) 

0.559 

0.145 

0.470 

0.126 

0.0408 

0.940 

0.102 

0.109 

1.39 

0.306 

0.126 

0.145 

0.0639 

0.908 

0.1"/1 

0.908 

0.102 

Client Sample ID: BINASPHALT-016-062613 
Date Collected: 06/26/13 09:03 
Date Received: 07/01/13 09:15 

Total 

Uneert. 

(2o+/-) 

0.559 

0.150 

0.471 

0.136 

0.0409 

0.940 

0.121 

0.116 

1.70 

0.308 

0.136 

0.150 

0.0679 

0.916 

0.172 

0.916 

0.121 

Method: GA-01-R" Radium-226 & Other Gamma Emitters (GS) 

Analyte 

Aclinium-227 

Actinium 228 

Bismuth-212 

Bisrnuth-214 

Cesium-137 

lead-210 

Lead-212 

Lead-214 

Potassium-40 

Protactinium·231 

Radium-226 

Radium-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.272 u 
0.662 

0.516 u 
0.726 

0.025"/ u 
0.427 u 
0.493 

0.679 

7.00 

0.389 u 
0.726 

0.662 

0.196 

0.500 u 
0.0857 u 

0.500 u 
0.493 

Count 

Uneert. 

(2-o+I·) 

0.458 

0.195 

0.528 

0.169 

0.0467 

1.0"/ 

0.102 

0.134 

1.46 

0.556 

0.169 

0.195 

0.0617 

0.597 

0.186 

0.597 

0.102 

Total 

Uncert. 

(20'+/·) 

0-459 

0.206 

0.531 

0.185 

0.0468 

1.07 

0.120 

0.151 

1.62 

0.558 

0.185 

0.206 

0.0650 

0.600 

0.186 

0.600 

0.120 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.947 pCilg 

0.149 pCi/g 

0.787 pCilg 

0.108 pCi/g 

0.0700 pCi/g 

1.77 pCi/g 

0.104 pCi/g 

0.110 pCi/g 

0.619 pCi/g 

1.56 pCi/9 

0.108 pCi/g 

0.149 pCi/g 

0.0574 pCi/g 

1.32 pCi/g 

0.305 pCi/g 

1.32 pCi/g 

0.104 pCi/g 

MOC Unit 

0.762 pCi/g 

0.106 pCi/g 

0.832 pCi/g 

0.136 pCi/g 

0.0800 pCi/g 

1.95 pCi/g 

0.11"/ pCi/g 

0.120 pCi/g 

1.34 pCi/g 

1.95 pCi/9 

0.136 pCi/g 

0.106 pCi/g 

0.0562 pCi/g 

1.82 pCi/g 

0.380 pCi/g 

1.82 pCi/g 

0.117 pCifg 

TestAmerica Job ID: 160-2869-2 

Lab Sample ID: 160-2869-15 
Matrix: Solid 

Prepared Analyzed 

07/05/13 12:35 07/26!13 09:22 

07/05/13 12:35 07/26{13 09:22 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

07126113 09:22 

07/26!13 09:22 

07/26/13 09:22 

07/26/13 09:22 

07/26/13 09:22 

07105/13 12:35 07/26113 09:22 

07/05/1312:35 07/26113 09:22 

07/05/13 12:35 07/26113 09:22 

07/05/1312:35 07/26!13 09:22 

07105/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

0"//05/1312:35 

07/05/13 12:35 

07/26/13 09:22 

0"//26/13 09:22 

07/26/13 09:22 

07126113 09:22 

07/26/13 09:22 

07/26/13 09:22 

Oil Fae 

Lab Sample ID: 160-2869-16 
Matrix: Solid 

Prepared 

0110611.312:35 

07/05/13 12:3b 

07/05/13 12:35 

07/05/13 12:35 

Analyzed 

· oii.26113 09:21 
07/26/13 09:21 

07/26/13 09:21 

07/26113 09:21 

07/05/1312:35 07/26/13 09:21 

07105113 12:35 07/26/13 09:21 

0"//0511312:35 07/26/13 09:21 

07/05/13 12:35 07/26/13 09:21 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07!05/1312:35 

0"//05/13 12:35 

07/05/1312'35 

07126/13 09:21 

07126/13 09:21 

07/26/13 09:21 

07/26113 09:21 

Ol/26/13 09:21 

07/26/13 09,21 

07/05/1312:35 07/26/13 09:21 

0/105/1312:35 07/26/13 09:21 

01/05/1312:35 07/26/13 09:21 

Oil Fae 

TestAmerica St. Louis 

7/30/2013 



PKG-TIB233-AC

75 of 78

Client Sample Results 
Clien.t: Shaw Environmental &Infrastructure CB&I 
ProjecUSite: Treasure Island 2013 

Client Sample ID: BINASPHALT"017-062613 
Date Collected: 06126113 09:07 

Date Received: 07101/13 09:15 

Method: GA-01-R * Radlum-226 & Other Ga1n1na Enlitters (GS) 

Analyte 

AcliniLim~227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lcad-210 

Lo<1d·212 

Lead-214 

Potassium-40 

Protactinium-231 

Hadiurn-27.6 

Radiurn-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

Result Qualifier 

-0.468 u 
0.426 

0-201 u 
0.500 

-0.00188 u 
2.10 

0.557 

0.441 

9.96 

-0.0405 u 
0.500 

0.426 

0.177 

1.28 u 
0.0374 u 

1.28 u 

0.557 

Count 

Uncert. 

(2a+/-) 

0.440 

0.160 

0.535 

0.121 

0.0536 

1.54 

0.101 

0.114 

1.37 

0.248 

0.121 

0.160 

0.0776 

1.35 

0.0850 

1.35 

0.101 

Client Sample ID: BINASPHALT-018"062613 
Date Collected: 06126113 09:09 

Date Received: 07101/'13 09:15 

Total 

Uncert. 

{2Q"+/-) 

0.452 

0.166 

0.535 

0.132 

0.0536 

1.56 

0.157 

0.128 

1.70 

0.249 

0.132 

0.166 

0.0797 

1.36 

0.0851 

1.36 

0.157 

Method: GA-01~R ~ Radium-226 & Other Ga1n1na Enlitters (GS) 

Analyte 

Actinium-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead·212 

Lead-214 

Potassiurn-40 

Protactinium-231 

Radium-226 

Radiwn-228 

Thallium-208 

Thorium-234 

Uranium-235 

Uraniurn-238 

Thorium 228 

Result Qualifier 

0.0640 u 
0.451 

0.520 u 
0.490 

0.000 u 
0.856 u 
0.537 

0,659 

7,99 

0.570 u 
0.490 

0.451 

0.161 

0.242 u 
0.127 u 
0.242 u 
0.537 

Count 

Uncert. 

(2a+I·) 

0.265 

0.309 

0.854 

0.154 

0.0481 

1.35 

0.132 

0.175 

1.91 

1.05 

0.154 

0.309 

0.0663 

0.500 

0.194 

0.500 

0.132 

Total 

Uncert. 

(2o+/-) 

0.265 

0.313 

0.856 

0.162 

0.0481 

1.35 

0.149 

0.188 

2.08 

1.05 

0.162 

0.313 

0.0684 

0.501 

0.194 

0.501 

0.149 

LOQ 

0.500 

LOQ 

0.500 
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MDC Unit 

0.717 pCi/g 

0.172 pCi/g 

0.934 pCi/g 

0.114 pCi/g 

0.0829 pCi/g 

2.03 pCi/g 

0.116 pCi/g 

0.126 pCi/g 

0.786 pCi/g 

1.70 pCi/g 

0.114 pCi/g 

0.172 pCi/g 

0.0763 pCilg 

1.77 pCi/g 

0.378 pCi/g 

1.77 pCi/g 

0.116 pCi/g 

MDC Unit 

1.42 pCi/g 

0.439 pCllg 

1.45 pCl/g 

0.130 pCi/g 

0.129 pCi/g 

2.30 pCi!g 

0.149 pCi/g 

0.181 pCi/g 

1.49 pCi/g 

2.07 pCi/g 

0.130 pCi/g 

0.439 pCi/g 

0.0660 pCi/g 

2.38 pCi/g 

0.519 pCi/g 

2.38 pCi/g 

0.149 pCi/g 

TestAmerica Job ID: 160-2869-2 

Lab Sample ID: 160·2869,17 
Matrix: Solid 

Prepared 

07105/1312:35 

07/05/13 12:35 

07/05/1312:35 

Analyzed 

07/26113 09:21 

07/26/13 09:21 

07/26/13 09:21 

07/05/1312:35 07/26/13 09:21 

07/05/1312:35 07/26/13 09:21 

07/05/13 12:35 01/26/13 09:21 

07/05/13 12:35 07/26/13 09:21 

07/05/13 12:35 07/26/13 09:21 

07/05/13 12:35 07/26/13 09:21 

07/05/13 12:35 

07/05/1312:35 

07105113 12:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/26113 09;21 

07/26/13 09:21 

07/26/13 09:21 

07/26/13 09:21 

07/26/13 09:21 

07/26/13 09:21 

07/26/13 09:21 

07/26!13 09;21 

Oil Fae 

Lab Sample ID: 160·2869-18 
Matrix: Solid 

Prepared 

61165/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/1312:35 

07/05/13 12:35 

07/05!13 12:35 

07/05/13 12:35 

07/05113 12'35 

Analyzed 

07126113 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26113 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09:52 

07/26/13 09,52 

07/05/1312:35 07/26/13 09:52 

07/05/1312:35 07/26/13 09:52 

07/05/1312:35 07/26/13 09:52 

Oil Fae 

TestAmerica St. Louis 

7/30/2013 
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QC Sample Results 
ClieQt: Shaw Environmental &Infrastructure CB&I 
Project/Site: Treasure Island 2013 

Method: GA-·01 ·R • Radium-226 & Other Gamma Emitters (GS) 

Lab Sample ID: MB 160-59237/1-A 
Matrix: Solid 
Analysis Batch: 63237 

Analyte 

Aclinium-227 

Actinium 228 

Bismuth-212 

Bismulh·214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

Potass!um-40 

Protact!niurn-231 

Radium-226 

Radium-228 

ThaHium-208 

Thorium-234 

Uranium-235 

Uranium-238 

Thorium 228 

MB MB 

Result Qualifier 

-0,002287 u 

0.07784 u 
-0.06682 u 
0.06980 u 

-0.007820 u 
0.2070 u 

0.01858 u 
0.1141 u 

-OA022 U 

0.2346 u 
0.06980 u 
0.07784 u 
0.01546 u 

0.2960 u 
0.1055 u 
0.2960 u 

0.01858 u 

Lab Sample ID: LCS 160·59237/2-A 
Matrix: Solid 
Analysis Batch: 63238 

Analyte 

Americium-241 

Ceslum-137 

Coba!t-60 

Lab Sample ID: 160-2869-1 DU 
Matrix: Solid 
Analysis Batch: 63251 

Analyte 

Acliniurn-227 

Actinium 228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-210 

Lead-212 

Lead-214 

PotassiurnAO 

Protactinium-231 

Radium-226 

Radium-228 

Thallium-208 

Sample Sample 

Result Qual 

0.251 u 
0.455 

0.614 u 
0.694 

-0.00191 u 
0.561 u 
0.474 

0.781 

9.40 

-0.349 u 
0.694 

0.455 

0.141 

Spike 

Added 

97.6 

31.7 

25.0 

Count 

Un cert 

(2u+/-) 

0.210 

0.102 

0.439 

0.0628 

0.0449 

0.912 

0.0654 

0.0903 

1.70 

0,745 

0.0628 

0.102 

0,0405 

0.382 

0.0999 

0.382 

0.0654 

Total 

Uncert. 

(2o+/-) 

0.210 

0.102 

0.439 

0.0632 

0.0449 

0.912 

0.0654 

0.0911 

1.70 

0,745 

0.0632 

0.102 

0.0406 

0.383 

0.100 

0.383 

0.0654 

LCS LCS 

Result Qual 

101.8 

31.69 

24.80 

OU DU 

Result Qua! 

0.1326 u 
0.3680 

0.3598 u 
OJ060 

0.01095 u 
0.8232 u 
0.5599 

0.8117 

8.309 

0.9200 

0.7060 

0.3680 

0.1116 

LOQ 

0.500 

Total 

Uncert. 

(2a+/-) 

10.7 

3.37 

2.54 

Total 

Uncert. 

(2a+I·) 

0.171 

0.138 

0.404 

0.147 

0.0306 

0.823 

0.110 

0.152 

1.38 

0.552 

0.147 

0.138 

0.0432 

Page 20 of 22 

TestAmerica Job ID: 160-2869·2 

Client Sa1nple ID: Method Blank 
Prep Type: Total/NA 

Prep Batch: 59237 

MDC Unit 

0.380 pCi/g 

0.200 pCi/g 

0.825 pCi/g 

0.124 pCi/g 

0.0822 pCi/g 

1.67 pCi/g 

0.127 pCi/g 

0.126 pCi/g 

1.31 pCi/g 

1.33 pCi/g 

0.124 pCi/g 

0.200 pCi/g 

O.fff85 pCifg 

1.54 pCi/g 

0.225 pCifg 

1.54 pCi/g 

0.127 pCi/g 

Prepared 

07/05/1312:35 

07105113 12:35 

07/05/1312:35 

07/05/13 12:35 

07/05/1312:35 

ffrt05/13 12:35 

07/05/1312:35 

07/05/13 12:35 

07/05/13 12:35 

07/05/13 12:35 

Analyzed 

07/26/13 09:14 

07/26/13 09:14 

07126/13 09: 14 

07/26/13 09:14 

07/26/13 09:14 

07/26/13 09:14 

07/26113 09:14 

07/26/13 09:14 

07/26/13 09:14 

07/26/13 09:14 

07/05/13 12:35 07/26/13 09:14 

07/05/13 12:35 07/26/13 09:14 

07/05/13 12:35 07/26/13 09:14 

07105113 12:35 07/26/13 09:14 

07/05/13 12:35 07/26/13 09:14 

07/05/13 12:35 07/26/13 09:14 

07/05/1312:35 07126/13 09:14 

Dil Fae 

Client Sample ID: Lab Control Sample 
Prep Type: Total/NA 

Prep Batch: 59237 

LOQ 

LOQ 

0.500 

MDC Unit 

1.12 ·pc1tg 

0.261 pCi/g 

0.168 pCi/g 

%Rec 

104 

100 

99 

%Rec. 

Limits 

87 -116 

87 - 120 

87 -115 

Client Sample ID: BINASPHAL:r-001·062613 
Prep Type: Total/NA 

Prep Batch: 59237 

MDC Unit 

0.281 pCi/g 

0.193 pCifg 

0.651 pCi/g 

0. 103 pCi/g 

0.0538 pCifg 

1.32 pCi/g 

0.0819 pCi/g 

0.101 pCi/g 

0.581 pCi/g 

0.904 pCi/g 

0.103 pCi/g 

0, 193 pCi/g 

0.0562 pCi/g 

RER 

RER Limit 

0.30 

0.30 

0.28 

0.04 

0,14 

0.14 

0.39 

0.1 

0.35 

0.76 

0.04 

0.30 

0.29 

TestAmerica St Louis 

7/30/2013 
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QC Sample Results 
' Client: Shaw Environmental &Infrastructure CB&I 

Proj8cVSite: Treasure Island 2013 

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued) 

Lab Sample ID: 160-2869-1 DU 

Matrix: Solid 
Analysis Batch: 63251 

Sample Sample 

Analyte Result Qua I 

Thorium-234 -0.0389 u 
Uranium-235 0.121 u 
Uranium-238 -0.0389 u 
Thorium 228 0.474 

Total 

DU DU Uncert. 

Result Qua I (2o+/-) LOQ 

0.3134 u 0.356 

0.07596 u 0.188 

0.3134 u 0.356 

0.5599 0.110 
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TestAmerica Job ID: 160-2869-2 

Client Sample ID: BINASPMALT-001-062613 

Prep Type: Total/NA 
Prep Batch: 59237 

RER 
MDC Unit RER Limit 

1.44 pCi/g 0.87 

0.323 pCi/g 0.10 

1.44 pCi/g 0.87 

0.0819 pCl/g 0.39 

TestAmerica St. Louis 

7/30/2013 
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' 
QC Association Summary 

Client: Shaw Environmental &Infrastructure CB&l TestAmerica Job ID: 160-2869-2 
ProfectJSite: Treasure Island 2013 

Rad 

Prep Batch: 59237 

Lab Sample ID Client Sample 10 Prep Type Matrix Method Prep Balch 

160-2869·1 BINASPHAL T-001-062613 Total/NA Solid Fill __ Geo·21 

160-2869-1 DU B1NASPHAL T-001-062613 Total/NA Solid Fill_Geo-21 

160·2869-2 BlNASPHALT-002-062613 Total/NA Solid Fill_Geo-21 

160-2869-3 BINASPHALT-003-062613 Total/NA Solid FiU. Geo-21 

160-2869-4 BINASPl-IAL T-004-062613 Total/NA Solld Frn_.Geo-21 

160-2869-5 B!NASPHAL T-005-062613 Total/NA Solid FilLGeo-21 

160-2869-6 BINASPHALT-006-062613 Total/NA Solid Fi!C_Geo-21 

160-2869-7 BINASPHALT-007-062613 Total/NA Solid Fil!_Geo-21 

160-2869-8 BINASPHALT-008-062613 Total/NA Solid Fill_ Geo-21 

160-2869-9 BINASPHALT-009-062613 Tota1/NA Solid Fill_Geo-21 

160-2869-10 Bl NASPHAL T-010-062613 Total/NA Solid Fill._Geo-21 

160-2869-11 BINASPHALT-011-062613 Total/NA Solid Fill __ Geo-21 

160-2869-12 BINASPHALT-012-062613 Total/NA Solid Fill_Geo-21 

160-2869-13 BINASPHALT-013-062613 Total/NA Solid FilLGeo-21 

160-2869-14 BINASPHALT-014-062613 Total/NA Solid Frn __ Geo-21 

160-2869-15 BINASPHALT-015-062613 Total/NA Solid Fill_Geo-21 

160-2869-16 BINASPHAL T-016-062613 Total/NA Solid Fill_Geo-21 

160-2869-17 BINASPHALT-017-062613 Total/NA Solid Fill. __ Geo-21 

160-2869-18 BlNASP/-IAL T-018-062613 Total/NA Solid Fill_Geo-21 

LCS 160-59237/2-A Lab Control Sample Total/NA Solid Fil!_Geo-21 

MB 160-59237 /1-A Method Blank Total/NA Solid Fill__Geo-21 

TestAmerica St. Louis 
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Grider, Kathryn

From: Schul, Raymond
Sent: Wednesday, August 28, 2013 1:58 PM
To: Grider, Kathryn
Subject: FW: NSTI - Waste Bin Characterization Data  - Package #7

 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Edwards, Zachary L CIV SEA 04 04N [mailto:zachary.edwards@navy.mil]  
Sent: Wednesday, August 28, 2013 12:41 PM 
To: Schul, Raymond 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Doremus, Steve W CIV SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N
Subject: RE: NSTI ‐ Waste Bin Characterization Data ‐ Package #7 
 
Ray, 
  I have reviewed the data provided for the waste bins associated with Package #7 TI Building 233 and agree that 
this material should be classified as non‐LLRW with no radioactivity distinguishable above background. I also understand 
that details will be provided at a later date concerning the final disposition of this material. 
 
Zach 
 
 
CONFIDENTIALITY NOTICE: This electronic message is intended to be viewed only by the individual or entity to whom it is 
addressed. It may contain information that is privileged, confidential and exempt from disclosure under applicable law. 
Any dissemination, distribution or copying of this communication is strictly prohibited without prior permission. If the 
reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to 
the intended recipient, or if you have received this communication in error, please notify me immediately by return e‐
mail and delete the original message and any copies of it from your computer system. 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Schul, Raymond [mailto:raymond.schul@CBIFederalServices.com]  
Sent: Wednesday, August 28, 2013 13:24 
To: Edwards, Zachary L CIV SEA 04 04N 
Cc: Konzen, Anthony CTR NAVFACHQ, BRAC PMO; Messer, Ulrika 
Subject: NSTI ‐ Waste Bin Characterization Data ‐ Package #7 
 
— Treasure Island — 
 
Building 233 Asphalt Waste Characterization 
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as cover material for potential future use on 
Treasure Island.  
 
  
 
NOTE: Prior to use of this asphalt as cover material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
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Waste Bins:  PT‐1106, PT‐2079, PT‐2415, PT‐2428, PT‐2984, HT‐1478, HT‐1481, PT‐1116, PT‐1356, PT‐2355, PT‐2366, PT‐
2408, PT‐2410, PT‐2455, PT‐2712, PT‐3435, PT‐3439 
 
  
 
The attached data supports the radiological clearance of asphalt that was removed from the Building 233 site. The 
asphalt was excavated from the western region of the B233 footprint and placed in seventeen bins for staging as non‐
LLRW. Field survey data and asphalt waste characterization sample data obtained from each bin are provided in the 
attachments. 
 
  
 
The following survey and sampling were performed: 
 
∙         Gamma walkover surveys (GWS) were performed on asphalt surfaces at the Building 233 site. GWS measurements 
greater than the instrument‐specific scan Investigation Level (IL) were used to identify locations for follow‐up one 
minute gamma static count rate surveys. Asphalt was removed from areas where GWS count rate measurements were 
greater than the instrument‐specific scan IL or static measurements were greater than the instrument‐specific static IL.  
This asphalt (approximately 400 cy) was disposed of as LLRW. 
 
  
 
∙         Thirty random static gamma count rate measurements were collected from the west side of the B233 footprint 
where GWS measurements were less than the GWS IL. This asphalt was removed from this area and staged as non‐
LLRW. The highest gamma static measurement was recorded for each area surveyed and provided in Attachment B. 
 
  
 
∙         A GWS of the soil surface was performed following removal of the asphalt.  GWS measurements greater than the 
instrument‐specific scan IL were used to identify locations for follow‐up gamma static count rate surveys. All follow‐up 
gamma static count rate measurements were less than the instrument‐specific static IL. See Attachment C.  
 
  
 
∙         Waste characterization samples were collected at random locations in the waste bins. Composite and individual 
samples were analyzed for 226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1.3 
pCi/g.  See Attachment D.    
 
  
 
∙         Additional characterization samples were collected following the unloading of the asphalt from within the listed 
bins. Utilizing Field Work Variance‐013, the asphalt was spread in an approximate 6” single layer on a poly covered 
screening pad. Static measurements and asphalt samples were obtained at each of the 18 sampling locations.  Samples 
were analyzed for 226Ra by gamma spectroscopy and results reported 226Ra concentrations less than 1 pCi/g. See 
Attachment E.    
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Conclusions:  The asphalt that was excavated from the western region of the building footprint was surveyed and 
sampled for waste characterization.  GWS surveys were performed prior to the removal of the asphalt. Gamma static 
count rate surveys were performed at 30 randomly selected areas, and an additional GWS was performed on the newly 
exposed soil; all gamma static count rate measurements were below the instrument specific static IL.  18 additional 
characterization samples were obtained. All asphalt samples were analyzed for 226Ra by gamma spectroscopy; sample 
results were less than 1.3 pCi/g.   
 
  
 
Shaw has established this asphalt as non‐radiologically impacted.   
 
  
 
Shaw requests Navy/RASO concurrence for the staging of this material as cover material for potential future use on 
Treasure Island.  
 
  
 
NOTE: Prior to use of this asphalt as cover material on Treasure Island, area specific use plan(s) shall receive additional 
NAVY/RASO review and use concurrence.   
 
  
 
Thank you 
 
  
 
Description: Description: Description: Description: cid:_1_0AD725A00AD721CC001388C386257B11 
 
Raymond A. Schul  
 
Radiological Operations Manager 
 
Federal Services 
 
Tel:  +1 415.398.6547 x227 
 
Cell: +1 518.496.5533 
 
raymond.schul@CBIFederalServices.com <mailto:virgilio.gernale@CBI.com>  
 
  
 
CB&I 
 
950 Avenue M 
 
Treasure Island 
 
San Francisco, CA 94130 
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United States of America 
 
www.CBI.com <http://www.cbi.com/>  
 
  
 
  
 
________________________________ 
 
This e‐mail and any attached files may contain CB&I Federal Services LLC (or its affiliates) confidential and privileged 
information. This information is protected by law and/or agreements between CB&I Federal Services LLC (or its affiliates) 
and either you, your employer or any contract provider with which you or your employer are associated. If you are not 
an intended recipient, please contact the sender by reply e‐mail and delete all copies of this e‐mail; further, you are 
notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly 
prohibited.  
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Utility Line Elevated Sample Results Table 

Sample Identification Sample Media Type of Sample 226Ra Results (pCi/g) 

TIB233-SOILPIPECHAR-112-1012 Soil Waste Characterization 4.05 

TIB233-SOILPIPECHAR-103-0912 Sediment Waste Characterization 20.8 

TIBKG-B233-SOILPIPE-011-0612 Soil Waste Characterization 2.97 

TIBKG-B233-SOILPIPE-014-0812 Soil Waste Characterization 1.82 

TIB233-SOILPIPE-003-0612 Soil Waste Characterization 68.1 

TIB233-SOILPIPECHAR-105-0912 Soil Waste Characterization 4.29 

TIB233-SOILPIPECHAR-104-0912 Sediment Waste Characterization 78.9 

TIBKG-B233-SOILPIPE-008-0612 Soil Waste Characterization 4.64 

TIB233-SOILPIPE-001-0612 Soil Waste Characterization 38.5 

TIB233-SOILPIPE-002-0612 Soil Waste Characterization 40.7 

TIBKG-B233-SOILPIPE-007-0612 Soil Waste Characterization 8.57 

TIB233-SOILPIPECHAR-115-1012 Soil Waste Characterization 123 

TI-B233PIPE3-BI-004-07092013 Soil Waste Characterization 1.81 

TI-B233PIPE3-BI-001-07092013 Soil Waste Characterization 7.98 
Notes: 
*Sample with highest activity is highlighted 

 
 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-2973-2
Client Project/Site: Treasure Island 2013

For:
Shaw Environmental &Infrastructure  CB&I
4005 Port Chicago Highway
Concord, California 94520-1120

Attn: Ms. Patricia Flynn

Authorized for release by:
8/14/2013 5:02:02 PM

Erika Gish, Project Manager I
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-2973-2

Project/Site: Treasure Island 2013

Job ID: 160-2973-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Shaw Environmental &Infrastructure  CB&I

Project: Treasure Island 2013

Report Number: 160-2973-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
Page 3 of 15 8/14/2013
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Case Narrative
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-2973-2

Project/Site: Treasure Island 2013

Job ID: 160-2973-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 7/12/2013 8:40 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 21.0º C.

RADIUM 226 (21 DAY INGROWTH)

Samples TI-B233PIPE3-BI-001-07092013 (160-2973-1), TI-B233PIPE3-BI-002-07092013 (160-2973-2), TI-B233PIPE3-BI-003-07092013 

(160-2973-3), TI-B233PIPE3-BI-004-07092013 (160-2973-4), TI-B233PIPE3-BI-005-07092013 (160-2973-5) and 

TI-B233PIPE3-BI-006-07092013 (160-2973-6) were analyzed for Radium 226 (21 day ingrowth) in accordance with DOE GA-01-R. The 

samples were prepared on 07/16/2013 and analyzed on 08/06/2013. 

The reporting limit for Radium-226 analyzed by gamma spectroscopy was not met due to the presence of activity in the sample. The data 

is reported with the MDC achieved.  TI-B233PIPE3-BI-002-07092013 (160-2973-2)

No other difficulties were encountered during the Radium 226 by gamma analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
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1234567891011

a 
Shaw Environmental and Infrastructure Inc. (a CB&I company) 

Federal Services Division 

14005 Port Chicago Hwy 
Concord, CA 94520 I 

Project Manager: Ulrika Messer 
(Name & phone 'If) 

Send Report To: Patricia Flynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 

City: Concord, CA, 94520 

Sampler"s Name(s): P. P~~.,,, 

Sample ID Number Sample Description 

Tl-8233Pipe3-Bl-001-07092013 Sample from breach at pipe #3 

TI-B233Pipe3-Bl-002-07092013 
Sediment sample from inside 
pipe #3 

TI-B233Pipe3-Bl-003-07092013 Sample from breach at pipe #3 

Tl-B233Pipe3-Bl-004-07092013 Sample from under pipe #3 

Tl-B233Pipe3-Bl-005-07092013 Sample from under pipe #3 

TI-B233Pipe3-Bl-006-07092013 Sample from under pipe #3 

CHAIN OF CUSTODY Ctq 
J 

Project Name I Location: 8233 Pipe 3 additional samples 

Purchase Order#: 855490 

Shipment Date: 7/Joh9 
Waybill Number: 14 G.Gv S.,.5 o I ~LI~ ~2' '°(" 
Lab Destination: TestAmerica St Loius 

Lab Contact Name I ph. #: Erika Starman 

Preservative (water) 

Collection lnfonnation !!! Preservative (soil) .. 
)( <: 

Date Time Method 
E -~ Container Type .. 0 0 ::;: .. " 

07/09/13 oq11s G s 1 16 oz Plastic 

07/09/13 oarc:;I\ G s 1 16 oz Plastic 

07/09/13 G s 1 16 oz Plastic 
UtJ5 

07/09/13 
1~33 

G s 1 16 oz Plastic 

07/09/13 
1.SSI G s 1 16 oz Plastic 

07/09/13 ii.too G s 1 16 oz Plastic 

A 
If • 

/V 

Special Instructions: 
7 days ingrown draft and follow with 21 days final 

D 24-hr X 48-hr 
Level Of QC Required: 

D 3-day D 7-day 
I 

Standard TAT D 
II 

Ill 
Project Specific: 

c: .. 
(.) 

U> .. 
E 
E .. 
0 

NIA 

x 
x 
x 
x 
x 
x 

Relinquished By: 
(!_~/__) Date7-1/-1'?> Recen~. f?.tJA ,/ L Date:/l·~.2..£. ~ 

nme: (Ja.o o Time: ·. ,. , 

Relinquished By: Date: Receive(!.$y: Date: 0~¥0 

Time: nme: 

Ref. Document# Tl Building 233 Pipe 3 EMAC_019 

Page _1 _ of __ 1 

Analyses Requested 

~ 
i2 
'1. 

.fl 
"' 0:: 
e 
::l 
<tJ 
0 
c. 
)( 
w 

(,P 

J5 

'1 
6 
5 
5 

Method Codes 

C= Composite G =Grab 

Matrix Codes 

DW = Drinking Water SO=Soil 

GW = Ground Water SL=Sludge 

WW =Waste Wat.er CP = Chip Samples 

A = Air ABS=Asbestos, PO=Pipe Openning 

• 



Login Sample Receipt Checklist

Client: Shaw Environmental &Infrastructure  CB&I Job Number: 160-2973-2

Login Number: 2973

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

FalseSamples were received on ice. Thermal preservation not required.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. Thermal preservation not required.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis

Page 7 of 15 8/14/2013

1

2

3

4

5

6

7

8

9

10

11



Method Summary
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Method Method Description LaboratoryProtocol

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-2973-1 TI-B233PIPE3-BI-001-07092013 Solid 07/09/13 09:45 07/12/13 08:40

160-2973-2 TI-B233PIPE3-BI-002-07092013 Solid 07/09/13 09:55 07/12/13 08:40

160-2973-3 TI-B233PIPE3-BI-003-07092013 Solid 07/09/13 11:05 07/12/13 08:40

160-2973-4 TI-B233PIPE3-BI-004-07092013 Solid 07/09/13 13:33 07/12/13 08:40

160-2973-5 TI-B233PIPE3-BI-005-07092013 Solid 07/09/13 13:51 07/12/13 08:40

160-2973-6 TI-B233PIPE3-BI-006-07092013 Solid 07/09/13 14:00 07/12/13 08:40

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Lab Sample ID: 160-2973-1Client Sample ID: TI-B233PIPE3-BI-001-07092013
Matrix: SolidDate Collected: 07/09/13 09:45

Date Received: 07/12/13 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.353 U

(2σ+/-)

0.619

(2σ+/-)

108/06/13 10:0907/16/13 13:00pCi/g0.931

LOQ MDC

0.618

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/16/13 13:00 08/06/13 10:09 10.5840.3370.335U0.407Actinium 228

pCi/g 07/16/13 13:00 08/06/13 10:09 12.171.221.22U0.322Bismuth-212

pCi/g 07/16/13 13:00 08/06/13 10:09 10.2541.060.6567.98Bismuth-214

pCi/g 07/16/13 13:00 08/06/13 10:09 10.1680.09370.0937U0.0202Cesium-137

pCi/g 07/16/13 13:00 08/06/13 10:09 14.443.113.10U1.98Lead-210

pCi/g 07/16/13 13:00 08/06/13 10:09 10.2810.2440.2350.502Lead-212

pCi/g 07/16/13 13:00 08/06/13 10:09 10.3870.9200.5177.32Lead-214

pCi/g 07/16/13 13:00 08/06/13 10:09 11.052.572.2811.7Potassium-40

pCi/g 07/16/13 13:00 08/06/13 10:09 15.091.461.46U0.925Protactinium-231

pCi/g 07/16/13 13:00 08/06/13 10:09 10.2540.5001.060.6567.98Radium-226

pCi/g 07/16/13 13:00 08/06/13 10:09 10.5840.3370.335U0.407Radium-228

pCi/g 07/16/13 13:00 08/06/13 10:09 10.1880.1200.119U0.134Thallium-208

pCi/g 07/16/13 13:00 08/06/13 10:09 14.520.6910.689U0.469Thorium-234

pCi/g 07/16/13 13:00 08/06/13 10:09 11.220.4210.420U0.278Uranium-235

pCi/g 07/16/13 13:00 08/06/13 10:09 14.520.6910.689U0.469Uranium-238

pCi/g 07/16/13 13:00 08/06/13 10:09 10.2810.2440.2350.502Thorium 228

Lab Sample ID: 160-2973-2Client Sample ID: TI-B233PIPE3-BI-002-07092013
Matrix: SolidDate Collected: 07/09/13 09:55

Date Received: 07/12/13 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0336 U

(2σ+/-)

1.92

(2σ+/-)

108/06/13 10:0707/16/13 13:00pCi/g3.21

LOQ MDC

1.92

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/16/13 13:00 08/06/13 10:07 11.981.191.19U0.604Actinium 228

pCi/g 07/16/13 13:00 08/06/13 10:07 15.803.413.41U-0.0491Bismuth-212

pCi/g 07/16/13 13:00 08/06/13 10:07 10.89310.82.17102Bismuth-214

pCi/g 07/16/13 13:00 08/06/13 10:07 10.4871.221.22U-0.0165Cesium-137

pCi/g 07/16/13 13:00 08/06/13 10:07 111.19.008.5025.2Lead-210

pCi/g 07/16/13 13:00 08/06/13 10:07 10.6860.4940.492U0.330Lead-212

pCi/g 07/16/13 13:00 08/06/13 10:07 10.97411.01.70105Lead-214

pCi/g 07/16/13 13:00 08/06/13 10:07 15.096.486.2217.7Potassium-40

pCi/g 07/16/13 13:00 08/06/13 10:07 111.34.494.49U0.649Protactinium-231

pCi/g 07/16/13 13:00 08/06/13 10:07 10.8930.50010.82.17102Radium-226

pCi/g 07/16/13 13:00 08/06/13 10:07 11.981.191.19U0.604Radium-228

pCi/g 07/16/13 13:00 08/06/13 10:07 10.5270.3120.312U0.00934Thallium-208

pCi/g 07/16/13 13:00 08/06/13 10:07 111.321.721.7U-0.392Thorium-234

pCi/g 07/16/13 13:00 08/06/13 10:07 13.161.901.90U0.295Uranium-235

pCi/g 07/16/13 13:00 08/06/13 10:07 111.321.721.7U-0.392Uranium-238

pCi/g 07/16/13 13:00 08/06/13 10:07 10.6860.4940.492U0.330Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Lab Sample ID: 160-2973-3Client Sample ID: TI-B233PIPE3-BI-003-07092013
Matrix: SolidDate Collected: 07/09/13 11:05

Date Received: 07/12/13 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.253 U

(2σ+/-)

0.330

(2σ+/-)

108/06/13 10:0907/16/13 13:00pCi/g0.542

LOQ MDC

0.329

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/16/13 13:00 08/06/13 10:09 10.2180.1480.1440.333Actinium 228

pCi/g 07/16/13 13:00 08/06/13 10:09 10.9960.6090.607U0.489Bismuth-212

pCi/g 07/16/13 13:00 08/06/13 10:09 10.08180.2010.1671.08Bismuth-214

pCi/g 07/16/13 13:00 08/06/13 10:09 10.07920.04440.0444U0.0108Cesium-137

pCi/g 07/16/13 13:00 08/06/13 10:09 11.591.021.02U0.417Lead-210

pCi/g 07/16/13 13:00 08/06/13 10:09 10.09700.1040.08600.449Lead-212

pCi/g 07/16/13 13:00 08/06/13 10:09 10.08200.1830.1361.19Lead-214

pCi/g 07/16/13 13:00 08/06/13 10:09 10.6231.971.5711.7Potassium-40

pCi/g 07/16/13 13:00 08/06/13 10:09 11.640.2340.234U0.0863Protactinium-231

pCi/g 07/16/13 13:00 08/06/13 10:09 10.08180.5000.2010.1671.08Radium-226

pCi/g 07/16/13 13:00 08/06/13 10:09 10.2180.1480.1440.333Radium-228

pCi/g 07/16/13 13:00 08/06/13 10:09 10.05050.06770.06450.197Thallium-208

pCi/g 07/16/13 13:00 08/06/13 10:09 11.590.3750.374U0.306Thorium-234

pCi/g 07/16/13 13:00 08/06/13 10:09 10.2200.1420.141U0.173Uranium-235

pCi/g 07/16/13 13:00 08/06/13 10:09 11.590.3750.374U0.306Uranium-238

pCi/g 07/16/13 13:00 08/06/13 10:09 10.09700.1040.08600.449Thorium 228

Lab Sample ID: 160-2973-4Client Sample ID: TI-B233PIPE3-BI-004-07092013
Matrix: SolidDate Collected: 07/09/13 13:33

Date Received: 07/12/13 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.313 U

(2σ+/-)

0.218

(2σ+/-)

108/06/13 10:1007/16/13 13:00pCi/g0.321

LOQ MDC

0.214

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/16/13 13:00 08/06/13 10:10 10.3610.1640.161U0.287Actinium 228

pCi/g 07/16/13 13:00 08/06/13 10:10 11.430.7900.790U0.0413Bismuth-212

pCi/g 07/16/13 13:00 08/06/13 10:10 10.1170.3050.2401.81Bismuth-214

pCi/g 07/16/13 13:00 08/06/13 10:10 10.1120.1530.153U-0.0233Cesium-137

pCi/g 07/16/13 13:00 08/06/13 10:10 11.741.261.25U1.20Lead-210

pCi/g 07/16/13 13:00 08/06/13 10:10 10.1430.1280.1130.464Lead-212

pCi/g 07/16/13 13:00 08/06/13 10:10 10.1770.3120.2252.07Lead-214

pCi/g 07/16/13 13:00 08/06/13 10:10 10.7012.301.8513.3Potassium-40

pCi/g 07/16/13 13:00 08/06/13 10:10 11.760.8920.889U0.689Protactinium-231

pCi/g 07/16/13 13:00 08/06/13 10:10 10.1170.5000.3050.2401.81Radium-226

pCi/g 07/16/13 13:00 08/06/13 10:10 10.3610.1640.161U0.287Radium-228

pCi/g 07/16/13 13:00 08/06/13 10:10 10.07790.06370.06240.121Thallium-208

pCi/g 07/16/13 13:00 08/06/13 10:10 12.700.08990.0896U0.0644Thorium-234

pCi/g 07/16/13 13:00 08/06/13 10:10 10.5970.6770.676U-0.221Uranium-235

pCi/g 07/16/13 13:00 08/06/13 10:10 12.700.08990.0896U0.0644Uranium-238

pCi/g 07/16/13 13:00 08/06/13 10:10 10.1430.1280.1130.464Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Lab Sample ID: 160-2973-5Client Sample ID: TI-B233PIPE3-BI-005-07092013
Matrix: SolidDate Collected: 07/09/13 13:51

Date Received: 07/12/13 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.161 U

(2σ+/-)

0.276

(2σ+/-)

108/06/13 10:1207/16/13 13:00pCi/g0.460

LOQ MDC

0.275

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/16/13 13:00 08/06/13 10:12 10.09480.1470.1400.458Actinium 228

pCi/g 07/16/13 13:00 08/06/13 10:12 10.6730.4140.412U0.342Bismuth-212

pCi/g 07/16/13 13:00 08/06/13 10:12 10.1060.1910.1571.05Bismuth-214

pCi/g 07/16/13 13:00 08/06/13 10:12 10.06230.02400.0240U0.000Cesium-137

pCi/g 07/16/13 13:00 08/06/13 10:12 11.801.071.07U0.512Lead-210

pCi/g 07/16/13 13:00 08/06/13 10:12 10.08620.09200.07690.391Lead-212

pCi/g 07/16/13 13:00 08/06/13 10:12 10.08270.1690.1311.02Lead-214

pCi/g 07/16/13 13:00 08/06/13 10:12 10.5851.621.2410.3Potassium-40

pCi/g 07/16/13 13:00 08/06/13 10:12 11.060.6150.612U0.519Protactinium-231

pCi/g 07/16/13 13:00 08/06/13 10:12 10.1060.5000.1910.1571.05Radium-226

pCi/g 07/16/13 13:00 08/06/13 10:12 10.09480.1470.1400.458Radium-228

pCi/g 07/16/13 13:00 08/06/13 10:12 10.04800.05030.04780.151Thallium-208

pCi/g 07/16/13 13:00 08/06/13 10:12 11.550.4860.483U0.529Thorium-234

pCi/g 07/16/13 13:00 08/06/13 10:12 10.3490.06180.0617U0.0273Uranium-235

pCi/g 07/16/13 13:00 08/06/13 10:12 11.550.4860.483U0.529Uranium-238

pCi/g 07/16/13 13:00 08/06/13 10:12 10.08620.09200.07690.391Thorium 228

Lab Sample ID: 160-2973-6Client Sample ID: TI-B233PIPE3-BI-006-07092013
Matrix: SolidDate Collected: 07/09/13 14:00

Date Received: 07/12/13 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0690 U

(2σ+/-)

0.113

(2σ+/-)

108/06/13 10:1207/16/13 13:00pCi/g0.951

LOQ MDC

0.113

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/16/13 13:00 08/06/13 10:12 10.2030.1380.1350.307Actinium 228

pCi/g 07/16/13 13:00 08/06/13 10:12 10.8680.5240.523U0.379Bismuth-212

pCi/g 07/16/13 13:00 08/06/13 10:12 10.1500.1230.1160.378Bismuth-214

pCi/g 07/16/13 13:00 08/06/13 10:12 10.07500.04160.0416U0.00904Cesium-137

pCi/g 07/16/13 13:00 08/06/13 10:12 12.281.531.53U0.228Lead-210

pCi/g 07/16/13 13:00 08/06/13 10:12 10.1150.1040.09480.329Lead-212

pCi/g 07/16/13 13:00 08/06/13 10:12 10.1150.1250.1090.576Lead-214

pCi/g 07/16/13 13:00 08/06/13 10:12 10.5281.731.3910.0Potassium-40

pCi/g 07/16/13 13:00 08/06/13 10:12 11.820.2700.270U0.000Protactinium-231

pCi/g 07/16/13 13:00 08/06/13 10:12 10.1500.5000.1230.1160.378Radium-226

pCi/g 07/16/13 13:00 08/06/13 10:12 10.2030.1380.1350.307Radium-228

pCi/g 07/16/13 13:00 08/06/13 10:12 10.04360.04710.04460.146Thallium-208

pCi/g 07/16/13 13:00 08/06/13 10:12 11.571.131.13U0.886Thorium-234

pCi/g 07/16/13 13:00 08/06/13 10:12 10.3130.1610.160U0.118Uranium-235

pCi/g 07/16/13 13:00 08/06/13 10:12 11.571.131.13U0.886Uranium-238

pCi/g 07/16/13 13:00 08/06/13 10:12 10.1150.1040.09480.329Thorium 228
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QC Sample Results
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-60802/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65543 Prep Batch: 60802

Actinium-227

Analyte

U 108/08/13 03:0407/16/13 13:00pCi/g0.541

MDCLOQ

0.1920.192

(2σ+/-) (2σ+/-)

MB

0.07486

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

108/08/13 03:0407/16/13 13:00pCi/g0.4310.1430.142U0.1012Actinium 228

108/08/13 03:0407/16/13 13:00pCi/g1.650.2180.218U0.0000Bismuth-212

108/08/13 03:0407/16/13 13:00pCi/g0.2150.1250.125U0.07502Bismuth-214

108/08/13 03:0407/16/13 13:00pCi/g0.1360.07290.0729U-0.01955Cesium-137

108/08/13 03:0407/16/13 13:00pCi/g2.561.171.17U0.004186Lead-210

108/08/13 03:0407/16/13 13:00pCi/g0.1220.07030.0698U0.06747Lead-212

108/08/13 03:0407/16/13 13:00pCi/g0.1820.1080.108U0.08174Lead-214

108/08/13 03:0407/16/13 13:00pCi/g3.1912.512.5U-0.3131Potassium-40

108/08/13 03:0407/16/13 13:00pCi/g2.950.1760.175U-0.09682Protactinium-231

108/08/13 03:0407/16/13 13:00pCi/g0.2150.5000.1250.125U0.07502Radium-226

108/08/13 03:0407/16/13 13:00pCi/g0.4310.1430.142U0.1012Radium-228

108/08/13 03:0407/16/13 13:00pCi/g0.1020.04870.0487U0.0006703Thallium-208

108/08/13 03:0407/16/13 13:00pCi/g1.901.461.46U-0.2653Thorium-234

108/08/13 03:0407/16/13 13:00pCi/g0.5080.2090.209U-0.03010Uranium-235

108/08/13 03:0407/16/13 13:00pCi/g1.901.461.46U-0.2653Uranium-238

108/08/13 03:0407/16/13 13:00pCi/g0.1220.07030.0698U0.06747Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-60802/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65545 Prep Batch: 60802

Americium-241

Analyte

116-87103100.497.6 10.6 1.39

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.7 32.29 3.48 0.395 pCi/g 102 87 - 120

Cobalt-60 24.9 25.08 2.60 0.107 pCi/g 101 87 - 115

Client Sample ID: TI-B233PIPE3-BI-001-07092013Lab Sample ID: 160-2973-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65034 Prep Batch: 60802

Actinium-227

Analyte

10.56U-0.00633

3

0.353 U 0.0234 0.508

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.407 U 0.2981 U 0.229 0.393 pCi/g 0.19 1

Bismuth-212 0.322 U 0.2432 U 0.739 1.28 pCi/g 0.04 1

Bismuth-214 7.98 6.937 0.835 0.185 pCi/g 0.55 1

Cesium-137 0.0202 U -0.00518

3

U 0.0499 0.0896 pCi/g 0.18 1

Lead-210 1.98 U 3.480 2.00 2.62 pCi/g 0.29 1

Lead-212 0.502 0.4503 0.131 0.166 pCi/g 0.14 1

Lead-214 7.32 6.793 0.798 0.205 pCi/g 0.31 1

Potassium-40 11.7 12.17 2.27 1.21 pCi/g 0.1 1

Protactinium-231 0.925 U -0.05650 U 1.61 2.77 pCi/g 0.32 1

Radium-226 7.98 6.937 0.835 0.500 0.185 pCi/g 0.55 1

Radium-228 0.407 U 0.2981 U 0.229 0.393 pCi/g 0.19 1
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QC Sample Results
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: TI-B233PIPE3-BI-001-07092013Lab Sample ID: 160-2973-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65034 Prep Batch: 60802

Thallium-208

Analyte

10.060.12290.134 U 0.0764 0.109

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-234 0.469 U 0.2040 U 0.258 2.52 pCi/g 0.28 1

Uranium-235 0.278 U 0.07680 U 0.397 0.668 pCi/g 0.25 1

Uranium-238 0.469 U 0.2040 U 0.258 2.52 pCi/g 0.28 1

Thorium 228 0.502 0.4503 0.131 0.166 pCi/g 0.14 1
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QC Association Summary
TestAmerica Job ID: 160-2973-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 2013

Rad

Prep Batch: 60802

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-2973-1 TI-B233PIPE3-BI-001-07092013 Total/NA

Solid Fill_Geo-21160-2973-1 DU TI-B233PIPE3-BI-001-07092013 Total/NA

Solid Fill_Geo-21160-2973-2 TI-B233PIPE3-BI-002-07092013 Total/NA

Solid Fill_Geo-21160-2973-3 TI-B233PIPE3-BI-003-07092013 Total/NA

Solid Fill_Geo-21160-2973-4 TI-B233PIPE3-BI-004-07092013 Total/NA

Solid Fill_Geo-21160-2973-5 TI-B233PIPE3-BI-005-07092013 Total/NA

Solid Fill_Geo-21160-2973-6 TI-B233PIPE3-BI-006-07092013 Total/NA

Solid Fill_Geo-21LCS 160-60802/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-60802/1-A Method Blank Total/NA
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Case Narrative 
LOT NUMBER: F2F140417 

This report contains the analytical results for the four samples received under chain of custody by 
TestAmerica St. Louis on June 14, 2012. These samples are associated with your Treasure Island 
project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements except as noted on the following page. 

The test results in this report meet all NELAP requirements for parameters in which accreditations 
are held by Test.America St. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is 
an integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Due to limitations of the number of test codes available for use in the LIMS system there is only one 
code assigned for CWET analyses. All analyses in this report labeled with the SPLP designation 
refer to CA WET/STLC analyses. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt 
conditions and temperature of samples on receipt. 



TestAmerica St. Louis

LOT # F2F140417 3 of 385

Gamma Spectroscopy-Radium-226 & Hits (EML GA-01-R MOD) 
The reporting limit for Ra-226 analyzed by gamma spectroscopy was not met due to the presence of 
high activity in the sample. The data is reported with the MDA achieved 

Affected Samples: 
F2Fl40417 (3): TIB233-SOILPIPE-003-0612 

There were no other nonconformances or observations noted with any analysis on this lot. 
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F2F140417 CLIENT ANALYSIS SUMMARY Storage Loc: 

Project Manager: EKS Quote#: 70379 SDG: 

Project: Treasure Island 

PO#: 751067 OP Report to: Pat Flynn 

Client: 1352452 Shaw E & line 
#SMPS in LOT: 4 

Date Received: 

Analytical Due Date: 

Report Due Date: 

Report Type: W 

EDD Code: 99 

Receipt Confirmation Requested- patrlcla.flynn@shawgrp.com '*'RUSH Pb samples: also log In As Follow DODQSM- Client Memorandum 114 

Please add PO# from COC at login Login: Gamma 7/21 day· per client 3/22/12 

Log 7 day for dry/grind (-10 calendar day TAT) ·use gamma ra (th228) SAC· comment 7 day prelim count Log 21 day separate (-25 calendar days after prep) 

RAD: 7 day prelim TAT· dry/grind, count after 7 day lngrow count same geometry for 21 day (different lot) METALS: set AstoN when reporting rush Pb. Client may 

SAMPLE# CLIENT SAMPLE ID Client Matrix WORK ORDER 

RAD 
2012-06-14 

8 

2012-07-11 

2012-07-12 

Tl 8233-SOI LPI PE-001-0612 

SAMPLE COMMENTS: 

DATEffiME SAMPLED 

2012-06-121 1345 MT438 SOLID 

XX ZV 

XX 08 EML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID,GA-01-R MOD, Ra-226 
& Hits (Th228) 

SAMPLE# CLIENT SAMPLE ID 

2 Tl 8233-SOILPI PE-002-0612 

SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID,GA-01-R MOD, Ra-226 
& Hits (Th228) 

SAMPLE# CLIENT SAMPLE ID 

3 TI8233-SOILPIPE-003-0612 

SAMPLE COMMENTS: 

XX ZV RAD SOLID, RAD 
SCREEN SCREEN 

RA IN-HOUSE RAD 
SCREEN 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

DQ DODQSMV3 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATErriME SAMPLED 

2012-06-12 I 1435 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TEST SET 

DQ DODQSMV3 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATErriME SAMPLED 

2012-06-12 I 1505 

01 STANDARD TEST SET 

PROT:B WRK 06 
LOC 

PROT:R WRK 06 
LOC 

WORKORDER 8 
MT439 SOLID 

PROT:B WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 8 
MT44A SOLID 

PROT:B WRK 06 
LOC 

PROT: R WRK 06 MOD, Ra-226 J9 Dry, Grind, and Fill Geometry-> 21 DQ DOD QSM V3 
day In-growth 

XX 08 EML GA-01-R 
MOD 

SAMPLE# CLIENT SAMPLE ID 

4 Tl8233-TILEPIPE-004-0612 

SAMPLE COMMENTS: 

XX ZV SOLID, RAD 
SCREEN 

XX 08 EML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID,GA-01-R MOD, Ra-226 
& Hils (Th228) 

Tes!Amerlca- St. Louis Logged In by: OWENSN 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATEffiME SAMPLED 

2012-06-131 1115 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

DQ DODQSMV3 

LOC 

WORK ORDER 8 
MT44C SOLID 

PROT:B WRK 06 
LOC 

PROT:R WRK 06 
LOC 

2012-06-14 10:46:54 printed on: Thursday, June 14, 2012 11:54 AM Page 1 of 1 
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~ QuJL f:Jo7 CHAIN OF CUSTODY Ref. Document# Tl Building 233 EMAC 005 

Page 1 of 
Shaw Environmental and Infrastructure Inc. 

14005 Port Chicago Hwy 

I 
Analyses Requested 

Concord, CA 94520 ProjectNumber: 122412 

Project Name 1 Location: Bldg 233 Tile Pipeline 

Purchase Order#: 751067 

Project Manager: John Baur 
tl\lame &' plione :JJ 

Shipment Date: (, /t:, //2. 
; ::i: 

Send Report To: Patricia Flynn Waybill Number: UPS 1Z66V5450190170947 = i2 
Phone/Fax Number: 925-288-2037 Lab Destination: TestAmerica St Loius 

.. ::!. 

" 
"* 

UJ .. 
Address: 4005 Port Chicago Hwy Lab Contact Name I ph.#: Erika Starman E 0:: 

Cll 

City: Concord, CA, 94520 
E "' .. 0 
Cl 0 

Preservative (water) 

Sampler's Name(s): Rick Goerge Collection Information e Preservative (soil) N/A .. 
>< c 
;: ;;; 

Sample ID Number Sample Description Date Time Method ,. ~;: Container Type 0 0 
:!; .. u 

TIB233-Soi1Pipe-001-0612 
Building 233 Soil along the G~ . n"~s G s 1 16 OZ Plastic WM Jar X G Pipeline IZ/n .. 

TIB233-Soi1Pipe-002-0612 
Building 233 Soil along the 
Pipeline 

~/ . 
·IZ../tt.. I '13. ~ G s 1 16 OZ Plastic WM Jar X r') 

TIB233-Soi1Pipe-003-0612 
Building 233 Soil along the 

fc /a./a. j~<Y$ G s 1 16 OZ Plastic WM Jar X 7 
Pipeline 

(,.lt3/ll X 
...--

TIB233-TilePipe-004-0612 Building 233 Tile Pipeline ;u r G s 1 16 OZ Plastic WM Jar ~ 

/'{, t5a ~f A ~ 

-

Special Instructions: 
7 days ingrown draft and follow with 21 days final 

Method Codes 
Level Of QC Required: 

D 24-hr. X 48-hr 
C = Composite G =Grab 

D 3-day D 7-day 
I II 

Ill 
Project Specific: 

Standard TAT D 
; Matrix Codes 

Reflnquished ~.-b. Date: (.jJJ!f-v 
7f._d p I1J /)h ~ Date: ~t~IZ_ DW- Drinking Water SO=Soil 

• .P -:!./ Time: f#i.JC> Time: () GW = Ground Water SL =Sludge 
Relinquished By: Date: R€lved By: - Date: WW =Waste Water CP = Chip Samples 

Time: Time: A = Air 
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i" 

TestAmerica Lot #(s): 

THE LEAPER IN ENVIRONMENTAL TI!STING CUR Form#: 

CONDITION UPON RECEIPT FORM 
Client: J lfAtAJ 

Quote No: 2t}j' JCj 

0 3 7 

coc!RFA No: ·n -.&.dlYNt;1 il30 EhiAC _tQ ~ 

Initiated By: I() V 0 Date: ~ IL¢z.. Time: __,.,Q..L-1'-£'-""<JO:..>oo..L_ __ _ 

Shipping InformatiJl 

Shipper: FedEx CE) DHL Courier Client 

Shipping# (s):* 

1. IZ~fe tl6tJ<)D/ ?017Cil'V( 6. 

2. 7. 

3. 8. 

4. 9. 

5. 10. 

*Numbered shipping lines correspond to Numbered Sample Temp lines 

Condition (Circle "Y" for yes "N" for no and ''N/A" for not applicable)· 
' 

1. ( rz>N 
Are there custody seals present on the 
cooler? 

2. y® N/A 
Do custody seals on cooler appear to be . 
tampered with? 

3. (i)N 
Were contents of cooler frisked after 
opening, but before unpacking? 

4. (®N Sample received with Chain of Custody? 

~N 
Does the Chain of Custody match sample 

5. ( N/A 
ID's on the container(s)? 

6. Yf[) Was sample received broken? 

7.' 3N Is sample volume sufficient for analysis? 

Other: Multiple Packages: YG 
Sample Temperature (s):** A .--l.MitR--.J I 6. 

2. 7. 

3. 8. 

4. 9. 

5. 10. 
**Sample must be received at 4°C ± 2°C- If not, note contents below. Temperature 
variance does NOT affect the following: Metals-Liquid; Rad tests- Liquid or Solids; 
Perchlorate 

8. 1~N Are there custody seals present on bottles? 

9. Y®N/A 
Do custody seals on bottles appear to be 
tampered with? 

10. y 
NC® 

Was sample received with proper pH1? (If 

not, make note below) 

11. y N@) 
Containers for C-14, H-3 & I-129/131 

. ..) marked with ''Do Not Preserve" label? 

12. ( ~N 
..... 

Sample received in proper containers? 

13. y N~ Headspace in VOA or TOX liquid samples? 
(If Yes, note sample !D's below) 

14. y <_N)A~ ~Was Internal COC/Workshare received? 
1 For o'OE:AL (Pantex, LANL, Sandia) sites, pH of ALL containers received must be verified, EXCEPT VOA, TOX, Oil & Grease and soils. 

Notes: 

Corrective Action: 
D Client Contact Name: Infurmedby: -------------------------------------
D Sample(s) processed "as is" 
D Sample(s) on hold until: ~ If released, notify: -----.-II-...-..-1/-;-:=------------------------
Proj ect Management Review: ~ Date: tp ll t(i I '0: 
THIS FORM MUST BE COMPLETED AT THE TIME TI-lE ITEMS ARE BEING CHECKED IN. IF ANY ITEM IS ""Cc;::O;-:M:::::PL:-:Ec;;;T;>:';E';fit-;:!B-;-;Y-I;lt';::-o!-:M~EOO:;:Nc;;E:;-,O;:c;T;:;Hc:::Ec;::R-;:;:T;;;H-;-AN:-;-;;:T:-::-HE:::-;:-INo;;IT:::IA-:-cT:::-:0::-:R:-, =TH""E""· N-:-. 
THAT PERSON IS REQUIRED TO APPLY THEIR INITIAL AND THE DATE NEXT TO THAT ITEM. 

ADMIN-0004 revl3, REVISED 05/27/11 \\SlsvrOl\QA\FORMS\ST-LOUIS\ADMIN\Admin-0004 CUR.doc 
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MEmODS SUMMARY 

F2F140417 

PARAMETER 

Gamma Spectroscopy - Radium-226 & Hits 

References: 

ANALYTICAL 
METHOD 

EML GA-01-R MOD 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2F140417 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MT438 001 TIB233-SOILPIPE-001-0612 06/12/12 13:45 
MT439 002 TIB233-SOILPIPE-002-0612 06/12/12 14:35 
MT44A 003 TIB233-SOILPIPE-003-0612 06/12/12 15:05 
MT44C 004 TIB233-TILEPIPE-004-0612 06/13/12 11:15 

NOTE(S) 
- The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

-Results noted as "ND" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the written approval of the laboratory. 

-Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPE-001-0612 

Radiochemistry 

Lab Sample ID: F2F140417-001 
Work Order: MT4 38 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

-0.30 

0.19 

-0.52 

38.5 

-0.16 

15.7 

0.53 

40.6 

10.2 

0.7 

38.5 

0.19 

0.10 

0.10 

0.35 

0.37 

0.35 

u 

u 

u 

u 

u 

u 

u 
u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.94 

0.36 

0.92 

4.1 

0.16 

4.9 

0.23 

4.3 

3.1 

2.4 

4.1 

0.36 

0.18 

0.18 

0.48 

0.90 

0.48 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

06/12/12 
06/14/12 

1345 
0900 

RL mdc 

!?rep 
Date 

Analysis 
Date 

pCi/g 

0.5 

Batch # 2167092 Yld % 
1.6 06/15/12 07/09/12 

1.0 

1.5 

0.4 

0.26 

5.7 

0.34 

0.6 

2.5 

5.7 

0.4 

1.0 

0.25 

0.25 

5.5 

1.4 

5.5 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 
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Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPE-001-0612 DUP 

Lab Sample ID: F2F140417-001X 
Work Order: MT438 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -0.7 u 

Actinium 228 0.30 u 

Bismuth 212 0.45 u 

Bismuth 214 40.8 

Cesium 137 0.044 u 

Lead 210 17.7 

Lead 212 -0.13 u 

Lead 214 42.3 

Potassium 40 12.1 

Protactinium 231 -2.2 u 

Radium (226) 40.8 

Radium 228 0.30 u 

Thallium 208 0.05 u 

Thorium 228 0.05 u 

Thorium 234 3.8 u 

Uranium 235 0.2 u 

Uranium 238 3.8 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

06/12/12 
06/14/12 

Prep 

1345 
0900 

(2 cr+/-) RL rode 
Date 

pCi/g Batch # 2167092 

1.2 1.9 06/15/12 

0.51 0.92 06/15/12 

0.99 1.7 06/15/12 

4.4 0.4 06/15/12 

0.091 0.15 06/15/12 

6.4 7.2 06/15/12 

0.50 0.58 06/15/12 

4.5 0.6 06/15/12 

2.8 1.9 06/15/12 

4.7 7.8 06/15/12 

4.4 0.5 0.4 06/15/12 

0.51 0.92 06/15/12 

0.12 0.28 06/15/12 

0.12 0.28 06/15/12 

4.6 7.6 06/15/12 

1.2 1.9 06/15/12 

4.6 7.6 06/15/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPE-002-0612 

Radiochemistry 

Lab Sample ID: F2F140417-002 
Work Order: MT439 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

-0.6 

0.58 

0.5 

40.7 

-0.02 

15.4 

0.53 

41.0 

16.6 

-0.8 

40.7 

0.58 

0.23 

0.23 

0.05 

0.3 

0.05 

u 

u 

u 

u 

u 

u 
u 

u 

u 

u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

1.1 

0.61 

1.2 

4.4 

0.53 

5.7 

0.34 

4.4 

4.0 

4.8 

4.4 

0. 61 

0.29 

0.29 

0.12 

1.2 

0.12 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

06/12/12 
06/14/12 

1435 
0900 

RL mdc 

Prep 
Date 

Analysis 
Date 

pCi/g 

0.5 

Batch tt 2167092 Yld % 

1.9 06/15/12 07/06/12 

1.1 

2.1 

0.5 

0.22 

6.8 

0.43 

0.6 

2.5 

8.0 

0.5 

1.1 

0.29 

0. 29 

8.0 

1.8 

8.0 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 

06/15/12 

06/15/12 

07/06/12 

07/06/12 

07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

07/06/12 

07/06/12 

07/06/12 

07/06/12 

07/06/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPE-003-0612 

Radiochemistry 

Lab Sample ID: F2F140417-003 
Work Order: MT44A 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

0.3 

0.81 

0.6 

68.1 

-0.10 

20.4 

0.87 

70.3 

13.9 

2.8 

68.1 

0.81 

0.16 

0.16 

0.6 

0.17 

0.6 

u 

u 
u 

u 

u 

u 

u 

u 

u 

u 
u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

1.8 

0.97 

1.9 

7.3 

0.13 

7.4 

0.41 

7.5 

4.8 

6.4 

7.3 

0. 97 

0.36 

0.36 

7.0 

0.59 

7.0 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

06/12/12 
06/14/12 

1505 
0900 

RL rode 

Prep 
Date 

Analysis 
Date 

pCi/g 

0.5 

Batch # 2167092 Yld % 
2.7 06/15/12 07/09/12 

1.6 

3.1 

0.9 

0.21 

9.6 

0.62 

0.9 

4.0 

11 

0.9 

1.6 

0.46 

0.46 

12 

3.1 

12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 07/09/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

07/09/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight



TestAmerica St. Louis

LOT # F2F140417 13 of 385

Shaw E & I Inc 

Client Sample ID: TIB233-TILEPIPE-004-0612 

Radiochemistry 

Lab Sample ID: F2F140417-004 
Work Order: MT44C 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0.22 

0.93 

0.55 

1.20 

-0.005 

1 

0.80 

1.14 

11.5 

0.40 

1. 20 

0. 93 

0.290 

0.290 

1.9 

0.15 

1.9 

u 

u 

u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.24 

0.25 

0.41 

0.23 

0.039 

1.4 

0.16 

0.20 

2.0 

0.40 

0.23 

0.25 

0.076 

0.076 

1.3 

0.26 

1.3 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

06/13/12 
06/14/12 

1115 
0900 

RL mdc 

Prep 
Date 

Analysis 
Date 

pCi/g 

0.50 

Batch # 2167092 Yld % 
0.38 06/15/12 07/06/12 

0.18 

0.59 

0.1 

0.073 

2.3 

0.12 

0.12 

0.4 

2.2 

0.1 

0.18 

0.049 

0.049 

1.8 

0.47 

1.8 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

06/15/12 

07/06/12 

07/06/12 

07/06/12 

07/06/12 

07/06/12 

07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 

06/15/12 07/06/12 
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID: 
Matrix: 

Parameter 

Gamma Ra-226 

Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE(S) 

F2Fl40417 
SOLID 

Result Qual 

& Hits By EML GA-01-R MOD 

0.010 u 
-0.0002 u 
0.03 u 
-0.018 u 
-0.02 u 
-0.1 u 
-0.013 u 
-0.03 u 
-0.3 u 
0.83 u 
-0.018 u 
-0.0002 u 
-0.02 u 
-0.02 u 
-0.3 u 
0.07 u 
-0.3 u 

Data are incomplete without the case narrative. 

Total 
Uncert. 

(2 cr+/-) 

pCi/g 
0.033 

0.0016 

0.31 

0.088 

0.13 

1.3 

0.087 

0.21 

10 

0.84 

0.088 

0.0016 

0.40 

0.40 

1.2 

0.18 

1.2 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit. 

RL 

Batch 

0.500 

Lab Sample ID 

Prep Analysis 

MDC 
Date Date 

# 2167092 Yld% F2F150000-092B 

0.42 06/15/12 07/06/12 

0.27 06/15/12 07/06/12 

0.63 06/15/12 07/06/12 

0.19 0 6/15/12 07/06/12 

0.09 06/15/12 07/06/12 

2.3 06/15/12 07/06/12 

0.13 06/15/12 07/06/12 

0.17 06/15/12 07/06/12 

0.8 06/15/12 07/06/12 

1.3 06/15/12 07/06/12 

0.19 06/15/12 07/06/12 

0.27 06/15/12 07/06/12 

0.1 06/15/12 07/06/12 

0.1 06/15/12 07/06/12 

1.7 06/15/12 07/06/12 

0.31 06/15/12 07/06/12 

1.7 06/15/12 07/06/12 
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Client Lot ID: 

Matrix: 
F2F140417 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total 
Unoert. 

Lab Sample ID 

Parameter Spike Amount Result (2 a+/-) MDC % Yld % Reo 
QC Control 

Limits 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Radium (226) 

Thorium 232 

NOTE (S) 

12.2 

9.50 

Batch #: 

10.4 

9.8 

2167092 

MDC is determined by instrument performance only 

pCi/g 

1.3 

1.3 

GA-01-R MOD 

0.4 

0.5 

85 

103 

Analysis Date: 07/06/12 

Calculations are performed before rounding to avoid round-off error in calculated results 

F2F150000-092C 

(80 - 110) 

(90 - 127) 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID: Date Sampled: 
Matrix: 

F2F140417 
SOLID Date Received: 

06/12/12 
06/14/12 

Total Total QC Sample ID 

SAMPLE Uncert. DUPLICATE Uncert. 
Parameter Result (2a+/-) % Yld Result (2 a+/-) % Yld Precision 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2F140417-001 

Actinium 227 -0.30 u 0.94 -0.7 u 1.2 82 

Actinium 228 0.19 u 0.36 0.30 u 0.51 45 

Bismuth 212 -0.52 u 0.92 0.45 u 0.99 2870 

Bismuth 214 38.5 4.1 40.8 4.4 6 

Cesium 137 -0.16 u 0.16 0.044 u 0.091 357 

Lead 210 15.7 4.9 17.7 6.4 12 

Lead 212 0.53 0.23 -0.13 u 0.50 323 

Lead 214 40.6 4.3 42.3 4.5 4 

Potassium 40 10.2 3.1 12.1 2.8 17 

Protactinium 231 0.7 u 2.4 -2.2 u 4.7 366 

Radium (226) 38.5 4.1 40.8 4.4 6 

Radium 228 0.19 u 0.36 0.30 u 0.51 45 

Thallium 208 0.10 u 0.18 0.05 u 0.12 66 

Thorium 228 0.10 u 0.18 0.05 u 0.12 66 

Thorium 234 0.35 u 0.48 3.8 u 4.6 166 

Uranium 235 0.37 u 0.90 0.2 u 1.2 40 

Uranium 238 0.35 u 0.48 3.8 u 4.6 166 

Batch #: 2167092 (Sample) 2167092 (Duplicate) 

NOTE (S) 

Data are incomplete without the case narrative. 

Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit. 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 
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GAMMA SPECTROSCOPY 
Radium 
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Test America Analysis Report for Gamma Speetroseo~y 

Batch: 2167092 Operator: 152 
THE LEADER IN ENVIRONMENTAL TESTING 

SampiD WRKNO Aliquot Sigma Instrument Detector CountDateTime 

F2F140417 ~001 MT4381AC 407.20g 2.00 Gamma Vision GV07 7/9/12 21:31 
Analvte Cmpnd# Activity TotalUnc CountUnc MDA MLCC Act!MDA 

1500 ·2.975E-001pCi/g 9.399E-001 9.391E-001 1.561E4{)00 7.693E-001 -0.19 

CountDuration 

30 

AC-227 
AC-228 

81·212 

---~-..15:-;;:0..-1 ~--:1""'.89""1=E-=-o""o1,..,pC""il~g --.,..3.6"""'o=1E;;;-c.oo=-=-1----:3""".5""'96=E;--;:-o""'o1,--7t=ooaE4(JOO 4.saaE-00""1--'o".1""'9 ______ _ 

81·214 
CS-137 
K-40 

PA-231 

P8·210 
P8-212 

P8-214 

RA·226 
RA·228 
TH-228 

TH-234 
TL-208 

U·235 
U-238 

1907 ·5.240E·001pCi/g 9.208E-001 9.192E-001 1.533E4{)00 7.355E-001 -0.34 
1505 3.852E+001pCi/g 4.119E4{)00 9.691E-001 4.205E-001 2.035E-001 91.60 
1518 ·1.550E-001pCi/g--'1-;:;.6-:;10""'E-0'"""0;;-;1,---:1'""".60""2""'E-0'"""0""'1,---:::2-;;c.62;;;;3""'E-'"""00"'1----:1".27=::2""'E-0~0""1----0;;-c.5""9,---------

-----,1-=-=52=7--~1.025E+001pCi/g 3.068E4{)00 2.883E4{)00 2.493E4{)00 1.182E4{)00 4.11 

1537 6.534E-001pCi/g 2.428E4{)00 2.427E4{)00 5.653E4{)00 2.768E4{)00 0.12 
1576 1.568E+001 pCi/g --;4;-;;.8-=:95=E-:4{)=o-=-o ----c4cc:.5""35=E"""4()=00.,....--5.734E4{)00 2.820E4{)00 2.73 

1540 5.312E-001pCVg 2.256E-001 2.149E-001 3.412E-001 1.674E-001 1.56 
--.1~54~1--~4.0~6~5E~+700~1"""pC~i/~g--47.~~3E~4{)~00=-~7.~64=2=E-~00~1-~5.~59~1=E-o~0~1~2.=74~4=E-OA.0~1--~72~.7=o-------

578 3.852E+001pCi/g .. 4.119E4{)00 9.691E-001 4.205E-001 2.035E-001 91.60 
-----;;5-:;;79~--c1.--;.8~91E·001;-p""Ci!"'"g--'3".6'"01;-;;;Ec-::-0""'01:--'""3:-.:.5""'96=E'"-0""01,---,.1""'.00;;-;;8""E4{)""""'00;---;4".8""88=E-::-0""01:-----,-0.-:;19;------'-----

--.... --.,15;:;5"'8----;-1.-;v03""2E;;=--0"'0"1p'C;:-;i/g-- 1.812E-001 1.809E-001 2.483E-001 1.206E-001 0.42 

1562 3.496E-001pCi/g 4.765E-001 4.751E-001 5.504E4{)00 2.719E4{)00 0.06 

1563 1.032E-001pCi/g 1.812E-001 1.809E-001 2.483E-001 1.206E-001 0.42 
----,1~56=6--~3~.71=0E~~01;-pC~i7/g---,8~.9=a9=E~-0~01:--'8c-::.9~81~E-::-0701:---:1.~43~2=E4{)~00'~7~.0~75=E-;:;-OA.01:-----,-0.M26:---------

1567 3.496E-001pCi/g 4.765E-001 4.751E-001 5.504E4{)00 2.7l9E4{)00 0.06 
SampiD 

F2F140417~001X 

WRKNO Aliquot Sigma Instrument Detector CountDateTime 

MT4381AD 407.20g 2.00 GammaVision GVOS 7/9/12 23:10 

CountDuration 

30 
Analvte 

AC-227 

AC-228 

Cmpnd# Activitv TotalUnc CountUnc MDA MLCC Act!MDA 
------1~s=oo~---.=7.o=s=oE~-o=o1~pe=~---1~.1~51~E~4{)~oo~~1=.14~7~E4{)~oo~~t=s9=7E~4(J~0~0~9.~33~9E~-o~o~1~==-o~.~37~-------------

1501 2.980E-001pCi/g 5.118E-001 5.109E-001 9.231E-001 4.4~=E-o""'0~1----c0;;-;.3::-;;:2--------

--:1;.,90""'7,-----.4-;;.54-;-;8""E-=·00""1:-pC""'il,.-g --~9.8B8E-001 9.877E-001 1.660E4{)00 7 .922E-001 0.27 

-----,1-=:50=5----o--4.084E+001pCi/g 4.383E4{)00 1.093E4{)00 4.300E-001 2.066E-001 94.99 
81·212 
81·214 
CS-137 1518 4.370E-002pCilg----=9'"'7.1""'17=E-o_,_o=2---=9'"'7.1 o=5=E-o-,-o=2c--'"C'1-=.53=9=E-~oo""'1---=7-=.2=12=E -00-=:;;2c----o"".2=a--------

K-4o 1527 1.213E+001pCi/g 2.754E4{)00 2.458E4{)00 1.936E4{)00 8.922E-001 6.26 
PA-231 1537 ·2.226E+OOOpCi/g 4.691 E4{)00 4.685E4{)00 7.782E4{)00 3.815E4{)00 -0.~ 

PB-210 1576 1.770E+001pCi/g 6.436E4{)00 ... 6.091 E4{)00 7.217E4{)00 3.550E4{)00 2.45 

PB-212 1540 ·1.253E-001pCi/g 5.004E-001 5.001E-001 5.845E-001 2.880E-001 -0.21 
PB-214 -----.. -:1;-;:-54~1---4.,--;.2=29=E:-c-+O=o-:-1p-=c,.,..i/g-- 4.499E4{)00 9.649E-001 5.892E-001 2.880E-001 71.77 

RA·226 578 4.084E+001pCi/g 4.383E4{)00 1.093E4{)00 4.300E-001 2.066E-001 94.99 

RA·228 579 2.980E·001pCi/g 5.118E-001 5.109E-001 9.231E-001 4.429E-001 0.32 
TH-228 

TH·234 
TL-208 
U-235 
U-238 

----.,15=5"'8 ----;;;-5.2~o""5E=--o""'o:-::-2p"""c""i!g-- ---,1-:;.2c;c;02""'E--=-o701,----,1,....2~~o1""E--=-o""'o1,...-- 2.840E-001 1.3c:;;76""E-o-;co""1---- "0."'18---------

-----1562 3.765E+OOOpCi/g 4.6~E4{)00 4.613E4{)00 7.617E4{)00 3.766E4{)00 0.49 

1563 5.205E-002pCi/g 1.202E-001 1.201E-0"0""1-"2.=840E-001 1.376E-001 0.18 

1566 2.482E-001pCi/g 1.152E4{)00 1.152E4{)00 1.916E4{)00 9.462E-001 0.13 
1567 3.765E+OOOpCi/g 4.629E4(JOO 4.613E4{)00 7.617E4{)00 3.766E4{)00 0.49 

SampiD 

F2F140417~002 

WRKNO Aliquot Sigma Instrument Detector CountDateTime 

MT4391AC 374.50g 2.00 GammaVision GV05 7 /6/12 15:47 
CountDuration 

30 
Analvte 

AC-227 
AC·228 
81·212 
81·214 
CS-137 
K-40 
PA-231 
PB-210 
PB·212 
P8·214 

7110/2012 

Cmpnd# Activity TotalUnc CountUnc MDA MLCC Act!MDA 
-----.15"'00,_----5:-::.8~13~E~-0~01:_,pC""V'g ___ 1,._:.1~37~E;::4{)~0~0 ~1~.1~35::;'E4{)~00;_71."""88~3E4{)00 9.228E-Od1_:=:;:-o~.3~1 -------

·-·--.. ·~150=-;-1----=-s.=794:-:E=-.=oo071p-,C=i/g-- 6.069E-001 6.040E-001 1.077E4{)00 5.140E-001 0.54 
----:1"'90;:;-7 ---47':.8=3=6E,..,·Oc::-01~p=ci..;.../g-~-,-1.223E4{)00 1.222E4{)00 2.064E4{)00 9.820=E-""'OO;o-;1---,0"'.2=3---------

1505 4.067E+001pCi/g 4.405E4{)00 1.242E4{)00 4.957E-001 2.367E-001 82.06 
1518 ·1.57SE-002pCi/g 5.344E-001 5.344E-001 2.199E-001 1.035E-001 -0.07 . 

-----::;1-;:-;52:;;:;7---.1.6""5:-=:BE~+-:-:00:::-:1-:pC=i/:__g -·-3o:-.9=7=2E~4{)=o=o-3-=.59:::-:1=E4{)~00~-=2-=.s4=7=E4{)~00~1-:c.17""'4=E4{)0~0,.---....._6.51 
1537 -8.265E-001pcv9 ----;4c:::.7""'71.-.=E-:4{)=oo:::---:4c::.7=7o""E"""4{)=oo::--·-::a--=.o.,..,15=E__,4{)""oo,...-:;;3""'.9"'oa""'E-=4{)oo,------o".1::;-;;o:---------

1576 1.537E+001pC~ 5.652E4{)00 5.356E4{)00 6.793E4{)00 3.325E4{)00 2.26 
1540 5.347E·001pCi/g 3.424E-001 3.353E.Q01 4.339E-001 2.115E-001 1.23 
1541 4.103E+OOfpCi/g 4.383E4{)00 1.017E4{)00 6.118E-001 2.973E-001,---"6::;-7.0""6,- ---·----

l2:33:02AM Pagel of 4 RadCapture, version 4.2.06, released 2/9/2012 
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RA-226 
RA-228 

TH-228 

TH-234 
Tl-208 
U-235 
U-238 

578 4.067E+001pCi/g 4.405E-+OOO 1.242E-+OOO 4.957E.Q01 2.367E-001 82.06 
579 ........ 5.794E-001pCi/g 6.069E.Q01 6.040E.Q01 1.077E-+OOO 5.140E.Q01 0.54 

1558 2.326E-001pCi/g 2.869E-001 2858E.Q01 2.907E.Q01 1.395E.Q01 0.80 
--------,15~62~--~5~.o~o7~E~-o~o2~pc~v·9 ----71.=2o7E.OM0~1--71.2~0~6E~-a~o·1~8~.ooM1~E-+O~Oo073.~94~8E~-+Oruoo~----o~.o·1--------------

1563 2.326E-001pCi/g 2.SG9E.Q01 2.858E-001 2.907E.Q01 1.395E.Q01 0.80 
--------,15""66;:;----~3;-;;.2""82;;;;;E-;;:-0::-.01'pC~U'g----.,...1.1,-;:90""'E::--+0""00.,-------;1c-:;.1""89;-;::E-;-+0:;;-:00;;---:-1.-::-84r:::2E:::--+O"'O=o······;;-9.~06:;;;3E:::-;.Q""0'1-----;;0."18;------------

1567 -5.007E.Q02pCVg 1.207E.Q01 1.206E.Q01 8.001E-+000 3.948E-+OOO 0.01 
SampiD 

F2F140417-003 
WRKNO 
MT44A1AC 

Aliquot Sigma Instrument Detector CountDateTime 

409.80g 2.00 GammaVision GV04 7 /9 /12 9:34 
CountDuration 

30 
Analvte 

AC-227 
AC-228 
Bl-212 
Bl-214 
CS-137 
K-40 
PA-231 
PB-210 
PB-212 
PB·214 
RA·226 
RA·228 
TH-228 
TH·234 
TL-208 
U-235 

U·238 

Cmpnd# Activity Tota/Unc CountUnc MDA MLCC ActJMDA 
-------=~15~00~--~3;-;;.1~78~E~-0~01~pC;;::V;:-g----:1.7~56~E~-+0~0~0-;1~.7~55~E~-+0~00~-;;2.-;-:73"'1E~-+OOO 1.340E-+OOO 0.12 

--------,1-=:50"""1····---;;:8.=o59=E·001pCi/g 9.671E.Q01 9.636E.Q01 1.556E-+OOO 7.446E.Q01 0.52 

1907 5.828E-001pCiig 1.852E-+OOO 1.851E-+OOO 3.132E-+OOO 1.499E-+OOO 0.19 
1505 6.806E+001pCi/g 7.327E-+OOO ······1.912E-+OOO 8.516E.Q01 4.110E.Q01 79.92 

--------,15;:-.18;:;-------:_1;-;;.04~4"'E-;;:·0"'01'pC"'"i!'g -----:-1.""26"'4E;:-.Q""071 -1::-:.2;:;:59""E:-::.Q""01,..----;2"'.0;:-;65:;:-E.Q-;;0;;-;;1--;;9."46"'8E;:--M00:;,-2----;;.Q-;:-;o.51----'-----------

1527 1.386E+001pCi/g 4.829E-+OOO 4.616E-+OOO 3.966E-+000:--:-1.-=-84=aE=--+O-=cO=o---....,3,....,.4"'"9 ----------

1537 2.823E+OOOpCVg 6.364E-+OOO 6.356E-+OOO 1.059E-+001 5.164E-+OOO 0.27 
1576 2.042E+001pCi/g 7.355E-+OOO 6.954E-+OOO 9.568E-+OOO 4.687E-+OOO 2.13 
1540 8.749E-001pCYg 4.094E.Q01 3.934E.Q01 6.240E.Q01 3.047E.Q01 1.40 

---------.1754..-1-----:o-7.0"'3""2E;=-:+""'00;;-;1-;pC:::cV'g ----::;-7.4-;-;8;:;;7E;;--+O-;;cO=o--·1.6"'29""E=--+O""'O=o--;;9.744=7E.Q01 4.608E.Q01 7 4. 43 

578 6.806E+001pCi/g 7.327E-+OOO 1.912E-+OOO 8.516E.Q01 4.110E.Q01 79.92 
579 8.059E-001pCi/g 9.671E.Q01 9.636E-001 1.556E-+OOO 7.446E.Q01 0.52 

-----1-:-:::5=58c----{592E·001pCi/g 3.618E.Q01 3.614E.Q01 4.552E-001 2.198E.Q01 0.35 

1562 6.118E·001pCi/g 7.004E-+OOO 7.004E-+OOO 1.168E-+001 5.772E-+OOO 0.05 
--------c1563 1.592E-001 pCil"g---;3:-;:;.6-::18""E"'.Q0"'1--:::-3.""61,.4E;::-.Q""0,-;-1-4".5""'5""'2E""'.Q"'01~2;-:;.1-;:;;98;;;E"'.QO;;c;1c----:0"'.3'"5 _______ _ 

----"15;:;:66;:;------:1;-:;.7""39~E-;;:·0"'01'pC""il'g ---;:-5.""89::7E-=-.Q=-:Of 5.895E.Q01 3.114E-+0"0""0:--:.-1.5""3;;;;7E=--+O""O""O ----"0"'.06;:;--~ 

1567 6.118E-001pCi/g 7.004E-+OOO 7.004E-+OOO 1.168E-+001 5.772E-+OOO 0.05 
SampiD 

F2F140417 -004 
WRKNO Aliquot Sigma Instrument Detector CountDateTime 

MT44C1AC 395.30g 2.00 GammaVision GV08 7 /6/12 15:49 
CountDuration 

30 
Analyte 

AC-227 
AC-228 
Bl-212 
Bl-214 
CS-137 
K-40 
PA-231 
PB-210 
PB-212 
PB-214 
RA·226 
RA-228 
TH-228 
TH-234 
TL·208 
U-235 
U-238 

SampiD 

Cmpnd# Activity Tota/Unc ConntUnc MDA MLCC Act/MDA 

1500 2.211E·001pCi/g 2.360E.Q01 2.342E.Q01 3.796E.Q01 1.747E-001 0.58 
----1501 9.303E·Oihp"CV"g---;2".5"'47::;;;E""'.Q""01.,...--;2"'.3"'64'"E""'-0""01.,...--:1".8"'35;:pE"-0""01.....-:7;-;.2;;:::56""E"-0""02;;-----.:5."'07.--------
--------~=-----~==~-=~~ 1907 5.479E-001pCUg 4.055E.Q01 4.015E.Q01 5.941E.Q01 2.581E.Q01 0.92 

1505 1.199E+OOOpCi/g 2.276E.Q01 1.904E.Q01 9.750E.Q02 4.012E.Q02 12.30 
1518 -4.961E-003pCi/g 3.930E-002 3.929E.Q02 7.318E.Q02 3.159E.Q02 -0.07 
1527 1.149E+001pCi/g--=2.009E-+OOO 1.629E-+OOO 4.256E.Q01 1.345E-001 27.00 
1537 3.960E-001pCVg 4.016E-001 3.993E-001 2.228E-+OOO 1.035E-+OOO 0.18 

----1=5=76:------=-g.s=o8E-001pCVg 1.410E-+OOO 1.406E-+OOO 2.335E-+OOO 1.107E-+OOO 0.41 
1540 7.978E-001~p-=cCiCC"/g----~1~.5=76=Ec-:.Q:-:::-01.,--~1:-c.1c=-92=E'"".Q""01.,---1"".1:-:::-65=E'"".Q:-:01.,--;5:-::.3"'"94""E;-;;.Q:-.02.-----=-6.""'85.--------

1541 1.139E+OOOpCi/g 1.978E-001 1.584E-001 1.237E.Q01 5.508E-002 9.21 
-----:5;::;7"'8----=-1."19:;;;9E;=-:+700""0---;pC"'"i/'g ----.:2".27::;;6:;::-E-""'00;;-;1--.1-;;c.90""4._E.QO-=-o1--::9-=.75=-oe.oo2 4.012E-002 12.30 

579 9.303E-001pCUg 2.547E-001 2.364E-001 1.835E..Q01 7.256E-002 5.07 
1558 2.902E-001pCi/g 7.552E.Q02 6.926E-002 4.949E-002 2.021E.Q02 5.86 

-----,1-;:c56"'2----=-1.9::;-;1c;;c0E;:-:+700:-::0-;pC"'i/:-g ---,-1.3""3:::c3E-=--+O-=-oo=-=---,-1.""31=8E=--+0"""00=---,-1.7::-::6""5E=--+O"'O'"O 8.386E.Q01 (0""8 ______ _ 
---------c1~56=3 ...... --2.902E-001pCi/g----=7.-;;-;55;:;;;2=-E.Q-;;-;0"'2-"6.""92"'6;::-E.Q"'0;;-;::2-4.949E.Q02 2.021E-002 ---75.""86.-------------

1566--1.528E·001pCi/g 2-;.57~6""'E-"00"'1--;;2-.:.57::;-:;1~E--;c00"'1--'4-=.7.,.10""'E.Q"'0"1---.-2".23"'4""'E.Q"'OM1 ___ 0;;-c.3;;;;2:-----------

1567 1.910E+OOOpCi/g 1.333E-+OOO 1.318E-+OOO 1.765E-+OOO 8.386E-001 1.08 
WRKNO Aliquot Sigma Instrument Detector CountDateTime 

F2F150000-092B MT51N1AA 291.18g 2.00 GammaVision GV10 7/6/12 15:51 
CountDuration 

30 
Analvte 

AC-227 
AC·228 
81·212 
Bl-214 
CS-137 
K-40 
PA-231 
PB-210 
PB-212 

7110/2012 

Cmpnd# Activitv Tota/Unc CountUnc MDA MLCC Act/MDA 
----=~15~00~----:1".0~45~E~-0~02~pC"'"i/<=-g --~3.~28~2E~.Q~0~2 __:3~.2~79~E~-0~02~ 4.154E-001 1.879E.Q01 0.03 

1501 ·2.155E·004pCi/g 1.634E-003 1.634E.Q03 2.705E.Q01 1.130E-001 0.00 
1907 2.719E-002pCVg 3.142E-001 3.142E-001 6.266E.Q01 2.673E-001 0.04 
1505 ·1.800E-002pCi/g 8.753E.Q02 8.751E-002 1.907E.Q01 8.500E.Q02 -0.09 
1518 -2.394E-002pCi/g 1.305E.Q01 1.304E.Q01 9.351E.Q02 4.081E-002 -0.26 

·~15=27=---~-2~.59=7i:=001pCi/g 1.039E-+001 1.039E-+001 7.745E-001 3.005E-001 -0.34 
1537 8.283E·001pCi/g 8.372E-001 8.323E.Q01 1.303E-+OOO 5.513E.Q01 0.64 
1576 ·1.016E-001pCi/g 1.297E-+OOO 1.297E-+OOO 2.307E-+000 1.071E-+OOO -0.04 

----,15;:-;4"0 -----;.1;-;.2""80""E"'·0"'02~pC;;::V~g --,-8."'69""8E;::-.QOnru;;-2 ,.-8;;-;;:;.697E.Q02 1.274E.Q01 5.803E.Q02 -0.10 
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PB-214 1541 -3.297E-002pCVg 2.079E-001 2.078E-001 1.701E-001 7.654E-002 -0.19 

RA-226 578 ·1.800E·002pCVg 8.753E-002 8.751E-002 1.907E-001 8.500E-002 -0.09 

RA·226 579 ·2.155E·004pCifg 1.634E-003 1.634E-003 2.705E-001 1.130E-001 0.00 

TH·228 1558 ·1.970E·002pCilg 4.031E-001 4.031E-001 9.898E-002 4.403E.002 -0.20 
TH-234 1562 -2.579E-001 pCi/g 1.183E-+{)00 1.183E+OOO 1.724E-+{)00 8.030E.001 .() 15 
Tl-208 1563 -1.970E·002pCVg 4.031E-001 4.031E-001 9.898E-002 4.403E-002 -0.20 
U-235 1566 7.117E-002pCVg 1.784E-001 1.783E-001 3.107E-001 1.392E-001 0.23 
U-238 1567 -2.579E.001 pCVg 1.183E 4{)00 1.183E 4{)00 1.724E4{)00 8.030E-001 -0.15 

SampiD WRKNO Aliquot Sigma Instrument .!!.tllli2.r CountDateTime CountDuration 

F2F150000-092C MT51N1AC 212.50g 2.00 Gamma Vision GV11 7/6/1215:52 30 
Analyte Cmpnd# Activiry TotaiUnc CountUnc MDA MLCC Act!MDA 
RA-226 578 1.039E+001 pCi/g 1.297E4{)00 7.196E-001 4.069E-001 1.904E-001 25.53 
TH-232 1561 9.759E+OOOpCVg 1.292E4{)00 8.236E-001 4.595E-001 2.016E-001 21.24 

Laboratory Control Sample Information 

Sample lD WRKNO Analyte Activity StdAdded Recovery ZFactor 
F2F150000·092C MT51N1AC TH-232 9.759E4{)00 pCVg 9.500E4{)00 102.72% 0.2868 qo-,'2..'1 

RA·226 1.039E4{)01 pCVg 1.220E 4{)0 1 85.15% -1.8104 ~o-n.::::J 

I sample Duplicate Information 
I 

Samgle ID Dup Samgle ID Analyte Samg Activitt Dug Activity RPD RER DER Flag ZFactor 
F2F140417-001 F2F140417·001X U-235 3.710E-001 pCVg 2.482E-001 39.64% 5.984E-002 1.680E-001 < MDA 0.1680 

U-238 3.496E-001 pCilg 3.765E4{)00 166.01% 6.688E-001 1.468E 4{)00 < MDA 1.4676 

TH-228 1.032E-001 pCi/g 5.205E-002 65.89% 1.697E-001 4.705E-001 < MDA 0.4705 

TH·234 3.496E-001 pCi/g 3. 765E4{)00 166.01% 6.688E-001 1.468E4{)00 < MDA 1.4676 

TL·208 1.032E-001 pCi/g 5.205E-002 65.89% 1.697E-001 4.705E-001 < MDA 0.4705 
PB-214 4.065E4{)01 pCI/g 4.229E4{)01 3.95% 1.865E-001 5.272E-001 0.5272 
RA-226 3.852E4{)01 pCi/g 4.084E4{)01 5.85% 2.732E-001 7.723E-001 0.7723 
RA-228 1.891E-001 pCi/g 2.980E-001 44.70% 1.249E-001 3.479E-001 < MDA 0.3479 

PA-231 6.534E-001 pCi/g -2.226E4{)00 366.24% 4.044E-001 1.090E4{)00 < MDA 1.0901 

PB·210 1.568E4{)01 pCi/g 1.770E4{)01 12.06% 1.777E-001 4.979E-001 0.4979 
... 

PB-212 5.312E-001 pCI/g -1.253E-001 323.42% 9.043E-001 2.392E4{)00 < MDA 2.3921 

Bl-214 3.852E4{)01 pCi/g 4.084E4{)01 5.85% 2.732E-001 7.723E-001 0.7723 

CS-137 -1.550E-001 pCi/g 4.370E-002 356.99% 7.881E-001 2.148E4{)00 < MDA 2.1482 

K-40 1.025E4{)01 pCi/g 1.213E4{)01 16.75% 3.219E-001 9.090E-001 0.9090 

AC-227 -2.975E-001 pCi/g -7.080E-001 81.64% 1.963E-001 5.525E-001 < MDA 0.5525 
AC-228 1.891E-001 pCi/g 2.980E-001 44.70% 1.249E-001 3.479E-001 < MDA 0.3479 

81·212 -5.240E-001 pCi/g 4.548E-001 2,830.95% 5.125E-001 1.449E4{)00 < MDA 1.4488 
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!Blanks Information ~ 
SampiO WRKNO Analvte Activity UncTotal ZFactor 
F2F150000-0928 MT51N1AA AG-227 1.045E-002 3.282E-002 0.6370 

F2F150000-092B MT51N1AA AG-228 -2.155E-004 1.634E-003 -0.2638 

F2F150000-0928 MT51N1AA 81-212 2.719E-002 3.142E-001 0.1731 

F2F 150000-0928 MT51N1AA 81-214 -1.800E -002 8.753E-002 -0.4113 

F2F 150000-0928 MT51N1AA GS-137 -2.394E-002 1.305E-001 -0.3670 

F2F150000-0928 MT51N1AA K-40 -2.597E-001 1.039E-+{)01 -0.0500 

F2F150000-092B MT51N1AA PA-231 8.283E-001 8.372E-001 1.9787 

F2F150000-092B MT51N1AA PB-210 -1.016E-001 1.297E-+{)00 -0.1567 

F2F150000-092B MT51N1AA PB-212 -1.280E-002 8.698E-002 -0.2944 

F2F150000-092B MT51N1AA PB-214 -3.297E-002 2.079E-001 -0.3172 

F2F150000-092B MT51N1AA RA-226 -1.800E-002 8.753E-002 -0.4113 

F2F 150000-0928 MT51N1AA RA-228 -2.155E-004 1.634E-003 -0.2638 

F2F150000-092B MT51N1AA TH-228 -1.970E-002 4.031E-001 -0.0978 

F2F150000-092B MT51N1AA TH-234 -2.579E-001 1.183E-+{)00 -0.4359 

F2F150000-092B MT51N1AA TL-208 -1.970E-002 4.031E-001 -0.0978 

F2F150000-092B MT51N1AA U-235 7.117E-002 1.784E-001 0.7977 

F2F150000-092B MT51N1AA U-238 -2.579E-001 1.183E-+{)00 -0.4359 
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Test America St. Louis Spectrum ID: 7_MT4381AC_20121293 

Sample Description: 2167092 MT4381AC F2F140417-001· 
Detector: Ge 7 SN/154 
Batch ID: 2167092 

work Order Number: MT4381Ac· 
Lot Number: F2F140417-001 

Decay to Time: 7/9/2012 21:31 p Live 
Acquisition Time: 7/9/2012 21:31:28 Real 

Analys Time: 7/9/2012 22:02 Dead 
Analysis Quantity: 1.000E+00 Sample 

Efficiency Cal File: 7 Soil TunaCan.Clb 
Efficiency Cal Desc: 7 TunaCan 90099 032712 
Efficiency Cal Date: 3/16/2012-11:45-

Energy Cal Date: 2/23/2012 08:40 
Library: Client_Routine Long_Rev1.lib 

Bkgd Correction le: 7 2012 07-01 0427.PBC 

Nuclide 

BE-7 
NA-22 
K-40 
Sc-46 
CR-51 
MN-54 
FE-59 
Co-56 
C0-57 
C0-58 
C0-60 
ZN-65 
NB 94 
ZR-95 
NB 95 
RU-103 
RH-106 
AG-108M 
AG-110M 
SN-113 
SB-124 
SB-125 
I-131 
BA-133 
CS-134 
CS-137 
CE 139 
Ba-140 
La-140 
CE-141 
CE-144 
PM-144 
EU-152 
EU-154 
EU-155 
HF-181 
Ta-182 

Activity 
Bq/Sample 

-8.409E+00 
-9.236E-01 
1.545E+02 
4.708E+01 
1.964E+00 
6.179E-01 
1.522E+00 
1.887E+01 
2.958E-01 

-1.212E+00 
1.304E+00 

-3.070E 01 
2.242E+00 
1.558E 01 

-1.372E-01 
O.OOOE+OO 
3.842E+00 
1.093E+00 

-3.009E-01 
-1.116E+00 
-2.280E+00 
-2.498E+00 
2.825E+00 

-3.798E+00 
8.729E 01 
2.336E+00 
8.328E-01 
1.771E-02 
3.316E+00 

-6.439E 01 
7.430E+00 
6.940E 02 
5.506E+00 
8.432E+00 
3.247E+01 
6.518E-01 
2.685E+02 

1-Sigma 
Counting 
Uncert 

% 

102.7 
121.7 
14.1 
2.8 

414.6 
158.5 
100.1 

5.6 
197.9 

95.8 
82.2 

4329.0 
44.3 

1105.0 
870.9 

1000.0 
264.8 

40.8 
544.3 
134.3 

45.1 
133.9 

44.3 
42.5 

555.4 
51.7 

108.7 
314.7 
31.6 

218.9 
84.2 

1191.0 
45.9 

108.4 
5.2 

105.6 
2.8 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

8.635E+00 
1.124E+00 
2.172E+01 
1.334E+00 
8.145E+00 
9.791E 01 
1.524E+00 
1.057E+00 
5.856E-01 
1.161E+00 
1.072E+00 
1.329E+01 
9.931E-01 
1.721E+00 
1.195E+00 
8.144E-01 
1.017E+01 
4.455E-01 
1.638E+00 
1. 4 99E+00 
1.027E+00 
3.345E+00 
1.252E+00 
1.615E+00 
4.848E+00 
1.207E+00 
9.054E-01 
5.573E-02 
1.049E+00 
1.410E+00 
6.257E+00 
8.265E-01 
2.528E+00 
9.143E+00 
1.700E+00 
6.880E-01 
7.570E+00 

Time: 1800 
Time: 1836 
Time: 1. 94 

1-Sigma 
Total 
Uncert 
Bq/Sample 

8.646E+00 
1.125E+00 
2.311E+01 
2.753E+00 
8.145E+00 
9.796E-01 
1.526E+00 
1. 435E+00 
5.858E-01 
1.162E+00 
1.074E+00 
1.329E+01 
1.000E+00 
1.721E+00 
1.195E+00 
8.145E-01 
1.018E+01 
4.490E-01 
1.638E+00 
1.500E+00 
1.034E+00 
3.348E+00 
1.260E+00 
1.627E+00 
4.848E+00 
1.213E+00 
9.089E-01 
5.574E-02 
1.063E+00 
1.410E+00 
6.268E+00 
8.265E-01 
2.545E+00 
9.154E+00 
2.461E+00 
6.888E-01 
1.541E+01 

sec 
sec 
9-
0 

Minimum 
Detectable 
Activity 

Bq/Sample 

2.875E+01 
3.793E+00 
3.756E+01 
4.062E+00 
2.730E+01 
3.302E+00 
6.798E+00 
4.372E+00 
2.465E+00 
3.869E+00 
3.579E+00 
4.411E+01 
3.228E+00 
5.867E+00 
4.044E+00 
3.321E+00 
2.676E+01 
3.383E+00 
5.556E+00 
4.993E+00 
3.350E+00 
1.115E+01 
2.860E+00 
5.279E+00 
2.068E+01 
3.953E+00 
3.000E+00 
1.248E+01 
3.825E+00 
4.688E+00 
2.068E+01 
2.825E+00 
1.063E+01 
3.058E+01 
9.997E+00 
3.625E+00 
1.157E+01 
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Hg-203 6.513E-01 154.6 1.007E+00 1.008E+OO 3.353E+00 

TL-208 1.555E+00 87.6 1.363Et00 1.365Et00 3.741£+00 
pm-146 1.839E+00 37.9 6.973E·Ol 7.037E-01 9.940Et00 
y-88 1.281E+00 57.6 7.383E-01 7.412E-Ol 4.373E+OO 
Cd-109 7.101E+01 31.2 2.212E+01 2.247E+01 7.215E+01 
PB 210 2.363E+02 14.5 3.417E+01 3.688E+01 8.639E+01 
PB 212 8.004E+00 20.2 1.619E+00 1.700E+00 5.141E+00 
PB-214 6.124E+02 0.9 5.757E+00 3.234E+01 8.424E+00 
BI-207 7.900E-02 67.2 5.311E-02 5.327E-02 3.169E+00 
BI 212 -7.894E+00 87.7 6.924E+00 6.936E+00 2.309E+01 
BI-214 5.804E+02 1.3 7.300E+00 3.103E+01 6.335E+00 
BI-210M 9.411E 01 148.7 1.399E+00 1. 400E+00 5.318E+00 
RA-224 1.744E+01 182.0 3.173E+01 3.175E+01 1.052E+02 
AC-228 2.849E+00 95.1 2.709E+00 2.713E+00 1.519E+01 
TH-227 -4.483E+00 157.8 7.075E+00 7.081E+00 2.352E+01 
TH 229 1.862E+01 79.7 1.484E+01 1.492E+01 4.262E+01 
TH-234 5.267E+00 68.0 3.579E+00 3.590E+00 8.292E+01 
PA-231 9.845E+00 185.7 1.828E+01 1.829E+01 8.517E+01 
PA-233 1.083E+00 186.1 2.015E+00 2.016E+00 7.709E+00 
PA-234 6.690E+00 55.2 3.689E+00 3.705E+00 1.085E+01 
PA-234M 2.296E+03 5.4 1. 239E+02 1.697E+02 4.407E+02 
U-235 5.589E+00 121.1 6.766E+00 6.772E+00 2.158E+01 
AM-241 8.117E-01 364.7 2.960E+00 2.961E+00 9.849E+00 
Np-237 1.633E+01 38.0 6.201E+00 6.267E+00 2.030E+01 

------- ---------- --------------------------------- ---- ---- -----
Total 4.451E+03 

Analyst: Lindsey Sharpe Reviewer~ 
Review Date: '1 \0\\"2-
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ORTEC g v - i (3263) Env32 
TestAmerica 

Sample description 

G53W4.25 7/9/2012 10:02:20 PMPage 1 
Spectrum name: 7 MT4381AC 20121293.An1 

2167092 MT4381AC F2F140417-001 

Spectrum Filename: C:\User\SPC\Det7\7 MT4381AC 20121293.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 7 SN/154 

Calibration 
Filename: 

7 TunaCan 90099 032712 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Act ty scaling factor: 

Detection limit method: 

7/9/2012 9:31:28 PM 
1800 
1836 

1.94 % 
7 

7 Soil TunaCan.Clb 

2/23/2012 8:40:56 AM 
0.117 keV 
0.250 keV/channel 
3.508E 09 keV/channelA2 

3/16/2012 11:45:14 AM 
165.85 keV 

Quadratic Uncertainty 0.87 % 
6.716580E-01 + (-6.166540E-01*Log(E) ) + 
( -2.065917E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.48 % 

-2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
( -1.081671E+00*Log(E)A2 ) 

Client Routine Long_Rev1.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.61keV) 

8000 { 2000.12keV ) 
1000.000% 

3 
1.0000E+00 
1.0000E+00/{ 1.0000E+00* 
1.0000E+00 
Reg. Guide 4.16 Method 

1.0000E+OO) = 
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ORTEC g v - i (3263) Env32 

TestAmerica 
G53W4.25 7/9/2012 10:02:20 PMPage 2 

Spectrum name: 7_MT4381AC_20l21293.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+00 
4.0000000E+00 
0.000% 

Background width: of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
YES 
YES 
NO 

Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 
Peaked background correction: 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

NO 
YES 

NO 
NO 
NO 

total peaks alloc. 50 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.1028 

***** SUMMARY 0 F P E A K S I N 

Comments 
7/9/2012 9:31:00 PM 

7 2012 07-01 0427.PBC 
7/1/2012 4:27:50 AM 

RANGE ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 
Bq/Sampl 

46.53 465. 13.96 0.98 2.482E-02 46.54 4.250 2.363E+02 PB210 
53.21 269. 24.40 0.64 3.136E 02 
59.91 19. 364.73 0.85 3.701E-02 59.54 35.900 PBC<MDA AM241 
74.81 3038. 2.87 0.87 4.767E-02 
77.11 5286. 1. 86 0.87 4.888E-02 
79.37 404. 16.02 0.87 4.997E-02 
83.48 119. 56.89 0.83 5.171E-02 
86.49 203. 37.97 0.88 5.279E-02 86.49 13.100 PBC<MDA Np237 

86.54 30.700 6.966E+00 EU155 
87.15 1713. 4.17 0.88 5.301E-02 86.54 30.700 5.870E+01 EU155 
88.04 258. 31.15 0.88 5.329E-02 88.04 3.790 PBC<MDA Cd109 
89.89 629. 9.38 0.88 5.383E-02 
92.66 73. 50.71 0.89 5.452E-02 92.59 5.584 PBC<MDA TH234 

93.35 5.561 PBC<MDA AC228 
118.66 176. 37.23 0.63 5.632E-02 
122.77 7. 898.15 0.92 5.596E-02 122.06 85.600 PBC<MDA C057 

123.10 40.790 1.702E-01 EU154 
124.53 47. 102.64 0.92 5.608E-02 121.78 28.580 PBC<MDA EU152 
132.87 63. 105.56 0.93 5.467E-02 131.29 18.000 PBC<MDA PA234 

133.02 43.300 1. 471E+00 HF181 
133.03 92. 63.69 0. 93 5.493E-02 131.29 18.000 PBC<MDA PA234 

133.02 43.300 2.157E+00 HF181 
136.13 33. 197.93 0.93 5.410E-02 136.30 5.850 PBC<MDA HF181 

136.47 10.680 3.181E+00 C057 
136.14 33. 198.46 0.93 5.413E-02 136.30 5.850 PBC<MDA HF181 

136.47 10.680 3.172E+00 C057 
143.76 43. 147.12 0.94 5.271E-02 143.79 10.960 PBC<MDA U235 
154.98 78. 70.76 0.39 5.027E-02 
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165.58 
186.17 
193.27 
205.55 

58. 108.71 0.96 4.881E-02 165.85 79.900 
1820. 5.09 

63. 79.70 
32. 175.68 

0.94 4.435E-02 
0.30 4.294E-02 193.51 4.400 
1.01 4.086E-02 205.33 5.010 

PBC<MDA CE139 

PBC<MDA TH229 
PBC<MDA U235 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 10:02:20 PMPage 3 
Spectrum name: 7_MT4381AC_20121293.An1 

pk energy 
238.45 
241.02 
242.04 
258.99 
265.49 
274.57 
295.27 
300.04 

300.05 

300.07 

304.45 

304.74 

304.75 

319.56 
329.02 

343.81 

351.99 
364.35 
451.28 
451.68 
454.28 
487.06 

510.83 
564.36 

583.72 
604.71 

609.33 

703.17 
720.15 
722.56 
768.40 
786.09 
794.60 
816.85 

833.45 
861.33 
868.87 
873.82 
880.85 

area uncert 
223. 19.86 

46. 182.00 
3162. 2.18 

181. 26. 56 
32. 148.65 

224. 26.28 
6478. 1.47 

23. 185.69 

23. 185.72 

23. 186.09 

5. 850.70 

10. 416.64 

10. 417.33 

10. 414.63 
45. 91. 58 

40. 99.48 

10666. 1.17 
104. 44.30 

57. 51.53 
48. 55.32 
74. 37.91 

139. 30.87 

85. 35.51 
3. 825.95 

7. 268.58 
24. 742.61 

7732. 1.26 

56. 44.29 
50. 40.76 

8. 292.18 
684. 6.11 
145. 17.78 

33. 38.39 
12. 185.14 

13. 158.45 
27. 87.63 

5. 402.24 
22. 108.43 

8. 300.60 

fwhm 
1. 04 
1.04 
1. 04 
0.64 
1. 07 
0.58 
1.11 
1.10 

1.10 

1.10 

1.11 

1.11 

1.11 

1.13 
1.13 

1.15 

1.09 
0.31 
0.54 
1.26 
1.26 
0.83 

1. 31 
1. 36 

1. 38 
1.40 

1.42 

1.49 
1. 51 
1. 51 
1. 58 

carr 
3.604E-02 
3.572E-02 
3.559E-02 
3.361E-02 
3.288E-02 
3.199E-02 
3.007E-02 
2.966E-02 

2.966E-02 

2.965E-02 

2.945E-02 

2.926E-02 

2.926E-02 

2.807E-02 
2.744E-02 

2.637E-02 

2.588E-02 
2.511E-02 
2.088E-02 
2.088E-02 
2.077E-02 
1.953E-02 

1.870E-02 
1.720E-02 

1. 669E-02 
1.616E-02 

1. 605E-02 

1.415E-02 
1.380E-02 
1.380E-02 
1.307E-02 

1.57 1.281E-02 
0.57 1.268E-02 
1.59 1.239E-02 

1.61 1.213E-02 
1. 63 1.181E- 02 
1.64 1.168E-02 
1. 64 1.166E-02 
1. 65 1.157E-02 

nuclide 
238.63 
240.99 
242.00 

265.83 

295.09 
300.03 
300.07 
300.18 
300.03 
300.07 
300.18 
300.03 
300.07 
300.18 
304.85 
304.90 
302.85 
304.85 
304.90 
304.85 
304.90 
320.08 
328.76 
328.76 
344.29 
344.29 
351.93 
364.48 

453.88 
487.02 
487.02 
511.86 
563.24 
563.24 
583.02 
604.71 
604.71 
609.31 
610.30 
610.30 
702.63 
724.20 
722.79 
766.41 

brnch. 
43.300 

4.100 
7.430 

50.000 

19.300 
3.280 
2.460 
6.200 
3.280 
2.460 
6.200 
3.280 
2.460 
6.200 
4.290 

28.000 
18.330 

4.290 
28.000 

4.290 
28.000 

9.940 
20.300 
20.300 
26.500 
26.500 
37.600 
81.700 

65.000 
45.500 
45.500 
20.000 

8.350 
8.350 

84.500 
97.620 
97.620 
46.090 

5.750 
5.750 

97.900 
44.150 
10.810 

0.294 

act. nuc 
7.732E+00 PB212 

PBC<MDA RA224 
6.639E+02 PB214 

PBC<MDA BI210M 

6.195E+02 PB214 
PBC<MDA PB212 

1.788E+01 PA231 
7.098E+00 PA233 

PBC<MDA PB212 
1.788E+01 PA231 
7.097E+00 PA233 

PBC<MDA PB212 
1.785E+01 PA231 
7.083E+00 PA233 

PBC<MDA Ba140 
3.084E-01 BI210M 
4.684E 01 BA133 

PBC<MDA Ba140 
7.029E-01 BI210M 

PBC<MDA Ba140 
7.017E-01 BI210M 

PBC<MDA CR51 
PBC<MDA La140 

4.531E+00 La140 
PBC<MDA EU152 

3.216E+00 EU152 
6.088E+02 PB214 

PBC<MDA I131 

PBC<MDA pm146 
8.709E+00 La140 
8.709E+00 La140 

PBC<MDA RH106 
PBC<MDA CS134 

1.240E+00 CS134 
PBC<MDA TL208 
PBC<MDA CS134 

8.414E-01 CS134 
5.803E+02 BI214 
4.661E+03 RU103 
4.661E+03 RU103 

PBC<MDA NB94 
4.606E+00 ZR95 

PBC<MDA SB124 
9.842E+03 PA234M 

785.51 1.100 5.719E+02 BI212 

815.77 23.280 PBC<MDA La140 
815.77 23.280 2.393E+00 La140 
834.85 99.980 PBC<MDA MN54 
860.56 12.420 PBC<MDA TL208 
871.10 99.890 PBC<MDA NB94 
873.23 12.270 PBC<MDA EU154 
880.53 6.000 PBC<MDA PA234 
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889.42 11. 217.97 1. 66 1.14 7E- 02 889.28 99.984 PBC<MDA Sc46 
889.28 99.984 5.523E-Ol Sc46 

897.60 18. 137.13 1. 66 1.137E-02 898.04 93.700 PBC<MDA y88 
933.81 446. 9.44 1. 69 1.097E-02 
944.46 23. 90.04 1. 70 1.085E-02 946.02 13.400 PBC<MDA PA234 
963.38 48. 45.92 1. 72 1.066E-02 964.11 14.605 PBC<MDA EU152 

964.11 14.605 1.723E+01 EU152 
968.80 23. 95.07 1. 72 1.062E-02 968.97 17.460 PBC<MDA AC228 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 10:02:20 PMPage 4 
Spectrum name: 7_MT4381AC_20121293.An1 

pk energy 

1002.27 

1004.97 
1036.73 

1050.85 
1062.46 
1099.45 
1120.39 

1238.21 

1246.56 
1291.42 
1331.45 
1377.70 
1408.24 

1461.50 
1594.57 

1691.57 
1764.50 
1838.24 

area uncert 

1. 805 .14 

5. 399.65 
7. 278.65 

8. 264.83 
19. 89.78 
20. 100.13 

1647. 3.41 

570. 6.20 

22. 41.28 
5. 287.81 

19. 82.24 
458. 9.19 
187. 12.02 

217. 13.86 
23. 58.84 

14. 
1229. 

17. 

70.57 
2.97 

57.63 

fwhm 

1. 75 

1. 75 
1. 78 

1. 79 
1. 80 
1. 83 
2.10 

corr 
1. 031E-02 

1.027E-02 
9.978E-03 

9.871E-03 
9.759E-03 
9.472E-03 
9.310E-03 

nuclide 
1001.00 
1001.00 
1004.77 
1037.84 
1037.84 
1050.36 
1063.66 
1099.25 
1120.29 

brnch. 
0.837 
0.837 

18.010 
14.130 
14.130 

1.560 
74.500 
56.500 
15.100 

act. nuc 
PBC<MDA PA234M 
PBC<MDA PA234M 
PBC<MDA EU154 
PBC<MDA Co56 

2.673E+00 Co56 
PBC<MDA RH106 
PBC<MDA BI207 
PBC<MDA FE59 

6.502E+02 BI214 
1120.55 99.987 9.829E+01 Sc46 
1121.30 34.900 2.818E+02 Ta182 
1120.55 99.987 9.829E+01 Sc46 
1121.30 34.900 2.818E+02 Ta182 

1.93 8.501E-03 1238.28 66.070 5.643E+01 Co56 
1238.28 66.070 5.643E+01 Co56 

0.53 8.450E-03 
1.98 8.180E 03 1291.60 43.200 PBC<MDA FE59 
2.01 7.951E-03 1332.50 99.980 PBC<MDA C060 
1.66 7.712E-03 
2.06 7.560E-03 1408.00 21.005 6.531E+01 EU152 

1408.00 21.005 6.531E+01 EU152 
1.98 7.309E-03 1460.83 10.670 1.545E+02 K40 
2.19 6.737E-03 1596.21 95.400 PBC<MDA La140 

2.24 
2.27 
2.33 

6.388E-03 
6.141E-03 
5.919E-03 

1596.21 
1690.98 
1764.49 
1836.06 

95.400 
47.790 
15.400 
99.200 

1. 981E+00 La140 
PBC<MDA SB124 

7.205E+02 BI214 
PBC<MDA y88 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

PEAK 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

212.40 
298.84 
308.02 
317.07 
333.51 
348.17 
359.10 
474.23 
619.52 
744.28 

1035.60 
1097.93 
1806.39 
1947.93 
3073.33 
3178.15 
3734.97 
4952.58 
4985.97 
5510.50 

53.21 
74.82 
77.11 
79.38 
83.48 
87.15 
89.88 

118.66 
154.98 
186.17 
258.99 
274.57 
451.28 
487.06 
768.40 
794.60 
933.81 

1238.21 
1246.56 
1377.70 

1346. 
3338. 
2301. 
1335. 
1488. 
1847. 
1423. 
1300. 
1103. 
1692. 

674. 
794. 
328. 
463. 
812. 

48. 
145. 
619. 

26. 
81. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

269. 8.579E+03 
2510. 5.266E+04 
4889. 1.000E+05 

400. 8.011E+03 
119. 2.305E+03 

1558. 2.939E+04 
631. 1.172E+04 
176. 3.125E+03 

78. 1.545E+03 
1820. 4.104E+04 

182. 5.400E+03 
271. 8.460E+03 

48. 2.297E+03 
43. 2.180E+03 
71. 5.461E+03 
36. 2.847E+03 

504. 4.588E+04 
56. 6.606E+03 
22. 2.663E+03 

526. 6.816E+04 

L Peak written from unknown list. 

1 Sigma % keV Nuclide 

20.23 
4.75 
2.18 

13.84 
46.68 

4.65 
9.34 

37.23 
70.76 
5.09 

21.55 
15.93 
55.32 
73.11 
57.68 
31.80 

5.60 
64.04 
41.28 
4.99 

0.642 
0.802 
0.882 
0.974 
0.828 
0.880 
0.883 
0.630 
0.391 
0.938 
0.641 
0.575 
1. 256 
0.834 
1.579 
0.573 
1. 691 
1. 927 
0.534 
1. 659 

sM 
D 
D 

s 
s 

s 
s 

D 
c 

sM 
s 
s 
sc 
s 
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C - Area < Crit level. 
M - Peak is close to a library peak. 
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ORTEC g v 
TestAmerica 

i (3263) Env32 G53W4.25 7/9/2012 10:02:20 PMPage 5 
Spectrum name: 7 MT4381AC 20121293.An1 

---------------------- -------------------------------
This section based on library: Client Routine Long_Rev1.lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.68 46.53 1199. 449. 0.249 13.96 0.976s 
TH-227 200.66 50.28 1751. -87. -0.048 69.24 0.840s 
AM-241 239.19 59.91 2497. 19. 0.011 364.73 0.850s 
BA-133 322.04 80.62 2594. -171. -0.095 42.76 0.874s 
Np-237 345.53 86.49 2878. 203. 0.113 37.97 0.880D 
EU-155 348.23 87.16 2723. 1604. 0.891 5.23 0.880s 
Cd-109 351.73 88.04 3103. 258. 0.143 31.15 0.881D 
TH-234 369.93 92.59 1205. 73. 0.041 50.71 0.886D 
AC-228 372.97 93.35 1742. -46. -0.026 127.82 0.887D 
EU-152 497.68 124.53 1150. 47. 0.026 102.64 0.918s 
EU-154 490.67 122.77 1970. 7. 0.004 898.15 0.919 
PA-234 531.70 133.03 1668. 92. 0.051 63.69 0.928s 
HF-181 531.07 132.87 2159. 63. 0.035 105.56 0.930 
CE-144 535.79 134. 05 2284. -81. -0.045 84.21 0.930s 
HF-181 544.16 136.14 2127. 33. 0.018 198.46 0.933s 
C0-57 544.11 136.13 2126. 33. 0.018 197.93 0.934s 
U-235 574.62 143.76 2263. 43. 0.024 147.12 0.941s 
CE-141 578.60 144.75 2037. -29. -0.016 218.91 0.943s 
U-235 655.03 163.86 2171. -81. -0.045 85.55 0.962s 
CE-139 661.92 165.58 1991. 58. 0.032 108.71 0.965s 
TH-229 772.70 193.27 932. 63. 0.035 79.70 0.300s 
U-235 821.81 205.55 1744. 32. 0.018 175.68 1.007s 
TH-227 946.05 236.61 1604. -36. -0.020 157.82 1. 03 9s 
PB-212 954.15 238.63 923. 225. 0.125 19.68 1.041D 
RA-224 963.57 240.99 3476. 46. 0.026 182.00 1.044D 
PB-214 967.61 242.00 818. 3148. 1.749 2.20 1.045D 
EU-152 973.49 243.47 3571. -663. -0.368 13.33 1. 048s 
TH-227 1024.94 256.33 1287. -65. -0.036 78.64 1.060s 
BI-210M 1061.59 265.49 1101. 32. 0.018 14 8. 65 1. 069 
TL-208 1105.48 276.46 1148. -54. -0.030 89.24 1.081s 
Hg-203 1115.76 279.03 1069. -30. -0.017 154.60 1. 083s 
I-131 1137.16 284.38 1140. -40. -0.022 120.90 1. 089s 
PB-214 1180.74 295.27 674. 6475. 3.597 1.47 1.113 
PB-212 1199.81 300.04 940. 23. 0.013 185.69 1.105s 
PA-231 1199.83 300.05 940. 23. 0.013 185.72 1.105s 
PA-233 1199.90 300.07 940. 23. 0.013 186.09 1.105s 
PA-231 1217.44 304.45 746. 5. 0.003 850.70 1.107s 
Ba-140 1218.64 304.75 927. 10. 0.006 417.33 1.110s 
BI-210M 1218.61 304.74 927. 10. 0.006 416.64 1.110s 
CR-51 1277.90 319.56 832. 10. 0.005 414.63 1.125s 
La-140 1315.74 329.02 842. 45. 0.025 91.58 1.134s 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 10:02:20 PMPage 6 
TestAmerica Spectrum name: 7 MT4381AC 20121293.An1 - -

Nuclide Channel Energy Background Net area Cntsfsec Uncert FWHM 
EU-152 1374.90 343.81 790. 40. 0.022 99.48 1.150 
PB-214 1407.62 351.99 966. 10663. 5.924 1.17 1. 087 
BA-133 1420.77 355.28 1014. -109. -0.060 42.52 1.161s 
I-131 1457.06 364.35 488. 104. 0.058 44.30 0.314s 
BA-133 1541.52 385.46 744. 43. -0.024 90.84 1.189s 
SN-113 1565.95 391.57 815. -30. -0.017 134.35 1.197s 
SB-125 1713. 98 428.57 745. -29. -0.016 133.90 1.233s 
pm-146 1815.20 453.88 354. 74. 0.041 37.91 1.259D 
SB 125 1838.02 459.58 244. -21. -0.012 107.23 1. 268s 
PM 144 1903.24 475.89 431. -14. -0.008 213.78 1.281s 
BE-7 1910.52 477.71 512. -32. -0.018 102.69 1. 282s 
HF-181 1925.28 481.40 468. -5. -0.003 661.63 1. 286s 
La-140 1948.22 487.13 420. 97. 0.054 31.63 1.291s 
RH-106 2043.03 510.83 415. 85. 0.047 35.51 1.315 
Ba 140 2148.76 537.26 420. -6. -0.003 471.26 1.339s 
cs 134 2257.17 564.36 349. 3 . 0.002 825.95 1.364s 
cs 134 2279.98 570.07 386. -27. -0.015 105.46 1.369s 
BI-207 2279.92 570.05 392. -28. -0.016 100.09 1. 370s 
TL-208 2334.60 583.72 392. 7. 0.004 268.58 1.382s 
SB-124 2410.81 602.77 401. -65. -0.036 45.06 1.401s 
cs 134 2418.55 604.71 15726. 24. 0.013 742.61 1.403s 
BI 214 2437.05 609.33 307. 7728. 4.293 1.26 1.418 
RU-103 2437.12 609.35 388. 7556. 4.198 1.21 1.408s 
AG-108M 2446.85 611.78 874. 319. -0.177 14.24 1.412s 
PM-144 2472.55 618.21 268. -6. -0.003 389.08 1.415s 
SB-125 2546.17 636.61 321. -27. -0.015 97.60 1.432s 
AG-110M 2629.58 657.46 274. -14. 0.008 174.18 1. 452s 
CS-137 2653.06 663.34 355. -53. -0.030 51.66 1.455s 
NB-94 2812.39 703.17 279. 56. 0.031 44.29 1.493s 
SB 124 2889.96 722.56 291. 8. 0.005 292.18 1.511s 
AG-108M 2880.33 720.15 186. 50. 0.028 40.76 1.511s 
EU-154 2893.16 723.36 331. -4. -0.002 601.47 1.511s 
ZR-95 2896.23 724.12 327. -35. -0.019 75.76 1. 512s 
BI-212 2897.04 724.33 193. -23. -0.013 87.71 1.515s 
pm-146 2943.08 735.84 241. -5. -0.003 453.10 1. 523s 
pm-146 2985.84 746.53 286. -4. -0.002 653.02 1. 533s 
NB-95 3069.89 767.54 394. -3. -0.002 870.86 1.549s 
PA-234M 3073.80 768.52 239. 611. 0.339 5.38 1.550s 
EU-152 3115.37 778.91 250. -3. -0.002 715.91 1.561s 
BI 212 3144.08 786.09 260. 145. 0.081 17.78 1. 567 
cs 134 3184.87 796.28 238. -17. -0.009 133.81 1.576s 
CS-134 3207.54 801.95 342. -32. -0.018 83.01 1.581s 
C0-58 3243.05 810.83 322. -27. -0.015 95.76 1. 589s 
La-140 3267.13 816.85 258. 12. 0.007 185.14 1.593s 
MN-54 3333.56 833.45 222. 13. 0.007 158.45 1.610s 
TL 208 3445.05 861.33 264. 27. 0.015 87.63 1.632s 
NB 94 3475.21 868.87 219. 5. 0.003 402.24 1.641s 
EU-154 3495.03 873.82 266. 22. 0.012 108.43 1.643s 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 10:02:20 PMPage 7 
Spectrum name: 7_MT4381AC 20121293.An1 

Nuclide 
PA-234 
PA-234 
AG-110M 
Sc-46 
y-88 
AG-110M 
PA-234 
EU-152 
AC-228 
EU-154 
EU-154 
Co-56 
RH-106 
BI-207 
FE-59 
EU-152 
BI-214 
Sc-46 
Ta-182 
Ta-182 
Co-56 
NA-22 
FE-59 
C0-60 
AG-110M 
EU-152 
K-40 
La-140 
SB-124 
BI-214 
Co-56 
y-88 

Channel 
3523.13 
3531.74 
3539.05 
3557.43 
3590.12 
3747.84 
3777.59 
3853.28 
3874.94 
3998.38 
4019.64 
4146.65 
4203.16 
4249.58 
4397.54 
4448.71 
4481.20 
4481.43 
4481.42 
4889.69 
4952.74 
5088.01 
5165.40 
5325.50 
5523.94 
5632.67 
5845.68 
6377.94 
6765.92 
7057.59 
7074.58 
7352.55 

Energy Background Net area 
880.85 293. 8. 
883.00 313. -10. 
884.83 302. -5. 
889.42 303. 11. 
897.60 303. 18. 
937.02 535. -81. 
944.46 201. 23. 
963.38 222. 48. 
968.80 229. 23. 
999.66 171. -7. 

1004.97 194. 5. 
1036.73 175. 7. 
1050.85 210. 8. 
1062.46 132. 19. 
1099.45 182. 20. 
1112.24 207. -17. 
1120.37 161. 1630. 
1120.42 203. 1568. 
1120.42 194. 1569. 
1222.49 200. -26. 
1238.25 158. 514. 
1272.07 133. -14. 
1291.42 121. 5. 
1331.45 108. 19. 
1381.06 268. -68. 
1408.24 158. 187. 
1461.50 115. 217. 
1594.57 79. 23. 
1691.57 45. 14. 
1764.50 15. 1227. 
1768.74 198. -59. 
1838.24 39. 17. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

Cnts/sec 
0.005 

-0.006 
-0.003 

0.006 
0.010 

-0.045 
0. 013 
0.027 
0. 013 

-0.004 
0.003 
0.004 
0.004 
0.010 
0.011 

-0.010 
0.906 
0.871 
0.872 

-0.015 
0.286 

-0.008 
0.003 
0.010 

-0.038 
0.104 
0.120 
0. 013 
0.008 
0.681 

-0.033 
0.009 

Uncert 
300.60 
253.72 
544.26 
217.97 
137.13 

42.01 
90.04 
45.92 
95.07 

265.83 
399.65 
278.65 
264.83 

89.78 
100.13 
119.45 

3.17 
2.83 
2.82 

77.91 
5.60 

121.68 
287.81 

82.24 
36.28 
12.02 
13.86 
58.84 
70.57 

2.97 
36.44 
57.63 

FWHM 
1. 649s 
1.651s 
1.653s 
1.657s 
1.664s 
1.697s 
1.704s 
1.719s 
1.724s 
1.746s 
1.753s 
1.780s 
1.790 
1.801s 
1.829s 
1.839s 
2.103 
1.845 
1.846s 
1.923s 
1.936 
1.963s 
1.975s 
2.005s 
2.042s 
2.059 
1.979 
2.185s 
2.245 
2.272 
2.294s 
2.332s 

***** S U M M A R Y 0 F L I B R A R Y P E A K U S A G E ***** 
- Nuclide -
Name Code 

Average 
Activity 
Bq/Sample 

BE-7 C -8.4089E+00 

NA-22 C -9.2361E-01 

------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

5.31E+01 
477.60-8.409E+00 &( 2.875E+01 1.03E+02 1.05E+01 G 

9.50E+02 
1274.53-9.236E-01 ?( 3.793E+00 1.22E+02 9.99E+01 G 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 10:02:20 PMPage 8 
TestAmerica Spectrum name: 7 MT4381AC 20121293.An1 -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

K-40 N 1.5447E+02 4.66E+ll 
1460.83 1.545E+02 (P 3.756E+01 1.39E+01 1.07E+01 G 

Sc-46 F 4.7079E+01 8.38E+01 
889.28 5.523E-01 &( 4.062E+00 2.18E+02 1.00E+02 G 

1120.55 9.360E+01 ( 4.126E+00 2.83E+00 1.00E+02 G 

CR-51 F 1.9643E+00 2.77E+01 
320.08 1.964E+00 &( 2.730E+01 4.15E+02 9.94E+00 G 

MN-54 c 6.1794E-01 3.12E+02 
834.85 6.179E-01 &( 3.302E+00 1.58E+02 1.00E+02 G 

FE-59 F 1.5220E+00 4.45E+01 
1099.25 2.028E+00 ? ( 6.798E+00 1.00E+02 5.65E+01 G 
1291.60 8.606E-01 ? ( 8.497E+00 2.88E+02 4.32E+01 G 

Co-56 c 1.8870E+01 7.73E+01 
846.77 O.OOOE+OO ? ( 4.372E+00 1.00E+03 9.99E+01 G 

1238.28 5.087E+01 ( 6.063E+00 5.60E+00 6.61E+01 G 
1037.84 2.673E+00 ? ( 2.538E+01 2.79E+02 1.41E+01 G 
1771.35-3.433E+01 & 4.007E+01 3.64E+01 1.55E+01 A 

C0-57 c 2.9584E-01 2.72E+02 
122.06-6.408E-02 &( 2.465E+00 1.15E+03 8.56E+01 G 
136.47 3.181E+00 &( 2.092E+01 1.98E+02 1. 07E+01 G 

C0-58 c -1.2122E+00 7.09E+01 
810.78-1.212E+00 &( 3.869E+00 9.58E+01 9.95E+01 G 

C0-60 F 1.3038E+00 1.93E+03 
1332.50 1.304E+00 ? ( 3.579E+00 8.22E+01 1.00E+02 G 
1173.24 O.OOOE+OO - 4.125E+00 1.00E+03 9.99E+01 G 

ZN-65 F -3.0704E-01 2.44E+02 
1115.55-3.070E-01 &( 4.411E+01 4.33E+03 5.06E+01 G 

NB-94 I 2.2423E+00 7.41E+06 
702.63 2.242E+00 3.228E+00 4.43E+01 9.79E+01 G 
871.10 2.494E-01 & 3.415E+00 4.02E+02 9.99E+01 G 

ZR-95 I 1.5577E-01 6.40E+01 
756.73 1.558E-01 % ( 5.867E+00 1.10E+03 5.45E+01 G 
724.20-3.165E+00 + 7.947E+00 7.58E+01 4.42E+01 G 
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TestAmerica 

1 {3263) Env32 G53W4.25 7/9/2012 10;02i20 PMPage 9 
Spectrum name: 7_MT4381AC_20121293.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

NB-95 I 1.3719E-01 

RH-106 I 3.8419E+00 

AG-108M C 1.0929E+00 

AG-110M F -3.0088E 01 

SN-113 F -1.1157E+00 

SB-124 F -2.2799E+00 

SB-125 I 2.4982E+00 

I-131 I 2.8253E+00 

BA-133 F -3.7983E+00 

6.40E+01 
765.79-1.372E-01 ?{ 4.044E+00 8.71E+02 9.98E+01 G 

3.74E+02 
621.92 1.797E-02 %{ 2.676E+01 4.36E+04 9.93E+00 G 

1050.36 2.818E+01 ( 2.535E+02 2.65E+02 1.56E+00 G 
511.86 1.266E+01 1.451E+01 3.55E+01 2.00E+01 GA 

433.94-5.405E-02 &( 
722.94 2.235E+OO ?{ 
614.28-1.239E+01 & 

884.68-3.009E-01 ?( 
657.76-5.325E-01 + 
937.49-1.194E+01 & 

1384.30-2.017E+01 & 
763.94 1.251E+00 % 

391.69 1.116E+00 ?( 

602.73-2.280E+00 ?( 
1690.98 2.634E+00 + 

722.79 3.099E+00 + 

427.88-2.498E+00 ?( 
600.50 O.OOOE+OO + 
635.89-8.422E+00 + 
463.37-5.477E+00 + 

364.48 2.825E+00 *( 
284.30-1.161E+01 -
636.97-5.335E-01 % 

356.00-3.798E+00 &( 
302.85 3.001E-01 % 
383.84-1.115E+01 & 

80.99-5.508E+00 + 

1.53E+05 
3.383E+00 1.86E+03 9.05E+01 G 
2.938E+00 4.08E+01 9.08E+01 G 
5.451E+00 1.42E+01 8.98E+01 G 

2.50E+02 
5.556E+OO 5.44E+02 7.27E+01 G 
3.125E+00 1.74E+02 9.46E+01 G 
1.634E+01 4.20E+01 3.44E+01 G 
2.353E+01 3.63E+01 2.43E+01 G 
4.278E+01 1.03E+03 2.23E+01 G 

1.15E+02 
4.993E+00 1.34E+02 6.40E+01 G 

6.02E+01 
3.350E+00 4.51E+01 9.83E+01 G 
6.178E+00 7.06E+01 4.78E+01 G 
3.064E+01 2.92E+02 1.08E+01 G 

1.01E+03 
1.115E+01 1.34E+02 2.96E+01 G 
1.987E+01 1.00E+03 1.79E+01 G 
2.741E+01 9.76E+01 1.13E+01 G 
1.965E+01 1.07E+02 1.05E+01 G 

8.02E+00 
2.860E+00 4.43E+01 8.17E+01 G 
4.663E+01 1.21E+02 6.14E+00 G 
4.013E+01 2.21E+03 7.17E+00 G 

3.85E+03 
5.279E+00 4.25E+01 6.20E+01 G 
1.502E+01 1.49E+03 1.83E+01 G 
3.360E+01 9.08E+01 8.94E+00 GA 
7.724E+00 4.28E+01 3.41E+01 GA 



TestAmerica St. Louis

LOT # F2F140417 36 of 385

ORTEC g v i ( 3263) Env32 G53W4.25 7/9/2012 10:02:20 PMPage 10 
TestAmerica Spectrum name: 7 MT4381AC 20121293.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

CS-134 I B.72BBE-01 ?.54E+02 
604.71 8.414E-01 ? ( 2.068E+01 7.43E+02 9.76E+01 G 
795.87-8.511E-01 + 3.828E+00 1.34E+02 8.55E+01 G 
569.32-5.678E+00 + 1.997E+01 1.05E+02 1.54E+01 G 
801.95-1.639E+01 + 4.518E+01 8.30E+01 8.69E+00 G 
563.24 1.240E+00 ? ( 3.473E+01 8.26E+02 8.35E+00 G 

CS-137 I -2.3357E+00 1.10E+04 
661.66-2.336E+00 ?( 3.953E+00 5.17E+01 8.52E+01 G 

CE-139 F 8.3284E 01 1. 38E+02 
165.85 8.328E-01 &( 3.000E+00 1.09E+02 7.99E+01 G 

Ba-140 I 1.7708E 02 1.28E+01 
537.26-7.847E-01 ? ( 1.248E+01 4.71E+02 2.44E+01 G 
162.66-5.033E-01 & 4.016E+01 2.39E+03 6.22E+00 G 
304.85 4.579E+00 ( 6.400E+01 4.17E+02 4.29E+00 G 

La-140 I 3.3162E+00 1.28E+01 
1596.21 1.981E+00 ? ( 3.825E+00 5.88E+01 9.54E+01 G 

487.02 6.047E+00 ( 6.137E+00 3.16E+01 4.55E+01 G 
328.76 4.531E+00 &( 1.376E+01 9.16E+01 2.03E+01 G 
815.77 2.393E+00 &( 1. 495E+01 1.85E+02 2.33E+01 G 

CE-141 I -6.4394E-01 3.25E+01 
145.44-6.439E-01 ?( 4.688E+00 2.19E+02 4.82E+01 G 

CE-144 I 7.4295E+00 2.85E+02 
133.54-7.430E+00 ?( 2.068E+01 8.42E+01 1.11E+01 G 

PM-144 c 6.9402E-02 3.63E+02 
696.54 6.940E-02 &( 2.825E+00 1.19E+03 9.90E+01 G 
618.06-2.118E-01 + 2.796E+00 3.89E+02 9.91E+01 G 
476.81-9.198E 01 + 6.608E+00 2.14E+02 4.20E+01 G 

EU-152 F 5.5060E+00 4.94E+03 
344.29 3.216E+00 1.063E+01 9.95E+01 2.65E+01 G 

1112.07-7.549E+00 + 3.029E+01 1.19E+02 1.36E+01 G 
121.78 1.636E+00 &( 5.571E+00 1.03E+02 2.86E+01 G 
778.92 1.042E+00 - 2.541E+01 7.16E+02 1.29E+01 G 
964.11 1.723E+01 ? ( 2.573E+01 4.59E+01 1.46E+01 G 
244.69-1.377E+02 & 5.844E+01 1. 33E+01 7.58E+00 G 

1408.00 6.531E+01 2.147E+01 1. 20E+01 2.10E+01 GA 

EU-154 I 8.4321E+00 3.14E+03 
873.23 8.432E+00 ? ( 3.058E+01 1.08E+02 1.23E+01 G 
123.10 1.702E-01 - 5.100E+00 8.98E+02 4.08E+Ol G 
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- -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 
1274.54 2.009E-01 % 1.021E+01 1.47E+03 3.52E+01 G 

723.36-8.549E-01 - 1.743E+01 6.01E+02 2.02E+01 G 
1004.77 1.489E+00 - 2.029E+01 4.00E+02 1.80E+01 G 

996.33-3.555E+00 - 3.219E+01 2.66E+02 1.06E+01 G 

EU-155 I 3.2471E+01 1.81E+03 
105.31-1.188E-01 &( 9.997E+00 2.52E+03 2.12E+01 G 

86.54 5.498E+01 &( 8.427E+00 5.23E+00 3.07E+01 G 

HF-181 F 6.5182E-01 4.24E+01 
482.00 1.623E-01 & ( 3.625E+00 6.62E+02 8.05E+01 G 
133.02 1.471E+00 { 5.145E+00 1. 06E+02 4.33E+01 G 
345.83-1.282E 01 & 1.991E+01 4.62E+03 1.51E+01 G 
136.30 5.788E+00 ? ( 3.818E+01 1.98E+02 5.85E+00 G 

Ta-182 F 2.6850E+02 1.14E+02 
1121.30 2.685E+02 ? ( 1.157E+01 2.82E+00 3.49E+01 G 
1221.41-6.330E+00 1.639E+01 7.79E+01 2.70E+01 G 
1189.05-2.861E-01 % 2.242E+01 2.27E+03 1.62E+01 G 

Hg-203 F -6.5131E-01 4.66E+01 
279.20-6.513E-01 ? ( 3.353E+00 1.55E+02 8.15E+01 G 

TL-208 N 1.5548E+00 6.98E+02 
583.02 2.866E-01 &(P 3.741E+00 2.69E+02 8.45E+01 G 
277.28-1.508E+01 & 4.458E+01 8.92E+01 6.31E+00 G 
860.56 1.018E+01 ? ( 2.971E+01 8.76E+01 1.24E+01 G 

pm-146 c 1.8391E+00 2.02E+03 
747.16-4.480E-01 ? ( 9.940E+00 6.53E+02 3.40E+01 G 
735.72-8.845E-01 + 1.363E+01 4.53E+02 2.25E+01 G 
453.88 3.035E+00 3.720E+00 3.79E+01 6.50E+01 G 

y-88 F 1.2812E+00 1. 07E+02 
898.04 9.505E-01 ? ( 4.373E+00 1.37E+02 9.37E+01 G 

1836.06 1.594E+00 ? ( 2.999E+00 5.76E+01 9.92E+01 G 

Cd 109 F 7.1007E+01 4.53E+02 
88.04 7.101E+01 7.215E+01 3.11E+01 3.79E+00 G 

PB-210 N 2.3627E+02 8.14E+03 
46.54 2.363E+02 (P 8.639E+01 1.40E+01 4.25E+00 G 

PB 212 N 8.0038E+00 6.98E+02 
238.63 8.004E+00 (P 5.141E+00 1.97E+01 4.33E+01 G 
300.03 1.341E+01 & 8.310E+01 1.86E+02 3.28E+00 GA 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PB 214 N 6.1241E+02 5.84E+05 
351.93 6.088E+02 (P 8.424E+00 1.17E+00 3.76E+01 G 
295.09 6.195E+02 (P 1.184E+01 1.47E+00 1.93E+01 G 
242.00 6.613E+02 + p 2.856E+01 2.20E+00 7.43E+00 GA 

BI-207 c 7.8997E-02 1.18E+04 
569.70-9.501E-01 ? ( 3.169E+00 1.00E+02 9.77E+01 G 

1063.66 1.429E+00 &( 4.293E+00 8.98E+01 7.45E+01 G 

BI-212 N -7.8941E+00 6.98E+02 
727.33-7.894E+00 &( 2.309E+01 8.77E+01 1.18E+01 G 
785.51 5.719E+02 3.070E+02 1.78E+01 1.10E+00 GA 

BI 214 N 5.8035E+02 5.84E+05 
609.31 5.803E+02 (P 6.335E+00 1.26E+00 4.61E+01 G 

1120.29 6.442E+02 + p 2.442E+01 3.17E+00 1.51E+01 G 
1764.49 7.205E+02 + p 1. 235E+01 2.97E+00 1.54E+01 G 

BI-210M T 9.4114E-01 1.10E+09 
265.83 1.075E+00 &( 5.318E+00 1.49E+02 5.00E+01 G 
3 04. 90 7.029E-01 ( 9.806E+00 4.17E+02 2.80E+01 G 

RA-224 N 1.7436E+01 6.98E+02 
240.99 1.744E+01 1.052E+02 1.82E+02 4.10E+00 G 

AC-228 N 2.8494E+00 2.10E+03 
911.16 4.060E-01 &( 1. 519E+01 1.10E+03 2.90E+01 G 
968.97 6.908E+00 ? ( 2.193E+01 9.51E+01 1. 75E+01 G 
338.32 5.610E-01 % 2.478E+01 1.32E+03 1.20E+01 G 

93.35-8.491E+00 + 3.602E+01 1. 28E+02 5.56E+00 XA 

TH 227 N -4.4827E+00 7.95E+03 
235.97-4.483E+00 ? ( 2.352E+01 1.58E+02 1.23E+01 G 

50.14-2.115E+01 + 4.833E+01 6.92E+01 8.00E+00 G 
256.24-1.528E+01 + 3.975E+01 7.86E+01 7.00E+00 G 

TH-229 N 1.8623E+01 2.68E+06 
193.51 1.862E+01 4.262E+01 7.97E+01 4.40E+00 G 
210.85-6.680E-01 % 8.822E+01 3.95E+03 2.99E+00 G 

TH-234 N 5.2667E+00 1.63E+12 
63.29-6.528E+00 &(P 8.292E+01 1.52E+04 3.81E+00 G 
92.59 1.331E+01 (P 3.001E+01 5.07E+01 5.58E+00 G 

PA-231 N 9.8448E+00 1.20E+07 
302.65 2.979E+00 ? ( 8.517E+01 8.51E+02 2.88E+00 G 
300.07 1.788E+01 & ( 1.108E+02 1.86E+02 2.46E+00 G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PA-233 C 1.0827E+00 7.82E+08 
312.01 4.928E-02 % ( 7.709E+00 4.66E+03 3.60E+01 
300.18 7.083E+00 &( 4.398E+01 1.86E+02 6.20E+00 

PA-234 N 6.6900E+00 1.63E+12 
131.29 5.165E+00 ? ( 1.085E+01 6.37E+01 1.80E+01 
946.02 8.739E+00 ? ( 2.626E+01 9.00E+01 1. 34E+01 
569.47 O.OOOE+OO - 3.709E+01 1.00E+03 8.20E+00 
883.24-4.987E+00 - 4.273E+01 2.54E+02 9.60E+00 
880.53 6.491E+00 & 6.602E+01 3.01E+02 6.00E+00 

PA-234M N 2.2960E+03 1.63E+12 
1001.00 6.871E+00 &(P 4.407E+02 8.05E+02 8.37E-01 

766.41 8.813E+03 &(P 1.078E+03 5.38E+00 2.94E-01 

U-235 N 5.5891E+00 2.57E+11 
143.79 4.178E+00 ?(P 2.158E+01 1.47E+02 1.10E+01 
205.33 8.676E+00 (P 5.355E+01 1.76E+02 5.01E+00 
163.38 1.826E+01 + p 4~982E+01 8.55E+01 5.08E+00 

AM-241 T 8.1169E-01 1.58E+05 
59.54 8.117E-01 ?( 9.849E+00 3.65E+02 3.59E+01 

G 
G 

G 
G 
G 
G 
GA 

G 
G 

G 
G 
G 

G 

Np-237 F 1.6330E+01 
86.49 1. 633E+01 

2.14E+06 
2.030E+01 3.80E+01 1.31E+01 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T Thermal Neutron Activation 
F - Fast Neutron Activation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
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I Fission Product 

G53W4.25 7/9/2012 10:02:20 PMPage 14 
Spectrum name: 7_MT4381AC_20121293.Anl 

p - Positron Decay 
N - Naturally Occurring Isotope s - Single-Escape 
p - Photon Reaction D - Double-Escape 
c - Charged Particle Reaction K - Key Line 
M - No MDA Calculation A - Not in Average 
R Coincidence Corrected c - Coincidence Peak 
H Halflife limit exceeded 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-227 50.28 1751. -87. -0.048 69.24 -2.11 1 
AM-241 59.91 2497. 19. 0.011 364.73 8.117E-01 
BA-133 80.62 2594. -171. -0.095 42.76 -5.508E+00 
EU-155 87.16 2723. 1604. 0.891 5.23 5.498E+Ol 
EU-152 124.53 1150. 47. 0.026 102.64 1.636E+00 
EU-154 122.77 1970. 7. 0.004 898.15 1.702E-01 
PA-234 133.03 1668. 92. 0.051 63.69 5.165E+00 
HF-181 132.87 2159. 63. 0.035 105.56 1.471E+00 
CE-144 134.05 2284. -81. -0.045 84.21 -7.430E+00 
HF-181 136.14 2127. 33. 0.018 198.46 5.788E+00 
C0-57 136.13 2126. 33. 0.018 197.93 3.181E+00 
U-235 143.76 2263. 43. 0.024 147.12 4.178E+00 p 

CE-141 144.75 2037. -29. 0.016 218.91 -6.439E-01 
U-235 163.86 2171. -81. -0.045 85.55 -1.826E+Ol p 

CE 139 165.58 1991. 58. 0.032 108.71 8.328E-01 
U-235 205.55 1744. 32. 0.018 175.68 8.676E+00 p 

TH-227 236.61 1604. -36. -0.020 157.82 -4.483E+00 
EU-152 243.47 3571. -663. 0.368 13.33 -1. 377E+02 
TH-227 256.33 1287. -65. -0.036 78.64 -1.528E+01 
BI 210M 265.49 1101. 32. 0.018 148.65 1.075E+00 
TL-208 276.46 1148. -54. -0.030 89.24 -1.508E+Ol 
Hg 203 279.03 1069. -30. -0.017 154.60 -6.513E-01 
PA-231 300.05 940. 23. 0.013 185.72 1.788E+01 
PA-233 300.07 940. 23. 0.013 186.09 7.083E+00 
PA-231 304.45 746. 5. 0.003 850.70 2.979E+OO 
Ba-140 304.75 927. 10. 0.006 417.33 4.579E+OO 
BI-210M 304.74 927. 10. 0.006 416.64 7.029E-01 
CR-51 319.56 832. 10. 0.005 414.63 1.964E+00 
La-140 329.02 842. 45. 0.025 91.58 4.531E+00 
EU-152 343.81 790. 40. 0.022 99.48 3.216E+00 
BA-133 355.28 1014. -109. 0.060 42.52 -3.798E+00 
BA-133 385.46 744. 43. -0.024 90.84 -1.115E+01 
SN-113 391.57 815. 30. -0.017 134.35 1.116E+00 
SB 125 428.57 745. -29. -0.016 133.90 -2.498E+00 
SB-125 459.58 244. -21. -0.012 107.23 -5.477E+00 
PM-144 475.89 431. -14. -0.008 213.78 -9.198E-01 
BE-7 477.71 512. -32. 0.018 102.69 -8.409E+00 
HF-181 481.40 468. -5. -0.003 661.63 -1.623E-01 
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Nuclide 

La-140 
Ba 140 
cs 134 
CS-134 
BI-207 
TL-208 
CS-134 
RU-103 
AG-108M 
PM-144 
SB-125 
AG-110M 
cs 137 
NB 94 
AG-108M 
EU-154 
ZR-95 
NB-95 
PA-234M 
EU-152 
cs 134 
CS-134 
C0-58 
La-140 
TL-208 
NB 94 
EU-154 
PA-234 
PA-234 
AG-110M 
sc-46 
AG-110M 
PA-234 
EU-152 
EU-154 
EU-154 
Co-56 
BI-207 
FE 59 
EU-152 
Sc-46 
Ta-182 
Ta-182 
Co-56 
NA-22 
FE-59 
C0-60 
AG-110M 

Channel 

487.13 
537.26 
564.36 
570.07 
570.05 
583.72 
604.71 
609.35 
611.78 
618.21 
636.61 
657.46 
663.34 
703.17 
720.15 
723.36 
724.12 
767.54 
768.52 
778.91 
796.28 
801.95 
810.83 
816.85 
861.33 
868.87 
873.82 
880.85 
883.00 
884.83 
889.42 
937.02 
944.46 
963.38 
999.66 

1004.97 
1036.73 
1062.46 
1099.45 
1112.24 
1120.42 
1120.42 
1222.49 
1238.25 
1272.07 
1291.42 
1331.45 
1381.06 

Energy Background Net area Cnts/sec 

420. 97. 0.054 31.63 
420. 
349. 
386. 
392. 
392. 

15726. 
388. 
874. 
268. 
321. 
274. 
355. 
279. 
186. 
331. 
327. 
394. 
239. 
250. 
238. 
342. 
322. 
258. 
264. 
219. 
266. 
293. 
313. 
302. 
303. 
535. 
201. 
222. 
171. 
194. 
175. 
132. 
182. 
207. 
203. 
194. 
200. 
158. 
133. 
121. 
108. 
268. 

-6. 
3. 

-27. 
-28. 

7. 
24. 

7556. 
-319. 

-6. 
-27. 
-14. 
-53. 
56. 
50. 
-4. 

-35. 
-3. 

611. 
-3. 
17. 

-32. 
-27. 
12. 
27. 

5. 
22. 

8. 
-10. 

-5. 
11. 

-81. 
23. 
48. 

7. 
5. 
7. 

19. 
20. 

-17. 
1568. 
1569. 

-26. 
514. 
-14. 

5. 
19. 
68. 

-0.003 
0.002 

-0.015 
-0.016 

0.004 
0.013 
4.198 
0.177 

-0.003 
-0.015 
-0.008 
-0.030 
0.031 
0.028 

-0.002 
-0.019 
-0.002 
0.339 

-0.002 
0.009 

-0.018 
-0.015 
0.007 
0.015 
0.003 
0.012 
0.005 

-0.006 
-0.003 
0.006 

-0.045 
0.013 
0.027 

-0.004 
0.003 
0.004 
0.010 
0.011 

-0.010 
0.871 
0.872 

-0.015 
0.286 

-0.008 
0.003 
0.010 

-0.038 

4 71.26 
825.95 
105.46 
100.09 
268.58 
742.61 

1.21 
14.24 

389.08 
97.60 

174.18 
51.66 
44.29 
40.76 

601.4 7 
75.76 

870.86 
5.38 

715.91 
133.81 

83.01 
95.76 

185.14 
87.63 

402.24 
108.43 
300.60 
253.72 
544.26 
217.97 

42.01 
90.04 
45.92 

265.83 
399.65 
278.65 

89.78 
100.13 
119.45 

2.83 
2.82 

77.91 
5.60 

121. 68 
287.81 
82.24 
36.28 

Uncert FWHM 

6.047Et00 
-7.847E-01 

1.240E+00 
-5.678E+00 
-9.501E-01 
2.866E-01 P 
8.414E-01 
4.555E+03 

-1.239E+01 
2.118E-01 

-8.422E+00 
-5.325E-01 
-2.336E+00 
2.242E+00 
2.235E+00 

-8.549E-01 
-3.165E+00 
-1.372E-01 

8.813E+03 P 
-1.042E+00 
-8.511E 01 
-1.639E+01 
-1.212E+00 
2.393E+00 
1.018E+01 
2.494E 01 
8.432E+00 
6.491E+00 

-4.987E+00 
-3.009E-01 
5.523E-01 

-1.194E+01 
8.739E+00 
1.723E+01 

-3.555E+00 
1.489E+00 
2.673E+00 
1. 429E+00 
2.028E+00 

-7.549E+00 
9.360E+01 
2.685E+02 

-6.330E+00 
5.087E+01 

-9.236E-01 
8.606E-01 
1.304E+00 

-2.017E+01 



TestAmerica St. Louis

LOT # F2F140417 42 of 385

ORTEC g v - 1 (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 10:02:20 PMPage 16 
Spectrum name: 7_MT4381AC_20121293.An1 

Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 
6.531E+01 
1.981E+00 

-3.433E+01 

EU-152 1408.24 158. 187. 
La-140 1594.57 79. 23. 
Co-56 1768.74 198. -59. 

P - Peakbackground subtraction 

0.104 12.02 
0.013 

-0.033 
58.84 
36.44 

***** S U M M A R Y 0 F N U C L I D E S I N S A M P L E 
1 Sigma 

Nuclide 
Time of Count 

Activity 
Bq/Sample 

NA-22 #A 
K-40 
Sc-46 #C 
CR-51 #A 
MN-54 #A 
FE-59 #A 
Co-56 #C 
C0-57 #A 
C0-58 #A 
C0-60 #A 
ZN-65 #A 
NB-94 #A 
ZR-95 #A 
NB-95 #A 
RU-103 #A 
RH-106 A 
AG-108M#A 
AG-110M#A 
SN-113 #A 
SB-124 A 
SB-125 #A 
I-131 #A 
BA-133 #A 
CS-134 #A 
CS-137 #A 
CE-139 #A 
Ba-140 #A 
La-140 #A 
CE 141 #A 
CE 144 #A 
PM 144 #A 
EU-152 #A 
EU-154 #A 
EU-155 #C 
HF-181 #A 
Ta 182 # 

8.4088E+00 
-9.2361E-01 
1.5447E+02 
4.7079E+01 
1.9643E+00 
6.1794E-01 
1.5220E+00 
1.8870E+01 
2.9584E-01 

-1.2122E+00 
1.3038E+00 
3.0704E-01 
2.2423E+00 
1.5577E-01 

-1.3719E-01 
O.OOOOE+OO 
3.8419E+00 
1.0929E+00 

-3.008BE-01 
-1.1157E+00 
-2.2799E+00 
-2.4982E+00 
2.8253E+00 

-3.7983E+00 
8.7288E-01 

-2.3357E+00 
8.3284E-01 
1.7707E 02 
3.3162E+00 

-6.4394E-01 
-7.4295E+00 

6.9402E-02 
5.5060E+00 
8.4321E+00 
3.2471E+01 
6.5182E 01 
2.6850E+02 

Time Corrected 
Activity 

Bq/Sample 

-8.4089E+00 
-9.2361E-01 
1.5447E+02 
4.7079E+01 
1.9643E+00 
6.1794E-01 
1.5220E+00 
1.8870E+01 
2.9584E-01 

-1.2122E+00 
1.3038E+00 
3.0704E-01 
2.2423E+00 
1.5577E-01 
1.3719E-01 
O.OOOOE+OO 
3.8419E+00 
1.0929E+00 
3.0088E-01 
1.1157E+00 

-2.2799E+00 
-2.4982E+00 
2.8253E+00 

-3.7983E+00 
8.7288E-01 
2.3357E+00 
8.3284E-01 
1.7708E-02 
3.3162E+00 
6.4394E-01 
7.4295E+00 
6.9402E-02 
5.5060E+00 
8.4321E+00 
3.2471E+01 
6.5182E-01 
2.6850E+02 

Uncertainty 
Counting 

1.027E+02 
1.217E+02% 
1.406E+01% 
2.834E+00% 
4.146E+02% 
1.585E+02% 
1.001E+02% 
5.603E+00% 
1.979E+02% 
9.576E+01% 
8.224E+01% 
4.329E+03% 
4.429E+01% 
1.105E+03% 
8.709E+02% 
1.000E+03% 
2.648E+02% 
4.076E+01% 
5.443E+02% 
1.343E+02% 
4.506E+01% 
1.339E+02% 
4.430E+01% 
4.252E+01% 
5.554E+02% 
5.166E+01% 
1.087E+02% 
3.147E+02% 
3.163E+01% 
2.189E+02% 
8.421E+01% 
1.191E+03% 
4. 592E+01% 
1.084E+02% 
5.234E+00% 
1.056E+02% 
2.819E+OO% 

***** 

2. 

MDA 
Bq/Sample 

1 
3.79E+00 
3.76E+01 
4.06E+00 
2.73E+01 
3.30E+00 
6.80E+00 
4.37E+00 
2.46E+00 
3.87E+00 
3.58E+00 
4.41E+01 
3.23E+00 
5.87E+00 
4.04E+00 
3.32E+00 
2.68E+01 
3.38E+00 
5.56E+00 
4.99E+00 
3.35E+00 
1.11E+01 
2.86E+00 
5.28E+00 
2.07E+01 
3.95E+00 
3.00E+00 
1. 25E+01 
3.82E+00 
4.69E+00 
2.07E+01 
2.82E+00 
1.06E+01 
3.06E+01 
1.00E+01 
3.62E+00 
1.16E+01 



TestAmerica St. Louis

LOT # F2F140417 43 of 385

ORTEC g v - l {3263) Env32 GS3W4.25 7/9/2012 10:02:20 PMPage 17 
TestAmerica Spectrum name: 7 MT4381AC 20121293.An1 

Hg 203 #A -6.5131E-01 -6.5131E-01 1. 546E+02% 
TL 208 #A 1.5548E+00 1.5548E+00 8.763E+01% 
pm-146 A 1.8391E+00 1.8391E+00 3.791E+01% 
y-88 #A 1.2812E+00 1.2812E+00 5.763E+01% 
Cd-109 A 7.1007E+01 7.1007E+01 3.115E+01% 
PB-210 # 2.3627E+02 2.3627E+02 1.446E+01% 
PB 212 8.0038E+00 8.0038E+00 2.023E+01% 
PB 214 6.1241E+02 6.1241E+02 9.400E-01% 
BI-207 #A 7.8997E-02 7.8997E-02 6.723E+01% 
BI-212 A -7.8941E+00 -7.8941E+00 8.771E+01% 
BI-214 5.8035E+02 5.8035E+02 1.258E+00% 
BI-210M#A 9.4114E-01 9.4114E-01 1.487E+02% 
RA-224 A 1.7436E+01 1.7436E+01 1.820E+02% 
AC-228 A 2.8494E+00 2.8494E+00 9.507E+01% 
TH-227 #A 4.4827E+00 -4.4827E+00 1.578E+02% 
TH-229 A 1.8623E+01 1.8623E+01 7.970E+01% 
TH-234 A 5.2667E+00 5.2667E+00 6.795E+01% 
PA-231 #A 9.8448E+00 9.8448E+00 1.857E+02% 
PA-233 #A 1.0827E+00 1.0827E+00 1.861E+02% 
PA-234 #A 6.6900E+00 6.6900E+00 5.515E+01% 
PA-234M#C 2.2960E+03 2.2960E+03 5.398E+00% 
U-235 #A 5.5891E+00 5.5891E+00 1.211E+02% 
AM-241 #A 8.1169E 01 8.1169E-01 3.647E+02% 
Np-237 A 1.6330E+01 1.6330E+01 3.797E+01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& Activity omitted from total and all peaks had bad shape. 
< MDA value printed. 
A Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

3.35E+00 
3.74E+00 
9.94E+00 
4.37E+00 
7.22E+01 
8.64E+01 
5.14E+00 
8.42E+00 
3.17E+00 
2.31E+01 
6.34E+00 
5.32E+00 
1.05E+02 
1.52E+01 
2.35E+01 
4.26E+01 
8.29E+01 
8.52E+01 
7.71E+00 
1. 08E+01 
4.41E+02 
2.16E+01 
9.85E+00 
2.03E+01 

S U M M A R Y -------------- --------
Total Activity ( 486.8 to 2000.1 keV) 1.682E+03 Bq/Sample 
Total Decayed Activity ( 486.8 to 2000.1 keV) 1.6816583E+03 Bq/Sample 
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TestAmerica St. Louis

LOT # F2F140417 45 of 385

Test America St. Louis Spectrum ID: 8_MT4381AD_201215o5 

Sample Description: 2167092 MT4381AD F2F140417-001X. 
Detector: Ge 8 SN/174 
Batch ID: 2167092 

Work Order Number: MT4381AD , 
Lot Number: F2F140417-001X 

Decay to Time: 7/9/2012 23:10 
Acquisition Time: 7/9/2012 23:10:45 

Analys Time: 7/9/2012 23:41 
Analysis Quantity: 1.000E+00 Sample 

Live Time: 1800 
Real Time: 1808 
Dead Time: 0.46 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide Activity 
Bq/Sample 

8 Soil TunaCan.Clb -- -
8 Soil TunaCan 90099 032712 
3/28/2012 10:35 
2/28/2012 10:34 
Client_Routine Long_Rev1.lib 
8 2012-07-01 0347. PBC · 

1-Sigma 1-Sigma 
Counting Counting 
Uncert Uncert 

% Bq/Sample 

1-Sigma 
Total 
Uncert 
Bq/Sample 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 
------ --------- ----------------------------------------~-------

BE-7 3.325E+00 209.5 6.967E+00 6.969E+00 2.360E+01 
NA-22 4.993E 02 2289.0 1.143E+00 1.143E+00 3.977E+00 
K-40 1.827E+02 10.1 1.852E+01 2.074E+01 2.917E+01 
Sc 46 4.534E+01 3.1 1.387E+00 2.702E+00 4.573E+00 
CR-51 3.210E+00 237.5 7.622E+00 7.624E+00 2.563E+01 
MN-54 4.117E 02 2969.0 1.222E+00 1.222E+00 4.176E+00 
FE-59 -2.060E+00 108.0 2.224E+00 2.227E+00 7.474E+00 
Co-56 2.085E+01 5.5 1.146E+00 1.569E+00 3.839E+00 
C0-57 9.484E-01 105.7 1.003E+00 1.004E+00 3.161E+00 
C0-58 -1. 911E+00 72.0 1.375E+00 1.379E+00 4.552E+00 
co 60 -1.232E+00 104.3 1.285E+00 1. 287E+00 4.327E+00 
ZN-65 -1.392E+00 1123.0 1.563E+01 1.563E+01 5.188E+01 
NB 94 3.644E+00 29.2 1.064E+00 1.080E+00 3.348E+00 
ZR-95 1.798E+00 74.4 1.338E+00 1.341E+00 4.450E+00 
NB-95 -3.844E+00 44.2 1.700E+00 1.711E+00 5.544E+00 
RU-103 -1.146E+00 84.9 9.723E-01 9.741E-01 3.234E+00 
RH-106 4.844E+00 179.5 8.695E+00 8.699E+00 2.944E+01 
AG-108M 7.043E-01 161.5 1.138E+00 1.138E+00 3.809E+00 
AG-110M 1.513E+00 97.0 1.468E+00 1.470E+00 5.811E+00 
SN-113 -2.571E+00 69.1 1.776E+00 1.780E+00 5.865E+00 
SB 124 -3.437E-01 316.0 1.086E+00 1.086E+00 3.672E+00 
SB-125 2.418E+00 130.6 3.159E+00 3.162E+00 1.251E+01 
I 131 1.582E+00 93.0 1.472E+00 1. 4 74E+00 3.895E+00 
BA-133 -6.274E+00 32.2 2.021E+00 2.047E+00 6.549E+00 
cs 134 1.239E+00 100.8 1.250E+00 1.251E+00 2.497E+01 
CS-137 6.583E-01 104.2 6.859E-01 6.868E-01 2.319E+00 
CE-139 7.875E-01 155.5 1.224E+00 1.227E+00 4.066E+00 
Ba 140 2.597E+00 180.2 4.679E+00 4.681E+00 1.389E+01 
La-140 1.713E+00 36.3 6.224E-01 6.290E-01 5.320E+00 
CE 141 -1.965E-01 973.4 1. 913E+00 1.913E+00 6.378E+00 
CE-144 -6.845E+00 117.6 8.050E+00 8.058E+00 2.669E+01 
PM 144 2.339E-01 326.1 7.627E-01 7.628E-01 3.355E+00 
EU-152 7.190E+00 32.2 2.312E+00 2.343E+00 1.361E+01 
EU-154 -5.892E 01 1495.0 8.809E+00 8.809E+00 3.025E+01 
EU-155 9.403E-02 4216.0 3.964E+00 3.964E+00 1.323E+01 
HF-181 -1. 358E 01 84.4 1.145E-01 1.147E-01 4.215E+00 
Ta-182 2.628E+02 3.1 8.032E+00 1.540E+01 1.124E+01 



TestAmerica St. Louis
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Hg-203 1.032E+00 87.7 9.049E-01 9.068E-01 3.005E+00 
TL-208 7.842E-01 115.3 9.045E-01 9.054E-01 4.279E+00 
pm-146 5.795E-01 69.9 4.053E-01 4.064E-01 1.124E+01 
y-88 3.305E-02 3828.0 1.265E+00 1.265E+00 4.337E+00 
Cd-109 4.088E+01 68.5 2.799E+01 2.808E+01 9.232E+01 
PB-210 2.666E+02 17.2 4.589E+01 4.848E+Ol 1.087E+02 

PB-2l2 -l,SS7E+OO l~~.6 3,768E+OO 3.769E+00 8.806Et00 
PB-214 6.371E+02 1.1 7.268E+00 3.389E+01 8.877E+00 
BI-207 2.956E-01 242.2 7.159E-01 7.160E-01 3.191E+00 
BI 212 6.852E+00 108.6 7.441E+00 7.449E+00 2.501E+01 
BI 214 6.153E+02 1.3 8.234E+00 3.302E+01 6.478E+00 
BI-210M 1.210E+00 126.7 1.533E+00 1.535E+00 6.534E+00 
RA-224 1.134E+03 3.0 3.414E+01 8.033E+01 8.215E+01 
AC-228 4.490E+00 85.7 3.849E+00 3.856E+00 1.391E+01 
TH 227 -1.067E+01 81.0 8.641E+00 8.669E+00 2.858E+01 
TH 229 -2.219E+01 107.0 2.374E+01 2.381E+01 7.870E+01 
TH-234 5.672E+01 61.3 3.475E+01 3.487E+01 1.148E+02 
PA-231 -3.353E+01 105.2 3.529E+01 3.534E+01 1.172E+02 
PA-233 -3.281E+00 86.8 2.848E+00 2.854E+00 9.441E+00 
PA-234 8.051E+00 52.8 4.250E+00 4.270E+00 1.562E+01 
PA-234M 4.343E+01 316.0 1.372E+02 1.372E+02 4.713E+02 
U-235 3.740E+00 231.9 8.675E+00 8.677E+00 2.886E+01 
AM-241 4.251E+00 89.4 3.801E+00 3.807E+00 1.257E+01 
Np-237 O.OOOE+OO 0.0 8.044E+00 8.044E+00 2.680E+01 

------------ -------------------- ----------------------- --------
Total 3.376E+03 

Analyst: Lindsey Sharpe Reviewer:~ 
Review Date: \\o\\'2-



TestAmerica St. Louis
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ORTEC g v - i (3263) Env32 
TestAmerica 

Sample description 

G53W4.25 7/9/2012 11:41:31 PMPage 1 
Spectrum name: 8 MT4381AD 20121565.Anl 

2167092 MT4381AD F2F140417-001X 

Spectrum lename: C:\User\SPC\Det8\8_MT4381AD 20121565.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 8 SN/174 

Calibration 
Filename: 
Soil TunaCan 90099 032712 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

7/9/2012 11:10:45 PM 
1800 
1808 

0.46 % 
8 

8 Soil TunaCan.Clb 

2/28/2012 10:34:41 AM 
0.052 keV 
0.250 keV/channel 
5.282E-10 keV/channelA2 

3/28/2012 10:35:20 AM 
165.85 keV 

Quadratic Uncertainty 1.39 % 
-1.098764E-01 + (-4.958544E-01*Log(E) ) + 

( -2.572270E-02*Log(E)A2 ) 
Quadratic Uncertainty 1.71 % 

-2.525301E+01 + ( 9.398253E+OO*Log(E) ) + 
( -1.000034E+00*Log(E)A2 ) 

Client Routine Long_Rev1.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.55keV) 

8000 ( 1999.96keV ) 
1000.000% 

3 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 
1.0000E+00 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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G53W4.25 7/9/2012 11:41:31 PMPage 2 
Spectrum name: 8_MT4381AD_20121565.An1 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+00 
4.0000000E+00 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
YES 
YES 
NO 

True coincidence correction: NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 54 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.1337 

Comments 
7/9/2012 11:10:00 PM 

8 2012-07-01 0347.PBC 
7/1/2012 3:47:42 AM 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. 
Bq/Sampl 

Nuc 

46.51 409. 17.21 0.84 2.003E-02 46.54 4.250 2.666E+02 PB210 
53.24 430. 17.89 1. 23 2.481E-02 
60.16 79. 89.41 1. 02 2.881E-02 59.54 35.900 PBC<MDA AM241 
63.19 120. 50.94 1. 03 3.093E-02 63.29 3.810 PBC<MDA TH234 
74.75 2448. 3.43 1. 03 3.615E-02 
77.12 4386. 2.05 1. 04 3.700E-02 
79.35 311. 19.79 1. 04 3.772E-02 
87.16 1400. 4.67 1. 04 3.973E-02 
88.06 111. 68.46 1. 04 3.992E-02 
89.94 580. 9.48 1. 05 4.027E-02 
92.60 41. 50.69 1. 05 4.072E-02 92.59 5.584 PBC<MDA TH234 
93.36 18. 291.95 1. 05 4.083E-02 93.35 5.561 PBC<MDA AC228 

131.59 87. 71.89 1. 08 4.061E-02 131.29 18.000 PBC<MDA PA234 
131.29 18.000 6.580E+00 PA234 

137.24 60. 105.73 1. 08 3.999E-02 136.30 5.850 PBC<MDA HF181 
136.47 10.680 7.858E+00 C057 

137.43 29. 214.59 1. 08 4.001E-02 136.30 5.850 PBC<MDA HF181 
136.47 10.680 3.814E+00 C057 

144.45 29. 192.99 1. 09 3.899E-02 143.79 10.960 PBC<MDA U235 
165.96 41. 155.48 1.10 3.629E-02 165.85 79.900 PBC<MDA CE139 
186.12 1635. 6.18 1. 05 3.324E-02 
242.07 2338. 3.51 1.11 2.714E-02 240.99 4.100 1.163E+03 RA224 

242.00 7.430 6.441E+02 PB214 
258.86 193. 29.28 1. 09 2.576E-02 
265.82 35. 126.72 1.18 2.523E-02 265.83 50.000 PBC<MDA BI210M 
277.28 23. 115.34 1.19 2.440E-02 277.28 6.310 PBC<MDA TL208 
279.20 37. 87.72 1.19 2.427E-02 279.20 81.460 PBC<MDA Hg203 
295.26 5103. 1. 90 1.18 2.323E-02 295.09 19.300 6.318E+02 PB214 
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303.45 15. 241.63 

303.87 7. 554. 98 

1.21 2.265E-02 

1.21 2.265E-02 

304.85 
304.90 
304.85 
304.85 

4.290 
28.000 

4.290 
4.290 

PBC<MDA Ba140 
1.320E+00 BI210M 
8.612E+00 Bal40 

PBC<MDA Bal40 
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pk energy area uncert fwhm corr nuclide brnch. act. nuc 
304.90 28.000 6.031E-01 BI210M 

316.94 13. 237.48 1.22 2.179E-02 320.08 9.940 PBC<MDA CR51 
329.04 44. 86.34 1.23 2.133E-02 328.76 20.300 PBC<MDA La140 
338.02 32. 119.87 1.23 2.085E-02 338.32 12.010 PBC<MDA AC228 
345.26 25. 153.46 1.24 2.049E-02 345.83 15.070 PBC<MDA HF181 
351.93 8754. 1.26 1.25 2.021E-02 351.93 37.600 6.398E+02 PB214 
364.96 29. 115.60 1.25 1. 965E- 02 364.48 81.700 PBC<MDA I131 

364.48 81.700 1.011E+00 Il31 
379.91 30. 60.86 0.39 1. 901E 02 
386.78 114. 23.37 1.27 1.874E-02 
389.00 143. 20.79 1.27 1.865E-02 
434.47 20. 161.53 1.30 1.708E-02 433.94 90.480 PBC<MDA AG108M 

433.94 90.480 7.043E-01 AG108M 
453.95 11. 268.44 1. 32 1.647E-02 453.88 65.000 PBC<MDA pml46 

453.88 65.000 5.842E-01 pm146 
454.54 67. 48.10 0.55 1.645E-02 
462.65 22. 130.64 1. 32 1.620E-02 463.37 10.470 PBC<MDA SB125 

463.37 10.470 7.297E+00 SB125 
474.02 10. 209.53 1. 33 1.580E-02 477.60 10.520 PBC<MDA BE7 

476.81 42.000 8.317E 01 PM144 
477.11 9. 326.06 1. 33 1.582E-02 
487.01 76. 36.34 1. 34 1.555E-02 487.02 45.500 PBC<MDA La140 
511.63 46. 58.80 1. 36 1.494E-02 511.86 20.000 PBC<MDA RH106 

511.86 20.000 8.615E+00 RH106 
537.01 10. 267.39 1. 37 1.436E-02 537.26 24.390 PBC<MDA Bal40 

537.26 24.390 1.538E+00 Bal40 
562.80 23. 100.84 1. 39 1.381E 02 563.24 8.350 PBC<MDA CS134 
568.08 0. 750.39 1.40 1.368E 02 569.70 97.740 PBC<MDA BI207 

569.47 8.200 PBC<MDA PA234 
582.84 4. 366.21 1.40 1.342E-02 583.02 84.500 PBC<MDA TL208 
604.71 28. 612.26 1.42 1. 303E-02 604.71 97.620 PBC<MDA CS134 
609.23 6594. 1. 34 1.41 1.295E-02 609.31 46.090 6.138E+02 BI214 

610.30 5.750 4.929E+03 RU103 
610.30 5.750 4.929E+03 RU103 

621.44 11. 179.49 1.43 1.273E-02 618.06 99.100 PBC<MDA PM144 
621.92 9.930 4.844E+00 RH106 
621.92 9.930 4.844E+00 RH106 

632.73 10. 161.50 1.44 1.250E-02 635.89 11.310 PBC<MDA SB125 
635.89 11.310 3.884E+00 SB125 
636.97 7.170 6.136E+00 Il31 

636.26 13. 145.80 1.44 1. 248E-02 636.97 7.170 PBC<MDA Il31 
661.82 12. 104.19 1.46 1.209E-02 661.66 85.210 PBC<MDA CS137 
665.25 208. 12.16 1.41 1.204E-02 
703.01 74. 29.19 1.48 1.150E-02 702.63 97.900 3.644E+00 NB94 

702.63 97.900 3.644E+00 NB94 
725.19 16. 108.59 1. 50 1.117E-02 727.33 11.820 PBC<MDA BI212 
727.73 5. 330.57 1. 50 1.121E 02 722.94 90.840 PBC<MDA AG108M 

722.79 10.810 2.335E+00 SB124 
735.43 28. 69.94 1. 51 1.107E-02 735.72 22.500 PBC<MDA pml46 

735.72 22.500 6.261E+00 pml46 
759.92 19. 74.40 1.52 1.081E-02 756.73 54.460 PBC<MDA ZR95 
768.46 593. 6.28 1.42 1.067E 02 
785.69 199. 20.79 0.70 1.048E 02 785.51 1.100 9.592E+02 BI212 
796.19 4. 464.74 1. 54 1.036E-02 795.87 85.530 PBC<MDA CS134 
813.05 7. 247.68 1. 56 1.015E-02 815.77 23.280 PBC<MDA La140 
884.63 7. 311.94 1. 60 9.480E-03 884.68 72.680 PBC<MDA AGllOM 

883.24 9.600 4.145E+00 PA234 
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910.94 42. 34.50 0.61 9.248E-03 911.16 29.000 8.702E+00 AC228 
934.12 390. 7.04 1. 55 9.053E-03 
937.52 16. 97.03 1. 63 9.026E-03 937.49 34.360 PBC<MDA AG110M 
945.99 22. 77.33 1. 64 8.957E-03 946.02 13.400 PBC<MDA PA234 

946.02 13.400 1.003E+Ol PA234 

963.96 57. 32.16 1. 65 8.814E-03 964.11 14.605 PBC"MDA ElJl52 
964.11 14.!J05 2.480R+01 EU152 

1000.97 6. 206.39 1. 67 8.537E-03 1001.00 0.837 PBC<MDA PA234M 
1001.00 0.837 PBC<MDA PA234M 

1037.46 13. 116.83 1.69 8.278E 03 1037.84 14.130 PBC<MDA Co56 
1037.84 14.130 6.164E+00 Co56 

1063.84 7. 197.71 1. 71 8.106E-03 1063.66 74.500 PBC<MDA BI207 
1111.93 15. 104.95 1.74 7.803E-03 1112.07 13.644 PBC<MDA EU152 

1112.07 13.644 7.677E+00 EU152 
1120.30 1308. 3.15 1. 70 7.754E-03 1120.29 15.100 6.201E+02 BI214 

1120.55 99.987 9.375E+01 Sc46 
1121.30 34.900 2.687E+02 Ta182 
1120.55 99.987 9.375E+01 Sc46 
1121.30 34.900 2.687E+02 Ta182 

1172.65 10. 150.88 1. 77 7.453E-03 1173.24 99.900 PBC<MDA C060 
1238.04 501. 5.80 1. 48 7.116E-03 1238.28 66.070 5.925E+01 Co 56 

1238.28 66.070 5.925E+01 Co56 
1292.74 4. 344.70 1. 84 6.860E-03 1291.60 43.200 PBC<MDA FE59 
1377.47 429. 6.40 1. 61 6.488E-03 
1388.95 7. 165.40 1. 88 6.460E-03 1384.30 24.290 PBC<MDA AG110M 
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pk energy 
1407.99 

1460.59 
1661.3 9 
1729.65 
1764.42 
1847.25 

area 
142. 

216. 
108. 
270. 

uncert 
13.50 

10.14 
15.38 

6.09 
3.07 
8.15 

fwhm 
1. 90 

1. 77 
0.38 
1. 61 
2.14 
0.77 

corr 
6.366E-03 

6.165E-03 
5.509E-03 
5.318E-03 
5.226E-03 
5.019E-03 

nuclide 
1408.00 
1408.00 
1460.83 

brnch. 
21.005 
21.005 
10.670 

act. nuc 
5.894E+01 EU152 
5.894E+01 EU152 
1.827E+02 K40 

1097. 
170. 

1764.49 15.400 7.570E+02 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

212.77 
298.79 
308.28 
317.19 
348.43 
348.29 
359.42 
744.30 

1035.31 
1519.53 
1547.01 
1555.90 
1818.06 
2661.59 
3073.79 
3736.57 
4952.21 
5509.93 
6645.66 
6918.70 
7389.12 

53.24 
74.76 
77.13 
79.36 
87.10 
87.10 
89.88 

186.12 
258.86 
379.91 
386.80 
389.02 
454.54 
665.25 
768.46 
934.12 

1238.04 
1377.47 
1661.39 
1729.65 
1847.25 

1436. 
2300. 
1841. 
1737. 
1436. 
1482. 
1216. 
1771. 

780. 
140. 
299. 
372. 
263. 
115. 
149. 
107. 
540. 
44. 
24. 

0. 
4. 

s Peak fails shape tests. 
D Peak area deconvoluted. 

432. 1.743E+04 
2446. 6.766E+04 
4383. 1.185E+05 

309. 8.179E+03 
1400. 3.705E+04 
1354. 3.408E+04 

586. 1.455E+04 
1635. 4.919E+04 

223. 8.674E+03 
30. 1.578E+03 

114. 6.092E+03 
143. 7.679E+03 

56. 3.380E+03 
195. 1.617E+04 
602. 5.645E+04 
363. 4.012E+04 

28. 3.952E+03 
429. 6.607E+04 
108. 1.960E+04 
270. 5.077E+04 
170. 3.384E+04 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

13.29 
3.43 
2.05 

19.94 
4.67 
4.85 
9.38 
6.18 

18.91 
60.86 
23.37 
20.79 
43.40 
10.60 
4.98 
6.61 

118.35 
6.40 

15.38 
6.09 
8.15 

This section based on library: Client Routine Long_Rev1.lib 

************** I D E N T I F I E D p E A K s U M MAR 
Nuclide Peak Centroid Background Net Area Intensity 

Channel Energy Counts Counts Cts/Sec 

1240. 409. 0.227 
TH-227 201.27 50.37 1987. 74. -0.041 
AM-241 240.44 60.16 2464. 79. 0.044 
TH-234 252.57 63.19 2669. 120. 0.067 

1 

1.229 
1. 034 
1.036 
1. 038 
1. 044 
1.044 
1. 046 
1. 048 
1. 089 
0.394 
1.268 
1. 269 
0.550 
1.460 
1.425 
1. 631 
1. 481 
1. 606 
0.385 
1. 615 
0.770 

s 
D 
D 
D 

lD 
D 
D 

sM 

s 
D 
D 

s 
D 

sM 
D 
c 
M 

s 

s 

y ************** 
Uncert FWHM 

Sigma % keV 

17.21 0.835s 
85.59 1.015s 
89.41 1.022s 
50.94 1. 025s 
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Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 
BA-133 322.17 80.59 2632. -122. -0.068 60.36 1.039s 
Cd-109 351.97 88.04 2849. 111. 0.062 68.46 1. 0440 
TH-234 370.17 92.59 1037. 41. 0.023 50.69 1. 0480 
AC 228 373.21 93.35 1351. 18. 0.010 291.95 1. 0490 
EU-152 488.57 122.19 1959. -11. 0.006 581.95 1.07ls 
PA-234 526.20 131.59 1893. 87. 0.048 71.89 1.078s 
HF-181 532.44 133.15 2044. -60. -0.033 108.13 1.079s 
CE-144 535.16 133.83 2075. 55. -0.031 117.60 1. 080 
HF-181 549.53 137.43 1965. 29. 0.016 214.59 1. 082 
C0-57 548.77 137.24 2009. 60. 0.034 105.73 1.082s 
U-235 577.62 144.45 2214. 29. 0.016 192.99 1.087s 
CE 141 579.96 145.03 2063. -7. -0.004 973.42 1. 089s 
Ba-140 650.97 162.78 2158. -47. -0.026 141.81 1.102s 
CE-139 663.67 165.96 2021. 41. 0.023 155.48 1.104 
TH-229 771.53 192.92 1812. -57. -0.031 107.02 1.125s 
TH-227 948.01 237.04 1370. -65. -0.036 81.00 1.157s 
PB-212 952.61 238.19 1587. -40. -0.022 169.81 1.159 
RA-224 968.00 242.04 1215. 2279. 1. 266 3.01 1.161 
PB-214 968.13 242.07 1017. 2338. 1. 299 3.51 1.109 
EU-152 974.61 243.69 2859. -447. -0.249 17.55 1.164s 
TH-227 1026.25 256.60 1163. -68. -0.038 72.28 1.172s 
BI 210M 1063.12 265.82 977. 35. 0.020 126.72 1.179s 
TL 208 1108.99 277.28 354. 23. 0.013 115.34 1.1880 
Hg 203 1116.66 279.20 500. 37. 0.020 87.72 1.1890 
I-131 1135.51 283.91 1038. -34. -0.019 134.82 1.193s 
PB-214 1180.90 295.26 891. 5101. 2.834 1. 90 1.184 
PB-212 1201.38 300.38 880. -13. -0.007 319.77 1.205s 
PA-231 1201.22 300.34 880. -13. -0.007 314.89 1.205s 
PA-233 1200.11 300.06 869. -8. -0.004 534.92 1.205s 
PA-231 1208.89 302.26 849. -40. -0.022 105.24 1.207s 
BA-133 1208.95 302.27 800. -35. -0.020 114.29 1.207s 
Ba-140 1213.66 303.45 655. 15. 0.008 241.63 1. 208s 
BI-210M 1215.35 303.87 726. 7. 0.004 554.98 1.208s 
PA-233 1246.86 311.75 819. -47. -0.026 86.80 1.2138 
CR-51 1267.63 316.94 435. 13. 0.007 237.48 1.219s 
La 140 1316.03 329.04 711. 44. 0.025 86.34 1. 226 
AC 228 1351.96 338.02 738. 32. 0.018 119.87 1.233 
EU-152 1375.27 343.85 788. -27. -0.015 147.70 1.237s 
HF-181 1380.92 345.26 699. 25. 0.014 153.46 1.238 
PB-214 1407.60 351.93 649. 8751. 4.862 1.26 1.249 
BA-133 1420.34 355.12 952. -140. -0.078 32.22 1. 245s 
I-131 1459.72 364.96 556. 29. 0.016 115.60 1.252s 
BA-133 1541.50 385.40 641. -65. -0.036 56.31 1.266s 
SN-113 1562.11 390.56 692. -55. -0.031 69.07 1.271s 
AG-108M 1737.78 434.47 491. 20. 0.011 161.53 1.301 
pm-146 1815.68 453.95 451. 11. 0.006 268.44 1. 315s 
SB-125 1850.51 462.65 412. 22. 0.012 130.64 1.322s 
PM-144 1908.32 477.11 406. 9. 0.005 326.06 1. 331s 
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Nuclide 
BE 7 
HF 181 
La 140 
RU-103 
RH-106 
Ba-140 
cs 134 
cs 134 
PA-234 
TL-208 
SB-124 
cs 134 
BI 214 
RU-103 
AG-108M 
RH-106 
SB-125 
I-131 
cs 137 
NB-94 
AG-108M 
EU-154 
ZR-95 
BI 212 
pm-146 
pm-146 
ZR-95 
NB-95 
PA-234M 
EU-152 
BI 212 
cs 134 
cs 134 
C0-58 
La-140 
Co-56 
TL 208 
AG-110M 
Sc 46 
AC-228 
AG-110M 
PA-234 
EU-152 
AC 228 
EU-154 
PA-234M 
EU-154 
Co 56 

Channel 
1895.98 
1929.93 
1947.94 
1995.10 
2046.43 
2147.96 
2251.10 
2275.50 
2276.01 
2331.28 
2409.75 
2418.77 
2436.85 
2436.85 
2453.92 
2485.67 
2530.85 
2544.98 
2646.58 
2811.98 
2893.44 
2893.05 
2910.88 
2900.71 
2941.68 
2989.34 
3039.62 
3064.01 
3062.79 
3123.66 
3143.84 
3184.74 
3214.36 
3238.23 
3252.18 
3386.77 
3442.23 
3538.48 
3556.05 
3642.95 
3749.96 
3783.94 
3855.82 
3886.41 
3988.32 
4003.90 
4019.25 
4149.84 

Energy 
474.02 
482.51 
487.01 
498.80 
511.63 
537.01 
562.80 
568.89 
569.02 
582.84 
602.46 
604.71 
609.23 
609.23 
613.50 
621.44 
632.73 
636.26 
661.66 
703.01 
723.37 
723.28 
727.73 
725.19 
735.43 
747.35 
759.92 
766.01 
765.71 
780.92 
785.97 
796.19 
803.60 
809.57 
813.05 
846.70 
860.56 
884.63 
889.02 
910.74 
937.49 
945.99 
963.96 
971.60 
997.08 

1000.97 
1004.81 
1037.46 

Background 
212. 
399. 
342. 
282. 
348. 
331. 
262. 
333. 
325. 
330. 
311. 

14893. 
206. 
192. 
321. 
190. 
122. 
174. 

75. 
195. 
234. 
244. 
140. 
148. 
179. 
242. 

91. 
497. 
337. 
186. 
160. 
207. 
348. 
298. 
131. 
196. 
210. 
221. 
259. 
191. 
111. 
129. 
142. 
126. 
180. 
154. 
174. 
108. 

Net area 
10. 

-34. 
76. 

-29. 
46. 
10. 
23. 

-28. 
-26. 

4. 
-8. 
28. 

6591. 
6552. 

-40. 
11. 
10. 
13. 
12. 
74. 

-17. 
-20. 

5. 
16. 
28. 

-21. 
19. 

-74. 
-39. 
-5. 

176. 
4. 

59. 
-35. 

7. 
-5. 
-2. 
7. 

-18. 
16. 
16. 
22. 
57. 
-6. 

-15. 
6. 

-2. 
13. 

Cnt8/8eC 
0.006 

-0.019 
0.042 

-0.016 
0.026 
0.005 
0.013 

-0.016 
0.014 
0.002 

-0.004 
0.016 
3.662 
3.640 

-0.022 
0.006 
0.005 
0.007 
0.007 
0.041 

-0.010 
0.011 
0.003 
0.009 
0.016 

-0.012 
0.011 

-0.041 
-0.022 
-0.003 
0.098 
0.002 

-0.033 
-0.019 
0.004 

-0.003 
-0.001 

0.004 
-0.010 
0.009 
0.009 
0.012 
0.032 

-0.003 
-0.008 

0.003 
-0.001 
0.007 

Uncert 
209.53 

84.35 
36.34 
84.86 
58.80 

267.39 
100.84 

93.62 
101.40 
366.21 
315.95 
612.26 

1.34 
1.27 

65.67 
179.49 
161.50 
145.80 
104.19 

29.19 
126.65 
111.86 
330.57 
108.59 

69.94 
105.37 

74.40 
44.22 
71.21 

391.57 
18.28 

464.74 
46.65 
71.95 

247.68 
424.71 
913.73 
311.94 
127.72 
122.59 

97.03 
77.33 
32.16 

269.91 
127.22 
206.39 
899.23 
116.83 

FWHM 
1.3328 
1. 3358 
1.339 
1.3468 
1. 3568 
1.3738 
1.3918 
1.3958 
1.3958 
1. 4058 
1.4188 
1. 4198 
1.406 
1.4238 
1.4268 
1.4318 
1. 4408 
1.4418 
1. 457D 
1. 4848 
1.4978 
1.4988 
1. 4988 
1.5008 
1.5068 
1. 5138 
1. 5198 
1.5258 
1. 5268 
1.5348 
0.6928 
1. 5448 
1.5488 
1.5548 
1.5578 
1.5778 
1.585 
1.6008 
1.6038 
1.6178 
1. 633D 
1. 6388 
1.649 
1. 6528 
1. 6688 
1. 6718 
1.6738 
1.6938 



TestAmerica St. Louis

LOT # F2F140417 55 of 385

ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 11:41:31 PMPage 7 
Spectrum name: 8_MT4381AD_20121565.Anl 

Nuclide 
RH-106 
BI-207 
FE-59 
EU-152 
BI 214 
sc 46 
Ta-182 
C0-60 
Ta-182 
Ta-182 
Co-56 
FE-59 
C0-60 
AG-llOM 
EU-152 
K-40 
La-140 
SB-124 
BI 214 
Co-56 
y-88 

Channel 
4197.78 
4255.39 
4396.61 
4447.74 
4481.24 
4481.28 
4481.27 
4690.64 
4753.33 
4893.08 
4952.42 
5171.01 
5334.44 
5555.87 
5632.04 
5842.43 
6385.07 
6783.29 
7057.81 
7078.62 
7339.17 

Energy 
1049.44 
1063.84 
1099.15 
1111.93 
1120.30 
1120.31 
1120.31 
1172.65 
1188.33 
1223.26 
1238.10 
1292.74 
1333.60 
1388.95 
1407.99 
1460.59 
1596.24 
1695.80 
1764.42 
1769.63 
1834.76 

Background 
147. 
150. 
151. 
112. 

76. 
126. 
125. 
109. 
117. 
115. 
102. 

83. 
112. 

65. 
113. 

47. 
112. 

24. 
7. 

66. 
37. 

Net area 
-14. 

7. 
-17. 
15. 

1307. 
1280. 
1279. 

10. 
-11. 
-2. 

473. 
4. 

-15. 
7. 

142. 
216. 
-11. 
-1. 

1096. 
-14. 
-6. 

Cnts/sec 
-0.008 

0.004 
-0.009 
0.008 
0.726 
0.711 
0.711 
0.006 

-0.006 
-0.001 
0.263 
0.002 

-0.008 
0.004 
0.079 
0.120 

-0.006 
-0.001 
0.609 

-0.008 
-0.003 

Uncert 
129.28 
197.71 
107.98 
104.95 

3.15 
3.06 
3.06 

150.88 
145.54 
871.47 

5.50 
344.70 
104.30 
165.40 

13.50 
10.14 

139.88 
579.90 

3.07 
83.69 

149.41 

FWHM 
1. 700s 
1.708s 
1.728s 
1.735s 
1. 699 
1.740 
1.741s 
1.770s 
1.779s 
1.797s 
1.806 
1.835s 
1. 857s 
1. 884s 
1.896s 
1.769s 
1.990s 
2.034s 
2.139 
2.070s 
2.098s 

s Peak fails shape tests. 
D Peak area deconvoluted. 
A Derived peak area. 

***** SUMMARY 
- Nuclide 
Name Code 

BE-7 c 

NA-22 c 

K-40 N 

sc-46 F 

CR-51 F 

Average 
Activity 
Bq/Sample 

3.3250E+00 

4.9930E-02 

1.8270E+02 

4.5343E+01 

3.2095E+00 

0 F L I B R A R Y PEAK U S A G E ***** 
-------- Peak --------------

Energy Activity Code MDA Value 
keV Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60 3.325E+00 ?( 2.360E+Ol 2.10E+02 1.05E+01 G 

9.50E+02 
1274.53 4.993E-02 %( 3.977E+00 2.29E+03 9.99E+01 G 

4.66E+ll 
1460.83 1.827E+02 ®( 2.917E+Ol l.OlE+Ol 1.07E+Ol G 

889.28-1.067E+00 ?( 
1120.55 9.175E+Ol ( 

8.38E+01 
4.573E+00 1.28E+02 l.OOE+02 G 
3.948E+00 3.06E+00 l.OOE+02 G 

2.77E+01 
320.08 3.210E+00 &( 2.563E+01 2.37E+02 9.94E+00 G 



TestAmerica St. Louis

LOT # F2F140417 56 of 385

ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 11:41:31 PMPage 8 
Spectrum name: 8_MT4381AD_20121565.Anl 

Nuclide Ave activity 

MN-54 C -4.1170E-02 

FE-59 F -2.0597E+00 

Co-56 c 2.0853E+01 

C0-57 c 9.4839E-01 

co 58 C -1.9111E+00 

C0-60 F -1.2323E+00 

ZN-65 F -1.3 918E+00 

NB 94 I 3.6439E+00 

ZR-95 I 1.7981E+00 

NB 95 I 3.8436E+00 

RU-103 I -1.1459E+00 

RH-106 I 4.8441E+00 

~nergy 
t. I I 
.H.CtlVlty Comm@nts 

3.12E+02 
834.85-4.117E-02 %( 4.176E+00 2.97E+03 1.00E+02 G 

4.45E+01 
1099.25-2.060E+00 ?( 7.474E+00 1.08E+02 5.65E+01 G 
1291.60 7.092E-01 & 8.473E+00 3.45E+02 4.32E+01 G 

846.77-2.649E 01 &( 
1238.28 5.594E+01 ( 
1037.84 6.164E+00 ?( 
1771.35 9.947E+00 + 

7.73E+01 
3.839E+00 4.25E+02 9.99E+01 G 
5.875E+00 5.50E+00 6.61E+01 G 
2.434E+01 1.17E+02 1.41E+01 G 
2.791E+01 8.37E+01 1.55E+01 A 

2.72E+02 
122.06 8.632E-02 &( 3.161E+00 1.10E+03 8.56E+01 G 
136.47 7.858E+00 ®( 2.752E+01 1.06E+02 1.07E+01 G 

7.09E+01 
810.78-1.911E+00 ?( 4.552E+00 7.19E+01 9.95E+01 G 

1.93E+03 
1332.50-1.232E+00 ?( 4.327E+00 1.04E+02 1.00E+02 G 
1173.24 7.482E-01 & 3.839E+00 1.51E+02 9.99E+01 G 

2.44E+02 
1115.55-1.392E+00 %( 5.188E+01 1.12E+03 5.06E+01 G 

702.63 3.644E+00 
871.10 5.863E-02 & 

7.41E+06 
3.348E+00 2.92E+01 9.79E+01 G 
3.912E+00 1.95E+03 9.99E+01 G 

6.40E+01 
756.73 1.798E+00 ?( 4.450E+00 7.44E+01 5.45E+01 G 
724.20 5.726E-01 - 6.485E+00 3.31E+02 4.42E+01 G 

6.40E+01 
765.79-3.844E+00 ?( 5.544E+00 4.42E+01 9.98E+01 G 

3.93E+01 
497.05-1.146E+00 ?( 3.234E+00 8.49E+01 9.09E+01 G 
610.30 4.897E+03 ? 5.032E+01 1.27E+00 5.75E+00 GA 

621.92 4.844E+00 ?( 
1050.36-5.906E+01 + 

511.86 8.615E+00 & 

3.74E+02 
2.944E+01 1.79E+02 9.93E+00 G 
2.578E+02 1.29E+02 1.56E+00 G 
1.667E+01 5.88E+01 2.00E+01 GA 



TestAmerica St. Louis

LOT # F2F140417 57 of 385

ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 11:41:31 PMPage 9 
Spectrum name: 8_MT4381AD_20121565.An1 

Nuclide Ave activity 

AG-108M C 7.0431E-01 

AG 110M F 1.5125E+00 

SN-113 F -2.5708E+00 

SB-124 F 3.4365E-01 

SB 125 I 2.4184E+00 

I 131 I 1.5824E+00 

BA-133 F -6.2739E+00 

CS-134 I 1.2391E+00 

CS-137 I 6.5833E 01 

Energy Activity Code Peak MDA Comments 

1.53E+05 
433.94 7.043E-01 &( 3.809E+00 1.62E+02 9.05E+01 G 
722.94-9.474E-01 + 4.030E+00 1.27E+02 9.08E+01 G 
614.28-1.912E+00 + 4.146E+00 6.57E+01 8.98E+01 G 

884.68 5.482E-01 &( 
657.76-3.471E 02 & 
937.49 2.849E+00 ( 

1384.30 2.507E+00 ?( 
763.94-1.770E-01 & 

2.50E+02 
5.811E+00 3.12E+02 7.27E+01 G 
3.260E+00 2.74E+03 9.46E+01 G 
9.285E+00 9.70E+01 3.44E+01 G 
1.427E+01 1.65E+02 2.43E+01 G 
1.780E+01 2.95E+03 2.23E+01 G 

1.15E+02 
391.69-2.571E+00 ?( 5.865E+00 6.91E+01 6.40E+01 G 

602.73-3.437E-01 ?( 
1690.98-2.608E-01 + 

722.79-8.739E-01 % 

427.88 1.326E-01 %( 
600.50 4.774E-01 & 
635.89 3.884E+00 ?( 
463.37 7.297E+00 &( 

364.48 1.011E+00 &( 
284.30-1.288E+01 + 
636.97 8.093E+00 ( 

356.00-6.274E+00 ?( 
302.85-4.712E+00 + 
383.84-2.149E+01 & 

80.99-5.190E+00 & 

604.71 1.232E+00 ?( 
795.87 2.760E-01 ?( 
569.32-7.430E+00 + 
801.95-3.658E+01 & 
563.24 1.119E+01 ( 

661.66 6.583E-01 

6.02E+01 
3.672E+00 3.16E+02 9.83E+01 G 
5.503E+00 5.80E+02 4.78E+01 G 
3.095E+01 1.03E+03 1.08E+01 G 

1. 01E+03 
1.251E+01 2.80E+03 2.96E+01 G 
2.114E+01 1.30E+03 1.79E+01 G 
2.133E+01 1.62E+02 1.13E+01 G 
3.188E+01 1.31E+02 1.05E+01 G 

8.02E+00 
3.895E+00 1.16E+02 8.17E+01 G 
5.779E+01 1.35E+02 6.14E+00 G 
3.985E+01 1.46E+02 7.17E+00 G 

3.85E+03 
6.549E+00 3.22E+01 6.20E+01 G 
1.791E+01 1.14E+02 1.83E+01 G 
3.979E+01 5.63E+01 8.94E+00 GA 
1.032E+01 6.04E+01 3.41E+01 GA 

7.54E+02 
2.497E+01 6.12E+02 9.76E+01 G 
4.374E+00 4.65E+02 8.55E+01 G 
2.317E+01 9.36E+01 1.54E+01 G 
5.567E+01 4.66E+01 8.69E+00 G 
3.768E+01 1.01E+02 8.35E+00 G 

1.10E+04 
2.319E+00 1.04E+02 8.52E+01 G 



TestAmerica St. Louis

LOT # F2F140417 58 of 385

ORTEC g v - i (3263} Env32 G53W4.25 7/9/2012 11:41:31 PMPage 10 
TestAmerica Spectrum name: 8 MT4381AD 20121565.An1 - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

CE-139 F 7.8752E-Ol 1.38E+02 
165.85 7.875E-01 ? ( 4.066E+00 1.55E+02 7.99E+01 G 

Ba-140 I 2.5965E+00 1.28E+01 
537.26 1.538E+00 ? ( 1.389E+01 2.67E+02 2.44E+01 G 
162.66-1.158E+01 + 5.448E+01 1. 42E+02 6.22E+00 G 
304.85 8.612E+00 & ( 6.973E+01 2.42E+02 4.29E+00 G 

La-140 I 1.7128E+00 1. 28E+01 
1596.21-1.121E+00 ? ( 5.320E+00 1.40E+02 9.54E+01 G 

487.02 5.958E+00 ( 6.981E+00 3.63E+01 4.55E+01 G 
328.76 5.691E+00 ( 1.629E+01 8.63E+01 2.03E+01 G 
815.77 1.558E+00 ? ( 1. 319E+01 2.48E+02 2.33E+01 G 

CE-141 I -1.9648E-01 3.25E+01 
145.44 1.965E-01 ?( 6.378E+00 9.73E+02 4.82E+01 G 

CE 144 I 6.8451E+00 2.85E+02 
133.54-6.845E+00 2.669E+01 1.18E+02 1.11E+01 G 

PM-144 c 2.3391E-01 3.63E+02 
696.54 2.165E-02 % ( 3.355E+00 4.52E+03 9.90E+01 G 
618.06 5.289E-02 % 2.707E+00 1.49E+03 9.91E+01 G 
476.81 7.342E-01 &( 8.073E+00 3.26E+02 4.20E+01 G 

EU-152 F 7.1902E+00 4.94E+03 
344.29-2.764E+00 ? ( 1.361E+01 1. 48E+02 2.65E+01 G 

1112.07 7.677E+00 ? ( 2.713E+01 1.05E+02 1.36E+01 G 
121.78-5.048E 01 & 9.794E+00 5.82E+02 2.86E+01 G 
778.92-2.015E+00 & 2.693E+01 3.92E+02 1.29E+01 G 
964.11 2.480E+01 ( 2.513E+01 3.22E+01 1.46E+01 G 
244.69-1.218E+02 & 6.860E+01 1.76E+01 7.58E+00 G 

1408.00 5.894E+01 2.166E+01 1.35E+01 2.10E+01 GA 

EU-154 I -5.8915E-01 3.14E+03 
873.23-5.892E-01 % ( 3.025E+01 1.50E+03 1.23E+01 G 
123.10 1.925E-01 % 6.695E+00 1.04E+03 4.08E+01 G 

1274.54 7.380E-02 % 1.104E+01 4.29E+03 3.52E+01 G 
723.36 4.936E+00 + 1.849E+01 1.12E+02 2.02E+01 G 

1004.77-7.532E-01 & 2.323E+01 8.99E+02 1.80E+01 G 
996.33-9.322E+00 + 3.993E+01 1. 27E+02 1. 06E+01 G 

EU-155 I 9.4026E-02 1.81E+03 
105.31 9.403E-02 &( 1.323E+01 4.22E+03 2.12E+01 G 

86.54 9.403E-02 } 7.694E+OO 4.22E+03 3.07E+01 G 
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ORTEC g ' (3263) Env32 G53W4.25 7/9/2012 11:41:31 PMPage 11 v - 1 

TestAmerica Spectrum name: 8 MT4381AD 20121565.Anl - -
Nuclide Ave activity Energy Activity Code Peak MDA Comments 

HF-181 F 1.3576E-01 4.24E+01 
482.00-1.505E+00 ? ( 4.215E+00 8.44E+01 8.05E+01 G 
133.02-1.891E+00 + 6.775E+00 1.08E+02 4.33E+01 G 
345.83 4.423E+00 2.266E+01 1.53E+02 1. 51E+01 G 
136.30 6.960E+00 4.967E+01 2.15E+02 5.85E+00 G 

Ta 182 F 2.6279E+02 1.14E+02 
1121.30 2.628E+02 ? ( 1.124E+01 3.06E+00 3.49E+01 G 
1221.41-4.998E-01 - 1.507E+01 8.71E+02 2.70E+01 G 
1189.05-5.005E+00 - 2.473E+01 1.46E+02 1.62E+01 G 

Hg-203 F 1.0316E+00 4.66E+01 
279.20 1.032E+00 3.005E+00 8.77E+01 8.15E+01 G 

TL 208 N 7.8421E-01 6.98E+02 
583.02 2.115E-01 ?(P 4.279E+00 3.66E+02 8.45E+01 G 
277.28 8.454E+00 ( 3.259E+01 1.15E+02 6.31E+00 G 
860.56-1.037E+00 + 3.239E+01 9.14E+02 1.24E+01 G 

pm-146 c 5.7945E-01 2.02E+03 
747.16-3.189E+00 ? ( 1.124E+01 1.05E+02 3.40E+01 G 
735.72 6.261E+00 ( 1. 450E+01 6.99E+01 2.25E+01 G 
453.88 5.842E-01 &( 5.276E+00 2.68E+02 6.50E+01 G 

y-88 F 3.3046E 02 1.07E+02 
898.04 3.305E-02 % ( 4.337E+00 3.83E+03 9.37E+01 G 

1836.06-6.669E-01 + 3.459E+00 1.49E+02 9.92E+01 G 

Cd-109 F 4.0878E+01 4.53E+02 
88.04 4.088E+01 9.232E+01 6.85E+01 3.79E+00 G 

PB-210 N 2.6660E+02 8.14E+03 
46.54 2.666E+02 ®( 1.087E+02 1.72E+01 4.25E+00 G 

PB-212 N 1.8873E+00 6.98E+02 
238.63-1.887E+00 (P 8.806E+00 1.70E+02 4.33E+01 G 
300.03-9.726E+00 & 1.041E+02 3.20E+02 3.28E+00 GA 

PB-214 N 6.3711E+02 5.84E+05 
351.93 6.398E+02 (P 8.877E+00 1.26E+00 3.76E+01 G 
295.09 6.318E+02 (P 1.757E+01 1.90E+00 1. 93E+01 G 
242.00 6.441E+02 4.167E+01 3.51E+00 7.43E+00 GA 

BI-207 c 2.9557E-01 1.18E+04 
569.70 1.458E-02 %(P 3.191E+00 7.50E+02 9.77E+01 G 

1063.66 6.642E-01 (P 5.502E+00 1.98E+02 7.45E+01 G 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 11:41:31 PMPage 12 
TestAmerica Spectrum name: 8 MT4381AD 20121565.An1 - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

BI 212 N 6.8523E+00 6.98E+02 
727.33 6.852E+00 &( 2.501E+01 1.09E+02 1.18E+01 G 
785.51 8.468E+02 2.975E+02 1.83E+01 1.10E+00 GA 

BI-214 N 6.1534E+02 5.84E+05 
609.31 6.138E+02 (P 6.478E+00 1.34E+00 4.61E+01 G 

1120.29 6.201E+02 (P 2.058E+01 3.15E+00 1.51E+01 G 
1764.49 7.570E+02 + p 1.008E+01 3.07E+00 1.54E+01 G 

BI-210M T 1.2101E+00 1.10E+09 
265.83 1.550E+00 ( 6.534E+00 1.27E+02 5.00E+01 G 
304.90 6.031E 01 &( 1.124E+01 5.55E+02 2.80E+01 G 

RA-224 N 1.1340E+03 6.98E+02 
240.99 1.134E+03 8.215E+01 3.01E+00 4.10E+00 G 

AC-228 N 4.4897E+00 2.10E+03 
911.16 3.374E+00 ? ( 1.391E+01 1.23E+02 2.90E+01 G 
968.97-2.156E+00 - 1.994E+01 2.70E+02 1.75E+01 G 
338.32 7.185E+00 2.867E+01 1.20E+02 1.20E+01 G 

93.35 4.371E+00 4.258E+01 2.92E+02 5.56E+00 XA 

TH-227 N 1.0667E+01 7.95E+03 
235.97-1.067E+01 ? ( 2.858E+01 8.10E+01 1. 23E+01 G 

50.14-2.278E+01 + 6.448E+01 8.56E+01 8.00E+00 G 
256.24-2.070E+01 + 4.942E+01 7.23E+01 7.00E+00 G 

TH-229 N -2.2187E+01 2.68E+06 
193.51-2.219E+01 ? ( 7.870E+01 1.07E+02 4.40E+00 G 
210.85 1.264E+00 & 1.115E+02 2.64E+03 2.99E+00 G 

TH-234 N 5.6718E+01 1. 63E+12 
63.29 5.672E+01 ?(P 1.148E+02 5.09E+01 3.81E+00 G 
92.59 9.925E+00 - p 3.734E+01 5.07E+01 5.58E+00 G 

PA-231 N 3.3533E+01 1.20E+07 
302.65-3.353E+01 ? ( 1.172E+02 1.05E+02 2.88E+00 G 
300.07-1.317E+01 & 1.388E+02 3.15E+02 2.46E+00 G 

PA-233 c 3.2812E+00 7.82E+08 
312.01 3.281E+00 ? ( 9.441E+00 8.68E+01 3.60E+01 G 
300.18-3.053E+00 & 5.476E+01 5.35E+02 6.20E+00 G 

PA-234 N 8.0507E+00 1.63E+12 
131.29 6.580E+00 1.562E+01 7.19E+01 1.80E+01 G 
946.02 1.003E+01 2.580E+01 7.73E+Ol 1.34E+01 G 
569.47-1.269E+01 - 4.294E+01 1.01E+02 8.20E+00 G 
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ORTEC g v - 1 (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 11:41:31 PMPage 13 
Spectrum name; 8 MT4381AD 20121565.Anl 

Nuclide 'Ave activity Energy 'Activity Code Peak MDA Comments 
883.24 9.889E-01 % 4.545E+01 1.35E+03 9.60E+00 
880.53 O.OOOE+OO & 7.147E+01 1.00E+03 6.00E+00 

PA-234M N 4.3431E+01 1.63E+12 
1001.00 4.343E+01 ?(P 4.713E+02 2.06E+02 8.37E-01 

766.41-6.911E+02 + p 1.559E+03 7.12E+01 2.94E-01 

U-235 N 3.7402E+00 2.57E+11 
143.79 3.740E+00 &(P 2.886E+01 1.93E+02 1.10E+01 
205.33 l.075E+00 % p 6.963E+01 1.13E+03 5.01E+00 
163.38-1.424E+00 % p 6.494E+01 8.88E+03 5.08E+00 

AM-241 T 4.2510E+00 1.58E+05 

G 
GA 

G 
G 

G 
G 
G 

59.54 4.251E+00 *( 1.257E+01 8.94E+01 3.59E+01 G 
- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: Peak Codes: 
T - Thermal Neutron Activation G - Gamma Ray 
F - Fast Neutron Activation X - X-Ray 
I - Fission Product p - Positron Decay 
N - Naturally Occurring Isotope s - Single-Escape 
p - Photon Reaction D - Double-Escape 
c - Charged Particle Reaction K - Key Line 
M - No MDA Calculation A - Not in Average 
R - Coincidence Corrected c - Coincidence Peak 
H - Half life limit exceeded 
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LOT # F2F140417 62 of 385

ORTEC g v 
TestAmerica 

*************** D 
Nuclide Centroid 

Energy 

TH-227 50.37 
AM-241 60.16 
BA-133 80.59 
EU-152 122.19 
PA-234 131.59 
CE-144 133.83 
C0-57 137.24 
CE-141 145.03 
Ba 140 162.78 
CE 139 165.96 
TH 229 192.92 
TH-227 237.04 
PB-212 238.19 
EU-152 243.69 
TH-227 256.60 
BI-210M 265.82 
I 131 283.91 
PB 212 300.38 
PA-231 300.34 
PA-233 300.06 
PA-231 302.26 
BA-133 302.27 
Ba-140 303.45 
BI-210M 303.87 
PA-233 311.75 
CR-51 316.94 
EU-152 343.85 
BA-133 355.12 
I 131 364.96 
BA-133 385.40 
SN-113 390.56 
AG-108M 434.47 
pm-146 453.95 
SB-125 462.65 
PM-144 477.11 
RU-103 498.80 
RH-106 511.63 
Ba-140 537.01 
cs 134 562.80 
cs 134 568.89 
PA-234 569.02 
SB 124 602.46 
CS-134 604.71 
RU-103 609.23 

i (3263) Env32 G53W4.25 7/9/2012 11:41:31 PMPage 14 
Spectrum name: 8 MT4381AD 20121565.An1 

I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

1987. 74. -0.041 85.59 -2.278E+01 
2464. 79. 0.044 89.41 4.251E+00 
2632. -122. -0.068 60.36 -5.190E+00 
1959. -11. -0.006 581.95 -5.048E-01 
1893. 87. 0.048 71.89 6.580E+00 
2075. -55. -0.031 117.60 -6.845E+00 
2009. 60. 0.034 105.73 7.858E+00 
2063. 7. -0.004 973.42 -1.965E-01 
2158. -47. -0.026 141.81 -1.158E+01 
2021. 41. 0.023 155.48 7.875E-01 
1812. -57. -0.031 107.02 2.219E+01 
1370. 65. -0.036 81.00 1.067E+01 
1587. -40. -0.022 169.81 -1.887E+00 p 

2859. -447. -0.249 17.55 -1.218E+02 
1163. -68. -0.038 72.28 -2.070E+01 

977. 35. 0.020 126.72 1.550E+00 
1038. -34. -0.019 134.82 -1.288E+01 

880. -13. -0.007 319.77 -9.726E+00 
880. -13. -0.007 314.89 -1.317E+01 
869. -8. -0.004 534.92 -3.053E+00 
849. -40. -0.022 105.24 -3.353E+01 
800. -35. -0.020 114.29 -4.712E+00 
655. 15. 0.008 241.63 8.612E+00 
726. 7. 0.004 554.98 6.031E-01 
819. -47. -0.026 86.80 -3.281E+00 
435. 13. 0.007 237.48 3.210E+00 
788. -27. -0.015 147.70 -2.764E+00 
952. -140. -0.078 32.22 -6.274E+OO 
556. 29. 0.016 115.60 1.011E+00 
641. 65. -0.036 56.31 -2.149E+01 
692. -55. -0.031 69.07 -2.571E+00 
491. 20. 0.011 161.53 7.043E 01 
451. 11. 0.006 268.44 5.842E-01 
412. 22. 0.012 130.64 7.297E+00 
406. 9. 0.005 326.06 7.342E 01 
282. -29. -0.016 84.86 -1.146E+00 
348. 46. 0.026 58.80 8.615E+00 
331. 10. 0.005 267.39 1.538E+00 
262. 23. 0.013 100.84 1.119E+01 
333. -28. 0.016 93.62 -7.430E+00 
325. -26. -0.014 101.40 1. 269E+01 
311. -8. -0.004 315.95 -3.437E-01 

14893. 28. 0.016 612.26 1. 232E+00 
192. 6552. 3.640 1. 27 4.897E+03 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 11:41:31 PMPage 15 
TestAmerica Spectrum name: 8 MT4381AD 20121565.An1 -

Nuclide Channel Energy Background Net area Cnts/sec Unc@rt FWHM 
AG-108M 613.50 321. -40. -0.022 65.67 -1. 912E+00 
RH-106 621.44 190. 11. 0.006 179.49 4.844E+00 
SB-125 632.73 122. 10. 0.005 161.50 3.884E+00 
I 131 636.26 174. 13. 0.007 145.80 8.093E+00 
NB 94 703.01 195. 74. 0.041 29.19 3.644E+00 
AG-108M 723.37 234. -17. -0.010 126.65 -9.474E-01 
EU-154 723.28 244. -20. -0.011 111.86 -4.936E+00 
ZR-95 727.73 140. 5. 0.003 330.57 5.726E 01 
pm-146 735.43 179. 28. 0.016 69.94 6.261E+00 
pm-146 747.35 242. -21. -0.012 105.37 -3.189E+00 
ZR-95 759.92 91. 19. 0.011 74.40 1.798E+00 
NB-95 766.01 497. -74. -0.041 44.22 -3.844E+00 
PA-234M 765.71 337. -39. -0.022 71.21 -6.911E+02 p 

EU-152 780.92 186. -5. -0.003 391.57 -2.015E+00 
CS-134 796.19 207. 4. 0.002 464.74 2.760E-01 
cs 134 803.60 348. -59. -0.033 46.65 -3.658E+01 
C0-58 809.57 298. -35. -0.019 71.95 -1.911E+00 
Co 56 846.70 196. -5. -0.003 424.71 -2.649E-01 
Sc 46 889.02 259. -18. -0.010 127.72 -1.067E+00 
PA-234 945.99 129. 22. 0.012 77.33 1.003E+01 
EU-152 963.96 142. 57. 0.032 32.16 2.480E+01 
EU-154 997.08 180. -15. -0.008 127.22 -9.322E+00 
PA-234M 1000.97 154. 6. 0.003 206.39 4.343E+01 p 

EU-154 1004.81 174. -2. -0.001 899.23 -7.532E-01 
Co-56 1037.46 108. 13. 0.007 116.83 6.164E+00 
RH-106 1049.44 147. -14. -0.008 129.28 -5.906E+01 
BI-207 1063.84 150. 7. 0.004 197.71 6.642E-01 p 
FE-59 1099.15 151. -17. 0.009 107.98 -2.060E+00 
EU-152 1111.93 112. 15. 0.008 104.95 7.677E+00 
Sc 46 1120.31 126. 1280. 0.711 3.06 9.175E+01 
Ta 182 1120.31 125. 1279. 0.711 3.06 2.628E+02 
C0-60 1172.65 109. 10. 0.006 150.88 7.482E 01 
Ta-182 1188.33 117. -11. -0.006 145.54 -5.005E+00 
Ta-182 1223.26 115. -2. -0.001 871.47 -4.998E-01 
Co-56 1238.10 102. 473. 0.263 5.50 5.594E+01 
FE 59 1292.74 83. 4. 0.002 344.70 7.092E-01 
co 60 1333.60 112. -15. -0.008 104.30 -1. 232E+00 
EU-152 1407.99 113. 142. 0.079 13.50 5.894E+01 
SB-124 1695.80 24. -1. -0.001 579.90 -2.608E-01 
Co-56 1769.63 66. 14. -0.008 83.69 -9.947E+00 
y-88 1834.76 37. 6. -0.003 149.41 -6.669E-01 

p - Peakbackground subtraction 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 11:41:31 PMPage 16 
Spectrum name: 8 MT4381AD 20121565.An1 

***** 

Nuclide 

SUMMARY 
Time of Count 

Activity 
Bq/Sample 

BE-7 #A 
NA-22 #A 
K-40 # 
Sc-46 #C 
CR-51 #A 
MN-54 #A 
FE-59 #A 
Co-56 #C 
C0-57 #A 
C0-58 #A 
CO 60 #A 
ZN-65 #A 
NB-94 # 
ZR-95 #A 
NB 95 #A 
RU-103 #A 
RH-106 #A 
AG-10BM#A 
AG-110M A 
SN-113 #A 
SB 124 #A 
SB-125 #A 
I-131 #A 
BA-133 #A 
CS-134 #A 
CS-137 A 
CE 139 #A 
Ba-140 #A 
La-140 A 
CE 141 #A 
CE-144 #A 
PM-144 #A 
EU-152 #A 
EU-154 #A 
EU-155 #A 
HF-181 A 
Ta-182 # 
Hg-203 
TL-208 

A 
A 

pm-146 #A 
y-88 #A 
Cd-109 A 
PB 210 # 

3.3249E+00 
4.9930E 02 
1.8270E+02 
4.5343E+01 
3.2095E+00 

-4.1170E-02 
-2.0597E+00 

2.0853E+01 
9.4839E-01 

-1.9111E+00 
-1.2323E+00 
1.3918E+00 
3.6439E+00 
1.7980E+00 

-3.8436E+00 
-1.1459E+00 
4.8441E+00 
7.0431E-01 
1.5124E+00 

-2.570BE+00 
-3.4365E-01 

2.4184E+00 
1.5823E+00 
6.2739E+00 
1.2391E+00 
6.5833E 01 
7.8752E-01 
2.5964E+00 
1.7127E+00 

-1.9648E-01 
-6.8451E+00 
2.3391E-01 
7.1902E+00 
5.8915E-01 
9.4025E-02 

-1.3576E-01 
2.6278E+02 
1.0316E+00 
7.8421E-01 
5.7945E-01 
3.3046E 02 
4.0878E+01 
2.6660E+02 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

3.3250E+00 
4.9930E-02 
1.8270E+02 
4.5343E+01 
3.2095E+00 

-4 .1170E-02 
2.0597E+00 
2.0853E+01 
9.4839E-01 

-1.9111E+00 
1.2323E+00 

-1.391BE+00 
3.6439E+00 
1.7981E+00 

-3.8436E+00 
-1.1459E+00 

4.8441E+00 
7.0431E 01 
1.5125E+00 

-2.5708E+00 
-3.4365E-01 

2.4184E+00 
1.5824E+00 

-6.2739E+00 
1.2391E+00 
6.5833E-01 
7.8752E 01 
2.5965E+00 
1.7128E+00 

-1.9648E-01 
-6.8451E+00 
2.3391E-Ol 
7.1902E+00 

-5.8915E-01 
9.4026E-02 

-1.3576E-01 
2.6279E+02 
1.0316E+00 
7.8421E-01 
5.7945E 01 
3.3046E-02 
4.0878E+01 
2.6660E+02 

Uncertainty 
Counting 

2.095E+02% 
2.289E+03% 
1.014E+01% 
3.058E+00% 
2.375E+02% 
2.969E+03% 
1.080E+02% 
5.496E+00% 
1.057E+02% 
7.195E+Ol% 
1.043E+02% 
1.123E+03% 
2.919E+Ol% 
7.440E+01% 
4.422E+01% 
8.486E+01% 
1.795E+02% 
1.615E+02% 
9.703E+Ol% 
6.907E+01% 
3.160E+02% 
1.306E+02% 
9.303E+01% 
3.222E+01% 
1.008E+02% 
1.042E+02% 
1.555E+02% 
1.802E+02% 
3.634E+01% 
9.734E+02% 
1.176E+02% 
3.261E+02% 
3.216E+01% 
1.495E+03% 
4.216E+03% 
8.435E+01% 
3.056E+00% 
8.772E+01% 
1.153E+02% 
6.994E+01% 
3.828E+03% 
6.846E+01% 
1.721E+01% 

S A M P 1 E 
1 Sigma 

***** 

MDA 
Bq/Sample 

2.36E+01 
3.98E+00 
2.92E+Ol 
4.57E+00 
2.56E+01 
4.18E+00 
7.47E+00 
3.84E+00 
3.16E+00 
4.55E+DO 
4.33E+00 
5.19E+01 
3.35E+00 
4.45E+00 
5.54E+00 
3.23E+00 
2.94E+01 
3.81E+00 
5.81E+00 
5.86E+00 
3.67E+00 
1. 25E+01 
3.90E+00 
6.55E+00 
2.50E+01 
2.32E+00 
4.07E+00 
1.39E+01 
5.32E+00 
6.38E+00 
2.67E+Ol 
3.35E+00 
1.36E+01 
3.03E+01 
1.32E+01 
4.21E+00 
1.12E+01 
3.00E+00 
4.28E+00 
1.12E+01 
4.34E+00 
9.23E+01 
1.09E+02 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 11:41:31 PMPage 17 
TestAmerica Spectrum name: 8 MT4381AD 20121565.An1 

PB-212 #A 

PB-214 
BI-207 #A 
BI-212 A 
BI-214 
BI-210M#A 
RA-224 
AC-228 A 
TH-227 #A 
TH-229 #A 
TH-234 A 
PA-231 #A 
PA-233 #A 
PA-234 #A 
PA-234M#A 
U-235 #A 
AM-241 #A 
Np-237 #A 

-1.8873E+00 

6.3711Et02 
2.9557E-Ol 
6.8523E+00 
6.1534E+02 
1.2101E+00 
1.1340E+03 
4.4897E+00 

-1.0667E+01 
-2.2187E+01 
5.6718E+01 
3.3533E+01 

-3.2812E+00 
8.0507E+00 
4.3431E+01 
3.7402E+00 
4.2510E+00 
O.OOOOE+OO 

-1.8873E+00 

6.3711Et02 
2.9557E-Ol 
6.8523E+00 
6.1534E+02 
1.2101E+00 
1.1340E+03 
4.4897E+00 
1.0667E+Ol 

-2.2187E+Ol 
5.6718E+01 

-3.3533E+01 
-3.2812E+00 
8.0507E+00 
4.3431E+01 
3.7402E+00 
4.2510E+00 
O.OOOOE+OO 

1.996E+02% 

1.141Et00% 
2.422E+02% 
1.086E+02% 
1.338E+00% 
1.267E+02% 
3.011E+00% 
8.573E+01% 
8.100E+01% 
1.070E+02% 
6.126E+01% 
1.052E+02% 
8.680E+01% 
5.279E+01% 
3.160E+02% 
2.319E+02% 
8.941E+01% 
O.OOOE+OO% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C -Area < Critical level. 
F - Failed fraction or key line test. 
H Halflife limit exceeded 

8.81E+00 

9.99E+00 
3.19E+00 
2.50E+01 
6.48E+00 
6.53E+00 
8.22E+01 
1.39E+01 
2.86E+01 
7.87E+01 
1.15E+02 
1.17E+02 
9.44E+00 
1. 56E+01 
4.71E+02 
2.89E+01 
1.26E+01 
2.68E+01 

S U M M A R Y -- ------------- -----------
Total Activity 968.8 to 2000.0 keV) 1.702E+03 Bq/Sample 
Total Decayed Activity ( 968.8 to 2000.0 keV) 1.7017505E+03 Bq/Sample 
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Test America St. Louis Spectrum ID: 5_MT4391AC_20121481 

Sample Description: 2167092 MT4391AC F2F140417-002 • 
Detector: Ge 5 SN/157 
Batch ID: 2167092 

Work Order Number: MT4391AC · 
Lot Number: F2F140417-002 

Decay to Time: 7/6/2012 15:47 
Acquisition Time: 7/6/2012 15:47:53 

Analysis Time: 7/6/2012 16:18 
Analysis Quantity: 1.000E+00 Sample 

Live Time: 1800. sec 
Real Time: 1809 sec 
Dead Time: 0.51 % 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide 

BE-7 
NA-22 
K-40 
Sc-46 
CR-51 
MN-54 
FE-59 
Co-56 
C0-57 
C0-58 
C0-60 
ZN-65 
NB-94 
ZR-95 
NB-95 
RU-103 
RH-106 
AG-108M 
AG-110M 
SN -113 
SB-124 
SB-125 
I-131 
BA-133 
CS-134 
CS-13 7 
CE-139 
Ba-140 
La-140 
CE-141 
CE-144 
PM-144 
EU-152 
EU-154 
EU-155 
HF-181 
Ta-182 

Activity 
Bq/Sample 

-1.601E+01 
-1.492E-01 

2.298E+02 
4.235E+01 

-4.614E-01 
-3.997E-01 

2.524E+00 
2.151E+01 
1.501E-01 

-9.081E-01 
2.883E-01 

-8.365E-01 
3.283E+00 
3.184E-01 

-3.541E+00 
O.OOOE+OO 

-3.439E-01 
8.106E-02 
2.353E-01 

-1.780E+00 
-3.476E-01 

1.636E+00 
3.525E-01 

-4.036E+00 
1.491E+00 

-2.183E-01 
3.111E-01 
2.285E+00 
2.811E+00 
4.969E-01 
4.511E+00 

-8.438E-01 
9.269E+00 
7.324E+00 
2.536E+00 
4.943E-01 
2.419E+02 

5 Soil TunaCan.Clb 
- -

5 Soil TunaCan 90099 032612 
3/27/2012 17:20 
2/28/2012 19:35 
Client_Routine Long_Rev1.lib 
5 2012-07-01 0346.PBC 

1-Sigma 
Counting 
Uncert 

% 

63.8 
834.1 
10.8 
3.5 

2147.0 
276.6 

38.3 
6.2 

724.4 
130.4 
223.8 

1905.0 
34.8 

599.9 
49.6 

1000.0 
2658.0 
1381.0 

113.7 
97.8 

141.6 
197.7 
320.8 
46.9 

336.6 
1696.0 

346.6 
143.5 
47.1 

356.8 
133.7 
135.7 

39.7 
136.0 
136.2 
102.5 

3.6 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

1.022E+01 
1.244E+00 
2.488E+01 
1.500E+00 
9.906E+00 
1.106E+00 
9.670E-01 
1.338E+00 
1.087E+00 
1.184E+00 
6.452E-01 
1.593E+01 
1.141E+00 
1.910E+00 
1.756E+00 
1.028E+00 
9.143E+00 
1.120E+00 
2.675E-01 
1.740E+00 
4.922E-01 
3.234E+00 
1.131E+00 
1.894E+00 
5.019E+00 
3.703E+00 
1.078E+00 
3.279E+00 
1.324E+00 
1.773E+00 
6.031E+00 
1.145E+00 
3.677E+00 
9.960E+00 
3.455E+00 
5.064E-01 
8.619E+00 

1-Sigma 
Total 
Uncert 
Bq/Sample 

1.025E+01 
1.244E+00 
2.752E+01 
2.635E+00 
9.907E+00 
1.106E+00 
9.752E-01 
1.735E+00 
1.087E+00 
1.185E+00 
6.454E-01 
1.593E+01 
1.154E+00 
1.910E+00 
1.765E+00 
1.028E+00 
9.143E+00 
1.120E+00 
2.677E-01 
1.742E+00 
4.926E-01 
3.235E+00 
1.131E+00 
1.906E+00 
5.019E+00 
3.703E+00 
1.079E+00 
3.282E+00 
1.332E+00 
1.773E+00 
6.036E+00 
1.146E+00 
3.709E+00 
9.968E+00 
3.458E+00 
5.071E-01 
1.485E+01 

Minimum 
Detectable 
Activity 

Bq/Sample 

3.370E+01 
4.343E+00 
3.529E+01 
4.120E+00 
3.345E+01 
3.787E+00 
7.692E+00 
3.464E+00 
2.837E+00 
3.997E+00 
4.092E+00 
5.295E+01 
3.628E+00 
6.573E+00 
5.742E+00 
3.519E+00 
3.154E+01 
3.802E+00 
5.613E+00 
5.791E+00 
3.717E+00 
1.015E+01 
3.818E+00 
6.195E+00 
1.666E+01 
3.046E+00 
3.602E+00 
1.181E+01 
4.284E+00 
5.919E+00 
2.008E+01 
3.861E+00 
8.336E+00 
3.368E+01 
1.149E+01 
3.182E+00 
1.296E+01 
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Hg-203 9.948E-01 86.0 8.554E-01 8.573E-01 2.845E+00 
TL-208 3.223E+00 61.4 1.980E+00 1.987E+00 4.028E+00 
pm-146 1.375E+00 71.2 9.792E-01 9.818E-01 1.107E+01 
y-88 -2.868E 01 443.7 1.273E+00 1.273E+00 4. 3 74E+00 

Cd-109 2.241Et01 109.3 2.450Et01 2.453Et01 8.123E+01 
PB-210 2.129E+02 17.4 3.711Et01 3.916E+Ol 9.413E+01 
PB-212 7.408E+00 31.4 2.323E+00 2.372E+00 6.012E+00 
PB-214 5.685E+02 1.2 7.048E+00 3.037E+01 8.478E+00 
BI 207 O.OOOE+OO 1000.0 3.352E-01 3.352E-01 3.802E+00 
BI 212 6.701E+00 126.3 8.465E+00 8.472E+00 2.860E+01 
BI-214 5.636E+02 1.5 8.602E+00 3.052E+01 6.868E+00 
BI-210M 2.027E+00 87.8 1.780E+00 1.784E+00 6.157E+00 
RA-224 O.OOOE+OO 1000.0 3.482E+01 3.482E+01 8.365E+01 
AC-228 8.028E+00 52.1 4.185E+00 4.205E+00 1.493E+01 
TH-227 -8.055E+00 97.6 7.861E+00 7.878E+00 2.610E+01 
TH-229 5.255E+00 341.3 1.794E+01 1.794E+01 7.347E+01 
TH-234 6.938E-01 120.5 8.358E-01 8.365E-01 1.109E+02 
PA-231 -1.145E+01 288.5 3.305E+01 3.305E+01 1.111E+02 
PA-233 3.955E-01 298.2 1.179E+00 1.179E+00 9.008E+00 
PA-234 -5.198E+OO 83.1 4.320E+00 4.328E+00 1.430E+01 
PA-234M 3.463E+01 296.0 1.025E+02 1.025E+02 5.749E+02 
U-235 4.547E+00 181.2 8.239E+00 8.242E+00 2.552E+01 
AM 241 8.581E-01 324.0 2.780E+00 2.780E+00 9.306E+00 
Np 237 1.019E+01 1900.0 1.936E+02 1.936E+02 2.494E+01 
----- ------- ----------------------------- -------
Total 2.030E+03 

Analyst: Kristen Maas Reviewer~ 
Review Date: \-B,\2-
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ORTEC g v - i (3263) Env32 
TestAmerica 

Sample description 

G53W4.25 7/6/2012 4:18:56 PMPage 1 
Spectrum name: 5 MT4391AC 20121481.An1 

2167092 MT4391AC F2F140417-002 

Spectrum Filename: C:\User\SPC\Det5\5_MT4391AC 20121481.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 5 SN/157 

Calibration 
Filename: 

5 Soil TunaCan 90099 032612 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

7/6/2012 3:47:53 PM 
1800 
1809 

0 .. 51 % 
5 

5 Soil TunaCan.Clb 

2/28/2012 7:35:48 PM 
0.158 keV 
0.250 keV/channel 
3.911E-08 keV/channelA2 

3/27/2012 5:20:37 PM 
165.85 keV 

Quadratic Uncertainty 0.87 % 
6.466115E-01 + (-7.830454E-01*Log(E) ) + 
( -4.117504E-03*Log{E)A2 ) 
Quadratic Uncertainty = 1.43 % 

-2.462251E+01 + { 9.075211E+00*Log{E) ) + 
( -9.664422E-01*Log(E)A2 ) 

Client Routine Long_Rev1.lib 
0.500 
Library based 

Env32 
150 ( 

8000 { 

G53W4.25 
37.62keV) 

2000.81keV) 
1000.000% 

3 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 
1.0000E+00 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263} Env32 
TestAmerica 

G53W4.25 7/6/2012 4:18:56 PMPage 2 
Spectrum name: 5_MT4391AC_2012148l.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+00 

4.0000000E+00 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal} : 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 48 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

46.68 
53.33 
59.54 
60.87 
74.84 
77.12 
79.35 
81.40 
83.81 
86.54 

87.16 
88.10 
89.87 
92.59 

105.26 
123.06 
132.35 

132.73 

136.30 

136.48 

143.75 

Normalized diff: 0.1420 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

306. 16.60 
184. 27. 91 

14. 238.92 
114. 48.61 

1938. 3.46 
3512. 2.22 

249. 19.65 
24. 197.46 
76. 56.20 
48. 136.27 

1047. 5.19 
53. 109.34 

392. 11.39 
93. 42.66 

42. 73. 86 
28. 166.81 
11. 389.21 

31. 133.70 

6. 848.60 

7. 724.43 

28. 181.20 

0.86 
0.90 
0.80 
0.33 
0.81 
0.82 
0.82 
0.82 
0.82 
0.82 

0.83 
0.83 
0.83 
0.83 

0.53 
0.86 
0.87 

0.87 

0.88 

0.88 

0.88 

1.797E-02 
2.200E-02 
2.533E-02 
2.599E-02 
3.152E-02 
3.219E-02 
3.280E 02 
3.330E-02 
3.383E-02 
3.436E-02 

3.446E-02 
3.462E-02 
3.490E-02 
3.527E-02 

3.618E-02 
3.575E 02 
3.492E 02 

3.487E-02 

3.458E 02 

3.457E-02 

3.371E-02 

Comments 
7/6/2012 3:47:00 PM 

5 2012-07 01 0346.PBC 
7/1/2012 3:4G:03 AM 

RANGE 
Nuclide Brnch. 
Energy Ratio 

46.54 

59.54 

80.99 

86.49 
86.54 

88.04 

92.59 
92.59 
93.35 

105.31 
123.10 
133.02 
133.54 
133.02 
133.54 
136.30 
136.47 
136.30 
136.47 
143.79 

4.250 

35.900 

34.060 

13.100 
30.700 

3.790 

5.584 
5.584 
5.561 

21.200 
40.790 
43.300 
11.090 
43.300 
11.090 

5.850 
10.680 

5.850 
10.680 
10.960 

***** 
Act. Nuc 

Bq/Sampl 

2.129E+02 PB210 

PBC<MDA AM241 

1.158E+00 BA133 

PBC<MDA Np237 
2.536E+00 EU155 

PBC<MDA Cd109 

PBC<MDA TH234 
2.084E+01 TH234 
2.625E+01 AC228 
3.066E+00 EU155 

PBC<MDA EU154 
PBC<MDA HF181 

1.616E+00 CE144 
PBC<MDA HF181 

4.511E+00 CE144 
PBC<MDA HF181 

8.529E-01 C057 
PBC<MDA HF181 

9.979E 01 C057 
PBC<MDA U235 
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145.74 14. 356.80 0.88 3.351E-02 145.44 48.200 PBC<MDA CE141 
1titi.1B 14. j4ti .57 0.91 J.1JJ~·02 165.85 79.900 PBC,MDA CE139 
167.56 42. 64.15 0.31 3.107E-02 
186.27 1256. 4.85 0.96 2.847E-02 
193.52 9. 516.71 0.93 2.758E-02 193.51 4.400 PBC<MDA TH229 

193.51 4.400 4.251E+00 TH229 
205.29 12. 356.36 0.94 2.626E-02 205.33 5.010 PBC<:MDA U235 
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ORTEC g v - i (3263) Env32 G53W4.25 7/6/2012 4:18:56 PMPage 3 
TestAmerica Spectrum name: MT4391AC 20121481.An1 

pk energy 

211.15 

238.70 
242.12 
259.28 
266.52 
277.28 
279.20 
287.19 
295.30 
300.06 

304.20 

304.23 

328.89 

333.41 
338.60 

344.29 
345.83 
352.06 
365.46 
430.34 
454.72 
455.14 
466.20 
487.41 

511.26 
560.41 
583.34 
604.71 
609.48 

616.45 
635.69 
656.72 
658.36 
665.47 
703.27 

712.44 
728.74 

746.10 
756.68 
766.41 

768.38 
786.00 

816.26 

area uncert 

9. 446.19 

133. 24.77 
1824. 2. 86 

148. 27.63 
36. 99.30 
15. 148.94 
30. 85.99 
47. 64.48 

3967. 2.04 
8. 31.50 

22. 144.86 

22. 143.54 

13. 226.88 

38. 55.39 
19. 167.55 

14. 13 9. 58 
20. 102.46 

6365. 1.41 
8. 320.81 
9. 247.59 

93. 
33. 
54. 
48. 

143. 

34.42 
71.20 
38.76 
47.09 

21.28 
24. 58.53 
24. 84. 07 
28. 336.56 

4914. 1. 53 

2. 961.42 
6. 308.33 

14. 113.68 
-3. 653.48 

147. 14.87 
55. 34.77 

17. 49.27 
13. 126.31 

42. 48.06 
3. 599.92 
6. 296.04 

453. 6.95 
107. 17.14 

13. 124.37 

fwhm 

0.95 
corr 

2.569E-02 

0.98 2.318E-02 
0.98 2.291E-02 
0.95 2.165E-02 
1.00 2.121E-02 
1. 02 2. 048E-02 
1.02 2.036E-02 
0.34 
1. 00 
1. 04 

1. 04 

1. 04 

1. 07 

0.56 
1. 07 

1. 08 
1. 08 
1. 07 
1.10 
1.16 
0.32 
1.18 
0.63 
1.21 

0.38 

1.989E 02 
1.944E-02 
1.918E-02 

1.893E-02 

1.893E-02 

1.778E-02 

1.757E 02 
1.736E-02 

1.711E-02 
1.705E 02 
1.680E-02 
1.632E-02 
1.428E-02 
1.357E-02 
1.360E-02 
1.330E-02 
1.282E-02 

1.230E-02 
0.31 1.140E 02 
1. 30 1.103E-02 
1. 32 1. 070E 02 
1. 25 1. 063E-02 

1.33 1.051E-02 
1. 34 1. 026E- 02 
1. 36 9. 974E-03 
1.37 9.924E-03 
0.62 9.877E-03 
1.40 9.438E-03 

0.69 9.329E-03 
1. 42 9 .169E- 03 

0.70 8.975E-03 
1. 45 8. 869E- 03 
1.45 8. 776E- 03 

1.23 8.757E-03 
1.47 8.596E-03 

1.49 8.328E-03 

nuclide 
210.85 

brnch. 
2.990 

act. nuc 
PBC<MDA TH229 

210.85 2.990 6.732E+00 TH229 
238.63 43.300 7.157E+00 PB212 
242.00 7.430 5.943E+02 PB214 

265.83 50.000 PBC<MDA BI210M 
277.28 6.310 PBC<MDA TL208 
279.20 81.460 PBC<MDA Hg203 

295.09 19.300 
300.03 3.280 
300.18 6.200 
304.85 4.290 
304.90 28.000 
304.85 4.290 
304.85 4.290 
304.90 28.000 
328.76 20.300 
328.76 20.300 

338.32 12.010 
338.32 12.010 
344.29 26.500 
345.83 15.070 
351.93 37.600 
364.48 81.700 
427.88 29.600 

453.88 65.000 

487.02 45.500 
487.02 45.500 
511.86 20.000 

5.867E+02 PB214 
PBC<MDA PB212 

3.921E+00 PA233 
1.512E+01 Ba140 
2.317E+00 BI210M 
1.512E+01 Ba140 

PBC<MDA Ba140 
2.338E+00 BI210M 

PBC<MDA La140 
2.028E+00 La140 

PBC<MDA AC228 
4.986E+00 AC228 

PBC<MDA EU152 
PBC<MDA HF181 

5.591E+02 PB214 
PBC<MDA 1131 
PBC<MDA SB125 

PBC<MDA pm146 

PBC<MDA La140 
4.540E+00 La140 
3.237E+01 RH106 

583.02 84.500 PBC<MDA TL208 
604.71 97.620 PBC<MDA CS134 
609.31 46.090 5.566E+02 BI214 
610.30 5.750 4.471E+03 RU103 
618.06 99.100 PBC<MDA PM144 
635.89 11.310 PBC<MDA SB125 
657.76 94.640 PBC<MDA AG110M 
661.66 85.210 PBC<MDA CS137 

702.63 97.900 PBC<MDA NB94 
702.63 97.900 3.283E+00 NB94 

727.33 11.820 PBC<MDA BI212 
727.33 11.820 6.701E+00 BI212 

756.73 54.460 PBC<MDA ZR95 
765.79 99.790 PBC<MDA NB95 
766.41 0.294 1.332E+02 PA234M 
766.41 0.294 1.332E+02 PA234M 

785.51 
785.51 

1.100 6.297E+02 BI212 
1.100 6.297E+02 BI212 

815.77 23.280 PBC<MDA La140 
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815.77 23.280 3.648E+00 La140 
849.60 24. 64.83 1. 52 8.072E 03 846.77 99.935 PBC<MDA Co56 

846.77 99.935 1.619E+00 Co56 

860.05 24. 68.76 1. 53 7.963E-03 860.56 12.420 PBCcMDA TL208 
871.30 8. 211.98 1. 54 7.882E-03 871.10 99.890 PBC<MDA NB94 

871.10 99.890 5.886E-01 NB94 
873.58 13. 136.00 1. 54 7.866E-03 873.23 12.270 PBC<MDA EU154 
880.27 4. 490.11 1. 54 7.812E 03 880.53 6.000 PBC<MDA PA234 
911.08 35. 52.13 1. 57 7.591E-03 911.16 29.000 PBC<MDA AC228 

911.16 29.000 8.771E+00 AC228 
947.03 12. 142.56 1. 60 7.355E-03 946.02 13.400 PBC<MDA PA234 
964.46 44. 39.67 1. 61 7.239E-03 964.11 14.605 PBC<MDA EU152 
970.08 20. 75.99 1. 61 7.209E 03 968.97 17.460 PBC<MDA AC228 

968.97 17.460 8.886E+00 AC228 
1120.37 1016. 3.70 1. 69 6.381E-03 1120.29 15.100 5.849E+02 BI214 
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ORT8C g v - i (3263) 8nv32 
TestAmerica 

G53W4.25 7/6/2012 4:18:56 PMPage 4 
Spectrum name: 5_MT4391AC_20121481.An1 

pk energy 

1172.06 
1189.34 

1238.19 

1293.32 
1333.49 
1377.90 
1408.43 
1461.06 
1596.24 

1688.48 

1764.84 

area uncert 

5. 161.13 
9. 147.73 

394. 6. 69 

27. 38.31 
1. 356.93 

246. 9.65 
111. 15.03 
228. 10.70 

16. 66.47 

2. 377.61 

780. 3.67 

fwhm 

1. 76 
1. 77 

1. 95 

1. 84 
1. 87 
1.13 

corr 

6.138E-03 
6.069E-03 

5.8668 03 

5.661E-03 
5.514E-03 
5.361E-03 

1.91 5.264E-03 
1. 26 5 .103E-03 
2.02 4.7368-03 

2.08 4.5118 03 

2.29 4.3518-03 

nuclide 
1120.55 
1121.30 
1120.55 
1121.30 
1173.24 
1189.05 
1189.05 
1238.28 
1238.28 
1291.60 
1332.50 

brnch. 
99.987 
34.900 
99.987 
34.900 
99.900 
16.200 
16.200 
66.070 
66.070 
43.200 
99.980 

1408.00 21.005 
1460.83 10.670 
1596.21 95.400 
1596.21 95.400 
1690.98 47.790 
1690.98 47.790 
1764.49 15.400 

act. nuc 
8.8488+01 Sc46 
2.5368+02 Ta182 
8.8488+01 Sc46 
2.536E+02 Ta182 

PBC<MDA C060 
PBC<MDA Ta182 

5.125E+00 Ta182 
5.648E+01 Co56 
5.648E+01 Co56 

PBC<MDA FE59 
PBC<MDA C060 

5.568E+01 EU152 
2.298E+02 K40 

PBC<MDA La140 
1.9488+00 La140 

PBC<MDA SB124 
5.4028-01 SB124 
6.450E+02 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

212.89 
243.06 
298.97 
308.11 
316.90 
325.07 
334.89 
348.37 
359.20 
369.85 
670.16 
745.04 

1037.27 
1148.99 
1333.95 
1819.41 
1865.35 
2242.29 
2662.61 
2850.48 
2985.12 
3074.25 
4952.87 
5511.31 

53.33 
60.87 
74.84 
77.12 
79.35 
81.39 
83.81 
87.11 
89.82 
92.54 

167.56 
186.27 
259.28 
287.19 
333.41 
454.72 
466.20 
560.41 
665.47 
712.44 
746.10 
768.38 

1238.19 
1377.90 

818. 
989. 

1387. 
1336. 

839. 
898. 
621. 

1010. 
771. 
900. 
342. 
774. 
433. 
310. 
162. 
246. 
128. 

65. 
79. 
26. 
86. 

110. 
410. 
44. 

s - Peak fails shape tests. 
D Peak area deconvoluted. 

184. 8.364E+03 
64. 2.449E+03 

1773. 5.626E+04 
3260. 1.012E+05 

239. 7.294E+03 
67. 2.007E+03 
97. 2.857E+03 

994. 2.8858+04 
411. 1.1788+04 

61. 1.742E+03 
42. 1. 339E+03 

1256. 4.410E+04 
148. 6.823E+03 

47. 2.371E+03 
38. 2.162E+03 
60. 4.424E+03 
54. 4.0848+03 
24. 2.105E+03 

147. 1.487E+04 
17. 1.8588+03 
41. 4.572E+03 

447. 5.101E+04 
34. 5.804E+03 

254. 4.739E+04 

L Peak written from unknown list. 
C Area < Critical level. 
M - Peak is close to a library peak. 

1 Sigma % keV Nuclide 

27.91 
70.99 

4.17 
2.58 

18.30 
64.61 
40.68 

5.52 
10.75 
70.23 
64.79 
4.85 

21.55 
64.48 
55.39 
39.12 
32.47 
51.71 
14.87 
49.27 
35.56 

5.78 
85.82 
7.28 

0.905 
0.798 
0.842 
0.772 
0.817 
0.819 
0.907 
0.825 
0.828 
0.582 
0.313 
0.962 
0.949 
0.342 
0.558 
0.321 
0.631 
0.312 
0.623 
0.695 
0.702 
1. 231 
1.947 
1.127 

c 

D 
c 
M 
D 
D 
c 
c 

s 
s 
s 
sM 
s 
s 
sM 
sM 
sM 

c 
sM 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/6/2012 4:18:56 PMPage 5 
Spectrum name: 5 MT4391AC 20121481.An1 

------ --------------- --------------------------------
This section based on library: Client Routine Long_Rev1.lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 186.24 46.68 732. 291. 0.162 16.60 
AM-241 237.72 59.54 1031. 14. 0.008 238.92 0.797D 
TH-234 253.14 63.39 1907. 29. -0.016 387.08 0.801 
BA-133 320.68 80.26 1423. -94. -0.052 57.82 0.819s 
EU-155 345.84 86.54 1315. 48. 0.027 136.27 0.825D 
Cd-109 351.83 88.04 1647. 53. 0.029 109.34 0.826D 
TH-234 369.58 92.47 1272. 42. 0.023 82.94 0.831s 
AC-228 375.23 93.88 1211. -37. 0.020 134.86 0.832s 
EU-155 420.36 105.16 1120. 35. 0.019 136.24 0.844s 
EU-154 492.01 123.06 1095. 28. 0.016 166.81 0.862s 
PA-234 525.73 131.48 1177. -59. -0.033 83.11 0.871s 
HF-181 529.20 132.35 953. 11. 0.006 389.21 0.872s 
CE-144 530.72 132.73 866. 31. 0.017 133.70 0.873s 
HF-181 545.03 136.30 1154. 6. 0.003 848.60 0.876s 
C0-57 545.76 136.48 1150. 7. 0.004 724.43 0.876s 
U-235 574.84 143.75 1285. 28. 0.016 181.20 0.883s 
CE-141 582.82 145.74 1321. 14. 0.008 356.80 0.885s 
U-235 654.12 163.55 1229. -17. -0.009 293.50 0.903s 
CE-139 664.62 166.18 1173. 14. 0.008 346.57 0.905s 
TH 229 774.09 193.52 1147. 9. 0.005 516.71 0.933s 
u 235 821.18 205.29 972. 12. 0.007 356.36 0.945s 
TH-229 844.62 211.15 858. 9. 0.005 446.19 0.950s 
TH-227 943.98 235.97 809. -42. -0.023 97.58 0.975s 
PB-212 955.05 238.73 517. 134. 0.074 30.54 0.994 
PB-214 968.73 242.15 651. 1816. 1.009 3.70 0.919 
EU-152 977.63 244.38 1455. -200. -0.111 27.87 0.984s 
TH-227 1025.51 256.34 760. -28. -0.016 139.45 0.995s 
BI 210M 1066.24 266.52 607. 36. 0.020 99.30 1. 004s 
TL-208 1109.33 277.28 253. 15. 0.009 148.94 1. 016D 
Hg-203 1117.01 279.20 311. 30. 0.017 85.99 1. 017D 
I 131 1133.14 283.23 580. -24. -0.013 145.59 1.022s 
PB 214 1181.44 295.30 570. 3964. 2.202 2.04 1.004 
PB-212 1200.37 300.03 308. 8. 0.005 31.50 1.038D 
PA-231 1209.90 302.41 527. -11. -0.006 288.54 1. 040s 
BA-133 1210.46 302.55 531. -12. -0.007 267.54 1. 040s 
Ba-140 1217.19 304.23 501. 22. 0.012 143.54 1.042s 
BI-210M 1217.07 304.20 502. 22. 0.012 144.86 1.042s 
La-140 1315.87 328.89 440. 13. 0.007 226.88 1.065s 
AC-228 1354.72 338.60 482. 19. 0.010 167.55 1.074s 
EU-152 1377.49 344.29 197. 14. 0.008 139.58 1. 080D 
HF 181 1383.66 345.83 192. 20. 0.011 102.46 1. 081D 



TestAmerica St. Louis

LOT # F2F140417 76 of 385

ORTEC g I (3263) Env32 G53W4.25 7/6/2012 4:18:56 PMPage 6 v . 1 
TestAmerica Spectrum name: 5 MT4391AC 2012148l.Anl -

Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 
PB-214 1408.61 352.06 404. 6358. 3.532 1.41 1.068 
BA-133 1420.40 355.01 582. -75. -0.042 46.93 1.091s 
I-131 1462.21 365.46 364. 8. 0.005 320.81 1.099s 
BA-133 1534.12 383.43 401. -4. -0.002 675.24 1.11 7s 
SN-113 1564.58 391.04 459. -32. -0.018 97.77 1.125s 
SB 125 1721.86 430.34 256. 9. 0.005 247.59 1.158s 
pm-146 1821.11 455.14 253. 33. 0.018 71.20 1.182 
PM-144 1916.93 479.09 225. -20. -0.011 109.79 1.203s 
BE 7 1917.03 479.12 298. -40. 0.022 63.82 1.204s 
HF-181 1941.36 485.20 149. -5. -0.003 384.84 1.208s 
La-140 1950.23 487.41 228. 48. 0.026 47.09 1.212s 
RH-106 2045.66 511.26 169. 143. 0.080 21.28 0.382s 
cs 134 2258.75 564.52 191. -6. -0.003 315.26 1.280s 
cs 134 2276.87 569.05 199. -10. 0.005 208.26 1. 286s 
TL 208 2334.04 583.34 194. 24. 0.013 84.07 1. 298s 
SB-125 2404.66 600.99 210. -8. -0.005 244.79 1.313s 
SB-124 2413.08 603.10 212. -15. -0.008 141.59 1. 315s 
CS-134 2419.53 604.71 4438. 28. 0.016 336.56 1. 317s 
BI 214 2438.62 609.48 154. 4910. 2.728 1.53 1.249 
RU-103 2438.65 609.49 183. 4869. 2.705 1.49 1.322 
AG-108M 2452.96 613.07 198. -32. -0.018 64.92 1. 325s 
PM-144 2466.50 616.45 130. 2. 0.001 961.42 1. 328s 
SB 125 2543.46 635.69 154. 6. 0.003 308.33 1. 344s 
I 131 2548.71 637.00 153. -5. -0.003 384.89 1. 345s 
AG-110M 2627.61 656.72 117. 14. 0.008 113.68 1. 362s 
PM 144 2784.97 696.06 181. 14. -0.008 135.71 1. 395s 
NB-94 2813.83 703.27 153. 55. 0.030 34.77 1. 400s 
SB-124 2891.67 722.73 182. -17. -0.010 112.33 1. 41 7s 
AG-108M 2892.00 722.82 181. -17. -0.009 114.10 1.417s 
EU-154 2891.15 722.60 194. -24. -0.013 86.10 1. 418s 
ZR-95 2892.41 722.92 155. 17. -0.009 106.57 1.418s 
BI-212 2915.70 728.74 130. 13. 0.007 126.31 1.421s 
pm-146 2945.92 736.30 123. 12. -0.007 131.24 1.428 
ZR-95 3027.47 756.68 136. 3. 0.002 599.92 1.445s 
NB-95 3063.59 765.71 356. -56. -0.031 49.58 1.453s 
PA-234M 3066.38 766.41 165. 6. 0.003 296.04 1.453s 
EU-152 3119.29 779.64 151. 12. -0.007 142.72 1.463s 
BI-212 3144.72 786.00 115. 107. 0.060 17.14 1.469s 
C0-58 3243.33 810.65 151. -14. -0.008 130.39 1.489s 
La-140 3265.74 816.26 119. 13. 0.007 124.37 1.493s 
MN-54 3335.90 833.80 129. -6. -0.003 276.65 1.508s 
Co-56 3399.10 849.60 104. 24. 0.013 64.83 1. 518s 
TL-208 3440.92 860.05 128. 24. 0.014 68.76 1.529 
NB-94 3485.90 871.30 152. 8. 0.005 211.98 1.5378 
EU-154 3494.99 873.58 143. 13. 0.007 136.00 1.5398 
PA-234 3521.77 880.27 146. 4. 0.002 490.11 1.5448 
AG-110M 3530.58 882.47 136. -5. -0.003 314.91 1.5488 
y-88 3594.60 898.48 134. -4. -0.002 443.73 1.5588 
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LOT # F2F140417 77 of 385

ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/6/2012 4:18:56 PMPage 7 
Spectrum name: 5_MT4391AC_20121481.An1 

Nuclide 
AC-228 
AG-llOM 
PA-234 
EU-152 
AC 228 
EU-154 
EU-154 
RH-106 
BI-207 
BI 214 
Sc 46 
Ta-182 
C0-60 
Ta-182 
Ta-182 
Co-56 
NA-22 
EU-154 
FE-59 
AG-110M 
EU-152 
K-40 
La-140 
SB 124 
BI 214 
Co-56 
y-88 

Channel 
3644.97 
3749.83 
3788.75 
3858.46 
3880.93 
3977.63 
4017.42 
4202.85 
4258.23 
4481.86 
4482.08 
4482.09 
4688.52 
4757.60 
4884.84 
4953.20 
5090.03 
5091.03 
5173.24 
5526.61 
5633.34 
5843.68 
6383.87 
6752.41 
7057.48 
7075.96 
7342.92 

Energy 
911.08 
937.30 
947.03 
964.46 
970.08 
994.26 

1004.22 
1050.59 
1064.44 
1120.37 
1120.43 
1120.43 
1172.06 
1189.34 
1221. 17 
1238.27 
1272.50 
1272.75 
1293.32 
1381.73 
1408.43 
1461.06 
1596.24 
1688.48 
1764.84 
1769.47 
1836.30 

Background 
147. 
263. 
131. 
127. 
107. 
123. 
132. 
101. 

89. 
74. 

107. 
111. 

69. 
85. 
76. 
71. 
81. 
85. 
39. 
95. 
83. 
47. 
48. 
30. 

8. 
93. 
32. 

Net area 
35. 

-49. 
12. 
44. 
20. 
13. 

-12. 
-2. 
-4. 

1014. 
973. 
969. 

5. 
9. 

-8. 
360. 

-2. 
-2. 
27. 

-21. 
111. 
225. 

16. 
2. 

778. 
-21. 
-3. 

Cnts/sec 
0.019 

-0.027 
0.006 
0.024 
0.011 

-0.007 
-0.007 
-0.001 
-0.002 
0.564 
0.540 
0.538 
0.003 
0.005 

-0.005 
0.200 

-0.001 
-0.001 
0.015 

-0.012 
0.062 
0.125 
0.009 
0.001 
0.432 

-0.012 
-0.002 

Uncert 
52.13 
49.25 

142.56 
39.67 
75.99 

126.97 
133.56 
778.65 
332.92 

3.70 
3.54 
3.56 

161.13 
147.73 
153.65 

6.22 
834.10 
852.63 
38.31 
69.06 
15.03 
10.70 
66.47 

377.61 
3.67 

68.04 
248.17 

FWHM 
1. 568s 
1. 589s 
1.595s 
1. 609 
1.612s 
1.633s 
1.639s 
1.673 
1.683s 
1.687 
1.723 
1.724s 
1. 760s 
1.771s 
1.793s 
1. 804 
1.828s 
1. 828s 
1.840s 
1.899s 
1.914 
1.263s 
2.024s 
2.076s 
2.288 
2.117s 
2.149s 

s - Peak ls shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
Nuclide -

Name Code 
Average 
Activity 
Bq/Sample 

BE-7 C -1. 6010E+01 

NA-22 C -1.4915E-01 

K-40 N 2.2977E+02 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak -------------
Energy 

keV 
Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+01 
477.60-1.601E+01 ?( 3.370E+01 6.38E+01 1.05E+01 G 

9.50E+02 
1274.53-1.492E-01 ?( 4.343E+00 8.34E+02 9.99E+01 G 

4.66E+11 
1460.83 2.298E+02 ®(P 3.529E+01 1.07E+01 1.07E+01 G 



TestAmerica St. Louis

LOT # F2F140417 78 of 385

ORTEC g v i (3263) Env32 G53W4.25 7/6/2012 4:18:56 PMPage 8 

TestAmerica Spectrum name; 5 MT439lAC 2012148l.Anl -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Sc-46 F 4.2350E+Ol 8.38E+Ol 
889.28 O.OOOE+OO ? ( 4.120E+00 1.00E+03 l.OOE+02 G 

1120.55 8.470E+Ol ( 4.431E+00 3.54E+00 l.OOE+02 G 

CR 51 F -4.6141E 01 2.77E+Ol 
320.08-4.614E-01 &( 3.345E+Ol 2.15E+03 9.94E+OO G 

MN-54 c -3.9969E-01 3.12E+02 
834.85-3.997E-01 ?( 3.787E+00 2.77E+02 l.OOE+02 G 

FE 59 F 2.5242E+00 4.45E+Ol 
1099.25-1.734E-01 % ( 7.692E+00 1.28E+03 5.65E+Ol G 
1291.60 6.052E+00 ? ( 7.206E+00 3.83E+Ol 4.32E+Ol G 

Co 56 c 2.1512E+Ol 7.73E+01 
846.77 1.619E+00 ? ( 3.464E+00 6.48E+Ol 9.99E+Ol G 

1238.28 5.160E+Ol ( 6.001E+00 6.22E+00 6.61E+01 G 
1037.84 O.OOOE+OO - 3.481E+01 l.OOE+03 1.41E+Ol G 
1771.35-1.751E+Ol - 3.944E+Ol 6.80E+Ol 1. 55E+Ol A 

C0-57 c 1.5010E-01 2.72E+02 
122.06 4.432E-02 % ( 2.837E+00 1.91E+03 8.56E+01 G 
136.47 9.979E-01 ? ( 2.419E+Ol 7.24E+02 1.07E+01 G 

C0-58 c -9.0809E-01 7.09E+Ol 
810.78-9.081E-01 ?( 3.997E+00 1. 3 OE+02 9.95E+Ol G 

co 60 F 2.8829E-01 1.93E+03 
1332.50 9.640E-02 %(P 4.092E+00 3.57E+02 l.OOE+02 G 
1173.24 4.803E-01 ?(P 3.747E+00 1.61E+02 9.99E+Ol G 

ZN-65 F -8.3650E-01 2.44E+02 
1115.55-8.365E-01 %( 5.295E+Ol 1. 90E+03 5.06E+Ol G 

NB-94 I 3.2828E+00 7.41E+06 
702.63 3.283E+00 * ( 3.628E+00 3.48E+Ol 9.79E+01 G 
871.10 5.886E-01 - 4.247E+00 2.12E+02 9.99E+01 G 

ZR 95 I 3.1836E-01 6.40E+Ol 
756.73 3.184E-01 ? ( 6.573E+00 6.00E+02 5.45E+Ol G 
724.20-2.319E+00 & 8.301E+00 1.07E+02 4.42E+Ol G 

NB-95 I -3.5408E+00 6.40E+Ol 
765.79-3.541E+00 ?( 5.742E+00 4.96E+01 9.98E+01 G 
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ORTEC g v - i ( 3263) Env32 G53W4.25 7/6/2012 4:18:56 PMPage 9 
TestAmerica Spectrum name: 5 MT4391AC 20121481.An1 - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

RH-106 I -3.4390E-01 3.74E+02 
621.92-3.439E-01 &( 3.154E+01 2.66E+03 9.93E+00 G 

1050.36-9.708E+00 + 2.623E+02 7.79E+02 1. 56E+00 G 
511.86 3.237E+01 * 1.428E+01 2.13E+01 2.00E+01 GA 

AG-108M c 8.1058E 02 1.53E+05 
433.94 8.106E 02 % ( 3.802E+00 1.38E+03 9.05E+01 G 
722.94-1.134E+00 + 4.346E+00 1.14E+02 9.08E+01 G 
614.28-1.865E+00 + 3.998E+00 6.49E+01 8.98E+01 G 

AG-110M F 2.3527E-01 2.50E+02 
884.68-5.203E-01 &( 5.613E+00 3.15E+02 7.27E+01 G 
657.76 8.155E-01 ? ( 3.128E+00 1.14E+02 9.46E+01 G 
937.49 1.061E+01 + 1.707E+01 4.92E+01 3.44E+01 G 

1384.30-9.022E+00 + 2.064E+01 6.91E+01 2.43E+01 G 
763.94 1.271E-01 & 1.600E+01 3.64E+03 2.23E+01 G 

SN-113 F -1.7797E+00 1.15E+02 
391.69-1.780E+00 &( 5.791E+00 9.78E+01 6.40E+01 G 

SB-124 F 3.4764E-01 6.02E+01 
602.73-7.794E-01 ? ( 3.717E+00 1.42E+02 9.83E+01 G 

1690.98 5.402E-01 ? ( 7.306E+00 3.78E+02 4.78E+01 G 
722.79-9.687E+00 + 3.654E+01 1.12E+02 1.08E+01 G 

SB-125 I 1.6355E+00 1.01E+03 
427.88 1.211E+00 &( 1.015E+01 2.48E+02 2.96E+01 G 
600.50-2.443E+00 + 2.029E+01 2.45E+02 1.79E+01 G 
635.89 2.746E+00 ? ( 2.894E+01 3.08E+02 1.13E+01 G 
463.37-5.134E-01 & 3.447E+01 1.98E+03 1.05E+01 G 

I-131 I 3.5250E 01 8.02E+00 
364.48 3.525E-01 &( 3.818E+00 3.21E+02 8.17E+01 G 
284.30-1.066E+01 + 5.184E+01 1.46E+02 6.14E+00 G 
636.97-3.462E+00 + 4.563E+01 3.85E+02 7.17E+00 G 

BA-133 F -4.0361E+00 3.85E+03 
356.00-4.036E+00 ? ( 6.195E+00 4.69E+01 6.20E+01 G 
302.85-1.951E+00 + 1.754E+01 2.68E+02 1. 83E+01 G 
383.84-1.671E+00 & 3.817E+01 6.75E+02 8.94E+00 GA 

80.99-4.607E+00 + 8.769E+00 5.78E+01 3.41E+01 GA 

CS-134 I 1.4912E+00 7.54E+02 
604.71 1.491E+00 ? ( 1.666E+01 3.37E+02 9.76E+01 G 
795.87 6.733E-04 % 4.106E+00 1.76E+05 8.55E+01 G 
569.32-3.115E+00 + 2.199E+01 2.08E+02 1.54E+01 G 
801.95 O.OOOE+OO - 8.301E+01 1.00E+03 8.69E+00 G 
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ORTEC g v - i (3263) Env32 G53W4.25 7/6/2012 4:18:56 PMPage 10 
TestAmerica Spectrum name: 5 MT4391AC 20121481.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 
563.24-3.661E+OD + 3.931E+Ol 3.15Et02 8.35Et00 G 

CS-137 I 2.1834E-01 1.10E+04 
661.66 2.183E-01 %(P 3.046E+00 6.53E+02 8.52E+01 G 

CE-139 F 3.1107E-01 1. 38E+02 
165.85 3.111E-01 ?( 3.602E+00 3.47E+02 7.99E+01 G 

Ba-140 I 2.2847E+00 1. 28E+01 
537.26 2.615E-03 % ( 1.181E+01 1.31E+05 2.44E+01 G 
162.66-4.456E-01 % 4.528E+01 3.03E+03 6.22E+00 G 
304.85 1.526E+01 &( 7.324E+01 1.44E+02 4.29E+00 G 

La-140 I 2.8106E+00 1.28E+01 
1596.21 1.948E+00 &( 4.284E+00 6.65E+01 9.54E+01 G 

487.02 4.540E+00 ? ( 6.961E+00 4.71E+01 4.55E+01 G 
328.76 2.028E+00 &( 1. 54 7E+01 2.27E+02 2.03E+01 G 
815.77 3.648E+00 ? ( 1.534E+01 1. 24E+02 2.33E+01 G 

CE-141 I 4.9685E-01 3.25E+01 
145.44 4.969E-01 ?( 5.919E+00 3.57E+02 4.82E+01 G 

CE 144 I 4.5109E+00 2.85E+02 
133.54 4.511E+00 ?( 2.008E+01 1.34E+02 1.11E+01 G 

PM 144 c -8.4382E-01 3.63E+02 
696.54-8.438E 01 ? ( 3.861E+00 1.36E+02 9.90E+01 G 
618.06 8.985E-02 + 2.982E+00 9.61E+02 9.91E+01 G 
476.81-2.001E+00 & 7.359E+00 1.10E+02 4.20E+01 G 

EU-152 F 9.2692E+00 4.94E+03 
344.29 1.772E+00 8.336E+00 1.40E+02 2.65E+01 G 

1112.07 6.739E 01 % 3.201E+01 1.37E+03 1.36E+01 G 
121.78 2.303E-01 % 8.146E+00 1.06E+03 2.86E+01 G 
778.92-6.164E+00 + 2.976E+01 1. 43E+02 1.29E+01 G 
964.11 2.287E+01 2.905E+01 3.97E+01 1.46E+01 G 
244.69-6.456E+01 + 5.822E+01 2.79E+01 7.58E+00 G 

1408.00 5.568E+01 2.273E+01 1.50E+01 2.10E+01 GA 

EU-154 I 7.3240E+00 3.14E+03 
873.23 7.324E+00 & ( 3.368E+01 1. 3 6E+02 1.23E+01 G 
123.10 1.076E+00 & 5.978E+00 1. 67E+02 4.08E+01 G 

1274.54-4.225E-01 - 1.256E+01 8.53E+02 3.52E+01 G 
723.36-7.032E+00 + 2.018E+01 8.61E+01 2.02E+01 G 

1004.77-5.485E+00 + 2.478E+01 1.34E+02 1.80E+01 G 
996.33-9.418E+00 + 4.044E+01 1.27E+02 1.06E+01 G 
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ORTEC g ' (3263} Env32 G53W4.25 7/6/2012 4:18:56 PMPage 11 v - 1 

TestAmerica Spectrum name: 5 MT4391AC 20121481.Anl - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

EU-155 I 2.5358E+00 1.81E+03 
105.31 2.536E+00 ? ( 1.149E+01 1.36E+02 2.12E+01 G 

86.54 2.536E+00 } 9.043E+00 1.36E+02 3.07E+01 G 

HF-181 F 4.9429E-01 4.24E+01 
482.00-2.414E-01 &( 3.182E+00 3.85E+02 8.05E+01 G 
133.02 4.134E-01 ? ( 5.385E+00 3.89E+02 4.33E+01 G 
345.83 4.244E+00 ( 1.456E+01 1.02E+02 1.51E+01 G 
136.30 1.556E+00 ? ( 4.421E+01 8.49E+02 5.85E+00 G 

Ta-182 F 2.4192E+02 1.14E+02 
1121.30 2.419E+02 ? ( 1.296E+01 3.56E+00 3.49E+01 G 
1221.41-2.861E+00 - 1.505E+01 1. 54E+02 2.70E+01 G 
1189.05 5.125E+00 - 2.584E+01 1.48E+02 1. 62E+01 G 

Hg-203 F 9.9476E-01 4.66E+01 
279.20 9.948E-01 2.845E+00 8.60E+01 8.15E+01 G 

TL-208 N 3.2231E+00 6.98E+02 
583.02 1. 438E+00 ? ( 4.028E+00 8.41E+01 8.45E+01 G 
277.28 6.586E+00 ( 3.301E+01 1.49E+02 6.31E+00 G 
860.56 1.366E+01 ( 3.109E+01 6.88E+01 1.24E+01 G 

pm-146 c 1.3753E+00 2.02E+03 
747.16 8.505E 02 % ( 1.107E+01 3.78E+03 3.40E+01 G 
735.72-3.329E+00 + 1.479E+01 1.31E+02 2.25E+01 G 
453.88 2.050E+00 4.833E+00 7.12E+01 6.50E+01 G 

y-88 F -2.8683E-01 1.07E+02 
898.04-2.868E-01 ? ( 4.374E+00 4.44E+02 9.37E+01 G 

1836.06-4.396E 01 + 3.866E+00 2.48E+02 9.92E+01 G 

Cd-109 F 2.2405E+01 4.53E+02 
88.04 2.240E+01 8.123E+01 1.09E+02 3.79E+00 G 

PB-210 N 2.1294E+02 8.14E+03 
46.54 2.129E+02 (P 9.413E+01 1.66E+01 4.25E+00 G 

PB 212 N 7.4084E+00 6.98E+02 
238.63 7.408E+00 (P 6.012E+OO 3.05E+01 4.33E+01 G 
300.03 7.408E+00 } 7.456E+01 3.15E+01 3.28E+00 GA 

PB-214 N 5.6848E+02 5.84E+05 
351.93 5.591E+02 (P 8.478E+00 1.41E+00 3.76E+01 G 
295.09 5.867E+02 (P 1.686E+01 2.04E+00 1.93E+01 G 
242.00 5.922E+02 p 3.967E+01 3.70E+00 7.43E+00 GA 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

BI 212 N 6.7013E+00 6.98E+02 
727.33 6.701E+00 & ( 2.860E+01 1.26E+02 1.18E+01 G 
785.51 6.297E+02 * 3.097E+02 1.71E+01 1.10E+00 GA 

BI-214 N 5.6358E+02 5.84E+05 
609.31 5.566E+02 {P 6.868E+00 1.53E+00 4.61E+01 G 

1120.29 5.849E+02 (P 2 .461E+01 3.70E+00 1.51E+01 G 
1764.49 6.450E+02 + p 1.314E+01 3.67E+00 1.54E+01 G 

BI-210M T 2.0274E+00 1.10E+09 
265.83 1.865E+00 ? ( 6.157E+00 9.93E+01 5.00E+01 G 
304.90 2.317E+00 ? ( 1.122E+01 1.45E+02 2.80E+01 G 

AC-228 N 8.0278E+00 2.10E+03 
911.16 8.771E+00 @( 1.493E+01 5.21E+01 2.90E+01 G 
968.97 8.886E+00 ( 2.247E+01 7.60E+01 1.75E+01 G 
338.32 4.986E+00 &( 2.799E+01 1.68E+02 1.20E+01 G 

93.35-1.039£+01 - 4.657E+01 1.35E+02 5.56E+00 XA 

TH-227 N -8.0553£+00 7.95E+03 
235.97-8.055E+00 ? ( 2.610E+01 9.76E+01 1.23E+01 G 

50.14 5.403E-01 % 5.211E+01 2.88E+03 8.00E+00 G 
256.24-1.024E+01 + 4.763E+01 1. 3 9E+02 7.00E+00 G 

TH-229 N 5.2547E+00 2.68E+06 
193.51 4.251E+00 ? ( 7.347E+01 5.17E+02 4.40E+00 G 
210.85 6.732E+00 ? ( 1.007E+02 4.46E+02 2.99E+00 G 

TH-234 N 6.9377E-01 1.63E+12 
63.29-1.567E+01 &(P 1.109E+02 3.87E+02 3.81E+00 G 
92.59 1.186E+01 (P 4.763E+01 8.29E+01 5.58E+00 G 

PA-231 N 1.1453E+01 1. 20E+07 
302.65-1.145E+01 &( 1.111E+02 2.89E+02 2.88E+00 G 
300.07 5.255E-01 % 9.703E+01 5.42E+03 2.46E+00 G 

PA-233 c 3.9553E-01 7.82E+08 
312.01-2.190E-01 &( 9.008E+00 1.22E+03 3.60E+01 G 
300.18 3.955E-01 } 3.995E+01 1.96E+03 6.20E+00 G 

PA-234 N 5.1977E+00 1.63E+12 
131.29-5.198E+00 ? ( 1.430E+01 8.31E+01 1.80E+Ol G 
946.02 6.532E+00 + 3.155E+01 1. 43E+02 1. 34E+01 G 
569.47 O.OOOE+OO + 4.522E+01 1.00E+03 8.20E+00 G 
883.24 9.310E 02 % 4.503E+01 1. 40E+04 9.60E+00 G 
880.53 4.156E+00 + 6.993E+01 4.90E+02 6.00E+00 GA 



TestAmerica St. Louis

LOT # F2F140417 83 of 385

ORTEC g v - i (3263} Env32 

TestAmerica 
G53W4.25 7/6/2012 4:18:56 PMPage 13 

Spectrum name: 5_MT4391AC_20121481.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PA-234M N 3.4631E+01 1. 63E+12 
1001.00 O.OOOE+OO &( 5.749E+02 1. OOE+03 8.37E-01 

766.41 1.332E+02 &( 1.346E+03 2.96E+02 2.94E-01 

U-235 N 4.5471E+00 2.57E+11 
143.79 4.230E+00 * ( 2.552E+01 1.81E+02 1.10E+01 
205.33 5.241E+00 ? ( 6.249E+01 3.56E+02 5.01E+00 
163.38-5.976E+00 & 5.855E+01 2.93E+02 5.08E+00 

AM-241 T 8.5809E-Ol 1. 58E+05 
59.54 8.581E-01 {P 9.306E+00 2.39E+02 3.59E+Ol 

Np-237 F 1.0188E+Ol 2.14E+06 

G 
G 

G 
G 
G 

G 

Derived Ave Activity 
86.49 1. 019E+01 }{ 2.494E+Ol 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

1.90E+03 

+ Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - Calculated peak centroid not close enough to the 

library energy centroid for positive identification. 
P Peakbackground subtraction 
} - Peak too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A Not in Average 
C - Coincidence Peak 

1.31E+01 G 
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*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma ll-
0 

TH-234 63.39 1907. -29. 0.016 387.0 
BA-133 80.26 1423. -94. -0.052 57.82 -4.607E+00 
TH 234 92.47 1272. 42. 0.023 82.94 1.186E+01 p 

AC 228 93.88 1211. -37. -0.020 134.86 -1.039E+01 
EU-154 123.06 1095. 28. 0.016 166.81 1.076E+00 
PA-234 131.48 1177. -59. 0.033 83.11 -5.198E+00 
CE-144 132.73 866. 31. 0.017 133.70 4.511E+00 
co 57 136.48 1150. 7. 0.004 724.43 9.979E-01 
U-235 143.75 1285. 28. 0.016 181.20 4.230E+00 
U-235 163.55 1229. -17. -0.009 293.50 -5.976E+00 
CE 139 166.18 1173. 14. 0.008 346.57 3.111E-01 
TH-229 193.52 1147. 9. 0.005 516.71 4.251E+00 
U-235 205.29 972. 12. 0.007 356.36 5.241E+00 
TH-229 211.15 858. 9. 0.005 446.19 6.732E+00 
TH-227 235.97 809. -42. -0.023 97.58 -8.055E+00 
TH 227 256.34 760. -28. -0.016 139.45 -1. 024E+01 
I 131 283.23 580. -24. 0.013 145.59 -1.066E+01 
PA-231 302.41 527. 11. -0.006 288.54 -1.145E+01 
BA-133 302.55 531. 12. -0.007 267.54 -1.951E+00 
Ba 140 304.23 501. 22. 0.012 143.54 1.526E+01 
La 140 328.89 440. 13. 0.007 226.88 2.028E+00 
AC-228 338.60 482. 19. 0.010 167.55 4.986E+00 
BA-133 355.01 582. 75. 0.042 46.93 -4.036E+00 
I-131 365.46 364. 8. 0.005 320.81 3.525E-01 
BA-133 383.43 401. -4. 0.002 675.24 -1.671E+00 
SN-113 391.04 459. -32. -0.018 97.77 -1.780E+00 
SB 125 430.34 256. 9. 0.005 247.59 1.211E+00 
PM-144 479.09 225. -20. -0.011 109.79 -2.001E+00 
BE-7 479.12 298. -40. 0.022 63.82 -1.601E+Ol 
La-140 487.41 228. 48. 0.026 47.09 4.540E+00 
cs 134 564.52 191. 6. -0.003 315.26 -3.661E+00 
CS-134 569.05 199. -10. 0.005 208.26 -3.115E+00 
SB-125 600.99 210. -8. 0.005 244.79 -2.443E+00 
SB-124 603.10 212. 15. -0.008 141.59 -7.794E-01 
cs 134 604.71 4438. 28. 0.016 336.56 1.491E+00 
RU-103 609.49 183. 4869. 2.705 1.49 4.431E+03 
AG 108M 613.07 198. -32. -0.018 64.92 -1.865E+00 
PM 144 616.45 130. 2. 0.001 961.42 8.985E 02 
SB 125 635.69 154. 6. 0.003 308.33 2.746E+00 
I-131 637.00 153. -5. 0.003 384.89 -3.462E+00 
AG-llOM 656.72 117. 14. 0.008 113.68 8.155E 01 
PM-144 696.06 181. 14. -0.008 135.71 8.438E-01 
NB 94 703.27 153. 55. 0.030 34.77 3.283E+00 
SB-124 722.73 182. 17. 0.010 112.33 -9.687E+00 
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Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 
AG-108M 722.82 181. -17. -0.009 114.10 -1.134E+00 
EU-154 722.60 194. -24. 0.013 86.10 7.032E+00 
ZR 95 722.92 155. -17. -0.009 106.57 2.319E+OO 
BI 212 728.74 130. 13. 0.007 126.31 6.701E+00 
ZR 95 756.68 136. 3. 0.002 599.92 3.184E-01 
NB 95 765.71 356. -56. -0.031 49.58 3.541E+00 
PA-234M 766.41 165. 6. 0.003 296.04 1.332E+02 
BI 212 786.00 115. 107. 0.060 17.14 6.297E+02 
C0-58 810.65 151. -14. -0.008 130.39 -9.081E 01 
La-140 816.26 119. 13. 0.007 124.37 3.648E+00 
MN-54 833.80 129. -6. -0.003 276.65 -3.997E-01 
Co-56 849.60 104. 24. 0.013 64.83 1.619E+00 
NB-94 871.30 152. 8. 0.005 211.98 5.886E 01 
EU-154 873.58 143. 13. 0.007 136.00 7.324E+00 
PA-234 880.27 146. 4. 0.002 490.11 4.156E+00 
AG-110M 882.47 136. -5. -0.003 314.91 5.203E-01 
y-88 898.48 134. -4. -0.002 443.73 -2.868E-01 
AC 228 911.08 147. 35. 0.019 52.13 8.771E+00 
AG 110M 937.30 263. -49. -0.027 49.25 1.061E+01 
PA-234 947.03 131. 12. 0.006 142.56 6.532E+00 
AC-228 970.08 107. 20. 0.011 75.99 8.886E+00 
EU-154 994.26 123. -13. -0.007 126.97 -9.418E+00 
EU-154 1004.22 132. -12. -0.007 133.56 -5.485E+00 
BI 207 1064.44 89. -4. -0.002 332.92 -4.533E-01 
Sc 46 1120.43 107. 973. 0.540 3.54 8.470E+01 
Ta-182 1120.43 111. 969. 0.538 3.56 2.419E+02 
C0-60 1172.06 69. 5. 0.003 161.13 4.803E-01 p 

Ta-182 1189.34 85. 9. 0.005 147.73 5.125E+00 
Ta-182 1221.17 76. -8. -0.005 153.65 -2.861E+00 
Co-56 1238.27 71. 360. 0.200 6.22 5.160E+01 
NA-22 1272.50 81. 2. -0.001 834.10 1.492E 01 
EU-154 1272.75 85. -2. -0.001 852.63 4.225E-01 
FE-59 1293.32 39. 27. 0.015 38.31 6.052E+00 
AG-110M 1381.73 95. 21. -0.012 69.06 9.022E+OO 
La 140 1596.24 48. 16. 0.009 66.47 1.948E+00 
SB-124 1688.48 30. 2. 0.001 377.61 5.402E-01 
Co-56 1769.47 93. -21. -0.012 68.04 -1.751E+01 
y-88 1836.30 32. -3. -0.002 248.17 -4.396E-01 

p Peakbackground subtraction 
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***** 

Nuclide 

SUMMARY 
Time of Count 

Activity 
Bq/Sample 

BE 7 #A 
NA-22 #A 
K-40 # 
Sc-46 #C 
CR-51 #A 
MN-54 #A 
FE 59 #A 
Co-56 #C 
C0-57 #A 
C0-58 #A 
C0-60 #A 
ZN-65 #A 
NB-94 #A 
ZR-95 #A 
NB 95 #A 
RU-103 A 
RH-106 #A 
AG-108M#A 
AG-110M#A 
SN-113 #A 
SB-124 #A 
SB-125 #A 
I-131 #A 
BA-133 #A 
CS-134 #A 
CS 137 #A 
CE-139 #A 
Ba-140 #A 
La-140 #A 
CE-141 #A 
CE-144 #A 
PM-144 #A 
EU-152 C 
EU-154 #A 
EU-155 #A 
HF-181 A 
Ta-182 # 
Hg-203 A 
TL 208 A 
pm-146 A 
y-88 #A 
Cd-109 A 
PB-210 

1.6009E+01 
-1.4915E 01 

2.2977E+02 
4.2350E+01 

-4.6140E-01 
3.9969E-01 
2.5242E+00 
2.1512E+01 
1.5010E-01 

-9.0808E-01 
2.8829E-01 

-8.3650E-01 
3.2828E+00 
3.1836E 01 
3.5408E+00 
O.OOOOE+OO 

-3.4390E-01 
8.1058E-02 
2.3527E-01 
1.7797E+00 

-3.4764E 01 
1.6355E+00 
3.5248E-01 

-4.0361E+00 
1.4912E+00 
2.1834E-01 
3.1107E 01 
2.2846E+00 
2.8105E+00 
4.9685E-01 
4.5109E+00 

-8.4382E-01 
9.2692E+00 
7.3240E+00 
2.5358E+00 
4.9428E 01 
2.4192E+02 
9.9475E-01 
3.2231E+00 
1.3753E+00 

-2.8683E 01 
2.2405E+01 
2.1294E+02 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

-1.6010E+01 
-1. 4915E- 01 

2.2977E+02 
4.2350E+01 
4.6141E-01 

-3.9969E-01 
2.5242E+00 
2.1512E+01 
1.5010E-01 

-9.0809E-01 
2.8829E-01 

-8.3650E-01 
3.2828E+00 
3.1836E-01 

-3.5408E+00 
O.OOOOE+OO 

-3.4390E-01 
8.1058E-02 
2.3527E 01 

-1.7797E+00 
-3.4764E-01 
1.6355E+00 
3.5250E-01 
4.0361E+00 
1.4912E+00 

-2.1834E-01 
3.1107E 01 
2.2847E+00 
2.8106E+00 
4.9685E 01 
4.5109E+00 
8.4382E-01 
9.2692E+00 
7.3240E+00 
2.5358E+00 
4.9429E-01 
2.4192E+02 
9.9476E-01 
3.2231E+00 
1.3753E+00 

-2.8683E-01 
2.2405E+01 
2.1294E+02 

Uncertainty 
Counting 

6.382E+01% 
8.341E+02% 
1.083E+01% 
3.541E+00% 
2.147E+03% 
2.766E+02% 
3.831E+01% 
6.219E+00% 
7.244E+02% 
1.304E+02% 
2.238E+02% 
1.905E+03% 
3.477E+01% 
5.999E+02% 
4.958E+01% 
1.000E+03% 
2.658E+03% 
1.381E+03% 
1.137E+02% 
9.777E+Ol% 
1.416E+02% 
1.977E+02% 
3.208E+02% 
4.693E+01% 
3.366E+02% 
1.696E+03% 
3.466E+02% 
1.435E+02% 
4.709E+Ol% 
3.568E+02% 
1.337E+02% 
1.357E+02% 
3.967E+01% 
1.360E+02% 
1.362E+02% 
1.025E+02% 
3.563E+00% 
8.599E+01% 
6.144E+01% 
7.120E+Ol% 
4.437E+02% 
1.093E+02% 
1.743E+01% 

S A M P L E 
1 Sigma 

***** 

MDA 
Bq/Sample 

3.37E+01 
4.34E+00 
3.53E+01 
4.12E+00 
3.35E+Ol 
3.79E+00 
7.69E+00 
3.46E+00 
2.84E+00 
4.00E+00 
4.09E+00 
5.30E+01 
3.63E+00 
6.57E+00 
5.74E+00 
3.52E+00 
3.15E+Ol 
3.80E+00 
5.61E+00 
5.79E+00 
3.72E+00 
1.01E+01 
3.82E+00 
6.20E+00 
1. 67E+01 
3.05E+00 
3.60E+00 
1.18E+01 
4.28E+00 
5.92E+00 
2.01E+Ol 
3.86E+00 
8.34E+00 
3.37E+01 
1.15E+01 
3.18E+00 
1.30E+01 
2.84E+00 
4.03E+00 
1.11E+01 
4.37E+00 
8.12E+01 
9.41E+01 
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PB 212 
PB 214 
BI 207 #A 
BI 212 #A 
BI 214 
BI 210M#A 
RA-224 #A 
AC 228 #A 
TH-227 #A 
TH-229 #A 
TH 234 #A 
PA-231 #A 
PA-233 A 
PA-234 #A 
PA-234M#A 
U-235 #A 
AM 241 A 
Np-237 A 

7.4084E+00 
5.6848E+02 
O.OOOOE+OO 
6.7013E+00 
5.6358E+02 
2.0274E+00 
O.OOOOE+OO 
8.0278E+00 

-8.0553E+00 
5.2547E+00 
6.9377E-01 

-1.1453E+01 
3.9553E-01 

-5.1977E+00 
3.4631E+01 
4.5471E+00 
8.5809E-01 
1.0188E+01 

7.4084E+00 
5.6848E+02 
O.OOOOE+OO 
6.7013E+00 
5.6358E+02 
2.0274E+00 
O.OOOOE+OO 
8.0278E+00 
8.0553E+00 
5.2547E+00 
6.9377E-01 

-1.1453E+01 
3.9553E-01 

-5.1977E+00 
3.4631E+01 
4.5471E+00 
8.5809E-01 
1.0188E+01 

3.136E+01% 
1.240E+00% 
1. 000E+03% 
1.263E+02% 
1.526E+00% 
8.781E+01% 
1.000E+03% 
5. 213E+01% 
9.758E+01% 
3.413E+02% 
1.205E+02% 
2.885E+02% 
2.982E+02% 
8.311E+01% 
2.960E+02% 
1.812E+02% 
3.240E+02% 
1.900E+03% 

# All peaks for activity calculation had bad shape. 
* Activity omitted from total 
& Activity omitted from total and 1 peaks had bad shape. 
< MDA value printed. 
A - Activity printed, but activity < MDA. 
B -Activity< MDA and failed test. 
C Area< Critical level. 
F Failed fraction or key line test. 
H Halflife limit exceeded 

6.01E+00 
8.48E+00 
3.80E+00 
2.86E+01 
6.87E+00 
6.16E+00 
8.37E+01 
1.49E+01 
2.61E+01 
7.35E+01 
1.11E+02 
1.11E+02 
9.01E+00 
1.43E+01 
5.75E+02 
2.55E+01 
9.31E+00 
2.49E+01 

---------------------- S U M M A R Y ------ ------------------
Total Activity ( 351.9 to 2000.8 keV) 1.582E+03 Bq/Sample 
Total Decayed Activity ( 351.9 to 2000.8 keV) 1.5821743E+03 Bq/Sample 



TestAmerica St. Louis

LOT # F2F14041788 of 385

.... 
0 
0 

~ 
0 

c.> 
0 
0 

~ 
0 

~ 
0 

g; 
0 

...., 
0 
0 

Oil 
0 
0 

mw 
:::l 0 
(l) 0 

ca 
'< ..... ,.. .... 
~g 
-0 

.... .... 
0 
0 

.... 
1\.) 
0 
0 

.... 
~ 
0 

.... 

.j:>. 
0 
0 

.... 
Ul 
0 
0 

.... 
0) 
0 
0 

.... ...., 
0 
0 

.... 
Oil 
0 
0 

~y-SS 
.... .. 

~.... " 

ID 
0 
0 

N 
0 
0 
0 

b 
(l) .... 

Counts 

-~ I Th.-~M .co.. 210 
-h-~34 

,.- • ng :u-155-
~f5 

Pb-212 --· -----+Pb-214 
Ol "10M 

:<1 203 ------
1401~ ~Pb-214 

~-------- -----+Pb-214 

..... __. _________ ----+Ru-103 

========~---· ----+Ta-182 

_ ---t>Co-56 

-----+Eu-152 

~~~----~>Bi-214 

.... ~-- .. 

b 
(I) 
0) 



TestAmerica St. Louis

LOT # F2F140417 89 of 385

Test America St. Louis Spectrum ID: 4_MT44A1AC 20120800 

Sample Description: 2167092 MT44AlAC F2F140417-003 
Detector: Ge 4 SN/181 
Batch ID: 2167092 

Work Order Number: MT44A1AC · 
Lot Number: F2F140417-003 

Decay to Time: 7/9/2012 09:33 
Acquisition Time: 7/9/2012 09:34:09 

Analysis Time: 7/9/2012 10:05 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1823 
Dead Time: 1.27 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

4 Soil TunaCan.Clb 
4 Soil TunaCan 90099 033012 
4f2/20l2 13:19-
2/28/2012 14:55 

ient_Routine Long_Revl.lib 
4 2012-07-01 0342.PBC 

~ 

--- ------------~------ ------------------------------------

Nuclide 

BE-7 
NA-22 
K-40 
Sc 46 
CR 51 
MN 54 
FE 59 
Co-56 
C0-57 
C0-58 
C0-60 
ZN 65 
NB-94 
ZR 95 
NB-95 
RU-103 
RH-106 
AG-108M 
AG-llOM 
SN-113 
SB-124 
SB-125 
I-131 
BA-133 
CS-134 
cs 137 
CE 139 
Ba 140 
La 140 
CE-141 
CE 144 
PM-144 
EU-152 
EU-154 
EU-155 
HF-181 
Ta 182 

Activity 
Bq/Sample 

-2.672E+01 
2.374E-01 
2.101E+02 
8.401E+01 

-8.464E+00 
O.OOOE+OO 

-4.304E+00 
3.734E+01 
4.233E-01 
2.066E-02 
8.761E-01 

-3.089E+00 
6.871E+00 

-2.478E-01 
O.OOOE+OO 
1.197E 01 
3.958E+01 

-9.604E-02 
4.552E+00 

-5.366E+00 
-1.891E+00 
1.669E+00 
2.601E+00 

-5.088E+00 
7.149E 01 

-1. 583E+00 
-2.074E-01 
-1.145E+01 
6.272E+00 
1.038E+00 

-4.287E+00 
5.821E-01 
1.207E+01 
1.162E+00 
6.212E+01 
1.614E+00 
4.807E+02 

1-Sigma 
Counting 
Uncert 

% 

69.5 
869.0 
16.7 
3.0 

201.2 
1000.0 

99.2 
5.8 

370.8 
9194.0 

214.0 
906.8 
26.1 

1304.0 
1000.0 
1424.0 

41.6 
1961.0 

30.9 
54.6 

107.3 
233.9 

80.4 
50.1 
65.7 
60.3 

971.1 
63.4 
36.3 

274.7 
304.8 
279.6 
33.2 

541.3 
5.3 

109.7 
3.0 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

1.857E+01 
2.063E+00 
3.500E+01 
2.506E+00 
1.703E+01 
1.167E+00 
4.269E+00 
2.157E+00 
1. 569E+00 
1.899E+00 
1.875E+00 
2.801E+01 
1.793E+00 
3.232E+00 
7.545E-01 
1.705E+00 
1.645E+01 
1.884E+00 
1.406E+00 
2.929E+00 
2.028E+00 
3.905E+00 
2.090E+00 
2.551E+00 
4.700E-01 
9.547E-01 
2.014E+00 
7.261E+00 
2.275E+00 
2.851E+00 
1.307E+01 
1.627E+00 
4.012E+00 
6.292E+00 
3.293E+00 
1.771E+00 
1.449E+01 

1-Sigma 
Total 
Uncert 
Bq/Sample 

1.862E+01 
2.063E+00 
3.661E+01 
4.974E+00 
1.703E+01 
1.167E+00 
4.274E+00 
2.887E+00 
1.570E+00 
1.899E+00 
1.876E+00 
2.801E+Ol 
1.828E+00 
3.232E+00 
7.545E-01 
1.705E+00 
1.658E+01 
1.884E+00 
1.425E+00 
2.942E+00 
2.030E+00 
3.906E+00 
2.095E+00 
2.565E+00 
4.714E 01 
9.582E 01 
2.014E+00 
7.285E+00 
2.299E+00 
2.851E+00 
1.307E+01 
1.628E+00 
4.061E+00 
6.292E+00 
4.736E+00 
1.773E+00 
2.807E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

6.137E+01 
7.158E+00 
6.014E+01 
7.446E+00 
5.696E+01 
1.065E+01 
1.429E+01 
6.690E+00 
5.232E+00 
6.521E+00 
6.466E+00 
9.295E+01 
5.562E+00 
1.108E+01 
9.125E+00 
5.802E+00 
4.669E+01 
6.374E+00 
9.987E+00 
9.623E+00 
6.771E+00 
1.926E+01 
6.927E+00 
8.357E+00 
3.351E+01 
3.132E+00 
6.721E+00 
2.395E+Ol 
7.233E+00 
9.501E+00 
4.352E+01 
5.546E+00 
2.178E+01 
5.729E+01 
2.015E+01 
5.488E+00 
1.998E+01 
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Hg-203 
TL 208 
prn-146 

y-88 

Cd-109 
PB-210 
PB 212 
PB-214 
BI 207 
BI-212 
BI-214 
BI 210M 
RA-224 
AC-228 
TH 227 
TH 229 
TH-234 
PA-231 
PA-233 
PA-234 
PA-234M 
U-235 
AM-241 
Np-237 

Total 

1.498E-01 
2.415E+00 
2.094E+00 

l.486Et00 

1. 201E+02 
3.096E+02 
1.327E+01 
l.066E+03 
4.803E-01 
8.836E+00 
1.032E+03 
2.587E-01 
2.216E+Ol 
1.222E+Ol 
4.818E+00 

-3.782E+Ol 
9.276E+00 
4.280E+Ol 
3.694E 01 
1.766E+00 
1.377E+02 
2.636E+00 

-3.724E+00 
2.056E+01 

3.766E+03 

1336.0 
113.5 

85.1 

97.4 
36.8 
17.0 
22.5 
1.2 

359.2 
158.8 

1.4 
354.9 
285.8 
59.8 

276.2 
103.7 
572.4 
112.6 

1013.0 
223.0 
165.2 
169.5 
159.2 

61.0 

Analyst: Micha Korrinhizer 

2.002E+00 
2.740E+00 
1. 781E+00 

l.446Et00 
4.420E+Ol 
5.272E+01 
2.982E+00 
1.235E+01 
1.725E+00 
1. 403E+Ol 
1. 450E+Ol 
9.182E-01 
6.335E+Ol 
7.306E+00 
1.331E+01 
3.920E+Ol 
5.310E+Ol 
4.819E+Ol 
3.741E+00 
3.938E+00 
2.274E+02 
4.469E+00 
5.927E+00 
1.254E+01 

2.002E+00 
2.743E+00 
1.784E+00 

l. 448Et00 
4.470E+Ol 
5.576Et01 
3.103E+00 
5.676E+01 
1.725E+00 
1.404E+01 
5.555E+Ol 
9.183E-01 
6.337E+01 
7.332E+00 
1.331E+01 
3.932E+01 
5.310E+Ol 
4.825E+Ol 
3.741E+00 
3.939E+00 
2.275E+02 
4.471E+00 
5.930E+00 
1.259E+Ol 

Reviewer:~ \ 
Review Date: 1\q \"2-

6.726E+00 
6.902E+00 
1.907E+01 
7.766Et00 
1.445E•02 
1. 451Et02 
9.462E+00 
1.432E+Ol 
5.850E+00 
4.749E+Ol 
1.291E+Ol 
1.117E+01 
2.106E+02 
2.359E+Ol 
4.142E+Ol 
1.299E+02 
1.772E+02 
1.606E+02 
1.264E+01 
2.517E+Ol 
7.731E+02 
4.721E+Ol 
1.968E+Ol 
4 .131E+Ol 
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ORTEC g v - i (3263) Env32 
TestAmerica 

Sample description 

G53W4.25 7/9/2012 10:05:00 AMPage 1 
Spectrum name: 4 MT44A1AC 20120800.An1 

2167092 MT44A1AC F2F140417 003 

Spectrum Filename: C:\User\SPC\Det4\4_MT44A1AC_20120800.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 4 SN/181 

Calibration 
Filename: 

4 Soil TunaCan 90099 033012 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

7/9/2012 9:34:09 AM 
1800 
1823 

1.27 % 
4 

4 Soil TunaCan.Clb 

2/28/2012 2:55:17 PM 
0.091 keV 
0.250 keV/channel 

-2.917E-08 keV/channelA2 

4/2/2012 1:19:41 PM 
165.85 keV 

Quadratic Uncertainty= 0.78 % 
-3.983609E-01 + (-5.746278E 01*Log(E) ) + 

{ -2.046438E-02*Log(E)A2 ) 
Quadratic Uncertainty= 0.80 % 

-2.546791E+01 + { 9.285295E+OO*Log{E) ) + 
( -9.904428E-01*Log{E)A2 ) 

Client Routine Long_Rev1.lib 
0.500 
Library based 

Env32 G53W4.25 
150 { 37.61keV ) 

8000 ( 1999.44keV ) 
1000.000% 

3 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 
1.0000E+00 
Reg. Guide 4.16 Method 

1.0000E+00) = 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 10:05:00 AMPage 2 
Spectrum name: 4_MT44A1AC_20120800.An1 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+00 
4.0000000E+00 
0.000% 

Background width: average of three points. 
Half lives decay limit: 12.000 

2.000 
0.000 
2.000 

Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorpt (Internal): NO 
NO 
NO 

Geometry correction: 
Random summing: 

total peaks alloc. 45 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

46.58 
51.33 
53.23 
57.83 
64.44 

74.92 
77.23 
79.46 
86.51 

87.33 
88.06 
90.05 

112.32 
120.87 

121.98 
133.91 

135.00 

144.33 
170.59 
186.13 
205.59 

220.26 

Normalized diff: 0.1559 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

305. 15.97 
19. 276.17 

291. 18.74 
58. 92.41 
12. 255.63 

2547. 3.04 
4282. 2.00 

380. 14.08 
113. 60.98 

1401. 4. 46 
193. 36.82 
532. 9.87 

59. 56.39 
47. 112.76 

16. 370.76 
8. 712.41 

8. 652.93 

20. 274.67 
40. 80.78 

1559. 5.47 
31. 166.46 

40. 77. 70 

0. 80 1. 209E 02 
0.80 1.361E 02 
0. 94 1. 486E-02 
0.38 1.659E-02 
0. 82 1. 842E- 02 

0.83 2.145E-02 
0.83 2.191E-02 
0.83 2.232E-02 
0.84 2.335E-02 

0.84 2.345E-02 
0.84 2.353E-02 
0.84 2.374E-02 
0.39 2.455E-02 
0.87 2.426E-02 

0.87 2.425E-02 
0.88 2.360E-02 

0.88 2.335E-02 

0.89 2.259E-02 
0.49 2.040E-02 
0.88 1.905E-02 
0.95 1.763E-02 

0.46 1.667E-02 

Comments 
7/9/2012 9:33:00 AM 

4 2012-07-01 0342.PBC 
7/1/2012 3:42:25 AM 

RANGE 
Nuclide Brnch. 
Energy Ratio 

46.54 
50.14 

63.29 
63.29 

86.49 
86.54 
86.54 
88.04 

121.78 
121.78 
122.06 
133. 02 
133.54 
136.30 
136.47 
145.44 

205.33 
205.33 

4.250 
8.000 

3.810 
3.810 

13.100 
30.700 
30.700 

3.790 

28.580 
28.580 
85.600 
43.300 
11.090 

5.850 
10.680 
48.200 

5.010 
5.010 

***** 
Act. Nuc 

Bq/Sampl 

3.09 10 
PBC<MDA TH227 

PBC<MDA TH234 
PBC<MDA TH234 

PBC<MDA Np237 
8.771E+00 EU155 
1. 085E+02 EU155 

PBC<MDA Cd109 

PBC<MDA EU152 
3.752E+00 EU152 

PBC<MDA C057 
PBC<MDA HF181 

1.770E+00 CE144 
PBC<MDA HF181 

1.803E+00 C057 
PBC<MDA CE141 

PBC<MDA U235 
PBC<MDA U235 
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238.01 6. 746.97 0.97 1. 578E-02 235.97 12.300 PBC<MDA TH227 
238.76 170. 22.29 0.98 1.563E-02 238.63 43.300 1. 329Et01 PB212 
240.91 25. 285.84 0.98 1. 552E- 02 240.99 4.100 PBC<MDA RA224 
241.90 2373. 2.53 0.98 1.547E-02 242.00 7.430 1.147E+03 PB214 
258.95 230. 21.15 0.57 1.465E-02 
295.11 4897. 1. 95 1. 01 1. 319E 02 295.09 19.300 1.068E+03 PB214 
304.62 29. 112.59 1. 03 1. 292E- 02 304.85 4.290 PBC<MDA Ba140 

304.90 28.000 4.429E+00 BI210M 
302.65 2.880 4.280E+01 PA231 
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ORTEC g v - i ( 3263) Env32 G53W4.25 7/9/2012 10:05:00 AMPage 3 
TestAmerica Spectrum name: 4 MT44A1AC 20120800.An1 

pk energy area uncert fwhm carr nuclide brnch. act. nuc 
304.68 10. 354.87 1. 04 1. 285E-02 304.85 4.290 PBC<MDA Ba140 

304.90 28.000 1.601E+00 BI210M 
304.92 9. 422.53 1. 04 1. 285E- 02 304.85 4.290 PBC<MDA Ba140 

304.90 28.000 1.377E+00 BI210M 
328.15 40. 85.97 1. 06 1.208E-02 328.76 20.300 PBC<MDA La140 
338.32 20. 182.45 1. 07 1.181E-02 338.32 12.010 PBC<MDA AC228 

338.32 12.010 7.727E+00 AC228 
344.60 25. 144.89 1. 07 1.164E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 4.502E+00 EU152 
351.81 8245. 1.24 1. 07 1.144E-02 351.93 37.600 1. 065E+03 PB214 
364.93 43. 80.36 1. 09 1.111E-02 364.48 81.700 PBC<MDA I131 
454.56 35. 85.05 1.17 9.281E-03 453.88 65.000 PBC<MDA pm146 

453.88 65.000 3.190E+00 pm146 
480.43 136. 22.79 0.69 8.855E-03 
482.00 19. 109.70 1.19 8.831E-03 482.00 80.500 PBC<MDA HF181 
486.94 86. 33.80 0.58 8.757E 03 487.02 45.500 1.195E+01 La140 
510.89 33. 79.61 1.22 8.402E 03 511.86 20.000 PBC<MDA RH106 
515.56 30. 57.24 0.36 8.352E-03 
569.99 6. 359.17 1. 27 7.686E-03 569.47 8.200 PBC<MDA PA234 

569.70 97.740 4.802E-01 BI207 
569.32 15.380 3.050E+00 CS134 

570.27 4. 672.77 1.27 7.689E-03 569.47 8.200 PBC<MDA PA234 
569.70 97.740 2.592E-01 BI207 

582.82 14. 132.17 1. 28 7.539E-03 583.02 84.500 PBC<MDA TL208 
600.62 10. 233.95 1. 30 7.355E-03 600.50 17.860 PBC<MDA SB125 
609.28 6224. 1.40 1.23 7.267E-03 609.31 46.090 1.032E+03 BI214 

610.30 5.750 8.288E+03 RU103 
610.30 5.750 8.288E+03 RU103 

665.64 204. 15.06 1. 09 6.747E-03 
685.63 27. 66.29 0.40 6.581E-03 
697.19 7. 279.58 1.38 6.494E-03 696.54 99.000 PBC<MDA PM144 
703.19 78. 26.09 1.38 6.447E-03 702.63 97.900 6.871E+00 NB94 

702.63 97.900 6.871E+00 NB94 
727.08 12. 158.81 1.40 6.261E 03 727.33 11.820 PBC<MDA BI212 

727.33 11.820 8.836E+00 BI212 
734.42 13. 139.79 1.41 6.201E-03 735.72 22.500 PBC<MDA pm146 

735.72 22.500 5.204E+00 pm146 
760.67 47. 30.88 1.44 6.007E-03 763.94 22.280 1.967E+01 AG110M 

763.94 22.280 1.967E+01 AG110M 
768.37 546. 7.04 1.49 5.977E-03 
782.49 4. 453.51 1.45 5.909E-03 778.92 12.940 PBC<MDA EU152 

778.92 12.940 2.574E+00 EU152 
786.23 126. 17.39 1.45 5.867E-03 785.51 1.100 1.083E+03 BI212 

785.51 1.100 1.083E+03 BI212 
794.45 28. 65.74 1.46 5.802E-03 795.87 85.530 PBC<MDA CS134 

795.87 85.530 3.083E+00 CS134 
802.95 3. 817.80 1.47 5.765E-03 801.95 8.690 PBC<MDA CS134 

801.95 8.690 3.173E+00 CS134 
806.52 165. 12.43 1.49 5.737E-03 
860.49 13. 156.19 1.52 5.429E-03 860.56 12.420 PBC<MDA TL208 
871.28 12. 174.85 1. 52 5.373E-03 871.10 99.890 PBC<MDA NB94 

871.10 99.890 1. 218E+00 NB94 
874.90 3. 660.30 1. 53 5.362E-03 873.23 12.270 PBC<MDA EU154 

873.23 12.270 2.538E+00 EU154 
883.26 9. 223.04 1. 53 5.310E-03 883.24 9.600 PBC<MDA PA234 

884.68 72.680 1.337E+00 AG110M 
898.09 13. 153.37 1. 55 5.236E-03 898.04 93.700 PBC<MDA y88 
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911.72 28. 69.39 1. 56 5.171E-03 911.16 29.000 PBC<MDA AC228 
911.16 29.000 1.027E+01 AC228 

934.20 359. 7.56 1. 68 5.062E-03 
964.30 58. 33.24 1. 60 4.927E-03 964.11 14.605 PBC<MDA EU152 

964.11 14.605 4.505E+01 EU152 
970.83 29. 59.79 1.60 4.906E-03 968.97 17.460 PBC<MDA AC228 

968.97 17.460 1.855E+01 AC228 
1001.05 10. 165.20 1. 63 4.771E-03 1001.00 0.837 PBC<MDA PA234M 

1004.77 18.010 6.419E+00 EU154 
1001.00 0.837 1.377E+02 PA234M 

1052.28 37. 41.57 1. 67 4.578E-03 1050.36 1. 560 PBC<MDA RH106 
1111.22 19. 78.73 1. 72 4.359E 03 1112.07 13.644 PBC<MDA EU152 

1112.07 13.644 1.791E+01 EU152 
1120.57 1328. 3.10 1. 53 4.330E-03 1120.29 15.100 1.127E+03 BI214 

1120.55 99.987 1.704E+02 Sc46 
1121.30 34.900 4.886E+02 Ta182 
1120.55 99.987 1.704E+02 Sc46 
1121.30 34.900 4.886E+02 Ta182 

1238.41 482. 6.72 1. 94 3.972E-03 1238.28 66.070 1.020E+02 Co56 
1238.28 66.070 1.020E+02 Co 56 

1275.03 2. 868.96 1. 85 3.874E-03 1274.53 99.940 PBC<MDA NA22 
1274.54 35.190 6.741E-01 EU154 
1274.54 35.190 6.741E-01 EU154 
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ORTEC g v - i (3263) Env32 G53W4. 25 7/9/2012 10:05:00 AMPage 4 
TestAmerica Spectrum name: 4 MT44A1AC 20120800.An1 -

pk energy area uncert fwhm corr nuclide brnch. act. nuc 
1275.06 2. 857.83 1. 85 3.874E-03 1274.53 99.940 PBC<MDA NA22 

1274.54 35.190 6.828E-01 EU154 
1332.75 6. 214.02 1. 89 3.727E-03 1332.50 99.980 PBC<MDA C060 
1377.97 354. 8.43 1. 08 3.620E-03 
1408.22 140. 13.98 1. 95 3.553E-03 1408.00 21.005 1.041E+02 EU152 

1408.00 21.005 1.041E+02 EU152 
1461.38 139. 16.34 0.86 3.441E-03 1460.83 10.670 2.101E+02 K40 
1594.76 26. 46.97 2.09 3.184E-03 1596.21 95.400 PBC<MDA La140 
1764.71 958. 3.31 1. 96 2.915E-03 1764.49 15.400 1.185E+03 BI214 
1840.04 7. 119.94 2.26 2.815E-03 1836.06 99.200 PBC<MDA y88 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

PEAK 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

212.44 53.23 
230.83 57.83 
299.09 74.91 
308.34 77.22 
317.24 79.45 
348.63 87.28 
359.52 90.01 
448.68 112.32 
681.62 170.59 
743.77 186.13 
880.21 220.26 

1034.92 258.95 
1920.62 480.43 
1946.67 486.94 
2061.10 515.56 
2661.41 665.64 
2741.37 685.63 
3072.35 768.37 
3224.98 806.52 
3735.80 934.20 
4953.11 1238.41 
5511.70 1377.97 

952. 
1042. 
2611. 
1960. 

939. 
1349. 
1107. 

524. 
502. 

1490. 
416. 
646. 
184. 
264. 
102. 
148. 

80. 
160. 

69. 
28. 

529. 
67. 

s - Peak fails tests. 
D - Peak area deconvoluted. 

289. 1.947E+04 
59. 3.543E+03 

2239. 1.044E+05 
3980. 1.816E+05 

372. 1.665E+04 
1305. 5.567E+04 

536. 2.257E+04 
59. 2.403E+03 
40. 1.960E+03 

1559. 8.181E+04 
40. 2.369E+03 

268. 1.827E+04 
107. 1.208E+04 

27. 3.129E+03 
30. 3.632E+03 

204. 3.024E+04 
27. 4.103E+03 

546. 9.131E+04 
165. 2.870E+04 
415. 8.201E+04 

38. 9.535E+03 
355. 9.803E+04 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

1 Sigma % keV Nuclide 

16.18 
78.76 
4.67 
2.49 

12.76 
4.85 
9.79 

56.39 
80.78 

5.47 
77.70 
14.75 
20.37 
85.94 
57.24 
15.06 
66.29 
5.39 

10.58 
5.23 

87.42 
6.23 

0.938 
0.377 
0.786 
0.861 
0.752 
0.838 
0.840 
0.389 
0.493 
0.876 
0.459 
0.575 
1.192 
0.576 
0.364 
1.087 
0.399 
1.492 
1.487 
1.678 
1. 942 
1.080 

This section based on library: Client Routine Long_Rev1.lib 

c 

D 
D 

s 
sc 

c 
s 

D 
c 

sM 
sM 
sM 

s 

M 
M 

c 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 10:05:00 AMPage 5 
TestAmerica Spectrum name: 4 MT44A1AC 20120800.An1 

************** I D E N T I F I E D P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma ~ 
0 keV 

PB-210 185.86 46.58 794. 286. 0.159 15.97 0.805 
TH 227 204.82 51.33 1364. 19. 0.011 276.17 0.803s 
AM-241 237.10 59.40 2147. -41. -0.023 159.16 0.812s 
TH-234 257.24 64.44 2251. 12. 0.007 255.63 0.816s 
BA-133 321.77 80.58 2175. -74. -0.041 89.50 0.832s 
Np-237 345.40 86.49 2327. 113. 0.063 60.98 0.837D 
EU-155 348.79 87.34 1902. 1355. 0.753 5.30 0.837s 
Cd-109 351.60 88.04 2421. 193. 0.107 36.82 0.839D 
TH-234 365.05 91.40 1655. -203. -0.113 31.69 0.843 
AC-228 373.07 93.41 1651. -44. -0.025 130.77 0.843s 
EU-152 482.85 120.87 1371. 47. 0.026 112.76 0.8708 
C0-57 487.30 121.98 1712. 16. 0.009 370.76 0.8708 
EU-154 491.67 123.08 1781. -31. -0.017 191.11 0.8718 
PA-234 528.93 132.40 1675. -25. -0.014 230.13 0.8788 
HF 181 534.99 133.91 1755. 8. 0.005 712.41 0.8808 
CE 144 533.84 133.62 1879. -20. -0.011 304.83 0.880 
HF-181 539.36 135.00 1392. 8. 0.004 652.93 0.8838 
C0-57 539.70 135.09 1411. 13. -0.007 414.92 0.8838 
U-235 573.97 143.66 2012. -22. -0.012 340.64 0.8908 
CE 141 576.63 144.33 1550. 20. 0.011 274.67 0.8918 
Ba-140 651.23 162.99 1883. -27. -0.015 225.96 0.907 
CE 139 663.75 166.12 1822. -6. -0.003 971.13 0.910s 
TH-229 774.24 193.75 1618. -55. -0.031 103.66 0.9358 
U-235 821.59 205.59 1325. 31. 0.017 166.46 0.9468 
TH-229 842.95 210.94 1323. -16. 0.009 331.90 0.9518 
TH 227 951.21 238.01 929. 6. 0.003 746.97 0.974s 
PB-212 953.69 238.63 584. 162. 0.090 21.39 0.976D 
RA-224 963.10 240.99 2620. 25. 0.014 285.84 0.978D 
PB-214 967.14 242.00 606. 2361. 1.312 2.53 0.979D 
EU-152 972.37 243.30 2485. -647. -0.359 11.59 0.9828 
TH-227 1029.52 257.60 1031. -52. -0.029 88.08 0.9928 
BI-210M 1063.16 266.01 922. -6. -0.004 675.73 1.0018 
TL-208 1108.56 277.36 1035. -44. -0.024 105.52 1.0118 
PB-214 1179.52 295.11 884. 4895. 2.719 1. 95 1.014 
PB-212 1194.69 298.90 627. -38. -0.021 94.32 1. 032 
PA-233 1200.22 300.29 722. -14. -0.008 270.39 1.0328 
PA-231 1217.57 304.62 507. 29. 0.016 112.59 1.034s 
Ba-140 1218.75 304.92 705. 9. 0.005 422.53 1. 036 
BI-210M 1217.78 304.68 671. 10. 0.006 354.87 1.0368 
CR-51 1278.79 319.94 698. -19. -0.010 201.18 1.0508 
La-140 1311.64 328.15 576. 40. 0.022 85.97 1.057 
AC-228 1352.31 338.32 638. 20. 0.011 182.45 1.0668 
EU-152 1377.40 344.60 643. 25. 0.014 144.89 1.0718 
PB-214 1406.24 351.81 538. 8242. 4.579 1. 24 1.070 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 10:05:00 AMPage 6 
Te8tAmerica Spectrum name: 4 MT44A1AC 20120800.An1 -

Nuclide Channel Energy Background Net area Cnt8/8ec Uncert FWHM 
BA-133 1415.51 354.13 489. -64. -0.036 50.14 1.0828 
I-131 1458.70 364.93 562. 43. 0.024 80.36 1. 0898 
BA-133 1534.36 383.85 668. -31. -0.017 117.86 1.1078 
SN-113 1562.32 390.84 592. -65. -0.036 54.59 1.1148 
pm-146 1817.16 454.56 417. 35. 0.019 85.05 1.1688 
SB-125 1850.73 462.96 391. -8. -0.004 347.17 1.1778 
PM-144 1907.64 477.19 417. -28. -0.016 104.66 1.1898 
BE-7 1911.77 478.22 467. -45. -0.025 69.50 1.1898 
HF-181 1926.88 482.00 210. 19. 0.011 109.70 1.1930 
La-140 1947.18 487.07 351. 58. 0.032 47.35 1.198 
RH-106 2042.42 510.89 334. 33. 0.018 79.61 1.2198 
Ba-140 2151.12 538.06 311. -41. -0.023 63.42 1.2418 
PA-234 2279.92 570.27 276. 4. 0.002 672.77 1. 2698 
BI-207 2278.80 569.99 269. 6. 0.004 359.17 1.2708 
TL-208 2330.12 582.82 269. 14. 0.008 132.17 1.2818 
SB-125 2401.33 600.62 283. 10. 0.006 233.95 1.2968 
SB-124 2410.02 602.79 333. -25. -0.014 107.25 1. 2988 
CS-134 2417.69 604.71 8428. -20. 0.011 640.29 1. 3008 
BI-214 2435.98 609.28 260. 6221. 3.456 1.40 1. 231 
RU-103 2434.34 608.87 296. 5340. 2.967 1.44 1.3058 
AG-108M 2447.21 612.09 260. -59. -0.033 40.92 1.3088 
PM 144 2477.79 619.74 193. 3. -0.002 590.38 1.3118 
AG-110M 2630.15 657.83 207. -14. -0.008 146.89 1.3458 
CS-137 2630.13 657.82 41. -16. -0.009 60.32 1.3488 
PM-144 2787.62 697.19 174. 7. 0.004 279.58 1. 3788 
NB-94 2811.59 703.19 168. 78. 0.043 26.09 1.383 
EU-154 2895.57 724.18 218. -19. -0.010 115.18 1. 4018 
ZR-95 2895.63 724.20 212. -17. -0.010 122.26 1.4028 
BI 212 2907.16 727.08 169. 12. 0.007 158.81 1. 4048 
pm-146 2936.51 734.42 160. 13. 0.007 139.79 1.4118 
pm-146 2987.68 747.20 217. -8. -0.004 272.71 1.4218 
AG-110M 3041.52 760.67 83. 47. 0.026 30.88 1. 4358 
EU-152 3128.81 782.49 127. 4. 0.002 453.51 1.4488 
BI 212 3143.81 786.23 177. 126. 0.070 17.39 1. 453 
cs 134 3176.67 794.45 150. 28. 0.015 65.74 1.4628 
CS-134 3210.66 802.95 272. 3. 0.002 817.80 1.4678 
TL-208 3440.90 860.49 188. 13. 0.007 156.19 1.5168 
NB-94 3484.07 871.28 206. 12. 0.007 174.85 1.5248 
EU-154 3498.55 874.90 195. 3. 0.002 660.30 1. 5268 
PA-234 3515.41 879.12 206. -15. -0.008 13 8.44 1. 5328 
PA-234 3531.97 883.26 209. 9. 0.005 223.04 1. 5348 
Sc-46 3554.11 888.79 213. -4. -0.002 469.70 1. 53 98 
y-88 3591.30 898.09 200. 13. 0.007 153.37 1.5478 
AC 228 3645.83 911.72 171. 28. 0.015 69.39 1. 5578 
AG-110M 3745.24 936.56 439. -82. -0.046 37.61 1. 5798 
EU-152 3856.21 964.30 159. 58. 0.032 33.24 1. 6018 
AC-228 3882.34 970.83 132. 29. 0.016 59.79 1.6058 
PA-234M 4003.28 1001.05 129. 10. 0.005 165.20 1.6318 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 10:05:00 AMPage 7 
Spectrum name: 4 MT44A1AC 20120800.An1 

Nuclide 
106 

BI 207 
FE 59 
EU-152 
ZN-65 
BI 214 
Sc-46 
Ta 182 
Ta 182 
Co-56 
NA-22 
EU-154 
FE-59 
C0-60 
AG-110M 
EU-152 
K-40 
La 140 
SB 124 
BI-214 
Co-56 
y-88 

Channel 
4208.26 
4266.04 
4399.00 
4444.10 
4461.42 
4481.53 
4481.49 
4481.50 
4762.77 
4952.99 
5099.67 
5099.78 
5166.60 
5330.71 
5535.37 
5632.77 
5845.59 
6379.55 
6752.90 
7059.98 
7079.38 
7361.64 

Energy 
1052.28 
1066.72 
1099.95 
1111.22 
1115.55 
1120.57 
1120.56 
1120.56 
1190.85 
1238.38 
1275.03 
1275.06 
1291.75 
1332.75 
1383.88 
1408.22 
1461.3 8 
1594.76 
1688.01 
1764.71 
1769.55 
1840.04 

Background 
101. 
135. 
173. 
104. 

6145. 
78. 

111. 
123. 

97. 
107. 
102. 
102. 

99. 
76. 

231. 
121. 

63. 
62. 
38. 

8. 
91. 
36. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

Net area 
37. 

-15. 
-19. 
19. 

-12. 
1327. 
1313. 
1307. 

-14. 
444. 

2. 
2. 

-10. 
6. 

-10. 
140. 
139. 

26. 
-7. 

957. 
-26. 

7. 

Cnts/sec 
0.021 

-0.009 
-0.011 
0.011 
0.007 
0.737 
0.730 
0.726 

-0.008 
0.247 
0.001 
0.001 

-0.005 
0.003 

-0.006 
0.078 
0.077 
0.015 

-0.004 
0.532 

-0.014 
0.004 

Uncert 
41.57 

110.21 
99.19 
78.73 

906.80 
3.10 
2.98 
3.01 

101.75 
5.78 

868.96 
857.83 
148.65 
214.02 
214.17 

13.98 
16.34 
46.97 

138.75 
3.31 

55.73 
119.94 

FWHM 
1. 671s 
1.682s 
1.710s 
1.720s 
1.723s 
1.526 
1.727 
1.728 
1.781s 
1. 820 
1.848s 
1.848s 
1.861s 
1.893s 
1.933s 
1.951s 
0.8648 
2.091s 
2.161s 
1.957 
2.219s 
2.265s 

***** SUMMARY 0 F L I B R A R Y P E A K US AGE ***** 
- Nuclide -
Name Code 

BE-7 c 

NA-22 c 

K-40 N 

Sc-46 F 

CR-51 F 

Average 
Activity 
Bq/Sample 

-2.6721E+01 

2.3735E-01 

2.1014E+02 

8.4012E+01 

-8.4636E+00 

--------- -- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

5.31E+01 
477.60 2.672E+01 ? ( 6.137E+01 6.95E+01 1.05E+01 

9.50E+02 
1274.53 2.374E 01 ? ( 7.158E+00 8.69E+02 9.99E+01 

4.66E+11 
1460.83 2.101E+02 (P 6.014E+01 1.63E+01 1.07E+01 

8.38E+01 
889.28-4.651E-01 ? { 7.446E+00 4.70E+02 1.00E+02 

1120.55 1.685E+02 { 6.640E+00 2.98E+00 1.00E+02 

2.77E+01 
320.08-8.464E+00 ? ( 5.696E+01 2.01E+02 9.94E+00 

G 

G 

G 

G 
G 

G 
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ORTEC g v - 1 (3263) Env32 G53W4.25 7/9/2012 10:05:00 AMPa9e B 

TestAmerica 8peotrum name: 4 MT44AlAC 20120800.Anl -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

FE-59 F -4.3035E+00 4.45E+01 
1099.25-4.304E+00 ? ( 1.429E+01 9.92E+01 5.65E+01 G 
1291.60-3.259E+00 + 1.649E+01 1.49E+02 4.32E+01 G 

Co-56 c 3.7342E+01 7.73E+01 
846.77-1.257E-01 % ( 6.690E+00 1.55E+03 9.99E+01 G 

1238.28 9.402E+01 1.078E+01 5.78E+00 6.61E+01 G 
1037.84-5.396E-01 % 4.342E+01 2.32E+03 1.41E+01 G 
1771.35-3.190E+01 + 5.815E+01 5.57E+01 1. 55E+01 A 

C0-57 c 4.2330E 01 2.72E+02 
122.06 4.233E-01 ? ( 5.232E+00 3.71E+02 8.56E+01 G 
136.47-2.860E+00 & 3.962E+01 4.15E+02 1.07E+01 G 

C0-58 c 2.0655E-02 7.09E+01 
810.78 2.065E-02 &( 6.521E+OO 9.19E+03 9.95E+01 G 

C0-60 F 8.7609E 01 1.93E+03 
1332.50 8.761E-01 ? ( 6.466E+00 2.14E+02 1.00E+02 G 
1173.24-1.385E-01 % 7.333E+00 1.53E+03 9.99E+01 G 

ZN-65 F -3.0893E+00 2.44E+02 
1115.55-3.089E+00 ? ( 9.295E+01 9.07E+02 5.06E+01 G 

NB-94 I 6.8713E+00 7.41E+06 
702.63 6.871E+00 5.562E+00 2.61E+01 9.79E+01 G 
871.10 1.218E+00 - 7.201E+OO 1.75E+02 9.99E+01 G 

ZR-95 I -2.4776E-01 6.40E+01 
756.73-2.478E-01 % ( 1.108E+01 1.30E+03 5.45E+01 G 
724.20-3.440E+00 + 1.413E+01 1.22E+02 4.42E+01 G 

RU-103 I 1.1972E 01 3.93E+01 
497.05 1.197E-01 &( 5.802E+00 1.42E+03 9.09E+01 G 
610.30 7.111E+03 ? 1.103E+02 1.44E+00 5.75E+00 GA 

RH-106 I 3.9584E+01 3.74E+02 
621.92 3.882E-01 % ( 4.669E+01 3.49E+03 9.93E+00 G 

1050.36 2.891E+02 &( 3.849E+02 4.16E+01 1.56E+00 G 
511.86 1.100E+01 & 2.906E+01 7.96E+01 2.00E+01 GA 

AG-108M c -9.6035E-02 1.53E+05 
433.94-9.604E-02 &( 6.374E+00 1.96E+03 9.05E+01 G 
722.94 2.242E 02 & 6.294E+00 8.17E+03 9.08E+01 G 
614.28-5.040E+00 + 6.675E+00 4.09E+01 8.98E+01 G 
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ORTEC g v - i {3263) Env32 G53W4.25 7/9/2012 10:05:00 AMPage 9 
TestAmerica Spectrum name: 4 MT44A1AC 20120800.An1 - -
Nuclide Ave activity Energy Activity Code Peak MDA Comments 

AG-110M F 4.5517E+00 2.50E+02 
884.68-8.223E-02 % ( 9.987E+00 3.54E+03 7.27E+01 G 
657.76-1.213E+00 + 6.007E+00 1. 4 7E+02 9.46E+01 G 
937.49-2.641E+01 & 3.216E+01 3.76E+01 3.44E+01 G 

1384.30 6.434E+00 + 4.664E+01 2.14E+02 2.43E+01 G 
763.94 1.967E+01 ? ( 1.879E+01 3.09E+01 2.23E+01 G 

SN-113 F -5.3662E+00 1.15E+02 
391.69-5.366E+00 &( 9.623E+00 5.46E+01 6.40E+01 G 

SB 124 F -1.8905E+00 6.02E+01 
602.73 1.890E+00 ? ( 6.771E+00 1.07E+02 9.83E+01 G 

1690.98-2.510E+00 + 1.205E+01 1. 39E+02 4.78E+01 G 
722.79-1.623E+00 & 6.380E+01 1.15E+03 1. 08E+01 G 

SB 125 I 1.6690E+00 1.01E+03 
427.88 5.930E-02 &( 1.926E+01 9.59E+03 2.96E+01 G 
600.50 4.337E+00 ( 3.428E+01 2.34E+02 1.79E+01 G 
635.89 3.223E-01 % 4.604E+01 4.16E+03 1.13E+01 G 
463.37 4.708E+00 + 5.516E+01 3.47E+02 1.05E+01 G 

I 131 I 2.6013E+00 8.02E+00 
364.48 2.601E+00 ( 6.927E+00 8.04E+01 8.17E+01 G 
284.30 2.555E+00 % 9.304E+01 1. 09E+03 6.14E+00 G 
636.97 1.348E+00 % 7.481E+01 1.62E+03 7.17E+00 G 

BA-133 F -5.0881E+00 3.85E+03 
356.00-5.088E+00 ? { 8.357E+00 5.01E+01 6.20E+01 G 
302.85-2.913E-01 % 2.802E+01 2.85E+03 1.83E+01 G 
383.84-1.831E+01 + 7.187E+01 1.18E+02 8.94E+00 GA 

80.99-5.369E+00 + 1.590E+01 8.95E+01 3.41E+01 GA 

CS-134 I 7.1492E 01 7.54E+02 
604.71-1.579E+00 &( 3.351E+01 6.40E+02 9.76E+01 G 
795.87 3.083E+00 & ( 6.696E+00 6.57E+01 8.55E+01 G 
569.32 2.575E-01 & 3.789E+01 4.32E+03 1. 54E+01 G 
801.95 3.173E+00 ? { 8.828E+01 8.18E+02 8.69E+00 G 
563.24 1.704E+00 % 6.194E+01 1.06E+03 8.35E+00 G 

cs 137 I -1. 5828E+00 1.10E+04 
661.66-1.583E+00 3 .132E+00 6.03E+01 8.52E+01 G 

CE-139 F 2.0738E-01 1. 38E+02 
165.85-2.074E 01 ? ( 6.721E+00 9.71E+02 7.99E+01 G 
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ORT8C g v - i (3263) 8nv32 
TestAmerica 

G53W4.25 7/9/2012 10:05:00 AMPage 10 
Spectrum name: 4_MT44A1AC_20120800.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ba-140 I -1.14498+01 

La-140 I 6.27218+00 

C8-141 I 1.03798+00 

C8-144 I -4.28738+00 

PM-144 c 5.82118-01 

8U-152 F 1.20728+01 

8U-154 I 1.16248+00 

8U-155 I 6.21168+01 

HF-181 F 1.61428+00 

537.26-1.1458+01 &( 
162.66-1.1648+01 + 
304.85 8.9908+00 + 

1. 288+01 
2.3958+01 6.348+01 2.448+01 G 
8.7548+01 2.268+02 6.228+00 G 
1.2758+02 4.238+02 4.298+00 G 

1. 288+01 
1596.21 4.7878+00 ?( 7.2338+00 4.708+01 9.548+01 G 

487.02 8.1258+00 ( 1.2568+01 4.738+01 4.558+01 G 
328.76 9.0988+00 ( 2.5958+01 8.608+01 2.038+01 G 
815.77 2.7958-01 % 2.4268+01 2.518+03 2.338+01 G 

3.258+01 
145.44 1.0388+00 &( 9.5018+00 2.758+02 4.828+01 G 

133.54-4.2878+00 

696.54 5.8218-01 ?( 
618.06 2.6088-01 & 
476.81-4.1648+00 + 

344.29 4.5028+00 &( 
1112.07 1.7918+01 ?( 
121.78 3.7528+00 &( 
778.92 2.5748+00 &( 
964.11 4.5058+01 *( 
244.69 3.0928+02 + 

1408.00 1.0418+02 

873.23 2.5388+00 ?( 
123.10-1.7658+00 + 

1274.54 6.8288-01 ?( 
723.36-8.0888+00 & 

1004.77 1.7778-01 % 
996.33-4.0448-01 % 

105.31 9.4098 02 %( 
86.54 1.0498+02 ?( 

482.00 1.4928+00 
133.02 4.527E-01 -
345.83 4.8388-01 % 

2.858+02 
4.3528+01 3.058+02 1.118+01 G 

3.638+02 
5.5468+00 2.808+02 9.908+01 G 
5.2648+00 5.908+02 9.918+01 G 
1.4538+01 1.05E+02 4.208+01 G 

4.948+03 
2.1788+01 1.458+02 2.658+01 G 
4.6998+01 7.87E+01 1.368+01 G 
1.4048+01 1.138+02 2.868+01 G 
4.0178+01 4.548+02 1.298+01 G 
4.7448+01 3.328+01 1.468+01 G 
1.1248+02 1.168+01 7.588+00 G 
4.0238+01 1.408+01 2.108+01 GA 

3.148+03 
5.7298+01 6.608+02 1.238+01 G 
1.1228+01 1.918+02 4.088+01 G 
2.0338+01 8.588+02 3.528+01 G 
3.1258+01 1.158+02 2.028+01 G 
3.2448+01 5.248+03 1.808+01 G 
6.5298+01 4.688+03 1.068+01 G 

1. 818+03 
2.015E+01 6.418+03 2.128+01 G 
1.5958+01 5.308+00 3.078+01 G 

4.24E+01 
5.4888+00 1.10E+02 8.058+01 G 
1.0768+01 7.128+02 4.338+01 G 
4.1568+01 2.558+03 1.518+01 G 
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TestAmerica Spectrum name: 4 MT44A1AC 20120800.An1 - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 
136.30 3.290E+00 ?( 7.179E+01 6.53E+02 5.85E+00 G 

Ta 182 F 4.8073E+02 1.14E+02 
1121.30 4.807E+02 1.998E+01 3.01E+00 3.49E+01 G 
1221.41 1.154E-01 & 2.589E+01 6.45E+03 2.70E+01 G 
1189.05-1.182E+01 & 4.052E+01 1.02E+02 1.62E+01 G 

Hg-203 F 1. 4984E-01 4.66E+01 
279.20 1.498E-01 &( 6.726E+00 1.34E+03 8.15E+01 G 

TL-208 N 2.4145E+00 6.98E+02 
583.02 1. 241E+00 ?(P 6.902E+00 1.32E+02 8.45E+01 G 
277.28-2.766E+01 & 9.692E+01 1.06E+02 6.31E+00 G 
860.56 1.040E+01 ? ( 5.489E+01 1. 56E+02 1.24E+01 G 

pm-146 c 2.0938E+00 2.02E+03 
747.16-2.059E+00 &( 1.907E+01 2.73E+02 3.40E+01 G 
735.72 5.204E+00 ? ( 2.457E+01 1. 40E+02 2.25E+01 G 
453.88 3.190E+00 ( 9.009E+00 8.51E+01 6.50E+01 G 

y-88 F 1.4858E+00 1.07E+02 
898.04 1.500E+00 ? ( 7.766E+00 1.53E+02 9.37E+01 G 

1836.06 1. 472E+00 ? ( 6.078E+00 1.20E+02 9.92E+01 G 

Cd-109 F 1.2005E+02 4.53E+02 
88.04 1. 200E+02 1.445E+02 3.68E+01 3.79E+00 G 

PB 210 N 3.0956E+02 8.14E+03 
46.54 3.096E+02 (P 1.451E+02 1.60E+01 4.25E+00 G 

PB-212 N 1.3266E+01 6.98E+02 
238.63 1.327E+01 (P 9.462E+00 2.14E+01 4.33E+01 G 
300.03-4.961E+01 - 1.554E+02 9.43E+01 3.28E+00 GA 

PB-214 N 1.0662E+03 5.84E+05 
351.93 1.065E+03 (P 1.432E+01 1.24E+00 3.76E+01 G 
295.09 1.068E+03 (P 3.083E+01 1.95E+00 1.93E+01 G 
242.00 1.141E+03 + p 5.678E+01 2.53E+00 7.43E+00 GA 

BI-207 c 4.8025E-01 1.18E+04 
569.70 4.802E-01 ? ( 5.850E+00 3.59E+02 9.77E+01 G 

1063.66-2.525E+00 + 9.366E+00 1.10E+02 7.45E+01 G 

BI 212 N 8.8362E+00 6.98E+02 
727.33 8.836E+00 ? ( 4.749E+01 1.59E+02 1.18E+01 G 
785.51 1.083E+03 & 5.565E+02 1.74E+01 1.10E+OO GA 
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Spectrum name: 4_MT44A1AC_20120800.An1 

Nuclide Ave activity 

BI-214 N 1.0320E+03 

BI-210M T 2.5874E-01 

RA-224 N 2.2163E+01 

AC-228 N 1.2219E+01 

TH-227 N 4.8183E+00 

TH-229 N -3.7817E+01 

TH-234 N 9.2763E+00 

PA-231 N 4.2799E+01 

PA-233 c 3.6935E-01 

PA-234 N 1.7657E+00 

Energy Activity Code Peak MDA Comments 

5.84E+05 
609.31 1.032E+03 (P 1.291E+01 1.40E+00 4.61E+01 G 

1120.29 1.127E+03 + P 3.722E+01 3.10E+00 1.51E+01 G 
1764.49 1.185E+03 + P 1.926E+01 3.31E+00 1.54E+01 G 

265.83-4.930E-01 &( 
304.90 1.601E+00 &( 

240.99 2.216E+01 

911.16 1.027E+01 ?( 
968.97 1.855E+01 ?( 
338.32 7.727E+00 ?( 

93.35-1.839E+01 -

235.97 1.654E+00 &( 
50.14 9.684E+00 ?( 

256.24-2.805E+01 & 

1.1DE+09 
1.117E+01 6.76E+02 5.00E+01 G 
1.907E+01 3.55E+02 2.80E+01 G 

6.98E+02 
2.106E+02 2.86E+02 4.10E+00 G 

2.10E+03 
2.359E+01 6.94E+01 2.90E+01 G 
3.647E+01 5.98E+01 1.75E+01 G 
4.716E+01 1.82E+02 1.20E+01 G 
7.985E+Ol 1.31E+02 5.56E+00 XA 

7.95E+03 
4.142E+01 7.47E+02 1.23E+01 G 
8.920E+01 2.76E+02 8.00E+00 G 
8.184E+01 8.81E+Dl 7.00E+00 G 

2.68E+06 
193.51-3.782E+01 ?( 1.299E+02 1.04E+02 4.40E+00 G 
210.85-1.673E+01 & 1.854E+02 3.32E+02 2.99E+00 G 

1.63E+12 
63.29 9.276E+OD &(P 1.772E+02 2.56E+02 3.81E+00 G 
92.59-8.427E+01 + P 7.980E+01 3.17E+01 5.58E+00 G 

302.65 4.280E+Ol ?( 
300.07-1.454E+00 % 

312.01 3.694E 01 &( 
300.18-9.727E+00 + 

131.29-3.285E+00 ?( 
946.02-1.300E-01 & 
569.47 3.089E+00 &( 
883.24 1.011E+Dl &( 
880.53-2.597E+Dl + 

1. 20E+07 
1.606E+02 1.13E+02 2.88E+00 G 
2.080E+02 4.24E+03 2.46E+00 G 

7.82E+08 
1.264E+01 1.01E+03 3.60E+01 G 
8.811E+01 2.70E+02 6.20E+00 G 

1.63E+12 
2.517E+01 2.30E+02 1.80E+01 G 
4.788E+01 1.07E+04 1.34E+01 G 
7.065E+01 6.73E+02 8.20E+00 G 
7.642E+01 2.23E+02 9.60E+00 G 
1.211E+02 1.38E+D2 6.00E+00 GA 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PA-234M N 1.3767E+02 1.63E+l2 
1001.00 1.377E+02 &( 7.731E+02 1.65E+02 8.37E-01 G 

766.41-9.037E+00 !),. 
0 2.482E+03 8.05E+03 2.94E-01 G 

U-235 N 2.6364E+00 2.57E+11 
143.79-4.939E+00 ?(P 4.721E+01 3.41E+02 1.10E+01 G 
205.33 1.921E+01 (P 1.084E+02 1.66E+02 5.01E+00 G 
163.38-2.108E+00 !),. 

0 p 1.064E+02 2.65E+03 5.08E+00 G 

AM 241 T 3.7239E+00 1.58E+05 
59.54 3.724E+00 ?( 1.968E+01 1.59E+02 3.59E+01 G 

Np-237 F 2.0560E+01 
86.49 2.056E+01 

2.14E+06 
4.131E+01 6.10E+01 1.31E+01 G 

- This peak used in the nuclide activity average. 

* Peak too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% Peak fails sensitivity test. 
$ Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R Coincidence Corrected 
H Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A Not in Average 
c - Coincidence Peak 
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*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-227 5 .33 1364. 19. 0.011 76.17 
AM-241 59.40 2147. -41. -0.023 159.16 
TH-234 64.44 2251. 12. 0.007 255.63 p 

BA-133 80.58 2175. -74. 0.041 89.50 -5.369E+00 
EU-155 87.34 1902. 1355. 0.753 5.30 1.049E+02 
TH 234 91.40 1655. -203. -0.113 31.69 -8.427E+01 p 

AC-228 93.41 1651. -44. 0.025 130.77 -1.839E+01 
EU-152 120.87 1371. 47. 0.026 112.76 3.752E+00 
C0-57 121.98 1712. 16. 0.009 370.76 4.233E-01 
EU-154 123.08 1781. -31. -0.017 191.11 -1.765E+00 
PA-234 132.40 1675. -25. -0.014 230.13 -3.285E+00 
CE-144 133.62 1879. -20. -0.011 304.83 -4.287E+00 
co 57 135.09 1411. 13. -0.007 414.92 -2.860E+00 
U-235 143.66 2012. -22. -0.012 340.64 -4.939E+00 p 

CE-141 144.33 1550. 20. 0.011 274.67 1.038E+00 
CE-139 166.12 1822. -6. -0.003 971.13 2.074E 01 
TH-229 193.75 1618. -55. -0.031 103.66 -3.782E+01 
U-235 205.59 1325. 31. 0.017 166.46 1.921E+01 p 

TH 229 210.94 1323. 16. -0.009 331.90 -1.673E+01 
TH-227 238.01 929. 6. 0.003 746.97 1.654E+00 
EU-152 243.30 2485. -647. -0.359 11.59 -3.092E+02 
TH-227 257.60 1031. -52. -0.029 88.08 -2.805E+01 
BI-210M 266.01 922. -6. -0.004 675.73 4.930E-01 
TL-208 277.36 1035. -44. -0.024 105.52 -2.766E+01 
PA-233 300.29 722. -14. -0.008 270.39 -9.727E+00 
PA-231 304.62 507. 29. 0.016 112.59 4.280E+01 
BI-210M 304.68 671. 10. 0.006 354.87 1.601E+00 
CR-51 319.94 698. -19. -0.010 201.18 -8.464E+00 
AC-228 338.32 638. 20. 0.011 182.45 7.727E+00 
EU-152 344.60 643. 25. 0.014 144.89 4.502E+00 
BA-133 354.13 489. -64. -0.036 50.14 -5.088E+00 
I-131 364.93 562. 43. 0.024 80.36 2.601E+00 
BA-133 383.85 668. -31. 0.017 117.86 -1.831E+01 
SN-113 390.84 592. 65. -0.036 54.59 -5.366E+00 
pm-146 454.56 417. 35. 0.019 85.05 3.190E+00 
SB-125 462.96 391. -8. -0.004 347.17 4.708E+00 
PM-144 477.19 417. -28. -0.016 104.66 -4.164E+00 
BE-7 478.22 467. -45. 0.025 69.50 -2.672E+01 
PA-234 570.27 276. 4. 0.002 672.77 3.089E+00 
BI-207 569.99 269. 6. 0.004 359.17 4.802E-01 
TL-208 582.82 269. 14. 0.008 132.17 1.241E+00 p 

SB-125 600.62 283. 10. 0.006 233.95 4.337E+00 
SB-124 602.79 333. -25. -0.014 107.25 1.890E+00 
cs 134 604.71 8428. -20. -0.011 640.29 -1.579E+00 
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Nuclide 
RU-103 
AG-108M 
PM-144 
AG-110M 
cs 137 
PM 144 
NB 94 
EU-154 
ZR-95 
BI-212 
pm-146 
pm-146 
AG-110M 
EU-152 
BI-212 
CS-134 
cs 134 
TL 208 
NB 94 
EU-154 
PA-234 
PA-234 
Sc-46 
y-88 
AC-228 
AG-110M 
EU-152 
AC-228 
PA-234M 
BI 207 
FE 59 
EU-152 
ZN-65 
Sc-46 
Ta 182 
Ta 182 
Co-56 
NA-22 
EU-154 
FE-59 
C0-60 
AG-110M 
EU-152 
SB-124 
Co-56 
y-88 

Channel 
608.87 
612.09 
619.74 
657.83 
657.82 
697.19 
703.19 
724.18 
724.20 
727.08 
734.42 
747.20 
760.67 
782.49 
786.23 
794.45 
802. 95 
860.49 
871.28 
874.90 
879.12 
883.26 
888.79 
898.09 
911.72 
936.56 
964.30 
970.83 

1001.05 
1066.72 
1099.95 
1111.22 
1115.55 
1120.56 
1120.56 
1190.85 
1238.38 
1275.03 
1275.06 
1291.75 
1332.75 
1383.88 
1408.22 
1688.01 
1769.55 
1840.04 

Energy Background Net 
296. 5340. 
260. -59. 
193. -3. 
207. -14. 

41. -16. 
174. 7. 
168. 78. 
218. -19. 
212. -17. 
169. 12. 
160. 13. 
217. -8. 

83. 4 7. 
127. 4. 
177. 126. 
150. 28. 
272. 3. 
188. 13. 
206. 12. 
195. 3. 
206. -15. 
209. 9. 
213. 4. 
200. 13. 
171. 28. 
439. -82. 
159. 58. 
132. 
129. 
135. 
173. 
104. 

6145. 
111. 
123. 

97. 
107. 
102. 
102. 

99. 
76. 

231. 
121. 

38. 
91. 
36. 

29. 
10. 

-15. 
-19. 
19. 
12. 

1313. 
1307. 

14. 
444. 

2. 
2. 

-10. 
6. 

-10. 
140. 

-7. 
-26. 

7. 
p - Peakbackground subtraction 

area Cnts/sec 
2. 967 1.44 

-0.033 
-0.002 
-0.008 
-0.009 
0.004 
0.043 

-0.010 
-0.010 
0.007 
0.007 

-0.004 
0.026 
0.002 
0.070 
0.015 
0.002 
0.007 
0.007 
0.002 
0.008 
0.005 

-0.002 
0.007 
0.015 

-0.046 
0.032 
0.016 
0.005 

-0.009 
-0.011 

0.011 
-0.007 
0.730 
0.726 

-0.008 
0.247 
0.001 
0.001 

-0.005 
0.003 

-0.006 
0.078 

-0.004 
-0.014 
0.004 

40.92 
590.38 
146.89 

60.32 
279.58 

26.09 
115.18 
122.26 
158.81 
139.79 
272.71 

30.88 
453.51 
17.39 
65.74 

817.80 
156.19 
174.85 
660.30 
138.44 
223.04 
469.70 
153.37 

69.39 
37.61 
33.24 
59.79 

165.20 
110.21 

99.19 
78.73 

906.80 
2.98 
3.01 

101.75 
5.78 

868.96 
857.83 
148.65 
214.02 
214.17 
13.98 

138.75 
55.73 

119.94 

Uncert FWHM 
7.111E+03 
5.040E+00 

-2.608E-01 
-1. 213E+00 
-1.583E+00 
5.821E-01 
6.871E+00 

-8.088E+00 
-3.440E+00 

8.836E+00 
5.204E+00 

-2.059E+00 
1.967E+01 
2.574E+00 
1.083E+03 
3.083E+00 
3.173E+00 
1.040E+01 
1.218E+00 
2.538E+00 

-2.597E+01 
1.011E+01 

-4.651E-01 
1.500E+OO 
1.027E+01 

-2.641E+01 
4.505E+01 
1.855E+01 
1.377E+02 

-2.525E+00 
-4.304E+00 
1.791E+01 
3.089E+00 
1.685E+02 
4.807E+02 
1.182E+01 
9.402E+01 
2.374E-01 
6.828E 01 

-3.259E+00 
8.761E-01 

-6.434E+00 
1.041E+02 

-2.510E+00 
-3.190E+01 
1.472E+00 



TestAmerica St. Louis

LOT # F2F140417 108 of 385

ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 7/9/2012 10:05:00 AMPage 16 
Spectrum name: 4 MT44A1AC 20120800.An1 

***** 

Nuclide 

S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

BE-7 #A 
NA-22 #A 
K-40 
Sc-46 #C 
CR-51 #A 
MN-54 #A 
FE-59 #A 
Co-56 #C 
C0-57 #A 
C0-58 #A 
C0-60 #A 
ZN-65 #A 
NB-94 # 
ZR-95 #A 
NB-95 #A 
RU-103 #A 
RH-106 #A 
AG-108M#A 
AG-110M#A 
SN-113 #A 
SB-124 #A 
SB-125 #A 
I-131 #A 
BA-133 #A 
CS-134 #A 
CS-137 #A 
CE-139 #A 
Ba-140 A 
La-140 A 
CE-141 #A 
CE-144 #A 
PM-144 #A 
EU-152 #A 
EU-154 #A 
EU-155 #C 
HF-181 A 
Ta-182 # 
Hg-203 #A 
TL-208 #A 
pm-146 
y-88 
Cd-109 
PB-210 

#A 
#A 

A 

-2.6720E+01 
2.3735E-01 
2.1014E+02 
8.4011E+01 

-8.4634E+00 
O.OOOOE+OO 

-4.3035E+00 
3.7342E+01 
4.2330E 01 
2.0655E 02 
8.7608E-01 

-3.0893E+00 
6.8713E+00 

-2.4776E-01 
O.OOOOE+OO 
1.1972E 01 
3.9584E+01 

-9.6035E-02 
4.5517E+00 

-5.3662E+00 
1.8904E+00 
1.6690E+00 
2.6011E+00 

-5.0881E+00 
7.1492E 01 

-1.5828E+00 
-2.0738E 01 
-1.1449E+01 

6.2719E+00 
1.0379E+00 

-4.2873E+00 
5.8211E-01 
1.2072E+01 
1.1624E+00 
6.2116E+01 
1.6142E+00 
4.8073E+02 
1.4984E-01 
2.4145E+00 
2.0938E+00 
1.4858E+00 
1.2005E+02 
3.0956E+02 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

-2.6721E+01 
2.3735E-01 
2.1014E+02 
8.4012E+01 

-8.4636E+00 
O.OOOOE+OO 

-4.3035E+00 
3.7342E+01 
4.2330E-01 
2.0655E-02 
8.7609E-01 

-3.0893E+OO 
6.8713E+00 

-2.4776E-01 
O.OOOOE+OO 
1.1972E-01 
3.9584E+01 

-9.6035E-02 
4.5517E+00 
5.3662E+00 

-1.8905E+00 
1. 6690E+00 
2.6013E+00 

-5.0881E+00 
7.1492E-01 

-1.5828E+00 
2.0738E-01 
1.1449E+01 
6.2721E+00 
1.0379E+00 

-4.2873E+00 
5.8211E-01 
1.2072E+01 
1.1624E+00 
6.2116E+01 
1.6142E+00 
4.8073E+02 

-1.4984E-01 
2.4145E+00 
2.0938E+00 
1.4858E+00 
1.2005E+02 
3.0956E+02 

Uncertainty 
Counting 

6.950E+01% 
8.690E+02% 
1.665E+01% 
2.983E+00% 
2.012E+02% 
1.000E+03% 
9.919E+01% 
5.776E+OO% 
3.708E+02% 
9.194E+03% 
2.140E+02% 
9.068E+02% 
2.609E+01% 
1.304E+03% 
1.000E+03% 
1.424E+03% 
4.157E+01% 
1.961E+03% 
3.088E+01% 
5.459E+01% 
1.073E+02% 
2.339E+02% 
8.036E+01% 
5.014E+01% 
6.574E+01% 
6.032E+01% 
9.711E+02% 
6.342E+01% 
3.627E+01% 
2.747E+02% 
3.048E+02% 
2.796E+02% 
3.324E+01% 
5.413E+02% 
5.302E+OO% 
1.097E+02% 
3.015E+00% 
1.336E+03% 
1.135E+02% 
8.505E+01% 
9.735E+01% 
3.682E+01% 
1.703E+01% 

S A M P L E 
1 Sigma 

***** 

MDA 
Bq/Sample 

6.14E+01 
7.16E+00 
6.01E+01 
7.45E+00 
5.70E+01 
1.07E+01 
1.43E+01 
6.69E+00 
5.23E+00 
6.52E+00 
6.47E+00 
9.29E+01 
5.56E+00 
1.11E+01 
9.12E+00 
5.80E+00 
4.67E+01 
6.37E+00 
9.99E+00 
9.62E+00 
6.77E+00 
1.93E+01 
6.93E+OO 
8.36E+OO 
3.35E+01 
3.13E+00 
6.72E+00 
2.39E+01 
7.23E+00 
9.50E+00 
4.35E+01 
5.55E+00 
2.18E+01 
5.73E+01 
2.02E+01 
5.49E+00 
2.00E+01 
6.73E+00 
6.90E+00 
1.91E+01 
7.77E+00 
1.45E+02 
1.45E+02 
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ORTEC g v - i (3263) Env32 G53W4.25 7/9/2012 10:05:00 AMPage 17 
TestAmerica Spectrum name: 4 MT44A1AC 20120800.An1 

PB-212 1.3266E+Ol l.3266E+Ol 2.248E+Ol% 
PB-214 1.0662E+03 1.0662E+03 1.158E+00% 
BI-207 #A 4.8025E-Ol 4.8025E-Ol 3.592E+02% 
BI-212 #A 8.8362E+00 8.8362E+00 1.588E+02% 
BI-214 1.0320E+03 1.0320E+03 1.405E+00% 
BI-210M#A 2.5874E-01 2.5874E-01 3.549E+02% 
RA-224 A 2.2163E+01 2.2163E+01 2.858E+02% 
AC-228 #A 1.2219E+01 1.2219E+01 5.979E+01% 
TH-227 #A 4.8183E+00 4.8183E+00 2.762E+02% 
TH-229 #A -3.7817E+01 -3.7817E+01 1.037E+02% 
TH-234 #A 9.2763E+00 9.2763E+00 5.724E+02% 
PA-231 #A 4.2799E+01 4.2799E+01 1.126E+02% 
PA-233 #A 3.6935E-01 3.6935E-01 1.013E+03% 
PA-234 #A 1.7657E+00 1.7657E+00 2.230E+02% 
PA-234M#A 1.3767E+02 1.3767E+02 1.652E+02% 
U-235 #A 2.6364E+00 2.6364E+00 1.695E+02% 
AM-241 #A -3.7239E+00 -3.7239E+00 1.592E+02% 
Np-237 A 2.0560E+01 2.0560E+01 6.098E+01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

9.46E+00 
1.43E+Ol 
5.85E+00 
4.75E+01 
1.29E+01 
1.12E+01 
2.11E+02 
2.36E+01 
4.14E+01 
1.30E+02 
1.77E+02 
1. 61E+02 
1. 26E+01 
2.52E+01 
7.73E+02 
4.72E+01 
1.97E+01 
4 .13E+01 

----------------------------- S U M MAR Y ----------------------------
Total Activity ( 486.8 to 1999.4 keV) 2.772E+03 Bq/Sample 
Total Decayed Activity ( 486.8 to 1999.4 keV) 2.7717246E+03 Bq/Sample 
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Test America St. Louis Spectrum ID: 8_MT44C1AC_20121549 

Sample Description: 2167092 MT44C1AC F2F140417-004 • 
Detector: Ge 8 SN/174 
Batch ID: 2167092 

Work Order Number: MT44C1AC · 
Lot Number: F2F140417-004 

Decay to Time: 
Acquisition Time: 

Analysis Time: 
Analysis Quantity: 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide 

BE-7 
NA-22 
K-40 
Sc-46 
CR-51 
MN-54 
FE-59 
Co-56 
C0-57 
C0-58 
C0-60 
ZN-65 
NB-94 
ZR-95 
NB-95 
RU-103 
RH-106 
AG-108M 
AG-110M 
SN-113 
SB-124 
SB-125 
I-131 
BA-133 
CS-134 
CS-137 
CE-139 
Ba-140 
La-140 
CE-141 
CE-144 
PM-144 
EU-152 
EU-154 
EU-155 
HF-181 
Ta-182 

Activity 
Bq/Sample 

-6.467E 01 
-2.419E-02 

1.681E+02 
7.460E-01 
O.OOOE+OO 
O.OOOE+OO 
1. 768E 01 
8.274E-01 
6.368E 01 
1.777E-01 
1.097E-01 
7.741E 01 

-4.209E-02 
9.974E-03 
1.000E-02 
1.999E 02 
6.295E-02 
1.258E 01 
O.OOOE+OO 

-2.999E 01 
3.488E-01 
8.286E-01 
2.858E 01 

-5.100E-01 
1.355E-01 

-7.256E-02 
2.121E 01 
1.319E+00 
2.130E 01 
1.526E-02 
1.355E+00 
3.925E-03 
7.512E-01 
7.121E 01 
4.946E-01 
1.003E 01 
4.617E+00 

7/6/2012 15:49 Live 
7/6/2012 15:49:48 Real 
7/6/2012 16:20 Dead 
1.000E+00 Sample 

8 Soil Tunacan.Clb - -
8 Soil TunaCan 90099 032712 
3/28/2012 10:35 
2/28/2012 10:34 
Client_Routine Long_Rev1.lib 
8 2012-07 01 0347.PBC 

1-Sigma 
Counting 
Uncert 

% 

343.8 
1976.0 

7.1 
35.2 

1000.0 
1000.0 

135.0 
30.9 
40.6 

175.9 
328.2 
159.2 
677.8 

5084.0 
3828.0 
1531.0 
4383.0 

214.2 
500.0 
141.1 

88.9 
118.2 
103.8 

89.2 
103.4 
396.0 
122.4 

82.8 
98.4 

2811.0 
136.4 

8380.0 
99.5 
87.6 

129.4 
173.5 

35.2 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

2.223E+00 
4.779E-01 
1.191E+01 
2.627E-01 
1.740E+00 
3.255E-01 
2.387E-01 
2.557E-01 
2.586E-01 
3.126E-01 
3.599E-01 
1.232E+00 
2.853E-01 
5.071E-01 
3.829E-01 
3.061E-01 
2.759E+00 
2.694E-01 
1. 613E- 01 
4.230E-01 
3.101E-01 
9.798E-01 
2.968E-01 
4.551E-01 
1.401E-01 
2.874E-01 
2.596E-01 
1.093E+00 
2.095E-01 
4.290E-01 
1.848E+00 
3.289E-01 
7.477E-01 
6.238E-01 
6.399E-01 
1.740E-01 
1.627E+00 

Time: 1800 
Time: 1804 
Time: 0.20 

1-Sigma 
Total 
Uncert 
Bq/Sample 

2.224E+00 
4.779E 01 
1.469E+01 
2.654E-01 
1.740E+00 
3.255E-01 
2.389E-01 
2.592E-01 
2.607E-01 
3.127E-01 
3.599E-01 
1.233E+00 
2.853E-01 
5.071E-01 
3.829E-01 
3.061E 01 
2.759E+00 
2.694E 01 
1.613E 01 
4.233E 01 
3.106E-01 
9.808E-01 
2.972E-01 
4.559E-01 
1.403E-01 
2.874E-01 
2.604E-01 
1.095E+00 
2.098E-01 
4.290E 01 
1.849E+00 
3.289E-01 
7.487E-01 
6.249E-01 
6.405E-01 
1.741E-01 
1.643E+00 

sec 
sec 
~ 
0 

Minimum 
Detectable 
Activity 

Bq/Sample 

8.070E+00 
1.785E+00 
6.224E+00 
1.253E+00 
1.012E+01 
1.454E+00 
2.992E+00 
1. 297E+00 
7.164E-01 
1.126E+00 
1. 369E+00 
4.294E+00 
1.062E+00 
1.924E+00 
1.400E+00 
1.113E+00 
1.027E+01 
9.569E-01 
1.106E+OO 
1.465E+00 
1.055E+00 
3.368E+00 
1.015E+00 
1.536E+00 
1.147E+00 
1.070E+00 
8.813E-01 
3.593E+00 
1.535E+00 
1. 492E+00 
6.273E+00 
1.214E+00 
3.221E+00 
7.564E+00 
3.471E+00 
9.379E-01 
4.850E+00 
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Hg-203 -1.722E-01 184.4 3.176E-01 3.177E-01 1.097E+00 
TL-208 4.245E+00 11.9 5.065E 01 5.523E-01 7.238E-01 
pm-146 1.457E-01 211.0 3.073E-01 3.074E 01 2.563E+00 
y-88 2.792E-01 100.3 2.801E-01 2.805E-01 9.841E-01 
Cd-109 1. 751E+01 44.0 7.706E+00 7.767E+00 2.497E+Ol 
PB-210 1.391E+Ol 73.9 1.028E+Ol 1. 031E+Ol 3.415E+Ol 
PB-212 1.167E+01 7.5 8.714E-01 1.153E+00 1.705E+00 
PB 214 1.666E+01 7.0 1.159E+00 1.446E+00 1.809E+00 
BI-207 -9.726E-02 125.4 1. 22 OE-01 1.221E-01 1.361E+00 
BI-212 8.013E+00 36.6 2.936E+00 2.965E+00 8.690E+00 
BI 214 1.754E+01 7.9 1. 392E+00 1.664E+00 1.426E+00 
BI-210M -4.583E-01 109.8 5.030E-01 5.038E-01 1.709E+00 
RA-224 1.690E+01 59.8 l.OlOE+Ol 1.016E+01 3.323E+Ol 
AC 228 1.361E+Ol 12.7 1.729E+00 1.863E+00 2.684E+00 
TH-227 3.235E+00 53.0 1.713E+00 1.726E+00 5.553E+00 
TH-229 6.004E-01 951.6 5.714E+00 5.714E+00 1.982E+Ol 
TH 234 2.794E+01 34.5 9.638E+00 9.748E+00 2.581E+01 
PA-231 5.792E+00 50.4 2.920E+00 2.937E+00 3.258E+01 
PA-233 l.OSOE+OO 48.7 5.116E-01 5.147E-01 2.621E+00 
PA-234 7.177E-01 183.7 1.319E+00 1.319E+00 4.482E+00 
PA-234M 9.090E+00 456.1 4.146E+01 4.146E+Ol 1.619E+02 
U-235 2.234E+00 84.2 1.880E+00 1.884E+00 6.888E+00 
AM 241 1.202E+00 74.8 8.988E 01 9.009E-01 2.986E+00 
Np-237 -3.204E+00 76.8 2.459E+00 2.466E+00 8.161E+00 
- --- -- -------- -- --- -------- ------- ------------------ -----------
Total 3.529E+02 

Analyst: Kristen Maas Reviewer~~ 
Review Date: \e\1'2-
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ORTEC g v - i (3263) Env32 
TestAmerica 

Sample description 

G53W4.25 7/6/2012 4:20:28 PMPage 1 
Spectrum name: 8 MT44C1AC 20121549.An1 

2167092 MT44C1AC F2F140417-004 

Spectrum Filename: C:\User\SPC\Det8\8_MT44C1AC_20121549.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 8 SN/174 

Calibration 
Filename: 

8 Soil TunaCan 90099 032712 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

7/6/2012 3:49:48 PM 
1800 
1804 

0.20 % 
8 

8 Soil TunaCan.Clb 

2/28/2012 10:34:41 AM 
0.052 keV 
0.250 keV/channel 
5.282E-10 keV/channelA2 

3/28/2012 10:35:20 AM 
165.85 keV 

Quadratic Uncertainty 1.39 % 
-1.098764E-01 + (-4.958544E-01*Log(E) ) + 

( -2.572270E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.71 % 

-2.525301E+01 + ( 9.398253E+OO*Log(E) ) + 
( -1.000034E+00*Log(E)A2 ) 

Client Routine Long_Rev1.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 55keV ) 

8000 ( 1999. 96keV ) 
1000.000% 

3 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 
1.0000E+00 
Reg. Guide 4.16 Method 

1.0000E+00) = 
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ORTEC g v - i (3263) Env32 
TestAmerica 

Random error: 

Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

G53W4.25 7/6/2012 4:20:28 PMPage 2 
Spectrum name: 8_MT44C1AC_20121549.An1 

4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections Status Comments 
7/6/2012 3:49:00 PM 

total 

***** 
Peak 

Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

peaks alloc. 27 cutoff: 
Energy Calibration 

Normalized diff: 

s u M M A R y 0 F p 

Area Uncert FWHM 

NO 
NO 
NO 

5.00E+01% 

0.0995 

E A K S 
Corrctn 

Energy Factor 

I 

46.82 21. 73.92 1. 01 2.005E-02 
59.29 22. 74.79 1. 02 2.881E-02 

N 

8 2012-07-01 0347.PBC 
7/1/2012 3:47:42 AM 

RAN G E ***** 
Nuclide Brnch. Act. 
Energy Ratio Bq/Sampl 

46.54 4.250 PBC<MDA 
59.54 35.900 PBC<MDA 

Nuc 

PB210 
AM241 

63.22 59. 24.44 0.80 3.093E-02 63.29 3.810 2.794E+01 TH234 
74.68 129. 16.78 1. 03 3.611E-02 
77.19 203. 10.90 1. 04 3.701E-02 
84.53 10. 171.41 1. 04 3.961E-02 86.54 30.700 PBC<MDA EU155 
87.52 48. 44.02 1. 04 3.992E-02 88.04 3.790 PBC<MDA Cd109 
92.79 122. 18.06 0.87 4.075E-02 92.59 5.584 1.791E+01 TH234 
93.38 31. 62.73 1. 05 4.083E-02 93.35 5.561 PBC<MDA AC228 

106.16 8. 193.83 1. 06 4.185E-02 105.31 21.200 PBC<MDA EU155 
120.33 11. 126.74 1. 07 4.146E-02 121.78 28.580 PBC<MDA EU152 

122.06 85.600 1.663E-01 C0 57 
122.06 85.600 1.663E-01 C0 57 

120.38 9. 165.47 1. 07 4.148E-02 121.78 28.580 PBC<MDA EU152 
122.06 85.600 1.334E-01 C057 

122.97 19. 87.61 1. 07 4.138E-02 123.10 40.790 PBC<MDA EU154 
133.00 9. 173.50 1. 08 4.041E-02 133.02 43.300 PBC<MDA HF181 

133.02 43.300 2.867E-01 HF181 
134.20 11. 136.35 1. 08 4.035E-02 133.54 11.090 PBC<MDA CE144 
136.92 34. 40.60 1. 08 3.999E-02 136.47 10.680 PBC<MDA C057 

136.30 5.850 8.042E+00 HF181 
136.47 10.680 4.407E+00 C057 

143.91 19. 64.16 1. 09 3.899E-02 143.79 10.960 PBC<MDA U235 
143.79 10.960 PBC<MDA U235 

163.19 6. 143.05 1.10 3.580E-02 162.66 6.220 PBC<MDA Ba140 
163.38 5.080 PBC<MDA U235 
162.66 6.220 PBC<MDA Ba140 
163.38 5.080 PBC<MDA U235 
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163.26 11. 123.52 1.10 3.593E-02 162.66 
163.38 

6.220 
5.080 

PBC<MDA Bal40 
PBC<MDA U235 
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ORTEC g v - i (3263} Env32 
TestAmerica 

G53W4.25 7/6/2012 4:20:28 PMPage 3 
Spectrum name: 8 MT44C1AC_20121549.An1 

pk energy 
166.17 
192.91 
236.10 
238.69 
241.12 
242.13 
276.41 
295.23 
299.93 

299.95 

299.96 

329.45 
338.19 
343.48 
351.95 
363.69 
380.24 
434.08 
510.67 
536.36 

583.14 
602.81 

609.23 

726.75 
735.78 
766.34 

786.00 
795.06 
810.29 
815.82 
860.95 
869.54 
878.79 
897.67 
911.38 
968.95 
996.63 

1001.23 

1037.90 

area uncert 
11. 122.39 

2. 951.61 
20. 52.95 

236. 8.86 
34. 59.78 
61. 24.30 
10. 93.26 

146. 11. 17 
20. 48.74 

20. 50.41 

20. 50.43 

8. 114.89 
67. 20.41 

8. 115.25 
223. 7.97 

8. 103.84 
6. 99.25 
3. 214.21 

43. 22.83 
6. 110.40 

88. 11.58 
8. 88.89 

186. 7.82 

19. 36.64 
3. 210.97 
0. 550.88 

12. 53.51 
6. 103.39 
3. 175.92 
4. 114.64 
9. 73.72 
2. 257.15 
3. 155.25 
4. 100.33 

63. 15.13 
21. 36.21 

2. 308.55 
1. 128.97 

2. 188.60 

fwhm 
1.10 
1.13 
1.16 
1.10 
1.16 
1.16 
1.19 
1.16 
1. 20 

corr 
3.629E-02 
3.226E-02 
2.768E-02 
2.744E-02 
2.723E-02 
2.714E-02 
2.440E-02 
2.323E-02 
2.293E-02 

1.20 2.293E-02 

1. 20 2. 294E- 02 

1. 23 2 .133E- 02 
1.27 2.085E-02 
1.24 2.057E-02 
1.34 2.021E-02 
1.25 1.965E-02 
1. 27 1. 885E 02 
1.30 1.708E-02 
1. 36 1. 494E-02 
1.37 1.436E-02 

1.11 1. 342E 02 
1. 42 1. 306E- 02 

1.13 1. 295E- 02 

1.50 1.117E-02 
1.51 
1. 53 

1.54 
1. 54 
1. 55 
1.56 
1.59 
1. 59 
1. 60 
1. 61 
0.51 
1. 65 
1. 67 
1.67 

1. 69 

1.107E-02 
1.070E-02 

1.048E-02 
1.036E 02 
1.020E 02 
1.015E-02 
9.703E 03 
9.584E-03 
9.517E-03 
9.360E-03 
9.246E 03 
8.776E 03 
8.571E-03 
8.537E 03 

8.278E-03 

brnch. 
79.900 
4.400 

12.300 
43.300 
4.100 
7.430 
6.310 

19.300 
3.280 

act. nuc 
PBC<MDA CE139 
PBC<MDA TH229 
PBC<MDA TH227 

1.072E+01 PB212 
PBC<MDA RA224 

1.685E+01 PB214 
PBC<MDA TL208 

1.782E+01 PB214 
1. 508E+01 PB212 

nuclide 
165.85 
193.51 
235.97 
238.63 
240.99 
242.00 
277.28 
295.09 
300.03 
300.07 
300.18 
300.03 

2.460 2.010E+01 PA231 
6.200 7.979E+00 PA233 
3.280 PBC<MDA PB212 

300.07 2.460 
300.18 6.200 
300.03 3.280 
300.07 2.460 
300.18 6.200 
328.76 20.300 
338.32 12.010 
344.29 26.500 
351.93 37.600 
364.48 81.700 
383.84 8.940 
433.94 90.480 
511.86 20.000 
537.26 24.390 
537.26 24.390 
583.02 84.500 
602.73 98.260 
604.71 97.620 

1.993E+01 PA231 
7.908E+00 PA233 

PBC<MDA PB212 
1.992E+01 PA231 
7.907E+00 PA233 

PBC<MDA La140 
1.486E+01 AC228 

PBC<MDA EU152 
1.606E+01 PB214 

PBC<MDA 1131 
PBC<MDA BA133 
PBC<MDA AG108M 

7.941E+00 RH106 
PBC<MDA Ba140 

9.368E-01 Ba140 
4.325E+00 TL208 

PBC<MDA SB124 
3.520E-01 CS134 

609.31 46.090 1.701E+01 BI214 
610.30 5.750 1.387E+02 RU103 
610.30 5.750 1.387E+02 RU103 
727.33 11.820 PBC<MDA BI212 
735.72 
765.79 
766.41 
766.41 
785.51 
795.87 
810.78 
815.77 
860.56 
873.23 
880.53 
898.04 
911.16 
968.97 
996.33 

1001.00 
1001.00 
1037.84 
1037.84 

22.500 
99.790 

0.294 
0.294 
1.100 

85.530 
99.460 
23.280 
12.420 
12.270 
6.000 

93.700 
29.000 
17.460 
10.600 

0.837 
0.837 

14 .130 
14.130 

PBC<MDA pm146 
PBC<MDA NB95 
PBC<MDA PA234M 
PBC<MDA PA234M 
PBC<MDA BI212 
PBC<MDA CS134 
PBC<MDA C058 
PBC<MDA La140 
PBC<MDA TL208 
PBC<MDA EU154 
PBC<MDA PA234 
PBC<MDA y88 

1.309E+01 AC228 
PBC<MDA AC228 
PBC<MDA EU154 
PBC<MDA PA234M 
PBC<MDA PA234M 
PBC<MDA Co56 

1.155E+00 Co56 
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pk energy area uncert fwhm corr nuclide brnch. act. nuc 
1063.21 3. 119.28 1. 71 8.106E-03 1063.66 74.500 PBC<MDA BI207 
1111.13 3. 220.21 1. 74 7.803E-03 1112.07 13.644 PBC<MDA EU152 
1120.16 44. 18.96 1. 30 7.754E-03 1120.29 15.100 2.089E+01 BI214 

1120.55 99.987 PBC<MDA Sc46 
1121.30 34.900 9.045E+00 Ta182 
1121.30 34.900 9.045E+00 Ta182 

1120.31 22. 35.23 1. 74 7.748E-03 1120.29 15.100 1.012E+01 BI214 
1120.55 99.987 1. 611E+00 Sc46 
1121.30 34.900 4.617E+00 Ta182 

1120.31 23. 35.21 1. 74 7.752E 03 1120.29 15.100 1.018E+01 BI214 
1120.55 99.987 1.620E+00 Sc46 
1121.30 34.900 4.644E+00 Ta182 

1218.00 2. 265.70 1. 80 7.199E-03 1221.41 27.000 PBC<MDA Ta182 
1221.41 27.000 5.461E 01 Ta182 

1238.11 20. 30.90 1. 81 7.114E-03 1238.28 66.070 2.376E+00 Co 56 
1238.28 66.070 2.376E+00 Co 56 

1292.38 2. 231.03 1. 84 6.860E-03 1291.60 43.200 PBC<MDA FE59 
1332.18 1. 328.18 1. 86 6.678E-03 1332.50 99.980 PBC<MDA C060 
1460.62 199. 7.09 1. 08 6.165E-03 1460.83 10.670 1.681E+02 K40 
1764.41 28. 22.41 2.07 5.226E-03 1764.49 15.400 1. 913E+01 BI214 

************ U N I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency 

Channel Energy Counts 

. 65 170 . 
308.59 77.17 143. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

Counts 

129. 
203. 

L - Peak written from unknown list. 
C - Area< Critical level. 

* Area 

3.574E+03 
5.484E+03 

Uncert 
1 Sigma % 

16.78 
10.90 

--- ------------ -------------------------------
This section based on library: Client Routine Long_Rev1.lib 

FWHM Suspected 
keV Nuclide 

1.034 D 
1.036 D 

************** I D EN T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 187.08 46.82 114. 21. 0.012 73.92 1.012s 
AM-241 236.96 59.29 129. 22. 0.012 74.79 1.022 
TH 234 252.69 63.22 125. 59. 0.033 24.44 0.798s 
BA-133 324.34 81.13 214. -20. -0.011 107.06 1.039s 
Np 237 342.62 85.70 249. 30. -0.017 76.76 1.043s 
EU-155 337.92 84.53 153. 10. 0.006 171.41 1.043s 
Cd-109 349.89 87.52 196. 48. 0.026 44.02 1.044s 
TH-234 370.17 92.59 180. 42. 0.023 20.57 1.048D 
AC-228 373.21 93.35 178. 31. 0.017 62.73 1.049D 
EU-155 424.45 106.16 128. 8. 0.005 193.83 1.058s 
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Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 
EU-152 481.36 120.38 95. 9. 0.005 165.47 1.071s 
C0-57 481.15 120.33 85. 11. 0.006 126.74 1. 071s 
EU-154 491.70 122.97 125. 19. 0.010 87.61 1. 072s 
PA-234 522.49 130.67 146. -9. -0.005 183.71 1.078s 
HF-181 531.82 133.00 118. 9. 0.005 173.50 1.079s 
CE-144 536.63 134.20 105. 11. 0.006 136.35 1. 080s 
HF-181 542.05 135.56 146. -26. -0.015 67.32 1.082s 
C0-57 547.52 136.92 78. 34. 0.019 40.60 1.082s 
U-235 575.48 143.91 116. 19. 0.010 64.16 1.087s 
Ba-140 652.87 163.26 92. 11. 0.006 123.52 1.102s 
U-235 652.57 163.19 100. 6. 0.003 143.05 1.102s 
CE-139 664.51 166.17 86. 11. 0.006 122.39 1.1048 
TH-229 771.47 192.91 106. 2. 0.001 951.61 1.1258 
TH-229 850.24 212.60 69. -10. -0.005 125.26 1.1388 
TH-227 943.72 235.97 45. 20. 0.011 52.95 1.157D 
PB-212 954.38 238.63 52. 250. 0.139 7.26 1.159D 
RA-224 963.79 240.99 189. 34. 0.019 59.78 1.161D 
PB 214 967.84 242.00 80. 61. 0.034 24.30 1.162D 
EU-152 977.71 244.46 132. -24. -0.014 69.93 1.164s 
BI-210M 1064.57 266.18 60. -10. -0.006 109.76 1.179s 
TL-208 1105.51 276.41 39. 10. 0.006 93.26 1.188s 
Hg-203 1116.46 279.15 61. -6. -0.003 184.43 1.189s 
I-131 1132.87 283.25 42. -5. -0.003 199.53 1.193s 
PB-214 1180.78 295.23 33. 144. 0.080 11.17 1.159 
PB-212 1199.69 299.96 42. 20. 0.011 50.43 1. 205s 
PA-231 1199.67 299.95 42. 20. 0.011 50.41 1. 205s 
PA-233 1199.60 299.93 39. 20. 0.011 48.74 1.2058 
PA-231 1208.70 302.21 59. -7. -0.004 150.88 1. 2078 
BA-133 1208.59 302.18 61. -9. -0.005 126.03 1. 207s 
PA-233 1246.78 311. 73 57. -2. -0.001 517.89 1.213s 
La-140 1317.67 329.45 37. 8. 0.004 114.89 1. 226s 
AC-228 1352.64 338.19 30. 67. 0.037 20.41 1.272s 
EU-152 1373.77 343.48 38. 8. 0.004 115.25 1.237s 
PB-214 1407.68 351.95 22. 220. 0.122 7.97 1.340s 
BA-133 1418.27 354.60 46. -11. -0.006 89.24 1. 245s 
I-131 1454.64 363.69 33. 8. 0.005 103.84 1. 252s 
BA-133 1520.84 380.24 13. 6. 0.003 99.25 1.266s 
SN-113 1560.68 390.20 38. -6. -0.004 141.07 1.271s 
SB 125 1716.30 429.10 37. -8. -0.004 118.25 1. 297s 
AG-108M 1736.22 434.08 26. 3. 0.002 214.21 1.301s 
pm-146 1817.29 454.35 40. -5. -0.003 183.90 1.315s 
SB-125 1863.30 465.85 28. -8. -0.004 100.15 1.3228 
PM-144 1910.11 477.55 24. -3. -0.002 248.16 1.331s 
BE 7 1911.95 478.01 21. -2. -0.001 343.84 1.332s 
RH-106 2042.60 510.67 26. 43. 0.024 22.83 1. 356s 
Ba-140 2145.34 536.36 18. 6. 0.003 110.40 1.3738 
cs 134 2280.29 570.09 36. -6. -0.003 144.92 1.395s 
PA-234 2280.36 570.11 37. -7. -0.004 138.55 1.395s 
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Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 
BI-207 2281.97 570.51 42. -9. -0.005 135.70 1.396s 
TL-208 2332.47 583.14 7. 88. 0.049 11.58 1.111 
SB-124 2411.15 602.81 22. 8. 0.004 88.89 1.4188 
cs 134 2411.66 602.93 26. -1. -0.001 553.27 1.4198 
BI-214 2436.84 609.23 7. 183. 0.101 7.82 1.129 
RU 103 2436.86 609.23 23. 152. 0.084 9.25 1.4238 
PM-144 2470.87 617.74 23. -2. -0.001 310.25 1. 428s 
SB-125 2543.17 635.81 18. -2. 0.001 269.14 1.4408 
I 131 2545.21 636.32 17. -1. 0.000 795.52 1.4418 
CS-137 2641.89 660.49 14. 1. -0.001 396.03 1.4578 
NB 94 2814.17 703.56 16. -1. 0.000 677.77 1.4848 
SB 124 2897.34 724.35 40. -10. -0.006 92.45 1. 4 97s 
BI-212 2906.95 726.75 15. 19. 0.011 36.64 1. SODs 
pm-146 2943.07 735.78 16. 3. 0.002 210.97 1. 506s 
pm-146 2975.61 743.92 10. -1. -0.001 382.83 1. 513s 
EU-152 3114.20 778.56 18. 2. -0.001 342.15 1.5348 
BI 212 3143.96 786.00 16. 12. 0.007 53.51 1. 538 
CS-134 3180.20 795.06 14. 6. 0.003 103.39 1.5448 
CS-134 3209.86 802.47 17. -1. -0.001 565.05 1.5488 
C0-58 3241.13 810.29 15. 3 . 0.002 175.92 1. 5548 
La-140 3263.25 815.82 11. 4. 0.002 114.64 1. 5578 
co-56 3386.69 846.68 19. -4. -0.002 151.02 1.577s 
TL 208 3443.76 860.95 16. 9. 0.005 73.72 1.5858 
NB-94 3484.07 871.02 22. -4. -0.002 187.24 1. 592s 
EU-154 3478.14 869.54 8. 2. 0.001 257.15 1.5938 
PA-234 3515.16 878.79 11. 3. 0.002 155.25 1.5988 
PA-234 3532.32 883.09 14. -1. -0.001 377.63 1. 599s 
Sc-46 3557.97 889.50 16. 2. -0.001 267.53 1.6038 
y-88 3590.66 897.67 8. 4. 0.002 100.33 1.6088 
AC-228 3645.49 911.38 5. 63. 0.035 15.13 0.507s 
EU-152 3854.57 963.64 30. -3. -0.002 249.44 1. 649s 
AC-228 3875.78 968.95 18. 21. 0.011 36.21 1.6528 
EU-154 3986.53 996.63 12. 2. 0.001 308.55 1. 668s 
PA-234M 4004.91 1001.23 15. 1. 0.001 128.97 1.6718 
co 56 4151.61 1037.90 9. 2. 0.001 188.60 1.6938 
RH-106 4203.47 1050.87 17. 4. -0.002 161.06 1.7008 
BI-207 4252.87 1063.21 15. 3 . 0.002 119.28 1.708s 
FE-59 4399.47 1099.86 21. -5. -0.003 139.81 1. 728s 
EU-152 4444.52 1111.13 15. 3. 0.001 220.21 1.7368 
ZN-65 4463.16 1115.78 35. -5. -0.003 159.17 1.737s 
BI-214 4480.65 1120.16 6. 44. 0.024 18.96 1.3038 
sc-46 4481.27 1120.31 20. 23. 0. 013 35.21 1.7408 
Ta-182 4481.24 1120.31 20. 22. 0.012 35.23 1.7418 
Ta-182 4756.52 1189.12 19. -4. -0.002 153.25 1.7798 
Ta-182 4872.04 1218.00 12. 2. 0.001 265.70 1.797s 
Co-56 4952.48 1238.11 9. 20. 0.011 30.90 1.8068 
FE 59 5169.57 1292.38 10. 2. 0.001 231.03 1.8358 
C0-60 5328.76 1332.18 9. 1. 0.001 328.18 1.857s 
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Nuclide 
K-40 
La 140 
BI-214 
Co-56 

Channel 
5842.57 
6382.36 
7057.75 
7080.30 

Energy 
1460.62 
1595.57 
1764.41 
1770.05 

Background 
0. 
7. 
7. 
9. 

Net area 
199. 

2 . 
28. 
-3. 

Cnts/sec 
0.111 

-0.001 
0.015 

-0.001 

Uncert 
7.09 

246.40 
22.41 

172.68 

FWHM 
1.081s 
1.990s 
2.067 
2.070s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
Nuclide Average 

Name Code Activity 
Bq/Sample 

BE-7 C -6.4665E 01 

NA-22 C -2.4187E-02 

K-40 N 1.6806E+02 

Sc-46 F 7.4598E-01 

FE-59 F -1.7680E-01 

Co-56 c 8.2742E-01 

co 57 c 6.3677E-01 

C0-58 c 1.7770E-01 

C0-60 F 1.0966E 01 

0 F L I B R A R Y P E A K US AGE ***** 
------ ----- Peak --- ----------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

5.31E+01 
477.60-6.466E-01 ?( 8.070E+00 3.44E+02 1.05E+01 G 

9.50E+02 
1274.53-2.419E-02 %( 1.785E+00 1.98E+03 9.99E+01 G 

1460.83 1.681E+02 
4.66E+11 

6.224E+00 7.09E+00 1.07E+01 G 

8.38E+01 
889.28-1.283E-01 ?( 1.253E+00 2.68E+02 1.00E+02 G 

1120.55 1.620E+00 ( 1.702E+00 3.52E+01 1.00E+02 G 

4.45E+01 
1099.25-6.088E-01 ?( 2.992E+00 1.40E+02 5.65E+01 G 
1291.60 3.882E-01 ?( 3.327E+00 2.31E+02 4.32E+01 G 

846.77-2.426E-01 ?( 
1238.28 2.376E+00 ?( 
1037.84 1.155E+00 &( 
1771.35-1.797E+00 + 

7.73E+01 
1.297E+00 1.51E+02 9.99E+01 G 
1.995E+00 3.09E+01 6.61E+Ol G 
8.039E+00 1.89E+02 1.41E+01 G 
1.141E+01 1.73E+02 1.55E+01 A 

2.72E+02 
122.06 1.663E-01 ?( 7.164E-01 1.27E+02 8.56E+01 G 
136.47 4.407E+00 &( 5.696E+00 4.06E+01 1.07E+01 G 

7.09E+01 
810.78 1.777E-01 ?( 1.126E+00 1.76E+02 9.95E+Ol G 

1.93E+03 
1332.50 1.097E-01 ?( 1.369E+00 3.28E+02 1.00E+02 G 
1173.24 2.955E-02 % 1.546E+00 1.39E+03 9.99E+01 G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

ZN-65 F -7.7412E-01 2.44E+02 
1115.55-7.741E-01 ? ( 4.294E+00 1.59E+02 5.06E+01 G 

NB-94 I 4.2092E-02 7.41E+06 
702.63-4.209E-02 ? ( 1.062E+00 6.78E+02 9.79E+01 G 
871.10 2.121E-01 & 1.413E+00 1.87E+02 9.99E+01 G 

ZR 95 I 9.9741E-03 6.40E+01 
756.73 9.974E-03 % ( 1.924E+00 5.08E+03 5.45E+01 G 
724.20 O.OOOE+OO - 2.844E+00 1.00E+03 4.42E+Ol G 

NB 95 I 1. 0003E-02 6.40E+Ol 
765.79 1.000E-02 % ( 1.400E+00 3.83E+03 9.98E+01 G 

RU-103 I 1.9992E-02 3.93E+01 
497.05-1.999E-02 % ( 1.113E+00 1. 53E+03 9.09E+01 G 
610.30 1.135E+02 ? 1.866E+01 9.25E+00 5.75E+00 GA 

RH-106 I 6. 2949E 02 3.74E+02 
621.92 6.295E 02 % ( 1.027E+01 4.38E+03 9.93E+00 G 

1050.36-1.682E+01 + 9.645E+01 1.61E+02 1.56E+00 G 
511.86 7.941E+00 ? 4.938E+00 2.28E+01 2.00E+01 GA 

AG-108M c 1.2575E-01 1.53E+05 
433.94 1.257E 01 9.569E-01 2.14E+02 9.05E+01 G 
722. 94 O.OOOE+OO - 2.750E+00 1.00E+03 9.08E+01 G 
614.28-4.570E-04 % 1.398E+00 8.42E+04 8.98E+01 G 

SN-113 F -2.9987E 01 1.15E+02 
391.69 2.999E-01 ? ( 1.465E+00 1. 41E+02 6.40E+Ol G 

SB-124 F 3.4881E-01 6.02E+01 
602.73 3.488E-01 1.055E+00 8.89E+01 9.83E+01 G 

1690.98-2.462E-02 9,. 
Q 1.579E+00 1.08E+03 4.78E+01 G 

722.79-4.694E+00 + 1.470E+01 9.24E+01 1. OBE+01 G 

SB-125 I -8.2863E-01 1.01E+03 
427.88-8.286E-01 ? ( 3.368E+00 1.18E+02 2.96E+Ol G 
600.50 O.OOOE+OO & 9.240E+00 1.00E+03 1.79E+01 G 
635.89-9.060E-01 + 8.856E+00 2.69E+02 1.13E+01 G 
463.37 2.629E+00 + 9.006E+00 1.00E+02 1. 05E+01 G 

I-131 I 2.8584E-01 8.02E+00 
364.48 2.858E-01 1.015E+00 1.04E+02 8.17E+01 G 
284.30-1.787E+00 + 1. 246E+01 2.00E+02 6.14E+00 G 
636.97-4.569E-01 + 1.353E+01 7.96E+02 7.17E+00 G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

BA-133 F 5.1001E-01 

cs 134 I 1.3549E-01 

CS-137 I -7.2560E-02 

CE-139 F 2.1214E-01 

Ba-140 I 1.3191E+00 

La-140 I 2.1300E-01 

CE-141 I 1.5262E-02 

CE-144 I 1.3551E+00 

PM-144 C -3.9246E-03 

EU-152 F 7.5120E-01 

356.00-5.100E-01 ?( 
302.85-1.207E+00 + 
383.84 1.861E+00 ? 

80.99-8.432E-01 + 

604.71-5.713E-02 &( 
795.87 3.553E-01 ?( 
569.32-1.612E+00 + 
801.95-6.464E-01 + 
563.24 O.OOOE+OO -

3.85E+03 
1.536E+00 8.92E+01 6.20E+01 G 
5.195E+00 1.26E+02 1.83E+01 G 
6.405E+00 9.92E+01 8.94E+OO GA 
3.024E+00 1.07E+02 3.41E+01 GA 

7.54E+02 
1.147E+00 5.53E+02 9.76E+01 G 
1.276E+00 1.03E+02 8.55E+01 G 
8.104E+00 1.45E+02 1.54E+01 G 
1.354E+01 5.65E+02 8.69E+00 G 
1.711E+01 1.00E+03 8.35E+00 G 

1.10E+04 
661.66-7.256E-02 ?( 1.070E+00 3.96E+02 8.52E+01 G 

165.85 2.121E-01 
1.38E+02 

8.813E-01 1.22E+02 7.99E+01 G 

1.28E+01 
537.26 9.368E-01 ?( 3.593E+00 1.10E+02 2.44E+01 G 
162.66 2.818E+00 &( 1.181E+01 1.24E+02 6.22E+00 G 
304.85 O.OOOE+OO & 2.462E+01 1.00E+03 4.29E+00 G 

1.28E+01 
1596.21-1.636E-01 ?( 1.535E+00 2.46E+02 9.54E+01 G 
487.02 3.530E-02 % 1.977E+00 1.52E+03 4.55E+01 G 
328.76 1.015E+00 ?( 4.000E+00 1.15E+02 2.03E+01 G 
815.77 1.057E+00 ?( 4.277E+00 1.15E+02 2.33E+01 G 

3.25E+01 
145.44 1.526E-02 %( 1.492E+00 2.81E+03 4.82E+01 G 

2.85E+02 
133.54 1.355E+00 &( 6.273E+00 1.36E+02 1.11E+01 G 

696.54 3.925E-03 %( 
618.06-9.814E-02 + 
476.81-2.407E-01 + 

344.29 8.148E-01 &( 
1112.07 1.365E+00 ?( 

121.78 3.994E 01 ?( 
778.92-7.366E-01 + 
964.11-1.377E+00 + 

3.63E+02 
1.214E+00 8.38E+03 9.90E+01 G 
1.098E+00 3.10E+02 9.91E+01 G 
2.139E+00 2.48E+02 4.20E+01 G 

4.94E+03 
3.221E+00 1.15E+02 2.65E+01 G 
1.092E+01 
2.257E+00 
9.209E+00 
1.220E+01 

2.20E+02 
1.65E+02 
3.42E+02 
2.49E+02 

1.36E+01 
2.86E+01 
1.29E+01 
1.46E+01 

G 
G 
G 
G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 
244.69-6.621E+00 & 1.534E+01 6.99E+01 7.58E+00 G 

1408.00 O.OOOE+OO - 3.062E+00 1.00E+03 2.10E+01 GA 

EU-154 I 7.1205E-01 3.14E+03 
873.23 7.782E-01 ? ( 7.564E+00 2.57E+02 1.23E+01 G 
123.10 6.150E-01 ( 1.802E+00 8.76E+01 4.08E+01 G 

1274.54-6.727E-02 % 5.069E+00 2.02E+03 3.52E+01 G 
723.36 O.OOOE+OO & 9.338E+00 1.00E+03 2.02E+01 G 

1004.77 1.502E-02 % 6.812E+00 1.18E+04 1.80E+01 G 
996.33 1.009E+00 ? ( 1.158E+01 3.09E+02 1.06E+01 G 

EU-155 I 4.9464E-01 1.81E+03 
105.31 5.253E-01 ? ( 3.471E+00 1.94E+02 2.12E+01 G 

86.54 4.735E-01 ? ( 2.754E+00 1.71E+02 3.07E+01 G 

HF 181 F 1.0029E-01 4.24E+01 
482.00 O.OOOE+OO &( 9.379E-01 1.00E+03 8.05E+01 G 
133.02 2.867E-01 & ( 1.695E+00 1.74E+02 4.33E+01 G 
345.83-1.349E-01 % 6.378E+00 1.33E+03 1. 51E+01 G 
136.30-6.283E+00 + 1.399E+01 6.73E+01 5.85E+00 G 

Ta 182 F 4.6171E+00 1.14E+02 
1121.30 4.617E+00 ? ( 4.850E+00 3.52E+01 3.49E+01 G 
1221.41 5.461E-01 - 5.375E+00 2.66E+02 2.70E+01 G 
1189.05-1.973E+00 1.071E+01 1.53E+02 1. 62E+01 G 

Hg-203 F 1.7218E 01 4.66E+01 
279.20-1.722E-01 ?( 1.097E+00 1.84E+02 8.15E+01 G 

TL-208 N 4.2447E+00 6.98E+02 
583.02 4.325E+00 (P 7.238E-01 1.16E+01 8.45E+01 G 
277.28 3.615E+00 &( 1.143E+01 9.33E+01 6.31E+00 G 
860.56 4.021E+00 ? ( 9.927E+00 7.37E+01 1.24E+01 G 

pm-146 c 1. 4568E- 01 2.02E+03 
747.16-1.762E-01 &( 2.563E+00 3.83E+02 3.40E+01 G 
735.72 6.321E-01 ? ( 4.821E+00 2.11E+02 2.25E+01 G 
453.88-2.607E-01 + 1.673E+00 1. 84E+02 6.50E+01 G 

y-88 F 2.7922E-01 1.07E+02 
898.04 2. 792E-01 ? ( 9.841E-01 1. 00E+02 9.37E+01 G 

1836.06 O.OOOE+OO - 2.737E+00 1.00E+03 9.92E+01 G 

Cd-109 F 1.7507E+01 4.53E+02 
88.04 1.751E+01 &( 2.497E+01 4.40E+01 3.79E+00 G 



TestAmerica St. Louis

LOT # F2F140417 124 of 385

ORTEC g v - i (3263) Env32 G53W4.25 7/6/2012 4:20:28 PMPage 11 
TestAmerica Spectrum name: 8 MT44C1AC 20121549.An1 - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PB-210 N 1.3906E+01 8.14E+03 
46.54 1.391E+01 ?( 3.415E+01 7.39E+01 4.25E+00 G 

PB 212 N 1.1668E+01 6.98E+02 
238.63 1.167E+01 (P 1.705E+00 7.26E+00 4.33E+01 G 
300.03 1.494E+01 + 2.428E+01 5.04E+01 3.28E~OO GA 

PB-214 N 1.6657E+01 5.84E+05 
351.93 1.606E+01 @(P 1.809E+00 7.97E+00 3.76E+01 G 
295.09 1.782E+01 (P 3.657E+00 1.12E+01 1.93E+01 G 
242.00 1. 685E+01 1. 222E+01 2.43E+01 7.43E+00 GA 

BI-207 c -9.7259E-02 1.18E+04 
569.70-3.915E-01 ?(P 1.361E+00 1.36E+02 9.77E+01 G 

1063.66 2.887E-01 ?(P 1.931E+00 1.19E+02 7.45E+01 G 

BI 212 N 8.0132E+00 6.98E+02 
727.33 8.013E+00 ? ( 8.690E+00 3.66E+01 1.18E+01 G 
785.51 6.021E+01 + 1.032E+02 5.35E+01 1.10E+00 GA 

BI-214 N 1.7543E+01 5.84E+05 
609.31 1.701E+01 (P 1.426E+00 7.82E+00 4.61E+01 G 

1120.29 2.089E+01 + p 6.690E+00 1. 90E+01 1.51E+01 G 
1764.49 1.913E+01 ?(P 1.040E+01 2.24E+01 1. 54E+01 G 

BI-210M T -4.5832E 01 1.10E+09 
265.83-4.583E-01 ? ( 1.709E+00 1.10E+02 5.00E+01 G 
304.90 O.OOOE+OO & 3.773E+00 1.00E+03 2.80E+01 G 

RA-224 N 1.6896E+01 6.98E+02 
240.99 1. 690E+01 3.323E+01 5.98E+01 4.10E+00 G 

AC-228 N 1. 3 607E+01 2.10E+03 
911.16 1.309E+01 2.684E+00 1.51E+01 2.90E+01 G 
968.97 7.497E+00 - 8.090E+00 3.62E+01 1.75E+01 G 
338.32 1.486E+01 * ( 6.263E+00 2.04E+01 1. 20E+01 G 

93.35 7.670E+00 - 1.586E+01 6.27E+01 5.56E+00 XA 

TH 227 N 3.2345E+00 7.95E+03 
235.97 3.234E+00 5.553E+00 5.29E+01 1.23E+01 G 

50.14-4.413E-01 & 1.953E+01 1. 29E+03 8.00E+00 G 
256.24-7.465E-02 % 1.004E+01 3.75E+03 7.00E+00 G 

TH-229 N 6.0042E 01 2.68E+06 
193.51 6.004E-01 & ( 1.982E+01 9.52E+02 4.40E+00 G 
210.85-5.984E+00 + 2.554E+01 1.25E+02 2.99E+00 G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

TH-234 N 2.7937E+01 
63.29 2.794E+01 *(P 2.581E+01 
92.59 1.032E+01 - p 1.593E+01 

PA-231 N 5.7922E+00 
302.65-6.280E+00 ? ( 3.258E+01 
300.07 1.993E+01 ? ( 3.238E+01 

PA-233 c 1.0496E+00 
312.01-1.438E-01 ? ( 2.621E+00 
300.18 7.979E+00 ? ( 1.248E+01 

PA-234 N -7.1774E-01 
131.29-7.177E-01 &( 4.482E+00 
946.02 O.OOOE+OO + 1.073E+01 
569.47-3.226E+00 + 1. 54 7E+01 
883.24-8.903E-01 + 1.246E+01 
880.53 3.210E+00 ? 1.799E+01 

PA-234M N 9.0902E+00 
1001.00 9.090E+00 ?(P 1.619E+02 

766.41 8.817E+00 % p 4.628E+02 

U-235 N 2.2342E+00 
143.79 2.421E+00 ?(P 6.888E+00 
205.33-3.281E-Ol % p 1.655E+01 
163.38 1.832E+00 &(P 1.507E+01 

AM 241 T 1.2017E+00 
59.54 1.202E+00 ?{ 2.986E+00 

Np 237 F -3.2038E+00 
86.49 3.204E+00 ?( 8.161E+00 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

1.63E+12 
2.44E+01 3.81E+00 
2.06E+01 5.58E+00 

1.20E+07 
1. 51E+02 2.88E+00 
5.04E+01 2.46E+00 

7.82E+08 
5.18E+02 3.60E+01 
4.87E+01 6.20E+00 

1.63E+12 
1. 84E+02 1. 80E+01 
1.00E+03 1.34E+01 
1.39E+02 8.20E+00 
3.78E+02 9.60E+00 
1.55E+02 6.00E+00 

1.63E+12 
1.29E+02 8.37E 01 
5.51E+02 2.94E-01 

2.57E+11 
6.42E+01 l.lOE+Ol 
1.06E+03 5.01E+00 
1. 43E+02 5.08E+00 

1.58E+05 
7.48E+01 3.59E+01 

2.14E+06 
7.68E+01 1.31E+01 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 

G 
G 

G 
G 

G 
G 

G 
G 
G 
G 
GA 

G 
G 

G 
G 
G 

G 

G 
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& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
s - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S CARD E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

PB 210 46.82 114. 21. 0.012 73.92 1.391E+01 
AM-241 59.29 129. 22. 0.012 74.79 1.202E+00 
BA-133 81.13 214. -20. -0.011 107.06 -8.432E-01 
Np 237 85.70 249. -30. 0.017 76.76 -3.204E+00 
EU-155 84.53 153. 10. 0.006 171.41 4.735E-01 
Cd-109 87.52 196. 48. 0.026 44.02 1.751E+01 
EU-155 106.16 128. 8. 0.005 193.83 5.253E 01 
EU-152 120.38 95. 9. 0.005 165.47 3.994E-01 
C0-57 120.33 85. 11. 0.006 126.74 1.663E-01 
EU-154 122.97 125. 19. 0.010 87.61 6.150E-01 
PA-234 130.67 146. -9. -0.005 183.71 -7.177E-01 
HF-181 133.00 118. 9. 0.005 173.50 2.867E-01 
CE-144 134.20 105. 11. 0.006 136.35 1.355E+00 
HF-181 135.56 146. -26. -0.015 67.32 -6.283E+00 
C0-57 136.92 78. 34. 0.019 40.60 4.407E+00 
U-235 143.91 116. 19. 0.010 64.16 2.421E+00 p 

Ba-140 163.26 92. 11. 0.006 123.52 2.818E+00 
U-235 163.19 100. 6. 0.003 143.05 1.832E+00 p 

CE-139 166.17 86. 11. 0.006 122.39 2.121E-01 
TH-229 192.91 106. 2. 0.001 951.61 6.004E-01 
TH-229 212.60 69. -10. -0.005 125.26 -5.984E+00 
EU-152 244.46 132. 24. -0.014 69.93 6.621E+00 
BI-210M 266.18 60. -10. -0.006 109.76 -4.583E-01 
Hg-203 279.15 61. -6. -0.003 184.43 1.722E-01 
I-131 283.25 42. -5. -0.003 199.53 1.787E+00 
PA-231 299.95 42. 20. 0.011 50.41 1.993E+01 
PA-233 299.93 39. 20. 0.011 48.74 7.979E+00 
PA- 231 302.21 59. -7. -0.004 150.88 -6.280E+00 
BA-133 302.18 61. -9. -0.005 126.03 -1.207E+00 
PA-233 311.73 57. 2. -0.001 517.89 -1.438E-01 
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Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 

La-140 329.45 37. 8. 0.004 114.89 1.015E+00 
EU-152 343.49 39. 9. 0.004 115.25 8.148E-01 
BA-133 354.60 46. -11. -0.006 89.24 -5.100E-01 
I-131 363.69 33. 8. 0.005 103.84 2.858E 01 
BA-133 380.24 13. 6. 0.003 99.25 1.861E+00 
SN-113 390.20 38. -6. 0.004 141.07 2.999E-01 
SB-125 429.10 37. -8. -0.004 118.25 -8.286E-01 
AG-108M 434.08 26. 3. 0.002 214.21 1.257E-01 
pm-146 454.35 40. -5. -0.003 183.90 -2.607E-01 
SB-125 465.85 28. -8. -0.004 100.15 -2.629E+00 
PM-144 477.55 24. -3. 0.002 248.16 2.407E-01 
BE-7 478.01 21. -2. -0.001 343.84 -6.466E-01 
RH-106 510.67 26. 43. 0.024 22.83 7.941E+00 
Ba 140 536.36 18. 6. 0.003 110.40 9.368E-01 
CS-134 570.09 36. -6. -0.003 144.92 -1.612E+00 
PA-234 570.11 37. -7. -0.004 138.55 -3.226E+00 
BI-207 570.51 42. -9. -0.005 135.70 -3.915E 01 p 

SB-124 602.81 22. 8. 0.004 88.89 3.488E 01 
CS-134 602.93 26. -1. -0.001 553.27 5.713E-02 
RU-103 609.23 23. 152. 0.084 9.25 1.135E+02 
PM-144 617.74 23. -2. -0.001 310.25 -9.814E-02 
SB-125 635.81 18. -2. -0.001 269.14 -9.060E-01 
I-131 636.32 17. -1. 0.000 795.52 -4.569E-01 
CS-137 660.49 14. -1. -0.001 396.03 -7.256E 02 
NB 94 703.56 16. 1. 0.000 677.77 4.209E-02 
SB-124 724.35 40. -10. -0.006 92.45 -4.694E+00 
pm-146 735.78 16. 3 . 0.002 210.97 6.321E-01 
pm-146 743.92 10. -1. -0.001 382.83 -1.762E-01 
EU-152 778.56 18. -2. -0.001 342.15 -7.366E-01 
cs 134 795.06 14. 6. 0.003 103.39 3.553E-01 
cs 134 802.47 17. 1. 0.001 565.05 -6.464E-01 
co 58 810.29 15. 3. 0.002 175.92 1.777E-01 
La-140 815.82 11. 4. 0.002 114.64 1.057E+00 
Co-56 846.68 19. -4. -0.002 151.02 -2.426E-01 
NB-94 871.02 22. -4. -0.002 187.24 -2.121E-01 
EU-154 869.54 8. 2. 0.001 257.15 7.782E-01 
PA-234 878.79 11. 3 . 0.002 155.25 3.210E+00 
PA-234 883.09 14. -1. -0.001 377.63 -8.903E-01 
Sc-46 889.50 16. -2. -0.001 267.53 -1.283E 01 
y-88 897.67 8. 4. 0.002 100.33 2.792E-01 
EU-152 963.64 30. 3. -0.002 249.44 -1.377E+00 
EU-154 996.63 12. 2. 0.001 308.55 1.009E+00 
PA-234M 1001.23 15. 1. 0.001 128.97 9.090E+00 p 
Co-56 1037.90 9. 2. 0.001 188.60 1.155E+00 
RH-106 1050.87 17. -4. -0.002 161.06 -1.682E+01 
BI-207 1063.21 15. 3. 0.002 119.28 2.887E-01 p 
FE-59 1099.86 21. -5. -0.003 139.81 -6.088E-01 
EU-152 1111.13 15. 3. 0.001 220.21 1.365E+00 
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Nuclide 
ZN-65 
Sc 46 
Ta-182 
Ta-182 
Ta-182 
Co-56 
FE-59 
C0-60 
La-140 
Co-56 

Channel 
1115.78 
1120.31 
1120.31 
1189.12 
1218.00 
1238.11 
1292.38 
1332.18 
1595.57 
1770.05 

Energy Background Net area Cnts/sec 
-0.003 159.17 

Uncert FWHM 
-7.741E-01 
1.620E+00 
4.617E+00 

35. -5. 
20. 23. 
20. 22. 
19. -4. 
12. 2. 

9. 20. 
10. 2. 

9. 
7. 
9. 

P - Peakbackground subtraction 

1. 
-2. 
-3. 

0.013 35.21 
0.012 35.23 

-0.002 153.25 
0.001 265.70 
0.011 30.90 
0.001 231.03 
0.001 328.18 
0.001 246.40 

-0.001 172.68 

-1.973E+00 
5.461E-01 
2.376E+00 
3.882E-01 
1.097E 01 

-1.636E-01 
-1.797E+00 

***** S U M M A R Y 0 F N U C L I D E S I N S A M P L E 
1 Sigma 

***** 

Nuclide 
Time of Count 

Activity 
Bq/Sample 

BE-7 #A 
NA-22 #A 
K-40 
Sc-46 #A 
CR 51 #A 
MN-54 #A 
FE-59 #A 
Co-56 #A 
C0-57 #A 
C0-58 #A 
C0-60 #A 
ZN-65 #A 
NB-94 #A 
ZR-95 #A 
NB-95 #A 
RU-103 #A 
RH 106 #A 
AG-108M#A 
AG llOM#A 
SN-113 #A 
SB-124 #A 
SB-125 #A 
I-131 #A 
BA-133 #A 
CS 134 #A 
CS-137 #A 
CE-139 #A 
Ba-140 #A 
La 140 #A 
CE 141 #A 

-2.4187E 02 
1.6806E+02 
7.4598E-01 
O.OOOOE+OO 
O.OOOOE+OO 

-1.7680E-01 
8.2742E-01 
6.3677E-01 
1.7769E 01 
1.0966E-01 

-7.7412E-01 
-4.2092E-02 

9.9740E 03 
1.0003E-02 

-1.9992E 02 
6.2949E-02 
1.2575E-01 
O.OOOOE+OO 

-2.9987E-01 
3.4881E-01 
8.2863E 01 
2.8582E-01 

-5.1001E-01 
1.3549E-01 

-7.2560E-02 
2.1214E-01 
1.3191E+00 
2.1299E-01 
1.5262E 02 

Time Corrected 
Activity 

Bq/Sample 

6.4665E-01 
-2.4187E-02 

1.6806E+02 
7.4598E-01 
O.OOOOE+OO 
O.OOOOE+OO 

-1.7680E-01 
8.2742E-01 
6.3677E-01 
1.7770E-01 
1.0966E-01 
7.7412E-01 

-4.2092E-02 
9.9741E-03 
1.0003E-02 

-1.9992E-02 
6.2949E-02 
1.2575E-01 
O.OOOOE+OO 

-2.9987E-01 
3.4881E-01 

-8.2863E-01 
2.8584E-01 

-5.1001E-01 
1.3549E-01 

-7.2560E 02 
2.1214E-01 
1.3191E+00 
2.1300E-01 
1.5262E-02 

Uncertainty 
Counting 

3.438E+02% 
1.976E+03% 
7.089E+00% 
3.521E+01% 
1.000E+03% 
1.000E+03% 
1. 350E+02% 
3.090E+01% 
4.060E+01% 
1.759E+02% 
3.282E+02% 
1.592E+02% 
6.778E+02% 
5.084E+03% 
3.828E+03% 
1.531E+03% 
4.383E+03% 
2.142E+02% 
5.000E+02% 
1.411E+02% 
8.889E+01% 
1.182E+02% 
1.038E+02% 
8.924E+01% 
1.034E+02% 
3.960E+02% 
1.224E+02% 
8.283E+01% 
9.835E+01% 
2.811E+03% 

MDA 
Bq/Sample 

8.07E+00 
1.79E+00 
6.22E+00 
1.25E+00 
1.01E+01 
1.45E+00 
2.99E+00 
1.30E+00 
7.16E-01 
1.13E+00 
1.37E+00 
4.29E+00 
1.06E+00 
1.92E+00 
1.40E+00 
l.llE+OO 
1.03E+01 
9.57E-01 
1.11E+00 
1. 46E+00 
1.06E+00 
3.37E+00 
1.02E+00 
1.54E+00 
1.15E+00 
1.07E+00 
8.81E-01 
3.59E+00 
1.53E+00 
1.49E+00 
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Spectrum name: 8 MT44C1AC 20121549.An1 

CE-144 #A 
PM-144 #A 
EU-152 #A 
EU-154 #A 
EU-155 #A 
HF 181 #A 
Ta 182 #A 
Hg 203 #A 
TL-208 
pm-146 #A 
y-88 #A 
Cd-109 #A 
PB 210 #A 
PB-212 
PB-214 
BI-207 #A 
BI 212 A 
BI 214 
BI 210M#A 
RA-224 A 
AC-228 
TH-227 A 
TH-229 #A 
TH 234 
PA-231 #A 
PA-233 #A 
PA-234 #A 
PA-234M#A 
U-235 #A 
AM 241 #A 
Np-237 #A 

1.3551E+00 
-3.9246E-03 
7.5120E 01 
7.1205E-01 
4.9464E-01 
1.0029E-01 
4.6171E+00 

-1.7218E 01 
4.2447E+00 
1.4568E-01 
2.7922E-01 
1.7507E+01 
1.3906E+01 
1.1668E+01 
1.6657E+01 

-9.7259E-02 
8. 0132E+00 
1.7543E+01 

-4.5832E-01 
1.6896E+01 
1.3607E+01 
3.2345E+00 
6.0042E-01 
2.7937E+01 
5.7922E+00 
1.0496E+00 

-7.1774E-01 
9.0902E+00 
2.2342E+00 
1.2017E+00 

-3.2038E+00 

1.3551E+00 
-3.9246E-03 
7.5120E 01 
7.1205E-01 
4.9464E-01 
1.0029E-01 
4.6171E+00 

-1.7218E-01 
4.2447E+00 
1.4568E-01 
2.7922E-01 
1.7507E+01 
1.3906E+01 
1.1668E+01 
1.6657E+01 

-9.7259E-02 
8.0132E+00 
1.7543E+01 

-4.5832E 01 
1.6896E+01 
1.3607E+01 
3.2345E+00 
6.0042E-01 
2.7937E+01 
5.7922E+00 
1.0496E+OO 
7.1774E 01 
9.0902E+00 
2.2342E+00 
1.2017E+OO 

-3.2038E+00 

1.364E+02% 
8.380E+03% 
9.953E+01% 
8.761E+01% 
1.294E+02% 
1.735E+02% 
3.523E+01% 
1.844E+02% 
1.193E+01% 
2.110E+02% 
1.003E+02% 
4.402E+01% 
7.392E+01% 
7.468E+00% 
6.956E+00% 
1. 254E+02% 
3.664E+01% 
7.937E+00% 
1.098E+02% 
5.978E+01% 
1. 270E+01% 
5.295E+01% 
9.516E+02% 
3.450E+01% 
5.041E+01% 
4.874E+01% 
1.837E+02% 
4.561E+02% 
8.417E+01% 
7.479E+01% 
7.676E+01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halfl limit exceeded 

6.27E+00 
1. 21E+00 
3.22E+00 
7.56E+00 
3.47E+00 
9.38E-01 
4.85E+00 
1.10E+00 
7.24E-01 
2.56E+00 
9.84E-01 
2.50E+01 
3.42E+01 
1. 70E+00 
1.81E+00 
1.36E+00 
8.69E+00 
1.43E+00 
1.71E+00 
3.32E+01 
2.68E+00 
5.55E+00 
1.98E+01 
2.58E+01 
3.26E+01 
2.62E+00 
4.48E+00 
1.62E+02 
6.89E+00 
2.99E+00 
8.16E+00 

S U M M A R Y --------- ----------------
Total Activity ( 256.0 to 2000.0 keV) 2.879E+02 Bq/Sample 
Total Decayed Activity ( 256.0 to 2000.0 keV) 2.8786398E+02 Bq/Sample 
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Test America St. Louis Spectrum ID; 10_MT51N1AA_20121468 

Sample Description: 2167092 MT51N1AA F2F150000-092B . 
Detector: Ge10 S/N08316756-
Batch ID: 2167092 

Work Order Number: MT51N1AA ' 
Lot Number: F2F150000-092B 

Decay to Time: 
Acquisition Time: 

Analysis Time: 
Analysis Quantity: 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide Activity 
Bq/Sample 

7/6/2012 15:51 ~ Live 
7/6/2012 15:51:32 Real 
7/6/2012 16:22 Dead 
1.000E+00 Sample 

10 Soil TunaCan.Clb 
- -

10 Soil TunaCan 90099 032812 
4/2/2012 15:35 
2/23/2012 09:27 
Client_Routine Long_Rev1.lib 
10 2012-07-0 0351.PBC · 

1-Sigma 1-Sigma 
Counting Counting 
Uncert Uncert 

% Bq/Sample 

Time: 1800 . 
Time: 1805 
Time: 0.30 

1-Sigma 
Total 
Uncert 
Bq/Sample 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 
----------- ------ -- ----------- -- ------------

BE-7 -7.789E-01 232.7 1.812E+00 1.813E+00 6.572E+00 
NA-22 -7.767E-02 241.0 1.872E-01 1.872E-01 7.492E-01 
K-40 -2.798E+00 2000.0 5.596E+01 5.596E+01 8.345E+00 
Sc-46 1.358E-01 109.2 1.484E-01 1.486E-01 3.704E 01 
CR-51 6.917E 01 199.0 1.376E+00 1. 3 77E+00 4.983E+00 
MN-54 7.039E-02 268.3 1.889E-01 1.889E 01 7.221E-01 
FE-59 O.OOOE+OO 707.1 1.478E-01 1. 478E 01 2.589E+00 
Co-56 -1.954E-02 1014.0 1.982E-01 1.982E-01 7.763E-01 
C0-57 -6.206E-02 153.7 9.541E 02 9.547E-02 3.394E-01 
C0-58 3.036E 02 659.3 2.002E-01 2.002E-01 7.754E-01 
co 60 1.454E-01 201.5 2.931E-01 2.932E-01 1.094E+00 
ZN-65 -2.573E-01 257.3 6.620E-01 6.621E 01 2.424E+00 
NB-94 -1.624E-01 171.8 2.789E-01 2.790E-01 9.933E-01 
ZR-95 -1.148E-01 274.1 3.147E-01 3.147E-01 1.208E+00 
NB-95 -5.759E-02 339.0 1.952E-01 1.952E-01 7.430E-01 
RU-103 2.969E-02 574.3 1.705E-01 1.705E-01 6.488E-01 
RH-106 O.OOOE+OO 707.1 5.479E-01 5.479E-01 5.456E+00 
AG-108M 8.616E-02 213.2 1.837E-01 1.838E-01 6.682E-01 
AG-110M 7.482E-02 88.6 6.630E-02 6.641E-02 1.016E+00 
SN-113 -1.731E-02 1057.0 1.830E-01 1. 830E 01 7.128E-01 
SB 124 8.772E-02 259.6 2.277E-01 2.278E-01 8.294E-01 
SB-125 -7.449E 02 814.6 6.068E-01 6.068E-01 2.248E+00 
I-131 9.963E-02 155.2 1.547E-01 1.548E-01 5.612E 01 
BA-133 9.719E-02 251.7 2.446E-01 2.446E-01 8.906E-01 
CS-134 2.597E-01 99.2 2.576E 01 2.579E-01 7.363E-01 
CS-137 -2.579E-01 272.4 7.027E-01 7.028E-01 1.007E+00 
CE-139 2.178E-03 5304.0 1.155E-01 1.155E-01 4.316E-01 
Ba-140 5.057E-01 89.0 4.498E-01 4.506E-01 2.790E+00 
La-140 6.476E-02 180.4 1.168E-01 1.169E 01 6.097E-01 
CE-141 -1.111E-01 199.4 2.215E-01 2.216E-01 7.849E-01 
CE-144 -6.295E-01 146.1 9.197E-01 9.202E 01 3.222E+00 
PM-144 -1.580E-01 182.0 2.876E-01 2.878E 01 1.023E+00 
EU-152 5.037E-01 107.7 5.423E-01 5.429E-01 2.374E+00 
EU-154 9.738E-01 217.9 2.122E+00 2.123E+00 7.775E+00 
EU-155 -3.040E 02 1590.0 4.833E-01 4.833E-01 1.755E+00 
HF-181 9.777E-02 227.5 2.224E-01 2.225E-01 8.111E-01 
Ta-182 O.OOOE+OO 707.1 1.718E-01 1.718E 01 1.266E+00 
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Hg-203 
TL-208 
pm-146 
y-88 
Cd-109 
PB-210 
PB-212 
PB-214 
BI-207 
BI-212 
BI-214 
BI-210M 
RA-224 
AC-228 
TH-227 
TH-229 
TH-234 
PA-231 
PA-233 
PA-234 
PA-234M 
U-235 
AM-241 
Np-237 

Total 

7.594E-02 
-2.123E-01 
-4.952E-01 
1.680E-02 

-5.938E-02 
-1.095E+00 
-1. 380E-Ol 
-3.552E-01 

8.815E-02 
2.930E 01 

-1.939E-01 
-2.626E-02 
-3.124E+00 
-2.322E-03 
1.126E-01 
1.482E+00 

-2.778E+00 
8.924E+00 

-2.376E-01 
5.726E-01 
2.018E+01 
7.668E 01 
4.257E-01 

-5.705E 01 

3.558E+01 

Analyst: Kristen Maas 

221.8 
1023.0 
147.0 

1163.0 
4426.0 

638.3 
339.6 
315.2 
198.6 
577.7 
243.1 

1042.0 
140.7 
379.0 
156.9 
169.6 
229.3 
50.2 

179.8 
94.9 

146.3 
125.3 

89.0 
144.7 

1.684E-01 
2.172E+00 
7.278E-01 
1.954E-01 
2.628E+00 
6.986E+00 
4.685E-01 
1.120E+00 
1.751E-01 
1.692E+00 
4.714E-01 
2.736E 01 
4.396E+00 
8.802E-03 
1.766E-01 
2.514E+00 
6.372E+00 
4.483E+00 
4.273E 01 
5.433E-01 
2.952E+01 
9.604E-01 
3.788E-01 
8.256E-01 

1.685E-01 
2.172E+00 
7.283E-01 
1.954E-01 
2.628E+00 
6.986E+00 
4.686E-Ol 
1.120E+00 
1.752E-01 
1.693E+00 
4.715E-01 
2.736E-01 
4.400E+00 
8.803E-03 
1. 768E-01 
2.516E+00 
6. 3 74E+00 
4.510E+00 
4.274E-01 
5.441E-01 
2.953E+01 
9.612E 01 
3.795E-01 
8.262E-01 

Reviewer:~ 
Review Date: 1\e,\,1...-

6.070E-01 
1.066E+00 
2.600E+00 
7.825E-01 
9.637E+00 
2.485E+01 
1. 3 72E+00 
1. 833E+00 
6.865E-01 
6.751E+00 
2.054E+00 
1.008E+00 
1. 521E+01 
2.914E+00 
4.475E+00 
8.940E+00 
1.858E+01 
1. 404E+Ol 
1.523E+00 
1.706E+00 
1.144E+02 
3.348E+00 
1. 334E+00 
2.885E+00 
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ORTEC g v 
I 

T~~tAmer1ca, Inc 
i (3263) Bnv32 G53W4.25 7/6/2012 4;22;21 PMPage 1 

Spectrum nams: 1D_MT51N1AA_20121468.Anl 

Sample description 
2167092 MT51N1AA F2F150000 092B 

Spectrum Filename: C:\User\SPC\Detl0\10 MT51NlAA 20121468.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
GelD S/N08316756 

Calibration 
lename: 

7/6/2012 3:51:32 PM 
1800 
1805 

0.30 % 
10 

10 Soil TunaCan.Clb - -
10 Soil TunaCan 90099 032812 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log {Eff) : 

Below the Knee: 
Log {Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/23/2012 9:27:47 AM 
0.044 keV 
0.250 keV/channel 

-1.974E-08 keV/channelA2 

4/2/2012 3:35:54 PM 
165.85 keV 

Quadratic Uncertainty 0.76% 
-5.833467E-01 + ( 3.986081E-Ol*Log(E) ) + 

( -2.634340E 02*Log(E)A2 ) 
Quadratic Uncertainty = 1.87 % 
2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
( -1.001096E+00*Log(E)A2 ) 

Client Routine Long_Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.56keV) 

8000 { 1999.70keV) 
1000.000% 

3 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 
1.0000E+00 
Reg. Guide 4.16 Method 

l.OOOOE+OO) = 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

G53W4.25 7/6/2012 4:22:21 PMPage 2 
Spectrum name: 10_MT51N1AA_20121468.An1 

4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections Status Comments 
7/6/2012 3:51:00 PM Decay correct to date: YES 

Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

total peaks alloc. 7 cutoff: 
Energy Calibration 

Normalized diff: 

***** s U M M A R y 0 F p 

Peak Area Uncert FWHM 
Energy 

4 36. 27.22 0.52 
49.64 4. 178.34 0.83 
59.02 8. 62.80 0.84 
63.33 -6. 35.81 0.84 

92.66 41. 21.61 0.53 
122.94 2. 333.76 0.91 
143.67 3. 68.57 0.93 
162.87 7. 88.95 0.95 

163.28 5. 83.47 0.95 

193.19 4. 169.60 0.98 
205.69 -1. 357.04 0.99 
238.31 -3. 52.82 1. 02 
241.53 1. 163.66 1. 03 
256.95 2. 399.90 1. 04 
278.82 3. 221.83 1.06 
301.70 11. 50.24 1. 09 
320.33 3. 198.99 1.10 
328.84 3. 180.42 1.11 
338.72 2. 111.24 1.12 

NO 
NO 
NO 

5.00E+01% 

0.0083 

E A K S I 
Corrctn 
Factor 

2.005E-02 
2.267E-02 
2.887E 02 
3.101E 02 

4.097E-02 
4.173E 02 
3.936E-02 
3.631E-02 

3.619E 02 

3.296E-02 
3.166E-02 
2.857E-02 
2.830E 02 
2.720E-02 
2.563E-02 
2.423E-02 
2.330E-02 
2.286E-02 
2.241E 02 

10 2012-07-01 0351.PBC 
7/l/2012 3:51~20 AM 

N RANGE ***** 
Nuclide Brnch. Act. Nuc 
Energy Ratio Bq/Sampl 

46.54 4.250 PBC<MDA PB210 
50.14 8.000 PBC<MDA TH227 
59.54 35.900 PBC<MDA AM241 
63.29 3.810 PBC<MDA TH234 
63.29 3.810 PBC<MDA TH234 
92.59 5.584 PBC<MDA TH234 

123.10 40.790 PBC<MDA EU154 
143.79 10.960 PBC<MDA U235 
162.66 6.220 PBC<MDA Ba140 
163.38 5.080 PBC<MDA U235 
162.66 6.220 PBC<MDA Ba140 
163.38 5.080 PBC<MDA U235 
193.51 4.400 PBC<MDA TH229 
205.33 5.010 PBC<MDA U235 
238.63 43.300 PBC<MDA PB212 
242.00 7.430 PBC<MDA PB214 
256.24 7.000 PBC<MDA TH227 
279.20 81.460 PBC<MDA Hg203 
302.65 2.880 PBC<MDA PA231 
320.08 9.940 PBC<MDA CR51 
328.76 20.300 PBC<MDA La140 
338.32 12.010 PBC<MDA AC228 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

pk energy 
352.09 
356.22 
362.92 
433.56 
453.30 
497.08 
511.10 
537.55 
569.99 

570.10 

570.22 

582.01 
610.41 
658.65 
726.74 
778.84 
802.34 
810.36 
835.23 
911.84 
963.88 
968.02 

1000. 92 
1120.07 

1120.14 

1407.58 
1762.93 

area uncert 
-5. 98.92 
2. 251.67 
3. 155.25 
3. 213.23 
2. 263.58 
1. 574.30 

25. 31.32 
1. 449. 63 
2. 85.85 

5. 94.88 

5. 99.20 

-5. 452.79 
3. 148.31 
6. 88.61 
1. 152.43 
2. 200.40 
4. 125.75 
1. 659.35 
1. 268.34 

-1. 128.63 
5. 107.66 

-1. 424.84 
3. 76.47 
2. 95.40 

5. 109.24 

1. 273.02 
1. 106.23 

fwhm 
1.13 
1.14 
1.15 
1.21 
1.23 
1.27 
1.29 
1. 31 
1.34 

1.34 

1. 34 

1. 35 
1. 38 
1.42 
1. 48 
1.53 
1. 55 
1. 56 
1. 58 
1. 64 
1.69 
1. 69 
1. 72 
1. 82 

1. 82 

2.04 
2.30 

G53W4.25 7/6/2012 4:22:21 PMPage 3 
Spectrum name: 10_MT51N1AA_20121468.An1 

corr 
2.179E-02 
2.161E-02 
2.126E-02 
1.877E-02 
1. 817E-02 
1.701E 02 
1.666E-02 
1.608E-02 
1. 540E-02 

1.541E-02 

1. 541E 02 

1.514E-02 
1.464E-02 
1.386E-02 
1. 286E 02 
1. 222E-02 
1.195E-02 
1.185E-02 
1.160E-02 
1.085E 02 
1.040E-02 
1.036E-02 
1. 011E 02 
9.271E-03 

9.270E-03 

7.767E-03 
6.504E 03 

nuclide 
351.93 
356.00 
364.48 
433.94 
453.88 
497.05 
511.86 
537.26 
569.32 
569.47 
569.70 
569.32 
569.47 
569.70 
569.32 
569.47 
569.70 
583.02 
610.30 
657.76 
727.33 
778.92 
801.95 
810.78 
834.85 
911.16 
964 .11 
968.97 

1001.00 
1120.29 
1120.55 
1120.29 
1120.55 
1408.00 
1764.49 

brnch. 
37.600 
62.050 
81.700 
90.480 
65.000 
90.900 
20.000 
24.390 
15.380 

8.200 
97.740 
15.380 

8.200 
97.740 
15.380 

8.200 
97.740 
84.500 

5.750 
94.640 
11.820 
12.940 

8.690 
99.460 
99.980 
29.000 
14.605 
17.460 

0.837 
15.100 
99.987 
15.100 
99.987 
21.005 
15.400 

act. nuc 
PBC<MDA PB214 
PBC<MDA BA133 
PBC<MDA Il31 
PBC<MDA AG108M 
PBC<MDA pm146 
PBC<MDA RU103 

4.209E+00 RH106 
PBC<MDA Ba140 
PBC<MDA CS134 

1.050E+00 PA234 
PBC<MDA BI207 
PBC<MDA CS134 

2.298E+00 PA234 
PBC<MDA BI207 
PBC<MDA CS134 

2.202E+00 PA234 
PBC<MDA BI207 
PBC<MDA TL208 
PBC<MDA RU103 
PBC<MDA AG110M 
PBC<MDA BI212 
PBC<MDA EU152 
PBC<MDA CS134 
PBC<MDA C058 
PBC<MDA MN54 
PBC<MDA AC228 
PBC<MDA EU152 
PBC<MDA AC228 
PBC<MDA PA234M 
PBC<MDA BI214 
PBC<MDA Sc46 
PBC<MDA BI214 

2.717E-01 Sc46 
PBC<MDA EU152 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts 

370.32 92.66 48. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
C - Area < Critical level. 

* Area 1 Sigma % keV Nuclide 

8. 2.018E+02 123.17 0.533 

This section based on library: Client Routine Long_Rev1.lib 

c 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 7/6/2012 4:22:21 PMPage 4 
Spectrum name: 10 MT51N1AA 20121468.An1 

************** I D E N T I F I E D P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.93 46.55 58. -2. -0.001 27.22 0.523s 
TH-227 198.29 49.64 19. 4. 0.002 178.34 0.831s 
AM-241 235.79 59.02 23. 8. 0.004 62.80 0.841s 
TH-234 253.04 63.33 62. -6. 0.003 35.81 0.845s 
BA-133 320.79 80.28 34. -5. -0.003 164.71 0.863s 
Np-237 342.81 85.78 27. -5. -0.003 144.72 0.868s 
EU-155 342.92 85.81 28. -5. 0.003 142.24 0.868s 
TH-234 370.10 92.61 63. -6. -0.004 26.84 0.875s 
EU-152 486.67 121.76 17. -4. -0.002 159.00 0.904s 
C0-57 486.59 121.74 17. -4. -0.002 153.74 0.905s 
EU-154 491.37 122.94 15. 2. 0.001 333.76 0.906s 
PA-234 532.11 133.13 18. -3. -0.002 221.93 0.914s 
HF-181 532.57 133.24 30. -6. -0.003 140.16 0.916s 
CE-144 532.71 133.28 25. -5. -0.003 146.08 0.916s 
HF-181 545.30 136.43 25. -3. -0.002 215.23 0.919s 
C0-57 545.06 136.37 25. 3. -0.002 221.06 0.919s 
U-235 574.27 143.67 25. 3. 0.002 68.57 0.927s 
CE-141 586.58 146.75 26. -4. -0.002 199.42 0.928s 
Ba-140 651.02 162.87 18. 7. 0.004 88.95 0.946s 
U-235 652.67 163.28 21. 5. 0.003 83.47 0.947s 
TH-229 772.27 193.19 20. 4. 0.002 169.60 0.977s 
TH-227 945.01 236.39 31. -5. -0.003 172.36 1.019s 
PB 212 952.70 238.31 36. -3. -0.002 52.82 1.022s 
RA-224 959.95 240.12 39. -7. -0.004 140.72 1.024s 
PB-214 965.58 241.53 24. 1. 0.000 163.66 1.025s 
EU-152 977.32 244.47 22. -5. -0.003 145.46 1.028s 
TH-227 1027.23 256.95 20. 2. 0.001 399.90 1. 040s 
TL-208 1108.53 277.28 19. -2. -0.001 411.10 1. 060s 
Hg-203 1114.71 278.82 19. 3. 0.002 221.83 1.062s 
I-131 1134.03 283.66 22. -4. -0.002 173.94 1. 067s 
PB-212 1199.80 300.10 27. 7. -0.004 129.90 1.083s 
PA-231 1199.80 300.10 25. -6. -0.003 129.89 1.083s 
PA-233 1199.80 300.10 25. -6. -0.003 129.89 1.083s 
PA-231 1206.17 3 01.70 10. 11. 0.006 50.24 1.085s 
PA-233 1249.13 312.44 20. -4. 0.002 179.80 1.094s 
CR-51 1280.69 320.33 15. 3. 0.002 198.99 1.102s 
La-140 1314.72 328.84 14. 3. 0.002 180.42 1.111s 
AC-228 1354.23 338.72 19. 2. 0.001 111.24 1.120s 
HF-181 1384.58 346.31 19. -3. -0.002 185.87 1.127s 
PB-214 1407.70 352.09 27. -5. -0.003 98.92 1.133s 
BA-133 1424.22 356.22 16. 2. 0.001 251.67 1.137s 
I-131 1450.99 362.92 10. 3. 0.002 155.25 1.146s 
SB-125 1710.62 427.84 18. 1. 0.000 814.60 1.207s 
AG-108M 1733.51 433.56 14. 3. 0.001 213.23 1. 212s 
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Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 
pm-146 1812.43 453.30 11. 2. 0.001 263.58 1.2319 
SB 125 1852.01 463.19 13. -1. 0.001 561.15 1. 2408 
PM-144 1907.05 476.95 15. 2. -0.001 301.93 1.2538 
BE 7 1907.38 477.04 17. 3. -0.001 232.71 1. 2548 
HF-181 1928.19 4 82.24 14. -2. -0.001 227.50 1. 2588 
La-140 1949.61 487.60 12. -2. -0.001 234.89 1.2638 
RU-103 1987.53 497.08 11. 1. 0.000 574.30 1.2728 
RH-106 2043.61 511.10 19. 25. 0.014 31.32 1.2868 
Ba-140 2149.39 537.55 13. 1. 0.001 449.63 1. 3108 
CS-134 2280.08 570.22 10. 5. 0.003 99.20 1.3408 
PA-234 2279.58 570.10 10. 5. 0.003 94.88 1. 3408 
BI-207 2279.12 569.99 12. 2. 0.001 85.85 1. 3408 
SB-124 2411.08 602.98 17. 2. -0.001 259.62 1.3708 
cs 134 2414.58 603.85 12. -1. 0.000 582.92 1.3728 
RU-103 2440.83 610.41 9. 3. 0.002 148.31 1.3778 
AG-108M 2453.64 613.62 13. 3. -0.002 160.37 1. 3818 
SB-125 2544.37 636.30 14. 3. -0.002 166.90 1. 4018 
I-131 2544.57 636.35 11. 3. -0.002 183.87 1. 4028 
AG-110M 2633.77 658.65 10. 6. 0.003 88.61 1.4218 
CS-137 2640.11 660.24 16. -5. 0.003 186.19 1.4248 
PM-144 2792.32 698.29 21. -4. -0.002 182.01 1. 4568 
NB-94 2808.46 702.33 19. 4. -0.002 171.78 1.4618 
BI-212 2906.12 726.74 11. 1. 0.000 152.43 1.4848 
pm-146 2989.70 747.64 14. -4. -0.002 146.98 1.5018 
ZR 95 3014.59 753.86 7. -1. -0.001 274.08 1. 5108 
NB-95 3068.02 767.22 9. -1. -0.001 339.01 1. 5188 
PA-234M 3066.26 766.78 16. 5. -0.003 158.73 1.5188 
EU-152 3114.50 778.84 8. 2. 0.001 200.40 1.5298 
CS-134 3208.53 802.34 9. 4. 0.002 125.75 1.5508 
co 58 3240.59 810.36 9. 1. 0.000 659.35 1.5578 
MN-54 3340.08 835.23 7. 1. 0.001 268.34 1.5798 
EU-154 3490.85 872.92 13. -2. -0.001 217.91 1.6128 
PA-234 3525.73 881.64 6. 1. -0.001 248.85 1.6188 
PA-234 3533.14 883.49 10. 3. -0.002 166.44 1.6208 
AG-110M 3534.75 883.89 7. -2. -0.001 192.98 1. 6228 
AC-228 3646.54 911. 84 9. -1. 0.000 128.63 1.6448 
EU-152 3854.73 963.88 10. 5. 0.003 107.66 1.6908 
EU-154 3978.61 994.84 11. -3. -0.002 158.00 1.7178 
PA-234M 4002.92 1000.92 10. 3. 0.002 76.47 1.7218 
EU-154 4016.72 1004.37 14. 3. -0.001 217.53 1.7248 
ZN-65 4462.01 1115.67 15. -2. -0.001 257.30 1.8158 
BI-214 4479.64 1120.07 12. 2. 0.001 95.40 1.8198 
sc-46 4479.91 1120.14 10. 5. 0.003 109.24 1.8198 
Ta 182 4886.34 1221.72 10. -2. -0.001 214.34 1.9008 
NA-22 5086.81 1271.82 3. -1. -0.001 241.00 1.9428 
EU-154 5086.63 1271.78 3. 1. -0.001 243.49 1.9428 
C0-60 5310.46 1327.71 8. -2. 0.001 201.54 1.9878 
EU-152 5630.03 1407.58 5. 1. 0.001 273.02 2.0458 
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Nuclide Channel 
BI-214 7052.21 
Co-56 7087.18 

Energy Background Net area Cnts/sec 
1762.93 8. 1. 0.001 
1771.67 5. -1. 0.000 

Uncert 
106.23 
460.50 

FWHM 
2.301s 
2.305s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 c -7.7887E-01 

NA-22 c -7.7671E-02 

K-40 N -2.7981E+00 

Sc-46 F 1.3583E-01 

CR-51 F 6.9172E-01 

MN-54 c 7.0386E-02 

Co 56 c -1. 9538E-02 

C0-57 c -6.2057E-02 

C0-58 c 3.0359E-02 

C0-60 F -1. 4544E 01 

0 F L I B R A R Y P E A K U S A G E ***** 
----------- - Peak --- ----------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

5.31E+01 
477.60-7.789E 01 ? ( 6.572E+00 2.33E+02 1.05E+01 

9.50E+02 
1274.53-7.767E-02 ? { 7.492E-01 2.41E+02 9.99E+01 

4.66E+11 
1460.83-2.798E+OO %(P 8.345E+00 1.00E+03 1.07E+01 

8.38E+01 
889.28 O.OOOE+OO ? ( 3.704E-01 1.00E+03 1.00E+02 

1120.55 2.717E-01 ? { 1.045E+00 1. 09E+02 1. OOE+02 

2.77E+01 
320.08 6.917E-01 ? { 4.983E+00 1.99E+02 9.94E+00 

3.12E+02 
834.85 7.039E-02 ? ( 7.221E-01 2.68E+02 1. OOE+02 

7.73E+01 
846.77-1.954E-02 % ( 7.763E-01 1.01E+03 9.99E+01 

1238.28 O.OOOE+OO + 7.221E-01 1.00E+03 6.61E+01 
1037.84 O.OOOE+OO + 7.142E+00 1.00E+03 1. 41E+01 
1771.35-3.953E-01 + 7.296E+00 4.61E+02 1.55E+01 

2.72E+02 
122.06-6.206E-02 ? ( 3.394E-01 1. 54E+02 8.56E+01 
136.47-4.234E-01 + 3.336E+00 2.21E+02 1.07E+01 

7.09E+01 
810.78 3.036E-02 &( 7.754E-01 6.59E+02 9.95E+01 

1.93E+03 
1332.50 1.454E-01 ? ( 1.094E+00 2.02E+02 1.00E+02 
1173.24 O.OOOE+OO + 1.198E+00 1.00E+03 9.99E+01 

G 

G 

G 

G 
G 

G 

G 

G 
G 
G 

A 

G 
G 

G 

G 
G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

ZN-65 F -2.5727E-Ol 2.44E+02 
1115.55-2.573E-01 ? ( 2.424E+00 2.57E+02 5.06E+01 G 

NB-94 I -1.6235E-01 7.41E+06 
702.63 1.623E-01 ? ( 9.933E-01 1.72E+02 9.79E+01 G 
871.10 O.OOOE+OO + 8.227E-01 1.00E+03 9.99E+01 G 

ZR-95 I -1.1481E-01 6.40E+01 
756.73-1.148E-01 ? ( 1. 208E+00 2.74E+02 5.45E+01 G 
724.20 7.556E-04 % 1.823E+00 6.26E+04 4.42E+01 G 

NB-95 I 5.7587E-02 6.40E+01 
765.79-5.759E-02 ? ( 7.430E-01 3.39E+02 9.98E+01 G 

RU-103 I 2.9689E-02 3.93E+01 
497.05 2.969E-02 &( 6.488E-01 5.74E+02 9.09E+01 G 
610.30 2.066E+00 ? 1.112E+01 1.48E+02 5.75E+00 GA 

AG-108M c 8.6157E-02 1.53E+05 
433.94 8.616E-02 ? ( 6.682E-01 2.13E+02 9.05E+01 G 
722.94 O.OOOE+OO - 9.494E-01 1.00E+03 9.08E+01 G 
614.28-1.455E-01 + 8.390E-01 1. 60E+02 8.98E+01 G 

AG-110M F 7.4821E-02 2.50E+02 
884.68-1.401E-01 ? ( 1.016E+00 1.93E+02 7.27E+01 G 
657.76 2.398E-01 ? { 7.313E-01 8.86E+01 9.46E+01 G 
937.49 O.OOOE+OO 2.607E+00 1.00E+03 3.44E+01 G 

1384.30 O.OOOE+OO - 2.142E+00 1.00E+03 2.43E+01 G 
763.94 O.OOOE+OO - 4.223E+00 1. 00E+03 2.23E+01 G 

SN-113 F -1. 7310E-02 1.15E+02 
391.69 1.731E-02 % ( 7.128E-01 1.06E+03 6.40E+01 G 

SB-124 F -8.7724E-02 6.02E+01 
602.73-8.772E-02 ? ( 8.294E-01 2.60E+02 9.83E+01 G 

1690.98 O.OOOE+OO + 4.132E+00 1.00E+03 4.78E+01 G 
722.79 O.OOOE+OO + 9.699E+00 1.00E+03 1. 08E+01 G 

SB 125 I 7.4494E-02 1.01E+03 
427.88-7.449E-02 ? ( 2.248E+00 8.15E+02 2.96E+01 G 
600.50 6.501E-02 % 3.548E+00 1.40E+03 1. 79E+01 G 
635.89-1.148E+00 + 6.901E+00 1.67E+02 1.13E+01 G 
463.37-2.729E-01 + 5.761E+00 5.61E+02 1.05E+01 G 

I 131 I 9.9625E-02 8.02E+00 
364.48 9.962E-02 ? ( 5.612E-01 1.55E+02 8.17E+01 G 
284.30-1.419E+00 + 8.755E+00 1.74E+02 6.14E+00 G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

BA-133 F 9.7185E-02 

CS-134 I 2.5967E-01 

CS-137 I -2.5794E 01 

CE-139 F 2.1781E-03 

Ba 140 I 5.0569E-01 

La-140 I 6.4757E-02 

CE-141 I 1.1107E-01 

CE-144 I -6.2954E 01 

PM-144 C -1. 5803E- 01 

EU-152 F 5.0372E-01 

636.97 1.487E+00 + 9.988E+00 1.84E+02 7.17E+00 G 

356.00 9.719E-02 &( 
302.85 O.OOOE+OO -
383.84 O.OOOE+OO -

80.99-2.205E 01 + 

604.71-3.346E-02 ?( 
795.87 O.OOOE+OO + 
569.32 1.174E+00 &( 
801.95 1.935E+00 ?( 
563.24 O.OOOE+OO -

3.85E+03 
8.906E-01 2.52E+02 6.20E+01 G 
1.985E+00 1.00E+03 1.83E+01 G 
7.600E+00 1.00E+03 8.94E+00 GA 
1.268E+00 1.65E+02 3.41E+01 GA 

7.54E+02 
7.363E-01 5.83E+02 9.76E+01 G 
8.491E-01 1.00E+03 8.55E+01 G 
4.060E+00 9.92E+01 1.54E+01 G 
8.733E+00 1.26E+02 8.69E+00 G 
3.157E+00 1.00E+03 8.35E+00 G 

1.10E+04 
661.66-2.579E-01 ?(P 1.007E+00 1.86E+02 8.52E+01 G 

1. 3 8E+02 
165.85 2.178E-03 %( 4.316E-01 5.30E+03 7.99E+01 G 

1.28E+01 
537.26 1.659E-01 ?( 2.790E+00 4.50E+02 2.44E+01 G 
162.66 1.838E+00 *( 5.577E+00 8.90E+01 6.22E+00 G 
304.85-2.738E-01% 1.321E+01 1.31E+03 4.29E+00 G 

1596.21 O.OOOE+OO ?( 
487.02-1.571E-01 + 
328.76 3.691E-01 &( 
815.77 O.OOOE+OO -

1.28E+01 
6.097E-01 1.00E+03 9.54E+01 G 
1.357E+00 2.35E+02 4.55E+01 G 
2.406E+00 1.80E+02 2.03E+01 G 
1.491E+00 1.00E+03 2.33E+01 G 

3.25E+01 
145.44-1.111E-01 ?( 7.849E-01 1.99E+02 4.82E+01 G 

2.85E+02 
133.54-6.295E 01 ?( 3.222E+00 1.46E+02 1.11E+01 G 

696.54-1.580E-01 &( 
618.06 O.OOOE+OO + 
476.81 1.417E-01 + 

344.29 O.OOOE+OO ?( 
1112.07 O.OOOE+OO ?( 
121.78-1.812E-01 + 
778.92 7.574E-01 ?( 

3.63E+02 
1.023E+00 1.82E+02 9.90E+01 G 
5.537E-01 1.00E+03 9.91E+01 G 
1.572E+00 3.02E+02 4.20E+01 G 

4.94E+03 
2.374E+00 1.00E+03 2.65E+01 G 
8.138E+00 1.00E+03 1.36E+01 G 
1.026E+00 1.59E+02 2.86E+01 G 
5.656E+00 2.00E+02 1.29E+01 G 
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Nuclide Ave activity 

EU-154 I -9.7382E-01 

EU-155 I -3.0397E-02 

HF-181 F -9.7768E-02 

Hg-203 F 7.5938E-02 

TL 208 N -2.1228E-01 

pm-146 C -4.9517E-01 

y-88 F 1.6800E-02 

Cd-109 F 5.9383E-02 

PB 210 N -1. 0946E+00 

PB-212 N -1.3795E-01 

Energy Activity Code Peak MDA Comments 
964.11 1.664E+00 ?( 6.303E+00 1.08E+02 1.46E+01 G 
244.69-1.240E+00 + 6.349E+00 1.45E+02 7.58E+00 G 

1408.00 4.049E-01 ? 4.354E+00 2.73E+02 2.10E+01 GA 

873.23-9.738E-01 ?( 
123.10 5.485E-02 + 

1274.54 2.180E-01 + 
723.36-7.474E-02 % 

1004.77-7.868E-01 + 
996.33 1.659E+00 + 

3.14E+03 
7.775E+00 2.18E+02 1.23E+01 G 
6.753E-01 3.34E+02 4.08E+01 G 
2.127E+00 2.43E+02 3.52E+01 G 
3.788E+00 1.31E+03 2.02E+01 G 
6.232E+00 2.18E+02 1.80E+01 G 
9.479E+00 1.58E+02 1.06E+01 G 

1.81E+03 
105.31-3.040E-02 %( 1.755E+00 1.59E+03 2.12E+01 G 

86.54-2.485E-01 + 1.234E+00 1.42E+02 3.07E+01 G 

482.00-9.777E-02 ?( 
133.02-1.816E-01 + 
345.83-5.732E-01 + 
136.30-7.945E-01 + 

4.24E+01 
8.111E-01 2.28E+02 8.05E+01 G 
8.859E-01 1.40E+02 4.33E+01 G 
3.812E+00 1.86E+02 1.51E+01 G 
6.089E+00 2.15E+02 5.85E+00 G 

4.66E+01 
279.20 7.594E-02 &( 6.070E-01 2.22E+02 8.15E+01 G 

6.98E+02 
583.02-2.123E-01 %(P 1.066E+00 4.53E+02 8.45E+01 G 
277.28-5.285E-01 + 7.947E+00 4.11E+02 6.31E+00 G 
860.56 O.OOOE+OO + 2.909E+00 1.00E+03 1.24E+01 G 

747.16-4.952E-01 ?( 
735.72-5.998E 02 % 
453.88 8.694E-02 + 

2.02E+03 
2.600E+00 1.47E+02 3.40E+01 G 
3.204E+00 1.37E+03 2.25E+01 G 
8.526E-01 2.64E+02 6.50E+01 G 

1.07E+02 
898.04 1.680E-02 %( 7.825E 01 1.16E+03 9.37E+01 G 

1836.06 O.OOOE+OO - 6.550E-01 1.00E+03 9.92E+01 G 

4.53E+02 
88.04-5.938E-02 %( 9.637E+00 4.43E+03 3.79E+00 G 

8.14E+03 
46.54-1.095E+00 (P 2.485E+01 2.72E+01 4.25E+00 G 

6.98E+02 
238.63 1.380E-01 ?(P 1.372E+00 5.28E+01 4.33E+01 G 
300.03-5.084E+00 + P 1.864E+01 1.30E+02 3.28E+00 GA 
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Nuclide Ave activity Energy Activity code Peak MnA Comments 

PB 214 N -3.5522E-01 5.84E+05 
351.93-3.552E-01 {P 1.833E+00 9.89E+Ol 3.76E+Ol G 
295.09-7.011E-Ol & p 3.499E+00 1.00E+03 1.93E+Ol G 
242.00 2.255E-01 * p 6.757E+00 1.64E+02 7.43E+00 GA 

BI-207 c 8.8153E-02 1.18E+04 
569.70 8.815E 02 ?(P 6.865E 01 8.58E+Ol 9.77E+Ol G 

1063.66-l.lOOE-01 % p 1.939E+00 l.OOE+03 7.45E+01 G 

BI-212 N 2.9298E-01 6.98E+02 
727.33 2.930E-01 &(P 6.751E+00 1. 52E+02 1.18E+01 G 
785.51 O.OOOE+OO - 3.066E+01 l.OOE+03 1.10E+00 GA 

BI 214 N -1.9392E 01 5.84E+05 
609.31 7.919E-01 %{P 2.054E+00 1.11E+03 4.61E+01 G 

1120.29 7.707E-01 ?(P 7.395E+00 9.54E+Ol 1. 51E+Ol G 
1764.49 6.499E-01 ?(P 8.627E+00 1. 06E+02 1.54E+01 G 

BI 210M T 2.6256E-02 1.10E+09 
265.83-2.626E-02 &( 1.008E+00 1.04E+03 5.00E+01 G 
304.90-2.556E-02 % 2.016E+00 2.14E+03 2.80E+01 G 

RA-224 N -3.1236E+00 6.98E+02 
240.99-3.124E+00 1.521E+Ol 1.41E+02 4.10E+00 G 

AC-228 N -2.3221E-03 2.10E+03 
911.16-1.370E-Ol &(P 2.914E+00 1.29E+02 2.90E+01 G 
968.97-2.785E-01 % p 5.840E+00 4.25E+02 1.75E+01 G 
338.32 3.228E 01 ?{P 4.715E+00 1.11E+02 1.20E+01 G 

93.35-8.983E-01 % p 7.580E+00 1. 24E+03 5.56E+00 XA 

TH-227 N 1.1260E-Ol 7.95E+03 
235.97-7.399E-01 ? ( 4.475E+00 1.72E+02 1. 23E+01 G 

50.14 1.109E+00 ? { 7.057E+00 1.78E+02 8.00E+00 G 
256.24 4.720E-01 ( 6.888E+00 4.00E+02 7.00E+00 G 

TH-229 N 1.4821E+00 2.68E+06 
193.51 1.482E+00 ? { 8.940E+00 1.70E+02 4.40E+00 G 
210.85-1.572E-Ol % 1.633E+Ol 2.85E+03 2.99E+00 G 

TH-234 N -2.7784E+00 1.63E+12 
63.29-2.778E+00 (P 1.858E+01 3.58E+01 3.81E+00 G 
92.59-1.542E+00 + p 9.654E+00 2.68E+Ol 5.58E+00 G 

PA-231 N 8.9239E+00 1.20E+07 
302.65 8.924E+00 ? { 1.404E+Ol 5.02E+01 2.88E+00 G 
300.07-5.351E+00 2.421E+Ol 1.30E+02 2.46E+00 G 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 7/6/2012 4:22:21 PMPage 11 
Spectrum name: 10_MT51N1AA_20121468.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PA-233 c 2.3763E-01 
312.01-2.376E-01 ?( 
300.18-2.124E+00 + 

7.82E+08 
1.523E+00 1.80E+02 3.60E+01 G 
9.608E+00 1.30E+02 6.20E+00 G 

PA-234 N 5.7263E-01 
131.29-2.132E-01 &( 
946.02 O.OOOE+OO + 
569.47 2.298E+00 ?( 
883.24-1.473E+00 + 
880.53-1.237E+00 + 

1.63E+12 
1.706E+00 2.22E+02 1.80E+01 G 
1.091E+01 1.00E+03 1.34E+01 G 
7.565E+00 9.49E+01 8.20E+00 G 
8.955E+00 1.66E+02 9.60E+00 G 
1.183E+01 2.49E+02 6.00E+00 GA 

PA-234M N 2.0175E+01 1.63E+12 
1001.00 2.017E+01 ?(P 1.144E+02 7.65E+01 8.37E-01 G 

766.41-7.956E+01 + P 3.234E+02 1.59E+02 2.94E-01 G 

U-235 N 7.6676E-01 2.57E+11 
143.79 3.720E-01 ?(P 3.348E+00 6.86E+01 1.10E+01 G 
205.33-3.456E-01 % P 7.954E+00 3.57E+02 5.01E+00 G 
163.38 1.618E+00 *(P 7.297E+00 8.35E+01 5.08E+00 G 

AM-241 T 4.2567E-01 1.58E+05 
59.54 4.257E-01 ?(P 1.334E+00 6.28E+01 3.59E+01 G 

Np-237 F -5.7051E-01 2.14E+06 
86.49-5.705E-01 &( 2.885E+00 1.45E+02 1.31E+01 G 

- This peak used in the nuclide activity average. 

* Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
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LOT # F2F140417 144 of 385

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

I - Fission Product 

G53W4.25 7/6/2012 4:22:21 PMPage 12 
Spectrum name: 10_MT51N1AA_20121468.An1 

p - Positron Decay 
N - Naturally Occurring Isotope s - Single-Escape 
p Photon Reaction D - Double-Escape 
c Charged Particle Reaction K - Key Line 
M - No MDA Calculation A Not in Average 
R - Coincidence Corrected c - Coincidence Peak 
H - Halflife limit exceeded 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

58. -2. -0.001 27. p 

TH-227 49.64 19. 4. 0.002 178.34 1.109E+00 
AM-241 59.02 23. 8. 0.004 62.80 4.257E-01 p 

TH-234 63.33 62. -6. -0.003 35.81 -2.778E+00 p 

BA-133 80.28 34. 5. -0.003 164.71 -2.205E-01 
Np 237 85.78 27. 5. -0.003 144.72 -5.705E 01 
EU-155 85.81 28. -5. -0.003 142.24 -2.485E 01 
TH-234 92.61 63. -6. -0.004 26.84 -1. 542E+00 p 

EU-152 121.76 17. -4. -0.002 159.00 -1.812E-01 
C0-57 121.74 17. -4. -0.002 153.74 -6.206E-02 
EU-154 122.94 15. 2. 0.001 333.76 5.485E-02 
PA-234 133.13 18. -3. 0.002 221.93 -2.132E-01 
HF-181 133.24 30. 6. -0.003 140.16 -1.816E 01 
CE-144 133.28 25. -5. -0.003 146.08 -6.295E-01 
HF-181 136.43 25. -3. -0.002 215.23 7.945E-01 
C0-57 136.37 25. -3. -0.002 221.06 -4.234E-01 
U-235 143.67 25. 3. 0.002 68.57 3.720E-01 p 

CE-141 146.75 26. 4. -0.002 199.42 -1.111E 01 
Ba-140 162.87 18. 7. 0.004 88.95 1.838E+00 
U-235 163.28 21. 5. 0.003 83.47 1. 618E+00 p 

TH-229 193.19 20. 4. 0.002 169.60 1.482E+00 
TH-227 236.39 31. -5. -0.003 172.36 7.399E-01 
PB-212 238.31 36. -3. -0.002 52.82 -1.380E-01 p 

RA-224 240.12 39. -7. -0.004 140.72 -3.124E+00 
PB-214 241.53 24. 1. 0.000 163.66 2.255E-01 p 

EU-152 244.47 22. -5. -0.003 145.46 -1.240E+00 
TH 227 256.95 20. 2. 0.001 399.90 4.720E-01 
TL-208 277.28 19. -2. -0.001 411.10 -5.285E-01 
Hg-203 278.82 19. 3. 0.002 221.83 7.594E-02 
I-131 283.66 22. -4. -0.002 173.94 -1. 419E+00 
PB-212 300.10 27. 7. -0.004 129.90 -5.084E+00 p 

PA-231 300.10 25. 6. -0.003 129.89 -5.351E+00 
PA-233 300.10 25. -6. -0.003 129.89 -2.124E+00 
PA-231 301.70 10. 11. 0.006 50.24 8.924E+00 
PA-233 312.44 20. -4. 0.002 179.80 -2.376E-01 
CR-51 320.33 15. 3. 0.002 198.99 6.917E-01 
La-140 328.84 14. 3. 0.002 180.42 3.691E-01 
AC-228 338.72 19. 2. 0.001 111.24 3.228E-01 p 
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ORTEC g v - 1 (3263) Env32 G53W4.25 7/6/2012 4:22~21 PMPage 13 
TestAmerica, Inc Spectrum name: 10 MTSlNlAA 20121468.Anl 

- -
Nuclide Channel Energy Background Net area Cnts/sec uncert FWHM 
HF 181 346.31 19. -3. -0.002 185.87 -5.732E-01 
PB 214 352.09 27. -5. -0.003 98.92 -3.552E-01 p 

BA-133 356.22 16. 2. 0.001 251.67 9.719E-02 
I-131 362. 92 10. 3. 0.002 155.25 9.962E-02 
SB-125 427.84 18. -1. 0.000 814.60 -7.449E-02 
AG-108M 433.56 14. 3. 0.001 213.23 8.616E 02 
pm-146 453.30 11. 2. 0.001 263.58 8.694E-02 
SB-125 463.19 13. -1. -0.001 561.15 -2.729E-01 
PM-144 476.95 15. 2. -0.001 301.93. -1.417E-01 
BE-7 477.04 17. -3. -0.001 232.71 -7.789E-01 
HF-181 482.24 14. 2. -0.001 227.50 -9.777E-02 
La 140 487.60 12. 2. -0.001 234.89 -1.571E-01 
RU-103 497.08 11. 1. 0.000 574.30 2.969E 02 
RH 106 511.10 19. 25. 0.014 31.32 4.209E+00 
Ba-140 537.55 13. 1. 0.001 449.63 1.659E-01 
CS-134 570.22 10. 5. 0.003 99.20 1.174E+00 
PA-234 570.10 10. 5. 0.003 94.88 2.298E+00 
BI 207 569.99 12. 2. 0.001 85.85 8.815E-02 p 

SB 124 602.98 17. -2. -0.001 259.62 -8.772E-02 
CS-134 603.85 12. -1. 0.000 582.92 -3.346E-02 
RU-103 610.41 9. 3. 0.002 148.31 2.066E+00 
AG-108M 613.62 13. 3. 0.002 160.37 1.455E-01 
SB-125 636.30 14. -3. 0.002 166.90 -1.148E+00 
I-131 636.35 11. -3. -0.002 183.87 -1.487E+00 
AG-110M 658.65 10. 6. 0.003 88.61 2.398E-01 
CS-137 660.24 16. -5. -0.003 186.19 -2.579E-01 p 

PM-144 698.29 21. 4. -0.002 182.01 -1.580E-01 
NB-94 702.33 19. 4. -0.002 171.78 -1.623E-01 
BI-212 726.74 11. 1. 0.000 152.43 2.930E-01 p 

pm-146 747.64 14. -4. -0.002 146.98 -4.952E-01 
ZR-95 753.86 7. -1. -0.001 274.08 -1.148E-01 
NB-95 767.22 9. -1. -0.001 339.01 -5.759E-02 
PA-234M 766.78 16. -5. -0.003 158.73 -7.956E+01 p 

EU-152 778.84 8. 2. 0.001 200.40 7.574E-01 
CS-134 802.34 9. 4. 0.002 125.75 1.935E+00 
C0-58 810.36 9. 1. 0.000 659.35 3.036E-02 
MN-54 835.23 7. 1. 0.001 268.34 7.039E-02 
EU-154 872.92 13. -2. -0.001 217.91 -9.738E 01 
PA-234 881.64 6. -1. -0.001 248.85 -1.237E+00 
PA-234 883.49 10. -3. 0.002 166.44 -1.473E+00 
AG-110M 883.89 7. -2. 0.001 192.98 -1. 401E- 01 
AC-228 911.84 9. 1. 0.000 128.63 -1.370E-01 p 

EU-152 963.88 10. 5. 0.003 107.66 1.664E+00 
EU-154 994.84 11. -3. -0.002 158.00 -1.659E+00 
PA-234M 1000.92 10. 3. 0.002 76.47 2.017E+Ol p 

EU-154 1004.37 14. -3. -0.001 217.53 -7.868E-01 
ZN-65 1115.67 15. 2. -0.001 257.30 -2.573E-01 
BI-214 1120.07 12. 2. 0.001 95.40 7.707E-01 p 
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Spectrum name: 10 MT51N1AA_20121468.An1 

Nuclide Channel Energy Background Net area Cnts/sec Uncert FWHM 

Sc·46 1120.14 10. 5. 0.003 109.24 2.7l7~-0l 
Ta-182 1221.72 10. -2. -0.001 214.34 -5.110£-01 
NA-22 1271.82 3. -1. -0.001 241.00 -7.767E-02 
EU-154 1271.78 3. -1. -0.001 243.49 -2.180E-01 
C0-60 1327.71 8. -2. -0.001 201.54 -1.454E-01 
EU-152 1407.58 5. 1. 0.001 273.02 4.049E-01 
BI-214 1762.93 8. 1. 0.001 106.23 6.499E-01 p 

Co-56 1771. 67 5. -1. 0.000 460.50 -3.953E-01 
p - Peakbackground subtraction 

***** SUMMARY 0 F N U C L I D E S I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sample 

BE-7 #A -7.7887E-01 -7.7887E-01 2.327E+02% 6.57E+00 
NA-22 #A -7.7671E-02 -7.7671E-02 2.410E+02% 7.49E 01 
K-40 #A -2.7981E+00 2.7981E+00 2.000E+03% 8.34E+00 
Sc-46 #A 1.3583E-01 1.3583E-01 1.092E+02% 3.70E-01 
CR-51 #A 6.9171E-01 6.9172E-01 1.990E+02% 4.98E+00 
MN-54 #A 7.0386E-02 7.0386E 02 2.683E+02% 7.22E-01 
FE-59 #A O.OOOOE+OO O.OOOOE+OO 7.071E+02% 2.59E+00 
Co 56 #A -1.9538E-02 -1.9538E-02 1.014E+03% 7.76E-01 
C0-57 #A -6.2057E-02 -6.2057E-02 1.537E+02% 3.39E-01 
C0-58 #A 3.0359E-02 3.0359E 02 6.593E+02% 7.75E-01 
C0-60 #A -1.4544E-01 -1.4544E 01 2.015E+02% 1. 09E+00 
ZN-65 #A -2.5727E-01 -2.5727E-01 2.573E+02% 2.42E+00 
NB 94 #A -1. 6235E- 01 -1.6235E-01 1.718E+02% 9.93E-01 
ZR-95 #A -1.1481E-01 -1.1481E-01 2.741E+02% 1. 21E+00 
NB-95 #A -5.7587E-02 5.7587E-02 3.390E+02% 7 .43E- 01 
RU-103 #A 2.9689E-02 2.9689E 02 5.743E+02% 6.49E-01 
RH-106 #A O.OOOOE+OO O.OOOOE+OO 7.071E+02% 5.46E+00 
AG-108M#A 8.6157E-02 8.6157E-02 2.132E+02% 6.68E-01 
AG-110M#A 7.4821E-02 7.4821E-02 8.861E+01% 1.02E+00 
SN-113 #A -1. 7310E- 02 -1. 7310E-02 1.057E+03% 7.13E-01 
SB-124 #A 8.7724E-02 -8.7724E-02 2.596E+02% 8.29E-01 
SB-125 #A -7.4494E-02 -7.4494E 02 8.146E+02% 2.25E+00 
I-131 #A 9.9622E-02 9.9625E-02 1.552E+02% 5.61E-01 
BA-133 #A 9.7185E-02 9.7185E-02 2.517E+02% 8.91E-01 
CS-134 #A 2.5967E-01 2.5967E-01 9.920E+01% 7.36E-01 
CS-137 #A -2.5794E-01 -2.5794E-01 2.724E+02% 1.01E+00 
CE-139 #A 2.1781E 03 2.1781E-03 5.304E+03% 4.32E-01 
Ba-140 #A 5.0568E 01 5.0569E 01 8.895E+Ol% 2.79E+00 
La 140 #A 6.4756E-02 6.4757E 02 1.804E+02% 6.10E-01 
CE-141 #A -1.1107E-01 -1.1107E-01 1.994E+02% 7.85E-01 
CE-144 #A -6.2954E-01 -6.2954E-01 1.461E+02% 3.22E+00 
PM-144 #A 1.5803E-01 -1.5803E-01 1.820E+02% 1.02E+00 
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EU-152 #A 
EU-154 #A 
EU-155 #A 
HF-181 #A 
Ta-182 #A 
Hg 203 #A 
TL-208 #A 
pm-146 #A 
y-88 #A 
Cd-109 #A 
PB 210 #A 
PB-212 #A 
PB-214 #A 
BI-207 #A 
BI-212 #A 
BI-214 #A 
BI-210M#A 
RA-224 #A 
AC-228 #A 
TH-227 #A 
TH-229 #A 
TH-234 #A 
PA-231 #A 
PA-233 #A 
PA-234 #A 
PA-234M#A 
U-235 #A 
AM-241 #A 
Np 237 #A 

5.0372E-01 
-9.7382E-01 
-3.0397E-02 
9.7767E-02 
O.OOOOE+OO 
7.5937E-02 

-2.1228E-01 
-4.9517E 01 
1.6800E-02 
5.9382E-02 
1.0946E+00 

-1.3795E-01 
-3.5522E-01 
8.8153E 02 
2.9298E-01 

-1.9392E-01 
-2.6256E-02 
-3.1236E+00 
-2.3221E-03 
1.1260E-01 
1.4821E+00 

-2.7784E+00 
8.9239E+00 

-2.3763E-01 
5.7263E-01 
2.0175E+01 
7.6676E-01 
4.2567E 01 

-5.7051E-01 

5.0372E 01 
-9.7382E-01 
3.0397E-02 

-9.7768E-02 
O.OOOOE+OO 
7.5938E-02 

-2.1228E-01 
-4.9517E-01 
1.6800E-02 

-5.9383E-02 
-1.0946E+00 
-1.3795E-01 
-3.5522E 01 
8.8153E 02 
2.9298E 01 

-1. 9392E 01 
-2.6256E-02 

3.1236E+00 
-2.3221E-03 
1.1260E-01 
1.4821E+00 

-2.7784E+00 
8.9239E+00 

-2.3763E-01 
5.7263E-01 
2.0175E+01 
7.6676E-01 
4.2567E-01 

-5.7051E-01 

1.077E+02% 
2.179E+02% 
1.590E+03% 
2.275E+02% 
7.071E+02% 
2.218E+02% 
1.023E+03% 
1.470E+02% 
1.163E+03% 
4.426E+03% 
6.383E+02% 
3.396E+02% 
3.152E+02% 
1.986E+02% 
5.777E+02% 
2.431E+02% 
1.042E+03% 
1. 407E+02% 
3.790E+02% 
1.569E+02% 
1.696E+02% 
2.293E+02% 
5.024E+01% 
1.798E+02% 
9.488E+01% 
1.463E+02% 
1.253E+02% 
8.899E+01% 
1.447E+02% 

# All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B -Activity< MDA and led test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

2.37E+00 
7.77E+00 
1.75E+00 
8.11E-01 
1.27E+00 
6.07E-01 
1. 07E+00 
2.60E+00 
7.82E-01 
9.64E+00 
2.48E+01 
1.37E+00 
1.83E+00 
6.87E-01 
6.75E+00 
2.05E+00 
1.01E+00 
1. 52E+01 
2.91E+00 
4.47E+00 
8.94E+00 
1.86E+01 
1. 40E+01 
1. 52E+00 
1.71E+00 
1.14E+02 
3.35E+00 
1. 33E+00 
2.89E+00 

-------- ----------- ----- S U M MAR Y ----------- -------- --
Total Activity ( 37.6 to 1999.7 keV) O.OOOE+OO Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.7 keV) O.OOOOOOOE+OO Bq/Sample 
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LOT # F2F140417 149 of 385

Test America St. Louis Spectrum ID: 11_MT51N1AC_20121343 

Sample Description: 2167092 MT51NlAC F2F150000-092C . 
Detector: Gell SN/09363993 . 
Batch ID: 2167092 

Work Order Number: MT51N1AC' 
Lot Number: F2F150000-092C 

Decay to Time: 7/6/2012 15:52 
Acquisition Time: 7/6/2012 15:52:28 

Analysis Time: 7/6/2012 16:23 
Analysis Quantity: 1.000E+00 Sample 

Live Time: 1800 
Real Time: 1806 
Dead Time: 0.32 

Efficiency Cal File: 11 Soil TunaCan.Clb 
Efficiency Cal Desc: Ge11 TunaCanCal 90099 032912 
Efficiency Cal Date: 4/2/2012 17:29 

Energy Cal Date: 2/28/2012 13:09 
Library: Client Routine Short.lib 

Bkgd Correction File: 11 2012-07 02 0042.PBC' 

Nuclide 

BE-7 
K-40 
C0-60 
I-131 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

-3.901E+00 
1.398E+02 

-5.876E-02 
6.140E-01 
2.112E+00 

-1.450E+00 
3.287E+00 
3.271E+00 
7.211E+00 
2.686E+01 
7.550E+01 
8.143E+01 
8.878E+01 
7.079E+01 
8.168E+01 
7.673E+01 

-2.633E+00 
7.556E+01 
1.246E+02 
4.790E+00 

-9.064E-01 

8.630E+02 

1 Sigma 
Counting 
Uncert 

% 

121.4 
7.4 

854.3 
117.5 
18.2 
50.5 
29.6 
83.4 
27.7 
4.6 

21.8 
2.5 
3.3 

10.6 
3.5 
4.2 

88.9 
12.9 
45.7 
88.7 

223.9 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

4.738E+00 
1.035E+01 
5.020E-01 
7.216E-01 
3.843E-01 
7.318E-01 
9.721E-01 
2.728E+00 
1.996E+00 
1. 238E+00 
1.646E+01 
2.044E+00 
2.919E+00 
7.486E+00 
2.829E+00 
3.238E+00 
2.340E+00 
9.747E+00 
5.692E+01 
4.250E+00 
2.029E+00 

1-Sigma 
Total 
Uncert 
Bq/Sample 

4.742E+00 
1.258E+01 
5.020E-01 
7.223E-01 
3.996E-01 
7.357E-01 
9.872E 01 
2.733E+00 
2.035E+00 
1.864E+00 
1.705E+01 
5.650E+00 
5.459E+00 
8.340E+00 
5.101E+00 
5.080E+00 
2.344E+00 
1.052E+01 
5.727E+01 
4.257E+00 
2.030E+00 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

1.598E+01 
1.325E+01 
1.815E+00 
1.637E+00 
7.855E+00 
2.383E+00 
5.992E+00 
9.230E+00 
4.976E+00 
1.611E+00 
4.591E+01 
3 .135E+00 
4.128E+00 
1.185E+01 
3.200E+00 
3. 613E+00 
7.770E+00 
5.120E+01 
1.835E+02 
1.298E+01 
6.785E+00 

Analyst: Kristen Maas Reviewer:)¥. 
Review Date: '1\1!>\12-



TestAmerica St. Louis

LOT # F2F140417 150 of 385

ORTEC g v - i (3263) Env32 
TestAmerica/ Inc 

Sample description 

G53W4.25 7/6/2012 4:23:08 PMPage 1 
Spectrum name: 11 MT51N1AC 20121343.An1 

2167092 MT51N1AC F2F150000-092C 

Spectrum Filename: C:\User\SPC\Det11\11 MT51N1AC 20121343.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge11 SN/09363993 

Calibration 
Filename: 

7/6/2012 3:52:28 PM 
1800 
1806 

0 .. 32 % 
11 

11 Soil TunaCan.Clb 
Ge11 TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analys engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/28/2012 1:09:34 PM 
0.055 keV 
0.250 keV/channel 

-2.946E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-01*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty 1.72 % 

-2.393599E+01 + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-01*Log(E)A2 ) 

Client Routine Short.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.58keV ) 

8000 ( 1999.47keV ) 
1000.000% 

3 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 
1.0000E+00 
Reg. Guide 4.16 Method 

1.0000E+00) 



TestAmerica St. Louis

LOT # F2F140417 151 of 385

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 7/6/2012 4:23:08 PMPage 2 
Spectrum name: ll_MT51NlAC_20121343.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000Et00 
4.0000000Et00 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 32 cutoff: 5.00E+Ol% 
Energy Calibration 

Normalized diff: 0.1104 

Comments 
7/6/2012 3:52:00 PM 

11 2012-07-02 0042.PBC 
7/2/2012 12:42:34 AM 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

46.71 
63.41 
72.70 
74.88 
77.23 
79.61 
86.57 
87.24 
89.99 
93.02 

105.53 
109.13 
129.14 
143.84 

186.09 
205.25 

209.27 
238.63 
241.14 
241.73 
277.46 
281.10 

Area Uncert FWHM Corrctn 

152. 18.18 
220. 20.06 
120. 27.25 

1071. 4. 39 
1690. 3.23 

81. 36.22 
21. 204.45 

529. 
387. 

7.44 
9.10 

487. 7. 81 

123. 27.68 
86. 36.42 

134. 27.34 
37. 80.76 

515. 8.11 
18. 138.52 

221. 17. 07 
1991. 2. 48 

232. 17.14 
470. 7.16 
108. 27.28 

6. 255.31 

Factor 

1.14 2.203E-02 
0.48 3.327E-02 
0.92 3.781E-02 
0.93 3.869E-02 
0.93 3.956E-02 
0.93 4.037E-02 
0.94 4.229E-02 
0.94 4.246E-02 
0.94 4.304E-02 
0.94 4.357E-02 

0.52 4.482E-02 
0.52 4.494E-02 
0.93 4.410E 02 
0.99 4.238E 02 

1. 41 3. 673E-02 
1.05 3.439E-02 

1. 09 3. 395E 02 
1. 08 3 .lOSE 02 
1.08 3.083E-02 
1.08 3.078E-02 
0.62 2.799E-02 
1.12 2.752E-02 

Nuclide Brnch. 
Energy Ratio 

Act. 
Bq/Sampl 

Nuc 

46.54 
63.29 

4.250 7.550E+01 PB210 
3.810 8.738E+01 TH234 

86.54 30.700 PBC<MDA EU155 

92.59 5.584 1.045E+02 TH234 
93.35 5.810 1.067E+02 U235 
93.35 5.561 1.114E+02 AC228 
93.35 5.810 1.067E+02 U235 

105.31 21.200 7.211E+00 EU155 

143.79 10.960 PBC<MDA U235 
143.79 10.960 PBC<MDA U235 

205.33 5.010 
205.33 5.010 

238.63 43.300 

242.00 7.430 
277.28 6.310 
284.30 6.140 
284.30 6.140 

PBC<MDA U235 
PBC<MDA U235 

8.153E+Ol PB212 

1.131E+02 PB214 
3.359E+01 TL208 

PBC<MDA I 131 
1. 975E+00 I131 



TestAmerica St. Louis

LOT # F2F140417 152 of 385

295.12 847. 5.02 1.27 2.681E-02 295.09 19.300 9.014E+Ol PB214 
300.06 179. 15.10 1. 28 2.650E-02 300.03 3.280 1.147Et02 PB212 
338.36 425. 8.92 1. 04 2.436E-02 338.32 12.010 8.075E+01 AC228 
351.87 1434. 3.26 1.28 2.369E 02 351.93 37.600 8.867E+01 PB214 
366.03 2. 671.14 1.19 2.310E-02 364.48 81.700 PBC<MDA 1131 

364.48 81.700 7. 072E-02 1131 
510.82 292. 10.73 1. 09 1.811E-02 
562.34 38. 34.22 1. 37 1.685E-02 563.24 8.350 PBC<MDA CS134 

563.24 8.350 1.509E+01 CS134 
583.30 678. 4.56 1. 37 1. 642E-02 583.02 84.500 2.686E+01 TL208 
609.34 1091. 3.42 1. 26 1.590E-02 609.31 46.090 8.168E+01 B1214 
624.62 20. 38.33 0.71 1. 561E-02 



TestAmerica St. Louis

LOT # F2F140417 153 of 385

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 7/6/2012 4:23:08 PMPage 3 
Spectrum name: 11_MT51N1AC_20121343.An1 

pk energy 
637.50 

727.07 
768.50 
785.34 
794.89 

797.95 

860.54 
870.38 

880.54 

881.16 

911.17 
969.10 

1000.67 

1111.92 

1120.25 
1407.72 

1460.41 
1764.21 

area uncert 
11. 117.53 

210. 10.58 
98. 15.76 
29. 40.37 
70. 18.20 

9. 70.63 

124. 13.39 
9. 83.39 

3. 348.81 

1. 711.40 

458. 5.12 
271. 7.38 

20. 40.96 

3. 328.14 

256. 6.87 
34. 29.58 

217. 
182. 

7.09 
7.31 

fwhm 
1.43 

corr 
1. 538E-02 

1. 03 1. 392E-02 
0.95 1.335E-02 
1. 56 1. 313E-02 
1. 57 1. 300E-02 

1.57 1.293E-02 

1.22 1.225E-02 
1.63 1.211E-02 

1. 64 1. 203E- 02 

1. 64 1. 201E-02 

1. 77 1.172E-02 
1. 46 1.118E- 02 
1.74 1.090E-02 

1. 83 1. 004E-02 

1. 57 9. 985E 03 
2.06 8.334E 03 

nuclide 
636.97 
636.97 

brnch. 
7.170 
7.170 

act. nuc 
PBC<MDA 1131 

5. 639E+00 Il31 
727.33 11.820 7.079E+01 BI212 

785.51 1.100 PBC<MDA BI212 
795.87 85.530 3.491E+00 CS134 
795.87 85.530 3.491E+00 CS134 
801.95 
801.95 
860.56 
873.23 
873.23 
880.53 
883.24 
880.53 
883.24 
911.07 
968.97 

1001.00 
1001.00 
1112.07 
1112.07 
1120.29 
1408.00 

8.690 
8.690 

12.420 
12.270 
12.270 

6.000 
9.600 
6.000 
9.600 

29.000 
17.460 

0.837 
0.837 

13.644 
13.644 
15.100 
21.005 

PBC<MDA CS134 
4. 563E+00 CS134 
4.545E+01 TL208 

PBC<MDA EU154 
3.271E+00 EU154 

PBC<MDA Pa234 
1.351E+00 Pa234 

PBC<MDA Pa234 
5.954E-01 Pa234 
7.479E+01 AC228 
7.718E+01 AC228 

PBC<MDA PA234M 
PBC<MDA PA234M 
PBC<MDA EU152 

1.095E+00 EU152 
9.269E+01 BI214 
1.088E+01 EU152 

1408.00 21.005 1.088E+01 EU152 
2.01 8.093E-03 1460.83 10.670 1.398E+02 K40 
1.86 6.950E-03 1764.49 15.400 9.456E+01 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

290.45 
299.15 
308.53 
318.06 
348.79 
359.71 
436.04 
516.04 
743.71 
836.39 
963.81 

2042.22 
2497.39 
3072.88 

72.71 
74.89 
77.23 
79.62 
87.28 
90.04 

109.13 
129.14 
186.09 
209.27 
241.14 
510.82 
624.62 
768.50 

521. 
762. 
670. 
250. 
536. 
434. 
284. 
322. 
320. 
288. 
675. 
115. 
16. 
40. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

75. 1.995E+03 
934. 2.414E+04 

1523. 3.850E+04 
45. 1.123E+03 

502. 1.183E+04 
334. 7.749E+03 

86. 1.917E+03 
154. 3.497E+03 
515. 1.402E+04 
221. 6.504E+03 
232. 7.529E+03 
292. 1.613E+04 

20. 1.314E+03 
102. 7.616E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

1 Sigma % keV Nuclide 

44.31 
5.31 
3.90 

53.41 
7.90 

11.86 
36.42 
18.31 

8.11 
12.79 
17.14 
10.73 
38.33 
13.28 

0.925 
0.927 
0.883 
0.534 
0.938 
0.988 
0.518 
0.933 
1.410 
1.094 
1.079 
1.088 
0.714 
0.951 

This section based on library: Client Routine Short.lib 

D 
D 

s 
D 
M 

sM 
s 
s 
s 

s 
s 
s 

D 



TestAmerica St. Louis

LOT # F2F140417 154 of 385

ORTEC g v - i (3263) Env32 

TestAmerica, Inc 
G53W4.25 7/6/2012 4:23:08 PMPage 4 

Spectrum name; 11 MT5lNlAC_20121343.Anl 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 186.51 46.71 254. 126. 0.070 18.18 1.145s 
AM-241 237.99 59.59 817. -18. -0.010 223.87 0.913s 
TH-234 253.25 63.41 597. 199. 0.111 20.06 0.481s 
EU-155 345.74 86.54 915. 21. 0.012 204.45 0.938D 
TH 234 369.91 92.59 623. 295. 0.164 11.97 0.943D 
U-235 372.95 93.35 725. 420. 0.234 10.29 0.944D 
AC-228 372.95 93.35 711. 267. 0.149 15.37 0.944D 
EU-155 421.66 105.53 313. 123. 0.069 27.68 0.523s 
EU-152 492.09 123.15 355. 11. 0.006 244.31 0.970s 
EU-154 493.39 123.48 405. 16. 0.009 177 .13 0.971s 
Pa 234 521.28 130.45 535. -37. -0.021 88.87 0.979s 
U-235 574.80 143.84 516. 37. 0.020 80.76 0.990s 
U-235 654.69 163.82 523. -28. -0.016 129.31 1.008s 
U-235 820.32 205.25 370. 18. 0.010 138.52 1. 04 78 
PB-212 953.79 238.63 246. 1971. 1.095 2.49 1.077D 
PB-214 967.25 242.00 425. 353. 0.196 9.69 1. 080D 
TL-208 1109.04 277.46 185. 107. 0.059 27.28 0.623s 
I 131 1123.62 281.10 115. 6. 0.003 255.31 1.1188 
PB-214 1179.66 295.12 199. 840. 0.466 5.02 1.268 
PB-212 1199.40 300.06 137. 179. 0.100 15.10 1.2798 
AC-228 1352.55 338.36 196. 425. 0.236 8.92 1. 043 
EU-152 1371.61 343.12 201. -31. 0.017 66.36 1. 1728 
PB-214 1406.57 351.87 186. 1421. 0.790 3.26 1.283 
I 131 1463.18 366.03 129. 2. 0.001 671.14 1.1908 
BE 7 1909.16 477.55 139. 14. -0.008 121.44 1. 2908 
CS-134 2248.26 562.34 66. 38. 0.021 34.22 1. 3658 
CS-134 2276.11 569.30 117. -5. -0.003 284.33 1.3718 
TL-208 2332.12 583.30 65. 671. 0.373 4.56 1.371 
CS-134 2417.74 604.71 2187. -12. -0.007 555.05 1.4018 
BI 214 2436.25 609.34 72. 1077. 0.598 3.42 1.256 
I-131 2548.91 637.50 81. 11. 0.006 117.53 1. 4298 
CS-137 2656.53 664.41 124. -33. -0.018 50.46 1.4518 
EU-154 2894.14 723.81 145. -20. 0.011 89.00 1.5038 
BI-212 2907.17 727.07 48. 210. 0.116 10.58 1.0318 
PA-234M 3065.36 766.62 104. -9. -0.005 197.73 1. 5408 
EU-152 3114.31 778.85 62. -3. -0.002 354.50 1.5518 
BI-212 3140.28 785.34 52. 29. 0.016 40.37 1.5568 
CS-134 3178.46 794.89 46. 70. 0.039 18.20 1. 5658 
CS-134 3190.71 797.95 17. 9. 0.005 70.63 1.5708 
TL-208 3441.12 860.54 28. 124. 0.069 13.39 1. 218s 
EU-154 3480.48 870.38 22. 9. 0.005 83.39 1. 6308 
Pa 234 3521.13 880.54 46. 3. 0.002 348.81 1.637s 
Pa 234 3523.60 881.16 38. 1. 0.001 711.40 1. 6398 
AC-228 3643.67 911.17 17. 458. 0.254 5.12 1.771 



TestAmerica St. Louis

LOT # F2F140417 155 of 385

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 7/6/2012 4:23:08 PMPage 5 
Spectrum name: 11_MT51N1AC_20121343.An1 

Nuclide 
EU-152 
AC-228 
EU-154 
PA-234M 
EU-154 
EU-152 
BI 214 
C0-60 
EU-152 
K-40 
BI-214 

Channel 
3853.87 
3875.44 
3984.41 
4001.77 
4017.40 
4446.92 
4480.23 
5328.16 
5630.75 
5841.66 
7057.91 

Energy 
963.71 
969.10 
996.34 

1000.67 
1004.58 
1111.92 
1120.25 
1332.12 
1407.72 
1460.41 
1764.21 

Background 
187. 

27. 
52. 
35. 
52. 
38. 
13. 
30. 
34. 
15. 

5. 

Net area 
-3. 

271. 
-7. 
20. 
-6. 
3. 

252. 
-1. 
34. 

217. 
182. 

Cnts/sec 
-0.002 

0.151 
0.004 
0.011 

-0.003 
0.002 
0.140 

-0.001 
0.019 
0.121 
0.101 

Uncert 
578.62 

7.38 
143.63 

40.96 
172.97 
328.14 

6.87 
854.30 

29.58 
7.09 
7. 31 

FWHM 
1.706s 
1.460 
1.733s 
1. 737s 
1. 740s 
1.828s 
1.573 
2.004s 
2.064s 
2.009 
1. 865 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** SUMMARY 
- Nuclide 
Name Code 

BE-7 c 

K-40 N 

C0-60 F 

I-131 I 

CS-134 I 

CS-137 I 

Average 
Activity 
Bq/Sample 

-3.9014E+OO 

1.3979E+02 

-5.8764E-02 

6 .1395E-01 

2.1118E+00 

1.4503E+00 

0 F LIBRARY P E A K US AGE ***** 
----------- - Peak ---- --------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

5.31E+01 
477.60-3.901E+00 ?( 1.598E+01 1.21E+02 1.05E+01 G 

4.66E+11 
1460.83 1.398E+02 (P 1.325E+01 7.09E+00 1.07E+01 G 

1.93E+03 
1332.50-5.876E-02 ? ( 1.815E+00 8.54E+02 1.00E+02 G 
1173.24 O.OOOE+OO + 2.270E+00 1.00E+03 9.99E+01 G 

8.02E+00 
364.48 7.072E 02 &( 1.637E+00 6.71E+02 8.17E+01 G 
284.30 1.975E+00 ? ( 1.729E+01 2.55E+02 6.14E+00 G 
636.97 5.639E+00 ? ( 2.248E+01 1.18E+02 7.17E+00 G 

7.54E+02 
604.71 4.248E-01 ? ( 7.855E+00 5.55E+02 9.76E+01 G 
795.87 3.491E+00 ? ( 1.713E+00 1.82E+01 8.55E+01 G 
569.32-1.178E+00 + 1.150E+01 2.84E+02 1.54E+01 G 
801.95 4.563E+00 ? ( 1.074E+01 7.06E+01 8.69E+00 G 
563.24 1.509E+01 ? ( 1.606E+01 3.42E+01 8.35E+00 G 

1.10E+04 
661.66 1.450E+00 &( 2.383E+00 5.05E+01 8.52E+01 G 



TestAmerica St. Louis

LOT # F2F140417 156 of 385

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 7/6/2012 4:23:08 PMPage 6 
Spectrum name: 11_MT51N1AC_20121343.An1 

Nuclide Ave activity 

EU-152 F 3.2869E+00 

EU-154 I 3.2710E+00 

8U-155 I 7.2113E+00 

TL-208 N 2.6860E+01 

PB-210 N 7.5502E+01 

PB-212 N 8.14308+01 

PB-214 N 8.87808+01 

BI-212 N 7.07928+01 

BI-214 N 8.16798+01 

Energy Activity Code Peak MDA Comments 

4.948+03 
344.29-2.733E+00 &( 5.992E+00 6.64E+01 2.65E+01 G 
121.78-4.7838-01 & 3.939E+00 2.44E+02 2.86E+01 G 
778.92-1.032E+00 + 1.278E+01 3.55E+02 1.298+01 G 
964.11-1.1388+00 + 

1112.07 1.095E+00 + 
1408.00 1.088E+01 ( 

873.23 3.271E+00 ?( 
123.10-4.955E 01 & 

1274.54-4.2998-02 % 
723.36-3.8918+00 -

1004.77-1.7248+00 -
996.33 3.5238+00 -

2.252E+01 5.79E+02 1.46E+01 G 
1.274E+01 3.288+02 1.368+01 G 
9.518E+00 2.968+01 2.10E+01 G 

3.14E+03 
9.230E+00 8.34E+01 1.23E+01 G 
2.946E+00 1.77E+02 4.08E+01 G 
5.480E+00 3.54E+03 3.528+01 G 
1.157E+01 8.90E+01 2.028+01 G 
1.0328+01 1.738+02 1.80E+01 G 
1.7418+01 1.44E+02 1.068+01 G 

1.818+03 
105.31 7.2118+00 *( 4.9768+00 2.778+01 2.12E+01 G 

86.54 9.005E-01 - 6.1488+00 2.048+02 3.07E+01 G 

6.988+02 
583.02 2.686E+01 (P 1.6118+00 4.568+00 8.458+01 G 
277.28 3.3598+01 + P 2.079E+01 2.738+01 6.31E+00 G 
860.56 4.5458+01 + P 9.9208+00 1.348+01 1.248+01 G 

8.148+03 
46.54 7.5508+01 (P 4.591E+01 1.828+01 4.25E+00 G 

6.98E+02 
238.63 8.1438+01 (P 3.135E+00 2.49E+00 4.338+01 G 
300.03 1.147E+02 + P 3.653E+01 1.51E+01 3.288+00 G 

5.848+05 
351.93 8.8678+01 (P 4.1288+00 3.268+00 3.768+01 G 
295.09 9.0148+01 (P 7.3578+00 5.028+00 1.938+01 G 
242.00 8.5818+01 (P 2.4028+01 9.698+00 7.438+00 G 

727.33 7.0798+01 
785.51 1.0988+02 + 

6.988+02 
1.1858+01 1.068+01 1.188+01 G 
1.399E+02 4.048+01 1.108+00 G 

5.848+05 
609.31 8.168E+01 (P 3.200E+00 3.42E+00 4.618+01 G 

1120.29 9.2698+01 + P 7.298E+00 6.878+00 1.518+01 G 
1764.49 9.456E+01 + P 6.7228+00 7.31E+00 1.54E+01 G 



TestAmerica St. Louis

LOT # F2F140417 157 of 385

ORTEC g v - i (3263) Env32 G53W4.25 7/6/2012 4:23!08 PMPage 7 
TestAmerica, Inc Spectrum name: 11 MT51N1AC 20121343.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

AC-228 N 7.6727E+01 2.10E+03 
911.07 7.479E+01 3. 613E+00 5.12E+00 2.90E+01 G 
968.97 7.718E+01 7.642E+00 7.38E+00 1.75E+01 G 
338.32 8.075E+01 1. 290E+01 8.92E+00 1.20E+01 G 

Energy duplication 
93.35 6.124E+01 - 2.907E+01 1. 54E+01 5.56E+00 XA 

Pa-234 N -2.6332E+00 1.63E+12 
131.29-2.633E+00 ? ( 7.770E+00 8.89E+01 1.80E+01 G 
569.47 1.957E-01 g. 

0 1.765E+01 2.57E+03 8.20E+00 G 
946.02 1. 623E 01 & 1.075E+01 1.83E+03 1.34E+01 G 
883.24 5.954E-01 & 1.515E+01 7.11E+02 9.60E+00 G 
880.53 2.156E+00 + 2.650E+01 3.49E+02 6.00E+00 G 

TH-234 N 7.5558E+01 1.63E+12 
63.29 8.738E+01 (P 5.120E+01 2.01E+01 3.81E+00 G 
92.59 6.749E+01 (P 2.722E+01 1.20E+01 5.58E+00 G 

PA-234M N 1.2464E+02 1.63E+12 
1001.00 1.246E+02 ?(P 1.835E+02 4.10E+01 8.37E-01 G 

766.41-1.340E+02 - p 7.109E+02 1.98E+02 2.94E-01 G 

U-235 N 4.7900E+00 2.57E+11 
143.79 4.397E+00 ?(P 1.298E+01 8.08E+01 1.10E+01 G 
205.33 5.650E+00 &(P 2.978E+01 1. 3 9E+02 5.01E+00 G 
163.38-7.763E+00 + p 3.041E+01 1. 29E+02 5.08E+00 G 

Energy duplication 
93.35 9.214E+01 * 2.810E+01 1.03E+01 5.81E+00 X 

AM 241 T -9.0642E-01 1.58E+05 
59.54-9.064E-01 ?( 6.785E+00 2.24E+02 3.59E+01 G 

This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

- Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
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LOT # F2F140417 158 of 385

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 7/6/2012 4:23:08 PMPage 8 
Spectrum name: 11_MT51N1AC 20121343 .An1 

} - Peak is too close to another 
to be found directly. 

Nuclide Codes: 
T Thermal Neutron Activation 
F Fast Neutron Activation 
I - ssion Product 
N - Naturally Occurring Isotope 
P Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

the activity 

Peak Codes: 
G Gamma Ray 
X - X-Ray 
P Positron Decay 
S Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

AM-241 59.59 817. -18. -0.010 223.87 
U-235 93.35 725. 420. 0.234 10.29 9.214E+01 
EU-152 123.15 355. 11. 0.006 244.31 -4.783E-01 
EU-154 123.48 405. 16. 0.009 177.13 -4.955E-01 
Pa 234 130.45 535. 37. -0.021 88.87 -2.633E+00 
U-235 143.84 516. 37. 0.020 80.76 4.397E+00 p 

U-235 163.82 523. 28. -0.016 129.31 -7.763E+00 p 

U-235 205.25 370. 18. 0.010 13 8. 52 5.650E+00 p 

I-131 281.10 115. 6. 0.003 255.31 1.975E+00 
EU-152 343.12 201. -31. -0.017 66.36 -2.733E+00 
I-131 366.03 129. 2. 0.001 671.14 7.072E 02 
BE-7 477.55 139. 14. -0.008 121.44 -3.901E+00 
CS-134 562.34 66. 38. 0.021 34.22 1.509E+01 
CS-134 569.30 117. -5. -0.003 284.33 -1.178E+00 
CS-134 604.71 2187. 12. 0.007 555.05 -4.248E 01 
I 131 637.50 81. 11. 0.006 117.53 5.639E+00 
CS-137 664.41 124. -33. -0.018 50.46 1.450E+00 
EU-154 723.81 145. -20. -0.011 89.00 3.891E+00 
PA-234M 766.62 104. 9. -0.005 197.73 1.340E+02 p 

EU-152 778.85 62. 3. -0.002 354.50 1.032E+00 
CS-134 794.89 46. 70. 0.039 18.20 3.491E+00 
CS-134 797.95 17. 9. 0.005 70.63 4.563E+OO 
EU-154 870.38 22. 9. 0.005 83.39 3.271E+00 
Pa-234 880.54 46. 3. 0.002 348.81 2.156E+00 
Pa 234 881.16 38. 1. 0.001 711.40 5.954E 01 
EU-152 963.71 187. -3. -0.002 578.62 -1.138E+00 
EU-154 996.34 52. -7. 0.004 143.63 -3.523E+00 
PA-234M 1000.67 35. 20. 0.011 40.96 1.246E+02 p 

EU-154 1004.58 52. 6. -0.003 172.97 -1.724E+00 
EU-152 1111.92 38. 3. 0.002 328.14 1.095E+00 
C0-60 1332.12 30. -1. -0.001 854.30 -5.876E-02 
EU-152 1407.72 34. 34. 0.019 29.58 1.088E+01 

p - Peakbackground subtraction 
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LOT # F2F140417 159 of 385

ORT8C g v -
TestAmerica, Inc 

i (3263) 8nv32 G53W4.25 7/6/2012 4:23:08 PMPage 9 
Spectrum name: 11 MT51N1AC 20121343.An1 

***** SUMMARY 0 F N U C L I D 8 S I N S A M P 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting 
Bq/Sample Bq/Sample 

B8-7 #A -3.9014E+00 -3.9014E+00 1.214E+02% 
K-40 1.3979E+02 1.39798+02 7.403E+00% 
C0-60 #A -5.8764E-02 -5.8764E-02 8.543E+02% 
I-131 #A 6.1393E-01 6.1395E-01 1.175E+02% 
CS-134 #A 2.11188+00 2 .11188+00 1.8208+01% 
cs 137 #A -1.4503E+00 -1.45038+00 5.0468+01% 
8U-152 #A 3.28698+00 3.2869E+00 2.958E+01% 
8U-154 #A 3.2710E+00 3.27108+00 8.339E+01% 
EU-155 7.2113E+00 7.2113E+00 2.768E+01% 
TL-208 2.6860E+01 2.6860E+01 4.608E+00% 
PB-210 7.55028+01 7.5502E+01 2.1808+01% 
PB 212 8.1430E+01 8.1430E+01 2.5108+00% 
PB-214 8.87808+01 8.8780E+01 3.288E+00% 
BI 212 7.0792E+01 7.07928+01 1.0588+01% 
BI-214 8.1679E+01 8.1679E+01 3.464E+00% 
AC-228 7.67278+01 7.67278+01 4.220E+00% 
Pa 234 #A -2.63328+00 -2.6332E+00 8.8878+01% 
TH-234 7.5558E+01 7.55588+01 1.2908+01% 
PA-234M#A 1.24648+02 1.24648+02 4.567E+01% 
U-235 #A 4.7900E+00 4.79008+00 8.873E+01% 
AM-241 #A -9.0642E-01 -9.0642E-01 2.2398+02% 

# - All peaks for activity calculation had bad shape. 
* Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< MDA value printed. 
A - Activity printed 1 but activity < MDA. 
B -Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

L 8 ***** 

MDA 
Bq/Sample 

1.60E+01 
1.33E+01 
1.81E+00 
1. 64E+00 
7.86E+00 
2.388+00 
5.99E+00 
9.23E+00 
4.988+00 
1.61E+00 
4.59E+01 
3.14E+00 
4.13E+00 
1.198+01 
3.20E+00 
3.61E+00 
7.778+00 
5.128+01 
1.83E+02 
1. 3 OE+01 
6.78E+00 

S U M M A R Y ---------------------- -----
Total Activity ( 277.2 to 1999.5 keV) 7.2438+02 Bq/Sample 
Total Decayed Activity { 277.2 to 1999.5 keV) 7.24325818+02 Bq/Sample 

The library has energies which are not separable. 



TestAmerica St. Louis

LOT # F2F140417160 of 385

.... 
8 

N 
0 
0 

g ---b::=.-~--
0 r---·· 

8-F 

~ 
0 

m:g 
:;l 0 
(!) 

tO 
'< 

-;:0 
(!) 0 
So 

...t. ~t:U·IO'+ 
w 
0 
0 - - -

..... 
()I 
0 
0 

..... 
(J) 
0 
0 

..... 

..... 
0 
0 

..... 
(X) 
0 
0 

.... 
!.0 
0 
0 

N 
0 
0 
0 

Counts 

.. , ·~' Ph~i1-i Pb-214 

~152:~========~~@~ ----+Pb-214 

N ..... 
0) 

----+ Tl-208 
I 

....... 
0 

----+Bi-214 <0 
N 

I 
s:: 
-l 

I 
c.n 

- .... ,.. .. =-
..... 

----+Bi-212 z ..... 
L-•~- 1•#0::.. ==ic8:'f34 I 

f) 
Cs-134_ I , 

N 

Tl-208 
, 
..... 
c.n 
0 

----+Ac-228 0 
0 
0 

Eu-152 ----+Ac-228 ' 0 
<0 
N 
() 

..... ..... 
I 

----+Bi-214 I s:: 
-l c.n ..... 

I 
z ..... 

···-··· f) 
IN 

I 
0 ..... 
N ..... 
(..) 
~ 
(..) 

-- ·-----i>Eu-152 
I 

(n 
"'C 
0 

----+K-40 

----+Bi-214 



TestAmerica St. Louis
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Test America Prep Report (or Gamma Spectroscopy 

!!!.!.£!!i 2167092 Prep Analyst: 403906 

TH~ L~ADm IN ~NVIRONMENTAL TESTING 

SampiD WRKNO Aliquot Dilution Adjusted Aliquot GeometrvDesc 

F2F140417·001 MT4381AC 4.0720E-+{)02 g 1.00 4.0720E-+002 g Tuna Can 

llllllllllllllllllllllllllllllllllllllllllllll 
F2F140417.001X MT4381AD 4.0720E-+{)02 g 1.00 4.0720E-+{)02 g Tuna Can 

1111111111111111111111111111111111111111111111111 
F2F140417·002 MT4391AC 3.7 450E-+{)02 g 1.00 3.7450E-+{)02 g Tuna Can 

llllllllllllllllllllllllllllllllllllllllllllll 
F2F140417.003 MT44A 1AC 4.0980E-+{)02 g 1.00 4.0980E-+{)02 g Tuna Can 

1111111111111111111111111111111111111111111111 
F2F140417.004 MT44C1AC 3.9530E-+002 g 1.00 3.9530E-+{)02 g Tuna Can 

1111111111111111111111111111111111111111111111 
F2F150000-092B MT51N1AA 2.9118E-+{)02 g 1.00 2.9118E-+{)02 g Tuna Can 

1111111111111111111111111111111111111111111111111 
F2F150000·092C MT51N1AC 2.1250E-+002 g 1.00 2.1250E-+{)02 g Tuna Can 

lllllllllllllllllllllllllllllllllllllllllllllllll 
!Spike Information I 
Sample ID Standard ID Analyte Std Cone Aliquot Ref Date StdAdded 
F2F150000-092C Rad12.0018 RA-226 1.220E-+{)01 pCi/g 212.50 g 1/1/2006 12:00:00AM 1.217E-+001 pCi/g 

F2F150000-092C Rad12.0018 TH-232 9.500E-+{)OO pCi/g 212.50 g 1/1/2006 12:00:00AM 9.500E-+{)OO pCi/g -- - -
Spiked By Spike Verified By Spike Date 

Preparation Of Soil, Sludge, Filter, Biota and Oil/Grease Samples For Radiochemical Analysis 
Revision 
19.00 

10.00 

8.00 

Preparation Of Samples For Gamma Spectroscopy 
Gamma Vision Analysis 

Analyst!Relenquished By r Refease Date Received By Receipt Date 

)1'2.1~1'1~11 ~ t,JIS)Jt. 
Balance ID I Initials I Date 

6/15/2012 3:57:37PM Page 1 of I RadCapture, version 4.2.06, released 2/9/2012 
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TestAmerica St. Louis

LOT # F2F140417 163 of 385

Spectrum: 1 20120706002 BG 
Acquired: 7/6/2012 1:10:16 AM 
Detector: Ge 1 SN/242 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

3.03 2.71 2.82 2.86 3.25 3.36 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 164 of 385

Spectrum: 1_20120706003_QCAsLeft 
Acquired: 7/6/2012 2:14:50 AM 
Detector: Ge 1 SN/242 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits. 

QA-60 
Channel 
Energy 
FWHM 
Acti vityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.81 
636.60 

1. 38 
596.80 

5330.00 
1332.51 

1. 91 
1164.20 

236.00 
59.22 

0.74 
-5.00 

1. 28 
-5.00 

5327.00 
1331.76 

1. 77 
-5.00 

237.00 
59.29 

0.76 
-4.00 

1.31 
-4.00 

5328.00 
1332.01 

1. 82 
-4.00 

Analyst: Rachel Mueller 

237.80 
59.48 

0.91 
1. 68 

1. 44 
0.95 

5329.90 
1332.51 

1. 90 
0. 72 

239.00 
59.79 

0.87 
4.00 

1. 4 6 
4.00 

5332.00 
1333. 01 

2.00 
4.00 

240.00 
59.86 

0.89 
5.00 

1. 4 9 
5.00 

5333.00 
1333.26 

2.05 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
High 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 

ooc 
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LOT # F2F140417 165 of 385

Spectrum: 2 20120706002 BG 
Acquired: 7/6/2012 1:10;57 AM 
Detector: Ge 2 SN/182 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 67 1. 53 1. 58 1. 63 1. 76 1. 81 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 166 of 385

Spectrum: 2 20120706001 QCAsLeft 
Acquired: 7/6/2012 12:50:06 AM 
Detector: Ge 2 SN/182 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.75 
670.10 

1. 28 
628.20 

5330.00 
1332.51 

1. 73 
1225.40 

236.00 
59.22 

0. 72 
-5.00 

1. 22 
-5.00 

5327.00 
1331.76 

1. 62 
-5.00 

237.00 
59.29 

0.73 
-4.00 

1. 24 
-4.00 

5328.00 
1332.01 

1. 65 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.50 

0.75 
0.34 

1. 28 
0.36 

5330.10 
1332.55 

1. 71 
-1.43 

239.00 
59.7 9 

0.77 
4.00 

1. 32 
4.00 

5332.00 
1333.01 

1. 80 
4.00 

240.00 
59.86 

0.78 
5.00 

1. 34 
5.00 

5333.00 
1333.26 

1. 84 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 167 of 385

Spectrum: 4 20120706002 BG 
Acquired: 7/6/2012 1:12;56 AM 
Detector: Ge 4 SN/181 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 32 1. 20 1. 24 1. 30 1. 39 1. 43 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 168 of 385

Spectrum: 4 20120706003 QCAsLeft 
Acquired: 7/6/2012 2: 15;40 AM 
Detector: Ge 4 SN/181 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.77' 
650.60 

1. 34 
609.90 

5330.00 
1332.51 

1. 84 
1189.70 

236.00 
59.22 

0.75 
-5.00 

1. 25 
-5.00 

5327.00 
1331.76 

1. 69 
-5.00 

237.00 
59.29 

0.76 
-4.00 

1. 28 
-4.00 

5328.00 
1332.01 

1. 74 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.62 

0.79 
1. 81 

1. 29 
1. 97 

5330.80 
1332.78 

1. 89 
2.75 

239.00 
59.79 

0.79 
4.00 

1. 40 
4.00 

5332.00 
1333.01 

1. 94 
4.00 

240.00 
59.86 

0.80 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

1. 99 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 169 of 385

Spectrum: 5 20120706001 BG 
Acquired: 7/6/2012 12:27:15 AM 
Detector: Ge 5 SN/157 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 45 1. 30 1. 35 1. 47 1. 55 1. 60 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 170 of 385

Spectrum: 5 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:32:19 AM 
Detector: Ge 5 SN/157 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tal H Ctrl 

238.00 
59.54 

0.74 
636.60 

1. 36 
596.80 

5330.00 
1332.51 

1. 90 
1164.20 

236.00 
59.22 

0.71 
-5.00 

1. 29 
-5.00 

5327.00 
1331.76 

1.77 
-5.00 

237.00 
59.29 

0.72 
-4.00 

1. 31 
-4.00 

5328.00 
1332.01 

1. 81 
-4.00 

Analyst: Rachel Mueller 

238.00 
59.62 

0.76 
-0.29 

1. 36 
0.57 

5330.20 
1332.59 

1. 85 
-0.49 

239.00 
59.79 

0.77 
4.00 

1. 40 
4.00 

5332.00 
1333.01 

1. 99 
4.00 

240.00 
59.86 

0.78 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

2.03 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 171 of 385

Spectrum: 6 20120706001 BG 
Acquired: 7/6/2012 12:27:55 AM 
Detector: Ge 6 SN/164 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.34 2.07 2.16 2.25 2.52 2.61 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 172 of 385

Spectrum: 6 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:33;04 AM 
Detector: Ge 6 SN/164 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0. 72 
670.10 

1. 36 
628.20 

5330.00 
1332.51 

1. 87 
1225.40 

236.00 
59.22 

0.69 
-5.00 

1. 30 
-5.00 

5327.00 
1331.76 

1. 76 
-5.00 

237.00 
59.29 

0.70 
-4.00 

1. 32 
-4.00 

5328.00 
1332.01 

1. 80 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.56 

0.71 
-1.70 

1. 32 
-0.21 

5329.70 
1332.47 

1. 88 
-0.29 

239.00 
59.76 

0.74 
4.00 

1. 41 
4.00 

5332.00 
1333.01 

1. 94 
4.00 

240.00 
59.86 

0.75 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

1. 97 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 173 of 385

Spectrum: 7 20120706001 BG 
Acquired: 7/6/2012 12:28:45 AM 
Detector: Ge 7 SN/154 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tal Measured H Tal H Ctrl 

1. 30 1.16 1. 21 1. 28 1. 40 1. 45 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 174 of 385

Spectrum: 7 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:34:14 AM 
Detector: Ge 7 SN/154 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.58 

0.84 
647.00 

1. 45 
606.50 

5330.00 
1332.51 

1. 98 
1183.00 

236.00 
59.22 

0.78 
-5.00 

1. 36 
-5.00 

5327.00 
1331.76 

1. 87 
-5.00 

237.00 
59.29 

0.80 
-4.00 

1. 39 
-4.00 

5328.00 
1332.01 

1. 90 
-4.00 

Analyst: Rachel Mueller 

238.00 
59.61 

0.84 
3.22 

1. 41 
2.22 

5330.10 
1332.60 

2.01 
2.80 

239.00 
59.79 

0.89 
4.00 

1. 51 
4.00 

5332.00 
1333.01 

2.06 
4.00 

240.00 
59.86 

0.91 
5.00 

1. 54 
5.00 

5333.00 
1333.26 

2.10 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 175 of 385

Spectrum: 8 20120706001 BG 
Acquired: 7/6/2012 12:29:39 AM 
Detector: Ge 8 SN/174 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 56 1. 39 1. 45 1. 53 1. 68 1. 74 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 176 of 385

Spectrum: 8 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:35;20 AM 
Detector: Ge 8 SN/174 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl ·L Tol Measured H Tol H Ctrl 

238.00 
59.54 
1.10 

650.60 

1. 53 
609.90 

5330.00 
1332.51 

1. 90 
1189.70 

236.00 
59.22 

0.80 
-5.00 

1. 26 
-5.00 

5327.00 
1331.76 

1. 70 
-5.00 

237.00 
59.29 

0.90 
-4.00 

1. 35 
-4.00 

5328.00 
1332.01 

1. 77 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.55 

1. 01 
1. 62 

1. 47 
3.13 

5330.00 
1332.50 

1. 86 
2.26 

239.00 
59.79 

1. 30 
4.00 

1. 70 
4.00 

5332.00 
1333.01 

2.04 
4.00 

240.00 
59.86 

1. 40 
5.00 

1. 79 
5.00 

5333.00 
1333.26 

2.10 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 177 of 385

Spectrum: 9 20120706002 BG 
Acquired: 7]6/2012 12:4g:40 AM 
Detector: Ge 9 SN/100113 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Count rate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 89 1. 53 1. 65 1. 81 2.14 2.26 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 178 of 385

Spectrum: 9_20120706003_QCAsLeft 
Acquired: 7/6/2012 1:55:35 AM 
Detector: Ge 9 SN/100113 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits. 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
Acti vityDiff 

QA-1332 
Channel 
Energy 
FWHM 
Acti vityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 
1. 08 

651.00 

1. 62 
610.00 

5330.00 
1332.51 

2.12 
1190.00 

236.00 
59.22 

0.98 
-5.00 

1. 4 9 
-5.00 

5327.00 
1331.76 

1. 95 
-5.00 

237.00 
59.29 
1. 01 

-4.00 

1. 53 
-4.00 

5328.00 
1332. 01 

2.01 
-4.00 

Analyst: Rachel Mueller 

237.80 
59.57 
1. 23 
2.04 

1. 65 
1.18 

5330.10 
1332.43 

2.19 
2.01 

239.00 
59.79 

1.15 
4.00 

1. 70 
4.00 

5332.00 
1333.01 

2.24 
4.00 

240.00 
59.8 6 
1.18 
5.00 

1. 7 4 
5.00 

5333.00 
1333.26 

2.30 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
High 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 

ooc 



TestAmerica St. Louis

LOT # F2F140417 179 of 385

Spectrum: 10 20120706001 BG 
Acquired: 7/6/2012 12:31:57 AM 
Detector: Ge10 S/N08316756 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.34 1.91 2.05 2.18 2.63 2.78 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 180 of 385

Spectrum: 10 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:56:13 AM 
Detector: Ge10 S/N08316756 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.84 
663.00 

1. 43 
633.00 

5330.00 
1332.51 

2.01 
1223.00 

236.00 
59.22 

0.82 
-5.00 

1. 37 
-5.00 

5327.00 
1331.76 

1. 89 
-5.00 

237.00 
59.29 

0.83 
-4.00 

1. 39 
-4.00 

5328.00 
1332.01 

1. 93 
-4.00 

Analyst: Rachel Mueller 

238.00 
59.57 

0.84 
1. 81 

1. 43 
0.56 

5330.00 
1332.62 

1. 93 
1. 99 

239.00 
59.79 

0.85 
4.00 

1. 4 7 
4.00 

5332.00 
1333.01 

2.09 
4.00 

240.00 
59.86 

0.86 
5.00 

1. 49 
5.00 

5333.00 
1333.26 

2.13 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 181 of 385

Spectrum: 11 20120706002 BG 
Acquired: 7/6/2012 12:46;16 AM 
Detector: Ge11 SN/09363993 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.13 2.00 2.04 2.10 2.21 2.25 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 182 of 385

Spectrum: 11 20120706001 QCAsLeft 
Acquired: 7/6/2012 12:25;12 AM 
Detector: Ge11 SN/09363993 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.90 
608.00 

1. 48 
580.00 

5330.00 
1332.51 

2.05 
1121.00 

236.00 
59.22 

0.86 
-5.00 

1. 39 
-5.00 

5327.00 
1331.76 

1. 94 
-5.00 

237.00 
59.29 

0.87 
-4. 00. 

1. 42 
-4.00 

5328.00 
1332.01 

1. 97 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.59 

0.92 
-2.04 

1. 45 
-2.65 

5330.00 
1332.59 

1. 97 
-2.94 

239.00 
59.79 

0.93 
4.00 

1. 53 
4.00 

5332.00 
1333.01 

2.12 
4.00 

240.00 
59.86 

0.95 
5.00 

1. 56 
5.00 

5333.00 
1333.26 

2.16 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 183 of 385

Spectrum: 12 20120706003 BG 
Acquired: 7/6/2012 1:20:51 AM 
Detector: Ge12 SN/10034336 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.24 2.07 2.12 2.12 2.35 2.41 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 184 of 385

Spectrum: 12 20120706001 QCAsLeft 
Acquired: 7/6/2012 12:26:12 AM 
Detector: Ge12 SN/10034336 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.91 
691.00 

1. 48 
659.00 

5330.00 
1332.51 

2.00 
1274.00 

236.00 
59.22 

0.85 
-5.00 

1. 40 
-5.00 

5327.00 
1331.76 

1. 86 
-5.00 

237.00 
59.29 

0.87 
-4.00 

1. 42 
-4.00 

5328.00 
1332.01 

1. 91 
-4.00 

Analyst: Rachel Mueller 

237.80 
59.56 

0.89 
0.77 

1. 46 
1.13 

5329.60 
1332.57 

1. 95 
0.43 

239.00 
59.79 

0.94 
4.00 

1. 54 
4.00 

5332.00 
1333.01 

2.08 
4.00 

240.00 
59.86 

0.96 
5.00 

1. 56 
5.00 

5333.00 
1333.26 

2.13 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 185 of 385

Spectrum: 13 20120706002 BG 
Acquired: 7/6/2012 12:48:23 AM 
Detector: Ge13 SN/10064006 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Count rate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 91 1. 71 1. 77 1. 83 2.04 2.10 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 186 of 385

Spectrum: 13_20120706001_QCAsLeft 
Acquired: 7/6/2012 12:27:02 AM 
Detector: Ge13 SN/10064006 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits. 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

1. 02 
638.00 

1. 57 
609.00 

5330.00 
1332.51 

2.08 
1176.00 

236.00 
59.22 
0.93 

-5.00 

1. 4 6 
-5.00 

5327.00 
1331.76 

1. 97 
-5.00 

237.00 
59.29 

0.96 
-4.00 

1. 4 9 
-4.00 

5328.00 
1332.01 

2.01 
-4.00 

Analyst: Rachel Mueller 

238.00 
59.57 

0.98 
1.13 

1. 53 
2.40 

5329.90 
1332.54 

2.00 
0.66 

239.00 
59.79 
1. 08 
4.00 

1. 64 
4.00 

5332.00 
1333.01 

2.16 
4.00 

240.00 
59.86 

1.11 
5.00 

1. 68 
5.00 

5333.00 
1333.26 

2.19 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
Low OOT 
PASS 



TestAmerica St. Louis

LOT # F2F140417 187 of 385

Spectrum: 14 20120706001 BG 
Acquired: 7/6/2012 12:16;06 AM 
Detector: Ge14 SN/11080670 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 91 1. 7 5 1. 80 1. 82 2.01 2.06 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 188 of 385

Spectrum: 14 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:10:49 AM 
Detector: Ge14 SN/11080670 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.76 
651.00 

1. 35 
610.00 

5330.00 
1332.51 

1. 91 
1189.50 

236.00 
59.22 

0.66 
-5.00 

1. 27 
-5.00 

5327.00 
1331.76 

1. 80 
-5.00 

237.00 
59,29 

0.69 
-4.00 

1. 29 
-4.00 

5328.00 
1332.01 

1. 83 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.62 

0.75 
-0.87 

1. 38 
-0.73 

5330.20 
1332.58 

1. 89 
-1.68 

239.00 
59.79 

0.82 
4.00 

1. 41 
4.00 

5332.00 
1333.01 

1. 98 
4.00 

240.00 
59.86 

0.86 
5.00 

1. 44 
5.00 

5333.00 
1333.26 

2.02 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 189 of 385

Spectrum: 15 20120706003 BG 
Acquired: 7/6/2012 1:32:49 AM 
Detector: GelS SN/1102216 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 72 1. 60 1. 64 1. 75 1. 80 1. 84 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 190 of 385

Spectrum: 15 20120706004 QCAsLeft 
Acquired: 7/6/2012 2:36:26 AM 
Detector: GelS SN/1102216 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.95 
663.00 

1. 51 
633.00 

5330.00 
1332.51 

1. 99 
1223.00 

236.00 
59.22 

0.85 
-5.00 

1. 37 
-5.00 

5327.00 
1331.76 

1. 74 
-5.00 

237.00 
59.29 

0.88 
-4.00 

1. 41 
-4.00 

5328.00 
1332.01 

1. 82 
-4.00 

Analyst: Rachel Mueller 

238.00 
59.60 

0.98 
1. 91 

1. 51 
-1.85 

5329.70 
1332.58 

1. 90 
-0.36 

239.00 
59.79 

1. 01 
4.00 

1. 60 
4.00 

5332.00 
1333.01 

2.15 
4.00 

240.00 
59.86 
1. 04 
5.00 

1. 65 
5.00 

5333.00 
1333.26 

2.23 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 191 of 385

Spectrum: 16 20120706001 BG 
Acquired: 7/6/2012 12:17;12 AM 
Detector: Ge16 SN/11012217 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Count rate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.78 2.63 2.68 2.75 2.88 2.93 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 192 of 385

Spectrum: 16 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:11:48 AM 
Detector: Ge16 SN/11012217 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target 1 Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.96 
608.00 

1. 53 
580.00 

5330.00 
1332.51 

2.09 
1121.00 

236.00 
59.22 

0.93 
-5.00 

1. 45 
-5.00 

5327.00 
1331.76 

1. 97 
-5.00 

237.00 
59.29 

0.93 
-4.00 

1. 47 
-4.00 

5328.00 
1332.01 

2.01 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.56 

0.96 
1.11 

1. 56 
0.79 

5330.20 
1332.65 

2.09 
1. 44 

239.00 
59.79 

0.98 
4.00 

1. 58 
4.00 

5332.00 
1333.01 

2.17 
4.00 

240.00 
59.86 

0.99 
5.00 

1. 60 
5.00 

5333.00 
1333.26 

2.21 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 193 of 385

Spectrum: 17 20120706001 BG 
Acquired: 7/6/2012 12:18:18 AM 
Detector: Ge17 SN/11080671 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target 1 Ctrl 1 Tol Measured H Tol H Ctrl 

2.47 2.30 2.35 2.40 2.58 2.63 

Analyst: Rachel Mueller Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 194 of 385

Spectrum: 17 20120706002 QCAsLeft 
Acquired: 7/6/2012 1:13:05 AM 
Detector: Ge17 SN/11080671 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.77 
691.00 

1. 37 
659.00 

5330.00 
1332.51 

1. 88 
1274.00 

236.00 
59.22 

0.75 
-5.00 

1. 31 
-5.00 

5327.00 
1331.76 

1. 77 
-5.00 

237.00 
59.29 

0.76 
-4.00 

1. 33 
-4.00 

5328.00 
1332.01 

1. 81 
-4.00 

Analyst: Rachel Mueller 

237.90 
59.63 

0.76 
0.22 

1. 36 
-0.02 

5330.00 
1332.60 

1. 88 
0.14 

239.00 
59.79 

0.78 
4.00 

1. 41 
4.00 

5332.00 
1333.01 

1. 95 
4.00 

240.00 
59.86 

0.79 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

1. 99 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 195 of 385

Spectrum: 19 20120706001 BG 
Acquired: 7/6/2012 12:os:o9 AM 
Detector: Ge19 SN/11146715 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2. 67 2.16 2.33 2.62 3.01 3.18 

Analyst: Rachel Mueller Reviewer: Jody Watson. 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 196 of 385

Spectrum: 19 20120706002 QCAsLeft 
Acquired: 7/6/2012 7:38:02 AM 
Detector: Ge19 SN/11146715 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.89 
663.00 

1. 47 
633.00 

5330.00 
1332.51 

1. 92 
1223.00 

236.00 
59.22 

0.84 
-5.00 

1. 38 
-5.00 

5327.00 
1331.76 

1. 80 
-5.00 

237.00 
59.29 

0.86 
-4.00 

1. 41 
-4.00 

5328.00 
1332.01 

1. 84 
-4.00 

Analyst: Jody Watson 

237.90 
59.56 

0.88 
-1.54 

1. 46 
-0.61 

5329.70 
1332.66 

1. 90 
-2.17 

239.00 
59.79 

0.92 
4.00 

1. 52 
4.00 

5332.00 
1333.01 

1. 99 
4.00 

240.00 
59.86 

0.93 
5.00 

1. 55 
5.00 

5333.00 
1333.26 

2.03 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 197 of 385

Test America 
THE LEADER IN. ENVIRONMENTAL TESTING 

Run Log 



TestAmerica St. Louis

LOT # F2F140417 198 of 385
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TestAmerica St. Louis

LOT # F2F140417 199 of 385
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LOT # F2F140417 200 of 385
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LOT # F2F140417 201 of 385
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TestAmerica St. Louis

LOT # F2F140417 202 of 385

Spectrum: 2 20120709002 BG 
Acquired: 7/9/2012 1:58:3o AM 
Detector: Ge 2 SN/182 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 67 1. 53 1. 58 1. 60 1. 76 1. 81 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 203 of 385

Spectrum: 2 20120709001 QCAsLeft 
Acquired: 7/9/2012 1:19;18 AM 
Detector: Ge 2 SN/182 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl 1 Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.75 
670.10 

1. 28 
628.20 

5330.00 
1332.51 

1. 73 
1225.40 

236.00 
59.22 

0.72 
-5.00 

1. 22 
-5.00 

5327.00 
1331.76 

1. 62 
-5.00 

237.00 
59.29 

0.73 
-4.00 

1. 24 
-4.00 

5328.00 
1332.01 

1. 65 
-4.00 

Analyst: Lindsey Sharpe 

237.90 
59.50 

0.75 
0.71 

1. 30 
-1.30 

5329.90 
1332.50 

1. 70 
-1.40 

239.00 
59.79 

0.77 
4.00 

1. 32 
4.00 

5332.00 
1333.01 

1. 80 
4.00 

240.00 
59.86 

0.78 
5.00 

1. 34 
5.00 

5333.00 
1333.26 

1. 84 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 204 of 385

Spectrum: 3 20120709002 BG 
Acquired: 7/9/2012 1:59;31 AM 
Detector: Ge 3 SN/131 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.36 2.21 2.26 2.32 2.46 2.51 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 205 of 385

Spectrum: 3 20120709001 QCAsLeft 
Acquired: 7/9/2012 1:17:40 AM 
Detector: Ge 3 SN/131 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.81 
647.00 

1. 46 
606.50 

5330.00 
1332.51 

2.07 
1183.00 

236.00 
59.22 

0.78 
-5.00 

1. 39 
-5.00 

5327.00 
1331.76 

1. 91 
-5.00 

237.00 
59.29 

0.79 
-4.00 

1. 41 
-4.00 

5328.00 
1332.01 

1. 97 
-4.00 

Analyst: Lindsey Sharpe 

237.80 
59.54 

0.82 
1. 48 

1. 44 
2.06 

5329.90 
1332.43 

2.12 
1. 30 

239.00 
59.79 

0.83 
4.00 

1. 51 
4.00 

5332.00 
1333.01 

2.17 
4.00 

240.00 
59.86 

0.84 
5.00 

1. 53 
5.00 

5333.00 
1333.26 

2.22 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 206 of 385

Spectrum: 4 20120709002 BG 
Acquired: 7/9/2012 1:56:51 AM 
Detector: Ge 4 SN/181 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 32 1. 20 1. 24 1. 2 6 1. 39 1. 43 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 207 of 385

Spectrum: 4 20120709001 QCAsLeft 
Acquired: 7/9/2012 1:20;39 AM 
Detector: Ge 4 SN/181 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.77 
650.60 

1. 34 
609.90 

5330.00 
1332.51 

1. 84 
1189.70 

236.00 
59.22 

0.75 
-5.00 

1. 25 
-5.00 

5327.00 
1331.76 

1. 69 
-5.00 

237.00 
59.29 

0.76 
-4.00 

1. 28 
-4.00 

5328.00 
1332.01 

1. 74 
-4.00 

Analyst: Lindsey Sharpe 

238.00 
59.64 

0.77 
1. 49 

1. 37 
2.72 

5331.00 
1332.84 

1. 93 
2.50 

239.00 
59.79 

0.79 
4.00 

1. 40 
4.00 

5332.00 
1333.01 

1. 94 
4.00 

240.00 
59.86 

0.80 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

1. 99 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 208 of 385

Spectrum: 5 20120709001 BG 
Acquired: 7/9/2012 12:55:47 AM 
Detector: Ge 5 SN/157 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 45 1. 30 1. 35 1. 37 1. 55 1. 60 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 209 of 385

Spectrum: 5 20120709002 QCAsLeft 
Acquired: 7/9/2012 2:20:04 AM 
Detector: Ge 5 SN/157 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.74 
636.60 

1. 36 
596.80 

5330.00 
1332.51 

1. 90 
1164.20 

236.00 
59.22 

0.71 
-5.00 

1. 29 
-5.00 

5327.00 
1331.76 

1. 77 
-5.00 

237.00 
59.29 

0.72 
-4.00 

1. 31 
-4.00 

5328.00 
1332.01 

1. 81 
-4.00 

Analyst: Lindsey Sharpe 

237.90 
59.59 

0.74 
0.44 

1. 37 
1. 00 

5330.10 
1332.58 

1. 87 
-0.46 

239.00 
59.79 

0.77 
4.00 

1. 40 
4.00 

5332.00 
1333.01 

1. 99 
4.00 

240.00 
59.86 

0.78 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

2.03 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 210 of 385

Spectrum: 6 20120709001 BG 
Acquired: 7/9/2012 12:56:42 AM 
Detector: Ge 6 SN/164 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.34 2.07 2.16 2.18 2.52 2.61 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 211 of 385

Spectrum: 6 20120709002 QCAsLeft 
Acquired: 7/9/2012 2:21:20 AM 
Detector: Ge 6 SN/164 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.72 
670.10 

1. 36 
628.20 

5330.00 
1332.51 

1. 87 
1225.40 

236.00 
59.22 

0.69 
-5.00 

1. 30 
-5.00 

5327.00 
1331.76 

1. 7 6 
-5.00 

237.00 
59.29 

0.70 
-4.00 

1. 32 
-4.00 

5328.00 
1332.01 

1. 80 
-4.00 

Analyst: Lindsey Sharpe 

237.90 
59.57 

0.71 
-1.10 

1. 35 
-0.58 

5329.70 
1332.47 

1. 86 
0.82 

239.00 
59.76 

0.74 
4.00 

1. 41 
4.00 

5332.00 
1333.01 

1.94 
4.00 

240.00 
59.86 

0.75 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

1. 97 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 212 of 385

Spectrum: 7 20120709001 BG 
Acquired: 7/9/2012 12:55:02 AM 
Detector: Ge 7 SN/154 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 30 1.16 1. 21 1. 2 6 1. 40 1. 45 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 213 of 385

Spectrum: 7_20120709002_QCAsLeft 
Acquired: 7/9/2012 2:22:20 AM 
Detector: Ge 7 SN/154 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits. 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.58 

0.84 
647.00 

1. 45 
606.50 

5330.00 
1332.51 

1. 98 
1183.00 

236.00 
59.22 

0.78 
-5.00 

1. 36 
-5.00 

5327.00 
1331.76 

1.87 
-5.00 

237.00 
59.29 

0.80 
-4.00 

1. 39 
-4.00 

5328.00 
1332.01 

1.90 
-4.00 

Analyst: Lindsey Sharpe 

237.80 
59.58 

0.83 
2.55 

1. 43 
2.72 

5330.20 
1332.64 

2.06 
1. 81 

239.00 
59.79 

0.89 
4.00 

1.51 
4.00 

5332.00 
1333.01 

2.06 
4.00 

240.00 
59.86 

0.91 
5.00 

1. 54 
5.00 

5333.00 
1333.26 

2.10 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
High 
PASS 

OOT 



TestAmerica St. Louis

LOT # F2F140417 214 of 385

Spectrum: 8 20120709001 BG 
Acquired: 7/9/2012 12:57:32 AM 
Detector: Ge 8 SN/174 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 56 1. 39 1. 45 1. 52 1. 68 1. 74 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 215 of 385

Spectrum: 8 20120709002 QCAsLeft 
Acquired: 7/9/2012 2:19!29 AM 
Detector: Ge 8 SN/174 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 
1.10 

650.60 

1. 53 
609.90 

5330.00 
1332.51 

1. 90 
1189.70 

236.00 
59.22 

0.80 
-5.00 

1. 26 
-5.00 

5327.00 
1331.76 

1. 70 
-5.00 

237.00 
59.29 

0.90 
-4.00 

1. 35 
-4.00 

5328.00 
1332.01 

1. 77 
-4.00 

Analyst: Lindsey Sharpe 

237.90 
59.53 

0.97 
0.85 

1. 43 
1. 82 

5329.80 
1332.45 

1. 84 
0.55 

239.00 
59.79 

1. 30 
4.00 

1. 70 
4.00 

5332.00 
1333.01 

2.04 
4.00 

240.00 
59.86 
1. 40 
5.00 

1. 79 
5.00 

5333.00 
1333.26 

2.10 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 216 of 385

Spectrum: 10 20120709002 BG 
Acquired: 7/9/2012 1:51:17 AM 
Detector: Ge10 S/N08316756 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.34 1. 91 2.05 2.20 2.63 2.78 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 217 of 385

Spectrum: 10 20120709001 QCAsLeft 
Acquired: 7/9/2012 1:11:22 AM 
Detector: Ge10 S/N08316756 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.84 
663.00 

1. 43 
633.00 

5330.00 
1332.51 

2.01 
1223.00 

236.00 
59.22 

0.82 
-5.00 

1. 37 
-5.00 

5327.00 
1331.76 

1. 89 
-5.00 

237.00 
59.29 

0.83 
-4.00 

1. 39 
-4.00 

5328.00 
1332.01 

1. 93 
-4.00 

Analyst: Lindsey Sharpe 

238.10 
59.62 

0.85 
0.41 

1. 42 
1. 58 

5330.20 
1332.65 

2.02 
0.59 

239.00 
59.79 

0.85 
4.00 

1. 47 
4.00 

5332.00 
1333.01 

2.09 
4.00 

240.00 
59.86 

0.86 
5.00 

1. 49 
5.00 

5333.00 
1333.26 

2.13 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 218 of 385

Spectrum: 11 20120709002 BG 
Acquired: 7/9/2012 1:52:40 AM 
Detector: Ge11 SN/09363993 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Count rate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.13 2.00 2.04 2.09 2.21 2.25 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 219 of 385

Spectrum: 11 20120709001 QCAsLeft 
Acquired: 7/9/2012 1:14:06 AM 
Detector: Ge11 SN/09363993 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.90 
608.00 

1. 48 
580.00 

5330.00 
1332.51 

2.05 
1121.00 

236.00 
59.22 

0.86 
-5.00 

1. 39 
-5.00 

5327.00 
1331.76 

1. 94 
-5.00 

237.00 
59.29 

0.87 
-4.00 

1. 42 
-4.00 

5328.00 
1332.01 

1. 97 
-4.00 

Analyst: Lindsey Sharpe 

238.10 
59.63 

0.92 
-0.26 

1. 4 7 
1. 89 

5330.00 
1332.59 

2.06 
1. 25 

239.00 
59.79 

0.93 
4.00 

1. 53 
4.00 

5332.00 
1333.01 

2.12 
4.00 

240.00 
59.86 

0.95 
5.00 

1. 56 
5.00 

5333.00 
1333.26 

2.16 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 220 of 385

Spectrum: 12 20120709002 BG 
Acquired: 7/9/2012 1:53:l5 AM 
Detector: Ge12 SN/10034336 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Count rate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.24 2.07 2.12 2.14 2.35 2.41 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 221 of 385

Spectrum: 12 20120709001 QCAsLeft 
Acquired: 7/9/2012 1:13:36 AM 
Detector: Ge12 SN/10034336 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.91 
691.00 

1. 48 
659.00 

5330.00 
1332.51 

2.00 
1274.00 

236.00 
59.22 

0.85 
-5.00 

1. 40 
-5.00 

5327.00 
1331.76 

1. 8 6 
-5.00 

237.00 
59.29 

0.87 
-4.00 

1. 42 
-4.00 

5328.00 
1332.01 

1. 91 
-4.00 

Analyst: Lindsey Sharpe 

237.80 
59.56 

0.90 
-0.56 

1. 45 
0.62 

5330.00 
1332.66 

1. 98 
1.15 

239.00 
59.79 

0.94 
4.00 

1. 54 
4.00 

5332.00 
1333.01 

2.08 
4.00 

240.00 
59.86 

0.96 
5.00 

1. 56 
5.00 

5333.00 
1333.26 

2.13 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 222 of 385

Spectrum: 13 20120709002 BG 
Acquired: 7/9/2012 1:54:09 AM 
Detector: Ge13 SN/10064006 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 91 1. 71 1. 77 1. 86 2.04 2.10 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 223 of 385

Spectrum: 13_20120709001_QCAsLeft 
Acquired: 7/9/2012 1:09:52 AM 
Detector: Gel3 SN/10064006 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits. 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
Acti vityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

1. 02 
638.00 

1. 57 
609.00 

5330.00 
1332.51 

2.08 
1176.00 

236.00 
59.22 

0.93 
-5.00 

1. 46 
-5.00 

5327.00 
1331.7 6 

1. 97 
-5.00 

237.00 
59.29 

0.96 
-4.00 

1. 4 9 
-4.00 

5328.00 
1332.01 

2.01 
-4.00 

Analyst: Lindsey Sharpe 

237.90 
59.56 

0.96 
1.63 

1. 53 
2.79 

5329.90 
1332.52 

2.02 
1. 88 

239.00 
59.79 
1. 08 
4.00 

1. 64 
4.00 

5332.00 
1333.01 

2.16 
4.00 

240.00 
59.86 

1.11 
5.00 

1. 68 
5.00 

5333.00 
1333.26 

2.19 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
Low OOT 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 224 of 385

Spectrum: 14 20120709001 BG 
Acquired: 7/9/2012 12:46;42 AM 
Detector: Ge14 SN/11080670 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 91 1. 7 5 1. 80 1. 87 2.01 2.06 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 225 of 385

Spectrum: 14_20120709002_QCAsLeft 
Acquired: 7/9/2012 2:14:21 AM 
Detector: Ge14 SN/11080670 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits. 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.76 
651.00 

1. 35 
610.00 

5330.00 
1332.51 

1.91 
1189.50 

236.00 
59.22 

0.66 
-5.00 

1. 27 
-5.00 

5327.00 
1331. 7 6 

1. 80 
-5.00 

237.00 
59.29 

0.69 
-4.00 

1. 29 
-4.00 

5328.00 
1332.01 

1. 83 
-4.00 

Analyst: Lindsey Sharpe 

237.90 
59.62 

0.74 
-1.00 

1. 42 
1. 4 6 

5329.80 
1332.47 

1. 8 6 
-0.92 

239.00 
59.79 

0.82 
4.00 

1. 41 
4.00 

5332.00 
1333.01 

1. 98 
4.00 

240.00 
59.8 6 

0.86 
5.00 

1. 44 
5.00 

5333.00 
1333.26 

2.02 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

High OOT 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 226 of 385

Spectrum: 15 20120709001 BG 
Acquired: 7/9/2012 12:47;17 AM 
Detector: GelS SN/1102216 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Count rate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

1. 72 1. 60 1. 64 1. 67 1. 80 1. 84 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 227 of 385

Spectrum: 15_20120709002_QCAsLeft 
Acquired: 7/9/2012 2:16:11 AM 
Detector: GelS SN/1102216 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits. 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
Acti vityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.95 
663.00 

1. 51 
633.00 

5330.00 
1332.51 

1. 99 
1223.00 

236.00 
59.22 

0.85 
-5.00 

1. 37 
-5.00 

5327.00 
1331.76 

1. 7 4 
-5.00 

237.00 
59.29 

0.88 
-4.00 

1. 41 
-4.00 

5328.00 
1332.01 

1. 82 
-4.00 

Analyst: Lindsey Sharpe 

237.80 
59.55 

0.94 
1. 06 

1. 45 
-4.14 

5330.00 
1332.66 

1.98 
-2.90 

239.00 
59.79 

1. 01 
4.00 

1. 60 
4.00 

5332.00 
1333. 01 

2.15 
4.00 

240.00 
59.86 

1. 04 
5.00 

1. 65 
5.00 

5333.00 
1333.26 

2.23 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
Low OOT 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 228 of 385

Spectrum: 16 20120709001 BG 
Acquired: 7/9/2012 12:48;23 AM 
Detector: Ge16 SN/11012217 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.78 2.63 2. 68 2. 67 2.88 2.93 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

Low OO'I 



TestAmerica St. Louis

LOT # F2F140417 229 of 385

Spectrum: 17 20120709001 BG 
Acquired: 7/9/2012 12:45;07 AM 
Detector: Ge17 SN/11080671 

Background Evaluation Criteria: 

Test America 
St. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limjts. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.47 2.30 2.35 2.38 2.58 2.63 

Analyst: Lindsey Sharpe Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 230 of 385

Spectrum: 17 20120709002 QCAsLeft 
Acquired: 7/9/2012 2:16:43 AM 
Detector: Ge17 SN/11080671 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.77 
691.00 

1. 37 
659.00 

5330.00 
1332.51 

1. 88 
1274.00 

236.00 
59.22 

0.75 
-5.00 

1. 31 
-5.00 

5327.00 
1331.76 

1. 77 
-5.00 

237.00 
59.29 

0.76 
-4.00 

1. 33 
-4.00 

5328.00 
1332.01 

1. 81 
-4.00 

Analyst: Lindsey Sharpe 

237.80 
59.61 

0.77 
-0.65 

1. 37 
1.15 

5329.80 
1332.56 

1. 84 
0.65 

239.00 
59.79 

0.78 
4.00 

1. 41 
4.00 

5332.00 
1333.01 

1. 95 
4.00 

240.00 
59.86 

0.79 
5.00 

1. 43 
5.00 

5333.00 
1333.26 

1. 99 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 



TestAmerica St. Louis

LOT # F2F140417 231 of 385

Spectrum: 19 20120709003 BG 
Acquired: 7/9/2012 10:os:o9 AM 
Detector: Ge19 SN/11146715 

Background Evaluation Criteria: 

Test America 
St .. Louis 

Background Check 

1) Place instrument out of service if Countrate exceeds Control Limits. 
2) Investigate high countrate and take corrective action as necessary if Countrate 

exceeds Tolerance Limits. 

Bkgd 
Countrate 

Target L Ctrl L Tol Measured H Tol H Ctrl 

2.67 2.16 2.33 2.56 3.01 3.18 

Analyst: Micha Korrinhizer Reviewer: Jody Watson 

Results 

PASS 



TestAmerica St. Louis

LOT # F2F140417 232 of 385

Spectrum: 19 20120709002 QCAsLeft 
Acquired: 7/9/2012 3:15:25 AM 
Detector: Ge19 SN/11146715 

Test America 
St. Louis 

Quality Control Check 

Quality Control Evaluation Criteria: 
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits. 
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits 

QA-60 
Channel 
Energy 
FWHM 
ActivityDiff 

QA-662 
FWHM 
ActivityDiff 

QA-1332 
Channel 
Energy 
FWHM 
ActivityDiff 

Target L Ctrl L Tol Measured H Tol H Ctrl 

238.00 
59.54 

0.89 
663.00 

1. 4 7 
633.00 

5330.00 
1332.51 

1. 92 
1223.00 

236.00 
59.22 

0.84 
-5.00 

1. 38 
-5.00 

5327.00 
1331.76 

1. 80 
-5.00 

237.00 
59.29 

0.86 
-4.00 

1. 41 
-4.00 

5328.00 
1332.01 

1. 84 
-4.00 

Analyst: Lindsey Sharpe 

237.90 
59.57 

0.87 
-1.83 

1. 47 
0.17 

5329.70 
1332.68 

1. 94 
-1.32 

239.00 
59.79 

0.92 
4.00 

1. 52 
4.00 

5332.00 
1333.01 

1. 99 
4.00 

240.00 
59.86 

0.93 
5.00 

1. 55 
5.00 

5333.00 
1333.26 

2.03 
5.00 

Reviewer: Jody Watson 

Results 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
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Reviewed By: ___ -=-d}J_.__,_~..__-_-_____ _ 

SOP Reference: ST-RD-0102, Rev: Current Revision 36 
Form No.: SL-RAD-0026, Revised 7/20/06 

Geometry 

Tu LA (J ,.;;..~_ o..A.. 

I 
I 
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~A 
·~-TLu'\Ot C't:tvt 

I 

QC Type Suffixes: B=Biank; C=Laboratory Control Sample; L=Laboratory Control Sample Duplicate; S=Matrix Spike; 
D=Matrix Spike Duplicate; X=Sample Duplicate. 
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TEST AMERICA 
St. Louis 

G am rna C f R oun1ng 
Sample# Detector 
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MVE)LDIAA l3 
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Count Geometry 
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y 

Reviewed By: ____ C-'-1\11'---"-'-t-_ .. ___ _ Date: -:::t1 q \ \2-

SOP Reference: ST-RD-0102, Rev: Current Revision 37 
Form No.: SL-RAD-0026, Revised 7/20/06 
QC Type Suffixes: B==Biank; C=Laboratory Control Sample; L=Laboratory Control Sample Duplicate; S=Matrix Spike; 
D==Matrix Spike Duplicate; X==Sample Duplicate. 
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' 
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TEST AMERICA 
St. Louis 
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Sample# Detector 
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Reviewed By: ____ {1m ______ _ Date: 7·} q / ( ;}-, 

SOP Reference: ST-RD-0102, Rev: Current Revision 38 
Form No.: SL-RAD-0026, Revised 7/20/06 
QC Type Suffixes: B=Blank; C=Laboratory Control Sample; L=Laboratory Control Sample Duplicate; S=Matrix Spike; 
D=Matrix Spike Duplicate; X=Sample Duplicate. 
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SOP Reference: ST-RD-0102, Rev: Current Revision 39 
Form No.: SL-RAD-0026, Revised 7/20/06 

Logbook No.: 3859 
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QC Type Suffixes: B=Biank; C=Laboratory Control Sample; L=Laboratory Control Sample Duplicate; S=Matrix Spike; 
D=Matrix Spike Duplicate; X=Sample Duplicate. · 
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ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/2/2012 12:15:05 AMPage 1 
Spectrum name: 1_20120630004_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det1\1_20120630004_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 1 SN/242 

Calibration 
Filename: 

Ge1_QC 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/30/2012 12:04:25 PM 
129600 
130148 

0.42 % 
1 

1_QC.Clb 

2/23/2012 9:00:09 AM 
0.030 keV 
0.250 keV/channel 
9.432E-09 keV/channelA2 

1/6/2011 8:36:03 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.52keV) 

8000 ( 2000.20keV ) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/2/2012 12:15:05 AMPage 2 
Spectrum name: 1_20120630004_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 32 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0708 

Comments 

***** 
Peak 
Energy 

S U M M A R Y 0 F P E A K S I N R A N G E ***** 

39.47 
46.56 
63.20 
74.91 
77.02 
87.11 
89.83 
91.93 
92.55 
93.28 

143.74 
185.66 
198.47 
238.49 
241. 72 
295.00 
338.23 
351.77 
510.90 
558.16 
583.12 
609.21 

767.05 
911. 05 
968. 96 

1000.95 
1120.36 

1460.78 
1764.96 

Area Uncert FWHM Corrctn 

503. 
1533. 
2582. 

663. 
493. 
247. 
247. 
261. 

3120. 
564. 
431. 

1727. 
278. 

1155. 
210. 
489. 
234. 
830. 

3658. 
236. 
473. 
768. 

188. 
381. 
305. 
191. 
238. 

862. 
356. 

16.63 
5.64 
4.32 

10.93 
13.80 
26.11 
27.65 
27.56 
2.81 

17.52 
17.06 

6.13 
23.32 
5.53 

25.94 
13.21 
24.19 

9.01 
3.31 

28.89 
12.12 

9.13 

28.17 
16.28 
15.03 
22.25 
19.48 

5.27 
10.47 

0.95 
0.80 
0.92 
0.78 
0.78 
0.79 
0.45 
0.80 
0.80 
0.80 
1. 16 
0.99 
1. 00 
0.93 
0.93 
0.93 
1.14 
1. 18 
2.37 
1. 08 
1.58 
1.31 

1.02 
1. 80 
1.18 
0.34 
1.15 

1. 88 
1.42 

Factor 

5.696E-02 
6.898E-02 
9.721E-02 
1.171E-01 
1. 206E-01 
1.378E-01 
1. 397E-01 
1.400E-01 
1.401E-01 
1.403E-01 
1. 376E-01 
1.242E-01 
1. 206E-01 
1.095E-01 
1.086E-01 
9.379E-02 
8.175E-02 
7.802E-02 
5.673E-02 
5.268E-02 
5.055E-02 
4.831E-02 

3.835E-02 
3.115E-02 
2. 971E-02 
2.892E-02 
2. 596E-02 

2.116E-02 
1.848E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 
63.29 

86.54 

92.59 
93.35 

143.79 

238.63 
242.00 
295.09 
338.32 
351.93 
511. 86 

583.02 
609.31 
610.30 
766.41 
911. 16 
968 :97 

1001.00 
1120.29 
1120.55 
1121.30 
1460.83 
1764.49 

4.250 
3.810 

30.700 

5.584 
5.561 

10. 960 

43.300 
7.430 

19.300 
12.010 
37.600 
20.000 

84.500 
46.090 

5.750 
0.294 

29.000 
17.460 

0.837 
15.100 
99.987 
34.900 
10.670 
15.400 

Act. Nuc 
DPS 

4.037E+00 PB210 
5.371E+00 TH234 

4.535E-02 EU155 

3.076E+00 TH234 
5.574E-01 AC228 
2.205E-01 U235 

1.881E-01 PB212 
2.013E-01 PB214 
2.084E-01 PB214 
1.839E-01 AC228 
2.185E-01 PB214 
2.491E+00 RH106 

8.546E-02 TL208 
2.663E-01 BI214 
2.139E+00 RU103 
1.290E+01 PA234M 
3.255E-01 AC228 
4.537E-01 AC228 
6.079E+00 PA234M 
4.692E-01 BI214 
7.087E-02 Sc46 
2.032E-01 Ta182 
2.945E+00 K40 
9.665E-01 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 1 Sigma % keV Nuclide 

157.81 39.47 2166. 503. 8.831E+03 16.63 0.946 s 
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ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/2/2012 12:15:05 AMPage 3 
Spectrum name: 1_20120630004_BGLong.An1 

Channel Energy Background Net area Eff*Area Uncert FWHM Suspected 
299.54 74.90 2175. 559. 4.775E+03 14.27 0. 716 D 
308.00 77.01 2294. 416. 3.444E+03 20.01 1.012 sM 
348.45 87.13 1958. 383. 2.779E+03 20.65 1.103 sM 
359.27 89.83 1662. 247. 1. 771E+03 27.65 0.451 sM 
367.68 91.93 2459. 261. 1.865E+03 27.56 0.797 D 
742.64 185.66 2373. 1727. 1.391E+04 6.13 0.993 s 
793.92 198.47 1382. 278. 2.302E+03 23.32 1.000 

2043.76 510.90 1998. 3658. 6.448E+04 3.31 2.373 sM 
2232.81 558.16 976. 236. 4.470E+03 28.89 1.076 M 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

PB-210 186.16 46.56 1984. 1533. 0.012 5.64 0.802 
TH-234 252.73 63.20 2696. 2582. 0.020 4.32 0.921s 
TH-234 370.31 92.59 2644. 2940. 0.023 3.09 0.7980 
AC-228 373.36 93.35 4595. 564. 0.004 17.52 0.7990 
U-235 574.94 143.74 1658. 431. 0.003 17.06 1.164s 
PB-212 954.00 238.49 1935. 1248. 0.010 7.46 0.959s 
PB-214 966.91 241.71 1563. 250. 0.002 29.60 1.187s 
PB-214 1180. 06 295.00 1161. 489. 0.004 13.21 0.932 
AC-228 1353.01 338.23 990. 234. 0.002 24.19 1.136 
PB-214 1407.20 351. 77 1244. 830. 0.006 9.01 1.181 
TL-208 2332.68 583.12 734. 473. 0.004 12.12 1.581s 
BI-214 2437.02 609.21 998. 768. 0.006 9.13 1. 312 
PA-234M 3068.39 767.05 584. 188. 0.001 28.17 1.019s 
AC-228 3644.36 911. 05 650. 381. 0.003 16.28 1.800s 
AC-228 3875.98 968.96 399. 305. 0.002 15.03 1.176s 
PA-234M 4003.95 1000.95 386. 191. 0.001 22.25 0.343s 
BI-214 4481.54 1120.36 411. 238. 0.002 19.48 1.145s 
K-40 5842.96 1460.78 225. 862. 0.007 5.27 1.876 
BI-214 7059.38 1764.96 160. 356. 0.003 10.47 1.422s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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ORTEC g v - i (1087) Env32 G53W4.25 7/2/2012 12:15:05 AMPage 4 
TestAmerica Spectrum name: 1_20120630004_BGLong.An1 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

DPS 

K-40 N 2.9448E+00 

TL-208 N 8.5463E-02 

PB-210 N 4.0369E+00 

PB-212 N 2.0317E-01 

PB-214 N 2.1505E-01 

BI-214 N 2.6633E-01 

AC-228 N 3.7368E-01 

TH-234 N 5. 3710E+00 

PA-234M N 6.0788E+00 

U-235 N 2.2054E-01 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

1460.83 2.945E+00 
4.66E+ll 

2.483E-01 5.27E+00 1.07E+01 G 

6.98E+02 
583.02 8.546E-02 *( 2.329E-02 1.21E+01 8.45E+01 G 
277.28 O.OOOE+OO 9.130E-03 O.OOE+OO 6.31E+00 G 
860.56 O.OOOE+OO 1.370E-02 O.OOE+OO 1.24E+01 G 

46.54 4.037E+00 
8.14E+03 

5.537E-01 5.64E+00 4.25E+00 G 

6.98E+02 
238.63 2.032E-01 *( 3.382E-02 7.46E+00 4.33E+01 G 
300.03 O.OOOE+OO % 

351.93 2.185E-01 
295.09 2.084E-01 
242.00 2.389E-01@ 

609.31 2.663E-01 
1120.29 4.692E-01 + 
1764.49 9.665E-01 + 

911.16 3.255E-01 ( 
968.97 4.537E-01 *( 
338.32 1.839E-01 -

93.35 5.574E-01 + 

3.652E-01 7.76E+01 3.28E+00 GA 

5.84E+05 
4.397E-02 9.01E+00 3.76E+01 G 
6.887E-02 1.32E+01 1.93E+01 G 
1.789E-01 2.96E+01 7.43E+00 GA 

5.84E+05 
5.195E-02 9.13E+00 4.61E+01 G 
1.912E-01 1.95E+01 1.51E+01 G 
1.669E-01 1.05E+01 1.54E+01 G 

2.10E+03 
1.038E-01 1.63E+01 2.90E+01 G 
1.425E-01 1.50E+01 1.75E+01 G 
1.174E-01 2.42E+01 1.20E+01 G 
3.151E-01 1.75E+01 5.56E+00 XA 

1.63E+12 
63.29 5.371E+00 *( 5.090E-01 4.32E+00 3.81E+00 G 
92.59 2.899E+00 - 2.389E-01 3.09E+00 5.58E+00 G 

1001.00 6.079E+00 
766.41 1.290E+01 + 

1.63E+l2 
3.007E+00 2.23E+Ol 8.37E-01 G 
7.896E+00 2.82E+01 2.94E-Ol G 

2. 57E+ll 
143.79 2.205E-Ol *( 9.848E-02 1.71E+Ol l.lOE+Ol G 
205.33 O.OOOE+OO % 2.489E-01 3.29E+01 5.01E+00 G 
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TestAmerica 

G53W4.25 7/2/2012 12:15:05 AMPage 5 
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Nuclide Ave activity Energy Activity 
163.38 O.OOOE+OO % 

Code Peak MDA Comments 
2.206E-01 3.04E+01 5.08E+00 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 1.4903E-01 
NA-22 < 1.8071E-02 
K-40 2.9448E+00 
Sc-46 < 1.8958E-02 
CR-51 < 1.2489E-01 
MN-54 < 2.3072E-02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

5.2718E+OO% 

I N S A M P L E 

MDA 

2.483E-01 

***** 
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FE-59 < 4.5715E-02 
Co-56 < 2. 3960E-02 
C0-57 < 1.3589E-02 
C0-58 < 2.1631E-02 
C0-60 < 3.1929E-02 
ZN-65 < 4.6199E-02 
NB-94 < 1.3128E-02 
ZR-95 < 3.6224E-02 
NB-95 < 1.9228E-02 
RU-103 < 1.9165E-02 
RH-106 < 1.4687E-01 
AG-108M < 1.8173E-02 
AG-llOM < 2.2262E-02 
SN-113 < 2.6169E-02 
SB-124 < 1.4544E-02 
SB-125 < 5.5965E-02 
I-131 < 1.7951E-02 
BA-133 < 2.1874E-02 
CS-134 < 1.6784E-02 
CS-137 < 2.2747E-02 
CE-139 < 1.1734E-02 
Ba-140 < 6.2030E-02 
La-140 < 2.5126E-02 
CE-141 < 1.3203E-02 
CE-144 < 6.4146E-02 
PM-144 < 2.3528E-02 
EU-152 < 5.5904E-02 
EU-154 < 2.0238E-01 
EU-155 < 5.8107E-02 
HF-181 < 1.7726E-02 
Ta-182 < 6.2825E-02 
Hg-203 < 1.2834E-02 
TL-208 # 8.5463E-02 1. 2115E+01% 2.329E-02 

pm-146 < 7.8370E-02 
y-88 < 3.2789E-02 
PB-210 4.0369E+00 5.6436E+00% 5.537E-01 

PB-212 # 2.0317E-01 7.4602E+00% 3.382E-02 

PB-214 2.1505E-01 7.9953E+00% 4.397E-02 

BI-207 < 1.8937E-02 
BI-212 < 1.8339E-01 
BI-214 2.6633E-01 9.1316E+00% 5.195E-02 

BI-210M < 1.2136E-02 
RA-224 < 3.2451E-01 
AC-228 3.7368E-01 1.1078E+01% 1.038E-01 

TH-227 < 8.8531E-02 
TH-229 < 2.3549E-01 
TH-234 5. 3710E+00 4.3244E+00% 5.090E-01 

PA-231 < 5.2028E-01 
PA-233 < 3.3194E-02 
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PA-234 < 6.6011E-02 
PA-234M 6.07888+00 2.22548+01% 3.007E+00 
U-235 # 2.2054E-01 1.70588+01% 9.848E-02 
AM-241 < 2.5154E-02 
Np-237 < 8.3167E-02 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 112.5 to 2000.2 keV) 1.980E+01 DPS 
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G53W4.25 7/1/2012 3:43:16 AMPage 1 
Spectrum name: 2_20120629003_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det2\2_20120629003_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 2 SN/182 

Calibration 
Filename: 

Ge2_QC 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/29/2012 3:36:10 PM 
129600 
129958 

0.28 % 
2 

2_QC.Clb 

2/23/2012 9:00:09 AM 
0.030 keV 
0.250 keV/channel 
9.432E-09 keV/channelA2 

1/6/2011 8:37:14 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.52keV) 

2000.20keV ) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 24 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0702 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

46.46 
63.24 
74.81 
77.09 
89.80 
92.56 

143.77 
185.73 
238.65 
295.26 
351.91 
510.95 
583.12 
609.52 

661.69 
1000.98 
1119.56 

1259.59 
1460.49 
1764.66 

Area 

2651. 
1564. 

384. 
420. 
166. 

2079. 

280. 
1107. 

669. 
229. 
372. 

1868. 
233. 
426. 

2286. 
130. 
164. 

56. 
213. 
128. 

Uncert FWHM 

3.87 0. 71 
5.43 0.78 

13.85 0.78 
12.70 0.78 
29.86 0.80 
3.36 0.80 

20.92 0.92 
6.65 0.91 
9.69 1.11 

19.58 0.74 
14.28 0.98 
4.75 2.28 

23.06 1.07 
13.04 1.12 

3.26 1.20 
27.56 1.17 
16.87 1.34 

24.95 0.34 
12.63 1.63 
21.64 1.26 

Corrctn 
Factor 

6.031E-02 
9.049E-02 
1. 112E- 01 
1.153E-01 
1.354E-01 
1.360E-01 

1.335E-01 
1.186E-01 
1.025E-01 
8.533E-02 
6.812E-02 
4.595E-02 
3.985E-02 
3.762E-02 

3.321E-02 
2.102E-02 
1.870E-02 

1.659E-02 
1.466E-02 
1.224E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 4.250 
63.29 3.810 

92.59 5.584 
93.35 5.561 

143.79 10.960 

238.63 43.300 
295.09 19.300 
351.93 37.600 
511.86 20.000 
583.02 84.500 
609.31 46.090 
610.30 5.750 
661.66 85.210 

1001.00 0.837 
1120.29 15.100 
1120.55 99.987 

1460.83 10.670 
1764.49 15.400 

Act. 
DPS 

7.963E+00 
3.498E+00 

2 .112E+00 
2.119E+00 
1.479E-01 

1.162E-01 
1.074E-01 
1.121E-01 
1.572E+00 
5.334E-02 
1.895E-01 
1.522E+00 
6.234E-01 
5.724E+00 
4.472E-01 
6.756E-02 

1.049E+00 
5.219E-01 

Nuc 

PB210 
TH234 

TH234 
AC228 
U235 

PB212 
PB214 
PB214 
RH106 
TL208 
BI214 
RU103 
CS137 
PA234M 
BI214 
Sc46 

K40 
BI214 

************ UN I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma !l, 
0 keV Nuclide 

299.23 74.78 1282. 326. 2.926E+03 16.51 0.782 D 
308.19 77.06 1102. 400. 3. 472E+03 14.03 1.005 sM 
742.93 185.73 1295. 1107. 9.333E+03 6.65 0. 913 s 

2043.98 510.95 1094. 1868. 4.067E+04 4.75 2.281 s 
5038.36 1259.59 43. 56. 3.355E+03 24.95 0.344 s 
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-
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Spectrum name: 2_20120629003_BGLong.An1 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

PB-210 185.77 46.46 2060. 2651. 
TH-234 252. 91 63.24 1618. 1564. 
TH-234 370.17 92.55 1624. 2319. 
U-235 575.06 143.77 1116. 280. 
PB-212 954.63 238.65 1059. 669. 
PB-214 1181.12 295.26 631. 229. 
PB-214 1407.76 351.91 700. 372. 
TL-208 2332.44 583.07 480. 225. 
BI-214 2438.24 609.52 532. 426. 
CS-137 2646.95 661.69 579. 2286. 
PA-234M 4004.07 1000.98 212. 130. 
BI-214 4478.32 1119.56 128. 164. 
K-40 5841.82 1460.49 95. 213. 
BI-214 7058.14 1764.66 84. 128. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

S U M M A R Y ************** 
Intensity Uncert FWHM 
Cts/Sec 1 Sigma % keV 

0.020 3.87 0. 712 
0.012 5.43 0.783 
0.018 3.79 0.939s 
0.002 20.92 0.919 
0.005 9.69 1.113s 
0.002 19.58 0.737 
0.003 14.28 0.983 
0.002 21.34 1.074 
0.003 13.04 1.122s 
0.018 3.26 1.196 
0.001 27.56 1.168 
0.001 16.87 1.338s 
0.002 12.63 1. 628 
0.001 21.64 1.259s 

***** s U M M A R Y 0 F L I B R A R Y P E A K u S A G E ***** 
Nuclide - Average ------------- Peak --------------

Name Code Activity Energy Activity Code MDA Value 
DPS keV DPS DPS COMMENTS 

K-40 N 1.0492E+00 4.66E+11 
1460.83 1.049E+00 2.378E-01 1.26E+01 1.07E+01 G 

CS-137 I 6.2345E-01 1.10E+04 
661.66 6.234E-01 3.131E-02 3.26E+00 8.52E+01 G 

TL-208 N 5.1550E-02 6.98E+02 
583.02 5.155E-02 2.401E-02 2.13E+01 8.45E+01 G 
277.28 O.OOOE+OO & 9.869E-02 9.28E+01 6.31E+00 G 
860.56 O.OOOE+OO 1.859E-02 O.OOE+OO 1.24E+01 G 



TestAmerica St. Louis

LOT # F2F140417 249 of 385

ORTEC g v - i (1087) Env32 G53W4.25 7/1/2012 3:43:16 AMPage 4 
TestAmerica Spectrum name: 2_20120629003_BGLong.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PB-210 N 7.96328+00 
46.54 7. 963E+00 6.434E-01 

PB-212 N 1.16218-01 
238.63 1.162E-01 2.683E-02 
300.03 O.OOOE+OO & 2.709E-01 

PB-214 N 1.1049E-01 
351.93 1.121E-01 3.796E-02 
295.09 1.074E-01 5.6068-02 
242.00 O.OOOE+OO % 1.484E-01 

BI-214 N 1.89518-01 
609.31 1.8958-01 ®( 4.902E-02 

1120.29 4.4728-01 + 1.517E-01 
1764.49 5.219E-01 + 1.864E-01 

TH-234 N 3.49828+00 
63.29 3.498E+00 4.251E-01 
92.59 2.356E+00 - 1.935E-01 

PA-234M N 5.72378+00 
1001.00 5.724E+00 3.091E+00 

766.41 O.OOOE+OO & 6.306E+00 

U-235 N 1.4793E-01 
143.79 1.479E-01 8.355E-02 
205.33 O.OOOE+OO % 1.809E-01 
163.38 O.OOOE+OO % 2.093E-01 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

8.14E+03 
3.87E+00 4.25E+00 

6.98E+02 
9.69E+00 4.33E+01 
1.50E+02 3.28E+00 

5.84E+05 
1.43E+01 3.76E+01 
1.96E+01 1.93E+01 
3.44E+01 7.43E+00 

5.84E+05 
1.30E+01 4.61E+01 
1.69E+01 1.51E+01 
2.16E+01 1.54E+01 

1.63E+12 
5.43E+00 3.81E+00 
3.79E+00 5.58E+00 

1.63E+12 
2.76E+01 8.37E-01 
5.79E+01 2.94E-01 

2. 57E+ll 
2.09E+01 1.10E+01 
5.17E+01 5.01E+00 
3.84E+01 5.08E+00 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

G 

G 
GA 

G 
G 
GA 

G 
G 
G 

G 
G 

G 
G 

G 
G 
G 
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} - Peak is too close to another for the activity 
to be found directly. 

Nuclide Codes: Peak Codes: 
T - Thermal Neutron Activation G - Gamma Ray 
F - Fast Neutron Activation X - X-Ray 
I - Fission Product p - Positron Decay 
N - Naturally Occurring Isotope s - Single-Escape 
p - Photon Reaction D - Double-Escape 
c - Charged Particle Reaction K - Key Line 
M - No MDA Calculation A - Not in Average 
R - Coincidence Corrected c - Coincidence Peak 
H - Half life limit exceeded 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 1.9357E-01 
NA-22 < 3.0205E-02 
K-40 1.0492E+00 
Sc-46 < 2.2192E-02 
CR-51 < 1. 4429E-01 
MN-54 < 2.2229E-02 
FE-59 < 3.0196E-02 
Co-56 < 1.2846E-02 
C0-57 < 6.9856E-03 
C0-58 < 9.1066E-03 
C0-60 < 2.9797E-02 
ZN-65 < 5.0328E-02 
NB-94 < 1.3475E-02 
ZR-95 < 1.6192E-02 
NB-95 < 1.9549E-02 
RU-103 < 8.2273E-03 
RH-106 < 1.3023E-01 
AG-10BM < 2.0922E-02 
AG-llOM < 3.4702E-02 
SN-113 < 2.268BE-02 
SB-124 < 1.9841E-02 
SB-125 < 5.7972E-02 
I-131 < 1.8714E-02 
BA-133 < 2.4107E-02 
CS-134 < 2.0999E-02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

1.2627E+01% 

I N S A M P L E 

MDA 

2.378E-01 

***** 
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CS-137 
CE-139 < 
Ba-140 < 
La-140 < 
CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 
pm-146 < 
y-88 < 
PB-210 
PB-212 # 
PB-214 
BI-207 < 
BI-212 < 
BI-214 # 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M 
U-235 
AM-241 < 
Np-237 < 

6.2345E-01 
1.0741E-02 
7.1714E-02 
1.6299E-02 
1. 8006E- 02 
7.3308E-02 
1. 9629E-02 
2.4157E-02 
9.2232E-02 
4.8279E-02 
2.1904E-02 
9.1625E-02 
1. 4583E-02 
5.1550E-02 
3.6442E-02 
3.3079E-02 
7. 9632E+00 
1.1621E-01 
1.1049E-01 
2.0554E-02 
1.8608E-01 
1.8951E-01 
2.1208E-02 
2.7995E-01 
1.0045E-01 
4.3885E-02 
2 .1119E-01 
3.4982E+00 
3.1300E-01 
3.0389E-02 
3.9218E-02 
5.7237E+00 
1.4793E-01 
3.8328E-02 
6.3615E-02 

3.2629E+00% 

2.1338E+01% 

3.8737E+00% 
9.6918E+OO% 
1. 2117E+01% 

1.3040E+01% 

5.4333E+00% 

2.7562E+01% 
2.0922E+01% 

3.131E-02 

2.401E-02 

6.434E-01 
2.683E-02 
3.796E-02 

4.902E-02 

4.251E-01 

3.091E+00 
8.355E-02 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C- Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 8 U M M A R Y ----------------------------
Total Activity ( 77.0 to 2000.2 keV) 1.947E+01 DPS 
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Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det3\3_20120629004_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 3 SN/131 

Calibration 
Filename: 

Ge3_QC 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/29/2012 3:37:12 PM 
129600 
129765 

0.13 % 
3 

3_QC.Clb 

2/28/2012 7:25:37 PM 
0.122 keV 
0.250 keV/channel 
3.421E-08 keV/channelA2 

1/6/2011 8:38:10 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.59keV) 

8000 ( 2000.60keV) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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TestAmerica 

G53W4.25 7/1/2012 3:41:15 AMPage 2 
Spectrum name: 3_20120629004_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 32 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0927 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 

46.56 
63.25 
72.74 
74.87 
77.04 
84.56 
87.11 
92.46 

139.82 
143.65 
185.72 
198.28 
238.57 
241.78 
295.29 
338.17 
352.03 
511. 16 
569.41 

583.26 
609.53 

911.13 
968.96 

1063.87 
1119.93 

1461.02 
1764.83 

************ 

1655. 
1218. 
1012. 
1996. 

424. 
1168. 

580. 
1737. 

364. 
278. 

1071. 
462. 
870. 
251. 
455. 
262. 
794. 

3958. 
228. 

440. 
800. 

344. 
124. 
200. 
306. 

453. 
247. 

UN I 

5.82 
7. 72 
7.27 
3.90 

15.55 
6.26 

10.93 
4.05 

21.29 
27.92 

8.38 
17.30 
9.53 

28.59 
16.43 
24.97 
8.70 
3.00 

28.34 

11.80 
8.79 

15.30 
28.38 
22.61 
18.52 

10.88 
12.74 

D E N T I 
Peak Centroid Background 

Channel Energy Counts 

290.67 72.73 2542. 
299.22 74.86 2063. 

0.83 
0.75 
0.85 
0.85 
0.85 
0.86 
0.86 
0.87 
1.00 
0.95 
0.99 
1.26 
1.11 
1.21 
1.19 
0.86 
1. 02 
2.37 
0.56 

0.98 
1.46 

1.74 
0.54 
1.30 
1.25 

1.75 
1. 71 

F I 

6.680E-02 
9.447E-02 
1.102E-01 
1.137E-01 
1.173E-01 
1.298E-01 
1.340E-01 
1.357E-01 
1.300E-01 
1.285E-01 
1.149E-01 
1.116E-01 
1.011E-01 
1.002E-01 
8.625E-02 
7.503E-02 
7.140E-02 
5.106E-02 
4.619E-02 

4.506E-02 
4.287E-02 

2.760E-02 
2.638E-02 
2.437E-02 
2.317E-02 

1.864E-02 
1.571E-02 

46.54 
63.29 

86.54 
92.59 

143.79 

238.63 
242.00 
295.09 
338.32 
351.93 
511.86 
569.70 
569.32 
569.47 
583.02 
609.31 
610.30 
911. 16 
968.97 

1063.66 
1120.29 
1120.55 
1121.30 
1460.83 
1764.49 

4.250 
3.810 

30.700 
5.584 

10.960 

43.300 
7.430 

19.300 
12.010 
37.600 
20.000 
97.740 
15.380 

8.200 
84.500 
46.090 

5.750 
29.000 
17.460 
74.500 
15.100 
99.987 
34.900 
10.670 
15.400 

DPS 

4.501E+00 PB210 
2.610E+00 TH234 

1.095E-01 EU155 
1.769E+00 TH234 

1.526E-01 U235 

1.533E-01 PB212 
2.602E-01 PB214 
2.106E-01 PB214 
2.248E-01 AC228 
2.281E-01 PB214 
2.994E+00 RH106 
3. 891E-02 BI207 
2. 471E-01 CS134 
4.637E-01 PA234 
8 . 913 E- 0 2 TL2 0 8 
3.122E-01 BI214 
2.507E+00 RU103 
3.316E-01 AC228 
2.077E-01 AC228 
8.513E-02 BI207 
6.751E-01 BI214 
1. 020E-01 Sc46 
2.924E-01 Ta182 
1.757E+00 K40 
7.879E-01 BI214 

E D P E A K S U M M A R y ************ 
Net Area Efficiency Uncert FWHM Suspected 

Counts * Area 1 Sigma % keV Nuclide 

873. 7.923E+03 10.56 0.807 D 
1760. 1.547E+04 4.84 0.822 D 



TestAmerica St. Louis

LOT # F2F140417 255 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

Channel Energy Background 
307.88 77.03 1747. 
338.08 84.57 2625. 

G53W4.25 7/1/2012 3:41:15 AMPage 3 
Spectrum name: 3 20120629004_BGLong.An1 

Net area Eff*Area Uncert FWHM Suspected 
321. 2.739E+03 21.96 0.676 

1167. 8.989E+03 8.72 0.878 
0 
M 

348.27 87.12 2000. 439. 3.275E+03 18.28 1.036 so 
559.23 139.82 1608. 364. 2.797E+03 21.29 1.003 s 
742.97 185.72 1822. 1071. 9.321E+03 8.38 0.992 s 
793.22 198.28 1616. 462. 4.138E+03 17.30 1.260 s 

2045.35 511.16 1648. 3958. 7.751E+04 3.00 2.368 s 

s - Peak fails shape tests. 
0 - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma %- keV 

PB-210 185.90 46.56 2083. 1655. 0.013 5.82 0.8348 
TH-234 252.70 63.25 2182. 1218. 0.009 7. 72 0.749 
TH-234 370.17 92.59 1837. 1647. 0.013 4.43 0.8660 
U-235 574.55 143.65 1648. 278. 0.002 27.92 0.9548 
PB-212 954.48 238.57 1637. 870. 0.007 9.53 1.105 
PB-214 967.34 241.78 1400. 251. 0.002 28.59 1.2158 
PB-214 1181.48 295.29 1337. 455. 0.004 16.43 1.188 
AC-228 1353.09 338.17 1099. 262. 0.002 24.97 0.858s 
PB-214 1408.59 352.03 1037. 794. 0.006 8.70 1.024 
BI-207 2278.39 569.41 843. 228. 0.002 28.34 0.5638 
TL-208 2333.80 583.26 564. 440. 0.003 11.80 0.9798 
BI-214 2438.91 609.53 887. 800. 0.006 8.79 1.4588 
AC-228 3645.35 911.13 441. 344. 0.003 15.30 1.7448 
AC-228 3876.62 968. 96 304. 124. 0.001 28.38 0.5408 
BI-207 4256.17 1063.87 327. 200. 0.002 22.61 1.3048 
BI-214 4480.32 1119.93 426. 306. 0.002 18.52 1.2458 
K-40 5843.95 1461.02 282. 453. 0.003 10.88 1.754 
BI-214 7058.09 1764.83 135. 247. 0.002 12.74 1.7138 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 



TestAmerica St. Louis

LOT # F2F140417 256 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:41:15 AMPage 4 
Spectrum name: 3_20120629004_BGLong.An1 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

DPS 

K-40 N 1.7568E+00 

TL-208 N 8.9135E-02 

PB-210 N 4. 5011E+00 

PB-212 N 1.5333E-01 

PB-214 N 2.2220E-01 

BI-207 c 5.8904E-02 

BI-214 N 3.1217E-01 

AC-228 N 3.3159E-01 

TH-234 N 2.6103E+00 

U-235 N 1.5263E-01 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

1460.83 1.757E+00 

583.02 8.913E-02 
277.28 O.OOOE+OO 
860.56 O.OOOE+OO 

4. 66E+ll 
3.140E-01 1.09E+01 1.07E+01 G 

6.98E+02 
2.297E-02 1.18E+01 8.45E+01 G 
9.908E-03 O.OOE+OO 6.31E+00 G 
1.549E-02 O.OOE+OO 1.24E+01 G 

8.14E+03 
46.54 4.501E+00 ®( 5.856E-01 5.82E+00 4.25E+00 G 

238.63 1.533E-01 
300.03 O.OOOE+OO & 

351.93 2.281E-01 
295.09 2.106E-01 
242.00 2.602E-01 

569.70 3.891E-02 @( 
1063.66 8.513E-02 *( 

609.31 3.122E-01 
1120.29 6.751E-01 + 
1764.49 7.879E-01 + 

911.16 3.316E-01 *( 
968.97 2.077E-01 -
338.32 2.248E-01 -

93.35 O.OOOE+OO % 

63.29 2.610E+00 
92.59 1.677E+00 -

143.79 1.526E-01 ®( 
205.33 O.OOOE+OO % 

6.98E+02 
3.372E-02 9.53E+00 4.33E+01 G 
3.965E-01 8.39E+01 3.28E+00 GA 

5.84E+05 
4.390E-02 8.70E+00 3.76E+01 G 
8.020E-02 1.64E+01 1.93E+01 G 
1.835E-01 2.86E+01 7.43E+00 GA 

1.18E+04 
2.359E-02 2.83E+01 9.77E+01 G 
3.694E-02 2.26E+01 7.45E+01 G 

5.84E+05 
5.525E-02 8.79E+00 4.61E+01 G 
2.180E-01 1.85E+01 1.51E+01 G 
1.814E-01 1.27E+01 1.54E+01 G 

2.10E+03 
9.694E-02 1.53E+01 2.90E+01 G 
1.407E-01 2.84E+01 1.75E+01 G 
1.347E-01 2.50E+01 1.20E+01 G 
2.590E-01 4.16E+01 5.56E+00 XA 

1.63E+12 
4.722E-01 7.72E+00 3.81E+00 G 
2.061E-01 4.43E+00 5.58E+00 G 

2.57E+11 
1.051E-01 2.79E+01 1.10E+01 G 
1.921E-01 5.93E+01 5.01E+00 G 



TestAmerica St. Louis

LOT # F2F140417 257 of 385

ORTEC g v -
TestAmerica 

i (1087) Env32 G53W4.25 7/1/2012 3:41:15 AMPage 5 
Spectrum name: 3_20120629004_BGLong.An1 

Nuclide Ave activity Energy Activity 
163.38 O.OOOE+OO% 

Code Peak MDA Comments 
2.195E-01 3.89E+01 5.08E+00 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 0 F N U C L I D E s I N S A M P L E ***** 
Time of Count Uncertainty 1 Sigma 

Nuclide Activity Counting MDA 
DPS 

BE-7 < 1.6106E-01 
NA-22 < 3.0899E-02 
K-40 1.7568E+00 1.0875E+01% 3.140E-01 
Sc-46 < 3.1713E-02 
CR-51 < 1.7516E-01 
MN-54 < 3.0569E-02 



TestAmerica St. Louis

LOT # F2F140417 258 of 385

ORTEC g v - i (1087) Env32 G53W4.25 7/1/2012 3:41:15 AMPage 6 
TestAmerica Spectrum name: 3_20120629004_BGLong.An1 

FE-59 < 4.0923E-02 
Co-56 < 3 .1103E-02 
C0-57 < 1.1434E-02 
C0-58 < 2.4419E-02 
C0-60 < 2.9984E-02 
ZN-65 < 2.4003E-02 
NB-94 < 9.9223E-03 
ZR-95 < 2.6335E-02 
NB-95 < 2.2703E-02 
RU-103 < 1.8755E-02 
RH-106 < 1.5644E-01 
AG-108M < 1.2746E-02 
AG-llOM < 1.3892E-02 
SN-113 < 2.4791E-02 
SB-124 < 2.9259E-02 
SB-125 < 3.3662E-02 
I-131 < 1.5958E-02 
BA-133 < 2.3890E-02 
CS-134 < 9.8203E-03 
CS-137 < 2.3874E-02 
CE-139 < 1.2247E-02 
Ba-140 < 9.0851E-02 
La-140 < 3.0433E-02 
CE-141 < 1.0956E-02 
CE-144 < 7.6582E-02 
PM-144 < 2.0953E-02 
EU-152 < 4.2930E-02 
EU-154 < 1.8179E-01 
EU-155 < 5.2788E-02 
HF-181 < 2.3776E-02 
Ta-182 < 1.0628E-01 
Hg-203 < 1.6163E-02 
TL-208 8.9135E-02 1.1801E+01% 2.297E-02 

pm-146 < 6.5167E-02 
y-88 < 3.5729E-02 
PB-210 # 4.5011E+00 5.8232E+00% 5.856E-01 

PB-212 1.5333E-01 9.5330E+00% 3.372E-02 

PB-214 2.2220E-01 8.6976E+00% 4.390E-02 

BI-207 # 5.8904E-02 1.8127E+01% 2.359E-02 

BI-212 < 1.8306E-01 
BI-214 3.1217E-01 8.7898E+00% 5.525E-02 

BI-210M < 2.8042E-02 
RA-224 < 3.3219E-01 
AC-228 3.3159E-01 1.5298E+01% 9.694E-02 

TH-227 < 6.6794E-02 
TH-229 < 2.1786E-01 
TH-234 2.6103E+00 7. 7237E+00% 4.722E-01 

PA-231 < 3.3029E-01 
PA-233 < 4.0222E-02 



TestAmerica St. Louis

LOT # F2F140417 259 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:41:15 AMPage 7 
Spectrum name: 3_20120629004_BGLong.An1 

PA-234 < 
PA-234M < 
U-235 # 
AM-241 < 
Np-237 < 

5.8360E-02 
3.7784E+00 
1.5263E-01 
2.5088E-02 
1.0388E-01 

2.7917E+01% 1.051E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 98.3 to 2000.6 keV) 1.019E+01 DPS 



TestAmerica St. Louis

LOT # F2F140417 260 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:42:23 AMPage 1 
Spectrum name: 4_20120629005_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det4\4_20120629005_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 4 SN/181 

Calibration 
Filename: 

4_QA-D_Rad11-0018 032612 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/29/2012 3:38:12 PM 
129600 
129770 

0.13% 
4 

4_QC.Clb 

2/28/2012 2:55:17 PM 
0.091 keV 
0.250 keV/channel 

-2.917E-08 keV/channelA2 

3/27/2012 7:34:55 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.61keV) 

1999.44keV ) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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LOT # F2F140417 261 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:42:23 AMPage 2 
Spectrum name: 4_20120629005_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 21 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.1211 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

46.48 
63.36 
74.87 
77.22 
87.30 
92.67 

143.74 
185.59 
238.51 
294.59 
351.53 
510.84 
558.38 
583.23 
609.32 

1460.97 
1764.49 

Area 

1370. 
1046. 

365. 
457. 
179. 

1252. 

252. 
615. 
596. 
182. 
235. 

2326. 
210. 
252. 
246. 

190. 
80. 

Uncert FWHM 

5.49 
7.68 

12.73 
10.45 
26.00 

5.59 

22.50 
11.62 

9.57 
25.34 
17.30 
3.65 

19.63 
17.68 
21.30 

20.85 
28.78 

0.79 
0.86 
0.83 
0.83 
1. 05 
0.99 

0.70 
0.91 
0.85 
0.88 
1.27 
2.45 
1.00 
1.47 
1.00 

1.60 
0.29 

Corrctn 
Factor 

3.529E-02 
4.648E-02 
5.412E-02 
5.567E-02 
6.234E-02 
6.309E-02 

6.230E-02 
5.803E-02 
5.338E-02 
4.842E-02 
4.346E-02 
2.893E-02 
2.453E-02 
2.224E-02 
1.983E-02 

7.834E-03 
7.826E-03 

Nuclide Brnch. 
Energy Ratio 

46.54 
63.29 

86.54 
92.59 
93.35 

143.79 

238.63 
295.09 
351.93 
511.86 

583.02 
609.31 
610.30 

1460.83 
1764.49 

4.250 
3.810 

30.700 
5.584 
5.561 

10. 960 

43.300 
19.300 
37.600 
20.000 

84.500 
46.090 

5.750 
10.670 
15.400 

Act. Nuc 
DPS 

7.039E+00 PB210 
4.561E+00 TH234 

7.275E-02 EU155 
2.742E+00 TH234 
2.752E+00 AC228 
2.848E-01 U235 

1.990E-01 PB212 
1.506E-01 PB214 
1.109E-01 PB214 
3.112E+00 RH106 

1.034E-01 TL208 
2.077E-01 BI214 
1.673E+00 RU103 
1.757E+00 K40 
5.101E-01 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

299.02 
308.40 
348.64 
741.60 

2042.25 
2232.38 

74.89 
77.24 
87.30 

185.59 
510.84 
558.38 

974. 
972. 
745. 

1122. 
863. 
332. 

340. 6.273E+03 
455. 8.173E+03 
179. 2.871E+03 
615. 1.060E+04 

2326. 8.040E+04 
210. 8.580E+03 

1 Sigma % keV Nuclide 

16.39 
12.76 
26.00 
11.62 

3.65 
19.63 

0.839 
0.882 
1.047 
0.907 
2.446 
1.001 

M 
M 

sM 

s 
s 
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LOT # F2F140417 262 of 385

-

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:42:23 AMPage 3 
Spectrum name: 4_20120629005_BGLong.An1 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

PB-210 185.43 46.48 1168. 1370. 
TH-234 252.94 63.36 1298. 1046. 
TH-234 370.10 92.67 1092. 1252. 
U-235 574.29 143.74 889. 252. 
PB-212 953.20 238.51 798. 596. 
PB-214 1177.44 294.59 586. 182. 
PB-214 1405.12 351.53 446. 235. 
TL-208 2331.79 583.23 385. 252. 
BI-214 2436.13 609.32 500. 246. 
K-40 5843.95 1460.97 157. 190. 
BI-214 7059.12 1764.49 72. 80. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

S U M M A R Y ************** 
Intensity Uncert FWHM 
Cts/Sec 1 Sigma % keV 

0. 011 5.49 0.786 
0.008 7.68 0.858 
0.010 5.59 0.988s 
0.002 22.50 0.702 
0.005 9.57 0.846 
0.001 25.34 0.880s 
0.002 17.30 1.267 
0.002 17.68 1.466s 
0.002 21.30 1.002 
0.001 20.85 1.598 
0.001 28.78 0.294s 

***** S U M M A R Y 0 F L I B R A R Y P E A K u S A G E ***** 
Nuclide - Average ------------- Peak --------------

Name Code Activity Energy Activity Code MDA Value 
DPS keV DPS DPS COMMENTS 

K-40 N 1.7570E+00 4. 66E+11 
1460.83 1.757E+00 5.635E-01 2.08E+01 1.07E+01 G 

TL-208 N 1.0339E-01 6.98E+02 
583.02 1.034E-01 * ( 3.863E-02 1.77E+01 8.45E+01 G 
277.28 O.OOOE+OO 1.803E-02 O.OOE+OO 6.31E+00 G 
860.56 O.OOOE+OO 4.155E-02 O.OOE+OO 1.24E+01 G 

PB-210 N 7.0391E+oo 8.14E+03 
46.54 7.039E+00 8.322E-01 5.49E+00 4.25E+OO G 

PB-212 N 1.9899E-01 6.98E+02 
238.63 1.990E-01 4.486E-02 9.57E+00 4.33E+01 G 
300.03 O.OOOE+OO 3.613E-02 O.OOE+OO 3.28E+00 GA 
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Activity Code Peak MDA Comments 

PB-214 N 1.2434E-01 
351.93 1.109E-01 
295.09 1.506E-01 
242.00 O.OOOE+OO & 

5.84E+05 
4.780E-02 1.73E+01 3.76E+01 G 
9.536E-02 2.53E+01 1.93E+01 G 
2.727E-01 5.69E+01 7.43E+00 GA 

BI-214 N 2. 0772E- 01 5.84E+05 
609.31 2.077E-01 9.027E-02 2.13E+01 4.61E+01 

1120.29 O.OOOE+OO % 3.178E-01 3.04E+01 1.51E+01 
1764.49 5.101E-01 + 2.711E-01 2.88E+01 1.54E+01 

TH-234 N 4.5609E+00 1.63E+12 
63.29 4.561E+00 7.442E-01 7.68E+00 3.81E+00 
92.59 2.742E+00 - 3.432E-01 5.59E+00 5.58E+00 

U-235 N 2.8480E-01 2.57E+11 
143.79 2.848E-01 1.601E-01 
205.33 O.OOOE+OO % 3.214E-01 
163.38 O.OOOE+OO !1,-

0 3.606E-01 
- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

2.25E+01 
1.01E+02 
4.50E+01 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

1.10E+01 
5.01E+00 
5.08E+00 

G 
G 
G 

G 
G 

G 
G 
G 
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*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 1.6643E-01 
NA-22 < 5.4011E-02 
K-40 1.7570E+00 
sc-46 < 3.5736E-02 
CR-51 < 1.3267E-01 
MN-54 < 3.7508E-02 
FE-59 < 7.1888E-02 
Co-56 < 5.6011E-02 
C0-57 < 1. 7859E-02 
C0-58 < 3.2881E-02 
C0-60 < 7.1960E-02 
ZN-65 < 1.0544E-01 
NB-94 < 2.0553E-02 
ZR-95 < 3.1014E-02 
NB-95 < 1.8135E-02 
RU-103 < 2.6693E-02 
RH-106 < 2.9112E-01 
AG-108M < 1.9062E-02 
AG-llOM < 8 .1154E-02 
SN-113 < 2.7147E-02 
SB-124 < 3.7697E-02 
SB-125 < 3.0869E-02 
I-131 < 1.0898E-02 
BA-133 < 1.5147E-02 
CS-134 < 3.2821E-02 
CS-137 < 6.3574E-02 
CE-139 < 1.9945E-02 
Ba-140 < 1.2131E-01 
La-140 < 1.8764E-02 
CE-141 < 2.9553E-02 
CE-144 < 1. 7956E- 01 
PM-144 < 2.6246E-02 
EU-152 < 6.8137E-02 
EU-154 < 4.2232E-01 
EU-155 < 7.6005E-02 
HF-181 < 3.3585E-02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

2.0846E+01% 

I N S A M P L E 

MDA 

5.635E-01 

***** 
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Ta-182 < 
Hg-203 < 
TL-208 # 
pm-146 < 
y-88 < 
PB-210 
PB-212 
PB-214 
BI-207 < 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M < 
U-235 
AM-241 < 
Np-237 < 

1.7355E-01 
1.0619E-02 
1.0339E-01 
1.3786E-01 
6.6779E-02 
7.0391E+00 
1.9899E-01 
1.2434E-01 
3.7173E-02 
4.2842E-01 
2.0772E-01 
1.7148E-02 
4.8853E-01 
2.1655E-01 
1.4199E-01 
3.5422E-01 
4.5609E+00 
6. 0967E-01 
3.2947E-02 
4.7464E-02 
6.7244E+00 
2.8480E-01 
7.2527E-02 
1.1771E-01 

1.7678E+01% 

5.4879E+OO% 
9.5741E+OO% 
1.5341E+01% 

2.1302E+01% 

7.6837E+00% 

2.2502E+01% 

3.863E-02 

8.322E-01 
4.486E-02 
4.780E-02 

9.027E-02 

7.442E-01 

1.601E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C- Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.4 keV) 1.428E+01 DPS 
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Spectrum name: 5_20120629005_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det5\5_20120629005_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 5 SN/157 

Calibration 
Filename: 

Ge5_QC 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/29/2012 3:38:46 PM 
129600 
129947 

0.27 %-
5 

5_QC.Clb 

2/28/2012 7:35:48 PM 
0.158 keV 
0.250 keV/channel 
3.911E-08 keV/channelA2 

1/6/2011 8:03:22 
0.00 keV 
Interpolative 
Interpolative 

AM 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.62keV) 

8000 ( 2000.81keV ) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 



TestAmerica St. Louis

LOT # F2F140417 267 of 385

ORTEC g v- i (1087) Env32 G53W4.25 7/1/2012 3:46:03 AMPage 2 
TestAmerica Spectrum name: 5_20120629005_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 22 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0805 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak Area Uncert FWHM Corrctn Nuclide Brnch. Act. Nuc 
Energy Factor Energy Ratio DPS 

46.58 
59.51 
63.30 
74.91 
77.14 
92.49 

185.85 
198.42 
238.62 
295.26 
352.03 
511.11 
609.45 

661.85 
1120.68 

1173.07 
1332.87 
1460.91 
1765.29 

1048. 
360. 
952. 
345. 
267. 

1370. 

694. 
206. 
258. 
190. 
415. 

2591. 
281. 

382. 
116. 

148. 
162. 
202. 
152. 

7.24 
16.24 

6.61 
13.31 
16.39 

5.36 

10.10 
28.99 
18.94 
27.42 
9,46 
3.42 

18.29 

14.48 
28.28 

17.41 
20.64 
16.42 
13.40 

0.73 
0.85 
0.73 
0.81 
0.82 
1.04 

0.87 
1.03 
0.85 
1.16 
1.09 
2.25 
1.07 

1.06 
1.01 

1. 01 
1.07 
1.64 
1.02 

5.680E-02 
7.417E-02 
7.925E-02 
9.478E-02 
9.778E-02 
1.129E-01 

9.604E-02 
9.299E-02 
8.324E-02 
6.953E-02 
5.569E-02 
3.835E-02 
3.198E-02 

2.860E-02 
1.646E-02 

1.552E-02 
1.382E-02 
1.300E-02 
1.105E-02 

46.54 
59.54 
63.29 

92.59 
93.35 

238.63 
295.09 
351.93 
511.86 
609.31 
610.30 
661.66 

1120.29 
1120.55 
1121.30 
1173.24 
1332.50 
1460.83 
1764.49 

4.250 
35.900 

3.810 

5.584 
5.561 

43.300 
19.300 
37.600 
20.000 
46.090 

5.750 
85.210 
15.100 
99.987 
34.900 
99.900 
99.980 
10.670 
15.400 

3.351E+00 PB210 
1.043E-01 AM241 
2.433E+00 TH234 

1.677E+00 TH234 
1.682E+00 AC228 

5.524E-02 PB212 
1.090E-01 PB214 
1.530E-01 PB214 
2.610E+00 RH106 
1.469E-01 BI214 
1.180E+00 RU103 
1.208E-01 CS137 
3.600E-01 BI214 
5.439E-02 Sc46 
1.559E-01 Ta182 
7.393E-02 C060 
9.047E-02 C060 
1.121E+00 K40 
6.906E-01 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

299.12 
308.05 
743.35 
793.69 

2045.03 

74.87 
77.10 

185.85 
198.42 
511.11 

903. 
891. 

1099. 
960. 
929. 

314. 3.309E+03 
283. 2.894E+03 
694. 7.222E+03 
206. 2.215E+03 

2591. 6.757E+04 

1 Sigma % keV Nuclide 

16.63 
18.72 
10.10 
28.99 
3.42 

0.734 
0.853 
0.866 
1.026 
2.250 

s 
M 

sM 
s 
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s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.84 46.58 1342. 1048. 0.008 7.24 0. 725s 
AM-241 237.63 59.51 1020. 360. 0.003 16.24 0.846 
TH-234 252.80 63.30 951. 952. 0.007 6.61 0.729 
TH-234 369.66 92.49 1150. 1370. 0. 011 5.36 1.0408 
PB-212 954.57 238.62 710. 258. 0.002 18.94 0.854 
PB-214 1181.27 295.26 718. 190. 0.001 27.42 1.158 
PB-214 1408.77 352.10 611. 545. 0.004 10.20 1.3098 
BI-214 2438.48 609.45 543. 281. 0.002 18.29 1.072 
CS-137 2648.13 661.85 471. 382. 0.003 14.48 1.059 
BI-214 4483.08 1120.68 192. 116. 0.001 28.28 1.014s 
C0-60 4692.53 1173.07 116. 148. 0.001 17.41 1.012s 
C0-60 5331.32 1332.87 155. 162. 0.001 20.64 1.0678 
K-40 5843.09 1460.91 138. 202. 0.002 16.42 1.6448 
BI-214 7059.25 1765.29 40. 152. 0.001 13.40 1.0188 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s U M M A R Y 0 F L I B R A R Y p E A K u S A G E ***** 
Nuclide - Average ------------- Peak --------------

Name Code Activity Energy Activity Code MDA Value 
DPS keV DPS DPS COMMENTS 

K-40 N 1.1211E+00 4. 66E+11 
1460.83 1.121E+00 3.191E-01 1.64E+01 1.07E+01 G 

C0-60 F 8.2200E-02 1.93E+03 
1332.50 9.047E-02 ®( 3. 391E-02 2.06E+01 1.00E+02 G 
1173.24 7.393E-02 ( 2.628E-02 1.74E+01 9.99E+01 G 

CS-137 I 1.2083E-01 1.10E+04 
661.66 1.208E-01 3.289E-02 1.45E+01 8.52E+01 G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PB-210 N 3.3509E+00 8.14E+03 
46.54 3.351E+00 ®( 5.549E-01 7.24E+00 4.25E+00 G 

PB-212 N 5.5238E-02 
238.63 5.524E-02 
300.03 O.OOOE+OO 

6.98E+02 
2.716E-02 1.89E+01 4.33E+01 G 
2.537E-02 O.OOE+OO 3.28E+00 GA 

PB-214 N 2.0061E-01 
351.93 2.006E-01 *( 
295.09 1.090E-01 -
242.00 O.OOOE+OO % 

5.84E+05 
4.342E-02 1.02E+01 3.76E+01 G 
7.333E-02 2.74E+01 1.93E+01 G 
1.793E-01 3.89E+01 7.43E+00 GA 

BI-214 N 1.4687E-01 
609.31 1.469E-01 

1120.29 3.600E-01 + 
1764.49 6.906E-01 + 

5.84E+05 
5.826E-02 1.83E+01 4.61E+01 G 
2.088E-01 2.83E+01 1.51E+01 G 
1.453E-01 1.34E+01 1.54E+01 G 

TH-234 N 2.4329E+00 
63.29 2.433E+00 
92.59 1.677E+00 -

1.63E+12 
3.743E-01 6.61E+00 3.81E+00 G 
1.967E-01 5.36E+00 5.58E+00 G 

AM-241 T 1.0428E-01 1.58E+05 
59.54 1.043E-01 4.390E-02 1.62E+01 3.59E+01 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 2.0699E-01 
NA-22 < 2.4560E-02 
K-40 # 1.1211E+00 
sc-46 < 2.7861E-02 
CR-51 < 1.2151E-01 
MN-54 < 1.1587E-02 
FE-59 < 2.8651E-02 
Co-56 < 3.1157E-02 
C0-57 < 8.4515E-03 
C0-58 < 2.3442E-02 
C0-60 8.2200E-02 
ZN-65 < 6.2461E-02 
NB-94 < 1.0712E-02 
ZR-95 < 4.1486E-02 
NB-95 < 2.9400E-02 
RU-103 < 1.8637E-02 
RH-106 < 2.2743E-01 
AG-108M < 1. 7237E-02 
AG-llOM < 4.6214E-02 
SN-113 < 2.4127E-02 
SB-124 < 1.0878E-02 
SB-125 < 2.8540E-02 
I-131 < 1.8460E-02 
BA-133 < 2.1943E-02 
CS-134 < 2.8743E-02 
CS-137 1.2083E-01 
CE-139 < 1.2724E-02 
Ba-140 < 8.4362E-02 
La-140 < 1.6380E-02 
CE-141 < 1.8251E-02 
CE-144 < 4.4407E-02 
PM-144 < 3.2750E-02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

1.6424E+01% 

1.3500E+Ol% 

1.4476E+01% 

I N S A M P L E 

MDA 

3.191E-Ol 

3.391E-02 

3.289E-02 

***** 
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EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 < 
pm-146 < 
y-88 < 
PB-210 # 
PB-212 
PB-214 
BI-207 < 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M < 
U-235 < 
AM-241 
Np-237 < 

5. 7125E- 02 
2.1436E-01 
4.1815E-02 
1.9287E-02 
7.7504E-02 
7.6175E-03 
3.3153E-02 
3.6142E-02 
3.1704E-02 
3.3509E+00 
5.5238E-02 
2.0061E-01 
2.6057E-02 
1.7765E-01 
1.4687E-01 
2.5970E-02 
1.9477E-01 
1.2885E-01 
9.8988E-02 
2.5979E-01 
2.4329E+00 
4.7180E-01 
2.9814E-02 
2.6318E-02 
4.2007E+00 
8.9280E-02 
1.0428E-01 
8.7449E-02 

7.2367E+00% 
1.8941E+01% 
1.0205E+01% 

1.8290E+01% 

6.6145E+00% 

1.6245E+Ol% 

5.549E-01 
2.716E-02 
4.342E-02 

5.826E-02 

3.743E-01 

4.390E-02 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 8 U M M A R Y ----------------------------
Total Activity ( 37.6 to 2000.8 keV) 7.615E+00 DPS 



TestAmerica St. Louis

LOT # F2F140417 272 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:46:49 AMPage 1 
Spectrum name: 6_20120629005_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det6\6_20120629005_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 6 SN/164 

Calibration 
Filename: 

Ge6_QC 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/29/2012 3:40:01 PM 
129600 
129917 

0.24 % 
6 

6_QC.Clb 

2/23/2012 8:44:50 AM 
0.083 keV 
0.250 keV/channel 

-3.198E-09 keV/channelA2 

1/6/2011 8:04:34 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.58keV) 

1999.95keV ) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+00/( 1.0000E+00* 
l.OOOOE+OO 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 



TestAmerica St. Louis

LOT # F2F140417 273 of 385

ORTEC g v- i (1087) Env32 G53W4.25 7/1/2012 3:46:49 AMPage 2 
TestAmerica Spectrum name: 6_20120629005_BGLong.Anl 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 33 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0890 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 

39.39 
46.46 
63.37 
72.82 
74.92 
77.19 
84.71 
87.32 
92.61 

139.76 
185.82 
198.20 
238.61 
241.75 
295.16 
338.23 
351.93 
510.95 
569.56 

583.27 
609.40 

669.17 
803.16 
910.84 
962. 12 
968.81 

1005.21 
1120.54 

1460.88 
1764.00 

************ 

299. 22.91 
500. 14.82 
572. 11.68 
509. 10.98 

1245. 5.19 
443. 
588. 
302. 
997. 
270. 
726. 
442. 
980. 
221. 
438. 
223. 
828. 

4814. 
289. 

435. 
736. 

158. 
277. 
294. 
198. 
196. 
148. 
254. 

464. 
295. 

UN I 

12.13 
10.29 
18.09 
5.99 

23.54 
10.38 
16.06 
5.74 

22.50 
12.62 
23.18 

8.57 
2.45 

18.79 

14.95 
8.52 

28.43 
17.28 
16.01 
26.88 
19.32 
21.73 
19.35 

12.01 
12.75 

D E N T I 
Peak Centroid Background 

Channel Energy Counts 

157.21 39.39 1553. 
185.49 46.46 1575. 
290.96 72.83 1364. 
299.37 74.93 1497. 

1.01 O.OOOE+OO 
0.77 O.OOOE+OO 
0.63 3.130E-02 
0.73 5.279E-02 
0.73 5.757E-02 
0.73 
0.74 
0.75 
0.75 
0.94 
0.83 
0.86 
0.91 
0. 91 
1.04 
0.57 
1.00 
2.56 
1.32 

1.11 
1.16 

1.07 
0. 96 
1. 93 
0.37 
1.58 
0.44 
0.90 

1.58 
1.97 

6.273E-02 
7.983E-02 
8.576E-02 
9.209E-02 
1.239E-01 
1. 214E- 01 
1.186E-01 
1.094E-01 
1.087E-01 
9.650E-02 
8.668E-02 
8.355E-02 
6.376E-02 
5.849E-02 

5.725E-02 
5.490E-02 

4.974E-02 
4.163E-02 
3.556E-02 
3.426E-02 
3.409E-02 
3.317E-02 
3.024E-02 

2.480E-02 
2.144E-02 

46.54 
63.29 

92.59 

238.63 
242.00 
295.09 
338.32 
351.93 
511.86 
569.70 
569.32 
569.47 
583.02 
609.31 
610.30 

911. 16 

968.97 

1120.29 
1120.55 
1460.83 
1764.49 

DPS 

4.250 O.OOOE+OO PB210 
3.810 3.723E+00 TH234 

5.584 

43.300 
7.430 

19.300 
12.010 
37.600 
20.000 
97.740 
15.380 

8.200 
84.500 
46.090 

5.750 

29.000 

17.460 

15.100 
99.987 
10.670 
15.400 

1.496E+00 TH234 

1.597E-01 PB212 
2.109E-01 PB214 
1.814E-01 PB214 
1.653E-01 AC228 
2.032E-01 PB214 
2. 91 7E+00 RH106 
3.906E-02 BI207 
2.481E-01 CS134 
4.654E-01 PA234 
6.938E-02 TL208 
2.244E-01 BI214 
1.802E+00 RU103 

2.203E-01 AC228 

2.545E-01 AC228 

4.297E-01 BI214 
6.491E-02 Sc46 
1.351E+00 K40 
6.887E-01 BI214 

F I E D p E A K S U M M A R y ************ 
Net Area Efficiency Uncert FWHM Suspected 

Counts * Area 1 Sigma % keV Nuclide 

299. O.OOOE+OO 22.91 1.007 sM 
500. O.OOOE+OO 14.82 0.774 sM 
440. 8.325E+03 14.11 0.725 D 

1186. 2.061E+04 6.07 0. 715 M 



TestAmerica St. Louis

LOT # F2F140417 274 of 385

ORTEC g v - i (1087) Env32 G53W4.25 7/1/2012 3:46:49 AMPage 3 
TestAmerica Spectrum name: 6_20120629005_BGLong.An1 

Channel Energy Background 
308.44 77.20 1518. 
338.55 84.72 1666. 
348.98 87.33 1329. 
558.69 139.76 1256. 
742.95 185.82 1489. 
792.46 198.20 1379. 

2043.44 510.95 1566. 
2676.33 669.17 465. 
3212.34 803.16 463. 
3848.22 962 .12 482. 
4020.56 1005.21 212. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

Net area 
410. 
737. 
424. 
270. 
726. 
442. 

4814. 
158. 
277. 
198. 
148. 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

Eff*Area Uncert 
6.536E+03 16.74 
9.232E+03 10.28 
4.942E+03 15.27 
2.179E+03 23.54 
5.981E+03 10.38 
3.727E+03 16.06 
7.550E+04 2.45 
3.176E+03 28.43 
6.646E+03 17.28 
5.794E+03 26.88 
4.457E+03 21.73 

This section based on library: DET_Long Background PBC.lib 

FWHM Suspected 
0.700 M 
1.166 sM 
0.787 sM 
0.941 s 
0.829 
0.856 
2.558 s 
1.074 sM 
0.964 sM 
0.367 s 
0.437 s 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

S U M M A R Y ************** 
Intensity Uncert FWHM 
Cts/Sec 1 Sigma % keV 

TH-234 
TH-234 
PB-212 
PB-214 
PB-214 
AC-228 
PB-214 
BI-207 
TL-208 
BI-214 
AC-228 
AC-228 
BI-214 
K-40 
BI-214 

253.13 
370.02 
954.00 
966.58 

1180.27 
1352.56 
1407.38 
2277.89 
2332.74 
2437.27 
3643.06 
3874.96 
4481.93 
5843.43 
7056.06 

63.37 
92.59 

238.59 
241.73 
295.16 
338.23 
351.93 
5.69. 56 
583.27 
609.40 
910.84 
968.81 

1120.54 
1460.88 
1764.00 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

1298. 
1307. 
1389. 
1220. 

872. 
816. 

1096. 
640. 
786. 
833. 
399. 
287. 
383. 
322. 
163. 

572. 
975. 

1040. 
306. 
438. 
223. 
828. 
289. 
435. 
736. 
294. 
196. 
254. 
464. 
295. 

0.004 
0.008 
0.008 
0.002 
0.003 
0.002 
0.006 
0.002 
0.003 
0.006 
0.002 
0.002 
0.002 
0.004 
0.002 

11.68 
6.14 
7.53 

21.64 
12.62 
23.18 

8.57 
18.79 
14.95 
8.52 

16.01 
19.32 
19.35 
12.01 
12.75 

0.632s 
0.752D 
0.916s 
0.843s 
1.038 
0.565s 
1.004 
1.316s 
1.113 
1.161 
1.931s 
1.581 
0.898s 
1.584 
1.969s 



TestAmerica St. Louis

LOT # F2F140417 275 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:46:49 AMPage 4 
Spectrum name: 6_20120629005_BGLong.An1 

***** S U M M A R Y 
- Nuclide -
Name Code 

K-40 N 

TL-208 N 

PB-212 N 

PB-214 N 

BI-207 c 

BI-214 N 

AC-228 N 

Average 
Activity 
DPS 

1.3514E+00 

6.9380E-02 

1.6936E-01 

1.9584E-01 

3.9063E-02 

2.2440E-01 

2.3314E-01 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

1460.83 1.351E+00 

583.02 6.938E-02 
277.28 O.OOOE+OO 
860.56 O.OOOE+OO 

4.66E+11 
2.519E-01 1.20E+01 1.07E+01 G 

6.98E+02 
2.126E-02 1.50E+01 8.45E+01 G 
8.961E-03 O.OOE+OO 6.31E+00 G 
1.200E-02 O.OOE+OO 1.24E+01 G 

6.98E+02 
238.63 1.694E-01 ®( 2.874E-02 7.53E+00 4.33E+01 G 
300.03 O.OOOE+OO 1.818E-02 O.OOE+OO 3.28E+00 GA 

351.93 2.032E-01 
295.09 1.814E-01 
242.00 2.922E-01 + 

569.70 3.906E-02 
1063.66 O.OOOE+OO % 

609.31 2.244E-01 
1120.29 4.297E-01 + 
1764.49 6.887E-01 + 

911.16 2.203E-01 
968.97 2.545E-01 
338.32 1.653E-01 -

93.35 O.OOOE+OO % 

5.84E+05 
3.856E-02 8.57E+00 3.76E+01 G 
5.812E-02 1.26E+01 1.93E+01 G 
1.582E-01 2.16E+01 7.43E+00 GA 

1.18E+04 
1.628E-02 1.88E+01 9.77E+01 G 
3.039E-02 3.03E+01 7.45E+01 G 

5.84E+05 
4.183E-02 8.52E+00 4.61E+01 G 
1.586E-01 1.94E+01 1.51E+01 G 
1.455E-01 1.27E+01 1.54E+01 G 

2.10E+03 
7.166E-02 1.60E+01 2.90E+01 G 
1.058E-01 1.93E+01 1.75E+01 G 
1.007E-01 2.32E+01 1.20E+01 G 
3.170E-01 3.35E+01 5.56E+00 XA 

TH-234 N 3.7228E+00 1.63E+12 
63.29 3.723E+00 ®( 1.110E+00 1.17E+01 3.81E+00 G 
92.59 1.464E+00 - 2.569E-01 6.14E+00 5.58E+00 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 



TestAmerica St. Louis

LOT # F2F140417 276 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:46:49 AMPage 5 
Spectrum name: 6_20120629005_BGLong.An1 

® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 0 F N U C L I D E s I N S A M P L E ***** 
Time of Count Uncertainty 1 Sigma 

Nuclide Activity Counting MDA 
DPS 

BE-7 < 1.1242E-01 
NA-22 < 2.0166E-02 
K-40 1.3514E+00 1.2007E+01% 2.519E-01 
Sc-46 < 1.8294E-02 
CR-51 < 6.7645E-02 
MN-54 < 2.4245E-02 
FE-59 < 1.2899E-02 
Co-56 < 2.4026E-02 
C0-57 < 1.1978E-02 
C0-58 < 1.7102E-02 
C0-60 < 2.4943E-02 
ZN-65 < 4.0661E-02 
NB-94 < 1.7398E-02 
ZR-95 < 3.5322E-02 
NB-95 < 1.3141E-02 



TestAmerica St. Louis

LOT # F2F140417 277 of 385

ORTEC g v - i (1087) Env32 G53W4.25 7/1/2012 3:46:49 AMPage 6 
TestAmerica Spectrum name: 6_20120629005_BGLong.An1 

RU-103 < 8.0505E-03 
RH-106 < 7.1589E-02 
AG-108M < 1.0814E-02 
AG-110M < 2.2978E-02 
SN-113 < 1.9445E-02 
SB-124 < 2.2011E-02 
SB-125 < 2.3029E-02 
I-131 < 1.3766E-02 
BA-133 < 1.8776E-02 
CS-134 < 1.9324E-02 
CS-137 < 1.5783E-02 
CE-139 < 6.4152E-03 
Ba-140 < 6.9529E-02 
La-140 < 1.2935E-02 
CE-141 < 1.4378E-02 
CE-144 < 8.9132E-02 
PM-144 < 1.9577E-02 
EU-152 < 4.4951E-02 
EU-154 < 1.8635E-01 
EU-155 < 5.3427E-02 
HF-181 < 1.4732E-02 
Ta-182 < 8.8034E-02 
Hg-203 < 1.6106E-02 
TL-208 6.9380E-02 1.4952E+01% 2.126E-02 
pm-146 < 5.5085E-02 
y-88 < 2.6395E-02 
PB-212 # 1.6936E-01 7.5331E+00% 2.874E-02 
PB-214 1.9584E-01 7.6266E+00% 3.856E-02 
BI-207 # 3.9063E-02 1.8787E+Ol% 1.628E-02 
BI-212 < 1.4436E-01 
BI-214 2.2440E-01 8.5167E+OO% 4.183E-02 
BI-210M < 1.5466E-02 
RA-224 < 2.9175E-01 
AC-228 2.3314E-01 1.2546E+01% 7.166E-02 
TH-227 < 8.2853E-02 
TH-229 < 2.3823E-01 
TH-234 3.7228E+00 1.1683E+Ol% 1.110E+00 
PA-231 < 4.0932E-01 
PA-233 < 3.2458E-02 
PA-234 < 5.6929E-02 
PA-234M < 2.9096E+00 
U-235 < 1.1404E-01 
AM-241 < 1.7041E-01 
Np-237 < 1.3648E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 



TestAmerica St. Louis

LOT # F2F140417 278 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

< - MDA value printed. 

G53W4.25 7/1/2012 3:46:49 AMPage 7 
Spectrum name: 6_20120629005_BGLong.An1 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 8 U M M A R Y ----------------------------
Total Activity ( 139.6 to 1999.9 keV) 6.005E+00 DPS 



TestAmerica St. Louis

LOT # F2F140417 279 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 4:27:50 AMPage 1 
Spectrum name: 7_20120629004_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det7\7_20120629004_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 7 SN/154 

Calibration 
Filename: 

Ge7_QC 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/29/2012 3:41:38 PM 
129600 
132351 

2.08 % 
7 

7_QC.Clb 

2/23/2012 8:40:56 AM 
0.117 keV 
0.250 keV/channel 
3.508E-09 keV/channelA2 

1/6/2011 8:06:10 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.61keV) 

8000 ( 2000.12keV ) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 



TestAmerica St. Louis

LOT # F2F140417 280 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 4:27:50 AMPage 2 
Spectrum name: 7_20120629004_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 26 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0697 

***** s u M M A R y 0 F p E A K S I 
Peak Area Uncert FWHM Corrctn 
Energy Factor 

39.97 238. 23.19 0.76 6.475E-02 
46.58 1170. 6.51 0.88 8.123E-02 
63.29 1323. 6.12 0.89 1.229E-01 
74.84 380. 12.79 0.87 1.516E-01 
77.08 353. 13.53 0.87 1.572E-01 
84.33 278. 22.96 1.15 1. 753E-01 
92.55 1605. 3.85 0.89 1.861E-01 

143.37 179. 28.69 0.80 1.842E-01 
163.09 211. 29.45 0.57 1.728E-01 
185.59 859. 7.86 1.04 1.634E-01 
238.69 447. 11.47 1.07 1.417E-01 
351.83 259. 16.43 0.42 9.546E-02 
511.09 2584. 3.47 2.56 6.487E-02 
583. 11 229. 18.35 1.70 5.624E-02 
609.52 266. 14.55 1.32 5.307E-02 

803.44 194. 19.66 1. 01 3.760E-02 
1001.47 102. 29.63 0.52 2.864E-02 
1119.69 89. 28.28 0.54 2.537E-02 

1460.97 228. 19.39 1.55 1.997E-02 
1764.27 152. 17.43 1.29 1.692E-02 

Comments 

N RAN G E ***** 
Nuclide Brnch. Act. 
Energy Ratio DPS 

46.54 4.250 2.618E+00 
63.29 3.810 2.181E+00 

92.59 5.584 1.192E+00 
93.35 5.561 1.195E+00 

143.79 10.960 6.858E-02 
163.38 5.080 1.854E-01 

238.63 43.300 5.622E-02 
351.93 37.600 5.577E-02 
511.86 20.000 1.539E+00 
583.02 84.500 3.713E-02 
609.31 46.090 8.388E-02 
610.30 5.750 6.738E-01 

1001.00 0.837 3.267E+00 
1120.29 15.100 1.799E-01 
1120.55 99.987 2.718E-02 
1460.83 10.670 8.264E-01 
1764.49 15.400 4.501E-01 

Nuc 

PB210 
TH234 

TH234 
AC228 
U235 
U235 

PB212 
PB214 
RH106 
TL208 
BI214 
RU103 

PA234M 
BI214 
Sc46 
K40 
BI214 

************ UN I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma !!, 
0 keV Nuclide 

159.43 39.97 936. 238. 3.675E+03 23.19 0.759 
298.85 74.82 1005. 368. 2.430E+03 15.39 0.809 M 
307.82 77.06 1020. 304. 1.937E+03 19.53 0. 971 M 
336.89 84.33 1136. 278. 1.584E+03 22.96 1.148 sM 
741.97 185.59 966. 859. 5.257E+03 7.86 1.041 s 

2044.06 511.09 884. 2584. 3.983E+04 3.47 2.560 s 
3213.50 803.44 252. 194. 5.159E+03 19.66 1.012 sM 



TestAmerica St. Louis

LOT # F2F140417 281 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 4:27:50 AMPage 3 
Spectrum name: 7_20120629004_BGLong.An1 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.89 46.58 1261. 1170. 0.009 6.51 0.877 
TH-234 252.72 63.29 1308. 1323. 0.010 6.12 0.893 
TH-234 369.88 92.58 1419. 1787. 0.014 4.83 1.135s 
U-235 573.09 143.37 778. 179. 0.001 28.69 0.798s 
U-235 651.95 163.09 952. 211. 0.002 29.45 0.566s 
PB-212 954.37 238.69 689. 447. 0.003 11.47 1.073 
PB-214 1406.96 351.83 467. 259. 0.002 16.43 0.416s 
TL-208 2332.16 583. 11 353. 229. 0.002 18.35 1.697s 
BI-214 2437.80 609.52 336. 266. 0.002 14.55 1.316 
PA-234M 4005.62 1001.47 178. 102. 0.001 29.63 0.521s 
BI-214 4478.51 1119.69 127. 89. 0.001 28.28 0.542s 
K-40 5843.58 1460.97 196. 228. 0.002 19.39 1.548s 
BI-214 7056.68 1764.27 66. 152. 0.001 17.43 1.289s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

K-40 N 

TL-208 N 

PB-210 N 

Average 
Activity 
DPS 

8.2639E-01 

3. 7126E-02 

2.6178E+00 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

4.66E+11 
1460.83 8.264E-01 ? ( 2.460E-01 1.94E+01 1.07E+01 

6.98E+02 
583.02 3.713E-02 * ( 1.466E-02 1.83E+01 8.45E+01 
277.28 O.OOOE+OO 7.158E-03 O.OOE+OO 6.31E+00 
860.56 O.OOOE+OO 1.351E-02 O.OOE+OO 1.24E+01 

8.14E+03 
46.54 2.618E+00 3.765E-01 6.51E+00 4.25E+00 

G 

G 
G 
G 

G 
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LOT # F2F140417 282 of 385

ORTEC g v - i (1087) Env32 G53W4.25 7/1/2012 4:27:50 AMPage 4 
TestAmerica Spectrum name: 7_20120629004_BGLong.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PB-212 N 5.6215E-02 
238.63 5.622E-02 1.572E-02 
300.03 O.OOOE+OO 1.487E-02 

PB-214 N 5.5774E-02 
351.93 5.577E-02 2.223E-02 
295.09 O.OOOE+OO %' 4.597E-02 
242.00 O.OOOE+OO %' 1.000E-01 

BI-214 N 8.3879E-02 
609.31 8.388E-02 2.779E-02 

1120.29 1.799E-01 + 1. 111E- 01 
1764.49 4.501E-01 + 1. 201E-01 

TH-234 N 2.1810E+00 
63.29 2.181E+00 2.823E-01 
92.59 1.327E+00 - 1.324E-01 

PA-234M N 3.2672E+00 
1001.00 3.267E+00 ? ( 2.091E+00 

766.41 O.OOOE+OO & 4.859E+00 

U-235 N 6.8579E-02 
143.79 6.858E-02 ( 5.078E-02 
205.33 O.OOOE+OO % 1.262E-01 
163.38 1.854E-01 + 1.287E-01 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

6.98E+02 
1.15E+01 4.33E+01 
O.OOE+OO 3.28E+00 

5.84E+05 
1.64E+01 3.76E+01 
3.09E+01 1.93E+01 
5.27E+01 7.43E+00 

5.84E+05 
1.46E+01 4.61E+01 
2.83E+01 1.51E+01 
1.74E+01 1.54E+01 

1.63E+12 
6.12E+00 3.81E+00 
4.83E+00 5.58E+00 

1.63E+12 
2.96E+01 8.37E-01 
3.23E+01 2.94E-01 

2.57E+11 
2.87E+01 1.10E+01 
3.88E+01 5.01E+00 
2.94E+01 5.08E+00 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: Peak Codes: 
T - Thermal Neutron Activation G - Gamma Ray 

G 
GA 

G 
G 
GA 

G 
G 
G 

G 
G 

G 
G 

G 
G 
G 
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LOT # F2F140417 283 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 4:27:50 AMPage 5 
Spectrum name: 7_20120629004_BGLong.An1 

F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 4.3198E-02 
NA-22 < 7.4167E-03 
K-40 # 8.2639E-01 
Sc-46 < 1.2695E-02 
CR-51 < 4.2114E-02 
MN-54 < 1. 9696E- 02 
FE-59 < 4.1276E-02 
Co-56 < 1.2883E-02 
C0-57 < 4.3190E-03 
C0-58 < 1.7091E-02 
C0-60 < 1.9051E-02 
ZN-65 < 3.0127E-02 
NB-94 < 1.3689E-02 
ZR-95 < 1.0693E-02 
NB-95 < 1.6842E-02 
RU-103 < 1.0879E-02 
RH-106 < 1.2425E-01 
AG-108M < 1.2714E-02 
AG-llOM < 1. 8869E-02 
SN-113 < 1.9279E-02 
SB-124 < 6.3933E-03 
SB-125 < 3.0518E-02 
I-131 < 1.3958E-02 
BA-133 < 1.4602E-02 
CS-134 < 1. 6865E-02 
CS-137 < 1.9560E-02 
CE-139 < 7.3469E-03 
Ba-140 < 4.7884E-02 
La-140 < 2.1331E-02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

1.9394E+01% 

I N S A M P L E 

MDA 

2.460E-01 

***** 
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TestAmerica 

G53W4.25 7/1/2012 4:27:50 AMPage 6 
Spectrum name: 7_20120629004_BGLong.An1 

CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 # 
pm-146 < 
y-88 < 
PB-210 
PB-212 
PB-214 
BI-207 < 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M# 
U-235 # 
AM-241 < 
Np-237 < 

8.8174E-03 
2.6340E-02 
1.5036E-02 
3.0043E-02 
1.1619E-01 
2.4759E-02 
1.4426E-02 
6.2109E-02 
4.0046E-03 
3. 7126E- 02 
3.6164E-02 
1.7346E-02 
2.6178E+00 
5.6215E-02 
5.5774E-02 
1.4261E-02 
1.0502E-01 
8.3879E-02 
1.4143E-02 
1. 6955E-01 
8.8936E-02 
4.6879E-02 
1.3886E-01 
2.1810E+00 
1. 9744E-01 
1.8061E-02 
2.6396E-02 
3. 2672E+00 
6.8579E-02 
2.6073E-02 
4.8348E-02 

1. 8345E+01%' 

6.5080E+00% 
1.1470E+01% 
1.6427E+01% 

1,4550E+01% 

6 .1196E+00% 

2. 9635E+01% 
2.8690E+01% 

1.466E-02 

3.765E-01 
1.572E-02 
2.223E-02 

2.779E-02 

2.823E-01 

2.091E+00 
5.078E-02 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 2000.1 keV) 9.194E+00 DPS 



TestAmerica St. Louis

LOT # F2F140417 285 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:47:40 AMPage 1 
Spectrum name: 8_20120629005_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det8\8_20120629005_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 8 SN/174 

Calibration 
Filename: 

Ge8_QC 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

6/29/2012 3:42:29 PM 
129600 
129815 

0.17 % 
8 

8_QC.Clb 

2/28/2012 10:34:41 AM 
0.052 keV 
0.250 keV/channel 
5.282E-10 keV/channelA2 

1/6/2011 8:07:20 AM 
0.00 kev 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.55keV ) 

8000 ( 1999.96keV ) 
30.000% 

3 
1.0000E+00 

0.00 % 
0.00 % 

1.0000E+OO/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 



TestAmerica St. Louis

LOT # F2F140417 286 of 385

ORTEC g v - i (1087) Env32 
TestAmerica 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

G53W4.25 7/1/2012 3:47:40 AMPage 2 
Spectrum name: 8_20120629005_BGLong.An1 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

Comments 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 29 cutoff: 5.00E+Ol% 
Energy Calibration 

Normalized diff: 0.0794 

***** s u M M A R y 0 F p E A K S I N RAN G E ***** 
Peak Area Uncert FWHM Corrctn Nuclide Brnch. Act. 
Energy Factor Energy Ratio DPS 

63.25 1757. 4. 72 0.98 9.239E-02 63.29 3.810 3.848E+00 
92.62 3532. 3.23 1.07 1.295E-01 92.59 5.584 3.769E+00 

93.35 5.561 3.782E+00 
112.64 182. 27.29 0.96 1. 320E- 01 
143.73 407. 13.12 1.09 1.248E-01 143.79 10. 960 2.298E-01 
163.33 284. 26.96 0.88 1.172E-01 163.38 5.080 3.683E-01 

162.66 6.220 3.000E-01 
185.69 1874. 5.08 1.07 1.108E-01 
238.57 510. 12.50 1.01 9.640E-02 238.63 43.300 9.435E-02 
351.98 230. 25.50 1.35 6.558E-02 351.93 37.600 7.208E-02 
510.88 2305. 4.05 2.32 4.531E-02 511.86 20.000 1.966E+00 
569.96 190. 26.58 1.27 4.064E-02 569.70 97.740 3.691E-02 

569.32 15.380 2.344E-01 
569.47 8.200 4.397E-01 

583.03 195. 22.66 0.99 3.958E-02 583.02 84.500 4.495E-02 
609.12 203. 21.37 1.39 3.750E-02 609.31 46.090 9.049E-02 

610.30 5.750 7.268E-01 
766.42 127. 26.81 0.75 2.899E-02 766.41 0.294 1.150E+01 
910.80 176. 20.00 1.01 2.327E-02 911. 16 29.000 2.007E-01 

1000.79 214. 17.99 1.24 2.158E-02 1001.00 0.837 9.122E+00 
1764.26 60. 28.99 0.33 1.319E-02 1764.49 15.400 2.292E-01 

Nuc 

TH234 
TH234 
AC228 

U235 
U235 
Ba140 

PB212 
PB214 
RH106 
BI207 
CS134 
PA234 
TL208 
BI214 
RU103 
PA234M 
AC228 
PA234M 
BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 1 Sigma % keV Nuclide 

450.37 112.64 853. 182. 1.376E+03 27.29 0.958 s 
742.61 185.69 1600. 1874. 1.692E+04 5.08 1.073 

2043.43 510.88 1013. 2305. 5.087E+04 4.05 2.319 s 
3643.17 910.80 218. 176. 7.541E+03 20.00 1.007 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
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LOT # F2F140417 287 of 385

-

ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 7/1/2012 3:47:40 AMPage 3 
Spectrum name: 8_20120629005_BGLong.An1 

This section based on library: DET_Long Background PBC.lib 

************** I 0 E N T I F I E 0 p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

TH-234 252.81 63.25 1397. 1757. 0.014 4.72 0.983 
TH-234 370.28 92.62 2114. 3532. 0.027 3.23 1.069 
U-235 574.20 143.59 1300. 418. 0.003 16.86 0.740s 
U-235 653.13 163.33 1395. 284. 0.002 26.96 0.882s 
PB-212 954.12 238.57 971. 510. 0.004 12.50 1.010 
PB-214 1407.81 351.98 773. 230. 0.002 25.50 1.348s 
BI-207 2279.74 569.96 506. 190. 0.001 26.58 1.269s 
TL-208 2332.03 583.03 421. 195. 0.002 22.66 0.986s 
BI-214 2436.40 609.12 436. 203. 0.002 21.37 1.386 
PA-234M 3065.65 766.42 258. 127. 0.001 26.81 0.753s 
PA-234M 4003.18 1000.79 230. 214. 0.002 17.99 1.243S 
BI-214 7057.17 1764.26 57. 60. 0.000 28.99 0.326s 

s - Peak fails shape tests. 
0 - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R Y 0 F L I B R A R Y P E A K u S A G E ***** 
Nuclide - Average ------------- Peak --------------

Name Code Activity Energy Activity Code MDA Value 
DPS keV DPS DPS COMMENTS 

TL-208 N 4.4947E-02 6.98E+02 
583.02 4.495E-02 2.269E-02 2.27E+01 8.45E+01 G 
277.28 O.OOOE+OO 1.049E-02 O.OOE+OO 6.31E+00 G 
860.56 O.OOOE+OO 1.826E-02 O.OOE+OO 1.24E+01 G 

PB-212 N 9.4350E-02 6.98E+02 
238.63 9.435E-02 2.734E-02 1.25E+01 4.33E+01 G 
300.03 O.OOOE+OO 2.176E-02 O.OOE+OO 3.28E+00 GA 

PB-214 N 7.2078E-02 5.84E+05 
351.93 7.208E-02 @( 4.138E-02 2.55E+01 3.76E+01 G 
295.09 O.OOOE+OO % 7.161E-02 4.54E+01 1.93E+01 G 
242.00 O.OOOE+OO 8.017E-03 O.OOE+OO 7.43E+00 GA 

BI-207 c 3.6908E-02 1.18E+04 
569.70 3.691E-02 * ( 2.089E-02 2.66E+01 9.77E+01 G 

1063.66 O.OOOE+OO & 3.788E-02 3.27E+01 7.45E+01 G 
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Nuclide Ave activity Energy 

G53W4.25 7/1/2012 3:47:40 AMPage 4 
Spectrum name: 8_20120629005_BGLong.An1 

Activity Code Peak MDA Comments 

BI-214 N 9.0486E-02 
609.31 9.049E-02 

1120.29 O.OOOE+OO % 
1764.49 2.292E-01 + 

5.84E+05 
4.467E-02 2.14E+01 4.61E+01 G 
1.574E-01 3.23E+01 1.51E+01 G 
1.436E-01 2.90E+01 1.54E+01 G 

TH-234 N 3. 8011E+00 1.63E+12 
63.29 3.848E+00 3.876E-01 4.72E+00 3.81E+00 
92.59 3.769E+00 2.315E-01 3.23E+00 5.58E+00 

PA-234M N 9.7396E+00 1.63E+12 
1001.00 9.122E+00 3.132E+00 1.80E+01 8.37E-01 

766.41 1.150E+01 7.023E+00 2.68E+01 2.94E-01 

U-235 N 2.3586E-01 2.57E+11 
143.79 2.359E-01 9.634E-02 
205.33 O.OOOE+OO % 2.271E-Ol 
163.38 3.683E-Ol + 2.292E-01 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

1.69E+01 
4.06E+01 
2.70E+01 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

1.10E+01 
5.01E+00 
5.08E+00 

G 
G 

G 
G 

G 
G 
G 
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*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 1.7313E-01 
NA-22 < 3.1808E-02 
K-40 < 3.9794E-01 
sc-46 < 2.8606E-02 
CR-51 < 8.8626E-02 
MN-54 < 2.3069E-02 
FE-59 < 3.6318E-02 
Co-56 < 2.4460E-02 
C0-57 < 1.0164E-02 
C0-58 < 2.2903E-02 
C0-60 < 2.4730E-02 
ZN-65 < 4.3683E-02 
NB-94 < 1.7498E-02 
ZR-95 < 3.4094E-02 
NB-95 < 2.4221E-02 
RU-103 < 8.2146E-03 
RH-106 < 2.4941E-01 
AG-108M < 1.9957E-02 
AG-llOM < 2.2157E-02 
SN-113 < 1.9568E-02 
SB-124 < 2.2339E-02 
SB-125 < 4.8700E-02 
I-131 < 1.6035E-02 
BA-133 < 1.7624E-02 
CS-134 < 1.9679E-02 
CS-137 < 2.2748E-02 
CE-139 < 1. 0655E- 02 
Ba-140 < 6.2339E-02 
La-140 < 1.0183E-02 
CE-141 < 1.9806E-02 
CE-144 < 5.4105E-02 
PM-144 < 2.4524E-02 
EU-152 < 2.2673E-02 
EU-154 < 1.5268E-01 
EU-155 < 4.3910E-02 
HF-181 < 2.2046E-02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

I N S A M P L E 

MDA 

***** 
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Ta-182 < 
Hg-203 < 
TL-208 
pm-146 < 
y-88 < 
PB-210 < 
PB-212 
PB-214 # 
BI-207 # 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M 
U-235 
AM-241 < 
Np-237 < 

7.4546E-02 
1.4836E-02 
4.4947E-02 
2.2767E-02 
3.3302E-02 
5.4004E-01 
9.4350E-02 
7.2078E-02 
3.6908E-02 
1.8548E-01 
9.0486E-02 
2.1850E-02 
2.4418E-01 
1.0887E-01 
8.6361E-02 
2.5786E-01 
3. 8011E+00 
1.9624E-01 
3.3663E-02 
4.8393E-02 
9.7396E+00 
2.3586E-01 
4.6362E-02 
7.3398E-02 

2.2663E+01% 

1.2500E+01% 
2.5500E+01% 
2.6585E+01% 

2.1367E+01% 

2.8615E+OO% 

1.6143E+01% 
1.6862E+01% 

2.269E-02 

2.734E-02 
4.138E-02 
2.089E-02 

4.467E-02 

3.876E-01 

3.132E+00 
9.634E-02 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C -Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.5 to 2000.0 keV) 1.412E+01 DPS 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/2/2012 12:10:25 AMPage 1 
Spectrum name: 9_20120630006_BGLong.Anl 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det9\9_20120630006_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 9 SN/100113 

Calibration 
Filename: 

9_QC-E_79670-334 060211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

6/30/2012 12:06:14 PM 
129600 
129703 

0.08 % 
9 

9_QC.Clb 

3/1/2012 1:57:17 PM 
0.074 keV 
0.250 keV/channel 

-2.269E-08 keV/channelA2 

6/3/2011 12:03:10 PM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.59keV) 

8000 ( 1999.34keV ) 
30.000% 

Peak search sensitivity: 3 
1.0000E+00 Sample Size: 

0.00 % 
0.00 % 

Activity scaling factor: 1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 21 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

Normalized diff: 0.0628 

S U M M A R Y 0 F P E A K S 
Area Uncert FWHM Corrctn 

Factor 

I N 

Comments 

R A N G E ***** 
Nuclide Brnch. 
Energy Ratio 

Act. 
DPS 

Nuc 

84.79 
139.81 
198.17 
238.54 
295.17 
351.90 
510.94 
583.50 
609.32 

184. 28.33 
302. 24.04 
422. 19.81 
324. 21.21 
406. 16.17 
657. 11.97 

3716. 3.00 
355. 15.49 
630. 11.95 

0.54 1.482E-01 
0.94 1.565E-01 
0.94 1.359E-01 
0.93 1.229E-01 
1.08 1.047E-01 
1.24 8.641E-02 
2.64 6.209E-02 
1.50 5.512E-02 
1.46 5.258E-02 

238.63 43.300 4.693E-02 PB212 
295.09 19.300 1.551E-01 PB214 
351.93 37.600 1.560E-01 PB214 
511.86 20.000 2.312E+00 RH106 
583.02 84.500 5.881E-02 TL208 
609.31 46.090 2.006E-01 BI214 
610.30 5.750 1.611E+00 RU103 

0.71 4.693E-02 670.12 
1120.26 

1460.70 
1764.27 

143. 29.26 
230. 16.57 

683. 7.48 
285. 12.46 

1.09 2.761E-02 1120.29 15.100 4.256E-01 BI214 
1120.55 99.987 6.429E-02 Sc46 
1121.30 34.900 1.843E-01 Ta182 

2.18 2.339E-02 1460.83 10.670 2.111E+00 K40 
1.12 2.159E-02 1764.49 15.400 6.613E-01 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

P E A K 
Efficiency 
* Area 

338.75 
558.79 
792.14 

84.79 
139.81 
198.17 
510.94 
670.12 

950. 
1420. 
1641. 
1381. 

184. 1.242E+03 
302. 1.930E+03 
422. 3.106E+03 

2043.12 
2679.88 402. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

3716. 5.985E+04 
143. 3.047E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

S U M M A R Y ************ 
Uncert FWHM Suspected 

1 Sigma % keV Nuclide 

28.33 
24.04 
19.81 

3.00 
29.26 

0.537 
0.938 
0.941 
2.639 
0. 710 

sM 
sM 
s 
sM 
sM 

This section based on library: DET_Long Background PBC.lib 
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************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-212 953.60 238.54 1252. 324. 0.002 21.21 0.933 
PB-214 1180 0 08 295.17 1064. 406. 0.003 16.17 1.076 
PB-214 1406.97 351.90 1184 0 657. 0.005 11.97 1.237s 
TL-208 2333.36 583.50 572 0 355. 0.003 15.49 1.499s 
BI-214 2436.63 609.32 975. 630. 0.005 11.95 1.464s 
BI-214 4480.95 1120.26 253. 230. 0.002 16.57 1.088s 
K-40 5843.50 1460.70 246. 683. 0.005 7.48 2.184 
BI-214 7058.78 1764.27 133. 285. 0.002 12.46 1.120s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 0 F L I B R A R Y P E A K U S A G E ***** 
- Nuclide -
Name Code 

Average 
Activity 
DPS 

------------- Peak 
Energy 

keV 
Activity Code MDA Value 
DPS DPS COMMENTS 

K-40 N 2.1114E+00 
1460.83 2.111E+00 

4.66E+11 
2.343E-01 7.48E+00 1.07E+01 G 

TL-208 N 5.8810E-02 6.98E+02 
583.02 5.881E-02 *( 1.891E-02 1.55E+01 8.45E+01 G 
277.28 O.OOOE+OO 8.162E-03 O.OOE+OO 6.31E+00 G 
860.56 O.OOOE+OO 1.360E-02 O.OOE+OO 1.24E+01 G 

PB-212 N 4.6926E-02 6.98E+02 
238.63 4.693E-02 2.432E-02 2.12E+01 4.33E+01 G 
300.03 O.OOOE+OO 1.682E-02 O.OOE+OO 3.28E+00 GA 

PB-214 N 1.5566E-01 5.84E+05 
351.93 1.560E-01 * ( 3.873E-02 1.20E+01 3.76E+01 G 
295.09 1.551E-01 ( 5.909E-02 1.62E+01 1.93E+01 G 
242.00 O.OOOE+OO % 1.400E-01 4.26E+01 7.43E+00 GA 

BI-214 N 2.0059E-01 5.84E+05 
609.31 2.006E-01 ®( 4.719E-02 1.19E+01 4.61E+01 G 

1120 0 29 4.256E-01 + 1.422E-01 1.66E+01 1.51E+01 G 
1764.49 6. 613E-01 + 1.310E-01 1.25E+01 1.54E+01 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 
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negative during deconvolution. 
? - Peak is too narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - F.ast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** s UMMARY 0 F N U C L I D E s I N S A M p L E ***** 
Time of Count Uncertainty 1 Sigma 

Nuclide Activity Counting MDA 
DPS 

BE-7 < 1.2984E-01 
NA-22 < 2.4154E-02 
K-40 2 .1114E+00 7.4800E+00% 2.343E-01 
Sc-46 < 2.4970E-02 
CR-51 < 5.1549E-02 
MN-54 < 1.1656E-02 
FE-59 < 3.3619E-02 
Co-56 < 2.5241E-02 
C0-57 < 9.4328E-03 
C0-58 < 7.0977E-03 
C0-60 < 2.7957E-02 
ZN-65 < 5.2567E-02 
NB-94 < 2.4068E-02 
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ZR-95 < 
NB-95 < 
RU-103 < 
RH-106 < 
AG-108M < 
AG-llOM < 
SN-113 < 
SB-124 < 
SB-125 < 
I-131 < 
BA-133 < 
CS-134 < 
CS-137 < 
CE-139 < 
Ba-140 < 
La-140 < 
CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 # 
pm-146 < 
y-88 < 
PB-210 < 
PB-212 
PB-214 
BI-207 < 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 < 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M < 
U-235 < 
AM-241 < 
Np-237 < 

1.2692E-02 
1.4782E-02 
1.3399E-02 
1.6253E-01 
1.1806E-02 
2.2111E-02 
1.4140E-02 
8. 0571E-03 
4.5786E-02 
1.6252E-02 
1.4452E-02 
1.7659E-02 
1.9332E-02 
9.1388E-03 
5.3059E-02 
2.0139E-02 
1.7709E-02 
8.1622E-02 
2.0330E-02 
3.4654E-02 
1.5692E-01 
3.9891E-02 
2.0822E-02 
4.8348E-02 
1.0893E-02 
5.8810E-02 
5.5933E-02 
2.6643E-02 
4.8667E-01 
4. 6926E- 02 
1.5566E-01 
1.9923E-02 
1.6448E-01 
2.0059E-01 
1.6947E-02 
1.3702E-01 
9.6257E-02 
3.7446E-02 
1.9697E-01 
2.4219E-01 
4.2971E-01 
2.9033E-02 
3.6033E-02 
2.8130E+00 
8.3081E-02 
3.8290E-02 
6.9309E-02 

1. 5491E+01% 

2.1208E+01% 
1.0059E+01% 

1.1950E+01% 

1.891E-02 

2.432E-02 
3.873E-02 

4. 719E- 02 
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# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C- Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.3 keV) 2.573E+00 DPS 
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Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det10\10_20120629005_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge10 S/N08316756 

Calibration 
Filename: 

10_QC-F _062111 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

6/29/2012 3:45:54 PM 
129600 
129778 

0.14 % 
10 

10_QC.Clb 

2/23/2012 9:27:47 AM 
0.044 keV 
0.250 keV/channel 

-1.974E-08 keV/channelA2 

7/6/2011 9:01:12 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.56keV) 

8000 ( 1999.70keV ) 
30.000% 

Peak search sensitivity: 3 
1.0000E+00 Sample Size: 

0.00 % 
0.00 % 

Activity scaling factor: 1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 34 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0802 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

46.48 
50.92 
52.99 
59.44 
63.25 
74.75 
77.05 
84.38 
87.40 
92.51 

143.66 
185.67 
198.33 
238.43 
241.51 
295.05 
338.31 
351.83 
510.84 
569.64 

583.10 
609.33 

661.67 
727.12 
911.23 
968.33 

1000.94 
1120.73 

1461.12 
1765.09 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 

2713. 3.59 
332. 20.72 
697. 10.41 
238. 29.34 

2300. 4.33 
555. 10.59 
846. 7.90 
392. 15.70 
310. 19.11 

2933. 2.78 
503. 16.23 

1592. 5.84 
288. 26.22 

1201. 
236. 
432. 
271. 
825. 

3611. 
226. 

443. 
727. 

182. 
161. 
259. 
144. 
202. 
216. 

6.22 
29.79 
14.96 
26.15 

9.18 
2. 96 

22.31 

11.39 
8.65 

25.55 
25.86 
15.81 
25.99 
24.81 
23.93 

292. 12.26 
169. 17.59 

0.83 6.244E-02 
0.83 6.827E-02 
0.83 7.102E-02 
0.57 7.958E-02 
0.89 8.462E-02 
0.86 9.986E-02 
0.86 1.029E-01 
0.87 1.126E-01 
0.87 1.166E-01 
0.87 1.178E-01 
1.03 1.141E-01 
0.94 1.025E-01 
1.25 9.953E-02 
1.05 9.003E-02 
1.76 8.919E-02 
0.87 7.662E-02 
0.90 6.637E-02 
1.22 6.316E-02 
2.23 4.529E-02 
1.66 4.113E-02 

1.02 4.018E-02 
1.48 3.833E-02 

1.27 3.463E-02 
0.76 3.190E-02 
1.70 2.455E-02 
0.52 2.346E-02 
0.90 2.286E-02 
1.66 2.061E-02 

DPS 

46.54 4.250 7.879E+00 PB210 

59.54 35.900 6.431E-02 AM241 
63.29 3.810 5.500E+00 TH234 

86.54 30.700 6.748E-02 EU155 
92.59 5.584 3.439E+00 TH234 

143.79 10.960 3.105E-01 U235 

238.63 43.300 
242.00 7.430 
295.09 19.300 
338.32 12.010 
351.93 37.600 
511.86 20.000 
569.70 97.740 
569.32 15.380 

2.378E-01 PB212 
2.748E-01 PB214 
2.257E-01 PB214 
2.623E-01 AC228 
2.680E-01 PB214 
3.081E+00 RH106 
4.338E-02 BI207 
2.755E-01 CS134 

569.47 8.200 5.168E-01 PA234 
583.02 84.500 
609.31 46.090 
610.30 5.750 
661.66 85.210 
727.33 11.820 
911.16 29.000 
968.97 17.460 

1001.00 0.837 
1120.29 15.100 

1.007E-01 TL208 
3.174E-01 BI214 
2.549E+00 RU103 
4.759E-02 CS137 
3.295E-01 BI212 
2.807E-01 AC228 
2. 713E-01 AC228 
8.147E+00 PA234M 
5.368E-01 BI214 

1120.55 99.987 8.109E-02 Sc46 
1121.30 34.900 2.325E-01 Ta182 

2.58 1.673E-02 1460.83 10.670 1.262E+00 K40 
1.89 1.432E-02 1764.49 15.400 5.926E-01 BI214 
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************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area Channel Energy Counts Counts 

203.41 
211.71 
298.80 
307.99 
337.21 
349.29 
742.20 
792.84 

2042.59 

50.89 
52.97 
74.78 
77.07 
84.38 
87.40 

185.67 
198.33 
510.84 

2197. 
2289. 
1705. 
1530. 
2168. 
1726. 
1839. 
1552. 
1305. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

332. 4.860E+03 
697. 9.820E+03 
461. 4.616E+03 
794. 7. 716E+03 
514. 4.562E+03 
329. 2.822E+03 

1592. 1. 553E+04 
288. 2.899E+03 

3611. 7. 972E+04 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 

20.72 
10.41 
15.35 

8.79 
17.53 
22.56 

5.84 
26.22 
2.96 

0.832 
0.834 
0.895 
1. 071 
1.165 
0.862 
0.940 
1.250 
2.230 

Suspected 
Nuclide 

D 
D 
D 

sM 
sM 

M 

s 
s 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

PB-210 185.67 46.48 
AM-241 237.49 59.44 
TH-234 252.72 63.25 
TH-234 370.03 92.59 
U-235 574.21 143.66 
PB-212 953.18 238.43 
PB-214 965.48 241.51 
PB-214 1179.58 295.05 
AC-228 1352.60 338.31 
PB-214 1406.66 351.83 
BI-207 2277.76 569.64 
TL-208 2331.58 583.10 
BI-214 2436.48 609.33 
CS-137 2645.85 661.67 
BI-212 2907.62 727.12 
AC-228 3644.13 911.23 
AC-228 3872.54 968.33 
PA-234M 4002.99 1000.94 
BI-214 4482.27 1120.73 
K-40 5844.32 1461.12 

2396. 
1644. 
2178. 
2072. 
1760. 
1316. 
1345. 
1072. 
1140. 
1133. 

579. 
550. 
743. 
495. 
393. 
315. 
290. 
385. 
380. 
165. 

2713. 
238. 

2300. 
2860. 

503. 
1201. 

236. 
432. 
271. 
825. 
226. 
443. 
727. 
182. 
161. 
259. 
144. 
202. 
216. 
292. 

S U M M A R Y ************** 
Intensity Uncert FWHM 
Cts/Sec 1 Sigma % keV 

0.021 
0.002 
0.018 
0.022 
0.004 
0.009 
0.002 
0.003 
0.002 
0.006 
0.002 
0.003 
0.006 
0.001 
0.001 
0.002 
0.001 
0.002 
0.002 
0.002 

3.59 
29.34 
4.33 
2.93 

16.23 
6.22 

29.79 
14.96 
26.15 

9.18 
22.31 
11.39 

8.65 
25.55 
25.86 
15.81 
25.99 
24.81 
23.93 
12.26 

0.829 
0.567s 
0.886 
0.875D 
1.031 
1.051 
1.765s 
0. 871 
0.904 
1.2208 
1.6648 
1.0168 
1.482 
1.268 
0.764s 
1.703 
0.519s 
0.9018 
1.6578 
2.5778 



TestAmerica St. Louis

LOT # F2F140417 300 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/1/2012 3:51:17 AMPage 4 
Spectrum name: 10_20120629005_BGLong.An1 

Nuclide 
BI-214 

Channel 
7060.85 

Energy Background Net area Cnts/sec 
0.001 

Uncert 
17.59 

FWHM 
1.888 1765.09 108. 169. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

K-40 N 

CS-137 I 

TL-208 N 

PB-210 N 

PB-212 N 

PB-214 N 

BI-207 c 

BI-212 N 

BI-214 N 

Average 
Activity 
DPS 

1.2624E+00 

4.7594E-02 

1.0073E-01 

7.8787E+00 

2.3784E-01 

2.6802E-01 

4.3377E-02 

3.2951E-01 

3.1738E-01 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

1460.83 1.262E+00 

661.66 4.759E-02 

583.02 1.007E-01 
277.28 O.OOOE+OO 
860.56 O.OOOE+OO 

46.54 7.879E+00 

238.63 2.378E-01 
300.03 O.OOOE+OO % 

4.66E+11 
2.705E-01 1.23E+01 1.07E+01 G 

1.10E+04 
2.782E-02 2.55E+01 8.52E+01 G 

6.98E+02 
2.544E-02 1.14E+01 8.45E+01 G 
1.115E-02 O.OOE+OO 6.31E+00 G 
1.737E-02 O.OOE+OO 1.24E+01 G 

8.14E+03 
6.704E-01 3.59E+00 4.25E+00 G 

6.98E+02 
3.401E-02 6.22E+00 4.33E+01 G 
4.634E-01 5.24E+01 3.28E+00 GA 

5.84E+05 
351.93 2.680E-01 ®( 5.187E-02 9.18E+00 3.76E+01 G 
295.09 2.257E-01 - 8.106E-02 1.50E+01 1.93E+01 G 
242.00 2.748E-01 2.022E-01 2.98E+01 7.43E+00 GA 

569.70 4.338E-02 
1063.66 O.OOOE+OO % 

1.18E+04 
2.204E-02 2.23E+01 9.77E+01 G 
4.328E-02 4.43E+01 7.45E+01 G 

6.98E+02 
727.33 3.295E-01 ?( 1.946E-01 2.59E+01 1.18E+01 G 
785.51 O.OOOE+OO 1.754E-01 O.OOE+OO 1.10E+00 GA 

609.31 3.174E-01 
1120.29 5.368E-01 + 
1764.49 5.926E-01 + 

5.84E+05 
5.668E-02 8.65E+00 4.61E+01 G 
2.318E-01 2.39E+01 1.51E+01 G 
1.787E-01 1.76E+01 1.54E+01 G 



TestAmerica St. Louis

LOT # F2F140417 301 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/1/2012 3:51:17 AMPage 5 
Spectrum name: 10_20120629005_BGLong.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

AC-228 N 2.7412E-01 

TH-234 N 5.5003E+00 

PA-234M N 8.1473E+00 

U-235 N 3.1053E-01 

AM-241 T 6.4314E-02 

911.16 2.807E-01 ( 
968.97 2.713E-01 ?( 
338.32 2.623E-01 ( 

93.35 O.OOOE+OO% 

63.29 5.500E+00 
92.59 3.354E+00 -

1001.00 8.147E+00 
766.41 O.OOOE+OO % 

143.79 3.105E-01 
205.33 O.OOOE+OO % 
163.38 O.OOOE+OO% 

2.10E+03 
9.258E-02 1.58E+01 2.90E+01 G 
1.546E-01 2.60E+01 1.75E+01 G 
1.549E-01 2.61E+01 1.20E+01 G 
3.649E-01 4.34E+01 5.56E+00 XA 

1.63E+12 
5.266E-01 4.33E+00 3.81E+00 G 
2.519E-01 2.93E+00 5.58E+00 G 

1.63E+12 
3.797E+00 2.48E+01 8.37E-01 G 
9.923E+00 4.49E+01 2.94E-01 G 

2.57E+11 
1.224E-01 1.62E+01 1.10E+01 G 
2.919E-01 4.08E+01 5.01E+00 G 
2.484E-01 3.42E+01 5.08E+00 G 

1.58E+05 
59.54 6.431E-02 5.169E-02 2.93E+01 3.59E+01 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
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LOT # F2F140417 302 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/1/2012 3:51:17 AMPage 6 
Spectrum name: 10_20120629005_BGLong.An1 

M - No MDA Calculation A - Not in Average 
R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 2.1576E-01 
NA-22 < 2.1615E-02 
K-40 # 1.2624E+00 
Sc-46 < 1.7984E-02 
CR-51 < 1.5076E-01 
MN-54 < 2.3172E-02 
FE-59 < 3.3825E-02 
Co-56 < 2.6617E-02 
C0-57 < 1.1410E-02 
C0-58 < 1. 8271E-02 
C0-60 < 3.9416E-02 
ZN-65 < 6.6223E-02 
NB-94 < 1.0934E-02 
ZR-95 < 3.9937E-02 
NB-95 < 3.2046E-02 
RU-103 < 1.1345E-02 
RH-106 < 2.4352E-01 
AG-108M < 2.0179E-02 
AG-llOM < 3.0796E-02 
SN-113 < 2.5400E-02 
SB-124 < 3.1229E-02 
SB-125 < 6.1022E-02 
I-131 < 1. 9146E- 02 
BA-133 < 2.0725E-02 
CS-134 < 2.3482E-02 
CS-137 4.7594E-02 
CE-139 < 1.3979E-02 
Ba-140 < 7.1878E-02 
La-140 < 1.9258E-02 
CE-141 < 1.2587E-02 
CE-144 < 6.9540E-02 
PM-144 < 2.3756E-02 
EU-152 < 6.4955E-02 
EU-154 < 2.1209E-01 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

1.2262E+01% 

2.5548E+01% 

I N S A M P L E 

MDA 

2.705E-01 

2.782E-02 

***** 
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G53W4.25 7/1/2012 3:51:17 AMPage 7 
Spectrum name: 10_20120629005_BGLong.An1 

EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 
pm-146 < 
y-88 < 
PB-210 
PB-212 
PB-214 
BI-207 
BI-212 # 
BI-214 
BI-210M < 
RA-224 < 
AC-228 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M# 
U-235 
AM-241 
Np-237 < 

5.6150E-02 
1.9818E-02 
8.2812E-02 
1.8292E-02 
1.0073E-01 
8 .1366E-02 
3.7784E-02 
7.8787E+00 
2.3784E-01 
2.6802E-01 
4.3377E-02 
3.2951E-01 
3.1738E-01 
1.2705E-02 
3.7447E-01 
2.7412E-01 
6.9931E-02 
3.2992E-01 
5.5003E+00 
4.2286E-01 
5.1424E-02 
7.4139E-02 
8.1473E+00 
3.1053E-01 
6.4314E-02 
1.0656E-01 

1.1391E+01% 

3.5932E+OO% 
6.2240E+OO% 
9.1837E+OO% 
2.2309E+01% 
2.5857E+01% 
8.6465E+OO% 

1.3371E+01% 

4.3315E+OO% 

2.4812E+01% 
1.6228E+01% 
2.9344E+01% 

2.544E-02 

6.704E-01 
3.401E-02 
5.187E-02 
2.204E-02 
1.946E-01 
5.668E-02 

9.258E-02 

5.266E-01 

3.797E+00 
1.224E-01 
5.169E-02 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 8 U M M A R Y ----------------------------
Total Activity ( 98.6 to 1999.7 keV) 2.478E+01 DPS 
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ORTEC g v - i (1087) Env32 
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G53W4.25 7/2/2012 12:42:32 AMPage 1 
Spectrum name: 11_20120630006_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Detl1\11_20120630006_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge11 SN/09363993 

Calibration 
Filename: 

ll_QC-G_092511 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

6/30/2012 12:36:55 PM 
129600 
129845 

0.19 % 
ll 

ll_QC. Clb 

2/28/2012 1:09:34 PM 
0.055 keV 
0.250 keV/channel 

-2.946E-08 keV/channelA2 

10/4/2011 1:15:19 PM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.5BkeV) 

1999.47keV ) 
30.000% 

Peak search sensitivity: 3 
1.0000E+00 Sample Size: 

0.00 % 
0.00 % 

Activity scaling factor: 1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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G53W4.25 7/2/2012 12:42:32 AMPage 2 
Spectrum name: 11_20120630006_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status Comments 
Dec~y correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 28 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

39.67 
46.62 
49.56 
63.33 
72.67 
74.94 
77.19 
84.58 
87.31 
92.67 

144.06 
185.79 
198.33 
238.53 
241.96 
295.22 
299.73 
351.85 
511. 01 
558.61 
583.15 
609.53 

768.01 
911.26 

1000.57 
1120 0 61 

1238 0 91 
1460.63 
1764.65 

Normalized diff: 0.0914 

8 U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

415. 
1889. 

300. 
1514. 

536. 
1490. 

865. 
664. 
418. 

1935. 

261. 
1171. 

307. 
1284. 

317. 
538. 
230. 
877. 

3537. 

18.18 
3.93 

20.50 
6.73 

11.24 
4.73 
7.61 
9.71 

14.23 
3.72 

26.52 
7.94 

23.39 
6.16 

23.58 
14.88 
29.07 

9.67 
2.95 

267. 21.77 
534. 
970. 

153. 
254. 
169. 
297. 

180. 
689. 
348. 

11.04 
8.02 

29.52 
18.61 
25.09 
16.48 

21.29 
6.56 

10.64 

0.85 5.486E-02 
0.90 6.408E-02 
0.90 6.800E-02 
0.88 8.641E-02 
0.92 9.886E-02 
0.93 1.019E-01 
0.93 1.049E-01 
0.94 1.148E-01 
0.94 1.184E-01 
0.94 1.199E-01 

1.04 1.169E-01 
1.04 1.054E-01 
0.93 1.024E-01 
1.02 9.262E-02 
1.83 9.178E-02 
1.11 7.884E-02 
0.35 7.767E-02 
1.12 6.507E-02 
2.41 4.678E-02 
1.46 4.335E-02 
1.50 4.158E-02 
1.49 3.968E-02 

0.51 3.121E-02 
1.62 2.504E-02 
0.74 2.338E-02 
1.64 2.116E-02 

0.52 1.934E-02 
2.02 1.711E-02 
1.77 1.467E-02 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 4.250 
50.14 8.000 
63.29 3.810 

86.54 30.700 
92.59 5.584 
93.35 5.561 

143.79 10.960 

238.63 43.300 
242.00 7.430 
295.09 19.300 
300.03 3.280 
351.93 37.600 
511.86 20.000 

583.02 84.500 
609.31 46.090 
610.30 5.750 
766.41 0.294 
911.16 29.000 

1001.00 0.837 
1120.29 15.100 
1120.55 99.987 
1121.30 34.900 

1460.83 10.670 
1764.49 15.400 

***** 
Act. Nuc 

DPS 

5.358E+00 PB210 
4.209E-01 TH227 
3.552E+00 TH234 

8.949E-02 EU155 
2.229E+00 TH234 
2.237E+00 AC228 
1.572E-01 U235 

2.472E-01 PB212 
3.583E-01 PB214 
2.726E-01 PB214 
6.972E-01 PB212 
2.766E-01 PB214 
2.921E+00 RH106 

1.174E-01 TL208 
4.089E-01 BI214 
3.283E+00 RU103 
1.284E+01 PA234M 
2.699E-01 AC228 
6.678E+00 PA234M 
7.171E-01 BI214 
1.083E-01 Sc46 
3.106E-01 Ta182 

2.910E+00 K40 
1.188E+00 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

158.34 
197.75 
290.28 
299.37 

39.67 
49.52 
72.67 
74.94 

1760. 
2092. 
1549. 
1741. 

415. 7.565E+03 
358. 5.257E+03 
536. 5.423E+03 

1490. 1.463E+04 

1 Sigma % keV Nuclide 

18.18 
24.52 
11.24 

4.73 

0.847 
0.375 
0.925 
0.927 

sM 
D 
D 
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Channel Energy Background 
308.34 77.19 1737. 

G53W4.25 7/2/2012 12:42:32 AMPage 3 
Spectrum name: 11_20120630006_BGLong.An1 

Net area Eff*Area Uncert FWHM Suspected 
865. 8.250E+03 7.61 0.929 D 

337.96 84.60 1871. 800. 6. 968E+03 10.49 1.560 sM 
348.88 87.33 1550. 403. 3.403E+03 17.64 0.922 M 
742.54 185.79 1792. 1171. 1.110E+04 7.94 1.043 
792.68 198.33 1385. 307. 2.998E+03 23.39 0.930 s 

2043.00 511.01 1302. 3537. 'l. 561E+04 2.95 2.406 s 
2233.35 558.61 644. 267. 6.159E+03 21.77 1.461 s 
3644.01 911.26 396. 254. 1.014E+04 18.61 1.620 s 
4955.08 1238.91 243. 180. 9.324E+03 21.29 0.524 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I 0 E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 186.01 46.59 1892. 1813. 0.014 4.77 0.906 
TH-234 252.94 63.33 2318. 1514. 0.012 6.73 0,881 
TH-234 370.31 92.69 2196. 2145. 0.017 4.87 1.174s 
U-235 575.69 144.06 1363. 261. 0.002 26.52 1.043s 
PB-212 953.37 238.53 1355. 1284. 0.010 6.16 1.025 
PB-214 967.10 241. 96 1371. 317. 0.002 23.58 1.829s 
PB-214 1180.04 295.22 1353. 538. 0.004 14.88 1.113 
PB-212 1198.11 299.73 1108. 230. 0.002 29.07 0.355s 
PB-214 1406.49 351.85 1307. 877. 0.007 9.67 1.124 
TL-208 2331.50 583.15 654. 534. 0.004 11.04 1.502 
BI-214 2437.01 609.53 922. 970. 0.007 8.02 1.490s 
PA-234M 3070.92 768.01 433. 153. 0.001 29.52 0.508s 
PA-234M 4001.33 1000.57 317. 169. 0.001 25.09 0.736s 
BI-214 4481.66 ll20.61 350. 297. 0.002 16.48 1.641 
K-40 5842.54 1460.63 213. 689. 0.005 6.56 2.022 
BI-214 7059.68 1764.65 139. 348. 0.003 10.64 1.771s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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***** 8 U M M A R Y 
- Nuclide -
Name Code 

K-40 N 

TL-208 N 

PB-210 N 

PB-212 N 

PB-214 N 

BI-214 N 

TH-234 N 

PA-234M N 

U-235 N 

Average 
Activity 
DPS 

2.9105E+00 

1.1735E-01 

5.1415E+00 

2.4717E-01 

2.7524E-01 

4.0888E-01 

3.5515E+00 

8.2796E+00 

1.5724E-01 

0 F L I B R A R Y P E A K U 8 A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

1460.83 2.910E+00 

583.02 1.174E-01 
277.28 O.OOOE+OO % 
860.56 O.OOOE+OO % 

46.54 5.141E+00 

238.63 2.472E-01 
300.03 6.972E-01 + 

35l.93 2.766E-01 
295.09 2.726E-01 
242.00 3.583E-01 + 

609.31 4.089E-01 *( 
1120.29 7.171E-01 + 
1764.49 1.188E+00 + 

63.29 3.552E+00 
92.59 2.472E+00 -

1001.00 6.678E+00 7( 
766.41 1.284E+01 &( 

4.66E+11 
2.991E-01 6.56E+00 1.07E+01 G 

6.98E+02 
2.677E-02 1.10E+01 8.45E+01 G 
2.104E-01 4.96E+01 6.31E+00 G 
2.075E-01 3.25E+01 1.24E+01 G 

8.14E+03 
5.825E-01 4.77E+00 4.25E+00 G 

6.98E+02 
3.353E-02 6.16E+00 4.33E+01 G 
4.780E-01 2.91E+01 3.28E+00 GA 

5.84E+05 
5.401E-02 9.67E+00 3.76E+01 G 
8.827E-02 1.49E+01 1.93E+01 G 
1.983E-01 2.36E+01 7.43E+00 GA 

5.84E+05 
6.084E-02 8.02E+00 4.61E+01 G 
2.170E-01 1.65E+01 1.51E+01 G 
1.972E-01 1.06E+Ol 1.54E+01 G 

1.63E+12 
5.325E-01 6.73E+00 3.81E+00 G 
2.548E-01 4.87E+00 5.58E+00 G 

1.63E+12 
3.377E+00 2.51E+01 8.37E-01 G 
8.386E+00 2.95E+01 2.94E-01 G 

2.57E+11 
143.79 1.572E-01 1.051E-01 2.65E+01 1.10E+01 G 
205.33 O.OOOE+OO % 2.439E-01 3.67E+01 5.01E+00 G 
163.38 O.OOOE+OO & 2.277E-01 3.44E+01 5.08E+00 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 
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negative during deconvolution. 
7 - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** s U M M A R Y 0 F N U C L I D E s I N S A M P L E ***** 
Time of Count Uncertainty 1 Sigma 

Nuclide Activity Counting MDA 
DPS 

BE-7 < 1.7844E-01 
NA-22 < 3. 7153E-02 
K-40 2.9105E+00 6.5582E+00% 2.991E-01 
Sc-46 < 1.2363E-02 
CR-51 < 1. 5582E- 01 
MN-54 < 1.8735E-02 
FE-59 < 2.9729E-02 
Co-56 < 3.1368E-02 
C0-57 < 1.1725E-02 
C0-58 < 2.4750E-02 
C0-60 < 3.0818E-02 
ZN-65 < 6.7130E-02 
NB-94 < 2.8794E-02 
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ZR-95 < 
NB-95 < 
RU-103 < 
RH-106 < 
AG-108M < 
AG-llOM < 
SN-113 < 
SB-124 < 
SB-125 < 
I-131 < 
BA-133 < 
CS-134 < 
CS-137 < 
CE-139 < 
Ba-140 < 
La-140 < 
CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 
pm-146 < 
y-88 < 
PB-210 
PB-212 
PB-214 
BI-207 < 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M# 
U-235 # 
AM-241 < 
Np-237 < 

4.0081E-02 
2.7502E-02 
2.2615E-02 
1.4824E-01 
1.5263E-02 
2.7456E-02 
3.2184E-02 
2.1836E-02 
5.7908E-02 
1.8525'8-02 
2.5758E-02 
2.5055E-02 
2.6500E-02 
1.6635E-02 
9. 1611E- 02 
2.4299E-02 
2.4301E-02 
9.5841E-02 
2.3827E-02 
5.1430E-02 
1.5743E-01 
5.7986E-02 
1.3744E-02 
9.0677E-02 
1.8110E-02 
1.1735E-01 
8.1530E-02 
3.7339E-02 
5.1415E+00 
2.4717E-01 
2.7524E-01 
2.6121E-02 
2 .1191E-01 
4.0888E-01 
2.9460E-02 
3.5868E-01 
1.2911E-01 
7.2557E-02 
2.8267E-01 
3.5515E+00 
4.3733E-01 
4.7826E-02 
6.0876E-02 
8.2796E+00 
1.5724E-01 
5.0040E-02 
1.1619E-01 

1.1036E+01% 

4.7732E+00% 
6.1562E+00% 
8.8747E+OO% 

8.0184E+00% 

6.7339E+00% 

1.9370E+01% 
2.6521E+01% 

2.677E-02 

5.825E-01 
3.353E-02 
5.401E-02 

6.084E-02 

5.325E-01 

3.377E+00 
1.051E-01 
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# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C -Area< Critical level. 
F- Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 84.4 to 1999.5 keV) 2.109E+01 DPS 
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Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det12\12_20120702001_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge12 SN/10034336 

Calibration 
Filename: 

12_QC-H_83725-334 060211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

7/2/2012 12:06:01 AM 
129600 
130224 

0.48 % 
12 

12_QC.Clb 

2/28/2012 1:26:42 PM 
0.049 keV 
0.250 keV/channel 

-3.945E-08 keV/channelA2 

6/3/2011 6:41:14 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.58keV) 

8000 ( 1999.36keV ) 
30.000% 

Peak search sensitivity: 3 
1.0000E+00 Sample Size: 

0.00 % 
0.00 % 

Activity scaling factor: 1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 



TestAmerica St. Louis

LOT # F2F140417 312 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/3/2012 12:17:30 PMPage 2 
Spectrum name: 12_20120702001_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
NO 

Comments 
Decay correct to date: 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 31 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0908 

***** 
Peak 
Energy 

S U M M A R Y 0 F P E A K S I N R A N G E 

46.64 
63.30 
74.86 
77.20 
84.40 
87.39 
92.62 

139.90 
143.95 
185.80 
198.31 
238.57 
240.94 
295.27 
351.97 
510.91 
583.10 
609.50 

726.98 
911.34 
969. 04 

1001.14 
1120.88 

1460.81 
1764.44 

Area 

2294. 
1368. 

885. 
806. 
402. 
303. 

2083. 
336. 
274. 

1176. 
358. 

1485. 
228. 
444. 
818. 

3717. 
552. 
726. 

209. 
244. 
134. 
131. 
216. 

472. 
268. 

Uncert FWHM Corrctn 
Factor 

4.92 
6.38 
7.70 
8.34 

15.58 
20.03 
4.58 

26.35 
28.64 

7.28 
19.49 
5.45 

25.17 
16.25 

9.53 
3.09 

12.88 
9.98 

23.32 
20.35 
26.00 
27.77 
20.95 

10.31 
12.37 

0.85 6.311E-02 
0.88 8.570E-02 
0.92 1.014E-01 
0.92 1.046E-01 
0.93 1.142E-01 
0.93 1.183E-01 
1.06 1.198E-01 
0.89 1.188E-01 
0.82 1.177E-01 
0.98 1.067E-01 
1.02 1.037E-01 
1.06 9.395E-02 
1.07 9.337E-02 
0.97 8.023E-02 
1.03 6.650E-02 
2.41 4.820E-02 
1.23 4.295E-02 
1.37 4.103E-02 

0.38 3.409E-02 
1.12 2.567E-02 
1.21 2.462E-02 
0.84 2.403E-02 
0.67 2.185E-02 

2.11 1.768E-02 
2.12 1.522E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 
63.29 

86.54 
92.59 

143.79 

238.63 
240.99 
295.09 
351.93 
511.86 
583.02 
609.31 
610.30 
727.33 
911. 16 
968. 97 

1001.00 
1120.29 
1120.55 
1460.83 
1764.49 

4.250 
3.810 

30.700 
5.584 

10.960 

43.300 
4.100 

19.300 
37.600 
20.000 
84.500 
46.090 

5.750 
11.820 
29.000 
17.460 

0.837 
15.100 
99.987 
10.670 
15.400 

***** 
Act. Nuc 

DPS 

6.615E+00 PB210 
3.234E+00 TH234 

6.498E-02 EU155 
2.402E+00 TH234 

1.642E-01 U235 

2.817E-01 PB212 
4.594E-01 RA224 
2.211E-01 PB214 
2.524E-01 PB214 
2.980E+00 RH106 
1.173E-01 TL208 
2.960E-01 BI214 
2.377E+00 RU103 
4.009E-01 BI212 
2.527E-01 AC228 
2.406E-01 AC228 
5.038E+00 PA234M 
5.052E-01 BI214 
7.631E-02 Sc46 
1.933E+00 K40 
8.813E-01 BI214 

************ UN I D E N T I F I E D P E A K s U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma !1, 
0 keV Nuclide 

299.08 74.87 2076. 728. 7.181E+03 9.60 0.917 D 
308.39 77.21 2004. 693. 6.627E+03 12.11 0.944 D 
336.98 84.37 2105. 505. 4.420E+03 17.57 1.168 sM 
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Channel Energy Background Net area Eff*Area Uncert FWHM Suspected 
348.92 87.35 1700. 298. 2.519E+03 24.65 1.108 M 
558.96 139.90 1961. 336. 2.831E+03 26.35 0.885 sM 
742.43 185.80 1677. 1176. 1.102E+04 7.28 0.983 
792.40 198.31 1356. 358. 3.455E+03 19.49 1.018 

2042.22 510.91 1540. 3717. 7.712E+04 3.09 2.410 sM 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 186.19 46.64 2843. 2294. 0.018 4.92 0.851 
TH-234 252.80 63.30 1974. 1368. 0. 011 6.38 0.880 
TH-234 369.85 92.59 1846. 1840. 0.014 4.04 0.933D 
U-235 575.14 143.95 1688. 274. 0.002 28.64 0.823s 
PB-212 953.60 238.63 1294. 1562. 0.012 4.13 1. 071D 
RA-224 963.01 240.99 1532. 228. 0.002 25.17 1.074D 
PB-214 1180.01 295.27 1191. 444. 0.003 16.25 0.973s 
PB-214 1406.70 351.97 1169. 818. 0.006 9.53 1.031s 
TL-208 2330.94 583.10 845. 552. 0.004 12.88 1.234s 
BI-214 2436.49 609.50 935. 726. 0.006 9.98 1.372 
BI-212 2906.39 726.98 466. 209. 0.002 23.32 0.382s 
AC-228 3643.92 911.34 429. 244. 0.002 20.35 1.124s 
AC-228 3874.77 969.04 270. 134. 0.001 26.00 1.210s 
PA-234M 4003.21 1001.14 277. 131. 0.001 27.77 0.838s 
BI-214 4482.38 1120.88 333. 216. 0.002 20.95 0.667s 
K-40 5843.06 1460.81 254. 472. 0.004 10.31 2.105s 
BI-214 7058.94 1764.44 134. 268. 0.002 12.37 2.116 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 



TestAmerica St. Louis

LOT # F2F140417 314 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/3/2012 12:17:30 PMPage 4 
Spectrum name: 12_20120702001_BGLong.An1 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

DPS 

K-40 N 1.9331E+00 

TL-208 N 1.1734E-01 

PB-210 N 6.6146E+00 

PB-212 N 2.9625E-01 

PB-214 N 2.4180E-01 

BI-212 N 4.0088E-01 

BI-214 N 2.9600E-01 

RA-224 N 4.5943E-01 

AC-228 N 2.4814E-01 

TH-234 N 3.2340E+00 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

1460.83 1.933E+00 

583.02 1.173E-01 ®( 
277.28 O.OOOE+OO 
860.56 O.OOOE+OO 

46.54 6.615E+00 

238.63 2.962E-01 
300.03 O.OOOE+OO % 

351.93 2.524E-01 *( 
295.09 2.211E-01 ®( 
242.00 O.OOOE+OO % 

727.33 4.009E-01 
785.51 O.OOOE+OO 

609.31 2.960E-01 
1120.29 5.052E-01 + 
1764.49 8.813E-01 + 

240.99 4.594E-01 

911.16 2.527E-01 
968.97 2.406E-01 
338.32 O.OOOE+OO % 

93.35 O.OOOE+OO % 

63.29 3.234E+00 
92.59 2.122E+00 -

4.66E+ll 
3.146E-01 1.03E+01 1.07E+01 G 

6.98E+02 
2.937E-02 1.29E+01 8.45E+01 G 
1.066E-02 O.OOE+OO 6.31E+00 G 
1.653E-02 O.OOE+OO 1.24E+01 G 

8.14E+03 
7.241E-01 4.92E+00 4.25E+00 G 

6.98E+02 
3.232E-02 4.13E+00 4.33E+01 G 
4.525E-01 4.51E+01 3.28E+00 GA 

5.84E+05 
5.000E-02 9.53E+00 3.76E+01 G 
8.145E-02 1.63E+01 1.93E+01 G 
1.961E-01 3.54E+01 7.43E+00 GA 

6.98E+02 
1.978E-01 2.33E+01 1.18E+01 G 
1.652E-01 O.OOE+OO 1.10E+00 GA 

5.84E+05 
5.924E-02 9.98E+00 4.61E+01 G 
2.052E-01 2.09E+01 1.51E+01 G 
1.867E-01 1.24E+01 1.54E+01 G 

6.98E+02 
3.731E-01 2.52E+01 4.10E+00 G 

2.10E+03 
1.029E-01 2.03E+01 2.90E+01 G 
1.423E-01 2.60E+01 1.75E+01 G 
1.390E-01 3.33E+01 1.20E+01 G 
3.103E-01 3.62E+01 5.56E+00 XA 

1.63E+12 
4.958E-01 6.38E+00 3.81E+00 G 
2.340E-01 4.04E+00 5.58E+00 G 
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Activity Code Peak MDA Comments 

1001.00 5.038E+00 ?( 
766.41 O.OOOE+OO & 

1.63E+12 
3.077E+00 2.78E+01 8.37E-01 G 
9.422E+00 4.22E+01 2.94E-01 G 

U-235 N 1.6417E-01 
143.79 1.642E-01 *( 
205.33 O.OOOE+OO % 
163.38 O.OOOE+OO % 

2. 57E+ll 
1.161E-01 2.86E+01 1.10E+01 G 
2.584E-01 6.46E+01 5.01E+00 G 
2.361E-01 3.35E+01 5.08E+00 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 
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***** S U M M A R Y 
Time of Count 

Nuclide Activity 

BE-7 
NA-22 

< 
< 

K-40 # 
sc-46 < 
CR-51 < 
MN-54 < 
FE-59 
Co-56 
C0-57 
C0-58 
C0-60 
ZN-65 
NB-94 
ZR-95 

< 
< 
< 
< 
< 
< 
< 
< 

NB-95 < 
RU-103 < 
RH-106 < 
AG-108M < 

AG-llOM < 
SN-113 < 
SB-124 < 
SB-125 < 
I-131 < 
BA-133 < 
CS-134 < 
CS-137 < 
CE-139 < 
Ba-140 < 
La-140 < 
CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 

Hg-203 < 
TL-208 # 
pm-146 < 
y-88 < 
PB-210 
PB-212 

DPS 

1.7270E-01 
3.3343E-02 
1.9331E+00 
2.7765E-02 
8.3809E-02 
1.2045E-02 
4.3242E-02 
2.2112E-02 
1.1262E-02 
2.0621E-02 
2.1455E-02 
5.5311E-02 
2.4937E-02 
4.6978E-02 
2.3331E-02 
2.4635E-02 
9.2275E-02 
1.5602E-02 
3.5186E-02 
2.9423E-02 
2.9849E-02 
5.3484E-02 
1. 8842E-02 
1.8769E-02 
3.0175E-02 
1.4769E-02 
1.2215E-02 
6.4753E-02 
1.8485E-02 
2.4570E-02 
B.7780E-02 
3.1233E-02 
6.5075E-02 
1.8064E-01 
5.9938E-02 
2.1621E-02 
1.1333E-01 
1.5757E-02 
1.1734E-01 
5.2315E-02 
3.2657E-02 
6.6146E+00 
2.9625E-01 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

1. 0311E+01% 

1.2885E+01% 

4.9152E+OO% 
4.1252E+OO% 

I N S A M P L E 

MDA 

3.146E-01 

2.937E-02 

7.241E-01 
3.232E-02 

***** 
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LOT # F2F140417 317 of 385

ORTEC g v - i (1087) Env32 G53W4.25 7/3/2012 12:17:30 PMPage 7 
TestAmerica, Inc Spectrum name: 12 20120702001 _BGLong.An1 -

PB-214 # 2.4180E-01 9. 4211E+00% S.OOOE-02 
BI-207 < 2.2085E-02 
BI-212 4.0088E-01 2. 3317E+Ol% 1.978E-01 
BI-214 2.9600E-01 9.9815E+OO% 5.924E-02 
BI-210M < 2.9852E-02 
RA-224 4.5943E-01 2.5172E+01% 3.731E-01 
AC-228 2.4814E-01 1.6508E+01% 1.029E-01 
TH-227 < 1.1159E-01 
TH-229 < 3.0474E-01 
TH-234 3.2340E+00 6.3797E+OO% 4.958E-01 
PA-231 < 4.2218E-01 
PA-233 < 3.8879E-02 
PA-234 < 6.3263E-02 
PA-234M# 5.0383E+00 2.7771E+01% 3.077E+00 
U-235 # 1.6417E-01 2.8640E+01% 1.161E-01 
AM-241 < 3.8295E-02 
Np-237 < 1.1145E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C -Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 8 U M M A R Y ----------------------------
Total Activity ( 277.3 to 1999.4 keV) 1.904E+01 DPS 
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LOT # F2F140417 318 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/2/2012 12:15:11 AMPage 1 
Spectrum name: 13_20120630005_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det13\13_20120630005_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge13 SN/10064006 

Calibration 
Filename: 

13_QC-I 83725-334 060211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

6/30/2012 12:08:36 PM 
129600 
129875 

0.21 % 
13 

13_QC.Clb 

2/23/2012 9:31:24 AM 
0.036 keV 
0.250 keV/channel 

-2.347E-08 keV/channelA2 

6/5/2011 10:21:36 AM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.55keV) 

8000 ( 1999.54keV ) 
30.000% 

Peak search sensitivity: 3 
1.0000E+00 Sample Size: 

0.00 % 
0.00 % 

Activity scaling factor: 1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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LOT # F2F140417 319 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/2/2012 12:15:11 AMPage 2 
Spectrum name: 13_20120630005_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status Comments 
Decay correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 26 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

41.65 
43.44 
65.97 

139.98 
158.74 
198.38 
238.32 
294.75 
351.67 
510.91 
569.55 

583.16 
609.07 

802.85 
1120.41 

1461.09 
1764.27 

Normalized diff: 0.1448 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

430. 17.39 
256. 27.50 
286. 24.32 
297. 22.80 
334. 25.61 
360. 16.12 
350. 
332. 
657. 

3712. 
193. 

266. 
573. 

263. 
176. 

307. 
225. 

24.31 
18.61 
13.41 

2.98 
28.06 

20.97 
11.18 

17.04 
23.99 

12.98 
12.61 

1.01 7.200E-02 
1.02 7.563E-02 
0.96 1.213E-01 
1.38 1.676E-01 
0.95 1.606E-01 
1.16 1.467E-01 
1.25 1.329E-01 
1.38 1.134E-01 
1.34 9.378E-02 
2.38 6.761E-02 
1.10 6.152E-02 

1.02 6.013E-02 
1.35 5.743E-02 

1.05 4.215E-02 
1.20 2.978E-02 

2.51 2.372E-02 
1.57 2.045E-02 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

238.63 43.300 
295.09 19.300 
351.93 37.600 
511.86 20.000 
569.70 97.740 
569.32 15.380 
569.47 8.200 
583.02 84.500 
609.31 46.090 
610.30 5.750 
801.95 8.690 

1120.29 15.100 
1120.55 99.987 
1121.30 34.900 
1460.83 10.670 
1764.49 15.400 

***** 
Act. Nuc 

DPS 

4.697E-02 PB212 
1.170E-01 PB214 
1.439E-01 PB214 
2.121E+00 RH106 
2.477E-02 BI207 
1. 573E-01 CS134 
2.951E-01 PA234 
4.032E-02 TL208 
1. 671E- 01 BI214 
1.342E+00 RU103 
5.526E-01 CS134 
3.025E-01 BI214 
4.570E-02 Sc46 
1.310E-01 Ta182 
9.370E-01 K40 
5.521E-01 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

166.38 
173.53 
263.61 
559.53 
634.52 
793.02 

2042.87 
3210.58 

41.75 
43.53 
65.97 

139.98 
158.74 
198.40 
510.91 
802.85 

2577. 
2356. 
1365. 
1430. 
1825. 
1503. 
1309. 

360. 

430. 5.970E+03 
256. 3.389E+03 
286. 2.359E+03 
297. 1.772E+03 
334. 2.082E+03 
360. 2.454E+03 

3712. 5.490E+04 
263. 6.232E+03 

1 Sigma % keV Nuclide 

17.39 
27.50 
24.32 
22.80 
25.61 
16.12 

2.98 
17.04 

1. 013 
1.015 
0.961 
1.378 
0.954 
1.160 
2.378 
1.049 

D 
D 

sM 
sM 

M 
D 

sM 
sM 
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LOT # F2F140417 320 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

G53W4.25 7/2/2012 12:15:11 AMPage 3 
Spectrum name: 13_20120630005_BGLong.An1 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts 

PB-212 952.73 238.32 
PB-214 1178.37 294.75 
PB-214 1406.64 351.83 
BI-207 2277.39 569.55 
TL-208 2331.85 583.16 
BI-214 2435.47 609.07 
BI-214 4481.12 1120.41 
K-40 5844.49 1461.09 
BI-214 7058.05 1764.27 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

1653. 
992. 

1268. 
609. 
586. 
784. 
285. 
193. 
103. 

Counts Cts/Sec 1 Sigma % keV 

350. 0.003 24.31 1.254 
332. 0.003 18.61 1.381 
689. 0.005 12.17 1.352 
193. 0.001 28.06 1.099s 
266. 0.002 20.97 1.024s 
573. 0.004 11.18 1.355 
176. 0.001 23.99 1.202s 
307. 0.002 12.98 2.506 
225. 0.002 12.61 1.567s 

***** S U M M A R Y 0 F L I BRA R.Y P E A K U S A G E ***** 
- Nuclide -
Name Code 

K-40 N 

TL-208 N 

PB-212 N 

PB-214 N 

Average 
Activity 
DPS 

9.3699E-01 

4.0317E-02 

4. 6969E-02 

1.5091E-01 

------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS 

1460.83 9.370E-01 2.055E-01 

583.02 4.032E-02 1.755E-02 
277.28 O.OOOE+OO 7.545E-03 
860.56 O.OOOE+OO 1.201E-02 

238.63 4.697E-02 2.579E-02 
300.03 O.OOOE+OO 1.554E-02 

351.93 1.509E-01 3.694E-02 
295.09 1.170E-01 - 5.276E-02 
242.00 O.OOOE+OO % 1.482E-01 

COMMENTS 

4.66E+11 
1.30E+01 1.07E+01 

6.98E+02 
2.10E+01 8.45E+01 
O.OOE+OO 6.31E+00 
O.OOE+OO 1.24E+01 

6.98E+02 
2.43E+01 4.33E+01 
O.OOE+OO 3.28E+00 

5.84E+05 
1.22E+01 3.76E+01 
1.86E+01 1.93E+01 
4.68E+01 7.43E+00 

G 

G 
G 
G 

G 
GA 

G 
G 
GA 
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LOT # F2F140417 321 of 385

ORTEC g v - i 
TestAmerica, Inc 

(1087) Env32 G53W4.25 7/2/2012 12:15:11 AMPage 4 
Spectrum name: 13 20120630005_BGLong.An1 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

BI-207 c 2.4768E-02 
569.70 2.477E-02 

1063.66 O.OOOE+OO % 

1.18E+04 
1.511E-02 2.81E+01 9.77E+01 G 
2.296E-02 3.76E+01 7.45E+01 G 

BI-214 N 1.6710E-01 
609.31 1.671E-01 

1120.29 3.025E-01 + 

5.84E+05 
3.884E-02 1.12E+01 4.61E+01 G 
1.395E-01 2.40E+01 1.51E+01 G 

1764.49 5.521E-01 + 1.223E-01 1.26E+01 1.54E+01 G 
- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 
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LOT # F2F140417 322 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/2/2012 12:15:11 AMPage 5 
Spectrum name: 13_20120630005_BGLong.An1 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 

BE-7 
NA-22 
K-40 
Sc-46 
CR-51 

< 
< 

< 
< 

MN-54 < 
FE-59 < 
Co-56 < 
C0-57 < 
C0-58 < 
C0-60 < 
ZN-65 < 
NB-94 < 
ZR-95 < 
NB-95 < 
RU-103 < 
RH-106 < 
AG-108M < 
AG-llOM < 
SN-113 < 
SB-124 < 
SB-125 < 
I-131 < 
BA-133 < 
CS-134 < 
CS-137 < 
CE-139 < 
Ba-140 < 
La-140 < 
CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 
pm-146 < 
y-88 < 
PB-210 < 
PB-212 

DPS 

1.1681E-01 
1.7931E-02 
9.3699E-01 
1.9467E-02 
1.1063E-01 
1.8989E-02 
2.2101E-02 
1. 9669E-02 
1.1109E-02 
1.2423E-02 
1.7664E-02 
3.9401E-02 
1.6206E-02 
2.7923E-02 
1.5081E-02 
1.2526E-02 
1.6793E-01 
1.1182E-02 
2.4184E-02 
1.5294E-02 
2.3166E-02 
3.2721E-02 
1.3326E-02 
1.9860E-02 
1.0411E-02 
2. 0913E-02 
8.0844E-03 
5.3138E-02 
2.8232E-02 
1.9803E-02 
6.4948E-02 
1.6334E-02 
3.6647E-02 
9.4636E-02 
3.2089E-02 
1.2486E-02 
5.7735E-02 
1.5858E-02 
4.0317E-02 
2.0145E-02 
2. 2719E-02 
5.7810E-01 
4. 6969E-02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

1.2982E+01% 

2.0972E+01% 

2.4307E+01% 

I N 8 A M P L E ***** 

MDA 

2.055E-01 

1.755E-02 

2.579E-02 
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LOT # F2F140417 323 of 385

ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 7/2/2012 12:15:11 AMPage 6 
Spectrum name: 13_20120630005_BGLong.An1 

PB-214 
BI-207 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 < 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M < 
U-235 < 

1.5091E-01 
2.4768E-02 
1. 6696E-01 
1.6710E-01 
8.8439E-03 
2.5241E-01 
8.4712E-02 
7.3122E-02 
2.1230E-01 
2.7282E-01 
1.5404E-01 
1.2940E-02 
5.4248E-02 
2.0844E+00 
1.0238E-01 

AM-241 < 3.0527E-02 
Np-237 < 6.7047E-02 

< - MDA value printed. 

1.2168E+01% 
2.8063E+01% 

1.1176E+01% 

A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C -Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

3.694E-02 
1.511E-02 

3.884E-02 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 238.4 to 1999.5 keV) 1.367E+00 DPS 
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LOT # F2F140417 324 of 385

ORTEC g v- i (1087) Env32 G53W4.25 7/1/2012 3:56:21 AMDDDDDPage 
1 
Testhmerica, Inc. 

_BGLong.An1 
Spectrum name: 14 20120629004 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det14\14 20120629004_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge14 SN/11080670 

Calibration 

6/29/2012 3:45:49 PMDDDD 
129600 
130197 

0. 4 6 % 
14 

Filename: 14 QC.Clb 
14_QC_79670-334 SOURCE E 042211 -

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 

2/28/2012 10:48:23 AMDDD 
0.130 keV 
0.250 keV/channel 

-2.050E-08 keV/channelA2 

5/1/2011 8:43:09 AMDDDDD 
0.00 keV 

Above the Knee: Interpolative Uncertainty 
0.00 % 

Below the Knee: 
0.00 % 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

00) 

Detection limit method: 
Random error: 
Systematic error: 

Interpolative Uncertainty 

DET Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.64keV ) 

8000 ( 1999.52keV ) 
30.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 

1.0000E+OO 
Reg. Guide 4.16 Method 
4.0000000E+OO 
4.0000000E+OO 

1.0000E+ 
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Fraction Limit: 0.000% 
Background width: average of three points. 
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2 

TestAmerica, Inc. 
_BGLong.Anl 

Spectrum name: 14 20120629004 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 

NO 
NO 

Absorption (Internal): 
Geometry correction: 
Random summing: NO 

total peaks alloc. 28 cutoff: S.OOE+Ol% 
Energy Calibration 

***** 
Peak 

Nuc 
Energy 

46.66 
PB210 

63. 41 
TH234 

72.75 
74.95 
77.12 
84.62 
87.22 

EU155 
92.56 

TH234 
185.77 
238.61 

PB212 
241.61 

PB214 
295.22 

PB214 
338.58 

AC228 
351. 92 

PB214 
511.05 

RH106 
583.50 

TL208 

Normalized diff: 0.1269 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

1656. 5.88 0.80 6.139E-02 

1128. 7.53 0.68 8.555E-02 

247. 22.94 0.78 9.903E-02 
641. 9. 29 0.78 1.022E-01 
57 6. 10.04 0.78 1.053E-01 
293. 19.96 0.79 1.162E-01 
252. 23.72 0.79 1.199E-01 

1521. 4.63 0.80 1.215E-01 

881. 9.12 0.98 1. 072E-Ol 
920. 6.99 0.92 9.390E-02 

261. 23.08 1.12 9.305E-02 

309. 16.00 1.00 7.969E-02 

203. 28.48 0.91 6.888E-02 

531. 11.30 0.97 6.547E-02 

2716. 3. 41 2.55 4.539E-02 

312. 13.49 1. 05 3.927E-02 

Comments 

R A N G E ***** 
Nuclide Brnch. Act. 

Energy Ratio DPS 

46.54 4.250 4.913E+OO 

63.29 3.810 2.676E+OO 

86.54 30.700 5.321E-02 

92.59 5.584 1.730E+OO 

238.63 43.300 1. 746E-01 

242.00 7.430 2.917E-01 

295.09 19.300 1.550E-01 

338.32 12.010 1.897E-01 

351.93 37.600 1.665E-01 

511.86 20.000 2.312E+OO 

583.02 84.500 7.241E-02 
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609.47 488. 12.85 1. 37 3.707E-02 609.31 46.090 2.203E-01 
BI214 

610.30 5.750 1.770E+OO 
RU103 

727.79 17 6. 25.26 1. 48 3.065E-02 727.33 11.820 3.749E-01 
BI212 

910.95 180. 21.04 1. 76 2.510E-02 911.16 29.000 1.912E-01 
AC228 

969.96 121. 23.86 0. 4 9 2.368E-02 968.97 17.460 2.258E-01 
AC228 

1001.02 137. 26.89 0.47 2.290E-02 1001.00 0.837 5.515E+OO 
PA234M 

1120.86 104. 24.72 0.66 1.998E-02 1120.29 15.100 2.647E-01 
BI214 

1120.55 99.987 3.999E-02 
Sc46 

1460.95 316. 9.55 2.05 1.557E-02 1460.83 10.670 1. 4 67E+OO 
K40 

1764.68 156. 15.85 1. 78 1.327E-02 1764.49 15.400 5.872E-01 
BI214 

************ U N I D E N T I F I E D P E A K S U M M A R y 

************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM 

Suspected 
Channel Energy Counts Counts * Area 1 Sigma % keV 

Nuclide 

290.43 72.76 1346. 242. 2.439E+03 24.86 1.010 
sM 

299.23 74.96 1485. 606. 5.929E+03 11.15 0.850 
M 

307.90 77.13 1662. 557. 5.288E+03 13.37 0.899 
M 
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TestAmerica, Inc. Spectrum 
BGLong.An1 

Channel Energy Background Net area 
Suspected 

M 

sM 

s 

s 

337.95 84.65 1635. 

348.35 87.25 1889. 

742.35 185.77 1523. 

2043.31 511.05 1031. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

374. 

329. 

881. 

2716. 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

name: 14 20120629004 

Eff*Area Uncert FWHM 

3.217E+03 18.94 0.860 

2.741E+03 24.17 0.851 

8.225E+03 9.12 0.984 

5.983E+04 3.41 2.553 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R y 

************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert 

FWHM 
Channel Energy Counts Counts Cts/Sec 1 Sigma % 

keV 

PB-210 186.06 46.66 2046. 1656. 0. 013 5.88 
0.802 

TH-234 253.05 63. 41 1827. 1128. 0.009 7.53 
0.683 

TH-234 369.72 92.59 1760. 1483. 0. 011 4.77 
0.7960 

PB-212 953.68 238.61 1014. 920. 0.007 6.99 
0.924 

PB-214 965.65 241.61 1013. 261. 0.002 23.08 
1.125s 

PB-214 1180.07 295.22 712. 309. 0.002 16.00 
0.997 
AC-228 1353.47 338.58 822. 203. 0.002 28.48 

0.908s 
PB-214 1406.85 351.92 802. 531. 0.004 11.30 

0.970s 
TL-208 2333.11 583.50 397. 312. 0.002 13.49 

1.048 
BI-214 2436.98 609.47 713. 488. 0.004 12.85 

1.370 
BI-212 2910.34 727.79 360. 17 6. 0.001 25.26 

1.483s 
AC-228 3643.09 910.95 261. 180. 0.001 21. 04 

1.765 
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AC-228 3879.20 969.96 171. 
0.488s 

PA-234M 4003.47 1001.02 244. 
0.466s 

BI-214 4483.00 1120.86 158. 
0.656s 

K-40 5844.05 1460.95 108. 
2.053 
BI-214 7059.81 1764.68 88. 

1.782 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R y 0 F L I B R A R 
***** 
- Nuclide - Average ------------- Peak 
Name Code Activity Energy Activity 

DPS keV DPS 

K-40 N 1.4673E+OO 
1460.83 1.467E+OO 

1.07E+01 G 

y 

121. 0.001 23.86 

137. 0.001 26.89 

104. 0.001 24.72 

316. 0.002 9.55 

156. 0.001 15.85 

p E A K u s A G E 

--------------
Code MDA Value 

DPS COMMENTS 

4. 66E+ll 
2.374E-01 9.55E+OO 
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Nuclide Ave activity 

TL-208 N 7.2405E-02 

8.45E+01 G 

6.31E+OO G 

1.24E+01 G 

PB-210 N 4.9128E+OO 

4.25E+OO G 

PB-212 N 1. 7 4 61E-01 

4.33E+01 G 

3.28E+OO GA 

PB-214 N 1.6259E-01 

3.76E+01 G 

1.93E+01 G 

7.43E+OO GA 

BI-212 N 3.7491E-01 

1.18E+01 G 

1.10E+OO GA 

BI-214 N 2.3127E-01 

4.61E+01 G 

1.51E+01 G 

1.54E+01 G 

AC-228 N 2. 0118E-01 

2.90E+01 G 

1.75E+01 G 

1.20E+01 G 

5.56E+OO XA 

TH-234 N 2.6760E+OO 

Spectrum name: 14_20120629004 

Energy Activity Code Peak MDA Comments 

583.02 7.241E-02 

277.28 O.OOOE+OO% 

860.56 O.OOOE+OO 

46.54 4.913E+OO 

238.63 1.746E-01 

300.03 O.OOOE+OO 

351.93 1.665E-01 

295.09 1.550E-01 

242.00 2.917E-01 + 

6.98E+02 
2.221E-02 1.35E+01 

1.870E-01 1.22E+02 

1.723E-02 O.OOE+OO 

8.14E+03 
6.332E-01 5.88E+OO 

6.98E+02 
2.868E-02 6.99E+OO 

2.209E-02 O.OOE+OO 

5.84E+05 
4.221E-02 1.13E+01 

6.371E-02 1.60E+01 

1.685E-01 2.31E+01 

6.98E+02 
727.33 3.749E-01 @( 1.941E-01 2.53E+01 

785.51 O.OOOE+OO 

609.31 2.203E-01 

1.791E-01 O.OOE+OO 

5.84E+05 
5.740E-02 1.29E+Ol 

1120.29 2.647E-01 ?( 1.565E-01 2.47E+Ol 

1764.49 5.872E-01 + 

911.16 1.912E-01 

1.748E-01 1.59E+Ol 

2.10E+03 
8.262E-02 2.10E+Ol 

968.97 2.258E-01 &( 1.188E-01 2.39E+Ol 

338.32 1.897E-01 *( 1.271E-01 2.85E+Ol 

93.35 O.OOOE+OO % 

63.29 2.676E+OO 

2.972E-01 4.77E+Ol 

1.63E+12 
4.790E-01 7.53E+OO 
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3.81E+OO G 
92.59 1.687E+OO - 2.255E-01 

5.58E+OO G 

PA-234M N 5.5150E+OO 
1001.00 5.515E+OO 3.039E+OO 

8.37E-01 G 
7 66. 41 O.OOOE+OO % 6.144E+OO 

2.94E-01 G 
( - This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 

4.77E+OO 

1.63E+12 
2.69E+01 

3.82E+01 
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Spectrum name: 14 20120629004 

% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S 
*************** 
Nuclide Centroid 

Energy 
Background 

Counts 
Net Area 

Counts 

P - Peakbackground subtraction 

Intensity 
Cts/Sec 

Uncert 
1 Sigma % 

Activity 

***** s U M M A R Y 0 F N U c L I D E s I N S A M P L E 
***** 

Time of Count Uncertainty 1 Sigma 
Nuclide Activity Counting MDA 

DPS 

BE-7 < 1. 6913E-01 
NA-22 < 2.3670E-02 
K-40 1. 4673E+OO 9.5463E+OO% 2.374E-01 
Sc-46 < 8.2215E-03 
CR-51 < 1.2167E-01 
MN-54 < 1.7026E-02 
FE-59 < 5 .1101E-02 
Co-56 < 2.3671E-02 
C0-57 < 6.7494E-03 
C0-58 < 8.8876E-03 
C0-60 < 3.6442E-02 
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ZN-65 < 2.0088E-02 
NB-94 < 1. 8 64 9E-02 
ZR-95 < 2.8566E-02 
NB-95 < 2.0803E-02 
RU-103 < 1.4755E-02 
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Inc. Spectrum name: 14 20120629004 

RH-106 < 
AG-108M < 
AG-llOM < 
SN-113 < 
SB-124 < 
SB-125 < 
I-131 < 
BA-133 < 
CS-134 < 
CS-137 < 
CE-139 < 
Ba-140 < 
La-140 < 
CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 
pm-146 < 
y-88 < 
PB-210 
PB-212 
PB-214 
BI-207 < 
BI-212 # 
BI-214 
BI-210M < 
RA-224 < 
AC-228 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M 
U-235 < 
AM-241 < 
Np-237 < 

2.2612E-01 
1. 57 55E-02 
3.1276E-02 
2.4226E-02 
2.5026E-02 
3. 5714E-02 
2.0312E-02 
2.7648E-02 
2.5882E-02 
2.3976E-02 
1.3529E-02 
8.4782E-02 
1.0482E-02 
1.5654E-02 
9.0954E-02 
1.1081E-02 
5.0741E-02 
1.1503E-01 
3.2738E-02 
2.0168E-02 
8.6417E-02 
1.5442E-02 
7.2405E-02 
6.8007E-02 
2.9359E-02 
4.9128E+OO 
1.7461E-01 
1.6259E-01 
1.9020E-02 
3.7491E-01 
2.3127E-01 
2.1699E-02 
3.0795E-01 
2.0118E-01 
1.0438E-01 
2.6224E-01 
2.6760E+OO 
2.1033E-01 
1.7664E-02 
6.2284E-02 
5.5150E+OO 
1.2612E-01 
2.4954E-02 
1.0246E-01 

1.3493E+Ol% 

5.8840E+OO% 
6.9862E+OO% 
9.7959E+OO% 

2.5257E+Ol% 
1.2853E+Ol% 

1.4233E+01% 

7.5318E+OO% 

2.6889E+01% 

2.221E-02 

6.332E-01 
2.868E-02 
4.221E-02 

1.941E-01 
5.740E-02 

8.262E-02 

4.790E-01 

3.039E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
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_BGLong.An1 
Spectrum name: 14 20120629004 

< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S U M M A R Y 

Total Activity 139.7 to 1999.5 keV) 1. 579E+01 DPS 

Analyzed by: 
403135 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc. 
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Sample description 
Background Long PBC Count 

Spectrum name: 15 20120629004 

Spectrum Filename: C:\User\SPC\DetlS\15 20120629004_BGLong.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
GelS SN/1102216 

Calibration 
Filename: 

6/29/2012 3:46:37 PMOOOO 
129600 
129635 

0.03 % 
15 

15 20120629004 BGLong.Anl 
15_QC_83725-334 SOURCE F 2011 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 

2/28/2012 4:29:17 PMDDDD 
0.044 keV 
0.250 keV/channel 

-3.267E-08 keV/channelA2 

8/2/2011 8:55:45 AMDDDDD 
0.00 keV 

Above the Knee: Interpolative Uncertainty 
0.00 % 

Below the Knee: 
0.00 % 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

00) 

Detection limit method: 
Random error: 
Systematic error: 

Interpolative Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.57keV) 

8000 ( 1999.52keV ) 
30.000% 

3 
1.0000E+OO 
l.OOOOE+OO/( l.OOOOE+OO* 

l.OOOOE+OO 
Reg. Guide 4.16 Method 
4.0000000E+OO 
4.0000000E+OO 

l.OOOOE+ 
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Fraction Limit: 0.000% 
Background width: average of three points. 
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Spectrum name: 15 20120629004 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 23 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 

Nuc 
Energy 

46.38 
PB210 

63.23 
TH234 

74.92 
77.14 
84.27 
86.72 

Np237 

EU155 
92.68 

TH234 

AC228 
143.52 

U235 
185.73 
238.51 

PB212 
295.10 

PD214 
351.81 

PB214 
510.97 

RH106 
583.27 

Normalized diff: 0.1127 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

1564. 5.72 0.95 6.035E-02 

1380. 6.14 0.95 8.192E-02 

635. 10.19 0.97 9.695E-02 
440. 14.13 0.97 9.978E-02 
333. 26. 41 1. 04 1.089E-01 
220. 29.25 0.98 1.117E-01 

1872. 5.34 1. 23 1.142E-01 

268. 28.71 1. 31 1.100E-01 

1118. 8.81 1. 32 9.780E-02 
802. 9.54 1.02 8.504E-02 

374. 14.68 1. 34 7.136E-02 

444. 14.34 1. 09 5.765E-02 

2363. 4.23 2.45 3.934E-02 

308. 10.58 1. 41 3.408E-02 

Comments 

R A N G E ***** 
Nuclide Brnch. Act. 

Energy Ratio DPS 

46.54 4.250 4.690E+OO 

63.29 3.810 3.408E+OO 

8 6. 4 9 13.100 1.161E-01 

86.54 30.700 4.951E-02 

92.59 5.584 2.266E+OO 

93.35 5.561 2.273E+OO 

143.79 10.960 1.716E-01 

238.63 43.300 1.680E-01 

295.09 19.300 2.092E-01 

351.93 37.600 1.580E-01 

511.86 20.000 2.321E+OO 

583.02 84.500 8.247E-02 
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TL208 
609.43 465. 12.49 1. 31 3.219E-02 609.31 46.090 2.419E-01 

BI214 
610.30 5.750 1.943E+OO 

RU103 
1000.11 133. 25.53 1. 4 9 1.891E-02 1001.00 0.837 6.483E+OO 

PA234M 
1120.72 158. 24.40 0.35 1.693E-02 1120.29 15.100 4.763E-01 

BI214 
1120. 55 99.987 7.195E-02 

Sc46 
1461.03 274. 16.84 2.03 1.314E-02 1460.83 10.670 1.510E+OO 

K40 
1764.40 166. 15.59 2.69 1.107E-02 1764.49 15.400 7.516E-01 

BI214 

************ U N I D E N T I F I E D P E A K S U M M A R y 

************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM 

Suspected 
Channel Energy Counts Counts * Area 1 Sigma % keV 

Nuclide 

~9.29 74.96 1775. 635. 6.547E+03 10.19 0.973 
D 

308.15 77.18 1713. 440. 4.409E+03 14.13 0.975 
D 

337.59 84.27 1785. 357. 3.282E+03 17.54 0.981 
D 

742.23 185.73 1837. 1118. 1.143E+04 8.81 1. 317 
s 

2042.63 510.97 1177. 2363. 6.006E+04 4.23 2.451 
s 
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Spectrum name: 15 20120629004 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R 
************** 
Nuclide Peak Centroid Background Net Area Intensity 

FWHM 
Channel Energy Counts Counts Cts/Sec 

keV 

PB-210 185.21 46.38 1755. 1564. 0.012 
0.952s 

TH-234 252.55 63.23 1743. 1380. 0. 011 
0.949 

Np-237 345.53 86.4 9 1964. 220. 0.002 
0.9830 

TH-234 370.29 92.68 2119. 1872. 0.014 
1.234s 

U-235 573.51 143.52 1615. 268. 0.002 
1.315s 

PB-212 953.24 238.51 1318. 802. 0.006 
1. 020 

PB-214 1179.50 295.10 752. 374. 0.003 
1.336 

PB-214 1406.54 351.89 968. 489. 0.004 
1.100 

TL-208 2330.79 583.02 398. 308. 0.002 
1. 4100 

BI-214 2436.40 609.43 602. 465. 0.004 
1.310 

PA-234M 3999.22 1000.11 204. 133. 0.001 
1.485s 

BI-214 4481.82 1120.72 227. 158. 0.001 
0.347s 

K-40 5843.82 1461.03 215. 274. 0.002 
2.034s 

BI-214 7058.41 1764.40 72. 166. 0.001 
2.690s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

y 

1 

Uncert 

Sigma % 

5. 72 

6.14 

29.25 

5.34 

28.71 

9.54 

14.68 

14.47 

10.79 

12.49 

25.53 

24.40 

16.84 

15.59 

''**** S U M M A R Y 0 F L I B R A R Y P E A K U S A G E 
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***** 
- Nuclide -
Name Code 

K-40 N 

1.07E+01 G 

TL-208 N 

8.45E+01 G 

6.31E+OO G 

1.24E+01 G 

PB-210 N 

4.25E+OO G 

Average 
Activity 
DPS 

1.5099E+OO 

8.2467E-02 

4.6903E+OO 

------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

4. 66E+ll 
1460.83 1.510E+00 *( 3.907E-01 1.68E+01 

6.98E+02 
583.02 8.247E-02 2.561E-02 1.08E+01 

277.28 O.OOOE+OO 1.191E-02 O.OOE+OO 

860.56 O.OOOE+OO 2.095E-02 O.OOE+OO 

8.14E+03 
46.54 4.690E+OO @( 5.934E-01 5. 72E+OO 
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Nuclide Ave activity 

PB-212 N 1.6801E-01 

4.33E+01 G 

3.28E+OO GA 

PB-214 N 1.8607E-01 

3.76E+01 G 

1.93E+01 G 

7.43E+OO GA 

BI-214 N 2.4185E-01 

4.61E+01 G 

1. 51E+01 G 

1.54E+01 G 

TH-234 N 3.4083E+OO 

3.81E+OO G 

5.58E+OO G 

PA-234M N 6.4829E+00 

8.37E-01 G 

2.94E-01 G 

U-235 N 1. 7156E-01 

1.10E+01 G 

5.01E+OO G 

5.08E+00 G 

Np-237 F 1.1609E-01 

1.31E+01 G 

Spectrum name: 15 20120629004 

Energy Activity Code Peak MDA Comments 

238.63 1. 680E-01 

300.03 O.OOOE+OO 

351.93 1.742E-01 

295.09 2.092E-01 

242.00 O.OOOE+OO % 

609.31 2.419E-01 

1120.29 4.763E-01 + 

1764.49 7.516E-01 + 

63.29 3.408E+00 

92.59 2.266E+OO -

6.98E+02 
3.602E-02 9.54E+OO 

2.471E-02 O.OOE+OO 

5.84E+05 
5.260E-02 1.45E+01 

7.313E-02 1.47E+01 

2.152E-01 4.53E+01 

5.84E+05 
6.085E-02 1.25E+01 

2.201E-01 2.44E+01 

1.913E-01 1.56E+01 

1.63E+12 
4.872E-01 6.14E+00 

2.630E-01 5.34E+OO 

1.63E+12 
1001.00 6.483E+00 &( 3.376E+OO 2.55E+01 

766.41 O.OOOE+OO & 

143.79 1.716E-01 

205.33 O.OOOE+OO % 

163.38 O.OOOE+OO & 

86.49 1.161E-01 

9.440E+00 4.62E+01 

2.57E+ll 
1.216E-01 2.87E+01 

2.744E-01 5.31E+01 

2.559E-01 3.89E+01 

2.14E+06 
1.103E-01 2.93E+01 

( - This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
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% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
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Spectrum name: 15 20120629004 

} - Peak is too close to another for the activity 
to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
x - x--Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S 
*************** 
Nuclide Centroid 

Energy 
Background 

Counts 
Net Area 

Counts 

P - Peakbackground subtraction 

Intensity 
Cts/Sec 

Uncert 
1 Sigma % 

Activity 

***** s U M M A R Y 0 F N u c L I D E s I N S A M P L E 
***** 

Time of Count Uncertainty 1 Sigma 
Nuclide Activity Counting MDA 

DPS 

BE-7 < 1. 7207E-01 
NA-22 < 3.3947E-02 
K-40 # 1.5099E+OO 1.6842E+Ol% 3.907E-01 
Sc-46 < 2.2755E-02 
CR-51 < 1.4539E-01 
MN-54 < 1.4642E-02 
FE-59 < 1.9803E-02 
Co-56 < 3.0721E-02 
C0-57 < 1.6707E-02 
C0-58 < 2.0054E-02 
C0-60 < 3.8856E-02 
ZN-65 < 6.0615E-02 
NB-94 < 3.4599E-02 
ZR-95 < 4.7298E-02 
NB-95 < 1.9034E-02 
RU-103 < 8.9456E-03 
RH-106 < 2.7769E-01 
AG-108M < 9.8735E-03 
AG-llOM < 3.2617E-02 
SN-113 < 3.0473E-02 
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SB-124 < 2.1602E-02 
SB-125 < 6.2132E-02 
I-131 < 1.9413E-02 
BA-133 < 2.1439E-02 
CS-134 < 1.4339E-02 
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CS-137 < 
CE-139 < 
Ba-140 < 
La-14 0 < 
CE-141 < 
CE-144 < 
PM-144 < 
E0-152 < 
E0-154 < 
E0-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 
pm-146 < 
y-88 < 
PB-210 # 
PB-212 
PB-214 
BI-207 < 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 < 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M4~ 
0-235 
AM-241 < 
Np-237 

2.0409E-02 
1.6500E-02 
9.2445E-02 
1. 7222E-02 
1. 67 58E-02 
5.4306E-02 
2.8058E-02 
3.4861E-02 
2.9663E-01 
6.6223E-02 
2.0846E-02 
1.2306E-01 
1.8394E-02 
8.2467E-02 
6. 7235E-02 
1.2091E-02 
4.6903E+OO 
1.6801E-01 
1.8607E-01 
2.6599E-02 
2.0656E-01 
2.4185E-01 
2.5118E-02 
3.6174E-01 
1.2910E-01 
8.0331E-02 
2.6947E-01 
3.4083E+OO 
4.1989E-01 
3.4916E-02 
6.8796E-02 
6.4829E+OO 
1. 7156E-01 
5.5464E-02 
1.1609E-01 

1.0786E+01% 

5. 7170E+OO% 
9.5443E+OO% 
1.0307E+01% 

1.2487E+01% 

6.1445E+00% 

2.5531E+01% 
2. 8711E+01% 

2.9251E+01% 

2.561E-02 

5.934E-01 
3.602E-02 
5.260E-02 

6.085E-02 

4. 872E-01 

3.376E+OO 
1. 216E-01 

1.103E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S 0 M M A R Y 

Totul Activity ( 609.1 to 1999.5 keV) 1.706E+01 DPS 
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Analyzed by: 

Reviewed by: 

403135 

Supervisor 

Laboratory: TestAmerica, Inc. 

Spectrum name: 15 20120629004 
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Sample description 
Background Long PBC Count 

Spectrum name: 16 20120629005 

Spectrum Filename: C:\User\SPC\Det16\16 20120629005 BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge16 SN/11012217 

Calibration 
Filename: 

16 QC-G_081311 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 

6/29/2012 3:48:30 PMDDDD 
129600 
130929 

1.02 % 
16 

16_QC.Clb 

2/28/2012 9:35:31 AMDDDD 
0.050 keV 
0.250 keV/channel 

-2.285E-08 keV/channelA2 

8/14/2011 1:15:14 PMDDDD 
0.00 keV 

Above the Knee: Interpolative Uncertainty 
0.00 % 

Below the Knee: 
0.00 % 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

00) 

Detection limit method: 
Random error: 
Systematic error: 

Interpolative Uncertainty 

DET Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.57keV) 

8000 ( 1999.63keV) 
30.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 

1.0000E+00 
Reg. Guide 4.16 Method 
4.0000000E+OO 
4.0000000E+OO 

1.0000E+ 
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Fraction Limit: 0.000% 
Background width: average of three points. 
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Spectrum name: 16 20120629005 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 29 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0889 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 

Nuc 
Energy 

46.47 
PB210 

63.28 
TH234 

66.31 
74.87 
77.22 
84.31 
87.38 

EU155 
92.59 

TH234 

AC228 
140.13 
143.69 

U235 
185.73 
198.20 
238.50 

PB212 
295.14 

PB214 
352.04 

PB214 
510.94 

RH106 

Area Uncert FWHM Corrctn Nuclide Brnch. Act. 

Factor Energy Ratio DPS 

2899. 4.12 0.93 7.062E-02 46.54 4.250 7.443E+OO 

1590. 5.12 0.97 9.498E-02 63.29 3.810 3.390E+OO 

280. 25.15 0.98 9.936E-02 
959. 8.45 0.99 1.118E-01 
7 97. 9.92 0.99 1.152E-01 
548. 14.36 0.99 1.255E-01 
358. 21.11 1. 00 1.299E-01 86.54 30.700 6.992E-02 

2134. 4.06 1. 00 1.312E-01 92.59 5.584 2.248E+OO 

93.35 5.561 2.256E+OO 

362. 27.09 1. 05 1.274E-01 
272. 27.05 1. 28 1.261E-01 143.79 10.960 1.518E-01 

1259. 8.43 0.99 1.130E-01 
382. 24.26 1. 08 1.097E-01 

1621. 5.62 1.14 9.905E-02 238.63 43.300 2.918E-01 

488. 14.62 0.96 8.408E-02 295.09 19.300 2.319E-01 

606. 12.92 1.30 6.903E-02 351.93 37.600 1.801E-01 

397 6. 3.03 2.48 4.934E-02 511.86 20.000 3 .113E+OO 
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583.24 481. 14.47 1. 38 4.376E-02 583.02 84.500 1.004E-01 
TL208 

609.42 525. 13.80 1. 4 6 4.173E-02 609.31 46.090 2.106E-01 
BI214 

610.30 5.750 1.691E+OO 
RU103 

727.47 221. 20.68 0.39 3.465E-02 727. 33 11.820 4.170E-01 
BI212 

1001.91 179. 26.01 0.49 2.469E-02 1001.00 0.837 6.671E+OO 
PA234M 

1115. 65 104. 24.78 1. 90 2.244E-02 1115.55 50.600 7.077E-02 
ZN65 

1120.39 159. 18.50 1.91 2.235E-02 1120.29 15.100 3.639E-01 
BI214 

1120.55 99.987 5.497E-02 
Sc46 

1121.30 34.900 1. 57 6E-01 
Ta182 

1203.03 111. 26.53 0.56 2.088E-02 
1460.93 834. 5. 4 6 1. 88 1. 797E-02 1460.83 10.670 3.359E+OO 

K40 
1764.02 238. 15.32 1.15 1.550E-02 1764.49 15.400 7.693E-01 

BI214 

************ U N I D E N T I F I E D P E A K S U M M A R y 

************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM 

Suspected 
Channel Energy Counts Counts * Area 1 Sigma % keV 

Nuclide 

299.15 74.90 2807. 959. 8.581E+03 8.45 0.986 
D 

308.54 77.25 2732. 797. 6.923E+03 9.92 0.988 
D 

337.10 84.37 3142. 622. 4.961E+03 17.32 1.114 
sM 

560.07 140.13 2645. 362. 2.841E+03 27.09 1. 04 9 
M 

742.38 185.73 2499. 1259. 1.114E+04 8.43 0.991 
M 
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Spectrum name: 16 20120629005 

Channel Energy Background Net area Eff*Area Uncert FWHM 
Suspected 

792.23 198.20 2139. 382. 3.480E+03 24.26 1. 084 
M 

2042.89 510.94 1628. 397 6. 8.059E+04 3.03 2.477 
s 

4811.51 1203.03 189. 111. 5.317E+03 26.53 0.562 
s 

s - Peak fails shape tests. 
0 - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: OET_Long Background PBC.lib 

************** I 0 E N T I F I E 0 p E A K s U M M A R y 

************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert 

FWHM 
Channel Energy Counts Counts Cts/Sec 1 Sigma % 

keV 

PB-210 185.57 46.47 2964. 2899. 0.022 4.12 
0.933 

TH-234 252.85 63.29 3417. 1544. 0.012 7.84 
1. 063 

TH-234 370.24 92.65 3477. 2340. 0.018 5.45 
1.134s 

U-235 574.27 143.69 1815. 272. 0.002 27.05 
1. 27 6s 

PB-212 953.37 238.50 1819. 1621. 0.013 5.62 
1.137 

PB-214 1179.87 295.14 1253. 488. 0.004 14. 62 
0.962s 

PB-214 1407.42 352.04 1327. 606. 0.005 12.92 
1. 303 

TL-208 2332.05 583.24 905. 481. 0.004 14.47 
1. 384 

BI-214 2436.74 609.42 1012. 525. 0.004 13.80 
1. 458 

BI-212 2908.93 727.47 450. 221. 0.002 20.68 
0.385s 

PA-234M 4006.83 1001.91 383. 179. 0.001 26.01 
0. 4 93s 

ZN-65 4461.47 1115.55 281. 104. 0.001 24.78 
1. 9020 

BI-214 4480.44 1120.29 354. 159. 0.001 18.50 
1.9060 
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K-40 5843.57 1460.93 202. 834. 0.006 
1. 881 

BI-214 7056.75 1764.02 156. 238. 0.002 
1.151s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R y 0 F L I B R A R Y P E A K u 
***** 
- Nuclide -
Name Code 

Average 
Activity 
DPS 

------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS 

K-40 N 3.3587E+OO 
1460.83 3.359E+OO 2. 771E-01 

1.07E+01 G 

ZN-65 F 7.0766E-02 
1115.55 7.077E-02 5.492E-02 

5.06E+01 G 

5.46 

15.32 

S A G E 

COMMENTS 

4. 66E+ll 
5.46E+OO 

2.44E+02 
2.48E+01 
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Nuclide Ave activity 

TL-208 N 1.0041E-01 

8.45E+01 G 

6.31E+OO G 

1.24E+01 G 

PB-210 N 7.4430E+OO 

4.25E+OO G 

PB-212 N 2.9178E-01 

4.33E+01 G 

3.28E+OO GA 

PB-214 N 1.9767E-01 

3.76E+01 G 

1. 93E+01 G 

7.43E+OO GA 

BI-212 N 4.1702E-01 

1.18E+01 G 

1.10E+OO GA 

BI-214 N 2.1056E-01 

4.61E+01 G 

1.51E+01 G 

1.54E+01 G 

TH-234 N 3.2925E+OO 

3.81E+OO G 

5.58E+OO G 

PA-234M N 6.6711E+OO 

8.37E-01 G 

2.94E-01 G 

Spectrum name: 16 20120629005 

Energy Activity Code Peak MDA Comments 

583.02 1.004E-01 

277.28 O.OOOE+OO 

860.56 O.OOOE+OO % 

46.54 7.443E+OO 

238.63 2.918E-01 

300.03 O.OOOE+OO & 

351.93 1. 801E-01 

295.09 2.319E-01 

242.00 O.OOOE+OO % 

727.33 4.170E-01 

785.51 O.OOOE+OO 

609.31 2.106E-01 

1120.29 3.639E-01 + 

1764.49 7.693E-01 + 

63.29 3.292E+00 

92.59 2.464E+OO -

6.98E+02 
2.980E-02 1.45E+01 

1.015E-02 O.OOE+OO 

1.689E-01 5.24E+01 

8.14E+03 
6.582E-01 4.12E+OO 

6.98E+02 
3.625E-02 5.62E+OO 

4.899E-01 3.58E+01 

5.84E+05 
5.124E-02 1.29E+01 

7.972E-02 1.46E+01 

1.847E-01 3.13E+01 

6.98E+02 
1.913E-01 2.07E+01 

1.618E-01 O.OOE+OO 

5.84E+05 
6.054E-02 1.38E+01 

2.067E-01 1.85E+01 

1.969E-01 1.53E+01 

1.63£+12 
5.867E-01 7.84E+00 

2.922E-01 5.45E+OO 

1.63E+12 
1001.00 6.671E+OO &( 3.508E+00 2.60E+01 

766.41 O.OOOE+OO & 9.268E+OO 3.69E+01 
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U-235 N 1.5184E-01 
143.79 1.518E-01 1.123E-01 

1.10E+01 G 
205.33 O.OOOE+OO 1.053E-02 

5.01E+OO G 
163.38 O.OOOE+OO 9.396E-03 

5.08E+OO G 
( - This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

2. 57E+ll 
2. 71E+01 

O.OOE+OO 

O.OOE+OO 
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Spectrum name: 16 20120629005 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S 
*************** 
Nuclide Centroid 

Energy 
Background 

Counts 
Net Area 

Counts 

P - Peakbackground subtraction 

Intensity 
Cts/Sec 

Uncert 
1 Sigma % 

Activity 

***** 
***** 

S U M M A R Y 0 F N U C L I D E S I N S A M P L E 

Time of Count 
Nuclide Activity 

DPS 

BE-7 < 1.8794E-01 
NA-22 < 3.1390E-02 
K-40 3.3587E+OO 
Sc-46 < 2.4306E-02 
CR-51 < 1.4954E-01 
MN-54 < 2.9152E-02 
FE-59 < 4.0068E-02 
Co-56 < 3.1436E-02 
C0-57 < 1.7374E-02 
C0-58 < 1. 9629E-02 
C0-60 < 2.9916E-02 
ZN-65 7.0766E-02 

Uncertainty 1 Sigma 
Counting 

5.4614E+OO% 

2.4781E+01% 

MDA 

2.771E-01 

5.492E-02 



TestAmerica St. Louis

LOT # F2F140417 357 of 385

NB-94 < 2.8864E-02 
ZR-95 < 4.3749E-02 
NB-95 < 2.9877E-02 
RU-103 < 2.4360E-02 
RH-106 < 9.5742E-02 
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AG-108M < 1.0584E-02 
AG-110M < 1.4353E-02 
SN-113 < 2.8715E-02 
SB-124 < 2.6269E-02 
SB-125 < 8.1054E-02 
I-131 < 2.1623E-02 
BA-133 < 2.9726E-02 
CS-134 < 1.1611E-02 
CS-137 < 1.5416E-02 
CE-139 < 1.6791E-02 
Ba-140 < 8.9237E-02 
La-140 < 2.6971E-02 
CE-141 < 2.3576E-02 
CE-144 < 1.1342E-01 
PM-144 < 2.4173E-02 
EU-152 < 5.3142E-02 
EU-154 < 8.9587E-02 
EU-155 < 6.4514E-02 
HF-181 < 1.3695E-02 
Ta-182 < 1.2302E-01 
Hg-203 < 8.5662E-03 
TL-208 1.0041E-01 
pm-146 < 7.4624E-02 
y-88 < 4.0412E-02 
PB-210 7.4430E+OO 
PB-212 2.9178E-01 
PB-214 1.9767E-01 
BI-207 < 2.4177E-02 
BI-212 4.1702E-01 
BI-214 2.1056E-01 
BI-210M < 2.7197E-02 
RA-224 < 4.0207E-01 
AC-228 < 1.2368E-01 
TH-227 < 6.9951E-02 
TH-229 < 3.4794E-01 
TH-234 3.2925E+OO 
PA-231 < 5.1532E-01 
PA-233 < 4.2469E-02 
PA-234 < 7.3882E-02 
PA-234M 6.6711E+OO 
U-235 1.5184E-01 
AM-241 < 5.5140E-02 
Np-237 < 1.2016E-01 

< - MDA value printed. 

1.4474E+01% 

4 .1187E+00% 
5.6156E+OO% 
9.7558E+OO% 

2.0679E+01% 
1.3798E+01% 

7.8372E+OO% 

2.6008E+01% 
2.7053E+01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C -Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

2.980E-02 

6.582E-01 
3.625E-02 
5.124E-02 

1.913E-01 
6.054E-02 

5.867E-01 

3.508E+OO 
1.123E-01 
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Spectrum name: 16 20120629005 

S U M M A R Y 

Total Activity ( 1202.9 to 1999.6 keV) 2.221E+01 DPS 

Analyzed by: 
403135 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc. 
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Spectrum name: 17 20120629005 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det17\17 20120629005 BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge17 SN/11080671 

Calibration 

6/29/2012 3:49:37 PMDDDD 
129600 
129970 

0.28 % 
17 

Filename: 17 QC.Clb 
17 QC 83725-334 SOURCE H 042211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 

2/29/2012 10:33:23 AMDDD 
0.108 keV 
0.250 keV/channel 

-2.584E-08 keV/channelA2 

5/1/2011 11:17:56 AMDDDD 
0.00 keV 

Above the Knee: Interpolative Uncertainty 
0.00 % 

Below the Knee: 
0.00 % 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

00) 

Detection limit method: 
Random error: 
Systematic error: 

Interpolative Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.63keV) 

8000 ( 1999.54keV ) 
30.000% 

3 
1.0000E+00 
1.0000E+00/( 1.0000E+OO* 

1.0000E+OO 
Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 

1.0000E+ 
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Fraction Limit: 0.000% 
Background width: average of three points. 
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2 
TestAmerica, Inc. 

_BGLong.Anl 
Spectrum name: 17 20120629005 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

Status 
NO 
NO 
NO 

True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 33 cutoff: 5.00E+Ol% 
Energy Calibration 

***** 
Peak 

Nuc 
Energy 

46.62 
PB210 

63.38 
TH234 

74.97 
77.17 
84.25 
85.11 
87.30 

EU155 
92.60 

TH234 
143.68 

U235 
185.65 
198.16 
238.47 

PB212 
295.14 

PB214 
338.18 

AC228 
351.90 

PB214 
510.97 

RH106 
569.88 

Normalized diff: 0.0985 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

2450. 4.46 0.77 5.951E-02 

2040. 5.03 0.76 8.048E-02 

67 6. 10.73 0.80 9.496E-02 
601. 11.25 0.80 9.773E-02 
328. 21.56 0.81 1.066E-01 
280. 24.09 0.81 1.077E-Ol 
324. 20.57 0.81 1.104E-01 

2391. 3. 4 9 0.82 1.119E-01 

330. 23.13 0.82 1.094E-01 

1392. 6.09 0.83 9.858E-02 
362. 19.25 0.77 9.574E-02 

1041. 8.47 1. 05 8.658E-02 

305. 19.33 1.13 7.371E-02 

176. 28.02 0.97 6.390E-02 

612. 11. 43 1. 00 6.081E-02 

3329. 3.32 2.33 4.373E-02 

150. 28.58 0.66 3.976E-02 

Comments 

R A N G E ***** 
Nuclide Brnch. Act. 

Energy Ratio DPS 

46.54 4.250 7.488E+OO 

63.29 3.810 5.141E+OO 

86.54 30.700 7.447E-02 

92.59 5.584 2.952E+OO 

143.79 10.960 2.125E-01 

238.63 43.300 2.144E-01 

295.09 19.300 1.654E-01 

338.32 12.010 1.770E-01 

351.93 37.600 2.066E-01 

511.86 20.000 2.941E+OO 

569.70 97.740 2.984E-02 
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BI207 
569.32 15.380 1.895E-01 

CS134 
569.47 8.200 3.556E-01 

PA234 
583.28 409. 15.67 1. 33 3.885E-02 583.02 84.500 9.608E-02 

TL208 
609.48 544. 12.55 1. 00 3.709E-02 609.31 46.090 2.456E-01 

BI214 
610.30 5.750 1. 972E+OO 

RU103 
727.35 162. 28.62 0.43 3.085E-02 727. 33 11.820 3.439E-01 

BI212 
911.47 175. 21.00 1. 52 2.355E-02 911.16 29.000 1.977E-01 

AC228 
1001.02 189. 22.87 0.84 2.198E-02 1001.00 0.837 7.928E+OO 

PA234M 
1120.32 151. 23.35 1. 42 1.989E-02 1120.29 15.100 3.883E-01 

BI214 
1120.55 99.987 5.866E-02 

Sc46 
1121.30 34.900 1.682E-01 

Ta182 
1460.96 357. 12.56 1. 33 1.608E-02 1460.83 10.670 1.607E+00 

K40 
1764.33 255. 13.98 1. 61 1.381E-02 1764.49 15.400 9.259E-01 

BI214 

************ U N I D E N T I F I E D P E A K S U M M A R Y 
************ 

Peak Centroid Background Net Area Efficiency Uncert FWHM 
Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV 
Nuclide 

299.23 74.95 2378. 58 9. 6. 204E+03 14.53 0.736 
sO 

308.07 77.16 2206. 538. 5.510E+03 15.30 0.837 
M 

336.40 84.28 2344. 319. 2.988E+03 22.21 0. 811 
D 



TestAmerica St. Louis

LOT # F2F140417 364 of 385

ORTEC g v - i (1087) Env32 G53W4.25 7/1/2012 3:56:22 AMDDDDDPage 
3 

TestAmerica, Inc. Spectrum 
BGLong.An1 

Channel Energy Background Net area 
Suspected 

D 

sM 

s 

339.86 85.14 2149. 

348.71 87.33 2130. 

741.84 185.65 1736. 
791.84 198.16 1424. 

2042.77 510.97 1518. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

265. 

414. 

1392. 
362. 

3329. 

1 - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

name: 17 20120629005 

Eff*Area Uncert FWHM 

2.463E+03 25.46 0. 811 

3.748E+03 19. 92 1. 253 

1.412E+04 6.09 0.833 
3.786E+03 19.25 0. 7 67 
7.613E+04 3.32 2.331 

This section based on library: DET_Long Background PBC.lib 

************** I D E N T I F I E D p E A K s U M M A R y 

************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert 

FWHM 
Channel Energy Counts Counts Cts/Sec 1 Sigma % 

keV 

PB-210 185.96 4 6. 62 2592. 2450. 0.019 4.46 
0.773 

TH-234 252.97 63.38 2541. 2040. 0.016 5.03 
0.758 

TH-234 369.74 92.59 2372. 2307. 0.018 3.64 
0.8180 

U-235 574.02 143.68 1832. 330. 0.003 23.13 
0.819 

PB-212 953.04 238.47 1757. 1041. 0.008 8.47 
1. 050 

PB-214 1179.62 295.14 1001. 305. 0.002 19.33 
1.125s 

AC-228 1351.76 338.18 752. 17 6. 0.001 28.02 
0.974s 

PB-214 1406.62 351.90 1071. 612. 0.005 11. 43 
0.996 

BI-207 2278.39 569.88 509. 150. 0.001 28.58 
0.663s 

TL-208 2331.99 583.28 740. 409. 0.003 15.67 
1.325s 

BI-214 2436.76 60 9. 4 8 884. 544. 0.004 12.55 
1. 002 

BI-212 2908.26 727.35 444. 162. 0.001 28.62 
0.430s 
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AC-228 3644.83 911. 4 7 2 94. 175. 0.001 21.00 
1.523 

PA-234M 4003.12 1001.02 325. 189. 0.001 22.87 
0.836s 

BI-214 4480.51 1120.32 263. 151. 0.001 23.35 
1.423 

K-40 5843.77 1460.96 269. 357. 0.003 12.56 
1.333s 

BI-214 7058.21 1764.33 130. 255. 0.002 13.98 
1.606s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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TestAmerica, Inc. 
BGLong.An1 

***** s u M M A R y 

***** 
- Nuclide - Average 
Name Code Activity 

DPS 

K-40 N 1. 6065E+OO 

1.07E+01 G 

TL-208 N 9.6080E-02 

8.45E+01 G 

6.31E+OO G 

1.24E+01 G 

PB-210 N 7.4877E+OO 

4.25E+00 G 

PB-212 N 2.1442E-01 

4.33E+01 G 

3.28E+00 GA 

PB-214 N 2.0655E-01 

3.76E+01 G 

1.93E+01 G 

7.43E+00 GA 

BI-207 c 2.9842E-02 

9.77E+01 G 

7.45E+01 G 

BI-212 N 3.4387E-01 

1.18E+01 G 

1.10E+OO GA 

BI-214 N 2.4564E-01 

Spectrum name: 17 20120629005 

0 F L I B R A R y p E A K u s A G E 

------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

4.66E+ll 
1460.83 1.607E+OO 3.556E-01 1.26E+01 

6.98E+02 
583.02 9.608E-02 * ( 3.042E-02 1.57E+01 

277.28 O.OOOE+OO 1.159E-02 O.OOE+OO 

860.56 O.OOOE+OO 1.808E-02 O.OOE-1-00 

8.14E+03 
46.54 7.488E+OO 7.334E-01 4.46E+OO 

6.98E+02 
238.63 2.144E-01 4.078E-02 8.47E+OO 

300.03 O.OOOE+OO 2.388E-02 O.OOE+OO 

5.84E+05 
351. 93 2.066E-01 5.239E-02 1.14E+01 

295.09 1.654E-01 - 8.143E-02 1. 93E+01 

242.00 O.OOOE+OO % 2.084E-01 4.53E+01 

1.18E+04 
569.70 2.984E-02 2.140E-02 2.86E+01 

1063.66 O.OOOE+OO % 3.948E-02 3.19E+01 

6.98E+02 
727.33 3.439E-01 2 .136E-01 2.86E+01 

785.51 O.OOOE+OO 1.818E-01 O.OOE+OO 

5.84E+05 
609.31 2.456E-01 6.373E-02 1.26E+01 
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4.61E+01 G 
1120.29 3.883E-01 + 2.010E-01 2.34E+01 

1.51E-t-01 G 
1764.49 9.259E-01 + 2.025E-01 1.40E+Ol 

1.54E+01 G 

AC-228 N 1.9165E-01 2.10E+03 
911.16 1.977E-01 9.334E-02 2.10E+Ol 

2.90E+01 G 
968. 97 O.OOOE+OO % 1. 7 63E-01 3.36E+Ol 

1.75E+01 G 
338.32 1.770E-01 1.312E-01 2.80E+Ol 

1. 20E+01 G 
93.35 O.OOOE-t-00 % 3.797E-01 3.49E+Ol 

5.56E+OO XA 

TH-234 N 5.1409E+OO 1. 63E+12 
63.29 5.141E+OO 5.988E-01 5.03E+OO 

3.81E+00 G 
92.59 2.849E+OO - 2.836E-01 3.64E+OO 

5.58E+OO G 
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TestAmerica, Inc. 
BGLong.An1 

Spectrum name: 17 20120629005 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

PA-234M N 7.9278E+OO 1. 63E+12 
1001.00 7.928E+OO 3.638E+OO 2.29E+01 

8.37E-01 G 
766.41 O.OOOE+OO % 7.751E+OO 5.43E+01 

2.94E-Ol G 

U-235 N 2.1249E-01 2. 57E+ll 
143.79 2.125E-Ol 1.302E-01 2.31E+01 

1.10E+01 G 
205.33 O.OOOE+OO % 2.931E-Ol 4.16E+01 

5.01E+OO G 
163.38 O.OOOE+OO % 2.395E-01 5.32E+01 

5.08E+OO G 
( - This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S 
*************** 
Nuclide Centroid 

Energy 
Background 

Counts 
Net Area 

Counts 
Intensity 
Cts/Sec 

Uncert 
1 Sigma % 

Activity 
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P - Peakbackground subtraction 
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TestAmerica, Inc. 

_BGLong.An1 

***** s u M M A R Y 
***** 

Time of Count 
Nuclide Activity 

DPS 

BE-7 < 2.3512E-01 
NA-22 < 3.4556E-02 
K-40 1.6065E+OO 
Sc-46 < 1.3151E-02 
CR-51 < 1.2823E-01 
MN-54 < 2.2162E-02 
FE-59 < 2.0935E-02 
Co-56 < 3.2484E-02 
C0-57 < 1.7359E-02 
C0-58 < 2.9196E-02 
C0-60 < 2.9135E-02 
ZN-65 < 7.4458E-02 
NB-94 < 2.9248E-02 
ZR-95 < 5.8322E-02 
NB-95 < 2.4851E-02 
RU-103 < 1.9897E-02 
RH-106 < 1.8197E-01 
AG-108M < 2.2524E-02 
AG-llOM < 1. 6262E-02 
SN-113 < 2 .1106E-02 
SB-124 < 2.9580E-02 
SB-125 < 4.2783E-02 
I-131 < 2.4991E-02 
BA-133 < 2.7556E-02 
CS-134 < 1. 9716E-02 
CS-137 < 2.7397E-02 
CE-139 < 1. 7586E-02 
Ba-140 < 1.0598E-01 
La-140 < 1.8232E-02 
CE-141 < 2.4382E-02 
CE-144 < 1.1541E-01 
PM-144 < 1.2298E-02 
EU-152 < 6.4627E-02 
EU-154 < 2.4285E-01 
EU-155 < 6.6737E-02 
HF-181 < 2.2476E-02 
Ta-182 < 1.0850E-01 
Hg-203 < 1.9152E-02 
TL-208 # 9.6080E-02 
pm-146 < 5.6837E-02 
y-88 < 3.6553E-02 
PB-210 7.4877E+OO 
PB-212 2.1442E-01 

Spectrum name: 17 20120629005 

0 F N U C L I D E s I N S A M p L E 

Uncertainty 1 Sigma 
Counting MDA 

1.2559E+01% 3.556E-01 

1.5673E+01% 3.042E-02 

4.4626E+OO% 7.334E-01 
8.4677E+OO% 4.078E-02 
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TestAmerica, Inc. 
BGLong.An1 

Spectrum name: 17 20120629005 

PB-214 
BI-207 
BI-212 # 
BI-214 
BI-210M < 
RA-224 < 
AC-228 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M 
U-235 
AM-241 < 
Np-237 < 

2.0655E-01 
2.9842E-02 
3.4387E-01 
2.4564E-01 
2.9030E-02 
3.8500E-01 
1.9165E-Ol 
6.9957E-02 
3.7166E-01 
5.1409E+OO 
3.1093E-01 
4.5672E-02 
3.8902E-02 
7.9278E+OO 
2.1249E-01 
5.3549E-02 
1.2554E-01 

1.1433E+01% 
2.8579E+Ol% 
2.8619E+Ol% 
1.2552E+01% 

1. 7509E+01% 

5.0254E+00% 

2.2869E+01% 
2.3130E+Ol% 

5.239E-02 
2.140E-02 
2 .136E-01 
6.373E-02 

9.334E-02 

5.988E-01 

3.638E+OO 
1.302E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B -Activity< MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S U M M A R Y 

Total Activity 109.2 to 1999.5 keV) 2.370E+Ol DPS 

Analyzed by: 
403135 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc. 
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Test America 

G53W4.25 7/1/2012 3:58:43 AMPage 1 
Spectrum name: 18_20120629005_BGLong.Anl 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Detl8\18_20120629005_BGLong.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
GelS SN/11164036 

Calibration 
Filename: 

Ge18_QA Source E 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

6/29/2012 3:51:17 PM 
129600 
130038 

0.34 % 
18 

18_QC.Clb 

3/1/2012 1:27:55 PM 
0.007 keV 
0.250 keV/channel 

-3.202E-08 keV/channelA2 

6/23/2011 2:02:37 PM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET_Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.54keV) 

8000 ( 1999.55keV ) 
30.000% 

Peak search sensitivity: 3 
l.OOOOE+OO Sample Size: 

0.00 % 
0.00 % 

Activity scaling factor: l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 

l.OOOOE+OO) 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 
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ORTEC g v - i (1087) Env32 
Test America 

G53W4.25 7/1/2012 3:58:43 AMPage 2 
Spectrum name: 18_20120629005_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status Comments 
Decay correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 37 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

46.52 
63.28 
74.85 
77.17 
84.53 
87.34 
92.63 

143.68 
185.82 
198.61 
238.62 
241.92 
295.32 
351.97 
511.02 
583.41 
609.40 

767.22 
803.32 
911.81 
969.19 

1001.05 
1120.93 

1461.49 
1764.72 

Normalized diff: 0.1459 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

1950. 
1883. 

798. 
784. 
522. 
405. 

2586. 
406. 

1431. 
364. 

1491. 
272. 
350. 
748. 

3415. 
542. 
764. 

138. 
261. 
239. 
179. 
214. 
301. 

632. 
260. 

5.76 
6.53 

10.15 
10.30 
15.08 
18.02 
4.54 

23.12 
7.35 

22.49 
7.07 

29.13 
20.58 

9.87 
3.29 
8.84 

10.10 

27.97 
19.27 
18.65 
24.53 
25.12 
16.92 

6.99 
13.23 

0.88 6.064E-02 
0.93 8.302E-02 
0.98 9.851E-02 
0.98 1.016E-01 
0.99 1.114E-01 
0.99 1.151E-01 
1.21 1.168E-01 
1.09 1.151E-01 
1.12 1.039E-01 
0.84 1.009E-01 
1.06 9.181E-02 
1.04 9.104E-02 
0.97 7.888E-02 
1.19 6.596E-02 
2.35 4.702E-02 
1.36 4.103E-02 
1.40 3.887E-02 

0.46 3.061E-02 
1.59 2.922E-02 
1.56 2.539E-02 
0.79 2.420E-02 
0.40 2.354E-02 
1.70 2.107E-02 

2.10 1.709E-02 
2.51 1.491E-02 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 
63.29 

86.54 
92.59 

143.79 

238.63 
242.00 
295.09 
351.93 
511.86 
583.02 
609.31 
610.30 
766.41 
801.95 
911 0 16 
968.97 

1001.00 
1120.29 
1120.55 
1121.30 
1460.83 
1764.49 

4.250 
3.810 

30.700 
5.584 

10.960 

43.300 
7.430 

19.300 
37.600 
20.000 
84.500 
46.090 

5.750 
0.294 
8.690 

29.000 
17.460 

0.837 
15.100 
99.987 
34.900 
10.670 
15.400 

***** 
Act. Nuc 

DPS 

5.835E+00 PB210 
4.592E+00 TH234, 

8.912E-02 EU155 
3.058E+00 TH234 
2.487E-01 U235 

2.894E-01 PB212 
3.106E-01 PB214 
1. 771E- 01 PB214 
2.328E-01 PB214 
2.806E+00 RH106 
1.207E-01 TL208 
3.289E-01 BI214 
2.642E+00 RU103 
1.186E+01 PA234M 
7.927E-01 CS134 
2.501E-01 AC228 
3.263E-01 AC228 
8.382E+00 PA234M 
7.299E-01 BI214 
1.103E-01 Sc46 
3.161E-01 Ta182 
2.673E+00 K40 
8.737E-01 BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

Channel Energy Counts Counts 

299.16 
308.42 
337.71 

74.87 
77.18 
84.50 

2880. 
2872. 
3150. 

798. 8.101E+03 
784. 7.719E+03 
611. 5.486E+03 

1 Sigma % keV Nuclide 

10.15 
10.30 
17.65 

0.977 
0.980 
1.472 

D 
D 

sM 
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Test America 

Channel Energy Background 
348.95 87.31 2396. 
742.74 185.82 2406. 
793.85 198.61 1810. 

2042.96 511.02 1493. 
3212.01 803.32 488. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown 
c - Area < Critical level. 

G53W4.25 7/1/2012 3:58:43 AMPage 3 
Spectrum name: 18_20120629005_BGLong.An1 

Net area Eff*Area Uncert FWHM Suspected 
434. 3.769E+03 20.12 1.043 

1431. 1.378E+04 7.35 1.117 
364. 3.606E+03 22.49 0.837 

3415. 7.262E+04 3.29 2.351 
261. 8.943E+03 19.27 1.593 

list. 

M - Peak is close to a library peak. 

This section based on library: DET_Long Background PBC.lib 

M 

s 
M 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma !\-
0 keV 

PB-210 185.92 46.52 2780. 1950. 0.015 5.76 0.876 
TH-234 252.88 63.28 3306. 1883. 0.015 6.53 0.935 
TH-234 370.05 92.59 2756. 2285. 0.018 3.87 0.9960 
U-235 574.28 143.68 2408. 406. 0.003 23.12 1.090s 
PB-212 953.81 238.62 2220. 1491. 0.012 7.07 1.058 
PB-214 966 0 98 241.92 1643. 272. 0.002 29.13 1.042 
PB-214 1180.51 295.32 1317 0 350. 0.003 20.58 0.965 
PB-214 1407.00 351.97 1130 0 748. 0.006 9.87 1.191s 
TL-208 2332.44 583.41 502. 542. 0.004 8.84 1.361 
BI-214 2436.39 609.40 1004. 764. 0.006 10.10 1.397s 
PA-234M 3067.62 767.22 371. 138 0 0.001 27.97 0.457s 
AC-228 3646.03 911.81 360. 239. 0.002 18.65 1.557s 
AC-228 3875.56 969.19 360. 179. 0.001 24.53 0.785s 
PA-234M 4003.03 1001.05 434. 214. 0.002 25.12 0.396s 
BI-214 4482.70 1120.93 372. 301. 0.002 16.92 1.697 
K-40 5845.67 1461.49 208. 632. 0.005 6.99 2.099 
BI-214 7059.60 1764.72 132. 260. 0.002 13.23 2.512s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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G53W4.25 7/1/2012 3:58:43 AMPage 4 
Spectrum name: 18_20120629005_BGLong.An1 

***** S U M M A R Y 
- Nuclide -
Name Code 

K-40 N 

TL-208 N 

PB-210 N 

PB-212 N 

PB-214 N 

BI-214 N 

AC-228 N 

TH-234 N 

PA-234M N 

U-235 N 

Average 
Activity 
DPS 

2.6732E+00 

1.2065E-01 

5.8350E+00 

2.8940E-01 

2.3284E-01 

3.2889E-01 

2.7873E-01 

4.5925E+00 

9.2861E+00 

2.4869E-01 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak 
Energy 

keV 
Activity Code MDA Value 
DPS DPS COMMENTS 

1460.83 2.673E+00 

583.02 1.207E-01 
277.28 O.OOOE+OO % 
860.56 O.OOOE+OO % 

46.54 5.835E+00 

238.63 2.894E-01 
300.03 O.OOOE+OO % 

4. 66E+ll 
2.957E-01 6.99E+00 1.07E+01 G 

6.98E+02 
2.384E-02 8.84E+00 8.45E+01 G 
2.246E-01 4.50E+01 6.31E+00 G 
2.030E-01 4.22E+01 1.24E+01 G 

8.14E+03 
7.435E-01 5.76E+00 4.25E+00 G 

6.98E+02 
4.314E-02 7.07E+00 4.33E+01 G 
4.772E-01 3.52E+01 3.28E+00 GA 

5.84E+05 
351.93 2.328E-01 *( 4.958E-02 9.87E+00 3.76E+01 G 
295.09 1.771E-01 - 8.704E-02 2.06E+01 1.93E+01 G 
242.00 3.106E-01 + 2.185E-01 2.91E+01 7.43E+00 GA 

5.84E+05 
609.31 3.289E-01 ®( 6.475E-02 1.01E+01 4.61E+01 G 

1120.29 7.299E-01 + 2.245E-01 1.69E+01 1.51E+01 G 
1764.49 8.737E-01 + 1.890E-01 1.32E+01 1.54E+01 G 

2.10E+03 
911.16 2.501E-01 *( 9.553E-02 1.86E+01 2.90E+01 G 
968.97 3.263E-01 ( 1.665E-01 2.45E+01 1.75E+01 G 
338.32 O.OOOE+OO % 

93.35 O.OOOE+OO % 

63.29 4.592E+00 
92.59 2.702E+00 -

1001.00 8.382E+00 7( 
766.41 1.186E+01 ( 

143.79 2.487E-01 
205.33 O.OOOE+OO % 

1.616E-01 3.04E+01 1.20E+01 G 
3.856E-01 4.57E+01 5.56E+00 XA 

1.63E+12 
6.601E-01 6.53E+00 3.81E+00 G 
2.926E-01 3.87E+00 5.58E+00 G 

1.63E+12 
3.908E+00 2.51E+01 8.37E-01 G 
7.925E+00 2.80E+01 2.94E-01 G 

2.57E+11 
1.415E-01 2.31E+01 1.10E+01 G 
3.024E-01 4.13E+01 5.01E+00 G 
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Spectrum name: 18_20120629005_BGLong.An1 

Nuclide Ave activity Energy Activity 
163.38 O.OOOE+OO % 

Code Peak MDA Comments 
3.011E-01 3.55E+01 5.08E+00 G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 0 F N U C L I D E S I N S A M P L E ***** 
Time of Count Uncertainty 1 Sigma 

Nuclide Activity Counting MDA 
DPS 

BE-7 < 2.2271E-01 
NA-22 < 3.8058E-02 
K-40 2.6732E+00 6.9860E+OO% 2.957E-01 
Sc-46 < 3.5395E-02 
CR-51 < 1.6078E-01 
MN-54 < 1.7173E-02 
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Test America Spectrum name: 18_20120629005_BGLong.An1 

FE-59 < 5.8482E-02 
Co-56 < 2.0058E-02 
C0-57 < 1.2439E-02 
C0-58 < 2.3280E-02 
C0-60 < 3.2904E-02 
ZN-65 < 7.0491E-02 
NB-94 < 2.5603E-02 
ZR-95 < 4.0429E-02 
NB-95 < 2.7222E-02 
RU-103 < 9.5093E-03 
RH-106 < 2.3782E-01 
AG-108M < 2.0163E-02 
AG-llOM < 2.7368E-02 
SN-113 < 3.0408E-02 
SB-124 < 2.4203E-02 
SB-125 < 7.1604E-02 
I-131 < 2.1386E-02 
BA-133 < 3.2319E-02 
CS-134 < 1. 9657E-02 
CS-137 < 2.8990E-02 
CE-139 < 1.7755E-02 
Ba-140 < 7.0551E-02 
La-140 < 1.5676E-02 
CE-141 < 2.6656E-02 
CE-144 < 1.1591E-01 
PM-144 < 3.2477E-02 
EU-152 < 5.0249E-02 
EU-154 < 2.9099E-01 
EU-155 < 7.2897E-02 
HF-181 < 2.7789E-02 
Ta-182 < 1.2980E-01 
Hg-203 < 1.8700E-02 
TL-208 1.2065E-01 8.8426E+00% 2.384E-02 
pm-146 < 7.4037E-02 
y-88 < 3.8432E-02 
PB-210 5.8350E+00 5.7588E+00% 7.435E-01 
PB-212 2.8940E-01 7.0697E+OO% 4.314E-02 
PB-214 2.3284E-Ol 9.8710E+00% 4.958E-02 
BI-207 < 2.7920E-02 
BI-212 < 2.4101E-01 
BI-214 # 3.2889E-01 1.0100E+01% 6.475E-02 
BI-210M < 3.0343E-02 
RA-224 < 4.3675E-01 
AC-228 2.7873E-01 1.5405E+01% 9.553E-02 
TH-227 < 7.6827E-02 
TH-229 < 3.6589E-01 
TH-234 4.5925E+00 6.5274E+00% 6.601E-01 
PA-231 < 4.9154E-01 
PA-233 < 4.7395E-02 
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PA-234 < 7.0905E-02 
PA-234M 9.2861E+00 1.8799E+01% 3.908E+00 
U-235 # 2.4869E-01 2.3120E+01% 1.415E-01 
AM-241 < 6.4956E-02 
Np-237 < 1.3841E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
C- Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 139.6 to 1999.5 keV) 2.389E+01 DPS 
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G53W4.25 7/1/2012 3:53:05 AMPage 1 
Spectrum name: 19 20120629004_BGLong.An1 

Sample description 
Background Long PBC Count 

Spectrum Filename: C:\User\SPC\Det19\19_20120629004_BGLong.An1 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge19 SN/11146715 

Calibration 
Filename: 

Ge19 QA Source E 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Below the Knee: 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

6/29/2012 3:52:02 PM 
129600 
129646 

0.04 % 
19 

19_QC.Clb 

3/1/2012 1:15:00 PM 
0.017 keV 
0.250 keV/channel 

-4.061E-08 keV/channelA2 

6/23/2011 1:03:22 PM 
0.00 keV 
Interpolative 
Interpolative 

Uncertainty 
Uncertainty 

DET Long Background PBC.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.55keV) 

8000 ( 1999.47keV ) 
30.000% 

Peak search sensitivity: 3· 
1.0000E+00 Sample Size: 

0.00 % 
0.00 % 

Activity scaling factor: 1.0000E+00/( 1.0000E+00* 
1.0000E+00 

1.0000E+00) 

Detection limit method: 
Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Reg. Guide 4.16 Method 
4.0000000E+00 
4.0000000E+00 
0.000% 
average of three points. 



TestAmerica St. Louis

LOT # F2F140417 380 of 385

ORTEC g v - i (1087) Env32 
Test America 

G53W4.25 7/1/2012 3:53:05 AMPage 2 
Spectrum name: 19_20120629004_BGLong.An1 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: NO 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 41 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.1149 

Comments 

***** S U M M A R Y 0 F P E A K S I N R A N G E ***** 
Peak 
Energy 

46.53 
59.57 
63.29 
66.70 
72.51 
74.93 
77.24 
84.74 
87.96 
92.66 

122. 11 

140.01 
144.17 
165.95 
185.76 
198.40 
238.47 
241.60 

295.14 
338.22 
351.88 
511. 06 
569.46 

583.17 
609.44 

898.35 
911. 64 

1120.72 

1173.88 
1332.36 
1461.22 
1764.67 
1835.79 

Area Uncert FWHM Corrctn 
Factor 

2355. 4.45 
1704. 7.14 
1696. 4.62 

259. 26.47 
311. 22.16 
918. 8.57 
648. 11.63 
451. 16.56 
959. 8.29 

2451. 4.81 
525. 16.76 

324. 27.12 
367. 27.88 
516. 16.25 

1368. 6.83 
329. 27.05 

1196. 8.37 
275. 26.28 

517. 
206. 
765. 

3483. 
228. 

509. 
561. 

432. 
271. 
294. 

425. 
302. 
635. 
242. 
249. 

15.49 
22.61 

8.78 
3.21 

22.64 

13.03 
11.76 

15.54 
16.71 
19.39 

13.44 
15.29 

9.46 
13.52 
16.05 

0.89 6.110E-02 
0.97 7.817E-02 
0.91 8.305E-02 
0.92 8.751E-02 
0.92 9.511E-02 
0.92 9.828E-02 
0.93 1.013E-01 
0.93 1.110E-01 
0.94 1.152E-01 
1.18 1.159E-01 
1. 21 1.191E- 01 

0.85 1.138E-01 
0.86 1.127E-01 
0.82 1.062E-01 
1.01 1.016E-01 
0.77 9.861E-02 
1.08 8.926E-02 
1.61 8.844E-02 

1.04 7.603E-02 
0.97 6.598E-02 
1.28 6.280E-02 
2.51 4.503E-02 
1.83 4.087E-02 

1.33 
1.22 

1.65 
1.41 
1.96 

1.66 
1.57 
1.30 
0.92 
1.70 

3.991E-02 
3.805E-02 

2.431E-02 
2.407E-02 
2.022E-02 

1.924E-02 
1.728E-02 
1.621E-02 
1.370E-02 
1.311E-02 

Nuclide Brnch. 
Energy Ratio 

Act. 
DPS 

Nuc 

46.54 4.250 6.996E+00 PB210 
59.54 35.900 4.688E-01 AM241 
63.29 3.810 4.135E+00 TH234 

92.59 5.584 2.922E+00 TH234 
122.06 85.600 3.973E-02 C057 
121.78 28.580 1.190E-01 EU152 
123.10 40.790 8.360E-02 EU154 

143.79 10.960 2.293E-01 U235 
165.85 79.900 4.695E-02 CE139 

238.63 43.300 2.388E-01 PB212 
240.99 4.100 5.837E-01 RA224 
242.00 7.430 
295.09 19.300 
338.32 12.010 
351.93 37.600 
511.86 20.000 
569.70 97.740 
569.32 15.380 
569.47 8.200 
583.02 
609.31 
610.30 
898.04 
911.16 

1120.29 
1120.55 
1121.30 
1173.24 
1332.50 
1460.83 
1764.49 
1836.06 

84.500 
46.090 

5.750 
93.700 
29.000 
15.100 
99.987 
34.900 
99.900 
99.980 
10.670 
15.400 
99.200 

3.229E-01 PB214 
2.716E-01 PB214 
2.007E-01 AC228 
2.499E-01 PB214 
2.988E+00 RH106 
4.404E-02 BI207 
2. 797E-01 CS134 
5.247E-01 PA234 
1.164E-01 TL208 
2.466E-01 BI214 
1.980E+00 RU103 
1.463E-01 y88 
2.995E-01 AC228 
7.444E-01 BI214 
1.124E-01 Sc46 
3.224E-01 Ta182 
1.705E-01 C060 
1.347E-01 C060 
2.833E+00 K40 
8.862E-01 BI214 
1.475E-01 y88 
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************ U N I 0 E N T I F I E 0 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area Channel Energy Counts Counts 

299.36 
308.60 
338.18 
351.06 
559.47 
742.31 
792.83 

2042.74 

74.93 
77.24 
84.64 
87.87 

140.01 
185.76 
198.40 
511.06 

2515. 
2518. 
2921. 
2576. 
2219. 
2011. 
2075. 
1462. 

s - Peak fails shape tests. 
0 - Peak area deconvoluted. 

803. 8.167E+03 
613. 6.051E+03 
526. 4.742E+03 

1064. 9.235E+03 
324. 2.847E+03 

1368. 1.347E+04 
329. 3.340E+03 

3483. 7.734E+04 

L- Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

S U M M A R Y ************ 
Uncert FWHM Suspected 

1 Sigma % keV Nuclide 

11.09 
14.74 
18.78 

8.81 
27.12 

6.83 
27.05 

3.21 

0.929 
0.898 
1.186 
1.138 
0.851 
1. 013 
0.769 
2.514 

0 
M 

8M 
8M 
8M 

8 

8 

This section based on library: OET_Long Background PBC.lib 

************** I 0 E N T I F I E 0 P E A K 
Nuclide Peak Centroid Background Net Area 

PB-210 
AM-241 
TH-234 
TH-234 
C0-57 
U-235 
CE-139 
PB-212 
PB-214 
PB-214 
AC-228 
PB-214 
BI-207 
TL-208 
BI-214 
y-88 
AC-228 
BI-214 
C0-60 
C0-60 
K-40 

Channel Energy Counts Counts 

185.85 46.53 
237.97 59.57 
252.86 63.30 
369.93 92.59 
487.90 122.11 
576.06 144.17 
662.74 165.85 
952.97 238.47 
965.48 241.60 

1179.51 295.14 
1351.73 338.22 
1406.32 351.88 
2276.29 569.46 
2331.11 583.17 
2436.16 609.44 
3591.75 898.35 
3644.90 911.64 
4481.49 1120.72 
4694.20 1173.88 
5328.54 1332.36 
5844.67 1461.29 

2717. 
3273. 
3222. 
2656. 
2277. 
2635. 
1814. 
2115. 
1484. 
1412. 

693. 
1021. 

609. 
805. 
873. 
627. 
356. 
456. 
386. 
280. 
278. 

2355. 
1704. 
1686. 
2068. 

525. 
367. 
529. 

1196. 
275. 
517. 
206. 
765. 
228. 
509. 
561. 
432. 
271. 
294. 
425. 
302. 
592. 

S U M M A R Y ************** 
Intensity Uncert FWHM 
Cts/Sec 1 Sigma % keV 

0.018 
0.013 
0.013 
0.016 
0.004 
0.003 
0.004 
0.009 
0.002 
0.004 
0.002 
0.006 
0.002 
0.004 
0.004 
0.003 
0.002 
0.002 
0.003 
0.002 
0.005 

4.45 
7.14 
7.02 
4.15 

16.76 
27.88 
12.19 

8.37 
26.28 
15.49 
22.61 

8.78 
22.64 
13.03 
11.76 
15.54 
16.71 
19.39 
13.44 
15.29 

8.59 

0.886 
0.973 
0. 813 
0.9420 
1.2058 
0.8648 
1.0160 
1.075 
1.6138 
1.0428 
0.975 
1.2768 
1.8318 
1.335s 
1.224 
1.645s 
1.4088 
1. 9618 
1.6598 
1. 571 
1.290s 
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LOT # F2F140417 382 of 385

ORTEC g v - i (1087) Env32 
Test America 

G53W4.25 7/1/2012 3:53:05 AMPage 4 
Spectrum name: 19_20120629004_BGLong.An1 

Nuclide 
BI-214 
y-88 

Channel 
7059.48 
7344.33 

Energy Background Net area 
1764.67 125. 242. 
1835.79 161. 249. 

Cnts/sec 
0.002 
0.002 

Uncert 
13.52 
16.05 

FWHM 
0.919s 
1.699 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

K-40 N 

C0-57 c 

C0-60 F 

CE-13 9 F 

TL-208 N 

y-88 F 

PB-210 N 

PB-212 N 

PB-214 N 

Average 
Activity 
DPS 

2.6381E+00 

3.9734E-02 

1.5258E-01 

4. 8112E-02 

1.1642E-01 

1.4695E-01 

6.9956E+00 

2.3881E-01 

2.5730E-01 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV DPS DPS COMMENTS 

1460.83 2.638E+00 

122.06 3.973E-02 
136.47 O.OOOE+OO & 

4.66E+11 
3.583E-01 8.59E+00 1.07E+01 G 

2.72E+02 
1.704E-02 1.68E+01 8.56E+01 G 
1.272E-01 8.39E+01 1.07E+01 G 

1.93E+03 
1332.50 1.347E-01 3.607E-02 1.53E+01 1.00E+02 G 
1173.24 1.705E-01 *( 3.786E-02 1.34E+01 9.99E+01 G 

165.85 4.811E-02 
1.38E+02 

1.829E-02 1.22E+01 7.99E+01 G 

6.98E+02 
583.02 1.164E-01 ®( 3.086E-02 1.30E+01 8.45E+01 G 
277.28 O.OOOE+OO 1.124E-02 O.OOE+OO 6.31E+00 G 
860.56 O.OOOE+OO 1.768E-02 O.OOE+OO 1.24E+01 G 

1.07E+02 
898.04 1.463E-01 *( 4.044E-02 1.55E+01 9.37E+01 G 

1836.06 1.475E-01 ( 3.673E-02 1.61E+01 9.92E+01 G 

46.54 6.996E+00 

238.63 2.388E-01 
300.03 O.OOOE+OO 

8.14E+03 
7.296E-01 4.45E+00 4.25E+00 G 

6.98E+02 
4.335E-02 8.37E+00 4.33E+01 G 
2.315E-02 O.OOE+OO 3.28E+00 GA 

5.84E+05 
351.93 2.499E-01 ( 4.956E-02 8.78E+00 3.76E+01 G 
295.09 2.716E-01 *( 9.349E-02 1.55E+01 1.93E+01 G 
242.00 3.229E-01 + 2.140E-01 2.63E+01 7.43E+00 GA 



TestAmerica St. Louis

LOT # F2F140417 383 of 385

ORTEC g v - i ( 1087) Env32 G53W4.25 7/1/2012 3:53:05 AMPage 5 
Test America Spectrum name: 19 20120629004 _BGLong.An1 -

Nuclide Ave activity Energy Activity Code Peak MDA 

BI-207 c 4.4040E-02 
569.70 4.404E-02 2.274E-02 

1063.66 O.OOOE+OO % 4.163E-02 

BI-214 N 2.4662E-01 
609.31 2.466E-01 6.177E-02 

1120.29 7.444E-01 + 2.585E-01 
1764.49 8.862E-01 + 2.002E-01 

AC-228 N 2.9955E-01 
911. 16 2.995E-01 * ( 1.002E-01 
968.97 O.OOOE+OO % 1.842E-01 
338.32 2.007E-01 - 1.221E-01 

93.35 O.OOOE+OO % 3.742E-01 

TH-234 N 4 .1132E+00 
63.29 4.113E+00 6.517E-01 
92.59 2.465E+00 - 2.895E-01 

U-235 N 2.2929E-01 
143.79 2.293E-01 * ( 1.511E-01 
205.33 O.OOOE+OO % 3.192E-01 
163.38 O.OOOE+OO % 2.926E-01 

AM-241 T 4.6877E-01 
59.54 4.688E-01 7.409E-02 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
7 - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

Comments 

1.18E+04 
2.26E+01 9.77E+01 
5.48E+01 7.45E+01 

5.84E+05 
1.18E+01 4.61E+01 
1.94E+01 1.51E+01 
1.35E+01 1.54E+01 

2.10E+03 
1.67E+01 2.90E+01 
3.14E+01 1.75E+01 
2.26E+01 1.20E+01 
3.14E+01 5.56E+00 

1.63E+12 
7.02E+00 3.81E+00 
4.15E+00 5.58E+00 

2.57E+11 
2.79E+01 1.10E+01 
5.34E+01 5.01E+00 
5.07E+01 5.08E+00 

1.58E+05 
7.14E+00 3.59E+01 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: Peak Codes: 
T - Thermal Neutron Activation G - Gamma Ray 

G 
G 

G 
G 
G 

G 
G 
G 
XA 

G 
G 

G 
G 
G 

G 
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LOT # F2F140417 384 of 385

ORTEC g v - i (1087) Env32 
Test America 

G53W4.25 7/1/2012 3:53:05 AMPage 6 
Spectrum name: 19_20120629004_BGLong.An1 

F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
DPS 

BE-7 < 8.5121E-02 
NA-22 < 3.8092E-02 
K-40 2.6381E+00 
Sc-46 < 3.2162E-02 
CR-51 < 8.9358E-02 
MN-54 < 1.8649E-02 
FE-59 < 3.5914E-02 
Co-56 < 1.2073E-02 
C0-57 # 3.9734E-02 
C0-58 < 2.9286E-02 
C0-60 1.5258E-01 
ZN-65 < 5.4302E-02 
NB-94 < 2.0035E-02 
ZR-95 < 2.3482E-02 
NB-95 < 2.7679E-02 
RU-103 < 2.1813E-02 
RH-106 < 2.3479E-01 
AG-108M < 2.1629E-02 
AG-110M < 2.9904E-02 
SN-113 < 3.0217E-02 
SB-124 < 1.9832E-02 
SB-125 < 8.3448E-02 
I-131 < 1.9729E-02 
BA-133 < 2.7593E-02 
CS-134 < 2.3885E-02 
CS-137 < 3.5337E-02 
CE-139 4.8112E-02 
Ba-140 < 7.8723E-02 
La-140 < 2. 1114E- 02 

0 F N U C L I D E S 
Uncertainty 1 Sigma 

Counting 

8.5877E+OO% 

1.6758E+01% 

1.0178E+01% 

1.2185E+01% 

I N S A M P L E 

MDA 

3.583E-01 

1.704E-02 

3.607E-02 

1.829E-02 

***** 



TestAmerica St. Louis

LOT # F2F140417 385 of 385

ORTEC g v- i (1087) Env32 G53W4.25 7/1/2012 3:53:05 AMPage 7 
Test America Spectrum name: 19_20120629004_BGLong.An1 

CE-141 < 
CE-144 < 
PM-144 < 
EU-152 < 
EU-154 < 
EU-155 < 
HF-181 < 
Ta-182 < 
Hg-203 < 
TL-208 # 
pm-146 < 
y-88 
PB-210 
PB-212 
PB-214 
BI-207 
BI-212 < 
BI-214 
BI-210M < 
RA-224 < 
AC-228 
TH-227 < 
TH-229 < 
TH-234 
PA-231 < 
PA-233 < 
PA-234 < 
PA-234M < 
U-235 # 
AM-241 
Np-237 < 

3.0969E-02 
9.1745E-02 
3.0195E-02 
8.4437E-02 
9.1615E-02 
7.6062E-02 
1.2511E-02 
1.3609E-01 
2.2632E-02 
1.1642E-01 
6.5955E-02 
1.4695E-01 
6.9956E+00 
2.3881E-01 
2.5730E-01 
4.4040E-02 
2.7397E-01 
2.4662E-01 
2.3149E-02 
4.2200E-01 
2.9955E-01 
1.1917E-01 
3.7050E-01 
4.1132E+00 
4.6077E-01 
2.1307E-02 
8.1507E-02 
3.7680E+00 
2.2929E-01 
4.6877E-01 
1.4539E-01 

1.3032E+01% 

1 .11 71E+01% 
4.4452E+OO% 
8.3675E+OO% 
8.7820E+OO% 
2.2638E+01% 

1.1757E+01% 

1.6711E+01% 

7.0247E+OO% 

2.7878E+01% 
7.1384E+OO% 

3.086E-02 

4.044E-02 
7.296E-01 
4.335E-02 
4.956E-02 
2.274E-02 

6.177E-02 

1.002E-01 

6.517E-01 

1.511E-01 
7.409E-02 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B -Activity< MDA and failed test. 
C -Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 185.7 to 1999.5 keV) 1.603E+01 DPS 
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Case Narrative 
LOT NUMBER: F2J040426 

This report contains the analytical results for the four samples received under chain of custody by 
TestAmerica St. Louis on October 4, 2012. These samples are associated with your Treasure Island 
project. 

The analytical results included in this report meet all applicable quality control procedure requirements 
except as noted on the following page. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted In the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of samples on receipt. 

Manual integrations were performed only when necessary and are in compliance with the laboratory's 
standard operating procedure. Detailed information can be found in the raw data section of the level 
IV report. 

The following clean-up methods for Organic analyses may have been used on samples in this data 
set. Specific methods employed are documented on the batch extraction logs. 

Method 3600C: Cleanup 
Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 
Method 36508: Acid-Base Partition Cleanup 
Method 36608: Sulfur Cleanup 
Method 3665A: Sulfuric Acid/Permanganate Cleanup 
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Gamma Spectroscopy • Radium-226 & ODRs (EML GA-01-R MOD) 

The reporting limit for Radium-226 analyzed by gamma spectroscopy was not met due to the presence 
of high activity in the sample. The data is reported with the MDA achieved. 

Affected Samples: 
F2J040426 (2): TIB233-SOILPIPECHAR-1 04-0912 

There were no other nonconformances or observations noted with any analysis on this lot. 
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MEffiODS SUMMARY 

F2J040426 

PARAMETER 

Gamma Spectroscopy - Radium-226 & Hits 

References: 

ANALYTICAL 
METHOD 

EML GA-01-R MOD 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2J040426 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MWTL2 001 TIB233-SOILPIPECHAR-103-0912 09/26/12 14:42 
MWTL3 002 TIB233-SOILPIPECHAR-104-0912 09/26/12 10:45 
MWTL4 003 TIB233-SOILPIPECHAR-105-0912 09/27/12 10:26 
MWTL5 004 TIB233-SOILPIPECHAR-106-0912 09/27/12 10:31 

NOTE(S) 
- The analytical results of the samples listed above are presented on the following pages. 

-All calculations are performed before rounding to avoid round-off errors in calculated results. 

-Results noted as "NO" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Samole ID: 

Lab Sample ID: F2J040426-001 
Work Order: MWTL2 
Matrix: SOLID 

Parameter Result Qual 

Garruna Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.4 6 u 
Actinium 228 0.25 u 
Bismuth 212 -0.1 u 

Bismuth 214 20.8 

Cesium 137 0.39 

Lead 210 10.9 

Lead 212 0.43 

Lead 214 21.6 

Potassium 40 12.1 

Protactinium 231 -0.067 u 

Radium (226) 20.8 

Radium 228 0.25 u 
Thallium 208 0.11 u 
Thorium 228 0.43 

Thorium 234 0.4 u 

Uranium 235 -0.007 u 
Uranium 238 0.4 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

TIB233-SOILPIPECHAR-103-0912 

Radiochemistry 

Date Collected: 09/26/12 1442 
Date Received: 10/04/12 0850 

Total 
Uncert. Prep 
(2 a+/-) RL MDC 

Date 

pCi/g Batch # 2282065 
0.73 1.2 10/08/12 

0.35 0.65 10/08/12 

1.1 1.9 10/08/12 

2.3 0.3 10/08/12 

0.13 0.12 10/08/12 

3.4 4.0 10/08/12 

0.17 0.25 10/08/12 

2.3 0.4 10/08/12 

2.2 1.3 10/08/12 

0.097 4.9 10/08/12 

2.3 0.5 0.3 10/08/12 

0.35 0.65 10/08/12 

0.14 0.18 10/08/12 

0.17 0.25 10/08/12 

1.3 4.5 10/08/12 

0.70 1.2 10/08/12 

1.3 4.5 10/08/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-104-0912 

Radiochemistry 

Lab Sample ID: F2J040426-002 
Work Order: MWTL3 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.9 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0.2 

2.4 

78.9 

0.0 

25.3 

0.49 

81.6 

13.7 

-0.4 

78.9 

0.2 

-0.01 

0.49 

2.4 

2.0 

2.4 

u 

u 

u 

u 

u 

u 

u 
u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

2.0 

1.1 

3.1 

8.5 

0.17 

9.4 

0.45 

8.6 

7.0 

1.8 

8.5 

1.1 

0.29 

0.45 

7.0 

1.0 

7.0 

U Result is less than the sample detection limit. 

Date Collected: 09/26/12 1045 
Date Received: 10/04/12 0850 

Prep 

RL MDC 
Date 

pCi/g Batch # 2282065 
3.3 10/08/12 

1.9 10/08/12 

5.1 10/08/12 

0.9 10/08/12 

0.88 10/08/12 

11 10/08/12 

0.73 10/08/12 

1.1 10/08/12 

5.6 l0/08/12 

11 10/08/12 

0.5 0.9 10/08/12 

1.9 10/08/12 

0.48 10/08/12 

0.73 10/08/12 

12 10/08/12 

3.3 10/08/12 

12 10/08/12 

Analysis 
Date 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-105-0912 

Radiochemistry 

Lab Sample ID: F2J040426-003 
Work Order: MWTL4 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0.0033 

0.54 

0.04 

4.29 

-0.032 

1.0 

0.21 

4.49 

10.2 

0.5 

4.29 

0.54 

0.205 

0.21 

0.23 

-0.04 

0.23 

u 

u 

u 

u 

u 

u 

u 
u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.0071 

0.18 

0.53 

0.56 

0. 067 

1.7 

0.13 

0.55 

1.7 

1.2 

0.56 

0.18 

0.078 

0.13 

0.84 

3.2 

0.84 

U Result is less than the sample detection limit. 

Date Collected: 09/27/12 102 6 
Date Received: 10/04/12 0850 

Prep 

RL MDC 
Date 

pCi/g Batch # 2282065 
0.69 10/08/12 

0.22 10/08/12 

0.98 10/08/12 

0.17 10/08/12 

0.11 10/08/12 

2.6 10/08/12 

0.21 10/08/12 

0.18 10/08/12 

0.6 10/08/12 

2.1 10/08/12 

0.50 0.17 10/08/12 

0.22 10/08/12 

0.076 10/08/12 

0.21 10/08/12 

2.6 10/08/12 

0.7 10/08/12 

2.6 10/08/12 

Analysis 
Date 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-106-0912 

Lab Sample ID: F2J040426-004 
Work Order: MWTL5 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.16 u 

Actinium 228 0.23 u 

Bismuth 212 0.0 u 

Bismuth 214 0.38 

Cesium 137 -0.01 u 

Lead 210 0.4 u 

Lead 212 0.28 

Lead 214 0.43 

Potassium 40 9.6 

Protactinium 231 0.06 u 

Radium (226) 0.38 J 

Radium 228 0.23 u 

Thallium 208 0.101 

Thorium 228 0.28 

Thorium 234 0.87 u 

Uranium 235 0.16 u 

Uranium 238 0.87 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 

Date Received: 

Total 
Uncert. 

09/27/12 
10/04/12 

Prep 
Date 

1031 
0850 

(2 cr+/-) RL MDC 

pCi/g Batch # 2282065 
0.30 0.50 10/08/12 

0.16 0.31 10/08/12 

0.57 1.1 10/08/12 

0.15 0.17 10/08/12 

0.22 0.11 10/08/12 

1.0 1.7 10/08/12 

0.11 0.11 10/08/12 

0.11 0.12 10/08/12 

2.0 1.1 10/08/12 

0.13 1.9 10/08/12 

0.15 0.50 0.17 10/08/12 

0.16 0.31 10/08/12 

0.061 0.076 10/08/12 

0.11 0.11 10/08/12 

0. 56 1.4 10/08/12 

0.16 0.35 10/08/12 

0.56 1.4 10/08/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID: F2J040426 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 a+/-) 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g 
Actinium 227 -0.07 u 0.22 

Actinium 228 0.042 u 0.065 

Bismuth 212 0.02 u 0.43 

Bismuth 214 -0.06 u 0.40 

Cesium 137 0.008 u 0.035 

Lead 210 -0.2 u 1.2 

Lead 212 -0.01 u 0.11 

Lead 214 -0.016 u 0.047 

Potassium 40 -0.3 u 1.7 

Protactinium 231 0.09 u 0.45 

Radium (226) -0.06 u 0.40 

Radium 228 0.042 u 0. 065 

Thallium 208 -0.02 u 0.85 

Thorium 228 -0.01 u 0.11 

Thorium 234 -0.13 u 0.92 

Uranium 235 0.03 u 0.12 

Uranium 238 -0.13 u 0.92 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit. 

RL 

Batch 

0.50 

Lab Sample ID 

Prep Analysis 

MDC 
Date Date 

# 2282065 Yld% F2J080000-065B 

0.38 10/08/12 10/29/12 

0.31 10/08/12 10/29/12 

0.83 10/08/12 10/29/12 

0.20 10/08/12 10/29/12 

0.066 10/08/12 10/29/12 

1.7 10/08/12 10/29/12 

0.12 10/08/12 10/29/12 

0.15 10/08/12 10/29/12 

1.1 10/08/12 10/29/12 

1.6 10/08/12 10/29/12 

0.20 10/08/12 10/29/12 

0.31 10/08/12 10/29/12 

0.1 10/08/12 10/29/12 

0.12 10/08/12 10/29/12 

1.3 10/08/12 10/29/12 

0.24 10/08/12 10/29/12 

1.3 10/08/12 10/29/12 
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Client Lot ID: 
Matrix: 

F2J040426 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total 
Uncert. 

Lab Sample ID 

Parameter Spike Amount Result (2 cr+/-) MDC % Yld % Rec 
QC Control 

Limits 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Radium (226) 

Thorium 232 

NOTE IS) 

12.2 

9.50 

Batch #: 

10.3 

8.8 

2282065 

MDC is determined by instrument performance only 

pCi/g 

1.5 

1.4 

GA-01-R MOD 

0.6 

0.7 

85 

93 

Analysis Date: 10/29/12 

Calculations are performed before rounding to avoid round-off error in calculated results 

F2J080000-065C 

(73 - 107) 

(82 - 126) 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID: F2J040426 Date Sampled: 08/27/12 
Matrix: SOLID Date Received: 10/04/12 

Total Total QC Sample ID 

SAMPLE Uncert. DUPLICATE Uncert. 
Parameter Result (2cr+/-) % Yld Result (2 cr+/-) % Yld Precision 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2J040413-001 

Actinium 227 0.005 u 0. 011 -0.24 u 0.40 208 %RPD 

Actinium 228 0.55 0.16 0.31 0.14 56 %RPD 

Bismuth 212 0.25 u 0.47 0.53 u 0.49 71 %RPD 

Bismuth 214 0.58 0.14 0.81 0.19 32 %RPD 

Cesium 137 0.013 u 0.033 0.008 u 0.031 48 %RPD 

Lead 210 0.6 u 1.0 1.0 u 1.1 60 %RPD 

Lead 212 0.33 0.10 0.34 0.14 2 %RPD 

Lead 214 0.68 0.16 0.72 0.17 5 %RPD 

Potassium 40 10.7 1.7 8.1 1.5 28 %RPD 

Protactinium 231 -0.32 u 0.94 0.44 u 0.52 1340 %RPD 

Radium (22 6) 0.58 0.14 0.81 0.19 32 %RPD 

Radium 228 0.55 0.16 0.31 0.14 56 %RPD 

Thallium 208 0.154 0.060 0.125 0.056 21 %RPD 

Thorium 228 0.33 0.10 0.34 0.14 2 %RPD 

Thorium 234 0.23 u 0.56 1. 04 u 0.59 128 %RPD 

Uranium 235 0.019 u 0.035 -0.08 u 0.24 326 %RPD 

Uranium 238 0.23 u 0. 56 1. 04 u 0.59 128 %RPD 

Batch #: 2282065 (Sample) 2282065 (Duplicate) 

NOTE(S) 

Data are incomplete without the case narrative. 

Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit. 
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F2J040426 CLIENT ANALYSIS SUMMARY 
Pro)eot Manager: EKS Quote#: 70379 SDG: 

Storage Loc: 

Date Received: 
RAD 

2012·10-04 

Project: 

PO#: 751067 

Treasure Island 

Report to: Pat Flynn 

Analytical Due Date: 

Report Due Date: 

2012·11·01 

2012·11-02 

Client: 1352462 ShawE & line 
#SMPS In LOT: 4 

Report Type: W 
EDD Code: 99 

Rec&lpt Conflrm(ltlon Roquestod .. pntrl010.f!ynrl@atluw9rp.oO.iTl *"*RUSH Pb snmplos: also log In As Follow DODQSM .. Cllont Momorandum #4 

Please add POll from COO at login Login: SOLIDS ONLY··Gamma 7/21 day· por ollont 3/22/12 

Log 7 day for dry/grind (~10 oalondar day TAT) •Uso gamma ru (th22U) SAC· oornmont 7 day pro lim count Log 21 day soparuto (~25 calendar days aftor prop) 

RAD: 7 day prolhn TAT· dry/grind, count after7 day lngrow oount same goomotry for 21 day (dlfforont lot) METALS: sot AstoN whon reporting n:sh Pb. Client may 

SAMPLE# CLIENT SAMPLE ID Site ID 

1 TIB233-SOILPIPECHAR·1 03·0912 
SAMPLE COMMENTS; 

XX ZV 

XX OB EML 

RAP 
SCREEN 
GA·01·R 
MOD 

SOLID, RAP 
SCREEN 
SOLID,GA-01-R MOD, Ra-226 
& Hits (Th228) 

SAMPLE# CLIENT SAMPLE ID 

2 TIB233-SOILPIPECHAR·1 04·0912 
SAMPLE COMMENTS: 

XX ZV ~~EEN 
XX 08 EML GA·01·R 

MOD 

SOLID, RAP 
SCREI:N 
SOLID,GA·01·R MOD, Ra·226 
& Hits (Th228) 

SAMPLE# CLIENT SAMPLE ID 

3 TIB233-SOILPIPECHAR·1 05-0912 
SAMPLE COMMENTS: 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-09·261 1442 

J9 Dry, Grind, and Fill Geometry·> 21 
day ln•growth 

01 STANDARD TEST SE:T 

DQ DODQSMV3 

Client Matrix DATED"IME SAMPLED 

2012-09·06 I 1045 

RA IN·HOUSE RAP 01 STANDARD TEST SST 
SOREgN 

J9 Dry, Grind, and Fill Geometry·> 21 DQ DOD QSMV3 
day In-growth 

Client Matrix DATEffiME SAMPLED 

2012·09·27 I 1026 

XX ZV ~~EE:N SOLID, RAP RA IN-HOUSE RAP 01 S'rANDARD TEST SET 

DQ DODQSMV3 
SCREEN SCREEN 

XX OB EML GA·01·R 
MOD 

SOLID,GA-01·R MOD, Ra-226 J9 Dry, Grind, and Fill Geometry·> 21 
& Hits (Th228) day In-growth ---------------------- -------------~~----

S8MPLE # CLIENT SAMPLE ID 

4 TIB233-SOILPIPECHAR·106·0912 

Client Matrix DATErriME SAMPLED 

2012·09-27 I 1031 
S8MPLE COMMENTS: 

XX zv ~~EEN 
XX 08 EML GA·01·R 

MOD 

SOLID, RAD 
SCREEN 
SOLtD,GA·01·R MOO, Ra-226 
& l-Ilts (Th228) 

RA IN+tousg RAP 
SCREEN 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TEST SET 

DQ DODQSMV3 

WORKORDER 8 

MWTL2 SOLID 

PROT:B 

PROT:R 

WRK 06 
LOO 
WRK 06 
LOC 

WORKORDER 8 

MWTL3 SOLID 

PROT: B WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 8 

MWTL4 SOLID 

PROT: B WRK 06 
LOC 

PROT: R WRI< 06 
LOC 

WORKORDER 8 

MWTL5 SOLID 

PROT: B WRK 06 
LOC 

PROT: R WRK 06 
LOC 

TestAmer\oa ·St. Louis Logged In by: DANIELSS 2012-10·04 11:7.8:02 printed on: Monday, October 08, 2012 12:18 P Page 1 of 1 
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$'- '\: 

stiiW 
Shaw Environmerrtal and lafrastructure Inc. 

CHAIN OF CUSTODY Ref. Document# TI Building 233 EMAC 009 

Page 10 of~ 

I4005PoFtChicagoHwy f .A.-.a."ysesRequested 

jeoncont, CA94520 I Project Number: 122412 \ ! 
Bldg223J sartlplifl9 SOutn to NOrth arid Eastto West \ t. 

Project Name I Location: 21>ove T~Pipeaodpos<T=ttaPipe \ \ rem- \ 
Purchase Order#: 751007 \ 

\ 
Project Manager: Pete Coutte \ i 

(Name & phone# Shipment Date: /6 ~ 3 - /;:;! ' \ 
~----------------------------------------. \ -

Semi Report To: Patrfcia Flynn Waybill Number: UPS/ 2¢61/ .:F.£/50 J? Z.?;J¥,£6 / = \ ~ 
Phone/Fax Number. 925-288-2037 Lab Destination: TestAmericastl.nias ~ \ I $" \ 

Address: 4005 Port Chicago Hwy Lab Contact Name I ph.#: Erika Starman E \ I ~ \ 
= - 0 

1 city: Concord, CA. 94520 1 . @ 1 \ J ,3 \ 

Preservaffve (water} \ l 
Sampler's Name(s}: James Irvin Collection Information li Preservative (soil) NIA \ \ 

X <= • 

Sample ID Number Sample Description Date I Ttme Method ~ '0 ~ Container Type ; i
1 J ::E ::;:2:: 0 \_ -

11.8233-SO!LPIPECHAR-103-0912 7,Z..:.=.,.~:mSoilSomh q_'J.f.i. · /:f/t/J G S 1 16DZPiasticJar X "'\ 5 l 
to- l ... ~ F ytJ ~:;;r /ItA .. I 

:TIB233-SbiLPiPECHAR-1()4..(j912 =~amgZ33SciiSoa!D. J-!J-;J )6{5 G S ·1 160ZPiasticJar X . \. 5 l 
11.8233-SOILPIPECHAR-105-0912 PSoil~JeBtril~;," SoathlONorth CJ 1-711 , fi '1 f G S 1 16 OZ Plastic Jar X . 5 \ 

ost.~.e::IaCOtta ... -'r"-"~.4 ,-d f""/1) I v!)t..o \ l 

118233-SOILPIPECHAR-106-0912 PostSoii~le~_,;;nsoathmNotth q 'f-'7.,"7 j/!'"J i G S 1 160ZPiasticJar X , \ 5 \ 
""""""""'"·Jo"--J f',f/-j'/tX ; V/ f \ I 

~ ~~ ~~ \ 1\ \ 

~ ~ "\, I \ \ \ I 

~ ~ ~\, \ \ \I 
' "' '\. : \ \ \ ........... 1'.. "\. ~ ! l 

~ ~ ~ ~ \ \ 
~ "'- " 1 I \ \ \ 
~ ""' '\I \ 

Special Instructions: . . • . · . · . 
7 days mgr:-own .dlaft-ancf follow-with 21 days1inal Method Codes 

level Of QC Required: 

0 Z4-hr 48-hr C=Composite G=Grab 
L-----------------------1 1 f! fl'rojectSpedtic: 

Standard TAT D 0 3-day 0 7-<!.2/f Ill f _ Matrix Codes 

Reli~~ /7 \_ -· Date: '}J>cJ-7/d R~octBy: ~ ..-7 Date: jC(<[ fr z..._ OW Dtinf<ing Water SO =Soil 
- // - Time: /b3i p·- __......-/ Time: r-Jfi)Z) GW=GroundWater Sl=Siudge 

Rer.nq"uished By: Date: Received By: Date: WW =Waste Water CP = Chip Samples 

Tme: Time: A = M 
-- -- - ------·· -· 
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TestAmerica 
UM"m=~ mr• !"12"M 
Ti'l!r ~i:t\Df:I11N UNVIRONM~NTAI. TUSTING CUR Form#: 

CONDITION UPON RECEIPT FORM 
Client: Sh~rwJ 

1 

Quote No: 7 O'J7 ~ 
COC/RFANo: ,)(.(. b.tfovJ 

InitiatedBy: --"'b_IJ __ =====~~~~~-~~:_-___ Date: ~-·t_ .•. ___ _ 
Sjlipping Information , 

i 

Time: 

Shipper: Coul'ier Client Other: ---+~- Multiple Packages: 

Shipping# (s): * Sample Temperature (s):** 

1. tt~4Vf'l{fot1'fJ;Jt '-tzt.! 6, 1. ~1'(11 f 6, --~--
2, . c ·~~~Ct '1 &b ~ 
3' _ __.........,...17

1 qq 0 £ t(0'1J ~: :: ~ ;: ------

4. --------------------- 9. 4. 9, --~---

5. ----------------------
10, ~ 5. 10. 

~----""'**""S-am-p...,.lc_m_\_Jst-:-b-e-re+-e~..,..iv-e<..,-1 at 4 oc ± 2 °C· ff not, note contents bel'-ow-.-,,r;;-·e-'-;n-pc_ra..,...t,-u·e--
*Numbered shipping lines oon·espond to Numbered Sample Temp lines varlnnoe does NOT afCeot the following: Metals-Liquid; Rad tests- Llq\1id ot• Solids; 

Pet·ohlornte 
Condition (Circle "Y" for yes, "N" for no and "N/ A" for not anpHcnblc): ""'· 

I 

1. ~N Are there custody seals present on the 8. rJ>N Are there custody seals present on bottles? 
cooler? 

2. Y {)j) NIA Do custody seals on cooler appear to be 9. y ~)NIA Do C\IStody seals on bottles appear to be 
tampered with? tampered with? 

C!)N 
- Were contents of cooler frisked after (f~ Was sample received with proper pH 1? (If 

3. 10. y N opening, but befot·c unpacking? I not, mnko note below) 

4. l(f) N Sample received with Chain of Custody? 11. y J ~J. Containers for C-14, H-3 & I-149/131 
..., I marked with "Do Not Preserve" label? 

5. . 9 N N/A 
Does the Chain of Custody match sample 12. ~v ~ Sample received in proper containers? 

JD's on the container(s)? 
-~ 1-----~~~~® " N~ 6. Was sample received broken? 13. y Headspace in VOA Ol' TOX liquid samples? 

(If Yes, nolo sample tO's below) 

7. l(y)N Is sample volume sufficient for analysis? 14, y Ji (N;6) Was Internal COC/Workshare received? 

Corrective Action: 
0 Client Contact Name: Informed by! ~-~---------------
[] Sample(s) processed "as is" i 
[J Sample(s) on hold until: ~ If released, notifyl __ 
Project Management Review: ~ Date! ~.l.'d:: 
TillS PORM MUST BE COMPLETED AT THE TIME rn ITEMS ARH Bl.l!NO CHI.lCKED lN. IP ANY ITEM Is~*'~~ SOMI""'>O~N""'n~oT~l--;;:IE~R"'T;c;-;f-IA-;-;Nc;c1""'!-""JB;-;;TN:-;-;J"'T'J-:"AT""o""'R:--c, .~rJ-""JE""N-
TJIAT PERSON IS REQUIRED '1'0 APPLY THBIR TNJTJAL AND THI.l DATB NEXT TO TI-IAT l'I'BM. . 

ADMIN·0004 rcvl3, REVISED 05/27/11 \\Sisvr0l\QA\FOR~S\ST-LOUIS\ADMIN\Achnin·0004 CUR.doc . 
I 
i 
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Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 

PROJECT NO. Building 233 

Treasure Island 

Lot #: F2J250412 

Pat Flynn 

Shaw E & I Inc 
4005 Port Chicago Hwy 

Concord, CA 94520-1120 

TESTAMERICA LABORATORIES, INC. 

Erika Starman 
Project Manager 

November 21, 2012 

TestAmerica Laboratories, Inc. 

13715 Rider Trail North Earth City, MO 63045 tel 314.298.8566 fax 314.298.8757 www.testamericainc.com 
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Case Narrative 
LOT NUMBER: F2J250412 

This report contains the analytical results for the eight samples received under chain of custody by 
TestAmerica St. Louis on October 25, 2012. These samples are associated with your Treasure Island 
project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of samples on receipt. 

Manual integrations were performed only when necessary and are in compliance with the laboratory's 
standard operating procedure. Detailed information can be found in the raw data section of the level 
IV report. 

The following clean-up methods for Organic analyses may have been used on samples in this data 
set. Specific methods employed are documented on the batch extraction logs. 

Method 3600C: Cleanup 
Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 
Method 36508: Acid-Base Partition Cleanup 
Method 36608: Sulfur Cleanup 
Method 3665A: Sulfuric Acid/Permanganate Cleanup 

There were no nonconformances or observations noted with any analysis on this lot. 
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MEmODS SUMMARY 

F2J250412 

PARAMETER 

Gamma Spectroscopy - Radium-226 & Hits 

References: 

ANALYTICAL 
METHOD 

EML GA-01-R MOD 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2J250412 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MW4JR 001 TIB233-SOILPIPECHAR-107-1012 10/08/12 14:56 
MW4JT 002 TIB233-SOILPIPECHAR-108-1012 10/09/12 13:36 
MW4JV 003 TIB233-SOILPIPECHAR-109-1012 10/10/12 09:39 
MW4JW 004 TIB233-SOILPIPECHAR-110-1012 10/10/12 11:17 
MW4JX 005 TIB233-SOILPIPECHAR-111-1012 10/10/12 08:40 
MW4JO 006 TIB233-SOILPIPECHAR-112-1012 10/16/12 10:40 
MW4J1 007 TIB233-SOILPIPECHAR-113-1012 10/18/12 10:50 
MW4J2 008 TIB233-SOILPIPECHAR-114-1012 10/23/12 14:04 

NOTE(S): 
- The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

- Results noted as "ND" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the written approval of the laboratory. 

-Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-107-1012 

Lab Sample ID: F2J250412-001 
Work Order: MW4JR 
Matrix: SOLID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.06 u 

Actinium 228 0. 62 

Bismuth 212 0.36 u 

Bismuth 214 0.55 

Cesium 137 -0.006 u 

Lead 210 -0.1 u 

Lead 212 0.43 

Lead 214 0.50 

Potassium 40 11.1 

Protactinium 231 0.26 u 

Radium (226) 0.55 

Radium 228 0. 62 

Thallium 208 0.201 

Thorium 228 0.43 

Thorium 234 0.44 u 
Uranium 235 0.16 u 

Uranium 238 0.44 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 10/08/12 1456 
Date Received: 10/25/12 0845 

Total 
Uncert. Prep 
(2 cr+/-) RL MDC 

Date 

pCi/g Batch # 2303048 
0.21 0.48 10/29/12 

0.19 0.1 10/29/12 

0.47 0.77 10/29/12 

0.13 0.09 10/29/12 

0.040 0.073 10/29/12 

1.3 1.8 10/29/12 

0.11 0.11 10/29/12 

0.13 0.12 10/29/12 

1.9 0.6 10/29/12 

0.35 1.6 10/29/12 

0.13 0.50 0.09 10/29/12 

0.19 0.1 10/29/12 

0.056 0.041 10/29/12 

0.11 0.11 10/29/12 

0.36 1.4 10/29/12 

0.21 0.32 10/29/12 

0.36 1.4 10/29/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-107-1012 

Lab Sample ID: F2J250412-001X 
Work Order: MW4JR 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.09 u 
Actinium 228 0.30 u 
Bismuth 212 0.26 u 

Bismuth 214 0.53 

Cesium 137 0.0 u 

Lead 210 3.0 

Lead 212 0.43 

Lead 214 0.65 

Potassium 40 10.5 

Protactinium 231 0.0001 u 

Radium (226) 0.53 

Radium 228 0.30 u 

Thallium 208 0.140 

Thorium 228 0.43 

Thorium 234 1. 09 u 

Uranium 235 0.05 u 
Uranium 238 1. 09 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

10/08/12 
10/25/12 

Prep 
Date 

1456 
0845 

(2 cr+/-) RL MDC 

pCi/g Batch # 2303048 
0.19 0.40 10/29/12 

0.16 0.32 10/29/12 

0.59 1.0 10/29/12 

0.14 0.07 10/29/12 

0. 011 0.098 10/29/12 

1.6 1.7 10/29/12 

0.14 0.12 10/29/12 

0.17 0.11 10/29/12 

2.1 1.4 10/29/12 

0.90 1.7 10/29/12 

0.14 0.50 0.07 10/29/12 

0.16 0.32 10/29/12 

0.056 0.045 10/29/12 

0.14 0.12 10/29/12 

0.59 1.9 10/29/12 

0.23 0.40 10/29/12 

0.59 1.9 10/29/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-108-1012 

Lab Sample ID: F2J250412-002 
Work Order: MW4JT 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -0.49 u 

Actinium 228 0.58 

Bismuth 212 0.46 u 

Bismuth 214 0.55 

Cesium 137 0.021 u 

Lead 210 1.3 u 

Lead 212 0.58 

Lead 214 0.62 

Potassium 40 10.2 

Protactinium 231 0.23 u 

Radium (226) 0.55 

Radium 228 0.58 

Thallium 208 0.292 

Thorium 228 0.58 

Thorium 234 1.8 

Uranium 235 0.22 u 

Uranium 238 1.8 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

10/09/12 
10/25/12 

Prep 

1336 
0845 

(2 a+/-) RL MDC 
Date 

pCi/g Batch # 2303048 

0.53 0.86 10/29/12 

0.15 0.26 10/29/12 

0.67 1.1 10/29/12 

0.17 0.14 10/29/12 

0.041 0.072 10/29/12 

1.2 1.8 10/29/12 

0.14 0.11 10/29/12 

0.15 0.11 10/29/12 

2.1 1.4 10/29/12 

0.45 2.0 10/29/12 

0.17 0.50 0.14 10/29/12 

0.15 0.26 10/29/12 

0.074 0.029 10/29/12 

0.14 0.11 10/29/12 

1.1 1.7 10/29/12 

0.25 0.44 10/29/12 

1.1 1.7 10/29/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-109-1012 

Lab Sample ID: F2J250412-003 
Work Order: MW4JV 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.38 u 

Actinium 228 0.31 

Bismuth 212 0.0 u 

Bismuth 214 0.38 

Cesium 137 -0.003 u 

Lead 210 0.03 u 

Lead 212 0.49 

Lead 214 0.49 

Potassium 40 12.0 

Protactinium 231 0.20 u 

Radium (226) 0.38 J 

Radium 228 0.31 

Thallium 208 0.151 

Thorium 228 0.49 

Thorium 234 0.32 u 

Uranium 235 0.21 u 

Uranium 238 0.32 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

10/10/12 
10/25/12 

Prep 

0939 
0845 

(2 cr+/-) RL MDC 
Date 

pCi/g Batch # 2303048 
0.40 0. 65 10/29/12 

0.14 0.21 10/29/12 

0.50 1.1 10/29/12 

0.12 0.12 10/29/12 

0.038 0.070 10/29/12 

1.2 2.2 10/29/12 

0.11 0.09 10/29/12 

0.13 0.12 10/29/12 

1.9 0.8 10/29/12 

0.25 1.6 10/29/12 

0.12 0.50 0.12 10/29/12 

0.14 0.21 10/29/12 

0.056 0.060 10/29/12 

0.11 0.09 10/29/12 

0.93 1.6 10/29/12 

0.21 0.37 10/29/12 

0.93 1.6 10/29/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12. 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 
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Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-110-1012 

Radiochemistry 

Lab Sample ID: F2J250412-004 
Work Order: MW4JW 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

-0.06 

0.40 

-0.003 

0.58 

-0.014 

0.5 

0.35 

0.45 

10.2 

0.25 

0.58 

0.40 

0.205 

0.35 

0.40 

0.18 

0.40 

u 

u 

u 

u 

u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.25 

0.15 

0.50 

0.14 

0.047 

1.4 

0.11 

0.12 

1.7 
0. 67 

0.14 

0.15 

0.063 

0.11 

0.57 

0.22 

0.57 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

10/10/12 
10/25/12 

1117 
0845 

RL MDC 

Prep 
Date 

Analysis 
Date 

pCi/g 

0.50 

Batch # 2303048 Yld % 
0.44 10/29/12 11/16/12 

0.24 

0.92 

0.11 

0.082 

2.2 

0.12 

0.11 

0.7 

1.2 

0.11 

0.24 

0.054 

0.12 

1.7 

0.36 

1.7 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

10/29/12 11/16/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 
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Shaw E & I Inc 

Client Samole ID: TIB233-SOILPIPECHAR-111-1012 

Radiochemistry 

Lab Sample ID: F2J250412-005 
Work Order: MW4JX 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

0.13 

0.41 

0.32 

0.94 

-0.005 

0.1 

0.53 

0.68 

10.7 

-0.04 

0.94 

0.41 

0.184 

0.53 

0.5 

0.04 

0.5 

u 

u 

u 

u 

u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.23 

0.18 

0.57 

0.19 

0.053 

1.3 

0.16 

0.17 

1.8 

0.11 

0.19 

0.18 

0.068 

0.16 

1.2 

0.17 

1.2 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

10/10/12 
10/25/12 

Prep 
Date 

0840 
0845 

Analysis 
Date 

RL MDC 

pCi/g 

0.50 

Batch # 2303048 Yld % 
11/16/12 0.87 10/29/12 

0.29 

0.97 

0.12 

0.096 

2.1 

0.13 

0.12 

0.9 

1.9 

0.12 

0.29 

0.069 

0.13 

2.1 

0.49 

2.1 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 

10/29/12 11/16/12 



TestAmerica St. Louis

11 of 20 F2J250412

Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-112-1012 

Radiochemistry 

Lab Sample ID: F2J250412-006 
Work Order: MW4JO 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

-0.44 

0.24 

0.22 

4.05 

0.028 

0.2 

0.39 

3.74 

8.6 

0.25 

4.05 

0.24 

0.233 

0.39 

1.1 

0.12 

1.1 

u 

u 

u 

u 
u 

u 

u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.56 

0.27 

0.74 

0.57 

0.074 

1.7 

0.13 

0.50 

1.8 

0.41 

0.57 

0.27 

0.085 

0.13 

1.6 

0.29 

1.6 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

10/16/12 
10/25/12 

1040 
0845 

RL MDC 

Prep 
Date 

Analysis 
Date 

pCi/g 

0.50 

Batch # 2303048 Yld % 
0.92 10/29/12 11/16/12 

0.44 

1.3 

0.20 

0.13 

3.0 

0.17 

0.27 

0.5 

3.0 

0.20 

0.44 

0.072 

0.17 

2.6 

0.67 

2.6 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

10/29/12 11/16/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-113-1012 

Lab Sample ID: F2J250412-007 
Work Order: MW4J1 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.09 u 

Actinium 228 0.24 

Bismuth 212 0.46 u 

Bismuth 214 0.46 

Cesium 137 0.012 u 

Lead 210 -0.2 u 

Lead 212 0.312 

Lead 214 0.46 

Potassium 40 9.1 

Protactinium 231 0.06 u 

Radium (226) 0.46 J 

Radium 228 0.24 

Thallium 208 0.150 

Thorium 228 0.312 

Thorium 234 0.41 u 

Uranium 235 0.14 u 

Uranium 238 0.41 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 

Date Received: 

Total 
Uncert. 

10/18/12 
10/25/12 

Prep 

1050 
0845 

(2 cr+/-) RL MDC 
Date 

pCi/g Batch # 2303048 

0.15 0.74 10/29/12 

0.11 0.21 10/29/12 

0.44 0.69 10/29/12 

0.11 0.06 10/29/12 

0.032 0.057 10/29/12 

1.6 1.6 10/29/12 

0.094 0.090 10/29/12 

0.11 0.06 10/29/12 

1.6 0.3 10/29/12 

0.19 1.3 10/29/12 

0.11 0.50 0.06 10/29/12 

0.11 0.21 10/29/12 

0.071 0.064 10/29/12 

0.094 0.090 10/29/12 

0.34 1.2 10/29/12 

0.14 0.22 10/29/12 

0.34 1.2 10/29/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 
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Shaw E & I Inc 

Client SamPle ID: TIB233-SOILPIPECHAR-114-1012 

Lab Sample ID: F2J250412-008 
Work Order: MW4J2 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.03 u 
Actinium 228 0.34 

Bismuth 212 0.39 u 
Bismuth 214 0.38 

Cesium 137 0. 029 u 
Lead 210 0.4 u 
Lead 212 0.40 

Lead 214 0.49 

Potassium 40 8.9 

Protactinium 231 0.45 u 
Radium (226) 0.38 J 

Radium 228 0.34 

Thallium 208 0.168 

Thorium 228 0.40 

Thorium 234 1.5 u 
Uranium 235 0.07 u 
Uranium 238 1.5 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 10/23/12 1404 
Date Received: 10/25/12 0845 

Total 
Uncert. Prep 

(2 cr+/-) RL MDC 
Date 

pCi/g Batch # 2303048 

0.21 0.36 10/29/12 

0.16 0.27 10/29/12 

0.50 0.82 10/29/12 

0.11 0.08 10/29/12 

0.046 0.083 10/29/12 

1.1 1.9 10/29/12 

0.12 0.12 10/29/12 

0.11 0.1 10/29/12 

1.7 0.6 10/29/12 

0.49 2.1 10/29/12 

0.11 0.50 0.08 10/29/12 

0.16 0.27 10/29/12 

0.056 0.036 10/29/12 

0.12 0.12 10/29/12 

1.2 1.6 10/29/12 

0.21 0.37 10/29/12 

1.2 1.6 10/29/12 

J Result is greater than sample detection limit but less than stated reporting limit. 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 

11/16/12 
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID: F2J250412 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 a+/-) 

Ganuna Ra-226 & Hits By EML GA-01-R MOD pCi/g 
Actinium 227 -0.07 u 0.23 

Actinium 228 -0.04 u 0.15 

Bismuth 212 0.09 u 0.44 

Bismuth 214 -0.02 u 0.13 

Cesium 137 0.009 u 0.035 

Lead 210 1 u 1.2 

Lead 212 -0.014 u 0.089 

Lead 214 0.003 u 0.065 

Potassium 40 0.10 u 0.38 

Protactinium 231 -0.08 u 0.89 

Radium (226) -0.02 u 0.13 

Radium 228 -0.04 u 0.15 

Thallium 208 -0.03 u 1.0 

Thorium 228 -0.014 u 0.089 

Thorium 234 -0.04 u 0.74 

Uranium 235 0.06 u 0.16 

Uranium 238 -0.04 u 0.74 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit. 

RL 

Batch 

0.50 

Lab Sample ID 

l?rep Analysis 

MDC 
Date Date 

# 2303048 Yld % F2J290000-048B 

0.40 10/29/12 11/16/12 

0.27 10/29/12 11/16/12 

0.82 10/29/12 11/16/12 

0.18 10/29/12 11/16/12 

0.065 10/29/12 11/16/12 

1.9 10/29/12 11/16/12 

0.11 10/29/12 11/16/12 

0.14 10/29/12 11/16/12 

0. 72 10/29/12 11/16/12 

1.6 10/29/12 11/16/12 

0.18 10/29/12 11/16/12 

0.27 10/29/12 11/16/12 

0.07 10/29/12 11/16/12 

0.11 10/29/12 11/16/12 
1.3 10/29/12 11/16/12 

0.21 10/29/12 11/16/12 

1.3 10/29/12 11/16/12 
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Client Lot ID: 

Matrix: 
F2J250412 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total 
Uncert. 

Lab Sample ID 

QC Control 

Parameter Spike Amount Result (2 cr+/-) MDC % Yld % Rea Limits 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Radium (226) 

Thorium 232 

NOTE (S) 

12.2 

9.50 

Batch #: 

11.0 

9.1 

2303048 

MDC is determined by instrument performance only 

pCi/g 

1.6 

1.5 

GA-01-R MOD 

0.6 

0.7 

90 

96 

Analysis Date: 11/16/12 

Calculations are performed before rounding to avoid round-off error in calculated results 

F2J290000-048C 

(73 - 107) 

(82 - 126) 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID: F2J250412 Date Sampled: 10/08/12 
Matrix: SOLID Date Received: 10/25/12 

Total Total QC Sample ID 

SAMPLE Uncert. DUPLICATE Uncert. 
Parameter Result (2a+/-) % Yld Result (2 a+/-) % Yld Precision 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2J250412-001 

Actinium 227 0.06 u 0.21 0.09 u 0.19 37 %RPD 

Actinium 228 0.62 0.19 0.30 u 0.16 71 %RPD 

Bismuth 212 0.36 u 0.47 0.26 u 0.59 32 %RPD 

Bismuth 214 0.55 0.13 0.53 0.14 4 %RPD 

Cesium 137 -0.006 u 0.040 0.0 u 0. 011 200 %RPD 

Lead 210 -0.1 u 1.3 3.0 1.6 219 %RPD 

Lead 212 0.43 0.11 0.43 0.14 1 %RPD 

Lead 214 0.50 0.13 0.65 0.17 26 %RPD 

Potassium 40 11.1 1.9 10.5 2.1 5 %RPD 

Protactinium 231 0.26 u 0.35 0.0001 u 0.90 200 %RPD 

Radium (226) 0.55 0.13 0.53 0.14 4 %RPD 

Radium 228 0.62 0.19 0.30 u 0.16 71 %RPD 

Thallium 208 0.201 0.056 0.140 0.056 36 %RPD 

Thorium 228 0.43 0.11 0.43 0.14 1 %RPD 

Thorium 234 0.44 u 0.36 1.09 u 0.59 86 %RPD 

Uranium 235 0.16 u 0.21 0.05 u 0.23 100 %RPD 

Uranium 238 0.44 u 0.36 1. 09 u 0.59 86 %RPD 
Batch #: 2303048 (Sample) 2303048 (Duplicate) 

NOTE (S) 

Data are incomplete without the case narrative. 

Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit. 
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F2J250412 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
Project Manager: EKS Quote#: 70379 8DG: 

Date Received: 2012 .. 10-25 

Project: 

PO#: 751067 

Treasure Island 

Report to: Pat Flynn 

Analytical Due Date: 

Report Due Date: 

2012-11-21 

2012-11-23 

Client: 506161 Shaw E & line 
#SMPS In LOT: 8 

ReportType: W 
EDD Code: 99 

Rooolpt Conflrmntlon Roquostod • putrlcln.flynn@shuwgrp.com "'RUSH Pb snmplos: also log In As Follow OODQSM "Ollont Momomndum 114 

Plonso add POll from 000 at login Login: SOLIDS ONLY··Gnmmu "1121 dny· por ollont 3/22/12 

Log 7 day for dry/grind (-10 onlondar day TAT) ·liSa gummn ru (th220) SAC· common! 7 dny prollm count Log 21 dny soparuto (-25 onlondnr dnys uftor prop) 

RAD: 7 day prolhn TAT· dry/grind, count aftor 7 day lngrow count sumo goomotry for 21 day (dlfforont lot) METALS: sot AstoN when roportlng rush Pb. Client may 

SAMPkE # CLIENT SAMPLE ID Site ID Client Matrix QATE(fJME SAMPLED 

2012-10-08/ 1456 

WORKORDER 8, 

1 TIB233-SOILPIPECHAR-107-1012 
SAMPLE COMMENTS: 

XX ZV RAD 
SCRE{;N 

XX 08 EML GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID,GA·01·R MOD, Ra-226 
& Hits (Th228) 

RA IN-HOUSE RAD 
SCREEN 

J9 Pry, Grind, and Pill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

DQ PODQSMV3 

SAMPLE# CLIENT SAMPLE ID 

2 TIB233-SOILPIPECHAR-108-1012 

Client Matrix DATEfTIME SAMPLED 

2012-10-09/1336 
SAMPLE COMMENTS: 

XX ZV RAD 
SCRESN 

XX 08 SML GA-01-R 
MOO 

SOLID, RAD RA IN-HOUSS RAD 
SCRESN SCREEN 
SOLID,GA·01·R MOP, Ra-226 J9 Dry, Grind, and Fill Geometry·> 21 
& Hits (Th228) day In-growth 

01 STANDARD TEST SET 

DQ DODQSMV3 

MW4JR SOLID 

PROT:B WRK 06 
LOC 

PROT:R WRI< 06 
LOC 

YYQRKORDER 8. 
MW4JT SOLID 

PROT:B WRK 06 
LOC 

PROT:R WRK 06 
LOG ------ __ ,_..;___; ______ ,~-------------~---,-----·- ...... - .. "'~--

SAMPLE # CLIENT SAMPLE ID Site ID Client Matrix DATE/TIME SAMPLED 

2012-10-10/ 939 

YYOBKORDEB 8. 
3 TIB233·SOILPIPECHAR-109-1012 MW4JV SOLID 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

SOLID, RAO RA IN-HOUSS RAD 01 STANDARD TEST SET PROT: B WRK 06 
SCREEN sCREEN LOC 

XX OB SML GA-01-R 
MOO 

SOLID,GA·01-R MOD, Ra-226 J9 Pry, Grind, arid Fill Geometry·> 21 OQ DOD QSM V3 PROT: R WRK 06 
& Hits (Th228) day In-growth L.OC 

. ..;____________________________________________ , _________ _ 
SAMPLE if CLIENT SAMPLE ID Site ID 

4 TIB233-SOILPIPECHAR·110·1012 
SAMPLE COMMENTS: 

Clleot Matrix DATE/TIME SAMPLED 

2012-10-10/ 1117 

XX ZV RAP 
SCHEEN 

SOLID, RAD RA IN·HOUSE RAD 01 STANDARD TEST SET 
SCREEN SCREEN 

XX 08 EML GA-01·R 
MOP 

MOD, Ha·226 J9 Fill Geometry·> 21 DQ DOD QSM V3 

SAMPLE if CLIENT SAMPLE 10 

5 TIB233-SOILPIPECHAR-111-1012 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, RAO 
SCREEN 
SOLIP,GA-01-R MOD, Ra-226 
& Hils (Th228) 

SAMPLE# CLIENT SAMPLE ID Site ID 

6 TIB233-SOILPIPECHAR·112-1012 
SAMPLE COMMENTS: 

XX ZV RAP SOLID, RAD 
SCRE8N SCREEN 

XX 08 EML GA-01-R MOD, Ha-226 
MOD 

SAMPLE# CLIENT SAMPLE ID 

7 Tl 8233-SOI LPI PECHAR-113-1 012 
SAMPLE COMMENTS: 

XX ZV 

XX 08 EML 

RAD 
SCREEN 
GA·01·R 
MOD --------

SOLID, RAD 
SCREEN 
SOLID,GA·01·R MOP, Ra-220 
& Hits (Th228) 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE[(IME SAMPLED 

2012-1 0·1 0 I 840 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANPAHP TSST SET 

DQ DODQSMV3 

Client Matrix 

RA IN-HOUSE RAP 
SCHEEN 

DATE/TIME SAMPkED 

2012-10-16/1040 

01 STANDARD TSST SET 

J9 Fill Geometry·> 21 DQ DOD QSM V3 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-1 o-18 I 1050 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDAI~D TEST SET 

DQ POD QSMV3 

------·---

WOBKORDEB 8. 

MW4JW SOLID 

PROT: B WRK 06 
LOC 

PROT: R WRI< 06 
LOC 

WOBKORDER 8. 
MW4JX SOLID 

PROT: B WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDEB 8. 
MW4JO SOLID 

PROT: B WRK 06 
l.OC 

PROT: R WRK 06 
LOC 

WORKOBDER 8. 
MW4J1 SOLID 

PROT:B 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC -----

TestAmerlca • St. Louis Logg<ld In by: DANIELSB 9:31:02 printed on: Thursday, October 25, 201210:39 A Page 1 of 2 
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F2J250412 
Project Manager: EKS 

Project: 

PO#: 751067 

Client: 506161 

CLIENT ANALYSIS SUMMARY Storage Loo: 

Quote#: 70379 SDG: 

Treasure Island 

Report to: Pat Flynn 

Shaw E & line 
#SMPS In LOT: 8 

Date Received: 

Analytical Due Date: 

Report Due Date: 

Report Type: W 
EDD Code: 99 

RAD 
2012-10-25 

2012-11-21 

2012-11·23 

Rocolpt Conflrmutlon Requested • putrlclu.flynn@slmwgrp.oorn "'RUSH Pb sump los: nlso log In As Follow DODQSM • Cllont Momorundurn 114 ~ 

Ploaso add POll from COC ut login ~ogln: SOl.IDS ONLY··Gmnma 7/21 duy· por cllont 3/22/12 

~:~~ 7d:~::r:~~g;:~ ~:~,:::~:~::~~~~~~:}7·~:: ~nag~:: ::l~:
2

:t:~l::~~:
0

o~:;:: ;1d;::(:l~:r:~:'~~~~~9e~:~:~ ::;::":: ~:~1:~~:~~~~1

;t:
0

::u_:_~_:
0

r_r ~-'·ro_;,_~o_nt_n_u_IY_ -·-------------

SAMPLE# CLIENT SAMPLE ID 

8 TIB233-SOILPIPECHAR·114-1012 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

sOLID, RAD 
SCRSEN 
SOLID,GA-01·R MOD, Ra-226 
& Hits (Th228) 

TestAmerlca ·St. Louis Logged In by: DANIELSB 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATEffiME S6.MPLED 

2012-1 0·23/ 1404 

J9 Pry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TEST SET 

DQ DOPQSMV3 

WORI<ORDER 6. 

MW4J2 

PROT:B 

PROT: R 

SOLID 

WRK 06 
LOC 
WRK 06 
LOC 

2012·10·25 9:31:02 printed on: Thursday, October 25, 2012 10:39 A Page 2 of 2 
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~ 
SliaW 

Shaw Environmental and Infrastructure Inc. 

t.NG ttl/f 
CHAIN OF CUSTODY Ref. Document# TI Building 233 EMAC 009 

Page _1 _ of __ 1 

14005 Port Chicago Hwy 

I Analyses Requested 
Concord, CA 94520 ProjectNumber: 122412 

~ 
Project Name 1 Location: ~:!,~"::~~=n~:rth above 

Purchase Order#: 751067 
ProjectManager: Pete Coutte 

ShipmentDate: /O-J,f-19-U\laffie& pnoner; 

~ 
:I: Send Report To: Patricia Flynn Waybill Number: UPS r'!.Jbi/5f<foJ9tft%Jbbs""1 = i'2 

PhonelFax Number: 925-288-2037 Lab Destination: TestAmepca St Loius "' ::1. 
0 

.B en 
Address: 4005 Port Chicago Hwy Lab Contact Name I ph.#: Erika 8$nnan "' "' E 0: 

"' City: Concord, CA, 94520 I E "' "' 0 
(!) 0 

Preservative {water) \ 
Sampler's Name(s): James Irvin Collection lnfonnation e 

Preservative (soil) NlA ' ., 
~ "' '" Sample 10 Number Sample Description Date Tune Method 1ii -= Container Type 1\ 0 0 ::;: .... 

TIBZ33-501LPIPECHAR-107-1012 
9fulift Bmiomg 233 Soil South m North 

10/08/12 1456 G so 1 16 OZ Plastic Jar X \ l 5 Ter=ottaPipe4&-54inches 

TIB233-SOILPIPECHAR-108-1012 
I ll1hLift Building 233 Soil Soutb:to North 

10/09/12 1336 G so 1 16 OZ Plastic Jar X \ 5 Terracotta.Pipe 54-60 inches 

TIB233-501LPIPECHAR-109-1012 9th LiftBuilomg233 Soil Soutb"' North 
10/10/12 0939 G so 1 16 OZ Plastic Jar X ~ 5 "):emrotta.Pipe48-54im:hes 

i 
TIB233-SOILPIPECHAR-110-1012 

Ill1hLiftBmiomg 233 Soil Soutb to North 
10/10112 1117 G so 1 16 OZ Plastic Jar X \ 5 Ter=ottaPipe 54-60 im:hes 

TIB233-501LPIPECHAR-111-1012 
II1hLiftBililomg233 Soi!Soutbto 

10/10112 0840 G so 1 16 OZ Plastic Jar " \ 5 North Terracotta.Pipe 60-66 im:hes A 

TIB233-501LPIPECHAR-112-1012 
Bmlding233 Soil Soutb to North Post 

10/16112 1040 G so 1 16 OZ Plastic Jar X \ 5 Tem=tta.PipeRemova! 

TIB233-SOILPIPECHAR-113-1012 
I stLift Bmlding233 Soi!Soutb to North 

10/18/12 1050 G so 1 16 OZ Plastic Jar X \ 5 Cast Iron Pipe 0-6 inches 

TIB233-501LPIPECHAR-114-1012 
Bmlomg 233 Soil Sou1h 10 North Post 

10/23112 1404 G so 1 16 OZ Plastic Jar X 5 TerracottaPipeRemoval#2 -------- - r--- \ ~ t:::::-----.. ~ ---- - r---- \ 
...... 

~ - --Special Instructions: 
21 Day Final Method Codes 

D 24-hr D 48-hr 
Level Of QC Required: 

C = Composite G=Grab 

D 3-day 
l ll 

Ill 
Project Specific: 

Standard TAT 0 X 21-day 
Matrix Codes 

Rermquls!Jslll ~ . Date: J(/'7;f'?; i,;J ReceiVed By: Date: i~/Z-·<.7!_ L OW- Drinking Water SO =Soil 
"//"'Y \ Time: ;fer .F---4 Time: !jt:'f .3 ~ GW = Ground Water SL=Siudge 

Reunquished By: Date: Received By: Date: WVV =Waste Water CP = Chip Samples 

Time: Time: A = Air 
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TestAmeri:c·a 
T-H!l>I,MOlOR IN ENVIRONMENTAL TESTING CUR Form#: 2 

CONDITION UPON RECEIPT FORM 

Client: ~10t\ v 
Quote No: '10'31 ~ 

COC/RFANo: 

1 4 w 

6J/v~;>~ 

Initiated By: Date: ~~Z-'J/tl..
Shipping Information 

Time: (} /1 t( f_... 

Shipper: FedEx @ DI-lL Courier Client Other: ~--~ Multiple Packages: y 

Shipping# (s):* Sample Temperature (s):** 

1. IZ-ttC.V .§l.{St/1 19~Z.t.?J1 6.--------- 1. ~L 6. --~--
2. ---------------- 7. ------------------------

2. 7. 

3. ---------------------------

4. ---------------------------

8. ----------------------------

9. --------------------------

3.------ 8. 

4. 9. 

5. 10. 

*Numbered shipping llnes correspond to Nmnbered Sample Temp lines 

Condition (Circle "Y" for yes, "N" for no nnd ''N/ A" for not applicable): 

1. y@ 
A.l'e there Ctlstody seals present on the 
cooler? 

2. y N @ Do custody seals on cooler appear to be 
tampered with? 

3. I@ N 
Were contents of cooler frisked after 
opening, but before unpacking? 

4. [&:;N Sample received with Chain of Ctlstody7 

5. QN N/A 
Does the Chain of Custody match sample 
ID's on the container(s)7 

6. yQ Was samp.le received broken? 

7. ~N Is sample vohnne sufficient for analysis? 

5. =-;;;----:---:-- I 0. ;-----=------
**Sample must be received at 4"C ~: 2°C- If not, note contents below. Tempemtme 
variance does NOT affect the.following: Metnls-Liq~lid; Rad tests- Liq\Jid or Solids; 
Perchlorate 

8. 1>N Are there custody seals present on bottles? .._. 

9. y CD N/A 
Do custody seals on bottles appear to be 
tampered with? 

10. y N @A 
Was sample received with proper pi-P? (If 
not, make note below) 

11. y N~ Containers for C-14, H~3 & I-129/131 
marked with "Do Not Preserve" label? 

12. I@N Sample received in proper containers? 

13. y N @2 Headspace in VOA or TOX liquid samples? 
(If Yes, note sample ID's"ibelow) 

14. y N &) Was Intemal COC/Workshare received? 
1 For DOE-AL (Pantex, LANL, Sandta) sites, pH of ALL contmners reoe1v.ed must be ver1fied, EXCEPT VOA, TOX, 0!1 & Grease and soils. 

Notes: Cl)t~ '/I_;J ... ./;1,, Z}3 rf#f4-. ,...o0f 7t_..S, Jl Ft..tl/f,_ol? 

Conective Action: 
0 Client Contact Name: Informed by: 

~~----------~----------------------D Sample(s) processed "as is" 
D Sample(s) on hold until: f~ If released) notify: ___ -~ 
Project Management Review: i~ . Date: ~ 0 U J . 
TI·US FORM MUST BECOMPLETEDATTHETIME 1-IiiiTEMS ARE BEING CHECKED IN. IF ANY ITEM IS COMI'LE ED BY SOMEONE OTHER THAN THE INITIATOR, THEN 
THAT PERSON IS REQUIRED TO APPLY THEIR INITIAL AND THE DATE NEXT TO THAT ITEM. 

ADMIN-0004revl3, REVISED 05/27/11 \\SlsvrOl\QA\FORMS\ST-LOUIS\ADMlN\Admin-0004 CUR,doc 



TestAmerica St. Louis

1 of 12 F2K010410

Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 

REVISED 

PROJECT NO. Building 233 

Treasure Island 

Lot #: F2K010410 

Pat Flynn 

Shaw E & I Inc 
4005 Port Chicago Hwy 

Concord, CA 94520-1120 

TestAmerica Laboratories, Inc. 

TESTAMERICA LABORATORIES, INC. 

Erika Starman 
Project Manager 

January 9, 2013 

13715 Rider Trail North Earth City, MO 63045 tel314.298.8566 fax 314.298.8757 www.testamericainc.com 
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Case Narrative 
Revised 

LOT NUMBER: F2K010410 

This report contains the analytical results for the sample received under chain of custody by 
TestAmerica St. Louis on November 1, 2012. This sample is associated with your Treasure Island 
project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of samples on receipt. 

Manual integrations were performed only when necessary and are in compliance with the laboratory's 
standard operating procedure. Detailed information can be found in the raw data section of the level 
IV report. 

The following clean-up methods for Organic analyses may have been used on samples in this data 
set. Specific methods employed are documented on the batch extraction logs. 

Method 3600C: Cleanup 
Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 
Method 36508: Acid-Base Partition Cleanup 
Method 36608: Sulfur Cleanup 
Method 3665A: Sulfuric Acid/Permanganate Cleanup 

This report was revised to include the recount and confirmation for sample F2K010410-001. 

There were no other nonconformances or observations noted with any analysis on this lot. 
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METHODS SUMMARY 

F2K010410 

PARAMETER 

Gamma Spectroscopy - Radium-226 & Hits 

References: 

ANALYTICAL 
METHOD 

EML GA-01-R MOD 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2K010410 

SAMPLED SAMP 
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MW7AQ 001 TIB233-SOILPIPECHAR-115-1012 10/29/12 15:45 

NOTE(S): 
- The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

-Results noted as "ND" were not detected at or above the stated limit. 

- This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flash point, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-115-1012 

Lab Sample ID: F2K010410-001 
Work Order: MW7AQ 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

uranium 238 

NOTE (S) 

0.3 

0.31 

1.5 

119 

-0.001 

38.8 

0.45 

126 

13.3 

2.6 

119 

0.31 

-0.32 

0.45 

1.6 

0.09 

1.6 

u 

u 

u 

u 

u 

u 

u 

u 
u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Total 
Uncert. 

Date Collected: 
Date Received: 

10/29/12 
11/01/12 

1545 
0850 

(2 cr+/-) RL MDC 

Prep 
Date 

Analysis 
Date 

1.3 

0.40 

2.6 

12 

0.16 

8.8 

0.37 

13 

3.6 

6.6 

12 

0.40 

0.28 

0.37 

7.1 

1.7 

7.1 

pCi/g 

0.5 

Batch # 2310071 Yld % 
2.7 11/05/12 12/20/12 

1.3 

4.2 

0.7 

0.28 

9.7 

0.61 

0.9 

3.2 

11 

0.7 

1.3 

0.41 

0.61 

12 

2.7 

12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

11/05/12 12/20/12 

11/05/12 12/20/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

U Result is less than the sample detection limit. 
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Shaw E & I Inc 

Client Sample ID: TIB233-SOILPIPECHAR-115-1012 

Lab Sample ID: F2K010410-001X 
Work Order: MW7AQ 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.25 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

-0.04 

0.2 

123 

-0.69 

44 

-2.44 

126 

14.2 

-0.9 

123 

-0.04 

0.31 

-2.44 

-2 

-0.8 

-2 

u 
u 

u 

u 

u 

u 

u 
u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Total 
Uncert. 

Date Collected: 
Date Received: 

10/29/12 
11/01/12 

1545 
0850 

(2 a+/-) RL MDC 

Prep 
Date 

Analysis 
Date 

0.79 

1.1 

3.3 

13 

0.37 

11 

0.39 

13 

5.2 

7.8 

13 

1.1 

0.37 

0.39 

15 

1.9 

15 

pCi/g 

0.5 

Batch # 2310071 Yld % 
3.1 11/05/12 12/20/12 

1.8 

5.6 

0.8 

0.58 

11 

0.25 

1 

4.5 

13 

0.8 

1.8 

0.36 

0.25 

13 

3.2 

13 

11/05/12 12/20/12 

11/05/12 12/20/12 

11/05/12 12/20/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

11/05/12 12/20/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

11/05/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

12/20/12 

U Result is less than the sample detection limit. 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID: F2K010410 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) 

Ganuna Ra-226 & Hits By EML GA-01-R MOD pCi/g 
Actinium 227 0.06 u 0.19 

Actinium 228 0.04 u 0.13 

Bismuth 212 -0.03 u 0.46 

Bismuth 214 -0.04 u 0.21 

Cesium 137 0.007 u 0.038 

Lead 210 1.1 u 1.2 

Lead 212 -0.03 u 0.17 

Lead 214 -0.09 u 2.0 

Potassium 40 0.33 u 0.54 

Protactinium 231 -0.07 u 0.23 

Radium (226) -0.04 u 0.21 

Radium 228 0.04 u 0.13 

Thallium 208 -0.02 u 0.44 

Thorium 228 -0.03 u 0.17 

Thorium 234 0.05 u 0. 68 

Uranium 235 0.046 u 0.088 

Uranium 238 0.05 u 0. 68 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit. 

RL 

Batch 

0.50 

Lab Sample ID 

Prep Analysis 

MDC 
Date Date 

# 2310071 Yld % F2K050000-071B 

0.33 11/05/12 11/26/12 

0.25 11/05/12 11/26/12 

0.87 11/05/12 11/26/12 

0.19 11/05/12 11/2 6/12 

0.071 11/05/12 11/2 6/12 

1.9 11/05/12 11/2 6/12 

0.12 11/05/12 11/26/12 

0.2 11/05/12 11/26/12 

0.92 11/05/12 11/26/12 

1.5 11/05/12 11/26/12 

0.19 11/05/12 11/2 6/12 

0.25 11/05/12 11/26/12 

0.09 11/05/12 11/26/12 

0.12 11/05/12 11/26/12 

1.4 11/05/12 11/26/12 

0.30 11/05/12 11/26/12 

1.4 11/05/12 11/26/12 
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Client Lot ID: 
Matrix: 

F2K010410 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total 
Uncert. 

Lab Sample ID 

QC Control 
Spike Amount Result (2 cr+/-) MDC 

Parameter % Yld % Reo Limits 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Radium (226) 

Thorium 232 

NOTE (S) 

12.2 

9.50 

Batch#: 

10.8 

9.6 

2310071 

MDC is determined by instrument performance only 

pCi/g 

1.5 
1.6 

GA-01-R MOD 

0.5 

1 

88 

101 

Analysis Date: 11/26/12 

Calculations are performed before rounding to avoid round-off error in calculated results 

F2K050000-071C 

(73 - 107) 

(82 - 126) 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID: F2K010410 Date Sampled: 10/29/12 
Matrix: SOLID Date Received: 11/01/12 

Total Total QC Sample ID 

SAMPLE Uncert. DUPLICATE Uncert. 
Parameter Result (2cr+/-) % Yld Result (2 cr+/-) % Yld Precision 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2K010410-001 

Actinium 227 0.3 u 1.3 -0.25 u 0.79 3010 %RPD 

Actinium 228 0.31 u 0.40 -0.04 u 1.1 265 %RPD 

Bismuth 212 1.5 u 2.6 0.2 u 3.3 156 %RPD 

Bismuth 214 119 12 123 13 3 %RPD 

Cesium 137 -0.001 u 0.16 -0.69 u 0.37 199 %RPD 

Lead 210 38.8 8.8 44 11 12 %RPD 

Lead 212 0.45 u 0.37 -2.44 u 0.39 290 %RPD 

Lead 214 126 13 126 13 0.4 %RPD 

Potassium 40 13.3 3.6 14.2 5.2 7 %RPD 

Protactinium 231 2.6 u 6.6 -0.9 u 7.8 402 %RPD 

Radium (226) 119 12 123 13 3 %RPD 

Radium 228 0.31 u 0.40 -0.04 u 1.1 265 %RPD 

Thallium 208 -0.32 u 0.28 0.31 u 0.37 1240 %RPD 

Thorium 228 0.45 u 0.37 -2.44 u 0.39 290 %RPD 

Thorium 234 1.6 u 7.1 -2 u 15 2490 %RPD 

Uranium 235 0.09 u 1.7 -0.8 u 1.9 250 %RPD 

Uranium 238 1.6 u 7.1 -2 u 15 2490 %RPD 
Batch#: 2310071 (Sample) 2310071 (Duplicate) 

NOTE (S) 

Data are incomplete without the case narrative. 
Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit. 
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F2K010410 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
Date Received: 

Project Manager: EKS Quote#: 70379 SDG: 
Analytical Due Date: 

Project: Treasure Island 

PO#: 751067 OP Report to: Pat Flynn 
Report Due Date: 

Report Type: w 
Client: 506161 Shaw E & line 

#SMPS In LOT: 1 EDD Code: 99 
Rooolpt Confirmation Requested· patrlola.flynn@shawgrp.oom "'RUSH Pb sump los: also log In As Follow DOOQSM ·Client Memorandumll4 

Plaaso add POll from COO at login Login: SOLIDS ONLY··Gamma 7/21 day• pur ollont 3/22/12 

Log 7 day for dry/grind (N10 calendar day TAT) ·uso gamma ru (th220) SAC· oommont 7 day prelim count Log 21 day soparuto (N25 calondar days uftor prop) 

RAP: 7 day prolhn TAT· dry/grind, count uftor 7 day lnorow count sumo geometry for 21 day (dltforont lot) METALS: sot AstoN whon reporting rush Pb, Cllont may 

SAMPkE # CLIENT SAMPLE ID §.1.\QlQ Client Matrix WORKORDER 8 

2012·11-01 

2012·11-30 

2012·12-03 

1 TIB233-SOILPIPECHAR·115-1 012 

PATErriME SAMPLED 

2012·1 0-29 I 1545 MW7AQ SOLID 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX 08 EML GM1·H 
MOD 

SOLID, RAP 
SCHEEN 
SOLID,GA-01-R MOD, Ra-226 
& Hils (Th228) 

TestAmerlct~ -St. Louis Logged In by: OANIELSB 

RA IN-HOUSE RAD 
SCREEN 

J9 Dry; Grind, and Fill Geometry·> 21 
day ln·growlh 

2012·11-01 9:59:57 

01 STANI:)ARDTEST SET 

DQ DODQSMV3 

PROT: 8 WRK 06 
LOC 

PROT: R WRK 06 
LOC 

printed on: Thursday, November 01, 2012 11:0 Page 1 of 1 
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/,,_ u 
Sllaw 

[)It~ 3<f5 I 

Shaw Environmental and Infrastructure Inc. 

f4oos Port Chicago Hwy 1 
!Concord, CA 94520 

ProJect Manager. Pete Coutte 
{Name: & pno:ne r) 

Send Report To: Patricia Flynn 
PhoneJFax Number: 925-288-2037 

CHAIN OF CUSTODY 

ProjectNumber: 122412 · -=--------
ProjectName/Location:: ~g233fSamplfngSouthtoNorthabove 

'erra""...otta Pipe I Cast [ron Pipe 

?urchaseOrder#: 751Uo/ -------------------
ShipmentDate: /0<?-}-/ ;;' 

Waybill Number: UPS/?:: 6tflf f'/5& f C]-{?7 _ffc/ 
Lab Destination: TestAmerica St Loius 

~ 
0 

<n 

Ref. Document# Tl Building 233 EMAC 009 

[\\ 
\ 

Page 1 of 1 

Analyses Requested 

:::: 
ii:: 
:::<. 
c 

\ 
i 

\ 
Address: 4005 Port Chicago Hwy 

Cily: Concord, CA, 94520 

Lab Contact Name I ph.#: En"ka Starman ------------------------ "' E 
E 
"' C) \ -::; 

0:: 
0 
IIJ 
0 
0 

\ 
Preservative {water} \I 

Sampler's Name(s): James Irvin Collection Information 
E 

Preservative {soil) I N!A ., \ 
Sample ID Number 

:TIB233-SOILPIPECHAR-115-1012 

~ 
~ 
~ 
~ 

!Special Instructions: 

H 

E :::: 
-;;; 

-"E Container Type "' oo 
:E ,. 0 

Sample Description Method Date TIDie 1\ 
Buildlng 233 Soil Sowh West Drnn 10129/12 1545 G so 1 160ZPiasticJar jx \ 

I 
16 OZPiasticJar ~ 

~ 16 oz Plastic Jar 

~-
16 OZ Plastic Jar 

~ 16 OZ Plastic Jar 

""' 
'\ 16 OZ Plastic Jar 

~ ~ 160ZPiasticJar 

~ 16 oz Plastic Jar 

~ " ~ ~ "-1 ~ 
"l.'<~?~~!flt dl'aft artc;tfOllQWWitfi·Zt :e.t~·ma~ Method Codes 

0 24-hr 0 48-hr 
Level Of QC Required: 

C = Composite 

o~ X 21-day 
, Project Specific: 

-day X 21-day J } lll J I Matrix Codes 
l II 

Date: _;-;;;-,;;'l'-/~ R Da'.e:l}...-J-JR DW=Drinking Water 

Trrne: /;?Y5 Trrne: GW=GroundWater 

Date: Date: =Waste Water 

Trne: Tim~ A = AW 

\ 
[l 

\ 
\ 
\ 

\ 
\ 
\ 

13 

\ 
\ 

G=Gmb 

SO =Son 

SL=Sludge 

l 

CP =Chip Samples 

\ 
\ 
! 
l 
l 
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TestAmeri·c.a Lot #(s): _1_~ fol a&/ 0~ 
.,.....,(.,., ...... ~ 
THe I.OAD~R IN t:NVIRONMgNTAl TESTJN<"l 

.:_,+!
1
-.tlf-:-u ---

CUR Form #: 3 ,5 1 "' 

CONDITION UPON RECEIPT FORM 
Client:--~ 

QuoteNo: 1031 q · 
. COC/RPA No: ~ &£1bj-i~ffJh/rC. !XJ1 

Iluttatecl By: ~ ~ _ ~ Date: _......~/1....1/.l_· -..l-/-----'-/.xk:::.-..... __ Time: (}~1)6 
----------~~----

!Shipning Information 

Shipper: FedEx ~ DHL Coul'ier Client Other: -------~- Multiple Packages: 

Shipping# (s): * . Sample Tem e~·atnt~<J.5s):** 

1. .1Z 6GV SLf~ 01 ~~?6l ?./07 
6. --------------------------

1. 1! 6. 

2. 
7. ~------------------------ 2. ----------

7. 

8. 
3, ------------------------- 8. ------------------------- 3. ----------

4. ------------------------- 9. ------------------------- 4. ----------
9. 

10. --------~~~~~,--.~ 5. ~~------ to. ~~--------
**Sample tnttst be received at 4°C d: 2°C· If not, note contents below. Tetnperalttre 5. -------------------------

"'Numbered shipping lines correspond to Numbet·ed Sample Temp lines 

Condition (Circle "Y" for yes, "N" for no nnd "N/A" for not applicable): 

1. I& N 
Are there custody seals present on the 
cooler? 

2. .y GP N/A Do custody seals on cooler appear to be 
tampered with? 

3. ~N Were contents of cooler frisked after 
opening, but before un~aoking7 

4. ~\) N Sample received with Chain of Custody? 

s .. (0}N N/A Does the Chain of Custody match sample 
ID's on the container(s)7 

6, y~ Was sample received broken? 

7. l0JN Is sample volume s~1ffioient for analysis? 

vnl'innce dol)s NOT affect the following: Metnls-Llquld; Rad tests· Liquid or Solids; 
Perohlornte · 

8. (Y3N Are there custody seals present on bottles? 

9. Y @)N!A 
Do c~1stody seals on bottles appear to be 
tampered with? 

10, y N~ Was sample received with proper pH'? (If 
not, make note below) 

11' y Nt_Nf~ DContainers for C~14, H-3 & 1~129/131 
marked with "Do Not Pt·eserve" label? 

12. rJ}N Sample received in proper containers? 

13, y N (@) Headspace in VOA or TOX liq~1id samples? 
(If Yes, note sample !D's below) -

14. y N §~ Was Internal COC/Workshare received? 
1 For XJE-AL (Pantex, LANL, Sandin) sites, pH of ALL contalnors received must be ve!'ified, EXCEPT VOA, TOX, Oil & Grense and soils. 

Notes: 

Corrective Action: 
0 Client Contact Name: Informed by: ---------~---------
0 Sample(s) processed "as .is" 
o sample(s) on hold until: ~. If released, notify: ~m · 
Project Management Review: ~ Date: \ y . 
THIS FORM MUST Bll COMPLETilD AT THE TIME nJE ITilMS ARE BEING CHilCKED IN. IF ANY ITEM IS COMl'LBTil B SO~Mo:;::E:-:::O""'"NE:::-, O::c:T::-:H""'E"""R-:o:n"'"IAT-:N-:-:1""''H::::E~JN""'lT=I-:-:A T""'O""R--:, T=l-1::-:::E":-:N
THAT PERSON IS REQUIRED TO APPLY THEIR INITIAL AND THE DATE NEXT TO THA 'I' ITEM, 

ADMIN-0004rev13, REVISED 05/27/11 \\SisvrOI\QA\FORMS\ST-LOUTS\ADMIN\Adtnin-0004 CUR.doc 
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Case Narrative 
LOT NUMBER: F2J040413 

This report contains the analytical results for the two samples received under chain of custody by 
TestAmerica St. Louis on October 4, 2012. These samples are associated with your Treasure Island 
project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of samples on receipt. 

Manual integrations were performed only when necessary and are in compliance with the laboratory's 
standard operating procedure. Detailed information can be found in the raw data section of the level 
IV report. 

The following clean-up methods for Organic analyses may have been used on samples in this data 
set. Specific methods employed are documented on the batch extraction logs. 

Method 3600C: Cleanup 
Method 3620C: Florisil Cleanup 
Method 3630C: Silica Gel Cleanup 
Method 3640A: Gel-Permeation Cleanup 
Method 36508: Acid-Base Partition Cleanup 
Method 36608: Sulfur Cleanup 
Method 3665A: Sulfuric Acid/Permanganate Cleanup 

There were no nonconformances or observations noted with any analysis on this lot. 
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MEmODS SUMMARY 

F2J040413 

PARAMETER 

Gamma Spectroscopy - Radium-226 & Hits 

References: 

ANALYTICAL 
METHOD 

EML GA-01-R MOD 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2J040413 

WO # SAMPLE# CLIENT SAMPLE ID 

MWTGQ 
MWTGR 

NOTE (S) : 

001 
002 

TIBKG-B233-SOILPIPE-013-0812 
TIBKG-B233-SOILPIPE-014-0812 

- The analytical results of the samples listed above are presented on the following pages, 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

-Results noted as "ND" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the written approval of the laboratory. 

-Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

SAMPLED SAMP 
DATE TIME 

08/27/12 10:42 
08/27/12 10:48 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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Shaw E & I Inc 

Client Sample ID: 

Lab Sample ID: F2J040413-001 
Work Order: MWTGQ 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.005 u 

Actinium 228 0.55 

Bismuth 212 0.25 u 

Bismuth 214 0.58 

Cesium 137 0.013 u 

Lead 210 0.6 u 

Lead 212 0.33 

Lead 214 0.68 

Potassium 40 10.7 

Protactinium 231 -0.32 u 

Radium (226) 0.58 

Radium 228 0.55 

Thallium 208 0.154 

Thorium 228 0.33 

Thorium 234 0.23 u 

Uranium 235 0.019 u 

Uranium 238 0.23 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

TIBKG-B233-SOILPIPE-013-0812 

Radiochemistry 

Date Collected: 08/27/12 1042 
Date Received: 10/04/12 0850 

Total 
Uncert. Prep 
(2 a+/-) RL MDC 

Date 

pCi/g Batch # 2282065 
0. 011 0.53 10/08/12 

0.16 0.08 10/08/12 

0.47 0.81 10/08/12 

0.14 0.10 10/08/12 

0.033 0.058 10/08/12 

1.0 1.8 10/08/12 

0.10 0.13 10/08/12 

0.16 0.14 10/08/12 

1.7 0.8 10/08/12 

0.94 1.6 10/08/12 

0.14 0.50 0.10 10/08/12 

0.16 0.08 10/08/12 

0.060 0.061 10/08/12 

0.10 0.13 10/08/12 

0.56 1.7 10/08/12 

0.035 0.33 10/08/12 

0.56 1.7 10/08/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 
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Shaw E & I Inc 

Client Sample ID: TIBKG-B233-SOILPIPE-013-0812 DUP 

Radiochemistry 

Lab Sample ID: F2J040413-001X 
Work Order: MWTGQ 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Cesium 137 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 228 

Thorium 234 

Uranium 235 

Uranium 238 

NOTE (S) 

-0.24 

0.31 

0.53 

0.81 

0.008 

1.0 

0.34 

0.72 

8.1 

0.44 

0.81 

0.31 

0.125 

0.34 

1.04 

-0.08 

1. 04 

u 

u 

u 

u 

u 

u 

u 

u 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.40 

0.14 

0.49 

0.19 

0.031 

1.1 

0.14 

0.17 

1.5 

0.52 

0.19 

0.14 

0.056 

0.14 

0.59 

0.24 

0.59 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

08/27/12 
10/04/12 

1042 
0850 

RL MDC 

Prep 
Date 

Analysis 
Date 

pCi/g 

0.50 

Batch # 2282065 Yld% 
10/29/12 0.66 10/08/12 

0.22 

0.75 

0.13 

0.058 

1.8 

0.14 

0.11 

0.8 

1.8 

0.13 

0.22 

0.062 

0.14 

1.6 

0.41 

1.6 

10/08/12 

10/08/12 

10/08/12 

10/08/12 

10/08/12 

10/08/12 

10/08/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/08/12 10/29/12 

10/08/12 10/29/12 

10/08/12 

10/08/12 

10/29/12 

10/29/12 

10/08/12 10/29/12 

10/08/12 10/29/12 

10/08/12 10/29/12 

10/08/12 10/29/12 

10/08/12 10/29/12 
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Shaw E & I Inc 

Client SamPle ID: TIBKG-B233-SOILPIPE-014-0812 

Lab Sample ID: F2J040413-002 
Work Order: MWTGR 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.14 u 
Actinium 228 0.30 u 
Bismuth 212 0.20 u 

Bismuth 214 1. 82 

Cesium 137 0.010 u 
Lead 210 1.7 u 

Lead 212 0.40 

Lead 214 1.61 

Potassium 40 11.1 

Protactinium 231 0.37 u 

Radium (226) 1.82 

Radium 228 0.30 u 

Thallium 208 0.150 

Thorium 228 0.40 

Thorium 234 0.68 u 
Uranium 235 0.29 u 
Uranium 238 0.68 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Unoert. 

08/27/12 
10/04/12 

!?rep 
Date 

1048 
0850 

(2 cr+/-) RL MDC 

pCi/g Batch # 2282065 
0.21 0.35 10/08/12 

0.15 0.33 10/08/12 

0.54 0.94 10/08/12 

0.29 0.13 10/08/12 

0.053 0.094 10/08/12 

1.7 2.3 10/08/12 

0.13 0.12 10/08/12 

0.28 0.15 10/08/12 

1.9 0.8 10/08/12 

0.65 2.4 10/08/12 

0.29 0.50 0.13 10/08/12 

0.15 0.33 10/08/12 

0.054 0.053 10/08/12 

0.13 0.12 10/08/12 

0.57 2.1 10/08/12 

0.21 0.38 10/08/12 

0.57 2.1 10/08/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

10/29/12 

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight

lisa.coffey
Highlight
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID: F2J040413 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g 
Actinium 227 -0.07 u 0.22 

Actinium 228 0.042 u 0.065 

Bismuth 212 0.02 u 0.43 

Bismuth 214 -0.06 u 0.40 

Cesium 137 0.008 u 0.035 

Lead 210 -0.2 u 1.2 

Lead 212 -0.01 u 0.11 

Lead 214 -0.016 u 0.047 

Potassium 40 -0.3 u 1.7 

Protactinium 231 0.09 u 0.45 

Radium (226) -0.06 u 0.40 

Radium 228 0.042 u 0.065 

Thallium 208 -0.02 u 0.85 

Thorium 228 -0.01 u 0.11 

Thorium 234 -0.13 u 0.92 

Uranium 235 0.03 u 0.12 

Uranium 238 -0.13 u 0.92 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit. 

RL 

Batch 

0.50 

Lab Sample ID 

Prep Analysis 

MDC 
Date Date 

# 2282065 Yld % F2J080000-065B 

0.38 10/08/12 10/29/12 

0.31 10/08/12 10/29/12 

0.83 10/08/12 10/29/12 

0.20 10/08/12 10/29/12 

0.066 10/08/12 10/29/12 

1.7 10/08/12 10/29/12 
0.12 10/08/12 10/29/12 

0.15 10/08/12 10/29/12 

1.1 10/08/12 10/29/12 

1.6 10/08/12 10/29/12 

0.20 10/08/12 10/29/12 

0.31 10/08/12 10/29/12 

0.1 10/08/12 10/29/12 

0.12 10/08/12 10/29/12 

1.3 10/08/12 10/29/12 

0.24 10/08/12 10/29/12 

1.3 10/08/12 10/29/12 
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Client Lot ID: 

Matrix: 

F2J040413 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total 
Uncert. 

Lab Sample ID 

Parameter Spike Amount Result (2 cr+/-) MDC % Yld % Reo 
QC Control 

Limits 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Radium (226) 

Thorium 232 

NOTE(S) 

12.2 

9.50 

Batch #: 

10.3 

8.8 

2282065 

MDC is determined by instrument performance only 

pCi/g 

1.5 

1.4 

GA-01-R MOD 

0.6 

0.7 

85 

93 

Analysis Date: 10/29/12 

Calculations are performed before rounding to avoid round-off error in calculated results 

F2J080000-065C 

(73 - 107) 

(82 - 126) 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID: F2J040413 Date Sampled: 08/27/12 
Matrix: SOLID Date Received: 10/04/12 

Total Total QC Sample ID 

SAMPLE Uncert. DUPLICATE Uncert. 
Parameter Result (2a +/-) % Yld Result (2 a+/-) % Yld Precision 

GallUUa Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2J040413-001 

Actinium 227 0.005 u 0. 011 -0.24 u 0.40 208 %RPD 

Actinium 228 0.55 0.16 0.31 0.14 56 %RPD 

Bismuth 212 0.25 u 0.47 0.53 u 0.49 71 %RPD 

Bismuth 214 0.58 0.14 0.81 0.19 32 %RPD 

Cesium 137 0.013 u 0.033 0.008 u 0.031 48 %RPD 

Lead 210 0.6 u 1.0 1.0 u 1.1 60 %RPD 

Lead 212 0.33 0.10 0.34 0.14 2 %RPD 

Lead 214 0.68 0.16 0.72 0.17 5 %RPD 

Potassium 40 10.7 1.7 8.1 1.5 28 %RPD 

Protactinium 231 -0.32 u 0.94 0.44 u 0.52 1340 %RPD 

Radium (226) 0.58 0.14 0.81 0.19 32 %RPD 

Radium 228 0.55 0.16 0.31 0.14 56 %RPD 

Thallium 208 0.154 0.060 0.125 0.056 21 %RPD 

Thorium 228 0.33 0.10 0.34 0.14 2 %RPD 

Thorium 234 0.23 u 0.56 1. 04 u 0.59 128 %RPD 

Uranium 235 0.019 u 0.035 -0.08 u 0.24 326 %RPD 

Uranium 238 0.23 u 0.56 1. 04 u 0.59 128 %RPD 

Batch #: 2282065 (Sample) 2282065 (Duplicate) 

NOTE (S) 

Data are incomplete without the case narrative. 

Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit. 
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F2J040413 CLIENT ANALYSIS SUMMARY storageLoc: 

Project Manager: EKS Quote#: 70379 SDG: 

Project: Treasure Island 

PO#: 751067 Report to: Pat Flynn 

Client: 1352452 Shaw E & I Inc 
#SMPS In LOT: 2 

Date Received: 

Analytical Due Date: 

Report Due Date: 

Report Type: W 
EDD Code: 99 

Rooolpt Confirmation Requested· patrlola.flynn@shawgrp.oom "'RUSH Pb sump los: also log In As Follow POPQSM • Cllont Memorandum 114 

Ploaso add POll from coo at login Login: SOLIDS ONLY··Gnmmu 7121 day· per cllont 3/22/12 

Log 7 day for dry/grind (N10 oulonclnr duy TAT) -uso gumma m (111220) SAC· oomment ·r duy pro lim oount Log 21 duy sopan•to (~26 oulonclar cluys uftor prop) 

RAD: 7 day prelim TAT. dry/grind, oount aftor 7 day lngrow oount sumo goomotry for 21 clay (cllfforont lot) METALS: sot AstoN when reporting rush Pb. Cllont may 

RAO 
2012-10-04 

2012-'11-01 

2012-11-02 

l 
SAMPLE# CLIENT SAMPLE ID Site ID Client Matrix DATErriME SAMPLED 

2012-08·27 I 1042 

WORKORDER 6 
1 TIBKG-B233-SOILPIPE·013-0812 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01-H 
MOD 

SOLID, HAD 
SCREEN 
SOLID,GA·01·R MOD, Ru-226 

-& Hits (Th220) 

SAMPLE# CLIENT SAMPLE ID 

2 TIBKG-8233-SOILPIPE-014-0812 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 0 B EML GA-01-1~ 
MOD 

SOLID, RAD 
SCREEN 
SOLID,GA-01-R MOD, Ra-226 
& Hits (Th228) 

TestAmerloa -St. Louis Logged In by: DANIELSB 

RA IN·HOUSE RAD 
SCREEN 

J9 Dry, Grind, and Fill Geometry-> 21 
day ln·growth 

01 STANDARD TEST SET 

DQ DODQSMV3 

Client Matrix DATE/TIME SAMPLED 

2012-08-27/ 1048 

RA IN-HOUSE RAD 
SCREEN 

J9 Pry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

DQ DODQSMV3 

MWTGQ SOLID 

PROT:B WRI< 06 
LOC 

PROT:H WRK 06 
LOC 

WOBKORDER 6 
MWTGR SOLID 

PROT:B WRK 06 
LOC 

PROT:H WRK 
LOC 

06 

2012-10-04 10:27:43 printed on: Thursday, October 04, 2012 12:69 P Page 1 of 1 
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... {.... E t t u:-4?;;, 

.{(~: \-
Siia:W' 

CHAIN OF CUSTODY • 
1 

RetDocument# TI'Builcfing233EMAC 00& 

Shaw Environmen1al and lnfrastruc:tare Inc. 
of 1 Page ___ _;__ 

~05 Port Chicago Hwy I Analyses Requested 
ConCCJI'd, CA 94520 ProjectNumber: 122412 ,_ 

---...._ 

~ 
\ Project Name I Location: Bldg 233 Pipe 

\ Purchase Order#: 751067 

ProjectManager: Pete Coutfe l"'- \ 
{Name & phone:;) '/{}--Jd:J \ Shipment Date: 

~ \ 

t 
Send Report To: Patricia Flynn Waybm Number: UPS fz£6i12f5d '?1tii'<f87.J ::!: 

<:: 

~' 
~ l 

PhoneJFax Number: 925-288-2037 <I> :::. \ Lab Destination: TestAmenca St L.oius <> 
(JJ .s \ 

Address: 4005 Port Chicago Hwy "' "' \ r Lab Contact Name f ph.#: Erika Starman E 

f'\~ 
~ 

E C) \ city: Concom CA, 94520 "' I "' 0 
(!) c \ 

Preservative {water} 
Samplers Name\s}: Ric!c George CoUecfionlnfbnnation e 

Preservative {soil} NfA "' >< "' E .. 
I I Sample ID Number Sample Description Date Tune Method -'E Container Type "' 0 0 ::;; ""0 

TIBKG-B:233-=S01tPIPE=01~ 
B!lli!ling23~ .SPil awp:q.4 Pip~ 

081Z7J12 1042 G @6inches I s· - 1 1&0Z?!aSiicJar X 5 

TIBKG-8233-SOILPIPE-014-0&12 
Building 233 Soil around Pipe 

08127112 1048 G s 1 16 OZ Plastic Jar X I 5 @12inches 

!':. ., 
~ ~---·-.... 

"' ~ "" ~ 

"' \ "' ~ 
~ 

"' 
'\ I ""' ~ I - \ f'.. !--

~ \ ~ I'-
~ '\. 

"-

\ 
""' 

~ \_ "' [\. ' 

"" 
"'-\ 

""' "' Special instructions: I 
7 days ingrown draft and follow with 21 days final 

Method Codes 
level Of QC Required: 

0 24-hr X 48-hr 
C =Composite G=Grab 

l II 
llJ 

Project Specific: 
Standard TAT 0 0 3--day 0 7-day Matrix Codes _. 

~ 

Ref4,~ -· Date: :f-.J- r- /;; R~edBy: Date: t'C~t;r_ OW= Drinldng Water SO=Soil 

Ttme://3&' 1- ~ Trne: {),J() GW =Ground Water SL=Siudge 
Relinquished By: Date: Received By: Date: lww =Waste Water CP =Chip Samples 

Time: Trrne: ~ = Air 
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TestAmerlca 

CONDlTION UPON RECli:IPT l1'0RM 
Client: .5h~tw 

--~-

Quote No: '? 037 °{ 
------~~----------

COC/RFA No: SU.. h t/tJV!) 

Initiated By: ~b.....:;!J __ ~----~---- Date: l.~o+-~Jj_,_,~f:r-/r_t_ •. ___ _ Time: Ob:{(;> 

Shipper: 

Shipping# (s):* 

FedEx ~~) DHL 
~ ....... 

Shipping Information 

Courier Client Other: ........._..... ·-......-....,...--- Multiple Packa15es: 

Sample Tempel'ature (s):** 

1. rt tt4 v {'1-(r 01 tl'B3 t ttz t. '1 
2 . (, ~'fkf! '1 {Rb q · _........_,_.v+J----...:.q-'-'lq o~c. ---'~r--:;:..~··"-.--,1 J-
3. ------------~--~~--~---

6. --~----- I. ,l-mbl'"t11 f 6, _· --~---~-
7, -----------....-.-r-- ·2. ---/;---- 7.------

8, -----------1--- 3. 8, --------

4. ------------------------- 9. 4. 9, ------

5. ----------------~----~ 1 o. ----_____,-,.--.....,..,.--,...- s. 10 .. --=:--....,---
**Sample must be re1elved at 4°C '~ foC:lfi1ot,note contents below. Tempcran.u·o 
variance does NOT a~feot the following: Metals-Llq\lid; Rad tests· Liquid Ol' Solids; 
Perchloruto 

*Numbenict shipping lines oon•espond to Numbered Sample Temp lines 

ConditiollJ9!:~le "Y'' fo1· yes, "N" fo1· no and "N/ A" for not applicable): -l/::) Are there custody seals present on the rY J 1. D N cooler? 
8, Are there custody seals present 011 bottles? 

2. yGJ N/A Do custody seals on cooler appear to be 9. y 6. VN!A Do custody seals on bottles appGJar to be 
tamEered with? tampered with? 

If' f) Were contents of cooler fl'isked after 
y ~~ Was sample received with proper pH1'1 (If 

--
3. N 10. 

··~ opel~ b\lt before unpacking? not, make note below 2 
4. I(YJ N Sample received with Chain of Custody? 11. y ~ fJti Containers for C-14, H-3 & I-129/131 

'" IIi> r marked with "Do Not Pt~serve" label? 

5, J N N/A 
Does the Chain of Custody match sample 

12. Sample received in proper conta.iners? 
-· ID's on the container{s)? 

-~ 

6, Y~,® Was sample received broken? 13. y ry@ Headspace in VOA or TOX liquid samples? 
(If Yes, note sample I'D's below) 

7, (y)N Is sample volume S\lfficient for analysis? 14. y i(N!:i) Was Internal COC/Workshare received? 
1 For DOE-AL (~m~tex, L~NL, Sundin) sit~~· pH ~fALL containers recei~ed 111\tst be verified, EXCEfT VOA, TOX, Oll & Grease and soils. 

Notes: 

Corrective Action: 
0 Client Contact Name: 
0 Sample(s) processed "as is" 
0 Satnple(s) on hold until: mrl). If released, notifyj --...,.....,.h;:-~-:...,,_-----------
Project Management Review: J..&\3; Date! I· 
THIS FORM MUST BE COMPI<ETED AT TilE TIME TI-lE hEMS ARE BEING. Clll3CKED TN. lF ANY ITEM ~S ·cOMPLETED- iDMY=Eo"""N""'E""O""T""HE"";R:--::,l:::c,H:-:-A-:-:-N-:::TI::-::·m""l TN::-:-=ll'f'ATOR, THE!N 

I 

Informed by~ 

THAT PERSON lS REQUIRED TO APPLY THEIR TNJ'I'lAL AND THE DATE NBXTTO THAT JTEM. . ~ 
ADMIN-0004revl3, REVISED 05/27/11 \\SlsvrOl\QA\FOg/MS\ST-LOUIS\ADMIN\Admin-0004 CUR.doc 

I 
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I RADIOLOGICAL SURVEY FORM I Smear Counter (Inst. #1) A lpha Beta/gamma 

I Survey Number: TIRS- 07012013 233 GWS 750 

I 
Model: rr:- .. ~us;j;Jj;. .. ~. Efficiency: ' ; -~·.:·· 

Serial#: -.. ··..,..~;';"(··:. Bkgd (lab) C PM: -.';· "-' ·~ ;r.,;'F~ ~::~ 

Survey Description: Site 233- Remedial Action Gamma Walkover Support Survey was performed on the posted Restricted Probe/#· r,.~'«;>--: •. :..,qe -.,;;;:.~ MDA (dpm/100cm1
) : ::::-~.:;;; ..... ,;;"" ;._:_.,;;· 

Area including excavation areas to provide radiological characterization in accordance with section 5.4.3 in the Building 233 Site Cal. Due: ~z:s;::. ~ .. Count Time(min): P~ .. -' ::,.~, .. ~ 
Work Plan. Survey Meter (Inst. #2) Alpha Beta/gamma 

Model· t_ ... ·.- :~"-~-:,;.;, ,;-~7-::;,;;:._:-. :-. Efficiency: ,,, =· -~~ 

'-±· 

Ser1al #: """·l'.';..;_;~ ~;~:,.:1 Bkgd (lab) CPM: ~~'!:!-'' ""'~' ~ •'; ~"').:::·~ 

Probe / #: ·r.:::cr~ :: . .::.'~"' MDA (dpm/100cm') : ~ ~~ ···~·.• 

Areas exceeding or equal to the investigation level will be evaluated by the project Certified Health Physicist, and a follow up Cal. Due- ····~-;~ r?· ~-:~:1•_ Count Time{min): l:!i;:,o' ·~'"' ~·~ ,;•,·~ 

static survey will be performed. Probe Area{cm2J: •:_' :: . · .. ~ . .,_ .. ·~ Area BkgCPM: 1·;~· ~- 1:-.t:ll ~:."-:- _;; 
:"~ ·~ :~":ff, SaVUnsat: f_;·,~ :a.''. ~f. ,::<•;. -~ .... #' 

Survey Meter (Inst. #3) Exposure Rate Meter (Inst. #4) 

I RWP: 2013 233 JS 01 02 I Model: 2221 Model: r;i' ~i;·~ :i:-::-.~,... :. 
Start Date: 6117/2013 Time: 800 End Date: 71112013 Time: 1600 Serial#: 97290 Serial #: ~·-~;;;;.,;:;;··-

l1n n1ci..IN:11nc) Cal Due: 5/09/2014 Cal. Due: ~ ~Jt•F·J - ·.~: ~ 
Surveyor: Stephen Kowalski Robert Minard Ja§_on Webb Ref Area BKG(Scan) 17882 Bkgd (lab): r».' '"'.:.··~ ;:;;;; .. )·· :~ 

<:.1~n<irnr.:) 

Surveyor: ~/JDA ... _,. v.. ._o.D. ~ ~kl~ 
Ref Area IL(Scan) 21137 Area Bkgd -:-, r - . 

/'/ r Date: Site Location? Sal/Unsat: •-."7-'f?>-" 

'·' .,,f ~ .. ... "· - :·-
.. , 

~'.':;::.:ii,Y~_':. :'·",;:':'-" ,,. .".'Ir,":"" .~ ,,;;:-". ~ ..... ~ .. .·#·:...i;:!l .-....... ~:.. ~'Sl&""!: "!~·---.:: .. ?''-~ .1:;':,.:· 5< .. . > 

Removable Contaminati on #1 Total Contamination #2 Gamma #3 Exposure Rate #4 

a fJ!y a {3/y a {1/y a /3fy Gross <or?. µRlhr 
. Survey Location Comments 

cpm/100 cm2 dpml100 cm2 cpmlprobe area dpm11oocm2 IL 
Contact Contact 1m 1m 

cpm 
Gross Net Gross N&t 

See Map ,. 
" .;. , - I· 'r \i:, _, ~· <..C ·• .,-:.' _-,: '~- I.I'."',../ .;,:_~t:~"t':.;.. ... ;.ft. j i: '.• :..;; 

' " " ., .. " .· ..... ...... "'"'· 
. "", ., .. · .. ·;-· '~· f,;,.';j;' c: r>•.'.~ •. • ·-... ... ·IG. ~·::..::: .~·. 1·.·:, -;'! : ... ;,(,,..;,,'.""'.-t"' ..... ... '',:,/ :;;.;'!f,-,.:,;..., : ~-· ' 

- ' " -~- ' ·'~ .,;;,, ~~-"'";, ~· - -· ,. . ' .~.~ .. -~.--~ ~· - '""'·"'.c:- .·;·-".-... It.~?" ' { ·.- ·::1; ,.;.;: ... , ,.,.:,a; ~:...,, ,,, ,. =iJ:':< .. ?~ '. < · '."::'~' -,. ' ... .,. ; !·':" ' .' ,,;.> •. •:; ;~'. .·<' " 
:,· ~-,:1,.:::N,~~ ,: !:"'?~'../;;! 'II":.., .. ,. r:"E;,.,.~ ~··-29.,', ~.l!J:>. .?-.c':.!P .~;i; ·~ ... ''"'. ;<:..:-;••" '\'.<·.·.~-.; '.~:_e,.·,:~>;:: ·" 

"· .. " .. "'<>~! ... 1~_,. ·-~. t'!'"" .:• ;t>..:·:':'·""' -;,~·:o. ~·",; ~A'··~' ,::'!~ -.. ,_:.:::l.iillf'J ,..;,,~*""'- ~::~~ ;;;..·: " .. ~:~ .._,, .... o,., .. . . .. / ' -~· " . .' .. v•; ", • <-. '.~ ·, .. .·. ~:'·. ' a. . ~ [ ."·~ "' "~~ . "' ., :;;.,+. ~· .. ~.; ":'·!·~ ~" -~~~- ~. ~'~ .... .. •· __ ,.~., · ...... , ·;.~ ._.,,,,.. .. t~~'i ".:;•;;<.:~ :1 l:k. .r~':1''·fi:: 
" f " . ~- ~"' . " " t..-. ,:' ··;..<'» ~!' j:'·:~ ~:~ ·-; ... :~ f;L. &'liiii -" -,,.- .. :.;it 

·~ ~,;' . ... '·'-""' ; : ... :·vtif-f.;c·. '· ~ .' .• J;;;;, ·~·-
··~- ' " ·" 

'~ ·' ,";. ,, .· ,:; .. ~," : l '..1:-~ ~"' ·;;::;; " .. <'!'·r.zr· ",• -~;--- icc·~:c ''.: :;:7;;:r .if.f.~ _'!';_ '" , .. ·~'- -r"';; ""'" .;l"'~· · .... ~~ ... " .. . . . ' 
" '. .. ... '" ,,·":. '""'f " ,, • .. :~. ··-' !>'"': ·' ··~ " · 

,. -~. '-'· -.L.'.'• ~ .... ~-- ..-._4 ~t ;,.;l ~ ~~'.:- •'i< ~!lk6.i f.:·:~·-.... -.., ,/1 ,I .. -···· -· '· ' 
. " ' ·".' " .- '. - '. .. ; ' .,:'.:,;., -. ; <· ; ~:;;-> ,.., ~. . ~ v"'2 ·'-' :~,"ll.i' '{.l!lo ',,: .. ~ '~·,;_.·,,,-;::;.-. ;..JS: • " ..... ~~'.: ;:•'2!.·:, :':. • ,, 

" 
,, ,~· «;,J.' ,., ... ,. ·'. ., ... ,~· t~· z: :~· :..i-';1,.,<f, -- _ ..... 
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Gamma Walkover Survey at Site 233 
Remedial Action Support 

6022820 

.. 

6022890 

... ·-
I """" -....... • • 

6022960 

~ 
~ 
~ 

Instrument #97290 
• < Mean + 3 std dev (21 , 136 cpm) 

~ Mean + 3 std dev (Soil Scan IL 21 , 137 cpm) 

- 21.5 Boundary 
Building 233 Footprint 

haw Environmental lnc.(A CB&l Company) 

~ 

Data Collected By: Robert Minard, Steven Kowalski 
Data Processed In Treasure Island Office 

Survh Number: 
TIRS~7012013-233-GWS-750 
Page 2 of 3 

6023030 6023100 

'f" 
\ . 

6023170 

Gamma Walkover Readings Collecle<l on 6!17i2012 
U1rough 7/01 /2013 with Trimble GeoXH GPS Unit 
~ 102830 and Ludlum Model 2221 #97290 with a 44-20 
Probe #PR295572 cali bration due 5!9/20 l4 . 

0 100 
•--====:::i-----Feet 

25 50 

6023240 

Coordinate system: CSP Zone Ill. NAD83, US Survey Foot 

Date 0/1612-tll ~ 
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Building 233 Gamma Walkover Survey Post Remedia l 

Action Support 

Survey# :TIRS-07012013-233-GWS-750 

Page3of3 

In the 9000s 

102 

In the lOOOOs In the llOOOs In the lZOOOs In the 13000s In the 14000s In the lSOOOs 

14 7 483 1784 11424 24690 21136 

In the 16000s 

;a 

23.000 

22. 000 

:::1. 000 

20,000 

19.000 

18.000 

17. 00t> 

~ 16,000 

15.000 

14, 000 

13.000 

1'2.000 

11 ,COO 

10 , 000 

Time 

Class.tketion ___ -----·-- -- - - ----
Method: I Manual v I 
~: 

°""' Exdosoon 

L_!:x~_-=:J 

~: 100 

400 

Clas:Slficbi.roo Statist..a: 

~: 1ia--: 
1S:, 
l
';tond'!!_d_~-: 
, "' - . .... -

:~ ~ 
i:: 

300 

. , I 

I 
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i 
I 

2000 

1000 

0 

. : ~ ~;:;,,, . : I 

l-------.--~~--
92~7 12708 ~~178 1%-19 231 19 

. ··Snap breaks to data v~s -------·-------

9i3?. 
231.19 

1~574?97$ . 

15636 -

15357 
1656 -

er .. lt Values [%) 

1 ~:~ · 

l 
I QI( l 
C~ I 

I~ the 22000~ In the 2.3000s 
3 3 

• Ref Area 7 

Std Dev 

1,085 

Mean 

17,882 

27 locat ions 
with cpm 
~21,137 
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SH aw Page 1 of 2 

!RADIOLOGICAL SURVEY FORM Smear Counter (Inst #1) 
1 ~s~u=rv==ey=Nc:=um====b=er=: ====;T~l~R~s=-~0=1~03~2~0~1~3====~2~3~3=========J~S~S;======~7~5~s=====================o::===o::=o::~~~~---:-:Mo-d~e1-: ~ 

Serial#: 

urvey Descript ion: Site 233 - Gamma static collection at 11 locations identified from the ost remed iation Gamma Probe / #: MDA (dpm/100cm') : 

alkover Survey (GWS) previously performed. See TIRS-07012013-233-GWS-750 for GWS data. Survey was performed w ithin Cal. Due: 

he posted Restricted Area. Survey Meter (Inst. #2) 
Model: 
Serial #: 

Probe / #: 

Cal. Due: 

lt------------------------------ --------------------u Probe Area(cm
2

): 

RW P: 2013 233 JS 01 02 Model: Model: 

Start Date: 7/3/2013 Time: 1400 End Date: 7/3/2013 Time: 1500 Serial #: Serial#: 

Pnnt lXINan»i.:) Cal. Due: 5/09/2014 Cal. Due: 
Ref Area BKG(Static) 17 489 Bkgd (lab): ------

Surve or: 

Survey Location 

1 
2 

7 See Ma 
8 See Ma 
9 See Ma 
10 See Ma 
11 

Tl/RS 

Approved By: 

FRM·Tl-01-1 

· Takeshi ibuki RE 
Print Name Title 

20084 

Coordinates 
Northing I Easting 

2127 4 / 3.014 
2127278.91516023078.862 
2127293. 79816023087.064 

21247301 .36116023092.261 
2127462.44516022981.655 
2127295. 772 I 6023096. 04 3 
2127298.907 / 6023093.567 
2127286.869 16023076.268 
2127464.21316022980.990 
2127298.63316023093.006 
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Gamma Static Survey at Site 233 
Remedial Action Support 

6022890 6022960 

~ ..-~~~~~~~~~~~-

~ Instrument #97290 
"' 

• < Mean + 3 std dev (21,136 cpm) 

2: Mean + 3 std dev (Soil Scan IL 21 , 137 cpm) 

• 21.5 Boundary 
Building 233 Footprint 

haw Environmental lnc.(A CB&I Company) 

Data Collected By:Lisa Coffey 
Data Processed In Treasure Island Office 

6023030 

Survey Number: 
TIRS-07032013-233-JSS-7 58 
Page 2 of 2 

6023100 6023170 

Q 
0 

"' ... 
N 

c;< 

Q 

'"""""""'"-"-:::..::..1"'---.I ~ 
Gumma Stalic Readings Collected on 7!03/2012 
with Tri mble GeoXH GPS Unit#102830 and Ludlum 
Model 222 l ii97290 with a 44-20 Probe ilPR295572 
cali bration due 5/9i2Ul4. 

60 
--==:::::11---•Feet 
0 15 30 

Coordinate system: CSP Zone Ill. NAD83, US Survey Foot 

... 
"' N 



6 StJaw · 

)RADIOLOGICAL SURVEY FORM Smear Counter (Inst #1) 
I Survey Number: TIRS- 07092013 760 Model: 233 GWS 

Serial#: 

Probe/#: 

inside the posted Contamination Area (CA) at which the CA was temporarily established for the pipe removal. Survey performed Cal. Due : 

or every 6-inch lift of soil removal. A ll soil was disposed as Low Level Radioactive Waste. Elevated act ivity at the boundary due Survey Meter (Inst. #2) 
to e levated sediment inside the pipe which was previously identified. Model: 

Serial#: 

Probe / #: 

Cal. Due: 

lt--------------------------------------------------·H Probe Area(cml): 

Survey Meter ( nst. #3) 

RWP: 201 3 233 JS 01 01 Model: 2221 

7/9/2013 Time: 830 End Date: 7/9/2013 Time: 1410 Serial# : 262337 
J1rint~N11n'.ll:) Cal. Due: 

Ref Area BKG{Scan) 
Ref Area IL{Scan)--...,,-,"""""-=---

Surve Site 

Survey Location 

See Map 

Tl/RS 

Approved By: Takeshi lbuki RE 

Print Name ~ Signature Title 
FRM-Tl-OH 

MDA (dprnl1 OOcm' ) : 

-6et111t Time( min): 

Model: 

Serial#: 

Cal. Due: 

Bkgd {lab): 

(!tzju;r > 
Date 

Page 1 of s 



Gamma Walkover Survey at Site 233 
O to 6 Inch Lift of Soil Under Pipe #3 

Instrument #262337 
• 13934 - 21388 epm 

2 1389 - 23409 cpm 

Sh~~ a CB&! Company 

Data Collected By: Jason Webb 
Data Processed In Treasure Island Office 

Survey Number: 
TIRS..{)7092013-233-GWS-760 
Page 2 of 5 

6023170 

0 

oJmma Walkover Readings Colkcted on 710912012 
w;~h Trimble GeoXH GPS U ni t ii 102830 Rnd Ludlum 
Mb<lei 2221 #262337 willi a 44-20 Probe ~RN2040 1 
calibra1ion due 12/ 10/2013. 

I 

20 40 ... -=====----•Feet 0 10 

N 

A 
Coordinate system: CSP Zone 111. NA083, US Survey Foot 

Date r /r J /( '] 
I r 



Gamma Walkover Survey at Site 233 
6 to 12 Inch Lift of Soil Over Pipe #3 

6023030 6023100 

Instrument #262337 

• 13788 - 21388 cpm 

• 21389 - 23000 cpm 

6 Sliaw a CB&I Company 

Data Collected By; Jason Webb 
Data Processed In Treasure Island Office 

Survey Number: 
TIRS-0 7092013-233-GWS-760 
Page 3 of 5 

6023170 

Gamma Walkover Readings Collected on 7109120 12 
\\1lh Trimble GeoXH OPS Unit# I 02830 and Ludlum 
'1odel 2221 ;1262.~~7 with a 44-20 Prohe liRN20401 
c~libration due 12!1012013. 

40 
--i::::::==--•-Feet 
0 10 20 

N 

A 
Coordinate system: CSP Zone Il l. NAD83, US Survey Foot 

Date 51/1J /t 3 

0 
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;:!: 
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0 
Q ..., 
~ -N 
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Survey Number: 
Gamma Walkover Survey at Site 233 
Final of Soil Under Pipe #3 With Sheilding in Place 

6023030 6023100 I 

TIRS-07092013-233-GWS-760 
Page 4 of 5 

\ f 

Instrument #262337 

• < Mean + 3 std dev (21,388 cpm) 

• 2: Mean + 3 std dev (Soil Scan IL 21,389 cpm) 

6 Stiaw · a cse.1 Company 
Data Collected By: Jason Webb 
Data Processed In Treasure Island Office 

6023170 

l!!""l"""!!P ..... ------------..... --------------·· 

G-ammH Walkover Readings Colkcted on 7/09/2012 
with Trimble GeoXH GPS Unit ~102830 and Ludlum 
Model 2221 ~262337 with a 44-20 Probe HRN2040 l 
calibratiou du.: 12.: !012013. 

0 10 20 40 
.......... 11:::=::1•n11 ........ Feet 

N 

A 
Coordinate system: CSP Zone Ill. NAD83, US Survey F ot 

~~ Reviewed By6 ., Date -Y/i 1/t J 

0 
0 ,., 
·~ "' .... 
'" 



Building 233 Gamma Walkover Survey Under Former 

Pipe#3 

Survey# :r1 RS-07092013-23 3-GWS-760 

Page 5 of 5 

In t he 12000s In the 13000s In the 140005 In the 150005 In the 16000s In the 17000s I 
0 0 18 31 10 15 

In the 20000s In the 21000s tn lhe 22000s 

9 1 2 

22,500 
Li.COO 
21.500 
21 ,000 
20.:00 
20,000 
19.SOO 

~ 19.000 
Ci: 18.SGO 
(.) 18.000 

17,500 
17,000 
lS,500 
16,000 
15,500 
15.000 

. . 
• .. ... . . . .. . . • 

. ..... 
14,SOO •"' . · . . . 
~-
""'!hod' r~ .. 
C-.> 

WO ; ..(, Show Std. Dev. 

Scatter Plot 
------.--- -

.. . .. .... 

nme 

.. . 
• • 14. . 

• 
' .. ·. ... .. 

CJas.~fiabon Statlstic:s 

' tWvmum· i ... ....,.:, 
I""' 
iean: 

•• .. _... 

I 
•' 

. . . . . . .... 
• • 

Ht81 A 

22695 

1S9/0l7;: 

1?090 - I 

J 

,~~.I~ -11 
~-----·--------------------- ~t:ak 'J~ ' ¥~j 

r;--;m~- -- . 

01------~----~----~--"'-----I 
14187 16314 18-141 205!;8 22695 

Snap breaks to d,,ta vMJes 

2269S 

I 
I 

..------.I 
OK l 

Ca=! 1 

• Ref Area 7 

Std Dev 

1,093 

! Mean 
~ 18,111 
; 
~ s - ' 
~ ~ ln\lest:igation Level (IL} 

~ ~ > 21,389 l :;..__.,___....;.... __ _. 
g { 
.. ~ 
H 
~ ~ 

~j 
. l 

2 locations 

with cpm 

2:21,389 
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Stlaw 

!RADIOLOGICAL SURVEY FORM I Survey Number: TIRS- 07102013 233 GWS 768 

posted Contamination Area (CA) at which the CA was temporarily established for the pipe removal. Survey perfoimedJor every 6-inch - . 

lift of soil removal. All soil was disposed as Low Level Radioactive Waste. 

Model: 

Serial#: 

Probe I#: 

- ea1:-eue:--

Model: 

Serial#: 

Probe / #: 

Cal. Due: 

lt---------------------------------------------- -----:i Probe Area(cm2): 

RWP: 

Start Date: 
Ptin1W N:imc) 

Surveyor: 
Sie.u11lt1rC) 

Surve or: 

Survey Location 

See Map 

Tl/RS\.f 

Approved By: 

FRM-Tl-01-\ 

2013 233 

7/10/2013 Time: 

Jason Webb 

a {J/y 

Takeshi lbuki 

Print Name 

JS 01 01 Model: 

1015 End Date: 7/10/2013 Time: 1500 Serial#: 

Cal. Due: 

Ref Area BKG(Scan) 

Ref Area IL(Scan) 

RE 
Title 

Page 1 of 5 

Model: 

262337 Serial#: 

12/1012013 Cal . Due: 

18111 Skgd (lab): 

21389 

1 ft7 /20r 3 
1 Date 

1 
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Gamma Walkover Survey at Site 233 
0 to 6 Inches of Soil Under Pipe #7 

6023030 6023100 

Instrument #262337 

• 12891 - 18027 cpm 

Sh,~"' a CB&I Company 

Data Collected By: Jason Webb 
Data Processed In Treasure Island Office 

Survey Number: 
TIRS-07102013-233-GWS-768 
Page 2 of 5 

6023170 

Gamma Walkover Readings Collected on 7/10/2012 
with Trimble GeoXH GPS Unit # 102830 and Ludlum 
Model 2221 #262337 with a 44-20 Probe #RN20401 
calibration due 12/10/20 13. 

0 10 20 40 
-1c:::::::J ____ Feet 

N 

A 
Coordinate system: CSP Zone Il l. NAD83, US Survey Foot 

., 
Reviewed B~~ 



Gamma Walkover Survey at Site 233 
6 to 12 Inches of Soil Over Pipe #7 

6023030 6023100 

Instrument #262337 

• 10968 - 16530 cpm 

6 Stiaw«- a CB&I Company 

Data Collected By: Jason Webb 
Data Processed In Treasure Island Office 

Survey Number: 
TIRS-07102013-233-GWS-768 
Page 3 of 5 

6023170 

Gamma Walkover Readings Collecled on 7/10/2012 
with Trimble GeoXH GPS Unit # 102830 and Ludlum 
Mode l 222 I #262337 with a 44-20 Probe # RN20401 
calibration due 12/ l 0/20 13. 

0 10 20 4 0 ---===::::t---• Feet 

N 

A 
Coordinate system: CSP Zone Ill. NAD83, US SuNey Foot 

Reviewed By;~ Oate_J/11 /z,of) 
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Gamma Walkover Survey at Site 233 
Final of Soil Under Pipe #7 

6023030 6023100 

Instrument #262337 

• 12228 - 15117 cpm 

6 StiavvM a CB&I Company 

Data Collected By: Jason Webb 
Data Processed In Treasure Island Office 

Survey Number: 
TIRS-07102013··233-GWS-768 
Page 4 of 5 

6023170 

Gamma Walkover Readings Collected on 7/10/20 12 
with Trimble GeoXH GPS Unit # 102830 and Ludlum 
Model 2221 #262337 with a 44-20 Probe #RN2040 1 
calibration due 12110/20 13. 

0 10 20 40 

--====----Feet 

• 

N 

A 
Coordinate system: CSP Zone Ill. NAD83, US Survey Foot 

( , ( 

' r 
( 

__ , ____ _. 

Reviewed By:+-~~----'-----1. Date_J;1z~oi !> 
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Building 233 Gamma Walkover Survey Under Former 

Pipe it7 

Survey# :Tl RS-0710 2013-233-G WS-768 

Page 5 of 5 

In the ~2000s In the ::ooos In the ::ooos In the ~5000s In the ~6000s ln the ~7000s I 
In the lSOOOs In the 19000s In the 20000s In the 21000s In the 22000s 

15.000 

14.BOO 

14,600 

14.4CO- , 

14.200 • 

14.000 

::;: 13,300 

t; 13.600 

H 4CO 

13,20C 

13.GO-O 
·12. sc-0 

12.60G 

12.400 

.. 
.. 

. " .. 

' I I 

Statistics from GWf Below Pipe #7 I 1 
' I 

. .. ... 

Scatter Plot 

12.200~-----------~-

C!as;fiCi3 b;~---------~-~-~------·-----·------Cras~i.~~~ Sro~sb;; --· ·---.~---! 

Method ~ ~~- . __ ~ .• _ ·- · ·--~ .. · · ·=~~---.. ::_1 1!rnmum: ·1iUa· ~--, 
11.aximum: 15117 

Oat.!i: Exdu~ 

.1e~e.n: 

.,tar.dard De•,.ia~"on: ,,;· 
Coi<Jmr>s: 100 : : ~ Show Std. Dev. r--·------·-·-·· -------------- - -

3 0 

2.5 

1 ~ 

1 0 

0 5 

O Of------~----~~---------~ 
12228 1 2950 13673 1 4 39$ 

76788S ;:: 

I
! 

~~; _ I 

I 
137 12 

·:::~· '"I 
i 
I 
! 

.I 
I 

~-OK-~,! 

• Hef Area 7 

Std D.ev 

1,093 

Mean 

18,111 

tnvestigation Level fll} 

0 locations 

with cpm 

~21,389 
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uc:::i l~:P ICI ell IU IV/di IU!dl,.;lUlt;:I 

Scientific an~flndustrial 
Instruments 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street 

325-235-5494 
0 10744 Dutchtown Road 

865-392-4601 

CUSTOMER CB&\ 

CERTIFICATE OF CAL/BRA TION 

f }...24 D Knoxville, TN 37932, U.S.A. 

20222124/391647 

Mfg. 

Mfg. 

___ L-'-u--dl_u -'-m __ M.;_;_:_ea:ocs:c.::uc..:re:..:.m:..ce::..:n.:..:t::_,s ,_ ,l:..:_nc::..:· ___ Model 

___ L-'-"'u-'-d-'l u_m-"-'-M-'e""a'"'s~u,-'-"'re'""'m-'-e"-'n-'-'t"'"s ,__, l"'n"'c'-. _ _ _ Model 

2221 

44-20 

Serial No. ~~~\) 
Serial No . ~~~~ 

Cal. Date 9-May-13 Cal Due Date 9-Ma!'-14 Cal. Interval 1 Year Meterface 202-159 

Check mark 0PPlies to applicable instr. and/or detector IAW mfg. spec. T . 74 OF RH 41 % Alt 698.8 mm Hg 

0 New Instrument Instrument Received SJ Within Toler. +-10% 10-20% O Out of Toi. O Requiring Repair O Other-See comments 

[;1' Mechanical ck. (;1' Meter Zeroed O Background Subtract (;1' Input Sens. Linearity 

L~ F/S Resp. ck [;1' Reset ck . (;1' W indow Operation Rf Geotropism 
[71 Audio ck. D Alarm Setting ck. Rf Batt. ck. (Min. Volt) 4.4 voe m Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. D Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. 

Threshold mV 
Instrument Volt Set Comments V Input Sens. Comments mV Det. Oper. __fQ_~ments _ V at Comments mV Dial Ratio 100 = _ 1_0 _ _ _ 

i)Zj" HV Readout (2 points) Ref.fin st. 500 '""~"t .,._ _ _ V Ref.fins!. 2000 _ \~"'~""'~\1-, --- v 
COMMENTS: 

Peak settings Gross Counts 
High Voltage : 720 v 1000 v 

Threshold dial: 6 42 100 (lOmv) 
Window dial : 4 0 n/a 

Window Position: "IN" "OUT" 
Resol ution for Cs137: ~11 .02% n/a 
2 pi Eff. for Csl37~83 , 802dpm i s:66 . 45% 

Bac kground: 12, 06 l cpm Reading : 67, 752cpm 

Model 2221 currently set 
for g r os s counts. 

High voltage set with detector 
connected. 

Cal'd with 5' cable. 

Firmware:261027 

1 minute count@ 100µR/hr(1 97 . 8cm)for Cs l 37~ 1. 9mCi(s/nM565)is : 239,998cpm 

Gamma Calibration: GM detectors positioned perpendicular lo source except for M 44-9 in which the front of probe faces source. 

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING* 

x1K 400kq~m ~"\) '-\\:)) 
x1K 100kcpm ---~ '.;)i) 

x100 40kq>m -· \.-~~'° ~-----
- --~100 _ _ _ __ 10kcpm '.\.®-.. ~ 

x10 4kcpm _ _____ __ "':\\\). ________ - \.\IN -------
x10 1kc~ ~ '\~ 

x1 400q~m ~\J - \.~~ 
x1 100cpm \_~ ~~ 

'Uncertainty within± 10% C.F. within± 20% ALL Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING* 
Digital 

400kcpm 

~ 
Log 

500kcpm 

~ 
Readout ~~ Scale _s~.~J'Lc .. ~-~ 

40kcpm 

~~ \ 
50kq~m 

~I( 4kcpm 5kcpm 

400cpm 500cpm 
__ 40c~ ~- -- -- _ __ 50c~_ -~----

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute ol Standards and Technology, or to the calibration facilities of 
olher International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques. 
The calibration system conforms lo lhe requiremenls of ANSl/NCSL Z540-1-1994 and ANSI N323-1978 Slate of Texas Calibration License No. L0-1963 

Reference Instruments and/or Sources: D 059 O 2ao O 120 O 734 1751 O 1131 0 1616 0 1696 0 5105 D 5717CO D 5719CO 

0 60646 D 70897 0 73410 D E551 D E552 D G112 0 M565 D S-394 '.:] S-1 054 D T-304 0 T879 D T10081 0 T10082 0 Y982 

0 Alpha S/N _ _ O Beta SIN ----------- ~ Other Ra226:Y-982 189.9µCi 

~ m 500 SIN _ _ _ 63893 O Oscilloscope S/N __ 1 __ ~ Multimeter SIN __ 93870637 

C•hbc.l•d By~··~--··----------- __ Date _°'-.· h<4~· ~ 
Reviewed By ----~--B=-------- ___ ----- Date -~~1.:-l~----------
This certificate shall not be reproduced except in full , without the written approval of Ludlum Measurements, Inc. 
FORM C22A 02/26/2013 Page ~_of ~1 

~, 

AC Inst. [.! Passed Dielectric (Hi-Pol) and Continuity Test 
I_ Only O -~~~ _ 

http:189.9J:1.Ci
mailto:cQunt@100pR/hr(197.8cm)for


Designer and Manufacturer 
of 

Scientific and Industrial 
Instruments 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street 0 10744 Dutchtown Road 

325-235-5494 865-392-4601 

Sweelwa\er. TX 79556, \JS.A. Knoxville, TN 37932, U.S.A. 

Bench Test Data For Detector 

Detector 

Customer CB&I 

Counter 

Count Time 

Other 

High 
Voltage 
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'\.O"St, 
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44-20 Serial No. ~J..~~=S'-~ ........... - -

Order#. 

2221 Serial No. ~~O. ____ _ Counter Input Sensitivity 

~..e.(.&~:>~~~---------- Distance Source to Detector 

Isotope ~~~ Isotope _ __ _ 
Background Size "" · Size 

Isotope ____ _ 
Size .... o ·"''\~ 

'\ l.'\ "\ "\ "'" "1:i'\ 'i::i -- ~ · 
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Signature~-----
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Isotope ___ _ 
Size 

I 
I 
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Designer and Manuracturer 
or 

Scientific and lndus!rial 
Instruments 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street 0 10744 Dutchtown Road 

325-235-5494 865-392-4601 

Sweetwater, TX 79556, U.S.A. Knoxville, TN 37932, U.S.A. 

CONVERSION CHART 

Customer _ C_B_&_I _____ _ _ _ _ _ _ _ ___ _ Date 9-May-13 Order#. 20222124/391647 

Model --=22=2::.....:1 _ _ Serial No. ~'::\~~(), _ __ _ Detector Model 44-20 Serial No. ~?.......°\5.S~~--

High Voltage v 

Input Sensitivity ___ 1_0 _ _ _ mV 

"As Found" Readings (CPM): After Adjustment Readings (CPM): 

Reference Point Analog Range/Scale Analog Range/Scale 

C...o. c <-\f'\ 01;) -~'<:--l 
"'" ~<:) ~~'\ 

\1..)1.~ --~o (- ..'.1~Q ( 
Y~<'\ . .3 ~~ ~St) _ '"6.._S.u ___ -+ __ ,__ ___ _ 

"As Found" Readings: After Adjustment Readings: 

Reference Point Digital ; Count Time Digital Count Time 

- --------L----- - -
1 

~~o~·-----1---+---

---------~--->.-

-----------·- - -·---
_ _______ .......!... ____ _ 

·---- Date ~~·-----------

FORM C17-1G 0212612013 Page --~--of i _. 
• Serving The Nuclear Industry Since 1962 • 



r11sTOMER 

Designe: and Manufacturer 

or 
Scientific and Industrial 

Instruments 

CB&I 

CERT/FICA TE OF CAL/BRAT/ON 

RSOs-1 
lvlodel 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street 10744 Dutcl1town Hoad 

325-235-5494 865-392-460'1 

Sweetwater, TX 79556, U S,A. Knoxville, TN 37932, U.S.A. 

ORDER NO. 20228897/395903 

Mfg. ·---------··-------···-.. ---~---~----····----- Model 

_____ 1~---·------ Senal No. 1,'t._'i.'U, .. ----· 
Serial No. 

Cal. Date ------~28-8~;?. ____ Cal Due Date -----··- ··--···- .. --~~.9:.11-_ ..... ___ .. Cal. Interval _____ 1___)'ea_r _ Meterface ____ _f_Q~:PJ_Q __ . __ _ 

C!1eck mark 0PP1ies to applicable instr. and/or detector IAW mfg. spec. T._~ __ ?.§... ___ ~F RH_~ _____ _±L_ 0/o Alt .... ~-- 703:_11_ mm Hg 

[J New Instrument Instrument Received 0"within Toler. +-10°/o L! 10-20% CJ Out of Toi. []Requiring Repair Other-See comments 

l:v.J Mechanical ck. GZ Meter Zeroed Background Subtract O Input Sens. Linearity 

[;3' FIS Resp. ck Ga" Reset ck. CJ Window Operation ~ Geotropism 

[;J Audio ck. O Alarm Setting ck. [;J Batt. ck. (Min. Volt) __ _'.L?.._VDC 

[.J Calibrated in accordance 1,1.,1/th LMI SOP 14.8 rev 12/05/89. ~Calibrated in accordance with Lfv11 SOP 14.9 rev 02/07/97. 
Threshold mV 

Instrument Volt Set ___ 5_!2_~---- V Input Sens. -~34_ mV Det Oper. --·----- V at ------·-- mV Dial Ratio--·~,.·--------=---~------

O HV Readout (2 points) Ref./lnst. V Ref.fins!. 

COMMENTS: 
Calibrated with dimple on front of Model 19 facing source. 

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source. 

RANGE/MULTIPLIER 
REFERENCE 
CAL POINT 

5000 3 I. <;; 4000 µR/hr 

5000 ,3, 'Z 1000 µR/hr 

__ 50_0 __ ~10~0~.'6~,_b:~'' 400 µR/hr =72'1>00'f"" 
__ 2()JL ___ _2.QLf>_ (< "'L ___ 1.QQJJJ3!b!:__ ... ~-. 

250 13'1·' 200µR/hr=1>'150CO.q>_,., __ 

250 '/.Qt. '6 100 µR/hr 

50 12S0cpm 
50 1'520 cpm 

25 i~c;ocpm 
25 qso cpm 

INSTRUMENT REC'D 
"AS FOUND READING" 
ii_OQQ ___ _ 

IOOO 
LjOO 
L06 

10.Q. 
YO 
10 

INSTRUMENT 
METER READING' 

.'1000 
1000 
'106 

lm 
WO 

jpo ---·-----
40 
10 

v 

~uncertainty within± 10% C.F. within± 20% ~O, 25 Range(s) Calibrated Electronically 

Digital 
l\eadout 

REFERENCE INSTRUMENT 
CAL. POINT RECEIVED 

INSTRUMENT 
METER READING' 

Log 
Scale 

REFERENCE 
CAL. POINT 

INSTRUMENT INSTRUMENT 
RECEIVED METER READING' 

~<Jdlum Measurements, Inc. certifies that the above instrument has been calibraled by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of 
~:her International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques. 

The calibration system conforms lo the requirements of ANSllNCSL 2540·1-1994 and ANSI N323-1978 State of Texas Calibration License No. L0-1963 

Reference Instruments and/or Sources: 0059 0280 D no 0734 D 781 D 1131 D 1616 D 1896 0 s105 0 5717CO 05719CO 

080546 070897 Q73410 0E551 0Es52 []G112 [;;;JM5ss)Os-394 Os-1054 []r.304 0r8?9[]T10081 Or10082 0Y9B2 
(l.'1 ... c: 

1·1 Alpha S/N O Beta S/N [] Other 

m 500 S/N 251106 [] Oscilloscope S/N [;J Multimeter S/N 150~6~0~2~3~0 ___ _ 

... ~~~1'Uf;J~~---- .. _______________ Date .J:Q.AV~t..~13~----------
/_~~~~-\~c-\""--"'-- Date 2 ~ A 1 '. '.J \ "\ 

Calibrated By: 

Reviewed By: 

This certificate shall no! be reproduced except ii} full. withoul l11e written approval of Ludlum Measurements. Inc. 
FORM C22A 0212612013 Page __ /_or_/_ 

AC Inst. 0 Passed Dielectric (Hi-Pot) and Continuity Test J 
Only D Failed: ============~· 



Designer and Manufacturer 
of 

Scientific end Industrial 
Instruments 

LUDLUM MEASUREMENTS, INC. 
50i Oak Street 

325-235-5494 

Sweetwater, TX 79S56, U.S./-\ 

10744 Dutclllown f~oaci 

865-392-4601 

l<noxvilie, TN 37932, U.S.A 

CB&I 

CEeT/FICATE OF CAL/BeA T/ON 

'fZ.L'!:' ( 
ORDEF< •w· .. -.. ____ .c2.:o.2=:2:_7:_3:.6::2:.!:_:39 .• _4 .. _9::2.2. --··-···· 

f\~ f g . . .. -·---·---·---h~s:l_Ll!!.l}.JY.1 ea_~l:!E~.r:!l-~!l~::; .. _.!n.~.:.. 

Mfg. 

Cal. Date 

Model 

Model 

19 

Serial No. 

____ j_:0.!J.R:l~------ Cal. lnte1val ____________ _!_"(ea_~_ . Meterface _____ 20?.:.QJ.?. 

Ct1eck mark [Y1ipplies to applicable instr. and/or detector !AW 1nfg. spec. T.. .. _7_6_ "F RH 43 % Alt .. ---· 6_9iJJL rnrn Hg 

[] New Instrument 

[;Lr Mechanical ck. 

[2' F/S Resp. cl< 

[7J Audio ck. 

Instrument Received BJ Witl1in Toler. +-10°/o O 10-20°/o Out of Toi. [] Requiring l~epalr []Other-See cornments 

[lZ' Meter Zeroed 

l?i Reset ck. 

D Alarm Setting ck 

[J Calibrated in accordance witl1 LMI SOP 14.8 rev 12/05/89. 

lnstrurnent Volt Set ---------~~2-... ·---· V Input Sens. 35 

[] HV Readout (2 points) Ref./!nst. 500 
··-~ ~ - ---------

COMMENTS: 

Background Subtract 

Window Operation 

D Input Sens. Linea1·ity 

!Vf Geotropism 

[2' Batt. ck. (Min. Volt) -··--·2?__ VDC 

@J Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. 

mV Det. Oper. 

v 

V at 
Tlireshold 

mV Dial Ratio 

Ref./lnst. __ .. ________ 1_~Q.Q.. ______ _ 

= 

Calibration perfornted i,J:i.th front of can centered and facing the source. 

Csl37""1. 9n1Cj_ (s/n:M565) 

Gr Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source. 

INSTRUMENT REC'D 
"AS FOUND READING" 

- \,.\()\)'.> ·-·····- ---·------···--

·-------\9.'l;L _____ _ 

__ '-:_\C>.\L__ ·-·- -----
__ \t;>_\O_ ------

___ d.,Q_(,) .. -----------
. -- ______ \.Qs.i_ _____ _ 

-~\Q-----·--·-·-·-------·---
_______ \? _______ - -
-~b____---·----------

__ __ _s ______ _ 

INSTRUMENT 
METER READING* 
'snw ___________ _ 

--·-··--~~"'!? .... __ _ 

_,,_.,_(>-"-----·---------------· 
----~<\.. ___________ _ 

-~-"--·-------------
----~ 

':'\_()_ ___ ·-··-·-·----------
_____ l~---- -----
--"-Q_ _________ _ 
_ __ :s_ ____ ·-·-·--·---

v 

•uncertainly within± 10o/o C.F. within± 20°/o ------·-·---------·-·--~25 Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

rnV 

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING' 

Digital 
Readout 

Log 
Scale 

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable !o U1e National Institute of S1andards and Technology, or to the calibration facilities of 

0H1er International Standards Organization mernbers, or tiave been derived from accepted values of natural physical constants or have been derived by the ratio type ot calibration techniques 

The c,1librat1on system conforms to the requirements of ANSI/NC SL Z540-1-1.994 and ANSI N323-1978 State of Texas Calibration License No. L0-1963 

Reference lnstrutnents and/or Sources: CJ 059 [] 280 [] 720 [_J 734 

60646 70897 734·10 E551 E552 [_J G112 [:;;JM565 S"394 

.lpha S/N [_~] Beta S/N 

::vr rn 500 SIN . 63<Jf):J. ['=] Oscifloscope S/N 

T!1:s cvt:hcaie sl18!I not ue reprcc!uce'j exr;ep: ;n full, witncui ti '3 written <•;)pr< ;;'Ji oi l.;.1d!un' Me2surernents, l,;c 

FOr;:M C2211 02i26/2C13 

781 []1131 []1616 [=J1686 [Js1os ["~]s?1?co 

S-1054 T-304 T879 [J T10081 CJ T10082 

Other 

[~VJ fV1ultimeter SIN . 

L~; 5719CO 

Y882 
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

1/14/2014 12:24:29 PM 17397 97290 21137

1/14/2014 12:24:30 PM 16379 97290 21137

1/14/2014 12:24:31 PM 18765 97290 21137

1/14/2014 12:24:32 PM 16661 97290 21137

1/14/2014 12:24:33 PM 16855 97290 21137

1/14/2014 12:24:34 PM 17653 97290 21137

1/14/2014 12:24:35 PM 15483 97290 21137

1/14/2014 12:24:36 PM 17160 97290 21137

1/14/2014 12:24:37 PM 17070 97290 21137

1/14/2014 12:24:38 PM 17167 97290 21137

1/14/2014 12:24:39 PM 17792 97290 21137

1/14/2014 12:24:40 PM 17108 97290 21137

1/14/2014 12:24:41 PM 15917 97290 21137

1/14/2014 12:24:42 PM 16909 97290 21137

1/14/2014 12:24:43 PM 17607 97290 21137

1/14/2014 12:24:44 PM 16882 97290 21137

1/14/2014 12:24:45 PM 17810 97290 21137

1/14/2014 12:30:40 PM 15475 97290 21137

1/14/2014 12:30:41 PM 15389 97290 21137

1/14/2014 12:30:42 PM 14497 97290 21137

1/14/2014 12:30:43 PM 15834 97290 21137

1/14/2014 12:30:44 PM 14878 97290 21137

1/14/2014 12:30:45 PM 14369 97290 21137

1/14/2014 12:30:46 PM 15502 97290 21137

1/14/2014 12:30:47 PM 14555 97290 21137

1/14/2014 12:30:48 PM 16658 97290 21137

1/14/2014 12:30:49 PM 16254 97290 21137

1/14/2014 12:30:50 PM 14533 97290 21137

1/14/2014 12:30:51 PM 13893 97290 21137

1/14/2014 12:30:52 PM 14453 97290 21137

1/14/2014 12:30:53 PM 15163 97290 21137

1/14/2014 12:30:54 PM 15041 97290 21137

1/14/2014 12:30:55 PM 15220 97290 21137

1/14/2014 12:30:56 PM 15050 97290 21137

1/14/2014 12:30:57 PM 14586 97290 21137

1/14/2014 12:30:58 PM 15346 97290 21137

1/14/2014 12:30:59 PM 15326 97290 21137

1/14/2014 12:31:00 PM 15441 97290 21137

1/14/2014 12:31:01 PM 14300 97290 21137

1/14/2014 12:31:02 PM 15515 97290 21137

1/14/2014 12:31:03 PM 14438 97290 21137

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

Page 1 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:31:04 PM 15129 97290 21137

1/14/2014 12:31:05 PM 15812 97290 21137

1/14/2014 12:31:06 PM 13853 97290 21137

1/14/2014 12:31:07 PM 15733 97290 21137

1/14/2014 12:31:08 PM 15333 97290 21137

1/14/2014 12:31:09 PM 15593 97290 21137

1/14/2014 12:31:10 PM 15328 97290 21137

1/14/2014 12:31:11 PM 12982 97290 21137

1/14/2014 12:31:12 PM 13475 97290 21137

1/14/2014 12:31:13 PM 14498 97290 21137

1/14/2014 12:31:14 PM 14964 97290 21137

1/14/2014 12:31:15 PM 14811 97290 21137

1/14/2014 12:31:16 PM 15762 97290 21137

1/14/2014 12:31:17 PM 14650 97290 21137

1/14/2014 12:31:18 PM 16052 97290 21137

1/14/2014 12:31:19 PM 15023 97290 21137

1/14/2014 12:31:20 PM 13775 97290 21137

1/14/2014 12:31:21 PM 13284 97290 21137

1/14/2014 12:31:22 PM 13701 97290 21137

1/14/2014 12:31:23 PM 13835 97290 21137

1/14/2014 12:31:24 PM 12968 97290 21137

1/14/2014 12:31:25 PM 13472 97290 21137

1/14/2014 12:31:26 PM 14678 97290 21137

1/14/2014 12:31:27 PM 13749 97290 21137

1/14/2014 12:31:28 PM 12947 97290 21137

1/14/2014 12:31:29 PM 15986 97290 21137

1/14/2014 12:31:30 PM 14406 97290 21137

1/14/2014 12:31:31 PM 15571 97290 21137

1/14/2014 12:31:32 PM 14752 97290 21137

1/14/2014 12:31:33 PM 15238 97290 21137

1/14/2014 12:31:34 PM 14669 97290 21137

1/14/2014 12:31:35 PM 14287 97290 21137

1/14/2014 12:31:36 PM 13831 97290 21137

1/14/2014 12:31:37 PM 15367 97290 21137

1/14/2014 12:31:38 PM 15272 97290 21137

1/14/2014 12:31:39 PM 14258 97290 21137

1/14/2014 12:31:40 PM 14244 97290 21137

1/14/2014 12:31:41 PM 15771 97290 21137

1/14/2014 12:31:42 PM 17202 97290 21137

1/14/2014 12:31:43 PM 15040 97290 21137

1/14/2014 12:31:44 PM 16570 97290 21137

Page 2 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:31:45 PM 17282 97290 21137

1/14/2014 12:31:46 PM 16230 97290 21137

1/14/2014 12:31:47 PM 15007 97290 21137

1/14/2014 12:31:48 PM 17282 97290 21137

1/14/2014 12:31:49 PM 16980 97290 21137

1/14/2014 12:31:50 PM 17115 97290 21137

1/14/2014 12:31:51 PM 16968 97290 21137

1/14/2014 12:31:52 PM 16722 97290 21137

1/14/2014 12:31:53 PM 17050 97290 21137

1/14/2014 12:31:54 PM 15812 97290 21137

1/14/2014 12:31:55 PM 16223 97290 21137

1/14/2014 12:31:56 PM 16085 97290 21137

1/14/2014 12:31:57 PM 17311 97290 21137

1/14/2014 12:31:58 PM 17167 97290 21137

1/14/2014 12:31:59 PM 16352 97290 21137

1/14/2014 12:32:00 PM 16418 97290 21137

1/14/2014 12:32:01 PM 17604 97290 21137

1/14/2014 12:32:02 PM 14691 97290 21137

1/14/2014 12:32:03 PM 16452 97290 21137

1/14/2014 12:32:04 PM 15033 97290 21137

1/14/2014 12:32:05 PM 16088 97290 21137

1/14/2014 12:32:06 PM 16562 97290 21137

1/14/2014 12:32:07 PM 14100 97290 21137

1/14/2014 12:32:08 PM 15795 97290 21137

1/14/2014 12:32:09 PM 14958 97290 21137

1/14/2014 12:32:10 PM 16429 97290 21137

1/14/2014 12:32:11 PM 15537 97290 21137

1/14/2014 12:32:12 PM 15584 97290 21137

1/14/2014 12:32:13 PM 15056 97290 21137

1/14/2014 12:32:14 PM 14294 97290 21137

1/14/2014 12:32:15 PM 14673 97290 21137

1/14/2014 12:32:16 PM 15068 97290 21137

1/14/2014 12:32:17 PM 15467 97290 21137

1/14/2014 12:32:18 PM 16736 97290 21137

1/14/2014 12:32:19 PM 15104 97290 21137

1/14/2014 12:32:20 PM 14696 97290 21137

1/14/2014 12:32:21 PM 14294 97290 21137

1/14/2014 12:32:22 PM 15543 97290 21137

1/14/2014 12:32:23 PM 14805 97290 21137

1/14/2014 12:32:24 PM 14021 97290 21137

1/14/2014 12:32:25 PM 15625 97290 21137

Page 3 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:32:26 PM 15786 97290 21137

1/14/2014 12:32:27 PM 16306 97290 21137

1/14/2014 12:32:28 PM 17336 97290 21137

1/14/2014 12:32:29 PM 16754 97290 21137

1/14/2014 12:32:30 PM 15258 97290 21137

1/14/2014 12:32:31 PM 17134 97290 21137

1/14/2014 12:32:32 PM 14543 97290 21137

1/14/2014 12:32:33 PM 16986 97290 21137

1/14/2014 12:32:34 PM 16456 97290 21137

1/14/2014 12:32:35 PM 17104 97290 21137

1/14/2014 12:32:36 PM 15196 97290 21137

1/14/2014 12:32:37 PM 15049 97290 21137

1/14/2014 12:32:38 PM 15282 97290 21137

1/14/2014 12:32:39 PM 15160 97290 21137

1/14/2014 12:32:40 PM 16600 97290 21137

1/14/2014 12:32:41 PM 15070 97290 21137

1/14/2014 12:32:42 PM 14717 97290 21137

1/14/2014 12:32:43 PM 15739 97290 21137

1/14/2014 12:32:44 PM 16834 97290 21137

1/14/2014 12:32:45 PM 16478 97290 21137

1/14/2014 12:32:46 PM 16179 97290 21137

1/14/2014 12:32:47 PM 16015 97290 21137

1/14/2014 12:32:48 PM 16573 97290 21137

1/14/2014 12:32:49 PM 16413 97290 21137

1/14/2014 12:32:50 PM 15623 97290 21137

1/14/2014 12:32:51 PM 14855 97290 21137

1/14/2014 12:32:52 PM 13734 97290 21137

1/14/2014 12:32:53 PM 15403 97290 21137

1/14/2014 12:32:54 PM 16451 97290 21137

1/14/2014 12:32:55 PM 16742 97290 21137

1/14/2014 12:32:56 PM 15495 97290 21137

1/14/2014 12:32:57 PM 15453 97290 21137

1/14/2014 12:32:58 PM 15623 97290 21137

1/14/2014 12:32:59 PM 17016 97290 21137

1/14/2014 12:33:00 PM 15924 97290 21137

1/14/2014 12:33:01 PM 15441 97290 21137

1/14/2014 12:33:02 PM 15650 97290 21137

1/14/2014 12:33:03 PM 17712 97290 21137

1/14/2014 12:33:04 PM 17628 97290 21137

1/14/2014 12:33:05 PM 16017 97290 21137

1/14/2014 12:33:06 PM 15764 97290 21137

Page 4 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:33:07 PM 16421 97290 21137

1/14/2014 12:33:08 PM 15355 97290 21137

1/14/2014 12:33:09 PM 15988 97290 21137

1/14/2014 12:33:10 PM 16957 97290 21137

1/14/2014 12:33:11 PM 15399 97290 21137

1/14/2014 12:33:12 PM 14859 97290 21137

1/14/2014 12:33:13 PM 14845 97290 21137

1/14/2014 12:33:14 PM 13941 97290 21137

1/14/2014 12:33:15 PM 14285 97290 21137

1/14/2014 12:33:16 PM 13831 97290 21137

1/14/2014 12:33:17 PM 14587 97290 21137

1/14/2014 12:33:18 PM 15587 97290 21137

1/14/2014 12:33:19 PM 14426 97290 21137

1/14/2014 12:33:20 PM 15276 97290 21137

1/14/2014 12:33:21 PM 14499 97290 21137

1/14/2014 12:33:22 PM 14754 97290 21137

1/14/2014 12:33:23 PM 14758 97290 21137

1/14/2014 12:33:24 PM 15269 97290 21137

1/14/2014 12:33:25 PM 14857 97290 21137

1/14/2014 12:33:26 PM 15114 97290 21137

1/14/2014 12:33:27 PM 14818 97290 21137

1/14/2014 12:33:28 PM 15944 97290 21137

1/14/2014 12:33:29 PM 17336 97290 21137

1/14/2014 12:33:30 PM 16964 97290 21137

1/14/2014 12:33:31 PM 16451 97290 21137

1/14/2014 12:33:32 PM 15302 97290 21137

1/14/2014 12:33:33 PM 15465 97290 21137

1/14/2014 12:33:34 PM 14756 97290 21137

1/14/2014 12:33:35 PM 14309 97290 21137

1/14/2014 12:33:36 PM 14017 97290 21137

1/14/2014 12:33:37 PM 14034 97290 21137

1/14/2014 12:33:38 PM 14278 97290 21137

1/14/2014 12:33:39 PM 14609 97290 21137

1/14/2014 12:34:17 PM 14778 97290 21137

1/14/2014 12:34:18 PM 14854 97290 21137

1/14/2014 12:34:19 PM 14543 97290 21137

1/14/2014 12:34:20 PM 14466 97290 21137

1/14/2014 12:34:21 PM 15316 97290 21137

1/14/2014 12:34:22 PM 13699 97290 21137

1/14/2014 12:34:23 PM 15394 97290 21137

1/14/2014 12:34:24 PM 15818 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:34:25 PM 14214 97290 21137

1/14/2014 12:34:26 PM 14323 97290 21137

1/14/2014 12:34:27 PM 14411 97290 21137

1/14/2014 12:34:28 PM 14492 97290 21137

1/14/2014 12:34:29 PM 13253 97290 21137

1/14/2014 12:34:30 PM 16243 97290 21137

1/14/2014 12:34:31 PM 16211 97290 21137

1/14/2014 12:34:32 PM 13172 97290 21137

1/14/2014 12:34:33 PM 14243 97290 21137

1/14/2014 12:34:34 PM 13460 97290 21137

1/14/2014 12:34:35 PM 14915 97290 21137

1/14/2014 12:34:36 PM 17018 97290 21137

1/14/2014 12:34:37 PM 14844 97290 21137

1/14/2014 12:34:38 PM 14541 97290 21137

1/14/2014 12:34:39 PM 12845 97290 21137

1/14/2014 12:34:40 PM 14311 97290 21137

1/14/2014 12:34:41 PM 12967 97290 21137

1/14/2014 12:34:42 PM 14012 97290 21137

1/14/2014 12:34:43 PM 14393 97290 21137

1/14/2014 12:34:44 PM 14998 97290 21137

1/14/2014 12:34:45 PM 16529 97290 21137

1/14/2014 12:34:46 PM 16492 97290 21137

1/14/2014 12:34:47 PM 16723 97290 21137

1/14/2014 12:34:48 PM 16521 97290 21137

1/14/2014 12:34:49 PM 14965 97290 21137

1/14/2014 12:34:50 PM 16281 97290 21137

1/14/2014 12:34:51 PM 16820 97290 21137

1/14/2014 12:34:52 PM 18275 97290 21137

1/14/2014 12:34:53 PM 16868 97290 21137

1/14/2014 12:34:54 PM 16277 97290 21137

1/14/2014 12:34:55 PM 16159 97290 21137

1/14/2014 12:34:56 PM 18709 97290 21137

1/14/2014 12:34:57 PM 18177 97290 21137

1/14/2014 12:34:58 PM 16094 97290 21137

1/14/2014 12:34:59 PM 16083 97290 21137

1/14/2014 12:35:00 PM 16770 97290 21137

1/14/2014 12:35:01 PM 17032 97290 21137

1/14/2014 12:35:02 PM 16528 97290 21137

1/14/2014 12:35:03 PM 15802 97290 21137

1/14/2014 12:35:04 PM 16670 97290 21137

1/14/2014 12:35:05 PM 15567 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:35:06 PM 15262 97290 21137

1/14/2014 12:35:07 PM 14525 97290 21137

1/14/2014 12:35:08 PM 16142 97290 21137

1/14/2014 12:35:09 PM 14122 97290 21137

1/14/2014 12:35:10 PM 16730 97290 21137

1/14/2014 12:35:11 PM 17112 97290 21137

1/14/2014 12:35:12 PM 17238 97290 21137

1/14/2014 12:35:13 PM 16549 97290 21137

1/14/2014 12:35:14 PM 17397 97290 21137

1/14/2014 12:35:15 PM 16349 97290 21137

1/14/2014 12:35:16 PM 16297 97290 21137

1/14/2014 12:35:17 PM 16374 97290 21137

1/14/2014 12:35:18 PM 17833 97290 21137

1/14/2014 12:35:19 PM 18198 97290 21137

1/14/2014 12:35:20 PM 17659 97290 21137

1/14/2014 12:35:21 PM 18004 97290 21137

1/14/2014 12:35:22 PM 17671 97290 21137

1/14/2014 12:35:23 PM 17047 97290 21137

1/14/2014 12:35:24 PM 16802 97290 21137

1/14/2014 12:35:25 PM 15990 97290 21137

1/14/2014 12:35:26 PM 16237 97290 21137

1/14/2014 12:35:27 PM 17409 97290 21137

1/14/2014 12:35:28 PM 18422 97290 21137

1/14/2014 12:35:29 PM 17115 97290 21137

1/14/2014 12:35:30 PM 16908 97290 21137

1/14/2014 12:35:31 PM 15297 97290 21137

1/14/2014 12:35:32 PM 15628 97290 21137

1/14/2014 12:35:33 PM 15093 97290 21137

1/14/2014 12:35:34 PM 15593 97290 21137

1/14/2014 12:35:35 PM 16828 97290 21137

1/14/2014 12:35:36 PM 18487 97290 21137

1/14/2014 12:35:37 PM 17761 97290 21137

1/14/2014 12:35:38 PM 17730 97290 21137

1/14/2014 12:35:39 PM 18142 97290 21137

1/14/2014 12:35:40 PM 17015 97290 21137

1/14/2014 12:35:41 PM 16494 97290 21137

1/14/2014 12:35:42 PM 17113 97290 21137

1/14/2014 12:35:43 PM 18768 97290 21137

1/14/2014 12:35:44 PM 17712 97290 21137

1/14/2014 12:35:45 PM 17568 97290 21137

1/14/2014 12:35:46 PM 18312 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:35:47 PM 17238 97290 21137

1/14/2014 12:35:48 PM 16639 97290 21137

1/14/2014 12:35:49 PM 18769 97290 21137

1/14/2014 12:35:50 PM 17952 97290 21137

1/14/2014 12:35:51 PM 17868 97290 21137

1/14/2014 12:35:52 PM 15807 97290 21137

1/14/2014 12:35:53 PM 16881 97290 21137

1/14/2014 12:35:54 PM 16790 97290 21137

1/14/2014 12:35:55 PM 18207 97290 21137

1/14/2014 12:35:56 PM 16012 97290 21137

1/14/2014 12:35:57 PM 18463 97290 21137

1/14/2014 12:35:58 PM 17875 97290 21137

1/14/2014 12:35:59 PM 16979 97290 21137

1/14/2014 12:36:00 PM 16844 97290 21137

1/14/2014 12:36:01 PM 16571 97290 21137

1/14/2014 12:36:02 PM 18092 97290 21137

1/14/2014 12:36:03 PM 17543 97290 21137

1/14/2014 12:36:04 PM 16925 97290 21137

1/14/2014 12:36:05 PM 19381 97290 21137

1/14/2014 12:36:06 PM 19425 97290 21137

1/14/2014 12:36:07 PM 18716 97290 21137

1/14/2014 12:36:08 PM 19139 97290 21137

1/14/2014 12:36:09 PM 17505 97290 21137

1/14/2014 12:36:10 PM 17546 97290 21137

1/14/2014 12:36:11 PM 17586 97290 21137

1/14/2014 12:36:12 PM 16636 97290 21137

1/14/2014 12:36:13 PM 15889 97290 21137

1/14/2014 12:36:14 PM 16272 97290 21137

1/14/2014 12:36:15 PM 15048 97290 21137

1/14/2014 12:36:16 PM 15222 97290 21137

1/14/2014 12:36:17 PM 15295 97290 21137

1/14/2014 12:36:18 PM 16874 97290 21137

1/14/2014 12:36:19 PM 15618 97290 21137

1/14/2014 12:36:20 PM 16234 97290 21137

1/14/2014 12:36:21 PM 15008 97290 21137

1/14/2014 12:36:22 PM 16022 97290 21137

1/14/2014 12:36:23 PM 15255 97290 21137

1/14/2014 12:36:24 PM 14673 97290 21137

1/14/2014 12:36:25 PM 15608 97290 21137

1/14/2014 12:36:26 PM 15332 97290 21137

1/14/2014 12:36:27 PM 13733 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:36:28 PM 12733 97290 21137

1/14/2014 12:36:29 PM 14643 97290 21137

1/14/2014 12:36:30 PM 14190 97290 21137

1/14/2014 12:36:31 PM 13237 97290 21137

1/14/2014 12:36:32 PM 13869 97290 21137

1/14/2014 12:36:33 PM 13577 97290 21137

1/14/2014 12:36:34 PM 12664 97290 21137

1/14/2014 12:36:35 PM 14056 97290 21137

1/14/2014 12:36:36 PM 14344 97290 21137

1/14/2014 12:36:37 PM 12556 97290 21137

1/14/2014 12:36:38 PM 11629 97290 21137

1/14/2014 12:36:39 PM 13077 97290 21137

1/14/2014 12:36:40 PM 12899 97290 21137

1/14/2014 12:36:41 PM 12525 97290 21137

1/14/2014 12:36:42 PM 13211 97290 21137

1/14/2014 12:36:43 PM 13952 97290 21137

1/14/2014 12:36:44 PM 13628 97290 21137

1/14/2014 12:36:45 PM 12167 97290 21137

1/14/2014 12:36:46 PM 12521 97290 21137

1/14/2014 12:36:47 PM 13540 97290 21137

1/14/2014 12:36:48 PM 11695 97290 21137

1/14/2014 12:36:49 PM 12223 97290 21137

1/14/2014 12:36:50 PM 12476 97290 21137

1/14/2014 12:36:51 PM 11219 97290 21137

1/14/2014 12:36:52 PM 11864 97290 21137

1/14/2014 12:36:53 PM 13106 97290 21137

1/14/2014 12:36:54 PM 13116 97290 21137

1/14/2014 12:36:55 PM 12669 97290 21137

1/14/2014 12:36:56 PM 13517 97290 21137

1/14/2014 12:36:57 PM 11719 97290 21137

1/14/2014 12:36:58 PM 11209 97290 21137

1/14/2014 12:36:59 PM 11592 97290 21137

1/14/2014 12:37:00 PM 12918 97290 21137

1/14/2014 12:37:01 PM 13429 97290 21137

1/14/2014 12:37:02 PM 14007 97290 21137

1/14/2014 12:37:03 PM 12772 97290 21137

1/14/2014 12:37:04 PM 14173 97290 21137

1/14/2014 12:37:05 PM 11823 97290 21137

1/14/2014 12:37:06 PM 11685 97290 21137

1/14/2014 12:37:07 PM 11501 97290 21137

1/14/2014 12:37:08 PM 13015 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:37:09 PM 12974 97290 21137

1/14/2014 12:37:10 PM 13113 97290 21137

1/14/2014 12:37:11 PM 13178 97290 21137

1/14/2014 12:37:12 PM 13644 97290 21137

1/14/2014 12:37:13 PM 12861 97290 21137

1/14/2014 12:37:14 PM 13235 97290 21137

1/14/2014 12:37:15 PM 12218 97290 21137

1/14/2014 12:37:16 PM 13314 97290 21137

1/14/2014 12:37:17 PM 13108 97290 21137

1/14/2014 12:37:18 PM 12757 97290 21137

1/14/2014 12:37:19 PM 13899 97290 21137

1/14/2014 12:37:20 PM 11724 97290 21137

1/14/2014 12:37:21 PM 12741 97290 21137

1/14/2014 12:37:22 PM 12845 97290 21137

1/14/2014 12:37:23 PM 13561 97290 21137

1/14/2014 12:37:24 PM 12390 97290 21137

1/14/2014 12:37:25 PM 13027 97290 21137

1/14/2014 12:37:26 PM 12617 97290 21137

1/14/2014 12:37:27 PM 13084 97290 21137

1/14/2014 12:37:28 PM 13891 97290 21137

1/14/2014 12:37:29 PM 15472 97290 21137

1/14/2014 12:37:30 PM 16168 97290 21137

1/14/2014 12:37:31 PM 15622 97290 21137

1/14/2014 12:37:32 PM 16535 97290 21137

1/14/2014 12:37:33 PM 18953 97290 21137

1/14/2014 12:37:34 PM 16348 97290 21137

1/14/2014 12:37:35 PM 17317 97290 21137

1/14/2014 12:37:36 PM 16419 97290 21137

1/14/2014 12:37:37 PM 16314 97290 21137

1/14/2014 12:37:38 PM 16918 97290 21137

1/14/2014 12:37:39 PM 17069 97290 21137

1/14/2014 12:37:40 PM 17527 97290 21137

1/14/2014 12:37:41 PM 16591 97290 21137

1/14/2014 12:37:42 PM 17857 97290 21137

1/14/2014 12:37:43 PM 17154 97290 21137

1/14/2014 12:37:44 PM 16798 97290 21137

1/14/2014 12:37:45 PM 15299 97290 21137

1/14/2014 12:37:46 PM 17445 97290 21137

1/14/2014 12:37:47 PM 16331 97290 21137

1/14/2014 12:37:48 PM 15812 97290 21137

1/14/2014 12:37:49 PM 15443 97290 21137

Page 10 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:37:50 PM 14600 97290 21137

1/14/2014 12:37:51 PM 14180 97290 21137

1/14/2014 12:37:52 PM 15395 97290 21137

1/14/2014 12:37:53 PM 14678 97290 21137

1/14/2014 12:37:54 PM 13119 97290 21137

1/14/2014 12:37:55 PM 15220 97290 21137

1/14/2014 12:37:56 PM 14275 97290 21137

1/14/2014 12:37:57 PM 15238 97290 21137

1/14/2014 12:37:58 PM 13799 97290 21137

1/14/2014 12:37:59 PM 14310 97290 21137

1/14/2014 12:38:00 PM 13297 97290 21137

1/14/2014 12:38:01 PM 14814 97290 21137

1/14/2014 12:38:02 PM 14533 97290 21137

1/14/2014 12:38:03 PM 12873 97290 21137

1/14/2014 12:38:04 PM 14138 97290 21137

1/14/2014 12:38:05 PM 14634 97290 21137

1/14/2014 12:38:06 PM 15838 97290 21137

1/14/2014 12:38:07 PM 14279 97290 21137

1/14/2014 12:38:08 PM 14220 97290 21137

1/14/2014 12:38:09 PM 14175 97290 21137

1/14/2014 12:38:10 PM 12663 97290 21137

1/14/2014 12:38:11 PM 12285 97290 21137

1/14/2014 12:38:12 PM 13271 97290 21137

1/14/2014 12:38:13 PM 14028 97290 21137

1/14/2014 12:38:14 PM 14034 97290 21137

1/14/2014 12:38:15 PM 15404 97290 21137

1/14/2014 12:38:16 PM 13661 97290 21137

1/14/2014 12:38:17 PM 14005 97290 21137

1/14/2014 12:38:18 PM 13941 97290 21137

1/14/2014 12:38:19 PM 16445 97290 21137

1/14/2014 12:38:20 PM 15991 97290 21137

1/14/2014 12:38:21 PM 13687 97290 21137

1/14/2014 12:38:22 PM 12872 97290 21137

1/14/2014 12:38:23 PM 13838 97290 21137

1/14/2014 12:38:24 PM 13149 97290 21137

1/14/2014 12:38:25 PM 13217 97290 21137

1/14/2014 12:38:26 PM 13594 97290 21137

1/14/2014 12:38:27 PM 13808 97290 21137

1/14/2014 12:38:28 PM 12962 97290 21137

1/14/2014 12:38:29 PM 12690 97290 21137

1/14/2014 12:38:30 PM 13792 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:38:31 PM 14818 97290 21137

1/14/2014 12:38:32 PM 15074 97290 21137

1/14/2014 12:38:33 PM 14658 97290 21137

1/14/2014 12:38:34 PM 14644 97290 21137

1/14/2014 12:38:35 PM 15391 97290 21137

1/14/2014 12:38:36 PM 14017 97290 21137

1/14/2014 12:38:37 PM 14784 97290 21137

1/14/2014 12:38:38 PM 14736 97290 21137

1/14/2014 12:38:39 PM 16044 97290 21137

1/14/2014 12:38:40 PM 16431 97290 21137

1/14/2014 12:38:41 PM 16587 97290 21137

1/14/2014 12:38:42 PM 16357 97290 21137

1/14/2014 12:38:43 PM 17079 97290 21137

1/14/2014 12:38:44 PM 16659 97290 21137

1/14/2014 12:38:45 PM 17155 97290 21137

1/14/2014 12:38:46 PM 18358 97290 21137

1/14/2014 12:38:47 PM 16949 97290 21137

1/14/2014 12:38:48 PM 17887 97290 21137

1/14/2014 12:38:49 PM 18691 97290 21137

1/14/2014 12:38:50 PM 18562 97290 21137

1/14/2014 12:38:51 PM 17450 97290 21137

1/14/2014 12:38:52 PM 18282 97290 21137

1/14/2014 12:38:53 PM 18550 97290 21137

1/14/2014 12:38:54 PM 18767 97290 21137

1/14/2014 12:38:55 PM 19121 97290 21137

1/14/2014 12:38:56 PM 19000 97290 21137

1/14/2014 12:38:57 PM 19450 97290 21137

1/14/2014 12:38:58 PM 20492 97290 21137

1/14/2014 12:38:59 PM 20243 97290 21137

1/14/2014 12:39:00 PM 18920 97290 21137

1/14/2014 12:39:01 PM 19790 97290 21137

1/14/2014 12:39:02 PM 18177 97290 21137

1/14/2014 12:39:03 PM 17594 97290 21137

1/14/2014 12:39:04 PM 17538 97290 21137

1/14/2014 12:39:05 PM 19204 97290 21137

1/14/2014 12:39:06 PM 17731 97290 21137

1/14/2014 12:39:07 PM 18622 97290 21137

1/14/2014 12:39:08 PM 17645 97290 21137

1/14/2014 12:39:09 PM 18481 97290 21137

1/14/2014 12:39:10 PM 17820 97290 21137

1/14/2014 12:39:11 PM 19155 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:39:12 PM 19368 97290 21137

1/14/2014 12:39:13 PM 18222 97290 21137

1/14/2014 12:39:14 PM 18835 97290 21137

1/14/2014 12:39:15 PM 18449 97290 21137

1/14/2014 12:39:16 PM 19882 97290 21137

1/14/2014 12:39:17 PM 19340 97290 21137

1/14/2014 12:39:18 PM 20255 97290 21137

1/14/2014 12:39:19 PM 18533 97290 21137

1/14/2014 12:39:20 PM 19243 97290 21137

1/14/2014 12:39:21 PM 18161 97290 21137

1/14/2014 12:39:22 PM 19480 97290 21137

1/14/2014 12:39:23 PM 17890 97290 21137

1/14/2014 12:39:24 PM 18992 97290 21137

1/14/2014 12:39:25 PM 18068 97290 21137

1/14/2014 12:39:26 PM 18047 97290 21137

1/14/2014 12:39:27 PM 18851 97290 21137

1/14/2014 12:39:28 PM 18243 97290 21137

1/14/2014 12:39:29 PM 18120 97290 21137

1/14/2014 12:39:30 PM 18570 97290 21137

1/14/2014 12:39:31 PM 18802 97290 21137

1/14/2014 12:39:32 PM 19190 97290 21137

1/14/2014 12:39:33 PM 18507 97290 21137

1/14/2014 12:39:34 PM 18217 97290 21137

1/14/2014 12:39:35 PM 19434 97290 21137

1/14/2014 12:39:36 PM 17788 97290 21137

1/14/2014 12:39:37 PM 18457 97290 21137

1/14/2014 12:39:38 PM 19314 97290 21137

1/14/2014 12:39:39 PM 18688 97290 21137

1/14/2014 12:39:40 PM 17722 97290 21137

1/14/2014 12:39:41 PM 19070 97290 21137

1/14/2014 12:39:42 PM 18747 97290 21137

1/14/2014 12:39:43 PM 19237 97290 21137

1/14/2014 12:39:44 PM 19449 97290 21137

1/14/2014 12:39:45 PM 19742 97290 21137

1/14/2014 12:39:46 PM 18855 97290 21137

1/14/2014 12:39:47 PM 18633 97290 21137

1/14/2014 12:39:48 PM 17858 97290 21137

1/14/2014 12:39:49 PM 18894 97290 21137

1/14/2014 12:39:50 PM 17863 97290 21137

1/14/2014 12:39:51 PM 18206 97290 21137

1/14/2014 12:39:52 PM 17901 97290 21137

Page 13 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:39:53 PM 18605 97290 21137

1/14/2014 12:39:54 PM 18661 97290 21137

1/14/2014 12:39:55 PM 19395 97290 21137

1/14/2014 12:39:56 PM 18648 97290 21137

1/14/2014 12:39:57 PM 18642 97290 21137

1/14/2014 12:39:58 PM 16240 97290 21137

1/14/2014 12:39:59 PM 19270 97290 21137

1/14/2014 12:40:00 PM 18077 97290 21137

1/14/2014 12:40:01 PM 17509 97290 21137

1/14/2014 12:40:02 PM 19077 97290 21137

1/14/2014 12:40:03 PM 17879 97290 21137

1/14/2014 12:40:04 PM 17220 97290 21137

1/14/2014 12:40:05 PM 18825 97290 21137

1/14/2014 12:40:06 PM 17876 97290 21137

1/14/2014 12:40:07 PM 19049 97290 21137

1/14/2014 12:40:08 PM 17692 97290 21137

1/14/2014 12:40:09 PM 19363 97290 21137

1/14/2014 12:40:10 PM 17200 97290 21137

1/14/2014 12:40:11 PM 17560 97290 21137

1/14/2014 12:40:12 PM 17380 97290 21137

1/14/2014 12:40:13 PM 18415 97290 21137

1/14/2014 12:40:14 PM 17623 97290 21137

1/14/2014 12:40:15 PM 16256 97290 21137

1/14/2014 12:40:16 PM 16754 97290 21137

1/14/2014 12:40:17 PM 17808 97290 21137

1/14/2014 12:40:18 PM 17232 97290 21137

1/14/2014 12:40:19 PM 18438 97290 21137

1/14/2014 12:40:20 PM 17179 97290 21137

1/14/2014 12:40:21 PM 19114 97290 21137

1/14/2014 12:40:22 PM 18248 97290 21137

1/14/2014 12:40:23 PM 16262 97290 21137

1/14/2014 12:40:24 PM 17625 97290 21137

1/14/2014 12:40:25 PM 18476 97290 21137

1/14/2014 12:40:26 PM 20249 97290 21137

1/14/2014 12:40:27 PM 19312 97290 21137

1/14/2014 12:40:28 PM 18208 97290 21137

1/14/2014 12:40:29 PM 17422 97290 21137

1/14/2014 12:40:30 PM 19265 97290 21137

1/14/2014 12:40:31 PM 19546 97290 21137

1/14/2014 12:40:32 PM 18176 97290 21137

1/14/2014 12:40:33 PM 17114 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:40:34 PM 18438 97290 21137

1/14/2014 12:40:35 PM 20029 97290 21137

1/14/2014 12:40:36 PM 19467 97290 21137

1/14/2014 12:40:37 PM 17407 97290 21137

1/14/2014 12:40:38 PM 18061 97290 21137

1/14/2014 12:40:39 PM 19545 97290 21137

1/14/2014 12:40:40 PM 19076 97290 21137

1/14/2014 12:40:41 PM 19919 97290 21137

1/14/2014 12:40:42 PM 18960 97290 21137

1/14/2014 12:40:43 PM 15780 97290 21137

1/14/2014 12:40:44 PM 17295 97290 21137

1/14/2014 12:40:45 PM 16953 97290 21137

1/14/2014 12:40:46 PM 17678 97290 21137

1/14/2014 12:40:47 PM 18729 97290 21137

1/14/2014 12:40:48 PM 19022 97290 21137

1/14/2014 12:40:49 PM 18495 97290 21137

1/14/2014 12:40:50 PM 18843 97290 21137

1/14/2014 12:40:51 PM 20281 97290 21137

1/14/2014 12:40:52 PM 17790 97290 21137

1/14/2014 12:40:53 PM 18307 97290 21137

1/14/2014 12:40:54 PM 17867 97290 21137

1/14/2014 12:40:55 PM 17546 97290 21137

1/14/2014 12:40:56 PM 18996 97290 21137

1/14/2014 12:40:57 PM 19269 97290 21137

1/14/2014 12:40:58 PM 18737 97290 21137

1/14/2014 12:40:59 PM 17944 97290 21137

1/14/2014 12:41:00 PM 18616 97290 21137

1/14/2014 12:41:01 PM 18634 97290 21137

1/14/2014 12:41:02 PM 17678 97290 21137

1/14/2014 12:41:03 PM 17799 97290 21137

1/14/2014 12:41:04 PM 21520 97290 21137

1/14/2014 12:41:05 PM 18880 97290 21137

1/14/2014 12:41:06 PM 19150 97290 21137

1/14/2014 12:41:07 PM 18887 97290 21137

1/14/2014 12:41:08 PM 19031 97290 21137

1/14/2014 12:41:09 PM 18528 97290 21137

1/14/2014 12:41:10 PM 20412 97290 21137

1/14/2014 12:41:11 PM 19743 97290 21137

1/14/2014 12:41:12 PM 18135 97290 21137

1/14/2014 12:41:13 PM 18723 97290 21137

1/14/2014 12:41:14 PM 18031 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:41:15 PM 17737 97290 21137

1/14/2014 12:41:16 PM 19974 97290 21137

1/14/2014 12:41:17 PM 18343 97290 21137

1/14/2014 12:41:18 PM 17906 97290 21137

1/14/2014 12:41:19 PM 16386 97290 21137

1/14/2014 12:41:20 PM 15046 97290 21137

1/14/2014 12:41:21 PM 13811 97290 21137

1/14/2014 12:41:22 PM 14523 97290 21137

1/14/2014 12:41:23 PM 15690 97290 21137

1/14/2014 12:41:24 PM 15382 97290 21137

1/14/2014 12:41:25 PM 13295 97290 21137

1/14/2014 12:41:26 PM 12684 97290 21137

1/14/2014 12:41:27 PM 12231 97290 21137

1/14/2014 12:41:28 PM 13047 97290 21137

1/14/2014 12:41:29 PM 14542 97290 21137

1/14/2014 12:41:30 PM 12875 97290 21137

1/14/2014 12:41:31 PM 13628 97290 21137

1/14/2014 12:41:32 PM 14177 97290 21137

1/14/2014 12:41:33 PM 13504 97290 21137

1/14/2014 12:41:34 PM 15766 97290 21137

1/14/2014 12:41:35 PM 15191 97290 21137

1/14/2014 12:41:36 PM 13668 97290 21137

1/14/2014 12:41:37 PM 15627 97290 21137

1/14/2014 12:41:38 PM 13476 97290 21137

1/14/2014 12:41:39 PM 13959 97290 21137

1/14/2014 12:41:40 PM 14259 97290 21137

1/14/2014 12:41:41 PM 14365 97290 21137

1/14/2014 12:41:42 PM 13071 97290 21137

1/14/2014 12:41:43 PM 13047 97290 21137

1/14/2014 12:41:44 PM 13072 97290 21137

1/14/2014 12:41:45 PM 13648 97290 21137

1/14/2014 12:41:46 PM 14332 97290 21137

1/14/2014 12:41:47 PM 13753 97290 21137

1/14/2014 12:41:48 PM 13878 97290 21137

1/14/2014 12:41:49 PM 13969 97290 21137

1/14/2014 12:41:50 PM 14952 97290 21137

1/14/2014 12:41:51 PM 13578 97290 21137

1/14/2014 12:41:52 PM 14674 97290 21137

1/14/2014 12:41:53 PM 15188 97290 21137

1/14/2014 12:41:54 PM 13487 97290 21137

1/14/2014 12:41:55 PM 15251 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:41:56 PM 17643 97290 21137

1/14/2014 12:41:57 PM 15330 97290 21137

1/14/2014 12:41:58 PM 17242 97290 21137

1/14/2014 12:41:59 PM 15590 97290 21137

1/14/2014 12:42:00 PM 15477 97290 21137

1/14/2014 12:42:01 PM 14579 97290 21137

1/14/2014 12:42:02 PM 16125 97290 21137

1/14/2014 12:42:03 PM 16511 97290 21137

1/14/2014 12:42:04 PM 16367 97290 21137

1/14/2014 12:42:05 PM 16811 97290 21137

1/14/2014 12:42:06 PM 15333 97290 21137

1/14/2014 12:42:07 PM 14783 97290 21137

1/14/2014 12:42:08 PM 14135 97290 21137

1/14/2014 12:42:09 PM 13914 97290 21137

1/14/2014 12:42:10 PM 14368 97290 21137

1/14/2014 12:42:11 PM 14602 97290 21137

1/14/2014 12:42:12 PM 14570 97290 21137

1/14/2014 12:42:13 PM 16152 97290 21137

1/14/2014 12:42:14 PM 14718 97290 21137

1/14/2014 12:42:15 PM 14599 97290 21137

1/14/2014 12:42:16 PM 13369 97290 21137

1/14/2014 12:42:17 PM 15402 97290 21137

1/14/2014 12:42:18 PM 15400 97290 21137

1/14/2014 12:42:19 PM 14290 97290 21137

1/14/2014 12:42:20 PM 14642 97290 21137

1/14/2014 12:42:21 PM 14700 97290 21137

1/14/2014 12:42:22 PM 14535 97290 21137

1/14/2014 12:42:23 PM 16173 97290 21137

1/14/2014 12:42:24 PM 16343 97290 21137

1/14/2014 12:42:25 PM 14856 97290 21137

1/14/2014 12:42:26 PM 14844 97290 21137

1/14/2014 12:42:27 PM 15051 97290 21137

1/14/2014 12:42:28 PM 14742 97290 21137

1/14/2014 12:42:29 PM 15355 97290 21137

1/14/2014 12:42:30 PM 15809 97290 21137

1/14/2014 12:42:31 PM 13912 97290 21137

1/14/2014 12:42:32 PM 13498 97290 21137

1/14/2014 12:42:33 PM 13364 97290 21137

1/14/2014 12:42:34 PM 13181 97290 21137

1/14/2014 12:42:35 PM 12835 97290 21137

1/14/2014 12:42:36 PM 12988 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:42:37 PM 13357 97290 21137

1/14/2014 12:42:38 PM 14589 97290 21137

1/14/2014 12:42:39 PM 13817 97290 21137

1/14/2014 12:42:40 PM 14344 97290 21137

1/14/2014 12:42:41 PM 13726 97290 21137

1/14/2014 12:42:42 PM 16451 97290 21137

1/14/2014 12:42:43 PM 15513 97290 21137

1/14/2014 12:42:44 PM 15698 97290 21137

1/14/2014 12:42:45 PM 14844 97290 21137

1/14/2014 12:42:46 PM 14781 97290 21137

1/14/2014 12:42:47 PM 15635 97290 21137

1/14/2014 12:42:48 PM 15878 97290 21137

1/14/2014 12:42:49 PM 15939 97290 21137

1/14/2014 12:42:50 PM 17785 97290 21137

1/14/2014 12:42:51 PM 17196 97290 21137

1/14/2014 12:42:52 PM 16389 97290 21137

1/14/2014 12:42:53 PM 15647 97290 21137

1/14/2014 12:42:54 PM 17081 97290 21137

1/14/2014 12:42:55 PM 16180 97290 21137

1/14/2014 12:42:56 PM 16765 97290 21137

1/14/2014 12:42:57 PM 16941 97290 21137

1/14/2014 12:42:58 PM 16685 97290 21137

1/14/2014 12:42:59 PM 16981 97290 21137

1/14/2014 12:43:00 PM 16905 97290 21137

1/14/2014 12:43:01 PM 17336 97290 21137

1/14/2014 12:43:02 PM 16274 97290 21137

1/14/2014 12:43:03 PM 14658 97290 21137

1/14/2014 12:43:04 PM 15814 97290 21137

1/14/2014 12:43:05 PM 15173 97290 21137

1/14/2014 12:43:06 PM 16483 97290 21137

1/14/2014 12:43:07 PM 15551 97290 21137

1/14/2014 12:43:08 PM 16517 97290 21137

1/14/2014 12:43:09 PM 15949 97290 21137

1/14/2014 12:43:10 PM 15567 97290 21137

1/14/2014 12:43:11 PM 17482 97290 21137

1/14/2014 12:43:12 PM 15800 97290 21137

1/14/2014 12:43:13 PM 15110 97290 21137

1/14/2014 12:43:14 PM 15267 97290 21137

1/14/2014 12:43:15 PM 15667 97290 21137

1/14/2014 12:43:16 PM 15916 97290 21137

1/14/2014 12:43:17 PM 14719 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:43:18 PM 16579 97290 21137

1/14/2014 12:43:19 PM 16295 97290 21137

1/14/2014 12:43:20 PM 16793 97290 21137

1/14/2014 12:43:21 PM 16678 97290 21137

1/14/2014 12:43:22 PM 17069 97290 21137

1/14/2014 12:43:23 PM 15637 97290 21137

1/14/2014 12:43:24 PM 14589 97290 21137

1/14/2014 12:43:25 PM 15737 97290 21137

1/14/2014 12:43:26 PM 16294 97290 21137

1/14/2014 12:43:27 PM 14723 97290 21137

1/14/2014 12:43:28 PM 14601 97290 21137

1/14/2014 12:43:29 PM 16400 97290 21137

1/14/2014 12:43:30 PM 14990 97290 21137

1/14/2014 12:43:31 PM 16497 97290 21137

1/14/2014 12:43:32 PM 16154 97290 21137

1/14/2014 12:43:33 PM 16038 97290 21137

1/14/2014 12:43:34 PM 16099 97290 21137

1/14/2014 12:43:35 PM 16354 97290 21137

1/14/2014 12:43:36 PM 17618 97290 21137

1/14/2014 12:43:37 PM 18384 97290 21137

1/14/2014 12:43:38 PM 15606 97290 21137

1/14/2014 12:43:39 PM 14281 97290 21137

1/14/2014 12:43:40 PM 16320 97290 21137

1/14/2014 12:43:41 PM 15570 97290 21137

1/14/2014 12:43:42 PM 16972 97290 21137

1/14/2014 12:43:43 PM 16003 97290 21137

1/14/2014 12:43:44 PM 16511 97290 21137

1/14/2014 12:43:45 PM 15437 97290 21137

1/14/2014 12:43:46 PM 15998 97290 21137

1/14/2014 12:43:47 PM 16144 97290 21137

1/14/2014 12:43:48 PM 15916 97290 21137

1/14/2014 12:43:49 PM 16219 97290 21137

1/14/2014 12:43:50 PM 15604 97290 21137

1/14/2014 12:43:51 PM 15121 97290 21137

1/14/2014 12:43:52 PM 14880 97290 21137

1/14/2014 12:43:53 PM 14100 97290 21137

1/14/2014 12:43:54 PM 15495 97290 21137

1/14/2014 12:43:55 PM 15423 97290 21137

1/14/2014 12:43:56 PM 15586 97290 21137

1/14/2014 12:43:57 PM 14876 97290 21137

1/14/2014 12:43:58 PM 15629 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:43:59 PM 15067 97290 21137

1/14/2014 12:44:00 PM 13036 97290 21137

1/14/2014 12:44:01 PM 13429 97290 21137

1/14/2014 12:44:02 PM 12327 97290 21137

1/14/2014 12:44:03 PM 12652 97290 21137

1/14/2014 12:44:04 PM 13603 97290 21137

1/14/2014 12:44:05 PM 12070 97290 21137

1/14/2014 12:44:06 PM 13127 97290 21137

1/14/2014 12:44:07 PM 13091 97290 21137

1/14/2014 12:44:08 PM 13443 97290 21137

1/14/2014 12:44:09 PM 11520 97290 21137

1/14/2014 12:44:10 PM 13020 97290 21137

1/14/2014 12:44:11 PM 13185 97290 21137

1/14/2014 12:44:12 PM 11906 97290 21137

1/14/2014 12:44:13 PM 13146 97290 21137

1/14/2014 12:44:14 PM 12016 97290 21137

1/14/2014 12:44:15 PM 11434 97290 21137

1/14/2014 12:44:16 PM 12068 97290 21137

1/14/2014 12:44:17 PM 11867 97290 21137

1/14/2014 12:44:18 PM 12116 97290 21137

1/14/2014 12:44:19 PM 12329 97290 21137

1/14/2014 12:44:20 PM 12802 97290 21137

1/14/2014 12:44:21 PM 14900 97290 21137

1/14/2014 12:44:22 PM 14555 97290 21137

1/14/2014 12:44:23 PM 14498 97290 21137

1/14/2014 12:44:24 PM 14244 97290 21137

1/14/2014 12:44:25 PM 14931 97290 21137

1/14/2014 12:44:26 PM 15882 97290 21137

1/14/2014 12:44:27 PM 14650 97290 21137

1/14/2014 12:44:28 PM 14702 97290 21137

1/14/2014 12:44:29 PM 14925 97290 21137

1/14/2014 12:44:30 PM 15221 97290 21137

1/14/2014 12:44:31 PM 14905 97290 21137

1/14/2014 12:44:32 PM 15996 97290 21137

1/14/2014 12:44:33 PM 15579 97290 21137

1/14/2014 12:44:34 PM 15414 97290 21137

1/14/2014 12:44:35 PM 15673 97290 21137

1/14/2014 12:44:36 PM 15528 97290 21137

1/14/2014 12:44:37 PM 17172 97290 21137

1/14/2014 12:44:38 PM 15663 97290 21137

1/14/2014 12:44:39 PM 14475 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:44:40 PM 15408 97290 21137

1/14/2014 12:44:41 PM 15162 97290 21137

1/14/2014 12:44:42 PM 17080 97290 21137

1/14/2014 12:44:43 PM 16060 97290 21137

1/14/2014 12:44:44 PM 16465 97290 21137

1/14/2014 12:44:45 PM 15876 97290 21137

1/14/2014 12:44:46 PM 15489 97290 21137

1/14/2014 12:44:47 PM 15812 97290 21137

1/14/2014 12:44:48 PM 16073 97290 21137

1/14/2014 12:44:49 PM 14308 97290 21137

1/14/2014 12:44:50 PM 13537 97290 21137

1/14/2014 12:44:51 PM 14574 97290 21137

1/14/2014 12:44:52 PM 13573 97290 21137

1/14/2014 12:44:53 PM 14733 97290 21137

1/14/2014 12:44:54 PM 13523 97290 21137

1/14/2014 12:44:55 PM 15500 97290 21137

1/14/2014 12:44:56 PM 16865 97290 21137

1/14/2014 12:44:57 PM 16036 97290 21137

1/14/2014 12:44:58 PM 13789 97290 21137

1/14/2014 12:44:59 PM 14607 97290 21137

1/14/2014 12:45:00 PM 15502 97290 21137

1/14/2014 12:45:01 PM 15245 97290 21137

1/14/2014 12:45:02 PM 16471 97290 21137

1/14/2014 12:45:03 PM 15427 97290 21137

1/14/2014 12:45:04 PM 15977 97290 21137

1/14/2014 12:45:05 PM 15334 97290 21137

1/14/2014 12:45:06 PM 13673 97290 21137

1/14/2014 12:45:07 PM 14698 97290 21137

1/14/2014 12:45:08 PM 15674 97290 21137

1/14/2014 12:45:09 PM 14568 97290 21137

1/14/2014 12:45:10 PM 15942 97290 21137

1/14/2014 12:45:11 PM 14695 97290 21137

1/14/2014 12:45:12 PM 13827 97290 21137

1/14/2014 12:45:13 PM 15708 97290 21137

1/14/2014 12:45:14 PM 16077 97290 21137

1/14/2014 12:45:15 PM 16109 97290 21137

1/14/2014 12:45:16 PM 17047 97290 21137

1/14/2014 12:45:17 PM 15691 97290 21137

1/14/2014 12:45:18 PM 15382 97290 21137

1/14/2014 12:45:19 PM 15755 97290 21137

1/14/2014 12:45:20 PM 15969 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:45:21 PM 15212 97290 21137

1/14/2014 12:45:22 PM 15893 97290 21137

1/14/2014 12:45:23 PM 15853 97290 21137

1/14/2014 12:45:24 PM 15843 97290 21137

1/14/2014 12:45:25 PM 15870 97290 21137

1/14/2014 12:45:26 PM 15397 97290 21137

1/14/2014 12:45:27 PM 15849 97290 21137

1/14/2014 12:45:28 PM 15602 97290 21137

1/14/2014 12:45:29 PM 16050 97290 21137

1/14/2014 12:45:30 PM 16852 97290 21137

1/14/2014 12:45:31 PM 16093 97290 21137

1/14/2014 12:45:32 PM 14373 97290 21137

1/14/2014 12:45:33 PM 15323 97290 21137

1/14/2014 12:45:34 PM 14741 97290 21137

1/14/2014 12:45:35 PM 15972 97290 21137

1/14/2014 12:45:36 PM 16863 97290 21137

1/14/2014 12:45:37 PM 15525 97290 21137

1/14/2014 12:45:38 PM 13991 97290 21137

1/14/2014 12:45:39 PM 15858 97290 21137

1/14/2014 12:45:40 PM 15724 97290 21137

1/14/2014 12:45:41 PM 14731 97290 21137

1/14/2014 12:45:42 PM 15412 97290 21137

1/14/2014 12:45:43 PM 14233 97290 21137

1/14/2014 12:45:44 PM 14478 97290 21137

1/14/2014 12:45:45 PM 14869 97290 21137

1/14/2014 12:45:46 PM 15057 97290 21137

1/14/2014 12:45:47 PM 16064 97290 21137

1/14/2014 12:45:48 PM 15236 97290 21137

1/14/2014 12:45:49 PM 13259 97290 21137

1/14/2014 12:45:50 PM 13484 97290 21137

1/14/2014 12:45:51 PM 14501 97290 21137

1/14/2014 12:45:52 PM 13885 97290 21137

1/14/2014 12:45:53 PM 13251 97290 21137

1/14/2014 12:45:54 PM 13782 97290 21137

1/14/2014 12:45:55 PM 14155 97290 21137

1/14/2014 12:45:56 PM 13559 97290 21137

1/14/2014 12:45:57 PM 12269 97290 21137

1/14/2014 12:45:58 PM 11377 97290 21137

1/14/2014 12:45:59 PM 11124 97290 21137

1/14/2014 12:46:00 PM 14181 97290 21137

1/14/2014 12:46:01 PM 13595 97290 21137

Page 22 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:46:02 PM 13268 97290 21137

1/14/2014 12:46:03 PM 13577 97290 21137

1/14/2014 12:46:04 PM 14254 97290 21137

1/14/2014 12:46:05 PM 11813 97290 21137

1/14/2014 12:46:06 PM 12673 97290 21137

1/14/2014 12:46:07 PM 11508 97290 21137

1/14/2014 12:46:08 PM 14307 97290 21137

1/14/2014 12:46:09 PM 14586 97290 21137

1/14/2014 12:46:10 PM 13696 97290 21137

1/14/2014 12:46:11 PM 14464 97290 21137

1/14/2014 12:46:12 PM 14476 97290 21137

1/14/2014 12:46:13 PM 14149 97290 21137

1/14/2014 12:46:14 PM 15807 97290 21137

1/14/2014 12:46:15 PM 15442 97290 21137

1/14/2014 12:46:16 PM 15320 97290 21137

1/14/2014 12:46:17 PM 16040 97290 21137

1/14/2014 12:46:18 PM 15770 97290 21137

1/14/2014 12:46:19 PM 15792 97290 21137

1/14/2014 12:46:20 PM 15408 97290 21137

1/14/2014 12:46:21 PM 16182 97290 21137

1/14/2014 12:46:22 PM 14575 97290 21137

1/14/2014 12:46:23 PM 15764 97290 21137

1/14/2014 12:46:24 PM 15281 97290 21137

1/14/2014 12:46:25 PM 16900 97290 21137

1/14/2014 12:46:26 PM 17605 97290 21137

1/14/2014 12:46:27 PM 17511 97290 21137

1/14/2014 12:46:28 PM 15537 97290 21137

1/14/2014 12:46:29 PM 17474 97290 21137

1/14/2014 12:46:30 PM 16398 97290 21137

1/14/2014 12:46:31 PM 16339 97290 21137

1/14/2014 12:46:32 PM 18634 97290 21137

1/14/2014 12:46:33 PM 16328 97290 21137

1/14/2014 12:46:34 PM 16982 97290 21137

1/14/2014 12:46:35 PM 15495 97290 21137

1/14/2014 12:46:36 PM 15693 97290 21137

1/14/2014 12:46:37 PM 16793 97290 21137

1/14/2014 12:46:38 PM 14848 97290 21137

1/14/2014 12:46:39 PM 14572 97290 21137

1/14/2014 12:46:40 PM 15103 97290 21137

1/14/2014 12:46:41 PM 15325 97290 21137

1/14/2014 12:46:42 PM 16041 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:46:43 PM 15800 97290 21137

1/14/2014 12:46:44 PM 16160 97290 21137

1/14/2014 12:46:45 PM 15470 97290 21137

1/14/2014 12:46:46 PM 15627 97290 21137

1/14/2014 12:46:47 PM 15817 97290 21137

1/14/2014 12:46:48 PM 14904 97290 21137

1/14/2014 12:46:49 PM 17016 97290 21137

1/14/2014 12:46:50 PM 16614 97290 21137

1/14/2014 12:46:51 PM 15703 97290 21137

1/14/2014 12:46:52 PM 16526 97290 21137

1/14/2014 12:46:53 PM 16341 97290 21137

1/14/2014 12:46:54 PM 16445 97290 21137

1/14/2014 12:46:55 PM 13711 97290 21137

1/14/2014 12:46:56 PM 15187 97290 21137

1/14/2014 12:46:57 PM 16907 97290 21137

1/14/2014 12:46:58 PM 15656 97290 21137

1/14/2014 12:46:59 PM 15914 97290 21137

1/14/2014 12:47:00 PM 16098 97290 21137

1/14/2014 12:47:01 PM 14884 97290 21137

1/14/2014 12:47:02 PM 16261 97290 21137

1/14/2014 12:47:03 PM 14445 97290 21137

1/14/2014 12:47:04 PM 15941 97290 21137

1/14/2014 12:47:05 PM 14995 97290 21137

1/14/2014 12:47:06 PM 16769 97290 21137

1/14/2014 12:47:07 PM 15202 97290 21137

1/14/2014 12:47:08 PM 14060 97290 21137

1/14/2014 12:47:09 PM 13895 97290 21137

1/14/2014 12:47:10 PM 15173 97290 21137

1/14/2014 12:47:11 PM 17563 97290 21137

1/14/2014 12:47:12 PM 15581 97290 21137

1/14/2014 12:47:13 PM 15025 97290 21137

1/14/2014 12:47:14 PM 15996 97290 21137

1/14/2014 12:47:15 PM 16539 97290 21137

1/14/2014 12:47:16 PM 15234 97290 21137

1/14/2014 12:47:17 PM 16048 97290 21137

1/14/2014 12:47:18 PM 15142 97290 21137

1/14/2014 12:47:19 PM 16295 97290 21137

1/14/2014 12:47:20 PM 16013 97290 21137

1/14/2014 12:47:21 PM 16033 97290 21137

1/14/2014 12:47:22 PM 17028 97290 21137

1/14/2014 12:47:23 PM 15387 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:47:24 PM 14856 97290 21137

1/14/2014 12:47:25 PM 15984 97290 21137

1/14/2014 12:47:26 PM 16536 97290 21137

1/14/2014 12:47:27 PM 14544 97290 21137

1/14/2014 12:47:28 PM 14436 97290 21137

1/14/2014 12:47:29 PM 15189 97290 21137

1/14/2014 12:47:30 PM 16037 97290 21137

1/14/2014 12:47:31 PM 16639 97290 21137

1/14/2014 12:47:32 PM 18199 97290 21137

1/14/2014 12:47:33 PM 17090 97290 21137

1/14/2014 12:47:34 PM 16692 97290 21137

1/14/2014 12:47:35 PM 15693 97290 21137

1/14/2014 12:47:36 PM 15293 97290 21137

1/14/2014 12:47:37 PM 16033 97290 21137

1/14/2014 12:47:38 PM 17268 97290 21137

1/14/2014 12:47:39 PM 15837 97290 21137

1/14/2014 12:47:40 PM 13019 97290 21137

1/14/2014 12:47:41 PM 14445 97290 21137

1/14/2014 12:47:42 PM 16451 97290 21137

1/14/2014 12:47:43 PM 15722 97290 21137

1/14/2014 12:47:44 PM 16440 97290 21137

1/14/2014 12:47:45 PM 15480 97290 21137

1/14/2014 12:47:46 PM 16170 97290 21137

1/14/2014 12:47:47 PM 14392 97290 21137

1/14/2014 12:47:48 PM 15268 97290 21137

1/14/2014 12:47:49 PM 14767 97290 21137

1/14/2014 12:47:50 PM 16561 97290 21137

1/14/2014 12:47:51 PM 14760 97290 21137

1/14/2014 12:47:52 PM 15390 97290 21137

1/14/2014 12:47:53 PM 14857 97290 21137

1/14/2014 12:47:54 PM 15384 97290 21137

1/14/2014 12:47:55 PM 16866 97290 21137

1/14/2014 12:47:56 PM 15286 97290 21137

1/14/2014 12:47:57 PM 14891 97290 21137

1/14/2014 12:47:58 PM 15663 97290 21137

1/14/2014 12:47:59 PM 16725 97290 21137

1/14/2014 12:48:00 PM 15611 97290 21137

1/14/2014 12:48:01 PM 15813 97290 21137

1/14/2014 12:48:02 PM 14393 97290 21137

1/14/2014 12:48:03 PM 13468 97290 21137

1/14/2014 12:48:04 PM 15397 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:48:05 PM 15879 97290 21137

1/14/2014 12:48:06 PM 15909 97290 21137

1/14/2014 12:48:07 PM 14087 97290 21137

1/14/2014 12:48:08 PM 14363 97290 21137

1/14/2014 12:48:09 PM 15040 97290 21137

1/14/2014 12:48:10 PM 14680 97290 21137

1/14/2014 12:48:11 PM 13780 97290 21137

1/14/2014 12:48:12 PM 15385 97290 21137

1/14/2014 12:48:13 PM 15816 97290 21137

1/14/2014 12:48:14 PM 16254 97290 21137

1/14/2014 12:48:15 PM 15013 97290 21137

1/14/2014 12:48:16 PM 15033 97290 21137

1/14/2014 12:48:17 PM 15668 97290 21137

1/14/2014 12:48:18 PM 16727 97290 21137

1/14/2014 12:48:19 PM 14891 97290 21137

1/14/2014 12:48:20 PM 15693 97290 21137

1/14/2014 12:48:21 PM 15713 97290 21137

1/14/2014 12:48:22 PM 15478 97290 21137

1/14/2014 12:48:23 PM 15839 97290 21137

1/14/2014 12:48:24 PM 14430 97290 21137

1/14/2014 12:48:25 PM 14977 97290 21137

1/14/2014 12:48:26 PM 15264 97290 21137

1/14/2014 12:48:27 PM 15096 97290 21137

1/14/2014 12:48:28 PM 14784 97290 21137

1/14/2014 12:48:29 PM 14256 97290 21137

1/14/2014 12:48:30 PM 15114 97290 21137

1/14/2014 12:48:31 PM 13828 97290 21137

1/14/2014 12:48:32 PM 15247 97290 21137

1/14/2014 12:48:33 PM 14161 97290 21137

1/14/2014 12:48:34 PM 15360 97290 21137

1/14/2014 12:48:35 PM 12720 97290 21137

1/14/2014 12:48:36 PM 13950 97290 21137

1/14/2014 12:48:37 PM 13807 97290 21137

1/14/2014 12:48:38 PM 14522 97290 21137

1/14/2014 12:48:39 PM 14340 97290 21137

1/14/2014 12:48:40 PM 13125 97290 21137

1/14/2014 12:48:41 PM 12821 97290 21137

1/14/2014 12:48:42 PM 13165 97290 21137

1/14/2014 12:48:43 PM 13731 97290 21137

1/14/2014 12:48:44 PM 12732 97290 21137

1/14/2014 12:48:45 PM 12543 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:48:46 PM 12705 97290 21137

1/14/2014 12:48:47 PM 12596 97290 21137

1/14/2014 12:48:48 PM 13289 97290 21137

1/14/2014 12:48:49 PM 13672 97290 21137

1/14/2014 12:48:50 PM 13018 97290 21137

1/14/2014 12:48:51 PM 13604 97290 21137

1/14/2014 12:48:52 PM 11951 97290 21137

1/14/2014 12:48:53 PM 11867 97290 21137

1/14/2014 12:48:54 PM 15206 97290 21137

1/14/2014 12:48:55 PM 13761 97290 21137

1/14/2014 12:48:56 PM 14570 97290 21137

1/14/2014 12:48:57 PM 14772 97290 21137

1/14/2014 12:48:58 PM 15273 97290 21137

1/14/2014 12:48:59 PM 13628 97290 21137

1/14/2014 12:49:00 PM 13907 97290 21137

1/14/2014 12:49:01 PM 14426 97290 21137

1/14/2014 12:49:02 PM 14376 97290 21137

1/14/2014 12:49:03 PM 14064 97290 21137

1/14/2014 12:49:04 PM 14256 97290 21137

1/14/2014 12:49:05 PM 15684 97290 21137

1/14/2014 12:49:06 PM 15711 97290 21137

1/14/2014 12:49:07 PM 15567 97290 21137

1/14/2014 12:49:08 PM 15352 97290 21137

1/14/2014 12:49:09 PM 15598 97290 21137

1/14/2014 12:49:10 PM 16169 97290 21137

1/14/2014 12:49:11 PM 14902 97290 21137

1/14/2014 12:49:12 PM 15065 97290 21137

1/14/2014 12:49:13 PM 14356 97290 21137

1/14/2014 12:49:14 PM 14149 97290 21137

1/14/2014 12:49:15 PM 13887 97290 21137

1/14/2014 12:49:16 PM 16162 97290 21137

1/14/2014 12:49:17 PM 15260 97290 21137

1/14/2014 12:49:18 PM 15215 97290 21137

1/14/2014 12:49:19 PM 15743 97290 21137

1/14/2014 12:49:20 PM 15726 97290 21137

1/14/2014 12:49:21 PM 15211 97290 21137

1/14/2014 12:49:22 PM 16162 97290 21137

1/14/2014 12:49:23 PM 15980 97290 21137

1/14/2014 12:49:24 PM 15695 97290 21137

1/14/2014 12:49:25 PM 14633 97290 21137

1/14/2014 12:49:26 PM 17098 97290 21137

Page 27 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:49:27 PM 14984 97290 21137

1/14/2014 12:49:28 PM 16346 97290 21137

1/14/2014 12:49:29 PM 16056 97290 21137

1/14/2014 12:49:30 PM 16614 97290 21137

1/14/2014 12:49:31 PM 15373 97290 21137

1/14/2014 12:49:32 PM 14943 97290 21137

1/14/2014 12:49:33 PM 15075 97290 21137

1/14/2014 12:49:34 PM 15228 97290 21137

1/14/2014 12:49:35 PM 14637 97290 21137

1/14/2014 12:49:36 PM 12959 97290 21137

1/14/2014 12:49:37 PM 13710 97290 21137

1/14/2014 12:49:38 PM 15907 97290 21137

1/14/2014 12:49:39 PM 16906 97290 21137

1/14/2014 12:49:40 PM 15536 97290 21137

1/14/2014 12:49:41 PM 14744 97290 21137

1/14/2014 12:49:42 PM 17516 97290 21137

1/14/2014 12:49:43 PM 15389 97290 21137

1/14/2014 12:49:44 PM 16867 97290 21137

1/14/2014 12:49:45 PM 14686 97290 21137

1/14/2014 12:49:46 PM 15191 97290 21137

1/14/2014 12:49:47 PM 14838 97290 21137

1/14/2014 12:49:48 PM 15229 97290 21137

1/14/2014 12:49:49 PM 15237 97290 21137

1/14/2014 12:49:50 PM 15749 97290 21137

1/14/2014 12:49:51 PM 15907 97290 21137

1/14/2014 12:49:52 PM 15766 97290 21137

1/14/2014 12:49:53 PM 14591 97290 21137

1/14/2014 12:49:54 PM 14868 97290 21137

1/14/2014 12:49:55 PM 14397 97290 21137

1/14/2014 12:49:56 PM 14339 97290 21137

1/14/2014 12:49:57 PM 15735 97290 21137

1/14/2014 12:49:58 PM 15033 97290 21137

1/14/2014 12:49:59 PM 15518 97290 21137

1/14/2014 12:50:00 PM 14889 97290 21137

1/14/2014 12:50:01 PM 14252 97290 21137

1/14/2014 12:50:02 PM 16613 97290 21137

1/14/2014 12:50:03 PM 15703 97290 21137

1/14/2014 12:50:04 PM 15776 97290 21137

1/14/2014 12:50:05 PM 14864 97290 21137

1/14/2014 12:50:06 PM 14936 97290 21137

1/14/2014 12:50:07 PM 16124 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:50:08 PM 15341 97290 21137

1/14/2014 12:50:09 PM 14785 97290 21137

1/14/2014 12:50:10 PM 15966 97290 21137

1/14/2014 12:50:11 PM 15451 97290 21137

1/14/2014 12:50:12 PM 14122 97290 21137

1/14/2014 12:50:13 PM 13700 97290 21137

1/14/2014 12:50:14 PM 14795 97290 21137

1/14/2014 12:50:15 PM 15308 97290 21137

1/14/2014 12:50:16 PM 15887 97290 21137

1/14/2014 12:50:17 PM 12821 97290 21137

1/14/2014 12:50:18 PM 15531 97290 21137

1/14/2014 12:50:19 PM 15951 97290 21137

1/14/2014 12:50:20 PM 15507 97290 21137

1/14/2014 12:50:21 PM 14377 97290 21137

1/14/2014 12:50:22 PM 14724 97290 21137

1/14/2014 12:50:23 PM 14661 97290 21137

1/14/2014 12:50:24 PM 14315 97290 21137

1/14/2014 12:50:25 PM 14198 97290 21137

1/14/2014 12:50:26 PM 14109 97290 21137

1/14/2014 12:50:27 PM 15857 97290 21137

1/14/2014 12:50:28 PM 14884 97290 21137

1/14/2014 12:50:29 PM 13561 97290 21137

1/14/2014 12:50:30 PM 15180 97290 21137

1/14/2014 12:50:31 PM 14895 97290 21137

1/14/2014 12:50:32 PM 15303 97290 21137

1/14/2014 12:50:33 PM 14116 97290 21137

1/14/2014 12:50:34 PM 15019 97290 21137

1/14/2014 12:50:35 PM 14134 97290 21137

1/14/2014 12:50:36 PM 15263 97290 21137

1/14/2014 12:50:37 PM 14676 97290 21137

1/14/2014 12:50:38 PM 14529 97290 21137

1/14/2014 12:50:39 PM 15482 97290 21137

1/14/2014 12:50:40 PM 15060 97290 21137

1/14/2014 12:50:41 PM 15225 97290 21137

1/14/2014 12:50:42 PM 13136 97290 21137

1/14/2014 12:50:43 PM 12884 97290 21137

1/14/2014 12:50:44 PM 13481 97290 21137

1/14/2014 12:50:45 PM 14380 97290 21137

1/14/2014 12:50:46 PM 14995 97290 21137

1/14/2014 12:50:47 PM 15628 97290 21137

1/14/2014 12:50:48 PM 14797 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:50:49 PM 13719 97290 21137

1/14/2014 12:50:50 PM 13929 97290 21137

1/14/2014 12:50:51 PM 14522 97290 21137

1/14/2014 12:50:52 PM 14820 97290 21137

1/14/2014 12:50:53 PM 14805 97290 21137

1/14/2014 12:50:54 PM 13811 97290 21137

1/14/2014 12:50:55 PM 14853 97290 21137

1/14/2014 12:50:56 PM 14363 97290 21137

1/14/2014 12:50:57 PM 13610 97290 21137

1/14/2014 12:50:58 PM 13272 97290 21137

1/14/2014 12:50:59 PM 14388 97290 21137

1/14/2014 12:51:00 PM 13317 97290 21137

1/14/2014 12:51:01 PM 13529 97290 21137

1/14/2014 12:51:02 PM 13912 97290 21137

1/14/2014 12:51:03 PM 13918 97290 21137

1/14/2014 12:51:04 PM 16679 97290 21137

1/14/2014 12:51:05 PM 14640 97290 21137

1/14/2014 12:51:06 PM 13770 97290 21137

1/14/2014 12:51:07 PM 15832 97290 21137

1/14/2014 12:51:08 PM 15508 97290 21137

1/14/2014 12:51:09 PM 15427 97290 21137

1/14/2014 12:51:10 PM 16186 97290 21137

1/14/2014 12:51:11 PM 14696 97290 21137

1/14/2014 12:51:12 PM 15344 97290 21137

1/14/2014 12:51:13 PM 13736 97290 21137

1/14/2014 12:51:14 PM 15404 97290 21137

1/14/2014 12:51:15 PM 15521 97290 21137

1/14/2014 12:51:16 PM 15520 97290 21137

1/14/2014 12:51:17 PM 16030 97290 21137

1/14/2014 12:51:18 PM 15047 97290 21137

1/14/2014 12:51:19 PM 15881 97290 21137

1/14/2014 12:51:20 PM 15640 97290 21137

1/14/2014 12:51:21 PM 16570 97290 21137

1/14/2014 12:51:22 PM 15662 97290 21137

1/14/2014 12:51:23 PM 17295 97290 21137

1/14/2014 12:51:24 PM 15453 97290 21137

1/14/2014 12:51:25 PM 14183 97290 21137

1/14/2014 12:51:26 PM 14226 97290 21137

1/14/2014 12:51:27 PM 14296 97290 21137

1/14/2014 12:51:28 PM 15664 97290 21137

1/14/2014 12:51:29 PM 15676 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:51:30 PM 14959 97290 21137

1/14/2014 12:51:31 PM 16009 97290 21137

1/14/2014 12:51:32 PM 14682 97290 21137

1/14/2014 12:51:33 PM 14770 97290 21137

1/14/2014 12:51:34 PM 16292 97290 21137

1/14/2014 12:51:35 PM 15233 97290 21137

1/14/2014 12:51:36 PM 15236 97290 21137

1/14/2014 12:51:37 PM 15269 97290 21137

1/14/2014 12:51:38 PM 16927 97290 21137

1/14/2014 12:51:39 PM 15061 97290 21137

1/14/2014 12:51:40 PM 15465 97290 21137

1/14/2014 12:51:41 PM 14246 97290 21137

1/14/2014 12:51:42 PM 14601 97290 21137

1/14/2014 12:51:43 PM 14390 97290 21137

1/14/2014 12:51:44 PM 14817 97290 21137

1/14/2014 12:51:45 PM 14594 97290 21137

1/14/2014 12:51:46 PM 15018 97290 21137

1/14/2014 12:51:47 PM 15784 97290 21137

1/14/2014 12:51:48 PM 14776 97290 21137

1/14/2014 12:51:49 PM 14614 97290 21137

1/14/2014 12:51:50 PM 15203 97290 21137

1/14/2014 12:51:51 PM 15291 97290 21137

1/14/2014 12:51:52 PM 15492 97290 21137

1/14/2014 12:51:53 PM 15813 97290 21137

1/14/2014 12:51:54 PM 15173 97290 21137

1/14/2014 12:51:55 PM 15583 97290 21137

1/14/2014 12:51:56 PM 14871 97290 21137

1/14/2014 12:51:57 PM 14804 97290 21137

1/14/2014 12:51:58 PM 13901 97290 21137

1/14/2014 12:51:59 PM 13885 97290 21137

1/14/2014 12:52:00 PM 14511 97290 21137

1/14/2014 12:52:01 PM 15207 97290 21137

1/14/2014 12:52:02 PM 15592 97290 21137

1/14/2014 12:52:03 PM 15238 97290 21137

1/14/2014 12:52:04 PM 14519 97290 21137

1/14/2014 12:52:05 PM 15240 97290 21137

1/14/2014 12:52:06 PM 13980 97290 21137

1/14/2014 12:52:07 PM 13785 97290 21137

1/14/2014 12:52:08 PM 15056 97290 21137

1/14/2014 12:52:09 PM 14444 97290 21137

1/14/2014 12:52:10 PM 14831 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:52:11 PM 16577 97290 21137

1/14/2014 12:52:12 PM 14014 97290 21137

1/14/2014 12:52:13 PM 13673 97290 21137

1/14/2014 12:52:14 PM 15538 97290 21137

1/14/2014 12:52:15 PM 15824 97290 21137

1/14/2014 12:52:16 PM 15356 97290 21137

1/14/2014 12:52:17 PM 15029 97290 21137

1/14/2014 12:52:18 PM 14737 97290 21137

1/14/2014 12:52:19 PM 14094 97290 21137

1/14/2014 12:52:20 PM 15673 97290 21137

1/14/2014 12:52:21 PM 14178 97290 21137

1/14/2014 12:52:22 PM 14254 97290 21137

1/14/2014 12:52:23 PM 14933 97290 21137

1/14/2014 12:52:24 PM 14053 97290 21137

1/14/2014 12:52:25 PM 13173 97290 21137

1/14/2014 12:52:26 PM 14393 97290 21137

1/14/2014 12:52:27 PM 14938 97290 21137

1/14/2014 12:52:28 PM 14984 97290 21137

1/14/2014 12:52:29 PM 13556 97290 21137

1/14/2014 12:52:30 PM 15179 97290 21137

1/14/2014 12:52:31 PM 16034 97290 21137

1/14/2014 12:52:32 PM 15528 97290 21137

1/14/2014 12:52:33 PM 14202 97290 21137

1/14/2014 12:52:34 PM 14980 97290 21137

1/14/2014 12:52:35 PM 14515 97290 21137

1/14/2014 12:52:36 PM 14788 97290 21137

1/14/2014 12:52:37 PM 15607 97290 21137

1/14/2014 12:52:38 PM 15841 97290 21137

1/14/2014 12:52:39 PM 14820 97290 21137

1/14/2014 12:52:40 PM 14265 97290 21137

1/14/2014 12:52:41 PM 14636 97290 21137

1/14/2014 12:52:42 PM 14219 97290 21137

1/14/2014 12:52:43 PM 13815 97290 21137

1/14/2014 12:52:44 PM 13143 97290 21137

1/14/2014 12:52:45 PM 16485 97290 21137

1/14/2014 12:52:46 PM 14891 97290 21137

1/14/2014 12:52:47 PM 13413 97290 21137

1/14/2014 12:52:48 PM 14873 97290 21137

1/14/2014 12:52:49 PM 14308 97290 21137

1/14/2014 12:52:50 PM 13837 97290 21137

1/14/2014 12:52:51 PM 13539 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:52:52 PM 14664 97290 21137

1/14/2014 12:52:53 PM 14706 97290 21137

1/14/2014 12:52:54 PM 16396 97290 21137

1/14/2014 12:52:55 PM 15919 97290 21137

1/14/2014 12:52:56 PM 15949 97290 21137

1/14/2014 12:52:57 PM 15987 97290 21137

1/14/2014 12:52:58 PM 14377 97290 21137

1/14/2014 12:52:59 PM 14634 97290 21137

1/14/2014 12:53:00 PM 13648 97290 21137

1/14/2014 12:53:01 PM 13222 97290 21137

1/14/2014 12:53:02 PM 14255 97290 21137

1/14/2014 12:53:03 PM 14963 97290 21137

1/14/2014 12:53:04 PM 14781 97290 21137

1/14/2014 12:53:05 PM 14255 97290 21137

1/14/2014 12:53:06 PM 15413 97290 21137

1/14/2014 12:53:07 PM 14863 97290 21137

1/14/2014 12:53:08 PM 14576 97290 21137

1/14/2014 12:53:09 PM 12674 97290 21137

1/14/2014 12:53:10 PM 14418 97290 21137

1/14/2014 12:53:11 PM 14854 97290 21137

1/14/2014 12:53:12 PM 14903 97290 21137

1/14/2014 12:53:13 PM 15966 97290 21137

1/14/2014 12:53:14 PM 15481 97290 21137

1/14/2014 12:53:15 PM 14970 97290 21137

1/14/2014 12:53:16 PM 13432 97290 21137

1/14/2014 12:53:17 PM 14038 97290 21137

1/14/2014 12:53:18 PM 14519 97290 21137

1/14/2014 12:53:19 PM 14310 97290 21137

1/14/2014 12:53:20 PM 13447 97290 21137

1/14/2014 12:53:21 PM 14251 97290 21137

1/14/2014 12:53:22 PM 16042 97290 21137

1/14/2014 12:53:23 PM 15170 97290 21137

1/14/2014 12:53:24 PM 14652 97290 21137

1/14/2014 12:53:25 PM 14733 97290 21137

1/14/2014 12:53:26 PM 14213 97290 21137

1/14/2014 12:53:27 PM 15193 97290 21137

1/14/2014 12:53:28 PM 14658 97290 21137

1/14/2014 12:53:29 PM 15274 97290 21137

1/14/2014 12:53:30 PM 14558 97290 21137

1/14/2014 12:53:31 PM 14679 97290 21137

1/14/2014 12:53:32 PM 14410 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:53:33 PM 14462 97290 21137

1/14/2014 12:53:34 PM 14565 97290 21137

1/14/2014 12:53:35 PM 15491 97290 21137

1/14/2014 12:53:36 PM 15153 97290 21137

1/14/2014 12:53:37 PM 16718 97290 21137

1/14/2014 12:53:38 PM 16389 97290 21137

1/14/2014 12:53:39 PM 15227 97290 21137

1/14/2014 12:53:40 PM 14906 97290 21137

1/14/2014 12:53:41 PM 15576 97290 21137

1/14/2014 12:53:42 PM 13704 97290 21137

1/14/2014 12:53:43 PM 15216 97290 21137

1/14/2014 12:53:44 PM 15954 97290 21137

1/14/2014 12:53:45 PM 14518 97290 21137

1/14/2014 12:53:46 PM 14969 97290 21137

1/14/2014 12:53:47 PM 14752 97290 21137

1/14/2014 12:53:48 PM 14128 97290 21137

1/14/2014 12:53:49 PM 14872 97290 21137

1/14/2014 12:53:50 PM 15688 97290 21137

1/14/2014 12:53:51 PM 14242 97290 21137

1/14/2014 12:53:52 PM 15350 97290 21137

1/14/2014 12:53:53 PM 15717 97290 21137

1/14/2014 12:53:54 PM 15269 97290 21137

1/14/2014 12:53:55 PM 15847 97290 21137

1/14/2014 12:53:56 PM 16381 97290 21137

1/14/2014 12:53:57 PM 15015 97290 21137

1/14/2014 12:53:58 PM 15213 97290 21137

1/14/2014 12:53:59 PM 14423 97290 21137

1/14/2014 12:54:00 PM 14886 97290 21137

1/14/2014 12:54:01 PM 16501 97290 21137

1/14/2014 12:54:02 PM 17325 97290 21137

1/14/2014 12:54:03 PM 16361 97290 21137

1/14/2014 12:54:04 PM 15460 97290 21137

1/14/2014 12:54:05 PM 15595 97290 21137

1/14/2014 12:54:06 PM 14188 97290 21137

1/14/2014 12:54:07 PM 15187 97290 21137

1/14/2014 12:54:08 PM 15916 97290 21137

1/14/2014 12:54:09 PM 15439 97290 21137

1/14/2014 12:54:10 PM 13819 97290 21137

1/14/2014 12:54:11 PM 14345 97290 21137

1/14/2014 12:54:12 PM 15826 97290 21137

1/14/2014 12:54:13 PM 16346 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:54:14 PM 16146 97290 21137

1/14/2014 12:54:15 PM 14926 97290 21137

1/14/2014 12:54:16 PM 15101 97290 21137

1/14/2014 12:54:17 PM 14245 97290 21137

1/14/2014 12:54:18 PM 15381 97290 21137

1/14/2014 12:54:19 PM 16355 97290 21137

1/14/2014 12:54:20 PM 15188 97290 21137

1/14/2014 12:54:21 PM 14957 97290 21137

1/14/2014 12:54:22 PM 15019 97290 21137

1/14/2014 12:54:23 PM 13804 97290 21137

1/14/2014 12:54:24 PM 16561 97290 21137

1/14/2014 12:54:25 PM 16320 97290 21137

1/14/2014 12:54:26 PM 15810 97290 21137

1/14/2014 12:54:27 PM 15952 97290 21137

1/14/2014 12:54:28 PM 14396 97290 21137

1/14/2014 12:54:29 PM 14939 97290 21137

1/14/2014 12:54:30 PM 13755 97290 21137

1/14/2014 12:54:31 PM 14088 97290 21137

1/14/2014 12:54:32 PM 13902 97290 21137

1/14/2014 12:54:33 PM 14935 97290 21137

1/14/2014 12:54:34 PM 13664 97290 21137

1/14/2014 12:54:35 PM 15536 97290 21137

1/14/2014 12:54:36 PM 14204 97290 21137

1/14/2014 12:54:37 PM 15401 97290 21137

1/14/2014 12:54:38 PM 14740 97290 21137

1/14/2014 12:54:39 PM 13795 97290 21137

1/14/2014 12:54:40 PM 14278 97290 21137

1/14/2014 12:54:41 PM 14729 97290 21137

1/14/2014 12:54:42 PM 14632 97290 21137

1/14/2014 12:54:43 PM 15208 97290 21137

1/14/2014 12:54:44 PM 14572 97290 21137

1/14/2014 12:54:45 PM 14743 97290 21137

1/14/2014 12:54:46 PM 15535 97290 21137

1/14/2014 12:54:47 PM 15584 97290 21137

1/14/2014 12:54:48 PM 14966 97290 21137

1/14/2014 12:54:49 PM 14061 97290 21137

1/14/2014 12:54:50 PM 15305 97290 21137

1/14/2014 12:54:51 PM 14806 97290 21137

1/14/2014 12:54:52 PM 15083 97290 21137

1/14/2014 12:54:53 PM 13540 97290 21137

1/14/2014 12:54:54 PM 14035 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:54:55 PM 14578 97290 21137

1/14/2014 12:54:56 PM 15074 97290 21137

1/14/2014 12:54:57 PM 15678 97290 21137

1/14/2014 12:54:58 PM 15109 97290 21137

1/14/2014 12:54:59 PM 15327 97290 21137

1/14/2014 12:55:00 PM 15112 97290 21137

1/14/2014 12:55:01 PM 15778 97290 21137

1/14/2014 12:55:02 PM 15464 97290 21137

1/14/2014 12:55:03 PM 16436 97290 21137

1/14/2014 12:55:04 PM 16469 97290 21137

1/14/2014 12:55:05 PM 16267 97290 21137

1/14/2014 12:55:06 PM 15646 97290 21137

1/14/2014 12:55:07 PM 15131 97290 21137

1/14/2014 12:55:08 PM 15213 97290 21137

1/14/2014 12:55:09 PM 13193 97290 21137

1/14/2014 12:55:10 PM 14668 97290 21137

1/14/2014 12:55:11 PM 14857 97290 21137

1/14/2014 12:55:12 PM 15864 97290 21137

1/14/2014 12:55:13 PM 16866 97290 21137

1/14/2014 12:55:14 PM 14386 97290 21137

1/14/2014 12:55:15 PM 15236 97290 21137

1/14/2014 12:55:16 PM 14279 97290 21137

1/14/2014 12:55:17 PM 15300 97290 21137

1/14/2014 12:55:18 PM 15585 97290 21137

1/14/2014 12:55:19 PM 14936 97290 21137

1/14/2014 12:55:20 PM 13424 97290 21137

1/14/2014 12:55:21 PM 13496 97290 21137

1/14/2014 12:55:22 PM 17264 97290 21137

1/14/2014 12:55:23 PM 17036 97290 21137

1/14/2014 12:55:24 PM 15209 97290 21137

1/14/2014 12:55:25 PM 14032 97290 21137

1/14/2014 12:55:26 PM 13948 97290 21137

1/14/2014 12:55:27 PM 15337 97290 21137

1/14/2014 12:55:28 PM 13884 97290 21137

1/14/2014 12:55:29 PM 14391 97290 21137

1/14/2014 12:55:30 PM 13977 97290 21137

1/14/2014 12:55:31 PM 14444 97290 21137

1/14/2014 12:55:32 PM 15251 97290 21137

1/14/2014 12:55:33 PM 14522 97290 21137

1/14/2014 12:55:34 PM 16980 97290 21137

1/14/2014 12:55:35 PM 15765 97290 21137

Page 36 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:55:36 PM 14771 97290 21137

1/14/2014 12:55:37 PM 14613 97290 21137

1/14/2014 12:55:38 PM 13343 97290 21137

1/14/2014 12:55:39 PM 14945 97290 21137

1/14/2014 12:55:40 PM 15076 97290 21137

1/14/2014 12:55:41 PM 15739 97290 21137

1/14/2014 12:55:42 PM 14164 97290 21137

1/14/2014 12:55:43 PM 15061 97290 21137

1/14/2014 12:55:44 PM 15825 97290 21137

1/14/2014 12:55:45 PM 14726 97290 21137

1/14/2014 12:55:46 PM 15861 97290 21137

1/14/2014 12:55:47 PM 14705 97290 21137

1/14/2014 12:55:48 PM 14866 97290 21137

1/14/2014 12:55:49 PM 14696 97290 21137

1/14/2014 12:55:50 PM 16574 97290 21137

1/14/2014 12:55:51 PM 15063 97290 21137

1/14/2014 12:55:52 PM 13395 97290 21137

1/14/2014 12:55:53 PM 14838 97290 21137

1/14/2014 12:55:54 PM 16699 97290 21137

1/14/2014 12:55:55 PM 14165 97290 21137

1/14/2014 12:55:56 PM 15781 97290 21137

1/14/2014 12:55:57 PM 16845 97290 21137

1/14/2014 12:55:58 PM 16391 97290 21137

1/14/2014 12:55:59 PM 15978 97290 21137

1/14/2014 12:56:00 PM 15364 97290 21137

1/14/2014 12:56:01 PM 16141 97290 21137

1/14/2014 12:56:02 PM 14625 97290 21137

1/14/2014 12:56:03 PM 14426 97290 21137

1/14/2014 12:56:04 PM 14046 97290 21137

1/14/2014 12:56:05 PM 14731 97290 21137

1/14/2014 12:56:06 PM 15412 97290 21137

1/14/2014 12:56:07 PM 14533 97290 21137

1/14/2014 12:56:08 PM 15273 97290 21137

1/14/2014 12:56:09 PM 14588 97290 21137

1/14/2014 12:56:10 PM 15737 97290 21137

1/14/2014 12:56:11 PM 15874 97290 21137

1/14/2014 12:56:12 PM 15578 97290 21137

1/14/2014 12:56:13 PM 15384 97290 21137

1/14/2014 12:56:14 PM 15666 97290 21137

1/14/2014 12:56:15 PM 16186 97290 21137

1/14/2014 12:56:16 PM 16736 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:56:17 PM 17204 97290 21137

1/14/2014 12:56:18 PM 15971 97290 21137

1/14/2014 12:56:19 PM 16202 97290 21137

1/14/2014 12:56:20 PM 16980 97290 21137

1/14/2014 12:56:21 PM 16725 97290 21137

1/14/2014 12:56:22 PM 15971 97290 21137

1/14/2014 12:56:23 PM 15873 97290 21137

1/14/2014 12:56:24 PM 15788 97290 21137

1/14/2014 12:56:25 PM 15557 97290 21137

1/14/2014 12:56:26 PM 12979 97290 21137

1/14/2014 12:56:27 PM 13954 97290 21137

1/14/2014 12:56:28 PM 13988 97290 21137

1/14/2014 12:56:29 PM 14207 97290 21137

1/14/2014 12:56:30 PM 13511 97290 21137

1/14/2014 12:56:31 PM 14328 97290 21137

1/14/2014 12:56:32 PM 14862 97290 21137

1/14/2014 12:56:33 PM 14815 97290 21137

1/14/2014 12:56:34 PM 14144 97290 21137

1/14/2014 12:56:35 PM 13766 97290 21137

1/14/2014 12:56:36 PM 13731 97290 21137

1/14/2014 12:56:37 PM 13002 97290 21137

1/14/2014 12:56:38 PM 14380 97290 21137

1/14/2014 12:56:39 PM 14005 97290 21137

1/14/2014 12:56:40 PM 13671 97290 21137

1/14/2014 12:56:41 PM 15417 97290 21137

1/14/2014 12:56:42 PM 14264 97290 21137

1/14/2014 12:56:43 PM 14456 97290 21137

1/14/2014 12:56:44 PM 16034 97290 21137

1/14/2014 12:56:45 PM 15198 97290 21137

1/14/2014 12:56:46 PM 13699 97290 21137

1/14/2014 12:56:47 PM 13684 97290 21137

1/14/2014 12:56:48 PM 14191 97290 21137

1/14/2014 12:56:49 PM 15067 97290 21137

1/14/2014 12:56:50 PM 13277 97290 21137

1/14/2014 12:56:51 PM 13699 97290 21137

1/14/2014 12:56:52 PM 13654 97290 21137

1/14/2014 12:56:53 PM 15173 97290 21137

1/14/2014 12:56:54 PM 16333 97290 21137

1/14/2014 12:56:55 PM 16293 97290 21137

1/14/2014 12:56:56 PM 15473 97290 21137

1/14/2014 12:56:57 PM 14908 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:56:58 PM 15667 97290 21137

1/14/2014 12:56:59 PM 16336 97290 21137

1/14/2014 12:57:00 PM 15904 97290 21137

1/14/2014 12:57:01 PM 16066 97290 21137

1/14/2014 12:57:02 PM 17336 97290 21137

1/14/2014 12:57:03 PM 15824 97290 21137

1/14/2014 12:57:04 PM 16286 97290 21137

1/14/2014 12:57:05 PM 15351 97290 21137

1/14/2014 12:57:06 PM 16557 97290 21137

1/14/2014 12:57:07 PM 15509 97290 21137

1/14/2014 12:57:08 PM 15847 97290 21137

1/14/2014 12:57:09 PM 16201 97290 21137

1/14/2014 12:57:10 PM 15600 97290 21137

1/14/2014 12:57:11 PM 15300 97290 21137

1/14/2014 12:57:12 PM 14325 97290 21137

1/14/2014 12:57:13 PM 13211 97290 21137

1/14/2014 12:57:14 PM 14585 97290 21137

1/14/2014 12:57:15 PM 13613 97290 21137

1/14/2014 12:57:16 PM 14803 97290 21137

1/14/2014 12:57:17 PM 14741 97290 21137

1/14/2014 12:57:18 PM 16195 97290 21137

1/14/2014 12:57:19 PM 15358 97290 21137

1/14/2014 12:57:20 PM 15599 97290 21137

1/14/2014 12:57:21 PM 14940 97290 21137

1/14/2014 12:57:22 PM 15135 97290 21137

1/14/2014 12:57:23 PM 15183 97290 21137

1/14/2014 12:57:24 PM 15285 97290 21137

1/14/2014 12:57:25 PM 15851 97290 21137

1/14/2014 12:57:26 PM 14553 97290 21137

1/14/2014 12:57:27 PM 15278 97290 21137

1/14/2014 12:57:28 PM 15969 97290 21137

1/14/2014 12:57:29 PM 14852 97290 21137

1/14/2014 12:57:30 PM 14903 97290 21137

1/14/2014 12:57:31 PM 15215 97290 21137

1/14/2014 12:57:32 PM 16794 97290 21137

1/14/2014 12:57:33 PM 14788 97290 21137

1/14/2014 12:57:34 PM 16237 97290 21137

1/14/2014 12:57:35 PM 15369 97290 21137

1/14/2014 12:57:36 PM 13232 97290 21137

1/14/2014 12:57:37 PM 14288 97290 21137

1/14/2014 12:57:38 PM 15212 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:57:39 PM 15473 97290 21137

1/14/2014 12:57:40 PM 16498 97290 21137

1/14/2014 12:57:41 PM 15884 97290 21137

1/14/2014 12:57:42 PM 14321 97290 21137

1/14/2014 12:57:43 PM 14650 97290 21137

1/14/2014 12:57:44 PM 15542 97290 21137

1/14/2014 12:57:45 PM 15555 97290 21137

1/14/2014 12:57:46 PM 14898 97290 21137

1/14/2014 12:57:47 PM 15604 97290 21137

1/14/2014 12:57:48 PM 16741 97290 21137

1/14/2014 12:57:49 PM 16965 97290 21137

1/14/2014 12:57:50 PM 14591 97290 21137

1/14/2014 12:57:51 PM 16188 97290 21137

1/14/2014 12:57:52 PM 15237 97290 21137

1/14/2014 12:57:53 PM 14759 97290 21137

1/14/2014 12:57:54 PM 13890 97290 21137

1/14/2014 12:57:55 PM 14332 97290 21137

1/14/2014 12:57:56 PM 15343 97290 21137

1/14/2014 12:57:57 PM 14665 97290 21137

1/14/2014 12:57:58 PM 15036 97290 21137

1/14/2014 12:57:59 PM 15789 97290 21137

1/14/2014 12:58:00 PM 15137 97290 21137

1/14/2014 12:58:01 PM 14794 97290 21137

1/14/2014 12:58:02 PM 16718 97290 21137

1/14/2014 12:58:03 PM 15099 97290 21137

1/14/2014 12:58:04 PM 13585 97290 21137

1/14/2014 12:58:05 PM 13626 97290 21137

1/14/2014 12:58:06 PM 13666 97290 21137

1/14/2014 12:58:07 PM 15296 97290 21137

1/14/2014 12:58:08 PM 16454 97290 21137

1/14/2014 12:58:09 PM 15933 97290 21137

1/14/2014 12:58:10 PM 15893 97290 21137

1/14/2014 12:58:11 PM 15343 97290 21137

1/14/2014 12:58:12 PM 15416 97290 21137

1/14/2014 12:58:13 PM 17054 97290 21137

1/14/2014 12:58:14 PM 16083 97290 21137

1/14/2014 12:58:15 PM 15720 97290 21137

1/14/2014 12:58:16 PM 16590 97290 21137

1/14/2014 12:58:17 PM 15697 97290 21137

1/14/2014 12:58:18 PM 14964 97290 21137

1/14/2014 12:58:19 PM 15771 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:58:20 PM 14802 97290 21137

1/14/2014 12:58:21 PM 14470 97290 21137

1/14/2014 12:58:22 PM 15647 97290 21137

1/14/2014 12:58:23 PM 15341 97290 21137

1/14/2014 12:58:24 PM 13975 97290 21137

1/14/2014 12:58:25 PM 15254 97290 21137

1/14/2014 12:58:26 PM 17103 97290 21137

1/14/2014 12:58:27 PM 16215 97290 21137

1/14/2014 12:58:28 PM 15933 97290 21137

1/14/2014 12:58:29 PM 14333 97290 21137

1/14/2014 12:58:30 PM 15463 97290 21137

1/14/2014 12:58:31 PM 15446 97290 21137

1/14/2014 12:58:32 PM 14901 97290 21137

1/14/2014 12:58:33 PM 13955 97290 21137

1/14/2014 12:58:34 PM 14678 97290 21137

1/14/2014 12:58:35 PM 14979 97290 21137

1/14/2014 12:58:36 PM 15565 97290 21137

1/14/2014 12:58:37 PM 14991 97290 21137

1/14/2014 12:58:38 PM 14727 97290 21137

1/14/2014 12:58:39 PM 16072 97290 21137

1/14/2014 12:58:40 PM 16378 97290 21137

1/14/2014 12:58:41 PM 15434 97290 21137

1/14/2014 12:58:42 PM 14808 97290 21137

1/14/2014 12:58:43 PM 15132 97290 21137

1/14/2014 12:58:44 PM 16863 97290 21137

1/14/2014 12:58:45 PM 15495 97290 21137

1/14/2014 12:58:46 PM 16413 97290 21137

1/14/2014 12:58:47 PM 17903 97290 21137

1/14/2014 12:58:48 PM 16476 97290 21137

1/14/2014 12:58:49 PM 14019 97290 21137

1/14/2014 12:58:50 PM 13614 97290 21137

1/14/2014 12:58:51 PM 13273 97290 21137

1/14/2014 12:58:52 PM 14088 97290 21137

1/14/2014 12:58:53 PM 14922 97290 21137

1/14/2014 12:58:54 PM 16660 97290 21137

1/14/2014 12:58:55 PM 17665 97290 21137

1/14/2014 12:58:56 PM 18516 97290 21137

1/14/2014 12:58:57 PM 16329 97290 21137

1/14/2014 12:58:58 PM 17012 97290 21137

1/14/2014 12:58:59 PM 16763 97290 21137

1/14/2014 12:59:00 PM 16670 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:59:01 PM 17667 97290 21137

1/14/2014 12:59:02 PM 17047 97290 21137

1/14/2014 12:59:03 PM 17191 97290 21137

1/14/2014 12:59:04 PM 15787 97290 21137

1/14/2014 12:59:05 PM 14597 97290 21137

1/14/2014 12:59:06 PM 15409 97290 21137

1/14/2014 12:59:07 PM 13962 97290 21137

1/14/2014 12:59:08 PM 15340 97290 21137

1/14/2014 12:59:09 PM 13345 97290 21137

1/14/2014 12:59:10 PM 15606 97290 21137

1/14/2014 12:59:11 PM 16261 97290 21137

1/14/2014 12:59:12 PM 16095 97290 21137

1/14/2014 12:59:13 PM 17163 97290 21137

1/14/2014 12:59:14 PM 15271 97290 21137

1/14/2014 12:59:15 PM 15847 97290 21137

1/14/2014 12:59:16 PM 14462 97290 21137

1/14/2014 12:59:17 PM 15345 97290 21137

1/14/2014 12:59:18 PM 14816 97290 21137

1/14/2014 12:59:19 PM 15614 97290 21137

1/14/2014 12:59:20 PM 15663 97290 21137

1/14/2014 12:59:21 PM 15585 97290 21137

1/14/2014 12:59:22 PM 15086 97290 21137

1/14/2014 12:59:23 PM 16191 97290 21137

1/14/2014 12:59:24 PM 15598 97290 21137

1/14/2014 12:59:25 PM 14009 97290 21137

1/14/2014 12:59:26 PM 14002 97290 21137

1/14/2014 12:59:27 PM 15470 97290 21137

1/14/2014 12:59:28 PM 15687 97290 21137

1/14/2014 12:59:29 PM 15322 97290 21137

1/14/2014 12:59:30 PM 16640 97290 21137

1/14/2014 12:59:31 PM 15770 97290 21137

1/14/2014 12:59:32 PM 14442 97290 21137

1/14/2014 12:59:33 PM 14590 97290 21137

1/14/2014 12:59:34 PM 14657 97290 21137

1/14/2014 12:59:35 PM 15214 97290 21137

1/14/2014 12:59:36 PM 15473 97290 21137

1/14/2014 12:59:37 PM 14518 97290 21137

1/14/2014 12:59:38 PM 15059 97290 21137

1/14/2014 12:59:39 PM 14775 97290 21137

1/14/2014 12:59:40 PM 15273 97290 21137

1/14/2014 12:59:41 PM 15008 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 12:59:42 PM 15962 97290 21137

1/14/2014 12:59:43 PM 16350 97290 21137

1/14/2014 12:59:44 PM 17175 97290 21137

1/14/2014 12:59:45 PM 14972 97290 21137

1/14/2014 12:59:46 PM 14783 97290 21137

1/14/2014 12:59:47 PM 14645 97290 21137

1/14/2014 12:59:48 PM 15031 97290 21137

1/14/2014 12:59:49 PM 14827 97290 21137

1/14/2014 12:59:50 PM 16307 97290 21137

1/14/2014 12:59:51 PM 14846 97290 21137

1/14/2014 12:59:52 PM 15711 97290 21137

1/14/2014 12:59:53 PM 15058 97290 21137

1/14/2014 12:59:54 PM 15464 97290 21137

1/14/2014 12:59:55 PM 16136 97290 21137

1/14/2014 12:59:56 PM 14624 97290 21137

1/14/2014 12:59:57 PM 16076 97290 21137

1/14/2014 12:59:58 PM 15899 97290 21137

1/14/2014 12:59:59 PM 16004 97290 21137

1/14/2014 1:00:00 PM 15851 97290 21137

1/14/2014 1:00:01 PM 17252 97290 21137

1/14/2014 1:00:02 PM 16043 97290 21137

1/14/2014 1:00:03 PM 15770 97290 21137

1/14/2014 1:00:04 PM 15492 97290 21137

1/14/2014 1:00:05 PM 14643 97290 21137

1/14/2014 1:00:06 PM 15000 97290 21137

1/14/2014 1:00:07 PM 14190 97290 21137

1/14/2014 1:00:08 PM 14587 97290 21137

1/14/2014 1:00:09 PM 15317 97290 21137

1/14/2014 1:00:10 PM 14509 97290 21137

1/14/2014 1:00:11 PM 15807 97290 21137

1/14/2014 1:00:12 PM 15592 97290 21137

1/14/2014 1:00:13 PM 15478 97290 21137

1/14/2014 1:00:14 PM 16379 97290 21137

1/14/2014 1:00:15 PM 14805 97290 21137

1/14/2014 1:00:16 PM 14471 97290 21137

1/14/2014 1:00:17 PM 14927 97290 21137

1/14/2014 1:00:18 PM 14201 97290 21137

1/14/2014 1:00:19 PM 14530 97290 21137

1/14/2014 1:00:20 PM 15212 97290 21137

1/14/2014 1:00:21 PM 15713 97290 21137

1/14/2014 1:00:22 PM 16858 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:00:23 PM 16394 97290 21137

1/14/2014 1:00:24 PM 15948 97290 21137

1/14/2014 1:00:25 PM 15777 97290 21137

1/14/2014 1:00:26 PM 15734 97290 21137

1/14/2014 1:00:27 PM 15483 97290 21137

1/14/2014 1:00:28 PM 15630 97290 21137

1/14/2014 1:00:29 PM 15727 97290 21137

1/14/2014 1:00:30 PM 15122 97290 21137

1/14/2014 1:00:31 PM 14400 97290 21137

1/14/2014 1:00:32 PM 15030 97290 21137

1/14/2014 1:00:33 PM 16867 97290 21137

1/14/2014 1:00:34 PM 14777 97290 21137

1/14/2014 1:00:35 PM 13204 97290 21137

1/14/2014 1:00:36 PM 13531 97290 21137

1/14/2014 1:00:37 PM 15382 97290 21137

1/14/2014 1:00:38 PM 15005 97290 21137

1/14/2014 1:00:39 PM 15001 97290 21137

1/14/2014 1:00:40 PM 15870 97290 21137

1/14/2014 1:00:41 PM 14767 97290 21137

1/14/2014 1:00:42 PM 15242 97290 21137

1/14/2014 1:00:43 PM 14190 97290 21137

1/14/2014 1:00:44 PM 15067 97290 21137

1/14/2014 1:00:45 PM 15707 97290 21137

1/14/2014 1:00:46 PM 15026 97290 21137

1/14/2014 1:00:47 PM 15396 97290 21137

1/14/2014 1:00:48 PM 15699 97290 21137

1/14/2014 1:00:49 PM 15384 97290 21137

1/14/2014 1:00:50 PM 16146 97290 21137

1/14/2014 1:00:51 PM 15916 97290 21137

1/14/2014 1:00:52 PM 17239 97290 21137

1/14/2014 1:00:53 PM 16609 97290 21137

1/14/2014 1:00:54 PM 15582 97290 21137

1/14/2014 1:00:55 PM 15505 97290 21137

1/14/2014 1:00:56 PM 13686 97290 21137

1/14/2014 1:00:57 PM 14521 97290 21137

1/14/2014 1:00:58 PM 15360 97290 21137

1/14/2014 1:00:59 PM 13590 97290 21137

1/14/2014 1:01:00 PM 14317 97290 21137

1/14/2014 1:01:01 PM 13749 97290 21137

1/14/2014 1:01:02 PM 16487 97290 21137

1/14/2014 1:01:03 PM 16391 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:01:04 PM 16248 97290 21137

1/14/2014 1:01:05 PM 14502 97290 21137

1/14/2014 1:01:06 PM 15115 97290 21137

1/14/2014 1:01:07 PM 16019 97290 21137

1/14/2014 1:01:08 PM 14834 97290 21137

1/14/2014 1:01:09 PM 15888 97290 21137

1/14/2014 1:01:10 PM 16362 97290 21137

1/14/2014 1:01:11 PM 17800 97290 21137

1/14/2014 1:01:12 PM 19120 97290 21137

1/14/2014 1:01:13 PM 17440 97290 21137

1/14/2014 1:01:14 PM 16900 97290 21137

1/14/2014 1:01:15 PM 16075 97290 21137

1/14/2014 1:01:16 PM 14188 97290 21137

1/14/2014 1:01:17 PM 15577 97290 21137

1/14/2014 1:01:18 PM 15894 97290 21137

1/14/2014 1:01:19 PM 14173 97290 21137

1/14/2014 1:01:20 PM 13713 97290 21137

1/14/2014 1:01:21 PM 15848 97290 21137

1/14/2014 1:01:22 PM 15272 97290 21137

1/14/2014 1:01:23 PM 14048 97290 21137

1/14/2014 1:01:24 PM 14462 97290 21137

1/14/2014 1:01:25 PM 16365 97290 21137

1/14/2014 1:01:26 PM 15161 97290 21137

1/14/2014 1:01:27 PM 15640 97290 21137

1/14/2014 1:01:28 PM 17020 97290 21137

1/14/2014 1:01:29 PM 16225 97290 21137

1/14/2014 1:01:30 PM 17016 97290 21137

1/14/2014 1:01:31 PM 15384 97290 21137

1/14/2014 1:01:32 PM 16386 97290 21137

1/14/2014 1:01:33 PM 15796 97290 21137

1/14/2014 1:01:34 PM 14809 97290 21137

1/14/2014 1:01:35 PM 14862 97290 21137

1/14/2014 1:01:36 PM 14485 97290 21137

1/14/2014 1:01:37 PM 14031 97290 21137

1/14/2014 1:01:38 PM 14697 97290 21137

1/14/2014 1:01:39 PM 16844 97290 21137

1/14/2014 1:01:40 PM 15701 97290 21137

1/14/2014 1:01:41 PM 15175 97290 21137

1/14/2014 1:01:42 PM 15193 97290 21137

1/14/2014 1:01:43 PM 15348 97290 21137

1/14/2014 1:01:44 PM 14967 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:01:45 PM 15321 97290 21137

1/14/2014 1:01:46 PM 14900 97290 21137

1/14/2014 1:01:47 PM 16175 97290 21137

1/14/2014 1:01:48 PM 16433 97290 21137

1/14/2014 1:01:49 PM 16378 97290 21137

1/14/2014 1:01:50 PM 14474 97290 21137

1/14/2014 1:01:51 PM 15678 97290 21137

1/14/2014 1:01:52 PM 15349 97290 21137

1/14/2014 1:01:53 PM 15357 97290 21137

1/14/2014 1:01:54 PM 15629 97290 21137

1/14/2014 1:01:55 PM 15907 97290 21137

1/14/2014 1:01:56 PM 15856 97290 21137

1/14/2014 1:01:57 PM 14434 97290 21137

1/14/2014 1:01:58 PM 15908 97290 21137

1/14/2014 1:01:59 PM 15167 97290 21137

1/14/2014 1:02:00 PM 16121 97290 21137

1/14/2014 1:02:01 PM 14290 97290 21137

1/14/2014 1:02:02 PM 14282 97290 21137

1/14/2014 1:02:03 PM 14580 97290 21137

1/14/2014 1:02:04 PM 15615 97290 21137

1/14/2014 1:02:05 PM 16143 97290 21137

1/14/2014 1:02:06 PM 15046 97290 21137

1/14/2014 1:02:07 PM 15941 97290 21137

1/14/2014 1:02:08 PM 15295 97290 21137

1/14/2014 1:02:09 PM 13964 97290 21137

1/14/2014 1:02:10 PM 14351 97290 21137

1/14/2014 1:02:11 PM 16157 97290 21137

1/14/2014 1:02:12 PM 15859 97290 21137

1/14/2014 1:02:13 PM 15664 97290 21137

1/14/2014 1:02:14 PM 15586 97290 21137

1/14/2014 1:02:15 PM 14456 97290 21137

1/14/2014 1:02:16 PM 16454 97290 21137

1/14/2014 1:02:17 PM 15543 97290 21137

1/14/2014 1:02:18 PM 14325 97290 21137

1/14/2014 1:02:19 PM 14171 97290 21137

1/14/2014 1:02:20 PM 15783 97290 21137

1/14/2014 1:02:21 PM 15105 97290 21137

1/14/2014 1:02:22 PM 16076 97290 21137

1/14/2014 1:02:23 PM 17159 97290 21137

1/14/2014 1:02:24 PM 15810 97290 21137

1/14/2014 1:02:25 PM 14692 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:02:26 PM 15913 97290 21137

1/14/2014 1:02:27 PM 15078 97290 21137

1/14/2014 1:02:28 PM 14389 97290 21137

1/14/2014 1:02:29 PM 16377 97290 21137

1/14/2014 1:02:30 PM 17114 97290 21137

1/14/2014 1:02:31 PM 15948 97290 21137

1/14/2014 1:02:32 PM 13767 97290 21137

1/14/2014 1:02:33 PM 14841 97290 21137

1/14/2014 1:02:34 PM 15881 97290 21137

1/14/2014 1:02:35 PM 14795 97290 21137

1/14/2014 1:02:36 PM 14348 97290 21137

1/14/2014 1:02:37 PM 14117 97290 21137

1/14/2014 1:02:38 PM 14359 97290 21137

1/14/2014 1:02:39 PM 15919 97290 21137

1/14/2014 1:02:40 PM 14450 97290 21137

1/14/2014 1:02:41 PM 14892 97290 21137

1/14/2014 1:02:42 PM 14823 97290 21137

1/14/2014 1:02:43 PM 16155 97290 21137

1/14/2014 1:02:44 PM 16368 97290 21137

1/14/2014 1:02:45 PM 15912 97290 21137

1/14/2014 1:02:46 PM 14418 97290 21137

1/14/2014 1:02:47 PM 14944 97290 21137

1/14/2014 1:02:48 PM 16036 97290 21137

1/14/2014 1:02:49 PM 14659 97290 21137

1/14/2014 1:02:50 PM 16414 97290 21137

1/14/2014 1:02:51 PM 14393 97290 21137

1/14/2014 1:02:52 PM 14188 97290 21137

1/14/2014 1:02:53 PM 14167 97290 21137

1/14/2014 1:02:54 PM 16471 97290 21137

1/14/2014 1:02:55 PM 14227 97290 21137

1/14/2014 1:02:56 PM 14237 97290 21137

1/14/2014 1:02:57 PM 14869 97290 21137

1/14/2014 1:02:58 PM 14547 97290 21137

1/14/2014 1:02:59 PM 17017 97290 21137

1/14/2014 1:03:00 PM 14604 97290 21137

1/14/2014 1:03:01 PM 14601 97290 21137

1/14/2014 1:03:02 PM 14630 97290 21137

1/14/2014 1:03:03 PM 13377 97290 21137

1/14/2014 1:03:04 PM 13784 97290 21137

1/14/2014 1:03:05 PM 14066 97290 21137

1/14/2014 1:03:06 PM 13926 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:03:07 PM 13891 97290 21137

1/14/2014 1:03:08 PM 15172 97290 21137

1/14/2014 1:03:09 PM 12733 97290 21137

1/14/2014 1:03:10 PM 13263 97290 21137

1/14/2014 1:03:11 PM 13875 97290 21137

1/14/2014 1:03:12 PM 14148 97290 21137

1/14/2014 1:03:13 PM 14757 97290 21137

1/14/2014 1:03:14 PM 14369 97290 21137

1/14/2014 1:03:15 PM 13762 97290 21137

1/14/2014 1:03:16 PM 14720 97290 21137

1/14/2014 1:03:17 PM 13820 97290 21137

1/14/2014 1:03:18 PM 15545 97290 21137

1/14/2014 1:03:19 PM 13666 97290 21137

1/14/2014 1:03:20 PM 14456 97290 21137

1/14/2014 1:03:21 PM 13934 97290 21137

1/14/2014 1:03:22 PM 13563 97290 21137

1/14/2014 1:03:23 PM 14220 97290 21137

1/14/2014 1:03:24 PM 15465 97290 21137

1/14/2014 1:03:25 PM 14606 97290 21137

1/14/2014 1:03:26 PM 14121 97290 21137

1/14/2014 1:03:27 PM 13850 97290 21137

1/14/2014 1:03:28 PM 14442 97290 21137

1/14/2014 1:03:29 PM 14620 97290 21137

1/14/2014 1:03:30 PM 14035 97290 21137

1/14/2014 1:03:31 PM 14698 97290 21137

1/14/2014 1:03:32 PM 16184 97290 21137

1/14/2014 1:03:33 PM 15476 97290 21137

1/14/2014 1:03:34 PM 12989 97290 21137

1/14/2014 1:03:35 PM 13777 97290 21137

1/14/2014 1:03:36 PM 14574 97290 21137

1/14/2014 1:03:37 PM 15673 97290 21137

1/14/2014 1:03:38 PM 15828 97290 21137

1/14/2014 1:03:39 PM 16137 97290 21137

1/14/2014 1:03:40 PM 14264 97290 21137

1/14/2014 1:03:41 PM 14276 97290 21137

1/14/2014 1:03:42 PM 14789 97290 21137

1/14/2014 1:03:43 PM 16567 97290 21137

1/14/2014 1:03:44 PM 15661 97290 21137

1/14/2014 1:03:45 PM 14895 97290 21137

1/14/2014 1:03:46 PM 16353 97290 21137

1/14/2014 1:03:47 PM 16898 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:03:48 PM 14634 97290 21137

1/14/2014 1:03:49 PM 14998 97290 21137

1/14/2014 1:03:50 PM 16319 97290 21137

1/14/2014 1:03:51 PM 16230 97290 21137

1/14/2014 1:03:52 PM 16357 97290 21137

1/14/2014 1:03:53 PM 16179 97290 21137

1/14/2014 1:03:54 PM 18054 97290 21137

1/14/2014 1:03:55 PM 15193 97290 21137

1/14/2014 1:03:56 PM 15828 97290 21137

1/14/2014 1:03:57 PM 14577 97290 21137

1/14/2014 1:03:58 PM 14984 97290 21137

1/14/2014 1:03:59 PM 14756 97290 21137

1/14/2014 1:04:00 PM 15149 97290 21137

1/14/2014 1:04:01 PM 16717 97290 21137

1/14/2014 1:04:02 PM 15489 97290 21137

1/14/2014 1:04:03 PM 15032 97290 21137

1/14/2014 1:04:04 PM 15158 97290 21137

1/14/2014 1:04:05 PM 17319 97290 21137

1/14/2014 1:04:06 PM 16120 97290 21137

1/14/2014 1:04:07 PM 15910 97290 21137

1/14/2014 1:04:08 PM 15047 97290 21137

1/14/2014 1:04:09 PM 15341 97290 21137

1/14/2014 1:04:10 PM 14035 97290 21137

1/14/2014 1:04:11 PM 13859 97290 21137

1/14/2014 1:04:12 PM 15524 97290 21137

1/14/2014 1:04:13 PM 15941 97290 21137

1/14/2014 1:04:14 PM 14635 97290 21137

1/14/2014 1:04:15 PM 15268 97290 21137

1/14/2014 1:04:16 PM 16357 97290 21137

1/14/2014 1:04:17 PM 16899 97290 21137

1/14/2014 1:04:18 PM 15324 97290 21137

1/14/2014 1:04:19 PM 17061 97290 21137

1/14/2014 1:04:20 PM 16235 97290 21137

1/14/2014 1:04:21 PM 14828 97290 21137

1/14/2014 1:04:22 PM 16217 97290 21137

1/14/2014 1:04:23 PM 15874 97290 21137

1/14/2014 1:04:24 PM 14798 97290 21137

1/14/2014 1:04:25 PM 15999 97290 21137

1/14/2014 1:04:26 PM 15160 97290 21137

1/14/2014 1:04:27 PM 16180 97290 21137

1/14/2014 1:04:28 PM 15145 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:04:29 PM 16386 97290 21137

1/14/2014 1:04:30 PM 15526 97290 21137

1/14/2014 1:04:31 PM 15131 97290 21137

1/14/2014 1:04:32 PM 16353 97290 21137

1/14/2014 1:04:33 PM 15188 97290 21137

1/14/2014 1:04:34 PM 14087 97290 21137

1/14/2014 1:04:35 PM 14801 97290 21137

1/14/2014 1:04:36 PM 15460 97290 21137

1/14/2014 1:04:37 PM 15955 97290 21137

1/14/2014 1:04:38 PM 14818 97290 21137

1/14/2014 1:04:39 PM 13604 97290 21137

1/14/2014 1:04:40 PM 14111 97290 21137

1/14/2014 1:04:41 PM 14657 97290 21137

1/14/2014 1:04:42 PM 15544 97290 21137

1/14/2014 1:04:43 PM 15886 97290 21137

1/14/2014 1:04:44 PM 15071 97290 21137

1/14/2014 1:04:45 PM 16248 97290 21137

1/14/2014 1:04:46 PM 15522 97290 21137

1/14/2014 1:04:47 PM 16060 97290 21137

1/14/2014 1:04:48 PM 15595 97290 21137

1/14/2014 1:04:49 PM 14758 97290 21137

1/14/2014 1:04:50 PM 14639 97290 21137

1/14/2014 1:04:51 PM 17550 97290 21137

1/14/2014 1:04:52 PM 16597 97290 21137

1/14/2014 1:04:53 PM 15159 97290 21137

1/14/2014 1:04:54 PM 15429 97290 21137

1/14/2014 1:04:55 PM 14687 97290 21137

1/14/2014 1:04:56 PM 15281 97290 21137

1/14/2014 1:04:57 PM 15940 97290 21137

1/14/2014 1:04:58 PM 16735 97290 21137

1/14/2014 1:04:59 PM 15643 97290 21137

1/14/2014 1:05:00 PM 15791 97290 21137

1/14/2014 1:05:01 PM 15797 97290 21137

1/14/2014 1:05:02 PM 15169 97290 21137

1/14/2014 1:05:03 PM 13542 97290 21137

1/14/2014 1:05:04 PM 16525 97290 21137

1/14/2014 1:05:05 PM 14301 97290 21137

1/14/2014 1:05:06 PM 15845 97290 21137

1/14/2014 1:05:07 PM 15091 97290 21137

1/14/2014 1:05:08 PM 15202 97290 21137

1/14/2014 1:05:09 PM 15440 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:05:10 PM 15320 97290 21137

1/14/2014 1:05:11 PM 15650 97290 21137

1/14/2014 1:05:12 PM 13812 97290 21137

1/14/2014 1:05:13 PM 14673 97290 21137

1/14/2014 1:05:14 PM 15608 97290 21137

1/14/2014 1:05:15 PM 14222 97290 21137

1/14/2014 1:05:16 PM 12885 97290 21137

1/14/2014 1:05:17 PM 14051 97290 21137

1/14/2014 1:05:18 PM 12513 97290 21137

1/14/2014 1:05:19 PM 14168 97290 21137

1/14/2014 1:05:20 PM 13052 97290 21137

1/14/2014 1:05:21 PM 15953 97290 21137

1/14/2014 1:05:22 PM 16618 97290 21137

1/14/2014 1:05:23 PM 16784 97290 21137

1/14/2014 1:05:24 PM 17156 97290 21137

1/14/2014 1:05:25 PM 15659 97290 21137

1/14/2014 1:05:26 PM 15404 97290 21137

1/14/2014 1:05:27 PM 15761 97290 21137

1/14/2014 1:05:28 PM 16810 97290 21137

1/14/2014 1:05:29 PM 16952 97290 21137

1/14/2014 1:05:30 PM 16628 97290 21137

1/14/2014 1:05:31 PM 15677 97290 21137

1/14/2014 1:05:32 PM 15199 97290 21137

1/14/2014 1:05:33 PM 15739 97290 21137

1/14/2014 1:05:34 PM 16385 97290 21137

1/14/2014 1:05:35 PM 13906 97290 21137

1/14/2014 1:05:36 PM 14156 97290 21137

1/14/2014 1:05:37 PM 13619 97290 21137

1/14/2014 1:05:38 PM 14535 97290 21137

1/14/2014 1:05:39 PM 14133 97290 21137

1/14/2014 1:05:40 PM 13883 97290 21137

1/14/2014 1:05:41 PM 14540 97290 21137

1/14/2014 1:05:42 PM 17075 97290 21137

1/14/2014 1:05:43 PM 17348 97290 21137

1/14/2014 1:05:44 PM 15677 97290 21137

1/14/2014 1:05:45 PM 14899 97290 21137

1/14/2014 1:05:46 PM 15274 97290 21137

1/14/2014 1:05:47 PM 14318 97290 21137

1/14/2014 1:05:48 PM 15609 97290 21137

1/14/2014 1:05:49 PM 13802 97290 21137

1/14/2014 1:05:50 PM 15390 97290 21137

Page 51 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:05:51 PM 15817 97290 21137

1/14/2014 1:05:52 PM 14364 97290 21137

1/14/2014 1:05:53 PM 15471 97290 21137

1/14/2014 1:05:54 PM 15957 97290 21137

1/14/2014 1:05:55 PM 15989 97290 21137

1/14/2014 1:05:56 PM 15487 97290 21137

1/14/2014 1:05:57 PM 15571 97290 21137

1/14/2014 1:05:58 PM 13342 97290 21137

1/14/2014 1:05:59 PM 13385 97290 21137

1/14/2014 1:06:00 PM 14776 97290 21137

1/14/2014 1:06:01 PM 14584 97290 21137

1/14/2014 1:06:02 PM 15556 97290 21137

1/14/2014 1:06:03 PM 14389 97290 21137

1/14/2014 1:06:04 PM 16497 97290 21137

1/14/2014 1:06:05 PM 14654 97290 21137

1/14/2014 1:06:06 PM 15003 97290 21137

1/14/2014 1:06:07 PM 13410 97290 21137

1/14/2014 1:06:08 PM 14242 97290 21137

1/14/2014 1:06:09 PM 14210 97290 21137

1/14/2014 1:06:10 PM 14652 97290 21137

1/14/2014 1:06:11 PM 13893 97290 21137

1/14/2014 1:06:12 PM 15473 97290 21137

1/14/2014 1:06:13 PM 15748 97290 21137

1/14/2014 1:06:14 PM 13957 97290 21137

1/14/2014 1:06:15 PM 14739 97290 21137

1/14/2014 1:06:16 PM 14964 97290 21137

1/14/2014 1:06:17 PM 14691 97290 21137

1/14/2014 1:06:18 PM 15792 97290 21137

1/14/2014 1:06:19 PM 15018 97290 21137

1/14/2014 1:06:20 PM 15124 97290 21137

1/14/2014 1:06:21 PM 14791 97290 21137

1/14/2014 1:06:22 PM 14977 97290 21137

1/14/2014 1:06:23 PM 13644 97290 21137

1/14/2014 1:06:24 PM 15951 97290 21137

1/14/2014 1:06:25 PM 17607 97290 21137

1/14/2014 1:06:26 PM 16252 97290 21137

1/14/2014 1:06:27 PM 14623 97290 21137

1/14/2014 1:06:28 PM 15925 97290 21137

1/14/2014 1:06:29 PM 14841 97290 21137

1/14/2014 1:06:30 PM 14030 97290 21137

1/14/2014 1:06:31 PM 16317 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:06:32 PM 16259 97290 21137

1/14/2014 1:06:33 PM 16455 97290 21137

1/14/2014 1:06:34 PM 15543 97290 21137

1/14/2014 1:06:35 PM 15285 97290 21137

1/14/2014 1:06:36 PM 14921 97290 21137

1/14/2014 1:06:37 PM 15520 97290 21137

1/14/2014 1:06:38 PM 14800 97290 21137

1/14/2014 1:06:39 PM 14290 97290 21137

1/14/2014 1:06:40 PM 15062 97290 21137

1/14/2014 1:06:41 PM 14745 97290 21137

1/14/2014 1:06:42 PM 15746 97290 21137

1/14/2014 1:06:43 PM 15306 97290 21137

1/14/2014 1:06:44 PM 15856 97290 21137

1/14/2014 1:06:45 PM 15964 97290 21137

1/14/2014 1:06:46 PM 14401 97290 21137

1/14/2014 1:06:47 PM 14490 97290 21137

1/14/2014 1:06:48 PM 14932 97290 21137

1/14/2014 1:06:49 PM 15403 97290 21137

1/14/2014 1:06:50 PM 15371 97290 21137

1/14/2014 1:06:51 PM 15422 97290 21137

1/14/2014 1:06:52 PM 15105 97290 21137

1/14/2014 1:06:53 PM 14156 97290 21137

1/14/2014 1:06:54 PM 13499 97290 21137

1/14/2014 1:06:55 PM 14955 97290 21137

1/14/2014 1:06:56 PM 14298 97290 21137

1/14/2014 1:06:57 PM 15244 97290 21137

1/14/2014 1:06:58 PM 15451 97290 21137

1/14/2014 1:06:59 PM 14092 97290 21137

1/14/2014 1:07:00 PM 14833 97290 21137

1/14/2014 1:07:01 PM 15258 97290 21137

1/14/2014 1:07:02 PM 13834 97290 21137

1/14/2014 1:07:03 PM 14738 97290 21137

1/14/2014 1:07:04 PM 14934 97290 21137

1/14/2014 1:07:05 PM 14203 97290 21137

1/14/2014 1:07:06 PM 15101 97290 21137

1/14/2014 1:07:07 PM 15205 97290 21137

1/14/2014 1:07:08 PM 14811 97290 21137

1/14/2014 1:07:09 PM 16452 97290 21137

1/14/2014 1:07:10 PM 16203 97290 21137

1/14/2014 1:07:11 PM 15780 97290 21137

1/14/2014 1:07:12 PM 16665 97290 21137

Page 53 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:07:13 PM 17576 97290 21137

1/14/2014 1:07:14 PM 15014 97290 21137

1/14/2014 1:07:15 PM 13983 97290 21137

1/14/2014 1:07:16 PM 13965 97290 21137

1/14/2014 1:07:17 PM 15191 97290 21137

1/14/2014 1:07:18 PM 15348 97290 21137

1/14/2014 1:07:19 PM 14517 97290 21137

1/14/2014 1:07:20 PM 16769 97290 21137

1/14/2014 1:07:21 PM 16942 97290 21137

1/14/2014 1:07:22 PM 14555 97290 21137

1/14/2014 1:07:23 PM 14858 97290 21137

1/14/2014 1:07:24 PM 12804 97290 21137

1/14/2014 1:07:25 PM 14001 97290 21137

1/14/2014 1:07:26 PM 14510 97290 21137

1/14/2014 1:07:27 PM 13887 97290 21137

1/14/2014 1:07:28 PM 13462 97290 21137

1/14/2014 1:07:29 PM 15425 97290 21137

1/14/2014 1:07:30 PM 16066 97290 21137

1/14/2014 1:07:31 PM 15446 97290 21137

1/14/2014 1:07:32 PM 15651 97290 21137

1/14/2014 1:07:33 PM 14503 97290 21137

1/14/2014 1:07:34 PM 15745 97290 21137

1/14/2014 1:07:35 PM 16746 97290 21137

1/14/2014 1:07:36 PM 15856 97290 21137

1/14/2014 1:07:37 PM 16414 97290 21137

1/14/2014 1:07:38 PM 17093 97290 21137

1/14/2014 1:07:39 PM 16783 97290 21137

1/14/2014 1:07:40 PM 16796 97290 21137

1/14/2014 1:07:41 PM 17249 97290 21137

1/14/2014 1:07:42 PM 16432 97290 21137

1/14/2014 1:07:43 PM 16948 97290 21137

1/14/2014 1:07:44 PM 16987 97290 21137

1/14/2014 1:07:45 PM 15436 97290 21137

1/14/2014 1:07:46 PM 16069 97290 21137

1/14/2014 1:07:47 PM 16377 97290 21137

1/14/2014 1:07:48 PM 15404 97290 21137

1/14/2014 1:07:49 PM 14171 97290 21137

1/14/2014 1:07:50 PM 14882 97290 21137

1/14/2014 1:07:51 PM 14310 97290 21137

1/14/2014 1:07:52 PM 13477 97290 21137

1/14/2014 1:07:53 PM 13929 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:07:54 PM 14162 97290 21137

1/14/2014 1:07:55 PM 14310 97290 21137

1/14/2014 1:07:56 PM 15667 97290 21137

1/14/2014 1:07:57 PM 16277 97290 21137

1/14/2014 1:07:58 PM 17209 97290 21137

1/14/2014 1:07:59 PM 16092 97290 21137

1/14/2014 1:08:00 PM 15093 97290 21137

1/14/2014 1:08:01 PM 15263 97290 21137

1/14/2014 1:08:02 PM 15035 97290 21137

1/14/2014 1:08:03 PM 14259 97290 21137

1/14/2014 1:08:04 PM 15384 97290 21137

1/14/2014 1:08:05 PM 15246 97290 21137

1/14/2014 1:08:06 PM 15091 97290 21137

1/14/2014 1:08:07 PM 14482 97290 21137

1/14/2014 1:08:08 PM 15560 97290 21137

1/14/2014 1:08:09 PM 15410 97290 21137

1/14/2014 1:08:10 PM 14802 97290 21137

1/14/2014 1:08:11 PM 15820 97290 21137

1/14/2014 1:08:12 PM 15055 97290 21137

1/14/2014 1:08:13 PM 15463 97290 21137

1/14/2014 1:08:14 PM 14576 97290 21137

1/14/2014 1:08:15 PM 14324 97290 21137

1/14/2014 1:08:16 PM 15131 97290 21137

1/14/2014 1:08:17 PM 14912 97290 21137

1/14/2014 1:08:18 PM 13598 97290 21137

1/14/2014 1:08:19 PM 15399 97290 21137

1/14/2014 1:08:20 PM 14710 97290 21137

1/14/2014 1:08:21 PM 15107 97290 21137

1/14/2014 1:08:22 PM 14666 97290 21137

1/14/2014 1:08:23 PM 13956 97290 21137

1/14/2014 1:08:24 PM 14979 97290 21137

1/14/2014 1:08:25 PM 13554 97290 21137

1/14/2014 1:08:26 PM 13618 97290 21137

1/14/2014 1:08:27 PM 14084 97290 21137

1/14/2014 1:08:28 PM 15131 97290 21137

1/14/2014 1:08:29 PM 15242 97290 21137

1/14/2014 1:08:30 PM 14490 97290 21137

1/14/2014 1:08:31 PM 15292 97290 21137

1/14/2014 1:08:32 PM 16543 97290 21137

1/14/2014 1:08:33 PM 13466 97290 21137

1/14/2014 1:08:34 PM 14436 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:08:35 PM 13359 97290 21137

1/14/2014 1:08:36 PM 13479 97290 21137

1/14/2014 1:08:37 PM 14860 97290 21137

1/14/2014 1:08:38 PM 13345 97290 21137

1/14/2014 1:08:39 PM 14616 97290 21137

1/14/2014 1:08:40 PM 13794 97290 21137

1/14/2014 1:08:41 PM 14098 97290 21137

1/14/2014 1:08:42 PM 14834 97290 21137

1/14/2014 1:08:43 PM 15078 97290 21137

1/14/2014 1:08:44 PM 14359 97290 21137

1/14/2014 1:08:45 PM 15139 97290 21137

1/14/2014 1:08:46 PM 16685 97290 21137

1/14/2014 1:08:47 PM 15571 97290 21137

1/14/2014 1:08:48 PM 15382 97290 21137

1/14/2014 1:08:49 PM 15875 97290 21137

1/14/2014 1:08:50 PM 16869 97290 21137

1/14/2014 1:08:51 PM 14117 97290 21137

1/14/2014 1:08:52 PM 16249 97290 21137

1/14/2014 1:08:53 PM 14442 97290 21137

1/14/2014 1:08:54 PM 15100 97290 21137

1/14/2014 1:08:55 PM 15895 97290 21137

1/14/2014 1:08:56 PM 15627 97290 21137

1/14/2014 1:08:57 PM 15828 97290 21137

1/14/2014 1:08:58 PM 14457 97290 21137

1/14/2014 1:08:59 PM 15314 97290 21137

1/14/2014 1:09:00 PM 15408 97290 21137

1/14/2014 1:09:01 PM 14502 97290 21137

1/14/2014 1:09:02 PM 16195 97290 21137

1/14/2014 1:09:03 PM 15539 97290 21137

1/14/2014 1:09:04 PM 16244 97290 21137

1/14/2014 1:09:05 PM 15251 97290 21137

1/14/2014 1:09:06 PM 14612 97290 21137

1/14/2014 1:09:07 PM 14363 97290 21137

1/14/2014 1:09:08 PM 14540 97290 21137

1/14/2014 1:09:09 PM 15845 97290 21137

1/14/2014 1:09:10 PM 16291 97290 21137

1/14/2014 1:09:11 PM 15172 97290 21137

1/14/2014 1:09:12 PM 14593 97290 21137

1/14/2014 1:09:13 PM 14418 97290 21137

1/14/2014 1:09:14 PM 14764 97290 21137

1/14/2014 1:09:15 PM 15061 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:09:16 PM 14325 97290 21137

1/14/2014 1:09:17 PM 13571 97290 21137

1/14/2014 1:09:18 PM 14943 97290 21137

1/14/2014 1:09:19 PM 15105 97290 21137

1/14/2014 1:09:20 PM 13976 97290 21137

1/14/2014 1:09:21 PM 13934 97290 21137

1/14/2014 1:09:22 PM 15453 97290 21137

1/14/2014 1:09:23 PM 16133 97290 21137

1/14/2014 1:09:24 PM 15193 97290 21137

1/14/2014 1:09:25 PM 15138 97290 21137

1/14/2014 1:09:26 PM 16294 97290 21137

1/14/2014 1:09:27 PM 14933 97290 21137

1/14/2014 1:09:28 PM 15613 97290 21137

1/14/2014 1:09:29 PM 16923 97290 21137

1/14/2014 1:09:30 PM 14640 97290 21137

1/14/2014 1:09:31 PM 14850 97290 21137

1/14/2014 1:09:32 PM 14662 97290 21137

1/14/2014 1:09:33 PM 15545 97290 21137

1/14/2014 1:09:34 PM 14776 97290 21137

1/14/2014 1:09:35 PM 15484 97290 21137

1/14/2014 1:09:36 PM 14641 97290 21137

1/14/2014 1:09:37 PM 15390 97290 21137

1/14/2014 1:09:38 PM 14287 97290 21137

1/14/2014 1:09:39 PM 15362 97290 21137

1/14/2014 1:09:40 PM 13950 97290 21137

1/14/2014 1:09:41 PM 14407 97290 21137

1/14/2014 1:09:42 PM 14282 97290 21137

1/14/2014 1:09:43 PM 12960 97290 21137

1/14/2014 1:09:44 PM 15510 97290 21137

1/14/2014 1:09:45 PM 15457 97290 21137

1/14/2014 1:09:46 PM 14844 97290 21137

1/14/2014 1:09:47 PM 15021 97290 21137

1/14/2014 1:09:48 PM 14855 97290 21137

1/14/2014 1:09:49 PM 15653 97290 21137

1/14/2014 1:09:50 PM 14923 97290 21137

1/14/2014 1:09:51 PM 15851 97290 21137

1/14/2014 1:09:52 PM 15452 97290 21137

1/14/2014 1:09:53 PM 15473 97290 21137

1/14/2014 1:09:54 PM 16978 97290 21137

1/14/2014 1:09:55 PM 16604 97290 21137

1/14/2014 1:09:56 PM 13841 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:09:57 PM 14770 97290 21137

1/14/2014 1:09:58 PM 14822 97290 21137

1/14/2014 1:09:59 PM 15885 97290 21137

1/14/2014 1:10:00 PM 16211 97290 21137

1/14/2014 1:10:01 PM 15663 97290 21137

1/14/2014 1:10:02 PM 15915 97290 21137

1/14/2014 1:10:03 PM 13398 97290 21137

1/14/2014 1:10:04 PM 13729 97290 21137

1/14/2014 1:10:05 PM 14322 97290 21137

1/14/2014 1:10:06 PM 13450 97290 21137

1/14/2014 1:10:07 PM 13142 97290 21137

1/14/2014 1:10:08 PM 14805 97290 21137

1/14/2014 1:10:09 PM 13481 97290 21137

1/14/2014 1:10:10 PM 15580 97290 21137

1/14/2014 1:10:11 PM 16135 97290 21137

1/14/2014 1:10:12 PM 15433 97290 21137

1/14/2014 1:10:13 PM 15048 97290 21137

1/14/2014 1:10:14 PM 13482 97290 21137

1/14/2014 1:10:15 PM 15850 97290 21137

1/14/2014 1:10:16 PM 16802 97290 21137

1/14/2014 1:10:17 PM 15180 97290 21137

1/14/2014 1:10:18 PM 13965 97290 21137

1/14/2014 1:10:19 PM 15761 97290 21137

1/14/2014 1:10:20 PM 15250 97290 21137

1/14/2014 1:10:21 PM 14702 97290 21137

1/14/2014 1:10:22 PM 16185 97290 21137

1/14/2014 1:10:23 PM 16466 97290 21137

1/14/2014 1:10:24 PM 14556 97290 21137

1/14/2014 1:10:25 PM 16299 97290 21137

1/14/2014 1:10:26 PM 15144 97290 21137

1/14/2014 1:10:27 PM 14736 97290 21137

1/14/2014 1:10:28 PM 14244 97290 21137

1/14/2014 1:10:29 PM 14421 97290 21137

1/14/2014 1:10:30 PM 14615 97290 21137

1/14/2014 1:10:31 PM 14393 97290 21137

1/14/2014 1:10:32 PM 14488 97290 21137

1/14/2014 1:10:33 PM 14932 97290 21137

1/14/2014 1:10:34 PM 15883 97290 21137

1/14/2014 1:10:35 PM 13810 97290 21137

1/14/2014 1:10:36 PM 14402 97290 21137

1/14/2014 1:10:37 PM 15300 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:10:38 PM 16395 97290 21137

1/14/2014 1:10:39 PM 16548 97290 21137

1/14/2014 1:10:40 PM 14517 97290 21137

1/14/2014 1:10:41 PM 13889 97290 21137

1/14/2014 1:10:42 PM 14992 97290 21137

1/14/2014 1:10:43 PM 15088 97290 21137

1/14/2014 1:10:44 PM 15802 97290 21137

1/14/2014 1:10:45 PM 16550 97290 21137

1/14/2014 1:10:46 PM 16467 97290 21137

1/14/2014 1:10:47 PM 15637 97290 21137

1/14/2014 1:10:48 PM 15849 97290 21137

1/14/2014 1:10:49 PM 14912 97290 21137

1/14/2014 1:10:50 PM 14716 97290 21137

1/14/2014 1:10:51 PM 14634 97290 21137

1/14/2014 1:10:52 PM 14848 97290 21137

1/14/2014 1:10:53 PM 15532 97290 21137

1/14/2014 1:10:54 PM 14083 97290 21137

1/14/2014 1:10:55 PM 14500 97290 21137

1/14/2014 1:10:56 PM 17005 97290 21137

1/14/2014 1:10:57 PM 15531 97290 21137

1/14/2014 1:10:58 PM 15312 97290 21137

1/14/2014 1:10:59 PM 16128 97290 21137

1/14/2014 1:11:00 PM 15822 97290 21137

1/14/2014 1:11:01 PM 15475 97290 21137

1/14/2014 1:11:02 PM 14459 97290 21137

1/14/2014 1:11:03 PM 15254 97290 21137

1/14/2014 1:11:04 PM 15483 97290 21137

1/14/2014 1:11:05 PM 16110 97290 21137

1/14/2014 1:11:06 PM 15817 97290 21137

1/14/2014 1:11:07 PM 15264 97290 21137

1/14/2014 1:11:08 PM 15906 97290 21137

1/14/2014 1:11:09 PM 16426 97290 21137

1/14/2014 1:11:10 PM 15986 97290 21137

1/14/2014 1:11:11 PM 15696 97290 21137

1/14/2014 1:11:12 PM 17094 97290 21137

1/14/2014 1:11:13 PM 15883 97290 21137

1/14/2014 1:11:14 PM 15401 97290 21137

1/14/2014 1:11:15 PM 15340 97290 21137

1/14/2014 1:11:16 PM 15235 97290 21137

1/14/2014 1:11:17 PM 14188 97290 21137

1/14/2014 1:11:18 PM 14887 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:11:19 PM 16051 97290 21137

1/14/2014 1:11:20 PM 14752 97290 21137

1/14/2014 1:11:21 PM 15118 97290 21137

1/14/2014 1:11:22 PM 14399 97290 21137

1/14/2014 1:11:23 PM 13260 97290 21137

1/14/2014 1:11:24 PM 14865 97290 21137

1/14/2014 1:11:25 PM 16316 97290 21137

1/14/2014 1:11:26 PM 15239 97290 21137

1/14/2014 1:11:27 PM 14609 97290 21137

1/14/2014 1:11:28 PM 15802 97290 21137

1/14/2014 1:11:29 PM 14750 97290 21137

1/14/2014 1:11:30 PM 15327 97290 21137

1/14/2014 1:11:31 PM 14632 97290 21137

1/14/2014 1:11:32 PM 14908 97290 21137

1/14/2014 1:11:33 PM 15307 97290 21137

1/14/2014 1:11:34 PM 16786 97290 21137

1/14/2014 1:11:35 PM 15986 97290 21137

1/14/2014 1:11:36 PM 14466 97290 21137

1/14/2014 1:11:37 PM 15346 97290 21137

1/14/2014 1:11:38 PM 16466 97290 21137

1/14/2014 1:11:39 PM 16536 97290 21137

1/14/2014 1:11:40 PM 16104 97290 21137

1/14/2014 1:11:41 PM 14706 97290 21137

1/14/2014 1:11:42 PM 14056 97290 21137

1/14/2014 1:11:43 PM 15454 97290 21137

1/14/2014 1:11:44 PM 15203 97290 21137

1/14/2014 1:11:45 PM 15711 97290 21137

1/14/2014 1:11:46 PM 15267 97290 21137

1/14/2014 1:11:47 PM 14437 97290 21137

1/14/2014 1:11:48 PM 14679 97290 21137

1/14/2014 1:11:49 PM 13689 97290 21137

1/14/2014 1:11:50 PM 12572 97290 21137

1/14/2014 1:11:51 PM 13493 97290 21137

1/14/2014 1:11:52 PM 13423 97290 21137

1/14/2014 1:11:53 PM 13136 97290 21137

1/14/2014 1:11:54 PM 12794 97290 21137

1/14/2014 1:11:55 PM 13218 97290 21137

1/14/2014 1:11:56 PM 15574 97290 21137

1/14/2014 1:11:57 PM 17123 97290 21137

1/14/2014 1:11:58 PM 17691 97290 21137

1/14/2014 1:11:59 PM 16362 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:12:00 PM 16780 97290 21137

1/14/2014 1:12:01 PM 15625 97290 21137

1/14/2014 1:12:02 PM 16236 97290 21137

1/14/2014 1:12:03 PM 16929 97290 21137

1/14/2014 1:12:04 PM 17882 97290 21137

1/14/2014 1:12:05 PM 17580 97290 21137

1/14/2014 1:12:06 PM 16875 97290 21137

1/14/2014 1:12:07 PM 16338 97290 21137

1/14/2014 1:12:08 PM 15184 97290 21137

1/14/2014 1:12:09 PM 14356 97290 21137

1/14/2014 1:12:10 PM 13969 97290 21137

1/14/2014 1:12:11 PM 15222 97290 21137

1/14/2014 1:12:12 PM 14125 97290 21137

1/14/2014 1:12:13 PM 11931 97290 21137

1/14/2014 1:12:14 PM 11832 97290 21137

1/14/2014 1:12:15 PM 12768 97290 21137

1/14/2014 1:12:16 PM 13662 97290 21137

1/14/2014 1:12:17 PM 14395 97290 21137

1/14/2014 1:12:18 PM 14429 97290 21137

1/14/2014 1:12:19 PM 13837 97290 21137

1/14/2014 1:12:20 PM 13119 97290 21137

1/14/2014 1:12:21 PM 13569 97290 21137

1/14/2014 1:12:22 PM 14522 97290 21137

1/14/2014 1:12:23 PM 14970 97290 21137

1/14/2014 1:12:24 PM 15772 97290 21137

1/14/2014 1:12:25 PM 15073 97290 21137

1/14/2014 1:12:26 PM 14988 97290 21137

1/14/2014 1:12:27 PM 15117 97290 21137

1/14/2014 1:12:28 PM 17189 97290 21137

1/14/2014 1:12:29 PM 17257 97290 21137

1/14/2014 1:12:30 PM 16254 97290 21137

1/14/2014 1:12:31 PM 15733 97290 21137

1/14/2014 1:12:32 PM 15933 97290 21137

1/14/2014 1:12:33 PM 16403 97290 21137

1/14/2014 1:12:34 PM 15260 97290 21137

1/14/2014 1:12:35 PM 16385 97290 21137

1/14/2014 1:12:36 PM 15916 97290 21137

1/14/2014 1:12:37 PM 15859 97290 21137

1/14/2014 1:12:38 PM 14074 97290 21137

1/14/2014 1:12:39 PM 15518 97290 21137

1/14/2014 1:12:40 PM 15019 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:12:41 PM 15257 97290 21137

1/14/2014 1:12:42 PM 16088 97290 21137

1/14/2014 1:12:43 PM 16081 97290 21137

1/14/2014 1:12:44 PM 15000 97290 21137

1/14/2014 1:12:45 PM 17190 97290 21137

1/14/2014 1:12:46 PM 15697 97290 21137

1/14/2014 1:12:47 PM 16584 97290 21137

1/14/2014 1:12:48 PM 14466 97290 21137

1/14/2014 1:12:49 PM 15346 97290 21137

1/14/2014 1:12:50 PM 14396 97290 21137

1/14/2014 1:12:51 PM 15119 97290 21137

1/14/2014 1:12:52 PM 15540 97290 21137

1/14/2014 1:12:53 PM 13485 97290 21137

1/14/2014 1:12:54 PM 14201 97290 21137

1/14/2014 1:12:55 PM 12700 97290 21137

1/14/2014 1:12:56 PM 15535 97290 21137

1/14/2014 1:12:57 PM 15343 97290 21137

1/14/2014 1:12:58 PM 15056 97290 21137

1/14/2014 1:12:59 PM 14684 97290 21137

1/14/2014 1:13:00 PM 14951 97290 21137

1/14/2014 1:13:01 PM 14777 97290 21137

1/14/2014 1:13:02 PM 14464 97290 21137

1/14/2014 1:13:03 PM 14746 97290 21137

1/14/2014 1:13:04 PM 17036 97290 21137

1/14/2014 1:13:05 PM 15329 97290 21137

1/14/2014 1:13:06 PM 17392 97290 21137

1/14/2014 1:13:07 PM 15148 97290 21137

1/14/2014 1:13:08 PM 15067 97290 21137

1/14/2014 1:13:09 PM 16366 97290 21137

1/14/2014 1:13:10 PM 14621 97290 21137

1/14/2014 1:13:11 PM 15475 97290 21137

1/14/2014 1:13:12 PM 13529 97290 21137

1/14/2014 1:13:13 PM 16582 97290 21137

1/14/2014 1:13:14 PM 16385 97290 21137

1/14/2014 1:13:15 PM 13726 97290 21137

1/14/2014 1:13:16 PM 14891 97290 21137

1/14/2014 1:13:17 PM 14373 97290 21137

1/14/2014 1:13:18 PM 15053 97290 21137

1/14/2014 1:13:19 PM 16003 97290 21137

1/14/2014 1:13:20 PM 17231 97290 21137

1/14/2014 1:13:21 PM 16757 97290 21137

Page 62 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:13:22 PM 16219 97290 21137

1/14/2014 1:13:23 PM 15364 97290 21137

1/14/2014 1:13:24 PM 14671 97290 21137

1/14/2014 1:13:25 PM 16207 97290 21137

1/14/2014 1:13:26 PM 16202 97290 21137

1/14/2014 1:13:27 PM 15870 97290 21137

1/14/2014 1:13:28 PM 16297 97290 21137

1/14/2014 1:13:29 PM 15564 97290 21137

1/14/2014 1:13:30 PM 15891 97290 21137

1/14/2014 1:13:31 PM 13932 97290 21137

1/14/2014 1:13:32 PM 16383 97290 21137

1/14/2014 1:13:33 PM 14355 97290 21137

1/14/2014 1:13:34 PM 16158 97290 21137

1/14/2014 1:13:35 PM 14839 97290 21137

1/14/2014 1:13:36 PM 16160 97290 21137

1/14/2014 1:13:37 PM 15860 97290 21137

1/14/2014 1:13:38 PM 14645 97290 21137

1/14/2014 1:13:39 PM 16891 97290 21137

1/14/2014 1:13:40 PM 15982 97290 21137

1/14/2014 1:13:41 PM 15215 97290 21137

1/14/2014 1:13:42 PM 15054 97290 21137

1/14/2014 1:13:43 PM 15613 97290 21137

1/14/2014 1:13:44 PM 15333 97290 21137

1/14/2014 1:13:45 PM 15383 97290 21137

1/14/2014 1:13:46 PM 16025 97290 21137

1/14/2014 1:13:47 PM 16306 97290 21137

1/14/2014 1:13:48 PM 15536 97290 21137

1/14/2014 1:13:49 PM 13334 97290 21137

1/14/2014 1:13:50 PM 15933 97290 21137

1/14/2014 1:13:51 PM 15443 97290 21137

1/14/2014 1:13:52 PM 15020 97290 21137

1/14/2014 1:13:53 PM 15275 97290 21137

1/14/2014 1:13:54 PM 15038 97290 21137

1/14/2014 1:13:55 PM 15099 97290 21137

1/14/2014 1:13:56 PM 15445 97290 21137

1/14/2014 1:13:57 PM 17361 97290 21137

1/14/2014 1:13:58 PM 16730 97290 21137

1/14/2014 1:13:59 PM 14502 97290 21137

1/14/2014 1:14:00 PM 15385 97290 21137

1/14/2014 1:14:01 PM 14916 97290 21137

1/14/2014 1:14:02 PM 14709 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:14:03 PM 15947 97290 21137

1/14/2014 1:14:04 PM 16016 97290 21137

1/14/2014 1:14:05 PM 16364 97290 21137

1/14/2014 1:14:06 PM 14351 97290 21137

1/14/2014 1:14:07 PM 15707 97290 21137

1/14/2014 1:14:08 PM 14936 97290 21137

1/14/2014 1:14:09 PM 14624 97290 21137

1/14/2014 1:14:10 PM 14276 97290 21137

1/14/2014 1:14:11 PM 15029 97290 21137

1/14/2014 1:14:12 PM 15187 97290 21137

1/14/2014 1:14:13 PM 16336 97290 21137

1/14/2014 1:14:14 PM 14644 97290 21137

1/14/2014 1:14:15 PM 14251 97290 21137

1/14/2014 1:14:16 PM 14692 97290 21137

1/14/2014 1:14:17 PM 13873 97290 21137

1/14/2014 1:14:18 PM 13188 97290 21137

1/14/2014 1:14:19 PM 13677 97290 21137

1/14/2014 1:14:20 PM 15269 97290 21137

1/14/2014 1:14:21 PM 13567 97290 21137

1/14/2014 1:14:22 PM 13921 97290 21137

1/14/2014 1:14:23 PM 12360 97290 21137

1/14/2014 1:14:24 PM 13650 97290 21137

1/14/2014 1:14:25 PM 12562 97290 21137

1/14/2014 1:14:26 PM 15710 97290 21137

1/14/2014 1:14:27 PM 15807 97290 21137

1/14/2014 1:14:28 PM 18352 97290 21137

1/14/2014 1:14:29 PM 17578 97290 21137

1/14/2014 1:14:30 PM 17384 97290 21137

1/14/2014 1:14:31 PM 18656 97290 21137

1/14/2014 1:14:32 PM 18224 97290 21137

1/14/2014 1:14:33 PM 17636 97290 21137

1/14/2014 1:14:34 PM 16829 97290 21137

1/14/2014 1:14:35 PM 16777 97290 21137

1/14/2014 1:14:36 PM 15594 97290 21137

1/14/2014 1:14:37 PM 14878 97290 21137

1/14/2014 1:14:38 PM 13859 97290 21137

1/14/2014 1:14:39 PM 14715 97290 21137

1/14/2014 1:14:40 PM 14748 97290 21137

1/14/2014 1:14:41 PM 14607 97290 21137

1/14/2014 1:14:42 PM 17001 97290 21137

1/14/2014 1:14:43 PM 18080 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:14:44 PM 17540 97290 21137

1/14/2014 1:14:45 PM 16865 97290 21137

1/14/2014 1:14:46 PM 18076 97290 21137

1/14/2014 1:14:47 PM 15409 97290 21137

1/14/2014 1:14:48 PM 13242 97290 21137

1/14/2014 1:14:49 PM 14290 97290 21137

1/14/2014 1:14:50 PM 12812 97290 21137

1/14/2014 1:14:51 PM 13433 97290 21137

1/14/2014 1:14:52 PM 13288 97290 21137

1/14/2014 1:14:53 PM 14332 97290 21137

1/14/2014 1:14:54 PM 14953 97290 21137

1/14/2014 1:14:55 PM 14658 97290 21137

1/14/2014 1:14:56 PM 13594 97290 21137

1/14/2014 1:14:57 PM 15398 97290 21137

1/14/2014 1:14:58 PM 15699 97290 21137

1/14/2014 1:14:59 PM 14335 97290 21137

1/14/2014 1:15:00 PM 13363 97290 21137

1/14/2014 1:15:01 PM 14741 97290 21137

1/14/2014 1:15:02 PM 15715 97290 21137

1/14/2014 1:15:03 PM 15748 97290 21137

1/14/2014 1:15:04 PM 15307 97290 21137

1/14/2014 1:15:05 PM 13816 97290 21137

1/14/2014 1:15:06 PM 14464 97290 21137

1/14/2014 1:15:07 PM 14386 97290 21137

1/14/2014 1:15:08 PM 14576 97290 21137

1/14/2014 1:15:09 PM 16244 97290 21137

1/14/2014 1:15:10 PM 15581 97290 21137

1/14/2014 1:15:11 PM 15475 97290 21137

1/14/2014 1:15:12 PM 14998 97290 21137

1/14/2014 1:15:13 PM 14699 97290 21137

1/14/2014 1:15:14 PM 14745 97290 21137

1/14/2014 1:15:15 PM 15656 97290 21137

1/14/2014 1:15:16 PM 15164 97290 21137

1/14/2014 1:15:17 PM 13631 97290 21137

1/14/2014 1:15:18 PM 13727 97290 21137

1/14/2014 1:15:19 PM 16991 97290 21137

1/14/2014 1:15:20 PM 15708 97290 21137

1/14/2014 1:15:21 PM 15807 97290 21137

1/14/2014 1:15:22 PM 15381 97290 21137

1/14/2014 1:15:23 PM 15125 97290 21137

1/14/2014 1:15:24 PM 15061 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:15:25 PM 15705 97290 21137

1/14/2014 1:15:26 PM 14066 97290 21137

1/14/2014 1:15:27 PM 14856 97290 21137

1/14/2014 1:15:28 PM 16914 97290 21137

1/14/2014 1:15:29 PM 15388 97290 21137

1/14/2014 1:15:30 PM 16207 97290 21137

1/14/2014 1:15:31 PM 16081 97290 21137

1/14/2014 1:15:32 PM 14850 97290 21137

1/14/2014 1:15:33 PM 14992 97290 21137

1/14/2014 1:15:34 PM 14728 97290 21137

1/14/2014 1:15:35 PM 15112 97290 21137

1/14/2014 1:15:36 PM 15868 97290 21137

1/14/2014 1:15:37 PM 16867 97290 21137

1/14/2014 1:15:38 PM 15406 97290 21137

1/14/2014 1:15:39 PM 15821 97290 21137

1/14/2014 1:15:40 PM 15595 97290 21137

1/14/2014 1:15:41 PM 15929 97290 21137

1/14/2014 1:15:42 PM 14842 97290 21137

1/14/2014 1:15:43 PM 14810 97290 21137

1/14/2014 1:15:44 PM 16482 97290 21137

1/14/2014 1:15:45 PM 14860 97290 21137

1/14/2014 1:15:46 PM 15415 97290 21137

1/14/2014 1:15:47 PM 14653 97290 21137

1/14/2014 1:15:48 PM 14073 97290 21137

1/14/2014 1:15:49 PM 16358 97290 21137

1/14/2014 1:15:50 PM 15069 97290 21137

1/14/2014 1:15:51 PM 15587 97290 21137

1/14/2014 1:15:52 PM 15833 97290 21137

1/14/2014 1:15:53 PM 14204 97290 21137

1/14/2014 1:15:54 PM 15521 97290 21137

1/14/2014 1:15:55 PM 15880 97290 21137

1/14/2014 1:15:56 PM 13810 97290 21137

1/14/2014 1:15:57 PM 14252 97290 21137

1/14/2014 1:15:58 PM 15833 97290 21137

1/14/2014 1:15:59 PM 15958 97290 21137

1/14/2014 1:16:00 PM 15719 97290 21137

1/14/2014 1:16:01 PM 16440 97290 21137

1/14/2014 1:16:02 PM 16140 97290 21137

1/14/2014 1:16:03 PM 14085 97290 21137

1/14/2014 1:16:04 PM 15401 97290 21137

1/14/2014 1:16:05 PM 15310 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:16:06 PM 15377 97290 21137

1/14/2014 1:16:07 PM 15334 97290 21137

1/14/2014 1:16:08 PM 15023 97290 21137

1/14/2014 1:16:09 PM 15546 97290 21137

1/14/2014 1:16:10 PM 14866 97290 21137

1/14/2014 1:16:11 PM 15266 97290 21137

1/14/2014 1:16:12 PM 13746 97290 21137

1/14/2014 1:16:13 PM 14536 97290 21137

1/14/2014 1:16:14 PM 14764 97290 21137

1/14/2014 1:16:15 PM 14701 97290 21137

1/14/2014 1:16:16 PM 15135 97290 21137

1/14/2014 1:16:17 PM 14373 97290 21137

1/14/2014 1:16:18 PM 14903 97290 21137

1/14/2014 1:16:19 PM 16776 97290 21137

1/14/2014 1:16:20 PM 15774 97290 21137

1/14/2014 1:16:21 PM 13933 97290 21137

1/14/2014 1:16:22 PM 16503 97290 21137

1/14/2014 1:16:23 PM 14355 97290 21137

1/14/2014 1:16:24 PM 14538 97290 21137

1/14/2014 1:16:25 PM 16414 97290 21137

1/14/2014 1:16:26 PM 16013 97290 21137

1/14/2014 1:16:27 PM 15433 97290 21137

1/14/2014 1:16:28 PM 15618 97290 21137

1/14/2014 1:16:29 PM 14374 97290 21137

1/14/2014 1:16:30 PM 15113 97290 21137

1/14/2014 1:16:31 PM 15448 97290 21137

1/14/2014 1:16:32 PM 14992 97290 21137

1/14/2014 1:16:33 PM 13828 97290 21137

1/14/2014 1:16:34 PM 13897 97290 21137

1/14/2014 1:16:35 PM 14334 97290 21137

1/14/2014 1:16:36 PM 15403 97290 21137

1/14/2014 1:16:37 PM 13871 97290 21137

1/14/2014 1:16:38 PM 14057 97290 21137

1/14/2014 1:16:39 PM 13894 97290 21137

1/14/2014 1:16:40 PM 14633 97290 21137

1/14/2014 1:16:41 PM 15868 97290 21137

1/14/2014 1:16:42 PM 14617 97290 21137

1/14/2014 1:16:43 PM 16374 97290 21137

1/14/2014 1:16:44 PM 16003 97290 21137

1/14/2014 1:16:45 PM 17831 97290 21137

1/14/2014 1:16:46 PM 18947 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:16:47 PM 17846 97290 21137

1/14/2014 1:16:48 PM 18891 97290 21137

1/14/2014 1:16:49 PM 16963 97290 21137

1/14/2014 1:16:50 PM 17830 97290 21137

1/14/2014 1:16:51 PM 18257 97290 21137

1/14/2014 1:16:52 PM 18694 97290 21137

1/14/2014 1:16:53 PM 19163 97290 21137

1/14/2014 1:16:54 PM 17451 97290 21137

1/14/2014 1:16:55 PM 19062 97290 21137

1/14/2014 1:16:56 PM 18415 97290 21137

1/14/2014 1:16:57 PM 18284 97290 21137

1/14/2014 1:16:58 PM 19001 97290 21137

1/14/2014 1:16:59 PM 19330 97290 21137

1/14/2014 1:17:00 PM 16832 97290 21137

1/14/2014 1:17:01 PM 16298 97290 21137

1/14/2014 1:17:02 PM 16314 97290 21137

1/14/2014 1:17:03 PM 14668 97290 21137

1/14/2014 1:17:04 PM 15247 97290 21137

1/14/2014 1:17:05 PM 14761 97290 21137

1/14/2014 1:17:06 PM 15240 97290 21137

1/14/2014 1:17:07 PM 16080 97290 21137

1/14/2014 1:17:08 PM 15000 97290 21137

1/14/2014 1:17:09 PM 14460 97290 21137

1/14/2014 1:17:10 PM 16755 97290 21137

1/14/2014 1:17:11 PM 14118 97290 21137

1/14/2014 1:17:12 PM 15529 97290 21137

1/14/2014 1:17:13 PM 15282 97290 21137

1/14/2014 1:17:14 PM 15010 97290 21137

1/14/2014 1:17:15 PM 15302 97290 21137

1/14/2014 1:17:16 PM 14565 97290 21137

1/14/2014 1:17:17 PM 15821 97290 21137

1/14/2014 1:17:18 PM 13585 97290 21137

1/14/2014 1:17:19 PM 15786 97290 21137

1/14/2014 1:17:20 PM 14926 97290 21137

1/14/2014 1:17:21 PM 15431 97290 21137

1/14/2014 1:17:22 PM 13098 97290 21137

1/14/2014 1:17:23 PM 13594 97290 21137

1/14/2014 1:17:24 PM 14108 97290 21137

1/14/2014 1:17:25 PM 14957 97290 21137

1/14/2014 1:17:26 PM 15049 97290 21137

1/14/2014 1:17:27 PM 16812 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:17:28 PM 14853 97290 21137

1/14/2014 1:17:29 PM 14303 97290 21137

1/14/2014 1:17:30 PM 15335 97290 21137

1/14/2014 1:17:31 PM 15624 97290 21137

1/14/2014 1:17:32 PM 14466 97290 21137

1/14/2014 1:17:33 PM 14686 97290 21137

1/14/2014 1:17:34 PM 14681 97290 21137

1/14/2014 1:17:35 PM 15010 97290 21137

1/14/2014 1:17:36 PM 15182 97290 21137

1/14/2014 1:17:37 PM 15195 97290 21137

1/14/2014 1:17:38 PM 14298 97290 21137

1/14/2014 1:17:39 PM 14464 97290 21137

1/14/2014 1:17:40 PM 14926 97290 21137

1/14/2014 1:17:41 PM 14561 97290 21137

1/14/2014 1:17:42 PM 14410 97290 21137

1/14/2014 1:17:43 PM 15842 97290 21137

1/14/2014 1:17:44 PM 14280 97290 21137

1/14/2014 1:17:45 PM 13980 97290 21137

1/14/2014 1:17:46 PM 14685 97290 21137

1/14/2014 1:17:47 PM 14231 97290 21137

1/14/2014 1:17:48 PM 15468 97290 21137

1/14/2014 1:17:49 PM 16317 97290 21137

1/14/2014 1:17:50 PM 15389 97290 21137

1/14/2014 1:17:51 PM 14227 97290 21137

1/14/2014 1:17:52 PM 13846 97290 21137

1/14/2014 1:17:53 PM 14711 97290 21137

1/14/2014 1:17:54 PM 14958 97290 21137

1/14/2014 1:17:55 PM 15199 97290 21137

1/14/2014 1:17:56 PM 15319 97290 21137

1/14/2014 1:17:57 PM 15650 97290 21137

1/14/2014 1:17:58 PM 15462 97290 21137

1/14/2014 1:17:59 PM 15385 97290 21137

1/14/2014 1:18:00 PM 15006 97290 21137

1/14/2014 1:18:01 PM 17041 97290 21137

1/14/2014 1:18:02 PM 15540 97290 21137

1/14/2014 1:18:03 PM 14175 97290 21137

1/14/2014 1:18:04 PM 15273 97290 21137

1/14/2014 1:18:05 PM 14258 97290 21137

1/14/2014 1:18:06 PM 15414 97290 21137

1/14/2014 1:18:07 PM 15673 97290 21137

1/14/2014 1:18:08 PM 15378 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:18:09 PM 15454 97290 21137

1/14/2014 1:18:10 PM 15173 97290 21137

1/14/2014 1:18:11 PM 16333 97290 21137

1/14/2014 1:18:12 PM 15363 97290 21137

1/14/2014 1:18:13 PM 14880 97290 21137

1/14/2014 1:18:14 PM 15120 97290 21137

1/14/2014 1:18:15 PM 16380 97290 21137

1/14/2014 1:18:16 PM 16095 97290 21137

1/14/2014 1:18:17 PM 16953 97290 21137

1/14/2014 1:18:18 PM 14888 97290 21137

1/14/2014 1:18:19 PM 14552 97290 21137

1/14/2014 1:18:20 PM 14318 97290 21137

1/14/2014 1:18:21 PM 15669 97290 21137

1/14/2014 1:18:22 PM 14597 97290 21137

1/14/2014 1:18:23 PM 14239 97290 21137

1/14/2014 1:18:24 PM 15349 97290 21137

1/14/2014 1:18:25 PM 14397 97290 21137

1/14/2014 1:18:26 PM 13679 97290 21137

1/14/2014 1:18:27 PM 13920 97290 21137

1/14/2014 1:18:28 PM 14220 97290 21137

1/14/2014 1:18:29 PM 14445 97290 21137

1/14/2014 1:18:30 PM 16931 97290 21137

1/14/2014 1:18:31 PM 14702 97290 21137

1/14/2014 1:18:32 PM 16155 97290 21137

1/14/2014 1:18:33 PM 15888 97290 21137

1/14/2014 1:18:34 PM 16482 97290 21137

1/14/2014 1:18:35 PM 15490 97290 21137

1/14/2014 1:18:36 PM 14942 97290 21137

1/14/2014 1:18:37 PM 18345 97290 21137

1/14/2014 1:18:38 PM 14876 97290 21137

1/14/2014 1:18:39 PM 16259 97290 21137

1/14/2014 1:18:40 PM 15105 97290 21137

1/14/2014 1:18:41 PM 16616 97290 21137

1/14/2014 1:18:42 PM 16904 97290 21137

1/14/2014 1:18:43 PM 15266 97290 21137

1/14/2014 1:18:44 PM 16416 97290 21137

1/14/2014 1:18:45 PM 13314 97290 21137

1/14/2014 1:18:46 PM 12208 97290 21137

1/14/2014 1:18:47 PM 15022 97290 21137

1/14/2014 1:18:48 PM 13835 97290 21137

1/14/2014 1:18:49 PM 14948 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:18:50 PM 14027 97290 21137

1/14/2014 1:18:51 PM 13496 97290 21137

1/14/2014 1:18:52 PM 14654 97290 21137

1/14/2014 1:18:53 PM 14553 97290 21137

1/14/2014 1:18:54 PM 13418 97290 21137

1/14/2014 1:18:55 PM 15444 97290 21137

1/14/2014 1:18:56 PM 15621 97290 21137

1/14/2014 1:18:57 PM 14585 97290 21137

1/14/2014 1:18:58 PM 13756 97290 21137

1/14/2014 1:18:59 PM 13969 97290 21137

1/14/2014 1:19:00 PM 14532 97290 21137

1/14/2014 1:19:01 PM 17823 97290 21137

1/14/2014 1:19:02 PM 14415 97290 21137

1/14/2014 1:19:03 PM 15393 97290 21137

1/14/2014 1:19:04 PM 14798 97290 21137

1/14/2014 1:19:05 PM 13809 97290 21137

1/14/2014 1:19:06 PM 14282 97290 21137

1/14/2014 1:19:07 PM 14160 97290 21137

1/14/2014 1:19:08 PM 16170 97290 21137

1/14/2014 1:19:09 PM 14752 97290 21137

1/14/2014 1:19:10 PM 17038 97290 21137

1/14/2014 1:19:11 PM 19259 97290 21137

1/14/2014 1:19:12 PM 18585 97290 21137

1/14/2014 1:19:13 PM 19496 97290 21137

1/14/2014 1:19:14 PM 19844 97290 21137

1/14/2014 1:19:15 PM 17411 97290 21137

1/14/2014 1:19:16 PM 18572 97290 21137

1/14/2014 1:19:17 PM 18683 97290 21137

1/14/2014 1:19:18 PM 21140 97290 21137

1/14/2014 1:19:19 PM 19445 97290 21137

1/14/2014 1:19:20 PM 20371 97290 21137

1/14/2014 1:19:21 PM 19192 97290 21137

1/14/2014 1:19:22 PM 17968 97290 21137

1/14/2014 1:19:23 PM 18622 97290 21137

1/14/2014 1:19:24 PM 19175 97290 21137

1/14/2014 1:19:25 PM 19223 97290 21137

1/14/2014 1:19:26 PM 17766 97290 21137

1/14/2014 1:19:27 PM 16981 97290 21137

1/14/2014 1:19:28 PM 17595 97290 21137

1/14/2014 1:19:29 PM 17298 97290 21137

1/14/2014 1:19:30 PM 19054 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:19:31 PM 16673 97290 21137

1/14/2014 1:19:32 PM 16738 97290 21137

1/14/2014 1:19:33 PM 19094 97290 21137

1/14/2014 1:19:34 PM 18303 97290 21137

1/14/2014 1:19:35 PM 17145 97290 21137

1/14/2014 1:19:36 PM 15206 97290 21137

1/14/2014 1:19:37 PM 15051 97290 21137

1/14/2014 1:19:38 PM 14293 97290 21137

1/14/2014 1:19:39 PM 14343 97290 21137

1/14/2014 1:19:40 PM 13665 97290 21137

1/14/2014 1:19:41 PM 15296 97290 21137

1/14/2014 1:19:42 PM 14624 97290 21137

1/14/2014 1:19:43 PM 14606 97290 21137

1/14/2014 1:19:44 PM 13881 97290 21137

1/14/2014 1:19:45 PM 14330 97290 21137

1/14/2014 1:19:46 PM 16002 97290 21137

1/14/2014 1:19:47 PM 13540 97290 21137

1/14/2014 1:19:48 PM 14875 97290 21137

1/14/2014 1:19:49 PM 16828 97290 21137

1/14/2014 1:19:50 PM 14527 97290 21137

1/14/2014 1:19:51 PM 14011 97290 21137

1/14/2014 1:19:52 PM 14962 97290 21137

1/14/2014 1:19:53 PM 15500 97290 21137

1/14/2014 1:19:54 PM 15425 97290 21137

1/14/2014 1:19:55 PM 17806 97290 21137

1/14/2014 1:19:56 PM 16361 97290 21137

1/14/2014 1:19:57 PM 16360 97290 21137

1/14/2014 1:19:58 PM 14470 97290 21137

1/14/2014 1:19:59 PM 14747 97290 21137

1/14/2014 1:20:00 PM 15536 97290 21137

1/14/2014 1:20:01 PM 16064 97290 21137

1/14/2014 1:20:02 PM 15446 97290 21137

1/14/2014 1:20:03 PM 16611 97290 21137

1/14/2014 1:20:04 PM 15372 97290 21137

1/14/2014 1:20:05 PM 14673 97290 21137

1/14/2014 1:20:06 PM 13778 97290 21137

1/14/2014 1:20:07 PM 16104 97290 21137

1/14/2014 1:20:08 PM 14616 97290 21137

1/14/2014 1:20:09 PM 14694 97290 21137

1/14/2014 1:20:10 PM 15133 97290 21137

1/14/2014 1:20:11 PM 14943 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:20:12 PM 15015 97290 21137

1/14/2014 1:20:13 PM 14763 97290 21137

1/14/2014 1:20:14 PM 14761 97290 21137

1/14/2014 1:20:15 PM 14700 97290 21137

1/14/2014 1:20:16 PM 15225 97290 21137

1/14/2014 1:20:17 PM 13406 97290 21137

1/14/2014 1:20:18 PM 14301 97290 21137

1/14/2014 1:20:19 PM 14225 97290 21137

1/14/2014 1:20:20 PM 15316 97290 21137

1/14/2014 1:20:21 PM 15439 97290 21137

1/14/2014 1:20:22 PM 15319 97290 21137

1/14/2014 1:20:23 PM 14900 97290 21137

1/14/2014 1:20:24 PM 14945 97290 21137

1/14/2014 1:20:25 PM 14146 97290 21137

1/14/2014 1:20:26 PM 15986 97290 21137

1/14/2014 1:20:27 PM 16206 97290 21137

1/14/2014 1:20:28 PM 14491 97290 21137

1/14/2014 1:20:29 PM 14062 97290 21137

1/14/2014 1:20:30 PM 14105 97290 21137

1/14/2014 1:20:31 PM 13786 97290 21137

1/14/2014 1:20:32 PM 13826 97290 21137

1/14/2014 1:20:33 PM 13716 97290 21137

1/14/2014 1:20:34 PM 15309 97290 21137

1/14/2014 1:20:35 PM 14747 97290 21137

1/14/2014 1:20:36 PM 13976 97290 21137

1/14/2014 1:20:37 PM 13874 97290 21137

1/14/2014 1:20:38 PM 15258 97290 21137

1/14/2014 1:20:39 PM 14464 97290 21137

1/14/2014 1:20:40 PM 16126 97290 21137

1/14/2014 1:20:41 PM 14951 97290 21137

1/14/2014 1:20:42 PM 13428 97290 21137

1/14/2014 1:20:43 PM 13797 97290 21137

1/14/2014 1:20:44 PM 13919 97290 21137

1/14/2014 1:20:45 PM 13980 97290 21137

1/14/2014 1:20:46 PM 14265 97290 21137

1/14/2014 1:20:47 PM 13526 97290 21137

1/14/2014 1:20:48 PM 14511 97290 21137

1/14/2014 1:20:49 PM 14367 97290 21137

1/14/2014 1:20:50 PM 15472 97290 21137

1/14/2014 1:20:51 PM 14518 97290 21137

1/14/2014 1:20:52 PM 15119 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:20:53 PM 14940 97290 21137

1/14/2014 1:20:54 PM 15825 97290 21137

1/14/2014 1:20:55 PM 16376 97290 21137

1/14/2014 1:20:56 PM 16004 97290 21137

1/14/2014 1:20:57 PM 14981 97290 21137

1/14/2014 1:20:58 PM 14155 97290 21137

1/14/2014 1:20:59 PM 15778 97290 21137

1/14/2014 1:21:00 PM 14774 97290 21137

1/14/2014 1:21:01 PM 15153 97290 21137

1/14/2014 1:21:02 PM 15638 97290 21137

1/14/2014 1:21:03 PM 16359 97290 21137

1/14/2014 1:21:04 PM 14290 97290 21137

1/14/2014 1:21:05 PM 14012 97290 21137

1/14/2014 1:21:06 PM 14213 97290 21137

1/14/2014 1:21:07 PM 13993 97290 21137

1/14/2014 1:21:08 PM 13278 97290 21137

1/14/2014 1:21:09 PM 14629 97290 21137

1/14/2014 1:21:10 PM 13947 97290 21137

1/14/2014 1:21:11 PM 14437 97290 21137

1/14/2014 1:21:12 PM 13689 97290 21137

1/14/2014 1:21:13 PM 13472 97290 21137

1/14/2014 1:21:14 PM 14738 97290 21137

1/14/2014 1:21:15 PM 15264 97290 21137

1/14/2014 1:21:16 PM 14976 97290 21137

1/14/2014 1:21:17 PM 15294 97290 21137

1/14/2014 1:21:18 PM 14503 97290 21137

1/14/2014 1:21:19 PM 14846 97290 21137

1/14/2014 1:21:20 PM 14961 97290 21137

1/14/2014 1:21:21 PM 15470 97290 21137

1/14/2014 1:21:22 PM 15687 97290 21137

1/14/2014 1:21:23 PM 14722 97290 21137

1/14/2014 1:21:24 PM 15830 97290 21137

1/14/2014 1:21:25 PM 14367 97290 21137

1/14/2014 1:21:26 PM 13942 97290 21137

1/14/2014 1:21:27 PM 14225 97290 21137

1/14/2014 1:21:28 PM 13666 97290 21137

1/14/2014 1:21:29 PM 13256 97290 21137

1/14/2014 1:21:30 PM 14834 97290 21137

1/14/2014 1:21:31 PM 14598 97290 21137

1/14/2014 1:21:32 PM 14899 97290 21137

1/14/2014 1:21:33 PM 16444 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:21:34 PM 15091 97290 21137

1/14/2014 1:21:35 PM 14422 97290 21137

1/14/2014 1:21:36 PM 15335 97290 21137

1/14/2014 1:21:37 PM 14124 97290 21137

1/14/2014 1:21:38 PM 15441 97290 21137

1/14/2014 1:21:39 PM 14870 97290 21137

1/14/2014 1:21:40 PM 15117 97290 21137

1/14/2014 1:21:41 PM 14369 97290 21137

1/14/2014 1:21:42 PM 17452 97290 21137

1/14/2014 1:21:43 PM 17953 97290 21137

1/14/2014 1:21:44 PM 21078 97290 21137

1/14/2014 1:21:45 PM 19639 97290 21137

1/14/2014 1:21:46 PM 21039 97290 21137

1/14/2014 1:21:47 PM 17285 97290 21137

1/14/2014 1:21:48 PM 17791 97290 21137

1/14/2014 1:21:49 PM 21127 97290 21137

1/14/2014 1:21:50 PM 18812 97290 21137

1/14/2014 1:21:51 PM 19373 97290 21137

1/14/2014 1:21:52 PM 19573 97290 21137

1/14/2014 1:21:53 PM 19743 97290 21137

1/14/2014 1:21:54 PM 20985 97290 21137

1/14/2014 1:21:55 PM 19916 97290 21137

1/14/2014 1:21:56 PM 19559 97290 21137

1/14/2014 1:21:57 PM 19230 97290 21137

1/14/2014 1:21:58 PM 19027 97290 21137

1/14/2014 1:21:59 PM 17716 97290 21137

1/14/2014 1:22:00 PM 16879 97290 21137

1/14/2014 1:22:01 PM 15829 97290 21137

1/14/2014 1:22:02 PM 16407 97290 21137

1/14/2014 1:22:03 PM 15412 97290 21137

1/14/2014 1:22:04 PM 15763 97290 21137

1/14/2014 1:22:05 PM 14920 97290 21137

1/14/2014 1:22:06 PM 14380 97290 21137

1/14/2014 1:22:07 PM 14695 97290 21137

1/14/2014 1:22:08 PM 14203 97290 21137

1/14/2014 1:22:09 PM 15611 97290 21137

1/14/2014 1:22:10 PM 15032 97290 21137

1/14/2014 1:22:11 PM 12608 97290 21137

1/14/2014 1:22:12 PM 13292 97290 21137

1/14/2014 1:22:13 PM 13433 97290 21137

1/14/2014 1:22:14 PM 14488 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:22:15 PM 14512 97290 21137

1/14/2014 1:22:16 PM 15418 97290 21137

1/14/2014 1:22:17 PM 15794 97290 21137

1/14/2014 1:22:18 PM 14448 97290 21137

1/14/2014 1:22:19 PM 13902 97290 21137

1/14/2014 1:22:20 PM 14065 97290 21137

1/14/2014 1:22:21 PM 15156 97290 21137

1/14/2014 1:22:22 PM 15279 97290 21137

1/14/2014 1:22:23 PM 15669 97290 21137

1/14/2014 1:22:24 PM 16907 97290 21137

1/14/2014 1:22:25 PM 14906 97290 21137

1/14/2014 1:22:26 PM 14766 97290 21137

1/14/2014 1:22:27 PM 14821 97290 21137

1/14/2014 1:22:28 PM 14025 97290 21137

1/14/2014 1:22:29 PM 13886 97290 21137

1/14/2014 1:22:30 PM 15771 97290 21137

1/14/2014 1:22:31 PM 14533 97290 21137

1/14/2014 1:22:32 PM 15453 97290 21137

1/14/2014 1:22:33 PM 15743 97290 21137

1/14/2014 1:22:34 PM 15005 97290 21137

1/14/2014 1:22:35 PM 12571 97290 21137

1/14/2014 1:22:36 PM 14092 97290 21137

1/14/2014 1:22:37 PM 13783 97290 21137

1/14/2014 1:22:38 PM 15356 97290 21137

1/14/2014 1:22:39 PM 14489 97290 21137

1/14/2014 1:22:40 PM 14782 97290 21137

1/14/2014 1:22:41 PM 15755 97290 21137

1/14/2014 1:22:42 PM 15548 97290 21137

1/14/2014 1:22:43 PM 16067 97290 21137

1/14/2014 1:22:44 PM 16796 97290 21137

1/14/2014 1:22:45 PM 15359 97290 21137

1/14/2014 1:22:46 PM 16530 97290 21137

1/14/2014 1:22:47 PM 15142 97290 21137

1/14/2014 1:22:48 PM 13055 97290 21137

1/14/2014 1:22:49 PM 16643 97290 21137

1/14/2014 1:22:50 PM 15441 97290 21137

1/14/2014 1:22:51 PM 13940 97290 21137

1/14/2014 1:22:52 PM 15275 97290 21137

1/14/2014 1:22:53 PM 14198 97290 21137

1/14/2014 1:22:54 PM 15249 97290 21137

1/14/2014 1:22:55 PM 15032 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:22:56 PM 14888 97290 21137

1/14/2014 1:22:57 PM 14972 97290 21137

1/14/2014 1:22:58 PM 15406 97290 21137

1/14/2014 1:22:59 PM 13580 97290 21137

1/14/2014 1:23:00 PM 15905 97290 21137

1/14/2014 1:23:01 PM 14716 97290 21137

1/14/2014 1:23:02 PM 16909 97290 21137

1/14/2014 1:23:03 PM 15327 97290 21137

1/14/2014 1:23:04 PM 15472 97290 21137

1/14/2014 1:23:05 PM 13798 97290 21137

1/14/2014 1:23:06 PM 13649 97290 21137

1/14/2014 1:23:07 PM 14932 97290 21137

1/14/2014 1:23:08 PM 15883 97290 21137

1/14/2014 1:23:09 PM 14710 97290 21137

1/14/2014 1:23:10 PM 14867 97290 21137

1/14/2014 1:23:11 PM 14516 97290 21137

1/14/2014 1:23:12 PM 14819 97290 21137

1/14/2014 1:23:13 PM 14025 97290 21137

1/14/2014 1:23:14 PM 14306 97290 21137

1/14/2014 1:23:15 PM 14286 97290 21137

1/14/2014 1:23:16 PM 14521 97290 21137

1/14/2014 1:23:17 PM 13950 97290 21137

1/14/2014 1:23:18 PM 15667 97290 21137

1/14/2014 1:23:19 PM 15017 97290 21137

1/14/2014 1:23:20 PM 16834 97290 21137

1/14/2014 1:23:21 PM 15338 97290 21137

1/14/2014 1:23:22 PM 15444 97290 21137

1/14/2014 1:23:23 PM 13791 97290 21137

1/14/2014 1:23:24 PM 14397 97290 21137

1/14/2014 1:23:25 PM 13319 97290 21137

1/14/2014 1:23:26 PM 13170 97290 21137

1/14/2014 1:23:27 PM 13852 97290 21137

1/14/2014 1:23:28 PM 13946 97290 21137

1/14/2014 1:23:29 PM 14133 97290 21137

1/14/2014 1:23:30 PM 14363 97290 21137

1/14/2014 1:23:31 PM 13760 97290 21137

1/14/2014 1:23:32 PM 16910 97290 21137

1/14/2014 1:23:33 PM 14967 97290 21137

1/14/2014 1:23:34 PM 14332 97290 21137

1/14/2014 1:23:35 PM 14263 97290 21137

1/14/2014 1:23:36 PM 14215 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:23:37 PM 13304 97290 21137

1/14/2014 1:23:38 PM 14786 97290 21137

1/14/2014 1:23:39 PM 14016 97290 21137

1/14/2014 1:23:40 PM 15444 97290 21137

1/14/2014 1:23:41 PM 14871 97290 21137

1/14/2014 1:23:42 PM 15237 97290 21137

1/14/2014 1:23:43 PM 15689 97290 21137

1/14/2014 1:23:44 PM 14452 97290 21137

1/14/2014 1:23:45 PM 15733 97290 21137

1/14/2014 1:23:46 PM 14703 97290 21137

1/14/2014 1:23:47 PM 15255 97290 21137

1/14/2014 1:23:48 PM 14913 97290 21137

1/14/2014 1:23:49 PM 14318 97290 21137

1/14/2014 1:23:50 PM 12759 97290 21137

1/14/2014 1:23:51 PM 14290 97290 21137

1/14/2014 1:23:52 PM 13652 97290 21137

1/14/2014 1:23:53 PM 14063 97290 21137

1/14/2014 1:23:54 PM 14675 97290 21137

1/14/2014 1:23:55 PM 13599 97290 21137

1/14/2014 1:23:56 PM 14289 97290 21137

1/14/2014 1:23:57 PM 15002 97290 21137

1/14/2014 1:23:58 PM 13950 97290 21137

1/14/2014 1:23:59 PM 14797 97290 21137

1/14/2014 1:24:00 PM 15039 97290 21137

1/14/2014 1:24:01 PM 14560 97290 21137

1/14/2014 1:24:02 PM 16210 97290 21137

1/14/2014 1:24:03 PM 15302 97290 21137

1/14/2014 1:24:04 PM 14625 97290 21137

1/14/2014 1:24:05 PM 14846 97290 21137

1/14/2014 1:24:06 PM 14481 97290 21137

1/14/2014 1:24:07 PM 14150 97290 21137

1/14/2014 1:24:08 PM 15237 97290 21137

1/14/2014 1:24:09 PM 14669 97290 21137

1/14/2014 1:24:10 PM 14707 97290 21137

1/14/2014 1:24:11 PM 16336 97290 21137

1/14/2014 1:24:12 PM 15214 97290 21137

1/14/2014 1:24:13 PM 15443 97290 21137

1/14/2014 1:24:14 PM 15501 97290 21137

1/14/2014 1:24:15 PM 14975 97290 21137

1/14/2014 1:24:16 PM 14303 97290 21137

1/14/2014 1:24:17 PM 14766 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:24:18 PM 15451 97290 21137

1/14/2014 1:24:19 PM 14692 97290 21137

1/14/2014 1:24:20 PM 16753 97290 21137

1/14/2014 1:24:21 PM 16668 97290 21137

1/14/2014 1:24:22 PM 14667 97290 21137

1/14/2014 1:24:23 PM 15906 97290 21137

1/14/2014 1:24:24 PM 17386 97290 21137

1/14/2014 1:24:25 PM 16586 97290 21137

1/14/2014 1:24:26 PM 14706 97290 21137

1/14/2014 1:24:27 PM 14686 97290 21137

1/14/2014 1:24:28 PM 14081 97290 21137

1/14/2014 1:24:29 PM 14500 97290 21137

1/14/2014 1:24:30 PM 14965 97290 21137

1/14/2014 1:24:31 PM 17211 97290 21137

1/14/2014 1:24:32 PM 15852 97290 21137

1/14/2014 1:24:33 PM 16623 97290 21137

1/14/2014 1:24:34 PM 17265 97290 21137

1/14/2014 1:24:35 PM 15506 97290 21137

1/14/2014 1:24:36 PM 15396 97290 21137

1/14/2014 1:24:37 PM 14799 97290 21137

1/14/2014 1:24:38 PM 13749 97290 21137

1/14/2014 1:24:39 PM 13277 97290 21137

1/14/2014 1:24:40 PM 13249 97290 21137

1/14/2014 1:24:41 PM 14352 97290 21137

1/14/2014 1:24:42 PM 14688 97290 21137

1/14/2014 1:24:43 PM 14292 97290 21137

1/14/2014 1:24:44 PM 15123 97290 21137

1/14/2014 1:24:45 PM 15540 97290 21137

1/14/2014 1:24:46 PM 16395 97290 21137

1/14/2014 1:24:47 PM 16788 97290 21137

1/14/2014 1:24:48 PM 17487 97290 21137

1/14/2014 1:24:49 PM 19792 97290 21137

1/14/2014 1:24:50 PM 18598 97290 21137

1/14/2014 1:24:51 PM 17969 97290 21137

1/14/2014 1:24:52 PM 19132 97290 21137

1/14/2014 1:24:53 PM 20803 97290 21137

1/14/2014 1:24:54 PM 20890 97290 21137

1/14/2014 1:24:55 PM 18932 97290 21137

1/14/2014 1:24:56 PM 17603 97290 21137

1/14/2014 1:24:57 PM 17480 97290 21137

1/14/2014 1:24:58 PM 19220 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:24:59 PM 18485 97290 21137

1/14/2014 1:25:00 PM 19051 97290 21137

1/14/2014 1:25:01 PM 16852 97290 21137

1/14/2014 1:25:02 PM 15913 97290 21137

1/14/2014 1:25:03 PM 16398 97290 21137

1/14/2014 1:25:04 PM 17419 97290 21137

1/14/2014 1:25:05 PM 18304 97290 21137

1/14/2014 1:25:06 PM 18556 97290 21137

1/14/2014 1:25:07 PM 18769 97290 21137

1/14/2014 1:25:08 PM 18702 97290 21137

1/14/2014 1:25:09 PM 18685 97290 21137

1/14/2014 1:25:10 PM 17841 97290 21137

1/14/2014 1:25:11 PM 19010 97290 21137

1/14/2014 1:25:12 PM 18162 97290 21137

1/14/2014 1:25:13 PM 16150 97290 21137

1/14/2014 1:25:14 PM 14387 97290 21137

1/14/2014 1:25:15 PM 15056 97290 21137

1/14/2014 1:25:16 PM 14294 97290 21137

1/14/2014 1:25:17 PM 16383 97290 21137

1/14/2014 1:25:18 PM 13815 97290 21137

1/14/2014 1:25:19 PM 14223 97290 21137

1/14/2014 1:25:20 PM 14536 97290 21137

1/14/2014 1:25:21 PM 15844 97290 21137

1/14/2014 1:25:22 PM 15631 97290 21137

1/14/2014 1:25:23 PM 14047 97290 21137

1/14/2014 1:25:24 PM 14372 97290 21137

1/14/2014 1:25:25 PM 13883 97290 21137

1/14/2014 1:25:26 PM 14810 97290 21137

1/14/2014 1:25:27 PM 15252 97290 21137

1/14/2014 1:25:28 PM 14283 97290 21137

1/14/2014 1:25:29 PM 14280 97290 21137

1/14/2014 1:25:30 PM 16050 97290 21137

1/14/2014 1:25:31 PM 14722 97290 21137

1/14/2014 1:25:32 PM 14120 97290 21137

1/14/2014 1:25:33 PM 14660 97290 21137

1/14/2014 1:25:34 PM 15455 97290 21137

1/14/2014 1:25:35 PM 15143 97290 21137

1/14/2014 1:25:36 PM 14706 97290 21137

1/14/2014 1:25:37 PM 15406 97290 21137

1/14/2014 1:25:38 PM 15821 97290 21137

1/14/2014 1:25:39 PM 14065 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:25:40 PM 14076 97290 21137

1/14/2014 1:25:41 PM 14379 97290 21137

1/14/2014 1:25:42 PM 14334 97290 21137

1/14/2014 1:25:43 PM 14713 97290 21137

1/14/2014 1:25:44 PM 13488 97290 21137

1/14/2014 1:25:45 PM 13782 97290 21137

1/14/2014 1:25:46 PM 13735 97290 21137

1/14/2014 1:25:47 PM 15254 97290 21137

1/14/2014 1:25:48 PM 15453 97290 21137

1/14/2014 1:25:49 PM 13733 97290 21137

1/14/2014 1:25:50 PM 14383 97290 21137

1/14/2014 1:25:51 PM 14156 97290 21137

1/14/2014 1:25:52 PM 13739 97290 21137

1/14/2014 1:25:53 PM 14954 97290 21137

1/14/2014 1:25:54 PM 14778 97290 21137

1/14/2014 1:25:55 PM 15154 97290 21137

1/14/2014 1:25:56 PM 15038 97290 21137

1/14/2014 1:25:57 PM 15609 97290 21137

1/14/2014 1:25:58 PM 15782 97290 21137

1/14/2014 1:25:59 PM 16065 97290 21137

1/14/2014 1:26:00 PM 14876 97290 21137

1/14/2014 1:26:01 PM 15719 97290 21137

1/14/2014 1:26:02 PM 14910 97290 21137

1/14/2014 1:26:03 PM 14467 97290 21137

1/14/2014 1:26:04 PM 13906 97290 21137

1/14/2014 1:26:05 PM 14156 97290 21137

1/14/2014 1:26:06 PM 16589 97290 21137

1/14/2014 1:26:07 PM 14047 97290 21137

1/14/2014 1:26:08 PM 15091 97290 21137

1/14/2014 1:26:09 PM 15502 97290 21137

1/14/2014 1:26:10 PM 16475 97290 21137

1/14/2014 1:26:11 PM 15159 97290 21137

1/14/2014 1:26:12 PM 15309 97290 21137

1/14/2014 1:26:13 PM 14807 97290 21137

1/14/2014 1:26:14 PM 14501 97290 21137

1/14/2014 1:26:15 PM 13885 97290 21137

1/14/2014 1:26:16 PM 15381 97290 21137

1/14/2014 1:26:17 PM 15665 97290 21137

1/14/2014 1:26:18 PM 16246 97290 21137

1/14/2014 1:26:19 PM 15941 97290 21137

1/14/2014 1:26:20 PM 14335 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:26:21 PM 14804 97290 21137

1/14/2014 1:26:22 PM 14381 97290 21137

1/14/2014 1:26:23 PM 13765 97290 21137

1/14/2014 1:26:24 PM 16071 97290 21137

1/14/2014 1:26:25 PM 14277 97290 21137

1/14/2014 1:26:26 PM 13529 97290 21137

1/14/2014 1:26:27 PM 14452 97290 21137

1/14/2014 1:26:28 PM 15613 97290 21137

1/14/2014 1:26:29 PM 13413 97290 21137

1/14/2014 1:26:30 PM 14123 97290 21137

1/14/2014 1:26:31 PM 13400 97290 21137

1/14/2014 1:26:32 PM 14420 97290 21137

1/14/2014 1:26:33 PM 14735 97290 21137

1/14/2014 1:26:34 PM 15143 97290 21137

1/14/2014 1:26:35 PM 14616 97290 21137

1/14/2014 1:26:36 PM 16584 97290 21137

1/14/2014 1:26:37 PM 15216 97290 21137

1/14/2014 1:26:38 PM 14244 97290 21137

1/14/2014 1:26:39 PM 15561 97290 21137

1/14/2014 1:26:40 PM 14930 97290 21137

1/14/2014 1:26:41 PM 13842 97290 21137

1/14/2014 1:26:42 PM 12970 97290 21137

1/14/2014 1:26:43 PM 13772 97290 21137

1/14/2014 1:26:44 PM 15203 97290 21137

1/14/2014 1:26:45 PM 15020 97290 21137

1/14/2014 1:26:46 PM 14825 97290 21137

1/14/2014 1:26:47 PM 14806 97290 21137

1/14/2014 1:26:48 PM 13721 97290 21137

1/14/2014 1:26:49 PM 13630 97290 21137

1/14/2014 1:26:50 PM 15107 97290 21137

1/14/2014 1:26:51 PM 14876 97290 21137

1/14/2014 1:26:52 PM 14609 97290 21137

1/14/2014 1:26:53 PM 13972 97290 21137

1/14/2014 1:26:54 PM 14593 97290 21137

1/14/2014 1:26:55 PM 15168 97290 21137

1/14/2014 1:26:56 PM 14592 97290 21137

1/14/2014 1:26:57 PM 14418 97290 21137

1/14/2014 1:26:58 PM 13744 97290 21137

1/14/2014 1:26:59 PM 15436 97290 21137

1/14/2014 1:27:00 PM 13729 97290 21137

1/14/2014 1:27:01 PM 14772 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:27:02 PM 13563 97290 21137

1/14/2014 1:27:03 PM 14550 97290 21137

1/14/2014 1:27:04 PM 14827 97290 21137

1/14/2014 1:27:05 PM 13787 97290 21137

1/14/2014 1:27:06 PM 13436 97290 21137

1/14/2014 1:27:07 PM 16259 97290 21137

1/14/2014 1:27:08 PM 14505 97290 21137

1/14/2014 1:27:09 PM 15746 97290 21137

1/14/2014 1:27:10 PM 16296 97290 21137

1/14/2014 1:27:11 PM 17934 97290 21137

1/14/2014 1:27:12 PM 17413 97290 21137

1/14/2014 1:27:13 PM 18573 97290 21137

1/14/2014 1:27:14 PM 18623 97290 21137

1/14/2014 1:27:15 PM 19175 97290 21137

1/14/2014 1:27:16 PM 17304 97290 21137

1/14/2014 1:27:17 PM 19596 97290 21137

1/14/2014 1:27:18 PM 17829 97290 21137

1/14/2014 1:27:19 PM 19727 97290 21137

1/14/2014 1:27:20 PM 18761 97290 21137

1/14/2014 1:27:21 PM 18400 97290 21137

1/14/2014 1:27:22 PM 19420 97290 21137

1/14/2014 1:27:23 PM 21115 97290 21137

1/14/2014 1:27:24 PM 19798 97290 21137

1/14/2014 1:27:25 PM 18269 97290 21137

1/14/2014 1:27:26 PM 19507 97290 21137

1/14/2014 1:27:27 PM 19156 97290 21137

1/14/2014 1:27:28 PM 19519 97290 21137

1/14/2014 1:27:29 PM 17899 97290 21137

1/14/2014 1:27:30 PM 16415 97290 21137

1/14/2014 1:27:31 PM 14123 97290 21137

1/14/2014 1:27:32 PM 15351 97290 21137

1/14/2014 1:27:33 PM 13557 97290 21137

1/14/2014 1:27:34 PM 13319 97290 21137

1/14/2014 1:27:35 PM 15000 97290 21137

1/14/2014 1:27:36 PM 15060 97290 21137

1/14/2014 1:27:37 PM 14955 97290 21137

1/14/2014 1:27:38 PM 14868 97290 21137

1/14/2014 1:27:39 PM 14577 97290 21137

1/14/2014 1:27:40 PM 17384 97290 21137

1/14/2014 1:27:41 PM 15476 97290 21137

1/14/2014 1:27:42 PM 13859 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:27:43 PM 14864 97290 21137

1/14/2014 1:27:44 PM 15026 97290 21137

1/14/2014 1:27:45 PM 15876 97290 21137

1/14/2014 1:27:46 PM 15069 97290 21137

1/14/2014 1:27:47 PM 14867 97290 21137

1/14/2014 1:27:48 PM 14366 97290 21137

1/14/2014 1:27:49 PM 15321 97290 21137

1/14/2014 1:27:50 PM 14510 97290 21137

1/14/2014 1:27:51 PM 15717 97290 21137

1/14/2014 1:27:52 PM 13589 97290 21137

1/14/2014 1:27:53 PM 13207 97290 21137

1/14/2014 1:27:54 PM 14341 97290 21137

1/14/2014 1:27:55 PM 15465 97290 21137

1/14/2014 1:27:56 PM 14246 97290 21137

1/14/2014 1:27:57 PM 13791 97290 21137

1/14/2014 1:27:58 PM 13438 97290 21137

1/14/2014 1:27:59 PM 14909 97290 21137

1/14/2014 1:28:00 PM 14047 97290 21137

1/14/2014 1:28:01 PM 15241 97290 21137

1/14/2014 1:28:02 PM 14910 97290 21137

1/14/2014 1:28:03 PM 15127 97290 21137

1/14/2014 1:28:04 PM 14282 97290 21137

1/14/2014 1:28:05 PM 13020 97290 21137

1/14/2014 1:28:06 PM 15465 97290 21137

1/14/2014 1:28:07 PM 14996 97290 21137

1/14/2014 1:28:08 PM 15689 97290 21137

1/14/2014 1:28:09 PM 14422 97290 21137

1/14/2014 1:28:10 PM 14975 97290 21137

1/14/2014 1:28:11 PM 13433 97290 21137

1/14/2014 1:28:12 PM 13648 97290 21137

1/14/2014 1:28:13 PM 13342 97290 21137

1/14/2014 1:28:14 PM 14411 97290 21137

1/14/2014 1:28:15 PM 13771 97290 21137

1/14/2014 1:28:16 PM 13012 97290 21137

1/14/2014 1:28:17 PM 14473 97290 21137

1/14/2014 1:28:18 PM 13248 97290 21137

1/14/2014 1:28:19 PM 14112 97290 21137

1/14/2014 1:28:20 PM 13278 97290 21137

1/14/2014 1:28:21 PM 13039 97290 21137

1/14/2014 1:28:22 PM 15679 97290 21137

1/14/2014 1:28:23 PM 15080 97290 21137

Page 84 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:28:24 PM 15650 97290 21137

1/14/2014 1:28:25 PM 14862 97290 21137

1/14/2014 1:28:26 PM 15715 97290 21137

1/14/2014 1:28:27 PM 16289 97290 21137

1/14/2014 1:28:28 PM 15382 97290 21137

1/14/2014 1:28:29 PM 14435 97290 21137

1/14/2014 1:28:30 PM 15398 97290 21137

1/14/2014 1:28:31 PM 13989 97290 21137

1/14/2014 1:28:32 PM 15077 97290 21137

1/14/2014 1:28:33 PM 12949 97290 21137

1/14/2014 1:28:34 PM 14817 97290 21137

1/14/2014 1:28:35 PM 14354 97290 21137

1/14/2014 1:28:36 PM 15048 97290 21137

1/14/2014 1:28:37 PM 15012 97290 21137

1/14/2014 1:28:38 PM 14193 97290 21137

1/14/2014 1:28:39 PM 14588 97290 21137

1/14/2014 1:28:40 PM 13847 97290 21137

1/14/2014 1:28:41 PM 13931 97290 21137

1/14/2014 1:28:42 PM 16803 97290 21137

1/14/2014 1:28:43 PM 15690 97290 21137

1/14/2014 1:28:44 PM 15232 97290 21137

1/14/2014 1:28:45 PM 15658 97290 21137

1/14/2014 1:28:46 PM 17624 97290 21137

1/14/2014 1:28:47 PM 16406 97290 21137

1/14/2014 1:28:48 PM 16971 97290 21137

1/14/2014 1:28:49 PM 16152 97290 21137

1/14/2014 1:28:50 PM 14838 97290 21137

1/14/2014 1:28:51 PM 13849 97290 21137

1/14/2014 1:28:52 PM 14652 97290 21137

1/14/2014 1:28:53 PM 14013 97290 21137

1/14/2014 1:28:54 PM 14453 97290 21137

1/14/2014 1:28:55 PM 15073 97290 21137

1/14/2014 1:28:56 PM 13998 97290 21137

1/14/2014 1:28:57 PM 14959 97290 21137

1/14/2014 1:28:58 PM 14569 97290 21137

1/14/2014 1:28:59 PM 13932 97290 21137

1/14/2014 1:29:00 PM 13263 97290 21137

1/14/2014 1:29:01 PM 13995 97290 21137

1/14/2014 1:29:02 PM 16068 97290 21137

1/14/2014 1:29:03 PM 15387 97290 21137

1/14/2014 1:29:04 PM 13687 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:29:05 PM 13741 97290 21137

1/14/2014 1:29:06 PM 14325 97290 21137

1/14/2014 1:29:07 PM 14711 97290 21137

1/14/2014 1:29:08 PM 14028 97290 21137

1/14/2014 1:29:09 PM 14247 97290 21137

1/14/2014 1:29:10 PM 14931 97290 21137

1/14/2014 1:29:11 PM 14293 97290 21137

1/14/2014 1:29:12 PM 13623 97290 21137

1/14/2014 1:29:13 PM 15465 97290 21137

1/14/2014 1:29:14 PM 14696 97290 21137

1/14/2014 1:29:15 PM 15344 97290 21137

1/14/2014 1:29:16 PM 13526 97290 21137

1/14/2014 1:29:17 PM 14481 97290 21137

1/14/2014 1:29:18 PM 15530 97290 21137

1/14/2014 1:29:19 PM 14742 97290 21137

1/14/2014 1:29:20 PM 14275 97290 21137

1/14/2014 1:29:21 PM 15059 97290 21137

1/14/2014 1:29:22 PM 13634 97290 21137

1/14/2014 1:29:23 PM 15078 97290 21137

1/14/2014 1:29:24 PM 13009 97290 21137

1/14/2014 1:29:25 PM 14052 97290 21137

1/14/2014 1:29:26 PM 15213 97290 21137

1/14/2014 1:29:27 PM 16553 97290 21137

1/14/2014 1:29:28 PM 15988 97290 21137

1/14/2014 1:29:29 PM 15577 97290 21137

1/14/2014 1:29:30 PM 15108 97290 21137

1/14/2014 1:29:31 PM 14713 97290 21137

1/14/2014 1:29:32 PM 15018 97290 21137

1/14/2014 1:29:33 PM 15034 97290 21137

1/14/2014 1:29:34 PM 14618 97290 21137

1/14/2014 1:29:35 PM 14154 97290 21137

1/14/2014 1:29:36 PM 14458 97290 21137

1/14/2014 1:29:37 PM 15374 97290 21137

1/14/2014 1:29:38 PM 15153 97290 21137

1/14/2014 1:29:39 PM 14768 97290 21137

1/14/2014 1:29:40 PM 16202 97290 21137

1/14/2014 1:29:41 PM 14190 97290 21137

1/14/2014 1:29:42 PM 13627 97290 21137

1/14/2014 1:29:43 PM 13547 97290 21137

1/14/2014 1:29:44 PM 14216 97290 21137

1/14/2014 1:29:45 PM 15224 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:29:46 PM 14816 97290 21137

1/14/2014 1:29:47 PM 13124 97290 21137

1/14/2014 1:29:48 PM 13811 97290 21137

1/14/2014 1:29:49 PM 14672 97290 21137

1/14/2014 1:29:50 PM 14648 97290 21137

1/14/2014 1:29:51 PM 14942 97290 21137

1/14/2014 1:29:52 PM 15255 97290 21137

1/14/2014 1:29:53 PM 16413 97290 21137

1/14/2014 1:29:54 PM 14573 97290 21137

1/14/2014 1:29:55 PM 15973 97290 21137

1/14/2014 1:29:56 PM 15843 97290 21137

1/14/2014 1:29:57 PM 15540 97290 21137

1/14/2014 1:29:58 PM 15345 97290 21137

1/14/2014 1:29:59 PM 14816 97290 21137

1/14/2014 1:30:00 PM 14294 97290 21137

1/14/2014 1:30:01 PM 15123 97290 21137

1/14/2014 1:30:02 PM 15210 97290 21137

1/14/2014 1:30:03 PM 13732 97290 21137

1/14/2014 1:30:04 PM 13363 97290 21137

1/14/2014 1:30:05 PM 14921 97290 21137

1/14/2014 1:30:06 PM 15370 97290 21137

1/14/2014 1:30:07 PM 14942 97290 21137

1/14/2014 1:30:08 PM 15645 97290 21137

1/14/2014 1:30:09 PM 14981 97290 21137

1/14/2014 1:30:10 PM 15415 97290 21137

1/14/2014 1:30:11 PM 15314 97290 21137

1/14/2014 1:30:12 PM 14118 97290 21137

1/14/2014 1:30:13 PM 15409 97290 21137

1/14/2014 1:30:14 PM 15102 97290 21137

1/14/2014 1:30:15 PM 13675 97290 21137

1/14/2014 1:30:16 PM 15599 97290 21137

1/14/2014 1:30:17 PM 15659 97290 21137

1/14/2014 1:30:18 PM 14055 97290 21137

1/14/2014 1:30:19 PM 14883 97290 21137

1/14/2014 1:30:20 PM 15390 97290 21137

1/14/2014 1:30:21 PM 15547 97290 21137

1/14/2014 1:30:22 PM 14087 97290 21137

1/14/2014 1:30:23 PM 13421 97290 21137

1/14/2014 1:30:24 PM 15085 97290 21137

1/14/2014 1:30:25 PM 16761 97290 21137

1/14/2014 1:30:26 PM 17180 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:30:27 PM 17675 97290 21137

1/14/2014 1:30:28 PM 18188 97290 21137

1/14/2014 1:30:29 PM 17687 97290 21137

1/14/2014 1:30:30 PM 18251 97290 21137

1/14/2014 1:30:31 PM 19083 97290 21137

1/14/2014 1:30:32 PM 19680 97290 21137

1/14/2014 1:30:33 PM 20400 97290 21137

1/14/2014 1:30:34 PM 19020 97290 21137

1/14/2014 1:30:35 PM 18795 97290 21137

1/14/2014 1:30:36 PM 17928 97290 21137

1/14/2014 1:30:37 PM 17022 97290 21137

1/14/2014 1:30:38 PM 16945 97290 21137

1/14/2014 1:30:39 PM 17166 97290 21137

1/14/2014 1:30:40 PM 17281 97290 21137

1/14/2014 1:30:41 PM 18060 97290 21137

1/14/2014 1:30:42 PM 17205 97290 21137

1/14/2014 1:30:43 PM 16661 97290 21137

1/14/2014 1:30:44 PM 18145 97290 21137

1/14/2014 1:30:45 PM 18246 97290 21137

1/14/2014 1:30:46 PM 17851 97290 21137

1/14/2014 1:30:47 PM 19522 97290 21137

1/14/2014 1:30:48 PM 16760 97290 21137

1/14/2014 1:30:49 PM 15710 97290 21137

1/14/2014 1:30:50 PM 15387 97290 21137

1/14/2014 1:30:51 PM 15487 97290 21137

1/14/2014 1:30:52 PM 14731 97290 21137

1/14/2014 1:30:53 PM 14482 97290 21137

1/14/2014 1:30:54 PM 16220 97290 21137

1/14/2014 1:30:55 PM 14315 97290 21137

1/14/2014 1:30:56 PM 15458 97290 21137

1/14/2014 1:30:57 PM 14454 97290 21137

1/14/2014 1:30:58 PM 13843 97290 21137

1/14/2014 1:30:59 PM 15551 97290 21137

1/14/2014 1:31:00 PM 16007 97290 21137

1/14/2014 1:31:01 PM 15671 97290 21137

1/14/2014 1:31:02 PM 14868 97290 21137

1/14/2014 1:31:03 PM 15177 97290 21137

1/14/2014 1:31:04 PM 14504 97290 21137

1/14/2014 1:31:05 PM 16316 97290 21137

1/14/2014 1:31:06 PM 15809 97290 21137

1/14/2014 1:31:07 PM 14302 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:31:08 PM 14435 97290 21137

1/14/2014 1:31:09 PM 14708 97290 21137

1/14/2014 1:31:10 PM 14027 97290 21137

1/14/2014 1:31:11 PM 13526 97290 21137

1/14/2014 1:31:12 PM 13521 97290 21137

1/14/2014 1:31:13 PM 14360 97290 21137

1/14/2014 1:31:14 PM 13910 97290 21137

1/14/2014 1:31:15 PM 14427 97290 21137

1/14/2014 1:31:16 PM 14047 97290 21137

1/14/2014 1:31:17 PM 15031 97290 21137

1/14/2014 1:31:18 PM 14407 97290 21137

1/14/2014 1:31:19 PM 14642 97290 21137

1/14/2014 1:31:20 PM 15090 97290 21137

1/14/2014 1:31:21 PM 14392 97290 21137

1/14/2014 1:31:22 PM 12778 97290 21137

1/14/2014 1:31:23 PM 15344 97290 21137

1/14/2014 1:31:24 PM 15746 97290 21137

1/14/2014 1:31:25 PM 13236 97290 21137

1/14/2014 1:31:26 PM 13959 97290 21137

1/14/2014 1:31:27 PM 15759 97290 21137

1/14/2014 1:31:28 PM 14980 97290 21137

1/14/2014 1:31:29 PM 15355 97290 21137

1/14/2014 1:31:30 PM 14488 97290 21137

1/14/2014 1:31:31 PM 14692 97290 21137

1/14/2014 1:31:32 PM 14833 97290 21137

1/14/2014 1:31:33 PM 14778 97290 21137

1/14/2014 1:31:34 PM 14224 97290 21137

1/14/2014 1:31:35 PM 16576 97290 21137

1/14/2014 1:31:36 PM 15364 97290 21137

1/14/2014 1:31:37 PM 14761 97290 21137

1/14/2014 1:31:38 PM 14460 97290 21137

1/14/2014 1:31:39 PM 13995 97290 21137

1/14/2014 1:31:40 PM 13848 97290 21137

1/14/2014 1:31:41 PM 13272 97290 21137

1/14/2014 1:31:42 PM 14808 97290 21137

1/14/2014 1:31:43 PM 12942 97290 21137

1/14/2014 1:31:44 PM 15051 97290 21137

1/14/2014 1:31:45 PM 13596 97290 21137

1/14/2014 1:31:46 PM 14349 97290 21137

1/14/2014 1:31:47 PM 14117 97290 21137

1/14/2014 1:31:48 PM 13249 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:31:49 PM 14712 97290 21137

1/14/2014 1:31:50 PM 13458 97290 21137

1/14/2014 1:31:51 PM 15124 97290 21137

1/14/2014 1:31:52 PM 15061 97290 21137

1/14/2014 1:31:53 PM 15495 97290 21137

1/14/2014 1:31:54 PM 14163 97290 21137

1/14/2014 1:31:55 PM 13051 97290 21137

1/14/2014 1:31:56 PM 13792 97290 21137

1/14/2014 1:31:57 PM 15808 97290 21137

1/14/2014 1:31:58 PM 14452 97290 21137

1/14/2014 1:31:59 PM 14563 97290 21137

1/14/2014 1:32:00 PM 13630 97290 21137

1/14/2014 1:32:01 PM 14207 97290 21137

1/14/2014 1:32:02 PM 16091 97290 21137

1/14/2014 1:32:03 PM 15873 97290 21137

1/14/2014 1:32:04 PM 16088 97290 21137

1/14/2014 1:32:05 PM 14432 97290 21137

1/14/2014 1:32:06 PM 16538 97290 21137

1/14/2014 1:32:07 PM 14064 97290 21137

1/14/2014 1:32:08 PM 15726 97290 21137

1/14/2014 1:32:09 PM 15001 97290 21137

1/14/2014 1:32:10 PM 15270 97290 21137

1/14/2014 1:32:11 PM 14827 97290 21137

1/14/2014 1:32:12 PM 17147 97290 21137

1/14/2014 1:32:13 PM 14846 97290 21137

1/14/2014 1:32:14 PM 13611 97290 21137

1/14/2014 1:32:15 PM 15253 97290 21137

1/14/2014 1:32:16 PM 13893 97290 21137

1/14/2014 1:32:17 PM 13913 97290 21137

1/14/2014 1:32:18 PM 15508 97290 21137

1/14/2014 1:32:19 PM 15037 97290 21137

1/14/2014 1:32:20 PM 15069 97290 21137

1/14/2014 1:32:21 PM 13697 97290 21137

1/14/2014 1:32:22 PM 14614 97290 21137

1/14/2014 1:32:23 PM 16913 97290 21137

1/14/2014 1:32:24 PM 16078 97290 21137

1/14/2014 1:32:25 PM 15779 97290 21137

1/14/2014 1:32:26 PM 15285 97290 21137

1/14/2014 1:32:27 PM 15401 97290 21137

1/14/2014 1:32:28 PM 14560 97290 21137

1/14/2014 1:32:29 PM 14170 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:32:30 PM 15332 97290 21137

1/14/2014 1:32:31 PM 13883 97290 21137

1/14/2014 1:32:32 PM 16220 97290 21137

1/14/2014 1:32:33 PM 16595 97290 21137

1/14/2014 1:32:34 PM 18218 97290 21137

1/14/2014 1:32:35 PM 17694 97290 21137

1/14/2014 1:32:36 PM 21013 97290 21137

1/14/2014 1:32:37 PM 18573 97290 21137

1/14/2014 1:32:38 PM 18203 97290 21137

1/14/2014 1:32:39 PM 18860 97290 21137

1/14/2014 1:32:40 PM 17495 97290 21137

1/14/2014 1:32:41 PM 18593 97290 21137

1/14/2014 1:32:42 PM 19198 97290 21137

1/14/2014 1:32:43 PM 18929 97290 21137

1/14/2014 1:32:44 PM 18502 97290 21137

1/14/2014 1:32:45 PM 19355 97290 21137

1/14/2014 1:32:46 PM 18638 97290 21137

1/14/2014 1:32:47 PM 20169 97290 21137

1/14/2014 1:32:48 PM 19172 97290 21137

1/14/2014 1:32:49 PM 19313 97290 21137

1/14/2014 1:32:50 PM 18058 97290 21137

1/14/2014 1:32:51 PM 18044 97290 21137

1/14/2014 1:32:52 PM 16481 97290 21137

1/14/2014 1:32:53 PM 15130 97290 21137

1/14/2014 1:32:54 PM 14222 97290 21137

1/14/2014 1:32:55 PM 14145 97290 21137

1/14/2014 1:32:56 PM 14096 97290 21137

1/14/2014 1:32:57 PM 14174 97290 21137

1/14/2014 1:32:58 PM 14343 97290 21137

1/14/2014 1:32:59 PM 13995 97290 21137

1/14/2014 1:33:00 PM 15618 97290 21137

1/14/2014 1:33:01 PM 15184 97290 21137

1/14/2014 1:33:02 PM 14416 97290 21137

1/14/2014 1:33:03 PM 15064 97290 21137

1/14/2014 1:33:04 PM 14986 97290 21137

1/14/2014 1:33:05 PM 15656 97290 21137

1/14/2014 1:33:06 PM 13664 97290 21137

1/14/2014 1:33:07 PM 14516 97290 21137

1/14/2014 1:33:08 PM 14999 97290 21137

1/14/2014 1:33:09 PM 15989 97290 21137

1/14/2014 1:33:10 PM 14617 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:33:11 PM 14394 97290 21137

1/14/2014 1:33:12 PM 14218 97290 21137

1/14/2014 1:33:13 PM 14984 97290 21137

1/14/2014 1:33:14 PM 15266 97290 21137

1/14/2014 1:33:15 PM 15006 97290 21137

1/14/2014 1:33:16 PM 14371 97290 21137

1/14/2014 1:33:17 PM 14842 97290 21137

1/14/2014 1:33:18 PM 14990 97290 21137

1/14/2014 1:33:19 PM 12747 97290 21137

1/14/2014 1:33:20 PM 15937 97290 21137

1/14/2014 1:33:21 PM 14844 97290 21137

1/14/2014 1:33:22 PM 15162 97290 21137

1/14/2014 1:33:23 PM 14465 97290 21137

1/14/2014 1:33:24 PM 15676 97290 21137

1/14/2014 1:33:25 PM 14929 97290 21137

1/14/2014 1:33:26 PM 14052 97290 21137

1/14/2014 1:33:27 PM 13713 97290 21137

1/14/2014 1:33:28 PM 12698 97290 21137

1/14/2014 1:33:29 PM 14004 97290 21137

1/14/2014 1:33:30 PM 14331 97290 21137

1/14/2014 1:33:31 PM 14772 97290 21137

1/14/2014 1:33:32 PM 13623 97290 21137

1/14/2014 1:33:33 PM 15015 97290 21137

1/14/2014 1:33:34 PM 14107 97290 21137

1/14/2014 1:33:35 PM 15218 97290 21137

1/14/2014 1:33:36 PM 13914 97290 21137

1/14/2014 1:33:37 PM 14338 97290 21137

1/14/2014 1:33:38 PM 15104 97290 21137

1/14/2014 1:33:39 PM 13946 97290 21137

1/14/2014 1:33:40 PM 13266 97290 21137

1/14/2014 1:33:41 PM 14806 97290 21137

1/14/2014 1:33:42 PM 13931 97290 21137

1/14/2014 1:33:43 PM 14973 97290 21137

1/14/2014 1:33:44 PM 15143 97290 21137

1/14/2014 1:33:45 PM 15275 97290 21137

1/14/2014 1:33:46 PM 13689 97290 21137

1/14/2014 1:33:47 PM 14012 97290 21137

1/14/2014 1:33:48 PM 15563 97290 21137

1/14/2014 1:33:49 PM 14720 97290 21137

1/14/2014 1:33:50 PM 12890 97290 21137

1/14/2014 1:33:51 PM 16482 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:33:52 PM 15100 97290 21137

1/14/2014 1:33:53 PM 14935 97290 21137

1/14/2014 1:33:54 PM 16123 97290 21137

1/14/2014 1:33:55 PM 15041 97290 21137

1/14/2014 1:33:56 PM 14500 97290 21137

1/14/2014 1:33:57 PM 14905 97290 21137

1/14/2014 1:33:58 PM 16326 97290 21137

1/14/2014 1:33:59 PM 14461 97290 21137

1/14/2014 1:34:00 PM 16215 97290 21137

1/14/2014 1:34:01 PM 14343 97290 21137

1/14/2014 1:34:02 PM 14956 97290 21137

1/14/2014 1:34:03 PM 15019 97290 21137

1/14/2014 1:34:04 PM 13804 97290 21137

1/14/2014 1:34:05 PM 13021 97290 21137

1/14/2014 1:34:06 PM 15315 97290 21137

1/14/2014 1:34:07 PM 14538 97290 21137

1/14/2014 1:34:08 PM 14734 97290 21137

1/14/2014 1:34:09 PM 13463 97290 21137

1/14/2014 1:34:10 PM 14136 97290 21137

1/14/2014 1:34:11 PM 15324 97290 21137

1/14/2014 1:34:12 PM 13761 97290 21137

1/14/2014 1:34:13 PM 15440 97290 21137

1/14/2014 1:34:14 PM 15170 97290 21137

1/14/2014 1:34:15 PM 16902 97290 21137

1/14/2014 1:34:16 PM 16315 97290 21137

1/14/2014 1:34:17 PM 15539 97290 21137

1/14/2014 1:34:18 PM 15224 97290 21137

1/14/2014 1:34:19 PM 14756 97290 21137

1/14/2014 1:34:20 PM 14039 97290 21137

1/14/2014 1:34:21 PM 14519 97290 21137

1/14/2014 1:34:22 PM 15090 97290 21137

1/14/2014 1:34:23 PM 15232 97290 21137

1/14/2014 1:34:24 PM 15958 97290 21137

1/14/2014 1:34:25 PM 13589 97290 21137

1/14/2014 1:34:26 PM 14257 97290 21137

1/14/2014 1:34:27 PM 14814 97290 21137

1/14/2014 1:34:28 PM 14863 97290 21137

1/14/2014 1:34:29 PM 15536 97290 21137

1/14/2014 1:34:30 PM 17968 97290 21137

1/14/2014 1:34:31 PM 14186 97290 21137

1/14/2014 1:34:32 PM 16536 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:34:33 PM 15684 97290 21137

1/14/2014 1:34:34 PM 15471 97290 21137

1/14/2014 1:34:35 PM 15417 97290 21137

1/14/2014 1:34:36 PM 14354 97290 21137

1/14/2014 1:34:37 PM 14538 97290 21137

1/14/2014 1:34:38 PM 15244 97290 21137

1/14/2014 1:34:39 PM 15751 97290 21137

1/14/2014 1:34:40 PM 15127 97290 21137

1/14/2014 1:34:41 PM 14342 97290 21137

1/14/2014 1:34:42 PM 14145 97290 21137

1/14/2014 1:34:43 PM 13256 97290 21137

1/14/2014 1:34:44 PM 14624 97290 21137

1/14/2014 1:34:45 PM 14906 97290 21137

1/14/2014 1:34:46 PM 16236 97290 21137

1/14/2014 1:34:47 PM 16839 97290 21137

1/14/2014 1:34:48 PM 16629 97290 21137

1/14/2014 1:34:49 PM 18227 97290 21137

1/14/2014 1:34:50 PM 17606 97290 21137

1/14/2014 1:34:51 PM 19521 97290 21137

1/14/2014 1:34:52 PM 18410 97290 21137

1/14/2014 1:34:53 PM 18372 97290 21137

1/14/2014 1:34:54 PM 17433 97290 21137

1/14/2014 1:34:55 PM 17588 97290 21137

1/14/2014 1:34:56 PM 15197 97290 21137

1/14/2014 1:34:57 PM 16519 97290 21137

1/14/2014 1:34:58 PM 14479 97290 21137

1/14/2014 1:34:59 PM 16250 97290 21137

1/14/2014 1:35:00 PM 16362 97290 21137

1/14/2014 1:35:01 PM 18160 97290 21137

1/14/2014 1:35:02 PM 18040 97290 21137

1/14/2014 1:35:03 PM 18130 97290 21137

1/14/2014 1:35:04 PM 18962 97290 21137

1/14/2014 1:35:05 PM 16950 97290 21137

1/14/2014 1:35:06 PM 19717 97290 21137

1/14/2014 1:35:07 PM 20889 97290 21137

1/14/2014 1:35:08 PM 17522 97290 21137

1/14/2014 1:35:09 PM 18210 97290 21137

1/14/2014 1:55:59 PM 18031 97290 21137

1/14/2014 1:56:00 PM 19027 97290 21137

1/14/2014 1:56:01 PM 18287 97290 21137

1/14/2014 1:56:02 PM 17681 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:56:03 PM 19990 97290 21137

1/14/2014 1:56:04 PM 18695 97290 21137

1/14/2014 1:56:05 PM 16526 97290 21137

1/14/2014 1:56:06 PM 17301 97290 21137

1/14/2014 1:56:07 PM 19685 97290 21137

1/14/2014 1:56:08 PM 17671 97290 21137

1/14/2014 1:56:09 PM 16807 97290 21137

1/14/2014 1:56:10 PM 18002 97290 21137

1/14/2014 1:56:11 PM 18210 97290 21137

1/14/2014 1:56:12 PM 18772 97290 21137

1/14/2014 1:56:13 PM 18643 97290 21137

1/14/2014 1:56:14 PM 17441 97290 21137

1/14/2014 1:56:15 PM 15910 97290 21137

1/14/2014 1:56:16 PM 15557 97290 21137

1/14/2014 1:56:17 PM 14329 97290 21137

1/14/2014 1:56:18 PM 15132 97290 21137

1/14/2014 1:56:19 PM 14463 97290 21137

1/14/2014 1:56:20 PM 13665 97290 21137

1/14/2014 1:56:21 PM 14726 97290 21137

1/14/2014 1:56:22 PM 14781 97290 21137

1/14/2014 1:56:23 PM 14435 97290 21137

1/14/2014 1:56:24 PM 13358 97290 21137

1/14/2014 1:56:25 PM 14349 97290 21137

1/14/2014 1:56:26 PM 14807 97290 21137

1/14/2014 1:56:27 PM 14621 97290 21137

1/14/2014 1:56:28 PM 13375 97290 21137

1/14/2014 1:56:29 PM 13364 97290 21137

1/14/2014 1:56:30 PM 13421 97290 21137

1/14/2014 1:56:31 PM 14515 97290 21137

1/14/2014 1:56:32 PM 14068 97290 21137

1/14/2014 1:56:33 PM 15037 97290 21137

1/14/2014 1:56:34 PM 15729 97290 21137

1/14/2014 1:56:35 PM 15392 97290 21137

1/14/2014 1:56:36 PM 14888 97290 21137

1/14/2014 1:56:37 PM 14882 97290 21137

1/14/2014 1:56:38 PM 13590 97290 21137

1/14/2014 1:56:39 PM 14677 97290 21137

1/14/2014 1:56:40 PM 15519 97290 21137

1/14/2014 1:56:41 PM 14230 97290 21137

1/14/2014 1:56:42 PM 14237 97290 21137

1/14/2014 1:56:43 PM 16429 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:56:44 PM 15237 97290 21137

1/14/2014 1:56:45 PM 14009 97290 21137

1/14/2014 1:56:46 PM 15082 97290 21137

1/14/2014 1:56:47 PM 14720 97290 21137

1/14/2014 1:56:48 PM 15020 97290 21137

1/14/2014 1:56:49 PM 14675 97290 21137

1/14/2014 1:56:50 PM 13778 97290 21137

1/14/2014 1:56:51 PM 14304 97290 21137

1/14/2014 1:56:52 PM 13866 97290 21137

1/14/2014 1:56:53 PM 15286 97290 21137

1/14/2014 1:56:54 PM 16871 97290 21137

1/14/2014 1:56:55 PM 14868 97290 21137

1/14/2014 1:56:56 PM 14037 97290 21137

1/14/2014 1:56:57 PM 14129 97290 21137

1/14/2014 1:56:58 PM 13912 97290 21137

1/14/2014 1:56:59 PM 15178 97290 21137

1/14/2014 1:57:00 PM 14474 97290 21137

1/14/2014 1:57:01 PM 14748 97290 21137

1/14/2014 1:57:02 PM 13707 97290 21137

1/14/2014 1:57:03 PM 13566 97290 21137

1/14/2014 1:57:04 PM 13351 97290 21137

1/14/2014 1:57:05 PM 13807 97290 21137

1/14/2014 1:57:06 PM 14912 97290 21137

1/14/2014 1:57:07 PM 15128 97290 21137

1/14/2014 1:57:08 PM 13202 97290 21137

1/14/2014 1:57:09 PM 14610 97290 21137

1/14/2014 1:57:10 PM 16462 97290 21137

1/14/2014 1:57:11 PM 15095 97290 21137

1/14/2014 1:57:12 PM 14304 97290 21137

1/14/2014 1:57:13 PM 14166 97290 21137

1/14/2014 1:57:14 PM 13831 97290 21137

1/14/2014 1:57:15 PM 14617 97290 21137

1/14/2014 1:57:16 PM 15654 97290 21137

1/14/2014 1:57:17 PM 14653 97290 21137

1/14/2014 1:57:18 PM 15693 97290 21137

1/14/2014 1:57:19 PM 14333 97290 21137

1/14/2014 1:57:20 PM 16453 97290 21137

1/14/2014 1:57:21 PM 15273 97290 21137

1/14/2014 1:57:22 PM 15098 97290 21137

1/14/2014 1:57:23 PM 14784 97290 21137

1/14/2014 1:57:24 PM 15006 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:57:25 PM 14431 97290 21137

1/14/2014 1:57:26 PM 14797 97290 21137

1/14/2014 1:57:27 PM 14679 97290 21137

1/14/2014 1:57:28 PM 14230 97290 21137

1/14/2014 1:57:29 PM 13937 97290 21137

1/14/2014 1:57:30 PM 15124 97290 21137

1/14/2014 1:57:31 PM 15811 97290 21137

1/14/2014 1:57:32 PM 15592 97290 21137

1/14/2014 1:57:33 PM 16648 97290 21137

1/14/2014 1:57:34 PM 15712 97290 21137

1/14/2014 1:57:35 PM 15568 97290 21137

1/14/2014 1:57:36 PM 13912 97290 21137

1/14/2014 1:57:37 PM 15748 97290 21137

1/14/2014 1:57:38 PM 16117 97290 21137

1/14/2014 1:57:39 PM 14229 97290 21137

1/14/2014 1:57:40 PM 13757 97290 21137

1/14/2014 1:57:41 PM 15019 97290 21137

1/14/2014 1:57:42 PM 14104 97290 21137

1/14/2014 1:57:43 PM 14806 97290 21137

1/14/2014 1:57:44 PM 14801 97290 21137

1/14/2014 1:57:45 PM 15550 97290 21137

1/14/2014 1:57:46 PM 14477 97290 21137

1/14/2014 1:57:47 PM 14929 97290 21137

1/14/2014 1:57:48 PM 15582 97290 21137

1/14/2014 1:57:49 PM 15385 97290 21137

1/14/2014 1:57:50 PM 15396 97290 21137

1/14/2014 1:57:51 PM 14589 97290 21137

1/14/2014 1:57:52 PM 15047 97290 21137

1/14/2014 1:57:53 PM 14471 97290 21137

1/14/2014 1:57:54 PM 14688 97290 21137

1/14/2014 1:57:55 PM 14742 97290 21137

1/14/2014 1:57:56 PM 14635 97290 21137

1/14/2014 1:57:57 PM 14279 97290 21137

1/14/2014 1:57:58 PM 14879 97290 21137

1/14/2014 1:57:59 PM 15180 97290 21137

1/14/2014 1:58:00 PM 14325 97290 21137

1/14/2014 1:58:01 PM 14261 97290 21137

1/14/2014 1:58:02 PM 12865 97290 21137

1/14/2014 1:58:03 PM 13596 97290 21137

1/14/2014 1:58:04 PM 13419 97290 21137

1/14/2014 1:58:05 PM 13164 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:58:06 PM 14691 97290 21137

1/14/2014 1:58:07 PM 16722 97290 21137

1/14/2014 1:58:08 PM 17121 97290 21137

1/14/2014 1:58:09 PM 17050 97290 21137

1/14/2014 1:58:10 PM 18272 97290 21137

1/14/2014 1:58:11 PM 17318 97290 21137

1/14/2014 1:58:12 PM 19539 97290 21137

1/14/2014 1:58:13 PM 18295 97290 21137

1/14/2014 1:58:14 PM 19093 97290 21137

1/14/2014 1:58:15 PM 18903 97290 21137

1/14/2014 1:58:16 PM 20265 97290 21137

1/14/2014 1:58:17 PM 19136 97290 21137

1/14/2014 1:58:18 PM 17444 97290 21137

1/14/2014 1:58:19 PM 17171 97290 21137

1/14/2014 1:58:20 PM 18062 97290 21137

1/14/2014 1:58:21 PM 17415 97290 21137

1/14/2014 1:58:22 PM 16533 97290 21137

1/14/2014 1:58:23 PM 18983 97290 21137

1/14/2014 1:58:24 PM 17166 97290 21137

1/14/2014 1:58:25 PM 15901 97290 21137

1/14/2014 1:58:26 PM 15795 97290 21137

1/14/2014 1:58:27 PM 14268 97290 21137

1/14/2014 1:58:28 PM 14037 97290 21137

1/14/2014 1:58:29 PM 15569 97290 21137

1/14/2014 1:58:30 PM 13672 97290 21137

1/14/2014 1:58:31 PM 13288 97290 21137

1/14/2014 1:58:32 PM 14662 97290 21137

1/14/2014 1:58:33 PM 14765 97290 21137

1/14/2014 1:58:34 PM 14371 97290 21137

1/14/2014 1:58:35 PM 16252 97290 21137

1/14/2014 1:58:36 PM 14803 97290 21137

1/14/2014 1:58:37 PM 14561 97290 21137

1/14/2014 1:58:38 PM 14380 97290 21137

1/14/2014 1:58:39 PM 14395 97290 21137

1/14/2014 1:58:40 PM 14158 97290 21137

1/14/2014 1:58:41 PM 15539 97290 21137

1/14/2014 1:58:42 PM 15795 97290 21137

1/14/2014 1:58:43 PM 14238 97290 21137

1/14/2014 1:58:44 PM 15139 97290 21137

1/14/2014 1:58:45 PM 15214 97290 21137

1/14/2014 1:58:46 PM 15083 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:58:47 PM 15201 97290 21137

1/14/2014 1:58:48 PM 13250 97290 21137

1/14/2014 1:58:49 PM 13692 97290 21137

1/14/2014 1:58:50 PM 14463 97290 21137

1/14/2014 1:58:51 PM 15075 97290 21137

1/14/2014 1:58:52 PM 12438 97290 21137

1/14/2014 1:58:53 PM 14329 97290 21137

1/14/2014 1:58:54 PM 13332 97290 21137

1/14/2014 1:58:55 PM 13173 97290 21137

1/14/2014 1:58:56 PM 15623 97290 21137

1/14/2014 1:58:57 PM 15095 97290 21137

1/14/2014 1:58:58 PM 14934 97290 21137

1/14/2014 1:58:59 PM 15283 97290 21137

1/14/2014 1:59:00 PM 14201 97290 21137

1/14/2014 1:59:01 PM 14860 97290 21137

1/14/2014 1:59:02 PM 14515 97290 21137

1/14/2014 1:59:03 PM 15958 97290 21137

1/14/2014 1:59:04 PM 14609 97290 21137

1/14/2014 1:59:05 PM 13552 97290 21137

1/14/2014 1:59:06 PM 14038 97290 21137

1/14/2014 1:59:07 PM 13499 97290 21137

1/14/2014 1:59:08 PM 14955 97290 21137

1/14/2014 1:59:09 PM 14808 97290 21137

1/14/2014 1:59:10 PM 14232 97290 21137

1/14/2014 1:59:11 PM 14958 97290 21137

1/14/2014 1:59:12 PM 14569 97290 21137

1/14/2014 1:59:13 PM 16542 97290 21137

1/14/2014 1:59:14 PM 15235 97290 21137

1/14/2014 1:59:15 PM 14519 97290 21137

1/14/2014 1:59:16 PM 15269 97290 21137

1/14/2014 1:59:17 PM 15427 97290 21137

1/14/2014 1:59:18 PM 15046 97290 21137

1/14/2014 1:59:19 PM 14201 97290 21137

1/14/2014 1:59:20 PM 14530 97290 21137

1/14/2014 1:59:21 PM 15122 97290 21137

1/14/2014 1:59:22 PM 13020 97290 21137

1/14/2014 1:59:23 PM 14955 97290 21137

1/14/2014 1:59:24 PM 14268 97290 21137

1/14/2014 1:59:25 PM 14937 97290 21137

1/14/2014 1:59:26 PM 15824 97290 21137

1/14/2014 1:59:27 PM 15086 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 1:59:28 PM 15351 97290 21137

1/14/2014 1:59:29 PM 14607 97290 21137

1/14/2014 1:59:30 PM 13822 97290 21137

1/14/2014 1:59:31 PM 13955 97290 21137

1/14/2014 1:59:32 PM 14618 97290 21137

1/14/2014 1:59:33 PM 15294 97290 21137

1/14/2014 1:59:34 PM 14473 97290 21137

1/14/2014 1:59:35 PM 14778 97290 21137

1/14/2014 1:59:36 PM 14164 97290 21137

1/14/2014 1:59:37 PM 14251 97290 21137

1/14/2014 1:59:38 PM 14602 97290 21137

1/14/2014 1:59:39 PM 15020 97290 21137

1/14/2014 1:59:40 PM 13445 97290 21137

1/14/2014 1:59:41 PM 16921 97290 21137

1/14/2014 1:59:42 PM 15840 97290 21137

1/14/2014 1:59:43 PM 13860 97290 21137

1/14/2014 1:59:44 PM 14595 97290 21137

1/14/2014 1:59:45 PM 14718 97290 21137

1/14/2014 1:59:46 PM 13729 97290 21137

1/14/2014 1:59:47 PM 14982 97290 21137

1/14/2014 1:59:48 PM 14515 97290 21137

1/14/2014 1:59:49 PM 15569 97290 21137

1/14/2014 1:59:50 PM 14662 97290 21137

1/14/2014 1:59:51 PM 15215 97290 21137

1/14/2014 1:59:52 PM 16943 97290 21137

1/14/2014 1:59:53 PM 16656 97290 21137

1/14/2014 1:59:54 PM 15894 97290 21137

1/14/2014 1:59:55 PM 14833 97290 21137

1/14/2014 1:59:56 PM 14928 97290 21137

1/14/2014 1:59:57 PM 13602 97290 21137

1/14/2014 1:59:58 PM 13420 97290 21137

1/14/2014 1:59:59 PM 15925 97290 21137

1/14/2014 2:00:00 PM 14811 97290 21137

1/14/2014 2:00:01 PM 14802 97290 21137

1/14/2014 2:00:02 PM 14260 97290 21137

1/14/2014 2:00:03 PM 14125 97290 21137

1/14/2014 2:00:04 PM 14601 97290 21137

1/14/2014 2:00:05 PM 14210 97290 21137

1/14/2014 2:00:06 PM 16962 97290 21137

1/14/2014 2:00:07 PM 16900 97290 21137

1/14/2014 2:00:08 PM 15955 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:00:09 PM 17638 97290 21137

1/14/2014 2:00:10 PM 18929 97290 21137

1/14/2014 2:00:11 PM 18022 97290 21137

1/14/2014 2:00:12 PM 15185 97290 21137

1/14/2014 2:00:13 PM 17446 97290 21137

1/14/2014 2:00:14 PM 17771 97290 21137

1/14/2014 2:00:15 PM 16203 97290 21137

1/14/2014 2:00:16 PM 15420 97290 21137

1/14/2014 2:00:17 PM 17925 97290 21137

1/14/2014 2:00:18 PM 16511 97290 21137

1/14/2014 2:00:19 PM 16458 97290 21137

1/14/2014 2:00:20 PM 16954 97290 21137

1/14/2014 2:00:21 PM 17678 97290 21137

1/14/2014 2:00:22 PM 16779 97290 21137

1/14/2014 2:00:23 PM 17125 97290 21137

1/14/2014 2:00:24 PM 15891 97290 21137

1/14/2014 2:00:25 PM 15792 97290 21137

1/14/2014 2:00:26 PM 14508 97290 21137

1/14/2014 2:00:27 PM 13677 97290 21137

1/14/2014 2:00:28 PM 13019 97290 21137

1/14/2014 2:00:29 PM 14205 97290 21137

1/14/2014 2:00:30 PM 13811 97290 21137

1/14/2014 2:00:31 PM 15782 97290 21137

1/14/2014 2:00:32 PM 14265 97290 21137

1/14/2014 2:00:33 PM 13196 97290 21137

1/14/2014 2:00:34 PM 13949 97290 21137

1/14/2014 2:00:35 PM 15307 97290 21137

1/14/2014 2:00:36 PM 14566 97290 21137

1/14/2014 2:00:37 PM 15101 97290 21137

1/14/2014 2:00:38 PM 16255 97290 21137

1/14/2014 2:00:39 PM 15314 97290 21137

1/14/2014 2:00:40 PM 15888 97290 21137

1/14/2014 2:00:41 PM 16272 97290 21137

1/14/2014 2:00:42 PM 15108 97290 21137

1/14/2014 2:00:43 PM 14487 97290 21137

1/14/2014 2:00:44 PM 14031 97290 21137

1/14/2014 2:00:45 PM 14788 97290 21137

1/14/2014 2:00:46 PM 14917 97290 21137

1/14/2014 2:00:47 PM 13149 97290 21137

1/14/2014 2:00:48 PM 14567 97290 21137

1/14/2014 2:00:49 PM 14861 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:00:50 PM 13735 97290 21137

1/14/2014 2:00:51 PM 15074 97290 21137

1/14/2014 2:00:52 PM 14478 97290 21137

1/14/2014 2:00:53 PM 13639 97290 21137

1/14/2014 2:00:54 PM 14029 97290 21137

1/14/2014 2:00:55 PM 14367 97290 21137

1/14/2014 2:00:56 PM 14932 97290 21137

1/14/2014 2:00:57 PM 14953 97290 21137

1/14/2014 2:00:58 PM 15108 97290 21137

1/14/2014 2:00:59 PM 13767 97290 21137

1/14/2014 2:01:00 PM 14781 97290 21137

1/14/2014 2:01:01 PM 15065 97290 21137

1/14/2014 2:01:02 PM 16036 97290 21137

1/14/2014 2:01:03 PM 15409 97290 21137

1/14/2014 2:01:04 PM 14292 97290 21137

1/14/2014 2:01:05 PM 14103 97290 21137

1/14/2014 2:01:06 PM 13815 97290 21137

1/14/2014 2:01:07 PM 14883 97290 21137

1/14/2014 2:01:08 PM 14221 97290 21137

1/14/2014 2:01:09 PM 17115 97290 21137

1/14/2014 2:01:10 PM 16338 97290 21137

1/14/2014 2:01:11 PM 15094 97290 21137

1/14/2014 2:01:12 PM 14423 97290 21137

1/14/2014 2:01:13 PM 15906 97290 21137

1/14/2014 2:01:14 PM 14686 97290 21137

1/14/2014 2:01:15 PM 14171 97290 21137

1/14/2014 2:01:16 PM 14313 97290 21137

1/14/2014 2:01:17 PM 14408 97290 21137

1/14/2014 2:01:18 PM 16592 97290 21137

1/14/2014 2:01:19 PM 14258 97290 21137

1/14/2014 2:01:20 PM 14904 97290 21137

1/14/2014 2:01:21 PM 12786 97290 21137

1/14/2014 2:01:22 PM 15166 97290 21137

1/14/2014 2:01:23 PM 13751 97290 21137

1/14/2014 2:01:24 PM 15108 97290 21137

1/14/2014 2:01:25 PM 14127 97290 21137

1/14/2014 2:01:26 PM 15711 97290 21137

1/14/2014 2:01:27 PM 14998 97290 21137

1/14/2014 2:01:28 PM 15209 97290 21137

1/14/2014 2:01:29 PM 15442 97290 21137

1/14/2014 2:01:30 PM 13760 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:01:31 PM 14600 97290 21137

1/14/2014 2:01:32 PM 14660 97290 21137

1/14/2014 2:01:33 PM 14735 97290 21137

1/14/2014 2:01:34 PM 14003 97290 21137

1/14/2014 2:01:35 PM 14211 97290 21137

1/14/2014 2:01:36 PM 13362 97290 21137

1/14/2014 2:01:37 PM 13600 97290 21137

1/14/2014 2:01:38 PM 14140 97290 21137

1/14/2014 2:01:39 PM 14005 97290 21137

1/14/2014 2:01:40 PM 14421 97290 21137

1/14/2014 2:01:41 PM 15785 97290 21137

1/14/2014 2:01:42 PM 15586 97290 21137

1/14/2014 2:01:43 PM 14156 97290 21137

1/14/2014 2:01:44 PM 13319 97290 21137

1/14/2014 2:01:45 PM 14430 97290 21137

1/14/2014 2:01:46 PM 13387 97290 21137

1/14/2014 2:01:47 PM 13126 97290 21137

1/14/2014 2:01:48 PM 12251 97290 21137

1/14/2014 2:01:49 PM 13653 97290 21137

1/14/2014 2:01:50 PM 16433 97290 21137

1/14/2014 2:01:51 PM 14338 97290 21137

1/14/2014 2:01:52 PM 14264 97290 21137

1/14/2014 2:01:53 PM 15776 97290 21137

1/14/2014 2:01:54 PM 18224 97290 21137

1/14/2014 2:01:55 PM 17366 97290 21137

1/14/2014 2:01:56 PM 19461 97290 21137

1/14/2014 2:01:57 PM 19835 97290 21137

1/14/2014 2:01:58 PM 17438 97290 21137

1/14/2014 2:01:59 PM 18579 97290 21137

1/14/2014 2:02:00 PM 20455 97290 21137

1/14/2014 2:02:01 PM 19513 97290 21137

1/14/2014 2:02:02 PM 17898 97290 21137

1/14/2014 2:02:03 PM 18244 97290 21137

1/14/2014 2:02:04 PM 16921 97290 21137

1/14/2014 2:02:05 PM 16650 97290 21137

1/14/2014 2:02:06 PM 19042 97290 21137

1/14/2014 2:02:07 PM 18740 97290 21137

1/14/2014 2:02:08 PM 18695 97290 21137

1/14/2014 2:02:09 PM 19343 97290 21137

1/14/2014 2:02:10 PM 19176 97290 21137

1/14/2014 2:02:11 PM 18144 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:02:12 PM 17736 97290 21137

1/14/2014 2:02:13 PM 19854 97290 21137

1/14/2014 2:02:14 PM 20473 97290 21137

1/14/2014 2:02:15 PM 19758 97290 21137

1/14/2014 2:02:16 PM 18199 97290 21137

1/14/2014 2:02:17 PM 20179 97290 21137

1/14/2014 2:02:18 PM 20975 97290 21137

1/14/2014 2:02:19 PM 18383 97290 21137

1/14/2014 2:02:20 PM 19626 97290 21137

1/14/2014 2:02:21 PM 19816 97290 21137

1/14/2014 2:02:22 PM 19744 97290 21137

1/14/2014 2:02:23 PM 17716 97290 21137

1/14/2014 2:02:24 PM 18409 97290 21137

1/14/2014 2:02:25 PM 16092 97290 21137

1/14/2014 2:02:26 PM 15273 97290 21137

1/14/2014 2:02:27 PM 14498 97290 21137

1/14/2014 2:02:28 PM 14334 97290 21137

1/14/2014 2:02:29 PM 14353 97290 21137

1/14/2014 2:02:30 PM 14328 97290 21137

1/14/2014 2:02:31 PM 16212 97290 21137

1/14/2014 2:02:32 PM 15243 97290 21137

1/14/2014 2:02:33 PM 14580 97290 21137

1/14/2014 2:02:34 PM 13425 97290 21137

1/14/2014 2:02:35 PM 13436 97290 21137

1/14/2014 2:02:36 PM 13289 97290 21137

1/14/2014 2:02:37 PM 15022 97290 21137

1/14/2014 2:02:38 PM 14945 97290 21137

1/14/2014 2:02:39 PM 13246 97290 21137

1/14/2014 2:02:40 PM 13751 97290 21137

1/14/2014 2:02:41 PM 14148 97290 21137

1/14/2014 2:02:42 PM 13977 97290 21137

1/14/2014 2:02:43 PM 14594 97290 21137

1/14/2014 2:02:44 PM 14568 97290 21137

1/14/2014 2:02:45 PM 15012 97290 21137

1/14/2014 2:02:46 PM 14073 97290 21137

1/14/2014 2:02:47 PM 14198 97290 21137

1/14/2014 2:02:48 PM 13719 97290 21137

1/14/2014 2:02:49 PM 14800 97290 21137

1/14/2014 2:02:50 PM 14230 97290 21137

1/14/2014 2:02:51 PM 14177 97290 21137

1/14/2014 2:02:52 PM 14194 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:02:53 PM 14708 97290 21137

1/14/2014 2:02:54 PM 15737 97290 21137

1/14/2014 2:02:55 PM 15364 97290 21137

1/14/2014 2:02:56 PM 14941 97290 21137

1/14/2014 2:02:57 PM 15345 97290 21137

1/14/2014 2:02:58 PM 14996 97290 21137

1/14/2014 2:02:59 PM 14639 97290 21137

1/14/2014 2:03:00 PM 15000 97290 21137

1/14/2014 2:03:01 PM 16230 97290 21137

1/14/2014 2:03:02 PM 15997 97290 21137

1/14/2014 2:03:03 PM 15249 97290 21137

1/14/2014 2:03:04 PM 14792 97290 21137

1/14/2014 2:03:05 PM 14468 97290 21137

1/14/2014 2:03:06 PM 14734 97290 21137

1/14/2014 2:03:07 PM 14771 97290 21137

1/14/2014 2:03:08 PM 14463 97290 21137

1/14/2014 2:03:09 PM 14115 97290 21137

1/14/2014 2:03:10 PM 14778 97290 21137

1/14/2014 2:03:11 PM 15274 97290 21137

1/14/2014 2:03:12 PM 14708 97290 21137

1/14/2014 2:03:13 PM 15347 97290 21137

1/14/2014 2:03:14 PM 15146 97290 21137

1/14/2014 2:03:15 PM 15516 97290 21137

1/14/2014 2:03:16 PM 16059 97290 21137

1/14/2014 2:03:17 PM 16134 97290 21137

1/14/2014 2:03:18 PM 14323 97290 21137

1/14/2014 2:03:19 PM 13481 97290 21137

1/14/2014 2:03:20 PM 13450 97290 21137

1/14/2014 2:03:21 PM 13592 97290 21137

1/14/2014 2:03:22 PM 15938 97290 21137

1/14/2014 2:03:23 PM 13614 97290 21137

1/14/2014 2:03:24 PM 13183 97290 21137

1/14/2014 2:03:25 PM 14126 97290 21137

1/14/2014 2:03:26 PM 16101 97290 21137

1/14/2014 2:03:27 PM 14525 97290 21137

1/14/2014 2:03:28 PM 14851 97290 21137

1/14/2014 2:03:29 PM 14392 97290 21137

1/14/2014 2:03:30 PM 14758 97290 21137

1/14/2014 2:03:31 PM 16139 97290 21137

1/14/2014 2:03:32 PM 16125 97290 21137

1/14/2014 2:03:33 PM 16601 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:03:34 PM 14890 97290 21137

1/14/2014 2:03:35 PM 15062 97290 21137

1/14/2014 2:03:36 PM 13335 97290 21137

1/14/2014 2:03:37 PM 14043 97290 21137

1/14/2014 2:03:38 PM 14461 97290 21137

1/14/2014 2:03:39 PM 14475 97290 21137

1/14/2014 2:03:40 PM 14238 97290 21137

1/14/2014 2:03:41 PM 13219 97290 21137

1/14/2014 2:03:42 PM 14315 97290 21137

1/14/2014 2:03:43 PM 14888 97290 21137

1/14/2014 2:03:44 PM 15212 97290 21137

1/14/2014 2:03:45 PM 14123 97290 21137

1/14/2014 2:03:46 PM 14300 97290 21137

1/14/2014 2:03:47 PM 15305 97290 21137

1/14/2014 2:03:48 PM 14926 97290 21137

1/14/2014 2:03:49 PM 13751 97290 21137

1/14/2014 2:03:50 PM 14598 97290 21137

1/14/2014 2:03:51 PM 16879 97290 21137

1/14/2014 2:03:52 PM 15859 97290 21137

1/14/2014 2:03:53 PM 14345 97290 21137

1/14/2014 2:03:54 PM 16006 97290 21137

1/14/2014 2:03:55 PM 14771 97290 21137

1/14/2014 2:03:56 PM 14253 97290 21137

1/14/2014 2:03:57 PM 14243 97290 21137

1/14/2014 2:03:58 PM 15590 97290 21137

1/14/2014 2:03:59 PM 13707 97290 21137

1/14/2014 2:04:00 PM 14767 97290 21137

1/14/2014 2:04:01 PM 13861 97290 21137

1/14/2014 2:04:02 PM 14115 97290 21137

1/14/2014 2:04:03 PM 15048 97290 21137

1/14/2014 2:04:04 PM 15222 97290 21137

1/14/2014 2:04:05 PM 15055 97290 21137

1/14/2014 2:04:06 PM 15824 97290 21137

1/14/2014 2:04:07 PM 15806 97290 21137

1/14/2014 2:04:08 PM 15111 97290 21137

1/14/2014 2:04:09 PM 14697 97290 21137

1/14/2014 2:04:10 PM 14684 97290 21137

1/14/2014 2:04:11 PM 14801 97290 21137

1/14/2014 2:04:12 PM 14020 97290 21137

1/14/2014 2:04:13 PM 13555 97290 21137

1/14/2014 2:04:14 PM 14638 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:04:15 PM 14309 97290 21137

1/14/2014 2:04:16 PM 13987 97290 21137

1/14/2014 2:04:17 PM 14836 97290 21137

1/14/2014 2:04:18 PM 14449 97290 21137

1/14/2014 2:04:19 PM 13512 97290 21137

1/14/2014 2:04:20 PM 13758 97290 21137

1/14/2014 2:04:21 PM 13459 97290 21137

1/14/2014 2:04:22 PM 14644 97290 21137

1/14/2014 2:04:23 PM 14341 97290 21137

1/14/2014 2:04:24 PM 13545 97290 21137

1/14/2014 2:04:25 PM 14096 97290 21137

1/14/2014 2:04:26 PM 14174 97290 21137

1/14/2014 2:04:27 PM 13473 97290 21137

1/14/2014 2:04:28 PM 13898 97290 21137

1/14/2014 2:04:29 PM 15174 97290 21137

1/14/2014 2:04:30 PM 15043 97290 21137

1/14/2014 2:04:31 PM 14831 97290 21137

1/14/2014 2:04:32 PM 14147 97290 21137

1/14/2014 2:04:33 PM 15326 97290 21137

1/14/2014 2:04:34 PM 15171 97290 21137

1/14/2014 2:04:35 PM 13663 97290 21137

1/14/2014 2:04:36 PM 13495 97290 21137

1/14/2014 2:04:37 PM 16004 97290 21137

1/14/2014 2:04:38 PM 13931 97290 21137

1/14/2014 2:04:39 PM 16352 97290 21137

1/14/2014 2:04:40 PM 16238 97290 21137

1/14/2014 2:04:41 PM 14829 97290 21137

1/14/2014 2:04:42 PM 15287 97290 21137

1/14/2014 2:04:43 PM 15671 97290 21137

1/14/2014 2:04:44 PM 14538 97290 21137

1/14/2014 2:04:45 PM 15034 97290 21137

1/14/2014 2:04:46 PM 15908 97290 21137

1/14/2014 2:04:47 PM 15977 97290 21137

1/14/2014 2:04:48 PM 15394 97290 21137

1/14/2014 2:04:49 PM 13808 97290 21137

1/14/2014 2:04:50 PM 14972 97290 21137

1/14/2014 2:04:51 PM 15173 97290 21137

1/14/2014 2:04:52 PM 15283 97290 21137

1/14/2014 2:04:53 PM 13721 97290 21137

1/14/2014 2:04:54 PM 14260 97290 21137

1/14/2014 2:04:55 PM 14005 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:04:56 PM 13941 97290 21137

1/14/2014 2:04:57 PM 13535 97290 21137

1/14/2014 2:04:58 PM 16253 97290 21137

1/14/2014 2:04:59 PM 14803 97290 21137

1/14/2014 2:05:00 PM 13301 97290 21137

1/14/2014 2:05:01 PM 15025 97290 21137

1/14/2014 2:05:02 PM 13776 97290 21137

1/14/2014 2:05:03 PM 15594 97290 21137

1/14/2014 2:05:04 PM 15388 97290 21137

1/14/2014 2:05:05 PM 15727 97290 21137

1/14/2014 2:05:06 PM 14341 97290 21137

1/14/2014 2:05:07 PM 13635 97290 21137

1/14/2014 2:05:08 PM 13968 97290 21137

1/14/2014 2:05:09 PM 15522 97290 21137

1/14/2014 2:05:10 PM 16210 97290 21137

1/14/2014 2:05:11 PM 12782 97290 21137

1/14/2014 2:05:12 PM 14775 97290 21137

1/14/2014 2:05:13 PM 13773 97290 21137

1/14/2014 2:05:14 PM 13493 97290 21137

1/14/2014 2:05:15 PM 14353 97290 21137

1/14/2014 2:05:16 PM 13428 97290 21137

1/14/2014 2:05:17 PM 13977 97290 21137

1/14/2014 2:05:18 PM 13544 97290 21137

1/14/2014 2:05:19 PM 15326 97290 21137

1/14/2014 2:05:20 PM 13881 97290 21137

1/14/2014 2:05:21 PM 13760 97290 21137

1/14/2014 2:05:22 PM 14480 97290 21137

1/14/2014 2:05:23 PM 14510 97290 21137

1/14/2014 2:05:24 PM 13977 97290 21137

1/14/2014 2:05:25 PM 13934 97290 21137

1/14/2014 2:05:26 PM 14103 97290 21137

1/14/2014 2:05:27 PM 14415 97290 21137

1/14/2014 2:05:28 PM 13683 97290 21137

1/14/2014 2:05:29 PM 14341 97290 21137

1/14/2014 2:05:30 PM 14655 97290 21137

1/14/2014 2:05:31 PM 13593 97290 21137

1/14/2014 2:05:32 PM 14978 97290 21137

1/14/2014 2:05:33 PM 15054 97290 21137

1/14/2014 2:05:34 PM 15913 97290 21137

1/14/2014 2:05:35 PM 14838 97290 21137

1/14/2014 2:05:36 PM 15049 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:05:37 PM 13482 97290 21137

1/14/2014 2:05:38 PM 12490 97290 21137

1/14/2014 2:05:39 PM 14522 97290 21137

1/14/2014 2:05:40 PM 14310 97290 21137

1/14/2014 2:05:41 PM 13447 97290 21137

1/14/2014 2:05:42 PM 16472 97290 21137

1/14/2014 2:05:43 PM 14888 97290 21137

1/14/2014 2:05:44 PM 13532 97290 21137

1/14/2014 2:05:45 PM 12803 97290 21137

1/14/2014 2:05:46 PM 13610 97290 21137

1/14/2014 2:05:47 PM 14622 97290 21137

1/14/2014 2:05:48 PM 14275 97290 21137

1/14/2014 2:05:49 PM 13499 97290 21137

1/14/2014 2:05:50 PM 14534 97290 21137

1/14/2014 2:05:51 PM 14763 97290 21137

1/14/2014 2:05:52 PM 15450 97290 21137

1/14/2014 2:05:53 PM 15712 97290 21137

1/14/2014 2:05:54 PM 15418 97290 21137

1/14/2014 2:05:55 PM 16004 97290 21137

1/14/2014 2:05:56 PM 16451 97290 21137

1/14/2014 2:05:57 PM 15272 97290 21137

1/14/2014 2:05:58 PM 14528 97290 21137

1/14/2014 2:05:59 PM 14282 97290 21137

1/14/2014 2:06:00 PM 15150 97290 21137

1/14/2014 2:06:01 PM 14857 97290 21137

1/14/2014 2:06:02 PM 14904 97290 21137

1/14/2014 2:06:03 PM 14706 97290 21137

1/14/2014 2:06:04 PM 14776 97290 21137

1/14/2014 2:06:05 PM 15814 97290 21137

1/14/2014 2:06:06 PM 14933 97290 21137

1/14/2014 2:06:07 PM 14293 97290 21137

1/14/2014 2:06:08 PM 15033 97290 21137

1/14/2014 2:06:09 PM 15668 97290 21137

1/14/2014 2:06:10 PM 15887 97290 21137

1/14/2014 2:06:11 PM 14201 97290 21137

1/14/2014 2:06:12 PM 13450 97290 21137

1/14/2014 2:06:13 PM 13412 97290 21137

1/14/2014 2:06:14 PM 15773 97290 21137

1/14/2014 2:06:15 PM 16753 97290 21137

1/14/2014 2:06:16 PM 14718 97290 21137

1/14/2014 2:06:18 PM 15469 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/14/2014 2:06:19 PM 16077 97290 21137

1/14/2014 2:06:20 PM 15989 97290 21137

1/14/2014 2:06:21 PM 14467 97290 21137

1/14/2014 2:06:22 PM 13936 97290 21137

1/14/2014 2:06:23 PM 14434 97290 21137

1/15/2014 9:48:23 AM 16510 97290 21137

1/15/2014 9:48:24 AM 16217 97290 21137

1/15/2014 9:48:25 AM 16474 97290 21137

1/15/2014 9:48:26 AM 17078 97290 21137

1/15/2014 9:48:27 AM 16899 97290 21137

1/15/2014 9:48:28 AM 16885 97290 21137

1/15/2014 9:48:29 AM 17301 97290 21137

1/15/2014 9:48:30 AM 17465 97290 21137

1/15/2014 9:48:31 AM 16306 97290 21137

1/15/2014 9:48:32 AM 16346 97290 21137

1/15/2014 9:48:33 AM 17046 97290 21137

1/15/2014 9:48:34 AM 16141 97290 21137

1/15/2014 9:48:35 AM 17505 97290 21137

1/15/2014 9:48:36 AM 17426 97290 21137

1/15/2014 9:48:37 AM 15696 97290 21137

1/15/2014 9:48:38 AM 15804 97290 21137

1/15/2014 9:48:39 AM 15951 97290 21137

1/15/2014 9:48:40 AM 15177 97290 21137

1/15/2014 9:48:41 AM 15254 97290 21137

1/15/2014 9:48:42 AM 16413 97290 21137

1/15/2014 9:48:43 AM 15773 97290 21137

1/15/2014 9:48:44 AM 15973 97290 21137

1/15/2014 9:48:45 AM 17043 97290 21137

1/15/2014 9:48:46 AM 16920 97290 21137

1/15/2014 9:48:47 AM 17010 97290 21137

1/15/2014 9:48:48 AM 17422 97290 21137

1/15/2014 9:48:49 AM 16355 97290 21137

1/15/2014 9:48:50 AM 15939 97290 21137

1/15/2014 9:53:43 AM 13878 97290 21137

1/15/2014 9:53:44 AM 16009 97290 21137

1/15/2014 9:53:45 AM 15612 97290 21137

1/15/2014 9:53:46 AM 15723 97290 21137

1/15/2014 9:53:47 AM 14460 97290 21137

1/15/2014 9:53:48 AM 16455 97290 21137

1/15/2014 9:53:49 AM 16053 97290 21137

1/15/2014 9:53:50 AM 14633 97290 21137

Page 110 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 9:53:51 AM 14668 97290 21137

1/15/2014 9:53:52 AM 15097 97290 21137

1/15/2014 9:53:53 AM 15504 97290 21137

1/15/2014 9:53:54 AM 15456 97290 21137

1/15/2014 9:53:55 AM 14934 97290 21137

1/15/2014 9:53:56 AM 15523 97290 21137

1/15/2014 9:53:57 AM 13841 97290 21137

1/15/2014 9:53:58 AM 13120 97290 21137

1/15/2014 9:53:59 AM 13480 97290 21137

1/15/2014 9:54:00 AM 14530 97290 21137

1/15/2014 9:54:01 AM 15782 97290 21137

1/15/2014 9:54:02 AM 15345 97290 21137

1/15/2014 9:54:03 AM 15086 97290 21137

1/15/2014 9:54:04 AM 14031 97290 21137

1/15/2014 9:54:05 AM 15208 97290 21137

1/15/2014 9:54:06 AM 14872 97290 21137

1/15/2014 9:54:07 AM 15898 97290 21137

1/15/2014 9:54:08 AM 14744 97290 21137

1/15/2014 9:54:09 AM 14366 97290 21137

1/15/2014 9:54:10 AM 14421 97290 21137

1/15/2014 9:54:11 AM 14225 97290 21137

1/15/2014 9:54:12 AM 15946 97290 21137

1/15/2014 9:54:13 AM 15086 97290 21137

1/15/2014 9:54:14 AM 15801 97290 21137

1/15/2014 9:54:15 AM 15110 97290 21137

1/15/2014 9:54:16 AM 15267 97290 21137

1/15/2014 9:54:17 AM 14737 97290 21137

1/15/2014 9:54:18 AM 13344 97290 21137

1/15/2014 9:54:19 AM 13266 97290 21137

1/15/2014 9:54:20 AM 13726 97290 21137

1/15/2014 9:54:21 AM 14891 97290 21137

1/15/2014 9:54:22 AM 15213 97290 21137

1/15/2014 9:54:23 AM 15923 97290 21137

1/15/2014 9:54:24 AM 14150 97290 21137

1/15/2014 9:54:25 AM 13947 97290 21137

1/15/2014 9:54:26 AM 12997 97290 21137

1/15/2014 9:54:27 AM 14289 97290 21137

1/15/2014 9:54:28 AM 14282 97290 21137

1/15/2014 9:54:29 AM 14850 97290 21137

1/15/2014 9:54:30 AM 15322 97290 21137

1/15/2014 9:54:31 AM 14840 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 9:54:32 AM 14690 97290 21137

1/15/2014 9:54:33 AM 14292 97290 21137

1/15/2014 9:54:34 AM 15213 97290 21137

1/15/2014 9:54:35 AM 14363 97290 21137

1/15/2014 9:54:36 AM 14120 97290 21137

1/15/2014 9:54:37 AM 14450 97290 21137

1/15/2014 9:54:38 AM 15462 97290 21137

1/15/2014 9:54:39 AM 14845 97290 21137

1/15/2014 9:54:40 AM 14721 97290 21137

1/15/2014 9:54:41 AM 14090 97290 21137

1/15/2014 9:54:42 AM 15252 97290 21137

1/15/2014 9:54:43 AM 15813 97290 21137

1/15/2014 9:54:44 AM 14573 97290 21137

1/15/2014 9:54:45 AM 14323 97290 21137

1/15/2014 9:54:46 AM 14711 97290 21137

1/15/2014 9:54:47 AM 15677 97290 21137

1/15/2014 9:54:48 AM 16849 97290 21137

1/15/2014 9:54:49 AM 15732 97290 21137

1/15/2014 9:54:50 AM 15963 97290 21137

1/15/2014 9:54:51 AM 14280 97290 21137

1/15/2014 9:54:52 AM 14370 97290 21137

1/15/2014 9:54:53 AM 15262 97290 21137

1/15/2014 9:54:54 AM 14675 97290 21137

1/15/2014 9:54:55 AM 14529 97290 21137

1/15/2014 9:54:56 AM 13502 97290 21137

1/15/2014 9:54:57 AM 14595 97290 21137

1/15/2014 9:54:58 AM 14328 97290 21137

1/15/2014 9:54:59 AM 14772 97290 21137

1/15/2014 9:55:00 AM 16503 97290 21137

1/15/2014 9:55:01 AM 16605 97290 21137

1/15/2014 9:55:02 AM 13961 97290 21137

1/15/2014 9:55:03 AM 14170 97290 21137

1/15/2014 9:55:04 AM 15812 97290 21137

1/15/2014 9:55:05 AM 15743 97290 21137

1/15/2014 9:55:06 AM 14315 97290 21137

1/15/2014 9:55:07 AM 14649 97290 21137

1/15/2014 9:55:08 AM 15092 97290 21137

1/15/2014 9:55:09 AM 15173 97290 21137

1/15/2014 9:55:10 AM 13963 97290 21137

1/15/2014 9:55:11 AM 15491 97290 21137

1/15/2014 9:55:12 AM 13082 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 9:55:13 AM 14790 97290 21137

1/15/2014 9:55:14 AM 15097 97290 21137

1/15/2014 9:55:15 AM 14064 97290 21137

1/15/2014 9:55:16 AM 13476 97290 21137

1/15/2014 9:55:17 AM 14469 97290 21137

1/15/2014 9:55:18 AM 14567 97290 21137

1/15/2014 9:55:19 AM 15761 97290 21137

1/15/2014 9:55:20 AM 16600 97290 21137

1/15/2014 9:55:21 AM 15520 97290 21137

1/15/2014 9:55:22 AM 15220 97290 21137

1/15/2014 9:55:23 AM 14575 97290 21137

1/15/2014 9:55:24 AM 15943 97290 21137

1/15/2014 9:55:25 AM 15206 97290 21137

1/15/2014 9:55:26 AM 15651 97290 21137

1/15/2014 9:55:27 AM 15312 97290 21137

1/15/2014 9:55:28 AM 15768 97290 21137

1/15/2014 9:55:29 AM 15402 97290 21137

1/15/2014 9:55:30 AM 14710 97290 21137

1/15/2014 9:55:31 AM 14237 97290 21137

1/15/2014 9:55:32 AM 15979 97290 21137

1/15/2014 9:55:33 AM 15244 97290 21137

1/15/2014 9:55:34 AM 14821 97290 21137

1/15/2014 9:55:35 AM 15555 97290 21137

1/15/2014 9:55:36 AM 14388 97290 21137

1/15/2014 9:55:37 AM 14517 97290 21137

1/15/2014 9:55:38 AM 15419 97290 21137

1/15/2014 9:55:39 AM 15735 97290 21137

1/15/2014 9:55:40 AM 15903 97290 21137

1/15/2014 9:55:41 AM 14475 97290 21137

1/15/2014 9:55:42 AM 14358 97290 21137

1/15/2014 9:55:43 AM 14089 97290 21137

1/15/2014 9:55:44 AM 15222 97290 21137

1/15/2014 9:55:45 AM 15415 97290 21137

1/15/2014 9:55:46 AM 15194 97290 21137

1/15/2014 9:55:47 AM 16008 97290 21137

1/15/2014 9:55:48 AM 13752 97290 21137

1/15/2014 9:55:49 AM 16098 97290 21137

1/15/2014 9:55:50 AM 15334 97290 21137

1/15/2014 9:55:51 AM 14723 97290 21137

1/15/2014 9:55:52 AM 16341 97290 21137

1/15/2014 9:55:53 AM 16145 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 9:55:54 AM 16186 97290 21137

1/15/2014 9:55:55 AM 15806 97290 21137

1/15/2014 9:55:56 AM 15141 97290 21137

1/15/2014 9:55:57 AM 16775 97290 21137

1/15/2014 9:55:58 AM 14093 97290 21137

1/15/2014 9:55:59 AM 15643 97290 21137

1/15/2014 9:56:00 AM 14681 97290 21137

1/15/2014 9:56:01 AM 13960 97290 21137

1/15/2014 9:56:02 AM 15310 97290 21137

1/15/2014 9:56:03 AM 13487 97290 21137

1/15/2014 9:56:04 AM 14351 97290 21137

1/15/2014 9:56:05 AM 14778 97290 21137

1/15/2014 9:56:06 AM 14674 97290 21137

1/15/2014 9:56:07 AM 15368 97290 21137

1/15/2014 9:56:08 AM 15782 97290 21137

1/15/2014 9:56:09 AM 16065 97290 21137

1/15/2014 9:56:10 AM 14696 97290 21137

1/15/2014 9:56:11 AM 15164 97290 21137

1/15/2014 9:56:12 AM 13871 97290 21137

1/15/2014 9:56:13 AM 13637 97290 21137

1/15/2014 9:56:14 AM 13309 97290 21137

1/15/2014 9:56:15 AM 14037 97290 21137

1/15/2014 9:56:16 AM 13949 97290 21137

1/15/2014 9:56:17 AM 14857 97290 21137

1/15/2014 9:56:18 AM 16914 97290 21137

1/15/2014 9:56:19 AM 16318 97290 21137

1/15/2014 9:56:20 AM 14369 97290 21137

1/15/2014 9:56:21 AM 15532 97290 21137

1/15/2014 9:56:22 AM 16123 97290 21137

1/15/2014 9:56:23 AM 17050 97290 21137

1/15/2014 9:56:24 AM 14912 97290 21137

1/15/2014 9:56:25 AM 14378 97290 21137

1/15/2014 9:56:26 AM 14874 97290 21137

1/15/2014 9:56:27 AM 15418 97290 21137

1/15/2014 9:56:28 AM 16064 97290 21137

1/15/2014 9:56:29 AM 15086 97290 21137

1/15/2014 9:56:30 AM 14481 97290 21137

1/15/2014 9:56:31 AM 14570 97290 21137

1/15/2014 9:56:32 AM 16392 97290 21137

1/15/2014 9:56:33 AM 16038 97290 21137

1/15/2014 9:56:34 AM 14329 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 9:56:35 AM 15582 97290 21137

1/15/2014 9:56:36 AM 15355 97290 21137

1/15/2014 9:56:37 AM 14999 97290 21137

1/15/2014 9:56:38 AM 16259 97290 21137

1/15/2014 9:56:39 AM 15037 97290 21137

1/15/2014 9:56:40 AM 12879 97290 21137

1/15/2014 9:56:41 AM 15129 97290 21137

1/15/2014 9:56:42 AM 13742 97290 21137

1/15/2014 9:56:43 AM 14385 97290 21137

1/15/2014 9:56:44 AM 13886 97290 21137

1/15/2014 9:56:45 AM 14301 97290 21137

1/15/2014 9:56:46 AM 15845 97290 21137

1/15/2014 9:56:47 AM 14431 97290 21137

1/15/2014 9:56:48 AM 14077 97290 21137

1/15/2014 9:56:49 AM 15279 97290 21137

1/15/2014 9:56:50 AM 14230 97290 21137

1/15/2014 9:56:51 AM 13487 97290 21137

1/15/2014 9:56:52 AM 13721 97290 21137

1/15/2014 9:56:53 AM 13090 97290 21137

1/15/2014 9:56:54 AM 13892 97290 21137

1/15/2014 9:56:55 AM 14513 97290 21137

1/15/2014 9:56:56 AM 14098 97290 21137

1/15/2014 9:56:57 AM 14864 97290 21137

1/15/2014 9:56:58 AM 15506 97290 21137

1/15/2014 9:56:59 AM 15966 97290 21137

1/15/2014 9:57:00 AM 15631 97290 21137

1/15/2014 9:57:01 AM 15577 97290 21137

1/15/2014 9:57:02 AM 15264 97290 21137

1/15/2014 9:57:03 AM 15546 97290 21137

1/15/2014 9:57:04 AM 14716 97290 21137

1/15/2014 9:57:05 AM 15529 97290 21137

1/15/2014 9:57:06 AM 14742 97290 21137

1/15/2014 9:57:07 AM 14125 97290 21137

1/15/2014 9:57:08 AM 16311 97290 21137

1/15/2014 9:57:09 AM 15507 97290 21137

1/15/2014 9:57:10 AM 14287 97290 21137

1/15/2014 9:57:11 AM 14971 97290 21137

1/15/2014 10:01:15 AM 14607 97290 21137

1/15/2014 10:01:16 AM 15051 97290 21137

1/15/2014 10:01:17 AM 16093 97290 21137

1/15/2014 10:01:18 AM 15303 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:01:19 AM 14265 97290 21137

1/15/2014 10:01:20 AM 15446 97290 21137

1/15/2014 10:01:21 AM 16671 97290 21137

1/15/2014 10:01:22 AM 16196 97290 21137

1/15/2014 10:01:23 AM 13859 97290 21137

1/15/2014 10:01:24 AM 15405 97290 21137

1/15/2014 10:01:25 AM 14651 97290 21137

1/15/2014 10:01:26 AM 14702 97290 21137

1/15/2014 10:01:27 AM 12495 97290 21137

1/15/2014 10:01:28 AM 14043 97290 21137

1/15/2014 10:01:29 AM 14611 97290 21137

1/15/2014 10:01:30 AM 14242 97290 21137

1/15/2014 10:01:31 AM 14660 97290 21137

1/15/2014 10:01:32 AM 12935 97290 21137

1/15/2014 10:01:33 AM 14213 97290 21137

1/15/2014 10:01:34 AM 15463 97290 21137

1/15/2014 10:01:35 AM 15296 97290 21137

1/15/2014 10:01:36 AM 15704 97290 21137

1/15/2014 10:01:37 AM 14036 97290 21137

1/15/2014 10:01:38 AM 14189 97290 21137

1/15/2014 10:01:39 AM 13447 97290 21137

1/15/2014 10:01:40 AM 13801 97290 21137

1/15/2014 10:01:41 AM 14160 97290 21137

1/15/2014 10:01:42 AM 15690 97290 21137

1/15/2014 10:01:43 AM 14782 97290 21137

1/15/2014 10:01:44 AM 15365 97290 21137

1/15/2014 10:01:45 AM 17131 97290 21137

1/15/2014 10:01:46 AM 15472 97290 21137

1/15/2014 10:01:47 AM 14728 97290 21137

1/15/2014 10:01:48 AM 16342 97290 21137

1/15/2014 10:01:49 AM 14255 97290 21137

1/15/2014 10:01:50 AM 13613 97290 21137

1/15/2014 10:01:51 AM 16093 97290 21137

1/15/2014 10:01:52 AM 14223 97290 21137

1/15/2014 10:01:53 AM 14925 97290 21137

1/15/2014 10:01:54 AM 14902 97290 21137

1/15/2014 10:01:55 AM 15408 97290 21137

1/15/2014 10:01:56 AM 16392 97290 21137

1/15/2014 10:01:57 AM 16128 97290 21137

1/15/2014 10:01:58 AM 15192 97290 21137

1/15/2014 10:01:59 AM 13968 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:02:00 AM 13992 97290 21137

1/15/2014 10:02:01 AM 13938 97290 21137

1/15/2014 10:02:02 AM 15604 97290 21137

1/15/2014 10:02:03 AM 15061 97290 21137

1/15/2014 10:02:04 AM 15165 97290 21137

1/15/2014 10:02:05 AM 14051 97290 21137

1/15/2014 10:02:06 AM 13563 97290 21137

1/15/2014 10:02:07 AM 14340 97290 21137

1/15/2014 10:02:08 AM 13665 97290 21137

1/15/2014 10:02:09 AM 15596 97290 21137

1/15/2014 10:02:10 AM 15929 97290 21137

1/15/2014 10:02:11 AM 16282 97290 21137

1/15/2014 10:02:12 AM 15680 97290 21137

1/15/2014 10:02:13 AM 14000 97290 21137

1/15/2014 10:02:14 AM 14660 97290 21137

1/15/2014 10:02:15 AM 15395 97290 21137

1/15/2014 10:02:16 AM 13688 97290 21137

1/15/2014 10:02:17 AM 16322 97290 21137

1/15/2014 10:02:18 AM 15510 97290 21137

1/15/2014 10:02:19 AM 14977 97290 21137

1/15/2014 10:02:20 AM 16344 97290 21137

1/15/2014 10:02:21 AM 16206 97290 21137

1/15/2014 10:02:22 AM 15931 97290 21137

1/15/2014 10:02:23 AM 15652 97290 21137

1/15/2014 10:02:24 AM 15403 97290 21137

1/15/2014 10:02:25 AM 14351 97290 21137

1/15/2014 10:02:26 AM 14657 97290 21137

1/15/2014 10:02:27 AM 15454 97290 21137

1/15/2014 10:02:28 AM 15473 97290 21137

1/15/2014 10:02:29 AM 14668 97290 21137

1/15/2014 10:02:30 AM 16357 97290 21137

1/15/2014 10:02:31 AM 14289 97290 21137

1/15/2014 10:02:32 AM 17012 97290 21137

1/15/2014 10:02:33 AM 15653 97290 21137

1/15/2014 10:02:34 AM 13783 97290 21137

1/15/2014 10:02:35 AM 14546 97290 21137

1/15/2014 10:02:36 AM 14376 97290 21137

1/15/2014 10:02:37 AM 14424 97290 21137

1/15/2014 10:02:38 AM 13956 97290 21137

1/15/2014 10:02:39 AM 13419 97290 21137

1/15/2014 10:02:40 AM 16524 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:02:41 AM 15621 97290 21137

1/15/2014 10:02:42 AM 15155 97290 21137

1/15/2014 10:02:43 AM 14288 97290 21137

1/15/2014 10:02:44 AM 13592 97290 21137

1/15/2014 10:02:45 AM 14528 97290 21137

1/15/2014 10:02:46 AM 16382 97290 21137

1/15/2014 10:02:47 AM 15975 97290 21137

1/15/2014 10:02:48 AM 16053 97290 21137

1/15/2014 10:02:49 AM 17393 97290 21137

1/15/2014 10:02:50 AM 14878 97290 21137

1/15/2014 10:02:51 AM 15569 97290 21137

1/15/2014 10:02:52 AM 13192 97290 21137

1/15/2014 10:02:53 AM 13978 97290 21137

1/15/2014 10:02:54 AM 13604 97290 21137

1/15/2014 10:02:55 AM 15251 97290 21137

1/15/2014 10:02:56 AM 15092 97290 21137

1/15/2014 10:02:57 AM 16193 97290 21137

1/15/2014 10:02:58 AM 15298 97290 21137

1/15/2014 10:02:59 AM 14804 97290 21137

1/15/2014 10:03:00 AM 13871 97290 21137

1/15/2014 10:03:01 AM 14237 97290 21137

1/15/2014 10:03:02 AM 14689 97290 21137

1/15/2014 10:03:03 AM 14742 97290 21137

1/15/2014 10:03:04 AM 15325 97290 21137

1/15/2014 10:03:05 AM 14901 97290 21137

1/15/2014 10:03:06 AM 14795 97290 21137

1/15/2014 10:03:07 AM 15308 97290 21137

1/15/2014 10:03:08 AM 14417 97290 21137

1/15/2014 10:03:09 AM 13774 97290 21137

1/15/2014 10:03:10 AM 15443 97290 21137

1/15/2014 10:03:11 AM 14961 97290 21137

1/15/2014 10:03:12 AM 15530 97290 21137

1/15/2014 10:03:13 AM 14832 97290 21137

1/15/2014 10:03:14 AM 14118 97290 21137

1/15/2014 10:03:15 AM 14089 97290 21137

1/15/2014 10:03:16 AM 15012 97290 21137

1/15/2014 10:03:17 AM 15393 97290 21137

1/15/2014 10:03:18 AM 14108 97290 21137

1/15/2014 10:03:19 AM 14747 97290 21137

1/15/2014 10:03:20 AM 13856 97290 21137

1/15/2014 10:03:21 AM 14714 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:03:22 AM 13788 97290 21137

1/15/2014 10:03:23 AM 13527 97290 21137

1/15/2014 10:03:24 AM 14451 97290 21137

1/15/2014 10:03:25 AM 14473 97290 21137

1/15/2014 10:03:26 AM 14658 97290 21137

1/15/2014 10:03:27 AM 14884 97290 21137

1/15/2014 10:03:28 AM 13831 97290 21137

1/15/2014 10:03:29 AM 14467 97290 21137

1/15/2014 10:03:30 AM 13637 97290 21137

1/15/2014 10:03:31 AM 14329 97290 21137

1/15/2014 10:03:32 AM 14262 97290 21137

1/15/2014 10:03:33 AM 14305 97290 21137

1/15/2014 10:03:34 AM 13536 97290 21137

1/15/2014 10:03:35 AM 15564 97290 21137

1/15/2014 10:03:36 AM 14541 97290 21137

1/15/2014 10:03:37 AM 14615 97290 21137

1/15/2014 10:03:38 AM 15023 97290 21137

1/15/2014 10:03:39 AM 15126 97290 21137

1/15/2014 10:03:40 AM 14671 97290 21137

1/15/2014 10:03:41 AM 14677 97290 21137

1/15/2014 10:03:42 AM 15759 97290 21137

1/15/2014 10:03:43 AM 16150 97290 21137

1/15/2014 10:03:44 AM 15917 97290 21137

1/15/2014 10:03:45 AM 16219 97290 21137

1/15/2014 10:03:46 AM 15124 97290 21137

1/15/2014 10:03:47 AM 14401 97290 21137

1/15/2014 10:03:48 AM 13950 97290 21137

1/15/2014 10:03:49 AM 13657 97290 21137

1/15/2014 10:03:50 AM 13674 97290 21137

1/15/2014 10:03:51 AM 14998 97290 21137

1/15/2014 10:03:52 AM 14639 97290 21137

1/15/2014 10:03:53 AM 15810 97290 21137

1/15/2014 10:03:54 AM 16312 97290 21137

1/15/2014 10:03:55 AM 15538 97290 21137

1/15/2014 10:03:56 AM 13634 97290 21137

1/15/2014 10:03:57 AM 14898 97290 21137

1/15/2014 10:03:58 AM 14854 97290 21137

1/15/2014 10:03:59 AM 16763 97290 21137

1/15/2014 10:04:00 AM 14841 97290 21137

1/15/2014 10:04:01 AM 15860 97290 21137

1/15/2014 10:04:02 AM 13565 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:04:03 AM 15661 97290 21137

1/15/2014 10:04:04 AM 15585 97290 21137

1/15/2014 10:04:05 AM 16736 97290 21137

1/15/2014 10:04:06 AM 15644 97290 21137

1/15/2014 10:04:07 AM 15791 97290 21137

1/15/2014 10:04:08 AM 15647 97290 21137

1/15/2014 10:04:09 AM 14711 97290 21137

1/15/2014 10:04:10 AM 16008 97290 21137

1/15/2014 10:04:11 AM 16422 97290 21137

1/15/2014 10:04:12 AM 16165 97290 21137

1/15/2014 10:04:13 AM 16401 97290 21137

1/15/2014 10:04:14 AM 15710 97290 21137

1/15/2014 10:04:15 AM 15177 97290 21137

1/15/2014 10:04:16 AM 13334 97290 21137

1/15/2014 10:04:17 AM 15333 97290 21137

1/15/2014 10:04:18 AM 15473 97290 21137

1/15/2014 10:04:19 AM 14818 97290 21137

1/15/2014 10:04:20 AM 13694 97290 21137

1/15/2014 10:04:21 AM 15333 97290 21137

1/15/2014 10:04:22 AM 15293 97290 21137

1/15/2014 10:04:23 AM 14233 97290 21137

1/15/2014 10:04:24 AM 12738 97290 21137

1/15/2014 10:04:25 AM 14074 97290 21137

1/15/2014 10:04:26 AM 14528 97290 21137

1/15/2014 10:04:27 AM 13982 97290 21137

1/15/2014 10:04:28 AM 13365 97290 21137

1/15/2014 10:04:29 AM 13301 97290 21137

1/15/2014 10:04:30 AM 14245 97290 21137

1/15/2014 10:04:31 AM 14991 97290 21137

1/15/2014 10:04:32 AM 15417 97290 21137

1/15/2014 10:04:33 AM 16694 97290 21137

1/15/2014 10:04:34 AM 14253 97290 21137

1/15/2014 10:04:35 AM 14333 97290 21137

1/15/2014 10:04:36 AM 14743 97290 21137

1/15/2014 10:04:37 AM 15206 97290 21137

1/15/2014 10:04:38 AM 13731 97290 21137

1/15/2014 10:04:39 AM 12612 97290 21137

1/15/2014 10:04:40 AM 15513 97290 21137

1/15/2014 10:04:41 AM 15698 97290 21137

1/15/2014 10:04:42 AM 14874 97290 21137

1/15/2014 10:04:43 AM 15178 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:04:44 AM 16214 97290 21137

1/15/2014 10:04:45 AM 15993 97290 21137

1/15/2014 10:04:46 AM 15428 97290 21137

1/15/2014 10:04:47 AM 13727 97290 21137

1/15/2014 10:04:48 AM 13691 97290 21137

1/15/2014 10:04:49 AM 14103 97290 21137

1/15/2014 10:04:50 AM 13965 97290 21137

1/15/2014 10:04:51 AM 14201 97290 21137

1/15/2014 10:04:52 AM 16510 97290 21137

1/15/2014 10:04:53 AM 14477 97290 21137

1/15/2014 10:04:54 AM 13459 97290 21137

1/15/2014 10:04:55 AM 14734 97290 21137

1/15/2014 10:04:56 AM 13853 97290 21137

1/15/2014 10:04:57 AM 14713 97290 21137

1/15/2014 10:04:58 AM 15378 97290 21137

1/15/2014 10:04:59 AM 15034 97290 21137

1/15/2014 10:05:00 AM 15698 97290 21137

1/15/2014 10:05:01 AM 15204 97290 21137

1/15/2014 10:05:02 AM 14811 97290 21137

1/15/2014 10:05:03 AM 14712 97290 21137

1/15/2014 10:05:04 AM 14418 97290 21137

1/15/2014 10:05:05 AM 14614 97290 21137

1/15/2014 10:05:06 AM 13463 97290 21137

1/15/2014 10:05:07 AM 15126 97290 21137

1/15/2014 10:05:08 AM 15571 97290 21137

1/15/2014 10:05:09 AM 15262 97290 21137

1/15/2014 10:05:10 AM 14471 97290 21137

1/15/2014 10:05:11 AM 13239 97290 21137

1/15/2014 10:05:12 AM 14889 97290 21137

1/15/2014 10:05:13 AM 15062 97290 21137

1/15/2014 10:05:14 AM 13545 97290 21137

1/15/2014 10:05:15 AM 14366 97290 21137

1/15/2014 10:05:16 AM 15591 97290 21137

1/15/2014 10:05:17 AM 14968 97290 21137

1/15/2014 10:05:18 AM 15532 97290 21137

1/15/2014 10:05:19 AM 13123 97290 21137

1/15/2014 10:05:20 AM 13480 97290 21137

1/15/2014 10:05:21 AM 13780 97290 21137

1/15/2014 10:05:22 AM 14275 97290 21137

1/15/2014 10:05:23 AM 12628 97290 21137

1/15/2014 10:05:24 AM 15907 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:05:25 AM 16336 97290 21137

1/15/2014 10:05:26 AM 16354 97290 21137

1/15/2014 10:05:27 AM 15338 97290 21137

1/15/2014 10:05:28 AM 14814 97290 21137

1/15/2014 10:05:29 AM 15073 97290 21137

1/15/2014 10:05:30 AM 15858 97290 21137

1/15/2014 10:05:31 AM 14674 97290 21137

1/15/2014 10:05:32 AM 15308 97290 21137

1/15/2014 10:05:33 AM 14237 97290 21137

1/15/2014 10:05:34 AM 14959 97290 21137

1/15/2014 10:05:35 AM 14659 97290 21137

1/15/2014 10:05:36 AM 13565 97290 21137

1/15/2014 10:05:37 AM 14791 97290 21137

1/15/2014 10:05:38 AM 14287 97290 21137

1/15/2014 10:05:39 AM 15722 97290 21137

1/15/2014 10:05:40 AM 14430 97290 21137

1/15/2014 10:05:41 AM 13957 97290 21137

1/15/2014 10:05:42 AM 14769 97290 21137

1/15/2014 10:05:43 AM 13802 97290 21137

1/15/2014 10:05:44 AM 14970 97290 21137

1/15/2014 10:05:45 AM 13582 97290 21137

1/15/2014 10:05:46 AM 14525 97290 21137

1/15/2014 10:05:47 AM 15391 97290 21137

1/15/2014 10:05:48 AM 16597 97290 21137

1/15/2014 10:05:49 AM 15549 97290 21137

1/15/2014 10:05:50 AM 14867 97290 21137

1/15/2014 10:05:51 AM 14696 97290 21137

1/15/2014 10:05:52 AM 15104 97290 21137

1/15/2014 10:05:53 AM 15326 97290 21137

1/15/2014 10:05:54 AM 15771 97290 21137

1/15/2014 10:05:55 AM 14742 97290 21137

1/15/2014 10:05:56 AM 15475 97290 21137

1/15/2014 10:05:57 AM 14669 97290 21137

1/15/2014 10:05:58 AM 15427 97290 21137

1/15/2014 10:05:59 AM 15766 97290 21137

1/15/2014 10:06:00 AM 15821 97290 21137

1/15/2014 10:06:01 AM 16315 97290 21137

1/15/2014 10:06:02 AM 14249 97290 21137

1/15/2014 10:06:03 AM 15742 97290 21137

1/15/2014 10:06:04 AM 14495 97290 21137

1/15/2014 10:06:05 AM 14873 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:06:06 AM 14518 97290 21137

1/15/2014 10:06:07 AM 13559 97290 21137

1/15/2014 10:06:08 AM 12450 97290 21137

1/15/2014 10:06:09 AM 13372 97290 21137

1/15/2014 10:06:10 AM 14983 97290 21137

1/15/2014 10:06:11 AM 13045 97290 21137

1/15/2014 10:06:12 AM 13341 97290 21137

1/15/2014 10:06:13 AM 13895 97290 21137

1/15/2014 10:06:14 AM 13793 97290 21137

1/15/2014 10:06:15 AM 14128 97290 21137

1/15/2014 10:06:16 AM 14332 97290 21137

1/15/2014 10:06:17 AM 13693 97290 21137

1/15/2014 10:06:18 AM 14853 97290 21137

1/15/2014 10:06:19 AM 14753 97290 21137

1/15/2014 10:06:20 AM 13888 97290 21137

1/15/2014 10:06:21 AM 12982 97290 21137

1/15/2014 10:06:22 AM 13175 97290 21137

1/15/2014 10:06:23 AM 15113 97290 21137

1/15/2014 10:06:24 AM 13798 97290 21137

1/15/2014 10:06:25 AM 12209 97290 21137

1/15/2014 10:06:26 AM 13342 97290 21137

1/15/2014 10:06:27 AM 13745 97290 21137

1/15/2014 10:06:28 AM 14386 97290 21137

1/15/2014 10:06:29 AM 14696 97290 21137

1/15/2014 10:06:30 AM 13904 97290 21137

1/15/2014 10:06:31 AM 14606 97290 21137

1/15/2014 10:06:32 AM 14991 97290 21137

1/15/2014 10:06:33 AM 14757 97290 21137

1/15/2014 10:06:34 AM 15269 97290 21137

1/15/2014 10:06:35 AM 15877 97290 21137

1/15/2014 10:06:36 AM 13749 97290 21137

1/15/2014 10:06:37 AM 16847 97290 21137

1/15/2014 10:06:38 AM 15923 97290 21137

1/15/2014 10:06:39 AM 14980 97290 21137

1/15/2014 10:06:40 AM 14725 97290 21137

1/15/2014 10:06:41 AM 15111 97290 21137

1/15/2014 10:06:42 AM 15237 97290 21137

1/15/2014 10:06:43 AM 13889 97290 21137

1/15/2014 10:06:44 AM 14812 97290 21137

1/15/2014 10:07:24 AM 14321 97290 21137

1/15/2014 10:07:25 AM 14020 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:07:26 AM 15985 97290 21137

1/15/2014 10:07:27 AM 14586 97290 21137

1/15/2014 10:07:28 AM 15796 97290 21137

1/15/2014 10:07:29 AM 13669 97290 21137

1/15/2014 10:07:30 AM 14577 97290 21137

1/15/2014 10:07:31 AM 14054 97290 21137

1/15/2014 10:07:32 AM 15003 97290 21137

1/15/2014 10:07:33 AM 12960 97290 21137

1/15/2014 10:07:34 AM 15510 97290 21137

1/15/2014 10:07:35 AM 14617 97290 21137

1/15/2014 10:07:36 AM 15954 97290 21137

1/15/2014 10:07:37 AM 14218 97290 21137

1/15/2014 10:07:38 AM 14924 97290 21137

1/15/2014 10:07:39 AM 14531 97290 21137

1/15/2014 10:07:40 AM 15092 97290 21137

1/15/2014 10:07:41 AM 14303 97290 21137

1/15/2014 10:07:42 AM 14135 97290 21137

1/15/2014 10:07:43 AM 14634 97290 21137

1/15/2014 10:07:44 AM 13918 97290 21137

1/15/2014 10:07:45 AM 13379 97290 21137

1/15/2014 10:07:46 AM 14235 97290 21137

1/15/2014 10:07:47 AM 13698 97290 21137

1/15/2014 10:07:48 AM 13534 97290 21137

1/15/2014 10:07:49 AM 14843 97290 21137

1/15/2014 10:07:50 AM 16941 97290 21137

1/15/2014 10:07:51 AM 14945 97290 21137

1/15/2014 10:07:52 AM 15316 97290 21137

1/15/2014 10:07:53 AM 14239 97290 21137

1/15/2014 10:07:54 AM 14479 97290 21137

1/15/2014 10:07:55 AM 13400 97290 21137

1/15/2014 10:07:56 AM 15290 97290 21137

1/15/2014 10:07:57 AM 14922 97290 21137

1/15/2014 10:07:58 AM 14841 97290 21137

1/15/2014 10:07:59 AM 13885 97290 21137

1/15/2014 10:08:00 AM 15651 97290 21137

1/15/2014 10:08:01 AM 14622 97290 21137

1/15/2014 10:08:02 AM 16315 97290 21137

1/15/2014 10:08:03 AM 14399 97290 21137

1/15/2014 10:08:04 AM 15299 97290 21137

1/15/2014 10:08:05 AM 15285 97290 21137

1/15/2014 10:08:06 AM 15461 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:08:07 AM 16975 97290 21137

1/15/2014 10:08:08 AM 16693 97290 21137

1/15/2014 10:08:09 AM 14343 97290 21137

1/15/2014 10:08:10 AM 16035 97290 21137

1/15/2014 10:08:11 AM 17178 97290 21137

1/15/2014 10:08:12 AM 14284 97290 21137

1/15/2014 10:08:13 AM 15151 97290 21137

1/15/2014 10:08:14 AM 15607 97290 21137

1/15/2014 10:08:15 AM 14612 97290 21137

1/15/2014 10:08:16 AM 14423 97290 21137

1/15/2014 10:08:17 AM 14915 97290 21137

1/15/2014 10:08:18 AM 15069 97290 21137

1/15/2014 10:08:19 AM 14957 97290 21137

1/15/2014 10:08:20 AM 15199 97290 21137

1/15/2014 10:08:21 AM 15139 97290 21137

1/15/2014 10:08:22 AM 14225 97290 21137

1/15/2014 10:08:23 AM 14836 97290 21137

1/15/2014 10:08:24 AM 16039 97290 21137

1/15/2014 10:08:25 AM 17479 97290 21137

1/15/2014 10:08:26 AM 16760 97290 21137

1/15/2014 10:08:27 AM 15110 97290 21137

1/15/2014 10:08:28 AM 14787 97290 21137

1/15/2014 10:08:29 AM 14407 97290 21137

1/15/2014 10:08:30 AM 14011 97290 21137

1/15/2014 10:08:31 AM 15142 97290 21137

1/15/2014 10:08:32 AM 14765 97290 21137

1/15/2014 10:08:33 AM 14911 97290 21137

1/15/2014 10:08:34 AM 14077 97290 21137

1/15/2014 10:08:35 AM 13299 97290 21137

1/15/2014 10:08:36 AM 14185 97290 21137

1/15/2014 10:08:37 AM 13716 97290 21137

1/15/2014 10:08:38 AM 13869 97290 21137

1/15/2014 10:08:39 AM 14027 97290 21137

1/15/2014 10:08:40 AM 13796 97290 21137

1/15/2014 10:08:41 AM 14129 97290 21137

1/15/2014 10:08:42 AM 14662 97290 21137

1/15/2014 10:08:43 AM 14885 97290 21137

1/15/2014 10:08:44 AM 14551 97290 21137

1/15/2014 10:08:45 AM 14767 97290 21137

1/15/2014 10:08:46 AM 15272 97290 21137

1/15/2014 10:08:47 AM 13568 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:08:48 AM 14342 97290 21137

1/15/2014 10:08:49 AM 14895 97290 21137

1/15/2014 10:08:50 AM 13653 97290 21137

1/15/2014 10:08:51 AM 13313 97290 21137

1/15/2014 10:08:52 AM 15508 97290 21137

1/15/2014 10:08:53 AM 13657 97290 21137

1/15/2014 10:08:54 AM 15744 97290 21137

1/15/2014 10:08:55 AM 14496 97290 21137

1/15/2014 10:08:56 AM 14904 97290 21137

1/15/2014 10:08:57 AM 15246 97290 21137

1/15/2014 10:08:58 AM 14341 97290 21137

1/15/2014 10:08:59 AM 15375 97290 21137

1/15/2014 10:09:00 AM 14403 97290 21137

1/15/2014 10:09:01 AM 14941 97290 21137

1/15/2014 10:09:02 AM 14265 97290 21137

1/15/2014 10:09:03 AM 15716 97290 21137

1/15/2014 10:09:04 AM 15539 97290 21137

1/15/2014 10:09:05 AM 13845 97290 21137

1/15/2014 10:09:06 AM 14861 97290 21137

1/15/2014 10:09:07 AM 14395 97290 21137

1/15/2014 10:09:08 AM 14878 97290 21137

1/15/2014 10:09:09 AM 15149 97290 21137

1/15/2014 10:09:10 AM 14107 97290 21137

1/15/2014 10:09:11 AM 15556 97290 21137

1/15/2014 10:09:12 AM 13849 97290 21137

1/15/2014 10:09:13 AM 13902 97290 21137

1/15/2014 10:09:14 AM 14575 97290 21137

1/15/2014 10:09:15 AM 15254 97290 21137

1/15/2014 10:09:16 AM 14463 97290 21137

1/15/2014 10:09:17 AM 14115 97290 21137

1/15/2014 10:09:18 AM 15498 97290 21137

1/15/2014 10:09:19 AM 14704 97290 21137

1/15/2014 10:09:20 AM 14356 97290 21137

1/15/2014 10:09:21 AM 14179 97290 21137

1/15/2014 10:09:22 AM 15094 97290 21137

1/15/2014 10:09:23 AM 14843 97290 21137

1/15/2014 10:09:24 AM 14151 97290 21137

1/15/2014 10:09:25 AM 15417 97290 21137

1/15/2014 10:09:26 AM 16034 97290 21137

1/15/2014 10:09:27 AM 16428 97290 21137

1/15/2014 10:09:28 AM 15147 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:09:29 AM 14556 97290 21137

1/15/2014 10:09:30 AM 13779 97290 21137

1/15/2014 10:09:31 AM 14574 97290 21137

1/15/2014 10:09:32 AM 15223 97290 21137

1/15/2014 10:09:33 AM 15506 97290 21137

1/15/2014 10:09:34 AM 15456 97290 21137

1/15/2014 10:09:35 AM 14304 97290 21137

1/15/2014 10:09:36 AM 14316 97290 21137

1/15/2014 10:09:37 AM 14199 97290 21137

1/15/2014 10:09:38 AM 14409 97290 21137

1/15/2014 10:09:39 AM 13322 97290 21137

1/15/2014 10:09:40 AM 13110 97290 21137

1/15/2014 10:09:41 AM 15277 97290 21137

1/15/2014 10:09:42 AM 14949 97290 21137

1/15/2014 10:09:43 AM 15347 97290 21137

1/15/2014 10:09:44 AM 15176 97290 21137

1/15/2014 10:09:45 AM 15014 97290 21137

1/15/2014 10:09:46 AM 15243 97290 21137

1/15/2014 10:09:47 AM 14430 97290 21137

1/15/2014 10:09:48 AM 16147 97290 21137

1/15/2014 10:09:49 AM 14027 97290 21137

1/15/2014 10:09:50 AM 14816 97290 21137

1/15/2014 10:09:51 AM 14744 97290 21137

1/15/2014 10:09:52 AM 14576 97290 21137

1/15/2014 10:09:53 AM 14804 97290 21137

1/15/2014 10:09:54 AM 13481 97290 21137

1/15/2014 10:09:55 AM 14380 97290 21137

1/15/2014 10:09:56 AM 15955 97290 21137

1/15/2014 10:09:57 AM 13648 97290 21137

1/15/2014 10:09:58 AM 14632 97290 21137

1/15/2014 10:09:59 AM 14368 97290 21137

1/15/2014 10:10:00 AM 14542 97290 21137

1/15/2014 10:10:01 AM 15305 97290 21137

1/15/2014 10:10:02 AM 14026 97290 21137

1/15/2014 10:10:03 AM 14936 97290 21137

1/15/2014 10:10:04 AM 15434 97290 21137

1/15/2014 10:10:05 AM 15228 97290 21137

1/15/2014 10:10:06 AM 15327 97290 21137

1/15/2014 10:10:07 AM 16281 97290 21137

1/15/2014 10:10:08 AM 14930 97290 21137

1/15/2014 10:10:09 AM 15012 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:10:10 AM 15933 97290 21137

1/15/2014 10:10:11 AM 13463 97290 21137

1/15/2014 10:10:12 AM 13985 97290 21137

1/15/2014 10:10:13 AM 15046 97290 21137

1/15/2014 10:10:14 AM 15821 97290 21137

1/15/2014 10:10:15 AM 14845 97290 21137

1/15/2014 10:10:16 AM 15291 97290 21137

1/15/2014 10:10:17 AM 14082 97290 21137

1/15/2014 10:10:18 AM 15310 97290 21137

1/15/2014 10:10:19 AM 14507 97290 21137

1/15/2014 10:10:20 AM 14786 97290 21137

1/15/2014 10:10:21 AM 14376 97290 21137

1/15/2014 10:10:22 AM 13854 97290 21137

1/15/2014 10:10:23 AM 15253 97290 21137

1/15/2014 10:10:24 AM 14433 97290 21137

1/15/2014 10:10:25 AM 13958 97290 21137

1/15/2014 10:10:26 AM 13599 97290 21137

1/15/2014 10:10:27 AM 14410 97290 21137

1/15/2014 10:10:28 AM 13622 97290 21137

1/15/2014 10:10:29 AM 12285 97290 21137

1/15/2014 10:10:30 AM 14951 97290 21137

1/15/2014 10:10:31 AM 15708 97290 21137

1/15/2014 10:10:32 AM 15117 97290 21137

1/15/2014 10:10:33 AM 15179 97290 21137

1/15/2014 10:10:34 AM 14355 97290 21137

1/15/2014 10:10:35 AM 14808 97290 21137

1/15/2014 10:10:36 AM 14202 97290 21137

1/15/2014 10:10:37 AM 14260 97290 21137

1/15/2014 10:10:38 AM 13945 97290 21137

1/15/2014 10:10:39 AM 13626 97290 21137

1/15/2014 10:10:40 AM 14866 97290 21137

1/15/2014 10:10:41 AM 14186 97290 21137

1/15/2014 10:10:42 AM 14076 97290 21137

1/15/2014 10:10:43 AM 14859 97290 21137

1/15/2014 10:10:44 AM 15174 97290 21137

1/15/2014 10:10:45 AM 15193 97290 21137

1/15/2014 10:10:46 AM 15438 97290 21137

1/15/2014 10:10:47 AM 16639 97290 21137

1/15/2014 10:10:48 AM 15439 97290 21137

1/15/2014 10:10:49 AM 15650 97290 21137

1/15/2014 10:10:50 AM 15222 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:10:51 AM 15625 97290 21137

1/15/2014 10:10:52 AM 14076 97290 21137

1/15/2014 10:10:53 AM 13959 97290 21137

1/15/2014 10:10:54 AM 14289 97290 21137

1/15/2014 10:10:55 AM 12452 97290 21137

1/15/2014 10:10:56 AM 13853 97290 21137

1/15/2014 10:10:57 AM 14533 97290 21137

1/15/2014 10:10:58 AM 14163 97290 21137

1/15/2014 10:10:59 AM 13590 97290 21137

1/15/2014 10:11:00 AM 13597 97290 21137

1/15/2014 10:11:01 AM 14709 97290 21137

1/15/2014 10:11:02 AM 15557 97290 21137

1/15/2014 10:11:03 AM 14779 97290 21137

1/15/2014 10:11:04 AM 15394 97290 21137

1/15/2014 10:11:05 AM 13838 97290 21137

1/15/2014 10:11:06 AM 15249 97290 21137

1/15/2014 10:11:07 AM 15452 97290 21137

1/15/2014 10:11:08 AM 15233 97290 21137

1/15/2014 10:11:09 AM 15028 97290 21137

1/15/2014 10:11:10 AM 16297 97290 21137

1/15/2014 10:11:11 AM 15234 97290 21137

1/15/2014 10:11:12 AM 15718 97290 21137

1/15/2014 10:11:13 AM 13889 97290 21137

1/15/2014 10:11:14 AM 14145 97290 21137

1/15/2014 10:11:15 AM 14203 97290 21137

1/15/2014 10:11:16 AM 14290 97290 21137

1/15/2014 10:11:17 AM 14162 97290 21137

1/15/2014 10:11:18 AM 13110 97290 21137

1/15/2014 10:11:19 AM 14767 97290 21137

1/15/2014 10:11:20 AM 16652 97290 21137

1/15/2014 10:11:21 AM 15863 97290 21137

1/15/2014 10:11:22 AM 13115 97290 21137

1/15/2014 10:11:23 AM 14649 97290 21137

1/15/2014 10:11:24 AM 15302 97290 21137

1/15/2014 10:11:25 AM 14745 97290 21137

1/15/2014 10:11:26 AM 14096 97290 21137

1/15/2014 10:11:27 AM 15434 97290 21137

1/15/2014 10:11:28 AM 14808 97290 21137

1/15/2014 10:11:29 AM 15432 97290 21137

1/15/2014 10:11:30 AM 14508 97290 21137

1/15/2014 10:11:31 AM 13077 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:11:32 AM 16019 97290 21137

1/15/2014 10:11:33 AM 15555 97290 21137

1/15/2014 10:11:34 AM 15048 97290 21137

1/15/2014 10:11:35 AM 13662 97290 21137

1/15/2014 10:11:36 AM 14125 97290 21137

1/15/2014 10:11:37 AM 14571 97290 21137

1/15/2014 10:11:38 AM 15732 97290 21137

1/15/2014 10:11:39 AM 14343 97290 21137

1/15/2014 10:11:40 AM 15735 97290 21137

1/15/2014 10:11:41 AM 14643 97290 21137

1/15/2014 10:11:42 AM 12902 97290 21137

1/15/2014 10:11:43 AM 14107 97290 21137

1/15/2014 10:11:44 AM 13097 97290 21137

1/15/2014 10:11:45 AM 15364 97290 21137

1/15/2014 10:11:46 AM 15241 97290 21137

1/15/2014 10:11:47 AM 15480 97290 21137

1/15/2014 10:11:48 AM 15360 97290 21137

1/15/2014 10:11:49 AM 16680 97290 21137

1/15/2014 10:11:50 AM 15150 97290 21137

1/15/2014 10:11:51 AM 15607 97290 21137

1/15/2014 10:11:52 AM 13502 97290 21137

1/15/2014 10:11:53 AM 14985 97290 21137

1/15/2014 10:11:54 AM 13616 97290 21137

1/15/2014 10:11:55 AM 13724 97290 21137

1/15/2014 10:11:56 AM 14111 97290 21137

1/15/2014 10:11:57 AM 12827 97290 21137

1/15/2014 10:11:58 AM 15236 97290 21137

1/15/2014 10:11:59 AM 13859 97290 21137

1/15/2014 10:12:00 AM 15495 97290 21137

1/15/2014 10:12:01 AM 15363 97290 21137

1/15/2014 10:12:02 AM 13170 97290 21137

1/15/2014 10:12:03 AM 13462 97290 21137

1/15/2014 10:12:04 AM 13805 97290 21137

1/15/2014 10:12:05 AM 14371 97290 21137

1/15/2014 10:12:06 AM 14062 97290 21137

1/15/2014 10:12:07 AM 15665 97290 21137

1/15/2014 10:12:08 AM 15166 97290 21137

1/15/2014 10:12:09 AM 14771 97290 21137

1/15/2014 10:12:10 AM 13923 97290 21137

1/15/2014 10:12:11 AM 14880 97290 21137

1/15/2014 10:12:12 AM 15360 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:12:13 AM 15840 97290 21137

1/15/2014 10:12:14 AM 16140 97290 21137

1/15/2014 10:12:15 AM 15795 97290 21137

1/15/2014 10:12:16 AM 14628 97290 21137

1/15/2014 10:12:17 AM 14997 97290 21137

1/15/2014 10:12:18 AM 13649 97290 21137

1/15/2014 10:12:19 AM 12652 97290 21137

1/15/2014 10:12:20 AM 16213 97290 21137

1/15/2014 10:12:21 AM 15513 97290 21137

1/15/2014 10:12:22 AM 14828 97290 21137

1/15/2014 10:12:23 AM 13577 97290 21137

1/15/2014 10:12:24 AM 14404 97290 21137

1/15/2014 10:12:25 AM 13921 97290 21137

1/15/2014 10:12:26 AM 13830 97290 21137

1/15/2014 10:12:27 AM 14647 97290 21137

1/15/2014 10:12:28 AM 15452 97290 21137

1/15/2014 10:12:29 AM 14693 97290 21137

1/15/2014 10:12:30 AM 14173 97290 21137

1/15/2014 10:12:31 AM 15633 97290 21137

1/15/2014 10:12:32 AM 14468 97290 21137

1/15/2014 10:12:33 AM 13547 97290 21137

1/15/2014 10:12:34 AM 14126 97290 21137

1/15/2014 10:12:35 AM 14271 97290 21137

1/15/2014 10:12:36 AM 15358 97290 21137

1/15/2014 10:12:37 AM 14279 97290 21137

1/15/2014 10:12:38 AM 14520 97290 21137

1/15/2014 10:12:39 AM 15210 97290 21137

1/15/2014 10:12:40 AM 16312 97290 21137

1/15/2014 10:12:41 AM 15838 97290 21137

1/15/2014 10:12:42 AM 16199 97290 21137

1/15/2014 10:12:43 AM 15360 97290 21137

1/15/2014 10:12:44 AM 15330 97290 21137

1/15/2014 10:12:45 AM 13702 97290 21137

1/15/2014 10:12:46 AM 16985 97290 21137

1/15/2014 10:12:47 AM 16396 97290 21137

1/15/2014 10:12:48 AM 15829 97290 21137

1/15/2014 10:12:49 AM 14577 97290 21137

1/15/2014 10:12:50 AM 14084 97290 21137

1/15/2014 10:12:51 AM 14951 97290 21137

1/15/2014 10:12:52 AM 15695 97290 21137

1/15/2014 10:12:53 AM 14246 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:12:54 AM 15501 97290 21137

1/15/2014 10:12:55 AM 13565 97290 21137

1/15/2014 10:12:56 AM 14221 97290 21137

1/15/2014 10:12:57 AM 15465 97290 21137

1/15/2014 10:12:58 AM 15986 97290 21137

1/15/2014 10:12:59 AM 15516 97290 21137

1/15/2014 10:13:00 AM 15969 97290 21137

1/15/2014 10:13:01 AM 15422 97290 21137

1/15/2014 10:13:02 AM 14085 97290 21137

1/15/2014 10:13:03 AM 13721 97290 21137

1/15/2014 10:13:04 AM 15130 97290 21137

1/15/2014 10:13:05 AM 16172 97290 21137

1/15/2014 10:13:06 AM 13943 97290 21137

1/15/2014 10:13:07 AM 12995 97290 21137

1/15/2014 10:13:08 AM 13569 97290 21137

1/15/2014 10:13:09 AM 12932 97290 21137

1/15/2014 10:13:10 AM 13283 97290 21137

1/15/2014 10:13:11 AM 15530 97290 21137

1/15/2014 10:13:12 AM 13842 97290 21137

1/15/2014 10:13:13 AM 14230 97290 21137

1/15/2014 10:13:14 AM 15077 97290 21137

1/15/2014 10:13:15 AM 13669 97290 21137

1/15/2014 10:13:16 AM 15777 97290 21137

1/15/2014 10:13:17 AM 14954 97290 21137

1/15/2014 10:13:18 AM 14958 97290 21137

1/15/2014 10:13:19 AM 15739 97290 21137

1/15/2014 10:13:20 AM 14944 97290 21137

1/15/2014 10:13:21 AM 13546 97290 21137

1/15/2014 10:13:22 AM 14096 97290 21137

1/15/2014 10:13:23 AM 15494 97290 21137

1/15/2014 10:13:24 AM 14313 97290 21137

1/15/2014 10:13:25 AM 14288 97290 21137

1/15/2014 10:13:26 AM 12632 97290 21137

1/15/2014 10:13:27 AM 12728 97290 21137

1/15/2014 10:13:28 AM 12662 97290 21137

1/15/2014 10:13:29 AM 14025 97290 21137

1/15/2014 10:13:30 AM 14786 97290 21137

1/15/2014 10:13:31 AM 14706 97290 21137

1/15/2014 10:13:32 AM 14176 97290 21137

1/15/2014 10:13:33 AM 15004 97290 21137

1/15/2014 10:13:34 AM 14371 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:13:35 AM 13552 97290 21137

1/15/2014 10:13:36 AM 13708 97290 21137

1/15/2014 10:13:37 AM 13627 97290 21137

1/15/2014 10:13:38 AM 14536 97290 21137

1/15/2014 10:13:39 AM 14854 97290 21137

1/15/2014 10:13:40 AM 13043 97290 21137

1/15/2014 10:13:41 AM 14391 97290 21137

1/15/2014 10:13:42 AM 13617 97290 21137

1/15/2014 10:13:43 AM 13604 97290 21137

1/15/2014 10:13:44 AM 15131 97290 21137

1/15/2014 10:13:45 AM 13922 97290 21137

1/15/2014 10:13:46 AM 13500 97290 21137

1/15/2014 10:13:47 AM 14265 97290 21137

1/15/2014 10:13:48 AM 13556 97290 21137

1/15/2014 10:13:49 AM 15269 97290 21137

1/15/2014 10:13:50 AM 13597 97290 21137

1/15/2014 10:13:51 AM 14229 97290 21137

1/15/2014 10:13:52 AM 14657 97290 21137

1/15/2014 10:13:53 AM 15064 97290 21137

1/15/2014 10:13:54 AM 14446 97290 21137

1/15/2014 10:13:55 AM 15161 97290 21137

1/15/2014 10:13:56 AM 14260 97290 21137

1/15/2014 10:13:57 AM 15385 97290 21137

1/15/2014 10:13:58 AM 14166 97290 21137

1/15/2014 10:13:59 AM 13411 97290 21137

1/15/2014 10:14:00 AM 15862 97290 21137

1/15/2014 10:14:01 AM 14825 97290 21137

1/15/2014 10:14:02 AM 14146 97290 21137

1/15/2014 10:14:03 AM 13616 97290 21137

1/15/2014 10:14:04 AM 14624 97290 21137

1/15/2014 10:14:05 AM 14666 97290 21137

1/15/2014 10:14:06 AM 14286 97290 21137

1/15/2014 10:14:07 AM 14251 97290 21137

1/15/2014 10:14:08 AM 14272 97290 21137

1/15/2014 10:14:09 AM 13258 97290 21137

1/15/2014 10:14:10 AM 15344 97290 21137

1/15/2014 10:14:11 AM 14756 97290 21137

1/15/2014 10:14:12 AM 14969 97290 21137

1/15/2014 10:14:13 AM 15532 97290 21137

1/15/2014 10:14:14 AM 14983 97290 21137

1/15/2014 10:14:15 AM 14515 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:14:16 AM 14369 97290 21137

1/15/2014 10:14:17 AM 16072 97290 21137

1/15/2014 10:14:18 AM 14368 97290 21137

1/15/2014 10:14:19 AM 15082 97290 21137

1/15/2014 10:14:20 AM 14090 97290 21137

1/15/2014 10:14:21 AM 14922 97290 21137

1/15/2014 10:14:22 AM 14080 97290 21137

1/15/2014 10:14:23 AM 14680 97290 21137

1/15/2014 10:14:24 AM 14650 97290 21137

1/15/2014 10:14:25 AM 14882 97290 21137

1/15/2014 10:14:26 AM 15630 97290 21137

1/15/2014 10:14:27 AM 13777 97290 21137

1/15/2014 10:14:28 AM 14694 97290 21137

1/15/2014 10:14:29 AM 15703 97290 21137

1/15/2014 10:14:30 AM 14906 97290 21137

1/15/2014 10:14:31 AM 15306 97290 21137

1/15/2014 10:14:32 AM 14116 97290 21137

1/15/2014 10:14:33 AM 14239 97290 21137

1/15/2014 10:14:34 AM 15289 97290 21137

1/15/2014 10:14:35 AM 15222 97290 21137

1/15/2014 10:14:36 AM 14665 97290 21137

1/15/2014 10:14:37 AM 12606 97290 21137

1/15/2014 10:14:38 AM 14251 97290 21137

1/15/2014 10:14:39 AM 16102 97290 21137

1/15/2014 10:14:40 AM 16355 97290 21137

1/15/2014 10:14:41 AM 14979 97290 21137

1/15/2014 10:14:42 AM 15264 97290 21137

1/15/2014 10:14:43 AM 15486 97290 21137

1/15/2014 10:14:44 AM 16021 97290 21137

1/15/2014 10:14:45 AM 14655 97290 21137

1/15/2014 10:14:46 AM 14223 97290 21137

1/15/2014 10:14:47 AM 13906 97290 21137

1/15/2014 10:14:48 AM 15866 97290 21137

1/15/2014 10:14:49 AM 14586 97290 21137

1/15/2014 10:14:50 AM 16456 97290 21137

1/15/2014 10:14:51 AM 16324 97290 21137

1/15/2014 10:14:52 AM 13831 97290 21137

1/15/2014 10:14:53 AM 15877 97290 21137

1/15/2014 10:14:54 AM 15489 97290 21137

1/15/2014 10:14:55 AM 14852 97290 21137

1/15/2014 10:14:56 AM 14423 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:14:57 AM 13595 97290 21137

1/15/2014 10:14:58 AM 14949 97290 21137

1/15/2014 10:14:59 AM 14957 97290 21137

1/15/2014 10:15:00 AM 14149 97290 21137

1/15/2014 10:15:01 AM 14667 97290 21137

1/15/2014 10:15:02 AM 15997 97290 21137

1/15/2014 10:15:03 AM 13989 97290 21137

1/15/2014 10:15:04 AM 13937 97290 21137

1/15/2014 10:15:05 AM 13264 97290 21137

1/15/2014 10:15:06 AM 12676 97290 21137

1/15/2014 10:15:07 AM 14419 97290 21137

1/15/2014 10:15:08 AM 14914 97290 21137

1/15/2014 10:15:09 AM 13598 97290 21137

1/15/2014 10:15:10 AM 14049 97290 21137

1/15/2014 10:15:11 AM 14372 97290 21137

1/15/2014 10:15:12 AM 14963 97290 21137

1/15/2014 10:15:13 AM 12980 97290 21137

1/15/2014 10:15:14 AM 13295 97290 21137

1/15/2014 10:15:15 AM 14303 97290 21137

1/15/2014 10:15:16 AM 14826 97290 21137

1/15/2014 10:15:17 AM 13786 97290 21137

1/15/2014 10:15:18 AM 13436 97290 21137

1/15/2014 10:15:19 AM 13919 97290 21137

1/15/2014 10:15:20 AM 13890 97290 21137

1/15/2014 10:15:21 AM 14992 97290 21137

1/15/2014 10:15:22 AM 15028 97290 21137

1/15/2014 10:15:23 AM 12907 97290 21137

1/15/2014 10:15:24 AM 15226 97290 21137

1/15/2014 10:15:25 AM 15506 97290 21137

1/15/2014 10:15:26 AM 15546 97290 21137

1/15/2014 10:15:27 AM 14386 97290 21137

1/15/2014 10:15:28 AM 15656 97290 21137

1/15/2014 10:15:29 AM 15314 97290 21137

1/15/2014 10:15:30 AM 15198 97290 21137

1/15/2014 10:15:31 AM 16519 97290 21137

1/15/2014 10:15:32 AM 14029 97290 21137

1/15/2014 10:15:33 AM 14367 97290 21137

1/15/2014 10:15:34 AM 14842 97290 21137

1/15/2014 10:15:35 AM 15440 97290 21137

1/15/2014 10:15:36 AM 15800 97290 21137

1/15/2014 10:15:37 AM 14750 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:15:38 AM 12777 97290 21137

1/15/2014 10:15:39 AM 14654 97290 21137

1/15/2014 10:15:40 AM 14403 97290 21137

1/15/2014 10:15:41 AM 15120 97290 21137

1/15/2014 10:15:42 AM 13860 97290 21137

1/15/2014 10:15:43 AM 15375 97290 21137

1/15/2014 10:15:44 AM 15843 97290 21137

1/15/2014 10:15:45 AM 13801 97290 21137

1/15/2014 10:15:46 AM 12510 97290 21137

1/15/2014 10:15:47 AM 14017 97290 21137

1/15/2014 10:15:48 AM 14544 97290 21137

1/15/2014 10:15:49 AM 15096 97290 21137

1/15/2014 10:15:50 AM 15654 97290 21137

1/15/2014 10:15:51 AM 15343 97290 21137

1/15/2014 10:15:52 AM 16316 97290 21137

1/15/2014 10:15:53 AM 16139 97290 21137

1/15/2014 10:15:54 AM 14654 97290 21137

1/15/2014 10:15:55 AM 15513 97290 21137

1/15/2014 10:15:56 AM 14528 97290 21137

1/15/2014 10:15:57 AM 15932 97290 21137

1/15/2014 10:15:58 AM 15863 97290 21137

1/15/2014 10:15:59 AM 15845 97290 21137

1/15/2014 10:16:00 AM 15871 97290 21137

1/15/2014 10:16:01 AM 15877 97290 21137

1/15/2014 10:16:02 AM 15639 97290 21137

1/15/2014 10:16:03 AM 14290 97290 21137

1/15/2014 10:16:04 AM 16052 97290 21137

1/15/2014 10:16:05 AM 14993 97290 21137

1/15/2014 10:16:06 AM 15358 97290 21137

1/15/2014 10:16:07 AM 15719 97290 21137

1/15/2014 10:16:08 AM 17280 97290 21137

1/15/2014 10:16:09 AM 16230 97290 21137

1/15/2014 10:18:44 AM 15210 97290 21137

1/15/2014 10:18:45 AM 14512 97290 21137

1/15/2014 10:18:46 AM 15238 97290 21137

1/15/2014 10:18:47 AM 14429 97290 21137

1/15/2014 10:18:48 AM 15547 97290 21137

1/15/2014 10:18:49 AM 14236 97290 21137

1/15/2014 10:18:50 AM 15679 97290 21137

1/15/2014 10:18:51 AM 14569 97290 21137

1/15/2014 10:18:52 AM 17262 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:18:53 AM 15115 97290 21137

1/15/2014 10:18:54 AM 17399 97290 21137

1/15/2014 10:18:55 AM 16169 97290 21137

1/15/2014 10:18:56 AM 14632 97290 21137

1/15/2014 10:18:57 AM 15088 97290 21137

1/15/2014 10:18:58 AM 14512 97290 21137

1/15/2014 10:18:59 AM 14128 97290 21137

1/15/2014 10:19:00 AM 14512 97290 21137

1/15/2014 10:19:01 AM 14518 97290 21137

1/15/2014 10:19:02 AM 15239 97290 21137

1/15/2014 10:19:03 AM 14940 97290 21137

1/15/2014 10:19:04 AM 14925 97290 21137

1/15/2014 10:19:05 AM 15941 97290 21137

1/15/2014 10:19:06 AM 15265 97290 21137

1/15/2014 10:19:07 AM 14736 97290 21137

1/15/2014 10:19:08 AM 15144 97290 21137

1/15/2014 10:19:09 AM 15396 97290 21137

1/15/2014 10:19:10 AM 14169 97290 21137

1/15/2014 10:19:11 AM 14042 97290 21137

1/15/2014 10:19:12 AM 14250 97290 21137

1/15/2014 10:19:13 AM 15502 97290 21137

1/15/2014 10:19:14 AM 15095 97290 21137

1/15/2014 10:19:15 AM 14154 97290 21137

1/15/2014 10:19:16 AM 13918 97290 21137

1/15/2014 10:19:17 AM 14369 97290 21137

1/15/2014 10:19:18 AM 15202 97290 21137

1/15/2014 10:19:19 AM 15080 97290 21137

1/15/2014 10:19:20 AM 15320 97290 21137

1/15/2014 10:19:21 AM 13880 97290 21137

1/15/2014 10:19:22 AM 14690 97290 21137

1/15/2014 10:19:23 AM 14082 97290 21137

1/15/2014 10:19:24 AM 15160 97290 21137

1/15/2014 10:19:25 AM 16210 97290 21137

1/15/2014 10:19:26 AM 14252 97290 21137

1/15/2014 10:19:27 AM 15833 97290 21137

1/15/2014 10:19:28 AM 15628 97290 21137

1/15/2014 10:19:29 AM 15187 97290 21137

1/15/2014 10:19:30 AM 16006 97290 21137

1/15/2014 10:19:31 AM 15881 97290 21137

1/15/2014 10:19:32 AM 14170 97290 21137

1/15/2014 10:19:33 AM 14162 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:19:34 AM 14790 97290 21137

1/15/2014 10:19:35 AM 13987 97290 21137

1/15/2014 10:19:36 AM 15317 97290 21137

1/15/2014 10:19:37 AM 15229 97290 21137

1/15/2014 10:19:38 AM 15537 97290 21137

1/15/2014 10:19:39 AM 15494 97290 21137

1/15/2014 10:19:40 AM 14043 97290 21137

1/15/2014 10:19:41 AM 14430 97290 21137

1/15/2014 10:19:42 AM 13627 97290 21137

1/15/2014 10:19:43 AM 16157 97290 21137

1/15/2014 10:19:44 AM 15049 97290 21137

1/15/2014 10:19:45 AM 12972 97290 21137

1/15/2014 10:19:46 AM 13233 97290 21137

1/15/2014 10:19:47 AM 15008 97290 21137

1/15/2014 10:19:48 AM 14732 97290 21137

1/15/2014 10:19:49 AM 16133 97290 21137

1/15/2014 10:19:50 AM 14323 97290 21137

1/15/2014 10:19:51 AM 14711 97290 21137

1/15/2014 10:19:52 AM 15347 97290 21137

1/15/2014 10:19:53 AM 14966 97290 21137

1/15/2014 10:19:54 AM 14931 97290 21137

1/15/2014 10:19:55 AM 16573 97290 21137

1/15/2014 10:19:56 AM 13893 97290 21137

1/15/2014 10:19:57 AM 14183 97290 21137

1/15/2014 10:19:58 AM 16115 97290 21137

1/15/2014 10:19:59 AM 15879 97290 21137

1/15/2014 10:20:00 AM 14619 97290 21137

1/15/2014 10:20:01 AM 14515 97290 21137

1/15/2014 10:20:02 AM 15597 97290 21137

1/15/2014 10:20:03 AM 16184 97290 21137

1/15/2014 10:20:04 AM 15776 97290 21137

1/15/2014 10:20:05 AM 14624 97290 21137

1/15/2014 10:20:06 AM 14096 97290 21137

1/15/2014 10:20:07 AM 15764 97290 21137

1/15/2014 10:20:08 AM 14771 97290 21137

1/15/2014 10:20:09 AM 14522 97290 21137

1/15/2014 10:20:10 AM 16020 97290 21137

1/15/2014 10:20:11 AM 15585 97290 21137

1/15/2014 10:20:12 AM 15896 97290 21137

1/15/2014 10:20:13 AM 16244 97290 21137

1/15/2014 10:20:14 AM 16061 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:20:15 AM 13975 97290 21137

1/15/2014 10:20:16 AM 14683 97290 21137

1/15/2014 10:20:17 AM 14471 97290 21137

1/15/2014 10:20:18 AM 14297 97290 21137

1/15/2014 10:20:19 AM 15964 97290 21137

1/15/2014 10:20:20 AM 14881 97290 21137

1/15/2014 10:20:21 AM 14160 97290 21137

1/15/2014 10:20:22 AM 14430 97290 21137

1/15/2014 10:20:23 AM 14947 97290 21137

1/15/2014 10:20:24 AM 15587 97290 21137

1/15/2014 10:20:25 AM 15386 97290 21137

1/15/2014 10:20:26 AM 14646 97290 21137

1/15/2014 10:20:27 AM 16111 97290 21137

1/15/2014 10:20:28 AM 15037 97290 21137

1/15/2014 10:20:29 AM 13539 97290 21137

1/15/2014 10:20:30 AM 15925 97290 21137

1/15/2014 10:20:31 AM 14991 97290 21137

1/15/2014 10:20:32 AM 13407 97290 21137

1/15/2014 10:20:33 AM 14992 97290 21137

1/15/2014 10:20:34 AM 15088 97290 21137

1/15/2014 10:20:35 AM 15922 97290 21137

1/15/2014 10:20:36 AM 14660 97290 21137

1/15/2014 10:20:37 AM 14045 97290 21137

1/15/2014 10:20:38 AM 14641 97290 21137

1/15/2014 10:20:39 AM 14040 97290 21137

1/15/2014 10:20:40 AM 14490 97290 21137

1/15/2014 10:20:41 AM 13792 97290 21137

1/15/2014 10:20:42 AM 13438 97290 21137

1/15/2014 10:20:43 AM 14999 97290 21137

1/15/2014 10:20:44 AM 16230 97290 21137

1/15/2014 10:20:45 AM 14107 97290 21137

1/15/2014 10:20:46 AM 15316 97290 21137

1/15/2014 10:20:47 AM 14719 97290 21137

1/15/2014 10:20:48 AM 14119 97290 21137

1/15/2014 10:20:49 AM 15230 97290 21137

1/15/2014 10:20:50 AM 15567 97290 21137

1/15/2014 10:20:51 AM 14152 97290 21137

1/15/2014 10:20:52 AM 13558 97290 21137

1/15/2014 10:20:53 AM 13799 97290 21137

1/15/2014 10:20:54 AM 13950 97290 21137

1/15/2014 10:20:55 AM 14797 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:20:56 AM 15039 97290 21137

1/15/2014 10:20:57 AM 15189 97290 21137

1/15/2014 10:20:58 AM 16697 97290 21137

1/15/2014 10:20:59 AM 15784 97290 21137

1/15/2014 10:21:00 AM 14926 97290 21137

1/15/2014 10:21:01 AM 14231 97290 21137

1/15/2014 10:21:02 AM 15318 97290 21137

1/15/2014 10:21:03 AM 14809 97290 21137

1/15/2014 10:21:04 AM 14442 97290 21137

1/15/2014 10:21:05 AM 14200 97290 21137

1/15/2014 10:21:06 AM 14230 97290 21137

1/15/2014 10:21:07 AM 14957 97290 21137

1/15/2014 10:21:08 AM 12529 97290 21137

1/15/2014 10:21:09 AM 14292 97290 21137

1/15/2014 10:21:10 AM 13383 97290 21137

1/15/2014 10:21:11 AM 15045 97290 21137

1/15/2014 10:21:12 AM 15071 97290 21137

1/15/2014 10:21:13 AM 13098 97290 21137

1/15/2014 10:21:14 AM 13564 97290 21137

1/15/2014 10:21:15 AM 13441 97290 21137

1/15/2014 10:21:16 AM 14640 97290 21137

1/15/2014 10:21:17 AM 16020 97290 21137

1/15/2014 10:21:18 AM 15225 97290 21137

1/15/2014 10:21:19 AM 13706 97290 21137

1/15/2014 10:21:20 AM 13566 97290 21137

1/15/2014 10:21:21 AM 14251 97290 21137

1/15/2014 10:21:22 AM 14362 97290 21137

1/15/2014 10:21:23 AM 14270 97290 21137

1/15/2014 10:21:24 AM 15147 97290 21137

1/15/2014 10:21:25 AM 15037 97290 21137

1/15/2014 10:21:26 AM 14079 97290 21137

1/15/2014 10:21:27 AM 14919 97290 21137

1/15/2014 10:21:28 AM 14050 97290 21137

1/15/2014 10:21:29 AM 13502 97290 21137

1/15/2014 10:21:30 AM 13515 97290 21137

1/15/2014 10:21:31 AM 13608 97290 21137

1/15/2014 10:21:32 AM 14712 97290 21137

1/15/2014 10:21:33 AM 14868 97290 21137

1/15/2014 10:21:34 AM 14187 97290 21137

1/15/2014 10:21:35 AM 13476 97290 21137

1/15/2014 10:21:36 AM 15219 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:21:37 AM 14304 97290 21137

1/15/2014 10:21:38 AM 17016 97290 21137

1/15/2014 10:21:39 AM 15294 97290 21137

1/15/2014 10:21:40 AM 16213 97290 21137

1/15/2014 10:21:41 AM 15573 97290 21137

1/15/2014 10:21:42 AM 15653 97290 21137

1/15/2014 10:21:43 AM 15943 97290 21137

1/15/2014 10:21:44 AM 14696 97290 21137

1/15/2014 10:21:45 AM 15674 97290 21137

1/15/2014 10:21:46 AM 15648 97290 21137

1/15/2014 10:21:47 AM 16122 97290 21137

1/15/2014 10:21:48 AM 15700 97290 21137

1/15/2014 10:21:49 AM 13645 97290 21137

1/15/2014 10:21:50 AM 15381 97290 21137

1/15/2014 10:21:51 AM 16355 97290 21137

1/15/2014 10:21:52 AM 15428 97290 21137

1/15/2014 10:21:53 AM 15377 97290 21137

1/15/2014 10:21:54 AM 16834 97290 21137

1/15/2014 10:21:55 AM 15248 97290 21137

1/15/2014 10:21:56 AM 14882 97290 21137

1/15/2014 10:21:57 AM 16950 97290 21137

1/15/2014 10:21:58 AM 16357 97290 21137

1/15/2014 10:21:59 AM 15669 97290 21137

1/15/2014 10:22:00 AM 15347 97290 21137

1/15/2014 10:22:01 AM 16166 97290 21137

1/15/2014 10:24:22 AM 16023 97290 21137

1/15/2014 10:24:23 AM 15645 97290 21137

1/15/2014 10:24:24 AM 16061 97290 21137

1/15/2014 10:24:25 AM 15325 97290 21137

1/15/2014 10:24:26 AM 14451 97290 21137

1/15/2014 10:24:27 AM 14172 97290 21137

1/15/2014 10:24:28 AM 15453 97290 21137

1/15/2014 10:24:29 AM 14933 97290 21137

1/15/2014 10:24:30 AM 16123 97290 21137

1/15/2014 10:24:31 AM 16091 97290 21137

1/15/2014 10:24:32 AM 15872 97290 21137

1/15/2014 10:24:33 AM 15008 97290 21137

1/15/2014 10:24:34 AM 14822 97290 21137

1/15/2014 10:24:35 AM 14685 97290 21137

1/15/2014 10:24:36 AM 15761 97290 21137

1/15/2014 10:24:37 AM 15340 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:24:38 AM 14545 97290 21137

1/15/2014 10:24:39 AM 16476 97290 21137

1/15/2014 10:24:40 AM 16089 97290 21137

1/15/2014 10:24:41 AM 15422 97290 21137

1/15/2014 10:24:42 AM 15015 97290 21137

1/15/2014 10:24:43 AM 13473 97290 21137

1/15/2014 10:24:44 AM 14078 97290 21137

1/15/2014 10:24:45 AM 15039 97290 21137

1/15/2014 10:24:46 AM 14950 97290 21137

1/15/2014 10:24:47 AM 15437 97290 21137

1/15/2014 10:24:48 AM 15469 97290 21137

1/15/2014 10:24:49 AM 16167 97290 21137

1/15/2014 10:24:50 AM 15742 97290 21137

1/15/2014 10:24:51 AM 16235 97290 21137

1/15/2014 10:24:52 AM 14828 97290 21137

1/15/2014 10:24:53 AM 14717 97290 21137

1/15/2014 10:24:54 AM 15349 97290 21137

1/15/2014 10:24:55 AM 18447 97290 21137

1/15/2014 10:24:56 AM 18322 97290 21137

1/15/2014 10:24:57 AM 16220 97290 21137

1/15/2014 10:24:58 AM 15275 97290 21137

1/15/2014 10:24:59 AM 16118 97290 21137

1/15/2014 10:25:00 AM 14589 97290 21137

1/15/2014 10:25:01 AM 13877 97290 21137

1/15/2014 10:25:02 AM 14179 97290 21137

1/15/2014 10:25:03 AM 15334 97290 21137

1/15/2014 10:25:04 AM 14393 97290 21137

1/15/2014 10:25:05 AM 15628 97290 21137

1/15/2014 10:25:06 AM 15217 97290 21137

1/15/2014 10:25:07 AM 13914 97290 21137

1/15/2014 10:25:08 AM 14548 97290 21137

1/15/2014 10:25:09 AM 15187 97290 21137

1/15/2014 10:25:10 AM 14913 97290 21137

1/15/2014 10:25:11 AM 15574 97290 21137

1/15/2014 10:25:12 AM 14573 97290 21137

1/15/2014 10:25:13 AM 14983 97290 21137

1/15/2014 10:25:14 AM 15326 97290 21137

1/15/2014 10:25:15 AM 14481 97290 21137

1/15/2014 10:25:16 AM 14390 97290 21137

1/15/2014 10:25:17 AM 14697 97290 21137

1/15/2014 10:25:18 AM 15674 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:25:19 AM 16998 97290 21137

1/15/2014 10:25:20 AM 15949 97290 21137

1/15/2014 10:25:21 AM 15147 97290 21137

1/15/2014 10:25:22 AM 14107 97290 21137

1/15/2014 10:25:23 AM 14986 97290 21137

1/15/2014 10:25:24 AM 13916 97290 21137

1/15/2014 10:25:25 AM 15269 97290 21137

1/15/2014 10:25:26 AM 15217 97290 21137

1/15/2014 10:25:27 AM 14154 97290 21137

1/15/2014 10:25:28 AM 13348 97290 21137

1/15/2014 10:25:29 AM 14437 97290 21137

1/15/2014 10:25:30 AM 14739 97290 21137

1/15/2014 10:25:31 AM 14244 97290 21137

1/15/2014 10:25:32 AM 13641 97290 21137

1/15/2014 10:25:33 AM 14060 97290 21137

1/15/2014 10:25:34 AM 14705 97290 21137

1/15/2014 10:25:35 AM 14866 97290 21137

1/15/2014 10:25:36 AM 14876 97290 21137

1/15/2014 10:25:37 AM 15059 97290 21137

1/15/2014 10:25:38 AM 13695 97290 21137

1/15/2014 10:25:39 AM 14613 97290 21137

1/15/2014 10:25:40 AM 12953 97290 21137

1/15/2014 10:25:41 AM 16588 97290 21137

1/15/2014 10:25:42 AM 14857 97290 21137

1/15/2014 10:25:43 AM 15024 97290 21137

1/15/2014 10:25:44 AM 16026 97290 21137

1/15/2014 10:25:45 AM 15586 97290 21137

1/15/2014 10:25:46 AM 14456 97290 21137

1/15/2014 10:25:47 AM 15044 97290 21137

1/15/2014 10:25:48 AM 15311 97290 21137

1/15/2014 10:25:49 AM 15317 97290 21137

1/15/2014 10:25:50 AM 16009 97290 21137

1/15/2014 10:25:51 AM 14292 97290 21137

1/15/2014 10:25:52 AM 15033 97290 21137

1/15/2014 10:25:53 AM 14588 97290 21137

1/15/2014 10:25:54 AM 15137 97290 21137

1/15/2014 10:25:55 AM 13684 97290 21137

1/15/2014 10:25:56 AM 13381 97290 21137

1/15/2014 10:25:57 AM 15195 97290 21137

1/15/2014 10:25:58 AM 14838 97290 21137

1/15/2014 10:25:59 AM 15379 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:26:00 AM 13715 97290 21137

1/15/2014 10:26:01 AM 16418 97290 21137

1/15/2014 10:26:02 AM 15774 97290 21137

1/15/2014 10:26:03 AM 15583 97290 21137

1/15/2014 10:26:04 AM 15956 97290 21137

1/15/2014 10:26:05 AM 15929 97290 21137

1/15/2014 10:26:06 AM 14152 97290 21137

1/15/2014 10:26:07 AM 13798 97290 21137

1/15/2014 10:26:08 AM 15389 97290 21137

1/15/2014 10:26:09 AM 15007 97290 21137

1/15/2014 10:26:10 AM 16621 97290 21137

1/15/2014 10:26:11 AM 15255 97290 21137

1/15/2014 10:26:12 AM 14313 97290 21137

1/15/2014 10:26:13 AM 15188 97290 21137

1/15/2014 10:26:14 AM 15107 97290 21137

1/15/2014 10:26:15 AM 14966 97290 21137

1/15/2014 10:26:16 AM 14961 97290 21137

1/15/2014 10:26:17 AM 14240 97290 21137

1/15/2014 10:26:18 AM 14330 97290 21137

1/15/2014 10:26:19 AM 15492 97290 21137

1/15/2014 10:26:20 AM 14823 97290 21137

1/15/2014 10:26:21 AM 15075 97290 21137

1/15/2014 10:26:22 AM 15528 97290 21137

1/15/2014 10:26:23 AM 14202 97290 21137

1/15/2014 10:26:24 AM 13030 97290 21137

1/15/2014 10:26:25 AM 15137 97290 21137

1/15/2014 10:26:26 AM 14674 97290 21137

1/15/2014 10:26:27 AM 13778 97290 21137

1/15/2014 10:26:28 AM 15234 97290 21137

1/15/2014 10:26:29 AM 15238 97290 21137

1/15/2014 10:26:30 AM 15029 97290 21137

1/15/2014 10:26:31 AM 14917 97290 21137

1/15/2014 10:26:32 AM 15519 97290 21137

1/15/2014 10:26:33 AM 15669 97290 21137

1/15/2014 10:26:34 AM 16457 97290 21137

1/15/2014 10:26:35 AM 16114 97290 21137

1/15/2014 10:26:36 AM 15758 97290 21137

1/15/2014 10:26:37 AM 15249 97290 21137

1/15/2014 10:26:38 AM 15542 97290 21137

1/15/2014 10:26:39 AM 16695 97290 21137

1/15/2014 10:26:40 AM 14643 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:26:41 AM 16711 97290 21137

1/15/2014 10:26:42 AM 15037 97290 21137

1/15/2014 10:26:43 AM 15189 97290 21137

1/15/2014 10:26:44 AM 14267 97290 21137

1/15/2014 10:26:45 AM 14186 97290 21137

1/15/2014 10:26:46 AM 15246 97290 21137

1/15/2014 10:26:47 AM 13351 97290 21137

1/15/2014 10:26:48 AM 14197 97290 21137

1/15/2014 10:26:49 AM 14499 97290 21137

1/15/2014 10:26:50 AM 15265 97290 21137

1/15/2014 10:26:51 AM 13866 97290 21137

1/15/2014 10:26:52 AM 13996 97290 21137

1/15/2014 10:26:53 AM 15379 97290 21137

1/15/2014 10:26:54 AM 15334 97290 21137

1/15/2014 10:26:55 AM 14513 97290 21137

1/15/2014 10:26:56 AM 14998 97290 21137

1/15/2014 10:26:57 AM 15089 97290 21137

1/15/2014 10:26:58 AM 13912 97290 21137

1/15/2014 10:26:59 AM 13978 97290 21137

1/15/2014 10:27:00 AM 17324 97290 21137

1/15/2014 10:27:01 AM 15491 97290 21137

1/15/2014 10:27:02 AM 16262 97290 21137

1/15/2014 10:27:03 AM 16155 97290 21137

1/15/2014 10:27:04 AM 13968 97290 21137

1/15/2014 10:27:05 AM 15132 97290 21137

1/15/2014 10:27:06 AM 14283 97290 21137

1/15/2014 10:27:07 AM 15720 97290 21137

1/15/2014 10:27:08 AM 15300 97290 21137

1/15/2014 10:27:09 AM 15255 97290 21137

1/15/2014 10:27:10 AM 14763 97290 21137

1/15/2014 10:27:11 AM 16171 97290 21137

1/15/2014 10:27:12 AM 14872 97290 21137

1/15/2014 10:27:13 AM 14428 97290 21137

1/15/2014 10:27:14 AM 15817 97290 21137

1/15/2014 10:27:15 AM 14484 97290 21137

1/15/2014 10:27:16 AM 15951 97290 21137

1/15/2014 10:27:17 AM 15747 97290 21137

1/15/2014 10:27:18 AM 15787 97290 21137

1/15/2014 10:27:19 AM 16096 97290 21137

1/15/2014 10:27:20 AM 14584 97290 21137

1/15/2014 10:27:21 AM 14596 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:27:22 AM 15799 97290 21137

1/15/2014 10:27:23 AM 16789 97290 21137

1/15/2014 10:27:24 AM 17907 97290 21137

1/15/2014 10:27:25 AM 16027 97290 21137

1/15/2014 10:27:26 AM 16576 97290 21137

1/15/2014 10:27:27 AM 15004 97290 21137

1/15/2014 10:27:28 AM 14971 97290 21137

1/15/2014 10:27:29 AM 14932 97290 21137

1/15/2014 10:27:30 AM 16003 97290 21137

1/15/2014 10:27:31 AM 17261 97290 21137

1/15/2014 10:27:32 AM 15955 97290 21137

1/15/2014 10:27:33 AM 15358 97290 21137

1/15/2014 10:27:34 AM 14579 97290 21137

1/15/2014 10:27:35 AM 15675 97290 21137

1/15/2014 10:27:36 AM 16368 97290 21137

1/15/2014 10:27:37 AM 14862 97290 21137

1/15/2014 10:27:38 AM 14485 97290 21137

1/15/2014 10:27:39 AM 16191 97290 21137

1/15/2014 10:27:40 AM 14997 97290 21137

1/15/2014 10:27:41 AM 13589 97290 21137

1/15/2014 10:27:42 AM 14647 97290 21137

1/15/2014 10:27:43 AM 16051 97290 21137

1/15/2014 10:27:44 AM 14632 97290 21137

1/15/2014 10:27:45 AM 15988 97290 21137

1/15/2014 10:27:46 AM 15937 97290 21137

1/15/2014 10:27:47 AM 16614 97290 21137

1/15/2014 10:27:48 AM 14953 97290 21137

1/15/2014 10:27:49 AM 14598 97290 21137

1/15/2014 10:27:50 AM 15379 97290 21137

1/15/2014 10:27:51 AM 15544 97290 21137

1/15/2014 10:27:52 AM 15046 97290 21137

1/15/2014 10:27:53 AM 14891 97290 21137

1/15/2014 10:27:54 AM 13353 97290 21137

1/15/2014 10:27:55 AM 15128 97290 21137

1/15/2014 10:27:56 AM 14282 97290 21137

1/15/2014 10:27:57 AM 15270 97290 21137

1/15/2014 10:27:58 AM 16477 97290 21137

1/15/2014 10:27:59 AM 16359 97290 21137

1/15/2014 10:28:00 AM 14290 97290 21137

1/15/2014 10:28:01 AM 16112 97290 21137

1/15/2014 10:28:02 AM 13478 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:28:03 AM 13419 97290 21137

1/15/2014 10:28:04 AM 14725 97290 21137

1/15/2014 10:28:05 AM 16071 97290 21137

1/15/2014 10:28:06 AM 15057 97290 21137

1/15/2014 10:28:07 AM 14264 97290 21137

1/15/2014 10:28:08 AM 15176 97290 21137

1/15/2014 10:28:09 AM 16694 97290 21137

1/15/2014 10:28:10 AM 16293 97290 21137

1/15/2014 10:28:11 AM 16223 97290 21137

1/15/2014 10:28:12 AM 13895 97290 21137

1/15/2014 10:28:13 AM 16104 97290 21137

1/15/2014 10:28:14 AM 15456 97290 21137

1/15/2014 10:28:15 AM 15234 97290 21137

1/15/2014 10:28:16 AM 16348 97290 21137

1/15/2014 10:28:17 AM 17407 97290 21137

1/15/2014 10:28:18 AM 16861 97290 21137

1/15/2014 10:28:19 AM 16755 97290 21137

1/15/2014 10:28:20 AM 16218 97290 21137

1/15/2014 10:28:21 AM 15604 97290 21137

1/15/2014 10:28:22 AM 15601 97290 21137

1/15/2014 10:28:23 AM 15330 97290 21137

1/15/2014 10:28:24 AM 14032 97290 21137

1/15/2014 10:28:25 AM 15238 97290 21137

1/15/2014 10:28:26 AM 14849 97290 21137

1/15/2014 10:28:27 AM 13792 97290 21137

1/15/2014 10:28:28 AM 14548 97290 21137

1/15/2014 10:28:29 AM 14527 97290 21137

1/15/2014 10:28:30 AM 15781 97290 21137

1/15/2014 10:28:31 AM 14925 97290 21137

1/15/2014 10:28:32 AM 15281 97290 21137

1/15/2014 10:28:33 AM 13090 97290 21137

1/15/2014 10:28:34 AM 13832 97290 21137

1/15/2014 10:28:35 AM 14498 97290 21137

1/15/2014 10:28:36 AM 15774 97290 21137

1/15/2014 10:28:37 AM 14923 97290 21137

1/15/2014 10:28:38 AM 15011 97290 21137

1/15/2014 10:28:39 AM 13352 97290 21137

1/15/2014 10:28:40 AM 14468 97290 21137

1/15/2014 10:28:41 AM 14177 97290 21137

1/15/2014 10:28:42 AM 14734 97290 21137

1/15/2014 10:28:43 AM 14903 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:28:44 AM 14286 97290 21137

1/15/2014 10:28:45 AM 15181 97290 21137

1/15/2014 10:28:46 AM 16635 97290 21137

1/15/2014 10:28:47 AM 15468 97290 21137

1/15/2014 10:28:48 AM 14967 97290 21137

1/15/2014 10:28:49 AM 13672 97290 21137

1/15/2014 10:28:50 AM 16198 97290 21137

1/15/2014 10:28:51 AM 15659 97290 21137

1/15/2014 10:28:52 AM 13695 97290 21137

1/15/2014 10:28:53 AM 14103 97290 21137

1/15/2014 10:28:54 AM 15225 97290 21137

1/15/2014 10:28:55 AM 14816 97290 21137

1/15/2014 10:28:56 AM 15614 97290 21137

1/15/2014 10:28:57 AM 14493 97290 21137

1/15/2014 10:28:58 AM 14753 97290 21137

1/15/2014 10:28:59 AM 14878 97290 21137

1/15/2014 10:29:00 AM 15629 97290 21137

1/15/2014 10:29:01 AM 13747 97290 21137

1/15/2014 10:29:02 AM 14986 97290 21137

1/15/2014 10:29:03 AM 14366 97290 21137

1/15/2014 10:29:04 AM 15441 97290 21137

1/15/2014 10:29:05 AM 13790 97290 21137

1/15/2014 10:29:06 AM 14757 97290 21137

1/15/2014 10:29:07 AM 14909 97290 21137

1/15/2014 10:29:08 AM 13177 97290 21137

1/15/2014 10:29:09 AM 16254 97290 21137

1/15/2014 10:29:10 AM 14473 97290 21137

1/15/2014 10:29:11 AM 13578 97290 21137

1/15/2014 10:29:12 AM 13504 97290 21137

1/15/2014 10:29:13 AM 14176 97290 21137

1/15/2014 10:29:14 AM 14584 97290 21137

1/15/2014 10:29:15 AM 13966 97290 21137

1/15/2014 10:29:16 AM 15371 97290 21137

1/15/2014 10:29:17 AM 14643 97290 21137

1/15/2014 10:29:18 AM 13080 97290 21137

1/15/2014 10:29:19 AM 13740 97290 21137

1/15/2014 10:29:20 AM 15195 97290 21137

1/15/2014 10:29:21 AM 16728 97290 21137

1/15/2014 10:29:22 AM 15102 97290 21137

1/15/2014 10:29:23 AM 14005 97290 21137

1/15/2014 10:29:24 AM 15441 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:29:25 AM 13730 97290 21137

1/15/2014 10:29:26 AM 14472 97290 21137

1/15/2014 10:29:27 AM 14958 97290 21137

1/15/2014 10:29:28 AM 15079 97290 21137

1/15/2014 10:29:29 AM 14959 97290 21137

1/15/2014 10:29:30 AM 14450 97290 21137

1/15/2014 10:29:31 AM 13062 97290 21137

1/15/2014 10:29:32 AM 14455 97290 21137

1/15/2014 10:29:33 AM 13784 97290 21137

1/15/2014 10:29:34 AM 13946 97290 21137

1/15/2014 10:29:35 AM 15126 97290 21137

1/15/2014 10:29:36 AM 15451 97290 21137

1/15/2014 10:29:37 AM 15952 97290 21137

1/15/2014 10:29:38 AM 15778 97290 21137

1/15/2014 10:29:39 AM 15164 97290 21137

1/15/2014 10:29:40 AM 14411 97290 21137

1/15/2014 10:29:41 AM 15872 97290 21137

1/15/2014 10:29:42 AM 15998 97290 21137

1/15/2014 10:29:43 AM 16839 97290 21137

1/15/2014 10:29:44 AM 15520 97290 21137

1/15/2014 10:29:45 AM 15910 97290 21137

1/15/2014 10:29:46 AM 14927 97290 21137

1/15/2014 10:29:47 AM 13151 97290 21137

1/15/2014 10:29:48 AM 14358 97290 21137

1/15/2014 10:29:49 AM 14059 97290 21137

1/15/2014 10:29:50 AM 13324 97290 21137

1/15/2014 10:29:51 AM 13411 97290 21137

1/15/2014 10:29:52 AM 15052 97290 21137

1/15/2014 10:29:53 AM 16303 97290 21137

1/15/2014 10:29:54 AM 16346 97290 21137

1/15/2014 10:29:55 AM 14856 97290 21137

1/15/2014 10:29:56 AM 15144 97290 21137

1/15/2014 10:29:57 AM 15876 97290 21137

1/15/2014 10:29:58 AM 15819 97290 21137

1/15/2014 10:29:59 AM 15504 97290 21137

1/15/2014 10:30:00 AM 15636 97290 21137

1/15/2014 10:30:01 AM 14169 97290 21137

1/15/2014 10:30:02 AM 15002 97290 21137

1/15/2014 10:30:03 AM 15330 97290 21137

1/15/2014 10:30:04 AM 15292 97290 21137

1/15/2014 10:30:05 AM 15343 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:30:06 AM 14066 97290 21137

1/15/2014 10:30:07 AM 14976 97290 21137

1/15/2014 10:30:08 AM 14754 97290 21137

1/15/2014 10:30:09 AM 14698 97290 21137

1/15/2014 10:30:10 AM 13784 97290 21137

1/15/2014 10:30:11 AM 14516 97290 21137

1/15/2014 10:30:12 AM 13949 97290 21137

1/15/2014 10:30:13 AM 15097 97290 21137

1/15/2014 10:30:14 AM 15204 97290 21137

1/15/2014 10:30:15 AM 15171 97290 21137

1/15/2014 10:30:16 AM 16932 97290 21137

1/15/2014 10:30:17 AM 16683 97290 21137

1/15/2014 10:30:18 AM 15120 97290 21137

1/15/2014 10:30:19 AM 14430 97290 21137

1/15/2014 10:30:20 AM 15727 97290 21137

1/15/2014 10:30:21 AM 15482 97290 21137

1/15/2014 10:30:22 AM 16230 97290 21137

1/15/2014 10:30:23 AM 13957 97290 21137

1/15/2014 10:30:24 AM 15519 97290 21137

1/15/2014 10:30:25 AM 14770 97290 21137

1/15/2014 10:30:26 AM 14582 97290 21137

1/15/2014 10:30:27 AM 14535 97290 21137

1/15/2014 10:30:28 AM 16443 97290 21137

1/15/2014 10:30:29 AM 16441 97290 21137

1/15/2014 10:30:30 AM 16140 97290 21137

1/15/2014 10:30:31 AM 16065 97290 21137

1/15/2014 10:30:32 AM 15596 97290 21137

1/15/2014 10:30:33 AM 15149 97290 21137

1/15/2014 10:30:34 AM 15187 97290 21137

1/15/2014 10:30:35 AM 14416 97290 21137

1/15/2014 10:30:36 AM 16984 97290 21137

1/15/2014 10:30:37 AM 16066 97290 21137

1/15/2014 10:30:38 AM 16016 97290 21137

1/15/2014 10:30:39 AM 16694 97290 21137

1/15/2014 10:30:40 AM 16353 97290 21137

1/15/2014 10:30:41 AM 15878 97290 21137

1/15/2014 10:30:42 AM 15399 97290 21137

1/15/2014 10:30:43 AM 14380 97290 21137

1/15/2014 10:30:44 AM 16075 97290 21137

1/15/2014 10:30:45 AM 16108 97290 21137

1/15/2014 10:30:46 AM 17707 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:30:47 AM 15946 97290 21137

1/15/2014 10:30:48 AM 14996 97290 21137

1/15/2014 10:30:49 AM 14609 97290 21137

1/15/2014 10:30:50 AM 13852 97290 21137

1/15/2014 10:30:51 AM 15133 97290 21137

1/15/2014 10:30:52 AM 16323 97290 21137

1/15/2014 10:30:53 AM 16260 97290 21137

1/15/2014 10:30:54 AM 16905 97290 21137

1/15/2014 10:30:55 AM 15026 97290 21137

1/15/2014 10:30:56 AM 14496 97290 21137

1/15/2014 10:30:57 AM 14274 97290 21137

1/15/2014 10:30:58 AM 14668 97290 21137

1/15/2014 10:30:59 AM 14527 97290 21137

1/15/2014 10:31:00 AM 15451 97290 21137

1/15/2014 10:31:01 AM 14542 97290 21137

1/15/2014 10:31:02 AM 15995 97290 21137

1/15/2014 10:31:03 AM 15369 97290 21137

1/15/2014 10:31:04 AM 15032 97290 21137

1/15/2014 10:31:05 AM 15818 97290 21137

1/15/2014 10:31:06 AM 15984 97290 21137

1/15/2014 10:31:07 AM 15246 97290 21137

1/15/2014 10:31:08 AM 13261 97290 21137

1/15/2014 10:31:09 AM 15375 97290 21137

1/15/2014 10:31:10 AM 14733 97290 21137

1/15/2014 10:31:11 AM 15083 97290 21137

1/15/2014 10:31:12 AM 16121 97290 21137

1/15/2014 10:31:13 AM 14825 97290 21137

1/15/2014 10:31:14 AM 14086 97290 21137

1/15/2014 10:31:15 AM 15551 97290 21137

1/15/2014 10:31:16 AM 16368 97290 21137

1/15/2014 10:31:17 AM 14742 97290 21137

1/15/2014 10:31:18 AM 14995 97290 21137

1/15/2014 10:31:19 AM 16019 97290 21137

1/15/2014 10:31:20 AM 15734 97290 21137

1/15/2014 10:31:21 AM 15423 97290 21137

1/15/2014 10:31:22 AM 17745 97290 21137

1/15/2014 10:31:23 AM 15026 97290 21137

1/15/2014 10:31:24 AM 15846 97290 21137

1/15/2014 10:31:25 AM 16171 97290 21137

1/15/2014 10:31:26 AM 14632 97290 21137

1/15/2014 10:31:27 AM 13588 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:31:28 AM 14977 97290 21137

1/15/2014 10:31:29 AM 16164 97290 21137

1/15/2014 10:31:30 AM 16371 97290 21137

1/15/2014 10:31:31 AM 13662 97290 21137

1/15/2014 10:31:32 AM 13795 97290 21137

1/15/2014 10:31:33 AM 12899 97290 21137

1/15/2014 10:31:34 AM 13904 97290 21137

1/15/2014 10:31:35 AM 15506 97290 21137

1/15/2014 10:31:36 AM 15486 97290 21137

1/15/2014 10:31:37 AM 13051 97290 21137

1/15/2014 10:31:38 AM 14182 97290 21137

1/15/2014 10:31:39 AM 13475 97290 21137

1/15/2014 10:31:40 AM 14709 97290 21137

1/15/2014 10:31:41 AM 14957 97290 21137

1/15/2014 10:31:42 AM 14839 97290 21137

1/15/2014 10:31:43 AM 15349 97290 21137

1/15/2014 10:31:44 AM 14007 97290 21137

1/15/2014 10:31:45 AM 15142 97290 21137

1/15/2014 10:31:46 AM 15605 97290 21137

1/15/2014 10:31:47 AM 15901 97290 21137

1/15/2014 10:31:48 AM 14085 97290 21137

1/15/2014 10:31:49 AM 14591 97290 21137

1/15/2014 10:31:50 AM 13608 97290 21137

1/15/2014 10:31:51 AM 13512 97290 21137

1/15/2014 10:31:52 AM 14388 97290 21137

1/15/2014 10:31:53 AM 16257 97290 21137

1/15/2014 10:31:54 AM 15374 97290 21137

1/15/2014 10:31:55 AM 15783 97290 21137

1/15/2014 10:31:56 AM 14835 97290 21137

1/15/2014 10:31:57 AM 14388 97290 21137

1/15/2014 10:31:58 AM 15267 97290 21137

1/15/2014 10:31:59 AM 16207 97290 21137

1/15/2014 10:32:00 AM 14851 97290 21137

1/15/2014 10:32:01 AM 15412 97290 21137

1/15/2014 10:32:02 AM 16003 97290 21137

1/15/2014 10:32:03 AM 15521 97290 21137

1/15/2014 10:32:04 AM 14680 97290 21137

1/15/2014 10:32:05 AM 13390 97290 21137

1/15/2014 10:32:06 AM 14117 97290 21137

1/15/2014 10:32:07 AM 12829 97290 21137

1/15/2014 10:32:08 AM 12147 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:32:09 AM 14107 97290 21137

1/15/2014 10:32:10 AM 13726 97290 21137

1/15/2014 10:32:11 AM 13841 97290 21137

1/15/2014 10:32:12 AM 12670 97290 21137

1/15/2014 10:32:13 AM 13127 97290 21137

1/15/2014 10:32:14 AM 14831 97290 21137

1/15/2014 10:32:15 AM 14478 97290 21137

1/15/2014 10:32:16 AM 15949 97290 21137

1/15/2014 10:32:17 AM 14757 97290 21137

1/15/2014 10:32:18 AM 14309 97290 21137

1/15/2014 10:32:19 AM 14107 97290 21137

1/15/2014 10:32:20 AM 15436 97290 21137

1/15/2014 10:32:21 AM 14539 97290 21137

1/15/2014 10:32:22 AM 16354 97290 21137

1/15/2014 10:32:23 AM 14918 97290 21137

1/15/2014 10:32:24 AM 14469 97290 21137

1/15/2014 10:32:25 AM 14297 97290 21137

1/15/2014 10:32:26 AM 14464 97290 21137

1/15/2014 10:32:27 AM 15046 97290 21137

1/15/2014 10:32:28 AM 15023 97290 21137

1/15/2014 10:32:29 AM 14253 97290 21137

1/15/2014 10:32:30 AM 14093 97290 21137

1/15/2014 10:32:31 AM 14323 97290 21137

1/15/2014 10:32:32 AM 15281 97290 21137

1/15/2014 10:32:33 AM 14560 97290 21137

1/15/2014 10:32:34 AM 16330 97290 21137

1/15/2014 10:32:35 AM 16532 97290 21137

1/15/2014 10:32:36 AM 16246 97290 21137

1/15/2014 10:32:37 AM 16775 97290 21137

1/15/2014 10:32:38 AM 14604 97290 21137

1/15/2014 10:32:39 AM 15471 97290 21137

1/15/2014 10:32:40 AM 15687 97290 21137

1/15/2014 10:32:41 AM 14812 97290 21137

1/15/2014 10:32:42 AM 14083 97290 21137

1/15/2014 10:32:43 AM 15970 97290 21137

1/15/2014 10:32:44 AM 15032 97290 21137

1/15/2014 10:32:45 AM 15758 97290 21137

1/15/2014 10:32:46 AM 14199 97290 21137

1/15/2014 10:32:47 AM 13630 97290 21137

1/15/2014 10:32:48 AM 14717 97290 21137

1/15/2014 10:32:49 AM 13069 97290 21137

Page 153 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:32:50 AM 14247 97290 21137

1/15/2014 10:32:51 AM 13672 97290 21137

1/15/2014 10:32:52 AM 13288 97290 21137

1/15/2014 10:32:53 AM 14752 97290 21137

1/15/2014 10:32:54 AM 14848 97290 21137

1/15/2014 10:32:55 AM 15562 97290 21137

1/15/2014 10:32:56 AM 16310 97290 21137

1/15/2014 10:32:57 AM 14307 97290 21137

1/15/2014 10:32:58 AM 15937 97290 21137

1/15/2014 10:32:59 AM 16044 97290 21137

1/15/2014 10:33:00 AM 14541 97290 21137

1/15/2014 10:33:01 AM 14135 97290 21137

1/15/2014 10:33:02 AM 16103 97290 21137

1/15/2014 10:33:03 AM 16296 97290 21137

1/15/2014 10:33:04 AM 14814 97290 21137

1/15/2014 10:33:05 AM 15793 97290 21137

1/15/2014 10:33:06 AM 15948 97290 21137

1/15/2014 10:33:07 AM 14697 97290 21137

1/15/2014 10:33:08 AM 16514 97290 21137

1/15/2014 10:33:09 AM 14748 97290 21137

1/15/2014 10:33:10 AM 15957 97290 21137

1/15/2014 10:33:11 AM 16649 97290 21137

1/15/2014 10:33:12 AM 16402 97290 21137

1/15/2014 10:33:13 AM 17480 97290 21137

1/15/2014 10:33:14 AM 14510 97290 21137

1/15/2014 10:33:15 AM 14547 97290 21137

1/15/2014 10:33:16 AM 15997 97290 21137

1/15/2014 10:33:17 AM 14379 97290 21137

1/15/2014 10:33:18 AM 15864 97290 21137

1/15/2014 10:33:19 AM 15516 97290 21137

1/15/2014 10:33:20 AM 14949 97290 21137

1/15/2014 10:33:21 AM 14357 97290 21137

1/15/2014 10:33:22 AM 12229 97290 21137

1/15/2014 10:33:23 AM 14877 97290 21137

1/15/2014 10:33:24 AM 15359 97290 21137

1/15/2014 10:33:25 AM 15930 97290 21137

1/15/2014 10:33:26 AM 14542 97290 21137

1/15/2014 10:33:27 AM 15125 97290 21137

1/15/2014 10:33:28 AM 14491 97290 21137

1/15/2014 10:33:29 AM 14422 97290 21137

1/15/2014 10:33:30 AM 13475 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:33:31 AM 15999 97290 21137

1/15/2014 10:33:32 AM 16269 97290 21137

1/15/2014 10:33:33 AM 15167 97290 21137

1/15/2014 10:33:34 AM 15671 97290 21137

1/15/2014 10:33:35 AM 15408 97290 21137

1/15/2014 10:33:36 AM 15942 97290 21137

1/15/2014 10:33:37 AM 13915 97290 21137

1/15/2014 10:33:38 AM 13229 97290 21137

1/15/2014 10:33:39 AM 14677 97290 21137

1/15/2014 10:33:40 AM 14058 97290 21137

1/15/2014 10:33:41 AM 12632 97290 21137

1/15/2014 10:33:42 AM 12008 97290 21137

1/15/2014 10:33:43 AM 12452 97290 21137

1/15/2014 10:33:44 AM 12526 97290 21137

1/15/2014 10:33:45 AM 14735 97290 21137

1/15/2014 10:33:46 AM 14874 97290 21137

1/15/2014 10:33:47 AM 13228 97290 21137

1/15/2014 10:33:48 AM 16267 97290 21137

1/15/2014 10:33:49 AM 14566 97290 21137

1/15/2014 10:33:50 AM 14891 97290 21137

1/15/2014 10:33:51 AM 14643 97290 21137

1/15/2014 10:33:52 AM 14760 97290 21137

1/15/2014 10:33:53 AM 16440 97290 21137

1/15/2014 10:33:54 AM 14550 97290 21137

1/15/2014 10:33:55 AM 13267 97290 21137

1/15/2014 10:33:56 AM 13757 97290 21137

1/15/2014 10:33:57 AM 16609 97290 21137

1/15/2014 10:33:58 AM 16782 97290 21137

1/15/2014 10:33:59 AM 15985 97290 21137

1/15/2014 10:34:00 AM 16146 97290 21137

1/15/2014 10:34:01 AM 15706 97290 21137

1/15/2014 10:34:02 AM 15686 97290 21137

1/15/2014 10:34:03 AM 13941 97290 21137

1/15/2014 10:34:04 AM 14345 97290 21137

1/15/2014 10:34:05 AM 12526 97290 21137

1/15/2014 10:34:06 AM 12491 97290 21137

1/15/2014 10:34:07 AM 13143 97290 21137

1/15/2014 10:34:08 AM 14145 97290 21137

1/15/2014 10:34:09 AM 14756 97290 21137

1/15/2014 10:34:10 AM 13019 97290 21137

1/15/2014 10:34:11 AM 12015 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:34:12 AM 13953 97290 21137

1/15/2014 10:34:13 AM 13508 97290 21137

1/15/2014 10:34:14 AM 15407 97290 21137

1/15/2014 10:34:15 AM 14981 97290 21137

1/15/2014 10:34:16 AM 15235 97290 21137

1/15/2014 10:34:17 AM 15719 97290 21137

1/15/2014 10:34:18 AM 15239 97290 21137

1/15/2014 10:34:19 AM 14400 97290 21137

1/15/2014 10:34:20 AM 15090 97290 21137

1/15/2014 10:34:21 AM 16792 97290 21137

1/15/2014 10:34:22 AM 14818 97290 21137

1/15/2014 10:34:23 AM 13694 97290 21137

1/15/2014 10:34:24 AM 13743 97290 21137

1/15/2014 10:34:25 AM 14085 97290 21137

1/15/2014 10:34:26 AM 15641 97290 21137

1/15/2014 10:34:27 AM 15130 97290 21137

1/15/2014 10:34:28 AM 15662 97290 21137

1/15/2014 10:34:29 AM 16485 97290 21137

1/15/2014 10:34:30 AM 15761 97290 21137

1/15/2014 10:34:31 AM 15610 97290 21137

1/15/2014 10:34:32 AM 17162 97290 21137

1/15/2014 10:34:33 AM 16830 97290 21137

1/15/2014 10:34:34 AM 15847 97290 21137

1/15/2014 10:34:35 AM 17612 97290 21137

1/15/2014 10:34:36 AM 15593 97290 21137

1/15/2014 10:34:37 AM 16228 97290 21137

1/15/2014 10:34:38 AM 15577 97290 21137

1/15/2014 10:34:39 AM 14694 97290 21137

1/15/2014 10:34:40 AM 16753 97290 21137

1/15/2014 10:34:41 AM 15768 97290 21137

1/15/2014 10:34:42 AM 16002 97290 21137

1/15/2014 10:34:43 AM 17020 97290 21137

1/15/2014 10:34:44 AM 14545 97290 21137

1/15/2014 10:34:45 AM 14286 97290 21137

1/15/2014 10:34:46 AM 14581 97290 21137

1/15/2014 10:34:47 AM 14445 97290 21137

1/15/2014 10:34:48 AM 15671 97290 21137

1/15/2014 10:34:49 AM 16008 97290 21137

1/15/2014 10:34:50 AM 14742 97290 21137

1/15/2014 10:34:51 AM 16345 97290 21137

1/15/2014 10:34:52 AM 15066 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:34:53 AM 14626 97290 21137

1/15/2014 10:34:54 AM 16796 97290 21137

1/15/2014 10:34:55 AM 15389 97290 21137

1/15/2014 10:34:56 AM 14737 97290 21137

1/15/2014 10:34:57 AM 17424 97290 21137

1/15/2014 10:34:58 AM 17256 97290 21137

1/15/2014 10:34:59 AM 15714 97290 21137

1/15/2014 10:35:00 AM 16048 97290 21137

1/15/2014 10:35:01 AM 15772 97290 21137

1/15/2014 10:35:02 AM 16393 97290 21137

1/15/2014 10:35:03 AM 15918 97290 21137

1/15/2014 10:35:04 AM 16189 97290 21137

1/15/2014 10:35:05 AM 16707 97290 21137

1/15/2014 10:35:06 AM 14857 97290 21137

1/15/2014 10:35:07 AM 16584 97290 21137

1/15/2014 10:35:08 AM 15006 97290 21137

1/15/2014 10:35:09 AM 16411 97290 21137

1/15/2014 10:35:10 AM 16912 97290 21137

1/15/2014 10:35:11 AM 15058 97290 21137

1/15/2014 10:35:12 AM 16124 97290 21137

1/15/2014 10:35:13 AM 15851 97290 21137

1/15/2014 10:35:14 AM 14702 97290 21137

1/15/2014 10:35:15 AM 15495 97290 21137

1/15/2014 10:35:16 AM 16653 97290 21137

1/15/2014 10:35:17 AM 15563 97290 21137

1/15/2014 10:35:18 AM 15831 97290 21137

1/15/2014 10:35:19 AM 16107 97290 21137

1/15/2014 10:35:20 AM 17347 97290 21137

1/15/2014 10:35:21 AM 16306 97290 21137

1/15/2014 10:35:22 AM 15056 97290 21137

1/15/2014 10:35:23 AM 16064 97290 21137

1/15/2014 10:35:24 AM 15416 97290 21137

1/15/2014 10:35:25 AM 14024 97290 21137

1/15/2014 10:35:26 AM 16676 97290 21137

1/15/2014 10:35:27 AM 17279 97290 21137

1/15/2014 10:35:28 AM 18059 97290 21137

1/15/2014 10:35:29 AM 16005 97290 21137

1/15/2014 10:35:30 AM 16331 97290 21137

1/15/2014 10:35:31 AM 15182 97290 21137

1/15/2014 10:35:32 AM 15735 97290 21137

1/15/2014 10:35:33 AM 16413 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:35:34 AM 15113 97290 21137

1/15/2014 10:35:35 AM 14908 97290 21137

1/15/2014 10:35:36 AM 14257 97290 21137

1/15/2014 10:35:37 AM 14634 97290 21137

1/15/2014 10:35:38 AM 13828 97290 21137

1/15/2014 10:35:39 AM 14077 97290 21137

1/15/2014 10:35:40 AM 14049 97290 21137

1/15/2014 10:35:41 AM 14492 97290 21137

1/15/2014 10:35:42 AM 13913 97290 21137

1/15/2014 10:35:43 AM 13048 97290 21137

1/15/2014 10:35:44 AM 12892 97290 21137

1/15/2014 10:35:45 AM 12673 97290 21137

1/15/2014 10:35:46 AM 12396 97290 21137

1/15/2014 10:35:47 AM 11134 97290 21137

1/15/2014 10:35:48 AM 11483 97290 21137

1/15/2014 10:35:49 AM 12771 97290 21137

1/15/2014 10:35:50 AM 12132 97290 21137

1/15/2014 10:35:51 AM 14193 97290 21137

1/15/2014 10:35:52 AM 14078 97290 21137

1/15/2014 10:35:53 AM 14499 97290 21137

1/15/2014 10:35:54 AM 15865 97290 21137

1/15/2014 10:35:55 AM 15606 97290 21137

1/15/2014 10:35:56 AM 16141 97290 21137

1/15/2014 10:35:57 AM 16695 97290 21137

1/15/2014 10:35:58 AM 16623 97290 21137

1/15/2014 10:35:59 AM 16756 97290 21137

1/15/2014 10:36:00 AM 19189 97290 21137

1/15/2014 10:36:01 AM 17697 97290 21137

1/15/2014 10:36:02 AM 16514 97290 21137

1/15/2014 10:36:03 AM 15438 97290 21137

1/15/2014 10:36:04 AM 18769 97290 21137

1/15/2014 10:36:05 AM 19422 97290 21137

1/15/2014 10:36:06 AM 17635 97290 21137

1/15/2014 10:36:07 AM 17999 97290 21137

1/15/2014 10:36:08 AM 17159 97290 21137

1/15/2014 10:36:09 AM 17190 97290 21137

1/15/2014 10:36:10 AM 15127 97290 21137

1/15/2014 10:36:11 AM 14401 97290 21137

1/15/2014 10:36:12 AM 12810 97290 21137

1/15/2014 10:36:13 AM 12922 97290 21137

1/15/2014 10:36:14 AM 12920 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:36:15 AM 11480 97290 21137

1/15/2014 10:36:16 AM 11780 97290 21137

1/15/2014 10:36:17 AM 10625 97290 21137

1/15/2014 10:36:18 AM 11776 97290 21137

1/15/2014 10:36:19 AM 13414 97290 21137

1/15/2014 10:36:20 AM 12143 97290 21137

1/15/2014 10:36:21 AM 13146 97290 21137

1/15/2014 10:36:22 AM 13636 97290 21137

1/15/2014 10:36:23 AM 14029 97290 21137

1/15/2014 10:36:24 AM 14967 97290 21137

1/15/2014 10:36:25 AM 14062 97290 21137

1/15/2014 10:36:26 AM 16505 97290 21137

1/15/2014 10:36:27 AM 14536 97290 21137

1/15/2014 10:36:28 AM 15274 97290 21137

1/15/2014 10:36:29 AM 14048 97290 21137

1/15/2014 10:36:30 AM 14552 97290 21137

1/15/2014 10:36:31 AM 14258 97290 21137

1/15/2014 10:36:32 AM 14784 97290 21137

1/15/2014 10:36:33 AM 15486 97290 21137

1/15/2014 10:36:34 AM 13261 97290 21137

1/15/2014 10:36:35 AM 16845 97290 21137

1/15/2014 10:36:36 AM 15041 97290 21137

1/15/2014 10:36:37 AM 15370 97290 21137

1/15/2014 10:36:38 AM 16502 97290 21137

1/15/2014 10:36:39 AM 15915 97290 21137

1/15/2014 10:36:40 AM 14808 97290 21137

1/15/2014 10:36:41 AM 15612 97290 21137

1/15/2014 10:36:42 AM 13893 97290 21137

1/15/2014 10:36:43 AM 13943 97290 21137

1/15/2014 10:36:44 AM 13505 97290 21137

1/15/2014 10:36:45 AM 16096 97290 21137

1/15/2014 10:36:46 AM 16174 97290 21137

1/15/2014 10:36:47 AM 16523 97290 21137

1/15/2014 10:36:48 AM 15441 97290 21137

1/15/2014 10:36:49 AM 14840 97290 21137

1/15/2014 10:36:50 AM 14570 97290 21137

1/15/2014 10:36:51 AM 15762 97290 21137

1/15/2014 10:36:52 AM 17650 97290 21137

1/15/2014 10:36:53 AM 14672 97290 21137

1/15/2014 10:36:54 AM 15788 97290 21137

1/15/2014 10:36:55 AM 14237 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:36:56 AM 14989 97290 21137

1/15/2014 10:36:57 AM 15087 97290 21137

1/15/2014 10:36:58 AM 16132 97290 21137

1/15/2014 10:36:59 AM 14083 97290 21137

1/15/2014 10:37:00 AM 14320 97290 21137

1/15/2014 10:37:01 AM 16270 97290 21137

1/15/2014 10:37:02 AM 15107 97290 21137

1/15/2014 10:37:03 AM 16316 97290 21137

1/15/2014 10:37:04 AM 15989 97290 21137

1/15/2014 10:37:05 AM 15907 97290 21137

1/15/2014 10:37:06 AM 15946 97290 21137

1/15/2014 10:37:07 AM 14156 97290 21137

1/15/2014 10:37:08 AM 14489 97290 21137

1/15/2014 10:37:09 AM 15142 97290 21137

1/15/2014 10:37:10 AM 14825 97290 21137

1/15/2014 10:37:11 AM 15046 97290 21137

1/15/2014 10:37:12 AM 16571 97290 21137

1/15/2014 10:37:13 AM 18213 97290 21137

1/15/2014 10:37:14 AM 16283 97290 21137

1/15/2014 10:37:15 AM 14750 97290 21137

1/15/2014 10:37:16 AM 14907 97290 21137

1/15/2014 10:37:17 AM 14917 97290 21137

1/15/2014 10:37:18 AM 15039 97290 21137

1/15/2014 10:37:19 AM 15699 97290 21137

1/15/2014 10:37:20 AM 16075 97290 21137

1/15/2014 10:37:21 AM 14008 97290 21137

1/15/2014 10:37:22 AM 13942 97290 21137

1/15/2014 10:37:23 AM 14255 97290 21137

1/15/2014 10:37:24 AM 15083 97290 21137

1/15/2014 10:37:25 AM 14691 97290 21137

1/15/2014 10:37:26 AM 14082 97290 21137

1/15/2014 10:37:27 AM 15430 97290 21137

1/15/2014 10:37:28 AM 16157 97290 21137

1/15/2014 10:37:29 AM 14419 97290 21137

1/15/2014 10:37:30 AM 15874 97290 21137

1/15/2014 10:37:31 AM 15218 97290 21137

1/15/2014 10:37:32 AM 15654 97290 21137

1/15/2014 10:37:33 AM 14473 97290 21137

1/15/2014 10:37:34 AM 14418 97290 21137

1/15/2014 10:37:35 AM 16504 97290 21137

1/15/2014 10:37:36 AM 16396 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:37:37 AM 16489 97290 21137

1/15/2014 10:37:38 AM 14022 97290 21137

1/15/2014 10:37:39 AM 14545 97290 21137

1/15/2014 10:37:40 AM 14946 97290 21137

1/15/2014 10:37:41 AM 15316 97290 21137

1/15/2014 10:37:42 AM 13519 97290 21137

1/15/2014 10:37:43 AM 13759 97290 21137

1/15/2014 10:37:44 AM 16190 97290 21137

1/15/2014 10:37:45 AM 14637 97290 21137

1/15/2014 10:37:46 AM 14699 97290 21137

1/15/2014 10:37:47 AM 15975 97290 21137

1/15/2014 10:37:48 AM 13113 97290 21137

1/15/2014 10:37:49 AM 12878 97290 21137

1/15/2014 10:37:50 AM 12639 97290 21137

1/15/2014 10:37:51 AM 13000 97290 21137

1/15/2014 10:37:52 AM 12370 97290 21137

1/15/2014 10:37:53 AM 13412 97290 21137

1/15/2014 10:37:54 AM 13853 97290 21137

1/15/2014 10:37:55 AM 12073 97290 21137

1/15/2014 10:37:56 AM 13158 97290 21137

1/15/2014 10:37:57 AM 13459 97290 21137

1/15/2014 10:37:58 AM 13714 97290 21137

1/15/2014 10:37:59 AM 15068 97290 21137

1/15/2014 10:38:00 AM 14734 97290 21137

1/15/2014 10:38:01 AM 14126 97290 21137

1/15/2014 10:38:02 AM 13131 97290 21137

1/15/2014 10:38:03 AM 15853 97290 21137

1/15/2014 10:38:04 AM 17853 97290 21137

1/15/2014 10:38:05 AM 20183 97290 21137

1/15/2014 10:38:06 AM 18095 97290 21137

1/15/2014 10:38:07 AM 18444 97290 21137

1/15/2014 10:38:08 AM 17571 97290 21137

1/15/2014 10:38:09 AM 17112 97290 21137

1/15/2014 10:38:10 AM 18618 97290 21137

1/15/2014 10:38:11 AM 18544 97290 21137

1/15/2014 10:38:12 AM 18316 97290 21137

1/15/2014 10:38:13 AM 19249 97290 21137

1/15/2014 10:38:14 AM 18312 97290 21137

1/15/2014 10:38:15 AM 15678 97290 21137

1/15/2014 10:38:16 AM 16399 97290 21137

1/15/2014 10:38:17 AM 15199 97290 21137

Page 161 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:38:18 AM 15560 97290 21137

1/15/2014 10:38:19 AM 12740 97290 21137

1/15/2014 10:38:20 AM 12455 97290 21137

1/15/2014 10:38:21 AM 12143 97290 21137

1/15/2014 10:38:22 AM 12186 97290 21137

1/15/2014 10:38:23 AM 11386 97290 21137

1/15/2014 10:38:24 AM 13946 97290 21137

1/15/2014 10:38:25 AM 13176 97290 21137

1/15/2014 10:38:26 AM 12624 97290 21137

1/15/2014 10:38:27 AM 12486 97290 21137

1/15/2014 10:38:28 AM 13711 97290 21137

1/15/2014 10:38:29 AM 14347 97290 21137

1/15/2014 10:38:30 AM 15017 97290 21137

1/15/2014 10:38:31 AM 14374 97290 21137

1/15/2014 10:38:32 AM 14243 97290 21137

1/15/2014 10:38:33 AM 15261 97290 21137

1/15/2014 10:38:34 AM 15635 97290 21137

1/15/2014 10:38:35 AM 15278 97290 21137

1/15/2014 10:38:36 AM 15549 97290 21137

1/15/2014 10:38:37 AM 14717 97290 21137

1/15/2014 10:38:38 AM 15979 97290 21137

1/15/2014 10:38:39 AM 15604 97290 21137

1/15/2014 10:38:40 AM 14461 97290 21137

1/15/2014 10:38:41 AM 15075 97290 21137

1/15/2014 10:38:42 AM 15888 97290 21137

1/15/2014 10:38:43 AM 17262 97290 21137

1/15/2014 10:38:44 AM 16405 97290 21137

1/15/2014 10:38:45 AM 16191 97290 21137

1/15/2014 10:38:46 AM 15777 97290 21137

1/15/2014 10:38:47 AM 14984 97290 21137

1/15/2014 10:38:48 AM 15326 97290 21137

1/15/2014 10:38:49 AM 14781 97290 21137

1/15/2014 10:38:50 AM 15245 97290 21137

1/15/2014 10:38:51 AM 14551 97290 21137

1/15/2014 10:38:52 AM 14947 97290 21137

1/15/2014 10:38:53 AM 14537 97290 21137

1/15/2014 10:38:54 AM 14794 97290 21137

1/15/2014 10:38:55 AM 16268 97290 21137

1/15/2014 10:38:56 AM 15557 97290 21137

1/15/2014 10:38:57 AM 15139 97290 21137

1/15/2014 10:38:58 AM 15874 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:38:59 AM 15578 97290 21137

1/15/2014 10:39:00 AM 15924 97290 21137

1/15/2014 10:39:01 AM 16221 97290 21137

1/15/2014 10:39:02 AM 13895 97290 21137

1/15/2014 10:39:03 AM 14003 97290 21137

1/15/2014 10:39:04 AM 13611 97290 21137

1/15/2014 10:39:05 AM 14172 97290 21137

1/15/2014 10:39:06 AM 14733 97290 21137

1/15/2014 10:39:07 AM 15593 97290 21137

1/15/2014 10:39:08 AM 14428 97290 21137

1/15/2014 10:39:09 AM 13777 97290 21137

1/15/2014 10:39:10 AM 14604 97290 21137

1/15/2014 10:39:11 AM 15771 97290 21137

1/15/2014 10:39:12 AM 15102 97290 21137

1/15/2014 10:39:13 AM 14755 97290 21137

1/15/2014 10:39:14 AM 14879 97290 21137

1/15/2014 10:39:15 AM 14459 97290 21137

1/15/2014 10:39:16 AM 16125 97290 21137

1/15/2014 10:39:17 AM 15371 97290 21137

1/15/2014 10:39:18 AM 15302 97290 21137

1/15/2014 10:39:19 AM 16725 97290 21137

1/15/2014 10:39:20 AM 15521 97290 21137

1/15/2014 10:39:21 AM 15370 97290 21137

1/15/2014 10:39:22 AM 15572 97290 21137

1/15/2014 10:39:23 AM 13703 97290 21137

1/15/2014 10:39:24 AM 14705 97290 21137

1/15/2014 10:39:25 AM 14026 97290 21137

1/15/2014 10:39:26 AM 15086 97290 21137

1/15/2014 10:39:27 AM 13971 97290 21137

1/15/2014 10:39:28 AM 14683 97290 21137

1/15/2014 10:39:29 AM 14590 97290 21137

1/15/2014 10:39:30 AM 13937 97290 21137

1/15/2014 10:39:31 AM 14434 97290 21137

1/15/2014 10:39:32 AM 15248 97290 21137

1/15/2014 10:39:33 AM 15512 97290 21137

1/15/2014 10:39:34 AM 16598 97290 21137

1/15/2014 10:39:35 AM 15819 97290 21137

1/15/2014 10:39:36 AM 15625 97290 21137

1/15/2014 10:39:37 AM 15516 97290 21137

1/15/2014 10:39:38 AM 16089 97290 21137

1/15/2014 10:39:39 AM 15872 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:39:40 AM 15068 97290 21137

1/15/2014 10:39:41 AM 14177 97290 21137

1/15/2014 10:39:42 AM 15514 97290 21137

1/15/2014 10:39:43 AM 14528 97290 21137

1/15/2014 10:39:44 AM 15662 97290 21137

1/15/2014 10:39:45 AM 15105 97290 21137

1/15/2014 10:39:46 AM 15716 97290 21137

1/15/2014 10:39:47 AM 16079 97290 21137

1/15/2014 10:39:48 AM 14460 97290 21137

1/15/2014 10:39:49 AM 13695 97290 21137

1/15/2014 10:39:50 AM 15363 97290 21137

1/15/2014 10:39:51 AM 15210 97290 21137

1/15/2014 10:39:52 AM 14632 97290 21137

1/15/2014 10:39:53 AM 15088 97290 21137

1/15/2014 10:39:54 AM 14152 97290 21137

1/15/2014 10:39:55 AM 14338 97290 21137

1/15/2014 10:39:56 AM 13784 97290 21137

1/15/2014 10:39:57 AM 13946 97290 21137

1/15/2014 10:39:58 AM 14856 97290 21137

1/15/2014 10:39:59 AM 15474 97290 21137

1/15/2014 10:40:00 AM 14848 97290 21137

1/15/2014 10:40:01 AM 15232 97290 21137

1/15/2014 10:40:02 AM 15118 97290 21137

1/15/2014 10:40:03 AM 14669 97290 21137

1/15/2014 10:40:04 AM 14827 97290 21137

1/15/2014 10:40:05 AM 15376 97290 21137

1/15/2014 10:40:06 AM 15184 97290 21137

1/15/2014 10:40:07 AM 15526 97290 21137

1/15/2014 10:40:08 AM 15371 97290 21137

1/15/2014 10:40:09 AM 14193 97290 21137

1/15/2014 10:40:10 AM 16718 97290 21137

1/15/2014 10:40:11 AM 16719 97290 21137

1/15/2014 10:40:12 AM 14500 97290 21137

1/15/2014 10:40:13 AM 14215 97290 21137

1/15/2014 10:40:14 AM 12163 97290 21137

1/15/2014 10:40:15 AM 13001 97290 21137

1/15/2014 10:40:16 AM 12880 97290 21137

1/15/2014 10:40:17 AM 12220 97290 21137

1/15/2014 10:40:18 AM 13375 97290 21137

1/15/2014 10:40:19 AM 12013 97290 21137

1/15/2014 10:40:20 AM 12693 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:40:21 AM 13403 97290 21137

1/15/2014 10:40:22 AM 15230 97290 21137

1/15/2014 10:40:23 AM 15147 97290 21137

1/15/2014 10:40:24 AM 15457 97290 21137

1/15/2014 10:40:25 AM 18354 97290 21137

1/15/2014 10:40:26 AM 17638 97290 21137

1/15/2014 10:40:27 AM 16799 97290 21137

1/15/2014 10:40:28 AM 19620 97290 21137

1/15/2014 10:40:29 AM 17925 97290 21137

1/15/2014 10:40:30 AM 17891 97290 21137

1/15/2014 10:40:31 AM 16712 97290 21137

1/15/2014 10:40:32 AM 16718 97290 21137

1/15/2014 10:40:33 AM 18819 97290 21137

1/15/2014 10:40:34 AM 17275 97290 21137

1/15/2014 10:40:35 AM 19048 97290 21137

1/15/2014 10:40:36 AM 17752 97290 21137

1/15/2014 10:40:37 AM 18388 97290 21137

1/15/2014 10:40:38 AM 18817 97290 21137

1/15/2014 10:40:39 AM 16374 97290 21137

1/15/2014 10:40:40 AM 15253 97290 21137

1/15/2014 10:40:41 AM 12153 97290 21137

1/15/2014 10:40:42 AM 12698 97290 21137

1/15/2014 10:40:43 AM 13104 97290 21137

1/15/2014 10:40:44 AM 12666 97290 21137

1/15/2014 10:40:45 AM 12886 97290 21137

1/15/2014 10:40:46 AM 12821 97290 21137

1/15/2014 10:40:47 AM 12475 97290 21137

1/15/2014 10:40:48 AM 11639 97290 21137

1/15/2014 10:40:49 AM 12389 97290 21137

1/15/2014 10:40:50 AM 13387 97290 21137

1/15/2014 10:40:51 AM 12976 97290 21137

1/15/2014 10:40:52 AM 15094 97290 21137

1/15/2014 10:40:53 AM 15593 97290 21137

1/15/2014 10:40:54 AM 14818 97290 21137

1/15/2014 10:40:55 AM 15074 97290 21137

1/15/2014 10:40:56 AM 14808 97290 21137

1/15/2014 10:40:57 AM 14622 97290 21137

1/15/2014 10:40:58 AM 17065 97290 21137

1/15/2014 10:40:59 AM 13626 97290 21137

1/15/2014 10:41:00 AM 15826 97290 21137

1/15/2014 10:41:01 AM 16166 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:41:02 AM 15561 97290 21137

1/15/2014 10:41:03 AM 14870 97290 21137

1/15/2014 10:41:04 AM 15597 97290 21137

1/15/2014 10:41:05 AM 15209 97290 21137

1/15/2014 10:41:06 AM 15352 97290 21137

1/15/2014 10:41:07 AM 16198 97290 21137

1/15/2014 10:41:08 AM 14939 97290 21137

1/15/2014 10:41:09 AM 14445 97290 21137

1/15/2014 10:41:10 AM 15341 97290 21137

1/15/2014 10:41:11 AM 15835 97290 21137

1/15/2014 10:41:12 AM 14848 97290 21137

1/15/2014 10:41:13 AM 15772 97290 21137

1/15/2014 10:41:14 AM 15463 97290 21137

1/15/2014 10:41:15 AM 17695 97290 21137

1/15/2014 10:41:16 AM 15914 97290 21137

1/15/2014 10:41:17 AM 15618 97290 21137

1/15/2014 10:41:18 AM 14314 97290 21137

1/15/2014 10:41:19 AM 13988 97290 21137

1/15/2014 10:41:20 AM 13997 97290 21137

1/15/2014 10:41:21 AM 15889 97290 21137

1/15/2014 10:41:22 AM 15252 97290 21137

1/15/2014 10:41:23 AM 14763 97290 21137

1/15/2014 10:41:24 AM 15690 97290 21137

1/15/2014 10:41:25 AM 15382 97290 21137

1/15/2014 10:41:26 AM 16385 97290 21137

1/15/2014 10:41:27 AM 14686 97290 21137

1/15/2014 10:41:28 AM 14621 97290 21137

1/15/2014 10:41:29 AM 14275 97290 21137

1/15/2014 10:41:30 AM 15029 97290 21137

1/15/2014 10:41:31 AM 15877 97290 21137

1/15/2014 10:41:32 AM 15309 97290 21137

1/15/2014 10:41:33 AM 16127 97290 21137

1/15/2014 10:41:34 AM 15491 97290 21137

1/15/2014 10:41:35 AM 15213 97290 21137

1/15/2014 10:41:36 AM 15203 97290 21137

1/15/2014 10:41:37 AM 16010 97290 21137

1/15/2014 10:41:38 AM 15072 97290 21137

1/15/2014 10:41:39 AM 14538 97290 21137

1/15/2014 10:41:40 AM 14554 97290 21137

1/15/2014 10:41:41 AM 13868 97290 21137

1/15/2014 10:41:42 AM 15467 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:41:43 AM 15986 97290 21137

1/15/2014 10:41:44 AM 14736 97290 21137

1/15/2014 10:41:45 AM 15474 97290 21137

1/15/2014 10:41:46 AM 15328 97290 21137

1/15/2014 10:41:47 AM 13192 97290 21137

1/15/2014 10:41:48 AM 14908 97290 21137

1/15/2014 10:41:49 AM 16627 97290 21137

1/15/2014 10:41:50 AM 17116 97290 21137

1/15/2014 10:41:51 AM 14959 97290 21137

1/15/2014 10:41:52 AM 14209 97290 21137

1/15/2014 10:41:53 AM 15402 97290 21137

1/15/2014 10:41:54 AM 14170 97290 21137

1/15/2014 10:41:55 AM 14582 97290 21137

1/15/2014 10:41:56 AM 15945 97290 21137

1/15/2014 10:41:57 AM 14606 97290 21137

1/15/2014 10:41:58 AM 14811 97290 21137

1/15/2014 10:41:59 AM 14983 97290 21137

1/15/2014 10:42:00 AM 16555 97290 21137

1/15/2014 10:42:01 AM 16259 97290 21137

1/15/2014 10:42:02 AM 15494 97290 21137

1/15/2014 10:42:03 AM 17823 97290 21137

1/15/2014 10:42:04 AM 16425 97290 21137

1/15/2014 10:42:05 AM 15476 97290 21137

1/15/2014 10:42:06 AM 15299 97290 21137

1/15/2014 10:42:07 AM 15615 97290 21137

1/15/2014 10:42:08 AM 15903 97290 21137

1/15/2014 10:42:09 AM 13755 97290 21137

1/15/2014 10:42:10 AM 16068 97290 21137

1/15/2014 10:42:11 AM 15417 97290 21137

1/15/2014 10:42:12 AM 16514 97290 21137

1/15/2014 10:42:13 AM 16008 97290 21137

1/15/2014 10:42:14 AM 14892 97290 21137

1/15/2014 10:42:15 AM 15513 97290 21137

1/15/2014 10:42:16 AM 15338 97290 21137

1/15/2014 10:42:17 AM 15054 97290 21137

1/15/2014 10:42:18 AM 13693 97290 21137

1/15/2014 10:42:19 AM 13893 97290 21137

1/15/2014 10:42:20 AM 14033 97290 21137

1/15/2014 10:42:21 AM 14758 97290 21137

1/15/2014 10:42:22 AM 14819 97290 21137

1/15/2014 10:42:23 AM 15225 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:42:24 AM 15296 97290 21137

1/15/2014 10:42:25 AM 13424 97290 21137

1/15/2014 10:42:26 AM 12806 97290 21137

1/15/2014 10:42:27 AM 12831 97290 21137

1/15/2014 10:42:28 AM 12597 97290 21137

1/15/2014 10:42:29 AM 12659 97290 21137

1/15/2014 10:42:30 AM 12975 97290 21137

1/15/2014 10:42:31 AM 12783 97290 21137

1/15/2014 10:42:32 AM 15075 97290 21137

1/15/2014 10:42:33 AM 13638 97290 21137

1/15/2014 10:42:34 AM 13309 97290 21137

1/15/2014 10:42:35 AM 12657 97290 21137

1/15/2014 10:42:36 AM 14984 97290 21137

1/15/2014 10:42:37 AM 16286 97290 21137

1/15/2014 10:42:38 AM 15321 97290 21137

1/15/2014 10:42:39 AM 15290 97290 21137

1/15/2014 10:42:40 AM 18132 97290 21137

1/15/2014 10:42:41 AM 19503 97290 21137

1/15/2014 10:42:42 AM 18015 97290 21137

1/15/2014 10:42:43 AM 17253 97290 21137

1/15/2014 10:42:44 AM 16703 97290 21137

1/15/2014 10:42:45 AM 16446 97290 21137

1/15/2014 10:42:46 AM 17581 97290 21137

1/15/2014 10:42:47 AM 17805 97290 21137

1/15/2014 10:42:48 AM 18221 97290 21137

1/15/2014 10:42:49 AM 18055 97290 21137

1/15/2014 10:42:50 AM 16124 97290 21137

1/15/2014 10:42:51 AM 16211 97290 21137

1/15/2014 10:42:52 AM 15272 97290 21137

1/15/2014 10:42:53 AM 13508 97290 21137

1/15/2014 10:42:54 AM 13067 97290 21137

1/15/2014 10:42:55 AM 14156 97290 21137

1/15/2014 10:42:56 AM 14249 97290 21137

1/15/2014 10:42:57 AM 13012 97290 21137

1/15/2014 10:42:58 AM 11863 97290 21137

1/15/2014 10:42:59 AM 14035 97290 21137

1/15/2014 10:43:00 AM 12479 97290 21137

1/15/2014 10:43:01 AM 12869 97290 21137

1/15/2014 10:43:02 AM 13327 97290 21137

1/15/2014 10:43:03 AM 13111 97290 21137

1/15/2014 10:43:04 AM 13747 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:43:05 AM 14087 97290 21137

1/15/2014 10:43:06 AM 15251 97290 21137

1/15/2014 10:43:07 AM 15453 97290 21137

1/15/2014 10:43:08 AM 15443 97290 21137

1/15/2014 10:43:09 AM 14810 97290 21137

1/15/2014 10:43:10 AM 14982 97290 21137

1/15/2014 10:43:11 AM 15085 97290 21137

1/15/2014 10:43:12 AM 15291 97290 21137

1/15/2014 10:43:13 AM 14982 97290 21137

1/15/2014 10:43:14 AM 14305 97290 21137

1/15/2014 10:43:15 AM 15726 97290 21137

1/15/2014 10:43:16 AM 15871 97290 21137

1/15/2014 10:43:17 AM 14947 97290 21137

1/15/2014 10:43:18 AM 15257 97290 21137

1/15/2014 10:43:19 AM 14374 97290 21137

1/15/2014 10:43:20 AM 15413 97290 21137

1/15/2014 10:43:21 AM 14503 97290 21137

1/15/2014 10:43:22 AM 15506 97290 21137

1/15/2014 10:43:23 AM 16296 97290 21137

1/15/2014 10:43:24 AM 15054 97290 21137

1/15/2014 10:43:25 AM 15283 97290 21137

1/15/2014 10:43:26 AM 15731 97290 21137

1/15/2014 10:43:27 AM 15092 97290 21137

1/15/2014 10:43:28 AM 15173 97290 21137

1/15/2014 10:43:29 AM 16003 97290 21137

1/15/2014 10:43:30 AM 15341 97290 21137

1/15/2014 10:43:31 AM 16675 97290 21137

1/15/2014 10:43:32 AM 16678 97290 21137

1/15/2014 10:43:33 AM 16499 97290 21137

1/15/2014 10:43:34 AM 15570 97290 21137

1/15/2014 10:43:35 AM 15131 97290 21137

1/15/2014 10:43:36 AM 14432 97290 21137

1/15/2014 10:43:37 AM 15158 97290 21137

1/15/2014 10:43:38 AM 14439 97290 21137

1/15/2014 10:43:39 AM 14410 97290 21137

1/15/2014 10:43:40 AM 15902 97290 21137

1/15/2014 10:43:41 AM 15435 97290 21137

1/15/2014 10:43:42 AM 13818 97290 21137

1/15/2014 10:43:43 AM 14584 97290 21137

1/15/2014 10:43:44 AM 14686 97290 21137

1/15/2014 10:43:45 AM 15131 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:43:46 AM 15033 97290 21137

1/15/2014 10:43:47 AM 16478 97290 21137

1/15/2014 10:43:48 AM 17619 97290 21137

1/15/2014 10:43:49 AM 15715 97290 21137

1/15/2014 10:43:50 AM 15238 97290 21137

1/15/2014 10:43:51 AM 15149 97290 21137

1/15/2014 10:43:52 AM 15367 97290 21137

1/15/2014 10:43:53 AM 14311 97290 21137

1/15/2014 10:43:54 AM 16297 97290 21137

1/15/2014 10:43:55 AM 14454 97290 21137

1/15/2014 10:43:56 AM 16543 97290 21137

1/15/2014 10:43:57 AM 17216 97290 21137

1/15/2014 10:43:58 AM 16964 97290 21137

1/15/2014 10:43:59 AM 17381 97290 21137

1/15/2014 10:44:00 AM 15055 97290 21137

1/15/2014 10:44:01 AM 16843 97290 21137

1/15/2014 10:44:02 AM 16601 97290 21137

1/15/2014 10:44:03 AM 15850 97290 21137

1/15/2014 10:44:04 AM 15902 97290 21137

1/15/2014 10:44:05 AM 14865 97290 21137

1/15/2014 10:44:06 AM 14516 97290 21137

1/15/2014 10:44:07 AM 15509 97290 21137

1/15/2014 10:44:08 AM 15547 97290 21137

1/15/2014 10:44:09 AM 15646 97290 21137

1/15/2014 10:44:10 AM 17201 97290 21137

1/15/2014 10:44:11 AM 14890 97290 21137

1/15/2014 10:44:12 AM 15572 97290 21137

1/15/2014 10:44:13 AM 15233 97290 21137

1/15/2014 10:44:14 AM 15298 97290 21137

1/15/2014 10:44:15 AM 15284 97290 21137

1/15/2014 10:44:16 AM 14381 97290 21137

1/15/2014 10:44:17 AM 15505 97290 21137

1/15/2014 10:44:18 AM 15906 97290 21137

1/15/2014 10:44:19 AM 14716 97290 21137

1/15/2014 10:44:20 AM 14809 97290 21137

1/15/2014 10:44:21 AM 14142 97290 21137

1/15/2014 10:44:22 AM 13525 97290 21137

1/15/2014 10:44:23 AM 14601 97290 21137

1/15/2014 10:44:24 AM 15590 97290 21137

1/15/2014 10:44:25 AM 17187 97290 21137

1/15/2014 10:44:26 AM 15277 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:44:27 AM 16959 97290 21137

1/15/2014 10:44:28 AM 16399 97290 21137

1/15/2014 10:44:29 AM 16750 97290 21137

1/15/2014 10:44:30 AM 19577 97290 21137

1/15/2014 10:44:31 AM 18874 97290 21137

1/15/2014 10:44:32 AM 17858 97290 21137

1/15/2014 10:44:33 AM 18114 97290 21137

1/15/2014 10:44:34 AM 16438 97290 21137

1/15/2014 10:44:35 AM 17399 97290 21137

1/15/2014 10:44:36 AM 18810 97290 21137

1/15/2014 10:44:37 AM 17542 97290 21137

1/15/2014 10:44:38 AM 18125 97290 21137

1/15/2014 10:44:39 AM 17071 97290 21137

1/15/2014 10:44:40 AM 16897 97290 21137

1/15/2014 10:44:41 AM 17934 97290 21137

1/15/2014 10:44:42 AM 18703 97290 21137

1/15/2014 10:44:43 AM 16976 97290 21137

1/15/2014 10:44:44 AM 16904 97290 21137

1/15/2014 10:44:45 AM 16946 97290 21137

1/15/2014 10:44:46 AM 16566 97290 21137

1/15/2014 10:44:47 AM 17851 97290 21137

1/15/2014 10:44:48 AM 20002 97290 21137

1/15/2014 10:44:49 AM 18260 97290 21137

1/15/2014 10:44:50 AM 19415 97290 21137

1/15/2014 10:44:51 AM 17033 97290 21137

1/15/2014 10:44:52 AM 19018 97290 21137

1/15/2014 10:44:53 AM 19034 97290 21137

1/15/2014 10:44:54 AM 21618 97290 21137

1/15/2014 10:44:55 AM 18364 97290 21137

1/15/2014 10:44:56 AM 18181 97290 21137

1/15/2014 10:44:57 AM 19335 97290 21137

1/15/2014 10:44:58 AM 15243 97290 21137

1/15/2014 10:44:59 AM 15001 97290 21137

1/15/2014 10:45:00 AM 13980 97290 21137

1/15/2014 10:45:01 AM 13125 97290 21137

1/15/2014 10:45:02 AM 13121 97290 21137

1/15/2014 10:45:03 AM 13720 97290 21137

1/15/2014 10:45:04 AM 15100 97290 21137

1/15/2014 10:45:05 AM 14995 97290 21137

1/15/2014 10:45:06 AM 15928 97290 21137

1/15/2014 10:45:07 AM 15502 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:45:08 AM 14735 97290 21137

1/15/2014 10:45:09 AM 16403 97290 21137

1/15/2014 10:45:10 AM 15861 97290 21137

1/15/2014 10:45:11 AM 15575 97290 21137

1/15/2014 10:45:12 AM 16913 97290 21137

1/15/2014 10:45:13 AM 16078 97290 21137

1/15/2014 10:45:14 AM 15659 97290 21137

1/15/2014 10:45:15 AM 15225 97290 21137

1/15/2014 10:45:16 AM 17006 97290 21137

1/15/2014 10:45:17 AM 15981 97290 21137

1/15/2014 10:45:18 AM 15245 97290 21137

1/15/2014 10:45:19 AM 14671 97290 21137

1/15/2014 10:45:20 AM 16057 97290 21137

1/15/2014 10:45:21 AM 14844 97290 21137

1/15/2014 10:45:22 AM 14541 97290 21137

1/15/2014 10:45:23 AM 15725 97290 21137

1/15/2014 10:45:24 AM 17071 97290 21137

1/15/2014 10:45:25 AM 14227 97290 21137

1/15/2014 10:45:26 AM 15557 97290 21137

1/15/2014 10:45:27 AM 16729 97290 21137

1/15/2014 10:45:28 AM 15252 97290 21137

1/15/2014 10:45:29 AM 16113 97290 21137

1/15/2014 10:45:30 AM 15308 97290 21137

1/15/2014 10:45:31 AM 14987 97290 21137

1/15/2014 10:45:32 AM 15296 97290 21137

1/15/2014 10:45:33 AM 14534 97290 21137

1/15/2014 10:45:34 AM 15123 97290 21137

1/15/2014 10:45:35 AM 14550 97290 21137

1/15/2014 10:45:36 AM 15337 97290 21137

1/15/2014 10:45:37 AM 15864 97290 21137

1/15/2014 10:45:38 AM 13536 97290 21137

1/15/2014 10:45:39 AM 13914 97290 21137

1/15/2014 10:45:40 AM 15928 97290 21137

1/15/2014 10:45:41 AM 15142 97290 21137

1/15/2014 10:45:42 AM 15725 97290 21137

1/15/2014 10:45:43 AM 15211 97290 21137

1/15/2014 10:45:44 AM 15412 97290 21137

1/15/2014 10:45:45 AM 13873 97290 21137

1/15/2014 10:45:46 AM 14418 97290 21137

1/15/2014 10:45:47 AM 15064 97290 21137

1/15/2014 10:45:48 AM 14746 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:45:49 AM 16076 97290 21137

1/15/2014 10:45:50 AM 14789 97290 21137

1/15/2014 10:45:51 AM 15037 97290 21137

1/15/2014 10:45:52 AM 16479 97290 21137

1/15/2014 10:45:53 AM 15099 97290 21137

1/15/2014 10:45:54 AM 16045 97290 21137

1/15/2014 10:45:55 AM 14961 97290 21137

1/15/2014 10:45:56 AM 16490 97290 21137

1/15/2014 10:45:57 AM 16602 97290 21137

1/15/2014 10:45:58 AM 14650 97290 21137

1/15/2014 10:45:59 AM 15482 97290 21137

1/15/2014 10:46:00 AM 13260 97290 21137

1/15/2014 10:46:01 AM 14505 97290 21137

1/15/2014 10:46:02 AM 14966 97290 21137

1/15/2014 10:46:03 AM 14571 97290 21137

1/15/2014 10:46:04 AM 15043 97290 21137

1/15/2014 10:46:05 AM 15100 97290 21137

1/15/2014 10:46:06 AM 14935 97290 21137

1/15/2014 10:46:07 AM 14713 97290 21137

1/15/2014 10:46:08 AM 14658 97290 21137

1/15/2014 10:46:09 AM 13744 97290 21137

1/15/2014 10:46:10 AM 12316 97290 21137

1/15/2014 10:46:11 AM 13729 97290 21137

1/15/2014 10:46:12 AM 12462 97290 21137

1/15/2014 10:46:13 AM 12625 97290 21137

1/15/2014 10:46:14 AM 13596 97290 21137

1/15/2014 10:46:15 AM 12879 97290 21137

1/15/2014 10:46:16 AM 13659 97290 21137

1/15/2014 10:46:17 AM 12625 97290 21137

1/15/2014 10:46:18 AM 13026 97290 21137

1/15/2014 10:46:19 AM 14806 97290 21137

1/15/2014 10:46:20 AM 13931 97290 21137

1/15/2014 10:46:21 AM 14223 97290 21137

1/15/2014 10:46:22 AM 15465 97290 21137

1/15/2014 10:46:23 AM 16046 97290 21137

1/15/2014 10:46:24 AM 18741 97290 21137

1/15/2014 10:46:25 AM 19595 97290 21137

1/15/2014 10:46:26 AM 19418 97290 21137

1/15/2014 10:46:27 AM 18114 97290 21137

1/15/2014 10:46:28 AM 18178 97290 21137

1/15/2014 10:46:29 AM 18854 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:46:30 AM 18453 97290 21137

1/15/2014 10:46:31 AM 19463 97290 21137

1/15/2014 10:46:32 AM 17105 97290 21137

1/15/2014 10:46:33 AM 17686 97290 21137

1/15/2014 10:46:34 AM 17771 97290 21137

1/15/2014 10:46:35 AM 18933 97290 21137

1/15/2014 10:46:36 AM 19403 97290 21137

1/15/2014 10:46:37 AM 18980 97290 21137

1/15/2014 10:46:38 AM 18275 97290 21137

1/15/2014 10:46:39 AM 18548 97290 21137

1/15/2014 10:46:40 AM 19037 97290 21137

1/15/2014 10:46:41 AM 20179 97290 21137

1/15/2014 10:46:42 AM 17764 97290 21137

1/15/2014 10:46:43 AM 17281 97290 21137

1/15/2014 10:46:44 AM 19080 97290 21137

1/15/2014 10:46:45 AM 19230 97290 21137

1/15/2014 10:46:46 AM 19537 97290 21137

1/15/2014 10:46:47 AM 17814 97290 21137

1/15/2014 10:46:48 AM 17863 97290 21137

1/15/2014 10:46:49 AM 15806 97290 21137

1/15/2014 10:46:50 AM 13641 97290 21137

1/15/2014 10:46:51 AM 12800 97290 21137

1/15/2014 10:46:52 AM 14030 97290 21137

1/15/2014 10:46:53 AM 14487 97290 21137

1/15/2014 10:46:54 AM 13132 97290 21137

1/15/2014 10:46:55 AM 12193 97290 21137

1/15/2014 10:46:56 AM 14688 97290 21137

1/15/2014 10:46:57 AM 15102 97290 21137

1/15/2014 10:46:58 AM 14665 97290 21137

1/15/2014 10:46:59 AM 14526 97290 21137

1/15/2014 10:47:00 AM 15481 97290 21137

1/15/2014 10:47:01 AM 15480 97290 21137

1/15/2014 10:47:02 AM 17100 97290 21137

1/15/2014 10:47:03 AM 15675 97290 21137

1/15/2014 10:47:04 AM 16758 97290 21137

1/15/2014 10:47:05 AM 15079 97290 21137

1/15/2014 10:47:06 AM 16820 97290 21137

1/15/2014 10:47:07 AM 14555 97290 21137

1/15/2014 10:47:08 AM 14768 97290 21137

1/15/2014 10:47:09 AM 15482 97290 21137

1/15/2014 10:47:10 AM 15180 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:47:11 AM 15255 97290 21137

1/15/2014 10:47:12 AM 15453 97290 21137

1/15/2014 10:47:13 AM 16913 97290 21137

1/15/2014 10:47:14 AM 15448 97290 21137

1/15/2014 10:47:15 AM 14542 97290 21137

1/15/2014 10:47:16 AM 14951 97290 21137

1/15/2014 10:47:17 AM 14663 97290 21137

1/15/2014 10:47:18 AM 16026 97290 21137

1/15/2014 10:47:19 AM 16216 97290 21137

1/15/2014 10:47:20 AM 14914 97290 21137

1/15/2014 10:47:21 AM 13298 97290 21137

1/15/2014 10:47:22 AM 14484 97290 21137

1/15/2014 10:47:23 AM 16671 97290 21137

1/15/2014 10:47:24 AM 15235 97290 21137

1/15/2014 10:47:25 AM 16019 97290 21137

1/15/2014 10:47:26 AM 13365 97290 21137

1/15/2014 10:47:27 AM 13901 97290 21137

1/15/2014 10:47:28 AM 14755 97290 21137

1/15/2014 10:47:29 AM 17458 97290 21137

1/15/2014 10:47:30 AM 15854 97290 21137

1/15/2014 10:47:31 AM 15483 97290 21137

1/15/2014 10:47:32 AM 14490 97290 21137

1/15/2014 10:47:33 AM 14512 97290 21137

1/15/2014 10:47:34 AM 13648 97290 21137

1/15/2014 10:47:35 AM 15262 97290 21137

1/15/2014 10:47:36 AM 15665 97290 21137

1/15/2014 10:47:37 AM 14026 97290 21137

1/15/2014 10:47:38 AM 14876 97290 21137

1/15/2014 10:47:39 AM 16229 97290 21137

1/15/2014 10:47:40 AM 15697 97290 21137

1/15/2014 10:47:41 AM 14724 97290 21137

1/15/2014 10:47:42 AM 14241 97290 21137

1/15/2014 10:47:43 AM 14480 97290 21137

1/15/2014 10:47:44 AM 14420 97290 21137

1/15/2014 10:47:45 AM 14915 97290 21137

1/15/2014 10:47:46 AM 14678 97290 21137

1/15/2014 10:47:47 AM 15429 97290 21137

1/15/2014 10:47:48 AM 15017 97290 21137

1/15/2014 10:47:49 AM 13954 97290 21137

1/15/2014 10:47:50 AM 14537 97290 21137

1/15/2014 10:47:51 AM 13382 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:47:52 AM 13185 97290 21137

1/15/2014 10:47:53 AM 12896 97290 21137

1/15/2014 10:47:54 AM 13634 97290 21137

1/15/2014 10:47:55 AM 13458 97290 21137

1/15/2014 10:47:56 AM 13984 97290 21137

1/15/2014 10:47:57 AM 14296 97290 21137

1/15/2014 10:47:58 AM 13024 97290 21137

1/15/2014 10:47:59 AM 14896 97290 21137

1/15/2014 10:48:00 AM 15068 97290 21137

1/15/2014 10:48:01 AM 18488 97290 21137

1/15/2014 10:48:02 AM 18752 97290 21137

1/15/2014 10:48:03 AM 16838 97290 21137

1/15/2014 10:48:04 AM 17139 97290 21137

1/15/2014 10:48:05 AM 18685 97290 21137

1/15/2014 10:48:06 AM 20391 97290 21137

1/15/2014 10:48:07 AM 19167 97290 21137

1/15/2014 10:48:08 AM 19282 97290 21137

1/15/2014 10:48:09 AM 18290 97290 21137

1/15/2014 10:48:10 AM 18912 97290 21137

1/15/2014 10:48:11 AM 20118 97290 21137

1/15/2014 10:48:12 AM 17959 97290 21137

1/15/2014 10:48:13 AM 17569 97290 21137

1/15/2014 10:48:14 AM 16932 97290 21137

1/15/2014 10:48:15 AM 16323 97290 21137

1/15/2014 10:48:16 AM 18450 97290 21137

1/15/2014 10:48:17 AM 18622 97290 21137

1/15/2014 10:48:18 AM 18125 97290 21137

1/15/2014 10:48:19 AM 18571 97290 21137

1/15/2014 10:48:20 AM 20092 97290 21137

1/15/2014 10:48:21 AM 18943 97290 21137

1/15/2014 10:48:22 AM 15956 97290 21137

1/15/2014 10:48:23 AM 14129 97290 21137

1/15/2014 10:48:24 AM 12644 97290 21137

1/15/2014 10:48:25 AM 14015 97290 21137

1/15/2014 10:48:26 AM 12413 97290 21137

1/15/2014 10:48:27 AM 12493 97290 21137

1/15/2014 10:48:28 AM 14733 97290 21137

1/15/2014 10:48:29 AM 13433 97290 21137

1/15/2014 10:48:30 AM 15658 97290 21137

1/15/2014 10:48:31 AM 16034 97290 21137

1/15/2014 10:48:32 AM 16038 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:48:33 AM 15379 97290 21137

1/15/2014 10:48:34 AM 15514 97290 21137

1/15/2014 10:48:35 AM 15698 97290 21137

1/15/2014 10:48:36 AM 17514 97290 21137

1/15/2014 10:48:37 AM 17848 97290 21137

1/15/2014 10:48:38 AM 15352 97290 21137

1/15/2014 10:48:39 AM 17848 97290 21137

1/15/2014 10:48:40 AM 15952 97290 21137

1/15/2014 10:48:41 AM 15118 97290 21137

1/15/2014 10:48:42 AM 14699 97290 21137

1/15/2014 10:48:43 AM 15285 97290 21137

1/15/2014 10:48:44 AM 15761 97290 21137

1/15/2014 10:48:45 AM 14830 97290 21137

1/15/2014 10:48:46 AM 15497 97290 21137

1/15/2014 10:48:47 AM 15844 97290 21137

1/15/2014 10:48:48 AM 14881 97290 21137

1/15/2014 10:48:49 AM 16230 97290 21137

1/15/2014 10:48:50 AM 15367 97290 21137

1/15/2014 10:48:51 AM 16502 97290 21137

1/15/2014 10:48:52 AM 14145 97290 21137

1/15/2014 10:48:53 AM 13526 97290 21137

1/15/2014 10:48:54 AM 16461 97290 21137

1/15/2014 10:48:55 AM 14795 97290 21137

1/15/2014 10:48:56 AM 14738 97290 21137

1/15/2014 10:48:57 AM 14994 97290 21137

1/15/2014 10:48:58 AM 14488 97290 21137

1/15/2014 10:48:59 AM 14872 97290 21137

1/15/2014 10:49:00 AM 14458 97290 21137

1/15/2014 10:49:01 AM 16634 97290 21137

1/15/2014 10:49:02 AM 15858 97290 21137

1/15/2014 10:49:03 AM 15334 97290 21137

1/15/2014 10:49:04 AM 15353 97290 21137

1/15/2014 10:49:05 AM 14938 97290 21137

1/15/2014 10:49:06 AM 14834 97290 21137

1/15/2014 10:49:07 AM 14568 97290 21137

1/15/2014 10:49:08 AM 15222 97290 21137

1/15/2014 10:49:09 AM 15175 97290 21137

1/15/2014 10:49:10 AM 14474 97290 21137

1/15/2014 10:49:11 AM 13548 97290 21137

1/15/2014 10:49:12 AM 14247 97290 21137

1/15/2014 10:49:13 AM 15111 97290 21137

Page 177 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:49:14 AM 16438 97290 21137

1/15/2014 10:49:15 AM 16169 97290 21137

1/15/2014 10:49:16 AM 14722 97290 21137

1/15/2014 10:49:17 AM 15440 97290 21137

1/15/2014 10:49:18 AM 16430 97290 21137

1/15/2014 10:49:19 AM 14967 97290 21137

1/15/2014 10:49:20 AM 16552 97290 21137

1/15/2014 10:49:21 AM 14248 97290 21137

1/15/2014 10:49:22 AM 12682 97290 21137

1/15/2014 10:49:23 AM 13340 97290 21137

1/15/2014 10:49:24 AM 12995 97290 21137

1/15/2014 10:49:25 AM 13568 97290 21137

1/15/2014 10:49:26 AM 13142 97290 21137

1/15/2014 10:49:27 AM 15015 97290 21137

1/15/2014 10:49:28 AM 14163 97290 21137

1/15/2014 10:49:29 AM 16351 97290 21137

1/15/2014 10:49:30 AM 19597 97290 21137

1/15/2014 10:49:31 AM 20919 97290 21137

1/15/2014 10:49:32 AM 19390 97290 21137

1/15/2014 10:49:33 AM 19277 97290 21137

1/15/2014 10:49:34 AM 17389 97290 21137

1/15/2014 10:49:35 AM 19467 97290 21137

1/15/2014 10:49:36 AM 18877 97290 21137

1/15/2014 10:49:37 AM 18039 97290 21137

1/15/2014 10:49:38 AM 14169 97290 21137

1/15/2014 10:49:39 AM 12842 97290 21137

1/15/2014 10:49:40 AM 12420 97290 21137

1/15/2014 10:49:41 AM 13005 97290 21137

1/15/2014 10:49:42 AM 14111 97290 21137

1/15/2014 10:49:43 AM 15228 97290 21137

1/15/2014 10:49:44 AM 15927 97290 21137

1/15/2014 10:49:45 AM 14751 97290 21137

1/15/2014 10:49:46 AM 16198 97290 21137

1/15/2014 10:49:47 AM 16229 97290 21137

1/15/2014 10:49:48 AM 16387 97290 21137

1/15/2014 10:49:49 AM 15496 97290 21137

1/15/2014 10:49:50 AM 13654 97290 21137

1/15/2014 10:49:51 AM 15263 97290 21137

1/15/2014 10:49:52 AM 15546 97290 21137

1/15/2014 10:49:53 AM 14866 97290 21137

1/15/2014 10:49:54 AM 14876 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:49:55 AM 15389 97290 21137

1/15/2014 10:49:56 AM 15727 97290 21137

1/15/2014 10:49:57 AM 14371 97290 21137

1/15/2014 10:49:58 AM 14182 97290 21137

1/15/2014 10:49:59 AM 16265 97290 21137

1/15/2014 10:50:00 AM 15556 97290 21137

1/15/2014 10:50:01 AM 13939 97290 21137

1/15/2014 10:50:02 AM 14614 97290 21137

1/15/2014 10:50:03 AM 14753 97290 21137

1/15/2014 10:50:04 AM 15028 97290 21137

1/15/2014 10:50:05 AM 16537 97290 21137

1/15/2014 10:50:06 AM 16044 97290 21137

1/15/2014 10:50:07 AM 16071 97290 21137

1/15/2014 10:50:08 AM 15147 97290 21137

1/15/2014 10:50:09 AM 13627 97290 21137

1/15/2014 10:50:10 AM 13876 97290 21137

1/15/2014 10:50:11 AM 15439 97290 21137

1/15/2014 10:50:12 AM 15469 97290 21137

1/15/2014 10:50:13 AM 15537 97290 21137

1/15/2014 10:50:14 AM 15824 97290 21137

1/15/2014 10:50:15 AM 15146 97290 21137

1/15/2014 10:50:16 AM 13656 97290 21137

1/15/2014 10:50:17 AM 14754 97290 21137

1/15/2014 10:50:18 AM 13768 97290 21137

1/15/2014 10:50:19 AM 12982 97290 21137

1/15/2014 10:50:20 AM 11645 97290 21137

1/15/2014 10:50:21 AM 13321 97290 21137

1/15/2014 10:50:22 AM 11520 97290 21137

1/15/2014 10:50:23 AM 12060 97290 21137

1/15/2014 10:50:24 AM 12405 97290 21137

1/15/2014 10:50:25 AM 13631 97290 21137

1/15/2014 10:50:26 AM 13758 97290 21137

1/15/2014 10:50:27 AM 14509 97290 21137

1/15/2014 10:50:28 AM 16257 97290 21137

1/15/2014 10:50:29 AM 19154 97290 21137

1/15/2014 10:50:30 AM 18048 97290 21137

1/15/2014 10:50:31 AM 17082 97290 21137

1/15/2014 10:50:32 AM 18610 97290 21137

1/15/2014 10:50:33 AM 19022 97290 21137

1/15/2014 10:50:34 AM 17775 97290 21137

1/15/2014 10:50:35 AM 16563 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:50:36 AM 17371 97290 21137

1/15/2014 10:50:37 AM 15562 97290 21137

1/15/2014 10:50:38 AM 14300 97290 21137

1/15/2014 10:50:39 AM 14435 97290 21137

1/15/2014 10:50:40 AM 14048 97290 21137

1/15/2014 10:50:41 AM 13982 97290 21137

1/15/2014 10:50:42 AM 12645 97290 21137

1/15/2014 10:50:43 AM 13511 97290 21137

1/15/2014 10:50:44 AM 13368 97290 21137

1/15/2014 10:50:45 AM 14712 97290 21137

1/15/2014 10:50:46 AM 14868 97290 21137

1/15/2014 10:50:47 AM 14787 97290 21137

1/15/2014 10:50:48 AM 14856 97290 21137

1/15/2014 10:50:49 AM 15084 97290 21137

1/15/2014 10:50:50 AM 14811 97290 21137

1/15/2014 10:50:51 AM 15102 97290 21137

1/15/2014 10:50:52 AM 15715 97290 21137

1/15/2014 10:50:53 AM 14939 97290 21137

1/15/2014 10:50:54 AM 15194 97290 21137

1/15/2014 10:50:55 AM 13848 97290 21137

1/15/2014 10:50:56 AM 12882 97290 21137

1/15/2014 10:50:57 AM 13390 97290 21137

1/15/2014 10:50:58 AM 15497 97290 21137

1/15/2014 10:50:59 AM 14554 97290 21137

1/15/2014 10:51:00 AM 14258 97290 21137

1/15/2014 10:51:01 AM 15444 97290 21137

1/15/2014 10:51:02 AM 14661 97290 21137

1/15/2014 10:51:03 AM 14975 97290 21137

1/15/2014 10:51:04 AM 14903 97290 21137

1/15/2014 10:51:05 AM 16296 97290 21137

1/15/2014 10:51:06 AM 16824 97290 21137

1/15/2014 10:51:07 AM 14676 97290 21137

1/15/2014 10:51:08 AM 16029 97290 21137

1/15/2014 10:51:09 AM 18317 97290 21137

1/15/2014 10:51:10 AM 15619 97290 21137

1/15/2014 10:51:11 AM 15274 97290 21137

1/15/2014 10:51:12 AM 15938 97290 21137

1/15/2014 10:51:13 AM 13974 97290 21137

1/15/2014 10:51:14 AM 14563 97290 21137

1/15/2014 10:51:15 AM 15161 97290 21137

1/15/2014 10:51:16 AM 13810 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:51:17 AM 14822 97290 21137

1/15/2014 10:51:18 AM 15495 97290 21137

1/15/2014 10:51:19 AM 14793 97290 21137

1/15/2014 10:51:20 AM 14018 97290 21137

1/15/2014 10:51:21 AM 12864 97290 21137

1/15/2014 10:51:22 AM 14376 97290 21137

1/15/2014 10:51:23 AM 13584 97290 21137

1/15/2014 10:51:24 AM 12606 97290 21137

1/15/2014 10:51:25 AM 12361 97290 21137

1/15/2014 10:51:26 AM 12330 97290 21137

1/15/2014 10:51:27 AM 14002 97290 21137

1/15/2014 10:51:28 AM 16670 97290 21137

1/15/2014 10:51:29 AM 18387 97290 21137

1/15/2014 10:51:30 AM 18727 97290 21137

1/15/2014 10:51:31 AM 18331 97290 21137

1/15/2014 10:51:32 AM 18352 97290 21137

1/15/2014 10:51:33 AM 18598 97290 21137

1/15/2014 10:51:34 AM 19409 97290 21137

1/15/2014 10:51:35 AM 17872 97290 21137

1/15/2014 10:51:36 AM 18118 97290 21137

1/15/2014 10:51:37 AM 15809 97290 21137

1/15/2014 10:51:38 AM 13972 97290 21137

1/15/2014 10:51:39 AM 13273 97290 21137

1/15/2014 10:51:40 AM 13848 97290 21137

1/15/2014 10:51:41 AM 12372 97290 21137

1/15/2014 10:51:42 AM 13443 97290 21137

1/15/2014 10:51:43 AM 15510 97290 21137

1/15/2014 10:51:44 AM 16147 97290 21137

1/15/2014 10:51:45 AM 16307 97290 21137

1/15/2014 10:51:46 AM 14906 97290 21137

1/15/2014 10:51:47 AM 16176 97290 21137

1/15/2014 10:51:48 AM 16764 97290 21137

1/15/2014 10:51:49 AM 15351 97290 21137

1/15/2014 10:51:50 AM 16047 97290 21137

1/15/2014 10:51:51 AM 16762 97290 21137

1/15/2014 10:51:52 AM 14630 97290 21137

1/15/2014 10:51:53 AM 14877 97290 21137

1/15/2014 10:51:54 AM 15329 97290 21137

1/15/2014 10:51:55 AM 14482 97290 21137

1/15/2014 10:51:56 AM 14210 97290 21137

1/15/2014 10:51:57 AM 15192 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:51:58 AM 14508 97290 21137

1/15/2014 10:51:59 AM 13947 97290 21137

1/15/2014 10:52:00 AM 15816 97290 21137

1/15/2014 10:52:01 AM 15414 97290 21137

1/15/2014 10:52:02 AM 15703 97290 21137

1/15/2014 10:52:03 AM 16256 97290 21137

1/15/2014 10:52:04 AM 16244 97290 21137

1/15/2014 10:52:05 AM 16541 97290 21137

1/15/2014 10:52:06 AM 15175 97290 21137

1/15/2014 10:52:07 AM 15853 97290 21137

1/15/2014 10:52:08 AM 15693 97290 21137

1/15/2014 10:52:09 AM 14843 97290 21137

1/15/2014 10:52:10 AM 15440 97290 21137

1/15/2014 10:52:11 AM 15980 97290 21137

1/15/2014 10:52:12 AM 15185 97290 21137

1/15/2014 10:52:13 AM 15076 97290 21137

1/15/2014 10:52:14 AM 14989 97290 21137

1/15/2014 10:52:15 AM 14127 97290 21137

1/15/2014 10:52:16 AM 12082 97290 21137

1/15/2014 10:52:17 AM 12410 97290 21137

1/15/2014 10:52:18 AM 12492 97290 21137

1/15/2014 10:52:19 AM 12393 97290 21137

1/15/2014 10:52:20 AM 16748 97290 21137

1/15/2014 10:52:21 AM 16427 97290 21137

1/15/2014 10:52:22 AM 17966 97290 21137

1/15/2014 10:52:23 AM 17121 97290 21137

1/15/2014 10:52:24 AM 18530 97290 21137

1/15/2014 10:52:25 AM 17232 97290 21137

1/15/2014 10:52:26 AM 17898 97290 21137

1/15/2014 10:52:27 AM 18034 97290 21137

1/15/2014 10:52:28 AM 19358 97290 21137

1/15/2014 10:52:29 AM 19959 97290 21137

1/15/2014 10:52:30 AM 18430 97290 21137

1/15/2014 10:52:31 AM 16847 97290 21137

1/15/2014 10:52:32 AM 14531 97290 21137

1/15/2014 10:52:33 AM 11343 97290 21137

1/15/2014 10:52:34 AM 11535 97290 21137

1/15/2014 10:52:35 AM 13563 97290 21137

1/15/2014 10:52:36 AM 13741 97290 21137

1/15/2014 10:52:37 AM 15255 97290 21137

1/15/2014 10:52:38 AM 15603 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:52:39 AM 14851 97290 21137

1/15/2014 10:52:40 AM 15112 97290 21137

1/15/2014 10:52:41 AM 16078 97290 21137

1/15/2014 10:52:42 AM 16559 97290 21137

1/15/2014 10:52:43 AM 17430 97290 21137

1/15/2014 10:52:44 AM 17857 97290 21137

1/15/2014 10:52:45 AM 16464 97290 21137

1/15/2014 10:52:46 AM 14916 97290 21137

1/15/2014 10:52:47 AM 15519 97290 21137

1/15/2014 10:52:48 AM 14919 97290 21137

1/15/2014 10:52:49 AM 16420 97290 21137

1/15/2014 10:52:50 AM 15115 97290 21137

1/15/2014 10:52:51 AM 16408 97290 21137

1/15/2014 10:52:52 AM 16852 97290 21137

1/15/2014 10:52:53 AM 15073 97290 21137

1/15/2014 10:52:54 AM 15318 97290 21137

1/15/2014 10:52:55 AM 14659 97290 21137

1/15/2014 10:52:56 AM 16084 97290 21137

1/15/2014 10:52:57 AM 14671 97290 21137

1/15/2014 10:52:58 AM 15067 97290 21137

1/15/2014 10:52:59 AM 14747 97290 21137

1/15/2014 10:53:00 AM 14876 97290 21137

1/15/2014 10:53:01 AM 13769 97290 21137

1/15/2014 10:53:02 AM 15262 97290 21137

1/15/2014 10:53:03 AM 14075 97290 21137

1/15/2014 10:53:04 AM 15518 97290 21137

1/15/2014 10:53:05 AM 15519 97290 21137

1/15/2014 10:53:06 AM 16240 97290 21137

1/15/2014 10:53:07 AM 16570 97290 21137

1/15/2014 10:53:08 AM 15152 97290 21137

1/15/2014 10:53:09 AM 15038 97290 21137

1/15/2014 10:53:10 AM 15309 97290 21137

1/15/2014 10:53:11 AM 14447 97290 21137

1/15/2014 10:53:12 AM 16931 97290 21137

1/15/2014 10:53:13 AM 17253 97290 21137

1/15/2014 10:53:14 AM 17843 97290 21137

1/15/2014 10:53:15 AM 16730 97290 21137

1/15/2014 10:53:16 AM 15912 97290 21137

1/15/2014 10:53:17 AM 15018 97290 21137

1/15/2014 10:53:18 AM 15994 97290 21137

1/15/2014 10:53:19 AM 16538 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:53:20 AM 14214 97290 21137

1/15/2014 10:53:21 AM 13633 97290 21137

1/15/2014 10:53:22 AM 15618 97290 21137

1/15/2014 10:53:23 AM 15574 97290 21137

1/15/2014 10:53:24 AM 15233 97290 21137

1/15/2014 10:53:25 AM 16948 97290 21137

1/15/2014 10:53:26 AM 15907 97290 21137

1/15/2014 10:53:27 AM 15796 97290 21137

1/15/2014 10:53:28 AM 15799 97290 21137

1/15/2014 10:53:29 AM 15319 97290 21137

1/15/2014 10:53:30 AM 16190 97290 21137

1/15/2014 10:53:31 AM 14967 97290 21137

1/15/2014 10:53:32 AM 16432 97290 21137

1/15/2014 10:53:33 AM 13588 97290 21137

1/15/2014 10:53:34 AM 16417 97290 21137

1/15/2014 10:53:35 AM 13734 97290 21137

1/15/2014 10:53:36 AM 16003 97290 21137

1/15/2014 10:53:37 AM 15641 97290 21137

1/15/2014 10:53:38 AM 15640 97290 21137

1/15/2014 10:53:39 AM 16090 97290 21137

1/15/2014 10:53:40 AM 15662 97290 21137

1/15/2014 10:53:41 AM 15765 97290 21137

1/15/2014 10:53:42 AM 16211 97290 21137

1/15/2014 10:53:43 AM 16413 97290 21137

1/15/2014 10:53:44 AM 15473 97290 21137

1/15/2014 10:53:45 AM 17068 97290 21137

1/15/2014 10:53:46 AM 16057 97290 21137

1/15/2014 10:53:47 AM 15474 97290 21137

1/15/2014 10:53:48 AM 16168 97290 21137

1/15/2014 10:53:49 AM 16222 97290 21137

1/15/2014 10:53:50 AM 15215 97290 21137

1/15/2014 10:53:51 AM 16073 97290 21137

1/15/2014 10:53:52 AM 16138 97290 21137

1/15/2014 10:53:53 AM 14564 97290 21137

1/15/2014 10:53:54 AM 14891 97290 21137

1/15/2014 10:53:55 AM 14582 97290 21137

1/15/2014 10:53:56 AM 16335 97290 21137

1/15/2014 10:53:57 AM 15963 97290 21137

1/15/2014 10:53:58 AM 16801 97290 21137

1/15/2014 10:53:59 AM 17370 97290 21137

1/15/2014 10:54:00 AM 16522 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:54:01 AM 15830 97290 21137

1/15/2014 10:54:02 AM 17007 97290 21137

1/15/2014 10:54:03 AM 16192 97290 21137

1/15/2014 10:54:04 AM 15838 97290 21137

1/15/2014 10:54:05 AM 15419 97290 21137

1/15/2014 10:54:06 AM 15045 97290 21137

1/15/2014 10:54:07 AM 14651 97290 21137

1/15/2014 10:54:08 AM 14822 97290 21137

1/15/2014 10:54:09 AM 16485 97290 21137

1/15/2014 10:54:10 AM 13991 97290 21137

1/15/2014 10:54:11 AM 14988 97290 21137

1/15/2014 10:54:12 AM 14877 97290 21137

1/15/2014 10:54:13 AM 15989 97290 21137

1/15/2014 10:54:14 AM 14947 97290 21137

1/15/2014 10:54:15 AM 15136 97290 21137

1/15/2014 10:54:16 AM 14884 97290 21137

1/15/2014 10:54:17 AM 14311 97290 21137

1/15/2014 10:54:18 AM 15217 97290 21137

1/15/2014 10:54:19 AM 16344 97290 21137

1/15/2014 10:54:20 AM 15756 97290 21137

1/15/2014 10:54:21 AM 14829 97290 21137

1/15/2014 10:54:22 AM 15317 97290 21137

1/15/2014 10:54:23 AM 17809 97290 21137

1/15/2014 10:54:24 AM 17952 97290 21137

1/15/2014 10:54:25 AM 17538 97290 21137

1/15/2014 10:54:26 AM 14374 97290 21137

1/15/2014 10:54:27 AM 16013 97290 21137

1/15/2014 10:54:28 AM 15913 97290 21137

1/15/2014 10:54:29 AM 15528 97290 21137

1/15/2014 10:54:30 AM 14232 97290 21137

1/15/2014 10:54:31 AM 15048 97290 21137

1/15/2014 10:54:32 AM 14292 97290 21137

1/15/2014 10:54:33 AM 14763 97290 21137

1/15/2014 10:54:34 AM 13920 97290 21137

1/15/2014 10:54:35 AM 16620 97290 21137

1/15/2014 10:54:36 AM 15135 97290 21137

1/15/2014 10:54:37 AM 14823 97290 21137

1/15/2014 10:54:38 AM 15676 97290 21137

1/15/2014 10:54:39 AM 15409 97290 21137

1/15/2014 10:54:40 AM 15612 97290 21137

1/15/2014 10:54:41 AM 14823 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:54:42 AM 15765 97290 21137

1/15/2014 10:54:43 AM 15521 97290 21137

1/15/2014 10:54:44 AM 15550 97290 21137

1/15/2014 10:54:45 AM 17147 97290 21137

1/15/2014 10:54:46 AM 16226 97290 21137

1/15/2014 10:54:47 AM 16116 97290 21137

1/15/2014 10:54:48 AM 17559 97290 21137

1/15/2014 10:54:49 AM 16269 97290 21137

1/15/2014 10:54:50 AM 15467 97290 21137

1/15/2014 10:54:51 AM 14996 97290 21137

1/15/2014 10:54:52 AM 16439 97290 21137

1/15/2014 10:54:53 AM 15780 97290 21137

1/15/2014 10:54:54 AM 16965 97290 21137

1/15/2014 10:54:55 AM 15521 97290 21137

1/15/2014 10:54:56 AM 16210 97290 21137

1/15/2014 10:54:57 AM 15212 97290 21137

1/15/2014 10:54:58 AM 15023 97290 21137

1/15/2014 10:54:59 AM 15755 97290 21137

1/15/2014 10:55:00 AM 15429 97290 21137

1/15/2014 10:55:01 AM 17267 97290 21137

1/15/2014 10:55:02 AM 17246 97290 21137

1/15/2014 10:55:03 AM 15471 97290 21137

1/15/2014 10:55:04 AM 16498 97290 21137

1/15/2014 10:55:05 AM 15014 97290 21137

1/15/2014 10:55:06 AM 15633 97290 21137

1/15/2014 10:55:07 AM 15758 97290 21137

1/15/2014 10:55:08 AM 16239 97290 21137

1/15/2014 10:55:09 AM 15700 97290 21137

1/15/2014 10:55:10 AM 14965 97290 21137

1/15/2014 10:55:11 AM 15381 97290 21137

1/15/2014 10:55:12 AM 15875 97290 21137

1/15/2014 10:55:13 AM 16178 97290 21137

1/15/2014 10:55:14 AM 15594 97290 21137

1/15/2014 10:55:15 AM 16258 97290 21137

1/15/2014 10:55:16 AM 16094 97290 21137

1/15/2014 10:55:17 AM 16323 97290 21137

1/15/2014 10:55:18 AM 16860 97290 21137

1/15/2014 10:55:19 AM 17385 97290 21137

1/15/2014 10:55:20 AM 15836 97290 21137

1/15/2014 10:55:21 AM 16259 97290 21137

1/15/2014 10:55:22 AM 16575 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:55:23 AM 15273 97290 21137

1/15/2014 10:55:24 AM 14978 97290 21137

1/15/2014 10:55:25 AM 16434 97290 21137

1/15/2014 10:55:26 AM 15628 97290 21137

1/15/2014 10:55:27 AM 16057 97290 21137

1/15/2014 10:55:28 AM 15444 97290 21137

1/15/2014 10:55:29 AM 14631 97290 21137

1/15/2014 10:55:30 AM 16287 97290 21137

1/15/2014 10:55:31 AM 14242 97290 21137

1/15/2014 10:55:32 AM 13970 97290 21137

1/15/2014 10:55:33 AM 14322 97290 21137

1/15/2014 10:55:34 AM 16120 97290 21137

1/15/2014 10:55:35 AM 15430 97290 21137

1/15/2014 10:55:36 AM 16457 97290 21137

1/15/2014 10:55:37 AM 16354 97290 21137

1/15/2014 10:55:38 AM 14888 97290 21137

1/15/2014 10:55:39 AM 14522 97290 21137

1/15/2014 10:55:40 AM 17220 97290 21137

1/15/2014 10:55:41 AM 16125 97290 21137

1/15/2014 10:55:42 AM 14771 97290 21137

1/15/2014 10:55:43 AM 15213 97290 21137

1/15/2014 10:55:44 AM 14933 97290 21137

1/15/2014 10:55:45 AM 16723 97290 21137

1/15/2014 10:55:46 AM 15581 97290 21137

1/15/2014 10:55:47 AM 16315 97290 21137

1/15/2014 10:55:48 AM 15478 97290 21137

1/15/2014 10:55:49 AM 15419 97290 21137

1/15/2014 10:55:50 AM 17325 97290 21137

1/15/2014 10:55:51 AM 17261 97290 21137

1/15/2014 10:55:52 AM 16045 97290 21137

1/15/2014 10:55:53 AM 16521 97290 21137

1/15/2014 10:55:54 AM 15860 97290 21137

1/15/2014 10:55:55 AM 14885 97290 21137

1/15/2014 10:55:56 AM 16411 97290 21137

1/15/2014 10:55:57 AM 15922 97290 21137

1/15/2014 10:55:58 AM 14060 97290 21137

1/15/2014 10:55:59 AM 14075 97290 21137

1/15/2014 10:56:00 AM 14588 97290 21137

1/15/2014 10:56:01 AM 18107 97290 21137

1/15/2014 10:56:02 AM 16226 97290 21137

1/15/2014 10:56:03 AM 16116 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:56:04 AM 15819 97290 21137

1/15/2014 10:56:05 AM 15054 97290 21137

1/15/2014 10:56:06 AM 15507 97290 21137

1/15/2014 10:56:07 AM 16098 97290 21137

1/15/2014 10:56:08 AM 15214 97290 21137

1/15/2014 10:56:09 AM 15203 97290 21137

1/15/2014 10:56:10 AM 14481 97290 21137

1/15/2014 10:56:11 AM 14900 97290 21137

1/15/2014 10:56:12 AM 14525 97290 21137

1/15/2014 10:56:13 AM 14941 97290 21137

1/15/2014 10:56:14 AM 16425 97290 21137

1/15/2014 10:56:15 AM 16136 97290 21137

1/15/2014 10:56:16 AM 15944 97290 21137

1/15/2014 10:56:17 AM 15116 97290 21137

1/15/2014 10:56:18 AM 16739 97290 21137

1/15/2014 10:56:19 AM 15644 97290 21137

1/15/2014 10:56:20 AM 16061 97290 21137

1/15/2014 10:56:21 AM 15685 97290 21137

1/15/2014 10:56:22 AM 15531 97290 21137

1/15/2014 10:56:23 AM 15642 97290 21137

1/15/2014 10:56:24 AM 16690 97290 21137

1/15/2014 10:56:25 AM 17132 97290 21137

1/15/2014 10:56:26 AM 14663 97290 21137

1/15/2014 10:56:27 AM 13625 97290 21137

1/15/2014 10:56:28 AM 15796 97290 21137

1/15/2014 10:56:29 AM 14869 97290 21137

1/15/2014 10:56:30 AM 15447 97290 21137

1/15/2014 10:56:31 AM 15622 97290 21137

1/15/2014 10:56:32 AM 16205 97290 21137

1/15/2014 10:56:33 AM 15541 97290 21137

1/15/2014 10:56:34 AM 16155 97290 21137

1/15/2014 10:56:35 AM 16128 97290 21137

1/15/2014 10:56:36 AM 14622 97290 21137

1/15/2014 10:56:37 AM 14425 97290 21137

1/15/2014 10:56:38 AM 14256 97290 21137

1/15/2014 10:56:39 AM 15414 97290 21137

1/15/2014 10:56:40 AM 14833 97290 21137

1/15/2014 10:56:41 AM 15048 97290 21137

1/15/2014 10:56:42 AM 16032 97290 21137

1/15/2014 10:56:43 AM 17088 97290 21137

1/15/2014 10:56:44 AM 16572 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:56:45 AM 16683 97290 21137

1/15/2014 10:56:46 AM 15810 97290 21137

1/15/2014 10:56:47 AM 15622 97290 21137

1/15/2014 10:56:48 AM 15215 97290 21137

1/15/2014 10:56:49 AM 15924 97290 21137

1/15/2014 10:56:50 AM 15081 97290 21137

1/15/2014 10:56:51 AM 16250 97290 21137

1/15/2014 10:56:52 AM 15072 97290 21137

1/15/2014 10:56:53 AM 15438 97290 21137

1/15/2014 10:56:54 AM 15829 97290 21137

1/15/2014 10:56:55 AM 15927 97290 21137

1/15/2014 10:56:56 AM 14842 97290 21137

1/15/2014 10:56:57 AM 16790 97290 21137

1/15/2014 10:56:58 AM 17757 97290 21137

1/15/2014 10:56:59 AM 16859 97290 21137

1/15/2014 10:57:00 AM 13905 97290 21137

1/15/2014 10:57:01 AM 15296 97290 21137

1/15/2014 10:57:02 AM 15254 97290 21137

1/15/2014 10:57:03 AM 16683 97290 21137

1/15/2014 10:57:04 AM 16590 97290 21137

1/15/2014 10:57:05 AM 16117 97290 21137

1/15/2014 10:57:06 AM 15729 97290 21137

1/15/2014 10:57:07 AM 16382 97290 21137

1/15/2014 10:57:08 AM 15435 97290 21137

1/15/2014 10:57:09 AM 14568 97290 21137

1/15/2014 10:57:10 AM 15072 97290 21137

1/15/2014 10:57:11 AM 16008 97290 21137

1/15/2014 10:57:12 AM 16752 97290 21137

1/15/2014 10:57:13 AM 15468 97290 21137

1/15/2014 10:57:14 AM 14757 97290 21137

1/15/2014 10:57:15 AM 16889 97290 21137

1/15/2014 10:57:16 AM 14152 97290 21137

1/15/2014 10:57:17 AM 15268 97290 21137

1/15/2014 10:57:18 AM 15877 97290 21137

1/15/2014 10:57:19 AM 14739 97290 21137

1/15/2014 10:57:20 AM 13674 97290 21137

1/15/2014 10:57:21 AM 16678 97290 21137

1/15/2014 10:57:22 AM 15359 97290 21137

1/15/2014 10:57:23 AM 16380 97290 21137

1/15/2014 10:57:24 AM 16305 97290 21137

1/15/2014 10:57:25 AM 15206 97290 21137

Page 189 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:57:26 AM 16641 97290 21137

1/15/2014 10:57:27 AM 16490 97290 21137

1/15/2014 10:57:28 AM 16992 97290 21137

1/15/2014 10:57:29 AM 15258 97290 21137

1/15/2014 10:57:30 AM 16084 97290 21137

1/15/2014 10:57:31 AM 15481 97290 21137

1/15/2014 10:57:32 AM 15330 97290 21137

1/15/2014 10:57:33 AM 14482 97290 21137

1/15/2014 10:57:34 AM 15410 97290 21137

1/15/2014 10:57:35 AM 15522 97290 21137

1/15/2014 10:57:36 AM 15460 97290 21137

1/15/2014 10:57:37 AM 15775 97290 21137

1/15/2014 10:57:38 AM 15193 97290 21137

1/15/2014 10:57:39 AM 16128 97290 21137

1/15/2014 10:57:40 AM 16932 97290 21137

1/15/2014 10:57:41 AM 15423 97290 21137

1/15/2014 10:57:42 AM 15975 97290 21137

1/15/2014 10:57:43 AM 14673 97290 21137

1/15/2014 10:57:44 AM 15578 97290 21137

1/15/2014 10:57:45 AM 15804 97290 21137

1/15/2014 10:57:46 AM 16101 97290 21137

1/15/2014 10:57:47 AM 16715 97290 21137

1/15/2014 10:57:48 AM 16478 97290 21137

1/15/2014 10:57:49 AM 16899 97290 21137

1/15/2014 10:57:50 AM 15835 97290 21137

1/15/2014 10:57:51 AM 14938 97290 21137

1/15/2014 10:57:52 AM 13724 97290 21137

1/15/2014 10:57:53 AM 16241 97290 21137

1/15/2014 10:57:54 AM 17170 97290 21137

1/15/2014 10:57:55 AM 18032 97290 21137

1/15/2014 10:57:56 AM 16778 97290 21137

1/15/2014 10:57:57 AM 15474 97290 21137

1/15/2014 10:57:58 AM 16048 97290 21137

1/15/2014 10:57:59 AM 15322 97290 21137

1/15/2014 10:58:00 AM 14960 97290 21137

1/15/2014 10:58:01 AM 15140 97290 21137

1/15/2014 10:58:02 AM 16085 97290 21137

1/15/2014 10:58:03 AM 15721 97290 21137

1/15/2014 10:58:04 AM 16200 97290 21137

1/15/2014 10:58:05 AM 16290 97290 21137

1/15/2014 10:58:06 AM 15742 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:58:07 AM 15245 97290 21137

1/15/2014 10:58:08 AM 14671 97290 21137

1/15/2014 10:58:09 AM 13627 97290 21137

1/15/2014 10:58:10 AM 14297 97290 21137

1/15/2014 10:58:11 AM 13594 97290 21137

1/15/2014 10:58:12 AM 14138 97290 21137

1/15/2014 10:58:13 AM 13794 97290 21137

1/15/2014 10:58:14 AM 16258 97290 21137

1/15/2014 10:58:15 AM 14444 97290 21137

1/15/2014 10:58:16 AM 14471 97290 21137

1/15/2014 10:58:17 AM 16307 97290 21137

1/15/2014 10:58:18 AM 14366 97290 21137

1/15/2014 10:58:19 AM 14001 97290 21137

1/15/2014 10:58:20 AM 15560 97290 21137

1/15/2014 10:58:21 AM 14690 97290 21137

1/15/2014 10:58:22 AM 15102 97290 21137

1/15/2014 10:58:23 AM 15835 97290 21137

1/15/2014 10:58:24 AM 16139 97290 21137

1/15/2014 10:58:25 AM 15794 97290 21137

1/15/2014 10:58:26 AM 14388 97290 21137

1/15/2014 10:58:27 AM 15147 97290 21137

1/15/2014 10:58:28 AM 15666 97290 21137

1/15/2014 10:58:29 AM 15196 97290 21137

1/15/2014 10:58:30 AM 14389 97290 21137

1/15/2014 10:58:31 AM 15447 97290 21137

1/15/2014 10:58:32 AM 14992 97290 21137

1/15/2014 10:58:33 AM 16018 97290 21137

1/15/2014 10:58:34 AM 16994 97290 21137

1/15/2014 10:58:35 AM 16698 97290 21137

1/15/2014 10:58:36 AM 15724 97290 21137

1/15/2014 10:58:37 AM 15811 97290 21137

1/15/2014 10:58:38 AM 15412 97290 21137

1/15/2014 10:58:39 AM 15163 97290 21137

1/15/2014 10:58:40 AM 14831 97290 21137

1/15/2014 10:58:41 AM 15257 97290 21137

1/15/2014 10:58:42 AM 14734 97290 21137

1/15/2014 10:58:43 AM 14843 97290 21137

1/15/2014 10:58:44 AM 15111 97290 21137

1/15/2014 10:58:45 AM 16947 97290 21137

1/15/2014 10:58:46 AM 15247 97290 21137

1/15/2014 10:58:47 AM 15781 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 10:58:48 AM 16785 97290 21137

1/15/2014 10:58:49 AM 16406 97290 21137

1/15/2014 10:58:50 AM 14361 97290 21137

1/15/2014 10:58:51 AM 15140 97290 21137

1/15/2014 10:58:52 AM 15605 97290 21137

1/15/2014 10:58:53 AM 17221 97290 21137

1/15/2014 10:58:54 AM 16575 97290 21137

1/15/2014 10:58:55 AM 15873 97290 21137

1/15/2014 10:58:56 AM 15488 97290 21137

1/15/2014 10:58:57 AM 16142 97290 21137

1/15/2014 10:58:58 AM 14925 97290 21137

1/15/2014 10:58:59 AM 15371 97290 21137

1/15/2014 10:59:00 AM 16413 97290 21137

1/15/2014 10:59:01 AM 15743 97290 21137

1/15/2014 10:59:02 AM 15551 97290 21137

1/15/2014 10:59:03 AM 15699 97290 21137

1/15/2014 10:59:04 AM 14364 97290 21137

1/15/2014 10:59:05 AM 15351 97290 21137

1/15/2014 10:59:06 AM 16017 97290 21137

1/15/2014 10:59:07 AM 17084 97290 21137

1/15/2014 10:59:08 AM 17141 97290 21137

1/15/2014 10:59:47 AM 15550 97290 21137

1/15/2014 10:59:48 AM 16967 97290 21137

1/15/2014 10:59:49 AM 15971 97290 21137

1/15/2014 10:59:50 AM 16353 97290 21137

1/15/2014 10:59:51 AM 16328 97290 21137

1/15/2014 10:59:52 AM 15482 97290 21137

1/15/2014 10:59:53 AM 14520 97290 21137

1/15/2014 10:59:54 AM 15180 97290 21137

1/15/2014 10:59:55 AM 17115 97290 21137

1/15/2014 10:59:56 AM 15768 97290 21137

1/15/2014 10:59:57 AM 14952 97290 21137

1/15/2014 10:59:58 AM 14478 97290 21137

1/15/2014 10:59:59 AM 15289 97290 21137

1/15/2014 11:00:00 AM 14652 97290 21137

1/15/2014 11:00:01 AM 14913 97290 21137

1/15/2014 11:00:02 AM 15278 97290 21137

1/15/2014 11:00:03 AM 15429 97290 21137

1/15/2014 11:00:04 AM 15017 97290 21137

1/15/2014 11:00:05 AM 15904 97290 21137

1/15/2014 11:00:06 AM 14686 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:00:07 AM 15941 97290 21137

1/15/2014 11:00:08 AM 14755 97290 21137

1/15/2014 11:00:09 AM 15419 97290 21137

1/15/2014 11:00:10 AM 14264 97290 21137

1/15/2014 11:00:11 AM 15476 97290 21137

1/15/2014 11:00:12 AM 14999 97290 21137

1/15/2014 11:00:13 AM 14879 97290 21137

1/15/2014 11:00:14 AM 13350 97290 21137

1/15/2014 11:00:15 AM 14467 97290 21137

1/15/2014 11:00:16 AM 15106 97290 21137

1/15/2014 11:00:17 AM 15776 97290 21137

1/15/2014 11:00:18 AM 13964 97290 21137

1/15/2014 11:00:19 AM 15431 97290 21137

1/15/2014 11:00:20 AM 15617 97290 21137

1/15/2014 11:00:21 AM 15664 97290 21137

1/15/2014 11:00:22 AM 14716 97290 21137

1/15/2014 11:00:23 AM 16189 97290 21137

1/15/2014 11:00:24 AM 16017 97290 21137

1/15/2014 11:00:25 AM 15554 97290 21137

1/15/2014 11:00:26 AM 15678 97290 21137

1/15/2014 11:00:27 AM 15529 97290 21137

1/15/2014 11:00:28 AM 14682 97290 21137

1/15/2014 11:00:29 AM 13750 97290 21137

1/15/2014 11:00:30 AM 13247 97290 21137

1/15/2014 11:00:31 AM 13391 97290 21137

1/15/2014 11:00:32 AM 15138 97290 21137

1/15/2014 11:00:33 AM 14524 97290 21137

1/15/2014 11:00:34 AM 15181 97290 21137

1/15/2014 11:00:35 AM 14715 97290 21137

1/15/2014 11:00:36 AM 15378 97290 21137

1/15/2014 11:00:37 AM 14764 97290 21137

1/15/2014 11:00:38 AM 14701 97290 21137

1/15/2014 11:00:39 AM 15045 97290 21137

1/15/2014 11:00:40 AM 16181 97290 21137

1/15/2014 11:00:41 AM 14635 97290 21137

1/15/2014 11:00:42 AM 14219 97290 21137

1/15/2014 11:00:43 AM 16844 97290 21137

1/15/2014 11:00:44 AM 15221 97290 21137

1/15/2014 11:00:45 AM 16285 97290 21137

1/15/2014 11:00:46 AM 16071 97290 21137

1/15/2014 11:00:47 AM 16527 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:00:48 AM 15472 97290 21137

1/15/2014 11:00:49 AM 14968 97290 21137

1/15/2014 11:00:50 AM 15442 97290 21137

1/15/2014 11:00:51 AM 13820 97290 21137

1/15/2014 11:00:52 AM 14885 97290 21137

1/15/2014 11:00:53 AM 16921 97290 21137

1/15/2014 11:00:54 AM 16530 97290 21137

1/15/2014 11:00:55 AM 16102 97290 21137

1/15/2014 11:00:56 AM 14255 97290 21137

1/15/2014 11:00:57 AM 16044 97290 21137

1/15/2014 11:00:58 AM 14121 97290 21137

1/15/2014 11:00:59 AM 15200 97290 21137

1/15/2014 11:01:00 AM 17120 97290 21137

1/15/2014 11:01:01 AM 14180 97290 21137

1/15/2014 11:01:02 AM 14615 97290 21137

1/15/2014 11:01:03 AM 14933 97290 21137

1/15/2014 11:01:04 AM 16963 97290 21137

1/15/2014 11:01:05 AM 16811 97290 21137

1/15/2014 11:01:06 AM 16802 97290 21137

1/15/2014 11:01:07 AM 16710 97290 21137

1/15/2014 11:01:08 AM 18367 97290 21137

1/15/2014 11:01:09 AM 15902 97290 21137

1/15/2014 11:01:10 AM 15735 97290 21137

1/15/2014 11:01:11 AM 14733 97290 21137

1/15/2014 11:01:12 AM 16283 97290 21137

1/15/2014 11:01:13 AM 15261 97290 21137

1/15/2014 11:01:14 AM 14165 97290 21137

1/15/2014 11:01:15 AM 16171 97290 21137

1/15/2014 11:01:16 AM 15442 97290 21137

1/15/2014 11:01:17 AM 15350 97290 21137

1/15/2014 11:01:18 AM 15717 97290 21137

1/15/2014 11:01:19 AM 15959 97290 21137

1/15/2014 11:01:20 AM 15600 97290 21137

1/15/2014 11:03:18 AM 14859 97290 21137

1/15/2014 11:03:19 AM 15834 97290 21137

1/15/2014 11:03:20 AM 15718 97290 21137

1/15/2014 11:03:21 AM 16079 97290 21137

1/15/2014 11:03:22 AM 15270 97290 21137

1/15/2014 11:03:23 AM 15157 97290 21137

1/15/2014 11:03:24 AM 16659 97290 21137

1/15/2014 11:03:25 AM 16764 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:03:26 AM 15771 97290 21137

1/15/2014 11:03:27 AM 15282 97290 21137

1/15/2014 11:03:28 AM 15400 97290 21137

1/15/2014 11:03:29 AM 16540 97290 21137

1/15/2014 11:03:30 AM 17215 97290 21137

1/15/2014 11:03:31 AM 16273 97290 21137

1/15/2014 11:03:32 AM 16638 97290 21137

1/15/2014 11:03:33 AM 17779 97290 21137

1/15/2014 11:03:34 AM 16564 97290 21137

1/15/2014 11:03:35 AM 16081 97290 21137

1/15/2014 11:05:25 AM 17258 97290 21137

1/15/2014 11:05:26 AM 17454 97290 21137

1/15/2014 11:05:27 AM 16423 97290 21137

1/15/2014 11:05:28 AM 17066 97290 21137

1/15/2014 11:05:29 AM 15786 97290 21137

1/15/2014 11:05:30 AM 16966 97290 21137

1/15/2014 11:05:31 AM 15911 97290 21137

1/15/2014 11:05:32 AM 16188 97290 21137

1/15/2014 11:05:33 AM 15507 97290 21137

1/15/2014 11:05:34 AM 16116 97290 21137

1/15/2014 11:05:35 AM 15729 97290 21137

1/15/2014 11:05:36 AM 17522 97290 21137

1/15/2014 11:05:37 AM 15330 97290 21137

1/15/2014 11:05:38 AM 16552 97290 21137

1/15/2014 11:05:39 AM 16798 97290 21137

1/15/2014 11:05:40 AM 15179 97290 21137

1/15/2014 11:05:41 AM 17055 97290 21137

1/15/2014 11:05:42 AM 15633 97290 21137

1/15/2014 11:05:43 AM 15278 97290 21137

1/15/2014 11:05:44 AM 17919 97290 21137

1/15/2014 11:05:45 AM 17860 97290 21137

1/15/2014 11:05:46 AM 17455 97290 21137

1/15/2014 11:05:47 AM 17623 97290 21137

1/15/2014 11:05:48 AM 17816 97290 21137

1/15/2014 11:05:49 AM 18044 97290 21137

1/15/2014 11:05:50 AM 17021 97290 21137

1/15/2014 11:05:51 AM 17725 97290 21137

1/15/2014 11:05:52 AM 17421 97290 21137

1/15/2014 11:05:53 AM 17345 97290 21137

1/15/2014 11:05:54 AM 17506 97290 21137

1/15/2014 11:05:55 AM 17546 97290 21137

Page 195 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:05:56 AM 17016 97290 21137

1/15/2014 11:05:57 AM 18264 97290 21137

1/15/2014 11:05:58 AM 16866 97290 21137

1/15/2014 11:05:59 AM 16696 97290 21137

1/15/2014 11:06:00 AM 16804 97290 21137

1/15/2014 11:06:01 AM 17371 97290 21137

1/15/2014 11:06:02 AM 18292 97290 21137

1/15/2014 11:06:03 AM 18823 97290 21137

1/15/2014 11:06:04 AM 18956 97290 21137

1/15/2014 11:06:05 AM 18269 97290 21137

1/15/2014 11:06:06 AM 16927 97290 21137

1/15/2014 11:06:07 AM 19441 97290 21137

1/15/2014 11:06:08 AM 18150 97290 21137

1/15/2014 11:06:09 AM 17977 97290 21137

1/15/2014 11:06:10 AM 16704 97290 21137

1/15/2014 11:06:11 AM 18366 97290 21137

1/15/2014 11:06:12 AM 17701 97290 21137

1/15/2014 11:06:13 AM 17415 97290 21137

1/15/2014 11:06:14 AM 17523 97290 21137

1/15/2014 11:06:15 AM 18121 97290 21137

1/15/2014 11:06:16 AM 18300 97290 21137

1/15/2014 11:06:17 AM 18525 97290 21137

1/15/2014 11:06:18 AM 17501 97290 21137

1/15/2014 11:06:19 AM 18385 97290 21137

1/15/2014 11:06:20 AM 18936 97290 21137

1/15/2014 11:06:21 AM 17514 97290 21137

1/15/2014 11:06:22 AM 18358 97290 21137

1/15/2014 11:06:23 AM 19109 97290 21137

1/15/2014 11:06:24 AM 17077 97290 21137

1/15/2014 11:06:25 AM 16869 97290 21137

1/15/2014 11:06:26 AM 16157 97290 21137

1/15/2014 11:06:27 AM 16159 97290 21137

1/15/2014 11:06:28 AM 16699 97290 21137

1/15/2014 11:06:29 AM 14855 97290 21137

1/15/2014 11:06:30 AM 15443 97290 21137

1/15/2014 11:06:31 AM 13401 97290 21137

1/15/2014 11:06:32 AM 15740 97290 21137

1/15/2014 11:06:33 AM 14105 97290 21137

1/15/2014 11:06:34 AM 15166 97290 21137

1/15/2014 11:06:35 AM 14621 97290 21137

1/15/2014 11:06:36 AM 13585 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:06:37 AM 13746 97290 21137

1/15/2014 11:06:38 AM 14806 97290 21137

1/15/2014 11:06:39 AM 14411 97290 21137

1/15/2014 11:06:40 AM 14433 97290 21137

1/15/2014 11:06:41 AM 14438 97290 21137

1/15/2014 11:06:42 AM 16029 97290 21137

1/15/2014 11:06:43 AM 14747 97290 21137

1/15/2014 11:06:44 AM 15476 97290 21137

1/15/2014 11:06:45 AM 16229 97290 21137

1/15/2014 11:06:46 AM 15727 97290 21137

1/15/2014 11:06:47 AM 14821 97290 21137

1/15/2014 11:06:48 AM 14865 97290 21137

1/15/2014 11:06:49 AM 15206 97290 21137

1/15/2014 11:06:50 AM 16071 97290 21137

1/15/2014 11:06:51 AM 15928 97290 21137

1/15/2014 11:06:52 AM 15712 97290 21137

1/15/2014 11:06:53 AM 15898 97290 21137

1/15/2014 11:06:54 AM 15404 97290 21137

1/15/2014 11:06:55 AM 16871 97290 21137

1/15/2014 11:06:56 AM 14357 97290 21137

1/15/2014 11:06:57 AM 15889 97290 21137

1/15/2014 11:06:58 AM 17712 97290 21137

1/15/2014 11:06:59 AM 16038 97290 21137

1/15/2014 11:07:00 AM 13939 97290 21137

1/15/2014 11:07:01 AM 15934 97290 21137

1/15/2014 11:07:02 AM 16973 97290 21137

1/15/2014 11:07:03 AM 15283 97290 21137

1/15/2014 11:07:04 AM 16511 97290 21137

1/15/2014 11:07:05 AM 15557 97290 21137

1/15/2014 11:07:06 AM 15949 97290 21137

1/15/2014 11:07:07 AM 15807 97290 21137

1/15/2014 11:07:08 AM 15022 97290 21137

1/15/2014 11:07:09 AM 16235 97290 21137

1/15/2014 11:07:10 AM 16748 97290 21137

1/15/2014 11:07:11 AM 15047 97290 21137

1/15/2014 11:07:12 AM 14711 97290 21137

1/15/2014 11:07:13 AM 14418 97290 21137

1/15/2014 11:07:14 AM 14494 97290 21137

1/15/2014 11:07:15 AM 13763 97290 21137

1/15/2014 11:07:16 AM 17121 97290 21137

1/15/2014 11:07:17 AM 15560 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:07:18 AM 16820 97290 21137

1/15/2014 11:07:19 AM 16445 97290 21137

1/15/2014 11:07:20 AM 15571 97290 21137

1/15/2014 11:07:21 AM 14632 97290 21137

1/15/2014 11:07:22 AM 17488 97290 21137

1/15/2014 11:07:23 AM 14542 97290 21137

1/15/2014 11:07:24 AM 14765 97290 21137

1/15/2014 11:07:25 AM 13111 97290 21137

1/15/2014 11:07:26 AM 14977 97290 21137

1/15/2014 11:07:27 AM 16074 97290 21137

1/15/2014 11:07:28 AM 15088 97290 21137

1/15/2014 11:07:29 AM 16162 97290 21137

1/15/2014 11:07:30 AM 17990 97290 21137

1/15/2014 11:07:31 AM 15627 97290 21137

1/15/2014 11:07:32 AM 14707 97290 21137

1/15/2014 11:07:33 AM 15706 97290 21137

1/15/2014 11:07:34 AM 16556 97290 21137

1/15/2014 11:07:35 AM 15779 97290 21137

1/15/2014 11:07:36 AM 16095 97290 21137

1/15/2014 11:07:37 AM 15063 97290 21137

1/15/2014 11:07:38 AM 14565 97290 21137

1/15/2014 11:07:39 AM 15761 97290 21137

1/15/2014 11:07:40 AM 15070 97290 21137

1/15/2014 11:07:41 AM 14447 97290 21137

1/15/2014 11:07:42 AM 14381 97290 21137

1/15/2014 11:07:43 AM 13945 97290 21137

1/15/2014 11:07:44 AM 14796 97290 21137

1/15/2014 11:07:45 AM 16269 97290 21137

1/15/2014 11:07:46 AM 15767 97290 21137

1/15/2014 11:07:47 AM 13571 97290 21137

1/15/2014 11:07:48 AM 17283 97290 21137

1/15/2014 11:07:49 AM 16380 97290 21137

1/15/2014 11:07:50 AM 18315 97290 21137

1/15/2014 11:07:51 AM 15708 97290 21137

1/15/2014 11:07:52 AM 16017 97290 21137

1/15/2014 11:07:53 AM 16754 97290 21137

1/15/2014 11:07:54 AM 17208 97290 21137

1/15/2014 11:07:55 AM 17082 97290 21137

1/15/2014 11:07:56 AM 16690 97290 21137

1/15/2014 11:07:57 AM 17612 97290 21137

1/15/2014 11:07:58 AM 15803 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:07:59 AM 16910 97290 21137

1/15/2014 11:08:00 AM 18777 97290 21137

1/15/2014 11:08:01 AM 15524 97290 21137

1/15/2014 11:08:02 AM 14801 97290 21137

1/15/2014 11:08:03 AM 14230 97290 21137

1/15/2014 11:08:04 AM 14507 97290 21137

1/15/2014 11:08:05 AM 14816 97290 21137

1/15/2014 11:08:06 AM 15464 97290 21137

1/15/2014 11:08:07 AM 14216 97290 21137

1/15/2014 11:08:08 AM 13784 97290 21137

1/15/2014 11:08:09 AM 15836 97290 21137

1/15/2014 11:08:10 AM 14219 97290 21137

1/15/2014 11:08:11 AM 15074 97290 21137

1/15/2014 11:08:12 AM 17148 97290 21137

1/15/2014 11:08:13 AM 16977 97290 21137

1/15/2014 11:08:14 AM 15614 97290 21137

1/15/2014 11:08:15 AM 15513 97290 21137

1/15/2014 11:08:16 AM 16358 97290 21137

1/15/2014 11:08:17 AM 15429 97290 21137

1/15/2014 11:08:18 AM 16967 97290 21137

1/15/2014 11:08:19 AM 17231 97290 21137

1/15/2014 11:08:20 AM 16938 97290 21137

1/15/2014 11:08:21 AM 16684 97290 21137

1/15/2014 11:08:22 AM 17731 97290 21137

1/15/2014 11:08:23 AM 16192 97290 21137

1/15/2014 11:08:24 AM 15208 97290 21137

1/15/2014 11:08:25 AM 18562 97290 21137

1/15/2014 11:08:26 AM 17210 97290 21137

1/15/2014 11:08:27 AM 14862 97290 21137

1/15/2014 11:08:28 AM 15235 97290 21137

1/15/2014 11:08:29 AM 16709 97290 21137

1/15/2014 11:08:30 AM 17167 97290 21137

1/15/2014 11:08:31 AM 16351 97290 21137

1/15/2014 11:08:32 AM 16807 97290 21137

1/15/2014 11:08:33 AM 16592 97290 21137

1/15/2014 11:08:34 AM 16718 97290 21137

1/15/2014 11:08:35 AM 16929 97290 21137

1/15/2014 11:08:36 AM 16562 97290 21137

1/15/2014 11:08:37 AM 16500 97290 21137

1/15/2014 11:08:38 AM 15705 97290 21137

1/15/2014 11:09:01 AM 15440 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:09:02 AM 14210 97290 21137

1/15/2014 11:09:03 AM 15402 97290 21137

1/15/2014 11:09:04 AM 16840 97290 21137

1/15/2014 11:09:05 AM 17020 97290 21137

1/15/2014 11:09:06 AM 15625 97290 21137

1/15/2014 11:09:07 AM 17736 97290 21137

1/15/2014 11:09:08 AM 17304 97290 21137

1/15/2014 11:09:09 AM 16506 97290 21137

1/15/2014 11:09:10 AM 14986 97290 21137

1/15/2014 11:09:11 AM 16316 97290 21137

1/15/2014 11:09:12 AM 15658 97290 21137

1/15/2014 11:09:13 AM 15667 97290 21137

1/15/2014 11:09:14 AM 16006 97290 21137

1/15/2014 11:09:15 AM 15641 97290 21137

1/15/2014 11:09:16 AM 15940 97290 21137

1/15/2014 11:09:17 AM 15595 97290 21137

1/15/2014 11:09:18 AM 15448 97290 21137

1/15/2014 11:09:19 AM 15712 97290 21137

1/15/2014 11:09:20 AM 16228 97290 21137

1/15/2014 11:09:21 AM 15667 97290 21137

1/15/2014 11:09:22 AM 16306 97290 21137

1/15/2014 11:09:23 AM 15986 97290 21137

1/15/2014 11:09:24 AM 16086 97290 21137

1/15/2014 11:09:25 AM 16261 97290 21137

1/15/2014 11:09:26 AM 15825 97290 21137

1/15/2014 11:09:27 AM 17306 97290 21137

1/15/2014 11:09:28 AM 17256 97290 21137

1/15/2014 11:09:29 AM 17154 97290 21137

1/15/2014 11:09:30 AM 16558 97290 21137

1/15/2014 11:09:31 AM 14609 97290 21137

1/15/2014 11:09:32 AM 16042 97290 21137

1/15/2014 11:09:33 AM 16640 97290 21137

1/15/2014 11:09:34 AM 15710 97290 21137

1/15/2014 11:09:35 AM 16077 97290 21137

1/15/2014 11:09:36 AM 13949 97290 21137

1/15/2014 11:09:37 AM 14737 97290 21137

1/15/2014 11:09:38 AM 15714 97290 21137

1/15/2014 11:09:39 AM 16378 97290 21137

1/15/2014 11:09:40 AM 16544 97290 21137

1/15/2014 11:09:41 AM 16346 97290 21137

1/15/2014 11:09:42 AM 16296 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:09:43 AM 15084 97290 21137

1/15/2014 11:09:44 AM 16131 97290 21137

1/15/2014 11:09:45 AM 14982 97290 21137

1/15/2014 11:09:46 AM 14545 97290 21137

1/15/2014 11:09:47 AM 16986 97290 21137

1/15/2014 11:09:48 AM 16726 97290 21137

1/15/2014 11:09:49 AM 16541 97290 21137

1/15/2014 11:09:50 AM 14035 97290 21137

1/15/2014 11:09:51 AM 16259 97290 21137

1/15/2014 11:09:52 AM 15074 97290 21137

1/15/2014 11:09:53 AM 16278 97290 21137

1/15/2014 11:09:54 AM 15259 97290 21137

1/15/2014 11:09:55 AM 15274 97290 21137

1/15/2014 11:09:56 AM 16118 97290 21137

1/15/2014 11:09:57 AM 16449 97290 21137

1/15/2014 11:09:58 AM 14822 97290 21137

1/15/2014 11:09:59 AM 13995 97290 21137

1/15/2014 11:10:00 AM 13488 97290 21137

1/15/2014 11:10:01 AM 15132 97290 21137

1/15/2014 11:10:02 AM 14643 97290 21137

1/15/2014 11:10:03 AM 13290 97290 21137

1/15/2014 11:10:04 AM 12802 97290 21137

1/15/2014 11:10:05 AM 14810 97290 21137

1/15/2014 11:10:06 AM 14022 97290 21137

1/15/2014 11:10:07 AM 13915 97290 21137

1/15/2014 11:10:08 AM 16139 97290 21137

1/15/2014 11:10:09 AM 16484 97290 21137

1/15/2014 11:10:10 AM 14981 97290 21137

1/15/2014 11:10:11 AM 15205 97290 21137

1/15/2014 11:10:12 AM 15201 97290 21137

1/15/2014 11:10:13 AM 15590 97290 21137

1/15/2014 11:10:14 AM 14577 97290 21137

1/15/2014 11:10:15 AM 14834 97290 21137

1/15/2014 11:10:16 AM 14628 97290 21137

1/15/2014 11:10:17 AM 14967 97290 21137

1/15/2014 11:10:18 AM 15441 97290 21137

1/15/2014 11:10:19 AM 15020 97290 21137

1/15/2014 11:10:20 AM 15545 97290 21137

1/15/2014 11:10:21 AM 13906 97290 21137

1/15/2014 11:10:22 AM 15266 97290 21137

1/15/2014 11:10:23 AM 15846 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:10:24 AM 15421 97290 21137

1/15/2014 11:10:25 AM 16335 97290 21137

1/15/2014 11:10:26 AM 15783 97290 21137

1/15/2014 11:10:27 AM 15286 97290 21137

1/15/2014 11:10:28 AM 14411 97290 21137

1/15/2014 11:10:29 AM 14433 97290 21137

1/15/2014 11:10:30 AM 16088 97290 21137

1/15/2014 11:10:31 AM 15302 97290 21137

1/15/2014 11:10:32 AM 16215 97290 21137

1/15/2014 11:10:33 AM 14883 97290 21137

1/15/2014 11:10:34 AM 14881 97290 21137

1/15/2014 11:10:35 AM 14820 97290 21137

1/15/2014 11:10:36 AM 15045 97290 21137

1/15/2014 11:10:37 AM 16541 97290 21137

1/15/2014 11:10:38 AM 14275 97290 21137

1/15/2014 11:10:39 AM 14339 97290 21137

1/15/2014 11:10:40 AM 14684 97290 21137

1/15/2014 11:10:41 AM 15041 97290 21137

1/15/2014 11:10:42 AM 16060 97290 21137

1/15/2014 11:10:43 AM 16315 97290 21137

1/15/2014 11:10:44 AM 15868 97290 21137

1/15/2014 11:10:45 AM 15457 97290 21137

1/15/2014 11:10:46 AM 16284 97290 21137

1/15/2014 11:10:47 AM 14121 97290 21137

1/15/2014 11:10:48 AM 13130 97290 21137

1/15/2014 11:10:49 AM 16242 97290 21137

1/15/2014 11:10:50 AM 16840 97290 21137

1/15/2014 11:10:51 AM 16750 97290 21137

1/15/2014 11:10:52 AM 14717 97290 21137

1/15/2014 11:10:53 AM 15379 97290 21137

1/15/2014 11:10:54 AM 15904 97290 21137

1/15/2014 11:10:55 AM 16996 97290 21137

1/15/2014 11:10:56 AM 17719 97290 21137

1/15/2014 11:10:57 AM 17059 97290 21137

1/15/2014 11:10:58 AM 17585 97290 21137

1/15/2014 11:10:59 AM 16786 97290 21137

1/15/2014 11:11:00 AM 15356 97290 21137

1/15/2014 11:11:01 AM 15389 97290 21137

1/15/2014 11:11:02 AM 18667 97290 21137

1/15/2014 11:11:03 AM 18256 97290 21137

1/15/2014 11:11:04 AM 17494 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:11:05 AM 17843 97290 21137

1/15/2014 11:11:06 AM 17871 97290 21137

1/15/2014 11:11:07 AM 16377 97290 21137

1/15/2014 11:11:08 AM 17414 97290 21137

1/15/2014 11:11:09 AM 17043 97290 21137

1/15/2014 11:11:10 AM 17940 97290 21137

1/15/2014 11:11:11 AM 17235 97290 21137

1/15/2014 11:11:12 AM 18258 97290 21137

1/15/2014 11:11:13 AM 18874 97290 21137

1/15/2014 11:11:14 AM 18248 97290 21137

1/15/2014 11:11:15 AM 18002 97290 21137

1/15/2014 11:11:16 AM 17460 97290 21137

1/15/2014 11:11:17 AM 18675 97290 21137

1/15/2014 11:11:18 AM 17808 97290 21137

1/15/2014 11:11:19 AM 16632 97290 21137

1/15/2014 11:11:20 AM 17238 97290 21137

1/15/2014 11:11:21 AM 18199 97290 21137

1/15/2014 11:11:22 AM 17509 97290 21137

1/15/2014 11:11:23 AM 19347 97290 21137

1/15/2014 11:11:24 AM 18547 97290 21137

1/15/2014 11:11:25 AM 17986 97290 21137

1/15/2014 11:11:26 AM 16706 97290 21137

1/15/2014 11:11:27 AM 18636 97290 21137

1/15/2014 11:11:28 AM 18789 97290 21137

1/15/2014 11:11:29 AM 18497 97290 21137

1/15/2014 11:11:30 AM 18484 97290 21137

1/15/2014 11:11:31 AM 18841 97290 21137

1/15/2014 11:11:32 AM 16740 97290 21137

1/15/2014 11:11:33 AM 17205 97290 21137

1/15/2014 11:11:34 AM 17201 97290 21137

1/15/2014 11:11:35 AM 16240 97290 21137

1/15/2014 11:11:36 AM 17950 97290 21137

1/15/2014 11:11:37 AM 17597 97290 21137

1/15/2014 11:11:38 AM 18319 97290 21137

1/15/2014 11:11:39 AM 19309 97290 21137

1/15/2014 11:11:40 AM 19647 97290 21137

1/15/2014 11:11:41 AM 18532 97290 21137

1/15/2014 11:11:42 AM 19363 97290 21137

1/15/2014 11:11:43 AM 20020 97290 21137

1/15/2014 11:11:44 AM 17575 97290 21137

1/15/2014 11:11:45 AM 18883 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:11:46 AM 19451 97290 21137

1/15/2014 11:11:47 AM 18482 97290 21137

1/15/2014 11:11:48 AM 17430 97290 21137

1/15/2014 11:11:49 AM 17047 97290 21137

1/15/2014 11:11:50 AM 17552 97290 21137

1/15/2014 11:11:51 AM 16628 97290 21137

1/15/2014 11:11:52 AM 17627 97290 21137

1/15/2014 11:11:53 AM 18386 97290 21137

1/15/2014 11:11:54 AM 18906 97290 21137

1/15/2014 11:11:55 AM 17596 97290 21137

1/15/2014 11:11:56 AM 17389 97290 21137

1/15/2014 11:11:57 AM 17247 97290 21137

1/15/2014 11:11:58 AM 16312 97290 21137

1/15/2014 11:11:59 AM 16798 97290 21137

1/15/2014 11:12:00 AM 15059 97290 21137

1/15/2014 11:12:01 AM 14685 97290 21137

1/15/2014 11:12:02 AM 15221 97290 21137

1/15/2014 11:12:03 AM 14425 97290 21137

1/15/2014 11:12:04 AM 15726 97290 21137

1/15/2014 11:12:05 AM 14731 97290 21137

1/15/2014 11:12:06 AM 15172 97290 21137

1/15/2014 11:12:07 AM 14653 97290 21137

1/15/2014 11:12:08 AM 15663 97290 21137

1/15/2014 11:12:09 AM 15765 97290 21137

1/15/2014 11:12:10 AM 13811 97290 21137

1/15/2014 11:12:11 AM 17073 97290 21137

1/15/2014 11:12:12 AM 14768 97290 21137

1/15/2014 11:12:13 AM 15062 97290 21137

1/15/2014 11:12:14 AM 14955 97290 21137

1/15/2014 11:12:15 AM 14598 97290 21137

1/15/2014 11:12:16 AM 14869 97290 21137

1/15/2014 11:12:17 AM 14877 97290 21137

1/15/2014 11:12:18 AM 15359 97290 21137

1/15/2014 11:12:19 AM 15270 97290 21137

1/15/2014 11:12:20 AM 16417 97290 21137

1/15/2014 11:12:21 AM 14904 97290 21137

1/15/2014 11:12:22 AM 16476 97290 21137

1/15/2014 11:12:23 AM 16149 97290 21137

1/15/2014 11:12:24 AM 14027 97290 21137

1/15/2014 11:12:25 AM 15566 97290 21137

1/15/2014 11:12:26 AM 15141 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:12:27 AM 16715 97290 21137

1/15/2014 11:12:28 AM 15638 97290 21137

1/15/2014 11:12:29 AM 14769 97290 21137

1/15/2014 11:12:30 AM 14132 97290 21137

1/15/2014 11:12:31 AM 14453 97290 21137

1/15/2014 11:12:32 AM 14743 97290 21137

1/15/2014 11:12:33 AM 15086 97290 21137

1/15/2014 11:12:34 AM 14631 97290 21137

1/15/2014 11:12:35 AM 14187 97290 21137

1/15/2014 11:12:36 AM 14917 97290 21137

1/15/2014 11:12:37 AM 13809 97290 21137

1/15/2014 11:12:38 AM 14312 97290 21137

1/15/2014 11:12:39 AM 14618 97290 21137

1/15/2014 11:12:40 AM 14844 97290 21137

1/15/2014 11:12:41 AM 15111 97290 21137

1/15/2014 11:12:42 AM 16737 97290 21137

1/15/2014 11:12:43 AM 15524 97290 21137

1/15/2014 11:12:44 AM 15251 97290 21137

1/15/2014 11:12:45 AM 15302 97290 21137

1/15/2014 11:12:46 AM 13905 97290 21137

1/15/2014 11:12:47 AM 15956 97290 21137

1/15/2014 11:12:48 AM 15359 97290 21137

1/15/2014 11:12:49 AM 15090 97290 21137

1/15/2014 11:12:50 AM 15052 97290 21137

1/15/2014 11:12:51 AM 15133 97290 21137

1/15/2014 11:12:52 AM 14643 97290 21137

1/15/2014 11:12:53 AM 14640 97290 21137

1/15/2014 11:12:54 AM 13800 97290 21137

1/15/2014 11:12:55 AM 14700 97290 21137

1/15/2014 11:12:56 AM 14385 97290 21137

1/15/2014 11:12:57 AM 15146 97290 21137

1/15/2014 11:12:58 AM 13956 97290 21137

1/15/2014 11:12:59 AM 14589 97290 21137

1/15/2014 11:13:00 AM 15407 97290 21137

1/15/2014 11:13:01 AM 14471 97290 21137

1/15/2014 11:13:02 AM 15228 97290 21137

1/15/2014 11:13:03 AM 15117 97290 21137

1/15/2014 11:13:04 AM 14549 97290 21137

1/15/2014 11:13:05 AM 14737 97290 21137

1/15/2014 11:13:06 AM 15534 97290 21137

1/15/2014 11:13:07 AM 15883 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:13:08 AM 15461 97290 21137

1/15/2014 11:13:09 AM 14155 97290 21137

1/15/2014 11:13:10 AM 15658 97290 21137

1/15/2014 11:13:11 AM 15014 97290 21137

1/15/2014 11:13:12 AM 15213 97290 21137

1/15/2014 11:13:13 AM 15173 97290 21137

1/15/2014 11:13:14 AM 16063 97290 21137

1/15/2014 11:13:15 AM 13556 97290 21137

1/15/2014 11:13:16 AM 14369 97290 21137

1/15/2014 11:13:17 AM 16042 97290 21137

1/15/2014 11:13:18 AM 15380 97290 21137

1/15/2014 11:13:19 AM 14945 97290 21137

1/15/2014 11:13:20 AM 14806 97290 21137

1/15/2014 11:13:21 AM 14771 97290 21137

1/15/2014 11:13:22 AM 17073 97290 21137

1/15/2014 11:13:23 AM 16508 97290 21137

1/15/2014 11:13:24 AM 15857 97290 21137

1/15/2014 11:13:25 AM 15244 97290 21137

1/15/2014 11:13:26 AM 14821 97290 21137

1/15/2014 11:13:27 AM 16665 97290 21137

1/15/2014 11:13:28 AM 15326 97290 21137

1/15/2014 11:13:29 AM 15411 97290 21137

1/15/2014 11:13:30 AM 16423 97290 21137

1/15/2014 11:13:31 AM 15295 97290 21137

1/15/2014 11:13:32 AM 15164 97290 21137

1/15/2014 11:13:33 AM 15521 97290 21137

1/15/2014 11:13:34 AM 14740 97290 21137

1/15/2014 11:13:35 AM 14455 97290 21137

1/15/2014 11:13:36 AM 17443 97290 21137

1/15/2014 11:13:37 AM 14951 97290 21137

1/15/2014 11:13:38 AM 13907 97290 21137

1/15/2014 11:13:39 AM 16256 97290 21137

1/15/2014 11:13:40 AM 16214 97290 21137

1/15/2014 11:13:41 AM 16863 97290 21137

1/15/2014 11:13:42 AM 16245 97290 21137

1/15/2014 11:13:43 AM 15281 97290 21137

1/15/2014 11:13:44 AM 16090 97290 21137

1/15/2014 11:13:45 AM 15182 97290 21137

1/15/2014 11:13:46 AM 16965 97290 21137

1/15/2014 11:13:47 AM 14921 97290 21137

1/15/2014 11:13:48 AM 16150 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:13:49 AM 15617 97290 21137

1/15/2014 11:13:50 AM 16984 97290 21137

1/15/2014 11:13:51 AM 18436 97290 21137

1/15/2014 11:13:52 AM 17119 97290 21137

1/15/2014 11:13:53 AM 16279 97290 21137

1/15/2014 11:13:54 AM 16040 97290 21137

1/15/2014 11:13:55 AM 15920 97290 21137

1/15/2014 11:13:56 AM 15500 97290 21137

1/15/2014 11:13:57 AM 16025 97290 21137

1/15/2014 11:13:58 AM 15676 97290 21137

1/15/2014 11:13:59 AM 14119 97290 21137

1/15/2014 11:14:00 AM 16279 97290 21137

1/15/2014 11:14:01 AM 17120 97290 21137

1/15/2014 11:14:02 AM 15560 97290 21137

1/15/2014 11:14:03 AM 15530 97290 21137

1/15/2014 11:14:04 AM 14922 97290 21137

1/15/2014 11:14:05 AM 14380 97290 21137

1/15/2014 11:14:06 AM 16165 97290 21137

1/15/2014 11:14:07 AM 13431 97290 21137

1/15/2014 11:14:08 AM 13857 97290 21137

1/15/2014 11:14:09 AM 15884 97290 21137

1/15/2014 11:14:10 AM 15941 97290 21137

1/15/2014 11:14:11 AM 16135 97290 21137

1/15/2014 11:14:12 AM 16933 97290 21137

1/15/2014 11:14:13 AM 16593 97290 21137

1/15/2014 11:14:14 AM 16688 97290 21137

1/15/2014 11:14:15 AM 16292 97290 21137

1/15/2014 11:14:16 AM 17693 97290 21137

1/15/2014 11:14:17 AM 16123 97290 21137

1/15/2014 11:14:18 AM 16751 97290 21137

1/15/2014 11:14:19 AM 15887 97290 21137

1/15/2014 11:14:20 AM 14561 97290 21137

1/15/2014 11:14:21 AM 14440 97290 21137

1/15/2014 11:14:22 AM 16120 97290 21137

1/15/2014 11:14:23 AM 16180 97290 21137

1/15/2014 11:14:24 AM 16075 97290 21137

1/15/2014 11:14:25 AM 15268 97290 21137

1/15/2014 11:14:26 AM 13514 97290 21137

1/15/2014 11:14:27 AM 14934 97290 21137

1/15/2014 11:14:28 AM 16063 97290 21137

1/15/2014 11:14:29 AM 14876 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:14:30 AM 15179 97290 21137

1/15/2014 11:14:31 AM 14594 97290 21137

1/15/2014 11:14:32 AM 14748 97290 21137

1/15/2014 11:14:33 AM 15447 97290 21137

1/15/2014 11:14:34 AM 15651 97290 21137

1/15/2014 11:14:35 AM 14473 97290 21137

1/15/2014 11:14:36 AM 14928 97290 21137

1/15/2014 11:14:37 AM 14622 97290 21137

1/15/2014 11:14:38 AM 14695 97290 21137

1/15/2014 11:14:39 AM 13154 97290 21137

1/15/2014 11:14:40 AM 14448 97290 21137

1/15/2014 11:14:41 AM 14022 97290 21137

1/15/2014 11:14:42 AM 14455 97290 21137

1/15/2014 11:14:43 AM 14954 97290 21137

1/15/2014 11:14:44 AM 14298 97290 21137

1/15/2014 11:14:45 AM 14854 97290 21137

1/15/2014 11:14:46 AM 15293 97290 21137

1/15/2014 11:14:47 AM 14323 97290 21137

1/15/2014 11:14:48 AM 14231 97290 21137

1/15/2014 11:14:49 AM 14957 97290 21137

1/15/2014 11:14:50 AM 15079 97290 21137

1/15/2014 11:14:51 AM 15259 97290 21137

1/15/2014 11:14:52 AM 15035 97290 21137

1/15/2014 11:14:53 AM 15158 97290 21137

1/15/2014 11:14:54 AM 14019 97290 21137

1/15/2014 11:14:55 AM 14905 97290 21137

1/15/2014 11:14:56 AM 15606 97290 21137

1/15/2014 11:14:57 AM 14521 97290 21137

1/15/2014 11:14:58 AM 15120 97290 21137

1/15/2014 11:14:59 AM 15480 97290 21137

1/15/2014 11:15:00 AM 15240 97290 21137

1/15/2014 11:15:01 AM 15990 97290 21137

1/15/2014 11:15:02 AM 17017 97290 21137

1/15/2014 11:15:03 AM 16044 97290 21137

1/15/2014 11:15:04 AM 14631 97290 21137

1/15/2014 11:15:05 AM 14547 97290 21137

1/15/2014 11:15:06 AM 16147 97290 21137

1/15/2014 11:15:07 AM 15406 97290 21137

1/15/2014 11:15:08 AM 15761 97290 21137

1/15/2014 11:15:09 AM 14950 97290 21137

1/15/2014 11:15:10 AM 13757 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:15:11 AM 15709 97290 21137

1/15/2014 11:15:12 AM 14997 97290 21137

1/15/2014 11:15:13 AM 16109 97290 21137

1/15/2014 11:15:14 AM 14677 97290 21137

1/15/2014 11:15:15 AM 16149 97290 21137

1/15/2014 11:15:16 AM 15527 97290 21137

1/15/2014 11:15:17 AM 15281 97290 21137

1/15/2014 11:15:18 AM 14200 97290 21137

1/15/2014 11:15:19 AM 14470 97290 21137

1/15/2014 11:15:20 AM 15047 97290 21137

1/15/2014 11:15:21 AM 16421 97290 21137

1/15/2014 11:15:22 AM 15775 97290 21137

1/15/2014 11:15:23 AM 15704 97290 21137

1/15/2014 11:15:24 AM 15656 97290 21137

1/15/2014 11:15:25 AM 15494 97290 21137

1/15/2014 11:15:26 AM 17493 97290 21137

1/15/2014 11:15:27 AM 16133 97290 21137

1/15/2014 11:15:28 AM 16963 97290 21137

1/15/2014 11:15:29 AM 14951 97290 21137

1/15/2014 11:15:30 AM 14507 97290 21137

1/15/2014 11:15:31 AM 15716 97290 21137

1/15/2014 11:15:32 AM 15479 97290 21137

1/15/2014 11:15:33 AM 15420 97290 21137

1/15/2014 11:15:34 AM 14955 97290 21137

1/15/2014 11:15:35 AM 16788 97290 21137

1/15/2014 11:15:36 AM 17637 97290 21137

1/15/2014 11:15:37 AM 15779 97290 21137

1/15/2014 11:15:38 AM 18165 97290 21137

1/15/2014 11:15:39 AM 16931 97290 21137

1/15/2014 11:15:40 AM 16262 97290 21137

1/15/2014 11:15:41 AM 16485 97290 21137

1/15/2014 11:15:42 AM 15911 97290 21137

1/15/2014 11:15:43 AM 15738 97290 21137

1/15/2014 11:15:44 AM 16804 97290 21137

1/15/2014 11:15:45 AM 15571 97290 21137

1/15/2014 11:15:46 AM 17242 97290 21137

1/15/2014 11:15:47 AM 16220 97290 21137

1/15/2014 11:15:48 AM 18665 97290 21137

1/15/2014 11:15:49 AM 18346 97290 21137

1/15/2014 11:15:50 AM 19436 97290 21137

1/15/2014 11:15:51 AM 17939 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:15:52 AM 17955 97290 21137

1/15/2014 11:15:53 AM 19068 97290 21137

1/15/2014 11:15:54 AM 20547 97290 21137

1/15/2014 11:15:55 AM 18636 97290 21137

1/15/2014 11:15:56 AM 17898 97290 21137

1/15/2014 11:15:57 AM 18257 97290 21137

1/15/2014 11:15:58 AM 18124 97290 21137

1/15/2014 11:15:59 AM 17611 97290 21137

1/15/2014 11:16:00 AM 17962 97290 21137

1/15/2014 11:16:01 AM 17180 97290 21137

1/15/2014 11:16:02 AM 16655 97290 21137

1/15/2014 11:16:03 AM 17933 97290 21137

1/15/2014 11:16:04 AM 17413 97290 21137

1/15/2014 11:16:05 AM 18573 97290 21137

1/15/2014 11:16:06 AM 17543 97290 21137

1/15/2014 11:16:07 AM 16895 97290 21137

1/15/2014 11:16:08 AM 17994 97290 21137

1/15/2014 11:16:09 AM 16348 97290 21137

1/15/2014 11:16:10 AM 15997 97290 21137

1/15/2014 11:16:11 AM 18759 97290 21137

1/15/2014 11:16:12 AM 19359 97290 21137

1/15/2014 11:16:13 AM 18130 97290 21137

1/15/2014 11:16:14 AM 18902 97290 21137

1/15/2014 11:16:15 AM 20565 97290 21137

1/15/2014 11:16:16 AM 20651 97290 21137

1/15/2014 11:16:17 AM 18483 97290 21137

1/15/2014 11:16:18 AM 17880 97290 21137

1/15/2014 11:16:19 AM 17850 97290 21137

1/15/2014 11:16:20 AM 16822 97290 21137

1/15/2014 11:16:21 AM 17375 97290 21137

1/15/2014 11:16:22 AM 19494 97290 21137

1/15/2014 11:16:23 AM 18553 97290 21137

1/15/2014 11:16:24 AM 18018 97290 21137

1/15/2014 11:16:25 AM 15904 97290 21137

1/15/2014 11:16:26 AM 16036 97290 21137

1/15/2014 11:16:27 AM 15859 97290 21137

1/15/2014 11:16:28 AM 16294 97290 21137

1/15/2014 11:16:29 AM 15563 97290 21137

1/15/2014 11:16:30 AM 15261 97290 21137

1/15/2014 11:16:31 AM 14405 97290 21137

1/15/2014 11:16:32 AM 14971 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:16:33 AM 14332 97290 21137

1/15/2014 11:16:34 AM 14353 97290 21137

1/15/2014 11:16:35 AM 14748 97290 21137

1/15/2014 11:16:36 AM 15327 97290 21137

1/15/2014 11:16:37 AM 14661 97290 21137

1/15/2014 11:16:38 AM 14345 97290 21137

1/15/2014 11:16:39 AM 14026 97290 21137

1/15/2014 11:16:40 AM 15506 97290 21137

1/15/2014 11:16:41 AM 14556 97290 21137

1/15/2014 11:16:42 AM 17079 97290 21137

1/15/2014 11:16:43 AM 14559 97290 21137

1/15/2014 11:16:44 AM 13870 97290 21137

1/15/2014 11:16:45 AM 14807 97290 21137

1/15/2014 11:16:46 AM 14231 97290 21137

1/15/2014 11:16:47 AM 15258 97290 21137

1/15/2014 11:16:48 AM 15124 97290 21137

1/15/2014 11:16:49 AM 14161 97290 21137

1/15/2014 11:16:50 AM 14160 97290 21137

1/15/2014 11:16:51 AM 16140 97290 21137

1/15/2014 11:16:52 AM 15075 97290 21137

1/15/2014 11:16:53 AM 15948 97290 21137

1/15/2014 11:16:54 AM 15717 97290 21137

1/15/2014 11:16:55 AM 16049 97290 21137

1/15/2014 11:16:56 AM 15952 97290 21137

1/15/2014 11:16:57 AM 15388 97290 21137

1/15/2014 11:16:58 AM 14587 97290 21137

1/15/2014 11:16:59 AM 15136 97290 21137

1/15/2014 11:17:00 AM 14824 97290 21137

1/15/2014 11:17:01 AM 15046 97290 21137

1/15/2014 11:17:02 AM 15431 97290 21137

1/15/2014 11:17:03 AM 15348 97290 21137

1/15/2014 11:17:04 AM 14157 97290 21137

1/15/2014 11:17:05 AM 13229 97290 21137

1/15/2014 11:17:06 AM 16477 97290 21137

1/15/2014 11:17:07 AM 15789 97290 21137

1/15/2014 11:17:08 AM 15707 97290 21137

1/15/2014 11:17:09 AM 16316 97290 21137

1/15/2014 11:17:10 AM 14399 97290 21137

1/15/2014 11:17:11 AM 14730 97290 21137

1/15/2014 11:17:12 AM 15652 97290 21137

1/15/2014 11:17:13 AM 14083 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:17:14 AM 14020 97290 21137

1/15/2014 11:17:15 AM 15325 97290 21137

1/15/2014 11:17:16 AM 15291 97290 21137

1/15/2014 11:17:17 AM 14022 97290 21137

1/15/2014 11:17:18 AM 14875 97290 21137

1/15/2014 11:17:19 AM 14489 97290 21137

1/15/2014 11:17:20 AM 15262 97290 21137

1/15/2014 11:17:21 AM 15005 97290 21137

1/15/2014 11:17:22 AM 13711 97290 21137

1/15/2014 11:17:23 AM 15337 97290 21137

1/15/2014 11:17:24 AM 15594 97290 21137

1/15/2014 11:17:25 AM 14158 97290 21137

1/15/2014 11:17:26 AM 15269 97290 21137

1/15/2014 11:17:27 AM 15247 97290 21137

1/15/2014 11:17:28 AM 14731 97290 21137

1/15/2014 11:17:29 AM 15382 97290 21137

1/15/2014 11:17:30 AM 14555 97290 21137

1/15/2014 11:17:31 AM 14829 97290 21137

1/15/2014 11:17:32 AM 14897 97290 21137

1/15/2014 11:17:33 AM 16654 97290 21137

1/15/2014 11:17:34 AM 15107 97290 21137

1/15/2014 11:17:35 AM 13888 97290 21137

1/15/2014 11:17:36 AM 14932 97290 21137

1/15/2014 11:17:37 AM 14983 97290 21137

1/15/2014 11:17:38 AM 15565 97290 21137

1/15/2014 11:17:39 AM 13521 97290 21137

1/15/2014 11:17:40 AM 13370 97290 21137

1/15/2014 11:17:41 AM 14532 97290 21137

1/15/2014 11:17:42 AM 15303 97290 21137

1/15/2014 11:17:43 AM 14205 97290 21137

1/15/2014 11:17:44 AM 14441 97290 21137

1/15/2014 11:17:45 AM 15250 97290 21137

1/15/2014 11:17:46 AM 14702 97290 21137

1/15/2014 11:17:47 AM 15165 97290 21137

1/15/2014 11:17:48 AM 17681 97290 21137

1/15/2014 11:17:49 AM 16930 97290 21137

1/15/2014 11:17:50 AM 16502 97290 21137

1/15/2014 11:17:51 AM 16395 97290 21137

1/15/2014 11:17:52 AM 14958 97290 21137

1/15/2014 11:17:53 AM 13699 97290 21137

1/15/2014 11:17:54 AM 16205 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:17:55 AM 16411 97290 21137

1/15/2014 11:17:56 AM 14452 97290 21137

1/15/2014 11:17:57 AM 15733 97290 21137

1/15/2014 11:17:58 AM 14766 97290 21137

1/15/2014 11:17:59 AM 16380 97290 21137

1/15/2014 11:18:00 AM 15015 97290 21137

1/15/2014 11:18:01 AM 17403 97290 21137

1/15/2014 11:18:02 AM 16321 97290 21137

1/15/2014 11:18:03 AM 14790 97290 21137

1/15/2014 11:18:04 AM 16987 97290 21137

1/15/2014 11:18:05 AM 16007 97290 21137

1/15/2014 11:18:06 AM 16211 97290 21137

1/15/2014 11:18:07 AM 15753 97290 21137

1/15/2014 11:18:08 AM 15428 97290 21137

1/15/2014 11:18:09 AM 14867 97290 21137

1/15/2014 11:18:10 AM 16826 97290 21137

1/15/2014 11:18:11 AM 17916 97290 21137

1/15/2014 11:18:12 AM 16419 97290 21137

1/15/2014 11:18:13 AM 15234 97290 21137

1/15/2014 11:18:14 AM 15477 97290 21137

1/15/2014 11:18:15 AM 15869 97290 21137

1/15/2014 11:18:16 AM 17377 97290 21137

1/15/2014 11:18:17 AM 16824 97290 21137

1/15/2014 11:18:18 AM 17226 97290 21137

1/15/2014 11:18:19 AM 16276 97290 21137

1/15/2014 11:18:20 AM 15919 97290 21137

1/15/2014 11:18:21 AM 15619 97290 21137

1/15/2014 11:18:22 AM 14495 97290 21137

1/15/2014 11:18:23 AM 14393 97290 21137

1/15/2014 11:18:24 AM 15688 97290 21137

1/15/2014 11:18:25 AM 14902 97290 21137

1/15/2014 11:18:26 AM 14945 97290 21137

1/15/2014 11:18:27 AM 15916 97290 21137

1/15/2014 11:18:28 AM 15559 97290 21137

1/15/2014 11:18:29 AM 16459 97290 21137

1/15/2014 11:18:30 AM 16565 97290 21137

1/15/2014 11:18:31 AM 16501 97290 21137

1/15/2014 11:18:32 AM 17055 97290 21137

1/15/2014 11:18:33 AM 15543 97290 21137

1/15/2014 11:18:34 AM 15196 97290 21137

1/15/2014 11:18:35 AM 16519 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:18:36 AM 15589 97290 21137

1/15/2014 11:18:37 AM 15447 97290 21137

1/15/2014 11:18:38 AM 17842 97290 21137

1/15/2014 11:18:39 AM 15350 97290 21137

1/15/2014 11:18:40 AM 16407 97290 21137

1/15/2014 11:18:41 AM 15982 97290 21137

1/15/2014 11:18:42 AM 15905 97290 21137

1/15/2014 11:18:43 AM 15196 97290 21137

1/15/2014 11:18:44 AM 14959 97290 21137

1/15/2014 11:18:45 AM 15649 97290 21137

1/15/2014 11:18:46 AM 15102 97290 21137

1/15/2014 11:18:47 AM 16735 97290 21137

1/15/2014 11:18:48 AM 18044 97290 21137

1/15/2014 11:18:49 AM 16151 97290 21137

1/15/2014 11:18:50 AM 16427 97290 21137

1/15/2014 11:18:51 AM 16556 97290 21137

1/15/2014 11:18:52 AM 14279 97290 21137

1/15/2014 11:18:53 AM 15900 97290 21137

1/15/2014 11:18:54 AM 15105 97290 21137

1/15/2014 11:18:55 AM 15116 97290 21137

1/15/2014 11:18:56 AM 14969 97290 21137

1/15/2014 11:18:57 AM 14452 97290 21137

1/15/2014 11:18:58 AM 15673 97290 21137

1/15/2014 11:18:59 AM 15558 97290 21137

1/15/2014 11:19:00 AM 16039 97290 21137

1/15/2014 11:19:01 AM 14899 97290 21137

1/15/2014 11:19:02 AM 15725 97290 21137

1/15/2014 11:19:03 AM 14401 97290 21137

1/15/2014 11:19:04 AM 16950 97290 21137

1/15/2014 11:19:05 AM 16147 97290 21137

1/15/2014 11:19:06 AM 16667 97290 21137

1/15/2014 11:19:07 AM 15476 97290 21137

1/15/2014 11:19:08 AM 15959 97290 21137

1/15/2014 11:19:09 AM 15810 97290 21137

1/15/2014 11:19:10 AM 15232 97290 21137

1/15/2014 11:19:11 AM 15238 97290 21137

1/15/2014 11:19:12 AM 16949 97290 21137

1/15/2014 11:19:13 AM 14827 97290 21137

1/15/2014 11:19:14 AM 16426 97290 21137

1/15/2014 11:19:15 AM 15566 97290 21137

1/15/2014 11:19:16 AM 13071 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:19:17 AM 14728 97290 21137

1/15/2014 11:19:18 AM 14692 97290 21137

1/15/2014 11:19:19 AM 13753 97290 21137

1/15/2014 11:19:20 AM 14028 97290 21137

1/15/2014 11:19:21 AM 14577 97290 21137

1/15/2014 11:19:22 AM 13904 97290 21137

1/15/2014 11:19:23 AM 15206 97290 21137

1/15/2014 11:19:24 AM 16701 97290 21137

1/15/2014 11:19:25 AM 15995 97290 21137

1/15/2014 11:19:26 AM 15158 97290 21137

1/15/2014 11:19:27 AM 15129 97290 21137

1/15/2014 11:19:28 AM 14372 97290 21137

1/15/2014 11:19:29 AM 14903 97290 21137

1/15/2014 11:19:30 AM 15035 97290 21137

1/15/2014 11:19:31 AM 15459 97290 21137

1/15/2014 11:19:32 AM 15054 97290 21137

1/15/2014 11:19:33 AM 14473 97290 21137

1/15/2014 11:19:34 AM 15858 97290 21137

1/15/2014 11:19:35 AM 14164 97290 21137

1/15/2014 11:19:36 AM 14311 97290 21137

1/15/2014 11:19:37 AM 14947 97290 21137

1/15/2014 11:19:38 AM 14087 97290 21137

1/15/2014 11:19:39 AM 15341 97290 21137

1/15/2014 11:19:40 AM 16885 97290 21137

1/15/2014 11:19:41 AM 17241 97290 21137

1/15/2014 11:19:42 AM 16070 97290 21137

1/15/2014 11:19:43 AM 15477 97290 21137

1/15/2014 11:19:44 AM 14399 97290 21137

1/15/2014 11:19:45 AM 14880 97290 21137

1/15/2014 11:19:46 AM 14880 97290 21137

1/15/2014 11:19:47 AM 14850 97290 21137

1/15/2014 11:19:48 AM 15532 97290 21137

1/15/2014 11:19:49 AM 14323 97290 21137

1/15/2014 11:19:50 AM 15340 97290 21137

1/15/2014 11:19:51 AM 15745 97290 21137

1/15/2014 11:19:52 AM 15276 97290 21137

1/15/2014 11:19:53 AM 15459 97290 21137

1/15/2014 11:19:54 AM 15564 97290 21137

1/15/2014 11:19:55 AM 16731 97290 21137

1/15/2014 11:19:56 AM 15252 97290 21137

1/15/2014 11:19:57 AM 16083 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:19:58 AM 15930 97290 21137

1/15/2014 11:19:59 AM 17482 97290 21137

1/15/2014 11:20:00 AM 14780 97290 21137

1/15/2014 11:20:01 AM 16535 97290 21137

1/15/2014 11:20:02 AM 15503 97290 21137

1/15/2014 11:20:03 AM 16176 97290 21137

1/15/2014 11:20:04 AM 17364 97290 21137

1/15/2014 11:20:05 AM 18261 97290 21137

1/15/2014 11:20:06 AM 17405 97290 21137

1/15/2014 11:20:07 AM 16171 97290 21137

1/15/2014 11:20:08 AM 17362 97290 21137

1/15/2014 11:20:09 AM 18050 97290 21137

1/15/2014 11:20:10 AM 16872 97290 21137

1/15/2014 11:20:11 AM 17058 97290 21137

1/15/2014 11:20:12 AM 16504 97290 21137

1/15/2014 11:20:13 AM 17026 97290 21137

1/15/2014 11:20:14 AM 15806 97290 21137

1/15/2014 11:20:15 AM 17061 97290 21137

1/15/2014 11:20:16 AM 18635 97290 21137

1/15/2014 11:20:17 AM 18188 97290 21137

1/15/2014 11:20:18 AM 19067 97290 21137

1/15/2014 11:20:19 AM 17876 97290 21137

1/15/2014 11:20:20 AM 18749 97290 21137

1/15/2014 11:20:21 AM 18727 97290 21137

1/15/2014 11:20:22 AM 18811 97290 21137

1/15/2014 11:20:23 AM 16732 97290 21137

1/15/2014 11:20:24 AM 18313 97290 21137

1/15/2014 11:20:25 AM 18588 97290 21137

1/15/2014 11:20:26 AM 17157 97290 21137

1/15/2014 11:20:27 AM 17039 97290 21137

1/15/2014 11:20:28 AM 16770 97290 21137

1/15/2014 11:20:29 AM 17992 97290 21137

1/15/2014 11:20:30 AM 16648 97290 21137

1/15/2014 11:20:31 AM 16342 97290 21137

1/15/2014 11:20:32 AM 16085 97290 21137

1/15/2014 11:20:33 AM 14821 97290 21137

1/15/2014 11:20:34 AM 17445 97290 21137

1/15/2014 11:20:35 AM 16841 97290 21137

1/15/2014 11:20:36 AM 17140 97290 21137

1/15/2014 11:20:37 AM 16675 97290 21137

1/15/2014 11:20:38 AM 17098 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:20:39 AM 19814 97290 21137

1/15/2014 11:20:40 AM 17793 97290 21137

1/15/2014 11:20:41 AM 17768 97290 21137

1/15/2014 11:20:42 AM 18542 97290 21137

1/15/2014 11:20:43 AM 18585 97290 21137

1/15/2014 11:20:44 AM 19676 97290 21137

1/15/2014 11:20:45 AM 17669 97290 21137

1/15/2014 11:20:46 AM 18367 97290 21137

1/15/2014 11:20:47 AM 18511 97290 21137

1/15/2014 11:20:48 AM 18667 97290 21137

1/15/2014 11:20:49 AM 19247 97290 21137

1/15/2014 11:20:50 AM 17951 97290 21137

1/15/2014 11:20:51 AM 18108 97290 21137

1/15/2014 11:20:52 AM 16257 97290 21137

1/15/2014 11:20:53 AM 16064 97290 21137

1/15/2014 11:20:54 AM 16076 97290 21137

1/15/2014 11:20:55 AM 14819 97290 21137

1/15/2014 11:20:56 AM 16094 97290 21137

1/15/2014 11:20:57 AM 15663 97290 21137

1/15/2014 11:20:58 AM 14265 97290 21137

1/15/2014 11:20:59 AM 13916 97290 21137

1/15/2014 11:21:00 AM 14369 97290 21137

1/15/2014 11:21:01 AM 14272 97290 21137

1/15/2014 11:21:02 AM 13798 97290 21137

1/15/2014 11:21:03 AM 15299 97290 21137

1/15/2014 11:21:04 AM 15315 97290 21137

1/15/2014 11:21:05 AM 15438 97290 21137

1/15/2014 11:21:06 AM 14749 97290 21137

1/15/2014 11:21:07 AM 14487 97290 21137

1/15/2014 11:21:08 AM 13732 97290 21137

1/15/2014 11:21:09 AM 14803 97290 21137

1/15/2014 11:21:10 AM 15190 97290 21137

1/15/2014 11:21:11 AM 14597 97290 21137

1/15/2014 11:21:12 AM 14689 97290 21137

1/15/2014 11:21:13 AM 14412 97290 21137

1/15/2014 11:21:14 AM 14103 97290 21137

1/15/2014 11:21:15 AM 15045 97290 21137

1/15/2014 11:21:16 AM 15071 97290 21137

1/15/2014 11:21:17 AM 16278 97290 21137

1/15/2014 11:21:18 AM 15439 97290 21137

1/15/2014 11:21:19 AM 15469 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:21:20 AM 14367 97290 21137

1/15/2014 11:21:21 AM 14632 97290 21137

1/15/2014 11:21:22 AM 14758 97290 21137

1/15/2014 11:21:23 AM 14249 97290 21137

1/15/2014 11:21:24 AM 14362 97290 21137

1/15/2014 11:21:25 AM 13190 97290 21137

1/15/2014 11:21:26 AM 15057 97290 21137

1/15/2014 11:21:27 AM 14384 97290 21137

1/15/2014 11:21:28 AM 15416 97290 21137

1/15/2014 11:21:29 AM 15674 97290 21137

1/15/2014 11:21:30 AM 14538 97290 21137

1/15/2014 11:21:31 AM 14644 97290 21137

1/15/2014 11:21:32 AM 14221 97290 21137

1/15/2014 11:21:33 AM 15795 97290 21137

1/15/2014 11:21:34 AM 14688 97290 21137

1/15/2014 11:21:35 AM 17142 97290 21137

1/15/2014 11:21:36 AM 16645 97290 21137

1/15/2014 11:21:37 AM 16041 97290 21137

1/15/2014 11:21:38 AM 14630 97290 21137

1/15/2014 11:21:39 AM 14397 97290 21137

1/15/2014 11:21:40 AM 14639 97290 21137

1/15/2014 11:21:41 AM 15660 97290 21137

1/15/2014 11:21:42 AM 14565 97290 21137

1/15/2014 11:21:43 AM 14201 97290 21137

1/15/2014 11:21:44 AM 14200 97290 21137

1/15/2014 11:21:45 AM 16270 97290 21137

1/15/2014 11:21:46 AM 16757 97290 21137

1/15/2014 11:21:47 AM 15679 97290 21137

1/15/2014 11:21:48 AM 15949 97290 21137

1/15/2014 11:21:49 AM 15717 97290 21137

1/15/2014 11:21:50 AM 15659 97290 21137

1/15/2014 11:21:51 AM 16425 97290 21137

1/15/2014 11:21:52 AM 14576 97290 21137

1/15/2014 11:21:53 AM 14924 97290 21137

1/15/2014 11:21:54 AM 13571 97290 21137

1/15/2014 11:21:55 AM 14852 97290 21137

1/15/2014 11:21:56 AM 15083 97290 21137

1/15/2014 11:21:57 AM 15740 97290 21137

1/15/2014 11:21:58 AM 16175 97290 21137

1/15/2014 11:21:59 AM 14873 97290 21137

1/15/2014 11:22:00 AM 14458 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:22:01 AM 13964 97290 21137

1/15/2014 11:22:02 AM 14681 97290 21137

1/15/2014 11:22:03 AM 14110 97290 21137

1/15/2014 11:22:04 AM 14297 97290 21137

1/15/2014 11:22:05 AM 14074 97290 21137

1/15/2014 11:22:06 AM 14438 97290 21137

1/15/2014 11:22:07 AM 14499 97290 21137

1/15/2014 11:22:08 AM 15505 97290 21137

1/15/2014 11:22:09 AM 14676 97290 21137

1/15/2014 11:22:10 AM 14979 97290 21137

1/15/2014 11:22:11 AM 14724 97290 21137

1/15/2014 11:22:12 AM 14151 97290 21137

1/15/2014 11:22:13 AM 13167 97290 21137

1/15/2014 11:22:14 AM 15202 97290 21137

1/15/2014 11:22:15 AM 13670 97290 21137

1/15/2014 11:22:16 AM 13647 97290 21137

1/15/2014 11:22:17 AM 15262 97290 21137

1/15/2014 11:22:18 AM 16415 97290 21137

1/15/2014 11:22:19 AM 14903 97290 21137

1/15/2014 11:22:20 AM 15336 97290 21137

1/15/2014 11:22:21 AM 14754 97290 21137

1/15/2014 11:22:22 AM 15988 97290 21137

1/15/2014 11:22:23 AM 15817 97290 21137

1/15/2014 11:22:24 AM 15264 97290 21137

1/15/2014 11:22:25 AM 16026 97290 21137

1/15/2014 11:22:26 AM 16096 97290 21137

1/15/2014 11:22:27 AM 15694 97290 21137

1/15/2014 11:22:28 AM 15983 97290 21137

1/15/2014 11:22:29 AM 15096 97290 21137

1/15/2014 11:22:30 AM 15924 97290 21137

1/15/2014 11:22:31 AM 15951 97290 21137

1/15/2014 11:22:32 AM 16317 97290 21137

1/15/2014 11:22:33 AM 15059 97290 21137

1/15/2014 11:22:34 AM 16215 97290 21137

1/15/2014 11:22:35 AM 15843 97290 21137

1/15/2014 11:22:36 AM 15720 97290 21137

1/15/2014 11:22:37 AM 15900 97290 21137

1/15/2014 11:22:38 AM 15705 97290 21137

1/15/2014 11:22:39 AM 14906 97290 21137

1/15/2014 11:22:40 AM 15396 97290 21137

1/15/2014 11:22:41 AM 14439 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:22:42 AM 15939 97290 21137

1/15/2014 11:22:43 AM 16975 97290 21137

1/15/2014 11:22:44 AM 15853 97290 21137

1/15/2014 11:22:45 AM 16863 97290 21137

1/15/2014 11:22:46 AM 16935 97290 21137

1/15/2014 11:22:47 AM 17223 97290 21137

1/15/2014 11:22:48 AM 17086 97290 21137

1/15/2014 11:22:49 AM 15551 97290 21137

1/15/2014 11:22:50 AM 14538 97290 21137

1/15/2014 11:22:51 AM 15184 97290 21137

1/15/2014 11:22:52 AM 14926 97290 21137

1/15/2014 11:22:53 AM 15731 97290 21137

1/15/2014 11:22:54 AM 15123 97290 21137

1/15/2014 11:22:55 AM 17100 97290 21137

1/15/2014 11:22:56 AM 15015 97290 21137

1/15/2014 11:22:57 AM 15033 97290 21137

1/15/2014 11:22:58 AM 17048 97290 21137

1/15/2014 11:22:59 AM 16202 97290 21137

1/15/2014 11:23:00 AM 15061 97290 21137

1/15/2014 11:23:01 AM 16762 97290 21137

1/15/2014 11:23:02 AM 14480 97290 21137

1/15/2014 11:23:03 AM 14120 97290 21137

1/15/2014 11:23:04 AM 17060 97290 21137

1/15/2014 11:23:05 AM 16175 97290 21137

1/15/2014 11:23:06 AM 17027 97290 21137

1/15/2014 11:23:07 AM 15163 97290 21137

1/15/2014 11:23:08 AM 13721 97290 21137

1/15/2014 11:23:09 AM 15010 97290 21137

1/15/2014 11:23:10 AM 16142 97290 21137

1/15/2014 11:23:11 AM 15045 97290 21137

1/15/2014 11:23:12 AM 13601 97290 21137

1/15/2014 11:23:13 AM 13390 97290 21137

1/15/2014 11:23:14 AM 15287 97290 21137

1/15/2014 11:23:15 AM 16961 97290 21137

1/15/2014 11:23:16 AM 15460 97290 21137

1/15/2014 11:23:17 AM 15565 97290 21137

1/15/2014 11:23:18 AM 14181 97290 21137

1/15/2014 11:23:19 AM 12935 97290 21137

1/15/2014 11:23:20 AM 15647 97290 21137

1/15/2014 11:23:21 AM 16161 97290 21137

1/15/2014 11:24:13 AM 14524 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 11:24:14 AM 14701 97290 21137

1/15/2014 11:24:15 AM 14475 97290 21137

1/15/2014 11:24:16 AM 15858 97290 21137

1/15/2014 11:24:17 AM 15844 97290 21137

1/15/2014 11:24:18 AM 16441 97290 21137

1/15/2014 11:24:19 AM 14940 97290 21137

1/15/2014 11:24:19 AM 14535 97290 21137

1/15/2014 11:24:20 AM 15753 97290 21137

1/15/2014 11:24:21 AM 15638 97290 21137

1/15/2014 11:24:22 AM 15819 97290 21137

1/15/2014 11:24:23 AM 16585 97290 21137

1/15/2014 11:24:25 AM 13836 97290 21137

1/15/2014 11:24:26 AM 16149 97290 21137

1/15/2014 11:24:27 AM 15377 97290 21137

1/15/2014 11:24:28 AM 13774 97290 21137

1/15/2014 11:24:29 AM 15203 97290 21137

1/15/2014 11:24:30 AM 15141 97290 21137

1/15/2014 12:30:13 PM 14503 97290 21137

1/15/2014 12:30:14 PM 13196 97290 21137

1/15/2014 12:30:15 PM 13919 97290 21137

1/15/2014 12:30:16 PM 15809 97290 21137

1/15/2014 12:30:17 PM 14452 97290 21137

1/15/2014 12:30:18 PM 14143 97290 21137

1/15/2014 12:30:19 PM 15535 97290 21137

1/15/2014 12:30:20 PM 14654 97290 21137

1/15/2014 12:30:21 PM 15363 97290 21137

1/15/2014 12:30:22 PM 15300 97290 21137

1/15/2014 12:30:23 PM 15195 97290 21137

1/15/2014 12:30:24 PM 14658 97290 21137

1/15/2014 12:30:25 PM 15909 97290 21137

1/15/2014 12:30:26 PM 14588 97290 21137

1/15/2014 12:30:27 PM 16007 97290 21137

1/15/2014 12:30:28 PM 15401 97290 21137

1/15/2014 12:30:29 PM 13750 97290 21137

1/15/2014 12:30:30 PM 13817 97290 21137

1/15/2014 12:30:31 PM 14224 97290 21137

1/15/2014 12:30:32 PM 14476 97290 21137

1/15/2014 12:30:33 PM 14329 97290 21137

1/15/2014 12:30:34 PM 14892 97290 21137

1/15/2014 12:30:35 PM 16233 97290 21137

1/15/2014 12:30:36 PM 15908 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:30:37 PM 16067 97290 21137

1/15/2014 12:30:38 PM 16166 97290 21137

1/15/2014 12:30:39 PM 15891 97290 21137

1/15/2014 12:30:40 PM 15913 97290 21137

1/15/2014 12:30:41 PM 15498 97290 21137

1/15/2014 12:30:42 PM 15244 97290 21137

1/15/2014 12:30:43 PM 14911 97290 21137

1/15/2014 12:30:44 PM 16207 97290 21137

1/15/2014 12:30:45 PM 15242 97290 21137

1/15/2014 12:30:46 PM 14910 97290 21137

1/15/2014 12:30:47 PM 15997 97290 21137

1/15/2014 12:30:48 PM 15009 97290 21137

1/15/2014 12:30:49 PM 15692 97290 21137

1/15/2014 12:30:50 PM 14243 97290 21137

1/15/2014 12:30:51 PM 13700 97290 21137

1/15/2014 12:30:52 PM 15485 97290 21137

1/15/2014 12:30:53 PM 14791 97290 21137

1/15/2014 12:30:54 PM 13867 97290 21137

1/15/2014 12:30:55 PM 14357 97290 21137

1/15/2014 12:30:56 PM 15649 97290 21137

1/15/2014 12:30:57 PM 14892 97290 21137

1/15/2014 12:30:58 PM 13983 97290 21137

1/15/2014 12:30:59 PM 14565 97290 21137

1/15/2014 12:31:00 PM 15401 97290 21137

1/15/2014 12:31:01 PM 13510 97290 21137

1/15/2014 12:31:02 PM 14207 97290 21137

1/15/2014 12:31:03 PM 15491 97290 21137

1/15/2014 12:31:04 PM 17073 97290 21137

1/15/2014 12:31:05 PM 15398 97290 21137

1/15/2014 12:31:06 PM 16119 97290 21137

1/15/2014 12:31:07 PM 14380 97290 21137

1/15/2014 12:31:08 PM 15805 97290 21137

1/15/2014 12:31:09 PM 16251 97290 21137

1/15/2014 12:31:10 PM 15852 97290 21137

1/15/2014 12:31:11 PM 15603 97290 21137

1/15/2014 12:31:12 PM 16200 97290 21137

1/15/2014 12:31:13 PM 15930 97290 21137

1/15/2014 12:31:14 PM 16102 97290 21137

1/15/2014 12:31:15 PM 15845 97290 21137

1/15/2014 12:31:16 PM 14671 97290 21137

1/15/2014 12:31:17 PM 14287 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:31:18 PM 15632 97290 21137

1/15/2014 12:31:19 PM 15218 97290 21137

1/15/2014 12:31:20 PM 16104 97290 21137

1/15/2014 12:31:21 PM 15696 97290 21137

1/15/2014 12:31:22 PM 15804 97290 21137

1/15/2014 12:31:23 PM 16611 97290 21137

1/15/2014 12:31:24 PM 16272 97290 21137

1/15/2014 12:31:25 PM 14688 97290 21137

1/15/2014 12:31:26 PM 14172 97290 21137

1/15/2014 12:31:27 PM 15003 97290 21137

1/15/2014 12:31:28 PM 14700 97290 21137

1/15/2014 12:31:29 PM 15795 97290 21137

1/15/2014 12:31:30 PM 14628 97290 21137

1/15/2014 12:31:31 PM 15087 97290 21137

1/15/2014 12:31:32 PM 14902 97290 21137

1/15/2014 12:31:33 PM 15545 97290 21137

1/15/2014 12:31:34 PM 15976 97290 21137

1/15/2014 12:31:35 PM 15004 97290 21137

1/15/2014 12:31:36 PM 15781 97290 21137

1/15/2014 12:31:37 PM 13665 97290 21137

1/15/2014 12:31:38 PM 15026 97290 21137

1/15/2014 12:31:39 PM 17526 97290 21137

1/15/2014 12:31:40 PM 18811 97290 21137

1/15/2014 12:31:41 PM 18952 97290 21137

1/15/2014 12:31:42 PM 18298 97290 21137

1/15/2014 12:31:43 PM 17864 97290 21137

1/15/2014 12:31:44 PM 17396 97290 21137

1/15/2014 12:31:45 PM 17519 97290 21137

1/15/2014 12:31:46 PM 16829 97290 21137

1/15/2014 12:31:47 PM 17917 97290 21137

1/15/2014 12:31:48 PM 18549 97290 21137

1/15/2014 12:31:49 PM 18317 97290 21137

1/15/2014 12:31:50 PM 17479 97290 21137

1/15/2014 12:31:51 PM 18019 97290 21137

1/15/2014 12:31:52 PM 17375 97290 21137

1/15/2014 12:31:53 PM 18083 97290 21137

1/15/2014 12:31:54 PM 17451 97290 21137

1/15/2014 12:31:55 PM 17802 97290 21137

1/15/2014 12:31:56 PM 17680 97290 21137

1/15/2014 12:31:57 PM 16570 97290 21137

1/15/2014 12:31:58 PM 15902 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:31:59 PM 17295 97290 21137

1/15/2014 12:32:00 PM 17703 97290 21137

1/15/2014 12:32:01 PM 21196 97290 21137

1/15/2014 12:32:02 PM 18349 97290 21137

1/15/2014 12:32:03 PM 16797 97290 21137

1/15/2014 12:32:04 PM 16379 97290 21137

1/15/2014 12:32:05 PM 19245 97290 21137

1/15/2014 12:32:06 PM 17711 97290 21137

1/15/2014 12:32:07 PM 16757 97290 21137

1/15/2014 12:32:08 PM 17449 97290 21137

1/15/2014 12:32:09 PM 17742 97290 21137

1/15/2014 12:32:10 PM 17515 97290 21137

1/15/2014 12:32:11 PM 18689 97290 21137

1/15/2014 12:32:12 PM 18472 97290 21137

1/15/2014 12:32:13 PM 17398 97290 21137

1/15/2014 12:32:14 PM 16049 97290 21137

1/15/2014 12:32:15 PM 16942 97290 21137

1/15/2014 12:32:16 PM 17795 97290 21137

1/15/2014 12:32:17 PM 16718 97290 21137

1/15/2014 12:32:18 PM 17799 97290 21137

1/15/2014 12:32:19 PM 18550 97290 21137

1/15/2014 12:32:20 PM 17597 97290 21137

1/15/2014 12:32:21 PM 15739 97290 21137

1/15/2014 12:32:22 PM 15544 97290 21137

1/15/2014 12:32:23 PM 13876 97290 21137

1/15/2014 12:32:24 PM 14869 97290 21137

1/15/2014 12:32:25 PM 15627 97290 21137

1/15/2014 12:32:26 PM 15157 97290 21137

1/15/2014 12:32:27 PM 15549 97290 21137

1/15/2014 12:32:28 PM 16487 97290 21137

1/15/2014 12:32:29 PM 16841 97290 21137

1/15/2014 12:32:30 PM 14440 97290 21137

1/15/2014 12:32:31 PM 14650 97290 21137

1/15/2014 12:32:32 PM 15392 97290 21137

1/15/2014 12:32:33 PM 14708 97290 21137

1/15/2014 12:32:34 PM 15887 97290 21137

1/15/2014 12:32:35 PM 15311 97290 21137

1/15/2014 12:32:36 PM 14568 97290 21137

1/15/2014 12:32:37 PM 15732 97290 21137

1/15/2014 12:32:38 PM 16443 97290 21137

1/15/2014 12:32:39 PM 14670 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:32:40 PM 15157 97290 21137

1/15/2014 12:32:41 PM 14169 97290 21137

1/15/2014 12:32:42 PM 14612 97290 21137

1/15/2014 12:32:43 PM 14423 97290 21137

1/15/2014 12:32:44 PM 16685 97290 21137

1/15/2014 12:32:45 PM 15511 97290 21137

1/15/2014 12:32:46 PM 16057 97290 21137

1/15/2014 12:32:47 PM 15294 97290 21137

1/15/2014 12:32:48 PM 15373 97290 21137

1/15/2014 12:32:49 PM 18063 97290 21137

1/15/2014 12:32:50 PM 17385 97290 21137

1/15/2014 12:32:51 PM 15446 97290 21137

1/15/2014 12:32:52 PM 16491 97290 21137

1/15/2014 12:32:53 PM 16586 97290 21137

1/15/2014 12:32:54 PM 15258 97290 21137

1/15/2014 12:32:55 PM 13654 97290 21137

1/15/2014 12:32:56 PM 14993 97290 21137

1/15/2014 12:32:57 PM 14758 97290 21137

1/15/2014 12:32:58 PM 15419 97290 21137

1/15/2014 12:32:59 PM 13815 97290 21137

1/15/2014 12:33:00 PM 14193 97290 21137

1/15/2014 12:33:01 PM 15368 97290 21137

1/15/2014 12:33:02 PM 15332 97290 21137

1/15/2014 12:33:03 PM 15143 97290 21137

1/15/2014 12:33:04 PM 14585 97290 21137

1/15/2014 12:33:05 PM 15766 97290 21137

1/15/2014 12:33:06 PM 15251 97290 21137

1/15/2014 12:33:07 PM 15723 97290 21137

1/15/2014 12:33:08 PM 15450 97290 21137

1/15/2014 12:33:09 PM 15772 97290 21137

1/15/2014 12:33:10 PM 15283 97290 21137

1/15/2014 12:33:11 PM 15581 97290 21137

1/15/2014 12:33:12 PM 14275 97290 21137

1/15/2014 12:33:13 PM 15868 97290 21137

1/15/2014 12:33:14 PM 14437 97290 21137

1/15/2014 12:33:15 PM 15099 97290 21137

1/15/2014 12:33:16 PM 15834 97290 21137

1/15/2014 12:33:17 PM 14518 97290 21137

1/15/2014 12:33:18 PM 15809 97290 21137

1/15/2014 12:33:19 PM 15982 97290 21137

1/15/2014 12:33:20 PM 15275 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:33:21 PM 14318 97290 21137

1/15/2014 12:33:22 PM 14619 97290 21137

1/15/2014 12:33:23 PM 15535 97290 21137

1/15/2014 12:33:24 PM 15703 97290 21137

1/15/2014 12:33:25 PM 13916 97290 21137

1/15/2014 12:33:26 PM 15539 97290 21137

1/15/2014 12:33:27 PM 15014 97290 21137

1/15/2014 12:33:28 PM 15723 97290 21137

1/15/2014 12:33:29 PM 15180 97290 21137

1/15/2014 12:33:30 PM 15285 97290 21137

1/15/2014 12:33:31 PM 14051 97290 21137

1/15/2014 12:33:32 PM 15123 97290 21137

1/15/2014 12:33:33 PM 15270 97290 21137

1/15/2014 12:33:34 PM 14497 97290 21137

1/15/2014 12:33:35 PM 14754 97290 21137

1/15/2014 12:33:36 PM 15958 97290 21137

1/15/2014 12:33:37 PM 15959 97290 21137

1/15/2014 12:33:38 PM 15810 97290 21137

1/15/2014 12:33:39 PM 16042 97290 21137

1/15/2014 12:33:40 PM 15200 97290 21137

1/15/2014 12:33:41 PM 16100 97290 21137

1/15/2014 12:33:42 PM 15245 97290 21137

1/15/2014 12:33:43 PM 15301 97290 21137

1/15/2014 12:33:44 PM 15495 97290 21137

1/15/2014 12:33:45 PM 14943 97290 21137

1/15/2014 12:33:46 PM 14566 97290 21137

1/15/2014 12:33:47 PM 14801 97290 21137

1/15/2014 12:33:48 PM 14830 97290 21137

1/15/2014 12:33:49 PM 14687 97290 21137

1/15/2014 12:33:50 PM 16241 97290 21137

1/15/2014 12:33:51 PM 15910 97290 21137

1/15/2014 12:33:52 PM 15707 97290 21137

1/15/2014 12:33:53 PM 15986 97290 21137

1/15/2014 12:33:54 PM 16776 97290 21137

1/15/2014 12:33:55 PM 16314 97290 21137

1/15/2014 12:33:56 PM 16138 97290 21137

1/15/2014 12:33:57 PM 15494 97290 21137

1/15/2014 12:33:58 PM 15873 97290 21137

1/15/2014 12:33:59 PM 15128 97290 21137

1/15/2014 12:34:00 PM 15422 97290 21137

1/15/2014 12:34:01 PM 14895 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:34:02 PM 16023 97290 21137

1/15/2014 12:34:03 PM 16816 97290 21137

1/15/2014 12:34:04 PM 14974 97290 21137

1/15/2014 12:34:05 PM 16433 97290 21137

1/15/2014 12:34:06 PM 15718 97290 21137

1/15/2014 12:34:07 PM 15269 97290 21137

1/15/2014 12:34:08 PM 14557 97290 21137

1/15/2014 12:34:09 PM 15429 97290 21137

1/15/2014 12:34:10 PM 15467 97290 21137

1/15/2014 12:34:11 PM 16286 97290 21137

1/15/2014 12:34:12 PM 15741 97290 21137

1/15/2014 12:34:13 PM 15485 97290 21137

1/15/2014 12:34:14 PM 16621 97290 21137

1/15/2014 12:34:15 PM 15975 97290 21137

1/15/2014 12:34:16 PM 15093 97290 21137

1/15/2014 12:34:17 PM 15713 97290 21137

1/15/2014 12:34:18 PM 15268 97290 21137

1/15/2014 12:34:19 PM 14647 97290 21137

1/15/2014 12:34:20 PM 15571 97290 21137

1/15/2014 12:34:21 PM 16432 97290 21137

1/15/2014 12:34:22 PM 16108 97290 21137

1/15/2014 12:34:23 PM 17287 97290 21137

1/15/2014 12:34:24 PM 16201 97290 21137

1/15/2014 12:34:25 PM 14730 97290 21137

1/15/2014 12:34:26 PM 16432 97290 21137

1/15/2014 12:34:27 PM 16378 97290 21137

1/15/2014 12:34:28 PM 16874 97290 21137

1/15/2014 12:34:29 PM 15378 97290 21137

1/15/2014 12:34:30 PM 14914 97290 21137

1/15/2014 12:34:31 PM 16628 97290 21137

1/15/2014 12:34:32 PM 14387 97290 21137

1/15/2014 12:34:33 PM 14966 97290 21137

1/15/2014 12:34:34 PM 14931 97290 21137

1/15/2014 12:34:35 PM 14713 97290 21137

1/15/2014 12:34:36 PM 15258 97290 21137

1/15/2014 12:34:37 PM 15874 97290 21137

1/15/2014 12:34:38 PM 14468 97290 21137

1/15/2014 12:34:39 PM 15767 97290 21137

1/15/2014 12:34:40 PM 14711 97290 21137

1/15/2014 12:34:41 PM 15768 97290 21137

1/15/2014 12:34:42 PM 15792 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:34:43 PM 15348 97290 21137

1/15/2014 12:34:44 PM 15447 97290 21137

1/15/2014 12:34:45 PM 14211 97290 21137

1/15/2014 12:34:46 PM 14563 97290 21137

1/15/2014 12:34:47 PM 15610 97290 21137

1/15/2014 12:34:48 PM 14462 97290 21137

1/15/2014 12:34:49 PM 13245 97290 21137

1/15/2014 12:34:50 PM 13601 97290 21137

1/15/2014 12:34:51 PM 15100 97290 21137

1/15/2014 12:34:52 PM 15355 97290 21137

1/15/2014 12:34:53 PM 15298 97290 21137

1/15/2014 12:34:54 PM 14324 97290 21137

1/15/2014 12:34:55 PM 14711 97290 21137

1/15/2014 12:34:56 PM 14987 97290 21137

1/15/2014 12:34:57 PM 15536 97290 21137

1/15/2014 12:34:58 PM 15074 97290 21137

1/15/2014 12:34:59 PM 16638 97290 21137

1/15/2014 12:35:00 PM 14929 97290 21137

1/15/2014 12:35:01 PM 14592 97290 21137

1/15/2014 12:35:02 PM 13758 97290 21137

1/15/2014 12:35:03 PM 14719 97290 21137

1/15/2014 12:35:04 PM 14239 97290 21137

1/15/2014 12:35:05 PM 14840 97290 21137

1/15/2014 12:35:06 PM 13760 97290 21137

1/15/2014 12:35:07 PM 15260 97290 21137

1/15/2014 12:35:08 PM 13895 97290 21137

1/15/2014 12:35:09 PM 14633 97290 21137

1/15/2014 12:35:10 PM 14278 97290 21137

1/15/2014 12:35:11 PM 15629 97290 21137

1/15/2014 12:35:12 PM 14827 97290 21137

1/15/2014 12:35:13 PM 15556 97290 21137

1/15/2014 12:35:14 PM 14419 97290 21137

1/15/2014 12:35:15 PM 14644 97290 21137

1/15/2014 12:35:16 PM 16561 97290 21137

1/15/2014 12:35:17 PM 15690 97290 21137

1/15/2014 12:35:18 PM 14062 97290 21137

1/15/2014 12:35:19 PM 15305 97290 21137

1/15/2014 12:35:20 PM 13996 97290 21137

1/15/2014 12:35:21 PM 15289 97290 21137

1/15/2014 12:35:22 PM 15522 97290 21137

1/15/2014 12:35:23 PM 15850 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:35:24 PM 17012 97290 21137

1/15/2014 12:35:25 PM 16253 97290 21137

1/15/2014 12:35:26 PM 15073 97290 21137

1/15/2014 12:35:27 PM 14808 97290 21137

1/15/2014 12:35:28 PM 14412 97290 21137

1/15/2014 12:35:29 PM 14553 97290 21137

1/15/2014 12:35:30 PM 12968 97290 21137

1/15/2014 12:35:31 PM 13982 97290 21137

1/15/2014 12:35:32 PM 15405 97290 21137

1/15/2014 12:35:33 PM 17681 97290 21137

1/15/2014 12:35:34 PM 17350 97290 21137

1/15/2014 12:35:35 PM 17537 97290 21137

1/15/2014 12:35:36 PM 15814 97290 21137

1/15/2014 12:35:37 PM 17513 97290 21137

1/15/2014 12:35:38 PM 17188 97290 21137

1/15/2014 12:35:39 PM 17557 97290 21137

1/15/2014 12:35:40 PM 16479 97290 21137

1/15/2014 12:35:41 PM 16749 97290 21137

1/15/2014 12:35:42 PM 17567 97290 21137

1/15/2014 12:35:43 PM 16691 97290 21137

1/15/2014 12:35:44 PM 18633 97290 21137

1/15/2014 12:35:45 PM 18548 97290 21137

1/15/2014 12:35:46 PM 16637 97290 21137

1/15/2014 12:35:47 PM 16069 97290 21137

1/15/2014 12:35:48 PM 17727 97290 21137

1/15/2014 12:35:49 PM 19282 97290 21137

1/15/2014 12:35:50 PM 17570 97290 21137

1/15/2014 12:35:51 PM 18282 97290 21137

1/15/2014 12:35:52 PM 17650 97290 21137

1/15/2014 12:35:53 PM 18692 97290 21137

1/15/2014 12:35:54 PM 18473 97290 21137

1/15/2014 12:35:55 PM 15598 97290 21137

1/15/2014 12:35:56 PM 18359 97290 21137

1/15/2014 12:35:57 PM 17550 97290 21137

1/15/2014 12:35:58 PM 18187 97290 21137

1/15/2014 12:35:59 PM 18286 97290 21137

1/15/2014 12:36:00 PM 17561 97290 21137

1/15/2014 12:36:01 PM 16750 97290 21137

1/15/2014 12:36:02 PM 17207 97290 21137

1/15/2014 12:36:03 PM 17291 97290 21137

1/15/2014 12:36:04 PM 16803 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:36:05 PM 17190 97290 21137

1/15/2014 12:36:06 PM 18787 97290 21137

1/15/2014 12:36:07 PM 18827 97290 21137

1/15/2014 12:36:08 PM 20606 97290 21137

1/15/2014 12:36:09 PM 17361 97290 21137

1/15/2014 12:36:10 PM 18830 97290 21137

1/15/2014 12:36:11 PM 17517 97290 21137

1/15/2014 12:36:12 PM 17369 97290 21137

1/15/2014 12:36:13 PM 18502 97290 21137

1/15/2014 12:36:14 PM 19865 97290 21137

1/15/2014 12:36:15 PM 17986 97290 21137

1/15/2014 12:36:16 PM 20216 97290 21137

1/15/2014 12:36:17 PM 18884 97290 21137

1/15/2014 12:36:18 PM 17681 97290 21137

1/15/2014 12:36:19 PM 16690 97290 21137

1/15/2014 12:36:20 PM 18212 97290 21137

1/15/2014 12:36:21 PM 17873 97290 21137

1/15/2014 12:36:22 PM 17758 97290 21137

1/15/2014 12:36:23 PM 17639 97290 21137

1/15/2014 12:36:24 PM 17160 97290 21137

1/15/2014 12:36:25 PM 16050 97290 21137

1/15/2014 12:36:26 PM 15112 97290 21137

1/15/2014 12:36:27 PM 17098 97290 21137

1/15/2014 12:36:28 PM 16814 97290 21137

1/15/2014 12:36:29 PM 17523 97290 21137

1/15/2014 12:36:30 PM 15210 97290 21137

1/15/2014 12:36:31 PM 14512 97290 21137

1/15/2014 12:36:32 PM 13768 97290 21137

1/15/2014 12:36:33 PM 14122 97290 21137

1/15/2014 12:36:34 PM 14450 97290 21137

1/15/2014 12:36:35 PM 14922 97290 21137

1/15/2014 12:36:36 PM 13480 97290 21137

1/15/2014 12:36:37 PM 14050 97290 21137

1/15/2014 12:36:38 PM 14222 97290 21137

1/15/2014 12:36:39 PM 13635 97290 21137

1/15/2014 12:36:40 PM 14448 97290 21137

1/15/2014 12:36:41 PM 13542 97290 21137

1/15/2014 12:36:42 PM 14455 97290 21137

1/15/2014 12:36:43 PM 14204 97290 21137

1/15/2014 12:36:44 PM 15161 97290 21137

1/15/2014 12:36:45 PM 14950 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:36:46 PM 14897 97290 21137

1/15/2014 12:36:47 PM 15034 97290 21137

1/15/2014 12:36:48 PM 15848 97290 21137

1/15/2014 12:36:49 PM 13772 97290 21137

1/15/2014 12:36:50 PM 14333 97290 21137

1/15/2014 12:36:51 PM 14113 97290 21137

1/15/2014 12:36:52 PM 15378 97290 21137

1/15/2014 12:36:53 PM 13654 97290 21137

1/15/2014 12:36:54 PM 15023 97290 21137

1/15/2014 12:36:55 PM 15636 97290 21137

1/15/2014 12:36:56 PM 15639 97290 21137

1/15/2014 12:36:57 PM 14319 97290 21137

1/15/2014 12:36:58 PM 14560 97290 21137

1/15/2014 12:36:59 PM 15370 97290 21137

1/15/2014 12:37:00 PM 15122 97290 21137

1/15/2014 12:37:01 PM 14670 97290 21137

1/15/2014 12:37:02 PM 15247 97290 21137

1/15/2014 12:37:03 PM 14222 97290 21137

1/15/2014 12:37:04 PM 14115 97290 21137

1/15/2014 12:37:05 PM 15948 97290 21137

1/15/2014 12:37:06 PM 15477 97290 21137

1/15/2014 12:37:07 PM 15089 97290 21137

1/15/2014 12:37:08 PM 16342 97290 21137

1/15/2014 12:37:09 PM 14915 97290 21137

1/15/2014 12:37:10 PM 16208 97290 21137

1/15/2014 12:37:11 PM 15242 97290 21137

1/15/2014 12:37:12 PM 16740 97290 21137

1/15/2014 12:37:13 PM 16725 97290 21137

1/15/2014 12:37:14 PM 13811 97290 21137

1/15/2014 12:37:15 PM 15723 97290 21137

1/15/2014 12:37:16 PM 14070 97290 21137

1/15/2014 12:37:17 PM 14497 97290 21137

1/15/2014 12:37:18 PM 15384 97290 21137

1/15/2014 12:37:19 PM 15996 97290 21137

1/15/2014 12:37:20 PM 17409 97290 21137

1/15/2014 12:37:21 PM 16202 97290 21137

1/15/2014 12:37:22 PM 15240 97290 21137

1/15/2014 12:37:23 PM 15480 97290 21137

1/15/2014 12:37:24 PM 15720 97290 21137

1/15/2014 12:37:25 PM 15510 97290 21137

1/15/2014 12:37:26 PM 15127 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:37:27 PM 14792 97290 21137

1/15/2014 12:37:28 PM 16238 97290 21137

1/15/2014 12:37:29 PM 15369 97290 21137

1/15/2014 12:37:30 PM 13892 97290 21137

1/15/2014 12:37:31 PM 17063 97290 21137

1/15/2014 12:37:32 PM 15005 97290 21137

1/15/2014 12:37:33 PM 14011 97290 21137

1/15/2014 12:37:34 PM 14602 97290 21137

1/15/2014 12:37:35 PM 15050 97290 21137

1/15/2014 12:37:36 PM 14772 97290 21137

1/15/2014 12:37:37 PM 14106 97290 21137

1/15/2014 12:37:38 PM 15908 97290 21137

1/15/2014 12:37:39 PM 15887 97290 21137

1/15/2014 12:37:40 PM 14651 97290 21137

1/15/2014 12:37:41 PM 15213 97290 21137

1/15/2014 12:37:42 PM 16223 97290 21137

1/15/2014 12:37:43 PM 17285 97290 21137

1/15/2014 12:37:44 PM 16141 97290 21137

1/15/2014 12:37:45 PM 14025 97290 21137

1/15/2014 12:37:46 PM 14186 97290 21137

1/15/2014 12:37:47 PM 14976 97290 21137

1/15/2014 12:37:48 PM 14364 97290 21137

1/15/2014 12:37:49 PM 14571 97290 21137

1/15/2014 12:37:50 PM 16272 97290 21137

1/15/2014 12:37:51 PM 15798 97290 21137

1/15/2014 12:37:52 PM 16849 97290 21137

1/15/2014 12:37:53 PM 16272 97290 21137

1/15/2014 12:37:54 PM 16068 97290 21137

1/15/2014 12:37:55 PM 16047 97290 21137

1/15/2014 12:37:56 PM 14631 97290 21137

1/15/2014 12:37:57 PM 14728 97290 21137

1/15/2014 12:37:58 PM 14842 97290 21137

1/15/2014 12:37:59 PM 14540 97290 21137

1/15/2014 12:38:00 PM 14435 97290 21137

1/15/2014 12:38:01 PM 14618 97290 21137

1/15/2014 12:38:02 PM 13704 97290 21137

1/15/2014 12:38:03 PM 15966 97290 21137

1/15/2014 12:38:04 PM 14461 97290 21137

1/15/2014 12:38:05 PM 16275 97290 21137

1/15/2014 12:38:06 PM 15948 97290 21137

1/15/2014 12:38:07 PM 15627 97290 21137

Page 232 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:38:08 PM 16177 97290 21137

1/15/2014 12:38:09 PM 15114 97290 21137

1/15/2014 12:38:10 PM 14038 97290 21137

1/15/2014 12:38:11 PM 13799 97290 21137

1/15/2014 12:38:12 PM 16320 97290 21137

1/15/2014 12:38:13 PM 14190 97290 21137

1/15/2014 12:38:14 PM 16057 97290 21137

1/15/2014 12:38:15 PM 15024 97290 21137

1/15/2014 12:38:16 PM 16566 97290 21137

1/15/2014 12:38:17 PM 15091 97290 21137

1/15/2014 12:38:18 PM 14242 97290 21137

1/15/2014 12:38:19 PM 14210 97290 21137

1/15/2014 12:38:20 PM 15012 97290 21137

1/15/2014 12:38:21 PM 16263 97290 21137

1/15/2014 12:38:22 PM 14745 97290 21137

1/15/2014 12:38:23 PM 15116 97290 21137

1/15/2014 12:38:24 PM 14609 97290 21137

1/15/2014 12:38:25 PM 17032 97290 21137

1/15/2014 12:38:26 PM 16768 97290 21137

1/15/2014 12:38:27 PM 15562 97290 21137

1/15/2014 12:38:28 PM 15740 97290 21137

1/15/2014 12:38:29 PM 16055 97290 21137

1/15/2014 12:38:30 PM 15773 97290 21137

1/15/2014 12:38:31 PM 16513 97290 21137

1/15/2014 12:38:32 PM 16068 97290 21137

1/15/2014 12:38:33 PM 15537 97290 21137

1/15/2014 12:38:34 PM 16094 97290 21137

1/15/2014 12:38:35 PM 15903 97290 21137

1/15/2014 12:38:36 PM 15165 97290 21137

1/15/2014 12:38:37 PM 13721 97290 21137

1/15/2014 12:38:38 PM 15460 97290 21137

1/15/2014 12:38:39 PM 15115 97290 21137

1/15/2014 12:38:40 PM 14458 97290 21137

1/15/2014 12:38:41 PM 15254 97290 21137

1/15/2014 12:38:42 PM 15573 97290 21137

1/15/2014 12:38:43 PM 14963 97290 21137

1/15/2014 12:38:44 PM 14180 97290 21137

1/15/2014 12:38:45 PM 15785 97290 21137

1/15/2014 12:38:46 PM 15196 97290 21137

1/15/2014 12:38:47 PM 14659 97290 21137

1/15/2014 12:38:48 PM 14224 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:38:49 PM 14296 97290 21137

1/15/2014 12:38:50 PM 15634 97290 21137

1/15/2014 12:38:51 PM 16388 97290 21137

1/15/2014 12:38:52 PM 14957 97290 21137

1/15/2014 12:38:53 PM 15169 97290 21137

1/15/2014 12:38:54 PM 14742 97290 21137

1/15/2014 12:38:55 PM 13915 97290 21137

1/15/2014 12:38:56 PM 14579 97290 21137

1/15/2014 12:38:57 PM 15614 97290 21137

1/15/2014 12:38:58 PM 15933 97290 21137

1/15/2014 12:38:59 PM 15893 97290 21137

1/15/2014 12:39:00 PM 15943 97290 21137

1/15/2014 12:39:01 PM 14936 97290 21137

1/15/2014 12:39:02 PM 13934 97290 21137

1/15/2014 12:39:03 PM 14763 97290 21137

1/15/2014 12:39:04 PM 14940 97290 21137

1/15/2014 12:39:05 PM 15585 97290 21137

1/15/2014 12:39:06 PM 15296 97290 21137

1/15/2014 12:39:07 PM 15104 97290 21137

1/15/2014 12:39:08 PM 16796 97290 21137

1/15/2014 12:39:09 PM 16109 97290 21137

1/15/2014 12:39:10 PM 16657 97290 21137

1/15/2014 12:39:11 PM 15984 97290 21137

1/15/2014 12:39:12 PM 15876 97290 21137

1/15/2014 12:39:13 PM 15879 97290 21137

1/15/2014 12:39:14 PM 15789 97290 21137

1/15/2014 12:39:15 PM 16547 97290 21137

1/15/2014 12:39:16 PM 16526 97290 21137

1/15/2014 12:39:17 PM 15291 97290 21137

1/15/2014 12:39:18 PM 15403 97290 21137

1/15/2014 12:39:19 PM 15580 97290 21137

1/15/2014 12:39:20 PM 15355 97290 21137

1/15/2014 12:39:21 PM 14278 97290 21137

1/15/2014 12:39:22 PM 13409 97290 21137

1/15/2014 12:39:23 PM 15082 97290 21137

1/15/2014 12:39:24 PM 15140 97290 21137

1/15/2014 12:39:25 PM 14435 97290 21137

1/15/2014 12:39:26 PM 14408 97290 21137

1/15/2014 12:39:27 PM 14762 97290 21137

1/15/2014 12:39:28 PM 15840 97290 21137

1/15/2014 12:39:29 PM 14970 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:39:30 PM 15952 97290 21137

1/15/2014 12:39:31 PM 16138 97290 21137

1/15/2014 12:39:32 PM 18644 97290 21137

1/15/2014 12:39:33 PM 17981 97290 21137

1/15/2014 12:39:34 PM 17755 97290 21137

1/15/2014 12:39:35 PM 18388 97290 21137

1/15/2014 12:39:36 PM 18847 97290 21137

1/15/2014 12:39:37 PM 17311 97290 21137

1/15/2014 12:39:38 PM 16387 97290 21137

1/15/2014 12:39:39 PM 16307 97290 21137

1/15/2014 12:39:40 PM 15746 97290 21137

1/15/2014 12:39:41 PM 15456 97290 21137

1/15/2014 12:39:42 PM 15444 97290 21137

1/15/2014 12:39:43 PM 16611 97290 21137

1/15/2014 12:39:44 PM 17622 97290 21137

1/15/2014 12:39:45 PM 16825 97290 21137

1/15/2014 12:39:46 PM 18096 97290 21137

1/15/2014 12:39:47 PM 17094 97290 21137

1/15/2014 12:39:48 PM 18493 97290 21137

1/15/2014 12:39:49 PM 17973 97290 21137

1/15/2014 12:39:50 PM 18503 97290 21137

1/15/2014 12:39:51 PM 18125 97290 21137

1/15/2014 12:39:52 PM 18331 97290 21137

1/15/2014 12:39:53 PM 18172 97290 21137

1/15/2014 12:39:54 PM 19663 97290 21137

1/15/2014 12:39:55 PM 17096 97290 21137

1/15/2014 12:39:56 PM 19844 97290 21137

1/15/2014 12:39:57 PM 18371 97290 21137

1/15/2014 12:39:58 PM 16982 97290 21137

1/15/2014 12:39:59 PM 17955 97290 21137

1/15/2014 12:40:00 PM 18648 97290 21137

1/15/2014 12:40:01 PM 18252 97290 21137

1/15/2014 12:40:02 PM 16863 97290 21137

1/15/2014 12:40:03 PM 17925 97290 21137

1/15/2014 12:40:04 PM 16541 97290 21137

1/15/2014 12:40:05 PM 16885 97290 21137

1/15/2014 12:40:06 PM 16881 97290 21137

1/15/2014 12:40:07 PM 18290 97290 21137

1/15/2014 12:40:08 PM 17232 97290 21137

1/15/2014 12:40:09 PM 16998 97290 21137

1/15/2014 12:40:10 PM 18949 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:40:11 PM 18207 97290 21137

1/15/2014 12:40:12 PM 17632 97290 21137

1/15/2014 12:40:13 PM 17158 97290 21137

1/15/2014 12:40:14 PM 18299 97290 21137

1/15/2014 12:40:15 PM 18225 97290 21137

1/15/2014 12:40:16 PM 18296 97290 21137

1/15/2014 12:40:17 PM 18434 97290 21137

1/15/2014 12:40:18 PM 16638 97290 21137

1/15/2014 12:40:19 PM 17419 97290 21137

1/15/2014 12:40:20 PM 17464 97290 21137

1/15/2014 12:40:21 PM 14776 97290 21137

1/15/2014 12:40:22 PM 15214 97290 21137

1/15/2014 12:40:23 PM 15593 97290 21137

1/15/2014 12:40:24 PM 16168 97290 21137

1/15/2014 12:40:25 PM 16792 97290 21137

1/15/2014 12:40:26 PM 17308 97290 21137

1/15/2014 12:40:27 PM 15307 97290 21137

1/15/2014 12:40:28 PM 13786 97290 21137

1/15/2014 12:40:29 PM 15476 97290 21137

1/15/2014 12:40:30 PM 14339 97290 21137

1/15/2014 12:40:31 PM 16035 97290 21137

1/15/2014 12:40:32 PM 15048 97290 21137

1/15/2014 12:40:33 PM 14232 97290 21137

1/15/2014 12:40:34 PM 14208 97290 21137

1/15/2014 12:40:35 PM 14682 97290 21137

1/15/2014 12:40:36 PM 14500 97290 21137

1/15/2014 12:40:37 PM 14575 97290 21137

1/15/2014 12:40:38 PM 13963 97290 21137

1/15/2014 12:40:39 PM 16511 97290 21137

1/15/2014 12:40:40 PM 16997 97290 21137

1/15/2014 12:40:41 PM 13939 97290 21137

1/15/2014 12:40:42 PM 15424 97290 21137

1/15/2014 12:40:43 PM 15346 97290 21137

1/15/2014 12:40:44 PM 15566 97290 21137

1/15/2014 12:40:45 PM 14511 97290 21137

1/15/2014 12:40:46 PM 13648 97290 21137

1/15/2014 12:40:47 PM 13432 97290 21137

1/15/2014 12:40:48 PM 14188 97290 21137

1/15/2014 12:40:49 PM 14587 97290 21137

1/15/2014 12:40:50 PM 14746 97290 21137

1/15/2014 12:40:51 PM 14576 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:40:52 PM 14954 97290 21137

1/15/2014 12:40:53 PM 14928 97290 21137

1/15/2014 12:40:54 PM 17502 97290 21137

1/15/2014 12:40:55 PM 15595 97290 21137

1/15/2014 12:40:56 PM 15719 97290 21137

1/15/2014 12:40:57 PM 16709 97290 21137

1/15/2014 12:40:58 PM 16057 97290 21137

1/15/2014 12:40:59 PM 15024 97290 21137

1/15/2014 12:41:00 PM 16476 97290 21137

1/15/2014 12:41:01 PM 14949 97290 21137

1/15/2014 12:41:02 PM 15107 97290 21137

1/15/2014 12:41:03 PM 13553 97290 21137

1/15/2014 12:41:04 PM 16169 97290 21137

1/15/2014 12:41:05 PM 14842 97290 21137

1/15/2014 12:41:06 PM 14450 97290 21137

1/15/2014 12:41:07 PM 14652 97290 21137

1/15/2014 12:41:08 PM 14643 97290 21137

1/15/2014 12:41:09 PM 16500 97290 21137

1/15/2014 12:41:10 PM 15585 97290 21137

1/15/2014 12:41:11 PM 15266 97290 21137

1/15/2014 12:41:12 PM 15546 97290 21137

1/15/2014 12:41:13 PM 15796 97290 21137

1/15/2014 12:41:14 PM 14899 97290 21137

1/15/2014 12:41:15 PM 15214 97290 21137

1/15/2014 12:41:16 PM 14903 97290 21137

1/15/2014 12:41:17 PM 14886 97290 21137

1/15/2014 12:41:18 PM 14101 97290 21137

1/15/2014 12:41:19 PM 15255 97290 21137

1/15/2014 12:41:20 PM 14523 97290 21137

1/15/2014 12:41:21 PM 13381 97290 21137

1/15/2014 12:41:22 PM 13845 97290 21137

1/15/2014 12:41:23 PM 13691 97290 21137

1/15/2014 12:41:24 PM 13503 97290 21137

1/15/2014 12:41:25 PM 15135 97290 21137

1/15/2014 12:41:26 PM 14673 97290 21137

1/15/2014 12:41:27 PM 15188 97290 21137

1/15/2014 12:41:28 PM 13547 97290 21137

1/15/2014 12:41:29 PM 16016 97290 21137

1/15/2014 12:41:30 PM 15014 97290 21137

1/15/2014 12:41:31 PM 14343 97290 21137

1/15/2014 12:41:32 PM 14925 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:41:33 PM 14771 97290 21137

1/15/2014 12:41:34 PM 14373 97290 21137

1/15/2014 12:41:35 PM 14423 97290 21137

1/15/2014 12:41:36 PM 13415 97290 21137

1/15/2014 12:41:37 PM 15234 97290 21137

1/15/2014 12:41:38 PM 14668 97290 21137

1/15/2014 12:41:39 PM 13837 97290 21137

1/15/2014 12:41:40 PM 15909 97290 21137

1/15/2014 12:41:41 PM 15977 97290 21137

1/15/2014 12:41:42 PM 15184 97290 21137

1/15/2014 12:41:43 PM 15046 97290 21137

1/15/2014 12:41:44 PM 15551 97290 21137

1/15/2014 12:41:45 PM 16068 97290 21137

1/15/2014 12:41:46 PM 15837 97290 21137

1/15/2014 12:41:47 PM 16229 97290 21137

1/15/2014 12:41:48 PM 16297 97290 21137

1/15/2014 12:41:49 PM 15384 97290 21137

1/15/2014 12:41:50 PM 17166 97290 21137

1/15/2014 12:41:51 PM 15661 97290 21137

1/15/2014 12:41:52 PM 14355 97290 21137

1/15/2014 12:41:53 PM 16098 97290 21137

1/15/2014 12:41:54 PM 15124 97290 21137

1/15/2014 12:41:55 PM 16681 97290 21137

1/15/2014 12:41:56 PM 16560 97290 21137

1/15/2014 12:41:57 PM 16680 97290 21137

1/15/2014 12:41:58 PM 15930 97290 21137

1/15/2014 12:41:59 PM 15952 97290 21137

1/15/2014 12:42:00 PM 16078 97290 21137

1/15/2014 12:42:01 PM 16199 97290 21137

1/15/2014 12:42:02 PM 15990 97290 21137

1/15/2014 12:42:03 PM 15577 97290 21137

1/15/2014 12:42:04 PM 15654 97290 21137

1/15/2014 12:42:05 PM 16363 97290 21137

1/15/2014 12:42:06 PM 16181 97290 21137

1/15/2014 12:42:07 PM 15925 97290 21137

1/15/2014 12:42:08 PM 15471 97290 21137

1/15/2014 12:42:09 PM 15927 97290 21137

1/15/2014 12:42:10 PM 16012 97290 21137

1/15/2014 12:42:11 PM 13783 97290 21137

1/15/2014 12:42:12 PM 13885 97290 21137

1/15/2014 12:42:13 PM 13311 97290 21137

Page 238 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:42:14 PM 13227 97290 21137

1/15/2014 12:42:15 PM 15427 97290 21137

1/15/2014 12:42:16 PM 15496 97290 21137

1/15/2014 12:42:17 PM 14974 97290 21137

1/15/2014 12:42:18 PM 14783 97290 21137

1/15/2014 12:42:19 PM 15816 97290 21137

1/15/2014 12:42:20 PM 14154 97290 21137

1/15/2014 12:42:21 PM 15178 97290 21137

1/15/2014 12:42:22 PM 14024 97290 21137

1/15/2014 12:42:23 PM 13766 97290 21137

1/15/2014 12:42:24 PM 13581 97290 21137

1/15/2014 12:42:25 PM 14765 97290 21137

1/15/2014 12:42:26 PM 13681 97290 21137

1/15/2014 12:42:27 PM 15360 97290 21137

1/15/2014 12:42:28 PM 14070 97290 21137

1/15/2014 12:42:29 PM 15157 97290 21137

1/15/2014 12:42:30 PM 14649 97290 21137

1/15/2014 12:42:31 PM 15482 97290 21137

1/15/2014 12:42:32 PM 15810 97290 21137

1/15/2014 12:42:33 PM 14752 97290 21137

1/15/2014 12:42:34 PM 14908 97290 21137

1/15/2014 12:42:35 PM 14617 97290 21137

1/15/2014 12:42:36 PM 15774 97290 21137

1/15/2014 12:42:37 PM 15223 97290 21137

1/15/2014 12:42:38 PM 15386 97290 21137

1/15/2014 12:42:39 PM 15186 97290 21137

1/15/2014 12:42:40 PM 15016 97290 21137

1/15/2014 12:42:41 PM 14524 97290 21137

1/15/2014 12:42:42 PM 15151 97290 21137

1/15/2014 12:42:43 PM 14767 97290 21137

1/15/2014 12:42:44 PM 15332 97290 21137

1/15/2014 12:42:45 PM 13853 97290 21137

1/15/2014 12:42:46 PM 16273 97290 21137

1/15/2014 12:42:47 PM 14958 97290 21137

1/15/2014 12:42:48 PM 14359 97290 21137

1/15/2014 12:42:49 PM 14449 97290 21137

1/15/2014 12:42:50 PM 15792 97290 21137

1/15/2014 12:42:51 PM 16188 97290 21137

1/15/2014 12:42:52 PM 15807 97290 21137

1/15/2014 12:42:53 PM 14121 97290 21137

1/15/2014 12:42:54 PM 16130 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:42:55 PM 15132 97290 21137

1/15/2014 12:42:56 PM 16263 97290 21137

1/15/2014 12:42:57 PM 16635 97290 21137

1/15/2014 12:42:58 PM 14298 97290 21137

1/15/2014 12:42:59 PM 13264 97290 21137

1/15/2014 12:43:00 PM 13846 97290 21137

1/15/2014 12:43:01 PM 16811 97290 21137

1/15/2014 12:43:02 PM 16773 97290 21137

1/15/2014 12:43:03 PM 14633 97290 21137

1/15/2014 12:43:04 PM 14548 97290 21137

1/15/2014 12:43:05 PM 15817 97290 21137

1/15/2014 12:43:06 PM 15864 97290 21137

1/15/2014 12:43:07 PM 13956 97290 21137

1/15/2014 12:43:08 PM 13779 97290 21137

1/15/2014 12:43:09 PM 15894 97290 21137

1/15/2014 12:43:10 PM 14803 97290 21137

1/15/2014 12:43:11 PM 14651 97290 21137

1/15/2014 12:43:12 PM 14792 97290 21137

1/15/2014 12:43:13 PM 16208 97290 21137

1/15/2014 12:43:14 PM 15842 97290 21137

1/15/2014 12:43:15 PM 14550 97290 21137

1/15/2014 12:43:16 PM 15637 97290 21137

1/15/2014 12:43:17 PM 16419 97290 21137

1/15/2014 12:43:18 PM 16405 97290 21137

1/15/2014 12:43:19 PM 15351 97290 21137

1/15/2014 12:43:20 PM 15807 97290 21137

1/15/2014 12:43:21 PM 15982 97290 21137

1/15/2014 12:43:22 PM 15965 97290 21137

1/15/2014 12:43:23 PM 16021 97290 21137

1/15/2014 12:43:24 PM 15285 97290 21137

1/15/2014 12:43:25 PM 14981 97290 21137

1/15/2014 12:43:26 PM 16495 97290 21137

1/15/2014 12:43:27 PM 15464 97290 21137

1/15/2014 12:43:28 PM 16106 97290 21137

1/15/2014 12:43:29 PM 15846 97290 21137

1/15/2014 12:43:30 PM 15151 97290 21137

1/15/2014 12:43:31 PM 14977 97290 21137

1/15/2014 12:43:32 PM 14394 97290 21137

1/15/2014 12:43:33 PM 15868 97290 21137

1/15/2014 12:43:34 PM 15787 97290 21137

1/15/2014 12:43:35 PM 15736 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:43:36 PM 16084 97290 21137

1/15/2014 12:43:37 PM 14251 97290 21137

1/15/2014 12:43:38 PM 15832 97290 21137

1/15/2014 12:43:39 PM 16828 97290 21137

1/15/2014 12:43:40 PM 14737 97290 21137

1/15/2014 12:43:41 PM 15024 97290 21137

1/15/2014 12:43:42 PM 14406 97290 21137

1/15/2014 12:43:43 PM 15301 97290 21137

1/15/2014 12:43:44 PM 14565 97290 21137

1/15/2014 12:43:45 PM 14411 97290 21137

1/15/2014 12:43:46 PM 14823 97290 21137

1/15/2014 12:43:47 PM 14685 97290 21137

1/15/2014 12:43:48 PM 16241 97290 21137

1/15/2014 12:43:49 PM 13930 97290 21137

1/15/2014 12:43:50 PM 13292 97290 21137

1/15/2014 12:43:51 PM 14573 97290 21137

1/15/2014 12:43:52 PM 15523 97290 21137

1/15/2014 12:43:53 PM 14861 97290 21137

1/15/2014 12:43:54 PM 15925 97290 21137

1/15/2014 12:43:55 PM 14211 97290 21137

1/15/2014 12:43:56 PM 15432 97290 21137

1/15/2014 12:43:57 PM 19698 97290 21137

1/15/2014 12:43:58 PM 15274 97290 21137

1/15/2014 12:43:59 PM 14648 97290 21137

1/15/2014 12:44:00 PM 17222 97290 21137

1/15/2014 12:44:01 PM 17775 97290 21137

1/15/2014 12:44:02 PM 16773 97290 21137

1/15/2014 12:44:03 PM 15923 97290 21137

1/15/2014 12:44:04 PM 15171 97290 21137

1/15/2014 12:44:05 PM 15432 97290 21137

1/15/2014 12:44:06 PM 16038 97290 21137

1/15/2014 12:44:07 PM 16189 97290 21137

1/15/2014 12:44:08 PM 16047 97290 21137

1/15/2014 12:44:09 PM 14962 97290 21137

1/15/2014 12:44:10 PM 15980 97290 21137

1/15/2014 12:44:11 PM 15515 97290 21137

1/15/2014 12:44:12 PM 15008 97290 21137

1/15/2014 12:44:13 PM 13862 97290 21137

1/15/2014 12:44:14 PM 14415 97290 21137

1/15/2014 12:44:15 PM 14103 97290 21137

1/15/2014 12:44:16 PM 14776 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:44:17 PM 15904 97290 21137

1/15/2014 12:44:18 PM 15346 97290 21137

1/15/2014 12:44:19 PM 14636 97290 21137

1/15/2014 12:44:20 PM 15059 97290 21137

1/15/2014 12:44:21 PM 13935 97290 21137

1/15/2014 12:44:22 PM 14643 97290 21137

1/15/2014 12:44:23 PM 14400 97290 21137

1/15/2014 12:44:24 PM 16320 97290 21137

1/15/2014 12:44:25 PM 15870 97290 21137

1/15/2014 12:44:26 PM 14947 97290 21137

1/15/2014 12:44:27 PM 14897 97290 21137

1/15/2014 12:44:28 PM 15604 97290 21137

1/15/2014 12:44:29 PM 14911 97290 21137

1/15/2014 12:44:30 PM 16117 97290 21137

1/15/2014 12:44:31 PM 15579 97290 21137

1/15/2014 12:44:32 PM 16195 97290 21137

1/15/2014 12:44:33 PM 15688 97290 21137

1/15/2014 12:44:34 PM 14602 97290 21137

1/15/2014 12:44:35 PM 14420 97290 21137

1/15/2014 12:44:36 PM 15035 97290 21137

1/15/2014 12:44:37 PM 15998 97290 21137

1/15/2014 12:44:38 PM 16089 97290 21137

1/15/2014 12:44:39 PM 15152 97290 21137

1/15/2014 12:44:40 PM 14708 97290 21137

1/15/2014 12:44:41 PM 15167 97290 21137

1/15/2014 12:44:42 PM 15911 97290 21137

1/15/2014 12:44:43 PM 15408 97290 21137

1/15/2014 12:44:44 PM 16632 97290 21137

1/15/2014 12:44:45 PM 15798 97290 21137

1/15/2014 12:44:46 PM 15019 97290 21137

1/15/2014 12:44:47 PM 14794 97290 21137

1/15/2014 12:44:48 PM 15608 97290 21137

1/15/2014 12:44:49 PM 15302 97290 21137

1/15/2014 12:44:50 PM 14685 97290 21137

1/15/2014 12:44:51 PM 15551 97290 21137

1/15/2014 12:44:52 PM 15738 97290 21137

1/15/2014 12:44:53 PM 15664 97290 21137

1/15/2014 12:44:54 PM 15256 97290 21137

1/15/2014 12:44:55 PM 15154 97290 21137

1/15/2014 12:44:56 PM 15038 97290 21137

1/15/2014 12:44:57 PM 15519 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:44:58 PM 15520 97290 21137

1/15/2014 12:44:59 PM 16060 97290 21137

1/15/2014 12:45:00 PM 15775 97290 21137

1/15/2014 12:45:01 PM 15583 97290 21137

1/15/2014 12:45:02 PM 15176 97290 21137

1/15/2014 12:45:03 PM 16814 97290 21137

1/15/2014 12:45:04 PM 16113 97290 21137

1/15/2014 12:45:05 PM 15548 97290 21137

1/15/2014 12:45:06 PM 15497 97290 21137

1/15/2014 12:45:07 PM 15214 97290 21137

1/15/2014 12:45:08 PM 16553 97290 21137

1/15/2014 12:45:09 PM 15778 97290 21137

1/15/2014 12:45:10 PM 15464 97290 21137

1/15/2014 12:45:11 PM 14366 97290 21137

1/15/2014 12:45:12 PM 15141 97290 21137

1/15/2014 12:45:13 PM 14765 97290 21137

1/15/2014 12:45:14 PM 14761 97290 21137

1/15/2014 12:45:15 PM 16530 97290 21137

1/15/2014 12:45:16 PM 15382 97290 21137

1/15/2014 12:45:17 PM 14735 97290 21137

1/15/2014 12:45:18 PM 15324 97290 21137

1/15/2014 12:45:19 PM 14871 97290 21137

1/15/2014 12:45:20 PM 14757 97290 21137

1/15/2014 12:45:21 PM 14759 97290 21137

1/15/2014 12:45:22 PM 16350 97290 21137

1/15/2014 12:45:23 PM 15217 97290 21137

1/15/2014 12:45:24 PM 15174 97290 21137

1/15/2014 12:45:25 PM 15913 97290 21137

1/15/2014 12:45:26 PM 15648 97290 21137

1/15/2014 12:45:27 PM 13302 97290 21137

1/15/2014 12:45:28 PM 14695 97290 21137

1/15/2014 12:45:29 PM 14804 97290 21137

1/15/2014 12:45:30 PM 14861 97290 21137

1/15/2014 12:45:31 PM 14545 97290 21137

1/15/2014 12:45:32 PM 13836 97290 21137

1/15/2014 12:45:33 PM 15249 97290 21137

1/15/2014 12:45:34 PM 17282 97290 21137

1/15/2014 12:45:35 PM 15180 97290 21137

1/15/2014 12:45:36 PM 15645 97290 21137

1/15/2014 12:45:37 PM 17021 97290 21137

1/15/2014 12:45:38 PM 14605 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:45:39 PM 14271 97290 21137

1/15/2014 12:45:40 PM 15387 97290 21137

1/15/2014 12:45:41 PM 15487 97290 21137

1/15/2014 12:45:42 PM 16021 97290 21137

1/15/2014 12:45:43 PM 15105 97290 21137

1/15/2014 12:45:44 PM 16166 97290 21137

1/15/2014 12:45:45 PM 17151 97290 21137

1/15/2014 12:45:46 PM 14008 97290 21137

1/15/2014 12:45:47 PM 14542 97290 21137

1/15/2014 12:45:48 PM 13745 97290 21137

1/15/2014 12:45:49 PM 14056 97290 21137

1/15/2014 12:45:50 PM 15064 97290 21137

1/15/2014 12:45:51 PM 16366 97290 21137

1/15/2014 12:45:52 PM 15311 97290 21137

1/15/2014 12:45:53 PM 14268 97290 21137

1/15/2014 12:45:54 PM 14817 97290 21137

1/15/2014 12:45:55 PM 16454 97290 21137

1/15/2014 12:45:56 PM 15153 97290 21137

1/15/2014 12:45:57 PM 15248 97290 21137

1/15/2014 12:45:58 PM 14462 97290 21137

1/15/2014 12:45:59 PM 15795 97290 21137

1/15/2014 12:46:00 PM 15318 97290 21137

1/15/2014 12:46:01 PM 15769 97290 21137

1/15/2014 12:46:02 PM 15822 97290 21137

1/15/2014 12:46:03 PM 16915 97290 21137

1/15/2014 12:46:04 PM 17729 97290 21137

1/15/2014 12:46:05 PM 16184 97290 21137

1/15/2014 12:46:06 PM 13798 97290 21137

1/15/2014 12:46:07 PM 15089 97290 21137

1/15/2014 12:46:08 PM 14992 97290 21137

1/15/2014 12:46:09 PM 16078 97290 21137

1/15/2014 12:46:10 PM 15389 97290 21137

1/15/2014 12:46:11 PM 15517 97290 21137

1/15/2014 12:46:12 PM 15129 97290 21137

1/15/2014 12:46:13 PM 13172 97290 21137

1/15/2014 12:46:14 PM 14123 97290 21137

1/15/2014 12:46:15 PM 15650 97290 21137

1/15/2014 12:46:16 PM 15612 97290 21137

1/15/2014 12:46:17 PM 15003 97290 21137

1/15/2014 12:46:18 PM 13980 97290 21137

1/15/2014 12:46:19 PM 14235 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:46:20 PM 14748 97290 21137

1/15/2014 12:46:21 PM 15057 97290 21137

1/15/2014 12:46:22 PM 14384 97290 21137

1/15/2014 12:46:23 PM 14636 97290 21137

1/15/2014 12:46:24 PM 14789 97290 21137

1/15/2014 12:46:25 PM 15817 97290 21137

1/15/2014 12:46:26 PM 14904 97290 21137

1/15/2014 12:46:27 PM 14466 97290 21137

1/15/2014 12:46:28 PM 15796 97290 21137

1/15/2014 12:46:29 PM 15019 97290 21137

1/15/2014 12:46:30 PM 14134 97290 21137

1/15/2014 12:46:31 PM 14063 97290 21137

1/15/2014 12:46:32 PM 14496 97290 21137

1/15/2014 12:46:33 PM 14064 97290 21137

1/15/2014 12:46:34 PM 14196 97290 21137

1/15/2014 12:46:35 PM 13299 97290 21137

1/15/2014 12:46:36 PM 15024 97290 21137

1/15/2014 12:46:37 PM 14766 97290 21137

1/15/2014 12:46:38 PM 14611 97290 21137

1/15/2014 12:46:39 PM 14872 97290 21137

1/15/2014 12:46:40 PM 14788 97290 21137

1/15/2014 12:46:41 PM 14257 97290 21137

1/15/2014 12:46:42 PM 16644 97290 21137

1/15/2014 12:46:43 PM 16311 97290 21137

1/15/2014 12:46:44 PM 14787 97290 21137

1/15/2014 12:46:45 PM 14257 97290 21137

1/15/2014 12:46:46 PM 16944 97290 21137

1/15/2014 12:46:47 PM 16356 97290 21137

1/15/2014 12:46:48 PM 14529 97290 21137

1/15/2014 12:46:49 PM 14132 97290 21137

1/15/2014 12:46:50 PM 15413 97290 21137

1/15/2014 12:46:51 PM 16093 97290 21137

1/15/2014 12:46:52 PM 15423 97290 21137

1/15/2014 12:46:53 PM 15075 97290 21137

1/15/2014 12:46:54 PM 15438 97290 21137

1/15/2014 12:46:55 PM 15999 97290 21137

1/15/2014 12:46:56 PM 16640 97290 21137

1/15/2014 12:46:57 PM 15860 97290 21137

1/15/2014 12:46:58 PM 15935 97290 21137

1/15/2014 12:46:59 PM 14513 97290 21137

1/15/2014 12:47:00 PM 15328 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:47:01 PM 16672 97290 21137

1/15/2014 12:47:02 PM 15478 97290 21137

1/15/2014 12:47:03 PM 15989 97290 21137

1/15/2014 12:47:04 PM 15157 97290 21137

1/15/2014 12:47:05 PM 15579 97290 21137

1/15/2014 12:47:06 PM 16194 97290 21137

1/15/2014 12:47:07 PM 15238 97290 21137

1/15/2014 12:47:08 PM 14219 97290 21137

1/15/2014 12:47:09 PM 13455 97290 21137

1/15/2014 12:47:10 PM 14013 97290 21137

1/15/2014 12:47:11 PM 13073 97290 21137

1/15/2014 12:47:12 PM 14338 97290 21137

1/15/2014 12:47:13 PM 13844 97290 21137

1/15/2014 12:47:14 PM 14261 97290 21137

1/15/2014 12:47:15 PM 15955 97290 21137

1/15/2014 12:47:16 PM 15088 97290 21137

1/15/2014 12:47:17 PM 15202 97290 21137

1/15/2014 12:47:18 PM 13940 97290 21137

1/15/2014 12:47:19 PM 15245 97290 21137

1/15/2014 12:47:20 PM 15901 97290 21137

1/15/2014 12:47:21 PM 16005 97290 21137

1/15/2014 12:47:22 PM 14651 97290 21137

1/15/2014 12:47:23 PM 15243 97290 21137

1/15/2014 12:47:24 PM 14460 97290 21137

1/15/2014 12:47:25 PM 15375 97290 21137

1/15/2014 12:47:26 PM 15423 97290 21137

1/15/2014 12:47:27 PM 16486 97290 21137

1/15/2014 12:47:28 PM 15461 97290 21137

1/15/2014 12:47:29 PM 14125 97290 21137

1/15/2014 12:47:30 PM 13641 97290 21137

1/15/2014 12:47:31 PM 16490 97290 21137

1/15/2014 12:47:32 PM 15792 97290 21137

1/15/2014 12:47:33 PM 14688 97290 21137

1/15/2014 12:47:34 PM 15282 97290 21137

1/15/2014 12:47:35 PM 16150 97290 21137

1/15/2014 12:47:36 PM 15977 97290 21137

1/15/2014 12:47:37 PM 15634 97290 21137

1/15/2014 12:47:38 PM 17258 97290 21137

1/15/2014 12:47:39 PM 17124 97290 21137

1/15/2014 12:47:40 PM 15531 97290 21137

1/15/2014 12:47:41 PM 15192 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:47:42 PM 16278 97290 21137

1/15/2014 12:47:43 PM 14899 97290 21137

1/15/2014 12:47:44 PM 13834 97290 21137

1/15/2014 12:47:45 PM 13808 97290 21137

1/15/2014 12:47:46 PM 14462 97290 21137

1/15/2014 12:47:47 PM 14115 97290 21137

1/15/2014 12:47:48 PM 15348 97290 21137

1/15/2014 12:47:49 PM 16227 97290 21137

1/15/2014 12:47:50 PM 15367 97290 21137

1/15/2014 12:47:51 PM 15331 97290 21137

1/15/2014 12:47:52 PM 15982 97290 21137

1/15/2014 12:47:53 PM 15455 97290 21137

1/15/2014 12:47:54 PM 13644 97290 21137

1/15/2014 12:47:55 PM 14961 97290 21137

1/15/2014 12:47:56 PM 15920 97290 21137

1/15/2014 12:47:57 PM 14390 97290 21137

1/15/2014 12:47:58 PM 14247 97290 21137

1/15/2014 12:47:59 PM 15022 97290 21137

1/15/2014 12:48:00 PM 15605 97290 21137

1/15/2014 12:48:01 PM 14941 97290 21137

1/15/2014 12:48:02 PM 16065 97290 21137

1/15/2014 12:48:03 PM 15806 97290 21137

1/15/2014 12:48:04 PM 15381 97290 21137

1/15/2014 12:48:05 PM 14795 97290 21137

1/15/2014 12:48:06 PM 14678 97290 21137

1/15/2014 12:48:07 PM 13389 97290 21137

1/15/2014 12:48:08 PM 13547 97290 21137

1/15/2014 12:48:09 PM 14426 97290 21137

1/15/2014 12:48:10 PM 15036 97290 21137

1/15/2014 12:48:11 PM 16119 97290 21137

1/15/2014 12:48:12 PM 15159 97290 21137

1/15/2014 12:48:13 PM 15430 97290 21137

1/15/2014 12:48:14 PM 16577 97290 21137

1/15/2014 12:48:15 PM 15514 97290 21137

1/15/2014 12:48:16 PM 16358 97290 21137

1/15/2014 12:48:17 PM 14979 97290 21137

1/15/2014 12:48:18 PM 13795 97290 21137

1/15/2014 12:48:19 PM 14548 97290 21137

1/15/2014 12:48:20 PM 15457 97290 21137

1/15/2014 12:48:21 PM 14604 97290 21137

1/15/2014 12:48:22 PM 16041 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:48:23 PM 16190 97290 21137

1/15/2014 12:48:24 PM 14157 97290 21137

1/15/2014 12:48:25 PM 15269 97290 21137

1/15/2014 12:48:26 PM 14137 97290 21137

1/15/2014 12:48:27 PM 15684 97290 21137

1/15/2014 12:48:28 PM 15801 97290 21137

1/15/2014 12:48:29 PM 15170 97290 21137

1/15/2014 12:48:30 PM 14412 97290 21137

1/15/2014 12:48:31 PM 14133 97290 21137

1/15/2014 12:48:32 PM 15203 97290 21137

1/15/2014 12:48:33 PM 15170 97290 21137

1/15/2014 12:48:34 PM 15012 97290 21137

1/15/2014 12:48:35 PM 14343 97290 21137

1/15/2014 12:48:36 PM 13545 97290 21137

1/15/2014 12:48:37 PM 14006 97290 21137

1/15/2014 12:48:38 PM 15231 97290 21137

1/15/2014 12:48:39 PM 14818 97290 21137

1/15/2014 12:48:40 PM 15014 97290 21137

1/15/2014 12:48:41 PM 16743 97290 21137

1/15/2014 12:48:42 PM 15765 97290 21137

1/15/2014 12:48:43 PM 15371 97290 21137

1/15/2014 12:48:44 PM 13953 97290 21137

1/15/2014 12:48:45 PM 15218 97290 21137

1/15/2014 12:48:46 PM 16194 97290 21137

1/15/2014 12:48:47 PM 15058 97290 21137

1/15/2014 12:48:48 PM 14474 97290 21137

1/15/2014 12:48:49 PM 15708 97290 21137

1/15/2014 12:48:50 PM 15027 97290 21137

1/15/2014 12:48:51 PM 15306 97290 21137

1/15/2014 12:48:52 PM 15016 97290 21137

1/15/2014 12:48:53 PM 14134 97290 21137

1/15/2014 12:48:54 PM 14633 97290 21137

1/15/2014 12:48:55 PM 15176 97290 21137

1/15/2014 12:48:56 PM 14137 97290 21137

1/15/2014 12:48:57 PM 13914 97290 21137

1/15/2014 12:48:58 PM 14638 97290 21137

1/15/2014 12:48:59 PM 12929 97290 21137

1/15/2014 12:49:00 PM 14722 97290 21137

1/15/2014 12:49:01 PM 14480 97290 21137

1/15/2014 12:49:02 PM 14720 97290 21137

1/15/2014 12:49:03 PM 15980 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:49:04 PM 15005 97290 21137

1/15/2014 12:49:05 PM 16021 97290 21137

1/15/2014 12:49:06 PM 15615 97290 21137

1/15/2014 12:49:07 PM 15663 97290 21137

1/15/2014 12:49:08 PM 14866 97290 21137

1/15/2014 12:49:09 PM 15116 97290 21137

1/15/2014 12:49:10 PM 15779 97290 21137

1/15/2014 12:49:11 PM 14415 97290 21137

1/15/2014 12:49:12 PM 14313 97290 21137

1/15/2014 12:49:13 PM 16058 97290 21137

1/15/2014 12:49:14 PM 15354 97290 21137

1/15/2014 12:49:15 PM 14818 97290 21137

1/15/2014 12:49:16 PM 15794 97290 21137

1/15/2014 12:49:17 PM 15378 97290 21137

1/15/2014 12:49:18 PM 15364 97290 21137

1/15/2014 12:49:19 PM 15361 97290 21137

1/15/2014 12:49:20 PM 14730 97290 21137

1/15/2014 12:49:21 PM 16252 97290 21137

1/15/2014 12:49:22 PM 14443 97290 21137

1/15/2014 12:49:23 PM 14711 97290 21137

1/15/2014 12:49:24 PM 15947 97290 21137

1/15/2014 12:49:25 PM 15596 97290 21137

1/15/2014 12:49:26 PM 14369 97290 21137

1/15/2014 12:49:27 PM 14422 97290 21137

1/15/2014 12:49:28 PM 14315 97290 21137

1/15/2014 12:49:29 PM 14438 97290 21137

1/15/2014 12:49:30 PM 14259 97290 21137

1/15/2014 12:49:31 PM 13045 97290 21137

1/15/2014 12:49:32 PM 14151 97290 21137

1/15/2014 12:49:33 PM 14035 97290 21137

1/15/2014 12:49:34 PM 15029 97290 21137

1/15/2014 12:49:35 PM 13417 97290 21137

1/15/2014 12:49:36 PM 15204 97290 21137

1/15/2014 12:49:37 PM 15681 97290 21137

1/15/2014 12:49:38 PM 13580 97290 21137

1/15/2014 12:49:39 PM 15665 97290 21137

1/15/2014 12:49:40 PM 15976 97290 21137

1/15/2014 12:49:41 PM 15154 97290 21137

1/15/2014 12:49:42 PM 14048 97290 21137

1/15/2014 12:49:43 PM 13682 97290 21137

1/15/2014 12:49:44 PM 14100 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:49:45 PM 14865 97290 21137

1/15/2014 12:49:46 PM 13796 97290 21137

1/15/2014 12:49:47 PM 14819 97290 21137

1/15/2014 12:49:48 PM 16305 97290 21137

1/15/2014 12:49:49 PM 16766 97290 21137

1/15/2014 12:49:50 PM 16161 97290 21137

1/15/2014 12:49:51 PM 16370 97290 21137

1/15/2014 12:49:52 PM 16332 97290 21137

1/15/2014 12:49:53 PM 17763 97290 21137

1/15/2014 12:49:54 PM 15600 97290 21137

1/15/2014 12:49:55 PM 13710 97290 21137

1/15/2014 12:49:56 PM 14887 97290 21137

1/15/2014 12:49:57 PM 14402 97290 21137

1/15/2014 12:49:58 PM 14880 97290 21137

1/15/2014 12:49:59 PM 14880 97290 21137

1/15/2014 12:50:00 PM 13860 97290 21137

1/15/2014 12:50:01 PM 14685 97290 21137

1/15/2014 12:50:02 PM 14891 97290 21137

1/15/2014 12:50:03 PM 15033 97290 21137

1/15/2014 12:50:04 PM 13778 97290 21137

1/15/2014 12:50:05 PM 14184 97290 21137

1/15/2014 12:50:06 PM 15006 97290 21137

1/15/2014 12:50:07 PM 14011 97290 21137

1/15/2014 12:50:08 PM 14032 97290 21137

1/15/2014 12:50:09 PM 14848 97290 21137

1/15/2014 12:50:10 PM 15292 97290 21137

1/15/2014 12:50:11 PM 14683 97290 21137

1/15/2014 12:50:12 PM 15790 97290 21137

1/15/2014 12:50:13 PM 15107 97290 21137

1/15/2014 12:50:14 PM 14186 97290 21137

1/15/2014 12:50:15 PM 15216 97290 21137

1/15/2014 12:50:16 PM 15444 97290 21137

1/15/2014 12:50:17 PM 15321 97290 21137

1/15/2014 12:50:18 PM 15410 97290 21137

1/15/2014 12:50:19 PM 14232 97290 21137

1/15/2014 12:50:20 PM 14898 97290 21137

1/15/2014 12:50:21 PM 14614 97290 21137

1/15/2014 12:50:22 PM 14693 97290 21137

1/15/2014 12:50:23 PM 15283 97290 21137

1/15/2014 12:50:24 PM 16031 97290 21137

1/15/2014 12:50:25 PM 13337 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:50:26 PM 14494 97290 21137

1/15/2014 12:50:27 PM 14903 97290 21137

1/15/2014 12:50:28 PM 14946 97290 21137

1/15/2014 12:50:29 PM 15136 97290 21137

1/15/2014 12:50:30 PM 15244 97290 21137

1/15/2014 12:50:31 PM 15031 97290 21137

1/15/2014 12:50:32 PM 14827 97290 21137

1/15/2014 12:50:33 PM 16067 97290 21137

1/15/2014 12:50:34 PM 14996 97290 21137

1/15/2014 12:50:35 PM 14699 97290 21137

1/15/2014 12:50:36 PM 15855 97290 21137

1/15/2014 12:50:37 PM 15033 97290 21137

1/15/2014 12:50:38 PM 14408 97290 21137

1/15/2014 12:50:39 PM 16352 97290 21137

1/15/2014 12:50:40 PM 15848 97290 21137

1/15/2014 12:50:41 PM 15782 97290 21137

1/15/2014 12:50:42 PM 14475 97290 21137

1/15/2014 12:50:43 PM 15097 97290 21137

1/15/2014 12:50:44 PM 16377 97290 21137

1/15/2014 12:50:45 PM 15164 97290 21137

1/15/2014 12:50:46 PM 15371 97290 21137

1/15/2014 12:50:47 PM 15452 97290 21137

1/15/2014 12:50:48 PM 15473 97290 21137

1/15/2014 12:50:49 PM 15028 97290 21137

1/15/2014 12:50:50 PM 15667 97290 21137

1/15/2014 12:50:51 PM 16066 97290 21137

1/15/2014 12:50:52 PM 15146 97290 21137

1/15/2014 12:50:53 PM 14256 97290 21137

1/15/2014 12:50:54 PM 15234 97290 21137

1/15/2014 12:50:55 PM 14098 97290 21137

1/15/2014 12:50:56 PM 14534 97290 21137

1/15/2014 12:50:57 PM 14613 97290 21137

1/15/2014 12:50:58 PM 16283 97290 21137

1/15/2014 12:50:59 PM 16460 97290 21137

1/15/2014 12:51:00 PM 15425 97290 21137

1/15/2014 12:51:01 PM 15436 97290 21137

1/15/2014 12:51:02 PM 15799 97290 21137

1/15/2014 12:51:03 PM 14659 97290 21137

1/15/2014 12:51:04 PM 15935 97290 21137

1/15/2014 12:51:05 PM 14273 97290 21137

1/15/2014 12:51:06 PM 14578 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:51:07 PM 13574 97290 21137

1/15/2014 12:51:08 PM 15723 97290 21137

1/15/2014 12:51:09 PM 16350 97290 21137

1/15/2014 12:51:10 PM 14647 97290 21137

1/15/2014 12:51:11 PM 15212 97290 21137

1/15/2014 12:51:12 PM 15623 97290 21137

1/15/2014 12:51:13 PM 14825 97290 21137

1/15/2014 12:51:14 PM 14686 97290 21137

1/15/2014 12:51:15 PM 14891 97290 21137

1/15/2014 12:51:16 PM 16923 97290 21137

1/15/2014 12:51:17 PM 15630 97290 21137

1/15/2014 12:51:18 PM 15127 97290 21137

1/15/2014 12:51:19 PM 14312 97290 21137

1/15/2014 12:51:20 PM 15098 97290 21137

1/15/2014 12:51:21 PM 15114 97290 21137

1/15/2014 12:51:22 PM 15238 97290 21137

1/15/2014 12:51:23 PM 15359 97290 21137

1/15/2014 12:51:24 PM 15420 97290 21137

1/15/2014 12:51:25 PM 15525 97290 21137

1/15/2014 12:51:26 PM 16901 97290 21137

1/15/2014 12:51:27 PM 17275 97290 21137

1/15/2014 12:51:28 PM 15988 97290 21137

1/15/2014 12:51:29 PM 15877 97290 21137

1/15/2014 12:51:30 PM 14529 97290 21137

1/15/2014 12:51:31 PM 13592 97290 21137

1/15/2014 12:51:32 PM 14498 97290 21137

1/15/2014 12:51:33 PM 13014 97290 21137

1/15/2014 12:51:34 PM 14113 97290 21137

1/15/2014 12:51:35 PM 14538 97290 21137

1/15/2014 12:51:36 PM 15094 97290 21137

1/15/2014 12:51:37 PM 14483 97290 21137

1/15/2014 12:51:38 PM 16251 97290 21137

1/15/2014 12:51:39 PM 15612 97290 21137

1/15/2014 12:51:40 PM 14793 97290 21137

1/15/2014 12:51:41 PM 14018 97290 21137

1/15/2014 12:51:42 PM 14934 97290 21137

1/15/2014 12:51:43 PM 15673 97290 21137

1/15/2014 12:51:44 PM 14898 97290 21137

1/15/2014 12:51:45 PM 15064 97290 21137

1/15/2014 12:51:46 PM 14866 97290 21137

1/15/2014 12:51:47 PM 15356 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:51:48 PM 16169 97290 21137

1/15/2014 12:51:49 PM 15022 97290 21137

1/15/2014 12:51:50 PM 15875 97290 21137

1/15/2014 12:51:51 PM 15098 97290 21137

1/15/2014 12:51:52 PM 14304 97290 21137

1/15/2014 12:51:53 PM 13536 97290 21137

1/15/2014 12:51:54 PM 13884 97290 21137

1/15/2014 12:51:55 PM 14091 97290 21137

1/15/2014 12:51:56 PM 14832 97290 21137

1/15/2014 12:51:57 PM 14418 97290 21137

1/15/2014 12:51:58 PM 14164 97290 21137

1/15/2014 12:51:59 PM 15061 97290 21137

1/15/2014 12:52:00 PM 15675 97290 21137

1/15/2014 12:52:01 PM 16368 97290 21137

1/15/2014 12:52:02 PM 15072 97290 21137

1/15/2014 12:52:03 PM 13818 97290 21137

1/15/2014 12:52:04 PM 13234 97290 21137

1/15/2014 12:52:05 PM 13478 97290 21137

1/15/2014 12:52:06 PM 15489 97290 21137

1/15/2014 12:52:07 PM 15482 97290 21137

1/15/2014 12:52:08 PM 14820 97290 21137

1/15/2014 12:52:09 PM 14925 97290 21137

1/15/2014 12:52:10 PM 14801 97290 21137

1/15/2014 12:52:11 PM 14740 97290 21137

1/15/2014 12:52:12 PM 15265 97290 21137

1/15/2014 12:52:13 PM 15486 97290 21137

1/15/2014 12:52:14 PM 15811 97290 21137

1/15/2014 12:52:15 PM 16732 97290 21137

1/15/2014 12:52:16 PM 15973 97290 21137

1/15/2014 12:52:17 PM 16446 97290 21137

1/15/2014 12:52:18 PM 14520 97290 21137

1/15/2014 12:52:19 PM 14190 97290 21137

1/15/2014 12:52:20 PM 15367 97290 21137

1/15/2014 12:52:21 PM 14822 97290 21137

1/15/2014 12:52:22 PM 15105 97290 21137

1/15/2014 12:52:23 PM 14576 97290 21137

1/15/2014 12:52:24 PM 14294 97290 21137

1/15/2014 12:52:25 PM 14943 97290 21137

1/15/2014 12:52:26 PM 16335 97290 21137

1/15/2014 12:52:27 PM 15003 97290 21137

1/15/2014 12:52:28 PM 16021 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:52:29 PM 16485 97290 21137

1/15/2014 12:52:30 PM 14741 97290 21137

1/15/2014 12:52:31 PM 14515 97290 21137

1/15/2014 12:52:32 PM 15689 97290 21137

1/15/2014 12:52:33 PM 14602 97290 21137

1/15/2014 12:52:34 PM 14300 97290 21137

1/15/2014 12:52:35 PM 16025 97290 21137

1/15/2014 12:52:36 PM 15826 97290 21137

1/15/2014 12:52:37 PM 15026 97290 21137

1/15/2014 12:52:38 PM 15936 97290 21137

1/15/2014 12:52:39 PM 16554 97290 21137

1/15/2014 12:52:40 PM 14488 97290 21137

1/15/2014 12:52:41 PM 15502 97290 21137

1/15/2014 12:52:42 PM 15455 97290 21137

1/15/2014 12:52:43 PM 15803 97290 21137

1/15/2014 12:52:44 PM 14301 97290 21137

1/15/2014 12:52:45 PM 15305 97290 21137

1/15/2014 12:52:46 PM 14146 97290 21137

1/15/2014 12:52:47 PM 14306 97290 21137

1/15/2014 12:52:48 PM 14616 97290 21137

1/15/2014 12:52:49 PM 15924 97290 21137

1/15/2014 12:52:50 PM 15321 97290 21137

1/15/2014 12:52:51 PM 14960 97290 21137

1/15/2014 12:52:52 PM 15260 97290 21137

1/15/2014 12:52:53 PM 16055 97290 21137

1/15/2014 12:52:54 PM 15053 97290 21137

1/15/2014 12:52:55 PM 16333 97290 21137

1/15/2014 12:52:56 PM 14283 97290 21137

1/15/2014 12:52:57 PM 15210 97290 21137

1/15/2014 12:52:58 PM 15502 97290 21137

1/15/2014 12:52:59 PM 15695 97290 21137

1/15/2014 12:53:00 PM 15444 97290 21137

1/15/2014 12:53:01 PM 14061 97290 21137

1/15/2014 12:53:02 PM 15005 97290 21137

1/15/2014 12:53:03 PM 15571 97290 21137

1/15/2014 12:53:04 PM 15082 97290 21137

1/15/2014 12:53:05 PM 16550 97290 21137

1/15/2014 12:53:06 PM 15177 97290 21137

1/15/2014 12:53:07 PM 15794 97290 21137

1/15/2014 12:53:08 PM 14748 97290 21137

1/15/2014 12:53:09 PM 14097 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:53:10 PM 16214 97290 21137

1/15/2014 12:53:11 PM 16143 97290 21137

1/15/2014 12:53:12 PM 13815 97290 21137

1/15/2014 12:53:13 PM 15603 97290 21137

1/15/2014 12:53:14 PM 16231 97290 21137

1/15/2014 12:53:15 PM 15187 97290 21137

1/15/2014 12:53:16 PM 14777 97290 21137

1/15/2014 12:53:17 PM 15544 97290 21137

1/15/2014 12:53:18 PM 14566 97290 21137

1/15/2014 12:53:19 PM 14531 97290 21137

1/15/2014 12:53:20 PM 15423 97290 21137

1/15/2014 12:53:21 PM 15615 97290 21137

1/15/2014 12:53:22 PM 15543 97290 21137

1/15/2014 12:53:23 PM 15226 97290 21137

1/15/2014 12:53:24 PM 14696 97290 21137

1/15/2014 12:53:25 PM 15344 97290 21137

1/15/2014 12:53:26 PM 15356 97290 21137

1/15/2014 12:53:27 PM 14969 97290 21137

1/15/2014 12:53:28 PM 15352 97290 21137

1/15/2014 12:53:29 PM 14698 97290 21137

1/15/2014 12:53:30 PM 14984 97290 21137

1/15/2014 12:53:31 PM 14576 97290 21137

1/15/2014 12:53:32 PM 14384 97290 21137

1/15/2014 12:53:33 PM 15206 97290 21137

1/15/2014 12:53:34 PM 14601 97290 21137

1/15/2014 12:53:35 PM 16250 97290 21137

1/15/2014 12:53:36 PM 16212 97290 21137

1/15/2014 12:53:37 PM 14133 97290 21137

1/15/2014 12:53:38 PM 14003 97290 21137

1/15/2014 12:53:39 PM 14090 97290 21137

1/15/2014 12:53:40 PM 14892 97290 21137

1/15/2014 12:53:41 PM 14613 97290 21137

1/15/2014 12:53:42 PM 15563 97290 21137

1/15/2014 12:53:43 PM 16190 97290 21137

1/15/2014 12:53:44 PM 14817 97290 21137

1/15/2014 12:53:45 PM 15944 97290 21137

1/15/2014 12:53:46 PM 13616 97290 21137

1/15/2014 12:53:47 PM 15944 97290 21137

1/15/2014 12:53:48 PM 17006 97290 21137

1/15/2014 12:53:49 PM 16221 97290 21137

1/15/2014 12:53:50 PM 15305 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:53:51 PM 16066 97290 21137

1/15/2014 12:53:52 PM 15716 97290 21137

1/15/2014 12:53:53 PM 14669 97290 21137

1/15/2014 12:53:54 PM 15577 97290 21137

1/15/2014 12:53:55 PM 14664 97290 21137

1/15/2014 12:53:56 PM 15966 97290 21137

1/15/2014 12:53:57 PM 15361 97290 21137

1/15/2014 12:53:58 PM 15240 97290 21137

1/15/2014 12:53:59 PM 15570 97290 21137

1/15/2014 12:54:00 PM 15052 97290 21137

1/15/2014 12:54:01 PM 17293 97290 21137

1/15/2014 12:54:02 PM 14763 97290 21137

1/15/2014 12:54:03 PM 15630 97290 21137

1/15/2014 12:54:04 PM 15097 97290 21137

1/15/2014 12:54:05 PM 15504 97290 21137

1/15/2014 12:54:06 PM 14526 97290 21137

1/15/2014 12:54:07 PM 13231 97290 21137

1/15/2014 12:54:08 PM 13987 97290 21137

1/15/2014 12:54:09 PM 15227 97290 21137

1/15/2014 12:54:10 PM 14606 97290 21137

1/15/2014 12:54:11 PM 14661 97290 21137

1/15/2014 12:54:12 PM 16205 97290 21137

1/15/2014 12:54:13 PM 14581 97290 21137

1/15/2014 12:54:14 PM 14715 97290 21137

1/15/2014 12:54:15 PM 15018 97290 21137

1/15/2014 12:54:16 PM 15304 97290 21137

1/15/2014 12:54:17 PM 16292 97290 21137

1/15/2014 12:54:18 PM 15521 97290 21137

1/15/2014 12:54:19 PM 15610 97290 21137

1/15/2014 12:54:20 PM 15932 97290 21137

1/15/2014 12:54:21 PM 15173 97290 21137

1/15/2014 12:54:22 PM 17383 97290 21137

1/15/2014 12:54:23 PM 14246 97290 21137

1/15/2014 12:54:24 PM 14151 97290 21137

1/15/2014 12:54:25 PM 14367 97290 21137

1/15/2014 12:54:26 PM 13552 97290 21137

1/15/2014 12:54:27 PM 15268 97290 21137

1/15/2014 12:54:28 PM 14407 97290 21137

1/15/2014 12:54:29 PM 14101 97290 21137

1/15/2014 12:54:30 PM 15405 97290 21137

1/15/2014 12:54:31 PM 13931 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:54:32 PM 14493 97290 21137

1/15/2014 12:54:33 PM 15533 97290 21137

1/15/2014 12:54:34 PM 15343 97290 21137

1/15/2014 12:54:35 PM 15411 97290 21137

1/15/2014 12:54:36 PM 13731 97290 21137

1/15/2014 12:54:37 PM 14322 97290 21137

1/15/2014 12:54:38 PM 13060 97290 21137

1/15/2014 12:54:39 PM 14905 97290 21137

1/15/2014 12:54:40 PM 14166 97290 21137

1/15/2014 12:54:41 PM 14761 97290 21137

1/15/2014 12:54:42 PM 15030 97290 21137

1/15/2014 12:54:43 PM 16387 97290 21137

1/15/2014 12:54:44 PM 15407 97290 21137

1/15/2014 12:54:45 PM 15221 97290 21137

1/15/2014 12:54:46 PM 15625 97290 21137

1/15/2014 12:54:47 PM 15396 97290 21137

1/15/2014 12:54:48 PM 15429 97290 21137

1/15/2014 12:54:49 PM 14447 97290 21137

1/15/2014 12:54:50 PM 15581 97290 21137

1/15/2014 12:54:51 PM 16375 97290 21137

1/15/2014 12:54:52 PM 16784 97290 21137

1/15/2014 12:54:53 PM 15536 97290 21137

1/15/2014 12:54:54 PM 15314 97290 21137

1/15/2014 12:54:55 PM 15198 97290 21137

1/15/2014 12:54:56 PM 14539 97290 21137

1/15/2014 12:54:57 PM 15394 97290 21137

1/15/2014 12:54:58 PM 14528 97290 21137

1/15/2014 12:54:59 PM 14822 97290 21137

1/15/2014 12:55:00 PM 14955 97290 21137

1/15/2014 12:55:01 PM 14718 97290 21137

1/15/2014 12:55:02 PM 14419 97290 21137

1/15/2014 12:55:03 PM 16115 97290 21137

1/15/2014 12:55:04 PM 15518 97290 21137

1/15/2014 12:55:05 PM 15039 97290 21137

1/15/2014 12:55:06 PM 15490 97290 21137

1/15/2014 12:55:07 PM 14762 97290 21137

1/15/2014 12:55:08 PM 15000 97290 21137

1/15/2014 12:55:09 PM 14790 97290 21137

1/15/2014 12:55:10 PM 15187 97290 21137

1/15/2014 12:55:11 PM 15527 97290 21137

1/15/2014 12:55:12 PM 14201 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:55:13 PM 14260 97290 21137

1/15/2014 12:55:14 PM 16135 97290 21137

1/15/2014 12:55:15 PM 16123 97290 21137

1/15/2014 12:55:16 PM 14801 97290 21137

1/15/2014 12:55:17 PM 14080 97290 21137

1/15/2014 12:55:18 PM 16090 97290 21137

1/15/2014 12:55:19 PM 15842 97290 21137

1/15/2014 12:55:20 PM 16380 97290 21137

1/15/2014 12:55:21 PM 14685 97290 21137

1/15/2014 12:55:22 PM 14351 97290 21137

1/15/2014 12:55:23 PM 15738 97290 21137

1/15/2014 12:55:24 PM 15604 97290 21137

1/15/2014 12:55:25 PM 14251 97290 21137

1/15/2014 12:55:26 PM 15142 97290 21137

1/15/2014 12:55:27 PM 15665 97290 21137

1/15/2014 12:55:28 PM 16426 97290 21137

1/15/2014 12:55:29 PM 14726 97290 21137

1/15/2014 12:55:30 PM 13671 97290 21137

1/15/2014 12:55:31 PM 13708 97290 21137

1/15/2014 12:55:32 PM 15367 97290 21137

1/15/2014 12:55:33 PM 15121 97290 21137

1/15/2014 12:55:34 PM 15480 97290 21137

1/15/2014 12:55:35 PM 15720 97290 21137

1/15/2014 12:55:36 PM 16200 97290 21137

1/15/2014 12:55:37 PM 15750 97290 21137

1/15/2014 12:55:38 PM 16567 97290 21137

1/15/2014 12:55:39 PM 15122 97290 21137

1/15/2014 12:55:40 PM 15630 97290 21137

1/15/2014 12:55:41 PM 14775 97290 21137

1/15/2014 12:55:42 PM 15182 97290 21137

1/15/2014 12:55:43 PM 16155 97290 21137

1/15/2014 12:55:44 PM 15138 97290 21137

1/15/2014 12:55:45 PM 14794 97290 21137

1/15/2014 12:55:46 PM 15458 97290 21137

1/15/2014 12:55:47 PM 15774 97290 21137

1/15/2014 12:55:48 PM 15193 97290 21137

1/15/2014 12:55:49 PM 15498 97290 21137

1/15/2014 12:55:50 PM 14464 97290 21137

1/15/2014 12:55:51 PM 15346 97290 21137

1/15/2014 12:55:52 PM 15416 97290 21137

1/15/2014 12:55:53 PM 14984 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:55:54 PM 14546 97290 21137

1/15/2014 12:55:55 PM 15306 97290 21137

1/15/2014 12:55:56 PM 15706 97290 21137

1/15/2014 12:55:57 PM 15506 97290 21137

1/15/2014 12:55:58 PM 14196 97290 21137

1/15/2014 12:55:59 PM 15219 97290 21137

1/15/2014 12:56:00 PM 13974 97290 21137

1/15/2014 12:56:01 PM 14263 97290 21137

1/15/2014 12:56:02 PM 15236 97290 21137

1/15/2014 12:56:03 PM 15149 97290 21137

1/15/2014 12:56:04 PM 15487 97290 21137

1/15/2014 12:56:05 PM 16501 97290 21137

1/15/2014 12:56:06 PM 15555 97290 21137

1/15/2014 12:56:07 PM 15318 97290 21137

1/15/2014 12:56:08 PM 17119 97290 21137

1/15/2014 12:56:09 PM 17060 97290 21137

1/15/2014 12:56:10 PM 16745 97290 21137

1/15/2014 12:56:11 PM 14086 97290 21137

1/15/2014 12:56:12 PM 15761 97290 21137

1/15/2014 12:56:13 PM 15790 97290 21137

1/15/2014 12:56:14 PM 14837 97290 21137

1/15/2014 12:56:15 PM 14929 97290 21137

1/15/2014 12:56:16 PM 15792 97290 21137

1/15/2014 12:56:17 PM 15258 97290 21137

1/15/2014 12:56:18 PM 15004 97290 21137

1/15/2014 12:56:19 PM 15031 97290 21137

1/15/2014 12:56:20 PM 15757 97290 21137

1/15/2014 12:56:21 PM 16299 97290 21137

1/15/2014 12:56:22 PM 15865 97290 21137

1/15/2014 12:56:23 PM 14166 97290 21137

1/15/2014 12:56:24 PM 14401 97290 21137

1/15/2014 12:56:25 PM 15300 97290 21137

1/15/2014 12:56:26 PM 16005 97290 21137

1/15/2014 12:56:27 PM 15251 97290 21137

1/15/2014 12:56:28 PM 14853 97290 21137

1/15/2014 12:56:29 PM 15383 97290 21137

1/15/2014 12:56:30 PM 15425 97290 21137

1/15/2014 12:56:31 PM 13246 97290 21137

1/15/2014 12:56:32 PM 14441 97290 21137

1/15/2014 12:56:33 PM 14650 97290 21137

1/15/2014 12:56:34 PM 15932 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:56:35 PM 15083 97290 21137

1/15/2014 12:56:36 PM 15050 97290 21137

1/15/2014 12:56:37 PM 14322 97290 21137

1/15/2014 12:56:38 PM 15250 97290 21137

1/15/2014 12:56:39 PM 15002 97290 21137

1/15/2014 12:56:40 PM 15690 97290 21137

1/15/2014 12:56:41 PM 13912 97290 21137

1/15/2014 12:56:42 PM 14038 97290 21137

1/15/2014 12:56:43 PM 14699 97290 21137

1/15/2014 12:56:44 PM 16215 97290 21137

1/15/2014 12:56:45 PM 15063 97290 21137

1/15/2014 12:56:46 PM 15615 97290 21137

1/15/2014 12:56:47 PM 14613 97290 21137

1/15/2014 12:56:48 PM 15113 97290 21137

1/15/2014 12:56:49 PM 15416 97290 21137

1/15/2014 12:56:50 PM 14692 97290 21137

1/15/2014 12:56:51 PM 14833 97290 21137

1/15/2014 12:56:52 PM 15288 97290 21137

1/15/2014 12:56:53 PM 15402 97290 21137

1/15/2014 12:56:54 PM 12880 97290 21137

1/15/2014 12:56:55 PM 14530 97290 21137

1/15/2014 12:56:56 PM 14792 97290 21137

1/15/2014 12:56:57 PM 16598 97290 21137

1/15/2014 12:56:58 PM 16749 97290 21137

1/15/2014 12:56:59 PM 15197 97290 21137

1/15/2014 12:57:00 PM 15109 97290 21137

1/15/2014 12:57:01 PM 13917 97290 21137

1/15/2014 12:57:02 PM 16349 97290 21137

1/15/2014 12:57:03 PM 16717 97290 21137

1/15/2014 12:57:04 PM 15849 97290 21137

1/15/2014 12:57:05 PM 14402 97290 21137

1/15/2014 12:57:06 PM 15870 97290 21137

1/15/2014 12:57:07 PM 14557 97290 21137

1/15/2014 12:57:08 PM 15189 97290 21137

1/15/2014 12:57:09 PM 16037 97290 21137

1/15/2014 12:57:10 PM 15889 97290 21137

1/15/2014 12:57:11 PM 15342 97290 21137

1/15/2014 12:57:12 PM 15145 97290 21137

1/15/2014 12:57:13 PM 16866 97290 21137

1/15/2014 12:57:14 PM 16066 97290 21137

1/15/2014 12:57:15 PM 14873 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:57:16 PM 15269 97290 21137

1/15/2014 12:57:17 PM 15367 97290 21137

1/15/2014 12:57:18 PM 15421 97290 21137

1/15/2014 12:57:19 PM 15015 97290 21137

1/15/2014 12:57:20 PM 15063 97290 21137

1/15/2014 12:57:21 PM 16712 97290 21137

1/15/2014 12:57:22 PM 15244 97290 21137

1/15/2014 12:57:23 PM 14101 97290 21137

1/15/2014 12:57:24 PM 15225 97290 21137

1/15/2014 12:57:25 PM 15296 97290 21137

1/15/2014 12:57:26 PM 15344 97290 21137

1/15/2014 12:57:27 PM 15656 97290 21137

1/15/2014 12:57:28 PM 14744 97290 21137

1/15/2014 12:57:29 PM 14036 97290 21137

1/15/2014 12:57:30 PM 13979 97290 21137

1/15/2014 12:57:31 PM 15044 97290 21137

1/15/2014 12:57:32 PM 14951 97290 21137

1/15/2014 12:57:33 PM 15317 97290 21137

1/15/2014 12:57:34 PM 14659 97290 21137

1/15/2014 12:57:35 PM 13894 97290 21137

1/15/2014 12:57:36 PM 14333 97290 21137

1/15/2014 12:57:37 PM 16813 97290 21137

1/15/2014 12:57:38 PM 14973 97290 21137

1/15/2014 12:57:39 PM 14843 97290 21137

1/15/2014 12:57:40 PM 14270 97290 21137

1/15/2014 12:57:41 PM 14547 97290 21137

1/15/2014 12:57:42 PM 15097 97290 21137

1/15/2014 12:57:43 PM 16464 97290 21137

1/15/2014 12:57:44 PM 14346 97290 21137

1/15/2014 12:57:45 PM 14896 97290 21137

1/15/2014 12:57:46 PM 15004 97290 21137

1/15/2014 12:57:47 PM 16021 97290 21137

1/15/2014 12:57:48 PM 15975 97290 21137

1/15/2014 12:57:49 PM 15453 97290 21137

1/15/2014 12:57:50 PM 14843 97290 21137

1/15/2014 12:57:51 PM 14151 97290 21137

1/15/2014 12:57:52 PM 14637 97290 21137

1/15/2014 12:57:53 PM 15299 97290 21137

1/15/2014 12:57:54 PM 16305 97290 21137

1/15/2014 12:57:55 PM 15412 97290 21137

1/15/2014 12:57:56 PM 14241 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:57:57 PM 15260 97290 21137

1/15/2014 12:57:58 PM 16415 97290 21137

1/15/2014 12:57:59 PM 16553 97290 21137

1/15/2014 12:58:00 PM 16378 97290 21137

1/15/2014 12:58:01 PM 15704 97290 21137

1/15/2014 12:58:02 PM 14846 97290 21137

1/15/2014 12:58:03 PM 15711 97290 21137

1/15/2014 12:58:04 PM 14907 97290 21137

1/15/2014 12:58:05 PM 15577 97290 21137

1/15/2014 12:58:06 PM 17184 97290 21137

1/15/2014 12:58:07 PM 16386 97290 21137

1/15/2014 12:58:08 PM 15646 97290 21137

1/15/2014 12:58:09 PM 16001 97290 21137

1/15/2014 12:58:10 PM 15370 97290 21137

1/15/2014 12:58:11 PM 16082 97290 21137

1/15/2014 12:58:12 PM 16050 97290 21137

1/15/2014 12:58:13 PM 14932 97290 21137

1/15/2014 12:58:14 PM 16633 97290 21137

1/15/2014 12:58:15 PM 17178 97290 21137

1/15/2014 12:58:16 PM 16984 97290 21137

1/15/2014 12:58:17 PM 17746 97290 21137

1/15/2014 12:58:18 PM 17456 97290 21137

1/15/2014 12:58:19 PM 17804 97290 21137

1/15/2014 12:58:20 PM 16991 97290 21137

1/15/2014 12:58:21 PM 18527 97290 21137

1/15/2014 12:58:22 PM 18101 97290 21137

1/15/2014 12:58:23 PM 18325 97290 21137

1/15/2014 12:58:24 PM 16101 97290 21137

1/15/2014 12:58:25 PM 17165 97290 21137

1/15/2014 12:58:26 PM 19441 97290 21137

1/15/2014 12:58:27 PM 21240 97290 21137

1/15/2014 12:58:28 PM 19920 97290 21137

1/15/2014 12:58:29 PM 17130 97290 21137

1/15/2014 12:58:30 PM 16852 97290 21137

1/15/2014 12:58:31 PM 16183 97290 21137

1/15/2014 12:58:32 PM 17996 97290 21137

1/15/2014 12:58:33 PM 17609 97290 21137

1/15/2014 12:58:34 PM 18382 97290 21137

1/15/2014 12:58:35 PM 17345 97290 21137

1/15/2014 12:58:36 PM 17416 97290 21137

1/15/2014 12:58:37 PM 16954 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:58:38 PM 16958 97290 21137

1/15/2014 12:58:39 PM 17709 97290 21137

1/15/2014 12:58:40 PM 16097 97290 21137

1/15/2014 12:58:41 PM 17194 97290 21137

1/15/2014 12:58:42 PM 17828 97290 21137

1/15/2014 12:58:43 PM 16577 97290 21137

1/15/2014 12:58:44 PM 15964 97290 21137

1/15/2014 12:58:45 PM 16981 97290 21137

1/15/2014 12:58:46 PM 17445 97290 21137

1/15/2014 12:58:47 PM 17741 97290 21137

1/15/2014 12:58:48 PM 17785 97290 21137

1/15/2014 12:58:49 PM 18606 97290 21137

1/15/2014 12:58:50 PM 17761 97290 21137

1/15/2014 12:58:51 PM 17700 97290 21137

1/15/2014 12:58:52 PM 18975 97290 21137

1/15/2014 12:58:53 PM 17973 97290 21137

1/15/2014 12:58:54 PM 18743 97290 21137

1/15/2014 12:58:55 PM 19116 97290 21137

1/15/2014 12:58:56 PM 17979 97290 21137

1/15/2014 12:58:57 PM 17574 97290 21137

1/15/2014 12:58:58 PM 18493 97290 21137

1/15/2014 12:58:59 PM 17673 97290 21137

1/15/2014 12:59:00 PM 17498 97290 21137

1/15/2014 12:59:01 PM 17514 97290 21137

1/15/2014 12:59:02 PM 17938 97290 21137

1/15/2014 12:59:03 PM 15944 97290 21137

1/15/2014 12:59:04 PM 15926 97290 21137

1/15/2014 12:59:05 PM 15591 97290 21137

1/15/2014 12:59:06 PM 14847 97290 21137

1/15/2014 12:59:07 PM 15562 97290 21137

1/15/2014 12:59:08 PM 14780 97290 21137

1/15/2014 12:59:09 PM 14285 97290 21137

1/15/2014 12:59:10 PM 14101 97290 21137

1/15/2014 12:59:11 PM 13335 97290 21137

1/15/2014 12:59:12 PM 14973 97290 21137

1/15/2014 12:59:13 PM 15833 97290 21137

1/15/2014 12:59:14 PM 16588 97290 21137

1/15/2014 12:59:15 PM 15787 97290 21137

1/15/2014 12:59:16 PM 17806 97290 21137

1/15/2014 12:59:17 PM 15131 97290 21137

1/15/2014 12:59:18 PM 14703 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 12:59:19 PM 16755 97290 21137

1/15/2014 12:59:20 PM 17598 97290 21137

1/15/2014 12:59:21 PM 15979 97290 21137

1/15/2014 12:59:22 PM 15665 97290 21137

1/15/2014 12:59:23 PM 14416 97290 21137

1/15/2014 12:59:24 PM 14314 97290 21137

1/15/2014 12:59:38 PM 15531 97290 21137

1/15/2014 12:59:39 PM 14502 97290 21137

1/15/2014 12:59:40 PM 13405 97290 21137

1/15/2014 12:59:41 PM 15141 97290 21137

1/15/2014 12:59:42 PM 13865 97290 21137

1/15/2014 12:59:43 PM 14926 97290 21137

1/15/2014 12:59:44 PM 16091 97290 21137

1/15/2014 12:59:45 PM 15123 97290 21137

1/15/2014 12:59:46 PM 15120 97290 21137

1/15/2014 12:59:47 PM 14070 97290 21137

1/15/2014 12:59:48 PM 14977 97290 21137

1/15/2014 12:59:49 PM 13824 97290 21137

1/15/2014 12:59:50 PM 14886 97290 21137

1/15/2014 12:59:51 PM 14731 97290 21137

1/15/2014 12:59:52 PM 14032 97290 21137

1/15/2014 12:59:53 PM 13288 97290 21137

1/15/2014 12:59:54 PM 13792 97290 21137

1/15/2014 12:59:55 PM 15148 97290 21137

1/15/2014 12:59:56 PM 15157 97290 21137

1/15/2014 12:59:57 PM 14589 97290 21137

1/15/2014 12:59:58 PM 14927 97290 21137

1/15/2014 12:59:59 PM 15311 97290 21137

1/15/2014 1:00:00 PM 14898 97290 21137

1/15/2014 1:00:01 PM 15334 97290 21137

1/15/2014 1:00:02 PM 15503 97290 21137

1/15/2014 1:00:03 PM 15156 97290 21137

1/15/2014 1:00:04 PM 15639 97290 21137

1/15/2014 1:00:05 PM 15939 97290 21137

1/15/2014 1:00:06 PM 14485 97290 21137

1/15/2014 1:00:07 PM 15321 97290 21137

1/15/2014 1:00:08 PM 15290 97290 21137

1/15/2014 1:00:09 PM 16302 97290 21137

1/15/2014 1:00:10 PM 15775 97290 21137

1/15/2014 1:00:11 PM 15104 97290 21137

1/15/2014 1:00:12 PM 14786 97290 21137

Page 264 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:00:13 PM 15996 97290 21137

1/15/2014 1:00:14 PM 15969 97290 21137

1/15/2014 1:00:15 PM 15572 97290 21137

1/15/2014 1:00:16 PM 16163 97290 21137

1/15/2014 1:00:17 PM 14810 97290 21137

1/15/2014 1:00:18 PM 15252 97290 21137

1/15/2014 1:00:19 PM 16263 97290 21137

1/15/2014 1:00:20 PM 15465 97290 21137

1/15/2014 1:00:21 PM 15146 97290 21137

1/15/2014 1:00:22 PM 14346 97290 21137

1/15/2014 1:00:23 PM 18016 97290 21137

1/15/2014 1:00:24 PM 15154 97290 21137

1/15/2014 1:00:25 PM 15188 97290 21137

1/15/2014 1:00:26 PM 15317 97290 21137

1/15/2014 1:00:27 PM 14509 97290 21137

1/15/2014 1:00:28 PM 13737 97290 21137

1/15/2014 1:00:29 PM 13904 97290 21137

1/15/2014 1:00:30 PM 14156 97290 21137

1/15/2014 1:00:31 PM 13919 97290 21137

1/15/2014 1:00:32 PM 13469 97290 21137

1/15/2014 1:00:33 PM 13897 97290 21137

1/15/2014 1:00:34 PM 14034 97290 21137

1/15/2014 1:00:35 PM 14938 97290 21137

1/15/2014 1:00:36 PM 16484 97290 21137

1/15/2014 1:00:37 PM 15461 97290 21137

1/15/2014 1:00:38 PM 16795 97290 21137

1/15/2014 1:00:39 PM 17668 97290 21137

1/15/2014 1:00:40 PM 16267 97290 21137

1/15/2014 1:00:41 PM 15796 97290 21137

1/15/2014 1:00:42 PM 16009 97290 21137

1/15/2014 1:00:43 PM 16512 97290 21137

1/15/2014 1:00:44 PM 17298 97290 21137

1/15/2014 1:00:45 PM 14674 97290 21137

1/15/2014 1:00:46 PM 14108 97290 21137

1/15/2014 1:00:47 PM 15167 97290 21137

1/15/2014 1:00:48 PM 14501 97290 21137

1/15/2014 1:00:49 PM 14305 97290 21137

1/15/2014 1:00:50 PM 15996 97290 21137

1/15/2014 1:00:51 PM 16119 97290 21137

1/15/2014 1:00:52 PM 15849 97290 21137

1/15/2014 1:00:53 PM 14942 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:00:54 PM 13245 97290 21137

1/15/2014 1:00:55 PM 15011 97290 21137

1/15/2014 1:00:56 PM 16023 97290 21137

1/15/2014 1:00:57 PM 14955 97290 21137

1/15/2014 1:00:58 PM 16398 97290 21137

1/15/2014 1:00:59 PM 16479 97290 21137

1/15/2014 1:01:00 PM 15080 97290 21137

1/15/2014 1:01:01 PM 15140 97290 21137

1/15/2014 1:01:02 PM 15185 97290 21137

1/15/2014 1:01:03 PM 14236 97290 21137

1/15/2014 1:01:04 PM 14869 97290 21137

1/15/2014 1:01:05 PM 14307 97290 21137

1/15/2014 1:01:06 PM 16747 97290 21137

1/15/2014 1:01:07 PM 16276 97290 21137

1/15/2014 1:01:08 PM 15709 97290 21137

1/15/2014 1:01:09 PM 14247 97290 21137

1/15/2014 1:01:10 PM 15772 97290 21137

1/15/2014 1:01:11 PM 15403 97290 21137

1/15/2014 1:01:12 PM 14260 97290 21137

1/15/2014 1:01:13 PM 16195 97290 21137

1/15/2014 1:01:14 PM 17158 97290 21137

1/15/2014 1:01:15 PM 16079 97290 21137

1/15/2014 1:01:16 PM 16470 97290 21137

1/15/2014 1:01:17 PM 14407 97290 21137

1/15/2014 1:01:18 PM 14131 97290 21137

1/15/2014 1:01:19 PM 15472 97290 21137

1/15/2014 1:01:20 PM 14758 97290 21137

1/15/2014 1:01:21 PM 14609 97290 21137

1/15/2014 1:01:22 PM 15232 97290 21137

1/15/2014 1:01:23 PM 15628 97290 21137

1/15/2014 1:01:24 PM 14827 97290 21137

1/15/2014 1:01:25 PM 14956 97290 21137

1/15/2014 1:01:26 PM 16819 97290 21137

1/15/2014 1:01:27 PM 14434 97290 21137

1/15/2014 1:01:28 PM 14558 97290 21137

1/15/2014 1:01:29 PM 15729 97290 21137

1/15/2014 1:01:30 PM 16442 97290 21137

1/15/2014 1:01:31 PM 15360 97290 21137

1/15/2014 1:01:32 PM 14280 97290 21137

1/15/2014 1:01:33 PM 16620 97290 21137

1/15/2014 1:01:34 PM 14745 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:01:35 PM 15446 97290 21137

1/15/2014 1:01:36 PM 15141 97290 21137

1/15/2014 1:01:37 PM 15695 97290 21137

1/15/2014 1:01:38 PM 14753 97290 21137

1/15/2014 1:01:39 PM 16378 97290 21137

1/15/2014 1:01:40 PM 16334 97290 21137

1/15/2014 1:01:41 PM 14763 97290 21137

1/15/2014 1:01:42 PM 14370 97290 21137

1/15/2014 1:01:43 PM 15982 97290 21137

1/15/2014 1:01:44 PM 15455 97290 21137

1/15/2014 1:01:45 PM 15924 97290 21137

1/15/2014 1:01:46 PM 14421 97290 21137

1/15/2014 1:01:47 PM 13745 97290 21137

1/15/2014 1:01:48 PM 15766 97290 21137

1/15/2014 1:01:49 PM 14501 97290 21137

1/15/2014 1:01:50 PM 14875 97290 21137

1/15/2014 1:01:51 PM 15989 97290 21137

1/15/2014 1:01:52 PM 16027 97290 21137

1/15/2014 1:01:53 PM 16846 97290 21137

1/15/2014 1:01:54 PM 15431 97290 21137

1/15/2014 1:01:55 PM 14628 97290 21137

1/15/2014 1:01:56 PM 15387 97290 21137

1/15/2014 1:01:57 PM 15996 97290 21137

1/15/2014 1:01:58 PM 16389 97290 21137

1/15/2014 1:01:59 PM 15617 97290 21137

1/15/2014 1:02:00 PM 16474 97290 21137

1/15/2014 1:02:01 PM 16688 97290 21137

1/15/2014 1:02:02 PM 16112 97290 21137

1/15/2014 1:02:03 PM 15908 97290 21137

1/15/2014 1:02:04 PM 16967 97290 21137

1/15/2014 1:02:05 PM 18551 97290 21137

1/15/2014 1:02:06 PM 18288 97290 21137

1/15/2014 1:02:07 PM 16302 97290 21137

1/15/2014 1:02:08 PM 17575 97290 21137

1/15/2014 1:02:09 PM 17864 97290 21137

1/15/2014 1:02:10 PM 17336 97290 21137

1/15/2014 1:02:11 PM 16784 97290 21137

1/15/2014 1:02:12 PM 16676 97290 21137

1/15/2014 1:02:13 PM 16469 97290 21137

1/15/2014 1:02:14 PM 15637 97290 21137

1/15/2014 1:02:15 PM 16239 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:02:16 PM 18039 97290 21137

1/15/2014 1:02:17 PM 17740 97290 21137

1/15/2014 1:02:18 PM 17425 97290 21137

1/15/2014 1:02:19 PM 18036 97290 21137

1/15/2014 1:02:20 PM 19899 97290 21137

1/15/2014 1:02:21 PM 18504 97290 21137

1/15/2014 1:02:22 PM 18876 97290 21137

1/15/2014 1:02:23 PM 17049 97290 21137

1/15/2014 1:02:24 PM 20522 97290 21137

1/15/2014 1:02:25 PM 18990 97290 21137

1/15/2014 1:02:26 PM 17227 97290 21137

1/15/2014 1:02:27 PM 17477 97290 21137

1/15/2014 1:02:28 PM 17209 97290 21137

1/15/2014 1:02:29 PM 16902 97290 21137

1/15/2014 1:02:30 PM 17005 97290 21137

1/15/2014 1:02:31 PM 18321 97290 21137

1/15/2014 1:02:32 PM 18440 97290 21137

1/15/2014 1:02:33 PM 18230 97290 21137

1/15/2014 1:02:34 PM 18777 97290 21137

1/15/2014 1:02:35 PM 17714 97290 21137

1/15/2014 1:02:36 PM 19548 97290 21137

1/15/2014 1:02:37 PM 18717 97290 21137

1/15/2014 1:02:38 PM 19649 97290 21137

1/15/2014 1:02:39 PM 19672 97290 21137

1/15/2014 1:02:40 PM 17998 97290 21137

1/15/2014 1:02:41 PM 17729 97290 21137

1/15/2014 1:02:42 PM 18652 97290 21137

1/15/2014 1:02:43 PM 17773 97290 21137

1/15/2014 1:02:44 PM 17643 97290 21137

1/15/2014 1:02:45 PM 18600 97290 21137

1/15/2014 1:02:46 PM 17970 97290 21137

1/15/2014 1:02:47 PM 16312 97290 21137

1/15/2014 1:02:48 PM 17788 97290 21137

1/15/2014 1:02:49 PM 16987 97290 21137

1/15/2014 1:02:50 PM 18646 97290 21137

1/15/2014 1:02:51 PM 16631 97290 21137

1/15/2014 1:02:52 PM 16098 97290 21137

1/15/2014 1:02:53 PM 16204 97290 21137

1/15/2014 1:02:54 PM 15091 97290 21137

1/15/2014 1:02:55 PM 15562 97290 21137

1/15/2014 1:02:56 PM 16100 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:02:57 PM 16265 97290 21137

1/15/2014 1:02:58 PM 15796 97290 21137

1/15/2014 1:02:59 PM 16849 97290 21137

1/15/2014 1:03:00 PM 13602 97290 21137

1/15/2014 1:03:01 PM 13510 97290 21137

1/15/2014 1:03:02 PM 12917 97290 21137

1/15/2014 1:03:03 PM 13609 97290 21137

1/15/2014 1:03:04 PM 14562 97290 21137

1/15/2014 1:03:05 PM 15250 97290 21137

1/15/2014 1:03:06 PM 15122 97290 21137

1/15/2014 1:03:07 PM 14520 97290 21137

1/15/2014 1:03:08 PM 14460 97290 21137

1/15/2014 1:03:09 PM 13815 97290 21137

1/15/2014 1:03:10 PM 15663 97290 21137

1/15/2014 1:03:11 PM 15166 97290 21137

1/15/2014 1:03:12 PM 12641 97290 21137

1/15/2014 1:03:13 PM 13120 97290 21137

1/15/2014 1:03:14 PM 14560 97290 21137

1/15/2014 1:03:15 PM 14830 97290 21137

1/15/2014 1:03:16 PM 14177 97290 21137

1/15/2014 1:03:17 PM 15754 97290 21137

1/15/2014 1:03:18 PM 15128 97290 21137

1/15/2014 1:03:19 PM 14882 97290 21137

1/15/2014 1:03:20 PM 15450 97290 21137

1/15/2014 1:03:21 PM 15022 97290 21137

1/15/2014 1:03:22 PM 16325 97290 21137

1/15/2014 1:03:23 PM 16291 97290 21137

1/15/2014 1:03:24 PM 17992 97290 21137

1/15/2014 1:03:25 PM 16528 97290 21137

1/15/2014 1:03:26 PM 15142 97290 21137

1/15/2014 1:03:27 PM 15635 97290 21137

1/15/2014 1:03:28 PM 15488 97290 21137

1/15/2014 1:03:29 PM 15782 97290 21137

1/15/2014 1:03:30 PM 14385 97290 21137

1/15/2014 1:03:31 PM 15566 97290 21137

1/15/2014 1:03:32 PM 16041 97290 21137

1/15/2014 1:03:33 PM 14390 97290 21137

1/15/2014 1:03:34 PM 15087 97290 21137

1/15/2014 1:03:35 PM 14722 97290 21137

1/15/2014 1:03:36 PM 14840 97290 21137

1/15/2014 1:03:37 PM 15200 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:03:38 PM 13850 97290 21137

1/15/2014 1:03:39 PM 14832 97290 21137

1/15/2014 1:03:40 PM 15378 97290 21137

1/15/2014 1:03:41 PM 15364 97290 21137

1/15/2014 1:03:42 PM 13801 97290 21137

1/15/2014 1:03:43 PM 13800 97290 21137

1/15/2014 1:03:44 PM 15240 97290 21137

1/15/2014 1:03:45 PM 14190 97290 21137

1/15/2014 1:03:46 PM 15127 97290 21137

1/15/2014 1:03:47 PM 14042 97290 21137

1/15/2014 1:03:48 PM 15180 97290 21137

1/15/2014 1:03:49 PM 15825 97290 21137

1/15/2014 1:03:50 PM 13556 97290 21137

1/15/2014 1:03:51 PM 14729 97290 21137

1/15/2014 1:03:52 PM 14842 97290 21137

1/15/2014 1:03:53 PM 16070 97290 21137

1/15/2014 1:03:54 PM 15297 97290 21137

1/15/2014 1:03:55 PM 15224 97290 21137

1/15/2014 1:03:56 PM 16886 97290 21137

1/15/2014 1:03:57 PM 16551 97290 21137

1/15/2014 1:03:58 PM 15777 97290 21137

1/15/2014 1:03:59 PM 14114 97290 21137

1/15/2014 1:04:00 PM 15408 97290 21137

1/15/2014 1:04:01 PM 13932 97290 21137

1/15/2014 1:04:02 PM 14613 97290 21137

1/15/2014 1:04:03 PM 14333 97290 21137

1/15/2014 1:04:04 PM 16063 97290 21137

1/15/2014 1:04:05 PM 14276 97290 21137

1/15/2014 1:04:06 PM 14579 97290 21137

1/15/2014 1:04:07 PM 15314 97290 21137

1/15/2014 1:04:08 PM 16878 97290 21137

1/15/2014 1:04:09 PM 15379 97290 21137

1/15/2014 1:04:10 PM 14314 97290 21137

1/15/2014 1:04:11 PM 15128 97290 21137

1/15/2014 1:04:12 PM 15602 97290 21137

1/15/2014 1:04:13 PM 14580 97290 21137

1/15/2014 1:04:14 PM 13875 97290 21137

1/15/2014 1:04:15 PM 16548 97290 21137

1/15/2014 1:04:16 PM 16437 97290 21137

1/15/2014 1:04:17 PM 15569 97290 21137

1/15/2014 1:04:18 PM 15232 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:04:19 PM 15238 97290 21137

1/15/2014 1:04:20 PM 14669 97290 21137

1/15/2014 1:04:21 PM 15517 97290 21137

1/15/2014 1:04:22 PM 14979 97290 21137

1/15/2014 1:04:23 PM 13764 97290 21137

1/15/2014 1:04:24 PM 14961 97290 21137

1/15/2014 1:04:25 PM 16400 97290 21137

1/15/2014 1:04:26 PM 15080 97290 21137

1/15/2014 1:04:27 PM 15620 97290 21137

1/15/2014 1:04:28 PM 14915 97290 21137

1/15/2014 1:04:29 PM 15578 97290 21137

1/15/2014 1:04:30 PM 16524 97290 21137

1/15/2014 1:04:31 PM 15321 97290 21137

1/15/2014 1:04:32 PM 14480 97290 21137

1/15/2014 1:04:33 PM 17060 97290 21137

1/15/2014 1:04:34 PM 17225 97290 21137

1/15/2014 1:04:35 PM 17746 97290 21137

1/15/2014 1:04:36 PM 16256 97290 21137

1/15/2014 1:04:37 PM 14984 97290 21137

1/15/2014 1:04:38 PM 14336 97290 21137

1/15/2014 1:04:39 PM 14414 97290 21137

1/15/2014 1:04:40 PM 13503 97290 21137

1/15/2014 1:04:41 PM 14025 97290 21137

1/15/2014 1:04:42 PM 14816 97290 21137

1/15/2014 1:04:43 PM 14324 97290 21137

1/15/2014 1:04:44 PM 15431 97290 21137

1/15/2014 1:04:45 PM 13997 97290 21137

1/15/2014 1:04:46 PM 15769 97290 21137

1/15/2014 1:04:47 PM 14772 97290 21137

1/15/2014 1:04:48 PM 14793 97290 21137

1/15/2014 1:04:49 PM 15458 97290 21137

1/15/2014 1:04:50 PM 14574 97290 21137

1/15/2014 1:04:51 PM 14833 97290 21137

1/15/2014 1:04:52 PM 14718 97290 21137

1/15/2014 1:04:53 PM 15289 97290 21137

1/15/2014 1:04:54 PM 15312 97290 21137

1/15/2014 1:04:55 PM 16188 97290 21137

1/15/2014 1:04:56 PM 16977 97290 21137

1/15/2014 1:04:57 PM 14474 97290 21137

1/15/2014 1:04:58 PM 14358 97290 21137

1/15/2014 1:04:59 PM 14059 97290 21137

Page 271 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:05:00 PM 14404 97290 21137

1/15/2014 1:05:01 PM 16531 97290 21137

1/15/2014 1:05:02 PM 15982 97290 21137

1/15/2014 1:05:03 PM 16445 97290 21137

1/15/2014 1:05:04 PM 17521 97290 21137

1/15/2014 1:05:05 PM 15870 97290 21137

1/15/2014 1:05:06 PM 15577 97290 21137

1/15/2014 1:05:07 PM 16074 97290 21137

1/15/2014 1:05:08 PM 16078 97290 21137

1/15/2014 1:05:09 PM 15509 97290 21137

1/15/2014 1:05:10 PM 16087 97290 21137

1/15/2014 1:05:11 PM 16651 97290 21137

1/15/2014 1:05:12 PM 16342 97290 21137

1/15/2014 1:05:13 PM 16415 97290 21137

1/15/2014 1:05:14 PM 16824 97290 21137

1/15/2014 1:05:15 PM 17286 97290 21137

1/15/2014 1:05:16 PM 16861 97290 21137

1/15/2014 1:05:17 PM 17145 97290 21137

1/15/2014 1:05:18 PM 15356 97290 21137

1/15/2014 1:05:19 PM 15989 97290 21137

1/15/2014 1:05:20 PM 15757 97290 21137

1/15/2014 1:05:21 PM 15009 97290 21137

1/15/2014 1:05:22 PM 16652 97290 21137

1/15/2014 1:05:23 PM 17963 97290 21137

1/15/2014 1:05:24 PM 16250 97290 21137

1/15/2014 1:05:25 PM 15222 97290 21137

1/15/2014 1:05:26 PM 16885 97290 21137

1/15/2014 1:05:27 PM 16641 97290 21137

1/15/2014 1:05:28 PM 15470 97290 21137

1/15/2014 1:05:29 PM 16077 97290 21137

1/15/2014 1:05:30 PM 14579 97290 21137

1/15/2014 1:05:31 PM 15195 97290 21137

1/15/2014 1:05:32 PM 16938 97290 21137

1/15/2014 1:05:33 PM 17044 97290 21137

1/15/2014 1:05:34 PM 16171 97290 21137

1/15/2014 1:05:35 PM 15412 97290 21137

1/15/2014 1:05:36 PM 15253 97290 21137

1/15/2014 1:05:37 PM 14583 97290 21137

1/15/2014 1:05:38 PM 15675 97290 21137

1/15/2014 1:05:39 PM 15138 97290 21137

1/15/2014 1:05:40 PM 15184 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:05:41 PM 14566 97290 21137

1/15/2014 1:05:42 PM 13511 97290 21137

1/15/2014 1:05:43 PM 13668 97290 21137

1/15/2014 1:05:44 PM 14727 97290 21137

1/15/2014 1:05:45 PM 15471 97290 21137

1/15/2014 1:05:46 PM 16168 97290 21137

1/15/2014 1:05:47 PM 15622 97290 21137

1/15/2014 1:05:48 PM 14285 97290 21137

1/15/2014 1:05:49 PM 15091 97290 21137

1/15/2014 1:05:50 PM 15322 97290 21137

1/15/2014 1:05:51 PM 15680 97290 21137

1/15/2014 1:05:52 PM 15860 97290 21137

1/15/2014 1:05:53 PM 16175 97290 21137

1/15/2014 1:05:54 PM 14933 97290 21137

1/15/2014 1:05:55 PM 13363 97290 21137

1/15/2014 1:05:56 PM 14951 97290 21137

1/15/2014 1:05:57 PM 15557 97290 21137

1/15/2014 1:05:58 PM 12739 97290 21137

1/15/2014 1:05:59 PM 14764 97290 21137

1/15/2014 1:06:00 PM 14761 97290 21137

1/15/2014 1:06:01 PM 14820 97290 21137

1/15/2014 1:06:02 PM 15855 97290 21137

1/15/2014 1:06:03 PM 13953 97290 21137

1/15/2014 1:06:04 PM 14558 97290 21137

1/15/2014 1:06:05 PM 14949 97290 21137

1/15/2014 1:06:06 PM 15557 97290 21137

1/15/2014 1:06:07 PM 16729 97290 21137

1/15/2014 1:06:08 PM 16062 97290 21137

1/15/2014 1:06:09 PM 16105 97290 21137

1/15/2014 1:06:10 PM 14916 97290 21137

1/15/2014 1:06:11 PM 16389 97290 21137

1/15/2014 1:06:12 PM 15827 97290 21137

1/15/2014 1:06:13 PM 14816 97290 21137

1/15/2014 1:06:14 PM 13844 97290 21137

1/15/2014 1:06:15 PM 16361 97290 21137

1/15/2014 1:06:16 PM 15340 97290 21137

1/15/2014 1:06:17 PM 15595 97290 21137

1/15/2014 1:06:18 PM 15028 97290 21137

1/15/2014 1:06:19 PM 14587 97290 21137

1/15/2014 1:06:20 PM 13996 97290 21137

1/15/2014 1:06:21 PM 15709 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:06:22 PM 15447 97290 21137

1/15/2014 1:06:23 PM 17302 97290 21137

1/15/2014 1:06:24 PM 15815 97290 21137

1/15/2014 1:06:25 PM 15113 97290 21137

1/15/2014 1:06:26 PM 15568 97290 21137

1/15/2014 1:06:27 PM 16552 97290 21137

1/15/2014 1:06:28 PM 15868 97290 21137

1/15/2014 1:06:29 PM 14977 97290 21137

1/15/2014 1:06:30 PM 14184 97290 21137

1/15/2014 1:06:31 PM 13896 97290 21137

1/15/2014 1:06:32 PM 14814 97290 21137

1/15/2014 1:06:33 PM 14983 97290 21137

1/15/2014 1:06:34 PM 14816 97290 21137

1/15/2014 1:06:35 PM 14534 97290 21137

1/15/2014 1:06:36 PM 14313 97290 21137

1/15/2014 1:06:37 PM 13898 97290 21137

1/15/2014 1:06:38 PM 15294 97290 21137

1/15/2014 1:06:39 PM 15013 97290 21137

1/15/2014 1:06:40 PM 15753 97290 21137

1/15/2014 1:06:41 PM 14048 97290 21137

1/15/2014 1:06:42 PM 15932 97290 21137

1/15/2014 1:06:43 PM 16163 97290 21137

1/15/2014 1:06:44 PM 14420 97290 21137

1/15/2014 1:06:45 PM 12905 97290 21137

1/15/2014 1:06:46 PM 15286 97290 21137

1/15/2014 1:06:47 PM 16091 97290 21137

1/15/2014 1:06:48 PM 17493 97290 21137

1/15/2014 1:06:49 PM 15533 97290 21137

1/15/2014 1:06:50 PM 15253 97290 21137

1/15/2014 1:06:51 PM 15483 97290 21137

1/15/2014 1:06:52 PM 16080 97290 21137

1/15/2014 1:06:53 PM 15510 97290 21137

1/15/2014 1:06:54 PM 15457 97290 21137

1/15/2014 1:06:55 PM 15204 97290 21137

1/15/2014 1:06:56 PM 14841 97290 21137

1/15/2014 1:06:57 PM 14930 97290 21137

1/15/2014 1:06:58 PM 12912 97290 21137

1/15/2014 1:06:59 PM 14628 97290 21137

1/15/2014 1:07:00 PM 14487 97290 21137

1/15/2014 1:07:01 PM 16251 97290 21137

1/15/2014 1:07:02 PM 13903 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:07:03 PM 13915 97290 21137

1/15/2014 1:07:04 PM 14009 97290 21137

1/15/2014 1:07:05 PM 15292 97290 21137

1/15/2014 1:07:06 PM 14443 97290 21137

1/15/2014 1:07:07 PM 13330 97290 21137

1/15/2014 1:07:08 PM 14822 97290 21137

1/15/2014 1:07:09 PM 15015 97290 21137

1/15/2014 1:07:10 PM 13863 97290 21137

1/15/2014 1:07:11 PM 13636 97290 21137

1/15/2014 1:07:12 PM 14809 97290 21137

1/15/2014 1:07:13 PM 13902 97290 21137

1/15/2014 1:07:14 PM 14485 97290 21137

1/15/2014 1:07:15 PM 15231 97290 21137

1/15/2014 1:07:16 PM 16287 97290 21137

1/15/2014 1:07:17 PM 15112 97290 21137

1/15/2014 1:07:18 PM 15028 97290 21137

1/15/2014 1:07:19 PM 16837 97290 21137

1/15/2014 1:07:20 PM 16329 97290 21137

1/15/2014 1:07:21 PM 14312 97290 21137

1/15/2014 1:07:22 PM 14888 97290 21137

1/15/2014 1:07:23 PM 15332 97290 21137

1/15/2014 1:07:24 PM 16103 97290 21137

1/15/2014 1:07:25 PM 16565 97290 21137

1/15/2014 1:07:26 PM 15601 97290 21137

1/15/2014 1:07:27 PM 15930 97290 21137

1/15/2014 1:07:28 PM 16222 97290 21137

1/15/2014 1:07:29 PM 14795 97290 21137

1/15/2014 1:07:30 PM 14679 97290 21137

1/15/2014 1:07:31 PM 14319 97290 21137

1/15/2014 1:07:32 PM 14650 97290 21137

1/15/2014 1:07:33 PM 14972 97290 21137

1/15/2014 1:07:34 PM 15113 97290 21137

1/15/2014 1:07:35 PM 16498 97290 21137

1/15/2014 1:07:36 PM 15644 97290 21137

1/15/2014 1:07:37 PM 15611 97290 21137

1/15/2014 1:07:38 PM 15362 97290 21137

1/15/2014 1:07:39 PM 16440 97290 21137

1/15/2014 1:07:40 PM 16350 97290 21137

1/15/2014 1:07:41 PM 16147 97290 21137

1/15/2014 1:07:42 PM 15497 97290 21137

1/15/2014 1:07:43 PM 14674 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:07:44 PM 15398 97290 21137

1/15/2014 1:07:45 PM 15159 97290 21137

1/15/2014 1:07:46 PM 14770 97290 21137

1/15/2014 1:07:47 PM 15602 97290 21137

1/15/2014 1:07:48 PM 16140 97290 21137

1/15/2014 1:07:49 PM 14565 97290 21137

1/15/2014 1:07:50 PM 16841 97290 21137

1/15/2014 1:07:51 PM 16390 97290 21137

1/15/2014 1:07:52 PM 17297 97290 21137

1/15/2014 1:07:53 PM 17194 97290 21137

1/15/2014 1:07:54 PM 15458 97290 21137

1/15/2014 1:07:55 PM 15594 97290 21137

1/15/2014 1:07:56 PM 16738 97290 21137

1/15/2014 1:07:57 PM 16424 97290 21137

1/15/2014 1:07:58 PM 18326 97290 21137

1/15/2014 1:07:59 PM 18223 97290 21137

1/15/2014 1:08:00 PM 16947 97290 21137

1/15/2014 1:08:01 PM 15937 97290 21137

1/15/2014 1:08:02 PM 15114 97290 21137

1/15/2014 1:08:03 PM 15838 97290 21137

1/15/2014 1:08:04 PM 14789 97290 21137

1/15/2014 1:08:05 PM 16567 97290 21137

1/15/2014 1:08:06 PM 17071 97290 21137

1/15/2014 1:08:07 PM 17587 97290 21137

1/15/2014 1:08:08 PM 16997 97290 21137

1/15/2014 1:08:09 PM 17209 97290 21137

1/15/2014 1:08:10 PM 16752 97290 21137

1/15/2014 1:08:11 PM 17538 97290 21137

1/15/2014 1:08:12 PM 16354 97290 21137

1/15/2014 1:09:53 PM 17339 97290 21137

1/15/2014 1:09:54 PM 16574 97290 21137

1/15/2014 1:09:55 PM 17403 97290 21137

1/15/2014 1:09:56 PM 15870 97290 21137

1/15/2014 1:09:57 PM 17017 97290 21137

1/15/2014 1:09:58 PM 15864 97290 21137

1/15/2014 1:09:59 PM 16776 97290 21137

1/15/2014 1:10:00 PM 16794 97290 21137

1/15/2014 1:10:01 PM 16948 97290 21137

1/15/2014 1:10:02 PM 17767 97290 21137

1/15/2014 1:10:03 PM 17701 97290 21137

1/15/2014 1:10:04 PM 16905 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:10:05 PM 14846 97290 21137

1/15/2014 1:10:06 PM 15411 97290 21137

1/15/2014 1:10:07 PM 16123 97290 21137

1/15/2014 1:10:08 PM 17410 97290 21137

1/15/2014 1:10:09 PM 17102 97290 21137

1/15/2014 1:10:10 PM 15285 97290 21137

1/15/2014 1:10:11 PM 17261 97290 21137

1/15/2014 1:10:12 PM 14635 97290 21137

1/15/2014 1:10:13 PM 14939 97290 21137

1/15/2014 1:10:14 PM 15194 97290 21137

1/15/2014 1:10:15 PM 15648 97290 21137

1/15/2014 1:10:16 PM 16962 97290 21137

1/15/2014 1:10:17 PM 15280 97290 21137

1/15/2014 1:10:18 PM 13660 97290 21137

1/15/2014 1:10:19 PM 14515 97290 21137

1/15/2014 1:10:20 PM 15508 97290 21137

1/15/2014 1:10:21 PM 14977 97290 21137

1/15/2014 1:10:22 PM 16434 97290 21137

1/15/2014 1:10:23 PM 16138 97290 21137

1/15/2014 1:10:24 PM 14414 97290 21137

1/15/2014 1:10:25 PM 16383 97290 21137

1/15/2014 1:10:26 PM 15705 97290 21137

1/15/2014 1:10:27 PM 15026 97290 21137

1/15/2014 1:10:28 PM 15096 97290 21137

1/15/2014 1:10:29 PM 16164 97290 21137

1/15/2014 1:10:30 PM 14691 97290 21137

1/15/2014 1:10:31 PM 15462 97290 21137

1/15/2014 1:10:32 PM 15985 97290 21137

1/15/2014 1:10:33 PM 15276 97290 21137

1/15/2014 1:10:34 PM 14289 97290 21137

1/15/2014 1:10:35 PM 13802 97290 21137

1/15/2014 1:10:36 PM 13110 97290 21137

1/15/2014 1:10:37 PM 14857 97290 21137

1/15/2014 1:10:38 PM 16104 97290 21137

1/15/2014 1:10:39 PM 15816 97290 21137

1/15/2014 1:10:40 PM 14754 97290 21137

1/15/2014 1:10:41 PM 15478 97290 21137

1/15/2014 1:10:42 PM 15689 97290 21137

1/15/2014 1:10:43 PM 14302 97290 21137

1/15/2014 1:10:44 PM 14735 97290 21137

1/15/2014 1:10:45 PM 15743 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:10:46 PM 15366 97290 21137

1/15/2014 1:10:47 PM 14911 97290 21137

1/15/2014 1:10:48 PM 14887 97290 21137

1/15/2014 1:10:49 PM 14882 97290 21137

1/15/2014 1:10:50 PM 15390 97290 21137

1/15/2014 1:10:51 PM 15097 97290 21137

1/15/2014 1:10:52 PM 14934 97290 21137

1/15/2014 1:10:53 PM 14383 97290 21137

1/15/2014 1:10:54 PM 15926 97290 21137

1/15/2014 1:10:55 PM 16161 97290 21137

1/15/2014 1:10:56 PM 15650 97290 21137

1/15/2014 1:10:57 PM 14232 97290 21137

1/15/2014 1:10:58 PM 15168 97290 21137

1/15/2014 1:10:59 PM 15792 97290 21137

1/15/2014 1:11:00 PM 13608 97290 21137

1/15/2014 1:11:01 PM 15222 97290 21137

1/15/2014 1:11:02 PM 15655 97290 21137

1/15/2014 1:11:03 PM 14984 97290 21137

1/15/2014 1:11:04 PM 15056 97290 21137

1/15/2014 1:11:05 PM 15824 97290 21137

1/15/2014 1:11:06 PM 16076 97290 21137

1/15/2014 1:11:07 PM 17249 97290 21137

1/15/2014 1:11:08 PM 16522 97290 21137

1/15/2014 1:11:09 PM 16550 97290 21137

1/15/2014 1:11:10 PM 15117 97290 21137

1/15/2014 1:11:11 PM 15929 97290 21137

1/15/2014 1:11:12 PM 16222 97290 21137

1/15/2014 1:11:13 PM 14495 97290 21137

1/15/2014 1:11:14 PM 14303 97290 21137

1/15/2014 1:11:15 PM 15456 97290 21137

1/15/2014 1:11:16 PM 14184 97290 21137

1/15/2014 1:11:17 PM 14436 97290 21137

1/15/2014 1:11:18 PM 14229 97290 21137

1/15/2014 1:11:19 PM 14027 97290 21137

1/15/2014 1:11:20 PM 17126 97290 21137

1/15/2014 1:11:21 PM 14091 97290 21137

1/15/2014 1:11:22 PM 13783 97290 21137

1/15/2014 1:11:23 PM 15595 97290 21137

1/15/2014 1:11:24 PM 15269 97290 21137

1/15/2014 1:11:25 PM 13267 97290 21137

1/15/2014 1:11:26 PM 14566 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:11:27 PM 14711 97290 21137

1/15/2014 1:11:28 PM 14058 97290 21137

1/15/2014 1:11:29 PM 14344 97290 21137

1/15/2014 1:11:30 PM 14176 97290 21137

1/15/2014 1:11:31 PM 13714 97290 21137

1/15/2014 1:11:32 PM 14948 97290 21137

1/15/2014 1:11:33 PM 15017 97290 21137

1/15/2014 1:11:34 PM 14884 97290 21137

1/15/2014 1:11:35 PM 13771 97290 21137

1/15/2014 1:11:36 PM 13762 97290 21137

1/15/2014 1:11:37 PM 15080 97290 21137

1/15/2014 1:11:38 PM 16100 97290 21137

1/15/2014 1:11:39 PM 15215 97290 21137

1/15/2014 1:11:40 PM 13793 97290 21137

1/15/2014 1:11:41 PM 14938 97290 21137

1/15/2014 1:11:42 PM 15704 97290 21137

1/15/2014 1:11:43 PM 17546 97290 21137

1/15/2014 1:11:44 PM 17196 97290 21137

1/15/2014 1:11:45 PM 18819 97290 21137

1/15/2014 1:11:46 PM 16644 97290 21137

1/15/2014 1:11:47 PM 16101 97290 21137

1/15/2014 1:11:48 PM 16415 97290 21137

1/15/2014 1:11:49 PM 17393 97290 21137

1/15/2014 1:11:50 PM 16858 97290 21137

1/15/2014 1:11:51 PM 16424 97290 21137

1/15/2014 1:11:52 PM 16226 97290 21137

1/15/2014 1:11:53 PM 17106 97290 21137

1/15/2014 1:11:54 PM 16486 97290 21137

1/15/2014 1:11:55 PM 15761 97290 21137

1/15/2014 1:11:56 PM 16360 97290 21137

1/15/2014 1:11:57 PM 17260 97290 21137

1/15/2014 1:11:58 PM 17245 97290 21137

1/15/2014 1:11:59 PM 17511 97290 21137

1/15/2014 1:12:00 PM 16797 97290 21137

1/15/2014 1:12:01 PM 19679 97290 21137

1/15/2014 1:12:02 PM 17550 97290 21137

1/15/2014 1:12:03 PM 14647 97290 21137

1/15/2014 1:12:04 PM 16051 97290 21137

1/15/2014 1:12:05 PM 16582 97290 21137

1/15/2014 1:12:06 PM 18305 97290 21137

1/15/2014 1:12:07 PM 17356 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:12:08 PM 17569 97290 21137

1/15/2014 1:12:09 PM 18612 97290 21137

1/15/2014 1:12:10 PM 18363 97290 21137

1/15/2014 1:12:11 PM 18090 97290 21137

1/15/2014 1:12:12 PM 16372 97290 21137

1/15/2014 1:12:13 PM 15703 97290 21137

1/15/2014 1:12:14 PM 15656 97290 21137

1/15/2014 1:12:15 PM 14414 97290 21137

1/15/2014 1:12:16 PM 14283 97290 21137

1/15/2014 1:12:17 PM 15450 97290 21137

1/15/2014 1:12:18 PM 15892 97290 21137

1/15/2014 1:12:19 PM 16213 97290 21137

1/15/2014 1:12:20 PM 16263 97290 21137

1/15/2014 1:12:21 PM 14955 97290 21137

1/15/2014 1:12:22 PM 16188 97290 21137

1/15/2014 1:12:23 PM 14277 97290 21137

1/15/2014 1:12:24 PM 14849 97290 21137

1/15/2014 1:12:25 PM 13642 97290 21137

1/15/2014 1:12:26 PM 15470 97290 21137

1/15/2014 1:12:27 PM 15447 97290 21137

1/15/2014 1:12:28 PM 16012 97290 21137

1/15/2014 1:12:29 PM 15013 97290 21137

1/15/2014 1:12:30 PM 15273 97290 21137

1/15/2014 1:12:31 PM 14108 97290 21137

1/15/2014 1:12:32 PM 14657 97290 21137

1/15/2014 1:12:33 PM 14764 97290 21137

1/15/2014 1:12:34 PM 15451 97290 21137

1/15/2014 1:12:35 PM 15292 97290 21137

1/15/2014 1:12:36 PM 15043 97290 21137

1/15/2014 1:12:37 PM 15311 97290 21137

1/15/2014 1:12:38 PM 15947 97290 21137

1/15/2014 1:12:39 PM 16466 97290 21137

1/15/2014 1:12:40 PM 15906 97290 21137

1/15/2014 1:12:41 PM 16066 97290 21137

1/15/2014 1:12:42 PM 15206 97290 21137

1/15/2014 1:12:43 PM 16221 97290 21137

1/15/2014 1:12:44 PM 15035 97290 21137

1/15/2014 1:12:45 PM 15968 97290 21137

1/15/2014 1:12:46 PM 15512 97290 21137

1/15/2014 1:12:47 PM 15728 97290 21137

1/15/2014 1:12:48 PM 15182 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:12:49 PM 16605 97290 21137

1/15/2014 1:12:50 PM 15551 97290 21137

1/15/2014 1:12:51 PM 15258 97290 21137

1/15/2014 1:12:52 PM 14734 97290 21137

1/15/2014 1:12:53 PM 14843 97290 21137

1/15/2014 1:12:54 PM 14601 97290 21137

1/15/2014 1:12:55 PM 14480 97290 21137

1/15/2014 1:12:56 PM 15410 97290 21137

1/15/2014 1:12:57 PM 16392 97290 21137

1/15/2014 1:12:58 PM 13908 97290 21137

1/15/2014 1:12:59 PM 15657 97290 21137

1/15/2014 1:13:00 PM 16004 97290 21137

1/15/2014 1:13:01 PM 14831 97290 21137

1/15/2014 1:13:02 PM 15257 97290 21137

1/15/2014 1:13:03 PM 16114 97290 21137

1/15/2014 1:13:04 PM 15668 97290 21137

1/15/2014 1:13:05 PM 15467 97290 21137

1/15/2014 1:13:06 PM 15056 97290 21137

1/15/2014 1:13:07 PM 15584 97290 21137

1/15/2014 1:13:08 PM 14726 97290 21137

1/15/2014 1:13:09 PM 14451 97290 21137

1/15/2014 1:13:10 PM 14322 97290 21137

1/15/2014 1:13:11 PM 14710 97290 21137

1/15/2014 1:13:12 PM 15287 97290 21137

1/15/2014 1:13:13 PM 15371 97290 21137

1/15/2014 1:13:14 PM 13773 97290 21137

1/15/2014 1:13:15 PM 14393 97290 21137

1/15/2014 1:13:16 PM 14758 97290 21137

1/15/2014 1:13:17 PM 14999 97290 21137

1/15/2014 1:13:18 PM 15870 97290 21137

1/15/2014 1:13:19 PM 14257 97290 21137

1/15/2014 1:13:20 PM 13914 97290 21137

1/15/2014 1:13:21 PM 15838 97290 21137

1/15/2014 1:13:22 PM 15539 97290 21137

1/15/2014 1:13:23 PM 15855 97290 21137

1/15/2014 1:13:24 PM 16233 97290 21137

1/15/2014 1:13:25 PM 15158 97290 21137

1/15/2014 1:13:26 PM 15939 97290 21137

1/15/2014 1:13:27 PM 15955 97290 21137

1/15/2014 1:13:28 PM 16528 97290 21137

1/15/2014 1:13:29 PM 14392 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:13:30 PM 16528 97290 21137

1/15/2014 1:13:31 PM 16972 97290 21137

1/15/2014 1:13:32 PM 15253 97290 21137

1/15/2014 1:13:33 PM 14613 97290 21137

1/15/2014 1:13:34 PM 15683 97290 21137

1/15/2014 1:13:35 PM 15140 97290 21137

1/15/2014 1:13:36 PM 16265 97290 21137

1/15/2014 1:13:37 PM 15376 97290 21137

1/15/2014 1:13:38 PM 13624 97290 21137

1/15/2014 1:13:39 PM 13306 97290 21137

1/15/2014 1:13:40 PM 13616 97290 21137

1/15/2014 1:13:41 PM 15134 97290 21137

1/15/2014 1:13:42 PM 15093 97290 21137

1/15/2014 1:13:43 PM 14873 97290 21137

1/15/2014 1:13:44 PM 14518 97290 21137

1/15/2014 1:13:45 PM 14519 97290 21137

1/15/2014 1:13:46 PM 15030 97290 21137

1/15/2014 1:13:47 PM 16327 97290 21137

1/15/2014 1:13:48 PM 16201 97290 21137

1/15/2014 1:13:49 PM 14880 97290 21137

1/15/2014 1:13:50 PM 16080 97290 21137

1/15/2014 1:13:51 PM 15240 97290 21137

1/15/2014 1:13:52 PM 15390 97290 21137

1/15/2014 1:13:53 PM 17287 97290 21137

1/15/2014 1:13:54 PM 14942 97290 21137

1/15/2014 1:13:55 PM 16411 97290 21137

1/15/2014 1:13:56 PM 15761 97290 21137

1/15/2014 1:13:57 PM 15520 97290 21137

1/15/2014 1:13:58 PM 17860 97290 21137

1/15/2014 1:13:59 PM 16495 97290 21137

1/15/2014 1:14:00 PM 16093 97290 21137

1/15/2014 1:14:01 PM 15513 97290 21137

1/15/2014 1:14:02 PM 16718 97290 21137

1/15/2014 1:14:03 PM 17529 97290 21137

1/15/2014 1:14:04 PM 17762 97290 21137

1/15/2014 1:14:05 PM 18900 97290 21137

1/15/2014 1:14:06 PM 18735 97290 21137

1/15/2014 1:14:07 PM 17973 97290 21137

1/15/2014 1:14:08 PM 17453 97290 21137

1/15/2014 1:14:09 PM 16843 97290 21137

1/15/2014 1:14:10 PM 16991 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:14:11 PM 17537 97290 21137

1/15/2014 1:14:12 PM 17044 97290 21137

1/15/2014 1:14:13 PM 17161 97290 21137

1/15/2014 1:14:14 PM 18210 97290 21137

1/15/2014 1:14:15 PM 18772 97290 21137

1/15/2014 1:14:16 PM 17233 97290 21137

1/15/2014 1:14:17 PM 18588 97290 21137

1/15/2014 1:14:18 PM 17937 97290 21137

1/15/2014 1:14:19 PM 17204 97290 21137

1/15/2014 1:14:20 PM 17141 97290 21137

1/15/2014 1:14:21 PM 18505 97290 21137

1/15/2014 1:14:22 PM 18996 97290 21137

1/15/2014 1:14:23 PM 19269 97290 21137

1/15/2014 1:14:24 PM 18137 97290 21137

1/15/2014 1:14:25 PM 17584 97290 21137

1/15/2014 1:14:26 PM 18826 97290 21137

1/15/2014 1:14:27 PM 17606 97290 21137

1/15/2014 1:14:28 PM 16611 97290 21137

1/15/2014 1:14:29 PM 15403 97290 21137

1/15/2014 1:14:30 PM 16450 97290 21137

1/15/2014 1:14:31 PM 16922 97290 21137

1/15/2014 1:14:32 PM 15690 97290 21137

1/15/2014 1:14:33 PM 16732 97290 21137

1/15/2014 1:14:34 PM 15223 97290 21137

1/15/2014 1:14:35 PM 14936 97290 21137

1/15/2014 1:14:36 PM 14984 97290 21137

1/15/2014 1:14:37 PM 13646 97290 21137

1/15/2014 1:14:38 PM 14631 97290 21137

1/15/2014 1:14:39 PM 16137 97290 21137

1/15/2014 1:14:40 PM 16154 97290 21137

1/15/2014 1:14:41 PM 15948 97290 21137

1/15/2014 1:14:42 PM 15177 97290 21137

1/15/2014 1:14:43 PM 14654 97290 21137

1/15/2014 1:14:44 PM 15423 97290 21137

1/15/2014 1:14:45 PM 15135 97290 21137

1/15/2014 1:14:46 PM 14763 97290 21137

1/15/2014 1:14:47 PM 15451 97290 21137

1/15/2014 1:14:48 PM 14662 97290 21137

1/15/2014 1:14:49 PM 14135 97290 21137

1/15/2014 1:14:50 PM 13494 97290 21137

1/15/2014 1:14:51 PM 15373 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:14:52 PM 16743 97290 21137

1/15/2014 1:14:53 PM 15975 97290 21137

1/15/2014 1:14:54 PM 15783 97290 21137

1/15/2014 1:14:55 PM 15646 97290 21137

1/15/2014 1:14:56 PM 14801 97290 21137

1/15/2014 1:14:57 PM 15040 97290 21137

1/15/2014 1:14:58 PM 15160 97290 21137

1/15/2014 1:14:59 PM 16180 97290 21137

1/15/2014 1:15:00 PM 14905 97290 21137

1/15/2014 1:15:01 PM 15036 97290 21137

1/15/2014 1:15:02 PM 15099 97290 21137

1/15/2014 1:15:03 PM 15534 97290 21137

1/15/2014 1:15:04 PM 15103 97290 21137

1/15/2014 1:15:05 PM 15896 97290 21137

1/15/2014 1:15:06 PM 15944 97290 21137

1/15/2014 1:15:07 PM 13886 97290 21137

1/15/2014 1:15:08 PM 15291 97290 21137

1/15/2014 1:15:09 PM 14082 97290 21137

1/15/2014 1:15:10 PM 15430 97290 21137

1/15/2014 1:15:11 PM 15527 97290 21137

1/15/2014 1:15:12 PM 16511 97290 21137

1/15/2014 1:15:13 PM 17136 97290 21137

1/15/2014 1:15:14 PM 16752 97290 21137

1/15/2014 1:15:15 PM 15816 97290 21137

1/15/2014 1:15:16 PM 14397 97290 21137

1/15/2014 1:15:17 PM 14459 97290 21137

1/15/2014 1:15:18 PM 15705 97290 21137

1/15/2014 1:15:19 PM 15416 97290 21137

1/15/2014 1:15:20 PM 16274 97290 21137

1/15/2014 1:15:21 PM 15648 97290 21137

1/15/2014 1:15:22 PM 16032 97290 21137

1/15/2014 1:15:23 PM 16218 97290 21137

1/15/2014 1:15:24 PM 14764 97290 21137

1/15/2014 1:15:25 PM 14791 97290 21137

1/15/2014 1:15:26 PM 15247 97290 21137

1/15/2014 1:15:27 PM 15242 97290 21137

1/15/2014 1:15:28 PM 15600 97290 21137

1/15/2014 1:15:29 PM 15570 97290 21137

1/15/2014 1:15:30 PM 14032 97290 21137

1/15/2014 1:15:31 PM 13858 97290 21137

1/15/2014 1:15:32 PM 15524 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:15:33 PM 14801 97290 21137

1/15/2014 1:15:34 PM 14680 97290 21137

1/15/2014 1:15:35 PM 15220 97290 21137

1/15/2014 1:15:36 PM 15175 97290 21137

1/15/2014 1:15:37 PM 16093 97290 21137

1/15/2014 1:15:38 PM 16233 97290 21137

1/15/2014 1:15:39 PM 14708 97290 21137

1/15/2014 1:15:40 PM 16577 97290 21137

1/15/2014 1:15:41 PM 16804 97290 21137

1/15/2014 1:15:42 PM 16351 97290 21137

1/15/2014 1:15:43 PM 14437 97290 21137

1/15/2014 1:15:44 PM 15639 97290 21137

1/15/2014 1:15:45 PM 14920 97290 21137

1/15/2014 1:15:46 PM 14650 97290 21137

1/15/2014 1:15:47 PM 15812 97290 21137

1/15/2014 1:15:48 PM 14153 97290 21137

1/15/2014 1:15:49 PM 13138 97290 21137

1/15/2014 1:15:50 PM 13364 97290 21137

1/15/2014 1:15:51 PM 14651 97290 21137

1/15/2014 1:15:52 PM 14642 97290 21137

1/15/2014 1:15:53 PM 15660 97290 21137

1/15/2014 1:15:54 PM 14505 97290 21137

1/15/2014 1:15:55 PM 14846 97290 21137

1/15/2014 1:15:56 PM 16251 97290 21137

1/15/2014 1:15:57 PM 16213 97290 21137

1/15/2014 1:15:58 PM 15873 97290 21137

1/15/2014 1:15:59 PM 16208 97290 21137

1/15/2014 1:16:00 PM 16052 97290 21137

1/15/2014 1:16:01 PM 15293 97290 21137

1/15/2014 1:16:02 PM 16573 97290 21137

1/15/2014 1:16:03 PM 16773 97290 21137

1/15/2014 1:16:04 PM 15953 97290 21137

1/15/2014 1:16:05 PM 15628 97290 21137

1/15/2014 1:16:06 PM 15097 97290 21137

1/15/2014 1:16:07 PM 15684 97290 21137

1/15/2014 1:16:08 PM 15441 97290 21137

1/15/2014 1:16:09 PM 18620 97290 21137

1/15/2014 1:16:10 PM 17465 97290 21137

1/15/2014 1:16:11 PM 18256 97290 21137

1/15/2014 1:16:12 PM 17704 97290 21137

1/15/2014 1:16:13 PM 18166 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:16:14 PM 18521 97290 21137

1/15/2014 1:16:15 PM 17080 97290 21137

1/15/2014 1:16:16 PM 17170 97290 21137

1/15/2014 1:16:17 PM 17612 97290 21137

1/15/2014 1:16:18 PM 16883 97290 21137

1/15/2014 1:16:19 PM 18530 97290 21137

1/15/2014 1:16:20 PM 18252 97290 21137

1/15/2014 1:16:21 PM 19683 97290 21137

1/15/2014 1:16:22 PM 18960 97290 21137

1/15/2014 1:16:23 PM 17670 97290 21137

1/15/2014 1:16:24 PM 19927 97290 21137

1/15/2014 1:16:25 PM 19322 97290 21137

1/15/2014 1:16:26 PM 17460 97290 21137

1/15/2014 1:16:27 PM 18945 97290 21137

1/15/2014 1:16:28 PM 18296 97290 21137

1/15/2014 1:16:29 PM 16664 97290 21137

1/15/2014 1:16:30 PM 18116 97290 21137

1/15/2014 1:16:31 PM 17429 97290 21137

1/15/2014 1:16:32 PM 18247 97290 21137

1/15/2014 1:16:33 PM 16981 97290 21137

1/15/2014 1:16:34 PM 19635 97290 21137

1/15/2014 1:16:35 PM 18738 97290 21137

1/15/2014 1:16:36 PM 15694 97290 21137

1/15/2014 1:16:37 PM 15983 97290 21137

1/15/2014 1:16:38 PM 16716 97290 21137

1/15/2014 1:16:39 PM 15669 97290 21137

1/15/2014 1:16:40 PM 15107 97290 21137

1/15/2014 1:16:41 PM 16436 97290 21137

1/15/2014 1:16:42 PM 15419 97290 21137

1/15/2014 1:16:43 PM 14535 97290 21137

1/15/2014 1:16:44 PM 15573 97290 21137

1/15/2014 1:16:45 PM 15113 97290 21137

1/15/2014 1:16:46 PM 14908 97290 21137

1/15/2014 1:16:47 PM 14707 97290 21137

1/15/2014 1:16:48 PM 14236 97290 21137

1/15/2014 1:16:49 PM 16249 97290 21137

1/15/2014 1:16:50 PM 15942 97290 21137

1/15/2014 1:16:51 PM 14905 97290 21137

1/15/2014 1:16:52 PM 15096 97290 21137

1/15/2014 1:16:53 PM 13824 97290 21137

1/15/2014 1:16:54 PM 14376 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:16:55 PM 15864 97290 21137

1/15/2014 1:16:56 PM 14736 97290 21137

1/15/2014 1:16:57 PM 15234 97290 21137

1/15/2014 1:16:58 PM 14458 97290 21137

1/15/2014 1:16:59 PM 15224 97290 21137

1/15/2014 1:17:00 PM 14936 97290 21137

1/15/2014 1:17:01 PM 15944 97290 21137

1/15/2014 1:17:02 PM 15296 97290 21137

1/15/2014 1:17:03 PM 16664 97290 21137

1/15/2014 1:17:04 PM 13586 97290 21137

1/15/2014 1:17:05 PM 15096 97290 21137

1/15/2014 1:17:06 PM 16014 97290 21137

1/15/2014 1:17:07 PM 15553 97290 21137

1/15/2014 1:17:08 PM 15828 97290 21137

1/15/2014 1:17:09 PM 15777 97290 21137

1/15/2014 1:17:10 PM 14684 97290 21137

1/15/2014 1:17:11 PM 14741 97290 21137

1/15/2014 1:17:12 PM 14935 97290 21137

1/15/2014 1:17:13 PM 14203 97290 21137

1/15/2014 1:17:14 PM 14111 97290 21137

1/15/2014 1:17:15 PM 14717 97290 21137

1/15/2014 1:17:16 PM 16549 97290 21137

1/15/2014 1:17:17 PM 14307 97290 21137

1/15/2014 1:17:18 PM 15007 97290 21137

1/15/2014 1:17:19 PM 15361 97290 21137

1/15/2014 1:17:20 PM 15300 97290 21137

1/15/2014 1:17:21 PM 15105 97290 21137

1/15/2014 1:17:22 PM 14906 97290 21137

1/15/2014 1:17:23 PM 14196 97290 21137

1/15/2014 1:17:24 PM 14109 97290 21137

1/15/2014 1:17:25 PM 14957 97290 21137

1/15/2014 1:17:26 PM 15409 97290 21137

1/15/2014 1:17:27 PM 16242 97290 21137

1/15/2014 1:17:28 PM 15160 97290 21137

1/15/2014 1:17:29 PM 14440 97290 21137

1/15/2014 1:17:30 PM 16000 97290 21137

1/15/2014 1:17:31 PM 15520 97290 21137

1/15/2014 1:17:32 PM 15040 97290 21137

1/15/2014 1:17:33 PM 15670 97290 21137

1/15/2014 1:17:34 PM 14567 97290 21137

1/15/2014 1:17:35 PM 14111 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:17:36 PM 14328 97290 21137

1/15/2014 1:17:37 PM 15642 97290 21137

1/15/2014 1:17:38 PM 14920 97290 21137

1/15/2014 1:17:39 PM 15070 97290 21137

1/15/2014 1:17:40 PM 14837 97290 21137

1/15/2014 1:17:41 PM 15439 97290 21137

1/15/2014 1:18:10 PM 15961 97290 21137

1/15/2014 1:18:11 PM 15510 97290 21137

1/15/2014 1:18:12 PM 15067 97290 21137

1/15/2014 1:18:13 PM 16307 97290 21137

1/15/2014 1:18:14 PM 16166 97290 21137

1/15/2014 1:18:15 PM 16521 97290 21137

1/15/2014 1:18:16 PM 16280 97290 21137

1/15/2014 1:18:17 PM 17150 97290 21137

1/15/2014 1:18:18 PM 15897 97290 21137

1/15/2014 1:18:19 PM 16634 97290 21137

1/15/2014 1:18:20 PM 17148 97290 21137

1/15/2014 1:18:21 PM 16557 97290 21137

1/15/2014 1:18:22 PM 15299 97290 21137

1/15/2014 1:18:23 PM 14535 97290 21137

1/15/2014 1:18:24 PM 15573 97290 21137

1/15/2014 1:18:25 PM 16283 97290 21137

1/15/2014 1:18:26 PM 16100 97290 21137

1/15/2014 1:18:27 PM 16775 97290 21137

1/15/2014 1:18:28 PM 15563 97290 21137

1/15/2014 1:18:29 PM 15861 97290 21137

1/15/2014 1:18:30 PM 14975 97290 21137

1/15/2014 1:18:31 PM 14663 97290 21137

1/15/2014 1:18:32 PM 13176 97290 21137

1/15/2014 1:18:33 PM 13944 97290 21137

1/15/2014 1:18:34 PM 14166 97290 21137

1/15/2014 1:18:35 PM 14761 97290 21137

1/15/2014 1:18:36 PM 14430 97290 21137

1/15/2014 1:18:37 PM 14917 97290 21137

1/15/2014 1:18:38 PM 13599 97290 21137

1/15/2014 1:18:39 PM 13780 97290 21137

1/15/2014 1:18:40 PM 14305 97290 21137

1/15/2014 1:18:41 PM 15216 97290 21137

1/15/2014 1:18:42 PM 13284 97290 21137

1/15/2014 1:18:43 PM 12951 97290 21137

1/15/2014 1:18:44 PM 13737 97290 21137

Page 288 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:18:45 PM 13724 97290 21137

1/15/2014 1:18:46 PM 13991 97290 21137

1/15/2014 1:18:47 PM 16217 97290 21137

1/15/2014 1:18:48 PM 14374 97290 21137

1/15/2014 1:18:49 PM 15203 97290 21137

1/15/2014 1:18:50 PM 16371 97290 21137

1/15/2014 1:18:51 PM 17622 97290 21137

1/15/2014 1:18:52 PM 16765 97290 21137

1/15/2014 1:18:53 PM 15231 97290 21137

1/15/2014 1:18:54 PM 17307 97290 21137

1/15/2014 1:18:55 PM 18997 97290 21137

1/15/2014 1:18:56 PM 16749 97290 21137

1/15/2014 1:18:57 PM 17807 97290 21137

1/15/2014 1:18:58 PM 18071 97290 21137

1/15/2014 1:18:59 PM 16908 97290 21137

1/15/2014 1:19:00 PM 18177 97290 21137

1/15/2014 1:19:01 PM 18464 97290 21137

1/15/2014 1:19:02 PM 17606 97290 21137

1/15/2014 1:19:03 PM 16791 97290 21137

1/15/2014 1:19:04 PM 16887 97290 21137

1/15/2014 1:19:05 PM 16822 97290 21137

1/15/2014 1:19:06 PM 17435 97290 21137

1/15/2014 1:19:07 PM 17978 97290 21137

1/15/2014 1:19:08 PM 17394 97290 21137

1/15/2014 1:19:09 PM 16588 97290 21137

1/15/2014 1:19:10 PM 16237 97290 21137

1/15/2014 1:19:11 PM 18909 97290 21137

1/15/2014 1:19:12 PM 17807 97290 21137

1/15/2014 1:19:13 PM 17561 97290 21137

1/15/2014 1:19:14 PM 17650 97290 21137

1/15/2014 1:19:15 PM 19262 97290 21137

1/15/2014 1:19:16 PM 17655 97290 21137

1/15/2014 1:19:17 PM 16953 97290 21137

1/15/2014 1:19:18 PM 18878 97290 21137

1/15/2014 1:19:19 PM 17439 97290 21137

1/15/2014 1:19:20 PM 19180 97290 21137

1/15/2014 1:19:21 PM 17785 97290 21137

1/15/2014 1:19:22 PM 17406 97290 21137

1/15/2014 1:19:23 PM 18241 97290 21137

1/15/2014 1:19:24 PM 18750 97290 21137

1/15/2014 1:19:25 PM 18127 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:19:26 PM 18032 97290 21137

1/15/2014 1:19:27 PM 17018 97290 21137

1/15/2014 1:19:28 PM 16464 97290 21137

1/15/2014 1:19:29 PM 17946 97290 21137

1/15/2014 1:19:30 PM 17956 97290 21137

1/15/2014 1:19:31 PM 17929 97290 21137

1/15/2014 1:19:32 PM 17232 97290 21137

1/15/2014 1:19:33 PM 17538 97290 21137

1/15/2014 1:19:34 PM 18544 97290 21137

1/15/2014 1:19:35 PM 16276 97290 21137

1/15/2014 1:19:36 PM 18649 97290 21137

1/15/2014 1:19:37 PM 18072 97290 21137

1/15/2014 1:19:38 PM 18408 97290 21137

1/15/2014 1:19:39 PM 18762 97290 21137

1/15/2014 1:19:40 PM 18100 97290 21137

1/15/2014 1:19:41 PM 17335 97290 21137

1/15/2014 1:19:42 PM 18223 97290 21137

1/15/2014 1:19:43 PM 17846 97290 21137

1/15/2014 1:19:44 PM 17841 97290 21137

1/15/2014 1:19:45 PM 17390 97290 21137

1/15/2014 1:19:46 PM 16767 97290 21137

1/15/2014 1:19:47 PM 16972 97290 21137

1/15/2014 1:19:48 PM 15523 97290 21137

1/15/2014 1:19:49 PM 17200 97290 21137

1/15/2014 1:19:50 PM 19240 97290 21137

1/15/2014 1:19:51 PM 18580 97290 21137

1/15/2014 1:19:52 PM 17845 97290 21137

1/15/2014 1:19:53 PM 14781 97290 21137

1/15/2014 1:19:54 PM 15935 97290 21137

1/15/2014 1:19:55 PM 16763 97290 21137

1/15/2014 1:19:56 PM 16701 97290 21137

1/15/2014 1:19:57 PM 15935 97290 21137

1/15/2014 1:19:58 PM 14783 97290 21137

1/15/2014 1:19:59 PM 14051 97290 21137

1/15/2014 1:20:00 PM 13951 97290 21137

1/15/2014 1:20:01 PM 15037 97290 21137

1/15/2014 1:20:02 PM 15159 97290 21137

1/15/2014 1:20:03 PM 15280 97290 21137

1/15/2014 1:20:04 PM 13330 97290 21137

1/15/2014 1:20:05 PM 14012 97290 21137

1/15/2014 1:20:06 PM 15563 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:20:07 PM 14330 97290 21137

1/15/2014 1:20:08 PM 14562 97290 21137

1/15/2014 1:20:09 PM 14800 97290 21137

1/15/2014 1:20:10 PM 15580 97290 21137

1/15/2014 1:20:11 PM 14785 97290 21137

1/15/2014 1:20:12 PM 15216 97290 21137

1/15/2014 1:20:13 PM 15384 97290 21137

1/15/2014 1:20:14 PM 14196 97290 21137

1/15/2014 1:20:15 PM 15039 97290 21137

1/15/2014 1:20:16 PM 14829 97290 21137

1/15/2014 1:20:17 PM 15557 97290 21137

1/15/2014 1:20:18 PM 16369 97290 21137

1/15/2014 1:20:19 PM 14502 97290 21137

1/15/2014 1:20:20 PM 15085 97290 21137

1/15/2014 1:20:21 PM 14082 97290 21137

1/15/2014 1:20:22 PM 15875 97290 21137

1/15/2014 1:20:23 PM 14348 97290 21137

1/15/2014 1:20:24 PM 15587 97290 21137

1/15/2014 1:20:25 PM 14996 97290 21137

1/15/2014 1:20:26 PM 16229 97290 21137

1/15/2014 1:20:27 PM 17227 97290 21137

1/15/2014 1:20:28 PM 15496 97290 21137

1/15/2014 1:20:29 PM 18394 97290 21137

1/15/2014 1:20:30 PM 15728 97290 21137

1/15/2014 1:20:31 PM 14492 97290 21137

1/15/2014 1:20:32 PM 14783 97290 21137

1/15/2014 1:20:33 PM 15575 97290 21137

1/15/2014 1:20:34 PM 15174 97290 21137

1/15/2014 1:20:35 PM 13933 97290 21137

1/15/2014 1:20:36 PM 15213 97290 21137

1/15/2014 1:20:37 PM 15503 97290 21137

1/15/2014 1:20:38 PM 15575 97290 21137

1/15/2014 1:20:39 PM 15024 97290 21137

1/15/2014 1:20:40 PM 15606 97290 21137

1/15/2014 1:20:41 PM 14491 97290 21137

1/15/2014 1:20:42 PM 14422 97290 21137

1/15/2014 1:20:43 PM 15245 97290 21137

1/15/2014 1:20:44 PM 15421 97290 21137

1/15/2014 1:20:45 PM 14715 97290 21137

1/15/2014 1:20:46 PM 15558 97290 21137

1/15/2014 1:20:47 PM 15889 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:20:48 PM 15882 97290 21137

1/15/2014 1:20:49 PM 15100 97290 21137

1/15/2014 1:20:50 PM 15265 97290 21137

1/15/2014 1:20:51 PM 16206 97290 21137

1/15/2014 1:20:52 PM 15541 97290 21137

1/15/2014 1:20:53 PM 15615 97290 21137

1/15/2014 1:20:54 PM 16113 97290 21137

1/15/2014 1:20:55 PM 15608 97290 21137

1/15/2014 1:20:56 PM 16052 97290 21137

1/15/2014 1:20:57 PM 15593 97290 21137

1/15/2014 1:20:58 PM 16318 97290 21137

1/15/2014 1:20:59 PM 15719 97290 21137

1/15/2014 1:21:00 PM 15210 97290 21137

1/15/2014 1:21:01 PM 13552 97290 21137

1/15/2014 1:21:02 PM 15658 97290 21137

1/15/2014 1:21:03 PM 14294 97290 21137

1/15/2014 1:21:04 PM 14403 97290 21137

1/15/2014 1:21:05 PM 14310 97290 21137

1/15/2014 1:21:06 PM 14467 97290 21137

1/15/2014 1:21:07 PM 12467 97290 21137

1/15/2014 1:21:08 PM 16136 97290 21137

1/15/2014 1:21:09 PM 16634 97290 21137

1/15/2014 1:21:10 PM 16668 97290 21137

1/15/2014 1:21:11 PM 16977 97290 21137

1/15/2014 1:21:12 PM 15464 97290 21137

1/15/2014 1:21:13 PM 14096 97290 21137

1/15/2014 1:21:14 PM 16424 97290 21137

1/15/2014 1:21:15 PM 14996 97290 21137

1/15/2014 1:21:16 PM 15269 97290 21137

1/15/2014 1:21:17 PM 15367 97290 21137

1/15/2014 1:21:18 PM 16021 97290 21137

1/15/2014 1:21:19 PM 13245 97290 21137

1/15/2014 1:21:20 PM 13391 97290 21137

1/15/2014 1:21:21 PM 13638 97290 21137

1/15/2014 1:21:22 PM 14479 97290 21137

1/15/2014 1:21:23 PM 15259 97290 21137

1/15/2014 1:21:24 PM 16505 97290 21137

1/15/2014 1:21:25 PM 15436 97290 21137

1/15/2014 1:21:26 PM 14299 97290 21137

1/15/2014 1:21:27 PM 14674 97290 21137

1/15/2014 1:21:28 PM 14408 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:21:29 PM 13652 97290 21137

1/15/2014 1:21:30 PM 15653 97290 21137

1/15/2014 1:21:31 PM 16123 97290 21137

1/15/2014 1:21:32 PM 15371 97290 21137

1/15/2014 1:21:33 PM 15542 97290 21137

1/15/2014 1:21:34 PM 14445 97290 21137

1/15/2014 1:21:35 PM 14291 97290 21137

1/15/2014 1:21:36 PM 16173 97290 21137

1/15/2014 1:21:37 PM 16043 97290 21137

1/15/2014 1:21:38 PM 15890 97290 21137

1/15/2014 1:21:39 PM 16272 97290 21137

1/15/2014 1:21:40 PM 16578 97290 21137

1/15/2014 1:21:41 PM 15604 97290 21137

1/15/2014 1:21:42 PM 15931 97290 21137

1/15/2014 1:21:43 PM 16912 97290 21137

1/15/2014 1:21:44 PM 16438 97290 21137

1/15/2014 1:21:45 PM 16559 97290 21137

1/15/2014 1:21:46 PM 17850 97290 21137

1/15/2014 1:21:47 PM 17902 97290 21137

1/15/2014 1:21:48 PM 18485 97290 21137

1/15/2014 1:21:49 PM 17941 97290 21137

1/15/2014 1:21:50 PM 19275 97290 21137

1/15/2014 1:21:51 PM 18648 97290 21137

1/15/2014 1:21:52 PM 17292 97290 21137

1/15/2014 1:21:53 PM 17553 97290 21137

1/15/2014 1:21:54 PM 16268 97290 21137

1/15/2014 1:21:55 PM 15887 97290 21137

1/15/2014 1:21:56 PM 16361 97290 21137

1/15/2014 1:21:57 PM 16780 97290 21137

1/15/2014 1:21:58 PM 17455 97290 21137

1/15/2014 1:21:59 PM 17863 97290 21137

1/15/2014 1:22:00 PM 17786 97290 21137

1/15/2014 1:22:01 PM 18906 97290 21137

1/15/2014 1:22:02 PM 18346 97290 21137

1/15/2014 1:22:03 PM 17636 97290 21137

1/15/2014 1:22:04 PM 17189 97290 21137

1/15/2014 1:22:05 PM 16477 97290 21137

1/15/2014 1:22:06 PM 17649 97290 21137

1/15/2014 1:22:07 PM 17672 97290 21137

1/15/2014 1:22:08 PM 18548 97290 21137

1/15/2014 1:22:09 PM 19697 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:22:10 PM 18724 97290 21137

1/15/2014 1:22:11 PM 17821 97290 21137

1/15/2014 1:22:12 PM 17655 97290 21137

1/15/2014 1:22:13 PM 18063 97290 21137

1/15/2014 1:22:14 PM 18976 97290 21137

1/15/2014 1:22:15 PM 17974 97290 21137

1/15/2014 1:22:16 PM 18323 97290 21137

1/15/2014 1:22:17 PM 18261 97290 21137

1/15/2014 1:22:18 PM 19055 97290 21137

1/15/2014 1:22:19 PM 19253 97290 21137

1/15/2014 1:22:20 PM 19033 97290 21137

1/15/2014 1:22:21 PM 17898 97290 21137

1/15/2014 1:22:22 PM 17524 97290 21137

1/15/2014 1:22:23 PM 17311 97290 21137

1/15/2014 1:22:24 PM 18577 97290 21137

1/15/2014 1:22:25 PM 18384 97290 21137

1/15/2014 1:22:26 PM 19296 97290 21137

1/15/2014 1:22:27 PM 18624 97290 21137

1/15/2014 1:22:28 PM 19176 97290 21137

1/15/2014 1:22:29 PM 18204 97290 21137

1/15/2014 1:22:30 PM 20031 97290 21137

1/15/2014 1:22:31 PM 17817 97290 21137

1/15/2014 1:22:32 PM 17534 97290 21137

1/15/2014 1:22:33 PM 15843 97290 21137

1/15/2014 1:22:34 PM 17250 97290 21137

1/15/2014 1:22:35 PM 17542 97290 21137

1/15/2014 1:22:36 PM 18065 97290 21137

1/15/2014 1:22:37 PM 17446 97290 21137

1/15/2014 1:22:38 PM 18941 97290 21137

1/15/2014 1:22:39 PM 18325 97290 21137

1/15/2014 1:22:40 PM 19701 97290 21137

1/15/2014 1:22:41 PM 18305 97290 21137

1/15/2014 1:22:42 PM 16456 97290 21137

1/15/2014 1:22:43 PM 16714 97290 21137

1/15/2014 1:22:44 PM 15878 97290 21137

1/15/2014 1:22:45 PM 15279 97290 21137

1/15/2014 1:22:46 PM 14740 97290 21137

1/15/2014 1:22:47 PM 15145 97290 21137

1/15/2014 1:22:48 PM 14646 97290 21137

1/15/2014 1:22:49 PM 15391 97290 21137

1/15/2014 1:22:50 PM 14977 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:22:51 PM 15474 97290 21137

1/15/2014 1:22:52 PM 14158 97290 21137

1/15/2014 1:22:53 PM 14819 97290 21137

1/15/2014 1:22:54 PM 14745 97290 21137

1/15/2014 1:22:55 PM 15266 97290 21137

1/15/2014 1:22:56 PM 15126 97290 21137

1/15/2014 1:22:57 PM 14161 97290 21137

1/15/2014 1:22:58 PM 15450 97290 21137

1/15/2014 1:22:59 PM 15052 97290 21137

1/15/2014 1:23:00 PM 14143 97290 21137

1/15/2014 1:23:01 PM 14456 97290 21137

1/15/2014 1:23:02 PM 15284 97290 21137

1/15/2014 1:23:03 PM 14861 97290 21137

1/15/2014 1:23:04 PM 14575 97290 21137

1/15/2014 1:23:05 PM 16543 97290 21137

1/15/2014 1:23:06 PM 16436 97290 21137

1/15/2014 1:23:07 PM 15779 97290 21137

1/15/2014 1:23:08 PM 13034 97290 21137

1/15/2014 1:23:09 PM 13968 97290 21137

1/15/2014 1:23:10 PM 14922 97290 21137

1/15/2014 1:23:11 PM 15760 97290 21137

1/15/2014 1:23:12 PM 14950 97290 21137

1/15/2014 1:23:13 PM 15527 97290 21137

1/15/2014 1:23:14 PM 15131 97290 21137

1/15/2014 1:23:15 PM 14853 97290 21137

1/15/2014 1:23:16 PM 15683 97290 21137

1/15/2014 1:23:17 PM 16550 97290 21137

1/15/2014 1:23:18 PM 15537 97290 21137

1/15/2014 1:23:19 PM 14654 97290 21137

1/15/2014 1:23:20 PM 16143 97290 21137

1/15/2014 1:23:21 PM 15315 97290 21137

1/15/2014 1:23:22 PM 15468 97290 21137

1/15/2014 1:23:23 PM 15087 97290 21137

1/15/2014 1:23:24 PM 13672 97290 21137

1/15/2014 1:23:25 PM 14398 97290 21137

1/15/2014 1:23:26 PM 12629 97290 21137

1/15/2014 1:23:27 PM 13837 97290 21137

1/15/2014 1:23:28 PM 14439 97290 21137

1/15/2014 1:23:29 PM 14199 97290 21137

1/15/2014 1:23:30 PM 15430 97290 21137

1/15/2014 1:23:31 PM 15227 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:23:32 PM 15176 97290 21137

1/15/2014 1:23:33 PM 14774 97290 21137

1/15/2014 1:23:34 PM 14253 97290 21137

1/15/2014 1:23:35 PM 13523 97290 21137

1/15/2014 1:23:36 PM 14060 97290 21137

1/15/2014 1:23:37 PM 15725 97290 21137

1/15/2014 1:23:38 PM 14971 97290 21137

1/15/2014 1:23:39 PM 13252 97290 21137

1/15/2014 1:23:40 PM 15433 97290 21137

1/15/2014 1:23:41 PM 15918 97290 21137

1/15/2014 1:23:42 PM 16759 97290 21137

1/15/2014 1:23:43 PM 13339 97290 21137

1/15/2014 1:23:44 PM 15185 97290 21137

1/15/2014 1:23:45 PM 16846 97290 21137

1/15/2014 1:23:46 PM 16331 97290 21137

1/15/2014 1:23:47 PM 15693 97290 21137

1/15/2014 1:23:48 PM 16433 97290 21137

1/15/2014 1:23:49 PM 15988 97290 21137

1/15/2014 1:23:50 PM 14827 97290 21137

1/15/2014 1:23:51 PM 15466 97290 21137

1/15/2014 1:23:52 PM 15176 97290 21137

1/15/2014 1:23:53 PM 14924 97290 21137

1/15/2014 1:23:54 PM 14711 97290 21137

1/15/2014 1:23:55 PM 15137 97290 21137

1/15/2014 1:23:56 PM 14494 97290 21137

1/15/2014 1:23:57 PM 14573 97290 21137

1/15/2014 1:23:58 PM 14773 97290 21137

1/15/2014 1:23:59 PM 15813 97290 21137

1/15/2014 1:24:00 PM 14903 97290 21137

1/15/2014 1:24:01 PM 14915 97290 21137

1/15/2014 1:24:02 PM 15999 97290 21137

1/15/2014 1:24:03 PM 15429 97290 21137

1/15/2014 1:24:04 PM 16637 97290 21137

1/15/2014 1:24:05 PM 13789 97290 21137

1/15/2014 1:24:06 PM 16227 97290 21137

1/15/2014 1:24:07 PM 15277 97290 21137

1/15/2014 1:24:08 PM 15459 97290 21137

1/15/2014 1:24:09 PM 15174 97290 21137

1/15/2014 1:24:10 PM 14053 97290 21137

1/15/2014 1:24:11 PM 15093 97290 21137

1/15/2014 1:24:12 PM 15953 97290 21137

Page 296 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:24:13 PM 15118 97290 21137

1/15/2014 1:24:14 PM 15569 97290 21137

1/15/2014 1:24:15 PM 15142 97290 21137

1/15/2014 1:24:16 PM 15455 97290 21137

1/15/2014 1:24:17 PM 14633 97290 21137

1/15/2014 1:24:18 PM 15568 97290 21137

1/15/2014 1:24:19 PM 15052 97290 21137

1/15/2014 1:24:20 PM 14233 97290 21137

1/15/2014 1:24:21 PM 14538 97290 21137

1/15/2014 1:24:22 PM 14704 97290 21137

1/15/2014 1:24:23 PM 16816 97290 21137

1/15/2014 1:24:24 PM 17734 97290 21137

1/15/2014 1:24:25 PM 15653 97290 21137

1/15/2014 1:24:26 PM 15943 97290 21137

1/15/2014 1:24:27 PM 16136 97290 21137

1/15/2014 1:24:28 PM 15164 97290 21137

1/15/2014 1:24:29 PM 17441 97290 21137

1/15/2014 1:24:30 PM 17620 97290 21137

1/15/2014 1:24:31 PM 19165 97290 21137

1/15/2014 1:24:32 PM 18651 97290 21137

1/15/2014 1:24:33 PM 19002 97290 21137

1/15/2014 1:24:34 PM 18940 97290 21137

1/15/2014 1:24:35 PM 20695 97290 21137

1/15/2014 1:24:36 PM 19033 97290 21137

1/15/2014 1:24:37 PM 19068 97290 21137

1/15/2014 1:24:38 PM 19797 97290 21137

1/15/2014 1:24:39 PM 18539 97290 21137

1/15/2014 1:24:40 PM 18015 97290 21137

1/15/2014 1:24:41 PM 17343 97290 21137

1/15/2014 1:24:42 PM 18225 97290 21137

1/15/2014 1:24:43 PM 16676 97290 21137

1/15/2014 1:24:44 PM 18359 97290 21137

1/15/2014 1:24:45 PM 18870 97290 21137

1/15/2014 1:24:46 PM 17557 97290 21137

1/15/2014 1:24:47 PM 18909 97290 21137

1/15/2014 1:24:48 PM 17777 97290 21137

1/15/2014 1:24:49 PM 17794 97290 21137

1/15/2014 1:24:50 PM 18758 97290 21137

1/15/2014 1:24:51 PM 17019 97290 21137

1/15/2014 1:24:52 PM 17095 97290 21137

1/15/2014 1:24:53 PM 17473 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:24:54 PM 19008 97290 21137

1/15/2014 1:24:55 PM 18102 97290 21137

1/15/2014 1:24:56 PM 18325 97290 21137

1/15/2014 1:24:57 PM 18141 97290 21137

1/15/2014 1:24:58 PM 19445 97290 21137

1/15/2014 1:24:59 PM 18931 97290 21137

1/15/2014 1:25:00 PM 17692 97290 21137

1/15/2014 1:25:01 PM 18283 97290 21137

1/15/2014 1:25:02 PM 18101 97290 21137

1/15/2014 1:25:03 PM 16465 97290 21137

1/15/2014 1:25:04 PM 17166 97290 21137

1/15/2014 1:25:05 PM 16621 97290 21137

1/15/2014 1:25:06 PM 18915 97290 21137

1/15/2014 1:25:07 PM 19218 97290 21137

1/15/2014 1:25:08 PM 18274 97290 21137

1/15/2014 1:25:09 PM 18248 97290 21137

1/15/2014 1:25:10 PM 16742 97290 21137

1/15/2014 1:25:11 PM 18015 97290 21137

1/15/2014 1:25:12 PM 16893 97290 21137

1/15/2014 1:25:13 PM 19163 97290 21137

1/15/2014 1:25:14 PM 18591 97290 21137

1/15/2014 1:25:15 PM 17367 97290 21137

1/15/2014 1:25:16 PM 18262 97290 21137

1/15/2014 1:25:17 PM 17975 97290 21137

1/15/2014 1:25:18 PM 17093 97290 21137

1/15/2014 1:25:19 PM 19663 97290 21137

1/15/2014 1:25:20 PM 17486 97290 21137

1/15/2014 1:25:21 PM 17781 97290 21137

1/15/2014 1:25:22 PM 20435 97290 21137

1/15/2014 1:25:23 PM 19568 97290 21137

1/15/2014 1:25:24 PM 19322 97290 21137

1/15/2014 1:25:25 PM 16830 97290 21137

1/15/2014 1:25:26 PM 16057 97290 21137

1/15/2014 1:25:27 PM 16344 97290 21137

1/15/2014 1:25:28 PM 14376 97290 21137

1/15/2014 1:25:29 PM 15804 97290 21137

1/15/2014 1:25:30 PM 14541 97290 21137

1/15/2014 1:25:31 PM 15965 97290 21137

1/15/2014 1:25:32 PM 16051 97290 21137

1/15/2014 1:25:33 PM 16702 97290 21137

1/15/2014 1:25:34 PM 16265 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:25:35 PM 15526 97290 21137

1/15/2014 1:25:36 PM 15611 97290 21137

1/15/2014 1:25:37 PM 15003 97290 21137

1/15/2014 1:25:38 PM 14730 97290 21137

1/15/2014 1:25:39 PM 15592 97290 21137

1/15/2014 1:25:40 PM 15748 97290 21137

1/15/2014 1:25:41 PM 14587 97290 21137

1/15/2014 1:25:42 PM 14146 97290 21137

1/15/2014 1:25:43 PM 14816 97290 21137

1/15/2014 1:25:44 PM 16214 97290 21137

1/15/2014 1:25:45 PM 15543 97290 21137

1/15/2014 1:25:46 PM 15045 97290 21137

1/15/2014 1:25:47 PM 15071 97290 21137

1/15/2014 1:25:48 PM 14508 97290 21137

1/15/2014 1:25:49 PM 14727 97290 21137

1/15/2014 1:25:50 PM 15201 97290 21137

1/15/2014 1:25:51 PM 16310 97290 21137

1/15/2014 1:25:52 PM 15027 97290 21137

1/15/2014 1:25:53 PM 14797 97290 21137

1/15/2014 1:25:54 PM 14079 97290 21137

1/15/2014 1:25:55 PM 15579 97290 21137

1/15/2014 1:25:56 PM 15295 97290 21137

1/15/2014 1:25:57 PM 14023 97290 21137

1/15/2014 1:25:58 PM 14066 97290 21137

1/15/2014 1:25:59 PM 13296 97290 21137

1/15/2014 1:26:00 PM 14364 97290 21137

1/15/2014 1:26:01 PM 15201 97290 21137

1/15/2014 1:26:02 PM 16220 97290 21137

1/15/2014 1:26:03 PM 14825 97290 21137

1/15/2014 1:26:04 PM 14596 97290 21137

1/15/2014 1:26:05 PM 17269 97290 21137

1/15/2014 1:26:06 PM 16527 97290 21137

1/15/2014 1:26:07 PM 15262 97290 21137

1/15/2014 1:26:08 PM 15335 97290 21137

1/15/2014 1:26:09 PM 15563 97290 21137

1/15/2014 1:26:10 PM 16431 97290 21137

1/15/2014 1:26:11 PM 14397 97290 21137

1/15/2014 1:26:12 PM 15389 97290 21137

1/15/2014 1:26:13 PM 15577 97290 21137

1/15/2014 1:26:14 PM 16014 97290 21137

1/15/2014 1:26:15 PM 15133 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:26:16 PM 15753 97290 21137

1/15/2014 1:26:17 PM 15848 97290 21137

1/15/2014 1:26:18 PM 14222 97290 21137

1/15/2014 1:26:19 PM 15765 97290 21137

1/15/2014 1:26:20 PM 14321 97290 21137

1/15/2014 1:26:21 PM 15220 97290 21137

1/15/2014 1:26:22 PM 14365 97290 21137

1/15/2014 1:26:23 PM 15051 97290 21137

1/15/2014 1:26:24 PM 15642 97290 21137

1/15/2014 1:26:25 PM 16150 97290 21137

1/15/2014 1:26:26 PM 16277 97290 21137

1/15/2014 1:26:27 PM 15769 97290 21137

1/15/2014 1:26:28 PM 14412 97290 21137

1/15/2014 1:26:29 PM 14223 97290 21137

1/15/2014 1:26:30 PM 14385 97290 21137

1/15/2014 1:26:31 PM 14576 97290 21137

1/15/2014 1:26:32 PM 15644 97290 21137

1/15/2014 1:26:33 PM 16991 97290 21137

1/15/2014 1:26:34 PM 16007 97290 21137

1/15/2014 1:26:35 PM 17051 97290 21137

1/15/2014 1:26:36 PM 15693 97290 21137

1/15/2014 1:26:37 PM 15983 97290 21137

1/15/2014 1:26:38 PM 15965 97290 21137

1/15/2014 1:26:39 PM 15121 97290 21137

1/15/2014 1:26:40 PM 15900 97290 21137

1/15/2014 1:26:41 PM 16215 97290 21137

1/15/2014 1:26:42 PM 15663 97290 21137

1/15/2014 1:26:43 PM 13786 97290 21137

1/15/2014 1:26:44 PM 14516 97290 21137

1/15/2014 1:26:45 PM 15209 97290 21137

1/15/2014 1:26:46 PM 14182 97290 21137

1/15/2014 1:26:47 PM 15275 97290 21137

1/15/2014 1:26:48 PM 15518 97290 21137

1/15/2014 1:26:49 PM 16299 97290 21137

1/15/2014 1:26:50 PM 15085 97290 21137

1/15/2014 1:26:51 PM 13851 97290 21137

1/15/2014 1:26:52 PM 15372 97290 21137

1/15/2014 1:26:53 PM 15483 97290 21137

1/15/2014 1:26:54 PM 15780 97290 21137

1/15/2014 1:26:55 PM 15705 97290 21137

1/15/2014 1:26:56 PM 15296 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:26:57 PM 15164 97290 21137

1/15/2014 1:26:58 PM 16091 97290 21137

1/15/2014 1:26:59 PM 15272 97290 21137

1/15/2014 1:27:00 PM 14528 97290 21137

1/15/2014 1:27:01 PM 15182 97290 21137

1/15/2014 1:27:02 PM 13035 97290 21137

1/15/2014 1:27:03 PM 13848 97290 21137

1/15/2014 1:27:04 PM 14202 97290 21137

1/15/2014 1:27:05 PM 14770 97290 21137

1/15/2014 1:27:06 PM 15662 97290 21137

1/15/2014 1:27:07 PM 15945 97290 21137

1/15/2014 1:27:08 PM 15536 97290 21137

1/15/2014 1:27:09 PM 14624 97290 21137

1/15/2014 1:27:10 PM 16436 97290 21137

1/15/2014 1:27:11 PM 15989 97290 21137

1/15/2014 1:27:12 PM 16867 97290 21137

1/15/2014 1:27:13 PM 18046 97290 21137

1/15/2014 1:27:14 PM 17741 97290 21137

1/15/2014 1:27:15 PM 16555 97290 21137

1/15/2014 1:27:16 PM 15119 97290 21137

1/15/2014 1:27:17 PM 15989 97290 21137

1/15/2014 1:27:18 PM 16027 97290 21137

1/15/2014 1:27:19 PM 17476 97290 21137

1/15/2014 1:27:20 PM 17329 97290 21137

1/15/2014 1:27:21 PM 17922 97290 21137

1/15/2014 1:27:22 PM 17800 97290 21137

1/15/2014 1:27:23 PM 18670 97290 21137

1/15/2014 1:27:24 PM 16817 97290 21137

1/15/2014 1:27:25 PM 19504 97290 21137

1/15/2014 1:27:26 PM 19486 97290 21137

1/15/2014 1:27:27 PM 18371 97290 21137

1/15/2014 1:27:28 PM 17643 97290 21137

1/15/2014 1:27:29 PM 17370 97290 21137

1/15/2014 1:27:30 PM 17152 97290 21137

1/15/2014 1:27:31 PM 17248 97290 21137

1/15/2014 1:27:32 PM 17902 97290 21137

1/15/2014 1:27:33 PM 18065 97290 21137

1/15/2014 1:27:34 PM 18286 97290 21137

1/15/2014 1:27:35 PM 17381 97290 21137

1/15/2014 1:27:36 PM 16975 97290 21137

1/15/2014 1:27:37 PM 17684 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:27:38 PM 16451 97290 21137

1/15/2014 1:27:39 PM 17822 97290 21137

1/15/2014 1:27:40 PM 18555 97290 21137

1/15/2014 1:27:41 PM 18498 97290 21137

1/15/2014 1:27:42 PM 16714 97290 21137

1/15/2014 1:27:43 PM 16748 97290 21137

1/15/2014 1:27:44 PM 16667 97290 21137

1/15/2014 1:27:45 PM 19166 97290 21137

1/15/2014 1:27:46 PM 18771 97290 21137

1/15/2014 1:27:47 PM 17803 97290 21137

1/15/2014 1:27:48 PM 18610 97290 21137

1/15/2014 1:27:49 PM 17912 97290 21137

1/15/2014 1:27:50 PM 18668 97290 21137

1/15/2014 1:27:51 PM 19007 97290 21137

1/15/2014 1:27:52 PM 19961 97290 21137

1/15/2014 1:27:53 PM 18610 97290 21137

1/15/2014 1:27:54 PM 16082 97290 21137

1/15/2014 1:27:55 PM 17040 97290 21137

1/15/2014 1:27:56 PM 16590 97290 21137

1/15/2014 1:27:57 PM 17317 97290 21137

1/15/2014 1:27:58 PM 17319 97290 21137

1/15/2014 1:27:59 PM 17320 97290 21137

1/15/2014 1:28:00 PM 17710 97290 21137

1/15/2014 1:28:01 PM 16817 97290 21137

1/15/2014 1:28:02 PM 17284 97290 21137

1/15/2014 1:28:03 PM 16801 97290 21137

1/15/2014 1:28:04 PM 18480 97290 21137

1/15/2014 1:28:05 PM 18990 97290 21137

1/15/2014 1:28:06 PM 20257 97290 21137

1/15/2014 1:28:07 PM 19404 97290 21137

1/15/2014 1:28:08 PM 20481 97290 21137

1/15/2014 1:28:09 PM 18560 97290 21137

1/15/2014 1:28:10 PM 18860 97290 21137

1/15/2014 1:28:11 PM 19385 97290 21137

1/15/2014 1:28:12 PM 19096 97290 21137

1/15/2014 1:28:13 PM 17374 97290 21137

1/15/2014 1:28:14 PM 15143 97290 21137

1/15/2014 1:28:15 PM 15756 97290 21137

1/15/2014 1:28:16 PM 16449 97290 21137

1/15/2014 1:28:17 PM 15302 97290 21137

1/15/2014 1:28:18 PM 14865 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:28:19 PM 14246 97290 21137

1/15/2014 1:28:20 PM 13371 97290 21137

1/15/2014 1:28:21 PM 13783 97290 21137

1/15/2014 1:28:22 PM 14905 97290 21137

1/15/2014 1:28:23 PM 14946 97290 21137

1/15/2014 1:28:24 PM 15796 97290 21137

1/15/2014 1:28:25 PM 17449 97290 21137

1/15/2014 1:28:26 PM 15732 97290 21137

1/15/2014 1:28:27 PM 16173 97290 21137

1/15/2014 1:28:28 PM 15203 97290 21137

1/15/2014 1:28:29 PM 15980 97290 21137

1/15/2014 1:28:30 PM 14555 97290 21137

1/15/2014 1:28:31 PM 13418 97290 21137

1/15/2014 1:28:32 PM 13884 97290 21137

1/15/2014 1:28:33 PM 14751 97290 21137

1/15/2014 1:28:34 PM 14127 97290 21137

1/15/2014 1:28:35 PM 15142 97290 21137

1/15/2014 1:28:36 PM 14435 97290 21137

1/15/2014 1:28:37 PM 13448 97290 21137

1/15/2014 1:28:38 PM 17642 97290 21137

1/15/2014 1:28:39 PM 17460 97290 21137

1/15/2014 1:28:40 PM 16035 97290 21137

1/15/2014 1:28:41 PM 15768 97290 21137

1/15/2014 1:28:42 PM 14772 97290 21137

1/15/2014 1:28:43 PM 14703 97290 21137

1/15/2014 1:28:44 PM 14295 97290 21137

1/15/2014 1:28:45 PM 13923 97290 21137

1/15/2014 1:28:46 PM 14191 97290 21137

1/15/2014 1:28:47 PM 16777 97290 21137

1/15/2014 1:28:48 PM 15684 97290 21137

1/15/2014 1:28:49 PM 13851 97290 21137

1/15/2014 1:28:50 PM 15042 97290 21137

1/15/2014 1:28:51 PM 15070 97290 21137

1/15/2014 1:28:52 PM 14657 97290 21137

1/15/2014 1:28:53 PM 16384 97290 21137

1/15/2014 1:28:54 PM 14626 97290 21137

1/15/2014 1:28:55 PM 14666 97290 21137

1/15/2014 1:28:56 PM 15246 97290 21137

1/15/2014 1:28:57 PM 15931 97290 21137

1/15/2014 1:28:58 PM 15022 97290 21137

1/15/2014 1:28:59 PM 15905 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:29:00 PM 16036 97290 21137

1/15/2014 1:29:01 PM 15859 97290 21137

1/15/2014 1:29:02 PM 15454 97290 21137

1/15/2014 1:29:03 PM 15683 97290 21137

1/15/2014 1:29:04 PM 15051 97290 21137

1/15/2014 1:29:05 PM 13962 97290 21137

1/15/2014 1:29:06 PM 13240 97290 21137

1/15/2014 1:29:07 PM 13820 97290 21137

1/15/2014 1:29:08 PM 13532 97290 21137

1/15/2014 1:29:09 PM 15443 97290 21137

1/15/2014 1:29:10 PM 14840 97290 21137

1/15/2014 1:29:11 PM 15530 97290 21137

1/15/2014 1:29:12 PM 15912 97290 21137

1/15/2014 1:29:13 PM 14898 97290 21137

1/15/2014 1:29:14 PM 15484 97290 21137

1/15/2014 1:29:15 PM 15661 97290 21137

1/15/2014 1:29:16 PM 14865 97290 21137

1/15/2014 1:29:17 PM 14906 97290 21137

1/15/2014 1:29:18 PM 15516 97290 21137

1/15/2014 1:29:19 PM 16209 97290 21137

1/15/2014 1:29:20 PM 15662 97290 21137

1/15/2014 1:29:21 PM 14895 97290 21137

1/15/2014 1:29:22 PM 16143 97290 21137

1/15/2014 1:29:23 PM 13726 97290 21137

1/15/2014 1:29:24 PM 15101 97290 21137

1/15/2014 1:29:25 PM 14665 97290 21137

1/15/2014 1:29:26 PM 15756 97290 21137

1/15/2014 1:29:27 PM 14799 97290 21137

1/15/2014 1:29:28 PM 14979 97290 21137

1/15/2014 1:29:29 PM 15175 97290 21137

1/15/2014 1:29:30 PM 14653 97290 21137

1/15/2014 1:29:31 PM 15693 97290 21137

1/15/2014 1:29:32 PM 15053 97290 21137

1/15/2014 1:29:33 PM 14593 97290 21137

1/15/2014 1:29:34 PM 15648 97290 21137

1/15/2014 1:29:35 PM 16662 97290 21137

1/15/2014 1:29:36 PM 14485 97290 21137

1/15/2014 1:29:37 PM 15021 97290 21137

1/15/2014 1:29:38 PM 15005 97290 21137

1/15/2014 1:29:39 PM 14071 97290 21137

1/15/2014 1:29:40 PM 15337 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:29:41 PM 15564 97290 21137

1/15/2014 1:29:42 PM 15591 97290 21137

1/15/2014 1:29:43 PM 14787 97290 21137

1/15/2014 1:29:44 PM 14377 97290 21137

1/15/2014 1:29:45 PM 14004 97290 21137

1/15/2014 1:29:46 PM 14631 97290 21137

1/15/2014 1:29:47 PM 14937 97290 21137

1/15/2014 1:29:48 PM 16334 97290 21137

1/15/2014 1:29:49 PM 13743 97290 21137

1/15/2014 1:29:50 PM 15015 97290 21137

1/15/2014 1:29:51 PM 15273 97290 21137

1/15/2014 1:29:52 PM 16658 97290 21137

1/15/2014 1:29:53 PM 17664 97290 21137

1/15/2014 1:29:54 PM 17676 97290 21137

1/15/2014 1:29:55 PM 18039 97290 21137

1/15/2014 1:29:56 PM 16989 97290 21137

1/15/2014 1:29:57 PM 16397 97290 21137

1/15/2014 1:29:58 PM 18319 97290 21137

1/15/2014 1:29:59 PM 18469 97290 21137

1/15/2014 1:30:00 PM 17307 97290 21137

1/15/2014 1:30:01 PM 18637 97290 21137

1/15/2014 1:30:02 PM 19719 97290 21137

1/15/2014 1:30:03 PM 18429 97290 21137

1/15/2014 1:30:04 PM 19277 97290 21137

1/15/2014 1:30:05 PM 18709 97290 21137

1/15/2014 1:30:06 PM 18597 97290 21137

1/15/2014 1:30:07 PM 18929 97290 21137

1/15/2014 1:30:08 PM 18532 97290 21137

1/15/2014 1:30:09 PM 18463 97290 21137

1/15/2014 1:30:10 PM 19525 97290 21137

1/15/2014 1:30:11 PM 18561 97290 21137

1/15/2014 1:30:12 PM 17270 97290 21137

1/15/2014 1:30:13 PM 16917 97290 21137

1/15/2014 1:30:14 PM 17999 97290 21137

1/15/2014 1:30:15 PM 16260 97290 21137

1/15/2014 1:30:16 PM 17445 97290 21137

1/15/2014 1:30:17 PM 17201 97290 21137

1/15/2014 1:30:18 PM 17500 97290 21137

1/15/2014 1:30:19 PM 17635 97290 21137

1/15/2014 1:30:20 PM 18868 97290 21137

1/15/2014 1:30:21 PM 16177 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:30:22 PM 16974 97290 21137

1/15/2014 1:30:23 PM 17803 97290 21137

1/15/2014 1:30:24 PM 18041 97290 21137

1/15/2014 1:30:25 PM 17680 97290 21137

1/15/2014 1:30:26 PM 17860 97290 21137

1/15/2014 1:30:27 PM 19165 97290 21137

1/15/2014 1:30:28 PM 18561 97290 21137

1/15/2014 1:30:29 PM 19040 97290 21137

1/15/2014 1:30:30 PM 18920 97290 21137

1/15/2014 1:30:31 PM 18230 97290 21137

1/15/2014 1:30:32 PM 18027 97290 21137

1/15/2014 1:30:33 PM 19177 97290 21137

1/15/2014 1:30:34 PM 17724 97290 21137

1/15/2014 1:30:35 PM 16281 97290 21137

1/15/2014 1:30:36 PM 15320 97290 21137

1/15/2014 1:30:37 PM 15220 97290 21137

1/15/2014 1:30:38 PM 17442 97290 21137

1/15/2014 1:30:39 PM 18610 97290 21137

1/15/2014 1:30:40 PM 18662 97290 21137

1/15/2014 1:30:41 PM 17835 97290 21137

1/15/2014 1:30:42 PM 18558 97290 21137

1/15/2014 1:30:43 PM 18619 97290 21137

1/15/2014 1:30:44 PM 17195 97290 21137

1/15/2014 1:30:45 PM 17288 97290 21137

1/15/2014 1:30:46 PM 19202 97290 21137

1/15/2014 1:30:47 PM 18840 97290 21137

1/15/2014 1:30:48 PM 18930 97290 21137

1/15/2014 1:30:49 PM 17362 97290 21137

1/15/2014 1:30:50 PM 16940 97290 21137

1/15/2014 1:30:51 PM 17285 97290 21137

1/15/2014 1:30:52 PM 16171 97290 21137

1/15/2014 1:30:53 PM 14932 97290 21137

1/15/2014 1:30:54 PM 16153 97290 21137

1/15/2014 1:30:55 PM 15648 97290 21137

1/15/2014 1:30:56 PM 14682 97290 21137

1/15/2014 1:30:57 PM 16300 97290 21137

1/15/2014 1:30:58 PM 14125 97290 21137

1/15/2014 1:30:59 PM 13941 97290 21137

1/15/2014 1:31:00 PM 16115 97290 21137

1/15/2014 1:31:01 PM 13718 97290 21137

1/15/2014 1:31:02 PM 13269 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:31:03 PM 14717 97290 21137

1/15/2014 1:31:04 PM 15139 97290 21137

1/15/2014 1:31:05 PM 15634 97290 21137

1/15/2014 1:31:06 PM 15068 97290 21137

1/15/2014 1:31:07 PM 13817 97290 21137

1/15/2014 1:31:08 PM 14914 97290 21137

1/15/2014 1:31:09 PM 15878 97290 21137

1/15/2014 1:31:10 PM 15579 97290 21137

1/15/2014 1:31:11 PM 15385 97290 21137

1/15/2014 1:31:12 PM 15246 97290 21137

1/15/2014 1:31:13 PM 14701 97290 21137

1/15/2014 1:31:14 PM 14805 97290 21137

1/15/2014 1:31:15 PM 13931 97290 21137

1/15/2014 1:31:16 PM 15153 97290 21137

1/15/2014 1:31:17 PM 15188 97290 21137

1/15/2014 1:31:18 PM 15227 97290 21137

1/15/2014 1:31:19 PM 16376 97290 21137

1/15/2014 1:31:20 PM 14474 97290 21137

1/15/2014 1:31:21 PM 14778 97290 21137

1/15/2014 1:31:22 PM 14404 97290 21137

1/15/2014 1:31:23 PM 17281 97290 21137

1/15/2014 1:31:24 PM 16170 97290 21137

1/15/2014 1:31:25 PM 14812 97290 21137

1/15/2014 1:31:26 PM 16063 97290 21137

1/15/2014 1:31:27 PM 15746 97290 21137

1/15/2014 1:31:28 PM 15306 97290 21137

1/15/2014 1:31:29 PM 16396 97290 21137

1/15/2014 1:31:30 PM 16519 97290 21137

1/15/2014 1:31:31 PM 15529 97290 21137

1/15/2014 1:31:32 PM 16422 97290 21137

1/15/2014 1:31:33 PM 16405 97290 21137

1/15/2014 1:31:34 PM 16341 97290 21137

1/15/2014 1:31:35 PM 15845 97290 21137

1/15/2014 1:31:36 PM 16141 97290 21137

1/15/2014 1:31:37 PM 15405 97290 21137

1/15/2014 1:31:38 PM 14171 97290 21137

1/15/2014 1:31:39 PM 14553 97290 21137

1/15/2014 1:31:40 PM 15128 97290 21137

1/15/2014 1:31:41 PM 14822 97290 21137

1/15/2014 1:31:42 PM 15345 97290 21137

1/15/2014 1:31:43 PM 14876 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:31:44 PM 15059 97290 21137

1/15/2014 1:31:45 PM 14925 97290 21137

1/15/2014 1:31:46 PM 15011 97290 21137

1/15/2014 1:31:47 PM 13922 97290 21137

1/15/2014 1:31:48 PM 15420 97290 21137

1/15/2014 1:31:49 PM 15435 97290 21137

1/15/2014 1:31:50 PM 14988 97290 21137

1/15/2014 1:31:51 PM 15057 97290 21137

1/15/2014 1:31:52 PM 15014 97290 21137

1/15/2014 1:31:53 PM 14523 97290 21137

1/15/2014 1:31:54 PM 13380 97290 21137

1/15/2014 1:31:55 PM 15465 97290 21137

1/15/2014 1:31:56 PM 14606 97290 21137

1/15/2014 1:31:57 PM 14901 97290 21137

1/15/2014 1:31:58 PM 14165 97290 21137

1/15/2014 1:31:59 PM 15001 97290 21137

1/15/2014 1:32:00 PM 15450 97290 21137

1/15/2014 1:32:01 PM 15922 97290 21137

1/15/2014 1:32:02 PM 14600 97290 21137

1/15/2014 1:32:03 PM 14510 97290 21137

1/15/2014 1:32:04 PM 14757 97290 21137

1/15/2014 1:32:05 PM 14909 97290 21137

1/15/2014 1:32:06 PM 15697 97290 21137

1/15/2014 1:32:07 PM 14214 97290 21137

1/15/2014 1:32:08 PM 15043 97290 21137

1/15/2014 1:32:09 PM 15581 97290 21137

1/15/2014 1:32:10 PM 15205 97290 21137

1/15/2014 1:32:11 PM 14301 97290 21137

1/15/2014 1:32:12 PM 17435 97290 21137

1/15/2014 1:32:13 PM 14588 97290 21137

1/15/2014 1:32:14 PM 15707 97290 21137

1/15/2014 1:32:15 PM 15536 97290 21137

1/15/2014 1:32:16 PM 16664 97290 21137

1/15/2014 1:32:17 PM 15116 97290 21137

1/15/2014 1:32:18 PM 14939 97290 21137

1/15/2014 1:32:19 PM 15944 97290 21137

1/15/2014 1:32:20 PM 16556 97290 21137

1/15/2014 1:32:21 PM 16919 97290 21137

1/15/2014 1:32:22 PM 14939 97290 21137

1/15/2014 1:32:23 PM 15345 97290 21137

1/15/2014 1:32:24 PM 16046 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:32:25 PM 15471 97290 21137

1/15/2014 1:32:26 PM 15867 97290 21137

1/15/2014 1:32:27 PM 15247 97290 21137

1/15/2014 1:32:28 PM 14431 97290 21137

1/15/2014 1:32:29 PM 14047 97290 21137

1/15/2014 1:32:30 PM 15032 97290 21137

1/15/2014 1:32:31 PM 14528 97290 21137

1/15/2014 1:32:32 PM 14882 97290 21137

1/15/2014 1:32:33 PM 14340 97290 21137

1/15/2014 1:32:34 PM 14475 97290 21137

1/15/2014 1:32:35 PM 14688 97290 21137

1/15/2014 1:32:36 PM 15072 97290 21137

1/15/2014 1:32:37 PM 14418 97290 21137

1/15/2014 1:32:38 PM 13684 97290 21137

1/15/2014 1:32:39 PM 15451 97290 21137

1/15/2014 1:32:40 PM 14692 97290 21137

1/15/2014 1:32:41 PM 15943 97290 21137

1/15/2014 1:32:42 PM 15386 97290 21137

1/15/2014 1:32:43 PM 15216 97290 21137

1/15/2014 1:32:44 PM 13644 97290 21137

1/15/2014 1:32:45 PM 14931 97290 21137

1/15/2014 1:32:46 PM 14262 97290 21137

1/15/2014 1:32:47 PM 14935 97290 21137

1/15/2014 1:32:48 PM 16124 97290 21137

1/15/2014 1:32:49 PM 15881 97290 21137

1/15/2014 1:32:50 PM 16210 97290 21137

1/15/2014 1:32:51 PM 15452 97290 21137

1/15/2014 1:32:52 PM 14783 97290 21137

1/15/2014 1:32:53 PM 16055 97290 21137

1/15/2014 1:32:54 PM 17244 97290 21137

1/15/2014 1:32:55 PM 17421 97290 21137

1/15/2014 1:32:56 PM 16745 97290 21137

1/15/2014 1:32:57 PM 17656 97290 21137

1/15/2014 1:32:58 PM 16714 97290 21137

1/15/2014 1:32:59 PM 18128 97290 21137

1/15/2014 1:33:00 PM 17042 97290 21137

1/15/2014 1:33:01 PM 19110 97290 21137

1/15/2014 1:33:02 PM 19447 97290 21137

1/15/2014 1:33:03 PM 19472 97290 21137

1/15/2014 1:33:04 PM 19298 97290 21137

1/15/2014 1:33:05 PM 18924 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:33:06 PM 17991 97290 21137

1/15/2014 1:33:07 PM 17847 97290 21137

1/15/2014 1:33:08 PM 19102 97290 21137

1/15/2014 1:33:09 PM 18155 97290 21137

1/15/2014 1:33:10 PM 16418 97290 21137

1/15/2014 1:33:11 PM 16764 97290 21137

1/15/2014 1:33:12 PM 17301 97290 21137

1/15/2014 1:33:13 PM 16145 97290 21137

1/15/2014 1:33:14 PM 17446 97290 21137

1/15/2014 1:33:15 PM 16901 97290 21137

1/15/2014 1:33:16 PM 17065 97290 21137

1/15/2014 1:33:17 PM 16146 97290 21137

1/15/2014 1:33:18 PM 18736 97290 21137

1/15/2014 1:33:19 PM 17614 97290 21137

1/15/2014 1:33:20 PM 16793 97290 21137

1/15/2014 1:33:21 PM 19258 97290 21137

1/15/2014 1:33:22 PM 17354 97290 21137

1/15/2014 1:33:23 PM 17868 97290 21137

1/15/2014 1:33:24 PM 19077 97290 21137

1/15/2014 1:33:25 PM 18599 97290 21137

1/15/2014 1:33:26 PM 19230 97290 21137

1/15/2014 1:33:27 PM 18127 97290 21137

1/15/2014 1:33:28 PM 17881 97290 21137

1/15/2014 1:33:29 PM 17880 97290 21137

1/15/2014 1:33:30 PM 17130 97290 21137

1/15/2014 1:33:31 PM 18262 97290 21137

1/15/2014 1:33:32 PM 18845 97290 21137

1/15/2014 1:33:33 PM 17821 97290 21137

1/15/2014 1:33:34 PM 18885 97290 21137

1/15/2014 1:33:35 PM 17801 97290 21137

1/15/2014 1:33:36 PM 16270 97290 21137

1/15/2014 1:33:37 PM 17687 97290 21137

1/15/2014 1:33:38 PM 17771 97290 21137

1/15/2014 1:33:39 PM 19923 97290 21137

1/15/2014 1:33:40 PM 18840 97290 21137

1/15/2014 1:33:41 PM 17910 97290 21137

1/15/2014 1:33:42 PM 16567 97290 21137

1/15/2014 1:33:43 PM 21662 97290 21137

1/15/2014 1:33:44 PM 18375 97290 21137

1/15/2014 1:33:45 PM 19953 97290 21137

1/15/2014 1:33:46 PM 20678 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:33:47 PM 18369 97290 21137

1/15/2014 1:33:48 PM 19172 97290 21137

1/15/2014 1:33:49 PM 17363 97290 21137

1/15/2014 1:33:50 PM 17330 97290 21137

1/15/2014 1:33:51 PM 17862 97290 21137

1/15/2014 1:33:52 PM 19585 97290 21137

1/15/2014 1:33:53 PM 16326 97290 21137

1/15/2014 1:33:54 PM 15811 97290 21137

1/15/2014 1:33:55 PM 15652 97290 21137

1/15/2014 1:33:56 PM 15673 97290 21137

1/15/2014 1:33:57 PM 15948 97290 21137

1/15/2014 1:33:58 PM 15297 97290 21137

1/15/2014 1:33:59 PM 16034 97290 21137

1/15/2014 1:34:00 PM 14028 97290 21137

1/15/2014 1:34:01 PM 13707 97290 21137

1/15/2014 1:34:02 PM 15336 97290 21137

1/15/2014 1:34:03 PM 15564 97290 21137

1/15/2014 1:34:04 PM 13731 97290 21137

1/15/2014 1:34:05 PM 13932 97290 21137

1/15/2014 1:34:06 PM 14343 97290 21137

1/15/2014 1:34:07 PM 13515 97290 21137

1/15/2014 1:34:08 PM 15468 97290 21137

1/15/2014 1:34:09 PM 15777 97290 21137

1/15/2014 1:34:10 PM 14624 97290 21137

1/15/2014 1:34:11 PM 15086 97290 21137

1/15/2014 1:34:12 PM 15951 97290 21137

1/15/2014 1:34:13 PM 15957 97290 21137

1/15/2014 1:34:14 PM 15659 97290 21137

1/15/2014 1:34:15 PM 13545 97290 21137

1/15/2014 1:34:16 PM 14246 97290 21137

1/15/2014 1:34:17 PM 13791 97290 21137

1/15/2014 1:34:18 PM 17367 97290 21137

1/15/2014 1:34:19 PM 14332 97290 21137

1/15/2014 1:34:20 PM 14923 97290 21137

1/15/2014 1:34:21 PM 16270 97290 21137

1/15/2014 1:34:22 PM 16877 97290 21137

1/15/2014 1:34:23 PM 15799 97290 21137

1/15/2014 1:34:24 PM 16369 97290 21137

1/15/2014 1:34:25 PM 15342 97290 21137

1/15/2014 1:34:26 PM 15055 97290 21137

1/15/2014 1:34:27 PM 15194 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:34:28 PM 15288 97290 21137

1/15/2014 1:34:29 PM 14802 97290 21137

1/15/2014 1:34:30 PM 15310 97290 21137

1/15/2014 1:34:31 PM 16037 97290 21137

1/15/2014 1:34:32 PM 17089 97290 21137

1/15/2014 1:34:33 PM 15102 97290 21137

1/15/2014 1:34:34 PM 15055 97290 21137

1/15/2014 1:34:35 PM 17354 97290 21137

1/15/2014 1:34:36 PM 15468 97290 21137

1/15/2014 1:34:37 PM 16377 97290 21137

1/15/2014 1:34:38 PM 15854 97290 21137

1/15/2014 1:34:39 PM 16473 97290 21137

1/15/2014 1:34:40 PM 15008 97290 21137

1/15/2014 1:34:41 PM 14732 97290 21137

1/15/2014 1:34:42 PM 16343 97290 21137

1/15/2014 1:34:43 PM 15095 97290 21137

1/15/2014 1:34:44 PM 15444 97290 21137

1/15/2014 1:34:45 PM 15351 97290 21137

1/15/2014 1:34:46 PM 14847 97290 21137

1/15/2014 1:34:47 PM 15112 97290 21137

1/15/2014 1:34:48 PM 15208 97290 21137

1/15/2014 1:34:49 PM 15952 97290 21137

1/15/2014 1:34:50 PM 14548 97290 21137

1/15/2014 1:34:51 PM 16117 97290 21137

1/15/2014 1:34:52 PM 17469 97290 21137

1/15/2014 1:34:53 PM 16907 97290 21137

1/15/2014 1:34:54 PM 15386 97290 21137

1/15/2014 1:34:55 PM 17016 97290 21137

1/15/2014 1:34:56 PM 16224 97290 21137

1/15/2014 1:34:57 PM 17286 97290 21137

1/15/2014 1:34:58 PM 16051 97290 21137

1/15/2014 1:34:59 PM 14722 97290 21137

1/15/2014 1:35:00 PM 15200 97290 21137

1/15/2014 1:35:01 PM 16070 97290 21137

1/15/2014 1:35:02 PM 18027 97290 21137

1/15/2014 1:35:03 PM 17167 97290 21137

1/15/2014 1:35:04 PM 15301 97290 21137

1/15/2014 1:35:05 PM 15225 97290 21137

1/15/2014 1:35:06 PM 15926 97290 21137

1/15/2014 1:35:07 PM 15951 97290 21137

1/15/2014 1:35:08 PM 15868 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:35:09 PM 15187 97290 21137

1/15/2014 1:35:10 PM 15166 97290 21137

1/15/2014 1:35:11 PM 13541 97290 21137

1/15/2014 1:35:12 PM 14335 97290 21137

1/15/2014 1:35:13 PM 15044 97290 21137

1/15/2014 1:35:14 PM 15431 97290 21137

1/15/2014 1:35:15 PM 13307 97290 21137

1/15/2014 1:35:16 PM 14096 97290 21137

1/15/2014 1:35:17 PM 15344 97290 21137

1/15/2014 1:35:18 PM 15386 97290 21137

1/15/2014 1:35:19 PM 14616 97290 21137

1/15/2014 1:35:20 PM 14634 97290 21137

1/15/2014 1:35:21 PM 15268 97290 21137

1/15/2014 1:35:22 PM 15367 97290 21137

1/15/2014 1:35:23 PM 14701 97290 21137

1/15/2014 1:35:24 PM 15285 97290 21137

1/15/2014 1:35:25 PM 15521 97290 21137

1/15/2014 1:35:26 PM 15430 97290 21137

1/15/2014 1:35:27 PM 14297 97290 21137

1/15/2014 1:35:28 PM 14434 97290 21137

1/15/2014 1:35:29 PM 15218 97290 21137

1/15/2014 1:35:30 PM 14424 97290 21137

1/15/2014 1:35:31 PM 14406 97290 21137

1/15/2014 1:35:32 PM 15391 97290 21137

1/15/2014 1:35:33 PM 15195 97290 21137

1/15/2014 1:35:34 PM 14754 97290 21137

1/15/2014 1:35:35 PM 16138 97290 21137

1/15/2014 1:35:36 PM 16994 97290 21137

1/15/2014 1:35:37 PM 16518 97290 21137

1/15/2014 1:35:38 PM 15649 97290 21137

1/15/2014 1:35:39 PM 16692 97290 21137

1/15/2014 1:35:40 PM 17763 97290 21137

1/15/2014 1:35:41 PM 16950 97290 21137

1/15/2014 1:35:42 PM 17377 97290 21137

1/15/2014 1:35:43 PM 16134 97290 21137

1/15/2014 1:35:44 PM 15733 97290 21137

1/15/2014 1:35:45 PM 15633 97290 21137

1/15/2014 1:35:46 PM 15728 97290 21137

1/15/2014 1:35:47 PM 17342 97290 21137

1/15/2014 1:35:48 PM 17415 97290 21137

1/15/2014 1:35:49 PM 18513 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:35:50 PM 18368 97290 21137

1/15/2014 1:35:51 PM 18302 97290 21137

1/15/2014 1:35:52 PM 17565 97290 21137

1/15/2014 1:35:53 PM 18221 97290 21137

1/15/2014 1:35:54 PM 18415 97290 21137

1/15/2014 1:35:55 PM 19514 97290 21137

1/15/2014 1:35:56 PM 17808 97290 21137

1/15/2014 1:35:57 PM 18312 97290 21137

1/15/2014 1:35:58 PM 16548 97290 21137

1/15/2014 1:35:59 PM 15747 97290 21137

1/15/2014 1:36:00 PM 17736 97290 21137

1/15/2014 1:36:01 PM 16014 97290 21137

1/15/2014 1:36:02 PM 17353 97290 21137

1/15/2014 1:36:03 PM 18738 97290 21137

1/15/2014 1:36:04 PM 17134 97290 21137

1/15/2014 1:36:05 PM 16973 97290 21137

1/15/2014 1:36:06 PM 16753 97290 21137

1/15/2014 1:36:07 PM 17688 97290 21137

1/15/2014 1:36:08 PM 17922 97290 21137

1/15/2014 1:36:09 PM 17710 97290 21137

1/15/2014 1:36:10 PM 17927 97290 21137

1/15/2014 1:36:11 PM 18491 97290 21137

1/15/2014 1:36:12 PM 17493 97290 21137

1/15/2014 1:36:13 PM 17963 97290 21137

1/15/2014 1:36:14 PM 19370 97290 21137

1/15/2014 1:36:15 PM 19962 97290 21137

1/15/2014 1:36:16 PM 20020 97290 21137

1/15/2014 1:36:17 PM 18565 97290 21137

1/15/2014 1:36:18 PM 18651 97290 21137

1/15/2014 1:36:19 PM 18972 97290 21137

1/15/2014 1:36:20 PM 17733 97290 21137

1/15/2014 1:36:21 PM 18683 97290 21137

1/15/2014 1:36:22 PM 18710 97290 21137

1/15/2014 1:36:23 PM 18327 97290 21137

1/15/2014 1:36:24 PM 19612 97290 21137

1/15/2014 1:36:25 PM 18493 97290 21137

1/15/2014 1:36:26 PM 18903 97290 21137

1/15/2014 1:36:27 PM 17505 97290 21137

1/15/2014 1:36:28 PM 17696 97290 21137

1/15/2014 1:36:29 PM 17684 97290 21137

1/15/2014 1:36:30 PM 20171 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:36:31 PM 19325 97290 21137

1/15/2014 1:36:32 PM 19005 97290 21137

1/15/2014 1:36:33 PM 19751 97290 21137

1/15/2014 1:36:34 PM 16938 97290 21137

1/15/2014 1:36:35 PM 17224 97290 21137

1/15/2014 1:36:36 PM 17476 97290 21137

1/15/2014 1:36:37 PM 15319 97290 21137

1/15/2014 1:36:38 PM 16999 97290 21137

1/15/2014 1:36:39 PM 15650 97290 21137

1/15/2014 1:36:40 PM 15192 97290 21137

1/15/2014 1:36:41 PM 15168 97290 21137

1/15/2014 1:36:42 PM 15612 97290 21137

1/15/2014 1:36:43 PM 15753 97290 21137

1/15/2014 1:36:44 PM 15908 97290 21137

1/15/2014 1:36:45 PM 14207 97290 21137

1/15/2014 1:36:46 PM 13811 97290 21137

1/15/2014 1:36:47 PM 15903 97290 21137

1/15/2014 1:36:48 PM 15855 97290 21137

1/15/2014 1:36:49 PM 15903 97290 21137

1/15/2014 1:36:50 PM 14746 97290 21137

1/15/2014 1:36:51 PM 15296 97290 21137

1/15/2014 1:36:52 PM 14864 97290 21137

1/15/2014 1:36:53 PM 13196 97290 21137

1/15/2014 1:36:54 PM 15299 97290 21137

1/15/2014 1:36:55 PM 15974 97290 21137

1/15/2014 1:36:56 PM 13863 97290 21137

1/15/2014 1:36:57 PM 13695 97290 21137

1/15/2014 1:36:58 PM 13863 97290 21137

1/15/2014 1:36:59 PM 14446 97290 21137

1/15/2014 1:37:00 PM 16901 97290 21137

1/15/2014 1:37:01 PM 16790 97290 21137

1/15/2014 1:37:02 PM 13184 97290 21137

1/15/2014 1:37:03 PM 15836 97290 21137

1/15/2014 1:37:04 PM 15179 97290 21137

1/15/2014 1:37:05 PM 16244 97290 21137

1/15/2014 1:37:06 PM 13811 97290 21137

1/15/2014 1:37:07 PM 14582 97290 21137

1/15/2014 1:37:08 PM 14655 97290 21137

1/15/2014 1:37:09 PM 14133 97290 21137

1/15/2014 1:37:10 PM 15233 97290 21137

1/15/2014 1:37:11 PM 15658 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:37:12 PM 15974 97290 21137

1/15/2014 1:37:13 PM 15003 97290 21137

1/15/2014 1:37:14 PM 14970 97290 21137

1/15/2014 1:37:15 PM 15022 97290 21137

1/15/2014 1:37:16 PM 14705 97290 21137

1/15/2014 1:37:17 PM 13786 97290 21137

1/15/2014 1:37:18 PM 15806 97290 21137

1/15/2014 1:37:19 PM 15681 97290 21137

1/15/2014 1:37:20 PM 15170 97290 21137

1/15/2014 1:37:21 PM 16452 97290 21137

1/15/2014 1:37:22 PM 14493 97290 21137

1/15/2014 1:37:23 PM 15083 97290 21137

1/15/2014 1:37:24 PM 17180 97290 21137

1/15/2014 1:37:25 PM 14345 97290 21137

1/15/2014 1:37:26 PM 14116 97290 21137

1/15/2014 1:37:27 PM 15589 97290 21137

1/15/2014 1:37:28 PM 15177 97290 21137

1/15/2014 1:37:29 PM 14414 97290 21137

1/15/2014 1:37:30 PM 15033 97290 21137

1/15/2014 1:37:31 PM 14258 97290 21137

1/15/2014 1:37:32 PM 15084 97290 21137

1/15/2014 1:37:33 PM 16371 97290 21137

1/15/2014 1:37:34 PM 16242 97290 21137

1/15/2014 1:37:35 PM 15190 97290 21137

1/15/2014 1:37:36 PM 13847 97290 21137

1/15/2014 1:37:37 PM 14951 97290 21137

1/15/2014 1:37:38 PM 14838 97290 21137

1/15/2014 1:37:39 PM 14539 97290 21137

1/15/2014 1:37:40 PM 15184 97290 21137

1/15/2014 1:37:41 PM 16696 97290 21137

1/15/2014 1:37:42 PM 15934 97290 21137

1/15/2014 1:37:43 PM 15533 97290 21137

1/15/2014 1:37:44 PM 15703 97290 21137

1/15/2014 1:37:45 PM 14366 97290 21137

1/15/2014 1:37:46 PM 15531 97290 21137

1/15/2014 1:37:47 PM 15162 97290 21137

1/15/2014 1:37:48 PM 16180 97290 21137

1/15/2014 1:37:49 PM 14755 97290 21137

1/15/2014 1:37:50 PM 15958 97290 21137

1/15/2014 1:37:51 PM 15149 97290 21137

1/15/2014 1:37:52 PM 15727 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:37:53 PM 15661 97290 21137

1/15/2014 1:37:54 PM 14745 97290 21137

1/15/2014 1:37:55 PM 15716 97290 21137

1/15/2014 1:37:56 PM 14159 97290 21137

1/15/2014 1:37:57 PM 15930 97290 21137

1/15/2014 1:37:58 PM 17092 97290 21137

1/15/2014 1:37:59 PM 15313 97290 21137

1/15/2014 1:38:00 PM 15168 97290 21137

1/15/2014 1:38:01 PM 14502 97290 21137

1/15/2014 1:38:02 PM 14425 97290 21137

1/15/2014 1:38:03 PM 15456 97290 21137

1/15/2014 1:38:04 PM 15174 97290 21137

1/15/2014 1:38:05 PM 15163 97290 21137

1/15/2014 1:38:06 PM 15161 97290 21137

1/15/2014 1:38:07 PM 15790 97290 21137

1/15/2014 1:38:08 PM 13427 97290 21137

1/15/2014 1:38:09 PM 14546 97290 21137

1/15/2014 1:38:10 PM 14676 97290 21137

1/15/2014 1:38:11 PM 15669 97290 21137

1/15/2014 1:38:12 PM 16097 97290 21137

1/15/2014 1:38:13 PM 15694 97290 21137

1/15/2014 1:38:14 PM 15503 97290 21137

1/15/2014 1:38:15 PM 14766 97290 21137

1/15/2014 1:38:16 PM 14791 97290 21137

1/15/2014 1:38:17 PM 14887 97290 21137

1/15/2014 1:38:18 PM 15002 97290 21137

1/15/2014 1:38:19 PM 14040 97290 21137

1/15/2014 1:38:20 PM 15750 97290 21137

1/15/2014 1:38:21 PM 15847 97290 21137

1/15/2014 1:38:22 PM 16532 97290 21137

1/15/2014 1:38:23 PM 13853 97290 21137

1/15/2014 1:38:24 PM 13933 97290 21137

1/15/2014 1:38:25 PM 15453 97290 21137

1/15/2014 1:38:26 PM 14333 97290 21137

1/15/2014 1:38:27 PM 13093 97290 21137

1/15/2014 1:38:28 PM 15513 97290 21137

1/15/2014 1:38:29 PM 14408 97290 21137

1/15/2014 1:38:30 PM 14012 97290 21137

1/15/2014 1:38:31 PM 13553 97290 21137

1/15/2014 1:38:32 PM 17878 97290 21137

1/15/2014 1:38:33 PM 16589 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:38:34 PM 15847 97290 21137

1/15/2014 1:38:35 PM 15451 97290 21137

1/15/2014 1:38:36 PM 17752 97290 21137

1/15/2014 1:38:37 PM 17968 97290 21137

1/15/2014 1:38:38 PM 16792 97290 21137

1/15/2014 1:38:39 PM 17038 97290 21137

1/15/2014 1:38:40 PM 17639 97290 21137

1/15/2014 1:38:41 PM 18450 97290 21137

1/15/2014 1:38:42 PM 17542 97290 21137

1/15/2014 1:38:43 PM 16235 97290 21137

1/15/2014 1:38:44 PM 16928 97290 21137

1/15/2014 1:38:45 PM 16892 97290 21137

1/15/2014 1:38:46 PM 17813 97290 21137

1/15/2014 1:38:47 PM 18823 97290 21137

1/15/2014 1:38:48 PM 17906 97290 21137

1/15/2014 1:38:49 PM 18246 97290 21137

1/15/2014 1:38:50 PM 21211 97290 21137

1/15/2014 1:38:51 PM 20422 97290 21137

1/15/2014 1:38:52 PM 20945 97290 21137

1/15/2014 1:38:53 PM 18526 97290 21137

1/15/2014 1:38:54 PM 19031 97290 21137

1/15/2014 1:38:55 PM 18168 97290 21137

1/15/2014 1:38:56 PM 15762 97290 21137

1/15/2014 1:38:57 PM 16630 97290 21137

1/15/2014 1:38:58 PM 16727 97290 21137

1/15/2014 1:38:59 PM 16751 97290 21137

1/15/2014 1:41:34 PM 18711 97290 21137

1/15/2014 1:41:35 PM 18718 97290 21137

1/15/2014 1:41:36 PM 18389 97290 21137

1/15/2014 1:41:37 PM 17737 97290 21137

1/15/2014 1:41:38 PM 19104 97290 21137

1/15/2014 1:41:39 PM 20136 97290 21137

1/15/2014 1:41:40 PM 17574 97290 21137

1/15/2014 1:41:41 PM 18103 97290 21137

1/15/2014 1:41:42 PM 17486 97290 21137

1/15/2014 1:41:43 PM 16911 97290 21137

1/15/2014 1:41:44 PM 17757 97290 21137

1/15/2014 1:41:45 PM 17099 97290 21137

1/15/2014 1:41:46 PM 19635 97290 21137

1/15/2014 1:41:47 PM 17538 97290 21137

1/15/2014 1:41:48 PM 18244 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:41:49 PM 17581 97290 21137

1/15/2014 1:41:50 PM 16845 97290 21137

1/15/2014 1:41:51 PM 17981 97290 21137

1/15/2014 1:41:52 PM 19135 97290 21137

1/15/2014 1:41:53 PM 18644 97290 21137

1/15/2014 1:41:54 PM 19331 97290 21137

1/15/2014 1:41:55 PM 18272 97290 21137

1/15/2014 1:41:56 PM 18368 97290 21137

1/15/2014 1:41:57 PM 18932 97290 21137

1/15/2014 1:41:58 PM 18953 97290 21137

1/15/2014 1:41:59 PM 18178 97290 21137

1/15/2014 1:42:00 PM 19904 97290 21137

1/15/2014 1:42:01 PM 17906 97290 21137

1/15/2014 1:42:02 PM 17616 97290 21137

1/15/2014 1:42:03 PM 17484 97290 21137

1/15/2014 1:42:04 PM 17691 97290 21137

1/15/2014 1:42:05 PM 16662 97290 21137

1/15/2014 1:42:06 PM 19855 97290 21137

1/15/2014 1:42:07 PM 18044 97290 21137

1/15/2014 1:42:08 PM 18251 97290 21137

1/15/2014 1:42:09 PM 17312 97290 21137

1/15/2014 1:42:10 PM 17708 97290 21137

1/15/2014 1:42:11 PM 19907 97290 21137

1/15/2014 1:42:12 PM 18656 97290 21137

1/15/2014 1:42:13 PM 18764 97290 21137

1/15/2014 1:42:14 PM 17951 97290 21137

1/15/2014 1:42:15 PM 16847 97290 21137

1/15/2014 1:42:16 PM 16601 97290 21137

1/15/2014 1:42:17 PM 18640 97290 21137

1/15/2014 1:42:18 PM 17740 97290 21137

1/15/2014 1:42:19 PM 17665 97290 21137

1/15/2014 1:42:20 PM 17526 97290 21137

1/15/2014 1:42:21 PM 17821 97290 21137

1/15/2014 1:42:22 PM 16245 97290 21137

1/15/2014 1:42:23 PM 15191 97290 21137

1/15/2014 1:42:24 PM 13788 97290 21137

1/15/2014 1:42:25 PM 14727 97290 21137

1/15/2014 1:42:26 PM 15261 97290 21137

1/15/2014 1:42:27 PM 14735 97290 21137

1/15/2014 1:42:28 PM 16163 97290 21137

1/15/2014 1:42:29 PM 15651 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:42:30 PM 13272 97290 21137

1/15/2014 1:42:31 PM 14928 97290 21137

1/15/2014 1:42:32 PM 14082 97290 21137

1/15/2014 1:42:33 PM 13150 97290 21137

1/15/2014 1:42:34 PM 15047 97290 21137

1/15/2014 1:42:35 PM 14681 97290 21137

1/15/2014 1:42:36 PM 15550 97290 21137

1/15/2014 1:42:37 PM 15137 97290 21137

1/15/2014 1:42:38 PM 16054 97290 21137

1/15/2014 1:42:39 PM 14933 97290 21137

1/15/2014 1:42:40 PM 16063 97290 21137

1/15/2014 1:42:41 PM 16406 97290 21137

1/15/2014 1:42:42 PM 17511 97290 21137

1/15/2014 1:42:43 PM 17097 97290 21137

1/15/2014 1:42:44 PM 16124 97290 21137

1/15/2014 1:42:45 PM 15641 97290 21137

1/15/2014 1:42:46 PM 16060 97290 21137

1/15/2014 1:42:47 PM 15235 97290 21137

1/15/2014 1:42:48 PM 15538 97290 21137

1/15/2014 1:42:49 PM 15584 97290 21137

1/15/2014 1:42:50 PM 16196 97290 21137

1/15/2014 1:42:51 PM 14729 97290 21137

1/15/2014 1:42:52 PM 14122 97290 21137

1/15/2014 1:42:53 PM 16460 97290 21137

1/15/2014 1:42:54 PM 15935 97290 21137

1/15/2014 1:42:55 PM 15323 97290 21137

1/15/2014 1:42:56 PM 14961 97290 21137

1/15/2014 1:42:57 PM 14390 97290 21137

1/15/2014 1:42:58 PM 15567 97290 21137

1/15/2014 1:42:59 PM 15322 97290 21137

1/15/2014 1:43:00 PM 15200 97290 21137

1/15/2014 1:43:01 PM 16340 97290 21137

1/15/2014 1:43:02 PM 15425 97290 21137

1/15/2014 1:43:03 PM 15496 97290 21137

1/15/2014 1:43:04 PM 14914 97290 21137

1/15/2014 1:43:05 PM 16658 97290 21137

1/15/2014 1:43:06 PM 16344 97290 21137

1/15/2014 1:43:07 PM 17076 97290 21137

1/15/2014 1:43:08 PM 15609 97290 21137

1/15/2014 1:43:09 PM 16652 97290 21137

1/15/2014 1:43:10 PM 14723 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:43:11 PM 13730 97290 21137

1/15/2014 1:43:12 PM 15252 97290 21137

1/15/2014 1:43:13 PM 14463 97290 21137

1/15/2014 1:43:14 PM 13845 97290 21137

1/15/2014 1:43:15 PM 15641 97290 21137

1/15/2014 1:43:16 PM 16270 97290 21137

1/15/2014 1:43:17 PM 15587 97290 21137

1/15/2014 1:43:18 PM 14876 97290 21137

1/15/2014 1:43:19 PM 14969 97290 21137

1/15/2014 1:43:20 PM 16222 97290 21137

1/15/2014 1:43:21 PM 14765 97290 21137

1/15/2014 1:43:22 PM 14641 97290 21137

1/15/2014 1:43:23 PM 14700 97290 21137

1/15/2014 1:43:24 PM 14355 97290 21137

1/15/2014 1:43:25 PM 15228 97290 21137

1/15/2014 1:43:26 PM 16857 97290 21137

1/15/2014 1:43:27 PM 16244 97290 21137

1/15/2014 1:43:28 PM 14141 97290 21137

1/15/2014 1:43:29 PM 15295 97290 21137

1/15/2014 1:43:30 PM 15283 97290 21137

1/15/2014 1:43:31 PM 15761 97290 21137

1/15/2014 1:43:32 PM 15040 97290 21137

1/15/2014 1:43:33 PM 14860 97290 21137

1/15/2014 1:43:34 PM 15775 97290 21137

1/15/2014 1:43:35 PM 15583 97290 21137

1/15/2014 1:43:36 PM 17906 97290 21137

1/15/2014 1:43:37 PM 17136 97290 21137

1/15/2014 1:43:38 PM 17094 97290 21137

1/15/2014 1:43:39 PM 16933 97290 21137

1/15/2014 1:43:40 PM 16833 97290 21137

1/15/2014 1:43:41 PM 17018 97290 21137

1/15/2014 1:43:42 PM 16914 97290 21137

1/15/2014 1:43:43 PM 18658 97290 21137

1/15/2014 1:43:44 PM 19634 97290 21137

1/15/2014 1:43:45 PM 18348 97290 21137

1/15/2014 1:43:46 PM 17547 97290 21137

1/15/2014 1:43:47 PM 19446 97290 21137

1/15/2014 1:43:48 PM 18841 97290 21137

1/15/2014 1:43:49 PM 19620 97290 21137

1/15/2014 1:43:50 PM 18075 97290 21137

1/15/2014 1:43:51 PM 18288 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:43:52 PM 18312 97290 21137

1/15/2014 1:43:53 PM 18318 97290 21137

1/15/2014 1:43:54 PM 18649 97290 21137

1/15/2014 1:43:55 PM 18432 97290 21137

1/15/2014 1:43:56 PM 18288 97290 21137

1/15/2014 1:43:57 PM 19062 97290 21137

1/15/2014 1:43:58 PM 19585 97290 21137

1/15/2014 1:43:59 PM 18516 97290 21137

1/15/2014 1:44:00 PM 17589 97290 21137

1/15/2014 1:44:01 PM 18137 97290 21137

1/15/2014 1:44:02 PM 17704 97290 21137

1/15/2014 1:44:03 PM 18136 97290 21137

1/15/2014 1:44:04 PM 19114 97290 21137

1/15/2014 1:44:05 PM 17738 97290 21137

1/15/2014 1:44:06 PM 17484 97290 21137

1/15/2014 1:44:07 PM 18831 97290 21137

1/15/2014 1:44:08 PM 19557 97290 21137

1/15/2014 1:44:09 PM 19139 97290 21137

1/15/2014 1:44:10 PM 18495 97290 21137

1/15/2014 1:44:11 PM 18123 97290 21137

1/15/2014 1:44:12 PM 17610 97290 21137

1/15/2014 1:44:13 PM 18022 97290 21137

1/15/2014 1:44:14 PM 19475 97290 21137

1/15/2014 1:44:15 PM 17838 97290 21137

1/15/2014 1:44:16 PM 17424 97290 21137

1/15/2014 1:44:17 PM 17646 97290 21137

1/15/2014 1:44:18 PM 18091 97290 21137

1/15/2014 1:44:19 PM 18922 97290 21137

1/15/2014 1:44:20 PM 17450 97290 21137

1/15/2014 1:44:21 PM 17082 97290 21137

1/15/2014 1:44:22 PM 15670 97290 21137

1/15/2014 1:44:23 PM 16487 97290 21137

1/15/2014 1:44:24 PM 15581 97290 21137

1/15/2014 1:44:25 PM 14425 97290 21137

1/15/2014 1:44:26 PM 15696 97290 21137

1/15/2014 1:44:27 PM 14604 97290 21137

1/15/2014 1:44:28 PM 15171 97290 21137

1/15/2014 1:44:29 PM 13902 97290 21137

1/15/2014 1:44:30 PM 14455 97290 21137

1/15/2014 1:44:31 PM 15254 97290 21137

1/15/2014 1:44:32 PM 15123 97290 21137

Page 322 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:44:33 PM 14610 97290 21137

1/15/2014 1:44:34 PM 16012 97290 21137

1/15/2014 1:44:35 PM 14203 97290 21137

1/15/2014 1:44:36 PM 15701 97290 21137

1/15/2014 1:44:37 PM 17095 97290 21137

1/15/2014 1:44:38 PM 15463 97290 21137

1/15/2014 1:44:39 PM 13106 97290 21137

1/15/2014 1:44:40 PM 15096 97290 21137

1/15/2014 1:44:41 PM 15324 97290 21137

1/15/2014 1:44:42 PM 14241 97290 21137

1/15/2014 1:44:43 PM 14510 97290 21137

1/15/2014 1:44:44 PM 15717 97290 21137

1/15/2014 1:44:45 PM 16619 97290 21137

1/15/2014 1:44:46 PM 15225 97290 21137

1/15/2014 1:44:47 PM 15146 97290 21137

1/15/2014 1:44:48 PM 15156 97290 21137

1/15/2014 1:44:49 PM 14049 97290 21137

1/15/2014 1:44:50 PM 14432 97290 21137

1/15/2014 1:44:51 PM 12698 97290 21137

1/15/2014 1:44:52 PM 13974 97290 21137

1/15/2014 1:44:53 PM 14083 97290 21137

1/15/2014 1:44:54 PM 15791 97290 21137

1/15/2014 1:44:55 PM 15707 97290 21137

1/15/2014 1:44:56 PM 15926 97290 21137

1/15/2014 1:44:57 PM 13641 97290 21137

1/15/2014 1:44:58 PM 15920 97290 21137

1/15/2014 1:44:59 PM 13820 97290 21137

1/15/2014 1:45:00 PM 14375 97290 21137

1/15/2014 1:45:01 PM 15773 97290 21137

1/15/2014 1:45:02 PM 15793 97290 21137

1/15/2014 1:45:03 PM 15348 97290 21137

1/15/2014 1:45:04 PM 14157 97290 21137

1/15/2014 1:45:05 PM 16619 97290 21137

1/15/2014 1:45:06 PM 14805 97290 21137

1/15/2014 1:45:07 PM 16121 97290 21137

1/15/2014 1:45:08 PM 15220 97290 21137

1/15/2014 1:45:09 PM 15715 97290 21137

1/15/2014 1:45:10 PM 14908 97290 21137

1/15/2014 1:45:11 PM 15397 97290 21137

1/15/2014 1:45:12 PM 15459 97290 21137

1/15/2014 1:45:13 PM 14274 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:45:14 PM 16048 97290 21137

1/15/2014 1:45:15 PM 15862 97290 21137

1/15/2014 1:45:16 PM 16565 97290 21137

1/15/2014 1:45:17 PM 15601 97290 21137

1/15/2014 1:45:18 PM 15660 97290 21137

1/15/2014 1:45:19 PM 15825 97290 21137

1/15/2014 1:45:20 PM 14306 97290 21137

1/15/2014 1:45:21 PM 15516 97290 21137

1/15/2014 1:45:22 PM 16059 97290 21137

1/15/2014 1:45:23 PM 14214 97290 21137

1/15/2014 1:45:24 PM 14233 97290 21137

1/15/2014 1:45:25 PM 14718 97290 21137

1/15/2014 1:45:26 PM 14779 97290 21137

1/15/2014 1:45:27 PM 14674 97290 21137

1/15/2014 1:45:28 PM 15398 97290 21137

1/15/2014 1:45:29 PM 14979 97290 21137

1/15/2014 1:45:30 PM 14365 97290 21137

1/15/2014 1:45:31 PM 14841 97290 21137

1/15/2014 1:45:32 PM 14900 97290 21137

1/15/2014 1:45:33 PM 13895 97290 21137

1/15/2014 1:45:34 PM 14393 97290 21137

1/15/2014 1:45:35 PM 15628 97290 21137

1/15/2014 1:45:36 PM 13987 97290 21137

1/15/2014 1:45:37 PM 13726 97290 21137

1/15/2014 1:45:38 PM 13151 97290 21137

1/15/2014 1:45:39 PM 14778 97290 21137

1/15/2014 1:45:40 PM 17884 97290 21137

1/15/2014 1:45:41 PM 17071 97290 21137

1/15/2014 1:45:42 PM 16837 97290 21137

1/15/2014 1:45:43 PM 17559 97290 21137

1/15/2014 1:45:44 PM 15580 97290 21137

1/15/2014 1:45:45 PM 18145 97290 21137

1/15/2014 1:45:46 PM 17406 97290 21137

1/15/2014 1:45:47 PM 16201 97290 21137

1/15/2014 1:45:48 PM 16920 97290 21137

1/15/2014 1:45:49 PM 17520 97290 21137

1/15/2014 1:45:50 PM 18030 97290 21137

1/15/2014 1:45:51 PM 17377 97290 21137

1/15/2014 1:45:52 PM 17814 97290 21137

1/15/2014 1:45:53 PM 18013 97290 21137

1/15/2014 1:45:54 PM 18603 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:45:55 PM 17430 97290 21137

1/15/2014 1:45:56 PM 17947 97290 21137

1/15/2014 1:45:57 PM 18107 97290 21137

1/15/2014 1:45:58 PM 19136 97290 21137

1/15/2014 1:45:59 PM 18194 97290 21137

1/15/2014 1:46:00 PM 18948 97290 21137

1/15/2014 1:46:01 PM 16797 97290 21137

1/15/2014 1:46:02 PM 16049 97290 21137

1/15/2014 1:46:03 PM 17962 97290 21137

1/15/2014 1:46:04 PM 19520 97290 21137

1/15/2014 1:46:05 PM 19280 97290 21137

1/15/2014 1:46:06 PM 20150 97290 21137

1/15/2014 1:46:07 PM 20367 97290 21137

1/15/2014 1:46:08 PM 18202 97290 21137

1/15/2014 1:46:09 PM 18560 97290 21137

1/15/2014 1:46:10 PM 18710 97290 21137

1/15/2014 1:46:11 PM 17397 97290 21137

1/15/2014 1:46:12 PM 18299 97290 21137

1/15/2014 1:46:13 PM 18405 97290 21137

1/15/2014 1:46:14 PM 18251 97290 21137

1/15/2014 1:46:15 PM 18392 97290 21137

1/15/2014 1:46:16 PM 17558 97290 21137

1/15/2014 1:46:17 PM 19989 97290 21137

1/15/2014 1:46:18 PM 20117 97290 21137

1/15/2014 1:46:19 PM 19519 97290 21137

1/15/2014 1:46:20 PM 21109 97290 21137

1/15/2014 1:46:21 PM 20097 97290 21137

1/15/2014 1:46:22 PM 19424 97290 21137

1/15/2014 1:46:23 PM 17846 97290 21137

1/15/2014 1:46:24 PM 18921 97290 21137

1/15/2014 1:46:25 PM 16400 97290 21137

1/15/2014 1:46:26 PM 18170 97290 21137

1/15/2014 1:46:27 PM 17352 97290 21137

1/15/2014 1:46:28 PM 16008 97290 21137

1/15/2014 1:46:29 PM 16392 97290 21137

1/15/2014 1:46:30 PM 18258 97290 21137

1/15/2014 1:46:31 PM 17734 97290 21137

1/15/2014 1:46:32 PM 15503 97290 21137

1/15/2014 1:46:33 PM 13686 97290 21137

1/15/2014 1:46:34 PM 14131 97290 21137

1/15/2014 1:46:35 PM 14332 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:46:36 PM 15943 97290 21137

1/15/2014 1:46:37 PM 13796 97290 21137

1/15/2014 1:46:38 PM 15689 97290 21137

1/15/2014 1:46:39 PM 14932 97290 21137

1/15/2014 1:46:40 PM 14113 97290 21137

1/15/2014 1:46:41 PM 15828 97290 21137

1/15/2014 1:46:42 PM 17157 97290 21137

1/15/2014 1:46:43 PM 15839 97290 21137

1/15/2014 1:46:44 PM 15150 97290 21137

1/15/2014 1:46:45 PM 14677 97290 21137

1/15/2014 1:46:46 PM 14589 97290 21137

1/15/2014 1:46:47 PM 15377 97290 21137

1/15/2014 1:46:48 PM 15094 97290 21137

1/15/2014 1:46:49 PM 16583 97290 21137

1/15/2014 1:46:50 PM 15966 97290 21137

1/15/2014 1:46:51 PM 15061 97290 21137

1/15/2014 1:46:52 PM 14865 97290 21137

1/15/2014 1:46:53 PM 15326 97290 21137

1/15/2014 1:46:54 PM 15711 97290 21137

1/15/2014 1:46:55 PM 16468 97290 21137

1/15/2014 1:46:56 PM 16177 97290 21137

1/15/2014 1:46:57 PM 16944 97290 21137

1/15/2014 1:46:58 PM 13956 97290 21137

1/15/2014 1:46:59 PM 14589 97290 21137

1/15/2014 1:47:00 PM 15467 97290 21137

1/15/2014 1:47:01 PM 15146 97290 21137

1/15/2014 1:47:02 PM 15366 97290 21137

1/15/2014 1:47:03 PM 16441 97290 21137

1/15/2014 1:47:39 PM 15062 97290 21137

1/15/2014 1:47:40 PM 17295 97290 21137

1/15/2014 1:47:41 PM 15513 97290 21137

1/15/2014 1:47:42 PM 15968 97290 21137

1/15/2014 1:47:43 PM 15662 97290 21137

1/15/2014 1:47:44 PM 13755 97290 21137

1/15/2014 1:47:45 PM 14688 97290 21137

1/15/2014 1:47:46 PM 15012 97290 21137

1/15/2014 1:47:47 PM 14433 97290 21137

1/15/2014 1:47:48 PM 15008 97290 21137

1/15/2014 1:47:49 PM 15632 97290 21137

1/15/2014 1:47:50 PM 15368 97290 21137

1/15/2014 1:47:51 PM 13892 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:47:52 PM 14363 97290 21137

1/15/2014 1:47:53 PM 17720 97290 21137

1/15/2014 1:47:54 PM 16730 97290 21137

1/15/2014 1:47:55 PM 17052 97290 21137

1/15/2014 1:47:56 PM 15963 97290 21137

1/15/2014 1:47:57 PM 15240 97290 21137

1/15/2014 1:47:58 PM 16410 97290 21137

1/15/2014 1:47:59 PM 15502 97290 21137

1/15/2014 1:48:00 PM 15485 97290 21137

1/15/2014 1:48:01 PM 15511 97290 21137

1/15/2014 1:48:02 PM 16297 97290 21137

1/15/2014 1:48:03 PM 16524 97290 21137

1/15/2014 1:48:04 PM 16071 97290 21137

1/15/2014 1:48:05 PM 14967 97290 21137

1/15/2014 1:48:06 PM 13192 97290 21137

1/15/2014 1:48:07 PM 13798 97290 21137

1/15/2014 1:48:08 PM 15689 97290 21137

1/15/2014 1:48:09 PM 14392 97290 21137

1/15/2014 1:48:10 PM 16138 97290 21137

1/15/2014 1:48:11 PM 15344 97290 21137

1/15/2014 1:48:12 PM 15026 97290 21137

1/15/2014 1:48:13 PM 14016 97290 21137

1/15/2014 1:48:14 PM 14334 97290 21137

1/15/2014 1:48:15 PM 14563 97290 21137

1/15/2014 1:48:16 PM 16421 97290 21137

1/15/2014 1:48:17 PM 14875 97290 21137

1/15/2014 1:48:18 PM 15418 97290 21137

1/15/2014 1:48:19 PM 15104 97290 21137

1/15/2014 1:48:20 PM 15176 97290 21137

1/15/2014 1:48:21 PM 15494 97290 21137

1/15/2014 1:48:22 PM 15813 97290 21137

1/15/2014 1:48:23 PM 15713 97290 21137

1/15/2014 1:48:24 PM 13738 97290 21137

1/15/2014 1:48:25 PM 14264 97290 21137

1/15/2014 1:48:26 PM 14156 97290 21137

1/15/2014 1:48:27 PM 15089 97290 21137

1/15/2014 1:48:28 PM 14002 97290 21137

1/15/2014 1:48:29 PM 14300 97290 21137

1/15/2014 1:48:30 PM 14285 97290 21137

1/15/2014 1:48:31 PM 15601 97290 21137

1/15/2014 1:48:32 PM 15180 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:48:33 PM 14175 97290 21137

1/15/2014 1:48:34 PM 16323 97290 21137

1/15/2014 1:48:35 PM 17941 97290 21137

1/15/2014 1:48:36 PM 15315 97290 21137

1/15/2014 1:48:37 PM 16428 97290 21137

1/15/2014 1:48:38 PM 16437 97290 21137

1/15/2014 1:48:39 PM 17399 97290 21137

1/15/2014 1:48:40 PM 18060 97290 21137

1/15/2014 1:48:41 PM 17385 97290 21137

1/15/2014 1:48:42 PM 15776 97290 21137

1/15/2014 1:48:43 PM 16994 97290 21137

1/15/2014 1:48:44 PM 16698 97290 21137

1/15/2014 1:48:45 PM 18364 97290 21137

1/15/2014 1:48:46 PM 18181 97290 21137

1/15/2014 1:48:47 PM 17355 97290 21137

1/15/2014 1:48:48 PM 16848 97290 21137

1/15/2014 1:48:49 PM 17412 97290 21137

1/15/2014 1:48:50 PM 17043 97290 21137

1/15/2014 1:48:51 PM 18720 97290 21137

1/15/2014 1:48:52 PM 18870 97290 21137

1/15/2014 1:48:53 PM 18217 97290 21137

1/15/2014 1:48:54 PM 20394 97290 21137

1/15/2014 1:48:55 PM 19948 97290 21137

1/15/2014 1:48:56 PM 17977 97290 21137

1/15/2014 1:48:57 PM 18354 97290 21137

1/15/2014 1:48:58 PM 19708 97290 21137

1/15/2014 1:48:59 PM 18877 97290 21137

1/15/2014 1:49:00 PM 18729 97290 21137

1/15/2014 1:49:01 PM 19472 97290 21137

1/15/2014 1:49:02 PM 19958 97290 21137

1/15/2014 1:49:03 PM 20229 97290 21137

1/15/2014 1:49:04 PM 19007 97290 21137

1/15/2014 1:49:05 PM 18371 97290 21137

1/15/2014 1:49:06 PM 18723 97290 21137

1/15/2014 1:49:07 PM 20160 97290 21137

1/15/2014 1:49:08 PM 18450 97290 21137

1/15/2014 1:49:09 PM 18105 97290 21137

1/15/2014 1:49:10 PM 18748 97290 21137

1/15/2014 1:49:11 PM 18937 97290 21137

1/15/2014 1:49:12 PM 17964 97290 21137

1/15/2014 1:49:13 PM 19041 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:49:14 PM 19430 97290 21137

1/15/2014 1:49:15 PM 18447 97290 21137

1/15/2014 1:49:16 PM 17602 97290 21137

1/15/2014 1:49:17 PM 17150 97290 21137

1/15/2014 1:49:18 PM 19407 97290 21137

1/15/2014 1:49:19 PM 17632 97290 21137

1/15/2014 1:49:20 PM 16828 97290 21137

1/15/2014 1:49:21 PM 15997 97290 21137

1/15/2014 1:49:22 PM 17349 97290 21137

1/15/2014 1:49:23 PM 16817 97290 21137

1/15/2014 1:49:24 PM 17494 97290 21137

1/15/2014 1:49:25 PM 18113 97290 21137

1/15/2014 1:49:26 PM 18838 97290 21137

1/15/2014 1:49:27 PM 18599 97290 21137

1/15/2014 1:49:28 PM 16950 97290 21137

1/15/2014 1:49:29 PM 15487 97290 21137

1/15/2014 1:49:30 PM 13771 97290 21137

1/15/2014 1:49:31 PM 12982 97290 21137

1/15/2014 1:49:32 PM 14105 97290 21137

1/15/2014 1:49:33 PM 14476 97290 21137

1/15/2014 1:49:34 PM 15589 97290 21137

1/15/2014 1:49:35 PM 14337 97290 21137

1/15/2014 1:49:36 PM 14294 97290 21137

1/15/2014 1:49:37 PM 14403 97290 21137

1/15/2014 1:49:38 PM 14850 97290 21137

1/15/2014 1:49:39 PM 13432 97290 21137

1/15/2014 1:49:40 PM 14098 97290 21137

1/15/2014 1:49:41 PM 13754 97290 21137

1/15/2014 1:49:42 PM 14358 97290 21137

1/15/2014 1:49:43 PM 13699 97290 21137

1/15/2014 1:49:44 PM 15154 97290 21137

1/15/2014 1:49:45 PM 15548 97290 21137

1/15/2014 1:49:46 PM 15017 97290 21137

1/15/2014 1:49:47 PM 14944 97290 21137

1/15/2014 1:49:48 PM 14716 97290 21137

1/15/2014 1:49:49 PM 15169 97290 21137

1/15/2014 1:49:50 PM 15282 97290 21137

1/15/2014 1:49:51 PM 15190 97290 21137

1/15/2014 1:49:52 PM 15467 97290 21137

1/15/2014 1:49:53 PM 14396 97290 21137

1/15/2014 1:49:54 PM 14759 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:49:55 PM 16650 97290 21137

1/15/2014 1:49:56 PM 15022 97290 21137

1/15/2014 1:49:57 PM 15065 97290 21137

1/15/2014 1:49:58 PM 15136 97290 21137

1/15/2014 1:50:20 PM 15814 97290 21137

1/15/2014 1:50:21 PM 16613 97290 21137

1/15/2014 1:50:22 PM 15793 97290 21137

1/15/2014 1:50:23 PM 14838 97290 21137

1/15/2014 1:50:24 PM 14779 97290 21137

1/15/2014 1:50:25 PM 14374 97290 21137

1/15/2014 1:50:26 PM 15203 97290 21137

1/15/2014 1:50:27 PM 15291 97290 21137

1/15/2014 1:50:28 PM 15312 97290 21137

1/15/2014 1:50:29 PM 14748 97290 21137

1/15/2014 1:50:30 PM 14397 97290 21137

1/15/2014 1:50:31 PM 14789 97290 21137

1/15/2014 1:50:32 PM 15577 97290 21137

1/15/2014 1:50:33 PM 15534 97290 21137

1/15/2014 1:50:34 PM 14323 97290 21137

1/15/2014 1:50:35 PM 16571 97290 21137

1/15/2014 1:50:36 PM 16022 97290 21137

1/15/2014 1:50:37 PM 15631 97290 21137

1/15/2014 1:50:38 PM 13908 97290 21137

1/15/2014 1:50:39 PM 16137 97290 21137

1/15/2014 1:50:40 PM 16184 97290 21137

1/15/2014 1:50:41 PM 15806 97290 21137

1/15/2014 1:50:42 PM 16791 97290 21137

1/15/2014 1:50:43 PM 15957 97290 21137

1/15/2014 1:50:44 PM 15389 97290 21137

1/15/2014 1:50:45 PM 14527 97290 21137

1/15/2014 1:50:46 PM 15601 97290 21137

1/15/2014 1:50:47 PM 14850 97290 21137

1/15/2014 1:50:48 PM 16372 97290 21137

1/15/2014 1:50:49 PM 16303 97290 21137

1/15/2014 1:50:50 PM 16406 97290 21137

1/15/2014 1:50:51 PM 15651 97290 21137

1/15/2014 1:50:52 PM 14712 97290 21137

1/15/2014 1:50:53 PM 15498 97290 21137

1/15/2014 1:50:54 PM 16054 97290 21137

1/15/2014 1:50:55 PM 15173 97290 21137

1/15/2014 1:50:56 PM 16723 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:50:57 PM 15581 97290 21137

1/15/2014 1:50:58 PM 14155 97290 21137

1/15/2014 1:50:59 PM 14488 97290 21137

1/15/2014 1:51:00 PM 14392 97290 21137

1/15/2014 1:51:01 PM 14308 97290 21137

1/15/2014 1:51:02 PM 15967 97290 21137

1/15/2014 1:51:03 PM 16801 97290 21137

1/15/2014 1:51:04 PM 14820 97290 21137

1/15/2014 1:51:05 PM 14805 97290 21137

1/15/2014 1:51:06 PM 14381 97290 21137

1/15/2014 1:51:07 PM 12505 97290 21137

1/15/2014 1:51:08 PM 14406 97290 21137

1/15/2014 1:51:09 PM 14791 97290 21137

1/15/2014 1:51:10 PM 14077 97290 21137

1/15/2014 1:51:11 PM 13839 97290 21137

1/15/2014 1:51:12 PM 13780 97290 21137

1/15/2014 1:51:13 PM 13525 97290 21137

1/15/2014 1:51:14 PM 14211 97290 21137

1/15/2014 1:51:15 PM 15972 97290 21137

1/15/2014 1:51:16 PM 15303 97290 21137

1/15/2014 1:51:17 PM 15885 97290 21137

1/15/2014 1:51:18 PM 14861 97290 21137

1/15/2014 1:51:19 PM 16585 97290 21137

1/15/2014 1:51:20 PM 16806 97290 21137

1/15/2014 1:51:21 PM 17671 97290 21137

1/15/2014 1:51:22 PM 19417 97290 21137

1/15/2014 1:51:23 PM 18174 97290 21137

1/15/2014 1:51:24 PM 18973 97290 21137

1/15/2014 1:51:25 PM 18543 97290 21137

1/15/2014 1:51:26 PM 16395 97290 21137

1/15/2014 1:51:27 PM 16968 97290 21137

1/15/2014 1:51:28 PM 18012 97290 21137

1/15/2014 1:51:29 PM 19773 97290 21137

1/15/2014 1:51:30 PM 19403 97290 21137

1/15/2014 1:51:31 PM 19250 97290 21137

1/15/2014 1:51:32 PM 20142 97290 21137

1/15/2014 1:51:33 PM 18985 97290 21137

1/15/2014 1:51:34 PM 18096 97290 21137

1/15/2014 1:51:35 PM 19044 97290 21137

1/15/2014 1:51:36 PM 19071 97290 21137

1/15/2014 1:51:37 PM 20067 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:51:38 PM 19927 97290 21137

1/15/2014 1:51:39 PM 18781 97290 21137

1/15/2014 1:51:40 PM 18555 97290 21137

1/15/2014 1:51:41 PM 19908 97290 21137

1/15/2014 1:51:42 PM 18567 97290 21137

1/15/2014 1:51:43 PM 19762 97290 21137

1/15/2014 1:51:44 PM 19610 97290 21137

1/15/2014 1:51:45 PM 18522 97290 21137

1/15/2014 1:51:46 PM 18610 97290 21137

1/15/2014 1:51:47 PM 19082 97290 21137

1/15/2014 1:51:48 PM 18000 97290 21137

1/15/2014 1:51:49 PM 18180 97290 21137

1/15/2014 1:51:50 PM 18495 97290 21137

1/15/2014 1:51:51 PM 17643 97290 21137

1/15/2014 1:51:52 PM 19021 97290 21137

1/15/2014 1:51:53 PM 18315 97290 21137

1/15/2014 1:51:54 PM 19578 97290 21137

1/15/2014 1:51:55 PM 19024 97290 21137

1/15/2014 1:51:56 PM 19006 97290 21137

1/15/2014 1:51:57 PM 18251 97290 21137

1/15/2014 1:51:58 PM 17553 97290 21137

1/15/2014 1:51:59 PM 17438 97290 21137

1/15/2014 1:52:00 PM 17829 97290 21137

1/15/2014 1:52:01 PM 17837 97290 21137

1/15/2014 1:52:02 PM 18079 97290 21137

1/15/2014 1:52:03 PM 17119 97290 21137

1/15/2014 1:52:04 PM 18050 97290 21137

1/15/2014 1:52:05 PM 18102 97290 21137

1/15/2014 1:52:06 PM 17365 97290 21137

1/15/2014 1:52:07 PM 17691 97290 21137

1/15/2014 1:52:08 PM 16962 97290 21137

1/15/2014 1:52:09 PM 17230 97290 21137

1/15/2014 1:52:10 PM 15017 97290 21137

1/15/2014 1:52:11 PM 16084 97290 21137

1/15/2014 1:52:12 PM 15151 97290 21137

1/15/2014 1:52:13 PM 14077 97290 21137

1/15/2014 1:52:14 PM 13989 97290 21137

1/15/2014 1:52:15 PM 14237 97290 21137

1/15/2014 1:52:16 PM 15469 97290 21137

1/15/2014 1:52:17 PM 14517 97290 21137

1/15/2014 1:52:18 PM 15449 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:52:19 PM 16522 97290 21137

1/15/2014 1:52:20 PM 14780 97290 21137

1/15/2014 1:52:21 PM 15605 97290 21137

1/15/2014 1:52:22 PM 16351 97290 21137

1/15/2014 1:52:23 PM 15577 97290 21137

1/15/2014 1:52:24 PM 15114 97290 21137

1/15/2014 1:52:25 PM 15148 97290 21137

1/15/2014 1:52:26 PM 17017 97290 21137

1/15/2014 1:52:27 PM 14934 97290 21137

1/15/2014 1:52:28 PM 13603 97290 21137

1/15/2014 1:52:29 PM 15401 97290 21137

1/15/2014 1:52:30 PM 15760 97290 21137

1/15/2014 1:52:31 PM 15310 97290 21137

1/15/2014 1:52:32 PM 15257 97290 21137

1/15/2014 1:52:33 PM 14704 97290 21137

1/15/2014 1:52:34 PM 14776 97290 21137

1/15/2014 1:52:35 PM 16594 97290 21137

1/15/2014 1:52:36 PM 15548 97290 21137

1/15/2014 1:52:37 PM 14297 97290 21137

1/15/2014 1:52:38 PM 14014 97290 21137

1/15/2014 1:52:39 PM 14423 97290 21137

1/15/2014 1:52:40 PM 15006 97290 21137

1/15/2014 1:52:41 PM 15001 97290 21137

1/15/2014 1:52:42 PM 16020 97290 21137

1/15/2014 1:52:43 PM 16275 97290 21137

1/15/2014 1:52:44 PM 15768 97290 21137

1/15/2014 1:52:45 PM 15342 97290 21137

1/15/2014 1:52:46 PM 14635 97290 21137

1/15/2014 1:52:47 PM 15719 97290 21137

1/15/2014 1:52:48 PM 14579 97290 21137

1/15/2014 1:52:49 PM 14835 97290 21137

1/15/2014 1:52:50 PM 15498 97290 21137

1/15/2014 1:52:51 PM 15484 97290 21137

1/15/2014 1:52:52 PM 14461 97290 21137

1/15/2014 1:52:53 PM 14655 97290 21137

1/15/2014 1:52:54 PM 16653 97290 21137

1/15/2014 1:52:55 PM 15623 97290 21137

1/15/2014 1:52:56 PM 15096 97290 21137

1/15/2014 1:52:57 PM 15594 97290 21137

1/15/2014 1:52:58 PM 15598 97290 21137

1/15/2014 1:52:59 PM 15479 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:53:00 PM 16740 97290 21137

1/15/2014 1:53:01 PM 15915 97290 21137

1/15/2014 1:53:02 PM 16368 97290 21137

1/15/2014 1:53:03 PM 16302 97290 21137

1/15/2014 1:53:04 PM 16555 97290 21137

1/15/2014 1:53:05 PM 15209 97290 21137

1/15/2014 1:53:06 PM 14302 97290 21137

1/15/2014 1:53:07 PM 15725 97290 21137

1/15/2014 1:53:08 PM 15091 97290 21137

1/15/2014 1:53:09 PM 14932 97290 21137

1/15/2014 1:53:10 PM 13513 97290 21137

1/15/2014 1:53:11 PM 14928 97290 21137

1/15/2014 1:53:12 PM 16152 97290 21137

1/15/2014 1:53:13 PM 14868 97290 21137

1/15/2014 1:53:14 PM 13677 97290 21137

1/15/2014 1:53:15 PM 14189 97290 21137

1/15/2014 1:53:16 PM 14617 97290 21137

1/15/2014 1:53:17 PM 16314 97290 21137

1/15/2014 1:53:18 PM 17458 97290 21137

1/15/2014 1:53:19 PM 16394 97290 21137

1/15/2014 1:53:20 PM 17328 97290 21137

1/15/2014 1:53:21 PM 18672 97290 21137

1/15/2014 1:53:22 PM 17718 97290 21137

1/15/2014 1:53:23 PM 18469 97290 21137

1/15/2014 1:53:24 PM 17217 97290 21137

1/15/2014 1:53:25 PM 18794 97290 21137

1/15/2014 1:53:26 PM 18168 97290 21137

1/15/2014 1:53:27 PM 16572 97290 21137

1/15/2014 1:53:28 PM 17823 97290 21137

1/15/2014 1:53:29 PM 19095 97290 21137

1/15/2014 1:53:30 PM 18663 97290 21137

1/15/2014 1:53:31 PM 19936 97290 21137

1/15/2014 1:53:32 PM 20584 97290 21137

1/15/2014 1:53:33 PM 19486 97290 21137

1/15/2014 1:53:34 PM 19991 97290 21137

1/15/2014 1:53:35 PM 19128 97290 21137

1/15/2014 1:53:36 PM 20892 97290 21137

1/15/2014 1:53:37 PM 20163 97290 21137

1/15/2014 1:53:38 PM 19920 97290 21137

1/15/2014 1:53:39 PM 18810 97290 21137

1/15/2014 1:53:40 PM 17272 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:53:41 PM 16618 97290 21137

1/15/2014 1:53:42 PM 19274 97290 21137

1/15/2014 1:53:43 PM 18858 97290 21137

1/15/2014 1:53:44 PM 19474 97290 21137

1/15/2014 1:53:45 PM 20198 97290 21137

1/15/2014 1:53:46 PM 19659 97290 21137

1/15/2014 1:53:47 PM 18565 97290 21137

1/15/2014 1:53:48 PM 18561 97290 21137

1/15/2014 1:53:49 PM 18290 97290 21137

1/15/2014 1:53:50 PM 18162 97290 21137

1/15/2014 1:53:51 PM 17380 97290 21137

1/15/2014 1:53:52 PM 17965 97290 21137

1/15/2014 1:53:53 PM 17601 97290 21137

1/15/2014 1:53:54 PM 17630 97290 21137

1/15/2014 1:53:55 PM 17847 97290 21137

1/15/2014 1:53:56 PM 20182 97290 21137

1/15/2014 1:53:57 PM 17285 97290 21137

1/15/2014 1:53:58 PM 18061 97290 21137

1/15/2014 1:53:59 PM 17445 97290 21137

1/15/2014 1:54:00 PM 15881 97290 21137

1/15/2014 1:54:01 PM 16810 97290 21137

1/15/2014 1:54:02 PM 17702 97290 21137

1/15/2014 1:54:03 PM 17295 97290 21137

1/15/2014 1:54:04 PM 17433 97290 21137

1/15/2014 1:54:05 PM 16478 97290 21137

1/15/2014 1:54:06 PM 15609 97290 21137

1/15/2014 1:54:07 PM 15092 97290 21137

1/15/2014 1:54:08 PM 15293 97290 21137

1/15/2014 1:54:09 PM 16603 97290 21137

1/15/2014 1:54:10 PM 15161 97290 21137

1/15/2014 1:54:11 PM 14710 97290 21137

1/15/2014 1:54:12 PM 13667 97290 21137

1/15/2014 1:54:13 PM 14636 97290 21137

1/15/2014 1:54:14 PM 14519 97290 21137

1/15/2014 1:54:15 PM 16230 97290 21137

1/15/2014 1:54:16 PM 15127 97290 21137

1/15/2014 1:54:17 PM 14251 97290 21137

1/15/2014 1:54:18 PM 15112 97290 21137

1/15/2014 1:54:19 PM 15268 97290 21137

1/15/2014 1:54:20 PM 14707 97290 21137

1/15/2014 1:54:21 PM 13426 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:54:22 PM 14366 97290 21137

1/15/2014 1:54:23 PM 13761 97290 21137

1/15/2014 1:54:24 PM 14840 97290 21137

1/15/2014 1:54:25 PM 14390 97290 21137

1/15/2014 1:54:26 PM 15177 97290 21137

1/15/2014 1:54:27 PM 14144 97290 21137

1/15/2014 1:54:28 PM 14756 97290 21137

1/15/2014 1:54:29 PM 17039 97290 21137

1/15/2014 1:54:30 PM 16229 97290 21137

1/15/2014 1:54:31 PM 15187 97290 21137

1/15/2014 1:54:32 PM 15676 97290 21137

1/15/2014 1:54:33 PM 16459 97290 21137

1/15/2014 1:54:34 PM 16084 97290 21137

1/15/2014 1:54:35 PM 16141 97290 21137

1/15/2014 1:54:36 PM 15435 97290 21137

1/15/2014 1:54:37 PM 15498 97290 21137

1/15/2014 1:54:38 PM 14554 97290 21137

1/15/2014 1:54:39 PM 13718 97290 21137

1/15/2014 1:54:40 PM 14739 97290 21137

1/15/2014 1:54:41 PM 15235 97290 21137

1/15/2014 1:54:42 PM 14098 97290 21137

1/15/2014 1:54:43 PM 15674 97290 21137

1/15/2014 1:54:44 PM 15018 97290 21137

1/15/2014 1:54:45 PM 14854 97290 21137

1/15/2014 1:54:46 PM 14903 97290 21137

1/15/2014 1:54:47 PM 14646 97290 21137

1/15/2014 1:54:48 PM 16621 97290 21137

1/15/2014 1:54:49 PM 15015 97290 21137

1/15/2014 1:54:50 PM 15873 97290 21137

1/15/2014 1:54:51 PM 14918 97290 21137

1/15/2014 1:54:52 PM 14319 97290 21137

1/15/2014 1:54:53 PM 15100 97290 21137

1/15/2014 1:54:54 PM 14215 97290 21137

1/15/2014 1:54:55 PM 14713 97290 21137

1/15/2014 1:54:56 PM 14148 97290 21137

1/15/2014 1:54:57 PM 14217 97290 21137

1/15/2014 1:54:58 PM 13214 97290 21137

1/15/2014 1:54:59 PM 13953 97290 21137

1/15/2014 1:55:00 PM 14378 97290 21137

1/15/2014 1:55:01 PM 16704 97290 21137

1/15/2014 1:55:02 PM 16566 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:55:03 PM 15571 97290 21137

1/15/2014 1:55:04 PM 14092 97290 21137

1/15/2014 1:55:05 PM 14023 97290 21137

1/15/2014 1:55:06 PM 13826 97290 21137

1/15/2014 1:55:07 PM 15276 97290 21137

1/15/2014 1:55:08 PM 14169 97290 21137

1/15/2014 1:55:09 PM 13922 97290 21137

1/15/2014 1:55:10 PM 14580 97290 21137

1/15/2014 1:55:11 PM 14475 97290 21137

1/15/2014 1:55:12 PM 16158 97290 21137

1/15/2014 1:55:13 PM 16939 97290 21137

1/15/2014 1:55:14 PM 17315 97290 21137

1/15/2014 1:55:15 PM 17198 97290 21137

1/15/2014 1:55:16 PM 17829 97290 21137

1/15/2014 1:55:17 PM 17417 97290 21137

1/15/2014 1:55:18 PM 18244 97290 21137

1/15/2014 1:55:19 PM 17911 97290 21137

1/15/2014 1:55:20 PM 17287 97290 21137

1/15/2014 1:55:21 PM 17072 97290 21137

1/15/2014 1:55:22 PM 18638 97290 21137

1/15/2014 1:55:23 PM 17469 97290 21137

1/15/2014 1:55:24 PM 18287 97290 21137

1/15/2014 1:55:25 PM 20351 97290 21137

1/15/2014 1:55:26 PM 18888 97290 21137

1/15/2014 1:55:27 PM 18252 97290 21137

1/15/2014 1:55:28 PM 17763 97290 21137

1/15/2014 1:55:29 PM 19980 97290 21137

1/15/2014 1:55:30 PM 19725 97290 21137

1/15/2014 1:55:31 PM 18611 97290 21137

1/15/2014 1:55:32 PM 19383 97290 21137

1/15/2014 1:55:33 PM 18225 97290 21137

1/15/2014 1:55:34 PM 17786 97290 21137

1/15/2014 1:55:35 PM 19566 97290 21137

1/15/2014 1:55:36 PM 17911 97290 21137

1/15/2014 1:55:37 PM 18247 97290 21137

1/15/2014 1:55:38 PM 17612 97290 21137

1/15/2014 1:55:39 PM 16043 97290 21137

1/15/2014 1:55:40 PM 15050 97290 21137

1/15/2014 1:55:41 PM 15312 97290 21137

1/15/2014 1:55:42 PM 16428 97290 21137

1/15/2014 1:55:43 PM 14337 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:55:44 PM 14204 97290 21137

1/15/2014 1:55:45 PM 13751 97290 21137

1/15/2014 1:55:46 PM 13997 97290 21137

1/15/2014 1:55:47 PM 13549 97290 21137

1/15/2014 1:55:48 PM 14277 97290 21137

1/15/2014 1:55:49 PM 14219 97290 21137

1/15/2014 1:55:50 PM 14745 97290 21137

1/15/2014 1:55:51 PM 15566 97290 21137

1/15/2014 1:55:52 PM 14901 97290 21137

1/15/2014 1:55:53 PM 16685 97290 21137

1/15/2014 1:55:54 PM 14941 97290 21137

1/15/2014 1:55:55 PM 16395 97290 21137

1/15/2014 1:55:56 PM 16338 97290 21137

1/15/2014 1:55:57 PM 14824 97290 21137

1/15/2014 1:55:58 PM 15556 97290 21137

1/15/2014 1:55:59 PM 16429 97290 21137

1/15/2014 1:56:00 PM 15627 97290 21137

1/15/2014 1:56:01 PM 14557 97290 21137

1/15/2014 1:56:02 PM 14709 97290 21137

1/15/2014 1:56:03 PM 15527 97290 21137

1/15/2014 1:56:04 PM 14861 97290 21137

1/15/2014 1:56:05 PM 16045 97290 21137

1/15/2014 1:56:06 PM 16161 97290 21137

1/15/2014 1:56:07 PM 15560 97290 21137

1/15/2014 1:56:08 PM 15530 97290 21137

1/15/2014 1:56:09 PM 14365 97290 21137

1/15/2014 1:56:10 PM 15400 97290 21137

1/15/2014 1:56:11 PM 15280 97290 21137

1/15/2014 1:56:12 PM 14890 97290 21137

1/15/2014 1:56:13 PM 14792 97290 21137

1/15/2014 1:56:14 PM 13448 97290 21137

1/15/2014 1:56:15 PM 14942 97290 21137

1/15/2014 1:56:16 PM 14535 97290 21137

1/15/2014 1:56:17 PM 15513 97290 21137

1/15/2014 1:56:18 PM 15668 97290 21137

1/15/2014 1:56:19 PM 16007 97290 21137

1/15/2014 1:56:20 PM 15401 97290 21137

1/15/2014 1:56:21 PM 15760 97290 21137

1/15/2014 1:56:22 PM 14830 97290 21137

1/15/2014 1:56:23 PM 15077 97290 21137

1/15/2014 1:56:24 PM 15109 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:56:25 PM 14307 97290 21137

1/15/2014 1:56:26 PM 14077 97290 21137

1/15/2014 1:56:27 PM 14889 97290 21137

1/15/2014 1:56:28 PM 16262 97290 21137

1/15/2014 1:56:29 PM 14865 97290 21137

1/15/2014 1:56:30 PM 16646 97290 21137

1/15/2014 1:56:31 PM 17031 97290 21137

1/15/2014 1:56:32 PM 16528 97290 21137

1/15/2014 1:56:33 PM 16792 97290 21137

1/15/2014 1:56:34 PM 15118 97290 21137

1/15/2014 1:56:35 PM 13799 97290 21137

1/15/2014 1:56:36 PM 14160 97290 21137

1/15/2014 1:56:37 PM 15360 97290 21137

1/15/2014 1:56:38 PM 14940 97290 21137

1/15/2014 1:56:39 PM 13635 97290 21137

1/15/2014 1:56:40 PM 16548 97290 21137

1/15/2014 1:56:41 PM 16497 97290 21137

1/15/2014 1:56:42 PM 17024 97290 21137

1/15/2014 1:56:43 PM 16706 97290 21137

1/15/2014 1:56:44 PM 16536 97290 21137

1/15/2014 1:56:45 PM 17544 97290 21137

1/15/2014 1:56:46 PM 18246 97290 21137

1/15/2014 1:56:47 PM 18781 97290 21137

1/15/2014 1:56:48 PM 19005 97290 21137

1/15/2014 1:56:49 PM 17531 97290 21137

1/15/2014 1:56:50 PM 17103 97290 21137

1/15/2014 1:56:51 PM 15945 97290 21137

1/15/2014 1:56:52 PM 18356 97290 21137

1/15/2014 1:56:53 PM 17249 97290 21137

1/15/2014 1:56:54 PM 17752 97290 21137

1/15/2014 1:56:55 PM 16558 97290 21137

1/15/2014 1:56:56 PM 16319 97290 21137

1/15/2014 1:56:57 PM 14430 97290 21137

1/15/2014 1:56:58 PM 15037 97290 21137

1/15/2014 1:56:59 PM 13329 97290 21137

1/15/2014 1:57:00 PM 13442 97290 21137

1/15/2014 1:57:01 PM 14040 97290 21137

1/15/2014 1:57:02 PM 15120 97290 21137

1/15/2014 1:57:03 PM 13350 97290 21137

1/15/2014 1:57:04 PM 13567 97290 21137

1/15/2014 1:57:05 PM 14612 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:57:06 PM 15773 97290 21137

1/15/2014 1:57:07 PM 14353 97290 21137

1/15/2014 1:57:08 PM 14988 97290 21137

1/15/2014 1:57:09 PM 13407 97290 21137

1/15/2014 1:57:10 PM 14151 97290 21137

1/15/2014 1:57:11 PM 13918 97290 21137

1/15/2014 1:57:12 PM 14879 97290 21137

1/15/2014 1:57:13 PM 14040 97290 21137

1/15/2014 1:57:14 PM 14070 97290 21137

1/15/2014 1:57:15 PM 15157 97290 21137

1/15/2014 1:57:16 PM 13809 97290 21137

1/15/2014 1:57:17 PM 15092 97290 21137

1/15/2014 1:57:18 PM 14783 97290 21137

1/15/2014 1:57:19 PM 16595 97290 21137

1/15/2014 1:57:20 PM 15459 97290 21137

1/15/2014 1:57:21 PM 14574 97290 21137

1/15/2014 1:57:22 PM 14533 97290 21137

1/15/2014 1:57:23 PM 14913 97290 21137

1/15/2014 1:57:24 PM 14708 97290 21137

1/15/2014 1:57:25 PM 14957 97290 21137

1/15/2014 1:57:26 PM 14779 97290 21137

1/15/2014 1:57:27 PM 14974 97290 21137

1/15/2014 1:57:28 PM 15413 97290 21137

1/15/2014 1:57:29 PM 15253 97290 21137

1/15/2014 1:57:30 PM 15513 97290 21137

1/15/2014 1:57:31 PM 14258 97290 21137

1/15/2014 1:57:32 PM 16734 97290 21137

1/15/2014 1:57:33 PM 16483 97290 21137

1/15/2014 1:57:34 PM 15281 97290 21137

1/15/2014 1:57:35 PM 16030 97290 21137

1/15/2014 1:57:36 PM 14447 97290 21137

1/15/2014 1:57:37 PM 13451 97290 21137

1/15/2014 1:57:38 PM 13173 97290 21137

1/15/2014 1:57:39 PM 15293 97290 21137

1/15/2014 1:57:40 PM 14113 97290 21137

1/15/2014 1:57:41 PM 15528 97290 21137

1/15/2014 1:57:42 PM 15432 97290 21137

1/15/2014 1:57:43 PM 14298 97290 21137

1/15/2014 1:57:44 PM 17884 97290 21137

1/15/2014 1:57:45 PM 15931 97290 21137

1/15/2014 1:57:46 PM 17092 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:57:47 PM 14533 97290 21137

1/15/2014 1:57:48 PM 15633 97290 21137

1/15/2014 1:57:49 PM 15848 97290 21137

1/15/2014 1:57:50 PM 14912 97290 21137

1/15/2014 1:57:51 PM 14408 97290 21137

1/15/2014 1:57:52 PM 14462 97290 21137

1/15/2014 1:57:53 PM 14715 97290 21137

1/15/2014 1:57:54 PM 15588 97290 21137

1/15/2014 1:57:55 PM 15687 97290 21137

1/15/2014 1:57:56 PM 15622 97290 21137

1/15/2014 1:57:57 PM 16355 97290 21137

1/15/2014 1:57:58 PM 17918 97290 21137

1/15/2014 1:57:59 PM 18009 97290 21137

1/15/2014 1:58:00 PM 17882 97290 21137

1/15/2014 1:58:01 PM 17520 97290 21137

1/15/2014 1:58:02 PM 17520 97290 21137

1/15/2014 1:58:03 PM 16020 97290 21137

1/15/2014 1:58:04 PM 16515 97290 21137

1/15/2014 1:58:05 PM 13278 97290 21137

1/15/2014 1:58:06 PM 13369 97290 21137

1/15/2014 1:58:07 PM 14772 97290 21137

1/15/2014 1:58:08 PM 13833 97290 21137

1/15/2014 1:58:09 PM 15128 97290 21137

1/15/2014 1:58:10 PM 15032 97290 21137

1/15/2014 1:58:11 PM 14438 97290 21137

1/15/2014 1:58:12 PM 14679 97290 21137

1/15/2014 1:58:13 PM 14620 97290 21137

1/15/2014 1:58:14 PM 14005 97290 21137

1/15/2014 1:58:15 PM 14151 97290 21137

1/15/2014 1:58:16 PM 14187 97290 21137

1/15/2014 1:58:17 PM 12967 97290 21137

1/15/2014 1:58:18 PM 14701 97290 21137

1/15/2014 1:58:19 PM 14835 97290 21137

1/15/2014 1:58:20 PM 15138 97290 21137

1/15/2014 1:58:21 PM 14374 97290 21137

1/15/2014 1:58:22 PM 14333 97290 21137

1/15/2014 1:58:23 PM 14443 97290 21137

1/15/2014 1:58:24 PM 15071 97290 21137

1/15/2014 1:58:25 PM 15287 97290 21137

1/15/2014 1:58:26 PM 16121 97290 21137

1/15/2014 1:58:27 PM 15100 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:58:28 PM 14215 97290 21137

1/15/2014 1:58:29 PM 14983 97290 21137

1/15/2014 1:58:30 PM 14006 97290 21137

1/15/2014 1:58:31 PM 15951 97290 21137

1/15/2014 1:58:32 PM 15477 97290 21137

1/15/2014 1:58:33 PM 14519 97290 21137

1/15/2014 1:58:34 PM 15030 97290 21137

1/15/2014 1:58:35 PM 16627 97290 21137

1/15/2014 1:58:36 PM 15196 97290 21137

1/15/2014 1:58:37 PM 14869 97290 21137

1/15/2014 1:58:38 PM 14037 97290 21137

1/15/2014 1:58:39 PM 14759 97290 21137

1/15/2014 1:58:40 PM 14850 97290 21137

1/15/2014 1:58:41 PM 13822 97290 21137

1/15/2014 1:58:42 PM 15275 97290 21137

1/15/2014 1:58:43 PM 14768 97290 21137

1/15/2014 1:58:44 PM 14162 97290 21137

1/15/2014 1:58:45 PM 13620 97290 21137

1/15/2014 1:58:46 PM 14715 97290 21137

1/15/2014 1:58:47 PM 14958 97290 21137

1/15/2014 1:58:48 PM 14899 97290 21137

1/15/2014 1:58:49 PM 14585 97290 21137

1/15/2014 1:58:50 PM 14326 97290 21137

1/15/2014 1:58:51 PM 13091 97290 21137

1/15/2014 1:58:52 PM 15273 97290 21137

1/15/2014 1:58:53 PM 15368 97290 21137

1/15/2014 1:58:54 PM 14462 97290 21137

1/15/2014 1:58:55 PM 15075 97290 21137

1/15/2014 1:58:56 PM 13968 97290 21137

1/15/2014 1:58:57 PM 14244 97290 21137

1/15/2014 1:58:58 PM 13735 97290 21137

1/15/2014 1:58:59 PM 13874 97290 21137

1/15/2014 1:59:00 PM 15918 97290 21137

1/15/2014 1:59:01 PM 16339 97290 21137

1/15/2014 1:59:02 PM 15754 97290 21137

1/15/2014 1:59:03 PM 15608 97290 21137

1/15/2014 1:59:04 PM 14672 97290 21137

1/15/2014 1:59:05 PM 14918 97290 21137

1/15/2014 1:59:06 PM 14859 97290 21137

1/15/2014 1:59:07 PM 15385 97290 21137

1/15/2014 1:59:08 PM 15456 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:59:09 PM 16014 97290 21137

1/15/2014 1:59:10 PM 16153 97290 21137

1/15/2014 1:59:11 PM 16458 97290 21137

1/15/2014 1:59:12 PM 16174 97290 21137

1/15/2014 1:59:13 PM 14843 97290 21137

1/15/2014 1:59:14 PM 14781 97290 21137

1/15/2014 1:59:15 PM 14405 97290 21137

1/15/2014 1:59:16 PM 15511 97290 21137

1/15/2014 1:59:17 PM 15967 97290 21137

1/15/2014 1:59:18 PM 16022 97290 21137

1/15/2014 1:59:19 PM 14205 97290 21137

1/15/2014 1:59:20 PM 14411 97290 21137

1/15/2014 1:59:21 PM 15423 97290 21137

1/15/2014 1:59:22 PM 15375 97290 21137

1/15/2014 1:59:23 PM 13953 97290 21137

1/15/2014 1:59:24 PM 15248 97290 21137

1/15/2014 1:59:25 PM 15932 97290 21137

1/15/2014 1:59:26 PM 16223 97290 21137

1/15/2014 1:59:27 PM 14675 97290 21137

1/15/2014 1:59:28 PM 12969 97290 21137

1/15/2014 1:59:29 PM 14462 97290 21137

1/15/2014 1:59:30 PM 13185 97290 21137

1/15/2014 1:59:31 PM 15116 97290 21137

1/15/2014 1:59:32 PM 16199 97290 21137

1/15/2014 1:59:33 PM 14820 97290 21137

1/15/2014 1:59:34 PM 15135 97290 21137

1/15/2014 1:59:35 PM 14853 97290 21137

1/15/2014 1:59:36 PM 13973 97290 21137

1/15/2014 1:59:37 PM 14683 97290 21137

1/15/2014 1:59:38 PM 13931 97290 21137

1/15/2014 1:59:39 PM 16262 97290 21137

1/15/2014 1:59:40 PM 14925 97290 21137

1/15/2014 1:59:41 PM 14921 97290 21137

1/15/2014 1:59:42 PM 16390 97290 21137

1/15/2014 1:59:43 PM 17087 97290 21137

1/15/2014 1:59:44 PM 15581 97290 21137

1/15/2014 1:59:45 PM 14305 97290 21137

1/15/2014 1:59:46 PM 14916 97290 21137

1/15/2014 1:59:47 PM 16749 97290 21137

1/15/2014 1:59:48 PM 15227 97290 21137

1/15/2014 1:59:49 PM 14486 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 1:59:50 PM 15141 97290 21137

1/15/2014 1:59:51 PM 15905 97290 21137

1/15/2014 1:59:52 PM 15346 97290 21137

1/15/2014 1:59:53 PM 15776 97290 21137

1/15/2014 1:59:54 PM 15494 97290 21137

1/15/2014 1:59:55 PM 16263 97290 21137

1/15/2014 1:59:56 PM 16725 97290 21137

1/15/2014 1:59:57 PM 15071 97290 21137

1/15/2014 2:00:07 PM 15800 97290 21137

1/15/2014 2:00:08 PM 15650 97290 21137

1/15/2014 2:00:09 PM 16242 97290 21137

1/15/2014 2:00:10 PM 15520 97290 21137

1/15/2014 2:00:11 PM 14650 97290 21137

1/15/2014 2:00:12 PM 15422 97290 21137

1/15/2014 2:00:13 PM 16185 97290 21137

1/15/2014 2:00:14 PM 14816 97290 21137

1/15/2014 2:00:15 PM 15344 97290 21137

1/15/2014 2:00:16 PM 15206 97290 21137

1/15/2014 2:00:17 PM 14391 97290 21137

1/15/2014 2:00:18 PM 15057 97290 21137

1/15/2014 2:00:19 PM 14084 97290 21137

1/15/2014 2:00:20 PM 14441 97290 21137

1/15/2014 2:00:21 PM 14770 97290 21137

1/15/2014 2:00:22 PM 14642 97290 21137

1/15/2014 2:00:23 PM 15960 97290 21137

1/15/2014 2:00:24 PM 14760 97290 21137

1/15/2014 2:00:25 PM 14400 97290 21137

1/15/2014 2:00:26 PM 16110 97290 21137

1/15/2014 2:00:27 PM 14137 97290 21137

1/15/2014 2:00:28 PM 15444 97290 21137

1/15/2014 2:00:29 PM 14811 97290 21137

1/15/2014 2:00:30 PM 15792 97290 21137

1/15/2014 2:00:31 PM 14616 97290 21137

1/15/2014 2:00:32 PM 15072 97290 21137

1/15/2014 2:00:33 PM 14748 97290 21137

1/15/2014 2:00:34 PM 14517 97290 21137

1/15/2014 2:00:35 PM 14429 97290 21137

1/15/2014 2:00:36 PM 13597 97290 21137

1/15/2014 2:00:37 PM 15699 97290 21137

1/15/2014 2:00:38 PM 16974 97290 21137

1/15/2014 2:00:39 PM 18103 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 2:00:40 PM 16526 97290 21137

1/15/2014 2:00:41 PM 16641 97290 21137

1/15/2014 2:00:42 PM 17210 97290 21137

1/15/2014 2:00:43 PM 14322 97290 21137

1/15/2014 2:00:44 PM 14980 97290 21137

1/15/2014 2:00:45 PM 13465 97290 21137

1/15/2014 2:00:46 PM 15096 97290 21137

1/15/2014 2:00:47 PM 15924 97290 21137

1/15/2014 2:00:48 PM 16581 97290 21137

1/15/2014 2:00:49 PM 14405 97290 21137

1/15/2014 2:00:50 PM 15541 97290 21137

1/15/2014 2:00:51 PM 15675 97290 21137

1/15/2014 2:00:52 PM 13518 97290 21137

1/15/2014 2:00:53 PM 14719 97290 21137

1/15/2014 2:00:54 PM 15380 97290 21137

1/15/2014 2:00:55 PM 14585 97290 21137

1/15/2014 2:00:56 PM 14206 97290 21137

1/15/2014 2:00:57 PM 14381 97290 21137

1/15/2014 2:00:58 PM 16015 97290 21137

1/15/2014 2:00:59 PM 15854 97290 21137

1/15/2014 2:01:00 PM 16473 97290 21137

1/15/2014 2:01:01 PM 16688 97290 21137

1/15/2014 2:01:02 PM 14582 97290 21137

1/15/2014 2:01:03 PM 15255 97290 21137

1/15/2014 2:01:04 PM 15003 97290 21137

1/15/2014 2:01:05 PM 14251 97290 21137

1/15/2014 2:01:06 PM 15442 97290 21137

1/15/2014 2:01:07 PM 15560 97290 21137

1/15/2014 2:01:08 PM 15740 97290 21137

1/15/2014 2:01:09 PM 17555 97290 21137

1/15/2014 2:01:10 PM 15158 97290 21137

1/15/2014 2:01:11 PM 15639 97290 21137

1/15/2014 2:01:12 PM 14860 97290 21137

1/15/2014 2:01:13 PM 16225 97290 21137

1/15/2014 2:01:14 PM 15036 97290 21137

1/15/2014 2:01:15 PM 14499 97290 21137

1/15/2014 2:01:16 PM 15024 97290 21137

1/15/2014 2:01:17 PM 14766 97290 21137

1/15/2014 2:01:51 PM 14851 97290 21137

1/15/2014 2:01:52 PM 15562 97290 21137

1/15/2014 2:01:53 PM 15350 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 2:01:54 PM 15267 97290 21137

1/15/2014 2:01:55 PM 14707 97290 21137

1/15/2014 2:01:56 PM 14806 97290 21137

1/15/2014 2:01:57 PM 14081 97290 21137

1/15/2014 2:01:58 PM 14470 97290 21137

1/15/2014 2:01:59 PM 14957 97290 21137

1/15/2014 2:02:00 PM 13429 97290 21137

1/15/2014 2:02:01 PM 14577 97290 21137

1/15/2014 2:02:02 PM 16544 97290 21137

1/15/2014 2:02:03 PM 14876 97290 21137

1/15/2014 2:02:04 PM 15899 97290 21137

1/15/2014 2:02:05 PM 16094 97290 21137

1/15/2014 2:02:06 PM 14853 97290 21137

1/15/2014 2:02:07 PM 14513 97290 21137

1/15/2014 2:02:08 PM 16618 97290 21137

1/15/2014 2:02:09 PM 14474 97290 21137

1/15/2014 2:02:10 PM 15918 97290 21137

1/15/2014 2:02:11 PM 14539 97290 21137

1/15/2014 2:02:12 PM 14074 97290 21137

1/15/2014 2:02:13 PM 15278 97290 21137

1/15/2014 2:02:14 PM 16059 97290 21137

1/15/2014 2:02:15 PM 15409 97290 21137

1/15/2014 2:02:16 PM 15891 97290 21137

1/15/2014 2:02:17 PM 15312 97290 21137

1/15/2014 2:02:18 PM 14988 97290 21137

1/15/2014 2:02:19 PM 15714 97290 21137

1/15/2014 2:02:20 PM 16289 97290 21137

1/15/2014 2:02:21 PM 15382 97290 21137

1/15/2014 2:02:22 PM 15215 97290 21137

1/15/2014 2:02:23 PM 14633 97290 21137

1/15/2014 2:02:24 PM 16138 97290 21137

1/15/2014 2:02:25 PM 16034 97290 21137

1/15/2014 2:02:26 PM 14928 97290 21137

1/15/2014 2:02:27 PM 14412 97290 21137

1/15/2014 2:02:28 PM 15303 97290 21137

1/15/2014 2:02:29 PM 13725 97290 21137

1/15/2014 2:02:30 PM 14921 97290 21137

1/15/2014 2:02:31 PM 16300 97290 21137

1/15/2014 2:02:32 PM 15505 97290 21137

1/15/2014 2:02:33 PM 14976 97290 21137

1/15/2014 2:02:34 PM 13554 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 2:02:35 PM 13858 97290 21137

1/15/2014 2:02:36 PM 14354 97290 21137

1/15/2014 2:02:37 PM 15378 97290 21137

1/15/2014 2:02:38 PM 15694 97290 21137

1/15/2014 2:02:39 PM 15563 97290 21137

1/15/2014 2:02:40 PM 13491 97290 21137

1/15/2014 2:02:41 PM 14742 97290 21137

1/15/2014 2:02:42 PM 16795 97290 21137

1/15/2014 2:02:43 PM 14609 97290 21137

1/15/2014 2:02:44 PM 16072 97290 21137

1/15/2014 2:02:45 PM 15028 97290 21137

1/15/2014 2:02:46 PM 16597 97290 21137

1/15/2014 2:02:47 PM 15699 97290 21137

1/15/2014 2:02:48 PM 15564 97290 21137

1/15/2014 2:02:49 PM 16521 97290 21137

1/15/2014 2:02:50 PM 18740 97290 21137

1/15/2014 2:02:51 PM 19115 97290 21137

1/15/2014 2:02:52 PM 17198 97290 21137

1/15/2014 2:02:53 PM 17169 97290 21137

1/15/2014 2:02:54 PM 18242 97290 21137

1/15/2014 2:02:55 PM 19770 97290 21137

1/15/2014 2:02:56 PM 21202 97290 21137

1/15/2014 2:02:57 PM 17930 97290 21137

1/15/2014 2:02:58 PM 18012 97290 21137

1/15/2014 2:02:59 PM 18933 97290 21137

1/15/2014 2:03:00 PM 19733 97290 21137

1/15/2014 2:03:01 PM 17743 97290 21137

1/15/2014 2:03:02 PM 18146 97290 21137

1/15/2014 2:03:03 PM 18336 97290 21137

1/15/2014 2:03:04 PM 16854 97290 21137

1/15/2014 2:03:05 PM 17143 97290 21137

1/15/2014 2:03:06 PM 16136 97290 21137

1/15/2014 2:03:07 PM 17174 97290 21137

1/15/2014 2:03:08 PM 17313 97290 21137

1/15/2014 2:03:09 PM 17108 97290 21137

1/15/2014 2:03:10 PM 17927 97290 21137

1/15/2014 2:03:11 PM 17201 97290 21137

1/15/2014 2:03:12 PM 18010 97290 21137

1/15/2014 2:03:13 PM 18542 97290 21137

1/15/2014 2:03:14 PM 18945 97290 21137

1/15/2014 2:03:15 PM 17786 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 2:03:16 PM 17976 97290 21137

1/15/2014 2:03:17 PM 18444 97290 21137

1/15/2014 2:03:18 PM 17721 97290 21137

1/15/2014 2:03:19 PM 17360 97290 21137

1/15/2014 2:03:20 PM 17270 97290 21137

1/15/2014 2:03:21 PM 17607 97290 21137

1/15/2014 2:03:22 PM 16372 97290 21137

1/15/2014 2:03:23 PM 17083 97290 21137

1/15/2014 2:03:24 PM 16570 97290 21137

1/15/2014 2:03:25 PM 17762 97290 21137

1/15/2014 2:03:26 PM 18750 97290 21137

1/15/2014 2:03:27 PM 17527 97290 21137

1/15/2014 2:03:28 PM 18272 97290 21137

1/15/2014 2:03:29 PM 17678 97290 21137

1/15/2014 2:03:30 PM 17559 97290 21137

1/15/2014 2:03:31 PM 17320 97290 21137

1/15/2014 2:03:32 PM 17560 97290 21137

1/15/2014 2:03:33 PM 16450 97290 21137

1/15/2014 2:03:34 PM 19052 97290 21137

1/15/2014 2:03:35 PM 18563 97290 21137

1/15/2014 2:03:36 PM 17420 97290 21137

1/15/2014 2:03:37 PM 16535 97290 21137

1/15/2014 2:03:38 PM 16073 97290 21137

1/15/2014 2:03:39 PM 16348 97290 21137

1/15/2014 2:03:40 PM 16537 97290 21137

1/15/2014 2:03:41 PM 16914 97290 21137

1/15/2014 2:03:42 PM 13708 97290 21137

1/15/2014 2:03:43 PM 13597 97290 21137

1/15/2014 2:03:44 PM 15129 97290 21137

1/15/2014 2:03:45 PM 15722 97290 21137

1/15/2014 2:03:46 PM 15000 97290 21137

1/15/2014 2:03:47 PM 15000 97290 21137

1/15/2014 2:03:48 PM 14280 97290 21137

1/15/2014 2:03:49 PM 13530 97290 21137

1/15/2014 2:03:50 PM 14362 97290 21137

1/15/2014 2:03:51 PM 14390 97290 21137

1/15/2014 2:03:52 PM 16527 97290 21137

1/15/2014 2:03:53 PM 15112 97290 21137

1/15/2014 2:03:54 PM 14728 97290 21137

1/15/2014 2:03:55 PM 15382 97290 21137

1/15/2014 2:03:56 PM 16235 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 2:03:57 PM 17528 97290 21137

1/15/2014 2:03:58 PM 14492 97290 21137

1/15/2014 2:03:59 PM 12623 97290 21137

1/15/2014 2:04:00 PM 16025 97290 21137

1/15/2014 2:04:01 PM 15226 97290 21137

1/15/2014 2:04:02 PM 15506 97290 21137

1/15/2014 2:04:03 PM 15313 97290 21137

1/15/2014 2:04:04 PM 15609 97290 21137

1/15/2014 2:04:05 PM 14762 97290 21137

1/15/2014 2:04:06 PM 16170 97290 21137

1/15/2014 2:04:07 PM 14932 97290 21137

1/15/2014 2:04:08 PM 14773 97290 21137

1/15/2014 2:04:09 PM 14673 97290 21137

1/15/2014 2:04:10 PM 15278 97290 21137

1/15/2014 2:04:11 PM 16989 97290 21137

1/15/2014 2:04:12 PM 15767 97290 21137

1/15/2014 2:04:13 PM 14921 97290 21137

1/15/2014 2:04:14 PM 13690 97290 21137

1/15/2014 2:04:15 PM 13562 97290 21137

1/15/2014 2:04:16 PM 14670 97290 21137

1/15/2014 2:04:17 PM 16207 97290 21137

1/15/2014 2:04:18 PM 15452 97290 21137

1/15/2014 2:04:19 PM 15293 97290 21137

1/15/2014 2:04:20 PM 16753 97290 21137

1/15/2014 2:04:21 PM 15978 97290 21137

1/15/2014 2:04:22 PM 16264 97290 21137

1/15/2014 2:04:23 PM 15226 97290 21137

1/15/2014 2:04:24 PM 13706 97290 21137

1/15/2014 2:04:25 PM 13513 97290 21137

1/15/2014 2:04:26 PM 15144 97290 21137

1/15/2014 2:04:27 PM 14826 97290 21137

1/15/2014 2:04:28 PM 15166 97290 21137

1/15/2014 2:04:29 PM 15251 97290 21137

1/15/2014 2:04:30 PM 14133 97290 21137

1/15/2014 2:04:31 PM 15173 97290 21137

1/15/2014 2:04:32 PM 13753 97290 21137

1/15/2014 2:04:33 PM 14868 97290 21137

1/15/2014 2:04:34 PM 13947 97290 21137

1/15/2014 2:04:35 PM 14886 97290 21137

1/15/2014 2:04:36 PM 15061 97290 21137

1/15/2014 2:04:37 PM 14925 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/15/2014 2:04:38 PM 16091 97290 21137

1/15/2014 2:04:39 PM 17673 97290 21137

1/15/2014 2:04:40 PM 17168 97290 21137

1/15/2014 2:04:41 PM 17282 97290 21137

1/15/2014 2:04:42 PM 19140 97290 21137

1/15/2014 2:04:43 PM 17835 97290 21137

1/15/2014 2:04:44 PM 17568 97290 21137

1/15/2014 2:04:45 PM 18072 97290 21137

1/15/2014 2:04:46 PM 19818 97290 21137

1/15/2014 2:04:47 PM 18274 97290 21137

1/15/2014 2:04:48 PM 16088 97290 21137

1/15/2014 2:05:15 PM 20070 97290 21137

1/15/2014 2:05:16 PM 19747 97290 21137

1/15/2014 2:05:17 PM 20087 97290 21137

1/15/2014 2:05:18 PM 18281 97290 21137

1/15/2014 2:05:19 PM 18130 97290 21137

1/15/2014 2:05:20 PM 20372 97290 21137

1/15/2014 2:05:21 PM 19253 97290 21137

1/15/2014 2:05:22 PM 18133 97290 21137

1/15/2014 2:05:23 PM 19323 97290 21137

1/15/2014 2:05:24 PM 21000 97290 21137

1/15/2014 2:05:24 PM 20490 97290 21137

1/15/2014 2:05:24 PM 20242 97290 21137

1/15/2014 2:05:25 PM 20090 97290 21137

1/15/2014 2:05:26 PM 19542 97290 21137

1/15/2014 2:05:27 PM 19855 97290 21137

1/15/2014 2:05:30 PM 17654 97290 21137

1/16/2014 8:05:35 AM 17767 97290 21137

1/16/2014 8:05:36 AM 16532 97290 21137

1/16/2014 8:05:37 AM 16973 97290 21137

1/16/2014 8:05:38 AM 16513 97290 21137

1/16/2014 8:05:39 AM 17508 97290 21137

1/16/2014 8:05:40 AM 14157 97290 21137

1/16/2014 8:05:41 AM 16109 97290 21137

1/16/2014 8:05:42 AM 16387 97290 21137

1/16/2014 8:05:43 AM 16726 97290 21137

1/16/2014 8:05:44 AM 17171 97290 21137

1/16/2014 8:05:45 AM 15753 97290 21137

1/16/2014 8:05:46 AM 17018 97290 21137

1/16/2014 8:05:47 AM 16764 97290 21137

1/16/2014 8:05:48 AM 19131 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:05:49 AM 18222 97290 21137

1/16/2014 8:05:50 AM 17875 97290 21137

1/16/2014 8:05:57 AM 17019 97290 21137

1/16/2014 8:05:58 AM 14455 97290 21137

1/16/2014 8:05:59 AM 15433 97290 21137

1/16/2014 8:06:00 AM 17748 97290 21137

1/16/2014 8:06:01 AM 16917 97290 21137

1/16/2014 8:06:02 AM 17009 97290 21137

1/16/2014 8:06:03 AM 17902 97290 21137

1/16/2014 8:06:04 AM 18365 97290 21137

1/16/2014 8:06:05 AM 19981 97290 21137

1/16/2014 8:06:06 AM 20835 97290 21137

1/16/2014 8:06:07 AM 20508 97290 21137

1/16/2014 8:06:08 AM 19377 97290 21137

1/16/2014 8:06:09 AM 19394 97290 21137

1/16/2014 8:06:10 AM 18468 97290 21137

1/16/2014 8:06:11 AM 19707 97290 21137

1/16/2014 8:06:12 AM 20496 97290 21137

1/16/2014 8:06:13 AM 18864 97290 21137

1/16/2014 8:06:14 AM 18756 97290 21137

1/16/2014 8:06:15 AM 17139 97290 21137

1/16/2014 8:06:16 AM 17334 97290 21137

1/16/2014 8:06:17 AM 16153 97290 21137

1/16/2014 8:06:18 AM 15678 97290 21137

1/16/2014 8:06:19 AM 16219 97290 21137

1/16/2014 8:06:20 AM 13414 97290 21137

1/16/2014 8:06:21 AM 14903 97290 21137

1/16/2014 8:06:22 AM 14046 97290 21137

1/16/2014 8:06:23 AM 14431 97290 21137

1/16/2014 8:06:24 AM 13987 97290 21137

1/16/2014 8:06:25 AM 17027 97290 21137

1/16/2014 8:06:26 AM 16766 97290 21137

1/16/2014 8:06:27 AM 16611 97290 21137

1/16/2014 8:06:28 AM 15673 97290 21137

1/16/2014 8:06:29 AM 15798 97290 21137

1/16/2014 8:06:30 AM 15229 97290 21137

1/16/2014 8:06:31 AM 16437 97290 21137

1/16/2014 8:06:32 AM 16079 97290 21137

1/16/2014 8:06:33 AM 15810 97290 21137

1/16/2014 8:06:34 AM 15232 97290 21137

1/16/2014 8:06:35 AM 15148 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:06:36 AM 15517 97290 21137

1/16/2014 8:06:37 AM 15729 97290 21137

1/16/2014 8:06:38 AM 15572 97290 21137

1/16/2014 8:06:39 AM 15263 97290 21137

1/16/2014 8:06:40 AM 16475 97290 21137

1/16/2014 8:06:41 AM 15609 97290 21137

1/16/2014 8:06:42 AM 16322 97290 21137

1/16/2014 8:06:43 AM 15930 97290 21137

1/16/2014 8:06:44 AM 15802 97290 21137

1/16/2014 8:06:45 AM 13970 97290 21137

1/16/2014 8:06:46 AM 14142 97290 21137

1/16/2014 8:06:47 AM 15295 97290 21137

1/16/2014 8:06:48 AM 16094 97290 21137

1/16/2014 8:06:49 AM 14853 97290 21137

1/16/2014 8:06:50 AM 13733 97290 21137

1/16/2014 8:06:51 AM 14713 97290 21137

1/16/2014 8:06:52 AM 14958 97290 21137

1/16/2014 8:06:53 AM 16189 97290 21137

1/16/2014 8:06:54 AM 16437 97290 21137

1/16/2014 8:06:55 AM 16409 97290 21137

1/16/2014 8:06:56 AM 15472 97290 21137

1/16/2014 8:06:57 AM 14908 97290 21137

1/16/2014 8:06:58 AM 15457 97290 21137

1/16/2014 8:06:59 AM 15624 97290 21137

1/16/2014 8:07:00 AM 15066 97290 21137

1/16/2014 8:07:01 AM 15916 97290 21137

1/16/2014 8:07:02 AM 13609 97290 21137

1/16/2014 8:07:03 AM 12822 97290 21137

1/16/2014 8:07:04 AM 12715 97290 21137

1/16/2014 8:07:05 AM 13829 97290 21137

1/16/2014 8:07:06 AM 13087 97290 21137

1/16/2014 8:07:07 AM 13951 97290 21137

1/16/2014 8:07:08 AM 14977 97290 21137

1/16/2014 8:07:09 AM 15204 97290 21137

1/16/2014 8:07:10 AM 14031 97290 21137

1/16/2014 8:07:11 AM 13977 97290 21137

1/16/2014 8:07:12 AM 15284 97290 21137

1/16/2014 8:07:13 AM 16781 97290 21137

1/16/2014 8:07:14 AM 15235 97290 21137

1/16/2014 8:07:15 AM 14758 97290 21137

1/16/2014 8:07:16 AM 14849 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:07:17 AM 14182 97290 21137

1/16/2014 8:07:18 AM 12785 97290 21137

1/16/2014 8:07:19 AM 14146 97290 21137

1/16/2014 8:07:20 AM 13616 97290 21137

1/16/2014 8:07:21 AM 15764 97290 21137

1/16/2014 8:07:22 AM 14381 97290 21137

1/16/2014 8:07:23 AM 13645 97290 21137

1/16/2014 8:07:24 AM 12741 97290 21137

1/16/2014 8:07:25 AM 13955 97290 21137

1/16/2014 8:07:26 AM 13598 97290 21137

1/16/2014 8:07:27 AM 14919 97290 21137

1/16/2014 8:07:28 AM 13240 97290 21137

1/16/2014 8:07:29 AM 14680 97290 21137

1/16/2014 8:07:30 AM 13960 97290 21137

1/16/2014 8:07:31 AM 14200 97290 21137

1/16/2014 8:07:32 AM 13180 97290 21137

1/16/2014 8:07:33 AM 14065 97290 21137

1/16/2014 8:07:34 AM 15306 97290 21137

1/16/2014 8:07:35 AM 13816 97290 21137

1/16/2014 8:07:36 AM 13804 97290 21137

1/16/2014 8:07:37 AM 13261 97290 21137

1/16/2014 8:07:38 AM 13425 97290 21137

1/16/2014 8:07:39 AM 12746 97290 21137

1/16/2014 8:07:40 AM 13476 97290 21137

1/16/2014 8:07:41 AM 14769 97290 21137

1/16/2014 8:07:42 AM 14672 97290 21137

1/16/2014 8:07:43 AM 15518 97290 21137

1/16/2014 8:07:44 AM 15669 97290 21137

1/16/2014 8:07:45 AM 14717 97290 21137

1/16/2014 8:07:46 AM 15019 97290 21137

1/16/2014 8:07:47 AM 14554 97290 21137

1/16/2014 8:07:48 AM 13508 97290 21137

1/16/2014 8:07:49 AM 13397 97290 21137

1/16/2014 8:07:50 AM 13819 97290 21137

1/16/2014 8:07:51 AM 14044 97290 21137

1/16/2014 8:07:52 AM 14221 97290 21137

1/16/2014 8:07:53 AM 14805 97290 21137

1/16/2014 8:07:54 AM 15551 97290 21137

1/16/2014 8:07:55 AM 14058 97290 21137

1/16/2014 8:07:56 AM 13744 97290 21137

1/16/2014 8:07:57 AM 14596 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:07:58 AM 15289 97290 21137

1/16/2014 8:07:59 AM 13362 97290 21137

1/16/2014 8:08:00 AM 15640 97290 21137

1/16/2014 8:08:01 AM 15250 97290 21137

1/16/2014 8:08:02 AM 15542 97290 21137

1/16/2014 8:08:03 AM 14565 97290 21137

1/16/2014 8:08:04 AM 13811 97290 21137

1/16/2014 8:08:05 AM 14703 97290 21137

1/16/2014 8:08:06 AM 13425 97290 21137

1/16/2014 8:08:07 AM 13526 97290 21137

1/16/2014 8:08:08 AM 13851 97290 21137

1/16/2014 8:08:09 AM 15583 97290 21137

1/16/2014 8:08:10 AM 13645 97290 21137

1/16/2014 8:08:11 AM 14781 97290 21137

1/16/2014 8:08:12 AM 14465 97290 21137

1/16/2014 8:08:13 AM 14296 97290 21137

1/16/2014 8:08:14 AM 14374 97290 21137

1/16/2014 8:08:15 AM 13283 97290 21137

1/16/2014 8:08:16 AM 14301 97290 21137

1/16/2014 8:08:17 AM 15485 97290 21137

1/16/2014 8:08:18 AM 15271 97290 21137

1/16/2014 8:08:19 AM 16147 97290 21137

1/16/2014 8:08:20 AM 16757 97290 21137

1/16/2014 8:08:21 AM 16999 97290 21137

1/16/2014 8:08:22 AM 15589 97290 21137

1/16/2014 8:08:23 AM 16317 97290 21137

1/16/2014 8:08:24 AM 15869 97290 21137

1/16/2014 8:08:25 AM 15637 97290 21137

1/16/2014 8:08:26 AM 17559 97290 21137

1/16/2014 8:08:27 AM 16659 97290 21137

1/16/2014 8:08:28 AM 16285 97290 21137

1/16/2014 8:08:29 AM 15891 97290 21137

1/16/2014 8:08:30 AM 16182 97290 21137

1/16/2014 8:08:31 AM 17635 97290 21137

1/16/2014 8:08:32 AM 15719 97290 21137

1/16/2014 8:08:33 AM 17279 97290 21137

1/16/2014 8:08:34 AM 18510 97290 21137

1/16/2014 8:08:35 AM 17527 97290 21137

1/16/2014 8:08:36 AM 19171 97290 21137

1/16/2014 8:08:37 AM 17992 97290 21137

1/16/2014 8:08:38 AM 18028 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:08:39 AM 16537 97290 21137

1/16/2014 8:08:40 AM 17454 97290 21137

1/16/2014 8:08:41 AM 16993 97290 21137

1/16/2014 8:08:42 AM 19218 97290 21137

1/16/2014 8:08:43 AM 18784 97290 21137

1/16/2014 8:08:44 AM 18196 97290 21137

1/16/2014 8:08:45 AM 18799 97290 21137

1/16/2014 8:08:46 AM 17239 97290 21137

1/16/2014 8:08:47 AM 17480 97290 21137

1/16/2014 8:08:48 AM 17690 97290 21137

1/16/2014 8:08:49 AM 16452 97290 21137

1/16/2014 8:08:50 AM 16863 97290 21137

1/16/2014 8:08:51 AM 17445 97290 21137

1/16/2014 8:08:52 AM 18461 97290 21137

1/16/2014 8:08:53 AM 16615 97290 21137

1/16/2014 8:08:54 AM 16844 97290 21137

1/16/2014 8:08:55 AM 16211 97290 21137

1/16/2014 8:08:56 AM 16112 97290 21137

1/16/2014 8:08:57 AM 15248 97290 21137

1/16/2014 8:08:58 AM 16352 97290 21137

1/16/2014 8:08:59 AM 16418 97290 21137

1/16/2014 8:09:00 AM 14754 97290 21137

1/16/2014 8:09:01 AM 15388 97290 21137

1/16/2014 8:09:02 AM 16627 97290 21137

1/16/2014 8:09:03 AM 16456 97290 21137

1/16/2014 8:09:04 AM 16924 97290 21137

1/16/2014 8:09:05 AM 15631 97290 21137

1/16/2014 8:09:06 AM 17167 97290 21137

1/16/2014 8:09:07 AM 16112 97290 21137

1/16/2014 8:09:08 AM 15158 97290 21137

1/16/2014 8:09:09 AM 15079 97290 21137

1/16/2014 8:09:10 AM 15355 97290 21137

1/16/2014 8:09:11 AM 15178 97290 21137

1/16/2014 8:09:12 AM 14294 97290 21137

1/16/2014 8:09:13 AM 13983 97290 21137

1/16/2014 8:09:14 AM 14415 97290 21137

1/16/2014 8:09:15 AM 14133 97290 21137

1/16/2014 8:09:16 AM 14213 97290 21137

1/16/2014 8:09:17 AM 14383 97290 21137

1/16/2014 8:09:18 AM 15746 97290 21137

1/16/2014 8:09:19 AM 15666 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:09:20 AM 13786 97290 21137

1/16/2014 8:09:21 AM 13436 97290 21137

1/16/2014 8:09:22 AM 14369 97290 21137

1/16/2014 8:09:23 AM 16732 97290 21137

1/16/2014 8:09:24 AM 15703 97290 21137

1/16/2014 8:09:25 AM 14485 97290 21137

1/16/2014 8:09:26 AM 16341 97290 21137

1/16/2014 8:09:27 AM 16025 97290 21137

1/16/2014 8:09:28 AM 16906 97290 21137

1/16/2014 8:09:29 AM 17126 97290 21137

1/16/2014 8:09:30 AM 16881 97290 21137

1/16/2014 8:09:31 AM 16340 97290 21137

1/16/2014 8:09:32 AM 16205 97290 21137

1/16/2014 8:09:33 AM 16441 97290 21137

1/16/2014 8:09:34 AM 16260 97290 21137

1/16/2014 8:09:35 AM 15465 97290 21137

1/16/2014 8:09:36 AM 14876 97290 21137

1/16/2014 8:09:37 AM 15209 97290 21137

1/16/2014 8:09:38 AM 16282 97290 21137

1/16/2014 8:09:39 AM 16880 97290 21137

1/16/2014 8:09:40 AM 17180 97290 21137

1/16/2014 8:09:41 AM 15935 97290 21137

1/16/2014 8:09:42 AM 15953 97290 21137

1/16/2014 8:09:43 AM 17938 97290 21137

1/16/2014 8:09:44 AM 17414 97290 21137

1/16/2014 8:09:45 AM 17343 97290 21137

1/16/2014 8:09:46 AM 16185 97290 21137

1/16/2014 8:09:47 AM 17516 97290 21137

1/16/2014 8:09:48 AM 17999 97290 21137

1/16/2014 8:09:49 AM 17430 97290 21137

1/16/2014 8:09:50 AM 18787 97290 21137

1/16/2014 8:09:51 AM 17506 97290 21137

1/16/2014 8:09:52 AM 17726 97290 21137

1/16/2014 8:09:53 AM 17721 97290 21137

1/16/2014 8:09:54 AM 18110 97290 21137

1/16/2014 8:09:55 AM 16947 97290 21137

1/16/2014 8:09:56 AM 16837 97290 21137

1/16/2014 8:09:57 AM 15399 97290 21137

1/16/2014 8:09:58 AM 17109 97290 21137

1/16/2014 8:09:59 AM 16907 97290 21137

1/16/2014 8:10:00 AM 16766 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:10:01 AM 17121 97290 21137

1/16/2014 8:10:02 AM 17120 97290 21137

1/16/2014 8:10:03 AM 18530 97290 21137

1/16/2014 8:10:04 AM 16842 97290 21137

1/16/2014 8:10:05 AM 17320 97290 21137

1/16/2014 8:10:06 AM 18370 97290 21137

1/16/2014 8:10:07 AM 18362 97290 21137

1/16/2014 8:10:08 AM 17250 97290 21137

1/16/2014 8:10:09 AM 18382 97290 21137

1/16/2014 8:10:10 AM 17255 97290 21137

1/16/2014 8:10:11 AM 17304 97290 21137

1/16/2014 8:10:12 AM 15816 97290 21137

1/16/2014 8:10:13 AM 15894 97290 21137

1/16/2014 8:10:14 AM 16633 97290 21137

1/16/2014 8:10:15 AM 19068 97290 21137

1/16/2014 8:10:16 AM 17907 97290 21137

1/16/2014 8:10:17 AM 17226 97290 21137

1/16/2014 8:10:18 AM 17146 97290 21137

1/16/2014 8:10:19 AM 17456 97290 21137

1/16/2014 8:10:20 AM 17714 97290 21137

1/16/2014 8:10:21 AM 16128 97290 21137

1/16/2014 8:10:22 AM 16122 97290 21137

1/16/2014 8:10:23 AM 14710 97290 21137

1/16/2014 8:10:24 AM 15557 97290 21137

1/16/2014 8:10:25 AM 15529 97290 21137

1/16/2014 8:10:26 AM 16992 97290 21137

1/16/2014 8:10:27 AM 15438 97290 21137

1/16/2014 8:10:28 AM 16879 97290 21137

1/16/2014 8:10:29 AM 16909 97290 21137

1/16/2014 8:10:30 AM 15057 97290 21137

1/16/2014 8:10:31 AM 15374 97290 21137

1/16/2014 8:10:32 AM 16983 97290 21137

1/16/2014 8:10:33 AM 15795 97290 21137

1/16/2014 8:10:34 AM 15258 97290 21137

1/16/2014 8:10:35 AM 15904 97290 21137

1/16/2014 8:10:36 AM 17146 97290 21137

1/16/2014 8:10:37 AM 16376 97290 21137

1/16/2014 8:10:38 AM 16004 97290 21137

1/16/2014 8:10:39 AM 16811 97290 21137

1/16/2014 8:10:40 AM 16472 97290 21137

1/16/2014 8:10:41 AM 16238 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:10:42 AM 14919 97290 21137

1/16/2014 8:10:43 AM 14380 97290 21137

1/16/2014 8:10:44 AM 13645 97290 21137

1/16/2014 8:10:45 AM 15051 97290 21137

1/16/2014 8:10:46 AM 15462 97290 21137

1/16/2014 8:10:47 AM 15205 97290 21137

1/16/2014 8:10:48 AM 14031 97290 21137

1/16/2014 8:10:49 AM 14967 97290 21137

1/16/2014 8:10:50 AM 14812 97290 21137

1/16/2014 8:10:51 AM 14143 97290 21137

1/16/2014 8:10:52 AM 14455 97290 21137

1/16/2014 8:10:53 AM 14774 97290 21137

1/16/2014 8:10:54 AM 16293 97290 21137

1/16/2014 8:10:55 AM 15143 97290 21137

1/16/2014 8:10:56 AM 14255 97290 21137

1/16/2014 8:10:57 AM 15834 97290 21137

1/16/2014 8:10:58 AM 15898 97290 21137

1/16/2014 8:10:59 AM 16244 97290 21137

1/16/2014 8:11:00 AM 15791 97290 21137

1/16/2014 8:11:01 AM 17507 97290 21137

1/16/2014 8:11:02 AM 16256 97290 21137

1/16/2014 8:11:03 AM 16244 97290 21137

1/16/2014 8:11:04 AM 17171 97290 21137

1/16/2014 8:11:05 AM 18662 97290 21137

1/16/2014 8:11:06 AM 15195 97290 21137

1/16/2014 8:11:07 AM 16008 97290 21137

1/16/2014 8:11:08 AM 17682 97290 21137

1/16/2014 8:11:09 AM 15550 97290 21137

1/16/2014 8:11:10 AM 15167 97290 21137

1/16/2014 8:11:11 AM 15191 97290 21137

1/16/2014 8:11:12 AM 15138 97290 21137

1/16/2014 8:11:13 AM 16474 97290 21137

1/16/2014 8:11:14 AM 16178 97290 21137

1/16/2014 8:11:15 AM 16404 97290 21137

1/16/2014 8:11:16 AM 17601 97290 21137

1/16/2014 8:11:17 AM 18290 97290 21137

1/16/2014 8:11:18 AM 19692 97290 21137

1/16/2014 8:11:19 AM 19383 97290 21137

1/16/2014 8:11:20 AM 20025 97290 21137

1/16/2014 8:11:21 AM 21086 97290 21137

1/16/2014 8:11:22 AM 17181 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:11:23 AM 16745 97290 21137

1/16/2014 8:11:24 AM 19846 97290 21137

1/16/2014 8:11:25 AM 19091 97290 21137

1/16/2014 8:11:26 AM 18303 97290 21137

1/16/2014 8:11:27 AM 19755 97290 21137

1/16/2014 8:11:28 AM 18558 97290 21137

1/16/2014 8:11:29 AM 18319 97290 21137

1/16/2014 8:11:30 AM 18500 97290 21137

1/16/2014 8:11:31 AM 18695 97290 21137

1/16/2014 8:11:32 AM 18953 97290 21137

1/16/2014 8:11:33 AM 17908 97290 21137

1/16/2014 8:11:34 AM 17137 97290 21137

1/16/2014 8:11:35 AM 17454 97290 21137

1/16/2014 8:11:36 AM 17593 97290 21137

1/16/2014 8:11:37 AM 19038 97290 21137

1/16/2014 8:11:38 AM 17239 97290 21137

1/16/2014 8:11:39 AM 17959 97290 21137

1/16/2014 8:11:40 AM 19340 97290 21137

1/16/2014 8:11:41 AM 17255 97290 21137

1/16/2014 8:11:42 AM 16463 97290 21137

1/16/2014 8:11:43 AM 18096 97290 21137

1/16/2014 8:11:44 AM 19014 97290 21137

1/16/2014 8:11:45 AM 18913 97290 21137

1/16/2014 8:11:46 AM 18138 97290 21137

1/16/2014 8:11:47 AM 17584 97290 21137

1/16/2014 8:11:48 AM 18496 97290 21137

1/16/2014 8:11:49 AM 16984 97290 21137

1/16/2014 8:11:50 AM 16816 97290 21137

1/16/2014 8:11:51 AM 16024 97290 21137

1/16/2014 8:11:52 AM 16876 97290 21137

1/16/2014 8:11:53 AM 19039 97290 21137

1/16/2014 8:11:54 AM 18379 97290 21137

1/16/2014 8:11:55 AM 17285 97290 21137

1/16/2014 8:11:56 AM 17641 97290 21137

1/16/2014 8:11:57 AM 16710 97290 21137

1/16/2014 8:11:58 AM 16897 97290 21137

1/16/2014 8:11:59 AM 17004 97290 21137

1/16/2014 8:12:00 AM 15411 97290 21137

1/16/2014 8:12:01 AM 17592 97290 21137

1/16/2014 8:12:02 AM 17868 97290 21137

1/16/2014 8:12:03 AM 17247 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:12:04 AM 19191 97290 21137

1/16/2014 8:12:05 AM 18088 97290 21137

1/16/2014 8:12:06 AM 19792 97290 21137

1/16/2014 8:12:07 AM 17758 97290 21137

1/16/2014 8:12:08 AM 18029 97290 21137

1/16/2014 8:12:09 AM 17257 97290 21137

1/16/2014 8:12:10 AM 16434 97290 21137

1/16/2014 8:12:11 AM 18448 97290 21137

1/16/2014 8:12:12 AM 17062 97290 21137

1/16/2014 8:12:13 AM 18515 97290 21137

1/16/2014 8:12:14 AM 17168 97290 21137

1/16/2014 8:12:15 AM 16352 97290 21137

1/16/2014 8:12:16 AM 18998 97290 21137

1/16/2014 8:12:17 AM 18279 97290 21137

1/16/2014 8:12:18 AM 18580 97290 21137

1/16/2014 8:12:19 AM 17545 97290 21137

1/16/2014 8:12:20 AM 19626 97290 21137

1/16/2014 8:12:21 AM 18256 97290 21137

1/16/2014 8:12:22 AM 17524 97290 21137

1/16/2014 8:12:23 AM 17582 97290 21137

1/16/2014 8:12:24 AM 16627 97290 21137

1/16/2014 8:12:25 AM 16997 97290 21137

1/16/2014 8:12:26 AM 16099 97290 21137

1/16/2014 8:12:27 AM 16264 97290 21137

1/16/2014 8:12:28 AM 17176 97290 21137

1/16/2014 8:12:29 AM 16684 97290 21137

1/16/2014 8:12:30 AM 19861 97290 21137

1/16/2014 8:12:31 AM 18375 97290 21137

1/16/2014 8:12:32 AM 18093 97290 21137

1/16/2014 8:12:33 AM 18263 97290 21137

1/16/2014 8:12:34 AM 18906 97290 21137

1/16/2014 8:12:35 AM 19606 97290 21137

1/16/2014 8:12:36 AM 16841 97290 21137

1/16/2014 8:12:37 AM 14950 97290 21137

1/16/2014 8:12:38 AM 15467 97290 21137

1/16/2014 8:12:39 AM 15536 97290 21137

1/16/2014 8:12:40 AM 16364 97290 21137

1/16/2014 8:12:41 AM 18011 97290 21137

1/16/2014 8:12:42 AM 15962 97290 21137

1/16/2014 8:12:43 AM 16770 97290 21137

1/16/2014 8:12:44 AM 17272 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:12:45 AM 17368 97290 21137

1/16/2014 8:12:46 AM 14842 97290 21137

1/16/2014 8:12:47 AM 16280 97290 21137

1/16/2014 8:12:48 AM 15290 97290 21137

1/16/2014 8:12:49 AM 15882 97290 21137

1/16/2014 8:12:50 AM 14680 97290 21137

1/16/2014 8:12:51 AM 15400 97290 21137

1/16/2014 8:12:52 AM 14290 97290 21137

1/16/2014 8:12:53 AM 14252 97290 21137

1/16/2014 8:12:54 AM 14273 97290 21137

1/16/2014 8:12:55 AM 15988 97290 21137

1/16/2014 8:12:56 AM 14317 97290 21137

1/16/2014 8:12:57 AM 14259 97290 21137

1/16/2014 8:12:58 AM 15894 97290 21137

1/16/2014 8:12:59 AM 16933 97290 21137

1/16/2014 8:13:00 AM 14973 97290 21137

1/16/2014 8:13:01 AM 15533 97290 21137

1/16/2014 8:13:02 AM 15673 97290 21137

1/16/2014 8:13:03 AM 15408 97290 21137

1/16/2014 8:13:04 AM 14982 97290 21137

1/16/2014 8:13:05 AM 15145 97290 21137

1/16/2014 8:13:06 AM 16206 97290 21137

1/16/2014 8:13:07 AM 15091 97290 21137

1/16/2014 8:13:08 AM 15952 97290 21137

1/16/2014 8:13:09 AM 16708 97290 21137

1/16/2014 8:13:10 AM 16627 97290 21137

1/16/2014 8:13:11 AM 15946 97290 21137

1/16/2014 8:13:12 AM 15596 97290 21137

1/16/2014 8:13:13 AM 15329 97290 21137

1/16/2014 8:13:14 AM 16072 97290 21137

1/16/2014 8:13:15 AM 17278 97290 21137

1/16/2014 8:13:16 AM 17759 97290 21137

1/16/2014 8:13:17 AM 16770 97290 21137

1/16/2014 8:13:18 AM 15742 97290 21137

1/16/2014 8:13:19 AM 17135 97290 21137

1/16/2014 8:13:20 AM 17723 97290 21137

1/16/2014 8:13:21 AM 17841 97290 21137

1/16/2014 8:13:22 AM 16910 97290 21137

1/16/2014 8:13:23 AM 16437 97290 21137

1/16/2014 8:13:24 AM 17039 97290 21137

1/16/2014 8:13:25 AM 16440 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:13:26 AM 18510 97290 21137

1/16/2014 8:13:27 AM 18997 97290 21137

1/16/2014 8:13:28 AM 18549 97290 21137

1/16/2014 8:13:29 AM 19097 97290 21137

1/16/2014 8:13:30 AM 17884 97290 21137

1/16/2014 8:13:31 AM 17461 97290 21137

1/16/2014 8:13:32 AM 16305 97290 21137

1/16/2014 8:13:33 AM 17156 97290 21137

1/16/2014 8:13:34 AM 16979 97290 21137

1/16/2014 8:13:35 AM 15809 97290 21137

1/16/2014 8:13:36 AM 19181 97290 21137

1/16/2014 8:13:37 AM 18295 97290 21137

1/16/2014 8:13:38 AM 20473 97290 21137

1/16/2014 8:13:39 AM 19308 97290 21137

1/16/2014 8:13:40 AM 19467 97290 21137

1/16/2014 8:13:41 AM 18156 97290 21137

1/16/2014 8:13:42 AM 17979 97290 21137

1/16/2014 8:13:43 AM 19884 97290 21137

1/16/2014 8:13:44 AM 17571 97290 21137

1/16/2014 8:13:45 AM 18012 97290 21137

1/16/2014 8:13:46 AM 18333 97290 21137

1/16/2014 8:13:47 AM 19523 97290 21137

1/16/2014 8:13:48 AM 19130 97290 21137

1/16/2014 8:13:49 AM 18312 97290 21137

1/16/2014 8:13:50 AM 17088 97290 21137

1/16/2014 8:13:51 AM 16872 97290 21137

1/16/2014 8:13:52 AM 17208 97290 21137

1/16/2014 8:13:53 AM 17622 97290 21137

1/16/2014 8:13:54 AM 18925 97290 21137

1/16/2014 8:13:55 AM 19131 97290 21137

1/16/2014 8:13:56 AM 17712 97290 21137

1/16/2014 8:13:57 AM 18108 97290 21137

1/16/2014 8:13:58 AM 18297 97290 21137

1/16/2014 8:13:59 AM 18824 97290 21137

1/16/2014 8:14:00 AM 19826 97290 21137

1/16/2014 8:14:01 AM 18786 97290 21137

1/16/2014 8:14:02 AM 20356 97290 21137

1/16/2014 8:14:03 AM 20749 97290 21137

1/16/2014 8:14:04 AM 19107 97290 21137

1/16/2014 8:14:05 AM 19927 97290 21137

1/16/2014 8:14:06 AM 18451 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:14:07 AM 18382 97290 21137

1/16/2014 8:14:08 AM 18665 97290 21137

1/16/2014 8:14:09 AM 18406 97290 21137

1/16/2014 8:14:10 AM 17861 97290 21137

1/16/2014 8:14:11 AM 16825 97290 21137

1/16/2014 8:14:12 AM 18576 97290 21137

1/16/2014 8:14:13 AM 19014 97290 21137

1/16/2014 8:14:14 AM 19843 97290 21137

1/16/2014 8:14:15 AM 17681 97290 21137

1/16/2014 8:14:16 AM 19000 97290 21137

1/16/2014 8:14:17 AM 19210 97290 21137

1/16/2014 8:14:18 AM 16562 97290 21137

1/16/2014 8:14:19 AM 17730 97290 21137

1/16/2014 8:14:20 AM 16672 97290 21137

1/16/2014 8:14:21 AM 16558 97290 21137

1/16/2014 8:14:22 AM 16889 97290 21137

1/16/2014 8:14:23 AM 17422 97290 21137

1/16/2014 8:14:24 AM 17735 97290 21137

1/16/2014 8:14:25 AM 18443 97290 21137

1/16/2014 8:14:26 AM 18891 97290 21137

1/16/2014 8:14:27 AM 18745 97290 21137

1/16/2014 8:14:28 AM 16878 97290 21137

1/16/2014 8:14:29 AM 16009 97290 21137

1/16/2014 8:14:30 AM 16602 97290 21137

1/16/2014 8:14:31 AM 18130 97290 21137

1/16/2014 8:14:32 AM 18092 97290 21137

1/16/2014 8:14:33 AM 18323 97290 21137

1/16/2014 8:14:34 AM 17120 97290 21137

1/16/2014 8:14:35 AM 17030 97290 21137

1/16/2014 8:14:36 AM 18027 97290 21137

1/16/2014 8:14:37 AM 16387 97290 21137

1/16/2014 8:14:38 AM 18136 97290 21137

1/16/2014 8:14:39 AM 17824 97290 21137

1/16/2014 8:14:40 AM 18346 97290 21137

1/16/2014 8:14:41 AM 19136 97290 21137

1/16/2014 8:14:42 AM 17894 97290 21137

1/16/2014 8:14:43 AM 18483 97290 21137

1/16/2014 8:14:44 AM 19950 97290 21137

1/16/2014 8:14:45 AM 19117 97290 21137

1/16/2014 8:14:46 AM 19659 97290 21137

1/16/2014 8:14:47 AM 18835 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:14:48 AM 18808 97290 21137

1/16/2014 8:14:49 AM 19222 97290 21137

1/16/2014 8:14:50 AM 20915 97290 21137

1/16/2014 8:14:51 AM 17618 97290 21137

1/16/2014 8:14:52 AM 19134 97290 21137

1/16/2014 8:14:53 AM 19303 97290 21137

1/16/2014 8:14:54 AM 19796 97290 21137

1/16/2014 8:14:55 AM 21209 97290 21137

1/16/2014 8:14:56 AM 18292 97290 21137

1/16/2014 8:14:57 AM 17293 97290 21137

1/16/2014 8:14:58 AM 18003 97290 21137

1/16/2014 8:14:59 AM 17670 97290 21137

1/16/2014 8:15:00 AM 18637 97290 21137

1/16/2014 8:15:01 AM 17199 97290 21137

1/16/2014 8:15:02 AM 16630 97290 21137

1/16/2014 8:15:03 AM 16727 97290 21137

1/16/2014 8:15:04 AM 17891 97290 21137

1/16/2014 8:15:05 AM 17523 97290 21137

1/16/2014 8:15:06 AM 17460 97290 21137

1/16/2014 8:15:07 AM 15645 97290 21137

1/16/2014 8:15:08 AM 16931 97290 21137

1/16/2014 8:15:09 AM 18123 97290 21137

1/16/2014 8:15:10 AM 18120 97290 21137

1/16/2014 8:15:11 AM 15600 97290 21137

1/16/2014 8:15:12 AM 16410 97290 21137

1/16/2014 8:15:13 AM 16672 97290 21137

1/16/2014 8:15:14 AM 16198 97290 21137

1/16/2014 8:15:15 AM 16769 97290 21137

1/16/2014 8:15:16 AM 16612 97290 21137

1/16/2014 8:15:17 AM 16033 97290 21137

1/16/2014 8:15:18 AM 15948 97290 21137

1/16/2014 8:15:19 AM 15417 97290 21137

1/16/2014 8:15:20 AM 16964 97290 21137

1/16/2014 8:15:21 AM 17621 97290 21137

1/16/2014 8:15:22 AM 16195 97290 21137

1/16/2014 8:15:23 AM 17908 97290 21137

1/16/2014 8:15:24 AM 16567 97290 21137

1/16/2014 8:15:25 AM 17671 97290 21137

1/16/2014 8:15:26 AM 18607 97290 21137

1/16/2014 8:15:27 AM 18092 97290 21137

1/16/2014 8:15:28 AM 18473 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:15:29 AM 19018 97290 21137

1/16/2014 8:15:30 AM 17234 97290 21137

1/16/2014 8:15:31 AM 18048 97290 21137

1/16/2014 8:15:32 AM 18972 97290 21137

1/16/2014 8:15:33 AM 22083 97290 21137

1/16/2014 8:15:34 AM 19110 97290 21137

1/16/2014 8:15:35 AM 17257 97290 21137

1/16/2014 8:15:36 AM 18114 97290 21137

1/16/2014 8:15:37 AM 17488 97290 21137

1/16/2014 8:15:38 AM 18262 97290 21137

1/16/2014 8:15:39 AM 18725 97290 21137

1/16/2014 8:15:40 AM 17041 97290 21137

1/16/2014 8:15:41 AM 18030 97290 21137

1/16/2014 8:15:42 AM 18067 97290 21137

1/16/2014 8:15:43 AM 18917 97290 21137

1/16/2014 8:15:44 AM 18109 97290 21137

1/16/2014 8:15:45 AM 17187 97290 21137

1/16/2014 8:15:46 AM 16507 97290 21137

1/16/2014 8:15:47 AM 17386 97290 21137

1/16/2014 8:15:48 AM 16586 97290 21137

1/16/2014 8:15:49 AM 16536 97290 21137

1/16/2014 8:15:50 AM 16014 97290 21137

1/16/2014 8:15:51 AM 15193 97290 21137

1/16/2014 8:15:52 AM 17418 97290 21137

1/16/2014 8:15:53 AM 17674 97290 21137

1/16/2014 8:15:54 AM 17438 97290 21137

1/16/2014 8:15:55 AM 16759 97290 21137

1/16/2014 8:15:56 AM 16930 97290 21137

1/16/2014 8:15:57 AM 15392 97290 21137

1/16/2014 8:15:58 AM 16238 97290 21137

1/16/2014 8:15:59 AM 16149 97290 21137

1/16/2014 8:16:00 AM 16967 97290 21137

1/16/2014 8:16:01 AM 15611 97290 21137

1/16/2014 8:16:02 AM 16683 97290 21137

1/16/2014 8:16:03 AM 15000 97290 21137

1/16/2014 8:16:04 AM 16050 97290 21137

1/16/2014 8:16:05 AM 14992 97290 21137

1/16/2014 8:16:06 AM 15598 97290 21137

1/16/2014 8:16:07 AM 16319 97290 21137

1/16/2014 8:16:08 AM 16680 97290 21137

1/16/2014 8:16:09 AM 16230 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:16:10 AM 15667 97290 21137

1/16/2014 8:16:11 AM 17206 97290 21137

1/16/2014 8:16:12 AM 16031 97290 21137

1/16/2014 8:16:13 AM 15168 97290 21137

1/16/2014 8:16:14 AM 16302 97290 21137

1/16/2014 8:16:15 AM 15505 97290 21137

1/16/2014 8:16:16 AM 15216 97290 21137

1/16/2014 8:16:17 AM 16704 97290 21137

1/16/2014 8:16:18 AM 15576 97290 21137

1/16/2014 8:16:19 AM 15414 97290 21137

1/16/2014 8:16:20 AM 15193 97290 21137

1/16/2014 8:16:21 AM 16188 97290 21137

1/16/2014 8:16:22 AM 15087 97290 21137

1/16/2014 8:16:23 AM 14811 97290 21137

1/16/2014 8:16:24 AM 15163 97290 21137

1/16/2014 8:16:25 AM 14290 97290 21137

1/16/2014 8:16:26 AM 15182 97290 21137

1/16/2014 8:16:27 AM 14955 97290 21137

1/16/2014 8:16:28 AM 14208 97290 21137

1/16/2014 8:16:29 AM 15702 97290 21137

1/16/2014 8:16:30 AM 14995 97290 21137

1/16/2014 8:16:31 AM 15599 97290 21137

1/16/2014 8:16:32 AM 15689 97290 21137

1/16/2014 8:16:33 AM 16852 97290 21137

1/16/2014 8:16:34 AM 15013 97290 21137

1/16/2014 8:16:35 AM 17193 97290 21137

1/16/2014 8:16:36 AM 16598 97290 21137

1/16/2014 8:16:37 AM 15429 97290 21137

1/16/2014 8:16:38 AM 16037 97290 21137

1/16/2014 8:16:39 AM 16009 97290 21137

1/16/2014 8:16:40 AM 16452 97290 21137

1/16/2014 8:16:41 AM 15483 97290 21137

1/16/2014 8:16:42 AM 15420 97290 21137

1/16/2014 8:16:43 AM 14775 97290 21137

1/16/2014 8:16:44 AM 14643 97290 21137

1/16/2014 8:16:45 AM 14731 97290 21137

1/16/2014 8:16:46 AM 15052 97290 21137

1/16/2014 8:16:47 AM 14773 97290 21137

1/16/2014 8:16:48 AM 14223 97290 21137

1/16/2014 8:16:49 AM 14985 97290 21137

1/16/2014 8:16:50 AM 14276 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:16:51 AM 13919 97290 21137

1/16/2014 8:16:52 AM 14820 97290 21137

1/16/2014 8:16:53 AM 15270 97290 21137

1/16/2014 8:16:54 AM 15213 97290 21137

1/16/2014 8:16:55 AM 13823 97290 21137

1/16/2014 8:16:56 AM 13895 97290 21137

1/16/2014 8:16:57 AM 15444 97290 21137

1/16/2014 8:16:58 AM 13791 97290 21137

1/16/2014 8:16:59 AM 14787 97290 21137

1/16/2014 8:17:00 AM 14347 97290 21137

1/16/2014 8:17:01 AM 15076 97290 21137

1/16/2014 8:17:02 AM 15109 97290 21137

1/16/2014 8:17:03 AM 14877 97290 21137

1/16/2014 8:17:04 AM 16889 97290 21137

1/16/2014 8:17:05 AM 16552 97290 21137

1/16/2014 8:17:06 AM 14578 97290 21137

1/16/2014 8:17:07 AM 15314 97290 21137

1/16/2014 8:17:08 AM 15078 97290 21137

1/16/2014 8:17:09 AM 15529 97290 21137

1/16/2014 8:17:10 AM 15492 97290 21137

1/16/2014 8:17:11 AM 15423 97290 21137

1/16/2014 8:17:12 AM 16485 97290 21137

1/16/2014 8:17:13 AM 16391 97290 21137

1/16/2014 8:17:14 AM 16188 97290 21137

1/16/2014 8:17:15 AM 16257 97290 21137

1/16/2014 8:17:16 AM 16424 97290 21137

1/16/2014 8:17:17 AM 15746 97290 21137

1/16/2014 8:17:18 AM 15996 97290 21137

1/16/2014 8:17:19 AM 14979 97290 21137

1/16/2014 8:17:20 AM 15414 97290 21137

1/16/2014 8:17:21 AM 15823 97290 21137

1/16/2014 8:17:22 AM 14186 97290 21137

1/16/2014 8:17:23 AM 15426 97290 21137

1/16/2014 8:17:24 AM 14206 97290 21137

1/16/2014 8:17:25 AM 14651 97290 21137

1/16/2014 8:17:26 AM 15333 97290 21137

1/16/2014 8:17:27 AM 14753 97290 21137

1/16/2014 8:17:28 AM 13948 97290 21137

1/16/2014 8:17:29 AM 12817 97290 21137

1/16/2014 8:17:30 AM 13974 97290 21137

1/16/2014 8:17:31 AM 13993 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:17:32 AM 13998 97290 21137

1/16/2014 8:17:33 AM 15619 97290 21137

1/16/2014 8:17:34 AM 14764 97290 21137

1/16/2014 8:17:35 AM 15271 97290 21137

1/16/2014 8:17:36 AM 14647 97290 21137

1/16/2014 8:17:37 AM 13802 97290 21137

1/16/2014 8:17:38 AM 14520 97290 21137

1/16/2014 8:17:39 AM 15450 97290 21137

1/16/2014 8:17:40 AM 14812 97290 21137

1/16/2014 8:17:41 AM 15553 97290 21137

1/16/2014 8:17:42 AM 16758 97290 21137

1/16/2014 8:17:43 AM 14659 97290 21137

1/16/2014 8:17:44 AM 17194 97290 21137

1/16/2014 8:17:45 AM 16088 97290 21137

1/16/2014 8:17:46 AM 15902 97290 21137

1/16/2014 8:17:47 AM 17385 97290 21137

1/16/2014 8:17:48 AM 14156 97290 21137

1/16/2014 8:17:49 AM 14999 97290 21137

1/16/2014 8:17:50 AM 16710 97290 21137

1/16/2014 8:17:51 AM 16057 97290 21137

1/16/2014 8:17:52 AM 15924 97290 21137

1/16/2014 8:17:53 AM 13851 97290 21137

1/16/2014 8:17:54 AM 15642 97290 21137

1/16/2014 8:17:55 AM 15940 97290 21137

1/16/2014 8:17:56 AM 15865 97290 21137

1/16/2014 8:17:57 AM 14496 97290 21137

1/16/2014 8:17:58 AM 13524 97290 21137

1/16/2014 8:17:59 AM 15021 97290 21137

1/16/2014 8:18:00 AM 14405 97290 21137

1/16/2014 8:18:01 AM 13951 97290 21137

1/16/2014 8:18:02 AM 15757 97290 21137

1/16/2014 8:18:03 AM 16218 97290 21137

1/16/2014 8:18:04 AM 14447 97290 21137

1/16/2014 8:18:05 AM 13301 97290 21137

1/16/2014 8:18:06 AM 15595 97290 21137

1/16/2014 8:18:07 AM 15359 97290 21137

1/16/2014 8:18:08 AM 15029 97290 21137

1/16/2014 8:18:09 AM 15607 97290 21137

1/16/2014 8:18:10 AM 15241 97290 21137

1/16/2014 8:18:11 AM 16740 97290 21137

1/16/2014 8:18:12 AM 16695 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:18:13 AM 15303 97290 21137

1/16/2014 8:18:14 AM 14746 97290 21137

1/16/2014 8:18:15 AM 14186 97290 21137

1/16/2014 8:18:16 AM 13836 97290 21137

1/16/2014 8:18:17 AM 15039 97290 21137

1/16/2014 8:18:18 AM 14889 97290 21137

1/16/2014 8:18:19 AM 14672 97290 21137

1/16/2014 8:18:20 AM 15038 97290 21137

1/16/2014 8:18:21 AM 15669 97290 21137

1/16/2014 8:18:22 AM 14807 97290 21137

1/16/2014 8:18:23 AM 15521 97290 21137

1/16/2014 8:22:11 AM 14550 97290 21137

1/16/2014 8:22:14 AM 14168 97290 21137

1/16/2014 8:22:15 AM 13292 97290 21137

1/16/2014 8:22:16 AM 13493 97290 21137

1/16/2014 8:22:17 AM 15013 97290 21137

1/16/2014 8:22:18 AM 13473 97290 21137

1/16/2014 8:22:19 AM 14108 97290 21137

1/16/2014 8:22:20 AM 16277 97290 21137

1/16/2014 8:22:21 AM 18229 97290 21137

1/16/2014 8:22:22 AM 15987 97290 21137

1/16/2014 8:22:23 AM 15697 97290 21137

1/16/2014 8:22:24 AM 14784 97290 21137

1/16/2014 8:22:25 AM 15336 97290 21137

1/16/2014 8:22:26 AM 14904 97290 21137

1/16/2014 8:22:27 AM 15966 97290 21137

1/16/2014 8:22:28 AM 16021 97290 21137

1/16/2014 8:22:29 AM 16215 97290 21137

1/16/2014 8:22:30 AM 14673 97290 21137

1/16/2014 8:22:31 AM 15998 97290 21137

1/16/2014 8:22:32 AM 15009 97290 21137

1/16/2014 8:22:33 AM 16082 97290 21137

1/16/2014 8:22:34 AM 16680 97290 21137

1/16/2014 8:22:35 AM 15960 97290 21137

1/16/2014 8:22:36 AM 15330 97290 21137

1/16/2014 8:22:37 AM 16252 97290 21137

1/16/2014 8:22:38 AM 15313 97290 21137

1/16/2014 8:22:39 AM 16338 97290 21137

1/16/2014 8:22:40 AM 18004 97290 21137

1/16/2014 8:22:41 AM 16501 97290 21137

1/16/2014 8:22:42 AM 17685 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:22:43 AM 16121 97290 21137

1/16/2014 8:22:44 AM 15250 97290 21137

1/16/2014 8:22:45 AM 14765 97290 21137

1/16/2014 8:22:46 AM 15750 97290 21137

1/16/2014 8:22:47 AM 16117 97290 21137

1/16/2014 8:22:48 AM 17619 97290 21137

1/16/2014 8:22:49 AM 16375 97290 21137

1/16/2014 8:22:50 AM 17743 97290 21137

1/16/2014 8:22:51 AM 16466 97290 21137

1/16/2014 8:22:52 AM 17196 97290 21137

1/16/2014 8:22:53 AM 16269 97290 21137

1/16/2014 8:22:54 AM 16517 97290 21137

1/16/2014 8:22:55 AM 16429 97290 21137

1/16/2014 8:22:56 AM 15237 97290 21137

1/16/2014 8:22:57 AM 15869 97290 21137

1/16/2014 8:22:58 AM 17077 97290 21137

1/16/2014 8:22:59 AM 16659 97290 21137

1/16/2014 8:23:00 AM 17994 97290 21137

1/16/2014 8:23:01 AM 17068 97290 21137

1/16/2014 8:23:02 AM 15847 97290 21137

1/16/2014 8:23:03 AM 16771 97290 21137

1/16/2014 8:23:04 AM 17962 97290 21137

1/16/2014 8:23:05 AM 18140 97290 21137

1/16/2014 8:23:06 AM 17135 97290 21137

1/16/2014 8:23:07 AM 15983 97290 21137

1/16/2014 8:23:08 AM 16926 97290 21137

1/16/2014 8:23:09 AM 17371 97290 21137

1/16/2014 8:23:10 AM 18262 97290 21137

1/16/2014 8:23:11 AM 17465 97290 21137

1/16/2014 8:23:12 AM 17746 97290 21137

1/16/2014 8:23:13 AM 16886 97290 21137

1/16/2014 8:23:14 AM 16071 97290 21137

1/16/2014 8:23:15 AM 17518 97290 21137

1/16/2014 8:23:16 AM 17849 97290 21137

1/16/2014 8:23:17 AM 17632 97290 21137

1/16/2014 8:23:18 AM 17338 97290 21137

1/16/2014 8:23:19 AM 18494 97290 21137

1/16/2014 8:23:20 AM 17313 97290 21137

1/16/2014 8:23:21 AM 15998 97290 21137

1/16/2014 8:23:22 AM 16539 97290 21137

1/16/2014 8:23:23 AM 16225 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:23:24 AM 16116 97290 21137

1/16/2014 8:23:25 AM 15789 97290 21137

1/16/2014 8:23:26 AM 15977 97290 21137

1/16/2014 8:23:27 AM 15094 97290 21137

1/16/2014 8:23:28 AM 16133 97290 21137

1/16/2014 8:23:29 AM 15253 97290 21137

1/16/2014 8:23:30 AM 15153 97290 21137

1/16/2014 8:23:31 AM 17198 97290 21137

1/16/2014 8:23:32 AM 15699 97290 21137

1/16/2014 8:23:33 AM 15925 97290 21137

1/16/2014 8:23:34 AM 14721 97290 21137

1/16/2014 8:23:35 AM 15340 97290 21137

1/16/2014 8:23:36 AM 14502 97290 21137

1/16/2014 8:23:37 AM 14215 97290 21137

1/16/2014 8:23:38 AM 15074 97290 21137

1/16/2014 8:23:39 AM 15018 97290 21137

1/16/2014 8:23:40 AM 13504 97290 21137

1/16/2014 8:23:41 AM 15166 97290 21137

1/16/2014 8:23:42 AM 14651 97290 21137

1/16/2014 8:23:43 AM 14463 97290 21137

1/16/2014 8:23:44 AM 16215 97290 21137

1/16/2014 8:23:45 AM 16173 97290 21137

1/16/2014 8:23:46 AM 16523 97290 21137

1/16/2014 8:23:47 AM 16041 97290 21137

1/16/2014 8:23:48 AM 15950 97290 21137

1/16/2014 8:23:49 AM 18027 97290 21137

1/16/2014 8:23:50 AM 17947 97290 21137

1/16/2014 8:23:51 AM 18736 97290 21137

1/16/2014 8:23:52 AM 16294 97290 21137

1/16/2014 8:23:53 AM 18113 97290 21137

1/16/2014 8:23:54 AM 16798 97290 21137

1/16/2014 8:23:55 AM 17429 97290 21137

1/16/2014 8:23:56 AM 18547 97290 21137

1/16/2014 8:23:57 AM 16816 97290 21137

1/16/2014 8:23:58 AM 16744 97290 21137

1/16/2014 8:23:59 AM 16096 97290 21137

1/16/2014 8:24:00 AM 16834 97290 21137

1/16/2014 8:24:01 AM 19028 97290 21137

1/16/2014 8:24:02 AM 17117 97290 21137

1/16/2014 8:24:03 AM 17209 97290 21137

1/16/2014 8:24:04 AM 14892 97290 21137

Page 371 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:24:05 AM 15393 97290 21137

1/16/2014 8:24:06 AM 14768 97290 21137

1/16/2014 8:24:07 AM 15062 97290 21137

1/16/2014 8:24:08 AM 15825 97290 21137

1/16/2014 8:24:09 AM 14606 97290 21137

1/16/2014 8:24:10 AM 14871 97290 21137

1/16/2014 8:24:11 AM 13948 97290 21137

1/16/2014 8:24:12 AM 11737 97290 21137

1/16/2014 8:24:13 AM 14184 97290 21137

1/16/2014 8:24:14 AM 12756 97290 21137

1/16/2014 8:24:15 AM 12939 97290 21137

1/16/2014 8:24:16 AM 10974 97290 21137

1/16/2014 8:24:17 AM 12493 97290 21137

1/16/2014 8:24:18 AM 12813 97290 21137

1/16/2014 8:24:19 AM 13643 97290 21137

1/16/2014 8:24:20 AM 13610 97290 21137

1/16/2014 8:24:21 AM 14712 97290 21137

1/16/2014 8:24:22 AM 13818 97290 21137

1/16/2014 8:24:23 AM 15754 97290 21137

1/16/2014 8:24:24 AM 14978 97290 21137

1/16/2014 8:24:25 AM 13734 97290 21137

1/16/2014 8:24:26 AM 15253 97290 21137

1/16/2014 8:24:27 AM 13923 97290 21137

1/16/2014 8:24:28 AM 14100 97290 21137

1/16/2014 8:24:29 AM 14745 97290 21137

1/16/2014 8:24:30 AM 14876 97290 21137

1/16/2014 8:24:31 AM 16349 97290 21137

1/16/2014 8:24:32 AM 18007 97290 21137

1/16/2014 8:24:33 AM 17161 97290 21137

1/16/2014 8:24:34 AM 16980 97290 21137

1/16/2014 8:24:35 AM 18015 97290 21137

1/16/2014 8:24:36 AM 17823 97290 21137

1/16/2014 8:24:37 AM 17566 97290 21137

1/16/2014 8:24:38 AM 18701 97290 21137

1/16/2014 8:24:39 AM 18895 97290 21137

1/16/2014 8:24:40 AM 19034 97290 21137

1/16/2014 8:24:41 AM 18168 97290 21137

1/16/2014 8:24:42 AM 15762 97290 21137

1/16/2014 8:24:43 AM 16990 97290 21137

1/16/2014 8:24:44 AM 16787 97290 21137

1/16/2014 8:24:45 AM 15686 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:24:46 AM 16341 97290 21137

1/16/2014 8:24:47 AM 15845 97290 21137

1/16/2014 8:24:48 AM 15421 97290 21137

1/16/2014 8:24:49 AM 16365 97290 21137

1/16/2014 8:24:50 AM 14771 97290 21137

1/16/2014 8:24:51 AM 13953 97290 21137

1/16/2014 8:24:52 AM 13808 97290 21137

1/16/2014 8:24:53 AM 13922 97290 21137

1/16/2014 8:24:54 AM 13980 97290 21137

1/16/2014 8:24:55 AM 13395 97290 21137

1/16/2014 8:24:56 AM 12498 97290 21137

1/16/2014 8:24:57 AM 13054 97290 21137

1/16/2014 8:24:58 AM 13523 97290 21137

1/16/2014 8:24:59 AM 13671 97290 21137

1/16/2014 8:25:00 AM 13947 97290 21137

1/16/2014 8:25:01 AM 14887 97290 21137

1/16/2014 8:25:02 AM 14251 97290 21137

1/16/2014 8:25:03 AM 13342 97290 21137

1/16/2014 8:25:04 AM 14705 97290 21137

1/16/2014 8:25:05 AM 15106 97290 21137

1/16/2014 8:25:06 AM 16526 97290 21137

1/16/2014 8:25:07 AM 16191 97290 21137

1/16/2014 8:25:08 AM 16408 97290 21137

1/16/2014 8:25:09 AM 15502 97290 21137

1/16/2014 8:25:10 AM 17765 97290 21137

1/16/2014 8:25:11 AM 15871 97290 21137

1/16/2014 8:25:12 AM 16117 97290 21137

1/16/2014 8:25:13 AM 18189 97290 21137

1/16/2014 8:25:14 AM 16967 97290 21137

1/16/2014 8:25:15 AM 17531 97290 21137

1/16/2014 8:25:16 AM 18513 97290 21137

1/16/2014 8:25:17 AM 17378 97290 21137

1/16/2014 8:25:18 AM 17724 97290 21137

1/16/2014 8:25:19 AM 18171 97290 21137

1/16/2014 8:25:20 AM 17652 97290 21137

1/16/2014 8:25:21 AM 16473 97290 21137

1/16/2014 8:25:22 AM 16538 97290 21137

1/16/2014 8:25:23 AM 16284 97290 21137

1/16/2014 8:25:24 AM 15861 97290 21137

1/16/2014 8:25:25 AM 16535 97290 21137

1/16/2014 8:25:26 AM 15623 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:25:27 AM 15036 97290 21137

1/16/2014 8:25:28 AM 15459 97290 21137

1/16/2014 8:25:29 AM 14034 97290 21137

1/16/2014 8:25:30 AM 14548 97290 21137

1/16/2014 8:25:31 AM 15187 97290 21137

1/16/2014 8:25:32 AM 14476 97290 21137

1/16/2014 8:25:33 AM 13399 97290 21137

1/16/2014 8:25:34 AM 13489 97290 21137

1/16/2014 8:25:35 AM 13932 97290 21137

1/16/2014 8:25:36 AM 15153 97290 21137

1/16/2014 8:25:37 AM 15218 97290 21137

1/16/2014 8:25:38 AM 16464 97290 21137

1/16/2014 8:25:39 AM 14406 97290 21137

1/16/2014 8:25:40 AM 14641 97290 21137

1/16/2014 8:25:41 AM 16680 97290 21137

1/16/2014 8:25:42 AM 17400 97290 21137

1/16/2014 8:25:43 AM 16140 97290 21137

1/16/2014 8:25:44 AM 16395 97290 21137

1/16/2014 8:25:45 AM 16728 97290 21137

1/16/2014 8:25:46 AM 16662 97290 21137

1/16/2014 8:25:47 AM 17065 97290 21137

1/16/2014 8:25:48 AM 16896 97290 21137

1/16/2014 8:25:49 AM 16734 97290 21137

1/16/2014 8:25:50 AM 16363 97290 21137

1/16/2014 8:25:51 AM 18641 97290 21137

1/16/2014 8:25:52 AM 17590 97290 21137

1/16/2014 8:25:53 AM 16397 97290 21137

1/16/2014 8:25:54 AM 16729 97290 21137

1/16/2014 8:25:55 AM 16962 97290 21137

1/16/2014 8:25:56 AM 18940 97290 21137

1/16/2014 8:25:57 AM 19135 97290 21137

1/16/2014 8:25:58 AM 18313 97290 21137

1/16/2014 8:25:59 AM 17778 97290 21137

1/16/2014 8:26:00 AM 15754 97290 21137

1/16/2014 8:26:01 AM 17228 97290 21137

1/16/2014 8:26:02 AM 16577 97290 21137

1/16/2014 8:26:03 AM 16624 97290 21137

1/16/2014 8:26:04 AM 17026 97290 21137

1/16/2014 8:26:05 AM 15536 97290 21137

1/16/2014 8:26:06 AM 15254 97290 21137

1/16/2014 8:26:07 AM 15573 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:26:08 AM 13133 97290 21137

1/16/2014 8:26:09 AM 12103 97290 21137

1/16/2014 8:26:10 AM 14516 97290 21137

1/16/2014 8:26:11 AM 13889 97290 21137

1/16/2014 8:26:12 AM 14572 97290 21137

1/16/2014 8:26:13 AM 14803 97290 21137

1/16/2014 8:26:14 AM 13480 97290 21137

1/16/2014 8:26:15 AM 15760 97290 21137

1/16/2014 8:26:16 AM 13300 97290 21137

1/16/2014 8:26:17 AM 15505 97290 21137

1/16/2014 8:26:18 AM 14226 97290 21137

1/16/2014 8:26:19 AM 12556 97290 21137

1/16/2014 8:26:20 AM 13909 97290 21137

1/16/2014 8:26:21 AM 13287 97290 21137

1/16/2014 8:26:22 AM 13882 97290 21137

1/16/2014 8:26:23 AM 15830 97290 21137

1/16/2014 8:26:24 AM 17067 97290 21137

1/16/2014 8:26:25 AM 17227 97290 21137

1/16/2014 8:26:26 AM 17296 97290 21137

1/16/2014 8:26:27 AM 17974 97290 21137

1/16/2014 8:26:28 AM 17993 97290 21137

1/16/2014 8:26:29 AM 17818 97290 21137

1/16/2014 8:26:30 AM 16544 97290 21137

1/16/2014 8:26:31 AM 17696 97290 21137

1/16/2014 8:26:32 AM 18044 97290 21137

1/16/2014 8:26:33 AM 17831 97290 21137

1/16/2014 8:26:34 AM 16217 97290 21137

1/16/2014 8:26:35 AM 17014 97290 21137

1/16/2014 8:26:36 AM 18443 97290 21137

1/16/2014 8:26:37 AM 19221 97290 21137

1/16/2014 8:26:38 AM 18455 97290 21137

1/16/2014 8:26:39 AM 18683 97290 21137

1/16/2014 8:26:40 AM 19281 97290 21137

1/16/2014 8:26:41 AM 17030 97290 21137

1/16/2014 8:26:42 AM 17487 97290 21137

1/16/2014 8:26:43 AM 16432 97290 21137

1/16/2014 8:26:44 AM 16018 97290 21137

1/16/2014 8:26:45 AM 13814 97290 21137

1/16/2014 8:26:46 AM 14253 97290 21137

1/16/2014 8:26:47 AM 13913 97290 21137

1/16/2014 8:26:48 AM 14278 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:26:49 AM 12509 97290 21137

1/16/2014 8:26:50 AM 14437 97290 21137

1/16/2014 8:26:51 AM 14499 97290 21137

1/16/2014 8:26:52 AM 15144 97290 21137

1/16/2014 8:26:53 AM 15156 97290 21137

1/16/2014 8:26:54 AM 14349 97290 21137

1/16/2014 8:26:55 AM 12767 97290 21137

1/16/2014 8:26:56 AM 12521 97290 21137

1/16/2014 8:26:57 AM 13420 97290 21137

1/16/2014 8:26:58 AM 14095 97290 21137

1/16/2014 8:26:59 AM 15223 97290 21137

1/16/2014 8:27:00 AM 15356 97290 21137

1/16/2014 8:27:01 AM 14219 97290 21137

1/16/2014 8:27:02 AM 15764 97290 21137

1/16/2014 8:27:03 AM 16511 97290 21137

1/16/2014 8:27:04 AM 16577 97290 21137

1/16/2014 8:27:05 AM 16774 97290 21137

1/16/2014 8:27:06 AM 16043 97290 21137

1/16/2014 8:27:07 AM 17451 97290 21137

1/16/2014 8:27:08 AM 16932 97290 21137

1/16/2014 8:27:09 AM 17793 97290 21137

1/16/2014 8:27:10 AM 16178 97290 21137

1/16/2014 8:27:11 AM 16404 97290 21137

1/16/2014 8:27:12 AM 16521 97290 21137

1/16/2014 8:27:13 AM 16520 97290 21137

1/16/2014 8:27:14 AM 16550 97290 21137

1/16/2014 8:27:15 AM 15267 97290 21137

1/16/2014 8:27:16 AM 16477 97290 21137

1/16/2014 8:27:17 AM 16779 97290 21137

1/16/2014 8:27:18 AM 16704 97290 21137

1/16/2014 8:27:19 AM 15606 97290 21137

1/16/2014 8:27:20 AM 16381 97290 21137

1/16/2014 8:28:14 AM 15175 97290 21137

1/16/2014 8:28:15 AM 15733 97290 21137

1/16/2014 8:28:16 AM 15543 97290 21137

1/16/2014 8:28:17 AM 16275 97290 21137

1/16/2014 8:28:18 AM 17508 97290 21137

1/16/2014 8:28:19 AM 17937 97290 21137

1/16/2014 8:28:20 AM 15734 97290 21137

1/16/2014 8:28:21 AM 15033 97290 21137

1/16/2014 8:28:22 AM 15638 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:28:23 AM 14889 97290 21137

1/16/2014 8:28:24 AM 17042 97290 21137

1/16/2014 8:28:25 AM 15150 97290 21137

1/16/2014 8:28:26 AM 13777 97290 21137

1/16/2014 8:28:27 AM 13434 97290 21137

1/16/2014 8:28:28 AM 14248 97290 21137

1/16/2014 8:28:29 AM 14452 97290 21137

1/16/2014 8:28:30 AM 12163 97290 21137

1/16/2014 8:28:31 AM 13930 97290 21137

1/16/2014 8:28:32 AM 13682 97290 21137

1/16/2014 8:28:33 AM 14430 97290 21137

1/16/2014 8:28:34 AM 12637 97290 21137

1/16/2014 8:28:35 AM 13389 97290 21137

1/16/2014 8:28:36 AM 12977 97290 21137

1/16/2014 8:28:37 AM 13714 97290 21137

1/16/2014 8:28:38 AM 16538 97290 21137

1/16/2014 8:28:39 AM 15384 97290 21137

1/16/2014 8:28:40 AM 16566 97290 21137

1/16/2014 8:28:41 AM 15211 97290 21137

1/16/2014 8:28:42 AM 14362 97290 21137

1/16/2014 8:28:43 AM 16340 97290 21137

1/16/2014 8:28:44 AM 15245 97290 21137

1/16/2014 8:28:45 AM 15271 97290 21137

1/16/2014 8:28:46 AM 16627 97290 21137

1/16/2014 8:28:47 AM 14147 97290 21137

1/16/2014 8:28:48 AM 16376 97290 21137

1/16/2014 8:28:49 AM 17504 97290 21137

1/16/2014 8:28:50 AM 15806 97290 21137

1/16/2014 8:28:51 AM 17481 97290 21137

1/16/2014 8:28:52 AM 16130 97290 21137

1/16/2014 8:28:53 AM 16602 97290 21137

1/16/2014 8:28:54 AM 17590 97290 21137

1/16/2014 8:28:55 AM 16847 97290 21137

1/16/2014 8:28:56 AM 17861 97290 21137

1/16/2014 8:28:57 AM 16165 97290 21137

1/16/2014 8:28:58 AM 17061 97290 21137

1/16/2014 8:28:59 AM 16055 97290 21137

1/16/2014 8:29:00 AM 17153 97290 21137

1/16/2014 8:29:01 AM 15958 97290 21137

1/16/2014 8:29:02 AM 15329 97290 21137

1/16/2014 8:29:03 AM 16792 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:29:04 AM 14668 97290 21137

1/16/2014 8:29:05 AM 15967 97290 21137

1/16/2014 8:29:06 AM 16411 97290 21137

1/16/2014 8:29:07 AM 15802 97290 21137

1/16/2014 8:29:08 AM 15410 97290 21137

1/16/2014 8:29:09 AM 15732 97290 21137

1/16/2014 8:29:10 AM 14703 97290 21137

1/16/2014 8:29:11 AM 14235 97290 21137

1/16/2014 8:29:12 AM 14988 97290 21137

1/16/2014 8:29:13 AM 13707 97290 21137

1/16/2014 8:29:14 AM 13897 97290 21137

1/16/2014 8:29:15 AM 13224 97290 21137

1/16/2014 8:29:16 AM 12996 97290 21137

1/16/2014 8:29:17 AM 12399 97290 21137

1/16/2014 8:29:18 AM 11979 97290 21137

1/16/2014 8:29:19 AM 12985 97290 21137

1/16/2014 8:29:20 AM 14706 97290 21137

1/16/2014 8:29:21 AM 14266 97290 21137

1/16/2014 8:29:22 AM 15056 97290 21137

1/16/2014 8:29:23 AM 14324 97290 21137

1/16/2014 8:29:24 AM 14441 97290 21137

1/16/2014 8:29:25 AM 16060 97290 21137

1/16/2014 8:29:26 AM 15595 97290 21137

1/16/2014 8:29:27 AM 15238 97290 21137

1/16/2014 8:29:28 AM 16679 97290 21137

1/16/2014 8:29:29 AM 16230 97290 21137

1/16/2014 8:29:30 AM 16657 97290 21137

1/16/2014 8:29:31 AM 14934 97290 21137

1/16/2014 8:29:32 AM 15163 97290 21137

1/16/2014 8:29:33 AM 14711 97290 21137

1/16/2014 8:29:34 AM 17267 97290 21137

1/16/2014 8:29:35 AM 16676 97290 21137

1/16/2014 8:29:36 AM 16409 97290 21137

1/16/2014 8:29:37 AM 17602 97290 21137

1/16/2014 8:29:38 AM 16520 97290 21137

1/16/2014 8:29:39 AM 15410 97290 21137

1/16/2014 8:29:40 AM 15822 97290 21137

1/16/2014 8:29:41 AM 17665 97290 21137

1/16/2014 8:29:42 AM 15966 97290 21137

1/16/2014 8:29:43 AM 15541 97290 21137

1/16/2014 8:29:44 AM 17715 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:29:45 AM 16488 97290 21137

1/16/2014 8:29:46 AM 16782 97290 21137

1/16/2014 8:29:47 AM 15325 97290 21137

1/16/2014 8:29:48 AM 15501 97290 21137

1/16/2014 8:29:49 AM 15815 97290 21137

1/16/2014 8:29:50 AM 16613 97290 21137

1/16/2014 8:29:51 AM 18343 97290 21137

1/16/2014 8:29:52 AM 16556 97290 21137

1/16/2014 8:29:53 AM 15299 97290 21137

1/16/2014 8:29:54 AM 15044 97290 21137

1/16/2014 8:29:55 AM 15281 97290 21137

1/16/2014 8:29:56 AM 16090 97290 21137

1/16/2014 8:29:57 AM 16385 97290 21137

1/16/2014 8:29:58 AM 14783 97290 21137

1/16/2014 8:29:59 AM 13835 97290 21137

1/16/2014 8:30:00 AM 13029 97290 21137

1/16/2014 8:30:01 AM 13127 97290 21137

1/16/2014 8:30:02 AM 15011 97290 21137

1/16/2014 8:30:03 AM 14253 97290 21137

1/16/2014 8:30:04 AM 13733 97290 21137

1/16/2014 8:30:05 AM 15643 97290 21137

1/16/2014 8:30:06 AM 15341 97290 21137

1/16/2014 8:30:07 AM 14455 97290 21137

1/16/2014 8:30:08 AM 15283 97290 21137

1/16/2014 8:30:09 AM 14861 97290 21137

1/16/2014 8:30:10 AM 15565 97290 21137

1/16/2014 8:30:11 AM 13911 97290 21137

1/16/2014 8:30:12 AM 15267 97290 21137

1/16/2014 8:30:13 AM 14827 97290 21137

1/16/2014 8:30:14 AM 16666 97290 21137

1/16/2014 8:30:15 AM 15866 97290 21137

1/16/2014 8:30:16 AM 15756 97290 21137

1/16/2014 8:30:17 AM 14469 97290 21137

1/16/2014 8:30:18 AM 16967 97290 21137

1/16/2014 8:30:19 AM 16331 97290 21137

1/16/2014 8:30:20 AM 15423 97290 21137

1/16/2014 8:30:21 AM 16755 97290 21137

1/16/2014 8:30:22 AM 16338 97290 21137

1/16/2014 8:30:23 AM 16894 97290 21137

1/16/2014 8:30:24 AM 17543 97290 21137

1/16/2014 8:30:25 AM 16566 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:30:26 AM 14761 97290 21137

1/16/2014 8:30:27 AM 17910 97290 21137

1/16/2014 8:30:28 AM 17347 97290 21137

1/16/2014 8:30:29 AM 17597 97290 21137

1/16/2014 8:30:30 AM 15979 97290 21137

1/16/2014 8:30:31 AM 16834 97290 21137

1/16/2014 8:30:32 AM 14258 97290 21137

1/16/2014 8:30:33 AM 14934 97290 21137

1/16/2014 8:30:34 AM 14863 97290 21137

1/16/2014 8:30:35 AM 16316 97290 21137

1/16/2014 8:30:36 AM 16229 97290 21137

1/16/2014 8:30:37 AM 17227 97290 21137

1/16/2014 8:30:38 AM 17626 97290 21137

1/16/2014 8:30:39 AM 15986 97290 21137

1/16/2014 8:30:40 AM 14676 97290 21137

1/16/2014 8:30:41 AM 14949 97290 21137

1/16/2014 8:30:42 AM 14747 97290 21137

1/16/2014 8:30:43 AM 14096 97290 21137

1/16/2014 8:30:44 AM 14714 97290 21137

1/16/2014 8:30:45 AM 15348 97290 21137

1/16/2014 8:30:46 AM 14997 97290 21137

1/16/2014 8:30:47 AM 15869 97290 21137

1/16/2014 8:30:48 AM 14167 97290 21137

1/16/2014 8:30:49 AM 15121 97290 21137

1/16/2014 8:30:50 AM 14700 97290 21137

1/16/2014 8:30:51 AM 15405 97290 21137

1/16/2014 8:30:52 AM 15551 97290 21137

1/16/2014 8:30:53 AM 15078 97290 21137

1/16/2014 8:30:54 AM 14089 97290 21137

1/16/2014 8:30:55 AM 15672 97290 21137

1/16/2014 8:30:56 AM 15948 97290 21137

1/16/2014 8:30:57 AM 15087 97290 21137

1/16/2014 8:30:58 AM 15621 97290 21137

1/16/2014 8:30:59 AM 17405 97290 21137

1/16/2014 8:31:00 AM 16891 97290 21137

1/16/2014 8:31:01 AM 17062 97290 21137

1/16/2014 8:31:02 AM 18035 97290 21137

1/16/2014 8:31:03 AM 17679 97290 21137

1/16/2014 8:31:04 AM 15849 97290 21137

1/16/2014 8:31:05 AM 14732 97290 21137

1/16/2014 8:31:06 AM 14783 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:31:07 AM 14915 97290 21137

1/16/2014 8:31:08 AM 16089 97290 21137

1/16/2014 8:31:09 AM 16112 97290 21137

1/16/2014 8:31:10 AM 15818 97290 21137

1/16/2014 8:31:11 AM 16884 97290 21137

1/16/2014 8:31:12 AM 17391 97290 21137

1/16/2014 8:31:13 AM 16947 97290 21137

1/16/2014 8:31:14 AM 17437 97290 21137

1/16/2014 8:31:15 AM 16689 97290 21137

1/16/2014 8:31:16 AM 16202 97290 21137

1/16/2014 8:31:17 AM 15450 97290 21137

1/16/2014 8:31:18 AM 18292 97290 21137

1/16/2014 8:31:19 AM 15463 97290 21137

1/16/2014 8:31:20 AM 14726 97290 21137

1/16/2014 8:31:21 AM 16431 97290 21137

1/16/2014 8:31:22 AM 16467 97290 21137

1/16/2014 8:31:23 AM 17077 97290 21137

1/16/2014 8:31:24 AM 15999 97290 21137

1/16/2014 8:31:25 AM 14499 97290 21137

1/16/2014 8:31:26 AM 16675 97290 21137

1/16/2014 8:31:27 AM 15958 97290 21137

1/16/2014 8:31:28 AM 14609 97290 21137

1/16/2014 8:31:29 AM 15982 97290 21137

1/16/2014 8:31:30 AM 15125 97290 21137

1/16/2014 8:31:31 AM 15061 97290 21137

1/16/2014 8:31:32 AM 14715 97290 21137

1/16/2014 8:31:33 AM 15457 97290 21137

1/16/2014 8:31:34 AM 15177 97290 21137

1/16/2014 8:31:35 AM 14084 97290 21137

1/16/2014 8:31:36 AM 14651 97290 21137

1/16/2014 8:31:37 AM 14522 97290 21137

1/16/2014 8:31:38 AM 15240 97290 21137

1/16/2014 8:31:39 AM 15120 97290 21137

1/16/2014 8:31:40 AM 15360 97290 21137

1/16/2014 8:31:41 AM 14940 97290 21137

1/16/2014 8:31:42 AM 15225 97290 21137

1/16/2014 8:31:43 AM 15146 97290 21137

1/16/2014 8:31:44 AM 16506 97290 21137

1/16/2014 8:31:45 AM 16216 97290 21137

1/16/2014 8:31:46 AM 15994 97290 21137

1/16/2014 8:31:47 AM 16658 97290 21137

Page 381 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:31:48 AM 15894 97290 21137

1/16/2014 8:31:49 AM 16693 97290 21137

1/16/2014 8:31:50 AM 19713 97290 21137

1/16/2014 8:31:51 AM 18098 97290 21137

1/16/2014 8:31:52 AM 17484 97290 21137

1/16/2014 8:31:53 AM 16881 97290 21137

1/16/2014 8:31:54 AM 15710 97290 21137

1/16/2014 8:31:55 AM 16947 97290 21137

1/16/2014 8:31:56 AM 15937 97290 21137

1/16/2014 8:31:57 AM 15024 97290 21137

1/16/2014 8:31:58 AM 15936 97290 21137

1/16/2014 8:31:59 AM 18504 97290 21137

1/16/2014 8:32:00 AM 16026 97290 21137

1/16/2014 8:32:01 AM 16576 97290 21137

1/16/2014 8:32:02 AM 16474 97290 21137

1/16/2014 8:32:03 AM 17348 97290 21137

1/16/2014 8:32:04 AM 15797 97290 21137

1/16/2014 8:32:05 AM 15349 97290 21137

1/16/2014 8:32:06 AM 14667 97290 21137

1/16/2014 8:32:07 AM 16327 97290 21137

1/16/2014 8:32:08 AM 15361 97290 21137

1/16/2014 8:32:09 AM 14700 97290 21137

1/16/2014 8:32:10 AM 15195 97290 21137

1/16/2014 8:32:11 AM 16878 97290 21137

1/16/2014 8:32:12 AM 15799 97290 21137

1/16/2014 8:32:13 AM 15140 97290 21137

1/16/2014 8:32:14 AM 14135 97290 21137

1/16/2014 8:32:15 AM 16283 97290 21137

1/16/2014 8:32:16 AM 15201 97290 21137

1/16/2014 8:32:17 AM 15410 97290 21137

1/16/2014 8:32:18 AM 14892 97290 21137

1/16/2014 8:32:19 AM 17253 97290 21137

1/16/2014 8:32:20 AM 14963 97290 21137

1/16/2014 8:32:21 AM 15140 97290 21137

1/16/2014 8:32:22 AM 17135 97290 21137

1/16/2014 8:32:23 AM 16403 97290 21137

1/16/2014 8:32:24 AM 15381 97290 21137

1/16/2014 8:32:25 AM 15785 97290 21137

1/16/2014 8:32:26 AM 15916 97290 21137

1/16/2014 8:32:27 AM 16339 97290 21137

1/16/2014 8:32:28 AM 15964 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:32:29 AM 14941 97290 21137

1/16/2014 8:32:30 AM 16845 97290 21137

1/16/2014 8:32:31 AM 15701 97290 21137

1/16/2014 8:32:32 AM 15745 97290 21137

1/16/2014 8:32:33 AM 15816 97290 21137

1/16/2014 8:32:34 AM 15444 97290 21137

1/16/2014 8:32:35 AM 17421 97290 21137

1/16/2014 8:32:36 AM 16955 97290 21137

1/16/2014 8:32:37 AM 15428 97290 21137

1/16/2014 8:32:38 AM 16217 97290 21137

1/16/2014 8:32:39 AM 17044 97290 21137

1/16/2014 8:32:40 AM 16831 97290 21137

1/16/2014 8:32:41 AM 17707 97290 21137

1/16/2014 8:32:42 AM 17267 97290 21137

1/16/2014 8:32:43 AM 16826 97290 21137

1/16/2014 8:32:44 AM 15756 97290 21137

1/16/2014 8:32:45 AM 16119 97290 21137

1/16/2014 8:32:46 AM 15519 97290 21137

1/16/2014 8:32:47 AM 14350 97290 21137

1/16/2014 8:32:48 AM 15647 97290 21137

1/16/2014 8:32:49 AM 15431 97290 21137

1/16/2014 8:32:50 AM 16878 97290 21137

1/16/2014 8:32:51 AM 16009 97290 21137

1/16/2014 8:32:52 AM 15702 97290 21137

1/16/2014 8:32:53 AM 14305 97290 21137

1/16/2014 8:32:54 AM 14406 97290 21137

1/16/2014 8:32:55 AM 15181 97290 21137

1/16/2014 8:32:56 AM 15105 97290 21137

1/16/2014 8:32:57 AM 14846 97290 21137

1/16/2014 8:32:58 AM 16041 97290 21137

1/16/2014 8:32:59 AM 14900 97290 21137

1/16/2014 8:33:00 AM 16295 97290 21137

1/16/2014 8:33:01 AM 14543 97290 21137

1/16/2014 8:33:02 AM 14646 97290 21137

1/16/2014 8:33:03 AM 14911 97290 21137

1/16/2014 8:33:04 AM 17767 97290 21137

1/16/2014 8:33:05 AM 17222 97290 21137

1/16/2014 8:33:06 AM 16425 97290 21137

1/16/2014 8:33:07 AM 16196 97290 21137

1/16/2014 8:33:08 AM 16499 97290 21137

1/16/2014 8:33:09 AM 15465 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:33:10 AM 16106 97290 21137

1/16/2014 8:33:11 AM 16236 97290 21137

1/16/2014 8:33:12 AM 16389 97290 21137

1/16/2014 8:33:13 AM 17567 97290 21137

1/16/2014 8:33:14 AM 16931 97290 21137

1/16/2014 8:33:15 AM 16593 97290 21137

1/16/2014 8:33:16 AM 17528 97290 21137

1/16/2014 8:33:17 AM 17402 97290 21137

1/16/2014 8:33:18 AM 16770 97290 21137

1/16/2014 8:33:19 AM 14932 97290 21137

1/16/2014 8:33:20 AM 16633 97290 21137

1/16/2014 8:33:21 AM 17118 97290 21137

1/16/2014 8:33:22 AM 17449 97290 21137

1/16/2014 8:33:23 AM 17802 97290 21137

1/16/2014 8:33:24 AM 14980 97290 21137

1/16/2014 8:33:25 AM 17215 97290 21137

1/16/2014 8:33:26 AM 15613 97290 21137

1/16/2014 8:33:27 AM 14853 97290 21137

1/16/2014 8:33:28 AM 14153 97290 21137

1/16/2014 8:33:29 AM 15028 97290 21137

1/16/2014 8:33:30 AM 14017 97290 21137

1/16/2014 8:33:31 AM 15054 97290 21137

1/16/2014 8:33:32 AM 14293 97290 21137

1/16/2014 8:33:33 AM 15213 97290 21137

1/16/2014 8:33:34 AM 13523 97290 21137

1/16/2014 8:33:35 AM 13460 97290 21137

1/16/2014 8:33:36 AM 13445 97290 21137

1/16/2014 8:33:37 AM 14671 97290 21137

1/16/2014 8:33:38 AM 16477 97290 21137

1/16/2014 8:33:39 AM 15909 97290 21137

1/16/2014 8:33:40 AM 14747 97290 21137

1/16/2014 8:33:41 AM 14216 97290 21137

1/16/2014 8:33:42 AM 15554 97290 21137

1/16/2014 8:33:43 AM 15738 97290 21137

1/16/2014 8:33:44 AM 17524 97290 21137

1/16/2014 8:33:45 AM 16591 97290 21137

1/16/2014 8:33:46 AM 15697 97290 21137

1/16/2014 8:33:47 AM 17244 97290 21137

1/16/2014 8:33:48 AM 15831 97290 21137

1/16/2014 8:33:49 AM 17637 97290 21137

1/16/2014 8:33:50 AM 16679 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:33:51 AM 18300 97290 21137

1/16/2014 8:33:52 AM 16005 97290 21137

1/16/2014 8:33:53 AM 16181 97290 21137

1/16/2014 8:33:54 AM 15835 97290 21137

1/16/2014 8:33:55 AM 14908 97290 21137

1/16/2014 8:33:56 AM 14467 97290 21137

1/16/2014 8:33:57 AM 13426 97290 21137

1/16/2014 8:33:58 AM 16706 97290 21137

1/16/2014 8:33:59 AM 14046 97290 21137

1/16/2014 8:34:00 AM 15691 97290 21137

1/16/2014 8:34:01 AM 15832 97290 21137

1/16/2014 8:34:02 AM 15688 97290 21137

1/16/2014 8:34:03 AM 16222 97290 21137

1/16/2014 8:34:04 AM 15665 97290 21137

1/16/2014 8:34:05 AM 14072 97290 21137

1/16/2014 8:34:06 AM 14794 97290 21137

1/16/2014 8:34:07 AM 14888 97290 21137

1/16/2014 8:34:08 AM 14342 97290 21137

1/16/2014 8:34:09 AM 14835 97290 21137

1/16/2014 8:34:10 AM 16098 97290 21137

1/16/2014 8:34:11 AM 16474 97290 21137

1/16/2014 8:34:12 AM 15668 97290 21137

1/16/2014 8:34:13 AM 16067 97290 21137

1/16/2014 8:34:14 AM 15506 97290 21137

1/16/2014 8:34:15 AM 12876 97290 21137

1/16/2014 8:34:16 AM 17199 97290 21137

1/16/2014 8:34:17 AM 16209 97290 21137

1/16/2014 8:34:18 AM 16322 97290 21137

1/16/2014 8:34:19 AM 15000 97290 21137

1/16/2014 8:34:20 AM 15720 97290 21137

1/16/2014 8:34:21 AM 18210 97290 21137

1/16/2014 8:34:22 AM 17992 97290 21137

1/16/2014 8:34:23 AM 17098 97290 21137

1/16/2014 8:34:24 AM 16874 97290 21137

1/16/2014 8:34:25 AM 16488 97290 21137

1/16/2014 8:34:26 AM 15432 97290 21137

1/16/2014 8:34:27 AM 15468 97290 21137

1/16/2014 8:34:28 AM 15747 97290 21137

1/16/2014 8:34:29 AM 17466 97290 21137

1/16/2014 8:34:30 AM 17386 97290 21137

1/16/2014 8:34:31 AM 17546 97290 21137

Page 385 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:34:32 AM 17526 97290 21137

1/16/2014 8:34:33 AM 17041 97290 21137

1/16/2014 8:34:34 AM 16290 97290 21137

1/16/2014 8:34:35 AM 16222 97290 21137

1/16/2014 8:34:36 AM 16355 97290 21137

1/16/2014 8:34:37 AM 15789 97290 21137

1/16/2014 8:34:38 AM 17447 97290 21137

1/16/2014 8:34:39 AM 16421 97290 21137

1/16/2014 8:34:40 AM 17305 97290 21137

1/16/2014 8:34:41 AM 15066 97290 21137

1/16/2014 8:34:42 AM 15046 97290 21137

1/16/2014 8:34:43 AM 13751 97290 21137

1/16/2014 8:34:44 AM 14568 97290 21137

1/16/2014 8:34:45 AM 14412 97290 21137

1/16/2014 8:34:46 AM 13773 97290 21137

1/16/2014 8:34:47 AM 15113 97290 21137

1/16/2014 8:34:48 AM 16528 97290 21137

1/16/2014 8:34:49 AM 16672 97290 21137

1/16/2014 8:34:50 AM 15208 97290 21137

1/16/2014 8:34:51 AM 16252 97290 21137

1/16/2014 8:34:52 AM 15253 97290 21137

1/16/2014 8:34:53 AM 15663 97290 21137

1/16/2014 8:34:54 AM 16065 97290 21137

1/16/2014 8:34:55 AM 17336 97290 21137

1/16/2014 8:34:56 AM 15074 97290 21137

1/16/2014 8:34:57 AM 15588 97290 21137

1/16/2014 8:34:58 AM 16527 97290 21137

1/16/2014 8:34:59 AM 15351 97290 21137

1/16/2014 8:35:00 AM 17278 97290 21137

1/16/2014 8:35:01 AM 16979 97290 21137

1/16/2014 8:35:02 AM 17295 97290 21137

1/16/2014 8:35:03 AM 14913 97290 21137

1/16/2014 8:35:04 AM 15578 97290 21137

1/16/2014 8:35:05 AM 15354 97290 21137

1/16/2014 8:35:06 AM 15508 97290 21137

1/16/2014 8:35:07 AM 17587 97290 21137

1/16/2014 8:35:08 AM 16846 97290 21137

1/16/2014 8:35:09 AM 15881 97290 21137

1/16/2014 8:35:10 AM 17860 97290 21137

1/16/2014 8:35:11 AM 16915 97290 21137

1/16/2014 8:35:12 AM 14728 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:35:13 AM 14362 97290 21137

1/16/2014 8:35:14 AM 15380 97290 21137

1/16/2014 8:35:15 AM 14675 97290 21137

1/16/2014 8:35:16 AM 15848 97290 21137

1/16/2014 8:35:17 AM 15212 97290 21137

1/16/2014 8:35:18 AM 16493 97290 21137

1/16/2014 8:35:19 AM 15913 97290 21137

1/16/2014 8:35:20 AM 18828 97290 21137

1/16/2014 8:35:21 AM 17817 97290 21137

1/16/2014 8:35:22 AM 16874 97290 21137

1/16/2014 8:35:23 AM 14958 97290 21137

1/16/2014 8:35:24 AM 15109 97290 21137

1/16/2014 8:35:25 AM 14637 97290 21137

1/16/2014 8:35:26 AM 14549 97290 21137

1/16/2014 8:35:27 AM 14797 97290 21137

1/16/2014 8:35:28 AM 16659 97290 21137

1/16/2014 8:35:29 AM 14964 97290 21137

1/16/2014 8:35:30 AM 14931 97290 21137

1/16/2014 8:35:31 AM 16632 97290 21137

1/16/2014 8:35:32 AM 16458 97290 21137

1/16/2014 8:35:33 AM 16294 97290 21137

1/16/2014 8:35:34 AM 15533 97290 21137

1/16/2014 8:35:35 AM 15343 97290 21137

1/16/2014 8:35:36 AM 15926 97290 21137

1/16/2014 8:35:37 AM 17203 97290 21137

1/16/2014 8:35:38 AM 14480 97290 21137

1/16/2014 8:35:39 AM 14960 97290 21137

1/16/2014 8:35:40 AM 16280 97290 21137

1/16/2014 8:35:41 AM 16580 97290 21137

1/16/2014 8:35:42 AM 15035 97290 21137

1/16/2014 8:35:43 AM 13928 97290 21137

1/16/2014 8:35:44 AM 14252 97290 21137

1/16/2014 8:35:45 AM 15683 97290 21137

1/16/2014 8:35:46 AM 14150 97290 21137

1/16/2014 8:35:47 AM 16257 97290 21137

1/16/2014 8:35:48 AM 16334 97290 21137

1/16/2014 8:35:49 AM 15723 97290 21137

1/16/2014 8:35:50 AM 16110 97290 21137

1/16/2014 8:52:26 AM 18808 97290 21137

1/16/2014 8:52:27 AM 17512 97290 21137

1/16/2014 8:52:28 AM 18748 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:52:29 AM 17797 97290 21137

1/16/2014 8:52:30 AM 18369 97290 21137

1/16/2014 8:52:31 AM 18752 97290 21137

1/16/2014 8:52:32 AM 18188 97290 21137

1/16/2014 8:52:33 AM 17297 97290 21137

1/16/2014 8:52:34 AM 16714 97290 21137

1/16/2014 8:52:35 AM 18308 97290 21137

1/16/2014 8:52:36 AM 17717 97290 21137

1/16/2014 8:52:37 AM 17869 97290 21137

1/16/2014 8:52:38 AM 17277 97290 21137

1/16/2014 8:52:39 AM 18569 97290 21137

1/16/2014 8:52:40 AM 18472 97290 21137

1/16/2014 8:52:41 AM 17398 97290 21137

1/16/2014 8:52:42 AM 18209 97290 21137

1/16/2014 8:52:43 AM 17752 97290 21137

1/16/2014 8:52:44 AM 15778 97290 21137

1/16/2014 8:52:45 AM 17444 97290 21137

1/16/2014 8:52:46 AM 18011 97290 21137

1/16/2014 8:52:47 AM 17822 97290 21137

1/16/2014 8:52:48 AM 19095 97290 21137

1/16/2014 8:52:49 AM 18333 97290 21137

1/16/2014 8:52:50 AM 18203 97290 21137

1/16/2014 8:52:51 AM 16641 97290 21137

1/16/2014 8:52:52 AM 16640 97290 21137

1/16/2014 8:52:53 AM 17810 97290 21137

1/16/2014 8:52:54 AM 17592 97290 21137

1/16/2014 8:52:55 AM 18648 97290 21137

1/16/2014 8:52:56 AM 18642 97290 21137

1/16/2014 8:52:57 AM 17830 97290 21137

1/16/2014 8:52:58 AM 18227 97290 21137

1/16/2014 8:52:59 AM 20366 97290 21137

1/16/2014 8:53:00 AM 19611 97290 21137

1/16/2014 8:53:01 AM 18583 97290 21137

1/16/2014 8:53:02 AM 17995 97290 21137

1/16/2014 8:53:03 AM 17789 97290 21137

1/16/2014 8:53:04 AM 19957 97290 21137

1/16/2014 8:53:05 AM 19959 97290 21137

1/16/2014 8:53:06 AM 17679 97290 21137

1/16/2014 8:53:07 AM 18040 97290 21137

1/16/2014 8:53:08 AM 19690 97290 21137

1/16/2014 8:53:09 AM 18482 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:53:10 AM 21000 97290 21137

1/16/2014 8:53:11 AM 19440 97290 21137

1/16/2014 8:53:12 AM 19110 97290 21137

1/16/2014 8:53:13 AM 20587 97290 21137

1/16/2014 8:53:14 AM 19427 97290 21137

1/16/2014 8:53:15 AM 19256 97290 21137

1/16/2014 8:53:16 AM 17384 97290 21137

1/16/2014 8:53:17 AM 16552 97290 21137

1/16/2014 8:53:18 AM 13679 97290 21137

1/16/2014 8:53:19 AM 14639 97290 21137

1/16/2014 8:53:20 AM 14190 97290 21137

1/16/2014 8:53:21 AM 15577 97290 21137

1/16/2014 8:53:22 AM 14244 97290 21137

1/16/2014 8:53:23 AM 14181 97290 21137

1/16/2014 8:53:24 AM 13475 97290 21137

1/16/2014 8:53:25 AM 14528 97290 21137

1/16/2014 8:53:26 AM 13502 97290 21137

1/16/2014 8:53:27 AM 13815 97290 21137

1/16/2014 8:53:28 AM 15303 97290 21137

1/16/2014 8:53:29 AM 13936 97290 21137

1/16/2014 8:53:30 AM 15034 97290 21137

1/16/2014 8:53:31 AM 12728 97290 21137

1/16/2014 8:53:32 AM 15932 97290 21137

1/16/2014 8:53:33 AM 15593 97290 21137

1/16/2014 8:53:34 AM 13558 97290 21137

1/16/2014 8:53:35 AM 13169 97290 21137

1/16/2014 8:53:36 AM 14842 97290 21137

1/16/2014 8:53:37 AM 14270 97290 21137

1/16/2014 8:53:38 AM 14877 97290 21137

1/16/2014 8:53:39 AM 13079 97290 21137

1/16/2014 8:53:40 AM 13920 97290 21137

1/16/2014 8:53:41 AM 16260 97290 21137

1/16/2014 8:53:42 AM 13755 97290 21137

1/16/2014 8:53:43 AM 14298 97290 21137

1/16/2014 8:53:44 AM 13444 97290 21137

1/16/2014 8:53:45 AM 12931 97290 21137

1/16/2014 8:53:46 AM 12202 97290 21137

1/16/2014 8:53:47 AM 13430 97290 21137

1/16/2014 8:53:48 AM 13917 97290 21137

1/16/2014 8:53:49 AM 12419 97290 21137

1/16/2014 8:53:50 AM 13065 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:53:51 AM 11606 97290 21137

1/16/2014 8:53:52 AM 12501 97290 21137

1/16/2014 8:53:53 AM 12725 97290 21137

1/16/2014 8:53:54 AM 12631 97290 21137

1/16/2014 8:53:55 AM 12607 97290 21137

1/16/2014 8:53:56 AM 12812 97290 21137

1/16/2014 8:53:57 AM 12293 97290 21137

1/16/2014 8:53:58 AM 12073 97290 21137

1/16/2014 8:53:59 AM 13008 97290 21137

1/16/2014 8:54:00 AM 14682 97290 21137

1/16/2014 8:54:01 AM 13690 97290 21137

1/16/2014 8:54:02 AM 12062 97290 21137

1/16/2014 8:54:03 AM 11955 97290 21137

1/16/2014 8:54:04 AM 11178 97290 21137

1/16/2014 8:54:05 AM 12154 97290 21137

1/16/2014 8:54:06 AM 13418 97290 21137

1/16/2014 8:54:07 AM 12894 97290 21137

1/16/2014 8:54:08 AM 12163 97290 21137

1/16/2014 8:54:09 AM 12311 97290 21137

1/16/2014 8:54:10 AM 12017 97290 21137

1/16/2014 8:54:11 AM 12454 97290 21137

1/16/2014 8:54:12 AM 12953 97290 21137

1/16/2014 8:54:13 AM 13708 97290 21137

1/16/2014 8:54:14 AM 14407 97290 21137

1/16/2014 8:54:15 AM 12871 97290 21137

1/16/2014 8:54:16 AM 12817 97290 21137

1/16/2014 8:54:17 AM 13464 97290 21137

1/16/2014 8:54:18 AM 12366 97290 21137

1/16/2014 8:54:19 AM 14311 97290 21137

1/16/2014 8:54:20 AM 14977 97290 21137

1/16/2014 8:54:21 AM 14604 97290 21137

1/16/2014 8:54:22 AM 14661 97290 21137

1/16/2014 8:54:23 AM 14825 97290 21137

1/16/2014 8:54:24 AM 16066 97290 21137

1/16/2014 8:54:25 AM 15956 97290 21137

1/16/2014 8:54:26 AM 16769 97290 21137

1/16/2014 8:54:27 AM 18892 97290 21137

1/16/2014 8:54:28 AM 16813 97290 21137

1/16/2014 8:54:29 AM 16263 97290 21137

1/16/2014 8:54:30 AM 15885 97290 21137

1/16/2014 8:54:31 AM 17141 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:54:32 AM 15445 97290 21137

1/16/2014 8:54:33 AM 16341 97290 21137

1/16/2014 8:54:34 AM 15425 97290 21137

1/16/2014 8:54:35 AM 15616 97290 21137

1/16/2014 8:54:36 AM 17194 97290 21137

1/16/2014 8:54:37 AM 16808 97290 21137

1/16/2014 8:54:38 AM 17282 97290 21137

1/16/2014 8:54:39 AM 16830 97290 21137

1/16/2014 8:54:40 AM 16597 97290 21137

1/16/2014 8:54:41 AM 15609 97290 21137

1/16/2014 8:54:42 AM 17072 97290 21137

1/16/2014 8:54:43 AM 17318 97290 21137

1/16/2014 8:54:44 AM 17919 97290 21137

1/16/2014 8:54:45 AM 16420 97290 21137

1/16/2014 8:54:46 AM 16945 97290 21137

1/16/2014 8:54:47 AM 17076 97290 21137

1/16/2014 8:54:48 AM 16869 97290 21137

1/16/2014 8:54:49 AM 16307 97290 21137

1/16/2014 8:54:50 AM 16016 97290 21137

1/16/2014 8:54:51 AM 17174 97290 21137

1/16/2014 8:54:52 AM 16713 97290 21137

1/16/2014 8:54:53 AM 15068 97290 21137

1/16/2014 8:54:54 AM 16487 97290 21137

1/16/2014 8:54:55 AM 17171 97290 21137

1/16/2014 8:54:56 AM 16653 97290 21137

1/16/2014 8:54:57 AM 16733 97290 21137

1/16/2014 8:54:58 AM 16813 97290 21137

1/16/2014 8:54:59 AM 15813 97290 21137

1/16/2014 8:55:00 AM 15623 97290 21137

1/16/2014 8:55:01 AM 15455 97290 21137

1/16/2014 8:55:02 AM 15744 97290 21137

1/16/2014 8:55:03 AM 15996 97290 21137

1/16/2014 8:55:04 AM 15549 97290 21137

1/16/2014 8:55:05 AM 16967 97290 21137

1/16/2014 8:55:06 AM 15011 97290 21137

1/16/2014 8:55:07 AM 17613 97290 21137

1/16/2014 8:55:08 AM 16163 97290 21137

1/16/2014 8:55:09 AM 15980 97290 21137

1/16/2014 8:55:10 AM 16325 97290 21137

1/16/2014 8:55:11 AM 15691 97290 21137

1/16/2014 8:55:12 AM 15622 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:55:13 AM 15125 97290 21137

1/16/2014 8:55:14 AM 15241 97290 21137

1/16/2014 8:55:15 AM 16020 97290 21137

1/16/2014 8:55:16 AM 15645 97290 21137

1/16/2014 8:55:17 AM 16931 97290 21137

1/16/2014 8:55:18 AM 16833 97290 21137

1/16/2014 8:55:19 AM 17798 97290 21137

1/16/2014 8:55:20 AM 17289 97290 21137

1/16/2014 8:55:21 AM 17462 97290 21137

1/16/2014 8:55:22 AM 17505 97290 21137

1/16/2014 8:55:23 AM 18686 97290 21137

1/16/2014 8:55:24 AM 18921 97290 21137

1/16/2014 8:55:25 AM 16850 97290 21137

1/16/2014 8:55:26 AM 17442 97290 21137

1/16/2014 8:55:27 AM 18100 97290 21137

1/16/2014 8:55:28 AM 19705 97290 21137

1/16/2014 8:55:29 AM 16416 97290 21137

1/16/2014 8:55:30 AM 15894 97290 21137

1/16/2014 8:55:31 AM 15613 97290 21137

1/16/2014 8:55:32 AM 14283 97290 21137

1/16/2014 8:55:33 AM 16830 97290 21137

1/16/2014 8:55:34 AM 15637 97290 21137

1/16/2014 8:55:35 AM 16749 97290 21137

1/16/2014 8:55:36 AM 17387 97290 21137

1/16/2014 8:55:37 AM 16286 97290 21137

1/16/2014 8:55:38 AM 15801 97290 21137

1/16/2014 8:55:39 AM 16070 97290 21137

1/16/2014 8:55:40 AM 17067 97290 21137

1/16/2014 8:55:41 AM 17677 97290 21137

1/16/2014 8:55:42 AM 16419 97290 21137

1/16/2014 8:55:43 AM 16134 97290 21137

1/16/2014 8:55:44 AM 15763 97290 21137

1/16/2014 8:55:45 AM 14951 97290 21137

1/16/2014 8:55:46 AM 15047 97290 21137

1/16/2014 8:55:47 AM 16631 97290 21137

1/16/2014 8:55:48 AM 16008 97290 21137

1/16/2014 8:55:49 AM 15612 97290 21137

1/16/2014 8:55:50 AM 16593 97290 21137

1/16/2014 8:55:51 AM 16358 97290 21137

1/16/2014 8:55:52 AM 15009 97290 21137

1/16/2014 8:55:53 AM 16532 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:55:54 AM 16073 97290 21137

1/16/2014 8:55:55 AM 15748 97290 21137

1/16/2014 8:55:56 AM 15127 97290 21137

1/16/2014 8:55:57 AM 14251 97290 21137

1/16/2014 8:55:58 AM 15892 97290 21137

1/16/2014 8:55:59 AM 16333 97290 21137

1/16/2014 8:56:00 AM 17313 97290 21137

1/16/2014 8:56:01 AM 16298 97290 21137

1/16/2014 8:56:02 AM 17574 97290 21137

1/16/2014 8:56:03 AM 15163 97290 21137

1/16/2014 8:56:04 AM 15011 97290 21137

1/16/2014 8:56:05 AM 16472 97290 21137

1/16/2014 8:56:06 AM 15908 97290 21137

1/16/2014 8:56:07 AM 17417 97290 21137

1/16/2014 8:56:08 AM 15214 97290 21137

1/16/2014 8:56:09 AM 15443 97290 21137

1/16/2014 8:56:10 AM 16251 97290 21137

1/16/2014 8:56:11 AM 16872 97290 21137

1/16/2014 8:56:12 AM 15588 97290 21137

1/16/2014 8:56:13 AM 16257 97290 21137

1/16/2014 8:56:14 AM 15044 97290 21137

1/16/2014 8:56:15 AM 15322 97290 21137

1/16/2014 8:56:16 AM 15295 97290 21137

1/16/2014 8:56:17 AM 14593 97290 21137

1/16/2014 8:56:18 AM 16098 97290 21137

1/16/2014 8:56:19 AM 13684 97290 21137

1/16/2014 8:56:20 AM 14491 97290 21137

1/16/2014 8:56:21 AM 14242 97290 21137

1/16/2014 8:56:22 AM 13730 97290 21137

1/16/2014 8:56:23 AM 13392 97290 21137

1/16/2014 8:56:24 AM 12888 97290 21137

1/16/2014 8:56:25 AM 12912 97290 21137

1/16/2014 8:56:26 AM 12918 97290 21137

1/16/2014 8:56:27 AM 11899 97290 21137

1/16/2014 8:56:28 AM 11884 97290 21137

1/16/2014 8:56:29 AM 11941 97290 21137

1/16/2014 8:56:30 AM 13845 97290 21137

1/16/2014 8:56:31 AM 13631 97290 21137

1/16/2014 8:56:32 AM 12138 97290 21137

1/16/2014 8:56:33 AM 13084 97290 21137

1/16/2014 8:56:34 AM 13711 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:56:35 AM 13267 97290 21137

1/16/2014 8:56:36 AM 13667 97290 21137

1/16/2014 8:56:37 AM 13796 97290 21137

1/16/2014 8:56:38 AM 13469 97290 21137

1/16/2014 8:56:39 AM 12727 97290 21137

1/16/2014 8:56:40 AM 12721 97290 21137

1/16/2014 8:56:41 AM 14040 97290 21137

1/16/2014 8:56:42 AM 14130 97290 21137

1/16/2014 8:56:43 AM 13162 97290 21137

1/16/2014 8:56:44 AM 12620 97290 21137

1/16/2014 8:56:45 AM 12785 97290 21137

1/16/2014 8:56:46 AM 12916 97290 21137

1/16/2014 8:56:47 AM 12559 97290 21137

1/16/2014 8:56:48 AM 13339 97290 21137

1/16/2014 8:56:49 AM 12215 97290 21137

1/16/2014 8:56:50 AM 12623 97290 21137

1/16/2014 8:56:51 AM 12006 97290 21137

1/16/2014 8:56:52 AM 14041 97290 21137

1/16/2014 8:56:53 AM 13590 97290 21137

1/16/2014 8:56:54 AM 12847 97290 21137

1/16/2014 8:56:55 AM 11942 97290 21137

1/16/2014 8:56:56 AM 13065 97290 21137

1/16/2014 8:56:57 AM 13316 97290 21137

1/16/2014 8:56:58 AM 13229 97290 21137

1/16/2014 8:56:59 AM 14527 97290 21137

1/16/2014 8:57:00 AM 14641 97290 21137

1/16/2014 8:57:01 AM 13950 97290 21137

1/16/2014 8:57:02 AM 12577 97290 21137

1/16/2014 8:57:03 AM 13848 97290 21137

1/16/2014 8:57:04 AM 14121 97290 21137

1/16/2014 8:57:05 AM 13670 97290 21137

1/16/2014 8:57:06 AM 14877 97290 21137

1/16/2014 8:57:07 AM 15479 97290 21137

1/16/2014 8:57:08 AM 15630 97290 21137

1/16/2014 8:57:09 AM 17017 97290 21137

1/16/2014 8:57:10 AM 14544 97290 21137

1/16/2014 8:57:11 AM 16446 97290 21137

1/16/2014 8:57:12 AM 16921 97290 21137

1/16/2014 8:57:13 AM 15750 97290 21137

1/16/2014 8:57:14 AM 17197 97290 21137

1/16/2014 8:57:15 AM 17649 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:57:16 AM 18212 97290 21137

1/16/2014 8:57:17 AM 19253 97290 21137

1/16/2014 8:57:18 AM 18313 97290 21137

1/16/2014 8:57:19 AM 16608 97290 21137

1/16/2014 8:57:20 AM 16122 97290 21137

1/16/2014 8:57:21 AM 15700 97290 21137

1/16/2014 8:57:22 AM 16045 97290 21137

1/16/2014 8:57:23 AM 16161 97290 21137

1/16/2014 8:57:24 AM 15500 97290 21137

1/16/2014 8:57:25 AM 16595 97290 21137

1/16/2014 8:57:26 AM 17168 97290 21137

1/16/2014 8:57:27 AM 16412 97290 21137

1/16/2014 8:57:28 AM 15893 97290 21137

1/16/2014 8:57:29 AM 16063 97290 21137

1/16/2014 8:57:30 AM 15926 97290 21137

1/16/2014 8:57:31 AM 17151 97290 21137

1/16/2014 8:57:32 AM 15867 97290 21137

1/16/2014 8:57:33 AM 17047 97290 21137

1/16/2014 8:57:34 AM 14941 97290 21137

1/16/2014 8:57:35 AM 14925 97290 21137

1/16/2014 8:57:36 AM 14801 97290 21137

1/16/2014 8:57:37 AM 13930 97290 21137

1/16/2014 8:57:38 AM 15482 97290 21137

1/16/2014 8:57:39 AM 15060 97290 21137

1/16/2014 8:57:40 AM 16785 97290 21137

1/16/2014 8:57:41 AM 17066 97290 21137

1/16/2014 8:57:42 AM 16386 97290 21137

1/16/2014 8:57:43 AM 17566 97290 21137

1/16/2014 8:57:44 AM 18041 97290 21137

1/16/2014 8:57:45 AM 18190 97290 21137

1/16/2014 8:57:46 AM 16667 97290 21137

1/16/2014 8:57:47 AM 15326 97290 21137

1/16/2014 8:57:48 AM 15231 97290 21137

1/16/2014 8:57:49 AM 16828 97290 21137

1/16/2014 8:57:50 AM 16057 97290 21137

1/16/2014 8:57:51 AM 15444 97290 21137

1/16/2014 8:57:52 AM 14001 97290 21137

1/16/2014 8:57:53 AM 15410 97290 21137

1/16/2014 8:57:54 AM 16092 97290 21137

1/16/2014 8:57:55 AM 16233 97290 21137

1/16/2014 8:57:56 AM 15998 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:57:57 AM 16779 97290 21137

1/16/2014 8:57:58 AM 15805 97290 21137

1/16/2014 8:57:59 AM 16821 97290 21137

1/16/2014 8:58:00 AM 16145 97290 21137

1/16/2014 8:58:01 AM 15826 97290 21137

1/16/2014 8:58:02 AM 16436 97290 21137

1/16/2014 8:58:03 AM 16469 97290 21137

1/16/2014 8:58:04 AM 16417 97290 21137

1/16/2014 8:58:05 AM 17274 97290 21137

1/16/2014 8:58:06 AM 16888 97290 21137

1/16/2014 8:58:07 AM 15922 97290 21137

1/16/2014 8:58:08 AM 16910 97290 21137

1/16/2014 8:58:09 AM 16797 97290 21137

1/16/2014 8:58:10 AM 18749 97290 21137

1/16/2014 8:58:11 AM 16687 97290 21137

1/16/2014 8:58:12 AM 16801 97290 21137

1/16/2014 8:58:13 AM 18210 97290 21137

1/16/2014 8:58:14 AM 17932 97290 21137

1/16/2014 8:58:15 AM 16303 97290 21137

1/16/2014 8:58:16 AM 16886 97290 21137

1/16/2014 8:58:17 AM 17511 97290 21137

1/16/2014 8:58:18 AM 16917 97290 21137

1/16/2014 8:58:19 AM 15839 97290 21137

1/16/2014 8:58:20 AM 16710 97290 21137

1/16/2014 8:58:21 AM 16717 97290 21137

1/16/2014 8:58:22 AM 17079 97290 21137

1/16/2014 8:58:23 AM 16179 97290 21137

1/16/2014 8:58:24 AM 14725 97290 21137

1/16/2014 8:58:25 AM 15321 97290 21137

1/16/2014 8:58:26 AM 15080 97290 21137

1/16/2014 8:58:27 AM 16490 97290 21137

1/16/2014 8:58:28 AM 15822 97290 21137

1/16/2014 8:58:29 AM 16915 97290 21137

1/16/2014 8:58:30 AM 17669 97290 21137

1/16/2014 8:58:31 AM 17077 97290 21137

1/16/2014 8:58:32 AM 16119 97290 21137

1/16/2014 8:58:33 AM 16209 97290 21137

1/16/2014 8:58:34 AM 16112 97290 21137

1/16/2014 8:58:35 AM 16238 97290 21137

1/16/2014 8:58:36 AM 15459 97290 21137

1/16/2014 8:58:37 AM 17725 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:58:38 AM 17001 97290 21137

1/16/2014 8:58:39 AM 16850 97290 21137

1/16/2014 8:58:40 AM 15912 97290 21137

1/16/2014 8:58:41 AM 15048 97290 21137

1/16/2014 8:58:42 AM 16992 97290 21137

1/16/2014 8:58:43 AM 16188 97290 21137

1/16/2014 8:58:44 AM 17067 97290 21137

1/16/2014 8:58:45 AM 17916 97290 21137

1/16/2014 8:58:46 AM 17139 97290 21137

1/16/2014 8:58:47 AM 16494 97290 21137

1/16/2014 8:58:48 AM 17473 97290 21137

1/16/2014 8:58:49 AM 17298 97290 21137

1/16/2014 8:58:50 AM 16324 97290 21137

1/16/2014 8:58:51 AM 17161 97290 21137

1/16/2014 8:58:52 AM 16740 97290 21137

1/16/2014 8:58:53 AM 15975 97290 21137

1/16/2014 8:58:54 AM 15543 97290 21137

1/16/2014 8:58:55 AM 16966 97290 21137

1/16/2014 8:58:56 AM 16331 97290 21137

1/16/2014 8:58:57 AM 17373 97290 21137

1/16/2014 8:58:58 AM 17303 97290 21137

1/16/2014 8:58:59 AM 17345 97290 21137

1/16/2014 8:59:00 AM 17296 97290 21137

1/16/2014 8:59:01 AM 17794 97290 21137

1/16/2014 8:59:02 AM 18428 97290 21137

1/16/2014 8:59:03 AM 17117 97290 21137

1/16/2014 8:59:04 AM 18139 97290 21137

1/16/2014 8:59:05 AM 18874 97290 21137

1/16/2014 8:59:06 AM 18578 97290 21137

1/16/2014 8:59:07 AM 15954 97290 21137

1/16/2014 8:59:08 AM 16888 97290 21137

1/16/2014 8:59:09 AM 16192 97290 21137

1/16/2014 8:59:10 AM 18418 97290 21137

1/16/2014 8:59:11 AM 16334 97290 21137

1/16/2014 8:59:12 AM 16173 97290 21137

1/16/2014 8:59:13 AM 15533 97290 21137

1/16/2014 8:59:14 AM 14053 97290 21137

1/16/2014 8:59:15 AM 12663 97290 21137

1/16/2014 8:59:16 AM 12795 97290 21137

1/16/2014 8:59:17 AM 14988 97290 21137

1/16/2014 8:59:18 AM 16377 97290 21137

Page 397 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 8:59:19 AM 13424 97290 21137

1/16/2014 8:59:20 AM 15266 97290 21137

1/16/2014 8:59:21 AM 16416 97290 21137

1/16/2014 8:59:22 AM 17274 97290 21137

1/16/2014 8:59:23 AM 16888 97290 21137

1/16/2014 8:59:24 AM 15082 97290 21137

1/16/2014 8:59:25 AM 15410 97290 21137

1/16/2014 8:59:26 AM 16152 97290 21137

1/16/2014 8:59:27 AM 16668 97290 21137

1/16/2014 8:59:28 AM 17517 97290 21137

1/16/2014 8:59:29 AM 16919 97290 21137

1/16/2014 8:59:30 AM 16890 97290 21137

1/16/2014 8:59:31 AM 16702 97290 21137

1/16/2014 8:59:32 AM 19265 97290 21137

1/16/2014 8:59:33 AM 17536 97290 21137

1/16/2014 8:59:34 AM 16654 97290 21137

1/16/2014 8:59:35 AM 16403 97290 21137

1/16/2014 8:59:36 AM 15561 97290 21137

1/16/2014 8:59:37 AM 17240 97290 21137

1/16/2014 8:59:38 AM 16280 97290 21137

1/16/2014 8:59:39 AM 17000 97290 21137

1/16/2014 8:59:40 AM 17630 97290 21137

1/16/2014 8:59:41 AM 19707 97290 21137

1/16/2014 8:59:42 AM 18097 97290 21137

1/16/2014 8:59:43 AM 17154 97290 21137

1/16/2014 8:59:44 AM 17578 97290 21137

1/16/2014 8:59:45 AM 19124 97290 21137

1/16/2014 8:59:46 AM 16241 97290 21137

1/16/2014 8:59:47 AM 17590 97290 21137

1/16/2014 8:59:48 AM 16517 97290 21137

1/16/2014 8:59:49 AM 16129 97290 21137

1/16/2014 8:59:50 AM 18192 97290 21137

1/16/2014 8:59:51 AM 17958 97290 21137

1/16/2014 8:59:52 AM 17899 97290 21137

1/16/2014 8:59:53 AM 18334 97290 21137

1/16/2014 8:59:54 AM 19103 97290 21137

1/16/2014 8:59:55 AM 16356 97290 21137

1/16/2014 8:59:56 AM 16479 97290 21137

1/16/2014 8:59:57 AM 15429 97290 21137

1/16/2014 8:59:58 AM 14207 97290 21137

1/16/2014 8:59:59 AM 13361 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:00:00 AM 16840 97290 21137

1/16/2014 9:00:01 AM 15820 97290 21137

1/16/2014 9:00:02 AM 15835 97290 21137

1/16/2014 9:00:03 AM 16588 97290 21137

1/16/2014 9:00:04 AM 15757 97290 21137

1/16/2014 9:00:05 AM 16029 97290 21137

1/16/2014 9:00:06 AM 15857 97290 21137

1/16/2014 9:00:07 AM 17524 97290 21137

1/16/2014 9:00:08 AM 16651 97290 21137

1/16/2014 9:00:09 AM 16702 97290 21137

1/16/2014 9:00:10 AM 18365 97290 21137

1/16/2014 9:00:11 AM 16741 97290 21137

1/16/2014 9:00:12 AM 18165 97290 21137

1/16/2014 9:00:13 AM 17411 97290 21137

1/16/2014 9:00:14 AM 17463 97290 21137

1/16/2014 9:00:15 AM 17371 97290 21137

1/16/2014 9:00:16 AM 17921 97290 21137

1/16/2014 9:00:17 AM 16180 97290 21137

1/16/2014 9:00:18 AM 15535 97290 21137

1/16/2014 9:00:19 AM 16303 97290 21137

1/16/2014 9:00:20 AM 18206 97290 21137

1/16/2014 9:00:21 AM 16281 97290 21137

1/16/2014 9:00:22 AM 17630 97290 21137

1/16/2014 9:00:23 AM 16197 97290 21137

1/16/2014 9:00:24 AM 15749 97290 21137

1/16/2014 9:00:25 AM 15157 97290 21137

1/16/2014 9:00:26 AM 16869 97290 21137

1/16/2014 9:00:27 AM 15197 97290 21137

1/16/2014 9:00:28 AM 17119 97290 21137

1/16/2014 9:00:29 AM 16669 97290 21137

1/16/2014 9:00:30 AM 18207 97290 21137

1/16/2014 9:00:31 AM 18472 97290 21137

1/16/2014 9:00:32 AM 16348 97290 21137

1/16/2014 9:00:33 AM 17617 97290 21137

1/16/2014 9:00:34 AM 19674 97290 21137

1/16/2014 9:00:35 AM 19138 97290 21137

1/16/2014 9:00:36 AM 17864 97290 21137

1/16/2014 9:00:37 AM 16676 97290 21137

1/16/2014 9:00:38 AM 15389 97290 21137

1/16/2014 9:00:39 AM 15277 97290 21137

1/16/2014 9:00:40 AM 15699 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:00:41 AM 15264 97290 21137

1/16/2014 9:00:42 AM 13686 97290 21137

1/16/2014 9:00:43 AM 13561 97290 21137

1/16/2014 9:00:44 AM 17400 97290 21137

1/16/2014 9:00:45 AM 15990 97290 21137

1/16/2014 9:00:46 AM 17107 97290 21137

1/16/2014 9:00:47 AM 16593 97290 21137

1/16/2014 9:00:48 AM 17014 97290 21137

1/16/2014 9:00:49 AM 16403 97290 21137

1/16/2014 9:00:50 AM 17811 97290 21137

1/16/2014 9:00:51 AM 16482 97290 21137

1/16/2014 9:00:52 AM 17110 97290 21137

1/16/2014 9:00:53 AM 18077 97290 21137

1/16/2014 9:00:54 AM 18109 97290 21137

1/16/2014 9:00:55 AM 17547 97290 21137

1/16/2014 9:00:56 AM 17767 97290 21137

1/16/2014 9:00:57 AM 15841 97290 21137

1/16/2014 9:00:58 AM 14520 97290 21137

1/16/2014 9:00:59 AM 15840 97290 21137

1/16/2014 9:01:00 AM 18510 97290 21137

1/16/2014 9:01:01 AM 17377 97290 21137

1/16/2014 9:01:02 AM 17244 97290 21137

1/16/2014 9:01:03 AM 16761 97290 21137

1/16/2014 9:01:04 AM 17120 97290 21137

1/16/2014 9:01:05 AM 15170 97290 21137

1/16/2014 9:01:06 AM 17472 97290 21137

1/16/2014 9:01:07 AM 16458 97290 21137

1/16/2014 9:01:08 AM 18214 97290 21137

1/16/2014 9:01:09 AM 17213 97290 21137

1/16/2014 9:01:10 AM 16513 97290 21137

1/16/2014 9:01:11 AM 17148 97290 21137

1/16/2014 9:01:12 AM 16287 97290 21137

1/16/2014 9:01:13 AM 18051 97290 21137

1/16/2014 9:01:14 AM 16993 97290 21137

1/16/2014 9:01:15 AM 16728 97290 21137

1/16/2014 9:01:16 AM 17352 97290 21137

1/16/2014 9:01:17 AM 16248 97290 21137

1/16/2014 9:01:18 AM 15072 97290 21137

1/16/2014 9:01:19 AM 17058 97290 21137

1/16/2014 9:01:20 AM 16474 97290 21137

1/16/2014 9:01:21 AM 16208 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:01:22 AM 17042 97290 21137

1/16/2014 9:01:23 AM 17130 97290 21137

1/16/2014 9:01:24 AM 15862 97290 21137

1/16/2014 9:01:25 AM 15755 97290 21137

1/16/2014 9:01:26 AM 16599 97290 21137

1/16/2014 9:01:27 AM 16239 97290 21137

1/16/2014 9:01:28 AM 16540 97290 21137

1/16/2014 9:01:29 AM 16585 97290 21137

1/16/2014 9:01:30 AM 15966 97290 21137

1/16/2014 9:01:31 AM 15811 97290 21137

1/16/2014 9:01:32 AM 16432 97290 21137

1/16/2014 9:01:33 AM 17128 97290 21137

1/16/2014 9:01:34 AM 14932 97290 21137

1/16/2014 9:01:35 AM 16543 97290 21137

1/16/2014 9:01:36 AM 16885 97290 21137

1/16/2014 9:01:37 AM 17361 97290 21137

1/16/2014 9:01:38 AM 16160 97290 21137

1/16/2014 9:01:39 AM 15590 97290 21137

1/16/2014 9:01:40 AM 15237 97290 21137

1/16/2014 9:01:41 AM 15869 97290 21137

1/16/2014 9:01:42 AM 15967 97290 21137

1/16/2014 9:01:43 AM 16741 97290 21137

1/16/2014 9:01:44 AM 15975 97290 21137

1/16/2014 9:01:45 AM 15513 97290 21137

1/16/2014 9:01:46 AM 16508 97290 21137

1/16/2014 9:01:47 AM 16607 97290 21137

1/16/2014 9:01:48 AM 16451 97290 21137

1/16/2014 9:01:49 AM 15363 97290 21137

1/16/2014 9:01:50 AM 16710 97290 21137

1/16/2014 9:01:51 AM 17917 97290 21137

1/16/2014 9:01:52 AM 17079 97290 21137

1/16/2014 9:01:53 AM 16300 97290 21137

1/16/2014 9:01:54 AM 15745 97290 21137

1/16/2014 9:01:55 AM 16806 97290 21137

1/16/2014 9:01:56 AM 16771 97290 21137

1/16/2014 9:01:57 AM 14632 97290 21137

1/16/2014 9:01:58 AM 17068 97290 21137

1/16/2014 9:01:59 AM 15457 97290 21137

1/16/2014 9:02:00 AM 17574 97290 21137

1/16/2014 9:02:01 AM 16483 97290 21137

1/16/2014 9:02:02 AM 14801 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:02:03 AM 16030 97290 21137

1/16/2014 9:02:04 AM 15347 97290 21137

1/16/2014 9:02:05 AM 14516 97290 21137

1/16/2014 9:02:06 AM 14009 97290 21137

1/16/2014 9:02:07 AM 16252 97290 21137

1/16/2014 9:02:08 AM 18073 97290 21137

1/16/2014 9:02:09 AM 17508 97290 21137

1/16/2014 9:02:10 AM 15357 97290 21137

1/16/2014 9:02:11 AM 16259 97290 21137

1/16/2014 9:02:12 AM 16035 97290 21137

1/16/2014 9:02:13 AM 16638 97290 21137

1/16/2014 9:02:14 AM 17149 97290 21137

1/16/2014 9:02:15 AM 16887 97290 21137

1/16/2014 9:02:16 AM 15682 97290 21137

1/16/2014 9:02:17 AM 15320 97290 21137

1/16/2014 9:02:18 AM 16730 97290 21137

1/16/2014 9:02:19 AM 16482 97290 21137

1/16/2014 9:02:20 AM 16750 97290 21137

1/16/2014 9:02:21 AM 16247 97290 21137

1/16/2014 9:02:22 AM 16121 97290 21137

1/16/2014 9:02:23 AM 17110 97290 21137

1/16/2014 9:02:24 AM 16457 97290 21137

1/16/2014 9:02:25 AM 15214 97290 21137

1/16/2014 9:02:26 AM 16793 97290 21137

1/16/2014 9:02:27 AM 15928 97290 21137

1/16/2014 9:02:28 AM 15232 97290 21137

1/16/2014 9:02:29 AM 15538 97290 21137

1/16/2014 9:02:30 AM 16664 97290 21137

1/16/2014 9:02:31 AM 15806 97290 21137

1/16/2014 9:02:32 AM 16701 97290 21137

1/16/2014 9:02:33 AM 15305 97290 21137

1/16/2014 9:02:34 AM 16276 97290 21137

1/16/2014 9:02:35 AM 15518 97290 21137

1/16/2014 9:02:36 AM 14929 97290 21137

1/16/2014 9:02:37 AM 15642 97290 21137

1/16/2014 9:02:38 AM 15370 97290 21137

1/16/2014 9:02:39 AM 16352 97290 21137

1/16/2014 9:02:40 AM 16358 97290 21137

1/16/2014 9:02:41 AM 16329 97290 21137

1/16/2014 9:02:42 AM 18062 97290 21137

1/16/2014 9:02:43 AM 17715 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:02:44 AM 16488 97290 21137

1/16/2014 9:02:45 AM 16632 97290 21137

1/16/2014 9:02:46 AM 15468 97290 21137

1/16/2014 9:02:47 AM 16707 97290 21137

1/16/2014 9:02:48 AM 16056 97290 21137

1/16/2014 9:02:49 AM 17454 97290 21137

1/16/2014 9:02:50 AM 16753 97290 21137

1/16/2014 9:02:51 AM 16458 97290 21137

1/16/2014 9:02:52 AM 15604 97290 21137

1/16/2014 9:02:53 AM 17101 97290 21137

1/16/2014 9:02:54 AM 16485 97290 21137

1/16/2014 9:02:55 AM 14171 97290 21137

1/16/2014 9:02:56 AM 15063 97290 21137

1/16/2014 9:02:57 AM 17085 97290 21137

1/16/2014 9:02:58 AM 16151 97290 21137

1/16/2014 9:02:59 AM 18738 97290 21137

1/16/2014 9:03:00 AM 16564 97290 21137

1/16/2014 9:03:01 AM 17401 97290 21137

1/16/2014 9:03:02 AM 15690 97290 21137

1/16/2014 9:03:03 AM 16102 97290 21137

1/16/2014 9:03:04 AM 17165 97290 21137

1/16/2014 9:03:05 AM 16711 97290 21137

1/16/2014 9:03:06 AM 15457 97290 21137

1/16/2014 9:03:07 AM 16794 97290 21137

1/16/2014 9:03:08 AM 15868 97290 21137

1/16/2014 9:03:09 AM 17077 97290 21137

1/16/2014 9:03:10 AM 15249 97290 21137

1/16/2014 9:03:11 AM 16862 97290 21137

1/16/2014 9:03:12 AM 16065 97290 21137

1/16/2014 9:03:13 AM 15386 97290 21137

1/16/2014 9:03:14 AM 16986 97290 21137

1/16/2014 9:03:15 AM 15586 97290 21137

1/16/2014 9:03:16 AM 16676 97290 21137

1/16/2014 9:03:17 AM 16829 97290 21137

1/16/2014 9:03:18 AM 16747 97290 21137

1/16/2014 9:03:19 AM 16666 97290 21137

1/16/2014 9:03:20 AM 16616 97290 21137

1/16/2014 9:03:21 AM 14474 97290 21137

1/16/2014 9:03:22 AM 15768 97290 21137

1/16/2014 9:03:23 AM 15912 97290 21137

1/16/2014 9:03:24 AM 17028 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:03:25 AM 16587 97290 21137

1/16/2014 9:03:26 AM 15126 97290 21137

1/16/2014 9:03:27 AM 14491 97290 21137

1/16/2014 9:03:28 AM 16312 97290 21137

1/16/2014 9:03:29 AM 15178 97290 21137

1/16/2014 9:03:30 AM 16094 97290 21137

1/16/2014 9:03:31 AM 15993 97290 21137

1/16/2014 9:03:32 AM 15908 97290 21137

1/16/2014 9:03:33 AM 16187 97290 21137

1/16/2014 9:03:34 AM 16076 97290 21137

1/16/2014 9:03:35 AM 16679 97290 21137

1/16/2014 9:03:36 AM 16500 97290 21137

1/16/2014 9:03:37 AM 16365 97290 21137

1/16/2014 9:03:38 AM 14771 97290 21137

1/16/2014 9:03:39 AM 16472 97290 21137

1/16/2014 9:03:40 AM 15368 97290 21137

1/16/2014 9:03:41 AM 14552 97290 21137

1/16/2014 9:03:42 AM 16418 97290 21137

1/16/2014 9:03:43 AM 17874 97290 21137

1/16/2014 9:03:44 AM 15958 97290 21137

1/16/2014 9:03:45 AM 16559 97290 21137

1/16/2014 9:03:46 AM 17370 97290 21137

1/16/2014 9:03:47 AM 16642 97290 21137

1/16/2014 9:03:48 AM 17390 97290 21137

1/16/2014 9:03:49 AM 17787 97290 21137

1/16/2014 9:03:50 AM 18157 97290 21137

1/16/2014 9:03:51 AM 17199 97290 21137

1/16/2014 9:03:52 AM 17349 97290 21137

1/16/2014 9:03:53 AM 19097 97290 21137

1/16/2014 9:03:54 AM 17794 97290 21137

1/16/2014 9:03:55 AM 17708 97290 21137

1/16/2014 9:03:56 AM 17927 97290 21137

1/16/2014 9:03:57 AM 16481 97290 21137

1/16/2014 9:03:58 AM 14440 97290 21137

1/16/2014 9:03:59 AM 14890 97290 21137

1/16/2014 9:04:00 AM 15272 97290 21137

1/16/2014 9:04:01 AM 16088 97290 21137

1/16/2014 9:04:02 AM 16922 97290 21137

1/16/2014 9:04:03 AM 18510 97290 21137

1/16/2014 9:04:04 AM 16657 97290 21137

1/16/2014 9:04:05 AM 17274 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:04:06 AM 17368 97290 21137

1/16/2014 9:04:07 AM 16912 97290 21137

1/16/2014 9:04:08 AM 16678 97290 21137

1/16/2014 9:04:09 AM 16769 97290 21137

1/16/2014 9:04:10 AM 16792 97290 21137

1/16/2014 9:04:11 AM 15778 97290 21137

1/16/2014 9:04:12 AM 16064 97290 21137

1/16/2014 9:04:13 AM 16196 97290 21137

1/16/2014 9:04:14 AM 14219 97290 21137

1/16/2014 9:04:15 AM 15524 97290 21137

1/16/2014 9:04:16 AM 16841 97290 21137

1/16/2014 9:04:17 AM 15820 97290 21137

1/16/2014 9:04:18 AM 15475 97290 21137

1/16/2014 9:04:19 AM 15838 97290 21137

1/16/2014 9:04:20 AM 16319 97290 21137

1/16/2014 9:04:21 AM 16620 97290 21137

1/16/2014 9:04:22 AM 17025 97290 21137

1/16/2014 9:04:23 AM 19256 97290 21137

1/16/2014 9:04:24 AM 17714 97290 21137

1/16/2014 9:04:25 AM 17718 97290 21137

1/16/2014 9:04:26 AM 16339 97290 21137

1/16/2014 9:04:27 AM 16444 97290 21137

1/16/2014 9:04:28 AM 15571 97290 21137

1/16/2014 9:04:29 AM 16762 97290 21137

1/16/2014 9:04:30 AM 15560 97290 21137

1/16/2014 9:04:31 AM 15710 97290 21137

1/16/2014 9:04:32 AM 14007 97290 21137

1/16/2014 9:04:33 AM 15442 97290 21137

1/16/2014 9:04:34 AM 16580 97290 21137

1/16/2014 9:04:35 AM 18065 97290 21137

1/16/2014 9:04:36 AM 18076 97290 21137

1/16/2014 9:04:37 AM 15769 97290 21137

1/16/2014 9:04:38 AM 15702 97290 21137

1/16/2014 9:04:39 AM 17395 97290 21137

1/16/2014 9:05:01 AM 16458 97290 21137

1/16/2014 9:05:01 AM 16271 97290 21137

1/16/2014 9:05:02 AM 16114 97290 21137

1/16/2014 9:05:03 AM 15098 97290 21137

1/16/2014 9:05:04 AM 14964 97290 21137

1/16/2014 9:05:05 AM 16101 97290 21137

1/16/2014 9:05:06 AM 16235 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:05:07 AM 15488 97290 21137

1/16/2014 9:05:08 AM 15812 97290 21137

1/16/2014 9:05:09 AM 17423 97290 21137

1/16/2014 9:05:10 AM 16505 97290 21137

1/16/2014 9:05:11 AM 16306 97290 21137

1/16/2014 9:05:12 AM 15746 97290 21137

1/16/2014 9:05:13 AM 14976 97290 21137

1/16/2014 9:05:14 AM 14574 97290 21137

1/16/2014 9:05:15 AM 16303 97290 21137

1/16/2014 9:05:16 AM 15296 97290 21137

1/16/2014 9:05:17 AM 14624 97290 21137

1/16/2014 9:05:18 AM 15536 97290 21137

1/16/2014 9:05:19 AM 15284 97290 21137

1/16/2014 9:05:20 AM 13781 97290 21137

1/16/2014 9:05:21 AM 14575 97290 21137

1/16/2014 9:05:22 AM 15403 97290 21137

1/16/2014 9:05:23 AM 14471 97290 21137

1/16/2014 9:05:24 AM 14027 97290 21137

1/16/2014 9:05:25 AM 14216 97290 21137

1/16/2014 9:05:26 AM 13994 97290 21137

1/16/2014 9:05:27 AM 14328 97290 21137

1/16/2014 9:05:28 AM 13632 97290 21137

1/16/2014 9:05:29 AM 14148 97290 21137

1/16/2014 9:05:30 AM 13647 97290 21137

1/16/2014 9:05:31 AM 12561 97290 21137

1/16/2014 9:05:32 AM 13400 97290 21137

1/16/2014 9:05:33 AM 13580 97290 21137

1/16/2014 9:05:34 AM 11915 97290 21137

1/16/2014 9:05:35 AM 13178 97290 21137

1/16/2014 9:05:36 AM 12804 97290 21137

1/16/2014 9:05:37 AM 13821 97290 21137

1/16/2014 9:05:38 AM 14435 97290 21137

1/16/2014 9:05:39 AM 14558 97290 21137

1/16/2014 9:05:40 AM 15729 97290 21137

1/16/2014 9:05:41 AM 15902 97290 21137

1/16/2014 9:05:42 AM 14745 97290 21137

1/16/2014 9:05:43 AM 15506 97290 21137

1/16/2014 9:05:44 AM 14766 97290 21137

1/16/2014 9:05:45 AM 15451 97290 21137

1/16/2014 9:05:46 AM 15982 97290 21137

1/16/2014 9:05:47 AM 12665 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:05:48 AM 13606 97290 21137

1/16/2014 9:05:49 AM 14141 97290 21137

1/16/2014 9:05:50 AM 13585 97290 21137

1/16/2014 9:05:51 AM 13266 97290 21137

1/16/2014 9:05:52 AM 14056 97290 21137

1/16/2014 9:05:53 AM 14794 97290 21137

1/16/2014 9:05:54 AM 14708 97290 21137

1/16/2014 9:05:55 AM 13367 97290 21137

1/16/2014 9:05:56 AM 14171 97290 21137

1/16/2014 9:05:57 AM 13713 97290 21137

1/16/2014 9:05:58 AM 15788 97290 21137

1/16/2014 9:05:59 AM 14447 97290 21137

1/16/2014 9:06:00 AM 15521 97290 21137

1/16/2014 9:06:01 AM 14500 97290 21137

1/16/2014 9:06:02 AM 15055 97290 21137

1/16/2014 9:06:03 AM 15733 97290 21137

1/16/2014 9:06:04 AM 14943 97290 21137

1/16/2014 9:06:05 AM 16215 97290 21137

1/16/2014 9:06:06 AM 16653 97290 21137

1/16/2014 9:06:07 AM 16343 97290 21137

1/16/2014 9:06:08 AM 16206 97290 21137

1/16/2014 9:06:09 AM 17731 97290 21137

1/16/2014 9:06:10 AM 15862 97290 21137

1/16/2014 9:06:11 AM 18155 97290 21137

1/16/2014 9:06:12 AM 16029 97290 21137

1/16/2014 9:06:13 AM 16367 97290 21137

1/16/2014 9:06:14 AM 18911 97290 21137

1/16/2014 9:06:15 AM 16758 97290 21137

1/16/2014 9:06:16 AM 17509 97290 21137

1/16/2014 9:06:17 AM 16197 97290 21137

1/16/2014 9:06:18 AM 17369 97290 21137

1/16/2014 9:06:19 AM 18082 97290 21137

1/16/2014 9:06:20 AM 17480 97290 21137

1/16/2014 9:06:21 AM 17360 97290 21137

1/16/2014 9:06:22 AM 15920 97290 21137

1/16/2014 9:06:23 AM 14750 97290 21137

1/16/2014 9:06:24 AM 16257 97290 21137

1/16/2014 9:06:25 AM 15614 97290 21137

1/16/2014 9:06:26 AM 18093 97290 21137

1/16/2014 9:06:27 AM 16823 97290 21137

1/16/2014 9:06:28 AM 15245 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:06:29 AM 17011 97290 21137

1/16/2014 9:06:30 AM 17752 97290 21137

1/16/2014 9:06:31 AM 16858 97290 21137

1/16/2014 9:06:32 AM 15884 97290 21137

1/16/2014 9:06:33 AM 18341 97290 21137

1/16/2014 9:06:34 AM 17695 97290 21137

1/16/2014 9:06:35 AM 19003 97290 21137

1/16/2014 9:06:36 AM 17231 97290 21137

1/16/2014 9:06:37 AM 16247 97290 21137

1/16/2014 9:06:38 AM 16571 97290 21137

1/16/2014 9:06:39 AM 17973 97290 21137

1/16/2014 9:06:40 AM 16283 97290 21137

1/16/2014 9:06:41 AM 16100 97290 21137

1/16/2014 9:06:42 AM 16115 97290 21137

1/16/2014 9:06:43 AM 15758 97290 21137

1/16/2014 9:06:44 AM 15759 97290 21137

1/16/2014 9:06:45 AM 15340 97290 21137

1/16/2014 9:06:46 AM 16225 97290 21137

1/16/2014 9:06:47 AM 16026 97290 21137

1/16/2014 9:06:48 AM 15976 97290 21137

1/16/2014 9:06:49 AM 16354 97290 21137

1/16/2014 9:06:50 AM 17618 97290 21137

1/16/2014 9:06:51 AM 17784 97290 21137

1/16/2014 9:06:52 AM 18336 97290 21137

1/16/2014 9:06:53 AM 17574 97290 21137

1/16/2014 9:06:54 AM 17743 97290 21137

1/16/2014 9:06:55 AM 17186 97290 21137

1/16/2014 9:06:56 AM 16386 97290 21137

1/16/2014 9:06:57 AM 16816 97290 21137

1/16/2014 9:06:58 AM 16564 97290 21137

1/16/2014 9:06:59 AM 16051 97290 21137

1/16/2014 9:07:00 AM 15562 97290 21137

1/16/2014 9:07:01 AM 16730 97290 21137

1/16/2014 9:07:02 AM 14562 97290 21137

1/16/2014 9:07:03 AM 15400 97290 21137

1/16/2014 9:07:04 AM 15340 97290 21137

1/16/2014 9:07:05 AM 14125 97290 21137

1/16/2014 9:07:06 AM 14091 97290 21137

1/16/2014 9:07:07 AM 13782 97290 21137

1/16/2014 9:07:08 AM 13555 97290 21137

1/16/2014 9:07:09 AM 16019 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:07:10 AM 16184 97290 21137

1/16/2014 9:07:11 AM 16796 97290 21137

1/16/2014 9:07:12 AM 15779 97290 21137

1/16/2014 9:07:13 AM 17174 97290 21137

1/16/2014 9:07:14 AM 18183 97290 21137

1/16/2014 9:07:15 AM 18075 97290 21137

1/16/2014 9:07:16 AM 17928 97290 21137

1/16/2014 9:07:17 AM 18012 97290 21137

1/16/2014 9:07:18 AM 17463 97290 21137

1/16/2014 9:07:19 AM 17071 97290 21137

1/16/2014 9:07:20 AM 16773 97290 21137

1/16/2014 9:07:21 AM 17003 97290 21137

1/16/2014 9:07:22 AM 17301 97290 21137

1/16/2014 9:07:23 AM 15935 97290 21137

1/16/2014 9:07:24 AM 15413 97290 21137

1/16/2014 9:07:25 AM 18043 97290 21137

1/16/2014 9:07:26 AM 16361 97290 21137

1/16/2014 9:07:27 AM 15760 97290 21137

1/16/2014 9:07:28 AM 15430 97290 21137

1/16/2014 9:07:29 AM 17147 97290 21137

1/16/2014 9:07:30 AM 16796 97290 21137

1/16/2014 9:07:31 AM 15299 97290 21137

1/16/2014 9:07:32 AM 15525 97290 21137

1/16/2014 9:07:33 AM 16271 97290 21137

1/16/2014 9:07:34 AM 16757 97290 21137

1/16/2014 9:07:35 AM 15199 97290 21137

1/16/2014 9:07:36 AM 16039 97290 21137

1/16/2014 9:07:37 AM 14360 97290 21137

1/16/2014 9:07:38 AM 15890 97290 21137

1/16/2014 9:07:39 AM 15342 97290 21137

1/16/2014 9:07:40 AM 14395 97290 21137

1/16/2014 9:07:41 AM 15209 97290 21137

1/16/2014 9:07:42 AM 15922 97290 21137

1/16/2014 9:07:43 AM 15320 97290 21137

1/16/2014 9:07:44 AM 14840 97290 21137

1/16/2014 9:07:45 AM 14420 97290 21137

1/16/2014 9:07:46 AM 16055 97290 21137

1/16/2014 9:07:47 AM 15953 97290 21137

1/16/2014 9:07:48 AM 16588 97290 21137

1/16/2014 9:07:49 AM 14497 97290 21137

1/16/2014 9:07:50 AM 16854 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:07:51 AM 16873 97290 21137

1/16/2014 9:07:52 AM 17478 97290 21137

1/16/2014 9:07:53 AM 16279 97290 21137

1/16/2014 9:07:54 AM 17689 97290 21137

1/16/2014 9:07:55 AM 15552 97290 21137

1/16/2014 9:07:56 AM 17868 97290 21137

1/16/2014 9:07:57 AM 16467 97290 21137

1/16/2014 9:07:58 AM 17046 97290 21137

1/16/2014 9:07:59 AM 17161 97290 21137

1/16/2014 9:08:00 AM 16020 97290 21137

1/16/2014 9:08:01 AM 14745 97290 21137

1/16/2014 9:08:02 AM 14996 97290 21137

1/16/2014 9:08:03 AM 13198 97290 21137

1/16/2014 9:08:04 AM 12945 97290 21137

1/16/2014 9:08:05 AM 11486 97290 21137

1/16/2014 9:08:06 AM 13131 97290 21137

1/16/2014 9:08:07 AM 13002 97290 21137

1/16/2014 9:08:08 AM 13270 97290 21137

1/16/2014 9:08:09 AM 15377 97290 21137

1/16/2014 9:08:10 AM 14944 97290 21137

1/16/2014 9:08:11 AM 16966 97290 21137

1/16/2014 9:08:12 AM 15881 97290 21137

1/16/2014 9:08:13 AM 15100 97290 21137

1/16/2014 9:08:14 AM 17395 97290 21137

1/16/2014 9:08:15 AM 16168 97290 21137

1/16/2014 9:08:16 AM 17332 97290 21137

1/16/2014 9:08:17 AM 18493 97290 21137

1/16/2014 9:08:18 AM 16833 97290 21137

1/16/2014 9:08:19 AM 16778 97290 21137

1/16/2014 9:08:20 AM 18024 97290 21137

1/16/2014 9:08:21 AM 16686 97290 21137

1/16/2014 9:08:22 AM 15511 97290 21137

1/16/2014 9:08:23 AM 15757 97290 21137

1/16/2014 9:08:24 AM 17289 97290 21137

1/16/2014 9:08:25 AM 16262 97290 21137

1/16/2014 9:08:26 AM 16005 97290 21137

1/16/2014 9:08:27 AM 15971 97290 21137

1/16/2014 9:08:28 AM 16113 97290 21137

1/16/2014 9:08:29 AM 16268 97290 21137

1/16/2014 9:08:30 AM 16547 97290 21137

1/16/2014 9:08:31 AM 17606 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:08:32 AM 16611 97290 21137

1/16/2014 9:08:33 AM 15283 97290 21137

1/16/2014 9:08:34 AM 16300 97290 21137

1/16/2014 9:08:35 AM 17095 97290 21137

1/16/2014 9:08:36 AM 17203 97290 21137

1/16/2014 9:08:37 AM 17501 97290 21137

1/16/2014 9:08:38 AM 17275 97290 21137

1/16/2014 9:08:39 AM 15118 97290 21137

1/16/2014 9:08:40 AM 15239 97290 21137

1/16/2014 9:08:41 AM 14730 97290 21137

1/16/2014 9:08:42 AM 16042 97290 21137

1/16/2014 9:08:43 AM 15980 97290 21137

1/16/2014 9:08:44 AM 15875 97290 21137

1/16/2014 9:08:45 AM 15728 97290 21137

1/16/2014 9:08:46 AM 17072 97290 21137

1/16/2014 9:08:47 AM 15038 97290 21137

1/16/2014 9:08:48 AM 14589 97290 21137

1/16/2014 9:08:49 AM 15197 97290 21137

1/16/2014 9:08:50 AM 15139 97290 21137

1/16/2014 9:08:51 AM 16594 97290 21137

1/16/2014 9:08:52 AM 16928 97290 21137

1/16/2014 9:08:53 AM 17042 97290 21137

1/16/2014 9:08:54 AM 16740 97290 21137

1/16/2014 9:08:55 AM 16485 97290 21137

1/16/2014 9:08:56 AM 17531 97290 21137

1/16/2014 9:08:57 AM 18663 97290 21137

1/16/2014 9:08:58 AM 16635 97290 21137

1/16/2014 9:08:59 AM 17598 97290 21137

1/16/2014 9:09:00 AM 17509 97290 21137

1/16/2014 9:09:01 AM 18087 97290 21137

1/16/2014 9:09:02 AM 16042 97290 21137

1/16/2014 9:09:03 AM 15860 97290 21137

1/16/2014 9:09:04 AM 16235 97290 21137

1/16/2014 9:09:05 AM 15638 97290 21137

1/16/2014 9:09:06 AM 16179 97290 21137

1/16/2014 9:09:07 AM 15415 97290 21137

1/16/2014 9:09:08 AM 14773 97290 21137

1/16/2014 9:09:09 AM 15153 97290 21137

1/16/2014 9:09:10 AM 13148 97290 21137

1/16/2014 9:09:11 AM 14374 97290 21137

1/16/2014 9:09:12 AM 13826 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:09:13 AM 14076 97290 21137

1/16/2014 9:09:14 AM 12969 97290 21137

1/16/2014 9:09:15 AM 12452 97290 21137

1/16/2014 9:09:16 AM 14393 97290 21137

1/16/2014 9:09:17 AM 14968 97290 21137

1/16/2014 9:09:18 AM 15502 97290 21137

1/16/2014 9:09:19 AM 16055 97290 21137

1/16/2014 9:09:20 AM 16343 97290 21137

1/16/2014 9:09:21 AM 16896 97290 21137

1/16/2014 9:09:22 AM 17574 97290 21137

1/16/2014 9:09:23 AM 16093 97290 21137

1/16/2014 9:09:24 AM 16353 97290 21137

1/16/2014 9:09:25 AM 15818 97290 21137

1/16/2014 9:09:26 AM 15984 97290 21137

1/16/2014 9:09:27 AM 17106 97290 21137

1/16/2014 9:09:28 AM 15556 97290 21137

1/16/2014 9:09:29 AM 17929 97290 21137

1/16/2014 9:09:30 AM 17232 97290 21137

1/16/2014 9:09:31 AM 16038 97290 21137

1/16/2014 9:09:32 AM 17929 97290 21137

1/16/2014 9:09:33 AM 17922 97290 21137

1/16/2014 9:09:34 AM 16300 97290 21137

1/16/2014 9:09:35 AM 16795 97290 21137

1/16/2014 9:09:36 AM 16108 97290 21137

1/16/2014 9:09:37 AM 16057 97290 21137

1/16/2014 9:09:38 AM 17544 97290 21137

1/16/2014 9:09:39 AM 16116 97290 21137

1/16/2014 9:09:40 AM 15729 97290 21137

1/16/2014 9:09:41 AM 15212 97290 21137

1/16/2014 9:09:42 AM 13733 97290 21137

1/16/2014 9:09:43 AM 14713 97290 21137

1/16/2014 9:09:44 AM 15168 97290 21137

1/16/2014 9:09:45 AM 16872 97290 21137

1/16/2014 9:09:46 AM 16638 97290 21137

1/16/2014 9:09:47 AM 16039 97290 21137

1/16/2014 9:09:48 AM 17359 97290 21137

1/16/2014 9:09:49 AM 15620 97290 21137

1/16/2014 9:09:50 AM 16535 97290 21137

1/16/2014 9:09:51 AM 15173 97290 21137

1/16/2014 9:09:52 AM 15943 97290 21137

1/16/2014 9:09:53 AM 15656 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:09:54 AM 16244 97290 21137

1/16/2014 9:09:55 AM 16121 97290 21137

1/16/2014 9:09:56 AM 15790 97290 21137

1/16/2014 9:09:57 AM 17237 97290 21137

1/16/2014 9:09:58 AM 16279 97290 21137

1/16/2014 9:09:59 AM 16219 97290 21137

1/16/2014 9:10:00 AM 16445 97290 21137

1/16/2014 9:10:01 AM 16171 97290 21137

1/16/2014 9:10:02 AM 18142 97290 21137

1/16/2014 9:10:03 AM 16025 97290 21137

1/16/2014 9:10:04 AM 16816 97290 21137

1/16/2014 9:10:05 AM 16264 97290 21137

1/16/2014 9:10:06 AM 15346 97290 21137

1/16/2014 9:10:07 AM 16916 97290 21137

1/16/2014 9:10:08 AM 17309 97290 21137

1/16/2014 9:10:09 AM 17467 97290 21137

1/16/2014 9:10:10 AM 16486 97290 21137

1/16/2014 9:10:11 AM 15101 97290 21137

1/16/2014 9:10:12 AM 17095 97290 21137

1/16/2014 9:10:13 AM 15614 97290 21137

1/16/2014 9:10:14 AM 13233 97290 21137

1/16/2014 9:10:15 AM 14918 97290 21137

1/16/2014 9:10:16 AM 13029 97290 21137

1/16/2014 9:10:17 AM 13097 97290 21137

1/16/2014 9:10:18 AM 13954 97290 21137

1/16/2014 9:10:19 AM 14708 97290 21137

1/16/2014 9:10:20 AM 13097 97290 21137

1/16/2014 9:10:21 AM 13748 97290 21137

1/16/2014 9:10:22 AM 15728 97290 21137

1/16/2014 9:10:23 AM 15122 97290 21137

1/16/2014 9:10:24 AM 16170 97290 21137

1/16/2014 9:10:25 AM 17512 97290 21137

1/16/2014 9:10:26 AM 16558 97290 21137

1/16/2014 9:10:27 AM 15329 97290 21137

1/16/2014 9:10:28 AM 16192 97290 21137

1/16/2014 9:10:29 AM 16498 97290 21137

1/16/2014 9:10:30 AM 15254 97290 21137

1/16/2014 9:10:31 AM 15273 97290 21137

1/16/2014 9:10:32 AM 17468 97290 21137

1/16/2014 9:10:33 AM 17567 97290 21137

1/16/2014 9:10:34 AM 17171 97290 21137

Page 413 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:10:35 AM 15633 97290 21137

1/16/2014 9:10:36 AM 15938 97290 21137

1/16/2014 9:10:37 AM 16674 97290 21137

1/16/2014 9:10:38 AM 16288 97290 21137

1/16/2014 9:10:39 AM 15022 97290 21137

1/16/2014 9:10:40 AM 15515 97290 21137

1/16/2014 9:10:41 AM 15758 97290 21137

1/16/2014 9:10:42 AM 14979 97290 21137

1/16/2014 9:10:43 AM 15835 97290 21137

1/16/2014 9:10:44 AM 15628 97290 21137

1/16/2014 9:10:45 AM 15817 97290 21137

1/16/2014 9:10:46 AM 16194 97290 21137

1/16/2014 9:10:47 AM 18328 97290 21137

1/16/2014 9:10:48 AM 15352 97290 21137

1/16/2014 9:10:49 AM 15148 97290 21137

1/16/2014 9:10:50 AM 14377 97290 21137

1/16/2014 9:10:51 AM 13224 97290 21137

1/16/2014 9:10:52 AM 14526 97290 21137

1/16/2014 9:10:53 AM 15421 97290 21137

1/16/2014 9:10:54 AM 17265 97290 21137

1/16/2014 9:10:55 AM 15356 97290 21137

1/16/2014 9:10:56 AM 14819 97290 21137

1/16/2014 9:10:57 AM 16185 97290 21137

1/16/2014 9:10:58 AM 15956 97290 21137

1/16/2014 9:10:59 AM 15959 97290 21137

1/16/2014 9:11:00 AM 15809 97290 21137

1/16/2014 9:11:01 AM 16402 97290 21137

1/16/2014 9:11:02 AM 18050 97290 21137

1/16/2014 9:11:03 AM 16662 97290 21137

1/16/2014 9:11:04 AM 18085 97290 21137

1/16/2014 9:11:05 AM 17751 97290 21137

1/16/2014 9:11:06 AM 16347 97290 21137

1/16/2014 9:11:07 AM 17527 97290 21137

1/16/2014 9:11:08 AM 15631 97290 21137

1/16/2014 9:11:09 AM 16657 97290 21137

1/16/2014 9:11:10 AM 16104 97290 21137

1/16/2014 9:11:11 AM 17826 97290 21137

1/16/2014 9:11:12 AM 17566 97290 21137

1/16/2014 9:11:13 AM 16391 97290 21137

1/16/2014 9:11:14 AM 15378 97290 21137

1/16/2014 9:11:15 AM 14854 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:11:16 AM 14273 97290 21137

1/16/2014 9:11:17 AM 12928 97290 21137

1/16/2014 9:11:18 AM 12682 97290 21137

1/16/2014 9:11:19 AM 13670 97290 21137

1/16/2014 9:11:20 AM 12777 97290 21137

1/16/2014 9:11:21 AM 12914 97290 21137

1/16/2014 9:11:22 AM 13548 97290 21137

1/16/2014 9:11:23 AM 14097 97290 21137

1/16/2014 9:11:24 AM 14654 97290 21137

1/16/2014 9:11:25 AM 14553 97290 21137

1/16/2014 9:11:26 AM 14618 97290 21137

1/16/2014 9:11:27 AM 14214 97290 21137

1/16/2014 9:11:28 AM 16093 97290 21137

1/16/2014 9:11:29 AM 15723 97290 21137

1/16/2014 9:11:30 AM 16440 97290 21137

1/16/2014 9:11:31 AM 16320 97290 21137

1/16/2014 9:11:32 AM 16560 97290 21137

1/16/2014 9:11:33 AM 17730 97290 21137

1/16/2014 9:11:34 AM 17632 97290 21137

1/16/2014 9:11:35 AM 15328 97290 21137

1/16/2014 9:11:36 AM 16792 97290 21137

1/16/2014 9:11:37 AM 16468 97290 21137

1/16/2014 9:11:38 AM 15607 97290 21137

1/16/2014 9:11:39 AM 16921 97290 21137

1/16/2014 9:11:40 AM 16290 97290 21137

1/16/2014 9:11:41 AM 16702 97290 21137

1/16/2014 9:11:42 AM 15605 97290 21137

1/16/2014 9:11:43 AM 15931 97290 21137

1/16/2014 9:11:44 AM 15142 97290 21137

1/16/2014 9:11:45 AM 15311 97290 21137

1/16/2014 9:11:46 AM 15474 97290 21137

1/16/2014 9:11:47 AM 15418 97290 21137

1/16/2014 9:11:48 AM 15614 97290 21137

1/16/2014 9:11:49 AM 15273 97290 21137

1/16/2014 9:11:50 AM 16148 97290 21137

1/16/2014 9:11:51 AM 14567 97290 21137

1/16/2014 9:11:52 AM 15731 97290 21137

1/16/2014 9:11:53 AM 16443 97290 21137

1/16/2014 9:11:54 AM 17490 97290 21137

1/16/2014 9:11:55 AM 16582 97290 21137

1/16/2014 9:11:56 AM 15035 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:11:57 AM 15939 97290 21137

1/16/2014 9:11:58 AM 14934 97290 21137

1/16/2014 9:11:59 AM 15373 97290 21137

1/16/2014 9:12:00 AM 15513 97290 21137

1/16/2014 9:12:01 AM 14798 97290 21137

1/16/2014 9:12:02 AM 15759 97290 21137

1/16/2014 9:12:03 AM 18430 97290 21137

1/16/2014 9:12:04 AM 17297 97290 21137

1/16/2014 9:12:05 AM 15604 97290 21137

1/16/2014 9:12:06 AM 15931 97290 21137

1/16/2014 9:12:07 AM 16162 97290 21137

1/16/2014 9:12:08 AM 17720 97290 21137

1/16/2014 9:12:09 AM 16640 97290 21137

1/16/2014 9:12:10 AM 17120 97290 21137

1/16/2014 9:12:11 AM 18230 97290 21137

1/16/2014 9:12:12 AM 16827 97290 21137

1/16/2014 9:12:13 AM 17737 97290 21137

1/16/2014 9:12:14 AM 16284 97290 21137

1/16/2014 9:12:15 AM 17721 97290 21137

1/16/2014 9:12:16 AM 15290 97290 21137

1/16/2014 9:12:17 AM 15942 97290 21137

1/16/2014 9:12:18 AM 13735 97290 21137

1/16/2014 9:12:19 AM 13394 97290 21137

1/16/2014 9:12:20 AM 16128 97290 21137

1/16/2014 9:12:21 AM 13962 97290 21137

1/16/2014 9:12:22 AM 12520 97290 21137

1/16/2014 9:12:23 AM 14020 97290 21137

1/16/2014 9:12:24 AM 14335 97290 21137

1/16/2014 9:12:25 AM 13933 97290 21137

1/16/2014 9:12:26 AM 12453 97290 21137

1/16/2014 9:12:27 AM 13703 97290 21137

1/16/2014 9:12:28 AM 13355 97290 21137

1/16/2014 9:12:29 AM 14409 97290 21137

1/16/2014 9:12:30 AM 14582 97290 21137

1/16/2014 9:12:31 AM 15195 97290 21137

1/16/2014 9:12:32 AM 17358 97290 21137

1/16/2014 9:12:33 AM 16129 97290 21137

1/16/2014 9:12:34 AM 16002 97290 21137

1/16/2014 9:12:35 AM 17800 97290 21137

1/16/2014 9:12:36 AM 16810 97290 21137

1/16/2014 9:12:37 AM 15902 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:12:38 AM 15795 97290 21137

1/16/2014 9:12:39 AM 16098 97290 21137

1/16/2014 9:12:40 AM 17344 97290 21137

1/16/2014 9:12:41 AM 16456 97290 21137

1/16/2014 9:12:42 AM 16324 97290 21137

1/16/2014 9:12:43 AM 16861 97290 21137

1/16/2014 9:12:44 AM 16605 97290 21137

1/16/2014 9:12:45 AM 16601 97290 21137

1/16/2014 9:12:46 AM 17110 97290 21137

1/16/2014 9:12:47 AM 17777 97290 21137

1/16/2014 9:12:48 AM 16204 97290 21137

1/16/2014 9:12:49 AM 15931 97290 21137

1/16/2014 9:12:50 AM 16372 97290 21137

1/16/2014 9:12:51 AM 15883 97290 21137

1/16/2014 9:12:52 AM 16541 97290 21137

1/16/2014 9:12:53 AM 16435 97290 21137

1/16/2014 9:12:54 AM 15148 97290 21137

1/16/2014 9:12:55 AM 14887 97290 21137

1/16/2014 9:12:56 AM 16561 97290 21137

1/16/2014 9:12:57 AM 17940 97290 21137

1/16/2014 9:12:58 AM 16365 97290 21137

1/16/2014 9:12:59 AM 14021 97290 21137

1/16/2014 9:13:00 AM 16075 97290 21137

1/16/2014 9:13:01 AM 16289 97290 21137

1/16/2014 9:13:02 AM 15592 97290 21137

1/16/2014 9:13:03 AM 16438 97290 21137

1/16/2014 9:13:04 AM 16139 97290 21137

1/16/2014 9:13:05 AM 16665 97290 21137

1/16/2014 9:13:06 AM 17846 97290 21137

1/16/2014 9:13:07 AM 15831 97290 21137

1/16/2014 9:13:08 AM 17907 97290 21137

1/16/2014 9:13:09 AM 16837 97290 21137

1/16/2014 9:13:10 AM 16149 97290 21137

1/16/2014 9:13:11 AM 15857 97290 21137

1/16/2014 9:13:12 AM 17614 97290 21137

1/16/2014 9:13:13 AM 17063 97290 21137

1/16/2014 9:13:14 AM 17526 97290 21137

1/16/2014 9:13:15 AM 18601 97290 21137

1/16/2014 9:13:16 AM 17610 97290 21137

1/16/2014 9:13:17 AM 16852 97290 21137

1/16/2014 9:13:18 AM 16903 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:13:19 AM 16406 97290 21137

1/16/2014 9:13:20 AM 17241 97290 21137

1/16/2014 9:13:21 AM 18740 97290 21137

1/16/2014 9:13:22 AM 18335 97290 21137

1/16/2014 9:13:23 AM 16943 97290 21137

1/16/2014 9:13:24 AM 17256 97290 21137

1/16/2014 9:13:25 AM 16194 97290 21137

1/16/2014 9:13:26 AM 14188 97290 21137

1/16/2014 9:13:27 AM 15757 97290 21137

1/16/2014 9:13:28 AM 15789 97290 21137

1/16/2014 9:13:29 AM 15047 97290 21137

1/16/2014 9:13:30 AM 14441 97290 21137

1/16/2014 9:13:31 AM 13300 97290 21137

1/16/2014 9:13:32 AM 12625 97290 21137

1/16/2014 9:13:33 AM 15336 97290 21137

1/16/2014 9:13:34 AM 17124 97290 21137

1/16/2014 9:13:35 AM 16191 97290 21137

1/16/2014 9:13:36 AM 17157 97290 21137

1/16/2014 9:13:37 AM 15989 97290 21137

1/16/2014 9:13:38 AM 17017 97290 21137

1/16/2014 9:13:39 AM 16134 97290 21137

1/16/2014 9:13:40 AM 18733 97290 21137

1/16/2014 9:13:41 AM 15963 97290 21137

1/16/2014 9:13:42 AM 15930 97290 21137

1/16/2014 9:13:43 AM 17812 97290 21137

1/16/2014 9:13:44 AM 18433 97290 21137

1/16/2014 9:13:45 AM 16848 97290 21137

1/16/2014 9:13:46 AM 16152 97290 21137

1/16/2014 9:13:47 AM 17088 97290 21137

1/16/2014 9:13:48 AM 17412 97290 21137

1/16/2014 9:13:49 AM 16893 97290 21137

1/16/2014 9:13:50 AM 18323 97290 21137

1/16/2014 9:13:51 AM 17930 97290 21137

1/16/2014 9:13:52 AM 16242 97290 21137

1/16/2014 9:13:53 AM 15160 97290 21137

1/16/2014 9:13:54 AM 15490 97290 21137

1/16/2014 9:13:55 AM 15542 97290 21137

1/16/2014 9:13:56 AM 14715 97290 21137

1/16/2014 9:13:57 AM 16788 97290 21137

1/16/2014 9:13:58 AM 15597 97290 21137

1/16/2014 9:13:59 AM 16229 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:14:00 AM 15487 97290 21137

1/16/2014 9:14:01 AM 16111 97290 21137

1/16/2014 9:14:02 AM 15607 97290 21137

1/16/2014 9:14:03 AM 16322 97290 21137

1/16/2014 9:14:04 AM 16170 97290 21137

1/16/2014 9:14:05 AM 16132 97290 21137

1/16/2014 9:14:06 AM 16003 97290 21137

1/16/2014 9:14:07 AM 17411 97290 21137

1/16/2014 9:14:08 AM 16892 97290 21137

1/16/2014 9:14:09 AM 17933 97290 21137

1/16/2014 9:14:10 AM 16663 97290 21137

1/16/2014 9:14:11 AM 16856 97290 21137

1/16/2014 9:14:12 AM 16364 97290 21137

1/16/2014 9:14:13 AM 16511 97290 21137

1/16/2014 9:14:14 AM 15707 97290 21137

1/16/2014 9:14:15 AM 16526 97290 21137

1/16/2014 9:14:16 AM 16491 97290 21137

1/16/2014 9:14:17 AM 16153 97290 21137

1/16/2014 9:14:18 AM 15438 97290 21137

1/16/2014 9:14:19 AM 17329 97290 21137

1/16/2014 9:14:20 AM 17502 97290 21137

1/16/2014 9:14:21 AM 18175 97290 21137

1/16/2014 9:14:22 AM 16454 97290 21137

1/16/2014 9:14:23 AM 16113 97290 21137

1/16/2014 9:14:24 AM 15608 97290 21137

1/16/2014 9:14:25 AM 15602 97290 21137

1/16/2014 9:14:26 AM 15900 97290 21137

1/16/2014 9:14:27 AM 15795 97290 21137

1/16/2014 9:14:28 AM 17328 97290 21137

1/16/2014 9:14:29 AM 14802 97290 21137

1/16/2014 9:14:30 AM 16660 97290 21137

1/16/2014 9:14:31 AM 14005 97290 21137

1/16/2014 9:14:32 AM 13701 97290 21137

1/16/2014 9:14:33 AM 13505 97290 21137

1/16/2014 9:14:34 AM 14506 97290 21137

1/16/2014 9:14:35 AM 13466 97290 21137

1/16/2014 9:14:36 AM 13716 97290 21137

1/16/2014 9:14:37 AM 12939 97290 21137

1/16/2014 9:14:38 AM 14814 97290 21137

1/16/2014 9:14:39 AM 14503 97290 21137

1/16/2014 9:14:40 AM 14396 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:14:41 AM 15629 97290 21137

1/16/2014 9:14:42 AM 17407 97290 21137

1/16/2014 9:14:43 AM 16501 97290 21137

1/16/2014 9:14:44 AM 18405 97290 21137

1/16/2014 9:14:45 AM 16241 97290 21137

1/16/2014 9:14:46 AM 15940 97290 21137

1/16/2014 9:14:47 AM 15955 97290 21137

1/16/2014 9:14:48 AM 16288 97290 21137

1/16/2014 9:14:49 AM 15472 97290 21137

1/16/2014 9:14:50 AM 15148 97290 21137

1/16/2014 9:14:51 AM 16837 97290 21137

1/16/2014 9:14:52 AM 16179 97290 21137

1/16/2014 9:14:53 AM 15834 97290 21137

1/16/2014 9:14:54 AM 19408 97290 21137

1/16/2014 9:14:55 AM 16702 97290 21137

1/16/2014 9:14:56 AM 15785 97290 21137

1/16/2014 9:14:57 AM 16576 97290 21137

1/16/2014 9:14:58 AM 16054 97290 21137

1/16/2014 9:14:59 AM 16013 97290 21137

1/16/2014 9:15:00 AM 15673 97290 21137

1/16/2014 9:15:01 AM 13488 97290 21137

1/16/2014 9:15:02 AM 16092 97290 21137

1/16/2014 9:15:03 AM 16413 97290 21137

1/16/2014 9:15:04 AM 15923 97290 21137

1/16/2014 9:15:05 AM 14240 97290 21137

1/16/2014 9:15:06 AM 14990 97290 21137

1/16/2014 9:15:07 AM 16767 97290 21137

1/16/2014 9:15:08 AM 17662 97290 21137

1/16/2014 9:15:09 AM 16415 97290 21137

1/16/2014 9:15:10 AM 15743 97290 21137

1/16/2014 9:15:11 AM 15006 97290 21137

1/16/2014 9:15:12 AM 15811 97290 21137

1/16/2014 9:15:13 AM 16162 97290 21137

1/16/2014 9:15:14 AM 15890 97290 21137

1/16/2014 9:15:15 AM 15672 97290 21137

1/16/2014 9:15:16 AM 16218 97290 21137

1/16/2014 9:15:17 AM 17344 97290 21137

1/16/2014 9:15:18 AM 15406 97290 21137

1/16/2014 9:15:19 AM 16571 97290 21137

1/16/2014 9:15:20 AM 17703 97290 21137

1/16/2014 9:15:21 AM 17265 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:15:22 AM 17276 97290 21137

1/16/2014 9:15:23 AM 14729 97290 21137

1/16/2014 9:15:24 AM 16252 97290 21137

1/16/2014 9:15:25 AM 17533 97290 21137

1/16/2014 9:15:26 AM 14553 97290 21137

1/16/2014 9:15:27 AM 16148 97290 21137

1/16/2014 9:15:28 AM 15767 97290 21137

1/16/2014 9:15:29 AM 15161 97290 21137

1/16/2014 9:15:30 AM 14200 97290 21137

1/16/2014 9:15:31 AM 14440 97290 21137

1/16/2014 9:15:32 AM 14470 97290 21137

1/16/2014 9:15:33 AM 15617 97290 21137

1/16/2014 9:15:34 AM 14194 97290 21137

1/16/2014 9:15:35 AM 12788 97290 21137

1/16/2014 9:15:36 AM 12677 97290 21137

1/16/2014 9:15:37 AM 12049 97290 21137

1/16/2014 9:15:38 AM 12042 97290 21137

1/16/2014 9:15:39 AM 12460 97290 21137

1/16/2014 9:15:40 AM 13285 97290 21137

1/16/2014 9:15:41 AM 16281 97290 21137

1/16/2014 9:15:42 AM 18170 97290 21137

1/16/2014 9:15:43 AM 16632 97290 21137

1/16/2014 9:15:44 AM 16878 97290 21137

1/16/2014 9:15:45 AM 15889 97290 21137

1/16/2014 9:15:46 AM 16212 97290 21137

1/16/2014 9:15:47 AM 16803 97290 21137

1/16/2014 9:15:48 AM 15810 97290 21137

1/16/2014 9:15:49 AM 14632 97290 21137

1/16/2014 9:15:50 AM 15628 97290 21137

1/16/2014 9:15:51 AM 15997 97290 21137

1/16/2014 9:15:52 AM 16269 97290 21137

1/16/2014 9:15:53 AM 16787 97290 21137

1/16/2014 9:15:54 AM 17966 97290 21137

1/16/2014 9:15:55 AM 16341 97290 21137

1/16/2014 9:15:56 AM 16895 97290 21137

1/16/2014 9:15:57 AM 16883 97290 21137

1/16/2014 9:15:58 AM 16191 97290 21137

1/16/2014 9:15:59 AM 15297 97290 21137

1/16/2014 9:16:00 AM 15704 97290 21137

1/16/2014 9:16:01 AM 15806 97290 21137

1/16/2014 9:16:02 AM 15321 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:16:03 AM 16370 97290 21137

1/16/2014 9:16:04 AM 16752 97290 21137

1/16/2014 9:16:05 AM 15798 97290 21137

1/16/2014 9:16:06 AM 15469 97290 21137

1/16/2014 9:16:07 AM 15327 97290 21137

1/16/2014 9:16:08 AM 15022 97290 21137

1/16/2014 9:16:09 AM 15185 97290 21137

1/16/2014 9:16:10 AM 15976 97290 21137

1/16/2014 9:16:11 AM 15784 97290 21137

1/16/2014 9:16:12 AM 16246 97290 21137

1/16/2014 9:16:13 AM 15851 97290 21137

1/16/2014 9:16:14 AM 15213 97290 21137

1/16/2014 9:16:15 AM 15503 97290 21137

1/16/2014 9:16:16 AM 17765 97290 21137

1/16/2014 9:16:17 AM 16381 97290 21137

1/16/2014 9:16:18 AM 15375 97290 21137

1/16/2014 9:16:19 AM 16263 97290 21137

1/16/2014 9:16:20 AM 16726 97290 21137

1/16/2014 9:16:21 AM 16211 97290 21137

1/16/2014 9:16:22 AM 15903 97290 21137

1/16/2014 9:16:23 AM 17505 97290 21137

1/16/2014 9:16:24 AM 16226 97290 21137

1/16/2014 9:16:25 AM 17616 97290 21137

1/16/2014 9:16:26 AM 17754 97290 21137

1/16/2014 9:16:27 AM 16738 97290 21137

1/16/2014 9:16:28 AM 16244 97290 21137

1/16/2014 9:16:29 AM 16121 97290 21137

1/16/2014 9:16:30 AM 17200 97290 21137

1/16/2014 9:16:31 AM 16240 97290 21137

1/16/2014 9:16:32 AM 17470 97290 21137

1/16/2014 9:16:33 AM 16007 97290 21137

1/16/2014 9:16:34 AM 14531 97290 21137

1/16/2014 9:16:35 AM 14793 97290 21137

1/16/2014 9:16:36 AM 14228 97290 21137

1/16/2014 9:16:37 AM 13277 97290 21137

1/16/2014 9:16:38 AM 14329 97290 21137

1/16/2014 9:16:39 AM 14532 97290 21137

1/16/2014 9:16:40 AM 13173 97290 21137

1/16/2014 9:16:41 AM 12046 97290 21137

1/16/2014 9:16:42 AM 11915 97290 21137

1/16/2014 9:16:43 AM 11679 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:16:44 AM 14049 97290 21137

1/16/2014 9:23:05 AM 11776 97290 21137

1/16/2014 9:23:06 AM 13054 97290 21137

1/16/2014 9:23:07 AM 12953 97290 21137

1/16/2014 9:23:08 AM 12358 97290 21137

1/16/2014 9:23:09 AM 13439 97290 21137

1/16/2014 9:23:10 AM 13590 97290 21137

1/16/2014 9:23:11 AM 14317 97290 21137

1/16/2014 9:23:12 AM 15519 97290 21137

1/16/2014 9:23:13 AM 15729 97290 21137

1/16/2014 9:23:14 AM 15962 97290 21137

1/16/2014 9:23:15 AM 16830 97290 21137

1/16/2014 9:23:16 AM 17227 97290 21137

1/16/2014 9:23:17 AM 15587 97290 21137

1/16/2014 9:23:18 AM 16796 97290 21137

1/16/2014 9:23:19 AM 14789 97290 21137

1/16/2014 9:23:20 AM 17197 97290 21137

1/16/2014 9:23:21 AM 19179 97290 21137

1/16/2014 9:23:22 AM 16434 97290 21137

1/16/2014 9:23:23 AM 18208 97290 21137

1/16/2014 9:23:24 AM 17182 97290 21137

1/16/2014 9:23:25 AM 16235 97290 21137

1/16/2014 9:23:26 AM 15668 97290 21137

1/16/2014 9:23:27 AM 16307 97290 21137

1/16/2014 9:23:28 AM 16376 97290 21137

1/16/2014 9:23:29 AM 16814 97290 21137

1/16/2014 9:23:30 AM 14973 97290 21137

1/16/2014 9:23:31 AM 15113 97290 21137

1/16/2014 9:23:32 AM 15718 97290 21137

1/16/2014 9:23:33 AM 15959 97290 21137

1/16/2014 9:23:34 AM 15060 97290 21137

1/16/2014 9:23:35 AM 16155 97290 21137

1/16/2014 9:23:36 AM 16248 97290 21137

1/16/2014 9:23:37 AM 16032 97290 21137

1/16/2014 9:23:38 AM 16818 97290 21137

1/16/2014 9:23:39 AM 15994 97290 21137

1/16/2014 9:23:40 AM 17018 97290 21137

1/16/2014 9:23:41 AM 16284 97290 21137

1/16/2014 9:23:42 AM 15951 97290 21137

1/16/2014 9:23:43 AM 15927 97290 21137

1/16/2014 9:23:44 AM 14842 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:23:45 AM 14330 97290 21137

1/16/2014 9:23:46 AM 15582 97290 21137

1/16/2014 9:23:47 AM 17575 97290 21137

1/16/2014 9:23:48 AM 15344 97290 21137

1/16/2014 9:23:49 AM 17156 97290 21137

1/16/2014 9:23:50 AM 17579 97290 21137

1/16/2014 9:23:51 AM 18074 97290 21137

1/16/2014 9:23:52 AM 17418 97290 21137

1/16/2014 9:23:53 AM 15964 97290 21137

1/16/2014 9:23:54 AM 18931 97290 21137

1/16/2014 9:23:55 AM 16612 97290 21137

1/16/2014 9:23:56 AM 16183 97290 21137

1/16/2014 9:23:57 AM 16646 97290 21137

1/16/2014 9:23:58 AM 16341 97290 21137

1/16/2014 9:23:59 AM 16085 97290 21137

1/16/2014 9:24:00 AM 15211 97290 21137

1/16/2014 9:24:01 AM 13462 97290 21137

1/16/2014 9:24:02 AM 15005 97290 21137

1/16/2014 9:24:03 AM 14671 97290 21137

1/16/2014 9:24:04 AM 16177 97290 21137

1/16/2014 9:24:05 AM 14784 97290 21137

1/16/2014 9:24:06 AM 13956 97290 21137

1/16/2014 9:24:07 AM 13359 97290 21137

1/16/2014 9:24:08 AM 15579 97290 21137

1/16/2014 9:24:09 AM 17065 97290 21137

1/16/2014 9:24:10 AM 14766 97290 21137

1/16/2014 9:24:11 AM 13291 97290 21137

1/16/2014 9:24:12 AM 11662 97290 21137

1/16/2014 9:24:13 AM 14165 97290 21137

1/16/2014 9:24:14 AM 15541 97290 21137

1/16/2014 9:24:15 AM 16725 97290 21137

1/16/2014 9:24:16 AM 18401 97290 21137

1/16/2014 9:24:17 AM 17420 97290 21137

1/16/2014 9:24:18 AM 17237 97290 21137

1/16/2014 9:24:19 AM 15829 97290 21137

1/16/2014 9:24:20 AM 18027 97290 21137

1/16/2014 9:24:21 AM 17257 97290 21137

1/16/2014 9:24:22 AM 17844 97290 21137

1/16/2014 9:24:23 AM 17151 97290 21137

1/16/2014 9:24:24 AM 17367 97290 21137

1/16/2014 9:24:25 AM 19462 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:24:26 AM 17015 97290 21137

1/16/2014 9:24:27 AM 16613 97290 21137

1/16/2014 9:24:28 AM 15853 97290 21137

1/16/2014 9:24:29 AM 17073 97290 21137

1/16/2014 9:24:30 AM 17348 97290 21137

1/16/2014 9:24:31 AM 16637 97290 21137

1/16/2014 9:24:32 AM 16999 97290 21137

1/16/2014 9:24:33 AM 16849 97290 21137

1/16/2014 9:24:34 AM 16392 97290 21137

1/16/2014 9:24:35 AM 14898 97290 21137

1/16/2014 9:24:36 AM 15454 97290 21137

1/16/2014 9:24:37 AM 15683 97290 21137

1/16/2014 9:24:38 AM 16191 97290 21137

1/16/2014 9:24:39 AM 15597 97290 21137

1/16/2014 9:24:40 AM 15449 97290 21137

1/16/2014 9:24:41 AM 15382 97290 21137

1/16/2014 9:24:42 AM 14855 97290 21137

1/16/2014 9:24:43 AM 15533 97290 21137

1/16/2014 9:24:44 AM 15703 97290 21137

1/16/2014 9:24:45 AM 15116 97290 21137

1/16/2014 9:24:46 AM 17429 97290 21137

1/16/2014 9:24:47 AM 15487 97290 21137

1/16/2014 9:24:48 AM 15601 97290 21137

1/16/2014 9:24:49 AM 15360 97290 21137

1/16/2014 9:24:50 AM 16710 97290 21137

1/16/2014 9:24:51 AM 14407 97290 21137

1/16/2014 9:24:52 AM 15152 97290 21137

1/16/2014 9:24:53 AM 15788 97290 21137

1/16/2014 9:24:54 AM 16787 97290 21137

1/16/2014 9:24:55 AM 16136 97290 21137

1/16/2014 9:24:56 AM 17294 97290 21137

1/16/2014 9:24:57 AM 16563 97290 21137

1/16/2014 9:24:58 AM 17700 97290 21137

1/16/2014 9:24:59 AM 17685 97290 21137

1/16/2014 9:25:00 AM 17201 97290 21137

1/16/2014 9:25:01 AM 17380 97290 21137

1/16/2014 9:25:02 AM 16255 97290 21137

1/16/2014 9:25:03 AM 17083 97290 21137

1/16/2014 9:25:04 AM 16421 97290 21137

1/16/2014 9:25:05 AM 16255 97290 21137

1/16/2014 9:25:06 AM 16453 97290 21137

Page 425 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:25:07 AM 17433 97290 21137

1/16/2014 9:25:08 AM 15218 97290 21137

1/16/2014 9:25:09 AM 17334 97290 21137

1/16/2014 9:25:10 AM 14173 97290 21137

1/16/2014 9:25:11 AM 15423 97290 21137

1/16/2014 9:25:12 AM 15195 97290 21137

1/16/2014 9:25:13 AM 13788 97290 21137

1/16/2014 9:25:14 AM 13317 97290 21137

1/16/2014 9:25:15 AM 13979 97290 21137

1/16/2014 9:25:16 AM 13215 97290 21137

1/16/2014 9:25:17 AM 14403 97290 21137

1/16/2014 9:25:18 AM 13950 97290 21137

1/16/2014 9:25:19 AM 15337 97290 21137

1/16/2014 9:25:20 AM 15204 97290 21137

1/16/2014 9:25:21 AM 16461 97290 21137

1/16/2014 9:25:22 AM 15845 97290 21137

1/16/2014 9:25:23 AM 17281 97290 21137

1/16/2014 9:25:24 AM 17670 97290 21137

1/16/2014 9:25:25 AM 16927 97290 21137

1/16/2014 9:25:26 AM 15242 97290 21137

1/16/2014 9:25:27 AM 16710 97290 21137

1/16/2014 9:25:28 AM 16237 97290 21137

1/16/2014 9:25:29 AM 17409 97290 21137

1/16/2014 9:25:30 AM 17162 97290 21137

1/16/2014 9:25:31 AM 16860 97290 21137

1/16/2014 9:25:32 AM 17955 97290 21137

1/16/2014 9:25:33 AM 15558 97290 21137

1/16/2014 9:25:34 AM 16939 97290 21137

1/16/2014 9:25:35 AM 18575 97290 21137

1/16/2014 9:25:36 AM 17423 97290 21137

1/16/2014 9:25:37 AM 16806 97290 21137

1/16/2014 9:25:38 AM 14851 97290 21137

1/16/2014 9:25:39 AM 16612 97290 21137

1/16/2014 9:25:40 AM 15793 97290 21137

1/16/2014 9:25:41 AM 15198 97290 21137

1/16/2014 9:25:42 AM 16459 97290 21137

1/16/2014 9:25:43 AM 16204 97290 21137

1/16/2014 9:25:44 AM 14911 97290 21137

1/16/2014 9:25:45 AM 14887 97290 21137

1/16/2014 9:25:46 AM 15392 97290 21137

1/16/2014 9:25:47 AM 16448 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:25:48 AM 13802 97290 21137

1/16/2014 9:25:49 AM 15000 97290 21137

1/16/2014 9:25:50 AM 16200 97290 21137

1/16/2014 9:25:51 AM 16920 97290 21137

1/16/2014 9:25:52 AM 16020 97290 21137

1/16/2014 9:25:53 AM 16305 97290 21137

1/16/2014 9:25:54 AM 15566 97290 21137

1/16/2014 9:25:55 AM 15171 97290 21137

1/16/2014 9:25:56 AM 16633 97290 21137

1/16/2014 9:25:57 AM 15318 97290 21137

1/16/2014 9:25:58 AM 18439 97290 21137

1/16/2014 9:25:59 AM 16699 97290 21137

1/16/2014 9:26:00 AM 15515 97290 21137

1/16/2014 9:26:01 AM 15818 97290 21137

1/16/2014 9:26:02 AM 18054 97290 21137

1/16/2014 9:26:03 AM 16963 97290 21137

1/16/2014 9:26:04 AM 15581 97290 21137

1/16/2014 9:26:05 AM 18955 97290 21137

1/16/2014 9:26:06 AM 15238 97290 21137

1/16/2014 9:26:07 AM 16199 97290 21137

1/16/2014 9:26:08 AM 15660 97290 21137

1/16/2014 9:26:09 AM 16095 97290 21137

1/16/2014 9:26:10 AM 16413 97290 21137

1/16/2014 9:26:11 AM 17273 97290 21137

1/16/2014 9:26:12 AM 17848 97290 21137

1/16/2014 9:26:13 AM 16972 97290 21137

1/16/2014 9:26:14 AM 17023 97290 21137

1/16/2014 9:26:15 AM 16615 97290 21137

1/16/2014 9:26:16 AM 16574 97290 21137

1/16/2014 9:26:17 AM 16593 97290 21137

1/16/2014 9:26:18 AM 18938 97290 21137

1/16/2014 9:26:19 AM 18324 97290 21137

1/16/2014 9:26:20 AM 17271 97290 21137

1/16/2014 9:26:21 AM 16857 97290 21137

1/16/2014 9:26:22 AM 16994 97290 21137

1/16/2014 9:26:23 AM 17058 97290 21137

1/16/2014 9:26:24 AM 16744 97290 21137

1/16/2014 9:26:25 AM 15556 97290 21137

1/16/2014 9:26:26 AM 15469 97290 21137

1/16/2014 9:26:27 AM 15717 97290 21137

1/16/2014 9:26:28 AM 17189 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:26:29 AM 16087 97290 21137

1/16/2014 9:26:30 AM 16141 97290 21137

1/16/2014 9:26:31 AM 17595 97290 21137

1/16/2014 9:26:32 AM 16608 97290 21137

1/16/2014 9:26:33 AM 14952 97290 21137

1/16/2014 9:26:34 AM 14118 97290 21137

1/16/2014 9:26:35 AM 13189 97290 21137

1/16/2014 9:26:36 AM 12027 97290 21137

1/16/2014 9:26:37 AM 13027 97290 21137

1/16/2014 9:26:38 AM 14056 97290 21137

1/16/2014 9:26:39 AM 13564 97290 21137

1/16/2014 9:26:40 AM 11041 97290 21137

1/16/2014 9:26:41 AM 12030 97290 21137

1/16/2014 9:26:42 AM 14167 97290 21137

1/16/2014 9:26:43 AM 16322 97290 21137

1/16/2014 9:26:44 AM 16620 97290 21137

1/16/2014 9:26:45 AM 16425 97290 21137

1/16/2014 9:26:46 AM 16406 97290 21137

1/16/2014 9:26:47 AM 16851 97290 21137

1/16/2014 9:26:48 AM 16753 97290 21137

1/16/2014 9:26:49 AM 15618 97290 21137

1/16/2014 9:26:50 AM 17314 97290 21137

1/16/2014 9:26:51 AM 16838 97290 21137

1/16/2014 9:26:52 AM 18489 97290 21137

1/16/2014 9:26:53 AM 16622 97290 21137

1/16/2014 9:26:54 AM 17835 97290 21137

1/16/2014 9:26:55 AM 16428 97290 21137

1/16/2014 9:26:56 AM 16587 97290 21137

1/16/2014 9:26:57 AM 17977 97290 21137

1/16/2014 9:26:58 AM 17304 97290 21137

1/16/2014 9:26:59 AM 15156 97290 21137

1/16/2014 9:27:00 AM 15819 97290 21137

1/16/2014 9:27:01 AM 17184 97290 21137

1/16/2014 9:27:02 AM 15456 97290 21137

1/16/2014 9:27:03 AM 15228 97290 21137

1/16/2014 9:27:04 AM 15508 97290 21137

1/16/2014 9:27:05 AM 17557 97290 21137

1/16/2014 9:27:06 AM 17439 97290 21137

1/16/2014 9:27:07 AM 16059 97290 21137

1/16/2014 9:27:08 AM 17185 97290 21137

1/16/2014 9:27:09 AM 15726 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:27:10 AM 15481 97290 21137

1/16/2014 9:27:11 AM 16800 97290 21137

1/16/2014 9:27:12 AM 16830 97290 21137

1/16/2014 9:27:13 AM 16147 97290 21137

1/16/2014 9:27:14 AM 16847 97290 21137

1/16/2014 9:27:15 AM 17411 97290 21137

1/16/2014 9:27:16 AM 15363 97290 21137

1/16/2014 9:27:17 AM 15300 97290 21137

1/16/2014 9:27:18 AM 17775 97290 21137

1/16/2014 9:27:19 AM 16683 97290 21137

1/16/2014 9:27:20 AM 15541 97290 21137

1/16/2014 9:27:21 AM 15885 97290 21137

1/16/2014 9:27:22 AM 14501 97290 21137

1/16/2014 9:27:23 AM 16945 97290 21137

1/16/2014 9:27:24 AM 15516 97290 21137

1/16/2014 9:27:25 AM 16389 97290 21137

1/16/2014 9:27:26 AM 17447 97290 21137

1/16/2014 9:27:27 AM 16571 97290 21137

1/16/2014 9:27:28 AM 17073 97290 21137

1/16/2014 9:27:29 AM 15548 97290 21137

1/16/2014 9:27:30 AM 17027 97290 21137

1/16/2014 9:27:31 AM 15476 97290 21137

1/16/2014 9:27:32 AM 16439 97290 21137

1/16/2014 9:27:33 AM 15900 97290 21137

1/16/2014 9:27:34 AM 16845 97290 21137

1/16/2014 9:27:35 AM 16331 97290 21137

1/16/2014 9:27:36 AM 17612 97290 21137

1/16/2014 9:27:37 AM 17573 97290 21137

1/16/2014 9:27:38 AM 17083 97290 21137

1/16/2014 9:27:39 AM 14891 97290 21137

1/16/2014 9:27:40 AM 14282 97290 21137

1/16/2014 9:27:41 AM 13380 97290 21137

1/16/2014 9:27:42 AM 13035 97290 21137

1/16/2014 9:27:43 AM 11958 97290 21137

1/16/2014 9:27:44 AM 13159 97290 21137

1/16/2014 9:27:45 AM 12560 97290 21137

1/16/2014 9:27:46 AM 14030 97290 21137

1/16/2014 9:27:47 AM 13737 97290 21137

1/16/2014 9:27:48 AM 13094 97290 21137

1/16/2014 9:27:49 AM 15813 97290 21137

1/16/2014 9:27:50 AM 16493 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:27:51 AM 16993 97290 21137

1/16/2014 9:27:52 AM 16848 97290 21137

1/16/2014 9:27:53 AM 17682 97290 21137

1/16/2014 9:27:54 AM 15610 97290 21137

1/16/2014 9:27:55 AM 15182 97290 21137

1/16/2014 9:27:56 AM 17745 97290 21137

1/16/2014 9:27:57 AM 18236 97290 21137

1/16/2014 9:27:58 AM 17189 97290 21137

1/16/2014 9:27:59 AM 16627 97290 21137

1/16/2014 9:28:00 AM 17566 97290 21137

1/16/2014 9:28:01 AM 16301 97290 21137

1/16/2014 9:28:02 AM 17185 97290 21137

1/16/2014 9:28:03 AM 16266 97290 21137

1/16/2014 9:28:04 AM 16666 97290 21137

1/16/2014 9:28:05 AM 16556 97290 21137

1/16/2014 9:28:06 AM 16169 97290 21137

1/16/2014 9:28:07 AM 15352 97290 21137

1/16/2014 9:28:08 AM 15208 97290 21137

1/16/2014 9:28:09 AM 15502 97290 21137

1/16/2014 9:28:10 AM 16145 97290 21137

1/16/2014 9:28:11 AM 18286 97290 21137

1/16/2014 9:28:12 AM 18191 97290 21137

1/16/2014 9:28:13 AM 15048 97290 21137

1/16/2014 9:28:14 AM 16752 97290 21137

1/16/2014 9:28:15 AM 17838 97290 21137

1/16/2014 9:28:16 AM 17149 97290 21137

1/16/2014 9:28:17 AM 18417 97290 21137

1/16/2014 9:28:18 AM 16514 97290 21137

1/16/2014 9:28:19 AM 17148 97290 21137

1/16/2014 9:28:20 AM 17217 97290 21137

1/16/2014 9:28:21 AM 17234 97290 21137

1/16/2014 9:28:22 AM 15618 97290 21137

1/16/2014 9:28:23 AM 15094 97290 21137

1/16/2014 9:28:24 AM 17963 97290 21137

1/16/2014 9:28:25 AM 16641 97290 21137

1/16/2014 9:28:26 AM 16970 97290 21137

1/16/2014 9:28:27 AM 16662 97290 21137

1/16/2014 9:28:28 AM 16165 97290 21137

1/16/2014 9:28:29 AM 15771 97290 21137

1/16/2014 9:28:30 AM 15372 97290 21137

1/16/2014 9:28:31 AM 16203 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:28:32 AM 16560 97290 21137

1/16/2014 9:28:33 AM 18180 97290 21137

1/16/2014 9:28:34 AM 17505 97290 21137

1/16/2014 9:28:35 AM 15686 97290 21137

1/16/2014 9:28:36 AM 17391 97290 21137

1/16/2014 9:28:37 AM 17488 97290 21137

1/16/2014 9:28:38 AM 17872 97290 21137

1/16/2014 9:28:39 AM 17998 97290 21137

1/16/2014 9:28:40 AM 18479 97290 21137

1/16/2014 9:28:41 AM 17130 97290 21137

1/16/2014 9:28:42 AM 16702 97290 21137

1/16/2014 9:28:43 AM 19565 97290 21137

1/16/2014 9:28:44 AM 18121 97290 21137

1/16/2014 9:28:45 AM 16530 97290 21137

1/16/2014 9:28:46 AM 17302 97290 21137

1/16/2014 9:28:47 AM 17795 97290 21137

1/16/2014 9:28:48 AM 16329 97290 21137

1/16/2014 9:28:49 AM 15512 97290 21137

1/16/2014 9:28:50 AM 14558 97290 21137

1/16/2014 9:28:51 AM 13329 97290 21137

1/16/2014 9:28:52 AM 12362 97290 21137

1/16/2014 9:28:53 AM 15180 97290 21137

1/16/2014 9:28:54 AM 13215 97290 21137

1/16/2014 9:28:55 AM 12843 97290 21137

1/16/2014 9:28:56 AM 11911 97290 21137

1/16/2014 9:28:57 AM 12367 97290 21137

1/16/2014 9:33:58 AM 12517 97290 21137

1/16/2014 9:33:59 AM 14079 97290 21137

1/16/2014 9:34:00 AM 13389 97290 21137

1/16/2014 9:34:01 AM 14447 97290 21137

1/16/2014 9:34:02 AM 14561 97290 21137

1/16/2014 9:34:03 AM 15370 97290 21137

1/16/2014 9:34:04 AM 16562 97290 21137

1/16/2014 9:34:05 AM 16200 97290 21137

1/16/2014 9:34:06 AM 16470 97290 21137

1/16/2014 9:34:07 AM 17227 97290 21137

1/16/2014 9:34:08 AM 17177 97290 21137

1/16/2014 9:34:09 AM 16084 97290 21137

1/16/2014 9:34:10 AM 17281 97290 21137

1/16/2014 9:34:11 AM 18120 97290 21137

1/16/2014 9:34:12 AM 18120 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:34:13 AM 16800 97290 21137

1/16/2014 9:34:14 AM 16710 97290 21137

1/16/2014 9:34:15 AM 17677 97290 21137

1/16/2014 9:34:16 AM 17049 97290 21137

1/16/2014 9:34:17 AM 17132 97290 21137

1/16/2014 9:34:18 AM 16283 97290 21137

1/16/2014 9:34:19 AM 17060 97290 21137

1/16/2014 9:34:20 AM 16595 97290 21137

1/16/2014 9:34:21 AM 16328 97290 21137

1/16/2014 9:34:22 AM 17822 97290 21137

1/16/2014 9:34:23 AM 17805 97290 21137

1/16/2014 9:34:24 AM 16991 97290 21137

1/16/2014 9:34:25 AM 16398 97290 21137

1/16/2014 9:34:26 AM 16429 97290 21137

1/16/2014 9:34:27 AM 14277 97290 21137

1/16/2014 9:34:28 AM 15539 97290 21137

1/16/2014 9:34:29 AM 16515 97290 21137

1/16/2014 9:34:30 AM 16908 97290 21137

1/16/2014 9:34:31 AM 18357 97290 21137

1/16/2014 9:34:32 AM 17609 97290 21137

1/16/2014 9:34:33 AM 16522 97290 21137

1/16/2014 9:34:34 AM 15410 97290 21137

1/16/2014 9:34:35 AM 16512 97290 21137

1/16/2014 9:34:36 AM 18648 97290 21137

1/16/2014 9:34:37 AM 18432 97290 21137

1/16/2014 9:34:38 AM 16098 97290 21137

1/16/2014 9:34:39 AM 18664 97290 21137

1/16/2014 9:34:40 AM 16546 97290 21137

1/16/2014 9:34:41 AM 17456 97290 21137

1/16/2014 9:34:42 AM 16484 97290 21137

1/16/2014 9:34:43 AM 15911 97290 21137

1/16/2014 9:34:44 AM 16307 97290 21137

1/16/2014 9:34:45 AM 16286 97290 21137

1/16/2014 9:34:46 AM 15801 97290 21137

1/16/2014 9:34:47 AM 16190 97290 21137

1/16/2014 9:34:48 AM 15627 97290 21137

1/16/2014 9:34:49 AM 16387 97290 21137

1/16/2014 9:34:50 AM 17176 97290 21137

1/16/2014 9:34:51 AM 17614 97290 21137

1/16/2014 9:34:52 AM 15983 97290 21137

1/16/2014 9:34:53 AM 14736 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:34:54 AM 17244 97290 21137

1/16/2014 9:34:55 AM 17031 97290 21137

1/16/2014 9:34:56 AM 16707 97290 21137

1/16/2014 9:34:57 AM 17257 97290 21137

1/16/2014 9:34:58 AM 15624 97290 21137

1/16/2014 9:34:59 AM 15516 97290 21137

1/16/2014 9:35:00 AM 15309 97290 21137

1/16/2014 9:35:01 AM 14447 97290 21137

1/16/2014 9:35:02 AM 13721 97290 21137

1/16/2014 9:35:03 AM 15460 97290 21137

1/16/2014 9:35:04 AM 15205 97290 21137

1/16/2014 9:35:05 AM 15561 97290 21137

1/16/2014 9:35:06 AM 13940 97290 21137

1/16/2014 9:35:07 AM 14050 97290 21137

1/16/2014 9:35:08 AM 13366 97290 21137

1/16/2014 9:35:09 AM 14261 97290 21137

1/16/2014 9:35:10 AM 13495 97290 21137

1/16/2014 9:35:11 AM 14594 97290 21137

1/16/2014 9:35:12 AM 12918 97290 21137

1/16/2014 9:35:13 AM 13849 97290 21137

1/16/2014 9:35:14 AM 13752 97290 21137

1/16/2014 9:35:15 AM 16368 97290 21137

1/16/2014 9:35:16 AM 15852 97290 21137

1/16/2014 9:35:17 AM 16383 97290 21137

1/16/2014 9:35:18 AM 17835 97290 21137

1/16/2014 9:35:19 AM 18318 97290 21137

1/16/2014 9:35:20 AM 16429 97290 21137

1/16/2014 9:35:21 AM 17097 97290 21137

1/16/2014 9:35:22 AM 16184 97290 21137

1/16/2014 9:35:23 AM 15176 97290 21137

1/16/2014 9:35:24 AM 16994 97290 21137

1/16/2014 9:35:25 AM 15858 97290 21137

1/16/2014 9:35:26 AM 16804 97290 21137

1/16/2014 9:35:27 AM 16141 97290 21137

1/16/2014 9:35:28 AM 16965 97290 21137

1/16/2014 9:35:29 AM 16961 97290 21137

1/16/2014 9:35:30 AM 15250 97290 21137

1/16/2014 9:35:31 AM 16262 97290 21137

1/16/2014 9:35:32 AM 15555 97290 21137

1/16/2014 9:35:33 AM 16278 97290 21137

1/16/2014 9:35:34 AM 18379 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:35:35 AM 17555 97290 21137

1/16/2014 9:35:36 AM 17528 97290 21137

1/16/2014 9:35:37 AM 18482 97290 21137

1/16/2014 9:35:38 AM 18960 97290 21137

1/16/2014 9:35:39 AM 18270 97290 21137

1/16/2014 9:35:40 AM 15907 97290 21137

1/16/2014 9:35:41 AM 17447 97290 21137

1/16/2014 9:35:42 AM 19031 97290 21137

1/16/2014 9:35:43 AM 16968 97290 21137

1/16/2014 9:35:44 AM 17532 97290 21137

1/16/2014 9:35:45 AM 17493 97290 21137

1/16/2014 9:35:46 AM 15953 97290 21137

1/16/2014 9:35:47 AM 15958 97290 21137

1/16/2014 9:35:48 AM 14549 97290 21137

1/16/2014 9:35:49 AM 16417 97290 21137

1/16/2014 9:35:50 AM 15594 97290 21137

1/16/2014 9:35:51 AM 16018 97290 21137

1/16/2014 9:35:52 AM 17264 97290 21137

1/16/2014 9:35:53 AM 18386 97290 21137

1/16/2014 9:35:54 AM 16986 97290 21137

1/16/2014 9:35:55 AM 16456 97290 21137

1/16/2014 9:35:56 AM 16564 97290 21137

1/16/2014 9:35:57 AM 16621 97290 21137

1/16/2014 9:35:58 AM 16965 97290 21137

1/16/2014 9:35:59 AM 16211 97290 21137

1/16/2014 9:36:00 AM 15603 97290 21137

1/16/2014 9:36:01 AM 18030 97290 21137

1/16/2014 9:36:02 AM 17647 97290 21137

1/16/2014 9:36:03 AM 17492 97290 21137

1/16/2014 9:36:04 AM 16433 97290 21137

1/16/2014 9:36:05 AM 16318 97290 21137

1/16/2014 9:36:06 AM 17429 97290 21137

1/16/2014 9:36:07 AM 16657 97290 21137

1/16/2014 9:36:08 AM 15804 97290 21137

1/16/2014 9:36:09 AM 14121 97290 21137

1/16/2014 9:36:10 AM 13700 97290 21137

1/16/2014 9:36:11 AM 13295 97290 21137

1/16/2014 9:36:12 AM 14333 97290 21137

1/16/2014 9:36:13 AM 13123 97290 21137

1/16/2014 9:36:14 AM 12011 97290 21137

1/16/2014 9:36:15 AM 12932 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:36:16 AM 12263 97290 21137

1/16/2014 9:36:17 AM 12575 97290 21137

1/16/2014 9:36:18 AM 12264 97290 21137

1/16/2014 9:36:19 AM 11886 97290 21137

1/16/2014 9:36:20 AM 12721 97290 21137

1/16/2014 9:36:21 AM 16050 97290 21137

1/16/2014 9:36:22 AM 15772 97290 21137

1/16/2014 9:36:23 AM 15883 97290 21137

1/16/2014 9:36:25 AM 17111 97290 21137

1/16/2014 9:36:25 AM 16217 97290 21137

1/16/2014 9:36:26 AM 17104 97290 21137

1/16/2014 9:36:27 AM 17266 97290 21137

1/16/2014 9:36:28 AM 16826 97290 21137

1/16/2014 9:36:29 AM 15276 97290 21137

1/16/2014 9:36:30 AM 15849 97290 21137

1/16/2014 9:36:31 AM 15542 97290 21137

1/16/2014 9:36:32 AM 15465 97290 21137

1/16/2014 9:36:33 AM 16466 97290 21137

1/16/2014 9:36:34 AM 16536 97290 21137

1/16/2014 9:36:35 AM 17784 97290 21137

1/16/2014 9:36:36 AM 17346 97290 21137

1/16/2014 9:36:37 AM 16186 97290 21137

1/16/2014 9:36:38 AM 15866 97290 21137

1/16/2014 9:36:39 AM 17226 97290 21137

1/16/2014 9:36:40 AM 17656 97290 21137

1/16/2014 9:36:41 AM 18484 97290 21137

1/16/2014 9:36:42 AM 17521 97290 21137

1/16/2014 9:36:43 AM 16860 97290 21137

1/16/2014 9:36:44 AM 17385 97290 21137

1/16/2014 9:36:45 AM 17636 97290 21137

1/16/2014 9:36:46 AM 18119 97290 21137

1/16/2014 9:36:47 AM 17550 97290 21137

1/16/2014 9:36:48 AM 17377 97290 21137

1/16/2014 9:36:49 AM 18054 97290 21137

1/16/2014 9:36:50 AM 17383 97290 21137

1/16/2014 9:36:51 AM 18206 97290 21137

1/16/2014 9:36:52 AM 16251 97290 21137

1/16/2014 9:36:53 AM 18042 97290 21137

1/16/2014 9:36:54 AM 17590 97290 21137

1/16/2014 9:36:55 AM 16247 97290 21137

1/16/2014 9:36:56 AM 15641 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:36:57 AM 16120 97290 21137

1/16/2014 9:36:58 AM 16180 97290 21137

1/16/2014 9:36:59 AM 17065 97290 21137

1/16/2014 9:37:00 AM 17676 97290 21137

1/16/2014 9:37:01 AM 16359 97290 21137

1/16/2014 9:37:02 AM 17199 97290 21137

1/16/2014 9:37:03 AM 16840 97290 21137

1/16/2014 9:37:04 AM 17140 97290 21137

1/16/2014 9:37:05 AM 15925 97290 21137

1/16/2014 9:37:06 AM 17181 97290 21137

1/16/2014 9:37:07 AM 17645 97290 21137

1/16/2014 9:37:08 AM 17791 97290 21137

1/16/2014 9:37:09 AM 16657 97290 21137

1/16/2014 9:37:10 AM 16914 97290 21137

1/16/2014 9:37:11 AM 16198 97290 21137

1/16/2014 9:37:12 AM 15509 97290 21137

1/16/2014 9:37:13 AM 15727 97290 21137

1/16/2014 9:37:14 AM 14371 97290 21137

1/16/2014 9:37:15 AM 14482 97290 21137

1/16/2014 9:37:16 AM 15050 97290 21137

1/16/2014 9:37:17 AM 15612 97290 21137

1/16/2014 9:37:18 AM 15723 97290 21137

1/16/2014 9:37:19 AM 13890 97290 21137

1/16/2014 9:37:20 AM 14092 97290 21137

1/16/2014 9:37:21 AM 12313 97290 21137

1/16/2014 9:37:22 AM 11748 97290 21137

1/16/2014 9:37:23 AM 13407 97290 21137

1/16/2014 9:37:24 AM 15081 97290 21137

1/16/2014 9:37:25 AM 17000 97290 21137

1/16/2014 9:37:26 AM 17060 97290 21137

1/16/2014 9:37:27 AM 15665 97290 21137

1/16/2014 9:37:28 AM 15646 97290 21137

1/16/2014 9:37:29 AM 17471 97290 21137

1/16/2014 9:37:30 AM 17418 97290 21137

1/16/2014 9:37:31 AM 16114 97290 21137

1/16/2014 9:37:32 AM 15728 97290 21137

1/16/2014 9:37:33 AM 16322 97290 21137

1/16/2014 9:37:34 AM 15510 97290 21137

1/16/2014 9:37:35 AM 15757 97290 21137

1/16/2014 9:37:36 AM 16089 97290 21137

1/16/2014 9:37:37 AM 16292 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:37:38 AM 16403 97290 21137

1/16/2014 9:37:39 AM 17750 97290 21137

1/16/2014 9:37:40 AM 15627 97290 21137

1/16/2014 9:37:41 AM 16687 97290 21137

1/16/2014 9:37:42 AM 16291 97290 21137

1/16/2014 9:37:43 AM 15922 97290 21137

1/16/2014 9:37:44 AM 17150 97290 21137

1/16/2014 9:37:45 AM 17967 97290 21137

1/16/2014 9:37:46 AM 18082 97290 21137

1/16/2014 9:37:47 AM 18680 97290 21137

1/16/2014 9:37:48 AM 16880 97290 21137

1/16/2014 9:37:49 AM 17840 97290 21137

1/16/2014 9:37:50 AM 17360 97290 21137

1/16/2014 9:37:51 AM 16730 97290 21137

1/16/2014 9:37:52 AM 18762 97290 21137

1/16/2014 9:37:53 AM 18460 97290 21137

1/16/2014 9:37:54 AM 18565 97290 21137

1/16/2014 9:37:55 AM 18201 97290 21137

1/16/2014 9:37:56 AM 17930 97290 21137

1/16/2014 9:37:57 AM 15282 97290 21137

1/16/2014 9:37:58 AM 16060 97290 21137

1/16/2014 9:37:59 AM 18715 97290 21137

1/16/2014 9:38:00 AM 16138 97290 21137

1/16/2014 9:38:01 AM 15524 97290 21137

1/16/2014 9:38:02 AM 16871 97290 21137

1/16/2014 9:38:03 AM 15467 97290 21137

1/16/2014 9:38:04 AM 15806 97290 21137

1/16/2014 9:38:05 AM 15711 97290 21137

1/16/2014 9:38:06 AM 15508 97290 21137

1/16/2014 9:38:07 AM 17377 97290 21137

1/16/2014 9:38:08 AM 16314 97290 21137

1/16/2014 9:38:09 AM 18478 97290 21137

1/16/2014 9:38:10 AM 16679 97290 21137

1/16/2014 9:38:11 AM 17190 97290 21137

1/16/2014 9:38:12 AM 16057 97290 21137

1/16/2014 9:38:13 AM 15504 97290 21137

1/16/2014 9:38:14 AM 15216 97290 21137

1/16/2014 9:38:15 AM 18234 97290 21137

1/16/2014 9:38:16 AM 15208 97290 21137

1/16/2014 9:38:17 AM 17602 97290 21137

1/16/2014 9:38:18 AM 16880 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 9:38:19 AM 17750 97290 21137

1/16/2014 9:38:20 AM 18057 97290 21137

1/16/2014 9:38:21 AM 17804 97290 21137

1/16/2014 9:38:22 AM 16571 97290 21137

1/16/2014 9:38:23 AM 16022 97290 21137

1/16/2014 9:38:24 AM 15975 97290 21137

1/16/2014 9:38:25 AM 14643 97290 21137

1/16/2014 9:38:26 AM 15091 97290 21137

1/16/2014 9:38:27 AM 13462 97290 21137

1/16/2014 9:38:28 AM 13055 97290 21137

1/16/2014 9:38:29 AM 13734 97290 21137

1/16/2014 9:38:30 AM 12943 97290 21137

1/16/2014 10:13:00 AM 12989 97290 21137

1/16/2014 10:13:01 AM 12187 97290 21137

1/16/2014 10:13:02 AM 12886 97290 21137

1/16/2014 10:13:03 AM 13511 97290 21137

1/16/2014 10:13:04 AM 15858 97290 21137

1/16/2014 10:13:05 AM 17284 97290 21137

1/16/2014 10:13:06 AM 17641 97290 21137

1/16/2014 10:13:07 AM 18840 97290 21137

1/16/2014 10:13:08 AM 18000 97290 21137

1/16/2014 10:13:09 AM 16440 97290 21137

1/16/2014 10:13:10 AM 18030 97290 21137

1/16/2014 10:13:11 AM 17107 97290 21137

1/16/2014 10:13:12 AM 17027 97290 21137

1/16/2014 10:13:13 AM 16556 97290 21137

1/16/2014 10:13:14 AM 16379 97290 21137

1/16/2014 10:13:15 AM 16785 97290 21137

1/16/2014 10:13:16 AM 15836 97290 21137

1/16/2014 10:13:17 AM 14849 97290 21137

1/16/2014 10:13:18 AM 16882 97290 21137

1/16/2014 10:13:19 AM 16610 97290 21137

1/16/2014 10:13:20 AM 16662 97290 21137

1/16/2014 10:13:21 AM 16345 97290 21137

1/16/2014 10:13:22 AM 15366 97290 21137

1/16/2014 10:13:23 AM 16171 97290 21137

1/16/2014 10:13:25 AM 16340 97290 21137

1/16/2014 10:13:25 AM 16282 97290 21137

1/16/2014 10:13:26 AM 16295 97290 21137

1/16/2014 10:13:27 AM 16373 97290 21137

1/16/2014 10:13:28 AM 15103 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:13:29 AM 15056 97290 21137

1/16/2014 10:13:30 AM 16964 97290 21137

1/16/2014 10:13:31 AM 16691 97290 21137

1/16/2014 10:13:32 AM 15962 97290 21137

1/16/2014 10:13:33 AM 15960 97290 21137

1/16/2014 10:13:34 AM 15750 97290 21137

1/16/2014 10:13:35 AM 17047 97290 21137

1/16/2014 10:13:36 AM 17492 97290 21137

1/16/2014 10:13:37 AM 17543 97290 21137

1/16/2014 10:13:38 AM 18785 97290 21137

1/16/2014 10:13:39 AM 17446 97290 21137

1/16/2014 10:13:40 AM 18251 97290 21137

1/16/2014 10:13:41 AM 16683 97290 21137

1/16/2014 10:13:42 AM 15630 97290 21137

1/16/2014 10:13:43 AM 17407 97290 21137

1/16/2014 10:13:44 AM 15302 97290 21137

1/16/2014 10:13:45 AM 16005 97290 21137

1/16/2014 10:13:46 AM 17111 97290 21137

1/16/2014 10:13:47 AM 17058 97290 21137

1/16/2014 10:13:48 AM 16174 97290 21137

1/16/2014 10:13:49 AM 17723 97290 21137

1/16/2014 10:13:50 AM 17511 97290 21137

1/16/2014 10:13:51 AM 14607 97290 21137

1/16/2014 10:13:52 AM 15082 97290 21137

1/16/2014 10:13:53 AM 15890 97290 21137

1/16/2014 10:13:54 AM 15282 97290 21137

1/16/2014 10:13:55 AM 15910 97290 21137

1/16/2014 10:13:56 AM 16247 97290 21137

1/16/2014 10:13:57 AM 16691 97290 21137

1/16/2014 10:13:58 AM 15543 97290 21137

1/16/2014 10:13:59 AM 16575 97290 21137

1/16/2014 10:14:00 AM 16533 97290 21137

1/16/2014 10:14:01 AM 16253 97290 21137

1/16/2014 10:14:02 AM 17443 97290 21137

1/16/2014 10:14:03 AM 18731 97290 21137

1/16/2014 10:14:04 AM 17582 97290 21137

1/16/2014 10:14:05 AM 16665 97290 21137

1/16/2014 10:14:06 AM 16916 97290 21137

1/16/2014 10:14:07 AM 16649 97290 21137

1/16/2014 10:14:08 AM 17782 97290 21137

1/16/2014 10:14:09 AM 16505 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:14:10 AM 16576 97290 21137

1/16/2014 10:14:11 AM 15634 97290 21137

1/16/2014 10:14:12 AM 16238 97290 21137

1/16/2014 10:14:13 AM 16839 97290 21137

1/16/2014 10:14:14 AM 17290 97290 21137

1/16/2014 10:14:15 AM 14792 97290 21137

1/16/2014 10:14:16 AM 16748 97290 21137

1/16/2014 10:14:17 AM 16217 97290 21137

1/16/2014 10:14:18 AM 17434 97290 21137

1/16/2014 10:14:19 AM 18758 97290 21137

1/16/2014 10:14:20 AM 16569 97290 21137

1/16/2014 10:14:21 AM 16442 97290 21137

1/16/2014 10:14:22 AM 16440 97290 21137

1/16/2014 10:14:23 AM 14940 97290 21137

1/16/2014 10:14:24 AM 14205 97290 21137

1/16/2014 10:14:25 AM 16481 97290 21137

1/16/2014 10:14:26 AM 15550 97290 21137

1/16/2014 10:14:27 AM 15347 97290 21137

1/16/2014 10:14:28 AM 15386 97290 21137

1/16/2014 10:14:29 AM 16956 97290 21137

1/16/2014 10:14:30 AM 16119 97290 21137

1/16/2014 10:14:31 AM 16239 97290 21137

1/16/2014 10:14:32 AM 14530 97290 21137

1/16/2014 10:14:33 AM 15032 97290 21137

1/16/2014 10:14:34 AM 17798 97290 21137

1/16/2014 10:14:35 AM 15879 97290 21137

1/16/2014 10:14:36 AM 15640 97290 21137

1/16/2014 10:14:37 AM 15220 97290 21137

1/16/2014 10:14:38 AM 14995 97290 21137

1/16/2014 10:14:39 AM 16978 97290 21137

1/16/2014 10:14:40 AM 16124 97290 21137

1/16/2014 10:14:41 AM 17171 97290 21137

1/16/2014 10:14:42 AM 16382 97290 21137

1/16/2014 10:14:43 AM 16905 97290 21137

1/16/2014 10:14:44 AM 15386 97290 21137

1/16/2014 10:14:45 AM 17316 97290 21137

1/16/2014 10:14:46 AM 16389 97290 21137

1/16/2014 10:14:47 AM 17507 97290 21137

1/16/2014 10:14:48 AM 16976 97290 21137

1/16/2014 10:14:49 AM 15734 97290 21137

1/16/2014 10:14:50 AM 16593 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:14:51 AM 17198 97290 21137

1/16/2014 10:14:52 AM 17589 97290 21137

1/16/2014 10:14:53 AM 16247 97290 21137

1/16/2014 10:14:54 AM 17891 97290 21137

1/16/2014 10:14:55 AM 18243 97290 21137

1/16/2014 10:14:56 AM 17070 97290 21137

1/16/2014 10:14:57 AM 18697 97290 21137

1/16/2014 10:14:58 AM 17454 97290 21137

1/16/2014 10:14:59 AM 15913 97290 21137

1/16/2014 10:15:00 AM 15198 97290 21137

1/16/2014 10:15:01 AM 15529 97290 21137

1/16/2014 10:15:02 AM 15552 97290 21137

1/16/2014 10:15:03 AM 16428 97290 21137

1/16/2014 10:15:04 AM 15897 97290 21137

1/16/2014 10:15:05 AM 16154 97290 21137

1/16/2014 10:15:06 AM 15468 97290 21137

1/16/2014 10:15:07 AM 16617 97290 21137

1/16/2014 10:15:08 AM 17834 97290 21137

1/16/2014 10:15:09 AM 17658 97290 21137

1/16/2014 10:15:10 AM 16294 97290 21137

1/16/2014 10:15:11 AM 15623 97290 21137

1/16/2014 10:15:12 AM 15516 97290 21137

1/16/2014 10:15:13 AM 16239 97290 21137

1/16/2014 10:15:14 AM 18039 97290 21137

1/16/2014 10:15:15 AM 17350 97290 21137

1/16/2014 10:15:16 AM 18137 97290 21137

1/16/2014 10:15:17 AM 15964 97290 21137

1/16/2014 10:15:18 AM 18481 97290 21137

1/16/2014 10:15:19 AM 16980 97290 21137

1/16/2014 10:15:20 AM 16035 97290 21137

1/16/2014 10:15:21 AM 16368 97290 21137

1/16/2014 10:15:22 AM 16362 97290 21137

1/16/2014 10:15:23 AM 14050 97290 21137

1/16/2014 10:15:24 AM 16142 97290 21137

1/16/2014 10:15:25 AM 14835 97290 21137

1/16/2014 10:15:26 AM 14988 97290 21137

1/16/2014 10:15:27 AM 17277 97290 21137

1/16/2014 10:15:28 AM 15899 97290 21137

1/16/2014 10:15:29 AM 16845 97290 21137

1/16/2014 10:15:30 AM 16601 97290 21137

1/16/2014 10:15:31 AM 16660 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:15:32 AM 17755 97290 21137

1/16/2014 10:15:33 AM 17008 97290 21137

1/16/2014 10:15:35 AM 16663 97290 21137

1/16/2014 10:15:35 AM 16372 97290 21137

1/16/2014 10:15:36 AM 16495 97290 21137

1/16/2014 10:15:37 AM 15914 97290 21137

1/16/2014 10:15:38 AM 16248 97290 21137

1/16/2014 10:15:39 AM 15012 97290 21137

1/16/2014 10:15:40 AM 16113 97290 21137

1/16/2014 10:15:41 AM 15818 97290 21137

1/16/2014 10:15:42 AM 16704 97290 21137

1/16/2014 10:15:43 AM 16356 97290 21137

1/16/2014 10:15:44 AM 16239 97290 21137

1/16/2014 10:15:45 AM 17109 97290 21137

1/16/2014 10:15:46 AM 15947 97290 21137

1/16/2014 10:15:47 AM 15806 97290 21137

1/16/2014 10:15:48 AM 15591 97290 21137

1/16/2014 10:15:49 AM 17218 97290 21137

1/16/2014 10:15:50 AM 16634 97290 21137

1/16/2014 10:15:51 AM 17028 97290 21137

1/16/2014 10:15:52 AM 18507 97290 21137

1/16/2014 10:15:53 AM 18036 97290 21137

1/16/2014 10:15:54 AM 17649 97290 21137

1/16/2014 10:15:55 AM 16952 97290 21137

1/16/2014 10:15:56 AM 16988 97290 21137

1/16/2014 10:15:57 AM 17207 97290 21137

1/16/2014 10:15:58 AM 17951 97290 21137

1/16/2014 10:15:59 AM 17388 97290 21137

1/16/2014 10:16:00 AM 16407 97290 21137

1/16/2014 10:16:01 AM 15801 97290 21137

1/16/2014 10:16:57 AM 17975 97290 21137

1/16/2014 10:16:57 AM 17062 97290 21137

1/16/2014 10:16:58 AM 18023 97290 21137

1/16/2014 10:16:59 AM 18636 97290 21137

1/16/2014 10:17:00 AM 17349 97290 21137

1/16/2014 10:17:01 AM 16757 97290 21137

1/16/2014 10:17:02 AM 15559 97290 21137

1/16/2014 10:17:03 AM 16039 97290 21137

1/16/2014 10:17:04 AM 15620 97290 21137

1/16/2014 10:17:05 AM 16715 97290 21137

1/16/2014 10:17:06 AM 16058 97290 21137

Page 442 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:17:07 AM 16584 97290 21137

1/16/2014 10:17:08 AM 15666 97290 21137

1/16/2014 10:17:09 AM 15406 97290 21137

1/16/2014 10:17:10 AM 16961 97290 21137

1/16/2014 10:17:11 AM 18310 97290 21137

1/16/2014 10:17:12 AM 16637 97290 21137

1/16/2014 10:17:13 AM 16849 97290 21137

1/16/2014 10:17:14 AM 14682 97290 21137

1/16/2014 10:17:15 AM 16120 97290 21137

1/16/2014 10:17:16 AM 17410 97290 21137

1/16/2014 10:17:17 AM 17942 97290 21137

1/16/2014 10:17:18 AM 18465 97290 21137

1/16/2014 10:17:19 AM 17306 97290 21137

1/16/2014 10:17:20 AM 16236 97290 21137

1/16/2014 10:17:21 AM 16359 97290 21137

1/16/2014 10:17:22 AM 16299 97290 21137

1/16/2014 10:17:23 AM 17875 97290 21137

1/16/2014 10:17:24 AM 17608 97290 21137

1/16/2014 10:17:25 AM 16792 97290 21137

1/16/2014 10:17:26 AM 16618 97290 21137

1/16/2014 10:17:27 AM 16124 97290 21137

1/16/2014 10:17:28 AM 15341 97290 21137

1/16/2014 10:17:29 AM 16285 97290 21137

1/16/2014 10:17:30 AM 15081 97290 21137

1/16/2014 10:17:31 AM 13640 97290 21137

1/16/2014 10:17:32 AM 16280 97290 21137

1/16/2014 10:17:33 AM 18290 97290 21137

1/16/2014 10:17:34 AM 16872 97290 21137

1/16/2014 10:17:35 AM 16218 97290 21137

1/16/2014 10:17:36 AM 15544 97290 21137

1/16/2014 10:17:37 AM 15856 97290 21137

1/16/2014 10:17:38 AM 16324 97290 21137

1/16/2014 10:17:39 AM 17161 97290 21137

1/16/2014 10:17:40 AM 15720 97290 21137

1/16/2014 10:17:41 AM 15720 97290 21137

1/16/2014 10:17:42 AM 16680 97290 21137

1/16/2014 10:17:43 AM 16770 97290 21137

1/16/2014 10:17:44 AM 16312 97290 21137

1/16/2014 10:17:45 AM 15658 97290 21137

1/16/2014 10:17:46 AM 15134 97290 21137

1/16/2014 10:17:47 AM 16383 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:17:48 AM 15075 97290 21137

1/16/2014 10:17:49 AM 15528 97290 21137

1/16/2014 10:17:50 AM 14922 97290 21137

1/16/2014 10:17:51 AM 16810 97290 21137

1/16/2014 10:17:52 AM 14882 97290 21137

1/16/2014 10:17:53 AM 14130 97290 21137

1/16/2014 10:17:54 AM 15832 97290 21137

1/16/2014 10:17:55 AM 15928 97290 21137

1/16/2014 10:17:56 AM 16042 97290 21137

1/16/2014 10:17:57 AM 16340 97290 21137

1/16/2014 10:17:58 AM 15965 97290 21137

1/16/2014 10:17:59 AM 16861 97290 21137

1/16/2014 10:18:00 AM 16605 97290 21137

1/16/2014 10:18:01 AM 16151 97290 21137

1/16/2014 10:18:02 AM 16608 97290 21137

1/16/2014 10:18:03 AM 17052 97290 21137

1/16/2014 10:18:04 AM 17733 97290 21137

1/16/2014 10:18:05 AM 15923 97290 21137

1/16/2014 10:18:06 AM 18320 97290 21137

1/16/2014 10:18:07 AM 17450 97290 21137

1/16/2014 10:18:08 AM 17232 97290 21137

1/16/2014 10:18:09 AM 17478 97290 21137

1/16/2014 10:18:10 AM 15829 97290 21137

1/16/2014 10:18:11 AM 16857 97290 21137

1/16/2014 10:18:12 AM 16304 97290 21137

1/16/2014 10:18:13 AM 15296 97290 21137

1/16/2014 10:18:14 AM 15134 97290 21137

1/16/2014 10:18:15 AM 17313 97290 21137

1/16/2014 10:18:16 AM 15878 97290 21137

1/16/2014 10:18:17 AM 18369 97290 21137

1/16/2014 10:18:18 AM 16682 97290 21137

1/16/2014 10:18:19 AM 15450 97290 21137

1/16/2014 10:18:20 AM 16882 97290 21137

1/16/2014 10:18:21 AM 15980 97290 21137

1/16/2014 10:18:22 AM 16715 97290 21137

1/16/2014 10:18:23 AM 14708 97290 21137

1/16/2014 10:18:24 AM 16937 97290 21137

1/16/2014 10:18:25 AM 17764 97290 21137

1/16/2014 10:18:26 AM 17101 97290 21137

1/16/2014 10:18:27 AM 14745 97290 21137

1/16/2014 10:18:28 AM 16136 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:18:29 AM 15328 97290 21137

1/16/2014 10:18:30 AM 15911 97290 21137

1/16/2014 10:18:31 AM 17537 97290 21137

1/16/2014 10:18:32 AM 17614 97290 21137

1/16/2014 10:18:33 AM 17273 97290 21137

1/16/2014 10:18:34 AM 18028 97290 21137

1/16/2014 10:18:35 AM 15847 97290 21137

1/16/2014 10:18:36 AM 14881 97290 21137

1/16/2014 10:18:37 AM 15810 97290 21137

1/16/2014 10:18:38 AM 14722 97290 21137

1/16/2014 10:18:39 AM 17570 97290 21137

1/16/2014 10:18:40 AM 17112 97290 21137

1/16/2014 10:18:41 AM 17808 97290 21137

1/16/2014 10:18:42 AM 15972 97290 21137

1/16/2014 10:18:43 AM 14943 97290 21137

1/16/2014 10:18:44 AM 16185 97290 21137

1/16/2014 10:18:45 AM 17216 97290 21137

1/16/2014 10:18:46 AM 17354 97290 21137

1/16/2014 10:18:47 AM 16188 97290 21137

1/16/2014 10:18:48 AM 17337 97290 21137

1/16/2014 10:18:49 AM 17564 97290 21137

1/16/2014 10:18:50 AM 16211 97290 21137

1/16/2014 10:18:51 AM 15392 97290 21137

1/16/2014 10:18:52 AM 15938 97290 21137

1/16/2014 10:18:53 AM 17334 97290 21137

1/16/2014 10:18:54 AM 16123 97290 21137

1/16/2014 10:18:55 AM 14801 97290 21137

1/16/2014 10:18:56 AM 15970 97290 21137

1/16/2014 10:18:57 AM 15542 97290 21137

1/16/2014 10:18:58 AM 16125 97290 21137

1/16/2014 10:18:59 AM 17801 97290 21137

1/16/2014 10:19:00 AM 15100 97290 21137

1/16/2014 10:19:01 AM 15170 97290 21137

1/16/2014 10:19:02 AM 17646 97290 21137

1/16/2014 10:19:03 AM 16743 97290 21137

1/16/2014 10:19:04 AM 15937 97290 21137

1/16/2014 10:19:05 AM 16494 97290 21137

1/16/2014 10:19:06 AM 16003 97290 21137

1/16/2014 10:19:07 AM 17951 97290 21137

1/16/2014 10:19:08 AM 17807 97290 21137

1/16/2014 10:19:09 AM 17441 97290 21137

Page 445 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:19:11 AM 20140 97290 21137

1/16/2014 10:19:11 AM 17545 97290 21137

1/16/2014 10:19:12 AM 18006 97290 21137

1/16/2014 10:19:13 AM 16711 97290 21137

1/16/2014 10:19:14 AM 15577 97290 21137

1/16/2014 10:19:15 AM 17154 97290 21137

1/16/2014 10:19:16 AM 15808 97290 21137

1/16/2014 10:19:17 AM 16492 97290 21137

1/16/2014 10:19:18 AM 15613 97290 21137

1/16/2014 10:19:19 AM 15693 97290 21137

1/16/2014 10:19:21 AM 16985 97290 21137

1/16/2014 10:19:21 AM 15263 97290 21137

1/16/2014 10:19:22 AM 17086 97290 21137

1/16/2014 10:19:23 AM 17171 97290 21137

1/16/2014 10:19:24 AM 17553 97290 21137

1/16/2014 10:19:25 AM 16748 97290 21137

1/16/2014 10:19:26 AM 15407 97290 21137

1/16/2014 10:19:27 AM 15701 97290 21137

1/16/2014 10:19:28 AM 18325 97290 21137

1/16/2014 10:19:29 AM 15951 97290 21137

1/16/2014 10:19:30 AM 15237 97290 21137

1/16/2014 10:19:31 AM 15179 97290 21137

1/16/2014 10:19:32 AM 17205 97290 21137

1/16/2014 10:19:33 AM 15971 97290 21137

1/16/2014 10:19:34 AM 16322 97290 21137

1/16/2014 10:19:35 AM 16950 97290 21137

1/16/2014 10:19:36 AM 15937 97290 21137

1/16/2014 10:19:37 AM 17184 97290 21137

1/16/2014 10:19:38 AM 17856 97290 21137

1/16/2014 10:19:39 AM 16974 97290 21137

1/16/2014 10:19:40 AM 16813 97290 21137

1/16/2014 10:19:41 AM 18153 97290 21137

1/16/2014 10:19:42 AM 18038 97290 21137

1/16/2014 10:19:43 AM 17409 97290 21137

1/16/2014 10:19:44 AM 16232 97290 21137

1/16/2014 10:19:45 AM 16478 97290 21137

1/16/2014 10:19:46 AM 16179 97290 21137

1/16/2014 10:19:47 AM 17275 97290 21137

1/16/2014 10:19:48 AM 15958 97290 21137

1/16/2014 10:19:49 AM 15899 97290 21137

1/16/2014 10:19:50 AM 15315 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:19:51 AM 16008 97290 21137

1/16/2014 10:19:52 AM 14922 97290 21137

1/16/2014 10:19:53 AM 16720 97290 21137

1/16/2014 10:19:54 AM 15820 97290 21137

1/16/2014 10:19:55 AM 16645 97290 21137

1/16/2014 10:19:56 AM 15351 97290 21137

1/16/2014 10:19:57 AM 16557 97290 21137

1/16/2014 10:19:58 AM 14339 97290 21137

1/16/2014 10:19:59 AM 15825 97290 21137

1/16/2014 10:20:00 AM 16286 97290 21137

1/16/2014 10:20:01 AM 16581 97290 21137

1/16/2014 10:20:02 AM 17735 97290 21137

1/16/2014 10:20:03 AM 16043 97290 21137

1/16/2014 10:20:04 AM 15951 97290 21137

1/16/2014 10:20:05 AM 14727 97290 21137

1/16/2014 10:20:06 AM 15592 97290 21137

1/16/2014 10:20:07 AM 16558 97290 21137

1/16/2014 10:20:08 AM 17669 97290 21137

1/16/2014 10:20:09 AM 17834 97290 21137

1/16/2014 10:20:10 AM 17829 97290 21137

1/16/2014 10:20:11 AM 18347 97290 21137

1/16/2014 10:20:12 AM 18626 97290 21137

1/16/2014 10:20:13 AM 18036 97290 21137

1/16/2014 10:20:14 AM 18789 97290 21137

1/16/2014 10:20:15 AM 17627 97290 21137

1/16/2014 10:20:16 AM 17276 97290 21137

1/16/2014 10:20:17 AM 15809 97290 21137

1/16/2014 10:20:18 AM 16342 97290 21137

1/16/2014 10:20:19 AM 16385 97290 21137

1/16/2014 10:20:20 AM 16816 97290 21137

1/16/2014 10:20:21 AM 15334 97290 21137

1/16/2014 10:20:22 AM 17843 97290 21137

1/16/2014 10:20:23 AM 18231 97290 21137

1/16/2014 10:20:24 AM 16647 97290 21137

1/16/2014 10:20:25 AM 14872 97290 21137

1/16/2014 10:20:26 AM 15538 97290 21137

1/16/2014 10:20:27 AM 16004 97290 21137

1/16/2014 10:20:28 AM 16661 97290 21137

1/16/2014 10:20:29 AM 16735 97290 21137

1/16/2014 10:20:30 AM 16393 97290 21137

1/16/2014 10:20:31 AM 15738 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:20:32 AM 16744 97290 21137

1/16/2014 10:20:33 AM 16006 97290 21137

1/16/2014 10:20:34 AM 16031 97290 21137

1/16/2014 10:20:35 AM 17058 97290 21137

1/16/2014 10:20:36 AM 16204 97290 21137

1/16/2014 10:20:37 AM 17731 97290 21137

1/16/2014 10:20:38 AM 18952 97290 21137

1/16/2014 10:20:39 AM 19108 97290 21137

1/16/2014 10:20:40 AM 18157 97290 21137

1/16/2014 10:20:41 AM 16089 97290 21137

1/16/2014 10:20:42 AM 14042 97290 21137

1/16/2014 10:20:43 AM 14370 97290 21137

1/16/2014 10:20:44 AM 16882 97290 21137

1/16/2014 10:20:45 AM 17240 97290 21137

1/16/2014 10:20:46 AM 16670 97290 21137

1/16/2014 10:20:47 AM 18477 97290 21137

1/16/2014 10:20:48 AM 17969 97290 21137

1/16/2014 10:20:49 AM 16732 97290 21137

1/16/2014 10:20:50 AM 15793 97290 21137

1/16/2014 10:20:51 AM 16008 97290 21137

1/16/2014 10:20:52 AM 17202 97290 21137

1/16/2014 10:20:53 AM 16960 97290 21137

1/16/2014 10:20:54 AM 17080 97290 21137

1/16/2014 10:20:55 AM 17320 97290 21137

1/16/2014 10:20:56 AM 16180 97290 21137

1/16/2014 10:20:57 AM 16345 97290 21137

1/16/2014 10:20:58 AM 16596 97290 21137

1/16/2014 10:20:59 AM 16029 97290 21137

1/16/2014 10:21:00 AM 17327 97290 21137

1/16/2014 10:21:01 AM 17081 97290 21137

1/16/2014 10:21:02 AM 16270 97290 21137

1/16/2014 10:21:03 AM 16367 97290 21137

1/16/2014 10:21:04 AM 15401 97290 21137

1/16/2014 10:21:05 AM 16000 97290 21137

1/16/2014 10:21:06 AM 16030 97290 21137

1/16/2014 10:21:07 AM 16517 97290 21137

1/16/2014 10:21:08 AM 16429 97290 21137

1/16/2014 10:21:09 AM 17154 97290 21137

1/16/2014 10:21:10 AM 18029 97290 21137

1/16/2014 10:21:11 AM 16117 97290 21137

1/16/2014 10:21:13 AM 18744 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:21:13 AM 17859 97290 21137

1/16/2014 10:21:14 AM 18726 97290 21137

1/16/2014 10:21:15 AM 16921 97290 21137

1/16/2014 10:21:16 AM 17670 97290 21137

1/16/2014 10:21:17 AM 18607 97290 21137

1/16/2014 10:21:18 AM 17402 97290 21137

1/16/2014 10:21:19 AM 17340 97290 21137

1/16/2014 10:21:20 AM 16485 97290 21137

1/16/2014 10:21:21 AM 16751 97290 21137

1/16/2014 10:21:22 AM 16398 97290 21137

1/16/2014 10:21:23 AM 16999 97290 21137

1/16/2014 10:21:24 AM 17029 97290 21137

1/16/2014 10:21:25 AM 18357 97290 21137

1/16/2014 10:21:26 AM 18209 97290 21137

1/16/2014 10:21:27 AM 15862 97290 21137

1/16/2014 10:21:29 AM 16955 97290 21137

1/16/2014 10:21:29 AM 16538 97290 21137

1/16/2014 10:21:30 AM 17214 97290 21137

1/16/2014 10:21:31 AM 17773 97290 21137

1/16/2014 10:21:32 AM 16923 97290 21137

1/16/2014 10:21:33 AM 17670 97290 21137

1/16/2014 10:21:34 AM 16627 97290 21137

1/16/2014 10:21:35 AM 16953 97290 21137

1/16/2014 10:21:36 AM 15559 97290 21137

1/16/2014 10:21:37 AM 15499 97290 21137

1/16/2014 10:21:38 AM 15695 97290 21137

1/16/2014 10:21:39 AM 17087 97290 21137

1/16/2014 10:21:41 AM 16941 97290 21137

1/16/2014 10:21:41 AM 16835 97290 21137

1/16/2014 10:21:42 AM 15788 97290 21137

1/16/2014 10:21:43 AM 16007 97290 21137

1/16/2014 10:21:44 AM 17441 97290 21137

1/16/2014 10:21:45 AM 16480 97290 21137

1/16/2014 10:21:47 AM 17185 97290 21137

1/16/2014 10:21:47 AM 16300 97290 21137

1/16/2014 10:21:48 AM 15396 97290 21137

1/16/2014 10:21:49 AM 15579 97290 21137

1/16/2014 10:21:50 AM 17454 97290 21137

1/16/2014 10:21:51 AM 17083 97290 21137

1/16/2014 10:21:52 AM 17561 97290 21137

1/16/2014 10:21:53 AM 16030 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:21:54 AM 15707 97290 21137

1/16/2014 10:21:55 AM 16496 97290 21137

1/16/2014 10:21:57 AM 17103 97290 21137

1/16/2014 10:21:57 AM 15734 97290 21137

1/16/2014 10:21:58 AM 15675 97290 21137

1/16/2014 10:21:59 AM 16428 97290 21137

1/16/2014 10:22:00 AM 16047 97290 21137

1/16/2014 10:22:01 AM 16912 97290 21137

1/16/2014 10:22:02 AM 16858 97290 21137

1/16/2014 10:22:03 AM 15374 97290 21137

1/16/2014 10:22:04 AM 14913 97290 21137

1/16/2014 10:22:05 AM 16058 97290 21137

1/16/2014 10:22:06 AM 17634 97290 21137

1/16/2014 10:22:07 AM 16948 97290 21137

1/16/2014 10:22:09 AM 16846 97290 21137

1/16/2014 10:22:09 AM 14347 97290 21137

1/16/2014 10:22:10 AM 17411 97290 21137

1/16/2014 10:22:11 AM 17283 97290 21137

1/16/2014 10:22:12 AM 17670 97290 21137

1/16/2014 10:22:13 AM 18187 97290 21137

1/16/2014 10:22:14 AM 17687 97290 21137

1/16/2014 10:22:15 AM 18911 97290 21137

1/16/2014 10:22:16 AM 18018 97290 21137

1/16/2014 10:22:17 AM 17854 97290 21137

1/16/2014 10:22:18 AM 17783 97290 21137

1/16/2014 10:22:19 AM 17796 97290 21137

1/16/2014 10:22:20 AM 19239 97290 21137

1/16/2014 10:22:21 AM 17019 97290 21137

1/16/2014 10:22:22 AM 16555 97290 21137

1/16/2014 10:22:23 AM 17728 97290 21137

1/16/2014 10:22:24 AM 16792 97290 21137

1/16/2014 10:22:25 AM 17248 97290 21137

1/16/2014 10:22:26 AM 15622 97290 21137

1/16/2014 10:22:27 AM 16055 97290 21137

1/16/2014 10:22:28 AM 16793 97290 21137

1/16/2014 10:22:29 AM 16618 97290 21137

1/16/2014 10:22:30 AM 17864 97290 21137

1/16/2014 10:22:31 AM 16856 97290 21137

1/16/2014 10:22:32 AM 17864 97290 21137

1/16/2014 10:22:33 AM 17666 97290 21137

1/16/2014 10:22:34 AM 16806 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:22:35 AM 15721 97290 21137

1/16/2014 10:22:36 AM 15960 97290 21137

1/16/2014 10:22:37 AM 16350 97290 21137

1/16/2014 10:22:38 AM 14527 97290 21137

1/16/2014 10:22:39 AM 15332 97290 21137

1/16/2014 10:22:40 AM 18323 97290 21137

1/16/2014 10:22:41 AM 17840 97290 21137

1/16/2014 10:22:42 AM 17060 97290 21137

1/16/2014 10:22:43 AM 16805 97290 21137

1/16/2014 10:22:44 AM 17731 97290 21137

1/16/2014 10:22:45 AM 17392 97290 21137

1/16/2014 10:22:47 AM 17998 97290 21137

1/16/2014 10:22:47 AM 17009 97290 21137

1/16/2014 10:22:48 AM 16192 97290 21137

1/16/2014 10:22:49 AM 18478 97290 21137

1/16/2014 10:22:50 AM 16769 97290 21137

1/16/2014 10:22:51 AM 17212 97290 21137

1/16/2014 10:22:52 AM 17203 97290 21137

1/16/2014 10:22:53 AM 15610 97290 21137

1/16/2014 10:22:54 AM 15902 97290 21137

1/16/2014 10:22:55 AM 15735 97290 21137

1/16/2014 10:22:56 AM 16773 97290 21137

1/16/2014 10:22:57 AM 14483 97290 21137

1/16/2014 10:22:58 AM 15741 97290 21137

1/16/2014 10:22:59 AM 17285 97290 21137

1/16/2014 10:23:00 AM 18001 97290 21137

1/16/2014 10:23:01 AM 18150 97290 21137

1/16/2014 10:23:02 AM 16957 97290 21137

1/16/2014 10:23:03 AM 16809 97290 21137

1/16/2014 10:23:04 AM 15752 97290 21137

1/16/2014 10:23:05 AM 16778 97290 21137

1/16/2014 10:23:06 AM 16614 97290 21137

1/16/2014 10:23:07 AM 17113 97290 21137

1/16/2014 10:23:08 AM 19248 97290 21137

1/16/2014 10:23:09 AM 17772 97290 21137

1/16/2014 10:23:10 AM 19683 97290 21137

1/16/2014 10:23:11 AM 20730 97290 21137

1/16/2014 10:23:12 AM 18802 97290 21137

1/16/2014 10:23:13 AM 18770 97290 21137

1/16/2014 10:23:14 AM 18792 97290 21137

1/16/2014 10:23:15 AM 18288 97290 21137

Page 451 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:23:16 AM 19152 97290 21137

1/16/2014 10:23:17 AM 17748 97290 21137

1/16/2014 10:23:18 AM 17067 97290 21137

1/16/2014 10:23:19 AM 18216 97290 21137

1/16/2014 10:23:20 AM 17454 97290 21137

1/16/2014 10:23:21 AM 16063 97290 21137

1/16/2014 10:23:22 AM 16616 97290 21137

1/16/2014 10:23:23 AM 16574 97290 21137

1/16/2014 10:23:24 AM 16053 97290 21137

1/16/2014 10:23:25 AM 15443 97290 21137

1/16/2014 10:23:26 AM 15680 97290 21137

1/16/2014 10:23:27 AM 16940 97290 21137

1/16/2014 10:23:28 AM 17375 97290 21137

1/16/2014 10:23:29 AM 16253 97290 21137

1/16/2014 10:23:30 AM 16633 97290 21137

1/16/2014 10:23:31 AM 15078 97290 21137

1/16/2014 10:23:32 AM 15919 97290 21137

1/16/2014 10:23:33 AM 16099 97290 21137

1/16/2014 10:23:34 AM 14855 97290 21137

1/16/2014 10:23:35 AM 16193 97290 21137

1/16/2014 10:23:36 AM 17308 97290 21137

1/16/2014 10:23:37 AM 16297 97290 21137

1/16/2014 10:23:38 AM 16884 97290 21137

1/16/2014 10:23:39 AM 16701 97290 21137

1/16/2014 10:23:40 AM 15755 97290 21137

1/16/2014 10:23:41 AM 17198 97290 21137

1/16/2014 10:23:42 AM 17499 97290 21137

1/16/2014 10:23:43 AM 16075 97290 21137

1/16/2014 10:23:45 AM 18832 97290 21137

1/16/2014 10:23:45 AM 17248 97290 21137

1/16/2014 10:23:46 AM 16888 97290 21137

1/16/2014 10:23:47 AM 16402 97290 21137

1/16/2014 10:23:48 AM 16280 97290 21137

1/16/2014 10:23:49 AM 17060 97290 21137

1/16/2014 10:23:50 AM 16595 97290 21137

1/16/2014 10:23:51 AM 16388 97290 21137

1/16/2014 10:23:52 AM 16727 97290 21137

1/16/2014 10:23:53 AM 15431 97290 21137

1/16/2014 10:23:54 AM 16788 97290 21137

1/16/2014 10:23:55 AM 15567 97290 21137

1/16/2014 10:23:56 AM 15201 97290 21137

Page 452 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:23:57 AM 15830 97290 21137

1/16/2014 10:23:58 AM 15477 97290 21137

1/16/2014 10:23:59 AM 16259 97290 21137

1/16/2014 10:24:00 AM 15585 97290 21137

1/16/2014 10:24:01 AM 15896 97290 21137

1/16/2014 10:24:02 AM 17294 97290 21137

1/16/2014 10:24:03 AM 15993 97290 21137

1/16/2014 10:24:04 AM 16958 97290 21137

1/16/2014 10:24:05 AM 17049 97290 21137

1/16/2014 10:24:06 AM 16022 97290 21137

1/16/2014 10:24:07 AM 15255 97290 21137

1/16/2014 10:24:08 AM 15933 97290 21137

1/16/2014 10:24:09 AM 17063 97290 21137

1/16/2014 10:24:10 AM 16866 97290 21137

1/16/2014 10:24:11 AM 18226 97290 21137

1/16/2014 10:24:12 AM 20576 97290 21137

1/16/2014 10:24:13 AM 20594 97290 21137

1/16/2014 10:24:14 AM 18618 97290 21137

1/16/2014 10:24:15 AM 17674 97290 21137

1/16/2014 10:24:16 AM 17678 97290 21137

1/16/2014 10:24:17 AM 18189 97290 21137

1/16/2014 10:24:18 AM 16877 97290 21137

1/16/2014 10:24:19 AM 18499 97290 21137

1/16/2014 10:24:20 AM 19654 97290 21137

1/16/2014 10:24:21 AM 16613 97290 21137

1/16/2014 10:24:22 AM 16783 97290 21137

1/16/2014 10:24:23 AM 16826 97290 21137

1/16/2014 10:24:24 AM 17166 97290 21137

1/16/2014 10:24:25 AM 15901 97290 21137

1/16/2014 10:24:26 AM 16155 97290 21137

1/16/2014 10:24:27 AM 16998 97290 21137

1/16/2014 10:24:28 AM 15199 97290 21137

1/16/2014 10:24:29 AM 15980 97290 21137

1/16/2014 10:24:30 AM 16775 97290 21137

1/16/2014 10:24:31 AM 15773 97290 21137

1/16/2014 10:24:32 AM 15793 97290 21137

1/16/2014 10:24:33 AM 15888 97290 21137

1/16/2014 10:24:34 AM 16512 97290 21137

1/16/2014 10:24:35 AM 18018 97290 21137

1/16/2014 10:24:36 AM 15544 97290 21137

1/16/2014 10:24:37 AM 17086 97290 21137

Page 453 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:24:39 AM 18205 97290 21137

1/16/2014 10:24:39 AM 17621 97290 21137

1/16/2014 10:24:40 AM 16881 97290 21137

1/16/2014 10:24:41 AM 17120 97290 21137

1/16/2014 10:24:42 AM 16640 97290 21137

1/16/2014 10:24:43 AM 16160 97290 21137

1/16/2014 10:24:45 AM 19430 97290 21137

1/16/2014 10:24:45 AM 18200 97290 21137

1/16/2014 10:24:47 AM 18209 97290 21137

1/16/2014 10:24:47 AM 15597 97290 21137

1/16/2014 10:24:48 AM 16852 97290 21137

1/16/2014 10:24:49 AM 16586 97290 21137

1/16/2014 10:24:51 AM 16788 97290 21137

1/16/2014 10:24:51 AM 16527 97290 21137

1/16/2014 10:24:52 AM 17151 97290 21137

1/16/2014 10:24:53 AM 16768 97290 21137

1/16/2014 10:24:54 AM 16552 97290 21137

1/16/2014 10:24:55 AM 16048 97290 21137

1/16/2014 10:24:56 AM 15352 97290 21137

1/16/2014 10:24:57 AM 16378 97290 21137

1/16/2014 10:24:58 AM 16604 97290 21137

1/16/2014 10:24:59 AM 14621 97290 21137

1/16/2014 10:25:00 AM 14875 97290 21137

1/16/2014 10:25:01 AM 16438 97290 21137

1/16/2014 10:25:03 AM 16979 97290 21137

1/16/2014 10:25:03 AM 15915 97290 21137

1/16/2014 10:25:04 AM 17118 97290 21137

1/16/2014 10:25:05 AM 16159 97290 21137

1/16/2014 10:25:06 AM 14479 97290 21137

1/16/2014 10:25:07 AM 14990 97290 21137

1/16/2014 10:25:08 AM 15897 97290 21137

1/16/2014 10:25:09 AM 17444 97290 21137

1/16/2014 10:25:10 AM 18881 97290 21137

1/16/2014 10:25:11 AM 18910 97290 21137

1/16/2014 10:25:12 AM 17807 97290 21137

1/16/2014 10:25:13 AM 17231 97290 21137

1/16/2014 10:25:14 AM 20088 97290 21137

1/16/2014 10:25:15 AM 20352 97290 21137

1/16/2014 10:25:16 AM 18258 97290 21137

1/16/2014 10:25:17 AM 17374 97290 21137

1/16/2014 10:25:18 AM 17663 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:25:19 AM 18576 97290 21137

1/16/2014 10:25:20 AM 18204 97290 21137

1/16/2014 10:25:21 AM 17931 97290 21137

1/16/2014 10:25:22 AM 19992 97290 21137

1/16/2014 10:25:23 AM 17478 97290 21137

1/16/2014 10:25:25 AM 17179 97290 21137

1/16/2014 10:25:25 AM 15994 97290 21137

1/16/2014 10:25:26 AM 17858 97290 21137

1/16/2014 10:25:27 AM 16914 97290 21137

1/16/2014 10:25:28 AM 15958 97290 21137

1/16/2014 10:25:29 AM 17279 97290 21137

1/16/2014 10:25:30 AM 15900 97290 21137

1/16/2014 10:25:31 AM 16245 97290 21137

1/16/2014 10:25:32 AM 15371 97290 21137

1/16/2014 10:25:33 AM 16262 97290 21137

1/16/2014 10:25:34 AM 16875 97290 21137

1/16/2014 10:25:35 AM 16818 97290 21137

1/16/2014 10:25:36 AM 17614 97290 21137

1/16/2014 10:25:37 AM 15593 97290 21137

1/16/2014 10:25:38 AM 15208 97290 21137

1/16/2014 10:25:39 AM 15532 97290 21137

1/16/2014 10:25:40 AM 15463 97290 21137

1/16/2014 10:25:41 AM 16105 97290 21137

1/16/2014 10:25:42 AM 17316 97290 21137

1/16/2014 10:25:43 AM 17379 97290 21137

1/16/2014 10:25:44 AM 17304 97290 21137

1/16/2014 10:25:45 AM 17646 97290 21137

1/16/2014 10:25:46 AM 15991 97290 21137

1/16/2014 10:25:47 AM 15997 97290 21137

1/16/2014 10:25:48 AM 17589 97290 21137

1/16/2014 10:25:49 AM 17627 97290 21137

1/16/2014 10:25:50 AM 16946 97290 21137

1/16/2014 10:25:51 AM 17046 97290 21137

1/16/2014 10:25:52 AM 16501 97290 21137

1/16/2014 10:25:53 AM 14895 97290 21137

1/16/2014 10:25:54 AM 16743 97290 21137

1/16/2014 10:25:55 AM 15346 97290 21137

1/16/2014 10:25:56 AM 15326 97290 21137

1/16/2014 10:25:57 AM 16881 97290 21137

1/16/2014 10:25:58 AM 16400 97290 21137

1/16/2014 10:25:59 AM 16790 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:26:00 AM 16947 97290 21137

1/16/2014 10:26:01 AM 15937 97290 21137

1/16/2014 10:26:02 AM 15834 97290 21137

1/16/2014 10:26:03 AM 16138 97290 21137

1/16/2014 10:26:04 AM 16844 97290 21137

1/16/2014 10:26:05 AM 17381 97290 21137

1/16/2014 10:26:07 AM 16525 97290 21137

1/16/2014 10:26:07 AM 16521 97290 21137

1/16/2014 10:26:08 AM 17450 97290 21137

1/16/2014 10:26:09 AM 16302 97290 21137

1/16/2014 10:26:10 AM 18295 97290 21137

1/16/2014 10:26:11 AM 17024 97290 21137

1/16/2014 10:26:12 AM 17276 97290 21137

1/16/2014 10:26:13 AM 17519 97290 21137

1/16/2014 10:26:14 AM 17729 97290 21137

1/16/2014 10:26:15 AM 17332 97290 21137

1/16/2014 10:26:16 AM 17473 97290 21137

1/16/2014 10:26:17 AM 16728 97290 21137

1/16/2014 10:26:18 AM 18132 97290 21137

1/16/2014 10:26:19 AM 18063 97290 21137

1/16/2014 10:26:20 AM 18765 97290 21137

1/16/2014 10:26:21 AM 17411 97290 21137

1/16/2014 10:26:22 AM 20163 97290 21137

1/16/2014 10:26:23 AM 19860 97290 21137

1/16/2014 10:26:24 AM 19185 97290 21137

1/16/2014 10:26:25 AM 19076 97290 21137

1/16/2014 10:26:26 AM 18899 97290 21137

1/16/2014 10:26:27 AM 18105 97290 21137

1/16/2014 10:26:28 AM 16856 97290 21137

1/16/2014 10:26:29 AM 15914 97290 21137

1/16/2014 10:26:30 AM 16368 97290 21137

1/16/2014 10:26:31 AM 17322 97290 21137

1/16/2014 10:26:32 AM 17440 97290 21137

1/16/2014 10:26:33 AM 16780 97290 21137

1/16/2014 10:26:34 AM 16765 97290 21137

1/16/2014 10:26:35 AM 15891 97290 21137

1/16/2014 10:26:36 AM 17022 97290 21137

1/16/2014 10:26:37 AM 16645 97290 21137

1/16/2014 10:26:38 AM 17031 97290 21137

1/16/2014 10:26:39 AM 15357 97290 21137

1/16/2014 10:26:40 AM 14669 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:26:41 AM 15907 97290 21137

1/16/2014 10:26:42 AM 15526 97290 21137

1/16/2014 10:26:43 AM 16871 97290 21137

1/16/2014 10:26:44 AM 17088 97290 21137

1/16/2014 10:26:45 AM 17532 97290 21137

1/16/2014 10:26:46 AM 16083 97290 21137

1/16/2014 10:26:47 AM 15570 97290 21137

1/16/2014 10:26:49 AM 15982 97290 21137

1/16/2014 10:26:49 AM 15185 97290 21137

1/16/2014 10:26:50 AM 16336 97290 21137

1/16/2014 10:26:51 AM 16624 97290 21137

1/16/2014 10:26:52 AM 18706 97290 21137

1/16/2014 10:26:53 AM 18386 97290 21137

1/16/2014 10:26:54 AM 14706 97290 21137

1/16/2014 10:26:55 AM 16486 97290 21137

1/16/2014 10:26:56 AM 15971 97290 21137

1/16/2014 10:26:57 AM 16863 97290 21137

1/16/2014 10:26:58 AM 16755 97290 21137

1/16/2014 10:26:59 AM 18678 97290 21137

1/16/2014 10:27:00 AM 17719 97290 21137

1/16/2014 10:27:01 AM 16160 97290 21137

1/16/2014 10:27:02 AM 15410 97290 21137

1/16/2014 10:27:03 AM 16002 97290 21137

1/16/2014 10:27:04 AM 16690 97290 21137

1/16/2014 10:27:05 AM 17312 97290 21137

1/16/2014 10:27:06 AM 15428 97290 21137

1/16/2014 10:27:07 AM 17357 97290 21137

1/16/2014 10:27:08 AM 17779 97290 21137

1/16/2014 10:27:09 AM 18574 97290 21137

1/16/2014 10:27:10 AM 17153 97290 21137

1/16/2014 10:27:11 AM 18868 97290 21137

1/16/2014 10:27:12 AM 19027 97290 21137

1/16/2014 10:27:13 AM 18346 97290 21137

1/16/2014 10:27:14 AM 17306 97290 21137

1/16/2014 10:27:15 AM 18276 97290 21137

1/16/2014 10:27:16 AM 17889 97290 21137

1/16/2014 10:27:17 AM 17252 97290 21137

1/16/2014 10:27:18 AM 18443 97290 21137

1/16/2014 10:27:19 AM 16730 97290 21137

1/16/2014 10:27:20 AM 16962 97290 21137

1/16/2014 10:27:21 AM 18220 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:27:22 AM 16075 97290 21137

1/16/2014 10:27:23 AM 15568 97290 21137

1/16/2014 10:27:24 AM 16762 97290 21137

1/16/2014 10:27:25 AM 16220 97290 21137

1/16/2014 10:27:26 AM 16475 97290 21137

1/16/2014 10:27:27 AM 16388 97290 21137

1/16/2014 10:27:28 AM 17717 97290 21137

1/16/2014 10:27:29 AM 18139 97290 21137

1/16/2014 10:27:30 AM 16774 97290 21137

1/16/2014 10:27:31 AM 16793 97290 21137

1/16/2014 10:27:32 AM 16678 97290 21137

1/16/2014 10:27:33 AM 15689 97290 21137

1/16/2014 10:27:34 AM 15202 97290 21137

1/16/2014 10:27:35 AM 14390 97290 21137

1/16/2014 10:27:36 AM 14487 97290 21137

1/16/2014 10:27:37 AM 16762 97290 21137

1/16/2014 10:27:38 AM 17750 97290 21137

1/16/2014 10:27:39 AM 17277 97290 21137

1/16/2014 10:27:40 AM 17069 97290 21137

1/16/2014 10:27:41 AM 17257 97290 21137

1/16/2014 10:27:42 AM 15984 97290 21137

1/16/2014 10:27:43 AM 16776 97290 21137

1/16/2014 10:27:44 AM 16164 97290 21137

1/16/2014 10:27:45 AM 17601 97290 21137

1/16/2014 10:27:46 AM 18140 97290 21137

1/16/2014 10:27:47 AM 16385 97290 21137

1/16/2014 10:27:48 AM 16156 97290 21137

1/16/2014 10:27:49 AM 15859 97290 21137

1/16/2014 10:27:50 AM 16654 97290 21137

1/16/2014 10:27:51 AM 16523 97290 21137

1/16/2014 10:27:52 AM 15651 97290 21137

1/16/2014 10:27:53 AM 15822 97290 21137

1/16/2014 10:27:54 AM 16585 97290 21137

1/16/2014 10:27:55 AM 15636 97290 21137

1/16/2014 10:27:56 AM 16689 97290 21137

1/16/2014 10:27:57 AM 15812 97290 21137

1/16/2014 10:27:58 AM 15563 97290 21137

1/16/2014 10:27:59 AM 15920 97290 21137

1/16/2014 10:28:00 AM 16670 97290 21137

1/16/2014 10:28:01 AM 17547 97290 21137

1/16/2014 10:28:02 AM 15997 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:28:03 AM 15729 97290 21137

1/16/2014 10:28:04 AM 17102 97290 21137

1/16/2014 10:28:05 AM 16665 97290 21137

1/16/2014 10:28:06 AM 16616 97290 21137

1/16/2014 10:28:07 AM 16604 97290 21137

1/16/2014 10:28:08 AM 17171 97290 21137

1/16/2014 10:28:09 AM 16412 97290 21137

1/16/2014 10:28:10 AM 16883 97290 21137

1/16/2014 10:28:11 AM 18830 97290 21137

1/16/2014 10:28:12 AM 17787 97290 21137

1/16/2014 10:28:13 AM 18037 97290 21137

1/16/2014 10:28:14 AM 16419 97290 21137

1/16/2014 10:28:15 AM 15894 97290 21137

1/16/2014 10:28:16 AM 17383 97290 21137

1/16/2014 10:28:17 AM 17936 97290 21137

1/16/2014 10:28:18 AM 18344 97290 21137

1/16/2014 10:28:19 AM 18626 97290 21137

1/16/2014 10:28:20 AM 16716 97290 21137

1/16/2014 10:28:21 AM 15849 97290 21137

1/16/2014 10:28:22 AM 17372 97290 21137

1/16/2014 10:28:23 AM 14693 97290 21137

1/16/2014 10:28:24 AM 15553 97290 21137

1/16/2014 10:28:25 AM 15798 97290 21137

1/16/2014 10:28:26 AM 17299 97290 21137

1/16/2014 10:28:27 AM 17674 97290 21137

1/16/2014 10:28:28 AM 18128 97290 21137

1/16/2014 10:28:29 AM 17672 97290 21137

1/16/2014 10:28:30 AM 16688 97290 21137

1/16/2014 10:28:31 AM 15632 97290 21137

1/16/2014 10:28:32 AM 17318 97290 21137

1/16/2014 10:28:33 AM 17769 97290 21137

1/16/2014 10:28:34 AM 15542 97290 21137

1/16/2014 10:28:35 AM 16531 97290 21137

1/16/2014 10:28:36 AM 17996 97290 21137

1/16/2014 10:28:37 AM 16199 97290 21137

1/16/2014 10:28:38 AM 17100 97290 21137

1/16/2014 10:28:39 AM 17205 97290 21137

1/16/2014 10:28:40 AM 17171 97290 21137

1/16/2014 10:28:41 AM 16685 97290 21137

1/16/2014 10:28:42 AM 16590 97290 21137

1/16/2014 10:28:43 AM 16147 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:28:44 AM 16667 97290 21137

1/16/2014 10:28:45 AM 16196 97290 21137

1/16/2014 10:28:46 AM 16919 97290 21137

1/16/2014 10:28:47 AM 16380 97290 21137

1/16/2014 10:28:48 AM 15855 97290 21137

1/16/2014 10:28:49 AM 16267 97290 21137

1/16/2014 10:28:50 AM 17888 97290 21137

1/16/2014 10:30:41 AM 16538 97290 21137

1/16/2014 10:30:42 AM 16224 97290 21137

1/16/2014 10:30:43 AM 17796 97290 21137

1/16/2014 10:30:44 AM 16689 97290 21137

1/16/2014 10:30:45 AM 16802 97290 21137

1/16/2014 10:30:46 AM 15720 97290 21137

1/16/2014 10:30:47 AM 19770 97290 21137

1/16/2014 10:30:48 AM 18892 97290 21137

1/16/2014 10:30:49 AM 17263 97290 21137

1/16/2014 10:30:51 AM 16976 97290 21137

1/16/2014 10:30:51 AM 16814 97290 21137

1/16/2014 10:30:53 AM 17903 97290 21137

1/16/2014 10:30:53 AM 16413 97290 21137

1/16/2014 10:30:54 AM 18755 97290 21137

1/16/2014 10:30:55 AM 18069 97290 21137

1/16/2014 10:30:56 AM 17417 97290 21137

1/16/2014 10:30:57 AM 17194 97290 21137

1/16/2014 10:30:58 AM 17738 97290 21137

1/16/2014 10:30:59 AM 18054 97290 21137

1/16/2014 10:31:00 AM 17473 97290 21137

1/16/2014 10:31:01 AM 16728 97290 21137

1/16/2014 10:31:02 AM 17172 97290 21137

1/16/2014 10:31:03 AM 14613 97290 21137

1/16/2014 10:31:04 AM 16523 97290 21137

1/16/2014 10:31:05 AM 16880 97290 21137

1/16/2014 10:31:06 AM 16700 97290 21137

1/16/2014 10:31:07 AM 16535 97290 21137

1/16/2014 10:31:08 AM 16553 97290 21137

1/16/2014 10:31:09 AM 15718 97290 21137

1/16/2014 10:31:10 AM 14819 97290 21137

1/16/2014 10:31:11 AM 18585 97290 21137

1/16/2014 10:31:12 AM 16166 97290 21137

1/16/2014 10:31:13 AM 17571 97290 21137

1/16/2014 10:31:14 AM 15282 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:31:15 AM 14920 97290 21137

1/16/2014 10:31:16 AM 15580 97290 21137

1/16/2014 10:31:17 AM 14815 97290 21137

1/16/2014 10:31:18 AM 15973 97290 21137

1/16/2014 10:31:19 AM 16443 97290 21137

1/16/2014 10:31:20 AM 16590 97290 21137

1/16/2014 10:31:21 AM 16447 97290 21137

1/16/2014 10:31:22 AM 15242 97290 21137

1/16/2014 10:31:23 AM 17310 97290 21137

1/16/2014 10:31:24 AM 16357 97290 21137

1/16/2014 10:31:25 AM 15969 97290 21137

1/16/2014 10:31:26 AM 15872 97290 21137

1/16/2014 10:31:27 AM 16898 97290 21137

1/16/2014 10:31:28 AM 14184 97290 21137

1/16/2014 10:31:29 AM 12606 97290 21137

1/16/2014 10:31:30 AM 15151 97290 21137

1/16/2014 10:31:31 AM 16117 97290 21137

1/16/2014 10:31:32 AM 15909 97290 21137

1/16/2014 10:31:33 AM 14807 97290 21137

1/16/2014 10:31:34 AM 15431 97290 21137

1/16/2014 10:31:35 AM 15828 97290 21137

1/16/2014 10:31:36 AM 15417 97290 21137

1/16/2014 10:31:37 AM 14354 97290 21137

1/16/2014 10:31:38 AM 14928 97290 21137

1/16/2014 10:31:39 AM 15072 97290 21137

1/16/2014 10:31:40 AM 15768 97290 21137

1/16/2014 10:31:41 AM 14862 97290 21137

1/16/2014 10:31:42 AM 14275 97290 21137

1/16/2014 10:31:43 AM 13709 97290 21137

1/16/2014 10:31:44 AM 15367 97290 21137

1/16/2014 10:31:45 AM 13981 97290 21137

1/16/2014 10:31:46 AM 14085 97290 21137

1/16/2014 10:31:47 AM 14411 97290 21137

1/16/2014 10:31:48 AM 14373 97290 21137

1/16/2014 10:31:49 AM 16523 97290 21137

1/16/2014 10:31:50 AM 14870 97290 21137

1/16/2014 10:31:51 AM 14907 97290 21137

1/16/2014 10:31:52 AM 14587 97290 21137

1/16/2014 10:31:53 AM 15826 97290 21137

1/16/2014 10:31:54 AM 15176 97290 21137

1/16/2014 10:31:55 AM 13784 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:31:56 AM 15026 97290 21137

1/16/2014 10:31:57 AM 15366 97290 21137

1/16/2014 10:31:58 AM 14581 97290 21137

1/16/2014 10:31:59 AM 13005 97290 21137

1/16/2014 10:32:00 AM 12941 97290 21137

1/16/2014 10:32:01 AM 11635 97290 21137

1/16/2014 10:32:03 AM 13387 97290 21137

1/16/2014 10:32:03 AM 12029 97290 21137

1/16/2014 10:32:04 AM 14956 97290 21137

1/16/2014 10:32:05 AM 17479 97290 21137

1/16/2014 10:32:06 AM 17299 97290 21137

1/16/2014 10:32:07 AM 16055 97290 21137

1/16/2014 10:32:08 AM 18023 97290 21137

1/16/2014 10:32:09 AM 17946 97290 21137

1/16/2014 10:32:10 AM 19066 97290 21137

1/16/2014 10:32:11 AM 17426 97290 21137

1/16/2014 10:32:12 AM 15876 97290 21137

1/16/2014 10:32:13 AM 17439 97290 21137

1/16/2014 10:32:14 AM 15819 97290 21137

1/16/2014 10:32:15 AM 15325 97290 21137

1/16/2014 10:32:16 AM 14811 97290 21137

1/16/2014 10:32:17 AM 15642 97290 21137

1/16/2014 10:32:18 AM 17080 97290 21137

1/16/2014 10:32:19 AM 16870 97290 21137

1/16/2014 10:32:20 AM 16187 97290 21137

1/16/2014 10:32:21 AM 14966 97290 21137

1/16/2014 10:32:22 AM 17061 97290 21137

1/16/2014 10:32:23 AM 15785 97290 21137

1/16/2014 10:32:24 AM 16186 97290 21137

1/16/2014 10:32:25 AM 15146 97290 21137

1/16/2014 10:32:26 AM 14766 97290 21137

1/16/2014 10:32:27 AM 12961 97290 21137

1/16/2014 10:32:28 AM 13950 97290 21137

1/16/2014 10:32:29 AM 14287 97290 21137

1/16/2014 10:32:30 AM 16442 97290 21137

1/16/2014 10:32:31 AM 15990 97290 21137

1/16/2014 10:32:32 AM 16237 97290 21137

1/16/2014 10:32:33 AM 16398 97290 21137

1/16/2014 10:32:34 AM 14845 97290 21137

1/16/2014 10:32:35 AM 16971 97290 21137

1/16/2014 10:32:36 AM 17922 97290 21137

Page 462 of 485



Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:32:37 AM 16990 97290 21137

1/16/2014 10:32:38 AM 14537 97290 21137

1/16/2014 10:32:39 AM 15994 97290 21137

1/16/2014 10:32:40 AM 15638 97290 21137

1/16/2014 10:32:41 AM 15699 97290 21137

1/16/2014 10:32:42 AM 14365 97290 21137

1/16/2014 10:32:43 AM 12381 97290 21137

1/16/2014 10:32:44 AM 12845 97290 21137

1/16/2014 10:32:45 AM 14671 97290 21137

1/16/2014 10:32:46 AM 14647 97290 21137

1/16/2014 10:32:47 AM 14642 97290 21137

1/16/2014 10:32:48 AM 15300 97290 21137

1/16/2014 10:32:49 AM 15465 97290 21137

1/16/2014 10:32:50 AM 15086 97290 21137

1/16/2014 10:32:51 AM 16611 97290 21137

1/16/2014 10:32:52 AM 16093 97290 21137

1/16/2014 10:32:53 AM 14283 97290 21137

1/16/2014 10:32:54 AM 16260 97290 21137

1/16/2014 10:32:55 AM 17130 97290 21137

1/16/2014 10:32:56 AM 15641 97290 21137

1/16/2014 10:32:57 AM 15460 97290 21137

1/16/2014 10:32:58 AM 13495 97290 21137

1/16/2014 10:32:59 AM 13033 97290 21137

1/16/2014 10:33:00 AM 14748 97290 21137

1/16/2014 10:33:01 AM 14307 97290 21137

1/16/2014 10:33:02 AM 14376 97290 21137

1/16/2014 10:33:03 AM 15024 97290 21137

1/16/2014 10:33:04 AM 15216 97290 21137

1/16/2014 10:33:05 AM 16284 97290 21137

1/16/2014 10:33:06 AM 17511 97290 21137

1/16/2014 10:33:07 AM 16737 97290 21137

1/16/2014 10:33:08 AM 17654 97290 21137

1/16/2014 10:33:09 AM 19263 97290 21137

1/16/2014 10:33:10 AM 16785 97290 21137

1/16/2014 10:33:11 AM 15986 97290 21137

1/16/2014 10:33:12 AM 15486 97290 21137

1/16/2014 10:33:13 AM 16711 97290 21137

1/16/2014 10:33:14 AM 16477 97290 21137

1/16/2014 10:33:15 AM 18849 97290 21137

1/16/2014 10:33:16 AM 16652 97290 21137

1/16/2014 10:33:17 AM 17153 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:33:18 AM 16918 97290 21137

1/16/2014 10:33:19 AM 16289 97290 21137

1/16/2014 10:33:20 AM 18472 97290 21137

1/16/2014 10:33:21 AM 18538 97290 21137

1/16/2014 10:33:22 AM 17204 97290 21137

1/16/2014 10:33:23 AM 18221 97290 21137

1/16/2014 10:33:24 AM 18385 97290 21137

1/16/2014 10:33:25 AM 16686 97290 21137

1/16/2014 10:33:26 AM 14911 97290 21137

1/16/2014 10:33:27 AM 15217 97290 21137

1/16/2014 10:33:28 AM 16164 97290 21137

1/16/2014 10:33:29 AM 15351 97290 21137

1/16/2014 10:33:30 AM 16767 97290 21137

1/16/2014 10:33:31 AM 16072 97290 21137

1/16/2014 10:33:32 AM 17188 97290 21137

1/16/2014 10:33:33 AM 15847 97290 21137

1/16/2014 10:33:34 AM 15511 97290 21137

1/16/2014 10:33:35 AM 15667 97290 21137

1/16/2014 10:33:36 AM 17477 97290 21137

1/16/2014 10:33:37 AM 16459 97290 21137

1/16/2014 10:33:38 AM 17344 97290 21137

1/16/2014 10:33:39 AM 14626 97290 21137

1/16/2014 10:33:40 AM 15446 97290 21137

1/16/2014 10:33:41 AM 16131 97290 21137

1/16/2014 10:33:42 AM 14983 97290 21137

1/16/2014 10:33:43 AM 16255 97290 21137

1/16/2014 10:33:44 AM 17084 97290 21137

1/16/2014 10:33:45 AM 15881 97290 21137

1/16/2014 10:33:46 AM 17920 97290 21137

1/16/2014 10:33:47 AM 18220 97290 21137

1/16/2014 10:33:48 AM 17065 97290 21137

1/16/2014 10:33:49 AM 15966 97290 21137

1/16/2014 10:33:50 AM 16891 97290 21137

1/16/2014 10:33:51 AM 15472 97290 21137

1/16/2014 10:33:52 AM 15808 97290 21137

1/16/2014 10:33:53 AM 17332 97290 21137

1/16/2014 10:33:54 AM 16933 97290 21137

1/16/2014 10:33:55 AM 17223 97290 21137

1/16/2014 10:33:56 AM 16695 97290 21137

1/16/2014 10:33:57 AM 17553 97290 21137

1/16/2014 10:33:58 AM 17618 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:33:59 AM 20724 97290 21137

1/16/2014 10:34:00 AM 17211 97290 21137

1/16/2014 10:34:01 AM 16872 97290 21137

1/16/2014 10:34:02 AM 16608 97290 21137

1/16/2014 10:34:03 AM 16452 97290 21137

1/16/2014 10:34:04 AM 15033 97290 21137

1/16/2014 10:34:05 AM 14438 97290 21137

1/16/2014 10:34:06 AM 15909 97290 21137

1/16/2014 10:34:07 AM 15557 97290 21137

1/16/2014 10:34:09 AM 16459 97290 21137

1/16/2014 10:34:09 AM 14224 97290 21137

1/16/2014 10:34:10 AM 13516 97290 21137

1/16/2014 10:34:11 AM 14089 97290 21137

1/16/2014 10:34:12 AM 13542 97290 21137

1/16/2014 10:34:13 AM 14515 97290 21137

1/16/2014 10:34:14 AM 16769 97290 21137

1/16/2014 10:34:15 AM 15502 97290 21137

1/16/2014 10:34:16 AM 15695 97290 21137

1/16/2014 10:34:17 AM 16223 97290 21137

1/16/2014 10:34:18 AM 16836 97290 21137

1/16/2014 10:34:19 AM 16899 97290 21137

1/16/2014 10:34:20 AM 16464 97290 21137

1/16/2014 10:34:21 AM 16206 97290 21137

1/16/2014 10:34:22 AM 18451 97290 21137

1/16/2014 10:34:23 AM 17602 97290 21137

1/16/2014 10:34:24 AM 17510 97290 21137

1/16/2014 10:34:25 AM 17967 97290 21137

1/16/2014 10:34:26 AM 17362 97290 21137

1/16/2014 10:34:27 AM 17540 97290 21137

1/16/2014 10:34:28 AM 16985 97290 21137

1/16/2014 10:34:29 AM 15916 97290 21137

1/16/2014 10:34:30 AM 16009 97290 21137

1/16/2014 10:34:31 AM 14562 97290 21137

1/16/2014 10:34:32 AM 16900 97290 21137

1/16/2014 10:34:33 AM 15355 97290 21137

1/16/2014 10:34:34 AM 16618 97290 21137

1/16/2014 10:34:35 AM 17654 97290 21137

1/16/2014 10:34:36 AM 17613 97290 21137

1/16/2014 10:34:37 AM 16763 97290 21137

1/16/2014 10:34:38 AM 16280 97290 21137

1/16/2014 10:34:39 AM 16070 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:34:40 AM 16647 97290 21137

1/16/2014 10:34:41 AM 15832 97290 21137

1/16/2014 10:34:42 AM 17368 97290 21137

1/16/2014 10:34:43 AM 17662 97290 21137

1/16/2014 10:34:44 AM 16025 97290 21137

1/16/2014 10:34:45 AM 17176 97290 21137

1/16/2014 10:34:46 AM 16144 97290 21137

1/16/2014 10:34:47 AM 16186 97290 21137

1/16/2014 10:34:48 AM 16166 97290 21137

1/16/2014 10:34:49 AM 14961 97290 21137

1/16/2014 10:34:50 AM 14150 97290 21137

1/16/2014 10:34:51 AM 16707 97290 21137

1/16/2014 10:34:52 AM 15997 97290 21137

1/16/2014 10:34:53 AM 16839 97290 21137

1/16/2014 10:34:54 AM 16809 97290 21137

1/16/2014 10:34:55 AM 17192 97290 21137

1/16/2014 10:34:56 AM 16268 97290 21137

1/16/2014 10:34:57 AM 16217 97290 21137

1/16/2014 10:34:58 AM 17704 97290 21137

1/16/2014 10:34:59 AM 16786 97290 21137

1/16/2014 10:35:00 AM 17306 97290 21137

1/16/2014 10:35:01 AM 17616 97290 21137

1/16/2014 10:35:02 AM 16494 97290 21137

1/16/2014 10:35:03 AM 17383 97290 21137

1/16/2014 10:35:04 AM 17846 97290 21137

1/16/2014 10:35:05 AM 17031 97290 21137

1/16/2014 10:35:06 AM 15897 97290 21137

1/16/2014 10:35:07 AM 16844 97290 21137

1/16/2014 10:35:08 AM 15791 97290 21137

1/16/2014 10:35:09 AM 16727 97290 21137

1/16/2014 10:35:10 AM 13721 97290 21137

1/16/2014 10:35:11 AM 14500 97290 21137

1/16/2014 10:35:12 AM 15175 97290 21137

1/16/2014 10:35:13 AM 15943 97290 21137

1/16/2014 10:35:14 AM 15776 97290 21137

1/16/2014 10:35:15 AM 14144 97290 21137

1/16/2014 10:35:16 AM 15896 97290 21137

1/16/2014 10:35:17 AM 15434 97290 21137

1/16/2014 10:35:18 AM 15078 97290 21137

1/16/2014 10:35:19 AM 16489 97290 21137

1/16/2014 10:35:20 AM 16182 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:35:21 AM 16915 97290 21137

1/16/2014 10:35:23 AM 16319 97290 21137

1/16/2014 10:35:23 AM 15599 97290 21137

1/16/2014 10:35:24 AM 17040 97290 21137

1/16/2014 10:35:25 AM 15540 97290 21137

1/16/2014 10:35:26 AM 16305 97290 21137

1/16/2014 10:35:27 AM 16916 97290 21137

1/16/2014 10:35:28 AM 16589 97290 21137

1/16/2014 10:35:29 AM 20527 97290 21137

1/16/2014 10:35:30 AM 19111 97290 21137

1/16/2014 10:35:31 AM 17227 97290 21137

1/16/2014 10:35:32 AM 16787 97290 21137

1/16/2014 10:35:33 AM 17456 97290 21137

1/16/2014 10:35:34 AM 16814 97290 21137

1/16/2014 10:35:35 AM 16053 97290 21137

1/16/2014 10:35:36 AM 15083 97290 21137

1/16/2014 10:35:37 AM 16790 97290 21137

1/16/2014 10:35:38 AM 15447 97290 21137

1/16/2014 10:35:39 AM 15412 97290 21137

1/16/2014 10:35:40 AM 15913 97290 21137

1/16/2014 10:35:41 AM 14118 97290 21137

1/16/2014 10:35:42 AM 15799 97290 21137

1/16/2014 10:35:43 AM 16729 97290 21137

1/16/2014 10:35:44 AM 16392 97290 21137

1/16/2014 10:35:45 AM 17328 97290 21137

1/16/2014 10:35:46 AM 15702 97290 21137

1/16/2014 10:35:47 AM 14095 97290 21137

1/16/2014 10:35:48 AM 16964 97290 21137

1/16/2014 10:35:49 AM 17711 97290 21137

1/16/2014 10:35:50 AM 17567 97290 21137

1/16/2014 10:35:51 AM 15521 97290 21137

1/16/2014 10:35:52 AM 16510 97290 21137

1/16/2014 10:35:53 AM 15707 97290 21137

1/16/2014 10:35:54 AM 17306 97290 21137

1/16/2014 10:35:55 AM 17856 97290 21137

1/16/2014 10:35:56 AM 18234 97290 21137

1/16/2014 10:35:57 AM 18118 97290 21137

1/16/2014 10:35:58 AM 16259 97290 21137

1/16/2014 10:35:59 AM 17565 97290 21137

1/16/2014 10:36:00 AM 18011 97290 21137

1/16/2014 10:36:01 AM 17432 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:36:02 AM 16508 97290 21137

1/16/2014 10:36:03 AM 15827 97290 21137

1/16/2014 10:36:04 AM 15386 97290 21137

1/16/2014 10:36:05 AM 15546 97290 21137

1/16/2014 10:36:06 AM 15616 97290 21137

1/16/2014 10:36:07 AM 17014 97290 21137

1/16/2014 10:36:08 AM 16793 97290 21137

1/16/2014 10:36:09 AM 16228 97290 21137

1/16/2014 10:36:10 AM 15277 97290 21137

1/16/2014 10:36:11 AM 15429 97290 21137

1/16/2014 10:36:12 AM 17027 97290 21137

1/16/2014 10:36:13 AM 14576 97290 21137

1/16/2014 10:36:14 AM 15014 97290 21137

1/16/2014 10:36:15 AM 14343 97290 21137

1/16/2014 10:36:16 AM 15195 97290 21137

1/16/2014 10:36:17 AM 14748 97290 21137

1/16/2014 10:36:18 AM 14307 97290 21137

1/16/2014 10:36:19 AM 15997 97290 21137

1/16/2014 10:36:20 AM 15069 97290 21137

1/16/2014 10:36:21 AM 16457 97290 21137

1/16/2014 10:36:22 AM 16504 97290 21137

1/16/2014 10:36:23 AM 16936 97290 21137

1/16/2014 10:36:24 AM 16504 97290 21137

1/16/2014 10:36:25 AM 18166 97290 21137

1/16/2014 10:36:26 AM 17081 97290 21137

1/16/2014 10:36:27 AM 18280 97290 21137

1/16/2014 10:36:28 AM 19570 97290 21137

1/16/2014 10:36:29 AM 17012 97290 21137

1/16/2014 10:36:30 AM 17183 97290 21137

1/16/2014 10:36:31 AM 18725 97290 21137

1/16/2014 10:36:32 AM 16801 97290 21137

1/16/2014 10:36:33 AM 17220 97290 21137

1/16/2014 10:36:34 AM 16995 97290 21137

1/16/2014 10:36:35 AM 15378 97290 21137

1/16/2014 10:36:36 AM 16414 97290 21137

1/16/2014 10:36:37 AM 17603 97290 21137

1/16/2014 10:36:38 AM 15831 97290 21137

1/16/2014 10:36:39 AM 16227 97290 21137

1/16/2014 10:36:40 AM 16807 97290 21137

1/16/2014 10:36:41 AM 14551 97290 21137

1/16/2014 10:36:42 AM 15667 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:36:43 AM 16127 97290 21137

1/16/2014 10:36:45 AM 17111 97290 21137

1/16/2014 10:36:45 AM 15888 97290 21137

1/16/2014 10:36:46 AM 16302 97290 21137

1/16/2014 10:36:47 AM 17095 97290 21137

1/16/2014 10:36:48 AM 16454 97290 21137

1/16/2014 10:36:49 AM 17043 97290 21137

1/16/2014 10:36:50 AM 17010 97290 21137

1/16/2014 10:36:51 AM 15952 97290 21137

1/16/2014 10:36:52 AM 17008 97290 21137

1/16/2014 10:36:53 AM 18082 97290 21137

1/16/2014 10:36:54 AM 17630 97290 21137

1/16/2014 10:36:55 AM 16497 97290 21137

1/16/2014 10:36:56 AM 17504 97290 21137

1/16/2014 10:36:57 AM 16856 97290 21137

1/16/2014 10:36:58 AM 16904 97290 21137

1/16/2014 10:36:59 AM 15776 97290 21137

1/16/2014 10:37:00 AM 15704 97290 21137

1/16/2014 10:37:01 AM 14152 97290 21137

1/16/2014 10:37:02 AM 16094 97290 21137

1/16/2014 10:37:03 AM 14973 97290 21137

1/16/2014 10:37:04 AM 15353 97290 21137

1/16/2014 10:37:05 AM 17458 97290 21137

1/16/2014 10:37:06 AM 15104 97290 21137

1/16/2014 10:37:07 AM 17156 97290 21137

1/16/2014 10:37:08 AM 15569 97290 21137

1/16/2014 10:37:09 AM 14362 97290 21137

1/16/2014 10:37:10 AM 14180 97290 21137

1/16/2014 10:37:11 AM 14885 97290 21137

1/16/2014 10:37:12 AM 13921 97290 21137

1/16/2014 10:37:13 AM 16290 97290 21137

1/16/2014 10:37:14 AM 16672 97290 21137

1/16/2014 10:37:15 AM 15328 97290 21137

1/16/2014 10:37:16 AM 16192 97290 21137

1/16/2014 10:37:17 AM 16708 97290 21137

1/16/2014 10:37:18 AM 16927 97290 21137

1/16/2014 10:37:19 AM 16381 97290 21137

1/16/2014 10:37:20 AM 18165 97290 21137

1/16/2014 10:37:21 AM 17171 97290 21137

1/16/2014 10:37:22 AM 18333 97290 21137

1/16/2014 10:37:23 AM 16613 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:37:24 AM 16213 97290 21137

1/16/2014 10:37:25 AM 15423 97290 21137

1/16/2014 10:37:26 AM 16305 97290 21137

1/16/2014 10:37:27 AM 16526 97290 21137

1/16/2014 10:37:28 AM 15711 97290 21137

1/16/2014 10:37:29 AM 15448 97290 21137

1/16/2014 10:37:30 AM 16492 97290 21137

1/16/2014 10:37:31 AM 16243 97290 21137

1/16/2014 10:37:32 AM 16990 97290 21137

1/16/2014 10:37:33 AM 16367 97290 21137

1/16/2014 10:37:34 AM 15251 97290 21137

1/16/2014 10:37:35 AM 15693 97290 21137

1/16/2014 10:37:36 AM 17273 97290 21137

1/16/2014 10:37:37 AM 17698 97290 21137

1/16/2014 10:37:38 AM 17294 97290 21137

1/16/2014 10:37:39 AM 15123 97290 21137

1/16/2014 10:37:40 AM 15870 97290 21137

1/16/2014 10:37:41 AM 16477 97290 21137

1/16/2014 10:37:42 AM 16539 97290 21137

1/16/2014 10:37:43 AM 15415 97290 21137

1/16/2014 10:37:44 AM 16033 97290 21137

1/16/2014 10:37:45 AM 16818 97290 21137

1/16/2014 10:37:46 AM 17014 97290 21137

1/16/2014 10:37:47 AM 16943 97290 21137

1/16/2014 10:37:48 AM 16866 97290 21137

1/16/2014 10:37:49 AM 18046 97290 21137

1/16/2014 10:37:50 AM 16181 97290 21137

1/16/2014 10:37:51 AM 16075 97290 21137

1/16/2014 10:37:52 AM 15659 97290 21137

1/16/2014 10:37:53 AM 18224 97290 21137

1/16/2014 10:37:54 AM 15086 97290 21137

1/16/2014 10:37:55 AM 15531 97290 21137

1/16/2014 10:37:56 AM 15552 97290 21137

1/16/2014 10:37:57 AM 13398 97290 21137

1/16/2014 10:37:58 AM 13699 97290 21137

1/16/2014 10:37:59 AM 14884 97290 21137

1/16/2014 10:38:00 AM 15331 97290 21137

1/16/2014 10:38:01 AM 13912 97290 21137

1/16/2014 10:38:02 AM 13618 97290 21137

1/16/2014 10:38:03 AM 14114 97290 21137

1/16/2014 10:38:04 AM 15888 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:38:05 AM 14412 97290 21137

1/16/2014 10:38:06 AM 14253 97290 21137

1/16/2014 10:38:07 AM 14783 97290 21137

1/16/2014 10:38:08 AM 14165 97290 21137

1/16/2014 10:38:09 AM 14851 97290 21137

1/16/2014 10:38:10 AM 15442 97290 21137

1/16/2014 10:38:11 AM 16760 97290 21137

1/16/2014 10:38:12 AM 15890 97290 21137

1/16/2014 10:38:13 AM 15822 97290 21137

1/16/2014 10:38:14 AM 15535 97290 21137

1/16/2014 10:38:15 AM 17144 97290 21137

1/16/2014 10:38:16 AM 15266 97290 21137

1/16/2014 10:38:17 AM 16896 97290 21137

1/16/2014 10:38:18 AM 17064 97290 21137

1/16/2014 10:38:19 AM 17556 97290 21137

1/16/2014 10:38:20 AM 18369 97290 21137

1/16/2014 10:38:21 AM 17464 97290 21137

1/16/2014 10:38:22 AM 17543 97290 21137

1/16/2014 10:38:23 AM 18905 97290 21137

1/16/2014 10:38:24 AM 17296 97290 21137

1/16/2014 10:38:25 AM 15454 97290 21137

1/16/2014 10:38:26 AM 15623 97290 21137

1/16/2014 10:38:27 AM 15336 97290 21137

1/16/2014 10:38:28 AM 16104 97290 21137

1/16/2014 10:38:29 AM 14616 97290 21137

1/16/2014 10:38:30 AM 16104 97290 21137

1/16/2014 10:38:31 AM 17676 97290 21137

1/16/2014 10:38:32 AM 17739 97290 21137

1/16/2014 10:38:33 AM 17874 97290 21137

1/16/2014 10:38:34 AM 16858 97290 21137

1/16/2014 10:38:35 AM 16514 97290 21137

1/16/2014 10:38:36 AM 16698 97290 21137

1/16/2014 10:38:37 AM 16714 97290 21137

1/16/2014 10:38:38 AM 16778 97290 21137

1/16/2014 10:38:39 AM 16554 97290 21137

1/16/2014 10:38:40 AM 15658 97290 21137

1/16/2014 10:38:41 AM 15164 97290 21137

1/16/2014 10:38:42 AM 17741 97290 21137

1/16/2014 10:38:43 AM 16705 97290 21137

1/16/2014 10:38:44 AM 16116 97290 21137

1/16/2014 10:38:45 AM 14949 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:38:46 AM 14567 97290 21137

1/16/2014 10:38:47 AM 15671 97290 21137

1/16/2014 10:38:48 AM 15828 97290 21137

1/16/2014 10:38:49 AM 15897 97290 21137

1/16/2014 10:38:50 AM 16364 97290 21137

1/16/2014 10:38:51 AM 17291 97290 21137

1/16/2014 10:38:52 AM 15782 97290 21137

1/16/2014 10:38:53 AM 16635 97290 21137

1/16/2014 10:38:54 AM 16398 97290 21137

1/16/2014 10:38:55 AM 16219 97290 21137

1/16/2014 10:38:56 AM 15725 97290 21137

1/16/2014 10:38:57 AM 14851 97290 21137

1/16/2014 10:38:58 AM 13792 97290 21137

1/16/2014 10:38:59 AM 13768 97290 21137

1/16/2014 10:39:01 AM 16483 97290 21137

1/16/2014 10:39:01 AM 15052 97290 21137

1/16/2014 10:39:02 AM 16180 97290 21137

1/16/2014 10:39:03 AM 18085 97290 21137

1/16/2014 10:39:04 AM 15021 97290 21137

1/16/2014 10:39:05 AM 14435 97290 21137

1/16/2014 10:39:06 AM 14798 97290 21137

1/16/2014 10:39:07 AM 15909 97290 21137

1/16/2014 10:39:08 AM 16607 97290 21137

1/16/2014 10:39:09 AM 18161 97290 21137

1/16/2014 10:39:10 AM 15970 97290 21137

1/16/2014 10:39:11 AM 15842 97290 21137

1/16/2014 10:39:13 AM 18120 97290 21137

1/16/2014 10:39:13 AM 16680 97290 21137

1/16/2014 10:39:14 AM 15720 97290 21137

1/16/2014 10:39:15 AM 15360 97290 21137

1/16/2014 10:39:16 AM 16380 97290 21137

1/16/2014 10:39:17 AM 15855 97290 21137

1/16/2014 10:39:18 AM 16773 97290 21137

1/16/2014 10:39:19 AM 16403 97290 21137

1/16/2014 10:39:20 AM 18501 97290 21137

1/16/2014 10:39:21 AM 17015 97290 21137

1/16/2014 10:39:22 AM 15593 97290 21137

1/16/2014 10:39:23 AM 17938 97290 21137

1/16/2014 10:39:24 AM 16634 97290 21137

1/16/2014 10:39:25 AM 16458 97290 21137

1/16/2014 10:39:26 AM 16894 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:39:27 AM 16943 97290 21137

1/16/2014 10:39:28 AM 17436 97290 21137

1/16/2014 10:39:29 AM 18039 97290 21137

1/16/2014 10:39:30 AM 16779 97290 21137

1/16/2014 10:39:31 AM 17065 97290 21137

1/16/2014 10:39:32 AM 17736 97290 21137

1/16/2014 10:39:33 AM 16764 97290 21137

1/16/2014 10:39:34 AM 15411 97290 21137

1/16/2014 10:39:35 AM 16932 97290 21137

1/16/2014 10:39:36 AM 16443 97290 21137

1/16/2014 10:39:37 AM 15690 97290 21137

1/16/2014 10:39:38 AM 16072 97290 21137

1/16/2014 10:39:39 AM 14216 97290 21137

1/16/2014 10:39:40 AM 15577 97290 21137

1/16/2014 10:39:41 AM 15534 97290 21137

1/16/2014 10:39:42 AM 14173 97290 21137

1/16/2014 10:39:43 AM 14193 97290 21137

1/16/2014 10:39:44 AM 14438 97290 21137

1/16/2014 10:39:45 AM 13929 97290 21137

1/16/2014 10:39:46 AM 14582 97290 21137

1/16/2014 10:39:47 AM 13905 97290 21137

1/16/2014 10:39:48 AM 13616 97290 21137

1/16/2014 10:39:49 AM 15644 97290 21137

1/16/2014 10:39:50 AM 16091 97290 21137

1/16/2014 10:39:51 AM 15692 97290 21137

1/16/2014 10:39:52 AM 14363 97290 21137

1/16/2014 10:39:53 AM 14600 97290 21137

1/16/2014 10:39:54 AM 14030 97290 21137

1/16/2014 10:39:55 AM 16797 97290 21137

1/16/2014 10:39:56 AM 14669 97290 21137

1/16/2014 10:39:57 AM 15127 97290 21137

1/16/2014 10:39:58 AM 14551 97290 21137

1/16/2014 10:39:59 AM 14017 97290 21137

1/16/2014 10:40:00 AM 13584 97290 21137

1/16/2014 10:40:01 AM 13296 97290 21137

1/16/2014 10:40:02 AM 15234 97290 21137

1/16/2014 10:40:03 AM 13798 97290 21137

1/16/2014 10:40:04 AM 13739 97290 21137

1/16/2014 10:40:05 AM 12855 97290 21137

1/16/2014 10:40:06 AM 14043 97290 21137

1/16/2014 10:40:07 AM 13950 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:40:08 AM 14407 97290 21137

1/16/2014 10:40:09 AM 15722 97290 21137

1/16/2014 10:40:10 AM 13740 97290 21137

1/16/2014 10:40:11 AM 14685 97290 21137

1/16/2014 10:40:12 AM 13781 97290 21137

1/16/2014 10:40:13 AM 12325 97290 21137

1/16/2014 10:40:14 AM 12441 97290 21137

1/16/2014 10:40:15 AM 14750 97290 21137

1/16/2014 10:40:16 AM 14157 97290 21137

1/16/2014 10:40:17 AM 15179 97290 21137

1/16/2014 10:40:18 AM 15615 97290 21137

1/16/2014 10:40:19 AM 16023 97290 21137

1/16/2014 10:40:20 AM 15915 97290 21137

1/16/2014 10:40:21 AM 15738 97290 21137

1/16/2014 10:40:22 AM 16414 97290 21137

1/16/2014 10:40:23 AM 16253 97290 21137

1/16/2014 10:40:24 AM 18823 97290 21137

1/16/2014 10:40:25 AM 18956 97290 21137

1/16/2014 10:40:26 AM 17099 97290 21137

1/16/2014 10:40:27 AM 16949 97290 21137

1/16/2014 10:40:28 AM 16998 97290 21137

1/16/2014 10:40:29 AM 15589 97290 21137

1/16/2014 10:40:30 AM 17727 97290 21137

1/16/2014 10:40:31 AM 16552 97290 21137

1/16/2014 10:40:32 AM 15148 97290 21137

1/16/2014 10:40:33 AM 16597 97290 21137

1/16/2014 10:40:34 AM 16389 97290 21137

1/16/2014 10:40:35 AM 15617 97290 21137

1/16/2014 10:40:36 AM 16264 97290 21137

1/16/2014 10:40:37 AM 15766 97290 21137

1/16/2014 10:40:38 AM 16961 97290 21137

1/16/2014 10:40:39 AM 16120 97290 21137

1/16/2014 10:40:40 AM 16450 97290 21137

1/16/2014 10:40:41 AM 15152 97290 21137

1/16/2014 10:40:42 AM 15398 97290 21137

1/16/2014 10:40:43 AM 14829 97290 21137

1/16/2014 10:40:44 AM 16967 97290 21137

1/16/2014 10:40:45 AM 16391 97290 21137

1/16/2014 10:40:46 AM 15948 97290 21137

1/16/2014 10:40:47 AM 16647 97290 21137

1/16/2014 10:40:48 AM 15921 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:40:49 AM 15440 97290 21137

1/16/2014 10:40:50 AM 15530 97290 21137

1/16/2014 10:40:51 AM 15762 97290 21137

1/16/2014 10:40:52 AM 13960 97290 21137

1/16/2014 10:40:53 AM 14980 97290 21137

1/16/2014 10:40:54 AM 14155 97290 21137

1/16/2014 10:40:55 AM 16048 97290 21137

1/16/2014 10:40:56 AM 14752 97290 21137

1/16/2014 10:40:57 AM 14608 97290 21137

1/16/2014 10:40:58 AM 14272 97290 21137

1/16/2014 10:40:59 AM 14818 97290 21137

1/16/2014 10:41:00 AM 15554 97290 21137

1/16/2014 10:41:01 AM 13458 97290 21137

1/16/2014 10:41:02 AM 15094 97290 21137

1/16/2014 10:41:03 AM 14603 97290 21137

1/16/2014 10:41:04 AM 13881 97290 21137

1/16/2014 10:41:05 AM 12890 97290 21137

1/16/2014 10:41:06 AM 13272 97290 21137

1/16/2014 10:41:07 AM 13878 97290 21137

1/16/2014 10:41:08 AM 15739 97290 21137

1/16/2014 10:41:09 AM 15514 97290 21137

1/16/2014 10:41:10 AM 15518 97290 21137

1/16/2014 10:41:11 AM 16719 97290 21137

1/16/2014 10:41:12 AM 17770 97290 21137

1/16/2014 10:41:13 AM 17252 97290 21137

1/16/2014 10:41:14 AM 17063 97290 21137

1/16/2014 10:41:15 AM 16265 97290 21137

1/16/2014 10:41:16 AM 16396 97290 21137

1/16/2014 10:41:17 AM 16759 97290 21137

1/16/2014 10:41:18 AM 14869 97290 21137

1/16/2014 10:41:19 AM 15207 97290 21137

1/16/2014 10:41:20 AM 15652 97290 21137

1/16/2014 10:41:21 AM 15913 97290 21137

1/16/2014 10:41:22 AM 15258 97290 21137

1/16/2014 10:41:23 AM 14374 97290 21137

1/16/2014 10:41:24 AM 15173 97290 21137

1/16/2014 10:41:25 AM 14953 97290 21137

1/16/2014 10:41:26 AM 15528 97290 21137

1/16/2014 10:41:27 AM 14742 97290 21137

1/16/2014 10:41:28 AM 16735 97290 21137

1/16/2014 10:41:29 AM 16274 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:41:30 AM 16008 97290 21137

1/16/2014 10:41:31 AM 16782 97290 21137

1/16/2014 10:41:33 AM 16289 97290 21137

1/16/2014 10:41:33 AM 15475 97290 21137

1/16/2014 10:41:35 AM 16588 97290 21137

1/16/2014 10:41:35 AM 15712 97290 21137

1/16/2014 10:41:36 AM 17167 97290 21137

1/16/2014 10:41:37 AM 16891 97290 21137

1/16/2014 10:41:38 AM 15232 97290 21137

1/16/2014 10:41:39 AM 17158 97290 21137

1/16/2014 10:41:40 AM 16559 97290 21137

1/16/2014 10:41:41 AM 16500 97290 21137

1/16/2014 10:41:42 AM 16125 97290 21137

1/16/2014 10:41:43 AM 14291 97290 21137

1/16/2014 10:41:44 AM 13622 97290 21137

1/16/2014 10:41:45 AM 14475 97290 21137

1/16/2014 10:41:46 AM 13998 97290 21137

1/16/2014 10:41:47 AM 14779 97290 21137

1/16/2014 10:41:49 AM 15128 97290 21137

1/16/2014 10:41:49 AM 14675 97290 21137

1/16/2014 10:41:50 AM 15212 97290 21137

1/16/2014 10:41:51 AM 15833 97290 21137

1/16/2014 10:41:52 AM 14608 97290 21137

1/16/2014 10:41:53 AM 15082 97290 21137

1/16/2014 10:41:54 AM 14360 97290 21137

1/16/2014 10:41:55 AM 13730 97290 21137

1/16/2014 10:41:56 AM 15342 97290 21137

1/16/2014 10:41:57 AM 16195 97290 21137

1/16/2014 10:41:58 AM 15749 97290 21137

1/16/2014 10:41:59 AM 13807 97290 21137

1/16/2014 10:42:00 AM 12931 97290 21137

1/16/2014 10:42:01 AM 12502 97290 21137

1/16/2014 10:42:02 AM 14015 97290 21137

1/16/2014 10:42:03 AM 14304 97290 21137

1/16/2014 10:42:04 AM 15276 97290 21137

1/16/2014 10:42:05 AM 14589 97290 21137

1/16/2014 10:42:06 AM 14717 97290 21137

1/16/2014 10:42:07 AM 14719 97290 21137

1/16/2014 10:42:09 AM 16249 97290 21137

1/16/2014 10:42:09 AM 15762 97290 21137

1/16/2014 10:42:10 AM 15760 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:42:11 AM 15760 97290 21137

1/16/2014 10:42:12 AM 16270 97290 21137

1/16/2014 10:42:13 AM 17237 97290 21137

1/16/2014 10:42:14 AM 17239 97290 21137

1/16/2014 10:42:15 AM 16189 97290 21137

1/16/2014 10:42:16 AM 16797 97290 21137

1/16/2014 10:42:17 AM 16259 97290 21137

1/16/2014 10:42:18 AM 15225 97290 21137

1/16/2014 10:42:19 AM 16406 97290 21137

1/16/2014 10:42:20 AM 15441 97290 21137

1/16/2014 10:42:21 AM 15440 97290 21137

1/16/2014 10:42:22 AM 14720 97290 21137

1/16/2014 10:42:23 AM 13490 97290 21137

1/16/2014 10:42:24 AM 12522 97290 21137

1/16/2014 10:42:25 AM 12460 97290 21137

1/16/2014 10:42:26 AM 13375 97290 21137

1/16/2014 10:42:27 AM 14443 97290 21137

1/16/2014 10:42:28 AM 14441 97290 21137

1/16/2014 10:42:29 AM 14890 97290 21137

1/16/2014 10:42:30 AM 15122 97290 21137

1/16/2014 10:42:31 AM 17401 97290 21137

1/16/2014 10:42:32 AM 16035 97290 21137

1/16/2014 10:42:33 AM 14628 97290 21137

1/16/2014 10:42:34 AM 14577 97290 21137

1/16/2014 10:42:35 AM 15944 97290 21137

1/16/2014 10:42:36 AM 17756 97290 21137

1/16/2014 10:42:37 AM 16169 97290 21137

1/16/2014 10:42:38 AM 16492 97290 21137

1/16/2014 10:42:39 AM 15883 97290 21137

1/16/2014 10:42:40 AM 14320 97290 21137

1/16/2014 10:42:41 AM 13600 97290 21137

1/16/2014 10:42:42 AM 14020 97290 21137

1/16/2014 10:42:43 AM 13045 97290 21137

1/16/2014 10:42:44 AM 14601 97290 21137

1/16/2014 10:42:45 AM 15890 97290 21137

1/16/2014 10:42:46 AM 16182 97290 21137

1/16/2014 10:42:47 AM 15325 97290 21137

1/16/2014 10:42:48 AM 16101 97290 21137

1/16/2014 10:42:49 AM 18875 97290 21137

1/16/2014 10:42:50 AM 15908 97290 21137

1/16/2014 10:42:51 AM 14837 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:42:52 AM 15439 97290 21137

1/16/2014 10:42:53 AM 18349 97290 21137

1/16/2014 10:42:54 AM 16917 97290 21137

1/16/2014 10:42:55 AM 15599 97290 21137

1/16/2014 10:42:56 AM 13380 97290 21137

1/16/2014 10:42:57 AM 12675 97290 21137

1/16/2014 10:42:58 AM 13308 97290 21137

1/16/2014 10:42:59 AM 12597 97290 21137

1/16/2014 10:43:00 AM 14699 97290 21137

1/16/2014 10:43:01 AM 13515 97290 21137

1/16/2014 10:43:02 AM 15018 97290 21137

1/16/2014 10:43:03 AM 16294 97290 21137

1/16/2014 10:43:04 AM 17303 97290 21137

1/16/2014 10:43:05 AM 16896 97290 21137

1/16/2014 10:43:06 AM 16014 97290 21137

1/16/2014 10:43:07 AM 15733 97290 21137

1/16/2014 10:43:08 AM 15993 97290 21137

1/16/2014 10:43:09 AM 17378 97290 21137

1/16/2014 10:43:10 AM 17184 97290 21137

1/16/2014 10:43:11 AM 16926 97290 21137

1/16/2014 10:43:12 AM 15841 97290 21137

1/16/2014 10:43:13 AM 17160 97290 21137

1/16/2014 10:43:14 AM 14070 97290 21137

1/16/2014 10:43:15 AM 13455 97290 21137

1/16/2014 10:43:16 AM 13022 97290 21137

1/16/2014 10:43:17 AM 13455 97290 21137

1/16/2014 10:43:18 AM 13443 97290 21137

1/16/2014 10:43:19 AM 15001 97290 21137

1/16/2014 10:43:20 AM 14370 97290 21137

1/16/2014 10:43:21 AM 15172 97290 21137

1/16/2014 10:43:22 AM 17353 97290 21137

1/16/2014 10:43:23 AM 15858 97290 21137

1/16/2014 10:43:24 AM 16384 97290 21137

1/16/2014 10:43:25 AM 15496 97290 21137

1/16/2014 10:43:26 AM 15304 97290 21137

1/16/2014 10:43:27 AM 16156 97290 21137

1/16/2014 10:43:28 AM 15649 97290 21137

1/16/2014 10:43:29 AM 15312 97290 21137

1/16/2014 10:43:30 AM 15318 97290 21137

1/16/2014 10:43:31 AM 13429 97290 21137

1/16/2014 10:43:32 AM 12567 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:43:33 AM 13582 97290 21137

1/16/2014 10:43:34 AM 13265 97290 21137

1/16/2014 10:43:35 AM 13786 97290 21137

1/16/2014 10:43:36 AM 14636 97290 21137

1/16/2014 10:43:37 AM 14069 97290 21137

1/16/2014 10:43:38 AM 16237 97290 21137

1/16/2014 10:43:39 AM 16029 97290 21137

1/16/2014 10:43:40 AM 16877 97290 21137

1/16/2014 10:43:41 AM 16669 97290 21137

1/16/2014 10:43:42 AM 15807 97290 21137

1/16/2014 10:43:43 AM 15862 97290 21137

1/16/2014 10:43:44 AM 18215 97290 21137

1/16/2014 10:43:45 AM 17603 97290 21137

1/16/2014 10:43:46 AM 17661 97290 21137

1/16/2014 10:43:47 AM 16475 97290 21137

1/16/2014 10:43:48 AM 16328 97290 21137

1/16/2014 10:43:49 AM 15662 97290 21137

1/16/2014 10:43:50 AM 16605 97290 21137

1/16/2014 10:43:51 AM 16421 97290 21137

1/16/2014 10:43:52 AM 16015 97290 21137

1/16/2014 10:43:53 AM 16154 97290 21137

1/16/2014 10:43:54 AM 14448 97290 21137

1/16/2014 10:43:55 AM 16512 97290 21137

1/16/2014 10:43:56 AM 15558 97290 21137

1/16/2014 10:43:57 AM 15349 97290 21137

1/16/2014 10:43:58 AM 15627 97290 21137

1/16/2014 10:43:59 AM 14497 97290 21137

1/16/2014 10:44:00 AM 12954 97290 21137

1/16/2014 10:44:01 AM 15328 97290 21137

1/16/2014 10:44:02 AM 14362 97290 21137

1/16/2014 10:44:03 AM 14870 97290 21137

1/16/2014 10:44:04 AM 14667 97290 21137

1/16/2014 10:44:05 AM 14197 97290 21137

1/16/2014 10:44:06 AM 14709 97290 21137

1/16/2014 10:44:07 AM 15827 97290 21137

1/16/2014 10:44:08 AM 16736 97290 21137

1/16/2014 10:44:09 AM 15374 97290 21137

1/16/2014 10:44:10 AM 15213 97290 21137

1/16/2014 10:44:11 AM 14333 97290 21137

1/16/2014 10:44:12 AM 14473 97290 21137

1/16/2014 10:44:13 AM 16158 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:44:14 AM 15619 97290 21137

1/16/2014 10:44:15 AM 15544 97290 21137

1/16/2014 10:44:16 AM 16306 97290 21137

1/16/2014 10:44:17 AM 15896 97290 21137

1/16/2014 10:44:18 AM 14504 97290 21137

1/16/2014 10:44:19 AM 14336 97290 21137

1/16/2014 10:44:20 AM 15224 97290 21137

1/16/2014 10:44:21 AM 16496 97290 21137

1/16/2014 10:44:22 AM 15014 97290 21137

1/16/2014 10:44:23 AM 15093 97290 21137

1/16/2014 10:44:24 AM 14423 97290 21137

1/16/2014 10:44:25 AM 14435 97290 21137

1/16/2014 10:44:26 AM 14559 97290 21137

1/16/2014 10:44:27 AM 15279 97290 21137

1/16/2014 10:44:28 AM 15340 97290 21137

1/16/2014 10:44:29 AM 13975 97290 21137

1/16/2014 10:44:30 AM 13573 97290 21137

1/16/2014 10:44:31 AM 14613 97290 21137

1/16/2014 10:44:32 AM 14483 97290 21137

1/16/2014 10:44:33 AM 15590 97290 21137

1/16/2014 10:44:34 AM 13887 97290 21137

1/16/2014 10:44:35 AM 14092 97290 21137

1/16/2014 10:44:36 AM 15373 97290 21137

1/16/2014 10:44:37 AM 14673 97290 21137

1/16/2014 10:44:38 AM 15068 97290 21137

1/16/2014 10:44:39 AM 14027 97290 21137

1/16/2014 10:44:41 AM 15749 97290 21137

1/16/2014 10:44:41 AM 14876 97290 21137

1/16/2014 10:44:43 AM 13927 97290 21137

1/16/2014 10:44:43 AM 13801 97290 21137

1/16/2014 10:44:44 AM 14100 97290 21137

1/16/2014 10:44:45 AM 14415 97290 21137

1/16/2014 10:44:46 AM 13773 97290 21137

1/16/2014 10:44:47 AM 12863 97290 21137

1/16/2014 10:44:48 AM 14226 97290 21137

1/16/2014 10:44:49 AM 13066 97290 21137

1/16/2014 10:44:50 AM 15596 97290 21137

1/16/2014 10:44:51 AM 14969 97290 21137

1/16/2014 10:44:52 AM 15142 97290 21137

1/16/2014 10:44:53 AM 15725 97290 21137

1/16/2014 10:44:54 AM 16951 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:44:55 AM 16147 97290 21137

1/16/2014 10:44:56 AM 16847 97290 21137

1/16/2014 10:44:57 AM 15971 97290 21137

1/16/2014 10:44:58 AM 17463 97290 21137

1/16/2014 10:44:59 AM 17865 97290 21137

1/16/2014 10:45:00 AM 16466 97290 21137

1/16/2014 10:45:01 AM 16536 97290 21137

1/16/2014 10:45:02 AM 15954 97290 21137

1/16/2014 10:45:03 AM 14488 97290 21137

1/16/2014 10:45:04 AM 15832 97290 21137

1/16/2014 10:45:05 AM 17548 97290 21137

1/16/2014 10:45:06 AM 16507 97290 21137

1/16/2014 10:45:07 AM 14296 97290 21137

1/16/2014 10:45:08 AM 13954 97290 21137

1/16/2014 10:45:09 AM 14678 97290 21137

1/16/2014 10:45:10 AM 15699 97290 21137

1/16/2014 10:45:11 AM 13225 97290 21137

1/16/2014 10:45:12 AM 13806 97290 21137

1/16/2014 10:45:13 AM 15603 97290 21137

1/16/2014 10:45:14 AM 15510 97290 21137

1/16/2014 10:45:15 AM 15817 97290 21137

1/16/2014 10:45:16 AM 15924 97290 21137

1/16/2014 10:45:17 AM 16311 97290 21137

1/16/2014 10:45:18 AM 16497 97290 21137

1/16/2014 10:45:19 AM 16574 97290 21137

1/16/2014 10:45:20 AM 16593 97290 21137

1/16/2014 10:45:21 AM 15196 97290 21137

1/16/2014 10:45:22 AM 15624 97290 21137

1/16/2014 10:45:23 AM 16212 97290 21137

1/16/2014 10:45:24 AM 19786 97290 21137

1/16/2014 10:45:25 AM 16916 97290 21137

1/16/2014 10:45:26 AM 16379 97290 21137

1/16/2014 10:45:27 AM 16035 97290 21137

1/16/2014 10:45:28 AM 15588 97290 21137

1/16/2014 10:45:29 AM 15237 97290 21137

1/16/2014 10:45:30 AM 15209 97290 21137

1/16/2014 10:45:31 AM 14602 97290 21137

1/16/2014 10:45:32 AM 16250 97290 21137

1/16/2014 10:45:33 AM 17532 97290 21137

1/16/2014 10:45:34 AM 19623 97290 21137

1/16/2014 10:45:35 AM 19875 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:45:36 AM 17778 97290 21137

1/16/2014 10:45:37 AM 17164 97290 21137

1/16/2014 10:45:39 AM 15961 97290 21137

1/16/2014 10:45:39 AM 15870 97290 21137

1/16/2014 10:45:40 AM 17257 97290 21137

1/16/2014 10:45:41 AM 18654 97290 21137

1/16/2014 10:45:42 AM 17023 97290 21137

1/16/2014 10:45:43 AM 16556 97290 21137

1/16/2014 10:45:44 AM 17549 97290 21137

1/16/2014 10:45:45 AM 18734 97290 21137

1/16/2014 10:45:46 AM 17731 97290 21137

1/16/2014 10:45:47 AM 17302 97290 21137

1/16/2014 10:45:48 AM 15755 97290 21137

1/16/2014 10:45:49 AM 16749 97290 21137

1/16/2014 10:45:50 AM 14717 97290 21137

1/16/2014 10:45:51 AM 13219 97290 21137

1/16/2014 10:45:52 AM 13864 97290 21137

1/16/2014 10:45:53 AM 15106 97290 21137

1/16/2014 10:45:54 AM 15116 97290 21137

1/16/2014 10:45:55 AM 17069 97290 21137

1/16/2014 10:45:57 AM 17049 97290 21137

1/16/2014 10:45:57 AM 16117 97290 21137

1/16/2014 10:45:58 AM 16202 97290 21137

1/16/2014 10:45:59 AM 18150 97290 21137

1/16/2014 10:46:00 AM 17437 97290 21137

1/16/2014 10:46:01 AM 20679 97290 21137

1/16/2014 10:46:02 AM 18880 97290 21137

1/16/2014 10:46:03 AM 16300 97290 21137

1/16/2014 10:46:04 AM 20395 97290 21137

1/16/2014 10:46:05 AM 16798 97290 21137

1/16/2014 10:46:06 AM 17549 97290 21137

1/16/2014 10:46:07 AM 18217 97290 21137

1/16/2014 10:46:08 AM 18144 97290 21137

1/16/2014 10:46:09 AM 16296 97290 21137

1/16/2014 10:46:10 AM 16164 97290 21137

1/16/2014 10:46:11 AM 17181 97290 21137

1/16/2014 10:46:12 AM 16175 97290 21137

1/16/2014 10:46:13 AM 17873 97290 21137

1/16/2014 10:46:14 AM 17998 97290 21137

1/16/2014 10:46:15 AM 17219 97290 21137

1/16/2014 10:46:16 AM 16545 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:46:17 AM 17906 97290 21137

1/16/2014 10:46:18 AM 17046 97290 21137

1/16/2014 10:46:19 AM 17671 97290 21137

1/16/2014 10:46:20 AM 17617 97290 21137

1/16/2014 10:46:21 AM 18984 97290 21137

1/16/2014 10:46:22 AM 19476 97290 21137

1/16/2014 10:46:23 AM 19479 97290 21137

1/16/2014 10:46:24 AM 19929 97290 21137

1/16/2014 10:46:25 AM 17642 97290 21137

1/16/2014 10:46:26 AM 15780 97290 21137

1/16/2014 10:46:27 AM 17205 97290 21137

1/16/2014 10:46:28 AM 18821 97290 21137

1/16/2014 10:46:29 AM 16285 97290 21137

1/16/2014 10:46:30 AM 18021 97290 21137

1/16/2014 10:46:31 AM 15695 97290 21137

1/16/2014 10:46:33 AM 19193 97290 21137

1/16/2014 10:46:33 AM 17998 97290 21137

1/16/2014 10:46:34 AM 18299 97290 21137

1/16/2014 10:46:35 AM 16605 97290 21137

1/16/2014 10:46:36 AM 17111 97290 21137

1/16/2014 10:46:37 AM 17627 97290 21137

1/16/2014 10:46:38 AM 18536 97290 21137

1/16/2014 10:46:39 AM 17144 97290 21137

1/16/2014 10:46:40 AM 16016 97290 21137

1/16/2014 10:46:41 AM 16544 97290 21137

1/16/2014 10:46:42 AM 18146 97290 21137

1/16/2014 10:46:43 AM 18096 97290 21137

1/16/2014 10:46:44 AM 17634 97290 21137

1/16/2014 10:46:45 AM 16648 97290 21137

1/16/2014 10:46:46 AM 15112 97290 21137

1/16/2014 10:46:47 AM 17368 97290 21137

1/16/2014 10:46:48 AM 18742 97290 21137

1/16/2014 10:46:49 AM 17915 97290 21137

1/16/2014 10:46:50 AM 17888 97290 21137

1/16/2014 10:46:51 AM 18602 97290 21137

1/16/2014 10:46:52 AM 17970 97290 21137

1/16/2014 10:46:53 AM 18082 97290 21137

1/16/2014 10:46:54 AM 17630 97290 21137

1/16/2014 10:46:55 AM 18597 97290 21137

1/16/2014 10:46:56 AM 18119 97290 21137

1/16/2014 10:46:57 AM 18300 97290 21137
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Class 1 Area: 769.2 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Survey Unit: 1

Gamma Scan Measurement Report

1/16/2014 10:46:58 AM 18435 97290 21137

1/16/2014 10:46:59 AM 17088 97290 21137

1/16/2014 10:47:00 AM 15792 97290 21137

1/16/2014 10:47:01 AM 17688 97290 21137

1/16/2014 10:47:02 AM 16692 97290 21137

1/16/2014 10:47:03 AM 17643 97290 21137

1/16/2014 10:47:04 AM 18810 97290 21137

1/16/2014 10:47:05 AM 18922 97290 21137

1/16/2014 10:47:06 AM 20330 97290 21137

1/16/2014 10:47:07 AM 19452 97290 21137

1/16/2014 10:47:08 AM 17763 97290 21137

1/16/2014 10:47:09 AM 19320 97290 21137

1/16/2014 10:47:10 AM 19650 97290 21137

1/16/2014 10:47:11 AM 18442 97290 21137

1/16/2014 10:48:59 AM 18489 97290 21137

1/16/2014 10:49:00 AM 17522 97290 21137

1/16/2014 10:49:01 AM 17370 97290 21137

1/16/2014 10:49:01 AM 17032 97290 21137

1/16/2014 10:49:03 AM 18877 97290 21137

1/16/2014 10:49:03 AM 18868 97290 21137

1/16/2014 10:49:05 AM 20559 97290 21137

1/16/2014 10:49:05 AM 18219 97290 21137

1/16/2014 10:49:07 AM 19858 97290 21137

1/16/2014 10:49:07 AM 17995 97290 21137

1/16/2014 10:49:10 AM 19234 97290 21137

1/16/2014 10:49:10 AM 18434 97290 21137

1/16/2014 10:49:10 AM 18378 97290 21137

1/16/2014 10:49:11 AM 18848 97290 21137

1/16/2014 10:49:11 AM 18392 97290 21137

1/16/2014 10:49:11 AM 18099 97290 21137

1/16/2014 10:49:11 AM 18038 97290 21137

1/16/2014 10:49:15 AM 19825 97290 21137

1/16/2014 10:49:16 AM 18546 97290 21137

1/16/2014 10:49:17 AM 18916 97290 21137

1/16/2014 10:49:18 AM 17239 97290 21137

1/16/2014 10:49:19 AM 17389 97290 21137
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Class: 1 Area: 769.2 m2 GWS

Min: 10625

Avg: 15699

Max: 22083

St Dev: 1486

Readings ≥ IL: 10

*Readings above investigation level highlighted in gray.

Gross Gamma 

CPM Summary

Gamma Scan Measurement Report
Survey Unit: 1

Radionuclide of Concern (ROC): 226Ra
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Investigation

Date
Gross Gamma 

CPM

Investigation Level 

CPM

1/21/2014 19562 20150

1/21/2014 14877 20150

1/21/2014 19397 20150

1/21/2014 19269 20150

1/21/2014 20138 20150

1/21/2014 19362 20150

1/21/2014 17876 20150

1/21/2014 19955 20150

1/21/2014 15949 20150

1/21/2014 16422 20150

Min: 14877

Avg: 18281

Max: 20138

St Dev: 1883

Readings ≥ IL: 0

Gross 

Gamma 

CPM 

Summary

*Readings above investigation level 
highlighted in gray.

8 97290

9 97290

97290

10 97290

7 97290

6 97290

Radionuclide of Concern (ROC): 226Ra

Location Instrument Used

1 97290

2 97290

3 97290

4 97290

5

Gamma Static Measurement Report
Survey Unit: 01 Class: 1 Area: 769.2 m2
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

2/14/2014 9:23:53 AM 14941 97290 21137

2/14/2014 9:23:56 AM 15087 97290 21137

2/14/2014 9:23:57 AM 16402 97290 21137

2/14/2014 9:23:58 AM 16400 97290 21137

2/14/2014 9:23:59 AM 17300 97290 21137

2/14/2014 9:24:00 AM 15845 97290 21137

2/14/2014 9:24:01 AM 18031 97290 21137

2/14/2014 9:24:02 AM 16447 97290 21137

2/14/2014 9:24:03 AM 17252 97290 21137

2/14/2014 9:24:04 AM 16673 97290 21137

2/14/2014 9:24:05 AM 17608 97290 21137

2/14/2014 9:24:06 AM 16072 97290 21137

2/14/2014 9:24:07 AM 17548 97290 21137

2/14/2014 9:24:09 AM 17589 97290 21137

2/14/2014 9:24:10 AM 17207 97290 21137

2/14/2014 9:24:11 AM 16181 97290 21137

2/14/2014 9:24:12 AM 17455 97290 21137

2/14/2014 9:24:13 AM 17864 97290 21137

2/14/2014 9:24:14 AM 17726 97290 21137

2/14/2014 9:24:15 AM 15861 97290 21137

2/14/2014 9:24:16 AM 16925 97290 21137

2/14/2014 9:24:17 AM 16021 97290 21137

2/14/2014 9:24:18 AM 16605 97290 21137

2/14/2014 9:24:19 AM 16181 97290 21137

2/14/2014 9:24:20 AM 17935 97290 21137

2/14/2014 9:24:21 AM 16454 97290 21137

2/14/2014 9:24:22 AM 16593 97290 21137

2/14/2014 9:24:23 AM 16088 97290 21137

2/14/2014 9:24:24 AM 17852 97290 21137

2/14/2014 9:24:25 AM 16343 97290 21137

2/14/2014 9:24:26 AM 17885 97290 21137

2/14/2014 9:24:27 AM 17971 97290 21137

2/14/2014 9:24:28 AM 16612 97290 21137

2/14/2014 9:24:29 AM 17353 97290 21137

2/14/2014 9:24:30 AM 16338 97290 21137

2/14/2014 9:24:31 AM 15574 97290 21137

2/14/2014 9:24:32 AM 16733 97290 21137

2/14/2014 9:24:33 AM 17203 97290 21137

2/14/2014 9:24:34 AM 16361 97290 21137

2/14/2014 9:24:35 AM 16900 97290 21137

2/14/2014 9:24:36 AM 17995 97290 21137

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:24:37 AM 17038 97290 21137

2/14/2014 9:24:38 AM 16649 97290 21137

2/14/2014 9:24:39 AM 16732 97290 21137

2/14/2014 9:24:40 AM 17863 97290 21137

2/14/2014 9:24:41 AM 17605 97290 21137

2/14/2014 9:24:42 AM 16881 97290 21137

2/14/2014 9:24:43 AM 18680 97290 21137

2/14/2014 9:24:44 AM 17810 97290 21137

2/14/2014 9:24:45 AM 17652 97290 21137

2/14/2014 9:24:46 AM 17733 97290 21137

2/14/2014 9:24:47 AM 18143 97290 21137

2/14/2014 9:24:48 AM 18605 97290 21137

2/14/2014 9:24:49 AM 17401 97290 21137

2/14/2014 9:24:50 AM 18810 97290 21137

2/14/2014 9:24:51 AM 18742 97290 21137

2/14/2014 9:24:52 AM 16835 97290 21137

2/14/2014 9:24:53 AM 17799 97290 21137

2/14/2014 9:24:54 AM 16479 97290 21137

2/14/2014 9:24:55 AM 15190 97290 21137

2/14/2014 9:24:56 AM 16187 97290 21137

2/14/2014 9:24:57 AM 18176 97290 21137

2/14/2014 9:24:58 AM 17804 97290 21137

2/14/2014 9:24:59 AM 15191 97290 21137

2/14/2014 9:25:00 AM 16037 97290 21137

2/14/2014 9:25:01 AM 15259 97290 21137

2/14/2014 9:25:02 AM 16054 97290 21137

2/14/2014 9:25:03 AM 17753 97290 21137

2/14/2014 9:25:04 AM 18178 97290 21137

2/14/2014 9:25:05 AM 18524 97290 21137

2/14/2014 9:25:06 AM 16691 97290 21137

2/14/2014 9:25:07 AM 17132 97290 21137

2/14/2014 9:25:08 AM 17783 97290 21137

2/14/2014 9:25:09 AM 17345 97290 21137

2/14/2014 9:25:10 AM 18316 97290 21137

2/14/2014 9:25:11 AM 17839 97290 21137

2/14/2014 9:28:14 AM 18407 97290 21137

2/14/2014 9:28:15 AM 18731 97290 21137

2/14/2014 9:28:16 AM 17703 97290 21137

2/14/2014 9:28:17 AM 17895 97290 21137

2/14/2014 9:28:18 AM 16593 97290 21137

2/14/2014 9:28:19 AM 17318 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:28:20 AM 17649 97290 21137

2/14/2014 9:28:21 AM 17942 97290 21137

2/14/2014 9:28:22 AM 18075 97290 21137

2/14/2014 9:28:23 AM 17148 97290 21137

2/14/2014 9:28:24 AM 15777 97290 21137

2/14/2014 9:28:25 AM 16334 97290 21137

2/14/2014 9:28:26 AM 17073 97290 21137

2/14/2014 9:28:27 AM 16388 97290 21137

2/14/2014 9:28:28 AM 15527 97290 21137

2/14/2014 9:28:29 AM 16721 97290 21137

2/14/2014 9:28:30 AM 16300 97290 21137

2/14/2014 9:28:31 AM 17785 97290 21137

2/14/2014 9:28:32 AM 17406 97290 21137

2/14/2014 9:28:33 AM 18871 97290 21137

2/14/2014 9:28:34 AM 19807 97290 21137

2/14/2014 9:28:35 AM 18992 97290 21137

2/14/2014 9:28:36 AM 17948 97290 21137

2/14/2014 9:28:37 AM 17207 97290 21137

2/14/2014 9:28:38 AM 18341 97290 21137

2/14/2014 9:28:39 AM 18955 97290 21137

2/14/2014 9:28:40 AM 17849 97290 21137

2/14/2014 9:28:41 AM 17152 97290 21137

2/14/2014 9:28:42 AM 18298 97290 21137

2/14/2014 9:28:43 AM 18134 97290 21137

2/14/2014 9:28:44 AM 17763 97290 21137

2/14/2014 9:28:45 AM 16710 97290 21137

2/14/2014 9:28:46 AM 14977 97290 21137

2/14/2014 9:28:47 AM 16944 97290 21137

2/14/2014 9:28:48 AM 16596 97290 21137

2/14/2014 9:28:49 AM 16149 97290 21137

2/14/2014 9:28:50 AM 16397 97290 21137

2/14/2014 9:28:51 AM 16189 97290 21137

2/14/2014 9:28:52 AM 17037 97290 21137

2/14/2014 9:28:53 AM 16829 97290 21137

2/14/2014 9:28:54 AM 17137 97290 21137

2/14/2014 9:28:55 AM 17994 97290 21137

2/14/2014 9:28:56 AM 17188 97290 21137

2/14/2014 9:28:57 AM 18577 97290 21137

2/14/2014 9:28:58 AM 17784 97290 21137

2/14/2014 9:28:59 AM 18456 97290 21137

2/14/2014 9:29:00 AM 18024 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:29:01 AM 16356 97290 21137

2/14/2014 9:29:02 AM 16119 97290 21137

2/14/2014 9:29:03 AM 17529 97290 21137

2/14/2014 9:29:04 AM 15392 97290 21137

2/14/2014 9:29:05 AM 16208 97290 21137

2/14/2014 9:29:06 AM 16832 97290 21137

2/14/2014 9:29:07 AM 17078 97290 21137

2/14/2014 9:29:08 AM 15789 97290 21137

2/14/2014 9:29:09 AM 16427 97290 21137

2/14/2014 9:29:10 AM 15356 97290 21137

2/14/2014 9:29:11 AM 14549 97290 21137

2/14/2014 9:29:12 AM 15967 97290 21137

2/14/2014 9:29:13 AM 15751 97290 21137

2/14/2014 9:29:14 AM 18157 97290 21137

2/14/2014 9:29:15 AM 17019 97290 21137

2/14/2014 9:29:16 AM 17845 97290 21137

2/14/2014 9:29:17 AM 17091 97290 21137

2/14/2014 9:29:18 AM 15852 97290 21137

2/14/2014 9:29:19 AM 17193 97290 21137

2/14/2014 9:29:20 AM 17078 97290 21137

2/14/2014 9:29:21 AM 15639 97290 21137

2/14/2014 9:29:22 AM 16660 97290 21137

2/14/2014 9:29:23 AM 17875 97290 21137

2/14/2014 9:29:24 AM 17998 97290 21137

2/14/2014 9:29:25 AM 20039 97290 21137

2/14/2014 9:29:26 AM 17070 97290 21137

2/14/2014 9:29:27 AM 17467 97290 21137

2/14/2014 9:29:28 AM 18016 97290 21137

2/14/2014 9:29:29 AM 18124 97290 21137

2/14/2014 9:29:30 AM 18181 97290 21137

2/14/2014 9:29:31 AM 18255 97290 21137

2/14/2014 9:29:32 AM 16143 97290 21137

2/14/2014 9:29:33 AM 18166 97290 21137

2/14/2014 9:29:34 AM 18461 97290 21137

2/14/2014 9:29:35 AM 17695 97290 21137

2/14/2014 9:29:36 AM 17324 97290 21137

2/14/2014 9:29:37 AM 17951 97290 21137

2/14/2014 9:29:38 AM 15617 97290 21137

2/14/2014 9:29:39 AM 16234 97290 21137

2/14/2014 9:29:40 AM 15998 97290 21137

2/14/2014 9:29:41 AM 17379 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:29:42 AM 15445 97290 21137

2/14/2014 9:29:43 AM 15351 97290 21137

2/14/2014 9:29:44 AM 15357 97290 21137

2/14/2014 9:29:45 AM 16499 97290 21137

2/14/2014 9:29:46 AM 16755 97290 21137

2/14/2014 9:29:47 AM 16968 97290 21137

2/14/2014 9:29:48 AM 16422 97290 21137

2/14/2014 9:29:49 AM 17065 97290 21137

2/14/2014 9:29:50 AM 18726 97290 21137

2/14/2014 9:31:45 AM 18456 97290 21137

2/14/2014 9:31:46 AM 16494 97290 21137

2/14/2014 9:31:47 AM 18163 97290 21137

2/14/2014 9:31:48 AM 17801 97290 21137

2/14/2014 9:31:49 AM 18070 97290 21137

2/14/2014 9:31:50 AM 15617 97290 21137

2/14/2014 9:31:51 AM 17194 97290 21137

2/14/2014 9:31:52 AM 16658 97290 21137

2/14/2014 9:31:53 AM 15684 97290 21137

2/14/2014 9:31:54 AM 16881 97290 21137

2/14/2014 9:31:55 AM 16760 97290 21137

2/14/2014 9:31:56 AM 18230 97290 21137

2/14/2014 9:31:57 AM 17817 97290 21137

2/14/2014 9:31:58 AM 18914 97290 21137

2/14/2014 9:31:59 AM 16998 97290 21137

2/14/2014 9:32:00 AM 16009 97290 21137

2/14/2014 9:32:01 AM 17382 97290 21137

2/14/2014 9:32:02 AM 17755 97290 21137

2/14/2014 9:32:03 AM 18809 97290 21137

2/14/2014 9:32:04 AM 17032 97290 21137

2/14/2014 9:32:05 AM 16348 97290 21137

2/14/2014 9:32:06 AM 16207 97290 21137

2/14/2014 9:32:07 AM 16801 97290 21137

2/14/2014 9:32:08 AM 16890 97290 21137

2/14/2014 9:32:09 AM 17632 97290 21137

2/14/2014 9:32:10 AM 17788 97290 21137

2/14/2014 9:32:11 AM 17227 97290 21137

2/14/2014 9:32:12 AM 17716 97290 21137

2/14/2014 9:32:13 AM 18289 97290 21137

2/14/2014 9:32:14 AM 17922 97290 21137

2/14/2014 9:32:15 AM 17680 97290 21137

2/14/2014 9:32:16 AM 17680 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:32:17 AM 18460 97290 21137

2/14/2014 9:32:18 AM 16675 97290 21137

2/14/2014 9:32:19 AM 17758 97290 21137

2/14/2014 9:32:20 AM 16649 97290 21137

2/14/2014 9:32:21 AM 17842 97290 21137

2/14/2014 9:32:22 AM 18770 97290 21137

2/14/2014 9:32:23 AM 19152 97290 21137

2/14/2014 9:32:24 AM 17868 97290 21137

2/14/2014 9:32:25 AM 15687 97290 21137

2/14/2014 9:32:26 AM 16521 97290 21137

2/14/2014 9:32:27 AM 15830 97290 21137

2/14/2014 9:32:28 AM 16287 97290 21137

2/14/2014 9:32:29 AM 17572 97290 21137

2/14/2014 9:32:30 AM 17293 97290 21137

2/14/2014 9:32:31 AM 17163 97290 21137

2/14/2014 9:32:32 AM 17130 97290 21137

2/14/2014 9:32:33 AM 16672 97290 21137

2/14/2014 9:32:34 AM 15958 97290 21137

2/14/2014 9:32:35 AM 15689 97290 21137

2/14/2014 9:32:36 AM 15742 97290 21137

2/14/2014 9:32:37 AM 17495 97290 21137

2/14/2014 9:32:38 AM 17063 97290 21137

2/14/2014 9:32:39 AM 17346 97290 21137

2/14/2014 9:32:40 AM 16546 97290 21137

2/14/2014 9:32:41 AM 17096 97290 21137

2/14/2014 9:32:42 AM 17774 97290 21137

2/14/2014 9:32:43 AM 17403 97290 21137

2/14/2014 9:32:44 AM 16920 97290 21137

2/14/2014 9:32:45 AM 16440 97290 21137

2/14/2014 9:32:46 AM 15210 97290 21137

2/14/2014 9:32:47 AM 17512 97290 21137

2/14/2014 9:32:48 AM 16828 97290 21137

2/14/2014 9:32:49 AM 16447 97290 21137

2/14/2014 9:32:50 AM 16981 97290 21137

2/14/2014 9:32:51 AM 16935 97290 21137

2/14/2014 9:32:52 AM 15843 97290 21137

2/14/2014 9:32:53 AM 16561 97290 21137

2/14/2014 9:32:54 AM 16470 97290 21137

2/14/2014 9:32:55 AM 15367 97290 21137

2/14/2014 9:32:56 AM 15842 97290 21137

2/14/2014 9:32:57 AM 15180 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:32:58 AM 15945 97290 21137

2/14/2014 9:32:59 AM 16286 97290 21137

2/14/2014 9:33:00 AM 16791 97290 21137

2/14/2014 9:33:01 AM 17818 97290 21137

2/14/2014 9:33:02 AM 17594 97290 21137

2/14/2014 9:33:03 AM 19008 97290 21137

2/14/2014 9:33:04 AM 16632 97290 21137

2/14/2014 9:33:05 AM 16878 97290 21137

2/14/2014 9:33:06 AM 17389 97290 21137

2/14/2014 9:33:07 AM 16737 97290 21137

2/14/2014 9:33:08 AM 16694 97290 21137

2/14/2014 9:33:09 AM 16627 97290 21137

2/14/2014 9:33:10 AM 16358 97290 21137

2/14/2014 9:33:11 AM 16239 97290 21137

2/14/2014 9:33:12 AM 15610 97290 21137

2/14/2014 9:33:13 AM 17012 97290 21137

2/14/2014 9:33:14 AM 18263 97290 21137

2/14/2014 9:33:15 AM 17045 97290 21137

2/14/2014 9:33:16 AM 17401 97290 21137

2/14/2014 9:33:17 AM 16590 97290 21137

2/14/2014 9:33:18 AM 17107 97290 21137

2/14/2014 9:33:19 AM 16187 97290 21137

2/14/2014 9:33:20 AM 15986 97290 21137

2/14/2014 9:33:21 AM 16146 97290 21137

2/14/2014 9:33:22 AM 16276 97290 21137

2/14/2014 9:33:23 AM 15949 97290 21137

2/14/2014 9:33:24 AM 15807 97290 21137

2/14/2014 9:33:25 AM 16282 97290 21137

2/14/2014 9:33:26 AM 16310 97290 21137

2/14/2014 9:33:27 AM 18027 97290 21137

2/14/2014 9:33:28 AM 16747 97290 21137

2/14/2014 9:33:29 AM 15736 97290 21137

2/14/2014 9:33:30 AM 16084 97290 21137

2/14/2014 9:33:31 AM 17041 97290 21137

2/14/2014 9:33:32 AM 15450 97290 21137

2/14/2014 9:33:33 AM 16312 97290 21137

2/14/2014 9:33:34 AM 17338 97290 21137

2/14/2014 9:33:35 AM 16664 97290 21137

2/14/2014 9:33:36 AM 16016 97290 21137

2/14/2014 9:35:28 AM 17124 97290 21137

2/14/2014 9:35:29 AM 17151 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:35:30 AM 14937 97290 21137

2/14/2014 9:35:31 AM 15254 97290 21137

2/14/2014 9:35:32 AM 14973 97290 21137

2/14/2014 9:35:33 AM 16103 97290 21137

2/14/2014 9:35:34 AM 16085 97290 21137

2/14/2014 9:35:35 AM 15781 97290 21137

2/14/2014 9:35:36 AM 15825 97290 21137

2/14/2014 9:35:37 AM 16646 97290 21137

2/14/2014 9:35:38 AM 16161 97290 21137

2/14/2014 9:35:39 AM 17840 97290 21137

2/14/2014 9:35:40 AM 16400 97290 21137

2/14/2014 9:35:41 AM 17120 97290 21137

2/14/2014 9:35:42 AM 18380 97290 21137

2/14/2014 9:35:43 AM 16055 97290 21137

2/14/2014 9:35:44 AM 16433 97290 21137

2/14/2014 9:35:45 AM 17428 97290 21137

2/14/2014 9:35:46 AM 17377 97290 21137

2/14/2014 9:35:47 AM 18564 97290 21137

2/14/2014 9:35:48 AM 17421 97290 21137

2/14/2014 9:35:49 AM 15545 97290 21137

2/14/2014 9:35:50 AM 16426 97290 21137

2/14/2014 9:35:51 AM 16496 97290 21137

2/14/2014 9:35:52 AM 16484 97290 21137

2/14/2014 9:35:53 AM 17141 97290 21137

2/14/2014 9:35:54 AM 16405 97290 21137

2/14/2014 9:35:55 AM 16821 97290 21137

2/14/2014 9:35:56 AM 18905 97290 21137

2/14/2014 9:35:57 AM 18046 97290 21137

2/14/2014 9:35:58 AM 18041 97290 21137

2/14/2014 9:35:59 AM 17680 97290 21137

2/14/2014 9:36:00 AM 17290 97290 21137

2/14/2014 9:36:01 AM 16382 97290 21137

2/14/2014 9:36:02 AM 15195 97290 21137

2/14/2014 9:36:03 AM 15498 97290 21137

2/14/2014 9:36:04 AM 15844 97290 21137

2/14/2014 9:36:05 AM 16141 97290 21137

2/14/2014 9:36:06 AM 18285 97290 21137

2/14/2014 9:36:07 AM 18551 97290 21137

2/14/2014 9:36:08 AM 17448 97290 21137

2/14/2014 9:36:09 AM 15042 97290 21137

2/14/2014 9:36:10 AM 14770 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:36:11 AM 15212 97290 21137

2/14/2014 9:36:12 AM 16223 97290 21137

2/14/2014 9:36:13 AM 16655 97290 21137

2/14/2014 9:36:14 AM 16194 97290 21137

2/14/2014 9:36:15 AM 14878 97290 21137

2/14/2014 9:36:16 AM 15239 97290 21137

2/14/2014 9:36:17 AM 15750 97290 21137

2/14/2014 9:36:18 AM 15997 97290 21137

2/14/2014 9:36:19 AM 16239 97290 21137

2/14/2014 9:36:20 AM 16659 97290 21137

2/14/2014 9:36:21 AM 17155 97290 21137

2/14/2014 9:36:22 AM 17608 97290 21137

2/14/2014 9:36:23 AM 15862 97290 21137

2/14/2014 9:36:24 AM 15245 97290 21137

2/14/2014 9:36:25 AM 16591 97290 21137

2/14/2014 9:36:26 AM 16117 97290 21137

2/14/2014 9:36:27 AM 16869 97290 21137

2/14/2014 9:36:28 AM 17597 97290 21137

2/14/2014 9:36:29 AM 16489 97290 21137

2/14/2014 9:36:30 AM 17952 97290 21137

2/14/2014 9:36:31 AM 15858 97290 21137

2/14/2014 9:36:32 AM 17254 97290 21137

2/14/2014 9:36:33 AM 15323 97290 21137

2/14/2014 9:36:34 AM 17061 97290 21137

2/14/2014 9:36:35 AM 17345 97290 21137

2/14/2014 9:36:36 AM 16216 97290 21137

2/14/2014 9:36:37 AM 17794 97290 21137

2/14/2014 9:36:38 AM 15908 97290 21137

2/14/2014 9:36:39 AM 16667 97290 21137

2/14/2014 9:36:40 AM 17486 97290 21137

2/14/2014 9:36:41 AM 16791 97290 21137

2/14/2014 9:36:42 AM 17068 97290 21137

2/14/2014 9:36:43 AM 18037 97290 21137

2/14/2014 9:36:44 AM 17589 97290 21137

2/14/2014 9:36:45 AM 17057 97290 21137

2/14/2014 9:36:46 AM 16024 97290 21137

2/14/2014 9:36:47 AM 17506 97290 21137

2/14/2014 9:36:48 AM 16736 97290 21137

2/14/2014 9:36:49 AM 16124 97290 21137

2/14/2014 9:36:50 AM 15911 97290 21137

2/14/2014 9:36:51 AM 15107 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:36:52 AM 16466 97290 21137

2/14/2014 9:36:53 AM 16956 97290 21137

2/14/2014 9:36:54 AM 18609 97290 21137

2/14/2014 9:36:55 AM 18362 97290 21137

2/14/2014 9:36:56 AM 18480 97290 21137

2/14/2014 9:36:57 AM 16020 97290 21137

2/14/2014 9:36:58 AM 16965 97290 21137

2/14/2014 9:36:59 AM 17681 97290 21137

2/14/2014 9:37:00 AM 17230 97290 21137

2/14/2014 9:37:01 AM 18737 97290 21137

2/14/2014 9:37:02 AM 17104 97290 21137

2/14/2014 9:37:03 AM 18496 97290 21137

2/14/2014 9:37:04 AM 18454 97290 21137

2/14/2014 9:37:05 AM 16433 97290 21137

2/14/2014 9:37:06 AM 16738 97290 21137

2/14/2014 9:37:07 AM 15224 97290 21137

2/14/2014 9:37:08 AM 15146 97290 21137

2/14/2014 9:37:09 AM 16056 97290 21137

2/14/2014 9:37:10 AM 15774 97290 21137

2/14/2014 9:37:11 AM 17233 97290 21137

2/14/2014 9:37:12 AM 16518 97290 21137

2/14/2014 9:37:13 AM 16219 97290 21137

2/14/2014 9:37:14 AM 16474 97290 21137

2/14/2014 9:39:03 AM 17181 97290 21137

2/14/2014 9:39:04 AM 17645 97290 21137

2/14/2014 9:39:05 AM 15871 97290 21137

2/14/2014 9:39:06 AM 16747 97290 21137

2/14/2014 9:39:07 AM 16127 97290 21137

2/14/2014 9:39:08 AM 16271 97290 21137

2/14/2014 9:39:09 AM 15858 97290 21137

2/14/2014 9:39:10 AM 16684 97290 21137

2/14/2014 9:39:11 AM 16741 97290 21137

2/14/2014 9:39:12 AM 16635 97290 21137

2/14/2014 9:39:13 AM 18348 97290 21137

2/14/2014 9:39:14 AM 17757 97290 21137

2/14/2014 9:39:15 AM 17818 97290 21137

2/14/2014 9:39:16 AM 16912 97290 21137

2/14/2014 9:39:17 AM 17338 97290 21137

2/14/2014 9:39:18 AM 16604 97290 21137

2/14/2014 9:39:19 AM 17321 97290 21137

2/14/2014 9:39:20 AM 16780 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:39:21 AM 17425 97290 21137

2/14/2014 9:39:22 AM 18156 97290 21137

2/14/2014 9:39:23 AM 18309 97290 21137

2/14/2014 9:39:24 AM 17717 97290 21137

2/14/2014 9:39:25 AM 16339 97290 21137

2/14/2014 9:39:26 AM 16624 97290 21137

2/14/2014 9:39:27 AM 17146 97290 21137

2/14/2014 9:39:28 AM 18146 97290 21137

2/14/2014 9:39:29 AM 17346 97290 21137

2/14/2014 9:39:30 AM 16936 97290 21137

2/14/2014 9:39:31 AM 16024 97290 21137

2/14/2014 9:39:32 AM 17746 97290 21137

2/14/2014 9:39:33 AM 19346 97290 21137

2/14/2014 9:39:34 AM 17736 97290 21137

2/14/2014 9:39:35 AM 17694 97290 21137

2/14/2014 9:39:36 AM 16813 97290 21137

2/14/2014 9:39:37 AM 15153 97290 21137

2/14/2014 9:39:38 AM 16538 97290 21137

2/14/2014 9:39:39 AM 15714 97290 21137

2/14/2014 9:39:40 AM 16738 97290 21137

2/14/2014 9:39:41 AM 18944 97290 21137

2/14/2014 9:39:42 AM 18476 97290 21137

2/14/2014 9:39:43 AM 17579 97290 21137

2/14/2014 9:39:44 AM 16754 97290 21137

2/14/2014 9:39:45 AM 16278 97290 21137

2/14/2014 9:39:46 AM 16249 97290 21137

2/14/2014 9:39:47 AM 18642 97290 21137

2/14/2014 9:39:48 AM 17980 97290 21137

2/14/2014 9:39:49 AM 17455 97290 21137

2/14/2014 9:39:50 AM 17143 97290 21137

2/14/2014 9:39:51 AM 17276 97290 21137

2/14/2014 9:39:52 AM 18119 97290 21137

2/14/2014 9:39:53 AM 16979 97290 21137

2/14/2014 9:39:54 AM 18315 97290 21137

2/14/2014 9:39:55 AM 17928 97290 21137

2/14/2014 9:39:56 AM 16092 97290 21137

2/14/2014 9:39:57 AM 15963 97290 21137

2/14/2014 9:39:58 AM 16860 97290 21137

2/14/2014 9:39:59 AM 16035 97290 21137

2/14/2014 9:40:00 AM 18138 97290 21137

2/14/2014 9:40:01 AM 15904 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:40:02 AM 19486 97290 21137

2/14/2014 9:40:03 AM 17411 97290 21137

2/14/2014 9:40:04 AM 19143 97290 21137

2/14/2014 9:40:05 AM 19455 97290 21137

2/14/2014 9:40:06 AM 16983 97290 21137

2/14/2014 9:40:07 AM 15436 97290 21137

2/14/2014 9:40:08 AM 16909 97290 21137

2/14/2014 9:40:09 AM 15507 97290 21137

2/14/2014 9:40:10 AM 16627 97290 21137

2/14/2014 9:40:11 AM 17866 97290 21137

2/14/2014 9:40:12 AM 17636 97290 21137

2/14/2014 9:40:13 AM 18089 97290 21137

2/14/2014 9:40:14 AM 18502 97290 21137

2/14/2014 9:40:15 AM 17885 97290 21137

2/14/2014 9:40:16 AM 16981 97290 21137

2/14/2014 9:40:17 AM 19305 97290 21137

2/14/2014 9:40:18 AM 16736 97290 21137

2/14/2014 9:40:19 AM 17504 97290 21137

2/14/2014 9:40:20 AM 17696 97290 21137

2/14/2014 9:40:21 AM 18914 97290 21137

2/14/2014 9:40:22 AM 17898 97290 21137

2/14/2014 9:40:23 AM 16204 97290 21137

2/14/2014 9:40:24 AM 16471 97290 21137

2/14/2014 9:40:25 AM 16717 97290 21137

2/14/2014 9:40:26 AM 17409 97290 21137

2/14/2014 9:40:27 AM 16802 97290 21137

2/14/2014 9:40:28 AM 17760 97290 21137

2/14/2014 9:40:29 AM 17370 97290 21137

2/14/2014 9:40:30 AM 18202 97290 21137

2/14/2014 9:40:31 AM 18020 97290 21137

2/14/2014 9:40:32 AM 17645 97290 21137

2/14/2014 9:40:33 AM 18571 97290 21137

2/14/2014 9:40:34 AM 15952 97290 21137

2/14/2014 9:40:35 AM 15088 97290 21137

2/14/2014 9:40:36 AM 15592 97290 21137

2/14/2014 9:40:37 AM 16498 97290 21137

2/14/2014 9:40:38 AM 17054 97290 21137

2/14/2014 9:40:39 AM 16683 97290 21137

2/14/2014 9:40:40 AM 17250 97290 21137

2/14/2014 9:40:41 AM 18052 97290 21137

2/14/2014 9:40:42 AM 18703 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:40:43 AM 19376 97290 21137

2/14/2014 9:42:26 AM 17452 97290 21137

2/14/2014 9:42:27 AM 17983 97290 21137

2/14/2014 9:42:28 AM 17636 97290 21137

2/14/2014 9:42:29 AM 17759 97290 21137

2/14/2014 9:42:30 AM 17669 97290 21137

2/14/2014 9:42:31 AM 17527 97290 21137

2/14/2014 9:42:32 AM 17551 97290 21137

2/14/2014 9:42:33 AM 16957 97290 21137

2/14/2014 9:42:34 AM 17739 97290 21137

2/14/2014 9:42:35 AM 18745 97290 21137

2/14/2014 9:42:36 AM 18936 97290 21137

2/14/2014 9:42:37 AM 17694 97290 21137

2/14/2014 9:42:38 AM 18823 97290 21137

2/14/2014 9:42:39 AM 17306 97290 21137

2/14/2014 9:42:40 AM 16086 97290 21137

2/14/2014 9:42:41 AM 17521 97290 21137

2/14/2014 9:42:42 AM 16920 97290 21137

2/14/2014 9:42:43 AM 17100 97290 21137

2/14/2014 9:42:44 AM 16695 97290 21137

2/14/2014 9:42:45 AM 16683 97290 21137

2/14/2014 9:46:36 AM 17553 97290 21137

2/14/2014 9:46:37 AM 17498 97290 21137

2/14/2014 9:46:38 AM 17994 97290 21137

2/14/2014 9:46:39 AM 16408 97290 21137

2/14/2014 9:46:40 AM 16882 97290 21137

2/14/2014 9:46:41 AM 15740 97290 21137

2/14/2014 9:46:42 AM 17405 97290 21137

2/14/2014 9:46:43 AM 16681 97290 21137

2/14/2014 9:46:44 AM 16050 97290 21137

2/14/2014 9:46:45 AM 16402 97290 21137

2/14/2014 9:46:46 AM 16730 97290 21137

2/14/2014 9:46:47 AM 17712 97290 21137

2/14/2014 9:46:48 AM 18858 97290 21137

2/14/2014 9:46:49 AM 16414 97290 21137

2/14/2014 9:46:50 AM 17363 97290 21137

2/14/2014 9:46:51 AM 17871 97290 21137

2/14/2014 9:46:52 AM 18747 97290 21137

2/14/2014 9:46:53 AM 18037 97290 21137

2/14/2014 9:46:54 AM 16809 97290 21137

2/14/2014 9:46:55 AM 17704 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:46:56 AM 18143 97290 21137

2/14/2014 9:46:57 AM 18185 97290 21137

2/14/2014 9:46:58 AM 17986 97290 21137

2/14/2014 9:46:59 AM 17216 97290 21137

2/14/2014 9:47:00 AM 17024 97290 21137

2/14/2014 9:47:01 AM 18236 97290 21137

2/14/2014 9:47:02 AM 17309 97290 21137

2/14/2014 9:47:03 AM 18217 97290 21137

2/14/2014 9:47:04 AM 18504 97290 21137

2/14/2014 9:47:05 AM 19266 97290 21137

2/14/2014 9:47:06 AM 19126 97290 21137

2/14/2014 9:47:07 AM 17381 97290 21137

2/14/2014 9:47:08 AM 16525 97290 21137

2/14/2014 9:47:09 AM 16011 97290 21137

2/14/2014 9:47:10 AM 15582 97290 21137

2/14/2014 9:47:11 AM 17185 97290 21137

2/14/2014 9:47:12 AM 17586 97290 21137

2/14/2014 9:47:13 AM 18316 97290 21137

2/14/2014 9:47:14 AM 18319 97290 21137

2/14/2014 9:47:15 AM 17599 97290 21137

2/14/2014 9:47:16 AM 15800 97290 21137

2/14/2014 9:47:17 AM 19820 97290 21137

2/14/2014 9:47:18 AM 18275 97290 21137

2/14/2014 9:47:19 AM 17888 97290 21137

2/14/2014 9:47:20 AM 18872 97290 21137

2/14/2014 9:47:21 AM 17798 97290 21137

2/14/2014 9:47:22 AM 19419 97290 21137

2/14/2014 9:47:23 AM 17905 97290 21137

2/14/2014 9:47:24 AM 17976 97290 21137

2/14/2014 9:47:25 AM 16914 97290 21137

2/14/2014 9:47:26 AM 16798 97290 21137

2/14/2014 9:47:27 AM 16199 97290 21137

2/14/2014 9:47:28 AM 16500 97290 21137

2/14/2014 9:47:29 AM 16635 97290 21137

2/14/2014 9:47:30 AM 17418 97290 21137

2/14/2014 9:47:31 AM 15874 97290 21137

2/14/2014 9:47:32 AM 17468 97290 21137

2/14/2014 9:47:33 AM 17627 97290 21137

2/14/2014 9:47:34 AM 17786 97290 21137

2/14/2014 9:47:35 AM 19026 97290 21137

2/14/2014 9:47:36 AM 18106 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:47:37 AM 17936 97290 21137

2/14/2014 9:47:38 AM 18434 97290 21137

2/14/2014 9:47:39 AM 18558 97290 21137

2/14/2014 9:47:40 AM 18619 97290 21137

2/14/2014 9:47:41 AM 18094 97290 21137

2/14/2014 9:47:42 AM 17903 97290 21137

2/14/2014 9:47:43 AM 17586 97290 21137

2/14/2014 9:47:44 AM 17356 97290 21137

2/14/2014 9:47:45 AM 18739 97290 21137

2/14/2014 9:47:46 AM 18544 97290 21137

2/14/2014 9:47:47 AM 17686 97290 21137

2/14/2014 9:47:48 AM 18641 97290 21137

2/14/2014 9:47:49 AM 17650 97290 21137

2/14/2014 9:47:50 AM 17252 97290 21137

2/14/2014 9:47:51 AM 16823 97290 21137

2/14/2014 9:47:52 AM 17315 97290 21137

2/14/2014 9:47:53 AM 16899 97290 21137

2/14/2014 9:47:54 AM 17604 97290 21137

2/14/2014 9:47:55 AM 17811 97290 21137

2/14/2014 9:47:56 AM 16242 97290 21137

2/14/2014 9:47:57 AM 16750 97290 21137

2/14/2014 9:47:58 AM 18737 97290 21137

2/14/2014 9:47:59 AM 20284 97290 21137

2/14/2014 9:48:00 AM 19411 97290 21137

2/14/2014 9:48:01 AM 18472 97290 21137

2/14/2014 9:48:02 AM 18748 97290 21137

2/14/2014 9:48:03 AM 19117 97290 21137

2/14/2014 9:48:04 AM 17859 97290 21137

2/14/2014 9:48:05 AM 17544 97290 21137

2/14/2014 9:48:06 AM 17856 97290 21137

2/14/2014 9:48:07 AM 18354 97290 21137

2/14/2014 9:48:08 AM 15538 97290 21137

2/14/2014 9:48:09 AM 17654 97290 21137

2/14/2014 9:48:10 AM 15753 97290 21137

2/14/2014 9:48:11 AM 18038 97290 21137

2/14/2014 9:48:12 AM 18159 97290 21137

2/14/2014 9:48:13 AM 17590 97290 21137

2/14/2014 9:48:14 AM 17507 97290 21137

2/14/2014 9:48:15 AM 16556 97290 21137

2/14/2014 9:48:16 AM 16739 97290 21137

2/14/2014 9:48:17 AM 18405 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:48:18 AM 16451 97290 21137

2/14/2014 9:48:19 AM 17042 97290 21137

2/14/2014 9:48:20 AM 17640 97290 21137

2/14/2014 9:48:21 AM 16470 97290 21137

2/14/2014 9:48:22 AM 16807 97290 21137

2/14/2014 9:50:29 AM 18223 97290 21137

2/14/2014 9:50:30 AM 17156 97290 21137

2/14/2014 9:50:31 AM 18359 97290 21137

2/14/2014 9:50:32 AM 17459 97290 21137

2/14/2014 9:50:33 AM 17355 97290 21137

2/14/2014 9:50:34 AM 16308 97290 21137

2/14/2014 9:50:35 AM 18057 97290 21137

2/14/2014 9:50:36 AM 17924 97290 21137

2/14/2014 9:50:37 AM 16871 97290 21137

2/14/2014 9:50:38 AM 18107 97290 21137

2/14/2014 9:50:39 AM 18446 97290 21137

2/14/2014 9:50:40 AM 17421 97290 21137

2/14/2014 9:50:41 AM 16985 97290 21137

2/14/2014 9:50:42 AM 17356 97290 21137

2/14/2014 9:50:43 AM 18019 97290 21137

2/14/2014 9:50:44 AM 18034 97290 21137

2/14/2014 9:50:45 AM 18908 97290 21137

2/14/2014 9:50:46 AM 18467 97290 21137

2/14/2014 9:50:47 AM 17906 97290 21137

2/14/2014 9:50:48 AM 17646 97290 21137

2/14/2014 9:50:49 AM 18271 97290 21137

2/14/2014 9:50:50 AM 18967 97290 21137

2/14/2014 9:50:51 AM 18572 97290 21137

2/14/2014 9:50:52 AM 19733 97290 21137

2/14/2014 9:50:53 AM 18823 97290 21137

2/14/2014 9:50:54 AM 17066 97290 21137

2/14/2014 9:50:55 AM 18306 97290 21137

2/14/2014 9:50:56 AM 17836 97290 21137

2/14/2014 9:50:57 AM 17378 97290 21137

2/14/2014 9:50:58 AM 16137 97290 21137

2/14/2014 9:50:59 AM 16334 97290 21137

2/14/2014 9:51:00 AM 14343 97290 21137

2/14/2014 9:51:01 AM 14595 97290 21137

2/14/2014 9:51:02 AM 16308 97290 21137

2/14/2014 9:51:03 AM 16827 97290 21137

2/14/2014 9:51:04 AM 18877 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:51:05 AM 17919 97290 21137

2/14/2014 9:51:06 AM 18099 97290 21137

2/14/2014 9:51:07 AM 18235 97290 21137

2/14/2014 9:51:08 AM 18628 97290 21137

2/14/2014 9:51:09 AM 18787 97290 21137

2/14/2014 9:51:10 AM 18166 97290 21137

2/14/2014 9:51:11 AM 17261 97290 21137

2/14/2014 9:51:12 AM 17845 97290 21137

2/14/2014 9:51:13 AM 18321 97290 21137

2/14/2014 9:51:14 AM 18410 97290 21137

2/14/2014 9:51:15 AM 19272 97290 21137

2/14/2014 9:51:16 AM 17268 97290 21137

2/14/2014 9:51:17 AM 17817 97290 21137

2/14/2014 9:51:18 AM 17324 97290 21137

2/14/2014 9:51:19 AM 18371 97290 21137

2/14/2014 9:51:20 AM 17432 97290 21137

2/14/2014 9:51:21 AM 17618 97290 21137

2/14/2014 9:51:22 AM 16614 97290 21137

2/14/2014 9:51:23 AM 15973 97290 21137

2/14/2014 9:51:24 AM 16473 97290 21137

2/14/2014 9:51:25 AM 17468 97290 21137

2/14/2014 9:51:26 AM 18227 97290 21137

2/14/2014 9:51:27 AM 17306 97290 21137

2/14/2014 9:51:28 AM 17676 97290 21137

2/14/2014 9:51:29 AM 17139 97290 21137

2/14/2014 9:51:30 AM 17634 97290 21137

2/14/2014 9:51:31 AM 16078 97290 21137

2/14/2014 9:51:32 AM 19559 97290 21137

2/14/2014 9:51:33 AM 19080 97290 21137

2/14/2014 9:51:34 AM 20190 97290 21137

2/14/2014 9:51:35 AM 18997 97290 21137

2/14/2014 9:51:36 AM 18009 97290 21137

2/14/2014 9:51:37 AM 17372 97290 21137

2/14/2014 9:51:38 AM 17843 97290 21137

2/14/2014 9:51:39 AM 17660 97290 21137

2/14/2014 9:51:40 AM 20315 97290 21137

2/14/2014 9:51:41 AM 21308 97290 21137

2/14/2014 9:51:42 AM 18827 97290 21137

2/14/2014 9:51:43 AM 18266 97290 21137

2/14/2014 9:51:44 AM 19206 97290 21137

2/14/2014 9:51:45 AM 17581 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:51:46 AM 17775 97290 21137

2/14/2014 9:51:47 AM 18363 97290 21137

2/14/2014 9:51:48 AM 16981 97290 21137

2/14/2014 9:51:49 AM 17835 97290 21137

2/14/2014 9:51:50 AM 17718 97290 21137

2/14/2014 9:51:51 AM 19309 97290 21137

2/14/2014 9:51:52 AM 17997 97290 21137

2/14/2014 9:51:53 AM 17249 97290 21137

2/14/2014 9:51:54 AM 18172 97290 21137

2/14/2014 9:51:55 AM 16903 97290 21137

2/14/2014 9:51:56 AM 17335 97290 21137

2/14/2014 9:51:57 AM 16964 97290 21137

2/14/2014 9:53:36 AM 17762 97290 21137

2/14/2014 9:53:37 AM 18270 97290 21137

2/14/2014 9:53:38 AM 17257 97290 21137

2/14/2014 9:53:39 AM 17874 97290 21137

2/14/2014 9:53:40 AM 15658 97290 21137

2/14/2014 9:53:41 AM 17444 97290 21137

2/14/2014 9:53:42 AM 17981 97290 21137

2/14/2014 9:53:43 AM 16735 97290 21137

2/14/2014 9:53:44 AM 17353 97290 21137

2/14/2014 9:53:45 AM 18078 97290 21137

2/14/2014 9:53:46 AM 17509 97290 21137

2/14/2014 9:53:47 AM 18717 97290 21137

2/14/2014 9:53:48 AM 19019 97290 21137

2/14/2014 9:53:49 AM 18015 97290 21137

2/14/2014 9:53:50 AM 17823 97290 21137

2/14/2014 9:53:51 AM 17355 97290 21137

2/14/2014 9:53:52 AM 16758 97290 21137

2/14/2014 9:53:53 AM 17779 97290 21137

2/14/2014 9:53:54 AM 17585 97290 21137

2/14/2014 9:53:55 AM 18136 97290 21137

2/14/2014 9:53:56 AM 19294 97290 21137

2/14/2014 9:53:57 AM 18173 97290 21137

2/14/2014 9:53:58 AM 18283 97290 21137

2/14/2014 9:53:59 AM 18731 97290 21137

2/14/2014 9:54:00 AM 17732 97290 21137

2/14/2014 9:54:01 AM 18743 97290 21137

2/14/2014 9:54:02 AM 20915 97290 21137

2/14/2014 9:54:03 AM 19959 97290 21137

2/14/2014 9:54:04 AM 18729 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:54:05 AM 18542 97290 21137

2/14/2014 9:54:06 AM 17595 97290 21137

2/14/2014 9:54:07 AM 19248 97290 21137

2/14/2014 9:54:08 AM 17952 97290 21137

2/14/2014 9:54:09 AM 17268 97290 21137

2/14/2014 9:54:10 AM 17397 97290 21137

2/14/2014 9:54:11 AM 17999 97290 21137

2/14/2014 9:54:12 AM 17250 97290 21137

2/14/2014 9:54:13 AM 15082 97290 21137

2/14/2014 9:54:14 AM 15770 97290 21137

2/14/2014 9:54:15 AM 17772 97290 21137

2/14/2014 9:54:16 AM 17253 97290 21137

2/14/2014 9:54:17 AM 18443 97290 21137

2/14/2014 9:54:18 AM 17720 97290 21137

2/14/2014 9:54:19 AM 18350 97290 21137

2/14/2014 9:54:20 AM 17727 97290 21137

2/14/2014 9:54:21 AM 17752 97290 21137

2/14/2014 9:54:22 AM 17278 97290 21137

2/14/2014 9:54:23 AM 18209 97290 21137

2/14/2014 9:54:24 AM 18532 97290 21137

2/14/2014 9:54:25 AM 18913 97290 21137

2/14/2014 9:54:26 AM 17328 97290 21137

2/14/2014 9:54:27 AM 16122 97290 21137

2/14/2014 9:54:28 AM 17470 97290 21137

2/14/2014 9:54:29 AM 17957 97290 21137

2/14/2014 9:54:30 AM 19789 97290 21137

2/14/2014 9:54:31 AM 17217 97290 21137

2/14/2014 9:54:32 AM 18284 97290 21137

2/14/2014 9:54:33 AM 18431 97290 21137

2/14/2014 9:54:34 AM 17927 97290 21137

2/14/2014 9:54:35 AM 16001 97290 21137

2/14/2014 9:54:36 AM 16900 97290 21137

2/14/2014 9:54:37 AM 16195 97290 21137

2/14/2014 9:54:38 AM 15958 97290 21137

2/14/2014 9:54:39 AM 16649 97290 21137

2/14/2014 9:54:40 AM 16972 97290 21137

2/14/2014 9:54:41 AM 15763 97290 21137

2/14/2014 9:54:42 AM 17350 97290 21137

2/14/2014 9:54:43 AM 17657 97290 21137

2/14/2014 9:54:44 AM 17044 97290 21137

2/14/2014 9:54:45 AM 17191 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:54:46 AM 18247 97290 21137

2/14/2014 9:54:47 AM 17702 97290 21137

2/14/2014 9:54:48 AM 17835 97290 21137

2/14/2014 9:54:49 AM 19308 97290 21137

2/14/2014 9:54:50 AM 18867 97290 21137

2/14/2014 9:54:51 AM 19477 97290 21137

2/14/2014 9:54:52 AM 18939 97290 21137

2/14/2014 9:54:53 AM 18234 97290 21137

2/14/2014 9:54:54 AM 18148 97290 21137

2/14/2014 9:54:55 AM 18037 97290 21137

2/14/2014 9:54:56 AM 16689 97290 21137

2/14/2014 9:54:57 AM 18692 97290 21137

2/14/2014 9:54:58 AM 17633 97290 21137

2/14/2014 9:54:59 AM 17338 97290 21137

2/14/2014 9:55:00 AM 18374 97290 21137

2/14/2014 9:55:01 AM 18333 97290 21137

2/14/2014 9:55:02 AM 17693 97290 21137

2/14/2014 9:55:03 AM 17683 97290 21137

2/14/2014 9:55:04 AM 18041 97290 21137

2/14/2014 9:55:05 AM 17980 97290 21137

2/14/2014 9:55:06 AM 16705 97290 21137

2/14/2014 9:55:07 AM 17256 97290 21137

2/14/2014 9:55:08 AM 17604 97290 21137

2/14/2014 9:55:09 AM 19041 97290 21137

2/14/2014 9:55:10 AM 15920 97290 21137

2/14/2014 9:55:11 AM 18440 97290 21137

2/14/2014 9:55:12 AM 18680 97290 21137

2/14/2014 9:55:13 AM 17300 97290 21137

2/14/2014 9:55:14 AM 19115 97290 21137

2/14/2014 9:55:15 AM 19538 97290 21137

2/14/2014 9:55:16 AM 20994 97290 21137

2/14/2014 9:55:17 AM 20038 97290 21137

2/14/2014 9:55:18 AM 17369 97290 21137

2/14/2014 9:56:54 AM 18848 97290 21137

2/14/2014 9:56:55 AM 20042 97290 21137

2/14/2014 9:56:56 AM 18750 97290 21137

2/14/2014 9:56:57 AM 17167 97290 21137

2/14/2014 9:56:58 AM 18782 97290 21137

2/14/2014 9:56:59 AM 18825 97290 21137

2/14/2014 9:57:00 AM 16436 97290 21137

2/14/2014 9:57:01 AM 18149 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:57:02 AM 18427 97290 21137

2/14/2014 9:57:03 AM 18196 97290 21137

2/14/2014 9:57:04 AM 18019 97290 21137

2/14/2014 9:57:05 AM 18694 97290 21137

2/14/2014 9:57:06 AM 18653 97290 21137

2/14/2014 9:57:07 AM 18733 97290 21137

2/14/2014 9:57:08 AM 20403 97290 21137

2/14/2014 9:57:09 AM 19200 97290 21137

2/14/2014 9:57:10 AM 18690 97290 21137

2/14/2014 9:57:11 AM 19762 97290 21137

2/14/2014 9:57:12 AM 19730 97290 21137

2/14/2014 9:57:13 AM 18282 97290 21137

2/14/2014 9:57:14 AM 19630 97290 21137

2/14/2014 9:57:15 AM 17837 97290 21137

2/14/2014 9:57:16 AM 16249 97290 21137

2/14/2014 9:57:17 AM 17922 97290 21137

2/14/2014 9:57:18 AM 17680 97290 21137

2/14/2014 9:57:19 AM 17590 97290 21137

2/14/2014 9:57:20 AM 17987 97290 21137

2/14/2014 9:57:21 AM 18116 97290 21137

2/14/2014 9:57:22 AM 16199 97290 21137

2/14/2014 9:57:23 AM 17190 97290 21137

2/14/2014 9:57:24 AM 16417 97290 21137

2/14/2014 9:57:25 AM 17184 97290 21137

2/14/2014 9:57:26 AM 17586 97290 21137

2/14/2014 9:57:27 AM 18226 97290 21137

2/14/2014 9:57:28 AM 18206 97290 21137

2/14/2014 9:57:29 AM 17241 97290 21137

2/14/2014 9:57:30 AM 19400 97290 21137

2/14/2014 9:57:31 AM 18980 97290 21137

2/14/2014 9:57:32 AM 18605 97290 21137

2/14/2014 9:57:33 AM 17161 97290 21137

2/14/2014 9:57:34 AM 17190 97290 21137

2/14/2014 9:57:35 AM 17587 97290 21137

2/14/2014 9:57:36 AM 17297 97290 21137

2/14/2014 9:57:37 AM 17794 97290 21137

2/14/2014 9:57:38 AM 17198 97290 21137

2/14/2014 9:57:39 AM 18159 97290 21137

2/14/2014 9:57:40 AM 17650 97290 21137

2/14/2014 9:57:41 AM 17372 97290 21137

2/14/2014 9:57:42 AM 17723 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 9:57:43 AM 17450 97290 21137

2/14/2014 9:57:44 AM 18972 97290 21137

2/14/2014 9:57:45 AM 18183 97290 21137

2/14/2014 9:57:46 AM 15675 97290 21137

2/14/2014 9:57:47 AM 17688 97290 21137

2/14/2014 9:57:48 AM 16332 97290 21137

2/14/2014 9:57:49 AM 16863 97290 21137

2/14/2014 9:57:50 AM 17235 97290 21137

2/14/2014 9:57:51 AM 19278 97290 21137

2/14/2014 9:57:52 AM 18529 97290 21137

2/14/2014 9:57:53 AM 17862 97290 21137

2/14/2014 9:57:54 AM 20005 97290 21137

2/14/2014 9:57:55 AM 18771 97290 21137

2/14/2014 9:57:56 AM 18012 97290 21137

2/14/2014 9:57:57 AM 18993 97290 21137

2/14/2014 9:57:58 AM 18458 97290 21137

2/14/2014 9:57:59 AM 19434 97290 21137

2/14/2014 9:58:00 AM 19678 97290 21137

2/14/2014 9:58:01 AM 17999 97290 21137

2/14/2014 9:58:02 AM 19080 97290 21137

2/14/2014 9:58:03 AM 18060 97290 21137

2/14/2014 9:58:04 AM 19245 97290 21137

2/14/2014 9:58:05 AM 17201 97290 21137

2/14/2014 9:58:06 AM 17410 97290 21137

2/14/2014 9:58:07 AM 19982 97290 21137

2/14/2014 9:58:08 AM 17445 97290 21137

2/14/2014 9:58:09 AM 19271 97290 21137

2/14/2014 9:58:10 AM 18108 97290 21137

2/14/2014 9:58:11 AM 19077 97290 21137

2/14/2014 9:58:12 AM 17459 97290 21137

2/14/2014 9:58:13 AM 18045 97290 21137

2/14/2014 9:58:14 AM 19451 97290 21137

2/14/2014 9:58:15 AM 17762 97290 21137

2/14/2014 9:58:16 AM 17610 97290 21137

2/14/2014 9:58:17 AM 17812 97290 21137

2/14/2014 9:58:18 AM 18703 97290 21137

2/14/2014 9:58:19 AM 19736 97290 21137

2/14/2014 9:58:20 AM 17504 97290 21137

2/14/2014 9:58:21 AM 17156 97290 21137

2/14/2014 9:58:22 AM 16919 97290 21137

2/14/2014 9:58:23 AM 17189 97290 21137

Page 22 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:00:02 AM 18072 97290 21137

2/14/2014 10:00:03 AM 17088 97290 21137

2/14/2014 10:00:04 AM 19242 97290 21137

2/14/2014 10:00:05 AM 17770 97290 21137

2/14/2014 10:00:06 AM 17972 97290 21137

2/14/2014 10:00:07 AM 18623 97290 21137

2/14/2014 10:00:08 AM 17915 97290 21137

2/14/2014 10:00:09 AM 17979 97290 21137

2/14/2014 10:00:10 AM 18564 97290 21137

2/14/2014 10:00:11 AM 19251 97290 21137

2/14/2014 10:00:12 AM 19182 97290 21137

2/14/2014 10:00:13 AM 19431 97290 21137

2/14/2014 10:00:14 AM 17729 97290 21137

2/14/2014 10:00:15 AM 18922 97290 21137

2/14/2014 10:00:16 AM 17990 97290 21137

2/14/2014 10:00:17 AM 18567 97290 21137

2/14/2014 10:00:18 AM 18442 97290 21137

2/14/2014 10:00:19 AM 18140 97290 21137

2/14/2014 10:00:20 AM 18665 97290 21137

2/14/2014 10:00:21 AM 17912 97290 21137

2/14/2014 10:00:22 AM 17929 97290 21137

2/14/2014 10:00:23 AM 18822 97290 21137

2/14/2014 10:00:24 AM 19555 97290 21137

2/14/2014 10:00:25 AM 18959 97290 21137

2/14/2014 10:00:26 AM 19379 97290 21137

2/14/2014 10:00:27 AM 18330 97290 21137

2/14/2014 10:00:28 AM 17696 97290 21137

2/14/2014 10:00:29 AM 17894 97290 21137

2/14/2014 10:00:30 AM 18993 97290 21137

2/14/2014 10:00:31 AM 18278 97290 21137

2/14/2014 10:00:32 AM 17049 97290 21137

2/14/2014 10:00:33 AM 16892 97290 21137

2/14/2014 10:00:34 AM 17993 97290 21137

2/14/2014 10:00:35 AM 17818 97290 21137

2/14/2014 10:00:36 AM 18014 97290 21137

2/14/2014 10:00:37 AM 18273 97290 21137

2/14/2014 10:00:38 AM 16298 97290 21137

2/14/2014 10:00:39 AM 18474 97290 21137

2/14/2014 10:00:40 AM 17698 97290 21137

2/14/2014 10:00:41 AM 18584 97290 21137

2/14/2014 10:00:42 AM 17456 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:00:43 AM 18044 97290 21137

2/14/2014 10:00:44 AM 16811 97290 21137

2/14/2014 10:00:45 AM 18542 97290 21137

2/14/2014 10:00:46 AM 19425 97290 21137

2/14/2014 10:00:47 AM 18386 97290 21137

2/14/2014 10:00:48 AM 17256 97290 21137

2/14/2014 10:00:49 AM 18954 97290 21137

2/14/2014 10:00:50 AM 17728 97290 21137

2/14/2014 10:00:51 AM 17992 97290 21137

2/14/2014 10:00:52 AM 18868 97290 21137

2/14/2014 10:00:53 AM 19717 97290 21137

2/14/2014 10:00:54 AM 19209 97290 21137

2/14/2014 10:00:55 AM 18542 97290 21137

2/14/2014 10:00:56 AM 17385 97290 21137

2/14/2014 10:00:57 AM 17696 97290 21137

2/14/2014 10:00:58 AM 17084 97290 21137

2/14/2014 10:00:59 AM 17111 97290 21137

2/14/2014 10:01:00 AM 18347 97290 21137

2/14/2014 10:01:01 AM 16826 97290 21137

2/14/2014 10:01:02 AM 18576 97290 21137

2/14/2014 10:01:03 AM 18264 97290 21137

2/14/2014 10:01:04 AM 18396 97290 21137

2/14/2014 10:01:05 AM 17889 97290 21137

2/14/2014 10:01:06 AM 16442 97290 21137

2/14/2014 10:01:07 AM 16770 97290 21137

2/14/2014 10:01:08 AM 18682 97290 21137

2/14/2014 10:01:09 AM 18290 97290 21137

2/14/2014 10:01:10 AM 17652 97290 21137

2/14/2014 10:01:11 AM 16443 97290 21137

2/14/2014 10:01:12 AM 17460 97290 21137

2/14/2014 10:01:13 AM 17475 97290 21137

2/14/2014 10:01:14 AM 18258 97290 21137

2/14/2014 10:01:15 AM 17044 97290 21137

2/14/2014 10:01:16 AM 17341 97290 21137

2/14/2014 10:01:17 AM 19155 97290 21137

2/14/2014 10:01:18 AM 20388 97290 21137

2/14/2014 10:01:19 AM 18627 97290 21137

2/14/2014 10:01:20 AM 17317 97290 21137

2/14/2014 10:01:21 AM 19419 97290 21137

2/14/2014 10:01:22 AM 16494 97290 21137

2/14/2014 10:01:23 AM 18703 97290 21137

Page 24 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:01:24 AM 18836 97290 21137

2/14/2014 10:01:25 AM 18299 97290 21137

2/14/2014 10:01:26 AM 18344 97290 21137

2/14/2014 10:01:27 AM 17576 97290 21137

2/14/2014 10:01:28 AM 18644 97290 21137

2/14/2014 10:01:29 AM 17291 97290 21137

2/14/2014 10:01:30 AM 17522 97290 21137

2/14/2014 10:01:31 AM 20730 97290 21137

2/14/2014 10:01:32 AM 18742 97290 21137

2/14/2014 10:01:33 AM 18215 97290 21137

2/14/2014 10:01:34 AM 17064 97290 21137

2/14/2014 10:03:11 AM 17550 97290 21137

2/14/2014 10:03:12 AM 18517 97290 21137

2/14/2014 10:03:13 AM 17289 97290 21137

2/14/2014 10:03:14 AM 17762 97290 21137

2/14/2014 10:03:15 AM 19860 97290 21137

2/14/2014 10:03:16 AM 18525 97290 21137

2/14/2014 10:03:17 AM 18941 97290 21137

2/14/2014 10:03:18 AM 19315 97290 21137

2/14/2014 10:03:19 AM 17519 97290 21137

2/14/2014 10:03:20 AM 17759 97290 21137

2/14/2014 10:03:21 AM 17370 97290 21137

2/14/2014 10:03:22 AM 16732 97290 21137

2/14/2014 10:03:23 AM 17563 97290 21137

2/14/2014 10:03:24 AM 20410 97290 21137

2/14/2014 10:03:25 AM 20132 97290 21137

2/14/2014 10:03:26 AM 19403 97290 21137

2/14/2014 10:03:27 AM 19280 97290 21137

2/14/2014 10:03:28 AM 18560 97290 21137

2/14/2014 10:03:29 AM 20570 97290 21137

2/14/2014 10:03:30 AM 17802 97290 21137

2/14/2014 10:03:31 AM 20380 97290 21137

2/14/2014 10:03:32 AM 18475 97290 21137

2/14/2014 10:03:33 AM 17728 97290 21137

2/14/2014 10:03:34 AM 17122 97290 21137

2/14/2014 10:03:35 AM 18830 97290 21137

2/14/2014 10:03:36 AM 18897 97290 21137

2/14/2014 10:03:37 AM 18194 97290 21137

2/14/2014 10:03:38 AM 19038 97290 21137

2/14/2014 10:03:39 AM 19099 97290 21137

2/14/2014 10:03:40 AM 19204 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:03:41 AM 17851 97290 21137

2/14/2014 10:03:42 AM 18652 97290 21137

2/14/2014 10:03:43 AM 19213 97290 21137

2/14/2014 10:03:44 AM 18873 97290 21137

2/14/2014 10:03:45 AM 16748 97290 21137

2/14/2014 10:03:46 AM 18467 97290 21137

2/14/2014 10:03:47 AM 16766 97290 21137

2/14/2014 10:03:48 AM 17031 97290 21137

2/14/2014 10:03:49 AM 16978 97290 21137

2/14/2014 10:03:50 AM 19214 97290 21137

2/14/2014 10:03:51 AM 18543 97290 21137

2/14/2014 10:03:52 AM 18255 97290 21137

2/14/2014 10:03:53 AM 18843 97290 21137

2/14/2014 10:03:54 AM 17731 97290 21137

2/14/2014 10:03:55 AM 17932 97290 21137

2/14/2014 10:03:56 AM 18673 97290 21137

2/14/2014 10:03:57 AM 17778 97290 21137

2/14/2014 10:03:58 AM 16804 97290 21137

2/14/2014 10:03:59 AM 16981 97290 21137

2/14/2014 10:04:00 AM 19305 97290 21137

2/14/2014 10:04:01 AM 18956 97290 21137

2/14/2014 10:04:02 AM 19409 97290 21137

2/14/2014 10:04:03 AM 16702 97290 21137

2/14/2014 10:04:04 AM 17825 97290 21137

2/14/2014 10:04:05 AM 18976 97290 21137

2/14/2014 10:04:06 AM 18694 97290 21137

2/14/2014 10:04:07 AM 16763 97290 21137

2/14/2014 10:04:08 AM 16491 97290 21137

2/14/2014 10:04:09 AM 17322 97290 21137

2/14/2014 10:04:10 AM 18430 97290 21137

2/14/2014 10:04:11 AM 16367 97290 21137

2/14/2014 10:04:12 AM 18041 97290 21137

2/14/2014 10:04:13 AM 17650 97290 21137

2/14/2014 10:04:14 AM 17702 97290 21137

2/14/2014 10:04:15 AM 17505 97290 21137

2/14/2014 10:04:16 AM 16616 97290 21137

2/14/2014 10:04:17 AM 16888 97290 21137

2/14/2014 10:04:18 AM 16781 97290 21137

2/14/2014 10:04:19 AM 19015 97290 21137

2/14/2014 10:04:20 AM 18943 97290 21137

2/14/2014 10:04:21 AM 17816 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:04:22 AM 16544 97290 21137

2/14/2014 10:04:23 AM 18116 97290 21137

2/14/2014 10:04:24 AM 19289 97290 21137

2/14/2014 10:04:25 AM 18352 97290 21137

2/14/2014 10:04:26 AM 19048 97290 21137

2/14/2014 10:04:27 AM 18922 97290 21137

2/14/2014 10:04:28 AM 17540 97290 21137

2/14/2014 10:04:29 AM 18545 97290 21137

2/14/2014 10:04:30 AM 17176 97290 21137

2/14/2014 10:04:31 AM 17344 97290 21137

2/14/2014 10:04:32 AM 17446 97290 21137

2/14/2014 10:04:33 AM 18641 97290 21137

2/14/2014 10:04:34 AM 18070 97290 21137

2/14/2014 10:04:35 AM 16937 97290 21137

2/14/2014 10:04:36 AM 17224 97290 21137

2/14/2014 10:04:37 AM 18496 97290 21137

2/14/2014 10:04:38 AM 17524 97290 21137

2/14/2014 10:04:39 AM 17521 97290 21137

2/14/2014 10:04:40 AM 17310 97290 21137

2/14/2014 10:04:41 AM 17137 97290 21137

2/14/2014 10:04:42 AM 17784 97290 21137

2/14/2014 10:04:43 AM 19536 97290 21137

2/14/2014 10:06:13 AM 18375 97290 21137

2/14/2014 10:06:14 AM 17703 97290 21137

2/14/2014 10:06:15 AM 17656 97290 21137

2/14/2014 10:06:16 AM 17464 97290 21137

2/14/2014 10:06:17 AM 18016 97290 21137

2/14/2014 10:06:18 AM 16924 97290 21137

2/14/2014 10:06:19 AM 16981 97290 21137

2/14/2014 10:06:20 AM 16575 97290 21137

2/14/2014 10:06:21 AM 16743 97290 21137

2/14/2014 10:06:22 AM 15826 97290 21137

2/14/2014 10:06:23 AM 17336 97290 21137

2/14/2014 10:06:24 AM 18224 97290 21137

2/14/2014 10:06:25 AM 16856 97290 21137

2/14/2014 10:06:26 AM 17804 97290 21137

2/14/2014 10:06:27 AM 16961 97290 21137

2/14/2014 10:06:28 AM 17230 97290 21137

2/14/2014 10:06:29 AM 18617 97290 21137

2/14/2014 10:06:30 AM 17464 97290 21137

2/14/2014 10:06:31 AM 18226 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:06:32 AM 17576 97290 21137

2/14/2014 10:06:33 AM 17834 97290 21137

2/14/2014 10:06:34 AM 19368 97290 21137

2/14/2014 10:06:35 AM 17562 97290 21137

2/14/2014 10:06:36 AM 17650 97290 21137

2/14/2014 10:06:37 AM 18092 97290 21137

2/14/2014 10:06:38 AM 16793 97290 21137

2/14/2014 10:06:39 AM 18148 97290 21137

2/14/2014 10:06:40 AM 17617 97290 21137

2/14/2014 10:06:41 AM 18264 97290 21137

2/14/2014 10:06:42 AM 17226 97290 21137

2/14/2014 10:06:43 AM 15406 97290 21137

2/14/2014 10:06:44 AM 16391 97290 21137

2/14/2014 10:06:45 AM 17268 97290 21137

2/14/2014 10:06:46 AM 17547 97290 21137

2/14/2014 10:06:47 AM 16836 97290 21137

2/14/2014 10:06:48 AM 16689 97290 21137

2/14/2014 10:06:49 AM 17222 97290 21137

2/14/2014 10:06:50 AM 16875 97290 21137

2/14/2014 10:06:51 AM 16068 97290 21137

2/14/2014 10:06:52 AM 15627 97290 21137

2/14/2014 10:06:53 AM 16927 97290 21137

2/14/2014 10:06:54 AM 16321 97290 21137

2/14/2014 10:06:55 AM 15090 97290 21137

2/14/2014 10:06:56 AM 16012 97290 21137

2/14/2014 10:06:57 AM 17863 97290 21137

2/14/2014 10:06:58 AM 17276 97290 21137

2/14/2014 10:06:59 AM 16919 97290 21137

2/14/2014 10:07:00 AM 17519 97290 21137

2/14/2014 10:07:01 AM 17160 97290 21137

2/14/2014 10:07:02 AM 18240 97290 21137

2/14/2014 10:07:03 AM 17370 97290 21137

2/14/2014 10:07:04 AM 17602 97290 21137

2/14/2014 10:07:05 AM 17801 97290 21137

2/14/2014 10:07:06 AM 16295 97290 21137

2/14/2014 10:07:07 AM 16853 97290 21137

2/14/2014 10:07:08 AM 17413 97290 21137

2/14/2014 10:07:09 AM 17583 97290 21137

2/14/2014 10:07:10 AM 17805 97290 21137

2/14/2014 10:07:11 AM 17921 97290 21137

2/14/2014 10:07:12 AM 17950 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:07:13 AM 18047 97290 21137

2/14/2014 10:07:14 AM 18911 97290 21137

2/14/2014 10:07:15 AM 18288 97290 21137

2/14/2014 10:07:16 AM 19752 97290 21137

2/14/2014 10:07:17 AM 17628 97290 21137

2/14/2014 10:07:18 AM 16587 97290 21137

2/14/2014 10:07:19 AM 19386 97290 21137

2/14/2014 10:07:20 AM 18166 97290 21137

2/14/2014 10:07:21 AM 17321 97290 21137

2/14/2014 10:07:22 AM 16690 97290 21137

2/14/2014 10:07:23 AM 16232 97290 21137

2/14/2014 10:07:24 AM 17168 97290 21137

2/14/2014 10:07:25 AM 18122 97290 21137

2/14/2014 10:07:26 AM 18390 97290 21137

2/14/2014 10:07:27 AM 18787 97290 21137

2/14/2014 10:07:28 AM 17447 97290 21137

2/14/2014 10:07:29 AM 17291 97290 21137

2/14/2014 10:07:30 AM 16353 97290 21137

2/14/2014 10:07:31 AM 16508 97290 21137

2/14/2014 10:07:32 AM 17117 97290 21137

2/14/2014 10:07:33 AM 17479 97290 21137

2/14/2014 10:07:34 AM 16579 97290 21137

2/14/2014 10:07:35 AM 17135 97290 21137

2/14/2014 10:07:36 AM 15233 97290 21137

2/14/2014 10:07:37 AM 16588 97290 21137

2/14/2014 10:09:02 AM 17846 97290 21137

2/14/2014 10:09:03 AM 17451 97290 21137

2/14/2014 10:09:04 AM 16993 97290 21137

2/14/2014 10:09:05 AM 16728 97290 21137

2/14/2014 10:09:06 AM 17802 97290 21137

2/14/2014 10:09:07 AM 16720 97290 21137

2/14/2014 10:09:08 AM 16480 97290 21137

2/14/2014 10:09:09 AM 16990 97290 21137

2/14/2014 10:09:10 AM 17357 97290 21137

2/14/2014 10:09:11 AM 16399 97290 21137

2/14/2014 10:09:12 AM 17269 97290 21137

2/14/2014 10:09:13 AM 17337 97290 21137

2/14/2014 10:09:14 AM 17414 97290 21137

2/14/2014 10:09:15 AM 16233 97290 21137

2/14/2014 10:09:16 AM 18158 97290 21137

2/14/2014 10:09:17 AM 17019 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:09:18 AM 15715 97290 21137

2/14/2014 10:09:19 AM 16708 97290 21137

2/14/2014 10:09:20 AM 17017 97290 21137

2/14/2014 10:09:21 AM 17424 97290 21137

2/14/2014 10:09:22 AM 17316 97290 21137

2/14/2014 10:09:23 AM 19179 97290 21137

2/14/2014 10:09:24 AM 17454 97290 21137

2/14/2014 10:09:25 AM 17593 97290 21137

2/14/2014 10:09:26 AM 16338 97290 21137

2/14/2014 10:09:27 AM 15934 97290 21137

2/14/2014 10:09:28 AM 16433 97290 21137

2/14/2014 10:09:29 AM 17968 97290 21137

2/14/2014 10:09:30 AM 16282 97290 21137

2/14/2014 10:09:31 AM 15860 97290 21137

2/14/2014 10:09:32 AM 17465 97290 21137

2/14/2014 10:09:33 AM 18376 97290 21137

2/14/2014 10:09:34 AM 16264 97290 21137

2/14/2014 10:09:35 AM 16456 97290 21137

2/14/2014 10:09:36 AM 16354 97290 21137

2/14/2014 10:09:37 AM 17198 97290 21137

2/14/2014 10:09:38 AM 17769 97290 21137

2/14/2014 10:09:39 AM 18392 97290 21137

2/14/2014 10:09:40 AM 17648 97290 21137

2/14/2014 10:09:41 AM 17402 97290 21137

2/14/2014 10:09:42 AM 17370 97290 21137

2/14/2014 10:09:43 AM 16372 97290 21137

2/14/2014 10:09:44 AM 16033 97290 21137

2/14/2014 10:09:45 AM 16728 97290 21137

2/14/2014 10:09:46 AM 15192 97290 21137

2/14/2014 10:09:47 AM 16368 97290 21137

2/14/2014 10:09:48 AM 16302 97290 21137

2/14/2014 10:09:49 AM 15805 97290 21137

2/14/2014 10:09:50 AM 16581 97290 21137

2/14/2014 10:09:51 AM 17375 97290 21137

2/14/2014 10:09:52 AM 16883 97290 21137

2/14/2014 10:09:53 AM 17091 97290 21137

2/14/2014 10:09:54 AM 19662 97290 21137

2/14/2014 10:09:55 AM 17425 97290 21137

2/14/2014 10:09:56 AM 17196 97290 21137

2/14/2014 10:09:57 AM 16929 97290 21137

2/14/2014 10:09:58 AM 17882 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:09:59 AM 17070 97290 21137

2/14/2014 10:10:00 AM 17377 97290 21137

2/14/2014 10:10:01 AM 17904 97290 21137

2/14/2014 10:10:02 AM 18216 97290 21137

2/14/2014 10:10:03 AM 19884 97290 21137

2/14/2014 10:10:04 AM 17181 97290 21137

2/14/2014 10:10:05 AM 16835 97290 21137

2/14/2014 10:10:06 AM 17198 97290 21137

2/14/2014 10:10:07 AM 16479 97290 21137

2/14/2014 10:10:08 AM 18130 97290 21137

2/14/2014 10:10:09 AM 16172 97290 21137

2/14/2014 10:10:10 AM 18293 97290 21137

2/14/2014 10:10:11 AM 18463 97290 21137

2/14/2014 10:10:12 AM 18116 97290 21137

2/14/2014 10:10:13 AM 18989 97290 21137

2/14/2014 10:10:14 AM 19327 97290 21137

2/14/2014 10:10:15 AM 18991 97290 21137

2/14/2014 10:10:16 AM 18397 97290 21137

2/14/2014 10:10:17 AM 18819 97290 21137

2/14/2014 10:10:18 AM 19345 97290 21137

2/14/2014 10:10:19 AM 18996 97290 21137

2/14/2014 10:10:20 AM 17229 97290 21137

2/14/2014 10:10:21 AM 17387 97290 21137

2/14/2014 10:10:22 AM 17606 97290 21137

2/14/2014 10:10:23 AM 20781 97290 21137

2/14/2014 10:10:24 AM 17975 97290 21137

2/14/2014 10:10:25 AM 15143 97290 21137

2/14/2014 10:10:26 AM 16176 97290 21137

2/14/2014 10:10:27 AM 15594 97290 21137

2/14/2014 10:11:53 AM 18775 97290 21137

2/14/2014 10:11:54 AM 16213 97290 21137

2/14/2014 10:11:55 AM 16773 97290 21137

2/14/2014 10:11:56 AM 15743 97290 21137

2/14/2014 10:11:57 AM 17195 97290 21137

2/14/2014 10:11:58 AM 17259 97290 21137

2/14/2014 10:11:59 AM 17784 97290 21137

2/14/2014 10:12:00 AM 17586 97290 21137

2/14/2014 10:12:01 AM 19036 97290 21137

2/14/2014 10:12:02 AM 19099 97290 21137

2/14/2014 10:12:03 AM 16894 97290 21137

2/14/2014 10:12:04 AM 16763 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:12:05 AM 18231 97290 21137

2/14/2014 10:12:06 AM 18597 97290 21137

2/14/2014 10:12:07 AM 18569 97290 21137

2/14/2014 10:12:08 AM 17122 97290 21137

2/14/2014 10:12:09 AM 18410 97290 21137

2/14/2014 10:12:10 AM 18102 97290 21137

2/14/2014 10:12:11 AM 19045 97290 21137

2/14/2014 10:12:12 AM 20721 97290 21137

2/14/2014 10:12:13 AM 18950 97290 21137

2/14/2014 10:12:14 AM 19047 97290 21137

2/14/2014 10:12:15 AM 19132 97290 21137

2/14/2014 10:12:16 AM 17443 97290 21137

2/14/2014 10:12:17 AM 17350 97290 21137

2/14/2014 10:12:18 AM 17027 97290 21137

2/14/2014 10:12:19 AM 18056 97290 21137

2/14/2014 10:12:20 AM 18434 97290 21137

2/14/2014 10:12:21 AM 17268 97290 21137

2/14/2014 10:12:22 AM 18987 97290 21137

2/14/2014 10:12:23 AM 17256 97290 21137

2/14/2014 10:12:24 AM 17934 97290 21137

2/14/2014 10:12:25 AM 19183 97290 21137

2/14/2014 10:12:26 AM 17666 97290 21137

2/14/2014 10:12:27 AM 17706 97290 21137

2/14/2014 10:12:28 AM 18496 97290 21137

2/14/2014 10:12:29 AM 16144 97290 21137

2/14/2014 10:12:30 AM 16666 97290 21137

2/14/2014 10:12:31 AM 17006 97290 21137

2/14/2014 10:12:32 AM 17481 97290 21137

2/14/2014 10:12:33 AM 18770 97290 21137

2/14/2014 10:12:34 AM 17262 97290 21137

2/14/2014 10:12:35 AM 16915 97290 21137

2/14/2014 10:12:36 AM 18839 97290 21137

2/14/2014 10:12:37 AM 17069 97290 21137

2/14/2014 10:12:38 AM 16807 97290 21137

2/14/2014 10:12:39 AM 16531 97290 21137

2/14/2014 10:12:40 AM 17392 97290 21137

2/14/2014 10:12:41 AM 17008 97290 21137

2/14/2014 10:12:42 AM 16732 97290 21137

2/14/2014 10:12:43 AM 17683 97290 21137

2/14/2014 10:12:44 AM 16960 97290 21137

2/14/2014 10:12:45 AM 17050 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:12:46 AM 18332 97290 21137

2/14/2014 10:12:47 AM 20543 97290 21137

2/14/2014 10:12:48 AM 18305 97290 21137

2/14/2014 10:12:49 AM 18436 97290 21137

2/14/2014 10:12:50 AM 17959 97290 21137

2/14/2014 10:12:51 AM 17179 97290 21137

2/14/2014 10:12:52 AM 17825 97290 21137

2/14/2014 10:12:53 AM 17896 97290 21137

2/14/2014 10:12:54 AM 16774 97290 21137

2/14/2014 10:12:55 AM 16253 97290 21137

2/14/2014 10:12:56 AM 17503 97290 21137

2/14/2014 10:12:57 AM 16796 97290 21137

2/14/2014 10:12:58 AM 17219 97290 21137

2/14/2014 10:12:59 AM 17924 97290 21137

2/14/2014 10:13:00 AM 19091 97290 21137

2/14/2014 10:13:01 AM 18182 97290 21137

2/14/2014 10:13:02 AM 17925 97290 21137

2/14/2014 10:13:03 AM 19481 97290 21137

2/14/2014 10:13:04 AM 19090 97290 21137

2/14/2014 10:13:05 AM 19322 97290 21137

2/14/2014 10:13:06 AM 19140 97290 21137

2/14/2014 10:13:07 AM 18525 97290 21137

2/14/2014 10:13:08 AM 19451 97290 21137

2/14/2014 10:13:09 AM 19323 97290 21137

2/14/2014 10:13:10 AM 18720 97290 21137

2/14/2014 10:13:11 AM 20070 97290 21137

2/14/2014 10:13:12 AM 20317 97290 21137

2/14/2014 10:13:13 AM 18369 97290 21137

2/14/2014 10:13:14 AM 20042 97290 21137

2/14/2014 10:13:15 AM 17940 97290 21137

2/14/2014 10:13:16 AM 17505 97290 21137

2/14/2014 10:13:17 AM 18056 97290 21137

2/14/2014 10:13:18 AM 17834 97290 21137

2/14/2014 10:13:19 AM 18708 97290 21137

2/14/2014 10:13:20 AM 17097 97290 21137

2/14/2014 10:13:21 AM 16754 97290 21137

2/14/2014 10:13:22 AM 16278 97290 21137

2/14/2014 10:13:23 AM 16429 97290 21137

2/14/2014 10:13:24 AM 16767 97290 21137

2/14/2014 10:13:25 AM 17362 97290 21137

2/14/2014 10:14:52 AM 16354 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:14:53 AM 15938 97290 21137

2/14/2014 10:14:55 AM 17724 97290 21137

2/14/2014 10:14:55 AM 17031 97290 21137

2/14/2014 10:14:56 AM 16977 97290 21137

2/14/2014 10:14:57 AM 17624 97290 21137

2/14/2014 10:14:58 AM 17786 97290 21137

2/14/2014 10:14:59 AM 17316 97290 21137

2/14/2014 10:15:00 AM 16899 97290 21137

2/14/2014 10:15:01 AM 17964 97290 21137

2/14/2014 10:15:02 AM 18111 97290 21137

2/14/2014 10:15:03 AM 19377 97290 21137

2/14/2014 10:15:04 AM 19454 97290 21137

2/14/2014 10:15:05 AM 19353 97290 21137

2/14/2014 10:15:06 AM 18848 97290 21137

2/14/2014 10:15:07 AM 16232 97290 21137

2/14/2014 10:15:08 AM 18878 97290 21137

2/14/2014 10:15:09 AM 18429 97290 21137

2/14/2014 10:15:10 AM 21077 97290 21137

2/14/2014 10:15:11 AM 17869 97290 21137

2/14/2014 10:15:12 AM 17817 97290 21137

2/14/2014 10:15:13 AM 18524 97290 21137

2/14/2014 10:15:14 AM 20051 97290 21137

2/14/2014 10:15:15 AM 18785 97290 21137

2/14/2014 10:15:16 AM 19208 97290 21137

2/14/2014 10:15:17 AM 17942 97290 21137

2/14/2014 10:15:18 AM 17835 97290 21137

2/14/2014 10:15:19 AM 19038 97290 21137

2/14/2014 10:15:20 AM 18349 97290 21137

2/14/2014 10:15:21 AM 20067 97290 21137

2/14/2014 10:15:22 AM 20167 97290 21137

2/14/2014 10:15:23 AM 19261 97290 21137

2/14/2014 10:15:24 AM 18915 97290 21137

2/14/2014 10:15:25 AM 17898 97290 21137

2/14/2014 10:15:26 AM 15724 97290 21137

2/14/2014 10:15:27 AM 16291 97290 21137

2/14/2014 10:15:28 AM 17842 97290 21137

2/14/2014 10:15:29 AM 18530 97290 21137

2/14/2014 10:15:30 AM 17382 97290 21137

2/14/2014 10:15:31 AM 16015 97290 21137

2/14/2014 10:15:32 AM 16724 97290 21137

2/14/2014 10:15:33 AM 17441 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:15:34 AM 17740 97290 21137

2/14/2014 10:15:35 AM 18950 97290 21137

2/14/2014 10:15:36 AM 19318 97290 21137

2/14/2014 10:15:37 AM 18959 97290 21137

2/14/2014 10:15:38 AM 17310 97290 21137

2/14/2014 10:15:39 AM 16897 97290 21137

2/14/2014 10:15:40 AM 17634 97290 21137

2/14/2014 10:15:41 AM 17848 97290 21137

2/14/2014 10:15:42 AM 17692 97290 21137

2/14/2014 10:15:43 AM 18733 97290 21137

2/14/2014 10:15:44 AM 18153 97290 21137

2/14/2014 10:15:45 AM 18248 97290 21137

2/14/2014 10:15:46 AM 18512 97290 21137

2/14/2014 10:15:47 AM 19088 97290 21137

2/14/2014 10:15:48 AM 18332 97290 21137

2/14/2014 10:15:49 AM 18593 97290 21137

2/14/2014 10:15:50 AM 17368 97290 21137

2/14/2014 10:15:51 AM 17812 97290 21137

2/14/2014 10:15:52 AM 18793 97290 21137

2/14/2014 10:15:53 AM 17988 97290 21137

2/14/2014 10:15:54 AM 19977 97290 21137

2/14/2014 10:15:55 AM 17834 97290 21137

2/14/2014 10:15:56 AM 19068 97290 21137

2/14/2014 10:15:57 AM 19767 97290 21137

2/14/2014 10:15:58 AM 18621 97290 21137

2/14/2014 10:15:59 AM 17645 97290 21137

2/14/2014 10:16:00 AM 18841 97290 21137

2/14/2014 10:16:01 AM 18570 97290 21137

2/14/2014 10:16:02 AM 16672 97290 21137

2/14/2014 10:16:03 AM 18118 97290 21137

2/14/2014 10:16:04 AM 19319 97290 21137

2/14/2014 10:16:05 AM 18900 97290 21137

2/14/2014 10:16:06 AM 18375 97290 21137

2/14/2014 10:16:07 AM 18483 97290 21137

2/14/2014 10:16:08 AM 18300 97290 21137

2/14/2014 10:16:09 AM 18405 97290 21137

2/14/2014 10:16:10 AM 17651 97290 21137

2/14/2014 10:16:11 AM 18723 97290 21137

2/14/2014 10:16:12 AM 19080 97290 21137

2/14/2014 10:16:13 AM 17310 97290 21137

2/14/2014 10:16:14 AM 16027 97290 21137

Page 35 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:16:15 AM 18167 97290 21137

2/14/2014 10:16:16 AM 17291 97290 21137

2/14/2014 10:17:38 AM 18451 97290 21137

2/14/2014 10:17:39 AM 17392 97290 21137

2/14/2014 10:17:40 AM 16528 97290 21137

2/14/2014 10:17:41 AM 16492 97290 21137

2/14/2014 10:17:42 AM 15943 97290 21137

2/14/2014 10:17:43 AM 16435 97290 21137

2/14/2014 10:17:44 AM 16859 97290 21137

2/14/2014 10:17:45 AM 16589 97290 21137

2/14/2014 10:17:46 AM 21063 97290 21137

2/14/2014 10:17:47 AM 19125 97290 21137

2/14/2014 10:17:48 AM 18581 97290 21137

2/14/2014 10:17:49 AM 19045 97290 21137

2/14/2014 10:17:50 AM 19851 97290 21137

2/14/2014 10:17:51 AM 18642 97290 21137

2/14/2014 10:17:52 AM 16630 97290 21137

2/14/2014 10:17:53 AM 18497 97290 21137

2/14/2014 10:17:54 AM 16414 97290 21137

2/14/2014 10:17:55 AM 17963 97290 21137

2/14/2014 10:17:56 AM 18171 97290 21137

2/14/2014 10:17:57 AM 17772 97290 21137

2/14/2014 10:17:58 AM 19353 97290 21137

2/14/2014 10:17:59 AM 18098 97290 21137

2/14/2014 10:18:00 AM 18834 97290 21137

2/14/2014 10:18:01 AM 16648 97290 21137

2/14/2014 10:18:02 AM 18142 97290 21137

2/14/2014 10:18:03 AM 16055 97290 21137

2/14/2014 10:18:04 AM 18113 97290 21137

2/14/2014 10:18:05 AM 16978 97290 21137

2/14/2014 10:18:06 AM 17114 97290 21137

2/14/2014 10:18:07 AM 18378 97290 21137

2/14/2014 10:18:08 AM 18754 97290 21137

2/14/2014 10:18:09 AM 20498 97290 21137

2/14/2014 10:18:10 AM 20484 97290 21137

2/14/2014 10:18:11 AM 17931 97290 21137

2/14/2014 10:18:12 AM 17412 97290 21137

2/14/2014 10:18:13 AM 17343 97290 21137

2/14/2014 10:18:14 AM 17535 97290 21137

2/14/2014 10:18:15 AM 17103 97290 21137

2/14/2014 10:18:16 AM 16636 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:18:17 AM 16849 97290 21137

2/14/2014 10:18:18 AM 15642 97290 21137

2/14/2014 10:18:19 AM 15820 97290 21137

2/14/2014 10:18:20 AM 17215 97290 21137

2/14/2014 10:18:21 AM 16633 97290 21137

2/14/2014 10:18:22 AM 17538 97290 21137

2/14/2014 10:18:23 AM 17254 97290 21137

2/14/2014 10:18:24 AM 16673 97290 21137

2/14/2014 10:18:25 AM 17398 97290 21137

2/14/2014 10:18:26 AM 17579 97290 21137

2/14/2014 10:18:27 AM 18315 97290 21137

2/14/2014 10:18:28 AM 18588 97290 21137

2/14/2014 10:18:29 AM 18087 97290 21137

2/14/2014 10:18:30 AM 16611 97290 21137

2/14/2014 10:18:31 AM 18553 97290 21137

2/14/2014 10:18:32 AM 16968 97290 21137

2/14/2014 10:18:33 AM 18432 97290 21137

2/14/2014 10:18:34 AM 17538 97290 21137

2/14/2014 10:18:35 AM 17014 97290 21137

2/14/2014 10:18:36 AM 16763 97290 21137

2/14/2014 10:18:37 AM 16251 97290 21137

2/14/2014 10:18:38 AM 15822 97290 21137

2/14/2014 10:18:39 AM 16645 97290 21137

2/14/2014 10:18:40 AM 17421 97290 21137

2/14/2014 10:18:41 AM 18005 97290 21137

2/14/2014 10:18:42 AM 18001 97290 21137

2/14/2014 10:19:08 AM 16095 97290 21137

2/14/2014 10:19:09 AM 17193 97290 21137

2/14/2014 10:19:10 AM 17858 97290 21137

2/14/2014 10:19:11 AM 16974 97290 21137

2/14/2014 10:19:12 AM 16903 97290 21137

2/14/2014 10:19:13 AM 16946 97290 21137

2/14/2014 10:19:14 AM 17406 97290 21137

2/14/2014 10:19:15 AM 18661 97290 21137

2/14/2014 10:19:16 AM 17595 97290 21137

2/14/2014 10:19:17 AM 17568 97290 21137

2/14/2014 10:19:18 AM 17022 97290 21137

2/14/2014 10:19:19 AM 18745 97290 21137

2/14/2014 10:19:20 AM 17526 97290 21137

2/14/2014 10:19:21 AM 16111 97290 21137

2/14/2014 10:19:22 AM 17587 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:19:23 AM 18167 97290 21137

2/14/2014 10:19:24 AM 19001 97290 21137

2/14/2014 10:19:25 AM 19090 97290 21137

2/14/2014 10:19:26 AM 18242 97290 21137

2/14/2014 10:19:27 AM 17940 97290 21137

2/14/2014 10:19:28 AM 17865 97290 21137

2/14/2014 10:19:29 AM 17516 97290 21137

2/14/2014 10:19:30 AM 17759 97290 21137

2/14/2014 10:19:31 AM 16830 97290 21137

2/14/2014 10:19:32 AM 19087 97290 21137

2/14/2014 10:19:33 AM 17671 97290 21137

2/14/2014 10:19:34 AM 16447 97290 21137

2/14/2014 10:19:35 AM 17612 97290 21137

2/14/2014 10:19:36 AM 17153 97290 21137

2/14/2014 10:19:37 AM 18328 97290 21137

2/14/2014 10:19:38 AM 17572 97290 21137

2/14/2014 10:19:39 AM 16423 97290 21137

2/14/2014 10:19:40 AM 16765 97290 21137

2/14/2014 10:19:41 AM 17571 97290 21137

2/14/2014 10:19:42 AM 18162 97290 21137

2/14/2014 10:19:43 AM 16150 97290 21137

2/14/2014 10:19:44 AM 16577 97290 21137

2/14/2014 10:19:45 AM 14944 97290 21137

2/14/2014 10:19:46 AM 17056 97290 21137

2/14/2014 10:19:47 AM 16054 97290 21137

2/14/2014 10:19:48 AM 16493 97290 21137

2/14/2014 10:19:49 AM 15283 97290 21137

2/14/2014 10:19:50 AM 17621 97290 21137

2/14/2014 10:19:51 AM 15715 97290 21137

2/14/2014 10:19:52 AM 16138 97290 21137

2/14/2014 10:19:53 AM 17024 97290 21137

2/14/2014 10:21:24 AM 18113 97290 21137

2/14/2014 10:21:25 AM 17368 97290 21137

2/14/2014 10:21:26 AM 18082 97290 21137

2/14/2014 10:21:27 AM 16370 97290 21137

2/14/2014 10:21:28 AM 13092 97290 21137

2/14/2014 10:21:29 AM 15213 97290 21137

2/14/2014 10:21:30 AM 17273 97290 21137

2/14/2014 10:21:31 AM 17518 97290 21137

2/14/2014 10:21:32 AM 16289 97290 21137

2/14/2014 10:21:33 AM 16192 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:21:34 AM 16528 97290 21137

2/14/2014 10:21:35 AM 16462 97290 21137

2/14/2014 10:21:36 AM 16835 97290 21137

2/14/2014 10:21:37 AM 17528 97290 21137

2/14/2014 10:21:38 AM 18092 97290 21137

2/14/2014 10:21:39 AM 15983 97290 21137

2/14/2014 10:21:40 AM 16655 97290 21137

2/14/2014 10:21:41 AM 17124 97290 21137

2/14/2014 10:21:42 AM 17511 97290 21137

2/14/2014 10:21:43 AM 18177 97290 21137

2/14/2014 10:21:44 AM 17534 97290 21137

2/14/2014 10:21:45 AM 18063 97290 21137

2/14/2014 10:21:46 AM 17625 97290 21137

2/14/2014 10:21:47 AM 17906 97290 21137

2/14/2014 10:21:48 AM 16686 97290 21137

2/14/2014 10:21:49 AM 18601 97290 21137

2/14/2014 10:21:50 AM 17940 97290 21137

2/14/2014 10:21:51 AM 17385 97290 21137

2/14/2014 10:21:52 AM 18506 97290 21137

2/14/2014 10:21:53 AM 16656 97290 21137

2/14/2014 10:21:54 AM 16434 97290 21137

2/14/2014 10:21:55 AM 16378 97290 21137

2/14/2014 10:21:56 AM 17414 97290 21137

2/14/2014 10:21:57 AM 17673 97290 21137

2/14/2014 10:21:58 AM 17498 97290 21137

2/14/2014 10:21:59 AM 16704 97290 21137

2/14/2014 10:22:00 AM 15396 97290 21137

2/14/2014 10:22:01 AM 18639 97290 21137

2/14/2014 10:22:02 AM 17259 97290 21137

2/14/2014 10:22:03 AM 15625 97290 21137

2/14/2014 10:22:04 AM 16536 97290 21137

2/14/2014 10:22:05 AM 17484 97290 21137

2/14/2014 10:22:06 AM 17181 97290 21137

2/14/2014 10:22:07 AM 15065 97290 21137

2/14/2014 10:22:08 AM 15586 97290 21137

2/14/2014 10:22:10 AM 15389 97290 21137

2/14/2014 10:22:11 AM 15517 97290 21137

2/14/2014 10:22:12 AM 15219 97290 21137

2/14/2014 10:22:13 AM 16194 97290 21137

2/14/2014 10:22:14 AM 15658 97290 21137

2/14/2014 10:22:15 AM 15164 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:22:16 AM 15281 97290 21137

2/14/2014 10:22:17 AM 16510 97290 21137

2/14/2014 10:22:18 AM 15767 97290 21137

2/14/2014 10:22:19 AM 15131 97290 21137

2/14/2014 10:22:20 AM 16383 97290 21137

2/14/2014 10:22:21 AM 15675 97290 21137

2/14/2014 10:22:22 AM 14598 97290 21137

2/14/2014 10:22:23 AM 15409 97290 21137

2/14/2014 10:22:24 AM 18132 97290 21137

2/14/2014 10:22:25 AM 16503 97290 21137

2/14/2014 10:22:26 AM 15105 97290 21137

2/14/2014 10:22:27 AM 15986 97290 21137

2/14/2014 10:22:28 AM 16656 97290 21137

2/14/2014 10:22:29 AM 15654 97290 21137

2/14/2014 10:22:30 AM 15013 97290 21137

2/14/2014 10:22:31 AM 14493 97290 21137

2/14/2014 10:22:33 AM 17023 97290 21137

2/14/2014 10:22:33 AM 16853 97290 21137

2/14/2014 10:22:34 AM 17846 97290 21137

2/14/2014 10:22:35 AM 15711 97290 21137

2/14/2014 10:22:36 AM 14847 97290 21137

2/14/2014 10:22:37 AM 14752 97290 21137

2/14/2014 10:22:39 AM 15284 97290 21137

2/14/2014 10:22:39 AM 14938 97290 21137

2/14/2014 10:22:40 AM 17351 97290 21137

2/14/2014 10:22:41 AM 16847 97290 21137

2/14/2014 10:22:42 AM 16901 97290 21137

2/14/2014 10:22:43 AM 17095 97290 21137

2/14/2014 10:22:44 AM 16364 97290 21137

2/14/2014 10:22:45 AM 15821 97290 21137

2/14/2014 10:22:46 AM 16765 97290 21137

2/14/2014 10:22:47 AM 16971 97290 21137

2/14/2014 10:22:48 AM 16002 97290 21137

2/14/2014 10:22:49 AM 14560 97290 21137

2/14/2014 10:22:50 AM 15280 97290 21137

2/14/2014 10:22:51 AM 16780 97290 21137

2/14/2014 10:24:18 AM 16680 97290 21137

2/14/2014 10:24:19 AM 15570 97290 21137

2/14/2014 10:24:20 AM 14152 97290 21137

2/14/2014 10:24:21 AM 16888 97290 21137

2/14/2014 10:24:22 AM 15622 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:24:23 AM 15005 97290 21137

2/14/2014 10:24:24 AM 15721 97290 21137

2/14/2014 10:24:25 AM 16410 97290 21137

2/14/2014 10:24:26 AM 15922 97290 21137

2/14/2014 10:24:27 AM 16460 97290 21137

2/14/2014 10:24:28 AM 14585 97290 21137

2/14/2014 10:24:29 AM 14446 97290 21137

2/14/2014 10:24:30 AM 15671 97290 21137

2/14/2014 10:24:31 AM 15108 97290 21137

2/14/2014 10:24:32 AM 14997 97290 21137

2/14/2014 10:24:33 AM 15058 97290 21137

2/14/2014 10:24:34 AM 14317 97290 21137

2/14/2014 10:24:35 AM 16929 97290 21137

2/14/2014 10:24:36 AM 15962 97290 21137

2/14/2014 10:24:37 AM 15240 97290 21137

2/14/2014 10:24:38 AM 15870 97290 21137

2/14/2014 10:24:39 AM 16447 97290 21137

2/14/2014 10:24:40 AM 14492 97290 21137

2/14/2014 10:24:41 AM 15893 97290 21137

2/14/2014 10:24:42 AM 15403 97290 21137

2/14/2014 10:24:43 AM 15881 97290 21137

2/14/2014 10:24:44 AM 15100 97290 21137

2/14/2014 10:24:45 AM 13705 97290 21137

2/14/2014 10:24:46 AM 15006 97290 21137

2/14/2014 10:24:47 AM 15091 97290 21137

2/14/2014 10:24:48 AM 15232 97290 21137

2/14/2014 10:24:49 AM 14968 97290 21137

2/14/2014 10:24:50 AM 15022 97290 21137

2/14/2014 10:24:51 AM 14345 97290 21137

2/14/2014 10:24:53 AM 15406 97290 21137

2/14/2014 10:24:53 AM 15101 97290 21137

2/14/2014 10:24:54 AM 15235 97290 21137

2/14/2014 10:24:55 AM 14369 97290 21137

2/14/2014 10:24:56 AM 15202 97290 21137

2/14/2014 10:24:57 AM 15830 97290 21137

2/14/2014 10:24:58 AM 14847 97290 21137

2/14/2014 10:24:59 AM 15682 97290 21137

2/14/2014 10:25:00 AM 16160 97290 21137

2/14/2014 10:25:01 AM 14360 97290 21137

2/14/2014 10:25:02 AM 16550 97290 21137

2/14/2014 10:25:03 AM 15597 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:25:04 AM 15329 97290 21137

2/14/2014 10:25:05 AM 15322 97290 21137

2/14/2014 10:25:06 AM 14390 97290 21137

2/14/2014 10:25:07 AM 14697 97290 21137

2/14/2014 10:25:08 AM 16904 97290 21137

2/14/2014 10:25:09 AM 15266 97290 21137

2/14/2014 10:25:10 AM 15996 97290 21137

2/14/2014 10:25:11 AM 15459 97290 21137

2/14/2014 10:25:12 AM 13524 97290 21137

2/14/2014 10:25:13 AM 15021 97290 21137

2/14/2014 10:25:14 AM 17075 97290 21137

2/14/2014 10:25:15 AM 15548 97290 21137

2/14/2014 10:25:16 AM 16997 97290 21137

2/14/2014 10:25:17 AM 18409 97290 21137

2/14/2014 10:25:18 AM 15402 97290 21137

2/14/2014 10:25:19 AM 15910 97290 21137

2/14/2014 10:25:20 AM 14537 97290 21137

2/14/2014 10:25:21 AM 15724 97290 21137

2/14/2014 10:25:22 AM 14251 97290 21137

2/14/2014 10:25:23 AM 14542 97290 21137

2/14/2014 10:25:24 AM 14075 97290 21137

2/14/2014 10:25:25 AM 12789 97290 21137

2/14/2014 10:25:26 AM 13607 97290 21137

2/14/2014 10:25:27 AM 15191 97290 21137

2/14/2014 10:25:28 AM 14028 97290 21137

2/14/2014 10:25:29 AM 15387 97290 21137

2/14/2014 10:25:30 AM 15576 97290 21137

2/14/2014 10:25:31 AM 15294 97290 21137

2/14/2014 10:25:32 AM 15763 97290 21137

2/14/2014 10:25:33 AM 14921 97290 21137

2/14/2014 10:25:34 AM 13930 97290 21137

2/14/2014 10:25:35 AM 14912 97290 21137

2/14/2014 10:25:36 AM 16268 97290 21137

2/14/2014 10:25:37 AM 15407 97290 21137

2/14/2014 10:27:05 AM 12926 97290 21137

2/14/2014 10:27:06 AM 14031 97290 21137

2/14/2014 10:27:07 AM 13738 97290 21137

2/14/2014 10:27:08 AM 15344 97290 21137

2/14/2014 10:27:09 AM 13856 97290 21137

2/14/2014 10:27:10 AM 15344 97290 21137

2/14/2014 10:27:11 AM 14636 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:27:12 AM 15179 97290 21137

2/14/2014 10:27:13 AM 15644 97290 21137

2/14/2014 10:27:14 AM 15671 97290 21137

2/14/2014 10:27:15 AM 14897 97290 21137

2/14/2014 10:27:16 AM 14824 97290 21137

2/14/2014 10:27:17 AM 13786 97290 21137

2/14/2014 10:27:18 AM 13706 97290 21137

2/14/2014 10:27:19 AM 13446 97290 21137

2/14/2014 10:27:21 AM 13740 97290 21137

2/14/2014 10:27:21 AM 13681 97290 21137

2/14/2014 10:27:22 AM 15585 97290 21137

2/14/2014 10:27:23 AM 15836 97290 21137

2/14/2014 10:27:25 AM 15029 97290 21137

2/14/2014 10:27:25 AM 13987 97290 21137

2/14/2014 10:27:26 AM 14866 97290 21137

2/14/2014 10:27:27 AM 14636 97290 21137

2/14/2014 10:27:28 AM 14309 97290 21137

2/14/2014 10:27:29 AM 15187 97290 21137

2/14/2014 10:27:30 AM 15076 97290 21137

2/14/2014 10:27:31 AM 17119 97290 21137

2/14/2014 10:27:32 AM 16999 97290 21137

2/14/2014 10:27:33 AM 15320 97290 21137

2/14/2014 10:27:34 AM 16370 97290 21137

2/14/2014 10:27:35 AM 16452 97290 21137

2/14/2014 10:27:36 AM 14733 97290 21137

2/14/2014 10:27:37 AM 14873 97290 21137

2/14/2014 10:27:38 AM 14758 97290 21137

2/14/2014 10:27:39 AM 14699 97290 21137

2/14/2014 10:27:40 AM 14295 97290 21137

2/14/2014 10:27:41 AM 15903 97290 21137

2/14/2014 10:27:42 AM 14775 97290 21137

2/14/2014 10:27:43 AM 15693 97290 21137

2/14/2014 10:27:44 AM 15323 97290 21137

2/14/2014 10:27:45 AM 15111 97290 21137

2/14/2014 10:27:46 AM 13527 97290 21137

2/14/2014 10:27:47 AM 13522 97290 21137

2/14/2014 10:27:48 AM 14480 97290 21137

2/14/2014 10:27:49 AM 16010 97290 21137

2/14/2014 10:27:50 AM 15222 97290 21137

2/14/2014 10:27:51 AM 15625 97290 21137

2/14/2014 10:27:52 AM 13926 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:27:53 AM 14011 97290 21137

2/14/2014 10:27:54 AM 14392 97290 21137

2/14/2014 10:27:55 AM 14968 97290 21137

2/14/2014 10:27:56 AM 15502 97290 21137

2/14/2014 10:27:57 AM 14435 97290 21137

2/14/2014 10:27:58 AM 15578 97290 21137

2/14/2014 10:27:59 AM 15564 97290 21137

2/14/2014 10:28:00 AM 14751 97290 21137

2/14/2014 10:28:01 AM 14787 97290 21137

2/14/2014 10:28:02 AM 14437 97290 21137

2/14/2014 10:28:03 AM 15069 97290 21137

2/14/2014 10:28:04 AM 15677 97290 21137

2/14/2014 10:28:05 AM 14359 97290 21137

2/14/2014 10:28:06 AM 15349 97290 21137

2/14/2014 10:28:07 AM 16227 97290 21137

2/14/2014 10:28:08 AM 15697 97290 21137

2/14/2014 10:28:09 AM 14454 97290 21137

2/14/2014 10:28:10 AM 13363 97290 21137

2/14/2014 10:28:11 AM 12671 97290 21137

2/14/2014 10:28:12 AM 13727 97290 21137

2/14/2014 10:28:13 AM 14291 97290 21137

2/14/2014 10:28:14 AM 15363 97290 21137

2/14/2014 10:28:15 AM 14190 97290 21137

2/14/2014 10:28:16 AM 14857 97290 21137

2/14/2014 10:28:17 AM 14304 97290 21137

2/14/2014 10:28:18 AM 14436 97290 21137

2/14/2014 10:28:19 AM 15399 97290 21137

2/14/2014 10:28:20 AM 14679 97290 21137

2/14/2014 10:28:21 AM 14440 97290 21137

2/14/2014 10:28:22 AM 14590 97290 21137

2/14/2014 10:28:23 AM 13847 97290 21137

2/14/2014 10:28:24 AM 14321 97290 21137

2/14/2014 10:29:45 AM 13883 97290 21137

2/14/2014 10:29:46 AM 14541 97290 21137

2/14/2014 10:29:47 AM 13985 97290 21137

2/14/2014 10:29:48 AM 14506 97290 21137

2/14/2014 10:29:49 AM 14156 97290 21137

2/14/2014 10:29:50 AM 15269 97290 21137

2/14/2014 10:29:51 AM 14317 97290 21137

2/14/2014 10:29:52 AM 15069 97290 21137

2/14/2014 10:29:53 AM 14357 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:29:54 AM 13909 97290 21137

2/14/2014 10:29:55 AM 14367 97290 21137

2/14/2014 10:29:56 AM 14572 97290 21137

2/14/2014 10:29:57 AM 13333 97290 21137

2/14/2014 10:29:58 AM 12633 97290 21137

2/14/2014 10:29:59 AM 13358 97290 21137

2/14/2014 10:30:00 AM 13359 97290 21137

2/14/2014 10:30:01 AM 15550 97290 21137

2/14/2014 10:30:02 AM 14417 97290 21137

2/14/2014 10:30:03 AM 15394 97290 21137

2/14/2014 10:30:04 AM 14678 97290 21137

2/14/2014 10:30:05 AM 13989 97290 21137

2/14/2014 10:30:06 AM 15047 97290 21137

2/14/2014 10:30:07 AM 16421 97290 21137

2/14/2014 10:30:08 AM 15715 97290 21137

2/14/2014 10:30:09 AM 15149 97290 21137

2/14/2014 10:30:10 AM 14107 97290 21137

2/14/2014 10:30:11 AM 14116 97290 21137

2/14/2014 10:30:12 AM 15709 97290 21137

2/14/2014 10:30:13 AM 13827 97290 21137

2/14/2014 10:30:14 AM 14227 97290 21137

2/14/2014 10:30:15 AM 14566 97290 21137

2/14/2014 10:30:16 AM 13931 97290 21137

2/14/2014 10:30:17 AM 13713 97290 21137

2/14/2014 10:30:18 AM 14138 97290 21137

2/14/2014 10:30:19 AM 14544 97290 21137

2/14/2014 10:30:20 AM 13746 97290 21137

2/14/2014 10:30:21 AM 13276 97290 21137

2/14/2014 10:30:22 AM 12829 97290 21137

2/14/2014 10:30:23 AM 14547 97290 21137

2/14/2014 10:30:24 AM 13267 97290 21137

2/14/2014 10:30:25 AM 13696 97290 21137

2/14/2014 10:30:26 AM 13924 97290 21137

2/14/2014 10:30:27 AM 13651 97290 21137

2/14/2014 10:30:28 AM 15082 97290 21137

2/14/2014 10:30:29 AM 14240 97290 21137

2/14/2014 10:30:30 AM 13130 97290 21137

2/14/2014 10:30:31 AM 12942 97290 21137

2/14/2014 10:30:32 AM 15505 97290 21137

2/14/2014 10:30:33 AM 15546 97290 21137

2/14/2014 10:30:34 AM 13246 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/14/2014 10:30:35 AM 14411 97290 21137

2/14/2014 10:30:36 AM 13413 97290 21137

2/14/2014 10:30:37 AM 13763 97290 21137

2/14/2014 10:30:38 AM 13520 97290 21137

2/14/2014 10:30:39 AM 14690 97290 21137

2/14/2014 10:30:41 AM 15702 97290 21137

2/14/2014 10:30:41 AM 13435 97290 21137

2/14/2014 10:30:42 AM 12959 97290 21137

2/14/2014 10:30:43 AM 14399 97290 21137

2/14/2014 10:30:44 AM 14070 97290 21137

2/14/2014 10:30:45 AM 14377 97290 21137

2/14/2014 10:30:46 AM 15234 97290 21137

2/14/2014 10:30:47 AM 14428 97290 21137

2/14/2014 10:30:48 AM 12187 97290 21137

2/14/2014 10:30:49 AM 15046 97290 21137

2/14/2014 10:30:50 AM 13571 97290 21137

2/14/2014 10:30:51 AM 13443 97290 21137

2/14/2014 10:30:52 AM 13410 97290 21137

2/17/2014 12:56:28 PM 15210 97290 21137

2/17/2014 12:56:29 PM 16522 97290 21137

2/17/2014 12:56:30 PM 13640 97290 21137

2/17/2014 12:56:31 PM 13910 97290 21137

2/17/2014 12:56:32 PM 17427 97290 21137

2/17/2014 12:56:33 PM 14167 97290 21137

2/17/2014 12:56:34 PM 14041 97290 21137

2/17/2014 12:56:35 PM 15390 97290 21137

2/17/2014 12:56:36 PM 15427 97290 21137

2/17/2014 12:56:37 PM 14537 97290 21137

2/17/2014 12:56:38 PM 14644 97290 21137

2/17/2014 12:56:39 PM 13771 97290 21137

2/17/2014 12:56:40 PM 13972 97290 21137

2/17/2014 12:56:42 PM 15043 97290 21137

2/17/2014 12:56:42 PM 14921 97290 21137

2/17/2014 12:56:43 PM 14620 97290 21137

2/17/2014 12:56:44 PM 14995 97290 21137

2/17/2014 12:56:46 PM 15448 97290 21137

2/17/2014 12:56:46 PM 14422 97290 21137

2/17/2014 12:56:48 PM 15605 97290 21137

2/17/2014 12:56:48 PM 13141 97290 21137

2/17/2014 12:56:50 PM 13395 97290 21137

2/17/2014 12:56:51 PM 13428 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 12:56:52 PM 14932 97290 21137

2/17/2014 12:56:52 PM 14007 97290 21137

2/17/2014 12:56:54 PM 15673 97290 21137

2/17/2014 12:56:54 PM 14358 97290 21137

2/17/2014 12:56:56 PM 14569 97290 21137

2/17/2014 12:56:56 PM 14484 97290 21137

2/17/2014 12:56:58 PM 15220 97290 21137

2/17/2014 12:56:58 PM 12895 97290 21137

2/17/2014 12:56:59 PM 13933 97290 21137

2/17/2014 12:57:00 PM 14373 97290 21137

2/17/2014 12:57:01 PM 13403 97290 21137

2/17/2014 12:57:02 PM 13670 97290 21137

2/17/2014 12:57:04 PM 13514 97290 21137

2/17/2014 12:57:04 PM 13257 97290 21137

2/17/2014 12:57:06 PM 14974 97290 21137

2/17/2014 12:57:06 PM 13938 97290 21137

2/17/2014 12:57:07 PM 15443 97290 21137

2/17/2014 12:57:08 PM 14181 97290 21137

2/17/2014 12:57:10 PM 13235 97290 21137

2/17/2014 12:57:11 PM 14288 97290 21137

2/17/2014 12:57:12 PM 14340 97290 21137

2/17/2014 12:57:12 PM 14042 97290 21137

2/17/2014 12:57:14 PM 15656 97290 21137

2/17/2014 12:57:14 PM 15345 97290 21137

2/17/2014 12:57:15 PM 15194 97290 21137

2/17/2014 12:57:16 PM 16158 97290 21137

2/17/2014 12:57:17 PM 15529 97290 21137

2/17/2014 12:57:18 PM 14832 97290 21137

2/17/2014 12:57:19 PM 14478 97290 21137

2/17/2014 12:57:20 PM 14239 97290 21137

2/17/2014 12:57:22 PM 15597 97290 21137

2/17/2014 12:57:22 PM 13189 97290 21137

2/17/2014 12:57:23 PM 14399 97290 21137

2/17/2014 12:57:24 PM 15270 97290 21137

2/17/2014 12:57:25 PM 15247 97290 21137

2/17/2014 12:57:26 PM 15511 97290 21137

2/17/2014 12:57:27 PM 12697 97290 21137

2/17/2014 12:57:28 PM 13974 97290 21137

2/17/2014 12:57:29 PM 13663 97290 21137

2/17/2014 12:57:30 PM 14276 97290 21137

2/17/2014 12:57:31 PM 14039 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 12:57:32 PM 14759 97290 21137

2/17/2014 12:57:33 PM 15420 97290 21137

2/17/2014 12:57:34 PM 14145 97290 21137

2/17/2014 12:57:35 PM 14156 97290 21137

2/17/2014 12:57:36 PM 13409 97290 21137

2/17/2014 12:57:37 PM 13762 97290 21137

2/17/2014 12:57:39 PM 14270 97290 21137

2/17/2014 12:57:39 PM 14157 97290 21137

2/17/2014 12:57:40 PM 14009 97290 21137

2/17/2014 12:57:42 PM 14158 97290 21137

2/17/2014 12:57:42 PM 14032 97290 21137

2/17/2014 12:57:44 PM 14902 97290 21137

2/17/2014 12:57:44 PM 14249 97290 21137

2/17/2014 12:57:46 PM 14101 97290 21137

2/17/2014 12:57:46 PM 12965 97290 21137

2/17/2014 12:57:48 PM 13395 97290 21137

2/17/2014 12:57:48 PM 12258 97290 21137

2/17/2014 12:57:50 PM 13204 97290 21137

2/17/2014 12:57:50 PM 13141 97290 21137

2/17/2014 12:57:52 PM 13755 97290 21137

2/17/2014 12:57:52 PM 13668 97290 21137

2/17/2014 12:57:54 PM 14637 97290 21137

2/17/2014 12:57:55 PM 16349 97290 21137

2/17/2014 12:57:56 PM 14677 97290 21137

2/17/2014 12:57:57 PM 15459 97290 21137

2/17/2014 12:57:58 PM 15456 97290 21137

2/17/2014 12:57:58 PM 15264 97290 21137

2/17/2014 12:58:00 PM 14784 97290 21137

2/17/2014 12:58:01 PM 14676 97290 21137

2/17/2014 12:58:02 PM 14199 97290 21137

2/17/2014 12:58:02 PM 13959 97290 21137

2/17/2014 12:58:03 PM 15130 97290 21137

2/17/2014 12:58:05 PM 14852 97290 21137

2/17/2014 12:58:05 PM 14603 97290 21137

2/17/2014 12:58:06 PM 14870 97290 21137

2/17/2014 12:58:08 PM 13724 97290 21137

2/17/2014 12:58:08 PM 13497 97290 21137

2/17/2014 12:58:09 PM 11831 97290 21137

2/17/2014 12:58:10 PM 13955 97290 21137

2/17/2014 12:58:11 PM 13684 97290 21137

2/17/2014 12:58:12 PM 13831 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 12:58:13 PM 14797 97290 21137

2/17/2014 12:58:14 PM 13899 97290 21137

2/17/2014 12:58:15 PM 14845 97290 21137

2/17/2014 12:58:16 PM 14301 97290 21137

2/17/2014 12:58:17 PM 13775 97290 21137

2/17/2014 12:58:18 PM 14123 97290 21137

2/17/2014 12:58:19 PM 13701 97290 21137

2/17/2014 12:58:20 PM 13775 97290 21137

2/17/2014 12:58:22 PM 13663 97290 21137

2/17/2014 12:58:22 PM 12653 97290 21137

2/17/2014 12:58:24 PM 14576 97290 21137

2/17/2014 12:58:24 PM 13244 97290 21137

2/17/2014 12:58:26 PM 13997 97290 21137

2/17/2014 12:58:26 PM 13631 97290 21137

2/17/2014 12:58:28 PM 14089 97290 21137

2/17/2014 12:58:28 PM 12942 97290 21137

2/17/2014 12:58:29 PM 12805 97290 21137

2/17/2014 12:58:30 PM 14931 97290 21137

2/17/2014 12:58:31 PM 17562 97290 21137

2/17/2014 12:58:32 PM 15550 97290 21137

2/17/2014 12:58:33 PM 16367 97290 21137

2/17/2014 12:58:34 PM 15671 97290 21137

2/17/2014 12:58:36 PM 16002 97290 21137

2/17/2014 12:58:36 PM 15648 97290 21137

2/17/2014 12:58:38 PM 15940 97290 21137

2/17/2014 12:58:38 PM 15235 97290 21137

2/17/2014 12:58:40 PM 14218 97290 21137

2/17/2014 12:58:41 PM 15753 97290 21137

2/17/2014 12:58:41 PM 15254 97290 21137

2/17/2014 12:58:42 PM 14978 97290 21137

2/17/2014 12:58:43 PM 14814 97290 21137

2/17/2014 12:58:44 PM 13903 97290 21137

2/17/2014 12:58:45 PM 14486 97290 21137

2/17/2014 12:58:46 PM 14331 97290 21137

2/17/2014 12:58:47 PM 14022 97290 21137

2/17/2014 12:58:48 PM 15205 97290 21137

2/17/2014 12:58:49 PM 14601 97290 21137

2/17/2014 12:58:50 PM 14690 97290 21137

2/17/2014 12:58:51 PM 14112 97290 21137

2/17/2014 12:58:52 PM 13308 97290 21137

2/17/2014 12:58:54 PM 14931 97290 21137

Page 49 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 12:58:54 PM 14727 97290 21137

2/17/2014 12:58:56 PM 15888 97290 21137

2/17/2014 12:58:56 PM 15073 97290 21137

2/17/2014 12:58:58 PM 13842 97290 21137

2/17/2014 12:58:58 PM 13360 97290 21137

2/17/2014 12:58:59 PM 13570 97290 21137

2/17/2014 12:59:00 PM 13532 97290 21137

2/17/2014 12:59:02 PM 14393 97290 21137

2/17/2014 12:59:02 PM 14248 97290 21137

2/17/2014 12:59:03 PM 16462 97290 21137

2/17/2014 12:59:04 PM 15305 97290 21137

2/17/2014 12:59:05 PM 14146 97290 21137

2/17/2014 12:59:06 PM 14726 97290 21137

2/17/2014 12:59:07 PM 13881 97290 21137

2/17/2014 12:59:08 PM 15020 97290 21137

2/17/2014 12:59:10 PM 13456 97290 21137

2/17/2014 12:59:10 PM 13145 97290 21137

2/17/2014 12:59:11 PM 13054 97290 21137

2/17/2014 12:59:12 PM 13703 97290 21137

2/17/2014 12:59:14 PM 15856 97290 21137

2/17/2014 12:59:14 PM 14346 97290 21137

2/17/2014 12:59:15 PM 14704 97290 21137

2/17/2014 12:59:16 PM 15106 97290 21137

2/17/2014 12:59:18 PM 15716 97290 21137

2/17/2014 12:59:18 PM 14489 97290 21137

2/17/2014 12:59:19 PM 14512 97290 21137

2/17/2014 12:59:20 PM 12718 97290 21137

2/17/2014 12:59:22 PM 13679 97290 21137

2/17/2014 12:59:22 PM 13620 97290 21137

2/17/2014 12:59:23 PM 13845 97290 21137

2/17/2014 12:59:24 PM 13511 97290 21137

2/17/2014 12:59:25 PM 13067 97290 21137

2/17/2014 12:59:26 PM 13916 97290 21137

2/17/2014 12:59:27 PM 14069 97290 21137

2/17/2014 12:59:28 PM 14167 97290 21137

2/17/2014 12:59:29 PM 12901 97290 21137

2/17/2014 12:59:30 PM 13095 97290 21137

2/17/2014 12:59:31 PM 14433 97290 21137

2/17/2014 12:59:32 PM 14018 97290 21137

2/17/2014 12:59:33 PM 13944 97290 21137

2/17/2014 12:59:34 PM 13476 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 12:59:35 PM 15969 97290 21137

2/17/2014 12:59:36 PM 14222 97290 21137

2/17/2014 12:59:37 PM 12705 97290 21137

2/17/2014 12:59:38 PM 14186 97290 21137

2/17/2014 12:59:39 PM 14556 97290 21137

2/17/2014 12:59:40 PM 15399 97290 21137

2/17/2014 12:59:41 PM 15009 97290 21137

2/17/2014 12:59:42 PM 14522 97290 21137

2/17/2014 12:59:43 PM 14730 97290 21137

2/17/2014 12:59:44 PM 14572 97290 21137

2/17/2014 12:59:46 PM 14953 97290 21137

2/17/2014 12:59:47 PM 15708 97290 21137

2/17/2014 12:59:48 PM 16724 97290 21137

2/17/2014 12:59:48 PM 14817 97290 21137

2/17/2014 12:59:50 PM 15341 97290 21137

2/17/2014 12:59:51 PM 17095 97290 21137

2/17/2014 12:59:52 PM 15853 97290 21137

2/17/2014 12:59:52 PM 14673 97290 21137

2/17/2014 12:59:53 PM 14258 97290 21137

2/17/2014 12:59:54 PM 15649 97290 21137

2/17/2014 12:59:55 PM 14121 97290 21137

2/17/2014 12:59:56 PM 14870 97290 21137

2/17/2014 12:59:57 PM 14817 97290 21137

2/17/2014 12:59:58 PM 14924 97290 21137

2/17/2014 1:00:00 PM 14777 97290 21137

2/17/2014 1:00:00 PM 14351 97290 21137

2/17/2014 1:00:01 PM 13984 97290 21137

2/17/2014 1:00:02 PM 13216 97290 21137

2/17/2014 1:00:03 PM 15364 97290 21137

2/17/2014 1:00:04 PM 14851 97290 21137

2/17/2014 1:00:05 PM 13522 97290 21137

2/17/2014 1:00:06 PM 14240 97290 21137

2/17/2014 1:00:07 PM 13850 97290 21137

2/17/2014 1:00:08 PM 14862 97290 21137

2/17/2014 1:00:09 PM 14605 97290 21137

2/17/2014 1:00:10 PM 13281 97290 21137

2/17/2014 1:00:11 PM 12650 97290 21137

2/17/2014 1:00:12 PM 14082 97290 21137

2/17/2014 1:00:13 PM 15040 97290 21137

2/17/2014 1:00:14 PM 14830 97290 21137

2/17/2014 1:00:16 PM 15221 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:00:16 PM 13847 97290 21137

2/17/2014 1:00:17 PM 15895 97290 21137

2/17/2014 1:00:18 PM 15344 97290 21137

2/17/2014 1:00:19 PM 13826 97290 21137

2/17/2014 1:00:20 PM 15096 97290 21137

2/17/2014 1:00:21 PM 14004 97290 21137

2/17/2014 1:00:22 PM 13191 97290 21137

2/17/2014 1:00:24 PM 15172 97290 21137

2/17/2014 1:00:24 PM 13647 97290 21137

2/17/2014 1:00:25 PM 15763 97290 21137

2/17/2014 1:00:26 PM 14470 97290 21137

2/17/2014 1:00:28 PM 14777 97290 21137

2/17/2014 1:00:28 PM 14134 97290 21137

2/17/2014 1:00:30 PM 14033 97290 21137

2/17/2014 1:00:30 PM 13648 97290 21137

2/17/2014 1:00:31 PM 15622 97290 21137

2/17/2014 1:00:32 PM 14375 97290 21137

2/17/2014 1:00:33 PM 14003 97290 21137

2/17/2014 1:00:34 PM 12711 97290 21137

2/17/2014 1:00:35 PM 12537 97290 21137

2/17/2014 1:00:36 PM 12884 97290 21137

2/17/2014 1:00:37 PM 15641 97290 21137

2/17/2014 1:00:38 PM 14260 97290 21137

2/17/2014 1:00:40 PM 14995 97290 21137

2/17/2014 1:00:40 PM 14608 97290 21137

2/17/2014 1:00:41 PM 13882 97290 21137

2/17/2014 1:00:42 PM 14570 97290 21137

2/17/2014 1:00:43 PM 13512 97290 21137

2/17/2014 1:00:44 PM 13038 97290 21137

2/17/2014 1:00:45 PM 14359 97290 21137

2/17/2014 1:00:46 PM 15139 97290 21137

2/17/2014 1:00:47 PM 14825 97290 21137

2/17/2014 1:00:48 PM 14386 97290 21137

2/17/2014 1:00:49 PM 13586 97290 21137

2/17/2014 1:00:50 PM 12366 97290 21137

2/17/2014 1:00:52 PM 14647 97290 21137

2/17/2014 1:00:52 PM 13831 97290 21137

2/17/2014 1:00:53 PM 13862 97290 21137

2/17/2014 1:00:54 PM 14175 97290 21137

2/17/2014 1:00:55 PM 15303 97290 21137

2/17/2014 1:00:56 PM 15586 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:00:57 PM 13586 97290 21137

2/17/2014 1:00:58 PM 15216 97290 21137

2/17/2014 1:00:59 PM 15444 97290 21137

2/17/2014 1:01:00 PM 15111 97290 21137

2/17/2014 1:01:02 PM 14444 97290 21137

2/17/2014 1:01:02 PM 13737 97290 21137

2/17/2014 1:01:04 PM 13751 97290 21137

2/17/2014 1:01:04 PM 13637 97290 21137

2/17/2014 1:01:06 PM 15627 97290 21137

2/17/2014 1:01:06 PM 14029 97290 21137

2/17/2014 1:01:07 PM 14437 97290 21137

2/17/2014 1:01:08 PM 15219 97290 21137

2/17/2014 1:01:09 PM 14874 97290 21137

2/17/2014 1:01:10 PM 15418 97290 21137

2/17/2014 1:01:11 PM 15074 97290 21137

2/17/2014 1:01:12 PM 16248 97290 21137

2/17/2014 1:01:13 PM 15252 97290 21137

2/17/2014 1:01:14 PM 16143 97290 21137

2/17/2014 1:01:16 PM 15727 97290 21137

2/17/2014 1:01:16 PM 15255 97290 21137

2/17/2014 1:01:17 PM 15616 97290 21137

2/17/2014 1:01:18 PM 14644 97290 21137

2/17/2014 1:01:19 PM 17071 97290 21137

2/17/2014 1:01:20 PM 15217 97290 21137

2/17/2014 1:01:21 PM 14004 97290 21137

2/17/2014 1:01:22 PM 14691 97290 21137

2/17/2014 1:01:23 PM 14292 97290 21137

2/17/2014 1:01:24 PM 13443 97290 21137

2/17/2014 1:01:25 PM 15000 97290 21137

2/17/2014 1:01:26 PM 13770 97290 21137

2/17/2014 1:01:28 PM 13552 97290 21137

2/17/2014 1:01:28 PM 12898 97290 21137

2/17/2014 1:01:30 PM 15236 97290 21137

2/17/2014 1:01:30 PM 14144 97290 21137

2/17/2014 1:01:31 PM 14399 97290 21137

2/17/2014 1:01:32 PM 13859 97290 21137

2/17/2014 1:01:34 PM 13815 97290 21137

2/17/2014 1:01:34 PM 13563 97290 21137

2/17/2014 1:01:36 PM 15000 97290 21137

2/17/2014 1:01:36 PM 13260 97290 21137

2/17/2014 1:01:38 PM 14145 97290 21137

Page 53 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:01:38 PM 13976 97290 21137

2/17/2014 1:01:40 PM 15318 97290 21137

2/17/2014 1:01:40 PM 13754 97290 21137

2/17/2014 1:01:41 PM 14059 97290 21137

2/17/2014 1:01:42 PM 14374 97290 21137

2/17/2014 1:01:43 PM 14693 97290 21137

2/17/2014 1:01:44 PM 13466 97290 21137

2/17/2014 1:01:46 PM 12843 97290 21137

2/17/2014 1:01:46 PM 12690 97290 21137

2/17/2014 1:01:47 PM 14212 97290 21137

2/17/2014 1:01:48 PM 13423 97290 21137

2/17/2014 1:01:49 PM 13676 97290 21137

2/17/2014 1:01:50 PM 13679 97290 21137

2/17/2014 1:01:51 PM 13949 97290 21137

2/17/2014 1:01:52 PM 13747 97290 21137

2/17/2014 1:01:53 PM 15736 97290 21137

2/17/2014 1:01:54 PM 15064 97290 21137

2/17/2014 1:01:56 PM 15229 97290 21137

2/17/2014 1:01:56 PM 13876 97290 21137

2/17/2014 1:01:57 PM 16227 97290 21137

2/17/2014 1:01:58 PM 14587 97290 21137

2/17/2014 1:02:00 PM 13576 97290 21137

2/17/2014 1:02:01 PM 13744 97290 21137

2/17/2014 1:02:02 PM 13396 97290 21137

2/17/2014 1:02:02 PM 12949 97290 21137

2/17/2014 1:02:04 PM 13347 97290 21137

2/17/2014 1:02:05 PM 13957 97290 21137

2/17/2014 1:02:06 PM 14859 97290 21137

2/17/2014 1:02:06 PM 12834 97290 21137

2/17/2014 1:02:08 PM 14984 97290 21137

2/17/2014 1:02:08 PM 13378 97290 21137

2/17/2014 1:02:09 PM 15656 97290 21137

2/17/2014 1:02:11 PM 16544 97290 21137

2/17/2014 1:02:11 PM 15236 97290 21137

2/17/2014 1:02:12 PM 14249 97290 21137

2/17/2014 1:02:14 PM 14512 97290 21137

2/17/2014 1:02:14 PM 14338 97290 21137

2/17/2014 1:02:15 PM 12914 97290 21137

2/17/2014 1:02:16 PM 14718 97290 21137

2/17/2014 1:02:18 PM 13909 97290 21137

2/17/2014 1:02:19 PM 14902 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:02:19 PM 14127 97290 21137

2/17/2014 1:02:20 PM 14045 97290 21137

2/17/2014 1:02:21 PM 14251 97290 21137

2/17/2014 1:02:22 PM 15712 97290 21137

2/17/2014 1:02:24 PM 16169 97290 21137

2/17/2014 1:02:24 PM 15718 97290 21137

2/17/2014 1:02:26 PM 14812 97290 21137

2/17/2014 1:02:27 PM 16573 97290 21137

2/17/2014 1:02:28 PM 17733 97290 21137

2/17/2014 1:02:28 PM 17213 97290 21137

2/17/2014 1:02:29 PM 17563 97290 21137

2/17/2014 1:02:30 PM 17051 97290 21137

2/17/2014 1:02:31 PM 17822 97290 21137

2/17/2014 1:02:32 PM 17535 97290 21137

2/17/2014 1:02:33 PM 16713 97290 21137

2/17/2014 1:02:34 PM 17108 97290 21137

2/17/2014 1:02:36 PM 16654 97290 21137

2/17/2014 1:02:36 PM 15497 97290 21137

2/17/2014 1:02:38 PM 16523 97290 21137

2/17/2014 1:02:38 PM 15561 97290 21137

2/17/2014 1:02:40 PM 13640 97290 21137

2/17/2014 1:02:41 PM 15260 97290 21137

2/17/2014 1:02:42 PM 15065 97290 21137

2/17/2014 1:02:43 PM 14356 97290 21137

2/17/2014 1:02:44 PM 15177 97290 21137

2/17/2014 1:02:44 PM 13909 97290 21137

2/17/2014 1:02:45 PM 13394 97290 21137

2/17/2014 1:02:46 PM 13368 97290 21137

2/17/2014 1:02:48 PM 14935 97290 21137

2/17/2014 1:02:48 PM 13782 97290 21137

2/17/2014 1:02:50 PM 14294 97290 21137

2/17/2014 1:02:50 PM 14223 97290 21137

2/17/2014 1:02:52 PM 15356 97290 21137

2/17/2014 1:02:52 PM 13665 97290 21137

2/17/2014 1:02:54 PM 14759 97290 21137

2/17/2014 1:02:54 PM 13590 97290 21137

2/17/2014 1:02:56 PM 12999 97290 21137

2/17/2014 1:02:56 PM 12637 97290 21137

2/17/2014 1:02:58 PM 14380 97290 21137

2/17/2014 1:02:58 PM 14319 97290 21137

2/17/2014 1:03:00 PM 14113 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:03:00 PM 14095 97290 21137

2/17/2014 1:03:01 PM 14028 97290 21137

2/17/2014 1:03:03 PM 13497 97290 21137

2/17/2014 1:03:04 PM 13653 97290 21137

2/17/2014 1:03:04 PM 13334 97290 21137

2/17/2014 1:03:05 PM 12833 97290 21137

2/17/2014 1:03:06 PM 13288 97290 21137

2/17/2014 1:03:07 PM 13792 97290 21137

2/17/2014 1:03:08 PM 14968 97290 21137

2/17/2014 1:03:09 PM 14422 97290 21137

2/17/2014 1:03:10 PM 15365 97290 21137

2/17/2014 1:03:11 PM 14341 97290 21137

2/17/2014 1:03:12 PM 14835 97290 21137

2/17/2014 1:03:14 PM 14502 97290 21137

2/17/2014 1:03:14 PM 14208 97290 21137

2/17/2014 1:03:16 PM 13941 97290 21137

2/17/2014 1:03:16 PM 13765 97290 21137

2/17/2014 1:03:18 PM 14555 97290 21137

2/17/2014 1:03:18 PM 14138 97290 21137

2/17/2014 1:03:19 PM 14484 97290 21137

2/17/2014 1:03:21 PM 14781 97290 21137

2/17/2014 1:03:22 PM 15301 97290 21137

2/17/2014 1:03:22 PM 13805 97290 21137

2/17/2014 1:03:23 PM 14835 97290 21137

2/17/2014 1:03:24 PM 14088 97290 21137

2/17/2014 1:03:26 PM 14380 97290 21137

2/17/2014 1:03:26 PM 13722 97290 21137

2/17/2014 1:03:28 PM 14935 97290 21137

2/17/2014 1:03:29 PM 14413 97290 21137

2/17/2014 1:03:30 PM 14313 97290 21137

2/17/2014 1:03:30 PM 14228 97290 21137

2/17/2014 1:03:31 PM 13517 97290 21137

2/17/2014 1:03:32 PM 14089 97290 21137

2/17/2014 1:03:33 PM 13332 97290 21137

2/17/2014 1:03:34 PM 13386 97290 21137

2/17/2014 1:03:35 PM 13403 97290 21137

2/17/2014 1:03:36 PM 13670 97290 21137

2/17/2014 1:03:37 PM 16407 97290 21137

2/17/2014 1:03:38 PM 15442 97290 21137

2/17/2014 1:03:39 PM 14540 97290 21137

2/17/2014 1:03:40 PM 14255 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:03:42 PM 14213 97290 21137

2/17/2014 1:03:42 PM 14203 97290 21137

2/17/2014 1:03:44 PM 13781 97290 21137

2/17/2014 1:03:45 PM 13945 97290 21137

2/17/2014 1:03:46 PM 16846 97290 21137

2/17/2014 1:03:46 PM 15546 97290 21137

2/17/2014 1:03:47 PM 14801 97290 21137

2/17/2014 1:03:48 PM 15190 97290 21137

2/17/2014 1:03:49 PM 15017 97290 21137

2/17/2014 1:03:50 PM 17764 97290 21137

2/17/2014 1:03:52 PM 16741 97290 21137

2/17/2014 1:03:52 PM 15735 97290 21137

2/17/2014 1:03:53 PM 14373 97290 21137

2/17/2014 1:03:54 PM 14453 97290 21137

2/17/2014 1:03:55 PM 14473 97290 21137

2/17/2014 1:03:56 PM 14478 97290 21137

2/17/2014 1:03:57 PM 12889 97290 21137

2/17/2014 1:03:58 PM 15642 97290 21137

2/17/2014 1:03:59 PM 13630 97290 21137

2/17/2014 1:04:00 PM 14897 97290 21137

2/17/2014 1:04:02 PM 15664 97290 21137

2/17/2014 1:04:02 PM 14746 97290 21137

2/17/2014 1:04:04 PM 14516 97290 21137

2/17/2014 1:04:04 PM 13439 97290 21137

2/17/2014 1:04:06 PM 13177 97290 21137

2/17/2014 1:04:06 PM 12630 97290 21137

2/17/2014 1:04:07 PM 12984 97290 21137

2/17/2014 1:04:08 PM 12846 97290 21137

2/17/2014 1:04:10 PM 15060 97290 21137

2/17/2014 1:04:10 PM 14761 97290 21137

2/17/2014 1:04:12 PM 15738 97290 21137

2/17/2014 1:04:12 PM 13755 97290 21137

2/17/2014 1:04:13 PM 13444 97290 21137

2/17/2014 1:04:14 PM 13411 97290 21137

2/17/2014 1:04:15 PM 13462 97290 21137

2/17/2014 1:04:16 PM 14855 97290 21137

2/17/2014 1:04:17 PM 14574 97290 21137

2/17/2014 1:04:18 PM 14713 97290 21137

2/17/2014 1:04:20 PM 14808 97290 21137

2/17/2014 1:04:20 PM 14022 97290 21137

2/17/2014 1:04:22 PM 15029 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:04:22 PM 14155 97290 21137

2/17/2014 1:04:24 PM 15097 97290 21137

2/17/2014 1:04:24 PM 13854 97290 21137

2/17/2014 1:04:25 PM 13333 97290 21137

2/17/2014 1:04:26 PM 15183 97290 21137

2/17/2014 1:04:28 PM 15611 97290 21137

2/17/2014 1:04:28 PM 14685 97290 21137

2/17/2014 1:04:30 PM 14438 97290 21137

2/17/2014 1:04:30 PM 13833 97290 21137

2/17/2014 1:04:32 PM 14139 97290 21137

2/17/2014 1:04:32 PM 13705 97290 21137

2/17/2014 1:04:34 PM 14616 97290 21137

2/17/2014 1:04:35 PM 13014 97290 21137

2/17/2014 1:04:36 PM 14593 97290 21137

2/17/2014 1:04:36 PM 13788 97290 21137

2/17/2014 1:04:38 PM 13844 97290 21137

2/17/2014 1:04:38 PM 13617 97290 21137

2/17/2014 1:04:39 PM 14111 97290 21137

2/17/2014 1:04:40 PM 14267 97290 21137

2/17/2014 1:04:41 PM 13646 97290 21137

2/17/2014 1:04:42 PM 13401 97290 21137

2/17/2014 1:04:43 PM 14510 97290 21137

2/17/2014 1:04:44 PM 13137 97290 21137

2/17/2014 1:04:45 PM 13904 97290 21137

2/17/2014 1:04:46 PM 14636 97290 21137

2/17/2014 1:04:47 PM 13649 97290 21137

2/17/2014 1:04:48 PM 13822 97290 21137

2/17/2014 1:04:50 PM 14795 97290 21137

2/17/2014 1:04:50 PM 14258 97290 21137

2/17/2014 1:04:52 PM 12714 97290 21137

2/17/2014 1:04:53 PM 13348 97290 21137

2/17/2014 1:04:54 PM 14557 97290 21137

2/17/2014 1:04:54 PM 14289 97290 21137

2/17/2014 1:04:56 PM 14822 97290 21137

2/17/2014 1:04:57 PM 15315 97290 21137

2/17/2014 1:04:58 PM 15019 97290 21137

2/17/2014 1:04:58 PM 13518 97290 21137

2/17/2014 1:05:00 PM 16388 97290 21137

2/17/2014 1:05:00 PM 15635 97290 21137

2/17/2014 1:05:02 PM 19016 97290 21137

2/17/2014 1:05:02 PM 18587 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:05:04 PM 20024 97290 21137

2/17/2014 1:05:05 PM 17696 97290 21137

2/17/2014 1:05:05 PM 16664 97290 21137

2/17/2014 1:05:06 PM 17156 97290 21137

2/17/2014 1:05:08 PM 16979 97290 21137

2/17/2014 1:05:08 PM 16679 97290 21137

2/17/2014 1:05:09 PM 15195 97290 21137

2/17/2014 1:05:11 PM 14037 97290 21137

2/17/2014 1:05:11 PM 13308 97290 21137

2/17/2014 1:05:12 PM 14789 97290 21137

2/17/2014 1:05:14 PM 13957 97290 21137

2/17/2014 1:05:14 PM 13809 97290 21137

2/17/2014 1:05:16 PM 13635 97290 21137

2/17/2014 1:05:16 PM 13622 97290 21137

2/17/2014 1:05:18 PM 13557 97290 21137

2/17/2014 1:05:18 PM 13548 97290 21137

2/17/2014 1:05:20 PM 14010 97290 21137

2/17/2014 1:05:20 PM 13799 97290 21137

2/17/2014 1:05:21 PM 15052 97290 21137

2/17/2014 1:05:22 PM 14593 97290 21137

2/17/2014 1:05:23 PM 13638 97290 21137

2/17/2014 1:05:24 PM 14569 97290 21137

2/17/2014 1:05:26 PM 13900 97290 21137

2/17/2014 1:05:26 PM 13722 97290 21137

2/17/2014 1:05:27 PM 15625 97290 21137

2/17/2014 1:05:28 PM 14886 97290 21137

2/17/2014 1:05:30 PM 15810 97290 21137

2/17/2014 1:05:30 PM 14641 97290 21137

2/17/2014 1:05:32 PM 13955 97290 21137

2/17/2014 1:05:32 PM 13702 97290 21137

2/17/2014 1:05:33 PM 15249 97290 21137

2/17/2014 1:05:34 PM 14972 97290 21137

2/17/2014 1:05:35 PM 14153 97290 21137

2/17/2014 1:05:36 PM 14788 97290 21137

2/17/2014 1:05:38 PM 14994 97290 21137

2/17/2014 1:05:38 PM 14977 97290 21137

2/17/2014 1:05:39 PM 15328 97290 21137

2/17/2014 1:05:40 PM 15712 97290 21137

2/17/2014 1:05:42 PM 16528 97290 21137

2/17/2014 1:05:42 PM 14512 97290 21137

2/17/2014 1:05:43 PM 14308 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:05:44 PM 13507 97290 21137

2/17/2014 1:05:46 PM 14734 97290 21137

2/17/2014 1:05:46 PM 14416 97290 21137

2/17/2014 1:05:48 PM 14573 97290 21137

2/17/2014 1:05:48 PM 14263 97290 21137

2/17/2014 1:05:50 PM 14436 97290 21137

2/17/2014 1:05:50 PM 13946 97290 21137

2/17/2014 1:05:51 PM 13809 97290 21137

2/17/2014 1:05:52 PM 13652 97290 21137

2/17/2014 1:05:54 PM 13853 97290 21137

2/17/2014 1:05:54 PM 13183 97290 21137

2/17/2014 1:05:56 PM 14126 97290 21137

2/17/2014 1:05:56 PM 12531 97290 21137

2/17/2014 1:05:58 PM 14800 97290 21137

2/17/2014 1:05:58 PM 13722 97290 21137

2/17/2014 1:06:00 PM 14920 97290 21137

2/17/2014 1:06:00 PM 14320 97290 21137

2/17/2014 1:06:02 PM 17380 97290 21137

2/17/2014 1:06:02 PM 15865 97290 21137

2/17/2014 1:06:04 PM 15834 97290 21137

2/17/2014 1:06:04 PM 14376 97290 21137

2/17/2014 1:06:06 PM 15358 97290 21137

2/17/2014 1:06:06 PM 14519 97290 21137

2/17/2014 1:06:08 PM 15180 97290 21137

2/17/2014 1:06:08 PM 14295 97290 21137

2/17/2014 1:06:09 PM 17133 97290 21137

2/17/2014 1:06:10 PM 16463 97290 21137

2/17/2014 1:06:11 PM 15965 97290 21137

2/17/2014 1:06:12 PM 15061 97290 21137

2/17/2014 1:06:14 PM 14715 97290 21137

2/17/2014 1:06:14 PM 13338 97290 21137

2/17/2014 1:06:16 PM 13984 97290 21137

2/17/2014 1:06:16 PM 13486 97290 21137

2/17/2014 1:06:18 PM 13991 97290 21137

2/17/2014 1:06:18 PM 13248 97290 21137

2/17/2014 1:06:19 PM 13602 97290 21137

2/17/2014 1:06:20 PM 13120 97290 21137

2/17/2014 1:06:22 PM 13555 97290 21137

2/17/2014 1:06:22 PM 12700 97290 21137

2/17/2014 1:06:24 PM 15059 97290 21137

2/17/2014 1:06:24 PM 12958 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:06:25 PM 15075 97290 21137

2/17/2014 1:06:26 PM 14478 97290 21137

2/17/2014 1:06:27 PM 13939 97290 21137

2/17/2014 1:06:29 PM 13144 97290 21137

2/17/2014 1:06:30 PM 15316 97290 21137

2/17/2014 1:06:30 PM 14539 97290 21137

2/17/2014 1:06:31 PM 14824 97290 21137

2/17/2014 1:06:32 PM 14026 97290 21137

2/17/2014 1:06:33 PM 13676 97290 21137

2/17/2014 1:06:35 PM 15749 97290 21137

2/17/2014 1:06:35 PM 15667 97290 21137

2/17/2014 1:06:36 PM 17536 97290 21137

2/17/2014 1:06:38 PM 18908 97290 21137

2/17/2014 1:06:38 PM 18514 97290 21137

2/17/2014 1:06:39 PM 17627 97290 21137

2/17/2014 1:06:40 PM 17786 97290 21137

2/17/2014 1:06:41 PM 19176 97290 21137

2/17/2014 1:06:42 PM 17514 97290 21137

2/17/2014 1:06:43 PM 16738 97290 21137

2/17/2014 1:06:44 PM 15074 97290 21137

2/17/2014 1:06:45 PM 15438 97290 21137

2/17/2014 1:06:46 PM 15169 97290 21137

2/17/2014 1:06:48 PM 14832 97290 21137

2/17/2014 1:06:48 PM 13668 97290 21137

2/17/2014 1:06:49 PM 15027 97290 21137

2/17/2014 1:06:50 PM 14856 97290 21137

2/17/2014 1:06:52 PM 15114 97290 21137

2/17/2014 1:06:52 PM 14158 97290 21137

2/17/2014 1:06:54 PM 13695 97290 21137

2/17/2014 1:06:54 PM 13619 97290 21137

2/17/2014 1:06:56 PM 13988 97290 21137

2/17/2014 1:06:56 PM 12273 97290 21137

2/17/2014 1:06:58 PM 14546 97290 21137

2/17/2014 1:06:58 PM 14267 97290 21137

2/17/2014 1:07:00 PM 15466 97290 21137

2/17/2014 1:07:00 PM 14826 97290 21137

2/17/2014 1:07:01 PM 13976 97290 21137

2/17/2014 1:07:02 PM 15194 97290 21137

2/17/2014 1:07:03 PM 14718 97290 21137

2/17/2014 1:07:04 PM 14359 97290 21137

2/17/2014 1:07:06 PM 13730 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:07:06 PM 13039 97290 21137

2/17/2014 1:07:08 PM 13662 97290 21137

2/17/2014 1:07:08 PM 13135 97290 21137

2/17/2014 1:07:10 PM 12873 97290 21137

2/17/2014 1:07:10 PM 12854 97290 21137

2/17/2014 1:07:12 PM 14169 97290 21137

2/17/2014 1:07:12 PM 13958 97290 21137

2/17/2014 1:07:14 PM 15120 97290 21137

2/17/2014 1:07:14 PM 14282 97290 21137

2/17/2014 1:07:16 PM 14760 97290 21137

2/17/2014 1:07:16 PM 13230 97290 21137

2/17/2014 1:07:18 PM 14619 97290 21137

2/17/2014 1:07:18 PM 13357 97290 21137

2/17/2014 1:07:19 PM 13735 97290 21137

2/17/2014 1:07:20 PM 14443 97290 21137

2/17/2014 1:07:22 PM 14957 97290 21137

2/17/2014 1:07:22 PM 13271 97290 21137

2/17/2014 1:07:24 PM 15364 97290 21137

2/17/2014 1:07:24 PM 14539 97290 21137

2/17/2014 1:07:26 PM 14881 97290 21137

2/17/2014 1:07:26 PM 13980 97290 21137

2/17/2014 1:07:28 PM 14238 97290 21137

2/17/2014 1:07:28 PM 13755 97290 21137

2/17/2014 1:07:29 PM 14929 97290 21137

2/17/2014 1:07:30 PM 14742 97290 21137

2/17/2014 1:07:32 PM 16439 97290 21137

2/17/2014 1:07:32 PM 14995 97290 21137

2/17/2014 1:07:34 PM 14759 97290 21137

2/17/2014 1:07:34 PM 13860 97290 21137

2/17/2014 1:07:36 PM 14145 97290 21137

2/17/2014 1:07:36 PM 13076 97290 21137

2/17/2014 1:07:38 PM 13559 97290 21137

2/17/2014 1:07:39 PM 13889 97290 21137

2/17/2014 1:07:40 PM 14368 97290 21137

2/17/2014 1:07:40 PM 13672 97290 21137

2/17/2014 1:07:42 PM 13640 97290 21137

2/17/2014 1:07:42 PM 13522 97290 21137

2/17/2014 1:07:44 PM 14555 97290 21137

2/17/2014 1:07:44 PM 14300 97290 21137

2/17/2014 1:07:46 PM 15339 97290 21137

2/17/2014 1:07:46 PM 14918 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:07:48 PM 15568 97290 21137

2/17/2014 1:07:48 PM 15235 97290 21137

2/17/2014 1:07:50 PM 15382 97290 21137

2/17/2014 1:07:50 PM 14015 97290 21137

2/17/2014 1:07:51 PM 15113 97290 21137

2/17/2014 1:07:53 PM 15208 97290 21137

2/17/2014 1:07:53 PM 15052 97290 21137

2/17/2014 1:07:54 PM 14353 97290 21137

2/17/2014 1:07:56 PM 13158 97290 21137

2/17/2014 1:07:56 PM 13039 97290 21137

2/17/2014 1:07:57 PM 14029 97290 21137

2/17/2014 1:07:58 PM 14127 97290 21137

2/17/2014 1:08:00 PM 15313 97290 21137

2/17/2014 1:08:00 PM 15052 97290 21137

2/17/2014 1:08:02 PM 15274 97290 21137

2/17/2014 1:08:02 PM 13458 97290 21137

2/17/2014 1:08:04 PM 17769 97290 21137

2/17/2014 1:08:04 PM 15278 97290 21137

2/17/2014 1:08:06 PM 17835 97290 21137

2/17/2014 1:08:06 PM 17462 97290 21137

2/17/2014 1:08:07 PM 17688 97290 21137

2/17/2014 1:08:08 PM 17892 97290 21137

2/17/2014 1:08:09 PM 15723 97290 21137

2/17/2014 1:08:10 PM 15210 97290 21137

2/17/2014 1:08:11 PM 15202 97290 21137

2/17/2014 1:08:12 PM 15620 97290 21137

2/17/2014 1:08:14 PM 16051 97290 21137

2/17/2014 1:08:14 PM 13805 97290 21137

2/17/2014 1:08:15 PM 14902 97290 21137

2/17/2014 1:08:16 PM 13985 97290 21137

2/17/2014 1:08:17 PM 13906 97290 21137

2/17/2014 1:08:18 PM 13436 97290 21137

2/17/2014 1:08:19 PM 13679 97290 21137

2/17/2014 1:08:20 PM 13980 97290 21137

2/17/2014 1:08:22 PM 14666 97290 21137

2/17/2014 1:08:22 PM 13905 97290 21137

2/17/2014 1:08:24 PM 14526 97290 21137

2/17/2014 1:08:24 PM 14341 97290 21137

2/17/2014 1:08:26 PM 15765 97290 21137

2/17/2014 1:08:26 PM 15641 97290 21137

2/17/2014 1:08:28 PM 14650 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:08:28 PM 14405 97290 21137

2/17/2014 1:08:30 PM 14190 97290 21137

2/17/2014 1:08:30 PM 13957 97290 21137

2/17/2014 1:08:32 PM 14649 97290 21137

2/17/2014 1:08:32 PM 13982 97290 21137

2/17/2014 1:08:33 PM 14565 97290 21137

2/17/2014 1:08:34 PM 13991 97290 21137

2/17/2014 1:08:36 PM 14337 97290 21137

2/17/2014 1:08:36 PM 14268 97290 21137

2/17/2014 1:08:38 PM 15704 97290 21137

2/17/2014 1:08:38 PM 14486 97290 21137

2/17/2014 1:08:40 PM 15021 97290 21137

2/17/2014 1:08:41 PM 14675 97290 21137

2/17/2014 1:08:42 PM 14768 97290 21137

2/17/2014 1:08:42 PM 14642 97290 21137

2/17/2014 1:08:44 PM 13972 97290 21137

2/17/2014 1:08:44 PM 13650 97290 21137

2/17/2014 1:08:46 PM 16533 97290 21137

2/17/2014 1:08:46 PM 15013 97290 21137

2/17/2014 1:08:47 PM 13823 97290 21137

2/17/2014 1:08:48 PM 13205 97290 21137

2/17/2014 1:08:50 PM 13531 97290 21137

2/17/2014 1:08:51 PM 13822 97290 21137

2/17/2014 1:08:52 PM 14094 97290 21137

2/17/2014 1:08:52 PM 13535 97290 21137

2/17/2014 1:08:54 PM 16393 97290 21137

2/17/2014 1:08:54 PM 14658 97290 21137

2/17/2014 1:08:56 PM 14794 97290 21137

2/17/2014 1:08:56 PM 14438 97290 21137

2/17/2014 1:08:57 PM 13749 97290 21137

2/17/2014 1:08:58 PM 13307 97290 21137

2/17/2014 1:08:59 PM 15416 97290 21137

2/17/2014 1:09:00 PM 14144 97290 21137

2/17/2014 1:09:01 PM 15626 97290 21137

2/17/2014 1:09:02 PM 15516 97290 21137

2/17/2014 1:09:03 PM 14409 97290 21137

2/17/2014 1:09:04 PM 14222 97290 21137

2/17/2014 1:09:06 PM 14355 97290 21137

2/17/2014 1:09:06 PM 13788 97290 21137

2/17/2014 1:09:08 PM 15404 97290 21137

2/17/2014 1:09:08 PM 15177 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:09:10 PM 14492 97290 21137

2/17/2014 1:09:10 PM 13571 97290 21137

2/17/2014 1:09:12 PM 15623 97290 21137

2/17/2014 1:09:12 PM 14315 97290 21137

2/17/2014 1:09:14 PM 13442 97290 21137

2/17/2014 1:09:14 PM 13209 97290 21137

2/17/2014 1:09:15 PM 12870 97290 21137

2/17/2014 1:09:16 PM 13237 97290 21137

2/17/2014 1:09:17 PM 14139 97290 21137

2/17/2014 1:09:18 PM 13705 97290 21137

2/17/2014 1:09:19 PM 15066 97290 21137

2/17/2014 1:09:20 PM 14716 97290 21137

2/17/2014 1:09:21 PM 14179 97290 21137

2/17/2014 1:09:22 PM 13804 97290 21137

2/17/2014 1:09:23 PM 14281 97290 21137

2/17/2014 1:09:24 PM 14970 97290 21137

2/17/2014 1:09:26 PM 15562 97290 21137

2/17/2014 1:09:26 PM 14990 97290 21137

2/17/2014 1:09:27 PM 13677 97290 21137

2/17/2014 1:09:28 PM 14099 97290 21137

2/17/2014 1:09:30 PM 15165 97290 21137

2/17/2014 1:09:30 PM 13091 97290 21137

2/17/2014 1:09:32 PM 14312 97290 21137

2/17/2014 1:09:33 PM 14618 97290 21137

2/17/2014 1:09:34 PM 14004 97290 21137

2/17/2014 1:09:35 PM 15051 97290 21137

2/17/2014 1:09:36 PM 16872 97290 21137

2/17/2014 1:09:36 PM 15078 97290 21137

2/17/2014 1:09:37 PM 14809 97290 21137

2/17/2014 1:09:38 PM 13422 97290 21137

2/17/2014 1:09:40 PM 14519 97290 21137

2/17/2014 1:09:40 PM 13915 97290 21137

2/17/2014 1:09:42 PM 15337 97290 21137

2/17/2014 1:09:42 PM 14549 97290 21137

2/17/2014 1:09:44 PM 16701 97290 21137

2/17/2014 1:09:44 PM 16044 97290 21137

2/17/2014 1:09:45 PM 17675 97290 21137

2/17/2014 1:09:46 PM 16658 97290 21137

2/17/2014 1:09:47 PM 16644 97290 21137

2/17/2014 1:09:48 PM 14691 97290 21137

2/17/2014 1:09:49 PM 15162 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:09:50 PM 15070 97290 21137

2/17/2014 1:09:51 PM 14207 97290 21137

2/17/2014 1:09:52 PM 14291 97290 21137

2/17/2014 1:09:54 PM 15093 97290 21137

2/17/2014 1:09:54 PM 12893 97290 21137

2/17/2014 1:09:56 PM 13183 97290 21137

2/17/2014 1:09:57 PM 13526 97290 21137

2/17/2014 1:09:58 PM 14001 97290 21137

2/17/2014 1:09:58 PM 13400 97290 21137

2/17/2014 1:10:00 PM 13970 97290 21137

2/17/2014 1:10:00 PM 13752 97290 21137

2/17/2014 1:10:01 PM 16458 97290 21137

2/17/2014 1:10:02 PM 14524 97290 21137

2/17/2014 1:10:04 PM 16231 97290 21137

2/17/2014 1:10:04 PM 15067 97290 21137

2/17/2014 1:10:05 PM 13817 97290 21137

2/17/2014 1:10:06 PM 13384 97290 21137

2/17/2014 1:10:07 PM 12826 97290 21137

2/17/2014 1:10:08 PM 13886 97290 21137

2/17/2014 1:10:09 PM 13521 97290 21137

2/17/2014 1:10:10 PM 14630 97290 21137

2/17/2014 1:10:11 PM 14337 97290 21137

2/17/2014 1:10:12 PM 14984 97290 21137

2/17/2014 1:10:13 PM 13586 97290 21137

2/17/2014 1:10:14 PM 14856 97290 21137

2/17/2014 1:10:15 PM 14694 97290 21137

2/17/2014 1:10:16 PM 14473 97290 21137

2/17/2014 1:10:17 PM 13608 97290 21137

2/17/2014 1:10:18 PM 14172 97290 21137

2/17/2014 1:10:20 PM 14823 97290 21137

2/17/2014 1:10:20 PM 14265 97290 21137

2/17/2014 1:10:22 PM 15806 97290 21137

2/17/2014 1:10:22 PM 15411 97290 21137

2/17/2014 1:10:24 PM 14083 97290 21137

2/17/2014 1:10:25 PM 14845 97290 21137

2/17/2014 1:10:25 PM 12940 97290 21137

2/17/2014 1:10:26 PM 12861 97290 21137

2/17/2014 1:10:27 PM 13625 97290 21137

2/17/2014 1:10:28 PM 14776 97290 21137

2/17/2014 1:10:29 PM 13864 97290 21137

2/17/2014 1:10:30 PM 14326 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:10:32 PM 15251 97290 21137

2/17/2014 1:10:32 PM 14013 97290 21137

2/17/2014 1:10:34 PM 14623 97290 21137

2/17/2014 1:10:34 PM 13853 97290 21137

2/17/2014 1:10:36 PM 14666 97290 21137

2/17/2014 1:10:36 PM 14346 97290 21137

2/17/2014 1:10:37 PM 14926 97290 21137

2/17/2014 1:10:38 PM 14741 97290 21137

2/17/2014 1:10:40 PM 15475 97290 21137

2/17/2014 1:10:40 PM 14189 97290 21137

2/17/2014 1:10:41 PM 13567 97290 21137

2/17/2014 1:10:42 PM 14431 97290 21137

2/17/2014 1:10:43 PM 15667 97290 21137

2/17/2014 1:10:44 PM 14537 97290 21137

2/17/2014 1:10:45 PM 13804 97290 21137

2/17/2014 1:10:46 PM 14341 97290 21137

2/17/2014 1:10:48 PM 14055 97290 21137

2/17/2014 1:10:48 PM 12483 97290 21137

2/17/2014 1:10:49 PM 13591 97290 21137

2/17/2014 1:10:50 PM 13657 97290 21137

2/17/2014 1:10:52 PM 14724 97290 21137

2/17/2014 1:10:52 PM 14601 97290 21137

2/17/2014 1:10:53 PM 16280 97290 21137

2/17/2014 1:10:54 PM 13970 97290 21137

2/17/2014 1:10:56 PM 15462 97290 21137

2/17/2014 1:10:56 PM 13975 97290 21137

2/17/2014 1:10:58 PM 14564 97290 21137

2/17/2014 1:10:58 PM 14291 97290 21137

2/17/2014 1:10:59 PM 15602 97290 21137

2/17/2014 1:11:00 PM 16650 97290 21137

2/17/2014 1:11:02 PM 18403 97290 21137

2/17/2014 1:11:02 PM 16852 97290 21137

2/17/2014 1:11:04 PM 18491 97290 21137

2/17/2014 1:11:04 PM 17672 97290 21137

2/17/2014 1:11:06 PM 18548 97290 21137

2/17/2014 1:11:06 PM 17117 97290 21137

2/17/2014 1:11:08 PM 17479 97290 21137

2/17/2014 1:11:08 PM 16159 97290 21137

2/17/2014 1:11:10 PM 16070 97290 21137

2/17/2014 1:11:10 PM 14877 97290 21137

2/17/2014 1:11:12 PM 15089 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:11:12 PM 13822 97290 21137

2/17/2014 1:11:14 PM 16223 97290 21137

2/17/2014 1:11:14 PM 15695 97290 21137

2/17/2014 1:11:15 PM 14706 97290 21137

2/17/2014 1:11:16 PM 15316 97290 21137

2/17/2014 1:11:17 PM 14569 97290 21137

2/17/2014 1:11:18 PM 14322 97290 21137

2/17/2014 1:11:20 PM 14230 97290 21137

2/17/2014 1:11:20 PM 14057 97290 21137

2/17/2014 1:11:22 PM 13294 97290 21137

2/17/2014 1:11:22 PM 13283 97290 21137

2/17/2014 1:11:24 PM 16355 97290 21137

2/17/2014 1:11:24 PM 14661 97290 21137

2/17/2014 1:11:25 PM 16148 97290 21137

2/17/2014 1:11:26 PM 15857 97290 21137

2/17/2014 1:11:28 PM 15994 97290 21137

2/17/2014 1:11:28 PM 15038 97290 21137

2/17/2014 1:11:30 PM 14499 97290 21137

2/17/2014 1:11:30 PM 13765 97290 21137

2/17/2014 1:11:32 PM 14691 97290 21137

2/17/2014 1:11:32 PM 13932 97290 21137

2/17/2014 1:11:34 PM 12933 97290 21137

2/17/2014 1:11:34 PM 12863 97290 21137

2/17/2014 1:11:35 PM 15305 97290 21137

2/17/2014 1:11:36 PM 15286 97290 21137

2/17/2014 1:11:37 PM 15011 97290 21137

2/17/2014 1:11:38 PM 14193 97290 21137

2/17/2014 1:11:40 PM 14768 97290 21137

2/17/2014 1:11:40 PM 14522 97290 21137

2/17/2014 1:11:42 PM 15060 97290 21137

2/17/2014 1:11:42 PM 14385 97290 21137

2/17/2014 1:11:44 PM 14756 97290 21137

2/17/2014 1:11:44 PM 14699 97290 21137

2/17/2014 1:11:46 PM 14835 97290 21137

2/17/2014 1:11:46 PM 13638 97290 21137

2/17/2014 1:11:48 PM 14389 97290 21137

2/17/2014 1:11:48 PM 13167 97290 21137

2/17/2014 1:11:50 PM 15442 97290 21137

2/17/2014 1:11:50 PM 14180 97290 21137

2/17/2014 1:11:52 PM 13655 97290 21137

2/17/2014 1:11:52 PM 13193 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:11:53 PM 14428 97290 21137

2/17/2014 1:11:54 PM 14617 97290 21137

2/17/2014 1:11:56 PM 14154 97290 21137

2/17/2014 1:11:56 PM 14128 97290 21137

2/17/2014 1:11:57 PM 14152 97290 21137

2/17/2014 1:11:58 PM 14368 97290 21137

2/17/2014 1:11:59 PM 13612 97290 21137

2/17/2014 1:12:00 PM 14323 97290 21137

2/17/2014 1:12:02 PM 15010 97290 21137

2/17/2014 1:12:02 PM 13172 97290 21137

2/17/2014 1:12:04 PM 14525 97290 21137

2/17/2014 1:12:04 PM 14063 97290 21137

2/17/2014 1:12:06 PM 14281 97290 21137

2/17/2014 1:12:06 PM 13440 97290 21137

2/17/2014 1:12:08 PM 12870 97290 21137

2/17/2014 1:12:09 PM 14257 97290 21137

2/17/2014 1:12:10 PM 14818 97290 21137

2/17/2014 1:12:10 PM 13914 97290 21137

2/17/2014 1:12:12 PM 14864 97290 21137

2/17/2014 1:12:12 PM 14336 97290 21137

2/17/2014 1:12:14 PM 14448 97290 21137

2/17/2014 1:12:14 PM 12794 97290 21137

2/17/2014 1:12:16 PM 14935 97290 21137

2/17/2014 1:12:16 PM 14022 97290 21137

2/17/2014 1:12:18 PM 16496 97290 21137

2/17/2014 1:12:18 PM 15584 97290 21137

2/17/2014 1:12:19 PM 18014 97290 21137

2/17/2014 1:12:20 PM 18303 97290 21137

2/17/2014 1:12:22 PM 18866 97290 21137

2/17/2014 1:12:22 PM 17865 97290 21137

2/17/2014 1:12:23 PM 17316 97290 21137

2/17/2014 1:12:24 PM 15159 97290 21137

2/17/2014 1:12:26 PM 14785 97290 21137

2/17/2014 1:12:26 PM 11859 97290 21137

2/17/2014 1:12:27 PM 14436 97290 21137

2/17/2014 1:12:28 PM 16149 97290 21137

2/17/2014 1:12:29 PM 14447 97290 21137

2/17/2014 1:12:30 PM 15761 97290 21137

2/17/2014 1:12:31 PM 15160 97290 21137

2/17/2014 1:12:32 PM 15520 97290 21137

2/17/2014 1:12:33 PM 14530 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:12:34 PM 14612 97290 21137

2/17/2014 1:12:36 PM 14173 97290 21137

2/17/2014 1:12:36 PM 13733 97290 21137

2/17/2014 1:12:38 PM 13983 97290 21137

2/17/2014 1:12:38 PM 13605 97290 21137

2/17/2014 1:12:40 PM 13271 97290 21137

2/17/2014 1:12:40 PM 12588 97290 21137

2/17/2014 1:12:42 PM 15591 97290 21137

2/17/2014 1:12:42 PM 13527 97290 21137

2/17/2014 1:12:44 PM 15637 97290 21137

2/17/2014 1:12:44 PM 15268 97290 21137

2/17/2014 1:12:46 PM 14379 97290 21137

2/17/2014 1:12:46 PM 13494 97290 21137

2/17/2014 1:12:48 PM 16781 97290 21137

2/17/2014 1:12:48 PM 14683 97290 21137

2/17/2014 1:12:49 PM 14215 97290 21137

2/17/2014 1:12:50 PM 12793 97290 21137

2/17/2014 1:12:52 PM 13984 97290 21137

2/17/2014 1:12:52 PM 13218 97290 21137

2/17/2014 1:12:54 PM 13516 97290 21137

2/17/2014 1:12:54 PM 13399 97290 21137

2/17/2014 1:12:55 PM 12049 97290 21137

2/17/2014 1:12:56 PM 13932 97290 21137

2/17/2014 1:12:58 PM 14523 97290 21137

2/17/2014 1:12:58 PM 14190 97290 21137

2/17/2014 1:12:59 PM 16267 97290 21137

2/17/2014 1:13:00 PM 15917 97290 21137

2/17/2014 1:13:01 PM 14239 97290 21137

2/17/2014 1:13:02 PM 15229 97290 21137

2/17/2014 1:13:04 PM 14217 97290 21137

2/17/2014 1:13:04 PM 14174 97290 21137

2/17/2014 1:13:05 PM 14733 97290 21137

2/17/2014 1:13:06 PM 13703 97290 21137

2/17/2014 1:13:08 PM 14435 97290 21137

2/17/2014 1:13:08 PM 14289 97290 21137

2/17/2014 1:13:10 PM 15525 97290 21137

2/17/2014 1:13:10 PM 14462 97290 21137

2/17/2014 1:13:12 PM 14165 97290 21137

2/17/2014 1:13:12 PM 13931 97290 21137

2/17/2014 1:13:14 PM 15045 97290 21137

2/17/2014 1:13:14 PM 14681 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:13:15 PM 16000 97290 21137

2/17/2014 1:13:16 PM 14830 97290 21137

2/17/2014 1:13:18 PM 16337 97290 21137

2/17/2014 1:13:19 PM 13546 97290 21137

2/17/2014 1:13:19 PM 13144 97290 21137

2/17/2014 1:13:20 PM 13286 97290 21137

2/17/2014 1:13:21 PM 16131 97290 21137

2/17/2014 1:13:22 PM 15733 97290 21137

2/17/2014 1:13:23 PM 14913 97290 21137

2/17/2014 1:13:24 PM 15068 97290 21137

2/17/2014 1:13:26 PM 14717 97290 21137

2/17/2014 1:13:26 PM 13099 97290 21137

2/17/2014 1:13:28 PM 14266 97290 21137

2/17/2014 1:13:28 PM 12664 97290 21137

2/17/2014 1:13:30 PM 14909 97290 21137

2/17/2014 1:13:30 PM 13436 97290 21137

2/17/2014 1:13:32 PM 13837 97290 21137

2/17/2014 1:13:32 PM 13389 97290 21137

2/17/2014 1:13:34 PM 16001 97290 21137

2/17/2014 1:13:34 PM 14447 97290 21137

2/17/2014 1:13:36 PM 16352 97290 21137

2/17/2014 1:13:36 PM 15010 97290 21137

2/17/2014 1:13:38 PM 19028 97290 21137

2/17/2014 1:13:38 PM 17627 97290 21137

2/17/2014 1:13:39 PM 19706 97290 21137

2/17/2014 1:13:40 PM 19026 97290 21137

2/17/2014 1:13:42 PM 18316 97290 21137

2/17/2014 1:13:42 PM 15169 97290 21137

2/17/2014 1:13:44 PM 15522 97290 21137

2/17/2014 1:13:44 PM 13450 97290 21137

2/17/2014 1:13:45 PM 13562 97290 21137

2/17/2014 1:13:46 PM 14550 97290 21137

2/17/2014 1:13:47 PM 14947 97290 21137

2/17/2014 1:13:48 PM 15557 97290 21137

2/17/2014 1:13:50 PM 14344 97290 21137

2/17/2014 1:13:50 PM 13939 97290 21137

2/17/2014 1:13:52 PM 14296 97290 21137

2/17/2014 1:13:52 PM 13204 97290 21137

2/17/2014 1:13:54 PM 15001 97290 21137

2/17/2014 1:13:54 PM 14880 97290 21137

2/17/2014 1:13:56 PM 13800 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:13:56 PM 13620 97290 21137

2/17/2014 1:13:58 PM 14486 97290 21137

2/17/2014 1:13:58 PM 13305 97290 21137

2/17/2014 1:14:00 PM 15261 97290 21137

2/17/2014 1:14:01 PM 13625 97290 21137

2/17/2014 1:14:02 PM 14936 97290 21137

2/17/2014 1:14:02 PM 14866 97290 21137

2/17/2014 1:14:04 PM 14178 97290 21137

2/17/2014 1:14:04 PM 13754 97290 21137

2/17/2014 1:14:06 PM 14884 97290 21137

2/17/2014 1:14:06 PM 14761 97290 21137

2/17/2014 1:14:08 PM 14430 97290 21137

2/17/2014 1:14:09 PM 14347 97290 21137

2/17/2014 1:14:10 PM 15617 97290 21137

2/17/2014 1:14:10 PM 14524 97290 21137

2/17/2014 1:14:12 PM 13215 97290 21137

2/17/2014 1:14:12 PM 13141 97290 21137

2/17/2014 1:14:14 PM 14193 97290 21137

2/17/2014 1:14:14 PM 13868 97290 21137

2/17/2014 1:14:15 PM 14117 97290 21137

2/17/2014 1:14:16 PM 15049 97290 21137

2/17/2014 1:14:18 PM 13842 97290 21137

2/17/2014 1:14:18 PM 13450 97290 21137

2/17/2014 1:14:19 PM 14972 97290 21137

2/17/2014 1:14:20 PM 14513 97290 21137

2/17/2014 1:14:21 PM 14338 97290 21137

2/17/2014 1:14:22 PM 14684 97290 21137

2/17/2014 1:14:23 PM 14141 97290 21137

2/17/2014 1:14:24 PM 12145 97290 21137

2/17/2014 1:14:25 PM 12876 97290 21137

2/17/2014 1:14:26 PM 12498 97290 21137

2/17/2014 1:14:27 PM 14687 97290 21137

2/17/2014 1:14:28 PM 14801 97290 21137

2/17/2014 1:14:30 PM 15610 97290 21137

2/17/2014 1:14:30 PM 14522 97290 21137

2/17/2014 1:14:32 PM 14775 97290 21137

2/17/2014 1:14:32 PM 13860 97290 21137

2/17/2014 1:14:34 PM 16413 97290 21137

2/17/2014 1:14:34 PM 14153 97290 21137

2/17/2014 1:14:36 PM 15778 97290 21137

2/17/2014 1:14:36 PM 14324 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:14:38 PM 16082 97290 21137

2/17/2014 1:14:38 PM 15131 97290 21137

2/17/2014 1:14:40 PM 14925 97290 21137

2/17/2014 1:14:40 PM 14820 97290 21137

2/17/2014 1:14:42 PM 13241 97290 21137

2/17/2014 1:14:43 PM 14020 97290 21137

2/17/2014 1:14:44 PM 12895 97290 21137

2/17/2014 1:14:45 PM 14383 97290 21137

2/17/2014 1:14:46 PM 14204 97290 21137

2/17/2014 1:14:46 PM 13616 97290 21137

2/17/2014 1:14:48 PM 14981 97290 21137

2/17/2014 1:14:49 PM 14815 97290 21137

2/17/2014 1:14:50 PM 13873 97290 21137

2/17/2014 1:14:51 PM 14388 97290 21137

2/17/2014 1:14:52 PM 14037 97290 21137

2/17/2014 1:14:53 PM 15059 97290 21137

2/17/2014 1:14:54 PM 15435 97290 21137

2/17/2014 1:14:55 PM 19189 97290 21137

2/17/2014 1:14:55 PM 17838 97290 21137

2/17/2014 1:14:56 PM 19497 97290 21137

2/17/2014 1:14:58 PM 18633 97290 21137

2/17/2014 1:14:58 PM 16814 97290 21137

2/17/2014 1:14:59 PM 16868 97290 21137

2/17/2014 1:15:00 PM 16637 97290 21137

2/17/2014 1:15:01 PM 15289 97290 21137

2/17/2014 1:15:02 PM 13572 97290 21137

2/17/2014 1:15:04 PM 14433 97290 21137

2/17/2014 1:15:04 PM 13898 97290 21137

2/17/2014 1:15:06 PM 14724 97290 21137

2/17/2014 1:15:06 PM 14541 97290 21137

2/17/2014 1:15:08 PM 14855 97290 21137

2/17/2014 1:15:09 PM 14333 97290 21137

2/17/2014 1:15:10 PM 14441 97290 21137

2/17/2014 1:15:10 PM 13843 97290 21137

2/17/2014 1:15:12 PM 14485 97290 21137

2/17/2014 1:15:12 PM 14020 97290 21137

2/17/2014 1:15:14 PM 14391 97290 21137

2/17/2014 1:15:14 PM 14247 97290 21137

2/17/2014 1:15:16 PM 14752 97290 21137

2/17/2014 1:15:16 PM 13798 97290 21137

2/17/2014 1:15:18 PM 15149 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:15:18 PM 14977 97290 21137

2/17/2014 1:15:20 PM 15144 97290 21137

2/17/2014 1:15:21 PM 15306 97290 21137

2/17/2014 1:15:22 PM 15316 97290 21137

2/17/2014 1:15:22 PM 14149 97290 21137

2/17/2014 1:15:24 PM 14939 97290 21137

2/17/2014 1:15:24 PM 13917 97290 21137

2/17/2014 1:15:26 PM 15585 97290 21137

2/17/2014 1:15:26 PM 13436 97290 21137

2/17/2014 1:15:28 PM 14212 97290 21137

2/17/2014 1:15:28 PM 13889 97290 21137

2/17/2014 1:15:30 PM 14533 97290 21137

2/17/2014 1:15:31 PM 13983 97290 21137

2/17/2014 1:15:32 PM 12825 97290 21137

2/17/2014 1:15:33 PM 13346 97290 21137

2/17/2014 1:15:34 PM 15066 97290 21137

2/17/2014 1:15:35 PM 14866 97290 21137

2/17/2014 1:15:36 PM 15656 97290 21137

2/17/2014 1:15:36 PM 15434 97290 21137

2/17/2014 1:15:38 PM 14988 97290 21137

2/17/2014 1:15:39 PM 14247 97290 21137

2/17/2014 1:15:40 PM 14181 97290 21137

2/17/2014 1:15:41 PM 15305 97290 21137

2/17/2014 1:15:42 PM 14716 97290 21137

2/17/2014 1:15:42 PM 13399 97290 21137

2/17/2014 1:15:44 PM 14149 97290 21137

2/17/2014 1:15:44 PM 13917 97290 21137

2/17/2014 1:15:46 PM 14692 97290 21137

2/17/2014 1:15:46 PM 13529 97290 21137

2/17/2014 1:15:48 PM 15313 97290 21137

2/17/2014 1:15:48 PM 14748 97290 21137

2/17/2014 1:15:50 PM 15597 97290 21137

2/17/2014 1:15:51 PM 14879 97290 21137

2/17/2014 1:15:52 PM 15660 97290 21137

2/17/2014 1:15:52 PM 14160 97290 21137

2/17/2014 1:15:54 PM 14265 97290 21137

2/17/2014 1:15:54 PM 13706 97290 21137

2/17/2014 1:15:56 PM 13926 97290 21137

2/17/2014 1:15:56 PM 13411 97290 21137

2/17/2014 1:15:57 PM 13552 97290 21137

2/17/2014 1:15:58 PM 13288 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:16:00 PM 13312 97290 21137

2/17/2014 1:16:01 PM 14008 97290 21137

2/17/2014 1:16:02 PM 13942 97290 21137

2/17/2014 1:16:03 PM 14615 97290 21137

2/17/2014 1:16:04 PM 15533 97290 21137

2/17/2014 1:16:04 PM 14053 97290 21137

2/17/2014 1:16:06 PM 14403 97290 21137

2/17/2014 1:16:07 PM 15180 97290 21137

2/17/2014 1:16:07 PM 15105 97290 21137

2/17/2014 1:16:08 PM 15206 97290 21137

2/17/2014 1:16:10 PM 14293 97290 21137

2/17/2014 1:16:10 PM 13251 97290 21137

2/17/2014 1:16:12 PM 15753 97290 21137

2/17/2014 1:16:13 PM 14348 97290 21137

2/17/2014 1:16:14 PM 16361 97290 21137

2/17/2014 1:16:14 PM 14447 97290 21137

2/17/2014 1:16:15 PM 14920 97290 21137

2/17/2014 1:16:16 PM 14020 97290 21137

2/17/2014 1:16:18 PM 15595 97290 21137

2/17/2014 1:16:18 PM 14818 97290 21137

2/17/2014 1:16:20 PM 14594 97290 21137

2/17/2014 1:16:21 PM 15168 97290 21137

2/17/2014 1:16:22 PM 14322 97290 21137

2/17/2014 1:16:22 PM 13300 97290 21137

2/17/2014 1:16:24 PM 14065 97290 21137

2/17/2014 1:16:24 PM 13236 97290 21137

2/17/2014 1:16:26 PM 14462 97290 21137

2/17/2014 1:16:26 PM 13449 97290 21137

2/17/2014 1:16:28 PM 15105 97290 21137

2/17/2014 1:16:28 PM 13616 97290 21137

2/17/2014 1:16:30 PM 14223 97290 21137

2/17/2014 1:16:30 PM 12134 97290 21137

2/17/2014 1:16:32 PM 13995 97290 21137

2/17/2014 1:16:32 PM 13788 97290 21137

2/17/2014 1:16:34 PM 13647 97290 21137

2/17/2014 1:16:34 PM 13252 97290 21137

2/17/2014 1:16:36 PM 13653 97290 21137

2/17/2014 1:16:36 PM 12853 97290 21137

2/17/2014 1:16:38 PM 13823 97290 21137

2/17/2014 1:16:39 PM 16141 97290 21137

2/17/2014 1:16:39 PM 15005 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:16:40 PM 15255 97290 21137

2/17/2014 1:16:42 PM 15333 97290 21137

2/17/2014 1:16:42 PM 15083 97290 21137

2/17/2014 1:16:44 PM 15831 97290 21137

2/17/2014 1:16:44 PM 14037 97290 21137

2/17/2014 1:16:46 PM 15307 97290 21137

2/17/2014 1:16:46 PM 13949 97290 21137

2/17/2014 1:16:47 PM 15376 97290 21137

2/17/2014 1:16:48 PM 14528 97290 21137

2/17/2014 1:16:50 PM 14461 97290 21137

2/17/2014 1:16:51 PM 14565 97290 21137

2/17/2014 1:16:52 PM 14801 97290 21137

2/17/2014 1:16:52 PM 14050 97290 21137

2/17/2014 1:16:54 PM 14672 97290 21137

2/17/2014 1:16:55 PM 13778 97290 21137

2/17/2014 1:16:56 PM 18043 97290 21137

2/17/2014 1:16:56 PM 15534 97290 21137

2/17/2014 1:16:58 PM 16061 97290 21137

2/17/2014 1:16:58 PM 13945 97290 21137

2/17/2014 1:17:00 PM 15579 97290 21137

2/17/2014 1:17:00 PM 14196 97290 21137

2/17/2014 1:17:02 PM 13404 97290 21137

2/17/2014 1:17:03 PM 14361 97290 21137

2/17/2014 1:17:04 PM 14480 97290 21137

2/17/2014 1:17:05 PM 14840 97290 21137

2/17/2014 1:17:06 PM 14472 97290 21137

2/17/2014 1:17:06 PM 12290 97290 21137

2/17/2014 1:17:08 PM 15417 97290 21137

2/17/2014 1:17:08 PM 14268 97290 21137

2/17/2014 1:17:10 PM 16083 97290 21137

2/17/2014 1:17:10 PM 14414 97290 21137

2/17/2014 1:17:12 PM 14670 97290 21137

2/17/2014 1:17:12 PM 14520 97290 21137

2/17/2014 1:17:14 PM 14707 97290 21137

2/17/2014 1:17:14 PM 13517 97290 21137

2/17/2014 1:17:16 PM 14089 97290 21137

2/17/2014 1:17:17 PM 15162 97290 21137

2/17/2014 1:17:18 PM 14980 97290 21137

2/17/2014 1:17:19 PM 14815 97290 21137

2/17/2014 1:17:20 PM 14113 97290 21137

2/17/2014 1:17:20 PM 13368 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:17:22 PM 14515 97290 21137

2/17/2014 1:17:22 PM 13662 97290 21137

2/17/2014 1:17:24 PM 14369 97290 21137

2/17/2014 1:17:24 PM 12719 97290 21137

2/17/2014 1:17:25 PM 14152 97290 21137

2/17/2014 1:17:26 PM 14278 97290 21137

2/17/2014 1:17:28 PM 15539 97290 21137

2/17/2014 1:17:29 PM 17745 97290 21137

2/17/2014 1:17:30 PM 15446 97290 21137

2/17/2014 1:17:30 PM 15051 97290 21137

2/17/2014 1:17:32 PM 17020 97290 21137

2/17/2014 1:17:32 PM 16122 97290 21137

2/17/2014 1:17:34 PM 17016 97290 21137

2/17/2014 1:17:34 PM 16945 97290 21137

2/17/2014 1:17:36 PM 16584 97290 21137

2/17/2014 1:17:36 PM 15486 97290 21137

2/17/2014 1:17:38 PM 15255 97290 21137

2/17/2014 1:17:38 PM 14221 97290 21137

2/17/2014 1:17:40 PM 14823 97290 21137

2/17/2014 1:17:41 PM 14836 97290 21137

2/17/2014 1:17:42 PM 14479 97290 21137

2/17/2014 1:17:42 PM 13909 97290 21137

2/17/2014 1:17:44 PM 16072 97290 21137

2/17/2014 1:17:44 PM 13767 97290 21137

2/17/2014 1:17:46 PM 15142 97290 21137

2/17/2014 1:17:46 PM 14968 97290 21137

2/17/2014 1:17:48 PM 14885 97290 21137

2/17/2014 1:17:48 PM 13591 97290 21137

2/17/2014 1:17:50 PM 14552 97290 21137

2/17/2014 1:17:50 PM 14047 97290 21137

2/17/2014 1:17:52 PM 13868 97290 21137

2/17/2014 1:17:52 PM 13727 97290 21137

2/17/2014 1:17:54 PM 15520 97290 21137

2/17/2014 1:17:54 PM 15281 97290 21137

2/17/2014 1:17:56 PM 15302 97290 21137

2/17/2014 1:17:56 PM 14530 97290 21137

2/17/2014 1:17:58 PM 15033 97290 21137

2/17/2014 1:17:58 PM 13575 97290 21137

2/17/2014 1:18:00 PM 15218 97290 21137

2/17/2014 1:18:00 PM 14304 97290 21137

2/17/2014 1:18:02 PM 14911 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:18:02 PM 14766 97290 21137

2/17/2014 1:18:04 PM 14077 97290 21137

2/17/2014 1:18:04 PM 13959 97290 21137

2/17/2014 1:18:06 PM 15527 97290 21137

2/17/2014 1:18:06 PM 14590 97290 21137

2/17/2014 1:18:08 PM 14231 97290 21137

2/17/2014 1:18:08 PM 13788 97290 21137

2/17/2014 1:18:10 PM 15267 97290 21137

2/17/2014 1:18:10 PM 14796 97290 21137

2/17/2014 1:18:12 PM 14169 97290 21137

2/17/2014 1:18:12 PM 13652 97290 21137

2/17/2014 1:18:13 PM 14033 97290 21137

2/17/2014 1:18:14 PM 14458 97290 21137

2/17/2014 1:18:16 PM 15386 97290 21137

2/17/2014 1:18:16 PM 14504 97290 21137

2/17/2014 1:18:18 PM 15906 97290 21137

2/17/2014 1:18:18 PM 13816 97290 21137

2/17/2014 1:18:20 PM 14284 97290 21137

2/17/2014 1:18:20 PM 13921 97290 21137

2/17/2014 1:18:22 PM 15210 97290 21137

2/17/2014 1:18:22 PM 14092 97290 21137

2/17/2014 1:18:23 PM 15103 97290 21137

2/17/2014 1:18:24 PM 14276 97290 21137

2/17/2014 1:18:26 PM 16379 97290 21137

2/17/2014 1:18:27 PM 15374 97290 21137

2/17/2014 1:18:28 PM 14528 97290 21137

2/17/2014 1:18:28 PM 14193 97290 21137

2/17/2014 1:18:30 PM 13898 97290 21137

2/17/2014 1:18:30 PM 13352 97290 21137

2/17/2014 1:18:32 PM 14728 97290 21137

2/17/2014 1:18:32 PM 13194 97290 21137

2/17/2014 1:18:34 PM 15022 97290 21137

2/17/2014 1:18:34 PM 13565 97290 21137

2/17/2014 1:18:36 PM 14385 97290 21137

2/17/2014 1:18:36 PM 14101 97290 21137

2/17/2014 1:18:38 PM 14516 97290 21137

2/17/2014 1:18:38 PM 14489 97290 21137

2/17/2014 1:18:40 PM 14885 97290 21137

2/17/2014 1:18:40 PM 13102 97290 21137

2/17/2014 1:18:41 PM 15091 97290 21137

2/17/2014 1:18:42 PM 14692 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:18:43 PM 13753 97290 21137

2/17/2014 1:18:44 PM 14298 97290 21137

2/17/2014 1:18:45 PM 17584 97290 21137

2/17/2014 1:18:46 PM 17506 97290 21137

2/17/2014 1:18:48 PM 19011 97290 21137

2/17/2014 1:18:48 PM 17006 97290 21137

2/17/2014 1:18:49 PM 18403 97290 21137

2/17/2014 1:18:50 PM 17500 97290 21137

2/17/2014 1:18:52 PM 16435 97290 21137

2/17/2014 1:18:52 PM 15748 97290 21137

2/17/2014 1:18:54 PM 17956 97290 21137

2/17/2014 1:18:54 PM 16507 97290 21137

2/17/2014 1:18:56 PM 15619 97290 21137

2/17/2014 1:18:57 PM 14434 97290 21137

2/17/2014 1:18:58 PM 15458 97290 21137

2/17/2014 1:18:58 PM 14934 97290 21137

2/17/2014 1:19:00 PM 14542 97290 21137

2/17/2014 1:19:00 PM 13963 97290 21137

2/17/2014 1:19:02 PM 14252 97290 21137

2/17/2014 1:19:02 PM 13433 97290 21137

2/17/2014 1:19:04 PM 14788 97290 21137

2/17/2014 1:19:04 PM 14047 97290 21137

2/17/2014 1:19:06 PM 13980 97290 21137

2/17/2014 1:19:06 PM 13561 97290 21137

2/17/2014 1:19:08 PM 12858 97290 21137

2/17/2014 1:19:08 PM 12675 97290 21137

2/17/2014 1:19:10 PM 16174 97290 21137

2/17/2014 1:19:10 PM 14363 97290 21137

2/17/2014 1:19:12 PM 14420 97290 21137

2/17/2014 1:19:12 PM 14001 97290 21137

2/17/2014 1:19:13 PM 15545 97290 21137

2/17/2014 1:19:14 PM 14686 97290 21137

2/17/2014 1:19:16 PM 15191 97290 21137

2/17/2014 1:19:17 PM 14088 97290 21137

2/17/2014 1:19:18 PM 14920 97290 21137

2/17/2014 1:19:18 PM 14802 97290 21137

2/17/2014 1:19:20 PM 15100 97290 21137

2/17/2014 1:19:21 PM 13075 97290 21137

2/17/2014 1:19:22 PM 15118 97290 21137

2/17/2014 1:19:23 PM 15899 97290 21137

2/17/2014 1:19:24 PM 14775 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:19:24 PM 13593 97290 21137

2/17/2014 1:19:26 PM 16127 97290 21137

2/17/2014 1:19:26 PM 14348 97290 21137

2/17/2014 1:19:28 PM 15071 97290 21137

2/17/2014 1:19:29 PM 15738 97290 21137

2/17/2014 1:19:30 PM 15244 97290 21137

2/17/2014 1:19:30 PM 15181 97290 21137

2/17/2014 1:19:32 PM 14805 97290 21137

2/17/2014 1:19:32 PM 14261 97290 21137

2/17/2014 1:19:34 PM 12415 97290 21137

2/17/2014 1:19:35 PM 13454 97290 21137

2/17/2014 1:19:36 PM 14613 97290 21137

2/17/2014 1:19:36 PM 14243 97290 21137

2/17/2014 1:19:38 PM 14030 97290 21137

2/17/2014 1:19:39 PM 13767 97290 21137

2/17/2014 1:19:40 PM 14885 97290 21137

2/17/2014 1:19:40 PM 14542 97290 21137

2/17/2014 1:19:41 PM 15511 97290 21137

2/17/2014 1:19:42 PM 14347 97290 21137

2/17/2014 1:19:44 PM 14687 97290 21137

2/17/2014 1:19:44 PM 14261 97290 21137

2/17/2014 1:19:45 PM 14395 97290 21137

2/17/2014 1:19:46 PM 14189 97290 21137

2/17/2014 1:19:47 PM 14107 97290 21137

2/17/2014 1:19:48 PM 14746 97290 21137

2/17/2014 1:19:49 PM 14486 97290 21137

2/17/2014 1:19:50 PM 14661 97290 21137

2/17/2014 1:19:51 PM 13865 97290 21137

2/17/2014 1:19:52 PM 14116 97290 21137

2/17/2014 1:19:54 PM 14082 97290 21137

2/17/2014 1:19:54 PM 13969 97290 21137

2/17/2014 1:19:55 PM 13300 97290 21137

2/17/2014 1:19:56 PM 14095 97290 21137

2/17/2014 1:19:58 PM 15378 97290 21137

2/17/2014 1:19:58 PM 14953 97290 21137

2/17/2014 1:19:59 PM 16324 97290 21137

2/17/2014 1:20:00 PM 16711 97290 21137

2/17/2014 1:20:02 PM 17197 97290 21137

2/17/2014 1:20:02 PM 17109 97290 21137

2/17/2014 1:20:04 PM 16637 97290 21137

2/17/2014 1:20:04 PM 16369 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:20:06 PM 17022 97290 21137

2/17/2014 1:20:06 PM 16945 97290 21137

2/17/2014 1:20:07 PM 17166 97290 21137

2/17/2014 1:20:08 PM 15481 97290 21137

2/17/2014 1:20:10 PM 13492 97290 21137

2/17/2014 1:20:10 PM 13290 97290 21137

2/17/2014 1:20:12 PM 14006 97290 21137

2/17/2014 1:20:12 PM 13663 97290 21137

2/17/2014 1:20:14 PM 13041 97290 21137

2/17/2014 1:20:15 PM 13790 97290 21137

2/17/2014 1:20:16 PM 13557 97290 21137

2/17/2014 1:20:16 PM 13529 97290 21137

2/17/2014 1:20:18 PM 13708 97290 21137

2/17/2014 1:20:18 PM 13192 97290 21137

2/17/2014 1:20:20 PM 13837 97290 21137

2/17/2014 1:20:20 PM 13689 97290 21137

2/17/2014 1:20:22 PM 14282 97290 21137

2/17/2014 1:20:23 PM 15210 97290 21137

2/17/2014 1:20:24 PM 15545 97290 21137

2/17/2014 1:20:24 PM 14782 97290 21137

2/17/2014 1:20:26 PM 15016 97290 21137

2/17/2014 1:20:26 PM 14074 97290 21137

2/17/2014 1:20:28 PM 14522 97290 21137

2/17/2014 1:20:28 PM 13808 97290 21137

2/17/2014 1:20:30 PM 13770 97290 21137

2/17/2014 1:20:30 PM 13522 97290 21137

2/17/2014 1:20:31 PM 14000 97290 21137

2/17/2014 1:20:32 PM 13730 97290 21137

2/17/2014 1:20:34 PM 14965 97290 21137

2/17/2014 1:20:34 PM 12582 97290 21137

2/17/2014 1:20:36 PM 15141 97290 21137

2/17/2014 1:20:36 PM 13745 97290 21137

2/17/2014 1:20:38 PM 14344 97290 21137

2/17/2014 1:20:38 PM 13216 97290 21137

2/17/2014 1:20:39 PM 15196 97290 21137

2/17/2014 1:20:40 PM 14539 97290 21137

2/17/2014 1:20:42 PM 15544 97290 21137

2/17/2014 1:20:42 PM 15406 97290 21137

2/17/2014 1:20:43 PM 15521 97290 21137

2/17/2014 1:20:44 PM 13570 97290 21137

2/17/2014 1:20:46 PM 14012 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:20:46 PM 13853 97290 21137

2/17/2014 1:20:48 PM 15093 97290 21137

2/17/2014 1:20:48 PM 14653 97290 21137

2/17/2014 1:20:50 PM 13673 97290 21137

2/17/2014 1:20:51 PM 14008 97290 21137

2/17/2014 1:20:52 PM 13282 97290 21137

2/17/2014 1:20:53 PM 13070 97290 21137

2/17/2014 1:20:54 PM 14594 97290 21137

2/17/2014 1:20:54 PM 13737 97290 21137

2/17/2014 1:20:56 PM 14208 97290 21137

2/17/2014 1:20:56 PM 13062 97290 21137

2/17/2014 1:20:58 PM 14935 97290 21137

2/17/2014 1:20:58 PM 13844 97290 21137

2/17/2014 1:21:00 PM 14081 97290 21137

2/17/2014 1:21:00 PM 13180 97290 21137

2/17/2014 1:21:02 PM 14425 97290 21137

2/17/2014 1:21:02 PM 13686 97290 21137

2/17/2014 1:21:04 PM 14221 97290 21137

2/17/2014 1:21:04 PM 12555 97290 21137

2/17/2014 1:21:06 PM 13647 97290 21137

2/17/2014 1:21:06 PM 13308 97290 21137

2/17/2014 1:21:08 PM 16715 97290 21137

2/17/2014 1:21:08 PM 13822 97290 21137

2/17/2014 1:21:09 PM 16688 97290 21137

2/17/2014 1:21:10 PM 15512 97290 21137

2/17/2014 1:21:11 PM 17168 97290 21137

2/17/2014 1:21:12 PM 19082 97290 21137

2/17/2014 1:21:13 PM 17700 97290 21137

2/17/2014 1:21:14 PM 16635 97290 21137

2/17/2014 1:21:16 PM 18064 97290 21137

2/17/2014 1:21:16 PM 16218 97290 21137

2/17/2014 1:21:18 PM 18436 97290 21137

2/17/2014 1:21:18 PM 16009 97290 21137

2/17/2014 1:21:20 PM 15342 97290 21137

2/17/2014 1:21:20 PM 15205 97290 21137

2/17/2014 1:21:21 PM 13671 97290 21137

2/17/2014 1:21:22 PM 14457 97290 21137

2/17/2014 1:21:23 PM 13904 97290 21137

2/17/2014 1:21:25 PM 13646 97290 21137

2/17/2014 1:21:26 PM 15891 97290 21137

2/17/2014 1:21:26 PM 14622 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:21:28 PM 14815 97290 21137

2/17/2014 1:21:28 PM 13424 97290 21137

2/17/2014 1:21:30 PM 13016 97290 21137

2/17/2014 1:21:31 PM 13904 97290 21137

2/17/2014 1:21:32 PM 13376 97290 21137

2/17/2014 1:21:32 PM 12074 97290 21137

2/17/2014 1:21:34 PM 13782 97290 21137

2/17/2014 1:21:34 PM 13128 97290 21137

2/17/2014 1:21:36 PM 16101 97290 21137

2/17/2014 1:21:36 PM 15925 97290 21137

2/17/2014 1:21:38 PM 14225 97290 21137

2/17/2014 1:21:39 PM 13096 97290 21137

2/17/2014 1:21:40 PM 15004 97290 21137

2/17/2014 1:21:41 PM 14881 97290 21137

2/17/2014 1:21:42 PM 15450 97290 21137

2/17/2014 1:21:42 PM 14032 97290 21137

2/17/2014 1:21:44 PM 15148 97290 21137

2/17/2014 1:21:44 PM 14977 97290 21137

2/17/2014 1:21:46 PM 14394 97290 21137

2/17/2014 1:21:46 PM 12838 97290 21137

2/17/2014 1:21:47 PM 14699 97290 21137

2/17/2014 1:21:48 PM 16005 97290 21137

2/17/2014 1:21:50 PM 14590 97290 21137

2/17/2014 1:21:50 PM 14561 97290 21137

2/17/2014 1:21:52 PM 14387 97290 21137

2/17/2014 1:21:52 PM 13436 97290 21137

2/17/2014 1:21:54 PM 14129 97290 21137

2/17/2014 1:21:55 PM 14572 97290 21137

2/17/2014 1:21:56 PM 15273 97290 21137

2/17/2014 1:21:56 PM 12733 97290 21137

2/17/2014 1:21:58 PM 14288 97290 21137

2/17/2014 1:21:58 PM 13832 97290 21137

2/17/2014 1:22:00 PM 13718 97290 21137

2/17/2014 1:22:01 PM 14379 97290 21137

2/17/2014 1:22:02 PM 15175 97290 21137

2/17/2014 1:22:02 PM 14203 97290 21137

2/17/2014 1:22:04 PM 15221 97290 21137

2/17/2014 1:22:05 PM 14485 97290 21137

2/17/2014 1:22:06 PM 15530 97290 21137

2/17/2014 1:22:06 PM 14601 97290 21137

2/17/2014 1:22:08 PM 15618 97290 21137

Page 83 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:22:08 PM 15432 97290 21137

2/17/2014 1:22:10 PM 16054 97290 21137

2/17/2014 1:22:10 PM 14393 97290 21137

2/17/2014 1:22:12 PM 15427 97290 21137

2/17/2014 1:22:12 PM 14788 97290 21137

2/17/2014 1:22:14 PM 14149 97290 21137

2/17/2014 1:22:14 PM 13636 97290 21137

2/17/2014 1:22:16 PM 15397 97290 21137

2/17/2014 1:22:16 PM 14907 97290 21137

2/17/2014 1:22:18 PM 15624 97290 21137

2/17/2014 1:22:18 PM 13539 97290 21137

2/17/2014 1:22:20 PM 14136 97290 21137

2/17/2014 1:22:20 PM 13374 97290 21137

2/17/2014 1:22:22 PM 14426 97290 21137

2/17/2014 1:22:22 PM 13543 97290 21137

2/17/2014 1:22:24 PM 15516 97290 21137

2/17/2014 1:22:25 PM 15939 97290 21137

2/17/2014 1:22:26 PM 17293 97290 21137

2/17/2014 1:22:26 PM 15294 97290 21137

2/17/2014 1:22:28 PM 18450 97290 21137

2/17/2014 1:22:28 PM 16563 97290 21137

2/17/2014 1:22:29 PM 18172 97290 21137

2/17/2014 1:22:30 PM 17083 97290 21137

2/17/2014 1:22:31 PM 15521 97290 21137

2/17/2014 1:22:32 PM 15730 97290 21137

2/17/2014 1:22:34 PM 14595 97290 21137

2/17/2014 1:22:34 PM 13862 97290 21137

2/17/2014 1:22:36 PM 14088 97290 21137

2/17/2014 1:22:36 PM 14052 97290 21137

2/17/2014 1:22:38 PM 14703 97290 21137

2/17/2014 1:22:38 PM 13575 97290 21137

2/17/2014 1:22:39 PM 13983 97290 21137

2/17/2014 1:22:40 PM 14116 97290 21137

2/17/2014 1:22:42 PM 15124 97290 21137

2/17/2014 1:22:42 PM 13579 97290 21137

2/17/2014 1:22:43 PM 16141 97290 21137

2/17/2014 1:22:44 PM 13485 97290 21137

2/17/2014 1:22:46 PM 15145 97290 21137

2/17/2014 1:22:46 PM 14021 97290 21137

2/17/2014 1:22:48 PM 14506 97290 21137

2/17/2014 1:22:48 PM 14466 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:22:50 PM 15056 97290 21137

2/17/2014 1:22:51 PM 15884 97290 21137

2/17/2014 1:22:52 PM 14501 97290 21137

2/17/2014 1:22:53 PM 13825 97290 21137

2/17/2014 1:22:54 PM 15699 97290 21137

2/17/2014 1:22:54 PM 15636 97290 21137

2/17/2014 1:22:56 PM 15834 97290 21137

2/17/2014 1:22:56 PM 14218 97290 21137

2/17/2014 1:22:58 PM 14414 97290 21137

2/17/2014 1:22:58 PM 14193 97290 21137

2/17/2014 1:23:00 PM 13268 97290 21137

2/17/2014 1:23:00 PM 13007 97290 21137

2/17/2014 1:23:01 PM 12371 97290 21137

2/17/2014 1:23:02 PM 13863 97290 21137

2/17/2014 1:23:04 PM 14505 97290 21137

2/17/2014 1:23:04 PM 14186 97290 21137

2/17/2014 1:23:05 PM 13716 97290 21137

2/17/2014 1:23:06 PM 14439 97290 21137

2/17/2014 1:23:29 PM 13629 97290 21137

2/17/2014 1:23:31 PM 13517 97290 21137

2/17/2014 1:23:32 PM 13609 97290 21137

2/17/2014 1:23:33 PM 15162 97290 21137

2/17/2014 1:23:34 PM 14470 97290 21137

2/17/2014 1:23:34 PM 14327 97290 21137

2/17/2014 1:23:36 PM 13031 97290 21137

2/17/2014 1:23:37 PM 13188 97290 21137

2/17/2014 1:23:38 PM 14037 97290 21137

2/17/2014 1:23:38 PM 14009 97290 21137

2/17/2014 1:23:40 PM 14212 97290 21137

2/17/2014 1:23:41 PM 15073 97290 21137

2/17/2014 1:23:42 PM 14778 97290 21137

2/17/2014 1:23:43 PM 15874 97290 21137

2/17/2014 1:23:44 PM 15248 97290 21137

2/17/2014 1:23:44 PM 14012 97290 21137

2/17/2014 1:23:46 PM 14861 97290 21137

2/17/2014 1:23:46 PM 14843 97290 21137

2/17/2014 1:23:47 PM 15777 97290 21137

2/17/2014 1:23:48 PM 15989 97290 21137

2/17/2014 1:23:50 PM 17598 97290 21137

2/17/2014 1:23:50 PM 17449 97290 21137

2/17/2014 1:23:52 PM 15453 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:23:52 PM 14892 97290 21137

2/17/2014 1:23:54 PM 14033 97290 21137

2/17/2014 1:23:54 PM 13498 97290 21137

2/17/2014 1:23:56 PM 13664 97290 21137

2/17/2014 1:23:57 PM 14756 97290 21137

2/17/2014 1:23:58 PM 14519 97290 21137

2/17/2014 1:23:59 PM 12629 97290 21137

2/17/2014 1:24:00 PM 15217 97290 21137

2/17/2014 1:24:00 PM 13734 97290 21137

2/17/2014 1:24:02 PM 14983 97290 21137

2/17/2014 1:24:02 PM 14456 97290 21137

2/17/2014 1:24:04 PM 13514 97290 21137

2/17/2014 1:24:05 PM 15588 97290 21137

2/17/2014 1:24:06 PM 15291 97290 21137

2/17/2014 1:24:06 PM 15207 97290 21137

2/17/2014 1:24:07 PM 14623 97290 21137

2/17/2014 1:24:08 PM 14365 97290 21137

2/17/2014 1:24:10 PM 14541 97290 21137

2/17/2014 1:24:10 PM 13745 97290 21137

2/17/2014 1:24:12 PM 14686 97290 21137

2/17/2014 1:24:12 PM 13331 97290 21137

2/17/2014 1:24:14 PM 14013 97290 21137

2/17/2014 1:24:15 PM 14213 97290 21137

2/17/2014 1:24:16 PM 14313 97290 21137

2/17/2014 1:24:16 PM 13813 97290 21137

2/17/2014 1:24:17 PM 14768 97290 21137

2/17/2014 1:24:18 PM 13772 97290 21137

2/17/2014 1:24:20 PM 15958 97290 21137

2/17/2014 1:24:20 PM 15233 97290 21137

2/17/2014 1:24:22 PM 15659 97290 21137

2/17/2014 1:24:22 PM 15315 97290 21137

2/17/2014 1:24:24 PM 16182 97290 21137

2/17/2014 1:24:24 PM 14448 97290 21137

2/17/2014 1:24:26 PM 15925 97290 21137

2/17/2014 1:24:27 PM 14961 97290 21137

2/17/2014 1:24:28 PM 16250 97290 21137

2/17/2014 1:24:28 PM 14960 97290 21137

2/17/2014 1:24:30 PM 15895 97290 21137

2/17/2014 1:24:30 PM 15702 97290 21137

2/17/2014 1:24:32 PM 14984 97290 21137

2/17/2014 1:24:32 PM 14516 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:24:34 PM 16049 97290 21137

2/17/2014 1:24:35 PM 14782 97290 21137

2/17/2014 1:24:36 PM 14543 97290 21137

2/17/2014 1:24:36 PM 13775 97290 21137

2/17/2014 1:24:37 PM 14976 97290 21137

2/17/2014 1:24:38 PM 14094 97290 21137

2/17/2014 1:24:40 PM 14478 97290 21137

2/17/2014 1:24:40 PM 12793 97290 21137

2/17/2014 1:24:42 PM 14629 97290 21137

2/17/2014 1:24:43 PM 15807 97290 21137

2/17/2014 1:24:44 PM 15298 97290 21137

2/17/2014 1:24:44 PM 14752 97290 21137

2/17/2014 1:24:46 PM 13814 97290 21137

2/17/2014 1:24:47 PM 14073 97290 21137

2/17/2014 1:24:48 PM 15249 97290 21137

2/17/2014 1:24:48 PM 13718 97290 21137

2/17/2014 1:24:50 PM 14462 97290 21137

2/17/2014 1:24:51 PM 14445 97290 21137

2/17/2014 1:24:52 PM 14763 97290 21137

2/17/2014 1:24:52 PM 14531 97290 21137

2/17/2014 1:24:54 PM 14565 97290 21137

2/17/2014 1:24:54 PM 13740 97290 21137

2/17/2014 1:24:56 PM 14531 97290 21137

2/17/2014 1:24:56 PM 13083 97290 21137

2/17/2014 1:24:58 PM 14640 97290 21137

2/17/2014 1:24:59 PM 15630 97290 21137

2/17/2014 1:25:00 PM 15429 97290 21137

2/17/2014 1:25:00 PM 14197 97290 21137

2/17/2014 1:25:02 PM 15287 97290 21137

2/17/2014 1:25:03 PM 14591 97290 21137

2/17/2014 1:25:04 PM 15408 97290 21137

2/17/2014 1:25:04 PM 13212 97290 21137

2/17/2014 1:25:06 PM 15435 97290 21137

2/17/2014 1:25:06 PM 13263 97290 21137

2/17/2014 1:25:08 PM 15087 97290 21137

2/17/2014 1:25:08 PM 14748 97290 21137

2/17/2014 1:25:10 PM 16042 97290 21137

2/17/2014 1:25:11 PM 15830 97290 21137

2/17/2014 1:25:12 PM 15974 97290 21137

2/17/2014 1:25:12 PM 13857 97290 21137

2/17/2014 1:25:14 PM 16143 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:25:15 PM 15525 97290 21137

2/17/2014 1:25:16 PM 14621 97290 21137

2/17/2014 1:25:16 PM 14065 97290 21137

2/17/2014 1:25:18 PM 13416 97290 21137

2/17/2014 1:25:19 PM 15234 97290 21137

2/17/2014 1:25:20 PM 13948 97290 21137

2/17/2014 1:25:21 PM 13837 97290 21137

2/17/2014 1:25:22 PM 14582 97290 21137

2/17/2014 1:25:22 PM 13569 97290 21137

2/17/2014 1:25:24 PM 14865 97290 21137

2/17/2014 1:25:24 PM 14516 97290 21137

2/17/2014 1:25:26 PM 14347 97290 21137

2/17/2014 1:25:26 PM 14309 97290 21137

2/17/2014 1:25:28 PM 14596 97290 21137

2/17/2014 1:25:28 PM 13039 97290 21137

2/17/2014 1:25:30 PM 12619 97290 21137

2/17/2014 1:25:30 PM 12365 97290 21137

2/17/2014 1:25:31 PM 15181 97290 21137

2/17/2014 1:25:32 PM 13545 97290 21137

2/17/2014 1:25:34 PM 14189 97290 21137

2/17/2014 1:25:34 PM 12956 97290 21137

2/17/2014 1:25:36 PM 14767 97290 21137

2/17/2014 1:25:37 PM 13801 97290 21137

2/17/2014 1:25:38 PM 14010 97290 21137

2/17/2014 1:25:39 PM 14482 97290 21137

2/17/2014 1:25:40 PM 15695 97290 21137

2/17/2014 1:25:40 PM 14540 97290 21137

2/17/2014 1:25:42 PM 16523 97290 21137

2/17/2014 1:25:42 PM 14811 97290 21137

2/17/2014 1:25:44 PM 16722 97290 21137

2/17/2014 1:25:45 PM 16150 97290 21137

2/17/2014 1:25:46 PM 18437 97290 21137

2/17/2014 1:25:46 PM 17389 97290 21137

2/17/2014 1:25:48 PM 17607 97290 21137

2/17/2014 1:25:49 PM 18022 97290 21137

2/17/2014 1:25:50 PM 17003 97290 21137

2/17/2014 1:25:50 PM 16895 97290 21137

2/17/2014 1:25:52 PM 17547 97290 21137

2/17/2014 1:25:52 PM 16431 97290 21137

2/17/2014 1:25:54 PM 16096 97290 21137

2/17/2014 1:25:54 PM 15307 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:25:56 PM 15064 97290 21137

2/17/2014 1:25:56 PM 14086 97290 21137

2/17/2014 1:25:57 PM 13661 97290 21137

2/17/2014 1:25:58 PM 14335 97290 21137

2/17/2014 1:25:59 PM 15314 97290 21137

2/17/2014 1:26:00 PM 13848 97290 21137

2/17/2014 1:26:02 PM 14622 97290 21137

2/17/2014 1:26:02 PM 14425 97290 21137

2/17/2014 1:26:04 PM 15786 97290 21137

2/17/2014 1:26:04 PM 14776 97290 21137

2/17/2014 1:26:06 PM 14948 97290 21137

2/17/2014 1:26:06 PM 14674 97290 21137

2/17/2014 1:26:08 PM 15206 97290 21137

2/17/2014 1:26:08 PM 13667 97290 21137

2/17/2014 1:26:10 PM 15141 97290 21137

2/17/2014 1:26:10 PM 14345 97290 21137

2/17/2014 1:26:12 PM 13916 97290 21137

2/17/2014 1:26:12 PM 13666 97290 21137

2/17/2014 1:26:13 PM 15389 97290 21137

2/17/2014 1:26:14 PM 14047 97290 21137

2/17/2014 1:26:16 PM 13051 97290 21137

2/17/2014 1:26:17 PM 13252 97290 21137

2/17/2014 1:26:18 PM 14688 97290 21137

2/17/2014 1:26:18 PM 14593 97290 21137

2/17/2014 1:26:20 PM 13932 97290 21137

2/17/2014 1:26:21 PM 13233 97290 21137

2/17/2014 1:26:22 PM 15579 97290 21137

2/17/2014 1:26:22 PM 13958 97290 21137

2/17/2014 1:26:24 PM 15445 97290 21137

2/17/2014 1:26:25 PM 15171 97290 21137

2/17/2014 1:26:26 PM 14388 97290 21137

2/17/2014 1:26:26 PM 14112 97290 21137

2/17/2014 1:26:28 PM 15696 97290 21137

2/17/2014 1:26:28 PM 15147 97290 21137

2/17/2014 1:26:30 PM 15403 97290 21137

2/17/2014 1:26:30 PM 14454 97290 21137

2/17/2014 1:26:32 PM 13841 97290 21137

2/17/2014 1:26:33 PM 15160 97290 21137

2/17/2014 1:26:34 PM 14380 97290 21137

2/17/2014 1:26:35 PM 14395 97290 21137

2/17/2014 1:26:36 PM 14579 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:26:36 PM 14398 97290 21137

2/17/2014 1:26:38 PM 14865 97290 21137

2/17/2014 1:26:38 PM 13196 97290 21137

2/17/2014 1:26:40 PM 14039 97290 21137

2/17/2014 1:26:40 PM 13799 97290 21137

2/17/2014 1:26:42 PM 14467 97290 21137

2/17/2014 1:26:42 PM 14430 97290 21137

2/17/2014 1:26:44 PM 16084 97290 21137

2/17/2014 1:26:44 PM 14536 97290 21137

2/17/2014 1:26:46 PM 14452 97290 21137

2/17/2014 1:26:46 PM 13891 97290 21137

2/17/2014 1:26:48 PM 14478 97290 21137

2/17/2014 1:26:48 PM 13273 97290 21137

2/17/2014 1:26:50 PM 13909 97290 21137

2/17/2014 1:26:50 PM 12747 97290 21137

2/17/2014 1:26:52 PM 14707 97290 21137

2/17/2014 1:26:52 PM 13486 97290 21137

2/17/2014 1:26:54 PM 14531 97290 21137

2/17/2014 1:26:54 PM 14403 97290 21137

2/17/2014 1:26:56 PM 14175 97290 21137

2/17/2014 1:26:56 PM 13740 97290 21137

2/17/2014 1:26:58 PM 15113 97290 21137

2/17/2014 1:26:58 PM 14973 97290 21137

2/17/2014 1:27:00 PM 14188 97290 21137

2/17/2014 1:27:01 PM 14797 97290 21137

2/17/2014 1:27:02 PM 15669 97290 21137

2/17/2014 1:27:02 PM 13479 97290 21137

2/17/2014 1:27:04 PM 16721 97290 21137

2/17/2014 1:27:04 PM 14327 97290 21137

2/17/2014 1:27:06 PM 17980 97290 21137

2/17/2014 1:27:06 PM 15880 97290 21137

2/17/2014 1:27:07 PM 18715 97290 21137

2/17/2014 1:27:08 PM 18357 97290 21137

2/17/2014 1:27:10 PM 18794 97290 21137

2/17/2014 1:27:11 PM 18348 97290 21137

2/17/2014 1:27:12 PM 16137 97290 21137

2/17/2014 1:27:13 PM 17024 97290 21137

2/17/2014 1:27:14 PM 18386 97290 21137

2/17/2014 1:27:15 PM 16896 97290 21137

2/17/2014 1:27:16 PM 16344 97290 21137

2/17/2014 1:27:16 PM 15756 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:27:18 PM 15549 97290 21137

2/17/2014 1:27:19 PM 16127 97290 21137

2/17/2014 1:27:20 PM 15341 97290 21137

2/17/2014 1:27:21 PM 15445 97290 21137

2/17/2014 1:27:22 PM 16220 97290 21137

2/17/2014 1:27:22 PM 16161 97290 21137

2/17/2014 1:27:24 PM 17626 97290 21137

2/17/2014 1:27:24 PM 16145 97290 21137

2/17/2014 1:27:26 PM 15746 97290 21137

2/17/2014 1:27:27 PM 16086 97290 21137

2/17/2014 1:27:28 PM 17191 97290 21137

2/17/2014 1:27:29 PM 16597 97290 21137

2/17/2014 1:27:30 PM 16179 97290 21137

2/17/2014 1:27:30 PM 15205 97290 21137

2/17/2014 1:27:32 PM 16011 97290 21137

2/17/2014 1:27:32 PM 15702 97290 21137

2/17/2014 1:27:33 PM 14635 97290 21137

2/17/2014 1:27:35 PM 13589 97290 21137

2/17/2014 1:27:36 PM 14647 97290 21137

2/17/2014 1:27:37 PM 14251 97290 21137

2/17/2014 1:27:38 PM 14452 97290 21137

2/17/2014 1:27:39 PM 13003 97290 21137

2/17/2014 1:27:40 PM 13847 97290 21137

2/17/2014 1:27:40 PM 13751 97290 21137

2/17/2014 1:27:42 PM 14591 97290 21137

2/17/2014 1:27:43 PM 14869 97290 21137

2/17/2014 1:27:43 PM 13038 97290 21137

2/17/2014 1:27:44 PM 14487 97290 21137

2/17/2014 1:27:46 PM 15035 97290 21137

2/17/2014 1:27:46 PM 14302 97290 21137

2/17/2014 1:27:48 PM 14228 97290 21137

2/17/2014 1:27:48 PM 12887 97290 21137

2/17/2014 1:27:50 PM 14935 97290 21137

2/17/2014 1:27:50 PM 13661 97290 21137

2/17/2014 1:27:51 PM 14684 97290 21137

2/17/2014 1:27:52 PM 14921 97290 21137

2/17/2014 1:27:53 PM 14500 97290 21137

2/17/2014 1:27:54 PM 14425 97290 21137

2/17/2014 1:27:56 PM 16906 97290 21137

2/17/2014 1:27:56 PM 14586 97290 21137

2/17/2014 1:27:58 PM 15206 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:27:59 PM 14871 97290 21137

2/17/2014 1:28:00 PM 15808 97290 21137

2/17/2014 1:28:26 PM 15105 97290 21137

2/17/2014 1:28:26 PM 14703 97290 21137

2/17/2014 1:28:28 PM 14276 97290 21137

2/17/2014 1:28:28 PM 13199 97290 21137

2/17/2014 1:28:30 PM 13920 97290 21137

2/17/2014 1:28:31 PM 13680 97290 21137

2/17/2014 1:28:32 PM 13447 97290 21137

2/17/2014 1:28:32 PM 12870 97290 21137

2/17/2014 1:28:34 PM 14491 97290 21137

2/17/2014 1:28:34 PM 13822 97290 21137

2/17/2014 1:28:35 PM 14525 97290 21137

2/17/2014 1:28:36 PM 13711 97290 21137

2/17/2014 1:28:38 PM 14017 97290 21137

2/17/2014 1:28:39 PM 14184 97290 21137

2/17/2014 1:28:40 PM 13746 97290 21137

2/17/2014 1:28:41 PM 14836 97290 21137

2/17/2014 1:28:42 PM 14959 97290 21137

2/17/2014 1:28:43 PM 14239 97290 21137

2/17/2014 1:28:44 PM 13910 97290 21137

2/17/2014 1:28:45 PM 13377 97290 21137

2/17/2014 1:28:46 PM 14744 97290 21137

2/17/2014 1:28:47 PM 15236 97290 21137

2/17/2014 1:28:48 PM 14999 97290 21137

2/17/2014 1:28:48 PM 13439 97290 21137

2/17/2014 1:28:50 PM 15367 97290 21137

2/17/2014 1:28:50 PM 14910 97290 21137

2/17/2014 1:28:51 PM 14821 97290 21137

2/17/2014 1:28:52 PM 14775 97290 21137

2/17/2014 1:28:54 PM 15173 97290 21137

2/17/2014 1:28:54 PM 14733 97290 21137

2/17/2014 1:28:56 PM 14486 97290 21137

2/17/2014 1:28:56 PM 13423 97290 21137

2/17/2014 1:28:58 PM 15561 97290 21137

2/17/2014 1:28:58 PM 13880 97290 21137

2/17/2014 1:29:00 PM 14907 97290 21137

2/17/2014 1:29:00 PM 13790 97290 21137

2/17/2014 1:29:02 PM 14257 97290 21137

2/17/2014 1:29:02 PM 12894 97290 21137

2/17/2014 1:29:04 PM 15373 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:29:05 PM 14853 97290 21137

2/17/2014 1:29:06 PM 13523 97290 21137

2/17/2014 1:29:07 PM 12500 97290 21137

2/17/2014 1:29:08 PM 12995 97290 21137

2/17/2014 1:29:09 PM 13718 97290 21137

2/17/2014 1:29:10 PM 14139 97290 21137

2/17/2014 1:29:10 PM 13255 97290 21137

2/17/2014 1:29:12 PM 14503 97290 21137

2/17/2014 1:29:13 PM 14032 97290 21137

2/17/2014 1:29:14 PM 13844 97290 21137

2/17/2014 1:29:15 PM 15161 97290 21137

2/17/2014 1:29:16 PM 13660 97290 21137

2/17/2014 1:29:17 PM 13795 97290 21137

2/17/2014 1:29:18 PM 14992 97290 21137

2/17/2014 1:29:18 PM 13768 97290 21137

2/17/2014 1:29:20 PM 15568 97290 21137

2/17/2014 1:29:21 PM 16402 97290 21137

2/17/2014 1:29:22 PM 16550 97290 21137

2/17/2014 1:29:23 PM 17277 97290 21137

2/17/2014 1:29:24 PM 15689 97290 21137

2/17/2014 1:29:25 PM 16372 97290 21137

2/17/2014 1:29:26 PM 17800 97290 21137

2/17/2014 1:29:26 PM 17203 97290 21137

2/17/2014 1:29:28 PM 16555 97290 21137

2/17/2014 1:29:28 PM 15700 97290 21137

2/17/2014 1:29:30 PM 16514 97290 21137

2/17/2014 1:29:30 PM 15658 97290 21137

2/17/2014 1:29:32 PM 15618 97290 21137

2/17/2014 1:29:32 PM 14164 97290 21137

2/17/2014 1:29:33 PM 15691 97290 21137

2/17/2014 1:29:34 PM 15442 97290 21137

2/17/2014 1:29:36 PM 15560 97290 21137

2/17/2014 1:29:36 PM 14360 97290 21137

2/17/2014 1:29:38 PM 15177 97290 21137

2/17/2014 1:29:38 PM 14270 97290 21137

2/17/2014 1:29:40 PM 15806 97290 21137

2/17/2014 1:29:40 PM 15584 97290 21137

2/17/2014 1:30:04 PM 16637 97290 21137

2/17/2014 1:30:06 PM 16159 97290 21137

2/17/2014 1:30:06 PM 16129 97290 21137

2/17/2014 1:30:08 PM 16542 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:30:08 PM 15475 97290 21137

2/17/2014 1:30:10 PM 17459 97290 21137

2/17/2014 1:30:10 PM 15719 97290 21137

2/17/2014 1:30:12 PM 15236 97290 21137

2/17/2014 1:30:12 PM 15225 97290 21137

2/17/2014 1:30:14 PM 14279 97290 21137

2/17/2014 1:30:14 PM 14189 97290 21137

2/17/2014 1:30:16 PM 13687 97290 21137

2/17/2014 1:30:17 PM 13261 97290 21137

2/17/2014 1:30:18 PM 13305 97290 21137

2/17/2014 1:30:18 PM 12956 97290 21137

2/17/2014 1:30:20 PM 14159 97290 21137

2/17/2014 1:30:20 PM 13980 97290 21137

2/17/2014 1:30:21 PM 16245 97290 21137

2/17/2014 1:30:23 PM 13121 97290 21137

2/17/2014 1:30:24 PM 14440 97290 21137

2/17/2014 1:30:25 PM 15340 97290 21137

2/17/2014 1:30:26 PM 14395 97290 21137

2/17/2014 1:30:26 PM 14188 97290 21137

2/17/2014 1:30:28 PM 14821 97290 21137

2/17/2014 1:30:28 PM 14407 97290 21137

2/17/2014 1:30:30 PM 14613 97290 21137

2/17/2014 1:30:30 PM 13935 97290 21137

2/17/2014 1:30:32 PM 15083 97290 21137

2/17/2014 1:30:32 PM 14901 97290 21137

2/17/2014 1:30:34 PM 14101 97290 21137

2/17/2014 1:30:34 PM 13445 97290 21137

2/17/2014 1:30:36 PM 14823 97290 21137

2/17/2014 1:30:36 PM 14055 97290 21137

2/17/2014 1:30:37 PM 15136 97290 21137

2/17/2014 1:30:38 PM 13054 97290 21137

2/17/2014 1:30:40 PM 14483 97290 21137

2/17/2014 1:30:40 PM 13701 97290 21137

2/17/2014 1:30:42 PM 14255 97290 21137

2/17/2014 1:30:43 PM 15563 97290 21137

2/17/2014 1:30:44 PM 14751 97290 21137

2/17/2014 1:30:44 PM 14157 97290 21137

2/17/2014 1:30:45 PM 16679 97290 21137

2/17/2014 1:30:46 PM 15480 97290 21137

2/17/2014 1:30:47 PM 15090 97290 21137

2/17/2014 1:30:48 PM 13972 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:30:50 PM 15133 97290 21137

2/17/2014 1:30:50 PM 15033 97290 21137

2/17/2014 1:30:52 PM 15548 97290 21137

2/17/2014 1:30:52 PM 14357 97290 21137

2/17/2014 1:30:54 PM 14337 97290 21137

2/17/2014 1:30:54 PM 13789 97290 21137

2/17/2014 1:30:56 PM 14583 97290 21137

2/17/2014 1:30:56 PM 13934 97290 21137

2/17/2014 1:30:57 PM 13785 97290 21137

2/17/2014 1:30:58 PM 13166 97290 21137

2/17/2014 1:31:00 PM 14841 97290 21137

2/17/2014 1:31:00 PM 14480 97290 21137

2/17/2014 1:31:02 PM 14000 97290 21137

2/17/2014 1:31:02 PM 13550 97290 21137

2/17/2014 1:31:04 PM 13347 97290 21137

2/17/2014 1:31:04 PM 13267 97290 21137

2/17/2014 1:31:06 PM 15076 97290 21137

2/17/2014 1:31:06 PM 13999 97290 21137

2/17/2014 1:31:08 PM 14569 97290 21137

2/17/2014 1:31:08 PM 13332 97290 21137

2/17/2014 1:31:10 PM 15273 97290 21137

2/17/2014 1:31:10 PM 15068 97290 21137

2/17/2014 1:31:12 PM 13277 97290 21137

2/17/2014 1:31:13 PM 14539 97290 21137

2/17/2014 1:31:14 PM 13534 97290 21137

2/17/2014 1:31:15 PM 16103 97290 21137

2/17/2014 1:31:16 PM 14916 97290 21137

2/17/2014 1:31:16 PM 14529 97290 21137

2/17/2014 1:31:18 PM 14852 97290 21137

2/17/2014 1:31:19 PM 17213 97290 21137

2/17/2014 1:31:20 PM 17953 97290 21137

2/17/2014 1:31:21 PM 18738 97290 21137

2/17/2014 1:31:22 PM 18454 97290 21137

2/17/2014 1:31:22 PM 18083 97290 21137

2/17/2014 1:31:24 PM 17811 97290 21137

2/17/2014 1:31:24 PM 16422 97290 21137

2/17/2014 1:31:26 PM 17965 97290 21137

2/17/2014 1:31:26 PM 16701 97290 21137

2/17/2014 1:31:27 PM 15455 97290 21137

2/17/2014 1:31:28 PM 14663 97290 21137

2/17/2014 1:31:29 PM 14676 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:31:30 PM 14259 97290 21137

2/17/2014 1:31:32 PM 14424 97290 21137

2/17/2014 1:31:32 PM 12696 97290 21137

2/17/2014 1:31:34 PM 14653 97290 21137

2/17/2014 1:31:34 PM 13854 97290 21137

2/17/2014 1:31:36 PM 14103 97290 21137

2/17/2014 1:31:36 PM 13815 97290 21137

2/17/2014 1:31:37 PM 11883 97290 21137

2/17/2014 1:31:38 PM 14311 97290 21137

2/17/2014 1:31:40 PM 13807 97290 21137

2/17/2014 1:31:40 PM 12872 97290 21137

2/17/2014 1:31:42 PM 14469 97290 21137

2/17/2014 1:31:42 PM 13238 97290 21137

2/17/2014 1:31:44 PM 14449 97290 21137

2/17/2014 1:31:44 PM 12797 97290 21137

2/17/2014 1:31:46 PM 14890 97290 21137

2/17/2014 1:31:46 PM 13242 97290 21137

2/17/2014 1:31:48 PM 16082 97290 21137

2/17/2014 1:31:48 PM 14460 97290 21137

2/17/2014 1:31:50 PM 14895 97290 21137

2/17/2014 1:31:50 PM 14223 97290 21137

2/17/2014 1:31:52 PM 15706 97290 21137

2/17/2014 1:31:52 PM 13826 97290 21137

2/17/2014 1:31:54 PM 13536 97290 21137

2/17/2014 1:31:55 PM 14304 97290 21137

2/17/2014 1:31:56 PM 15516 97290 21137

2/17/2014 1:31:56 PM 14949 97290 21137

2/17/2014 1:31:58 PM 15244 97290 21137

2/17/2014 1:31:58 PM 13457 97290 21137

2/17/2014 1:32:00 PM 15091 97290 21137

2/17/2014 1:32:01 PM 14542 97290 21137

2/17/2014 1:32:02 PM 14585 97290 21137

2/17/2014 1:32:03 PM 15496 97290 21137

2/17/2014 1:32:04 PM 14554 97290 21137

2/17/2014 1:32:05 PM 15008 97290 21137

2/17/2014 1:32:06 PM 16142 97290 21137

2/17/2014 1:32:06 PM 14805 97290 21137

2/17/2014 1:32:08 PM 14231 97290 21137

2/17/2014 1:32:09 PM 14898 97290 21137

2/17/2014 1:32:10 PM 13024 97290 21137

2/17/2014 1:32:11 PM 15556 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:32:12 PM 16519 97290 21137

2/17/2014 1:32:12 PM 13669 97290 21137

2/17/2014 1:32:14 PM 13197 97290 21137

2/17/2014 1:32:15 PM 13979 97290 21137

2/17/2014 1:32:16 PM 14625 97290 21137

2/17/2014 1:32:17 PM 14846 97290 21137

2/17/2014 1:32:18 PM 12741 97290 21137

2/17/2014 1:32:19 PM 12995 97290 21137

2/17/2014 1:32:20 PM 13238 97290 21137

2/17/2014 1:32:21 PM 14019 97290 21137

2/17/2014 1:32:22 PM 12925 97290 21137

2/17/2014 1:32:23 PM 13191 97290 21137

2/17/2014 1:32:24 PM 16987 97290 21137

2/17/2014 1:32:24 PM 14907 97290 21137

2/17/2014 1:32:25 PM 13246 97290 21137

2/17/2014 1:32:26 PM 15071 97290 21137

2/17/2014 1:32:28 PM 14404 97290 21137

2/17/2014 1:32:28 PM 14178 97290 21137

2/17/2014 1:32:30 PM 13351 97290 21137

2/17/2014 1:32:30 PM 12517 97290 21137

2/17/2014 1:32:32 PM 14859 97290 21137

2/17/2014 1:32:32 PM 14035 97290 21137

2/17/2014 1:32:34 PM 16657 97290 21137

2/17/2014 1:32:34 PM 13708 97290 21137

2/17/2014 1:32:36 PM 15868 97290 21137

2/17/2014 1:32:36 PM 15474 97290 21137

2/17/2014 1:32:38 PM 17137 97290 21137

2/17/2014 1:32:38 PM 15594 97290 21137

2/17/2014 1:32:40 PM 16469 97290 21137

2/17/2014 1:32:40 PM 15358 97290 21137

2/17/2014 1:32:42 PM 15157 97290 21137

2/17/2014 1:32:43 PM 15339 97290 21137

2/17/2014 1:32:44 PM 17424 97290 21137

2/17/2014 1:32:44 PM 16206 97290 21137

2/17/2014 1:32:46 PM 15391 97290 21137

2/17/2014 1:32:47 PM 15607 97290 21137

2/17/2014 1:32:47 PM 12872 97290 21137

2/17/2014 1:32:48 PM 12578 97290 21137

2/17/2014 1:32:50 PM 14664 97290 21137

2/17/2014 1:32:51 PM 12996 97290 21137

2/17/2014 1:32:52 PM 13869 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:32:53 PM 15257 97290 21137

2/17/2014 1:32:54 PM 14704 97290 21137

2/17/2014 1:32:54 PM 14356 97290 21137

2/17/2014 1:32:56 PM 13969 97290 21137

2/17/2014 1:32:57 PM 15312 97290 21137

2/17/2014 1:32:58 PM 13938 97290 21137

2/17/2014 1:32:58 PM 13894 97290 21137

2/17/2014 1:33:00 PM 14803 97290 21137

2/17/2014 1:33:00 PM 13853 97290 21137

2/17/2014 1:33:02 PM 14501 97290 21137

2/17/2014 1:33:02 PM 14395 97290 21137

2/17/2014 1:33:04 PM 16228 97290 21137

2/17/2014 1:33:04 PM 15337 97290 21137

2/17/2014 1:33:06 PM 14184 97290 21137

2/17/2014 1:33:06 PM 13566 97290 21137

2/17/2014 1:33:08 PM 13890 97290 21137

2/17/2014 1:33:08 PM 13201 97290 21137

2/17/2014 1:33:10 PM 15185 97290 21137

2/17/2014 1:33:10 PM 14302 97290 21137

2/17/2014 1:33:12 PM 15514 97290 21137

2/17/2014 1:33:12 PM 14776 97290 21137

2/17/2014 1:33:14 PM 15398 97290 21137

2/17/2014 1:33:15 PM 15489 97290 21137

2/17/2014 1:33:16 PM 13142 97290 21137

2/17/2014 1:33:17 PM 13935 97290 21137

2/17/2014 1:33:18 PM 14883 97290 21137

2/17/2014 1:33:18 PM 14281 97290 21137

2/17/2014 1:33:20 PM 15330 97290 21137

2/17/2014 1:33:20 PM 14760 97290 21137

2/17/2014 1:33:22 PM 15922 97290 21137

2/17/2014 1:33:23 PM 16040 97290 21137

2/17/2014 1:33:24 PM 15380 97290 21137

2/17/2014 1:33:25 PM 15305 97290 21137

2/17/2014 1:33:26 PM 14536 97290 21137

2/17/2014 1:33:27 PM 15094 97290 21137

2/17/2014 1:33:28 PM 14003 97290 21137

2/17/2014 1:33:29 PM 13371 97290 21137

2/17/2014 1:33:30 PM 13533 97290 21137

2/17/2014 1:33:30 PM 12972 97290 21137

2/17/2014 1:33:32 PM 14483 97290 21137

2/17/2014 1:33:32 PM 13130 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:33:34 PM 14502 97290 21137

2/17/2014 1:33:34 PM 13435 97290 21137

2/17/2014 1:33:36 PM 14819 97290 21137

2/17/2014 1:33:37 PM 15464 97290 21137

2/17/2014 1:33:38 PM 13316 97290 21137

2/17/2014 1:33:39 PM 14579 97290 21137

2/17/2014 1:33:40 PM 13766 97290 21137

2/17/2014 1:33:40 PM 13424 97290 21137

2/17/2014 1:33:42 PM 13955 97290 21137

2/17/2014 1:33:42 PM 13221 97290 21137

2/17/2014 1:33:44 PM 13328 97290 21137

2/17/2014 1:33:45 PM 13292 97290 21137

2/17/2014 1:33:46 PM 14453 97290 21137

2/17/2014 1:33:47 PM 13393 97290 21137

2/17/2014 1:33:48 PM 14928 97290 21137

2/17/2014 1:33:49 PM 14712 97290 21137

2/17/2014 1:33:50 PM 15288 97290 21137

2/17/2014 1:33:50 PM 15252 97290 21137

2/17/2014 1:33:52 PM 15900 97290 21137

2/17/2014 1:33:52 PM 15843 97290 21137

2/17/2014 1:33:54 PM 15045 97290 21137

2/17/2014 1:33:54 PM 13841 97290 21137

2/17/2014 1:33:56 PM 14590 97290 21137

2/17/2014 1:33:56 PM 14297 97290 21137

2/17/2014 1:33:58 PM 15634 97290 21137

2/17/2014 1:33:59 PM 15578 97290 21137

2/17/2014 1:34:00 PM 15534 97290 21137

2/17/2014 1:34:01 PM 14563 97290 21137

2/17/2014 1:34:02 PM 17012 97290 21137

2/17/2014 1:34:02 PM 15971 97290 21137

2/17/2014 1:34:04 PM 15563 97290 21137

2/17/2014 1:34:44 PM 16969 97290 21137

2/17/2014 1:34:44 PM 14592 97290 21137

2/17/2014 1:34:46 PM 14358 97290 21137

2/17/2014 1:34:47 PM 15289 97290 21137

2/17/2014 1:34:48 PM 15252 97290 21137

2/17/2014 1:34:49 PM 14823 97290 21137

2/17/2014 1:34:50 PM 15615 97290 21137

2/17/2014 1:34:50 PM 13983 97290 21137

2/17/2014 1:34:52 PM 13636 97290 21137

2/17/2014 1:34:53 PM 13279 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:34:54 PM 13669 97290 21137

2/17/2014 1:34:55 PM 13107 97290 21137

2/17/2014 1:34:56 PM 14377 97290 21137

2/17/2014 1:34:57 PM 14364 97290 21137

2/17/2014 1:34:58 PM 13881 97290 21137

2/17/2014 1:34:59 PM 15800 97290 21137

2/17/2014 1:35:00 PM 14645 97290 21137

2/17/2014 1:35:00 PM 13580 97290 21137

2/17/2014 1:35:02 PM 15301 97290 21137

2/17/2014 1:35:03 PM 14055 97290 21137

2/17/2014 1:35:04 PM 14313 97290 21137

2/17/2014 1:35:05 PM 13628 97290 21137

2/17/2014 1:35:06 PM 13277 97290 21137

2/17/2014 1:35:06 PM 12319 97290 21137

2/17/2014 1:35:08 PM 13729 97290 21137

2/17/2014 1:35:08 PM 12942 97290 21137

2/17/2014 1:35:10 PM 14039 97290 21137

2/17/2014 1:35:10 PM 14035 97290 21137

2/17/2014 1:35:12 PM 14782 97290 21137

2/17/2014 1:35:12 PM 14489 97290 21137

2/17/2014 1:35:14 PM 15545 97290 21137

2/17/2014 1:35:14 PM 14476 97290 21137

2/17/2014 1:35:16 PM 15184 97290 21137

2/17/2014 1:35:16 PM 14659 97290 21137

2/17/2014 1:35:18 PM 15826 97290 21137

2/17/2014 1:35:18 PM 14516 97290 21137

2/17/2014 1:35:20 PM 15269 97290 21137

2/17/2014 1:35:20 PM 14467 97290 21137

2/17/2014 1:35:21 PM 14986 97290 21137

2/17/2014 1:35:22 PM 14786 97290 21137

2/17/2014 1:35:24 PM 15954 97290 21137

2/17/2014 1:35:24 PM 14856 97290 21137

2/17/2014 1:35:25 PM 15508 97290 21137

2/17/2014 1:35:26 PM 14767 97290 21137

2/17/2014 1:35:28 PM 16681 97290 21137

2/17/2014 1:35:28 PM 15390 97290 21137

2/17/2014 1:35:30 PM 15697 97290 21137

2/17/2014 1:35:30 PM 15624 97290 21137

2/17/2014 1:35:32 PM 14461 97290 21137

2/17/2014 1:35:32 PM 13686 97290 21137

2/17/2014 1:35:33 PM 14415 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:35:34 PM 13983 97290 21137

2/17/2014 1:35:36 PM 14716 97290 21137

2/17/2014 1:35:36 PM 14269 97290 21137

2/17/2014 1:35:38 PM 13527 97290 21137

2/17/2014 1:35:39 PM 13732 97290 21137

2/17/2014 1:35:40 PM 14563 97290 21137

2/17/2014 1:35:41 PM 14980 97290 21137

2/17/2014 1:35:42 PM 14575 97290 21137

2/17/2014 1:35:43 PM 15673 97290 21137

2/17/2014 1:35:44 PM 14694 97290 21137

2/17/2014 1:35:44 PM 14628 97290 21137

2/17/2014 1:35:46 PM 14698 97290 21137

2/17/2014 1:35:46 PM 13791 97290 21137

2/17/2014 1:35:48 PM 14684 97290 21137

2/17/2014 1:35:49 PM 14741 97290 21137

2/17/2014 1:35:50 PM 15325 97290 21137

2/17/2014 1:35:51 PM 15141 97290 21137

2/17/2014 1:35:52 PM 15605 97290 21137

2/17/2014 1:35:53 PM 14641 97290 21137

2/17/2014 1:35:54 PM 15000 97290 21137

2/17/2014 1:35:54 PM 14490 97290 21137

2/17/2014 1:35:56 PM 15862 97290 21137

2/17/2014 1:35:57 PM 15365 97290 21137

2/17/2014 1:35:58 PM 16891 97290 21137

2/17/2014 1:35:59 PM 17662 97290 21137

2/17/2014 1:36:00 PM 18924 97290 21137

2/17/2014 1:36:00 PM 18095 97290 21137

2/17/2014 1:36:02 PM 18741 97290 21137

2/17/2014 1:36:03 PM 17705 97290 21137

2/17/2014 1:36:04 PM 17386 97290 21137

2/17/2014 1:36:04 PM 15536 97290 21137

2/17/2014 1:36:06 PM 16106 97290 21137

2/17/2014 1:36:06 PM 16064 97290 21137

2/17/2014 1:36:08 PM 15156 97290 21137

2/17/2014 1:36:08 PM 13389 97290 21137

2/17/2014 1:36:10 PM 13547 97290 21137

2/17/2014 1:36:10 PM 12986 97290 21137

2/17/2014 1:36:12 PM 13206 97290 21137

2/17/2014 1:36:13 PM 13861 97290 21137

2/17/2014 1:36:14 PM 13305 97290 21137

2/17/2014 1:36:15 PM 13616 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:36:16 PM 14714 97290 21137

2/17/2014 1:36:16 PM 13837 97290 21137

2/17/2014 1:36:18 PM 14378 97290 21137

2/17/2014 1:36:18 PM 14074 97290 21137

2/17/2014 1:36:20 PM 13587 97290 21137

2/17/2014 1:36:20 PM 12894 97290 21137

2/17/2014 1:36:22 PM 13819 97290 21137

2/17/2014 1:36:22 PM 13638 97290 21137

2/17/2014 1:36:24 PM 15034 97290 21137

2/17/2014 1:36:25 PM 14738 97290 21137

2/17/2014 1:36:26 PM 15294 97290 21137

2/17/2014 1:36:27 PM 14443 97290 21137

2/17/2014 1:36:28 PM 15895 97290 21137

2/17/2014 1:36:28 PM 13781 97290 21137

2/17/2014 1:36:30 PM 16391 97290 21137

2/17/2014 1:36:30 PM 13723 97290 21137

2/17/2014 1:36:32 PM 16217 97290 21137

2/17/2014 1:36:33 PM 13264 97290 21137

2/17/2014 1:36:34 PM 14591 97290 21137

2/17/2014 1:36:34 PM 14326 97290 21137

2/17/2014 1:36:36 PM 15198 97290 21137

2/17/2014 1:36:36 PM 14389 97290 21137

2/17/2014 1:36:38 PM 14257 97290 21137

2/17/2014 1:36:38 PM 13107 97290 21137

2/17/2014 1:36:40 PM 14256 97290 21137

2/17/2014 1:36:40 PM 13944 97290 21137

2/17/2014 1:36:42 PM 13734 97290 21137

2/17/2014 1:36:42 PM 13273 97290 21137

2/17/2014 1:36:44 PM 14118 97290 21137

2/17/2014 1:36:44 PM 13519 97290 21137

2/17/2014 1:36:46 PM 14997 97290 21137

2/17/2014 1:36:46 PM 14029 97290 21137

2/17/2014 1:36:48 PM 14550 97290 21137

2/17/2014 1:36:48 PM 13679 97290 21137

2/17/2014 1:36:50 PM 16627 97290 21137

2/17/2014 1:36:50 PM 16546 97290 21137

2/17/2014 1:36:52 PM 15606 97290 21137

2/17/2014 1:36:52 PM 15506 97290 21137

2/17/2014 1:36:54 PM 13981 97290 21137

2/17/2014 1:36:54 PM 13125 97290 21137

2/17/2014 1:36:56 PM 14471 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:36:56 PM 14298 97290 21137

2/17/2014 1:36:58 PM 13891 97290 21137

2/17/2014 1:36:58 PM 12844 97290 21137

2/17/2014 1:37:00 PM 14512 97290 21137

2/17/2014 1:37:00 PM 13798 97290 21137

2/17/2014 1:37:02 PM 14699 97290 21137

2/17/2014 1:37:02 PM 13815 97290 21137

2/17/2014 1:37:04 PM 13683 97290 21137

2/17/2014 1:37:04 PM 12841 97290 21137

2/17/2014 1:37:06 PM 16151 97290 21137

2/17/2014 1:37:06 PM 14325 97290 21137

2/17/2014 1:37:07 PM 14868 97290 21137

2/17/2014 1:37:08 PM 15477 97290 21137

2/17/2014 1:37:10 PM 14789 97290 21137

2/17/2014 1:37:10 PM 13537 97290 21137

2/17/2014 1:37:12 PM 12384 97290 21137

2/17/2014 1:37:12 PM 12126 97290 21137

2/17/2014 1:37:14 PM 13561 97290 21137

2/17/2014 1:37:14 PM 13080 97290 21137

2/17/2014 1:37:16 PM 15570 97290 21137

2/17/2014 1:37:16 PM 13560 97290 21137

2/17/2014 1:37:18 PM 14992 97290 21137

2/17/2014 1:37:18 PM 14068 97290 21137

2/17/2014 1:37:20 PM 16687 97290 21137

2/17/2014 1:37:21 PM 15421 97290 21137

2/17/2014 1:37:22 PM 16515 97290 21137

2/17/2014 1:37:22 PM 16428 97290 21137

2/17/2014 1:37:24 PM 15297 97290 21137

2/17/2014 1:37:24 PM 15284 97290 21137

2/17/2014 1:37:26 PM 16390 97290 21137

2/17/2014 1:37:26 PM 15761 97290 21137

2/17/2014 1:37:28 PM 15647 97290 21137

2/17/2014 1:37:29 PM 16061 97290 21137

2/17/2014 1:37:30 PM 16075 97290 21137

2/17/2014 1:37:30 PM 15749 97290 21137

2/17/2014 1:37:32 PM 15637 97290 21137

2/17/2014 1:37:33 PM 17229 97290 21137

2/17/2014 1:37:34 PM 17351 97290 21137

2/17/2014 1:37:34 PM 15167 97290 21137

2/17/2014 1:39:32 PM 14188 97290 21137

2/17/2014 1:39:34 PM 14977 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:39:35 PM 16224 97290 21137

2/17/2014 1:39:35 PM 14766 97290 21137

2/17/2014 1:39:36 PM 15301 97290 21137

2/17/2014 1:39:38 PM 16721 97290 21137

2/17/2014 1:39:38 PM 16005 97290 21137

2/17/2014 1:39:40 PM 15902 97290 21137

2/17/2014 1:39:40 PM 15850 97290 21137

2/17/2014 1:39:42 PM 15168 97290 21137

2/17/2014 1:39:42 PM 14235 97290 21137

2/17/2014 1:39:44 PM 14412 97290 21137

2/17/2014 1:39:45 PM 15333 97290 21137

2/17/2014 1:39:46 PM 13948 97290 21137

2/17/2014 1:39:46 PM 13793 97290 21137

2/17/2014 1:39:48 PM 14647 97290 21137

2/17/2014 1:39:48 PM 14581 97290 21137

2/17/2014 1:39:50 PM 14085 97290 21137

2/17/2014 1:39:51 PM 15791 97290 21137

2/17/2014 1:39:52 PM 14524 97290 21137

2/17/2014 1:39:52 PM 13818 97290 21137

2/17/2014 1:39:54 PM 15271 97290 21137

2/17/2014 1:39:55 PM 14077 97290 21137

2/17/2014 1:39:56 PM 15789 97290 21137

2/17/2014 1:39:56 PM 14117 97290 21137

2/17/2014 1:39:58 PM 14539 97290 21137

2/17/2014 1:39:59 PM 13714 97290 21137

2/17/2014 1:40:00 PM 15398 97290 21137

2/17/2014 1:40:01 PM 15729 97290 21137

2/17/2014 1:40:01 PM 13952 97290 21137

2/17/2014 1:40:02 PM 14948 97290 21137

2/17/2014 1:40:04 PM 14209 97290 21137

2/17/2014 1:40:04 PM 14117 97290 21137

2/17/2014 1:40:06 PM 14412 97290 21137

2/17/2014 1:40:06 PM 14253 97290 21137

2/17/2014 1:40:08 PM 14870 97290 21137

2/17/2014 1:40:08 PM 14243 97290 21137

2/17/2014 1:40:10 PM 14037 97290 21137

2/17/2014 1:40:11 PM 14429 97290 21137

2/17/2014 1:40:12 PM 13387 97290 21137

2/17/2014 1:40:13 PM 14326 97290 21137

2/17/2014 1:40:14 PM 14441 97290 21137

2/17/2014 1:40:15 PM 14800 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:40:16 PM 17117 97290 21137

2/17/2014 1:40:16 PM 15670 97290 21137

2/17/2014 1:40:18 PM 16339 97290 21137

2/17/2014 1:40:18 PM 14794 97290 21137

2/17/2014 1:40:20 PM 14372 97290 21137

2/17/2014 1:40:20 PM 13928 97290 21137

2/17/2014 1:40:22 PM 14968 97290 21137

2/17/2014 1:40:22 PM 14393 97290 21137

2/17/2014 1:40:24 PM 14915 97290 21137

2/17/2014 1:40:24 PM 14662 97290 21137

2/17/2014 1:40:26 PM 15549 97290 21137

2/17/2014 1:40:26 PM 14078 97290 21137

2/17/2014 1:40:28 PM 16397 97290 21137

2/17/2014 1:40:28 PM 15109 97290 21137

2/17/2014 1:40:30 PM 13797 97290 21137

2/17/2014 1:40:30 PM 13198 97290 21137

2/17/2014 1:40:32 PM 14325 97290 21137

2/17/2014 1:40:32 PM 13740 97290 21137

2/17/2014 1:40:34 PM 14471 97290 21137

2/17/2014 1:40:35 PM 14417 97290 21137

2/17/2014 1:40:35 PM 14074 97290 21137

2/17/2014 1:40:36 PM 14258 97290 21137

2/17/2014 1:40:38 PM 13794 97290 21137

2/17/2014 1:40:39 PM 13198 97290 21137

2/17/2014 1:40:40 PM 13319 97290 21137

2/17/2014 1:40:41 PM 12960 97290 21137

2/17/2014 1:40:42 PM 13050 97290 21137

2/17/2014 1:40:43 PM 14842 97290 21137

2/17/2014 1:40:44 PM 14720 97290 21137

2/17/2014 1:40:44 PM 14030 97290 21137

2/17/2014 1:40:46 PM 15987 97290 21137

2/17/2014 1:40:46 PM 14497 97290 21137

2/17/2014 1:40:48 PM 15474 97290 21137

2/17/2014 1:40:49 PM 16498 97290 21137

2/17/2014 1:40:50 PM 17204 97290 21137

2/17/2014 1:40:51 PM 18851 97290 21137

2/17/2014 1:40:52 PM 18002 97290 21137

2/17/2014 1:40:53 PM 17970 97290 21137

2/17/2014 1:40:54 PM 17572 97290 21137

2/17/2014 1:40:55 PM 17053 97290 21137

2/17/2014 1:40:56 PM 15873 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:40:56 PM 14948 97290 21137

2/17/2014 1:40:58 PM 12977 97290 21137

2/17/2014 1:40:59 PM 12334 97290 21137

2/17/2014 1:41:00 PM 14256 97290 21137

2/17/2014 1:41:00 PM 13583 97290 21137

2/17/2014 1:41:02 PM 14934 97290 21137

2/17/2014 1:41:02 PM 14233 97290 21137

2/17/2014 1:41:04 PM 15229 97290 21137

2/17/2014 1:41:04 PM 14718 97290 21137

2/17/2014 1:41:06 PM 14489 97290 21137

2/17/2014 1:41:06 PM 13677 97290 21137

2/17/2014 1:41:08 PM 15172 97290 21137

2/17/2014 1:41:09 PM 13903 97290 21137

2/17/2014 1:41:10 PM 15625 97290 21137

2/17/2014 1:41:10 PM 15246 97290 21137

2/17/2014 1:41:12 PM 14881 97290 21137

2/17/2014 1:41:12 PM 14640 97290 21137

2/17/2014 1:41:14 PM 16207 97290 21137

2/17/2014 1:41:14 PM 13590 97290 21137

2/17/2014 1:41:16 PM 15002 97290 21137

2/17/2014 1:41:16 PM 14790 97290 21137

2/17/2014 1:41:18 PM 15307 97290 21137

2/17/2014 1:41:18 PM 14417 97290 21137

2/17/2014 1:41:20 PM 15454 97290 21137

2/17/2014 1:41:20 PM 14663 97290 21137

2/17/2014 1:41:22 PM 14286 97290 21137

2/17/2014 1:41:23 PM 13831 97290 21137

2/17/2014 1:41:24 PM 14467 97290 21137

2/17/2014 1:41:25 PM 14147 97290 21137

2/17/2014 1:41:26 PM 15386 97290 21137

2/17/2014 1:41:27 PM 15336 97290 21137

2/17/2014 1:41:28 PM 14541 97290 21137

2/17/2014 1:41:28 PM 14004 97290 21137

2/17/2014 1:41:30 PM 13865 97290 21137

2/17/2014 1:41:31 PM 14536 97290 21137

2/17/2014 1:41:32 PM 14104 97290 21137

2/17/2014 1:41:32 PM 13756 97290 21137

2/17/2014 1:41:34 PM 15679 97290 21137

2/17/2014 1:41:34 PM 13759 97290 21137

2/17/2014 1:41:35 PM 14870 97290 21137

2/17/2014 1:41:36 PM 13977 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:41:38 PM 14568 97290 21137

2/17/2014 1:41:38 PM 13514 97290 21137

2/17/2014 1:41:40 PM 15282 97290 21137

2/17/2014 1:41:40 PM 14650 97290 21137

2/17/2014 1:41:42 PM 15992 97290 21137

2/17/2014 1:41:42 PM 14198 97290 21137

2/17/2014 1:41:44 PM 14627 97290 21137

2/17/2014 1:41:44 PM 13029 97290 21137

2/17/2014 1:41:46 PM 15506 97290 21137

2/17/2014 1:41:47 PM 15726 97290 21137

2/17/2014 1:41:48 PM 15150 97290 21137

2/17/2014 1:41:48 PM 14641 97290 21137

2/17/2014 1:41:50 PM 13837 97290 21137

2/17/2014 1:41:50 PM 12849 97290 21137

2/17/2014 1:41:52 PM 14882 97290 21137

2/17/2014 1:41:52 PM 14370 97290 21137

2/17/2014 1:41:54 PM 14902 97290 21137

2/17/2014 1:41:54 PM 14045 97290 21137

2/17/2014 1:41:56 PM 15001 97290 21137

2/17/2014 1:41:57 PM 15990 97290 21137

2/17/2014 1:41:58 PM 17047 97290 21137

2/17/2014 1:41:59 PM 18422 97290 21137

2/17/2014 1:42:00 PM 17985 97290 21137

2/17/2014 1:42:01 PM 17816 97290 21137

2/17/2014 1:42:02 PM 18794 97290 21137

2/17/2014 1:42:03 PM 18888 97290 21137

2/17/2014 1:42:04 PM 16302 97290 21137

2/17/2014 1:42:05 PM 14995 97290 21137

2/17/2014 1:42:06 PM 14879 97290 21137

2/17/2014 1:42:06 PM 14609 97290 21137

2/17/2014 1:42:08 PM 14032 97290 21137

2/17/2014 1:42:08 PM 13348 97290 21137

2/17/2014 1:42:10 PM 13717 97290 21137

2/17/2014 1:42:11 PM 15189 97290 21137

2/17/2014 1:42:12 PM 15827 97290 21137

2/17/2014 1:42:12 PM 14906 97290 21137

2/17/2014 1:42:14 PM 15234 97290 21137

2/17/2014 1:42:14 PM 14616 97290 21137

2/17/2014 1:42:15 PM 14038 97290 21137

2/17/2014 1:42:16 PM 13919 97290 21137

2/17/2014 1:42:18 PM 14568 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:42:18 PM 14235 97290 21137

2/17/2014 1:42:20 PM 15162 97290 21137

2/17/2014 1:42:21 PM 15640 97290 21137

2/17/2014 1:42:22 PM 14470 97290 21137

2/17/2014 1:42:23 PM 15587 97290 21137

2/17/2014 1:42:24 PM 15686 97290 21137

2/17/2014 1:42:25 PM 14331 97290 21137

2/17/2014 1:42:26 PM 15235 97290 21137

2/17/2014 1:42:26 PM 14503 97290 21137

2/17/2014 1:42:28 PM 13739 97290 21137

2/17/2014 1:42:29 PM 14114 97290 21137

2/17/2014 1:42:30 PM 13848 97290 21137

2/17/2014 1:42:30 PM 13692 97290 21137

2/17/2014 1:42:32 PM 14313 97290 21137

2/17/2014 1:42:33 PM 14078 97290 21137

2/17/2014 1:42:34 PM 14672 97290 21137

2/17/2014 1:42:34 PM 14049 97290 21137

2/17/2014 1:42:36 PM 14258 97290 21137

2/17/2014 1:42:36 PM 13644 97290 21137

2/17/2014 1:42:38 PM 13131 97290 21137

2/17/2014 1:42:39 PM 11772 97290 21137

2/17/2014 1:42:40 PM 13023 97290 21137

2/17/2014 1:42:40 PM 12645 97290 21137

2/17/2014 1:42:42 PM 13001 97290 21137

2/17/2014 1:42:43 PM 15520 97290 21137

2/17/2014 1:42:44 PM 15160 97290 21137

2/17/2014 1:42:45 PM 14830 97290 21137

2/17/2014 1:42:45 PM 14687 97290 21137

2/17/2014 1:42:46 PM 15161 97290 21137

2/17/2014 1:42:48 PM 15715 97290 21137

2/17/2014 1:42:48 PM 13420 97290 21137

2/17/2014 1:42:50 PM 14578 97290 21137

2/17/2014 1:42:51 PM 14324 97290 21137

2/17/2014 1:42:52 PM 15805 97290 21137

2/17/2014 1:42:52 PM 15461 97290 21137

2/17/2014 1:42:54 PM 14391 97290 21137

2/17/2014 1:42:55 PM 13917 97290 21137

2/17/2014 1:42:56 PM 14639 97290 21137

2/17/2014 1:42:57 PM 14550 97290 21137

2/17/2014 1:42:58 PM 14589 97290 21137

2/17/2014 1:42:58 PM 14317 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 1:43:00 PM 14747 97290 21137

2/17/2014 1:43:01 PM 13706 97290 21137

2/17/2014 1:43:02 PM 13536 97290 21137

2/17/2014 1:43:03 PM 15144 97290 21137

2/17/2014 1:43:04 PM 14826 97290 21137

2/17/2014 1:43:04 PM 13816 97290 21137

2/17/2014 1:43:06 PM 13954 97290 21137

2/17/2014 1:43:07 PM 12848 97290 21137

2/17/2014 1:43:08 PM 15353 97290 21137

2/17/2014 1:43:08 PM 13172 97290 21137

2/17/2014 1:43:10 PM 14962 97290 21137

2/17/2014 1:43:10 PM 13888 97290 21137

2/17/2014 1:43:12 PM 15920 97290 21137

2/17/2014 1:43:12 PM 13880 97290 21137

2/17/2014 1:43:14 PM 16820 97290 21137

2/17/2014 1:43:15 PM 18365 97290 21137

2/17/2014 1:43:15 PM 17071 97290 21137

2/17/2014 1:43:17 PM 16177 97290 21137

2/17/2014 1:43:18 PM 16584 97290 21137

2/17/2014 1:43:18 PM 16086 97290 21137

2/17/2014 1:43:20 PM 16831 97290 21137

2/17/2014 2:01:14 PM 14121 97290 21137

2/17/2014 2:01:14 PM 13280 97290 21137

2/17/2014 2:01:16 PM 13400 97290 21137

2/17/2014 2:01:16 PM 13160 97290 21137

2/17/2014 2:01:18 PM 13610 97290 21137

2/17/2014 2:01:19 PM 14022 97290 21137

2/17/2014 2:01:20 PM 13386 97290 21137

2/17/2014 2:01:20 PM 12985 97290 21137

2/17/2014 2:01:22 PM 14836 97290 21137

2/17/2014 2:01:23 PM 13939 97290 21137

2/17/2014 2:01:24 PM 14734 97290 21137

2/17/2014 2:01:24 PM 13823 97290 21137

2/17/2014 2:01:26 PM 14136 97290 21137

2/17/2014 2:01:27 PM 15564 97290 21137

2/17/2014 2:01:28 PM 14751 97290 21137

2/17/2014 2:01:28 PM 14217 97290 21137

2/17/2014 2:01:30 PM 14444 97290 21137

2/17/2014 2:01:31 PM 15251 97290 21137

2/17/2014 2:01:32 PM 14582 97290 21137

2/17/2014 2:01:33 PM 14415 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:01:34 PM 13773 97290 21137

2/17/2014 2:01:35 PM 15713 97290 21137

2/17/2014 2:01:36 PM 14638 97290 21137

2/17/2014 2:01:37 PM 14549 97290 21137

2/17/2014 2:01:38 PM 15337 97290 21137

2/17/2014 2:01:38 PM 13254 97290 21137

2/17/2014 2:01:40 PM 13903 97290 21137

2/17/2014 2:01:41 PM 14936 97290 21137

2/17/2014 2:01:42 PM 15554 97290 21137

2/17/2014 2:01:43 PM 15288 97290 21137

2/17/2014 2:01:44 PM 15792 97290 21137

2/17/2014 2:01:45 PM 14628 97290 21137

2/17/2014 2:01:46 PM 15297 97290 21137

2/17/2014 2:01:46 PM 14324 97290 21137

2/17/2014 2:01:48 PM 14021 97290 21137

2/17/2014 2:01:49 PM 13885 97290 21137

2/17/2014 2:01:50 PM 13701 97290 21137

2/17/2014 2:01:51 PM 14705 97290 21137

2/17/2014 2:01:52 PM 14776 97290 21137

2/17/2014 2:01:53 PM 15394 97290 21137

2/17/2014 2:01:54 PM 13718 97290 21137

2/17/2014 2:01:55 PM 14499 97290 21137

2/17/2014 2:01:56 PM 14245 97290 21137

2/17/2014 2:01:57 PM 15801 97290 21137

2/17/2014 2:01:58 PM 14090 97290 21137

2/17/2014 2:01:59 PM 13812 97290 21137

2/17/2014 2:02:00 PM 13923 97290 21137

2/17/2014 2:02:01 PM 14340 97290 21137

2/17/2014 2:02:02 PM 13095 97290 21137

2/17/2014 2:02:03 PM 13533 97290 21137

2/17/2014 2:02:04 PM 12683 97290 21137

2/17/2014 2:02:05 PM 13071 97290 21137

2/17/2014 2:02:06 PM 12627 97290 21137

2/17/2014 2:02:07 PM 13627 97290 21137

2/17/2014 2:02:08 PM 14866 97290 21137

2/17/2014 2:02:09 PM 14096 97290 21137

2/17/2014 2:02:10 PM 13394 97290 21137

2/17/2014 2:02:11 PM 14148 97290 21137

2/17/2014 2:02:12 PM 12507 97290 21137

2/17/2014 2:02:13 PM 14496 97290 21137

2/17/2014 2:02:14 PM 13794 97290 21137

Page 110 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:02:15 PM 13828 97290 21137

2/17/2014 2:02:16 PM 14167 97290 21137

2/17/2014 2:02:16 PM 13951 97290 21137

2/17/2014 2:02:18 PM 14424 97290 21137

2/17/2014 2:02:18 PM 14137 97290 21137

2/17/2014 2:02:20 PM 12906 97290 21137

2/17/2014 2:02:21 PM 14326 97290 21137

2/17/2014 2:02:22 PM 16181 97290 21137

2/17/2014 2:02:22 PM 13345 97290 21137

2/17/2014 2:02:24 PM 13899 97290 21137

2/17/2014 2:02:24 PM 13476 97290 21137

2/17/2014 2:02:26 PM 13404 97290 21137

2/17/2014 2:02:27 PM 14901 97290 21137

2/17/2014 2:02:28 PM 14123 97290 21137

2/17/2014 2:02:28 PM 14015 97290 21137

2/17/2014 2:02:30 PM 13641 97290 21137

2/17/2014 2:02:31 PM 14210 97290 21137

2/17/2014 2:02:32 PM 14052 97290 21137

2/17/2014 2:02:33 PM 14163 97290 21137

2/17/2014 2:02:34 PM 13500 97290 21137

2/17/2014 2:02:35 PM 14325 97290 21137

2/17/2014 2:02:36 PM 13481 97290 21137

2/17/2014 2:02:36 PM 13240 97290 21137

2/17/2014 2:02:38 PM 18580 97290 21137

2/17/2014 2:02:38 PM 15040 97290 21137

2/17/2014 2:02:40 PM 15805 97290 21137

2/17/2014 2:02:41 PM 18531 97290 21137

2/17/2014 2:02:42 PM 16242 97290 21137

2/17/2014 2:02:43 PM 15610 97290 21137

2/17/2014 2:02:44 PM 20160 97290 21137

2/17/2014 2:02:44 PM 17402 97290 21137

2/17/2014 2:02:46 PM 17550 97290 21137

2/17/2014 2:02:47 PM 17137 97290 21137

2/17/2014 2:02:48 PM 15924 97290 21137

2/17/2014 2:02:48 PM 15231 97290 21137

2/17/2014 2:02:50 PM 16677 97290 21137

2/17/2014 2:02:50 PM 15449 97290 21137

2/17/2014 2:02:52 PM 17818 97290 21137

2/17/2014 2:02:52 PM 17392 97290 21137

2/17/2014 2:02:54 PM 17204 97290 21137

2/17/2014 2:02:54 PM 15641 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:02:56 PM 15865 97290 21137

2/17/2014 2:02:56 PM 15460 97290 21137

2/17/2014 2:02:58 PM 17466 97290 21137

2/17/2014 2:02:59 PM 18046 97290 21137

2/17/2014 2:03:00 PM 17291 97290 21137

2/17/2014 2:03:01 PM 17043 97290 21137

2/17/2014 2:03:02 PM 16740 97290 21137

2/17/2014 2:03:02 PM 15720 97290 21137

2/17/2014 2:03:04 PM 18311 97290 21137

2/17/2014 2:03:04 PM 16605 97290 21137

2/17/2014 2:03:06 PM 18498 97290 21137

2/17/2014 2:03:07 PM 18184 97290 21137

2/17/2014 2:03:08 PM 18526 97290 21137

2/17/2014 2:03:09 PM 17231 97290 21137

2/17/2014 2:03:10 PM 17298 97290 21137

2/17/2014 2:03:11 PM 16774 97290 21137

2/17/2014 2:03:12 PM 15293 97290 21137

2/17/2014 2:03:13 PM 14533 97290 21137

2/17/2014 2:03:14 PM 13113 97290 21137

2/17/2014 2:03:15 PM 12248 97290 21137

2/17/2014 2:03:16 PM 12122 97290 21137

2/17/2014 2:03:17 PM 14250 97290 21137

2/17/2014 2:03:18 PM 15202 97290 21137

2/17/2014 2:03:19 PM 14420 97290 21137

2/17/2014 2:03:20 PM 16568 97290 21137

2/17/2014 2:03:20 PM 13595 97290 21137

2/17/2014 2:03:22 PM 14552 97290 21137

2/17/2014 2:03:22 PM 14348 97290 21137

2/17/2014 2:03:24 PM 14807 97290 21137

2/17/2014 2:03:24 PM 13121 97290 21137

2/17/2014 2:03:26 PM 13525 97290 21137

2/17/2014 2:03:26 PM 12460 97290 21137

2/17/2014 2:03:28 PM 13791 97290 21137

2/17/2014 2:03:29 PM 14097 97290 21137

2/17/2014 2:03:30 PM 14883 97290 21137

2/17/2014 2:03:30 PM 14534 97290 21137

2/17/2014 2:03:32 PM 14040 97290 21137

2/17/2014 2:03:33 PM 13770 97290 21137

2/17/2014 2:03:34 PM 13732 97290 21137

2/17/2014 2:03:35 PM 14293 97290 21137

2/17/2014 2:03:36 PM 15075 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:03:36 PM 14103 97290 21137

2/17/2014 2:03:38 PM 13218 97290 21137

2/17/2014 2:03:39 PM 14314 97290 21137

2/17/2014 2:03:40 PM 15512 97290 21137

2/17/2014 2:03:40 PM 14648 97290 21137

2/17/2014 2:03:42 PM 14468 97290 21137

2/17/2014 2:04:11 PM 14650 97290 21137

2/17/2014 2:04:13 PM 14012 97290 21137

2/17/2014 2:04:14 PM 14483 97290 21137

2/17/2014 2:04:14 PM 14450 97290 21137

2/17/2014 2:04:16 PM 14742 97290 21137

2/17/2014 2:04:17 PM 14335 97290 21137

2/17/2014 2:04:18 PM 13994 97290 21137

2/17/2014 2:04:19 PM 15678 97290 21137

2/17/2014 2:04:20 PM 13902 97290 21137

2/17/2014 2:04:20 PM 13369 97290 21137

2/17/2014 2:04:22 PM 14976 97290 21137

2/17/2014 2:04:22 PM 14665 97290 21137

2/17/2014 2:04:24 PM 14334 97290 21137

2/17/2014 2:04:24 PM 13213 97290 21137

2/17/2014 2:04:26 PM 14133 97290 21137

2/17/2014 2:04:26 PM 13733 97290 21137

2/17/2014 2:04:28 PM 16303 97290 21137

2/17/2014 2:04:28 PM 13916 97290 21137

2/17/2014 2:04:30 PM 13109 97290 21137

2/17/2014 2:04:31 PM 14557 97290 21137

2/17/2014 2:04:32 PM 14919 97290 21137

2/17/2014 2:04:33 PM 14589 97290 21137

2/17/2014 2:04:34 PM 13427 97290 21137

2/17/2014 2:04:35 PM 12806 97290 21137

2/17/2014 2:04:36 PM 15411 97290 21137

2/17/2014 2:04:36 PM 12943 97290 21137

2/17/2014 2:04:38 PM 16075 97290 21137

2/17/2014 2:04:39 PM 15149 97290 21137

2/17/2014 2:04:40 PM 14527 97290 21137

2/17/2014 2:04:41 PM 14431 97290 21137

2/17/2014 2:04:42 PM 13387 97290 21137

2/17/2014 2:04:43 PM 14237 97290 21137

2/17/2014 2:04:44 PM 13279 97290 21137

2/17/2014 2:04:45 PM 13999 97290 21137

2/17/2014 2:04:46 PM 14300 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:04:47 PM 15215 97290 21137

2/17/2014 2:04:48 PM 14573 97290 21137

2/17/2014 2:04:49 PM 13543 97290 21137

2/17/2014 2:04:50 PM 14756 97290 21137

2/17/2014 2:04:50 PM 12779 97290 21137

2/17/2014 2:04:52 PM 13904 97290 21137

2/17/2014 2:04:53 PM 14726 97290 21137

2/17/2014 2:04:54 PM 14391 97290 21137

2/17/2014 2:04:55 PM 12987 97290 21137

2/17/2014 2:04:56 PM 14649 97290 21137

2/17/2014 2:04:56 PM 14197 97290 21137

2/17/2014 2:04:58 PM 14342 97290 21137

2/17/2014 2:04:58 PM 13155 97290 21137

2/17/2014 2:05:00 PM 14628 97290 21137

2/17/2014 2:05:00 PM 13587 97290 21137

2/17/2014 2:05:02 PM 13507 97290 21137

2/17/2014 2:05:03 PM 14866 97290 21137

2/17/2014 2:05:04 PM 15636 97290 21137

2/17/2014 2:05:04 PM 14666 97290 21137

2/17/2014 2:05:06 PM 16209 97290 21137

2/17/2014 2:05:07 PM 17762 97290 21137

2/17/2014 2:05:08 PM 17490 97290 21137

2/17/2014 2:05:09 PM 17782 97290 21137

2/17/2014 2:05:10 PM 17356 97290 21137

2/17/2014 2:05:10 PM 15905 97290 21137

2/17/2014 2:05:12 PM 16669 97290 21137

2/17/2014 2:05:13 PM 17487 97290 21137

2/17/2014 2:05:14 PM 18022 97290 21137

2/17/2014 2:05:15 PM 18275 97290 21137

2/17/2014 2:05:16 PM 19088 97290 21137

2/17/2014 2:05:17 PM 16742 97290 21137

2/17/2014 2:05:18 PM 15375 97290 21137

2/17/2014 2:05:19 PM 16383 97290 21137

2/17/2014 2:05:20 PM 15736 97290 21137

2/17/2014 2:05:21 PM 17644 97290 21137

2/17/2014 2:05:22 PM 16321 97290 21137

2/17/2014 2:05:23 PM 17370 97290 21137

2/17/2014 2:05:24 PM 17182 97290 21137

2/17/2014 2:05:25 PM 16535 97290 21137

2/17/2014 2:05:26 PM 17304 97290 21137

2/17/2014 2:05:27 PM 17556 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:05:28 PM 17889 97290 21137

2/17/2014 2:05:29 PM 18992 97290 21137

2/17/2014 2:05:30 PM 18338 97290 21137

2/17/2014 2:05:30 PM 16854 97290 21137

2/17/2014 2:05:32 PM 17923 97290 21137

2/17/2014 2:05:32 PM 17831 97290 21137

2/17/2014 2:05:34 PM 17927 97290 21137

2/17/2014 2:05:34 PM 15941 97290 21137

2/17/2014 2:05:36 PM 18355 97290 21137

2/17/2014 2:05:36 PM 17669 97290 21137

2/17/2014 2:05:38 PM 16777 97290 21137

2/17/2014 2:05:39 PM 16254 97290 21137

2/17/2014 2:05:40 PM 16153 97290 21137

2/17/2014 2:05:41 PM 16308 97290 21137

2/17/2014 2:05:42 PM 18567 97290 21137

2/17/2014 2:05:42 PM 17481 97290 21137

2/17/2014 2:05:44 PM 16925 97290 21137

2/17/2014 2:05:44 PM 15860 97290 21137

2/17/2014 2:05:46 PM 20041 97290 21137

2/17/2014 2:05:46 PM 17880 97290 21137

2/17/2014 2:05:48 PM 19980 97290 21137

2/17/2014 2:05:48 PM 17205 97290 21137

2/17/2014 2:05:50 PM 17021 97290 21137

2/17/2014 2:05:50 PM 16915 97290 21137

2/17/2014 2:05:52 PM 14549 97290 21137

2/17/2014 2:05:52 PM 13507 97290 21137

2/17/2014 2:05:54 PM 12916 97290 21137

2/17/2014 2:05:55 PM 13879 97290 21137

2/17/2014 2:05:56 PM 13099 97290 21137

2/17/2014 2:05:57 PM 13895 97290 21137

2/17/2014 2:05:58 PM 13883 97290 21137

2/17/2014 2:05:59 PM 14181 97290 21137

2/17/2014 2:06:00 PM 14345 97290 21137

2/17/2014 2:06:01 PM 13966 97290 21137

2/17/2014 2:06:02 PM 15671 97290 21137

2/17/2014 2:06:03 PM 15018 97290 21137

2/17/2014 2:06:04 PM 14344 97290 21137

2/17/2014 2:06:04 PM 13756 97290 21137

2/17/2014 2:06:06 PM 13159 97290 21137

2/17/2014 2:06:07 PM 14929 97290 21137

2/17/2014 2:06:08 PM 14052 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:06:09 PM 11703 97290 21137

2/17/2014 2:06:10 PM 14261 97290 21137

2/17/2014 2:06:10 PM 13365 97290 21137

2/17/2014 2:06:12 PM 14335 97290 21137

2/17/2014 2:06:13 PM 14684 97290 21137

2/17/2014 2:06:14 PM 12551 97290 21137

2/17/2014 2:06:15 PM 14117 97290 21137

2/17/2014 2:06:16 PM 13399 97290 21137

2/17/2014 2:06:17 PM 13399 97290 21137

2/17/2014 2:06:18 PM 13790 97290 21137

2/17/2014 2:06:19 PM 15117 97290 21137

2/17/2014 2:06:20 PM 14159 97290 21137

2/17/2014 2:06:21 PM 14580 97290 21137

2/17/2014 2:06:22 PM 14595 97290 21137

2/17/2014 2:06:23 PM 14928 97290 21137

2/17/2014 2:06:24 PM 14562 97290 21137

2/17/2014 2:06:25 PM 14590 97290 21137

2/17/2014 2:06:26 PM 16007 97290 21137

2/17/2014 2:06:27 PM 15683 97290 21137

2/17/2014 2:06:28 PM 14350 97290 21137

2/17/2014 2:06:29 PM 14567 97290 21137

2/17/2014 2:06:30 PM 13811 97290 21137

2/17/2014 2:06:31 PM 14283 97290 21137

2/17/2014 2:06:32 PM 15150 97290 21137

2/17/2014 2:06:33 PM 15127 97290 21137

2/17/2014 2:06:34 PM 14192 97290 21137

2/17/2014 2:06:34 PM 13418 97290 21137

2/17/2014 2:06:36 PM 14064 97290 21137

2/17/2014 2:06:36 PM 13146 97290 21137

2/17/2014 2:06:38 PM 14356 97290 21137

2/17/2014 2:06:39 PM 13699 97290 21137

2/17/2014 2:06:40 PM 13984 97290 21137

2/17/2014 2:06:41 PM 14686 97290 21137

2/17/2014 2:06:42 PM 15101 97290 21137

2/17/2014 2:07:28 PM 14168 97290 21137

2/17/2014 2:07:28 PM 13682 97290 21137

2/17/2014 2:07:30 PM 14190 97290 21137

2/17/2014 2:07:30 PM 13507 97290 21137

2/17/2014 2:07:32 PM 14569 97290 21137

2/17/2014 2:07:32 PM 14117 97290 21137

2/17/2014 2:07:34 PM 13662 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:07:35 PM 13825 97290 21137

2/17/2014 2:07:36 PM 13831 97290 21137

2/17/2014 2:07:36 PM 13686 97290 21137

2/17/2014 2:07:37 PM 14077 97290 21137

2/17/2014 2:07:39 PM 14979 97290 21137

2/17/2014 2:07:40 PM 14601 97290 21137

2/17/2014 2:07:40 PM 14485 97290 21137

2/17/2014 2:07:42 PM 15560 97290 21137

2/17/2014 2:07:42 PM 14600 97290 21137

2/17/2014 2:07:44 PM 14720 97290 21137

2/17/2014 2:07:45 PM 15890 97290 21137

2/17/2014 2:07:46 PM 13902 97290 21137

2/17/2014 2:07:47 PM 13645 97290 21137

2/17/2014 2:07:48 PM 13641 97290 21137

2/17/2014 2:07:48 PM 13580 97290 21137

2/17/2014 2:07:50 PM 12875 97290 21137

2/17/2014 2:07:51 PM 13268 97290 21137

2/17/2014 2:07:52 PM 14957 97290 21137

2/17/2014 2:07:53 PM 14269 97290 21137

2/17/2014 2:07:54 PM 12897 97290 21137

2/17/2014 2:07:55 PM 13334 97290 21137

2/17/2014 2:07:56 PM 13503 97290 21137

2/17/2014 2:07:57 PM 13275 97290 21137

2/17/2014 2:07:58 PM 15258 97290 21137

2/17/2014 2:07:58 PM 15094 97290 21137

2/17/2014 2:08:00 PM 16521 97290 21137

2/17/2014 2:08:00 PM 14363 97290 21137

2/17/2014 2:08:02 PM 17570 97290 21137

2/17/2014 2:08:02 PM 17480 97290 21137

2/17/2014 2:08:04 PM 18282 97290 21137

2/17/2014 2:08:04 PM 16870 97290 21137

2/17/2014 2:08:06 PM 17177 97290 21137

2/17/2014 2:08:07 PM 18664 97290 21137

2/17/2014 2:08:08 PM 17056 97290 21137

2/17/2014 2:08:09 PM 16714 97290 21137

2/17/2014 2:08:10 PM 16868 97290 21137

2/17/2014 2:08:11 PM 18497 97290 21137

2/17/2014 2:08:12 PM 17464 97290 21137

2/17/2014 2:08:13 PM 16216 97290 21137

2/17/2014 2:08:14 PM 15244 97290 21137

2/17/2014 2:08:15 PM 15121 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:08:16 PM 16650 97290 21137

2/17/2014 2:08:16 PM 16102 97290 21137

2/17/2014 2:08:18 PM 16415 97290 21137

2/17/2014 2:08:19 PM 16134 97290 21137

2/17/2014 2:08:20 PM 18163 97290 21137

2/17/2014 2:08:20 PM 17591 97290 21137

2/17/2014 2:08:22 PM 16607 97290 21137

2/17/2014 2:08:23 PM 17111 97290 21137

2/17/2014 2:08:24 PM 17688 97290 21137

2/17/2014 2:08:25 PM 17382 97290 21137

2/17/2014 2:08:26 PM 16225 97290 21137

2/17/2014 2:08:26 PM 16026 97290 21137

2/17/2014 2:08:28 PM 16516 97290 21137

2/17/2014 2:08:29 PM 17449 97290 21137

2/17/2014 2:08:30 PM 17502 97290 21137

2/17/2014 2:08:30 PM 16885 97290 21137

2/17/2014 2:08:32 PM 16161 97290 21137

2/17/2014 2:08:33 PM 16100 97290 21137

2/17/2014 2:08:34 PM 17071 97290 21137

2/17/2014 2:08:34 PM 16085 97290 21137

2/17/2014 2:08:36 PM 17917 97290 21137

2/17/2014 2:08:36 PM 17649 97290 21137

2/17/2014 2:08:38 PM 17732 97290 21137

2/17/2014 2:08:39 PM 15563 97290 21137

2/17/2014 2:08:40 PM 15890 97290 21137

2/17/2014 2:08:41 PM 18072 97290 21137

2/17/2014 2:08:42 PM 17568 97290 21137

2/17/2014 2:08:43 PM 16992 97290 21137

2/17/2014 2:08:44 PM 14614 97290 21137

2/17/2014 2:08:44 PM 14538 97290 21137

2/17/2014 2:08:46 PM 14753 97290 21137

2/17/2014 2:08:47 PM 14908 97290 21137

2/17/2014 2:08:48 PM 13957 97290 21137

2/17/2014 2:08:49 PM 13569 97290 21137

2/17/2014 2:08:50 PM 13712 97290 21137

2/17/2014 2:08:51 PM 12848 97290 21137

2/17/2014 2:08:52 PM 15392 97290 21137

2/17/2014 2:08:53 PM 13778 97290 21137

2/17/2014 2:08:54 PM 12474 97290 21137

2/17/2014 2:08:55 PM 13108 97290 21137

2/17/2014 2:08:56 PM 13357 97290 21137

Page 118 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:08:56 PM 13269 97290 21137

2/17/2014 2:08:58 PM 15056 97290 21137

2/17/2014 2:08:58 PM 14507 97290 21137

2/17/2014 2:09:00 PM 14804 97290 21137

2/17/2014 2:09:01 PM 13631 97290 21137

2/17/2014 2:09:02 PM 14207 97290 21137

2/17/2014 2:09:03 PM 12791 97290 21137

2/17/2014 2:09:04 PM 13398 97290 21137

2/17/2014 2:09:05 PM 13669 97290 21137

2/17/2014 2:09:06 PM 12597 97290 21137

2/17/2014 2:09:07 PM 13349 97290 21137

2/17/2014 2:09:07 PM 12907 97290 21137

2/17/2014 2:09:09 PM 12586 97290 21137

2/17/2014 2:09:10 PM 14636 97290 21137

2/17/2014 2:09:10 PM 14219 97290 21137

2/17/2014 2:09:12 PM 14535 97290 21137

2/17/2014 2:09:13 PM 13803 97290 21137

2/17/2014 2:09:14 PM 14850 97290 21137

2/17/2014 2:09:15 PM 14662 97290 21137

2/17/2014 2:09:16 PM 14975 97290 21137

2/17/2014 2:09:17 PM 13644 97290 21137

2/17/2014 2:09:18 PM 14451 97290 21137

2/17/2014 2:09:19 PM 13482 97290 21137

2/17/2014 2:09:20 PM 13795 97290 21137

2/17/2014 2:09:20 PM 12940 97290 21137

2/17/2014 2:09:22 PM 13708 97290 21137

2/17/2014 2:09:22 PM 12247 97290 21137

2/17/2014 2:09:24 PM 13261 97290 21137

2/17/2014 2:09:25 PM 15195 97290 21137

2/17/2014 2:09:26 PM 14778 97290 21137

2/17/2014 2:09:27 PM 13624 97290 21137

2/17/2014 2:09:28 PM 13156 97290 21137

2/17/2014 2:09:29 PM 13309 97290 21137

2/17/2014 2:09:30 PM 14107 97290 21137

2/17/2014 2:09:30 PM 14067 97290 21137

2/17/2014 2:09:32 PM 14656 97290 21137

2/17/2014 2:09:32 PM 14254 97290 21137

2/17/2014 2:09:34 PM 14571 97290 21137

2/17/2014 2:09:34 PM 14243 97290 21137

2/17/2014 2:09:36 PM 13362 97290 21137

2/17/2014 2:09:37 PM 13900 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:09:38 PM 16116 97290 21137

2/17/2014 2:09:38 PM 15865 97290 21137

2/17/2014 2:09:40 PM 13689 97290 21137

2/17/2014 2:09:41 PM 14762 97290 21137

2/17/2014 2:09:42 PM 13800 97290 21137

2/17/2014 2:09:43 PM 13920 97290 21137

2/17/2014 2:09:44 PM 13500 97290 21137

2/17/2014 2:09:45 PM 13425 97290 21137

2/17/2014 2:09:46 PM 14429 97290 21137

2/17/2014 2:09:46 PM 13556 97290 21137

2/17/2014 2:09:48 PM 14656 97290 21137

2/17/2014 2:09:48 PM 13867 97290 21137

2/17/2014 2:09:50 PM 15574 97290 21137

2/17/2014 2:09:50 PM 13763 97290 21137

2/17/2014 2:09:51 PM 14151 97290 21137

2/17/2014 2:09:52 PM 15597 97290 21137

2/17/2014 2:09:54 PM 15907 97290 21137

2/17/2014 2:09:54 PM 14789 97290 21137

2/17/2014 2:09:56 PM 15766 97290 21137

2/17/2014 2:09:57 PM 16751 97290 21137

2/17/2014 2:09:58 PM 17448 97290 21137

2/17/2014 2:09:58 PM 17382 97290 21137

2/17/2014 2:10:00 PM 16619 97290 21137

2/17/2014 2:10:00 PM 16555 97290 21137

2/17/2014 2:10:02 PM 18614 97290 21137

2/17/2014 2:10:03 PM 19203 97290 21137

2/17/2014 2:10:04 PM 17610 97290 21137

2/17/2014 2:10:05 PM 17122 97290 21137

2/17/2014 2:10:06 PM 15320 97290 21137

2/17/2014 2:10:07 PM 16070 97290 21137

2/17/2014 2:10:08 PM 17727 97290 21137

2/17/2014 2:10:08 PM 17482 97290 21137

2/17/2014 2:10:10 PM 17060 97290 21137

2/17/2014 2:10:11 PM 16175 97290 21137

2/17/2014 2:10:12 PM 17123 97290 21137

2/17/2014 2:10:13 PM 17961 97290 21137

2/17/2014 2:10:14 PM 17690 97290 21137

2/17/2014 2:10:15 PM 17562 97290 21137

2/17/2014 2:10:16 PM 16900 97290 21137

2/17/2014 2:10:17 PM 18055 97290 21137

2/17/2014 2:10:18 PM 18206 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:10:18 PM 17623 97290 21137

2/17/2014 2:10:20 PM 17391 97290 21137

2/17/2014 2:10:21 PM 18837 97290 21137

2/17/2014 2:10:22 PM 16875 97290 21137

2/17/2014 2:10:22 PM 15899 97290 21137

2/17/2014 2:10:24 PM 17178 97290 21137

2/17/2014 2:10:25 PM 19174 97290 21137

2/17/2014 2:10:26 PM 19926 97290 21137

2/17/2014 2:10:26 PM 19103 97290 21137

2/17/2014 2:10:28 PM 18811 97290 21137

2/17/2014 2:10:28 PM 17542 97290 21137

2/17/2014 2:10:30 PM 17555 97290 21137

2/17/2014 2:10:30 PM 17109 97290 21137

2/17/2014 2:10:32 PM 16427 97290 21137

2/17/2014 2:10:33 PM 15776 97290 21137

2/17/2014 2:10:34 PM 14384 97290 21137

2/17/2014 2:10:35 PM 14096 97290 21137

2/17/2014 2:10:36 PM 14354 97290 21137

2/17/2014 2:10:36 PM 12888 97290 21137

2/17/2014 2:10:38 PM 13752 97290 21137

2/17/2014 2:10:39 PM 14478 97290 21137

2/17/2014 2:10:40 PM 12649 97290 21137

2/17/2014 2:10:41 PM 12342 97290 21137

2/17/2014 2:10:42 PM 14065 97290 21137

2/17/2014 2:10:43 PM 13986 97290 21137

2/17/2014 2:10:44 PM 12706 97290 21137

2/17/2014 2:10:45 PM 15236 97290 21137

2/17/2014 2:10:46 PM 15899 97290 21137

2/17/2014 2:10:47 PM 14895 97290 21137

2/17/2014 2:10:48 PM 13713 97290 21137

2/17/2014 2:10:49 PM 14498 97290 21137

2/17/2014 2:10:50 PM 13524 97290 21137

2/17/2014 2:10:51 PM 13401 97290 21137

2/17/2014 2:10:52 PM 13220 97290 21137

2/17/2014 2:10:53 PM 13805 97290 21137

2/17/2014 2:10:54 PM 15781 97290 21137

2/17/2014 2:10:55 PM 13785 97290 21137

2/17/2014 2:10:56 PM 13016 97290 21137

2/17/2014 2:10:57 PM 14564 97290 21137

2/17/2014 2:10:58 PM 14021 97290 21137

2/17/2014 2:10:59 PM 15895 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:11:00 PM 15498 97290 21137

2/17/2014 2:11:00 PM 14593 97290 21137

2/17/2014 2:11:02 PM 14854 97290 21137

2/17/2014 2:11:03 PM 13673 97290 21137

2/17/2014 2:11:04 PM 14894 97290 21137

2/17/2014 2:11:04 PM 13858 97290 21137

2/17/2014 2:11:06 PM 14733 97290 21137

2/17/2014 2:11:07 PM 15413 97290 21137

2/17/2014 2:11:08 PM 12973 97290 21137

2/17/2014 2:11:09 PM 15903 97290 21137

2/17/2014 2:11:10 PM 13695 97290 21137

2/17/2014 2:11:10 PM 13233 97290 21137

2/17/2014 2:11:12 PM 14468 97290 21137

2/17/2014 2:11:13 PM 14957 97290 21137

2/17/2014 2:11:14 PM 13819 97290 21137

2/17/2014 2:11:15 PM 13564 97290 21137

2/17/2014 2:11:16 PM 14101 97290 21137

2/17/2014 2:11:17 PM 14325 97290 21137

2/17/2014 2:11:18 PM 14531 97290 21137

2/17/2014 2:11:19 PM 13953 97290 21137

2/17/2014 2:11:20 PM 14424 97290 21137

2/17/2014 2:11:20 PM 14018 97290 21137

2/17/2014 2:11:22 PM 14136 97290 21137

2/17/2014 2:11:23 PM 14964 97290 21137

2/17/2014 2:11:24 PM 15471 97290 21137

2/17/2014 2:11:25 PM 15327 97290 21137

2/17/2014 2:11:44 PM 13156 97290 21137

2/17/2014 2:11:45 PM 12169 97290 21137

2/17/2014 2:11:46 PM 14202 97290 21137

2/17/2014 2:11:47 PM 14680 97290 21137

2/17/2014 2:11:48 PM 14650 97290 21137

2/17/2014 2:11:49 PM 15062 97290 21137

2/17/2014 2:11:50 PM 14625 97290 21137

2/17/2014 2:11:51 PM 14096 97290 21137

2/17/2014 2:11:52 PM 13904 97290 21137

2/17/2014 2:11:53 PM 15296 97290 21137

2/17/2014 2:11:54 PM 14774 97290 21137

2/17/2014 2:11:55 PM 15273 97290 21137

2/17/2014 2:11:56 PM 14288 97290 21137

2/17/2014 2:11:57 PM 13772 97290 21137

2/17/2014 2:11:58 PM 15263 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:11:59 PM 13325 97290 21137

2/17/2014 2:12:00 PM 14851 97290 21137

2/17/2014 2:12:01 PM 14272 97290 21137

2/17/2014 2:12:02 PM 15067 97290 21137

2/17/2014 2:12:02 PM 12148 97290 21137

2/17/2014 2:12:04 PM 14296 97290 21137

2/17/2014 2:12:05 PM 15484 97290 21137

2/17/2014 2:12:06 PM 12871 97290 21137

2/17/2014 2:12:07 PM 14467 97290 21137

2/17/2014 2:12:08 PM 13427 97290 21137

2/17/2014 2:12:08 PM 13016 97290 21137

2/17/2014 2:12:10 PM 15104 97290 21137

2/17/2014 2:12:11 PM 14486 97290 21137

2/17/2014 2:12:12 PM 15890 97290 21137

2/17/2014 2:12:12 PM 15561 97290 21137

2/17/2014 2:12:14 PM 16212 97290 21137

2/17/2014 2:12:14 PM 16023 97290 21137

2/17/2014 2:12:16 PM 17775 97290 21137

2/17/2014 2:12:17 PM 15963 97290 21137

2/17/2014 2:12:18 PM 15691 97290 21137

2/17/2014 2:12:19 PM 16132 97290 21137

2/17/2014 2:12:20 PM 17923 97290 21137

2/17/2014 2:12:21 PM 18401 97290 21137

2/17/2014 2:12:22 PM 17530 97290 21137

2/17/2014 2:12:23 PM 16982 97290 21137

2/17/2014 2:12:24 PM 19155 97290 21137

2/17/2014 2:12:24 PM 15948 97290 21137

2/17/2014 2:12:26 PM 16852 97290 21137

2/17/2014 2:12:26 PM 15087 97290 21137

2/17/2014 2:12:27 PM 16933 97290 21137

2/17/2014 2:12:29 PM 17553 97290 21137

2/17/2014 2:12:30 PM 18938 97290 21137

2/17/2014 2:12:31 PM 18774 97290 21137

2/17/2014 2:12:32 PM 19513 97290 21137

2/17/2014 2:12:33 PM 16848 97290 21137

2/17/2014 2:12:34 PM 15762 97290 21137

2/17/2014 2:12:34 PM 15400 97290 21137

2/17/2014 2:12:36 PM 16150 97290 21137

2/17/2014 2:12:37 PM 15887 97290 21137

2/17/2014 2:12:38 PM 17081 97290 21137

2/17/2014 2:12:39 PM 17500 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:12:40 PM 17215 97290 21137

2/17/2014 2:12:41 PM 18553 97290 21137

2/17/2014 2:12:42 PM 15588 97290 21137

2/17/2014 2:12:43 PM 17757 97290 21137

2/17/2014 2:12:44 PM 17609 97290 21137

2/17/2014 2:12:45 PM 16402 97290 21137

2/17/2014 2:12:46 PM 15410 97290 21137

2/17/2014 2:12:47 PM 15012 97290 21137

2/17/2014 2:12:48 PM 14073 97290 21137

2/17/2014 2:12:49 PM 13448 97290 21137

2/17/2014 2:12:50 PM 13622 97290 21137

2/17/2014 2:12:51 PM 14325 97290 21137

2/17/2014 2:12:52 PM 14081 97290 21137

2/17/2014 2:12:53 PM 15430 97290 21137

2/17/2014 2:12:54 PM 14297 97290 21137

2/17/2014 2:12:55 PM 15754 97290 21137

2/17/2014 2:12:56 PM 14318 97290 21137

2/17/2014 2:12:57 PM 13929 97290 21137

2/17/2014 2:12:58 PM 15602 97290 21137

2/17/2014 2:12:59 PM 14430 97290 21137

2/17/2014 2:13:00 PM 15127 97290 21137

2/17/2014 2:13:01 PM 14072 97290 21137

2/17/2014 2:13:02 PM 14558 97290 21137

2/17/2014 2:13:03 PM 15339 97290 21137

2/17/2014 2:13:04 PM 14635 97290 21137

2/17/2014 2:13:05 PM 15118 97290 21137

2/17/2014 2:13:06 PM 14099 97290 21137

2/17/2014 2:13:07 PM 12825 97290 21137

2/17/2014 2:13:08 PM 13136 97290 21137

2/17/2014 2:13:09 PM 14114 97290 21137

2/17/2014 2:13:10 PM 15604 97290 21137

2/17/2014 2:13:10 PM 14538 97290 21137

2/17/2014 2:13:12 PM 15211 97290 21137

2/17/2014 2:13:13 PM 14452 97290 21137

2/17/2014 2:13:14 PM 16033 97290 21137

2/17/2014 2:13:14 PM 15438 97290 21137

2/17/2014 2:13:16 PM 16249 97290 21137

2/17/2014 2:13:17 PM 14112 97290 21137

2/17/2014 2:13:18 PM 15258 97290 21137

2/17/2014 2:13:19 PM 13714 97290 21137

2/17/2014 2:13:20 PM 13898 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:13:21 PM 14634 97290 21137

2/17/2014 2:13:22 PM 14398 97290 21137

2/17/2014 2:13:22 PM 14339 97290 21137

2/17/2014 2:13:24 PM 14505 97290 21137

2/17/2014 2:13:25 PM 14006 97290 21137

2/17/2014 2:13:26 PM 16521 97290 21137

2/17/2014 2:13:26 PM 14900 97290 21137

2/17/2014 2:13:28 PM 13955 97290 21137

2/17/2014 2:13:29 PM 14678 97290 21137

2/17/2014 2:13:30 PM 14919 97290 21137

2/17/2014 2:13:31 PM 16090 97290 21137

2/17/2014 2:13:32 PM 15182 97290 21137

2/17/2014 2:13:33 PM 14191 97290 21137

2/17/2014 2:13:34 PM 14208 97290 21137

2/17/2014 2:13:35 PM 14232 97290 21137

2/17/2014 2:13:36 PM 14928 97290 21137

2/17/2014 2:13:37 PM 14472 97290 21137

2/17/2014 2:13:38 PM 14478 97290 21137

2/17/2014 2:13:38 PM 13669 97290 21137

2/17/2014 2:13:40 PM 14517 97290 21137

2/17/2014 2:13:41 PM 14699 97290 21137

2/17/2014 2:13:42 PM 13665 97290 21137

2/17/2014 2:13:43 PM 13106 97290 21137

2/17/2014 2:13:44 PM 12066 97290 21137

2/17/2014 2:13:45 PM 14776 97290 21137

2/17/2014 2:13:46 PM 13714 97290 21137

2/17/2014 2:13:47 PM 13838 97290 21137

2/17/2014 2:13:48 PM 14169 97290 21137

2/17/2014 2:13:49 PM 14192 97290 21137

2/17/2014 2:13:50 PM 14858 97290 21137

2/17/2014 2:13:51 PM 14664 97290 21137

2/17/2014 2:13:52 PM 16111 97290 21137

2/17/2014 2:13:52 PM 14886 97290 21137

2/17/2014 2:13:54 PM 17587 97290 21137

2/17/2014 2:13:55 PM 16997 97290 21137

2/17/2014 2:13:56 PM 17389 97290 21137

2/17/2014 2:13:57 PM 16467 97290 21137

2/17/2014 2:13:58 PM 16237 97290 21137

2/17/2014 2:13:59 PM 16059 97290 21137

2/17/2014 2:14:00 PM 16704 97290 21137

2/17/2014 2:14:01 PM 17736 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:14:02 PM 18174 97290 21137

2/17/2014 2:14:03 PM 17083 97290 21137

2/17/2014 2:14:04 PM 17921 97290 21137

2/17/2014 2:14:05 PM 18070 97290 21137

2/17/2014 2:14:06 PM 15797 97290 21137

2/17/2014 2:14:07 PM 15829 97290 21137

2/17/2014 2:14:08 PM 17097 97290 21137

2/17/2014 2:14:09 PM 16364 97290 21137

2/17/2014 2:14:10 PM 17561 97290 21137

2/17/2014 2:14:11 PM 16510 97290 21137

2/17/2014 2:14:12 PM 17177 97290 21137

2/17/2014 2:14:13 PM 17734 97290 21137

2/17/2014 2:14:14 PM 16283 97290 21137

2/17/2014 2:14:15 PM 17991 97290 21137

2/17/2014 2:14:16 PM 16647 97290 21137

2/17/2014 2:14:17 PM 15682 97290 21137

2/17/2014 2:14:18 PM 16445 97290 21137

2/17/2014 2:14:18 PM 16340 97290 21137

2/17/2014 2:14:20 PM 15871 97290 21137

2/17/2014 2:14:21 PM 16387 97290 21137

2/17/2014 2:14:22 PM 18716 97290 21137

2/17/2014 2:14:22 PM 18347 97290 21137

2/17/2014 2:14:23 PM 17549 97290 21137

2/17/2014 2:14:25 PM 17137 97290 21137

2/17/2014 2:14:26 PM 15594 97290 21137

2/17/2014 2:14:26 PM 15448 97290 21137

2/17/2014 2:14:28 PM 17062 97290 21137

2/17/2014 2:14:28 PM 16205 97290 21137

2/17/2014 2:14:30 PM 18241 97290 21137

2/17/2014 2:14:31 PM 15930 97290 21137

2/17/2014 2:14:32 PM 14722 97290 21137

2/17/2014 2:14:33 PM 13970 97290 21137

2/17/2014 2:14:34 PM 13092 97290 21137

2/17/2014 2:14:35 PM 14553 97290 21137

2/17/2014 2:14:36 PM 12668 97290 21137

2/17/2014 2:14:37 PM 15497 97290 21137

2/17/2014 2:14:38 PM 14944 97290 21137

2/17/2014 2:14:39 PM 13546 97290 21137

2/17/2014 2:14:40 PM 14516 97290 21137

2/17/2014 2:14:41 PM 14669 97290 21137

2/17/2014 2:14:42 PM 15279 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:14:42 PM 14677 97290 21137

2/17/2014 2:14:44 PM 13030 97290 21137

2/17/2014 2:14:44 PM 12279 97290 21137

2/17/2014 2:14:46 PM 14749 97290 21137

2/17/2014 2:14:46 PM 13997 97290 21137

2/17/2014 2:14:48 PM 13687 97290 21137

2/17/2014 2:14:48 PM 13587 97290 21137

2/17/2014 2:14:50 PM 14911 97290 21137

2/17/2014 2:14:51 PM 15307 97290 21137

2/17/2014 2:14:52 PM 16337 97290 21137

2/17/2014 2:14:53 PM 15604 97290 21137

2/17/2014 2:14:54 PM 15421 97290 21137

2/17/2014 2:14:55 PM 13245 97290 21137

2/17/2014 2:14:56 PM 13661 97290 21137

2/17/2014 2:14:57 PM 13675 97290 21137

2/17/2014 2:14:58 PM 12569 97290 21137

2/17/2014 2:14:59 PM 14272 97290 21137

2/17/2014 2:15:00 PM 13798 97290 21137

2/17/2014 2:15:01 PM 13229 97290 21137

2/17/2014 2:15:02 PM 14167 97290 21137

2/17/2014 2:15:03 PM 13831 97290 21137

2/17/2014 2:15:04 PM 14077 97290 21137

2/17/2014 2:15:05 PM 14619 97290 21137

2/17/2014 2:15:06 PM 13885 97290 21137

2/17/2014 2:15:07 PM 14271 97290 21137

2/17/2014 2:15:08 PM 14307 97290 21137

2/17/2014 2:15:09 PM 15127 97290 21137

2/17/2014 2:15:10 PM 15451 97290 21137

2/17/2014 2:15:10 PM 15292 97290 21137

2/17/2014 2:15:12 PM 14743 97290 21137

2/17/2014 2:15:12 PM 13406 97290 21137

2/17/2014 2:15:14 PM 14151 97290 21137

2/17/2014 2:15:15 PM 14067 97290 21137

2/17/2014 2:15:16 PM 15037 97290 21137

2/17/2014 2:15:17 PM 13899 97290 21137

2/17/2014 2:15:18 PM 13734 97290 21137

2/17/2014 2:15:19 PM 12733 97290 21137

2/17/2014 2:15:20 PM 13953 97290 21137

2/17/2014 2:15:21 PM 14168 97290 21137

2/17/2014 2:15:22 PM 14702 97290 21137

2/17/2014 2:15:22 PM 13425 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:15:24 PM 13466 97290 21137

2/17/2014 2:15:25 PM 13446 97290 21137

2/17/2014 2:15:26 PM 14971 97290 21137

2/17/2014 2:15:27 PM 14722 97290 21137

2/17/2014 2:15:28 PM 13940 97290 21137

2/17/2014 2:15:29 PM 13745 97290 21137

2/17/2014 2:15:30 PM 14506 97290 21137

2/17/2014 2:15:31 PM 14006 97290 21137

2/17/2014 2:15:32 PM 15141 97290 21137

2/17/2014 2:15:33 PM 14255 97290 21137

2/17/2014 2:15:34 PM 14173 97290 21137

2/17/2014 2:15:34 PM 12533 97290 21137

2/17/2014 2:15:36 PM 14513 97290 21137

2/17/2014 2:15:36 PM 12573 97290 21137

2/17/2014 2:15:38 PM 14548 97290 21137

2/17/2014 2:15:39 PM 15607 97290 21137

2/17/2014 2:15:40 PM 13591 97290 21137

2/17/2014 2:15:41 PM 14017 97290 21137

2/17/2014 2:15:42 PM 15264 97290 21137

2/17/2014 2:15:43 PM 12876 97290 21137

2/17/2014 2:15:44 PM 15377 97290 21137

2/17/2014 2:15:44 PM 13629 97290 21137

2/17/2014 2:15:46 PM 16973 97290 21137

2/17/2014 2:15:46 PM 15814 97290 21137

2/17/2014 2:15:48 PM 16093 97290 21137

2/17/2014 2:15:49 PM 16233 97290 21137

2/17/2014 2:15:50 PM 15788 97290 21137

2/17/2014 2:15:51 PM 15227 97290 21137

2/17/2014 2:15:52 PM 17473 97290 21137

2/17/2014 2:15:52 PM 16826 97290 21137

2/17/2014 2:15:54 PM 17544 97290 21137

2/17/2014 2:15:55 PM 18066 97290 21137

2/17/2014 2:15:56 PM 18346 97290 21137

2/17/2014 2:15:56 PM 16556 97290 21137

2/17/2014 2:15:58 PM 17429 97290 21137

2/17/2014 2:15:59 PM 15937 97290 21137

2/17/2014 2:16:00 PM 15924 97290 21137

2/17/2014 2:16:01 PM 16851 97290 21137

2/17/2014 2:16:02 PM 16302 97290 21137

2/17/2014 2:16:03 PM 16525 97290 21137

2/17/2014 2:16:04 PM 17211 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:16:05 PM 16422 97290 21137

2/17/2014 2:16:06 PM 16615 97290 21137

2/17/2014 2:16:07 PM 18524 97290 21137

2/17/2014 2:16:08 PM 16721 97290 21137

2/17/2014 2:16:09 PM 16300 97290 21137

2/17/2014 2:16:10 PM 17185 97290 21137

2/17/2014 2:16:11 PM 17376 97290 21137

2/17/2014 2:16:12 PM 17814 97290 21137

2/17/2014 2:16:13 PM 18103 97290 21137

2/17/2014 2:16:14 PM 17636 97290 21137

2/17/2014 2:16:15 PM 17429 97290 21137

2/17/2014 2:16:16 PM 17167 97290 21137

2/17/2014 2:16:17 PM 15901 97290 21137

2/17/2014 2:16:18 PM 17745 97290 21137

2/17/2014 2:16:19 PM 18956 97290 21137

2/17/2014 2:16:20 PM 18119 97290 21137

2/17/2014 2:16:21 PM 17640 97290 21137

2/17/2014 2:16:22 PM 15870 97290 21137

2/17/2014 2:16:23 PM 15547 97290 21137

2/17/2014 2:16:24 PM 15016 97290 21137

2/17/2014 2:16:25 PM 14824 97290 21137

2/17/2014 2:16:26 PM 13696 97290 21137

2/17/2014 2:16:26 PM 13414 97290 21137

2/17/2014 2:16:28 PM 12623 97290 21137

2/17/2014 2:16:29 PM 12126 97290 21137

2/17/2014 2:16:30 PM 13771 97290 21137

2/17/2014 2:16:31 PM 13342 97290 21137

2/17/2014 2:16:32 PM 13655 97290 21137

2/17/2014 2:16:33 PM 13434 97290 21137

2/17/2014 2:16:34 PM 13048 97290 21137

2/17/2014 2:16:34 PM 12832 97290 21137

2/17/2014 2:16:36 PM 12718 97290 21137

2/17/2014 2:16:37 PM 14129 97290 21137

2/17/2014 2:16:38 PM 14692 97290 21137

2/17/2014 2:16:39 PM 14413 97290 21137

2/17/2014 2:16:40 PM 12663 97290 21137

2/17/2014 2:16:41 PM 14475 97290 21137

2/17/2014 2:16:42 PM 14748 97290 21137

2/17/2014 2:16:43 PM 13857 97290 21137

2/17/2014 2:16:44 PM 13484 97290 21137

2/17/2014 2:16:45 PM 13841 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:16:46 PM 14770 97290 21137

2/17/2014 2:16:47 PM 14072 97290 21137

2/17/2014 2:16:48 PM 14334 97290 21137

2/17/2014 2:16:48 PM 13298 97290 21137

2/17/2014 2:16:50 PM 13843 97290 21137

2/17/2014 2:16:50 PM 13481 97290 21137

2/17/2014 2:16:52 PM 14755 97290 21137

2/17/2014 2:16:52 PM 13900 97290 21137

2/17/2014 2:16:54 PM 16214 97290 21137

2/17/2014 2:16:54 PM 15058 97290 21137

2/17/2014 2:16:56 PM 15393 97290 21137

2/17/2014 2:16:57 PM 13868 97290 21137

2/17/2014 2:16:58 PM 16766 97290 21137

2/17/2014 2:16:58 PM 15467 97290 21137

2/17/2014 2:17:00 PM 16461 97290 21137

2/17/2014 2:17:01 PM 15485 97290 21137

2/17/2014 2:17:02 PM 15142 97290 21137

2/17/2014 2:17:02 PM 14971 97290 21137

2/17/2014 2:17:04 PM 15365 97290 21137

2/17/2014 2:17:04 PM 14581 97290 21137

2/17/2014 2:17:06 PM 16485 97290 21137

2/17/2014 2:17:06 PM 16271 97290 21137

2/17/2014 2:17:08 PM 15228 97290 21137

2/17/2014 2:17:08 PM 15057 97290 21137

2/17/2014 2:17:10 PM 15284 97290 21137

2/17/2014 2:17:10 PM 13751 97290 21137

2/17/2014 2:17:12 PM 14764 97290 21137

2/17/2014 2:17:12 PM 14297 97290 21137

2/17/2014 2:17:14 PM 15931 97290 21137

2/17/2014 2:17:14 PM 14872 97290 21137

2/17/2014 2:17:16 PM 14848 97290 21137

2/17/2014 2:17:17 PM 15892 97290 21137

2/17/2014 2:17:18 PM 14263 97290 21137

2/17/2014 2:17:19 PM 13435 97290 21137

2/17/2014 2:17:20 PM 14317 97290 21137

2/17/2014 2:17:20 PM 14309 97290 21137

2/17/2014 2:17:22 PM 13569 97290 21137

2/17/2014 2:17:22 PM 13502 97290 21137

2/17/2014 2:17:24 PM 14625 97290 21137

2/17/2014 2:17:25 PM 13616 97290 21137

2/17/2014 2:17:26 PM 13796 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:17:26 PM 13544 97290 21137

2/17/2014 2:17:28 PM 13799 97290 21137

2/17/2014 2:17:29 PM 14789 97290 21137

2/17/2014 2:17:30 PM 15217 97290 21137

2/17/2014 2:17:31 PM 14964 97290 21137

2/17/2014 2:17:32 PM 13881 97290 21137

2/17/2014 2:17:33 PM 15110 97290 21137

2/17/2014 2:17:34 PM 14367 97290 21137

2/17/2014 2:17:34 PM 14362 97290 21137

2/17/2014 2:17:36 PM 12980 97290 21137

2/17/2014 2:17:37 PM 13265 97290 21137

2/17/2014 2:17:38 PM 13786 97290 21137

2/17/2014 2:17:39 PM 14996 97290 21137

2/17/2014 2:17:40 PM 14519 97290 21137

2/17/2014 2:17:41 PM 16110 97290 21137

2/17/2014 2:17:42 PM 16387 97290 21137

2/17/2014 2:17:43 PM 17266 97290 21137

2/17/2014 2:17:44 PM 18206 97290 21137

2/17/2014 2:17:45 PM 17391 97290 21137

2/17/2014 2:17:46 PM 16408 97290 21137

2/17/2014 2:17:47 PM 15832 97290 21137

2/17/2014 2:17:48 PM 17038 97290 21137

2/17/2014 2:17:49 PM 16889 97290 21137

2/17/2014 2:17:50 PM 16822 97290 21137

2/17/2014 2:17:51 PM 16385 97290 21137

2/17/2014 2:17:52 PM 17951 97290 21137

2/17/2014 2:17:52 PM 17926 97290 21137

2/17/2014 2:17:54 PM 17328 97290 21137

2/17/2014 2:17:55 PM 17532 97290 21137

2/17/2014 2:17:56 PM 16923 97290 21137

2/17/2014 2:17:57 PM 15000 97290 21137

2/17/2014 2:17:58 PM 14520 97290 21137

2/17/2014 2:17:59 PM 17670 97290 21137

2/17/2014 2:18:00 PM 18457 97290 21137

2/17/2014 2:18:01 PM 18954 97290 21137

2/17/2014 2:18:02 PM 16318 97290 21137

2/17/2014 2:18:03 PM 16169 97290 21137

2/17/2014 2:18:04 PM 16612 97290 21137

2/17/2014 2:18:05 PM 16303 97290 21137

2/17/2014 2:18:06 PM 17845 97290 21137

2/17/2014 2:18:07 PM 15921 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:18:08 PM 19400 97290 21137

2/17/2014 2:18:09 PM 17900 97290 21137

2/17/2014 2:18:10 PM 18875 97290 21137

2/17/2014 2:18:11 PM 15878 97290 21137

2/17/2014 2:18:12 PM 15639 97290 21137

2/17/2014 2:18:13 PM 14740 97290 21137

2/17/2014 2:18:14 PM 14365 97290 21137

2/17/2014 2:18:15 PM 13911 97290 21137

2/17/2014 2:18:16 PM 14692 97290 21137

2/17/2014 2:18:16 PM 13047 97290 21137

2/17/2014 2:18:18 PM 13903 97290 21137

2/17/2014 2:18:19 PM 12415 97290 21137

2/17/2014 2:18:20 PM 14384 97290 21137

2/17/2014 2:18:21 PM 14576 97290 21137

2/17/2014 2:18:22 PM 13398 97290 21137

2/17/2014 2:18:22 PM 12074 97290 21137

2/17/2014 2:18:24 PM 15829 97290 21137

2/17/2014 2:18:25 PM 15747 97290 21137

2/17/2014 2:18:26 PM 14797 97290 21137

2/17/2014 2:18:27 PM 14889 97290 21137

2/17/2014 2:18:28 PM 14822 97290 21137

2/17/2014 2:18:29 PM 15285 97290 21137

2/17/2014 2:18:30 PM 14801 97290 21137

2/17/2014 2:18:30 PM 14590 97290 21137

2/17/2014 2:18:32 PM 14057 97290 21137

2/17/2014 2:18:33 PM 14374 97290 21137

2/17/2014 2:18:34 PM 14363 97290 21137

2/17/2014 2:18:35 PM 15141 97290 21137

2/17/2014 2:18:36 PM 15065 97290 21137

2/17/2014 2:18:37 PM 13936 97290 21137

2/17/2014 2:18:38 PM 15484 97290 21137

2/17/2014 2:18:39 PM 14101 97290 21137

2/17/2014 2:18:40 PM 14775 97290 21137

2/17/2014 2:18:41 PM 14583 97290 21137

2/17/2014 2:18:42 PM 15586 97290 21137

2/17/2014 2:18:42 PM 15566 97290 21137

2/17/2014 2:18:44 PM 16521 97290 21137

2/17/2014 2:18:45 PM 16310 97290 21137

2/17/2014 2:18:46 PM 15687 97290 21137

2/17/2014 2:18:47 PM 16252 97290 21137

2/17/2014 2:18:48 PM 13963 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:18:49 PM 13510 97290 21137

2/17/2014 2:18:50 PM 13397 97290 21137

2/17/2014 2:18:51 PM 14509 97290 21137

2/17/2014 2:18:52 PM 13317 97290 21137

2/17/2014 2:18:53 PM 14129 97290 21137

2/17/2014 2:18:54 PM 14392 97290 21137

2/17/2014 2:18:55 PM 13648 97290 21137

2/17/2014 2:18:56 PM 14212 97290 21137

2/17/2014 2:18:57 PM 13873 97290 21137

2/17/2014 2:18:58 PM 13848 97290 21137

2/17/2014 2:18:59 PM 13122 97290 21137

2/17/2014 2:19:00 PM 14075 97290 21137

2/17/2014 2:19:00 PM 13510 97290 21137

2/17/2014 2:19:02 PM 15064 97290 21137

2/17/2014 2:19:02 PM 14956 97290 21137

2/17/2014 2:19:04 PM 15769 97290 21137

2/17/2014 2:19:04 PM 15042 97290 21137

2/17/2014 2:19:06 PM 14230 97290 21137

2/17/2014 2:19:06 PM 14087 97290 21137

2/17/2014 2:19:08 PM 13991 97290 21137

2/17/2014 2:19:09 PM 14268 97290 21137

2/17/2014 2:19:10 PM 14037 97290 21137

2/17/2014 2:19:11 PM 13409 97290 21137

2/17/2014 2:19:12 PM 12712 97290 21137

2/17/2014 2:19:13 PM 13228 97290 21137

2/17/2014 2:19:14 PM 13327 97290 21137

2/17/2014 2:19:15 PM 14071 97290 21137

2/17/2014 2:19:16 PM 13507 97290 21137

2/17/2014 2:19:17 PM 13517 97290 21137

2/17/2014 2:19:18 PM 15349 97290 21137

2/17/2014 2:19:19 PM 15057 97290 21137

2/17/2014 2:19:20 PM 16274 97290 21137

2/17/2014 2:19:21 PM 15648 97290 21137

2/17/2014 2:19:22 PM 16752 97290 21137

2/17/2014 2:19:23 PM 16458 97290 21137

2/17/2014 2:19:24 PM 17134 97290 21137

2/17/2014 2:19:25 PM 19973 97290 21137

2/17/2014 2:19:26 PM 16153 97290 21137

2/17/2014 2:19:27 PM 19458 97290 21137

2/17/2014 2:19:28 PM 16684 97290 21137

2/17/2014 2:19:28 PM 15871 97290 21137

Page 133 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:19:30 PM 17647 97290 21137

2/17/2014 2:19:31 PM 18032 97290 21137

2/17/2014 2:19:32 PM 17258 97290 21137

2/17/2014 2:19:32 PM 16704 97290 21137

2/17/2014 2:19:34 PM 18156 97290 21137

2/17/2014 2:19:35 PM 18939 97290 21137

2/17/2014 2:19:36 PM 17004 97290 21137

2/17/2014 2:19:36 PM 16131 97290 21137

2/17/2014 2:19:38 PM 18552 97290 21137

2/17/2014 2:19:38 PM 17718 97290 21137

2/17/2014 2:19:40 PM 16789 97290 21137

2/17/2014 2:19:41 PM 18357 97290 21137

2/17/2014 2:19:42 PM 18509 97290 21137

2/17/2014 2:19:43 PM 17227 97290 21137

2/17/2014 2:19:44 PM 16366 97290 21137

2/17/2014 2:19:45 PM 16991 97290 21137

2/17/2014 2:19:46 PM 17088 97290 21137

2/17/2014 2:19:47 PM 17022 97290 21137

2/17/2014 2:19:48 PM 15865 97290 21137

2/17/2014 2:19:49 PM 17106 97290 21137

2/17/2014 2:19:50 PM 18556 97290 21137

2/17/2014 2:19:51 PM 17539 97290 21137

2/17/2014 2:19:52 PM 16024 97290 21137

2/17/2014 2:19:53 PM 16396 97290 21137

2/17/2014 2:19:54 PM 16099 97290 21137

2/17/2014 2:19:55 PM 15514 97290 21137

2/17/2014 2:19:56 PM 15548 97290 21137

2/17/2014 2:19:57 PM 16217 97290 21137

2/17/2014 2:19:58 PM 14674 97290 21137

2/17/2014 2:19:59 PM 14168 97290 21137

2/17/2014 2:20:00 PM 13742 97290 21137

2/17/2014 2:20:01 PM 14265 97290 21137

2/17/2014 2:20:02 PM 14096 97290 21137

2/17/2014 2:20:03 PM 13394 97290 21137

2/17/2014 2:20:04 PM 16099 97290 21137

2/17/2014 2:20:04 PM 13878 97290 21137

2/17/2014 2:20:06 PM 15964 97290 21137

2/17/2014 2:20:06 PM 14521 97290 21137

2/17/2014 2:20:08 PM 14130 97290 21137

2/17/2014 2:20:09 PM 13612 97290 21137

2/17/2014 2:20:10 PM 14773 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:20:11 PM 15963 97290 21137

2/17/2014 2:20:12 PM 14400 97290 21137

2/17/2014 2:20:13 PM 13500 97290 21137

2/17/2014 2:20:14 PM 13755 97290 21137

2/17/2014 2:20:15 PM 13638 97290 21137

2/17/2014 2:20:16 PM 15139 97290 21137

2/17/2014 2:20:17 PM 14315 97290 21137

2/17/2014 2:20:18 PM 14978 97290 21137

2/17/2014 2:20:19 PM 16794 97290 21137

2/17/2014 2:20:20 PM 13768 97290 21137

2/17/2014 2:20:21 PM 14122 97290 21137

2/17/2014 2:20:22 PM 14720 97290 21137

2/17/2014 2:20:23 PM 15650 97290 21137

2/17/2014 2:20:24 PM 14142 97290 21137

2/17/2014 2:20:25 PM 16705 97290 21137

2/17/2014 2:20:26 PM 15216 97290 21137

2/17/2014 2:20:27 PM 14154 97290 21137

2/17/2014 2:20:28 PM 16108 97290 21137

2/17/2014 2:20:29 PM 13777 97290 21137

2/17/2014 2:20:30 PM 14364 97290 21137

2/17/2014 2:20:31 PM 15711 97290 21137

2/17/2014 2:20:32 PM 13677 97290 21137

2/17/2014 2:20:32 PM 13589 97290 21137

2/17/2014 2:20:34 PM 12457 97290 21137

2/17/2014 2:20:35 PM 12684 97290 21137

2/17/2014 2:20:36 PM 13761 97290 21137

2/17/2014 2:20:37 PM 13300 97290 21137

2/17/2014 2:20:38 PM 14727 97290 21137

2/17/2014 2:20:39 PM 14872 97290 21137

2/17/2014 2:20:40 PM 14128 97290 21137

2/17/2014 2:20:40 PM 13672 97290 21137

2/17/2014 2:20:42 PM 12628 97290 21137

2/17/2014 2:20:43 PM 14167 97290 21137

2/17/2014 2:20:44 PM 14715 97290 21137

2/17/2014 2:20:44 PM 13741 97290 21137

2/17/2014 2:20:46 PM 14097 97290 21137

2/17/2014 2:20:46 PM 12708 97290 21137

2/17/2014 2:20:48 PM 14204 97290 21137

2/17/2014 2:20:49 PM 13631 97290 21137

2/17/2014 2:20:50 PM 13667 97290 21137

2/17/2014 2:20:51 PM 12686 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:20:52 PM 12531 97290 21137

2/17/2014 2:20:53 PM 13393 97290 21137

2/17/2014 2:20:54 PM 14028 97290 21137

2/17/2014 2:20:55 PM 14856 97290 21137

2/17/2014 2:20:55 PM 13107 97290 21137

2/17/2014 2:20:57 PM 15114 97290 21137

2/17/2014 2:20:58 PM 16018 97290 21137

2/17/2014 2:20:59 PM 17654 97290 21137

2/17/2014 2:21:00 PM 17133 97290 21137

2/17/2014 2:21:01 PM 16283 97290 21137

2/17/2014 2:21:02 PM 17000 97290 21137

2/17/2014 2:21:03 PM 17390 97290 21137

2/17/2014 2:21:04 PM 15987 97290 21137

2/17/2014 2:21:05 PM 19267 97290 21137

2/17/2014 2:21:06 PM 18836 97290 21137

2/17/2014 2:21:06 PM 18226 97290 21137

2/17/2014 2:21:08 PM 18689 97290 21137

2/17/2014 2:21:08 PM 16792 97290 21137

2/17/2014 2:21:10 PM 16648 97290 21137

2/17/2014 2:21:11 PM 18292 97290 21137

2/17/2014 2:21:12 PM 20293 97290 21137

2/17/2014 2:21:13 PM 17973 97290 21137

2/17/2014 2:21:14 PM 17153 97290 21137

2/17/2014 2:21:15 PM 17908 97290 21137

2/17/2014 2:21:16 PM 17497 97290 21137

2/17/2014 2:21:17 PM 19314 97290 21137

2/17/2014 2:21:18 PM 16018 97290 21137

2/17/2014 2:21:19 PM 16724 97290 21137

2/17/2014 2:21:20 PM 15881 97290 21137

2/17/2014 2:21:21 PM 16270 97290 21137

2/17/2014 2:21:22 PM 14477 97290 21137

2/17/2014 2:21:23 PM 15709 97290 21137

2/17/2014 2:21:24 PM 14997 97290 21137

2/17/2014 2:21:25 PM 15629 97290 21137

2/17/2014 2:21:26 PM 15247 97290 21137

2/17/2014 2:21:27 PM 14611 97290 21137

2/17/2014 2:21:28 PM 14713 97290 21137

2/17/2014 2:21:28 PM 14212 97290 21137

2/17/2014 2:21:30 PM 14688 97290 21137

2/17/2014 2:21:31 PM 13272 97290 21137

2/17/2014 2:21:32 PM 13698 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:21:33 PM 13504 97290 21137

2/17/2014 2:21:34 PM 13426 97290 21137

2/17/2014 2:21:35 PM 14726 97290 21137

2/17/2014 2:21:36 PM 13791 97290 21137

2/17/2014 2:21:37 PM 15148 97290 21137

2/17/2014 2:21:38 PM 15067 97290 21137

2/17/2014 2:21:38 PM 14146 97290 21137

2/17/2014 2:21:40 PM 13466 97290 21137

2/17/2014 2:21:40 PM 12456 97290 21137

2/17/2014 2:21:42 PM 13524 97290 21137

2/17/2014 2:21:43 PM 12981 97290 21137

2/17/2014 2:21:44 PM 14086 97290 21137

2/17/2014 2:21:44 PM 13145 97290 21137

2/17/2014 2:21:46 PM 14890 97290 21137

2/17/2014 2:21:46 PM 13721 97290 21137

2/17/2014 2:21:48 PM 14042 97290 21137

2/17/2014 2:21:49 PM 14280 97290 21137

2/17/2014 2:21:50 PM 14520 97290 21137

2/17/2014 2:21:51 PM 14910 97290 21137

2/17/2014 2:21:52 PM 14647 97290 21137

2/17/2014 2:21:53 PM 14402 97290 21137

2/17/2014 2:21:54 PM 14520 97290 21137

2/17/2014 2:21:55 PM 14070 97290 21137

2/17/2014 2:21:56 PM 13207 97290 21137

2/17/2014 2:21:57 PM 13232 97290 21137

2/17/2014 2:21:58 PM 14078 97290 21137

2/17/2014 2:21:59 PM 14439 97290 21137

2/17/2014 2:22:00 PM 13750 97290 21137

2/17/2014 2:22:01 PM 13157 97290 21137

2/17/2014 2:22:02 PM 14569 97290 21137

2/17/2014 2:22:03 PM 14532 97290 21137

2/17/2014 2:22:04 PM 14763 97290 21137

2/17/2014 2:22:05 PM 14340 97290 21137

2/17/2014 2:22:06 PM 14516 97290 21137

2/17/2014 2:22:06 PM 14505 97290 21137

2/17/2014 2:22:08 PM 14819 97290 21137

2/17/2014 2:22:08 PM 14745 97290 21137

2/17/2014 2:22:10 PM 14816 97290 21137

2/17/2014 2:22:11 PM 13124 97290 21137

2/17/2014 2:22:12 PM 13661 97290 21137

2/17/2014 2:22:13 PM 13945 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:22:14 PM 13296 97290 21137

2/17/2014 2:22:15 PM 13134 97290 21137

2/17/2014 2:22:16 PM 15163 97290 21137

2/17/2014 2:22:17 PM 14321 97290 21137

2/17/2014 2:22:18 PM 16000 97290 21137

2/17/2014 2:22:19 PM 14320 97290 21137

2/17/2014 2:22:20 PM 13060 97290 21137

2/17/2014 2:22:21 PM 13105 97290 21137

2/17/2014 2:22:22 PM 14016 97290 21137

2/17/2014 2:22:23 PM 14754 97290 21137

2/17/2014 2:22:24 PM 15742 97290 21137

2/17/2014 2:22:24 PM 14728 97290 21137

2/17/2014 2:22:26 PM 14255 97290 21137

2/17/2014 2:22:26 PM 14183 97290 21137

2/17/2014 2:22:28 PM 15996 97290 21137

2/17/2014 2:22:28 PM 15759 97290 21137

2/17/2014 2:22:30 PM 15849 97290 21137

2/17/2014 2:22:31 PM 17282 97290 21137

2/17/2014 2:22:32 PM 15120 97290 21137

2/17/2014 2:22:33 PM 15510 97290 21137

2/17/2014 2:22:34 PM 17347 97290 21137

2/17/2014 2:22:34 PM 16967 97290 21137

2/17/2014 2:22:36 PM 17688 97290 21137

2/17/2014 2:22:36 PM 17591 97290 21137

2/17/2014 2:22:38 PM 17022 97290 21137

2/17/2014 2:22:39 PM 17635 97290 21137

2/17/2014 2:22:40 PM 17669 97290 21137

2/17/2014 2:22:41 PM 17797 97290 21137

2/17/2014 2:22:42 PM 16809 97290 21137

2/17/2014 2:22:43 PM 15932 97290 21137

2/17/2014 2:22:44 PM 15893 97290 21137

2/17/2014 2:22:45 PM 16723 97290 21137

2/17/2014 2:22:46 PM 16901 97290 21137

2/17/2014 2:22:47 PM 16225 97290 21137

2/17/2014 2:22:48 PM 16326 97290 21137

2/17/2014 2:22:49 PM 16981 97290 21137

2/17/2014 2:22:50 PM 18228 97290 21137

2/17/2014 2:22:50 PM 16995 97290 21137

2/17/2014 2:22:52 PM 18297 97290 21137

2/17/2014 2:22:53 PM 16784 97290 21137

2/17/2014 2:22:54 PM 17846 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:22:55 PM 16521 97290 21137

2/17/2014 2:22:56 PM 15440 97290 21137

2/17/2014 2:22:57 PM 16250 97290 21137

2/17/2014 2:22:58 PM 14712 97290 21137

2/17/2014 2:22:59 PM 14448 97290 21137

2/17/2014 2:23:00 PM 16902 97290 21137

2/17/2014 2:23:01 PM 15355 97290 21137

2/17/2014 2:23:02 PM 15239 97290 21137

2/17/2014 2:23:03 PM 14609 97290 21137

2/17/2014 2:23:04 PM 14591 97290 21137

2/17/2014 2:23:04 PM 13102 97290 21137

2/17/2014 2:23:06 PM 14918 97290 21137

2/17/2014 2:23:07 PM 13989 97290 21137

2/17/2014 2:23:08 PM 13907 97290 21137

2/17/2014 2:23:09 PM 15236 97290 21137

2/17/2014 2:23:10 PM 14489 97290 21137

2/17/2014 2:23:11 PM 15742 97290 21137

2/17/2014 2:23:12 PM 14495 97290 21137

2/17/2014 2:23:13 PM 14153 97290 21137

2/17/2014 2:23:14 PM 14488 97290 21137

2/17/2014 2:23:15 PM 14752 97290 21137

2/17/2014 2:23:16 PM 14248 97290 21137

2/17/2014 2:23:17 PM 16612 97290 21137

2/17/2014 2:23:18 PM 14683 97290 21137

2/17/2014 2:23:19 PM 13390 97290 21137

2/17/2014 2:23:20 PM 14237 97290 21137

2/17/2014 2:23:21 PM 15589 97290 21137

2/17/2014 2:23:22 PM 14007 97290 21137

2/17/2014 2:23:23 PM 15292 97290 21137

2/17/2014 2:23:24 PM 14353 97290 21137

2/17/2014 2:23:25 PM 14748 97290 21137

2/17/2014 2:23:26 PM 16041 97290 21137

2/17/2014 2:23:26 PM 15087 97290 21137

2/17/2014 2:23:28 PM 15110 97290 21137

2/17/2014 2:23:29 PM 14997 97290 21137

2/17/2014 2:23:30 PM 14279 97290 21137

2/17/2014 2:23:31 PM 15060 97290 21137

2/17/2014 2:23:32 PM 15315 97290 21137

2/17/2014 2:23:33 PM 13788 97290 21137

2/17/2014 2:23:34 PM 15027 97290 21137

2/17/2014 2:23:35 PM 15096 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:23:36 PM 14034 97290 21137

2/17/2014 2:23:37 PM 13108 97290 21137

2/17/2014 2:23:38 PM 13327 97290 21137

2/17/2014 2:23:39 PM 13981 97290 21137

2/17/2014 2:23:40 PM 13935 97290 21137

2/17/2014 2:23:41 PM 13867 97290 21137

2/17/2014 2:23:42 PM 13418 97290 21137

2/17/2014 2:23:43 PM 14454 97290 21137

2/17/2014 2:23:44 PM 13063 97290 21137

2/17/2014 2:23:45 PM 12956 97290 21137

2/17/2014 2:23:46 PM 13529 97290 21137

2/17/2014 2:23:47 PM 15022 97290 21137

2/17/2014 2:23:47 PM 13655 97290 21137

2/17/2014 2:23:48 PM 14063 97290 21137

2/17/2014 2:23:50 PM 14706 97290 21137

2/17/2014 2:23:51 PM 14776 97290 21137

2/17/2014 2:23:52 PM 14764 97290 21137

2/17/2014 2:23:53 PM 16291 97290 21137

2/17/2014 2:23:54 PM 15502 97290 21137

2/17/2014 2:23:55 PM 14735 97290 21137

2/17/2014 2:23:56 PM 15414 97290 21137

2/17/2014 2:23:57 PM 16483 97290 21137

2/17/2014 2:23:58 PM 15085 97290 21137

2/17/2014 2:23:58 PM 14981 97290 21137

2/17/2014 2:24:00 PM 15845 97290 21137

2/17/2014 2:24:00 PM 15381 97290 21137

2/17/2014 2:24:02 PM 17431 97290 21137

2/17/2014 2:24:02 PM 16627 97290 21137

2/17/2014 2:24:04 PM 15677 97290 21137

2/17/2014 2:24:05 PM 19489 97290 21137

2/17/2014 2:24:06 PM 18402 97290 21137

2/17/2014 2:24:06 PM 16510 97290 21137

2/17/2014 2:24:08 PM 17404 97290 21137

2/17/2014 2:24:08 PM 17177 97290 21137

2/17/2014 2:24:10 PM 16891 97290 21137

2/17/2014 2:24:11 PM 16852 97290 21137

2/17/2014 2:24:12 PM 15493 97290 21137

2/17/2014 2:24:13 PM 14523 97290 21137

2/17/2014 2:24:14 PM 14460 97290 21137

2/17/2014 2:24:15 PM 16905 97290 21137

2/17/2014 2:24:16 PM 14126 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:24:17 PM 14751 97290 21137

2/17/2014 2:24:18 PM 14698 97290 21137

2/17/2014 2:24:19 PM 15014 97290 21137

2/17/2014 2:24:20 PM 14733 97290 21137

2/17/2014 2:24:21 PM 13643 97290 21137

2/17/2014 2:24:22 PM 15800 97290 21137

2/17/2014 2:24:23 PM 15950 97290 21137

2/17/2014 2:24:24 PM 13677 97290 21137

2/17/2014 2:24:25 PM 12689 97290 21137

2/17/2014 2:24:26 PM 14242 97290 21137

2/17/2014 2:24:27 PM 13160 97290 21137

2/17/2014 2:24:28 PM 13040 97290 21137

2/17/2014 2:24:29 PM 13850 97290 21137

2/17/2014 2:24:30 PM 14103 97290 21137

2/17/2014 2:24:30 PM 13212 97290 21137

2/17/2014 2:24:32 PM 14085 97290 21137

2/17/2014 2:24:33 PM 14381 97290 21137

2/17/2014 2:24:34 PM 12835 97290 21137

2/17/2014 2:24:35 PM 15299 97290 21137

2/17/2014 2:24:36 PM 14744 97290 21137

2/17/2014 2:24:37 PM 14516 97290 21137

2/17/2014 2:24:38 PM 14879 97290 21137

2/17/2014 2:24:39 PM 14639 97290 21137

2/17/2014 2:24:40 PM 15960 97290 21137

2/17/2014 2:24:40 PM 14070 97290 21137

2/17/2014 2:24:42 PM 15427 97290 21137

2/17/2014 2:24:43 PM 15676 97290 21137

2/17/2014 2:24:43 PM 14359 97290 21137

2/17/2014 2:24:45 PM 14779 97290 21137

2/17/2014 2:24:46 PM 14165 97290 21137

2/17/2014 2:24:47 PM 13741 97290 21137

2/17/2014 2:24:48 PM 13305 97290 21137

2/17/2014 2:24:49 PM 14966 97290 21137

2/17/2014 2:24:50 PM 16071 97290 21137

2/17/2014 2:24:50 PM 15088 97290 21137

2/17/2014 2:24:51 PM 12472 97290 21137

2/17/2014 2:24:53 PM 14098 97290 21137

2/17/2014 2:24:54 PM 14024 97290 21137

2/17/2014 2:24:55 PM 15146 97290 21137

2/17/2014 2:24:56 PM 14346 97290 21137

2/17/2014 2:24:57 PM 14146 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/17/2014 2:24:58 PM 13886 97290 21137

2/17/2014 2:24:59 PM 15201 97290 21137

2/17/2014 2:25:00 PM 14270 97290 21137

2/18/2014 12:50:10 PM 16253 97290 21137

2/18/2014 12:50:11 PM 16393 97290 21137

2/18/2014 12:50:12 PM 15858 97290 21137

2/18/2014 12:50:13 PM 15784 97290 21137

2/18/2014 12:50:14 PM 16126 97290 21137

2/18/2014 12:50:15 PM 16811 97290 21137

2/18/2014 12:50:16 PM 16113 97290 21137

2/18/2014 12:50:17 PM 16838 97290 21137

2/18/2014 12:50:18 PM 15789 97290 21137

2/18/2014 12:50:19 PM 14987 97290 21137

2/18/2014 12:50:20 PM 14816 97290 21137

2/18/2014 12:50:21 PM 15734 97290 21137

2/18/2014 12:50:22 PM 16173 97290 21137

2/18/2014 12:50:23 PM 15083 97290 21137

2/18/2014 12:50:24 PM 14750 97290 21137

2/18/2014 12:50:25 PM 15867 97290 21137

2/18/2014 12:50:26 PM 16237 97290 21137

2/18/2014 12:50:27 PM 15129 97290 21137

2/18/2014 12:50:28 PM 16712 97290 21137

2/18/2014 12:50:29 PM 15308 97290 21137

2/18/2014 12:50:30 PM 15977 97290 21137

2/18/2014 12:50:31 PM 17824 97290 21137

2/18/2014 12:50:32 PM 14746 97290 21137

2/18/2014 12:50:33 PM 14516 97290 21137

2/18/2014 12:50:34 PM 16349 97290 21137

2/18/2014 12:50:35 PM 16657 97290 21137

2/18/2014 12:50:36 PM 16194 97290 21137

2/18/2014 12:50:37 PM 17608 97290 21137

2/18/2014 12:50:38 PM 16072 97290 21137

2/18/2014 12:50:39 PM 16918 97290 21137

2/18/2014 12:50:40 PM 17789 97290 21137

2/18/2014 12:50:41 PM 15187 97290 21137

2/18/2014 12:50:42 PM 15706 97290 21137

2/18/2014 12:50:43 PM 16556 97290 21137

2/18/2014 12:50:44 PM 15539 97290 21137

2/18/2014 12:50:45 PM 15585 97290 21137

2/18/2014 12:50:46 PM 14396 97290 21137

2/18/2014 12:50:47 PM 14879 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:50:48 PM 15959 97290 21137

2/18/2014 12:50:49 PM 15780 97290 21137

2/18/2014 12:50:50 PM 15075 97290 21137

2/18/2014 12:50:51 PM 16308 97290 21137

2/18/2014 12:50:52 PM 15417 97290 21137

2/18/2014 12:50:53 PM 15044 97290 21137

2/18/2014 12:50:54 PM 15821 97290 21137

2/18/2014 12:50:55 PM 14695 97290 21137

2/18/2014 12:50:56 PM 15883 97290 21137

2/18/2014 12:50:57 PM 15371 97290 21137

2/18/2014 12:50:58 PM 17972 97290 21137

2/18/2014 12:50:59 PM 16913 97290 21137

2/18/2014 12:51:00 PM 16348 97290 21137

2/18/2014 12:51:01 PM 15967 97290 21137

2/18/2014 12:51:02 PM 16771 97290 21137

2/18/2014 12:51:03 PM 18142 97290 21137

2/18/2014 12:51:04 PM 17315 97290 21137

2/18/2014 12:51:05 PM 16959 97290 21137

2/18/2014 12:51:06 PM 15489 97290 21137

2/18/2014 12:51:07 PM 15062 97290 21137

2/18/2014 12:51:08 PM 15495 97290 21137

2/18/2014 12:51:09 PM 16233 97290 21137

2/18/2014 12:51:10 PM 17528 97290 21137

2/18/2014 12:51:11 PM 16622 97290 21137

2/18/2014 12:51:12 PM 16365 97290 21137

2/18/2014 12:51:13 PM 16181 97290 21137

2/18/2014 12:51:14 PM 16705 97290 21137

2/18/2014 12:51:15 PM 15756 97290 21137

2/18/2014 12:51:16 PM 16539 97290 21137

2/18/2014 12:51:17 PM 15774 97290 21137

2/18/2014 12:51:18 PM 14983 97290 21137

2/18/2014 12:51:19 PM 14816 97290 21137

2/18/2014 12:51:20 PM 15224 97290 21137

2/18/2014 12:51:21 PM 17006 97290 21137

2/18/2014 12:51:22 PM 17601 97290 21137

2/18/2014 12:51:23 PM 16790 97290 21137

2/18/2014 12:51:24 PM 16977 97290 21137

2/18/2014 12:51:25 PM 17474 97290 21137

2/18/2014 12:51:26 PM 16038 97290 21137

2/18/2014 12:51:27 PM 17389 97290 21137

2/18/2014 12:51:28 PM 17097 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:51:29 PM 17024 97290 21137

2/18/2014 12:51:30 PM 17966 97290 21137

2/18/2014 12:51:31 PM 16701 97290 21137

2/18/2014 12:51:32 PM 16565 97290 21137

2/18/2014 12:51:33 PM 15721 97290 21137

2/18/2014 12:51:34 PM 16560 97290 21137

2/18/2014 12:51:35 PM 16230 97290 21137

2/18/2014 12:51:36 PM 14527 97290 21137

2/18/2014 12:51:37 PM 16352 97290 21137

2/18/2014 12:51:38 PM 15728 97290 21137

2/18/2014 12:51:39 PM 17882 97290 21137

2/18/2014 12:51:40 PM 16620 97290 21137

2/18/2014 12:51:41 PM 16215 97290 21137

2/18/2014 12:51:42 PM 15033 97290 21137

2/18/2014 12:51:43 PM 15128 97290 21137

2/18/2014 12:51:44 PM 13562 97290 21137

2/18/2014 12:51:45 PM 15270 97290 21137

2/18/2014 12:51:46 PM 14775 97290 21137

2/18/2014 12:51:47 PM 16022 97290 21137

2/18/2014 12:51:48 PM 13815 97290 21137

2/18/2014 12:51:49 PM 15483 97290 21137

2/18/2014 12:51:50 PM 13441 97290 21137

2/18/2014 12:51:51 PM 15090 97290 21137

2/18/2014 12:51:52 PM 15802 97290 21137

2/18/2014 12:51:53 PM 15440 97290 21137

2/18/2014 12:51:54 PM 16430 97290 21137

2/18/2014 12:51:55 PM 16857 97290 21137

2/18/2014 12:51:56 PM 15494 97290 21137

2/18/2014 12:51:57 PM 15543 97290 21137

2/18/2014 12:51:58 PM 17625 97290 21137

2/18/2014 12:51:59 PM 18806 97290 21137

2/18/2014 12:52:00 PM 18801 97290 21137

2/18/2014 12:52:01 PM 17240 97290 21137

2/18/2014 12:52:04 PM 17641 97290 21137

2/18/2014 12:52:05 PM 18060 97290 21137

2/18/2014 12:52:06 PM 17685 97290 21137

2/18/2014 12:52:07 PM 17321 97290 21137

2/18/2014 12:52:08 PM 16720 97290 21137

2/18/2014 12:52:09 PM 14950 97290 21137

2/18/2014 12:52:10 PM 15977 97290 21137

2/18/2014 12:52:11 PM 15784 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:52:12 PM 15106 97290 21137

2/18/2014 12:52:13 PM 15416 97290 21137

2/18/2014 12:52:14 PM 16304 97290 21137

2/18/2014 12:52:15 PM 13886 97290 21137

2/18/2014 12:52:16 PM 14181 97290 21137

2/18/2014 12:52:17 PM 14075 97290 21137

2/18/2014 12:52:18 PM 12878 97290 21137

2/18/2014 12:52:19 PM 13569 97290 21137

2/18/2014 12:52:20 PM 14192 97290 21137

2/18/2014 12:52:21 PM 15548 97290 21137

2/18/2014 12:52:22 PM 14297 97290 21137

2/18/2014 12:52:23 PM 17644 97290 21137

2/18/2014 12:52:24 PM 15511 97290 21137

2/18/2014 12:52:25 PM 15847 97290 21137

2/18/2014 12:52:26 PM 17822 97290 21137

2/18/2014 12:52:27 PM 16725 97290 21137

2/18/2014 12:52:28 PM 14921 97290 21137

2/18/2014 12:52:29 PM 18160 97290 21137

2/18/2014 12:52:30 PM 17920 97290 21137

2/18/2014 12:52:31 PM 16720 97290 21137

2/18/2014 12:52:32 PM 17200 97290 21137

2/18/2014 12:52:33 PM 15940 97290 21137

2/18/2014 12:52:34 PM 15950 97290 21137

2/18/2014 12:52:35 PM 15718 97290 21137

2/18/2014 12:52:36 PM 14519 97290 21137

2/18/2014 12:52:37 PM 17310 97290 21137

2/18/2014 12:52:38 PM 16747 97290 21137

2/18/2014 12:52:39 PM 17776 97290 21137

2/18/2014 12:52:40 PM 18244 97290 21137

2/18/2014 12:52:41 PM 17521 97290 21137

2/18/2014 12:52:42 PM 15840 97290 21137

2/18/2014 12:52:43 PM 15960 97290 21137

2/18/2014 12:52:44 PM 15780 97290 21137

2/18/2014 12:52:45 PM 15375 97290 21137

2/18/2014 12:52:46 PM 15843 97290 21137

2/18/2014 12:52:47 PM 18091 97290 21137

2/18/2014 12:52:48 PM 15292 97290 21137

2/18/2014 12:52:49 PM 16753 97290 21137

2/18/2014 12:52:50 PM 15048 97290 21137

2/18/2014 12:52:51 PM 15252 97290 21137

2/18/2014 12:52:52 PM 15753 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:52:53 PM 16568 97290 21137

2/18/2014 12:52:54 PM 16592 97290 21137

2/18/2014 12:52:55 PM 15668 97290 21137

2/18/2014 12:52:56 PM 14747 97290 21137

2/18/2014 12:52:57 PM 14846 97290 21137

2/18/2014 12:52:58 PM 15381 97290 21137

2/18/2014 12:52:59 PM 14855 97290 21137

2/18/2014 12:53:00 PM 14963 97290 21137

2/18/2014 12:53:01 PM 14121 97290 21137

2/18/2014 12:53:02 PM 13850 97290 21137

2/18/2014 12:53:03 PM 15192 97290 21137

2/18/2014 12:53:04 PM 16518 97290 21137

2/18/2014 12:53:05 PM 17809 97290 21137

2/18/2014 12:53:06 PM 15402 97290 21137

2/18/2014 12:53:07 PM 15550 97290 21137

2/18/2014 12:53:08 PM 15017 97290 21137

2/18/2014 12:53:09 PM 14434 97290 21137

2/18/2014 12:53:10 PM 15398 97290 21137

2/18/2014 12:53:11 PM 16179 97290 21137

2/18/2014 12:53:12 PM 18055 97290 21137

2/18/2014 12:53:13 PM 18373 97290 21137

2/18/2014 12:53:14 PM 18033 97290 21137

2/18/2014 12:53:15 PM 16238 97290 21137

2/18/2014 12:53:16 PM 16179 97290 21137

2/18/2014 12:53:17 PM 17845 97290 21137

2/18/2014 12:53:18 PM 16251 97290 21137

2/18/2014 12:53:19 PM 16842 97290 21137

2/18/2014 12:53:20 PM 18160 97290 21137

2/18/2014 12:53:21 PM 18610 97290 21137

2/18/2014 12:53:22 PM 17792 97290 21137

2/18/2014 12:53:23 PM 14648 97290 21137

2/18/2014 12:53:24 PM 14792 97290 21137

2/18/2014 12:53:25 PM 15128 97290 21137

2/18/2014 12:53:26 PM 15692 97290 21137

2/18/2014 12:53:27 PM 15953 97290 21137

2/18/2014 12:53:28 PM 15898 97290 21137

2/18/2014 12:53:29 PM 15344 97290 21137

2/18/2014 12:53:30 PM 14816 97290 21137

2/18/2014 12:53:31 PM 16964 97290 21137

2/18/2014 12:53:32 PM 14921 97290 21137

2/18/2014 12:53:33 PM 15460 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:53:34 PM 13705 97290 21137

2/18/2014 12:53:35 PM 13836 97290 21137

2/18/2014 12:53:36 PM 15129 97290 21137

2/18/2014 12:53:37 PM 16262 97290 21137

2/18/2014 12:53:38 PM 13905 97290 21137

2/18/2014 12:53:39 PM 15086 97290 21137

2/18/2014 12:53:40 PM 15981 97290 21137

2/18/2014 12:53:41 PM 14195 97290 21137

2/18/2014 12:53:42 PM 14018 97290 21137

2/18/2014 12:53:43 PM 16824 97290 21137

2/18/2014 12:53:44 PM 16476 97290 21137

2/18/2014 12:53:45 PM 14619 97290 21137

2/18/2014 12:53:46 PM 15924 97290 21137

2/18/2014 12:53:47 PM 14991 97290 21137

2/18/2014 12:53:48 PM 14427 97290 21137

2/18/2014 12:53:49 PM 15097 97290 21137

2/18/2014 12:53:50 PM 16284 97290 21137

2/18/2014 12:53:51 PM 16821 97290 21137

2/18/2014 12:53:52 PM 15785 97290 21137

2/18/2014 12:53:53 PM 15166 97290 21137

2/18/2014 12:53:54 PM 16571 97290 21137

2/18/2014 12:53:55 PM 16143 97290 21137

2/18/2014 12:53:56 PM 17625 97290 21137

2/18/2014 12:53:57 PM 16016 97290 21137

2/18/2014 12:53:58 PM 14684 97290 21137

2/18/2014 12:53:59 PM 15881 97290 21137

2/18/2014 12:54:00 PM 16660 97290 21137

2/18/2014 12:54:01 PM 16105 97290 21137

2/18/2014 12:54:02 PM 17556 97290 21137

2/18/2014 12:54:03 PM 16539 97290 21137

2/18/2014 12:54:04 PM 14844 97290 21137

2/18/2014 12:54:05 PM 13431 97290 21137

2/18/2014 12:54:06 PM 14037 97290 21137

2/18/2014 12:54:07 PM 15359 97290 21137

2/18/2014 12:54:08 PM 13890 97290 21137

2/18/2014 12:54:09 PM 13942 97290 21137

2/18/2014 12:54:10 PM 14855 97290 21137

2/18/2014 12:54:11 PM 15533 97290 21137

2/18/2014 12:54:12 PM 16333 97290 21137

2/18/2014 12:54:13 PM 15303 97290 21137

2/18/2014 12:54:14 PM 16875 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:54:15 PM 17478 97290 21137

2/18/2014 12:54:16 PM 15649 97290 21137

2/18/2014 12:54:17 PM 15552 97290 21137

2/18/2014 12:54:18 PM 17988 97290 21137

2/18/2014 12:54:19 PM 17337 97290 21137

2/18/2014 12:54:20 PM 16814 97290 21137

2/18/2014 12:54:21 PM 18093 97290 21137

2/18/2014 12:54:22 PM 17843 97290 21137

2/18/2014 12:54:23 PM 16190 97290 21137

2/18/2014 12:54:24 PM 17127 97290 21137

2/18/2014 12:54:25 PM 15832 97290 21137

2/18/2014 12:54:26 PM 15748 97290 21137

2/18/2014 12:54:27 PM 17767 97290 21137

2/18/2014 12:54:28 PM 15751 97290 21137

2/18/2014 12:54:29 PM 16177 97290 21137

2/18/2014 12:54:30 PM 15774 97290 21137

2/18/2014 12:54:31 PM 15163 97290 21137

2/18/2014 12:54:32 PM 15311 97290 21137

2/18/2014 12:54:33 PM 14057 97290 21137

2/18/2014 12:54:34 PM 16114 97290 21137

2/18/2014 12:54:35 PM 13718 97290 21137

2/18/2014 12:54:36 PM 13809 97290 21137

2/18/2014 12:54:37 PM 14102 97290 21137

2/18/2014 12:54:38 PM 15045 97290 21137

2/18/2014 12:54:39 PM 15221 97290 21137

2/18/2014 12:54:40 PM 14725 97290 21137

2/18/2014 12:54:41 PM 14961 97290 21137

2/18/2014 12:54:42 PM 14990 97290 21137

2/18/2014 12:54:43 PM 14607 97290 21137

2/18/2014 12:54:44 PM 14272 97290 21137

2/18/2014 12:54:45 PM 12568 97290 21137

2/18/2014 12:54:46 PM 12592 97290 21137

2/18/2014 12:54:47 PM 12658 97290 21137

2/18/2014 12:54:48 PM 15644 97290 21137

2/18/2014 12:54:49 PM 15401 97290 21137

2/18/2014 12:54:50 PM 16480 97290 21137

2/18/2014 12:54:51 PM 14530 97290 21137

2/18/2014 12:54:52 PM 15542 97290 21137

2/18/2014 12:54:53 PM 15255 97290 21137

2/18/2014 12:54:54 PM 15543 97290 21137

2/18/2014 12:54:55 PM 15376 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:54:56 PM 15214 97290 21137

2/18/2014 12:54:57 PM 15413 97290 21137

2/18/2014 12:54:58 PM 14683 97290 21137

2/18/2014 12:54:59 PM 15221 97290 21137

2/18/2014 12:55:00 PM 15775 97290 21137

2/18/2014 12:55:01 PM 15013 97290 21137

2/18/2014 12:55:02 PM 13743 97290 21137

2/18/2014 12:55:03 PM 15735 97290 21137

2/18/2014 12:55:04 PM 16683 97290 21137

2/18/2014 12:55:05 PM 16141 97290 21137

2/18/2014 12:55:06 PM 15555 97290 21137

2/18/2014 12:55:07 PM 14598 97290 21137

2/18/2014 12:55:08 PM 15769 97290 21137

2/18/2014 12:55:09 PM 16002 97290 21137

2/18/2014 12:55:10 PM 15250 97290 21137

2/18/2014 12:55:11 PM 16022 97290 21137

2/18/2014 12:55:12 PM 15255 97290 21137

2/18/2014 12:55:13 PM 13053 97290 21137

2/18/2014 12:55:14 PM 13103 97290 21137

2/18/2014 12:55:15 PM 13476 97290 21137

2/18/2014 12:55:16 PM 13869 97290 21137

2/18/2014 12:55:17 PM 15077 97290 21137

2/18/2014 12:55:18 PM 15649 97290 21137

2/18/2014 12:55:19 PM 15852 97290 21137

2/18/2014 12:55:20 PM 15273 97290 21137

2/18/2014 12:55:21 PM 15818 97290 21137

2/18/2014 12:55:22 PM 16854 97290 21137

2/18/2014 12:55:23 PM 14713 97290 21137

2/18/2014 12:55:24 PM 15798 97290 21137

2/18/2014 12:55:25 PM 17029 97290 21137

2/18/2014 12:55:26 PM 17037 97290 21137

2/18/2014 12:55:27 PM 17459 97290 21137

2/18/2014 12:55:28 PM 17715 97290 21137

2/18/2014 12:55:29 PM 18288 97290 21137

2/18/2014 12:55:30 PM 18042 97290 21137

2/18/2014 12:55:31 PM 17920 97290 21137

2/18/2014 12:55:32 PM 17860 97290 21137

2/18/2014 12:55:33 PM 16045 97290 21137

2/18/2014 12:55:34 PM 17961 97290 21137

2/18/2014 12:55:35 PM 17540 97290 21137

2/18/2014 12:55:36 PM 19055 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:55:37 PM 18623 97290 21137

2/18/2014 12:55:38 PM 16926 97290 21137

2/18/2014 12:55:39 PM 19081 97290 21137

2/18/2014 12:55:40 PM 19260 97290 21137

2/18/2014 12:55:41 PM 19185 97290 21137

2/18/2014 12:55:42 PM 17786 97290 21137

2/18/2014 12:55:43 PM 18276 97290 21137

2/18/2014 12:55:44 PM 17019 97290 21137

2/18/2014 12:55:45 PM 16554 97290 21137

2/18/2014 12:55:46 PM 17668 97290 21137

2/18/2014 12:55:47 PM 17137 97290 21137

2/18/2014 12:55:48 PM 17634 97290 21137

2/18/2014 12:55:49 PM 18268 97290 21137

2/18/2014 12:55:50 PM 19087 97290 21137

2/18/2014 12:55:51 PM 18061 97290 21137

2/18/2014 12:55:52 PM 17685 97290 21137

2/18/2014 12:55:53 PM 17861 97290 21137

2/18/2014 12:55:54 PM 15415 97290 21137

2/18/2014 12:55:55 PM 15944 97290 21137

2/18/2014 12:55:56 PM 16076 97290 21137

2/18/2014 12:55:57 PM 15419 97290 21137

2/18/2014 12:55:58 PM 16934 97290 21137

2/18/2014 12:55:59 PM 16323 97290 21137

2/18/2014 12:56:00 PM 15120 97290 21137

2/18/2014 12:56:01 PM 14820 97290 21137

2/18/2014 12:56:02 PM 14235 97290 21137

2/18/2014 12:56:03 PM 14178 97290 21137

2/18/2014 12:56:04 PM 13294 97290 21137

2/18/2014 12:56:05 PM 14783 97290 21137

2/18/2014 12:56:06 PM 13086 97290 21137

2/18/2014 12:56:07 PM 13621 97290 21137

2/18/2014 12:56:08 PM 15495 97290 21137

2/18/2014 12:56:09 PM 17583 97290 21137

2/18/2014 12:56:10 PM 15976 97290 21137

2/18/2014 12:56:11 PM 15154 97290 21137

2/18/2014 12:56:12 PM 16118 97290 21137

2/18/2014 12:56:13 PM 16509 97290 21137

2/18/2014 12:56:14 PM 16127 97290 21137

2/18/2014 12:56:15 PM 15041 97290 21137

2/18/2014 12:56:16 PM 14200 97290 21137

2/18/2014 12:56:17 PM 15640 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:56:18 PM 15130 97290 21137

2/18/2014 12:56:19 PM 15452 97290 21137

2/18/2014 12:56:20 PM 16523 97290 21137

2/18/2014 12:56:21 PM 14690 97290 21137

2/18/2014 12:56:22 PM 14412 97290 21137

2/18/2014 12:56:23 PM 15003 97290 21137

2/18/2014 12:56:24 PM 14580 97290 21137

2/18/2014 12:56:25 PM 15975 97290 21137

2/18/2014 12:56:26 PM 15303 97290 21137

2/18/2014 12:56:27 PM 14866 97290 21137

2/18/2014 12:56:28 PM 15566 97290 21137

2/18/2014 12:56:29 PM 17151 97290 21137

2/18/2014 12:56:30 PM 16288 97290 21137

2/18/2014 12:56:31 PM 13402 97290 21137

2/18/2014 12:56:32 PM 12920 97290 21137

2/18/2014 12:56:33 PM 12500 97290 21137

2/18/2014 12:56:34 PM 13685 97290 21137

2/18/2014 12:56:35 PM 14461 97290 21137

2/18/2014 12:56:36 PM 16875 97290 21137

2/18/2014 12:56:37 PM 14148 97290 21137

2/18/2014 12:56:38 PM 13527 97290 21137

2/18/2014 12:56:39 PM 14152 97290 21137

2/18/2014 12:56:40 PM 13348 97290 21137

2/18/2014 12:56:41 PM 14527 97290 21137

2/18/2014 12:56:42 PM 15121 97290 21137

2/18/2014 12:56:43 PM 14430 97290 21137

2/18/2014 12:56:44 PM 15757 97290 21137

2/18/2014 12:56:45 PM 18189 97290 21137

2/18/2014 12:56:46 PM 18197 97290 21137

2/18/2014 12:56:47 PM 16339 97290 21137

2/18/2014 12:56:48 PM 17344 97290 21137

2/18/2014 12:56:49 PM 16636 97290 21137

2/18/2014 12:56:50 PM 16759 97290 21137

2/18/2014 12:56:51 PM 16909 97290 21137

2/18/2014 12:56:52 PM 17547 97290 21137

2/18/2014 12:56:53 PM 17707 97290 21137

2/18/2014 12:56:54 PM 18046 97290 21137

2/18/2014 12:56:55 PM 17591 97290 21137

2/18/2014 12:56:56 PM 18288 97290 21137

2/18/2014 12:56:57 PM 16782 97290 21137

2/18/2014 12:56:58 PM 16675 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:56:59 PM 15269 97290 21137

2/18/2014 12:57:00 PM 16717 97290 21137

2/18/2014 12:57:01 PM 15249 97290 21137

2/18/2014 12:57:02 PM 15182 97290 21137

2/18/2014 12:57:03 PM 14775 97290 21137

2/18/2014 12:57:04 PM 14823 97290 21137

2/18/2014 12:57:05 PM 14626 97290 21137

2/18/2014 12:57:06 PM 14966 97290 21137

2/18/2014 12:57:07 PM 14751 97290 21137

2/18/2014 12:57:08 PM 15118 97290 21137

2/18/2014 12:57:09 PM 14849 97290 21137

2/18/2014 12:57:10 PM 12532 97290 21137

2/18/2014 12:57:11 PM 14413 97290 21137

2/18/2014 12:57:12 PM 15723 97290 21137

2/18/2014 12:57:13 PM 17550 97290 21137

2/18/2014 12:57:14 PM 17167 97290 21137

2/18/2014 12:57:15 PM 16532 97290 21137

2/18/2014 12:57:16 PM 14453 97290 21137

2/18/2014 12:57:17 PM 16213 97290 21137

2/18/2014 12:57:18 PM 15633 97290 21137

2/18/2014 12:57:19 PM 15068 97290 21137

2/18/2014 12:57:20 PM 15107 97290 21137

2/18/2014 12:57:21 PM 17036 97290 21137

2/18/2014 12:57:22 PM 15659 97290 21137

2/18/2014 12:57:23 PM 15825 97290 21137

2/18/2014 12:57:24 PM 15386 97290 21137

2/18/2014 12:57:25 PM 14736 97290 21137

2/18/2014 12:57:26 PM 14994 97290 21137

2/18/2014 12:57:27 PM 16348 97290 21137

2/18/2014 12:57:28 PM 15157 97290 21137

2/18/2014 12:57:29 PM 15729 97290 21137

2/18/2014 12:57:30 PM 15692 97290 21137

2/18/2014 12:57:31 PM 17183 97290 21137

2/18/2014 12:57:32 PM 15905 97290 21137

2/18/2014 12:57:33 PM 15466 97290 21137

2/18/2014 12:57:34 PM 14756 97290 21137

2/18/2014 12:57:35 PM 16589 97290 21137

2/18/2014 12:57:36 PM 16207 97290 21137

2/18/2014 12:57:37 PM 14731 97290 21137

2/18/2014 12:57:38 PM 14722 97290 21137

2/18/2014 12:57:39 PM 16700 97290 21137

Page 152 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:57:40 PM 15545 97290 21137

2/18/2014 12:57:41 PM 15286 97290 21137

2/18/2014 12:57:42 PM 16361 97290 21137

2/18/2014 12:57:43 PM 17860 97290 21137

2/18/2014 12:57:44 PM 17065 97290 21137

2/18/2014 12:57:45 PM 15036 97290 21137

2/18/2014 12:57:46 PM 13119 97290 21137

2/18/2014 12:57:47 PM 13539 97290 21137

2/18/2014 12:57:48 PM 15055 97290 21137

2/18/2014 12:57:49 PM 14323 97290 21137

2/18/2014 12:57:50 PM 13031 97290 21137

2/18/2014 12:57:51 PM 14177 97290 21137

2/18/2014 12:57:52 PM 14734 97290 21137

2/18/2014 12:57:53 PM 14783 97290 21137

2/18/2014 12:57:54 PM 13566 97290 21137

2/18/2014 12:57:55 PM 15511 97290 21137

2/18/2014 12:57:56 PM 15907 97290 21137

2/18/2014 12:57:57 PM 15167 97290 21137

2/18/2014 12:57:58 PM 15521 97290 21137

2/18/2014 12:57:59 PM 16510 97290 21137

2/18/2014 12:58:00 PM 17417 97290 21137

2/18/2014 12:58:01 PM 18574 97290 21137

2/18/2014 12:58:02 PM 17963 97290 21137

2/18/2014 12:58:03 PM 15891 97290 21137

2/18/2014 12:58:04 PM 17052 97290 21137

2/18/2014 12:58:05 PM 16923 97290 21137

2/18/2014 12:58:06 PM 18301 97290 21137

2/18/2014 12:58:07 PM 16972 97290 21137

2/18/2014 12:58:08 PM 16003 97290 21137

2/18/2014 12:58:09 PM 16031 97290 21137

2/18/2014 12:58:10 PM 15497 97290 21137

2/18/2014 12:58:11 PM 15484 97290 21137

2/18/2014 12:58:12 PM 15602 97290 21137

2/18/2014 12:58:13 PM 14835 97290 21137

2/18/2014 12:58:14 PM 14677 97290 21137

2/18/2014 12:58:15 PM 14599 97290 21137

2/18/2014 12:58:16 PM 15290 97290 21137

2/18/2014 12:58:17 PM 14142 97290 21137

2/18/2014 12:58:18 PM 13885 97290 21137

2/18/2014 12:58:19 PM 13161 97290 21137

2/18/2014 12:58:20 PM 13190 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:58:21 PM 14877 97290 21137

2/18/2014 12:58:22 PM 13979 97290 21137

2/18/2014 12:58:23 PM 14025 97290 21137

2/18/2014 12:58:24 PM 13946 97290 21137

2/18/2014 12:58:25 PM 14196 97290 21137

2/18/2014 12:58:26 PM 13209 97290 21137

2/18/2014 12:58:27 PM 12842 97290 21137

2/18/2014 12:58:28 PM 14730 97290 21137

2/18/2014 12:58:29 PM 17002 97290 21137

2/18/2014 12:58:30 PM 16010 97290 21137

2/18/2014 12:58:31 PM 15942 97290 21137

2/18/2014 12:58:32 PM 15205 97290 21137

2/18/2014 12:58:33 PM 15291 97290 21137

2/18/2014 12:58:34 PM 17682 97290 21137

2/18/2014 12:58:35 PM 16600 97290 21137

2/18/2014 12:58:36 PM 15850 97290 21137

2/18/2014 12:58:37 PM 15572 97290 21137

2/18/2014 12:58:38 PM 16433 97290 21137

2/18/2014 12:58:39 PM 15928 97290 21137

2/18/2014 12:58:40 PM 14842 97290 21137

2/18/2014 12:58:41 PM 15890 97290 21137

2/18/2014 12:58:42 PM 16962 97290 21137

2/18/2014 12:58:43 PM 15250 97290 21137

2/18/2014 12:58:44 PM 13772 97290 21137

2/18/2014 12:58:45 PM 14783 97290 21137

2/18/2014 12:58:46 PM 15185 97290 21137

2/18/2014 12:58:47 PM 15256 97290 21137

2/18/2014 12:58:48 PM 17434 97290 21137

2/18/2014 12:58:49 PM 17408 97290 21137

2/18/2014 12:58:50 PM 15992 97290 21137

2/18/2014 12:58:51 PM 13448 97290 21137

2/18/2014 12:58:52 PM 14702 97290 21137

2/18/2014 12:58:53 PM 14475 97290 21137

2/18/2014 12:58:54 PM 14958 97290 21137

2/18/2014 12:58:55 PM 14239 97290 21137

2/18/2014 12:58:56 PM 15350 97290 21137

2/18/2014 12:58:57 PM 14517 97290 21137

2/18/2014 12:58:58 PM 14639 97290 21137

2/18/2014 12:58:59 PM 16020 97290 21137

2/18/2014 12:59:00 PM 16125 97290 21137

2/18/2014 12:59:01 PM 14021 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:59:02 PM 13915 97290 21137

2/18/2014 12:59:03 PM 15598 97290 21137

2/18/2014 12:59:04 PM 15749 97290 21137

2/18/2014 12:59:05 PM 16537 97290 21137

2/18/2014 12:59:06 PM 17034 97290 21137

2/18/2014 12:59:07 PM 16648 97290 21137

2/18/2014 12:59:08 PM 17482 97290 21137

2/18/2014 12:59:09 PM 17180 97290 21137

2/18/2014 12:59:10 PM 17015 97290 21137

2/18/2014 12:59:11 PM 17183 97290 21137

2/18/2014 12:59:12 PM 16986 97290 21137

2/18/2014 12:59:13 PM 16456 97290 21137

2/18/2014 12:59:14 PM 15064 97290 21137

2/18/2014 12:59:15 PM 14896 97290 21137

2/18/2014 12:59:16 PM 16774 97290 21137

2/18/2014 12:59:17 PM 15473 97290 21137

2/18/2014 12:59:18 PM 15628 97290 21137

2/18/2014 12:59:19 PM 15937 97290 21137

2/18/2014 12:59:20 PM 15024 97290 21137

2/18/2014 12:59:21 PM 15276 97290 21137

2/18/2014 12:59:22 PM 14019 97290 21137

2/18/2014 12:59:23 PM 13374 97290 21137

2/18/2014 12:59:24 PM 13843 97290 21137

2/18/2014 12:59:25 PM 13871 97290 21137

2/18/2014 12:59:26 PM 13667 97290 21137

2/18/2014 12:59:27 PM 14786 97290 21137

2/18/2014 12:59:28 PM 15666 97290 21137

2/18/2014 12:59:29 PM 15136 97290 21137

2/18/2014 12:59:30 PM 18274 97290 21137

2/18/2014 12:59:31 PM 16628 97290 21137

2/18/2014 12:59:32 PM 16037 97290 21137

2/18/2014 12:59:33 PM 16189 97290 21137

2/18/2014 12:59:34 PM 16077 97290 21137

2/18/2014 12:59:35 PM 16199 97290 21137

2/18/2014 12:59:36 PM 17430 97290 21137

2/18/2014 12:59:37 PM 15997 97290 21137

2/18/2014 12:59:38 PM 16149 97290 21137

2/18/2014 12:59:39 PM 17897 97290 21137

2/18/2014 12:59:40 PM 16024 97290 21137

2/18/2014 12:59:41 PM 15496 97290 21137

2/18/2014 12:59:42 PM 14254 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 12:59:43 PM 13193 97290 21137

2/18/2014 12:59:44 PM 13408 97290 21137

2/18/2014 12:59:45 PM 14302 97290 21137

2/18/2014 12:59:46 PM 14855 97290 21137

2/18/2014 12:59:47 PM 15593 97290 21137

2/18/2014 12:59:48 PM 15538 97290 21137

2/18/2014 12:59:49 PM 14984 97290 21137

2/18/2014 12:59:50 PM 15116 97290 21137

2/18/2014 12:59:51 PM 17369 97290 21137

2/18/2014 12:59:52 PM 15352 97290 21137

2/18/2014 12:59:53 PM 15718 97290 21137

2/18/2014 12:59:54 PM 16019 97290 21137

2/18/2014 12:59:55 PM 15105 97290 21137

2/18/2014 12:59:56 PM 16406 97290 21137

2/18/2014 12:59:57 PM 16761 97290 21137

2/18/2014 12:59:58 PM 17480 97290 21137

2/18/2014 12:59:59 PM 16490 97290 21137

2/18/2014 1:00:00 PM 16572 97290 21137

2/18/2014 1:00:01 PM 17943 97290 21137

2/18/2014 1:00:02 PM 18915 97290 21137

2/18/2014 1:00:03 PM 17298 97290 21137

2/18/2014 1:00:04 PM 18664 97290 21137

2/18/2014 1:00:05 PM 18076 97290 21137

2/18/2014 1:00:06 PM 18199 97290 21137

2/18/2014 1:00:07 PM 16729 97290 21137

2/18/2014 1:00:08 PM 15192 97290 21137

2/18/2014 1:00:09 PM 14598 97290 21137

2/18/2014 1:00:10 PM 15199 97290 21137

2/18/2014 1:00:11 PM 15079 97290 21137

2/18/2014 1:00:12 PM 14630 97290 21137

2/18/2014 1:00:13 PM 15537 97290 21137

2/18/2014 1:00:14 PM 14564 97290 21137

2/18/2014 1:00:15 PM 13751 97290 21137

2/18/2014 1:00:16 PM 13907 97290 21137

2/18/2014 1:00:17 PM 13646 97290 21137

2/18/2014 1:00:18 PM 14061 97290 21137

2/18/2014 1:00:19 PM 14105 97290 21137

2/18/2014 1:00:20 PM 14176 97290 21137

2/18/2014 1:00:21 PM 13924 97290 21137

2/18/2014 1:00:22 PM 15841 97290 21137

2/18/2014 1:00:23 PM 17310 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:00:24 PM 14857 97290 21137

2/18/2014 1:00:25 PM 17364 97290 21137

2/18/2014 1:00:26 PM 17151 97290 21137

2/18/2014 1:00:27 PM 17787 97290 21137

2/18/2014 1:00:28 PM 16957 97290 21137

2/18/2014 1:00:29 PM 16389 97290 21137

2/18/2014 1:00:30 PM 17387 97290 21137

2/18/2014 1:00:31 PM 16976 97290 21137

2/18/2014 1:00:32 PM 17894 97290 21137

2/18/2014 1:00:33 PM 16053 97290 21137

2/18/2014 1:00:34 PM 14513 97290 21137

2/18/2014 1:00:35 PM 15328 97290 21137

2/18/2014 1:00:36 PM 13522 97290 21137

2/18/2014 1:00:37 PM 15620 97290 21137

2/18/2014 1:00:38 PM 15005 97290 21137

2/18/2014 1:00:39 PM 17011 97290 21137

2/18/2014 1:00:40 PM 16822 97290 21137

2/18/2014 1:00:41 PM 15305 97290 21137

2/18/2014 1:00:42 PM 14476 97290 21137

2/18/2014 1:00:43 PM 14089 97290 21137

2/18/2014 1:00:44 PM 16662 97290 21137

2/18/2014 1:00:45 PM 16765 97290 21137

2/18/2014 1:00:46 PM 15861 97290 21137

2/18/2014 1:00:47 PM 14645 97290 21137

2/18/2014 1:00:48 PM 15871 97290 21137

2/18/2014 1:00:49 PM 15487 97290 21137

2/18/2014 1:00:50 PM 17432 97290 21137

2/18/2014 1:00:51 PM 19238 97290 21137

2/18/2014 1:00:52 PM 19039 97290 21137

2/18/2014 1:00:53 PM 18100 97290 21137

2/18/2014 1:00:54 PM 16225 97290 21137

2/18/2014 1:00:55 PM 15696 97290 21137

2/18/2014 1:00:56 PM 15114 97290 21137

2/18/2014 1:00:57 PM 17458 97290 21137

2/18/2014 1:00:58 PM 17369 97290 21137

2/18/2014 1:00:59 PM 17726 97290 21137

2/18/2014 1:01:00 PM 17511 97290 21137

2/18/2014 1:01:01 PM 16647 97290 21137

2/18/2014 1:01:02 PM 16132 97290 21137

2/18/2014 1:01:03 PM 17203 97290 21137

2/18/2014 1:01:04 PM 16240 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:01:05 PM 16120 97290 21137

2/18/2014 1:01:06 PM 14920 97290 21137

2/18/2014 1:01:07 PM 14590 97290 21137

2/18/2014 1:01:08 PM 15347 97290 21137

2/18/2014 1:01:09 PM 15926 97290 21137

2/18/2014 1:01:10 PM 14601 97290 21137

2/18/2014 1:01:11 PM 15590 97290 21137

2/18/2014 1:01:12 PM 15207 97290 21137

2/18/2014 1:01:13 PM 13912 97290 21137

2/18/2014 1:01:14 PM 13708 97290 21137

2/18/2014 1:01:15 PM 13627 97290 21137

2/18/2014 1:01:16 PM 14746 97290 21137

2/18/2014 1:01:17 PM 13076 97290 21137

2/18/2014 1:01:18 PM 12629 97290 21137

2/18/2014 1:01:19 PM 14437 97290 21137

2/18/2014 1:01:20 PM 17349 97290 21137

2/18/2014 1:01:21 PM 16787 97290 21137

2/18/2014 1:01:22 PM 16736 97290 21137

2/18/2014 1:01:23 PM 16214 97290 21137

2/18/2014 1:01:24 PM 15783 97290 21137

2/18/2014 1:01:25 PM 16245 97290 21137

2/18/2014 1:01:26 PM 14471 97290 21137

2/18/2014 1:01:27 PM 15018 97290 21137

2/18/2014 1:01:28 PM 15664 97290 21137

2/18/2014 1:01:29 PM 16456 97290 21137

2/18/2014 1:01:30 PM 16144 97290 21137

2/18/2014 1:01:31 PM 16696 97290 21137

2/18/2014 1:01:32 PM 15034 97290 21137

2/18/2014 1:01:33 PM 14138 97290 21137

2/18/2014 1:01:34 PM 15264 97290 21137

2/18/2014 1:01:35 PM 16056 97290 21137

2/18/2014 1:01:36 PM 15264 97290 21137

2/18/2014 1:01:37 PM 13986 97290 21137

2/18/2014 1:01:38 PM 15346 97290 21137

2/18/2014 1:01:39 PM 16946 97290 21137

2/18/2014 1:01:40 PM 17676 97290 21137

2/18/2014 1:01:41 PM 16839 97290 21137

2/18/2014 1:01:42 PM 15909 97290 21137

2/18/2014 1:01:43 PM 16307 97290 21137

2/18/2014 1:01:44 PM 15806 97290 21137

2/18/2014 1:01:45 PM 16461 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:01:46 PM 18665 97290 21137

2/18/2014 1:01:47 PM 18556 97290 21137

2/18/2014 1:01:48 PM 17809 97290 21137

2/18/2014 1:01:49 PM 18312 97290 21137

2/18/2014 1:01:50 PM 17208 97290 21137

2/18/2014 1:01:51 PM 18282 97290 21137

2/18/2014 1:01:52 PM 17860 97290 21137

2/18/2014 1:01:53 PM 17605 97290 21137

2/18/2014 1:01:54 PM 17031 97290 21137

2/18/2014 1:01:55 PM 17877 97290 21137

2/18/2014 1:01:56 PM 18839 97290 21137

2/18/2014 1:01:57 PM 16350 97290 21137

2/18/2014 1:01:58 PM 17797 97290 21137

2/18/2014 1:01:59 PM 17679 97290 21137

2/18/2014 1:02:00 PM 15579 97290 21137

2/18/2014 1:02:01 PM 14695 97290 21137

2/18/2014 1:02:02 PM 14023 97290 21137

2/18/2014 1:02:03 PM 15836 97290 21137

2/18/2014 1:02:04 PM 15299 97290 21137

2/18/2014 1:02:05 PM 15014 97290 21137

2/18/2014 1:02:06 PM 16203 97290 21137

2/18/2014 1:02:07 PM 13830 97290 21137

2/18/2014 1:02:08 PM 13867 97290 21137

2/18/2014 1:02:09 PM 14957 97290 21137

2/18/2014 1:02:10 PM 13309 97290 21137

2/18/2014 1:02:11 PM 14877 97290 21137

2/18/2014 1:02:12 PM 15929 97290 21137

2/18/2014 1:02:13 PM 17002 97290 21137

2/18/2014 1:02:14 PM 17600 97290 21137

2/18/2014 1:02:15 PM 18290 97290 21137

2/18/2014 1:02:16 PM 17562 97290 21137

2/18/2014 1:02:17 PM 16570 97290 21137

2/18/2014 1:02:18 PM 18362 97290 21137

2/18/2014 1:02:19 PM 18720 97290 21137

2/18/2014 1:02:20 PM 17610 97290 21137

2/18/2014 1:02:21 PM 15172 97290 21137

2/18/2014 1:02:22 PM 15673 97290 21137

2/18/2014 1:02:23 PM 15318 97290 21137

2/18/2014 1:02:24 PM 14959 97290 21137

2/18/2014 1:02:25 PM 13459 97290 21137

2/18/2014 1:02:26 PM 14735 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:02:27 PM 15803 97290 21137

2/18/2014 1:02:28 PM 15441 97290 21137

2/18/2014 1:02:29 PM 16160 97290 21137

2/18/2014 1:02:30 PM 15110 97290 21137

2/18/2014 1:02:31 PM 14757 97290 21137

2/18/2014 1:02:32 PM 16229 97290 21137

2/18/2014 1:02:33 PM 16297 97290 21137

2/18/2014 1:02:34 PM 17268 97290 21137

2/18/2014 1:02:35 PM 18208 97290 21137

2/18/2014 1:02:36 PM 18562 97290 21137

2/18/2014 1:02:37 PM 18410 97290 21137

2/18/2014 1:02:38 PM 18642 97290 21137

2/18/2014 1:02:39 PM 18160 97290 21137

2/18/2014 1:02:40 PM 18550 97290 21137

2/18/2014 1:02:41 PM 18167 97290 21137

2/18/2014 1:02:42 PM 17951 97290 21137

2/18/2014 1:02:43 PM 17088 97290 21137

2/18/2014 1:02:44 PM 17022 97290 21137

2/18/2014 1:02:45 PM 17665 97290 21137

2/18/2014 1:02:46 PM 15456 97290 21137

2/18/2014 1:02:47 PM 14424 97290 21137

2/18/2014 1:02:48 PM 16116 97290 21137

2/18/2014 1:02:49 PM 15009 97290 21137

2/18/2014 1:02:50 PM 14792 97290 21137

2/18/2014 1:02:51 PM 14378 97290 21137

2/18/2014 1:02:52 PM 14694 97290 21137

2/18/2014 1:02:53 PM 14983 97290 21137

2/18/2014 1:02:54 PM 15626 97290 21137

2/18/2014 1:02:55 PM 13986 97290 21137

2/18/2014 1:02:56 PM 15436 97290 21137

2/18/2014 1:02:57 PM 15529 97290 21137

2/18/2014 1:02:58 PM 14412 97290 21137

2/18/2014 1:02:59 PM 15843 97290 21137

2/18/2014 1:03:00 PM 14760 97290 21137

2/18/2014 1:03:01 PM 16980 97290 21137

2/18/2014 1:03:02 PM 18075 97290 21137

2/18/2014 1:03:03 PM 16728 97290 21137

2/18/2014 1:03:04 PM 18162 97290 21137

2/18/2014 1:03:05 PM 16810 97290 21137

2/18/2014 1:03:06 PM 16382 97290 21137

2/18/2014 1:03:07 PM 17325 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:03:08 PM 16421 97290 21137

2/18/2014 1:03:09 PM 16135 97290 21137

2/18/2014 1:03:10 PM 14594 97290 21137

2/18/2014 1:03:11 PM 16218 97290 21137

2/18/2014 1:03:12 PM 14344 97290 21137

2/18/2014 1:03:13 PM 14926 97290 21137

2/18/2014 1:03:14 PM 13931 97290 21137

2/18/2014 1:03:15 PM 15423 97290 21137

2/18/2014 1:03:16 PM 14985 97290 21137

2/18/2014 1:03:17 PM 14846 97290 21137

2/18/2014 1:03:18 PM 14601 97290 21137

2/18/2014 1:03:19 PM 17300 97290 21137

2/18/2014 1:03:20 PM 18035 97290 21137

2/18/2014 1:03:21 PM 17228 97290 21137

2/18/2014 1:03:22 PM 16787 97290 21137

2/18/2014 1:03:23 PM 15416 97290 21137

2/18/2014 1:03:24 PM 17714 97290 21137

2/18/2014 1:03:25 PM 17928 97290 21137

2/18/2014 1:03:26 PM 17442 97290 21137

2/18/2014 1:03:27 PM 16150 97290 21137

2/18/2014 1:03:28 PM 16817 97290 21137

2/18/2014 1:03:29 PM 16054 97290 21137

2/18/2014 1:03:30 PM 16883 97290 21137

2/18/2014 1:03:31 PM 16161 97290 21137

2/18/2014 1:03:32 PM 14930 97290 21137

2/18/2014 1:03:33 PM 14592 97290 21137

2/18/2014 1:03:34 PM 15378 97290 21137

2/18/2014 1:03:35 PM 15514 97290 21137

2/18/2014 1:03:36 PM 15458 97290 21137

2/18/2014 1:03:37 PM 14364 97290 21137

2/18/2014 1:03:38 PM 13821 97290 21137

2/18/2014 1:03:39 PM 14045 97290 21137

2/18/2014 1:03:40 PM 13441 97290 21137

2/18/2014 1:03:41 PM 14250 97290 21137

2/18/2014 1:03:42 PM 14032 97290 21137

2/18/2014 1:03:43 PM 14488 97290 21137

2/18/2014 1:03:44 PM 13102 97290 21137

2/18/2014 1:03:45 PM 16235 97290 21137

2/18/2014 1:03:46 PM 15878 97290 21137

2/18/2014 1:03:47 PM 16509 97290 21137

2/18/2014 1:03:48 PM 16037 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:03:49 PM 15889 97290 21137

2/18/2014 1:03:50 PM 16692 97290 21137

2/18/2014 1:03:51 PM 16443 97290 21137

2/18/2014 1:03:52 PM 17370 97290 21137

2/18/2014 1:03:53 PM 15742 97290 21137

2/18/2014 1:03:54 PM 16775 97290 21137

2/18/2014 1:03:55 PM 16854 97290 21137

2/18/2014 1:03:56 PM 17323 97290 21137

2/18/2014 1:03:57 PM 16601 97290 21137

2/18/2014 1:03:58 PM 16120 97290 21137

2/18/2014 1:03:59 PM 15880 97290 21137

2/18/2014 1:04:00 PM 15520 97290 21137

2/18/2014 1:04:01 PM 17080 97290 21137

2/18/2014 1:04:02 PM 17650 97290 21137

2/18/2014 1:04:03 PM 17192 97290 21137

2/18/2014 1:04:04 PM 15698 97290 21137

2/18/2014 1:04:05 PM 16044 97290 21137

2/18/2014 1:04:06 PM 17691 97290 21137

2/18/2014 1:04:07 PM 17322 97290 21137

2/18/2014 1:04:48 PM 16373 97290 21137

2/18/2014 1:04:49 PM 16603 97290 21137

2/18/2014 1:04:50 PM 16421 97290 21137

2/18/2014 1:04:51 PM 16465 97290 21137

2/18/2014 1:04:52 PM 14646 97290 21137

2/18/2014 1:04:53 PM 16051 97290 21137

2/18/2014 1:04:54 PM 15202 97290 21137

2/18/2014 1:04:55 PM 15620 97290 21137

2/18/2014 1:04:56 PM 15245 97290 21137

2/18/2014 1:04:57 PM 15691 97290 21137

2/18/2014 1:04:58 PM 15532 97290 21137

2/18/2014 1:04:59 PM 16663 97290 21137

2/18/2014 1:05:00 PM 17756 97290 21137

2/18/2014 1:05:01 PM 16289 97290 21137

2/18/2014 1:05:02 PM 17392 97290 21137

2/18/2014 1:05:03 PM 15628 97290 21137

2/18/2014 1:05:04 PM 17107 97290 21137

2/18/2014 1:05:05 PM 18436 97290 21137

2/18/2014 1:05:06 PM 16429 97290 21137

2/18/2014 1:05:07 PM 16587 97290 21137

2/18/2014 1:05:08 PM 15427 97290 21137

2/18/2014 1:05:09 PM 15436 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:05:10 PM 15218 97290 21137

2/18/2014 1:05:11 PM 15057 97290 21137

2/18/2014 1:05:12 PM 15314 97290 21137

2/18/2014 1:05:13 PM 15318 97290 21137

2/18/2014 1:05:14 PM 15349 97290 21137

2/18/2014 1:05:15 PM 14307 97290 21137

2/18/2014 1:05:16 PM 13807 97290 21137

2/18/2014 1:05:17 PM 14851 97290 21137

2/18/2014 1:05:18 PM 14722 97290 21137

2/18/2014 1:05:19 PM 14150 97290 21137

2/18/2014 1:05:20 PM 13737 97290 21137

2/18/2014 1:05:21 PM 16064 97290 21137

2/18/2014 1:05:22 PM 17786 97290 21137

2/18/2014 1:05:23 PM 17556 97290 21137

2/18/2014 1:05:24 PM 16749 97290 21137

2/18/2014 1:05:25 PM 16037 97290 21137

2/18/2014 1:05:26 PM 19249 97290 21137

2/18/2014 1:05:27 PM 17742 97290 21137

2/18/2014 1:05:28 PM 17545 97290 21137

2/18/2014 1:05:29 PM 17556 97290 21137

2/18/2014 1:05:30 PM 17379 97290 21137

2/18/2014 1:05:31 PM 16584 97290 21137

2/18/2014 1:05:32 PM 17346 97290 21137

2/18/2014 1:05:33 PM 16216 97290 21137

2/18/2014 1:05:34 PM 17824 97290 21137

2/18/2014 1:05:35 PM 17176 97290 21137

2/18/2014 1:05:36 PM 17704 97290 21137

2/18/2014 1:05:37 PM 18016 97290 21137

2/18/2014 1:05:38 PM 15574 97290 21137

2/18/2014 1:05:39 PM 16793 97290 21137

2/18/2014 1:05:40 PM 14818 97290 21137

2/18/2014 1:05:41 PM 14564 97290 21137

2/18/2014 1:05:42 PM 14501 97290 21137

2/18/2014 1:05:43 PM 13315 97290 21137

2/18/2014 1:05:44 PM 14758 97290 21137

2/18/2014 1:05:45 PM 14039 97290 21137

2/18/2014 1:05:46 PM 14940 97290 21137

2/18/2014 1:05:47 PM 14955 97290 21137

2/18/2014 1:05:48 PM 14448 97290 21137

2/18/2014 1:05:49 PM 14442 97290 21137

2/18/2014 1:05:50 PM 14980 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:05:51 PM 14785 97290 21137

2/18/2014 1:05:52 PM 14016 97290 21137

2/18/2014 1:05:53 PM 16014 97290 21137

2/18/2014 1:05:54 PM 15373 97290 21137

2/18/2014 1:05:55 PM 15363 97290 21137

2/18/2014 1:05:56 PM 15030 97290 21137

2/18/2014 1:05:57 PM 16627 97290 21137

2/18/2014 1:05:58 PM 15737 97290 21137

2/18/2014 1:05:59 PM 15304 97290 21137

2/18/2014 1:06:00 PM 16636 97290 21137

2/18/2014 1:06:01 PM 16639 97290 21137

2/18/2014 1:06:02 PM 15169 97290 21137

2/18/2014 1:06:03 PM 15762 97290 21137

2/18/2014 1:06:04 PM 16930 97290 21137

2/18/2014 1:06:05 PM 16682 97290 21137

2/18/2014 1:06:06 PM 15360 97290 21137

2/18/2014 1:06:07 PM 13860 97290 21137

2/18/2014 1:06:08 PM 14205 97290 21137

2/18/2014 1:06:09 PM 14231 97290 21137

2/18/2014 1:06:10 PM 14598 97290 21137

2/18/2014 1:06:11 PM 14839 97290 21137

2/18/2014 1:06:12 PM 13579 97290 21137

2/18/2014 1:06:13 PM 13925 97290 21137

2/18/2014 1:06:14 PM 15871 97290 21137

2/18/2014 1:06:15 PM 14377 97290 21137

2/18/2014 1:06:16 PM 14904 97290 21137

2/18/2014 1:06:17 PM 14796 97290 21137

2/18/2014 1:06:18 PM 16779 97290 21137

2/18/2014 1:06:19 PM 14724 97290 21137

2/18/2014 1:06:20 PM 16011 97290 21137

2/18/2014 1:06:21 PM 16092 97290 21137

2/18/2014 1:06:22 PM 16473 97290 21137

2/18/2014 1:06:23 PM 14768 97290 21137

2/18/2014 1:06:24 PM 17282 97290 21137

2/18/2014 1:06:25 PM 18900 97290 21137

2/18/2014 1:06:26 PM 17805 97290 21137

2/18/2014 1:06:27 PM 19001 97290 21137

2/18/2014 1:06:28 PM 18310 97290 21137

2/18/2014 1:06:29 PM 17237 97290 21137

2/18/2014 1:06:30 PM 18109 97290 21137

2/18/2014 1:06:31 PM 15747 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:06:32 PM 16237 97290 21137

2/18/2014 1:06:33 PM 16419 97290 21137

2/18/2014 1:06:34 PM 16074 97290 21137

2/18/2014 1:06:35 PM 16948 97290 21137

2/18/2014 1:06:36 PM 15877 97290 21137

2/18/2014 1:06:37 PM 16719 97290 21137

2/18/2014 1:06:38 PM 15939 97290 21137

2/18/2014 1:06:39 PM 16795 97290 21137

2/18/2014 1:06:40 PM 15028 97290 21137

2/18/2014 1:06:41 PM 15487 97290 21137

2/18/2014 1:06:42 PM 15421 97290 21137

2/18/2014 1:06:43 PM 14445 97290 21137

2/18/2014 1:06:44 PM 14111 97290 21137

2/18/2014 1:06:45 PM 14268 97290 21137

2/18/2014 1:06:46 PM 14937 97290 21137

2/18/2014 1:06:47 PM 14084 97290 21137

2/18/2014 1:06:48 PM 16841 97290 21137

2/18/2014 1:06:49 PM 14440 97290 21137

2/18/2014 1:06:50 PM 14380 97290 21137

2/18/2014 1:06:51 PM 15265 97290 21137

2/18/2014 1:06:52 PM 15276 97290 21137

2/18/2014 1:06:53 PM 15759 97290 21137

2/18/2014 1:06:54 PM 17259 97290 21137

2/18/2014 1:06:55 PM 15685 97290 21137

2/18/2014 1:06:56 PM 18201 97290 21137

2/18/2014 1:06:57 PM 17720 97290 21137

2/18/2014 1:06:58 PM 15500 97290 21137

2/18/2014 1:06:59 PM 16385 97290 21137

2/18/2014 1:07:00 PM 17116 97290 21137

2/18/2014 1:07:01 PM 16699 97290 21137

2/18/2014 1:07:02 PM 16624 97290 21137

2/18/2014 1:07:03 PM 17356 97290 21137

2/18/2014 1:07:04 PM 16969 97290 21137

2/18/2014 1:07:05 PM 16782 97290 21137

2/18/2014 1:07:06 PM 15535 97290 21137

2/18/2014 1:07:07 PM 15344 97290 21137

2/18/2014 1:07:08 PM 15056 97290 21137

2/18/2014 1:07:09 PM 15884 97290 21137

2/18/2014 1:07:10 PM 14231 97290 21137

2/18/2014 1:07:11 PM 14357 97290 21137

2/18/2014 1:07:12 PM 13699 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:07:13 PM 14164 97290 21137

2/18/2014 1:07:14 PM 14731 97290 21137

2/18/2014 1:07:15 PM 16102 97290 21137

2/18/2014 1:07:16 PM 14225 97290 21137

2/18/2014 1:07:17 PM 16036 97290 21137

2/18/2014 1:07:18 PM 15218 97290 21137

2/18/2014 1:07:19 PM 16092 97290 21137

2/18/2014 1:07:20 PM 17133 97290 21137

2/18/2014 1:07:21 PM 18413 97290 21137

2/18/2014 1:07:22 PM 17713 97290 21137

2/18/2014 1:07:23 PM 17658 97290 21137

2/18/2014 1:07:24 PM 16929 97290 21137

2/18/2014 1:07:25 PM 16696 97290 21137

2/18/2014 1:07:26 PM 17914 97290 21137

2/18/2014 1:07:27 PM 18038 97290 21137

2/18/2014 1:07:28 PM 16659 97290 21137

2/18/2014 1:07:29 PM 16975 97290 21137

2/18/2014 1:07:30 PM 14653 97290 21137

2/18/2014 1:07:31 PM 16083 97290 21137

2/18/2014 1:07:32 PM 15750 97290 21137

2/18/2014 1:07:33 PM 15247 97290 21137

2/18/2014 1:07:34 PM 15332 97290 21137

2/18/2014 1:07:35 PM 15623 97290 21137

2/18/2014 1:07:36 PM 16895 97290 21137

2/18/2014 1:07:37 PM 14214 97290 21137

2/18/2014 1:07:38 PM 13783 97290 21137

2/18/2014 1:07:39 PM 13796 97290 21137

2/18/2014 1:07:40 PM 14909 97290 21137

2/18/2014 1:07:41 PM 14767 97290 21137

2/18/2014 1:07:42 PM 14551 97290 21137

2/18/2014 1:07:43 PM 15367 97290 21137

2/18/2014 1:07:44 PM 15542 97290 21137

2/18/2014 1:07:45 PM 17985 97290 21137

2/18/2014 1:07:46 PM 17336 97290 21137

2/18/2014 1:07:47 PM 16844 97290 21137

2/18/2014 1:07:48 PM 17771 97290 21137

2/18/2014 1:07:49 PM 17672 97290 21137

2/18/2014 1:07:50 PM 17048 97290 21137

2/18/2014 1:07:51 PM 16982 97290 21137

2/18/2014 1:07:52 PM 16035 97290 21137

2/18/2014 1:07:53 PM 15798 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:07:54 PM 15439 97290 21137

2/18/2014 1:07:55 PM 15230 97290 21137

2/18/2014 1:07:56 PM 14517 97290 21137

2/18/2014 1:07:57 PM 15659 97290 21137

2/18/2014 1:07:58 PM 13995 97290 21137

2/18/2014 1:07:59 PM 13488 97290 21137

2/18/2014 1:08:00 PM 14622 97290 21137

2/18/2014 1:08:01 PM 15565 97290 21137

2/18/2014 1:08:02 PM 15951 97290 21137

2/18/2014 1:08:03 PM 14727 97290 21137

2/18/2014 1:08:04 PM 14902 97290 21137

2/18/2014 1:08:05 PM 16205 97290 21137

2/18/2014 1:08:06 PM 16531 97290 21137

2/18/2014 1:08:07 PM 17002 97290 21137

2/18/2014 1:08:08 PM 16190 97290 21137

2/18/2014 1:08:09 PM 17757 97290 21137

2/18/2014 1:08:10 PM 16589 97290 21137

2/18/2014 1:08:11 PM 17827 97290 21137

2/18/2014 1:08:12 PM 17566 97290 21137

2/18/2014 1:08:14 PM 19031 97290 21137

2/18/2014 1:08:14 PM 17148 97290 21137

2/18/2014 1:08:15 PM 17727 97290 21137

2/18/2014 1:08:16 PM 18411 97290 21137

2/18/2014 1:08:17 PM 18283 97290 21137

2/18/2014 1:08:18 PM 18280 97290 21137

2/18/2014 1:08:19 PM 17200 97290 21137

2/18/2014 1:08:20 PM 17440 97290 21137

2/18/2014 1:08:21 PM 15220 97290 21137

2/18/2014 1:08:22 PM 16645 97290 21137

2/18/2014 1:08:23 PM 13731 97290 21137

2/18/2014 1:08:24 PM 16152 97290 21137

2/18/2014 1:08:25 PM 15528 97290 21137

2/18/2014 1:08:26 PM 14772 97290 21137

2/18/2014 1:08:27 PM 14283 97290 21137

2/18/2014 1:08:28 PM 15060 97290 21137

2/18/2014 1:08:29 PM 14265 97290 21137

2/18/2014 1:08:30 PM 15806 97290 21137

2/18/2014 1:08:31 PM 16611 97290 21137

2/18/2014 1:08:32 PM 16633 97290 21137

2/18/2014 1:08:33 PM 15318 97290 21137

2/18/2014 1:08:34 PM 15409 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:08:36 PM 16983 97290 21137

2/18/2014 1:08:36 PM 16932 97290 21137

2/18/2014 1:08:37 PM 16545 97290 21137

2/18/2014 1:08:38 PM 17216 97290 21137

2/18/2014 1:08:39 PM 16274 97290 21137

2/18/2014 1:08:40 PM 15678 97290 21137

2/18/2014 1:08:41 PM 15709 97290 21137

2/18/2014 1:08:42 PM 17067 97290 21137

2/18/2014 1:08:43 PM 15787 97290 21137

2/18/2014 1:08:44 PM 13606 97290 21137

2/18/2014 1:08:45 PM 13601 97290 21137

2/18/2014 1:08:46 PM 13690 97290 21137

2/18/2014 1:08:47 PM 15122 97290 21137

2/18/2014 1:08:48 PM 14520 97290 21137

2/18/2014 1:08:49 PM 15000 97290 21137

2/18/2014 1:08:50 PM 14430 97290 21137

2/18/2014 1:08:51 PM 15307 97290 21137

2/18/2014 1:08:52 PM 15017 97290 21137

2/18/2014 1:08:53 PM 16804 97290 21137

2/18/2014 1:08:54 PM 16591 97290 21137

2/18/2014 1:08:55 PM 18217 97290 21137

2/18/2014 1:08:56 PM 19254 97290 21137

2/18/2014 1:08:57 PM 17893 97290 21137

2/18/2014 1:08:58 PM 17643 97290 21137

2/18/2014 1:08:59 PM 16830 97290 21137

2/18/2014 1:09:00 PM 16747 97290 21137

2/18/2014 1:09:01 PM 16667 97290 21137

2/18/2014 1:09:02 PM 17276 97290 21137

2/18/2014 1:09:03 PM 18659 97290 21137

2/18/2014 1:09:04 PM 17805 97290 21137

2/18/2014 1:09:05 PM 17231 97290 21137

2/18/2014 1:09:06 PM 17657 97290 21137

2/18/2014 1:09:07 PM 17344 97290 21137

2/18/2014 1:09:08 PM 17506 97290 21137

2/18/2014 1:09:09 PM 15566 97290 21137

2/18/2014 1:09:10 PM 14121 97290 21137

2/18/2014 1:09:11 PM 14630 97290 21137

2/18/2014 1:09:12 PM 14187 97290 21137

2/18/2014 1:09:13 PM 15817 97290 21137

2/18/2014 1:09:14 PM 13884 97290 21137

2/18/2014 1:09:15 PM 13971 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:09:16 PM 14292 97290 21137

2/18/2014 1:09:17 PM 15303 97290 21137

2/18/2014 1:09:18 PM 15465 97290 21137

2/18/2014 1:09:19 PM 13736 97290 21137

2/18/2014 1:09:20 PM 14264 97290 21137

2/18/2014 1:09:21 PM 14216 97290 21137

2/18/2014 1:09:22 PM 15554 97290 21137

2/18/2014 1:09:23 PM 16788 97290 21137

2/18/2014 1:09:24 PM 17967 97290 21137

2/18/2014 1:09:25 PM 15951 97290 21137

2/18/2014 1:09:26 PM 14668 97290 21137

2/18/2014 1:09:27 PM 14197 97290 21137

2/18/2014 1:09:28 PM 16179 97290 21137

2/18/2014 1:09:29 PM 15684 97290 21137

2/18/2014 1:09:30 PM 16731 97290 21137

2/18/2014 1:09:31 PM 17562 97290 21137

2/18/2014 1:09:32 PM 18070 97290 21137

2/18/2014 1:09:33 PM 15737 97290 21137

2/18/2014 1:09:34 PM 15004 97290 21137

2/18/2014 1:09:35 PM 14701 97290 21137

2/18/2014 1:09:36 PM 15405 97290 21137

2/18/2014 1:09:37 PM 14561 97290 21137

2/18/2014 1:09:38 PM 13810 97290 21137

2/18/2014 1:09:39 PM 14072 97290 21137

2/18/2014 1:09:40 PM 14828 97290 21137

2/18/2014 1:09:41 PM 17327 97290 21137

2/18/2014 1:09:42 PM 15401 97290 21137

2/18/2014 1:09:43 PM 14500 97290 21137

2/18/2014 1:09:44 PM 16165 97290 21137

2/18/2014 1:09:45 PM 14751 97290 21137

2/18/2014 1:09:46 PM 15267 97290 21137

2/18/2014 1:09:47 PM 18307 97290 21137

2/18/2014 1:09:48 PM 18046 97290 21137

2/18/2014 1:09:49 PM 18971 97290 21137

2/18/2014 1:09:50 PM 17883 97290 21137

2/18/2014 1:09:51 PM 18750 97290 21137

2/18/2014 1:09:52 PM 18157 97290 21137

2/18/2014 1:09:53 PM 16659 97290 21137

2/18/2014 1:09:54 PM 16375 97290 21137

2/18/2014 1:09:55 PM 16603 97290 21137

2/18/2014 1:09:56 PM 17681 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:09:57 PM 17890 97290 21137

2/18/2014 1:09:58 PM 16352 97290 21137

2/18/2014 1:09:59 PM 16178 97290 21137

2/18/2014 1:10:00 PM 16674 97290 21137

2/18/2014 1:10:01 PM 15208 97290 21137

2/18/2014 1:10:02 PM 16072 97290 21137

2/18/2014 1:10:03 PM 18388 97290 21137

2/18/2014 1:10:04 PM 16237 97290 21137

2/18/2014 1:10:05 PM 18729 97290 21137

2/18/2014 1:10:06 PM 16262 97290 21137

2/18/2014 1:10:07 PM 14745 97290 21137

2/18/2014 1:10:08 PM 14546 97290 21137

2/18/2014 1:10:09 PM 14166 97290 21137

2/18/2014 1:10:10 PM 16231 97290 21137

2/18/2014 1:10:11 PM 17437 97290 21137

2/18/2014 1:10:12 PM 16209 97290 21137

2/18/2014 1:10:13 PM 15782 97290 21137

2/18/2014 1:10:14 PM 14385 97290 21137

2/18/2014 1:10:15 PM 13946 97290 21137

2/18/2014 1:10:16 PM 13836 97290 21137

2/18/2014 1:10:17 PM 14409 97290 21137

2/18/2014 1:10:18 PM 12122 97290 21137

2/18/2014 1:10:19 PM 13890 97290 21137

2/18/2014 1:10:20 PM 15952 97290 21137

2/18/2014 1:10:21 PM 13828 97290 21137

2/18/2014 1:10:22 PM 14947 97290 21137

2/18/2014 1:10:23 PM 15376 97290 21137

2/18/2014 1:10:24 PM 16354 97290 21137

2/18/2014 1:10:25 PM 13958 97290 21137

2/18/2014 1:10:26 PM 14619 97290 21137

2/18/2014 1:10:27 PM 14635 97290 21137

2/18/2014 1:10:28 PM 16378 97290 21137

2/18/2014 1:10:29 PM 14594 97290 21137

2/18/2014 1:10:30 PM 15138 97290 21137

2/18/2014 1:10:31 PM 13864 97290 21137

2/18/2014 1:10:32 PM 15886 97290 21137

2/18/2014 1:10:33 PM 14321 97290 21137

2/18/2014 1:10:34 PM 14770 97290 21137

2/18/2014 1:10:35 PM 13022 97290 21137

2/18/2014 1:10:36 PM 13095 97290 21137

2/18/2014 1:10:37 PM 14463 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:10:38 PM 15586 97290 21137

2/18/2014 1:10:39 PM 15746 97290 21137

2/18/2014 1:10:40 PM 15336 97290 21137

2/18/2014 1:10:41 PM 13254 97290 21137

2/18/2014 1:10:42 PM 13363 97290 21137

2/18/2014 1:10:43 PM 14201 97290 21137

2/18/2014 1:10:44 PM 14290 97290 21137

2/18/2014 1:10:45 PM 15032 97290 21137

2/18/2014 1:10:46 PM 16178 97290 21137

2/18/2014 1:10:47 PM 18954 97290 21137

2/18/2014 1:10:48 PM 18898 97290 21137

2/18/2014 1:10:49 PM 18434 97290 21137

2/18/2014 1:10:50 PM 18798 97290 21137

2/18/2014 1:10:51 PM 17929 97290 21137

2/18/2014 1:10:52 PM 17112 97290 21137

2/18/2014 1:10:53 PM 18348 97290 21137

2/18/2014 1:10:54 PM 18477 97290 21137

2/18/2014 1:10:55 PM 19799 97290 21137

2/18/2014 1:10:56 PM 18780 97290 21137

2/18/2014 1:10:57 PM 19725 97290 21137

2/18/2014 1:10:58 PM 20141 97290 21137

2/18/2014 1:10:59 PM 17575 97290 21137

2/18/2014 1:11:00 PM 16183 97290 21137

2/18/2014 1:11:01 PM 14096 97290 21137

2/18/2014 1:11:02 PM 15044 97290 21137

2/18/2014 1:11:03 PM 14021 97290 21137

2/18/2014 1:11:04 PM 15055 97290 21137

2/18/2014 1:11:05 PM 14203 97290 21137

2/18/2014 1:11:06 PM 13421 97290 21137

2/18/2014 1:11:07 PM 14545 97290 21137

2/18/2014 1:11:08 PM 13986 97290 21137

2/18/2014 1:11:09 PM 14536 97290 21137

2/18/2014 1:11:10 PM 15424 97290 21137

2/18/2014 1:11:11 PM 15766 97290 21137

2/18/2014 1:11:12 PM 16181 97290 21137

2/18/2014 1:11:13 PM 15925 97290 21137

2/18/2014 1:11:14 PM 15561 97290 21137

2/18/2014 1:11:15 PM 14150 97290 21137

2/18/2014 1:11:16 PM 16707 97290 21137

2/18/2014 1:11:17 PM 16657 97290 21137

2/18/2014 1:11:18 PM 16554 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:11:19 PM 16108 97290 21137

2/18/2014 1:11:20 PM 15337 97290 21137

2/18/2014 1:11:21 PM 16974 97290 21137

2/18/2014 1:11:22 PM 16633 97290 21137

2/18/2014 1:11:23 PM 15318 97290 21137

2/18/2014 1:11:24 PM 14389 97290 21137

2/18/2014 1:11:25 PM 14457 97290 21137

2/18/2014 1:11:26 PM 14834 97290 21137

2/18/2014 1:11:27 PM 13068 97290 21137

2/18/2014 1:11:28 PM 12087 97290 21137

2/18/2014 1:11:29 PM 13761 97290 21137

2/18/2014 1:11:30 PM 14930 97290 21137

2/18/2014 1:11:31 PM 14172 97290 21137

2/18/2014 1:11:32 PM 15573 97290 21137

2/18/2014 1:11:33 PM 14843 97290 21137

2/18/2014 1:11:34 PM 16160 97290 21137

2/18/2014 1:11:35 PM 16460 97290 21137

2/18/2014 1:11:36 PM 15575 97290 21137

2/18/2014 1:11:37 PM 15113 97290 21137

2/18/2014 1:11:38 PM 16648 97290 21137

2/18/2014 1:11:39 PM 16192 97290 21137

2/18/2014 1:11:40 PM 15868 97290 21137

2/18/2014 1:11:41 PM 17677 97290 21137

2/18/2014 1:11:42 PM 17649 97290 21137

2/18/2014 1:11:43 PM 17372 97290 21137

2/18/2014 1:11:44 PM 19733 97290 21137

2/18/2014 1:11:45 PM 17923 97290 21137

2/18/2014 1:11:46 PM 17921 97290 21137

2/18/2014 1:11:47 PM 17470 97290 21137

2/18/2014 1:11:48 PM 16517 97290 21137

2/18/2014 1:11:49 PM 18229 97290 21137

2/18/2014 1:11:50 PM 15957 97290 21137

2/18/2014 1:11:51 PM 18029 97290 21137

2/18/2014 1:11:52 PM 18374 97290 21137

2/18/2014 1:11:53 PM 17641 97290 21137

2/18/2014 1:11:54 PM 17850 97290 21137

2/18/2014 1:11:56 PM 17120 97290 21137

2/18/2014 1:11:56 PM 16162 97290 21137

2/18/2014 1:11:57 PM 19220 97290 21137

2/18/2014 1:11:58 PM 18965 97290 21137

2/18/2014 1:11:59 PM 19651 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:12:00 PM 17962 97290 21137

2/18/2014 1:12:01 PM 16790 97290 21137

2/18/2014 1:12:02 PM 14397 97290 21137

2/18/2014 1:12:03 PM 13529 97290 21137

2/18/2014 1:12:04 PM 13882 97290 21137

2/18/2014 1:12:06 PM 15110 97290 21137

2/18/2014 1:12:06 PM 14600 97290 21137

2/18/2014 1:12:08 PM 13887 97290 21137

2/18/2014 1:12:08 PM 13132 97290 21137

2/18/2014 1:12:10 PM 13963 97290 21137

2/18/2014 1:12:10 PM 13960 97290 21137

2/18/2014 1:12:12 PM 14920 97290 21137

2/18/2014 1:12:12 PM 14470 97290 21137

2/18/2014 1:12:13 PM 14387 97290 21137

2/18/2014 1:12:14 PM 14606 97290 21137

2/18/2014 1:12:15 PM 16161 97290 21137

2/18/2014 1:12:16 PM 17300 97290 21137

2/18/2014 1:12:17 PM 15905 97290 21137

2/18/2014 1:12:18 PM 16456 97290 21137

2/18/2014 1:12:19 PM 16984 97290 21137

2/18/2014 1:12:20 PM 16156 97290 21137

2/18/2014 1:12:21 PM 14869 97290 21137

2/18/2014 1:12:22 PM 13797 97290 21137

2/18/2014 1:12:23 PM 13199 97290 21137

2/18/2014 1:12:24 PM 12900 97290 21137

2/18/2014 1:12:25 PM 14385 97290 21137

2/18/2014 1:12:26 PM 13826 97290 21137

2/18/2014 1:12:27 PM 14406 97290 21137

2/18/2014 1:12:28 PM 14761 97290 21137

2/18/2014 1:12:29 PM 14430 97290 21137

2/18/2014 1:12:30 PM 14617 97290 21137

2/18/2014 1:12:31 PM 14874 97290 21137

2/18/2014 1:12:32 PM 14938 97290 21137

2/18/2014 1:12:33 PM 14984 97290 21137

2/18/2014 1:12:34 PM 14966 97290 21137

2/18/2014 1:12:35 PM 16401 97290 21137

2/18/2014 1:12:36 PM 17840 97290 21137

2/18/2014 1:12:37 PM 19400 97290 21137

2/18/2014 1:12:38 PM 19280 97290 21137

2/18/2014 1:12:39 PM 18560 97290 21137

2/18/2014 1:12:40 PM 20360 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:12:41 PM 20210 97290 21137

2/18/2014 1:12:42 PM 18522 97290 21137

2/18/2014 1:12:43 PM 19480 97290 21137

2/18/2014 1:12:44 PM 17950 97290 21137

2/18/2014 1:12:45 PM 19217 97290 21137

2/18/2014 1:12:46 PM 18724 97290 21137

2/18/2014 1:12:47 PM 18991 97290 21137

2/18/2014 1:12:48 PM 19207 97290 21137

2/18/2014 1:12:49 PM 18482 97290 21137

2/18/2014 1:12:50 PM 18090 97290 21137

2/18/2014 1:12:51 PM 18022 97290 21137

2/18/2014 1:12:52 PM 18545 97290 21137

2/18/2014 1:12:53 PM 19036 97290 21137

2/18/2014 1:12:54 PM 20119 97290 21137

2/18/2014 1:12:55 PM 19309 97290 21137

2/18/2014 1:12:56 PM 18447 97290 21137

2/18/2014 1:20:28 PM 20227 97290 21137

2/18/2014 1:20:29 PM 18497 97290 21137

2/18/2014 1:20:30 PM 20074 97290 21137

2/18/2014 1:20:31 PM 18848 97290 21137

2/18/2014 1:20:32 PM 19202 97290 21137

2/18/2014 1:20:33 PM 18660 97290 21137

2/18/2014 1:20:34 PM 20565 97290 21137

2/18/2014 1:20:35 PM 20201 97290 21137

2/18/2014 1:20:36 PM 19510 97290 21137

2/18/2014 1:20:37 PM 18947 97290 21137

2/18/2014 1:20:38 PM 19076 97290 21137

2/18/2014 1:20:39 PM 17819 97290 21137

2/18/2014 1:20:40 PM 16875 97290 21137

2/18/2014 1:20:41 PM 18828 97290 21137

2/18/2014 1:20:42 PM 18837 97290 21137

2/18/2014 1:20:43 PM 17279 97290 21137

2/18/2014 1:20:44 PM 17700 97290 21137

2/18/2014 1:20:46 PM 20216 97290 21137

2/18/2014 1:20:46 PM 19065 97290 21137

2/18/2014 1:20:47 PM 18554 97290 21137

2/18/2014 1:20:48 PM 18288 97290 21137

2/18/2014 1:20:49 PM 21132 97290 21137

2/18/2014 1:20:50 PM 20103 97290 21137

2/18/2014 1:20:51 PM 18615 97290 21137

2/18/2014 1:20:52 PM 18363 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:20:53 PM 19681 97290 21137

2/18/2014 1:20:54 PM 18240 97290 21137

2/18/2014 1:20:55 PM 15960 97290 21137

2/18/2014 1:20:56 PM 16080 97290 21137

2/18/2014 1:20:57 PM 15570 97290 21137

2/18/2014 1:20:58 PM 14992 97290 21137

2/18/2014 1:21:00 PM 15958 97290 21137

2/18/2014 1:21:00 PM 14759 97290 21137

2/18/2014 1:21:01 PM 13860 97290 21137

2/18/2014 1:21:02 PM 13575 97290 21137

2/18/2014 1:21:03 PM 15363 97290 21137

2/18/2014 1:21:04 PM 14370 97290 21137

2/18/2014 1:21:05 PM 13552 97290 21137

2/18/2014 1:21:06 PM 14698 97290 21137

2/18/2014 1:21:07 PM 14174 97290 21137

2/18/2014 1:21:08 PM 15033 97290 21137

2/18/2014 1:21:09 PM 16178 97290 21137

2/18/2014 1:21:10 PM 16074 97290 21137

2/18/2014 1:21:11 PM 18298 97290 21137

2/18/2014 1:21:12 PM 17114 97290 21137

2/18/2014 1:21:13 PM 17298 97290 21137

2/18/2014 1:21:14 PM 16894 97290 21137

2/18/2014 1:21:15 PM 14153 97290 21137

2/18/2014 1:21:16 PM 14848 97290 21137

2/18/2014 1:21:17 PM 14182 97290 21137

2/18/2014 1:21:18 PM 16085 97290 21137

2/18/2014 1:21:19 PM 15391 97290 21137

2/18/2014 1:21:20 PM 12967 97290 21137

2/18/2014 1:21:21 PM 13742 97290 21137

2/18/2014 1:21:22 PM 15375 97290 21137

2/18/2014 1:21:23 PM 13293 97290 21137

2/18/2014 1:21:24 PM 15053 97290 21137

2/18/2014 1:21:25 PM 13963 97290 21137

2/18/2014 1:21:26 PM 15251 97290 21137

2/18/2014 1:21:27 PM 13982 97290 21137

2/18/2014 1:21:28 PM 15105 97290 21137

2/18/2014 1:21:29 PM 19196 97290 21137

2/18/2014 1:21:30 PM 19649 97290 21137

2/18/2014 1:21:31 PM 18112 97290 21137

2/18/2014 1:21:32 PM 18208 97290 21137

2/18/2014 1:21:33 PM 18952 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:21:34 PM 18298 97290 21137

2/18/2014 1:21:35 PM 18554 97290 21137

2/18/2014 1:21:36 PM 17508 97290 21137

2/18/2014 1:21:37 PM 17607 97290 21137

2/18/2014 1:21:38 PM 16551 97290 21137

2/18/2014 1:21:39 PM 15268 97290 21137

2/18/2014 1:21:40 PM 15367 97290 21137

2/18/2014 1:21:41 PM 15181 97290 21137

2/18/2014 1:21:42 PM 15315 97290 21137

2/18/2014 1:21:43 PM 15198 97290 21137

2/18/2014 1:21:44 PM 13789 97290 21137

2/18/2014 1:21:45 PM 12897 97290 21137

2/18/2014 1:21:46 PM 14744 97290 21137

2/18/2014 1:21:47 PM 11726 97290 21137

2/18/2014 1:21:48 PM 12771 97290 21137

2/18/2014 1:21:49 PM 15702 97290 21137

2/18/2014 1:21:50 PM 18565 97290 21137

2/18/2014 1:21:51 PM 16581 97290 21137

2/18/2014 1:21:52 PM 16055 97290 21137

2/18/2014 1:21:53 PM 16553 97290 21137

2/18/2014 1:21:54 PM 15328 97290 21137

2/18/2014 1:21:55 PM 16972 97290 21137

2/18/2014 1:21:56 PM 15283 97290 21137

2/18/2014 1:21:57 PM 15070 97290 21137

2/18/2014 1:21:58 PM 14297 97290 21137

2/18/2014 1:22:00 PM 14734 97290 21137

2/18/2014 1:22:00 PM 14693 97290 21137

2/18/2014 1:22:02 PM 15498 97290 21137

2/18/2014 1:22:02 PM 14593 97290 21137

2/18/2014 1:22:04 PM 15634 97290 21137

2/18/2014 1:22:04 PM 14138 97290 21137

2/18/2014 1:22:05 PM 12804 97290 21137

2/18/2014 1:22:06 PM 14481 97290 21137

2/18/2014 1:22:07 PM 14150 97290 21137

2/18/2014 1:22:08 PM 14637 97290 21137

2/18/2014 1:22:09 PM 15539 97290 21137

2/18/2014 1:22:10 PM 15015 97290 21137

2/18/2014 1:22:11 PM 15513 97290 21137

2/18/2014 1:22:12 PM 14858 97290 21137

2/18/2014 1:22:13 PM 14004 97290 21137

2/18/2014 1:22:14 PM 15321 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:22:15 PM 17060 97290 21137

2/18/2014 1:22:16 PM 17435 97290 21137

2/18/2014 1:22:17 PM 18188 97290 21137

2/18/2014 1:22:18 PM 18347 97290 21137

2/18/2014 1:22:19 PM 17876 97290 21137

2/18/2014 1:22:20 PM 18299 97290 21137

2/18/2014 1:22:21 PM 18495 97290 21137

2/18/2014 1:22:22 PM 17763 97290 21137

2/18/2014 1:22:23 PM 17100 97290 21137

2/18/2014 1:22:24 PM 17445 97290 21137

2/18/2014 1:22:25 PM 17171 97290 21137

2/18/2014 1:22:26 PM 16593 97290 21137

2/18/2014 1:22:27 PM 16868 97290 21137

2/18/2014 1:22:28 PM 16877 97290 21137

2/18/2014 1:22:29 PM 17839 97290 21137

2/18/2014 1:23:00 PM 17954 97290 21137

2/18/2014 1:23:01 PM 18198 97290 21137

2/18/2014 1:23:02 PM 19549 97290 21137

2/18/2014 1:23:03 PM 16947 97290 21137

2/18/2014 1:23:04 PM 17677 97290 21137

2/18/2014 1:23:05 PM 17769 97290 21137

2/18/2014 1:23:06 PM 18872 97290 21137

2/18/2014 1:23:07 PM 17048 97290 21137

2/18/2014 1:23:08 PM 17942 97290 21137

2/18/2014 1:23:09 PM 17385 97290 21137

2/18/2014 1:23:10 PM 17512 97290 21137

2/18/2014 1:23:11 PM 17219 97290 21137

2/18/2014 1:23:12 PM 17535 97290 21137

2/18/2014 1:23:13 PM 17523 97290 21137

2/18/2014 1:23:14 PM 17460 97290 21137

2/18/2014 1:23:15 PM 17595 97290 21137

2/18/2014 1:23:16 PM 19368 97290 21137

2/18/2014 1:23:17 PM 17832 97290 21137

2/18/2014 1:23:18 PM 16578 97290 21137

2/18/2014 1:23:19 PM 17824 97290 21137

2/18/2014 1:23:20 PM 18406 97290 21137

2/18/2014 1:23:21 PM 17051 97290 21137

2/18/2014 1:23:22 PM 14763 97290 21137

2/18/2014 1:23:23 PM 13530 97290 21137

2/18/2014 1:23:24 PM 15712 97290 21137

2/18/2014 1:23:25 PM 14818 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:23:26 PM 13904 97290 21137

2/18/2014 1:23:27 PM 15416 97290 21137

2/18/2014 1:23:28 PM 14324 97290 21137

2/18/2014 1:23:29 PM 13751 97290 21137

2/18/2014 1:23:30 PM 13907 97290 21137

2/18/2014 1:23:31 PM 12116 97290 21137

2/18/2014 1:23:32 PM 12899 97290 21137

2/18/2014 1:23:33 PM 15855 97290 21137

2/18/2014 1:23:34 PM 16653 97290 21137

2/18/2014 1:23:35 PM 15713 97290 21137

2/18/2014 1:23:36 PM 16738 97290 21137

2/18/2014 1:23:37 PM 17024 97290 21137

2/18/2014 1:23:38 PM 16526 97290 21137

2/18/2014 1:23:39 PM 15741 97290 21137

2/18/2014 1:23:40 PM 16415 97290 21137

2/18/2014 1:23:41 PM 17873 97290 21137

2/18/2014 1:23:42 PM 17698 97290 21137

2/18/2014 1:23:43 PM 16184 97290 21137

2/18/2014 1:23:44 PM 16046 97290 21137

2/18/2014 1:23:45 PM 13581 97290 21137

2/18/2014 1:23:46 PM 12455 97290 21137

2/18/2014 1:23:47 PM 12953 97290 21137

2/18/2014 1:23:48 PM 14998 97290 21137

2/18/2014 1:23:49 PM 14219 97290 21137

2/18/2014 1:23:50 PM 12165 97290 21137

2/18/2014 1:23:51 PM 13151 97290 21137

2/18/2014 1:23:52 PM 12467 97290 21137

2/18/2014 1:23:53 PM 13826 97290 21137

2/18/2014 1:23:54 PM 14856 97290 21137

2/18/2014 1:23:55 PM 13794 97290 21137

2/18/2014 1:23:56 PM 14128 97290 21137

2/18/2014 1:23:57 PM 14392 97290 21137

2/18/2014 1:23:58 PM 14308 97290 21137

2/18/2014 1:23:59 PM 14557 97290 21137

2/18/2014 1:24:00 PM 14379 97290 21137

2/18/2014 1:24:01 PM 16554 97290 21137

2/18/2014 1:24:02 PM 17668 97290 21137

2/18/2014 1:24:03 PM 17947 97290 21137

2/18/2014 1:24:04 PM 18526 97290 21137

2/18/2014 1:24:05 PM 17741 97290 21137

2/18/2014 1:24:06 PM 18655 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:24:07 PM 17924 97290 21137

2/18/2014 1:24:08 PM 17831 97290 21137

2/18/2014 1:24:09 PM 17477 97290 21137

2/18/2014 1:24:10 PM 16489 97290 21137

2/18/2014 1:24:11 PM 17832 97290 21137

2/18/2014 1:24:12 PM 14808 97290 21137

2/18/2014 1:24:13 PM 16212 97290 21137

2/18/2014 1:24:14 PM 15513 97290 21137

2/18/2014 1:24:15 PM 14558 97290 21137

2/18/2014 1:24:16 PM 13569 97290 21137

2/18/2014 1:24:17 PM 13382 97290 21137

2/18/2014 1:24:18 PM 14175 97290 21137

2/18/2014 1:24:19 PM 13593 97290 21137

2/18/2014 1:24:20 PM 13778 97290 21137

2/18/2014 1:24:21 PM 13794 97290 21137

2/18/2014 1:24:22 PM 13948 97290 21137

2/18/2014 1:24:23 PM 13027 97290 21137

2/18/2014 1:24:24 PM 14356 97290 21137

2/18/2014 1:24:25 PM 15559 97290 21137

2/18/2014 1:24:26 PM 16759 97290 21137

2/18/2014 1:24:27 PM 17330 97290 21137

2/18/2014 1:24:28 PM 16512 97290 21137

2/18/2014 1:24:29 PM 16278 97290 21137

2/18/2014 1:24:30 PM 16339 97290 21137

2/18/2014 1:24:31 PM 16954 97290 21137

2/18/2014 1:24:32 PM 16958 97290 21137

2/18/2014 1:24:33 PM 15099 97290 21137

2/18/2014 1:24:34 PM 14365 97290 21137

2/18/2014 1:24:35 PM 12441 97290 21137

2/18/2014 1:24:36 PM 12500 97290 21137

2/18/2014 1:24:37 PM 12605 97290 21137

2/18/2014 1:24:38 PM 13891 97290 21137

2/18/2014 1:24:39 PM 15142 97290 21137

2/18/2014 1:24:40 PM 16085 97290 21137

2/18/2014 1:24:41 PM 13021 97290 21137

2/18/2014 1:24:42 PM 14985 97290 21137

2/18/2014 1:24:43 PM 14636 97290 21137

2/18/2014 1:24:44 PM 14069 97290 21137

2/18/2014 1:24:45 PM 15547 97290 21137

2/18/2014 1:24:46 PM 14686 97290 21137

2/18/2014 1:24:47 PM 14411 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:24:48 PM 13983 97290 21137

2/18/2014 1:24:49 PM 13935 97290 21137

2/18/2014 1:24:50 PM 14643 97290 21137

2/18/2014 1:24:51 PM 15991 97290 21137

2/18/2014 1:24:52 PM 18277 97290 21137

2/18/2014 1:24:53 PM 18579 97290 21137

2/18/2014 1:24:54 PM 16555 97290 21137

2/18/2014 1:24:55 PM 17248 97290 21137

2/18/2014 1:24:56 PM 17422 97290 21137

2/18/2014 1:24:57 PM 16445 97290 21137

2/18/2014 1:24:58 PM 17161 97290 21137

2/18/2014 1:24:59 PM 15630 97290 21137

2/18/2014 1:25:00 PM 17737 97290 21137

2/18/2014 1:25:01 PM 19164 97290 21137

2/18/2014 1:25:02 PM 17541 97290 21137

2/18/2014 1:25:03 PM 16145 97290 21137

2/18/2014 1:25:04 PM 16426 97290 21137

2/18/2014 1:25:05 PM 15566 97290 21137

2/18/2014 1:25:06 PM 13881 97290 21137

2/18/2014 1:25:07 PM 14960 97290 21137

2/18/2014 1:25:08 PM 15020 97290 21137

2/18/2014 1:25:09 PM 13055 97290 21137

2/18/2014 1:25:10 PM 13613 97290 21137

2/18/2014 1:25:11 PM 13273 97290 21137

2/18/2014 1:25:12 PM 15018 97290 21137

2/18/2014 1:25:13 PM 13834 97290 21137

2/18/2014 1:25:14 PM 14258 97290 21137

2/18/2014 1:25:15 PM 13794 97290 21137

2/18/2014 1:25:16 PM 14218 97290 21137

2/18/2014 1:25:17 PM 15194 97290 21137

2/18/2014 1:25:18 PM 17208 97290 21137

2/18/2014 1:25:19 PM 16422 97290 21137

2/18/2014 1:25:20 PM 16435 97290 21137

2/18/2014 1:25:21 PM 16499 97290 21137

2/18/2014 1:25:22 PM 16874 97290 21137

2/18/2014 1:25:23 PM 17388 97290 21137

2/18/2014 1:25:24 PM 16797 97290 21137

2/18/2014 1:25:25 PM 17009 97290 21137

2/18/2014 1:25:26 PM 16222 97290 21137

2/18/2014 1:25:27 PM 17315 97290 21137

2/18/2014 1:25:28 PM 17528 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:25:30 PM 16742 97290 21137

2/18/2014 1:25:30 PM 14535 97290 21137

2/18/2014 1:25:31 PM 15003 97290 21137

2/18/2014 1:25:32 PM 15121 97290 21137

2/18/2014 1:25:33 PM 13020 97290 21137

2/18/2014 1:25:34 PM 13605 97290 21137

2/18/2014 1:25:35 PM 14711 97290 21137

2/18/2014 1:25:36 PM 13788 97290 21137

2/18/2014 1:25:37 PM 14217 97290 21137

2/18/2014 1:25:38 PM 14414 97290 21137

2/18/2014 1:25:39 PM 15303 97290 21137

2/18/2014 1:25:40 PM 14055 97290 21137

2/18/2014 1:25:41 PM 14343 97290 21137

2/18/2014 1:25:42 PM 14776 97290 21137

2/18/2014 1:25:43 PM 15934 97290 21137

2/18/2014 1:25:44 PM 16943 97290 21137

2/18/2014 1:25:45 PM 17346 97290 21137

2/18/2014 1:25:46 PM 17716 97290 21137

2/18/2014 1:25:47 PM 17059 97290 21137

2/18/2014 1:25:48 PM 16084 97290 21137

2/18/2014 1:25:49 PM 16621 97290 21137

2/18/2014 1:25:50 PM 15945 97290 21137

2/18/2014 1:25:51 PM 16376 97290 21137

2/18/2014 1:25:52 PM 17204 97290 21137

2/18/2014 1:25:53 PM 18581 97290 21137

2/18/2014 1:25:54 PM 16495 97290 21137

2/18/2014 1:25:55 PM 15763 97290 21137

2/18/2014 1:25:56 PM 14771 97290 21137

2/18/2014 1:25:57 PM 13682 97290 21137

2/18/2014 1:25:58 PM 14160 97290 21137

2/18/2014 1:25:59 PM 15630 97290 21137

2/18/2014 1:26:00 PM 13777 97290 21137

2/18/2014 1:26:01 PM 15384 97290 21137

2/18/2014 1:26:02 PM 14496 97290 21137

2/18/2014 1:26:03 PM 14214 97290 21137

2/18/2014 1:26:04 PM 14323 97290 21137

2/18/2014 1:26:05 PM 13241 97290 21137

2/18/2014 1:26:06 PM 14560 97290 21137

2/18/2014 1:26:07 PM 15610 97290 21137

2/18/2014 1:26:08 PM 16622 97290 21137

2/18/2014 1:26:09 PM 15765 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:26:10 PM 14771 97290 21137

2/18/2014 1:26:11 PM 17043 97290 21137

2/18/2014 1:26:12 PM 16770 97290 21137

2/18/2014 1:26:13 PM 15382 97290 21137

2/18/2014 1:26:14 PM 16595 97290 21137

2/18/2014 1:26:15 PM 17379 97290 21137

2/18/2014 1:26:16 PM 17034 97290 21137

2/18/2014 1:26:17 PM 16918 97290 21137

2/18/2014 1:26:18 PM 17489 97290 21137

2/18/2014 1:26:19 PM 18952 97290 21137

2/18/2014 1:42:23 PM 16763 97290 21137

2/18/2014 1:42:24 PM 16040 97290 21137

2/18/2014 1:42:25 PM 15290 97290 21137

2/18/2014 1:42:26 PM 15282 97290 21137

2/18/2014 1:42:27 PM 16030 97290 21137

2/18/2014 1:42:28 PM 17147 97290 21137

2/18/2014 1:42:29 PM 16706 97290 21137

2/18/2014 1:42:30 PM 16656 97290 21137

2/18/2014 1:42:31 PM 17154 97290 21137

2/18/2014 1:42:32 PM 16198 97290 21137

2/18/2014 1:42:33 PM 16649 97290 21137

2/18/2014 1:42:34 PM 16162 97290 21137

2/18/2014 1:42:35 PM 16850 97290 21137

2/18/2014 1:42:36 PM 17262 97290 21137

2/18/2014 1:42:37 PM 16075 97290 21137

2/18/2014 1:42:38 PM 16919 97290 21137

2/18/2014 1:42:39 PM 15599 97290 21137

2/18/2014 1:42:40 PM 16080 97290 21137

2/18/2014 1:42:41 PM 17130 97290 21137

2/18/2014 1:42:42 PM 16222 97290 21137

2/18/2014 1:42:43 PM 16085 97290 21137

2/18/2014 1:42:44 PM 15481 97290 21137

2/18/2014 1:42:45 PM 16950 97290 21137

2/18/2014 1:42:46 PM 15697 97290 21137

2/18/2014 1:42:47 PM 16464 97290 21137

2/18/2014 1:42:48 PM 15156 97290 21137

2/18/2014 1:42:49 PM 14199 97290 21137

2/18/2014 1:42:50 PM 12339 97290 21137

2/18/2014 1:42:51 PM 13945 97290 21137

2/18/2014 1:42:52 PM 14796 97290 21137

2/18/2014 1:42:53 PM 14679 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:42:54 PM 13779 97290 21137

2/18/2014 1:42:55 PM 14575 97290 21137

2/18/2014 1:42:56 PM 14383 97290 21137

2/18/2014 1:42:57 PM 16436 97290 21137

2/18/2014 1:42:58 PM 15239 97290 21137

2/18/2014 1:42:59 PM 17279 97290 21137

2/18/2014 1:43:00 PM 15750 97290 21137

2/18/2014 1:43:01 PM 16837 97290 21137

2/18/2014 1:43:02 PM 17799 97290 21137

2/18/2014 1:43:03 PM 17379 97290 21137

2/18/2014 1:43:04 PM 17905 97290 21137

2/18/2014 1:43:05 PM 16956 97290 21137

2/18/2014 1:43:06 PM 18369 97290 21137

2/18/2014 1:43:07 PM 16802 97290 21137

2/18/2014 1:43:08 PM 17550 97290 21137

2/18/2014 1:43:09 PM 16837 97290 21137

2/18/2014 1:43:10 PM 16509 97290 21137

2/18/2014 1:43:11 PM 19277 97290 21137

2/18/2014 1:43:12 PM 18349 97290 21137

2/18/2014 1:43:13 PM 18627 97290 21137

2/18/2014 1:43:14 PM 19027 97290 21137

2/18/2014 1:43:15 PM 18856 97290 21137

2/18/2014 1:43:16 PM 16984 97290 21137

2/18/2014 1:43:17 PM 17296 97290 21137

2/18/2014 1:43:18 PM 16114 97290 21137

2/18/2014 1:43:19 PM 14978 97290 21137

2/18/2014 1:43:20 PM 16074 97290 21137

2/18/2014 1:43:21 PM 14968 97290 21137

2/18/2014 1:43:22 PM 15022 97290 21137

2/18/2014 1:43:23 PM 14465 97290 21137

2/18/2014 1:43:24 PM 14776 97290 21137

2/18/2014 1:43:25 PM 14824 97290 21137

2/18/2014 1:43:26 PM 14926 97290 21137

2/18/2014 1:43:27 PM 14981 97290 21137

2/18/2014 1:43:28 PM 13435 97290 21137

2/18/2014 1:43:29 PM 14249 97290 21137

2/18/2014 1:43:30 PM 12502 97290 21137

2/18/2014 1:43:31 PM 13385 97290 21137

2/18/2014 1:43:32 PM 15466 97290 21137

2/18/2014 1:43:33 PM 15626 97290 21137

2/18/2014 1:43:34 PM 16086 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:43:35 PM 17281 97290 21137

2/18/2014 1:43:36 PM 17160 97290 21137

2/18/2014 1:43:37 PM 17160 97290 21137

2/18/2014 1:43:38 PM 17700 97290 21137

2/18/2014 1:43:39 PM 16155 97290 21137

2/18/2014 1:43:40 PM 16578 97290 21137

2/18/2014 1:43:41 PM 14284 97290 21137

2/18/2014 1:43:42 PM 13051 97290 21137

2/18/2014 1:43:43 PM 14032 97290 21137

2/18/2014 1:43:44 PM 15028 97290 21137

2/18/2014 1:43:46 PM 15174 97290 21137

2/18/2014 1:43:46 PM 14257 97290 21137

2/18/2014 1:43:47 PM 14533 97290 21137

2/18/2014 1:43:48 PM 15666 97290 21137

2/18/2014 1:43:49 PM 13928 97290 21137

2/18/2014 1:43:50 PM 15452 97290 21137

2/18/2014 1:43:51 PM 16673 97290 21137

2/18/2014 1:43:52 PM 14308 97290 21137

2/18/2014 1:43:53 PM 14857 97290 21137

2/18/2014 1:43:54 PM 15834 97290 21137

2/18/2014 1:43:55 PM 15118 97290 21137

2/18/2014 1:43:56 PM 14189 97290 21137

2/18/2014 1:43:57 PM 17407 97290 21137

2/18/2014 1:43:58 PM 18301 97290 21137

2/18/2014 1:43:59 PM 16785 97290 21137

2/18/2014 1:44:00 PM 19136 97290 21137

2/18/2014 1:44:01 PM 17774 97290 21137

2/18/2014 1:44:02 PM 18063 97290 21137

2/18/2014 1:44:03 PM 16935 97290 21137

2/18/2014 1:44:04 PM 19263 97290 21137

2/18/2014 1:44:05 PM 19096 97290 21137

2/18/2014 1:44:06 PM 17164 97290 21137

2/18/2014 1:44:07 PM 16561 97290 21137

2/18/2014 1:44:08 PM 17220 97290 21137

2/18/2014 1:44:09 PM 18165 97290 21137

2/18/2014 1:44:10 PM 18251 97290 21137

2/18/2014 1:44:11 PM 17343 97290 21137

2/18/2014 1:44:12 PM 17625 97290 21137

2/18/2014 1:44:13 PM 17516 97290 21137

2/18/2014 1:44:14 PM 16289 97290 21137

2/18/2014 1:44:15 PM 15592 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:44:16 PM 14758 97290 21137

2/18/2014 1:44:17 PM 15779 97290 21137

2/18/2014 1:44:18 PM 15345 97290 21137

2/18/2014 1:44:19 PM 14486 97290 21137

2/18/2014 1:44:20 PM 14871 97290 21137

2/18/2014 1:44:21 PM 13497 97290 21137

2/18/2014 1:44:22 PM 13994 97290 21137

2/18/2014 1:44:23 PM 12528 97290 21137

2/18/2014 1:44:24 PM 13302 97290 21137

2/18/2014 1:44:25 PM 14845 97290 21137

2/18/2014 1:44:26 PM 16371 97290 21137

2/18/2014 1:44:27 PM 14982 97290 21137

2/18/2014 1:44:28 PM 15415 97290 21137

2/18/2014 1:44:29 PM 16814 97290 21137

2/18/2014 1:44:30 PM 16323 97290 21137

2/18/2014 1:44:31 PM 16650 97290 21137

2/18/2014 1:44:32 PM 16582 97290 21137

2/18/2014 1:44:33 PM 17495 97290 21137

2/18/2014 1:44:34 PM 16704 97290 21137

2/18/2014 1:44:35 PM 16806 97290 21137

2/18/2014 1:44:36 PM 16081 97290 21137

2/18/2014 1:44:37 PM 16710 97290 21137

2/18/2014 1:44:38 PM 14317 97290 21137

2/18/2014 1:44:39 PM 12939 97290 21137

2/18/2014 1:44:40 PM 13195 97290 21137

2/18/2014 1:44:41 PM 14128 97290 21137

2/18/2014 1:44:42 PM 13552 97290 21137

2/18/2014 1:44:43 PM 14548 97290 21137

2/18/2014 1:44:44 PM 14467 97290 21137

2/18/2014 1:44:45 PM 15916 97290 21137

2/18/2014 1:44:46 PM 14689 97290 21137

2/18/2014 1:44:47 PM 14172 97290 21137

2/18/2014 1:44:48 PM 14883 97290 21137

2/18/2014 1:44:49 PM 19500 97290 21137

2/18/2014 1:44:50 PM 18045 97290 21137

2/18/2014 1:44:51 PM 17291 97290 21137

2/18/2014 1:44:52 PM 16653 97290 21137

2/18/2014 1:44:53 PM 17813 97290 21137

2/18/2014 1:44:54 PM 17443 97290 21137

2/18/2014 1:44:55 PM 16751 97290 21137

2/18/2014 1:44:56 PM 16307 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:44:57 PM 16016 97290 21137

2/18/2014 1:44:58 PM 16934 97290 21137

2/18/2014 1:44:59 PM 17853 97290 21137

2/18/2014 1:45:00 PM 16013 97290 21137

2/18/2014 1:45:01 PM 14503 97290 21137

2/18/2014 1:45:02 PM 14186 97290 21137

2/18/2014 1:45:03 PM 14196 97290 21137

2/18/2014 1:45:04 PM 15219 97290 21137

2/18/2014 1:45:05 PM 16614 97290 21137

2/18/2014 1:45:06 PM 15763 97290 21137

2/18/2014 1:45:07 PM 14621 97290 21137

2/18/2014 1:45:08 PM 14995 97290 21137

2/18/2014 1:45:09 PM 13108 97290 21137

2/18/2014 1:45:10 PM 13627 97290 21137

2/18/2014 1:45:11 PM 13666 97290 21137

2/18/2014 1:45:12 PM 13286 97290 21137

2/18/2014 1:45:13 PM 16071 97290 21137

2/18/2014 1:45:14 PM 15688 97290 21137

2/18/2014 1:45:15 PM 16402 97290 21137

2/18/2014 1:45:16 PM 16640 97290 21137

2/18/2014 1:45:17 PM 16460 97290 21137

2/18/2014 1:45:18 PM 15815 97290 21137

2/18/2014 1:45:19 PM 16463 97290 21137

2/18/2014 1:45:20 PM 15996 97290 21137

2/18/2014 1:45:21 PM 14709 97290 21137

2/18/2014 1:45:22 PM 13097 97290 21137

2/18/2014 1:45:23 PM 13144 97290 21137

2/18/2014 1:45:24 PM 13066 97290 21137

2/18/2014 1:45:25 PM 14636 97290 21137

2/18/2014 1:45:26 PM 14999 97290 21137

2/18/2014 1:45:27 PM 13920 97290 21137

2/18/2014 1:45:28 PM 14280 97290 21137

2/18/2014 1:45:29 PM 15810 97290 21137

2/18/2014 1:45:30 PM 15952 97290 21137

2/18/2014 1:45:31 PM 16198 97290 21137

2/18/2014 1:45:32 PM 16079 97290 21137

2/18/2014 1:45:33 PM 17400 97290 21137

2/18/2014 1:45:34 PM 17460 97290 21137

2/18/2014 1:45:35 PM 17685 97290 21137

2/18/2014 1:45:36 PM 17891 97290 21137

2/18/2014 1:45:37 PM 16832 97290 21137

Page 186 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:45:38 PM 16988 97290 21137

2/18/2014 1:45:39 PM 17867 97290 21137

2/18/2014 1:45:40 PM 17306 97290 21137

2/18/2014 1:45:41 PM 17166 97290 21137

2/18/2014 1:45:42 PM 15661 97290 21137

2/18/2014 1:45:43 PM 15405 97290 21137

2/18/2014 1:45:44 PM 14831 97290 21137

2/18/2014 1:45:46 PM 15807 97290 21137

2/18/2014 1:45:46 PM 15708 97290 21137

2/18/2014 1:45:47 PM 15711 97290 21137

2/18/2014 1:45:48 PM 13768 97290 21137

2/18/2014 1:45:49 PM 14182 97290 21137

2/18/2014 1:45:50 PM 13835 97290 21137

2/18/2014 1:45:51 PM 14078 97290 21137

2/18/2014 1:45:52 PM 12819 97290 21137

2/18/2014 1:45:53 PM 13315 97290 21137

2/18/2014 1:45:54 PM 16378 97290 21137

2/18/2014 1:45:55 PM 16004 97290 21137

2/18/2014 1:45:56 PM 16361 97290 21137

2/18/2014 1:45:57 PM 17410 97290 21137

2/18/2014 1:45:58 PM 19082 97290 21137

2/18/2014 1:45:59 PM 18570 97290 21137

2/18/2014 1:46:00 PM 18442 97290 21137

2/18/2014 1:46:01 PM 16760 97290 21137

2/18/2014 1:46:02 PM 16940 97290 21137

2/18/2014 1:46:03 PM 16745 97290 21137

2/18/2014 1:46:04 PM 16636 97290 21137

2/18/2014 1:46:05 PM 16639 97290 21137

2/18/2014 1:46:06 PM 15799 97290 21137

2/18/2014 1:46:07 PM 16220 97290 21137

2/18/2014 1:46:08 PM 14975 97290 21137

2/18/2014 1:46:09 PM 15233 97290 21137

2/18/2014 1:46:10 PM 13858 97290 21137

2/18/2014 1:46:11 PM 14354 97290 21137

2/18/2014 1:46:12 PM 13698 97290 21137

2/18/2014 1:46:13 PM 13924 97290 21137

2/18/2014 1:46:14 PM 13351 97290 21137

2/18/2014 1:46:15 PM 15907 97290 21137

2/18/2014 1:46:16 PM 15017 97290 21137

2/18/2014 1:46:17 PM 13204 97290 21137

2/18/2014 1:46:18 PM 13861 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:46:19 PM 15135 97290 21137

2/18/2014 1:46:20 PM 14553 97290 21137

2/18/2014 1:46:21 PM 17498 97290 21137

2/18/2014 1:46:22 PM 16944 97290 21137

2/18/2014 1:46:23 PM 18336 97290 21137

2/18/2014 1:46:24 PM 17004 97290 21137

2/18/2014 1:46:25 PM 17841 97290 21137

2/18/2014 1:46:26 PM 17810 97290 21137

2/18/2014 1:46:27 PM 17112 97290 21137

2/18/2014 1:46:28 PM 16908 97290 21137

2/18/2014 1:46:29 PM 15717 97290 21137

2/18/2014 1:46:30 PM 15299 97290 21137

2/18/2014 1:46:31 PM 14745 97290 21137

2/18/2014 1:46:32 PM 14126 97290 21137

2/18/2014 1:46:33 PM 14721 97290 21137

2/18/2014 1:46:34 PM 14240 97290 21137

2/18/2014 1:46:35 PM 14420 97290 21137

2/18/2014 1:46:36 PM 15155 97290 21137

2/18/2014 1:46:37 PM 15878 97290 21137

2/18/2014 1:46:38 PM 13329 97290 21137

2/18/2014 1:46:39 PM 12692 97290 21137

2/18/2014 1:46:40 PM 13673 97290 21137

2/18/2014 1:46:41 PM 13258 97290 21137

2/18/2014 1:46:42 PM 14594 97290 21137

2/18/2014 1:46:43 PM 15888 97290 21137

2/18/2014 1:46:44 PM 17082 97290 21137

2/18/2014 1:46:45 PM 16000 97290 21137

2/18/2014 1:46:46 PM 17650 97290 21137

2/18/2014 1:46:47 PM 17342 97290 21137

2/18/2014 1:46:48 PM 17835 97290 21137

2/18/2014 1:46:49 PM 16488 97290 21137

2/18/2014 1:46:50 PM 15192 97290 21137

2/18/2014 1:46:51 PM 12558 97290 21137

2/18/2014 1:46:52 PM 12289 97290 21137

2/18/2014 1:46:53 PM 14742 97290 21137

2/18/2014 1:46:54 PM 14785 97290 21137

2/18/2014 1:46:55 PM 15636 97290 21137

2/18/2014 1:46:56 PM 13779 97290 21137

2/18/2014 1:46:57 PM 14154 97290 21137

2/18/2014 1:46:58 PM 15268 97290 21137

2/18/2014 1:46:59 PM 14557 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:47:00 PM 14409 97290 21137

2/18/2014 1:47:01 PM 14582 97290 21137

2/18/2014 1:47:02 PM 16305 97290 21137

2/18/2014 1:47:03 PM 17126 97290 21137

2/18/2014 1:47:04 PM 17301 97290 21137

2/18/2014 1:47:05 PM 14855 97290 21137

2/18/2014 1:47:06 PM 17003 97290 21137

2/18/2014 1:47:07 PM 17481 97290 21137

2/18/2014 1:47:08 PM 16430 97290 21137

2/18/2014 1:47:09 PM 16017 97290 21137

2/18/2014 1:47:10 PM 16424 97290 21137

2/18/2014 1:47:11 PM 16316 97290 21137

2/18/2014 1:47:12 PM 16229 97290 21137

2/18/2014 1:47:13 PM 17047 97290 21137

2/18/2014 1:47:14 PM 15661 97290 21137

2/18/2014 1:47:15 PM 13635 97290 21137

2/18/2014 1:47:16 PM 13368 97290 21137

2/18/2014 1:47:17 PM 13782 97290 21137

2/18/2014 1:47:18 PM 14095 97290 21137

2/18/2014 1:47:19 PM 13034 97290 21137

2/18/2014 1:47:20 PM 15438 97290 21137

2/18/2014 1:47:21 PM 13579 97290 21137

2/18/2014 1:47:22 PM 13414 97290 21137

2/18/2014 1:47:23 PM 12533 97290 21137

2/18/2014 1:47:24 PM 12283 97290 21137

2/18/2014 1:47:25 PM 14621 97290 21137

2/18/2014 1:47:26 PM 16015 97290 21137

2/18/2014 1:47:27 PM 17173 97290 21137

2/18/2014 1:47:28 PM 17043 97290 21137

2/18/2014 1:47:29 PM 15990 97290 21137

2/18/2014 1:47:30 PM 16717 97290 21137

2/18/2014 1:47:31 PM 16629 97290 21137

2/18/2014 1:47:32 PM 16607 97290 21137

2/18/2014 1:47:33 PM 16391 97290 21137

2/18/2014 1:47:34 PM 17868 97290 21137

2/18/2014 1:47:35 PM 17307 97290 21137

2/18/2014 1:47:36 PM 13536 97290 21137

2/18/2014 1:47:37 PM 13524 97290 21137

2/18/2014 1:47:38 PM 14871 97290 21137

2/18/2014 1:47:39 PM 13407 97290 21137

2/18/2014 1:47:40 PM 14152 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:47:41 PM 15058 97290 21137

2/18/2014 1:47:42 PM 14624 97290 21137

2/18/2014 1:47:43 PM 14186 97290 21137

2/18/2014 1:47:44 PM 15156 97290 21137

2/18/2014 1:47:45 PM 15099 97290 21137

2/18/2014 1:47:46 PM 15174 97290 21137

2/18/2014 1:47:47 PM 16363 97290 21137

2/18/2014 1:47:48 PM 15701 97290 21137

2/18/2014 1:47:49 PM 16015 97290 21137

2/18/2014 1:47:50 PM 17353 97290 21137

2/18/2014 1:47:51 PM 18168 97290 21137

2/18/2014 1:47:52 PM 16932 97290 21137

2/18/2014 1:47:53 PM 16053 97290 21137

2/18/2014 1:47:54 PM 16733 97290 21137

2/18/2014 1:47:55 PM 16483 97290 21137

2/18/2014 1:47:56 PM 17411 97290 21137

2/18/2014 1:47:57 PM 16082 97290 21137

2/18/2014 1:47:58 PM 14490 97290 21137

2/18/2014 1:47:59 PM 13492 97290 21137

2/18/2014 1:48:00 PM 14953 97290 21137

2/18/2014 1:48:01 PM 14088 97290 21137

2/18/2014 1:48:02 PM 16212 97290 21137

2/18/2014 1:48:03 PM 15033 97290 21137

2/18/2014 1:48:04 PM 14858 97290 21137

2/18/2014 1:48:05 PM 13494 97290 21137

2/18/2014 1:48:06 PM 14533 97290 21137

2/18/2014 1:48:07 PM 13173 97290 21137

2/18/2014 1:48:08 PM 12683 97290 21137

2/18/2014 1:48:09 PM 10790 97290 21137

2/18/2014 1:48:10 PM 15357 97290 21137

2/18/2014 1:48:11 PM 17249 97290 21137

2/18/2014 1:48:12 PM 15592 97290 21137

2/18/2014 1:48:13 PM 16978 97290 21137

2/18/2014 1:48:14 PM 16634 97290 21137

2/18/2014 1:48:15 PM 17178 97290 21137

2/18/2014 1:48:16 PM 17494 97290 21137

2/18/2014 1:48:17 PM 17603 97290 21137

2/18/2014 1:48:18 PM 13311 97290 21137

2/18/2014 1:48:19 PM 13887 97290 21137

2/18/2014 1:48:20 PM 16102 97290 21137

2/18/2014 1:48:21 PM 14945 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:48:22 PM 15136 97290 21137

2/18/2014 1:48:23 PM 14764 97290 21137

2/18/2014 1:48:24 PM 14851 97290 21137

2/18/2014 1:48:25 PM 14962 97290 21137

2/18/2014 1:48:26 PM 16310 97290 21137

2/18/2014 1:48:27 PM 15477 97290 21137

2/18/2014 1:48:28 PM 14849 97290 21137

2/18/2014 1:48:29 PM 13552 97290 21137

2/18/2014 1:48:30 PM 14938 97290 21137

2/18/2014 1:48:31 PM 15764 97290 21137

2/18/2014 1:48:32 PM 15341 97290 21137

2/18/2014 1:48:33 PM 15715 97290 21137

2/18/2014 1:48:34 PM 16978 97290 21137

2/18/2014 1:48:35 PM 17114 97290 21137

2/18/2014 1:48:36 PM 16338 97290 21137

2/18/2014 1:48:37 PM 17734 97290 21137

2/18/2014 1:48:38 PM 16433 97290 21137

2/18/2014 1:48:40 PM 15868 97290 21137

2/18/2014 1:48:40 PM 15127 97290 21137

2/18/2014 1:48:42 PM 16762 97290 21137

2/18/2014 1:48:42 PM 15691 97290 21137

2/18/2014 1:48:44 PM 16640 97290 21137

2/18/2014 1:48:44 PM 15920 97290 21137

2/18/2014 1:48:45 PM 17120 97290 21137

2/18/2014 1:48:46 PM 19370 97290 21137

2/18/2014 1:48:47 PM 17622 97290 21137

2/18/2014 1:48:48 PM 16105 97290 21137

2/18/2014 1:48:49 PM 16656 97290 21137

2/18/2014 1:48:51 PM 14784 97290 21137

2/18/2014 1:48:52 PM 16044 97290 21137

2/18/2014 1:48:52 PM 15696 97290 21137

2/18/2014 1:48:53 PM 15441 97290 21137

2/18/2014 1:48:54 PM 14540 97290 21137

2/18/2014 1:48:55 PM 14375 97290 21137

2/18/2014 1:48:56 PM 13493 97290 21137

2/18/2014 1:48:57 PM 13543 97290 21137

2/18/2014 1:48:58 PM 13316 97290 21137

2/18/2014 1:48:59 PM 13349 97290 21137

2/18/2014 1:49:00 PM 13477 97290 21137

2/18/2014 1:49:01 PM 16029 97290 21137

2/18/2014 1:49:02 PM 15047 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:49:03 PM 17591 97290 21137

2/18/2014 1:49:04 PM 18258 97290 21137

2/18/2014 1:49:05 PM 16954 97290 21137

2/18/2014 1:49:06 PM 15488 97290 21137

2/18/2014 1:49:07 PM 16982 97290 21137

2/18/2014 1:49:08 PM 16905 97290 21137

2/18/2014 1:49:09 PM 14636 97290 21137

2/18/2014 1:49:10 PM 12869 97290 21137

2/18/2014 1:49:11 PM 12937 97290 21137

2/18/2014 1:49:12 PM 14634 97290 21137

2/18/2014 1:49:13 PM 13438 97290 21137

2/18/2014 1:49:14 PM 15899 97290 21137

2/18/2014 1:49:15 PM 14805 97290 21137

2/18/2014 1:49:16 PM 14711 97290 21137

2/18/2014 1:49:17 PM 14897 97290 21137

2/18/2014 1:49:18 PM 15034 97290 21137

2/18/2014 1:49:19 PM 14318 97290 21137

2/18/2014 1:49:20 PM 14919 97290 21137

2/18/2014 1:49:21 PM 16120 97290 21137

2/18/2014 1:49:22 PM 16420 97290 21137

2/18/2014 1:49:23 PM 15805 97290 21137

2/18/2014 1:49:24 PM 16731 97290 21137

2/18/2014 1:49:25 PM 17262 97290 21137

2/18/2014 1:49:26 PM 17275 97290 21137

2/18/2014 1:49:27 PM 16769 97290 21137

2/18/2014 1:49:28 PM 16792 97290 21137

2/18/2014 1:49:29 PM 16228 97290 21137

2/18/2014 1:49:30 PM 16267 97290 21137

2/18/2014 1:49:31 PM 15346 97290 21137

2/18/2014 1:49:32 PM 15266 97290 21137

2/18/2014 1:49:33 PM 14106 97290 21137

2/18/2014 1:49:34 PM 13966 97290 21137

2/18/2014 1:49:35 PM 14531 97290 21137

2/18/2014 1:49:36 PM 15033 97290 21137

2/18/2014 1:49:37 PM 14408 97290 21137

2/18/2014 1:49:38 PM 14672 97290 21137

2/18/2014 1:49:39 PM 13118 97290 21137

2/18/2014 1:49:40 PM 12819 97290 21137

2/18/2014 1:49:41 PM 15355 97290 21137

2/18/2014 1:49:42 PM 15178 97290 21137

2/18/2014 1:49:43 PM 13604 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:49:44 PM 13841 97290 21137

2/18/2014 1:49:45 PM 17950 97290 21137

2/18/2014 1:49:46 PM 18077 97290 21137

2/18/2014 1:49:47 PM 16819 97290 21137

2/18/2014 1:49:48 PM 17524 97290 21137

2/18/2014 1:49:49 PM 16771 97290 21137

2/18/2014 1:49:50 PM 16102 97290 21137

2/18/2014 1:49:51 PM 16745 97290 21137

2/18/2014 1:49:52 PM 16606 97290 21137

2/18/2014 1:49:53 PM 17141 97290 21137

2/18/2014 1:49:54 PM 17905 97290 21137

2/18/2014 1:49:55 PM 16896 97290 21137

2/18/2014 1:49:56 PM 16014 97290 21137

2/18/2014 1:49:57 PM 15073 97290 21137

2/18/2014 1:49:58 PM 14088 97290 21137

2/18/2014 1:49:59 PM 13902 97290 21137

2/18/2014 1:50:00 PM 14755 97290 21137

2/18/2014 1:50:02 PM 15307 97290 21137

2/18/2014 1:50:02 PM 14069 97290 21137

2/18/2014 1:50:03 PM 15676 97290 21137

2/18/2014 1:50:04 PM 15169 97290 21137

2/18/2014 1:50:05 PM 14742 97290 21137

2/18/2014 1:50:06 PM 15385 97290 21137

2/18/2014 1:50:07 PM 14946 97290 21137

2/18/2014 1:50:08 PM 15166 97290 21137

2/18/2014 1:50:09 PM 15791 97290 21137

2/18/2014 1:50:10 PM 16278 97290 21137

2/18/2014 1:50:11 PM 15139 97290 21137

2/18/2014 1:50:12 PM 16654 97290 21137

2/18/2014 1:50:13 PM 16343 97290 21137

2/18/2014 1:50:14 PM 16686 97290 21137

2/18/2014 1:50:15 PM 16801 97290 21137

2/18/2014 1:50:16 PM 17130 97290 21137

2/18/2014 1:50:17 PM 16762 97290 21137

2/18/2014 1:50:18 PM 17330 97290 21137

2/18/2014 1:50:19 PM 17082 97290 21137

2/18/2014 1:50:20 PM 17110 97290 21137

2/18/2014 1:50:21 PM 15497 97290 21137

2/18/2014 1:50:22 PM 16804 97290 21137

2/18/2014 1:50:23 PM 16951 97290 21137

2/18/2014 1:50:24 PM 16807 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:50:25 PM 17492 97290 21137

2/18/2014 1:50:26 PM 17243 97290 21137

2/18/2014 1:50:27 PM 15710 97290 21137

2/18/2014 1:50:28 PM 15447 97290 21137

2/18/2014 1:50:29 PM 16372 97290 21137

2/18/2014 1:50:30 PM 17293 97290 21137

2/18/2014 1:50:31 PM 15873 97290 21137

2/18/2014 1:50:32 PM 16448 97290 21137

2/18/2014 1:50:33 PM 15512 97290 21137

2/18/2014 1:50:34 PM 18068 97290 21137

2/18/2014 1:50:35 PM 18377 97290 21137

2/18/2014 1:50:36 PM 17644 97290 21137

2/18/2014 1:50:37 PM 17341 97290 21137

2/18/2014 1:50:38 PM 17235 97290 21137

2/18/2014 1:50:39 PM 16278 97290 21137

2/18/2014 1:50:40 PM 17149 97290 21137

2/18/2014 1:50:41 PM 14787 97290 21137

2/18/2014 1:50:42 PM 14227 97290 21137

2/18/2014 1:50:43 PM 15346 97290 21137

2/18/2014 1:50:44 PM 15656 97290 21137

2/18/2014 1:50:45 PM 15164 97290 21137

2/18/2014 1:50:46 PM 14741 97290 21137

2/18/2014 1:50:47 PM 14845 97290 21137

2/18/2014 1:50:48 PM 14361 97290 21137

2/18/2014 1:50:49 PM 15200 97290 21137

2/18/2014 1:50:50 PM 14150 97290 21137

2/18/2014 1:50:51 PM 15717 97290 21137

2/18/2014 1:50:52 PM 14339 97290 21137

2/18/2014 1:50:53 PM 16005 97290 21137

2/18/2014 1:50:54 PM 18731 97290 21137

2/18/2014 1:50:55 PM 16082 97290 21137

2/18/2014 1:50:56 PM 17760 97290 21137

2/18/2014 1:50:57 PM 18420 97290 21137

2/18/2014 1:50:58 PM 17925 97290 21137

2/18/2014 1:50:59 PM 17501 97290 21137

2/18/2014 1:51:00 PM 18565 97290 21137

2/18/2014 1:51:01 PM 15801 97290 21137

2/18/2014 1:51:02 PM 14000 97290 21137

2/18/2014 1:51:03 PM 15410 97290 21137

2/18/2014 1:51:04 PM 13062 97290 21137

2/18/2014 1:51:05 PM 13675 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:51:06 PM 14309 97290 21137

2/18/2014 1:51:07 PM 14707 97290 21137

2/18/2014 1:51:08 PM 15286 97290 21137

2/18/2014 1:51:09 PM 14411 97290 21137

2/18/2014 1:51:10 PM 13053 97290 21137

2/18/2014 1:51:11 PM 15053 97290 21137

2/18/2014 1:51:12 PM 16873 97290 21137

2/18/2014 1:51:14 PM 16722 97290 21137

2/18/2014 1:51:14 PM 15168 97290 21137

2/18/2014 1:51:15 PM 16630 97290 21137

2/18/2014 1:51:16 PM 16127 97290 21137

2/18/2014 1:51:17 PM 15941 97290 21137

2/18/2014 1:51:18 PM 15955 97290 21137

2/18/2014 1:51:19 PM 16739 97290 21137

2/18/2014 1:51:20 PM 16664 97290 21137

2/18/2014 1:51:21 PM 14786 97290 21137

2/18/2014 1:51:22 PM 16026 97290 21137

2/18/2014 1:51:23 PM 17386 97290 21137

2/18/2014 1:51:24 PM 17486 97290 21137

2/18/2014 1:51:25 PM 18471 97290 21137

2/18/2014 1:51:26 PM 16558 97290 21137

2/18/2014 1:51:27 PM 17069 97290 21137

2/18/2014 1:51:28 PM 16957 97290 21137

2/18/2014 1:51:30 PM 16479 97290 21137

2/18/2014 1:51:30 PM 15069 97290 21137

2/18/2014 1:51:32 PM 15287 97290 21137

2/18/2014 1:51:32 PM 13421 97290 21137

2/18/2014 1:51:34 PM 13881 97290 21137

2/18/2014 1:51:34 PM 13645 97290 21137

2/18/2014 1:51:35 PM 15380 97290 21137

2/18/2014 1:51:36 PM 16115 97290 21137

2/18/2014 1:51:37 PM 14588 97290 21137

2/18/2014 1:51:38 PM 15167 97290 21137

2/18/2014 1:51:39 PM 15611 97290 21137

2/18/2014 1:51:40 PM 13083 97290 21137

2/18/2014 1:51:41 PM 12090 97290 21137

2/18/2014 1:51:42 PM 13312 97290 21137

2/18/2014 1:51:43 PM 14398 97290 21137

2/18/2014 1:51:44 PM 14939 97290 21137

2/18/2014 1:51:45 PM 14977 97290 21137

2/18/2014 1:51:46 PM 16944 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:51:47 PM 17406 97290 21137

2/18/2014 1:51:48 PM 16771 97290 21137

2/18/2014 1:51:49 PM 16702 97290 21137

2/18/2014 1:51:50 PM 17225 97290 21137

2/18/2014 1:51:51 PM 17536 97290 21137

2/18/2014 1:51:52 PM 16954 97290 21137

2/18/2014 1:51:53 PM 16598 97290 21137

2/18/2014 1:51:54 PM 19149 97290 21137

2/18/2014 1:51:55 PM 18347 97290 21137

2/18/2014 1:51:56 PM 15836 97290 21137

2/18/2014 1:51:57 PM 14279 97290 21137

2/18/2014 1:51:58 PM 15000 97290 21137

2/18/2014 1:51:59 PM 13500 97290 21137

2/18/2014 1:52:00 PM 14475 97290 21137

2/18/2014 1:52:01 PM 14268 97290 21137

2/18/2014 1:52:02 PM 15327 97290 21137

2/18/2014 1:52:04 PM 16971 97290 21137

2/18/2014 1:52:04 PM 15703 97290 21137

2/18/2014 1:52:05 PM 14965 97290 21137

2/18/2014 1:52:06 PM 15381 97290 21137

2/18/2014 1:52:07 PM 16535 97290 21137

2/18/2014 1:52:08 PM 18113 97290 21137

2/18/2014 1:52:09 PM 17248 97290 21137

2/18/2014 1:52:10 PM 18412 97290 21137

2/18/2014 1:52:11 PM 17833 97290 21137

2/18/2014 1:52:12 PM 17238 97290 21137

2/18/2014 1:52:13 PM 18529 97290 21137

2/18/2014 1:52:14 PM 18342 97290 21137

2/18/2014 1:52:15 PM 17275 97290 21137

2/18/2014 1:52:16 PM 16859 97290 21137

2/18/2014 1:52:17 PM 16604 97290 21137

2/18/2014 1:52:18 PM 16391 97290 21137

2/18/2014 1:52:19 PM 17207 97290 21137

2/18/2014 1:52:20 PM 15371 97290 21137

2/18/2014 1:52:21 PM 13743 97290 21137

2/18/2014 1:52:22 PM 14685 97290 21137

2/18/2014 1:52:23 PM 13721 97290 21137

2/18/2014 1:52:24 PM 15670 97290 21137

2/18/2014 1:52:25 PM 15437 97290 21137

2/18/2014 1:52:26 PM 15889 97290 21137

2/18/2014 1:52:27 PM 14652 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:52:28 PM 13113 97290 21137

2/18/2014 1:52:29 PM 13268 97290 21137

2/18/2014 1:52:30 PM 13847 97290 21137

2/18/2014 1:52:32 PM 14913 97290 21137

2/18/2014 1:52:32 PM 13571 97290 21137

2/18/2014 1:52:34 PM 13358 97290 21137

2/18/2014 1:52:34 PM 11829 97290 21137

2/18/2014 1:52:35 PM 16247 97290 21137

2/18/2014 1:52:36 PM 18131 97290 21137

2/18/2014 1:52:38 PM 18573 97290 21137

2/18/2014 1:52:38 PM 17753 97290 21137

2/18/2014 1:52:39 PM 17788 97290 21137

2/18/2014 1:52:40 PM 18337 97290 21137

2/18/2014 1:52:41 PM 17574 97290 21137

2/18/2014 1:52:42 PM 16543 97290 21137

2/18/2014 1:52:43 PM 18566 97290 21137

2/18/2014 1:52:44 PM 19491 97290 21137

2/18/2014 1:52:45 PM 17562 97290 21137

2/18/2014 1:52:46 PM 13330 97290 21137

2/18/2014 1:52:47 PM 16082 97290 21137

2/18/2014 1:52:48 PM 15600 97290 21137

2/18/2014 1:52:49 PM 15120 97290 21137

2/18/2014 1:52:50 PM 13260 97290 21137

2/18/2014 1:52:51 PM 14085 97290 21137

2/18/2014 1:52:52 PM 14111 97290 21137

2/18/2014 1:52:53 PM 14238 97290 21137

2/18/2014 1:52:54 PM 15079 97290 21137

2/18/2014 1:52:55 PM 14689 97290 21137

2/18/2014 1:52:56 PM 14862 97290 21137

2/18/2014 1:52:57 PM 13945 97290 21137

2/18/2014 1:52:58 PM 16116 97290 21137

2/18/2014 1:52:59 PM 15579 97290 21137

2/18/2014 1:53:00 PM 17034 97290 21137

2/18/2014 1:53:01 PM 17068 97290 21137

2/18/2014 1:53:02 PM 15907 97290 21137

2/18/2014 1:53:03 PM 13966 97290 21137

2/18/2014 1:53:04 PM 15881 97290 21137

2/18/2014 1:53:05 PM 16750 97290 21137

2/18/2014 1:53:06 PM 16847 97290 21137

2/18/2014 1:53:08 PM 18551 97290 21137

2/18/2014 1:53:08 PM 17598 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:53:10 PM 17089 97290 21137

2/18/2014 1:53:10 PM 16362 97290 21137

2/18/2014 1:53:12 PM 16742 97290 21137

2/18/2014 1:53:12 PM 16570 97290 21137

2/18/2014 1:53:13 PM 15735 97290 21137

2/18/2014 1:53:14 PM 17133 97290 21137

2/18/2014 1:53:15 PM 16823 97290 21137

2/18/2014 1:56:41 PM 17203 97290 21137

2/18/2014 1:56:42 PM 17471 97290 21137

2/18/2014 1:56:43 PM 17207 97290 21137

2/18/2014 1:56:44 PM 17471 97290 21137

2/18/2014 1:56:45 PM 17658 97290 21137

2/18/2014 1:56:46 PM 16804 97290 21137

2/18/2014 1:56:47 PM 19141 97290 21137

2/18/2014 1:56:48 PM 15915 97290 21137

2/18/2014 1:56:49 PM 16068 97290 21137

2/18/2014 1:56:50 PM 16617 97290 21137

2/18/2014 1:56:55 PM 16253 97290 21137

2/18/2014 1:56:56 PM 17773 97290 21137

2/18/2014 1:56:57 PM 17373 97290 21137

2/18/2014 1:56:58 PM 18863 97290 21137

2/18/2014 1:56:59 PM 18455 97290 21137

2/18/2014 1:57:00 PM 17094 97290 21137

2/18/2014 1:57:01 PM 17533 97290 21137

2/18/2014 1:57:02 PM 16683 97290 21137

2/18/2014 1:57:04 PM 18420 97290 21137

2/18/2014 1:57:04 PM 17205 97290 21137

2/18/2014 1:57:05 PM 16211 97290 21137

2/18/2014 1:57:06 PM 15933 97290 21137

2/18/2014 1:57:07 PM 15443 97290 21137

2/18/2014 1:57:08 PM 16070 97290 21137

2/18/2014 1:57:09 PM 14637 97290 21137

2/18/2014 1:57:10 PM 14369 97290 21137

2/18/2014 1:57:11 PM 14902 97290 21137

2/18/2014 1:57:12 PM 16145 97290 21137

2/18/2014 1:57:13 PM 14806 97290 21137

2/18/2014 1:57:14 PM 13721 97290 21137

2/18/2014 1:57:15 PM 13990 97290 21137

2/18/2014 1:57:16 PM 13127 97290 21137

2/18/2014 1:57:17 PM 13841 97290 21137

2/18/2014 1:57:18 PM 14830 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:57:19 PM 12587 97290 21137

2/18/2014 1:57:20 PM 14756 97290 21137

2/18/2014 1:57:21 PM 16739 97290 21137

2/18/2014 1:57:22 PM 17055 97290 21137

2/18/2014 1:57:23 PM 16593 97290 21137

2/18/2014 1:57:24 PM 17498 97290 21137

2/18/2014 1:57:25 PM 16524 97290 21137

2/18/2014 1:57:26 PM 17841 97290 21137

2/18/2014 1:57:27 PM 17690 97290 21137

2/18/2014 1:57:28 PM 18385 97290 21137

2/18/2014 1:57:29 PM 17463 97290 21137

2/18/2014 1:57:30 PM 14595 97290 21137

2/18/2014 1:57:31 PM 14268 97290 21137

2/18/2014 1:57:32 PM 13977 97290 21137

2/18/2014 1:57:33 PM 14774 97290 21137

2/18/2014 1:57:34 PM 14313 97290 21137

2/18/2014 1:57:35 PM 14198 97290 21137

2/18/2014 1:57:36 PM 13479 97290 21137

2/18/2014 1:57:38 PM 14155 97290 21137

2/18/2014 1:57:38 PM 14020 97290 21137

2/18/2014 1:57:39 PM 14848 97290 21137

2/18/2014 1:57:40 PM 15892 97290 21137

2/18/2014 1:57:42 PM 15133 97290 21137

2/18/2014 1:57:42 PM 14733 97290 21137

2/18/2014 1:57:43 PM 15803 97290 21137

2/18/2014 1:57:44 PM 16340 97290 21137

2/18/2014 1:57:45 PM 14915 97290 21137

2/18/2014 1:57:46 PM 13868 97290 21137

2/18/2014 1:57:48 PM 13444 97290 21137

2/18/2014 1:57:48 PM 13097 97290 21137

2/18/2014 1:57:50 PM 15592 97290 21137

2/18/2014 1:57:50 PM 14251 97290 21137

2/18/2014 1:57:51 PM 14488 97290 21137

2/18/2014 1:57:52 PM 14812 97290 21137

2/18/2014 1:57:53 PM 11713 97290 21137

2/18/2014 1:57:54 PM 14538 97290 21137

2/18/2014 1:57:55 PM 16384 97290 21137

2/18/2014 1:57:56 PM 18256 97290 21137

2/18/2014 1:57:57 PM 16954 97290 21137

2/18/2014 1:57:58 PM 16868 97290 21137

2/18/2014 1:57:59 PM 16637 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:58:00 PM 17629 97290 21137

2/18/2014 1:58:01 PM 17577 97290 21137

2/18/2014 1:58:02 PM 18794 97290 21137

2/18/2014 1:58:03 PM 17628 97290 21137

2/18/2014 1:58:04 PM 15957 97290 21137

2/18/2014 1:58:05 PM 14939 97290 21137

2/18/2014 1:58:06 PM 15255 97290 21137

2/18/2014 1:58:07 PM 14673 97290 21137

2/18/2014 1:58:08 PM 15698 97290 21137

2/18/2014 1:58:09 PM 13404 97290 21137

2/18/2014 1:58:10 PM 13491 97290 21137

2/18/2014 1:58:11 PM 13362 97290 21137

2/18/2014 1:58:12 PM 15280 97290 21137

2/18/2014 1:58:13 PM 15280 97290 21137

2/18/2014 1:58:14 PM 13930 97290 21137

2/18/2014 1:58:15 PM 14132 97290 21137

2/18/2014 1:58:16 PM 14753 97290 21137

2/18/2014 1:58:17 PM 14098 97290 21137

2/18/2014 1:58:18 PM 14324 97290 21137

2/18/2014 1:58:19 PM 14501 97290 21137

2/18/2014 1:58:20 PM 16165 97290 21137

2/18/2014 1:58:21 PM 17031 97290 21137

2/18/2014 1:58:22 PM 13947 97290 21137

2/18/2014 1:58:23 PM 14557 97290 21137

2/18/2014 1:58:24 PM 14589 97290 21137

2/18/2014 1:58:25 PM 15077 97290 21137

2/18/2014 1:58:26 PM 12559 97290 21137

2/18/2014 1:58:27 PM 13549 97290 21137

2/18/2014 1:58:28 PM 14427 97290 21137

2/18/2014 1:58:29 PM 14227 97290 21137

2/18/2014 1:58:30 PM 14986 97290 21137

2/18/2014 1:58:31 PM 14216 97290 21137

2/18/2014 1:58:32 PM 13004 97290 21137

2/18/2014 1:58:33 PM 13871 97290 21137

2/18/2014 1:58:34 PM 11987 97290 21137

2/18/2014 1:58:35 PM 14246 97290 21137

2/18/2014 1:58:36 PM 16521 97290 21137

2/18/2014 1:58:37 PM 17720 97290 21137

2/18/2014 1:58:38 PM 17510 97290 21137

2/18/2014 1:58:39 PM 18087 97290 21137

2/18/2014 1:58:40 PM 16852 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:58:41 PM 15883 97290 21137

2/18/2014 1:58:42 PM 16180 97290 21137

2/18/2014 1:58:43 PM 18775 97290 21137

2/18/2014 1:58:44 PM 17983 97290 21137

2/18/2014 1:58:45 PM 17186 97290 21137

2/18/2014 1:58:46 PM 17856 97290 21137

2/18/2014 1:58:47 PM 17514 97290 21137

2/18/2014 1:58:48 PM 18598 97290 21137

2/18/2014 1:58:49 PM 16919 97290 21137

2/18/2014 1:58:50 PM 13620 97290 21137

2/18/2014 1:58:51 PM 12105 97290 21137

2/18/2014 1:58:52 PM 11066 97290 21137

2/18/2014 1:58:53 PM 11946 97290 21137

2/18/2014 1:58:54 PM 11686 97290 21137

2/18/2014 1:58:55 PM 12821 97290 21137

2/18/2014 1:58:56 PM 14005 97290 21137

2/18/2014 1:58:57 PM 15261 97290 21137

2/18/2014 1:58:58 PM 13805 97290 21137

2/18/2014 1:58:59 PM 13891 97290 21137

2/18/2014 1:59:00 PM 14842 97290 21137

2/18/2014 1:59:01 PM 14720 97290 21137

2/18/2014 1:59:02 PM 15440 97290 21137

2/18/2014 1:59:03 PM 13970 97290 21137

2/18/2014 1:59:04 PM 15012 97290 21137

2/18/2014 1:59:05 PM 13173 97290 21137

2/18/2014 1:59:06 PM 13823 97290 21137

2/18/2014 1:59:07 PM 15485 97290 21137

2/18/2014 1:59:08 PM 14101 97290 21137

2/18/2014 1:59:09 PM 13575 97290 21137

2/18/2014 1:59:10 PM 14403 97290 21137

2/18/2014 1:59:11 PM 14461 97290 21137

2/18/2014 1:59:12 PM 15795 97290 21137

2/18/2014 1:59:13 PM 14628 97290 21137

2/18/2014 1:59:14 PM 14877 97290 21137

2/18/2014 1:59:15 PM 15779 97290 21137

2/18/2014 1:59:16 PM 15735 97290 21137

2/18/2014 1:59:17 PM 14343 97290 21137

2/18/2014 1:59:18 PM 13755 97290 21137

2/18/2014 1:59:19 PM 15228 97290 21137

2/18/2014 1:59:20 PM 13797 97290 21137

2/18/2014 1:59:21 PM 14399 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 1:59:22 PM 14610 97290 21137

2/18/2014 1:59:23 PM 14692 97290 21137

2/18/2014 1:59:24 PM 14803 97290 21137

2/18/2014 1:59:25 PM 14080 97290 21137

2/18/2014 1:59:26 PM 15040 97290 21137

2/18/2014 1:59:27 PM 14950 97290 21137

2/18/2014 1:59:28 PM 14357 97290 21137

2/18/2014 1:59:29 PM 14149 97290 21137

2/18/2014 1:59:30 PM 15417 97290 21137

2/18/2014 1:59:31 PM 14234 97290 21137

2/18/2014 1:59:32 PM 15918 97290 21137

2/18/2014 1:59:34 PM 14239 97290 21137

2/18/2014 1:59:34 PM 12469 97290 21137

2/18/2014 1:59:35 PM 11757 97290 21137

2/18/2014 1:59:36 PM 12629 97290 21137

2/18/2014 1:59:37 PM 14767 97290 21137

2/18/2014 1:59:38 PM 17071 97290 21137

2/18/2014 1:59:39 PM 16777 97290 21137

2/18/2014 1:59:40 PM 15594 97290 21137

2/18/2014 1:59:41 PM 16828 97290 21137

2/18/2014 1:59:42 PM 16897 97290 21137

2/18/2014 1:59:43 PM 17544 97290 21137

2/18/2014 1:59:44 PM 16896 97290 21137

2/18/2014 1:59:46 PM 18552 97290 21137

2/18/2014 1:59:46 PM 18024 97290 21137

2/18/2014 1:59:48 PM 18174 97290 21137

2/18/2014 1:59:48 PM 17953 97290 21137

2/18/2014 1:59:50 PM 19218 97290 21137

2/18/2014 1:59:50 PM 16144 97290 21137

2/18/2014 1:59:52 PM 14966 97290 21137

2/18/2014 1:59:52 PM 13666 97290 21137

2/18/2014 1:59:53 PM 14631 97290 21137

2/18/2014 1:59:54 PM 14608 97290 21137

2/18/2014 1:59:55 PM 13012 97290 21137

2/18/2014 1:59:56 PM 14113 97290 21137

2/18/2014 1:59:57 PM 14838 97290 21137

2/18/2014 1:59:58 PM 14959 97290 21137

2/18/2014 1:59:59 PM 12679 97290 21137

2/18/2014 2:00:00 PM 12500 97290 21137

2/18/2014 2:00:01 PM 14375 97290 21137

2/18/2014 2:00:02 PM 13793 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 2:00:03 PM 13408 97290 21137

2/18/2014 2:00:04 PM 15742 97290 21137

2/18/2014 2:00:05 PM 14015 97290 21137

2/18/2014 2:00:06 PM 13433 97290 21137

2/18/2014 2:00:07 PM 13258 97290 21137

2/18/2014 2:00:08 PM 15584 97290 21137

2/18/2014 2:00:09 PM 14816 97290 21137

2/18/2014 2:00:10 PM 15644 97290 21137

2/18/2014 2:00:11 PM 15341 97290 21137

2/18/2014 2:00:12 PM 14995 97290 21137

2/18/2014 2:00:13 PM 14338 97290 21137

2/18/2014 2:00:14 PM 14384 97290 21137

2/18/2014 2:00:15 PM 14636 97290 21137

2/18/2014 2:00:16 PM 15419 97290 21137

2/18/2014 2:00:17 PM 12884 97290 21137

2/18/2014 2:00:18 PM 14482 97290 21137

2/18/2014 2:00:19 PM 13915 97290 21137

2/18/2014 2:00:20 PM 12808 97290 21137

2/18/2014 2:00:21 PM 14332 97290 21137

2/18/2014 2:00:22 PM 14953 97290 21137

2/18/2014 2:00:24 PM 13818 97290 21137

2/18/2014 2:00:24 PM 13414 97290 21137

2/18/2014 2:00:25 PM 13433 97290 21137

2/18/2014 2:00:26 PM 14638 97290 21137

2/18/2014 2:00:27 PM 17339 97290 21137

2/18/2014 2:00:28 PM 17625 97290 21137

2/18/2014 2:00:29 PM 17396 97290 21137

2/18/2014 2:00:30 PM 17159 97290 21137

2/18/2014 2:00:32 PM 17355 97290 21137

2/18/2014 2:00:32 PM 16619 97290 21137

2/18/2014 2:00:33 PM 17928 97290 21137

2/18/2014 2:00:34 PM 17682 97290 21137

2/18/2014 2:00:35 PM 16870 97290 21137

2/18/2014 2:00:36 PM 19277 97290 21137

2/18/2014 2:00:37 PM 16999 97290 21137

2/18/2014 2:00:38 PM 17839 97290 21137

2/18/2014 2:00:39 PM 16700 97290 21137

2/18/2014 2:00:40 PM 17105 97290 21137

2/18/2014 2:00:41 PM 16666 97290 21137

2/18/2014 2:00:42 PM 18566 97290 21137

2/18/2014 2:00:43 PM 17841 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/18/2014 2:00:44 PM 17630 97290 21137

2/18/2014 2:00:45 PM 18327 97290 21137

2/18/2014 2:00:46 PM 16282 97290 21137

2/18/2014 2:00:47 PM 18950 97290 21137

2/18/2014 2:01:11 PM 19395 97290 21137

2/18/2014 2:01:12 PM 18097 97290 21137

2/18/2014 2:01:14 PM 16587 97290 21137

2/18/2014 2:01:14 PM 16117 97290 21137

2/19/2014 9:17:44 AM 13167 97290 21137

2/19/2014 9:17:45 AM 16491 97290 21137

2/19/2014 9:17:46 AM 16063 97290 21137

2/19/2014 9:17:47 AM 16015 97290 21137

2/19/2014 9:17:48 AM 19364 97290 21137

2/19/2014 9:17:49 AM 17021 97290 21137

2/19/2014 9:17:50 AM 14905 97290 21137

2/19/2014 9:17:51 AM 16356 97290 21137

2/19/2014 9:17:52 AM 16689 97290 21137

2/19/2014 9:17:53 AM 16082 97290 21137

2/19/2014 9:17:54 AM 16800 97290 21137

2/19/2014 9:17:55 AM 15780 97290 21137

2/19/2014 9:17:56 AM 17715 97290 21137

2/19/2014 9:17:56 AM 17628 97290 21137

2/19/2014 9:17:58 AM 17489 97290 21137

2/19/2014 9:17:58 AM 17157 97290 21137

2/19/2014 9:18:00 AM 17752 97290 21137

2/19/2014 9:18:01 AM 18478 97290 21137

2/19/2014 9:18:02 AM 18599 97290 21137

2/19/2014 9:18:03 AM 19740 97290 21137

2/19/2014 9:18:04 AM 17565 97290 21137

2/19/2014 9:18:05 AM 16301 97290 21137

2/19/2014 9:18:06 AM 16225 97290 21137

2/19/2014 9:18:07 AM 15486 97290 21137

2/19/2014 9:18:08 AM 17131 97290 21137

2/19/2014 9:18:09 AM 17002 97290 21137

2/19/2014 9:18:10 AM 15920 97290 21137

2/19/2014 9:18:11 AM 15650 97290 21137

2/19/2014 9:18:12 AM 17592 97290 21137

2/19/2014 9:18:13 AM 18348 97290 21137

2/19/2014 9:18:14 AM 17337 97290 21137

2/19/2014 9:18:15 AM 17444 97290 21137

2/19/2014 9:18:16 AM 17441 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:18:52 AM 16401 97290 21137

2/19/2014 9:18:53 AM 18020 97290 21137

2/19/2014 9:18:54 AM 19313 97290 21137

2/19/2014 9:18:54 AM 17135 97290 21137

2/19/2014 9:18:56 AM 17938 97290 21137

2/19/2014 9:18:57 AM 18524 97290 21137

2/19/2014 9:18:58 AM 18041 97290 21137

2/19/2014 9:18:59 AM 19270 97290 21137

2/19/2014 9:19:00 AM 18287 97290 21137

2/19/2014 9:19:01 AM 18761 97290 21137

2/19/2014 9:19:02 AM 18100 97290 21137

2/19/2014 9:19:02 AM 15535 97290 21137

2/19/2014 9:19:04 AM 17083 97290 21137

2/19/2014 9:19:05 AM 17741 97290 21137

2/19/2014 9:19:06 AM 18985 97290 21137

2/19/2014 9:19:07 AM 16896 97290 21137

2/19/2014 9:19:08 AM 18174 97290 21137

2/19/2014 9:19:09 AM 18073 97290 21137

2/19/2014 9:19:10 AM 15888 97290 21137

2/19/2014 9:19:11 AM 13662 97290 21137

2/19/2014 9:19:12 AM 13675 97290 21137

2/19/2014 9:19:13 AM 15299 97290 21137

2/19/2014 9:19:14 AM 14594 97290 21137

2/19/2014 9:19:15 AM 14208 97290 21137

2/19/2014 9:19:16 AM 14532 97290 21137

2/19/2014 9:19:17 AM 15363 97290 21137

2/19/2014 9:19:18 AM 13500 97290 21137

2/19/2014 9:19:19 AM 13995 97290 21137

2/19/2014 9:19:20 AM 13128 97290 21137

2/19/2014 9:19:21 AM 14682 97290 21137

2/19/2014 9:19:22 AM 13600 97290 21137

2/19/2014 9:19:22 AM 13600 97290 21137

2/19/2014 9:19:24 AM 14560 97290 21137

2/19/2014 9:19:25 AM 15010 97290 21137

2/19/2014 9:19:26 AM 15272 97290 21137

2/19/2014 9:19:27 AM 15788 97290 21137

2/19/2014 9:19:28 AM 16157 97290 21137

2/19/2014 9:19:29 AM 14239 97290 21137

2/19/2014 9:19:30 AM 13549 97290 21137

2/19/2014 9:19:31 AM 12387 97290 21137

2/19/2014 9:19:32 AM 13927 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:19:33 AM 13501 97290 21137

2/19/2014 9:19:34 AM 14055 97290 21137

2/19/2014 9:19:35 AM 14643 97290 21137

2/19/2014 9:19:36 AM 13501 97290 21137

2/19/2014 9:19:37 AM 13665 97290 21137

2/19/2014 9:19:38 AM 15146 97290 21137

2/19/2014 9:19:39 AM 14196 97290 21137

2/19/2014 9:19:40 AM 14679 97290 21137

2/19/2014 9:19:41 AM 15009 97290 21137

2/19/2014 9:19:42 AM 13832 97290 21137

2/19/2014 9:19:43 AM 15248 97290 21137

2/19/2014 9:19:44 AM 13802 97290 21137

2/19/2014 9:19:45 AM 12000 97290 21137

2/19/2014 9:19:46 AM 14190 97290 21137

2/19/2014 9:19:47 AM 17107 97290 21137

2/19/2014 9:19:48 AM 16607 97290 21137

2/19/2014 9:19:49 AM 16121 97290 21137

2/19/2014 9:19:50 AM 18160 97290 21137

2/19/2014 9:19:51 AM 16000 97290 21137

2/19/2014 9:19:52 AM 17230 97290 21137

2/19/2014 9:19:53 AM 15497 97290 21137

2/19/2014 9:19:54 AM 15874 97290 21137

2/19/2014 9:19:55 AM 17168 97290 21137

2/19/2014 9:19:56 AM 18422 97290 21137

2/19/2014 9:19:57 AM 19635 97290 21137

2/19/2014 9:19:58 AM 17178 97290 21137

2/19/2014 9:20:32 AM 16220 97290 21137

2/19/2014 9:20:33 AM 14885 97290 21137

2/19/2014 9:20:34 AM 17341 97290 21137

2/19/2014 9:20:35 AM 16365 97290 21137

2/19/2014 9:20:36 AM 16961 97290 21137

2/19/2014 9:20:37 AM 16450 97290 21137

2/19/2014 9:20:38 AM 17342 97290 21137

2/19/2014 9:20:39 AM 18555 97290 21137

2/19/2014 9:20:40 AM 18648 97290 21137

2/19/2014 9:20:41 AM 16062 97290 21137

2/19/2014 9:20:42 AM 13195 97290 21137

2/19/2014 9:20:43 AM 13379 97290 21137

2/19/2014 9:20:44 AM 14654 97290 21137

2/19/2014 9:20:45 AM 14103 97290 21137

2/19/2014 9:20:46 AM 14925 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:20:47 AM 15731 97290 21137

2/19/2014 9:20:48 AM 15033 97290 21137

2/19/2014 9:20:49 AM 14678 97290 21137

2/19/2014 9:20:50 AM 14207 97290 21137

2/19/2014 9:20:50 AM 12909 97290 21137

2/19/2014 9:20:52 AM 14561 97290 21137

2/19/2014 9:20:52 AM 14170 97290 21137

2/19/2014 9:20:54 AM 15512 97290 21137

2/19/2014 9:20:55 AM 13898 97290 21137

2/19/2014 9:20:56 AM 14724 97290 21137

2/19/2014 9:20:57 AM 14691 97290 21137

2/19/2014 9:20:58 AM 15132 97290 21137

2/19/2014 9:20:59 AM 14643 97290 21137

2/19/2014 9:21:00 AM 13320 97290 21137

2/19/2014 9:21:01 AM 12690 97290 21137

2/19/2014 9:21:02 AM 12592 97290 21137

2/19/2014 9:21:03 AM 15358 97290 21137

2/19/2014 9:21:04 AM 15089 97290 21137

2/19/2014 9:21:05 AM 16672 97290 21137

2/19/2014 9:21:06 AM 14188 97290 21137

2/19/2014 9:21:07 AM 13807 97290 21137

2/19/2014 9:21:08 AM 14401 97290 21137

2/19/2014 9:21:09 AM 12960 97290 21137

2/19/2014 9:21:10 AM 12690 97290 21137

2/19/2014 9:21:11 AM 15142 97290 21137

2/19/2014 9:21:12 AM 14615 97290 21137

2/19/2014 9:21:13 AM 14394 97290 21137

2/19/2014 9:21:14 AM 15118 97290 21137

2/19/2014 9:21:15 AM 12689 97290 21137

2/19/2014 9:21:16 AM 13282 97290 21137

2/19/2014 9:21:17 AM 15650 97290 21137

2/19/2014 9:21:18 AM 17232 97290 21137

2/19/2014 9:21:19 AM 15678 97290 21137

2/19/2014 9:21:20 AM 17869 97290 21137

2/19/2014 9:21:21 AM 16887 97290 21137

2/19/2014 9:21:22 AM 15892 97290 21137

2/19/2014 9:21:23 AM 15883 97290 21137

2/19/2014 9:21:24 AM 15310 97290 21137

2/19/2014 9:21:25 AM 18047 97290 21137

2/19/2014 9:21:26 AM 17831 97290 21137

2/19/2014 9:21:27 AM 16248 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:21:28 AM 15492 97290 21137

2/19/2014 9:21:29 AM 13983 97290 21137

2/19/2014 9:21:30 AM 13065 97290 21137

2/19/2014 9:21:31 AM 14456 97290 21137

2/19/2014 9:21:32 AM 15644 97290 21137

2/19/2014 9:21:33 AM 13961 97290 21137

2/19/2014 9:21:34 AM 15520 97290 21137

2/19/2014 9:21:35 AM 14980 97290 21137

2/19/2014 9:21:36 AM 14965 97290 21137

2/19/2014 9:21:37 AM 13401 97290 21137

2/19/2014 9:21:38 AM 14600 97290 21137

2/19/2014 9:21:39 AM 16190 97290 21137

2/19/2014 9:21:40 AM 14757 97290 21137

2/19/2014 9:21:41 AM 13619 97290 21137

2/19/2014 9:21:42 AM 13905 97290 21137

2/19/2014 9:21:42 AM 13106 97290 21137

2/19/2014 9:21:44 AM 13506 97290 21137

2/19/2014 9:21:44 AM 13216 97290 21137

2/19/2014 9:21:46 AM 14554 97290 21137

2/19/2014 9:21:47 AM 14858 97290 21137

2/19/2014 9:21:48 AM 14484 97290 21137

2/19/2014 9:21:49 AM 14901 97290 21137

2/19/2014 9:21:50 AM 16145 97290 21137

2/19/2014 9:21:51 AM 14566 97290 21137

2/19/2014 9:21:52 AM 14381 97290 21137

2/19/2014 9:21:53 AM 12685 97290 21137

2/19/2014 9:21:54 AM 14121 97290 21137

2/19/2014 9:21:55 AM 14390 97290 21137

2/19/2014 9:21:56 AM 14037 97290 21137

2/19/2014 9:21:57 AM 14819 97290 21137

2/19/2014 9:21:58 AM 14891 97290 21137

2/19/2014 9:21:58 AM 13725 97290 21137

2/19/2014 9:22:00 AM 13562 97290 21137

2/19/2014 9:22:01 AM 13650 97290 21137

2/19/2014 9:22:02 AM 15382 97290 21137

2/19/2014 9:22:03 AM 17075 97290 21137

2/19/2014 9:22:04 AM 15159 97290 21137

2/19/2014 9:22:05 AM 14949 97290 21137

2/19/2014 9:22:06 AM 15986 97290 21137

2/19/2014 9:22:06 AM 14147 97290 21137

2/19/2014 9:22:08 AM 17166 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:22:09 AM 17041 97290 21137

2/19/2014 9:22:10 AM 16200 97290 21137

2/19/2014 9:22:11 AM 16710 97290 21137

2/19/2014 9:22:12 AM 16897 97290 21137

2/19/2014 9:22:13 AM 17304 97290 21137

2/19/2014 9:22:14 AM 18096 97290 21137

2/19/2014 9:22:15 AM 17244 97290 21137

2/19/2014 9:22:16 AM 18531 97290 21137

2/19/2014 9:22:17 AM 17532 97290 21137

2/19/2014 9:22:18 AM 15933 97290 21137

2/19/2014 9:22:19 AM 13373 97290 21137

2/19/2014 9:22:20 AM 11773 97290 21137

2/19/2014 9:22:21 AM 12063 97290 21137

2/19/2014 9:22:22 AM 14265 97290 21137

2/19/2014 9:22:23 AM 14966 97290 21137

2/19/2014 9:22:24 AM 13521 97290 21137

2/19/2014 9:22:25 AM 15410 97290 21137

2/19/2014 9:22:26 AM 15822 97290 21137

2/19/2014 9:22:27 AM 14905 97290 21137

2/19/2014 9:22:28 AM 15414 97290 21137

2/19/2014 9:22:28 AM 14136 97290 21137

2/19/2014 9:22:30 AM 13513 97290 21137

2/19/2014 9:22:31 AM 13638 97290 21137

2/19/2014 9:22:32 AM 14749 97290 21137

2/19/2014 9:22:33 AM 14067 97290 21137

2/19/2014 9:22:34 AM 13507 97290 21137

2/19/2014 9:22:35 AM 15886 97290 21137

2/19/2014 9:22:36 AM 14381 97290 21137

2/19/2014 9:22:37 AM 13975 97290 21137

2/19/2014 9:22:38 AM 14024 97290 21137

2/19/2014 9:22:39 AM 14906 97290 21137

2/19/2014 9:22:40 AM 14106 97290 21137

2/19/2014 9:22:41 AM 15466 97290 21137

2/19/2014 9:22:42 AM 15266 97290 21137

2/19/2014 9:22:43 AM 15996 97290 21137

2/19/2014 9:22:44 AM 15009 97290 21137

2/19/2014 9:22:45 AM 13892 97290 21137

2/19/2014 9:22:46 AM 13733 97290 21137

2/19/2014 9:22:47 AM 13933 97290 21137

2/19/2014 9:22:48 AM 14313 97290 21137

2/19/2014 9:22:49 AM 15998 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:22:50 AM 13569 97290 21137

2/19/2014 9:22:51 AM 14942 97290 21137

2/19/2014 9:22:52 AM 14295 97290 21137

2/19/2014 9:22:53 AM 14673 97290 21137

2/19/2014 9:22:54 AM 13538 97290 21137

2/19/2014 9:22:55 AM 13704 97290 21137

2/19/2014 9:22:56 AM 16176 97290 21137

2/19/2014 9:22:57 AM 17364 97290 21137

2/19/2014 9:22:58 AM 15951 97290 21137

2/19/2014 9:22:59 AM 15387 97290 21137

2/19/2014 9:23:00 AM 15577 97290 21137

2/19/2014 9:23:01 AM 16404 97290 21137

2/19/2014 9:23:02 AM 17481 97290 21137

2/19/2014 9:23:03 AM 16670 97290 21137

2/19/2014 9:23:04 AM 16557 97290 21137

2/19/2014 9:23:05 AM 17519 97290 21137

2/19/2014 9:23:06 AM 15390 97290 21137

2/19/2014 9:23:07 AM 12547 97290 21137

2/19/2014 9:23:08 AM 13756 97290 21137

2/19/2014 9:23:09 AM 15109 97290 21137

2/19/2014 9:23:10 AM 16617 97290 21137

2/19/2014 9:23:11 AM 14384 97290 21137

2/19/2014 9:23:12 AM 16466 97290 21137

2/19/2014 9:23:13 AM 14706 97290 21137

2/19/2014 9:23:14 AM 14746 97290 21137

2/19/2014 9:23:15 AM 13466 97290 21137

2/19/2014 9:23:16 AM 14286 97290 21137

2/19/2014 9:23:17 AM 14191 97290 21137

2/19/2014 9:23:18 AM 13027 97290 21137

2/19/2014 9:23:19 AM 13457 97290 21137

2/19/2014 9:23:20 AM 12934 97290 21137

2/19/2014 9:23:21 AM 14153 97290 21137

2/19/2014 9:23:22 AM 14788 97290 21137

2/19/2014 9:23:23 AM 15997 97290 21137

2/19/2014 9:23:24 AM 14589 97290 21137

2/19/2014 9:23:25 AM 14327 97290 21137

2/19/2014 9:23:26 AM 16391 97290 21137

2/19/2014 9:23:27 AM 14478 97290 21137

2/19/2014 9:23:28 AM 15109 97290 21137

2/19/2014 9:23:29 AM 13677 97290 21137

2/19/2014 9:23:30 AM 14489 97290 21137

Page 210 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:23:31 AM 14272 97290 21137

2/19/2014 9:23:32 AM 13978 97290 21137

2/19/2014 9:23:33 AM 15224 97290 21137

2/19/2014 9:23:34 AM 14396 97290 21137

2/19/2014 9:23:35 AM 15089 97290 21137

2/19/2014 9:23:36 AM 15232 97290 21137

2/19/2014 9:23:37 AM 14818 97290 21137

2/19/2014 9:23:38 AM 13154 97290 21137

2/19/2014 9:23:39 AM 14448 97290 21137

2/19/2014 9:23:40 AM 15222 97290 21137

2/19/2014 9:23:41 AM 15055 97290 21137

2/19/2014 9:23:42 AM 13664 97290 21137

2/19/2014 9:23:43 AM 12506 97290 21137

2/19/2014 9:23:44 AM 15516 97290 21137

2/19/2014 9:23:45 AM 15429 97290 21137

2/19/2014 9:23:46 AM 17567 97290 21137

2/19/2014 9:23:47 AM 16061 97290 21137

2/19/2014 9:23:48 AM 17185 97290 21137

2/19/2014 9:23:49 AM 17406 97290 21137

2/19/2014 9:23:50 AM 16891 97290 21137

2/19/2014 9:23:51 AM 18292 97290 21137

2/19/2014 9:23:52 AM 16243 97290 21137

2/19/2014 9:23:53 AM 16691 97290 21137

2/19/2014 9:23:54 AM 17912 97290 21137

2/19/2014 9:23:55 AM 15908 97290 21137

2/19/2014 9:23:56 AM 12677 97290 21137

2/19/2014 9:23:57 AM 12559 97290 21137

2/19/2014 9:23:58 AM 13429 97290 21137

2/19/2014 9:23:59 AM 14667 97290 21137

2/19/2014 9:24:00 AM 15397 97290 21137

2/19/2014 9:24:01 AM 13509 97290 21137

2/19/2014 9:24:02 AM 13517 97290 21137

2/19/2014 9:24:03 AM 16039 97290 21137

2/19/2014 9:24:04 AM 15379 97290 21137

2/19/2014 9:24:05 AM 14315 97290 21137

2/19/2014 9:24:06 AM 14558 97290 21137

2/19/2014 9:24:07 AM 14529 97290 21137

2/19/2014 9:24:08 AM 14672 97290 21137

2/19/2014 9:24:09 AM 15158 97290 21137

2/19/2014 9:24:10 AM 15549 97290 21137

2/19/2014 9:24:11 AM 15257 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:24:12 AM 15394 97290 21137

2/19/2014 9:24:13 AM 15248 97290 21137

2/19/2014 9:24:14 AM 14432 97290 21137

2/19/2014 9:24:15 AM 14408 97290 21137

2/19/2014 9:24:16 AM 14942 97290 21137

2/19/2014 9:24:17 AM 15285 97290 21137

2/19/2014 9:24:18 AM 15221 97290 21137

2/19/2014 9:24:19 AM 15415 97290 21137

2/19/2014 9:24:20 AM 15014 97290 21137

2/19/2014 9:24:21 AM 14973 97290 21137

2/19/2014 9:24:22 AM 15353 97290 21137

2/19/2014 9:24:23 AM 14458 97290 21137

2/19/2014 9:24:24 AM 14144 97290 21137

2/19/2014 9:24:25 AM 13916 97290 21137

2/19/2014 9:24:26 AM 13919 97290 21137

2/19/2014 9:24:27 AM 13169 97290 21137

2/19/2014 9:24:28 AM 13492 97290 21137

2/19/2014 9:24:29 AM 16033 97290 21137

2/19/2014 9:24:30 AM 15918 97290 21137

2/19/2014 9:24:31 AM 15109 97290 21137

2/19/2014 9:24:32 AM 14937 97290 21137

2/19/2014 9:24:33 AM 14804 97290 21137

2/19/2014 9:24:34 AM 14381 97290 21137

2/19/2014 9:24:35 AM 13975 97290 21137

2/19/2014 9:24:36 AM 13873 97290 21137

2/19/2014 9:24:37 AM 14478 97290 21137

2/19/2014 9:24:38 AM 14239 97290 21137

2/19/2014 9:24:39 AM 14299 97290 21137

2/19/2014 9:24:40 AM 14615 97290 21137

2/19/2014 9:24:41 AM 16193 97290 21137

2/19/2014 9:24:42 AM 14908 97290 21137

2/19/2014 9:24:43 AM 14467 97290 21137

2/19/2014 9:24:44 AM 13726 97290 21137

2/19/2014 9:24:45 AM 13391 97290 21137

2/19/2014 9:24:46 AM 15168 97290 21137

2/19/2014 9:24:47 AM 16062 97290 21137

2/19/2014 9:24:48 AM 15055 97290 21137

2/19/2014 9:24:49 AM 15404 97290 21137

2/19/2014 9:24:50 AM 15131 97290 21137

2/19/2014 9:24:51 AM 17072 97290 21137

2/19/2014 9:24:52 AM 16478 97290 21137

Page 212 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:24:53 AM 16449 97290 21137

2/19/2014 9:24:54 AM 16022 97290 21137

2/19/2014 9:24:55 AM 16635 97290 21137

2/19/2014 9:24:56 AM 16728 97290 21137

2/19/2014 9:24:57 AM 15582 97290 21137

2/19/2014 9:24:58 AM 16315 97290 21137

2/19/2014 9:24:59 AM 16589 97290 21137

2/19/2014 9:25:00 AM 13717 97290 21137

2/19/2014 9:25:01 AM 12579 97290 21137

2/19/2014 9:25:02 AM 12624 97290 21137

2/19/2014 9:25:03 AM 12216 97290 21137

2/19/2014 9:25:04 AM 12174 97290 21137

2/19/2014 9:25:05 AM 11893 97290 21137

2/19/2014 9:25:06 AM 12693 97290 21137

2/19/2014 9:25:07 AM 11963 97290 21137

2/19/2014 9:25:08 AM 12380 97290 21137

2/19/2014 9:25:09 AM 13265 97290 21137

2/19/2014 9:25:10 AM 14026 97290 21137

2/19/2014 9:25:11 AM 18266 97290 21137

2/19/2014 9:25:12 AM 16596 97290 21137

2/19/2014 9:25:13 AM 16539 97290 21137

2/19/2014 9:25:14 AM 15384 97290 21137

2/19/2014 9:25:15 AM 14136 97290 21137

2/19/2014 9:25:16 AM 13704 97290 21137

2/19/2014 9:25:17 AM 14166 97290 21137

2/19/2014 9:25:18 AM 14131 97290 21137

2/19/2014 9:25:19 AM 14092 97290 21137

2/19/2014 9:25:20 AM 14173 97290 21137

2/19/2014 9:25:21 AM 13923 97290 21137

2/19/2014 9:25:22 AM 13230 97290 21137

2/19/2014 9:25:23 AM 14707 97290 21137

2/19/2014 9:25:24 AM 13937 97290 21137

2/19/2014 9:25:25 AM 14104 97290 21137

2/19/2014 9:25:26 AM 15226 97290 21137

2/19/2014 9:25:26 AM 15086 97290 21137

2/19/2014 9:25:28 AM 15291 97290 21137

2/19/2014 9:25:28 AM 13663 97290 21137

2/19/2014 9:25:30 AM 14695 97290 21137

2/19/2014 9:25:31 AM 14864 97290 21137

2/19/2014 9:25:32 AM 14636 97290 21137

2/19/2014 9:25:33 AM 14729 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:25:34 AM 15382 97290 21137

2/19/2014 9:25:35 AM 14735 97290 21137

2/19/2014 9:25:36 AM 13463 97290 21137

2/19/2014 9:25:37 AM 13536 97290 21137

2/19/2014 9:25:38 AM 15714 97290 21137

2/19/2014 9:25:39 AM 15238 97290 21137

2/19/2014 9:25:40 AM 15239 97290 21137

2/19/2014 9:25:41 AM 14760 97290 21137

2/19/2014 9:25:42 AM 14010 97290 21137

2/19/2014 9:25:43 AM 13462 97290 21137

2/19/2014 9:25:44 AM 13865 97290 21137

2/19/2014 9:25:44 AM 13036 97290 21137

2/19/2014 9:25:46 AM 12559 97290 21137

2/19/2014 9:25:47 AM 13549 97290 21137

2/19/2014 9:25:48 AM 14757 97290 21137

2/19/2014 9:25:49 AM 14069 97290 21137

2/19/2014 9:25:50 AM 13387 97290 21137

2/19/2014 9:25:51 AM 14806 97290 21137

2/19/2014 9:25:52 AM 16631 97290 21137

2/19/2014 9:25:53 AM 17658 97290 21137

2/19/2014 9:25:54 AM 15874 97290 21137

2/19/2014 9:25:55 AM 16328 97290 21137

2/19/2014 9:25:56 AM 16922 97290 21137

2/19/2014 9:25:57 AM 15540 97290 21137

2/19/2014 9:25:58 AM 14745 97290 21137

2/19/2014 9:25:59 AM 13766 97290 21137

2/19/2014 9:26:00 AM 16581 97290 21137

2/19/2014 9:26:01 AM 17555 97290 21137

2/19/2014 9:26:02 AM 16787 97290 21137

2/19/2014 9:26:02 AM 16748 97290 21137

2/19/2014 9:26:04 AM 16166 97290 21137

2/19/2014 9:26:05 AM 15651 97290 21137

2/19/2014 9:26:06 AM 13753 97290 21137

2/19/2014 9:26:07 AM 12948 97290 21137

2/19/2014 9:26:08 AM 13947 97290 21137

2/19/2014 9:26:09 AM 15246 97290 21137

2/19/2014 9:26:10 AM 14311 97290 21137

2/19/2014 9:26:11 AM 15367 97290 21137

2/19/2014 9:26:12 AM 14732 97290 21137

2/19/2014 9:26:13 AM 14393 97290 21137

2/19/2014 9:26:14 AM 15688 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:26:15 AM 14572 97290 21137

2/19/2014 9:26:16 AM 14533 97290 21137

2/19/2014 9:26:17 AM 14313 97290 21137

2/19/2014 9:26:18 AM 14888 97290 21137

2/19/2014 9:26:19 AM 15182 97290 21137

2/19/2014 9:26:20 AM 14715 97290 21137

2/19/2014 9:26:21 AM 16218 97290 21137

2/19/2014 9:26:22 AM 14434 97290 21137

2/19/2014 9:26:23 AM 14258 97290 21137

2/19/2014 9:26:24 AM 12954 97290 21137

2/19/2014 9:26:25 AM 14248 97290 21137

2/19/2014 9:26:26 AM 14842 97290 21137

2/19/2014 9:26:27 AM 15290 97290 21137

2/19/2014 9:26:28 AM 15402 97290 21137

2/19/2014 9:26:29 AM 15280 97290 21137

2/19/2014 9:26:30 AM 17200 97290 21137

2/19/2014 9:26:31 AM 15130 97290 21137

2/19/2014 9:26:32 AM 15482 97290 21137

2/19/2014 9:26:33 AM 15000 97290 21137

2/19/2014 9:26:34 AM 14160 97290 21137

2/19/2014 9:26:35 AM 16260 97290 21137

2/19/2014 9:26:36 AM 16815 97290 21137

2/19/2014 9:26:37 AM 17043 97290 21137

2/19/2014 9:26:38 AM 16231 97290 21137

2/19/2014 9:26:39 AM 13477 97290 21137

2/19/2014 9:26:40 AM 14049 97290 21137

2/19/2014 9:26:41 AM 15002 97290 21137

2/19/2014 9:26:42 AM 15060 97290 21137

2/19/2014 9:26:42 AM 14475 97290 21137

2/19/2014 9:26:44 AM 16578 97290 21137

2/19/2014 9:26:44 AM 16234 97290 21137

2/19/2014 9:26:46 AM 16328 97290 21137

2/19/2014 9:26:47 AM 15872 97290 21137

2/19/2014 9:26:48 AM 14738 97290 21137

2/19/2014 9:26:48 AM 12984 97290 21137

2/19/2014 9:26:50 AM 14796 97290 21137

2/19/2014 9:26:51 AM 16509 97290 21137

2/19/2014 9:26:52 AM 15407 97290 21137

2/19/2014 9:26:53 AM 13871 97290 21137

2/19/2014 9:26:54 AM 14568 97290 21137

2/19/2014 9:26:55 AM 14262 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:26:56 AM 15085 97290 21137

2/19/2014 9:26:57 AM 14571 97290 21137

2/19/2014 9:26:58 AM 14652 97290 21137

2/19/2014 9:26:59 AM 14433 97290 21137

2/19/2014 9:27:00 AM 15548 97290 21137

2/19/2014 9:27:00 AM 13967 97290 21137

2/19/2014 9:27:02 AM 12941 97290 21137

2/19/2014 9:27:03 AM 14965 97290 21137

2/19/2014 9:27:04 AM 15681 97290 21137

2/19/2014 9:27:05 AM 16730 97290 21137

2/19/2014 9:27:06 AM 16512 97290 21137

2/19/2014 9:27:07 AM 14238 97290 21137

2/19/2014 9:27:08 AM 18049 97290 21137

2/19/2014 9:27:08 AM 16159 97290 21137

2/19/2014 9:27:10 AM 15972 97290 21137

2/19/2014 9:27:11 AM 15663 97290 21137

2/19/2014 9:27:12 AM 17175 97290 21137

2/19/2014 9:27:12 AM 16713 97290 21137

2/19/2014 9:27:14 AM 16898 97290 21137

2/19/2014 9:27:15 AM 17064 97290 21137

2/19/2014 9:27:16 AM 17106 97290 21137

2/19/2014 9:27:17 AM 15646 97290 21137

2/19/2014 9:27:18 AM 17141 97290 21137

2/19/2014 9:27:19 AM 14515 97290 21137

2/19/2014 9:27:20 AM 14999 97290 21137

2/19/2014 9:27:21 AM 16769 97290 21137

2/19/2014 9:27:22 AM 16792 97290 21137

2/19/2014 9:27:23 AM 16316 97290 21137

2/19/2014 9:27:24 AM 16109 97290 21137

2/19/2014 9:27:25 AM 15667 97290 21137

2/19/2014 9:27:26 AM 14686 97290 21137

2/19/2014 9:27:27 AM 15131 97290 21137

2/19/2014 9:27:28 AM 15783 97290 21137

2/19/2014 9:29:26 AM 15729 97290 21137

2/19/2014 9:29:27 AM 18062 97290 21137

2/19/2014 9:29:28 AM 16605 97290 21137

2/19/2014 9:29:29 AM 16241 97290 21137

2/19/2014 9:29:30 AM 16570 97290 21137

2/19/2014 9:29:31 AM 16142 97290 21137

2/19/2014 9:29:32 AM 19155 97290 21137

2/19/2014 9:29:33 AM 17058 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:29:34 AM 17314 97290 21137

2/19/2014 9:29:35 AM 16838 97290 21137

2/19/2014 9:29:36 AM 17259 97290 21137

2/19/2014 9:29:37 AM 16465 97290 21137

2/19/2014 9:29:38 AM 16686 97290 21137

2/19/2014 9:29:38 AM 14551 97290 21137

2/19/2014 9:29:40 AM 17197 97290 21137

2/19/2014 9:29:41 AM 16509 97290 21137

2/19/2014 9:29:42 AM 16577 97290 21137

2/19/2014 9:29:43 AM 16324 97290 21137

2/19/2014 9:29:44 AM 16591 97290 21137

2/19/2014 9:29:45 AM 14347 97290 21137

2/19/2014 9:29:46 AM 16427 97290 21137

2/19/2014 9:29:46 AM 16046 97290 21137

2/19/2014 9:29:48 AM 16191 97290 21137

2/19/2014 9:29:49 AM 15898 97290 21137

2/19/2014 9:29:50 AM 16994 97290 21137

2/19/2014 9:29:51 AM 15978 97290 21137

2/19/2014 9:29:52 AM 16504 97290 21137

2/19/2014 9:29:53 AM 14356 97290 21137

2/19/2014 9:29:54 AM 15994 97290 21137

2/19/2014 9:29:54 AM 15859 97290 21137

2/19/2014 9:29:56 AM 16958 97290 21137

2/19/2014 9:29:57 AM 15099 97290 21137

2/19/2014 9:29:58 AM 17395 97290 21137

2/19/2014 9:29:59 AM 17938 97290 21137

2/19/2014 9:30:00 AM 17354 97290 21137

2/19/2014 9:30:01 AM 15648 97290 21137

2/19/2014 9:30:02 AM 17695 97290 21137

2/19/2014 9:30:02 AM 17022 97290 21137

2/19/2014 9:30:04 AM 17744 97290 21137

2/19/2014 9:30:05 AM 17306 97290 21137

2/19/2014 9:30:06 AM 16236 97290 21137

2/19/2014 9:30:07 AM 16239 97290 21137

2/19/2014 9:30:08 AM 15129 97290 21137

2/19/2014 9:30:09 AM 14492 97290 21137

2/19/2014 9:30:10 AM 15803 97290 21137

2/19/2014 9:30:11 AM 14750 97290 21137

2/19/2014 9:30:12 AM 14877 97290 21137

2/19/2014 9:30:13 AM 15359 97290 21137

2/19/2014 9:30:14 AM 14040 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:30:15 AM 14280 97290 21137

2/19/2014 9:30:16 AM 14700 97290 21137

2/19/2014 9:30:17 AM 15465 97290 21137

2/19/2014 9:30:18 AM 14876 97290 21137

2/19/2014 9:30:19 AM 16379 97290 21137

2/19/2014 9:30:20 AM 14444 97290 21137

2/19/2014 9:30:21 AM 13271 97290 21137

2/19/2014 9:30:22 AM 15287 97290 21137

2/19/2014 9:30:23 AM 14531 97290 21137

2/19/2014 9:30:24 AM 14793 97290 21137

2/19/2014 9:30:25 AM 14318 97290 21137

2/19/2014 9:30:26 AM 13899 97290 21137

2/19/2014 9:30:27 AM 13615 97290 21137

2/19/2014 9:30:28 AM 14683 97290 21137

2/19/2014 9:30:29 AM 13151 97290 21137

2/19/2014 9:30:30 AM 13907 97290 21137

2/19/2014 9:30:31 AM 14846 97290 21137

2/19/2014 9:30:32 AM 13461 97290 21137

2/19/2014 9:30:33 AM 14915 97290 21137

2/19/2014 9:30:34 AM 14018 97290 21137

2/19/2014 9:30:35 AM 14364 97290 21137

2/19/2014 9:30:36 AM 13131 97290 21137

2/19/2014 9:30:37 AM 12672 97290 21137

2/19/2014 9:30:38 AM 14088 97290 21137

2/19/2014 9:30:39 AM 13512 97290 21137

2/19/2014 9:30:40 AM 13428 97290 21137

2/19/2014 9:30:41 AM 13857 97290 21137

2/19/2014 9:30:42 AM 12794 97290 21137

2/19/2014 9:30:43 AM 14118 97290 21137

2/19/2014 9:30:44 AM 13039 97290 21137

2/19/2014 9:30:45 AM 13489 97290 21137

2/19/2014 9:30:46 AM 12672 97290 21137

2/19/2014 9:30:47 AM 11178 97290 21137

2/19/2014 9:30:48 AM 12994 97290 21137

2/19/2014 9:30:49 AM 13298 97290 21137

2/19/2014 9:30:50 AM 14544 97290 21137

2/19/2014 9:30:51 AM 14676 97290 21137

2/19/2014 9:30:52 AM 14079 97290 21137

2/19/2014 9:30:53 AM 13419 97290 21137

2/19/2014 9:30:54 AM 14635 97290 21137

2/19/2014 9:30:55 AM 14818 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:30:56 AM 15434 97290 21137

2/19/2014 9:30:57 AM 13878 97290 21137

2/19/2014 9:30:58 AM 14869 97290 21137

2/19/2014 9:30:59 AM 14697 97290 21137

2/19/2014 9:31:00 AM 14594 97290 21137

2/19/2014 9:31:01 AM 14928 97290 21137

2/19/2014 9:31:02 AM 14682 97290 21137

2/19/2014 9:31:03 AM 14541 97290 21137

2/19/2014 9:31:04 AM 13817 97290 21137

2/19/2014 9:31:05 AM 14164 97290 21137

2/19/2014 9:31:06 AM 15691 97290 21137

2/19/2014 9:31:07 AM 14782 97290 21137

2/19/2014 9:31:08 AM 14405 97290 21137

2/19/2014 9:31:09 AM 13531 97290 21137

2/19/2014 9:31:10 AM 13222 97290 21137

2/19/2014 9:31:11 AM 12695 97290 21137

2/19/2014 9:31:12 AM 11784 97290 21137

2/19/2014 9:31:13 AM 13836 97290 21137

2/19/2014 9:31:14 AM 14709 97290 21137

2/19/2014 9:31:14 AM 13727 97290 21137

2/19/2014 9:31:16 AM 14531 97290 21137

2/19/2014 9:31:17 AM 12333 97290 21137

2/19/2014 9:31:18 AM 13493 97290 21137

2/19/2014 9:31:19 AM 12853 97290 21137

2/19/2014 9:31:20 AM 12213 97290 21137

2/19/2014 9:31:21 AM 12623 97290 21137

2/19/2014 9:31:22 AM 12875 97290 21137

2/19/2014 9:31:23 AM 14349 97290 21137

2/19/2014 9:31:24 AM 12227 97290 21137

2/19/2014 9:31:25 AM 12206 97290 21137

2/19/2014 9:31:26 AM 12471 97290 21137

2/19/2014 9:31:26 AM 11668 97290 21137

2/19/2014 9:31:28 AM 14656 97290 21137

2/19/2014 9:31:28 AM 12427 97290 21137

2/19/2014 9:31:30 AM 13054 97290 21137

2/19/2014 9:31:31 AM 13103 97290 21137

2/19/2014 9:31:32 AM 13806 97290 21137

2/19/2014 9:31:33 AM 13651 97290 21137

2/19/2014 9:31:34 AM 13402 97290 21137

2/19/2014 9:31:35 AM 13880 97290 21137

2/19/2014 9:31:36 AM 14630 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:31:37 AM 15867 97290 21137

2/19/2014 9:31:38 AM 14617 97290 21137

2/19/2014 9:31:39 AM 15894 97290 21137

2/19/2014 9:31:40 AM 15433 97290 21137

2/19/2014 9:31:41 AM 15888 97290 21137

2/19/2014 9:31:42 AM 14952 97290 21137

2/19/2014 9:31:43 AM 14088 97290 21137

2/19/2014 9:31:44 AM 14832 97290 21137

2/19/2014 9:31:45 AM 14478 97290 21137

2/19/2014 9:31:46 AM 14959 97290 21137

2/19/2014 9:31:47 AM 14329 97290 21137

2/19/2014 9:31:48 AM 14682 97290 21137

2/19/2014 9:31:49 AM 14830 97290 21137

2/19/2014 9:31:50 AM 14621 97290 21137

2/19/2014 9:31:50 AM 13247 97290 21137

2/19/2014 9:31:52 AM 12955 97290 21137

2/19/2014 9:31:53 AM 14639 97290 21137

2/19/2014 9:31:54 AM 13439 97290 21137

2/19/2014 9:31:55 AM 15000 97290 21137

2/19/2014 9:31:56 AM 14310 97290 21137

2/19/2014 9:31:57 AM 13447 97290 21137

2/19/2014 9:31:58 AM 14791 97290 21137

2/19/2014 9:31:59 AM 13507 97290 21137

2/19/2014 9:32:00 AM 15167 97290 21137

2/19/2014 9:32:01 AM 14981 97290 21137

2/19/2014 9:32:02 AM 15835 97290 21137

2/19/2014 9:32:03 AM 15389 97290 21137

2/19/2014 9:32:04 AM 16027 97290 21137

2/19/2014 9:32:05 AM 14236 97290 21137

2/19/2014 9:32:06 AM 14179 97290 21137

2/19/2014 9:32:07 AM 14944 97290 21137

2/19/2014 9:32:08 AM 14776 97290 21137

2/19/2014 9:32:09 AM 15514 97290 21137

2/19/2014 9:32:10 AM 15218 97290 21137

2/19/2014 9:32:11 AM 14994 97290 21137

2/19/2014 9:32:12 AM 13288 97290 21137

2/19/2014 9:32:13 AM 14242 97290 21137

2/19/2014 9:32:14 AM 13790 97290 21137

2/19/2014 9:32:15 AM 15597 97290 21137

2/19/2014 9:32:16 AM 15149 97290 21137

2/19/2014 9:32:17 AM 15697 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:32:18 AM 15594 97290 21137

2/19/2014 9:32:19 AM 14488 97290 21137

2/19/2014 9:32:20 AM 14812 97290 21137

2/19/2014 9:32:21 AM 16123 97290 21137

2/19/2014 9:32:22 AM 16030 97290 21137

2/19/2014 9:32:23 AM 16007 97290 21137

2/19/2014 9:32:24 AM 15131 97290 21137

2/19/2014 9:32:25 AM 15153 97290 21137

2/19/2014 9:32:26 AM 15062 97290 21137

2/19/2014 9:32:26 AM 14888 97290 21137

2/19/2014 9:32:28 AM 15783 97290 21137

2/19/2014 9:32:28 AM 14895 97290 21137

2/19/2014 9:32:30 AM 17836 97290 21137

2/19/2014 9:32:31 AM 15259 97290 21137

2/19/2014 9:32:32 AM 14314 97290 21137

2/19/2014 9:32:33 AM 16388 97290 21137

2/19/2014 9:32:34 AM 14447 97290 21137

2/19/2014 9:32:35 AM 13481 97290 21137

2/19/2014 9:32:36 AM 14350 97290 21137

2/19/2014 9:32:37 AM 14447 97290 21137

2/19/2014 9:32:38 AM 15641 97290 21137

2/19/2014 9:32:39 AM 13570 97290 21137

2/19/2014 9:32:40 AM 14072 97290 21137

2/19/2014 9:32:41 AM 14318 97290 21137

2/19/2014 9:32:42 AM 14499 97290 21137

2/19/2014 9:32:43 AM 15955 97290 21137

2/19/2014 9:32:44 AM 15778 97290 21137

2/19/2014 9:32:45 AM 16484 97290 21137

2/19/2014 9:32:46 AM 16211 97290 21137

2/19/2014 9:32:47 AM 15362 97290 21137

2/19/2014 9:32:48 AM 16102 97290 21137

2/19/2014 9:32:48 AM 14730 97290 21137

2/19/2014 9:32:50 AM 16715 97290 21137

2/19/2014 9:32:51 AM 15369 97290 21137

2/19/2014 9:32:52 AM 15962 97290 21137

2/19/2014 9:32:53 AM 15930 97290 21137

2/19/2014 9:32:54 AM 15112 97290 21137

2/19/2014 9:32:55 AM 16018 97290 21137

2/19/2014 9:32:56 AM 14204 97290 21137

2/19/2014 9:32:57 AM 14921 97290 21137

2/19/2014 9:32:58 AM 13270 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:32:59 AM 15317 97290 21137

2/19/2014 9:33:00 AM 14419 97290 21137

2/19/2014 9:33:01 AM 15724 97290 21137

2/19/2014 9:33:02 AM 14581 97290 21137

2/19/2014 9:33:03 AM 16485 97290 21137

2/19/2014 9:33:04 AM 15341 97290 21137

2/19/2014 9:33:05 AM 14995 97290 21137

2/19/2014 9:33:06 AM 14609 97290 21137

2/19/2014 9:33:07 AM 14572 97290 21137

2/19/2014 9:33:08 AM 15943 97290 21137

2/19/2014 9:33:09 AM 15895 97290 21137

2/19/2014 9:33:10 AM 14054 97290 21137

2/19/2014 9:33:11 AM 15513 97290 21137

2/19/2014 9:33:12 AM 15998 97290 21137

2/19/2014 9:33:13 AM 14619 97290 21137

2/19/2014 9:33:14 AM 15745 97290 21137

2/19/2014 9:33:15 AM 14016 97290 21137

2/19/2014 9:33:16 AM 15174 97290 21137

2/19/2014 9:33:17 AM 14623 97290 21137

2/19/2014 9:33:18 AM 14966 97290 21137

2/19/2014 9:33:19 AM 13401 97290 21137

2/19/2014 9:33:20 AM 14690 97290 21137

2/19/2014 9:33:21 AM 13062 97290 21137

2/19/2014 9:33:22 AM 15025 97290 21137

2/19/2014 9:33:23 AM 15186 97290 21137

2/19/2014 9:33:24 AM 14026 97290 21137

2/19/2014 9:33:25 AM 14936 97290 21137

2/19/2014 9:33:26 AM 15644 97290 21137

2/19/2014 9:33:27 AM 15581 97290 21137

2/19/2014 9:33:28 AM 14965 97290 21137

2/19/2014 9:33:29 AM 15111 97290 21137

2/19/2014 9:33:30 AM 15747 97290 21137

2/19/2014 9:33:31 AM 15187 97290 21137

2/19/2014 9:33:32 AM 15586 97290 21137

2/19/2014 9:33:33 AM 15026 97290 21137

2/19/2014 9:33:34 AM 16176 97290 21137

2/19/2014 9:33:35 AM 15924 97290 21137

2/19/2014 9:33:36 AM 14301 97290 21137

2/19/2014 9:33:37 AM 14675 97290 21137

2/19/2014 9:33:38 AM 14228 97290 21137

2/19/2014 9:33:39 AM 15407 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:33:40 AM 13751 97290 21137

2/19/2014 9:33:41 AM 16938 97290 21137

2/19/2014 9:33:42 AM 15634 97290 21137

2/19/2014 9:33:43 AM 16538 97290 21137

2/19/2014 9:33:44 AM 16134 97290 21137

2/19/2014 9:33:45 AM 15223 97290 21137

2/19/2014 9:33:46 AM 15836 97290 21137

2/19/2014 9:33:47 AM 15629 97290 21137

2/19/2014 9:33:48 AM 15007 97290 21137

2/19/2014 9:33:49 AM 14701 97290 21137

2/19/2014 9:33:50 AM 14385 97290 21137

2/19/2014 9:34:28 AM 14652 97290 21137

2/19/2014 9:34:29 AM 15483 97290 21137

2/19/2014 9:34:30 AM 15000 97290 21137

2/19/2014 9:34:31 AM 17580 97290 21137

2/19/2014 9:34:32 AM 13845 97290 21137

2/19/2014 9:34:33 AM 15041 97290 21137

2/19/2014 9:34:34 AM 14800 97290 21137

2/19/2014 9:34:35 AM 14530 97290 21137

2/19/2014 9:34:36 AM 15683 97290 21137

2/19/2014 9:34:36 AM 14012 97290 21137

2/19/2014 9:34:38 AM 14780 97290 21137

2/19/2014 9:34:39 AM 14345 97290 21137

2/19/2014 9:34:40 AM 14206 97290 21137

2/19/2014 9:34:41 AM 13571 97290 21137

2/19/2014 9:34:42 AM 14133 97290 21137

2/19/2014 9:34:43 AM 15143 97290 21137

2/19/2014 9:34:44 AM 15575 97290 21137

2/19/2014 9:34:45 AM 14694 97290 21137

2/19/2014 9:34:46 AM 15133 97290 21137

2/19/2014 9:34:47 AM 13893 97290 21137

2/19/2014 9:34:48 AM 14183 97290 21137

2/19/2014 9:34:49 AM 14435 97290 21137

2/19/2014 9:34:50 AM 14799 97290 21137

2/19/2014 9:34:51 AM 15249 97290 21137

2/19/2014 9:34:52 AM 16262 97290 21137

2/19/2014 9:34:53 AM 15555 97290 21137

2/19/2014 9:34:54 AM 15438 97290 21137

2/19/2014 9:34:55 AM 14869 97290 21137

2/19/2014 9:34:56 AM 15927 97290 21137

2/19/2014 9:34:57 AM 14272 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:34:58 AM 14398 97290 21137

2/19/2014 9:34:59 AM 15029 97290 21137

2/19/2014 9:35:00 AM 17317 97290 21137

2/19/2014 9:35:01 AM 15159 97290 21137

2/19/2014 9:35:02 AM 12579 97290 21137

2/19/2014 9:35:03 AM 13495 97290 21137

2/19/2014 9:35:04 AM 13513 97290 21137

2/19/2014 9:35:05 AM 14178 97290 21137

2/19/2014 9:35:06 AM 12784 97290 21137

2/19/2014 9:35:07 AM 14236 97290 21137

2/19/2014 9:35:08 AM 13819 97290 21137

2/19/2014 9:35:09 AM 15244 97290 21137

2/19/2014 9:35:10 AM 15541 97290 21137

2/19/2014 9:35:11 AM 16275 97290 21137

2/19/2014 9:35:12 AM 14988 97290 21137

2/19/2014 9:35:13 AM 15807 97290 21137

2/19/2014 9:35:14 AM 14302 97290 21137

2/19/2014 9:35:15 AM 14195 97290 21137

2/19/2014 9:35:16 AM 13088 97290 21137

2/19/2014 9:35:17 AM 13562 97290 21137

2/19/2014 9:35:18 AM 14040 97290 21137

2/19/2014 9:35:19 AM 15120 97290 21137

2/19/2014 9:35:20 AM 15150 97290 21137

2/19/2014 9:35:21 AM 15067 97290 21137

2/19/2014 9:35:22 AM 14087 97290 21137

2/19/2014 9:35:23 AM 15341 97290 21137

2/19/2014 9:35:24 AM 13975 97290 21137

2/19/2014 9:35:25 AM 14384 97290 21137

2/19/2014 9:35:26 AM 15703 97290 21137

2/19/2014 9:35:26 AM 14366 97290 21137

2/19/2014 9:35:28 AM 15207 97290 21137

2/19/2014 9:35:29 AM 16222 97290 21137

2/19/2014 9:35:30 AM 15905 97290 21137

2/19/2014 9:35:31 AM 13696 97290 21137

2/19/2014 9:35:32 AM 14404 97290 21137

2/19/2014 9:35:33 AM 15481 97290 21137

2/19/2014 9:35:34 AM 14790 97290 21137

2/19/2014 9:35:35 AM 14047 97290 21137

2/19/2014 9:35:36 AM 12962 97290 21137

2/19/2014 9:35:37 AM 13800 97290 21137

2/19/2014 9:35:38 AM 14010 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:35:39 AM 14572 97290 21137

2/19/2014 9:35:40 AM 15973 97290 21137

2/19/2014 9:35:41 AM 15423 97290 21137

2/19/2014 9:35:42 AM 14415 97290 21137

2/19/2014 9:35:43 AM 14463 97290 21137

2/19/2014 9:35:44 AM 14326 97290 21137

2/19/2014 9:35:45 AM 14021 97290 21137

2/19/2014 9:35:46 AM 13975 97290 21137

2/19/2014 9:35:47 AM 14954 97290 21137

2/19/2014 9:35:48 AM 14808 97290 21137

2/19/2014 9:35:49 AM 13722 97290 21137

2/19/2014 9:35:50 AM 13810 97290 21137

2/19/2014 9:35:51 AM 15242 97290 21137

2/19/2014 9:35:52 AM 16620 97290 21137

2/19/2014 9:35:53 AM 16275 97290 21137

2/19/2014 9:35:54 AM 15648 97290 21137

2/19/2014 9:35:55 AM 14652 97290 21137

2/19/2014 9:35:56 AM 15153 97290 21137

2/19/2014 9:35:57 AM 15038 97290 21137

2/19/2014 9:35:58 AM 15339 97290 21137

2/19/2014 9:35:58 AM 13585 97290 21137

2/19/2014 9:36:00 AM 14196 97290 21137

2/19/2014 9:36:01 AM 13929 97290 21137

2/19/2014 9:36:02 AM 14732 97290 21137

2/19/2014 9:36:03 AM 15803 97290 21137

2/19/2014 9:36:04 AM 14120 97290 21137

2/19/2014 9:36:05 AM 13730 97290 21137

2/19/2014 9:36:06 AM 13392 97290 21137

2/19/2014 9:36:07 AM 14958 97290 21137

2/19/2014 9:36:08 AM 15799 97290 21137

2/19/2014 9:36:09 AM 13819 97290 21137

2/19/2014 9:36:10 AM 13835 97290 21137

2/19/2014 9:36:11 AM 14198 97290 21137

2/19/2014 9:36:12 AM 14799 97290 21137

2/19/2014 9:36:13 AM 13360 97290 21137

2/19/2014 9:36:14 AM 13780 97290 21137

2/19/2014 9:36:15 AM 13495 97290 21137

2/19/2014 9:36:16 AM 15163 97290 21137

2/19/2014 9:36:17 AM 16061 97290 21137

2/19/2014 9:36:18 AM 16075 97290 21137

2/19/2014 9:36:19 AM 14908 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:36:20 AM 13687 97290 21137

2/19/2014 9:36:21 AM 14401 97290 21137

2/19/2014 9:36:22 AM 14460 97290 21137

2/19/2014 9:36:23 AM 15105 97290 21137

2/19/2014 9:36:24 AM 15206 97290 21137

2/19/2014 9:36:25 AM 15621 97290 21137

2/19/2014 9:36:26 AM 14195 97290 21137

2/19/2014 9:36:27 AM 14678 97290 21137

2/19/2014 9:36:28 AM 14919 97290 21137

2/19/2014 9:36:29 AM 14440 97290 21137

2/19/2014 9:36:30 AM 15520 97290 21137

2/19/2014 9:36:31 AM 13600 97290 21137

2/19/2014 9:36:32 AM 14560 97290 21137

2/19/2014 9:36:33 AM 15340 97290 21137

2/19/2014 9:36:34 AM 16795 97290 21137

2/19/2014 9:36:35 AM 16408 97290 21137

2/19/2014 9:36:36 AM 16882 97290 21137

2/19/2014 9:36:37 AM 15740 97290 21137

2/19/2014 9:36:38 AM 15725 97290 21137

2/19/2014 9:36:39 AM 14071 97290 21137

2/19/2014 9:36:40 AM 14167 97290 21137

2/19/2014 9:36:41 AM 12152 97290 21137

2/19/2014 9:36:42 AM 12878 97290 21137

2/19/2014 9:36:43 AM 14889 97290 21137

2/19/2014 9:36:44 AM 14042 97290 21137

2/19/2014 9:36:45 AM 15630 97290 21137

2/19/2014 9:36:46 AM 16387 97290 21137

2/19/2014 9:36:46 AM 16247 97290 21137

2/19/2014 9:36:48 AM 14741 97290 21137

2/19/2014 9:36:49 AM 13645 97290 21137

2/19/2014 9:36:50 AM 14721 97290 21137

2/19/2014 9:36:51 AM 14120 97290 21137

2/19/2014 9:36:52 AM 14270 97290 21137

2/19/2014 9:36:53 AM 12987 97290 21137

2/19/2014 9:36:54 AM 15607 97290 21137

2/19/2014 9:36:55 AM 14371 97290 21137

2/19/2014 9:36:56 AM 15502 97290 21137

2/19/2014 9:36:57 AM 15845 97290 21137

2/19/2014 9:36:58 AM 14371 97290 21137

2/19/2014 9:37:00 AM 13828 97290 21137

2/19/2014 9:37:01 AM 14227 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:37:02 AM 14506 97290 21137

2/19/2014 9:37:03 AM 13226 97290 21137

2/19/2014 9:37:04 AM 15126 97290 21137

2/19/2014 9:37:05 AM 14881 97290 21137

2/19/2014 9:37:06 AM 14460 97290 21137

2/19/2014 9:37:07 AM 13995 97290 21137

2/19/2014 9:37:08 AM 15768 97290 21137

2/19/2014 9:37:09 AM 14502 97290 21137

2/19/2014 9:37:10 AM 14785 97290 21137

2/19/2014 9:37:11 AM 16506 97290 21137

2/19/2014 9:37:12 AM 14986 97290 21137

2/19/2014 9:37:13 AM 15956 97290 21137

2/19/2014 9:37:14 AM 13799 97290 21137

2/19/2014 9:37:15 AM 14940 97290 21137

2/19/2014 9:37:16 AM 14985 97290 21137

2/19/2014 9:37:17 AM 14996 97290 21137

2/19/2014 9:37:18 AM 13589 97290 21137

2/19/2014 9:37:19 AM 14677 97290 21137

2/19/2014 9:37:20 AM 13629 97290 21137

2/19/2014 9:37:21 AM 12827 97290 21137

2/19/2014 9:37:22 AM 14246 97290 21137

2/19/2014 9:37:22 AM 13611 97290 21137

2/19/2014 9:37:24 AM 13693 97290 21137

2/19/2014 9:37:24 AM 13533 97290 21137

2/19/2014 9:37:26 AM 13973 97290 21137

2/19/2014 9:37:27 AM 12913 97290 21137

2/19/2014 9:37:28 AM 15408 97290 21137

2/19/2014 9:37:28 AM 14862 97290 21137

2/19/2014 9:37:30 AM 15505 97290 21137

2/19/2014 9:37:31 AM 13656 97290 21137

2/19/2014 9:37:32 AM 14274 97290 21137

2/19/2014 9:37:33 AM 14578 97290 21137

2/19/2014 9:37:34 AM 16094 97290 21137

2/19/2014 9:37:35 AM 14103 97290 21137

2/19/2014 9:37:36 AM 15885 97290 21137

2/19/2014 9:37:37 AM 14471 97290 21137

2/19/2014 9:37:38 AM 15678 97290 21137

2/19/2014 9:37:39 AM 14509 97290 21137

2/19/2014 9:37:40 AM 13917 97290 21137

2/19/2014 9:37:41 AM 14699 97290 21137

2/19/2014 9:37:42 AM 13665 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:37:43 AM 16016 97290 21137

2/19/2014 9:37:44 AM 13784 97290 21137

2/19/2014 9:37:45 AM 16046 97290 21137

2/19/2014 9:37:46 AM 16131 97290 21137

2/19/2014 9:37:47 AM 16452 97290 21137

2/19/2014 9:37:48 AM 15783 97290 21137

2/19/2014 9:37:49 AM 16935 97290 21137

2/19/2014 9:37:50 AM 15153 97290 21137

2/19/2014 9:37:51 AM 15878 97290 21137

2/19/2014 9:37:52 AM 15909 97290 21137

2/19/2014 9:37:53 AM 14147 97290 21137

2/19/2014 9:37:54 AM 15506 97290 21137

2/19/2014 9:37:55 AM 14646 97290 21137

2/19/2014 9:37:56 AM 13051 97290 21137

2/19/2014 9:37:57 AM 13942 97290 21137

2/19/2014 9:37:58 AM 15635 97290 21137

2/19/2014 9:37:59 AM 16899 97290 21137

2/19/2014 9:38:00 AM 15924 97290 21137

2/19/2014 9:38:01 AM 15921 97290 21137

2/19/2014 9:38:02 AM 15770 97290 21137

2/19/2014 9:38:03 AM 14052 97290 21137

2/19/2014 9:38:04 AM 16143 97290 21137

2/19/2014 9:38:05 AM 15315 97290 21137

2/19/2014 9:38:06 AM 15828 97290 21137

2/19/2014 9:38:07 AM 13947 97290 21137

2/19/2014 9:38:08 AM 15217 97290 21137

2/19/2014 9:38:09 AM 15294 97290 21137

2/19/2014 9:38:10 AM 13993 97290 21137

2/19/2014 9:38:11 AM 14718 97290 21137

2/19/2014 9:38:12 AM 15649 97290 21137

2/19/2014 9:38:13 AM 14592 97290 21137

2/19/2014 9:38:14 AM 14898 97290 21137

2/19/2014 9:38:15 AM 15604 97290 21137

2/19/2014 9:38:16 AM 16531 97290 21137

2/19/2014 9:38:17 AM 14842 97290 21137

2/19/2014 9:38:18 AM 15560 97290 21137

2/19/2014 9:38:19 AM 16670 97290 21137

2/19/2014 9:38:20 AM 15027 97290 21137

2/19/2014 9:38:21 AM 15307 97290 21137

2/19/2014 9:38:22 AM 14476 97290 21137

2/19/2014 9:38:23 AM 14509 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:38:24 AM 15747 97290 21137

2/19/2014 9:38:25 AM 14947 97290 21137

2/19/2014 9:38:26 AM 14686 97290 21137

2/19/2014 9:38:27 AM 13541 97290 21137

2/19/2014 9:38:28 AM 14635 97290 21137

2/19/2014 9:38:29 AM 14579 97290 21137

2/19/2014 9:38:30 AM 13814 97290 21137

2/19/2014 9:38:31 AM 13983 97290 21137

2/19/2014 9:38:32 AM 15375 97290 21137

2/19/2014 9:38:33 AM 14193 97290 21137

2/19/2014 9:38:34 AM 15248 97290 21137

2/19/2014 9:38:35 AM 15062 97290 21137

2/19/2014 9:38:36 AM 15675 97290 21137

2/19/2014 9:38:37 AM 15757 97290 21137

2/19/2014 9:38:38 AM 14134 97290 21137

2/19/2014 9:38:39 AM 15653 97290 21137

2/19/2014 9:38:40 AM 14323 97290 21137

2/19/2014 9:38:41 AM 15611 97290 21137

2/19/2014 9:38:42 AM 15242 97290 21137

2/19/2014 9:38:43 AM 13350 97290 21137

2/19/2014 9:38:44 AM 14167 97290 21137

2/19/2014 9:38:45 AM 14222 97290 21137

2/19/2014 9:38:46 AM 15645 97290 21137

2/19/2014 9:38:47 AM 15431 97290 21137

2/19/2014 9:38:48 AM 17208 97290 21137

2/19/2014 9:38:49 AM 16212 97290 21137

2/19/2014 9:38:50 AM 16353 97290 21137

2/19/2014 9:38:51 AM 17438 97290 21137

2/19/2014 9:38:52 AM 16539 97290 21137

2/19/2014 9:38:53 AM 19075 97290 21137

2/19/2014 9:38:54 AM 17338 97290 21137

2/19/2014 9:38:55 AM 14414 97290 21137

2/19/2014 9:38:56 AM 15033 97290 21137

2/19/2014 9:38:57 AM 15998 97290 21137

2/19/2014 9:38:58 AM 16389 97290 21137

2/19/2014 9:38:59 AM 15617 97290 21137

2/19/2014 9:39:00 AM 15634 97290 21137

2/19/2014 9:39:01 AM 13568 97290 21137

2/19/2014 9:39:02 AM 13142 97290 21137

2/19/2014 9:39:03 AM 13755 97290 21137

2/19/2014 9:39:04 AM 13788 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:39:05 AM 15417 97290 21137

2/19/2014 9:39:06 AM 13304 97290 21137

2/19/2014 9:39:07 AM 15836 97290 21137

2/19/2014 9:39:08 AM 17189 97290 21137

2/19/2014 9:39:09 AM 19747 97290 21137

2/19/2014 9:39:10 AM 16816 97290 21137

2/19/2014 9:39:11 AM 16624 97290 21137

2/19/2014 9:39:12 AM 15136 97290 21137

2/19/2014 9:39:13 AM 14648 97290 21137

2/19/2014 9:39:14 AM 18421 97290 21137

2/19/2014 9:39:15 AM 17925 97290 21137

2/19/2014 9:39:16 AM 16751 97290 21137

2/19/2014 9:39:17 AM 17688 97290 21137

2/19/2014 9:39:18 AM 16392 97290 21137

2/19/2014 9:39:19 AM 15168 97290 21137

2/19/2014 9:39:20 AM 15642 97290 21137

2/19/2014 9:39:21 AM 15670 97290 21137

2/19/2014 9:39:22 AM 14717 97290 21137

2/19/2014 9:39:23 AM 15409 97290 21137

2/19/2014 9:39:24 AM 16752 97290 21137

2/19/2014 9:39:25 AM 16158 97290 21137

2/19/2014 9:39:26 AM 15349 97290 21137

2/19/2014 9:39:27 AM 15357 97290 21137

2/19/2014 9:39:28 AM 14789 97290 21137

2/19/2014 9:39:29 AM 14707 97290 21137

2/19/2014 9:39:30 AM 13396 97290 21137

2/19/2014 9:39:31 AM 13669 97290 21137

2/19/2014 9:39:32 AM 15837 97290 21137

2/19/2014 9:39:32 AM 15449 97290 21137

2/19/2014 9:39:34 AM 14962 97290 21137

2/19/2014 9:39:35 AM 16070 97290 21137

2/19/2014 9:39:36 AM 16617 97290 21137

2/19/2014 9:39:37 AM 17564 97290 21137

2/19/2014 9:39:38 AM 16691 97290 21137

2/19/2014 9:39:38 AM 16562 97290 21137

2/19/2014 9:39:40 AM 15090 97290 21137

2/19/2014 9:39:41 AM 14782 97290 21137

2/19/2014 9:39:42 AM 17225 97290 21137

2/19/2014 9:39:43 AM 17716 97290 21137

2/19/2014 9:39:44 AM 16549 97290 21137

2/19/2014 9:39:45 AM 18507 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:39:46 AM 18427 97290 21137

2/19/2014 9:39:47 AM 17296 97290 21137

2/19/2014 9:39:48 AM 17464 97290 21137

2/19/2014 9:39:49 AM 18256 97290 21137

2/19/2014 9:39:50 AM 17794 97290 21137

2/19/2014 9:39:51 AM 15878 97290 21137

2/19/2014 9:39:52 AM 14409 97290 21137

2/19/2014 9:39:53 AM 13082 97290 21137

2/19/2014 9:39:54 AM 14370 97290 21137

2/19/2014 9:39:55 AM 14662 97290 21137

2/19/2014 9:39:56 AM 15275 97290 21137

2/19/2014 9:39:57 AM 14919 97290 21137

2/19/2014 9:39:58 AM 15369 97290 21137

2/19/2014 9:39:59 AM 13172 97290 21137

2/19/2014 9:40:00 AM 14393 97290 21137

2/19/2014 9:40:01 AM 15838 97290 21137

2/19/2014 9:40:03 AM 16612 97290 21137

2/19/2014 9:40:04 AM 16993 97290 21137

2/19/2014 9:40:05 AM 16248 97290 21137

2/19/2014 9:40:06 AM 15972 97290 21137

2/19/2014 9:40:07 AM 16083 97290 21137

2/19/2014 9:40:08 AM 16500 97290 21137

2/19/2014 9:40:09 AM 16935 97290 21137

2/19/2014 9:40:10 AM 17043 97290 21137

2/19/2014 9:40:11 AM 16681 97290 21137

2/19/2014 9:40:12 AM 17490 97290 21137

2/19/2014 9:40:13 AM 19762 97290 21137

2/19/2014 9:40:14 AM 16640 97290 21137

2/19/2014 9:40:15 AM 17030 97290 21137

2/19/2014 9:40:16 AM 15207 97290 21137

2/19/2014 9:40:16 AM 14752 97290 21137

2/19/2014 9:40:18 AM 15568 97290 21137

2/19/2014 9:40:19 AM 16072 97290 21137

2/19/2014 9:40:20 AM 15478 97290 21137

2/19/2014 9:40:21 AM 14939 97290 21137

2/19/2014 9:40:22 AM 14685 97290 21137

2/19/2014 9:40:23 AM 15971 97290 21137

2/19/2014 9:40:24 AM 15092 97290 21137

2/19/2014 9:40:24 AM 13883 97290 21137

2/19/2014 9:40:26 AM 14000 97290 21137

2/19/2014 9:40:27 AM 14630 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:40:28 AM 15207 97290 21137

2/19/2014 9:40:29 AM 16642 97290 21137

2/19/2014 9:40:30 AM 18830 97290 21137

2/19/2014 9:40:31 AM 18237 97290 21137

2/19/2014 9:40:32 AM 18119 97290 21137

2/19/2014 9:40:33 AM 17070 97290 21137

2/19/2014 9:40:34 AM 15967 97290 21137

2/19/2014 9:40:35 AM 17611 97290 21137

2/19/2014 9:40:36 AM 18052 97290 21137

2/19/2014 9:40:37 AM 17203 97290 21137

2/19/2014 9:40:38 AM 16271 97290 21137

2/19/2014 9:40:39 AM 16667 97290 21137

2/19/2014 9:40:40 AM 15716 97290 21137

2/19/2014 9:40:41 AM 17219 97290 21137

2/19/2014 9:40:42 AM 16155 97290 21137

2/19/2014 9:40:43 AM 17748 97290 21137

2/19/2014 9:40:44 AM 18726 97290 21137

2/19/2014 9:40:44 AM 17787 97290 21137

2/19/2014 9:40:46 AM 17401 97290 21137

2/19/2014 9:40:47 AM 15480 97290 21137

2/19/2014 9:40:48 AM 14610 97290 21137

2/19/2014 9:40:49 AM 14902 97290 21137

2/19/2014 9:40:50 AM 14825 97290 21137

2/19/2014 9:40:51 AM 13786 97290 21137

2/19/2014 9:40:52 AM 14636 97290 21137

2/19/2014 9:40:53 AM 14639 97290 21137

2/19/2014 9:40:54 AM 15420 97290 21137

2/19/2014 9:40:55 AM 14325 97290 21137

2/19/2014 9:40:56 AM 15581 97290 21137

2/19/2014 9:40:57 AM 15895 97290 21137

2/19/2014 9:40:58 AM 15763 97290 21137

2/19/2014 9:40:59 AM 17591 97290 21137

2/19/2014 9:41:00 AM 19067 97290 21137

2/19/2014 9:41:01 AM 17276 97290 21137

2/19/2014 9:41:02 AM 17129 97290 21137

2/19/2014 9:41:03 AM 15832 97290 21137

2/19/2014 9:41:04 AM 16018 97290 21137

2/19/2014 9:41:05 AM 16424 97290 21137

2/19/2014 9:41:06 AM 15326 97290 21137

2/19/2014 9:41:07 AM 17541 97290 21137

2/19/2014 9:41:08 AM 17495 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:41:09 AM 18107 97290 21137

2/19/2014 9:41:10 AM 19018 97290 21137

2/19/2014 9:41:11 AM 17114 97290 21137

2/19/2014 9:41:12 AM 14568 97290 21137

2/19/2014 9:41:13 AM 14862 97290 21137

2/19/2014 9:41:14 AM 15355 97290 21137

2/19/2014 9:41:15 AM 14339 97290 21137

2/19/2014 9:41:16 AM 14864 97290 21137

2/19/2014 9:41:17 AM 15326 97290 21137

2/19/2014 9:41:18 AM 16041 97290 21137

2/19/2014 9:41:19 AM 16070 97290 21137

2/19/2014 9:41:20 AM 15507 97290 21137

2/19/2014 9:41:21 AM 14377 97290 21137

2/19/2014 9:41:22 AM 15174 97290 21137

2/19/2014 9:41:23 AM 16483 97290 21137

2/19/2014 9:41:24 AM 15821 97290 21137

2/19/2014 9:41:25 AM 16885 97290 21137

2/19/2014 9:41:26 AM 16221 97290 21137

2/19/2014 9:41:26 AM 15035 97290 21137

2/19/2014 9:41:28 AM 16628 97290 21137

2/19/2014 9:41:29 AM 15287 97290 21137

2/19/2014 9:41:30 AM 15971 97290 21137

2/19/2014 9:41:31 AM 16713 97290 21137

2/19/2014 9:41:32 AM 15548 97290 21137

2/19/2014 9:41:33 AM 17207 97290 21137

2/19/2014 9:41:34 AM 18701 97290 21137

2/19/2014 9:41:35 AM 18115 97290 21137

2/19/2014 9:41:36 AM 17819 97290 21137

2/19/2014 9:41:37 AM 17969 97290 21137

2/19/2014 9:41:38 AM 16271 97290 21137

2/19/2014 9:41:39 AM 15227 97290 21137

2/19/2014 9:41:40 AM 15086 97290 21137

2/19/2014 9:41:41 AM 13611 97290 21137

2/19/2014 9:41:42 AM 15043 97290 21137

2/19/2014 9:41:43 AM 14050 97290 21137

2/19/2014 9:41:44 AM 15332 97290 21137

2/19/2014 9:41:45 AM 16253 97290 21137

2/19/2014 9:41:46 AM 16333 97290 21137

2/19/2014 9:41:47 AM 15243 97290 21137

2/19/2014 9:41:48 AM 15720 97290 21137

2/19/2014 9:41:49 AM 15510 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:41:50 AM 17287 97290 21137

2/19/2014 9:41:51 AM 13952 97290 21137

2/19/2014 9:41:52 AM 15398 97290 21137

2/19/2014 9:41:53 AM 15879 97290 21137

2/19/2014 9:41:54 AM 16480 97290 21137

2/19/2014 9:41:55 AM 17770 97290 21137

2/19/2014 9:41:56 AM 18752 97290 21137

2/19/2014 9:41:57 AM 16748 97290 21137

2/19/2014 9:41:58 AM 16397 97290 21137

2/19/2014 9:41:59 AM 16999 97290 21137

2/19/2014 9:42:00 AM 16849 97290 21137

2/19/2014 9:42:01 AM 16602 97290 21137

2/19/2014 9:42:02 AM 17650 97290 21137

2/19/2014 9:42:03 AM 17822 97290 21137

2/19/2014 9:42:04 AM 16125 97290 21137

2/19/2014 9:42:05 AM 16781 97290 21137

2/19/2014 9:42:06 AM 18625 97290 21137

2/19/2014 9:42:07 AM 17706 97290 21137

2/19/2014 9:42:08 AM 16546 97290 21137

2/19/2014 9:42:08 AM 16406 97290 21137

2/19/2014 9:42:10 AM 16791 97290 21137

2/19/2014 9:42:11 AM 16258 97290 21137

2/19/2014 9:42:12 AM 15374 97290 21137

2/19/2014 9:42:13 AM 16683 97290 21137

2/19/2014 9:42:14 AM 16770 97290 21137

2/19/2014 9:42:15 AM 15742 97290 21137

2/19/2014 9:42:16 AM 15695 97290 21137

2/19/2014 9:42:17 AM 15174 97290 21137

2/19/2014 9:42:18 AM 14893 97290 21137

2/19/2014 9:42:19 AM 15513 97290 21137

2/19/2014 9:42:20 AM 16838 97290 21137

2/19/2014 9:42:21 AM 16839 97290 21137

2/19/2014 9:42:22 AM 16810 97290 21137

2/19/2014 9:42:23 AM 15782 97290 21137

2/19/2014 9:42:24 AM 17085 97290 21137

2/19/2014 9:42:25 AM 17171 97290 21137

2/19/2014 9:42:26 AM 17043 97290 21137

2/19/2014 9:42:27 AM 16320 97290 21137

2/19/2014 9:42:28 AM 17250 97290 21137

2/19/2014 9:42:29 AM 16462 97290 21137

2/19/2014 9:42:30 AM 17915 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:42:31 AM 19029 97290 21137

2/19/2014 9:42:32 AM 18287 97290 21137

2/19/2014 9:42:33 AM 18911 97290 21137

2/19/2014 9:42:34 AM 18168 97290 21137

2/19/2014 9:42:35 AM 16602 97290 21137

2/19/2014 9:42:36 AM 16000 97290 21137

2/19/2014 9:42:37 AM 14590 97290 21137

2/19/2014 9:42:38 AM 15497 97290 21137

2/19/2014 9:42:39 AM 14494 97290 21137

2/19/2014 9:42:40 AM 15743 97290 21137

2/19/2014 9:42:41 AM 14826 97290 21137

2/19/2014 9:42:42 AM 14296 97290 21137

2/19/2014 9:42:43 AM 14884 97290 21137

2/19/2014 9:42:44 AM 14971 97290 21137

2/19/2014 9:42:45 AM 14962 97290 21137

2/19/2014 9:42:46 AM 14480 97290 21137

2/19/2014 9:42:47 AM 15680 97290 21137

2/19/2014 9:42:48 AM 15560 97290 21137

2/19/2014 9:42:49 AM 14390 97290 21137

2/19/2014 9:42:50 AM 16167 97290 21137

2/19/2014 9:42:50 AM 15622 97290 21137

2/19/2014 9:42:52 AM 16115 97290 21137

2/19/2014 9:42:53 AM 17378 97290 21137

2/19/2014 9:42:54 AM 17004 97290 21137

2/19/2014 9:42:55 AM 15621 97290 21137

2/19/2014 9:42:56 AM 18005 97290 21137

2/19/2014 9:42:57 AM 18301 97290 21137

2/19/2014 9:42:58 AM 17925 97290 21137

2/19/2014 9:42:59 AM 17711 97290 21137

2/19/2014 9:43:00 AM 16848 97290 21137

2/19/2014 9:43:01 AM 17142 97290 21137

2/19/2014 9:43:02 AM 16795 97290 21137

2/19/2014 9:43:03 AM 15869 97290 21137

2/19/2014 9:43:04 AM 15727 97290 21137

2/19/2014 9:43:05 AM 14881 97290 21137

2/19/2014 9:43:06 AM 15330 97290 21137

2/19/2014 9:43:07 AM 15412 97290 21137

2/19/2014 9:43:08 AM 13693 97290 21137

2/19/2014 9:43:09 AM 14763 97290 21137

2/19/2014 9:43:10 AM 14910 97290 21137

2/19/2014 9:43:11 AM 14977 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:43:12 AM 14514 97290 21137

2/19/2014 9:43:13 AM 15538 97290 21137

2/19/2014 9:43:14 AM 15674 97290 21137

2/19/2014 9:43:15 AM 15018 97290 21137

2/19/2014 9:43:16 AM 16981 97290 21137

2/19/2014 9:43:16 AM 15364 97290 21137

2/19/2014 9:43:18 AM 16065 97290 21137

2/19/2014 9:43:18 AM 14666 97290 21137

2/19/2014 9:43:20 AM 16296 97290 21137

2/19/2014 9:43:21 AM 15864 97290 21137

2/19/2014 9:43:22 AM 17436 97290 21137

2/19/2014 9:43:23 AM 17919 97290 21137

2/19/2014 9:43:24 AM 18519 97290 21137

2/19/2014 9:43:25 AM 17320 97290 21137

2/19/2014 9:43:26 AM 16360 97290 21137

2/19/2014 9:43:27 AM 16580 97290 21137

2/19/2014 9:43:28 AM 16532 97290 21137

2/19/2014 9:43:29 AM 17693 97290 21137

2/19/2014 9:43:30 AM 16033 97290 21137

2/19/2014 9:43:31 AM 16338 97290 21137

2/19/2014 9:43:32 AM 16414 97290 21137

2/19/2014 9:43:33 AM 15803 97290 21137

2/19/2014 9:43:34 AM 15231 97290 21137

2/19/2014 9:43:35 AM 15057 97290 21137

2/19/2014 9:43:36 AM 15944 97290 21137

2/19/2014 9:43:37 AM 15236 97290 21137

2/19/2014 9:43:38 AM 14729 97290 21137

2/19/2014 9:43:38 AM 14452 97290 21137

2/19/2014 9:43:40 AM 16488 97290 21137

2/19/2014 9:43:40 AM 16153 97290 21137

2/19/2014 9:43:42 AM 15882 97290 21137

2/19/2014 9:43:43 AM 16750 97290 21137

2/19/2014 9:43:44 AM 17477 97290 21137

2/19/2014 9:43:44 AM 16129 97290 21137

2/19/2014 9:43:46 AM 17545 97290 21137

2/19/2014 9:43:46 AM 17382 97290 21137

2/19/2014 9:43:48 AM 16056 97290 21137

2/19/2014 9:43:49 AM 17184 97290 21137

2/19/2014 9:43:50 AM 16056 97290 21137

2/19/2014 9:43:51 AM 16524 97290 21137

2/19/2014 9:43:52 AM 16611 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:43:53 AM 16812 97290 21137

2/19/2014 9:43:54 AM 14853 97290 21137

2/19/2014 9:43:55 AM 14333 97290 21137

2/19/2014 9:43:56 AM 13843 97290 21137

2/19/2014 9:43:57 AM 14801 97290 21137

2/19/2014 9:43:58 AM 14980 97290 21137

2/19/2014 9:43:59 AM 16975 97290 21137

2/19/2014 9:44:00 AM 15193 97290 21137

2/19/2014 9:44:01 AM 14598 97290 21137

2/19/2014 9:44:02 AM 17127 97290 21137

2/19/2014 9:44:02 AM 16549 97290 21137

2/19/2014 9:44:04 AM 15973 97290 21137

2/19/2014 9:44:04 AM 15172 97290 21137

2/19/2014 9:44:06 AM 15903 97290 21137

2/19/2014 9:44:07 AM 16455 97290 21137

2/19/2014 9:44:08 AM 15363 97290 21137

2/19/2014 9:44:09 AM 17221 97290 21137

2/19/2014 9:44:10 AM 13755 97290 21137

2/19/2014 9:44:11 AM 15408 97290 21137

2/19/2014 9:44:12 AM 13362 97290 21137

2/19/2014 9:44:13 AM 14620 97290 21137

2/19/2014 9:44:14 AM 15085 97290 21137

2/19/2014 9:44:15 AM 13731 97290 21137

2/19/2014 9:44:16 AM 15102 97290 21137

2/19/2014 9:44:17 AM 15685 97290 21137

2/19/2014 9:44:18 AM 16101 97290 21137

2/19/2014 9:44:19 AM 15785 97290 21137

2/19/2014 9:44:20 AM 16486 97290 21137

2/19/2014 9:44:21 AM 17141 97290 21137

2/19/2014 9:44:22 AM 17635 97290 21137

2/19/2014 9:44:23 AM 17189 97290 21137

2/19/2014 9:44:24 AM 15787 97290 21137

2/19/2014 9:44:25 AM 13816 97290 21137

2/19/2014 9:44:26 AM 14464 97290 21137

2/19/2014 9:44:27 AM 13906 97290 21137

2/19/2014 9:44:28 AM 15926 97290 21137

2/19/2014 9:44:29 AM 15621 97290 21137

2/19/2014 9:44:30 AM 15875 97290 21137

2/19/2014 9:44:31 AM 16088 97290 21137

2/19/2014 9:44:32 AM 14792 97290 21137

2/19/2014 9:44:33 AM 16748 97290 21137

Page 237 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:44:34 AM 15377 97290 21137

2/19/2014 9:44:35 AM 14344 97290 21137

2/19/2014 9:44:36 AM 14686 97290 21137

2/19/2014 9:44:37 AM 16151 97290 21137

2/19/2014 9:44:38 AM 17298 97290 21137

2/19/2014 9:44:39 AM 17824 97290 21137

2/19/2014 9:44:40 AM 17386 97290 21137

2/19/2014 9:44:41 AM 16106 97290 21137

2/19/2014 9:44:42 AM 14526 97290 21137

2/19/2014 9:44:43 AM 15091 97290 21137

2/19/2014 9:44:44 AM 15112 97290 21137

2/19/2014 9:44:46 AM 16923 97290 21137

2/19/2014 9:44:46 AM 14534 97290 21137

2/19/2014 9:44:48 AM 17070 97290 21137

2/19/2014 9:44:49 AM 16237 97290 21137

2/19/2014 9:44:50 AM 15849 97290 21137

2/19/2014 9:44:51 AM 14762 97290 21137

2/19/2014 9:44:52 AM 17460 97290 21137

2/19/2014 9:44:53 AM 15165 97290 21137

2/19/2014 9:44:54 AM 14951 97290 21137

2/19/2014 9:44:55 AM 15108 97290 21137

2/19/2014 9:44:56 AM 14967 97290 21137

2/19/2014 9:44:57 AM 16731 97290 21137

2/19/2014 9:44:58 AM 16483 97290 21137

2/19/2014 9:44:59 AM 16810 97290 21137

2/19/2014 9:45:00 AM 18662 97290 21137

2/19/2014 9:45:01 AM 17235 97290 21137

2/19/2014 9:45:02 AM 16848 97290 21137

2/19/2014 9:45:03 AM 16482 97290 21137

2/19/2014 9:45:04 AM 15670 97290 21137

2/19/2014 9:45:05 AM 15227 97290 21137

2/19/2014 9:45:06 AM 15956 97290 21137

2/19/2014 9:45:07 AM 18389 97290 21137

2/19/2014 9:45:08 AM 14977 97290 21137

2/19/2014 9:45:09 AM 14844 97290 21137

2/19/2014 9:45:10 AM 14511 97290 21137

2/19/2014 9:45:11 AM 15297 97290 21137

2/19/2014 9:45:12 AM 14714 97290 21137

2/19/2014 9:45:13 AM 15588 97290 21137

2/19/2014 9:45:14 AM 16107 97290 21137

2/19/2014 9:45:15 AM 16213 97290 21137

Page 238 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 9:45:16 AM 15466 97290 21137

2/19/2014 9:45:17 AM 15026 97290 21137

2/19/2014 10:04:53 AM 16084 97290 21137

2/19/2014 10:04:54 AM 16081 97290 21137

2/19/2014 10:04:55 AM 14670 97290 21137

2/19/2014 10:04:56 AM 16652 97290 21137

2/19/2014 10:04:56 AM 14647 97290 21137

2/19/2014 10:04:58 AM 15323 97290 21137

2/19/2014 10:04:58 AM 15140 97290 21137

2/19/2014 10:05:00 AM 14885 97290 21137

2/19/2014 10:05:01 AM 16531 97290 21137

2/19/2014 10:05:02 AM 15742 97290 21137

2/19/2014 10:05:03 AM 17951 97290 21137

2/19/2014 10:05:04 AM 15204 97290 21137

2/19/2014 10:05:05 AM 14391 97290 21137

2/19/2014 10:05:06 AM 14457 97290 21137

2/19/2014 10:05:07 AM 15344 97290 21137

2/19/2014 10:05:08 AM 16376 97290 21137

2/19/2014 10:05:09 AM 16514 97290 21137

2/19/2014 10:05:10 AM 17688 97290 21137

2/19/2014 10:05:11 AM 17562 97290 21137

2/19/2014 10:05:12 AM 16660 97290 21137

2/19/2014 10:05:13 AM 17215 97290 21137

2/19/2014 10:05:14 AM 16873 97290 21137

2/19/2014 10:05:15 AM 14718 97290 21137

2/19/2014 10:05:16 AM 15019 97290 21137

2/19/2014 10:05:17 AM 15604 97290 21137

2/19/2014 10:05:18 AM 15481 97290 21137

2/19/2014 10:05:19 AM 16530 97290 21137

2/19/2014 10:05:20 AM 15052 97290 21137

2/19/2014 10:05:21 AM 17143 97290 21137

2/19/2014 10:05:22 AM 15176 97290 21137

2/19/2014 10:05:23 AM 15104 97290 21137

2/19/2014 10:05:24 AM 14486 97290 21137

2/19/2014 10:05:25 AM 17511 97290 21137

2/19/2014 10:05:26 AM 16994 97290 21137

2/19/2014 10:05:26 AM 16977 97290 21137

2/19/2014 10:05:28 AM 19788 97290 21137

2/19/2014 10:05:29 AM 18327 97290 21137

2/19/2014 10:05:30 AM 18201 97290 21137

2/19/2014 10:05:31 AM 16610 97290 21137

Page 239 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:05:32 AM 15822 97290 21137

2/19/2014 10:05:33 AM 15925 97290 21137

2/19/2014 10:05:34 AM 15681 97290 21137

2/19/2014 10:05:35 AM 15950 97290 21137

2/19/2014 10:05:36 AM 16617 97290 21137

2/19/2014 10:05:37 AM 15584 97290 21137

2/19/2014 10:05:38 AM 14546 97290 21137

2/19/2014 10:05:39 AM 15126 97290 21137

2/19/2014 10:05:40 AM 16681 97290 21137

2/19/2014 10:05:40 AM 16530 97290 21137

2/19/2014 10:05:42 AM 16222 97290 21137

2/19/2014 10:05:43 AM 16475 97290 21137

2/19/2014 10:05:44 AM 14499 97290 21137

2/19/2014 10:05:45 AM 15414 97290 21137

2/19/2014 10:05:46 AM 14623 97290 21137

2/19/2014 10:05:47 AM 14936 97290 21137

2/19/2014 10:05:48 AM 15344 97290 21137

2/19/2014 10:05:49 AM 16226 97290 21137

2/19/2014 10:05:50 AM 15276 97290 21137

2/19/2014 10:05:51 AM 15069 97290 21137

2/19/2014 10:05:52 AM 16337 97290 21137

2/19/2014 10:05:53 AM 15484 97290 21137

2/19/2014 10:05:54 AM 15991 97290 21137

2/19/2014 10:05:55 AM 15397 97290 21137

2/19/2014 10:05:56 AM 17319 97290 21137

2/19/2014 10:05:57 AM 15820 97290 21137

2/19/2014 10:05:58 AM 17425 97290 21137

2/19/2014 10:05:59 AM 17676 97290 21137

2/19/2014 10:06:00 AM 16539 97290 21137

2/19/2014 10:06:01 AM 16014 97290 21137

2/19/2014 10:06:02 AM 15583 97290 21137

2/19/2014 10:06:03 AM 15926 97290 21137

2/19/2014 10:06:04 AM 17061 97290 21137

2/19/2014 10:06:05 AM 13715 97290 21137

2/19/2014 10:06:06 AM 17018 97290 21137

2/19/2014 10:06:07 AM 16194 97290 21137

2/19/2014 10:06:08 AM 13738 97290 21137

2/19/2014 10:06:09 AM 15134 97290 21137

2/19/2014 10:06:10 AM 15033 97290 21137

2/19/2014 10:06:11 AM 15548 97290 21137

2/19/2014 10:06:12 AM 15347 97290 21137

Page 240 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:06:13 AM 15776 97290 21137

2/19/2014 10:06:14 AM 16064 97290 21137

2/19/2014 10:06:15 AM 17666 97290 21137

2/19/2014 10:06:16 AM 15846 97290 21137

2/19/2014 10:06:17 AM 15271 97290 21137

2/19/2014 10:06:18 AM 15967 97290 21137

2/19/2014 10:06:19 AM 16082 97290 21137

2/19/2014 10:06:20 AM 15630 97290 21137

2/19/2014 10:06:21 AM 15907 97290 21137

2/19/2014 10:06:22 AM 14597 97290 21137

2/19/2014 10:06:23 AM 15019 97290 21137

2/19/2014 10:06:24 AM 15484 97290 21137

2/19/2014 10:06:25 AM 16651 97290 21137

2/19/2014 10:06:26 AM 16042 97290 21137

2/19/2014 10:06:27 AM 14900 97290 21137

2/19/2014 10:06:28 AM 14615 97290 21137

2/19/2014 10:06:29 AM 15173 97290 21137

2/19/2014 10:06:30 AM 15823 97290 21137

2/19/2014 10:06:31 AM 16946 97290 21137

2/19/2014 10:06:32 AM 17196 97290 21137

2/19/2014 10:06:33 AM 16389 97290 21137

2/19/2014 10:06:34 AM 16547 97290 21137

2/19/2014 10:06:35 AM 16496 97290 21137

2/19/2014 10:06:36 AM 14984 97290 21137

2/19/2014 10:06:37 AM 14306 97290 21137

2/19/2014 10:06:38 AM 15276 97290 21137

2/19/2014 10:06:39 AM 15849 97290 21137

2/19/2014 10:06:40 AM 15362 97290 21137

2/19/2014 10:06:41 AM 14970 97290 21137

2/19/2014 10:06:42 AM 15682 97290 21137

2/19/2014 10:06:43 AM 14930 97290 21137

2/19/2014 10:06:44 AM 15012 97290 21137

2/19/2014 10:06:45 AM 14703 97290 21137

2/19/2014 10:06:46 AM 16155 97290 21137

2/19/2014 10:06:47 AM 16758 97290 21137

2/19/2014 10:06:48 AM 15859 97290 21137

2/19/2014 10:06:49 AM 15545 97290 21137

2/19/2014 10:06:50 AM 14986 97290 21137

2/19/2014 10:06:51 AM 16406 97290 21137

2/19/2014 10:06:52 AM 15741 97290 21137

2/19/2014 10:06:53 AM 16865 97290 21137

Page 241 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:06:54 AM 16366 97290 21137

2/19/2014 10:06:55 AM 15431 97290 21137

2/19/2014 10:06:56 AM 16698 97290 21137

2/19/2014 10:06:57 AM 14674 97290 21137

2/19/2014 10:06:58 AM 13958 97290 21137

2/19/2014 10:06:59 AM 14439 97290 21137

2/19/2014 10:07:00 AM 15730 97290 21137

2/19/2014 10:07:01 AM 16292 97290 21137

2/19/2014 10:07:02 AM 16283 97290 21137

2/19/2014 10:07:03 AM 15620 97290 21137

2/19/2014 10:07:04 AM 16715 97290 21137

2/19/2014 10:07:05 AM 14168 97290 21137

2/19/2014 10:07:06 AM 16322 97290 21137

2/19/2014 10:07:07 AM 17310 97290 21137

2/19/2014 10:07:08 AM 18157 97290 21137

2/19/2014 10:07:09 AM 16539 97290 21137

2/19/2014 10:07:10 AM 15355 97290 21137

2/19/2014 10:07:11 AM 16048 97290 21137

2/19/2014 10:07:12 AM 15052 97290 21137

2/19/2014 10:07:13 AM 14833 97290 21137

2/19/2014 10:07:14 AM 14898 97290 21137

2/19/2014 10:07:15 AM 17254 97290 21137

2/19/2014 10:07:16 AM 16283 97290 21137

2/19/2014 10:07:17 AM 16491 97290 21137

2/19/2014 10:07:18 AM 13992 97290 21137

2/19/2014 10:07:19 AM 13968 97290 21137

2/19/2014 10:07:20 AM 15972 97290 21137

2/19/2014 10:07:21 AM 14253 97290 21137

2/19/2014 10:07:22 AM 15443 97290 21137

2/19/2014 10:07:23 AM 15470 97290 21137

2/19/2014 10:07:24 AM 15537 97290 21137

2/19/2014 10:07:25 AM 15284 97290 21137

2/19/2014 10:07:26 AM 14531 97290 21137

2/19/2014 10:07:27 AM 16142 97290 21137

2/19/2014 10:07:28 AM 15045 97290 21137

2/19/2014 10:07:29 AM 15791 97290 21137

2/19/2014 10:07:30 AM 16968 97290 21137

2/19/2014 10:07:31 AM 17292 97290 21137

2/19/2014 10:07:32 AM 17253 97290 21137

2/19/2014 10:07:33 AM 16223 97290 21137

2/19/2014 10:07:34 AM 14375 97290 21137

Page 242 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:07:35 AM 18054 97290 21137

2/19/2014 10:07:36 AM 16693 97290 21137

2/19/2014 10:07:37 AM 16533 97290 21137

2/19/2014 10:07:38 AM 14753 97290 21137

2/19/2014 10:07:39 AM 14578 97290 21137

2/19/2014 10:07:40 AM 14594 97290 21137

2/19/2014 10:07:41 AM 14058 97290 21137

2/19/2014 10:07:42 AM 14224 97290 21137

2/19/2014 10:07:43 AM 13816 97290 21137

2/19/2014 10:07:44 AM 14884 97290 21137

2/19/2014 10:07:45 AM 15721 97290 21137

2/19/2014 10:07:46 AM 14040 97290 21137

2/19/2014 10:07:47 AM 14460 97290 21137

2/19/2014 10:07:48 AM 16005 97290 21137

2/19/2014 10:07:49 AM 16091 97290 21137

2/19/2014 10:07:50 AM 14493 97290 21137

2/19/2014 10:07:51 AM 15713 97290 21137

2/19/2014 10:07:52 AM 15748 97290 21137

2/19/2014 10:07:53 AM 15487 97290 21137

2/19/2014 10:07:54 AM 14761 97290 21137

2/19/2014 10:07:55 AM 16650 97290 21137

2/19/2014 10:07:56 AM 16342 97290 21137

2/19/2014 10:07:57 AM 15245 97290 21137

2/19/2014 10:07:58 AM 14521 97290 21137

2/19/2014 10:07:59 AM 15000 97290 21137

2/19/2014 10:08:00 AM 14700 97290 21137

2/19/2014 10:08:01 AM 14925 97290 21137

2/19/2014 10:08:02 AM 16451 97290 21137

2/19/2014 10:08:03 AM 14583 97290 21137

2/19/2014 10:08:04 AM 14655 97290 21137

2/19/2014 10:08:05 AM 14463 97290 21137

2/19/2014 10:08:06 AM 14476 97290 21137

2/19/2014 10:08:07 AM 14059 97290 21137

2/19/2014 10:08:08 AM 12964 97290 21137

2/19/2014 10:08:09 AM 13351 97290 21137

2/19/2014 10:08:10 AM 14317 97290 21137

2/19/2014 10:08:11 AM 15189 97290 21137

2/19/2014 10:08:12 AM 16397 97290 21137

2/19/2014 10:08:13 AM 14239 97290 21137

2/19/2014 10:08:14 AM 15469 97290 21137

2/19/2014 10:08:15 AM 14607 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:08:16 AM 14902 97290 21137

2/19/2014 10:08:17 AM 14795 97290 21137

2/19/2014 10:08:18 AM 15188 97290 21137

2/19/2014 10:08:19 AM 15497 97290 21137

2/19/2014 10:08:20 AM 15154 97290 21137

2/19/2014 10:08:21 AM 16118 97290 21137

2/19/2014 10:08:22 AM 15129 97290 21137

2/19/2014 10:08:23 AM 16952 97290 21137

2/19/2014 10:08:24 AM 14558 97290 21137

2/19/2014 10:08:25 AM 14169 97290 21137

2/19/2014 10:08:26 AM 14252 97290 21137

2/19/2014 10:08:27 AM 15263 97290 21137

2/19/2014 10:08:28 AM 15605 97290 21137

2/19/2014 10:08:29 AM 15361 97290 21137

2/19/2014 10:08:30 AM 14160 97290 21137

2/19/2014 10:08:31 AM 13860 97290 21137

2/19/2014 10:08:32 AM 15045 97290 21137

2/19/2014 10:08:33 AM 14381 97290 21137

2/19/2014 10:08:34 AM 16135 97290 21137

2/19/2014 10:08:35 AM 15584 97290 21137

2/19/2014 10:08:36 AM 14696 97290 21137

2/19/2014 10:08:37 AM 14144 97290 21137

2/19/2014 10:08:38 AM 15866 97290 21137

2/19/2014 10:08:39 AM 15006 97290 21137

2/19/2014 10:08:40 AM 16261 97290 21137

2/19/2014 10:08:41 AM 15795 97290 21137

2/19/2014 10:08:42 AM 14598 97290 21137

2/19/2014 10:08:43 AM 13369 97290 21137

2/19/2014 10:08:44 AM 14592 97290 21137

2/19/2014 10:08:45 AM 14298 97290 21137

2/19/2014 10:08:46 AM 12964 97290 21137

2/19/2014 10:08:47 AM 13801 97290 21137

2/19/2014 10:08:48 AM 14160 97290 21137

2/19/2014 10:08:49 AM 14970 97290 21137

2/19/2014 10:08:50 AM 15412 97290 21137

2/19/2014 10:08:51 AM 14803 97290 21137

2/19/2014 10:08:52 AM 14321 97290 21137

2/19/2014 10:08:53 AM 15100 97290 21137

2/19/2014 10:08:54 AM 14305 97290 21137

2/19/2014 10:08:55 AM 16236 97290 21137

2/19/2014 10:08:56 AM 16539 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:08:57 AM 14814 97290 21137

2/19/2014 10:08:58 AM 15133 97290 21137

2/19/2014 10:08:59 AM 14433 97290 21137

2/19/2014 10:09:00 AM 14528 97290 21137

2/19/2014 10:09:01 AM 14732 97290 21137

2/19/2014 10:09:02 AM 14843 97290 21137

2/19/2014 10:09:03 AM 17120 97290 21137

2/19/2014 10:09:04 AM 15140 97290 21137

2/19/2014 10:09:05 AM 15695 97290 21137

2/19/2014 10:09:06 AM 13313 97290 21137

2/19/2014 10:09:07 AM 14788 97290 21137

2/19/2014 10:09:08 AM 14347 97290 21137

2/19/2014 10:09:09 AM 13546 97290 21137

2/19/2014 10:09:10 AM 14996 97290 21137

2/19/2014 10:09:11 AM 14639 97290 21137

2/19/2014 10:09:12 AM 14790 97290 21137

2/19/2014 10:09:13 AM 15487 97290 21137

2/19/2014 10:09:14 AM 14521 97290 21137

2/19/2014 10:09:15 AM 15540 97290 21137

2/19/2014 10:09:16 AM 15105 97290 21137

2/19/2014 10:09:17 AM 15116 97290 21137

2/19/2014 10:09:18 AM 14969 97290 21137

2/19/2014 10:09:19 AM 16072 97290 21137

2/19/2014 10:09:20 AM 15628 97290 21137

2/19/2014 10:09:21 AM 15997 97290 21137

2/19/2014 10:09:22 AM 14559 97290 21137

2/19/2014 10:09:23 AM 14949 97290 21137

2/19/2014 10:09:24 AM 13367 97290 21137

2/19/2014 10:09:25 AM 14951 97290 21137

2/19/2014 10:09:26 AM 15108 97290 21137

2/19/2014 10:09:27 AM 14067 97290 21137

2/19/2014 10:09:28 AM 13116 97290 21137

2/19/2014 10:09:29 AM 14259 97290 21137

2/19/2014 10:09:30 AM 13914 97290 21137

2/19/2014 10:09:31 AM 14848 97290 21137

2/19/2014 10:09:32 AM 15712 97290 21137

2/19/2014 10:09:33 AM 14698 97290 21137

2/19/2014 10:09:34 AM 14114 97290 21137

2/19/2014 10:09:35 AM 14238 97290 21137

2/19/2014 10:09:36 AM 14959 97290 21137

2/19/2014 10:09:37 AM 13759 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:09:38 AM 15470 97290 21137

2/19/2014 10:09:39 AM 15207 97290 21137

2/19/2014 10:09:40 AM 13492 97290 21137

2/19/2014 10:09:41 AM 14833 97290 21137

2/19/2014 10:09:42 AM 14028 97290 21137

2/19/2014 10:09:43 AM 12987 97290 21137

2/19/2014 10:09:44 AM 14376 97290 21137

2/19/2014 10:09:45 AM 14724 97290 21137

2/19/2014 10:09:46 AM 15021 97290 21137

2/19/2014 10:09:47 AM 17435 97290 21137

2/19/2014 10:09:48 AM 16808 97290 21137

2/19/2014 10:09:49 AM 15332 97290 21137

2/19/2014 10:09:50 AM 13643 97290 21137

2/19/2014 10:09:51 AM 15410 97290 21137

2/19/2014 10:09:52 AM 15762 97290 21137

2/19/2014 10:09:53 AM 14380 97290 21137

2/19/2014 10:09:54 AM 15505 97290 21137

2/19/2014 10:09:55 AM 15876 97290 21137

2/19/2014 10:09:56 AM 16629 97290 21137

2/19/2014 10:09:57 AM 16667 97290 21137

2/19/2014 10:09:58 AM 14066 97290 21137

2/19/2014 10:09:59 AM 14526 97290 21137

2/19/2014 10:10:00 AM 15091 97290 21137

2/19/2014 10:10:01 AM 14392 97290 21137

2/19/2014 10:10:02 AM 15538 97290 21137

2/19/2014 10:10:03 AM 13754 97290 21137

2/19/2014 10:10:04 AM 14478 97290 21137

2/19/2014 10:10:05 AM 13879 97290 21137

2/19/2014 10:10:06 AM 14149 97290 21137

2/19/2014 10:10:07 AM 15747 97290 21137

2/19/2014 10:10:08 AM 14917 97290 21137

2/19/2014 10:10:09 AM 14409 97290 21137

2/19/2014 10:10:10 AM 16352 97290 21137

2/19/2014 10:10:11 AM 14618 97290 21137

2/19/2014 10:10:12 AM 13884 97290 21137

2/19/2014 10:10:13 AM 14061 97290 21137

2/19/2014 10:10:14 AM 14555 97290 21137

2/19/2014 10:10:15 AM 15668 97290 21137

2/19/2014 10:10:16 AM 14297 97290 21137

2/19/2014 10:10:17 AM 13744 97290 21137

2/19/2014 10:10:18 AM 14836 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:10:19 AM 15619 97290 21137

2/19/2014 10:10:20 AM 14944 97290 21137

2/19/2014 10:10:21 AM 15496 97290 21137

2/19/2014 10:10:22 AM 15124 97290 21137

2/19/2014 10:10:23 AM 15211 97290 21137

2/19/2014 10:10:24 AM 14332 97290 21137

2/19/2014 10:10:25 AM 15643 97290 21137

2/19/2014 10:10:26 AM 14231 97290 21137

2/19/2014 10:10:27 AM 14297 97290 21137

2/19/2014 10:10:28 AM 14644 97290 21137

2/19/2014 10:10:29 AM 14851 97290 21137

2/19/2014 10:10:30 AM 14902 97290 21137

2/19/2014 10:10:31 AM 14375 97290 21137

2/19/2014 10:10:32 AM 14694 97290 21137

2/19/2014 10:10:33 AM 14503 97290 21137

2/19/2014 10:10:34 AM 12926 97290 21137

2/19/2014 10:10:35 AM 14001 97290 21137

2/19/2014 10:10:36 AM 14270 97290 21137

2/19/2014 10:10:37 AM 14847 97290 21137

2/19/2014 10:10:38 AM 13252 97290 21137

2/19/2014 10:10:39 AM 15013 97290 21137

2/19/2014 10:10:40 AM 16323 97290 21137

2/19/2014 10:10:41 AM 14220 97290 21137

2/19/2014 10:10:42 AM 14235 97290 21137

2/19/2014 10:10:43 AM 15528 97290 21137

2/19/2014 10:10:44 AM 13572 97290 21137

2/19/2014 10:10:45 AM 15003 97290 21137

2/19/2014 10:10:46 AM 16050 97290 21137

2/19/2014 10:10:47 AM 14842 97290 21137

2/19/2014 10:10:48 AM 15500 97290 21137

2/19/2014 10:10:49 AM 13955 97290 21137

2/19/2014 10:10:50 AM 14108 97290 21137

2/19/2014 10:10:51 AM 14567 97290 21137

2/19/2014 10:10:52 AM 15701 97290 21137

2/19/2014 10:10:53 AM 14185 97290 21137

2/19/2014 10:10:54 AM 15306 97290 21137

2/19/2014 10:10:55 AM 14746 97290 21137

2/19/2014 10:10:56 AM 13976 97290 21137

2/19/2014 10:10:57 AM 14834 97290 21137

2/19/2014 10:10:58 AM 15078 97290 21137

2/19/2014 10:10:59 AM 15709 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:11:00 AM 15147 97290 21137

2/19/2014 10:11:01 AM 15367 97290 21137

2/19/2014 10:11:02 AM 14911 97290 21137

2/19/2014 10:11:03 AM 16177 97290 21137

2/19/2014 10:11:04 AM 14484 97290 21137

2/19/2014 10:11:05 AM 16011 97290 21137

2/19/2014 10:11:06 AM 15702 97290 21137

2/19/2014 10:11:07 AM 14455 97290 21137

2/19/2014 10:11:08 AM 15164 97290 21137

2/19/2014 10:11:09 AM 13781 97290 21137

2/19/2014 10:11:10 AM 14125 97290 21137

2/19/2014 10:11:11 AM 14571 97290 21137

2/19/2014 10:11:12 AM 13692 97290 21137

2/19/2014 10:11:13 AM 14703 97290 21137

2/19/2014 10:11:14 AM 15105 97290 21137

2/19/2014 10:11:15 AM 13406 97290 21137

2/19/2014 10:11:16 AM 14571 97290 21137

2/19/2014 10:11:17 AM 15013 97290 21137

2/19/2014 10:11:18 AM 13983 97290 21137

2/19/2014 10:11:19 AM 14565 97290 21137

2/19/2014 10:11:20 AM 13061 97290 21137

2/19/2014 10:11:21 AM 14335 97290 21137

2/19/2014 10:11:22 AM 14654 97290 21137

2/19/2014 10:11:23 AM 15393 97290 21137

2/19/2014 10:11:24 AM 14468 97290 21137

2/19/2014 10:11:25 AM 16397 97290 21137

2/19/2014 10:11:26 AM 14389 97290 21137

2/19/2014 10:11:27 AM 14127 97290 21137

2/19/2014 10:11:28 AM 13012 97290 21137

2/19/2014 10:11:29 AM 13213 97290 21137

2/19/2014 10:11:30 AM 15303 97290 21137

2/19/2014 10:11:31 AM 14025 97290 21137

2/19/2014 10:11:32 AM 13106 97290 21137

2/19/2014 10:11:33 AM 14886 97290 21137

2/19/2014 10:11:34 AM 14491 97290 21137

2/19/2014 10:11:35 AM 14962 97290 21137

2/19/2014 10:11:36 AM 14210 97290 21137

2/19/2014 10:11:37 AM 12762 97290 21137

2/19/2014 10:11:38 AM 13870 97290 21137

2/19/2014 10:11:39 AM 14147 97290 21137

2/19/2014 10:11:40 AM 14726 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:11:41 AM 14541 97290 21137

2/19/2014 10:11:42 AM 15815 97290 21137

2/19/2014 10:11:43 AM 14183 97290 21137

2/19/2014 10:11:44 AM 15846 97290 21137

2/19/2014 10:11:45 AM 15391 97290 21137

2/19/2014 10:11:46 AM 13717 97290 21137

2/19/2014 10:11:47 AM 14658 97290 21137

2/19/2014 10:11:48 AM 13517 97290 21137

2/19/2014 10:11:49 AM 14899 97290 21137

2/19/2014 10:11:50 AM 14284 97290 21137

2/19/2014 10:11:51 AM 13531 97290 21137

2/19/2014 10:11:52 AM 14122 97290 21137

2/19/2014 10:11:53 AM 14570 97290 21137

2/19/2014 10:11:54 AM 15462 97290 21137

2/19/2014 10:11:55 AM 14005 97290 21137

2/19/2014 10:11:56 AM 13791 97290 21137

2/19/2014 10:11:57 AM 13317 97290 21137

2/19/2014 10:11:58 AM 12989 97290 21137

2/19/2014 10:11:59 AM 15487 97290 21137

2/19/2014 10:12:00 AM 13951 97290 21137

2/19/2014 10:12:01 AM 14917 97290 21137

2/19/2014 10:12:02 AM 14289 97290 21137

2/19/2014 10:12:03 AM 15662 97290 21137

2/19/2014 10:12:04 AM 14265 97290 21137

2/19/2014 10:12:05 AM 14936 97290 21137

2/19/2014 10:12:06 AM 15374 97290 21137

2/19/2014 10:12:07 AM 15243 97290 21137

2/19/2014 10:12:08 AM 15000 97290 21137

2/19/2014 10:12:09 AM 13860 97290 21137

2/19/2014 10:12:10 AM 16755 97290 21137

2/19/2014 10:12:11 AM 14377 97290 21137

2/19/2014 10:12:12 AM 13482 97290 21137

2/19/2014 10:12:13 AM 14650 97290 21137

2/19/2014 10:12:14 AM 15092 97290 21137

2/19/2014 10:12:15 AM 13523 97290 21137

2/19/2014 10:12:16 AM 13400 97290 21137

2/19/2014 10:12:17 AM 13130 97290 21137

2/19/2014 10:12:18 AM 13962 97290 21137

2/19/2014 10:12:19 AM 13420 97290 21137

2/19/2014 10:12:20 AM 14815 97290 21137

2/19/2014 10:12:21 AM 13873 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:12:22 AM 14808 97290 21137

2/19/2014 10:12:23 AM 14382 97290 21137

2/19/2014 10:12:24 AM 13855 97290 21137

2/19/2014 10:12:25 AM 14264 97290 21137

2/19/2014 10:12:26 AM 13886 97290 21137

2/19/2014 10:12:27 AM 16041 97290 21137

2/19/2014 10:12:28 AM 15230 97290 21137

2/19/2014 10:12:29 AM 14157 97290 21137

2/19/2014 10:12:30 AM 15599 97290 21137

2/19/2014 10:12:31 AM 15540 97290 21137

2/19/2014 10:12:32 AM 14505 97290 21137

2/19/2014 10:12:33 AM 15026 97290 21137

2/19/2014 10:12:34 AM 14436 97290 21137

2/19/2014 10:12:35 AM 13719 97290 21137

2/19/2014 10:12:36 AM 13239 97290 21137

2/19/2014 10:12:37 AM 13090 97290 21137

2/19/2014 10:12:38 AM 14372 97290 21137

2/19/2014 10:12:39 AM 13103 97290 21137

2/19/2014 10:12:40 AM 15695 97290 21137

2/19/2014 10:12:41 AM 16284 97290 21137

2/19/2014 10:12:42 AM 14811 97290 21137

2/19/2014 10:12:43 AM 14682 97290 21137

2/19/2014 10:12:44 AM 14620 97290 21137

2/19/2014 10:12:45 AM 13705 97290 21137

2/19/2014 10:12:46 AM 13956 97290 21137

2/19/2014 10:12:47 AM 14589 97290 21137

2/19/2014 10:12:48 AM 13577 97290 21137

2/19/2014 10:12:49 AM 14554 97290 21137

2/19/2014 10:12:50 AM 14978 97290 21137

2/19/2014 10:12:51 AM 14754 97290 21137

2/19/2014 10:12:52 AM 14518 97290 21137

2/19/2014 10:12:53 AM 15449 97290 21137

2/19/2014 10:12:54 AM 15292 97290 21137

2/19/2014 10:12:55 AM 13753 97290 21137

2/19/2014 10:12:56 AM 14538 97290 21137

2/19/2014 10:12:57 AM 15934 97290 21137

2/19/2014 10:12:58 AM 15773 97290 21137

2/19/2014 10:12:59 AM 15493 97290 21137

2/19/2014 10:13:00 AM 13983 97290 21137

2/19/2014 10:13:01 AM 15015 97290 21137

2/19/2014 10:13:02 AM 15063 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:13:03 AM 13786 97290 21137

2/19/2014 10:13:04 AM 13736 97290 21137

2/19/2014 10:13:05 AM 14654 97290 21137

2/19/2014 10:13:06 AM 14223 97290 21137

2/19/2014 10:13:07 AM 13965 97290 21137

2/19/2014 10:15:39 AM 12899 97290 21137

2/19/2014 10:15:40 AM 13305 97290 21137

2/19/2014 10:15:41 AM 13016 97290 21137

2/19/2014 10:15:42 AM 13154 97290 21137

2/19/2014 10:15:43 AM 13068 97290 21137

2/19/2014 10:15:44 AM 12477 97290 21137

2/19/2014 10:15:45 AM 13889 97290 21137

2/19/2014 10:15:46 AM 13852 97290 21137

2/19/2014 10:15:47 AM 13363 97290 21137

2/19/2014 10:15:48 AM 13270 97290 21137

2/19/2014 10:15:49 AM 13697 97290 21137

2/19/2014 10:15:50 AM 13744 97290 21137

2/19/2014 10:15:51 AM 12706 97290 21137

2/19/2014 10:15:52 AM 13286 97290 21137

2/19/2014 10:15:53 AM 13911 97290 21137

2/19/2014 10:15:54 AM 13258 97290 21137

2/19/2014 10:15:55 AM 14324 97290 21137

2/19/2014 10:15:56 AM 12191 97290 21137

2/19/2014 10:15:57 AM 14207 97290 21137

2/19/2014 10:15:58 AM 14141 97290 21137

2/19/2014 10:15:59 AM 14845 97290 21137

2/19/2014 10:16:00 AM 14661 97290 21137

2/19/2014 10:16:01 AM 14915 97290 21137

2/19/2014 10:16:02 AM 14408 97290 21137

2/19/2014 10:16:03 AM 14672 97290 21137

2/19/2014 10:16:04 AM 14888 97290 21137

2/19/2014 10:16:05 AM 15302 97290 21137

2/19/2014 10:16:06 AM 14625 97290 21137

2/19/2014 10:16:07 AM 14996 97290 21137

2/19/2014 10:16:08 AM 14549 97290 21137

2/19/2014 10:16:09 AM 15157 97290 21137

2/19/2014 10:16:10 AM 13539 97290 21137

2/19/2014 10:16:11 AM 15654 97290 21137

2/19/2014 10:16:12 AM 15553 97290 21137

2/19/2014 10:16:13 AM 13938 97290 21137

2/19/2014 10:16:14 AM 13684 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:16:15 AM 13831 97290 21137

2/19/2014 10:16:16 AM 14347 97290 21137

2/19/2014 10:16:17 AM 14597 97290 21137

2/19/2014 10:16:18 AM 14239 97290 21137

2/19/2014 10:16:19 AM 14629 97290 21137

2/19/2014 10:16:20 AM 16467 97290 21137

2/19/2014 10:16:21 AM 15697 97290 21137

2/19/2014 10:16:22 AM 14604 97290 21137

2/19/2014 10:16:23 AM 14481 97290 21137

2/19/2014 10:16:24 AM 13010 97290 21137

2/19/2014 10:16:25 AM 13212 97290 21137

2/19/2014 10:16:26 AM 12993 97290 21137

2/19/2014 10:16:27 AM 13418 97290 21137

2/19/2014 10:16:28 AM 14454 97290 21137

2/19/2014 10:16:29 AM 14053 97290 21137

2/19/2014 10:16:30 AM 13503 97290 21137

2/19/2014 10:16:31 AM 13665 97290 21137

2/19/2014 10:16:32 AM 13496 97290 21137

2/19/2014 10:16:33 AM 15134 97290 21137

2/19/2014 10:16:34 AM 14943 97290 21137

2/19/2014 10:16:35 AM 14025 97290 21137

2/19/2014 10:16:36 AM 14906 97290 21137

2/19/2014 10:16:37 AM 13596 97290 21137

2/19/2014 10:16:38 AM 13539 97290 21137

2/19/2014 10:16:39 AM 14844 97290 21137

2/19/2014 10:16:40 AM 14061 97290 21137

2/19/2014 10:16:41 AM 14465 97290 21137

2/19/2014 10:16:42 AM 14626 97290 21137

2/19/2014 10:16:43 AM 15596 97290 21137

2/19/2014 10:16:44 AM 15629 97290 21137

2/19/2014 10:16:45 AM 15037 97290 21137

2/19/2014 10:16:46 AM 15969 97290 21137

2/19/2014 10:16:47 AM 13832 97290 21137

2/19/2014 10:16:48 AM 15248 97290 21137

2/19/2014 10:16:49 AM 15032 97290 21137

2/19/2014 10:16:50 AM 14678 97290 21137

2/19/2014 10:16:51 AM 12519 97290 21137

2/19/2014 10:16:52 AM 13600 97290 21137

2/19/2014 10:16:53 AM 15790 97290 21137

2/19/2014 10:16:54 AM 15437 97290 21137

2/19/2014 10:16:55 AM 13339 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:16:56 AM 13654 97290 21137

2/19/2014 10:16:57 AM 14273 97290 21137

2/19/2014 10:16:58 AM 14518 97290 21137

2/19/2014 10:16:59 AM 15569 97290 21137

2/19/2014 10:17:00 AM 14182 97290 21137

2/19/2014 10:17:01 AM 14675 97290 21137

2/19/2014 10:17:02 AM 15278 97290 21137

2/19/2014 10:17:03 AM 14319 97290 21137

2/19/2014 10:17:04 AM 14560 97290 21137

2/19/2014 10:17:05 AM 16600 97290 21137

2/19/2014 10:17:06 AM 16690 97290 21137

2/19/2014 10:17:50 AM 15633 97290 21137

2/19/2014 10:17:52 AM 16712 97290 21137

2/19/2014 10:17:52 AM 15968 97290 21137

2/19/2014 10:17:54 AM 15548 97290 21137

2/19/2014 10:17:55 AM 18347 97290 21137

2/19/2014 10:17:56 AM 14966 97290 21137

2/19/2014 10:17:57 AM 14991 97290 21137

2/19/2014 10:17:58 AM 13828 97290 21137

2/19/2014 10:17:59 AM 15187 97290 21137

2/19/2014 10:18:00 AM 16666 97290 21137

2/19/2014 10:18:01 AM 16256 97290 21137

2/19/2014 10:18:02 AM 15284 97290 21137

2/19/2014 10:18:03 AM 12821 97290 21137

2/19/2014 10:18:04 AM 14575 97290 21137

2/19/2014 10:18:05 AM 14713 97290 21137

2/19/2014 10:18:06 AM 14358 97290 21137

2/19/2014 10:18:07 AM 14539 97290 21137

2/19/2014 10:18:08 AM 13084 97290 21137

2/19/2014 10:18:09 AM 14731 97290 21137

2/19/2014 10:18:10 AM 14842 97290 21137

2/19/2014 10:18:11 AM 15440 97290 21137

2/19/2014 10:18:12 AM 15050 97290 21137

2/19/2014 10:18:13 AM 16602 97290 21137

2/19/2014 10:18:14 AM 15430 97290 21137

2/19/2014 10:18:15 AM 14597 97290 21137

2/19/2014 10:18:16 AM 13999 97290 21137

2/19/2014 10:18:17 AM 14269 97290 21137

2/19/2014 10:18:18 AM 13137 97290 21137

2/19/2014 10:18:19 AM 14234 97290 21137

2/19/2014 10:18:20 AM 14268 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:18:21 AM 15117 97290 21137

2/19/2014 10:18:22 AM 14009 97290 21137

2/19/2014 10:18:23 AM 15292 97290 21137

2/19/2014 10:18:24 AM 15733 97290 21137

2/19/2014 10:18:25 AM 15303 97290 21137

2/19/2014 10:18:26 AM 15555 97290 21137

2/19/2014 10:18:27 AM 15198 97290 21137

2/19/2014 10:18:28 AM 15169 97290 21137

2/19/2014 10:18:29 AM 14172 97290 21137

2/19/2014 10:18:30 AM 13563 97290 21137

2/19/2014 10:18:31 AM 12480 97290 21137

2/19/2014 10:18:32 AM 14190 97290 21137

2/19/2014 10:18:33 AM 13095 97290 21137

2/19/2014 10:18:34 AM 13562 97290 21137

2/19/2014 10:18:35 AM 14130 97290 21137

2/19/2014 10:18:36 AM 14092 97290 21137

2/19/2014 10:18:37 AM 14653 97290 21137

2/19/2014 10:18:38 AM 14823 97290 21137

2/19/2014 10:18:39 AM 14205 97290 21137

2/19/2014 10:18:40 AM 14951 97290 21137

2/19/2014 10:18:41 AM 15048 97290 21137

2/19/2014 10:18:42 AM 14412 97290 21137

2/19/2014 10:18:43 AM 15093 97290 21137

2/19/2014 10:18:44 AM 14813 97290 21137

2/19/2014 10:18:45 AM 14743 97290 21137

2/19/2014 10:18:46 AM 14066 97290 21137

2/19/2014 10:18:47 AM 13266 97290 21137

2/19/2014 10:18:48 AM 14386 97290 21137

2/19/2014 10:18:49 AM 14426 97290 21137

2/19/2014 10:18:50 AM 14826 97290 21137

2/19/2014 10:18:51 AM 13876 97290 21137

2/19/2014 10:18:52 AM 14719 97290 21137

2/19/2014 10:18:53 AM 14569 97290 21137

2/19/2014 10:18:54 AM 14742 97290 21137

2/19/2014 10:18:55 AM 14875 97290 21137

2/19/2014 10:18:56 AM 14489 97290 21137

2/19/2014 10:18:57 AM 14324 97290 21137

2/19/2014 10:18:58 AM 13295 97290 21137

2/19/2014 10:18:59 AM 13643 97290 21137

2/19/2014 10:19:00 AM 12981 97290 21137

2/19/2014 10:19:01 AM 13055 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:19:02 AM 13523 97290 21137

2/19/2014 10:19:03 AM 14091 97290 21137

2/19/2014 10:19:04 AM 13332 97290 21137

2/19/2014 10:19:05 AM 12303 97290 21137

2/19/2014 10:19:06 AM 14505 97290 21137

2/19/2014 10:19:07 AM 14336 97290 21137

2/19/2014 10:19:08 AM 14384 97290 21137

2/19/2014 10:19:09 AM 14546 97290 21137

2/19/2014 10:19:10 AM 13326 97290 21137

2/19/2014 10:19:11 AM 13561 97290 21137

2/19/2014 10:19:12 AM 13410 97290 21137

2/19/2014 10:19:13 AM 14182 97290 21137

2/19/2014 10:19:14 AM 13955 97290 21137

2/19/2014 10:19:15 AM 14289 97290 21137

2/19/2014 10:19:16 AM 13232 97290 21137

2/19/2014 10:19:17 AM 13778 97290 21137

2/19/2014 10:19:18 AM 14064 97290 21137

2/19/2014 10:19:19 AM 14766 97290 21137

2/19/2014 10:19:20 AM 14611 97290 21137

2/19/2014 10:19:21 AM 16282 97290 21137

2/19/2014 10:19:22 AM 14600 97290 21137

2/19/2014 10:19:23 AM 14300 97290 21137

2/19/2014 10:19:24 AM 13955 97290 21137

2/19/2014 10:19:25 AM 13448 97290 21137

2/19/2014 10:19:26 AM 15902 97290 21137

2/19/2014 10:19:27 AM 13965 97290 21137

2/19/2014 10:19:28 AM 14951 97290 21137

2/19/2014 10:19:29 AM 14568 97290 21137

2/19/2014 10:19:30 AM 15342 97290 21137

2/19/2014 10:19:31 AM 14935 97290 21137

2/19/2014 10:19:32 AM 13124 97290 21137

2/19/2014 10:19:33 AM 14801 97290 21137

2/19/2014 10:19:34 AM 16150 97290 21137

2/19/2014 10:19:35 AM 14777 97290 21137

2/19/2014 10:19:36 AM 14704 97290 21137

2/19/2014 10:19:37 AM 16096 97290 21137

2/19/2014 10:19:38 AM 15634 97290 21137

2/19/2014 10:19:39 AM 15008 97290 21137

2/19/2014 10:19:40 AM 14822 97290 21137

2/19/2014 10:19:41 AM 14415 97290 21137

2/19/2014 10:19:42 AM 14643 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:19:43 AM 14011 97290 21137

2/19/2014 10:19:44 AM 15262 97290 21137

2/19/2014 10:19:45 AM 14165 97290 21137

2/19/2014 10:19:46 AM 14611 97290 21137

2/19/2014 10:19:47 AM 14152 97290 21137

2/19/2014 10:19:48 AM 13738 97290 21137

2/19/2014 10:19:49 AM 13994 97290 21137

2/19/2014 10:19:50 AM 14358 97290 21137

2/19/2014 10:19:51 AM 14239 97290 21137

2/19/2014 10:19:52 AM 14689 97290 21137

2/19/2014 10:19:53 AM 13542 97290 21137

2/19/2014 10:19:54 AM 13885 97290 21137

2/19/2014 10:19:55 AM 14781 97290 21137

2/19/2014 10:19:56 AM 14075 97290 21137

2/19/2014 10:19:57 AM 14828 97290 21137

2/19/2014 10:19:58 AM 14417 97290 21137

2/19/2014 10:19:59 AM 15574 97290 21137

2/19/2014 10:20:00 AM 14513 97290 21137

2/19/2014 10:20:01 AM 14908 97290 21137

2/19/2014 10:20:02 AM 13507 97290 21137

2/19/2014 10:20:03 AM 15436 97290 21137

2/19/2014 10:20:04 AM 15949 97290 21137

2/19/2014 10:20:05 AM 13677 97290 21137

2/19/2014 10:20:06 AM 12929 97290 21137

2/19/2014 10:20:07 AM 14602 97290 21137

2/19/2014 10:20:08 AM 14360 97290 21137

2/19/2014 10:20:09 AM 14510 97290 21137

2/19/2014 10:20:10 AM 13587 97290 21137

2/19/2014 10:20:11 AM 14407 97290 21137

2/19/2014 10:20:12 AM 14971 97290 21137

2/19/2014 10:20:13 AM 13672 97290 21137

2/19/2014 10:20:14 AM 14758 97290 21137

2/19/2014 10:20:15 AM 16829 97290 21137

2/19/2014 10:20:16 AM 14767 97290 21137

2/19/2014 10:20:17 AM 14671 97290 21137

2/19/2014 10:20:18 AM 14167 97290 21137

2/19/2014 10:20:19 AM 15452 97290 21137

2/19/2014 10:20:20 AM 13793 97290 21137

2/19/2014 10:20:21 AM 14248 97290 21137

2/19/2014 10:20:22 AM 15862 97290 21137

2/19/2014 10:20:23 AM 15275 97290 21137

Page 256 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:20:24 AM 14528 97290 21137

2/19/2014 10:20:25 AM 15002 97290 21137

2/19/2014 10:20:26 AM 14130 97290 21137

2/19/2014 10:20:27 AM 13492 97290 21137

2/19/2014 10:20:28 AM 13933 97290 21137

2/19/2014 10:20:29 AM 14373 97290 21137

2/19/2014 10:20:30 AM 13373 97290 21137

2/19/2014 10:20:31 AM 15253 97290 21137

2/19/2014 10:20:32 AM 14163 97290 21137

2/19/2014 10:20:33 AM 14520 97290 21137

2/19/2014 10:20:34 AM 14910 97290 21137

2/19/2014 10:20:35 AM 15727 97290 21137

2/19/2014 10:20:36 AM 14642 97290 21137

2/19/2014 10:20:37 AM 14340 97290 21137

2/19/2014 10:20:38 AM 14175 97290 21137

2/19/2014 10:20:39 AM 16293 97290 21137

2/19/2014 10:20:40 AM 15113 97290 21137

2/19/2014 10:20:41 AM 15298 97290 21137

2/19/2014 10:20:42 AM 15734 97290 21137

2/19/2014 10:20:43 AM 14553 97290 21137

2/19/2014 10:20:44 AM 14618 97290 21137

2/19/2014 10:20:45 AM 15594 97290 21137

2/19/2014 10:20:46 AM 14758 97290 21137

2/19/2014 10:20:47 AM 14279 97290 21137

2/19/2014 10:20:48 AM 13500 97290 21137

2/19/2014 10:20:49 AM 14355 97290 21137

2/19/2014 10:20:50 AM 14538 97290 21137

2/19/2014 10:20:51 AM 14974 97290 21137

2/19/2014 10:20:52 AM 15023 97290 21137

2/19/2014 10:20:53 AM 13926 97290 21137

2/19/2014 10:20:54 AM 12841 97290 21137

2/19/2014 10:20:55 AM 14880 97290 21137

2/19/2014 10:20:56 AM 14820 97290 21137

2/19/2014 10:20:57 AM 14775 97290 21137

2/19/2014 10:20:58 AM 13263 97290 21137

2/19/2014 10:20:59 AM 15166 97290 21137

2/19/2014 10:21:00 AM 13931 97290 21137

2/19/2014 10:21:01 AM 14733 97290 21137

2/19/2014 10:21:02 AM 16793 97290 21137

2/19/2014 10:21:03 AM 15568 97290 21137

2/19/2014 10:21:04 AM 14842 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:21:05 AM 14780 97290 21137

2/19/2014 10:21:06 AM 14315 97290 21137

2/19/2014 10:21:07 AM 14588 97290 21137

2/19/2014 10:21:08 AM 16457 97290 21137

2/19/2014 10:21:09 AM 14464 97290 21137

2/19/2014 10:21:10 AM 14746 97290 21137

2/19/2014 10:21:11 AM 14456 97290 21137

2/19/2014 10:21:12 AM 14774 97290 21137

2/19/2014 10:21:13 AM 15513 97290 21137

2/19/2014 10:21:14 AM 13778 97290 21137

2/19/2014 10:21:15 AM 14664 97290 21137

2/19/2014 10:21:16 AM 14796 97290 21137

2/19/2014 10:21:17 AM 14889 97290 21137

2/19/2014 10:21:18 AM 14372 97290 21137

2/19/2014 10:21:19 AM 14573 97290 21137

2/19/2014 10:21:20 AM 15973 97290 21137

2/19/2014 10:21:21 AM 16563 97290 21137

2/19/2014 10:21:22 AM 15900 97290 21137

2/19/2014 10:21:23 AM 14535 97290 21137

2/19/2014 10:21:24 AM 14673 97290 21137

2/19/2014 10:21:25 AM 15848 97290 21137

2/19/2014 10:21:26 AM 16082 97290 21137

2/19/2014 10:21:27 AM 16020 97290 21137

2/19/2014 10:21:28 AM 15105 97290 21137

2/19/2014 10:21:29 AM 14606 97290 21137

2/19/2014 10:21:30 AM 15441 97290 21137

2/19/2014 10:21:31 AM 15620 97290 21137

2/19/2014 10:21:32 AM 14465 97290 21137

2/19/2014 10:21:33 AM 16606 97290 21137

2/19/2014 10:21:34 AM 17681 97290 21137

2/19/2014 10:21:35 AM 14800 97290 21137

2/19/2014 10:21:36 AM 15760 97290 21137

2/19/2014 10:21:37 AM 14170 97290 21137

2/19/2014 10:21:38 AM 16742 97290 21137

2/19/2014 10:21:39 AM 15015 97290 21137

2/19/2014 10:21:40 AM 15873 97290 21137

2/19/2014 10:21:41 AM 15458 97290 21137

2/19/2014 10:21:42 AM 16734 97290 21137

2/19/2014 10:21:43 AM 15523 97290 21137

2/19/2014 10:21:44 AM 16631 97290 21137

2/19/2014 10:21:45 AM 16157 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:21:46 AM 15409 97290 21137

2/19/2014 10:21:47 AM 14322 97290 21137

2/19/2014 10:21:48 AM 15790 97290 21137

2/19/2014 10:21:49 AM 15557 97290 21137

2/19/2014 10:21:50 AM 16039 97290 21137

2/19/2014 10:21:51 AM 15889 97290 21137

2/19/2014 10:21:52 AM 15192 97290 21137

2/19/2014 10:21:53 AM 14478 97290 21137

2/19/2014 10:21:54 AM 14329 97290 21137

2/19/2014 10:21:55 AM 15744 97290 21137

2/19/2014 10:21:56 AM 16878 97290 21137

2/19/2014 10:21:57 AM 15949 97290 21137

2/19/2014 10:21:58 AM 15837 97290 21137

2/19/2014 10:21:59 AM 14729 97290 21137

2/19/2014 10:22:00 AM 15292 97290 21137

2/19/2014 10:22:01 AM 15433 97290 21137

2/19/2014 10:22:02 AM 16188 97290 21137

2/19/2014 10:22:03 AM 17397 97290 21137

2/19/2014 10:22:04 AM 16289 97290 21137

2/19/2014 10:22:05 AM 15862 97290 21137

2/19/2014 10:22:06 AM 14495 97290 21137

2/19/2014 10:22:07 AM 14873 97290 21137

2/19/2014 10:22:08 AM 13498 97290 21137

2/19/2014 10:22:09 AM 15254 97290 21137

2/19/2014 10:22:10 AM 14613 97290 21137

2/19/2014 10:22:11 AM 14723 97290 21137

2/19/2014 10:22:12 AM 14810 97290 21137

2/19/2014 10:22:13 AM 14785 97290 21137

2/19/2014 10:22:14 AM 15048 97290 21137

2/19/2014 10:22:15 AM 15492 97290 21137

2/19/2014 10:22:16 AM 15123 97290 21137

2/19/2014 10:22:17 AM 14880 97290 21137

2/19/2014 10:22:18 AM 15360 97290 21137

2/19/2014 10:22:19 AM 14460 97290 21137

2/19/2014 10:22:20 AM 13725 97290 21137

2/19/2014 10:22:21 AM 14831 97290 21137

2/19/2014 10:22:22 AM 15648 97290 21137

2/19/2014 10:22:23 AM 14592 97290 21137

2/19/2014 10:22:24 AM 16398 97290 21137

2/19/2014 10:22:25 AM 16639 97290 21137

2/19/2014 10:22:26 AM 17749 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:22:27 AM 16977 97290 21137

2/19/2014 10:22:28 AM 16844 97290 21137

2/19/2014 10:22:29 AM 16151 97290 21137

2/19/2014 10:22:30 AM 16877 97290 21137

2/19/2014 10:22:31 AM 16159 97290 21137

2/19/2014 10:22:32 AM 15829 97290 21137

2/19/2014 10:22:33 AM 14577 97290 21137

2/19/2014 10:22:34 AM 14204 97290 21137

2/19/2014 10:22:35 AM 14981 97290 21137

2/19/2014 10:22:36 AM 15025 97290 21137

2/19/2014 10:22:37 AM 15786 97290 21137

2/19/2014 10:22:38 AM 16426 97290 21137

2/19/2014 10:22:39 AM 16226 97290 21137

2/19/2014 10:22:40 AM 15186 97290 21137

2/19/2014 10:22:41 AM 17596 97290 21137

2/19/2014 10:22:42 AM 16459 97290 21137

2/19/2014 10:22:43 AM 15964 97290 21137

2/19/2014 10:22:44 AM 16531 97290 21137

2/19/2014 10:22:45 AM 16222 97290 21137

2/19/2014 10:22:46 AM 16295 97290 21137

2/19/2014 10:22:47 AM 16014 97290 21137

2/19/2014 10:22:48 AM 14413 97290 21137

2/19/2014 10:22:49 AM 14973 97290 21137

2/19/2014 10:22:50 AM 15713 97290 21137

2/19/2014 10:22:51 AM 16018 97290 21137

2/19/2014 10:22:52 AM 15494 97290 21137

2/19/2014 10:22:53 AM 16113 97290 21137

2/19/2014 10:22:54 AM 16148 97290 21137

2/19/2014 10:22:55 AM 15857 97290 21137

2/19/2014 10:22:56 AM 16144 97290 21137

2/19/2014 10:22:57 AM 16066 97290 21137

2/19/2014 10:22:58 AM 17546 97290 21137

2/19/2014 10:22:59 AM 16236 97290 21137

2/19/2014 10:23:00 AM 15759 97290 21137

2/19/2014 10:23:01 AM 16419 97290 21137

2/19/2014 10:23:02 AM 15355 97290 21137

2/19/2014 10:23:03 AM 16408 97290 21137

2/19/2014 10:23:04 AM 15892 97290 21137

2/19/2014 10:23:05 AM 15913 97290 21137

2/19/2014 10:23:06 AM 17268 97290 21137

2/19/2014 10:23:07 AM 16374 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:23:08 AM 16476 97290 21137

2/19/2014 10:23:09 AM 15909 97290 21137

2/19/2014 10:23:10 AM 17297 97290 21137

2/19/2014 10:23:11 AM 17554 97290 21137

2/19/2014 10:23:12 AM 17888 97290 21137

2/19/2014 10:23:13 AM 16592 97290 21137

2/19/2014 10:23:14 AM 15578 97290 21137

2/19/2014 10:23:15 AM 16644 97290 21137

2/19/2014 10:23:16 AM 15261 97290 21137

2/19/2014 10:23:17 AM 16295 97290 21137

2/19/2014 10:23:18 AM 15293 97290 21137

2/19/2014 10:23:19 AM 15793 97290 21137

2/19/2014 10:23:20 AM 17898 97290 21137

2/19/2014 10:23:21 AM 17074 97290 21137

2/19/2014 10:23:22 AM 16178 97290 21137

2/19/2014 10:23:23 AM 15564 97290 21137

2/19/2014 10:23:24 AM 13641 97290 21137

2/19/2014 10:23:25 AM 16070 97290 21137

2/19/2014 10:23:26 AM 16347 97290 21137

2/19/2014 10:23:27 AM 15067 97290 21137

2/19/2014 10:23:28 AM 15796 97290 21137

2/19/2014 10:23:29 AM 15049 97290 21137

2/19/2014 10:23:30 AM 15432 97290 21137

2/19/2014 10:23:31 AM 15618 97290 21137

2/19/2014 10:23:32 AM 16024 97290 21137

2/19/2014 10:23:33 AM 15436 97290 21137

2/19/2014 10:23:34 AM 13879 97290 21137

2/19/2014 10:23:35 AM 14179 97290 21137

2/19/2014 10:23:36 AM 13895 97290 21137

2/19/2014 10:23:37 AM 14813 97290 21137

2/19/2014 10:23:38 AM 15043 97290 21137

2/19/2014 10:23:39 AM 16001 97290 21137

2/19/2014 10:23:40 AM 14620 97290 21137

2/19/2014 10:23:41 AM 14785 97290 21137

2/19/2014 10:23:42 AM 15486 97290 21137

2/19/2014 10:23:43 AM 14851 97290 21137

2/19/2014 10:23:44 AM 15712 97290 21137

2/19/2014 10:23:45 AM 15028 97290 21137

2/19/2014 10:23:46 AM 15337 97290 21137

2/19/2014 10:23:47 AM 14274 97290 21137

2/19/2014 10:23:48 AM 14788 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:23:49 AM 15337 97290 21137

2/19/2014 10:23:50 AM 14394 97290 21137

2/19/2014 10:23:51 AM 13498 97290 21137

2/19/2014 10:23:52 AM 13454 97290 21137

2/19/2014 10:23:53 AM 11913 97290 21137

2/19/2014 10:23:54 AM 13208 97290 21137

2/19/2014 10:23:55 AM 15122 97290 21137

2/19/2014 10:23:56 AM 14880 97290 21137

2/19/2014 10:23:57 AM 14460 97290 21137

2/19/2014 10:23:58 AM 13635 97290 21137

2/19/2014 10:23:59 AM 13698 97290 21137

2/19/2014 10:24:00 AM 14644 97290 21137

2/19/2014 10:24:01 AM 13741 97290 21137

2/19/2014 10:24:02 AM 14325 97290 21137

2/19/2014 10:24:03 AM 14321 97290 21137

2/19/2014 10:24:04 AM 13900 97290 21137

2/19/2014 10:24:05 AM 14155 97290 21137

2/19/2014 10:24:06 AM 15658 97290 21137

2/19/2014 10:24:07 AM 14684 97290 21137

2/19/2014 10:24:08 AM 14261 97290 21137

2/19/2014 10:24:09 AM 14305 97290 21137

2/19/2014 10:24:10 AM 14586 97290 21137

2/19/2014 10:24:11 AM 13666 97290 21137

2/19/2014 10:24:12 AM 14066 97290 21137

2/19/2014 10:24:13 AM 13506 97290 21137

2/19/2014 10:24:14 AM 13006 97290 21137

2/19/2014 10:24:15 AM 15761 97290 21137

2/19/2014 10:24:16 AM 14020 97290 21137

2/19/2014 10:24:17 AM 14185 97290 21137

2/19/2014 10:24:18 AM 13806 97290 21137

2/19/2014 10:24:19 AM 15391 97290 21137

2/19/2014 10:24:20 AM 14737 97290 21137

2/19/2014 10:24:21 AM 14994 97290 21137

2/19/2014 10:24:22 AM 15178 97290 21137

2/19/2014 10:24:23 AM 14804 97290 21137

2/19/2014 10:24:24 AM 15701 97290 21137

2/19/2014 10:24:25 AM 13735 97290 21137

2/19/2014 10:24:26 AM 15133 97290 21137

2/19/2014 10:24:27 AM 14763 97290 21137

2/19/2014 10:24:28 AM 15090 97290 21137

2/19/2014 10:24:29 AM 15202 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:24:30 AM 14540 97290 21137

2/19/2014 10:24:31 AM 14105 97290 21137

2/19/2014 10:24:32 AM 15226 97290 21137

2/19/2014 10:24:33 AM 13616 97290 21137

2/19/2014 10:24:34 AM 16544 97290 21137

2/19/2014 10:24:35 AM 14666 97290 21137

2/19/2014 10:24:36 AM 12726 97290 21137

2/19/2014 10:24:37 AM 12811 97290 21137

2/19/2014 10:24:38 AM 12832 97290 21137

2/19/2014 10:24:39 AM 14308 97290 21137

2/19/2014 10:24:40 AM 14857 97290 21137

2/19/2014 10:24:41 AM 16488 97290 21137

2/19/2014 10:24:42 AM 14781 97290 21137

2/19/2014 10:24:43 AM 13895 97290 21137

2/19/2014 10:24:44 AM 15113 97290 21137

2/19/2014 10:24:45 AM 14908 97290 21137

2/19/2014 10:24:46 AM 14377 97290 21137

2/19/2014 10:24:47 AM 14154 97290 21137

2/19/2014 10:24:48 AM 14698 97290 21137

2/19/2014 10:24:49 AM 15524 97290 21137

2/19/2014 10:24:50 AM 14381 97290 21137

2/19/2014 10:24:51 AM 14245 97290 21137

2/19/2014 10:24:52 AM 15411 97290 21137

2/19/2014 10:24:53 AM 15072 97290 21137

2/19/2014 10:24:54 AM 14988 97290 21137

2/19/2014 10:24:55 AM 13797 97290 21137

2/19/2014 10:24:56 AM 14639 97290 21137

2/19/2014 10:24:57 AM 15450 97290 21137

2/19/2014 10:24:58 AM 13702 97290 21137

2/19/2014 10:24:59 AM 14465 97290 21137

2/19/2014 10:25:00 AM 13066 97290 21137

2/19/2014 10:25:01 AM 14246 97290 21137

2/19/2014 10:25:02 AM 13011 97290 21137

2/19/2014 10:25:03 AM 15883 97290 21137

2/19/2014 10:25:04 AM 15310 97290 21137

2/19/2014 10:25:05 AM 13577 97290 21137

2/19/2014 10:25:06 AM 14194 97290 21137

2/19/2014 10:25:07 AM 12308 97290 21137

2/19/2014 10:25:08 AM 12617 97290 21137

2/19/2014 10:25:09 AM 13924 97290 21137

2/19/2014 10:25:10 AM 14191 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:25:11 AM 14407 97290 21137

2/19/2014 10:25:12 AM 13832 97290 21137

2/19/2014 10:25:13 AM 14228 97290 21137

2/19/2014 10:25:14 AM 13937 97290 21137

2/19/2014 10:25:15 AM 14074 97290 21137

2/19/2014 10:25:16 AM 14708 97290 21137

2/19/2014 10:25:17 AM 14387 97290 21137

2/19/2014 10:25:18 AM 14156 97290 21137

2/19/2014 10:25:19 AM 13859 97290 21137

2/19/2014 10:25:20 AM 15135 97290 21137

2/19/2014 10:25:21 AM 15603 97290 21137

2/19/2014 10:25:22 AM 14700 97290 21137

2/19/2014 10:25:23 AM 16125 97290 21137

2/19/2014 10:25:24 AM 14981 97290 21137

2/19/2014 10:25:25 AM 15865 97290 21137

2/19/2014 10:25:26 AM 13596 97290 21137

2/19/2014 10:25:27 AM 13119 97290 21137

2/19/2014 10:25:28 AM 14199 97290 21137

2/19/2014 10:25:29 AM 13660 97290 21137

2/19/2014 10:25:30 AM 14305 97290 21137

2/19/2014 10:25:31 AM 15696 97290 21137

2/19/2014 10:25:32 AM 13644 97290 21137

2/19/2014 10:25:33 AM 14931 97290 21137

2/19/2014 10:25:34 AM 14472 97290 21137

2/19/2014 10:25:35 AM 14208 97290 21137

2/19/2014 10:25:36 AM 13902 97290 21137

2/19/2014 10:25:37 AM 14665 97290 21137

2/19/2014 10:25:38 AM 13626 97290 21137

2/19/2014 10:25:39 AM 13486 97290 21137

2/19/2014 10:25:40 AM 13871 97290 21137

2/19/2014 10:25:41 AM 14298 97290 21137

2/19/2014 10:25:42 AM 14044 97290 21137

2/19/2014 10:25:43 AM 13591 97290 21137

2/19/2014 10:25:44 AM 15337 97290 21137

2/19/2014 10:25:45 AM 14514 97290 21137

2/19/2014 10:25:46 AM 12928 97290 21137

2/19/2014 10:25:47 AM 13972 97290 21137

2/19/2014 10:25:48 AM 16033 97290 21137

2/19/2014 10:25:49 AM 14898 97290 21137

2/19/2014 10:25:50 AM 14224 97290 21137

2/19/2014 10:25:51 AM 14206 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:25:52 AM 14051 97290 21137

2/19/2014 10:25:53 AM 14103 97290 21137

2/19/2014 10:25:54 AM 13575 97290 21137

2/19/2014 10:25:55 AM 14013 97290 21137

2/19/2014 10:25:56 AM 15233 97290 21137

2/19/2014 10:25:57 AM 14188 97290 21137

2/19/2014 10:25:58 AM 13447 97290 21137

2/19/2014 10:25:59 AM 14311 97290 21137

2/19/2014 10:26:00 AM 13687 97290 21137

2/19/2014 10:26:01 AM 13382 97290 21137

2/19/2014 10:26:02 AM 13125 97290 21137

2/19/2014 10:26:03 AM 13811 97290 21137

2/19/2014 10:26:04 AM 15603 97290 21137

2/19/2014 10:26:05 AM 15330 97290 21137

2/19/2014 10:26:06 AM 13312 97290 21137

2/19/2014 10:26:07 AM 14278 97290 21137

2/19/2014 10:26:08 AM 13859 97290 21137

2/19/2014 10:26:09 AM 14475 97290 21137

2/19/2014 10:26:10 AM 14778 97290 21137

2/19/2014 10:26:11 AM 15009 97290 21137

2/19/2014 10:26:12 AM 13531 97290 21137

2/19/2014 10:26:13 AM 14962 97290 21137

2/19/2014 10:26:14 AM 13070 97290 21137

2/19/2014 10:26:15 AM 12447 97290 21137

2/19/2014 10:26:16 AM 14302 97290 21137

2/19/2014 10:26:17 AM 15215 97290 21137

2/19/2014 10:26:18 AM 15323 97290 21137

2/19/2014 10:26:19 AM 13581 97290 21137

2/19/2014 10:26:20 AM 14435 97290 21137

2/19/2014 10:26:21 AM 13478 97290 21137

2/19/2014 10:26:22 AM 13539 97290 21137

2/19/2014 10:26:23 AM 14215 97290 21137

2/19/2014 10:26:24 AM 13753 97290 21137

2/19/2014 10:26:25 AM 13698 97290 21137

2/19/2014 10:26:26 AM 14104 97290 21137

2/19/2014 10:26:27 AM 15136 97290 21137

2/19/2014 10:26:28 AM 15754 97290 21137

2/19/2014 10:26:29 AM 14288 97290 21137

2/19/2014 10:26:30 AM 14702 97290 21137

2/19/2014 10:26:31 AM 12255 97290 21137

2/19/2014 10:26:32 AM 13683 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:26:33 AM 13801 97290 21137

2/19/2014 10:26:34 AM 12780 97290 21137

2/19/2014 10:26:35 AM 13485 97290 21137

2/19/2014 10:26:36 AM 14651 97290 21137

2/19/2014 10:26:37 AM 14553 97290 21137

2/19/2014 10:26:38 AM 13718 97290 21137

2/19/2014 10:26:39 AM 13389 97290 21137

2/19/2014 10:26:40 AM 13817 97290 21137

2/19/2014 10:26:41 AM 12814 97290 21137

2/19/2014 10:26:42 AM 13763 97290 21137

2/19/2014 10:26:43 AM 12861 97290 21137

2/19/2014 10:26:44 AM 13865 97290 21137

2/19/2014 10:26:45 AM 14956 97290 21137

2/19/2014 10:26:46 AM 13969 97290 21137

2/19/2014 10:26:47 AM 14262 97290 21137

2/19/2014 10:26:48 AM 14845 97290 21137

2/19/2014 10:26:49 AM 13281 97290 21137

2/19/2014 10:26:50 AM 12170 97290 21137

2/19/2014 10:26:51 AM 14112 97290 21137

2/19/2014 10:26:52 AM 13458 97290 21137

2/19/2014 10:26:53 AM 14494 97290 21137

2/19/2014 10:26:54 AM 14093 97290 21137

2/19/2014 10:26:55 AM 13423 97290 21137

2/19/2014 10:26:56 AM 13616 97290 21137

2/19/2014 10:26:57 AM 12374 97290 21137

2/19/2014 10:26:58 AM 13623 97290 21137

2/19/2014 10:26:59 AM 14895 97290 21137

2/19/2014 10:27:00 AM 13443 97290 21137

2/19/2014 10:27:01 AM 12301 97290 21137

2/19/2014 10:27:02 AM 12405 97290 21137

2/19/2014 10:27:03 AM 13601 97290 21137

2/19/2014 10:27:04 AM 13300 97290 21137

2/19/2014 10:27:05 AM 14155 97290 21137

2/19/2014 10:27:06 AM 14668 97290 21137

2/19/2014 10:27:07 AM 12307 97290 21137

2/19/2014 10:27:08 AM 12106 97290 21137

2/19/2014 10:27:09 AM 12356 97290 21137

2/19/2014 10:27:10 AM 13949 97290 21137

2/19/2014 10:27:11 AM 13297 97290 21137

2/19/2014 10:27:12 AM 12684 97290 21137

2/19/2014 10:27:13 AM 13281 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:27:14 AM 13520 97290 21137

2/19/2014 10:27:15 AM 12320 97290 21137

2/19/2014 10:27:16 AM 14420 97290 21137

2/19/2014 10:27:17 AM 14585 97290 21137

2/19/2014 10:27:18 AM 14116 97290 21137

2/19/2014 10:27:19 AM 13489 97290 21137

2/19/2014 10:27:20 AM 14622 97290 21137

2/19/2014 10:27:21 AM 14905 97290 21137

2/19/2014 10:27:22 AM 14616 97290 21137

2/19/2014 10:27:23 AM 14814 97290 21137

2/19/2014 10:27:24 AM 15463 97290 21137

2/19/2014 10:27:25 AM 15086 97290 21137

2/19/2014 10:27:26 AM 14901 97290 21137

2/19/2014 10:27:27 AM 14765 97290 21137

2/19/2014 10:27:28 AM 13201 97290 21137

2/19/2014 10:27:29 AM 13560 97290 21137

2/19/2014 10:27:30 AM 13830 97290 21137

2/19/2014 10:27:31 AM 14617 97290 21137

2/19/2014 10:27:32 AM 15024 97290 21137

2/19/2014 10:27:33 AM 15606 97290 21137

2/19/2014 10:27:34 AM 15451 97290 21137

2/19/2014 10:27:35 AM 14182 97290 21137

2/19/2014 10:27:36 AM 13775 97290 21137

2/19/2014 10:27:37 AM 14154 97290 21137

2/19/2014 10:27:38 AM 13648 97290 21137

2/19/2014 10:27:39 AM 13852 97290 21137

2/19/2014 10:27:40 AM 13933 97290 21137

2/19/2014 10:27:41 AM 13953 97290 21137

2/19/2014 10:27:42 AM 14168 97290 21137

2/19/2014 10:27:43 AM 13682 97290 21137

2/19/2014 10:27:44 AM 12390 97290 21137

2/19/2014 10:27:45 AM 14257 97290 21137

2/19/2014 10:27:46 AM 14664 97290 21137

2/19/2014 10:27:47 AM 13596 97290 21137

2/19/2014 10:27:48 AM 16239 97290 21137

2/19/2014 10:27:49 AM 13779 97290 21137

2/19/2014 10:27:50 AM 12955 97290 21137

2/19/2014 10:27:51 AM 14158 97290 21137

2/19/2014 10:27:52 AM 13529 97290 21137

2/19/2014 10:27:53 AM 12622 97290 21137

2/19/2014 10:27:54 AM 14015 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:27:55 AM 14033 97290 21137

2/19/2014 10:27:56 AM 15598 97290 21137

2/19/2014 10:27:57 AM 14399 97290 21137

2/19/2014 10:27:58 AM 14415 97290 21137

2/19/2014 10:27:58 AM 13860 97290 21137

2/19/2014 10:28:00 AM 14403 97290 21137

2/19/2014 10:28:01 AM 14580 97290 21137

2/19/2014 10:28:02 AM 14055 97290 21137

2/19/2014 10:28:03 AM 14133 97290 21137

2/19/2014 10:28:04 AM 14723 97290 21137

2/19/2014 10:28:05 AM 14541 97290 21137

2/19/2014 10:28:06 AM 14615 97290 21137

2/19/2014 10:28:07 AM 13913 97290 21137

2/19/2014 10:28:08 AM 14038 97290 21137

2/19/2014 10:28:09 AM 14099 97290 21137

2/19/2014 10:28:10 AM 13395 97290 21137

2/19/2014 10:28:11 AM 13908 97290 21137

2/19/2014 10:28:12 AM 14307 97290 21137

2/19/2014 10:28:13 AM 14166 97290 21137

2/19/2014 10:28:14 AM 13441 97290 21137

2/19/2014 10:28:15 AM 14220 97290 21137

2/19/2014 10:28:16 AM 13995 97290 21137

2/19/2014 10:28:17 AM 15318 97290 21137

2/19/2014 10:28:18 AM 14119 97290 21137

2/19/2014 10:28:19 AM 14330 97290 21137

2/19/2014 10:28:20 AM 14172 97290 21137

2/19/2014 10:28:21 AM 15363 97290 21137

2/19/2014 10:28:22 AM 15150 97290 21137

2/19/2014 10:28:23 AM 13777 97290 21137

2/19/2014 10:28:24 AM 15264 97290 21137

2/19/2014 10:28:25 AM 14556 97290 21137

2/19/2014 10:28:26 AM 13869 97290 21137

2/19/2014 10:28:27 AM 14627 97290 21137

2/19/2014 10:28:28 AM 15176 97290 21137

2/19/2014 10:28:29 AM 13184 97290 21137

2/19/2014 10:28:30 AM 13286 97290 21137

2/19/2014 10:28:31 AM 12861 97290 21137

2/19/2014 10:28:32 AM 14645 97290 21137

2/19/2014 10:28:33 AM 15271 97290 21137

2/19/2014 10:28:34 AM 14377 97290 21137

2/19/2014 10:28:35 AM 13824 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:28:36 AM 15246 97290 21137

2/19/2014 10:28:37 AM 15361 97290 21137

2/19/2014 10:28:38 AM 14430 97290 21137

2/19/2014 10:28:39 AM 13327 97290 21137

2/19/2014 10:28:40 AM 14612 97290 21137

2/19/2014 10:28:41 AM 15443 97290 21137

2/19/2014 10:28:42 AM 14240 97290 21137

2/19/2014 10:28:43 AM 13970 97290 21137

2/19/2014 10:28:44 AM 14772 97290 21137

2/19/2014 10:28:45 AM 14493 97290 21137

2/19/2014 10:28:46 AM 14663 97290 21137

2/19/2014 10:28:47 AM 13685 97290 21137

2/19/2014 10:28:48 AM 13981 97290 21137

2/19/2014 10:28:49 AM 15030 97290 21137

2/19/2014 10:28:50 AM 15063 97290 21137

2/19/2014 10:28:51 AM 15136 97290 21137

2/19/2014 10:28:52 AM 15664 97290 21137

2/19/2014 10:28:53 AM 12676 97290 21137

2/19/2014 10:28:54 AM 12379 97290 21137

2/19/2014 10:28:55 AM 13504 97290 21137

2/19/2014 10:28:56 AM 14266 97290 21137

2/19/2014 10:28:57 AM 14906 97290 21137

2/19/2014 10:28:58 AM 14646 97290 21137

2/19/2014 10:28:59 AM 15061 97290 21137

2/19/2014 10:29:00 AM 13095 97290 21137

2/19/2014 10:29:01 AM 13503 97290 21137

2/19/2014 10:29:02 AM 14026 97290 21137

2/19/2014 10:29:03 AM 13226 97290 21137

2/19/2014 10:29:04 AM 14166 97290 21137

2/19/2014 10:29:05 AM 13381 97290 21137

2/19/2014 10:29:06 AM 14685 97290 21137

2/19/2014 10:29:07 AM 15251 97290 21137

2/19/2014 10:29:08 AM 15543 97290 21137

2/19/2014 10:29:09 AM 16035 97290 21137

2/19/2014 10:29:10 AM 14508 97290 21137

2/19/2014 10:29:11 AM 12867 97290 21137

2/19/2014 10:29:12 AM 13867 97290 21137

2/19/2014 10:29:13 AM 14176 97290 21137

2/19/2014 10:29:14 AM 14104 97290 21137

2/19/2014 10:29:15 AM 14852 97290 21137

2/19/2014 10:29:16 AM 15371 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 10:29:17 AM 14913 97290 21137

2/19/2014 10:29:18 AM 14138 97290 21137

2/19/2014 10:29:19 AM 15414 97290 21137

2/19/2014 10:29:20 AM 14983 97290 21137

2/19/2014 10:29:21 AM 14186 97290 21137

2/19/2014 10:29:22 AM 14226 97290 21137

2/19/2014 10:29:23 AM 14326 97290 21137

2/19/2014 10:29:24 AM 14771 97290 21137

2/19/2014 10:29:25 AM 15063 97290 21137

2/19/2014 10:29:26 AM 15945 97290 21137

2/19/2014 10:29:27 AM 14936 97290 21137

2/19/2014 10:29:28 AM 15074 97290 21137

2/19/2014 10:29:29 AM 15948 97290 21137

2/19/2014 10:29:30 AM 16197 97290 21137

2/19/2014 10:29:31 AM 16199 97290 21137

2/19/2014 10:29:32 AM 16080 97290 21137

2/19/2014 10:29:33 AM 15030 97290 21137

2/19/2014 10:29:34 AM 14767 97290 21137

2/19/2014 10:29:35 AM 13591 97290 21137

2/19/2014 10:56:04 AM 14885 97290 21137

2/19/2014 10:56:05 AM 15121 97290 21137

2/19/2014 10:56:06 AM 15390 97290 21137

2/19/2014 10:56:07 AM 15157 97290 21137

2/19/2014 10:56:08 AM 14109 97290 21137

2/19/2014 12:14:22 PM 13305 97290 21137

2/19/2014 12:14:23 PM 13676 97290 21137

2/19/2014 12:14:24 PM 14999 97290 21137

2/19/2014 12:14:25 PM 15660 97290 21137

2/19/2014 12:14:26 PM 14985 97290 21137

2/19/2014 12:14:27 PM 15566 97290 21137

2/19/2014 12:14:28 PM 13581 97290 21137

2/19/2014 12:14:29 PM 14195 97290 21137

2/19/2014 12:14:30 PM 13988 97290 21137

2/19/2014 12:14:31 PM 14807 97290 21137

2/19/2014 12:14:32 PM 13481 97290 21137

2/19/2014 12:14:33 PM 13330 97290 21137

2/19/2014 12:14:34 PM 14252 97290 21137

2/19/2014 12:14:35 PM 14213 97290 21137

2/19/2014 12:14:36 PM 14173 97290 21137

2/19/2014 12:14:37 PM 14583 97290 21137

2/19/2014 12:14:38 PM 14775 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:14:39 PM 13953 97290 21137

2/19/2014 12:14:40 PM 14078 97290 21137

2/19/2014 12:14:41 PM 13629 97290 21137

2/19/2014 12:14:42 PM 15317 97290 21137

2/19/2014 12:14:43 PM 15589 97290 21137

2/19/2014 12:14:44 PM 16287 97290 21137

2/19/2014 12:14:45 PM 15442 97290 21137

2/19/2014 12:14:46 PM 15290 97290 21137

2/19/2014 12:14:47 PM 14472 97290 21137

2/19/2014 12:14:48 PM 14478 97290 21137

2/19/2014 12:14:49 PM 14569 97290 21137

2/19/2014 12:14:50 PM 14532 97290 21137

2/19/2014 12:14:51 PM 14253 97290 21137

2/19/2014 12:14:52 PM 12473 97290 21137

2/19/2014 12:14:53 PM 15298 97290 21137

2/19/2014 12:14:54 PM 15194 97290 21137

2/19/2014 12:14:55 PM 14298 97290 21137

2/19/2014 12:14:56 PM 13984 97290 21137

2/19/2014 12:14:57 PM 14986 97290 21137

2/19/2014 12:14:58 PM 13136 97290 21137

2/19/2014 12:14:59 PM 14384 97290 21137

2/19/2014 12:15:00 PM 15056 97290 21137

2/19/2014 12:15:01 PM 14384 97290 21137

2/19/2014 12:15:02 PM 14336 97290 21137

2/19/2014 12:15:03 PM 13904 97290 21137

2/19/2014 12:15:04 PM 15116 97290 21137

2/19/2014 12:15:05 PM 14069 97290 21137

2/19/2014 12:15:06 PM 14617 97290 21137

2/19/2014 12:15:07 PM 13044 97290 21137

2/19/2014 12:15:08 PM 14571 97290 21137

2/19/2014 12:15:09 PM 14352 97290 21137

2/19/2014 12:15:10 PM 14988 97290 21137

2/19/2014 12:15:11 PM 15087 97290 21137

2/19/2014 12:15:12 PM 13761 97290 21137

2/19/2014 12:15:13 PM 12710 97290 21137

2/19/2014 12:15:14 PM 13827 97290 21137

2/19/2014 12:15:15 PM 14437 97290 21137

2/19/2014 12:15:16 PM 13389 97290 21137

2/19/2014 12:15:17 PM 13427 97290 21137

2/19/2014 12:15:18 PM 15236 97290 21137

2/19/2014 12:15:19 PM 14909 97290 21137

Page 271 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:15:20 PM 14977 97290 21137

2/19/2014 12:15:21 PM 14004 97290 21137

2/19/2014 12:15:22 PM 14001 97290 21137

2/19/2014 12:15:23 PM 13460 97290 21137

2/19/2014 12:15:24 PM 15335 97290 21137

2/19/2014 12:15:25 PM 14453 97290 21137

2/19/2014 12:15:26 PM 16603 97290 21137

2/19/2014 12:15:27 PM 13841 97290 21137

2/19/2014 12:15:28 PM 15970 97290 21137

2/19/2014 12:15:29 PM 14162 97290 21137

2/19/2014 12:15:30 PM 14880 97290 21137

2/19/2014 12:15:31 PM 12660 97290 21137

2/19/2014 12:15:32 PM 13125 97290 21137

2/19/2014 12:15:33 PM 13841 97290 21137

2/19/2014 12:15:34 PM 14530 97290 21137

2/19/2014 12:15:35 PM 13832 97290 21137

2/19/2014 12:15:36 PM 12878 97290 21137

2/19/2014 12:15:37 PM 12759 97290 21137

2/19/2014 12:15:38 PM 14230 97290 21137

2/19/2014 12:15:39 PM 14597 97290 21137

2/19/2014 12:15:40 PM 13309 97290 21137

2/19/2014 12:15:41 PM 15327 97290 21137

2/19/2014 12:15:42 PM 15262 97290 21137

2/19/2014 12:15:43 PM 15185 97290 21137

2/19/2014 12:15:44 PM 16006 97290 21137

2/19/2014 12:15:45 PM 15221 97290 21137

2/19/2014 12:15:46 PM 13345 97290 21137

2/19/2014 12:15:47 PM 16236 97290 21137

2/19/2014 12:15:48 PM 16179 97290 21137

2/19/2014 12:15:49 PM 14574 97290 21137

2/19/2014 12:15:50 PM 15193 97290 21137

2/19/2014 12:15:51 PM 14418 97290 21137

2/19/2014 12:15:52 PM 14554 97290 21137

2/19/2014 12:15:53 PM 15218 97290 21137

2/19/2014 12:15:54 PM 14484 97290 21137

2/19/2014 12:15:55 PM 14991 97290 21137

2/19/2014 12:15:56 PM 13017 97290 21137

2/19/2014 12:15:57 PM 12974 97290 21137

2/19/2014 12:15:58 PM 14403 97290 21137

2/19/2014 12:15:59 PM 12750 97290 21137

2/19/2014 12:16:00 PM 13807 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:16:01 PM 13652 97290 21137

2/19/2014 12:16:02 PM 14333 97290 21137

2/19/2014 12:16:03 PM 15103 97290 21137

2/19/2014 12:16:04 PM 13016 97290 21137

2/19/2014 12:16:05 PM 15164 97290 21137

2/19/2014 12:16:06 PM 15731 97290 21137

2/19/2014 12:16:07 PM 15362 97290 21137

2/19/2014 12:16:08 PM 16440 97290 21137

2/19/2014 12:16:09 PM 13740 97290 21137

2/19/2014 12:16:10 PM 14055 97290 21137

2/19/2014 12:16:11 PM 13263 97290 21137

2/19/2014 12:16:12 PM 14086 97290 21137

2/19/2014 12:16:13 PM 14441 97290 21137

2/19/2014 12:16:14 PM 14410 97290 21137

2/19/2014 12:16:15 PM 15302 97290 21137

2/19/2014 12:16:16 PM 14475 97290 21137

2/19/2014 12:16:17 PM 14268 97290 21137

2/19/2014 12:16:18 PM 13617 97290 21137

2/19/2014 12:16:19 PM 15464 97290 21137

2/19/2014 12:16:20 PM 14336 97290 21137

2/19/2014 12:16:21 PM 14594 97290 21137

2/19/2014 12:16:22 PM 13848 97290 21137

2/19/2014 12:16:23 PM 13782 97290 21137

2/19/2014 12:16:24 PM 15325 97290 21137

2/19/2014 12:16:25 PM 14511 97290 21137

2/19/2014 12:16:26 PM 13527 97290 21137

2/19/2014 12:16:27 PM 16252 97290 21137

2/19/2014 12:16:28 PM 14653 97290 21137

2/19/2014 12:16:29 PM 12873 97290 21137

2/19/2014 12:16:30 PM 12398 97290 21137

2/19/2014 12:16:31 PM 13839 97290 21137

2/19/2014 12:16:32 PM 15550 97290 21137

2/19/2014 12:16:33 PM 15377 97290 21137

2/19/2014 12:16:34 PM 14944 97290 21137

2/19/2014 12:16:35 PM 14986 97290 21137

2/19/2014 12:16:36 PM 15296 97290 21137

2/19/2014 12:16:37 PM 15134 97290 21137

2/19/2014 12:16:38 PM 15093 97290 21137

2/19/2014 12:16:39 PM 14663 97290 21137

2/19/2014 12:16:40 PM 13775 97290 21137

2/19/2014 12:16:41 PM 14694 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:16:42 PM 14803 97290 21137

2/19/2014 12:16:43 PM 13721 97290 21137

2/19/2014 12:16:44 PM 13030 97290 21137

2/19/2014 12:16:45 PM 14867 97290 21137

2/19/2014 12:16:46 PM 14636 97290 21137

2/19/2014 12:16:47 PM 15269 97290 21137

2/19/2014 12:16:48 PM 13837 97290 21137

2/19/2014 12:16:49 PM 15099 97290 21137

2/19/2014 12:16:50 PM 13494 97290 21137

2/19/2014 12:16:51 PM 13123 97290 21137

2/19/2014 12:16:52 PM 14261 97290 21137

2/19/2014 12:16:53 PM 14245 97290 21137

2/19/2014 12:16:54 PM 12981 97290 21137

2/19/2014 12:16:55 PM 13745 97290 21137

2/19/2014 12:16:56 PM 13066 97290 21137

2/19/2014 12:16:57 PM 13376 97290 21137

2/19/2014 12:16:58 PM 14144 97290 21137

2/19/2014 12:16:59 PM 13556 97290 21137

2/19/2014 12:17:00 PM 15119 97290 21137

2/19/2014 12:17:01 PM 14639 97290 21137

2/19/2014 12:17:02 PM 14400 97290 21137

2/19/2014 12:17:03 PM 14850 97290 21137

2/19/2014 12:17:04 PM 14602 97290 21137

2/19/2014 12:17:05 PM 13310 97290 21137

2/19/2014 12:17:06 PM 15237 97290 21137

2/19/2014 12:17:07 PM 15299 97290 21137

2/19/2014 12:17:08 PM 14805 97290 21137

2/19/2014 12:17:09 PM 15671 97290 21137

2/19/2014 12:17:10 PM 16307 97290 21137

2/19/2014 12:17:11 PM 15446 97290 21137

2/19/2014 12:17:12 PM 14961 97290 21137

2/19/2014 12:17:13 PM 14600 97290 21137

2/19/2014 12:17:14 PM 15290 97290 21137

2/19/2014 12:17:15 PM 14712 97290 21137

2/19/2014 12:17:16 PM 13248 97290 21137

2/19/2014 12:17:17 PM 14562 97290 21137

2/19/2014 12:17:18 PM 13510 97290 21137

2/19/2014 12:17:19 PM 13547 97290 21137

2/19/2014 12:17:20 PM 12626 97290 21137

2/19/2014 12:17:21 PM 11886 97290 21137

2/19/2014 12:17:22 PM 15961 97290 21137

Page 274 of 289



Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:17:23 PM 13740 97290 21137

2/19/2014 12:17:24 PM 13575 97290 21137

2/19/2014 12:17:25 PM 14043 97290 21137

2/19/2014 12:17:26 PM 14911 97290 21137

2/19/2014 12:17:27 PM 15067 97290 21137

2/19/2014 12:17:28 PM 15197 97290 21137

2/19/2014 12:17:29 PM 13879 97290 21137

2/19/2014 12:17:30 PM 14929 97290 21137

2/19/2014 12:17:31 PM 15282 97290 21137

2/19/2014 12:17:32 PM 15070 97290 21137

2/19/2014 12:17:33 PM 15197 97290 21137

2/19/2014 12:17:34 PM 14239 97290 21137

2/19/2014 12:17:35 PM 14659 97290 21137

2/19/2014 12:17:36 PM 15155 97290 21137

2/19/2014 12:17:37 PM 13328 97290 21137

2/19/2014 12:17:38 PM 13472 97290 21137

2/19/2014 12:17:39 PM 15548 97290 21137

2/19/2014 12:17:40 PM 15167 97290 21137

2/19/2014 12:17:41 PM 17501 97290 21137

2/19/2014 12:17:42 PM 16825 97290 21137

2/19/2014 12:17:43 PM 14436 97290 21137

2/19/2014 12:17:44 PM 13359 97290 21137

2/19/2014 12:17:45 PM 12249 97290 21137

2/19/2014 12:17:46 PM 13952 97290 21137

2/19/2014 12:17:47 PM 14048 97290 21137

2/19/2014 12:17:48 PM 14672 97290 21137

2/19/2014 12:17:49 PM 15968 97290 21137

2/19/2014 12:17:50 PM 15212 97290 21137

2/19/2014 12:17:51 PM 13043 97290 21137

2/19/2014 12:17:52 PM 14390 97290 21137

2/19/2014 12:17:53 PM 14967 97290 21137

2/19/2014 12:17:54 PM 16462 97290 21137

2/19/2014 12:17:55 PM 14255 97290 21137

2/19/2014 12:17:56 PM 13253 97290 21137

2/19/2014 12:17:57 PM 14006 97290 21137

2/19/2014 12:17:58 PM 14516 97290 21137

2/19/2014 12:17:59 PM 13979 97290 21137

2/19/2014 12:18:00 PM 15104 97290 21137

2/19/2014 12:18:01 PM 15086 97290 21137

2/19/2014 12:18:02 PM 16551 97290 21137

2/19/2014 12:18:03 PM 15027 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:18:04 PM 15307 97290 21137

2/19/2014 12:18:05 PM 14386 97290 21137

2/19/2014 12:18:06 PM 15716 97290 21137

2/19/2014 12:18:07 PM 14069 97290 21137

2/19/2014 12:18:08 PM 12637 97290 21137

2/19/2014 12:18:09 PM 14649 97290 21137

2/19/2014 12:18:10 PM 14432 97290 21137

2/19/2014 12:18:11 PM 13898 97290 21137

2/19/2014 12:18:12 PM 14334 97290 21137

2/19/2014 12:18:13 PM 15553 97290 21137

2/19/2014 12:18:14 PM 14268 97290 21137

2/19/2014 12:18:15 PM 14514 97290 21137

2/19/2014 12:18:16 PM 14069 97290 21137

2/19/2014 12:18:17 PM 15037 97290 21137

2/19/2014 12:18:18 PM 15759 97290 21137

2/19/2014 12:18:19 PM 14829 97290 21137

2/19/2014 12:18:20 PM 14507 97290 21137

2/19/2014 12:18:21 PM 16406 97290 21137

2/19/2014 12:18:22 PM 16131 97290 21137

2/19/2014 12:18:23 PM 15463 97290 21137

2/19/2014 12:18:24 PM 15145 97290 21137

2/19/2014 12:18:25 PM 14736 97290 21137

2/19/2014 12:18:26 PM 14694 97290 21137

2/19/2014 12:18:27 PM 15583 97290 21137

2/19/2014 12:18:28 PM 15656 97290 21137

2/19/2014 12:18:29 PM 15208 97290 21137

2/19/2014 12:18:30 PM 15356 97290 21137

2/19/2014 12:18:31 PM 14819 97290 21137

2/19/2014 12:18:32 PM 14534 97290 21137

2/19/2014 12:18:33 PM 15783 97290 21137

2/19/2014 12:18:34 PM 14745 97290 21137

2/19/2014 12:18:35 PM 16046 97290 21137

2/19/2014 12:18:36 PM 16191 97290 21137

2/19/2014 12:18:37 PM 16108 97290 21137

2/19/2014 12:18:38 PM 15307 97290 21137

2/19/2014 12:18:39 PM 14956 97290 21137

2/19/2014 12:18:40 PM 14299 97290 21137

2/19/2014 12:18:41 PM 15154 97290 21137

2/19/2014 12:18:42 PM 14768 97290 21137

2/19/2014 12:18:43 PM 16022 97290 21137

2/19/2014 12:18:44 PM 15255 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:18:45 PM 14913 97290 21137

2/19/2014 12:18:46 PM 14768 97290 21137

2/19/2014 12:18:47 PM 17102 97290 21137

2/19/2014 12:18:48 PM 16215 97290 21137

2/19/2014 12:18:49 PM 15753 97290 21137

2/19/2014 12:18:50 PM 15488 97290 21137

2/19/2014 12:18:51 PM 15902 97290 21137

2/19/2014 12:18:52 PM 15945 97290 21137

2/19/2014 12:18:53 PM 17786 97290 21137

2/19/2014 12:18:54 PM 17466 97290 21137

2/19/2014 12:18:55 PM 16396 97290 21137

2/19/2014 12:18:56 PM 17959 97290 21137

2/19/2014 12:18:57 PM 17269 97290 21137

2/19/2014 12:18:58 PM 15747 97290 21137

2/19/2014 12:18:59 PM 16147 97290 21137

2/19/2014 12:19:00 PM 13876 97290 21137

2/19/2014 12:19:01 PM 14449 97290 21137

2/19/2014 12:19:02 PM 14532 97290 21137

2/19/2014 12:19:03 PM 15273 97290 21137

2/19/2014 12:19:04 PM 15248 97290 21137

2/19/2014 12:19:05 PM 16352 97290 21137

2/19/2014 12:19:06 PM 14798 97290 21137

2/19/2014 12:19:07 PM 15819 97290 21137

2/19/2014 12:19:09 PM 15126 97290 21137

2/19/2014 12:19:10 PM 14161 97290 21137

2/19/2014 12:19:11 PM 14580 97290 21137

2/19/2014 12:19:12 PM 15825 97290 21137

2/19/2014 12:19:13 PM 17246 97290 21137

2/19/2014 12:19:14 PM 16851 97290 21137

2/19/2014 12:19:15 PM 16573 97290 21137

2/19/2014 12:19:16 PM 16353 97290 21137

2/19/2014 12:19:17 PM 17318 97290 21137

2/19/2014 12:19:18 PM 15969 97290 21137

2/19/2014 12:19:19 PM 17164 97290 21137

2/19/2014 12:19:20 PM 15330 97290 21137

2/19/2014 12:19:21 PM 15982 97290 21137

2/19/2014 12:19:22 PM 16775 97290 21137

2/19/2014 12:19:23 PM 14664 97290 21137

2/19/2014 12:19:24 PM 15516 97290 21137

2/19/2014 12:19:25 PM 16659 97290 21137

2/19/2014 12:19:26 PM 15624 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:19:27 PM 15966 97290 21137

2/19/2014 12:19:28 PM 15271 97290 21137

2/19/2014 12:19:29 PM 15577 97290 21137

2/19/2014 12:19:30 PM 15234 97290 21137

2/19/2014 12:19:31 PM 14398 97290 21137

2/19/2014 12:19:32 PM 14969 97290 21137

2/19/2014 12:19:33 PM 15922 97290 21137

2/19/2014 12:19:34 PM 15050 97290 21137

2/19/2014 12:19:35 PM 15372 97290 21137

2/19/2014 12:19:36 PM 14373 97290 21137

2/19/2014 12:19:37 PM 15713 97290 21137

2/19/2014 12:19:38 PM 14128 97290 21137

2/19/2014 12:19:39 PM 15742 97290 21137

2/19/2014 12:19:40 PM 15995 97290 21137

2/19/2014 12:19:41 PM 18398 97290 21137

2/19/2014 12:19:42 PM 17799 97290 21137

2/19/2014 12:19:43 PM 18850 97290 21137

2/19/2014 12:19:44 PM 19532 97290 21137

2/19/2014 12:19:45 PM 19373 97290 21137

2/19/2014 12:19:46 PM 18703 97290 21137

2/19/2014 12:19:47 PM 16766 97290 21137

2/19/2014 12:19:48 PM 18621 97290 21137

2/19/2014 12:19:49 PM 16835 97290 21137

2/19/2014 12:19:50 PM 16568 97290 21137

2/19/2014 12:19:51 PM 15122 97290 21137

2/19/2014 12:19:52 PM 15750 97290 21137

2/19/2014 12:19:53 PM 15247 97290 21137

2/19/2014 12:19:54 PM 14702 97290 21137

2/19/2014 12:19:55 PM 15435 97290 21137

2/19/2014 12:19:56 PM 14718 97290 21137

2/19/2014 12:19:57 PM 15319 97290 21137

2/19/2014 12:19:58 PM 14270 97290 21137

2/19/2014 12:19:59 PM 15837 97290 21137

2/19/2014 12:20:01 PM 17452 97290 21137

2/19/2014 12:20:02 PM 17113 97290 21137

2/19/2014 12:20:03 PM 16968 97290 21137

2/19/2014 12:20:04 PM 19092 97290 21137

2/19/2014 12:20:05 PM 18813 97290 21137

2/19/2014 12:20:06 PM 17513 97290 21137

2/19/2014 12:20:07 PM 16618 97290 21137

2/19/2014 12:20:08 PM 17684 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:20:09 PM 17321 97290 21137

2/19/2014 12:20:10 PM 16000 97290 21137

2/19/2014 12:20:11 PM 17320 97290 21137

2/19/2014 12:20:12 PM 16090 97290 21137

2/19/2014 12:20:13 PM 16502 97290 21137

2/19/2014 12:20:14 PM 16095 97290 21137

2/19/2014 12:20:15 PM 16683 97290 21137

2/19/2014 12:20:16 PM 15331 97290 21137

2/19/2014 12:20:17 PM 16072 97290 21137

2/19/2014 12:20:18 PM 15238 97290 21137

2/19/2014 12:20:19 PM 15089 97290 21137

2/19/2014 12:20:20 PM 15802 97290 21137

2/19/2014 12:20:21 PM 16160 97290 21137

2/19/2014 12:20:22 PM 16550 97290 21137

2/19/2014 12:20:23 PM 16167 97290 21137

2/19/2014 12:20:24 PM 17272 97290 21137

2/19/2014 12:20:25 PM 15598 97290 21137

2/19/2014 12:20:26 PM 15569 97290 21137

2/19/2014 12:20:27 PM 17392 97290 21137

2/19/2014 12:20:28 PM 18028 97290 21137

2/19/2014 12:20:29 PM 16747 97290 21137

2/19/2014 12:20:30 PM 15286 97290 21137

2/19/2014 12:20:31 PM 16961 97290 21137

2/19/2014 12:20:32 PM 16240 97290 21137

2/19/2014 12:20:33 PM 15610 97290 21137

2/19/2014 12:20:34 PM 16442 97290 21137

2/19/2014 12:20:35 PM 15240 97290 21137

2/19/2014 12:20:36 PM 14460 97290 21137

2/19/2014 12:20:37 PM 13725 97290 21137

2/19/2014 12:20:38 PM 15431 97290 21137

2/19/2014 12:20:39 PM 14988 97290 21137

2/19/2014 12:20:40 PM 13767 97290 21137

2/19/2014 12:20:41 PM 15561 97290 21137

2/19/2014 12:20:42 PM 15590 97290 21137

2/19/2014 12:20:43 PM 16317 97290 21137

2/19/2014 12:20:44 PM 16949 97290 21137

2/19/2014 12:20:45 PM 17047 97290 21137

2/19/2014 12:20:46 PM 15721 97290 21137

2/19/2014 12:20:47 PM 15810 97290 21137

2/19/2014 12:20:48 PM 18232 97290 21137

2/19/2014 12:20:49 PM 16108 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:20:50 PM 18697 97290 21137

2/19/2014 12:20:51 PM 19494 97290 21137

2/19/2014 12:20:52 PM 18583 97290 21137

2/19/2014 12:20:53 PM 15056 97290 21137

2/19/2014 12:20:54 PM 16394 97290 21137

2/19/2014 12:20:55 PM 16237 97290 21137

2/19/2014 12:20:56 PM 18304 97290 21137

2/19/2014 12:20:57 PM 17386 97290 21137

2/19/2014 12:20:58 PM 16256 97290 21137

2/19/2014 12:20:59 PM 15974 97290 21137

2/19/2014 12:21:00 PM 15573 97290 21137

2/19/2014 12:21:01 PM 15473 97290 21137

2/19/2014 12:21:02 PM 15628 97290 21137

2/19/2014 12:21:03 PM 15457 97290 21137

2/19/2014 12:21:04 PM 15024 97290 21137

2/19/2014 12:21:05 PM 16296 97290 21137

2/19/2014 12:21:06 PM 17274 97290 21137

2/19/2014 12:21:07 PM 17878 97290 21137

2/19/2014 12:21:08 PM 18749 97290 21137

2/19/2014 12:21:09 PM 20587 97290 21137

2/19/2014 12:21:10 PM 19156 97290 21137

2/19/2014 12:21:11 PM 16999 97290 21137

2/19/2014 12:21:12 PM 17509 97290 21137

2/19/2014 12:21:13 PM 15987 97290 21137

2/19/2014 12:21:14 PM 16447 97290 21137

2/19/2014 12:21:15 PM 15451 97290 21137

2/19/2014 12:21:16 PM 16732 97290 21137

2/19/2014 12:21:17 PM 17083 97290 21137

2/19/2014 12:21:18 PM 15191 97290 21137

2/19/2014 12:21:19 PM 14897 97290 21137

2/19/2014 12:21:20 PM 15424 97290 21137

2/19/2014 12:21:21 PM 14416 97290 21137

2/19/2014 12:21:22 PM 14314 97290 21137

2/19/2014 12:21:23 PM 14318 97290 21137

2/19/2014 12:21:24 PM 16119 97290 21137

2/19/2014 12:21:25 PM 15040 97290 21137

2/19/2014 12:21:26 PM 14620 97290 21137

2/19/2014 12:21:27 PM 16405 97290 21137

2/19/2014 12:21:28 PM 16341 97290 21137

2/19/2014 12:21:29 PM 17585 97290 21137

2/19/2014 12:21:30 PM 17356 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:21:31 PM 17359 97290 21137

2/19/2014 12:21:32 PM 17599 97290 21137

2/19/2014 12:21:33 PM 18200 97290 21137

2/19/2014 12:21:34 PM 18680 97290 21137

2/19/2014 12:21:35 PM 17750 97290 21137

2/19/2014 12:21:36 PM 15597 97290 21137

2/19/2014 12:21:37 PM 16649 97290 21137

2/19/2014 12:21:38 PM 15382 97290 21137

2/19/2014 12:21:39 PM 15275 97290 21137

2/19/2014 12:21:40 PM 15338 97290 21137

2/19/2014 12:21:41 PM 16704 97290 21137

2/19/2014 12:21:42 PM 14766 97290 21137

2/19/2014 12:21:43 PM 15631 97290 21137

2/19/2014 12:21:44 PM 15277 97290 21137

2/19/2014 12:21:45 PM 16299 97290 21137

2/19/2014 12:21:46 PM 16225 97290 21137

2/19/2014 12:21:47 PM 15366 97290 21137

2/19/2014 12:21:48 PM 16741 97290 21137

2/19/2014 12:21:49 PM 16245 97290 21137

2/19/2014 12:21:50 PM 18881 97290 21137

2/19/2014 12:21:51 PM 18440 97290 21137

2/19/2014 12:21:52 PM 18220 97290 21137

2/19/2014 12:21:53 PM 18595 97290 21137

2/19/2014 12:21:54 PM 18328 97290 21137

2/19/2014 12:21:55 PM 18592 97290 21137

2/19/2014 12:21:56 PM 16708 97290 21137

2/19/2014 12:21:57 PM 16897 97290 21137

2/19/2014 12:21:58 PM 16254 97290 21137

2/19/2014 12:21:59 PM 15553 97290 21137

2/19/2014 12:22:00 PM 16578 97290 21137

2/19/2014 12:22:01 PM 14404 97290 21137

2/19/2014 12:22:02 PM 16831 97290 21137

2/19/2014 12:22:03 PM 14797 97290 21137

2/19/2014 12:22:04 PM 15759 97290 21137

2/19/2014 12:22:05 PM 15250 97290 21137

2/19/2014 12:22:06 PM 14972 97290 21137

2/19/2014 12:22:07 PM 15743 97290 21137

2/19/2014 12:22:08 PM 14615 97290 21137

2/19/2014 12:22:09 PM 16014 97290 21137

2/19/2014 12:22:10 PM 16093 97290 21137

2/19/2014 12:22:11 PM 16986 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:22:12 PM 18218 97290 21137

2/19/2014 12:22:13 PM 18954 97290 21137

2/19/2014 12:22:14 PM 17848 97290 21137

2/19/2014 12:22:15 PM 17872 97290 21137

2/19/2014 12:22:16 PM 18988 97290 21137

2/19/2014 12:22:17 PM 19147 97290 21137

2/19/2014 12:22:18 PM 17836 97290 21137

2/19/2014 12:22:19 PM 17839 97290 21137

2/19/2014 12:22:20 PM 18409 97290 21137

2/19/2014 12:24:36 PM 18261 97290 21137

2/19/2014 12:24:37 PM 17255 97290 21137

2/19/2014 12:24:38 PM 18143 97290 21137

2/19/2014 12:24:39 PM 19206 97290 21137

2/19/2014 12:24:40 PM 20041 97290 21137

2/19/2014 12:24:41 PM 17520 97290 21137

2/19/2014 12:24:42 PM 18180 97290 21137

2/19/2014 12:24:43 PM 17205 97290 21137

2/19/2014 12:24:44 PM 17861 97290 21137

2/19/2014 12:24:45 PM 18535 97290 21137

2/19/2014 12:24:46 PM 18254 97290 21137

2/19/2014 12:24:47 PM 18723 97290 21137

2/19/2014 12:24:48 PM 18450 97290 21137

2/19/2014 12:24:49 PM 20182 97290 21137

2/19/2014 12:24:50 PM 18215 97290 21137

2/19/2014 12:24:51 PM 16914 97290 21137

2/19/2014 12:24:52 PM 18508 97290 21137

2/19/2014 12:24:53 PM 15727 97290 21137

2/19/2014 12:24:54 PM 15991 97290 21137

2/19/2014 12:24:55 PM 16537 97290 21137

2/19/2014 12:24:56 PM 15894 97290 21137

2/19/2014 12:24:57 PM 16783 97290 21137

2/19/2014 12:24:58 PM 14846 97290 21137

2/19/2014 12:24:59 PM 14901 97290 21137

2/19/2014 12:25:00 PM 16625 97290 21137

2/19/2014 12:25:01 PM 15886 97290 21137

2/19/2014 12:25:02 PM 16121 97290 21137

2/19/2014 12:25:03 PM 15820 97290 21137

2/19/2014 12:25:04 PM 15055 97290 21137

2/19/2014 12:25:05 PM 15313 97290 21137

2/19/2014 12:25:06 PM 16128 97290 21137

2/19/2014 12:25:07 PM 15402 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:25:08 PM 15040 97290 21137

2/19/2014 12:25:09 PM 16480 97290 21137

2/19/2014 12:25:10 PM 17620 97290 21137

2/19/2014 12:25:11 PM 18145 97290 21137

2/19/2014 12:25:12 PM 16806 97290 21137

2/19/2014 12:25:13 PM 15961 97290 21137

2/19/2014 12:25:14 PM 14820 97290 21137

2/19/2014 12:25:15 PM 16845 97290 21137

2/19/2014 12:25:16 PM 15371 97290 21137

2/19/2014 12:25:17 PM 15843 97290 21137

2/19/2014 12:25:18 PM 16470 97290 21137

2/19/2014 12:25:19 PM 15127 97290 21137

2/19/2014 12:25:20 PM 15662 97290 21137

2/19/2014 12:25:21 PM 15675 97290 21137

2/19/2014 12:25:22 PM 14538 97290 21137

2/19/2014 12:25:23 PM 14974 97290 21137

2/19/2014 12:25:24 PM 16943 97290 21137

2/19/2014 12:25:25 PM 17436 97290 21137

2/19/2014 12:25:26 PM 18399 97290 21137

2/19/2014 12:25:27 PM 17199 97290 21137

2/19/2014 12:25:28 PM 18400 97290 21137

2/19/2014 12:25:29 PM 18580 97290 21137

2/19/2014 12:25:30 PM 17245 97290 21137

2/19/2014 12:25:31 PM 16791 97290 21137

2/19/2014 12:25:32 PM 16617 97290 21137

2/19/2014 12:25:33 PM 15194 97290 21137

2/19/2014 12:25:34 PM 15138 97290 21137

2/19/2014 12:25:35 PM 15424 97290 21137

2/19/2014 12:25:36 PM 15406 97290 21137

2/19/2014 12:25:37 PM 16481 97290 21137

2/19/2014 12:25:38 PM 15940 97290 21137

2/19/2014 12:25:39 PM 14905 97290 21137

2/19/2014 12:25:40 PM 17076 97290 21137

2/19/2014 12:25:41 PM 14319 97290 21137

2/19/2014 12:25:42 PM 14949 97290 21137

2/19/2014 12:25:43 PM 15437 97290 21137

2/19/2014 12:25:44 PM 16009 97290 21137

2/19/2014 12:25:45 PM 16422 97290 21137

2/19/2014 12:25:46 PM 16165 97290 21137

2/19/2014 12:25:47 PM 18381 97290 21137

2/19/2014 12:25:48 PM 16745 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:25:49 PM 15226 97290 21137

2/19/2014 12:25:50 PM 14996 97290 21137

2/19/2014 12:25:51 PM 15659 97290 21137

2/19/2014 12:25:52 PM 16905 97290 21137

2/19/2014 12:25:53 PM 15896 97290 21137

2/19/2014 12:25:54 PM 14144 97290 21137

2/19/2014 12:25:55 PM 15776 97290 21137

2/19/2014 12:25:56 PM 17864 97290 21137

2/19/2014 12:25:57 PM 14906 97290 21137

2/19/2014 12:25:58 PM 15396 97290 21137

2/19/2014 12:25:59 PM 15579 97290 21137

2/19/2014 12:26:00 PM 14184 97290 21137

2/19/2014 12:26:01 PM 13446 97290 21137

2/19/2014 12:26:02 PM 15151 97290 21137

2/19/2014 12:26:03 PM 16267 97290 21137

2/19/2014 12:26:04 PM 16397 97290 21137

2/19/2014 12:26:05 PM 16009 97290 21137

2/19/2014 12:26:06 PM 16182 97290 21137

2/19/2014 12:26:07 PM 15115 97290 21137

2/19/2014 12:26:08 PM 17069 97290 21137

2/19/2014 12:26:09 PM 16957 97290 21137

2/19/2014 12:26:10 PM 15939 97290 21137

2/19/2014 12:26:11 PM 17034 97290 21137

2/19/2014 12:26:12 PM 15448 97290 21137

2/19/2014 12:26:13 PM 15232 97290 21137

2/19/2014 12:26:14 PM 14968 97290 21137

2/19/2014 12:26:15 PM 14242 97290 21137

2/19/2014 12:26:16 PM 14060 97290 21137

2/19/2014 12:26:17 PM 14705 97290 21137

2/19/2014 12:26:18 PM 13966 97290 21137

2/19/2014 12:26:19 PM 16181 97290 21137

2/19/2014 12:26:20 PM 16495 97290 21137

2/19/2014 12:26:21 PM 13904 97290 21137

2/19/2014 12:26:22 PM 14936 97290 21137

2/19/2014 12:26:23 PM 14024 97290 21137

2/19/2014 12:26:24 PM 14186 97290 21137

2/19/2014 12:26:25 PM 15516 97290 21137

2/19/2014 12:26:26 PM 15309 97290 21137

2/19/2014 12:26:27 PM 15497 97290 21137

2/19/2014 12:26:28 PM 14014 97290 21137

2/19/2014 12:26:29 PM 14513 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:26:30 PM 15148 97290 21137

2/19/2014 12:26:31 PM 15217 97290 21137

2/19/2014 12:26:32 PM 14994 97290 21137

2/19/2014 12:26:33 PM 16288 97290 21137

2/19/2014 12:26:34 PM 16102 97290 21137

2/19/2014 12:26:35 PM 14465 97290 21137

2/19/2014 12:26:36 PM 15376 97290 21137

2/19/2014 12:26:37 PM 15604 97290 21137

2/19/2014 12:26:38 PM 15511 97290 21137

2/19/2014 12:26:39 PM 14797 97290 21137

2/19/2014 12:26:40 PM 15609 97290 21137

2/19/2014 12:26:41 PM 15362 97290 21137

2/19/2014 12:26:42 PM 16680 97290 21137

2/19/2014 12:26:43 PM 16830 97290 21137

2/19/2014 12:26:44 PM 16027 97290 21137

2/19/2014 12:26:45 PM 15347 97290 21137

2/19/2014 12:26:46 PM 16166 97290 21137

2/19/2014 12:26:47 PM 14451 97290 21137

2/19/2014 12:26:48 PM 15553 97290 21137

2/19/2014 12:26:49 PM 14298 97290 21137

2/19/2014 12:26:50 PM 14794 97290 21137

2/19/2014 12:26:51 PM 15668 97290 21137

2/19/2014 12:26:52 PM 15677 97290 21137

2/19/2014 12:26:53 PM 14419 97290 21137

2/19/2014 12:26:54 PM 13984 97290 21137

2/19/2014 12:26:55 PM 15736 97290 21137

2/19/2014 12:26:56 PM 14464 97290 21137

2/19/2014 12:26:57 PM 14296 97290 21137

2/19/2014 12:26:58 PM 15844 97290 21137

2/19/2014 12:26:59 PM 14761 97290 21137

2/19/2014 12:27:00 PM 17220 97290 21137

2/19/2014 12:27:01 PM 16215 97290 21137

2/19/2014 12:27:02 PM 14103 97290 21137

2/19/2014 12:27:03 PM 14986 97290 21137

2/19/2014 12:27:04 PM 15506 97290 21137

2/19/2014 12:27:05 PM 15876 97290 21137

2/19/2014 12:27:06 PM 16029 97290 21137

2/19/2014 12:27:07 PM 16187 97290 21137

2/19/2014 12:27:08 PM 16976 97290 21137

2/19/2014 12:27:09 PM 16154 97290 21137

2/19/2014 12:27:10 PM 15558 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:27:11 PM 15319 97290 21137

2/19/2014 12:27:12 PM 13129 97290 21137

2/19/2014 12:27:13 PM 13422 97290 21137

2/19/2014 12:27:14 PM 13825 97290 21137

2/19/2014 12:27:15 PM 14046 97290 21137

2/19/2014 12:27:16 PM 16411 97290 21137

2/19/2014 12:27:17 PM 15742 97290 21137

2/19/2014 12:27:18 PM 15995 97290 21137

2/19/2014 12:27:19 PM 15969 97290 21137

2/19/2014 12:27:20 PM 14402 97290 21137

2/19/2014 12:27:21 PM 14910 97290 21137

2/19/2014 12:27:22 PM 14467 97290 21137

2/19/2014 12:27:23 PM 14117 97290 21137

2/19/2014 12:27:24 PM 14719 97290 21137

2/19/2014 12:27:25 PM 15049 97290 21137

2/19/2014 12:27:26 PM 13962 97290 21137

2/19/2014 12:27:27 PM 15610 97290 21137

2/19/2014 12:27:28 PM 14342 97290 21137

2/19/2014 12:27:29 PM 14115 97290 21137

2/19/2014 12:27:30 PM 13938 97290 21137

2/19/2014 12:27:31 PM 11884 97290 21137

2/19/2014 12:27:32 PM 14131 97290 21137

2/19/2014 12:27:33 PM 13702 97290 21137

2/19/2014 12:27:34 PM 15035 97290 21137

2/19/2014 12:27:35 PM 15369 97290 21137

2/19/2014 12:27:36 PM 14732 97290 21137

2/19/2014 12:27:37 PM 15023 97290 21137

2/19/2014 12:27:38 PM 15845 97290 21137

2/19/2014 12:27:39 PM 13621 97290 21137

2/19/2014 12:27:40 PM 13935 97290 21137

2/19/2014 12:27:41 PM 16383 97290 21137

2/19/2014 12:27:42 PM 15436 97290 21137

2/19/2014 12:27:43 PM 15529 97290 21137

2/19/2014 12:27:44 PM 14952 97290 21137

2/19/2014 12:27:45 PM 13488 97290 21137

2/19/2014 12:27:46 PM 14292 97290 21137

2/19/2014 12:27:47 PM 15213 97290 21137

2/19/2014 12:27:48 PM 15503 97290 21137

2/19/2014 12:27:49 PM 14585 97290 21137

2/19/2014 12:27:50 PM 14086 97290 21137

2/19/2014 12:27:51 PM 14471 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:27:52 PM 15078 97290 21137

2/19/2014 12:27:53 PM 14569 97290 21137

2/19/2014 12:27:54 PM 15072 97290 21137

2/19/2014 12:27:55 PM 14208 97290 21137

2/19/2014 12:27:56 PM 14082 97290 21137

2/19/2014 12:27:57 PM 14440 97290 21137

2/19/2014 12:27:58 PM 14890 97290 21137

2/19/2014 12:27:59 PM 13682 97290 21137

2/19/2014 12:28:00 PM 14160 97290 21137

2/19/2014 12:28:01 PM 16050 97290 21137

2/19/2014 12:28:02 PM 16312 97290 21137

2/19/2014 12:28:03 PM 14668 97290 21137

2/19/2014 12:28:04 PM 13477 97290 21137

2/19/2014 12:28:05 PM 14559 97290 21137

2/19/2014 12:28:06 PM 13989 97290 21137

2/19/2014 12:28:07 PM 12527 97290 21137

2/19/2014 12:28:08 PM 14111 97290 21137

2/19/2014 12:28:09 PM 16098 97290 21137

2/19/2014 12:28:10 PM 15064 97290 21137

2/19/2014 12:28:11 PM 14686 97290 21137

2/19/2014 12:28:12 PM 14471 97290 21137

2/19/2014 12:28:13 PM 16728 97290 21137

2/19/2014 12:28:14 PM 14382 97290 21137

2/19/2014 12:28:15 PM 14875 97290 21137

2/19/2014 12:28:16 PM 14429 97290 21137

2/19/2014 12:28:17 PM 13957 97290 21137

2/19/2014 12:28:18 PM 14079 97290 21137

2/19/2014 12:28:19 PM 14619 97290 21137

2/19/2014 12:28:20 PM 14155 97290 21137

2/19/2014 12:28:21 PM 15358 97290 21137

2/19/2014 12:28:22 PM 14789 97290 21137

2/19/2014 12:28:23 PM 14587 97290 21137

2/19/2014 12:28:24 PM 14536 97290 21137

2/19/2014 12:28:25 PM 14224 97290 21137

2/19/2014 12:28:26 PM 14266 97290 21137

2/19/2014 12:28:27 PM 15026 97290 21137

2/19/2014 12:28:28 PM 14616 97290 21137

2/19/2014 12:28:29 PM 16134 97290 21137

2/19/2014 12:28:30 PM 14443 97290 21137

2/19/2014 12:28:31 PM 15611 97290 21137

2/19/2014 12:28:32 PM 15452 97290 21137
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Class 1 Area: 771.7 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 2

2/19/2014 12:28:33 PM 14723 97290 21137

2/19/2014 12:28:37 PM 15108 97290 21137

2/19/2014 12:28:38 PM 14757 97290 21137
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Class: 1 Area: 771.7 m2 GWS

Min: 10790

Avg: 15509

Max: 21308

St Dev: 1620

Readings ≥ IL: 1

Radionuclide of Concern (ROC): 226Ra

*Readings above investigation level highlighted in gray.

Gamma Scan Measurement Report

Gross Gamma 

CPM Summary

Survey Unit: 2
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Investigation

Date
Gross Gamma 

CPM

Investigation Level 

CPM

2/20/2014 18949 20150

2/20/2014 15574 20150

2/20/2014 14908 20150

2/20/2014 16312 20150

2/20/2014 15171 20150

2/20/2014 16534 20150

2/20/2014 15623 20150

2/20/2014 15249 20150

2/20/2014 14984 20150

2/20/2014 15871 20150

Min: 14908

Avg: 15918

Max: 18949

St Dev: 1194

Readings ≥ IL: 0

10 97290

Gross 

Gamma 

CPM 

Summary

*Readings above investigation level 
highlighted in gray.

7 97290

8 97290

9 97290

97290

4 97290

5 97290

6 97290

Radionuclide of Concern (ROC): 226Ra

Location Instrument Used

1 97290

2 97290

3

Gamma Static Measurement Report
Survey Unit: 02 Class: 1 Area: 771.7 m2

Page 1 of 1



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

2/14/2014 9:25:08 AM 17783 97290 21137

2/14/2014 9:25:09 AM 17345 97290 21137

2/14/2014 9:25:10 AM 18316 97290 21137

2/14/2014 9:25:11 AM 17839 97290 21137

2/14/2014 9:25:12 AM 17419 97290 21137

2/14/2014 9:25:13 AM 16655 97290 21137

2/14/2014 9:25:14 AM 17903 97290 21137

2/14/2014 9:25:15 AM 18996 97290 21137

2/14/2014 9:25:16 AM 17679 97290 21137

2/14/2014 9:25:17 AM 20049 97290 21137

2/14/2014 9:25:18 AM 15962 97290 21137

2/14/2014 9:25:19 AM 17490 97290 21137

2/14/2014 9:25:20 AM 18382 97290 21137

2/14/2014 9:25:21 AM 18671 97290 21137

2/14/2014 9:25:22 AM 18174 97290 21137

2/14/2014 9:25:23 AM 17173 97290 21137

2/14/2014 9:25:24 AM 18123 97290 21137

2/14/2014 9:25:25 AM 17880 97290 21137

2/14/2014 9:25:26 AM 17700 97290 21137

2/14/2014 9:25:27 AM 16785 97290 21137

2/14/2014 9:25:28 AM 17426 97290 21137

2/14/2014 9:25:29 AM 18516 97290 21137

2/14/2014 9:25:30 AM 17529 97290 21137

2/14/2014 9:25:31 AM 17132 97290 21137

2/14/2014 9:25:32 AM 18533 97290 21137

2/14/2014 9:25:33 AM 17773 97290 21137

2/14/2014 9:25:34 AM 18753 97290 21137

2/14/2014 9:25:35 AM 18788 97290 21137

2/14/2014 9:25:36 AM 19097 97290 21137

2/14/2014 9:25:37 AM 16774 97290 21137

2/14/2014 9:25:38 AM 17063 97290 21137

2/14/2014 9:25:39 AM 19506 97290 21137

2/14/2014 9:25:40 AM 18826 97290 21137

2/14/2014 9:25:41 AM 19136 97290 21137

2/14/2014 9:25:42 AM 18854 97290 21137

2/14/2014 9:25:43 AM 16953 97290 21137

2/14/2014 9:25:44 AM 16778 97290 21137

2/14/2014 9:25:45 AM 17634 97290 21137

2/14/2014 9:25:46 AM 17788 97290 21137

2/14/2014 9:25:47 AM 15727 97290 21137

2/14/2014 9:25:48 AM 16441 97290 21137

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:25:49 AM 17070 97290 21137

2/14/2014 9:25:50 AM 16987 97290 21137

2/14/2014 9:25:51 AM 15977 97290 21137

2/14/2014 9:25:52 AM 17224 97290 21137

2/14/2014 9:25:53 AM 16036 97290 21137

2/14/2014 9:25:54 AM 16999 97290 21137

2/14/2014 9:25:55 AM 15319 97290 21137

2/14/2014 9:25:56 AM 16940 97290 21137

2/14/2014 9:25:57 AM 16535 97290 21137

2/14/2014 9:25:58 AM 17513 97290 21137

2/14/2014 9:25:59 AM 18628 97290 21137

2/14/2014 9:26:00 AM 17617 97290 21137

2/14/2014 9:26:01 AM 17034 97290 21137

2/14/2014 9:26:02 AM 17068 97290 21137

2/14/2014 9:26:03 AM 15427 97290 21137

2/14/2014 9:26:04 AM 15406 97290 21137

2/14/2014 9:26:05 AM 17171 97290 21137

2/14/2014 9:26:06 AM 16893 97290 21137

2/14/2014 9:26:07 AM 17213 97290 21137

2/14/2014 9:26:08 AM 17353 97290 21137

2/14/2014 9:26:09 AM 17778 97290 21137

2/14/2014 9:26:10 AM 17854 97290 21137

2/14/2014 9:26:11 AM 16763 97290 21137

2/14/2014 9:26:12 AM 16791 97290 21137

2/14/2014 9:26:13 AM 16587 97290 21137

2/14/2014 9:27:35 AM 17370 97290 21137

2/14/2014 9:27:36 AM 16642 97290 21137

2/14/2014 9:27:37 AM 17270 97290 21137

2/14/2014 9:27:38 AM 17217 97290 21137

2/14/2014 9:27:39 AM 16874 97290 21137

2/14/2014 9:27:40 AM 16458 97290 21137

2/14/2014 9:27:41 AM 16534 97290 21137

2/14/2014 9:27:42 AM 16793 97290 21137

2/14/2014 9:27:43 AM 17038 97290 21137

2/14/2014 9:27:44 AM 17579 97290 21137

2/14/2014 9:27:45 AM 19185 97290 21137

2/14/2014 9:27:46 AM 16796 97290 21137

2/14/2014 9:27:47 AM 19318 97290 21137

2/14/2014 9:27:48 AM 16034 97290 21137

2/14/2014 9:27:49 AM 18228 97290 21137

2/14/2014 9:27:50 AM 15927 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:27:51 AM 16041 97290 21137

2/14/2014 9:27:52 AM 17450 97290 21137

2/14/2014 9:27:53 AM 18792 97290 21137

2/14/2014 9:27:54 AM 17478 97290 21137

2/14/2014 9:27:55 AM 18409 97290 21137

2/14/2014 9:27:56 AM 18912 97290 21137

2/14/2014 9:27:57 AM 18648 97290 21137

2/14/2014 9:27:58 AM 17772 97290 21137

2/14/2014 9:27:59 AM 18663 97290 21137

2/14/2014 9:28:00 AM 18585 97290 21137

2/14/2014 9:28:01 AM 19466 97290 21137

2/14/2014 9:28:02 AM 17496 97290 21137

2/14/2014 9:28:03 AM 16524 97290 21137

2/14/2014 9:28:04 AM 16611 97290 21137

2/14/2014 9:28:05 AM 16152 97290 21137

2/14/2014 9:28:06 AM 17808 97290 21137

2/14/2014 9:28:07 AM 17742 97290 21137

2/14/2014 9:28:08 AM 17845 97290 21137

2/14/2014 9:28:09 AM 19041 97290 21137

2/14/2014 9:28:10 AM 18020 97290 21137

2/14/2014 9:28:11 AM 17285 97290 21137

2/14/2014 9:28:12 AM 17671 97290 21137

2/14/2014 9:28:13 AM 16987 97290 21137

2/14/2014 9:28:14 AM 18407 97290 21137

2/14/2014 9:28:15 AM 18731 97290 21137

2/14/2014 9:28:16 AM 17703 97290 21137

2/14/2014 9:29:47 AM 16968 97290 21137

2/14/2014 9:29:48 AM 16422 97290 21137

2/14/2014 9:29:49 AM 17065 97290 21137

2/14/2014 9:29:50 AM 18726 97290 21137

2/14/2014 9:29:51 AM 19621 97290 21137

2/14/2014 9:29:52 AM 19305 97290 21137

2/14/2014 9:29:53 AM 17426 97290 21137

2/14/2014 9:29:54 AM 16836 97290 21137

2/14/2014 9:29:55 AM 17109 97290 21137

2/14/2014 9:29:56 AM 16757 97290 21137

2/14/2014 9:29:57 AM 19069 97290 21137

2/14/2014 9:29:58 AM 17067 97290 21137

2/14/2014 9:29:59 AM 17557 97290 21137

2/14/2014 9:30:00 AM 16989 97290 21137

2/14/2014 9:30:01 AM 16697 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:30:02 AM 16534 97290 21137

2/14/2014 9:30:03 AM 16763 97290 21137

2/14/2014 9:30:04 AM 19251 97290 21137

2/14/2014 9:30:05 AM 18342 97290 21137

2/14/2014 9:30:06 AM 17395 97290 21137

2/14/2014 9:30:07 AM 17249 97290 21137

2/14/2014 9:30:08 AM 16942 97290 21137

2/14/2014 9:30:09 AM 18635 97290 21137

2/14/2014 9:30:10 AM 18878 97290 21137

2/14/2014 9:30:11 AM 18639 97290 21137

2/14/2014 9:30:12 AM 17290 97290 21137

2/14/2014 9:30:13 AM 18482 97290 21137

2/14/2014 9:30:14 AM 19860 97290 21137

2/14/2014 9:30:15 AM 18615 97290 21137

2/14/2014 9:30:16 AM 19233 97290 21137

2/14/2014 9:30:17 AM 18068 97290 21137

2/14/2014 9:30:18 AM 17537 97290 21137

2/14/2014 9:30:19 AM 18454 97290 21137

2/14/2014 9:30:20 AM 17093 97290 21137

2/14/2014 9:30:21 AM 17203 97290 21137

2/14/2014 9:30:22 AM 16901 97290 21137

2/14/2014 9:30:23 AM 17335 97290 21137

2/14/2014 9:30:24 AM 17773 97290 21137

2/14/2014 9:30:25 AM 17223 97290 21137

2/14/2014 9:30:26 AM 17385 97290 21137

2/14/2014 9:30:27 AM 19406 97290 21137

2/14/2014 9:30:28 AM 18561 97290 21137

2/14/2014 9:30:29 AM 17090 97290 21137

2/14/2014 9:30:30 AM 16902 97290 21137

2/14/2014 9:30:31 AM 18445 97290 21137

2/14/2014 9:30:32 AM 18621 97290 21137

2/14/2014 9:30:33 AM 17735 97290 21137

2/14/2014 9:30:34 AM 18473 97290 21137

2/14/2014 9:30:35 AM 17548 97290 21137

2/14/2014 9:30:36 AM 18517 97290 21137

2/14/2014 9:30:37 AM 17439 97290 21137

2/14/2014 9:30:38 AM 18159 97290 21137

2/14/2014 9:30:39 AM 17710 97290 21137

2/14/2014 9:30:40 AM 18527 97290 21137

2/14/2014 9:30:41 AM 17951 97290 21137

2/14/2014 9:30:42 AM 17268 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:30:43 AM 17157 97290 21137

2/14/2014 9:30:44 AM 16859 97290 21137

2/14/2014 9:30:45 AM 16965 97290 21137

2/14/2014 9:30:46 AM 16991 97290 21137

2/14/2014 9:30:47 AM 17207 97290 21137

2/14/2014 9:30:48 AM 18251 97290 21137

2/14/2014 9:30:49 AM 17403 97290 21137

2/14/2014 9:30:50 AM 16560 97290 21137

2/14/2014 9:30:51 AM 18210 97290 21137

2/14/2014 9:30:52 AM 17662 97290 21137

2/14/2014 9:30:53 AM 18215 97290 21137

2/14/2014 9:30:54 AM 18864 97290 21137

2/14/2014 9:30:55 AM 18066 97290 21137

2/14/2014 9:30:56 AM 18556 97290 21137

2/14/2014 9:30:57 AM 17329 97290 21137

2/14/2014 9:30:58 AM 17802 97290 21137

2/14/2014 9:30:59 AM 17980 97290 21137

2/14/2014 9:31:00 AM 18565 97290 21137

2/14/2014 9:31:01 AM 17871 97290 21137

2/14/2014 9:31:02 AM 16527 97290 21137

2/14/2014 9:31:03 AM 16222 97290 21137

2/14/2014 9:31:04 AM 15905 97290 21137

2/14/2014 9:31:05 AM 17386 97290 21137

2/14/2014 9:31:06 AM 18626 97290 21137

2/14/2014 9:31:07 AM 18486 97290 21137

2/14/2014 9:31:08 AM 16741 97290 21137

2/14/2014 9:31:09 AM 16845 97290 21137

2/14/2014 9:31:10 AM 18461 97290 21137

2/14/2014 9:31:11 AM 18415 97290 21137

2/14/2014 9:31:12 AM 19574 97290 21137

2/14/2014 9:31:13 AM 18667 97290 21137

2/14/2014 9:31:14 AM 19538 97290 21137

2/14/2014 9:31:15 AM 18654 97290 21137

2/14/2014 9:31:16 AM 17803 97290 21137

2/14/2014 9:31:17 AM 19361 97290 21137

2/14/2014 9:31:18 AM 20290 97290 21137

2/14/2014 9:31:19 AM 18512 97290 21137

2/14/2014 9:31:20 AM 19388 97290 21137

2/14/2014 9:31:21 AM 20027 97290 21137

2/14/2014 9:31:22 AM 18056 97290 21137

2/14/2014 9:31:23 AM 18344 97290 21137

Page 5 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:31:24 AM 18596 97290 21137

2/14/2014 9:31:25 AM 17609 97290 21137

2/14/2014 9:31:26 AM 18262 97290 21137

2/14/2014 9:31:27 AM 18311 97290 21137

2/14/2014 9:31:28 AM 17543 97290 21137

2/14/2014 9:31:29 AM 18546 97290 21137

2/14/2014 9:31:30 AM 17026 97290 21137

2/14/2014 9:31:31 AM 17696 97290 21137

2/14/2014 9:31:32 AM 16874 97290 21137

2/14/2014 9:31:33 AM 18798 97290 21137

2/14/2014 9:31:34 AM 17299 97290 21137

2/14/2014 9:31:35 AM 17704 97290 21137

2/14/2014 9:31:36 AM 17236 97290 21137

2/14/2014 9:31:37 AM 17599 97290 21137

2/14/2014 9:31:38 AM 17449 97290 21137

2/14/2014 9:31:39 AM 18702 97290 21137

2/14/2014 9:31:40 AM 18025 97290 21137

2/14/2014 9:31:41 AM 16986 97290 21137

2/14/2014 9:31:42 AM 18136 97290 21137

2/14/2014 9:31:43 AM 17374 97290 21137

2/14/2014 9:31:44 AM 17303 97290 21137

2/14/2014 9:31:45 AM 18456 97290 21137

2/14/2014 9:31:46 AM 16494 97290 21137

2/14/2014 9:33:34 AM 17338 97290 21137

2/14/2014 9:33:35 AM 16664 97290 21137

2/14/2014 9:33:36 AM 16016 97290 21137

2/14/2014 9:33:37 AM 16664 97290 21137

2/14/2014 9:33:38 AM 18446 97290 21137

2/14/2014 9:33:39 AM 18411 97290 21137

2/14/2014 9:33:40 AM 19302 97290 21137

2/14/2014 9:33:41 AM 18835 97290 21137

2/14/2014 9:33:42 AM 16349 97290 21137

2/14/2014 9:33:43 AM 17077 97290 21137

2/14/2014 9:33:44 AM 18519 97290 21137

2/14/2014 9:33:45 AM 16779 97290 21137

2/14/2014 9:33:46 AM 17755 97290 21137

2/14/2014 9:33:47 AM 16918 97290 21137

2/14/2014 9:33:48 AM 17489 97290 21137

2/14/2014 9:33:49 AM 19372 97290 21137

2/14/2014 9:33:50 AM 17053 97290 21137

2/14/2014 9:33:51 AM 17823 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:33:52 AM 17835 97290 21137

2/14/2014 9:33:53 AM 16938 97290 21137

2/14/2014 9:33:54 AM 16144 97290 21137

2/14/2014 9:33:55 AM 17746 97290 21137

2/14/2014 9:33:56 AM 18626 97290 21137

2/14/2014 9:33:57 AM 18036 97290 21137

2/14/2014 9:33:58 AM 17589 97290 21137

2/14/2014 9:33:59 AM 18497 97290 21137

2/14/2014 9:34:00 AM 15574 97290 21137

2/14/2014 9:34:01 AM 17063 97290 21137

2/14/2014 9:34:02 AM 17256 97290 21137

2/14/2014 9:34:03 AM 17514 97290 21137

2/14/2014 9:34:04 AM 17308 97290 21137

2/14/2014 9:34:05 AM 16777 97290 21137

2/14/2014 9:34:06 AM 17394 97290 21137

2/14/2014 9:34:07 AM 17398 97290 21137

2/14/2014 9:34:08 AM 18389 97290 21137

2/14/2014 9:34:09 AM 17257 97290 21137

2/14/2014 9:34:10 AM 18654 97290 21137

2/14/2014 9:34:11 AM 17263 97290 21137

2/14/2014 9:34:12 AM 16466 97290 21137

2/14/2014 9:34:13 AM 17406 97290 21137

2/14/2014 9:34:14 AM 17701 97290 21137

2/14/2014 9:34:15 AM 17565 97290 21137

2/14/2014 9:34:16 AM 17411 97290 21137

2/14/2014 9:34:17 AM 18333 97290 21137

2/14/2014 9:34:18 AM 17903 97290 21137

2/14/2014 9:34:19 AM 16295 97290 21137

2/14/2014 9:34:20 AM 16884 97290 21137

2/14/2014 9:34:21 AM 16851 97290 21137

2/14/2014 9:34:22 AM 18282 97290 21137

2/14/2014 9:34:23 AM 15490 97290 21137

2/14/2014 9:34:24 AM 18122 97290 21137

2/14/2014 9:34:25 AM 20130 97290 21137

2/14/2014 9:34:26 AM 17752 97290 21137

2/14/2014 9:34:27 AM 18208 97290 21137

2/14/2014 9:34:28 AM 18532 97290 21137

2/14/2014 9:34:29 AM 18463 97290 21137

2/14/2014 9:34:30 AM 17515 97290 21137

2/14/2014 9:34:31 AM 18779 97290 21137

2/14/2014 9:34:32 AM 17444 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:34:33 AM 18941 97290 21137

2/14/2014 9:34:34 AM 17725 97290 21137

2/14/2014 9:34:35 AM 18501 97290 21137

2/14/2014 9:34:36 AM 16865 97290 21137

2/14/2014 9:34:37 AM 17866 97290 21137

2/14/2014 9:34:38 AM 17396 97290 21137

2/14/2014 9:34:39 AM 17489 97290 21137

2/14/2014 9:34:40 AM 16882 97290 21137

2/14/2014 9:34:41 AM 17810 97290 21137

2/14/2014 9:34:42 AM 16992 97290 21137

2/14/2014 9:34:43 AM 18618 97290 21137

2/14/2014 9:34:44 AM 18244 97290 21137

2/14/2014 9:34:45 AM 17431 97290 21137

2/14/2014 9:34:46 AM 16987 97290 21137

2/14/2014 9:34:47 AM 16937 97290 21137

2/14/2014 9:34:48 AM 17434 97290 21137

2/14/2014 9:34:49 AM 18758 97290 21137

2/14/2014 9:34:50 AM 17019 97290 21137

2/14/2014 9:34:51 AM 17575 97290 21137

2/14/2014 9:34:52 AM 15943 97290 21137

2/14/2014 9:34:53 AM 16946 97290 21137

2/14/2014 9:34:54 AM 15276 97290 21137

2/14/2014 9:34:55 AM 16839 97290 21137

2/14/2014 9:34:56 AM 18309 97290 21137

2/14/2014 9:34:57 AM 16277 97290 21137

2/14/2014 9:34:58 AM 17539 97290 21137

2/14/2014 9:34:59 AM 18004 97290 21137

2/14/2014 9:35:00 AM 17071 97290 21137

2/14/2014 9:35:01 AM 16717 97290 21137

2/14/2014 9:35:02 AM 17109 97290 21137

2/14/2014 9:35:03 AM 17627 97290 21137

2/14/2014 9:35:04 AM 17726 97290 21137

2/14/2014 9:35:05 AM 18741 97290 21137

2/14/2014 9:35:06 AM 19145 97290 21137

2/14/2014 9:35:07 AM 20806 97290 21137

2/14/2014 9:35:08 AM 18371 97290 21137

2/14/2014 9:35:09 AM 17613 97290 21137

2/14/2014 9:35:10 AM 18653 97290 21137

2/14/2014 9:35:11 AM 16933 97290 21137

2/14/2014 9:35:12 AM 17013 97290 21137

2/14/2014 9:35:13 AM 17363 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:35:14 AM 18740 97290 21137

2/14/2014 9:35:15 AM 18335 97290 21137

2/14/2014 9:35:16 AM 17153 97290 21137

2/14/2014 9:35:17 AM 17428 97290 21137

2/14/2014 9:35:18 AM 17827 97290 21137

2/14/2014 9:35:19 AM 18556 97290 21137

2/14/2014 9:35:20 AM 17629 97290 21137

2/14/2014 9:35:21 AM 19557 97290 21137

2/14/2014 9:35:22 AM 19109 97290 21137

2/14/2014 9:35:23 AM 18667 97290 21137

2/14/2014 9:35:24 AM 17026 97290 21137

2/14/2014 9:35:25 AM 16196 97290 21137

2/14/2014 9:35:26 AM 16589 97290 21137

2/14/2014 9:35:27 AM 17617 97290 21137

2/14/2014 9:35:28 AM 17124 97290 21137

2/14/2014 9:35:29 AM 17151 97290 21137

2/14/2014 9:35:30 AM 14937 97290 21137

2/14/2014 9:37:12 AM 16518 97290 21137

2/14/2014 9:37:13 AM 16219 97290 21137

2/14/2014 9:37:14 AM 16474 97290 21137

2/14/2014 9:37:15 AM 16418 97290 21137

2/14/2014 9:37:16 AM 17394 97290 21137

2/14/2014 9:37:17 AM 18298 97290 21137

2/14/2014 9:37:18 AM 16454 97290 21137

2/14/2014 9:37:19 AM 17043 97290 21137

2/14/2014 9:37:20 AM 16500 97290 21137

2/14/2014 9:37:21 AM 16125 97290 21137

2/14/2014 9:37:22 AM 17291 97290 21137

2/14/2014 9:37:23 AM 17313 97290 21137

2/14/2014 9:37:24 AM 19208 97290 21137

2/14/2014 9:37:25 AM 19292 97290 21137

2/14/2014 9:37:26 AM 16523 97290 21137

2/14/2014 9:37:27 AM 17570 97290 21137

2/14/2014 9:37:28 AM 14652 97290 21137

2/14/2014 9:37:29 AM 18213 97290 21137

2/14/2014 9:37:30 AM 18143 97290 21137

2/14/2014 9:37:31 AM 19595 97290 21137

2/14/2014 9:37:32 AM 17229 97290 21137

2/14/2014 9:37:33 AM 17657 97290 21137

2/14/2014 9:37:34 AM 17494 97290 21137

2/14/2014 9:37:35 AM 17183 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:37:36 AM 17316 97290 21137

2/14/2014 9:37:37 AM 16689 97290 21137

2/14/2014 9:37:38 AM 16382 97290 21137

2/14/2014 9:37:39 AM 17625 97290 21137

2/14/2014 9:37:40 AM 18176 97290 21137

2/14/2014 9:37:41 AM 17924 97290 21137

2/14/2014 9:37:42 AM 17261 97290 21137

2/14/2014 9:37:43 AM 18175 97290 21137

2/14/2014 9:37:44 AM 17173 97290 21137

2/14/2014 9:37:45 AM 16113 97290 21137

2/14/2014 9:37:46 AM 17978 97290 21137

2/14/2014 9:37:47 AM 16224 97290 21137

2/14/2014 9:37:48 AM 17826 97290 21137

2/14/2014 9:37:49 AM 16666 97290 21137

2/14/2014 9:37:50 AM 18926 97290 21137

2/14/2014 9:37:51 AM 17451 97290 21137

2/14/2014 9:37:52 AM 16393 97290 21137

2/14/2014 9:37:53 AM 16458 97290 21137

2/14/2014 9:37:54 AM 17584 97290 21137

2/14/2014 9:37:55 AM 18046 97290 21137

2/14/2014 9:37:56 AM 18101 97290 21137

2/14/2014 9:37:57 AM 18985 97290 21137

2/14/2014 9:37:58 AM 18906 97290 21137

2/14/2014 9:37:59 AM 19053 97290 21137

2/14/2014 9:38:00 AM 18026 97290 21137

2/14/2014 9:38:01 AM 18666 97290 21137

2/14/2014 9:38:02 AM 18346 97290 21137

2/14/2014 9:38:03 AM 17186 97290 21137

2/14/2014 9:38:04 AM 18156 97290 21137

2/14/2014 9:38:05 AM 19749 97290 21137

2/14/2014 9:38:06 AM 17627 97290 21137

2/14/2014 9:38:07 AM 17936 97290 21137

2/14/2014 9:38:08 AM 16424 97290 21137

2/14/2014 9:38:09 AM 17666 97290 21137

2/14/2014 9:38:10 AM 17826 97290 21137

2/14/2014 9:38:11 AM 16636 97290 21137

2/14/2014 9:38:12 AM 16159 97290 21137

2/14/2014 9:38:13 AM 17749 97290 21137

2/14/2014 9:38:14 AM 17067 97290 21137

2/14/2014 9:38:15 AM 17767 97290 21137

2/14/2014 9:38:16 AM 17731 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:38:17 AM 16972 97290 21137

2/14/2014 9:38:18 AM 17863 97290 21137

2/14/2014 9:38:19 AM 18206 97290 21137

2/14/2014 9:38:20 AM 20121 97290 21137

2/14/2014 9:38:21 AM 17150 97290 21137

2/14/2014 9:38:22 AM 15807 97290 21137

2/14/2014 9:38:23 AM 16702 97290 21137

2/14/2014 9:38:24 AM 18125 97290 21137

2/14/2014 9:38:25 AM 18331 97290 21137

2/14/2014 9:38:26 AM 17272 97290 21137

2/14/2014 9:38:27 AM 17758 97290 21137

2/14/2014 9:38:28 AM 18209 97290 21137

2/14/2014 9:38:29 AM 18082 97290 21137

2/14/2014 9:38:30 AM 19970 97290 21137

2/14/2014 9:38:31 AM 16782 97290 21137

2/14/2014 9:38:32 AM 16285 97290 21137

2/14/2014 9:38:33 AM 17031 97290 21137

2/14/2014 9:38:34 AM 17277 97290 21137

2/14/2014 9:38:35 AM 17759 97290 21137

2/14/2014 9:38:36 AM 18330 97290 21137

2/14/2014 9:38:37 AM 19222 97290 21137

2/14/2014 9:38:38 AM 18815 97290 21137

2/14/2014 9:38:39 AM 17543 97290 21137

2/14/2014 9:38:40 AM 18066 97290 21137

2/14/2014 9:38:41 AM 18556 97290 21137

2/14/2014 9:38:42 AM 17149 97290 21137

2/14/2014 9:38:43 AM 17007 97290 21137

2/14/2014 9:38:44 AM 16642 97290 21137

2/14/2014 9:38:45 AM 18290 97290 21137

2/14/2014 9:38:46 AM 18522 97290 21137

2/14/2014 9:38:47 AM 18280 97290 21137

2/14/2014 9:38:48 AM 17380 97290 21137

2/14/2014 9:38:49 AM 18175 97290 21137

2/14/2014 9:38:50 AM 18103 97290 21137

2/14/2014 9:38:51 AM 16556 97290 21137

2/14/2014 9:38:52 AM 16529 97290 21137

2/14/2014 9:38:53 AM 17032 97290 21137

2/14/2014 9:38:54 AM 17668 97290 21137

2/14/2014 9:38:55 AM 17377 97290 21137

2/14/2014 9:38:56 AM 17214 97290 21137

2/14/2014 9:38:57 AM 18253 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:38:58 AM 17223 97290 21137

2/14/2014 9:38:59 AM 15705 97290 21137

2/14/2014 9:39:00 AM 17066 97290 21137

2/14/2014 9:39:01 AM 17256 97290 21137

2/14/2014 9:39:02 AM 17844 97290 21137

2/14/2014 9:39:03 AM 17181 97290 21137

2/14/2014 9:39:04 AM 17645 97290 21137

2/14/2014 9:39:05 AM 15871 97290 21137

2/14/2014 9:40:39 AM 16683 97290 21137

2/14/2014 9:40:40 AM 17250 97290 21137

2/14/2014 9:40:41 AM 18052 97290 21137

2/14/2014 9:40:42 AM 18703 97290 21137

2/14/2014 9:40:43 AM 19376 97290 21137

2/14/2014 9:40:44 AM 19184 97290 21137

2/14/2014 9:40:45 AM 17786 97290 21137

2/14/2014 9:40:46 AM 18126 97290 21137

2/14/2014 9:40:47 AM 20251 97290 21137

2/14/2014 9:40:48 AM 17992 97290 21137

2/14/2014 9:40:49 AM 18478 97290 21137

2/14/2014 9:40:50 AM 17339 97290 21137

2/14/2014 9:40:51 AM 18045 97290 21137

2/14/2014 9:40:52 AM 16931 97290 21137

2/14/2014 9:40:53 AM 18392 97290 21137

2/14/2014 9:40:54 AM 19268 97290 21137

2/14/2014 9:40:55 AM 18707 97290 21137

2/14/2014 9:40:56 AM 19196 97290 21137

2/14/2014 9:40:57 AM 18239 97290 21137

2/14/2014 9:40:58 AM 19080 97290 21137

2/14/2014 9:40:59 AM 18420 97290 21137

2/14/2014 9:41:00 AM 19005 97290 21137

2/14/2014 9:41:01 AM 16301 97290 21137

2/14/2014 9:41:02 AM 16525 97290 21137

2/14/2014 9:41:03 AM 19011 97290 21137

2/14/2014 9:41:04 AM 17532 97290 21137

2/14/2014 9:41:05 AM 17613 97290 21137

2/14/2014 9:41:06 AM 17003 97290 21137

2/14/2014 9:41:07 AM 17180 97290 21137

2/14/2014 9:41:08 AM 17435 97290 21137

2/14/2014 9:41:09 AM 18608 97290 21137

2/14/2014 9:41:10 AM 18512 97290 21137

2/14/2014 9:41:11 AM 18068 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:41:12 AM 19127 97290 21137

2/14/2014 9:41:13 AM 18101 97290 21137

2/14/2014 9:41:14 AM 18865 97290 21137

2/14/2014 9:41:15 AM 17736 97290 21137

2/14/2014 9:41:16 AM 17424 97290 21137

2/14/2014 9:41:17 AM 17316 97290 21137

2/14/2014 9:41:18 AM 18609 97290 21137

2/14/2014 9:41:19 AM 17552 97290 21137

2/14/2014 9:41:20 AM 16868 97290 21137

2/14/2014 9:41:21 AM 18977 97290 21137

2/14/2014 9:41:22 AM 17344 97290 21137

2/14/2014 9:41:23 AM 19666 97290 21137

2/14/2014 9:41:24 AM 17576 97290 21137

2/14/2014 9:41:25 AM 17864 97290 21137

2/14/2014 9:41:26 AM 17696 97290 21137

2/14/2014 9:41:27 AM 17144 97290 21137

2/14/2014 9:41:28 AM 17966 97290 21137

2/14/2014 9:41:29 AM 18411 97290 21137

2/14/2014 9:41:30 AM 19572 97290 21137

2/14/2014 9:41:31 AM 17193 97290 21137

2/14/2014 9:41:32 AM 16088 97290 21137

2/14/2014 9:41:33 AM 16322 97290 21137

2/14/2014 9:41:34 AM 18180 97290 21137

2/14/2014 9:41:35 AM 17535 97290 21137

2/14/2014 9:41:36 AM 18063 97290 21137

2/14/2014 9:41:37 AM 17896 97290 21137

2/14/2014 9:41:38 AM 18454 97290 21137

2/14/2014 9:41:39 AM 18743 97290 21137

2/14/2014 9:41:40 AM 17676 97290 21137

2/14/2014 9:41:41 AM 16779 97290 21137

2/14/2014 9:41:42 AM 17214 97290 21137

2/14/2014 9:41:43 AM 17233 97290 21137

2/14/2014 9:41:44 AM 16848 97290 21137

2/14/2014 9:41:45 AM 18612 97290 21137

2/14/2014 9:41:46 AM 18843 97290 21137

2/14/2014 9:41:47 AM 17550 97290 21137

2/14/2014 9:41:48 AM 17797 97290 21137

2/14/2014 9:41:49 AM 16599 97290 21137

2/14/2014 9:41:50 AM 17620 97290 21137

2/14/2014 9:41:51 AM 18325 97290 21137

2/14/2014 9:41:52 AM 21081 97290 21137

Page 13 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:41:53 AM 18770 97290 21137

2/14/2014 9:41:54 AM 17622 97290 21137

2/14/2014 9:41:55 AM 17155 97290 21137

2/14/2014 9:41:56 AM 18809 97290 21137

2/14/2014 9:41:57 AM 19432 97290 21137

2/14/2014 9:41:58 AM 19198 97290 21137

2/14/2014 9:41:59 AM 18119 97290 21137

2/14/2014 9:42:00 AM 18060 97290 21137

2/14/2014 9:42:01 AM 18255 97290 21137

2/14/2014 9:42:02 AM 18483 97290 21137

2/14/2014 9:42:03 AM 18840 97290 21137

2/14/2014 9:42:04 AM 17580 97290 21137

2/14/2014 9:42:05 AM 17025 97290 21137

2/14/2014 9:42:06 AM 19286 97290 21137

2/14/2014 9:42:07 AM 18711 97290 21137

2/14/2014 9:42:08 AM 17788 97290 21137

2/14/2014 9:42:09 AM 17737 97290 21137

2/14/2014 9:42:10 AM 19104 97290 21137

2/14/2014 9:42:11 AM 17586 97290 21137

2/14/2014 9:42:12 AM 19876 97290 21137

2/14/2014 9:42:13 AM 19999 97290 21137

2/14/2014 9:42:14 AM 18469 97290 21137

2/14/2014 9:42:15 AM 19077 97290 21137

2/14/2014 9:42:16 AM 17939 97290 21137

2/14/2014 9:42:17 AM 18375 97290 21137

2/14/2014 9:42:18 AM 18603 97290 21137

2/14/2014 9:42:19 AM 19170 97290 21137

2/14/2014 9:42:20 AM 17962 97290 21137

2/14/2014 9:42:21 AM 19160 97290 21137

2/14/2014 9:42:22 AM 18140 97290 21137

2/14/2014 9:42:23 AM 17645 97290 21137

2/14/2014 9:42:24 AM 16081 97290 21137

2/14/2014 9:42:25 AM 16890 97290 21137

2/14/2014 9:42:26 AM 17452 97290 21137

2/14/2014 9:42:27 AM 17983 97290 21137

2/14/2014 9:42:28 AM 17636 97290 21137

2/14/2014 9:42:29 AM 17759 97290 21137

2/14/2014 9:42:30 AM 17669 97290 21137

2/14/2014 9:48:19 AM 17042 97290 21137

2/14/2014 9:48:20 AM 17640 97290 21137

2/14/2014 9:48:21 AM 16470 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:48:22 AM 16807 97290 21137

2/14/2014 9:48:23 AM 17222 97290 21137

2/14/2014 9:48:24 AM 17115 97290 21137

2/14/2014 9:48:25 AM 16848 97290 21137

2/14/2014 9:48:26 AM 18522 97290 21137

2/14/2014 9:48:27 AM 17050 97290 21137

2/14/2014 9:48:28 AM 18482 97290 21137

2/14/2014 9:48:29 AM 18570 97290 21137

2/14/2014 9:48:30 AM 18742 97290 21137

2/14/2014 9:48:31 AM 20255 97290 21137

2/14/2014 9:48:32 AM 19134 97290 21137

2/14/2014 9:48:33 AM 17923 97290 21137

2/14/2014 9:48:34 AM 18071 97290 21137

2/14/2014 9:48:35 AM 16307 97290 21137

2/14/2014 9:48:36 AM 18176 97290 21137

2/14/2014 9:48:37 AM 18464 97290 21137

2/14/2014 9:48:38 AM 19286 97290 21137

2/14/2014 9:48:39 AM 19011 97290 21137

2/14/2014 9:48:40 AM 18702 97290 21137

2/14/2014 9:48:41 AM 18055 97290 21137

2/14/2014 9:48:42 AM 18974 97290 21137

2/14/2014 9:48:43 AM 17613 97290 21137

2/14/2014 9:48:44 AM 18623 97290 21137

2/14/2014 9:48:45 AM 19235 97290 21137

2/14/2014 9:48:46 AM 18159 97290 21137

2/14/2014 9:48:47 AM 17559 97290 21137

2/14/2014 9:48:48 AM 20920 97290 21137

2/14/2014 9:48:49 AM 19060 97290 21137

2/14/2014 9:48:50 AM 18685 97290 21137

2/14/2014 9:48:51 AM 19251 97290 21137

2/14/2014 9:48:52 AM 18282 97290 21137

2/14/2014 9:48:53 AM 19300 97290 21137

2/14/2014 9:48:54 AM 18895 97290 21137

2/14/2014 9:48:55 AM 18913 97290 21137

2/14/2014 9:48:56 AM 18498 97290 21137

2/14/2014 9:48:57 AM 19144 97290 21137

2/14/2014 9:48:58 AM 18256 97290 21137

2/14/2014 9:48:59 AM 20194 97290 21137

2/14/2014 9:49:00 AM 18998 97290 21137

2/14/2014 9:49:01 AM 18819 97290 21137

2/14/2014 9:49:02 AM 17935 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:49:03 AM 18883 97290 21137

2/14/2014 9:49:04 AM 17981 97290 21137

2/14/2014 9:49:05 AM 16705 97290 21137

2/14/2014 9:49:06 AM 18006 97290 21137

2/14/2014 9:49:07 AM 16981 97290 21137

2/14/2014 9:49:08 AM 17535 97290 21137

2/14/2014 9:49:09 AM 16923 97290 21137

2/14/2014 9:49:11 AM 19432 97290 21137

2/14/2014 9:49:11 AM 18931 97290 21137

2/14/2014 9:49:12 AM 20398 97290 21137

2/14/2014 9:49:13 AM 18869 97290 21137

2/14/2014 9:49:14 AM 18547 97290 21137

2/14/2014 9:49:15 AM 18646 97290 21137

2/14/2014 9:49:16 AM 19211 97290 21137

2/14/2014 9:49:17 AM 16803 97290 21137

2/14/2014 9:49:18 AM 17730 97290 21137

2/14/2014 9:49:19 AM 16612 97290 21137

2/14/2014 9:49:20 AM 20173 97290 21137

2/14/2014 9:49:21 AM 17703 97290 21137

2/14/2014 9:49:22 AM 18225 97290 21137

2/14/2014 9:49:23 AM 17936 97290 21137

2/14/2014 9:49:24 AM 18104 97290 21137

2/14/2014 9:49:25 AM 19286 97290 21137

2/14/2014 9:49:26 AM 20241 97290 21137

2/14/2014 9:49:27 AM 18560 97290 21137

2/14/2014 9:49:28 AM 18980 97290 21137

2/14/2014 9:49:29 AM 17495 97290 21137

2/14/2014 9:49:44 AM 20805 97290 21137

2/14/2014 9:49:45 AM 19811 97290 21137

2/14/2014 9:49:46 AM 19953 97290 21137

2/14/2014 9:49:47 AM 18248 97290 21137

2/14/2014 9:49:48 AM 18662 97290 21137

2/14/2014 9:49:49 AM 19335 97290 21137

2/14/2014 9:49:50 AM 17733 97290 21137

2/14/2014 9:49:51 AM 15203 97290 21137

2/14/2014 9:49:52 AM 17901 97290 21137

2/14/2014 9:49:53 AM 18395 97290 21137

2/14/2014 9:49:54 AM 18668 97290 21137

2/14/2014 9:49:55 AM 19247 97290 21137

2/14/2014 9:49:56 AM 18521 97290 21137

2/14/2014 9:49:57 AM 19060 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:49:58 AM 18655 97290 21137

2/14/2014 9:49:59 AM 18313 97290 21137

2/14/2014 9:50:00 AM 18828 97290 21137

2/14/2014 9:50:01 AM 19407 97290 21137

2/14/2014 9:50:02 AM 19491 97290 21137

2/14/2014 9:50:03 AM 17653 97290 21137

2/14/2014 9:50:04 AM 17643 97290 21137

2/14/2014 9:50:05 AM 18390 97290 21137

2/14/2014 9:50:06 AM 19687 97290 21137

2/14/2014 9:50:07 AM 18962 97290 21137

2/14/2014 9:50:08 AM 20730 97290 21137

2/14/2014 9:50:09 AM 18922 97290 21137

2/14/2014 9:50:10 AM 19970 97290 21137

2/14/2014 9:50:11 AM 20082 97290 21137

2/14/2014 9:50:12 AM 17710 97290 21137

2/14/2014 9:50:13 AM 18467 97290 21137

2/14/2014 9:50:14 AM 17216 97290 21137

2/14/2014 9:50:15 AM 18674 97290 21137

2/14/2014 9:50:16 AM 17328 97290 21137

2/14/2014 9:50:17 AM 17682 97290 21137

2/14/2014 9:50:18 AM 18100 97290 21137

2/14/2014 9:50:19 AM 18655 97290 21137

2/14/2014 9:50:20 AM 18223 97290 21137

2/14/2014 9:50:21 AM 19226 97290 21137

2/14/2014 9:50:22 AM 17166 97290 21137

2/14/2014 9:50:23 AM 16951 97290 21137

2/14/2014 9:50:24 AM 20587 97290 21137

2/14/2014 9:50:25 AM 18917 97290 21137

2/14/2014 9:50:26 AM 17059 97290 21137

2/14/2014 9:50:27 AM 16294 97290 21137

2/14/2014 9:50:28 AM 18893 97290 21137

2/14/2014 9:50:29 AM 18223 97290 21137

2/14/2014 9:50:30 AM 17156 97290 21137

2/14/2014 9:51:54 AM 18172 97290 21137

2/14/2014 9:51:55 AM 16903 97290 21137

2/14/2014 9:51:56 AM 17335 97290 21137

2/14/2014 9:51:57 AM 16964 97290 21137

2/14/2014 9:51:58 AM 18881 97290 21137

2/14/2014 9:51:59 AM 17890 97290 21137

2/14/2014 9:52:00 AM 19922 97290 21137

2/14/2014 9:52:01 AM 18450 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:52:02 AM 18232 97290 21137

2/14/2014 9:52:03 AM 17008 97290 21137

2/14/2014 9:52:04 AM 18412 97290 21137

2/14/2014 9:52:05 AM 18823 97290 21137

2/14/2014 9:52:06 AM 18325 97290 21137

2/14/2014 9:52:07 AM 18381 97290 21137

2/14/2014 9:52:08 AM 18785 97290 21137

2/14/2014 9:52:09 AM 16576 97290 21137

2/14/2014 9:52:10 AM 18664 97290 21137

2/14/2014 9:52:11 AM 19066 97290 21137

2/14/2014 9:52:12 AM 18896 97290 21137

2/14/2014 9:52:13 AM 18554 97290 21137

2/14/2014 9:52:14 AM 20328 97290 21137

2/14/2014 9:52:15 AM 18642 97290 21137

2/14/2014 9:52:16 AM 16870 97290 21137

2/14/2014 9:52:17 AM 17627 97290 21137

2/14/2014 9:52:18 AM 19526 97290 21137

2/14/2014 9:52:19 AM 18141 97290 21137

2/14/2014 9:52:20 AM 18335 97290 21137

2/14/2014 9:52:21 AM 19313 97290 21137

2/14/2014 9:52:22 AM 17908 97290 21137

2/14/2014 9:52:23 AM 17414 97290 21137

2/14/2014 9:52:24 AM 19831 97290 21137

2/14/2014 9:52:25 AM 16927 97290 21137

2/14/2014 9:52:26 AM 18602 97290 21137

2/14/2014 9:52:27 AM 17760 97290 21137

2/14/2014 9:52:28 AM 20430 97290 21137

2/14/2014 9:52:29 AM 19815 97290 21137

2/14/2014 9:52:30 AM 19547 97290 21137

2/14/2014 9:52:31 AM 18326 97290 21137

2/14/2014 9:52:32 AM 18921 97290 21137

2/14/2014 9:52:33 AM 19190 97290 21137

2/14/2014 9:52:34 AM 18117 97290 21137

2/14/2014 9:52:35 AM 17879 97290 21137

2/14/2014 9:52:36 AM 18990 97290 21137

2/14/2014 9:52:37 AM 18787 97290 21137

2/14/2014 9:52:38 AM 18616 97290 21137

2/14/2014 9:52:39 AM 19024 97290 21137

2/14/2014 9:52:40 AM 18946 97290 21137

2/14/2014 9:52:41 AM 19916 97290 21137

2/14/2014 9:52:42 AM 18809 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:52:43 AM 17242 97290 21137

2/14/2014 9:52:44 AM 17630 97290 21137

2/14/2014 9:52:45 AM 17277 97290 21137

2/14/2014 9:52:46 AM 19079 97290 21137

2/14/2014 9:52:47 AM 17670 97290 21137

2/14/2014 9:52:48 AM 18007 97290 21137

2/14/2014 9:52:49 AM 18511 97290 21137

2/14/2014 9:52:50 AM 18307 97290 21137

2/14/2014 9:52:51 AM 19187 97290 21137

2/14/2014 9:52:52 AM 18446 97290 21137

2/14/2014 9:52:53 AM 17031 97290 21137

2/14/2014 9:52:54 AM 17968 97290 21137

2/14/2014 9:52:55 AM 18022 97290 21137

2/14/2014 9:52:56 AM 19175 97290 21137

2/14/2014 9:52:57 AM 19403 97290 21137

2/14/2014 9:52:58 AM 18351 97290 21137

2/14/2014 9:52:59 AM 19315 97290 21137

2/14/2014 9:53:00 AM 17849 97290 21137

2/14/2014 9:53:01 AM 19972 97290 21137

2/14/2014 9:53:02 AM 19753 97290 21137

2/14/2014 9:53:03 AM 18828 97290 21137

2/14/2014 9:53:04 AM 17667 97290 21137

2/14/2014 9:53:05 AM 18726 97290 21137

2/14/2014 9:53:06 AM 16441 97290 21137

2/14/2014 9:53:07 AM 18510 97290 21137

2/14/2014 9:53:08 AM 19927 97290 21137

2/14/2014 9:53:09 AM 18692 97290 21137

2/14/2014 9:53:10 AM 19763 97290 21137

2/14/2014 9:53:11 AM 20420 97290 21137

2/14/2014 9:53:12 AM 19775 97290 21137

2/14/2014 9:53:13 AM 18593 97290 21137

2/14/2014 9:53:14 AM 18748 97290 21137

2/14/2014 9:53:15 AM 17954 97290 21137

2/14/2014 9:53:16 AM 17784 97290 21137

2/14/2014 9:53:17 AM 17376 97290 21137

2/14/2014 9:53:18 AM 18894 97290 21137

2/14/2014 9:53:19 AM 18793 97290 21137

2/14/2014 9:53:20 AM 18558 97290 21137

2/14/2014 9:53:21 AM 18919 97290 21137

2/14/2014 9:53:22 AM 19549 97290 21137

2/14/2014 9:53:23 AM 18507 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:53:24 AM 18937 97290 21137

2/14/2014 9:53:25 AM 18294 97290 21137

2/14/2014 9:53:26 AM 18013 97290 21137

2/14/2014 9:53:27 AM 18453 97290 21137

2/14/2014 9:53:28 AM 19793 97290 21137

2/14/2014 9:53:29 AM 19378 97290 21137

2/14/2014 9:53:30 AM 19724 97290 21137

2/14/2014 9:53:31 AM 20921 97290 21137

2/14/2014 9:53:32 AM 19330 97290 21137

2/14/2014 9:53:33 AM 18602 97290 21137

2/14/2014 9:53:34 AM 19350 97290 21137

2/14/2014 9:53:35 AM 18367 97290 21137

2/14/2014 9:53:36 AM 17762 97290 21137

2/14/2014 9:53:37 AM 18270 97290 21137

2/14/2014 9:53:38 AM 17257 97290 21137

2/14/2014 9:53:39 AM 17874 97290 21137

2/14/2014 9:55:13 AM 17300 97290 21137

2/14/2014 9:55:14 AM 19115 97290 21137

2/14/2014 9:55:15 AM 19538 97290 21137

2/14/2014 9:55:16 AM 20994 97290 21137

2/14/2014 9:55:17 AM 20038 97290 21137

2/14/2014 9:55:18 AM 17369 97290 21137

2/14/2014 9:55:19 AM 18982 97290 21137

2/14/2014 9:55:20 AM 18455 97290 21137

2/14/2014 9:55:21 AM 18173 97290 21137

2/14/2014 9:55:22 AM 17593 97290 21137

2/14/2014 9:55:23 AM 17988 97290 21137

2/14/2014 9:55:24 AM 19137 97290 21137

2/14/2014 9:55:25 AM 18404 97290 21137

2/14/2014 9:55:26 AM 18131 97290 21137

2/14/2014 9:55:27 AM 18152 97290 21137

2/14/2014 9:55:28 AM 17948 97290 21137

2/14/2014 9:55:29 AM 17897 97290 21137

2/14/2014 9:55:30 AM 18904 97290 21137

2/14/2014 9:55:31 AM 16666 97290 21137

2/14/2014 9:55:32 AM 17066 97290 21137

2/14/2014 9:55:33 AM 17886 97290 21137

2/14/2014 9:55:34 AM 18121 97290 21137

2/14/2014 9:55:35 AM 18090 97290 21137

2/14/2014 9:55:36 AM 17122 97290 21137

2/14/2014 9:55:37 AM 19670 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:55:38 AM 19017 97290 21137

2/14/2014 9:55:39 AM 18674 97290 21137

2/14/2014 9:55:40 AM 19278 97290 21137

2/14/2014 9:55:41 AM 19069 97290 21137

2/14/2014 9:55:42 AM 18357 97290 21137

2/14/2014 9:55:43 AM 18359 97290 21137

2/14/2014 9:55:44 AM 20580 97290 21137

2/14/2014 9:55:45 AM 19365 97290 21137

2/14/2014 9:55:46 AM 19451 97290 21137

2/14/2014 9:55:47 AM 17162 97290 21137

2/14/2014 9:55:48 AM 17700 97290 21137

2/14/2014 9:55:49 AM 18045 97290 21137

2/14/2014 9:55:50 AM 17171 97290 21137

2/14/2014 9:55:51 AM 17943 97290 21137

2/14/2014 9:55:52 AM 18045 97290 21137

2/14/2014 9:55:53 AM 18311 97290 21137

2/14/2014 9:55:54 AM 19338 97290 21137

2/14/2014 9:55:55 AM 19444 97290 21137

2/14/2014 9:55:56 AM 18571 97290 21137

2/14/2014 9:55:57 AM 19882 97290 21137

2/14/2014 9:55:58 AM 18080 97290 21137

2/14/2014 9:55:59 AM 19220 97290 21137

2/14/2014 9:56:00 AM 17375 97290 21137

2/14/2014 9:56:01 AM 16493 97290 21137

2/14/2014 9:56:02 AM 19423 97290 21137

2/14/2014 9:56:03 AM 18951 97290 21137

2/14/2014 9:56:04 AM 19649 97290 21137

2/14/2014 9:56:05 AM 19702 97290 21137

2/14/2014 9:56:06 AM 17795 97290 21137

2/14/2014 9:56:07 AM 18488 97290 21137

2/14/2014 9:56:08 AM 19142 97290 21137

2/14/2014 9:56:09 AM 19185 97290 21137

2/14/2014 9:56:10 AM 17306 97290 21137

2/14/2014 9:56:11 AM 17946 97290 21137

2/14/2014 9:56:12 AM 16936 97290 21137

2/14/2014 9:56:13 AM 17494 97290 21137

2/14/2014 9:56:14 AM 20573 97290 21137

2/14/2014 9:56:15 AM 19153 97290 21137

2/14/2014 9:56:16 AM 19758 97290 21137

2/14/2014 9:56:17 AM 19669 97290 21137

2/14/2014 9:56:18 AM 19077 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:56:19 AM 19199 97290 21137

2/14/2014 9:56:20 AM 19650 97290 21137

2/14/2014 9:56:21 AM 18682 97290 21137

2/14/2014 9:56:22 AM 18710 97290 21137

2/14/2014 9:56:23 AM 21417 97290 21137

2/14/2014 9:56:24 AM 20894 97290 21137

2/14/2014 9:56:25 AM 19053 97290 21137

2/14/2014 9:56:26 AM 19703 97290 21137

2/14/2014 9:56:27 AM 19265 97290 21137

2/14/2014 9:56:28 AM 19456 97290 21137

2/14/2014 9:56:29 AM 19414 97290 21137

2/14/2014 9:56:30 AM 20453 97290 21137

2/14/2014 9:56:31 AM 18986 97290 21137

2/14/2014 9:56:32 AM 19113 97290 21137

2/14/2014 9:56:33 AM 17738 97290 21137

2/14/2014 9:56:34 AM 18354 97290 21137

2/14/2014 9:56:35 AM 15388 97290 21137

2/14/2014 9:56:36 AM 17017 97290 21137

2/14/2014 9:56:37 AM 18144 97290 21137

2/14/2014 9:56:38 AM 17166 97290 21137

2/14/2014 9:56:39 AM 18481 97290 21137

2/14/2014 9:56:40 AM 18660 97290 21137

2/14/2014 9:56:41 AM 18390 97290 21137

2/14/2014 9:56:42 AM 17733 97290 21137

2/14/2014 9:56:43 AM 18383 97290 21137

2/14/2014 9:56:44 AM 16896 97290 21137

2/14/2014 9:56:45 AM 17724 97290 21137

2/14/2014 9:56:46 AM 19641 97290 21137

2/14/2014 9:56:47 AM 17450 97290 21137

2/14/2014 9:56:48 AM 17832 97290 21137

2/14/2014 9:56:49 AM 20208 97290 21137

2/14/2014 9:56:50 AM 19122 97290 21137

2/14/2014 9:56:51 AM 19390 97290 21137

2/14/2014 9:56:52 AM 18857 97290 21137

2/14/2014 9:56:53 AM 19114 97290 21137

2/14/2014 9:56:54 AM 18848 97290 21137

2/14/2014 9:56:55 AM 20042 97290 21137

2/14/2014 9:56:56 AM 18750 97290 21137

2/14/2014 9:56:57 AM 17167 97290 21137

2/14/2014 9:58:19 AM 19736 97290 21137

2/14/2014 9:58:20 AM 17504 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:58:21 AM 17156 97290 21137

2/14/2014 9:58:22 AM 16919 97290 21137

2/14/2014 9:58:23 AM 17189 97290 21137

2/14/2014 9:58:24 AM 17587 97290 21137

2/14/2014 9:58:25 AM 18496 97290 21137

2/14/2014 9:58:26 AM 18904 97290 21137

2/14/2014 9:58:27 AM 17266 97290 21137

2/14/2014 9:58:28 AM 18386 97290 21137

2/14/2014 9:58:29 AM 18636 97290 21137

2/14/2014 9:58:30 AM 19059 97290 21137

2/14/2014 9:58:31 AM 19764 97290 21137

2/14/2014 9:58:32 AM 19221 97290 21137

2/14/2014 9:58:33 AM 17795 97290 21137

2/14/2014 9:58:34 AM 18548 97290 21137

2/14/2014 9:58:35 AM 18047 97290 21137

2/14/2014 9:58:36 AM 18761 97290 21137

2/14/2014 9:58:37 AM 17560 97290 21137

2/14/2014 9:58:38 AM 18430 97290 21137

2/14/2014 9:58:39 AM 19667 97290 21137

2/14/2014 9:58:40 AM 18806 97290 21137

2/14/2014 9:58:41 AM 18321 97290 21137

2/14/2014 9:58:42 AM 18080 97290 21137

2/14/2014 9:58:43 AM 19490 97290 21137

2/14/2014 9:58:44 AM 18282 97290 21137

2/14/2014 9:58:45 AM 17680 97290 21137

2/14/2014 9:58:46 AM 18250 97290 21137

2/14/2014 9:58:47 AM 19232 97290 21137

2/14/2014 9:58:48 AM 17918 97290 21137

2/14/2014 9:58:49 AM 16869 97290 21137

2/14/2014 9:58:50 AM 17927 97290 21137

2/14/2014 9:58:51 AM 17561 97290 21137

2/14/2014 9:58:52 AM 17680 97290 21137

2/14/2014 9:58:53 AM 17590 97290 21137

2/14/2014 9:58:54 AM 19607 97290 21137

2/14/2014 9:58:55 AM 19121 97290 21137

2/14/2014 9:58:56 AM 18700 97290 21137

2/14/2014 9:58:57 AM 19495 97290 21137

2/14/2014 9:58:58 AM 18373 97290 21137

2/14/2014 9:58:59 AM 18063 97290 21137

2/14/2014 9:59:00 AM 17985 97290 21137

2/14/2014 9:59:01 AM 18026 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:59:02 AM 20136 97290 21137

2/14/2014 9:59:03 AM 18114 97290 21137

2/14/2014 9:59:04 AM 18448 97290 21137

2/14/2014 9:59:05 AM 16042 97290 21137

2/14/2014 9:59:06 AM 17960 97290 21137

2/14/2014 9:59:07 AM 16940 97290 21137

2/14/2014 9:59:08 AM 17405 97290 21137

2/14/2014 9:59:09 AM 19021 97290 21137

2/14/2014 9:59:10 AM 18885 97290 21137

2/14/2014 9:59:11 AM 18851 97290 21137

2/14/2014 9:59:12 AM 18783 97290 21137

2/14/2014 9:59:13 AM 17205 97290 21137

2/14/2014 9:59:14 AM 17351 97290 21137

2/14/2014 9:59:15 AM 19278 97290 21137

2/14/2014 9:59:16 AM 19279 97290 21137

2/14/2014 9:59:17 AM 18799 97290 21137

2/14/2014 9:59:18 AM 19250 97290 21137

2/14/2014 9:59:19 AM 19242 97290 21137

2/14/2014 9:59:20 AM 18460 97290 21137

2/14/2014 9:59:21 AM 17965 97290 21137

2/14/2014 9:59:22 AM 18171 97290 21137

2/14/2014 9:59:23 AM 19392 97290 21137

2/14/2014 9:59:24 AM 18408 97290 21137

2/14/2014 9:59:25 AM 19422 97290 21137

2/14/2014 9:59:26 AM 19345 97290 21137

2/14/2014 9:59:27 AM 17076 97290 21137

2/14/2014 9:59:28 AM 17379 97290 21137

2/14/2014 9:59:29 AM 18864 97290 21137

2/14/2014 9:59:30 AM 18486 97290 21137

2/14/2014 9:59:31 AM 18241 97290 21137

2/14/2014 9:59:32 AM 18180 97290 21137

2/14/2014 9:59:33 AM 18915 97290 21137

2/14/2014 9:59:34 AM 18528 97290 21137

2/14/2014 9:59:35 AM 20022 97290 21137

2/14/2014 9:59:36 AM 20305 97290 21137

2/14/2014 9:59:37 AM 19866 97290 21137

2/14/2014 9:59:38 AM 20236 97290 21137

2/14/2014 9:59:39 AM 17329 97290 21137

2/14/2014 9:59:40 AM 17142 97290 21137

2/14/2014 9:59:41 AM 17485 97290 21137

2/14/2014 9:59:42 AM 17721 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 9:59:43 AM 17360 97290 21137

2/14/2014 9:59:44 AM 17960 97290 21137

2/14/2014 9:59:45 AM 17090 97290 21137

2/14/2014 9:59:46 AM 18372 97290 21137

2/14/2014 9:59:47 AM 18843 97290 21137

2/14/2014 9:59:48 AM 18720 97290 21137

2/14/2014 9:59:49 AM 19230 97290 21137

2/14/2014 9:59:50 AM 17917 97290 21137

2/14/2014 9:59:51 AM 18459 97290 21137

2/14/2014 9:59:52 AM 17425 97290 21137

2/14/2014 9:59:53 AM 18696 97290 21137

2/14/2014 9:59:54 AM 18264 97290 21137

2/14/2014 9:59:55 AM 18636 97290 21137

2/14/2014 9:59:56 AM 18549 97290 21137

2/14/2014 9:59:57 AM 18947 97290 21137

2/14/2014 9:59:58 AM 19526 97290 21137

2/14/2014 9:59:59 AM 19251 97290 21137

2/14/2014 10:00:00 AM 18673 97290 21137

2/14/2014 10:00:01 AM 18048 97290 21137

2/14/2014 10:00:02 AM 18072 97290 21137

2/14/2014 10:00:03 AM 17088 97290 21137

2/14/2014 10:00:04 AM 19242 97290 21137

2/14/2014 10:00:05 AM 17770 97290 21137

2/14/2014 10:01:31 AM 20730 97290 21137

2/14/2014 10:01:32 AM 18742 97290 21137

2/14/2014 10:01:33 AM 18215 97290 21137

2/14/2014 10:01:34 AM 17064 97290 21137

2/14/2014 10:01:35 AM 18516 97290 21137

2/14/2014 10:01:36 AM 19119 97290 21137

2/14/2014 10:01:37 AM 18729 97290 21137

2/14/2014 10:01:38 AM 18542 97290 21137

2/14/2014 10:01:39 AM 18165 97290 21137

2/14/2014 10:01:40 AM 19601 97290 21137

2/14/2014 10:01:41 AM 18730 97290 21137

2/14/2014 10:01:43 AM 19238 97290 21137

2/14/2014 10:01:43 AM 18872 97290 21137

2/14/2014 10:01:44 AM 20019 97290 21137

2/14/2014 10:01:45 AM 19705 97290 21137

2/14/2014 10:01:46 AM 19026 97290 21137

2/14/2014 10:01:47 AM 18046 97290 21137

2/14/2014 10:01:48 AM 18011 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:01:49 AM 19983 97290 21137

2/14/2014 10:01:50 AM 18795 97290 21137

2/14/2014 10:01:51 AM 19128 97290 21137

2/14/2014 10:01:52 AM 19962 97290 21137

2/14/2014 10:01:53 AM 18880 97290 21137

2/14/2014 10:01:54 AM 19420 97290 21137

2/14/2014 10:01:55 AM 19405 97290 21137

2/14/2014 10:01:56 AM 17511 97290 21137

2/14/2014 10:01:57 AM 16857 97290 21137

2/14/2014 10:01:58 AM 19034 97290 21137

2/14/2014 10:01:59 AM 18528 97290 21137

2/14/2014 10:02:00 AM 18582 97290 21137

2/14/2014 10:02:01 AM 17545 97290 21137

2/14/2014 10:02:02 AM 18216 97290 21137

2/14/2014 10:02:03 AM 17304 97290 21137

2/14/2014 10:02:04 AM 17796 97290 21137

2/14/2014 10:02:05 AM 18549 97290 21137

2/14/2014 10:02:06 AM 19727 97290 21137

2/14/2014 10:02:07 AM 18161 97290 21137

2/14/2014 10:02:08 AM 18070 97290 21137

2/14/2014 10:02:09 AM 19175 97290 21137

2/14/2014 10:02:10 AM 19451 97290 21137

2/14/2014 10:02:11 AM 19233 97290 21137

2/14/2014 10:02:12 AM 18968 97290 21137

2/14/2014 10:02:13 AM 18752 97290 21137

2/14/2014 10:02:14 AM 20678 97290 21137

2/14/2014 10:02:15 AM 18039 97290 21137

2/14/2014 10:02:16 AM 18640 97290 21137

2/14/2014 10:02:17 AM 17860 97290 21137

2/14/2014 10:02:18 AM 18955 97290 21137

2/14/2014 10:02:19 AM 17308 97290 21137

2/14/2014 10:02:20 AM 17347 97290 21137

2/14/2014 10:02:21 AM 18106 97290 21137

2/14/2014 10:02:22 AM 18476 97290 21137

2/14/2014 10:02:23 AM 20579 97290 21137

2/14/2014 10:02:24 AM 18975 97290 21137

2/14/2014 10:02:25 AM 18603 97290 21137

2/14/2014 10:02:26 AM 18090 97290 21137

2/14/2014 10:02:27 AM 19522 97290 21137

2/14/2014 10:02:28 AM 17960 97290 21137

2/14/2014 10:02:29 AM 18350 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:02:30 AM 18327 97290 21137

2/14/2014 10:02:31 AM 17872 97290 21137

2/14/2014 10:02:32 AM 18718 97290 21137

2/14/2014 10:02:33 AM 19619 97290 21137

2/14/2014 10:02:34 AM 17685 97290 21137

2/14/2014 10:02:35 AM 17471 97290 21137

2/14/2014 10:02:36 AM 17417 97290 21137

2/14/2014 10:02:37 AM 15064 97290 21137

2/14/2014 10:02:38 AM 17416 97290 21137

2/14/2014 10:02:39 AM 18754 97290 21137

2/14/2014 10:02:40 AM 18188 97290 21137

2/14/2014 10:02:41 AM 19427 97290 21137

2/14/2014 10:02:42 AM 18896 97290 21137

2/14/2014 10:02:43 AM 18674 97290 21137

2/14/2014 10:02:44 AM 17208 97290 21137

2/14/2014 10:02:45 AM 19122 97290 21137

2/14/2014 10:02:46 AM 19120 97290 21137

2/14/2014 10:02:47 AM 19840 97290 21137

2/14/2014 10:02:48 AM 20350 97290 21137

2/14/2014 10:02:49 AM 22037 97290 21137

2/14/2014 10:02:50 AM 19099 97290 21137

2/14/2014 10:02:51 AM 18064 97290 21137

2/14/2014 10:02:52 AM 18886 97290 21137

2/14/2014 10:02:53 AM 17951 97290 21137

2/14/2014 10:02:54 AM 17178 97290 21137

2/14/2014 10:02:55 AM 17044 97290 21137

2/14/2014 10:02:56 AM 17731 97290 21137

2/14/2014 10:02:57 AM 17212 97290 21137

2/14/2014 10:02:58 AM 17893 97290 21137

2/14/2014 10:02:59 AM 18003 97290 21137

2/14/2014 10:03:00 AM 18480 97290 21137

2/14/2014 10:03:01 AM 18870 97290 21137

2/14/2014 10:03:02 AM 18577 97290 21137

2/14/2014 10:03:03 AM 17304 97290 21137

2/14/2014 10:03:04 AM 19116 97290 21137

2/14/2014 10:03:05 AM 17889 97290 21137

2/14/2014 10:03:06 AM 20102 97290 21137

2/14/2014 10:03:07 AM 18285 97290 21137

2/14/2014 10:03:08 AM 18041 97290 21137

2/14/2014 10:03:09 AM 18610 97290 21137

2/14/2014 10:03:10 AM 16562 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:03:11 AM 17550 97290 21137

2/14/2014 10:03:12 AM 18517 97290 21137

2/14/2014 10:03:13 AM 17289 97290 21137

2/14/2014 10:04:40 AM 17310 97290 21137

2/14/2014 10:04:41 AM 17137 97290 21137

2/14/2014 10:04:42 AM 17784 97290 21137

2/14/2014 10:04:43 AM 19536 97290 21137

2/14/2014 10:04:44 AM 18324 97290 21137

2/14/2014 10:04:45 AM 16401 97290 21137

2/14/2014 10:04:46 AM 17030 97290 21137

2/14/2014 10:04:47 AM 17097 97290 21137

2/14/2014 10:04:48 AM 17684 97290 21137

2/14/2014 10:04:49 AM 18131 97290 21137

2/14/2014 10:04:50 AM 15842 97290 21137

2/14/2014 10:04:51 AM 18270 97290 21137

2/14/2014 10:04:52 AM 19297 97290 21137

2/14/2014 10:04:53 AM 18234 97290 21137

2/14/2014 10:04:54 AM 18508 97290 21137

2/14/2014 10:04:55 AM 17977 97290 21137

2/14/2014 10:04:56 AM 17574 97290 21137

2/14/2014 10:04:57 AM 19333 97290 21137

2/14/2014 10:04:58 AM 19143 97290 21137

2/14/2014 10:04:59 AM 18045 97290 21137

2/14/2014 10:05:00 AM 18251 97290 21137

2/14/2014 10:05:01 AM 19233 97290 21137

2/14/2014 10:05:02 AM 18068 97290 21137

2/14/2014 10:05:03 AM 17237 97290 21137

2/14/2014 10:05:04 AM 17869 97290 21137

2/14/2014 10:05:05 AM 17847 97290 21137

2/14/2014 10:05:06 AM 17242 97290 21137

2/14/2014 10:05:07 AM 17420 97290 21137

2/14/2014 10:05:08 AM 18155 97290 21137

2/14/2014 10:05:09 AM 19178 97290 21137

2/14/2014 10:05:10 AM 19464 97290 21137

2/14/2014 10:05:11 AM 19416 97290 21137

2/14/2014 10:05:12 AM 18294 97290 21137

2/14/2014 10:05:13 AM 17653 97290 21137

2/14/2014 10:05:14 AM 17763 97290 21137

2/14/2014 10:05:15 AM 18300 97290 21137

2/14/2014 10:05:16 AM 16905 97290 21137

2/14/2014 10:05:17 AM 17576 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:05:18 AM 17444 97290 21137

2/14/2014 10:05:19 AM 18101 97290 21137

2/14/2014 10:05:20 AM 18205 97290 21137

2/14/2014 10:05:21 AM 16671 97290 21137

2/14/2014 10:05:22 AM 15597 97290 21137

2/14/2014 10:05:23 AM 17609 97290 21137

2/14/2014 10:05:24 AM 17272 97290 21137

2/14/2014 10:05:25 AM 19438 97290 21137

2/14/2014 10:05:26 AM 20219 97290 21137

2/14/2014 10:05:27 AM 18795 97290 21137

2/14/2014 10:05:28 AM 19218 97290 21137

2/14/2014 10:05:29 AM 18694 97290 21137

2/14/2014 10:05:30 AM 18893 97290 21137

2/14/2014 10:05:31 AM 18523 97290 21137

2/14/2014 10:05:32 AM 18641 97290 21137

2/14/2014 10:05:33 AM 20200 97290 21137

2/14/2014 10:05:34 AM 18520 97290 21137

2/14/2014 10:05:35 AM 17800 97290 21137

2/14/2014 10:05:36 AM 17380 97290 21137

2/14/2014 10:05:37 AM 18505 97290 21137

2/14/2014 10:05:38 AM 17736 97290 21137

2/14/2014 10:05:39 AM 16494 97290 21137

2/14/2014 10:05:40 AM 19693 97290 21137

2/14/2014 10:05:41 AM 18243 97290 21137

2/14/2014 10:05:42 AM 18240 97290 21137

2/14/2014 10:05:43 AM 18180 97290 21137

2/14/2014 10:05:44 AM 17565 97290 21137

2/14/2014 10:05:45 AM 18041 97290 21137

2/14/2014 10:05:46 AM 17500 97290 21137

2/14/2014 10:05:47 AM 17845 97290 21137

2/14/2014 10:05:48 AM 18591 97290 21137

2/14/2014 10:05:49 AM 19167 97290 21137

2/14/2014 10:05:50 AM 19582 97290 21137

2/14/2014 10:05:51 AM 19595 97290 21137

2/14/2014 10:05:52 AM 18968 97290 21137

2/14/2014 10:05:53 AM 18752 97290 21137

2/14/2014 10:05:54 AM 19628 97290 21137

2/14/2014 10:05:55 AM 17147 97290 21137

2/14/2014 10:05:56 AM 17546 97290 21137

2/14/2014 10:05:57 AM 17646 97290 21137

2/14/2014 10:05:58 AM 19231 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:05:59 AM 20227 97290 21137

2/14/2014 10:06:00 AM 20147 97290 21137

2/14/2014 10:06:01 AM 18536 97290 21137

2/14/2014 10:06:02 AM 18074 97290 21137

2/14/2014 10:06:03 AM 18738 97290 21137

2/14/2014 10:06:04 AM 16264 97290 21137

2/14/2014 10:06:05 AM 17746 97290 21137

2/14/2014 10:06:06 AM 17876 97290 21137

2/14/2014 10:06:07 AM 17099 97290 21137

2/14/2014 10:06:08 AM 18675 97290 21137

2/14/2014 10:06:09 AM 17568 97290 21137

2/14/2014 10:06:10 AM 16812 97290 21137

2/14/2014 10:06:11 AM 18723 97290 21137

2/14/2014 10:06:12 AM 19140 97290 21137

2/14/2014 10:06:13 AM 18375 97290 21137

2/14/2014 10:06:14 AM 17703 97290 21137

2/14/2014 10:06:15 AM 17656 97290 21137

2/14/2014 10:07:35 AM 17135 97290 21137

2/14/2014 10:07:36 AM 15233 97290 21137

2/14/2014 10:07:37 AM 16588 97290 21137

2/14/2014 10:07:38 AM 16717 97290 21137

2/14/2014 10:07:39 AM 17319 97290 21137

2/14/2014 10:07:40 AM 19419 97290 21137

2/14/2014 10:07:41 AM 17905 97290 21137

2/14/2014 10:07:42 AM 16926 97290 21137

2/14/2014 10:07:43 AM 16771 97290 21137

2/14/2014 10:07:44 AM 18412 97290 21137

2/14/2014 10:07:45 AM 18733 97290 21137

2/14/2014 10:07:46 AM 16863 97290 21137

2/14/2014 10:07:47 AM 17325 97290 21137

2/14/2014 10:07:48 AM 18071 97290 21137

2/14/2014 10:07:49 AM 18618 97290 21137

2/14/2014 10:07:50 AM 18214 97290 21137

2/14/2014 10:07:51 AM 19763 97290 21137

2/14/2014 10:07:52 AM 17061 97290 21137

2/14/2014 10:07:53 AM 17495 97290 21137

2/14/2014 10:07:54 AM 16763 97290 21137

2/14/2014 10:07:55 AM 16791 97290 21137

2/14/2014 10:07:56 AM 18027 97290 21137

2/14/2014 10:07:57 AM 17167 97290 21137

2/14/2014 10:07:58 AM 17821 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:07:59 AM 16755 97290 21137

2/14/2014 10:08:00 AM 19338 97290 21137

2/14/2014 10:08:01 AM 16684 97290 21137

2/14/2014 10:08:02 AM 18571 97290 21137

2/14/2014 10:08:03 AM 18442 97290 21137

2/14/2014 10:08:04 AM 17480 97290 21137

2/14/2014 10:08:05 AM 18410 97290 21137

2/14/2014 10:08:06 AM 16932 97290 21137

2/14/2014 10:08:07 AM 19623 97290 21137

2/14/2014 10:08:08 AM 18435 97290 21137

2/14/2014 10:08:09 AM 16998 97290 21137

2/14/2014 10:08:10 AM 19069 97290 21137

2/14/2014 10:08:11 AM 18597 97290 21137

2/14/2014 10:08:12 AM 18629 97290 21137

2/14/2014 10:08:13 AM 18817 97290 21137

2/14/2014 10:08:14 AM 17454 97290 21137

2/14/2014 10:08:15 AM 17323 97290 21137

2/14/2014 10:08:16 AM 18011 97290 21137

2/14/2014 10:08:17 AM 16292 97290 21137

2/14/2014 10:08:18 AM 18383 97290 21137

2/14/2014 10:08:19 AM 17405 97290 21137

2/14/2014 10:08:20 AM 19711 97290 21137

2/14/2014 10:08:21 AM 20287 97290 21137

2/14/2014 10:08:22 AM 18692 97290 21137

2/14/2014 10:08:23 AM 18923 97290 21137

2/14/2014 10:08:24 AM 19940 97290 21137

2/14/2014 10:08:25 AM 19715 97290 21137

2/14/2014 10:08:26 AM 19328 97290 21137

2/14/2014 10:08:27 AM 18872 97290 21137

2/14/2014 10:08:28 AM 18818 97290 21137

2/14/2014 10:08:29 AM 18384 97290 21137

2/14/2014 10:08:30 AM 17646 97290 21137

2/14/2014 10:08:31 AM 17581 97290 21137

2/14/2014 10:08:32 AM 18465 97290 21137

2/14/2014 10:08:33 AM 17486 97290 21137

2/14/2014 10:08:34 AM 19221 97290 21137

2/14/2014 10:08:35 AM 18815 97290 21137

2/14/2014 10:08:36 AM 19613 97290 21137

2/14/2014 10:08:37 AM 18433 97290 21137

2/14/2014 10:08:38 AM 18048 97290 21137

2/14/2014 10:08:39 AM 17652 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:08:40 AM 17913 97290 21137

2/14/2014 10:08:41 AM 17108 97290 21137

2/14/2014 10:08:42 AM 18257 97290 21137

2/14/2014 10:08:43 AM 17674 97290 21137

2/14/2014 10:08:44 AM 19778 97290 21137

2/14/2014 10:08:45 AM 17364 97290 21137

2/14/2014 10:08:46 AM 17811 97290 21137

2/14/2014 10:08:47 AM 19092 97290 21137

2/14/2014 10:08:48 AM 18543 97290 21137

2/14/2014 10:08:49 AM 19005 97290 21137

2/14/2014 10:08:50 AM 17441 97290 21137

2/14/2014 10:08:51 AM 16960 97290 21137

2/14/2014 10:08:52 AM 17410 97290 21137

2/14/2014 10:08:53 AM 18212 97290 21137

2/14/2014 10:08:54 AM 17933 97290 21137

2/14/2014 10:08:55 AM 18943 97290 21137

2/14/2014 10:08:56 AM 18266 97290 21137

2/14/2014 10:08:57 AM 17886 97290 21137

2/14/2014 10:08:58 AM 16231 97290 21137

2/14/2014 10:08:59 AM 17197 97290 21137

2/14/2014 10:09:00 AM 18789 97290 21137

2/14/2014 10:09:01 AM 18707 97290 21137

2/14/2014 10:09:02 AM 17846 97290 21137

2/14/2014 10:09:03 AM 17451 97290 21137

2/14/2014 10:09:04 AM 16993 97290 21137

2/14/2014 10:10:26 AM 16176 97290 21137

2/14/2014 10:10:27 AM 15594 97290 21137

2/14/2014 10:10:28 AM 16318 97290 21137

2/14/2014 10:10:29 AM 16139 97290 21137

2/14/2014 10:10:30 AM 17565 97290 21137

2/14/2014 10:10:31 AM 17741 97290 21137

2/14/2014 10:10:32 AM 16915 97290 21137

2/14/2014 10:10:33 AM 17968 97290 21137

2/14/2014 10:10:34 AM 18502 97290 21137

2/14/2014 10:10:35 AM 16565 97290 21137

2/14/2014 10:10:36 AM 16621 97290 21137

2/14/2014 10:10:37 AM 17175 97290 21137

2/14/2014 10:10:38 AM 18363 97290 21137

2/14/2014 10:10:39 AM 18091 97290 21137

2/14/2014 10:10:40 AM 17362 97290 21137

2/14/2014 10:10:41 AM 17180 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:10:42 AM 16025 97290 21137

2/14/2014 10:10:43 AM 17326 97290 21137

2/14/2014 10:10:44 AM 17111 97290 21137

2/14/2014 10:10:45 AM 18138 97290 21137

2/14/2014 10:10:46 AM 17344 97290 21137

2/14/2014 10:10:47 AM 19936 97290 21137

2/14/2014 10:10:48 AM 18784 97290 21137

2/14/2014 10:10:49 AM 17596 97290 21137

2/14/2014 10:10:50 AM 17569 97290 21137

2/14/2014 10:10:51 AM 18222 97290 21137

2/14/2014 10:10:52 AM 18895 97290 21137

2/14/2014 10:10:53 AM 17294 97290 21137

2/14/2014 10:10:54 AM 17373 97290 21137

2/14/2014 10:10:55 AM 18803 97290 21137

2/14/2014 10:10:56 AM 18800 97290 21137

2/14/2014 10:10:57 AM 18020 97290 21137

2/14/2014 10:10:58 AM 19355 97290 21137

2/14/2014 10:10:59 AM 18308 97290 21137

2/14/2014 10:11:00 AM 16697 97290 21137

2/14/2014 10:11:01 AM 18244 97290 21137

2/14/2014 10:11:02 AM 18421 97290 21137

2/14/2014 10:11:03 AM 19725 97290 21137

2/14/2014 10:11:04 AM 18371 97290 21137

2/14/2014 10:11:05 AM 17793 97290 21137

2/14/2014 10:11:06 AM 17648 97290 21137

2/14/2014 10:11:07 AM 18002 97290 21137

2/14/2014 10:11:08 AM 17610 97290 21137

2/14/2014 10:11:09 AM 18262 97290 21137

2/14/2014 10:11:10 AM 18155 97290 21137

2/14/2014 10:11:11 AM 18039 97290 21137

2/14/2014 10:11:12 AM 18009 97290 21137

2/14/2014 10:11:13 AM 18242 97290 21137

2/14/2014 10:11:14 AM 18360 97290 21137

2/14/2014 10:11:15 AM 17940 97290 21137

2/14/2014 10:11:16 AM 17355 97290 21137

2/14/2014 10:11:17 AM 17268 97290 21137

2/14/2014 10:11:18 AM 17637 97290 21137

2/14/2014 10:11:19 AM 19889 97290 21137

2/14/2014 10:11:20 AM 16852 97290 21137

2/14/2014 10:11:21 AM 18283 97290 21137

2/14/2014 10:11:22 AM 18430 97290 21137

Page 33 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:11:23 AM 17027 97290 21137

2/14/2014 10:11:24 AM 17396 97290 21137

2/14/2014 10:11:25 AM 19409 97290 21137

2/14/2014 10:11:26 AM 17842 97290 21137

2/14/2014 10:11:27 AM 17120 97290 21137

2/14/2014 10:11:28 AM 17570 97290 21137

2/14/2014 10:11:29 AM 19602 97290 21137

2/14/2014 10:11:30 AM 19570 97290 21137

2/14/2014 10:11:31 AM 18752 97290 21137

2/14/2014 10:11:32 AM 19388 97290 21137

2/14/2014 10:11:33 AM 18047 97290 21137

2/14/2014 10:11:34 AM 16961 97290 21137

2/14/2014 10:11:35 AM 16330 97290 21137

2/14/2014 10:11:36 AM 17762 97290 21137

2/14/2014 10:11:37 AM 18510 97290 21137

2/14/2014 10:11:38 AM 17827 97290 21137

2/14/2014 10:11:39 AM 17147 97290 21137

2/14/2014 10:11:40 AM 18926 97290 21137

2/14/2014 10:11:41 AM 17151 97290 21137

2/14/2014 10:11:42 AM 18508 97290 21137

2/14/2014 10:11:43 AM 18127 97290 21137

2/14/2014 10:11:44 AM 18391 97290 21137

2/14/2014 10:11:45 AM 18697 97290 21137

2/14/2014 10:11:46 AM 19374 97290 21137

2/14/2014 10:11:47 AM 16753 97290 21137

2/14/2014 10:11:48 AM 16638 97290 21137

2/14/2014 10:11:49 AM 14899 97290 21137

2/14/2014 10:11:50 AM 16474 97290 21137

2/14/2014 10:11:51 AM 17558 97290 21137

2/14/2014 10:11:52 AM 17379 97290 21137

2/14/2014 10:11:53 AM 18775 97290 21137

2/14/2014 10:11:54 AM 16213 97290 21137

2/14/2014 10:11:55 AM 16773 97290 21137

2/14/2014 10:13:23 AM 16429 97290 21137

2/14/2014 10:13:24 AM 16767 97290 21137

2/14/2014 10:13:25 AM 17362 97290 21137

2/14/2014 10:13:27 AM 18425 97290 21137

2/14/2014 10:13:27 AM 16700 97290 21137

2/14/2014 10:13:28 AM 20026 97290 21137

2/14/2014 10:13:29 AM 17156 97290 21137

2/14/2014 10:13:31 AM 17302 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:13:31 AM 15689 97290 21137

2/14/2014 10:13:32 AM 17165 97290 21137

2/14/2014 10:13:33 AM 16951 97290 21137

2/14/2014 10:13:34 AM 18097 97290 21137

2/14/2014 10:13:35 AM 16884 97290 21137

2/14/2014 10:13:36 AM 19911 97290 21137

2/14/2014 10:13:37 AM 17577 97290 21137

2/14/2014 10:13:39 AM 17928 97290 21137

2/14/2014 10:13:39 AM 17354 97290 21137

2/14/2014 10:13:40 AM 17562 97290 21137

2/14/2014 10:13:41 AM 18610 97290 21137

2/14/2014 10:13:42 AM 18332 97290 21137

2/14/2014 10:13:43 AM 18923 97290 21137

2/14/2014 10:13:44 AM 18290 97290 21137

2/14/2014 10:13:45 AM 17832 97290 21137

2/14/2014 10:13:46 AM 17238 97290 21137

2/14/2014 10:13:47 AM 19039 97290 21137

2/14/2014 10:13:48 AM 17719 97290 21137

2/14/2014 10:13:49 AM 21110 97290 21137

2/14/2014 10:13:50 AM 18507 97290 21137

2/14/2014 10:13:51 AM 17467 97290 21137

2/14/2014 10:13:52 AM 19276 97290 21137

2/14/2014 10:13:53 AM 18829 97290 21137

2/14/2014 10:13:54 AM 20397 97290 21137

2/14/2014 10:13:55 AM 17189 97290 21137

2/14/2014 10:13:56 AM 18727 97290 21137

2/14/2014 10:13:57 AM 16531 97290 21137

2/14/2014 10:13:58 AM 19042 97290 21137

2/14/2014 10:13:59 AM 18140 97290 21137

2/14/2014 10:14:00 AM 18065 97290 21137

2/14/2014 10:14:01 AM 18526 97290 21137

2/14/2014 10:14:02 AM 17471 97290 21137

2/14/2014 10:14:03 AM 18108 97290 21137

2/14/2014 10:14:04 AM 18837 97290 21137

2/14/2014 10:14:05 AM 18479 97290 21137

2/14/2014 10:14:06 AM 17520 97290 21137

2/14/2014 10:14:07 AM 19350 97290 21137

2/14/2014 10:14:08 AM 18607 97290 21137

2/14/2014 10:14:09 AM 20041 97290 21137

2/14/2014 10:14:10 AM 19590 97290 21137

2/14/2014 10:14:11 AM 17377 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:14:12 AM 19554 97290 21137

2/14/2014 10:14:13 AM 18958 97290 21137

2/14/2014 10:14:14 AM 17339 97290 21137

2/14/2014 10:14:15 AM 17865 97290 21137

2/14/2014 10:14:16 AM 17906 97290 21137

2/14/2014 10:14:17 AM 18396 97290 21137

2/14/2014 10:14:18 AM 18069 97290 21137

2/14/2014 10:14:19 AM 18407 97290 21137

2/14/2014 10:14:20 AM 18161 97290 21137

2/14/2014 10:14:21 AM 18640 97290 21137

2/14/2014 10:14:23 AM 19150 97290 21137

2/14/2014 10:14:23 AM 18635 97290 21137

2/14/2014 10:14:24 AM 18289 97290 21137

2/14/2014 10:14:25 AM 18012 97290 21137

2/14/2014 10:14:26 AM 19833 97290 21137

2/14/2014 10:14:27 AM 18458 97290 21137

2/14/2014 10:14:28 AM 18264 97290 21137

2/14/2014 10:14:29 AM 19146 97290 21137

2/14/2014 10:14:30 AM 17146 97290 21137

2/14/2014 10:14:31 AM 16856 97290 21137

2/14/2014 10:14:32 AM 19514 97290 21137

2/14/2014 10:14:33 AM 17838 97290 21137

2/14/2014 10:14:34 AM 17719 97290 21137

2/14/2014 10:14:35 AM 17659 97290 21137

2/14/2014 10:14:36 AM 19655 97290 21137

2/14/2014 10:14:37 AM 18053 97290 21137

2/14/2014 10:14:38 AM 18283 97290 21137

2/14/2014 10:14:39 AM 18071 97290 21137

2/14/2014 10:14:40 AM 18797 97290 21137

2/14/2014 10:14:41 AM 18229 97290 21137

2/14/2014 10:14:42 AM 18717 97290 21137

2/14/2014 10:14:43 AM 17009 97290 21137

2/14/2014 10:14:44 AM 16192 97290 21137

2/14/2014 10:14:45 AM 17668 97290 21137

2/14/2014 10:14:46 AM 18877 97290 21137

2/14/2014 10:14:47 AM 18099 97290 21137

2/14/2014 10:14:48 AM 18744 97290 21137

2/14/2014 10:14:49 AM 17706 97290 21137

2/14/2014 10:14:50 AM 19276 97290 21137

2/14/2014 10:14:51 AM 16819 97290 21137

2/14/2014 10:14:52 AM 16354 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:14:53 AM 15938 97290 21137

2/14/2014 10:14:55 AM 17724 97290 21137

2/14/2014 10:16:14 AM 16027 97290 21137

2/14/2014 10:16:15 AM 18167 97290 21137

2/14/2014 10:16:16 AM 17291 97290 21137

2/14/2014 10:16:17 AM 16953 97290 21137

2/14/2014 10:16:18 AM 17858 97290 21137

2/14/2014 10:16:19 AM 17094 97290 21137

2/14/2014 10:16:20 AM 17893 97290 21137

2/14/2014 10:16:21 AM 18423 97290 21137

2/14/2014 10:16:22 AM 19335 97290 21137

2/14/2014 10:16:23 AM 19923 97290 21137

2/14/2014 10:16:24 AM 17041 97290 21137

2/14/2014 10:16:25 AM 16980 97290 21137

2/14/2014 10:16:26 AM 16845 97290 21137

2/14/2014 10:16:27 AM 17471 97290 21137

2/14/2014 10:16:28 AM 18768 97290 21137

2/14/2014 10:16:29 AM 18582 97290 21137

2/14/2014 10:16:30 AM 19075 97290 21137

2/14/2014 10:16:31 AM 18929 97290 21137

2/14/2014 10:16:32 AM 19192 97290 21137

2/14/2014 10:16:33 AM 19048 97290 21137

2/14/2014 10:16:34 AM 17392 97290 21137

2/14/2014 10:16:35 AM 18088 97290 21137

2/14/2014 10:16:36 AM 18262 97290 21137

2/14/2014 10:16:37 AM 18545 97290 21137

2/14/2014 10:16:38 AM 18016 97290 21137

2/14/2014 10:16:39 AM 17734 97290 21137

2/14/2014 10:16:40 AM 19673 97290 21137

2/14/2014 10:16:41 AM 18148 97290 21137

2/14/2014 10:16:42 AM 16927 97290 21137

2/14/2014 10:16:43 AM 18063 97290 21137

2/14/2014 10:16:44 AM 19072 97290 21137

2/14/2014 10:16:45 AM 18778 97290 21137

2/14/2014 10:16:46 AM 18584 97290 21137

2/14/2014 10:16:47 AM 18236 97290 21137

2/14/2014 10:16:48 AM 16619 97290 21137

2/14/2014 10:16:49 AM 17594 97290 21137

2/14/2014 10:16:50 AM 19308 97290 21137

2/14/2014 10:16:51 AM 17907 97290 21137

2/14/2014 10:16:52 AM 18066 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:16:53 AM 16606 97290 21137

2/14/2014 10:16:54 AM 18671 97290 21137

2/14/2014 10:16:55 AM 17088 97290 21137

2/14/2014 10:16:56 AM 18582 97290 21137

2/14/2014 10:16:57 AM 18385 97290 21137

2/14/2014 10:16:58 AM 17406 97290 21137

2/14/2014 10:16:59 AM 18481 97290 21137

2/14/2014 10:17:00 AM 19200 97290 21137

2/14/2014 10:17:01 AM 17400 97290 21137

2/14/2014 10:17:02 AM 19230 97290 21137

2/14/2014 10:17:03 AM 16717 97290 21137

2/14/2014 10:17:04 AM 18399 97290 21137

2/14/2014 10:17:05 AM 17830 97290 21137

2/14/2014 10:17:06 AM 18617 97290 21137

2/14/2014 10:17:07 AM 18874 97290 21137

2/14/2014 10:17:08 AM 18848 97290 21137

2/14/2014 10:17:09 AM 19082 97290 21137

2/14/2014 10:17:10 AM 18120 97290 21137

2/14/2014 10:17:11 AM 16710 97290 21137

2/14/2014 10:17:12 AM 17317 97290 21137

2/14/2014 10:17:13 AM 17589 97290 21137

2/14/2014 10:17:14 AM 16187 97290 21137

2/14/2014 10:17:15 AM 17696 97290 21137

2/14/2014 10:17:16 AM 18014 97290 21137

2/14/2014 10:17:17 AM 17043 97290 21137

2/14/2014 10:17:18 AM 16800 97290 21137

2/14/2014 10:17:19 AM 15900 97290 21137

2/14/2014 10:17:20 AM 17152 97290 21137

2/14/2014 10:17:21 AM 17636 97290 21137

2/14/2014 10:17:22 AM 17204 97290 21137

2/14/2014 10:17:23 AM 18671 97290 21137

2/14/2014 10:17:24 AM 17507 97290 21137

2/14/2014 10:17:25 AM 17366 97290 21137

2/14/2014 10:17:26 AM 17901 97290 21137

2/14/2014 10:17:27 AM 18665 97290 21137

2/14/2014 10:17:28 AM 16966 97290 21137

2/14/2014 10:17:29 AM 17561 97290 21137

2/14/2014 10:17:30 AM 18760 97290 21137

2/14/2014 10:17:31 AM 18040 97290 21137

2/14/2014 10:17:32 AM 17470 97290 21137

2/14/2014 10:17:33 AM 17027 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:17:34 AM 19196 97290 21137

2/14/2014 10:17:35 AM 17639 97290 21137

2/14/2014 10:17:36 AM 17430 97290 21137

2/14/2014 10:17:37 AM 17047 97290 21137

2/14/2014 10:17:38 AM 18451 97290 21137

2/14/2014 10:17:39 AM 17392 97290 21137

2/14/2014 10:17:40 AM 16528 97290 21137

2/14/2014 10:19:51 AM 15715 97290 21137

2/14/2014 10:19:52 AM 16138 97290 21137

2/14/2014 10:19:53 AM 17024 97290 21137

2/14/2014 10:19:54 AM 17336 97290 21137

2/14/2014 10:19:55 AM 17414 97290 21137

2/14/2014 10:19:56 AM 18573 97290 21137

2/14/2014 10:19:57 AM 18263 97290 21137

2/14/2014 10:19:58 AM 17465 97290 21137

2/14/2014 10:19:59 AM 18256 97290 21137

2/14/2014 10:20:00 AM 16774 97290 21137

2/14/2014 10:20:01 AM 16733 97290 21137

2/14/2014 10:20:02 AM 19543 97290 21137

2/14/2014 10:20:03 AM 18326 97290 21137

2/14/2014 10:20:04 AM 16071 97290 21137

2/14/2014 10:20:05 AM 17217 97290 21137

2/14/2014 10:20:06 AM 17504 97290 21137

2/14/2014 10:20:07 AM 17276 97290 21137

2/14/2014 10:20:08 AM 18959 97290 21137

2/14/2014 10:20:09 AM 18299 97290 21137

2/14/2014 10:20:10 AM 16245 97290 21137

2/14/2014 10:20:11 AM 17351 97290 21137

2/14/2014 10:20:12 AM 16877 97290 21137

2/14/2014 10:20:13 AM 17119 97290 21137

2/14/2014 10:20:14 AM 16759 97290 21137

2/14/2014 10:20:15 AM 16730 97290 21137

2/14/2014 10:20:16 AM 16842 97290 21137

2/14/2014 10:20:17 AM 17560 97290 21137

2/14/2014 10:20:18 AM 18730 97290 21137

2/14/2014 10:20:19 AM 16922 97290 21137

2/14/2014 10:20:20 AM 17460 97290 21137

2/14/2014 10:20:21 AM 17025 97290 21137

2/14/2014 10:20:22 AM 17066 97290 21137

2/14/2014 10:20:23 AM 16326 97290 21137

2/14/2014 10:20:24 AM 17761 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:20:25 AM 17160 97290 21137

2/14/2014 10:20:26 AM 15750 97290 21137

2/14/2014 10:20:27 AM 17115 97290 21137

2/14/2014 10:20:28 AM 17439 97290 21137

2/14/2014 10:20:29 AM 16300 97290 21137

2/14/2014 10:20:30 AM 17725 97290 21137

2/14/2014 10:20:31 AM 17331 97290 21137

2/14/2014 10:20:32 AM 17562 97290 21137

2/14/2014 10:20:33 AM 16990 97290 21137

2/14/2014 10:20:34 AM 17147 97290 21137

2/14/2014 10:20:35 AM 16016 97290 21137

2/14/2014 10:20:36 AM 16034 97290 21137

2/14/2014 10:20:37 AM 17718 97290 21137

2/14/2014 10:20:38 AM 18109 97290 21137

2/14/2014 10:20:39 AM 17127 97290 21137

2/14/2014 10:20:40 AM 16282 97290 21137

2/14/2014 10:20:41 AM 16640 97290 21137

2/14/2014 10:20:42 AM 16850 97290 21137

2/14/2014 10:20:43 AM 16722 97290 21137

2/14/2014 10:20:44 AM 16030 97290 21137

2/14/2014 10:20:45 AM 16847 97290 21137

2/14/2014 10:20:46 AM 17141 97290 21137

2/14/2014 10:20:47 AM 17635 97290 21137

2/14/2014 10:20:48 AM 16499 97290 21137

2/14/2014 10:20:49 AM 17384 97290 21137

2/14/2014 10:20:50 AM 16616 97290 21137

2/14/2014 10:20:51 AM 17444 97290 21137

2/14/2014 10:20:52 AM 18161 97290 21137

2/14/2014 10:20:53 AM 17320 97290 21137

2/14/2014 10:20:54 AM 18250 97290 21137

2/14/2014 10:20:55 AM 16832 97290 21137

2/14/2014 10:20:56 AM 16028 97290 21137

2/14/2014 10:20:57 AM 15947 97290 21137

2/14/2014 10:20:58 AM 15566 97290 21137

2/14/2014 10:20:59 AM 15231 97290 21137

2/14/2014 10:21:01 AM 16528 97290 21137

2/14/2014 10:21:01 AM 15682 97290 21137

2/14/2014 10:21:02 AM 15410 97290 21137

2/14/2014 10:21:03 AM 14472 97290 21137

2/14/2014 10:21:04 AM 15888 97290 21137

2/14/2014 10:21:05 AM 16002 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:21:06 AM 17680 97290 21137

2/14/2014 10:21:07 AM 16180 97290 21137

2/14/2014 10:21:08 AM 16015 97290 21137

2/14/2014 10:21:09 AM 15463 97290 21137

2/14/2014 10:21:10 AM 16856 97290 21137

2/14/2014 10:21:11 AM 17504 97290 21137

2/14/2014 10:21:12 AM 17276 97290 21137

2/14/2014 10:21:13 AM 17999 97290 21137

2/14/2014 10:21:14 AM 15959 97290 21137

2/14/2014 10:21:15 AM 17760 97290 21137

2/14/2014 10:21:16 AM 16230 97290 21137

2/14/2014 10:21:17 AM 17077 97290 21137

2/14/2014 10:21:18 AM 15939 97290 21137

2/14/2014 10:21:19 AM 17394 97290 21137

2/14/2014 10:21:20 AM 17488 97290 21137

2/14/2014 10:21:21 AM 17362 97290 21137

2/14/2014 10:21:22 AM 16820 97290 21137

2/14/2014 10:21:23 AM 16775 97290 21137

2/14/2014 10:21:24 AM 18113 97290 21137

2/14/2014 10:21:25 AM 17368 97290 21137

2/14/2014 10:21:26 AM 18082 97290 21137

2/14/2014 10:22:49 AM 14560 97290 21137

2/14/2014 10:22:50 AM 15280 97290 21137

2/14/2014 10:22:51 AM 16780 97290 21137

2/14/2014 10:22:52 AM 16525 97290 21137

2/14/2014 10:22:53 AM 16761 97290 21137

2/14/2014 10:22:54 AM 16790 97290 21137

2/14/2014 10:22:55 AM 15837 97290 21137

2/14/2014 10:22:56 AM 15839 97290 21137

2/14/2014 10:22:57 AM 16320 97290 21137

2/14/2014 10:22:58 AM 15930 97290 21137

2/14/2014 10:22:59 AM 15862 97290 21137

2/14/2014 10:23:00 AM 16715 97290 21137

2/14/2014 10:23:01 AM 15908 97290 21137

2/14/2014 10:23:02 AM 15947 97290 21137

2/14/2014 10:23:03 AM 16016 97290 21137

2/14/2014 10:23:04 AM 15674 97290 21137

2/14/2014 10:23:05 AM 16518 97290 21137

2/14/2014 10:23:07 AM 15919 97290 21137

2/14/2014 10:23:07 AM 15709 97290 21137

2/14/2014 10:23:09 AM 15524 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:23:09 AM 14817 97290 21137

2/14/2014 10:23:10 AM 15401 97290 21137

2/14/2014 10:23:11 AM 14920 97290 21137

2/14/2014 10:23:12 AM 16720 97290 21137

2/14/2014 10:23:13 AM 17020 97290 21137

2/14/2014 10:23:14 AM 15595 97290 21137

2/14/2014 10:23:15 AM 16558 97290 21137

2/14/2014 10:23:16 AM 15779 97290 21137

2/14/2014 10:23:17 AM 15525 97290 21137

2/14/2014 10:23:18 AM 15581 97290 21137

2/14/2014 10:23:19 AM 15565 97290 21137

2/14/2014 10:23:20 AM 13911 97290 21137

2/14/2014 10:23:21 AM 15417 97290 21137

2/14/2014 10:23:22 AM 15854 97290 21137

2/14/2014 10:23:23 AM 15063 97290 21137

2/14/2014 10:23:24 AM 15615 97290 21137

2/14/2014 10:23:25 AM 16053 97290 21137

2/14/2014 10:23:26 AM 16763 97290 21137

2/14/2014 10:23:27 AM 16431 97290 21137

2/14/2014 10:23:28 AM 14877 97290 21137

2/14/2014 10:23:29 AM 16739 97290 21137

2/14/2014 10:23:30 AM 17175 97290 21137

2/14/2014 10:23:31 AM 15513 97290 21137

2/14/2014 10:23:32 AM 17468 97290 21137

2/14/2014 10:23:33 AM 15677 97290 21137

2/14/2014 10:23:34 AM 15559 97290 21137

2/14/2014 10:23:35 AM 16549 97290 21137

2/14/2014 10:23:36 AM 15747 97290 21137

2/14/2014 10:23:37 AM 15487 97290 21137

2/14/2014 10:23:38 AM 15331 97290 21137

2/14/2014 10:23:39 AM 17002 97290 21137

2/14/2014 10:23:40 AM 16910 97290 21137

2/14/2014 10:23:41 AM 17637 97290 21137

2/14/2014 10:23:42 AM 17699 97290 21137

2/14/2014 10:23:43 AM 19845 97290 21137

2/14/2014 10:23:44 AM 18401 97290 21137

2/14/2014 10:23:45 AM 15430 97290 21137

2/14/2014 10:23:46 AM 16067 97290 21137

2/14/2014 10:23:47 AM 16856 97290 21137

2/14/2014 10:23:48 AM 15044 97290 21137

2/14/2014 10:23:49 AM 14801 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:23:50 AM 14830 97290 21137

2/14/2014 10:23:51 AM 14687 97290 21137

2/14/2014 10:23:52 AM 15521 97290 21137

2/14/2014 10:23:53 AM 12460 97290 21137

2/14/2014 10:23:54 AM 13375 97290 21137

2/14/2014 10:23:55 AM 15523 97290 21137

2/14/2014 10:23:56 AM 15911 97290 21137

2/14/2014 10:23:57 AM 17255 97290 21137

2/14/2014 10:23:58 AM 16481 97290 21137

2/14/2014 10:23:59 AM 15880 97290 21137

2/14/2014 10:24:00 AM 15400 97290 21137

2/14/2014 10:24:01 AM 14260 97290 21137

2/14/2014 10:24:02 AM 15445 97290 21137

2/14/2014 10:24:03 AM 14631 97290 21137

2/14/2014 10:24:04 AM 17007 97290 21137

2/14/2014 10:24:05 AM 16612 97290 21137

2/14/2014 10:24:06 AM 15853 97290 21137

2/14/2014 10:24:07 AM 17283 97290 21137

2/14/2014 10:24:08 AM 16890 97290 21137

2/14/2014 10:24:09 AM 16402 97290 21137

2/14/2014 10:24:10 AM 16640 97290 21137

2/14/2014 10:24:11 AM 16310 97290 21137

2/14/2014 10:24:12 AM 16017 97290 21137

2/14/2014 10:24:13 AM 16544 97290 21137

2/14/2014 10:24:14 AM 15656 97290 21137

2/14/2014 10:24:15 AM 15284 97290 21137

2/14/2014 10:24:16 AM 15491 97290 21137

2/14/2014 10:24:17 AM 15602 97290 21137

2/14/2014 10:24:18 AM 16680 97290 21137

2/14/2014 10:24:19 AM 15570 97290 21137

2/14/2014 10:24:20 AM 14152 97290 21137

2/14/2014 10:25:36 AM 16268 97290 21137

2/14/2014 10:25:37 AM 15407 97290 21137

2/14/2014 10:25:38 AM 13301 97290 21137

2/14/2014 10:25:39 AM 13585 97290 21137

2/14/2014 10:25:40 AM 14076 97290 21137

2/14/2014 10:25:41 AM 14529 97290 21137

2/14/2014 10:25:42 AM 15092 97290 21137

2/14/2014 10:25:43 AM 15833 97290 21137

2/14/2014 10:25:44 AM 15838 97290 21137

2/14/2014 10:25:45 AM 13919 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:25:46 AM 14040 97290 21137

2/14/2014 10:25:47 AM 13650 97290 21137

2/14/2014 10:25:48 AM 14752 97290 21137

2/14/2014 10:25:49 AM 15628 97290 21137

2/14/2014 10:25:50 AM 16687 97290 21137

2/14/2014 10:25:51 AM 14821 97290 21137

2/14/2014 10:25:52 AM 16305 97290 21137

2/14/2014 10:25:53 AM 14066 97290 21137

2/14/2014 10:25:54 AM 13266 97290 21137

2/14/2014 10:25:55 AM 14716 97290 21137

2/14/2014 10:25:56 AM 14599 97290 21137

2/14/2014 10:25:57 AM 16819 97290 21137

2/14/2014 10:25:58 AM 14735 97290 21137

2/14/2014 10:25:59 AM 14153 97290 21137

2/14/2014 10:26:00 AM 14398 97290 21137

2/14/2014 10:26:01 AM 14789 97290 21137

2/14/2014 10:26:02 AM 15307 97290 21137

2/14/2014 10:26:03 AM 15106 97290 21137

2/14/2014 10:26:04 AM 15746 97290 21137

2/14/2014 10:26:05 AM 15553 97290 21137

2/14/2014 10:26:06 AM 12999 97290 21137

2/14/2014 10:26:07 AM 14289 97290 21137

2/14/2014 10:26:08 AM 14732 97290 21137

2/14/2014 10:26:09 AM 15743 97290 21137

2/14/2014 10:26:10 AM 14765 97290 21137

2/14/2014 10:26:11 AM 14581 97290 21137

2/14/2014 10:26:12 AM 14745 97290 21137

2/14/2014 10:26:13 AM 14066 97290 21137

2/14/2014 10:26:14 AM 14316 97290 21137

2/14/2014 10:26:15 AM 16149 97290 21137

2/14/2014 10:26:16 AM 17237 97290 21137

2/14/2014 10:26:17 AM 15769 97290 21137

2/14/2014 10:26:18 AM 16452 97290 21137

2/14/2014 10:26:19 AM 17886 97290 21137

2/14/2014 10:26:20 AM 16230 97290 21137

2/14/2014 10:26:21 AM 16957 97290 21137

2/14/2014 10:26:22 AM 14349 97290 21137

2/14/2014 10:26:23 AM 14837 97290 21137

2/14/2014 10:26:24 AM 14959 97290 21137

2/14/2014 10:26:25 AM 15279 97290 21137

2/14/2014 10:26:26 AM 15650 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:26:27 AM 16632 97290 21137

2/14/2014 10:26:28 AM 16308 97290 21137

2/14/2014 10:26:29 AM 15597 97290 21137

2/14/2014 10:26:30 AM 16679 97290 21137

2/14/2014 10:26:31 AM 16620 97290 21137

2/14/2014 10:26:32 AM 16545 97290 21137

2/14/2014 10:26:33 AM 16496 97290 21137

2/14/2014 10:26:34 AM 15884 97290 21137

2/14/2014 10:26:35 AM 15551 97290 21137

2/14/2014 10:26:37 AM 14777 97290 21137

2/14/2014 10:26:37 AM 14434 97290 21137

2/14/2014 10:26:39 AM 15594 97290 21137

2/14/2014 10:26:39 AM 14138 97290 21137

2/14/2014 10:26:40 AM 17128 97290 21137

2/14/2014 10:26:41 AM 15382 97290 21137

2/14/2014 10:26:42 AM 14585 97290 21137

2/14/2014 10:26:43 AM 14956 97290 21137

2/14/2014 10:26:44 AM 14899 97290 21137

2/14/2014 10:26:45 AM 15214 97290 21137

2/14/2014 10:26:46 AM 15503 97290 21137

2/14/2014 10:26:47 AM 15846 97290 21137

2/14/2014 10:26:48 AM 13921 97290 21137

2/14/2014 10:26:49 AM 13410 97290 21137

2/14/2014 10:26:50 AM 14902 97290 21137

2/14/2014 10:26:51 AM 15545 97290 21137

2/14/2014 10:26:52 AM 14296 97290 21137

2/14/2014 10:26:53 AM 14468 97290 21137

2/14/2014 10:26:54 AM 15158 97290 21137

2/14/2014 10:26:55 AM 14319 97290 21137

2/14/2014 10:26:56 AM 14440 97290 21137

2/14/2014 10:26:57 AM 13750 97290 21137

2/14/2014 10:26:58 AM 14747 97290 21137

2/14/2014 10:26:59 AM 16586 97290 21137

2/14/2014 10:27:00 AM 16896 97290 21137

2/14/2014 10:27:01 AM 15234 97290 21137

2/14/2014 10:27:02 AM 15868 97290 21137

2/14/2014 10:27:03 AM 14347 97290 21137

2/14/2014 10:27:04 AM 15106 97290 21137

2/14/2014 10:27:05 AM 12926 97290 21137

2/14/2014 10:27:06 AM 14031 97290 21137

2/14/2014 10:28:23 AM 13847 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:28:24 AM 14321 97290 21137

2/14/2014 10:28:25 AM 13810 97290 21137

2/14/2014 10:28:26 AM 14402 97290 21137

2/14/2014 10:28:27 AM 14460 97290 21137

2/14/2014 10:28:28 AM 13995 97290 21137

2/14/2014 10:28:29 AM 14418 97290 21137

2/14/2014 10:28:30 AM 13954 97290 21137

2/14/2014 10:28:31 AM 13838 97290 21137

2/14/2014 10:28:32 AM 13929 97290 21137

2/14/2014 10:28:33 AM 14282 97290 21137

2/14/2014 10:28:34 AM 15690 97290 21137

2/14/2014 10:28:35 AM 14902 97290 21137

2/14/2014 10:28:36 AM 16325 97290 21137

2/14/2014 10:28:37 AM 15631 97290 21137

2/14/2014 10:28:38 AM 15217 97290 21137

2/14/2014 10:28:39 AM 15114 97290 21137

2/14/2014 10:28:40 AM 15238 97290 21137

2/14/2014 10:28:41 AM 15059 97290 21137

2/14/2014 10:28:42 AM 15975 97290 21137

2/14/2014 10:28:43 AM 13923 97290 21137

2/14/2014 10:28:44 AM 14430 97290 21137

2/14/2014 10:28:45 AM 16297 97290 21137

2/14/2014 10:28:46 AM 15384 97290 21137

2/14/2014 10:28:47 AM 15246 97290 21137

2/14/2014 10:28:48 AM 15121 97290 21137

2/14/2014 10:28:49 AM 14430 97290 21137

2/14/2014 10:28:50 AM 14287 97290 21137

2/14/2014 10:28:51 AM 14552 97290 21137

2/14/2014 10:28:52 AM 14048 97290 21137

2/14/2014 10:28:53 AM 13352 97290 21137

2/14/2014 10:28:54 AM 15968 97290 21137

2/14/2014 10:28:55 AM 15212 97290 21137

2/14/2014 10:28:56 AM 15053 97290 21137

2/14/2014 10:28:57 AM 15086 97290 21137

2/14/2014 10:28:58 AM 15371 97290 21137

2/14/2014 10:28:59 AM 14822 97290 21137

2/14/2014 10:29:00 AM 14355 97290 21137

2/14/2014 10:29:01 AM 15738 97290 21137

2/14/2014 10:29:02 AM 17494 97290 21137

2/14/2014 10:29:03 AM 16163 97290 21137

2/14/2014 10:29:04 AM 16281 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:29:05 AM 17780 97290 21137

2/14/2014 10:29:06 AM 16865 97290 21137

2/14/2014 10:29:07 AM 15556 97290 21137

2/14/2014 10:29:08 AM 15529 97290 21137

2/14/2014 10:29:09 AM 15762 97290 21137

2/14/2014 10:29:10 AM 15550 97290 21137

2/14/2014 10:29:11 AM 14717 97290 21137

2/14/2014 10:29:12 AM 15439 97290 21137

2/14/2014 10:29:13 AM 15619 97290 21137

2/14/2014 10:29:14 AM 15125 97290 21137

2/14/2014 10:29:15 AM 17101 97290 21137

2/14/2014 10:29:16 AM 16875 97290 21137

2/14/2014 10:29:17 AM 16488 97290 21137

2/14/2014 10:29:18 AM 14652 97290 21137

2/14/2014 10:29:19 AM 15303 97290 21137

2/14/2014 10:29:20 AM 14685 97290 21137

2/14/2014 10:29:21 AM 14231 97290 21137

2/14/2014 10:29:22 AM 15498 97290 21137

2/14/2014 10:29:23 AM 13354 97290 21137

2/14/2014 10:29:24 AM 15548 97290 21137

2/14/2014 10:29:25 AM 14477 97290 21137

2/14/2014 10:29:26 AM 14239 97290 21137

2/14/2014 10:29:27 AM 12769 97290 21137

2/14/2014 10:29:28 AM 14232 97290 21137

2/14/2014 10:29:29 AM 14718 97290 21137

2/14/2014 10:29:30 AM 16519 97290 21137

2/14/2014 10:29:31 AM 15529 97290 21137

2/14/2014 10:29:33 AM 15252 97290 21137

2/14/2014 10:29:33 AM 15153 97290 21137

2/14/2014 10:29:34 AM 16988 97290 21137

2/14/2014 10:29:35 AM 17657 97290 21137

2/14/2014 10:29:37 AM 15934 97290 21137

2/14/2014 10:29:37 AM 14003 97290 21137

2/14/2014 10:29:38 AM 16551 97290 21137

2/14/2014 10:29:39 AM 15355 97290 21137

2/14/2014 10:29:40 AM 14744 97290 21137

2/14/2014 10:29:41 AM 14126 97290 21137

2/14/2014 10:29:42 AM 14121 97290 21137

2/14/2014 10:29:43 AM 15260 97290 21137

2/14/2014 10:29:44 AM 14255 97290 21137

2/14/2014 10:29:45 AM 13883 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:29:46 AM 14541 97290 21137

2/14/2014 10:30:51 AM 13443 97290 21137

2/14/2014 10:30:52 AM 13410 97290 21137

2/14/2014 10:30:53 AM 14002 97290 21137

2/14/2014 10:30:54 AM 13700 97290 21137

2/14/2014 10:30:55 AM 13985 97290 21137

2/14/2014 10:30:56 AM 13966 97290 21137

2/14/2014 10:30:57 AM 13391 97290 21137

2/14/2014 10:30:58 AM 15198 97290 21137

2/14/2014 10:30:59 AM 15649 97290 21137

2/14/2014 10:31:00 AM 15252 97290 21137

2/14/2014 10:31:01 AM 15063 97290 21137

2/14/2014 10:31:02 AM 14775 97290 21137

2/14/2014 10:31:03 AM 14553 97290 21137

2/14/2014 10:31:04 AM 14708 97290 21137

2/14/2014 10:31:05 AM 13517 97290 21137

2/14/2014 10:31:06 AM 13609 97290 21137

2/14/2014 10:31:07 AM 14232 97290 21137

2/14/2014 10:31:08 AM 14688 97290 21137

2/14/2014 10:31:09 AM 15282 97290 21137

2/14/2014 10:31:10 AM 14680 97290 21137

2/14/2014 10:31:11 AM 14650 97290 21137

2/14/2014 10:31:12 AM 15182 97290 21137

2/14/2014 10:31:13 AM 14175 97290 21137

2/14/2014 10:31:14 AM 15483 97290 21137

2/14/2014 10:31:15 AM 15331 97290 21137

2/14/2014 10:31:16 AM 13852 97290 21137

2/14/2014 10:31:17 AM 14263 97290 21137

2/14/2014 10:31:18 AM 14216 97290 21137

2/14/2014 10:31:19 AM 15674 97290 21137

2/14/2014 10:31:20 AM 15108 97290 21137

2/14/2014 10:31:21 AM 14307 97290 21137

2/14/2014 10:31:22 AM 15726 97290 21137

2/14/2014 10:31:23 AM 16561 97290 21137

2/14/2014 10:31:24 AM 16020 97290 21137

2/14/2014 10:31:25 AM 15945 97290 21137

2/14/2014 10:31:26 AM 16226 97290 21137

2/14/2014 10:31:27 AM 14946 97290 21137

2/14/2014 10:31:28 AM 14806 97290 21137

2/14/2014 10:31:29 AM 15611 97290 21137

2/14/2014 10:31:30 AM 17553 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 10:31:31 AM 16598 97290 21137

2/14/2014 10:31:32 AM 16899 97290 21137

2/14/2014 1:32:48 PM 13061 97290 21137

2/14/2014 1:32:49 PM 14005 97290 21137

2/14/2014 1:32:50 PM 14211 97290 21137

2/14/2014 1:32:51 PM 14472 97290 21137

2/14/2014 1:32:52 PM 14598 97290 21137

2/14/2014 1:32:53 PM 14899 97290 21137

2/14/2014 1:32:54 PM 14014 97290 21137

2/14/2014 1:32:55 PM 13973 97290 21137

2/14/2014 1:32:56 PM 14443 97290 21137

2/14/2014 1:32:58 PM 14021 97290 21137

2/14/2014 1:32:58 PM 13675 97290 21137

2/14/2014 1:32:59 PM 14248 97290 21137

2/14/2014 1:33:11 PM 14720 97290 21137

2/14/2014 1:33:12 PM 15230 97290 21137

2/14/2014 1:33:13 PM 14757 97290 21137

2/14/2014 1:33:14 PM 14729 97290 21137

2/14/2014 1:33:15 PM 15412 97290 21137

2/14/2014 1:33:16 PM 14923 97290 21137

2/14/2014 1:33:17 PM 14470 97290 21137

2/14/2014 1:33:18 PM 13757 97290 21137

2/14/2014 1:33:19 PM 12769 97290 21137

2/14/2014 1:33:20 PM 13932 97290 21137

2/14/2014 1:33:21 PM 12783 97290 21137

2/14/2014 1:33:22 PM 15285 97290 21137

2/14/2014 1:33:23 PM 14801 97290 21137

2/14/2014 1:33:24 PM 13840 97290 21137

2/14/2014 1:33:25 PM 14800 97290 21137

2/14/2014 1:33:26 PM 13000 97290 21137

2/14/2014 1:33:27 PM 14200 97290 21137

2/14/2014 1:33:28 PM 12970 97290 21137

2/14/2014 1:33:29 PM 12512 97290 21137

2/14/2014 1:33:30 PM 14918 97290 21137

2/14/2014 1:33:31 PM 14019 97290 21137

2/14/2014 1:33:32 PM 13495 97290 21137

2/14/2014 1:33:33 PM 13573 97290 21137

2/14/2014 1:33:34 PM 12843 97290 21137

2/14/2014 1:33:35 PM 13200 97290 21137

2/14/2014 1:33:36 PM 13860 97290 21137

2/14/2014 1:33:37 PM 12915 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:33:38 PM 13338 97290 21137

2/14/2014 1:33:39 PM 14644 97290 21137

2/14/2014 1:33:40 PM 15121 97290 21137

2/14/2014 1:33:41 PM 14550 97290 21137

2/14/2014 1:33:42 PM 14835 97290 21137

2/14/2014 1:33:43 PM 13929 97290 21137

2/14/2014 1:33:44 PM 14252 97290 21137

2/14/2014 1:33:46 PM 14513 97290 21137

2/14/2014 1:33:46 PM 14488 97290 21137

2/14/2014 1:33:48 PM 13865 97290 21137

2/14/2014 1:33:48 PM 12982 97290 21137

2/14/2014 1:33:49 PM 13756 97290 21137

2/14/2014 1:33:50 PM 13759 97290 21137

2/14/2014 1:33:51 PM 13039 97290 21137

2/14/2014 1:33:52 PM 15380 97290 21137

2/14/2014 1:33:53 PM 13355 97290 21137

2/14/2014 1:33:54 PM 14828 97290 21137

2/14/2014 1:33:55 PM 13907 97290 21137

2/14/2014 1:33:56 PM 14966 97290 21137

2/14/2014 1:33:57 PM 15201 97290 21137

2/14/2014 1:33:58 PM 14000 97290 21137

2/14/2014 1:33:59 PM 14720 97290 21137

2/14/2014 1:34:00 PM 12740 97290 21137

2/14/2014 1:34:01 PM 14375 97290 21137

2/14/2014 1:34:02 PM 14993 97290 21137

2/14/2014 1:34:03 PM 14158 97290 21137

2/14/2014 1:34:04 PM 13859 97290 21137

2/14/2014 1:34:05 PM 14145 97290 21137

2/14/2014 1:34:06 PM 13106 97290 21137

2/14/2014 1:34:07 PM 12846 97290 21137

2/14/2014 1:34:08 PM 12511 97290 21137

2/14/2014 1:34:09 PM 13987 97290 21137

2/14/2014 1:34:10 PM 14807 97290 21137

2/14/2014 1:34:11 PM 14051 97290 21137

2/14/2014 1:34:12 PM 14133 97290 21137

2/14/2014 1:34:13 PM 15083 97290 21137

2/14/2014 1:34:14 PM 15050 97290 21137

2/14/2014 1:34:15 PM 15132 97290 21137

2/14/2014 1:34:16 PM 14433 97290 21137

2/14/2014 1:34:17 PM 15398 97290 21137

2/14/2014 1:34:18 PM 14259 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:34:19 PM 14065 97290 21137

2/14/2014 1:34:20 PM 15192 97290 21137

2/14/2014 1:34:21 PM 15534 97290 21137

2/14/2014 1:34:22 PM 14863 97290 21137

2/14/2014 1:34:23 PM 15386 97290 21137

2/14/2014 1:34:24 PM 15516 97290 21137

2/14/2014 1:34:25 PM 14679 97290 21137

2/14/2014 1:34:26 PM 14109 97290 21137

2/14/2014 1:34:27 PM 13967 97290 21137

2/14/2014 1:34:28 PM 13661 97290 21137

2/14/2014 1:34:29 PM 12265 97290 21137

2/14/2014 1:34:30 PM 14586 97290 21137

2/14/2014 1:34:31 PM 12976 97290 21137

2/14/2014 1:34:32 PM 14614 97290 21137

2/14/2014 1:34:33 PM 13343 97290 21137

2/14/2014 1:34:34 PM 12816 97290 21137

2/14/2014 1:34:35 PM 13434 97290 21137

2/14/2014 1:34:36 PM 14248 97290 21137

2/14/2014 1:34:37 PM 14062 97290 21137

2/14/2014 1:34:38 PM 13325 97290 21137

2/14/2014 1:34:39 PM 15121 97290 21137

2/14/2014 1:34:40 PM 13770 97290 21137

2/14/2014 1:34:41 PM 13672 97290 21137

2/14/2014 1:34:42 PM 14908 97290 21137

2/14/2014 1:34:43 PM 13777 97290 21137

2/14/2014 1:34:44 PM 13404 97290 21137

2/14/2014 1:34:45 PM 11841 97290 21137

2/14/2014 1:34:46 PM 12230 97290 21137

2/14/2014 1:34:47 PM 11967 97290 21137

2/14/2014 1:34:48 PM 11032 97290 21137

2/14/2014 1:34:49 PM 13888 97290 21137

2/14/2014 1:34:50 PM 13462 97290 21137

2/14/2014 1:34:52 PM 15335 97290 21137

2/14/2014 1:34:52 PM 13313 97290 21137

2/14/2014 1:34:53 PM 15538 97290 21137

2/14/2014 1:34:54 PM 13604 97290 21137

2/14/2014 1:34:55 PM 13871 97290 21137

2/14/2014 1:34:56 PM 12527 97290 21137

2/14/2014 1:34:57 PM 13391 97290 21137

2/14/2014 1:34:58 PM 13128 97290 21137

2/14/2014 1:34:59 PM 13272 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:35:00 PM 13488 97290 21137

2/14/2014 1:35:15 PM 14825 97290 21137

2/14/2014 1:35:16 PM 13696 97290 21137

2/14/2014 1:35:17 PM 12784 97290 21137

2/14/2014 1:35:18 PM 13456 97290 21137

2/14/2014 1:35:19 PM 13264 97290 21137

2/14/2014 1:35:20 PM 14176 97290 21137

2/14/2014 1:35:21 PM 14314 97290 21137

2/14/2014 1:35:22 PM 14828 97290 21137

2/14/2014 1:35:23 PM 13487 97290 21137

2/14/2014 1:35:24 PM 14111 97290 21137

2/14/2014 1:35:25 PM 13608 97290 21137

2/14/2014 1:35:26 PM 13302 97290 21137

2/14/2014 1:35:27 PM 13705 97290 21137

2/14/2014 1:35:28 PM 13146 97290 21137

2/14/2014 1:35:29 PM 12406 97290 21137

2/14/2014 1:35:30 PM 13091 97290 21137

2/14/2014 1:35:31 PM 14583 97290 21137

2/14/2014 1:35:32 PM 13395 97290 21137

2/14/2014 1:35:33 PM 14358 97290 21137

2/14/2014 1:35:34 PM 14359 97290 21137

2/14/2014 1:35:35 PM 13490 97290 21137

2/14/2014 1:35:36 PM 14292 97290 21137

2/14/2014 1:35:37 PM 13563 97290 21137

2/14/2014 1:35:38 PM 13650 97290 21137

2/14/2014 1:35:39 PM 12622 97290 21137

2/14/2014 1:35:40 PM 14195 97290 21137

2/14/2014 1:35:41 PM 13599 97290 21137

2/14/2014 1:35:42 PM 13149 97290 21137

2/14/2014 1:35:43 PM 14297 97290 21137

2/14/2014 1:35:44 PM 13744 97290 21137

2/14/2014 1:35:45 PM 13606 97290 21137

2/14/2014 1:35:46 PM 13391 97290 21137

2/14/2014 1:35:47 PM 14958 97290 21137

2/14/2014 1:35:48 PM 12589 97290 21137

2/14/2014 1:35:49 PM 13917 97290 21137

2/14/2014 1:35:50 PM 12839 97290 21137

2/14/2014 1:35:51 PM 14370 97290 21137

2/14/2014 1:35:52 PM 13462 97290 21137

2/14/2014 1:35:53 PM 14075 97290 21137

2/14/2014 1:35:54 PM 14738 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:35:55 PM 14214 97290 21137

2/14/2014 1:35:56 PM 13423 97290 21137

2/14/2014 1:35:57 PM 13466 97290 21137

2/14/2014 1:35:58 PM 12246 97290 21137

2/14/2014 1:35:59 PM 13081 97290 21137

2/14/2014 1:36:00 PM 12900 97290 21137

2/14/2014 1:36:01 PM 14265 97290 21137

2/14/2014 1:36:02 PM 13976 97290 21137

2/14/2014 1:36:03 PM 13124 97290 21137

2/14/2014 1:36:04 PM 13751 97290 21137

2/14/2014 1:36:06 PM 15169 97290 21137

2/14/2014 1:36:06 PM 13997 97290 21137

2/14/2014 1:36:07 PM 16782 97290 21137

2/14/2014 1:36:08 PM 16015 97290 21137

2/14/2014 1:36:09 PM 15404 97290 21137

2/14/2014 1:36:10 PM 14801 97290 21137

2/14/2014 1:36:11 PM 15490 97290 21137

2/14/2014 1:36:12 PM 14252 97290 21137

2/14/2014 1:36:13 PM 13133 97290 21137

2/14/2014 1:36:14 PM 14323 97290 21137

2/14/2014 1:36:15 PM 14201 97290 21137

2/14/2014 1:36:16 PM 13870 97290 21137

2/14/2014 1:36:17 PM 12977 97290 21137

2/14/2014 1:36:18 PM 12124 97290 21137

2/14/2014 1:36:19 PM 12721 97290 21137

2/14/2014 1:36:20 PM 13500 97290 21137

2/14/2014 1:36:21 PM 14055 97290 21137

2/14/2014 1:36:22 PM 14253 97290 21137

2/14/2014 1:36:24 PM 14363 97290 21137

2/14/2014 1:36:24 PM 12441 97290 21137

2/14/2014 1:36:25 PM 14210 97290 21137

2/14/2014 1:36:26 PM 13572 97290 21137

2/14/2014 1:36:27 PM 14433 97290 21137

2/14/2014 1:36:28 PM 14648 97290 21137

2/14/2014 1:36:29 PM 13022 97290 21137

2/14/2014 1:36:30 PM 13575 97290 21137

2/14/2014 1:36:31 PM 13833 97290 21137

2/14/2014 1:36:32 PM 13148 97290 21137

2/14/2014 1:36:33 PM 12377 97290 21137

2/14/2014 1:36:34 PM 12214 97290 21137

2/14/2014 1:36:35 PM 12653 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:36:36 PM 13123 97290 21137

2/14/2014 1:36:37 PM 12701 97290 21137

2/14/2014 1:36:38 PM 14365 97290 21137

2/14/2014 1:36:39 PM 14991 97290 21137

2/14/2014 1:36:40 PM 13377 97290 21137

2/14/2014 1:36:41 PM 14234 97290 21137

2/14/2014 1:36:42 PM 13398 97290 21137

2/14/2014 1:36:43 PM 11689 97290 21137

2/14/2014 1:36:44 PM 13722 97290 21137

2/14/2014 1:36:45 PM 13930 97290 21137

2/14/2014 1:36:46 PM 14372 97290 21137

2/14/2014 1:36:47 PM 14813 97290 21137

2/14/2014 1:36:48 PM 13693 97290 21137

2/14/2014 1:36:49 PM 13383 97290 21137

2/14/2014 1:36:50 PM 13635 97290 21137

2/14/2014 1:36:51 PM 12948 97290 21137

2/14/2014 1:36:52 PM 12747 97290 21137

2/14/2014 1:36:53 PM 12337 97290 21137

2/14/2014 1:36:54 PM 12768 97290 21137

2/14/2014 1:36:55 PM 13776 97290 21137

2/14/2014 1:36:56 PM 14574 97290 21137

2/14/2014 1:36:57 PM 13873 97290 21137

2/14/2014 1:36:58 PM 13908 97290 21137

2/14/2014 1:36:59 PM 13077 97290 21137

2/14/2014 1:37:00 PM 11519 97290 21137

2/14/2014 1:37:01 PM 11130 97290 21137

2/14/2014 1:37:02 PM 12772 97290 21137

2/14/2014 1:37:03 PM 13243 97290 21137

2/14/2014 1:37:04 PM 12130 97290 21137

2/14/2014 1:37:05 PM 14402 97290 21137

2/14/2014 1:37:06 PM 15090 97290 21137

2/14/2014 1:37:07 PM 14392 97290 21137

2/14/2014 1:37:08 PM 13558 97290 21137

2/14/2014 1:37:09 PM 13259 97290 21137

2/14/2014 1:37:10 PM 13485 97290 21137

2/14/2014 1:37:11 PM 13571 97290 21137

2/14/2014 1:37:12 PM 13652 97290 21137

2/14/2014 1:37:13 PM 13133 97290 21137

2/14/2014 1:37:14 PM 13783 97290 21137

2/14/2014 1:37:15 PM 13076 97290 21137

2/14/2014 1:37:16 PM 14069 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:37:17 PM 14827 97290 21137

2/14/2014 1:37:18 PM 14446 97290 21137

2/14/2014 1:37:20 PM 13901 97290 21137

2/14/2014 1:37:20 PM 13465 97290 21137

2/14/2014 1:37:21 PM 13866 97290 21137

2/14/2014 1:37:22 PM 13336 97290 21137

2/14/2014 1:37:23 PM 14764 97290 21137

2/14/2014 1:37:24 PM 14371 97290 21137

2/14/2014 1:37:25 PM 14302 97290 21137

2/14/2014 1:37:26 PM 13865 97290 21137

2/14/2014 1:37:27 PM 14776 97290 21137

2/14/2014 1:37:28 PM 15574 97290 21137

2/14/2014 1:37:29 PM 14303 97290 21137

2/14/2014 1:37:30 PM 14376 97290 21137

2/14/2014 1:37:31 PM 16164 97290 21137

2/14/2014 1:37:32 PM 16221 97290 21137

2/14/2014 1:37:33 PM 15515 97290 21137

2/14/2014 1:37:34 PM 15038 97290 21137

2/14/2014 1:37:35 PM 13059 97290 21137

2/14/2014 1:37:36 PM 14155 97290 21137

2/14/2014 1:37:37 PM 13198 97290 21137

2/14/2014 1:37:38 PM 13949 97290 21137

2/14/2014 1:37:39 PM 14227 97290 21137

2/14/2014 1:37:40 PM 12616 97290 21137

2/14/2014 1:37:42 PM 13744 97290 21137

2/14/2014 1:37:42 PM 12556 97290 21137

2/14/2014 1:37:43 PM 13189 97290 21137

2/14/2014 1:37:44 PM 14217 97290 21137

2/14/2014 1:37:45 PM 14024 97290 21137

2/14/2014 1:37:46 PM 12476 97290 21137

2/14/2014 1:37:47 PM 13109 97290 21137

2/14/2014 1:37:48 PM 14377 97290 21137

2/14/2014 1:37:49 PM 14904 97290 21137

2/14/2014 1:37:50 PM 14496 97290 21137

2/14/2014 1:37:51 PM 13254 97290 21137

2/14/2014 1:37:52 PM 14053 97290 21137

2/14/2014 1:37:54 PM 14013 97290 21137

2/14/2014 1:37:54 PM 13253 97290 21137

2/14/2014 1:37:55 PM 12463 97290 21137

2/14/2014 1:37:56 PM 14696 97290 21137

2/14/2014 1:37:57 PM 14624 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:37:58 PM 12296 97290 21137

2/14/2014 1:37:59 PM 14324 97290 21137

2/14/2014 1:38:00 PM 12881 97290 21137

2/14/2014 1:38:01 PM 13030 97290 21137

2/14/2014 1:38:02 PM 13427 97290 21137

2/14/2014 1:38:03 PM 13616 97290 21137

2/14/2014 1:38:04 PM 13934 97290 21137

2/14/2014 1:38:05 PM 13293 97290 21137

2/14/2014 1:38:06 PM 14213 97290 21137

2/14/2014 1:38:07 PM 13033 97290 21137

2/14/2014 1:38:08 PM 13908 97290 21137

2/14/2014 1:38:09 PM 13497 97290 21137

2/14/2014 1:38:10 PM 14834 97290 21137

2/14/2014 1:38:11 PM 13698 97290 21137

2/14/2014 1:38:12 PM 14974 97290 21137

2/14/2014 1:38:13 PM 14183 97290 21137

2/14/2014 1:38:14 PM 13986 97290 21137

2/14/2014 1:38:15 PM 14776 97290 21137

2/14/2014 1:38:16 PM 15334 97290 21137

2/14/2014 1:40:13 PM 14933 97290 21137

2/14/2014 1:40:14 PM 14713 97290 21137

2/14/2014 1:40:14 PM 13698 97290 21137

2/14/2014 1:40:15 PM 14374 97290 21137

2/14/2014 1:40:16 PM 13403 97290 21137

2/14/2014 1:40:17 PM 13521 97290 21137

2/14/2014 1:40:18 PM 13280 97290 21137

2/14/2014 1:40:19 PM 14030 97290 21137

2/14/2014 1:40:20 PM 13587 97290 21137

2/14/2014 1:40:21 PM 13147 97290 21137

2/14/2014 1:40:22 PM 13756 97290 21137

2/14/2014 1:40:23 PM 14089 97290 21137

2/14/2014 1:40:24 PM 14202 97290 21137

2/14/2014 1:40:25 PM 13570 97290 21137

2/14/2014 1:40:26 PM 14822 97290 21137

2/14/2014 1:40:27 PM 13965 97290 21137

2/14/2014 1:40:28 PM 14321 97290 21137

2/14/2014 1:40:30 PM 13300 97290 21137

2/14/2014 1:40:30 PM 12925 97290 21137

2/14/2014 1:40:31 PM 12891 97290 21137

2/14/2014 1:40:32 PM 14982 97290 21137

2/14/2014 1:40:34 PM 12966 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:40:34 PM 12865 97290 21137

2/14/2014 1:40:35 PM 13861 97290 21137

2/14/2014 1:40:36 PM 14355 97290 21137

2/14/2014 1:40:37 PM 13698 97290 21137

2/14/2014 1:40:38 PM 14104 97290 21137

2/14/2014 1:40:39 PM 14416 97290 21137

2/14/2014 1:40:40 PM 14134 97290 21137

2/14/2014 1:40:41 PM 14033 97290 21137

2/14/2014 1:40:42 PM 12298 97290 21137

2/14/2014 1:40:44 PM 13244 97290 21137

2/14/2014 1:40:44 PM 13181 97290 21137

2/14/2014 1:40:46 PM 14365 97290 21137

2/14/2014 1:40:46 PM 14151 97290 21137

2/14/2014 1:40:47 PM 14277 97290 21137

2/14/2014 1:40:48 PM 12389 97290 21137

2/14/2014 1:40:49 PM 12997 97290 21137

2/14/2014 1:40:50 PM 14889 97290 21137

2/14/2014 1:40:51 PM 13262 97290 21137

2/14/2014 1:40:52 PM 14715 97290 21137

2/14/2014 1:40:53 PM 13038 97290 21137

2/14/2014 1:40:54 PM 13549 97290 21137

2/14/2014 1:40:55 PM 13527 97290 21137

2/14/2014 1:40:56 PM 14812 97290 21137

2/14/2014 1:40:57 PM 15013 97290 21137

2/14/2014 1:40:58 PM 15093 97290 21137

2/14/2014 1:40:59 PM 14183 97290 21137

2/14/2014 1:41:00 PM 15095 97290 21137

2/14/2014 1:41:01 PM 16854 97290 21137

2/14/2014 1:41:02 PM 15463 97290 21137

2/14/2014 1:41:03 PM 15056 97290 21137

2/14/2014 1:41:04 PM 16094 97290 21137

2/14/2014 1:41:05 PM 16413 97290 21137

2/14/2014 1:41:06 PM 15893 97290 21137

2/14/2014 1:41:07 PM 13633 97290 21137

2/14/2014 1:41:08 PM 13278 97290 21137

2/14/2014 1:41:09 PM 13459 97290 21137

2/14/2014 1:41:10 PM 12454 97290 21137

2/14/2014 1:41:11 PM 11453 97290 21137

2/14/2014 1:41:12 PM 13123 97290 21137

2/14/2014 1:41:13 PM 14441 97290 21137

2/14/2014 1:41:14 PM 14170 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:41:15 PM 12722 97290 21137

2/14/2014 1:41:16 PM 12660 97290 21137

2/14/2014 1:41:17 PM 13035 97290 21137

2/14/2014 1:41:18 PM 13728 97290 21137

2/14/2014 1:41:19 PM 13422 97290 21137

2/14/2014 1:41:20 PM 13555 97290 21137

2/14/2014 1:41:21 PM 13049 97290 21137

2/14/2014 1:41:22 PM 13162 97290 21137

2/14/2014 1:41:23 PM 14690 97290 21137

2/14/2014 1:41:24 PM 16302 97290 21137

2/14/2014 1:41:25 PM 15025 97290 21137

2/14/2014 1:41:26 PM 13236 97290 21137

2/14/2014 1:41:27 PM 13179 97290 21137

2/14/2014 1:41:28 PM 14184 97290 21137

2/14/2014 1:41:29 PM 13356 97290 21137

2/14/2014 1:41:30 PM 12669 97290 21137

2/14/2014 1:41:31 PM 13337 97290 21137

2/14/2014 1:41:32 PM 13804 97290 21137

2/14/2014 1:41:33 PM 13711 97290 21137

2/14/2014 1:41:34 PM 12547 97290 21137

2/14/2014 1:41:35 PM 14507 97290 21137

2/14/2014 1:41:36 PM 13376 97290 21137

2/14/2014 1:41:38 PM 14234 97290 21137

2/14/2014 1:41:38 PM 14118 97290 21137

2/14/2014 1:41:39 PM 15079 97290 21137

2/14/2014 1:41:40 PM 14079 97290 21137

2/14/2014 1:41:41 PM 13070 97290 21137

2/14/2014 1:41:42 PM 13527 97290 21137

2/14/2014 1:41:43 PM 15352 97290 21137

2/14/2014 1:41:44 PM 13408 97290 21137

2/14/2014 1:41:45 PM 13822 97290 21137

2/14/2014 1:41:46 PM 14315 97290 21137

2/14/2014 1:41:48 PM 14237 97290 21137

2/14/2014 1:41:48 PM 13868 97290 21137

2/14/2014 1:41:50 PM 14704 97290 21137

2/14/2014 1:41:50 PM 12379 97290 21137

2/14/2014 1:41:51 PM 15136 97290 21137

2/14/2014 1:41:52 PM 14704 97290 21137

2/14/2014 1:41:53 PM 13996 97290 21137

2/14/2014 1:41:54 PM 14329 97290 21137

2/14/2014 1:41:55 PM 12852 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:41:56 PM 13803 97290 21137

2/14/2014 1:41:57 PM 12780 97290 21137

2/14/2014 1:41:58 PM 13725 97290 21137

2/14/2014 1:41:59 PM 14831 97290 21137

2/14/2014 1:42:00 PM 13578 97290 21137

2/14/2014 1:42:01 PM 14134 97290 21137

2/14/2014 1:42:02 PM 14843 97290 21137

2/14/2014 1:42:03 PM 15441 97290 21137

2/14/2014 1:42:04 PM 13760 97290 21137

2/14/2014 1:42:05 PM 13730 97290 21137

2/14/2014 1:42:06 PM 14682 97290 21137

2/14/2014 1:42:07 PM 12850 97290 21137

2/14/2014 1:42:08 PM 13292 97290 21137

2/14/2014 1:42:09 PM 13313 97290 21137

2/14/2014 1:42:10 PM 12778 97290 21137

2/14/2014 1:42:11 PM 12944 97290 21137

2/14/2014 1:42:12 PM 13046 97290 21137

2/14/2014 1:42:13 PM 13881 97290 21137

2/14/2014 1:42:14 PM 13520 97290 21137

2/14/2014 1:42:15 PM 14450 97290 21137

2/14/2014 1:42:16 PM 13602 97290 21137

2/14/2014 1:42:17 PM 13390 97290 21137

2/14/2014 1:42:18 PM 13577 97290 21137

2/14/2014 1:42:19 PM 13474 97290 21137

2/14/2014 1:42:20 PM 13148 97290 21137

2/14/2014 1:42:21 PM 13937 97290 21137

2/14/2014 1:42:22 PM 14644 97290 21137

2/14/2014 1:42:23 PM 15391 97290 21137

2/14/2014 1:42:24 PM 15937 97290 21137

2/14/2014 1:42:25 PM 17214 97290 21137

2/14/2014 1:42:26 PM 15433 97290 21137

2/14/2014 1:42:27 PM 15468 97290 21137

2/14/2014 1:42:28 PM 16497 97290 21137

2/14/2014 1:42:30 PM 15824 97290 21137

2/14/2014 1:42:30 PM 14966 97290 21137

2/14/2014 1:42:32 PM 15651 97290 21137

2/14/2014 1:42:32 PM 14622 97290 21137

2/14/2014 1:42:33 PM 13495 97290 21137

2/14/2014 1:42:34 PM 12584 97290 21137

2/14/2014 1:42:35 PM 14006 97290 21137

2/14/2014 1:42:36 PM 13311 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:42:37 PM 13317 97290 21137

2/14/2014 1:42:38 PM 13259 97290 21137

2/14/2014 1:42:39 PM 13785 97290 21137

2/14/2014 1:42:40 PM 13586 97290 21137

2/14/2014 1:42:41 PM 13356 97290 21137

2/14/2014 1:42:42 PM 13839 97290 21137

2/14/2014 1:42:43 PM 12309 97290 21137

2/14/2014 1:42:44 PM 12977 97290 21137

2/14/2014 1:42:45 PM 15034 97290 21137

2/14/2014 1:42:46 PM 14318 97290 21137

2/14/2014 1:42:47 PM 14109 97290 21137

2/14/2014 1:42:48 PM 12107 97290 21137

2/14/2014 1:42:50 PM 13394 97290 21137

2/14/2014 1:42:50 PM 12896 97290 21137

2/14/2014 1:42:52 PM 13668 97290 21137

2/14/2014 1:42:52 PM 13494 97290 21137

2/14/2014 1:42:53 PM 13131 97290 21137

2/14/2014 1:42:54 PM 13543 97290 21137

2/14/2014 1:42:55 PM 13375 97290 21137

2/14/2014 1:42:56 PM 14144 97290 21137

2/14/2014 1:42:57 PM 12266 97290 21137

2/14/2014 1:42:58 PM 12936 97290 21137

2/14/2014 1:42:59 PM 13284 97290 21137

2/14/2014 1:43:00 PM 13971 97290 21137

2/14/2014 1:43:01 PM 13272 97290 21137

2/14/2014 1:43:02 PM 13938 97290 21137

2/14/2014 1:43:03 PM 14884 97290 21137

2/14/2014 1:43:04 PM 13081 97290 21137

2/14/2014 1:43:05 PM 13260 97290 21137

2/14/2014 1:43:06 PM 14625 97290 21137

2/14/2014 1:43:07 PM 13946 97290 21137

2/14/2014 1:43:08 PM 14316 97290 21137

2/14/2014 1:43:09 PM 13899 97290 21137

2/14/2014 1:43:10 PM 14454 97290 21137

2/14/2014 1:43:11 PM 14113 97290 21137

2/14/2014 1:43:12 PM 14238 97290 21137

2/14/2014 1:43:13 PM 13279 97290 21137

2/14/2014 1:43:14 PM 14059 97290 21137

2/14/2014 1:43:15 PM 12965 97290 21137

2/14/2014 1:43:16 PM 12991 97290 21137

2/14/2014 1:43:17 PM 13507 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:43:18 PM 14087 97290 21137

2/14/2014 1:43:20 PM 14140 97290 21137

2/14/2014 1:43:20 PM 12161 97290 21137

2/14/2014 1:43:22 PM 13645 97290 21137

2/14/2014 1:43:22 PM 12561 97290 21137

2/14/2014 1:43:23 PM 12320 97290 21137

2/14/2014 1:43:24 PM 12950 97290 21137

2/14/2014 1:43:26 PM 15277 97290 21137

2/14/2014 1:43:26 PM 13467 97290 21137

2/14/2014 1:43:28 PM 14642 97290 21137

2/14/2014 1:43:28 PM 13569 97290 21137

2/14/2014 1:43:29 PM 13320 97290 21137

2/14/2014 1:43:30 PM 13290 97290 21137

2/14/2014 1:43:31 PM 13822 97290 21137

2/14/2014 1:43:32 PM 13625 97290 21137

2/14/2014 1:43:33 PM 15046 97290 21137

2/14/2014 1:43:34 PM 14381 97290 21137

2/14/2014 1:43:35 PM 15325 97290 21137

2/14/2014 1:43:36 PM 14421 97290 21137

2/14/2014 1:43:37 PM 14015 97290 21137

2/14/2014 1:43:38 PM 13793 97290 21137

2/14/2014 1:43:39 PM 12688 97290 21137

2/14/2014 1:43:40 PM 13972 97290 21137

2/14/2014 1:43:41 PM 14533 97290 21137

2/14/2014 1:43:42 PM 15606 97290 21137

2/14/2014 1:43:43 PM 14535 97290 21137

2/14/2014 1:43:44 PM 14013 97290 21137

2/14/2014 1:43:45 PM 14273 97290 21137

2/14/2014 1:43:46 PM 15298 97290 21137

2/14/2014 1:43:47 PM 16064 97290 21137

2/14/2014 1:43:48 PM 15746 97290 21137

2/14/2014 1:43:50 PM 15156 97290 21137

2/14/2014 1:43:50 PM 13689 97290 21137

2/14/2014 1:43:51 PM 14102 97290 21137

2/14/2014 1:43:52 PM 14925 97290 21137

2/14/2014 1:43:54 PM 16383 97290 21137

2/14/2014 1:43:54 PM 15491 97290 21137

2/14/2014 1:43:55 PM 13575 97290 21137

2/14/2014 1:43:56 PM 14493 97290 21137

2/14/2014 1:43:57 PM 13403 97290 21137

2/14/2014 1:43:58 PM 15741 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:43:59 PM 14075 97290 21137

2/14/2014 1:44:00 PM 13418 97290 21137

2/14/2014 1:44:01 PM 12804 97290 21137

2/14/2014 1:44:02 PM 14451 97290 21137

2/14/2014 1:44:03 PM 14052 97290 21137

2/14/2014 1:44:04 PM 15423 97290 21137

2/14/2014 1:44:06 PM 13691 97290 21137

2/14/2014 1:44:06 PM 13005 97290 21137

2/14/2014 1:44:07 PM 14133 97290 21137

2/14/2014 1:44:08 PM 13373 97290 21137

2/14/2014 1:44:09 PM 14143 97290 21137

2/14/2014 1:44:10 PM 14396 97290 21137

2/14/2014 1:44:11 PM 15179 97290 21137

2/14/2014 1:44:12 PM 13964 97290 21137

2/14/2014 1:44:13 PM 13361 97290 21137

2/14/2014 1:44:14 PM 13150 97290 21137

2/14/2014 1:44:15 PM 12017 97290 21137

2/14/2014 1:44:16 PM 13144 97290 21137

2/14/2014 1:44:17 PM 11866 97290 21137

2/14/2014 1:44:18 PM 13316 97290 21137

2/14/2014 1:44:19 PM 15119 97290 21137

2/14/2014 1:44:20 PM 14910 97290 21137

2/14/2014 1:44:21 PM 14647 97290 21137

2/14/2014 1:44:22 PM 14191 97290 21137

2/14/2014 1:44:23 PM 14077 97290 21137

2/14/2014 1:44:24 PM 13089 97290 21137

2/14/2014 1:44:25 PM 14042 97290 21137

2/14/2014 1:44:26 PM 14400 97290 21137

2/14/2014 1:44:27 PM 13170 97290 21137

2/14/2014 1:44:28 PM 14332 97290 21137

2/14/2014 1:44:30 PM 13646 97290 21137

2/14/2014 1:44:30 PM 12583 97290 21137

2/14/2014 1:44:31 PM 13641 97290 21137

2/14/2014 1:44:32 PM 14150 97290 21137

2/14/2014 1:44:34 PM 13792 97290 21137

2/14/2014 1:44:34 PM 13767 97290 21137

2/14/2014 1:44:35 PM 14008 97290 21137

2/14/2014 1:44:36 PM 12982 97290 21137

2/14/2014 1:44:37 PM 14045 97290 21137

2/14/2014 1:44:38 PM 13141 97290 21137

2/14/2014 1:44:40 PM 13758 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:44:40 PM 12195 97290 21137

2/14/2014 1:44:41 PM 12649 97290 21137

2/14/2014 1:44:42 PM 13872 97290 21137

2/14/2014 1:44:43 PM 14748 97290 21137

2/14/2014 1:44:44 PM 12897 97290 21137

2/14/2014 1:44:45 PM 14084 97290 21137

2/14/2014 1:44:46 PM 13241 97290 21137

2/14/2014 1:44:47 PM 13840 97290 21137

2/14/2014 1:44:48 PM 12970 97290 21137

2/14/2014 1:44:50 PM 14612 97290 21137

2/14/2014 1:44:50 PM 13373 97290 21137

2/14/2014 1:44:51 PM 14353 97290 21137

2/14/2014 1:44:52 PM 14208 97290 21137

2/14/2014 1:44:54 PM 13878 97290 21137

2/14/2014 1:44:54 PM 13752 97290 21137

2/14/2014 1:44:56 PM 14179 97290 21137

2/14/2014 1:44:56 PM 12724 97290 21137

2/14/2014 1:44:58 PM 13800 97290 21137

2/14/2014 1:44:58 PM 13681 97290 21137

2/14/2014 1:45:00 PM 13732 97290 21137

2/14/2014 1:45:00 PM 12210 97290 21137

2/14/2014 1:45:01 PM 13693 97290 21137

2/14/2014 1:45:02 PM 13293 97290 21137

2/14/2014 1:45:04 PM 13603 97290 21137

2/14/2014 1:45:04 PM 12893 97290 21137

2/14/2014 1:45:06 PM 14785 97290 21137

2/14/2014 1:45:06 PM 14021 97290 21137

2/14/2014 1:45:07 PM 14796 97290 21137

2/14/2014 1:45:08 PM 14709 97290 21137

2/14/2014 1:45:09 PM 15977 97290 21137

2/14/2014 1:45:10 PM 15544 97290 21137

2/14/2014 1:45:11 PM 15856 97290 21137

2/14/2014 1:45:12 PM 16204 97290 21137

2/14/2014 1:45:13 PM 16171 97290 21137

2/14/2014 1:45:14 PM 17362 97290 21137

2/14/2014 1:45:16 PM 16940 97290 21137

2/14/2014 1:45:16 PM 14255 97290 21137

2/14/2014 1:45:17 PM 13973 97290 21137

2/14/2014 1:45:18 PM 14443 97290 21137

2/14/2014 1:45:20 PM 15821 97290 21137

2/14/2014 1:45:20 PM 12715 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:45:21 PM 14098 97290 21137

2/14/2014 1:45:22 PM 14294 97290 21137

2/14/2014 1:45:23 PM 14433 97290 21137

2/14/2014 1:45:24 PM 13928 97290 21137

2/14/2014 1:45:25 PM 14282 97290 21137

2/14/2014 1:45:26 PM 13620 97290 21137

2/14/2014 1:45:27 PM 14115 97290 21137

2/14/2014 1:45:28 PM 14148 97290 21137

2/14/2014 1:45:29 PM 13527 97290 21137

2/14/2014 1:45:30 PM 14242 97290 21137

2/14/2014 1:45:31 PM 13790 97290 21137

2/14/2014 1:45:32 PM 13707 97290 21137

2/14/2014 1:45:33 PM 12967 97290 21137

2/14/2014 1:45:34 PM 14701 97290 21137

2/14/2014 1:45:35 PM 14835 97290 21137

2/14/2014 1:45:36 PM 13968 97290 21137

2/14/2014 1:45:37 PM 13152 97290 21137

2/14/2014 1:45:38 PM 11238 97290 21137

2/14/2014 1:45:39 PM 13969 97290 21137

2/14/2014 1:45:40 PM 13602 97290 21137

2/14/2014 1:45:41 PM 11620 97290 21137

2/14/2014 1:45:42 PM 14605 97290 21137

2/14/2014 1:45:43 PM 15651 97290 21137

2/14/2014 1:45:44 PM 14785 97290 21137

2/14/2014 1:45:45 PM 13323 97290 21137

2/14/2014 1:45:46 PM 13350 97290 21137

2/14/2014 1:45:47 PM 13327 97290 21137

2/14/2014 1:45:48 PM 12932 97290 21137

2/14/2014 1:45:49 PM 12143 97290 21137

2/14/2014 1:45:50 PM 13055 97290 21137

2/14/2014 1:45:51 PM 13944 97290 21137

2/14/2014 1:45:52 PM 13566 97290 21137

2/14/2014 1:45:53 PM 13291 97290 21137

2/14/2014 1:45:54 PM 13372 97290 21137

2/14/2014 1:45:55 PM 13933 97290 21137

2/14/2014 1:45:56 PM 13713 97290 21137

2/14/2014 1:45:57 PM 13208 97290 21137

2/14/2014 1:45:58 PM 14884 97290 21137

2/14/2014 1:46:00 PM 12900 97290 21137

2/14/2014 1:46:00 PM 12135 97290 21137

2/14/2014 1:46:01 PM 13083 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:46:02 PM 13651 97290 21137

2/14/2014 1:46:03 PM 12472 97290 21137

2/14/2014 1:46:04 PM 12358 97290 21137

2/14/2014 1:46:05 PM 15059 97290 21137

2/14/2014 1:46:06 PM 13185 97290 21137

2/14/2014 1:46:08 PM 13766 97290 21137

2/14/2014 1:46:08 PM 13611 97290 21137

2/14/2014 1:46:10 PM 13182 97290 21137

2/14/2014 1:46:10 PM 12205 97290 21137

2/14/2014 1:46:11 PM 12771 97290 21137

2/14/2014 1:46:12 PM 15162 97290 21137

2/14/2014 1:46:13 PM 13870 97290 21137

2/14/2014 1:46:14 PM 15467 97290 21137

2/14/2014 1:46:15 PM 14306 97290 21137

2/14/2014 1:46:16 PM 14766 97290 21137

2/14/2014 1:46:17 PM 13561 97290 21137

2/14/2014 1:46:18 PM 13980 97290 21137

2/14/2014 1:46:19 PM 14385 97290 21137

2/14/2014 1:46:20 PM 14426 97290 21137

2/14/2014 1:46:21 PM 13146 97290 21137

2/14/2014 1:46:22 PM 12736 97290 21137

2/14/2014 1:46:23 PM 14074 97290 21137

2/14/2014 1:46:24 PM 13988 97290 21137

2/14/2014 1:46:26 PM 14147 97290 21137

2/14/2014 1:46:26 PM 13796 97290 21137

2/14/2014 1:46:27 PM 13109 97290 21137

2/14/2014 1:46:28 PM 13597 97290 21137

2/14/2014 1:46:30 PM 13787 97290 21137

2/14/2014 1:46:30 PM 13029 97290 21137

2/14/2014 1:46:31 PM 13646 97290 21137

2/14/2014 1:46:32 PM 13491 97290 21137

2/14/2014 1:46:33 PM 13963 97290 21137

2/14/2014 1:46:34 PM 13960 97290 21137

2/14/2014 1:46:35 PM 14500 97290 21137

2/14/2014 1:46:36 PM 17245 97290 21137

2/14/2014 1:46:37 PM 15441 97290 21137

2/14/2014 1:46:38 PM 15740 97290 21137

2/14/2014 1:46:39 PM 17855 97290 21137

2/14/2014 1:46:40 PM 15743 97290 21137

2/14/2014 1:46:41 PM 15126 97290 21137

2/14/2014 1:46:42 PM 14941 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:46:43 PM 13305 97290 21137

2/14/2014 1:46:44 PM 14786 97290 21137

2/14/2014 1:46:45 PM 13446 97290 21137

2/14/2014 1:46:46 PM 14761 97290 21137

2/14/2014 1:46:47 PM 14610 97290 21137

2/14/2014 1:46:48 PM 12802 97290 21137

2/14/2014 1:46:49 PM 13940 97290 21137

2/14/2014 1:46:50 PM 13415 97290 21137

2/14/2014 1:46:51 PM 14243 97290 21137

2/14/2014 1:46:52 PM 14931 97290 21137

2/14/2014 1:46:53 PM 15102 97290 21137

2/14/2014 1:46:54 PM 15055 97290 21137

2/14/2014 1:46:56 PM 14456 97290 21137

2/14/2014 1:46:56 PM 14024 97290 21137

2/14/2014 1:46:57 PM 13784 97290 21137

2/14/2014 1:46:58 PM 13196 97290 21137

2/14/2014 1:46:59 PM 13709 97290 21137

2/14/2014 1:47:00 PM 13717 97290 21137

2/14/2014 1:47:01 PM 14019 97290 21137

2/14/2014 1:47:02 PM 15084 97290 21137

2/14/2014 1:47:03 PM 13401 97290 21137

2/14/2014 1:47:04 PM 14870 97290 21137

2/14/2014 1:47:05 PM 13647 97290 21137

2/14/2014 1:47:06 PM 12772 97290 21137

2/14/2014 1:47:07 PM 12613 97290 21137

2/14/2014 1:47:08 PM 14193 97290 21137

2/14/2014 1:47:09 PM 13958 97290 21137

2/14/2014 1:47:10 PM 13329 97290 21137

2/14/2014 1:47:11 PM 12662 97290 21137

2/14/2014 1:47:12 PM 13995 97290 21137

2/14/2014 1:47:13 PM 12588 97290 21137

2/14/2014 1:47:14 PM 13527 97290 21137

2/14/2014 1:47:15 PM 13162 97290 21137

2/14/2014 1:47:16 PM 14270 97290 21137

2/14/2014 1:47:17 PM 13467 97290 21137

2/14/2014 1:47:18 PM 12037 97290 21137

2/14/2014 1:47:19 PM 13299 97290 21137

2/14/2014 1:47:20 PM 11904 97290 21137

2/14/2014 1:47:21 PM 13026 97290 21137

2/14/2014 1:47:22 PM 13396 97290 21137

2/14/2014 1:47:23 PM 13039 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:47:24 PM 13159 97290 21137

2/14/2014 1:47:25 PM 14150 97290 21137

2/14/2014 1:47:26 PM 14847 97290 21137

2/14/2014 1:47:28 PM 16048 97290 21137

2/14/2014 1:47:28 PM 13552 97290 21137

2/14/2014 1:47:29 PM 14122 97290 21137

2/14/2014 1:47:30 PM 14930 97290 21137

2/14/2014 1:47:31 PM 13902 97290 21137

2/14/2014 1:47:32 PM 12805 97290 21137

2/14/2014 1:47:34 PM 13401 97290 21137

2/14/2014 1:47:34 PM 12170 97290 21137

2/14/2014 1:47:36 PM 14500 97290 21137

2/14/2014 1:47:36 PM 13002 97290 21137

2/14/2014 1:47:37 PM 11995 97290 21137

2/14/2014 1:47:38 PM 13828 97290 21137

2/14/2014 1:47:39 PM 15097 97290 21137

2/14/2014 1:47:40 PM 14124 97290 21137

2/14/2014 1:47:41 PM 14841 97290 21137

2/14/2014 1:47:42 PM 12920 97290 21137

2/14/2014 1:47:43 PM 13520 97290 21137

2/14/2014 1:47:44 PM 13670 97290 21137

2/14/2014 1:49:24 PM 15061 97290 21137

2/14/2014 1:49:24 PM 14445 97290 21137

2/14/2014 1:49:26 PM 14500 97290 21137

2/14/2014 1:49:26 PM 14321 97290 21137

2/14/2014 1:49:27 PM 12205 97290 21137

2/14/2014 1:49:28 PM 12582 97290 21137

2/14/2014 1:49:29 PM 12507 97290 21137

2/14/2014 1:49:30 PM 12577 97290 21137

2/14/2014 1:49:32 PM 12774 97290 21137

2/14/2014 1:49:33 PM 12973 97290 21137

2/14/2014 1:49:33 PM 12903 97290 21137

2/14/2014 1:49:34 PM 14745 97290 21137

2/14/2014 1:49:35 PM 12806 97290 21137

2/14/2014 1:49:36 PM 12861 97290 21137

2/14/2014 1:49:37 PM 13685 97290 21137

2/14/2014 1:49:38 PM 14791 97290 21137

2/14/2014 1:49:39 PM 14467 97290 21137

2/14/2014 1:49:40 PM 13337 97290 21137

2/14/2014 1:49:41 PM 13414 97290 21137

2/14/2014 1:49:42 PM 14933 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:49:43 PM 14353 97290 21137

2/14/2014 1:49:44 PM 14118 97290 21137

2/14/2014 1:49:45 PM 15049 97290 21137

2/14/2014 1:49:46 PM 14472 97290 21137

2/14/2014 1:49:47 PM 14418 97290 21137

2/14/2014 1:49:48 PM 14794 97290 21137

2/14/2014 1:49:49 PM 15068 97290 21137

2/14/2014 1:49:50 PM 15017 97290 21137

2/14/2014 1:49:52 PM 16681 97290 21137

2/14/2014 1:49:52 PM 16084 97290 21137

2/14/2014 1:49:53 PM 13980 97290 21137

2/14/2014 1:49:54 PM 14730 97290 21137

2/14/2014 1:49:55 PM 14336 97290 21137

2/14/2014 1:49:56 PM 13874 97290 21137

2/14/2014 1:49:57 PM 13668 97290 21137

2/14/2014 1:49:58 PM 14217 97290 21137

2/14/2014 1:49:59 PM 14894 97290 21137

2/14/2014 1:50:00 PM 13833 97290 21137

2/14/2014 1:50:01 PM 14078 97290 21137

2/14/2014 1:50:02 PM 13899 97290 21137

2/14/2014 1:50:03 PM 13405 97290 21137

2/14/2014 1:50:04 PM 13431 97290 21137

2/14/2014 1:50:05 PM 14217 97290 21137

2/14/2014 1:50:06 PM 13814 97290 21137

2/14/2014 1:50:07 PM 13743 97290 21137

2/14/2014 1:50:08 PM 12165 97290 21137

2/14/2014 1:50:09 PM 14081 97290 21137

2/14/2014 1:50:10 PM 12820 97290 21137

2/14/2014 1:50:11 PM 13525 97290 21137

2/14/2014 1:50:12 PM 13041 97290 21137

2/14/2014 1:50:13 PM 14180 97290 21137

2/14/2014 1:50:14 PM 14915 97290 21137

2/14/2014 1:50:15 PM 15218 97290 21137

2/14/2014 1:50:16 PM 12744 97290 21137

2/14/2014 1:50:18 PM 13876 97290 21137

2/14/2014 1:50:18 PM 13746 97290 21137

2/14/2014 1:50:19 PM 14329 97290 21137

2/14/2014 1:50:20 PM 14472 97290 21137

2/14/2014 1:50:21 PM 13638 97290 21137

2/14/2014 1:50:22 PM 15289 97290 21137

2/14/2014 1:50:23 PM 14442 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:50:24 PM 14860 97290 21137

2/14/2014 1:50:25 PM 12085 97290 21137

2/14/2014 1:50:26 PM 14151 97290 21137

2/14/2014 1:50:27 PM 15057 97290 21137

2/14/2014 1:50:28 PM 14774 97290 21137

2/14/2014 1:50:29 PM 13833 97290 21137

2/14/2014 1:50:30 PM 14828 97290 21137

2/14/2014 1:50:32 PM 13937 97290 21137

2/14/2014 1:50:32 PM 12934 97290 21137

2/14/2014 1:50:33 PM 12233 97290 21137

2/14/2014 1:50:34 PM 13258 97290 21137

2/14/2014 1:50:35 PM 13814 97290 21137

2/14/2014 1:50:36 PM 13293 97290 21137

2/14/2014 1:50:37 PM 12983 97290 21137

2/14/2014 1:50:38 PM 14225 97290 21137

2/14/2014 1:50:39 PM 14686 97290 21137

2/14/2014 1:50:40 PM 15071 97290 21137

2/14/2014 1:50:41 PM 14208 97290 21137

2/14/2014 1:50:42 PM 14532 97290 21137

2/14/2014 1:50:43 PM 13413 97290 21137

2/14/2014 1:50:44 PM 14063 97290 21137

2/14/2014 1:50:45 PM 14375 97290 21137

2/14/2014 1:50:46 PM 14424 97290 21137

2/14/2014 1:50:47 PM 14106 97290 21137

2/14/2014 1:50:48 PM 14806 97290 21137

2/14/2014 1:50:49 PM 12971 97290 21137

2/14/2014 1:50:50 PM 13263 97290 21137

2/14/2014 1:50:52 PM 13953 97290 21137

2/14/2014 1:50:52 PM 11775 97290 21137

2/14/2014 1:50:53 PM 13538 97290 21137

2/14/2014 1:50:54 PM 13944 97290 21137

2/14/2014 1:50:55 PM 14556 97290 21137

2/14/2014 1:50:56 PM 13509 97290 21137

2/14/2014 1:50:57 PM 14237 97290 21137

2/14/2014 1:50:58 PM 14149 97290 21137

2/14/2014 1:50:59 PM 14187 97290 21137

2/14/2014 1:51:00 PM 13597 97290 21137

2/14/2014 1:51:02 PM 13269 97290 21137

2/14/2014 1:51:02 PM 12999 97290 21137

2/14/2014 1:51:03 PM 13277 97290 21137

2/14/2014 1:51:04 PM 14629 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:51:05 PM 13317 97290 21137

2/14/2014 1:51:06 PM 14399 97290 21137

2/14/2014 1:51:07 PM 14940 97290 21137

2/14/2014 1:51:08 PM 16605 97290 21137

2/14/2014 1:51:09 PM 15971 97290 21137

2/14/2014 1:51:10 PM 15932 97290 21137

2/14/2014 1:51:11 PM 15533 97290 21137

2/14/2014 1:51:12 PM 14653 97290 21137

2/14/2014 1:51:13 PM 15243 97290 21137

2/14/2014 1:51:14 PM 14310 97290 21137

2/14/2014 1:51:15 PM 14107 97290 21137

2/14/2014 1:51:16 PM 13487 97290 21137

2/14/2014 1:51:18 PM 14155 97290 21137

2/14/2014 1:51:18 PM 13541 97290 21137

2/14/2014 1:51:19 PM 12869 97290 21137

2/14/2014 1:51:20 PM 14797 97290 21137

2/14/2014 1:51:21 PM 14349 97290 21137

2/14/2014 1:51:22 PM 14237 97290 21137

2/14/2014 1:51:23 PM 13759 97290 21137

2/14/2014 1:51:24 PM 12469 97290 21137

2/14/2014 1:51:25 PM 14037 97290 21137

2/14/2014 1:51:26 PM 14309 97290 21137

2/14/2014 1:51:27 PM 13987 97290 21137

2/14/2014 1:51:28 PM 15436 97290 21137

2/14/2014 1:51:29 PM 13909 97290 21137

2/14/2014 1:51:30 PM 13497 97290 21137

2/14/2014 1:51:31 PM 13334 97290 21137

2/14/2014 1:51:32 PM 13113 97290 21137

2/14/2014 1:51:33 PM 15188 97290 21137

2/14/2014 1:51:34 PM 13817 97290 21137

2/14/2014 1:51:36 PM 13643 97290 21137

2/14/2014 1:51:36 PM 12694 97290 21137

2/14/2014 1:51:37 PM 15141 97290 21137

2/14/2014 1:51:38 PM 14645 97290 21137

2/14/2014 1:51:39 PM 14131 97290 21137

2/14/2014 1:51:40 PM 14812 97290 21137

2/14/2014 1:51:41 PM 14023 97290 21137

2/14/2014 1:51:42 PM 14066 97290 21137

2/14/2014 1:51:43 PM 13986 97290 21137

2/14/2014 1:51:44 PM 14386 97290 21137

2/14/2014 1:51:46 PM 13826 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:51:46 PM 12013 97290 21137

2/14/2014 1:51:48 PM 14134 97290 21137

2/14/2014 1:51:48 PM 11896 97290 21137

2/14/2014 1:51:49 PM 13343 97290 21137

2/14/2014 1:51:50 PM 14886 97290 21137

2/14/2014 1:51:51 PM 13831 97290 21137

2/14/2014 1:51:52 PM 11467 97290 21137

2/14/2014 1:51:53 PM 13187 97290 21137

2/14/2014 1:51:54 PM 12806 97290 21137

2/14/2014 1:51:55 PM 13251 97290 21137

2/14/2014 1:51:56 PM 15583 97290 21137

2/14/2014 1:51:57 PM 15835 97290 21137

2/14/2014 1:51:58 PM 15479 97290 21137

2/14/2014 1:51:59 PM 15269 97290 21137

2/14/2014 1:52:00 PM 16117 97290 21137

2/14/2014 1:52:01 PM 15999 97290 21137

2/14/2014 1:52:02 PM 13989 97290 21137

2/14/2014 1:52:04 PM 15077 97290 21137

2/14/2014 1:52:04 PM 13969 97290 21137

2/14/2014 1:52:05 PM 14142 97290 21137

2/14/2014 1:52:06 PM 12835 97290 21137

2/14/2014 1:52:07 PM 13409 97290 21137

2/14/2014 1:52:08 PM 12412 97290 21137

2/14/2014 1:52:09 PM 14233 97290 21137

2/14/2014 1:52:10 PM 13398 97290 21137

2/14/2014 1:52:11 PM 13999 97290 21137

2/14/2014 1:52:12 PM 13369 97290 21137

2/14/2014 1:52:13 PM 13632 97290 21137

2/14/2014 1:52:14 PM 13818 97290 21137

2/14/2014 1:52:15 PM 15244 97290 21137

2/14/2014 1:52:16 PM 14131 97290 21137

2/14/2014 1:52:17 PM 13972 97290 21137

2/14/2014 1:52:18 PM 13603 97290 21137

2/14/2014 1:52:20 PM 13571 97290 21137

2/14/2014 1:52:20 PM 12872 97290 21137

2/14/2014 1:52:21 PM 13388 97290 21137

2/14/2014 1:52:22 PM 14087 97290 21137

2/14/2014 1:52:23 PM 14321 97290 21137

2/14/2014 1:52:24 PM 14770 97290 21137

2/14/2014 1:52:25 PM 13892 97290 21137

2/14/2014 1:52:26 PM 14093 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:52:27 PM 14083 97290 21137

2/14/2014 1:52:28 PM 14741 97290 21137

2/14/2014 1:52:29 PM 13165 97290 21137

2/14/2014 1:52:30 PM 12861 97290 21137

2/14/2014 1:52:31 PM 12845 97290 21137

2/14/2014 1:52:32 PM 14731 97290 21137

2/14/2014 1:52:33 PM 14542 97290 21137

2/14/2014 1:52:34 PM 14615 97290 21137

2/14/2014 1:52:35 PM 13284 97290 21137

2/14/2014 1:52:36 PM 13011 97290 21137

2/14/2014 1:52:37 PM 13062 97290 21137

2/14/2014 1:52:38 PM 16105 97290 21137

2/14/2014 1:52:39 PM 15066 97290 21137

2/14/2014 1:52:40 PM 15196 97290 21137

2/14/2014 1:52:41 PM 16699 97290 21137

2/14/2014 1:52:42 PM 16054 97290 21137

2/14/2014 1:52:43 PM 16103 97290 21137

2/14/2014 1:52:44 PM 14736 97290 21137

2/14/2014 1:52:45 PM 14934 97290 21137

2/14/2014 1:52:46 PM 14413 97290 21137

2/14/2014 1:52:47 PM 15363 97290 21137

2/14/2014 1:52:48 PM 14790 97290 21137

2/14/2014 1:52:50 PM 14559 97290 21137

2/14/2014 1:52:50 PM 14197 97290 21137

2/14/2014 1:52:51 PM 16300 97290 21137

2/14/2014 1:52:52 PM 15325 97290 21137

2/14/2014 1:52:53 PM 13821 97290 21137

2/14/2014 1:52:54 PM 14015 97290 21137

2/14/2014 1:52:55 PM 14033 97290 21137

2/14/2014 1:52:56 PM 14908 97290 21137

2/14/2014 1:52:57 PM 13927 97290 21137

2/14/2014 1:52:58 PM 14671 97290 21137

2/14/2014 1:52:59 PM 14947 97290 21137

2/14/2014 1:53:00 PM 13757 97290 21137

2/14/2014 1:53:02 PM 13849 97290 21137

2/14/2014 1:53:02 PM 13002 97290 21137

2/14/2014 1:53:03 PM 13600 97290 21137

2/14/2014 1:53:04 PM 13750 97290 21137

2/14/2014 1:53:05 PM 14057 97290 21137

2/14/2014 1:53:06 PM 14824 97290 21137

2/14/2014 1:53:07 PM 15106 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:53:08 PM 12746 97290 21137

2/14/2014 1:53:09 PM 12756 97290 21137

2/14/2014 1:53:10 PM 12978 97290 21137

2/14/2014 1:53:12 PM 13046 97290 21137

2/14/2014 1:53:12 PM 12227 97290 21137

2/14/2014 1:53:13 PM 13521 97290 21137

2/14/2014 1:53:14 PM 12620 97290 21137

2/14/2014 1:53:16 PM 14431 97290 21137

2/14/2014 1:53:16 PM 13565 97290 21137

2/14/2014 1:53:17 PM 13957 97290 21137

2/14/2014 1:53:18 PM 13479 97290 21137

2/14/2014 1:53:19 PM 14530 97290 21137

2/14/2014 1:53:20 PM 13772 97290 21137

2/14/2014 1:53:21 PM 14513 97290 21137

2/14/2014 1:53:22 PM 14158 97290 21137

2/14/2014 1:53:23 PM 14729 97290 21137

2/14/2014 1:53:24 PM 14662 97290 21137

2/14/2014 1:53:26 PM 15316 97290 21137

2/14/2014 1:53:26 PM 14825 97290 21137

2/14/2014 1:53:27 PM 15169 97290 21137

2/14/2014 1:53:28 PM 13332 97290 21137

2/14/2014 1:53:29 PM 13923 97290 21137

2/14/2014 1:53:30 PM 12690 97290 21137

2/14/2014 1:53:31 PM 13762 97290 21137

2/14/2014 1:53:32 PM 11780 97290 21137

2/14/2014 1:53:34 PM 12515 97290 21137

2/14/2014 1:53:34 PM 12218 97290 21137

2/14/2014 1:53:35 PM 12624 97290 21137

2/14/2014 1:53:36 PM 13356 97290 21137

2/14/2014 1:53:38 PM 13059 97290 21137

2/14/2014 1:53:38 PM 12654 97290 21137

2/14/2014 1:53:40 PM 13916 97290 21137

2/14/2014 1:53:40 PM 13303 97290 21137

2/14/2014 1:53:41 PM 14909 97290 21137

2/14/2014 1:53:42 PM 15007 97290 21137

2/14/2014 1:53:43 PM 14551 97290 21137

2/14/2014 1:53:44 PM 15757 97290 21137

2/14/2014 1:53:45 PM 15519 97290 21137

2/14/2014 1:53:46 PM 13750 97290 21137

2/14/2014 1:53:47 PM 12617 97290 21137

2/14/2014 1:53:48 PM 14764 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:53:49 PM 14731 97290 21137

2/14/2014 1:53:50 PM 14242 97290 21137

2/14/2014 1:53:51 PM 13040 97290 21137

2/14/2014 1:53:52 PM 14150 97290 21137

2/14/2014 1:53:53 PM 13767 97290 21137

2/14/2014 1:53:54 PM 13702 97290 21137

2/14/2014 1:53:56 PM 14465 97290 21137

2/14/2014 1:53:56 PM 14252 97290 21137

2/14/2014 1:53:57 PM 14441 97290 21137

2/14/2014 1:53:58 PM 14770 97290 21137

2/14/2014 1:53:59 PM 13532 97290 21137

2/14/2014 1:54:00 PM 14453 97290 21137

2/14/2014 1:54:01 PM 14923 97290 21137

2/14/2014 1:54:02 PM 14801 97290 21137

2/14/2014 1:54:03 PM 14170 97290 21137

2/14/2014 1:54:04 PM 15662 97290 21137

2/14/2014 1:54:05 PM 15075 97290 21137

2/14/2014 1:54:06 PM 15138 97290 21137

2/14/2014 1:54:07 PM 16084 97290 21137

2/14/2014 1:54:08 PM 16802 97290 21137

2/14/2014 1:54:09 PM 13950 97290 21137

2/14/2014 1:54:10 PM 13057 97290 21137

2/14/2014 1:54:11 PM 15054 97290 21137

2/14/2014 1:54:12 PM 15943 97290 21137

2/14/2014 1:54:13 PM 14846 97290 21137

2/14/2014 1:54:14 PM 13731 97290 21137

2/14/2014 1:54:15 PM 13812 97290 21137

2/14/2014 1:54:16 PM 13683 97290 21137

2/14/2014 1:54:17 PM 14520 97290 21137

2/14/2014 1:54:18 PM 13470 97290 21137

2/14/2014 1:54:19 PM 13207 97290 21137

2/14/2014 1:54:20 PM 14492 97290 21137

2/14/2014 1:54:21 PM 12893 97290 21137

2/14/2014 1:54:22 PM 12553 97290 21137

2/14/2014 1:54:23 PM 14958 97290 21137

2/14/2014 1:54:24 PM 13189 97290 21137

2/14/2014 1:54:25 PM 13437 97290 21137

2/14/2014 1:54:26 PM 14249 97290 21137

2/14/2014 1:54:27 PM 15712 97290 21137

2/14/2014 1:54:28 PM 15508 97290 21137

2/14/2014 1:54:29 PM 15247 97290 21137

Page 74 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:54:30 PM 14671 97290 21137

2/14/2014 1:54:31 PM 14767 97290 21137

2/14/2014 1:54:32 PM 13382 97290 21137

2/14/2014 1:54:33 PM 12375 97290 21137

2/14/2014 1:54:34 PM 13233 97290 21137

2/14/2014 1:54:35 PM 13298 97290 21137

2/14/2014 1:54:36 PM 12834 97290 21137

2/14/2014 1:54:38 PM 13132 97290 21137

2/14/2014 1:54:38 PM 12928 97290 21137

2/14/2014 1:54:39 PM 13483 97290 21137

2/14/2014 1:54:40 PM 13120 97290 21137

2/14/2014 1:54:41 PM 12340 97290 21137

2/14/2014 1:54:42 PM 13405 97290 21137

2/14/2014 1:54:43 PM 13581 97290 21137

2/14/2014 1:54:44 PM 14675 97290 21137

2/14/2014 1:54:45 PM 12848 97290 21137

2/14/2014 1:54:46 PM 14852 97290 21137

2/14/2014 1:54:48 PM 15125 97290 21137

2/14/2014 1:54:48 PM 14063 97290 21137

2/14/2014 1:54:50 PM 15915 97290 21137

2/14/2014 1:54:50 PM 15061 97290 21137

2/14/2014 1:54:51 PM 14598 97290 21137

2/14/2014 1:54:52 PM 13879 97290 21137

2/14/2014 1:54:53 PM 14810 97290 21137

2/14/2014 1:54:54 PM 14562 97290 21137

2/14/2014 1:54:55 PM 12730 97290 21137

2/14/2014 1:54:56 PM 12542 97290 21137

2/14/2014 1:54:57 PM 12795 97290 21137

2/14/2014 1:54:58 PM 14238 97290 21137

2/14/2014 1:54:59 PM 13579 97290 21137

2/14/2014 1:55:00 PM 12215 97290 21137

2/14/2014 1:55:01 PM 14573 97290 21137

2/14/2014 1:55:02 PM 14173 97290 21137

2/14/2014 1:55:03 PM 13683 97290 21137

2/14/2014 1:55:04 PM 13950 97290 21137

2/14/2014 1:55:05 PM 14167 97290 21137

2/14/2014 1:55:06 PM 15332 97290 21137

2/14/2014 1:55:07 PM 14483 97290 21137

2/14/2014 1:55:08 PM 13850 97290 21137

2/14/2014 1:55:09 PM 13182 97290 21137

2/14/2014 1:55:10 PM 13435 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:55:11 PM 12929 97290 21137

2/14/2014 1:55:12 PM 13342 97290 21137

2/14/2014 1:55:13 PM 13835 97290 21137

2/14/2014 1:55:14 PM 12797 97290 21137

2/14/2014 1:55:15 PM 13749 97290 21137

2/14/2014 1:55:16 PM 14267 97290 21137

2/14/2014 1:55:17 PM 14486 97290 21137

2/14/2014 1:55:18 PM 13371 97290 21137

2/14/2014 1:55:19 PM 12673 97290 21137

2/14/2014 1:55:20 PM 12978 97290 21137

2/14/2014 1:55:21 PM 15304 97290 21137

2/14/2014 1:55:22 PM 14686 97290 21137

2/14/2014 1:55:23 PM 14951 97290 21137

2/14/2014 1:55:24 PM 13398 97290 21137

2/14/2014 1:55:25 PM 14659 97290 21137

2/14/2014 1:55:26 PM 14734 97290 21137

2/14/2014 1:55:28 PM 15293 97290 21137

2/14/2014 1:55:28 PM 14683 97290 21137

2/14/2014 1:55:30 PM 16241 97290 21137

2/14/2014 1:55:30 PM 15310 97290 21137

2/14/2014 1:55:31 PM 16337 97290 21137

2/14/2014 1:55:32 PM 14524 97290 21137

2/14/2014 1:55:33 PM 15811 97290 21137

2/14/2014 1:55:34 PM 14362 97290 21137

2/14/2014 1:55:35 PM 14510 97290 21137

2/14/2014 1:55:36 PM 15087 97290 21137

2/14/2014 1:55:37 PM 14872 97290 21137

2/14/2014 1:55:38 PM 14068 97290 21137

2/14/2014 1:55:39 PM 15307 97290 21137

2/14/2014 1:56:09 PM 13965 97290 21137

2/14/2014 1:56:10 PM 14081 97290 21137

2/14/2014 1:56:12 PM 14270 97290 21137

2/14/2014 1:56:12 PM 13540 97290 21137

2/14/2014 1:56:13 PM 14713 97290 21137

2/14/2014 1:56:14 PM 14058 97290 21137

2/14/2014 1:56:15 PM 14824 97290 21137

2/14/2014 1:56:16 PM 13456 97290 21137

2/14/2014 1:56:17 PM 13444 97290 21137

2/14/2014 1:56:18 PM 13921 97290 21137

2/14/2014 1:56:20 PM 14805 97290 21137

2/14/2014 1:56:20 PM 14340 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:56:21 PM 15281 97290 21137

2/14/2014 1:56:22 PM 13390 97290 21137

2/14/2014 1:56:24 PM 14501 97290 21137

2/14/2014 1:56:24 PM 12647 97290 21137

2/14/2014 1:56:25 PM 12745 97290 21137

2/14/2014 1:56:26 PM 12996 97290 21137

2/14/2014 1:56:27 PM 13839 97290 21137

2/14/2014 1:56:28 PM 14919 97290 21137

2/14/2014 1:56:29 PM 13990 97290 21137

2/14/2014 1:56:30 PM 12767 97290 21137

2/14/2014 1:56:31 PM 13061 97290 21137

2/14/2014 1:56:32 PM 13615 97290 21137

2/14/2014 1:56:34 PM 14144 97290 21137

2/14/2014 1:56:34 PM 13766 97290 21137

2/14/2014 1:56:36 PM 13821 97290 21137

2/14/2014 1:56:36 PM 12545 97290 21137

2/14/2014 1:56:38 PM 13669 97290 21137

2/14/2014 1:56:38 PM 13636 97290 21137

2/14/2014 1:56:39 PM 15567 97290 21137

2/14/2014 1:56:40 PM 12892 97290 21137

2/14/2014 1:56:41 PM 13813 97290 21137

2/14/2014 1:56:42 PM 14253 97290 21137

2/14/2014 1:56:44 PM 15148 97290 21137

2/14/2014 1:56:44 PM 14393 97290 21137

2/14/2014 1:56:45 PM 13237 97290 21137

2/14/2014 1:56:46 PM 13329 97290 21137

2/14/2014 1:56:47 PM 14852 97290 21137

2/14/2014 1:56:48 PM 15083 97290 21137

2/14/2014 1:56:49 PM 14030 97290 21137

2/14/2014 1:56:50 PM 14427 97290 21137

2/14/2014 1:56:52 PM 14289 97290 21137

2/14/2014 1:56:52 PM 14197 97290 21137

2/14/2014 1:56:53 PM 13172 97290 21137

2/14/2014 1:56:54 PM 13793 97290 21137

2/14/2014 1:56:55 PM 12238 97290 21137

2/14/2014 1:56:56 PM 14219 97290 21137

2/14/2014 1:56:57 PM 12915 97290 21137

2/14/2014 1:56:58 PM 13578 97290 21137

2/14/2014 1:57:00 PM 13744 97290 21137

2/14/2014 1:57:00 PM 13216 97290 21137

2/14/2014 1:57:02 PM 12784 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:57:02 PM 12706 97290 21137

2/14/2014 1:57:03 PM 14276 97290 21137

2/14/2014 1:57:04 PM 14729 97290 21137

2/14/2014 1:57:06 PM 14542 97290 21137

2/14/2014 1:57:06 PM 14045 97290 21137

2/14/2014 1:57:07 PM 13741 97290 21137

2/14/2014 1:57:08 PM 14205 97290 21137

2/14/2014 1:57:09 PM 14321 97290 21137

2/14/2014 1:57:10 PM 13270 97290 21137

2/14/2014 1:57:11 PM 13697 97290 21137

2/14/2014 1:57:12 PM 13384 97290 21137

2/14/2014 1:57:13 PM 13276 97290 21137

2/14/2014 1:57:14 PM 12979 97290 21137

2/14/2014 1:57:15 PM 12094 97290 21137

2/14/2014 1:57:16 PM 12593 97290 21137

2/14/2014 1:57:17 PM 14308 97290 21137

2/14/2014 1:57:18 PM 13477 97290 21137

2/14/2014 1:57:20 PM 13869 97290 21137

2/14/2014 1:57:20 PM 12039 97290 21137

2/14/2014 1:57:21 PM 15167 97290 21137

2/14/2014 1:57:22 PM 14351 97290 21137

2/14/2014 1:57:23 PM 14418 97290 21137

2/14/2014 1:57:24 PM 14344 97290 21137

2/14/2014 1:57:25 PM 14416 97290 21137

2/14/2014 1:57:26 PM 12784 97290 21137

2/14/2014 1:57:27 PM 14206 97290 21137

2/14/2014 1:57:28 PM 15191 97290 21137

2/14/2014 1:57:29 PM 15108 97290 21137

2/14/2014 1:57:30 PM 16287 97290 21137

2/14/2014 1:57:31 PM 16641 97290 21137

2/14/2014 1:57:32 PM 14870 97290 21137

2/14/2014 1:57:34 PM 15044 97290 21137

2/14/2014 1:57:34 PM 14097 97290 21137

2/14/2014 1:57:36 PM 14681 97290 21137

2/14/2014 1:57:36 PM 14530 97290 21137

2/14/2014 1:57:37 PM 14282 97290 21137

2/14/2014 1:57:38 PM 14970 97290 21137

2/14/2014 1:57:40 PM 14602 97290 21137

2/14/2014 1:57:40 PM 13460 97290 21137

2/14/2014 1:57:41 PM 13295 97290 21137

2/14/2014 1:57:42 PM 13763 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:57:43 PM 11421 97290 21137

2/14/2014 1:57:44 PM 13445 97290 21137

2/14/2014 1:57:45 PM 12871 97290 21137

2/14/2014 1:57:46 PM 14227 97290 21137

2/14/2014 1:57:48 PM 14057 97290 21137

2/14/2014 1:57:48 PM 13804 97290 21137

2/14/2014 1:57:49 PM 13981 97290 21137

2/14/2014 1:57:50 PM 15555 97290 21137

2/14/2014 1:57:51 PM 14538 97290 21137

2/14/2014 1:57:52 PM 12484 97290 21137

2/14/2014 1:57:54 PM 15472 97290 21137

2/14/2014 1:57:54 PM 14251 97290 21137

2/14/2014 1:57:55 PM 15148 97290 21137

2/14/2014 1:57:56 PM 13777 97290 21137

2/14/2014 1:57:57 PM 13464 97290 21137

2/14/2014 1:57:58 PM 13446 97290 21137

2/14/2014 1:57:59 PM 15061 97290 21137

2/14/2014 1:58:00 PM 14145 97290 21137

2/14/2014 1:58:01 PM 13466 97290 21137

2/14/2014 1:58:02 PM 14166 97290 21137

2/14/2014 1:58:03 PM 12691 97290 21137

2/14/2014 1:58:04 PM 13732 97290 21137

2/14/2014 1:58:05 PM 13933 97290 21137

2/14/2014 1:58:06 PM 14133 97290 21137

2/14/2014 1:58:08 PM 15323 97290 21137

2/14/2014 1:58:08 PM 14120 97290 21137

2/14/2014 1:58:09 PM 14060 97290 21137

2/14/2014 1:58:10 PM 15245 97290 21137

2/14/2014 1:58:12 PM 15841 97290 21137

2/14/2014 1:58:12 PM 15240 97290 21137

2/14/2014 1:58:13 PM 14670 97290 21137

2/14/2014 1:58:14 PM 13507 97290 21137

2/14/2014 1:58:15 PM 15557 97290 21137

2/14/2014 1:58:16 PM 13459 97290 21137

2/14/2014 1:58:18 PM 13354 97290 21137

2/14/2014 1:58:18 PM 12368 97290 21137

2/14/2014 1:58:19 PM 14162 97290 21137

2/14/2014 1:58:20 PM 12210 97290 21137

2/14/2014 1:58:21 PM 12922 97290 21137

2/14/2014 1:58:22 PM 12500 97290 21137

2/14/2014 1:58:23 PM 13985 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:58:24 PM 13876 97290 21137

2/14/2014 1:58:25 PM 14299 97290 21137

2/14/2014 1:58:26 PM 14884 97290 21137

2/14/2014 1:58:27 PM 12991 97290 21137

2/14/2014 1:58:28 PM 13177 97290 21137

2/14/2014 1:58:29 PM 12924 97290 21137

2/14/2014 1:58:30 PM 12261 97290 21137

2/14/2014 1:58:31 PM 12605 97290 21137

2/14/2014 1:58:32 PM 13111 97290 21137

2/14/2014 1:58:33 PM 13177 97290 21137

2/14/2014 1:58:34 PM 13524 97290 21137

2/14/2014 1:58:35 PM 14811 97290 21137

2/14/2014 1:58:36 PM 13872 97290 21137

2/14/2014 1:58:37 PM 14298 97290 21137

2/14/2014 1:58:38 PM 14944 97290 21137

2/14/2014 1:58:39 PM 13846 97290 21137

2/14/2014 1:58:40 PM 14771 97290 21137

2/14/2014 1:58:41 PM 15303 97290 21137

2/14/2014 1:58:42 PM 14925 97290 21137

2/14/2014 1:58:43 PM 15371 97290 21137

2/14/2014 1:58:44 PM 13053 97290 21137

2/14/2014 1:58:46 PM 14675 97290 21137

2/14/2014 1:58:46 PM 13823 97290 21137

2/14/2014 1:58:47 PM 14859 97290 21137

2/14/2014 1:58:48 PM 14574 97290 21137

2/14/2014 1:58:49 PM 13633 97290 21137

2/14/2014 1:58:50 PM 13338 97290 21137

2/14/2014 1:58:52 PM 14933 97290 21137

2/14/2014 1:58:52 PM 13414 97290 21137

2/14/2014 1:58:53 PM 15523 97290 21137

2/14/2014 1:58:54 PM 14621 97290 21137

2/14/2014 1:58:55 PM 14035 97290 21137

2/14/2014 1:58:56 PM 13858 97290 21137

2/14/2014 1:58:57 PM 13904 97290 21137

2/14/2014 1:58:58 PM 15596 97290 21137

2/14/2014 1:58:59 PM 14669 97290 21137

2/14/2014 1:59:00 PM 12727 97290 21137

2/14/2014 1:59:01 PM 15091 97290 21137

2/14/2014 1:59:02 PM 14992 97290 21137

2/14/2014 1:59:03 PM 16198 97290 21137

2/14/2014 1:59:04 PM 15749 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:59:05 PM 14857 97290 21137

2/14/2014 1:59:06 PM 14604 97290 21137

2/14/2014 1:59:07 PM 14151 97290 21137

2/14/2014 1:59:08 PM 13257 97290 21137

2/14/2014 1:59:09 PM 15554 97290 21137

2/14/2014 1:59:10 PM 14088 97290 21137

2/14/2014 1:59:11 PM 13842 97290 21137

2/14/2014 1:59:12 PM 14080 97290 21137

2/14/2014 1:59:13 PM 13600 97290 21137

2/14/2014 1:59:14 PM 13630 97290 21137

2/14/2014 1:59:15 PM 13877 97290 21137

2/14/2014 1:59:16 PM 13189 97290 21137

2/14/2014 1:59:17 PM 12987 97290 21137

2/14/2014 1:59:18 PM 15007 97290 21137

2/14/2014 1:59:19 PM 16231 97290 21137

2/14/2014 1:59:20 PM 13387 97290 21137

2/14/2014 1:59:22 PM 13247 97290 21137

2/14/2014 1:59:22 PM 12881 97290 21137

2/14/2014 1:59:23 PM 12610 97290 21137

2/14/2014 1:59:24 PM 12182 97290 21137

2/14/2014 1:59:26 PM 12971 97290 21137

2/14/2014 1:59:26 PM 12645 97290 21137

2/14/2014 1:59:28 PM 14493 97290 21137

2/14/2014 1:59:28 PM 14093 97290 21137

2/14/2014 1:59:29 PM 13723 97290 21137

2/14/2014 1:59:30 PM 12701 97290 21137

2/14/2014 1:59:31 PM 13135 97290 21137

2/14/2014 1:59:32 PM 14083 97290 21137

2/14/2014 1:59:33 PM 15611 97290 21137

2/14/2014 1:59:34 PM 13862 97290 21137

2/14/2014 1:59:35 PM 13995 97290 21137

2/14/2014 1:59:36 PM 13218 97290 21137

2/14/2014 1:59:37 PM 14884 97290 21137

2/14/2014 1:59:38 PM 16171 97290 21137

2/14/2014 1:59:39 PM 15082 97290 21137

2/14/2014 1:59:40 PM 14060 97290 21137

2/14/2014 1:59:41 PM 12665 97290 21137

2/14/2014 1:59:42 PM 14746 97290 21137

2/14/2014 1:59:43 PM 13766 97290 21137

2/14/2014 1:59:44 PM 13761 97290 21137

2/14/2014 1:59:46 PM 13940 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 1:59:46 PM 13925 97290 21137

2/14/2014 1:59:47 PM 13951 97290 21137

2/14/2014 1:59:48 PM 12217 97290 21137

2/14/2014 1:59:49 PM 13314 97290 21137

2/14/2014 1:59:50 PM 14758 97290 21137

2/14/2014 1:59:51 PM 13439 97290 21137

2/14/2014 1:59:52 PM 13620 97290 21137

2/14/2014 1:59:53 PM 14385 97290 21137

2/14/2014 1:59:54 PM 14756 97290 21137

2/14/2014 1:59:56 PM 15434 97290 21137

2/14/2014 1:59:56 PM 13619 97290 21137

2/14/2014 1:59:58 PM 15372 97290 21137

2/14/2014 1:59:58 PM 13368 97290 21137

2/14/2014 1:59:59 PM 13323 97290 21137

2/14/2014 2:00:00 PM 13890 97290 21137

2/14/2014 2:00:01 PM 14152 97290 21137

2/14/2014 2:00:02 PM 13498 97290 21137

2/14/2014 2:00:04 PM 15404 97290 21137

2/14/2014 2:00:04 PM 14681 97290 21137

2/14/2014 2:00:05 PM 14830 97290 21137

2/14/2014 2:00:06 PM 14657 97290 21137

2/14/2014 2:00:07 PM 14224 97290 21137

2/14/2014 2:00:08 PM 13036 97290 21137

2/14/2014 2:00:10 PM 14532 97290 21137

2/14/2014 2:00:10 PM 13249 97290 21137

2/14/2014 2:00:12 PM 14583 97290 21137

2/14/2014 2:00:13 PM 14861 97290 21137

2/14/2014 2:00:13 PM 13365 97290 21137

2/14/2014 2:00:14 PM 12565 97290 21137

2/14/2014 2:00:15 PM 15951 97290 21137

2/14/2014 2:00:16 PM 14457 97290 21137

2/14/2014 2:00:17 PM 13754 97290 21137

2/14/2014 2:00:18 PM 13248 97290 21137

2/14/2014 2:00:19 PM 13902 97290 21137

2/14/2014 2:00:20 PM 14365 97290 21137

2/14/2014 2:00:21 PM 15771 97290 21137

2/14/2014 2:00:22 PM 15942 97290 21137

2/14/2014 2:00:23 PM 15025 97290 21137

2/14/2014 2:00:24 PM 15996 97290 21137

2/14/2014 2:00:26 PM 14394 97290 21137

2/14/2014 2:00:26 PM 13899 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:00:27 PM 14548 97290 21137

2/14/2014 2:00:28 PM 15817 97290 21137

2/14/2014 2:00:29 PM 14904 97290 21137

2/14/2014 2:00:30 PM 13566 97290 21137

2/14/2014 2:00:31 PM 13831 97290 21137

2/14/2014 2:00:32 PM 15217 97290 21137

2/14/2014 2:00:33 PM 12684 97290 21137

2/14/2014 2:00:34 PM 14601 97290 21137

2/14/2014 2:00:35 PM 15020 97290 21137

2/14/2014 2:00:36 PM 15005 97290 21137

2/14/2014 2:00:38 PM 15751 97290 21137

2/14/2014 2:00:38 PM 13507 97290 21137

2/14/2014 2:00:40 PM 14987 97290 21137

2/14/2014 2:00:40 PM 14036 97290 21137

2/14/2014 2:00:41 PM 13889 97290 21137

2/14/2014 2:00:42 PM 13672 97290 21137

2/14/2014 2:00:43 PM 13378 97290 21137

2/14/2014 2:00:44 PM 14744 97290 21137

2/14/2014 2:00:45 PM 14456 97290 21137

2/14/2014 2:00:46 PM 12344 97290 21137

2/14/2014 2:00:47 PM 13856 97290 21137

2/14/2014 2:00:48 PM 13064 97290 21137

2/14/2014 2:00:49 PM 13436 97290 21137

2/14/2014 2:00:50 PM 12449 97290 21137

2/14/2014 2:00:51 PM 14002 97290 21137

2/14/2014 2:00:52 PM 14501 97290 21137

2/14/2014 2:00:54 PM 15147 97290 21137

2/14/2014 2:00:54 PM 14857 97290 21137

2/14/2014 2:00:55 PM 14574 97290 21137

2/14/2014 2:00:56 PM 13933 97290 21137

2/14/2014 2:00:57 PM 15903 97290 21137

2/14/2014 2:00:58 PM 14175 97290 21137

2/14/2014 2:01:00 PM 15181 97290 21137

2/14/2014 2:01:00 PM 14163 97290 21137

2/14/2014 2:01:02 PM 15135 97290 21137

2/14/2014 2:01:02 PM 15093 97290 21137

2/14/2014 2:01:03 PM 14033 97290 21137

2/14/2014 2:01:04 PM 14758 97290 21137

2/14/2014 2:01:05 PM 14279 97290 21137

2/14/2014 2:01:06 PM 14550 97290 21137

2/14/2014 2:01:07 PM 13627 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:01:08 PM 12016 97290 21137

2/14/2014 2:01:09 PM 12184 97290 21137

2/14/2014 2:01:10 PM 13036 97290 21137

2/14/2014 2:01:11 PM 13129 97290 21137

2/14/2014 2:01:12 PM 12432 97290 21137

2/14/2014 2:01:13 PM 13638 97290 21137

2/14/2014 2:01:14 PM 13639 97290 21137

2/14/2014 2:01:15 PM 12439 97290 21137

2/14/2014 2:01:16 PM 12740 97290 21137

2/14/2014 2:01:17 PM 13925 97290 21137

2/14/2014 2:01:18 PM 13741 97290 21137

2/14/2014 2:01:20 PM 14238 97290 21137

2/14/2014 2:01:20 PM 13995 97290 21137

2/14/2014 2:01:21 PM 14959 97290 21137

2/14/2014 2:01:22 PM 13850 97290 21137

2/14/2014 2:01:23 PM 14982 97290 21137

2/14/2014 2:01:24 PM 14395 97290 21137

2/14/2014 2:01:25 PM 14009 97290 21137

2/14/2014 2:01:26 PM 13192 97290 21137

2/14/2014 2:01:27 PM 13168 97290 21137

2/14/2014 2:01:28 PM 12472 97290 21137

2/14/2014 2:01:29 PM 12418 97290 21137

2/14/2014 2:01:30 PM 14594 97290 21137

2/14/2014 2:01:31 PM 13578 97290 21137

2/14/2014 2:01:32 PM 14494 97290 21137

2/14/2014 2:01:33 PM 13013 97290 21137

2/14/2014 2:01:34 PM 13303 97290 21137

2/14/2014 2:01:35 PM 12656 97290 21137

2/14/2014 2:01:36 PM 14354 97290 21137

2/14/2014 2:01:37 PM 14898 97290 21137

2/14/2014 2:01:38 PM 15304 97290 21137

2/14/2014 2:01:39 PM 15046 97290 21137

2/14/2014 2:01:40 PM 13691 97290 21137

2/14/2014 2:01:41 PM 13203 97290 21137

2/14/2014 2:01:42 PM 16830 97290 21137

2/14/2014 2:01:43 PM 15967 97290 21137

2/14/2014 2:01:44 PM 15092 97290 21137

2/14/2014 2:01:46 PM 15815 97290 21137

2/14/2014 2:01:46 PM 15023 97290 21137

2/14/2014 2:01:48 PM 16194 97290 21137

2/14/2014 2:01:48 PM 15268 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:01:49 PM 14947 97290 21137

2/14/2014 2:01:50 PM 14656 97290 21137

2/14/2014 2:01:51 PM 13114 97290 21137

2/14/2014 2:01:52 PM 13838 97290 21137

2/14/2014 2:01:54 PM 14605 97290 21137

2/14/2014 2:01:54 PM 14259 97290 21137

2/14/2014 2:01:55 PM 13521 97290 21137

2/14/2014 2:01:56 PM 13370 97290 21137

2/14/2014 2:01:57 PM 14412 97290 21137

2/14/2014 2:01:58 PM 13953 97290 21137

2/14/2014 2:01:59 PM 15068 97290 21137

2/14/2014 2:02:00 PM 13967 97290 21137

2/14/2014 2:02:01 PM 12761 97290 21137

2/14/2014 2:02:02 PM 13330 97290 21137

2/14/2014 2:02:03 PM 12122 97290 21137

2/14/2014 2:02:04 PM 13350 97290 21137

2/14/2014 2:02:05 PM 12397 97290 21137

2/14/2014 2:02:06 PM 15039 97290 21137

2/14/2014 2:02:07 PM 13240 97290 21137

2/14/2014 2:02:08 PM 14140 97290 21137

2/14/2014 2:02:09 PM 13195 97290 21137

2/14/2014 2:02:10 PM 12328 97290 21137

2/14/2014 2:02:12 PM 13115 97290 21137

2/14/2014 2:02:12 PM 12982 97290 21137

2/14/2014 2:02:13 PM 13688 97290 21137

2/14/2014 2:02:14 PM 13502 97290 21137

2/14/2014 2:02:15 PM 15435 97290 21137

2/14/2014 2:02:16 PM 13428 97290 21137

2/14/2014 2:02:17 PM 13137 97290 21137

2/14/2014 2:02:18 PM 14054 97290 21137

2/14/2014 2:02:19 PM 13293 97290 21137

2/14/2014 2:02:20 PM 13283 97290 21137

2/14/2014 2:02:21 PM 12920 97290 21137

2/14/2014 2:02:22 PM 13490 97290 21137

2/14/2014 2:02:23 PM 13872 97290 21137

2/14/2014 2:02:24 PM 13548 97290 21137

2/14/2014 2:02:26 PM 11856 97290 21137

2/14/2014 2:02:26 PM 11667 97290 21137

2/14/2014 2:02:27 PM 13314 97290 21137

2/14/2014 2:02:28 PM 13588 97290 21137

2/14/2014 2:02:30 PM 15127 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:02:30 PM 13051 97290 21137

2/14/2014 2:02:32 PM 14233 97290 21137

2/14/2014 2:02:32 PM 13372 97290 21137

2/14/2014 2:02:33 PM 15078 97290 21137

2/14/2014 2:02:34 PM 14419 97290 21137

2/14/2014 2:02:35 PM 14224 97290 21137

2/14/2014 2:02:36 PM 13906 97290 21137

2/14/2014 2:02:37 PM 14846 97290 21137

2/14/2014 2:02:38 PM 14061 97290 21137

2/14/2014 2:02:39 PM 14285 97290 21137

2/14/2014 2:02:40 PM 14011 97290 21137

2/14/2014 2:02:41 PM 14842 97290 21137

2/14/2014 2:02:42 PM 14030 97290 21137

2/14/2014 2:02:43 PM 14307 97290 21137

2/14/2014 2:02:44 PM 13417 97290 21137

2/14/2014 2:02:45 PM 14094 97290 21137

2/14/2014 2:02:46 PM 13363 97290 21137

2/14/2014 2:02:47 PM 13181 97290 21137

2/14/2014 2:02:48 PM 13495 97290 21137

2/14/2014 2:02:49 PM 12853 97290 21137

2/14/2014 2:02:50 PM 14613 97290 21137

2/14/2014 2:02:51 PM 13283 97290 21137

2/14/2014 2:02:52 PM 12980 97290 21137

2/14/2014 2:02:53 PM 15005 97290 21137

2/14/2014 2:02:54 PM 13261 97290 21137

2/14/2014 2:02:55 PM 12705 97290 21137

2/14/2014 2:02:56 PM 13496 97290 21137

2/14/2014 2:02:57 PM 15254 97290 21137

2/14/2014 2:02:58 PM 15873 97290 21137

2/14/2014 2:02:59 PM 14918 97290 21137

2/14/2014 2:03:00 PM 13419 97290 21137

2/14/2014 2:03:01 PM 14515 97290 21137

2/14/2014 2:03:02 PM 14038 97290 21137

2/14/2014 2:03:03 PM 13769 97290 21137

2/14/2014 2:03:04 PM 13072 97290 21137

2/14/2014 2:03:05 PM 15508 97290 21137

2/14/2014 2:03:06 PM 14287 97290 21137

2/14/2014 2:03:07 PM 13411 97290 21137

2/14/2014 2:03:08 PM 13972 97290 21137

2/14/2014 2:03:09 PM 16333 97290 21137

2/14/2014 2:03:10 PM 14103 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:03:11 PM 13725 97290 21137

2/14/2014 2:03:12 PM 12851 97290 21137

2/14/2014 2:03:13 PM 13743 97290 21137

2/14/2014 2:03:14 PM 15045 97290 21137

2/14/2014 2:03:15 PM 14381 97290 21137

2/14/2014 2:03:16 PM 14335 97290 21137

2/14/2014 2:03:17 PM 14894 97290 21137

2/14/2014 2:03:18 PM 15333 97290 21137

2/14/2014 2:03:19 PM 16673 97290 21137

2/14/2014 2:03:20 PM 14158 97290 21137

2/14/2014 2:03:21 PM 15899 97290 21137

2/14/2014 2:03:22 PM 14775 97290 21137

2/14/2014 2:03:23 PM 13563 97290 21137

2/14/2014 2:03:24 PM 13740 97290 21137

2/14/2014 2:03:25 PM 14115 97290 21137

2/14/2014 2:03:26 PM 14718 97290 21137

2/14/2014 2:03:28 PM 13902 97290 21137

2/14/2014 2:03:28 PM 12889 97290 21137

2/14/2014 2:03:29 PM 13855 97290 21137

2/14/2014 2:03:30 PM 14504 97290 21137

2/14/2014 2:03:32 PM 15696 97290 21137

2/14/2014 2:03:32 PM 13226 97290 21137

2/14/2014 2:03:33 PM 14034 97290 21137

2/14/2014 2:03:34 PM 13498 97290 21137

2/14/2014 2:03:35 PM 14084 97290 21137

2/14/2014 2:03:36 PM 14861 97290 21137

2/14/2014 2:03:37 PM 14875 97290 21137

2/14/2014 2:03:38 PM 13828 97290 21137

2/14/2014 2:03:39 PM 12847 97290 21137

2/14/2014 2:03:40 PM 13531 97290 21137

2/14/2014 2:03:41 PM 14512 97290 21137

2/14/2014 2:03:42 PM 13438 97290 21137

2/14/2014 2:03:43 PM 14549 97290 21137

2/14/2014 2:03:44 PM 13867 97290 21137

2/14/2014 2:03:46 PM 13216 97290 21137

2/14/2014 2:03:46 PM 13204 97290 21137

2/14/2014 2:03:47 PM 12901 97290 21137

2/14/2014 2:03:48 PM 13065 97290 21137

2/14/2014 2:03:49 PM 14306 97290 21137

2/14/2014 2:03:50 PM 13386 97290 21137

2/14/2014 2:03:51 PM 12706 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:03:52 PM 12416 97290 21137

2/14/2014 2:03:53 PM 13334 97290 21137

2/14/2014 2:03:54 PM 13623 97290 21137

2/14/2014 2:03:55 PM 14895 97290 21137

2/14/2014 2:03:56 PM 15213 97290 21137

2/14/2014 2:03:58 PM 15563 97290 21137

2/14/2014 2:03:58 PM 14661 97290 21137

2/14/2014 2:03:59 PM 14195 97290 21137

2/14/2014 2:04:00 PM 13988 97290 21137

2/14/2014 2:04:01 PM 13697 97290 21137

2/14/2014 2:04:02 PM 14708 97290 21137

2/14/2014 2:04:03 PM 13148 97290 21137

2/14/2014 2:04:04 PM 15377 97290 21137

2/14/2014 2:04:06 PM 13594 97290 21137

2/14/2014 2:04:06 PM 13328 97290 21137

2/14/2014 2:04:07 PM 12932 97290 21137

2/14/2014 2:04:08 PM 13493 97290 21137

2/14/2014 2:04:09 PM 13573 97290 21137

2/14/2014 2:04:10 PM 12153 97290 21137

2/14/2014 2:04:12 PM 12984 97290 21137

2/14/2014 2:04:12 PM 12218 97290 21137

2/14/2014 2:04:13 PM 12516 97290 21137

2/14/2014 2:04:14 PM 14409 97290 21137

2/14/2014 2:04:15 PM 12452 97290 21137

2/14/2014 2:04:16 PM 12323 97290 21137

2/14/2014 2:04:18 PM 13730 97290 21137

2/14/2014 2:04:18 PM 13520 97290 21137

2/14/2014 2:04:20 PM 14622 97290 21137

2/14/2014 2:04:20 PM 13795 97290 21137

2/14/2014 2:04:21 PM 13649 97290 21137

2/14/2014 2:04:22 PM 13762 97290 21137

2/14/2014 2:04:23 PM 14300 97290 21137

2/14/2014 2:04:24 PM 13415 97290 21137

2/14/2014 2:04:26 PM 14143 97290 21137

2/14/2014 2:04:26 PM 13613 97290 21137

2/14/2014 2:04:27 PM 13796 97290 21137

2/14/2014 2:04:28 PM 13349 97290 21137

2/14/2014 2:04:29 PM 14617 97290 21137

2/14/2014 2:04:30 PM 13824 97290 21137

2/14/2014 2:04:31 PM 13326 97290 21137

2/14/2014 2:04:32 PM 14461 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:04:33 PM 14115 97290 21137

2/14/2014 2:04:34 PM 12318 97290 21137

2/14/2014 2:04:36 PM 14607 97290 21137

2/14/2014 2:04:36 PM 13669 97290 21137

2/14/2014 2:04:37 PM 16372 97290 21137

2/14/2014 2:04:38 PM 13243 97290 21137

2/14/2014 2:04:39 PM 13120 97290 21137

2/14/2014 2:04:40 PM 13090 97290 21137

2/14/2014 2:04:41 PM 13682 97290 21137

2/14/2014 2:04:42 PM 13650 97290 21137

2/14/2014 2:04:43 PM 15352 97290 21137

2/14/2014 2:04:44 PM 15868 97290 21137

2/14/2014 2:04:45 PM 14407 97290 21137

2/14/2014 2:04:46 PM 15061 97290 21137

2/14/2014 2:04:47 PM 15945 97290 21137

2/14/2014 2:04:48 PM 14096 97290 21137

2/14/2014 2:04:49 PM 13184 97290 21137

2/14/2014 2:04:50 PM 12896 97290 21137

2/14/2014 2:04:51 PM 14864 97290 21137

2/14/2014 2:04:52 PM 13916 97290 21137

2/14/2014 2:04:53 PM 14459 97290 21137

2/14/2014 2:04:54 PM 13994 97290 21137

2/14/2014 2:04:55 PM 13638 97290 21137

2/14/2014 2:04:56 PM 13249 97290 21137

2/14/2014 2:04:57 PM 15432 97290 21137

2/14/2014 2:04:58 PM 13548 97290 21137

2/14/2014 2:04:59 PM 13287 97290 21137

2/14/2014 2:05:00 PM 14661 97290 21137

2/14/2014 2:05:01 PM 14495 97290 21137

2/14/2014 2:05:02 PM 12443 97290 21137

2/14/2014 2:05:03 PM 13191 97290 21137

2/14/2014 2:05:04 PM 14877 97290 21137

2/14/2014 2:05:05 PM 15119 97290 21137

2/14/2014 2:05:06 PM 13800 97290 21137

2/14/2014 2:05:07 PM 12840 97290 21137

2/14/2014 2:05:08 PM 13500 97290 21137

2/14/2014 2:05:09 PM 13515 97290 21137

2/14/2014 2:05:10 PM 14058 97290 21137

2/14/2014 2:05:11 PM 13804 97290 21137

2/14/2014 2:05:12 PM 14071 97290 21137

2/14/2014 2:05:13 PM 14017 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:05:14 PM 14124 97290 21137

2/14/2014 2:05:16 PM 13630 97290 21137

2/14/2014 2:05:16 PM 12861 97290 21137

2/14/2014 2:05:17 PM 12758 97290 21137

2/14/2014 2:05:18 PM 14109 97290 21137

2/14/2014 2:05:19 PM 13757 97290 21137

2/14/2014 2:05:20 PM 14869 97290 21137

2/14/2014 2:05:21 PM 14007 97290 21137

2/14/2014 2:05:22 PM 15112 97290 21137

2/14/2014 2:05:24 PM 13948 97290 21137

2/14/2014 2:05:24 PM 12577 97290 21137

2/14/2014 2:05:25 PM 15954 97290 21137

2/14/2014 2:05:26 PM 14278 97290 21137

2/14/2014 2:05:28 PM 14647 97290 21137

2/14/2014 2:05:28 PM 14069 97290 21137

2/14/2014 2:05:30 PM 14722 97290 21137

2/14/2014 2:05:30 PM 13891 97290 21137

2/14/2014 2:05:31 PM 13550 97290 21137

2/14/2014 2:05:32 PM 14037 97290 21137

2/14/2014 2:05:33 PM 15269 97290 21137

2/14/2014 2:05:34 PM 14017 97290 21137

2/14/2014 2:05:35 PM 12834 97290 21137

2/14/2014 2:05:36 PM 12658 97290 21137

2/14/2014 2:05:37 PM 13724 97290 21137

2/14/2014 2:05:38 PM 12761 97290 21137

2/14/2014 2:05:39 PM 12310 97290 21137

2/14/2014 2:05:40 PM 12857 97290 21137

2/14/2014 2:05:41 PM 13264 97290 21137

2/14/2014 2:05:42 PM 14386 97290 21137

2/14/2014 2:05:43 PM 13586 97290 21137

2/14/2014 2:05:44 PM 14136 97290 21137

2/14/2014 2:05:46 PM 14443 97290 21137

2/14/2014 2:05:46 PM 13854 97290 21137

2/14/2014 2:05:47 PM 13481 97290 21137

2/14/2014 2:05:48 PM 14020 97290 21137

2/14/2014 2:05:50 PM 15325 97290 21137

2/14/2014 2:05:50 PM 13941 97290 21137

2/14/2014 2:05:51 PM 15365 97290 21137

2/14/2014 2:05:52 PM 14701 97290 21137

2/14/2014 2:05:53 PM 13425 97290 21137

2/14/2014 2:05:54 PM 13766 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:05:55 PM 13851 97290 21137

2/14/2014 2:05:56 PM 15013 97290 21137

2/14/2014 2:05:57 PM 14553 97290 21137

2/14/2014 2:05:58 PM 14138 97290 21137

2/14/2014 2:05:59 PM 15144 97290 21137

2/14/2014 2:06:00 PM 13686 97290 21137

2/14/2014 2:06:01 PM 14521 97290 21137

2/14/2014 2:06:02 PM 13890 97290 21137

2/14/2014 2:06:03 PM 16192 97290 21137

2/14/2014 2:06:04 PM 15958 97290 21137

2/14/2014 2:06:05 PM 13979 97290 21137

2/14/2014 2:06:06 PM 16245 97290 21137

2/14/2014 2:06:07 PM 15701 97290 21137

2/14/2014 2:06:08 PM 15145 97290 21137

2/14/2014 2:06:09 PM 14856 97290 21137

2/14/2014 2:06:10 PM 14424 97290 21137

2/14/2014 2:06:11 PM 16626 97290 21137

2/14/2014 2:06:12 PM 13906 97290 21137

2/14/2014 2:06:13 PM 12986 97290 21137

2/14/2014 2:06:14 PM 13266 97290 21137

2/14/2014 2:06:16 PM 15244 97290 21137

2/14/2014 2:06:16 PM 14896 97290 21137

2/14/2014 2:06:18 PM 14130 97290 21137

2/14/2014 2:06:18 PM 13561 97290 21137

2/14/2014 2:06:19 PM 14452 97290 21137

2/14/2014 2:06:20 PM 13903 97290 21137

2/14/2014 2:06:21 PM 12986 97290 21137

2/14/2014 2:06:22 PM 13986 97290 21137

2/14/2014 2:06:23 PM 13456 97290 21137

2/14/2014 2:06:24 PM 13834 97290 21137

2/14/2014 2:06:25 PM 14348 97290 21137

2/14/2014 2:06:26 PM 14537 97290 21137

2/14/2014 2:06:28 PM 14434 97290 21137

2/14/2014 2:06:28 PM 12998 97290 21137

2/14/2014 2:06:30 PM 14387 97290 21137

2/14/2014 2:06:30 PM 12549 97290 21137

2/14/2014 2:06:31 PM 15146 97290 21137

2/14/2014 2:06:32 PM 15096 97290 21137

2/14/2014 2:06:33 PM 14544 97290 21137

2/14/2014 2:06:34 PM 14346 97290 21137

2/14/2014 2:06:35 PM 13246 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:06:36 PM 12341 97290 21137

2/14/2014 2:06:37 PM 13075 97290 21137

2/14/2014 2:06:38 PM 14249 97290 21137

2/14/2014 2:06:39 PM 13282 97290 21137

2/14/2014 2:06:40 PM 12200 97290 21137

2/14/2014 2:06:42 PM 13842 97290 21137

2/14/2014 2:06:42 PM 12410 97290 21137

2/14/2014 2:06:43 PM 15220 97290 21137

2/14/2014 2:06:44 PM 12715 97290 21137

2/14/2014 2:06:45 PM 12418 97290 21137

2/14/2014 2:06:46 PM 14894 97290 21137

2/14/2014 2:06:47 PM 12933 97290 21137

2/14/2014 2:06:48 PM 13223 97290 21137

2/14/2014 2:06:49 PM 14675 97290 21137

2/14/2014 2:06:50 PM 14439 97290 21137

2/14/2014 2:06:51 PM 13299 97290 21137

2/14/2014 2:06:52 PM 14575 97290 21137

2/14/2014 2:06:53 PM 13453 97290 21137

2/14/2014 2:06:54 PM 13713 97290 21137

2/14/2014 2:06:55 PM 15128 97290 21137

2/14/2014 2:06:56 PM 15062 97290 21137

2/14/2014 2:06:58 PM 14685 97290 21137

2/14/2014 2:06:58 PM 13991 97290 21137

2/14/2014 2:06:59 PM 14448 97290 21137

2/14/2014 2:07:00 PM 14442 97290 21137

2/14/2014 2:07:01 PM 13000 97290 21137

2/14/2014 2:07:02 PM 12430 97290 21137

2/14/2014 2:07:03 PM 12857 97290 21137

2/14/2014 2:07:04 PM 13264 97290 21137

2/14/2014 2:07:05 PM 13366 97290 21137

2/14/2014 2:07:06 PM 13631 97290 21137

2/14/2014 2:07:07 PM 14688 97290 21137

2/14/2014 2:07:08 PM 14112 97290 21137

2/14/2014 2:07:09 PM 14088 97290 21137

2/14/2014 2:07:10 PM 14532 97290 21137

2/14/2014 2:07:11 PM 14613 97290 21137

2/14/2014 2:07:12 PM 13373 97290 21137

2/14/2014 2:07:14 PM 13293 97290 21137

2/14/2014 2:07:14 PM 12853 97290 21137

2/14/2014 2:07:15 PM 13253 97290 21137

2/14/2014 2:07:16 PM 13453 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:07:17 PM 14883 97290 21137

2/14/2014 2:07:18 PM 14400 97290 21137

2/14/2014 2:07:19 PM 13290 97290 21137

2/14/2014 2:07:20 PM 14182 97290 21137

2/14/2014 2:07:21 PM 13535 97290 21137

2/14/2014 2:07:22 PM 12624 97290 21137

2/14/2014 2:07:23 PM 13776 97290 21137

2/14/2014 2:07:24 PM 14184 97290 21137

2/14/2014 2:07:25 PM 15036 97290 21137

2/14/2014 2:07:26 PM 14679 97290 21137

2/14/2014 2:07:27 PM 13089 97290 21137

2/14/2014 2:07:28 PM 14882 97290 21137

2/14/2014 2:07:29 PM 14670 97290 21137

2/14/2014 2:07:30 PM 14017 97290 21137

2/14/2014 2:07:32 PM 15714 97290 21137

2/14/2014 2:07:32 PM 14098 97290 21137

2/14/2014 2:07:33 PM 15344 97290 21137

2/14/2014 2:07:34 PM 15686 97290 21137

2/14/2014 2:07:36 PM 16880 97290 21137

2/14/2014 2:07:36 PM 15321 97290 21137

2/14/2014 2:07:37 PM 14510 97290 21137

2/14/2014 2:07:38 PM 15297 97290 21137

2/14/2014 2:07:39 PM 13214 97290 21137

2/14/2014 2:07:40 PM 15423 97290 21137

2/14/2014 2:07:42 PM 14625 97290 21137

2/14/2014 2:07:42 PM 14606 97290 21137

2/14/2014 2:07:43 PM 14811 97290 21137

2/14/2014 2:07:44 PM 13483 97290 21137

2/14/2014 2:07:45 PM 14140 97290 21137

2/14/2014 2:07:46 PM 13225 97290 21137

2/14/2014 2:07:47 PM 13836 97290 21137

2/14/2014 2:07:48 PM 14499 97290 21137

2/14/2014 2:07:50 PM 14451 97290 21137

2/14/2014 2:07:50 PM 13884 97290 21137

2/14/2014 2:07:52 PM 16173 97290 21137

2/14/2014 2:07:52 PM 14052 97290 21137

2/14/2014 2:07:53 PM 14753 97290 21137

2/14/2014 2:07:54 PM 13258 97290 21137

2/14/2014 2:07:55 PM 13784 97290 21137

2/14/2014 2:07:56 PM 13646 97290 21137

2/14/2014 2:07:57 PM 13881 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:07:58 PM 12110 97290 21137

2/14/2014 2:07:59 PM 13497 97290 21137

2/14/2014 2:08:00 PM 12344 97290 21137

2/14/2014 2:08:01 PM 13226 97290 21137

2/14/2014 2:08:02 PM 13506 97290 21137

2/14/2014 2:08:03 PM 13516 97290 21137

2/14/2014 2:08:04 PM 14149 97290 21137

2/14/2014 2:08:05 PM 14157 97290 21137

2/14/2014 2:08:06 PM 14159 97290 21137

2/14/2014 2:08:07 PM 12690 97290 21137

2/14/2014 2:08:08 PM 12592 97290 21137

2/14/2014 2:08:09 PM 13498 97290 21137

2/14/2014 2:08:10 PM 12944 97290 21137

2/14/2014 2:08:11 PM 13136 97290 21137

2/14/2014 2:08:12 PM 14474 97290 21137

2/14/2014 2:08:13 PM 13998 97290 21137

2/14/2014 2:08:14 PM 14599 97290 21137

2/14/2014 2:08:15 PM 14629 97290 21137

2/14/2014 2:08:16 PM 13437 97290 21137

2/14/2014 2:08:17 PM 14399 97290 21137

2/14/2014 2:08:18 PM 14670 97290 21137

2/14/2014 2:08:20 PM 14287 97290 21137

2/14/2014 2:08:20 PM 13651 97290 21137

2/14/2014 2:08:21 PM 13822 97290 21137

2/14/2014 2:08:22 PM 12515 97290 21137

2/14/2014 2:08:23 PM 13179 97290 21137

2/14/2014 2:08:24 PM 14604 97290 21137

2/14/2014 2:08:25 PM 13911 97290 21137

2/14/2014 2:08:26 PM 13767 97290 21137

2/14/2014 2:08:27 PM 13822 97290 21137

2/14/2014 2:08:28 PM 13955 97290 21137

2/14/2014 2:08:29 PM 13568 97290 21137

2/14/2014 2:08:30 PM 14192 97290 21137

2/14/2014 2:08:31 PM 13268 97290 21137

2/14/2014 2:08:32 PM 12737 97290 21137

2/14/2014 2:08:33 PM 15034 97290 21137

2/14/2014 2:08:34 PM 14138 97290 21137

2/14/2014 2:08:35 PM 15834 97290 21137

2/14/2014 2:08:36 PM 15658 97290 21137

2/14/2014 2:08:38 PM 15266 97290 21137

2/14/2014 2:08:38 PM 14744 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:08:39 PM 13956 97290 21137

2/14/2014 2:08:40 PM 13629 97290 21137

2/14/2014 2:08:42 PM 13189 97290 21137

2/14/2014 2:08:42 PM 13157 97290 21137

2/14/2014 2:08:43 PM 14487 97290 21137

2/14/2014 2:08:44 PM 14392 97290 21137

2/14/2014 2:08:45 PM 14848 97290 21137

2/14/2014 2:08:46 PM 15232 97290 21137

2/14/2014 2:08:47 PM 14698 97290 21137

2/14/2014 2:08:48 PM 14114 97290 21137

2/14/2014 2:08:50 PM 13902 97290 21137

2/14/2014 2:08:50 PM 13128 97290 21137

2/14/2014 2:08:51 PM 14155 97290 21137

2/14/2014 2:08:52 PM 14159 97290 21137

2/14/2014 2:08:53 PM 13709 97290 21137

2/14/2014 2:08:54 PM 14077 97290 21137

2/14/2014 2:08:55 PM 14799 97290 21137

2/14/2014 2:08:56 PM 14529 97290 21137

2/14/2014 2:08:57 PM 15512 97290 21137

2/14/2014 2:08:58 PM 15548 97290 21137

2/14/2014 2:08:59 PM 16487 97290 21137

2/14/2014 2:09:00 PM 13781 97290 21137

2/14/2014 2:09:02 PM 14395 97290 21137

2/14/2014 2:09:02 PM 12779 97290 21137

2/14/2014 2:09:04 PM 13754 97290 21137

2/14/2014 2:09:04 PM 13248 97290 21137

2/14/2014 2:09:05 PM 14622 97290 21137

2/14/2014 2:09:06 PM 13825 97290 21137

2/14/2014 2:09:07 PM 14736 97290 21137

2/14/2014 2:09:08 PM 13644 97290 21137

2/14/2014 2:09:09 PM 13101 97290 21137

2/14/2014 2:09:10 PM 14735 97290 21137

2/14/2014 2:09:11 PM 14513 97290 21137

2/14/2014 2:09:12 PM 13288 97290 21137

2/14/2014 2:09:13 PM 13642 97290 21137

2/14/2014 2:09:14 PM 13580 97290 21137

2/14/2014 2:09:15 PM 15725 97290 21137

2/14/2014 2:09:16 PM 14851 97290 21137

2/14/2014 2:09:17 PM 14362 97290 21137

2/14/2014 2:09:18 PM 14060 97290 21137

2/14/2014 2:09:19 PM 14225 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:09:20 PM 13876 97290 21137

2/14/2014 2:09:21 PM 13069 97290 21137

2/14/2014 2:09:22 PM 14397 97290 21137

2/14/2014 2:09:23 PM 13979 97290 21137

2/14/2014 2:09:24 PM 13605 97290 21137

2/14/2014 2:09:25 PM 13151 97290 21137

2/14/2014 2:09:26 PM 14387 97290 21137

2/14/2014 2:09:27 PM 14576 97290 21137

2/14/2014 2:09:29 PM 15404 97290 21137

2/14/2014 2:09:29 PM 13481 97290 21137

2/14/2014 2:09:30 PM 13120 97290 21137

2/14/2014 2:09:32 PM 13667 97290 21137

2/14/2014 2:09:32 PM 13150 97290 21137

2/14/2014 2:09:33 PM 13436 97290 21137

2/14/2014 2:09:34 PM 12779 97290 21137

2/14/2014 2:09:35 PM 12465 97290 21137

2/14/2014 2:09:36 PM 13346 97290 21137

2/14/2014 2:09:38 PM 16179 97290 21137

2/14/2014 2:09:38 PM 15156 97290 21137

2/14/2014 2:09:39 PM 13464 97290 21137

2/14/2014 2:09:40 PM 13986 97290 21137

2/14/2014 2:09:41 PM 14026 97290 21137

2/14/2014 2:09:42 PM 14336 97290 21137

2/14/2014 2:09:43 PM 14354 97290 21137

2/14/2014 2:09:44 PM 14358 97290 21137

2/14/2014 2:09:46 PM 14044 97290 21137

2/14/2014 2:09:46 PM 13939 97290 21137

2/14/2014 2:09:47 PM 14191 97290 21137

2/14/2014 2:09:48 PM 15457 97290 21137

2/14/2014 2:09:49 PM 13944 97290 21137

2/14/2014 2:09:50 PM 12996 97290 21137

2/14/2014 2:09:51 PM 15099 97290 21137

2/14/2014 2:09:52 PM 14004 97290 21137

2/14/2014 2:09:53 PM 13011 97290 21137

2/14/2014 2:09:54 PM 14082 97290 21137

2/14/2014 2:09:55 PM 15040 97290 21137

2/14/2014 2:09:56 PM 14350 97290 21137

2/14/2014 2:09:57 PM 15197 97290 21137

2/14/2014 2:09:58 PM 14749 97290 21137

2/14/2014 2:09:59 PM 14667 97290 21137

2/14/2014 2:10:00 PM 14767 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:10:02 PM 14070 97290 21137

2/14/2014 2:10:02 PM 14041 97290 21137

2/14/2014 2:10:03 PM 14047 97290 21137

2/14/2014 2:10:04 PM 14102 97290 21137

2/14/2014 2:10:05 PM 14685 97290 21137

2/14/2014 2:10:06 PM 13421 97290 21137

2/14/2014 2:10:07 PM 15295 97290 21137

2/14/2014 2:10:08 PM 14174 97290 21137

2/14/2014 2:10:09 PM 14463 97290 21137

2/14/2014 2:10:10 PM 14805 97290 21137

2/14/2014 2:10:11 PM 14501 97290 21137

2/14/2014 2:10:12 PM 13525 97290 21137

2/14/2014 2:10:14 PM 15335 97290 21137

2/14/2014 2:10:14 PM 13941 97290 21137

2/14/2014 2:10:16 PM 13446 97290 21137

2/14/2014 2:10:16 PM 12863 97290 21137

2/14/2014 2:10:17 PM 14671 97290 21137

2/14/2014 2:10:18 PM 15907 97290 21137

2/14/2014 2:10:19 PM 14387 97290 21137

2/14/2014 2:10:20 PM 15746 97290 21137

2/14/2014 2:10:21 PM 14676 97290 21137

2/14/2014 2:10:22 PM 15459 97290 21137

2/14/2014 2:10:23 PM 14574 97290 21137

2/14/2014 2:10:24 PM 15103 97290 21137

2/14/2014 2:10:25 PM 14996 97290 21137

2/14/2014 2:10:26 PM 15449 97290 21137

2/14/2014 2:10:27 PM 14812 97290 21137

2/14/2014 2:10:28 PM 13813 97290 21137

2/14/2014 2:10:29 PM 13263 97290 21137

2/14/2014 2:10:30 PM 13725 97290 21137

2/14/2014 2:10:31 PM 13151 97290 21137

2/14/2014 2:10:32 PM 12618 97290 21137

2/14/2014 2:10:33 PM 13174 97290 21137

2/14/2014 2:10:34 PM 14093 97290 21137

2/14/2014 2:10:36 PM 14373 97290 21137

2/14/2014 2:10:36 PM 13093 97290 21137

2/14/2014 2:10:38 PM 15023 97290 21137

2/14/2014 2:10:38 PM 12365 97290 21137

2/14/2014 2:10:39 PM 13471 97290 21137

2/14/2014 2:10:40 PM 14347 97290 21137

2/14/2014 2:10:42 PM 14246 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:10:42 PM 13547 97290 21137

2/14/2014 2:10:43 PM 14151 97290 21137

2/14/2014 2:10:44 PM 13678 97290 21137

2/14/2014 2:10:45 PM 14549 97290 21137

2/14/2014 2:10:46 PM 14437 97290 21137

2/14/2014 2:10:48 PM 14709 97290 21137

2/14/2014 2:10:48 PM 13337 97290 21137

2/14/2014 2:10:49 PM 13384 97290 21137

2/14/2014 2:10:50 PM 13246 97290 21137

2/14/2014 2:10:52 PM 13241 97290 21137

2/14/2014 2:10:52 PM 12970 97290 21137

2/14/2014 2:10:53 PM 13202 97290 21137

2/14/2014 2:10:54 PM 14010 97290 21137

2/14/2014 2:10:55 PM 14722 97290 21137

2/14/2014 2:10:56 PM 13670 97290 21137

2/14/2014 2:10:57 PM 14697 97290 21137

2/14/2014 2:10:58 PM 15344 97290 21137

2/14/2014 2:10:59 PM 14576 97290 21137

2/14/2014 2:11:00 PM 14534 97290 21137

2/14/2014 2:11:02 PM 15783 97290 21137

2/14/2014 2:11:02 PM 13965 97290 21137

2/14/2014 2:11:03 PM 12761 97290 21137

2/14/2014 2:11:04 PM 12880 97290 21137

2/14/2014 2:11:05 PM 13660 97290 21137

2/14/2014 2:11:06 PM 13105 97290 21137

2/14/2014 2:11:07 PM 15096 97290 21137

2/14/2014 2:11:08 PM 13134 97290 21137

2/14/2014 2:11:09 PM 11383 97290 21137

2/14/2014 2:11:10 PM 12386 97290 21137

2/14/2014 2:11:11 PM 12906 97290 21137

2/14/2014 2:11:12 PM 14566 97290 21137

2/14/2014 2:11:13 PM 13151 97290 21137

2/14/2014 2:11:14 PM 11898 97290 21137

2/14/2014 2:11:15 PM 12844 97290 21137

2/14/2014 2:11:16 PM 13261 97290 21137

2/14/2014 2:11:17 PM 14175 97290 21137

2/14/2014 2:11:18 PM 13893 97290 21137

2/14/2014 2:11:19 PM 15443 97290 21137

2/14/2014 2:11:20 PM 15591 97290 21137

2/14/2014 2:11:21 PM 14667 97290 21137

2/14/2014 2:11:22 PM 15247 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:11:23 PM 13981 97290 21137

2/14/2014 2:11:24 PM 13185 97290 21137

2/14/2014 2:11:25 PM 13346 97290 21137

2/14/2014 2:11:26 PM 14526 97290 21137

2/14/2014 2:11:28 PM 13831 97290 21137

2/14/2014 2:11:28 PM 12877 97290 21137

2/14/2014 2:11:29 PM 14409 97290 21137

2/14/2014 2:11:30 PM 14072 97290 21137

2/14/2014 2:11:31 PM 15278 97290 21137

2/14/2014 2:11:32 PM 13419 97290 21137

2/14/2014 2:11:33 PM 13765 97290 21137

2/14/2014 2:11:34 PM 13371 97290 21137

2/14/2014 2:11:35 PM 15312 97290 21137

2/14/2014 2:11:36 PM 15318 97290 21137

2/14/2014 2:11:37 PM 13759 97290 21137

2/14/2014 2:11:38 PM 13969 97290 21137

2/14/2014 2:11:40 PM 14532 97290 21137

2/14/2014 2:11:40 PM 13566 97290 21137

2/14/2014 2:11:41 PM 14820 97290 21137

2/14/2014 2:11:42 PM 14775 97290 21137

2/14/2014 2:11:43 PM 14493 97290 21137

2/14/2014 2:11:44 PM 13223 97290 21137

2/14/2014 2:11:45 PM 14316 97290 21137

2/14/2014 2:11:46 PM 15279 97290 21137

2/14/2014 2:11:47 PM 15579 97290 21137

2/14/2014 2:11:48 PM 14845 97290 21137

2/14/2014 2:11:49 PM 14511 97290 21137

2/14/2014 2:11:50 PM 16287 97290 21137

2/14/2014 2:11:52 PM 16483 97290 21137

2/14/2014 2:11:52 PM 15532 97290 21137

2/14/2014 2:11:53 PM 14800 97290 21137

2/14/2014 2:11:54 PM 13900 97290 21137

2/14/2014 2:11:55 PM 14485 97290 21137

2/14/2014 2:11:56 PM 15321 97290 21137

2/14/2014 2:11:57 PM 13910 97290 21137

2/14/2014 2:11:58 PM 14187 97290 21137

2/14/2014 2:11:59 PM 14557 97290 21137

2/14/2014 2:12:00 PM 13359 97290 21137

2/14/2014 2:12:01 PM 12969 97290 21137

2/14/2014 2:12:02 PM 16022 97290 21137

2/14/2014 2:12:03 PM 14835 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:12:04 PM 14418 97290 21137

2/14/2014 2:12:05 PM 14494 97290 21137

2/14/2014 2:12:06 PM 14333 97290 21137

2/14/2014 2:12:07 PM 14233 97290 21137

2/14/2014 2:12:08 PM 14568 97290 21137

2/14/2014 2:12:09 PM 13812 97290 21137

2/14/2014 2:12:10 PM 14733 97290 21137

2/14/2014 2:12:11 PM 14213 97290 21137

2/14/2014 2:12:12 PM 14533 97290 21137

2/14/2014 2:12:13 PM 13593 97290 21137

2/14/2014 2:12:14 PM 15158 97290 21137

2/14/2014 2:12:15 PM 13509 97290 21137

2/14/2014 2:12:16 PM 13097 97290 21137

2/14/2014 2:12:18 PM 13568 97290 21137

2/14/2014 2:12:18 PM 13114 97290 21137

2/14/2014 2:12:19 PM 12842 97290 21137

2/14/2014 2:12:20 PM 13710 97290 21137

2/14/2014 2:12:21 PM 12877 97290 21137

2/14/2014 2:12:22 PM 14319 97290 21137

2/14/2014 2:12:24 PM 13982 97290 21137

2/14/2014 2:12:24 PM 12970 97290 21137

2/14/2014 2:12:25 PM 14655 97290 21137

2/14/2014 2:12:26 PM 14853 97290 21137

2/14/2014 2:12:27 PM 15353 97290 21137

2/14/2014 2:12:28 PM 14158 97290 21137

2/14/2014 2:12:29 PM 14999 97290 21137

2/14/2014 2:12:30 PM 15360 97290 21137

2/14/2014 2:12:31 PM 14820 97290 21137

2/14/2014 2:12:32 PM 12915 97290 21137

2/14/2014 2:12:33 PM 12858 97290 21137

2/14/2014 2:12:34 PM 13024 97290 21137

2/14/2014 2:12:36 PM 14876 97290 21137

2/14/2014 2:12:36 PM 13906 97290 21137

2/14/2014 2:12:37 PM 13559 97290 21137

2/14/2014 2:12:38 PM 12390 97290 21137

2/14/2014 2:12:39 PM 13717 97290 21137

2/14/2014 2:12:40 PM 12969 97290 21137

2/14/2014 2:12:41 PM 15182 97290 21137

2/14/2014 2:12:42 PM 13995 97290 21137

2/14/2014 2:12:43 PM 14748 97290 21137

2/14/2014 2:12:44 PM 14157 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:12:45 PM 14459 97290 21137

2/14/2014 2:12:46 PM 13949 97290 21137

2/14/2014 2:12:47 PM 13833 97290 21137

2/14/2014 2:12:48 PM 14078 97290 21137

2/14/2014 2:12:49 PM 14109 97290 21137

2/14/2014 2:12:50 PM 16067 97290 21137

2/14/2014 2:12:51 PM 14876 97290 21137

2/14/2014 2:12:52 PM 13619 97290 21137

2/14/2014 2:12:53 PM 13905 97290 21137

2/14/2014 2:12:54 PM 14216 97290 21137

2/14/2014 2:12:56 PM 16016 97290 21137

2/14/2014 2:12:56 PM 14984 97290 21137

2/14/2014 2:12:57 PM 15674 97290 21137

2/14/2014 2:12:58 PM 14598 97290 21137

2/14/2014 2:12:59 PM 14299 97290 21137

2/14/2014 2:13:00 PM 14794 97290 21137

2/14/2014 2:13:02 PM 16058 97290 21137

2/14/2014 2:13:02 PM 14184 97290 21137

2/14/2014 2:13:04 PM 14166 97290 21137

2/14/2014 2:13:04 PM 14011 97290 21137

2/14/2014 2:13:05 PM 14182 97290 21137

2/14/2014 2:13:06 PM 13655 97290 21137

2/14/2014 2:13:07 PM 14574 97290 21137

2/14/2014 2:13:08 PM 14383 97290 21137

2/14/2014 2:13:10 PM 17286 97290 21137

2/14/2014 2:13:10 PM 16586 97290 21137

2/14/2014 2:13:11 PM 17251 97290 21137

2/14/2014 2:13:12 PM 14182 97290 21137

2/14/2014 2:13:13 PM 15065 97290 21137

2/14/2014 2:13:14 PM 15693 97290 21137

2/14/2014 2:13:15 PM 14771 97290 21137

2/14/2014 2:13:16 PM 14433 97290 21137

2/14/2014 2:13:17 PM 14438 97290 21137

2/14/2014 2:13:18 PM 13299 97290 21137

2/14/2014 2:13:19 PM 13765 97290 21137

2/14/2014 2:13:20 PM 13371 97290 21137

2/14/2014 2:13:22 PM 14343 97290 21137

2/14/2014 2:13:22 PM 13332 97290 21137

2/14/2014 2:13:24 PM 14115 97290 21137

2/14/2014 2:13:24 PM 13938 97290 21137

2/14/2014 2:13:26 PM 14588 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:13:26 PM 14194 97290 21137

2/14/2014 2:13:27 PM 12977 97290 21137

2/14/2014 2:13:28 PM 14284 97290 21137

2/14/2014 2:13:29 PM 13651 97290 21137

2/14/2014 2:13:30 PM 14092 97290 21137

2/14/2014 2:13:31 PM 14743 97290 21137

2/14/2014 2:13:32 PM 13526 97290 21137

2/14/2014 2:13:33 PM 14571 97290 21137

2/14/2014 2:13:34 PM 15732 97290 21137

2/14/2014 2:13:35 PM 14433 97290 21137

2/14/2014 2:13:36 PM 12488 97290 21137

2/14/2014 2:13:37 PM 13232 97290 21137

2/14/2014 2:13:38 PM 12578 97290 21137

2/14/2014 2:13:39 PM 14004 97290 21137

2/14/2014 2:13:40 PM 12831 97290 21137

2/14/2014 2:13:41 PM 13287 97290 21137

2/14/2014 2:13:42 PM 13372 97290 21137

2/14/2014 2:13:43 PM 14023 97290 21137

2/14/2014 2:13:44 PM 12835 97290 21137

2/14/2014 2:13:45 PM 13649 97290 21137

2/14/2014 2:13:46 PM 14692 97290 21137

2/14/2014 2:13:48 PM 13213 97290 21137

2/14/2014 2:13:48 PM 13173 97290 21137

2/14/2014 2:13:49 PM 14243 97290 21137

2/14/2014 2:13:50 PM 13430 97290 21137

2/14/2014 2:13:51 PM 13917 97290 21137

2/14/2014 2:13:52 PM 14459 97290 21137

2/14/2014 2:15:11 PM 14324 97290 21137

2/14/2014 2:15:12 PM 13391 97290 21137

2/14/2014 2:15:13 PM 13877 97290 21137

2/14/2014 2:15:14 PM 13549 97290 21137

2/14/2014 2:15:16 PM 14577 97290 21137

2/14/2014 2:15:16 PM 12884 97290 21137

2/14/2014 2:15:17 PM 12611 97290 21137

2/14/2014 2:15:18 PM 14162 97290 21137

2/14/2014 2:15:20 PM 14070 97290 21137

2/14/2014 2:15:20 PM 12120 97290 21137

2/14/2014 2:15:21 PM 13567 97290 21137

2/14/2014 2:15:22 PM 14762 97290 21137

2/14/2014 2:15:23 PM 13230 97290 21137

2/14/2014 2:15:24 PM 12877 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:15:25 PM 13599 97290 21137

2/14/2014 2:15:26 PM 15130 97290 21137

2/14/2014 2:15:27 PM 14972 97290 21137

2/14/2014 2:15:28 PM 13883 97290 21137

2/14/2014 2:15:29 PM 13520 97290 21137

2/14/2014 2:15:30 PM 13730 97290 21137

2/14/2014 2:15:31 PM 13542 97290 21137

2/14/2014 2:15:32 PM 14151 97290 21137

2/14/2014 2:15:33 PM 15284 97290 21137

2/14/2014 2:15:34 PM 14321 97290 21137

2/14/2014 2:15:35 PM 15040 97290 21137

2/14/2014 2:15:36 PM 14650 97290 21137

2/14/2014 2:15:37 PM 14162 97290 21137

2/14/2014 2:15:38 PM 14520 97290 21137

2/14/2014 2:15:39 PM 15090 97290 21137

2/14/2014 2:15:40 PM 14062 97290 21137

2/14/2014 2:15:41 PM 15635 97290 21137

2/14/2014 2:15:42 PM 14439 97290 21137

2/14/2014 2:15:43 PM 13989 97290 21137

2/14/2014 2:15:44 PM 14537 97290 21137

2/14/2014 2:15:45 PM 14434 97290 21137

2/14/2014 2:15:46 PM 14348 97290 21137

2/14/2014 2:15:47 PM 14747 97290 21137

2/14/2014 2:15:48 PM 13466 97290 21137

2/14/2014 2:15:49 PM 14046 97290 21137

2/14/2014 2:15:50 PM 14281 97290 21137

2/14/2014 2:15:51 PM 12900 97290 21137

2/14/2014 2:15:52 PM 13065 97290 21137

2/14/2014 2:15:53 PM 13916 97290 21137

2/14/2014 2:15:54 PM 13379 97290 21137

2/14/2014 2:15:55 PM 14295 97290 21137

2/14/2014 2:15:56 PM 14313 97290 21137

2/14/2014 2:15:57 PM 16058 97290 21137

2/14/2014 2:15:58 PM 16974 97290 21137

2/14/2014 2:15:59 PM 15583 97290 21137

2/14/2014 2:16:00 PM 15116 97290 21137

2/14/2014 2:16:01 PM 14939 97290 21137

2/14/2014 2:16:02 PM 14369 97290 21137

2/14/2014 2:16:03 PM 14201 97290 21137

2/14/2014 2:16:04 PM 14050 97290 21137

2/14/2014 2:16:05 PM 14552 97290 21137

Page 103 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:16:06 PM 13568 97290 21137

2/14/2014 2:16:07 PM 13592 97290 21137

2/14/2014 2:16:08 PM 15668 97290 21137

2/14/2014 2:16:09 PM 14147 97290 21137

2/14/2014 2:16:10 PM 14396 97290 21137

2/14/2014 2:16:11 PM 14639 97290 21137

2/14/2014 2:16:12 PM 15600 97290 21137

2/14/2014 2:16:13 PM 13710 97290 21137

2/14/2014 2:16:14 PM 14737 97290 21137

2/14/2014 2:16:15 PM 15744 97290 21137

2/14/2014 2:16:16 PM 14406 97290 21137

2/14/2014 2:16:18 PM 15841 97290 21137

2/14/2014 2:16:18 PM 14640 97290 21137

2/14/2014 2:16:19 PM 15390 97290 21137

2/14/2014 2:16:20 PM 14347 97290 21137

2/14/2014 2:16:21 PM 14567 97290 21137

2/14/2014 2:16:22 PM 14321 97290 21137

2/14/2014 2:16:23 PM 15760 97290 21137

2/14/2014 2:16:24 PM 14380 97290 21137

2/14/2014 2:16:25 PM 13705 97290 21137

2/14/2014 2:16:26 PM 14886 97290 21137

2/14/2014 2:16:27 PM 16051 97290 21137

2/14/2014 2:16:28 PM 14212 97290 21137

2/14/2014 2:16:29 PM 14353 97290 21137

2/14/2014 2:16:30 PM 14808 97290 21137

2/14/2014 2:16:31 PM 13752 97290 21137

2/14/2014 2:16:32 PM 14358 97290 21137

2/14/2014 2:16:33 PM 14779 97290 21137

2/14/2014 2:16:34 PM 14614 97290 21137

2/14/2014 2:16:35 PM 15053 97290 21137

2/14/2014 2:16:36 PM 15403 97290 21137

2/14/2014 2:16:37 PM 14921 97290 21137

2/14/2014 2:16:38 PM 16720 97290 21137

2/14/2014 2:16:39 PM 15520 97290 21137

2/14/2014 2:16:40 PM 14350 97290 21137

2/14/2014 2:16:41 PM 15167 97290 21137

2/14/2014 2:16:42 PM 15041 97290 21137

2/14/2014 2:16:43 PM 14230 97290 21137

2/14/2014 2:16:44 PM 14687 97290 21137

2/14/2014 2:16:45 PM 17111 97290 21137

2/14/2014 2:16:46 PM 16848 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:16:47 PM 15252 97290 21137

2/14/2014 2:16:48 PM 15663 97290 21137

2/14/2014 2:16:49 PM 15435 97290 21137

2/14/2014 2:16:50 PM 14958 97290 21137

2/14/2014 2:16:51 PM 17059 97290 21137

2/14/2014 2:16:52 PM 16325 97290 21137

2/14/2014 2:16:54 PM 18150 97290 21137

2/14/2014 2:16:54 PM 16081 97290 21137

2/14/2014 2:16:56 PM 16807 97290 21137

2/14/2014 2:16:56 PM 15692 97290 21137

2/14/2014 2:16:58 PM 15593 97290 21137

2/14/2014 2:16:58 PM 15568 97290 21137

2/14/2014 2:16:59 PM 15022 97290 21137

2/14/2014 2:17:00 PM 15305 97290 21137

2/14/2014 2:17:01 PM 15946 97290 21137

2/14/2014 2:17:02 PM 16436 97290 21137

2/14/2014 2:17:03 PM 15419 97290 21137

2/14/2014 2:17:04 PM 16005 97290 21137

2/14/2014 2:17:05 PM 15701 97290 21137

2/14/2014 2:17:06 PM 16045 97290 21137

2/14/2014 2:17:08 PM 17391 97290 21137

2/14/2014 2:17:08 PM 16797 97290 21137

2/14/2014 2:17:10 PM 17415 97290 21137

2/14/2014 2:17:10 PM 16379 97290 21137

2/14/2014 2:17:12 PM 16803 97290 21137

2/14/2014 2:17:12 PM 15030 97290 21137

2/14/2014 2:17:13 PM 15997 97290 21137

2/14/2014 2:17:14 PM 14889 97290 21137

2/14/2014 2:17:15 PM 14462 97290 21137

2/14/2014 2:17:16 PM 15765 97290 21137

2/14/2014 2:17:17 PM 16211 97290 21137

2/14/2014 2:17:18 PM 16443 97290 21137

2/14/2014 2:17:20 PM 17460 97290 21137

2/14/2014 2:17:20 PM 16905 97290 21137

2/14/2014 2:17:21 PM 17306 97290 21137

2/14/2014 2:17:22 PM 15696 97290 21137

2/14/2014 2:17:24 PM 18066 97290 21137

2/14/2014 2:17:24 PM 16224 97290 21137

2/14/2014 2:17:25 PM 17566 97290 21137

2/14/2014 2:17:26 PM 17291 97290 21137

2/14/2014 2:17:27 PM 17433 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:17:28 PM 17678 97290 21137

2/14/2014 2:17:30 PM 19315 97290 21137

2/14/2014 2:17:30 PM 18699 97290 21137

2/14/2014 2:17:31 PM 17098 97290 21137

2/14/2014 2:17:32 PM 14924 97290 21137

2/14/2014 2:17:33 PM 15071 97290 21137

2/14/2014 2:17:34 PM 15677 97290 21137

2/14/2014 2:17:35 PM 17029 97290 21137

2/14/2014 2:17:36 PM 15357 97290 21137

2/14/2014 2:17:37 PM 15689 97290 21137

2/14/2014 2:17:38 PM 16312 97290 21137

2/14/2014 2:17:39 PM 17218 97290 21137

2/14/2014 2:17:40 PM 17084 97290 21137

2/14/2014 2:17:41 PM 16601 97290 21137

2/14/2014 2:17:42 PM 17800 97290 21137

2/14/2014 2:17:43 PM 17290 97290 21137

2/14/2014 2:17:44 PM 17222 97290 21137

2/14/2014 2:17:46 PM 18495 97290 21137

2/14/2014 2:17:46 PM 17043 97290 21137

2/14/2014 2:17:47 PM 16891 97290 21137

2/14/2014 2:17:48 PM 16102 97290 21137

2/14/2014 2:17:49 PM 16295 97290 21137

2/14/2014 2:17:50 PM 15984 97290 21137

2/14/2014 2:17:52 PM 16356 97290 21137

2/14/2014 2:17:52 PM 15069 97290 21137

2/14/2014 2:17:53 PM 16697 97290 21137

2/14/2014 2:17:54 PM 16894 97290 21137

2/14/2014 2:17:55 PM 15713 97290 21137

2/14/2014 2:17:56 PM 15478 97290 21137

2/14/2014 2:17:57 PM 15299 97290 21137

2/14/2014 2:17:58 PM 16875 97290 21137

2/14/2014 2:17:59 PM 17238 97290 21137

2/14/2014 2:18:00 PM 16279 97290 21137

2/14/2014 2:18:01 PM 15679 97290 21137

2/14/2014 2:18:02 PM 16370 97290 21137

2/14/2014 2:18:03 PM 16572 97290 21137

2/14/2014 2:18:04 PM 14373 97290 21137

2/14/2014 2:18:05 PM 16703 97290 21137

2/14/2014 2:18:06 PM 17375 97290 21137

2/14/2014 2:18:07 PM 16734 97290 21137

2/14/2014 2:18:08 PM 14173 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:18:09 PM 14313 97290 21137

2/14/2014 2:18:10 PM 13628 97290 21137

2/14/2014 2:18:11 PM 16367 97290 21137

2/14/2014 2:18:12 PM 15701 97290 21137

2/14/2014 2:18:13 PM 14065 97290 21137

2/14/2014 2:18:14 PM 14286 97290 21137

2/14/2014 2:18:15 PM 14971 97290 21137

2/14/2014 2:18:16 PM 14932 97290 21137

2/14/2014 2:18:17 PM 14203 97290 21137

2/14/2014 2:18:18 PM 13361 97290 21137

2/14/2014 2:18:19 PM 14320 97290 21137

2/14/2014 2:18:20 PM 13660 97290 21137

2/14/2014 2:18:22 PM 15205 97290 21137

2/14/2014 2:18:22 PM 14001 97290 21137

2/14/2014 2:18:23 PM 15200 97290 21137

2/14/2014 2:18:24 PM 16700 97290 21137

2/14/2014 2:18:25 PM 17315 97290 21137

2/14/2014 2:18:26 PM 16718 97290 21137

2/14/2014 2:18:27 PM 16209 97290 21137

2/14/2014 2:18:28 PM 17072 97290 21137

2/14/2014 2:18:29 PM 17678 97290 21137

2/14/2014 2:18:30 PM 15969 97290 21137

2/14/2014 2:18:31 PM 17972 97290 21137

2/14/2014 2:18:32 PM 16883 97290 21137

2/14/2014 2:18:33 PM 16190 97290 21137

2/14/2014 2:18:34 PM 17337 97290 21137

2/14/2014 2:18:35 PM 18674 97290 21137

2/14/2014 2:18:36 PM 16728 97290 21137

2/14/2014 2:18:37 PM 16212 97290 21137

2/14/2014 2:18:38 PM 17193 97290 21137

2/14/2014 2:18:39 PM 15128 97290 21137

2/14/2014 2:18:40 PM 15062 97290 21137

2/14/2014 2:18:41 PM 16035 97290 21137

2/14/2014 2:18:42 PM 16668 97290 21137

2/14/2014 2:18:44 PM 17677 97290 21137

2/14/2014 2:18:44 PM 17427 97290 21137

2/14/2014 2:18:46 PM 17229 97290 21137

2/14/2014 2:18:46 PM 16577 97290 21137

2/14/2014 2:18:48 PM 17644 97290 21137

2/14/2014 2:18:48 PM 16891 97290 21137

2/14/2014 2:18:50 PM 18620 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:18:50 PM 17002 97290 21137

2/14/2014 2:18:51 PM 15635 97290 21137

2/14/2014 2:18:52 PM 17648 97290 21137

2/14/2014 2:18:53 PM 16442 97290 21137

2/14/2014 2:18:54 PM 17580 97290 21137

2/14/2014 2:18:55 PM 16425 97290 21137

2/14/2014 2:18:56 PM 17606 97290 21137

2/14/2014 2:18:57 PM 17121 97290 21137

2/14/2014 2:18:58 PM 15710 97290 21137

2/14/2014 2:18:59 PM 15627 97290 21137

2/14/2014 2:19:00 PM 16147 97290 21137

2/14/2014 2:19:01 PM 16456 97290 21137

2/14/2014 2:19:02 PM 15364 97290 21137

2/14/2014 2:19:03 PM 16891 97290 21137

2/14/2014 2:19:04 PM 16912 97290 21137

2/14/2014 2:19:05 PM 18058 97290 21137

2/14/2014 2:19:06 PM 17354 97290 21137

2/14/2014 2:19:07 PM 16278 97290 21137

2/14/2014 2:19:08 PM 15829 97290 21137

2/14/2014 2:19:09 PM 17847 97290 21137

2/14/2014 2:19:10 PM 16102 97290 21137

2/14/2014 2:19:11 PM 16145 97290 21137

2/14/2014 2:19:12 PM 18976 97290 21137

2/14/2014 2:19:13 PM 18664 97290 21137

2/14/2014 2:19:14 PM 17506 97290 21137

2/14/2014 2:19:16 PM 16496 97290 21137

2/14/2014 2:19:16 PM 15134 97290 21137

2/14/2014 2:19:17 PM 14703 97290 21137

2/14/2014 2:19:18 PM 16065 97290 21137

2/14/2014 2:19:20 PM 17181 97290 21137

2/14/2014 2:19:20 PM 15446 97290 21137

2/14/2014 2:19:21 PM 16805 97290 21137

2/14/2014 2:19:22 PM 15811 97290 21137

2/14/2014 2:19:23 PM 16282 97290 21137

2/14/2014 2:19:24 PM 15650 97290 21137

2/14/2014 2:19:26 PM 15153 97290 21137

2/14/2014 2:19:26 PM 14652 97290 21137

2/14/2014 2:19:27 PM 15158 97290 21137

2/14/2014 2:19:28 PM 17019 97290 21137

2/14/2014 2:19:29 PM 16975 97290 21137

2/14/2014 2:19:30 PM 16483 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:19:31 PM 15761 97290 21137

2/14/2014 2:19:32 PM 16300 97290 21137

2/14/2014 2:19:34 PM 17155 97290 21137

2/14/2014 2:19:34 PM 16408 97290 21137

2/14/2014 2:19:35 PM 17872 97290 21137

2/14/2014 2:19:36 PM 16108 97290 21137

2/14/2014 2:19:38 PM 16267 97290 21137

2/14/2014 2:19:38 PM 15226 97290 21137

2/14/2014 2:19:39 PM 14246 97290 21137

2/14/2014 2:19:40 PM 13941 97290 21137

2/14/2014 2:19:42 PM 14345 97290 21137

2/14/2014 2:19:42 PM 13066 97290 21137

2/14/2014 2:19:44 PM 14756 97290 21137

2/14/2014 2:19:44 PM 14189 97290 21137

2/14/2014 2:19:45 PM 14917 97290 21137

2/14/2014 2:19:46 PM 14649 97290 21137

2/14/2014 2:19:48 PM 14235 97290 21137

2/14/2014 2:19:48 PM 13982 97290 21137

2/14/2014 2:19:49 PM 13098 97290 21137

2/14/2014 2:19:50 PM 13054 97290 21137

2/14/2014 2:19:51 PM 13883 97290 21137

2/14/2014 2:19:52 PM 14091 97290 21137

2/14/2014 2:19:54 PM 13495 97290 21137

2/14/2014 2:19:54 PM 13422 97290 21137

2/14/2014 2:19:56 PM 14028 97290 21137

2/14/2014 2:19:56 PM 13154 97290 21137

2/14/2014 2:19:58 PM 17511 97290 21137

2/14/2014 2:19:58 PM 14727 97290 21137

2/14/2014 2:19:59 PM 15088 97290 21137

2/14/2014 2:20:00 PM 17332 97290 21137

2/14/2014 2:20:02 PM 17053 97290 21137

2/14/2014 2:20:02 PM 15033 97290 21137

2/14/2014 2:20:04 PM 16418 97290 21137

2/14/2014 2:20:04 PM 15234 97290 21137

2/14/2014 2:20:05 PM 16318 97290 21137

2/14/2014 2:20:06 PM 15749 97290 21137

2/14/2014 2:20:08 PM 17107 97290 21137

2/14/2014 2:20:08 PM 16246 97290 21137

2/14/2014 2:20:09 PM 15941 97290 21137

2/14/2014 2:20:10 PM 17065 97290 21137

2/14/2014 2:20:12 PM 17716 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:20:12 PM 17466 97290 21137

2/14/2014 2:20:13 PM 17209 97290 21137

2/14/2014 2:20:14 PM 16932 97290 21137

2/14/2014 2:20:15 PM 15633 97290 21137

2/14/2014 2:20:16 PM 15728 97290 21137

2/14/2014 2:20:17 PM 14972 97290 21137

2/14/2014 2:20:18 PM 16523 97290 21137

2/14/2014 2:20:19 PM 15830 97290 21137

2/14/2014 2:20:20 PM 15957 97290 21137

2/14/2014 2:20:21 PM 16589 97290 21137

2/14/2014 2:20:22 PM 15937 97290 21137

2/14/2014 2:20:23 PM 17154 97290 21137

2/14/2014 2:20:24 PM 17338 97290 21137

2/14/2014 2:20:25 PM 16334 97290 21137

2/14/2014 2:20:26 PM 17073 97290 21137

2/14/2014 2:20:28 PM 16592 97290 21137

2/14/2014 2:20:28 PM 16568 97290 21137

2/14/2014 2:20:30 PM 16688 97290 21137

2/14/2014 2:20:30 PM 16172 97290 21137

2/14/2014 2:20:31 PM 17003 97290 21137

2/14/2014 2:20:32 PM 17750 97290 21137

2/14/2014 2:20:33 PM 16917 97290 21137

2/14/2014 2:20:34 PM 16829 97290 21137

2/14/2014 2:20:36 PM 19209 97290 21137

2/14/2014 2:20:36 PM 17317 97290 21137

2/14/2014 2:20:37 PM 17582 97290 21137

2/14/2014 2:20:38 PM 19005 97290 21137

2/14/2014 2:20:39 PM 17771 97290 21137

2/14/2014 2:20:40 PM 18993 97290 21137

2/14/2014 2:20:41 PM 18338 97290 21137

2/14/2014 2:20:42 PM 15684 97290 21137

2/14/2014 2:20:43 PM 15531 97290 21137

2/14/2014 2:20:44 PM 16752 97290 21137

2/14/2014 2:20:45 PM 15468 97290 21137

2/14/2014 2:20:46 PM 15477 97290 21137

2/14/2014 2:20:47 PM 17399 97290 21137

2/14/2014 2:20:48 PM 17790 97290 21137

2/14/2014 2:20:49 PM 16627 97290 21137

2/14/2014 2:20:50 PM 16486 97290 21137

2/14/2014 2:20:52 PM 18221 97290 21137

2/14/2014 2:20:52 PM 17995 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:20:53 PM 17999 97290 21137

2/14/2014 2:20:54 PM 16379 97290 21137

2/14/2014 2:20:55 PM 15405 97290 21137

2/14/2014 2:20:56 PM 16841 97290 21137

2/14/2014 2:20:57 PM 19000 97290 21137

2/14/2014 2:20:58 PM 16360 97290 21137

2/14/2014 2:20:59 PM 15880 97290 21137

2/14/2014 2:21:00 PM 15610 97290 21137

2/14/2014 2:21:01 PM 16382 97290 21137

2/14/2014 2:21:02 PM 14925 97290 21137

2/14/2014 2:21:04 PM 18828 97290 21137

2/14/2014 2:21:04 PM 16391 97290 21137

2/14/2014 2:21:05 PM 16347 97290 21137

2/14/2014 2:21:06 PM 15336 97290 21137

2/14/2014 2:21:08 PM 17064 97290 21137

2/14/2014 2:21:08 PM 15876 97290 21137

2/14/2014 2:21:09 PM 16869 97290 21137

2/14/2014 2:21:10 PM 17177 97290 21137

2/14/2014 2:21:11 PM 16954 97290 21137

2/14/2014 2:21:12 PM 17018 97290 21137

2/14/2014 2:21:13 PM 15534 97290 21137

2/14/2014 2:21:14 PM 17623 97290 21137

2/14/2014 2:21:16 PM 17646 97290 21137

2/14/2014 2:21:16 PM 17186 97290 21137

2/14/2014 2:21:18 PM 16351 97290 21137

2/14/2014 2:21:18 PM 14827 97290 21137

2/14/2014 2:21:20 PM 16054 97290 21137

2/14/2014 2:21:20 PM 15977 97290 21137

2/14/2014 2:21:22 PM 15173 97290 21137

2/14/2014 2:21:22 PM 15043 97290 21137

2/14/2014 2:21:24 PM 17080 97290 21137

2/14/2014 2:21:24 PM 16601 97290 21137

2/14/2014 2:21:25 PM 14590 97290 21137

2/14/2014 2:21:26 PM 13907 97290 21137

2/14/2014 2:21:28 PM 15561 97290 21137

2/14/2014 2:21:28 PM 13886 97290 21137

2/14/2014 2:21:29 PM 14810 97290 21137

2/14/2014 2:21:30 PM 14232 97290 21137

2/14/2014 2:21:31 PM 14628 97290 21137

2/14/2014 2:21:32 PM 15477 97290 21137

2/14/2014 2:21:34 PM 16259 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:21:34 PM 15915 97290 21137

2/14/2014 2:21:35 PM 15828 97290 21137

2/14/2014 2:21:36 PM 16587 97290 21137

2/14/2014 2:21:37 PM 18936 97290 21137

2/14/2014 2:21:38 PM 18084 97290 21137

2/14/2014 2:21:39 PM 17181 97290 21137

2/14/2014 2:21:40 PM 17465 97290 21137

2/14/2014 2:21:41 PM 15796 97290 21137

2/14/2014 2:21:42 PM 15019 97290 21137

2/14/2014 2:21:44 PM 17033 97290 21137

2/14/2014 2:21:44 PM 16294 97290 21137

2/14/2014 2:21:45 PM 16438 97290 21137

2/14/2014 2:21:46 PM 17249 97290 21137

2/14/2014 2:21:47 PM 18322 97290 21137

2/14/2014 2:21:48 PM 14570 97290 21137

2/14/2014 2:21:50 PM 15835 97290 21137

2/14/2014 2:21:50 PM 14022 97290 21137

2/14/2014 2:21:52 PM 17819 97290 21137

2/14/2014 2:21:52 PM 16334 97290 21137

2/14/2014 2:21:53 PM 15033 97290 21137

2/14/2014 2:21:54 PM 15428 97290 21137

2/14/2014 2:21:56 PM 16991 97290 21137

2/14/2014 2:21:56 PM 16607 97290 21137

2/14/2014 2:21:58 PM 18372 97290 21137

2/14/2014 2:21:58 PM 17568 97290 21137

2/14/2014 2:22:00 PM 16740 97290 21137

2/14/2014 2:22:00 PM 16563 97290 21137

2/14/2014 2:22:01 PM 18375 97290 21137

2/14/2014 2:22:02 PM 17793 97290 21137

2/14/2014 2:22:03 PM 16838 97290 21137

2/14/2014 2:22:04 PM 15969 97290 21137

2/14/2014 2:22:05 PM 17972 97290 21137

2/14/2014 2:22:06 PM 17183 97290 21137

2/14/2014 2:22:07 PM 18035 97290 21137

2/14/2014 2:22:08 PM 16419 97290 21137

2/14/2014 2:22:09 PM 16014 97290 21137

2/14/2014 2:22:10 PM 17803 97290 21137

2/14/2014 2:22:11 PM 17921 97290 21137

2/14/2014 2:22:12 PM 17260 97290 21137

2/14/2014 2:22:13 PM 16315 97290 21137

2/14/2014 2:22:14 PM 16768 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:22:15 PM 17842 97290 21137

2/14/2014 2:22:16 PM 18590 97290 21137

2/14/2014 2:22:17 PM 17697 97290 21137

2/14/2014 2:22:18 PM 16094 97290 21137

2/14/2014 2:22:19 PM 17763 97290 21137

2/14/2014 2:22:20 PM 15720 97290 21137

2/14/2014 2:22:21 PM 14700 97290 21137

2/14/2014 2:22:22 PM 16005 97290 21137

2/14/2014 2:22:23 PM 16061 97290 21137

2/14/2014 2:22:24 PM 15535 97290 21137

2/14/2014 2:22:25 PM 16964 97290 21137

2/14/2014 2:22:26 PM 16931 97290 21137

2/14/2014 2:22:27 PM 17612 97290 21137

2/14/2014 2:22:28 PM 16313 97290 21137

2/14/2014 2:22:30 PM 15689 97290 21137

2/14/2014 2:22:30 PM 15478 97290 21137

2/14/2014 2:22:31 PM 15922 97290 21137

2/14/2014 2:22:32 PM 15380 97290 21137

2/14/2014 2:22:33 PM 15995 97290 21137

2/14/2014 2:22:34 PM 15938 97290 21137

2/14/2014 2:22:36 PM 17514 97290 21137

2/14/2014 2:22:36 PM 17398 97290 21137

2/14/2014 2:22:37 PM 15599 97290 21137

2/14/2014 2:22:38 PM 15030 97290 21137

2/14/2014 2:22:40 PM 17407 97290 21137

2/14/2014 2:22:40 PM 16741 97290 21137

2/14/2014 2:22:41 PM 17025 97290 21137

2/14/2014 2:22:42 PM 17546 97290 21137

2/14/2014 2:22:43 PM 18906 97290 21137

2/14/2014 2:22:44 PM 17836 97290 21137

2/14/2014 2:22:45 PM 14599 97290 21137

2/14/2014 2:22:46 PM 15469 97290 21137

2/14/2014 2:22:47 PM 14697 97290 21137

2/14/2014 2:22:48 PM 15044 97290 21137

2/14/2014 2:22:49 PM 14711 97290 21137

2/14/2014 2:22:50 PM 14477 97290 21137

2/14/2014 2:22:51 PM 13279 97290 21137

2/14/2014 2:22:52 PM 14179 97290 21137

2/14/2014 2:22:53 PM 13775 97290 21137

2/14/2014 2:22:54 PM 13073 97290 21137

2/14/2014 2:22:55 PM 14248 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:22:56 PM 14812 97290 21137

2/14/2014 2:22:57 PM 16273 97290 21137

2/14/2014 2:22:58 PM 16878 97290 21137

2/14/2014 2:22:59 PM 15379 97290 21137

2/14/2014 2:23:00 PM 16054 97290 21137

2/14/2014 2:23:01 PM 18263 97290 21137

2/14/2014 2:23:02 PM 20736 97290 21137

2/14/2014 2:23:03 PM 19284 97290 21137

2/14/2014 2:23:04 PM 19011 97290 21137

2/14/2014 2:23:05 PM 15612 97290 21137

2/14/2014 2:23:06 PM 15813 97290 21137

2/14/2014 2:23:07 PM 17123 97290 21137

2/14/2014 2:23:08 PM 16310 97290 21137

2/14/2014 2:23:09 PM 15537 97290 21137

2/14/2014 2:23:10 PM 16874 97290 21137

2/14/2014 2:23:12 PM 18687 97290 21137

2/14/2014 2:23:12 PM 18468 97290 21137

2/14/2014 2:23:14 PM 18111 97290 21137

2/14/2014 2:23:14 PM 16348 97290 21137

2/14/2014 2:23:15 PM 16207 97290 21137

2/14/2014 2:23:16 PM 15571 97290 21137

2/14/2014 2:23:18 PM 15755 97290 21137

2/14/2014 2:23:18 PM 15502 97290 21137

2/14/2014 2:23:19 PM 15999 97290 21137

2/14/2014 2:23:20 PM 16989 97290 21137

2/14/2014 2:23:21 PM 16937 97290 21137

2/14/2014 2:23:22 PM 16504 97290 21137

2/14/2014 2:23:24 PM 15946 97290 21137

2/14/2014 2:23:24 PM 15746 97290 21137

2/14/2014 2:23:25 PM 16836 97290 21137

2/14/2014 2:23:26 PM 16419 97290 21137

2/14/2014 2:23:27 PM 16884 97290 21137

2/14/2014 2:23:28 PM 15651 97290 21137

2/14/2014 2:23:30 PM 17740 97290 21137

2/14/2014 2:23:30 PM 16482 97290 21137

2/14/2014 2:23:32 PM 17305 97290 21137

2/14/2014 2:23:32 PM 16056 97290 21137

2/14/2014 2:23:34 PM 16524 97290 21137

2/14/2014 2:23:35 PM 16281 97290 21137

2/14/2014 2:23:35 PM 15710 97290 21137

2/14/2014 2:23:36 PM 16887 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:23:38 PM 17512 97290 21137

2/14/2014 2:23:38 PM 16948 97290 21137

2/14/2014 2:23:39 PM 15547 97290 21137

2/14/2014 2:23:40 PM 16786 97290 21137

2/14/2014 2:23:41 PM 18656 97290 21137

2/14/2014 2:23:42 PM 17714 97290 21137

2/14/2014 2:23:43 PM 16668 97290 21137

2/14/2014 2:23:44 PM 17817 97290 21137

2/14/2014 2:23:45 PM 18224 97290 21137

2/14/2014 2:23:46 PM 17996 97290 21137

2/14/2014 2:23:47 PM 17189 97290 21137

2/14/2014 2:23:48 PM 15997 97290 21137

2/14/2014 2:23:49 PM 17169 97290 21137

2/14/2014 2:23:50 PM 18032 97290 21137

2/14/2014 2:23:51 PM 18848 97290 21137

2/14/2014 2:23:52 PM 17792 97290 21137

2/14/2014 2:23:53 PM 17468 97290 21137

2/14/2014 2:23:54 PM 16247 97290 21137

2/14/2014 2:23:55 PM 16781 97290 21137

2/14/2014 2:23:56 PM 15595 97290 21137

2/14/2014 2:23:58 PM 16867 97290 21137

2/14/2014 2:23:58 PM 16109 97290 21137

2/14/2014 2:23:59 PM 16996 97290 21137

2/14/2014 2:24:00 PM 14839 97290 21137

2/14/2014 2:24:01 PM 16339 97290 21137

2/14/2014 2:24:02 PM 17735 97290 21137

2/14/2014 2:24:03 PM 18953 97290 21137

2/14/2014 2:24:04 PM 17068 97290 21137

2/14/2014 2:24:05 PM 16657 97290 21137

2/14/2014 2:24:06 PM 16494 97290 21137

2/14/2014 2:24:07 PM 17653 97290 21137

2/14/2014 2:24:08 PM 15693 97290 21137

2/14/2014 2:24:10 PM 17465 97290 21137

2/14/2014 2:24:10 PM 16103 97290 21137

2/14/2014 2:30:04 PM 17541 97290 21137

2/14/2014 2:30:04 PM 16655 97290 21137

2/14/2014 2:30:06 PM 17173 97290 21137

2/14/2014 2:30:06 PM 16493 97290 21137

2/14/2014 2:30:07 PM 17973 97290 21137

2/14/2014 2:30:08 PM 17753 97290 21137

2/14/2014 2:30:10 PM 16717 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:30:10 PM 16348 97290 21137

2/14/2014 2:30:11 PM 16599 97290 21137

2/14/2014 2:30:12 PM 15039 97290 21137

2/14/2014 2:30:14 PM 17432 97290 21137

2/14/2014 2:30:14 PM 15610 97290 21137

2/14/2014 2:30:15 PM 17648 97290 21137

2/14/2014 2:30:16 PM 15872 97290 21137

2/14/2014 2:30:18 PM 15818 97290 21137

2/14/2014 2:30:18 PM 15054 97290 21137

2/14/2014 2:30:20 PM 18018 97290 21137

2/14/2014 2:30:20 PM 17113 97290 21137

2/14/2014 2:30:22 PM 18923 97290 21137

2/14/2014 2:30:22 PM 17494 97290 21137

2/14/2014 2:30:23 PM 18201 97290 21137

2/14/2014 2:30:24 PM 18140 97290 21137

2/14/2014 2:30:26 PM 19036 97290 21137

2/14/2014 2:30:26 PM 18305 97290 21137

2/14/2014 2:30:27 PM 18199 97290 21137

2/14/2014 2:30:28 PM 17179 97290 21137

2/14/2014 2:30:29 PM 17075 97290 21137

2/14/2014 2:30:30 PM 16118 97290 21137

2/14/2014 2:30:32 PM 16082 97290 21137

2/14/2014 2:30:32 PM 15609 97290 21137

2/14/2014 2:30:33 PM 14340 97290 21137

2/14/2014 2:30:34 PM 13635 97290 21137

2/14/2014 2:30:35 PM 13968 97290 21137

2/14/2014 2:30:36 PM 14052 97290 21137

2/14/2014 2:30:37 PM 14283 97290 21137

2/14/2014 2:30:38 PM 14730 97290 21137

2/14/2014 2:30:39 PM 15142 97290 21137

2/14/2014 2:30:40 PM 14195 97290 21137

2/14/2014 2:30:41 PM 15159 97290 21137

2/14/2014 2:30:42 PM 15199 97290 21137

2/14/2014 2:30:43 PM 13360 97290 21137

2/14/2014 2:30:44 PM 14500 97290 21137

2/14/2014 2:30:45 PM 13915 97290 21137

2/14/2014 2:30:46 PM 14998 97290 21137

2/14/2014 2:30:48 PM 16740 97290 21137

2/14/2014 2:30:48 PM 15959 97290 21137

2/14/2014 2:30:50 PM 16766 97290 21137

2/14/2014 2:30:50 PM 15585 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:30:51 PM 15801 97290 21137

2/14/2014 2:30:52 PM 16850 97290 21137

2/14/2014 2:30:53 PM 16422 97290 21137

2/14/2014 2:30:54 PM 16225 97290 21137

2/14/2014 2:30:55 PM 16506 97290 21137

2/14/2014 2:30:56 PM 18706 97290 21137

2/14/2014 2:30:58 PM 18478 97290 21137

2/14/2014 2:30:58 PM 18476 97290 21137

2/14/2014 2:30:59 PM 17190 97290 21137

2/14/2014 2:31:00 PM 15817 97290 21137

2/14/2014 2:31:01 PM 16104 97290 21137

2/14/2014 2:31:02 PM 15726 97290 21137

2/14/2014 2:31:04 PM 15211 97290 21137

2/14/2014 2:31:05 PM 15772 97290 21137

2/14/2014 2:31:06 PM 15313 97290 21137

2/14/2014 2:31:07 PM 16638 97290 21137

2/14/2014 2:31:08 PM 17479 97290 21137

2/14/2014 2:31:08 PM 16699 97290 21137

2/14/2014 2:31:09 PM 18605 97290 21137

2/14/2014 2:31:10 PM 17342 97290 21137

2/14/2014 2:31:11 PM 16987 97290 21137

2/14/2014 2:31:12 PM 17387 97290 21137

2/14/2014 2:31:14 PM 18056 97290 21137

2/14/2014 2:31:14 PM 16124 97290 21137

2/14/2014 2:31:16 PM 18415 97290 21137

2/14/2014 2:31:16 PM 16181 97290 21137

2/14/2014 2:31:17 PM 16933 97290 21137

2/14/2014 2:31:18 PM 16983 97290 21137

2/14/2014 2:31:20 PM 16995 97290 21137

2/14/2014 2:31:20 PM 16008 97290 21137

2/14/2014 2:31:22 PM 16323 97290 21137

2/14/2014 2:31:22 PM 15732 97290 21137

2/14/2014 2:31:23 PM 18150 97290 21137

2/14/2014 2:31:24 PM 17677 97290 21137

2/14/2014 2:31:26 PM 17049 97290 21137

2/14/2014 2:31:26 PM 17012 97290 21137

2/14/2014 2:31:27 PM 17123 97290 21137

2/14/2014 2:31:28 PM 17660 97290 21137

2/14/2014 2:31:29 PM 17765 97290 21137

2/14/2014 2:31:30 PM 18241 97290 21137

2/14/2014 2:31:31 PM 17370 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:31:32 PM 16732 97290 21137

2/14/2014 2:31:33 PM 16243 97290 21137

2/14/2014 2:31:34 PM 18251 97290 21137

2/14/2014 2:31:35 PM 17432 97290 21137

2/14/2014 2:31:36 PM 17468 97290 21137

2/14/2014 2:31:37 PM 17747 97290 21137

2/14/2014 2:31:38 PM 18446 97290 21137

2/14/2014 2:31:39 PM 17211 97290 21137

2/14/2014 2:31:40 PM 16393 97290 21137

2/14/2014 2:31:41 PM 18498 97290 21137

2/14/2014 2:31:42 PM 17344 97290 21137

2/14/2014 2:31:43 PM 18046 97290 21137

2/14/2014 2:31:44 PM 17891 97290 21137

2/14/2014 2:31:45 PM 16893 97290 21137

2/14/2014 2:31:46 PM 14753 97290 21137

2/14/2014 2:31:47 PM 13678 97290 21137

2/14/2014 2:31:48 PM 14639 97290 21137

2/14/2014 2:31:49 PM 14790 97290 21137

2/14/2014 2:31:50 PM 14077 97290 21137

2/14/2014 2:31:51 PM 14829 97290 21137

2/14/2014 2:31:52 PM 14477 97290 21137

2/14/2014 2:31:53 PM 15019 97290 21137

2/14/2014 2:31:54 PM 14914 97290 21137

2/14/2014 2:31:56 PM 14798 97290 21137

2/14/2014 2:31:56 PM 13899 97290 21137

2/14/2014 2:31:58 PM 15085 97290 21137

2/14/2014 2:31:58 PM 14271 97290 21137

2/14/2014 2:31:59 PM 13557 97290 21137

2/14/2014 2:32:00 PM 14459 97290 21137

2/14/2014 2:32:01 PM 14115 97290 21137

2/14/2014 2:32:02 PM 15018 97290 21137

2/14/2014 2:32:03 PM 15994 97290 21137

2/14/2014 2:32:04 PM 17078 97290 21137

2/14/2014 2:32:05 PM 16959 97290 21137

2/14/2014 2:32:06 PM 16450 97290 21137

2/14/2014 2:32:07 PM 16862 97290 21137

2/14/2014 2:32:08 PM 17235 97290 21137

2/14/2014 2:32:09 PM 16188 97290 21137

2/14/2014 2:32:10 PM 17337 97290 21137

2/14/2014 2:32:11 PM 17024 97290 21137

2/14/2014 2:32:12 PM 17006 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:32:13 PM 17241 97290 21137

2/14/2014 2:32:14 PM 17240 97290 21137

2/14/2014 2:32:16 PM 16392 97290 21137

2/14/2014 2:32:16 PM 16130 97290 21137

2/14/2014 2:32:17 PM 16098 97290 21137

2/14/2014 2:32:18 PM 17494 97290 21137

2/14/2014 2:32:20 PM 15953 97290 21137

2/14/2014 2:32:20 PM 15838 97290 21137

2/14/2014 2:32:21 PM 15509 97290 21137

2/14/2014 2:32:22 PM 18337 97290 21137

2/14/2014 2:32:23 PM 18264 97290 21137

2/14/2014 2:32:24 PM 17526 97290 21137

2/14/2014 2:32:25 PM 17221 97290 21137

2/14/2014 2:32:26 PM 16005 97290 21137

2/14/2014 2:32:27 PM 17561 97290 21137

2/14/2014 2:32:28 PM 16960 97290 21137

2/14/2014 2:32:29 PM 17260 97290 21137

2/14/2014 2:32:30 PM 15925 97290 21137

2/14/2014 2:32:31 PM 14661 97290 21137

2/14/2014 2:32:32 PM 16505 97290 21137

2/14/2014 2:32:33 PM 16366 97290 21137

2/14/2014 2:32:34 PM 15941 97290 21137

2/14/2014 2:32:35 PM 16705 97290 21137

2/14/2014 2:32:36 PM 15396 97290 21137

2/14/2014 2:32:37 PM 16059 97290 21137

2/14/2014 2:32:38 PM 16494 97290 21137

2/14/2014 2:32:39 PM 16663 97290 21137

2/14/2014 2:32:40 PM 18056 97290 21137

2/14/2014 2:32:41 PM 15494 97290 21137

2/14/2014 2:32:42 PM 15453 97290 21137

2/14/2014 2:32:43 PM 17303 97290 21137

2/14/2014 2:32:44 PM 16505 97290 21137

2/14/2014 2:32:45 PM 17626 97290 21137

2/14/2014 2:32:46 PM 17996 97290 21137

2/14/2014 2:32:47 PM 17009 97290 21137

2/14/2014 2:32:48 PM 16312 97290 21137

2/14/2014 2:32:49 PM 16528 97290 21137

2/14/2014 2:32:50 PM 16492 97290 21137

2/14/2014 2:32:51 PM 15763 97290 21137

2/14/2014 2:32:52 PM 16581 97290 21137

2/14/2014 2:32:53 PM 15977 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:32:54 PM 15184 97290 21137

2/14/2014 2:32:55 PM 15886 97290 21137

2/14/2014 2:32:56 PM 16301 97290 21137

2/14/2014 2:32:57 PM 17095 97290 21137

2/14/2014 2:32:58 PM 18584 97290 21137

2/14/2014 2:32:59 PM 17186 97290 21137

2/14/2014 2:33:00 PM 18066 97290 21137

2/14/2014 2:33:02 PM 17224 97290 21137

2/14/2014 2:33:02 PM 16456 97290 21137

2/14/2014 2:33:04 PM 15316 97290 21137

2/14/2014 2:33:04 PM 13579 97290 21137

2/14/2014 2:33:06 PM 15488 97290 21137

2/14/2014 2:33:06 PM 15394 97290 21137

2/14/2014 2:33:07 PM 13562 97290 21137

2/14/2014 2:33:08 PM 14580 97290 21137

2/14/2014 2:33:09 PM 13575 97290 21137

2/14/2014 2:33:10 PM 13323 97290 21137

2/14/2014 2:33:11 PM 13381 97290 21137

2/14/2014 2:33:12 PM 13695 97290 21137

2/14/2014 2:33:14 PM 15376 97290 21137

2/14/2014 2:33:14 PM 14103 97290 21137

2/14/2014 2:33:15 PM 14824 97290 21137

2/14/2014 2:33:16 PM 15016 97290 21137

2/14/2014 2:33:18 PM 15548 97290 21137

2/14/2014 2:33:18 PM 14194 97290 21137

2/14/2014 2:33:20 PM 15694 97290 21137

2/14/2014 2:33:20 PM 14657 97290 21137

2/14/2014 2:33:22 PM 18193 97290 21137

2/14/2014 2:33:22 PM 16493 97290 21137

2/14/2014 2:33:23 PM 16698 97290 21137

2/14/2014 2:33:24 PM 19174 97290 21137

2/14/2014 2:33:26 PM 19048 97290 21137

2/14/2014 2:33:26 PM 18113 97290 21137

2/14/2014 2:33:28 PM 18082 97290 21137

2/14/2014 2:33:28 PM 16340 97290 21137

2/14/2014 2:33:30 PM 15676 97290 21137

2/14/2014 2:33:30 PM 15545 97290 21137

2/14/2014 2:33:31 PM 16159 97290 21137

2/14/2014 2:33:32 PM 15049 97290 21137

2/14/2014 2:33:33 PM 15762 97290 21137

2/14/2014 2:33:34 PM 15880 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:33:36 PM 17290 97290 21137

2/14/2014 2:33:37 PM 15182 97290 21137

2/14/2014 2:33:38 PM 16515 97290 21137

2/14/2014 2:33:39 PM 17238 97290 21137

2/14/2014 2:33:40 PM 17299 97290 21137

2/14/2014 2:33:40 PM 16925 97290 21137

2/14/2014 2:33:41 PM 18091 97290 21137

2/14/2014 2:33:42 PM 17632 97290 21137

2/14/2014 2:33:44 PM 17368 97290 21137

2/14/2014 2:33:44 PM 15532 97290 21137

2/14/2014 2:33:45 PM 15943 97290 21137

2/14/2014 2:33:46 PM 16765 97290 21137

2/14/2014 2:33:48 PM 17151 97290 21137

2/14/2014 2:33:48 PM 15567 97290 21137

2/14/2014 2:33:49 PM 16102 97290 21137

2/14/2014 2:33:50 PM 15725 97290 21137

2/14/2014 2:33:51 PM 15631 97290 21137

2/14/2014 2:33:52 PM 16477 97290 21137

2/14/2014 2:33:53 PM 17769 97290 21137

2/14/2014 2:33:54 PM 18452 97290 21137

2/14/2014 2:33:55 PM 18143 97290 21137

2/14/2014 2:33:56 PM 17525 97290 21137

2/14/2014 2:33:58 PM 15742 97290 21137

2/14/2014 2:33:58 PM 15691 97290 21137

2/14/2014 2:33:59 PM 17825 97290 21137

2/14/2014 2:34:00 PM 15406 97290 21137

2/14/2014 2:34:01 PM 16421 97290 21137

2/14/2014 2:34:02 PM 17695 97290 21137

2/14/2014 2:34:04 PM 16634 97290 21137

2/14/2014 2:34:04 PM 16398 97290 21137

2/14/2014 2:34:05 PM 16969 97290 21137

2/14/2014 2:34:06 PM 18372 97290 21137

2/14/2014 2:34:07 PM 16023 97290 21137

2/14/2014 2:34:08 PM 17055 97290 21137

2/14/2014 2:34:09 PM 16653 97290 21137

2/14/2014 2:34:10 PM 16853 97290 21137

2/14/2014 2:34:11 PM 16393 97290 21137

2/14/2014 2:34:12 PM 16068 97290 21137

2/14/2014 2:34:14 PM 16289 97290 21137

2/14/2014 2:34:14 PM 15717 97290 21137

2/14/2014 2:34:16 PM 15472 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/14/2014 2:34:16 PM 15268 97290 21137

2/14/2014 2:34:17 PM 13717 97290 21137

2/14/2014 2:34:18 PM 13929 97290 21137

2/14/2014 2:34:19 PM 15392 97290 21137

2/14/2014 2:34:20 PM 16358 97290 21137

2/14/2014 2:34:21 PM 14469 97290 21137

2/14/2014 2:34:22 PM 14177 97290 21137

2/14/2014 2:34:24 PM 14254 97290 21137

2/14/2014 2:34:25 PM 13943 97290 21137

2/17/2014 9:00:52 AM 15626 97290 21137

2/17/2014 9:00:53 AM 15636 97290 21137

2/17/2014 9:00:54 AM 15819 97290 21137

2/17/2014 9:00:55 AM 16374 97290 21137

2/17/2014 9:00:56 AM 13873 97290 21137

2/17/2014 9:00:57 AM 14268 97290 21137

2/17/2014 9:00:58 AM 13407 97290 21137

2/17/2014 9:00:59 AM 14661 97290 21137

2/17/2014 9:01:00 AM 13685 97290 21137

2/17/2014 9:01:01 AM 14431 97290 21137

2/17/2014 9:01:02 AM 15967 97290 21137

2/17/2014 9:01:03 AM 15092 97290 21137

2/17/2014 9:01:04 AM 14603 97290 21137

2/17/2014 9:01:05 AM 15740 97290 21137

2/17/2014 9:01:06 AM 15485 97290 21137

2/17/2014 9:01:07 AM 17221 97290 21137

2/17/2014 9:01:08 AM 15915 97290 21137

2/17/2014 9:01:09 AM 15888 97290 21137

2/17/2014 9:01:10 AM 14652 97290 21137

2/17/2014 9:01:11 AM 15513 97290 21137

2/17/2014 9:01:12 AM 14978 97290 21137

2/17/2014 9:01:13 AM 16434 97290 21137

2/17/2014 9:01:14 AM 14758 97290 21137

2/17/2014 9:01:15 AM 15029 97290 21137

2/17/2014 9:01:16 AM 16987 97290 21137

2/17/2014 9:01:17 AM 15436 97290 21137

2/17/2014 9:01:18 AM 14959 97290 21137

2/17/2014 9:01:19 AM 14089 97290 21137

2/17/2014 9:01:20 AM 15072 97290 21137

2/17/2014 9:01:21 AM 15918 97290 21137

2/17/2014 9:01:22 AM 14659 97290 21137

2/17/2014 9:01:23 AM 15634 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:01:24 AM 15938 97290 21137

2/17/2014 9:01:25 AM 15744 97290 21137

2/17/2014 9:01:26 AM 15006 97290 21137

2/17/2014 9:01:27 AM 14701 97290 21137

2/17/2014 9:01:28 AM 14325 97290 21137

2/17/2014 9:01:29 AM 17501 97290 21137

2/17/2014 9:01:30 AM 18445 97290 21137

2/17/2014 9:01:31 AM 18141 97290 21137

2/17/2014 9:01:32 AM 18005 97290 21137

2/17/2014 9:01:33 AM 19021 97290 21137

2/17/2014 9:01:34 AM 17685 97290 21137

2/17/2014 9:01:35 AM 16751 97290 21137

2/17/2014 9:01:36 AM 17958 97290 21137

2/17/2014 9:01:37 AM 16759 97290 21137

2/17/2014 9:01:38 AM 17479 97290 21137

2/17/2014 9:01:39 AM 18500 97290 21137

2/17/2014 9:01:40 AM 16715 97290 21137

2/17/2014 9:01:41 AM 17108 97290 21137

2/17/2014 9:01:42 AM 20147 97290 21137

2/17/2014 9:01:43 AM 18446 97290 21137

2/17/2014 9:01:44 AM 18741 97290 21137

2/17/2014 9:01:45 AM 17045 97290 21137

2/17/2014 9:01:46 AM 16861 97290 21137

2/17/2014 9:01:47 AM 17715 97290 21137

2/17/2014 9:01:48 AM 17598 97290 21137

2/17/2014 9:01:49 AM 17569 97290 21137

2/17/2014 9:01:50 AM 16962 97290 21137

2/17/2014 9:01:51 AM 18010 97290 21137

2/17/2014 9:01:52 AM 18122 97290 21137

2/17/2014 9:01:53 AM 18570 97290 21137

2/17/2014 9:01:54 AM 17752 97290 21137

2/17/2014 9:01:55 AM 18478 97290 21137

2/17/2014 9:01:56 AM 19619 97290 21137

2/17/2014 9:01:57 AM 19395 97290 21137

2/17/2014 9:01:58 AM 16518 97290 21137

2/17/2014 9:01:59 AM 16129 97290 21137

2/17/2014 9:02:00 AM 16512 97290 21137

2/17/2014 9:02:01 AM 16998 97290 21137

2/17/2014 9:02:02 AM 18799 97290 21137

2/17/2014 9:02:04 AM 16527 97290 21137

2/17/2014 9:02:05 AM 16942 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:02:06 AM 18665 97290 21137

2/17/2014 9:02:07 AM 18286 97290 21137

2/17/2014 9:02:08 AM 18071 97290 21137

2/17/2014 9:02:09 AM 18108 97290 21137

2/17/2014 9:02:10 AM 17547 97290 21137

2/17/2014 9:02:11 AM 16656 97290 21137

2/17/2014 9:02:12 AM 16674 97290 21137

2/17/2014 9:02:13 AM 17458 97290 21137

2/17/2014 9:02:14 AM 16814 97290 21137

2/17/2014 9:02:15 AM 19533 97290 21137

2/17/2014 9:02:16 AM 18353 97290 21137

2/17/2014 9:02:17 AM 17548 97290 21137

2/17/2014 9:02:18 AM 16837 97290 21137

2/17/2014 9:02:19 AM 18189 97290 21137

2/17/2014 9:02:20 AM 18047 97290 21137

2/17/2014 9:02:21 AM 18041 97290 21137

2/17/2014 9:02:22 AM 19900 97290 21137

2/17/2014 9:02:23 AM 18775 97290 21137

2/17/2014 9:02:24 AM 18403 97290 21137

2/17/2014 9:02:26 AM 17260 97290 21137

2/17/2014 9:02:27 AM 16255 97290 21137

2/17/2014 9:02:28 AM 15613 97290 21137

2/17/2014 9:02:29 AM 14853 97290 21137

2/17/2014 9:02:30 AM 15653 97290 21137

2/17/2014 9:02:31 AM 15133 97290 21137

2/17/2014 9:02:32 AM 15783 97290 21137

2/17/2014 9:02:33 AM 15195 97290 21137

2/17/2014 9:02:34 AM 15558 97290 21137

2/17/2014 9:02:35 AM 15589 97290 21137

2/17/2014 9:02:37 AM 15457 97290 21137

2/17/2014 9:02:38 AM 18084 97290 21137

2/17/2014 9:02:39 AM 17451 97290 21137

2/17/2014 9:02:40 AM 18552 97290 21137

2/17/2014 9:02:41 AM 17058 97290 21137

2/17/2014 9:02:42 AM 17434 97290 21137

2/17/2014 9:02:43 AM 17408 97290 21137

2/17/2014 9:02:44 AM 17852 97290 21137

2/17/2014 9:02:46 AM 17075 97290 21137

2/17/2014 9:02:47 AM 17019 97290 21137

2/17/2014 9:02:48 AM 18774 97290 21137

2/17/2014 9:02:49 AM 16873 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:02:50 AM 17448 97290 21137

2/17/2014 9:02:51 AM 17922 97290 21137

2/17/2014 9:02:53 AM 18250 97290 21137

2/17/2014 9:02:54 AM 16712 97290 21137

2/17/2014 9:02:55 AM 15878 97290 21137

2/17/2014 9:02:56 AM 16689 97290 21137

2/17/2014 9:02:57 AM 15902 97290 21137

2/17/2014 9:02:58 AM 16905 97290 21137

2/17/2014 9:02:59 AM 14816 97290 21137

2/17/2014 9:03:00 AM 17294 97290 21137

2/17/2014 9:03:01 AM 17643 97290 21137

2/17/2014 9:03:02 AM 18030 97290 21137

2/17/2014 9:03:03 AM 16177 97290 21137

2/17/2014 9:03:04 AM 17334 97290 21137

2/17/2014 9:03:05 AM 17533 97290 21137

2/17/2014 9:03:06 AM 16953 97290 21137

2/17/2014 9:03:07 AM 16058 97290 21137

2/17/2014 9:03:09 AM 16371 97290 21137

2/17/2014 9:03:10 AM 17172 97290 21137

2/17/2014 9:03:11 AM 17583 97290 21137

2/17/2014 9:03:12 AM 16695 97290 21137

2/17/2014 9:03:13 AM 17253 97290 21137

2/17/2014 9:03:14 AM 17333 97290 21137

2/17/2014 9:03:15 AM 15823 97290 21137

2/17/2014 9:03:16 AM 16346 97290 21137

2/17/2014 9:03:17 AM 19176 97290 21137

2/17/2014 9:03:18 AM 17634 97290 21137

2/17/2014 9:03:19 AM 17668 97290 21137

2/17/2014 9:03:20 AM 18067 97290 21137

2/17/2014 9:03:21 AM 16516 97290 21137

2/17/2014 9:03:22 AM 15889 97290 21137

2/17/2014 9:03:23 AM 17532 97290 21137

2/17/2014 9:03:24 AM 17373 97290 21137

2/17/2014 9:03:25 AM 17063 97290 21137

2/17/2014 9:03:26 AM 15455 97290 21137

2/17/2014 9:03:27 AM 15834 97290 21137

2/17/2014 9:03:28 AM 16018 97290 21137

2/17/2014 9:03:29 AM 16184 97290 21137

2/17/2014 9:03:30 AM 13946 97290 21137

2/17/2014 9:03:31 AM 14586 97290 21137

2/17/2014 9:03:32 AM 14986 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:03:33 AM 13646 97290 21137

2/17/2014 9:03:34 AM 15411 97290 21137

2/17/2014 9:03:35 AM 14563 97290 21137

2/17/2014 9:03:36 AM 16360 97290 21137

2/17/2014 9:03:37 AM 15790 97290 21137

2/17/2014 9:03:38 AM 15077 97290 21137

2/17/2014 9:03:39 AM 14029 97290 21137

2/17/2014 9:03:40 AM 15657 97290 21137

2/17/2014 9:03:41 AM 16424 97290 21137

2/17/2014 9:03:42 AM 15026 97290 21137

2/17/2014 9:03:43 AM 16806 97290 21137

2/17/2014 9:03:44 AM 15691 97290 21137

2/17/2014 9:03:45 AM 16912 97290 21137

2/17/2014 9:03:46 AM 15928 97290 21137

2/17/2014 9:03:47 AM 16432 97290 21137

2/17/2014 9:03:48 AM 17998 97290 21137

2/17/2014 9:03:49 AM 18809 97290 21137

2/17/2014 9:03:50 AM 17122 97290 21137

2/17/2014 9:03:51 AM 18080 97290 21137

2/17/2014 9:03:52 AM 16520 97290 21137

2/17/2014 9:03:53 AM 16160 97290 21137

2/17/2014 9:03:54 AM 16310 97290 21137

2/17/2014 9:03:55 AM 17697 97290 21137

2/17/2014 9:03:56 AM 16004 97290 21137

2/17/2014 9:03:57 AM 15521 97290 21137

2/17/2014 9:03:58 AM 17380 97290 21137

2/17/2014 9:03:59 AM 14665 97290 21137

2/17/2014 9:04:00 AM 15846 97290 21137

2/17/2014 9:04:01 AM 16951 97290 21137

2/17/2014 9:04:02 AM 18877 97290 21137

2/17/2014 9:04:03 AM 17529 97290 21137

2/17/2014 9:04:04 AM 16652 97290 21137

2/17/2014 9:04:05 AM 18173 97290 21137

2/17/2014 9:04:06 AM 16453 97290 21137

2/17/2014 9:04:07 AM 16653 97290 21137

2/17/2014 9:04:08 AM 16823 97290 21137

2/17/2014 9:04:09 AM 15845 97290 21137

2/17/2014 9:04:10 AM 17431 97290 21137

2/17/2014 9:04:11 AM 17617 97290 21137

2/17/2014 9:04:12 AM 15894 97290 21137

2/17/2014 9:04:13 AM 15313 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:04:14 AM 16908 97290 21137

2/17/2014 9:04:15 AM 17367 97290 21137

2/17/2014 9:04:16 AM 18291 97290 21137

2/17/2014 9:04:17 AM 16633 97290 21137

2/17/2014 9:04:18 AM 16458 97290 21137

2/17/2014 9:04:19 AM 18304 97290 21137

2/17/2014 9:04:20 AM 17146 97290 21137

2/17/2014 9:04:21 AM 18146 97290 21137

2/17/2014 9:04:22 AM 17226 97290 21137

2/17/2014 9:04:23 AM 16396 97290 21137

2/17/2014 9:04:24 AM 17659 97290 21137

2/17/2014 9:04:25 AM 18664 97290 21137

2/17/2014 9:04:26 AM 17266 97290 21137

2/17/2014 9:04:27 AM 18686 97290 21137

2/17/2014 9:04:28 AM 18171 97290 21137

2/17/2014 9:04:29 AM 17533 97290 21137

2/17/2014 9:04:30 AM 17073 97290 21137

2/17/2014 9:04:31 AM 18968 97290 21137

2/17/2014 9:04:32 AM 17462 97290 21137

2/17/2014 9:04:33 AM 15765 97290 21137

2/17/2014 9:04:34 AM 16931 97290 21137

2/17/2014 9:04:35 AM 16143 97290 21137

2/17/2014 9:04:36 AM 15495 97290 21137

2/17/2014 9:04:37 AM 17193 97290 21137

2/17/2014 9:04:38 AM 15548 97290 21137

2/17/2014 9:04:39 AM 16127 97290 21137

2/17/2014 9:04:40 AM 16001 97290 21137

2/17/2014 9:04:41 AM 18850 97290 21137

2/17/2014 9:04:42 AM 16832 97290 21137

2/17/2014 9:04:43 AM 16508 97290 21137

2/17/2014 9:04:44 AM 17597 97290 21137

2/17/2014 9:04:45 AM 16699 97290 21137

2/17/2014 9:04:46 AM 16684 97290 21137

2/17/2014 9:04:47 AM 16291 97290 21137

2/17/2014 9:04:48 AM 16882 97290 21137

2/17/2014 9:04:49 AM 17360 97290 21137

2/17/2014 9:04:51 AM 17495 97290 21137

2/17/2014 9:04:52 AM 17393 97290 21137

2/17/2014 9:04:53 AM 15898 97290 21137

2/17/2014 9:04:55 AM 15108 97290 21137

2/17/2014 9:04:57 AM 16019 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:05:00 AM 15812 97290 21137

2/17/2014 9:05:01 AM 15353 97290 21137

2/17/2014 9:05:03 AM 15067 97290 21137

2/17/2014 9:05:04 AM 13906 97290 21137

2/17/2014 9:05:06 AM 15981 97290 21137

2/17/2014 9:05:07 AM 15065 97290 21137

2/17/2014 9:05:08 AM 15586 97290 21137

2/17/2014 9:05:09 AM 14426 97290 21137

2/17/2014 9:05:10 AM 15846 97290 21137

2/17/2014 9:05:11 AM 16921 97290 21137

2/17/2014 9:05:12 AM 16020 97290 21137

2/17/2014 9:05:13 AM 15885 97290 21137

2/17/2014 9:05:14 AM 14501 97290 21137

2/17/2014 9:05:15 AM 15445 97290 21137

2/17/2014 9:05:16 AM 15291 97290 21137

2/17/2014 9:05:17 AM 15702 97290 21137

2/17/2014 9:05:18 AM 14905 97290 21137

2/17/2014 9:05:19 AM 15576 97290 21137

2/17/2014 9:05:20 AM 15324 97290 21137

2/17/2014 9:05:21 AM 16851 97290 21137

2/17/2014 9:05:22 AM 15252 97290 21137

2/17/2014 9:05:23 AM 16533 97290 21137

2/17/2014 9:05:24 AM 16133 97290 21137

2/17/2014 9:05:25 AM 18553 97290 21137

2/17/2014 9:05:26 AM 18258 97290 21137

2/17/2014 9:05:27 AM 17584 97290 21137

2/17/2014 9:05:28 AM 16966 97290 21137

2/17/2014 9:05:29 AM 17201 97290 21137

2/17/2014 9:05:30 AM 17140 97290 21137

2/17/2014 9:05:31 AM 18745 97290 21137

2/17/2014 9:05:32 AM 15606 97290 21137

2/17/2014 9:05:33 AM 15783 97290 21137

2/17/2014 9:05:34 AM 15412 97290 21137

2/17/2014 9:05:35 AM 15403 97290 21137

2/17/2014 9:05:36 AM 16331 97290 21137

2/17/2014 9:05:37 AM 15992 97290 21137

2/17/2014 9:05:38 AM 16118 97290 21137

2/17/2014 9:05:39 AM 17409 97290 21137

2/17/2014 9:05:40 AM 16262 97290 21137

2/17/2014 9:05:41 AM 16695 97290 21137

2/17/2014 9:05:42 AM 16833 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:05:43 AM 17318 97290 21137

2/17/2014 9:05:44 AM 17589 97290 21137

2/17/2014 9:05:45 AM 18047 97290 21137

2/17/2014 9:05:46 AM 18191 97290 21137

2/17/2014 9:05:47 AM 17298 97290 21137

2/17/2014 9:05:48 AM 16024 97290 21137

2/17/2014 9:05:49 AM 15826 97290 21137

2/17/2014 9:05:50 AM 15626 97290 21137

2/17/2014 9:05:51 AM 16656 97290 21137

2/17/2014 9:05:52 AM 15174 97290 21137

2/17/2014 9:05:53 AM 15643 97290 21137

2/17/2014 9:05:54 AM 17711 97290 21137

2/17/2014 9:05:55 AM 16067 97290 21137

2/17/2014 9:05:56 AM 16466 97290 21137

2/17/2014 9:05:57 AM 17706 97290 21137

2/17/2014 9:05:58 AM 17176 97290 21137

2/17/2014 9:05:59 AM 16534 97290 21137

2/17/2014 9:06:00 AM 15743 97290 21137

2/17/2014 9:06:01 AM 17136 97290 21137

2/17/2014 9:06:02 AM 17634 97290 21137

2/17/2014 9:06:03 AM 17128 97290 21137

2/17/2014 9:06:04 AM 18352 97290 21137

2/17/2014 9:06:05 AM 17038 97290 21137

2/17/2014 9:06:06 AM 17129 97290 21137

2/17/2014 9:06:07 AM 15982 97290 21137

2/17/2014 9:06:08 AM 15185 97290 21137

2/17/2014 9:06:09 AM 15436 97290 21137

2/17/2014 9:06:10 AM 16129 97290 21137

2/17/2014 9:06:11 AM 17712 97290 21137

2/17/2014 9:06:12 AM 16428 97290 21137

2/17/2014 9:06:13 AM 15207 97290 21137

2/17/2014 9:06:15 AM 15898 97290 21137

2/17/2014 9:06:16 AM 16214 97290 21137

2/17/2014 9:06:17 AM 18453 97290 21137

2/17/2014 9:06:18 AM 19073 97290 21137

2/17/2014 9:06:19 AM 19018 97290 21137

2/17/2014 9:06:20 AM 17534 97290 21137

2/17/2014 9:06:21 AM 16653 97290 21137

2/17/2014 9:06:22 AM 16973 97290 21137

2/17/2014 9:06:23 AM 17293 97290 21137

2/17/2014 9:06:24 AM 16653 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:06:25 AM 15713 97290 21137

2/17/2014 9:06:26 AM 16618 97290 21137

2/17/2014 9:06:27 AM 16064 97290 21137

2/17/2014 9:06:28 AM 16946 97290 21137

2/17/2014 9:06:29 AM 15246 97290 21137

2/17/2014 9:06:30 AM 14581 97290 21137

2/17/2014 9:06:31 AM 15945 97290 21137

2/17/2014 9:06:32 AM 16736 97290 21137

2/17/2014 9:06:33 AM 16544 97290 21137

2/17/2014 9:06:34 AM 14636 97290 21137

2/17/2014 9:06:35 AM 14699 97290 21137

2/17/2014 9:06:36 AM 15674 97290 21137

2/17/2014 9:06:37 AM 14598 97290 21137

2/17/2014 9:06:38 AM 14359 97290 21137

2/17/2014 9:06:39 AM 14959 97290 21137

2/17/2014 9:06:40 AM 14600 97290 21137

2/17/2014 9:06:41 AM 14990 97290 21137

2/17/2014 9:06:42 AM 16257 97290 21137

2/17/2014 9:06:43 AM 16184 97290 21137

2/17/2014 9:06:44 AM 16946 97290 21137

2/17/2014 9:06:45 AM 15816 97290 21137

2/17/2014 9:06:46 AM 15354 97290 21137

2/17/2014 9:06:47 AM 15898 97290 21137

2/17/2014 9:06:48 AM 15524 97290 21137

2/17/2014 9:06:49 AM 16331 97290 21137

2/17/2014 9:06:50 AM 15332 97290 21137

2/17/2014 9:06:51 AM 14873 97290 21137

2/17/2014 9:06:52 AM 15928 97290 21137

2/17/2014 9:06:53 AM 15802 97290 21137

2/17/2014 9:06:54 AM 15680 97290 21137

2/17/2014 9:06:55 AM 16220 97290 21137

2/17/2014 9:06:56 AM 17405 97290 21137

2/17/2014 9:06:57 AM 18061 97290 21137

2/17/2014 9:06:58 AM 18945 97290 21137

2/17/2014 9:07:00 AM 16596 97290 21137

2/17/2014 9:07:01 AM 16809 97290 21137

2/17/2014 9:07:02 AM 15212 97290 21137

2/17/2014 9:07:03 AM 15473 97290 21137

2/17/2014 9:07:04 AM 15718 97290 21137

2/17/2014 9:07:05 AM 15569 97290 21137

2/17/2014 9:07:06 AM 15232 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:07:07 AM 16198 97290 21137

2/17/2014 9:07:08 AM 14399 97290 21137

2/17/2014 9:07:09 AM 15000 97290 21137

2/17/2014 9:07:10 AM 15720 97290 21137

2/17/2014 9:07:11 AM 15240 97290 21137

2/17/2014 9:07:12 AM 15180 97290 21137

2/17/2014 9:07:13 AM 16335 97290 21137

2/17/2014 9:07:14 AM 16353 97290 21137

2/17/2014 9:07:15 AM 16088 97290 21137

2/17/2014 9:07:16 AM 17822 97290 21137

2/17/2014 9:07:17 AM 16725 97290 21137

2/17/2014 9:07:18 AM 15791 97290 21137

2/17/2014 9:07:19 AM 15498 97290 21137

2/17/2014 9:07:20 AM 18154 97290 21137

2/17/2014 9:07:21 AM 18128 97290 21137

2/17/2014 9:07:22 AM 16892 97290 21137

2/17/2014 9:07:23 AM 16643 97290 21137

2/17/2014 9:07:24 AM 17540 97290 21137

2/17/2014 9:07:25 AM 18785 97290 21137

2/17/2014 9:07:26 AM 16966 97290 21137

2/17/2014 9:07:27 AM 17291 97290 21137

2/17/2014 9:07:28 AM 18033 97290 21137

2/17/2014 9:07:32 AM 16408 97290 21137

2/17/2014 9:07:33 AM 16912 97290 21137

2/17/2014 9:07:34 AM 15958 97290 21137

2/17/2014 9:07:35 AM 15779 97290 21137

2/17/2014 9:07:36 AM 15435 97290 21137

2/17/2014 9:07:37 AM 15198 97290 21137

2/17/2014 9:07:38 AM 15769 97290 21137

2/17/2014 9:07:39 AM 15852 97290 21137

2/17/2014 9:07:40 AM 15633 97290 21137

2/17/2014 9:07:42 AM 15242 97290 21137

2/17/2014 9:07:43 AM 17040 97290 21137

2/17/2014 9:07:44 AM 17730 97290 21137

2/17/2014 9:07:45 AM 18412 97290 21137

2/17/2014 9:07:46 AM 17953 97290 21137

2/17/2014 9:07:47 AM 16548 97290 21137

2/17/2014 9:07:48 AM 17607 97290 21137

2/17/2014 9:07:49 AM 14661 97290 21137

2/17/2014 9:07:50 AM 14585 97290 21137

2/17/2014 9:07:51 AM 15586 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:07:52 AM 15776 97290 21137

2/17/2014 9:07:53 AM 15434 97290 21137

2/17/2014 9:07:54 AM 14178 97290 21137

2/17/2014 9:07:55 AM 15304 97290 21137

2/17/2014 9:07:56 AM 14626 97290 21137

2/17/2014 9:07:57 AM 14396 97290 21137

2/17/2014 9:07:58 AM 15269 97290 21137

2/17/2014 9:07:59 AM 14197 97290 21137

2/17/2014 9:08:00 AM 14319 97290 21137

2/17/2014 9:08:01 AM 14649 97290 21137

2/17/2014 9:08:02 AM 14852 97290 21137

2/17/2014 9:08:03 AM 15353 97290 21137

2/17/2014 9:08:04 AM 14218 97290 21137

2/17/2014 9:08:05 AM 14924 97290 21137

2/17/2014 9:08:06 AM 15071 97290 21137

2/17/2014 9:08:07 AM 13997 97290 21137

2/17/2014 9:08:08 AM 15199 97290 21137

2/17/2014 9:08:09 AM 14959 97290 21137

2/17/2014 9:08:10 AM 15620 97290 21137

2/17/2014 9:08:11 AM 15605 97290 21137

2/17/2014 9:08:12 AM 14431 97290 21137

2/17/2014 9:08:13 AM 13807 97290 21137

2/17/2014 9:08:14 AM 13382 97290 21137

2/17/2014 9:08:15 AM 13755 97290 21137

2/17/2014 9:08:16 AM 14298 97290 21137

2/17/2014 9:08:17 AM 15334 97290 21137

2/17/2014 9:08:18 AM 13793 97290 21137

2/17/2014 9:08:19 AM 13858 97290 21137

2/17/2014 9:08:20 AM 14114 97290 21137

2/17/2014 9:08:21 AM 14748 97290 21137

2/17/2014 9:08:22 AM 15267 97290 21137

2/17/2014 9:08:23 AM 15096 97290 21137

2/17/2014 9:08:24 AM 14214 97290 21137

2/17/2014 9:10:03 AM 15653 97290 21137

2/17/2014 9:10:04 AM 13873 97290 21137

2/17/2014 9:10:05 AM 16668 97290 21137

2/17/2014 9:10:06 AM 15387 97290 21137

2/17/2014 9:10:07 AM 14406 97290 21137

2/17/2014 9:10:08 AM 14011 97290 21137

2/17/2014 9:10:09 AM 13882 97290 21137

2/17/2014 9:10:10 AM 15050 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:10:12 AM 15813 97290 21137

2/17/2014 9:10:13 AM 15413 97290 21137

2/17/2014 9:10:14 AM 13273 97290 21137

2/17/2014 9:10:15 AM 14556 97290 21137

2/17/2014 9:10:16 AM 15484 97290 21137

2/17/2014 9:10:17 AM 16111 97290 21137

2/17/2014 9:10:18 AM 16357 97290 21137

2/17/2014 9:10:19 AM 16299 97290 21137

2/17/2014 9:10:20 AM 15625 97290 21137

2/17/2014 9:10:21 AM 16686 97290 21137

2/17/2014 9:10:22 AM 16021 97290 21137

2/17/2014 9:10:23 AM 16095 97290 21137

2/17/2014 9:10:24 AM 18183 97290 21137

2/17/2014 9:10:25 AM 18106 97290 21137

2/17/2014 9:10:26 AM 18926 97290 21137

2/17/2014 9:10:31 AM 15579 97290 21137

2/17/2014 9:10:32 AM 16615 97290 21137

2/17/2014 9:10:33 AM 17713 97290 21137

2/17/2014 9:10:34 AM 16608 97290 21137

2/17/2014 9:10:35 AM 17232 97290 21137

2/17/2014 9:10:36 AM 16038 97290 21137

2/17/2014 9:10:37 AM 14629 97290 21137

2/17/2014 9:10:38 AM 16347 97290 21137

2/17/2014 9:10:39 AM 17137 97290 21137

2/17/2014 9:10:40 AM 16254 97290 21137

2/17/2014 9:10:41 AM 15583 97290 21137

2/17/2014 9:10:42 AM 15296 97290 21137

2/17/2014 9:10:43 AM 16964 97290 21137

2/17/2014 9:10:44 AM 16571 97290 21137

2/17/2014 9:10:45 AM 18602 97290 21137

2/17/2014 9:10:46 AM 17460 97290 21137

2/17/2014 9:10:47 AM 17085 97290 21137

2/17/2014 9:10:48 AM 15701 97290 21137

2/17/2014 9:10:49 AM 15475 97290 21137

2/17/2014 9:10:50 AM 18149 97290 21137

2/17/2014 9:10:51 AM 17587 97290 21137

2/17/2014 9:10:52 AM 16876 97290 21137

2/17/2014 9:10:53 AM 14869 97290 21137

2/17/2014 9:10:54 AM 15207 97290 21137

2/17/2014 9:10:55 AM 16492 97290 21137

2/17/2014 9:10:56 AM 15763 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:10:57 AM 15520 97290 21137

2/17/2014 9:10:58 AM 16630 97290 21137

2/17/2014 9:10:59 AM 18527 97290 21137

2/17/2014 9:11:00 AM 18971 97290 21137

2/17/2014 9:11:01 AM 19593 97290 21137

2/17/2014 9:11:02 AM 18278 97290 21137

2/17/2014 9:11:03 AM 17739 97290 21137

2/17/2014 9:11:04 AM 16285 97290 21137

2/17/2014 9:11:05 AM 15741 97290 21137

2/17/2014 9:11:06 AM 15575 97290 21137

2/17/2014 9:11:07 AM 17063 97290 21137

2/17/2014 9:11:08 AM 18126 97290 21137

2/17/2014 9:11:09 AM 16501 97290 21137

2/17/2014 9:11:10 AM 17685 97290 21137

2/17/2014 9:11:11 AM 15562 97290 21137

2/17/2014 9:11:12 AM 18205 97290 21137

2/17/2014 9:11:13 AM 18081 97290 21137

2/17/2014 9:11:14 AM 20390 97290 21137

2/17/2014 9:11:15 AM 17487 97290 21137

2/17/2014 9:11:16 AM 17782 97290 21137

2/17/2014 9:11:18 AM 18548 97290 21137

2/17/2014 9:11:20 AM 17156 97290 21137

2/17/2014 9:11:21 AM 18029 97290 21137

2/17/2014 9:11:22 AM 17827 97290 21137

2/17/2014 9:11:23 AM 17086 97290 21137

2/17/2014 9:11:24 AM 17171 97290 21137

2/17/2014 9:11:25 AM 16713 97290 21137

2/17/2014 9:11:26 AM 15278 97290 21137

2/17/2014 9:11:27 AM 16449 97290 21137

2/17/2014 9:11:28 AM 17882 97290 21137

2/17/2014 9:11:29 AM 16620 97290 21137

2/17/2014 9:11:30 AM 15105 97290 21137

2/17/2014 9:11:32 AM 15959 97290 21137

2/17/2014 9:11:33 AM 17280 97290 21137

2/17/2014 9:11:34 AM 17970 97290 21137

2/17/2014 9:11:35 AM 17902 97290 21137

2/17/2014 9:11:36 AM 19175 97290 21137

2/17/2014 9:11:37 AM 17453 97290 21137

2/17/2014 9:11:38 AM 16573 97290 21137

2/17/2014 9:11:39 AM 17526 97290 21137

2/17/2014 9:11:40 AM 17070 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:11:41 AM 16657 97290 21137

2/17/2014 9:11:42 AM 15774 97290 21137

2/17/2014 9:11:43 AM 16513 97290 21137

2/17/2014 9:11:44 AM 15678 97290 21137

2/17/2014 9:11:45 AM 16789 97290 21137

2/17/2014 9:11:46 AM 17937 97290 21137

2/17/2014 9:11:47 AM 17324 97290 21137

2/17/2014 9:11:48 AM 16031 97290 21137

2/17/2014 9:11:49 AM 16427 97290 21137

2/17/2014 9:11:50 AM 15716 97290 21137

2/17/2014 9:11:51 AM 14189 97290 21137

2/17/2014 9:11:52 AM 14767 97290 21137

2/17/2014 9:11:53 AM 14011 97290 21137

2/17/2014 9:11:54 AM 13252 97290 21137

2/17/2014 9:11:55 AM 15613 97290 21137

2/17/2014 9:11:56 AM 14883 97290 21137

2/17/2014 9:11:57 AM 14370 97290 21137

2/17/2014 9:11:58 AM 14692 97290 21137

2/17/2014 9:11:59 AM 14713 97290 21137

2/17/2014 9:12:00 AM 14358 97290 21137

2/17/2014 9:12:01 AM 14719 97290 21137

2/17/2014 9:12:02 AM 16309 97290 21137

2/17/2014 9:12:03 AM 15777 97290 21137

2/17/2014 9:12:04 AM 12824 97290 21137

2/17/2014 9:12:05 AM 14456 97290 21137

2/17/2014 9:12:06 AM 15884 97290 21137

2/17/2014 9:12:07 AM 15521 97290 21137

2/17/2014 9:12:08 AM 14680 97290 21137

2/17/2014 9:12:09 AM 14380 97290 21137

2/17/2014 9:12:10 AM 14425 97290 21137

2/17/2014 9:12:11 AM 15996 97290 21137

2/17/2014 9:12:12 AM 16989 97290 21137

2/17/2014 9:12:13 AM 15887 97290 21137

2/17/2014 9:12:14 AM 15371 97290 21137

2/17/2014 9:12:15 AM 15963 97290 21137

2/17/2014 9:12:16 AM 16950 97290 21137

2/17/2014 9:12:17 AM 17287 97290 21137

2/17/2014 9:12:18 AM 19202 97290 21137

2/17/2014 9:12:19 AM 19110 97290 21137

2/17/2014 9:12:20 AM 17377 97290 21137

2/17/2014 9:12:21 AM 16734 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:12:22 AM 17653 97290 21137

2/17/2014 9:12:23 AM 16563 97290 21137

2/17/2014 9:12:24 AM 15990 97290 21137

2/17/2014 9:12:25 AM 17197 97290 21137

2/17/2014 9:12:26 AM 15429 97290 21137

2/17/2014 9:12:27 AM 15257 97290 21137

2/17/2014 9:12:28 AM 16564 97290 21137

2/17/2014 9:12:29 AM 15661 97290 21137

2/17/2014 9:12:30 AM 16425 97290 21137

2/17/2014 9:12:31 AM 16916 97290 21137

2/17/2014 9:12:32 AM 17939 97290 21137

2/17/2014 9:12:33 AM 17745 97290 21137

2/17/2014 9:12:34 AM 17816 97290 21137

2/17/2014 9:12:35 AM 16904 97290 21137

2/17/2014 9:12:36 AM 16496 97290 21137

2/17/2014 9:12:37 AM 17444 97290 21137

2/17/2014 9:12:38 AM 18101 97290 21137

2/17/2014 9:12:39 AM 18655 97290 21137

2/17/2014 9:12:40 AM 17743 97290 21137

2/17/2014 9:12:41 AM 17756 97290 21137

2/17/2014 9:12:42 AM 16889 97290 21137

2/17/2014 9:12:43 AM 17602 97290 21137

2/17/2014 9:12:44 AM 16520 97290 21137

2/17/2014 9:12:45 AM 18260 97290 21137

2/17/2014 9:12:46 AM 16265 97290 21137

2/17/2014 9:12:47 AM 17686 97290 21137

2/17/2014 9:12:48 AM 18311 97290 21137

2/17/2014 9:12:49 AM 17508 97290 21137

2/17/2014 9:12:50 AM 16677 97290 21137

2/17/2014 9:12:51 AM 15839 97290 21137

2/17/2014 9:12:52 AM 16230 97290 21137

2/17/2014 9:12:53 AM 17257 97290 21137

2/17/2014 9:12:54 AM 15294 97290 21137

2/17/2014 9:12:55 AM 15853 97290 21137

2/17/2014 9:12:56 AM 15273 97290 21137

2/17/2014 9:12:57 AM 16958 97290 21137

2/17/2014 9:12:58 AM 16689 97290 21137

2/17/2014 9:12:59 AM 17524 97290 21137

2/17/2014 9:13:00 AM 16800 97290 21137

2/17/2014 9:13:01 AM 16620 97290 21137

2/17/2014 9:13:02 AM 16365 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:13:03 AM 18161 97290 21137

2/17/2014 9:13:04 AM 17710 97290 21137

2/17/2014 9:13:05 AM 17897 97290 21137

2/17/2014 9:13:06 AM 18244 97290 21137

2/17/2014 9:13:07 AM 17221 97290 21137

2/17/2014 9:13:08 AM 16215 97290 21137

2/17/2014 9:13:09 AM 15813 97290 21137

2/17/2014 9:13:10 AM 17633 97290 21137

2/17/2014 9:13:11 AM 16498 97290 21137

2/17/2014 9:13:12 AM 16994 97290 21137

2/17/2014 9:13:13 AM 16518 97290 21137

2/17/2014 9:13:14 AM 15529 97290 21137

2/17/2014 9:13:15 AM 14922 97290 21137

2/17/2014 9:13:16 AM 15730 97290 21137

2/17/2014 9:13:17 AM 15002 97290 21137

2/17/2014 9:13:18 AM 14250 97290 21137

2/17/2014 9:13:19 AM 13432 97290 21137

2/17/2014 9:13:20 AM 14368 97290 21137

2/17/2014 9:13:21 AM 15172 97290 21137

2/17/2014 9:13:22 AM 14743 97290 21137

2/17/2014 9:13:23 AM 13855 97290 21137

2/17/2014 9:13:24 AM 13964 97290 21137

2/17/2014 9:13:25 AM 13301 97290 21137

2/17/2014 9:13:26 AM 15565 97290 21137

2/17/2014 9:13:27 AM 14391 97290 21137

2/17/2014 9:13:28 AM 15807 97290 21137

2/17/2014 9:13:29 AM 15352 97290 21137

2/17/2014 9:13:30 AM 15358 97290 21137

2/17/2014 9:13:31 AM 14069 97290 21137

2/17/2014 9:13:32 AM 13657 97290 21137

2/17/2014 9:13:33 AM 15504 97290 21137

2/17/2014 9:13:34 AM 14916 97290 21137

2/17/2014 9:13:35 AM 16749 97290 21137

2/17/2014 9:13:36 AM 15527 97290 21137

2/17/2014 9:13:37 AM 15791 97290 21137

2/17/2014 9:13:38 AM 15798 97290 21137

2/17/2014 9:13:39 AM 16099 97290 21137

2/17/2014 9:13:40 AM 15034 97290 21137

2/17/2014 9:13:41 AM 15338 97290 21137

2/17/2014 9:13:42 AM 16614 97290 21137

2/17/2014 9:13:43 AM 16423 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:13:44 AM 17066 97290 21137

2/17/2014 9:13:45 AM 17226 97290 21137

2/17/2014 9:13:46 AM 17206 97290 21137

2/17/2014 9:13:47 AM 16751 97290 21137

2/17/2014 9:13:48 AM 17358 97290 21137

2/17/2014 9:13:49 AM 15979 97290 21137

2/17/2014 9:13:50 AM 17284 97290 21137

2/17/2014 9:13:51 AM 15841 97290 21137

2/17/2014 9:13:52 AM 15120 97290 21137

2/17/2014 9:13:53 AM 16350 97290 21137

2/17/2014 9:13:54 AM 16327 97290 21137

2/17/2014 9:13:56 AM 17108 97290 21137

2/17/2014 9:13:57 AM 16637 97290 21137

2/17/2014 9:13:58 AM 17599 97290 21137

2/17/2014 9:13:59 AM 18199 97290 21137

2/17/2014 9:14:00 AM 17060 97290 21137

2/17/2014 9:14:01 AM 17615 97290 21137

2/17/2014 9:14:02 AM 16973 97290 21137

2/17/2014 9:14:03 AM 17503 97290 21137

2/17/2014 9:14:04 AM 17786 97290 21137

2/17/2014 9:14:06 AM 16636 97290 21137

2/17/2014 9:14:07 AM 17299 97290 21137

2/17/2014 9:14:08 AM 18394 97290 21137

2/17/2014 9:14:09 AM 16898 97290 21137

2/17/2014 9:14:10 AM 18714 97290 21137

2/17/2014 9:14:11 AM 19498 97290 21137

2/17/2014 9:14:12 AM 18644 97290 21137

2/17/2014 9:14:13 AM 18161 97290 21137

2/17/2014 9:14:14 AM 17020 97290 21137

2/17/2014 9:14:15 AM 17605 97290 21137

2/17/2014 9:14:16 AM 16461 97290 21137

2/17/2014 9:14:17 AM 16115 97290 21137

2/17/2014 9:14:18 AM 16478 97290 21137

2/17/2014 9:14:19 AM 17529 97290 21137

2/17/2014 9:14:20 AM 17072 97290 21137

2/17/2014 9:14:21 AM 17198 97290 21137

2/17/2014 9:14:22 AM 17289 97290 21137

2/17/2014 9:14:23 AM 16622 97290 21137

2/17/2014 9:14:24 AM 16665 97290 21137

2/17/2014 9:14:25 AM 18956 97290 21137

2/17/2014 9:14:26 AM 17309 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:14:27 AM 16237 97290 21137

2/17/2014 9:14:28 AM 16029 97290 21137

2/17/2014 9:14:29 AM 14717 97290 21137

2/17/2014 9:14:30 AM 16339 97290 21137

2/17/2014 9:14:31 AM 17674 97290 21137

2/17/2014 9:14:32 AM 17408 97290 21137

2/17/2014 9:14:33 AM 17312 97290 21137

2/17/2014 9:14:34 AM 16388 97290 21137

2/17/2014 9:14:35 AM 16007 97290 21137

2/17/2014 9:14:36 AM 16121 97290 21137

2/17/2014 9:14:37 AM 16450 97290 21137

2/17/2014 9:14:38 AM 15422 97290 21137

2/17/2014 9:14:39 AM 15525 97290 21137

2/17/2014 9:14:40 AM 15281 97290 21137

2/17/2014 9:14:41 AM 15250 97290 21137

2/17/2014 9:14:42 AM 15812 97290 21137

2/17/2014 9:14:43 AM 15383 97290 21137

2/17/2014 9:14:44 AM 14075 97290 21137

2/17/2014 9:14:45 AM 14889 97290 21137

2/17/2014 9:14:46 AM 15512 97290 21137

2/17/2014 9:14:47 AM 14918 97290 21137

2/17/2014 9:14:48 AM 14139 97290 21137

2/17/2014 9:14:49 AM 15205 97290 21137

2/17/2014 9:14:50 AM 13821 97290 21137

2/17/2014 9:14:51 AM 14795 97290 21137

2/17/2014 9:14:52 AM 14558 97290 21137

2/17/2014 9:14:53 AM 14439 97290 21137

2/17/2014 9:14:54 AM 15220 97290 21137

2/17/2014 9:14:55 AM 15565 97290 21137

2/17/2014 9:14:56 AM 16431 97290 21137

2/17/2014 9:14:57 AM 15297 97290 21137

2/17/2014 9:14:58 AM 14414 97290 21137

2/17/2014 9:14:59 AM 15423 97290 21137

2/17/2014 9:15:00 AM 15645 97290 21137

2/17/2014 9:15:01 AM 14771 97290 21137

2/17/2014 9:15:02 AM 15573 97290 21137

2/17/2014 9:15:03 AM 17663 97290 21137

2/17/2014 9:15:04 AM 15335 97290 21137

2/17/2014 9:15:05 AM 16344 97290 21137

2/17/2014 9:15:06 AM 17796 97290 21137

2/17/2014 9:15:07 AM 16509 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:15:08 AM 17297 97290 21137

2/17/2014 9:15:09 AM 16744 97290 21137

2/17/2014 9:15:10 AM 15376 97290 21137

2/17/2014 9:15:11 AM 13744 97290 21137

2/17/2014 9:15:12 AM 16516 97290 21137

2/17/2014 9:15:13 AM 15769 97290 21137

2/17/2014 9:15:14 AM 14952 97290 21137

2/17/2014 9:15:15 AM 16308 97290 21137

2/17/2014 9:15:16 AM 17037 97290 21137

2/17/2014 9:15:17 AM 15899 97290 21137

2/17/2014 9:15:18 AM 16005 97290 21137

2/17/2014 9:15:19 AM 15671 97290 21137

2/17/2014 9:15:20 AM 17027 97290 21137

2/17/2014 9:15:21 AM 17036 97290 21137

2/17/2014 9:15:22 AM 16649 97290 21137

2/17/2014 9:15:23 AM 18172 97290 21137

2/17/2014 9:15:24 AM 18253 97290 21137

2/17/2014 9:15:25 AM 16653 97290 21137

2/17/2014 9:15:26 AM 18083 97290 21137

2/17/2014 9:15:27 AM 17960 97290 21137

2/17/2014 9:15:28 AM 17960 97290 21137

2/17/2014 9:15:29 AM 18470 97290 21137

2/17/2014 9:15:30 AM 16467 97290 21137

2/17/2014 9:15:31 AM 17707 97290 21137

2/17/2014 9:15:32 AM 17686 97290 21137

2/17/2014 9:15:33 AM 17981 97290 21137

2/17/2014 9:15:34 AM 16975 97290 21137

2/17/2014 9:15:36 AM 17883 97290 21137

2/17/2014 9:15:38 AM 16500 97290 21137

2/17/2014 9:15:39 AM 17145 97290 21137

2/17/2014 9:15:40 AM 18476 97290 21137

2/17/2014 9:15:41 AM 16679 97290 21137

2/17/2014 9:15:42 AM 17730 97290 21137

2/17/2014 9:15:43 AM 15862 97290 21137

2/17/2014 9:15:44 AM 18095 97290 21137

2/17/2014 9:15:45 AM 18353 97290 21137

2/17/2014 9:15:46 AM 15988 97290 21137

2/17/2014 9:15:47 AM 14947 97290 21137

2/17/2014 9:15:48 AM 15676 97290 21137

2/17/2014 9:15:49 AM 15739 97290 21137

2/17/2014 9:15:50 AM 16414 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:15:51 AM 15803 97290 21137

2/17/2014 9:15:52 AM 15351 97290 21137

2/17/2014 9:15:53 AM 15777 97290 21137

2/17/2014 9:15:54 AM 15974 97290 21137

2/17/2014 9:15:55 AM 15243 97290 21137

2/17/2014 9:15:56 AM 15960 97290 21137

2/17/2014 9:15:57 AM 16710 97290 21137

2/17/2014 9:15:58 AM 16297 97290 21137

2/17/2014 9:15:59 AM 15984 97290 21137

2/17/2014 9:16:00 AM 16326 97290 21137

2/17/2014 9:16:01 AM 15511 97290 21137

2/17/2014 9:16:02 AM 15667 97290 21137

2/17/2014 9:16:03 AM 15737 97290 21137

2/17/2014 9:16:04 AM 14824 97290 21137

2/17/2014 9:16:05 AM 14176 97290 21137

2/17/2014 9:16:06 AM 14614 97290 21137

2/17/2014 9:16:07 AM 15443 97290 21137

2/17/2014 9:16:08 AM 15771 97290 21137

2/17/2014 9:16:09 AM 15402 97290 21137

2/17/2014 9:16:10 AM 13900 97290 21137

2/17/2014 9:16:12 AM 14316 97290 21137

2/17/2014 9:16:13 AM 14559 97290 21137

2/17/2014 9:16:14 AM 14589 97290 21137

2/17/2014 9:16:15 AM 15947 97290 21137

2/17/2014 9:16:16 AM 16796 97290 21137

2/17/2014 9:16:17 AM 14699 97290 21137

2/17/2014 9:16:18 AM 14835 97290 21137

2/17/2014 9:16:19 AM 14197 97290 21137

2/17/2014 9:16:20 AM 13924 97290 21137

2/17/2014 9:16:22 AM 13875 97290 21137

2/17/2014 9:16:23 AM 13668 97290 21137

2/17/2014 9:16:24 AM 15207 97290 21137

2/17/2014 9:16:25 AM 14482 97290 21137

2/17/2014 9:16:26 AM 15800 97290 21137

2/17/2014 9:16:27 AM 14810 97290 21137

2/17/2014 9:16:28 AM 15972 97290 21137

2/17/2014 9:16:29 AM 15726 97290 21137

2/17/2014 9:16:30 AM 15510 97290 21137

2/17/2014 9:16:31 AM 15607 97290 21137

2/17/2014 9:16:32 AM 16142 97290 21137

2/17/2014 9:16:33 AM 16065 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:16:34 AM 16556 97290 21137

2/17/2014 9:16:35 AM 15209 97290 21137

2/17/2014 9:16:36 AM 15412 97290 21137

2/17/2014 9:16:37 AM 16183 97290 21137

2/17/2014 9:16:38 AM 15205 97290 21137

2/17/2014 9:16:39 AM 15591 97290 21137

2/17/2014 9:16:40 AM 15897 97290 21137

2/17/2014 9:16:41 AM 17144 97290 21137

2/17/2014 9:16:44 AM 14885 97290 21137

2/17/2014 9:16:45 AM 15061 97290 21137

2/17/2014 9:16:46 AM 16125 97290 21137

2/17/2014 9:16:47 AM 16511 97290 21137

2/17/2014 9:16:48 AM 17358 97290 21137

2/17/2014 9:16:50 AM 16624 97290 21137

2/17/2014 9:16:51 AM 15706 97290 21137

2/17/2014 9:16:52 AM 15476 97290 21137

2/17/2014 9:16:53 AM 16589 97290 21137

2/17/2014 9:16:54 AM 16597 97290 21137

2/17/2014 9:16:55 AM 17379 97290 21137

2/17/2014 9:16:56 AM 18444 97290 21137

2/17/2014 9:16:57 AM 15471 97290 21137

2/17/2014 9:16:58 AM 16257 97290 21137

2/17/2014 9:16:59 AM 16334 97290 21137

2/17/2014 9:17:00 AM 16743 97290 21137

2/17/2014 9:17:01 AM 16275 97290 21137

2/17/2014 9:17:02 AM 18768 97290 21137

2/17/2014 9:17:03 AM 18192 97290 21137

2/17/2014 9:17:04 AM 17298 97290 21137

2/17/2014 9:17:05 AM 16114 97290 21137

2/17/2014 9:17:06 AM 16898 97290 21137

2/17/2014 9:17:07 AM 16464 97290 21137

2/17/2014 9:17:08 AM 17586 97290 21137

2/17/2014 9:17:09 AM 16576 97290 21137

2/17/2014 9:17:10 AM 17764 97290 21137

2/17/2014 9:17:11 AM 16081 97290 21137

2/17/2014 9:17:12 AM 16170 97290 21137

2/17/2014 9:17:13 AM 16912 97290 21137

2/17/2014 9:17:14 AM 17248 97290 21137

2/17/2014 9:17:15 AM 17362 97290 21137

2/17/2014 9:18:34 AM 17565 97290 21137

2/17/2014 9:18:35 AM 17561 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:18:36 AM 18280 97290 21137

2/17/2014 9:18:37 AM 16900 97290 21137

2/17/2014 9:18:38 AM 15775 97290 21137

2/17/2014 9:18:39 AM 15973 97290 21137

2/17/2014 9:18:40 AM 16683 97290 21137

2/17/2014 9:18:41 AM 16530 97290 21137

2/17/2014 9:18:42 AM 17002 97290 21137

2/17/2014 9:18:43 AM 15860 97290 21137

2/17/2014 9:18:44 AM 16805 97290 21137

2/17/2014 9:18:45 AM 16771 97290 21137

2/17/2014 9:18:46 AM 16882 97290 21137

2/17/2014 9:18:47 AM 15710 97290 21137

2/17/2014 9:18:49 AM 15794 97290 21137

2/17/2014 9:18:50 AM 15918 97290 21137

2/17/2014 9:18:51 AM 15439 97290 21137

2/17/2014 9:18:52 AM 14809 97290 21137

2/17/2014 9:18:53 AM 16482 97290 21137

2/17/2014 9:18:54 AM 15490 97290 21137

2/17/2014 9:18:55 AM 15992 97290 21137

2/17/2014 9:18:56 AM 17078 97290 21137

2/17/2014 9:18:57 AM 17199 97290 21137

2/17/2014 9:18:59 AM 15812 97290 21137

2/17/2014 9:19:00 AM 14783 97290 21137

2/17/2014 9:19:01 AM 14495 97290 21137

2/17/2014 9:19:02 AM 13524 97290 21137

2/17/2014 9:19:03 AM 15051 97290 21137

2/17/2014 9:19:04 AM 15282 97290 21137

2/17/2014 9:19:05 AM 15430 97290 21137

2/17/2014 9:19:06 AM 14387 97290 21137

2/17/2014 9:19:07 AM 14006 97290 21137

2/17/2014 9:19:08 AM 13401 97290 21137

2/17/2014 9:19:09 AM 14630 97290 21137

2/17/2014 9:19:10 AM 13677 97290 21137

2/17/2014 9:19:11 AM 14609 97290 21137

2/17/2014 9:19:12 AM 13792 97290 21137

2/17/2014 9:19:13 AM 14278 97290 21137

2/17/2014 9:19:14 AM 15959 97290 21137

2/17/2014 9:19:15 AM 15750 97290 21137

2/17/2014 9:19:16 AM 16117 97290 21137

2/17/2014 9:19:17 AM 13929 97290 21137

2/17/2014 9:19:18 AM 16322 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:19:19 AM 15720 97290 21137

2/17/2014 9:19:20 AM 14820 97290 21137

2/17/2014 9:19:22 AM 14658 97290 21137

2/17/2014 9:19:24 AM 14693 97290 21137

2/17/2014 9:19:25 AM 14143 97290 21137

2/17/2014 9:19:26 AM 14546 97290 21137

2/17/2014 9:19:27 AM 14256 97290 21137

2/17/2014 9:19:28 AM 13884 97290 21137

2/17/2014 9:19:29 AM 13431 97290 21137

2/17/2014 9:19:30 AM 14937 97290 21137

2/17/2014 9:19:31 AM 16034 97290 21137

2/17/2014 9:19:32 AM 14388 97290 21137

2/17/2014 9:19:33 AM 15177 97290 21137

2/17/2014 9:19:34 AM 15404 97290 21137

2/17/2014 9:19:35 AM 14201 97290 21137

2/17/2014 9:19:36 AM 14410 97290 21137

2/17/2014 9:19:37 AM 15002 97290 21137

2/17/2014 9:19:38 AM 15990 97290 21137

2/17/2014 9:19:39 AM 17917 97290 21137

2/17/2014 9:19:40 AM 15039 97290 21137

2/17/2014 9:19:41 AM 16030 97290 21137

2/17/2014 9:19:42 AM 15167 97290 21137

2/17/2014 9:19:43 AM 15971 97290 21137

2/17/2014 9:19:44 AM 15363 97290 21137

2/17/2014 9:19:45 AM 15150 97290 21137

2/17/2014 9:19:46 AM 16807 97290 21137

2/17/2014 9:19:47 AM 16082 97290 21137

2/17/2014 9:19:48 AM 14580 97290 21137

2/17/2014 9:19:49 AM 17085 97290 21137

2/17/2014 9:19:50 AM 17111 97290 21137

2/17/2014 9:19:51 AM 16098 97290 21137

2/17/2014 9:19:53 AM 15301 97290 21137

2/17/2014 9:19:54 AM 16335 97290 21137

2/17/2014 9:19:55 AM 15783 97290 21137

2/17/2014 9:19:56 AM 16906 97290 21137

2/17/2014 9:19:57 AM 16826 97290 21137

2/17/2014 9:19:58 AM 17076 97290 21137

2/17/2014 9:19:59 AM 16689 97290 21137

2/17/2014 9:20:00 AM 18392 97290 21137

2/17/2014 9:20:01 AM 17378 97290 21137

2/17/2014 9:20:02 AM 16824 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:20:03 AM 17316 97290 21137

2/17/2014 9:20:04 AM 17259 97290 21137

2/17/2014 9:20:05 AM 16044 97290 21137

2/17/2014 9:20:06 AM 18471 97290 21137

2/17/2014 9:20:10 AM 16627 97290 21137

2/17/2014 9:20:12 AM 17261 97290 21137

2/17/2014 9:20:13 AM 14995 97290 21137

2/17/2014 9:20:14 AM 15659 97290 21137

2/17/2014 9:20:15 AM 15134 97290 21137

2/17/2014 9:20:16 AM 14283 97290 21137

2/17/2014 9:20:17 AM 14850 97290 21137

2/17/2014 9:20:18 AM 15772 97290 21137

2/17/2014 9:20:21 AM 15441 97290 21137

2/17/2014 9:20:22 AM 15290 97290 21137

2/17/2014 9:20:23 AM 15942 97290 21137

2/17/2014 9:20:24 AM 15325 97290 21137

2/17/2014 9:20:25 AM 15921 97290 21137

2/17/2014 9:20:26 AM 16640 97290 21137

2/17/2014 9:20:27 AM 15920 97290 21137

2/17/2014 9:20:28 AM 15530 97290 21137

2/17/2014 9:20:29 AM 15312 97290 21137

2/17/2014 9:20:30 AM 15648 97290 21137

2/17/2014 9:20:31 AM 15222 97290 21137

2/17/2014 9:20:32 AM 17005 97290 21137

2/17/2014 9:20:33 AM 16461 97290 21137

2/17/2014 9:20:34 AM 15965 97290 21137

2/17/2014 9:20:35 AM 15661 97290 21137

2/17/2014 9:20:36 AM 17205 97290 21137

2/17/2014 9:20:37 AM 16091 97290 21137

2/17/2014 9:20:39 AM 14978 97290 21137

2/17/2014 9:20:40 AM 15654 97290 21137

2/17/2014 9:20:41 AM 15763 97290 21137

2/17/2014 9:20:42 AM 15521 97290 21137

2/17/2014 9:20:43 AM 15640 97290 21137

2/17/2014 9:20:44 AM 15790 97290 21137

2/17/2014 9:20:45 AM 14507 97290 21137

2/17/2014 9:20:46 AM 13916 97290 21137

2/17/2014 9:20:47 AM 13529 97290 21137

2/17/2014 9:20:48 AM 14062 97290 21137

2/17/2014 9:20:49 AM 14675 97290 21137

2/17/2014 9:20:50 AM 12638 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:20:51 AM 14409 97290 21137

2/17/2014 9:20:52 AM 15332 97290 21137

2/17/2014 9:20:54 AM 14180 97290 21137

2/17/2014 9:20:55 AM 15365 97290 21137

2/17/2014 9:20:56 AM 15241 97290 21137

2/17/2014 9:20:57 AM 15240 97290 21137

2/17/2014 9:20:58 AM 16080 97290 21137

2/17/2014 9:20:59 AM 16110 97290 21137

2/17/2014 9:21:00 AM 15337 97290 21137

2/17/2014 9:21:01 AM 14544 97290 21137

2/17/2014 9:21:02 AM 13686 97290 21137

2/17/2014 9:21:03 AM 15631 97290 21137

2/17/2014 9:21:04 AM 15367 97290 21137

2/17/2014 9:21:05 AM 15512 97290 21137

2/17/2014 9:21:06 AM 15848 97290 21137

2/17/2014 9:21:07 AM 16622 97290 21137

2/17/2014 9:21:08 AM 15465 97290 21137

2/17/2014 9:21:09 AM 16886 97290 21137

2/17/2014 9:21:10 AM 15261 97290 21137

2/17/2014 9:21:11 AM 15005 97290 21137

2/17/2014 9:21:12 AM 16381 97290 21137

2/17/2014 9:21:13 AM 16575 97290 21137

2/17/2014 9:21:14 AM 16653 97290 21137

2/17/2014 9:21:16 AM 16281 97290 21137

2/17/2014 9:21:17 AM 16190 97290 21137

2/17/2014 9:21:18 AM 16797 97290 21137

2/17/2014 9:21:19 AM 17639 97290 21137

2/17/2014 9:21:21 AM 15150 97290 21137

2/17/2014 9:21:23 AM 15256 97290 21137

2/17/2014 9:21:24 AM 15904 97290 21137

2/17/2014 9:21:25 AM 16786 97290 21137

2/17/2014 9:21:26 AM 17486 97290 21137

2/17/2014 9:21:29 AM 17459 97290 21137

2/17/2014 9:21:30 AM 16395 97290 21137

2/17/2014 9:21:38 AM 14958 97290 21137

2/17/2014 9:21:39 AM 15169 97290 21137

2/17/2014 9:21:41 AM 15543 97290 21137

2/17/2014 9:21:42 AM 16845 97290 21137

2/17/2014 9:21:43 AM 15791 97290 21137

2/17/2014 9:21:44 AM 15768 97290 21137

2/17/2014 9:21:45 AM 16212 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:21:46 AM 16023 97290 21137

2/17/2014 9:21:47 AM 17115 97290 21137

2/17/2014 9:21:48 AM 16908 97290 21137

2/17/2014 9:21:49 AM 14667 97290 21137

2/17/2014 9:21:50 AM 14557 97290 21137

2/17/2014 9:21:53 AM 14893 97290 21137

2/17/2014 9:21:54 AM 16233 97290 21137

2/17/2014 9:21:56 AM 15242 97290 21137

2/17/2014 9:21:57 AM 13740 97290 21137

2/17/2014 9:21:58 AM 14235 97290 21137

2/17/2014 9:21:59 AM 14868 97290 21137

2/17/2014 9:22:00 AM 15057 97290 21137

2/17/2014 9:22:01 AM 16034 97290 21137

2/17/2014 9:22:02 AM 14778 97290 21137

2/17/2014 9:22:03 AM 16594 97290 21137

2/17/2014 9:22:04 AM 15668 97290 21137

2/17/2014 9:22:05 AM 15227 97290 21137

2/17/2014 9:22:06 AM 15536 97290 21137

2/17/2014 9:22:07 AM 13994 97290 21137

2/17/2014 9:22:08 AM 14538 97290 21137

2/17/2014 9:22:09 AM 14704 97290 21137

2/17/2014 9:22:10 AM 13606 97290 21137

2/17/2014 9:22:11 AM 13781 97290 21137

2/17/2014 9:22:12 AM 14275 97290 21137

2/17/2014 9:22:13 AM 15029 97290 21137

2/17/2014 9:22:14 AM 14797 97290 21137

2/17/2014 9:22:15 AM 14199 97290 21137

2/17/2014 9:22:16 AM 14799 97290 21137

2/17/2014 9:22:17 AM 14530 97290 21137

2/17/2014 9:22:20 AM 13972 97290 21137

2/17/2014 9:22:21 AM 13783 97290 21137

2/17/2014 9:22:22 AM 15086 97290 21137

2/17/2014 9:22:23 AM 15861 97290 21137

2/17/2014 9:22:24 AM 13595 97290 21137

2/17/2014 9:22:25 AM 12758 97290 21137

2/17/2014 9:22:26 AM 13599 97290 21137

2/17/2014 9:22:27 AM 13930 97290 21137

2/17/2014 9:22:28 AM 13982 97290 21137

2/17/2014 9:22:29 AM 14205 97290 21137

2/17/2014 9:22:30 AM 13961 97290 21137

2/17/2014 9:22:31 AM 15490 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:22:32 AM 15032 97290 21137

2/17/2014 9:22:33 AM 15548 97290 21137

2/17/2014 9:22:34 AM 14207 97290 21137

2/17/2014 9:22:35 AM 13421 97290 21137

2/17/2014 9:22:36 AM 14575 97290 21137

2/17/2014 9:22:37 AM 15794 97290 21137

2/17/2014 9:22:40 AM 15670 97290 21137

2/17/2014 9:22:43 AM 13424 97290 21137

2/17/2014 9:22:44 AM 13166 97290 21137

2/17/2014 9:22:45 AM 15861 97290 21137

2/17/2014 9:22:46 AM 15695 97290 21137

2/17/2014 9:22:47 AM 14873 97290 21137

2/17/2014 9:22:48 AM 15658 97290 21137

2/17/2014 9:22:51 AM 15650 97290 21137

2/17/2014 9:22:52 AM 14931 97290 21137

2/17/2014 9:22:54 AM 16518 97290 21137

2/17/2014 9:22:55 AM 16419 97290 21137

2/17/2014 9:22:56 AM 15597 97290 21137

2/17/2014 9:22:57 AM 14879 97290 21137

2/17/2014 9:22:58 AM 15150 97290 21137

2/17/2014 9:23:02 AM 16028 97290 21137

2/17/2014 9:23:03 AM 14957 97290 21137

2/17/2014 9:23:04 AM 15949 97290 21137

2/17/2014 9:23:05 AM 15837 97290 21137

2/17/2014 9:23:06 AM 16049 97290 21137

2/17/2014 9:23:07 AM 17062 97290 21137

2/17/2014 9:23:08 AM 16295 97290 21137

2/17/2014 9:23:09 AM 16187 97290 21137

2/17/2014 9:23:10 AM 16438 97290 21137

2/17/2014 9:23:11 AM 15089 97290 21137

2/17/2014 9:23:12 AM 15262 97290 21137

2/17/2014 9:23:14 AM 14048 97290 21137

2/17/2014 9:23:15 AM 14882 97290 21137

2/17/2014 9:23:16 AM 15480 97290 21137

2/17/2014 9:23:17 AM 16170 97290 21137

2/17/2014 9:23:18 AM 16342 97290 21137

2/17/2014 9:23:19 AM 16505 97290 21137

2/17/2014 9:23:20 AM 14956 97290 21137

2/17/2014 9:23:21 AM 15079 97290 21137

2/17/2014 9:23:22 AM 13069 97290 21137

2/17/2014 9:23:23 AM 15657 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:23:24 AM 14894 97290 21137

2/17/2014 9:23:26 AM 13943 97290 21137

2/17/2014 9:23:27 AM 14915 97290 21137

2/17/2014 9:23:28 AM 15459 97290 21137

2/17/2014 9:23:29 AM 14994 97290 21137

2/17/2014 9:23:30 AM 14758 97290 21137

2/17/2014 9:23:31 AM 13379 97290 21137

2/17/2014 9:23:32 AM 13725 97290 21137

2/17/2014 9:23:33 AM 14531 97290 21137

2/17/2014 9:23:34 AM 13532 97290 21137

2/17/2014 9:23:35 AM 13433 97290 21137

2/17/2014 9:23:36 AM 14638 97290 21137

2/17/2014 9:23:38 AM 15150 97290 21137

2/17/2014 9:23:39 AM 14467 97290 21137

2/17/2014 9:23:40 AM 14236 97290 21137

2/17/2014 9:23:41 AM 13669 97290 21137

2/17/2014 9:23:42 AM 14727 97290 21137

2/17/2014 9:23:43 AM 14212 97290 21137

2/17/2014 9:23:45 AM 14148 97290 21137

2/17/2014 9:23:46 AM 14577 97290 21137

2/17/2014 9:23:49 AM 14515 97290 21137

2/17/2014 9:23:50 AM 13588 97290 21137

2/17/2014 9:23:51 AM 13537 97290 21137

2/17/2014 9:23:52 AM 18054 97290 21137

2/17/2014 9:23:53 AM 16783 97290 21137

2/17/2014 9:23:54 AM 14786 97290 21137

2/17/2014 9:23:55 AM 15036 97290 21137

2/17/2014 9:23:56 AM 15729 97290 21137

2/17/2014 9:23:57 AM 15002 97290 21137

2/17/2014 9:23:59 AM 16117 97290 21137

2/17/2014 9:24:00 AM 15849 97290 21137

2/17/2014 9:24:01 AM 16742 97290 21137

2/17/2014 9:24:02 AM 15945 97290 21137

2/17/2014 9:24:03 AM 14996 97290 21137

2/17/2014 9:24:04 AM 14759 97290 21137

2/17/2014 9:24:05 AM 15270 97290 21137

2/17/2014 9:24:06 AM 14647 97290 21137

2/17/2014 9:24:07 AM 14491 97290 21137

2/17/2014 9:24:08 AM 16702 97290 21137

2/17/2014 9:24:09 AM 17735 97290 21137

2/17/2014 9:24:10 AM 16434 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:24:11 AM 15148 97290 21137

2/17/2014 9:24:12 AM 15367 97290 21137

2/17/2014 9:24:13 AM 15001 97290 21137

2/17/2014 9:24:14 AM 16170 97290 21137

2/17/2014 9:24:15 AM 15592 97290 21137

2/17/2014 9:24:16 AM 15508 97290 21137

2/17/2014 9:24:17 AM 14587 97290 21137

2/17/2014 9:24:18 AM 17026 97290 21137

2/17/2014 9:24:19 AM 14666 97290 21137

2/17/2014 9:24:20 AM 15876 97290 21137

2/17/2014 9:24:21 AM 16359 97290 21137

2/17/2014 9:24:22 AM 18729 97290 21137

2/17/2014 9:24:23 AM 16142 97290 21137

2/17/2014 9:24:24 AM 16845 97290 21137

2/17/2014 9:24:25 AM 15431 97290 21137

2/17/2014 9:24:26 AM 16038 97290 21137

2/17/2014 9:24:27 AM 15319 97290 21137

2/17/2014 9:24:28 AM 13759 97290 21137

2/17/2014 9:24:29 AM 14990 97290 21137

2/17/2014 9:24:30 AM 14877 97290 21137

2/17/2014 9:24:31 AM 14489 97290 21137

2/17/2014 9:24:32 AM 15112 97290 21137

2/17/2014 9:24:34 AM 15524 97290 21137

2/17/2014 9:24:35 AM 16241 97290 21137

2/17/2014 9:24:36 AM 15400 97290 21137

2/17/2014 9:24:37 AM 14950 97290 21137

2/17/2014 9:24:38 AM 15167 97290 21137

2/17/2014 9:24:39 AM 15401 97290 21137

2/17/2014 9:24:40 AM 15580 97290 21137

2/17/2014 9:24:41 AM 14725 97290 21137

2/17/2014 9:24:42 AM 14901 97290 21137

2/17/2014 9:24:43 AM 14345 97290 21137

2/17/2014 9:24:44 AM 13336 97290 21137

2/17/2014 9:24:45 AM 13804 97290 21137

2/17/2014 9:24:46 AM 15151 97290 21137

2/17/2014 9:24:47 AM 13957 97290 21137

2/17/2014 9:24:48 AM 14649 97290 21137

2/17/2014 9:24:49 AM 14042 97290 21137

2/17/2014 9:24:50 AM 13380 97290 21137

2/17/2014 9:24:51 AM 13875 97290 21137

2/17/2014 9:24:52 AM 15738 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:24:53 AM 13534 97290 21137

2/17/2014 9:24:54 AM 13643 97290 21137

2/17/2014 9:50:51 AM 14486 97290 21137

2/17/2014 9:50:52 AM 13671 97290 21137

2/17/2014 9:50:53 AM 14937 97290 21137

2/17/2014 9:50:54 AM 13214 97290 21137

2/17/2014 9:50:55 AM 14223 97290 21137

2/17/2014 9:50:56 AM 14565 97290 21137

2/17/2014 9:50:57 AM 14351 97290 21137

2/17/2014 9:50:58 AM 14838 97290 21137

2/17/2014 9:50:59 AM 14029 97290 21137

2/17/2014 9:51:00 AM 15687 97290 21137

2/17/2014 9:51:01 AM 14812 97290 21137

2/17/2014 9:51:02 AM 14323 97290 21137

2/17/2014 9:51:03 AM 14140 97290 21137

2/17/2014 9:51:04 AM 14365 97290 21137

2/17/2014 9:51:05 AM 14421 97290 21137

2/17/2014 9:51:06 AM 14045 97290 21137

2/17/2014 9:51:07 AM 14371 97290 21137

2/17/2014 9:51:08 AM 15022 97290 21137

2/17/2014 9:51:17 AM 16796 97290 21137

2/17/2014 9:51:19 AM 17392 97290 21137

2/17/2014 9:51:20 AM 17278 97290 21137

2/17/2014 9:51:21 AM 14729 97290 21137

2/17/2014 9:51:22 AM 16342 97290 21137

2/17/2014 9:51:23 AM 15545 97290 21137

2/17/2014 9:51:25 AM 15934 97290 21137

2/17/2014 9:51:26 AM 15923 97290 21137

2/17/2014 9:51:27 AM 15651 97290 21137

2/17/2014 9:51:28 AM 16842 97290 21137

2/17/2014 9:51:29 AM 15010 97290 21137

2/17/2014 9:51:30 AM 16652 97290 21137

2/17/2014 9:51:31 AM 15983 97290 21137

2/17/2014 9:51:32 AM 14915 97290 21137

2/17/2014 9:51:33 AM 13629 97290 21137

2/17/2014 9:51:34 AM 14627 97290 21137

2/17/2014 9:51:35 AM 15176 97290 21137

2/17/2014 9:51:36 AM 15464 97290 21137

2/17/2014 9:51:37 AM 14396 97290 21137

2/17/2014 9:51:38 AM 13859 97290 21137

2/17/2014 9:51:39 AM 14624 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:51:43 AM 15629 97290 21137

2/17/2014 9:51:44 AM 16207 97290 21137

2/17/2014 9:51:45 AM 15931 97290 21137

2/17/2014 9:51:46 AM 14572 97290 21137

2/17/2014 9:51:47 AM 16603 97290 21137

2/17/2014 9:51:49 AM 15332 97290 21137

2/17/2014 9:51:50 AM 15143 97290 21137

2/17/2014 9:51:51 AM 14255 97290 21137

2/17/2014 9:51:53 AM 14578 97290 21137

2/17/2014 9:51:54 AM 13874 97290 21137

2/17/2014 9:51:55 AM 15138 97290 21137

2/17/2014 9:51:56 AM 14314 97290 21137

2/17/2014 9:51:57 AM 14318 97290 21137

2/17/2014 9:51:59 AM 13892 97290 21137

2/17/2014 9:52:00 AM 15383 97290 21137

2/17/2014 9:52:04 AM 15309 97290 21137

2/17/2014 9:52:05 AM 15527 97290 21137

2/17/2014 9:52:06 AM 13871 97290 21137

2/17/2014 9:52:07 AM 13728 97290 21137

2/17/2014 9:52:08 AM 15072 97290 21137

2/17/2014 9:52:09 AM 14388 97290 21137

2/17/2014 9:52:10 AM 13917 97290 21137

2/17/2014 9:52:11 AM 13409 97290 21137

2/17/2014 9:52:12 AM 13822 97290 21137

2/17/2014 9:52:13 AM 14105 97290 21137

2/17/2014 9:52:14 AM 15016 97290 21137

2/17/2014 9:52:15 AM 15274 97290 21137

2/17/2014 9:52:16 AM 15608 97290 21137

2/17/2014 9:52:17 AM 15962 97290 21137

2/17/2014 9:52:18 AM 15990 97290 21137

2/17/2014 9:52:19 AM 15577 97290 21137

2/17/2014 9:52:20 AM 14574 97290 21137

2/17/2014 9:52:21 AM 15043 97290 21137

2/17/2014 9:52:22 AM 15371 97290 21137

2/17/2014 9:52:23 AM 15332 97290 21137

2/17/2014 9:52:25 AM 13895 97290 21137

2/17/2014 9:52:27 AM 14256 97290 21137

2/17/2014 9:52:28 AM 14544 97290 21137

2/17/2014 9:52:37 AM 14166 97290 21137

2/17/2014 9:52:51 AM 14354 97290 21137

2/17/2014 9:52:52 AM 14028 97290 21137

Page 152 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:52:53 AM 12687 97290 21137

2/17/2014 9:52:54 AM 13581 97290 21137

2/17/2014 9:52:55 AM 14705 97290 21137

2/17/2014 9:52:56 AM 13786 97290 21137

2/17/2014 9:52:57 AM 14396 97290 21137

2/17/2014 9:52:58 AM 15569 97290 21137

2/17/2014 9:53:00 AM 15028 97290 21137

2/17/2014 9:53:03 AM 15742 97290 21137

2/17/2014 9:53:05 AM 14814 97290 21137

2/17/2014 9:53:07 AM 14118 97290 21137

2/17/2014 9:53:10 AM 14474 97290 21137

2/17/2014 9:53:11 AM 15528 97290 21137

2/17/2014 9:53:12 AM 16662 97290 21137

2/17/2014 9:53:14 AM 15194 97290 21137

2/17/2014 9:53:15 AM 14868 97290 21137

2/17/2014 9:53:16 AM 16047 97290 21137

2/17/2014 9:53:22 AM 15662 97290 21137

2/17/2014 9:53:24 AM 13646 97290 21137

2/17/2014 9:53:26 AM 14038 97290 21137

2/17/2014 9:53:28 AM 14542 97290 21137

2/17/2014 9:53:30 AM 15181 97290 21137

2/17/2014 9:53:31 AM 14355 97290 21137

2/17/2014 9:53:32 AM 14418 97290 21137

2/17/2014 9:53:33 AM 12904 97290 21137

2/17/2014 9:53:34 AM 14296 97290 21137

2/17/2014 9:53:35 AM 15574 97290 21137

2/17/2014 9:53:36 AM 15833 97290 21137

2/17/2014 9:53:37 AM 15508 97290 21137

2/17/2014 9:53:38 AM 15967 97290 21137

2/17/2014 9:53:39 AM 16021 97290 21137

2/17/2014 9:53:40 AM 15075 97290 21137

2/17/2014 9:53:41 AM 14298 97290 21137

2/17/2014 9:53:42 AM 14344 97290 21137

2/17/2014 9:53:43 AM 14176 97290 21137

2/17/2014 9:53:44 AM 13954 97290 21137

2/17/2014 9:53:45 AM 14588 97290 21137

2/17/2014 9:53:47 AM 12761 97290 21137

2/17/2014 9:53:49 AM 13997 97290 21137

2/17/2014 9:53:50 AM 16039 97290 21137

2/17/2014 9:53:51 AM 15039 97290 21137

2/17/2014 9:53:52 AM 13715 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:53:53 AM 14528 97290 21137

2/17/2014 9:53:54 AM 14882 97290 21137

2/17/2014 9:53:55 AM 12870 97290 21137

2/17/2014 9:53:56 AM 13867 97290 21137

2/17/2014 9:53:57 AM 15527 97290 21137

2/17/2014 9:53:58 AM 14231 97290 21137

2/17/2014 9:53:59 AM 13188 97290 21137

2/17/2014 9:54:00 AM 14787 97290 21137

2/17/2014 9:54:01 AM 14316 97290 21137

2/17/2014 9:54:02 AM 14799 97290 21137

2/17/2014 9:54:03 AM 15759 97290 21137

2/17/2014 9:54:04 AM 14500 97290 21137

2/17/2014 9:54:05 AM 15265 97290 21137

2/17/2014 9:54:06 AM 14226 97290 21137

2/17/2014 9:54:07 AM 14476 97290 21137

2/17/2014 9:54:08 AM 14629 97290 21137

2/17/2014 9:54:09 AM 15027 97290 21137

2/17/2014 9:54:10 AM 16087 97290 21137

2/17/2014 9:54:12 AM 15600 97290 21137

2/17/2014 9:54:13 AM 15570 97290 21137

2/17/2014 9:54:14 AM 15532 97290 21137

2/17/2014 9:54:15 AM 14773 97290 21137

2/17/2014 9:54:16 AM 14853 97290 21137

2/17/2014 9:54:17 AM 15203 97290 21137

2/17/2014 9:54:19 AM 13932 97290 21137

2/17/2014 9:54:20 AM 14583 97290 21137

2/17/2014 9:54:21 AM 16275 97290 21137

2/17/2014 9:54:22 AM 15048 97290 21137

2/17/2014 9:54:23 AM 15492 97290 21137

2/17/2014 9:54:31 AM 14722 97290 21137

2/17/2014 9:54:33 AM 13722 97290 21137

2/17/2014 9:54:36 AM 14801 97290 21137

2/17/2014 9:54:39 AM 14850 97290 21137

2/17/2014 9:54:40 AM 14602 97290 21137

2/17/2014 9:54:41 AM 14720 97290 21137

2/17/2014 9:54:42 AM 14030 97290 21137

2/17/2014 9:54:43 AM 14157 97290 21137

2/17/2014 9:54:44 AM 15089 97290 21137

2/17/2014 9:54:45 AM 15382 97290 21137

2/17/2014 9:54:46 AM 14075 97290 21137

2/17/2014 9:54:47 AM 14888 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:54:48 AM 14552 97290 21137

2/17/2014 9:54:50 AM 14244 97290 21137

2/17/2014 9:54:53 AM 15263 97290 21137

2/17/2014 9:54:54 AM 15036 97290 21137

2/17/2014 9:54:55 AM 15219 97290 21137

2/17/2014 9:54:56 AM 13884 97290 21137

2/17/2014 9:54:57 AM 14601 97290 21137

2/17/2014 9:54:59 AM 13977 97290 21137

2/17/2014 9:55:01 AM 14793 97290 21137

2/17/2014 9:55:02 AM 14738 97290 21137

2/17/2014 9:55:05 AM 14945 97290 21137

2/17/2014 9:55:06 AM 13936 97290 21137

2/17/2014 9:55:14 AM 13973 97290 21137

2/17/2014 9:55:15 AM 13933 97290 21137

2/17/2014 9:55:16 AM 12423 97290 21137

2/17/2014 9:55:19 AM 14108 97290 21137

2/17/2014 9:55:21 AM 14614 97290 21137

2/17/2014 9:55:22 AM 16043 97290 21137

2/17/2014 9:55:25 AM 12355 97290 21137

2/17/2014 9:55:53 AM 14757 97290 21137

2/17/2014 9:55:54 AM 15269 97290 21137

2/17/2014 9:55:55 AM 14617 97290 21137

2/17/2014 9:55:56 AM 12774 97290 21137

2/17/2014 9:56:02 AM 13635 97290 21137

2/17/2014 9:56:03 AM 14838 97290 21137

2/17/2014 9:56:04 AM 15049 97290 21137

2/17/2014 9:56:05 AM 13782 97290 21137

2/17/2014 9:56:06 AM 13765 97290 21137

2/17/2014 9:56:07 AM 13431 97290 21137

2/17/2014 9:56:08 AM 14127 97290 21137

2/17/2014 9:56:10 AM 12883 97290 21137

2/17/2014 9:56:11 AM 13600 97290 21137

2/17/2014 9:56:12 AM 14170 97290 21137

2/17/2014 9:56:13 AM 14492 97290 21137

2/17/2014 9:56:14 AM 13913 97290 21137

2/17/2014 9:56:16 AM 15014 97290 21137

2/17/2014 9:56:17 AM 14763 97290 21137

2/17/2014 9:56:19 AM 14250 97290 21137

2/17/2014 9:56:20 AM 14272 97290 21137

2/17/2014 9:56:22 AM 15877 97290 21137

2/17/2014 9:56:23 AM 14559 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 9:56:26 AM 14033 97290 21137

2/17/2014 9:56:27 AM 12628 97290 21137

2/17/2014 9:56:28 AM 13627 97290 21137

2/17/2014 9:56:30 AM 13406 97290 21137

2/17/2014 9:56:34 AM 14264 97290 21137

2/17/2014 9:56:52 AM 15430 97290 21137

2/17/2014 9:56:53 AM 14567 97290 21137

2/17/2014 9:56:56 AM 14376 97290 21137

2/17/2014 9:57:06 AM 14553 97290 21137

2/17/2014 9:57:07 AM 14978 97290 21137

2/17/2014 9:57:08 AM 13314 97290 21137

2/17/2014 9:57:09 AM 12808 97290 21137

2/17/2014 9:57:10 AM 14722 97290 21137

2/17/2014 9:57:11 AM 14210 97290 21137

2/17/2014 10:08:04 AM 13117 97290 21137

2/17/2014 10:08:05 AM 12198 97290 21137

2/17/2014 10:08:06 AM 12564 97290 21137

2/17/2014 10:08:07 AM 13221 97290 21137

2/17/2014 10:08:08 AM 13445 97290 21137

2/17/2014 10:08:09 AM 12991 97290 21137

2/17/2014 10:08:10 AM 13087 97290 21137

2/17/2014 10:08:11 AM 14132 97290 21137

2/17/2014 10:08:12 AM 12983 97290 21137

2/17/2014 10:08:13 AM 15095 97290 21137

2/17/2014 10:08:17 AM 14084 97290 21137

2/17/2014 10:08:18 AM 12761 97290 21137

2/17/2014 10:08:20 AM 14312 97290 21137

2/17/2014 10:08:22 AM 14867 97290 21137

2/17/2014 10:08:23 AM 15716 97290 21137

2/17/2014 10:08:25 AM 15697 97290 21137

2/17/2014 10:08:26 AM 15444 97290 21137

2/17/2014 10:08:27 AM 13671 97290 21137

2/17/2014 10:08:41 AM 12641 97290 21137

2/17/2014 10:08:51 AM 14555 97290 21137

2/17/2014 10:09:02 AM 14092 97290 21137

2/17/2014 10:09:03 AM 15313 97290 21137

2/17/2014 10:09:26 AM 14604 97290 21137

2/17/2014 10:09:29 AM 13516 97290 21137

2/17/2014 10:09:39 AM 14728 97290 21137

2/17/2014 10:09:42 AM 14219 97290 21137

2/17/2014 10:09:53 AM 14344 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:10:16 AM 13746 97290 21137

2/17/2014 10:10:17 AM 16456 97290 21137

2/17/2014 10:10:23 AM 14669 97290 21137

2/17/2014 10:10:24 AM 15427 97290 21137

2/17/2014 10:10:25 AM 15766 97290 21137

2/17/2014 10:10:26 AM 15281 97290 21137

2/17/2014 10:10:27 AM 14740 97290 21137

2/17/2014 10:10:28 AM 14125 97290 21137

2/17/2014 10:10:38 AM 13380 97290 21137

2/17/2014 10:10:55 AM 14029 97290 21137

2/17/2014 10:10:57 AM 13942 97290 21137

2/17/2014 10:10:58 AM 14225 97290 21137

2/17/2014 10:11:04 AM 15765 97290 21137

2/17/2014 10:11:06 AM 16060 97290 21137

2/17/2014 10:11:19 AM 14326 97290 21137

2/17/2014 10:11:20 AM 13631 97290 21137

2/17/2014 10:11:21 AM 14898 97290 21137

2/17/2014 10:11:22 AM 14914 97290 21137

2/17/2014 10:11:23 AM 12908 97290 21137

2/17/2014 10:11:24 AM 13787 97290 21137

2/17/2014 10:11:25 AM 14936 97290 21137

2/17/2014 10:11:27 AM 13856 97290 21137

2/17/2014 10:11:28 AM 12944 97290 21137

2/17/2014 10:11:29 AM 13526 97290 21137

2/17/2014 10:11:30 AM 14061 97290 21137

2/17/2014 10:11:40 AM 15102 97290 21137

2/17/2014 10:11:41 AM 15595 97290 21137

2/17/2014 10:11:42 AM 14849 97290 21137

2/17/2014 10:11:43 AM 14122 97290 21137

2/17/2014 10:12:08 AM 12742 97290 21137

2/17/2014 10:12:09 AM 13295 97290 21137

2/17/2014 10:12:10 AM 13433 97290 21137

2/17/2014 10:12:11 AM 13138 97290 21137

2/17/2014 10:12:13 AM 13713 97290 21137

2/17/2014 10:12:14 AM 13568 97290 21137

2/17/2014 10:12:15 AM 12362 97290 21137

2/17/2014 10:12:17 AM 12780 97290 21137

2/17/2014 10:12:18 AM 13657 97290 21137

2/17/2014 10:12:19 AM 13368 97290 21137

2/17/2014 10:12:20 AM 12786 97290 21137

2/17/2014 10:12:21 AM 12886 97290 21137

Page 157 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:12:22 AM 13721 97290 21137

2/17/2014 10:12:23 AM 14110 97290 21137

2/17/2014 10:12:24 AM 13457 97290 21137

2/17/2014 10:12:26 AM 14423 97290 21137

2/17/2014 10:12:27 AM 14376 97290 21137

2/17/2014 10:12:30 AM 14315 97290 21137

2/17/2014 10:12:31 AM 15158 97290 21137

2/17/2014 10:12:32 AM 14349 97290 21137

2/17/2014 10:12:33 AM 13997 97290 21137

2/17/2014 10:12:34 AM 15499 97290 21137

2/17/2014 10:12:35 AM 15094 97290 21137

2/17/2014 10:12:36 AM 13313 97290 21137

2/17/2014 10:12:37 AM 14338 97290 21137

2/17/2014 10:12:38 AM 15074 97290 21137

2/17/2014 10:12:41 AM 15460 97290 21137

2/17/2014 10:13:41 AM 17452 97290 21137

2/17/2014 10:13:42 AM 17353 97290 21137

2/17/2014 10:13:43 AM 17148 97290 21137

2/17/2014 10:13:44 AM 18207 97290 21137

2/17/2014 10:13:45 AM 17571 97290 21137

2/17/2014 10:13:46 AM 17593 97290 21137

2/17/2014 10:13:47 AM 18558 97290 21137

2/17/2014 10:13:48 AM 17989 97290 21137

2/17/2014 10:13:50 AM 16162 97290 21137

2/17/2014 10:13:51 AM 17120 97290 21137

2/17/2014 10:13:54 AM 16998 97290 21137

2/17/2014 10:13:55 AM 18919 97290 21137

2/17/2014 10:13:57 AM 18972 97290 21137

2/17/2014 10:13:58 AM 18063 97290 21137

2/17/2014 10:13:59 AM 18645 97290 21137

2/17/2014 10:14:02 AM 18122 97290 21137

2/17/2014 10:14:07 AM 17564 97290 21137

2/17/2014 10:14:48 AM 18708 97290 21137

2/17/2014 10:14:55 AM 17945 97290 21137

2/17/2014 10:14:56 AM 16276 97290 21137

2/17/2014 10:14:58 AM 18207 97290 21137

2/17/2014 10:14:59 AM 17542 97290 21137

2/17/2014 10:15:00 AM 17945 97290 21137

2/17/2014 10:15:01 AM 17626 97290 21137

2/17/2014 10:15:02 AM 16856 97290 21137

2/17/2014 10:15:10 AM 18677 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:15:12 AM 19594 97290 21137

2/17/2014 10:15:13 AM 17738 97290 21137

2/17/2014 10:15:14 AM 17544 97290 21137

2/17/2014 10:15:15 AM 19206 97290 21137

2/17/2014 10:15:16 AM 18391 97290 21137

2/17/2014 10:15:17 AM 19207 97290 21137

2/17/2014 10:15:18 AM 18632 97290 21137

2/17/2014 10:15:19 AM 17588 97290 21137

2/17/2014 10:15:20 AM 17777 97290 21137

2/17/2014 10:15:21 AM 18514 97290 21137

2/17/2014 10:15:22 AM 18758 97290 21137

2/17/2014 10:15:23 AM 17529 97290 21137

2/17/2014 10:15:24 AM 17042 97290 21137

2/17/2014 10:15:25 AM 17310 97290 21137

2/17/2014 10:15:26 AM 16237 97290 21137

2/17/2014 10:15:27 AM 18159 97290 21137

2/17/2014 10:15:30 AM 16039 97290 21137

2/17/2014 10:15:31 AM 15829 97290 21137

2/17/2014 10:15:32 AM 17037 97290 21137

2/17/2014 10:15:33 AM 16498 97290 21137

2/17/2014 10:15:34 AM 17587 97290 21137

2/17/2014 10:15:35 AM 17866 97290 21137

2/17/2014 10:15:37 AM 17166 97290 21137

2/17/2014 10:15:38 AM 15661 97290 21137

2/17/2014 10:15:39 AM 17055 97290 21137

2/17/2014 10:15:40 AM 15963 97290 21137

2/17/2014 10:15:41 AM 16981 97290 21137

2/17/2014 10:15:45 AM 18286 97290 21137

2/17/2014 10:15:47 AM 17530 97290 21137

2/17/2014 10:15:48 AM 19562 97290 21137

2/17/2014 10:15:49 AM 19650 97290 21137

2/17/2014 10:15:50 AM 18772 97290 21137

2/17/2014 10:15:51 AM 19243 97290 21137

2/17/2014 10:15:53 AM 18310 97290 21137

2/17/2014 10:15:54 AM 16547 97290 21137

2/17/2014 10:15:55 AM 16886 97290 21137

2/17/2014 10:15:56 AM 16341 97290 21137

2/17/2014 10:15:57 AM 16385 97290 21137

2/17/2014 10:15:58 AM 16486 97290 21137

2/17/2014 10:15:59 AM 17501 97290 21137

2/17/2014 10:16:00 AM 17365 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:16:01 AM 17562 97290 21137

2/17/2014 10:16:02 AM 18590 97290 21137

2/17/2014 10:16:03 AM 16767 97290 21137

2/17/2014 10:16:04 AM 16582 97290 21137

2/17/2014 10:16:05 AM 16205 97290 21137

2/17/2014 10:16:06 AM 16501 97290 21137

2/17/2014 10:16:07 AM 18075 97290 21137

2/17/2014 10:16:08 AM 17898 97290 21137

2/17/2014 10:16:09 AM 18874 97290 21137

2/17/2014 10:16:10 AM 18518 97290 21137

2/17/2014 10:16:11 AM 19059 97290 21137

2/17/2014 10:16:12 AM 18655 97290 21137

2/17/2014 10:16:13 AM 17323 97290 21137

2/17/2014 10:16:14 AM 19361 97290 21137

2/17/2014 10:16:15 AM 16570 97290 21137

2/17/2014 10:16:18 AM 19142 97290 21137

2/17/2014 10:16:19 AM 18435 97290 21137

2/17/2014 10:16:20 AM 16668 97290 21137

2/17/2014 10:16:21 AM 16527 97290 21137

2/17/2014 10:16:23 AM 19640 97290 21137

2/17/2014 10:16:24 AM 19340 97290 21137

2/17/2014 10:16:25 AM 17765 97290 21137

2/17/2014 10:16:26 AM 16891 97290 21137

2/17/2014 10:16:27 AM 16522 97290 21137

2/17/2014 10:16:28 AM 16160 97290 21137

2/17/2014 10:16:31 AM 19028 97290 21137

2/17/2014 10:16:32 AM 16907 97290 21137

2/17/2014 10:16:33 AM 19586 97290 21137

2/17/2014 10:16:34 AM 18516 97290 21137

2/17/2014 10:16:35 AM 16149 97290 21137

2/17/2014 10:16:36 AM 17717 97290 21137

2/17/2014 10:16:37 AM 16219 97290 21137

2/17/2014 10:16:38 AM 17884 97290 21137

2/17/2014 10:16:39 AM 18001 97290 21137

2/17/2014 10:16:40 AM 18150 97290 21137

2/17/2014 10:16:41 AM 18247 97290 21137

2/17/2014 10:16:42 AM 18152 97290 21137

2/17/2014 10:16:43 AM 18998 97290 21137

2/17/2014 10:16:44 AM 19029 97290 21137

2/17/2014 10:16:45 AM 20507 97290 21137

2/17/2014 10:16:46 AM 18536 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:16:47 AM 19034 97290 21137

2/17/2014 10:16:48 AM 18048 97290 21137

2/17/2014 10:16:49 AM 17382 97290 21137

2/17/2014 10:16:50 AM 17425 97290 21137

2/17/2014 10:16:51 AM 17706 97290 21137

2/17/2014 10:16:52 AM 19996 97290 21137

2/17/2014 10:16:53 AM 19069 97290 21137

2/17/2014 10:16:54 AM 18387 97290 21137

2/17/2014 10:16:55 AM 17257 97290 21137

2/17/2014 10:16:56 AM 17094 97290 21137

2/17/2014 10:16:57 AM 17173 97290 21137

2/17/2014 10:16:58 AM 16563 97290 21137

2/17/2014 10:16:59 AM 16470 97290 21137

2/17/2014 10:17:02 AM 17687 97290 21137

2/17/2014 10:17:03 AM 17741 97290 21137

2/17/2014 10:17:04 AM 16885 97290 21137

2/17/2014 10:17:05 AM 17301 97290 21137

2/17/2014 10:17:07 AM 17026 97290 21137

2/17/2014 10:17:10 AM 18251 97290 21137

2/17/2014 10:17:11 AM 18872 97290 21137

2/17/2014 10:17:12 AM 16568 97290 21137

2/17/2014 10:17:13 AM 17912 97290 21137

2/17/2014 10:17:14 AM 18638 97290 21137

2/17/2014 10:17:15 AM 18489 97290 21137

2/17/2014 10:17:17 AM 18675 97290 21137

2/17/2014 10:17:18 AM 18708 97290 21137

2/17/2014 10:17:19 AM 19257 97290 21137

2/17/2014 10:17:20 AM 19064 97290 21137

2/17/2014 10:17:23 AM 18584 97290 21137

2/17/2014 10:17:24 AM 15896 97290 21137

2/17/2014 10:17:25 AM 15944 97290 21137

2/17/2014 10:17:26 AM 17726 97290 21137

2/17/2014 10:17:27 AM 19371 97290 21137

2/17/2014 10:17:29 AM 19338 97290 21137

2/17/2014 10:17:30 AM 17974 97290 21137

2/17/2014 10:17:31 AM 17207 97290 21137

2/17/2014 10:17:32 AM 18846 97290 21137

2/17/2014 10:17:33 AM 17221 97290 21137

2/17/2014 10:17:34 AM 17145 97290 21137

2/17/2014 10:17:35 AM 18416 97290 21137

2/17/2014 10:17:36 AM 16364 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:17:38 AM 17027 97290 21137

2/17/2014 10:17:39 AM 16766 97290 21137

2/17/2014 10:17:40 AM 15201 97290 21137

2/17/2014 10:17:41 AM 16640 97290 21137

2/17/2014 10:17:44 AM 17583 97290 21137

2/17/2014 10:17:45 AM 17355 97290 21137

2/17/2014 10:17:47 AM 17089 97290 21137

2/17/2014 10:17:48 AM 19062 97290 21137

2/17/2014 10:17:49 AM 17845 97290 21137

2/17/2014 10:17:50 AM 18261 97290 21137

2/17/2014 10:17:51 AM 19325 97290 21137

2/17/2014 10:17:52 AM 18961 97290 21137

2/17/2014 10:17:53 AM 17640 97290 21137

2/17/2014 10:17:54 AM 17190 97290 21137

2/17/2014 10:17:55 AM 18457 97290 21137

2/17/2014 10:17:56 AM 18354 97290 21137

2/17/2014 10:17:57 AM 18928 97290 21137

2/17/2014 10:17:58 AM 19132 97290 21137

2/17/2014 10:17:59 AM 19003 97290 21137

2/17/2014 10:18:00 AM 18880 97290 21137

2/17/2014 10:18:01 AM 17320 97290 21137

2/17/2014 10:18:02 AM 18130 97290 21137

2/17/2014 10:18:05 AM 17868 97290 21137

2/17/2014 10:18:06 AM 18717 97290 21137

2/17/2014 10:18:07 AM 18479 97290 21137

2/17/2014 10:18:08 AM 18240 97290 21137

2/17/2014 10:18:09 AM 18540 97290 21137

2/17/2014 10:18:10 AM 18135 97290 21137

2/17/2014 10:18:11 AM 18873 97290 21137

2/17/2014 10:18:12 AM 19028 97290 21137

2/17/2014 10:18:13 AM 19007 97290 21137

2/17/2014 10:18:14 AM 17861 97290 21137

2/17/2014 10:18:15 AM 17575 97290 21137

2/17/2014 10:18:16 AM 17324 97290 21137

2/17/2014 10:18:17 AM 16961 97290 21137

2/17/2014 10:18:18 AM 17290 97290 21137

2/17/2014 10:18:19 AM 17042 97290 21137

2/17/2014 10:18:20 AM 16290 97290 21137

2/17/2014 10:18:21 AM 18052 97290 21137

2/17/2014 10:18:22 AM 19663 97290 21137

2/17/2014 10:18:23 AM 19466 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:18:24 AM 18606 97290 21137

2/17/2014 10:18:25 AM 18271 97290 21137

2/17/2014 10:18:26 AM 18097 97290 21137

2/17/2014 10:18:27 AM 17568 97290 21137

2/17/2014 10:18:28 AM 16656 97290 21137

2/17/2014 10:18:29 AM 17424 97290 21137

2/17/2014 10:18:30 AM 18456 97290 21137

2/17/2014 10:18:31 AM 17844 97290 21137

2/17/2014 10:18:32 AM 18621 97290 21137

2/17/2014 10:18:33 AM 20555 97290 21137

2/17/2014 10:18:34 AM 19658 97290 21137

2/17/2014 10:18:35 AM 19044 97290 21137

2/17/2014 10:18:36 AM 19521 97290 21137

2/17/2014 10:18:37 AM 17030 97290 21137

2/17/2014 10:18:38 AM 17667 97290 21137

2/17/2014 10:18:39 AM 17287 97290 21137

2/17/2014 10:18:40 AM 17821 97290 21137

2/17/2014 10:18:41 AM 17835 97290 21137

2/17/2014 10:18:42 AM 17298 97290 21137

2/17/2014 10:18:43 AM 16804 97290 21137

2/17/2014 10:18:44 AM 17821 97290 21137

2/17/2014 10:18:45 AM 15465 97290 21137

2/17/2014 10:18:49 AM 16357 97290 21137

2/17/2014 10:18:50 AM 17679 97290 21137

2/17/2014 10:18:55 AM 16825 97290 21137

2/17/2014 10:18:56 AM 18996 97290 21137

2/17/2014 10:18:57 AM 16239 97290 21137

2/17/2014 10:18:58 AM 17109 97290 21137

2/17/2014 10:18:59 AM 17447 97290 21137

2/17/2014 10:19:00 AM 18101 97290 21137

2/17/2014 10:19:01 AM 19285 97290 21137

2/17/2014 10:19:02 AM 18141 97290 21137

2/17/2014 10:19:03 AM 16775 97290 21137

2/17/2014 10:19:05 AM 18178 97290 21137

2/17/2014 10:19:06 AM 18104 97290 21137

2/17/2014 10:19:07 AM 19046 97290 21137

2/17/2014 10:19:08 AM 19161 97290 21137

2/17/2014 10:19:09 AM 19040 97290 21137

2/17/2014 10:19:10 AM 19070 97290 21137

2/17/2014 10:19:11 AM 17157 97290 21137

2/17/2014 10:19:12 AM 19409 97290 21137

Page 163 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:19:13 AM 18352 97290 21137

2/17/2014 10:19:14 AM 17938 97290 21137

2/17/2014 10:19:15 AM 17744 97290 21137

2/17/2014 10:19:16 AM 15866 97290 21137

2/17/2014 10:19:17 AM 18006 97290 21137

2/17/2014 10:19:18 AM 16921 97290 21137

2/17/2014 10:19:19 AM 17730 97290 21137

2/17/2014 10:19:20 AM 18412 97290 21137

2/17/2014 10:19:21 AM 16633 97290 21137

2/17/2014 10:19:22 AM 17568 97290 21137

2/17/2014 10:19:23 AM 16842 97290 21137

2/17/2014 10:19:24 AM 18070 97290 21137

2/17/2014 10:19:26 AM 19436 97290 21137

2/17/2014 10:19:27 AM 18989 97290 21137

2/17/2014 10:19:28 AM 19057 97290 21137

2/17/2014 10:19:29 AM 21804 97290 21137

2/17/2014 10:19:30 AM 19701 97290 21137

2/17/2014 10:19:31 AM 18155 97290 21137

2/17/2014 10:19:32 AM 18578 97290 21137

2/17/2014 10:19:33 AM 18594 97290 21137

2/17/2014 10:19:34 AM 18808 97290 21137

2/17/2014 10:19:35 AM 18884 97290 21137

2/17/2014 10:19:36 AM 19940 97290 21137

2/17/2014 10:19:37 AM 18635 97290 21137

2/17/2014 10:19:38 AM 19598 97290 21137

2/17/2014 10:19:39 AM 19569 97290 21137

2/17/2014 10:19:40 AM 18452 97290 21137

2/17/2014 10:19:41 AM 18233 97290 21137

2/17/2014 10:19:42 AM 17968 97290 21137

2/17/2014 10:19:43 AM 19612 97290 21137

2/17/2014 10:19:44 AM 18703 97290 21137

2/17/2014 10:19:45 AM 18475 97290 21137

2/17/2014 10:19:46 AM 17459 97290 21137

2/17/2014 10:19:47 AM 17594 97290 21137

2/17/2014 10:19:48 AM 17478 97290 21137

2/17/2014 10:19:49 AM 17809 97290 21137

2/17/2014 10:19:50 AM 16542 97290 21137

2/17/2014 10:19:51 AM 16465 97290 21137

2/17/2014 10:19:53 AM 18121 97290 21137

2/17/2014 10:19:54 AM 18990 97290 21137

2/17/2014 10:19:55 AM 19447 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:19:56 AM 17732 97290 21137

2/17/2014 10:19:57 AM 18383 97290 21137

2/17/2014 10:19:58 AM 18515 97290 21137

2/17/2014 10:19:59 AM 18369 97290 21137

2/17/2014 10:20:00 AM 17522 97290 21137

2/17/2014 10:20:01 AM 18480 97290 21137

2/17/2014 10:20:02 AM 18720 97290 21137

2/17/2014 10:20:03 AM 19620 97290 21137

2/17/2014 10:20:04 AM 18555 97290 21137

2/17/2014 10:20:05 AM 18798 97290 21137

2/17/2014 10:20:06 AM 17629 97290 21137

2/17/2014 10:20:07 AM 17037 97290 21137

2/17/2014 10:20:08 AM 17519 97290 21137

2/17/2014 10:20:09 AM 17910 97290 21137

2/17/2014 10:20:10 AM 18457 97290 21137

2/17/2014 10:20:11 AM 19134 97290 21137

2/17/2014 10:20:12 AM 18613 97290 21137

2/17/2014 10:20:13 AM 18813 97290 21137

2/17/2014 10:20:14 AM 17183 97290 21137

2/17/2014 10:20:15 AM 17735 97290 21137

2/17/2014 10:20:16 AM 16374 97290 21137

2/17/2014 10:20:17 AM 18403 97290 21137

2/17/2014 10:20:18 AM 18071 97290 21137

2/17/2014 10:20:19 AM 18455 97290 21137

2/17/2014 10:20:20 AM 18311 97290 21137

2/17/2014 10:20:21 AM 18258 97290 21137

2/17/2014 10:20:22 AM 19204 97290 21137

2/17/2014 10:20:23 AM 17401 97290 21137

2/17/2014 10:20:25 AM 17670 97290 21137

2/17/2014 10:20:26 AM 16657 97290 21137

2/17/2014 10:20:27 AM 18264 97290 21137

2/17/2014 10:20:28 AM 18636 97290 21137

2/17/2014 10:20:29 AM 16629 97290 21137

2/17/2014 10:20:30 AM 18197 97290 21137

2/17/2014 10:20:31 AM 17239 97290 21137

2/17/2014 10:20:32 AM 17509 97290 21137

2/17/2014 10:20:33 AM 17097 97290 21137

2/17/2014 10:20:34 AM 19214 97290 21137

2/17/2014 10:20:35 AM 19383 97290 21137

2/17/2014 10:20:36 AM 18915 97290 21137

2/17/2014 10:20:37 AM 18438 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:20:38 AM 17269 97290 21137

2/17/2014 10:20:39 AM 17487 97290 21137

2/17/2014 10:20:40 AM 17062 97290 21137

2/17/2014 10:20:41 AM 18515 97290 21137

2/17/2014 10:20:42 AM 15668 97290 21137

2/17/2014 10:20:43 AM 19007 97290 21137

2/17/2014 10:20:44 AM 16847 97290 21137

2/17/2014 10:20:45 AM 20140 97290 21137

2/17/2014 10:20:46 AM 18655 97290 21137

2/17/2014 10:20:47 AM 19513 97290 21137

2/17/2014 10:20:48 AM 18558 97290 21137

2/17/2014 10:20:50 AM 19144 97290 21137

2/17/2014 10:20:51 AM 19696 97290 21137

2/17/2014 10:20:52 AM 19804 97290 21137

2/17/2014 10:20:53 AM 18691 97290 21137

2/17/2014 10:20:54 AM 18052 97290 21137

2/17/2014 10:20:55 AM 20833 97290 21137

2/17/2014 10:20:57 AM 18979 97290 21137

2/17/2014 10:20:58 AM 19504 97290 21137

2/17/2014 10:20:59 AM 20206 97290 21137

2/17/2014 10:21:00 AM 19421 97290 21137

2/17/2014 10:21:01 AM 19765 97290 21137

2/17/2014 10:21:02 AM 18021 97290 21137

2/17/2014 10:21:03 AM 19025 97290 21137

2/17/2014 10:21:04 AM 18256 97290 21137

2/17/2014 10:21:05 AM 17464 97290 21137

2/17/2014 10:21:06 AM 18226 97290 21137

2/17/2014 10:21:07 AM 16766 97290 21137

2/17/2014 10:21:08 AM 16401 97290 21137

2/17/2014 10:21:09 AM 16421 97290 21137

2/17/2014 10:21:10 AM 17877 97290 21137

2/17/2014 10:21:11 AM 17969 97290 21137

2/17/2014 10:21:12 AM 17602 97290 21137

2/17/2014 10:21:13 AM 17660 97290 21137

2/17/2014 10:21:14 AM 18455 97290 21137

2/17/2014 10:21:15 AM 18203 97290 21137

2/17/2014 10:21:16 AM 18381 97290 21137

2/17/2014 10:21:17 AM 18095 97290 21137

2/17/2014 10:21:18 AM 19433 97290 21137

2/17/2014 10:21:19 AM 18538 97290 21137

2/17/2014 10:21:20 AM 16424 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:21:21 AM 15776 97290 21137

2/17/2014 10:21:22 AM 18584 97290 21137

2/17/2014 10:21:23 AM 17996 97290 21137

2/17/2014 10:21:24 AM 17759 97290 21137

2/17/2014 10:21:25 AM 17579 97290 21137

2/17/2014 10:21:26 AM 17535 97290 21137

2/17/2014 10:21:27 AM 21303 97290 21137

2/17/2014 10:21:28 AM 19515 97290 21137

2/17/2014 10:21:29 AM 17898 97290 21137

2/17/2014 10:21:30 AM 17794 97290 21137

2/17/2014 10:21:31 AM 17408 97290 21137

2/17/2014 10:21:32 AM 15752 97290 21137

2/17/2014 10:21:33 AM 15908 97290 21137

2/17/2014 10:21:34 AM 17507 97290 21137

2/17/2014 10:21:35 AM 15626 97290 21137

2/17/2014 10:21:36 AM 17466 97290 21137

2/17/2014 10:21:37 AM 16966 97290 21137

2/17/2014 10:21:38 AM 16511 97290 21137

2/17/2014 10:21:39 AM 16578 97290 21137

2/17/2014 10:21:40 AM 17704 97290 21137

2/17/2014 10:21:41 AM 17596 97290 21137

2/17/2014 10:21:42 AM 18769 97290 21137

2/17/2014 10:21:43 AM 16542 97290 21137

2/17/2014 10:21:44 AM 18295 97290 21137

2/17/2014 10:21:45 AM 17324 97290 21137

2/17/2014 10:21:46 AM 17081 97290 21137

2/17/2014 10:21:47 AM 17590 97290 21137

2/17/2014 10:21:48 AM 18137 97290 21137

2/17/2014 10:21:49 AM 19444 97290 21137

2/17/2014 10:21:50 AM 17041 97290 21137

2/17/2014 10:21:51 AM 19170 97290 21137

2/17/2014 10:21:52 AM 19132 97290 21137

2/17/2014 10:21:53 AM 20653 97290 21137

2/17/2014 10:21:54 AM 18993 97290 21137

2/17/2014 10:21:55 AM 18008 97290 21137

2/17/2014 10:21:56 AM 19382 97290 21137

2/17/2014 10:21:57 AM 19575 97290 21137

2/17/2014 10:21:58 AM 19713 97290 21137

2/17/2014 10:21:59 AM 19388 97290 21137

2/17/2014 10:22:00 AM 19697 97290 21137

2/17/2014 10:22:01 AM 19894 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:22:02 AM 18683 97290 21137

2/17/2014 10:22:03 AM 17961 97290 21137

2/17/2014 10:22:04 AM 19130 97290 21137

2/17/2014 10:22:05 AM 18792 97290 21137

2/17/2014 10:22:06 AM 17808 97290 21137

2/17/2014 10:22:07 AM 18192 97290 21137

2/17/2014 10:22:08 AM 18678 97290 21137

2/17/2014 10:22:09 AM 18919 97290 21137

2/17/2014 10:22:10 AM 17479 97290 21137

2/17/2014 10:22:11 AM 18530 97290 21137

2/17/2014 10:22:12 AM 19692 97290 21137

2/17/2014 10:22:14 AM 17775 97290 21137

2/17/2014 10:22:15 AM 18093 97290 21137

2/17/2014 10:22:16 AM 17243 97290 21137

2/17/2014 10:22:17 AM 18051 97290 21137

2/17/2014 10:22:18 AM 15972 97290 21137

2/17/2014 10:22:19 AM 15033 97290 21137

2/17/2014 10:22:20 AM 16688 97290 21137

2/17/2014 10:22:21 AM 16682 97290 21137

2/17/2014 10:22:22 AM 18690 97290 21137

2/17/2014 10:22:23 AM 18352 97290 21137

2/17/2014 10:22:24 AM 17608 97290 21137

2/17/2014 10:22:25 AM 18682 97290 21137

2/17/2014 10:22:26 AM 15650 97290 21137

2/17/2014 10:22:27 AM 16392 97290 21137

2/17/2014 10:22:28 AM 18228 97290 21137

2/17/2014 10:22:29 AM 18057 97290 21137

2/17/2014 10:22:30 AM 17624 97290 21137

2/17/2014 10:22:31 AM 16886 97290 21137

2/17/2014 10:22:32 AM 16911 97290 21137

2/17/2014 10:22:33 AM 18477 97290 21137

2/17/2014 10:22:34 AM 17639 97290 21137

2/17/2014 10:22:35 AM 16740 97290 21137

2/17/2014 10:22:36 AM 17745 97290 21137

2/17/2014 10:22:37 AM 17426 97290 21137

2/17/2014 10:22:41 AM 17828 97290 21137

2/17/2014 10:22:42 AM 18077 97290 21137

2/17/2014 10:22:43 AM 16879 97290 21137

2/17/2014 10:22:44 AM 18079 97290 21137

2/17/2014 10:22:45 AM 18050 97290 21137

2/17/2014 10:22:46 AM 15672 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:22:47 AM 15378 97290 21137

2/17/2014 10:22:48 AM 17494 97290 21137

2/17/2014 10:22:49 AM 17063 97290 21137

2/17/2014 10:22:50 AM 16896 97290 21137

2/17/2014 10:22:51 AM 17304 97290 21137

2/17/2014 10:22:52 AM 18066 97290 21137

2/17/2014 10:22:53 AM 19876 97290 21137

2/17/2014 10:22:54 AM 18049 97290 21137

2/17/2014 10:22:55 AM 18282 97290 21137

2/17/2014 10:22:56 AM 17230 97290 21137

2/17/2014 10:22:57 AM 17507 97290 21137

2/17/2014 10:22:58 AM 16736 97290 21137

2/17/2014 10:22:59 AM 16574 97290 21137

2/17/2014 10:23:00 AM 17853 97290 21137

2/17/2014 10:23:01 AM 18083 97290 21137

2/17/2014 10:23:03 AM 19325 97290 21137

2/17/2014 10:23:04 AM 18481 97290 21137

2/17/2014 10:23:05 AM 18360 97290 21137

2/17/2014 10:23:06 AM 18900 97290 21137

2/17/2014 10:23:07 AM 18135 97290 21137

2/17/2014 10:23:08 AM 18903 97290 21137

2/17/2014 10:23:09 AM 18976 97290 21137

2/17/2014 10:23:11 AM 19351 97290 21137

2/17/2014 10:23:12 AM 19897 97290 21137

2/17/2014 10:23:13 AM 19944 97290 21137

2/17/2014 10:23:14 AM 17916 97290 21137

2/17/2014 10:23:15 AM 18789 97290 21137

2/17/2014 10:23:16 AM 18467 97290 21137

2/17/2014 10:23:17 AM 19316 97290 21137

2/17/2014 10:23:18 AM 21119 97290 21137

2/17/2014 10:23:19 AM 21719 97290 21137

2/17/2014 10:23:20 AM 17895 97290 21137

2/17/2014 10:23:21 AM 18843 97290 21137

2/17/2014 10:23:22 AM 17910 97290 21137

2/17/2014 10:23:23 AM 18907 97290 21137

2/17/2014 10:23:24 AM 18917 97290 21137

2/17/2014 10:23:25 AM 17629 97290 21137

2/17/2014 10:23:26 AM 19707 97290 21137

2/17/2014 10:23:27 AM 19627 97290 21137

2/17/2014 10:23:28 AM 19726 97290 21137

2/17/2014 10:23:29 AM 18701 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:23:30 AM 18625 97290 21137

2/17/2014 10:23:31 AM 17676 97290 21137

2/17/2014 10:23:32 AM 15369 97290 21137

2/17/2014 10:23:33 AM 16712 97290 21137

2/17/2014 10:23:34 AM 16988 97290 21137

2/17/2014 10:23:35 AM 17987 97290 21137

2/17/2014 10:23:36 AM 17846 97290 21137

2/17/2014 10:23:37 AM 20211 97290 21137

2/17/2014 10:23:38 AM 17413 97290 21137

2/17/2014 10:23:39 AM 17703 97290 21137

2/17/2014 10:23:40 AM 17025 97290 21137

2/17/2014 10:23:41 AM 18536 97290 21137

2/17/2014 10:23:42 AM 17354 97290 21137

2/17/2014 10:23:43 AM 17478 97290 21137

2/17/2014 10:23:44 AM 17029 97290 21137

2/17/2014 10:23:45 AM 15687 97290 21137

2/17/2014 10:23:46 AM 16912 97290 21137

2/17/2014 10:23:47 AM 16738 97290 21137

2/17/2014 10:23:48 AM 17114 97290 21137

2/17/2014 10:23:49 AM 17928 97290 21137

2/17/2014 10:23:50 AM 18342 97290 21137

2/17/2014 10:23:52 AM 16851 97290 21137

2/17/2014 10:23:53 AM 17472 97290 21137

2/17/2014 10:23:54 AM 19698 97290 21137

2/17/2014 10:23:55 AM 18574 97290 21137

2/17/2014 10:23:56 AM 17723 97290 21137

2/17/2014 10:23:57 AM 16641 97290 21137

2/17/2014 10:23:58 AM 18050 97290 21137

2/17/2014 10:23:59 AM 15282 97290 21137

2/17/2014 10:24:00 AM 15970 97290 21137

2/17/2014 10:24:01 AM 16322 97290 21137

2/17/2014 10:24:02 AM 16500 97290 21137

2/17/2014 10:24:03 AM 18015 97290 21137

2/17/2014 10:24:04 AM 17013 97290 21137

2/17/2014 10:24:05 AM 18323 97290 21137

2/17/2014 10:24:06 AM 17721 97290 21137

2/17/2014 10:24:07 AM 17960 97290 21137

2/17/2014 10:24:08 AM 19280 97290 21137

2/17/2014 10:24:09 AM 18470 97290 21137

2/17/2014 10:24:10 AM 17817 97290 21137

2/17/2014 10:24:11 AM 17788 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:24:12 AM 16518 97290 21137

2/17/2014 10:24:13 AM 16549 97290 21137

2/17/2014 10:24:14 AM 16527 97290 21137

2/17/2014 10:24:15 AM 15532 97290 21137

2/17/2014 10:24:16 AM 15523 97290 21137

2/17/2014 10:24:18 AM 18137 97290 21137

2/17/2014 10:24:19 AM 18424 97290 21137

2/17/2014 10:24:20 AM 19426 97290 21137

2/17/2014 10:24:21 AM 19286 97290 21137

2/17/2014 10:24:22 AM 20421 97290 21137

2/17/2014 10:24:23 AM 17915 97290 21137

2/17/2014 10:24:24 AM 20348 97290 21137

2/17/2014 10:24:25 AM 19007 97290 21137

2/17/2014 10:24:26 AM 19511 97290 21137

2/17/2014 10:24:27 AM 18978 97290 21137

2/17/2014 10:24:28 AM 18184 97290 21137

2/17/2014 10:24:29 AM 19786 97290 21137

2/17/2014 10:24:30 AM 19586 97290 21137

2/17/2014 10:24:31 AM 18096 97290 21137

2/17/2014 10:24:32 AM 18984 97290 21137

2/17/2014 10:24:33 AM 17856 97290 21137

2/17/2014 10:24:34 AM 17364 97290 21137

2/17/2014 10:24:35 AM 18231 97290 21137

2/17/2014 10:24:36 AM 19587 97290 21137

2/17/2014 10:24:37 AM 19597 97290 21137

2/17/2014 10:24:38 AM 21369 97290 21137

2/17/2014 10:24:39 AM 18842 97290 21137

2/17/2014 10:24:40 AM 18090 97290 21137

2/17/2014 10:24:41 AM 15952 97290 21137

2/17/2014 10:24:42 AM 18418 97290 21137

2/17/2014 10:24:43 AM 18134 97290 21137

2/17/2014 10:24:44 AM 18393 97290 21137

2/17/2014 10:24:45 AM 19148 97290 21137

2/17/2014 10:24:46 AM 19487 97290 21137

2/17/2014 10:24:47 AM 19391 97290 21137

2/17/2014 10:24:48 AM 17118 97290 21137

2/17/2014 10:24:49 AM 15379 97290 21137

2/17/2014 10:24:50 AM 15124 97290 21137

2/17/2014 10:24:51 AM 17461 97290 21137

2/17/2014 10:24:52 AM 16785 97290 21137

2/17/2014 10:24:53 AM 17036 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:24:54 AM 17099 97290 21137

2/17/2014 10:24:55 AM 17505 97290 21137

2/17/2014 10:24:56 AM 17156 97290 21137

2/17/2014 10:24:57 AM 18839 97290 21137

2/17/2014 10:24:58 AM 17669 97290 21137

2/17/2014 10:24:59 AM 17137 97290 21137

2/17/2014 10:25:00 AM 16554 97290 21137

2/17/2014 10:25:01 AM 17098 97290 21137

2/17/2014 10:25:02 AM 17414 97290 21137

2/17/2014 10:25:03 AM 17043 97290 21137

2/17/2014 10:25:04 AM 17760 97290 21137

2/17/2014 10:25:05 AM 17310 97290 21137

2/17/2014 10:25:06 AM 18277 97290 21137

2/17/2014 10:25:07 AM 17169 97290 21137

2/17/2014 10:25:08 AM 17312 97290 21137

2/17/2014 10:25:09 AM 16088 97290 21137

2/17/2014 10:25:10 AM 17702 97290 21137

2/17/2014 10:25:11 AM 17775 97290 21137

2/17/2014 10:25:12 AM 17613 97290 21137

2/17/2014 10:25:15 AM 16409 97290 21137

2/17/2014 10:25:16 AM 16762 97290 21137

2/17/2014 10:25:17 AM 15560 97290 21137

2/17/2014 10:25:18 AM 16730 97290 21137

2/17/2014 10:25:19 AM 18462 97290 21137

2/17/2014 10:25:20 AM 17515 97290 21137

2/17/2014 10:25:21 AM 19259 97290 21137

2/17/2014 10:25:22 AM 18914 97290 21137

2/17/2014 10:25:23 AM 20118 97290 21137

2/17/2014 10:25:24 AM 19039 97290 21137

2/17/2014 10:25:25 AM 17209 97290 21137

2/17/2014 10:25:27 AM 15295 97290 21137

2/17/2014 10:25:28 AM 18014 97290 21137

2/17/2014 10:25:29 AM 18123 97290 21137

2/17/2014 10:25:31 AM 17872 97290 21137

2/17/2014 10:25:32 AM 20368 97290 21137

2/17/2014 10:25:33 AM 18982 97290 21137

2/17/2014 10:25:34 AM 18515 97290 21137

2/17/2014 10:25:35 AM 18518 97290 21137

2/17/2014 10:25:36 AM 18249 97290 21137

2/17/2014 10:25:37 AM 18782 97290 21137

2/17/2014 10:25:38 AM 17475 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:25:39 AM 19398 97290 21137

2/17/2014 10:25:40 AM 16909 97290 21137

2/17/2014 10:25:41 AM 19227 97290 21137

2/17/2014 10:25:42 AM 18367 97290 21137

2/17/2014 10:25:43 AM 17941 97290 21137

2/17/2014 10:25:44 AM 17235 97290 21137

2/17/2014 10:25:45 AM 17418 97290 21137

2/17/2014 10:25:46 AM 18394 97290 21137

2/17/2014 10:25:47 AM 18218 97290 21137

2/17/2014 10:25:48 AM 18984 97290 21137

2/17/2014 10:25:49 AM 17586 97290 21137

2/17/2014 10:25:50 AM 18526 97290 21137

2/17/2014 10:25:51 AM 18551 97290 21137

2/17/2014 10:25:52 AM 19638 97290 21137

2/17/2014 10:25:53 AM 19819 97290 21137

2/17/2014 10:25:54 AM 20524 97290 21137

2/17/2014 10:25:55 AM 17671 97290 21137

2/17/2014 10:25:56 AM 17317 97290 21137

2/17/2014 10:25:57 AM 17619 97290 21137

2/17/2014 10:25:58 AM 16615 97290 21137

2/17/2014 10:26:00 AM 16188 97290 21137

2/17/2014 10:26:01 AM 15537 97290 21137

2/17/2014 10:26:02 AM 16934 97290 21137

2/17/2014 10:26:03 AM 17403 97290 21137

2/17/2014 10:26:05 AM 18105 97290 21137

2/17/2014 10:26:06 AM 17906 97290 21137

2/17/2014 10:26:07 AM 18366 97290 21137

2/17/2014 10:26:08 AM 19081 97290 21137

2/17/2014 10:26:09 AM 17310 97290 21137

2/17/2014 10:26:10 AM 16987 97290 21137

2/17/2014 10:26:12 AM 16691 97290 21137

2/17/2014 10:26:13 AM 17493 97290 21137

2/17/2014 10:26:14 AM 16433 97290 21137

2/17/2014 10:26:15 AM 17668 97290 21137

2/17/2014 10:26:16 AM 18577 97290 21137

2/17/2014 10:26:17 AM 17424 97290 21137

2/17/2014 10:26:18 AM 19866 97290 21137

2/17/2014 10:26:19 AM 17956 97290 21137

2/17/2014 10:26:20 AM 17179 97290 21137

2/17/2014 10:26:21 AM 16954 97290 21137

2/17/2014 10:26:22 AM 17318 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:26:23 AM 18159 97290 21137

2/17/2014 10:26:24 AM 19120 97290 21137

2/17/2014 10:26:25 AM 17590 97290 21137

2/17/2014 10:26:26 AM 16907 97290 21137

2/17/2014 10:26:27 AM 17036 97290 21137

2/17/2014 10:26:28 AM 17129 97290 21137

2/17/2014 10:26:29 AM 17422 97290 21137

2/17/2014 10:26:30 AM 17975 97290 21137

2/17/2014 10:26:31 AM 17903 97290 21137

2/17/2014 10:26:32 AM 19476 97290 21137

2/17/2014 10:26:33 AM 18999 97290 21137

2/17/2014 10:26:34 AM 17229 97290 21137

2/17/2014 10:26:35 AM 16937 97290 21137

2/17/2014 10:26:36 AM 18274 97290 21137

2/17/2014 10:26:37 AM 17558 97290 21137

2/17/2014 10:26:39 AM 16324 97290 21137

2/17/2014 10:26:40 AM 17265 97290 21137

2/17/2014 10:26:41 AM 17996 97290 21137

2/17/2014 10:26:42 AM 19409 97290 21137

2/17/2014 10:26:43 AM 20182 97290 21137

2/17/2014 10:26:44 AM 18845 97290 21137

2/17/2014 10:26:45 AM 18721 97290 21137

2/17/2014 10:26:46 AM 18660 97290 21137

2/17/2014 10:26:47 AM 19185 97290 21137

2/17/2014 10:26:48 AM 18536 97290 21137

2/17/2014 10:26:49 AM 19784 97290 21137

2/17/2014 10:26:50 AM 18236 97290 21137

2/17/2014 10:26:51 AM 18389 97290 21137

2/17/2014 10:26:52 AM 19147 97290 21137

2/17/2014 10:26:53 AM 18886 97290 21137

2/17/2014 10:26:54 AM 18611 97290 21137

2/17/2014 10:26:55 AM 18393 97290 21137

2/17/2014 10:26:56 AM 17588 97290 21137

2/17/2014 10:26:57 AM 18767 97290 21137

2/17/2014 10:26:58 AM 19781 97290 21137

2/17/2014 10:27:00 AM 19041 97290 21137

2/17/2014 10:27:01 AM 17630 97290 21137

2/17/2014 10:27:02 AM 18057 97290 21137

2/17/2014 10:27:03 AM 18404 97290 21137

2/17/2014 10:27:04 AM 17111 97290 21137

2/17/2014 10:27:05 AM 14837 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:27:06 AM 15259 97290 21137

2/17/2014 10:27:07 AM 15724 97290 21137

2/17/2014 10:27:08 AM 17011 97290 21137

2/17/2014 10:27:09 AM 16522 97290 21137

2/17/2014 10:27:10 AM 18380 97290 21137

2/17/2014 10:27:11 AM 18875 97290 21137

2/17/2014 10:27:12 AM 18008 97290 21137

2/17/2014 10:27:13 AM 16652 97290 21137

2/17/2014 10:27:14 AM 16163 97290 21137

2/17/2014 10:27:15 AM 19220 97290 21137

2/17/2014 10:27:16 AM 18005 97290 21137

2/17/2014 10:27:17 AM 18241 97290 21137

2/17/2014 10:27:18 AM 18510 97290 21137

2/17/2014 10:27:19 AM 18547 97290 21137

2/17/2014 10:27:20 AM 18707 97290 21137

2/17/2014 10:27:21 AM 18326 97290 21137

2/17/2014 10:27:22 AM 17931 97290 21137

2/17/2014 10:27:23 AM 20683 97290 21137

2/17/2014 10:27:24 AM 18340 97290 21137

2/17/2014 10:27:25 AM 16855 97290 21137

2/17/2014 10:27:26 AM 18103 97290 21137

2/17/2014 10:27:27 AM 18176 97290 21137

2/17/2014 10:27:29 AM 18753 97290 21137

2/17/2014 10:27:30 AM 19658 97290 21137

2/17/2014 10:27:31 AM 19224 97290 21137

2/17/2014 10:27:33 AM 18241 97290 21137

2/17/2014 10:27:34 AM 18270 97290 21137

2/17/2014 10:27:36 AM 18992 97290 21137

2/17/2014 10:27:37 AM 18248 97290 21137

2/17/2014 10:27:38 AM 18272 97290 21137

2/17/2014 10:27:39 AM 18376 97290 21137

2/17/2014 10:27:41 AM 18431 97290 21137

2/17/2014 10:27:42 AM 19518 97290 21137

2/17/2014 10:27:44 AM 18529 97290 21137

2/17/2014 10:27:45 AM 20382 97290 21137

2/17/2014 10:27:46 AM 19135 97290 21137

2/17/2014 10:27:47 AM 17324 97290 21137

2/17/2014 10:27:48 AM 17351 97290 21137

2/17/2014 10:27:49 AM 16787 97290 21137

2/17/2014 10:27:50 AM 14546 97290 21137

2/17/2014 10:27:51 AM 16656 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:27:52 AM 17934 97290 21137

2/17/2014 10:27:53 AM 19153 97290 21137

2/17/2014 10:27:54 AM 18228 97290 21137

2/17/2014 10:27:55 AM 18627 97290 21137

2/17/2014 10:27:56 AM 19896 97290 21137

2/17/2014 10:27:57 AM 19194 97290 21137

2/17/2014 10:27:58 AM 18868 97290 21137

2/17/2014 10:27:59 AM 19237 97290 21137

2/17/2014 10:28:00 AM 17739 97290 21137

2/17/2014 10:28:01 AM 18384 97290 21137

2/17/2014 10:28:02 AM 21216 97290 21137

2/17/2014 10:28:03 AM 19494 97290 21137

2/17/2014 10:28:04 AM 18223 97290 21137

2/17/2014 10:28:05 AM 19586 97290 21137

2/17/2014 10:28:06 AM 18606 97290 21137

2/17/2014 10:28:07 AM 19771 97290 21137

2/17/2014 10:28:08 AM 18742 97290 21137

2/17/2014 10:28:09 AM 17795 97290 21137

2/17/2014 10:28:10 AM 17169 97290 21137

2/17/2014 10:28:11 AM 18422 97290 21137

2/17/2014 10:28:14 AM 16846 97290 21137

2/17/2014 10:28:15 AM 17621 97290 21137

2/17/2014 10:28:16 AM 16825 97290 21137

2/17/2014 10:28:18 AM 16479 97290 21137

2/17/2014 10:28:19 AM 16119 97290 21137

2/17/2014 10:28:20 AM 17170 97290 21137

2/17/2014 10:28:21 AM 17312 97290 21137

2/17/2014 10:28:22 AM 17108 97290 21137

2/17/2014 10:28:23 AM 18227 97290 21137

2/17/2014 10:28:24 AM 18146 97290 21137

2/17/2014 10:28:25 AM 16716 97290 21137

2/17/2014 10:28:26 AM 17529 97290 21137

2/17/2014 10:28:27 AM 18602 97290 21137

2/17/2014 10:28:28 AM 17490 97290 21137

2/17/2014 10:28:29 AM 17692 97290 21137

2/17/2014 10:28:30 AM 17833 97290 21137

2/17/2014 10:28:31 AM 19638 97290 21137

2/17/2014 10:28:32 AM 18349 97290 21137

2/17/2014 10:28:33 AM 17127 97290 21137

2/17/2014 10:28:34 AM 17962 97290 21137

2/17/2014 10:28:35 AM 19130 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:28:36 AM 20232 97290 21137

2/17/2014 10:28:37 AM 17238 97290 21137

2/17/2014 10:28:39 AM 19347 97290 21137

2/17/2014 10:28:40 AM 18187 97290 21137

2/17/2014 10:28:41 AM 17386 97290 21137

2/17/2014 10:28:42 AM 16856 97290 21137

2/17/2014 10:28:43 AM 17894 97290 21137

2/17/2014 10:28:44 AM 18183 97290 21137

2/17/2014 10:28:45 AM 18825 97290 21137

2/17/2014 10:28:46 AM 19796 97290 21137

2/17/2014 10:28:47 AM 18629 97290 21137

2/17/2014 10:28:49 AM 19239 97290 21137

2/17/2014 10:28:50 AM 18579 97290 21137

2/17/2014 10:28:51 AM 16315 97290 21137

2/17/2014 10:28:52 AM 19048 97290 21137

2/17/2014 10:28:53 AM 16672 97290 21137

2/17/2014 10:28:54 AM 15058 97290 21137

2/17/2014 10:28:55 AM 16814 97290 21137

2/17/2014 10:28:56 AM 16983 97290 21137

2/17/2014 10:28:57 AM 18375 97290 21137

2/17/2014 10:28:59 AM 17348 97290 21137

2/17/2014 10:29:00 AM 17087 97290 21137

2/17/2014 10:29:01 AM 17621 97290 21137

2/17/2014 10:29:02 AM 17065 97290 21137

2/17/2014 10:29:03 AM 16506 97290 21137

2/17/2014 10:29:04 AM 19126 97290 21137

2/17/2014 10:29:05 AM 20171 97290 21137

2/17/2014 10:29:06 AM 19833 97290 21137

2/17/2014 10:29:07 AM 18788 97290 21137

2/17/2014 10:29:08 AM 19067 97290 21137

2/17/2014 10:29:09 AM 17456 97290 21137

2/17/2014 10:29:10 AM 18584 97290 21137

2/17/2014 10:29:11 AM 18416 97290 21137

2/17/2014 10:29:12 AM 18944 97290 21137

2/17/2014 10:29:13 AM 18806 97290 21137

2/17/2014 10:29:14 AM 18621 97290 21137

2/17/2014 10:29:15 AM 17825 97290 21137

2/17/2014 10:29:20 AM 16822 97290 21137

2/17/2014 10:29:21 AM 18485 97290 21137

2/17/2014 10:29:22 AM 16051 97290 21137

2/17/2014 10:29:23 AM 16342 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:29:24 AM 15755 97290 21137

2/17/2014 10:29:25 AM 15399 97290 21137

2/17/2014 10:29:26 AM 15849 97290 21137

2/17/2014 10:29:27 AM 17012 97290 21137

2/17/2014 10:29:28 AM 18023 97290 21137

2/17/2014 10:29:29 AM 17525 97290 21137

2/17/2014 10:29:30 AM 18631 97290 21137

2/17/2014 10:29:31 AM 17557 97290 21137

2/17/2014 10:29:32 AM 19059 97290 21137

2/17/2014 10:29:33 AM 18445 97290 21137

2/17/2014 10:29:34 AM 17691 97290 21137

2/17/2014 10:29:35 AM 17442 97290 21137

2/17/2014 10:29:36 AM 16720 97290 21137

2/17/2014 10:29:38 AM 18475 97290 21137

2/17/2014 10:29:40 AM 17827 97290 21137

2/17/2014 10:29:42 AM 18176 97290 21137

2/17/2014 10:29:43 AM 17714 97290 21137

2/17/2014 10:29:44 AM 18138 97290 21137

2/17/2014 10:29:45 AM 18454 97290 21137

2/17/2014 10:29:46 AM 18053 97290 21137

2/17/2014 10:29:47 AM 17203 97290 21137

2/17/2014 10:29:48 AM 17771 97290 21137

2/17/2014 10:29:49 AM 17462 97290 21137

2/17/2014 10:29:50 AM 19515 97290 21137

2/17/2014 10:29:51 AM 18408 97290 21137

2/17/2014 10:29:52 AM 17292 97290 21137

2/17/2014 10:29:53 AM 16923 97290 21137

2/17/2014 10:29:54 AM 17880 97290 21137

2/17/2014 10:29:55 AM 20220 97290 21137

2/17/2014 10:29:56 AM 18165 97290 21137

2/17/2014 10:29:57 AM 16961 97290 21137

2/17/2014 10:29:58 AM 18310 97290 21137

2/17/2014 10:29:59 AM 17957 97290 21137

2/17/2014 10:30:00 AM 16999 97290 21137

2/17/2014 10:30:01 AM 17479 97290 21137

2/17/2014 10:30:04 AM 16683 97290 21137

2/17/2014 10:30:05 AM 17670 97290 21137

2/17/2014 10:30:06 AM 17377 97290 21137

2/17/2014 10:30:07 AM 17814 97290 21137

2/17/2014 10:30:08 AM 18313 97290 21137

2/17/2014 10:30:09 AM 17238 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:30:10 AM 16249 97290 21137

2/17/2014 10:30:11 AM 17412 97290 21137

2/17/2014 10:30:12 AM 18573 97290 21137

2/17/2014 10:30:13 AM 19253 97290 21137

2/17/2014 10:30:14 AM 18523 97290 21137

2/17/2014 10:30:15 AM 18731 97290 21137

2/17/2014 10:30:16 AM 18302 97290 21137

2/17/2014 10:30:17 AM 18165 97290 21137

2/17/2014 10:30:18 AM 19181 97290 21137

2/17/2014 10:30:19 AM 17905 97290 21137

2/17/2014 10:30:20 AM 16746 97290 21137

2/17/2014 10:30:21 AM 16666 97290 21137

2/17/2014 10:30:22 AM 14936 97290 21137

2/17/2014 10:30:23 AM 16364 97290 21137

2/17/2014 10:30:24 AM 17951 97290 21137

2/17/2014 10:30:25 AM 18677 97290 21137

2/17/2014 10:30:26 AM 18229 97290 21137

2/17/2014 10:30:27 AM 16407 97290 21137

2/17/2014 10:30:28 AM 21412 97290 21137

2/17/2014 10:30:29 AM 20413 97290 21137

2/17/2014 10:30:30 AM 18753 97290 21137

2/17/2014 10:30:31 AM 17468 97290 21137

2/17/2014 10:30:32 AM 18407 97290 21137

2/17/2014 10:30:33 AM 16601 97290 21137

2/17/2014 10:30:34 AM 15430 97290 21137

2/17/2014 10:30:35 AM 16997 97290 21137

2/17/2014 10:30:36 AM 18019 97290 21137

2/17/2014 10:30:37 AM 16354 97290 21137

2/17/2014 10:30:38 AM 17528 97290 21137

2/17/2014 10:30:39 AM 15362 97290 21137

2/17/2014 10:30:40 AM 16110 97290 21137

2/17/2014 10:30:41 AM 15637 97290 21137

2/17/2014 10:30:44 AM 19301 97290 21137

2/17/2014 10:30:45 AM 18085 97290 21137

2/17/2014 10:30:46 AM 16011 97290 21137

2/17/2014 10:30:47 AM 17862 97290 21137

2/17/2014 10:30:48 AM 18445 97290 21137

2/17/2014 10:30:49 AM 19641 97290 21137

2/17/2014 10:30:50 AM 18410 97290 21137

2/17/2014 10:30:51 AM 18732 97290 21137

2/17/2014 10:30:52 AM 18033 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:30:53 AM 18758 97290 21137

2/17/2014 10:30:54 AM 18069 97290 21137

2/17/2014 10:30:55 AM 16547 97290 21137

2/17/2014 10:30:56 AM 15356 97290 21137

2/17/2014 10:30:57 AM 17159 97290 21137

2/17/2014 10:30:58 AM 19020 97290 21137

2/17/2014 10:30:59 AM 19035 97290 21137

2/17/2014 10:31:00 AM 19068 97290 21137

2/17/2014 10:31:01 AM 17817 97290 21137

2/17/2014 10:31:02 AM 16634 97290 21137

2/17/2014 10:31:03 AM 17778 97290 21137

2/17/2014 10:31:05 AM 20716 97290 21137

2/17/2014 10:31:06 AM 18439 97290 21137

2/17/2014 10:31:07 AM 17029 97290 21137

2/17/2014 10:31:08 AM 18897 97290 21137

2/17/2014 10:31:09 AM 17564 97290 21137

2/17/2014 10:31:10 AM 16181 97290 21137

2/17/2014 10:31:17 AM 16308 97290 21137

2/17/2014 10:31:18 AM 16437 97290 21137

2/17/2014 10:31:19 AM 16019 97290 21137

2/17/2014 10:31:22 AM 15972 97290 21137

2/17/2014 10:31:25 AM 17994 97290 21137

2/17/2014 10:31:26 AM 20098 97290 21137

2/17/2014 10:31:27 AM 17804 97290 21137

2/17/2014 10:31:29 AM 18572 97290 21137

2/17/2014 10:31:30 AM 16373 97290 21137

2/17/2014 10:31:31 AM 16513 97290 21137

2/17/2014 10:31:32 AM 17418 97290 21137

2/17/2014 10:31:33 AM 17164 97290 21137

2/17/2014 10:31:34 AM 16231 97290 21137

2/17/2014 10:31:35 AM 16957 97290 21137

2/17/2014 10:31:39 AM 16976 97290 21137

2/17/2014 10:31:40 AM 17204 97290 21137

2/17/2014 10:31:41 AM 16661 97290 21137

2/17/2014 10:31:42 AM 16405 97290 21137

2/17/2014 10:31:43 AM 16131 97290 21137

2/17/2014 10:31:45 AM 15648 97290 21137

2/17/2014 10:31:47 AM 15370 97290 21137

2/17/2014 10:31:48 AM 16622 97290 21137

2/17/2014 10:31:49 AM 16815 97290 21137

2/17/2014 10:31:50 AM 15213 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:31:51 AM 16643 97290 21137

2/17/2014 10:31:52 AM 17721 97290 21137

2/17/2014 10:31:53 AM 16640 97290 21137

2/17/2014 10:31:54 AM 17930 97290 21137

2/17/2014 10:31:55 AM 18612 97290 21137

2/17/2014 10:31:56 AM 18543 97290 21137

2/17/2014 10:31:57 AM 17865 97290 21137

2/17/2014 10:31:58 AM 18986 97290 21137

2/17/2014 10:31:59 AM 18366 97290 21137

2/17/2014 10:32:00 AM 17341 97290 21137

2/17/2014 10:32:01 AM 17715 97290 21137

2/17/2014 10:32:02 AM 18768 97290 21137

2/17/2014 10:32:03 AM 19392 97290 21137

2/17/2014 10:32:04 AM 19158 97290 21137

2/17/2014 10:32:05 AM 17809 97290 21137

2/17/2014 10:32:06 AM 16632 97290 21137

2/17/2014 10:32:07 AM 17868 97290 21137

2/17/2014 10:32:08 AM 17847 97290 21137

2/17/2014 10:32:09 AM 16731 97290 21137

2/17/2014 10:32:10 AM 17383 97290 21137

2/17/2014 10:32:11 AM 19375 97290 21137

2/17/2014 10:32:12 AM 16484 97290 21137

2/17/2014 10:32:13 AM 16661 97290 21137

2/17/2014 10:32:14 AM 16285 97290 21137

2/17/2014 10:32:16 AM 17097 97290 21137

2/17/2014 10:32:17 AM 17294 97290 21137

2/17/2014 10:32:18 AM 17913 97290 21137

2/17/2014 10:32:19 AM 16658 97290 21137

2/17/2014 10:32:20 AM 16854 97290 21137

2/17/2014 10:32:21 AM 17323 97290 21137

2/17/2014 10:32:22 AM 17441 97290 21137

2/17/2014 10:32:23 AM 18550 97290 21137

2/17/2014 10:32:24 AM 16517 97290 21137

2/17/2014 10:32:25 AM 16069 97290 21137

2/17/2014 10:32:26 AM 17307 97290 21137

2/17/2014 10:32:27 AM 19357 97290 21137

2/17/2014 10:32:28 AM 18639 97290 21137

2/17/2014 10:32:29 AM 18639 97290 21137

2/17/2014 10:32:30 AM 18340 97290 21137

2/17/2014 10:32:31 AM 16975 97290 21137

2/17/2014 10:32:32 AM 17803 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:32:33 AM 16901 97290 21137

2/17/2014 10:32:34 AM 18775 97290 21137

2/17/2014 10:32:35 AM 17743 97290 21137

2/17/2014 10:32:36 AM 17966 97290 21137

2/17/2014 10:32:37 AM 20241 97290 21137

2/17/2014 10:32:38 AM 19160 97290 21137

2/17/2014 10:32:39 AM 17450 97290 21137

2/17/2014 10:32:40 AM 18642 97290 21137

2/17/2014 10:32:41 AM 16570 97290 21137

2/17/2014 10:32:42 AM 15092 97290 21137

2/17/2014 10:32:43 AM 16313 97290 21137

2/17/2014 10:32:44 AM 15688 97290 21137

2/17/2014 10:32:45 AM 16372 97290 21137

2/17/2014 10:32:46 AM 17593 97290 21137

2/17/2014 10:32:48 AM 16467 97290 21137

2/17/2014 10:32:49 AM 15066 97290 21137

2/17/2014 10:32:50 AM 17026 97290 21137

2/17/2014 10:32:51 AM 17936 97290 21137

2/17/2014 10:32:52 AM 18464 97290 21137

2/17/2014 10:32:53 AM 19076 97290 21137

2/17/2014 10:32:54 AM 18329 97290 21137

2/17/2014 10:32:55 AM 17842 97290 21137

2/17/2014 10:32:56 AM 18560 97290 21137

2/17/2014 10:32:57 AM 18680 97290 21137

2/17/2014 10:32:58 AM 17810 97290 21137

2/17/2014 10:32:59 AM 17005 97290 21137

2/17/2014 10:33:00 AM 16300 97290 21137

2/17/2014 10:33:02 AM 16993 97290 21137

2/17/2014 10:33:03 AM 16788 97290 21137

2/17/2014 10:33:04 AM 16227 97290 21137

2/17/2014 10:33:05 AM 16266 97290 21137

2/17/2014 10:33:06 AM 17086 97290 21137

2/17/2014 10:33:07 AM 17201 97290 21137

2/17/2014 10:33:08 AM 15190 97290 21137

2/17/2014 10:33:09 AM 15077 97290 21137

2/17/2014 10:33:10 AM 16219 97290 21137

2/17/2014 10:33:11 AM 15994 97290 21137

2/17/2014 10:33:12 AM 17798 97290 21137

2/17/2014 10:33:13 AM 16539 97290 21137

2/17/2014 10:33:14 AM 16375 97290 21137

2/17/2014 10:33:15 AM 16603 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:33:16 AM 17891 97290 21137

2/17/2014 10:33:18 AM 17685 97290 21137

2/17/2014 10:33:19 AM 18442 97290 21137

2/17/2014 10:33:20 AM 17905 97290 21137

2/17/2014 10:33:21 AM 18006 97290 21137

2/17/2014 10:33:22 AM 17671 97290 21137

2/17/2014 10:33:24 AM 17357 97290 21137

2/17/2014 10:33:25 AM 18109 97290 21137

2/17/2014 10:33:26 AM 18567 97290 21137

2/17/2014 10:33:27 AM 17572 97290 21137

2/17/2014 10:33:28 AM 18043 97290 21137

2/17/2014 10:33:29 AM 17200 97290 21137

2/17/2014 10:33:30 AM 16720 97290 21137

2/17/2014 10:33:31 AM 15970 97290 21137

2/17/2014 10:33:32 AM 16652 97290 21137

2/17/2014 10:33:33 AM 17663 97290 21137

2/17/2014 10:33:34 AM 17855 97290 21137

2/17/2014 10:33:35 AM 17304 97290 21137

2/17/2014 10:33:36 AM 16896 97290 21137

2/17/2014 10:33:37 AM 18114 97290 21137

2/17/2014 10:33:38 AM 18838 97290 21137

2/17/2014 10:33:39 AM 17699 97290 21137

2/17/2014 10:33:40 AM 18795 97290 21137

2/17/2014 10:33:41 AM 17058 97290 21137

2/17/2014 10:33:42 AM 16474 97290 21137

2/17/2014 10:33:43 AM 16538 97290 21137

2/17/2014 10:33:44 AM 17094 97290 21137

2/17/2014 10:33:45 AM 15673 97290 21137

2/17/2014 10:33:46 AM 17238 97290 21137

2/17/2014 10:33:47 AM 17359 97290 21137

2/17/2014 10:33:48 AM 16699 97290 21137

2/17/2014 10:33:49 AM 15395 97290 21137

2/17/2014 10:33:50 AM 18008 97290 21137

2/17/2014 10:33:51 AM 16592 97290 21137

2/17/2014 10:33:52 AM 16988 97290 21137

2/17/2014 10:33:53 AM 18737 97290 21137

2/17/2014 10:33:54 AM 17314 97290 21137

2/17/2014 10:33:55 AM 17588 97290 21137

2/17/2014 10:33:56 AM 17147 97290 21137

2/17/2014 10:33:57 AM 16616 97290 21137

2/17/2014 10:33:58 AM 17234 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:33:59 AM 19548 97290 21137

2/17/2014 10:34:00 AM 18717 97290 21137

2/17/2014 10:34:01 AM 18719 97290 21137

2/17/2014 10:34:02 AM 17430 97290 21137

2/17/2014 10:34:03 AM 16267 97290 21137

2/17/2014 10:34:04 AM 15406 97290 21137

2/17/2014 10:34:05 AM 16211 97290 21137

2/17/2014 10:34:06 AM 16443 97290 21137

2/17/2014 10:34:07 AM 17580 97290 21137

2/17/2014 10:34:08 AM 17475 97290 21137

2/17/2014 10:34:09 AM 16548 97290 21137

2/17/2014 10:34:10 AM 15717 97290 21137

2/17/2014 10:34:11 AM 16469 97290 21137

2/17/2014 10:34:12 AM 16087 97290 21137

2/17/2014 10:34:13 AM 15481 97290 21137

2/17/2014 10:34:14 AM 15600 97290 21137

2/17/2014 10:34:15 AM 16650 97290 21137

2/17/2014 10:34:16 AM 17962 97290 21137

2/17/2014 10:34:17 AM 17690 97290 21137

2/17/2014 10:34:18 AM 17442 97290 21137

2/17/2014 10:34:19 AM 17950 97290 21137

2/17/2014 10:34:20 AM 18227 97290 21137

2/17/2014 10:34:21 AM 16766 97290 21137

2/17/2014 10:34:22 AM 17991 97290 21137

2/17/2014 10:34:23 AM 17128 97290 21137

2/17/2014 10:34:24 AM 17572 97290 21137

2/17/2014 10:34:26 AM 16668 97290 21137

2/17/2014 10:34:27 AM 17817 97290 21137

2/17/2014 10:34:28 AM 17024 97290 21137

2/17/2014 10:34:29 AM 17606 97290 21137

2/17/2014 10:34:30 AM 17751 97290 21137

2/17/2014 10:34:31 AM 17847 97290 21137

2/17/2014 10:34:32 AM 17422 97290 21137

2/17/2014 10:34:33 AM 17105 97290 21137

2/17/2014 10:34:34 AM 17176 97290 21137

2/17/2014 10:34:35 AM 19264 97290 21137

2/17/2014 10:34:36 AM 18586 97290 21137

2/17/2014 10:34:37 AM 18566 97290 21137

2/17/2014 10:34:38 AM 18891 97290 21137

2/17/2014 10:34:39 AM 18373 97290 21137

2/17/2014 10:34:40 AM 18633 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:34:42 AM 18122 97290 21137

2/17/2014 10:34:43 AM 16501 97290 21137

2/17/2014 10:34:44 AM 18307 97290 21137

2/17/2014 10:34:45 AM 17477 97290 21137

2/17/2014 10:34:46 AM 17449 97290 21137

2/17/2014 10:34:47 AM 15616 97290 21137

2/17/2014 10:34:48 AM 16113 97290 21137

2/17/2014 10:34:49 AM 16988 97290 21137

2/17/2014 10:34:50 AM 16217 97290 21137

2/17/2014 10:34:51 AM 15754 97290 21137

2/17/2014 10:34:52 AM 17138 97290 21137

2/17/2014 10:34:53 AM 16764 97290 21137

2/17/2014 10:34:54 AM 16611 97290 21137

2/17/2014 10:34:55 AM 17082 97290 21137

2/17/2014 10:34:56 AM 16600 97290 21137

2/17/2014 10:34:57 AM 17440 97290 21137

2/17/2014 10:34:58 AM 19450 97290 21137

2/17/2014 10:34:59 AM 18272 97290 21137

2/17/2014 10:35:00 AM 17828 97290 21137

2/17/2014 10:35:01 AM 17597 97290 21137

2/17/2014 10:35:02 AM 17449 97290 21137

2/17/2014 10:35:03 AM 16782 97290 21137

2/17/2014 10:35:04 AM 14815 97290 21137

2/17/2014 10:35:05 AM 14414 97290 21137

2/17/2014 10:35:06 AM 16563 97290 21137

2/17/2014 10:35:07 AM 15390 97290 21137

2/17/2014 10:35:08 AM 18217 97290 21137

2/17/2014 10:35:09 AM 17214 97290 21137

2/17/2014 10:35:10 AM 17023 97290 21137

2/17/2014 10:35:11 AM 16976 97290 21137

2/17/2014 10:35:12 AM 15374 97290 21137

2/17/2014 10:35:13 AM 16293 97290 21137

2/17/2014 10:35:14 AM 16133 97290 21137

2/17/2014 10:35:15 AM 18673 97290 21137

2/17/2014 10:35:16 AM 18798 97290 21137

2/17/2014 10:35:17 AM 17809 97290 21137

2/17/2014 10:35:18 AM 17262 97290 21137

2/17/2014 10:35:19 AM 16615 97290 21137

2/17/2014 10:35:20 AM 15194 97290 21137

2/17/2014 10:35:21 AM 15528 97290 21137

2/17/2014 10:35:22 AM 17742 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:35:23 AM 17425 97290 21137

2/17/2014 10:35:25 AM 16486 97290 21137

2/17/2014 10:35:27 AM 17358 97290 21137

2/17/2014 10:35:28 AM 15739 97290 21137

2/17/2014 10:35:29 AM 17644 97290 21137

2/17/2014 10:35:31 AM 18202 97290 21137

2/17/2014 10:35:32 AM 18290 97290 21137

2/17/2014 10:35:33 AM 18312 97290 21137

2/17/2014 10:35:34 AM 19488 97290 21137

2/17/2014 10:35:36 AM 17770 97290 21137

2/17/2014 10:35:37 AM 16262 97290 21137

2/17/2014 10:35:38 AM 16395 97290 21137

2/17/2014 10:35:42 AM 17969 97290 21137

2/17/2014 10:35:43 AM 18022 97290 21137

2/17/2014 10:35:44 AM 17675 97290 21137

2/17/2014 10:35:45 AM 18977 97290 21137

2/17/2014 10:35:46 AM 17987 97290 21137

2/17/2014 10:35:47 AM 16976 97290 21137

2/17/2014 10:35:48 AM 16844 97290 21137

2/17/2014 10:35:49 AM 16841 97290 21137

2/17/2014 10:35:50 AM 18700 97290 21137

2/17/2014 10:35:51 AM 16705 97290 21137

2/17/2014 10:35:52 AM 17646 97290 21137

2/17/2014 10:35:53 AM 18151 97290 21137

2/17/2014 10:35:54 AM 18097 97290 21137

2/17/2014 10:35:55 AM 17484 97290 21137

2/17/2014 10:35:56 AM 16281 97290 21137

2/17/2014 10:35:57 AM 15890 97290 21137

2/17/2014 10:35:58 AM 16032 97290 21137

2/17/2014 10:35:59 AM 15468 97290 21137

2/17/2014 10:36:00 AM 14817 97290 21137

2/17/2014 10:36:01 AM 17954 97290 21137

2/17/2014 10:36:02 AM 19188 97290 21137

2/17/2014 10:36:03 AM 17397 97290 21137

2/17/2014 10:36:04 AM 16079 97290 21137

2/17/2014 10:36:05 AM 15660 97290 21137

2/17/2014 10:36:06 AM 15465 97290 21137

2/17/2014 10:36:07 AM 15566 97290 21137

2/17/2014 10:36:08 AM 15531 97290 21137

2/17/2014 10:36:10 AM 15813 97290 21137

2/17/2014 10:36:11 AM 15143 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:36:12 AM 15035 97290 21137

2/17/2014 10:36:13 AM 15729 97290 21137

2/17/2014 10:36:14 AM 16052 97290 21137

2/17/2014 10:36:15 AM 16343 97290 21137

2/17/2014 10:36:16 AM 18155 97290 21137

2/17/2014 10:36:17 AM 18549 97290 21137

2/17/2014 10:36:18 AM 16367 97290 21137

2/17/2014 10:36:19 AM 15581 97290 21137

2/17/2014 10:36:20 AM 15565 97290 21137

2/17/2014 10:36:21 AM 16821 97290 21137

2/17/2014 10:36:22 AM 17345 97290 21137

2/17/2014 10:36:24 AM 17561 97290 21137

2/17/2014 10:36:25 AM 15760 97290 21137

2/17/2014 10:36:26 AM 16420 97290 21137

2/17/2014 10:36:27 AM 17365 97290 21137

2/17/2014 10:36:28 AM 15891 97290 21137

2/17/2014 10:36:29 AM 17262 97290 21137

2/17/2014 10:36:30 AM 17845 97290 21137

2/17/2014 10:36:31 AM 17571 97290 21137

2/17/2014 10:36:32 AM 18252 97290 21137

2/17/2014 10:36:33 AM 17343 97290 21137

2/17/2014 10:36:34 AM 17535 97290 21137

2/17/2014 10:36:35 AM 17583 97290 21137

2/17/2014 10:36:38 AM 18413 97290 21137

2/17/2014 10:36:39 AM 16753 97290 21137

2/17/2014 10:36:40 AM 17418 97290 21137

2/17/2014 10:36:41 AM 16354 97290 21137

2/17/2014 10:36:42 AM 16568 97290 21137

2/17/2014 10:36:43 AM 16892 97290 21137

2/17/2014 10:36:44 AM 18023 97290 21137

2/17/2014 10:36:46 AM 16711 97290 21137

2/17/2014 10:36:47 AM 17827 97290 21137

2/17/2014 10:36:48 AM 17027 97290 21137

2/17/2014 10:36:49 AM 18416 97290 21137

2/17/2014 10:36:50 AM 19814 97290 21137

2/17/2014 10:36:51 AM 18783 97290 21137

2/17/2014 10:36:52 AM 17055 97290 21137

2/17/2014 10:36:53 AM 16143 97290 21137

2/17/2014 10:36:55 AM 16376 97290 21137

2/17/2014 10:36:56 AM 16214 97290 21137

2/17/2014 10:36:57 AM 16683 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:36:58 AM 18300 97290 21137

2/17/2014 10:36:59 AM 17085 97290 21137

2/17/2014 10:37:00 AM 16901 97290 21137

2/17/2014 10:37:01 AM 16075 97290 21137

2/17/2014 10:37:02 AM 15659 97290 21137

2/17/2014 10:37:03 AM 16904 97290 21137

2/17/2014 10:37:04 AM 18146 97290 21137

2/17/2014 10:37:06 AM 16066 97290 21137

2/17/2014 10:37:07 AM 14636 97290 21137

2/17/2014 10:37:08 AM 15329 97290 21137

2/17/2014 10:37:09 AM 17482 97290 21137

2/17/2014 10:37:10 AM 15320 97290 21137

2/17/2014 10:37:11 AM 15830 97290 21137

2/17/2014 10:37:12 AM 15297 97290 21137

2/17/2014 10:37:13 AM 14924 97290 21137

2/17/2014 10:37:14 AM 15821 97290 21137

2/17/2014 10:37:15 AM 16555 97290 21137

2/17/2014 10:37:16 AM 15808 97290 21137

2/17/2014 10:37:17 AM 15322 97290 21137

2/17/2014 10:37:18 AM 15680 97290 21137

2/17/2014 10:37:19 AM 15880 97290 21137

2/17/2014 10:37:20 AM 18920 97290 21137

2/17/2014 10:37:21 AM 19160 97290 21137

2/17/2014 10:37:22 AM 16130 97290 21137

2/17/2014 10:37:23 AM 16242 97290 21137

2/17/2014 10:37:24 AM 15790 97290 21137

2/17/2014 10:37:25 AM 15827 97290 21137

2/17/2014 10:37:26 AM 16586 97290 21137

2/17/2014 10:37:27 AM 17166 97290 21137

2/17/2014 10:37:28 AM 16681 97290 21137

2/17/2014 10:37:29 AM 16410 97290 21137

2/17/2014 10:37:30 AM 18082 97290 21137

2/17/2014 10:37:31 AM 18800 97290 21137

2/17/2014 10:37:33 AM 17255 97290 21137

2/17/2014 10:37:34 AM 16853 97290 21137

2/17/2014 10:37:35 AM 16993 97290 21137

2/17/2014 10:37:36 AM 16938 97290 21137

2/17/2014 10:37:37 AM 17584 97290 21137

2/17/2014 10:37:38 AM 18646 97290 21137

2/17/2014 10:37:39 AM 18011 97290 21137

2/17/2014 10:37:41 AM 17670 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:37:42 AM 18277 97290 21137

2/17/2014 10:37:43 AM 18189 97290 21137

2/17/2014 10:37:44 AM 18767 97290 21137

2/17/2014 10:37:45 AM 19211 97290 21137

2/17/2014 10:37:47 AM 19785 97290 21137

2/17/2014 10:37:48 AM 17876 97290 21137

2/17/2014 10:37:49 AM 18179 97290 21137

2/17/2014 10:37:50 AM 18075 97290 21137

2/17/2014 10:37:51 AM 17178 97290 21137

2/17/2014 10:37:52 AM 17254 97290 21137

2/17/2014 10:37:54 AM 17286 97290 21137

2/17/2014 10:37:55 AM 18391 97290 21137

2/17/2014 10:37:56 AM 17377 97290 21137

2/17/2014 10:37:57 AM 16944 97290 21137

2/17/2014 10:37:58 AM 16896 97290 21137

2/17/2014 10:37:59 AM 16734 97290 21137

2/17/2014 10:38:00 AM 16693 97290 21137

2/17/2014 10:38:01 AM 17703 97290 21137

2/17/2014 10:38:02 AM 19065 97290 21137

2/17/2014 10:38:03 AM 18146 97290 21137

2/17/2014 10:38:04 AM 17286 97290 21137

2/17/2014 10:38:05 AM 18391 97290 21137

2/17/2014 10:38:06 AM 18097 97290 21137

2/17/2014 10:38:07 AM 20844 97290 21137

2/17/2014 10:38:08 AM 19131 97290 21137

2/17/2014 10:38:09 AM 18942 97290 21137

2/17/2014 10:38:10 AM 19255 97290 21137

2/17/2014 10:38:11 AM 17114 97290 21137

2/17/2014 10:38:12 AM 19578 97290 21137

2/17/2014 10:38:13 AM 19144 97290 21137

2/17/2014 10:38:14 AM 17746 97290 21137

2/17/2014 10:38:15 AM 18236 97290 21137

2/17/2014 10:38:16 AM 19379 97290 21137

2/17/2014 10:38:17 AM 19095 97290 21137

2/17/2014 10:38:18 AM 19533 97290 21137

2/17/2014 10:38:19 AM 19703 97290 21137

2/17/2014 10:38:20 AM 17825 97290 21137

2/17/2014 10:38:21 AM 17476 97290 21137

2/17/2014 10:38:22 AM 19909 97290 21137

2/17/2014 10:38:23 AM 18837 97290 21137

2/17/2014 10:38:24 AM 18929 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:38:25 AM 16372 97290 21137

2/17/2014 10:38:26 AM 16153 97290 21137

2/17/2014 10:38:27 AM 18048 97290 21137

2/17/2014 10:38:28 AM 17442 97290 21137

2/17/2014 10:38:29 AM 17830 97290 21137

2/17/2014 10:38:30 AM 16577 97290 21137

2/17/2014 10:38:31 AM 19114 97290 21137

2/17/2014 10:38:32 AM 20858 97290 21137

2/17/2014 10:38:33 AM 17964 97290 21137

2/17/2014 10:38:34 AM 19611 97290 21137

2/17/2014 10:38:35 AM 18672 97290 21137

2/17/2014 10:38:36 AM 18588 97290 21137

2/17/2014 10:38:37 AM 17997 97290 21137

2/17/2014 10:38:38 AM 19199 97290 21137

2/17/2014 10:38:39 AM 18420 97290 21137

2/17/2014 10:38:40 AM 18945 97290 21137

2/17/2014 10:38:41 AM 17846 97290 21137

2/17/2014 10:38:42 AM 16881 97290 21137

2/17/2014 10:38:43 AM 16640 97290 21137

2/17/2014 10:38:44 AM 15650 97290 21137

2/17/2014 10:38:45 AM 16752 97290 21137

2/17/2014 10:38:46 AM 17808 97290 21137

2/17/2014 10:38:47 AM 17952 97290 21137

2/17/2014 10:38:48 AM 16848 97290 21137

2/17/2014 10:38:49 AM 17142 97290 21137

2/17/2014 10:38:50 AM 17125 97290 21137

2/17/2014 10:38:51 AM 17211 97290 21137

2/17/2014 10:38:52 AM 16932 97290 21137

2/17/2014 10:38:53 AM 16233 97290 21137

2/17/2014 10:38:54 AM 16568 97290 21137

2/17/2014 10:38:55 AM 17282 97290 21137

2/17/2014 10:38:56 AM 16470 97290 21137

2/17/2014 10:38:57 AM 14977 97290 21137

2/17/2014 10:38:58 AM 17454 97290 21137

2/17/2014 10:38:59 AM 18703 97290 21137

2/17/2014 10:39:00 AM 17366 97290 21137

2/17/2014 10:39:01 AM 17061 97290 21137

2/17/2014 10:39:02 AM 17165 97290 21137

2/17/2014 10:39:03 AM 17521 97290 21137

2/17/2014 10:39:04 AM 16620 97290 21137

2/17/2014 10:39:05 AM 17145 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:39:07 AM 16724 97290 21137

2/17/2014 10:39:08 AM 16991 97290 21137

2/17/2014 10:39:09 AM 16157 97290 21137

2/17/2014 10:39:10 AM 16399 97290 21137

2/17/2014 10:39:11 AM 17119 97290 21137

2/17/2014 10:39:12 AM 17900 97290 21137

2/17/2014 10:39:13 AM 18065 97290 21137

2/17/2014 10:39:14 AM 17746 97290 21137

2/17/2014 10:39:15 AM 18506 97290 21137

2/17/2014 10:39:16 AM 19056 97290 21137

2/17/2014 10:39:17 AM 18534 97290 21137

2/17/2014 10:39:18 AM 19333 97290 21137

2/17/2014 10:39:19 AM 18123 97290 21137

2/17/2014 10:39:20 AM 18390 97290 21137

2/17/2014 10:39:21 AM 17347 97290 21137

2/17/2014 10:39:22 AM 17507 97290 21137

2/17/2014 10:39:23 AM 17066 97290 21137

2/17/2014 10:39:24 AM 16866 97290 21137

2/17/2014 10:39:25 AM 15376 97290 21137

2/17/2014 10:39:26 AM 16834 97290 21137

2/17/2014 10:39:27 AM 17858 97290 21137

2/17/2014 10:39:28 AM 17304 97290 21137

2/17/2014 10:39:29 AM 17586 97290 21137

2/17/2014 10:39:30 AM 18676 97290 21137

2/17/2014 10:39:31 AM 18559 97290 21137

2/17/2014 10:39:32 AM 18139 97290 21137

2/17/2014 10:39:33 AM 17735 97290 21137

2/17/2014 10:39:34 AM 16583 97290 21137

2/17/2014 10:39:35 AM 16716 97290 21137

2/17/2014 10:39:36 AM 16629 97290 21137

2/17/2014 10:39:37 AM 16007 97290 21137

2/17/2014 10:39:38 AM 16991 97290 21137

2/17/2014 10:39:39 AM 16548 97290 21137

2/17/2014 10:39:40 AM 16707 97290 21137

2/17/2014 10:39:42 AM 17536 97290 21137

2/17/2014 10:39:43 AM 16474 97290 21137

2/17/2014 10:39:44 AM 17258 97290 21137

2/17/2014 10:39:45 AM 16194 97290 21137

2/17/2014 10:39:46 AM 16168 97290 21137

2/17/2014 10:39:47 AM 16372 97290 21137

2/17/2014 10:39:50 AM 18469 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:39:51 AM 17037 97290 21137

2/17/2014 10:39:52 AM 16799 97290 21137

2/17/2014 10:39:53 AM 16890 97290 21137

2/17/2014 10:39:54 AM 17002 97290 21137

2/17/2014 10:39:55 AM 17480 97290 21137

2/17/2014 10:39:56 AM 15410 97290 21137

2/17/2014 10:39:57 AM 15132 97290 21137

2/17/2014 10:39:58 AM 16113 97290 21137

2/17/2014 10:39:59 AM 16238 97290 21137

2/17/2014 10:40:00 AM 16359 97290 21137

2/17/2014 10:40:01 AM 16210 97290 21137

2/17/2014 10:40:02 AM 17072 97290 21137

2/17/2014 10:40:03 AM 16088 97290 21137

2/17/2014 10:40:04 AM 18722 97290 21137

2/17/2014 10:40:05 AM 18120 97290 21137

2/17/2014 10:40:06 AM 16980 97290 21137

2/17/2014 10:40:07 AM 16215 97290 21137

2/17/2014 10:40:09 AM 17168 97290 21137

2/17/2014 10:40:10 AM 16502 97290 21137

2/17/2014 10:40:11 AM 18091 97290 21137

2/17/2014 10:40:13 AM 17009 97290 21137

2/17/2014 10:40:14 AM 18082 97290 21137

2/17/2014 10:40:15 AM 18950 97290 21137

2/17/2014 10:40:16 AM 20097 97290 21137

2/17/2014 10:40:17 AM 18344 97290 21137

2/17/2014 10:40:19 AM 15719 97290 21137

2/17/2014 10:40:20 AM 16259 97290 21137

2/17/2014 10:40:21 AM 15345 97290 21137

2/17/2014 10:40:22 AM 16646 97290 21137

2/17/2014 10:40:23 AM 17661 97290 21137

2/17/2014 10:40:24 AM 16595 97290 21137

2/17/2014 10:40:25 AM 16178 97290 21137

2/17/2014 10:40:26 AM 16254 97290 21137

2/17/2014 10:40:27 AM 17653 97290 21137

2/17/2014 10:40:28 AM 18513 97290 21137

2/17/2014 10:40:29 AM 17078 97290 21137

2/17/2014 10:40:30 AM 18309 97290 21137

2/17/2014 10:40:31 AM 18647 97290 21137

2/17/2014 10:40:32 AM 16121 97290 21137

2/17/2014 10:40:33 AM 16090 97290 21137

2/17/2014 10:40:34 AM 17342 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:40:35 AM 15615 97290 21137

2/17/2014 10:40:37 AM 17813 97290 21137

2/17/2014 10:40:38 AM 17893 97290 21137

2/17/2014 10:40:39 AM 17433 97290 21137

2/17/2014 10:40:40 AM 18908 97290 21137

2/17/2014 10:40:41 AM 17957 97290 21137

2/17/2014 10:40:44 AM 16147 97290 21137

2/17/2014 10:40:45 AM 16156 97290 21137

2/17/2014 10:40:50 AM 16646 97290 21137

2/17/2014 10:40:51 AM 16221 97290 21137

2/17/2014 10:40:52 AM 16715 97290 21137

2/17/2014 10:40:54 AM 17657 97290 21137

2/17/2014 10:40:55 AM 16864 97290 21137

2/17/2014 10:40:56 AM 17836 97290 21137

2/17/2014 10:40:57 AM 16399 97290 21137

2/17/2014 10:40:58 AM 16489 97290 21137

2/17/2014 10:40:59 AM 16842 97290 21137

2/17/2014 10:41:00 AM 16660 97290 21137

2/17/2014 10:41:01 AM 15535 97290 21137

2/17/2014 10:41:02 AM 14863 97290 21137

2/17/2014 10:41:03 AM 14906 97290 21137

2/17/2014 10:41:04 AM 15096 97290 21137

2/17/2014 10:41:05 AM 14004 97290 21137

2/17/2014 10:41:06 AM 15081 97290 21137

2/17/2014 10:41:07 AM 15890 97290 21137

2/17/2014 10:41:08 AM 16002 97290 21137

2/17/2014 10:41:09 AM 16030 97290 21137

2/17/2014 10:41:10 AM 15287 97290 21137

2/17/2014 10:41:13 AM 16485 97290 21137

2/17/2014 10:41:14 AM 18341 97290 21137

2/17/2014 10:41:16 AM 18074 97290 21137

2/17/2014 10:41:17 AM 16428 97290 21137

2/17/2014 10:41:21 AM 16633 97290 21137

2/17/2014 10:41:22 AM 16578 97290 21137

2/17/2014 10:41:23 AM 15334 97290 21137

2/17/2014 10:41:24 AM 15773 97290 21137

2/17/2014 10:41:25 AM 16363 97290 21137

2/17/2014 10:41:26 AM 18251 97290 21137

2/17/2014 10:41:27 AM 17792 97290 21137

2/17/2014 10:41:28 AM 17738 97290 21137

2/17/2014 10:41:29 AM 17934 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:41:30 AM 19003 97290 21137

2/17/2014 10:41:31 AM 16661 97290 21137

2/17/2014 10:41:32 AM 18595 97290 21137

2/17/2014 10:41:33 AM 17008 97290 21137

2/17/2014 10:41:34 AM 17692 97290 21137

2/17/2014 10:41:35 AM 15973 97290 21137

2/17/2014 10:41:36 AM 15423 97290 21137

2/17/2014 10:41:37 AM 14805 97290 21137

2/17/2014 10:41:38 AM 14711 97290 21137

2/17/2014 10:41:39 AM 15738 97290 21137

2/17/2014 10:41:40 AM 18994 97290 21137

2/17/2014 10:41:41 AM 19388 97290 21137

2/17/2014 10:41:42 AM 17507 97290 21137

2/17/2014 10:41:43 AM 16976 97290 21137

2/17/2014 10:41:44 AM 18194 97290 21137

2/17/2014 10:41:45 AM 16788 97290 21137

2/17/2014 10:41:46 AM 17067 97290 21137

2/17/2014 10:41:47 AM 17616 97290 21137

2/17/2014 10:41:48 AM 15384 97290 21137

2/17/2014 10:41:49 AM 17796 97290 21137

2/17/2014 10:41:50 AM 18699 97290 21137

2/17/2014 10:41:51 AM 15864 97290 21137

2/17/2014 10:41:52 AM 17826 97290 21137

2/17/2014 10:41:53 AM 16066 97290 21137

2/17/2014 10:41:54 AM 16076 97290 21137

2/17/2014 10:41:55 AM 17039 97290 21137

2/17/2014 10:41:56 AM 18300 97290 21137

2/17/2014 10:41:57 AM 17205 97290 21137

2/17/2014 10:41:58 AM 17201 97290 21137

2/17/2014 10:41:59 AM 18010 97290 21137

2/17/2014 10:42:00 AM 17162 97290 21137

2/17/2014 10:42:01 AM 18000 97290 21137

2/17/2014 10:42:02 AM 16740 97290 21137

2/17/2014 10:42:03 AM 19035 97290 21137

2/17/2014 10:42:04 AM 18348 97290 21137

2/17/2014 10:42:05 AM 16437 97290 21137

2/17/2014 10:42:06 AM 17999 97290 21137

2/17/2014 10:42:07 AM 17940 97290 21137

2/17/2014 10:42:08 AM 18315 97290 21137

2/17/2014 10:42:09 AM 16158 97290 21137

2/17/2014 10:42:10 AM 16249 97290 21137

Page 194 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:42:11 AM 15432 97290 21137

2/17/2014 10:42:12 AM 15498 97290 21137

2/17/2014 10:42:13 AM 15694 97290 21137

2/17/2014 10:42:15 AM 16513 97290 21137

2/17/2014 10:42:16 AM 17028 97290 21137

2/17/2014 10:42:17 AM 17547 97290 21137

2/17/2014 10:42:18 AM 17256 97290 21137

2/17/2014 10:42:19 AM 18264 97290 21137

2/17/2014 10:42:20 AM 18156 97290 21137

2/17/2014 10:42:21 AM 17049 97290 21137

2/17/2014 10:42:22 AM 18092 97290 21137

2/17/2014 10:42:23 AM 14663 97290 21137

2/17/2014 10:42:24 AM 16655 97290 21137

2/17/2014 10:42:25 AM 15474 97290 21137

2/17/2014 10:42:26 AM 16918 97290 21137

2/17/2014 10:42:27 AM 17939 97290 21137

2/17/2014 10:42:28 AM 17235 97290 21137

2/17/2014 10:42:29 AM 16128 97290 21137

2/17/2014 10:42:30 AM 18192 97290 21137

2/17/2014 10:42:31 AM 17808 97290 21137

2/17/2014 10:42:32 AM 17652 97290 21137

2/17/2014 10:42:33 AM 17133 97290 21137

2/17/2014 10:42:35 AM 16475 97290 21137

2/17/2014 10:42:37 AM 15917 97290 21137

2/17/2014 10:42:38 AM 14839 97290 21137

2/17/2014 10:42:39 AM 16189 97290 21137

2/17/2014 10:42:40 AM 18567 97290 21137

2/17/2014 10:42:41 AM 18142 97290 21137

2/17/2014 10:42:43 AM 16381 97290 21137

2/17/2014 10:42:44 AM 17595 97290 21137

2/17/2014 10:42:45 AM 16608 97290 21137

2/17/2014 10:42:46 AM 19062 97290 21137

2/17/2014 10:42:48 AM 17481 97290 21137

2/17/2014 10:42:49 AM 18560 97290 21137

2/17/2014 10:42:50 AM 17300 97290 21137

2/17/2014 10:42:51 AM 17555 97290 21137

2/17/2014 10:42:52 AM 17678 97290 21137

2/17/2014 10:42:53 AM 16269 97290 21137

2/17/2014 10:42:54 AM 15587 97290 21137

2/17/2014 10:42:56 AM 17421 97290 21137

2/17/2014 10:42:57 AM 16895 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:42:58 AM 18053 97290 21137

2/17/2014 10:42:59 AM 18313 97290 21137

2/17/2014 10:43:00 AM 17508 97290 21137

2/17/2014 10:43:01 AM 17247 97290 21137

2/17/2014 10:43:02 AM 16641 97290 21137

2/17/2014 10:43:04 AM 16865 97290 21137

2/17/2014 10:43:05 AM 15256 97290 21137

2/17/2014 10:43:06 AM 15514 97290 21137

2/17/2014 10:43:07 AM 14558 97290 21137

2/17/2014 10:43:08 AM 14679 97290 21137

2/17/2014 10:43:09 AM 15490 97290 21137

2/17/2014 10:43:10 AM 15242 97290 21137

2/17/2014 10:43:11 AM 16920 97290 21137

2/17/2014 10:43:12 AM 15450 97290 21137

2/17/2014 10:43:13 AM 15352 97290 21137

2/17/2014 10:43:14 AM 15238 97290 21137

2/17/2014 10:43:15 AM 14549 97290 21137

2/17/2014 10:43:16 AM 15007 97290 21137

2/17/2014 10:43:17 AM 14851 97290 21137

2/17/2014 10:44:42 AM 17782 97290 21137

2/17/2014 10:44:43 AM 18605 97290 21137

2/17/2014 10:44:46 AM 19175 97290 21137

2/17/2014 10:44:49 AM 18954 97290 21137

2/17/2014 10:44:53 AM 19098 97290 21137

2/17/2014 10:44:54 AM 20464 97290 21137

2/17/2014 10:44:55 AM 18226 97290 21137

2/17/2014 10:44:57 AM 19349 97290 21137

2/17/2014 10:44:58 AM 18967 97290 21137

2/17/2014 10:45:00 AM 16387 97290 21137

2/17/2014 10:45:02 AM 18011 97290 21137

2/17/2014 10:45:03 AM 18003 97290 21137

2/17/2014 10:45:04 AM 16500 97290 21137

2/17/2014 10:45:05 AM 16425 97290 21137

2/17/2014 10:45:07 AM 16896 97290 21137

2/17/2014 10:45:08 AM 16554 97290 21137

2/17/2014 10:45:09 AM 17488 97290 21137

2/17/2014 10:45:10 AM 18682 97290 21137

2/17/2014 10:45:11 AM 16820 97290 21137

2/17/2014 10:45:13 AM 15991 97290 21137

2/17/2014 10:45:14 AM 16987 97290 21137

2/17/2014 10:45:15 AM 16217 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:45:16 AM 17344 97290 21137

2/17/2014 10:45:17 AM 19066 97290 21137

2/17/2014 10:45:18 AM 15836 97290 21137

2/17/2014 10:45:19 AM 17159 97290 21137

2/17/2014 10:45:20 AM 18030 97290 21137

2/17/2014 10:45:21 AM 17917 97290 21137

2/17/2014 10:45:22 AM 18279 97290 21137

2/17/2014 10:45:23 AM 17409 97290 21137

2/17/2014 10:45:24 AM 16772 97290 21137

2/17/2014 10:45:25 AM 19043 97290 21137

2/17/2014 10:45:26 AM 17540 97290 21137

2/17/2014 10:45:28 AM 17716 97290 21137

2/17/2014 10:45:29 AM 18619 97290 21137

2/17/2014 10:45:30 AM 17824 97290 21137

2/17/2014 10:45:31 AM 17206 97290 21137

2/17/2014 10:45:33 AM 16990 97290 21137

2/17/2014 10:45:34 AM 16517 97290 21137

2/17/2014 10:45:36 AM 17502 97290 21137

2/17/2014 10:45:37 AM 16375 97290 21137

2/17/2014 10:45:38 AM 17564 97290 21137

2/17/2014 10:45:39 AM 15011 97290 21137

2/17/2014 10:45:40 AM 16232 97290 21137

2/17/2014 10:45:41 AM 19148 97290 21137

2/17/2014 10:45:42 AM 17087 97290 21137

2/17/2014 10:45:43 AM 19121 97290 21137

2/17/2014 10:45:44 AM 17560 97290 21137

2/17/2014 10:45:45 AM 17590 97290 21137

2/17/2014 10:45:46 AM 17447 97290 21137

2/17/2014 10:45:47 AM 16961 97290 21137

2/17/2014 10:45:48 AM 16840 97290 21137

2/17/2014 10:45:49 AM 17380 97290 21137

2/17/2014 10:45:50 AM 19105 97290 21137

2/17/2014 10:45:51 AM 18996 97290 21137

2/17/2014 10:45:52 AM 16359 97290 21137

2/17/2014 10:45:53 AM 17529 97290 21137

2/17/2014 10:45:54 AM 16802 97290 21137

2/17/2014 10:45:55 AM 16320 97290 21137

2/17/2014 10:45:56 AM 17250 97290 21137

2/17/2014 10:45:57 AM 17452 97290 21137

2/17/2014 10:45:58 AM 16783 97290 21137

2/17/2014 10:45:59 AM 15296 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:46:00 AM 16214 97290 21137

2/17/2014 10:46:01 AM 15423 97290 21137

2/17/2014 10:46:02 AM 17145 97290 21137

2/17/2014 10:46:03 AM 18446 97290 21137

2/17/2014 10:46:04 AM 16611 97290 21137

2/17/2014 10:46:05 AM 16033 97290 21137

2/17/2014 10:46:06 AM 16368 97290 21137

2/17/2014 10:46:07 AM 17832 97290 21137

2/17/2014 10:46:08 AM 17448 97290 21137

2/17/2014 10:46:09 AM 16572 97290 21137

2/17/2014 10:46:10 AM 15993 97290 21137

2/17/2014 10:46:11 AM 17498 97290 21137

2/17/2014 10:46:12 AM 18174 97290 21137

2/17/2014 10:46:13 AM 18913 97290 21137

2/17/2014 10:46:14 AM 19398 97290 21137

2/17/2014 10:46:15 AM 17239 97290 21137

2/17/2014 10:46:16 AM 18619 97290 21137

2/17/2014 10:46:17 AM 18665 97290 21137

2/17/2014 10:46:18 AM 18106 97290 21137

2/17/2014 10:46:19 AM 18836 97290 21137

2/17/2014 10:46:20 AM 17759 97290 21137

2/17/2014 10:46:21 AM 20640 97290 21137

2/17/2014 10:46:22 AM 20850 97290 21137

2/17/2014 10:46:23 AM 17182 97290 21137

2/17/2014 10:46:24 AM 19085 97290 21137

2/17/2014 10:46:25 AM 19171 97290 21137

2/17/2014 10:46:27 AM 19768 97290 21137

2/17/2014 10:46:28 AM 19312 97290 21137

2/17/2014 10:46:29 AM 18478 97290 21137

2/17/2014 10:46:30 AM 20339 97290 21137

2/17/2014 10:46:31 AM 18045 97290 21137

2/17/2014 10:46:32 AM 20261 97290 21137

2/17/2014 10:46:33 AM 17845 97290 21137

2/17/2014 10:46:34 AM 18261 97290 21137

2/17/2014 10:46:35 AM 15605 97290 21137

2/17/2014 10:46:36 AM 17401 97290 21137

2/17/2014 10:46:37 AM 17580 97290 21137

2/17/2014 10:46:38 AM 18975 97290 21137

2/17/2014 10:46:39 AM 19203 97290 21137

2/17/2014 10:46:40 AM 17341 97290 21137

2/17/2014 10:46:41 AM 19245 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:46:42 AM 19991 97290 21137

2/17/2014 10:46:45 AM 16986 97290 21137

2/17/2014 10:46:46 AM 17206 97290 21137

2/17/2014 10:46:47 AM 18191 97290 21137

2/17/2014 10:46:48 AM 18498 97290 21137

2/17/2014 10:46:49 AM 18934 97290 21137

2/17/2014 10:46:50 AM 17063 97290 21137

2/17/2014 10:46:52 AM 17604 97290 21137

2/17/2014 10:46:53 AM 18051 97290 21137

2/17/2014 10:46:54 AM 20622 97290 21137

2/17/2014 10:46:55 AM 19015 97290 21137

2/17/2014 10:46:56 AM 19304 97290 21137

2/17/2014 10:46:57 AM 16556 97290 21137

2/17/2014 10:46:58 AM 18209 97290 21137

2/17/2014 10:46:59 AM 18172 97290 21137

2/17/2014 10:47:00 AM 16843 97290 21137

2/17/2014 10:47:01 AM 19030 97290 21137

2/17/2014 10:47:03 AM 18461 97290 21137

2/17/2014 10:47:04 AM 17275 97290 21137

2/17/2014 10:47:05 AM 17879 97290 21137

2/17/2014 10:47:06 AM 17219 97290 21137

2/17/2014 10:47:08 AM 16631 97290 21137

2/17/2014 10:47:09 AM 17417 97290 21137

2/17/2014 10:47:10 AM 16654 97290 21137

2/17/2014 10:47:11 AM 16853 97290 21137

2/17/2014 10:47:12 AM 19243 97290 21137

2/17/2014 10:47:13 AM 18341 97290 21137

2/17/2014 10:47:14 AM 17575 97290 21137

2/17/2014 10:47:15 AM 16123 97290 21137

2/17/2014 10:47:16 AM 16571 97290 21137

2/17/2014 10:47:17 AM 16232 97290 21137

2/17/2014 10:47:18 AM 15938 97290 21137

2/17/2014 10:47:19 AM 16734 97290 21137

2/17/2014 10:47:20 AM 17413 97290 21137

2/17/2014 10:47:21 AM 15993 97290 21137

2/17/2014 10:47:22 AM 17228 97290 21137

2/17/2014 10:47:23 AM 17447 97290 21137

2/17/2014 10:47:24 AM 18971 97290 21137

2/17/2014 10:47:25 AM 17763 97290 21137

2/17/2014 10:47:26 AM 17880 97290 21137

2/17/2014 10:47:27 AM 17190 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:47:28 AM 18157 97290 21137

2/17/2014 10:47:29 AM 16779 97290 21137

2/17/2014 10:47:30 AM 17395 97290 21137

2/17/2014 10:47:31 AM 17128 97290 21137

2/17/2014 10:47:32 AM 16222 97290 21137

2/17/2014 10:47:33 AM 17015 97290 21137

2/17/2014 10:47:35 AM 17286 97290 21137

2/17/2014 10:47:36 AM 17551 97290 21137

2/17/2014 10:47:37 AM 17835 97290 21137

2/17/2014 10:47:38 AM 17559 97290 21137

2/17/2014 10:47:39 AM 17770 97290 21137

2/17/2014 10:47:40 AM 15632 97290 21137

2/17/2014 10:47:41 AM 15608 97290 21137

2/17/2014 10:47:42 AM 15152 97290 21137

2/17/2014 10:47:43 AM 15908 97290 21137

2/17/2014 10:47:44 AM 16307 97290 21137

2/17/2014 10:47:45 AM 15086 97290 21137

2/17/2014 10:47:46 AM 18411 97290 21137

2/17/2014 10:47:47 AM 16843 97290 21137

2/17/2014 10:47:48 AM 17050 97290 21137

2/17/2014 10:47:49 AM 16772 97290 21137

2/17/2014 10:47:50 AM 16883 97290 21137

2/17/2014 10:47:51 AM 16460 97290 21137

2/17/2014 10:47:52 AM 15815 97290 21137

2/17/2014 10:47:54 AM 15628 97290 21137

2/17/2014 10:47:55 AM 17557 97290 21137

2/17/2014 10:47:56 AM 18429 97290 21137

2/17/2014 10:47:57 AM 16487 97290 21137

2/17/2014 10:47:58 AM 16841 97290 21137

2/17/2014 10:47:59 AM 16600 97290 21137

2/17/2014 10:48:00 AM 18490 97290 21137

2/17/2014 10:48:01 AM 16292 97290 21137

2/17/2014 10:48:02 AM 18563 97290 21137

2/17/2014 10:48:03 AM 17000 97290 21137

2/17/2014 10:48:04 AM 16190 97290 21137

2/17/2014 10:48:05 AM 17397 97290 21137

2/17/2014 10:48:06 AM 16739 97290 21137

2/17/2014 10:48:07 AM 16515 97290 21137

2/17/2014 10:48:08 AM 18258 97290 21137

2/17/2014 10:48:09 AM 18064 97290 21137

2/17/2014 10:48:10 AM 20056 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:48:11 AM 20044 97290 21137

2/17/2014 10:48:12 AM 20221 97290 21137

2/17/2014 10:48:13 AM 15885 97290 21137

2/17/2014 10:48:14 AM 17111 97290 21137

2/17/2014 10:48:15 AM 18408 97290 21137

2/17/2014 10:48:16 AM 16572 97290 21137

2/17/2014 10:48:17 AM 17673 97290 21137

2/17/2014 10:48:18 AM 18278 97290 21137

2/17/2014 10:48:19 AM 14769 97290 21137

2/17/2014 10:48:20 AM 14642 97290 21137

2/17/2014 10:48:21 AM 14730 97290 21137

2/17/2014 10:48:22 AM 15112 97290 21137

2/17/2014 10:48:23 AM 15358 97290 21137

2/17/2014 10:48:24 AM 15089 97290 21137

2/17/2014 10:48:25 AM 14722 97290 21137

2/17/2014 10:48:26 AM 17090 97290 21137

2/17/2014 10:48:27 AM 19722 97290 21137

2/17/2014 10:48:28 AM 17680 97290 21137

2/17/2014 10:48:29 AM 16720 97290 21137

2/17/2014 10:48:30 AM 18700 97290 21137

2/17/2014 10:48:31 AM 18025 97290 21137

2/17/2014 10:48:32 AM 17586 97290 21137

2/17/2014 10:48:33 AM 17536 97290 21137

2/17/2014 10:48:34 AM 17194 97290 21137

2/17/2014 10:48:35 AM 16838 97290 21137

2/17/2014 10:48:36 AM 16749 97290 21137

2/17/2014 10:48:37 AM 16457 97290 21137

2/17/2014 10:48:38 AM 17104 97290 21137

2/17/2014 10:48:39 AM 19036 97290 21137

2/17/2014 10:48:40 AM 20239 97290 21137

2/17/2014 10:48:41 AM 17959 97290 21137

2/17/2014 10:48:42 AM 16820 97290 21137

2/17/2014 10:48:43 AM 19685 97290 21137

2/17/2014 10:48:45 AM 17407 97290 21137

2/17/2014 10:48:46 AM 16952 97290 21137

2/17/2014 10:48:47 AM 17408 97290 21137

2/17/2014 10:48:48 AM 17432 97290 21137

2/17/2014 10:48:49 AM 19958 97290 21137

2/17/2014 10:48:50 AM 18909 97290 21137

2/17/2014 10:48:51 AM 19007 97290 21137

2/17/2014 10:48:52 AM 18491 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:48:53 AM 18663 97290 21137

2/17/2014 10:48:54 AM 19785 97290 21137

2/17/2014 10:48:55 AM 18266 97290 21137

2/17/2014 10:48:56 AM 18366 97290 21137

2/17/2014 10:48:57 AM 16231 97290 21137

2/17/2014 10:48:58 AM 18157 97290 21137

2/17/2014 10:48:59 AM 19089 97290 21137

2/17/2014 10:49:01 AM 17551 97290 21137

2/17/2014 10:49:02 AM 17733 97290 21137

2/17/2014 10:49:03 AM 19553 97290 21137

2/17/2014 10:49:04 AM 17848 97290 21137

2/17/2014 10:49:05 AM 16282 97290 21137

2/17/2014 10:49:06 AM 17300 97290 21137

2/17/2014 10:49:07 AM 17975 97290 21137

2/17/2014 10:49:08 AM 18563 97290 21137

2/17/2014 10:49:09 AM 18651 97290 21137

2/17/2014 10:49:12 AM 18030 97290 21137

2/17/2014 10:49:13 AM 18097 97290 21137

2/17/2014 10:49:14 AM 17004 97290 21137

2/17/2014 10:49:15 AM 18351 97290 21137

2/17/2014 10:49:16 AM 17457 97290 21137

2/17/2014 10:49:17 AM 17444 97290 21137

2/17/2014 10:49:18 AM 18371 97290 21137

2/17/2014 10:49:19 AM 16562 97290 21137

2/17/2014 10:49:20 AM 16950 97290 21137

2/17/2014 10:49:21 AM 18007 97290 21137

2/17/2014 10:49:22 AM 17462 97290 21137

2/17/2014 10:49:23 AM 16815 97290 21137

2/17/2014 10:49:24 AM 16383 97290 21137

2/17/2014 10:49:25 AM 17596 97290 21137

2/17/2014 10:49:26 AM 17269 97290 21137

2/17/2014 10:49:27 AM 17997 97290 21137

2/17/2014 10:49:28 AM 19799 97290 21137

2/17/2014 10:49:29 AM 17880 97290 21137

2/17/2014 10:49:30 AM 16470 97290 21137

2/17/2014 10:49:31 AM 19417 97290 21137

2/17/2014 10:49:32 AM 18474 97290 21137

2/17/2014 10:49:33 AM 17038 97290 21137

2/17/2014 10:49:34 AM 16649 97290 21137

2/17/2014 10:49:35 AM 15652 97290 21137

2/17/2014 10:49:36 AM 17833 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:49:37 AM 18108 97290 21137

2/17/2014 10:49:38 AM 19047 97290 21137

2/17/2014 10:49:39 AM 17001 97290 21137

2/17/2014 10:49:40 AM 16130 97290 21137

2/17/2014 10:49:41 AM 15192 97290 21137

2/17/2014 10:49:42 AM 15858 97290 21137

2/17/2014 10:49:43 AM 16384 97290 21137

2/17/2014 10:49:44 AM 16636 97290 21137

2/17/2014 10:49:45 AM 16159 97290 21137

2/17/2014 10:49:46 AM 15619 97290 21137

2/17/2014 10:49:48 AM 17701 97290 21137

2/17/2014 10:49:49 AM 18405 97290 21137

2/17/2014 10:49:50 AM 20501 97290 21137

2/17/2014 10:49:51 AM 20035 97290 21137

2/17/2014 10:49:52 AM 18989 97290 21137

2/17/2014 10:49:53 AM 17917 97290 21137

2/17/2014 10:49:54 AM 18099 97290 21137

2/17/2014 10:49:55 AM 16404 97290 21137

2/17/2014 10:49:56 AM 17211 97290 21137

2/17/2014 10:49:57 AM 17322 97290 21137

2/17/2014 10:49:58 AM 15850 97290 21137

2/17/2014 10:50:00 AM 16635 97290 21137

2/17/2014 10:50:01 AM 17178 97290 21137

2/17/2014 10:50:02 AM 15874 97290 21137

2/17/2014 10:50:03 AM 15908 97290 21137

2/17/2014 10:50:04 AM 15197 97290 21137

2/17/2014 10:50:05 AM 15439 97290 21137

2/17/2014 10:50:06 AM 16759 97290 21137

2/17/2014 10:50:07 AM 17570 97290 21137

2/17/2014 10:50:08 AM 16422 97290 21137

2/17/2014 10:50:09 AM 15865 97290 21137

2/17/2014 10:50:10 AM 14646 97290 21137

2/17/2014 10:50:11 AM 16621 97290 21137

2/17/2014 10:50:12 AM 17475 97290 21137

2/17/2014 10:50:14 AM 16947 97290 21137

2/17/2014 10:50:16 AM 15451 97290 21137

2/17/2014 10:50:17 AM 17002 97290 21137

2/17/2014 10:50:18 AM 18050 97290 21137

2/17/2014 10:50:19 AM 16452 97290 21137

2/17/2014 10:50:20 AM 16593 97290 21137

2/17/2014 10:50:22 AM 16419 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:50:25 AM 15989 97290 21137

2/17/2014 10:50:26 AM 16237 97290 21137

2/17/2014 10:50:27 AM 16299 97290 21137

2/17/2014 10:50:28 AM 14364 97290 21137

2/17/2014 10:50:29 AM 15891 97290 21137

2/17/2014 10:50:30 AM 17622 97290 21137

2/17/2014 10:50:31 AM 19525 97290 21137

2/17/2014 10:50:32 AM 17421 97290 21137

2/17/2014 10:50:33 AM 19325 97290 21137

2/17/2014 10:50:35 AM 19290 97290 21137

2/17/2014 10:50:36 AM 20602 97290 21137

2/17/2014 10:50:37 AM 20000 97290 21137

2/17/2014 10:50:38 AM 17030 97290 21137

2/17/2014 10:50:39 AM 16767 97290 21137

2/17/2014 10:50:40 AM 18142 97290 21137

2/17/2014 10:50:41 AM 16805 97290 21137

2/17/2014 10:50:42 AM 17011 97290 21137

2/17/2014 10:50:43 AM 15412 97290 21137

2/17/2014 10:50:44 AM 16513 97290 21137

2/17/2014 10:50:45 AM 16488 97290 21137

2/17/2014 10:50:46 AM 16542 97290 21137

2/17/2014 10:50:47 AM 17395 97290 21137

2/17/2014 10:50:48 AM 16799 97290 21137

2/17/2014 10:50:49 AM 16679 97290 21137

2/17/2014 10:50:50 AM 16860 97290 21137

2/17/2014 10:50:51 AM 17655 97290 21137

2/17/2014 10:50:52 AM 18003 97290 21137

2/17/2014 10:50:53 AM 17460 97290 21137

2/17/2014 10:50:54 AM 18105 97290 21137

2/17/2014 10:50:55 AM 17996 97290 21137

2/17/2014 10:50:56 AM 18689 97290 21137

2/17/2014 10:50:57 AM 16522 97290 21137

2/17/2014 10:50:58 AM 16700 97290 21137

2/17/2014 10:50:59 AM 16985 97290 21137

2/17/2014 10:51:00 AM 17446 97290 21137

2/17/2014 10:51:01 AM 16841 97290 21137

2/17/2014 10:51:02 AM 16630 97290 21137

2/17/2014 10:51:03 AM 16247 97290 21137

2/17/2014 10:51:04 AM 18671 97290 21137

2/17/2014 10:51:05 AM 18798 97290 21137

2/17/2014 10:51:06 AM 19519 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:51:07 AM 19179 97290 21137

2/17/2014 10:51:08 AM 17937 97290 21137

2/17/2014 10:51:09 AM 16514 97290 21137

2/17/2014 10:51:10 AM 16398 97290 21137

2/17/2014 10:51:11 AM 16099 97290 21137

2/17/2014 10:51:12 AM 17434 97290 21137

2/17/2014 10:51:13 AM 18248 97290 21137

2/17/2014 10:51:14 AM 19772 97290 21137

2/17/2014 10:51:16 AM 17953 97290 21137

2/17/2014 10:51:17 AM 18708 97290 21137

2/17/2014 10:51:18 AM 17577 97290 21137

2/17/2014 10:51:19 AM 18104 97290 21137

2/17/2014 10:51:20 AM 18506 97290 21137

2/17/2014 10:51:21 AM 16326 97290 21137

2/17/2014 10:51:22 AM 16351 97290 21137

2/17/2014 10:51:23 AM 16387 97290 21137

2/17/2014 10:51:24 AM 16937 97290 21137

2/17/2014 10:51:25 AM 15604 97290 21137

2/17/2014 10:51:26 AM 15511 97290 21137

2/17/2014 10:51:27 AM 15607 97290 21137

2/17/2014 10:51:28 AM 16352 97290 21137

2/17/2014 10:51:29 AM 16478 97290 21137

2/17/2014 10:51:30 AM 17109 97290 21137

2/17/2014 10:51:31 AM 17207 97290 21137

2/17/2014 10:51:32 AM 18281 97290 21137

2/17/2014 10:51:33 AM 19161 97290 21137

2/17/2014 10:51:34 AM 18115 97290 21137

2/17/2014 10:51:35 AM 19678 97290 21137

2/17/2014 10:51:36 AM 19019 97290 21137

2/17/2014 10:51:37 AM 18105 97290 21137

2/17/2014 10:51:38 AM 18206 97290 21137

2/17/2014 10:51:39 AM 21261 97290 21137

2/17/2014 10:51:40 AM 17945 97290 21137

2/17/2014 10:51:41 AM 17386 97290 21137

2/17/2014 10:51:42 AM 17126 97290 21137

2/17/2014 10:51:43 AM 18081 97290 21137

2/17/2014 10:51:44 AM 17090 97290 21137

2/17/2014 10:51:45 AM 15552 97290 21137

2/17/2014 10:51:46 AM 16938 97290 21137

2/17/2014 10:51:47 AM 18124 97290 21137

2/17/2014 10:51:48 AM 18661 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:51:49 AM 16185 97290 21137

2/17/2014 10:51:50 AM 14846 97290 21137

2/17/2014 10:51:51 AM 17181 97290 21137

2/17/2014 10:51:52 AM 15425 97290 21137

2/17/2014 10:51:53 AM 16366 97290 21137

2/17/2014 10:51:54 AM 16451 97290 21137

2/17/2014 10:51:55 AM 16893 97290 21137

2/17/2014 10:51:56 AM 15953 97290 21137

2/17/2014 10:51:57 AM 16796 97290 21137

2/17/2014 10:51:58 AM 15374 97290 21137

2/17/2014 10:51:59 AM 17073 97290 21137

2/17/2014 10:52:00 AM 16388 97290 21137

2/17/2014 10:52:01 AM 17417 97290 21137

2/17/2014 10:52:02 AM 19054 97290 21137

2/17/2014 10:52:03 AM 20483 97290 21137

2/17/2014 10:52:04 AM 19191 97290 21137

2/17/2014 10:52:05 AM 19467 97290 21137

2/17/2014 10:52:06 AM 18787 97290 21137

2/17/2014 10:52:07 AM 18316 97290 21137

2/17/2014 10:52:08 AM 17569 97290 21137

2/17/2014 10:52:09 AM 16962 97290 21137

2/17/2014 10:52:10 AM 17410 97290 21137

2/17/2014 10:52:11 AM 17372 97290 21137

2/17/2014 10:52:12 AM 15683 97290 21137

2/17/2014 10:52:13 AM 15530 97290 21137

2/17/2014 10:52:14 AM 16332 97290 21137

2/17/2014 10:52:15 AM 17043 97290 21137

2/17/2014 10:52:16 AM 16260 97290 21137

2/17/2014 10:52:17 AM 16755 97290 21137

2/17/2014 10:52:18 AM 16428 97290 21137

2/17/2014 10:52:19 AM 15147 97290 21137

2/17/2014 10:52:20 AM 15397 97290 21137

2/17/2014 10:52:21 AM 18909 97290 21137

2/17/2014 10:52:23 AM 17644 97290 21137

2/17/2014 10:52:24 AM 19891 97290 21137

2/17/2014 10:52:25 AM 17392 97290 21137

2/17/2014 10:52:26 AM 16438 97290 21137

2/17/2014 10:52:27 AM 15239 97290 21137

2/17/2014 10:52:28 AM 15690 97290 21137

2/17/2014 10:52:29 AM 16252 97290 21137

2/17/2014 10:52:30 AM 17323 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 10:52:31 AM 17961 97290 21137

2/17/2014 10:52:32 AM 16690 97290 21137

2/17/2014 10:52:33 AM 18092 97290 21137

2/17/2014 10:52:34 AM 14813 97290 21137

2/17/2014 10:52:35 AM 16453 97290 21137

2/17/2014 10:52:36 AM 16983 97290 21137

2/17/2014 10:52:37 AM 16665 97290 21137

2/17/2014 10:52:38 AM 16706 97290 21137

2/17/2014 10:52:39 AM 19086 97290 21137

2/17/2014 10:52:40 AM 17731 97290 21137

2/17/2014 10:52:41 AM 17122 97290 21137

2/17/2014 10:52:42 AM 17120 97290 21137

2/17/2014 10:52:43 AM 16820 97290 21137

2/17/2014 10:52:44 AM 16985 97290 21137

2/17/2014 10:52:45 AM 17026 97290 21137

2/17/2014 10:52:46 AM 15026 97290 21137

2/17/2014 10:52:47 AM 15306 97290 21137

2/17/2014 11:08:00 AM 17013 97290 21137

2/17/2014 11:08:01 AM 17213 97290 21137

2/17/2014 11:08:02 AM 15763 97290 21137

2/17/2014 11:08:03 AM 15341 97290 21137

2/17/2014 11:08:04 AM 16825 97290 21137

2/17/2014 11:08:05 AM 15996 97290 21137

2/17/2014 11:08:06 AM 17529 97290 21137

2/17/2014 11:08:07 AM 16112 97290 21137

2/17/2014 11:08:08 AM 17168 97290 21137

2/17/2014 11:08:09 AM 15482 97290 21137

2/17/2014 11:08:10 AM 16410 97290 21137

2/17/2014 11:08:11 AM 17752 97290 21137

2/17/2014 11:08:12 AM 17098 97290 21137

2/17/2014 11:08:13 AM 19424 97290 21137

2/17/2014 11:08:14 AM 18566 97290 21137

2/17/2014 11:08:15 AM 16851 97290 21137

2/17/2014 11:08:16 AM 19242 97290 21137

2/17/2014 11:08:17 AM 18220 97290 21137

2/17/2014 11:08:18 AM 20275 97290 21137

2/17/2014 11:08:19 AM 19888 97290 21137

2/17/2014 11:08:20 AM 17842 97290 21137

2/17/2014 11:08:21 AM 16820 97290 21137

2/17/2014 11:08:22 AM 16685 97290 21137

2/17/2014 11:08:23 AM 17671 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:08:24 AM 15937 97290 21137

2/17/2014 11:08:25 AM 15924 97290 21137

2/17/2014 11:08:26 AM 16041 97290 21137

2/17/2014 11:08:27 AM 15950 97290 21137

2/17/2014 11:08:28 AM 15297 97290 21137

2/17/2014 11:08:29 AM 15344 97290 21137

2/17/2014 11:08:30 AM 15506 97290 21137

2/17/2014 11:08:31 AM 15126 97290 21137

2/17/2014 11:08:32 AM 15451 97290 21137

2/17/2014 11:08:33 AM 15262 97290 21137

2/17/2014 11:08:34 AM 14855 97290 21137

2/17/2014 11:08:35 AM 15924 97290 21137

2/17/2014 11:08:36 AM 16461 97290 21137

2/17/2014 11:08:37 AM 15635 97290 21137

2/17/2014 11:08:38 AM 16208 97290 21137

2/17/2014 11:08:39 AM 15692 97290 21137

2/17/2014 11:08:40 AM 16013 97290 21137

2/17/2014 11:08:41 AM 15553 97290 21137

2/17/2014 11:08:42 AM 15828 97290 21137

2/17/2014 11:08:43 AM 17487 97290 21137

2/17/2014 11:08:44 AM 15381 97290 21137

2/17/2014 11:08:45 AM 15965 97290 21137

2/17/2014 11:08:46 AM 16351 97290 21137

2/17/2014 11:08:47 AM 16027 97290 21137

2/17/2014 11:08:48 AM 17987 97290 21137

2/17/2014 11:08:49 AM 17606 97290 21137

2/17/2014 11:08:50 AM 17451 97290 21137

2/17/2014 11:08:51 AM 16033 97290 21137

2/17/2014 11:08:52 AM 14328 97290 21137

2/17/2014 11:08:53 AM 15732 97290 21137

2/17/2014 11:08:54 AM 17253 97290 21137

2/17/2014 11:08:55 AM 16163 97290 21137

2/17/2014 11:08:56 AM 16160 97290 21137

2/17/2014 11:08:57 AM 16670 97290 21137

2/17/2014 11:08:58 AM 16707 97290 21137

2/17/2014 11:08:59 AM 15037 97290 21137

2/17/2014 11:09:00 AM 15579 97290 21137

2/17/2014 11:09:01 AM 16314 97290 21137

2/17/2014 11:09:02 AM 15538 97290 21137

2/17/2014 11:09:03 AM 14954 97290 21137

2/17/2014 11:09:14 AM 15502 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:09:15 AM 15605 97290 21137

2/17/2014 11:09:16 AM 14281 97290 21137

2/17/2014 11:09:17 AM 14670 97290 21137

2/17/2014 11:09:18 AM 15547 97290 21137

2/17/2014 11:09:19 AM 13577 97290 21137

2/17/2014 11:09:20 AM 15544 97290 21137

2/17/2014 11:09:21 AM 15646 97290 21137

2/17/2014 11:09:22 AM 14891 97290 21137

2/17/2014 11:09:23 AM 15543 97290 21137

2/17/2014 11:09:24 AM 14655 97290 21137

2/17/2014 11:09:25 AM 16323 97290 21137

2/17/2014 11:09:26 AM 18421 97290 21137

2/17/2014 11:09:27 AM 17910 97290 21137

2/17/2014 11:09:28 AM 18318 97290 21137

2/17/2014 11:09:29 AM 16639 97290 21137

2/17/2014 11:09:30 AM 17240 97290 21137

2/17/2014 11:09:31 AM 15440 97290 21137

2/17/2014 11:09:32 AM 16340 97290 21137

2/17/2014 11:09:33 AM 16295 97290 21137

2/17/2014 11:09:34 AM 14843 97290 21137

2/17/2014 11:09:35 AM 15261 97290 21137

2/17/2014 11:09:36 AM 15845 97290 21137

2/17/2014 11:09:37 AM 15751 97290 21137

2/17/2014 11:09:38 AM 15187 97290 21137

2/17/2014 11:09:39 AM 16097 97290 21137

2/17/2014 11:09:40 AM 14854 97290 21137

2/17/2014 11:09:41 AM 16373 97290 21137

2/17/2014 11:09:42 AM 14983 97290 21137

2/17/2014 11:09:43 AM 15956 97290 21137

2/17/2014 11:09:44 AM 16469 97290 21137

2/17/2014 11:09:45 AM 16027 97290 21137

2/17/2014 11:09:46 AM 14086 97290 21137

2/17/2014 11:09:47 AM 15761 97290 21137

2/17/2014 11:09:48 AM 14500 97290 21137

2/17/2014 11:09:49 AM 13645 97290 21137

2/17/2014 11:09:50 AM 13911 97290 21137

2/17/2014 11:09:51 AM 14187 97290 21137

2/17/2014 11:09:52 AM 15607 97290 21137

2/17/2014 11:09:53 AM 15061 97290 21137

2/17/2014 11:09:54 AM 17715 97290 21137

2/17/2014 11:09:55 AM 18288 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:09:56 AM 19422 97290 21137

2/17/2014 11:09:57 AM 19045 97290 21137

2/17/2014 11:09:59 AM 18710 97290 21137

2/17/2014 11:10:00 AM 17787 97290 21137

2/17/2014 11:10:01 AM 16327 97290 21137

2/17/2014 11:10:02 AM 17761 97290 21137

2/17/2014 11:10:03 AM 15090 97290 21137

2/17/2014 11:10:04 AM 16252 97290 21137

2/17/2014 11:10:05 AM 17533 97290 21137

2/17/2014 11:10:06 AM 17733 97290 21137

2/17/2014 11:10:07 AM 17423 97290 21137

2/17/2014 11:10:08 AM 17195 97290 21137

2/17/2014 11:10:09 AM 16839 97290 21137

2/17/2014 11:10:10 AM 16659 97290 21137

2/17/2014 11:10:11 AM 16705 97290 21137

2/17/2014 11:10:12 AM 15996 97290 21137

2/17/2014 11:10:13 AM 16659 97290 21137

2/17/2014 11:10:15 AM 16348 97290 21137

2/17/2014 11:10:16 AM 16057 97290 21137

2/17/2014 11:10:17 AM 17184 97290 21137

2/17/2014 11:10:18 AM 17466 97290 21137

2/17/2014 11:10:19 AM 16906 97290 21137

2/17/2014 11:10:20 AM 17486 97290 21137

2/17/2014 11:10:21 AM 16791 97290 21137

2/17/2014 11:10:22 AM 17218 97290 21137

2/17/2014 11:10:23 AM 16304 97290 21137

2/17/2014 11:10:24 AM 17666 97290 21137

2/17/2014 11:10:25 AM 16476 97290 21137

2/17/2014 11:10:26 AM 15729 97290 21137

2/17/2014 11:10:27 AM 16232 97290 21137

2/17/2014 11:10:28 AM 17288 97290 21137

2/17/2014 11:10:29 AM 16562 97290 21137

2/17/2014 11:10:30 AM 16650 97290 21137

2/17/2014 11:10:31 AM 16672 97290 21137

2/17/2014 11:10:32 AM 15328 97290 21137

2/17/2014 11:10:33 AM 16912 97290 21137

2/17/2014 11:10:34 AM 16948 97290 21137

2/17/2014 11:10:35 AM 17047 97290 21137

2/17/2014 11:10:36 AM 17731 97290 21137

2/17/2014 11:10:37 AM 17332 97290 21137

2/17/2014 11:10:38 AM 16633 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:13:06 AM 17062 97290 21137

2/17/2014 11:13:07 AM 16295 97290 21137

2/17/2014 11:13:08 AM 16824 97290 21137

2/17/2014 11:13:09 AM 15456 97290 21137

2/17/2014 11:13:10 AM 15474 97290 21137

2/17/2014 11:13:11 AM 15958 97290 21137

2/17/2014 11:13:12 AM 16319 97290 21137

2/17/2014 11:13:13 AM 15720 97290 21137

2/17/2014 11:13:14 AM 16860 97290 21137

2/17/2014 11:13:15 AM 17625 97290 21137

2/17/2014 11:13:16 AM 18416 97290 21137

2/17/2014 11:13:17 AM 18254 97290 21137

2/17/2014 11:13:18 AM 17673 97290 21137

2/17/2014 11:13:19 AM 16388 97290 21137

2/17/2014 11:13:20 AM 16187 97290 21137

2/17/2014 11:13:21 AM 18026 97290 21137

2/17/2014 11:13:22 AM 16236 97290 21137

2/17/2014 11:13:23 AM 16479 97290 21137

2/17/2014 11:13:24 AM 16419 97290 21137

2/17/2014 11:13:25 AM 16525 97290 21137

2/17/2014 11:13:26 AM 16701 97290 21137

2/17/2014 11:13:27 AM 18155 97290 21137

2/17/2014 11:13:28 AM 18368 97290 21137

2/17/2014 11:13:29 AM 18452 97290 21137

2/17/2014 11:13:30 AM 17873 97290 21137

2/17/2014 11:13:31 AM 18598 97290 21137

2/17/2014 11:13:32 AM 19739 97290 21137

2/17/2014 11:13:33 AM 17505 97290 21137

2/17/2014 11:13:34 AM 17546 97290 21137

2/17/2014 11:13:35 AM 17436 97290 21137

2/17/2014 11:13:36 AM 18519 97290 21137

2/17/2014 11:13:37 AM 16089 97290 21137

2/17/2014 11:13:38 AM 16922 97290 21137

2/17/2014 11:13:39 AM 15870 97290 21137

2/17/2014 11:13:40 AM 14857 97290 21137

2/17/2014 11:13:41 AM 14004 97290 21137

2/17/2014 11:13:42 AM 16581 97290 21137

2/17/2014 11:13:43 AM 16085 97290 21137

2/17/2014 11:13:44 AM 14341 97290 21137

2/17/2014 11:13:45 AM 14835 97290 21137

2/17/2014 11:13:46 AM 15918 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:13:47 AM 17059 97290 21137

2/17/2014 11:13:48 AM 14075 97290 21137

2/17/2014 11:13:49 AM 14558 97290 21137

2/17/2014 11:13:50 AM 15339 97290 21137

2/17/2014 11:13:51 AM 14545 97290 21137

2/17/2014 11:13:52 AM 14976 97290 21137

2/17/2014 11:13:53 AM 17064 97290 21137

2/17/2014 11:13:54 AM 15156 97290 21137

2/17/2014 11:13:55 AM 16089 97290 21137

2/17/2014 11:13:56 AM 15332 97290 21137

2/17/2014 11:13:57 AM 15113 97290 21137

2/17/2014 11:13:58 AM 15478 97290 21137

2/17/2014 11:13:59 AM 15089 97290 21137

2/17/2014 11:14:00 AM 15142 97290 21137

2/17/2014 11:14:01 AM 14375 97290 21137

2/17/2014 11:14:02 AM 15953 97290 21137

2/17/2014 11:14:03 AM 16228 97290 21137

2/17/2014 11:14:04 AM 17347 97290 21137

2/17/2014 11:14:05 AM 14596 97290 21137

2/17/2014 11:14:06 AM 15229 97290 21137

2/17/2014 11:14:07 AM 15477 97290 21137

2/17/2014 11:14:08 AM 17129 97290 21137

2/17/2014 11:14:09 AM 16492 97290 21137

2/17/2014 11:14:10 AM 15943 97290 21137

2/17/2014 11:14:11 AM 15055 97290 21137

2/17/2014 11:14:12 AM 16814 97290 21137

2/17/2014 11:14:13 AM 16413 97290 21137

2/17/2014 11:14:14 AM 15383 97290 21137

2/17/2014 11:14:15 AM 14075 97290 21137

2/17/2014 11:14:16 AM 14529 97290 21137

2/17/2014 11:14:17 AM 15512 97290 21137

2/17/2014 11:14:18 AM 14378 97290 21137

2/17/2014 11:14:19 AM 15864 97290 21137

2/17/2014 11:14:20 AM 15366 97290 21137

2/17/2014 11:14:30 AM 12824 97290 21137

2/17/2014 11:14:31 AM 14606 97290 21137

2/17/2014 11:14:32 AM 15141 97290 21137

2/17/2014 11:14:33 AM 14645 97290 21137

2/17/2014 11:14:34 AM 14881 97290 21137

2/17/2014 11:14:35 AM 14280 97290 21137

2/17/2014 11:14:36 AM 17760 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:14:37 AM 16920 97290 21137

2/17/2014 11:14:38 AM 16710 97290 21137

2/17/2014 11:14:39 AM 15817 97290 21137

2/17/2014 11:14:40 AM 15474 97290 21137

2/17/2014 11:14:42 AM 15682 97290 21137

2/17/2014 11:14:44 AM 16145 97290 21137

2/17/2014 11:14:45 AM 16186 97290 21137

2/17/2014 11:14:47 AM 15306 97290 21137

2/17/2014 11:14:48 AM 15796 97290 21137

2/17/2014 11:14:49 AM 15319 97290 21137

2/17/2014 11:14:50 AM 16309 97290 21137

2/17/2014 11:14:51 AM 15837 97290 21137

2/17/2014 11:14:52 AM 16679 97290 21137

2/17/2014 11:14:53 AM 15870 97290 21137

2/17/2014 11:14:54 AM 14107 97290 21137

2/17/2014 11:14:55 AM 15946 97290 21137

2/17/2014 11:14:56 AM 15356 97290 21137

2/17/2014 11:14:57 AM 16169 97290 21137

2/17/2014 11:14:58 AM 15562 97290 21137

2/17/2014 11:14:59 AM 16460 97290 21137

2/17/2014 11:15:00 AM 16655 97290 21137

2/17/2014 11:15:01 AM 15833 97290 21137

2/17/2014 11:15:02 AM 16558 97290 21137

2/17/2014 11:15:03 AM 16979 97290 21137

2/17/2014 11:15:04 AM 16155 97290 21137

2/17/2014 11:15:05 AM 14538 97290 21137

2/17/2014 11:15:06 AM 15994 97290 21137

2/17/2014 11:15:07 AM 16388 97290 21137

2/17/2014 11:15:08 AM 15347 97290 21137

2/17/2014 11:15:09 AM 16376 97290 21137

2/17/2014 11:15:10 AM 15854 97290 21137

2/17/2014 11:15:11 AM 17133 97290 21137

2/17/2014 11:15:12 AM 17573 97290 21137

2/17/2014 11:15:13 AM 18013 97290 21137

2/17/2014 11:15:14 AM 18693 97290 21137

2/17/2014 11:15:15 AM 18983 97290 21137

2/17/2014 11:15:16 AM 17705 97290 21137

2/17/2014 11:15:17 AM 17386 97290 21137

2/17/2014 11:15:18 AM 18086 97290 21137

2/17/2014 11:15:19 AM 17001 97290 21137

2/17/2014 11:15:20 AM 16880 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:15:21 AM 17450 97290 21137

2/17/2014 11:15:22 AM 19212 97290 21137

2/17/2014 11:15:23 AM 18303 97290 21137

2/17/2014 11:15:25 AM 16803 97290 21137

2/17/2014 11:15:26 AM 16081 97290 21137

2/17/2014 11:15:27 AM 16380 97290 21137

2/17/2014 11:15:28 AM 14895 97290 21137

2/17/2014 11:15:29 AM 15903 97290 21137

2/17/2014 11:15:30 AM 19186 97290 21137

2/17/2014 11:15:31 AM 18986 97290 21137

2/17/2014 11:15:32 AM 19356 97290 21137

2/17/2014 11:15:33 AM 18369 97290 21137

2/17/2014 11:15:34 AM 16232 97290 21137

2/17/2014 11:15:35 AM 18158 97290 21137

2/17/2014 11:15:36 AM 18279 97290 21137

2/17/2014 11:15:37 AM 18790 97290 21137

2/17/2014 11:15:38 AM 18827 97290 21137

2/17/2014 11:15:39 AM 17516 97290 21137

2/17/2014 11:15:40 AM 16889 97290 21137

2/17/2014 11:15:41 AM 17182 97290 21137

2/17/2014 11:15:42 AM 16325 97290 21137

2/17/2014 11:15:43 AM 16921 97290 21137

2/17/2014 11:15:44 AM 17940 97290 21137

2/17/2014 11:15:45 AM 16590 97290 21137

2/17/2014 11:15:46 AM 17988 97290 21137

2/17/2014 11:15:47 AM 16827 97290 21137

2/17/2014 11:15:48 AM 18067 97290 21137

2/17/2014 11:15:49 AM 19996 97290 21137

2/17/2014 11:15:50 AM 18409 97290 21137

2/17/2014 11:15:51 AM 17742 97290 21137

2/17/2014 11:15:52 AM 19015 97290 21137

2/17/2014 11:15:53 AM 18687 97290 21137

2/17/2014 11:15:54 AM 16931 97290 21137

2/17/2014 11:15:55 AM 17192 97290 21137

2/17/2014 11:15:56 AM 15308 97290 21137

2/17/2014 11:15:57 AM 15737 97290 21137

2/17/2014 11:15:58 AM 17014 97290 21137

2/17/2014 11:15:59 AM 16013 97290 21137

2/17/2014 11:16:00 AM 17113 97290 21137

2/17/2014 11:16:01 AM 15438 97290 21137

2/17/2014 11:16:02 AM 13879 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:16:03 AM 15529 97290 21137

2/17/2014 11:16:04 AM 16242 97290 21137

2/17/2014 11:16:05 AM 15490 97290 21137

2/17/2014 11:16:06 AM 14852 97290 21137

2/17/2014 11:16:07 AM 14753 97290 21137

2/17/2014 11:16:08 AM 15628 97290 21137

2/17/2014 11:16:09 AM 14617 97290 21137

2/17/2014 11:16:10 AM 14214 97290 21137

2/17/2014 11:16:11 AM 16963 97290 21137

2/17/2014 11:16:12 AM 17141 97290 21137

2/17/2014 11:16:13 AM 17545 97290 21137

2/17/2014 11:16:14 AM 15846 97290 21137

2/17/2014 11:16:15 AM 15301 97290 21137

2/17/2014 11:16:16 AM 16575 97290 21137

2/17/2014 11:16:17 AM 15303 97290 21137

2/17/2014 11:16:18 AM 15916 97290 21137

2/17/2014 11:16:19 AM 15649 97290 21137

2/17/2014 11:16:20 AM 16842 97290 21137

2/17/2014 11:16:21 AM 15130 97290 21137

2/17/2014 11:16:22 AM 14732 97290 21137

2/17/2014 11:16:23 AM 16223 97290 21137

2/17/2014 11:16:24 AM 15905 97290 21137

2/17/2014 11:16:25 AM 17206 97290 21137

2/17/2014 11:16:26 AM 16241 97290 21137

2/17/2014 11:16:27 AM 15340 97290 21137

2/17/2014 11:16:28 AM 15805 97290 21137

2/17/2014 11:16:29 AM 14661 97290 21137

2/17/2014 11:16:30 AM 15005 97290 21137

2/17/2014 11:16:31 AM 15361 97290 21137

2/17/2014 11:16:32 AM 15390 97290 21137

2/17/2014 11:16:33 AM 13477 97290 21137

2/17/2014 11:16:34 AM 16239 97290 21137

2/17/2014 11:16:35 AM 15550 97290 21137

2/17/2014 11:16:36 AM 15047 97290 21137

2/17/2014 11:16:37 AM 14921 97290 21137

2/17/2014 11:16:38 AM 14620 97290 21137

2/17/2014 11:16:39 AM 13915 97290 21137

2/17/2014 11:16:40 AM 14788 97290 21137

2/17/2014 11:16:41 AM 15097 97290 21137

2/17/2014 11:16:42 AM 13374 97290 21137

2/17/2014 11:16:43 AM 13813 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:16:44 AM 15453 97290 21137

2/17/2014 11:16:45 AM 14453 97290 21137

2/17/2014 11:16:46 AM 12853 97290 21137

2/17/2014 11:16:47 AM 14883 97290 21137

2/17/2014 11:16:48 AM 14310 97290 21137

2/17/2014 11:16:50 AM 15819 97290 21137

2/17/2014 11:16:51 AM 14755 97290 21137

2/17/2014 11:16:52 AM 15508 97290 21137

2/17/2014 11:16:53 AM 13807 97290 21137

2/17/2014 11:16:54 AM 16621 97290 21137

2/17/2014 11:16:55 AM 19005 97290 21137

2/17/2014 11:16:56 AM 18281 97290 21137

2/17/2014 11:16:57 AM 17860 97290 21137

2/17/2014 11:16:58 AM 16285 97290 21137

2/17/2014 11:16:59 AM 17301 97290 21137

2/17/2014 11:17:00 AM 16865 97290 21137

2/17/2014 11:17:01 AM 16516 97290 21137

2/17/2014 11:17:02 AM 16939 97290 21137

2/17/2014 11:17:03 AM 16204 97290 21137

2/17/2014 11:17:04 AM 16651 97290 21137

2/17/2014 11:17:05 AM 15292 97290 21137

2/17/2014 11:17:06 AM 16693 97290 21137

2/17/2014 11:17:07 AM 16263 97290 21137

2/17/2014 11:17:08 AM 17505 97290 21137

2/17/2014 11:17:09 AM 18056 97290 21137

2/17/2014 11:17:10 AM 17804 97290 21137

2/17/2014 11:17:11 AM 18371 97290 21137

2/17/2014 11:17:12 AM 17162 97290 21137

2/17/2014 11:17:13 AM 18270 97290 21137

2/17/2014 11:17:14 AM 16717 97290 21137

2/17/2014 11:17:15 AM 16179 97290 21137

2/17/2014 11:17:16 AM 17815 97290 21137

2/17/2014 11:17:17 AM 16753 97290 21137

2/17/2014 11:17:18 AM 17148 97290 21137

2/17/2014 11:17:19 AM 16767 97290 21137

2/17/2014 11:17:20 AM 19701 97290 21137

2/17/2014 11:17:21 AM 17075 97290 21137

2/17/2014 11:17:22 AM 17048 97290 21137

2/17/2014 11:17:23 AM 16472 97290 21137

2/17/2014 11:17:24 AM 16838 97290 21137

2/17/2014 11:17:25 AM 17709 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 11:17:26 AM 18737 97290 21137

2/17/2014 11:17:27 AM 17374 97290 21137

2/17/2014 11:17:28 AM 17483 97290 21137

2/17/2014 11:17:29 AM 17661 97290 21137

2/17/2014 11:17:30 AM 16865 97290 21137

2/17/2014 11:17:31 AM 16336 97290 21137

2/17/2014 11:17:32 AM 15964 97290 21137

2/17/2014 11:17:33 AM 15061 97290 21137

2/17/2014 11:17:34 AM 16395 97290 21137

2/17/2014 11:17:35 AM 16308 97290 21137

2/17/2014 11:17:36 AM 17517 97290 21137

2/17/2014 11:17:37 AM 16769 97290 21137

2/17/2014 11:17:38 AM 16222 97290 21137

2/17/2014 11:17:39 AM 17195 97290 21137

2/17/2014 11:17:40 AM 16658 97290 21137

2/17/2014 11:17:45 AM 16449 97290 21137

2/17/2014 11:17:46 AM 17132 97290 21137

2/17/2014 11:17:47 AM 16043 97290 21137

2/17/2014 11:17:48 AM 18920 97290 21137

2/17/2014 11:17:49 AM 17780 97290 21137

2/17/2014 11:17:50 AM 17135 97290 21137

2/17/2014 12:46:44 PM 15882 97290 21137

2/17/2014 12:47:26 PM 15753 97290 21137

2/17/2014 12:47:28 PM 16344 97290 21137

2/17/2014 12:47:28 PM 15218 97290 21137

2/17/2014 12:47:30 PM 16866 97290 21137

2/17/2014 12:47:30 PM 15736 97290 21137

2/17/2014 12:47:31 PM 14704 97290 21137

2/17/2014 12:47:32 PM 17072 97290 21137

2/17/2014 12:47:33 PM 15604 97290 21137

2/17/2014 12:47:34 PM 16411 97290 21137

2/17/2014 12:47:36 PM 17002 97290 21137

2/17/2014 12:47:36 PM 16880 97290 21137

2/17/2014 12:47:38 PM 15935 97290 21137

2/17/2014 12:47:38 PM 15620 97290 21137

2/17/2014 12:47:40 PM 17121 97290 21137

2/17/2014 12:47:40 PM 16403 97290 21137

2/17/2014 12:47:41 PM 16430 97290 21137

2/17/2014 12:47:42 PM 16707 97290 21137

2/17/2014 12:47:44 PM 16597 97290 21137

2/17/2014 12:47:44 PM 16179 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 12:47:46 PM 17008 97290 21137

2/17/2014 12:47:46 PM 16794 97290 21137

2/17/2014 12:47:47 PM 18202 97290 21137

2/17/2014 12:47:48 PM 17450 97290 21137

2/17/2014 12:47:50 PM 18078 97290 21137

2/17/2014 12:47:50 PM 17112 97290 21137

2/17/2014 12:47:52 PM 18829 97290 21137

2/17/2014 12:47:53 PM 17877 97290 21137

2/17/2014 12:47:53 PM 17339 97290 21137

2/17/2014 12:47:54 PM 16155 97290 21137

2/17/2014 12:47:55 PM 18918 97290 21137

2/17/2014 12:47:56 PM 16639 97290 21137

2/17/2014 12:47:57 PM 15349 97290 21137

2/17/2014 12:47:58 PM 15777 97290 21137

2/17/2014 12:47:59 PM 16724 97290 21137

2/17/2014 12:48:00 PM 15161 97290 21137

2/17/2014 12:48:02 PM 16480 97290 21137

2/17/2014 12:48:02 PM 15640 97290 21137

2/17/2014 12:48:03 PM 14380 97290 21137

2/17/2014 12:48:04 PM 15895 97290 21137

2/17/2014 12:48:06 PM 15851 97290 21137

2/17/2014 12:48:06 PM 14443 97290 21137

2/17/2014 12:48:08 PM 16005 97290 21137

2/17/2014 12:48:08 PM 15302 97290 21137

2/17/2014 12:48:10 PM 15895 97290 21137

2/17/2014 12:48:10 PM 15341 97290 21137

2/17/2014 12:48:12 PM 16154 97290 21137

2/17/2014 12:48:12 PM 16128 97290 21137

2/17/2014 12:48:14 PM 15762 97290 21137

2/17/2014 12:48:14 PM 14830 97290 21137

2/17/2014 12:48:15 PM 15407 97290 21137

2/17/2014 12:48:16 PM 15071 97290 21137

2/17/2014 12:48:17 PM 14958 97290 21137

2/17/2014 12:48:18 PM 14629 97290 21137

2/17/2014 12:48:19 PM 15357 97290 21137

2/17/2014 12:48:20 PM 15089 97290 21137

2/17/2014 12:48:21 PM 14722 97290 21137

2/17/2014 12:48:22 PM 16370 97290 21137

2/17/2014 12:48:23 PM 15492 97290 21137

2/17/2014 12:48:24 PM 16923 97290 21137

2/17/2014 12:48:25 PM 15540 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 12:48:26 PM 14715 97290 21137

2/17/2014 12:48:27 PM 14898 97290 21137

2/17/2014 12:48:28 PM 15244 97290 21137

2/17/2014 12:48:29 PM 16981 97290 21137

2/17/2014 12:48:30 PM 15075 97290 21137

2/17/2014 12:48:32 PM 14538 97290 21137

2/17/2014 12:48:32 PM 14194 97290 21137

2/17/2014 12:48:33 PM 14498 97290 21137

2/17/2014 12:48:34 PM 14964 97290 21137

2/17/2014 12:48:35 PM 14481 97290 21137

2/17/2014 12:48:36 PM 15230 97290 21137

2/17/2014 12:48:37 PM 13887 97290 21137

2/17/2014 12:48:38 PM 14122 97290 21137

2/17/2014 12:48:39 PM 18320 97290 21137

2/17/2014 12:48:40 PM 17510 97290 21137

2/17/2014 12:48:42 PM 16497 97290 21137

2/17/2014 12:48:42 PM 15404 97290 21137

2/17/2014 12:48:44 PM 15032 97290 21137

2/17/2014 12:48:44 PM 14651 97290 21137

2/17/2014 12:48:45 PM 15608 97290 21137

2/17/2014 12:48:46 PM 15392 97290 21137

2/17/2014 12:48:47 PM 15788 97290 21137

2/17/2014 12:48:48 PM 15677 97290 21137

2/17/2014 12:48:49 PM 13909 97290 21137

2/17/2014 12:48:50 PM 15627 97290 21137

2/17/2014 12:48:51 PM 14617 97290 21137

2/17/2014 12:48:52 PM 14934 97290 21137

2/17/2014 12:48:53 PM 14893 97290 21137

2/17/2014 12:48:54 PM 15273 97290 21137

2/17/2014 12:48:55 PM 14978 97290 21137

2/17/2014 12:48:56 PM 14874 97290 21137

2/17/2014 12:48:57 PM 13978 97290 21137

2/17/2014 12:48:58 PM 14354 97290 21137

2/17/2014 12:48:59 PM 16158 97290 21137

2/17/2014 12:49:00 PM 14869 97290 21137

2/17/2014 12:49:01 PM 14997 97290 21137

2/17/2014 12:49:02 PM 13739 97290 21137

2/17/2014 12:49:04 PM 14947 97290 21137

2/17/2014 12:49:04 PM 14655 97290 21137

2/17/2014 12:49:06 PM 15842 97290 21137

2/17/2014 12:49:06 PM 15488 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 12:49:07 PM 14640 97290 21137

2/17/2014 12:49:08 PM 13410 97290 21137

2/17/2014 12:49:10 PM 14302 97290 21137

2/17/2014 12:49:11 PM 14615 97290 21137

2/17/2014 12:49:12 PM 17184 97290 21137

2/17/2014 12:49:13 PM 19506 97290 21137

2/17/2014 12:49:14 PM 18526 97290 21137

2/17/2014 12:49:15 PM 17831 97290 21137

2/17/2014 12:49:16 PM 18687 97290 21137

2/17/2014 12:49:16 PM 18228 97290 21137

2/17/2014 12:49:18 PM 18321 97290 21137

2/17/2014 12:49:19 PM 17720 97290 21137

2/17/2014 12:49:20 PM 17210 97290 21137

2/17/2014 12:49:20 PM 15612 97290 21137

2/17/2014 12:49:21 PM 16863 97290 21137

2/17/2014 12:49:22 PM 16275 97290 21137

2/17/2014 12:49:23 PM 16068 97290 21137

2/17/2014 12:49:24 PM 14577 97290 21137

2/17/2014 12:49:25 PM 18314 97290 21137

2/17/2014 12:49:27 PM 16848 97290 21137

2/17/2014 12:49:27 PM 15942 97290 21137

2/17/2014 12:49:28 PM 16555 97290 21137

2/17/2014 12:49:29 PM 15749 97290 21137

2/17/2014 12:49:30 PM 16447 97290 21137

2/17/2014 12:49:31 PM 16651 97290 21137

2/17/2014 12:49:32 PM 16582 97290 21137

2/17/2014 12:49:33 PM 15365 97290 21137

2/17/2014 12:49:34 PM 14881 97290 21137

2/17/2014 12:49:36 PM 17227 97290 21137

2/17/2014 12:49:36 PM 15750 97290 21137

2/17/2014 12:49:37 PM 16067 97290 21137

2/17/2014 12:49:38 PM 16556 97290 21137

2/17/2014 12:49:39 PM 17069 97290 21137

2/17/2014 12:49:40 PM 17767 97290 21137

2/17/2014 12:49:41 PM 16891 97290 21137

2/17/2014 12:49:42 PM 17512 97290 21137

2/17/2014 12:49:43 PM 17428 97290 21137

2/17/2014 12:49:44 PM 16327 97290 21137

2/17/2014 12:49:45 PM 16321 97290 21137

2/17/2014 12:49:46 PM 17580 97290 21137

2/17/2014 12:49:47 PM 16485 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 12:49:48 PM 16361 97290 21137

2/17/2014 12:49:49 PM 15340 97290 21137

2/17/2014 12:49:51 PM 16435 97290 21137

2/17/2014 12:49:52 PM 17812 97290 21137

2/17/2014 12:49:52 PM 16768 97290 21137

2/17/2014 12:49:54 PM 18103 97290 21137

2/17/2014 12:49:54 PM 17305 97290 21137

2/17/2014 12:49:55 PM 16836 97290 21137

2/17/2014 12:49:56 PM 18459 97290 21137

2/17/2014 12:49:57 PM 18894 97290 21137

2/17/2014 12:49:58 PM 18013 97290 21137

2/17/2014 12:49:59 PM 17313 97290 21137

2/17/2014 12:50:00 PM 16508 97290 21137

2/17/2014 12:50:01 PM 14867 97290 21137

2/17/2014 12:50:03 PM 14786 97290 21137

2/17/2014 12:50:04 PM 16776 97290 21137

2/17/2014 12:50:04 PM 15534 97290 21137

2/17/2014 12:50:05 PM 14803 97290 21137

2/17/2014 12:50:06 PM 16061 97290 21137

2/17/2014 12:50:07 PM 16015 97290 21137

2/17/2014 12:50:08 PM 17383 97290 21137

2/17/2014 12:50:09 PM 17786 97290 21137

2/17/2014 12:50:10 PM 16146 97290 21137

2/17/2014 12:50:11 PM 14926 97290 21137

2/17/2014 12:50:12 PM 15401 97290 21137

2/17/2014 12:50:14 PM 17020 97290 21137

2/17/2014 12:50:14 PM 16465 97290 21137

2/17/2014 12:50:15 PM 16626 97290 21137

2/17/2014 12:50:16 PM 15196 97290 21137

2/17/2014 12:50:17 PM 16399 97290 21137

2/17/2014 12:50:18 PM 16879 97290 21137

2/17/2014 12:50:19 PM 18950 97290 21137

2/17/2014 12:50:20 PM 19107 97290 21137

2/17/2014 12:50:21 PM 18067 97290 21137

2/17/2014 12:50:22 PM 16246 97290 21137

2/17/2014 12:50:23 PM 18251 97290 21137

2/17/2014 12:50:24 PM 16923 97290 21137

2/17/2014 12:50:25 PM 17340 97290 21137

2/17/2014 12:50:26 PM 17595 97290 21137

2/17/2014 12:50:27 PM 17088 97290 21137

2/17/2014 12:50:28 PM 16362 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 12:50:29 PM 15940 97290 21137

2/17/2014 12:50:30 PM 14575 97290 21137

2/17/2014 12:50:31 PM 15283 97290 21137

2/17/2014 12:50:32 PM 16391 97290 21137

2/17/2014 12:50:33 PM 17957 97290 21137

2/17/2014 12:50:34 PM 16129 97290 21137

2/17/2014 12:50:36 PM 18160 97290 21137

2/17/2014 12:50:36 PM 17562 97290 21137

2/17/2014 12:50:37 PM 15670 97290 21137

2/17/2014 12:50:38 PM 17147 97290 21137

2/17/2014 12:50:39 PM 16226 97290 21137

2/17/2014 12:50:40 PM 17646 97290 21137

2/17/2014 12:50:41 PM 16561 97290 21137

2/17/2014 12:50:42 PM 16320 97290 21137

2/17/2014 12:50:43 PM 16890 97290 21137

2/17/2014 12:50:44 PM 15262 97290 21137

2/17/2014 12:50:45 PM 14885 97290 21137

2/17/2014 12:50:46 PM 16111 97290 21137

2/17/2014 12:50:48 PM 17017 97290 21137

2/17/2014 12:50:48 PM 16074 97290 21137

2/17/2014 12:50:50 PM 16138 97290 21137

2/17/2014 12:50:50 PM 15134 97290 21137

2/17/2014 12:50:51 PM 16563 97290 21137

2/17/2014 12:50:52 PM 17430 97290 21137

2/17/2014 12:50:53 PM 17917 97290 21137

2/17/2014 12:50:54 PM 15819 97290 21137

2/17/2014 12:50:56 PM 16945 97290 21137

2/17/2014 12:50:56 PM 16056 97290 21137

2/17/2014 12:50:57 PM 15354 97290 21137

2/17/2014 12:50:58 PM 16378 97290 21137

2/17/2014 12:50:59 PM 17894 97290 21137

2/17/2014 12:51:00 PM 18303 97290 21137

2/17/2014 12:51:02 PM 16968 97290 21137

2/17/2014 12:51:02 PM 16155 97290 21137

2/17/2014 12:51:03 PM 17412 97290 21137

2/17/2014 12:51:04 PM 17013 97290 21137

2/17/2014 12:51:06 PM 16775 97290 21137

2/17/2014 12:51:06 PM 16463 97290 21137

2/17/2014 12:51:08 PM 17334 97290 21137

2/17/2014 12:51:08 PM 16663 97290 21137

2/17/2014 12:51:10 PM 16766 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 12:51:10 PM 15561 97290 21137

2/17/2014 12:51:12 PM 14810 97290 21137

2/17/2014 12:51:13 PM 15252 97290 21137

2/17/2014 12:51:14 PM 15963 97290 21137

2/17/2014 12:51:14 PM 15930 97290 21137

2/17/2014 12:51:15 PM 15322 97290 21137

2/17/2014 12:51:16 PM 16490 97290 21137

2/17/2014 12:51:17 PM 15162 97290 21137

2/17/2014 12:51:18 PM 14800 97290 21137

2/17/2014 12:51:19 PM 16960 97290 21137

2/17/2014 12:51:20 PM 16840 97290 21137

2/17/2014 12:51:21 PM 16840 97290 21137

2/17/2014 12:51:22 PM 19060 97290 21137

2/17/2014 12:51:23 PM 16855 97290 21137

2/17/2014 12:51:24 PM 15853 97290 21137

2/17/2014 12:51:25 PM 15573 97290 21137

2/17/2014 12:51:26 PM 16343 97290 21137

2/17/2014 12:51:27 PM 16055 97290 21137

2/17/2014 12:51:28 PM 16014 97290 21137

2/17/2014 12:51:29 PM 15433 97290 21137

2/17/2014 12:51:30 PM 15108 97290 21137

2/17/2014 12:51:32 PM 15957 97290 21137

2/17/2014 12:51:32 PM 15509 97290 21137

2/17/2014 12:51:33 PM 15397 97290 21137

2/17/2014 12:51:34 PM 14229 97290 21137

2/17/2014 12:51:35 PM 17177 97290 21137

2/17/2014 12:51:36 PM 16504 97290 21137

2/17/2014 12:51:38 PM 18319 97290 21137

2/17/2014 12:51:38 PM 15916 97290 21137

2/17/2014 12:51:39 PM 17179 97290 21137

2/17/2014 12:51:40 PM 15365 97290 21137

2/17/2014 12:51:41 PM 14791 97290 21137

2/17/2014 12:51:42 PM 15127 97290 21137

2/17/2014 12:51:43 PM 15062 97290 21137

2/17/2014 12:51:44 PM 15375 97290 21137

2/17/2014 12:51:45 PM 14583 97290 21137

2/17/2014 12:51:46 PM 15556 97290 21137

2/17/2014 12:51:47 PM 16009 97290 21137

2/17/2014 12:51:48 PM 17412 97290 21137

2/17/2014 12:51:49 PM 16383 97290 21137

2/17/2014 12:51:50 PM 15525 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/17/2014 12:51:52 PM 15911 97290 21137

2/17/2014 12:51:52 PM 13998 97290 21137

2/18/2014 8:49:01 AM 13328 97290 21137

2/18/2014 8:49:02 AM 14612 97290 21137

2/18/2014 8:49:03 AM 13073 97290 21137

2/18/2014 8:49:04 AM 15718 97290 21137

2/18/2014 8:49:05 AM 14909 97290 21137

2/18/2014 8:49:06 AM 14227 97290 21137

2/18/2014 8:49:07 AM 14656 97290 21137

2/18/2014 8:49:08 AM 14464 97290 21137

2/18/2014 8:49:09 AM 13846 97290 21137

2/18/2014 8:49:10 AM 13541 97290 21137

2/18/2014 8:49:11 AM 14305 97290 21137

2/18/2014 8:49:12 AM 14046 97290 21137

2/18/2014 8:49:13 AM 14701 97290 21137

2/18/2014 8:49:14 AM 14355 97290 21137

2/18/2014 8:49:15 AM 14088 97290 21137

2/18/2014 8:49:16 AM 12012 97290 21137

2/18/2014 8:49:17 AM 12843 97290 21137

2/18/2014 8:49:18 AM 12960 97290 21137

2/18/2014 8:49:19 AM 12540 97290 21137

2/18/2014 8:49:20 AM 13965 97290 21137

2/18/2014 8:49:21 AM 13901 97290 21137

2/18/2014 8:49:22 AM 13915 97290 21137

2/18/2014 8:49:23 AM 14459 97290 21137

2/18/2014 8:49:24 AM 13454 97290 21137

2/18/2014 8:49:25 AM 14343 97290 21137

2/18/2014 8:49:26 AM 14775 97290 21137

2/18/2014 8:49:27 AM 13773 97290 21137

2/18/2014 8:49:28 AM 11963 97290 21137

2/18/2014 8:49:29 AM 13941 97290 21137

2/18/2014 8:49:30 AM 13955 97290 21137

2/18/2014 8:49:31 AM 13358 97290 21137

2/18/2014 8:49:32 AM 12789 97290 21137

2/18/2014 8:49:33 AM 13757 97290 21137

2/18/2014 8:49:34 AM 13969 97290 21137

2/18/2014 8:51:11 AM 12943 97290 21137

2/18/2014 8:51:12 AM 13915 97290 21137

2/18/2014 8:51:13 AM 13709 97290 21137

2/18/2014 8:51:14 AM 14017 97290 21137

2/18/2014 8:51:15 AM 13254 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:51:16 AM 15103 97290 21137

2/18/2014 8:51:17 AM 15746 97290 21137

2/18/2014 8:51:18 AM 13266 97290 21137

2/18/2014 8:51:19 AM 13426 97290 21137

2/18/2014 8:51:20 AM 13856 97290 21137

2/18/2014 8:51:21 AM 13364 97290 21137

2/18/2014 8:51:22 AM 14321 97290 21137

2/18/2014 8:51:23 AM 14560 97290 21137

2/18/2014 8:51:24 AM 14440 97290 21137

2/18/2014 8:51:25 AM 16090 97290 21137

2/18/2014 8:51:26 AM 17822 97290 21137

2/18/2014 8:51:27 AM 16005 97290 21137

2/18/2014 8:51:28 AM 15791 97290 21137

2/18/2014 8:51:29 AM 13998 97290 21137

2/18/2014 8:51:30 AM 13399 97290 21137

2/18/2014 8:51:31 AM 13369 97290 21137

2/18/2014 8:51:32 AM 13512 97290 21137

2/18/2014 8:51:33 AM 13788 97290 21137

2/18/2014 8:51:34 AM 14037 97290 21137

2/18/2014 8:51:35 AM 15059 97290 21137

2/18/2014 8:51:36 AM 13965 97290 21137

2/18/2014 8:51:37 AM 14351 97290 21137

2/18/2014 8:51:38 AM 14627 97290 21137

2/18/2014 8:51:39 AM 14726 97290 21137

2/18/2014 8:51:40 AM 13701 97290 21137

2/18/2014 8:51:41 AM 14315 97290 21137

2/18/2014 8:51:42 AM 15068 97290 21137

2/18/2014 8:51:43 AM 14297 97290 21137

2/18/2014 8:51:44 AM 13114 97290 21137

2/18/2014 8:51:45 AM 13748 97290 21137

2/18/2014 8:51:46 AM 14687 97290 21137

2/18/2014 8:51:47 AM 13511 97290 21137

2/18/2014 8:51:48 AM 14628 97290 21137

2/18/2014 8:51:49 AM 13947 97290 21137

2/18/2014 8:51:50 AM 14256 97290 21137

2/18/2014 8:51:51 AM 15714 97290 21137

2/18/2014 8:51:52 AM 15088 97290 21137

2/18/2014 8:51:53 AM 14872 97290 21137

2/18/2014 8:51:54 AM 14758 97290 21137

2/18/2014 8:51:55 AM 13799 97290 21137

2/18/2014 8:51:56 AM 15210 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:51:57 AM 16132 97290 21137

2/18/2014 8:51:58 AM 12853 97290 21137

2/18/2014 8:51:59 AM 14193 97290 21137

2/18/2014 8:52:00 AM 15158 97290 21137

2/18/2014 8:52:01 AM 15069 97290 21137

2/18/2014 8:52:02 AM 14627 97290 21137

2/18/2014 8:52:03 AM 13646 97290 21137

2/18/2014 8:52:04 AM 15651 97290 21137

2/18/2014 8:52:05 AM 14023 97290 21137

2/18/2014 8:52:06 AM 13795 97290 21137

2/18/2014 8:52:07 AM 13409 97290 21137

2/18/2014 8:52:08 AM 13004 97290 21137

2/18/2014 8:52:09 AM 14735 97290 21137

2/18/2014 8:52:10 AM 13223 97290 21137

2/18/2014 8:52:11 AM 14166 97290 21137

2/18/2014 8:52:12 AM 13201 97290 21137

2/18/2014 8:52:13 AM 14430 97290 21137

2/18/2014 8:52:14 AM 14355 97290 21137

2/18/2014 8:52:15 AM 13074 97290 21137

2/18/2014 8:52:16 AM 13888 97290 21137

2/18/2014 8:52:17 AM 13552 97290 21137

2/18/2014 8:52:18 AM 13258 97290 21137

2/18/2014 8:52:19 AM 13034 97290 21137

2/18/2014 8:52:20 AM 13818 97290 21137

2/18/2014 8:52:21 AM 14674 97290 21137

2/18/2014 8:52:22 AM 15548 97290 21137

2/18/2014 8:52:23 AM 13997 97290 21137

2/18/2014 8:52:24 AM 14209 97290 21137

2/18/2014 8:52:25 AM 13842 97290 21137

2/18/2014 8:52:26 AM 13810 97290 21137

2/18/2014 8:52:27 AM 14042 97290 21137

2/18/2014 8:52:28 AM 13950 97290 21137

2/18/2014 8:52:29 AM 13567 97290 21137

2/18/2014 8:52:30 AM 15662 97290 21137

2/18/2014 8:52:31 AM 15585 97290 21137

2/18/2014 8:52:32 AM 15596 97290 21137

2/18/2014 8:52:33 AM 13439 97290 21137

2/18/2014 8:52:34 AM 13710 97290 21137

2/18/2014 8:52:35 AM 13837 97290 21137

2/18/2014 8:52:36 AM 13149 97290 21137

2/18/2014 8:52:37 AM 13637 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:52:38 AM 13789 97290 21137

2/18/2014 8:52:39 AM 13347 97290 21137

2/18/2014 8:52:40 AM 14347 97290 21137

2/18/2014 8:52:41 AM 14236 97290 21137

2/18/2014 8:52:42 AM 14479 97290 21137

2/18/2014 8:52:43 AM 14749 97290 21137

2/18/2014 8:52:44 AM 14217 97290 21137

2/18/2014 8:52:45 AM 15014 97290 21137

2/18/2014 8:52:46 AM 13173 97290 21137

2/18/2014 8:52:47 AM 11993 97290 21137

2/18/2014 8:52:48 AM 13078 97290 21137

2/18/2014 8:52:49 AM 14249 97290 21137

2/18/2014 8:52:50 AM 14332 97290 21137

2/18/2014 8:52:51 AM 13723 97290 21137

2/18/2014 8:52:52 AM 14680 97290 21137

2/18/2014 8:52:53 AM 15700 97290 21137

2/18/2014 8:52:54 AM 14215 97290 21137

2/18/2014 8:52:55 AM 13933 97290 21137

2/18/2014 8:52:56 AM 14553 97290 21137

2/18/2014 8:52:57 AM 15848 97290 21137

2/18/2014 8:52:58 AM 13322 97290 21137

2/18/2014 8:52:59 AM 13740 97290 21137

2/18/2014 8:53:00 AM 13335 97290 21137

2/18/2014 8:53:01 AM 13803 97290 21137

2/18/2014 8:53:02 AM 15841 97290 21137

2/18/2014 8:53:03 AM 16020 97290 21137

2/18/2014 8:53:04 AM 14085 97290 21137

2/18/2014 8:53:05 AM 14531 97290 21137

2/18/2014 8:53:06 AM 15183 97290 21137

2/18/2014 8:53:07 AM 14265 97290 21137

2/18/2014 8:53:08 AM 13436 97290 21137

2/18/2014 8:53:09 AM 13769 97290 21137

2/18/2014 8:53:10 AM 12682 97290 21137

2/18/2014 8:53:11 AM 14510 97290 21137

2/18/2014 8:53:12 AM 13737 97290 21137

2/18/2014 8:53:13 AM 14474 97290 21137

2/18/2014 8:53:14 AM 14838 97290 21137

2/18/2014 8:53:15 AM 15049 97290 21137

2/18/2014 8:53:16 AM 13662 97290 21137

2/18/2014 8:53:17 AM 15115 97290 21137

2/18/2014 8:53:18 AM 14009 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:53:19 AM 14782 97290 21137

2/18/2014 8:53:20 AM 16085 97290 21137

2/18/2014 8:53:21 AM 14461 97290 21137

2/18/2014 8:53:22 AM 13995 97290 21137

2/18/2014 8:53:23 AM 13338 97290 21137

2/18/2014 8:53:24 AM 13294 97290 21137

2/18/2014 8:53:25 AM 13553 97290 21137

2/18/2014 8:53:26 AM 13078 97290 21137

2/18/2014 8:53:27 AM 13289 97290 21137

2/18/2014 8:53:28 AM 14212 97290 21137

2/18/2014 8:53:29 AM 14173 97290 21137

2/18/2014 8:53:30 AM 13353 97290 21137

2/18/2014 8:53:31 AM 12668 97290 21137

2/18/2014 8:53:32 AM 12827 97290 21137

2/18/2014 8:53:33 AM 12986 97290 21137

2/18/2014 8:53:34 AM 13026 97290 21137

2/18/2014 8:53:35 AM 13456 97290 21137

2/18/2014 8:53:36 AM 12874 97290 21137

2/18/2014 8:53:37 AM 12488 97290 21137

2/18/2014 8:53:38 AM 13592 97290 21137

2/18/2014 8:53:39 AM 12158 97290 21137

2/18/2014 8:53:40 AM 13209 97290 21137

2/18/2014 8:53:41 AM 13292 97290 21137

2/18/2014 8:53:42 AM 13673 97290 21137

2/18/2014 8:53:43 AM 12148 97290 21137

2/18/2014 8:53:44 AM 13927 97290 21137

2/18/2014 8:53:45 AM 13951 97290 21137

2/18/2014 8:53:46 AM 14257 97290 21137

2/18/2014 8:53:47 AM 13224 97290 21137

2/18/2014 8:53:48 AM 12726 97290 21137

2/18/2014 8:53:49 AM 13801 97290 21137

2/18/2014 8:53:50 AM 14700 97290 21137

2/18/2014 8:53:51 AM 13155 97290 21137

2/18/2014 8:53:52 AM 11358 97290 21137

2/18/2014 8:53:53 AM 13939 97290 21137

2/18/2014 8:55:33 AM 12715 97290 21137

2/18/2014 8:55:34 AM 14039 97290 21137

2/18/2014 8:55:35 AM 14249 97290 21137

2/18/2014 8:55:36 AM 14302 97290 21137

2/18/2014 8:55:37 AM 14225 97290 21137

2/18/2014 8:55:38 AM 15436 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:55:39 AM 14599 97290 21137

2/18/2014 8:55:40 AM 13999 97290 21137

2/18/2014 8:55:41 AM 14570 97290 21137

2/18/2014 8:55:42 AM 15732 97290 21137

2/18/2014 8:55:43 AM 15123 97290 21137

2/18/2014 8:55:44 AM 13770 97290 21137

2/18/2014 8:55:45 AM 13912 97290 21137

2/18/2014 8:55:46 AM 15118 97290 21137

2/18/2014 8:55:47 AM 14009 97290 21137

2/18/2014 8:55:48 AM 13192 97290 21137

2/18/2014 8:55:49 AM 13498 97290 21137

2/18/2014 8:55:50 AM 12344 97290 21137

2/18/2014 8:55:51 AM 13736 97290 21137

2/18/2014 8:55:52 AM 14534 97290 21137

2/18/2014 8:55:53 AM 13863 97290 21137

2/18/2014 8:55:54 AM 14055 97290 21137

2/18/2014 8:55:55 AM 14373 97290 21137

2/18/2014 8:55:56 AM 14033 97290 21137

2/18/2014 8:55:57 AM 13468 97290 21137

2/18/2014 8:55:58 AM 13207 97290 21137

2/18/2014 8:55:59 AM 13831 97290 21137

2/18/2014 8:56:00 AM 16177 97290 21137

2/18/2014 8:56:01 AM 15324 97290 21137

2/18/2014 8:56:02 AM 13701 97290 21137

2/18/2014 8:56:03 AM 14645 97290 21137

2/18/2014 8:56:04 AM 14282 97290 21137

2/18/2014 8:56:05 AM 14655 97290 21137

2/18/2014 8:56:06 AM 14673 97290 21137

2/18/2014 8:56:07 AM 14888 97290 21137

2/18/2014 8:56:08 AM 15662 97290 21137

2/18/2014 8:56:09 AM 14325 97290 21137

2/18/2014 8:56:10 AM 13901 97290 21137

2/18/2014 8:56:11 AM 13735 97290 21137

2/18/2014 8:56:12 AM 14744 97290 21137

2/18/2014 8:56:13 AM 14666 97290 21137

2/18/2014 8:56:14 AM 14676 97290 21137

2/18/2014 8:56:15 AM 13929 97290 21137

2/18/2014 8:56:16 AM 13472 97290 21137

2/18/2014 8:56:17 AM 15038 97290 21137

2/18/2014 8:56:18 AM 15939 97290 21137

2/18/2014 8:56:19 AM 14755 97290 21137

Page 229 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:56:20 AM 16588 97290 21137

2/18/2014 8:56:21 AM 15217 97290 21137

2/18/2014 8:56:22 AM 14304 97290 21137

2/18/2014 8:56:23 AM 14196 97290 21137

2/18/2014 8:56:24 AM 13869 97290 21137

2/18/2014 8:56:25 AM 15647 97290 21137

2/18/2014 8:56:26 AM 15041 97290 21137

2/18/2014 8:56:27 AM 15730 97290 21137

2/18/2014 8:56:28 AM 16202 97290 21137

2/18/2014 8:56:29 AM 14730 97290 21137

2/18/2014 8:56:30 AM 15382 97290 21137

2/18/2014 8:56:31 AM 14105 97290 21137

2/18/2014 8:56:32 AM 14776 97290 21137

2/18/2014 8:56:33 AM 13714 97290 21137

2/18/2014 8:56:34 AM 14888 97290 21137

2/18/2014 8:56:35 AM 15152 97290 21137

2/18/2014 8:56:36 AM 13928 97290 21137

2/18/2014 8:56:37 AM 14852 97290 21137

2/18/2014 8:56:38 AM 15383 97290 21137

2/18/2014 8:56:39 AM 14735 97290 21137

2/18/2014 8:56:40 AM 14334 97290 21137

2/18/2014 8:56:41 AM 15433 97290 21137

2/18/2014 8:56:42 AM 12738 97290 21137

2/18/2014 8:56:43 AM 12184 97290 21137

2/18/2014 8:56:44 AM 12826 97290 21137

2/18/2014 8:56:45 AM 11876 97290 21137

2/18/2014 8:56:46 AM 14519 97290 21137

2/18/2014 8:56:47 AM 13740 97290 21137

2/18/2014 8:56:48 AM 14205 97290 21137

2/18/2014 8:56:49 AM 12491 97290 21137

2/18/2014 8:56:50 AM 12992 97290 21137

2/18/2014 8:56:51 AM 13988 97290 21137

2/18/2014 8:56:52 AM 14807 97290 21137

2/18/2014 8:56:53 AM 14171 97290 21137

2/18/2014 8:56:54 AM 14283 97290 21137

2/18/2014 8:56:55 AM 15810 97290 21137

2/18/2014 8:56:56 AM 15465 97290 21137

2/18/2014 8:56:57 AM 15883 97290 21137

2/18/2014 8:56:58 AM 15041 97290 21137

2/18/2014 8:56:59 AM 13690 97290 21137

2/18/2014 8:57:00 AM 14552 97290 21137

Page 230 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:57:01 AM 14738 97290 21137

2/18/2014 8:57:02 AM 15234 97290 21137

2/18/2014 8:57:03 AM 13138 97290 21137

2/18/2014 8:57:04 AM 13964 97290 21137

2/18/2014 8:57:05 AM 14411 97290 21137

2/18/2014 8:57:06 AM 13625 97290 21137

2/18/2014 8:57:07 AM 13868 97290 21137

2/18/2014 8:57:08 AM 12917 97290 21137

2/18/2014 8:57:09 AM 13129 97290 21137

2/18/2014 8:57:10 AM 13362 97290 21137

2/18/2014 8:57:11 AM 13060 97290 21137

2/18/2014 8:57:12 AM 15115 97290 21137

2/18/2014 8:57:13 AM 14548 97290 21137

2/18/2014 8:57:14 AM 14677 97290 21137

2/18/2014 8:57:15 AM 14499 97290 21137

2/18/2014 8:57:16 AM 14844 97290 21137

2/18/2014 8:57:17 AM 16071 97290 21137

2/18/2014 8:57:18 AM 16497 97290 21137

2/18/2014 8:57:19 AM 15044 97290 21137

2/18/2014 8:57:20 AM 15611 97290 21137

2/18/2014 8:57:21 AM 14522 97290 21137

2/18/2014 8:57:22 AM 16380 97290 21137

2/18/2014 8:57:23 AM 14805 97290 21137

2/18/2014 8:57:24 AM 14651 97290 21137

2/18/2014 8:57:25 AM 13683 97290 21137

2/18/2014 8:57:26 AM 13620 97290 21137

2/18/2014 8:57:27 AM 13665 97290 21137

2/18/2014 8:57:28 AM 13826 97290 21137

2/18/2014 8:57:29 AM 12696 97290 21137

2/18/2014 8:57:30 AM 12594 97290 21137

2/18/2014 8:57:31 AM 13648 97290 21137

2/18/2014 8:57:32 AM 13522 97290 21137

2/18/2014 8:57:33 AM 13940 97290 21137

2/18/2014 8:57:34 AM 15065 97290 21137

2/18/2014 8:57:35 AM 14356 97290 21137

2/18/2014 8:57:36 AM 13759 97290 21137

2/18/2014 8:57:37 AM 13669 97290 21137

2/18/2014 8:57:38 AM 12567 97290 21137

2/18/2014 8:57:39 AM 12742 97290 21137

2/18/2014 8:57:40 AM 14075 97290 21137

2/18/2014 8:57:41 AM 13808 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 8:57:42 AM 12902 97290 21137

2/18/2014 8:57:43 AM 12675 97290 21137

2/18/2014 8:57:44 AM 14028 97290 21137

2/18/2014 8:57:45 AM 14247 97290 21137

2/18/2014 8:57:46 AM 14392 97290 21137

2/18/2014 8:57:47 AM 14638 97290 21137

2/18/2014 8:57:48 AM 15989 97290 21137

2/18/2014 8:57:49 AM 14797 97290 21137

2/18/2014 8:57:50 AM 15759 97290 21137

2/18/2014 8:57:51 AM 14739 97290 21137

2/18/2014 8:57:52 AM 15895 97290 21137

2/18/2014 8:57:53 AM 15703 97290 21137

2/18/2014 8:57:54 AM 15056 97290 21137

2/18/2014 8:57:55 AM 14234 97290 21137

2/18/2014 8:57:56 AM 15228 97290 21137

2/18/2014 8:57:57 AM 13917 97290 21137

2/18/2014 8:57:58 AM 14789 97290 21137

2/18/2014 8:57:59 AM 12937 97290 21137

2/18/2014 8:58:00 AM 13374 97290 21137

2/18/2014 8:58:01 AM 13693 97290 21137

2/18/2014 8:58:02 AM 15153 97290 21137

2/18/2014 8:58:03 AM 15218 97290 21137

2/18/2014 8:58:04 AM 14904 97290 21137

2/18/2014 8:58:05 AM 15036 97290 21137

2/18/2014 8:59:45 AM 16461 97290 21137

2/18/2014 8:59:46 AM 17375 97290 21137

2/18/2014 8:59:47 AM 15923 97290 21137

2/18/2014 8:59:48 AM 15261 97290 21137

2/18/2014 8:59:49 AM 15695 97290 21137

2/18/2014 8:59:50 AM 16733 97290 21137

2/18/2014 8:59:51 AM 17473 97290 21137

2/18/2014 8:59:52 AM 18108 97290 21137

2/18/2014 8:59:53 AM 17667 97290 21137

2/18/2014 8:59:55 AM 14476 97290 21137

2/18/2014 8:59:56 AM 15559 97290 21137

2/18/2014 8:59:57 AM 16039 97290 21137

2/18/2014 8:59:58 AM 14960 97290 21137

2/18/2014 8:59:59 AM 15380 97290 21137

2/18/2014 9:00:00 AM 14915 97290 21137

2/18/2014 9:00:01 AM 14528 97290 21137

2/18/2014 9:00:02 AM 15002 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:00:03 AM 14760 97290 21137

2/18/2014 9:00:04 AM 15120 97290 21137

2/18/2014 9:00:05 AM 15840 97290 21137

2/18/2014 9:00:06 AM 14340 97290 21137

2/18/2014 9:00:07 AM 14025 97290 21137

2/18/2014 9:00:08 AM 16106 97290 21137

2/18/2014 9:00:09 AM 16026 97290 21137

2/18/2014 9:00:10 AM 15706 97290 21137

2/18/2014 9:00:11 AM 15656 97290 21137

2/18/2014 9:00:12 AM 15868 97290 21137

2/18/2014 9:00:13 AM 15033 97290 21137

2/18/2014 9:00:14 AM 15338 97290 21137

2/18/2014 9:00:15 AM 16254 97290 21137

2/18/2014 9:00:16 AM 16273 97290 21137

2/18/2014 9:00:17 AM 15528 97290 21137

2/18/2014 9:00:18 AM 15582 97290 21137

2/18/2014 9:00:19 AM 15355 97290 21137

2/18/2014 9:00:20 AM 15509 97290 21137

2/18/2014 9:00:21 AM 15427 97290 21137

2/18/2014 9:00:22 AM 16066 97290 21137

2/18/2014 9:00:23 AM 16166 97290 21137

2/18/2014 9:00:24 AM 16821 97290 21137

2/18/2014 9:00:25 AM 14945 97290 21137

2/18/2014 9:00:26 AM 15976 97290 21137

2/18/2014 9:00:27 AM 16264 97290 21137

2/18/2014 9:00:28 AM 16576 97290 21137

2/18/2014 9:00:29 AM 15604 97290 21137

2/18/2014 9:00:30 AM 16261 97290 21137

2/18/2014 9:00:31 AM 14895 97290 21137

2/18/2014 9:00:32 AM 17253 97290 21137

2/18/2014 9:00:33 AM 18353 97290 21137

2/18/2014 9:00:34 AM 17668 97290 21137

2/18/2014 9:00:35 AM 16777 97290 21137

2/18/2014 9:00:36 AM 14364 97290 21137

2/18/2014 9:00:37 AM 15651 97290 21137

2/18/2014 9:00:38 AM 14802 97290 21137

2/18/2014 9:00:39 AM 12430 97290 21137

2/18/2014 9:00:40 AM 13967 97290 21137

2/18/2014 9:00:41 AM 14201 97290 21137

2/18/2014 9:00:42 AM 13960 97290 21137

2/18/2014 9:00:43 AM 14350 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:00:44 AM 14717 97290 21137

2/18/2014 9:00:45 AM 16129 97290 21137

2/18/2014 9:00:46 AM 17592 97290 21137

2/18/2014 9:00:47 AM 15348 97290 21137

2/18/2014 9:00:48 AM 17157 97290 21137

2/18/2014 9:00:49 AM 14789 97290 21137

2/18/2014 9:00:50 AM 15307 97290 21137

2/18/2014 9:00:51 AM 16576 97290 21137

2/18/2014 9:00:52 AM 17164 97290 21137

2/18/2014 9:00:53 AM 16891 97290 21137

2/18/2014 9:00:54 AM 16702 97290 21137

2/18/2014 9:00:55 AM 17135 97290 21137

2/18/2014 9:00:56 AM 17004 97290 21137

2/18/2014 9:00:57 AM 17751 97290 21137

2/18/2014 9:00:58 AM 15987 97290 21137

2/18/2014 9:00:59 AM 17287 97290 21137

2/18/2014 9:01:00 AM 16261 97290 21137

2/18/2014 9:01:01 AM 15675 97290 21137

2/18/2014 9:01:02 AM 15618 97290 21137

2/18/2014 9:01:03 AM 14554 97290 21137

2/18/2014 9:01:04 AM 14768 97290 21137

2/18/2014 9:01:05 AM 16802 97290 21137

2/18/2014 9:01:06 AM 16800 97290 21137

2/18/2014 9:01:07 AM 15780 97290 21137

2/18/2014 9:01:08 AM 15795 97290 21137

2/18/2014 9:01:09 AM 15558 97290 21137

2/18/2014 9:01:10 AM 15469 97290 21137

2/18/2014 9:01:11 AM 16227 97290 21137

2/18/2014 9:01:12 AM 14947 97290 21137

2/18/2014 9:01:13 AM 14596 97290 21137

2/18/2014 9:01:14 AM 14299 97290 21137

2/18/2014 9:01:15 AM 14074 97290 21137

2/18/2014 9:01:16 AM 13568 97290 21137

2/18/2014 9:01:17 AM 15452 97290 21137

2/18/2014 9:01:18 AM 15653 97290 21137

2/18/2014 9:01:19 AM 15943 97290 21137

2/18/2014 9:01:20 AM 15806 97290 21137

2/18/2014 9:01:21 AM 15861 97290 21137

2/18/2014 9:01:22 AM 16475 97290 21137

2/18/2014 9:01:23 AM 17288 97290 21137

2/18/2014 9:01:24 AM 16322 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:01:25 AM 16380 97290 21137

2/18/2014 9:01:26 AM 17145 97290 21137

2/18/2014 9:01:27 AM 16376 97290 21137

2/18/2014 9:01:28 AM 15224 97290 21137

2/18/2014 9:01:29 AM 16406 97290 21137

2/18/2014 9:01:30 AM 16791 97290 21137

2/18/2014 9:01:31 AM 15507 97290 21137

2/18/2014 9:01:32 AM 16927 97290 21137

2/18/2014 9:01:33 AM 16501 97290 21137

2/18/2014 9:01:34 AM 16395 97290 21137

2/18/2014 9:01:35 AM 15408 97290 21137

2/18/2014 9:01:36 AM 14742 97290 21137

2/18/2014 9:01:37 AM 14545 97290 21137

2/18/2014 9:01:38 AM 16416 97290 21137

2/18/2014 9:01:39 AM 15204 97290 21137

2/18/2014 9:01:40 AM 15711 97290 21137

2/18/2014 9:01:41 AM 16257 97290 21137

2/18/2014 9:01:42 AM 15974 97290 21137

2/18/2014 9:01:43 AM 14403 97290 21137

2/18/2014 9:01:44 AM 15750 97290 21137

2/18/2014 9:01:45 AM 14317 97290 21137

2/18/2014 9:01:46 AM 14769 97290 21137

2/18/2014 9:01:47 AM 14552 97290 21137

2/18/2014 9:01:48 AM 14888 97290 21137

2/18/2014 9:01:49 AM 15902 97290 21137

2/18/2014 9:01:50 AM 15675 97290 21137

2/18/2014 9:01:51 AM 15228 97290 21137

2/18/2014 9:01:52 AM 15177 97290 21137

2/18/2014 9:01:53 AM 13394 97290 21137

2/18/2014 9:01:54 AM 13548 97290 21137

2/18/2014 9:01:55 AM 13497 97290 21137

2/18/2014 9:01:56 AM 15164 97290 21137

2/18/2014 9:01:57 AM 15731 97290 21137

2/18/2014 9:01:58 AM 15242 97290 21137

2/18/2014 9:01:59 AM 16500 97290 21137

2/18/2014 9:02:00 AM 16065 97290 21137

2/18/2014 9:02:01 AM 17636 97290 21137

2/18/2014 9:02:02 AM 18149 97290 21137

2/18/2014 9:02:03 AM 17857 97290 21137

2/18/2014 9:02:04 AM 18084 97290 21137

2/18/2014 9:02:05 AM 18501 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:02:06 AM 18425 97290 21137

2/18/2014 9:02:07 AM 17896 97290 21137

2/18/2014 9:02:08 AM 18244 97290 21137

2/18/2014 9:02:09 AM 19681 97290 21137

2/18/2014 9:02:10 AM 18420 97290 21137

2/18/2014 9:02:11 AM 17655 97290 21137

2/18/2014 9:02:12 AM 18393 97290 21137

2/18/2014 9:02:13 AM 17468 97290 21137

2/18/2014 9:02:14 AM 17897 97290 21137

2/18/2014 9:02:15 AM 17824 97290 21137

2/18/2014 9:02:16 AM 16636 97290 21137

2/18/2014 9:02:17 AM 14059 97290 21137

2/18/2014 9:02:18 AM 15574 97290 21137

2/18/2014 9:02:19 AM 15293 97290 21137

2/18/2014 9:02:20 AM 14833 97290 21137

2/18/2014 9:02:21 AM 15018 97290 21137

2/18/2014 9:02:22 AM 14404 97290 21137

2/18/2014 9:02:23 AM 15301 97290 21137

2/18/2014 9:02:24 AM 14865 97290 21137

2/18/2014 9:02:25 AM 15656 97290 21137

2/18/2014 9:02:26 AM 15524 97290 21137

2/18/2014 9:02:27 AM 14351 97290 21137

2/18/2014 9:02:28 AM 14867 97290 21137

2/18/2014 9:02:29 AM 14876 97290 21137

2/18/2014 9:02:30 AM 13738 97290 21137

2/18/2014 9:02:31 AM 14737 97290 21137

2/18/2014 9:02:32 AM 15564 97290 21137

2/18/2014 9:02:33 AM 14841 97290 21137

2/18/2014 9:02:34 AM 14510 97290 21137

2/18/2014 9:02:35 AM 14877 97290 21137

2/18/2014 9:02:36 AM 14819 97290 21137

2/18/2014 9:02:37 AM 16695 97290 21137

2/18/2014 9:02:38 AM 16083 97290 21137

2/18/2014 9:02:39 AM 17040 97290 21137

2/18/2014 9:02:40 AM 15210 97290 21137

2/18/2014 9:02:41 AM 14872 97290 21137

2/18/2014 9:02:42 AM 15718 97290 21137

2/18/2014 9:02:43 AM 15119 97290 21137

2/18/2014 9:02:44 AM 16020 97290 21137

2/18/2014 9:02:45 AM 16155 97290 21137

2/18/2014 9:02:46 AM 15588 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:02:47 AM 16377 97290 21137

2/18/2014 9:02:48 AM 15074 97290 21137

2/18/2014 9:02:49 AM 16518 97290 21137

2/18/2014 9:02:50 AM 16579 97290 21137

2/18/2014 9:02:51 AM 16834 97290 21137

2/18/2014 9:02:52 AM 15848 97290 21137

2/18/2014 9:02:53 AM 14642 97290 21137

2/18/2014 9:02:54 AM 15420 97290 21137

2/18/2014 9:02:55 AM 14505 97290 21137

2/18/2014 9:02:56 AM 14456 97290 21137

2/18/2014 9:02:57 AM 13814 97290 21137

2/18/2014 9:02:58 AM 12003 97290 21137

2/18/2014 9:02:59 AM 13740 97290 21137

2/18/2014 9:03:00 AM 15435 97290 21137

2/18/2014 9:03:01 AM 15798 97290 21137

2/18/2014 9:03:02 AM 15259 97290 21137

2/18/2014 9:03:03 AM 14255 97290 21137

2/18/2014 9:03:04 AM 16673 97290 21137

2/18/2014 9:03:05 AM 15658 97290 21137

2/18/2014 9:03:06 AM 15374 97290 21137

2/18/2014 9:03:07 AM 14673 97290 21137

2/18/2014 9:03:08 AM 14108 97290 21137

2/18/2014 9:03:09 AM 15737 97290 21137

2/18/2014 9:03:10 AM 16054 97290 21137

2/18/2014 9:03:11 AM 16883 97290 21137

2/18/2014 9:03:12 AM 19161 97290 21137

2/18/2014 9:03:13 AM 18110 97290 21137

2/18/2014 9:03:14 AM 17727 97290 21137

2/18/2014 9:03:15 AM 16972 97290 21137

2/18/2014 9:03:16 AM 17983 97290 21137

2/18/2014 9:03:17 AM 18685 97290 21137

2/18/2014 9:03:18 AM 20751 97290 21137

2/18/2014 9:03:19 AM 16617 97290 21137

2/18/2014 9:03:20 AM 19124 97290 21137

2/18/2014 9:03:21 AM 18401 97290 21137

2/18/2014 9:03:22 AM 17860 97290 21137

2/18/2014 9:03:23 AM 16075 97290 21137

2/18/2014 9:03:24 AM 17308 97290 21137

2/18/2014 9:03:25 AM 16837 97290 21137

2/18/2014 9:03:26 AM 16479 97290 21137

2/18/2014 9:03:27 AM 14139 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:03:28 AM 15115 97290 21137

2/18/2014 9:03:29 AM 14818 97290 21137

2/18/2014 9:03:30 AM 15404 97290 21137

2/18/2014 9:03:31 AM 15461 97290 21137

2/18/2014 9:03:32 AM 15625 97290 21137

2/18/2014 9:03:33 AM 15336 97290 21137

2/18/2014 9:03:34 AM 14904 97290 21137

2/18/2014 9:03:35 AM 14766 97290 21137

2/18/2014 9:03:36 AM 14941 97290 21137

2/18/2014 9:03:37 AM 14115 97290 21137

2/18/2014 9:03:38 AM 13417 97290 21137

2/18/2014 9:03:39 AM 14322 97290 21137

2/18/2014 9:03:40 AM 15190 97290 21137

2/18/2014 9:03:41 AM 13997 97290 21137

2/18/2014 9:03:42 AM 13849 97290 21137

2/18/2014 9:03:43 AM 14982 97290 21137

2/18/2014 9:03:44 AM 14785 97290 21137

2/18/2014 9:03:45 AM 15006 97290 21137

2/18/2014 9:03:46 AM 13321 97290 21137

2/18/2014 9:03:47 AM 15300 97290 21137

2/18/2014 9:03:48 AM 13275 97290 21137

2/18/2014 9:03:49 AM 14028 97290 21137

2/18/2014 9:03:50 AM 14727 97290 21137

2/18/2014 9:03:51 AM 16252 97290 21137

2/18/2014 9:03:52 AM 16333 97290 21137

2/18/2014 9:03:53 AM 16053 97290 21137

2/18/2014 9:03:54 AM 15323 97290 21137

2/18/2014 9:03:55 AM 16670 97290 21137

2/18/2014 9:03:56 AM 16377 97290 21137

2/18/2014 9:03:57 AM 14564 97290 21137

2/18/2014 9:03:58 AM 15701 97290 21137

2/18/2014 9:03:59 AM 15115 97290 21137

2/18/2014 9:04:00 AM 16258 97290 21137

2/18/2014 9:04:01 AM 16724 97290 21137

2/18/2014 9:04:02 AM 16631 97290 21137

2/18/2014 9:07:03 AM 17351 97290 21137

2/18/2014 9:07:04 AM 16817 97290 21137

2/18/2014 9:34:05 AM 17054 97290 21137

2/18/2014 9:34:06 AM 17403 97290 21137

2/18/2014 9:34:07 AM 17550 97290 21137

2/18/2014 9:34:08 AM 18727 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:34:09 AM 16952 97290 21137

2/18/2014 9:34:10 AM 16178 97290 21137

2/18/2014 9:34:11 AM 17544 97290 21137

2/18/2014 9:34:12 AM 17466 97290 21137

2/18/2014 9:34:13 AM 16876 97290 21137

2/18/2014 9:34:14 AM 17449 97290 21137

2/18/2014 9:34:15 AM 18012 97290 21137

2/18/2014 9:34:16 AM 15843 97290 21137

2/18/2014 9:34:17 AM 16680 97290 21137

2/18/2014 9:34:18 AM 14700 97290 21137

2/18/2014 9:34:19 AM 15585 97290 21137

2/18/2014 9:34:20 AM 16706 97290 21137

2/18/2014 9:34:21 AM 15576 97290 21137

2/18/2014 9:34:22 AM 14934 97290 21137

2/18/2014 9:34:23 AM 14953 97290 21137

2/18/2014 9:34:24 AM 15618 97290 21137

2/18/2014 9:34:25 AM 15154 97290 21137

2/18/2014 9:34:26 AM 14348 97290 21137

2/18/2014 9:34:27 AM 14417 97290 21137

2/18/2014 9:34:28 AM 15214 97290 21137

2/18/2014 9:34:29 AM 14993 97290 21137

2/18/2014 9:34:30 AM 14038 97290 21137

2/18/2014 9:34:31 AM 15809 97290 21137

2/18/2014 9:34:32 AM 15772 97290 21137

2/18/2014 9:34:33 AM 15403 97290 21137

2/18/2014 9:34:34 AM 16780 97290 21137

2/18/2014 9:34:35 AM 16855 97290 21137

2/18/2014 9:34:36 AM 17023 97290 21137

2/18/2014 9:34:37 AM 17186 97290 21137

2/18/2014 9:34:38 AM 18306 97290 21137

2/18/2014 9:34:39 AM 17536 97290 21137

2/18/2014 9:34:40 AM 18574 97290 21137

2/18/2014 9:34:41 AM 18263 97290 21137

2/18/2014 9:34:42 AM 17256 97290 21137

2/18/2014 9:34:43 AM 18714 97290 21137

2/18/2014 9:34:44 AM 17968 97290 21137

2/18/2014 9:34:45 AM 16192 97290 21137

2/18/2014 9:34:46 AM 15898 97290 21137

2/18/2014 9:34:47 AM 15104 97290 21137

2/18/2014 9:34:48 AM 15956 97290 21137

2/18/2014 9:34:49 AM 17099 97290 21137

Page 239 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:34:50 AM 15764 97290 21137

2/18/2014 9:34:51 AM 16481 97290 21137

2/18/2014 9:34:52 AM 14770 97290 21137

2/18/2014 9:34:53 AM 14342 97290 21137

2/18/2014 9:34:54 AM 14625 97290 21137

2/18/2014 9:34:55 AM 15206 97290 21137

2/18/2014 9:34:56 AM 14481 97290 21137

2/18/2014 9:34:57 AM 13880 97290 21137

2/18/2014 9:34:58 AM 13040 97290 21137

2/18/2014 9:34:59 AM 13640 97290 21137

2/18/2014 9:35:00 AM 14960 97290 21137

2/18/2014 9:35:01 AM 15560 97290 21137

2/18/2014 9:35:02 AM 15230 97290 21137

2/18/2014 9:35:03 AM 14907 97290 21137

2/18/2014 9:35:04 AM 15367 97290 21137

2/18/2014 9:35:05 AM 16081 97290 21137

2/18/2014 9:35:06 AM 16680 97290 21137

2/18/2014 9:35:07 AM 16500 97290 21137

2/18/2014 9:35:08 AM 16785 97290 21137

2/18/2014 9:35:09 AM 16076 97290 21137

2/18/2014 9:35:10 AM 16409 97290 21137

2/18/2014 9:35:11 AM 16222 97290 21137

2/18/2014 9:35:12 AM 16295 97290 21137

2/18/2014 9:35:13 AM 16373 97290 21137

2/18/2014 9:35:14 AM 16243 97290 21137

2/18/2014 9:35:15 AM 16271 97290 21137

2/18/2014 9:35:16 AM 16997 97290 21137

2/18/2014 9:35:17 AM 15499 97290 21137

2/18/2014 9:35:18 AM 13804 97290 21137

2/18/2014 9:35:19 AM 14491 97290 21137

2/18/2014 9:35:20 AM 15742 97290 21137

2/18/2014 9:35:21 AM 13925 97290 21137

2/18/2014 9:35:22 AM 14881 97290 21137

2/18/2014 9:35:23 AM 13740 97290 21137

2/18/2014 9:35:24 AM 15825 97290 21137

2/18/2014 9:35:25 AM 15296 97290 21137

2/18/2014 9:35:26 AM 15854 97290 21137

2/18/2014 9:35:27 AM 15183 97290 21137

2/18/2014 9:35:28 AM 15195 97290 21137

2/18/2014 9:35:29 AM 15768 97290 21137

2/18/2014 9:35:30 AM 15042 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:35:31 AM 16870 97290 21137

2/18/2014 9:35:32 AM 17717 97290 21137

2/18/2014 9:35:33 AM 17329 97290 21137

2/18/2014 9:35:34 AM 17352 97290 21137

2/18/2014 9:35:35 AM 18798 97290 21137

2/18/2014 9:35:36 AM 18439 97290 21137

2/18/2014 9:35:37 AM 19729 97290 21137

2/18/2014 9:35:38 AM 19542 97290 21137

2/18/2014 9:35:39 AM 18805 97290 21137

2/18/2014 9:35:40 AM 16911 97290 21137

2/18/2014 9:35:41 AM 15087 97290 21137

2/18/2014 9:35:42 AM 14362 97290 21137

2/18/2014 9:35:43 AM 14840 97290 21137

2/18/2014 9:35:44 AM 14690 97290 21137

2/18/2014 9:35:45 AM 14142 97290 21137

2/18/2014 9:35:46 AM 15475 97290 21137

2/18/2014 9:35:47 AM 16019 97290 21137

2/18/2014 9:35:48 AM 14534 97290 21137

2/18/2014 9:35:49 AM 13623 97290 21137

2/18/2014 9:35:50 AM 14445 97290 21137

2/18/2014 9:35:51 AM 15071 97290 21137

2/18/2014 9:35:52 AM 14448 97290 21137

2/18/2014 9:35:53 AM 14802 97290 21137

2/18/2014 9:35:54 AM 15010 97290 21137

2/18/2014 9:35:55 AM 13922 97290 21137

2/18/2014 9:35:56 AM 13890 97290 21137

2/18/2014 9:35:57 AM 14602 97290 21137

2/18/2014 9:35:58 AM 15920 97290 21137

2/18/2014 9:35:59 AM 16220 97290 21137

2/18/2014 9:36:00 AM 16625 97290 21137

2/18/2014 9:36:01 AM 16546 97290 21137

2/18/2014 9:36:02 AM 16586 97290 21137

2/18/2014 9:36:03 AM 15426 97290 21137

2/18/2014 9:36:04 AM 16546 97290 21137

2/18/2014 9:36:05 AM 16046 97290 21137

2/18/2014 9:36:06 AM 18051 97290 21137

2/18/2014 9:36:07 AM 17983 97290 21137

2/18/2014 9:36:08 AM 17365 97290 21137

2/18/2014 9:36:09 AM 16641 97290 21137

2/18/2014 9:36:10 AM 15980 97290 21137

2/18/2014 9:36:11 AM 15815 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:36:12 AM 16613 97290 21137

2/18/2014 9:36:13 AM 15913 97290 21137

2/18/2014 9:36:14 AM 15318 97290 21137

2/18/2014 9:36:15 AM 15529 97290 21137

2/18/2014 9:36:16 AM 15072 97290 21137

2/18/2014 9:36:17 AM 14508 97290 21137

2/18/2014 9:36:18 AM 13497 97290 21137

2/18/2014 9:36:19 AM 15704 97290 21137

2/18/2014 9:36:20 AM 15266 97290 21137

2/18/2014 9:36:21 AM 14406 97290 21137

2/18/2014 9:36:22 AM 14401 97290 21137

2/18/2014 9:36:23 AM 15090 97290 21137

2/18/2014 9:36:24 AM 15232 97290 21137

2/18/2014 9:36:25 AM 13348 97290 21137

2/18/2014 9:36:26 AM 13747 97290 21137

2/18/2014 9:36:27 AM 14626 97290 21137

2/18/2014 9:36:28 AM 16286 97290 21137

2/18/2014 9:36:29 AM 15651 97290 21137

2/18/2014 9:36:30 AM 16243 97290 21137

2/18/2014 9:36:31 AM 17800 97290 21137

2/18/2014 9:36:32 AM 19720 97290 21137

2/18/2014 9:36:33 AM 19540 97290 21137

2/18/2014 9:36:34 AM 19615 97290 21137

2/18/2014 9:36:35 AM 19423 97290 21137

2/18/2014 9:36:36 AM 18536 97290 21137

2/18/2014 9:36:37 AM 17714 97290 21137

2/18/2014 9:36:38 AM 17958 97290 21137

2/18/2014 9:36:39 AM 18709 97290 21137

2/18/2014 9:36:40 AM 18897 97290 21137

2/18/2014 9:36:41 AM 17624 97290 21137

2/18/2014 9:36:42 AM 16586 97290 21137

2/18/2014 9:36:43 AM 17286 97290 21137

2/18/2014 9:36:44 AM 14641 97290 21137

2/18/2014 9:36:45 AM 14520 97290 21137

2/18/2014 9:36:46 AM 15210 97290 21137

2/18/2014 9:36:47 AM 14632 97290 21137

2/18/2014 9:36:48 AM 15268 97290 21137

2/18/2014 9:36:49 AM 14737 97290 21137

2/18/2014 9:36:50 AM 13764 97290 21137

2/18/2014 9:36:51 AM 13461 97290 21137

2/18/2014 9:36:52 AM 14075 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:36:53 AM 12998 97290 21137

2/18/2014 9:36:54 AM 15219 97290 21137

2/18/2014 9:36:55 AM 14515 97290 21137

2/18/2014 9:36:56 AM 14548 97290 21137

2/18/2014 9:36:57 AM 15547 97290 21137

2/18/2014 9:36:58 AM 15736 97290 21137

2/18/2014 9:36:59 AM 17074 97290 21137

2/18/2014 9:37:00 AM 17948 97290 21137

2/18/2014 9:37:01 AM 16067 97290 21137

2/18/2014 9:37:02 AM 17186 97290 21137

2/18/2014 9:37:03 AM 17076 97290 21137

2/18/2014 9:37:04 AM 18369 97290 21137

2/18/2014 9:37:05 AM 18002 97290 21137

2/18/2014 9:37:06 AM 18180 97290 21137

2/18/2014 9:37:07 AM 16065 97290 21137

2/18/2014 9:37:08 AM 16016 97290 21137

2/18/2014 9:37:09 AM 15434 97290 21137

2/18/2014 9:37:10 AM 15858 97290 21137

2/18/2014 9:37:11 AM 14554 97290 21137

2/18/2014 9:37:12 AM 15038 97290 21137

2/18/2014 9:37:13 AM 14949 97290 21137

2/18/2014 9:37:14 AM 15227 97290 21137

2/18/2014 9:37:15 AM 14486 97290 21137

2/18/2014 9:37:16 AM 16101 97290 21137

2/18/2014 9:37:17 AM 15065 97290 21137

2/18/2014 9:37:18 AM 15406 97290 21137

2/18/2014 9:37:19 AM 16121 97290 21137

2/18/2014 9:37:20 AM 14620 97290 21137

2/18/2014 9:37:21 AM 16255 97290 21137

2/18/2014 9:37:22 AM 16453 97290 21137

2/18/2014 9:37:23 AM 16143 97290 21137

2/18/2014 9:37:24 AM 16455 97290 21137

2/18/2014 9:37:25 AM 17703 97290 21137

2/18/2014 9:37:26 AM 17326 97290 21137

2/18/2014 9:37:27 AM 17561 97290 21137

2/18/2014 9:37:28 AM 17110 97290 21137

2/18/2014 9:37:29 AM 16247 97290 21137

2/18/2014 9:37:30 AM 16691 97290 21137

2/18/2014 9:37:31 AM 19233 97290 21137

2/18/2014 9:37:32 AM 18188 97290 21137

2/18/2014 9:37:33 AM 16817 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:37:34 AM 14764 97290 21137

2/18/2014 9:37:35 AM 15721 97290 21137

2/18/2014 9:37:36 AM 14640 97290 21137

2/18/2014 9:37:37 AM 14520 97290 21137

2/18/2014 9:37:38 AM 15630 97290 21137

2/18/2014 9:37:39 AM 14167 97290 21137

2/18/2014 9:37:40 AM 14912 97290 21137

2/18/2014 9:37:41 AM 14858 97290 21137

2/18/2014 9:37:42 AM 13044 97290 21137

2/18/2014 9:37:43 AM 14151 97290 21137

2/18/2014 9:37:44 AM 14637 97290 21137

2/18/2014 9:37:45 AM 15029 97290 21137

2/18/2014 9:37:46 AM 15277 97290 21137

2/18/2014 9:37:47 AM 14949 97290 21137

2/18/2014 9:37:48 AM 14507 97290 21137

2/18/2014 9:37:49 AM 15266 97290 21137

2/18/2014 9:37:50 AM 17016 97290 21137

2/18/2014 9:37:51 AM 16464 97290 21137

2/18/2014 9:37:52 AM 15216 97290 21137

2/18/2014 9:37:53 AM 16254 97290 21137

2/18/2014 9:37:54 AM 17173 97290 21137

2/18/2014 9:37:55 AM 15003 97290 21137

2/18/2014 9:37:56 AM 16920 97290 21137

2/18/2014 9:37:57 AM 16350 97290 21137

2/18/2014 9:37:58 AM 16567 97290 21137

2/18/2014 9:37:59 AM 15452 97290 21137

2/18/2014 9:38:00 AM 15923 97290 21137

2/18/2014 9:38:01 AM 16760 97290 21137

2/18/2014 9:38:02 AM 17030 97290 21137

2/18/2014 9:38:03 AM 17367 97290 21137

2/18/2014 9:38:04 AM 16372 97290 21137

2/18/2014 9:38:05 AM 14713 97290 21137

2/18/2014 9:38:06 AM 17448 97290 21137

2/18/2014 9:38:07 AM 15642 97290 21137

2/18/2014 9:38:08 AM 16210 97290 21137

2/18/2014 9:38:09 AM 14612 97290 21137

2/18/2014 9:38:10 AM 14573 97290 21137

2/18/2014 9:38:11 AM 14203 97290 21137

2/18/2014 9:38:12 AM 13541 97290 21137

2/18/2014 9:38:13 AM 14515 97290 21137

2/18/2014 9:38:14 AM 14368 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:38:15 AM 15022 97290 21137

2/18/2014 9:38:16 AM 14585 97290 21137

2/18/2014 9:38:17 AM 15376 97290 21137

2/18/2014 9:38:18 AM 15034 97290 21137

2/18/2014 9:38:19 AM 15878 97290 21137

2/18/2014 9:38:20 AM 18279 97290 21137

2/18/2014 9:38:21 AM 16600 97290 21137

2/18/2014 9:38:22 AM 16060 97290 21137

2/18/2014 9:38:23 AM 17095 97290 21137

2/18/2014 9:38:24 AM 19363 97290 21137

2/18/2014 9:38:25 AM 19061 97290 21137

2/18/2014 9:38:26 AM 19105 97290 21137

2/18/2014 9:38:27 AM 17886 97290 21137

2/18/2014 9:38:28 AM 18151 97290 21137

2/18/2014 9:38:29 AM 18367 97290 21137

2/18/2014 9:38:30 AM 16802 97290 21137

2/18/2014 9:38:31 AM 15000 97290 21137

2/18/2014 9:38:32 AM 15900 97290 21137

2/18/2014 9:38:33 AM 15285 97290 21137

2/18/2014 9:38:34 AM 14141 97290 21137

2/18/2014 9:38:35 AM 13735 97290 21137

2/18/2014 9:38:36 AM 15524 97290 21137

2/18/2014 9:38:37 AM 14171 97290 21137

2/18/2014 9:38:38 AM 14312 97290 21137

2/18/2014 9:38:39 AM 13928 97290 21137

2/18/2014 9:38:40 AM 14822 97290 21137

2/18/2014 9:38:41 AM 13785 97290 21137

2/18/2014 9:38:42 AM 14846 97290 21137

2/18/2014 9:38:43 AM 13911 97290 21137

2/18/2014 9:38:44 AM 14398 97290 21137

2/18/2014 9:38:45 AM 15419 97290 21137

2/18/2014 9:38:46 AM 16275 97290 21137

2/18/2014 9:38:47 AM 15858 97290 21137

2/18/2014 9:38:48 AM 15904 97290 21137

2/18/2014 9:38:49 AM 16996 97290 21137

2/18/2014 9:38:50 AM 16309 97290 21137

2/18/2014 9:38:51 AM 15657 97290 21137

2/18/2014 9:38:52 AM 16544 97290 21137

2/18/2014 9:38:53 AM 18266 97290 21137

2/18/2014 9:38:54 AM 17466 97290 21137

2/18/2014 9:38:55 AM 16066 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:38:56 AM 17906 97290 21137

2/18/2014 9:38:57 AM 17946 97290 21137

2/18/2014 9:38:58 AM 17656 97290 21137

2/18/2014 9:38:59 AM 16444 97290 21137

2/18/2014 9:39:00 AM 16501 97290 21137

2/18/2014 9:39:01 AM 16455 97290 21137

2/18/2014 9:39:02 AM 15993 97290 21137

2/18/2014 9:39:03 AM 16088 97290 21137

2/18/2014 9:39:04 AM 14672 97290 21137

2/18/2014 9:39:05 AM 13298 97290 21137

2/18/2014 9:39:06 AM 13914 97290 21137

2/18/2014 9:39:07 AM 14908 97290 21137

2/18/2014 9:39:08 AM 17107 97290 21137

2/18/2014 9:39:09 AM 15526 97290 21137

2/18/2014 9:39:10 AM 17351 97290 21137

2/18/2014 9:39:11 AM 15408 97290 21137

2/18/2014 9:39:12 AM 16362 97290 21137

2/18/2014 9:39:13 AM 15220 97290 21137

2/18/2014 9:39:14 AM 16855 97290 21137

2/18/2014 9:39:15 AM 17263 97290 21137

2/18/2014 9:39:16 AM 17872 97290 21137

2/18/2014 9:39:17 AM 17309 97290 21137

2/18/2014 9:39:18 AM 16987 97290 21137

2/18/2014 9:39:19 AM 19426 97290 21137

2/18/2014 9:39:20 AM 17636 97290 21137

2/18/2014 9:39:21 AM 15929 97290 21137

2/18/2014 9:39:22 AM 15862 97290 21137

2/18/2014 9:39:23 AM 15665 97290 21137

2/18/2014 9:39:24 AM 16456 97290 21137

2/18/2014 9:39:25 AM 14884 97290 21137

2/18/2014 9:39:26 AM 15061 97290 21137

2/18/2014 9:39:27 AM 13905 97290 21137

2/18/2014 9:39:28 AM 14126 97290 21137

2/18/2014 9:39:29 AM 13431 97290 21137

2/18/2014 9:39:30 AM 14278 97290 21137

2/18/2014 9:39:31 AM 15059 97290 21137

2/18/2014 9:39:32 AM 13485 97290 21137

2/18/2014 9:39:33 AM 15071 97290 21137

2/18/2014 9:39:34 AM 15947 97290 21137

2/18/2014 9:39:35 AM 16016 97290 21137

2/18/2014 9:39:36 AM 16664 97290 21137

Page 246 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:39:37 AM 16346 97290 21137

2/18/2014 9:39:38 AM 16986 97290 21137

2/18/2014 9:39:39 AM 17926 97290 21137

2/18/2014 9:39:40 AM 16331 97290 21137

2/18/2014 9:39:41 AM 17313 97290 21137

2/18/2014 9:39:42 AM 17918 97290 21137

2/18/2014 9:39:43 AM 17499 97290 21137

2/18/2014 9:39:44 AM 19195 97290 21137

2/18/2014 9:39:45 AM 18658 97290 21137

2/18/2014 9:39:46 AM 16784 97290 21137

2/18/2014 9:39:47 AM 17216 97290 21137

2/18/2014 9:39:48 AM 16214 97290 21137

2/18/2014 9:39:49 AM 15663 97290 21137

2/18/2014 9:39:50 AM 17055 97290 21137

2/18/2014 9:39:51 AM 15723 97290 21137

2/18/2014 9:39:52 AM 14941 97290 21137

2/18/2014 9:39:53 AM 13965 97290 21137

2/18/2014 9:39:54 AM 13931 97290 21137

2/18/2014 9:39:55 AM 14403 97290 21137

2/18/2014 9:39:56 AM 13680 97290 21137

2/18/2014 9:39:57 AM 15180 97290 21137

2/18/2014 9:39:58 AM 15645 97290 21137

2/18/2014 9:39:59 AM 16271 97290 21137

2/18/2014 9:40:00 AM 15438 97290 21137

2/18/2014 9:40:01 AM 16399 97290 21137

2/18/2014 9:40:02 AM 18319 97290 21137

2/18/2014 9:40:03 AM 18530 97290 21137

2/18/2014 9:40:04 AM 18612 97290 21137

2/18/2014 9:40:05 AM 18303 97290 21137

2/18/2014 9:40:06 AM 19275 97290 21137

2/18/2014 9:40:07 AM 17298 97290 21137

2/18/2014 9:40:08 AM 18064 97290 21137

2/18/2014 9:40:09 AM 16696 97290 21137

2/18/2014 9:40:10 AM 16174 97290 21137

2/18/2014 9:40:11 AM 16253 97290 21137

2/18/2014 9:40:12 AM 15433 97290 21137

2/18/2014 9:40:13 AM 14478 97290 21137

2/18/2014 9:40:14 AM 16909 97290 21137

2/18/2014 9:40:15 AM 15717 97290 21137

2/18/2014 9:40:16 AM 14429 97290 21137

2/18/2014 9:40:17 AM 15937 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:40:18 AM 13644 97290 21137

2/18/2014 9:40:19 AM 15021 97290 21137

2/18/2014 9:40:20 AM 14765 97290 21137

2/18/2014 9:40:21 AM 14911 97290 21137

2/18/2014 9:40:22 AM 14947 97290 21137

2/18/2014 9:40:23 AM 15647 97290 21137

2/18/2014 9:40:24 AM 17801 97290 21137

2/18/2014 9:40:25 AM 18310 97290 21137

2/18/2014 9:40:26 AM 17927 97290 21137

2/18/2014 9:40:27 AM 15161 97290 21137

2/18/2014 9:40:28 AM 16570 97290 21137

2/18/2014 9:40:29 AM 16262 97290 21137

2/18/2014 9:40:30 AM 15885 97290 21137

2/18/2014 9:40:31 AM 17771 97290 21137

2/18/2014 9:40:32 AM 18393 97290 21137

2/18/2014 9:40:33 AM 17438 97290 21137

2/18/2014 9:40:34 AM 15999 97290 21137

2/18/2014 9:40:35 AM 17650 97290 21137

2/18/2014 9:40:36 AM 17372 97290 21137

2/18/2014 9:40:37 AM 16163 97290 21137

2/18/2014 9:40:38 AM 14900 97290 21137

2/18/2014 9:40:39 AM 15005 97290 21137

2/18/2014 9:40:40 AM 16471 97290 21137

2/18/2014 9:40:41 AM 16177 97290 21137

2/18/2014 9:40:42 AM 14994 97290 21137

2/18/2014 9:40:43 AM 14998 97290 21137

2/18/2014 9:40:44 AM 15899 97290 21137

2/18/2014 9:40:45 AM 13935 97290 21137

2/18/2014 9:40:46 AM 16233 97290 21137

2/18/2014 9:40:47 AM 15728 97290 21137

2/18/2014 9:40:48 AM 16532 97290 21137

2/18/2014 9:40:49 AM 15323 97290 21137

2/18/2014 9:40:50 AM 16820 97290 21137

2/18/2014 9:40:51 AM 17765 97290 21137

2/18/2014 9:40:52 AM 19021 97290 21137

2/18/2014 9:40:53 AM 18315 97290 21137

2/18/2014 9:40:54 AM 18378 97290 21137

2/18/2014 9:40:55 AM 16744 97290 21137

2/18/2014 9:40:56 AM 16126 97290 21137

2/18/2014 9:40:57 AM 16901 97290 21137

2/18/2014 9:40:58 AM 17545 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:40:59 AM 17526 97290 21137

2/18/2014 9:41:00 AM 17851 97290 21137

2/18/2014 9:41:01 AM 17212 97290 21137

2/18/2014 9:41:02 AM 16723 97290 21137

2/18/2014 9:41:03 AM 16151 97290 21137

2/18/2014 9:41:04 AM 17807 97290 21137

2/18/2014 9:41:05 AM 15641 97290 21137

2/18/2014 9:41:06 AM 15400 97290 21137

2/18/2014 9:41:07 AM 14230 97290 21137

2/18/2014 9:41:08 AM 13415 97290 21137

2/18/2014 9:41:09 AM 14801 97290 21137

2/18/2014 9:41:10 AM 15580 97290 21137

2/18/2014 9:41:11 AM 14455 97290 21137

2/18/2014 9:41:12 AM 14443 97290 21137

2/18/2014 9:41:13 AM 13631 97290 21137

2/18/2014 9:41:14 AM 15737 97290 21137

2/18/2014 9:41:15 AM 15664 97290 21137

2/18/2014 9:41:16 AM 16126 97290 21137

2/18/2014 9:41:17 AM 15221 97290 21137

2/18/2014 9:41:18 AM 17155 97290 21137

2/18/2014 9:41:19 AM 16619 97290 21137

2/18/2014 9:41:20 AM 15974 97290 21137

2/18/2014 9:41:21 AM 16173 97290 21137

2/18/2014 9:41:22 AM 16433 97290 21137

2/18/2014 9:41:23 AM 17548 97290 21137

2/18/2014 9:41:24 AM 16597 97290 21137

2/18/2014 9:41:25 AM 15339 97290 21137

2/18/2014 9:41:26 AM 16374 97290 21137

2/18/2014 9:41:27 AM 16753 97290 21137

2/18/2014 9:41:28 AM 17118 97290 21137

2/18/2014 9:41:29 AM 16159 97290 21137

2/18/2014 9:41:30 AM 17899 97290 21137

2/18/2014 9:41:31 AM 16535 97290 21137

2/18/2014 9:41:32 AM 17093 97290 21137

2/18/2014 9:41:33 AM 15853 97290 21137

2/18/2014 9:41:34 AM 15513 97290 21137

2/18/2014 9:41:35 AM 15308 97290 21137

2/18/2014 9:41:36 AM 15497 97290 21137

2/18/2014 9:41:37 AM 14914 97290 21137

2/18/2014 9:41:38 AM 15698 97290 21137

2/18/2014 9:41:39 AM 14934 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:41:40 AM 14893 97290 21137

2/18/2014 9:41:41 AM 15333 97290 21137

2/18/2014 9:41:42 AM 14333 97290 21137

2/18/2014 9:41:43 AM 16513 97290 21137

2/18/2014 9:41:44 AM 16188 97290 21137

2/18/2014 9:41:45 AM 16167 97290 21137

2/18/2014 9:41:46 AM 15981 97290 21137

2/18/2014 9:41:47 AM 17765 97290 21137

2/18/2014 9:41:48 AM 18271 97290 21137

2/18/2014 9:41:49 AM 17797 97290 21137

2/18/2014 9:41:50 AM 16389 97290 21137

2/18/2014 9:41:51 AM 15497 97290 21137

2/18/2014 9:41:52 AM 15874 97290 21137

2/18/2014 9:41:53 AM 16328 97290 21137

2/18/2014 9:41:54 AM 14852 97290 21137

2/18/2014 9:41:55 AM 15833 97290 21137

2/18/2014 9:41:56 AM 15928 97290 21137

2/18/2014 9:41:57 AM 15592 97290 21137

2/18/2014 9:41:58 AM 15268 97290 21137

2/18/2014 9:41:59 AM 15277 97290 21137

2/18/2014 9:42:00 AM 16029 97290 21137

2/18/2014 9:42:01 AM 14327 97290 21137

2/18/2014 9:42:02 AM 15011 97290 21137

2/18/2014 9:42:03 AM 15123 97290 21137

2/18/2014 9:42:04 AM 14910 97290 21137

2/18/2014 9:42:05 AM 14437 97290 21137

2/18/2014 9:42:06 AM 17679 97290 21137

2/18/2014 9:42:07 AM 16060 97290 21137

2/18/2014 9:42:08 AM 16315 97290 21137

2/18/2014 9:42:09 AM 17548 97290 21137

2/18/2014 9:42:10 AM 19057 97290 21137

2/18/2014 9:42:11 AM 17124 97290 21137

2/18/2014 9:42:12 AM 18471 97290 21137

2/18/2014 9:42:13 AM 17637 97290 21137

2/18/2014 9:42:14 AM 15959 97290 21137

2/18/2014 9:42:15 AM 18150 97290 21137

2/18/2014 9:42:16 AM 18427 97290 21137

2/18/2014 9:42:17 AM 15766 97290 21137

2/18/2014 9:42:18 AM 17861 97290 21137

2/18/2014 9:42:19 AM 20215 97290 21137

2/18/2014 9:42:20 AM 18104 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:42:21 AM 19676 97290 21137

2/18/2014 9:42:22 AM 17069 97290 21137

2/18/2014 9:42:23 AM 16867 97290 21137

2/18/2014 9:42:24 AM 16156 97290 21137

2/18/2014 9:42:25 AM 16279 97290 21137

2/18/2014 9:42:26 AM 13789 97290 21137

2/18/2014 9:42:27 AM 13317 97290 21137

2/18/2014 9:42:28 AM 15539 97290 21137

2/18/2014 9:42:29 AM 14475 97290 21137

2/18/2014 9:42:30 AM 14448 97290 21137

2/18/2014 9:42:31 AM 14712 97290 21137

2/18/2014 9:42:32 AM 14658 97290 21137

2/18/2014 9:42:33 AM 14824 97290 21137

2/18/2014 9:42:34 AM 15376 97290 21137

2/18/2014 9:42:35 AM 16234 97290 21137

2/18/2014 9:42:36 AM 14588 97290 21137

2/18/2014 9:42:37 AM 15077 97290 21137

2/18/2014 9:42:38 AM 16849 97290 21137

2/18/2014 9:42:39 AM 16182 97290 21137

2/18/2014 9:42:40 AM 18985 97290 21137

2/18/2014 9:42:41 AM 17046 97290 21137

2/18/2014 9:42:42 AM 16471 97290 21137

2/18/2014 9:42:43 AM 17077 97290 21137

2/18/2014 9:42:44 AM 14829 97290 21137

2/18/2014 9:42:45 AM 14297 97290 21137

2/18/2014 9:42:46 AM 15694 97290 21137

2/18/2014 9:42:47 AM 15593 97290 21137

2/18/2014 9:42:48 AM 15328 97290 21137

2/18/2014 9:42:49 AM 15352 97290 21137

2/18/2014 9:42:50 AM 14248 97290 21137

2/18/2014 9:42:51 AM 13102 97290 21137

2/18/2014 9:42:52 AM 13805 97290 21137

2/18/2014 9:42:53 AM 14971 97290 21137

2/18/2014 9:42:54 AM 13732 97290 21137

2/18/2014 9:42:55 AM 14593 97290 21137

2/18/2014 9:42:56 AM 14778 97290 21137

2/18/2014 9:42:57 AM 18064 97290 21137

2/18/2014 9:42:58 AM 17416 97290 21137

2/18/2014 9:42:59 AM 18004 97290 21137

2/18/2014 9:43:00 AM 19141 97290 21137

2/18/2014 9:43:01 AM 18975 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:43:02 AM 17643 97290 21137

2/18/2014 9:43:03 AM 16321 97290 21137

2/18/2014 9:43:04 AM 18210 97290 21137

2/18/2014 9:43:05 AM 18952 97290 21137

2/18/2014 9:43:06 AM 17578 97290 21137

2/18/2014 9:43:07 AM 16994 97290 21137

2/18/2014 9:43:08 AM 16308 97290 21137

2/18/2014 9:43:09 AM 15597 97290 21137

2/18/2014 9:43:10 AM 17669 97290 21137

2/18/2014 9:43:11 AM 18037 97290 21137

2/18/2014 9:43:12 AM 17619 97290 21137

2/18/2014 9:43:13 AM 16374 97290 21137

2/18/2014 9:43:14 AM 15973 97290 21137

2/18/2014 9:43:15 AM 16593 97290 21137

2/18/2014 9:43:16 AM 16118 97290 21137

2/18/2014 9:43:17 AM 16149 97290 21137

2/18/2014 9:43:18 AM 14177 97290 21137

2/18/2014 9:43:19 AM 15364 97290 21137

2/18/2014 9:43:20 AM 15841 97290 21137

2/18/2014 9:43:21 AM 14970 97290 21137

2/18/2014 9:43:22 AM 14422 97290 21137

2/18/2014 9:43:23 AM 14105 97290 21137

2/18/2014 9:43:24 AM 15136 97290 21137

2/18/2014 9:43:25 AM 14044 97290 21137

2/18/2014 9:43:26 AM 15271 97290 21137

2/18/2014 9:43:27 AM 16987 97290 21137

2/18/2014 9:43:28 AM 17777 97290 21137

2/18/2014 9:43:29 AM 18004 97290 21137

2/18/2014 9:43:30 AM 16771 97290 21137

2/18/2014 9:43:31 AM 15652 97290 21137

2/18/2014 9:43:32 AM 17143 97290 21137

2/18/2014 9:43:33 AM 16286 97290 21137

2/18/2014 9:43:34 AM 16401 97290 21137

2/18/2014 9:43:35 AM 16700 97290 21137

2/18/2014 9:43:36 AM 14915 97290 21137

2/18/2014 9:43:37 AM 15308 97290 21137

2/18/2014 9:43:38 AM 14747 97290 21137

2/18/2014 9:43:39 AM 15956 97290 21137

2/18/2014 9:43:40 AM 14279 97290 21137

2/18/2014 9:43:41 AM 15360 97290 21137

2/18/2014 9:43:42 AM 15900 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:43:43 AM 15795 97290 21137

2/18/2014 9:43:44 AM 15918 97290 21137

2/18/2014 9:43:45 AM 17299 97290 21137

2/18/2014 9:43:46 AM 17164 97290 21137

2/18/2014 9:43:47 AM 16621 97290 21137

2/18/2014 9:43:48 AM 18615 97290 21137

2/18/2014 9:43:49 AM 18933 97290 21137

2/18/2014 9:43:50 AM 18563 97290 21137

2/18/2014 9:43:51 AM 17901 97290 21137

2/18/2014 9:43:52 AM 17285 97290 21137

2/18/2014 9:43:53 AM 18511 97290 21137

2/18/2014 9:43:54 AM 17527 97290 21137

2/18/2014 9:43:55 AM 16622 97290 21137

2/18/2014 9:43:56 AM 17655 97290 21137

2/18/2014 9:43:57 AM 16983 97290 21137

2/18/2014 9:43:58 AM 15436 97290 21137

2/18/2014 9:43:59 AM 17389 97290 21137

2/18/2014 9:44:00 AM 17097 97290 21137

2/18/2014 9:44:01 AM 18014 97290 21137

2/18/2014 9:44:02 AM 17793 97290 21137

2/18/2014 9:44:03 AM 17858 97290 21137

2/18/2014 9:44:04 AM 16854 97290 21137

2/18/2014 9:44:05 AM 15703 97290 21137

2/18/2014 9:44:06 AM 16016 97290 21137

2/18/2014 9:44:07 AM 14864 97290 21137

2/18/2014 9:44:08 AM 14066 97290 21137

2/18/2014 9:44:09 AM 13656 97290 21137

2/18/2014 9:44:10 AM 14544 97290 21137

2/18/2014 9:44:11 AM 15276 97290 21137

2/18/2014 9:44:12 AM 15699 97290 21137

2/18/2014 9:44:13 AM 16404 97290 21137

2/18/2014 9:44:14 AM 17421 97290 21137

2/18/2014 9:44:15 AM 15635 97290 21137

2/18/2014 9:44:16 AM 17528 97290 21137

2/18/2014 9:44:17 AM 17042 97290 21137

2/18/2014 9:44:18 AM 18480 97290 21137

2/18/2014 9:44:19 AM 17040 97290 21137

2/18/2014 9:44:20 AM 18300 97290 21137

2/18/2014 9:44:21 AM 17355 97290 21137

2/18/2014 9:44:22 AM 15738 97290 21137

2/18/2014 9:44:23 AM 16054 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:44:24 AM 15023 97290 21137

2/18/2014 9:44:25 AM 14766 97290 21137

2/18/2014 9:44:26 AM 15241 97290 21137

2/18/2014 9:44:27 AM 15690 97290 21137

2/18/2014 9:44:28 AM 14332 97290 21137

2/18/2014 9:44:29 AM 14803 97290 21137

2/18/2014 9:44:30 AM 14291 97290 21137

2/18/2014 9:44:31 AM 13682 97290 21137

2/18/2014 9:44:32 AM 14250 97290 21137

2/18/2014 9:44:33 AM 17092 97290 21137

2/18/2014 9:44:34 AM 17623 97290 21137

2/18/2014 9:44:35 AM 17966 97290 21137

2/18/2014 9:44:36 AM 16251 97290 21137

2/18/2014 9:44:37 AM 16932 97290 21137

2/18/2014 9:44:38 AM 17043 97290 21137

2/18/2014 9:44:39 AM 18330 97290 21137

2/18/2014 9:44:40 AM 18082 97290 21137

2/18/2014 9:44:41 AM 16850 97290 21137

2/18/2014 9:44:42 AM 18492 97290 21137

2/18/2014 9:44:43 AM 17703 97290 21137

2/18/2014 9:44:44 AM 17115 97290 21137

2/18/2014 9:44:45 AM 15258 97290 21137

2/18/2014 9:44:46 AM 17614 97290 21137

2/18/2014 9:44:47 AM 18773 97290 21137

2/18/2014 9:44:48 AM 18493 97290 21137

2/18/2014 9:44:49 AM 17553 97290 21137

2/18/2014 9:44:50 AM 17798 97290 21137

2/18/2014 9:44:51 AM 18219 97290 21137

2/18/2014 9:44:52 AM 16555 97290 21137

2/18/2014 9:44:53 AM 15598 97290 21137

2/18/2014 9:44:54 AM 14249 97290 21137

2/18/2014 9:44:55 AM 14662 97290 21137

2/18/2014 9:44:56 AM 15965 97290 21137

2/18/2014 9:44:57 AM 14581 97290 21137

2/18/2014 9:44:58 AM 15045 97290 21137

2/18/2014 9:44:59 AM 14561 97290 21137

2/18/2014 9:45:00 AM 15610 97290 21137

2/18/2014 9:45:01 AM 15632 97290 21137

2/18/2014 9:45:02 AM 16238 97290 21137

2/18/2014 9:45:03 AM 16179 97290 21137

2/18/2014 9:45:04 AM 15265 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:45:05 AM 17496 97290 21137

2/18/2014 9:45:06 AM 17694 97290 21137

2/18/2014 9:45:07 AM 18253 97290 21137

2/18/2014 9:45:08 AM 19083 97290 21137

2/18/2014 9:45:09 AM 18240 97290 21137

2/18/2014 9:45:10 AM 19080 97290 21137

2/18/2014 9:45:11 AM 17910 97290 21137

2/18/2014 9:45:12 AM 16807 97290 21137

2/18/2014 9:45:13 AM 16412 97290 21137

2/18/2014 9:45:14 AM 15533 97290 21137

2/18/2014 9:45:15 AM 15913 97290 21137

2/18/2014 9:45:16 AM 16398 97290 21137

2/18/2014 9:45:17 AM 17179 97290 21137

2/18/2014 9:45:18 AM 18064 97290 21137

2/18/2014 9:45:19 AM 19126 97290 21137

2/18/2014 9:45:20 AM 19061 97290 21137

2/18/2014 9:45:21 AM 17725 97290 21137

2/18/2014 9:45:22 AM 18591 97290 21137

2/18/2014 9:45:23 AM 18297 97290 21137

2/18/2014 9:45:24 AM 18734 97290 21137

2/18/2014 9:45:25 AM 17193 97290 21137

2/18/2014 9:45:26 AM 16448 97290 21137

2/18/2014 9:45:27 AM 15932 97290 21137

2/18/2014 9:45:28 AM 17393 97290 21137

2/18/2014 9:45:29 AM 15838 97290 21137

2/18/2014 9:45:30 AM 16319 97290 21137

2/18/2014 9:45:31 AM 15780 97290 21137

2/18/2014 9:45:32 AM 16395 97290 21137

2/18/2014 9:45:33 AM 14328 97290 21137

2/18/2014 9:45:34 AM 12702 97290 21137

2/18/2014 9:45:35 AM 14935 97290 21137

2/18/2014 9:45:36 AM 15014 97290 21137

2/18/2014 9:45:37 AM 13743 97290 21137

2/18/2014 9:45:38 AM 14625 97290 21137

2/18/2014 9:45:39 AM 14396 97290 21137

2/18/2014 9:45:40 AM 13979 97290 21137

2/18/2014 9:45:41 AM 14865 97290 21137

2/18/2014 9:45:42 AM 15116 97290 21137

2/18/2014 9:45:43 AM 14609 97290 21137

2/18/2014 9:45:44 AM 15172 97290 21137

2/18/2014 9:45:45 AM 17143 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:45:46 AM 17545 97290 21137

2/18/2014 9:45:47 AM 18606 97290 21137

2/18/2014 9:45:48 AM 17191 97290 21137

2/18/2014 9:45:49 AM 17647 97290 21137

2/18/2014 9:45:50 AM 18242 97290 21137

2/18/2014 9:45:51 AM 17880 97290 21137

2/18/2014 9:45:52 AM 17220 97290 21137

2/18/2014 9:45:53 AM 15585 97290 21137

2/18/2014 9:45:54 AM 14216 97290 21137

2/18/2014 9:45:55 AM 14954 97290 21137

2/18/2014 9:45:56 AM 14988 97290 21137

2/18/2014 9:45:57 AM 14877 97290 21137

2/18/2014 9:45:58 AM 15929 97290 21137

2/18/2014 9:45:59 AM 14992 97290 21137

2/18/2014 9:46:00 AM 15718 97290 21137

2/18/2014 9:46:01 AM 16889 97290 21137

2/18/2014 9:46:02 AM 17482 97290 21137

2/18/2014 9:46:03 AM 17060 97290 21137

2/18/2014 9:46:04 AM 15995 97290 21137

2/18/2014 9:46:05 AM 15968 97290 21137

2/18/2014 9:46:06 AM 15422 97290 21137

2/18/2014 9:46:07 AM 15825 97290 21137

2/18/2014 9:46:08 AM 16226 97290 21137

2/18/2014 9:46:09 AM 16386 97290 21137

2/18/2014 9:46:10 AM 15136 97290 21137

2/18/2014 9:46:11 AM 15844 97290 21137

2/18/2014 9:46:12 AM 15571 97290 21137

2/18/2014 9:46:13 AM 14782 97290 21137

2/18/2014 9:46:14 AM 16025 97290 21137

2/18/2014 9:46:15 AM 16156 97290 21137

2/18/2014 9:46:16 AM 15979 97290 21137

2/18/2014 9:46:17 AM 16534 97290 21137

2/18/2014 9:46:18 AM 16553 97290 21137

2/18/2014 9:46:19 AM 15688 97290 21137

2/18/2014 9:46:20 AM 14572 97290 21137

2/18/2014 9:46:21 AM 13993 97290 21137

2/18/2014 9:46:22 AM 13338 97290 21137

2/18/2014 9:46:23 AM 14344 97290 21137

2/18/2014 9:46:24 AM 15346 97290 21137

2/18/2014 9:46:25 AM 16916 97290 21137

2/18/2014 9:46:26 AM 14909 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:46:27 AM 13627 97290 21137

2/18/2014 9:46:28 AM 15946 97290 21137

2/18/2014 9:46:29 AM 15806 97290 21137

2/18/2014 9:46:30 AM 14301 97290 21137

2/18/2014 9:46:31 AM 15515 97290 21137

2/18/2014 9:46:32 AM 16898 97290 21137

2/18/2014 9:46:33 AM 18864 97290 21137

2/18/2014 9:46:34 AM 18036 97290 21137

2/18/2014 9:46:35 AM 18339 97290 21137

2/18/2014 9:46:36 AM 18504 97290 21137

2/18/2014 9:46:37 AM 19746 97290 21137

2/18/2014 9:46:38 AM 20326 97290 21137

2/18/2014 9:46:39 AM 19031 97290 21137

2/18/2014 9:46:40 AM 17178 97290 21137

2/18/2014 9:46:41 AM 15604 97290 21137

2/18/2014 9:46:42 AM 14011 97290 21137

2/18/2014 9:46:43 AM 14302 97290 21137

2/18/2014 9:46:44 AM 14765 97290 21137

2/18/2014 9:46:45 AM 14041 97290 21137

2/18/2014 9:46:46 AM 15660 97290 21137

2/18/2014 9:46:47 AM 14625 97290 21137

2/18/2014 9:46:48 AM 15326 97290 21137

2/18/2014 9:46:49 AM 15381 97290 21137

2/18/2014 9:46:50 AM 14735 97290 21137

2/18/2014 9:46:51 AM 14933 97290 21137

2/18/2014 9:46:52 AM 14293 97290 21137

2/18/2014 9:46:53 AM 14913 97290 21137

2/18/2014 9:46:54 AM 16388 97290 21137

2/18/2014 9:46:55 AM 17237 97290 21137

2/18/2014 9:46:56 AM 15049 97290 21137

2/18/2014 9:46:57 AM 13272 97290 21137

2/18/2014 9:46:58 AM 14328 97290 21137

2/18/2014 9:46:59 AM 14502 97290 21137

2/18/2014 9:47:00 AM 14811 97290 21137

2/18/2014 9:47:01 AM 13926 97290 21137

2/18/2014 9:47:02 AM 14581 97290 21137

2/18/2014 9:47:03 AM 15105 97290 21137

2/18/2014 9:47:04 AM 14036 97290 21137

2/18/2014 9:47:05 AM 14009 97290 21137

2/18/2014 9:47:06 AM 16072 97290 21137

2/18/2014 9:47:07 AM 14698 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:47:08 AM 15584 97290 21137

2/18/2014 9:47:09 AM 15176 97290 21137

2/18/2014 9:47:10 AM 14054 97290 21137

2/18/2014 9:47:11 AM 15333 97290 21137

2/18/2014 9:47:12 AM 15113 97290 21137

2/18/2014 9:47:13 AM 14278 97290 21137

2/18/2014 9:47:14 AM 14459 97290 21137

2/18/2014 9:47:15 AM 15675 97290 21137

2/18/2014 9:47:16 AM 16758 97290 21137

2/18/2014 9:47:17 AM 16699 97290 21137

2/18/2014 9:47:18 AM 18034 97290 21137

2/18/2014 9:47:19 AM 18608 97290 21137

2/18/2014 9:47:20 AM 19082 97290 21137

2/18/2014 9:47:21 AM 19500 97290 21137

2/18/2014 9:47:22 AM 19305 97290 21137

2/18/2014 9:47:23 AM 18746 97290 21137

2/18/2014 9:47:24 AM 17676 97290 21137

2/18/2014 9:47:25 AM 19359 97290 21137

2/18/2014 9:47:26 AM 17739 97290 21137

2/18/2014 9:47:27 AM 18835 97290 21137

2/18/2014 9:47:28 AM 17998 97290 21137

2/18/2014 9:47:29 AM 18629 97290 21137

2/18/2014 9:47:30 AM 18577 97290 21137

2/18/2014 9:47:31 AM 15924 97290 21137

2/18/2014 9:47:32 AM 17661 97290 21137

2/18/2014 9:47:33 AM 16685 97290 21137

2/18/2014 9:47:34 AM 15271 97290 21137

2/18/2014 9:47:35 AM 15517 97290 21137

2/18/2014 9:47:36 AM 14229 97290 21137

2/18/2014 9:47:37 AM 14357 97290 21137

2/18/2014 9:47:38 AM 14779 97290 21137

2/18/2014 9:47:39 AM 15484 97290 21137

2/18/2014 9:47:40 AM 15241 97290 21137

2/18/2014 9:47:41 AM 15750 97290 21137

2/18/2014 9:47:42 AM 14707 97290 21137

2/18/2014 9:47:43 AM 15887 97290 21137

2/18/2014 9:47:44 AM 15971 97290 21137

2/18/2014 9:47:45 AM 15093 97290 21137

2/18/2014 9:47:46 AM 16223 97290 21137

2/18/2014 9:47:47 AM 13805 97290 21137

2/18/2014 9:47:48 AM 15631 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:47:49 AM 16927 97290 21137

2/18/2014 9:47:50 AM 15482 97290 21137

2/18/2014 9:47:51 AM 14550 97290 21137

2/18/2014 9:47:52 AM 15577 97290 21137

2/18/2014 9:47:53 AM 13704 97290 21137

2/18/2014 9:47:54 AM 15126 97290 21137

2/18/2014 9:47:55 AM 14701 97290 21137

2/18/2014 9:47:56 AM 14685 97290 21137

2/18/2014 9:47:57 AM 15341 97290 21137

2/18/2014 9:47:58 AM 16225 97290 21137

2/18/2014 9:47:59 AM 17346 97290 21137

2/18/2014 9:48:00 AM 17386 97290 21137

2/18/2014 9:48:01 AM 17516 97290 21137

2/18/2014 9:48:02 AM 18689 97290 21137

2/18/2014 9:48:03 AM 17782 97290 21137

2/18/2014 9:48:04 AM 19925 97290 21137

2/18/2014 9:48:05 AM 17851 97290 21137

2/18/2014 9:48:06 AM 19042 97290 21137

2/18/2014 9:48:07 AM 18260 97290 21137

2/18/2014 9:48:08 AM 16685 97290 21137

2/18/2014 9:48:09 AM 15421 97290 21137

2/18/2014 9:48:10 AM 15735 97290 21137

2/18/2014 9:48:11 AM 16323 97290 21137

2/18/2014 9:48:12 AM 15271 97290 21137

2/18/2014 9:48:13 AM 15337 97290 21137

2/18/2014 9:48:14 AM 16248 97290 21137

2/18/2014 9:48:15 AM 14661 97290 21137

2/18/2014 9:48:16 AM 15635 97290 21137

2/18/2014 9:48:17 AM 15698 97290 21137

2/18/2014 9:48:18 AM 16434 97290 21137

2/18/2014 9:48:19 AM 15838 97290 21137

2/18/2014 9:48:20 AM 14129 97290 21137

2/18/2014 9:48:21 AM 13912 97290 21137

2/18/2014 9:48:22 AM 14218 97290 21137

2/18/2014 9:48:23 AM 12404 97290 21137

2/18/2014 9:48:24 AM 13361 97290 21137

2/18/2014 9:48:25 AM 12400 97290 21137

2/18/2014 9:48:26 AM 11560 97290 21137

2/18/2014 9:48:27 AM 12400 97290 21137

2/18/2014 9:48:28 AM 13090 97290 21137

2/18/2014 9:48:29 AM 12632 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:48:30 AM 13178 97290 21137

2/18/2014 9:48:31 AM 12624 97290 21137

2/18/2014 9:48:32 AM 13086 97290 21137

2/18/2014 9:48:33 AM 13951 97290 21137

2/18/2014 9:48:34 AM 17527 97290 21137

2/18/2014 9:48:35 AM 17192 97290 21137

2/18/2014 9:48:36 AM 17258 97290 21137

2/18/2014 9:48:37 AM 15024 97290 21137

2/18/2014 9:48:38 AM 14436 97290 21137

2/18/2014 9:48:39 AM 13989 97290 21137

2/18/2014 9:48:40 AM 13817 97290 21137

2/18/2014 9:48:41 AM 16084 97290 21137

2/18/2014 9:48:42 AM 15871 97290 21137

2/18/2014 9:48:43 AM 14827 97290 21137

2/18/2014 9:48:44 AM 15677 97290 21137

2/18/2014 9:48:45 AM 15619 97290 21137

2/18/2014 9:48:46 AM 16564 97290 21137

2/18/2014 9:48:47 AM 19471 97290 21137

2/18/2014 9:48:48 AM 18847 97290 21137

2/18/2014 9:48:49 AM 18062 97290 21137

2/18/2014 9:48:50 AM 19125 97290 21137

2/18/2014 9:48:51 AM 18671 97290 21137

2/18/2014 9:48:52 AM 17718 97290 21137

2/18/2014 9:48:53 AM 17839 97290 21137

2/18/2014 9:48:54 AM 18229 97290 21137

2/18/2014 9:48:55 AM 15837 97290 21137

2/18/2014 9:48:56 AM 15149 97290 21137

2/18/2014 9:48:57 AM 16747 97290 21137

2/18/2014 9:48:58 AM 15256 97290 21137

2/18/2014 9:48:59 AM 15274 97290 21137

2/18/2014 9:49:00 AM 16808 97290 21137

2/18/2014 9:49:01 AM 14972 97290 21137

2/18/2014 9:49:02 AM 15623 97290 21137

2/18/2014 9:49:03 AM 16535 97290 21137

2/18/2014 9:49:04 AM 17244 97290 21137

2/18/2014 9:49:05 AM 15381 97290 21137

2/18/2014 9:49:06 AM 15575 97290 21137

2/18/2014 9:49:07 AM 13883 97290 21137

2/18/2014 9:49:08 AM 13611 97290 21137

2/18/2014 9:49:09 AM 12492 97290 21137

2/18/2014 9:49:10 AM 12933 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:49:11 AM 12563 97290 21137

2/18/2014 9:49:12 AM 13250 97290 21137

2/18/2014 9:49:13 AM 12192 97290 21137

2/18/2014 9:49:14 AM 12678 97290 21137

2/18/2014 9:49:15 AM 13009 97290 21137

2/18/2014 9:49:16 AM 12762 97290 21137

2/18/2014 9:49:17 AM 12940 97290 21137

2/18/2014 9:49:18 AM 12865 97290 21137

2/18/2014 9:49:19 AM 12786 97290 21137

2/18/2014 9:49:20 AM 10846 97290 21137

2/18/2014 9:49:21 AM 12071 97290 21137

2/18/2014 9:49:22 AM 14268 97290 21137

2/18/2014 9:49:23 AM 14997 97290 21137

2/18/2014 9:49:24 AM 15779 97290 21137

2/18/2014 9:49:25 AM 17655 97290 21137

2/18/2014 9:49:26 AM 15933 97290 21137

2/18/2014 9:49:27 AM 14543 97290 21137

2/18/2014 9:49:28 AM 14975 97290 21137

2/18/2014 9:49:29 AM 14514 97290 21137

2/18/2014 9:49:30 AM 15478 97290 21137

2/18/2014 9:49:31 AM 15119 97290 21137

2/18/2014 9:49:32 AM 15510 97290 21137

2/18/2014 9:49:33 AM 15067 97290 21137

2/18/2014 9:49:34 AM 15496 97290 21137

2/18/2014 9:49:35 AM 16624 97290 21137

2/18/2014 9:49:36 AM 17086 97290 21137

2/18/2014 9:49:37 AM 18041 97290 21137

2/18/2014 9:49:38 AM 18970 97290 21137

2/18/2014 9:49:39 AM 19382 97290 21137

2/18/2014 9:49:40 AM 18945 97290 21137

2/18/2014 9:49:41 AM 18206 97290 21137

2/18/2014 9:49:42 AM 17541 97290 21137

2/18/2014 9:49:43 AM 18605 97290 21137

2/18/2014 9:49:44 AM 16531 97290 21137

2/18/2014 9:49:45 AM 16612 97290 21137

2/18/2014 9:49:46 AM 16543 97290 21137

2/18/2014 9:49:47 AM 17216 97290 21137

2/18/2014 9:49:48 AM 16934 97290 21137

2/18/2014 9:49:49 AM 15933 97290 21137

2/18/2014 9:49:50 AM 15803 97290 21137

2/18/2014 9:49:51 AM 14930 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 9:49:52 AM 15762 97290 21137

2/18/2014 9:49:53 AM 17020 97290 21137

2/18/2014 9:49:54 AM 15025 97290 21137

2/18/2014 9:49:55 AM 15636 97290 21137

2/18/2014 9:49:56 AM 16149 97290 21137

2/18/2014 9:49:57 AM 18197 97290 21137

2/18/2014 9:49:58 AM 14779 97290 21137

2/18/2014 9:49:59 AM 14644 97290 21137

2/18/2014 9:50:00 AM 12811 97290 21137

2/18/2014 9:50:01 AM 12712 97290 21137

2/18/2014 9:50:02 AM 12178 97290 21137

2/18/2014 9:50:03 AM 12644 97290 21137

2/18/2014 9:50:04 AM 13511 97290 21137

2/18/2014 9:50:05 AM 12737 97290 21137

2/18/2014 9:50:06 AM 13354 97290 21137

2/18/2014 9:50:07 AM 12788 97290 21137

2/18/2014 9:50:08 AM 12767 97290 21137

2/18/2014 10:08:11 AM 12247 97290 21137

2/18/2014 10:08:12 AM 12271 97290 21137

2/18/2014 10:08:13 AM 12967 97290 21137

2/18/2014 10:08:14 AM 12722 97290 21137

2/18/2014 10:08:15 AM 12360 97290 21137

2/18/2014 10:08:16 AM 13440 97290 21137

2/18/2014 10:08:17 AM 12390 97290 21137

2/18/2014 10:08:18 AM 14287 97290 21137

2/18/2014 10:08:19 AM 13442 97290 21137

2/18/2014 10:08:20 AM 12990 97290 21137

2/18/2014 10:08:21 AM 12187 97290 21137

2/18/2014 10:08:22 AM 12587 97290 21137

2/18/2014 10:08:23 AM 13226 97290 21137

2/18/2014 10:08:24 AM 13573 97290 21137

2/18/2014 10:08:26 AM 13590 97290 21137

2/18/2014 10:08:26 AM 11641 97290 21137

2/18/2014 10:08:27 AM 15607 97290 21137

2/18/2014 10:08:28 AM 17192 97290 21137

2/18/2014 10:08:29 AM 16838 97290 21137

2/18/2014 10:08:30 AM 17799 97290 21137

2/18/2014 10:08:31 AM 18970 97290 21137

2/18/2014 10:08:32 AM 17852 97290 21137

2/18/2014 10:08:33 AM 18113 97290 21137

2/18/2014 10:08:34 AM 18388 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:08:35 AM 19477 97290 21137

2/18/2014 10:08:36 AM 16899 97290 21137

2/18/2014 10:08:37 AM 17274 97290 21137

2/18/2014 10:08:38 AM 18148 97290 21137

2/18/2014 10:08:39 AM 19357 97290 21137

2/18/2014 10:08:40 AM 19059 97290 21137

2/18/2014 10:08:41 AM 18024 97290 21137

2/18/2014 10:08:42 AM 18156 97290 21137

2/18/2014 10:08:43 AM 18669 97290 21137

2/18/2014 10:08:44 AM 18287 97290 21137

2/18/2014 10:08:45 AM 16481 97290 21137

2/18/2014 10:08:46 AM 12670 97290 21137

2/18/2014 10:08:47 AM 14957 97290 21137

2/18/2014 10:08:48 AM 15769 97290 21137

2/18/2014 10:08:49 AM 15252 97290 21137

2/18/2014 10:08:50 AM 16143 97290 21137

2/18/2014 10:08:51 AM 15195 97290 21137

2/18/2014 10:08:52 AM 14628 97290 21137

2/18/2014 10:08:53 AM 15567 97290 21137

2/18/2014 10:08:54 AM 14692 97290 21137

2/18/2014 10:08:55 AM 15463 97290 21137

2/18/2014 10:08:56 AM 13525 97290 21137

2/18/2014 10:08:57 AM 15051 97290 21137

2/18/2014 10:08:58 AM 15612 97290 21137

2/18/2014 10:08:59 AM 15543 97290 21137

2/18/2014 10:09:00 AM 14505 97290 21137

2/18/2014 10:09:01 AM 14606 97290 21137

2/18/2014 10:09:02 AM 17721 97290 21137

2/18/2014 10:09:03 AM 17660 97290 21137

2/18/2014 10:09:04 AM 16925 97290 21137

2/18/2014 10:09:05 AM 18901 97290 21137

2/18/2014 10:09:06 AM 17865 97290 21137

2/18/2014 10:09:07 AM 18626 97290 21137

2/18/2014 10:09:08 AM 17406 97290 21137

2/18/2014 10:09:09 AM 20281 97290 21137

2/18/2014 10:09:10 AM 18810 97290 21137

2/18/2014 10:09:11 AM 17692 97290 21137

2/18/2014 10:09:12 AM 18673 97290 21137

2/18/2014 10:09:13 AM 16398 97290 21137

2/18/2014 10:09:14 AM 14509 97290 21137

2/18/2014 10:09:15 AM 15747 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:09:16 AM 15007 97290 21137

2/18/2014 10:09:17 AM 15061 97290 21137

2/18/2014 10:09:18 AM 15585 97290 21137

2/18/2014 10:09:19 AM 14906 97290 21137

2/18/2014 10:09:20 AM 14406 97290 21137

2/18/2014 10:09:21 AM 15451 97290 21137

2/18/2014 10:09:22 AM 13312 97290 21137

2/18/2014 10:09:23 AM 14308 97290 21137

2/18/2014 10:09:24 AM 15037 97290 21137

2/18/2014 10:09:25 AM 15459 97290 21137

2/18/2014 10:09:26 AM 16194 97290 21137

2/18/2014 10:09:27 AM 16828 97290 21137

2/18/2014 10:09:28 AM 14947 97290 21137

2/18/2014 10:09:29 AM 14536 97290 21137

2/18/2014 10:09:30 AM 14794 97290 21137

2/18/2014 10:09:31 AM 14198 97290 21137

2/18/2014 10:09:32 AM 14409 97290 21137

2/18/2014 10:09:33 AM 14312 97290 21137

2/18/2014 10:09:34 AM 14348 97290 21137

2/18/2014 10:09:35 AM 15587 97290 21137

2/18/2014 10:09:36 AM 14636 97290 21137

2/18/2014 10:09:37 AM 16019 97290 21137

2/18/2014 10:09:38 AM 14835 97290 21137

2/18/2014 10:09:39 AM 14058 97290 21137

2/18/2014 10:09:40 AM 15394 97290 21137

2/18/2014 10:09:41 AM 15398 97290 21137

2/18/2014 10:09:42 AM 15999 97290 21137

2/18/2014 10:09:43 AM 16120 97290 21137

2/18/2014 10:09:44 AM 18070 97290 21137

2/18/2014 10:09:45 AM 15917 97290 21137

2/18/2014 10:09:46 AM 12589 97290 21137

2/18/2014 10:09:47 AM 13437 97290 21137

2/18/2014 10:09:48 AM 12299 97290 21137

2/18/2014 10:09:49 AM 12915 97290 21137

2/18/2014 10:09:50 AM 13218 97290 21137

2/18/2014 10:09:51 AM 14914 97290 21137

2/18/2014 10:09:52 AM 17978 97290 21137

2/18/2014 10:09:53 AM 17784 97290 21137

2/18/2014 10:09:54 AM 17286 97290 21137

2/18/2014 10:09:55 AM 16831 97290 21137

2/18/2014 10:09:56 AM 16507 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:09:57 AM 18287 97290 21137

2/18/2014 10:09:58 AM 17051 97290 21137

2/18/2014 10:09:59 AM 15213 97290 21137

2/18/2014 10:10:00 AM 14453 97290 21137

2/18/2014 10:10:01 AM 15463 97290 21137

2/18/2014 10:10:02 AM 13136 97290 21137

2/18/2014 10:10:03 AM 12764 97290 21137

2/18/2014 10:10:04 AM 12491 97290 21137

2/18/2014 10:10:05 AM 13862 97290 21137

2/18/2014 10:10:06 AM 15075 97290 21137

2/18/2014 10:10:07 AM 15558 97290 21137

2/18/2014 10:10:08 AM 14059 97290 21137

2/18/2014 10:10:09 AM 14315 97290 21137

2/18/2014 10:10:10 AM 14288 97290 21137

2/18/2014 10:10:11 AM 14762 97290 21137

2/18/2014 10:10:12 AM 15540 97290 21137

2/18/2014 10:10:13 AM 14895 97290 21137

2/18/2014 10:10:14 AM 14403 97290 21137

2/18/2014 10:10:15 AM 13771 97290 21137

2/18/2014 10:10:16 AM 15862 97290 21137

2/18/2014 10:10:17 AM 15455 97290 21137

2/18/2014 10:10:18 AM 16164 97290 21137

2/18/2014 10:10:19 AM 19341 97290 21137

2/18/2014 10:10:20 AM 18725 97290 21137

2/18/2014 10:10:21 AM 17641 97290 21137

2/18/2014 10:10:22 AM 16740 97290 21137

2/18/2014 10:10:23 AM 17985 97290 21137

2/18/2014 10:10:24 AM 18626 97290 21137

2/18/2014 10:10:25 AM 19836 97290 21137

2/18/2014 10:10:26 AM 18909 97290 21137

2/18/2014 10:10:27 AM 17777 97290 21137

2/18/2014 10:10:28 AM 17374 97290 21137

2/18/2014 10:10:29 AM 17333 97290 21137

2/18/2014 10:10:30 AM 15373 97290 21137

2/18/2014 10:10:31 AM 14763 97290 21137

2/18/2014 10:10:32 AM 14670 97290 21137

2/18/2014 10:10:33 AM 15667 97290 21137

2/18/2014 10:10:34 AM 13967 97290 21137

2/18/2014 10:10:35 AM 15461 97290 21137

2/18/2014 10:10:36 AM 13975 97290 21137

2/18/2014 10:10:37 AM 13844 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:10:38 AM 16001 97290 21137

2/18/2014 10:10:39 AM 15220 97290 21137

2/18/2014 10:10:40 AM 15505 97290 21137

2/18/2014 10:10:41 AM 14556 97290 21137

2/18/2014 10:10:42 AM 13989 97290 21137

2/18/2014 10:10:43 AM 13337 97290 21137

2/18/2014 10:10:44 AM 12244 97290 21137

2/18/2014 10:10:45 AM 11881 97290 21137

2/18/2014 10:10:46 AM 14550 97290 21137

2/18/2014 10:10:47 AM 12937 97290 21137

2/18/2014 10:10:48 AM 12924 97290 21137

2/18/2014 10:10:49 AM 11151 97290 21137

2/18/2014 10:10:50 AM 13737 97290 21137

2/18/2014 10:10:51 AM 13844 97290 21137

2/18/2014 10:10:52 AM 12731 97290 21137

2/18/2014 10:10:53 AM 12242 97290 21137

2/18/2014 10:10:54 AM 11550 97290 21137

2/18/2014 10:10:55 AM 11317 97290 21137

2/18/2014 10:10:56 AM 12819 97290 21137

2/18/2014 10:10:57 AM 13705 97290 21137

2/18/2014 10:10:58 AM 14646 97290 21137

2/18/2014 10:10:59 AM 14881 97290 21137

2/18/2014 10:11:00 AM 12510 97290 21137

2/18/2014 10:11:01 AM 12847 97290 21137

2/18/2014 10:11:02 AM 11552 97290 21137

2/18/2014 10:11:03 AM 12008 97290 21137

2/18/2014 10:11:04 AM 12422 97290 21137

2/18/2014 10:11:05 AM 12015 97290 21137

2/18/2014 10:11:06 AM 10593 97290 21137

2/18/2014 10:11:07 AM 12668 97290 21137

2/18/2014 10:11:08 AM 13187 97290 21137

2/18/2014 10:11:09 AM 15506 97290 21137

2/18/2014 10:11:10 AM 16266 97290 21137

2/18/2014 10:11:11 AM 15226 97290 21137

2/18/2014 10:11:12 AM 13466 97290 21137

2/18/2014 10:11:13 AM 15876 97290 21137

2/18/2014 10:11:14 AM 14619 97290 21137

2/18/2014 10:11:15 AM 14484 97290 21137

2/18/2014 10:11:16 AM 15321 97290 21137

2/18/2014 10:11:17 AM 15890 97290 21137

2/18/2014 10:11:18 AM 16752 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:11:19 AM 15108 97290 21137

2/18/2014 10:11:20 AM 16407 97290 21137

2/18/2014 10:11:21 AM 16491 97290 21137

2/18/2014 10:11:22 AM 16633 97290 21137

2/18/2014 10:11:23 AM 15048 97290 21137

2/18/2014 10:11:24 AM 18072 97290 21137

2/18/2014 10:11:25 AM 16998 97290 21137

2/18/2014 10:11:26 AM 18139 97290 21137

2/18/2014 10:11:27 AM 16534 97290 21137

2/18/2014 10:11:28 AM 15713 97290 21137

2/18/2014 10:11:29 AM 15358 97290 21137

2/18/2014 10:11:30 AM 14099 97290 21137

2/18/2014 10:11:31 AM 13485 97290 21137

2/18/2014 10:11:32 AM 13751 97290 21137

2/18/2014 10:11:33 AM 16067 97290 21137

2/18/2014 10:11:34 AM 16466 97290 21137

2/18/2014 10:11:35 AM 16026 97290 21137

2/18/2014 10:11:36 AM 15706 97290 21137

2/18/2014 10:11:37 AM 14846 97290 21137

2/18/2014 10:11:38 AM 14301 97290 21137

2/18/2014 10:11:39 AM 14675 97290 21137

2/18/2014 10:11:40 AM 15788 97290 21137

2/18/2014 10:11:41 AM 14507 97290 21137

2/18/2014 10:11:42 AM 13973 97290 21137

2/18/2014 10:11:43 AM 15456 97290 21137

2/18/2014 10:11:44 AM 16224 97290 21137

2/18/2014 10:11:45 AM 13686 97290 21137

2/18/2014 10:11:46 AM 12151 97290 21137

2/18/2014 10:11:47 AM 15247 97290 21137

2/18/2014 10:11:48 AM 17282 97290 21137

2/18/2014 10:11:49 AM 15510 97290 21137

2/18/2014 10:11:50 AM 16207 97290 21137

2/18/2014 10:11:51 AM 16652 97290 21137

2/18/2014 10:11:52 AM 14603 97290 21137

2/18/2014 10:11:53 AM 13100 97290 21137

2/18/2014 10:11:54 AM 14315 97290 21137

2/18/2014 10:11:55 AM 16088 97290 21137

2/18/2014 10:11:56 AM 14462 97290 21137

2/18/2014 10:11:57 AM 15615 97290 21137

2/18/2014 10:11:58 AM 15783 97290 21137

2/18/2014 10:11:59 AM 15016 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:12:00 AM 14314 97290 21137

2/18/2014 10:12:01 AM 15008 97290 21137

2/18/2014 10:12:02 AM 15692 97290 21137

2/18/2014 10:12:03 AM 15323 97290 21137

2/18/2014 10:12:04 AM 15770 97290 21137

2/18/2014 10:12:05 AM 15882 97290 21137

2/18/2014 10:12:06 AM 15910 97290 21137

2/18/2014 10:12:07 AM 14927 97290 21137

2/18/2014 10:12:08 AM 16631 97290 21137

2/18/2014 10:12:09 AM 19098 97290 21137

2/18/2014 10:12:10 AM 16984 97290 21137

2/18/2014 10:12:11 AM 18166 97290 21137

2/18/2014 10:12:12 AM 17201 97290 21137

2/18/2014 10:12:13 AM 18070 97290 21137

2/18/2014 10:12:14 AM 17777 97290 21137

2/18/2014 10:12:15 AM 18064 97290 21137

2/18/2014 10:12:16 AM 17746 97290 21137

2/18/2014 10:12:17 AM 16316 97290 21137

2/18/2014 10:12:18 AM 14489 97290 21137

2/18/2014 10:12:19 AM 15082 97290 21137

2/18/2014 10:12:20 AM 15020 97290 21137

2/18/2014 10:12:21 AM 13295 97290 21137

2/18/2014 10:12:22 AM 13313 97290 21137

2/18/2014 10:12:23 AM 12658 97290 21137

2/18/2014 10:12:24 AM 14564 97290 21137

2/18/2014 10:12:25 AM 13691 97290 21137

2/18/2014 10:12:26 AM 13892 97290 21137

2/18/2014 10:12:27 AM 15323 97290 21137

2/18/2014 10:12:28 AM 14480 97290 21137

2/18/2014 10:12:29 AM 15590 97290 21137

2/18/2014 10:12:30 AM 15387 97290 21137

2/18/2014 10:12:31 AM 12997 97290 21137

2/18/2014 10:12:32 AM 15399 97290 21137

2/18/2014 10:12:33 AM 14889 97290 21137

2/18/2014 10:12:34 AM 13352 97290 21137

2/18/2014 10:12:35 AM 12008 97290 21137

2/18/2014 10:12:36 AM 11732 97290 21137

2/18/2014 10:12:37 AM 12773 97290 21137

2/18/2014 10:12:38 AM 13573 97290 21137

2/18/2014 10:12:39 AM 12453 97290 21137

2/18/2014 10:12:40 AM 14603 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:12:41 AM 15920 97290 21137

2/18/2014 10:12:42 AM 15320 97290 21137

2/18/2014 10:12:43 AM 14690 97290 21137

2/18/2014 10:12:44 AM 16152 97290 21137

2/18/2014 10:12:45 AM 15348 97290 21137

2/18/2014 10:12:46 AM 14937 97290 21137

2/18/2014 10:12:47 AM 14414 97290 21137

2/18/2014 10:12:48 AM 13743 97290 21137

2/18/2014 10:12:49 AM 15015 97290 21137

2/18/2014 10:12:50 AM 14523 97290 21137

2/18/2014 10:12:51 AM 15181 97290 21137

2/18/2014 10:12:52 AM 16875 97290 21137

2/18/2014 10:12:53 AM 17538 97290 21137

2/18/2014 10:12:54 AM 15964 97290 21137

2/18/2014 10:12:55 AM 17911 97290 21137

2/18/2014 10:12:56 AM 15937 97290 21137

2/18/2014 10:12:57 AM 15834 97290 21137

2/18/2014 10:12:58 AM 16828 97290 21137

2/18/2014 10:12:59 AM 16747 97290 21137

2/18/2014 10:13:00 AM 14446 97290 21137

2/18/2014 10:13:01 AM 13601 97290 21137

2/18/2014 10:13:02 AM 14200 97290 21137

2/18/2014 10:13:03 AM 14110 97290 21137

2/18/2014 10:13:04 AM 14357 97290 21137

2/18/2014 10:13:05 AM 15349 97290 21137

2/18/2014 10:13:06 AM 15837 97290 21137

2/18/2014 10:13:07 AM 15599 97290 21137

2/18/2014 10:13:08 AM 14580 97290 21137

2/18/2014 10:13:09 AM 15675 97290 21137

2/18/2014 10:13:10 AM 15588 97290 21137

2/18/2014 10:13:11 AM 12477 97290 21137

2/18/2014 10:13:12 AM 12359 97290 21137

2/18/2014 10:13:13 AM 12510 97290 21137

2/18/2014 10:13:14 AM 11707 97290 21137

2/18/2014 10:13:15 AM 11926 97290 21137

2/18/2014 10:13:16 AM 10421 97290 21137

2/18/2014 10:13:17 AM 11215 97290 21137

2/18/2014 10:13:18 AM 13454 97290 21137

2/18/2014 10:13:19 AM 15963 97290 21137

2/18/2014 10:13:20 AM 15000 97290 21137

2/18/2014 10:13:21 AM 16080 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:13:22 AM 14880 97290 21137

2/18/2014 10:13:23 AM 15090 97290 21137

2/18/2014 10:13:24 AM 14812 97290 21137

2/18/2014 10:13:25 AM 14203 97290 21137

2/18/2014 10:13:26 AM 14981 97290 21137

2/18/2014 10:13:27 AM 15415 97290 21137

2/18/2014 10:13:28 AM 14473 97290 21137

2/18/2014 10:13:29 AM 13518 97290 21137

2/18/2014 10:13:30 AM 16699 97290 21137

2/18/2014 10:13:31 AM 17164 97290 21137

2/18/2014 10:13:32 AM 16111 97290 21137

2/18/2014 10:13:33 AM 14947 97290 21137

2/18/2014 10:13:34 AM 17957 97290 21137

2/18/2014 10:13:35 AM 15889 97290 21137

2/18/2014 10:13:36 AM 16452 97290 21137

2/18/2014 10:13:37 AM 16503 97290 21137

2/18/2014 10:13:38 AM 13635 97290 21137

2/18/2014 10:13:39 AM 15768 97290 21137

2/18/2014 10:13:40 AM 16272 97290 21137

2/18/2014 10:13:41 AM 15648 97290 21137

2/18/2014 10:13:42 AM 14982 97290 21137

2/18/2014 10:13:43 AM 15085 97290 21137

2/18/2014 10:13:44 AM 16881 97290 21137

2/18/2014 10:13:45 AM 15320 97290 21137

2/18/2014 10:13:46 AM 13370 97290 21137

2/18/2014 10:13:47 AM 12882 97290 21137

2/18/2014 10:13:48 AM 13750 97290 21137

2/18/2014 10:13:49 AM 13517 97290 21137

2/18/2014 10:13:50 AM 13159 97290 21137

2/18/2014 10:13:51 AM 13459 97290 21137

2/18/2014 10:13:52 AM 13115 97290 21137

2/18/2014 10:13:53 AM 14408 97290 21137

2/18/2014 10:13:54 AM 13382 97290 21137

2/18/2014 10:13:55 AM 13395 97290 21137

2/18/2014 10:13:56 AM 14328 97290 21137

2/18/2014 10:13:57 AM 14802 97290 21137

2/18/2014 10:13:58 AM 14470 97290 21137

2/18/2014 10:13:59 AM 16247 97290 21137

2/18/2014 10:14:00 AM 14591 97290 21137

2/18/2014 10:14:01 AM 15618 97290 21137

2/18/2014 10:14:02 AM 15514 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:14:03 AM 14348 97290 21137

2/18/2014 10:14:04 AM 15917 97290 21137

2/18/2014 10:14:05 AM 15079 97290 21137

2/18/2014 10:14:06 AM 14389 97290 21137

2/18/2014 10:14:07 AM 17097 97290 21137

2/18/2014 10:14:08 AM 14714 97290 21137

2/18/2014 10:14:09 AM 14028 97290 21137

2/18/2014 10:14:10 AM 15297 97290 21137

2/18/2014 10:14:11 AM 15914 97290 21137

2/18/2014 10:14:12 AM 14658 97290 21137

2/18/2014 10:14:13 AM 13954 97290 21137

2/18/2014 10:14:14 AM 16328 97290 21137

2/18/2014 10:14:15 AM 15542 97290 21137

2/18/2014 10:14:16 AM 14865 97290 21137

2/18/2014 10:14:17 AM 15566 97290 21137

2/18/2014 10:14:18 AM 15921 97290 21137

2/18/2014 10:14:19 AM 16250 97290 21137

2/18/2014 10:14:20 AM 15822 97290 21137

2/18/2014 10:14:21 AM 15325 97290 21137

2/18/2014 10:14:22 AM 16341 97290 21137

2/18/2014 10:14:23 AM 15725 97290 21137

2/18/2014 10:14:24 AM 15751 97290 21137

2/18/2014 10:14:25 AM 14497 97290 21137

2/18/2014 10:14:26 AM 14664 97290 21137

2/18/2014 10:14:27 AM 15876 97290 21137

2/18/2014 10:14:28 AM 14829 97290 21137

2/18/2014 10:14:29 AM 15437 97290 21137

2/18/2014 10:14:30 AM 15979 97290 21137

2/18/2014 10:14:31 AM 14494 97290 21137

2/18/2014 10:14:32 AM 16073 97290 21137

2/18/2014 10:14:33 AM 15658 97290 21137

2/18/2014 10:14:34 AM 14774 97290 21137

2/18/2014 10:14:35 AM 14523 97290 21137

2/18/2014 10:14:36 AM 12060 97290 21137

2/18/2014 10:14:37 AM 12405 97290 21137

2/18/2014 10:14:38 AM 16391 97290 21137

2/18/2014 10:14:39 AM 15198 97290 21137

2/18/2014 10:14:40 AM 14029 97290 21137

2/18/2014 10:14:41 AM 11487 97290 21137

2/18/2014 10:14:42 AM 13222 97290 21137

2/18/2014 10:14:43 AM 12215 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:14:44 AM 11303 97290 21137

2/18/2014 10:14:45 AM 13266 97290 21137

2/18/2014 10:14:46 AM 14656 97290 21137

2/18/2014 10:14:47 AM 15364 97290 21137

2/18/2014 10:14:48 AM 15451 97290 21137

2/18/2014 10:14:49 AM 14212 97290 21137

2/18/2014 10:14:50 AM 14366 97290 21137

2/18/2014 10:14:51 AM 14201 97290 21137

2/18/2014 10:14:52 AM 14800 97290 21137

2/18/2014 10:14:53 AM 14920 97290 21137

2/18/2014 10:14:54 AM 14920 97290 21137

2/18/2014 10:14:55 AM 14650 97290 21137

2/18/2014 10:14:56 AM 14702 97290 21137

2/18/2014 10:14:57 AM 14355 97290 21137

2/18/2014 10:14:58 AM 16218 97290 21137

2/18/2014 10:14:59 AM 16954 97290 21137

2/18/2014 10:15:00 AM 16868 97290 21137

2/18/2014 10:15:01 AM 13487 97290 21137

2/18/2014 10:15:02 AM 14231 97290 21137

2/18/2014 10:15:03 AM 14928 97290 21137

2/18/2014 10:15:04 AM 14382 97290 21137

2/18/2014 10:15:05 AM 13135 97290 21137

2/18/2014 10:15:06 AM 13184 97290 21137

2/18/2014 10:15:07 AM 13856 97290 21137

2/18/2014 10:15:08 AM 14174 97290 21137

2/18/2014 10:15:09 AM 15423 97290 21137

2/18/2014 10:15:10 AM 15285 97290 21137

2/18/2014 10:15:11 AM 13571 97290 21137

2/18/2014 10:15:12 AM 13293 97290 21137

2/18/2014 10:15:13 AM 12623 97290 21137

2/18/2014 10:15:14 AM 13265 97290 21137

2/18/2014 10:15:15 AM 13546 97290 21137

2/18/2014 10:15:16 AM 11996 97290 21137

2/18/2014 10:15:17 AM 13169 97290 21137

2/18/2014 10:15:18 AM 12922 97290 21137

2/18/2014 10:15:19 AM 12710 97290 21137

2/18/2014 10:15:20 AM 14037 97290 21137

2/18/2014 10:15:21 AM 16079 97290 21137

2/18/2014 10:15:22 AM 15420 97290 21137

2/18/2014 10:15:23 AM 14955 97290 21137

2/18/2014 10:15:24 AM 14358 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:15:25 AM 14509 97290 21137

2/18/2014 10:15:26 AM 16107 97290 21137

2/18/2014 10:15:27 AM 15997 97290 21137

2/18/2014 10:15:28 AM 14229 97290 21137

2/18/2014 10:15:29 AM 14567 97290 21137

2/18/2014 10:15:30 AM 15671 97290 21137

2/18/2014 10:15:31 AM 15978 97290 21137

2/18/2014 10:15:32 AM 16144 97290 21137

2/18/2014 10:15:33 AM 16996 97290 21137

2/18/2014 10:15:34 AM 17869 97290 21137

2/18/2014 10:15:35 AM 17007 97290 21137

2/18/2014 10:15:36 AM 17812 97290 21137

2/18/2014 10:15:37 AM 17443 97290 21137

2/18/2014 10:15:38 AM 15340 97290 21137

2/18/2014 10:15:39 AM 16555 97290 21137

2/18/2014 10:15:40 AM 16648 97290 21137

2/18/2014 10:15:41 AM 16102 97290 21137

2/18/2014 10:15:42 AM 16325 97290 21137

2/18/2014 10:15:43 AM 16261 97290 21137

2/18/2014 10:15:44 AM 15615 97290 21137

2/18/2014 10:15:45 AM 15783 97290 21137

2/18/2014 10:15:46 AM 17926 97290 21137

2/18/2014 10:15:47 AM 16871 97290 21137

2/18/2014 10:15:48 AM 14268 97290 21137

2/18/2014 10:15:49 AM 14127 97290 21137

2/18/2014 10:15:50 AM 15231 97290 21137

2/18/2014 10:15:51 AM 14758 97290 21137

2/18/2014 10:15:52 AM 15239 97290 21137

2/18/2014 10:15:53 AM 15180 97290 21137

2/18/2014 10:15:54 AM 15675 97290 21137

2/18/2014 10:15:55 AM 15798 97290 21137

2/18/2014 10:15:56 AM 14689 97290 21137

2/18/2014 10:15:57 AM 16992 97290 21137

2/18/2014 10:15:58 AM 16398 97290 21137

2/18/2014 10:15:59 AM 14929 97290 21137

2/18/2014 10:16:00 AM 16332 97290 21137

2/18/2014 10:16:01 AM 15393 97290 21137

2/18/2014 10:16:02 AM 14618 97290 21137

2/18/2014 10:16:03 AM 14574 97290 21137

2/18/2014 10:16:04 AM 13813 97290 21137

2/18/2014 10:16:05 AM 13803 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:16:06 AM 14460 97290 21137

2/18/2014 10:16:07 AM 14595 97290 21137

2/18/2014 10:16:08 AM 14598 97290 21137

2/18/2014 10:16:09 AM 15799 97290 21137

2/18/2014 10:16:10 AM 14990 97290 21137

2/18/2014 10:16:11 AM 14697 97290 21137

2/18/2014 10:16:12 AM 15074 97290 21137

2/18/2014 10:16:13 AM 14838 97290 21137

2/18/2014 10:16:14 AM 14929 97290 21137

2/18/2014 10:16:15 AM 14892 97290 21137

2/18/2014 10:16:16 AM 14163 97290 21137

2/18/2014 10:16:17 AM 15750 97290 21137

2/18/2014 10:16:18 AM 14827 97290 21137

2/18/2014 10:16:19 AM 14537 97290 21137

2/18/2014 10:16:20 AM 15274 97290 21137

2/18/2014 10:16:21 AM 13628 97290 21137

2/18/2014 10:16:22 AM 15107 97290 21137

2/18/2014 10:17:16 AM 16332 97290 21137

2/18/2014 10:17:16 AM 14493 97290 21137

2/18/2014 10:18:19 AM 13911 97290 21137

2/18/2014 10:18:20 AM 13617 97290 21137

2/18/2014 10:18:21 AM 12044 97290 21137

2/18/2014 10:18:22 AM 12881 97290 21137

2/18/2014 10:18:23 AM 12130 97290 21137

2/18/2014 10:18:24 AM 14732 97290 21137

2/18/2014 10:18:25 AM 16283 97290 21137

2/18/2014 10:18:26 AM 15320 97290 21137

2/18/2014 10:18:27 AM 15980 97290 21137

2/18/2014 10:18:28 AM 15095 97290 21137

2/18/2014 10:18:29 AM 13883 97290 21137

2/18/2014 10:18:30 AM 13371 97290 21137

2/18/2014 10:18:31 AM 15432 97290 21137

2/18/2014 10:18:32 AM 16518 97290 21137

2/18/2014 10:18:33 AM 15139 97290 21137

2/18/2014 10:18:34 AM 14464 97290 21137

2/18/2014 10:18:35 AM 14176 97290 21137

2/18/2014 10:18:36 AM 15124 97290 21137

2/18/2014 10:18:37 AM 14521 97290 21137

2/18/2014 10:18:38 AM 14250 97290 21137

2/18/2014 10:18:39 AM 16162 97290 21137

2/18/2014 10:18:40 AM 13910 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:18:41 AM 12117 97290 21137

2/18/2014 10:18:42 AM 11339 97290 21137

2/18/2014 10:18:43 AM 13845 97290 21137

2/18/2014 10:18:44 AM 15491 97290 21137

2/18/2014 10:18:45 AM 14882 97290 21137

2/18/2014 10:18:46 AM 14550 97290 21137

2/18/2014 10:18:47 AM 14497 97290 21137

2/18/2014 10:18:48 AM 13644 97290 21137

2/18/2014 10:18:49 AM 12111 97290 21137

2/18/2014 10:18:50 AM 12237 97290 21137

2/18/2014 10:18:51 AM 13319 97290 21137

2/18/2014 10:18:52 AM 13800 97290 21137

2/18/2014 10:18:53 AM 14190 97290 21137

2/18/2014 10:18:54 AM 13567 97290 21137

2/18/2014 10:18:55 AM 14071 97290 21137

2/18/2014 10:18:56 AM 13747 97290 21137

2/18/2014 10:18:57 AM 15257 97290 21137

2/18/2014 10:18:58 AM 14584 97290 21137

2/18/2014 10:18:59 AM 15406 97290 21137

2/18/2014 10:19:00 AM 13211 97290 21137

2/18/2014 10:19:01 AM 14823 97290 21137

2/18/2014 10:19:02 AM 15345 97290 21137

2/18/2014 10:19:03 AM 16286 97290 21137

2/18/2014 10:19:04 AM 15081 97290 21137

2/18/2014 10:19:05 AM 14810 97290 21137

2/18/2014 10:19:06 AM 15102 97290 21137

2/18/2014 10:19:07 AM 14305 97290 21137

2/18/2014 10:19:08 AM 13956 97290 21137

2/18/2014 10:19:09 AM 14409 97290 21137

2/18/2014 10:19:10 AM 15362 97290 21137

2/18/2014 10:19:11 AM 16590 97290 21137

2/18/2014 10:19:12 AM 15607 97290 21137

2/18/2014 10:19:13 AM 16742 97290 21137

2/18/2014 10:19:14 AM 16291 97290 21137

2/18/2014 10:19:15 AM 15011 97290 21137

2/18/2014 10:19:16 AM 16383 97290 21137

2/18/2014 10:19:17 AM 16515 97290 21137

2/18/2014 10:19:18 AM 14808 97290 21137

2/18/2014 10:19:19 AM 14502 97290 21137

2/18/2014 10:19:20 AM 14455 97290 21137

2/18/2014 10:19:21 AM 14504 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:19:22 AM 13346 97290 21137

2/18/2014 10:19:23 AM 14676 97290 21137

2/18/2014 10:19:24 AM 14529 97290 21137

2/18/2014 10:19:25 AM 15872 97290 21137

2/18/2014 10:19:26 AM 14678 97290 21137

2/18/2014 10:19:27 AM 16989 97290 21137

2/18/2014 10:19:28 AM 14837 97290 21137

2/18/2014 10:19:29 AM 15199 97290 21137

2/18/2014 10:19:30 AM 13609 97290 21137

2/18/2014 10:19:31 AM 13932 97290 21137

2/18/2014 10:19:32 AM 15993 97290 21137

2/18/2014 10:19:33 AM 15758 97290 21137

2/18/2014 10:19:34 AM 15429 97290 21137

2/18/2014 10:19:35 AM 15347 97290 21137

2/18/2014 10:19:36 AM 14846 97290 21137

2/18/2014 10:19:37 AM 15771 97290 21137

2/18/2014 10:19:38 AM 14833 97290 21137

2/18/2014 10:19:39 AM 13188 97290 21137

2/18/2014 10:19:40 AM 11337 97290 21137

2/18/2014 10:19:41 AM 12644 97290 21137

2/18/2014 10:19:42 AM 12281 97290 21137

2/18/2014 10:19:43 AM 14710 97290 21137

2/18/2014 10:19:44 AM 14117 97290 21137

2/18/2014 10:19:46 AM 14299 97290 21137

2/18/2014 10:19:46 AM 13564 97290 21137

2/18/2014 10:19:47 AM 12811 97290 21137

2/18/2014 10:19:48 AM 13282 97290 21137

2/18/2014 10:19:49 AM 14090 97290 21137

2/18/2014 10:19:50 AM 12582 97290 21137

2/18/2014 10:19:51 AM 11125 97290 21137

2/18/2014 10:19:52 AM 12651 97290 21137

2/18/2014 10:19:53 AM 13362 97290 21137

2/18/2014 10:19:54 AM 13990 97290 21137

2/18/2014 10:19:55 AM 14237 97290 21137

2/18/2014 10:19:56 AM 15769 97290 21137

2/18/2014 10:19:57 AM 14052 97290 21137

2/18/2014 10:19:58 AM 15633 97290 21137

2/18/2014 10:19:59 AM 15368 97290 21137

2/18/2014 10:20:00 AM 14642 97290 21137

2/18/2014 10:20:01 AM 14370 97290 21137

2/18/2014 10:20:02 AM 16402 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:20:03 AM 15470 97290 21137

2/18/2014 10:20:04 AM 15687 97290 21137

2/18/2014 10:20:05 AM 17302 97290 21137

2/18/2014 10:20:06 AM 16025 97290 21137

2/18/2014 10:20:07 AM 15016 97290 21137

2/18/2014 10:20:08 AM 16174 97290 21137

2/18/2014 10:20:09 AM 14693 97290 21137

2/18/2014 10:20:10 AM 14653 97290 21137

2/18/2014 10:20:11 AM 15933 97290 21137

2/18/2014 10:20:12 AM 15893 97290 21137

2/18/2014 10:20:13 AM 16063 97290 21137

2/18/2014 10:20:14 AM 14456 97290 21137

2/18/2014 10:20:15 AM 14024 97290 21137

2/18/2014 10:20:16 AM 14696 97290 21137

2/18/2014 10:20:17 AM 15104 97290 21137

2/18/2014 10:20:18 AM 15206 97290 21137

2/18/2014 10:20:19 AM 15981 97290 21137

2/18/2014 10:20:20 AM 13205 97290 21137

2/18/2014 10:20:21 AM 12571 97290 21137

2/18/2014 10:20:22 AM 12592 97290 21137

2/18/2014 10:20:23 AM 13408 97290 21137

2/18/2014 10:20:24 AM 12802 97290 21137

2/18/2014 10:20:25 AM 14120 97290 21137

2/18/2014 10:20:26 AM 12680 97290 21137

2/18/2014 10:20:27 AM 12080 97290 21137

2/18/2014 10:20:28 AM 13880 97290 21137

2/18/2014 10:20:29 AM 12920 97290 21137

2/18/2014 10:20:30 AM 12950 97290 21137

2/18/2014 10:20:31 AM 12177 97290 21137

2/18/2014 10:20:32 AM 13424 97290 21137

2/18/2014 10:20:33 AM 13796 97290 21137

2/18/2014 10:20:34 AM 15269 97290 21137

2/18/2014 10:20:35 AM 14617 97290 21137

2/18/2014 10:20:36 AM 15774 97290 21137

2/18/2014 10:20:37 AM 15313 97290 21137

2/18/2014 10:20:38 AM 15258 97290 21137

2/18/2014 10:20:39 AM 14014 97290 21137

2/18/2014 10:20:40 AM 14003 97290 21137

2/18/2014 10:20:41 AM 14991 97290 21137

2/18/2014 10:20:42 AM 14907 97290 21137

2/18/2014 10:20:43 AM 16867 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:20:44 AM 14626 97290 21137

2/18/2014 10:20:45 AM 14216 97290 21137

2/18/2014 10:20:46 AM 16814 97290 21137

2/18/2014 10:20:47 AM 15573 97290 21137

2/18/2014 10:20:48 AM 14543 97290 21137

2/18/2014 10:20:49 AM 15395 97290 21137

2/18/2014 10:20:50 AM 15549 97290 21137

2/18/2014 10:20:51 AM 16307 97290 21137

2/18/2014 10:20:52 AM 15566 97290 21137

2/18/2014 10:20:53 AM 16191 97290 21137

2/18/2014 10:20:54 AM 16228 97290 21137

2/18/2014 10:20:55 AM 15457 97290 21137

2/18/2014 10:20:56 AM 15534 97290 21137

2/18/2014 10:20:57 AM 15163 97290 21137

2/18/2014 10:20:58 AM 12821 97290 21137

2/18/2014 10:20:59 AM 14455 97290 21137

2/18/2014 10:21:00 AM 14563 97290 21137

2/18/2014 10:21:01 AM 14321 97290 21137

2/18/2014 10:21:02 AM 16270 97290 21137

2/18/2014 10:21:03 AM 15737 97290 21137

2/18/2014 10:21:04 AM 14674 97290 21137

2/18/2014 10:21:05 AM 14738 97290 21137

2/18/2014 10:21:06 AM 14574 97290 21137

2/18/2014 10:21:07 AM 14143 97290 21137

2/18/2014 10:21:08 AM 12986 97290 21137

2/18/2014 10:21:09 AM 13656 97290 21137

2/18/2014 10:21:10 AM 13614 97290 21137

2/18/2014 10:21:11 AM 13093 97290 21137

2/18/2014 10:21:12 AM 13263 97290 21137

2/18/2014 10:21:13 AM 13635 97290 21137

2/18/2014 10:21:14 AM 12108 97290 21137

2/18/2014 10:21:15 AM 12567 97290 21137

2/18/2014 10:21:16 AM 12952 97290 21137

2/18/2014 10:21:17 AM 12508 97290 21137

2/18/2014 10:21:18 AM 12577 97290 21137

2/18/2014 10:21:19 AM 12354 97290 21137

2/18/2014 10:21:20 AM 11338 97290 21137

2/18/2014 10:21:21 AM 12164 97290 21137

2/18/2014 10:21:22 AM 12311 97290 21137

2/18/2014 10:21:23 AM 13277 97290 21137

2/18/2014 10:21:24 AM 14689 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:21:25 AM 15282 97290 21137

2/18/2014 10:21:26 AM 15220 97290 21137

2/18/2014 10:21:27 AM 14845 97290 21137

2/18/2014 10:21:28 AM 15381 97290 21137

2/18/2014 10:21:29 AM 13535 97290 21137

2/18/2014 10:21:30 AM 14303 97290 21137

2/18/2014 10:21:31 AM 12996 97290 21137

2/18/2014 10:21:32 AM 17649 97290 21137

2/18/2014 10:21:33 AM 16592 97290 21137

2/18/2014 10:21:34 AM 14228 97290 21137

2/18/2014 10:21:35 AM 16127 97290 21137

2/18/2014 10:21:36 AM 15281 97290 21137

2/18/2014 10:21:37 AM 17080 97290 21137

2/18/2014 10:21:38 AM 16000 97290 21137

2/18/2014 10:21:39 AM 14560 97290 21137

2/18/2014 10:21:40 AM 16090 97290 21137

2/18/2014 10:21:41 AM 14582 97290 21137

2/18/2014 10:21:42 AM 15315 97290 21137

2/18/2014 10:21:43 AM 14838 97290 21137

2/18/2014 10:21:44 AM 15409 97290 21137

2/18/2014 10:21:45 AM 16332 97290 21137

2/18/2014 10:21:46 AM 15093 97290 21137

2/18/2014 10:21:47 AM 15083 97290 21137

2/18/2014 10:21:48 AM 15470 97290 21137

2/18/2014 10:21:49 AM 15147 97290 21137

2/18/2014 10:21:50 AM 14857 97290 21137

2/18/2014 10:21:51 AM 14754 97290 21137

2/18/2014 10:21:52 AM 14728 97290 21137

2/18/2014 10:21:53 AM 15832 97290 21137

2/18/2014 10:21:54 AM 15538 97290 21137

2/18/2014 10:21:55 AM 12974 97290 21137

2/18/2014 10:21:56 AM 14463 97290 21137

2/18/2014 10:21:57 AM 16335 97290 21137

2/18/2014 10:21:58 AM 14253 97290 21137

2/18/2014 10:21:59 AM 16373 97290 21137

2/18/2014 10:22:00 AM 14083 97290 21137

2/18/2014 10:22:01 AM 15311 97290 21137

2/18/2014 10:22:02 AM 16367 97290 21137

2/18/2014 10:22:03 AM 15281 97290 21137

2/18/2014 10:22:04 AM 15340 97290 21137

2/18/2014 10:22:05 AM 13645 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:22:06 AM 13731 97290 21137

2/18/2014 10:22:07 AM 12792 97290 21137

2/18/2014 10:22:08 AM 11118 97290 21137

2/18/2014 10:22:09 AM 11179 97290 21137

2/18/2014 10:22:10 AM 13864 97290 21137

2/18/2014 10:22:11 AM 13276 97290 21137

2/18/2014 10:22:12 AM 12619 97290 21137

2/18/2014 10:22:13 AM 12274 97290 21137

2/18/2014 10:22:14 AM 10688 97290 21137

2/18/2014 10:22:15 AM 11732 97290 21137

2/18/2014 10:22:16 AM 11933 97290 21137

2/18/2014 10:22:17 AM 11833 97290 21137

2/18/2014 10:22:18 AM 12708 97290 21137

2/18/2014 10:22:19 AM 12837 97290 21137

2/18/2014 10:22:20 AM 15029 97290 21137

2/18/2014 10:22:21 AM 15487 97290 21137

2/18/2014 10:22:22 AM 13861 97290 21137

2/18/2014 10:22:23 AM 14625 97290 21137

2/18/2014 10:22:24 AM 15176 97290 21137

2/18/2014 10:22:25 AM 15374 97290 21137

2/18/2014 10:22:26 AM 15183 97290 21137

2/18/2014 10:22:27 AM 14685 97290 21137

2/18/2014 10:22:28 AM 15191 97290 21137

2/18/2014 10:22:29 AM 16008 97290 21137

2/18/2014 10:22:30 AM 14742 97290 21137

2/18/2014 10:22:32 AM 16585 97290 21137

2/18/2014 10:22:32 AM 15576 97290 21137

2/18/2014 10:22:33 AM 15834 97290 21137

2/18/2014 10:22:34 AM 15748 97290 21137

2/18/2014 10:22:35 AM 14407 97290 21137

2/18/2014 10:22:36 AM 15331 97290 21137

2/18/2014 10:22:37 AM 15352 97290 21137

2/18/2014 10:22:38 AM 14698 97290 21137

2/18/2014 10:22:39 AM 14744 97290 21137

2/18/2014 10:22:40 AM 16166 97290 21137

2/18/2014 10:22:41 AM 14631 97290 21137

2/18/2014 10:22:42 AM 16437 97290 21137

2/18/2014 10:22:43 AM 15299 97290 21137

2/18/2014 10:22:44 AM 14055 97290 21137

2/18/2014 10:22:45 AM 13143 97290 21137

2/18/2014 10:22:46 AM 12195 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:22:47 AM 13458 97290 21137

2/18/2014 10:22:48 AM 12094 97290 21137

2/18/2014 10:22:49 AM 12263 97290 21137

2/18/2014 10:22:50 AM 11496 97290 21137

2/18/2014 10:22:51 AM 11034 97290 21137

2/18/2014 10:22:52 AM 12268 97290 21137

2/18/2014 10:22:53 AM 11677 97290 21137

2/18/2014 10:22:54 AM 12729 97290 21137

2/18/2014 10:22:55 AM 13532 97290 21137

2/18/2014 10:22:56 AM 12053 97290 21137

2/18/2014 10:22:57 AM 11113 97290 21137

2/18/2014 10:22:58 AM 11328 97290 21137

2/18/2014 10:22:59 AM 14922 97290 21137

2/18/2014 10:23:00 AM 14320 97290 21137

2/18/2014 10:23:01 AM 14950 97290 21137

2/18/2014 10:23:02 AM 15737 97290 21137

2/18/2014 10:23:03 AM 15514 97290 21137

2/18/2014 10:23:04 AM 14948 97290 21137

2/18/2014 10:23:05 AM 14537 97290 21137

2/18/2014 10:23:06 AM 14764 97290 21137

2/18/2014 10:23:07 AM 14431 97290 21137

2/18/2014 10:23:08 AM 14167 97290 21137

2/18/2014 10:23:09 AM 15272 97290 21137

2/18/2014 10:23:10 AM 13418 97290 21137

2/18/2014 10:23:11 AM 15474 97290 21137

2/18/2014 10:23:12 AM 15418 97290 21137

2/18/2014 10:23:13 AM 15344 97290 21137

2/18/2014 10:23:14 AM 15416 97290 21137

2/18/2014 10:23:15 AM 16364 97290 21137

2/18/2014 10:23:16 AM 14711 97290 21137

2/18/2014 10:23:17 AM 14597 97290 21137

2/18/2014 10:23:18 AM 13609 97290 21137

2/18/2014 10:23:19 AM 14472 97290 21137

2/18/2014 10:23:20 AM 15678 97290 21137

2/18/2014 10:23:21 AM 17029 97290 21137

2/18/2014 10:23:22 AM 16497 97290 21137

2/18/2014 10:23:23 AM 16094 97290 21137

2/18/2014 10:23:24 AM 14283 97290 21137

2/18/2014 10:23:25 AM 14370 97290 21137

2/18/2014 10:23:26 AM 11302 97290 21137

2/18/2014 10:23:27 AM 11435 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:23:28 AM 10689 97290 21137

2/18/2014 10:23:29 AM 10052 97290 21137

2/18/2014 10:23:30 AM 12713 97290 21137

2/18/2014 10:23:31 AM 11518 97290 21137

2/18/2014 10:23:32 AM 11939 97290 21137

2/18/2014 10:23:33 AM 11895 97290 21137

2/18/2014 10:23:34 AM 11703 97290 21137

2/18/2014 10:23:35 AM 11205 97290 21137

2/18/2014 10:23:36 AM 11422 97290 21137

2/18/2014 10:23:37 AM 10728 97290 21137

2/18/2014 10:23:38 AM 10692 97290 21137

2/18/2014 10:23:39 AM 12063 97290 21137

2/18/2014 10:23:40 AM 10905 97290 21137

2/18/2014 10:23:41 AM 11066 97290 21137

2/18/2014 10:23:42 AM 11653 97290 21137

2/18/2014 10:23:43 AM 10516 97290 21137

2/18/2014 10:23:44 AM 10099 97290 21137

2/18/2014 10:23:45 AM 11374 97290 21137

2/18/2014 10:23:46 AM 12833 97290 21137

2/18/2014 10:23:47 AM 11938 97290 21137

2/18/2014 10:23:48 AM 10544 97290 21137

2/18/2014 10:23:49 AM 11336 97290 21137

2/18/2014 10:23:50 AM 11444 97290 21137

2/18/2014 10:23:51 AM 11231 97290 21137

2/18/2014 10:23:52 AM 12137 97290 21137

2/18/2014 10:23:53 AM 11884 97290 21137

2/18/2014 10:23:54 AM 11761 97290 21137

2/18/2014 10:23:55 AM 11850 97290 21137

2/18/2014 10:23:56 AM 11962 97290 21137

2/18/2014 10:25:13 AM 10175 97290 21137

2/18/2014 10:25:16 AM 11517 97290 21137

2/18/2014 10:25:16 AM 10791 97290 21137

2/18/2014 10:25:17 AM 10799 97290 21137

2/18/2014 10:25:18 AM 11250 97290 21137

2/18/2014 10:25:19 AM 12262 97290 21137

2/18/2014 10:25:20 AM 10865 97290 21137

2/18/2014 10:25:21 AM 11566 97290 21137

2/18/2014 10:25:22 AM 10331 97290 21137

2/18/2014 10:25:23 AM 10923 97290 21137

2/18/2014 10:25:24 AM 12570 97290 21137

2/18/2014 10:25:25 AM 12562 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:25:26 AM 12410 97290 21137

2/18/2014 10:25:27 AM 13302 97290 21137

2/18/2014 10:25:28 AM 12985 97290 21137

2/18/2014 10:25:29 AM 12246 97290 21137

2/18/2014 10:25:30 AM 12961 97290 21137

2/18/2014 10:25:31 AM 13800 97290 21137

2/18/2014 10:25:32 AM 11370 97290 21137

2/18/2014 10:25:33 AM 11662 97290 21137

2/18/2014 10:25:34 AM 12155 97290 21137

2/18/2014 10:25:35 AM 13839 97290 21137

2/18/2014 10:25:36 AM 12549 97290 21137

2/18/2014 10:25:37 AM 15377 97290 21137

2/18/2014 10:25:38 AM 15784 97290 21137

2/18/2014 10:25:39 AM 15646 97290 21137

2/18/2014 10:25:40 AM 15011 97290 21137

2/18/2014 10:25:41 AM 14253 97290 21137

2/18/2014 10:25:42 AM 14813 97290 21137

2/18/2014 10:25:43 AM 15673 97290 21137

2/18/2014 10:25:44 AM 17088 97290 21137

2/18/2014 10:25:45 AM 17412 97290 21137

2/18/2014 10:25:46 AM 16173 97290 21137

2/18/2014 10:25:47 AM 15833 97290 21137

2/18/2014 10:25:48 AM 15478 97290 21137

2/18/2014 10:25:49 AM 16889 97290 21137

2/18/2014 10:25:50 AM 16852 97290 21137

2/18/2014 10:25:51 AM 16153 97290 21137

2/18/2014 10:25:52 AM 15918 97290 21137

2/18/2014 10:25:53 AM 13609 97290 21137

2/18/2014 10:25:54 AM 14472 97290 21137

2/18/2014 10:25:55 AM 13248 97290 21137

2/18/2014 10:25:56 AM 13962 97290 21137

2/18/2014 10:25:57 AM 14470 97290 21137

2/18/2014 10:25:58 AM 15047 97290 21137

2/18/2014 10:25:59 AM 14141 97290 21137

2/18/2014 10:26:00 AM 13705 97290 21137

2/18/2014 10:26:01 AM 13416 97290 21137

2/18/2014 10:26:02 AM 12174 97290 21137

2/18/2014 10:26:03 AM 11143 97290 21137

2/18/2014 10:26:04 AM 10586 97290 21137

2/18/2014 10:26:05 AM 11736 97290 21137

2/18/2014 10:26:06 AM 12534 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:26:07 AM 12433 97290 21137

2/18/2014 10:26:08 AM 13128 97290 21137

2/18/2014 10:26:09 AM 13602 97290 21137

2/18/2014 10:26:10 AM 12370 97290 21137

2/18/2014 10:26:11 AM 12962 97290 21137

2/18/2014 10:26:12 AM 12570 97290 21137

2/18/2014 10:26:13 AM 12712 97290 21137

2/18/2014 10:26:14 AM 12748 97290 21137

2/18/2014 10:26:15 AM 13627 97290 21137

2/18/2014 10:26:16 AM 13876 97290 21137

2/18/2014 10:26:17 AM 13789 97290 21137

2/18/2014 10:26:18 AM 14547 97290 21137

2/18/2014 10:26:19 AM 13747 97290 21137

2/18/2014 10:26:20 AM 14266 97290 21137

2/18/2014 10:26:21 AM 14516 97290 21137

2/18/2014 10:26:22 AM 13739 97290 21137

2/18/2014 10:26:23 AM 14835 97290 21137

2/18/2014 10:26:24 AM 14178 97290 21137

2/18/2014 10:26:25 AM 16294 97290 21137

2/18/2014 10:26:26 AM 16403 97290 21137

2/18/2014 10:26:27 AM 17421 97290 21137

2/18/2014 10:26:28 AM 19085 97290 21137

2/18/2014 10:26:29 AM 17161 97290 21137

2/18/2014 10:26:30 AM 15510 97290 21137

2/18/2014 10:26:31 AM 15277 97290 21137

2/18/2014 10:26:32 AM 15999 97290 21137

2/18/2014 10:26:33 AM 16000 97290 21137

2/18/2014 10:26:34 AM 15130 97290 21137

2/18/2014 10:26:35 AM 14762 97290 21137

2/18/2014 10:26:36 AM 14880 97290 21137

2/18/2014 10:26:37 AM 13470 97290 21137

2/18/2014 10:26:38 AM 14767 97290 21137

2/18/2014 10:26:39 AM 14612 97290 21137

2/18/2014 10:26:40 AM 14393 97290 21137

2/18/2014 10:26:41 AM 13918 97290 21137

2/18/2014 10:26:42 AM 14039 97290 21137

2/18/2014 10:26:43 AM 14040 97290 21137

2/18/2014 10:26:44 AM 14340 97290 21137

2/18/2014 10:26:45 AM 13575 97290 21137

2/18/2014 10:26:46 AM 12903 97290 21137

2/18/2014 10:26:47 AM 12255 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:26:48 AM 14403 97290 21137

2/18/2014 10:26:49 AM 12331 97290 21137

2/18/2014 10:26:50 AM 12952 97290 21137

2/18/2014 10:26:51 AM 12568 97290 21137

2/18/2014 10:26:52 AM 11842 97290 21137

2/18/2014 10:26:53 AM 12680 97290 21137

2/18/2014 10:26:54 AM 12650 97290 21137

2/18/2014 10:26:55 AM 11952 97290 21137

2/18/2014 10:26:56 AM 13368 97290 21137

2/18/2014 10:26:57 AM 15522 97290 21137

2/18/2014 10:26:58 AM 13120 97290 21137

2/18/2014 10:26:59 AM 14680 97290 21137

2/18/2014 10:27:00 AM 16390 97290 21137

2/18/2014 10:27:01 AM 14897 97290 21137

2/18/2014 10:27:02 AM 15964 97290 21137

2/18/2014 10:27:03 AM 16201 97290 21137

2/18/2014 10:27:04 AM 15420 97290 21137

2/18/2014 10:27:05 AM 15975 97290 21137

2/18/2014 10:27:06 AM 14223 97290 21137

2/18/2014 10:27:07 AM 14626 97290 21137

2/18/2014 10:27:08 AM 15206 97290 21137

2/18/2014 10:27:09 AM 15081 97290 21137

2/18/2014 10:27:10 AM 16580 97290 21137

2/18/2014 10:27:11 AM 15275 97290 21137

2/18/2014 10:27:12 AM 14468 97290 21137

2/18/2014 10:27:13 AM 16127 97290 21137

2/18/2014 10:27:14 AM 17261 97290 21137

2/18/2014 10:27:15 AM 15925 97290 21137

2/18/2014 10:27:16 AM 14481 97290 21137

2/18/2014 10:27:17 AM 14810 97290 21137

2/18/2014 10:27:18 AM 14952 97290 21137

2/18/2014 10:27:19 AM 13938 97290 21137

2/18/2014 10:27:20 AM 14734 97290 21137

2/18/2014 10:27:21 AM 14543 97290 21137

2/18/2014 10:27:22 AM 14766 97290 21137

2/18/2014 10:27:23 AM 14341 97290 21137

2/18/2014 10:27:24 AM 15345 97290 21137

2/18/2014 10:27:25 AM 14126 97290 21137

2/18/2014 10:27:26 AM 14751 97290 21137

2/18/2014 10:27:27 AM 14818 97290 21137

2/18/2014 10:27:28 AM 14414 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:27:29 AM 13713 97290 21137

2/18/2014 10:27:30 AM 11648 97290 21137

2/18/2014 10:27:31 AM 12332 97290 21137

2/18/2014 10:27:32 AM 12226 97290 21137

2/18/2014 10:27:33 AM 11458 97290 21137

2/18/2014 10:27:34 AM 12374 97290 21137

2/18/2014 10:27:35 AM 10563 97290 21137

2/18/2014 10:27:36 AM 11040 97290 21137

2/18/2014 10:27:37 AM 10770 97290 21137

2/18/2014 10:27:38 AM 12862 97290 21137

2/18/2014 10:27:39 AM 13085 97290 21137

2/18/2014 10:27:40 AM 12001 97290 21137

2/18/2014 10:27:41 AM 12810 97290 21137

2/18/2014 10:27:42 AM 14782 97290 21137

2/18/2014 10:27:43 AM 15095 97290 21137

2/18/2014 10:27:44 AM 14664 97290 21137

2/18/2014 10:27:45 AM 14316 97290 21137

2/18/2014 10:27:46 AM 14469 97290 21137

2/18/2014 10:27:47 AM 14117 97290 21137

2/18/2014 10:27:48 AM 14989 97290 21137

2/18/2014 10:27:49 AM 14667 97290 21137

2/18/2014 10:27:50 AM 15307 97290 21137

2/18/2014 10:27:51 AM 16246 97290 21137

2/18/2014 10:27:52 AM 15071 97290 21137

2/18/2014 10:27:53 AM 15198 97290 21137

2/18/2014 10:27:54 AM 14929 97290 21137

2/18/2014 10:27:55 AM 15012 97290 21137

2/18/2014 10:27:56 AM 16413 97290 21137

2/18/2014 10:27:57 AM 14933 97290 21137

2/18/2014 10:27:58 AM 15493 97290 21137

2/18/2014 10:27:59 AM 14403 97290 21137

2/18/2014 10:28:00 AM 13590 97290 21137

2/18/2014 10:28:01 AM 15397 97290 21137

2/18/2014 10:28:02 AM 14439 97290 21137

2/18/2014 10:28:03 AM 14710 97290 21137

2/18/2014 10:28:04 AM 14567 97290 21137

2/18/2014 10:28:05 AM 14981 97290 21137

2/18/2014 10:28:06 AM 15085 97290 21137

2/18/2014 10:28:07 AM 13701 97290 21137

2/18/2014 10:28:08 AM 13925 97290 21137

2/18/2014 10:28:09 AM 14161 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:28:10 AM 14310 97290 21137

2/18/2014 10:28:11 AM 15937 97290 21137

2/18/2014 10:28:12 AM 15414 97290 21137

2/18/2014 10:28:13 AM 14623 97290 21137

2/18/2014 10:28:14 AM 15866 97290 21137

2/18/2014 10:28:15 AM 16086 97290 21137

2/18/2014 10:28:16 AM 14971 97290 21137

2/18/2014 10:28:17 AM 14812 97290 21137

2/18/2014 10:28:18 AM 14383 97290 21137

2/18/2014 10:28:19 AM 13736 97290 21137

2/18/2014 10:28:20 AM 11924 97290 21137

2/18/2014 10:28:21 AM 11921 97290 21137

2/18/2014 10:28:22 AM 10450 97290 21137

2/18/2014 10:28:23 AM 13142 97290 21137

2/18/2014 10:28:24 AM 11655 97290 21137

2/18/2014 10:28:25 AM 11703 97290 21137

2/18/2014 10:28:26 AM 10756 97290 21137

2/18/2014 10:28:27 AM 11419 97290 21137

2/18/2014 10:28:28 AM 11584 97290 21137

2/18/2014 10:28:29 AM 11836 97290 21137

2/18/2014 10:28:30 AM 11689 97290 21137

2/18/2014 10:28:31 AM 15372 97290 21137

2/18/2014 10:28:32 AM 14553 97290 21137

2/18/2014 10:28:33 AM 15398 97290 21137

2/18/2014 10:28:34 AM 15249 97290 21137

2/18/2014 10:28:35 AM 13952 97290 21137

2/18/2014 10:28:36 AM 13628 97290 21137

2/18/2014 10:28:37 AM 13907 97290 21137

2/18/2014 10:28:38 AM 15206 97290 21137

2/18/2014 10:28:39 AM 15771 97290 21137

2/18/2014 10:28:40 AM 16003 97290 21137

2/18/2014 10:28:41 AM 14830 97290 21137

2/18/2014 10:28:42 AM 14975 97290 21137

2/18/2014 10:28:43 AM 15191 97290 21137

2/18/2014 10:28:44 AM 14838 97290 21137

2/18/2014 10:28:45 AM 14749 97290 21137

2/18/2014 10:28:46 AM 14277 97290 21137

2/18/2014 10:28:47 AM 13649 97290 21137

2/18/2014 10:28:48 AM 15832 97290 21137

2/18/2014 10:28:49 AM 13858 97290 21137

2/18/2014 10:28:50 AM 16154 97290 21137

Page 287 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:28:51 AM 14838 97290 21137

2/18/2014 10:28:52 AM 15229 97290 21137

2/18/2014 10:33:57 AM 15918 97290 21137

2/18/2014 10:33:58 AM 17299 97290 21137

2/18/2014 10:33:59 AM 17194 97290 21137

2/18/2014 10:34:00 AM 17168 97290 21137

2/18/2014 10:34:01 AM 16322 97290 21137

2/18/2014 10:34:02 AM 15780 97290 21137

2/18/2014 10:34:03 AM 15885 97290 21137

2/18/2014 10:34:04 AM 15851 97290 21137

2/18/2014 10:34:05 AM 16053 97290 21137

2/18/2014 10:34:06 AM 15203 97290 21137

2/18/2014 10:34:07 AM 17540 97290 21137

2/18/2014 10:34:08 AM 15095 97290 21137

2/18/2014 10:34:09 AM 13253 97290 21137

2/18/2014 10:34:10 AM 15013 97290 21137

2/18/2014 10:34:11 AM 15153 97290 21137

2/18/2014 10:34:12 AM 15548 97290 21137

2/18/2014 10:34:13 AM 15437 97290 21137

2/18/2014 10:34:14 AM 15949 97290 21137

2/18/2014 10:34:15 AM 16137 97290 21137

2/18/2014 10:34:16 AM 14894 97290 21137

2/18/2014 10:34:17 AM 16743 97290 21137

2/18/2014 10:34:18 AM 15975 97290 21137

2/18/2014 10:34:19 AM 15393 97290 21137

2/18/2014 10:34:20 AM 15068 97290 21137

2/18/2014 10:34:21 AM 15377 97290 21137

2/18/2014 10:34:22 AM 15154 97290 21137

2/18/2014 10:34:23 AM 13838 97290 21137

2/18/2014 10:34:24 AM 15699 97290 21137

2/18/2014 10:34:25 AM 16405 97290 21137

2/18/2014 10:34:26 AM 15921 97290 21137

2/18/2014 10:34:27 AM 15770 97290 21137

2/18/2014 10:34:28 AM 16392 97290 21137

2/18/2014 10:34:29 AM 15348 97290 21137

2/18/2014 10:34:30 AM 15567 97290 21137

2/18/2014 10:34:31 AM 13221 97290 21137

2/18/2014 10:34:32 AM 15305 97290 21137

2/18/2014 10:34:33 AM 15976 97290 21137

2/18/2014 10:34:34 AM 14734 97290 21137

2/18/2014 10:34:35 AM 16613 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:34:36 AM 14833 97290 21137

2/18/2014 10:34:37 AM 17238 97290 21137

2/18/2014 10:34:38 AM 16759 97290 21137

2/18/2014 10:34:39 AM 16309 97290 21137

2/18/2014 10:34:40 AM 16887 97290 21137

2/18/2014 10:34:41 AM 18232 97290 21137

2/18/2014 10:34:42 AM 16738 97290 21137

2/18/2014 10:34:43 AM 15824 97290 21137

2/18/2014 10:34:44 AM 16766 97290 21137

2/18/2014 10:34:46 AM 17270 97290 21137

2/18/2014 10:34:46 AM 15921 97290 21137

2/18/2014 10:34:47 AM 15957 97290 21137

2/18/2014 10:34:48 AM 17938 97290 21137

2/18/2014 10:34:49 AM 16447 97290 21137

2/18/2014 10:34:50 AM 15961 97290 21137

2/18/2014 10:34:51 AM 15330 97290 21137

2/18/2014 10:34:52 AM 14422 97290 21137

2/18/2014 10:34:53 AM 15875 97290 21137

2/18/2014 10:34:54 AM 16779 97290 21137

2/18/2014 10:34:55 AM 15114 97290 21137

2/18/2014 10:34:56 AM 15478 97290 21137

2/18/2014 10:34:57 AM 14789 97290 21137

2/18/2014 10:34:58 AM 16207 97290 21137

2/18/2014 10:34:59 AM 16681 97290 21137

2/18/2014 10:35:00 AM 15690 97290 21137

2/18/2014 10:35:01 AM 15742 97290 21137

2/18/2014 10:35:02 AM 17255 97290 21137

2/18/2014 10:35:03 AM 17514 97290 21137

2/18/2014 10:35:04 AM 16648 97290 21137

2/18/2014 10:35:05 AM 17662 97290 21137

2/18/2014 10:35:06 AM 15935 97290 21137

2/18/2014 10:35:07 AM 17093 97290 21137

2/18/2014 10:35:08 AM 17413 97290 21137

2/18/2014 10:35:09 AM 16503 97290 21137

2/18/2014 10:35:10 AM 15585 97290 21137

2/18/2014 10:35:11 AM 15506 97290 21137

2/18/2014 10:35:12 AM 15456 97290 21137

2/18/2014 10:35:13 AM 15654 97290 21137

2/18/2014 10:35:14 AM 15733 97290 21137

2/18/2014 10:35:15 AM 15513 97290 21137

2/18/2014 10:35:16 AM 14888 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:35:17 AM 15272 97290 21137

2/18/2014 10:35:18 AM 15578 97290 21137

2/18/2014 10:35:19 AM 15774 97290 21137

2/18/2014 10:35:20 AM 15523 97290 21137

2/18/2014 10:35:21 AM 15851 97290 21137

2/18/2014 10:35:22 AM 15722 97290 21137

2/18/2014 10:35:23 AM 16350 97290 21137

2/18/2014 10:35:24 AM 16207 97290 21137

2/18/2014 10:35:25 AM 15902 97290 21137

2/18/2014 10:35:26 AM 16845 97290 21137

2/18/2014 10:35:27 AM 15731 97290 21137

2/18/2014 10:35:28 AM 14253 97290 21137

2/18/2014 10:35:29 AM 15083 97290 21137

2/18/2014 10:35:30 AM 16490 97290 21137

2/18/2014 10:35:31 AM 15732 97290 21137

2/18/2014 10:35:32 AM 15543 97290 21137

2/18/2014 10:35:33 AM 14745 97290 21137

2/18/2014 10:35:34 AM 15086 97290 21137

2/18/2014 10:35:35 AM 15351 97290 21137

2/18/2014 10:35:36 AM 15628 97290 21137

2/18/2014 10:35:37 AM 16747 97290 21137

2/18/2014 10:35:38 AM 15916 97290 21137

2/18/2014 10:35:39 AM 15049 97290 21137

2/18/2014 10:35:40 AM 15552 97290 21137

2/18/2014 10:35:41 AM 16878 97290 21137

2/18/2014 10:35:42 AM 16579 97290 21137

2/18/2014 10:35:43 AM 16924 97290 21137

2/18/2014 10:35:44 AM 16861 97290 21137

2/18/2014 10:35:45 AM 16515 97290 21137

2/18/2014 10:35:46 AM 17418 97290 21137

2/18/2014 10:35:47 AM 15094 97290 21137

2/18/2014 10:35:48 AM 16433 97290 21137

2/18/2014 10:35:49 AM 16258 97290 21137

2/18/2014 10:35:50 AM 18284 97290 21137

2/18/2014 10:35:51 AM 17231 97290 21137

2/18/2014 10:35:52 AM 18017 97290 21137

2/18/2014 10:35:53 AM 15124 97290 21137

2/18/2014 10:35:54 AM 15451 97290 21137

2/18/2014 10:35:55 AM 15742 97290 21137

2/18/2014 10:35:56 AM 15785 97290 21137

2/18/2014 10:35:57 AM 16216 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:35:58 AM 16714 97290 21137

2/18/2014 10:35:59 AM 15248 97290 21137

2/18/2014 10:37:48 AM 16105 97290 21137

2/18/2014 10:37:50 AM 17296 97290 21137

2/18/2014 10:37:50 AM 15906 97290 21137

2/18/2014 10:37:52 AM 18323 97290 21137

2/18/2014 10:37:52 AM 16654 97290 21137

2/18/2014 10:37:54 AM 16062 97290 21137

2/18/2014 10:37:54 AM 15771 97290 21137

2/18/2014 10:37:56 AM 17395 97290 21137

2/18/2014 10:37:56 AM 16889 97290 21137

2/18/2014 10:37:57 AM 18142 97290 21137

2/18/2014 10:37:58 AM 18035 97290 21137

2/18/2014 10:37:59 AM 16778 97290 21137

2/18/2014 10:38:00 AM 18504 97290 21137

2/18/2014 10:38:01 AM 17226 97290 21137

2/18/2014 10:38:02 AM 15796 97290 21137

2/18/2014 10:38:03 AM 16489 97290 21137

2/18/2014 10:38:04 AM 17202 97290 21137

2/18/2014 10:38:05 AM 15610 97290 21137

2/18/2014 10:38:06 AM 15782 97290 21137

2/18/2014 10:38:07 AM 16125 97290 21137

2/18/2014 10:38:08 AM 16331 97290 21137

2/18/2014 10:38:09 AM 16413 97290 21137

2/18/2014 10:38:10 AM 15443 97290 21137

2/18/2014 10:38:11 AM 14990 97290 21137

2/18/2014 10:38:12 AM 14727 97290 21137

2/18/2014 10:38:13 AM 15172 97290 21137

2/18/2014 10:38:14 AM 17773 97290 21137

2/18/2014 10:38:15 AM 16533 97290 21137

2/18/2014 10:38:16 AM 15113 97290 21137

2/18/2014 10:38:17 AM 15238 97290 21137

2/18/2014 10:38:18 AM 14699 97290 21137

2/18/2014 10:38:19 AM 15615 97290 21137

2/18/2014 10:38:20 AM 15033 97290 21137

2/18/2014 10:38:21 AM 15458 97290 21137

2/18/2014 10:38:22 AM 16524 97290 21137

2/18/2014 10:38:23 AM 16131 97290 21137

2/18/2014 10:38:24 AM 14832 97290 21137

2/18/2014 10:38:25 AM 14208 97290 21137

2/18/2014 10:38:26 AM 14112 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:38:27 AM 16698 97290 21137

2/18/2014 10:38:28 AM 17044 97290 21137

2/18/2014 10:38:29 AM 15871 97290 21137

2/18/2014 10:38:30 AM 13987 97290 21137

2/18/2014 10:38:31 AM 14027 97290 21137

2/18/2014 10:38:32 AM 15956 97290 21137

2/18/2014 10:38:33 AM 17069 97290 21137

2/18/2014 10:38:34 AM 16477 97290 21137

2/18/2014 10:38:35 AM 15669 97290 21137

2/18/2014 10:38:36 AM 17267 97290 21137

2/18/2014 10:38:37 AM 16016 97290 21137

2/18/2014 10:38:38 AM 15944 97290 21137

2/18/2014 10:38:39 AM 17486 97290 21137

2/18/2014 10:38:40 AM 18411 97290 21137

2/18/2014 10:38:41 AM 16392 97290 21137

2/18/2014 10:38:42 AM 14658 97290 21137

2/18/2014 10:38:43 AM 16894 97290 21137

2/18/2014 10:38:44 AM 17933 97290 21137

2/18/2014 10:38:45 AM 17893 97290 21137

2/18/2014 10:38:46 AM 16923 97290 21137

2/18/2014 10:38:47 AM 18300 97290 21137

2/18/2014 10:38:48 AM 18675 97290 21137

2/18/2014 10:38:49 AM 17598 97290 21137

2/18/2014 10:38:50 AM 17239 97290 21137

2/18/2014 10:38:51 AM 17090 97290 21137

2/18/2014 10:38:52 AM 16932 97290 21137

2/18/2014 10:38:53 AM 17433 97290 21137

2/18/2014 10:38:54 AM 16478 97290 21137

2/18/2014 10:38:55 AM 15579 97290 21137

2/18/2014 10:38:56 AM 16855 97290 21137

2/18/2014 10:38:57 AM 17053 97290 21137

2/18/2014 10:38:58 AM 16563 97290 21137

2/18/2014 10:38:59 AM 16920 97290 21137

2/18/2014 10:39:00 AM 17550 97290 21137

2/18/2014 10:39:01 AM 17977 97290 21137

2/18/2014 10:39:02 AM 17244 97290 21137

2/18/2014 10:39:03 AM 16821 97290 21137

2/18/2014 10:39:04 AM 17045 97290 21137

2/18/2014 10:39:05 AM 16201 97290 21137

2/18/2014 10:39:06 AM 16740 97290 21137

2/18/2014 10:39:07 AM 16005 97290 21137

Page 292 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:39:08 AM 18401 97290 21137

2/18/2014 10:39:09 AM 16780 97290 21137

2/18/2014 10:39:10 AM 17305 97290 21137

2/18/2014 10:39:11 AM 18126 97290 21137

2/18/2014 10:39:12 AM 19021 97290 21137

2/18/2014 10:39:13 AM 19215 97290 21137

2/18/2014 10:39:14 AM 18243 97290 21137

2/18/2014 10:39:15 AM 17251 97290 21137

2/18/2014 10:39:16 AM 17422 97290 21137

2/18/2014 10:39:17 AM 19115 97290 21137

2/18/2014 10:39:18 AM 20379 97290 21137

2/18/2014 10:39:19 AM 20484 97290 21137

2/18/2014 10:39:20 AM 18441 97290 21137

2/18/2014 10:39:21 AM 18530 97290 21137

2/18/2014 10:39:22 AM 17682 97290 21137

2/18/2014 10:39:23 AM 17770 97290 21137

2/18/2014 10:39:24 AM 17822 97290 21137

2/18/2014 10:39:25 AM 17955 97290 21137

2/18/2014 10:39:26 AM 16008 97290 21137

2/18/2014 10:39:27 AM 17412 97290 21137

2/18/2014 10:39:28 AM 17163 97290 21137

2/18/2014 10:39:29 AM 17100 97290 21137

2/18/2014 10:39:30 AM 16815 97290 21137

2/18/2014 10:39:31 AM 16533 97290 21137

2/18/2014 10:39:32 AM 14843 97290 21137

2/18/2014 10:39:33 AM 14751 97290 21137

2/18/2014 10:39:34 AM 16647 97290 21137

2/18/2014 10:39:35 AM 14872 97290 21137

2/18/2014 10:39:36 AM 15118 97290 21137

2/18/2014 10:39:37 AM 14369 97290 21137

2/18/2014 10:39:38 AM 15202 97290 21137

2/18/2014 10:39:39 AM 13730 97290 21137

2/18/2014 10:39:40 AM 14442 97290 21137

2/18/2014 10:39:41 AM 14560 97290 21137

2/18/2014 10:39:42 AM 15340 97290 21137

2/18/2014 10:39:43 AM 16105 97290 21137

2/18/2014 10:39:44 AM 15966 97290 21137

2/18/2014 10:39:45 AM 13891 97290 21137

2/18/2014 10:39:46 AM 15352 97290 21137

2/18/2014 10:39:47 AM 16138 97290 21137

2/18/2014 10:39:48 AM 15824 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:39:49 AM 12956 97290 21137

2/18/2014 10:39:50 AM 13709 97290 21137

2/18/2014 10:39:51 AM 14377 97290 21137

2/18/2014 10:39:52 AM 15054 97290 21137

2/18/2014 10:39:53 AM 14773 97290 21137

2/18/2014 10:39:54 AM 14553 97290 21137

2/18/2014 10:39:55 AM 14198 97290 21137

2/18/2014 10:39:56 AM 13959 97290 21137

2/18/2014 10:39:57 AM 12760 97290 21137

2/18/2014 10:39:58 AM 12820 97290 21137

2/18/2014 10:39:59 AM 12745 97290 21137

2/18/2014 10:40:00 AM 11436 97290 21137

2/18/2014 10:40:01 AM 11739 97290 21137

2/18/2014 10:40:02 AM 12144 97290 21137

2/18/2014 10:40:03 AM 11766 97290 21137

2/18/2014 10:40:04 AM 13501 97290 21137

2/18/2014 10:40:05 AM 12765 97290 21137

2/18/2014 10:40:06 AM 12131 97290 21137

2/18/2014 10:40:07 AM 11913 97290 21137

2/18/2014 10:40:08 AM 11348 97290 21137

2/18/2014 10:40:09 AM 11837 97290 21137

2/18/2014 10:40:10 AM 12439 97290 21137

2/18/2014 10:40:11 AM 10909 97290 21137

2/18/2014 10:40:12 AM 11517 97290 21137

2/18/2014 10:40:13 AM 13439 97290 21137

2/18/2014 10:40:14 AM 11310 97290 21137

2/18/2014 10:40:15 AM 11347 97290 21137

2/18/2014 10:40:16 AM 11326 97290 21137

2/18/2014 10:40:17 AM 11591 97290 21137

2/18/2014 10:40:18 AM 11778 97290 21137

2/18/2014 10:40:19 AM 12784 97290 21137

2/18/2014 10:40:20 AM 12856 97290 21137

2/18/2014 10:40:21 AM 13564 97290 21137

2/18/2014 10:40:22 AM 12751 97290 21137

2/18/2014 10:40:23 AM 14857 97290 21137

2/18/2014 10:40:24 AM 12564 97290 21137

2/18/2014 10:40:25 AM 11481 97290 21137

2/18/2014 10:40:26 AM 11510 97290 21137

2/18/2014 10:40:27 AM 11007 97290 21137

2/18/2014 10:40:28 AM 11992 97290 21137

2/18/2014 10:40:29 AM 13018 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:40:30 AM 11384 97290 21137

2/18/2014 10:40:31 AM 12476 97290 21137

2/18/2014 10:40:32 AM 12569 97290 21137

2/18/2014 10:40:33 AM 13642 97290 21137

2/18/2014 10:40:34 AM 13910 97290 21137

2/18/2014 10:40:35 AM 13227 97290 21137

2/18/2014 10:40:36 AM 12307 97290 21137

2/18/2014 10:40:37 AM 13066 97290 21137

2/18/2014 10:40:38 AM 14426 97290 21137

2/18/2014 10:40:39 AM 15456 97290 21137

2/18/2014 10:40:40 AM 15024 97290 21137

2/18/2014 10:40:41 AM 11976 97290 21137

2/18/2014 10:40:42 AM 12354 97290 21137

2/18/2014 10:40:43 AM 13348 97290 21137

2/18/2014 10:40:44 AM 14227 97290 21137

2/18/2014 10:40:45 AM 14026 97290 21137

2/18/2014 10:40:46 AM 15326 97290 21137

2/18/2014 10:40:47 AM 16191 97290 21137

2/18/2014 10:40:48 AM 15748 97290 21137

2/18/2014 10:40:49 AM 12667 97290 21137

2/18/2014 10:40:50 AM 11926 97290 21137

2/18/2014 10:40:51 AM 14471 97290 21137

2/18/2014 10:40:52 AM 15888 97290 21137

2/18/2014 10:40:53 AM 16662 97290 21137

2/18/2014 10:40:54 AM 16135 97290 21137

2/18/2014 10:40:55 AM 14954 97290 21137

2/18/2014 10:40:56 AM 12438 97290 21137

2/18/2014 10:40:57 AM 13999 97290 21137

2/18/2014 10:40:58 AM 14779 97290 21137

2/18/2014 10:40:59 AM 15335 97290 21137

2/18/2014 10:41:00 AM 14753 97290 21137

2/18/2014 10:41:01 AM 14428 97290 21137

2/18/2014 10:41:02 AM 14887 97290 21137

2/18/2014 10:41:03 AM 14401 97290 21137

2/18/2014 10:41:04 AM 13200 97290 21137

2/18/2014 10:41:05 AM 13200 97290 21137

2/18/2014 10:41:06 AM 12930 97290 21137

2/18/2014 10:41:07 AM 12502 97290 21137

2/18/2014 10:41:08 AM 14825 97290 21137

2/18/2014 10:41:09 AM 14716 97290 21137

2/18/2014 10:41:10 AM 14839 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:41:11 AM 15259 97290 21137

2/18/2014 10:41:12 AM 15545 97290 21137

2/18/2014 10:41:13 AM 14446 97290 21137

2/18/2014 10:41:14 AM 13691 97290 21137

2/18/2014 10:41:15 AM 15513 97290 21137

2/18/2014 10:41:16 AM 15548 97290 21137

2/18/2014 10:41:17 AM 13877 97290 21137

2/18/2014 10:41:18 AM 15529 97290 21137

2/18/2014 10:41:19 AM 15252 97290 21137

2/18/2014 10:41:20 AM 14733 97290 21137

2/18/2014 10:41:21 AM 15833 97290 21137

2/18/2014 10:41:22 AM 14908 97290 21137

2/18/2014 10:41:23 AM 14857 97290 21137

2/18/2014 10:41:24 AM 14574 97290 21137

2/18/2014 10:41:25 AM 15973 97290 21137

2/18/2014 10:41:26 AM 15513 97290 21137

2/18/2014 10:41:27 AM 16328 97290 21137

2/18/2014 10:41:28 AM 15422 97290 21137

2/18/2014 10:41:29 AM 15855 97290 21137

2/18/2014 10:41:30 AM 14703 97290 21137

2/18/2014 10:41:31 AM 14746 97290 21137

2/18/2014 10:41:32 AM 15146 97290 21137

2/18/2014 10:41:33 AM 14976 97290 21137

2/18/2014 10:41:34 AM 15054 97290 21137

2/18/2014 10:41:35 AM 14803 97290 21137

2/18/2014 10:41:36 AM 15491 97290 21137

2/18/2014 10:41:37 AM 14432 97290 21137

2/18/2014 10:41:38 AM 13238 97290 21137

2/18/2014 10:41:39 AM 14739 97290 21137

2/18/2014 10:41:40 AM 16375 97290 21137

2/18/2014 10:41:41 AM 14803 97290 21137

2/18/2014 10:41:42 AM 16001 97290 21137

2/18/2014 10:41:43 AM 15310 97290 21137

2/18/2014 10:41:44 AM 15767 97290 21137

2/18/2014 10:41:45 AM 14201 97290 21137

2/18/2014 10:41:46 AM 13510 97290 21137

2/18/2014 10:41:47 AM 17207 97290 21137

2/18/2014 10:41:48 AM 17291 97290 21137

2/18/2014 10:41:49 AM 17013 97290 21137

2/18/2014 10:41:50 AM 18983 97290 21137

2/18/2014 10:41:51 AM 17315 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:41:52 AM 17469 97290 21137

2/18/2014 10:41:53 AM 16367 97290 21137

2/18/2014 10:41:54 AM 17531 97290 21137

2/18/2014 10:41:55 AM 17133 97290 21137

2/18/2014 10:41:56 AM 17153 97290 21137

2/18/2014 10:41:57 AM 16348 97290 21137

2/18/2014 10:41:58 AM 18997 97290 21137

2/18/2014 10:41:59 AM 18249 97290 21137

2/18/2014 10:42:00 AM 18692 97290 21137

2/18/2014 10:42:01 AM 18773 97290 21137

2/18/2014 10:42:02 AM 16363 97290 21137

2/18/2014 10:42:03 AM 16511 97290 21137

2/18/2014 10:42:04 AM 16727 97290 21137

2/18/2014 10:42:05 AM 15701 97290 21137

2/18/2014 10:42:06 AM 17035 97290 21137

2/18/2014 10:42:07 AM 16889 97290 21137

2/18/2014 10:42:08 AM 16342 97290 21137

2/18/2014 10:42:09 AM 17675 97290 21137

2/18/2014 10:42:10 AM 18338 97290 21137

2/18/2014 10:42:11 AM 17154 97290 21137

2/18/2014 10:42:12 AM 18118 97290 21137

2/18/2014 10:42:14 AM 19379 97290 21137

2/18/2014 10:42:14 AM 19125 97290 21137

2/18/2014 10:42:16 AM 16931 97290 21137

2/18/2014 10:42:16 AM 15782 97290 21137

2/18/2014 10:42:17 AM 16875 97290 21137

2/18/2014 10:42:18 AM 16578 97290 21137

2/18/2014 10:42:19 AM 17104 97290 21137

2/18/2014 10:42:20 AM 16126 97290 21137

2/18/2014 10:42:21 AM 14951 97290 21137

2/18/2014 10:42:22 AM 14808 97290 21137

2/18/2014 10:42:23 AM 17292 97290 21137

2/18/2014 10:42:24 AM 18033 97290 21137

2/18/2014 10:42:25 AM 15638 97290 21137

2/18/2014 10:42:26 AM 15009 97290 21137

2/18/2014 10:42:27 AM 16502 97290 21137

2/18/2014 10:42:28 AM 15915 97290 21137

2/18/2014 10:42:29 AM 16278 97290 21137

2/18/2014 10:42:30 AM 16279 97290 21137

2/18/2014 10:42:31 AM 15710 97290 21137

2/18/2014 10:42:32 AM 15477 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:42:33 AM 16379 97290 21137

2/18/2014 10:42:34 AM 16515 97290 21137

2/18/2014 10:42:35 AM 17028 97290 21137

2/18/2014 10:42:36 AM 17697 97290 21137

2/18/2014 10:42:37 AM 16394 97290 21137

2/18/2014 10:42:38 AM 16338 97290 21137

2/18/2014 10:42:39 AM 17734 97290 21137

2/18/2014 10:42:40 AM 16253 97290 21137

2/18/2014 10:42:41 AM 17563 97290 21137

2/18/2014 10:42:42 AM 16811 97290 21137

2/18/2014 10:42:43 AM 17492 97290 21137

2/18/2014 10:42:44 AM 18053 97290 21137

2/18/2014 10:42:45 AM 17023 97290 21137

2/18/2014 10:42:46 AM 18596 97290 21137

2/18/2014 10:42:47 AM 19739 97290 21137

2/18/2014 10:42:48 AM 17774 97290 21137

2/18/2014 10:42:49 AM 17733 97290 21137

2/18/2014 10:42:50 AM 19373 97290 21137

2/18/2014 10:42:51 AM 16813 97290 21137

2/18/2014 10:42:52 AM 17373 97290 21137

2/18/2014 10:42:53 AM 17873 97290 21137

2/18/2014 10:42:54 AM 16618 97290 21137

2/18/2014 10:42:55 AM 15884 97290 21137

2/18/2014 10:42:56 AM 17831 97290 21137

2/18/2014 10:42:57 AM 17357 97290 21137

2/18/2014 10:42:58 AM 16969 97290 21137

2/18/2014 10:42:59 AM 15912 97290 21137

2/18/2014 10:43:00 AM 15468 97290 21137

2/18/2014 10:43:01 AM 14667 97290 21137

2/18/2014 10:43:02 AM 15156 97290 21137

2/18/2014 10:43:03 AM 15489 97290 21137

2/18/2014 10:43:04 AM 16412 97290 21137

2/18/2014 10:43:05 AM 16343 97290 21137

2/18/2014 10:43:06 AM 16085 97290 21137

2/18/2014 10:43:07 AM 15031 97290 21137

2/18/2014 10:43:08 AM 15277 97290 21137

2/18/2014 10:43:09 AM 16089 97290 21137

2/18/2014 10:43:10 AM 16142 97290 21137

2/18/2014 10:43:11 AM 15015 97290 21137

2/18/2014 10:43:12 AM 13083 97290 21137

2/18/2014 10:43:13 AM 13351 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:43:14 AM 15607 97290 21137

2/18/2014 10:43:15 AM 14762 97290 21137

2/18/2014 10:43:16 AM 14430 97290 21137

2/18/2014 10:43:18 AM 14587 97290 21137

2/18/2014 10:43:18 AM 14567 97290 21137

2/18/2014 10:43:19 AM 15191 97290 21137

2/18/2014 10:43:20 AM 13818 97290 21137

2/18/2014 10:43:21 AM 13834 97290 21137

2/18/2014 10:43:22 AM 14738 97290 21137

2/18/2014 10:43:24 AM 16183 97290 21137

2/18/2014 10:43:24 AM 14694 97290 21137

2/18/2014 10:43:25 AM 14996 97290 21137

2/18/2014 10:43:26 AM 14999 97290 21137

2/18/2014 10:43:27 AM 15599 97290 21137

2/18/2014 10:43:28 AM 15990 97290 21137

2/18/2014 10:43:29 AM 14707 97290 21137

2/18/2014 10:43:30 AM 14506 97290 21137

2/18/2014 10:43:31 AM 16016 97290 21137

2/18/2014 10:43:32 AM 14684 97290 21137

2/18/2014 10:43:33 AM 14231 97290 21137

2/18/2014 10:43:34 AM 13997 97290 21137

2/18/2014 10:43:35 AM 15379 97290 21137

2/18/2014 10:43:36 AM 16324 97290 21137

2/18/2014 10:43:37 AM 17491 97290 21137

2/18/2014 10:43:38 AM 16792 97290 21137

2/18/2014 10:43:39 AM 15898 97290 21137

2/18/2014 10:43:40 AM 14564 97290 21137

2/18/2014 10:43:41 AM 15731 97290 21137

2/18/2014 10:43:42 AM 17042 97290 21137

2/18/2014 10:43:43 AM 17160 97290 21137

2/18/2014 10:43:44 AM 15540 97290 21137

2/18/2014 10:43:45 AM 17205 97290 21137

2/18/2014 10:43:46 AM 17171 97290 21137

2/18/2014 10:43:48 AM 16170 97290 21137

2/18/2014 10:43:48 AM 15963 97290 21137

2/18/2014 10:43:49 AM 17182 97290 21137

2/18/2014 10:43:50 AM 16955 97290 21137

2/18/2014 10:43:51 AM 15969 97290 21137

2/18/2014 10:43:52 AM 16502 97290 21137

2/18/2014 10:43:53 AM 17235 97290 21137

2/18/2014 10:43:54 AM 16878 97290 21137

Page 299 of 333



Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:43:55 AM 16369 97290 21137

2/18/2014 10:43:56 AM 18552 97290 21137

2/18/2014 10:43:57 AM 16998 97290 21137

2/18/2014 10:43:58 AM 17119 97290 21137

2/18/2014 10:43:59 AM 16699 97290 21137

2/18/2014 10:44:00 AM 15995 97290 21137

2/18/2014 10:44:01 AM 17468 97290 21137

2/18/2014 10:44:02 AM 18467 97290 21137

2/18/2014 10:44:04 AM 17654 97290 21137

2/18/2014 10:44:04 AM 16976 97290 21137

2/18/2014 10:44:05 AM 18033 97290 21137

2/18/2014 10:44:06 AM 16898 97290 21137

2/18/2014 10:44:07 AM 16254 97290 21137

2/18/2014 10:44:08 AM 16933 97290 21137

2/18/2014 10:44:09 AM 17643 97290 21137

2/18/2014 10:44:10 AM 15120 97290 21137

2/18/2014 10:44:11 AM 15000 97290 21137

2/18/2014 10:44:12 AM 17280 97290 21137

2/18/2014 10:44:13 AM 15600 97290 21137

2/18/2014 10:44:14 AM 16620 97290 21137

2/18/2014 10:44:15 AM 18135 97290 21137

2/18/2014 10:44:16 AM 17043 97290 21137

2/18/2014 10:44:17 AM 16771 97290 21137

2/18/2014 10:44:18 AM 15592 97290 21137

2/18/2014 10:44:19 AM 18478 97290 21137

2/18/2014 10:44:20 AM 18419 97290 21137

2/18/2014 10:44:21 AM 17355 97290 21137

2/18/2014 10:44:22 AM 15918 97290 21137

2/18/2014 10:44:24 AM 17539 97290 21137

2/18/2014 10:44:24 AM 16234 97290 21137

2/18/2014 10:44:25 AM 16988 97290 21137

2/18/2014 10:44:26 AM 16367 97290 21137

2/18/2014 10:44:27 AM 18371 97290 21137

2/18/2014 10:44:28 AM 17013 97290 21137

2/18/2014 10:44:29 AM 16793 97290 21137

2/18/2014 10:44:30 AM 16048 97290 21137

2/18/2014 10:44:31 AM 15382 97290 21137

2/18/2014 10:44:32 AM 14855 97290 21137

2/18/2014 10:44:33 AM 16283 97290 21137

2/18/2014 10:44:34 AM 15651 97290 21137

2/18/2014 10:44:35 AM 15732 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:44:36 AM 15663 97290 21137

2/18/2014 10:44:37 AM 14835 97290 21137

2/18/2014 10:44:38 AM 14298 97290 21137

2/18/2014 10:44:39 AM 14074 97290 21137

2/18/2014 10:44:40 AM 14828 97290 21137

2/18/2014 10:44:41 AM 15377 97290 21137

2/18/2014 10:44:42 AM 15634 97290 21137

2/18/2014 10:44:43 AM 15578 97290 21137

2/18/2014 10:44:44 AM 16464 97290 21137

2/18/2014 10:44:45 AM 15396 97290 21137

2/18/2014 10:44:46 AM 14769 97290 21137

2/18/2014 10:44:47 AM 13892 97290 21137

2/18/2014 10:44:48 AM 14153 97290 21137

2/18/2014 10:44:49 AM 15088 97290 21137

2/18/2014 10:44:50 AM 15292 97290 21137

2/18/2014 10:44:51 AM 15403 97290 21137

2/18/2014 10:44:52 AM 14830 97290 21137

2/18/2014 10:44:53 AM 15827 97290 21137

2/18/2014 10:44:54 AM 13826 97290 21137

2/18/2014 10:44:55 AM 15036 97290 21137

2/18/2014 10:44:56 AM 14199 97290 21137

2/18/2014 10:44:57 AM 14619 97290 21137

2/18/2014 10:44:58 AM 16375 97290 21137

2/18/2014 10:44:59 AM 16453 97290 21137

2/18/2014 10:45:00 AM 17493 97290 21137

2/18/2014 10:45:01 AM 16013 97290 21137

2/18/2014 10:45:02 AM 16033 97290 21137

2/18/2014 10:45:03 AM 16458 97290 21137

2/18/2014 10:45:04 AM 16234 97290 21137

2/18/2014 10:45:05 AM 16208 97290 21137

2/18/2014 10:45:06 AM 17192 97290 21137

2/18/2014 10:45:07 AM 17558 97290 21137

2/18/2014 10:45:08 AM 16329 97290 21137

2/18/2014 10:45:09 AM 16682 97290 21137

2/18/2014 10:45:10 AM 17040 97290 21137

2/18/2014 10:45:12 AM 15630 97290 21137

2/18/2014 10:45:12 AM 14587 97290 21137

2/18/2014 10:45:14 AM 17807 97290 21137

2/18/2014 10:45:14 AM 17771 97290 21137

2/18/2014 10:45:15 AM 16743 97290 21137

2/18/2014 10:45:16 AM 15615 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:45:17 AM 16143 97290 21137

2/18/2014 10:45:18 AM 17506 97290 21137

2/18/2014 10:45:19 AM 17546 97290 21137

2/18/2014 10:45:20 AM 16086 97290 21137

2/18/2014 10:45:21 AM 15751 97290 21137

2/18/2014 10:45:22 AM 15277 97290 21137

2/18/2014 10:45:23 AM 14829 97290 21137

2/18/2014 10:45:24 AM 16277 97290 21137

2/18/2014 10:45:25 AM 16129 97290 21137

2/18/2014 10:45:26 AM 17292 97290 21137

2/18/2014 10:45:27 AM 17373 97290 21137

2/18/2014 10:45:28 AM 17003 97290 21137

2/18/2014 10:45:29 AM 15620 97290 21137

2/18/2014 10:45:30 AM 16835 97290 21137

2/18/2014 10:45:31 AM 17228 97290 21137

2/18/2014 10:45:32 AM 15797 97290 21137

2/18/2014 10:45:34 AM 17022 97290 21137

2/18/2014 10:45:34 AM 15529 97290 21137

2/18/2014 10:45:35 AM 16705 97290 21137

2/18/2014 10:45:36 AM 16206 97290 21137

2/18/2014 10:45:37 AM 16831 97290 21137

2/18/2014 10:45:38 AM 16447 97290 21137

2/18/2014 10:45:39 AM 17222 97290 21137

2/18/2014 10:45:40 AM 16995 97290 21137

2/18/2014 10:45:41 AM 15648 97290 21137

2/18/2014 10:45:42 AM 17202 97290 21137

2/18/2014 10:45:43 AM 14920 97290 21137

2/18/2014 10:45:44 AM 15580 97290 21137

2/18/2014 10:45:45 AM 15655 97290 21137

2/18/2014 10:45:46 AM 14683 97290 21137

2/18/2014 10:45:47 AM 15671 97290 21137

2/18/2014 10:45:48 AM 16157 97290 21137

2/18/2014 10:45:49 AM 16699 97290 21137

2/18/2014 10:45:50 AM 16594 97290 21137

2/18/2014 10:45:51 AM 15938 97290 21137

2/18/2014 10:45:52 AM 15624 97290 21137

2/18/2014 10:45:53 AM 17406 97290 21137

2/18/2014 10:45:54 AM 16441 97290 21137

2/18/2014 10:45:56 AM 17070 97290 21137

2/18/2014 10:45:56 AM 16237 97290 21137

2/18/2014 10:45:58 AM 17125 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:45:58 AM 16059 97290 21137

2/18/2014 10:45:59 AM 16161 97290 21137

2/18/2014 10:46:00 AM 17180 97290 21137

2/18/2014 10:46:01 AM 17075 97290 21137

2/18/2014 10:46:02 AM 18068 97290 21137

2/18/2014 10:46:03 AM 16307 97290 21137

2/18/2014 10:46:04 AM 16286 97290 21137

2/18/2014 10:46:05 AM 17151 97290 21137

2/18/2014 10:46:06 AM 16048 97290 21137

2/18/2014 10:46:07 AM 15622 97290 21137

2/18/2014 10:46:08 AM 14015 97290 21137

2/18/2014 10:46:09 AM 15293 97290 21137

2/18/2014 10:46:10 AM 15553 97290 21137

2/18/2014 10:46:11 AM 17478 97290 21137

2/18/2014 10:46:12 AM 18199 97290 21137

2/18/2014 10:46:13 AM 15949 97290 21137

2/18/2014 10:46:14 AM 17397 97290 21137

2/18/2014 10:46:15 AM 15239 97290 21137

2/18/2014 10:46:16 AM 15810 97290 21137

2/18/2014 10:46:17 AM 15772 97290 21137

2/18/2014 10:46:18 AM 14953 97290 21137

2/18/2014 10:46:19 AM 16188 97290 21137

2/18/2014 10:46:20 AM 16347 97290 21137

2/18/2014 10:46:21 AM 16656 97290 21137

2/18/2014 10:46:22 AM 17304 97290 21137

2/18/2014 10:46:23 AM 17496 97290 21137

2/18/2014 10:46:24 AM 15534 97290 21137

2/18/2014 10:46:25 AM 14683 97290 21137

2/18/2014 10:46:26 AM 15161 97290 21137

2/18/2014 10:46:27 AM 16480 97290 21137

2/18/2014 10:46:28 AM 15130 97290 21137

2/18/2014 10:46:29 AM 16592 97290 21137

2/18/2014 10:46:30 AM 15998 97290 21137

2/18/2014 10:46:31 AM 15759 97290 21137

2/18/2014 10:46:32 AM 16120 97290 21137

2/18/2014 10:46:33 AM 15610 97290 21137

2/18/2014 10:46:34 AM 14642 97290 21137

2/18/2014 10:46:35 AM 14160 97290 21137

2/18/2014 10:46:36 AM 14490 97290 21137

2/18/2014 10:46:37 AM 14602 97290 21137

2/18/2014 10:46:38 AM 15200 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:46:39 AM 14570 97290 21137

2/18/2014 10:46:40 AM 13032 97290 21137

2/18/2014 10:46:41 AM 15168 97290 21137

2/18/2014 10:46:42 AM 18732 97290 21137

2/18/2014 10:46:43 AM 16443 97290 21137

2/18/2014 10:46:44 AM 15090 97290 21137

2/18/2014 10:46:45 AM 15112 97290 21137

2/18/2014 10:46:46 AM 15568 97290 21137

2/18/2014 10:46:47 AM 16552 97290 21137

2/18/2014 10:46:48 AM 16348 97290 21137

2/18/2014 10:46:49 AM 16717 97290 21137

2/18/2014 10:46:50 AM 15879 97290 21137

2/18/2014 10:46:51 AM 16569 97290 21137

2/18/2014 10:46:52 AM 17012 97290 21137

2/18/2014 10:46:53 AM 16193 97290 21137

2/18/2014 10:46:54 AM 16648 97290 21137

2/18/2014 10:46:55 AM 16432 97290 21137

2/18/2014 10:46:56 AM 16138 97290 21137

2/18/2014 10:46:57 AM 15554 97290 21137

2/18/2014 10:46:58 AM 17058 97290 21137

2/18/2014 10:46:59 AM 16744 97290 21137

2/18/2014 10:47:00 AM 17116 97290 21137

2/18/2014 10:47:01 AM 16009 97290 21137

2/18/2014 10:47:02 AM 16122 97290 21137

2/18/2014 10:47:03 AM 16300 97290 21137

2/18/2014 10:47:04 AM 17635 97290 21137

2/18/2014 10:47:05 AM 17308 97290 21137

2/18/2014 10:47:06 AM 17017 97290 21137

2/18/2014 10:47:07 AM 17724 97290 21137

2/18/2014 10:47:08 AM 17091 97290 21137

2/18/2014 10:47:09 AM 18582 97290 21137

2/18/2014 10:47:10 AM 17275 97290 21137

2/18/2014 10:47:11 AM 16019 97290 21137

2/18/2014 10:47:12 AM 17204 97290 21137

2/18/2014 10:47:13 AM 16151 97290 21137

2/18/2014 10:47:14 AM 14837 97290 21137

2/18/2014 10:47:15 AM 15739 97290 21137

2/18/2014 10:47:16 AM 15754 97290 21137

2/18/2014 10:47:17 AM 14528 97290 21137

2/18/2014 10:47:18 AM 15422 97290 21137

2/18/2014 10:47:19 AM 17085 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:47:20 AM 17831 97290 21137

2/18/2014 10:47:21 AM 17478 97290 21137

2/18/2014 10:47:22 AM 17239 97290 21137

2/18/2014 10:47:23 AM 16759 97290 21137

2/18/2014 10:47:24 AM 16880 97290 21137

2/18/2014 10:47:25 AM 14870 97290 21137

2/18/2014 10:47:26 AM 14217 97290 21137

2/18/2014 10:47:28 AM 16394 97290 21137

2/18/2014 10:47:28 AM 15948 97290 21137

2/18/2014 10:47:29 AM 16707 97290 21137

2/18/2014 10:47:30 AM 14676 97290 21137

2/18/2014 10:47:31 AM 15699 97290 21137

2/18/2014 10:47:32 AM 16194 97290 21137

2/18/2014 10:47:33 AM 16468 97290 21137

2/18/2014 10:47:34 AM 16507 97290 21137

2/18/2014 10:47:36 AM 16576 97290 21137

2/18/2014 10:47:36 AM 14884 97290 21137

2/18/2014 10:47:37 AM 15901 97290 21137

2/18/2014 10:47:38 AM 16365 97290 21137

2/18/2014 10:47:39 AM 15731 97290 21137

2/18/2014 10:47:40 AM 16983 97290 21137

2/18/2014 10:47:41 AM 17085 97290 21137

2/18/2014 10:47:42 AM 16361 97290 21137

2/18/2014 10:47:43 AM 16780 97290 21137

2/18/2014 10:47:44 AM 17695 97290 21137

2/18/2014 10:47:45 AM 16873 97290 21137

2/18/2014 10:47:46 AM 16668 97290 21137

2/18/2014 10:47:47 AM 17097 97290 21137

2/18/2014 10:47:48 AM 16648 97290 21137

2/18/2014 10:47:49 AM 16676 97290 21137

2/18/2014 10:47:50 AM 17219 97290 21137

2/18/2014 10:47:51 AM 15854 97290 21137

2/18/2014 10:47:52 AM 15483 97290 21137

2/18/2014 10:47:53 AM 13440 97290 21137

2/18/2014 10:47:54 AM 15690 97290 21137

2/18/2014 10:47:55 AM 16102 97290 21137

2/18/2014 10:47:56 AM 16565 97290 21137

2/18/2014 10:47:57 AM 15721 97290 21137

2/18/2014 10:47:58 AM 16500 97290 21137

2/18/2014 10:47:59 AM 16485 97290 21137

2/18/2014 10:48:00 AM 15491 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:48:01 AM 14913 97290 21137

2/18/2014 10:48:02 AM 15608 97290 21137

2/18/2014 10:48:03 AM 15632 97290 21137

2/18/2014 10:48:04 AM 16816 97290 21137

2/18/2014 10:48:05 AM 14672 97290 21137

2/18/2014 10:48:06 AM 15398 97290 21137

2/18/2014 10:48:07 AM 15639 97290 21137

2/18/2014 10:48:08 AM 15820 97290 21137

2/18/2014 10:48:09 AM 15325 97290 21137

2/18/2014 10:48:10 AM 15111 97290 21137

2/18/2014 10:48:11 AM 14787 97290 21137

2/18/2014 10:48:12 AM 15187 97290 21137

2/18/2014 10:48:13 AM 14626 97290 21137

2/18/2014 10:48:14 AM 14966 97290 21137

2/18/2014 10:48:16 AM 16543 97290 21137

2/18/2014 10:48:16 AM 15051 97290 21137

2/18/2014 10:48:18 AM 15869 97290 21137

2/18/2014 10:48:18 AM 15595 97290 21137

2/18/2014 10:48:19 AM 16177 97290 21137

2/18/2014 10:48:20 AM 14994 97290 21137

2/18/2014 10:48:21 AM 15028 97290 21137

2/18/2014 10:48:22 AM 15547 97290 21137

2/18/2014 10:48:23 AM 14926 97290 21137

2/18/2014 10:48:24 AM 15071 97290 21137

2/18/2014 10:48:25 AM 13938 97290 21137

2/18/2014 10:48:26 AM 16114 97290 21137

2/18/2014 10:48:27 AM 16328 97290 21137

2/18/2014 10:48:28 AM 14402 97290 21137

2/18/2014 10:48:29 AM 14220 97290 21137

2/18/2014 10:48:30 AM 16065 97290 21137

2/18/2014 10:48:31 AM 16256 97290 21137

2/18/2014 10:48:32 AM 15794 97290 21137

2/18/2014 10:48:33 AM 14388 97290 21137

2/18/2014 10:48:34 AM 15717 97290 21137

2/18/2014 10:48:35 AM 15809 97290 21137

2/18/2014 10:48:36 AM 15704 97290 21137

2/18/2014 10:48:37 AM 17113 97290 21137

2/18/2014 10:48:38 AM 15858 97290 21137

2/18/2014 10:48:39 AM 13504 97290 21137

2/18/2014 10:48:40 AM 14836 97290 21137

2/18/2014 10:48:41 AM 14179 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:48:42 AM 14344 97290 21137

2/18/2014 10:48:43 AM 15286 97290 21137

2/18/2014 10:48:44 AM 16541 97290 21137

2/18/2014 10:48:45 AM 17005 97290 21137

2/18/2014 10:48:46 AM 16971 97290 21137

2/18/2014 10:48:47 AM 16842 97290 21137

2/18/2014 10:48:48 AM 15280 97290 21137

2/18/2014 10:48:49 AM 15640 97290 21137

2/18/2014 10:48:50 AM 16390 97290 21137

2/18/2014 10:48:51 AM 16427 97290 21137

2/18/2014 10:48:52 AM 15356 97290 21137

2/18/2014 10:48:53 AM 16409 97290 21137

2/18/2014 10:48:54 AM 14602 97290 21137

2/18/2014 10:48:55 AM 15500 97290 21137

2/18/2014 10:48:56 AM 15155 97290 21137

2/18/2014 10:48:57 AM 15068 97290 21137

2/18/2014 10:48:58 AM 14807 97290 21137

2/18/2014 10:48:59 AM 14051 97290 21137

2/18/2014 10:49:00 AM 15513 97290 21137

2/18/2014 10:49:01 AM 16238 97290 21137

2/18/2014 10:49:02 AM 15609 97290 21137

2/18/2014 10:49:03 AM 15152 97290 21137

2/18/2014 10:49:04 AM 15698 97290 21137

2/18/2014 10:49:05 AM 15414 97290 21137

2/18/2014 10:49:06 AM 16213 97290 21137

2/18/2014 10:49:07 AM 17313 97290 21137

2/18/2014 10:49:08 AM 16148 97290 21137

2/18/2014 10:49:09 AM 17057 97290 21137

2/18/2014 10:49:10 AM 16024 97290 21137

2/18/2014 10:49:11 AM 16066 97290 21137

2/18/2014 10:49:12 AM 15176 97290 21137

2/18/2014 10:49:13 AM 14714 97290 21137

2/18/2014 10:49:14 AM 16158 97290 21137

2/18/2014 10:49:15 AM 14659 97290 21137

2/18/2014 10:49:16 AM 15334 97290 21137

2/18/2014 10:49:17 AM 15893 97290 21137

2/18/2014 10:49:18 AM 16603 97290 21137

2/18/2014 10:49:19 AM 17381 97290 21137

2/18/2014 10:49:20 AM 18085 97290 21137

2/18/2014 10:49:21 AM 15231 97290 21137

2/18/2014 10:49:22 AM 15327 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:49:24 AM 17662 97290 21137

2/18/2014 10:49:24 AM 16265 97290 21137

2/18/2014 10:49:26 AM 16466 97290 21137

2/18/2014 10:49:26 AM 14146 97290 21137

2/18/2014 10:49:28 AM 17221 97290 21137

2/18/2014 10:49:28 AM 15246 97290 21137

2/18/2014 10:49:30 AM 16271 97290 21137

2/18/2014 10:49:30 AM 15525 97290 21137

2/18/2014 10:49:31 AM 16218 97290 21137

2/18/2014 10:49:32 AM 14644 97290 21137

2/18/2014 10:49:33 AM 15601 97290 21137

2/18/2014 10:49:34 AM 15240 97290 21137

2/18/2014 10:49:35 AM 16440 97290 21137

2/18/2014 10:49:36 AM 13950 97290 21137

2/18/2014 10:49:37 AM 14707 97290 21137

2/18/2014 10:49:38 AM 13967 97290 21137

2/18/2014 10:49:39 AM 14411 97290 21137

2/18/2014 10:49:40 AM 14433 97290 21137

2/18/2014 10:49:41 AM 15248 97290 21137

2/18/2014 10:49:42 AM 13652 97290 21137

2/18/2014 10:49:44 AM 15476 97290 21137

2/18/2014 10:49:44 AM 14753 97290 21137

2/18/2014 10:49:45 AM 13184 97290 21137

2/18/2014 10:49:46 AM 15596 97290 21137

2/18/2014 10:49:47 AM 15509 97290 21137

2/18/2014 10:49:48 AM 13207 97290 21137

2/18/2014 10:49:49 AM 13681 97290 21137

2/18/2014 10:49:50 AM 14250 97290 21137

2/18/2014 10:49:51 AM 15712 97290 21137

2/18/2014 10:49:52 AM 15418 97290 21137

2/18/2014 10:49:53 AM 14084 97290 21137

2/18/2014 10:49:54 AM 13691 97290 21137

2/18/2014 10:49:55 AM 13622 97290 21137

2/18/2014 10:49:56 AM 15045 97290 21137

2/18/2014 10:49:57 AM 13781 97290 21137

2/18/2014 10:49:58 AM 14515 97290 21137

2/18/2014 10:49:59 AM 14669 97290 21137

2/18/2014 10:50:00 AM 13717 97290 21137

2/18/2014 10:50:01 AM 15369 97290 21137

2/18/2014 10:50:02 AM 15872 97290 21137

2/18/2014 10:50:03 AM 14978 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/18/2014 10:50:04 AM 16129 97290 21137

2/18/2014 10:50:05 AM 16911 97290 21137

2/18/2014 10:50:06 AM 15807 97290 21137

2/18/2014 10:50:07 AM 14992 97290 21137

2/18/2014 10:50:08 AM 15538 97290 21137

2/18/2014 10:50:09 AM 15794 97290 21137

2/18/2014 10:50:10 AM 15888 97290 21137

2/18/2014 10:50:11 AM 15492 97290 21137

2/18/2014 10:50:12 AM 14643 97290 21137

2/18/2014 10:50:13 AM 16560 97290 21137

2/18/2014 10:50:14 AM 14460 97290 21137

2/18/2014 10:50:15 AM 13275 97290 21137

2/18/2014 10:50:16 AM 16008 97290 21137

2/18/2014 10:50:17 AM 14682 97290 21137

2/18/2014 10:50:18 AM 14650 97290 21137

2/18/2014 10:50:19 AM 14912 97290 21137

2/18/2014 10:50:20 AM 14648 97290 21137

2/18/2014 10:50:21 AM 14312 97290 21137

2/18/2014 10:50:22 AM 13628 97290 21137

2/18/2014 10:50:23 AM 15497 97290 21137

2/18/2014 10:50:24 AM 14254 97290 21137

2/18/2014 10:50:25 AM 14723 97290 21137

2/18/2014 10:50:26 AM 15951 97290 21137

2/19/2014 1:55:11 PM 16026 97290 21137

2/19/2014 1:55:12 PM 14776 97290 21137

2/19/2014 1:55:13 PM 14854 97290 21137

2/19/2014 1:55:14 PM 15143 97290 21137

2/19/2014 1:55:15 PM 14196 97290 21137

2/19/2014 1:55:16 PM 13839 97290 21137

2/19/2014 1:55:17 PM 13839 97290 21137

2/19/2014 1:55:18 PM 14410 97290 21137

2/19/2014 1:55:19 PM 12782 97290 21137

2/19/2014 1:55:20 PM 13875 97290 21137

2/19/2014 1:55:21 PM 14448 97290 21137

2/19/2014 1:55:22 PM 13302 97290 21137

2/19/2014 1:55:23 PM 13165 97290 21137

2/19/2014 1:55:24 PM 14391 97290 21137

2/19/2014 1:55:25 PM 13887 97290 21137

2/19/2014 1:55:26 PM 13012 97290 21137

2/19/2014 1:55:27 PM 13603 97290 21137

2/19/2014 1:55:28 PM 12070 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 1:55:29 PM 13847 97290 21137

2/19/2014 1:55:30 PM 14561 97290 21137

2/19/2014 1:55:31 PM 14890 97290 21137

2/19/2014 1:55:32 PM 15452 97290 21137

2/19/2014 1:55:33 PM 15803 97290 21137

2/19/2014 1:55:34 PM 15470 97290 21137

2/19/2014 1:55:35 PM 15837 97290 21137

2/19/2014 1:55:36 PM 13709 97290 21137

2/19/2014 1:55:37 PM 15457 97290 21137

2/19/2014 1:55:38 PM 13794 97290 21137

2/19/2014 1:55:39 PM 15028 97290 21137

2/19/2014 1:55:40 PM 15937 97290 21137

2/19/2014 1:55:41 PM 14454 97290 21137

2/19/2014 1:55:42 PM 14353 97290 21137

2/19/2014 1:55:43 PM 15138 97290 21137

2/19/2014 1:55:44 PM 13864 97290 21137

2/19/2014 1:55:45 PM 14056 97290 21137

2/19/2014 1:55:46 PM 13894 97290 21137

2/19/2014 1:55:47 PM 13493 97290 21137

2/19/2014 1:55:48 PM 14323 97290 21137

2/19/2014 1:55:49 PM 14651 97290 21137

2/19/2014 1:55:50 PM 14702 97290 21137

2/19/2014 1:55:51 PM 15555 97290 21137

2/19/2014 1:55:52 PM 14088 97290 21137

2/19/2014 1:55:53 PM 14862 97290 21137

2/19/2014 1:58:21 PM 15870 97290 21137

2/19/2014 1:58:22 PM 15217 97290 21137

2/19/2014 1:58:23 PM 14304 97290 21137

2/19/2014 1:58:24 PM 13146 97290 21137

2/19/2014 1:58:25 PM 14146 97290 21137

2/19/2014 1:58:26 PM 14546 97290 21137

2/19/2014 1:58:27 PM 15096 97290 21137

2/19/2014 1:58:28 PM 13914 97290 21137

2/19/2014 1:58:29 PM 13378 97290 21137

2/19/2014 1:58:30 PM 13304 97290 21137

2/19/2014 1:58:31 PM 13406 97290 21137

2/19/2014 1:58:32 PM 13671 97290 21137

2/19/2014 1:58:33 PM 14637 97290 21137

2/19/2014 1:58:34 PM 15359 97290 21137

2/19/2014 1:58:35 PM 16380 97290 21137

2/19/2014 1:58:36 PM 15645 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 1:58:37 PM 14621 97290 21137

2/19/2014 1:58:38 PM 17575 97290 21137

2/19/2014 1:58:39 PM 16693 97290 21137

2/19/2014 1:58:40 PM 17883 97290 21137

2/19/2014 1:58:41 PM 18390 97290 21137

2/19/2014 1:58:42 PM 16687 97290 21137

2/19/2014 1:58:43 PM 16652 97290 21137

2/19/2014 1:58:44 PM 14513 97290 21137

2/19/2014 1:58:45 PM 16498 97290 21137

2/19/2014 1:58:46 PM 15044 97290 21137

2/19/2014 1:58:47 PM 15401 97290 21137

2/19/2014 1:58:48 PM 16030 97290 21137

2/19/2014 1:58:49 PM 17117 97290 21137

2/19/2014 1:58:50 PM 15739 97290 21137

2/19/2014 1:58:51 PM 16354 97290 21137

2/19/2014 1:58:52 PM 16058 97290 21137

2/19/2014 1:58:53 PM 16434 97290 21137

2/19/2014 1:58:54 PM 14848 97290 21137

2/19/2014 1:58:55 PM 16012 97290 21137

2/19/2014 1:58:56 PM 15686 97290 21137

2/19/2014 1:58:57 PM 15445 97290 21137

2/19/2014 1:58:58 PM 16101 97290 21137

2/19/2014 1:58:59 PM 15995 97290 21137

2/19/2014 1:59:00 PM 17528 97290 21137

2/19/2014 1:59:01 PM 16502 97290 21137

2/19/2014 1:59:02 PM 15795 97290 21137

2/19/2014 1:59:03 PM 15318 97290 21137

2/19/2014 1:59:04 PM 16729 97290 21137

2/19/2014 1:59:05 PM 15762 97290 21137

2/19/2014 1:59:06 PM 16750 97290 21137

2/19/2014 1:59:07 PM 17057 97290 21137

2/19/2014 1:59:08 PM 15904 97290 21137

2/19/2014 1:59:09 PM 18766 97290 21137

2/19/2014 1:59:10 PM 17561 97290 21137

2/19/2014 1:59:11 PM 16330 97290 21137

2/19/2014 1:59:12 PM 14582 97290 21137

2/19/2014 1:59:13 PM 15735 97290 21137

2/19/2014 1:59:14 PM 14973 97290 21137

2/19/2014 1:59:15 PM 17153 97290 21137

2/19/2014 1:59:16 PM 15118 97290 21137

2/19/2014 1:59:17 PM 16739 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 1:59:18 PM 15765 97290 21137

2/19/2014 1:59:19 PM 13961 97290 21137

2/19/2014 1:59:20 PM 14260 97290 21137

2/19/2014 1:59:21 PM 14995 97290 21137

2/19/2014 1:59:22 PM 15088 97290 21137

2/19/2014 1:59:23 PM 14272 97290 21137

2/19/2014 1:59:24 PM 15448 97290 21137

2/19/2014 1:59:25 PM 15952 97290 21137

2/19/2014 1:59:26 PM 14638 97290 21137

2/19/2014 1:59:27 PM 15749 97290 21137

2/19/2014 1:59:28 PM 15757 97290 21137

2/19/2014 1:59:29 PM 15219 97290 21137

2/19/2014 1:59:30 PM 16674 97290 21137

2/19/2014 1:59:31 PM 17068 97290 21137

2/19/2014 1:59:32 PM 17077 97290 21137

2/19/2014 1:59:33 PM 17229 97290 21137

2/19/2014 1:59:34 PM 17057 97290 21137

2/19/2014 1:59:35 PM 16234 97290 21137

2/19/2014 1:59:36 PM 16718 97290 21137

2/19/2014 1:59:37 PM 15609 97290 21137

2/19/2014 1:59:38 PM 15572 97290 21137

2/19/2014 1:59:39 PM 14633 97290 21137

2/19/2014 1:59:40 PM 15628 97290 21137

2/19/2014 1:59:41 PM 16657 97290 21137

2/19/2014 1:59:42 PM 16884 97290 21137

2/19/2014 1:59:43 PM 18141 97290 21137

2/19/2014 1:59:44 PM 17585 97290 21137

2/19/2014 1:59:45 PM 16036 97290 21137

2/19/2014 1:59:46 PM 15829 97290 21137

2/19/2014 1:59:47 PM 16227 97290 21137

2/19/2014 1:59:48 PM 17047 97290 21137

2/19/2014 1:59:49 PM 17011 97290 21137

2/19/2014 1:59:51 PM 17240 97290 21137

2/19/2014 1:59:52 PM 17780 97290 21137

2/19/2014 1:59:53 PM 16925 97290 21137

2/19/2014 1:59:54 PM 16771 97290 21137

2/19/2014 1:59:55 PM 15952 97290 21137

2/19/2014 1:59:56 PM 15628 97290 21137

2/19/2014 1:59:57 PM 14737 97290 21137

2/19/2014 1:59:58 PM 16014 97290 21137

2/19/2014 1:59:59 PM 14563 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:00:00 PM 15851 97290 21137

2/19/2014 2:00:01 PM 16472 97290 21137

2/19/2014 2:00:02 PM 17978 97290 21137

2/19/2014 2:00:03 PM 17364 97290 21137

2/19/2014 2:00:04 PM 16881 97290 21137

2/19/2014 2:00:05 PM 15980 97290 21137

2/19/2014 2:00:06 PM 15695 97290 21137

2/19/2014 2:00:07 PM 14033 97290 21137

2/19/2014 2:00:08 PM 15838 97290 21137

2/19/2014 2:00:09 PM 14459 97290 21137

2/19/2014 2:00:10 PM 14475 97290 21137

2/19/2014 2:00:11 PM 15978 97290 21137

2/19/2014 2:00:12 PM 15034 97290 21137

2/19/2014 2:00:13 PM 14948 97290 21137

2/19/2014 2:00:14 PM 14087 97290 21137

2/19/2014 2:00:15 PM 14801 97290 21137

2/19/2014 2:00:16 PM 13540 97290 21137

2/19/2014 2:00:17 PM 15445 97290 21137

2/19/2014 2:00:18 PM 13701 97290 21137

2/19/2014 2:00:19 PM 13715 97290 21137

2/19/2014 2:00:20 PM 14498 97290 21137

2/19/2014 2:00:21 PM 13854 97290 21137

2/19/2014 2:00:22 PM 14503 97290 21137

2/19/2014 2:00:23 PM 14786 97290 21137

2/19/2014 2:00:24 PM 15906 97290 21137

2/19/2014 2:00:25 PM 15286 97290 21137

2/19/2014 2:00:26 PM 17441 97290 21137

2/19/2014 2:00:27 PM 16510 97290 21137

2/19/2014 2:00:28 PM 18587 97290 21137

2/19/2014 2:00:29 PM 18206 97290 21137

2/19/2014 2:00:30 PM 16821 97290 21137

2/19/2014 2:00:31 PM 17315 97290 21137

2/19/2014 2:00:32 PM 16097 97290 21137

2/19/2014 2:00:33 PM 15722 97290 21137

2/19/2014 2:00:34 PM 15870 97290 21137

2/19/2014 2:00:35 PM 15307 97290 21137

2/19/2014 2:00:36 PM 15767 97290 21137

2/19/2014 2:00:37 PM 17741 97290 21137

2/19/2014 2:00:38 PM 17185 97290 21137

2/19/2014 2:00:39 PM 17646 97290 21137

2/19/2014 2:00:40 PM 17881 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:00:41 PM 16710 97290 21137

2/19/2014 2:00:42 PM 17827 97290 21137

2/19/2014 2:00:43 PM 16217 97290 21137

2/19/2014 2:00:44 PM 16474 97290 21137

2/19/2014 2:00:45 PM 18278 97290 21137

2/19/2014 2:00:46 PM 17289 97290 21137

2/19/2014 2:00:47 PM 17522 97290 21137

2/19/2014 2:00:48 PM 17400 97290 21137

2/19/2014 2:00:49 PM 16830 97290 21137

2/19/2014 2:00:50 PM 16717 97290 21137

2/19/2014 2:00:51 PM 16539 97290 21137

2/19/2014 2:00:52 PM 16585 97290 21137

2/19/2014 2:00:53 PM 16806 97290 21137

2/19/2014 2:00:54 PM 16561 97290 21137

2/19/2014 2:00:55 PM 17070 97290 21137

2/19/2014 2:00:56 PM 14647 97290 21137

2/19/2014 2:00:57 PM 15542 97290 21137

2/19/2014 2:00:58 PM 18615 97290 21137

2/19/2014 2:00:59 PM 15273 97290 21137

2/19/2014 2:01:00 PM 16118 97290 21137

2/19/2014 2:01:01 PM 17319 97290 21137

2/19/2014 2:01:02 PM 16390 97290 21137

2/19/2014 2:01:03 PM 15377 97290 21137

2/19/2014 2:01:04 PM 15034 97290 21137

2/19/2014 2:01:05 PM 14978 97290 21137

2/19/2014 2:01:06 PM 13794 97290 21137

2/19/2014 2:01:07 PM 14788 97290 21137

2/19/2014 2:01:08 PM 14797 97290 21137

2/19/2014 2:01:09 PM 15669 97290 21137

2/19/2014 2:01:10 PM 14267 97290 21137

2/19/2014 2:01:11 PM 13556 97290 21137

2/19/2014 2:01:12 PM 13619 97290 21137

2/19/2014 2:01:13 PM 14205 97290 21137

2/19/2014 2:01:14 PM 16241 97290 21137

2/19/2014 2:01:15 PM 14290 97290 21137

2/19/2014 2:01:16 PM 15572 97290 21137

2/19/2014 2:01:17 PM 13883 97290 21137

2/19/2014 2:01:18 PM 13580 97290 21137

2/19/2014 2:01:19 PM 12965 97290 21137

2/19/2014 2:01:20 PM 16741 97290 21137

2/19/2014 2:01:21 PM 14505 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:01:22 PM 15296 97290 21137

2/19/2014 2:01:23 PM 15944 97290 21137

2/19/2014 2:01:24 PM 15686 97290 21137

2/19/2014 2:01:25 PM 17691 97290 21137

2/19/2014 2:01:26 PM 17142 97290 21137

2/19/2014 2:01:27 PM 18055 97290 21137

2/19/2014 2:01:28 PM 16874 97290 21137

2/19/2014 2:01:29 PM 16998 97290 21137

2/19/2014 2:01:30 PM 14569 97290 21137

2/19/2014 2:01:31 PM 14592 97290 21137

2/19/2014 2:01:32 PM 16518 97290 21137

2/19/2014 2:01:33 PM 15049 97290 21137

2/19/2014 2:01:34 PM 16422 97290 21137

2/19/2014 2:01:35 PM 16105 97290 21137

2/19/2014 2:01:36 PM 16086 97290 21137

2/19/2014 2:01:37 PM 19111 97290 21137

2/19/2014 2:01:38 PM 18547 97290 21137

2/19/2014 2:01:39 PM 18137 97290 21137

2/19/2014 2:01:40 PM 17974 97290 21137

2/19/2014 2:01:41 PM 17903 97290 21137

2/19/2014 2:01:42 PM 18246 97290 21137

2/19/2014 2:01:43 PM 17311 97290 21137

2/19/2014 2:01:44 PM 16687 97290 21137

2/19/2014 2:01:45 PM 15242 97290 21137

2/19/2014 2:01:46 PM 16110 97290 21137

2/19/2014 2:01:47 PM 14977 97290 21137

2/19/2014 2:01:48 PM 15144 97290 21137

2/19/2014 2:01:49 PM 15006 97290 21137

2/19/2014 2:01:50 PM 15091 97290 21137

2/19/2014 2:01:51 PM 15922 97290 21137

2/19/2014 2:01:52 PM 16280 97290 21137

2/19/2014 2:01:53 PM 15320 97290 21137

2/19/2014 2:01:54 PM 16370 97290 21137

2/19/2014 2:01:55 PM 15072 97290 21137

2/19/2014 2:01:56 PM 16278 97290 21137

2/19/2014 2:01:57 PM 15799 97290 21137

2/19/2014 2:01:58 PM 14479 97290 21137

2/19/2014 2:01:59 PM 13820 97290 21137

2/19/2014 2:02:00 PM 13535 97290 21137

2/19/2014 2:02:01 PM 15833 97290 21137

2/19/2014 2:02:02 PM 15268 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:02:03 PM 13597 97290 21137

2/19/2014 2:02:04 PM 15039 97290 21137

2/19/2014 2:02:05 PM 14919 97290 21137

2/19/2014 2:02:06 PM 15130 97290 21137

2/19/2014 2:02:07 PM 14432 97290 21137

2/19/2014 2:02:08 PM 13298 97290 21137

2/19/2014 2:02:09 PM 15924 97290 21137

2/19/2014 2:02:10 PM 14841 97290 21137

2/19/2014 2:02:11 PM 13940 97290 21137

2/19/2014 2:02:12 PM 14345 97290 21137

2/19/2014 2:02:13 PM 15406 97290 21137

2/19/2014 2:02:14 PM 14741 97290 21137

2/19/2014 2:02:15 PM 16465 97290 21137

2/19/2014 2:02:16 PM 15906 97290 21137

2/19/2014 2:02:17 PM 16036 97290 21137

2/19/2014 2:02:18 PM 15949 97290 21137

2/19/2014 2:02:19 PM 18237 97290 21137

2/19/2014 2:02:20 PM 17849 97290 21137

2/19/2014 2:02:21 PM 15922 97290 21137

2/19/2014 2:02:22 PM 15530 97290 21137

2/19/2014 2:02:23 PM 14622 97290 21137

2/19/2014 2:02:24 PM 15775 97290 21137

2/19/2014 2:02:25 PM 16934 97290 21137

2/19/2014 2:02:26 PM 16083 97290 21137

2/19/2014 2:02:27 PM 15750 97290 21137

2/19/2014 2:02:28 PM 15577 97290 21137

2/19/2014 2:02:29 PM 14334 97290 21137

2/19/2014 2:02:30 PM 16393 97290 21137

2/19/2014 2:02:31 PM 15768 97290 21137

2/19/2014 2:02:32 PM 16122 97290 21137

2/19/2014 2:02:33 PM 15610 97290 21137

2/19/2014 2:02:34 PM 15782 97290 21137

2/19/2014 2:02:35 PM 16485 97290 21137

2/19/2014 2:02:36 PM 15491 97290 21137

2/19/2014 2:02:37 PM 17223 97290 21137

2/19/2014 2:02:38 PM 15405 97290 21137

2/19/2014 2:02:39 PM 16661 97290 21137

2/19/2014 2:02:40 PM 16675 97290 21137

2/19/2014 2:02:41 PM 15659 97290 21137

2/19/2014 2:02:42 PM 14534 97290 21137

2/19/2014 2:02:43 PM 16293 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:02:44 PM 16043 97290 21137

2/19/2014 2:02:45 PM 15830 97290 21137

2/19/2014 2:02:46 PM 15627 97290 21137

2/19/2014 2:02:47 PM 16807 97290 21137

2/19/2014 2:02:48 PM 15121 97290 21137

2/19/2014 2:02:49 PM 15210 97290 21137

2/19/2014 2:02:50 PM 16402 97290 21137

2/19/2014 2:02:51 PM 16580 97290 21137

2/19/2014 2:02:52 PM 16115 97290 21137

2/19/2014 2:02:53 PM 14708 97290 21137

2/19/2014 2:02:54 PM 14957 97290 21137

2/19/2014 2:02:55 PM 15259 97290 21137

2/19/2014 2:02:56 PM 14349 97290 21137

2/19/2014 2:02:57 PM 15173 97290 21137

2/19/2014 2:02:58 PM 14173 97290 21137

2/19/2014 2:02:59 PM 14403 97290 21137

2/19/2014 2:03:00 PM 14430 97290 21137

2/19/2014 2:03:01 PM 15607 97290 21137

2/19/2014 2:03:02 PM 14012 97290 21137

2/19/2014 2:03:03 PM 13253 97290 21137

2/19/2014 2:03:04 PM 13723 97290 21137

2/19/2014 2:03:05 PM 13601 97290 21137

2/19/2014 2:03:06 PM 14710 97290 21137

2/19/2014 2:03:07 PM 15257 97290 21137

2/19/2014 2:03:08 PM 14974 97290 21137

2/19/2014 2:03:09 PM 14123 97290 21137

2/19/2014 2:03:10 PM 14211 97290 21137

2/19/2014 2:03:11 PM 14592 97290 21137

2/19/2014 2:03:12 PM 15858 97290 21137

2/19/2014 2:03:13 PM 15154 97290 21137

2/19/2014 2:03:14 PM 14378 97290 21137

2/19/2014 2:03:15 PM 15384 97290 21137

2/19/2014 2:03:16 PM 14436 97290 21137

2/19/2014 2:03:17 PM 14409 97290 21137

2/19/2014 2:03:18 PM 15212 97290 21137

2/19/2014 2:03:19 PM 14513 97290 21137

2/19/2014 2:03:20 PM 17068 97290 21137

2/19/2014 2:03:21 PM 15607 97290 21137

2/19/2014 2:03:22 PM 15361 97290 21137

2/19/2014 2:03:23 PM 16500 97290 21137

2/19/2014 2:03:24 PM 15675 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:03:25 PM 16788 97290 21137

2/19/2014 2:03:26 PM 16017 97290 21137

2/19/2014 2:03:27 PM 15404 97290 21137

2/19/2014 2:03:28 PM 15851 97290 21137

2/19/2014 2:03:29 PM 16262 97290 21137

2/19/2014 2:03:30 PM 16935 97290 21137

2/19/2014 2:03:31 PM 17073 97290 21137

2/19/2014 2:03:32 PM 17228 97290 21137

2/19/2014 2:03:33 PM 17177 97290 21137

2/19/2014 2:03:34 PM 18034 97290 21137

2/19/2014 2:03:35 PM 15008 97290 21137

2/19/2014 2:03:36 PM 16442 97290 21137

2/19/2014 2:03:37 PM 15960 97290 21137

2/19/2014 2:03:38 PM 16980 97290 21137

2/19/2014 2:03:39 PM 16815 97290 21137

2/19/2014 2:03:40 PM 16803 97290 21137

2/19/2014 2:03:41 PM 16201 97290 21137

2/19/2014 2:03:42 PM 17580 97290 21137

2/19/2014 2:03:43 PM 15945 97290 21137

2/19/2014 2:03:44 PM 17906 97290 21137

2/19/2014 2:03:45 PM 15366 97290 21137

2/19/2014 2:03:46 PM 16351 97290 21137

2/19/2014 2:03:47 PM 15187 97290 21137

2/19/2014 2:03:48 PM 14657 97290 21137

2/19/2014 2:03:49 PM 15094 97290 21137

2/19/2014 2:03:50 PM 15953 97290 21137

2/19/2014 2:03:51 PM 14308 97290 21137

2/19/2014 2:03:52 PM 16567 97290 21137

2/19/2014 2:03:53 PM 13531 97290 21137

2/19/2014 2:03:54 PM 13672 97290 21137

2/19/2014 2:03:55 PM 13678 97290 21137

2/19/2014 2:03:56 PM 13319 97290 21137

2/19/2014 2:03:57 PM 14280 97290 21137

2/19/2014 2:03:58 PM 14250 97290 21137

2/19/2014 2:03:59 PM 13732 97290 21137

2/19/2014 2:04:00 PM 13903 97290 21137

2/19/2014 2:04:01 PM 12985 97290 21137

2/19/2014 2:04:02 PM 14406 97290 21137

2/19/2014 2:04:03 PM 15781 97290 21137

2/19/2014 2:04:04 PM 13845 97290 21137

2/19/2014 2:04:05 PM 13421 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:04:06 PM 14185 97290 21137

2/19/2014 2:04:07 PM 14436 97290 21137

2/19/2014 2:04:08 PM 14589 97290 21137

2/19/2014 2:04:09 PM 15107 97290 21137

2/19/2014 2:04:10 PM 15776 97290 21137

2/19/2014 2:04:11 PM 15404 97290 21137

2/19/2014 2:04:12 PM 15071 97290 21137

2/19/2014 2:04:13 PM 15587 97290 21137

2/19/2014 2:04:14 PM 15146 97290 21137

2/19/2014 2:04:15 PM 15366 97290 21137

2/19/2014 2:04:16 PM 14401 97290 21137

2/19/2014 2:04:17 PM 15390 97290 21137

2/19/2014 2:04:18 PM 16747 97290 21137

2/19/2014 2:04:19 PM 16337 97290 21137

2/19/2014 2:04:20 PM 15004 97290 21137

2/19/2014 2:04:21 PM 14431 97290 21137

2/19/2014 2:04:22 PM 14467 97290 21137

2/19/2014 2:04:23 PM 13847 97290 21137

2/19/2014 2:04:24 PM 16901 97290 21137

2/19/2014 2:04:25 PM 15415 97290 21137

2/19/2014 2:04:26 PM 16394 97290 21137

2/19/2014 2:04:27 PM 18168 97290 21137

2/19/2014 2:04:28 PM 17862 97290 21137

2/19/2014 2:04:29 PM 18565 97290 21137

2/19/2014 2:04:30 PM 17721 97290 21137

2/19/2014 2:04:31 PM 15950 97290 21137

2/19/2014 2:04:32 PM 14697 97290 21137

2/19/2014 2:04:33 PM 15134 97290 21137

2/19/2014 2:04:34 PM 16233 97290 21137

2/19/2014 2:04:35 PM 16958 97290 21137

2/19/2014 2:04:36 PM 16569 97290 21137

2/19/2014 2:04:37 PM 16712 97290 21137

2/19/2014 2:04:38 PM 15308 97290 21137

2/19/2014 2:04:39 PM 15407 97290 21137

2/19/2014 2:04:40 PM 15041 97290 21137

2/19/2014 2:04:41 PM 15340 97290 21137

2/19/2014 2:04:42 PM 16165 97290 21137

2/19/2014 2:04:43 PM 16371 97290 21137

2/19/2014 2:04:44 PM 16482 97290 21137

2/19/2014 2:04:45 PM 15670 97290 21137

2/19/2014 2:04:46 PM 14117 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:04:47 PM 14719 97290 21137

2/19/2014 2:04:48 PM 13309 97290 21137

2/19/2014 2:04:49 PM 14217 97290 21137

2/19/2014 2:04:50 PM 14894 97290 21137

2/19/2014 2:04:51 PM 15213 97290 21137

2/19/2014 2:04:52 PM 13883 97290 21137

2/19/2014 2:04:53 PM 14510 97290 21137

2/19/2014 2:04:54 PM 16137 97290 21137

2/19/2014 2:04:55 PM 13694 97290 21137

2/19/2014 2:04:56 PM 13413 97290 21137

2/19/2014 2:04:57 PM 14063 97290 21137

2/19/2014 2:04:58 PM 14525 97290 21137

2/19/2014 2:04:59 PM 14041 97290 21137

2/19/2014 2:05:00 PM 13770 97290 21137

2/19/2014 2:05:01 PM 15382 97290 21137

2/19/2014 2:05:02 PM 14525 97290 21137

2/19/2014 2:05:03 PM 14911 97290 21137

2/19/2014 2:05:04 PM 14197 97290 21137

2/19/2014 2:05:05 PM 15459 97290 21137

2/19/2014 2:05:06 PM 15835 97290 21137

2/19/2014 2:05:07 PM 14278 97290 21137

2/19/2014 2:05:08 PM 15029 97290 21137

2/19/2014 2:05:09 PM 15247 97290 21137

2/19/2014 2:05:10 PM 14641 97290 21137

2/19/2014 2:05:11 PM 14490 97290 21137

2/19/2014 2:05:12 PM 16372 97290 21137

2/19/2014 2:05:13 PM 16363 97290 21137

2/19/2014 2:05:14 PM 17801 97290 21137

2/19/2014 2:05:15 PM 15940 97290 21137

2/19/2014 2:05:16 PM 16645 97290 21137

2/19/2014 2:05:17 PM 16311 97290 21137

2/19/2014 2:05:18 PM 15657 97290 21137

2/19/2014 2:05:19 PM 16544 97290 21137

2/19/2014 2:05:20 PM 16076 97290 21137

2/19/2014 2:05:21 PM 15869 97290 21137

2/19/2014 2:05:22 PM 15667 97290 21137

2/19/2014 2:05:23 PM 16396 97290 21137

2/19/2014 2:05:24 PM 16549 97290 21137

2/19/2014 2:05:25 PM 15897 97290 21137

2/19/2014 2:05:26 PM 14714 97290 21137

2/19/2014 2:05:27 PM 16668 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:05:28 PM 14967 97290 21137

2/19/2014 2:05:29 PM 15111 97290 21137

2/19/2014 2:05:31 PM 15494 97290 21137

2/19/2014 2:05:33 PM 14603 97290 21137

2/19/2014 2:05:34 PM 13280 97290 21137

2/19/2014 2:05:35 PM 13910 97290 21137

2/19/2014 2:05:36 PM 14847 97290 21137

2/19/2014 2:05:37 PM 14302 97290 21137

2/19/2014 2:05:38 PM 14585 97290 21137

2/19/2014 2:05:39 PM 14686 97290 21137

2/19/2014 2:05:40 PM 12821 97290 21137

2/19/2014 2:05:41 PM 12805 97290 21137

2/19/2014 2:05:42 PM 12771 97290 21137

2/19/2014 2:05:43 PM 13842 97290 21137

2/19/2014 2:05:44 PM 14320 97290 21137

2/19/2014 2:05:45 PM 14260 97290 21137

2/19/2014 2:05:46 PM 12625 97290 21137

2/19/2014 2:05:47 PM 14256 97290 21137

2/19/2014 2:05:48 PM 13014 97290 21137

2/19/2014 2:05:49 PM 13813 97290 21137

2/19/2014 2:05:50 PM 13593 97290 21137

2/19/2014 2:05:51 PM 13748 97290 21137

2/19/2014 2:05:52 PM 15257 97290 21137

2/19/2014 2:05:53 PM 13624 97290 21137

2/19/2014 2:05:54 PM 15256 97290 21137

2/19/2014 2:05:55 PM 14104 97290 21137

2/19/2014 2:05:56 PM 14266 97290 21137

2/19/2014 2:05:57 PM 14096 97290 21137

2/19/2014 2:05:58 PM 14594 97290 21137

2/19/2014 2:05:59 PM 16218 97290 21137

2/19/2014 2:06:00 PM 16324 97290 21137

2/19/2014 2:06:01 PM 15571 97290 21137

2/19/2014 2:06:02 PM 15082 97290 21137

2/19/2014 2:06:03 PM 14690 97290 21137

2/19/2014 2:06:04 PM 14352 97290 21137

2/19/2014 2:06:05 PM 14778 97290 21137

2/19/2014 2:06:06 PM 15004 97290 21137

2/19/2014 2:06:07 PM 14641 97290 21137

2/19/2014 2:06:08 PM 16200 97290 21137

2/19/2014 2:06:09 PM 14910 97290 21137

2/19/2014 2:06:10 PM 14167 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:06:11 PM 14042 97290 21137

2/19/2014 2:06:12 PM 14010 97290 21137

2/19/2014 2:06:13 PM 13252 97290 21137

2/19/2014 2:06:14 PM 13753 97290 21137

2/19/2014 2:06:15 PM 14538 97290 21137

2/19/2014 2:06:16 PM 14704 97290 21137

2/19/2014 2:06:17 PM 15886 97290 21137

2/19/2014 2:06:18 PM 14111 97290 21137

2/19/2014 2:06:19 PM 15438 97290 21137

2/19/2014 2:06:20 PM 14749 97290 21137

2/19/2014 2:06:21 PM 14007 97290 21137

2/19/2014 2:06:22 PM 15232 97290 21137

2/19/2014 2:06:23 PM 16798 97290 21137

2/19/2014 2:06:24 PM 16439 97290 21137

2/19/2014 2:06:25 PM 14370 97290 21137

2/19/2014 2:06:26 PM 14542 97290 21137

2/19/2014 2:06:27 PM 14165 97290 21137

2/19/2014 2:06:28 PM 13291 97290 21137

2/19/2014 2:06:29 PM 14512 97290 21137

2/19/2014 2:06:30 PM 12748 97290 21137

2/19/2014 2:06:31 PM 13927 97290 21137

2/19/2014 2:06:32 PM 12571 97290 21137

2/19/2014 2:06:33 PM 13492 97290 21137

2/19/2014 2:06:34 PM 12973 97290 21137

2/19/2014 2:06:35 PM 13083 97290 21137

2/19/2014 2:06:36 PM 12510 97290 21137

2/19/2014 2:06:37 PM 13507 97290 21137

2/19/2014 2:06:38 PM 12617 97290 21137

2/19/2014 2:06:39 PM 12784 97290 21137

2/19/2014 2:06:40 PM 13666 97290 21137

2/19/2014 2:06:41 PM 14066 97290 21137

2/19/2014 2:06:42 PM 13746 97290 21137

2/19/2014 2:06:43 PM 13966 97290 21137

2/19/2014 2:06:44 PM 12983 97290 21137

2/19/2014 2:06:45 PM 12198 97290 21137

2/19/2014 2:06:46 PM 13969 97290 21137

2/19/2014 2:06:47 PM 13662 97290 21137

2/19/2014 2:06:48 PM 13135 97290 21137

2/19/2014 2:06:49 PM 14894 97290 21137

2/19/2014 2:06:50 PM 14703 97290 21137

2/19/2014 2:06:51 PM 13815 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:06:52 PM 14973 97290 21137

2/19/2014 2:06:53 PM 15113 97290 21137

2/19/2014 2:06:54 PM 16288 97290 21137

2/19/2014 2:06:55 PM 17302 97290 21137

2/19/2014 2:06:56 PM 15185 97290 21137

2/19/2014 2:06:57 PM 15256 97290 21137

2/19/2014 2:06:58 PM 15304 97290 21137

2/19/2014 2:06:59 PM 15736 97290 21137

2/19/2014 2:07:00 PM 15694 97290 21137

2/19/2014 2:07:01 PM 15113 97290 21137

2/19/2014 2:07:02 PM 12628 97290 21137

2/19/2014 2:07:03 PM 13057 97290 21137

2/19/2014 2:07:04 PM 14964 97290 21137

2/19/2014 2:07:05 PM 13881 97290 21137

2/19/2014 2:07:06 PM 13880 97290 21137

2/19/2014 2:07:07 PM 15200 97290 21137

2/19/2014 2:07:08 PM 13280 97290 21137

2/19/2014 2:07:09 PM 14990 97290 21137

2/19/2014 2:07:10 PM 16077 97290 21137

2/19/2014 2:07:11 PM 13589 97290 21137

2/19/2014 2:07:12 PM 15337 97290 21137

2/19/2014 2:07:13 PM 14994 97290 21137

2/19/2014 2:07:14 PM 15298 97290 21137

2/19/2014 2:07:15 PM 14984 97290 21137

2/19/2014 2:07:16 PM 14066 97290 21137

2/19/2014 2:07:17 PM 13596 97290 21137

2/19/2014 2:07:18 PM 13749 97290 21137

2/19/2014 2:07:19 PM 12587 97290 21137

2/19/2014 2:07:20 PM 14696 97290 21137

2/19/2014 2:07:21 PM 14174 97290 21137

2/19/2014 2:07:22 PM 12993 97290 21137

2/19/2014 2:07:23 PM 14138 97290 21137

2/19/2014 2:07:24 PM 13854 97290 21137

2/19/2014 2:07:25 PM 13513 97290 21137

2/19/2014 2:07:26 PM 13728 97290 21137

2/19/2014 2:07:27 PM 13242 97290 21137

2/19/2014 2:07:28 PM 14170 97290 21137

2/19/2014 2:07:29 PM 14732 97290 21137

2/19/2014 2:07:30 PM 15023 97290 21137

2/19/2014 2:07:31 PM 13895 97290 21137

2/19/2014 2:07:32 PM 14034 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:07:33 PM 13798 97290 21137

2/19/2014 2:07:34 PM 13799 97290 21137

2/19/2014 2:07:35 PM 13890 97290 21137

2/19/2014 2:07:36 PM 14152 97290 21137

2/19/2014 2:07:37 PM 14698 97290 21137

2/19/2014 2:07:38 PM 15434 97290 21137

2/19/2014 2:07:39 PM 15618 97290 21137

2/19/2014 2:07:40 PM 15214 97290 21137

2/19/2014 2:07:41 PM 13793 97290 21137

2/19/2014 2:07:42 PM 13438 97290 21137

2/19/2014 2:07:43 PM 14879 97290 21137

2/19/2014 2:07:44 PM 14640 97290 21137

2/19/2014 2:07:45 PM 13740 97290 21137

2/19/2014 2:07:46 PM 13695 97290 21137

2/19/2014 2:07:47 PM 13023 97290 21137

2/19/2014 2:07:48 PM 13875 97290 21137

2/19/2014 2:07:49 PM 14238 97290 21137

2/19/2014 2:07:50 PM 13009 97290 21137

2/19/2014 2:07:51 PM 13632 97290 21137

2/19/2014 2:07:52 PM 13398 97290 21137

2/19/2014 2:07:53 PM 12589 97290 21137

2/19/2014 2:07:54 PM 13557 97290 21137

2/19/2014 2:07:55 PM 13379 97290 21137

2/19/2014 2:07:56 PM 15855 97290 21137

2/19/2014 2:07:57 PM 17313 97290 21137

2/19/2014 2:07:58 PM 17018 97290 21137

2/19/2014 2:07:59 PM 15504 97290 21137

2/19/2014 2:08:00 PM 15486 97290 21137

2/19/2014 2:08:01 PM 15391 97290 21137

2/19/2014 2:08:02 PM 14167 97290 21137

2/19/2014 2:08:03 PM 15242 97290 21137

2/19/2014 2:08:04 PM 13740 97290 21137

2/19/2014 2:08:05 PM 13725 97290 21137

2/19/2014 2:08:06 PM 12851 97290 21137

2/19/2014 2:08:07 PM 13833 97290 21137

2/19/2014 2:08:08 PM 13868 97290 21137

2/19/2014 2:08:09 PM 14447 97290 21137

2/19/2014 2:08:10 PM 15311 97290 21137

2/19/2014 2:08:11 PM 13878 97290 21137

2/19/2014 2:08:12 PM 13779 97290 21137

2/19/2014 2:08:13 PM 15132 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:08:14 PM 12963 97290 21137

2/19/2014 2:08:15 PM 13950 97290 21137

2/19/2014 2:08:16 PM 13867 97290 21137

2/19/2014 2:08:17 PM 13007 97290 21137

2/19/2014 2:08:18 PM 13631 97290 21137

2/19/2014 2:08:19 PM 13758 97290 21137

2/19/2014 2:08:20 PM 12949 97290 21137

2/19/2014 2:08:21 PM 13527 97290 21137

2/19/2014 2:08:22 PM 13102 97290 21137

2/19/2014 2:08:23 PM 13595 97290 21137

2/19/2014 2:08:24 PM 14378 97290 21137

2/19/2014 2:08:25 PM 14364 97290 21137

2/19/2014 2:08:26 PM 14841 97290 21137

2/19/2014 2:08:27 PM 15080 97290 21137

2/19/2014 2:08:28 PM 13760 97290 21137

2/19/2014 2:08:29 PM 13130 97290 21137

2/19/2014 2:08:30 PM 14052 97290 21137

2/19/2014 2:08:31 PM 13863 97290 21137

2/19/2014 2:08:32 PM 12885 97290 21137

2/19/2014 2:08:33 PM 13991 97290 21137

2/19/2014 2:08:34 PM 13068 97290 21137

2/19/2014 2:08:35 PM 13767 97290 21137

2/19/2014 2:08:36 PM 13791 97290 21137

2/19/2014 2:08:37 PM 15268 97290 21137

2/19/2014 2:08:38 PM 12547 97290 21137

2/19/2014 2:08:39 PM 13966 97290 21137

2/19/2014 2:08:40 PM 13061 97290 21137

2/19/2014 2:08:41 PM 13945 97290 21137

2/19/2014 2:08:42 PM 14076 97290 21137

2/19/2014 2:08:43 PM 14289 97290 21137

2/19/2014 2:08:44 PM 15842 97290 21137

2/19/2014 2:08:45 PM 16440 97290 21137

2/19/2014 2:08:46 PM 14580 97290 21137

2/19/2014 2:08:47 PM 13605 97290 21137

2/19/2014 2:08:48 PM 15131 97290 21137

2/19/2014 2:08:49 PM 13833 97290 21137

2/19/2014 2:08:50 PM 13418 97290 21137

2/19/2014 2:08:51 PM 14454 97290 21137

2/19/2014 2:08:52 PM 14143 97290 21137

2/19/2014 2:08:53 PM 13346 97290 21137

2/19/2014 2:08:54 PM 12846 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:08:55 PM 11971 97290 21137

2/19/2014 2:08:56 PM 13792 97290 21137

2/19/2014 2:08:57 PM 14338 97290 21137

2/19/2014 2:08:58 PM 13424 97290 21137

2/19/2014 2:08:59 PM 12926 97290 21137

2/19/2014 2:09:00 PM 13941 97290 21137

2/19/2014 2:09:01 PM 13145 97290 21137

2/19/2014 2:10:28 PM 12978 97290 21137

2/19/2014 2:10:29 PM 14044 97290 21137

2/19/2014 2:10:30 PM 14011 97290 21137

2/19/2014 2:10:31 PM 14062 97290 21137

2/19/2014 2:10:32 PM 13805 97290 21137

2/19/2014 2:10:33 PM 14281 97290 21137

2/19/2014 2:10:34 PM 15690 97290 21137

2/19/2014 2:10:35 PM 14962 97290 21137

2/19/2014 2:10:36 PM 14510 97290 21137

2/19/2014 2:10:37 PM 13677 97290 21137

2/19/2014 2:10:38 PM 14309 97290 21137

2/19/2014 2:10:39 PM 12877 97290 21137

2/19/2014 2:10:40 PM 13839 97290 21137

2/19/2014 2:10:41 PM 12639 97290 21137

2/19/2014 2:10:42 PM 13510 97290 21137

2/19/2014 2:10:43 PM 12947 97290 21137

2/19/2014 2:10:44 PM 13736 97290 21137

2/19/2014 2:10:45 PM 12944 97290 21137

2/19/2014 2:10:46 PM 15026 97290 21137

2/19/2014 2:10:47 PM 13266 97290 21137

2/19/2014 2:10:48 PM 14926 97290 21137

2/19/2014 2:10:49 PM 14231 97290 21137

2/19/2014 2:10:50 PM 14328 97290 21137

2/19/2014 2:10:51 PM 13212 97290 21137

2/19/2014 2:10:52 PM 13023 97290 21137

2/19/2014 2:10:53 PM 15195 97290 21137

2/19/2014 2:10:54 PM 15348 97290 21137

2/19/2014 2:10:55 PM 16137 97290 21137

2/19/2014 2:10:56 PM 14804 97290 21137

2/19/2014 2:10:57 PM 13601 97290 21137

2/19/2014 2:10:58 PM 14740 97290 21137

2/19/2014 2:10:59 PM 14395 97290 21137

2/19/2014 2:11:00 PM 15118 97290 21137

2/19/2014 2:11:01 PM 15539 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:11:02 PM 13155 97290 21137

2/19/2014 2:11:03 PM 13128 97290 21137

2/19/2014 2:11:04 PM 12642 97290 21137

2/19/2014 2:11:05 PM 14800 97290 21137

2/19/2014 2:11:06 PM 14020 97290 21137

2/19/2014 2:11:07 PM 14155 97290 21137

2/19/2014 2:11:08 PM 15358 97290 21137

2/19/2014 2:11:09 PM 14699 97290 21137

2/19/2014 2:11:10 PM 13335 97290 21137

2/19/2014 2:11:11 PM 15363 97290 21137

2/19/2014 2:11:12 PM 14070 97290 21137

2/19/2014 2:11:13 PM 15157 97290 21137

2/19/2014 2:11:14 PM 15759 97290 21137

2/19/2014 2:11:15 PM 15010 97290 21137

2/19/2014 2:11:16 PM 14192 97290 21137

2/19/2014 2:11:17 PM 14378 97290 21137

2/19/2014 2:11:18 PM 15084 97290 21137

2/19/2014 2:11:19 PM 16281 97290 21137

2/19/2014 2:11:20 PM 14720 97290 21137

2/19/2014 2:11:21 PM 14600 97290 21137

2/19/2014 2:11:22 PM 15020 97290 21137

2/19/2014 2:11:24 PM 15166 97290 21137

2/19/2014 2:11:25 PM 16511 97290 21137

2/19/2014 2:11:26 PM 16488 97290 21137

2/19/2014 2:11:27 PM 14712 97290 21137

2/19/2014 2:11:28 PM 14388 97290 21137

2/19/2014 2:11:29 PM 14817 97290 21137

2/19/2014 2:11:30 PM 14984 97290 21137

2/19/2014 2:11:31 PM 15536 97290 21137

2/19/2014 2:11:32 PM 14834 97290 21137

2/19/2014 2:11:33 PM 16818 97290 21137

2/19/2014 2:11:34 PM 15664 97290 21137

2/19/2014 2:11:35 PM 14566 97290 21137

2/19/2014 2:11:36 PM 14441 97290 21137

2/19/2014 2:11:37 PM 16090 97290 21137

2/19/2014 2:11:38 PM 14612 97290 21137

2/19/2014 2:11:39 PM 13403 97290 21137

2/19/2014 2:11:40 PM 14630 97290 21137

2/19/2014 2:11:41 PM 14547 97290 21137

2/19/2014 2:11:42 PM 13957 97290 21137

2/19/2014 2:11:43 PM 15519 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:11:44 PM 15699 97290 21137

2/19/2014 2:11:45 PM 14575 97290 21137

2/19/2014 2:11:46 PM 13753 97290 21137

2/19/2014 2:11:47 PM 13488 97290 21137

2/19/2014 2:11:48 PM 13392 97290 21137

2/19/2014 2:11:49 PM 13578 97290 21137

2/19/2014 2:11:50 PM 12214 97290 21137

2/19/2014 2:11:51 PM 12533 97290 21137

2/19/2014 2:11:52 PM 14563 97290 21137

2/19/2014 2:11:53 PM 13451 97290 21137

2/19/2014 2:11:54 PM 14012 97290 21137

2/19/2014 2:11:55 PM 14573 97290 21137

2/19/2014 2:11:56 PM 12973 97290 21137

2/19/2014 2:11:57 PM 13173 97290 21137

2/19/2014 2:11:58 PM 13523 97290 21137

2/19/2014 2:11:59 PM 12410 97290 21137

2/19/2014 2:12:00 PM 12822 97290 21137

2/19/2014 2:12:01 PM 13375 97290 21137

2/19/2014 2:12:02 PM 15824 97290 21137

2/19/2014 2:12:03 PM 15236 97290 21137

2/19/2014 2:12:04 PM 13829 97290 21137

2/19/2014 2:12:05 PM 14347 97290 21137

2/19/2014 2:12:06 PM 14446 97290 21137

2/19/2014 2:12:07 PM 13481 97290 21137

2/19/2014 2:12:08 PM 13780 97290 21137

2/19/2014 2:12:09 PM 14245 97290 21137

2/19/2014 2:12:10 PM 13161 97290 21137

2/19/2014 2:12:11 PM 12980 97290 21137

2/19/2014 2:12:12 PM 13475 97290 21137

2/19/2014 2:12:13 PM 12368 97290 21137

2/19/2014 2:12:14 PM 14012 97290 21137

2/19/2014 2:12:15 PM 14363 97290 21137

2/19/2014 2:12:16 PM 13460 97290 21137

2/19/2014 2:12:17 PM 13265 97290 21137

2/19/2014 2:12:18 PM 14026 97290 21137

2/19/2014 2:12:19 PM 13166 97290 21137

2/19/2014 2:12:20 PM 14181 97290 21137

2/19/2014 2:12:21 PM 14465 97290 21137

2/19/2014 2:12:22 PM 14296 97290 21137

2/19/2014 2:12:23 PM 14944 97290 21137

2/19/2014 2:12:24 PM 14446 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:12:25 PM 15101 97290 21137

2/19/2014 2:12:26 PM 14335 97290 21137

2/19/2014 2:12:27 PM 13394 97290 21137

2/19/2014 2:12:28 PM 13368 97290 21137

2/19/2014 2:12:29 PM 13212 97290 21137

2/19/2014 2:12:30 PM 12843 97290 21137

2/19/2014 2:12:31 PM 14610 97290 21137

2/19/2014 2:12:32 PM 14782 97290 21137

2/19/2014 2:12:33 PM 12785 97290 21137

2/19/2014 2:12:34 PM 14836 97290 21137

2/19/2014 2:12:35 PM 13789 97290 21137

2/19/2014 2:12:36 PM 13497 97290 21137

2/19/2014 2:12:37 PM 12704 97290 21137

2/19/2014 2:12:38 PM 11966 97290 21137

2/19/2014 2:12:39 PM 13791 97290 21137

2/19/2014 2:12:40 PM 14517 97290 21137

2/19/2014 2:12:41 PM 12209 97290 21137

2/19/2014 2:12:42 PM 13102 97290 21137

2/19/2014 2:12:43 PM 14585 97290 21137

2/19/2014 2:12:44 PM 15376 97290 21137

2/19/2014 2:12:45 PM 15064 97290 21137

2/19/2014 2:12:46 PM 13696 97290 21137

2/19/2014 2:12:47 PM 13624 97290 21137

2/19/2014 2:12:49 PM 14299 97290 21137

2/19/2014 2:12:50 PM 13444 97290 21137

2/19/2014 2:12:51 PM 13411 97290 21137

2/19/2014 2:12:52 PM 13192 97290 21137

2/19/2014 2:12:53 PM 15118 97290 21137

2/19/2014 2:12:54 PM 13289 97290 21137

2/19/2014 2:12:55 PM 13102 97290 21137

2/19/2014 2:12:56 PM 13145 97290 21137

2/19/2014 2:12:57 PM 13846 97290 21137

2/19/2014 2:12:58 PM 13031 97290 21137

2/19/2014 2:12:59 PM 13698 97290 21137

2/19/2014 2:13:00 PM 14704 97290 21137

2/19/2014 2:13:01 PM 14116 97290 21137

2/19/2014 2:13:02 PM 13849 97290 21137

2/19/2014 2:13:03 PM 13032 97290 21137

2/19/2014 2:13:04 PM 14658 97290 21137

2/19/2014 2:13:05 PM 13864 97290 21137

2/19/2014 2:13:06 PM 13726 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:13:07 PM 14771 97290 21137

2/19/2014 2:13:08 PM 15663 97290 21137

2/19/2014 2:13:09 PM 15135 97290 21137

2/19/2014 2:13:10 PM 15067 97290 21137

2/19/2014 2:13:11 PM 15188 97290 21137

2/19/2014 2:13:12 PM 13847 97290 21137

2/19/2014 2:13:13 PM 15071 97290 21137

2/19/2014 2:13:14 PM 12948 97290 21137

2/19/2014 2:13:15 PM 14157 97290 21137

2/19/2014 2:13:16 PM 14219 97290 21137

2/19/2014 2:13:17 PM 14115 97290 21137

2/19/2014 2:13:18 PM 14568 97290 21137

2/19/2014 2:13:19 PM 15132 97290 21137

2/19/2014 2:13:20 PM 15783 97290 21137

2/19/2014 2:13:21 PM 14625 97290 21137

2/19/2014 2:13:22 PM 14366 97290 21137

2/19/2014 2:13:23 PM 14451 97290 21137

2/19/2014 2:13:24 PM 14773 97290 21137

2/19/2014 2:13:25 PM 13953 97290 21137

2/19/2014 2:13:26 PM 14438 97290 21137

2/19/2014 2:13:27 PM 14379 97290 21137

2/19/2014 2:13:28 PM 13165 97290 21137

2/19/2014 2:13:29 PM 12861 97290 21137

2/19/2014 2:13:30 PM 14525 97290 21137

2/19/2014 2:13:31 PM 14671 97290 21137

2/19/2014 2:13:32 PM 15067 97290 21137

2/19/2014 2:13:33 PM 14567 97290 21137

2/19/2014 2:13:34 PM 15161 97290 21137

2/19/2014 2:13:35 PM 14350 97290 21137

2/19/2014 2:13:36 PM 14477 97290 21137

2/19/2014 2:13:37 PM 13489 97290 21137

2/19/2014 2:13:38 PM 13632 97290 21137

2/19/2014 2:13:39 PM 12528 97290 21137

2/19/2014 2:13:40 PM 13272 97290 21137

2/19/2014 2:13:41 PM 13488 97290 21137

2/19/2014 2:13:42 PM 13002 97290 21137

2/19/2014 2:13:43 PM 12880 97290 21137

2/19/2014 2:13:44 PM 13750 97290 21137

2/19/2014 2:13:45 PM 13577 97290 21137

2/19/2014 2:13:46 PM 13504 97290 21137

2/19/2014 2:13:47 PM 12526 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:13:48 PM 13961 97290 21137

2/19/2014 2:13:49 PM 13870 97290 21137

2/19/2014 2:13:50 PM 14477 97290 21137

2/19/2014 2:13:51 PM 15859 97290 21137

2/19/2014 2:13:52 PM 14584 97290 21137

2/19/2014 2:13:53 PM 14716 97290 21137

2/19/2014 2:13:54 PM 15679 97290 21137

2/19/2014 2:13:55 PM 15769 97290 21137

2/19/2014 2:13:56 PM 14562 97290 21137

2/19/2014 2:13:57 PM 15010 97290 21137

2/19/2014 2:13:58 PM 14462 97290 21137

2/19/2014 2:13:59 PM 14655 97290 21137

2/19/2014 2:14:00 PM 14943 97290 21137

2/19/2014 2:14:01 PM 13816 97290 21137

2/19/2014 2:14:02 PM 15724 97290 21137

2/19/2014 2:14:03 PM 15901 97290 21137

2/19/2014 2:14:04 PM 13815 97290 21137

2/19/2014 2:14:05 PM 14673 97290 21137

2/19/2014 2:14:06 PM 13778 97290 21137

2/19/2014 2:14:07 PM 15054 97290 21137

2/19/2014 2:14:08 PM 14953 97290 21137

2/19/2014 2:14:09 PM 13608 97290 21137

2/19/2014 2:14:10 PM 14382 97290 21137

2/19/2014 2:14:11 PM 14755 97290 21137

2/19/2014 2:14:12 PM 15329 97290 21137

2/19/2014 2:14:13 PM 14572 97290 21137

2/19/2014 2:14:14 PM 15163 97290 21137

2/19/2014 2:14:15 PM 15550 97290 21137

2/19/2014 2:14:16 PM 14357 97290 21137

2/19/2014 2:14:17 PM 14479 97290 21137

2/19/2014 2:14:18 PM 14179 97290 21137

2/19/2014 2:14:19 PM 14225 97290 21137

2/19/2014 2:14:20 PM 13936 97290 21137

2/19/2014 2:14:21 PM 12874 97290 21137

2/19/2014 2:14:22 PM 15698 97290 21137

2/19/2014 2:14:23 PM 14094 97290 21137

2/19/2014 2:14:24 PM 12673 97290 21137

2/19/2014 2:14:25 PM 14178 97290 21137

2/19/2014 2:14:26 PM 14254 97290 21137

2/19/2014 2:14:27 PM 13973 97290 21137

2/19/2014 2:14:28 PM 13363 97290 21137
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Class 1 Area: 753.4 m2 GWS

Date Time
Gross Gamma 

CPM
Instrument Used

Investigation 

Level CPM

Radionuclide of Concern (ROC): 226Ra

Gamma Scan Measurement Report
Survey Unit: 3

2/19/2014 2:14:29 PM 12311 97290 21137

2/19/2014 2:14:30 PM 13757 97290 21137

2/19/2014 2:14:31 PM 12139 97290 21137

2/19/2014 2:14:32 PM 12874 97290 21137

2/19/2014 2:14:33 PM 13388 97290 21137

2/19/2014 2:14:34 PM 15557 97290 21137

2/19/2014 2:14:35 PM 14479 97290 21137

2/19/2014 2:14:36 PM 14929 97290 21137

2/19/2014 2:14:37 PM 14112 97290 21137

2/19/2014 2:14:38 PM 13908 97290 21137

2/19/2014 2:14:44 PM 12582 97290 21137
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Class: 1 Area: 753.4 m2 GWS

Min: 10052

Avg: 15894

Max: 22037

St Dev: 1878

Readings ≥ IL: 9

Radionuclide of Concern (ROC): 226Ra

*Readings above investigation level highlighted in gray.

Gross Gamma 

CPM Summary

Gamma Scan Measurement Report
Survey Unit: 3
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Investigation

Date
Gross Gamma 

CPM

Investigation Level 

CPM

2/20/2014 19385 20150

2/20/2014 17887 20150

2/20/2014 19290 20150

2/20/2014 19271 20150

2/20/2014 17926 20150

2/20/2014 17960 20150

2/20/2014 18545 20150

2/20/2014 16041 20150

2/20/2014 19043 20150

2/20/2014 15458 20150

Min: 15458

Avg: 18081

Max: 19385

St Dev: 1368

Readings ≥ IL: 0

10 97290

Gross 

Gamma 

CPM 

Summary

*Readings above investigation level 
highlighted in gray.

7 97290

8 97290

9 97290

97290

4 97290

5 97290

6 97290

Radionuclide of Concern (ROC): 226Ra

Location Instrument Used

1 97290

2 97290

3

Gamma Static Measurement Report
Survey Unit: 03 Class: 1 Area: 753.4 m2
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Table H.1  
Building 233 Site SU 1 FSS Systematic Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

TI12-233-SU1FSS-001 0.345   0.076 0.345 

TI12-233-SU1FSS-002 0.393   0.124 0.393 

TI12-233-SU1FSS-003 0.446   0.119 0.446 

TI12-233-SU1FSS-004 0.450   0.119 0.45 

TI12-233-SU1FSS-005 0.522   0.122 0.522 

TI12-233-SU1FSS-006 0.418   0.125 0.418 

TI12-233-SU1FSS-007 0.148 U 0.179 0.179 

TI12-233-SU1FSS-008 0.505   0.183 0.505 

TI12-233-SU1FSS-009 0.475   0.073 0.475 

TI12-233-SU1FSS-010 0.326   0.098 0.326 

TI12-233-SU1FSS-011 0.517   0.144 0.517 

TI12-233-SU1FSS-012 0.448   0.138 0.448 

TI12-233-SU1FSS-013 0.431   0.135 0.431 

TI12-233-SU1FSS-014 0.524   0.107 0.524 

TI12-233-SU1FSS-015 0.418   0.123 0.418 

TI12-233-SU1FSS-016 0.872   0.128 0.872 

TI12-233-SU1FSS-017 0.433   0.187 0.433 

TI12-233-SU1FSS-018 0.454   0.165 0.454 

TI12-233-SU1FSS-019 0.407   0.090 0.407 

TI12-233-SU1FSS-020 0.441   0.127 0.441 

TI12-233-SU1FSS-021 0.500   0.091 0.5 

TI12-233-SU1FSS-022 0.558   0.100 0.558 

TI12-233-SU1FSS-023 0.379   0.121 0.379 

TI12-233-SU1FSS-024 0.628   0.144 0.628 

TI12-233-SU1FSS-025 0.680   0.172 0.68 

TI12-233-SU1FSS-026 0.698   0.128 0.698 

TI12-233-SU1FSS-027 0.479   0.148 0.479 

   H.1-1 



     

Table H.1 (continued)  
Building 233 Site SU 1 FSS Systematic Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

Project Screening Criterion 1.690 

Number of Samples 27     27 

Average 0.478     0.479 

Standard Deviation 0.134     0.131 

Minimum 0.148     0.179 

Maximum 0.872     0.872 

Median 0.450     0.450 

Skewness 0.693     0.878 

Kurtosis 2.850     2.740 
 
Notes: 
a Units are picocuries per gram (pCi/g). 
b “U” indicates “Result is less than the sample detection limit”; “J” indicates “Result is greater than the sample detection limit but less than the 
stated reporting limit.” 
c If the reported result is less than the method detection limit, the method detection limit is reported in this column.  
 
≥ greater than or equal to 
226Ra radium-226 
MDL method detection limit 
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Building 233 Site SU 1
Histogram, SU 1 vs. Sitewide Background

Background
Bin Frequency

0.3 0
0.4 0
0.5 3
0.6 5
0.7 4
0.8 2
0.9 4

1 2
1.1 0
1.2 0
1.3 0
1.4 0

More 0

SU1
Bin Frequency

0.3 1
0.4 4
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0.6 5
0.7 3
0.8 0
0.9 1

1 0
1.1 0
1.2 0
1.3 0
1.4 0

More 0

0

2

4

6

8

10

12

14

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 More

N
u
m
b
e
r 
o
f 
R
e
su
lt
s

Ra‐226 Concentration (pCi/g)

Sitewide Background

SU1

Appendix H
Final Status Survey Report

Building 233 Site



ANALYTICAL REPORT

Job Number: 160-5151-2

Job Description: Treasure Island 122412

For:
Shaw Environmental &Infrastructure  CB&I

4005 Port Chicago Highway
Concord, CA  94520-1120

Attention: Ms. Patricia Flynn

_____________________________________________

Approved for release.
Erika K Gish
Project Manager II
2/11/2014 1:33 PM

Erika K Gish, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
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The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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CASE NARRATIVE

Client: Shaw Environmental &Infrastructure  CB&I

Project: Treasure Island 122412

Report Number: 160-5151-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 

exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 

the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 1/13/2014 8:55 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 20.3º C.

RADIUM 226 (21 DAY INGROWTH)

Samples TI12-233-SU1FSS-001 (160-5151-1), TI12-233-SU1FSS-002 (160-5151-2), TI12-233-SU1FSS-003 (160-5151-3), 

TI12-233-SU1FSS-004 (160-5151-4), TI12-233-SU1FSS-005 (160-5151-5), TI12-233-SU1FSS-006 (160-5151-6), TI12-233-SU1FSS-007 

(160-5151-7), TI12-233-SU1FSS-008 (160-5151-8), TI12-233-SU1FSS-009 (160-5151-9), TI12-233-SU1FSS-010 (160-5151-10), 

TI12-233-SU1FSS-011 (160-5151-11), TI12-233-SU1FSS-012 (160-5151-12), TI12-233-SU1FSS-013 (160-5151-13), 

TI12-233-SU1FSS-014 (160-5151-14), TI12-233-SU1FSS-015 (160-5151-15), TI12-233-SU1FSS-016 (160-5151-16), 

TI12-233-SU1FSS-017 (160-5151-17), TI12-233-SU1FSS-018 (160-5151-18), TI12-233-SU1FSS-019 (160-5151-19), 

TI12-233-SU1FSS-020 (160-5151-20), TI12-233-SU1FSS-021 (160-5151-21), TI12-233-SU1FSS-022 (160-5151-22), 

TI12-233-SU1FSS-023 (160-5151-23), TI12-233-SU1FSS-024 (160-5151-24), TI12-233-SU1FSS-025 (160-5151-25), 

TI12-233-SU1FSS-026 (160-5151-26) and TI12-233-SU1FSS-027 (160-5151-27) were analyzed for Radium 226 (21 day ingrowth) in 
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Definitions/Glossary
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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accordance with DOE GA-01-R. The samples were prepared on 01/15/2014 and analyzed on 02/05/2014. 

Several analytes exceeded the RPD limit for the duplicate of sample 160-5150-1.  Several analytes exceeded the RPD limit for the 

duplicate of sample TI12-233-SU1FSS-001DU (160-5151-1).  Refer to the QC report for details.

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

All other quality control parameters were within the acceptance limits.
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-1Client Sample ID: TI12-233-SU1FSS-001
Matrix: SolidDate Collected: 01/10/14 09:19

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.261 U

(2σ+/-)

0.316

(2σ+/-)

102/05/14 15:2101/15/14 10:13pCi/g0.516

LOQ MDC

0.314

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 15:21 10.09770.1690.1610.491Actinium 228

pCi/g 01/15/14 10:13 02/05/14 15:21 10.6530.5000.500U0.000Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 15:21 10.07630.09870.09190.345Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 15:21 10.06510.03580.0358U0.00948Cesium-137

pCi/g 01/15/14 10:13 02/05/14 15:21 11.610.9040.902U0.565Lead-210

pCi/g 01/15/14 10:13 02/05/14 15:21 10.08820.09520.08060.392Lead-212

pCi/g 01/15/14 10:13 02/05/14 15:21 10.06920.1040.09020.493Lead-214

pCi/g 01/15/14 10:13 02/05/14 15:21 10.9871.981.6311.1Potassium-40

pCi/g 01/15/14 10:13 02/05/14 15:21 11.640.1420.141U0.0920Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 15:21 10.07630.5000.09870.09190.345Radium-226

pCi/g 01/15/14 10:13 02/05/14 15:21 10.09770.1690.1610.491Radium-228

pCi/g 01/15/14 10:13 02/05/14 15:21 10.04100.05050.04740.168Thallium-208

pCi/g 01/15/14 10:13 02/05/14 15:21 11.300.7700.765U0.866Thorium-234

pCi/g 01/15/14 10:13 02/05/14 15:21 10.2720.1650.165U0.120Uranium-235

pCi/g 01/15/14 10:13 02/05/14 15:21 11.300.7700.765U0.866Uranium-238

pCi/g 01/15/14 10:13 02/05/14 15:21 10.08820.09520.08060.392Thorium 228

Lab Sample ID: 160-5151-2Client Sample ID: TI12-233-SU1FSS-002
Matrix: SolidDate Collected: 01/10/14 09:42

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0607 U

(2σ+/-)

0.141

(2σ+/-)

102/05/14 15:2401/15/14 10:13pCi/g0.708

LOQ MDC

0.140

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 15:24 10.1280.1700.1590.604Actinium 228

pCi/g 01/15/14 10:13 02/05/14 15:24 10.2490.1350.135U0.000Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 15:24 10.1240.1320.1260.393Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 15:24 10.06430.03540.0354U0.00570Cesium-137

pCi/g 01/15/14 10:13 02/05/14 15:24 11.430.8250.824U0.194Lead-210

pCi/g 01/15/14 10:13 02/05/14 15:24 10.1190.1000.08990.346Lead-212

pCi/g 01/15/14 10:13 02/05/14 15:24 10.1040.1160.1070.430Lead-214

pCi/g 01/15/14 10:13 02/05/14 15:24 10.6651.801.3911.3Potassium-40

pCi/g 01/15/14 10:13 02/05/14 15:24 11.200.6150.608U0.842Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 15:24 10.1240.5000.1320.1260.393Radium-226

pCi/g 01/15/14 10:13 02/05/14 15:24 10.1280.1700.1590.604Radium-228

pCi/g 01/15/14 10:13 02/05/14 15:24 10.04680.05140.04910.145Thallium-208

pCi/g 01/15/14 10:13 02/05/14 15:24 11.490.4720.467U0.703Thorium-234

pCi/g 01/15/14 10:13 02/05/14 15:24 10.3190.1830.183U-0.0288Uranium-235

pCi/g 01/15/14 10:13 02/05/14 15:24 11.490.4720.467U0.703Uranium-238

pCi/g 01/15/14 10:13 02/05/14 15:24 10.1190.1000.08990.346Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-3Client Sample ID: TI12-233-SU1FSS-003
Matrix: SolidDate Collected: 01/10/14 09:47

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.302 U

(2σ+/-)

0.211

(2σ+/-)

102/05/14 15:2501/15/14 10:13pCi/g0.496

LOQ MDC

0.207

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 15:25 10.1280.1460.1380.469Actinium 228

pCi/g 01/15/14 10:13 02/05/14 15:25 10.8610.5240.522U0.402Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 15:25 10.1190.1290.1200.446Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 15:25 10.08660.04870.0487U-0.0118Cesium-137

pCi/g 01/15/14 10:13 02/05/14 15:25 12.351.661.64U1.68Lead-210

pCi/g 01/15/14 10:13 02/05/14 15:25 10.1060.1100.09700.399Lead-212

pCi/g 01/15/14 10:13 02/05/14 15:25 10.1610.1260.1160.462Lead-214

pCi/g 01/15/14 10:13 02/05/14 15:25 10.6012.001.5612.2Potassium-40

pCi/g 01/15/14 10:13 02/05/14 15:25 11.460.8450.844U0.369Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 15:25 10.1190.5000.1290.1200.446Radium-226

pCi/g 01/15/14 10:13 02/05/14 15:25 10.1280.1460.1380.469Radium-228

pCi/g 01/15/14 10:13 02/05/14 15:25 10.04260.04840.04580.151Thallium-208

pCi/g 01/15/14 10:13 02/05/14 15:25 11.681.211.21U1.01Thorium-234

pCi/g 01/15/14 10:13 02/05/14 15:25 10.3470.2140.213U0.119Uranium-235

pCi/g 01/15/14 10:13 02/05/14 15:25 11.681.211.21U1.01Uranium-238

pCi/g 01/15/14 10:13 02/05/14 15:25 10.1060.1100.09700.399Thorium 228

Lab Sample ID: 160-5151-4Client Sample ID: TI12-233-SU1FSS-004
Matrix: SolidDate Collected: 01/10/14 13:16

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0319 U

(2σ+/-)

0.0849

(2σ+/-)

102/05/14 15:2601/15/14 10:13pCi/g0.388

LOQ MDC

0.0847

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 15:26 10.1620.1640.1510.605Actinium 228

pCi/g 01/15/14 10:13 02/05/14 15:26 10.7160.4410.439U0.359Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 15:26 10.1190.1270.1180.450Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 15:26 10.05320.02960.0296U0.0108Cesium-137

pCi/g 01/15/14 10:13 02/05/14 15:26 11.561.000.995U0.863Lead-210

pCi/g 01/15/14 10:13 02/05/14 15:26 10.1060.09550.08430.347Lead-212

pCi/g 01/15/14 10:13 02/05/14 15:26 10.1080.1180.1080.457Lead-214

pCi/g 01/15/14 10:13 02/05/14 15:26 10.9041.811.4610.4Potassium-40

pCi/g 01/15/14 10:13 02/05/14 15:26 11.980.2580.257U0.129Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 15:26 10.1190.5000.1270.1180.450Radium-226

pCi/g 01/15/14 10:13 02/05/14 15:26 10.1620.1640.1510.605Radium-228

pCi/g 01/15/14 10:13 02/05/14 15:26 10.03970.05060.04700.181Thallium-208

pCi/g 01/15/14 10:13 02/05/14 15:26 11.320.9110.904U1.01Thorium-234

pCi/g 01/15/14 10:13 02/05/14 15:26 10.3410.1960.196U-0.00112Uranium-235

pCi/g 01/15/14 10:13 02/05/14 15:26 11.320.9110.904U1.01Uranium-238

pCi/g 01/15/14 10:13 02/05/14 15:26 10.1060.09550.08430.347Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-5Client Sample ID: TI12-233-SU1FSS-005
Matrix: SolidDate Collected: 01/10/14 10:55

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.164 U

(2σ+/-)

0.324

(2σ+/-)

102/05/14 15:2701/15/14 10:13pCi/g0.544

LOQ MDC

0.323

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1770.1770.1670.586Actinium 228

pCi/g 01/15/14 10:13 02/05/14 15:27 10.9940.4870.487U0.000Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1220.1380.1260.522Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 15:27 10.07720.04160.0416U-0.000401Cesium-137

pCi/g 01/15/14 10:13 02/05/14 15:27 11.891.101.10U0.674Lead-210

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1340.1480.1300.551Lead-212

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1360.1330.1250.456Lead-214

pCi/g 01/15/14 10:13 02/05/14 15:27 10.6671.951.5311.9Potassium-40

pCi/g 01/15/14 10:13 02/05/14 15:27 11.430.5220.521U0.103Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1220.5000.1380.1260.522Radium-226

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1770.1770.1670.586Radium-228

pCi/g 01/15/14 10:13 02/05/14 15:27 10.06240.06650.06350.191Thallium-208

pCi/g 01/15/14 10:13 02/05/14 15:27 12.211.251.25U0.172Thorium-234

pCi/g 01/15/14 10:13 02/05/14 15:27 10.3750.2100.209U0.185Uranium-235

pCi/g 01/15/14 10:13 02/05/14 15:27 12.211.251.25U0.172Uranium-238

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1340.1480.1300.551Thorium 228

Lab Sample ID: 160-5151-6Client Sample ID: TI12-233-SU1FSS-006
Matrix: SolidDate Collected: 01/10/14 11:01

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0888 U

(2σ+/-)

0.672

(2σ+/-)

102/05/14 15:2701/15/14 10:13pCi/g1.13

LOQ MDC

0.672

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1010.1700.1590.573Actinium 228

pCi/g 01/15/14 10:13 02/05/14 15:27 11.030.6050.604U0.320Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1250.1310.1240.418Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 15:27 10.07870.04330.0433U0.00848Cesium-137

pCi/g 01/15/14 10:13 02/05/14 15:27 11.681.141.13U1.31Lead-210

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1010.1220.1020.518Lead-212

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1120.1180.1060.506Lead-214

pCi/g 01/15/14 10:13 02/05/14 15:27 10.6781.901.5510.7Potassium-40

pCi/g 01/15/14 10:13 02/05/14 15:27 11.630.9330.933U-0.286Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1250.5000.1310.1240.418Radium-226

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1010.1700.1590.573Radium-228

pCi/g 01/15/14 10:13 02/05/14 15:27 10.05740.05620.05430.142Thallium-208

pCi/g 01/15/14 10:13 02/05/14 15:27 11.450.8400.837U0.690Thorium-234

pCi/g 01/15/14 10:13 02/05/14 15:27 10.3250.1920.191U0.0923Uranium-235

pCi/g 01/15/14 10:13 02/05/14 15:27 11.450.8400.837U0.690Uranium-238

pCi/g 01/15/14 10:13 02/05/14 15:27 10.1010.1220.1020.518Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-7Client Sample ID: TI12-233-SU1FSS-007
Matrix: SolidDate Collected: 01/10/14 11:04

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.155 U

(2σ+/-)

0.211

(2σ+/-)

102/05/14 16:2801/15/14 10:13pCi/g0.319

LOQ MDC

0.210

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:28 10.4370.2360.235U0.205Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:28 11.590.1570.157U0.000Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1790.1230.122U0.148Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:28 10.09410.01280.0128U0.000Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:28 12.571.781.78U-0.122Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1360.1220.1150.314Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1760.1630.1580.353Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:28 11.182.292.0510.0Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:28 12.051.211.21U0.727Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1790.5000.1230.122U0.148Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:28 10.4370.2360.235U0.205Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1130.08220.0817U0.0872Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:28 12.300.1630.163U0.103Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:28 10.4700.3000.299U0.211Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:28 12.300.1630.163U0.103Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1360.1220.1150.314Thorium 228

Lab Sample ID: 160-5151-8Client Sample ID: TI12-233-SU1FSS-008
Matrix: SolidDate Collected: 01/10/14 13:18

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0703 U

(2σ+/-)

0.177

(2σ+/-)

102/05/14 16:2801/15/14 10:13pCi/g1.36

LOQ MDC

0.177

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:28 10.3810.2280.2170.666Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:28 11.230.7040.704U0.311Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1830.1740.1650.505Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1170.07000.0700U-0.00281Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:28 12.301.521.52U0.765Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1230.1500.1240.648Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1750.1720.1610.574Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:28 10.9332.772.2515.8Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:28 12.230.7180.715U0.621Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1830.5000.1740.1650.505Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:28 10.3810.2280.2170.666Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:28 10.09620.07780.07570.174Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:28 12.210.4360.435U0.318Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:28 10.3910.2270.227U0.0852Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:28 12.210.4360.435U0.318Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:28 10.1230.1500.1240.648Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-9Client Sample ID: TI12-233-SU1FSS-009
Matrix: SolidDate Collected: 01/10/14 10:12

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0136 U

(2σ+/-)

0.469

(2σ+/-)

102/05/14 16:2901/15/14 10:13pCi/g0.797

LOQ MDC

0.469

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:29 10.1690.1750.1640.608Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:29 11.140.2760.276U0.000Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:29 10.07300.1200.1100.475Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:29 10.06410.03380.0338U-0.000993Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:29 11.550.8950.890U0.802Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:29 10.09880.09390.08170.359Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:29 10.07080.1140.1030.462Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:29 10.6261.851.5010.5Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:29 11.370.7710.771U-0.173Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:29 10.07300.5000.1200.1100.475Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:29 10.1690.1750.1640.608Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:29 10.04670.04950.04720.143Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:29 11.110.7720.765U0.991Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:29 10.2950.06560.0654U0.0500Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:29 11.110.7720.765U0.991Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:29 10.09880.09390.08170.359Thorium 228

Lab Sample ID: 160-5151-10Client Sample ID: TI12-233-SU1FSS-010
Matrix: SolidDate Collected: 01/10/14 11:11

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0294 U

(2σ+/-)

0.420

(2σ+/-)

102/05/14 16:3001/15/14 10:13pCi/g0.713

LOQ MDC

0.420

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:30 10.2120.1530.1500.325Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:30 10.7970.4830.482U0.360Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:30 10.09830.09560.08940.326Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:30 10.06830.03820.0382U-0.00758Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:30 11.190.7320.728U0.615Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:30 10.07520.09950.08230.432Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:30 10.09200.1210.1060.563Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:30 10.6311.521.219.00Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:30 11.480.4370.435U0.425Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:30 10.09830.5000.09560.08940.326Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:30 10.2120.1530.1500.325Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:30 10.04140.05230.04910.173Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:30 11.160.7370.731U0.897Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:30 10.3260.1460.146U0.0602Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:30 11.160.7370.731U0.897Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:30 10.07520.09950.08230.432Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-11Client Sample ID: TI12-233-SU1FSS-011
Matrix: SolidDate Collected: 01/10/14 11:14

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0164 U

(2σ+/-)

0.586

(2σ+/-)

102/05/14 16:3001/15/14 10:13pCi/g0.996

LOQ MDC

0.586

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:30 10.2500.1620.1590.302Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:30 10.7270.4500.448U0.373Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:30 10.1440.1550.1450.517Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:30 10.07170.04020.0402U0.0132Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:30 12.171.471.46U1.71Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:30 10.1100.1200.1060.435Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:30 10.1350.1280.1210.411Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:30 10.8781.861.5110.6Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:30 11.930.1380.138U-0.0588Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:30 10.1440.5000.1550.1450.517Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:30 10.2500.1620.1590.302Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:30 10.05090.05190.04960.147Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:30 11.521.071.06U1.46Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:30 10.4030.2150.214U0.213Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:30 11.521.071.06U1.46Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:30 10.1100.1200.1060.435Thorium 228

Lab Sample ID: 160-5151-12Client Sample ID: TI12-233-SU1FSS-012
Matrix: SolidDate Collected: 01/10/14 11:17

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.253 U

(2σ+/-)

0.379

(2σ+/-)

102/05/14 16:3101/15/14 10:13pCi/g0.626

LOQ MDC

0.377

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:31 10.2440.1620.1590.278Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:31 10.7740.4680.466U0.339Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:31 10.1380.1460.1380.448Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:31 10.06450.03630.0363U0.0130Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:31 11.611.041.03U1.10Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:31 10.1070.1100.09850.381Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:31 10.1210.1350.1240.520Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:31 10.8131.841.4611.0Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:31 11.440.6970.696U0.355Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:31 10.1380.5000.1460.1380.448Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:31 10.2440.1620.1590.278Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:31 10.05860.05560.05340.147Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:31 11.730.6660.658U0.999Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:31 10.3870.04040.0404U0.0166Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:31 11.730.6660.658U0.999Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:31 10.1070.1100.09850.381Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-13Client Sample ID: TI12-233-SU1FSS-013
Matrix: SolidDate Collected: 01/10/14 13:13

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0621 U

(2σ+/-)

0.110

(2σ+/-)

102/05/14 16:3201/15/14 10:13pCi/g0.366

LOQ MDC

0.110

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:32 10.2360.1160.1090.378Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:32 10.8900.5430.541U0.426Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1350.1340.1270.431Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:32 10.07710.04240.0424U-0.00505Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:32 12.502.132.13U-0.357Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1100.1200.1040.464Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1220.1380.1250.561Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:32 10.6421.901.4811.6Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:32 11.560.6820.681U0.195Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1350.5000.1340.1270.431Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:32 10.2360.1160.1090.378Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:32 10.07560.06370.06300.0873Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:32 11.750.5190.516U0.512Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:32 10.3570.1940.194U0.115Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:32 11.750.5190.516U0.512Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1100.1200.1040.464Thorium 228

Lab Sample ID: 160-5151-14Client Sample ID: TI12-233-SU1FSS-014
Matrix: SolidDate Collected: 01/10/14 10:21

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.000 U

(2σ+/-)

0.150

(2σ+/-)

102/05/14 16:3201/15/14 10:13pCi/g0.985

LOQ MDC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1080.1810.1700.610Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:32 10.9890.5940.593U0.415Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1070.1360.1240.524Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:32 10.07960.04380.0437U0.00979Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:32 11.701.091.09U0.817Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:32 10.09920.1050.09320.371Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1330.1290.1190.482Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:32 10.7251.951.6110.8Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:32 11.830.0006010.000600U-0.000344Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1070.5000.1360.1240.524Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:32 10.1080.1810.1700.610Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:32 10.04380.05790.05460.186Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:32 11.590.4720.470U0.391Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:32 10.2730.1820.181U0.218Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:32 11.590.4720.470U0.391Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:32 10.09920.1050.09320.371Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-15Client Sample ID: TI12-233-SU1FSS-015
Matrix: SolidDate Collected: 01/10/14 10:15

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0570 U

(2σ+/-)

0.169

(2σ+/-)

102/05/14 16:3301/15/14 10:13pCi/g0.581

LOQ MDC

0.169

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 16:33 10.2530.1420.140U0.238Actinium 228

pCi/g 01/15/14 10:13 02/05/14 16:33 10.8350.5100.508U0.390Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 16:33 10.1230.1350.1280.418Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 16:33 10.07730.04260.0426U0.0115Cesium-137

pCi/g 01/15/14 10:13 02/05/14 16:33 11.981.051.05U0.145Lead-210

pCi/g 01/15/14 10:13 02/05/14 16:33 10.1210.09080.08560.233Lead-212

pCi/g 01/15/14 10:13 02/05/14 16:33 10.1220.1240.1190.359Lead-214

pCi/g 01/15/14 10:13 02/05/14 16:33 10.8402.101.7311.7Potassium-40

pCi/g 01/15/14 10:13 02/05/14 16:33 11.730.9990.998U-0.398Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 16:33 10.1230.5000.1350.1280.418Radium-226

pCi/g 01/15/14 10:13 02/05/14 16:33 10.2530.1420.140U0.238Radium-228

pCi/g 01/15/14 10:13 02/05/14 16:33 10.05230.04510.04370.110Thallium-208

pCi/g 01/15/14 10:13 02/05/14 16:33 11.740.4360.435U0.247Thorium-234

pCi/g 01/15/14 10:13 02/05/14 16:33 10.3670.2200.220U0.106Uranium-235

pCi/g 01/15/14 10:13 02/05/14 16:33 11.740.4360.435U0.247Uranium-238

pCi/g 01/15/14 10:13 02/05/14 16:33 10.1210.09080.08560.233Thorium 228

Lab Sample ID: 160-5151-16Client Sample ID: TI12-233-SU1FSS-016
Matrix: SolidDate Collected: 01/10/14 13:28

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.000668 U

(2σ+/-)

0.00713

(2σ+/-)

102/05/14 17:1401/15/14 10:13pCi/g1.02

LOQ MDC

0.00713

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 17:14 10.1230.1720.1640.512Actinium 228

pCi/g 01/15/14 10:13 02/05/14 17:14 10.7710.4670.466U0.346Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 17:14 10.1280.1760.1510.872Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 17:14 10.07670.04440.0444U-0.0201Cesium-137

pCi/g 01/15/14 10:13 02/05/14 17:14 11.620.9690.963U0.903Lead-210

pCi/g 01/15/14 10:13 02/05/14 17:14 10.1100.1090.09240.442Lead-212

pCi/g 01/15/14 10:13 02/05/14 17:14 10.1440.1640.1360.880Lead-214

pCi/g 01/15/14 10:13 02/05/14 17:14 10.8561.721.409.68Potassium-40

pCi/g 01/15/14 10:13 02/05/14 17:14 11.630.8230.818U0.811Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 17:14 10.1280.5000.1760.1510.872Radium-226

pCi/g 01/15/14 10:13 02/05/14 17:14 10.1230.1720.1640.512Radium-228

pCi/g 01/15/14 10:13 02/05/14 17:14 10.05330.05710.05500.150Thallium-208

pCi/g 01/15/14 10:13 02/05/14 17:14 11.710.5130.511U0.430Thorium-234

pCi/g 01/15/14 10:13 02/05/14 17:14 10.3690.1410.141U0.0539Uranium-235

pCi/g 01/15/14 10:13 02/05/14 17:14 11.710.5130.511U0.430Uranium-238

pCi/g 01/15/14 10:13 02/05/14 17:14 10.1100.1090.09240.442Thorium 228

TestAmerica St. Louis

Page 13 of 1127



Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-17Client Sample ID: TI12-233-SU1FSS-017
Matrix: SolidDate Collected: 01/10/14 12:53

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0169 U

(2σ+/-)

0.0899

(2σ+/-)

102/05/14 17:1501/15/14 10:13pCi/g1.38

LOQ MDC

0.0899

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 17:15 10.4520.1740.172U0.270Actinium 228

pCi/g 01/15/14 10:13 02/05/14 17:15 11.830.9980.998U0.134Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 17:15 10.1870.2040.1990.433Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 17:15 10.2010.06390.0639U0.000Cesium-137

pCi/g 01/15/14 10:13 02/05/14 17:15 12.661.741.73U0.905Lead-210

pCi/g 01/15/14 10:13 02/05/14 17:15 10.1340.1440.1310.465Lead-212

pCi/g 01/15/14 10:13 02/05/14 17:15 10.1490.1500.1410.507Lead-214

pCi/g 01/15/14 10:13 02/05/14 17:15 11.862.081.957.16Potassium-40

pCi/g 01/15/14 10:13 02/05/14 17:15 12.510.3360.336U-0.111Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 17:15 10.1870.5000.2040.1990.433Radium-226

pCi/g 01/15/14 10:13 02/05/14 17:15 10.4520.1740.172U0.270Radium-228

pCi/g 01/15/14 10:13 02/05/14 17:15 10.1340.07010.0701U0.0242Thallium-208

pCi/g 01/15/14 10:13 02/05/14 17:15 12.030.6410.639U0.419Thorium-234

pCi/g 01/15/14 10:13 02/05/14 17:15 10.4830.06370.0633U0.0695Uranium-235

pCi/g 01/15/14 10:13 02/05/14 17:15 12.030.6410.639U0.419Uranium-238

pCi/g 01/15/14 10:13 02/05/14 17:15 10.1340.1440.1310.465Thorium 228

Lab Sample ID: 160-5151-18Client Sample ID: TI12-233-SU1FSS-018
Matrix: SolidDate Collected: 01/10/14 12:55

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.201

(2σ+/-)

0.119

(2σ+/-)

102/05/14 17:1601/15/14 10:13pCi/g0.115

LOQ MDC

0.116

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 17:16 10.3280.1800.1770.334Actinium 228

pCi/g 01/15/14 10:13 02/05/14 17:16 11.130.6170.617U0.137Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 17:16 10.1650.1540.1470.454Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 17:16 10.09980.04830.0483U0.00275Cesium-137

pCi/g 01/15/14 10:13 02/05/14 17:16 11.641.171.151.77Lead-210

pCi/g 01/15/14 10:13 02/05/14 17:16 10.1120.1160.1020.431Lead-212

pCi/g 01/15/14 10:13 02/05/14 17:16 10.1790.1340.1290.353Lead-214

pCi/g 01/15/14 10:13 02/05/14 17:16 10.8691.961.709.56Potassium-40

pCi/g 01/15/14 10:13 02/05/14 17:16 12.121.221.21U-0.416Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 17:16 10.1650.5000.1540.1470.454Radium-226

pCi/g 01/15/14 10:13 02/05/14 17:16 10.3280.1800.1770.334Radium-228

pCi/g 01/15/14 10:13 02/05/14 17:16 10.09710.07280.0722U0.0898Thallium-208

pCi/g 01/15/14 10:13 02/05/14 17:16 11.531.181.17U1.41Thorium-234

pCi/g 01/15/14 10:13 02/05/14 17:16 10.3440.2060.206U0.133Uranium-235

pCi/g 01/15/14 10:13 02/05/14 17:16 11.531.181.17U1.41Uranium-238

pCi/g 01/15/14 10:13 02/05/14 17:16 10.1120.1160.1020.431Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-19Client Sample ID: TI12-233-SU1FSS-019
Matrix: SolidDate Collected: 01/10/14 12:57

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.281 U

(2σ+/-)

0.343

(2σ+/-)

102/05/14 17:1601/15/14 10:13pCi/g0.561

LOQ MDC

0.341

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 17:16 10.3180.06990.0684U0.143Actinium 228

pCi/g 01/15/14 10:13 02/05/14 17:16 10.8790.5090.508U0.245Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 17:16 10.09040.1160.1090.407Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 17:16 10.07110.04100.0410U0.0190Cesium-137

pCi/g 01/15/14 10:13 02/05/14 17:16 11.636.906.90U-0.481Lead-210

pCi/g 01/15/14 10:13 02/05/14 17:16 10.07980.08670.07350.356Lead-212

pCi/g 01/15/14 10:13 02/05/14 17:16 10.07350.1100.09300.573Lead-214

pCi/g 01/15/14 10:13 02/05/14 17:16 10.6091.951.5511.5Potassium-40

pCi/g 01/15/14 10:13 02/05/14 17:16 11.490.1460.146U0.0851Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 17:16 10.09040.5000.1160.1090.407Radium-226

pCi/g 01/15/14 10:13 02/05/14 17:16 10.3180.06990.0684U0.143Radium-228

pCi/g 01/15/14 10:13 02/05/14 17:16 10.05720.04720.04620.0942Thallium-208

pCi/g 01/15/14 10:13 02/05/14 17:16 11.340.7770.774U0.596Thorium-234

pCi/g 01/15/14 10:13 02/05/14 17:16 10.2010.1270.127U0.114Uranium-235

pCi/g 01/15/14 10:13 02/05/14 17:16 11.340.7770.774U0.596Uranium-238

pCi/g 01/15/14 10:13 02/05/14 17:16 10.07980.08670.07350.356Thorium 228

Lab Sample ID: 160-5151-20Client Sample ID: TI12-233-SU1FSS-020
Matrix: SolidDate Collected: 01/10/14 13:14

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.189 U

(2σ+/-)

0.203

(2σ+/-)

102/05/14 17:1701/15/14 10:13pCi/g0.255

LOQ MDC

0.202

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:13 02/05/14 17:17 10.07500.1600.1500.550Actinium 228

pCi/g 01/15/14 10:13 02/05/14 17:17 10.9700.1320.132U0.000Bismuth-212

pCi/g 01/15/14 10:13 02/05/14 17:17 10.1270.1340.1260.441Bismuth-214

pCi/g 01/15/14 10:13 02/05/14 17:17 10.09260.01720.0172U0.000Cesium-137

pCi/g 01/15/14 10:13 02/05/14 17:17 11.260.7090.709U0.0342Lead-210

pCi/g 01/15/14 10:13 02/05/14 17:17 10.08880.09490.08000.394Lead-212

pCi/g 01/15/14 10:13 02/05/14 17:17 10.1240.1170.1010.574Lead-214

pCi/g 01/15/14 10:13 02/05/14 17:17 10.6481.871.4112.0Potassium-40

pCi/g 01/15/14 10:13 02/05/14 17:17 11.470.2130.212U0.195Protactinium-231

pCi/g 01/15/14 10:13 02/05/14 17:17 10.1270.5000.1340.1260.441Radium-226

pCi/g 01/15/14 10:13 02/05/14 17:17 10.07500.1600.1500.550Radium-228

pCi/g 01/15/14 10:13 02/05/14 17:17 10.04380.05010.04730.159Thallium-208

pCi/g 01/15/14 10:13 02/05/14 17:17 11.480.3860.380U0.626Thorium-234

pCi/g 01/15/14 10:13 02/05/14 17:17 10.3490.2080.208U0.114Uranium-235

pCi/g 01/15/14 10:13 02/05/14 17:17 11.480.3860.380U0.626Uranium-238

pCi/g 01/15/14 10:13 02/05/14 17:17 10.08880.09490.08000.394Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-21Client Sample ID: TI12-233-SU1FSS-021
Matrix: SolidDate Collected: 01/10/14 10:27

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0151 U

(2σ+/-)

0.418

(2σ+/-)

102/05/14 11:5401/15/14 10:59pCi/g0.712

LOQ MDC

0.418

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:59 02/05/14 11:54 10.07490.1830.1690.701Actinium 228

pCi/g 01/15/14 10:59 02/05/14 11:54 10.6700.4260.423U0.417Bismuth-212

pCi/g 01/15/14 10:59 02/05/14 11:54 10.09110.1150.1030.500Bismuth-214

pCi/g 01/15/14 10:59 02/05/14 11:54 10.07320.04040.0404U-0.00329Cesium-137

pCi/g 01/15/14 10:59 02/05/14 11:54 11.191.010.9941.47Lead-210

pCi/g 01/15/14 10:59 02/05/14 11:54 10.1330.1480.1380.427Lead-212

pCi/g 01/15/14 10:59 02/05/14 11:54 10.1220.1390.1280.498Lead-214

pCi/g 01/15/14 10:59 02/05/14 11:54 10.6461.831.3911.7Potassium-40

pCi/g 01/15/14 10:59 02/05/14 11:54 11.550.3080.307U0.168Protactinium-231

pCi/g 01/15/14 10:59 02/05/14 11:54 10.09110.5000.1150.1030.500Radium-226

pCi/g 01/15/14 10:59 02/05/14 11:54 10.07490.1830.1690.701Radium-228

pCi/g 01/15/14 10:59 02/05/14 11:54 10.03880.04390.04160.135Thallium-208

pCi/g 01/15/14 10:59 02/05/14 11:54 11.270.3840.381U0.388Thorium-234

pCi/g 01/15/14 10:59 02/05/14 11:54 10.2930.1250.125U0.0795Uranium-235

pCi/g 01/15/14 10:59 02/05/14 11:54 11.270.3840.381U0.388Uranium-238

pCi/g 01/15/14 10:59 02/05/14 11:54 10.1330.1480.1380.427Thorium 228

Lab Sample ID: 160-5151-22Client Sample ID: TI12-233-SU1FSS-022
Matrix: SolidDate Collected: 01/10/14 13:23

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0480 U

(2σ+/-)

0.133

(2σ+/-)

102/05/14 11:5501/15/14 10:59pCi/g0.277

LOQ MDC

0.133

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:59 02/05/14 11:55 10.2110.1050.105U0.0366Actinium 228

pCi/g 01/15/14 10:59 02/05/14 11:55 10.5350.3090.308U0.174Bismuth-212

pCi/g 01/15/14 10:59 02/05/14 11:55 10.1000.1320.1190.558Bismuth-214

pCi/g 01/15/14 10:59 02/05/14 11:55 10.09700.009280.00928U0.000Cesium-137

pCi/g 01/15/14 10:59 02/05/14 11:55 11.760.9340.934U-0.0707Lead-210

pCi/g 01/15/14 10:59 02/05/14 11:55 10.08780.05660.0561U0.0595Lead-212

pCi/g 01/15/14 10:59 02/05/14 11:55 10.1220.1270.1190.442Lead-214

pCi/g 01/15/14 10:59 02/05/14 11:55 10.6270.9190.8473.47Potassium-40

pCi/g 01/15/14 10:59 02/05/14 11:55 11.310.7420.742U0.231Protactinium-231

pCi/g 01/15/14 10:59 02/05/14 11:55 10.1000.5000.1320.1190.558Radium-226

pCi/g 01/15/14 10:59 02/05/14 11:55 10.2110.1050.105U0.0366Radium-228

pCi/g 01/15/14 10:59 02/05/14 11:55 10.07630.04910.0490U0.0241Thallium-208

pCi/g 01/15/14 10:59 02/05/14 11:55 11.330.9790.9691.35Thorium-234

pCi/g 01/15/14 10:59 02/05/14 11:55 10.3470.1730.172U0.0996Uranium-235

pCi/g 01/15/14 10:59 02/05/14 11:55 11.330.9790.9691.35Uranium-238

pCi/g 01/15/14 10:59 02/05/14 11:55 10.08780.05660.0561U0.0595Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-23Client Sample ID: TI12-233-SU1FSS-023
Matrix: SolidDate Collected: 01/10/14 12:58

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.146 U

(2σ+/-)

0.129

(2σ+/-)

102/05/14 11:5601/15/14 10:59pCi/g0.195

LOQ MDC

0.127

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 10:59 02/05/14 11:56 10.2100.1250.124U0.164Actinium 228

pCi/g 01/15/14 10:59 02/05/14 11:56 10.7270.4300.429U0.263Bismuth-212

pCi/g 01/15/14 10:59 02/05/14 11:56 10.1210.1220.1150.379Bismuth-214

pCi/g 01/15/14 10:59 02/05/14 11:56 10.05900.03380.0338U0.0156Cesium-137

pCi/g 01/15/14 10:59 02/05/14 11:56 11.691.201.20U-0.177Lead-210

pCi/g 01/15/14 10:59 02/05/14 11:56 10.09590.08550.07940.245Lead-212

pCi/g 01/15/14 10:59 02/05/14 11:56 10.1410.1120.1060.353Lead-214

pCi/g 01/15/14 10:59 02/05/14 11:56 10.7471.431.197.79Potassium-40

pCi/g 01/15/14 10:59 02/05/14 11:56 11.180.3440.342U0.339Protactinium-231

pCi/g 01/15/14 10:59 02/05/14 11:56 10.1210.5000.1220.1150.379Radium-226

pCi/g 01/15/14 10:59 02/05/14 11:56 10.2100.1250.124U0.164Radium-228

pCi/g 01/15/14 10:59 02/05/14 11:56 10.04420.03890.03780.0888Thallium-208

pCi/g 01/15/14 10:59 02/05/14 11:56 11.440.4280.425U0.486Thorium-234

pCi/g 01/15/14 10:59 02/05/14 11:56 10.3060.1780.178U0.107Uranium-235

pCi/g 01/15/14 10:59 02/05/14 11:56 11.440.4280.425U0.486Uranium-238

pCi/g 01/15/14 10:59 02/05/14 11:56 10.09590.08550.07940.245Thorium 228

Lab Sample ID: 160-5151-24Client Sample ID: TI12-233-SU1FSS-024
Matrix: SolidDate Collected: 01/10/14 11:22

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.350 U

(2σ+/-)

0.431

(2σ+/-)

102/05/14 11:5701/15/14 11:04pCi/g0.706

LOQ MDC

0.429

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 11:04 02/05/14 11:57 10.3080.1940.1880.488Actinium 228

pCi/g 01/15/14 11:04 02/05/14 11:57 11.310.7210.721U-0.00957Bismuth-212

pCi/g 01/15/14 11:04 02/05/14 11:57 10.1440.1620.1480.628Bismuth-214

pCi/g 01/15/14 11:04 02/05/14 11:57 10.09730.05280.0528U0.000466Cesium-137

pCi/g 01/15/14 11:04 02/05/14 11:57 12.301.521.52U0.970Lead-210

pCi/g 01/15/14 11:04 02/05/14 11:57 10.1470.1530.1360.543Lead-212

pCi/g 01/15/14 11:04 02/05/14 11:57 10.1750.1600.1480.585Lead-214

pCi/g 01/15/14 11:04 02/05/14 11:57 10.7902.041.6511.7Potassium-40

pCi/g 01/15/14 11:04 02/05/14 11:57 12.160.3470.344U0.392Protactinium-231

pCi/g 01/15/14 11:04 02/05/14 11:57 10.1440.5000.1620.1480.628Radium-226

pCi/g 01/15/14 11:04 02/05/14 11:57 10.3080.1940.1880.488Radium-228

pCi/g 01/15/14 11:04 02/05/14 11:57 10.07800.07660.07420.182Thallium-208

pCi/g 01/15/14 11:04 02/05/14 11:57 12.360.5060.505U0.312Thorium-234

pCi/g 01/15/14 11:04 02/05/14 11:57 10.4310.2630.262U0.213Uranium-235

pCi/g 01/15/14 11:04 02/05/14 11:57 12.360.5060.505U0.312Uranium-238

pCi/g 01/15/14 11:04 02/05/14 11:57 10.1470.1530.1360.543Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-25Client Sample ID: TI12-233-SU1FSS-025
Matrix: SolidDate Collected: 01/10/14 10:49

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.406 U

(2σ+/-)

0.486

(2σ+/-)

102/05/14 15:1901/15/14 11:04pCi/g0.793

LOQ MDC

0.483

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 11:04 02/05/14 15:19 10.3440.2030.1990.383Actinium 228

pCi/g 01/15/14 11:04 02/05/14 15:19 11.010.6110.609U0.448Bismuth-212

pCi/g 01/15/14 11:04 02/05/14 15:19 10.1720.1810.1670.680Bismuth-214

pCi/g 01/15/14 11:04 02/05/14 15:19 10.08170.04620.0462U0.0169Cesium-137

pCi/g 01/15/14 11:04 02/05/14 15:19 12.201.461.46U1.11Lead-210

pCi/g 01/15/14 11:04 02/05/14 15:19 10.1240.1520.1200.713Lead-212

pCi/g 01/15/14 11:04 02/05/14 15:19 10.1530.1750.1510.846Lead-214

pCi/g 01/15/14 11:04 02/05/14 15:19 10.8942.031.6411.6Potassium-40

pCi/g 01/15/14 11:04 02/05/14 15:19 12.330.5470.547U0.153Protactinium-231

pCi/g 01/15/14 11:04 02/05/14 15:19 10.1720.5000.1810.1670.680Radium-226

pCi/g 01/15/14 11:04 02/05/14 15:19 10.3440.2030.1990.383Radium-228

pCi/g 01/15/14 11:04 02/05/14 15:19 10.06540.07790.07360.245Thallium-208

pCi/g 01/15/14 11:04 02/05/14 15:19 12.110.6430.638U0.690Thorium-234

pCi/g 01/15/14 11:04 02/05/14 15:19 10.4400.2520.251U0.177Uranium-235

pCi/g 01/15/14 11:04 02/05/14 15:19 12.110.6430.638U0.690Uranium-238

pCi/g 01/15/14 11:04 02/05/14 15:19 10.1240.1520.1200.713Thorium 228

Lab Sample ID: 160-5151-26Client Sample ID: TI12-233-SU1FSS-026
Matrix: SolidDate Collected: 01/10/14 11:16

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.314 U

(2σ+/-)

0.612

(2σ+/-)

102/05/14 15:2001/15/14 11:04pCi/g1.03

LOQ MDC

0.610

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 11:04 02/05/14 15:20 10.3730.2320.229U0.326Actinium 228

pCi/g 01/15/14 11:04 02/05/14 15:20 12.021.081.08U0.0123Bismuth-212

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1280.2180.2060.698Bismuth-214

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1390.07610.0760U0.0193Cesium-137

pCi/g 01/15/14 11:04 02/05/14 15:20 12.641.581.58U0.350Lead-210

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1670.1730.1600.515Lead-212

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1810.1870.1760.623Lead-214

pCi/g 01/15/14 11:04 02/05/14 15:20 11.792.442.249.64Potassium-40

pCi/g 01/15/14 11:04 02/05/14 15:20 12.990.4810.481U0.197Protactinium-231

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1280.5000.2180.2060.698Radium-226

pCi/g 01/15/14 11:04 02/05/14 15:20 10.3730.2320.229U0.326Radium-228

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1020.08980.08780.180Thallium-208

pCi/g 01/15/14 11:04 02/05/14 15:20 12.391.331.33U0.538Thorium-234

pCi/g 01/15/14 11:04 02/05/14 15:20 10.5140.3340.333U0.223Uranium-235

pCi/g 01/15/14 11:04 02/05/14 15:20 12.391.331.33U0.538Uranium-238

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1670.1730.1600.515Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5151-27Client Sample ID: TI12-233-SU1FSS-027
Matrix: SolidDate Collected: 01/10/14 10:56

Date Received: 01/13/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.00961 U

(2σ+/-)

0.0150

(2σ+/-)

102/05/14 15:2001/15/14 11:04pCi/g0.447

LOQ MDC

0.0150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/15/14 11:04 02/05/14 15:20 10.2500.1210.120U0.161Actinium 228

pCi/g 01/15/14 11:04 02/05/14 15:20 11.050.3230.323U0.000Bismuth-212

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1480.1500.1410.479Bismuth-214

pCi/g 01/15/14 11:04 02/05/14 15:20 10.08120.03810.0381U0.00279Cesium-137

pCi/g 01/15/14 11:04 02/05/14 15:20 11.641.221.22U-0.150Lead-210

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1020.08370.07830.230Lead-212

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1380.1310.1190.528Lead-214

pCi/g 01/15/14 11:04 02/05/14 15:20 10.7691.521.356.77Potassium-40

pCi/g 01/15/14 11:04 02/05/14 15:20 11.920.4980.497U0.174Protactinium-231

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1480.5000.1500.1410.479Radium-226

pCi/g 01/15/14 11:04 02/05/14 15:20 10.2500.1210.120U0.161Radium-228

pCi/g 01/15/14 11:04 02/05/14 15:20 10.04710.05810.05620.143Thallium-208

pCi/g 01/15/14 11:04 02/05/14 15:20 11.460.3010.298U0.438Thorium-234

pCi/g 01/15/14 11:04 02/05/14 15:20 10.2740.1830.182U0.136Uranium-235

pCi/g 01/15/14 11:04 02/05/14 15:20 11.460.3010.298U0.438Uranium-238

pCi/g 01/15/14 11:04 02/05/14 15:20 10.1020.08370.07830.230Thorium 228
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QC Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-98406/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103323 Prep Batch: 98406

Actinium-227

Analyte

U 102/05/14 11:5301/15/14 10:13pCi/g0.515

MDCLOQ

0.1140.114

(2σ+/-) (2σ+/-)

MB

0.0000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/05/14 11:5301/15/14 10:13pCi/g0.1990.06910.0688U0.05759Actinium 228

102/05/14 11:5301/15/14 10:13pCi/g0.8390.4460.446U0.07560Bismuth-212

102/05/14 11:5301/15/14 10:13pCi/g0.2110.2410.241U-0.05280Bismuth-214

102/05/14 11:5301/15/14 10:13pCi/g0.08380.03410.0341U0.0000Cesium-137

102/05/14 11:5301/15/14 10:13pCi/g1.811.961.96U-0.6284Lead-210

102/05/14 11:5301/15/14 10:13pCi/g0.1080.05440.0543U0.01321Lead-212

102/05/14 11:5301/15/14 10:13pCi/g0.1560.1870.187U-0.04585Lead-214

102/05/14 11:5301/15/14 10:13pCi/g1.142.832.83U-0.3686Potassium-40

102/05/14 11:5301/15/14 10:13pCi/g1.630.8880.888U-0.08275Protactinium-231

102/05/14 11:5301/15/14 10:13pCi/g0.2110.5000.2410.241U-0.05280Radium-226

102/05/14 11:5301/15/14 10:13pCi/g0.1990.06910.0688U0.05759Radium-228

102/05/14 11:5301/15/14 10:13pCi/g0.07400.04990.0499U0.01282Thallium-208

102/05/14 11:5301/15/14 10:13pCi/g1.220.3980.396U0.4189Thorium-234

102/05/14 11:5301/15/14 10:13pCi/g0.29026.426.4U-0.07518Uranium-235

102/05/14 11:5301/15/14 10:13pCi/g1.220.3980.396U0.4189Uranium-238

102/05/14 11:5301/15/14 10:13pCi/g0.1080.05440.0543U0.01321Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-98406/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103327 Prep Batch: 98406

Americium-241

Analyte

116-8710298.9997.5 10.5 1.47

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.3 29.91 3.29 0.469 pCi/g 96 87 - 120

Cobalt-60 23.3 22.77 2.40 0.0869 pCi/g 98 87 - 115

Client Sample ID: TI12-233-SU1FSS-001Lab Sample ID: 160-5151-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103323 Prep Batch: 98406

Actinium-227

Analyte

10.59U0.01588-0.261 U 0.153 0.406

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.491 0.3696 0.162 0.170 pCi/g 0.37 1

Bismuth-212 0.000 U 0.4618 U 0.565 0.921 pCi/g 0.43 1

Bismuth-214 0.345 0.1567 U 0.131 0.184 pCi/g 0.82 1

Cesium-137 0.00948 U -0.00728

9

U 0.0427 0.0775 pCi/g 0.21 1

Lead-210 0.565 U 1.499 U 1.33 1.89 pCi/g 0.42 1

Lead-212 0.392 0.4237 0.109 0.112 pCi/g 0.15 1

Lead-214 0.493 0.4036 0.120 0.150 pCi/g 0.40 1

Potassium-40 11.1 10.67 1.84 0.793 pCi/g 0.10 1

Protactinium-231 0.0920 U 0.4337 U 0.382 1.86 pCi/g 0.65 1

Radium-226 0.345 0.1567 U 0.131 0.500 0.184 pCi/g 0.82 1

Radium-228 0.491 0.3696 0.162 0.170 pCi/g 0.37 1

Thallium-208 0.168 0.1974 0.0554 0.0380 pCi/g 0.28 1
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QC Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: TI12-233-SU1FSS-001Lab Sample ID: 160-5151-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103323 Prep Batch: 98406

Thorium-234

Analyte

10.47U0.26620.866 U 0.500 1.50

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235 0.120 U 0.07151 U 0.130 0.337 pCi/g 0.16 1

Uranium-238 0.866 U 0.2662 U 0.500 1.50 pCi/g 0.47 1

Thorium 228 0.392 0.4237 0.109 0.112 pCi/g 0.15 1

Client Sample ID: Method BlankLab Sample ID: MB 160-98415/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103323 Prep Batch: 98415

Actinium-227

Analyte

U 102/05/14 10:5901/15/14 10:59pCi/g0.371

MDCLOQ

0.2130.212

(2σ+/-) (2σ+/-)

MB

-0.06996

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/05/14 10:5901/15/14 10:59pCi/g0.1940.1100.110U0.05678Actinium 228

102/05/14 10:5901/15/14 10:59pCi/g0.8350.4300.430U0.01485Bismuth-212

102/05/14 10:5901/15/14 10:59pCi/g0.1980.2640.264U-0.06290Bismuth-214

102/05/14 10:5901/15/14 10:59pCi/g0.04570.02760.0275U0.01920Cesium-137

102/05/14 10:5901/15/14 10:59pCi/g1.903.153.15U-0.8422Lead-210

102/05/14 10:5901/15/14 10:59pCi/g0.08990.05190.0517U0.03532Lead-212

102/05/14 10:5901/15/14 10:59pCi/g0.1670.2100.210U-0.04746Lead-214

102/05/14 10:5901/15/14 10:59pCi/g1.24104104U-0.4823Potassium-40

102/05/14 10:5901/15/14 10:59pCi/g1.300.6900.690U-0.06703Protactinium-231

102/05/14 10:5901/15/14 10:59pCi/g0.1980.5000.2640.264U-0.06290Radium-226

102/05/14 10:5901/15/14 10:59pCi/g0.1940.1100.110U0.05678Radium-228

102/05/14 10:5901/15/14 10:59pCi/g0.07110.04520.0452U-0.002344Thallium-208

102/05/14 10:5901/15/14 10:59pCi/g1.310.6790.679U-0.01126Thorium-234

102/05/14 10:5901/15/14 10:59pCi/g0.3370.8470.847U-0.04900Uranium-235

102/05/14 10:5901/15/14 10:59pCi/g1.310.6790.679U-0.01126Uranium-238

102/05/14 10:5901/15/14 10:59pCi/g0.08990.05190.0517U0.03532Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-98415/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103327 Prep Batch: 98415

Americium-241

Analyte

116-8710097.0397.5 10.3 1.59

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.3 30.33 3.32 0.381 pCi/g 97 87 - 120

Cobalt-60 23.3 22.69 2.39 0.159 pCi/g 97 87 - 115

Client Sample ID: DuplicateLab Sample ID: 160-5150-A-1-D DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103334 Prep Batch: 98415

Actinium-227

Analyte

10.28U-0.2593-0.0326 0.363 0.600

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.234 0.3135 0.147 0.255 pCi/g 0.28 1

Bismuth-212 0.133 0.5832 U 0.511 0.768 pCi/g 0.47 1
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QC Sample Results
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-5150-A-1-D DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103334 Prep Batch: 98415

Bismuth-214

Analyte

10.530.43540.580 0.138 0.138

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.0107 0.0000 U 0.0103 0.0720 pCi/g 0.22 1

Lead-210 -0.373 1.640 U 1.21 1.89 pCi/g 0.63 1

Lead-212 0.288 0.3822 0.122 0.120 pCi/g 0.41 1

Lead-214 0.339 0.4299 0.117 0.153 pCi/g 0.42 1

Potassium-40 4.65 5.648 1.26 0.648 pCi/g 0.41 1

Protactinium-231 0.0304 0.05883 U 0.447 1.81 pCi/g 0.06 1

Radium-226 0.580 0.4354 0.138 0.500 0.138 pCi/g 0.53 1

Radium-228 0.234 0.3135 0.147 0.255 pCi/g 0.28 1

Thallium-208 0.109 0.1341 0.0661 0.0717 pCi/g 0.24 1

Thorium-234 0.515 0.8134 U 1.16 1.68 pCi/g 0.14 1

Uranium-235 0.177 0.1631 U 0.201 0.325 pCi/g 0.04 1

Uranium-238 0.515 0.8134 U 1.16 1.68 pCi/g 0.14 1

Thorium 228 0.288 0.3822 0.122 0.120 pCi/g 0.41 1
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QC Association Summary
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Rad

Prep Batch: 98406

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5151-1 TI12-233-SU1FSS-001 Total/NA

Solid Fill_Geo-21160-5151-1 DU TI12-233-SU1FSS-001 Total/NA

Solid Fill_Geo-21160-5151-2 TI12-233-SU1FSS-002 Total/NA

Solid Fill_Geo-21160-5151-3 TI12-233-SU1FSS-003 Total/NA

Solid Fill_Geo-21160-5151-4 TI12-233-SU1FSS-004 Total/NA

Solid Fill_Geo-21160-5151-5 TI12-233-SU1FSS-005 Total/NA

Solid Fill_Geo-21160-5151-6 TI12-233-SU1FSS-006 Total/NA

Solid Fill_Geo-21160-5151-7 TI12-233-SU1FSS-007 Total/NA

Solid Fill_Geo-21160-5151-8 TI12-233-SU1FSS-008 Total/NA

Solid Fill_Geo-21160-5151-9 TI12-233-SU1FSS-009 Total/NA

Solid Fill_Geo-21160-5151-10 TI12-233-SU1FSS-010 Total/NA

Solid Fill_Geo-21160-5151-11 TI12-233-SU1FSS-011 Total/NA

Solid Fill_Geo-21160-5151-12 TI12-233-SU1FSS-012 Total/NA

Solid Fill_Geo-21160-5151-13 TI12-233-SU1FSS-013 Total/NA

Solid Fill_Geo-21160-5151-14 TI12-233-SU1FSS-014 Total/NA

Solid Fill_Geo-21160-5151-15 TI12-233-SU1FSS-015 Total/NA

Solid Fill_Geo-21160-5151-16 TI12-233-SU1FSS-016 Total/NA

Solid Fill_Geo-21160-5151-17 TI12-233-SU1FSS-017 Total/NA

Solid Fill_Geo-21160-5151-18 TI12-233-SU1FSS-018 Total/NA

Solid Fill_Geo-21160-5151-19 TI12-233-SU1FSS-019 Total/NA

Solid Fill_Geo-21160-5151-20 TI12-233-SU1FSS-020 Total/NA

Solid Fill_Geo-21LCS 160-98406/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-98406/1-A Method Blank Total/NA

Prep Batch: 98415

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5150-A-1-D DU Duplicate Total/NA

Solid Fill_Geo-21160-5151-21 TI12-233-SU1FSS-021 Total/NA

Solid Fill_Geo-21160-5151-22 TI12-233-SU1FSS-022 Total/NA

Solid Fill_Geo-21160-5151-23 TI12-233-SU1FSS-023 Total/NA

Solid Fill_Geo-21160-5151-24 TI12-233-SU1FSS-024 Total/NA

Solid Fill_Geo-21160-5151-25 TI12-233-SU1FSS-025 Total/NA

Solid Fill_Geo-21160-5151-26 TI12-233-SU1FSS-026 Total/NA

Solid Fill_Geo-21160-5151-27 TI12-233-SU1FSS-027 Total/NA

Solid Fill_Geo-21LCS 160-98415/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-98415/1-A Method Blank Total/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5151-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU1FSS-001 Lab Sample ID: 160-5151-1
Matrix: SolidDate Collected: 01/10/14 09:19

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103320 02/05/14 15:21 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-002 Lab Sample ID: 160-5151-2
Matrix: SolidDate Collected: 01/10/14 09:42

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103336 02/05/14 15:24 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-003 Lab Sample ID: 160-5151-3
Matrix: SolidDate Collected: 01/10/14 09:47

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103334 02/05/14 15:25 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-004 Lab Sample ID: 160-5151-4
Matrix: SolidDate Collected: 01/10/14 13:16

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103335 02/05/14 15:26 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-005 Lab Sample ID: 160-5151-5
Matrix: SolidDate Collected: 01/10/14 10:55

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103329 02/05/14 15:27 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-006 Lab Sample ID: 160-5151-6
Matrix: SolidDate Collected: 01/10/14 11:01

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103337 02/05/14 15:27 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5151-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU1FSS-007 Lab Sample ID: 160-5151-7
Matrix: SolidDate Collected: 01/10/14 11:04

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103327 02/05/14 16:28 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-008 Lab Sample ID: 160-5151-8
Matrix: SolidDate Collected: 01/10/14 13:18

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103319 02/05/14 16:28 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-009 Lab Sample ID: 160-5151-9
Matrix: SolidDate Collected: 01/10/14 10:12

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103320 02/05/14 16:29 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-010 Lab Sample ID: 160-5151-10
Matrix: SolidDate Collected: 01/10/14 11:11

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103336 02/05/14 16:30 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-011 Lab Sample ID: 160-5151-11
Matrix: SolidDate Collected: 01/10/14 11:14

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103334 02/05/14 16:30 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-012 Lab Sample ID: 160-5151-12
Matrix: SolidDate Collected: 01/10/14 11:17

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103335 02/05/14 16:31 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5151-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU1FSS-013 Lab Sample ID: 160-5151-13
Matrix: SolidDate Collected: 01/10/14 13:13

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103329 02/05/14 16:32 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-014 Lab Sample ID: 160-5151-14
Matrix: SolidDate Collected: 01/10/14 10:21

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103337 02/05/14 16:32 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-015 Lab Sample ID: 160-5151-15
Matrix: SolidDate Collected: 01/10/14 10:15

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103338 02/05/14 16:33 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-016 Lab Sample ID: 160-5151-16
Matrix: SolidDate Collected: 01/10/14 13:28

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103323 02/05/14 17:14 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-017 Lab Sample ID: 160-5151-17
Matrix: SolidDate Collected: 01/10/14 12:53

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103327 02/05/14 17:15 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-018 Lab Sample ID: 160-5151-18
Matrix: SolidDate Collected: 01/10/14 12:55

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103319 02/05/14 17:16 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5151-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU1FSS-019 Lab Sample ID: 160-5151-19
Matrix: SolidDate Collected: 01/10/14 12:57

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103320 02/05/14 17:16 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-020 Lab Sample ID: 160-5151-20
Matrix: SolidDate Collected: 01/10/14 13:14

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:13 RLS98406 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103336 02/05/14 17:17 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-021 Lab Sample ID: 160-5151-21
Matrix: SolidDate Collected: 01/10/14 10:27

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:59 RLS98415 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103336 02/05/14 11:54 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-022 Lab Sample ID: 160-5151-22
Matrix: SolidDate Collected: 01/10/14 13:23

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:59 RLS98415 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103334 02/05/14 11:55 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-023 Lab Sample ID: 160-5151-23
Matrix: SolidDate Collected: 01/10/14 12:58

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 10:59 RLS98415 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103335 02/05/14 11:56 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-024 Lab Sample ID: 160-5151-24
Matrix: SolidDate Collected: 01/10/14 11:22

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 11:04 RLS98415 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103329 02/05/14 11:57 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5151-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU1FSS-025 Lab Sample ID: 160-5151-25
Matrix: SolidDate Collected: 01/10/14 10:49

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 11:04 RLS98415 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103323 02/05/14 15:19 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-026 Lab Sample ID: 160-5151-26
Matrix: SolidDate Collected: 01/10/14 11:16

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 11:04 RLS98415 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103327 02/05/14 15:20 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU1FSS-027 Lab Sample ID: 160-5151-27
Matrix: SolidDate Collected: 01/10/14 10:56

Date Received: 01/13/14 08:55

Prep Fill_Geo-21 01/15/14 11:04 RLS98415 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 103319 02/05/14 15:20 SMP TAL SLTotal/NA

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Certification Summary
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5151-2

Project/Site: Treasure Island 122412

Laboratory: TestAmerica St. Louis
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska MO0005410State Program 06-30-14

California NELAP 9 09266CA 03-31-14

Connecticut State Program 1 PH-0241 03-31-15

Florida NELAP 4 E87689 06-30-14

Illinois NELAP 5 200023 11-30-14

Iowa State Program 7 373 12-01-14

Kansas NELAP 7 E-10236 10-31-14

Kentucky (DW) State Program 4 90125 12-31-14

L-A-B DoD ELAP L2305 01-10-16

Louisiana NELAP 6 LA140007 12-31-14

Maryland State Program 3 310 09-30-14

Missouri State Program 7 780 06-30-14

Nevada State Program 9 MO000542013-1 07-31-14

New Jersey NELAP 2 MO002 06-30-14

New Mexico State Program 6 06-30-10 *

New York NELAP 2 11616 04-01-14

North Dakota State Program 8 R207 06-30-14

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 2013-049 08-31-14

Pennsylvania NELAP 3 68-00540 02-28-14

South Carolina State Program 4 85002001 06-30-14

Texas NELAP 6 T104704193-13-6 07-31-14

USDA Federal P330-07-00122 01-09-17

USEPA Reg V SDWA Federal 1 WG-15J 08-30-14

Utah NELAP 8 MO000542013-5 07-31-14

Virginia NELAP 3 2236 06-14-14

Washington State Program 10 C592 08-30-14

West Virginia DEP State Program 3 381 02-28-14 *

TestAmerica St. Louis

* Expired certification is currently pending renewal and is considered valid.
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Method Summary
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method Method Description LaboratoryProtocol

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5151-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5151-1 TI12-233-SU1FSS-001 Solid 01/10/14 09:19 01/13/14 08:55

160-5151-2 TI12-233-SU1FSS-002 Solid 01/10/14 09:42 01/13/14 08:55

160-5151-3 TI12-233-SU1FSS-003 Solid 01/10/14 09:47 01/13/14 08:55

160-5151-4 TI12-233-SU1FSS-004 Solid 01/10/14 13:16 01/13/14 08:55

160-5151-5 TI12-233-SU1FSS-005 Solid 01/10/14 10:55 01/13/14 08:55

160-5151-6 TI12-233-SU1FSS-006 Solid 01/10/14 11:01 01/13/14 08:55

160-5151-7 TI12-233-SU1FSS-007 Solid 01/10/14 11:04 01/13/14 08:55

160-5151-8 TI12-233-SU1FSS-008 Solid 01/10/14 13:18 01/13/14 08:55

160-5151-9 TI12-233-SU1FSS-009 Solid 01/10/14 10:12 01/13/14 08:55

160-5151-10 TI12-233-SU1FSS-010 Solid 01/10/14 11:11 01/13/14 08:55

160-5151-11 TI12-233-SU1FSS-011 Solid 01/10/14 11:14 01/13/14 08:55

160-5151-12 TI12-233-SU1FSS-012 Solid 01/10/14 11:17 01/13/14 08:55

160-5151-13 TI12-233-SU1FSS-013 Solid 01/10/14 13:13 01/13/14 08:55

160-5151-14 TI12-233-SU1FSS-014 Solid 01/10/14 10:21 01/13/14 08:55

160-5151-15 TI12-233-SU1FSS-015 Solid 01/10/14 10:15 01/13/14 08:55

160-5151-16 TI12-233-SU1FSS-016 Solid 01/10/14 13:28 01/13/14 08:55

160-5151-17 TI12-233-SU1FSS-017 Solid 01/10/14 12:53 01/13/14 08:55

160-5151-18 TI12-233-SU1FSS-018 Solid 01/10/14 12:55 01/13/14 08:55

160-5151-19 TI12-233-SU1FSS-019 Solid 01/10/14 12:57 01/13/14 08:55

160-5151-20 TI12-233-SU1FSS-020 Solid 01/10/14 13:14 01/13/14 08:55

160-5151-21 TI12-233-SU1FSS-021 Solid 01/10/14 10:27 01/13/14 08:55

160-5151-22 TI12-233-SU1FSS-022 Solid 01/10/14 13:23 01/13/14 08:55

160-5151-23 TI12-233-SU1FSS-023 Solid 01/10/14 12:58 01/13/14 08:55

160-5151-24 TI12-233-SU1FSS-024 Solid 01/10/14 11:22 01/13/14 08:55

160-5151-25 TI12-233-SU1FSS-025 Solid 01/10/14 10:49 01/13/14 08:55

160-5151-26 TI12-233-SU1FSS-026 Solid 01/10/14 11:16 01/13/14 08:55

160-5151-27 TI12-233-SU1FSS-027 Solid 01/10/14 10:56 01/13/14 08:55

TestAmerica St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5151-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

03/01/16 (Purchased Reagent) Americium-241 2870 BqEckert & Ziegler, Lot 83814-334Marn Soil_00002

Cd-109 39231 Bq
Ce-139 1302 Bq
Cesium-137 1087 Bq
Co-57 849 Bq
Cobalt-60 1788 Bq
Hg-203 2820 Bq
Lead-210 35040 Bq
Sn-113 2306 Bq
Y-88 3762 Bq

02/09/17 (Purchased Reagent) Americium-241 2797 BqEckert & Ziegler, Lot 90099MarnSolid_00002

Cd-109 39337 Bq
Ce-139 1320 Bq
Cesium-137 1122 Bq
Co-57 870 Bq
Hg-203 2814 Bq
Lead-210 35883 Bq
Sn-113 2322 Bq
Y-88 3821 Bq

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0148 g 1.0148 g04/01/59 02/23/12Source C_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5151-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1846.42 Bq10 mL 2.0327 
mL

01/01/61 02/23/11Source F_00001 water, Lot 83725-334
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5151-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cd-109 26819.3 Bq
Ce-139 890.424 Bq
Cesium-137 743.562 Bq
Co-57 580.6 Bq
Cobalt-60 1222.38 Bq
Hg-203 1926.02 Bq
Sn-113 1576.93 Bq
Y-88 2572.87 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1693.09 Bq10 mL 1.8639 g01/01/61 01/01/11Source G_00001 water, Lot 83725-334
Cd-109 24592.1 Bq
Ce-139 816.481 Bq
Cesium-137 681.815 Bq
Co-57 532.386 Bq
Cobalt-60 1120.87 Bq
Hg-203 1766.08 Bq
Sn-113 1445.98 Bq
Y-88 2359.21 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5151-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

01/22/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00002

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

10/31/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00003

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/03/15 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 81427-334Tuna Can_00002

Cd-109 16063 Bq
Ce-139 546 Bq
Cesium-137 465 Bq
Co-57 357 Bq
Cobalt-60 742 Bq
Hg-203 1208 Bq
Lead-210 15186 Bq
Sn-113 943 Bq
Y-88 1571 Bq

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003

Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
Lead-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006

Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Lead-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Gamma Ampuole_00001
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Reagent

Gamma Ampuole_00003
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 



Reagent

Marn Soil_00002
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 

Page 2 of 2 

, 
I 



Reagent

MarnSolid_00002
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lll'l!'!!!I 

~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 3 04-08-2010 Page 1 of 2 
rnrnnr;ih:> ()ffira. '-'--··-~--·-
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Page 60 of 1127

§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Corporate Office Laboratory 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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Qec 1 d 

A.ANALYTICS 

I 2- - ZLD -0 Lp 

An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Rad ionucl ide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item 1 
Calibration Date: Ol -Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Ind ustria l Blvd. 
At lanta, Georg ia 30318 
Te l 404· 352 •8677 

Fa x 404·352•2837 

www.ana lytics inc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram )pS UA Ue u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 4nLS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 4nLS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HPGe 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HP Ge 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HP Ge 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expande d uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Re sults." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8 % . This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--..:....::;.~___;;....:....::'V''--c;U-y/----"--'<!.-_______ _ 

M. I. Taskaeva, Radiochemist 

QA Approved: ~ /, 
D. M. Montgomery, QA Manager 

Date: 12-2r -o~ 

End of Certificate 
Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, Ca lifornia 91355 1380 Seaboard Industrial Blvd . Atl anta, Georgia, 30318 



Gamma LCS per Geometry 
Geometry: Tuna Can

Reference date 10/1/2006
Calibration Standard: 74139-334

Standard volume g / vial 1550
Standard volume transferred in g / geometry 341.9

Isotope

Certified 
Activity 

gammas/s
ec

Geometry 
Activity 

gammas/se
c

γ γ γ γ 
abundanc

e
dpm/g

Am-241 2034.3 449 0.359 219.35
Cs-137 1811.3 400 0.851 82.39
Co-60 3523 777 0.999856 136.39

Reviewed By: Chris Hough

Date: 3/15/2013
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Reagent

Tuna Can LCS_00003
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k'ec 1 d 

A ANALYTICS 
An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item I 
Calibration Date: Ol-Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404•352•2837 

www.analyticsinc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision I, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty, % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram ')PS UA UB u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 411 LS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 411 LS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HP Ge 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HPGe 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HPGe 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U- Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8%. This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--.:.....:c~---'-"v'--~--"--e...-_______ _ 
M. I. Taskaeva, Radiochemist 

QA Approved: ~ -/, 
D. M. Montgomery, QA Manager 

Date: 12 -21 ... ot; 

End of Certificate 
Corporate Office Laboratory 

Ll80 SPnhonrrl lorl11~tri;il Rlvrl Atl;int;i GPorr1ie :rn~1R 
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ANALYTICS 
An Isotope Products Laboratories Company 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Tel 404•352·8677 
Fax 404·352•2837 

www.a nalyticsi n c.com 

ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS 
BATCH127 

CAL/BRA TION DA TE: October 1r 2006 12:00 EST 

Q) 
0.. 
0 -0 

..!!? 

Cd-109 

Co-57 

Ce-139 

Hg-203 

Sn-113 

Cs-137 

Y-88 

Co-60 

Co-60 

Y-88 

88 

122 

166 

279 

392 

662 

898 

1173 

1332 

1836 

c: 
0 

~ :a 
.... 0 

..c ..c: 
7a 1ii 
(.) :a:: 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

Optional Additional Isotopes 
Pb-210 46.5 4IT LS 

Am-241 59,5 4Tf LS 

Sr-85 514 IC 

Cs-134 605 IC 

Cs-134 796 IC 

Mn-54 835 IC 

Zn-65 1116 IC 
Cal1brat1on Methods. 

0.16 1.1 0.88 

0.23 1.1 0.71 

0.17 1.0 0.58 

0.11 1.1 0.34 

0.21 1,0 0.35 

0.36 1.1 0,60 

0.19 1.0 0.33 

0.31 ,97 0.45 

0.33 .93 0.48 

0.24 1.0 0.35 

0.33 1.1 0 

0.33 1.1 0 

0.30 1.1 0 

0.30 1.0 0 

0.30 1.0 0 

0,30 1.0 0 

0.30 1.0 0 

4TT LS (4 pi Liquid Scintillation Counting) 

~ 
1ii 
E 
0 
(!) 
(!) 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.9 

0.9 

0.7 

0.8 

0.8 

0.8 

0.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.30 

0.30 

0.17 

0.17 

0.17 

0.17 

0.17 

HPGe (High Purity Germanium Gamma Ray Spectrometer) 
IC (Gamma Ray Ionization Chamber) 

2As Percent (%)from counting data 

0.2 1.64 3.3 

0.2 1.52 3.0 

0.2 1.38 2.8 

0.2 1.37 2.7 

0.2 1.30 2.6 

0.2 1.49 3.0 

0.2 1.29 2.6 

0.2 1.33 2.7 

0,2 1.32 2.6 

0.2 1.31 2.6 

0.2 1.50 3.0 

0.2 1.50 3.0 

0.2 1.36 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy 
dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV 
gamma-ray and the X-rays emitted in the decay ofHg-203, (2) between the 1333 keV gamma-ray and the 1325 keV 
single escape peak from the 1836 keV gamma-ray. 

Operations Manual Forms, ANA-QA-06 Form 1, Rev. 2, 6!1/2005 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
1249.94 IBq/Sample 

10/31/20131 

#1 1215 Sq/Sample 
#2 1264 Sq/Sample 
#3 1267 Sq/Sample 

Mean = 1248.667 

Radionuclide: 
Am-241 

1 sigma= 29.19475 1.96 sigma = 57.22171 

True Value minus 5% = 1187.443 --------
True Value plus 5% = 1312.437 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/13 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Am-241.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
469.49 Sq/Sample 

10/31/20131 

#1 451.6 Sq/Sample 

#2 477.4 Bq/Sample 

#3 455.6 Bq/Sample 

Mean = 461.5333 

Radionuclide: 

I Cs-137 

1 sigma= 13.88572 1.96 sigma= 27.21602 

True Value minus 5% = 446.0155 --------
True Value plus 5% = 492.9645 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Cs-137.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 

Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 

777 IBq/Sample 
10/31/20131 

#1 724.3 Sq/Sample 

#2 77 4.1 Sq/Sample 

#3 770 Sq/Sample 

Mean= 756.1333 

Radionuclide: 

I Co-60 

1 sigma = 27.64459 1.96 sigma= 54.1834 

True Value minus 5% = 738.15 --------
True Value plus 5% = 815.85 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Co-60.XLS 12/1/2013 
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Printed: 12/1/2013 

Gamma LCS per Geometry - Tuna Can 

Reagent ID: Tuna Can LCS 00003 
Container: 259586 

~,....,,....,.-:-:-:---~~~~~ 

Reference date 10/1 /2006 
Calibration Standard: 74139-334 

~~~~~~~~~ 

Standard volume: 1550 
Standard volume transferred: 341.9 

Certified Geometry 
Isotope Activity Activity 

gammas/sec gammas/sec 
Am-241 2034.3 448.7 
Cs-137 1811.3 399.5 
Co-60 3522 776.9 

Reviewed By: Jody Watson 

Date: 12/1/2013 

g/vial 
g/geometry 

y 
abundance 

0.359 
0.851 

0.999856 

SOP Reference: ST-RD-0102, Current Rev Form: RAD-0080 

\\Slsvr01 \rad\gamma\Calibrations\LCS STD worksheet\LCS Tuna Can dpm-g.xls 

dpm/g Bq/sample 

219.35 1249.94 
82.39 469.49 
136.36 777.00 

Revised: 11/27/2013 
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Test America St. Louis Spectrum ID: 9 Gamma 20130915 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Ge9 S/N100228730 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 08:28:21 

Analysis Time: 11/11/2013 19:50 
Analysis Quantity: 1.000E+OO Sample 

Live Time: 1800 
Real Time: 1810 
Dead Time: 0.57 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

5.305E-01 
7.243E+02 
7.235E+OO 
4.516E+02 
6.293E+OO 
4.025E+OO 
5.881E+OO 
3.059E+Ol 
l.442E+04 
5.630E+Ol 
5.714E+OO 
9.580E+Ol 
7.078E+OO 
1.477E+Ol 
5.684E+OO 

-2.970E+02 
9.991E+Ol 

-4.791E+OO 
l.215E+03 

1.715E+04 

9 Soil TunaCan.Clb - -
9 Soil TunaCan 90099 050312 
6/14/2012 10:19 
3/1/2012 13:57 
Client Routine Short Revl.lib 
9 2013-10-05 0100.PBC - -

1-Sigma 
Counting 
Uncert 

£, 
0 

769.5 
1. 0 

93.6 
1. 0 

42.6 
75.0 

110.2 
64.6 
0.9 

36.7 
34.9 

152.1 
34.4 
57.1 
65.7 
9.4 

80.0 
104.0 

0.8 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

4.082E+OO 
7.254E+OO 
6.774E+OO 
4.733E+OO 
2.678E+OO 
3.020E+OO 
6.478E+OO 
1.977E+01 
1.325E+02 
2.065E+Ol 
1.996E+OO 
1.457E+02 
2.432E+OO 
8.428E+OO 
3.737E+OO 
2.787E+Ol 
7.990E+01 
4.982E+OO 
9.198E+OO 

Analyst: Jody Watson 

1-Sigma 
Total 
Un cert 
Bq/Sample 

4.082E+OO 
3.708E+Ol 
6.784E+OO 
2.396E+01 
2.698E+OO 
3.027E+OO 
6.486E+OO 
1.984E+Ol 
8.572E+02 
2.097E+Ol 
2.018E+OO 
1.458E+02 
2.460E+OO 
8.462E+OO 
3.748E+00 
3.191E+Ol 
8.006E+Ol 
4.988E+00 
6.370E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

1.578E+01 
3.977E+OO 
2.680E+01 
3.540E+OO 
1.271E+01 
5.177E+01 
2.150E+Ol 
3.918E+Ol 
2.204E+02 
6.722E+Ol 
6.384E+OO 
4.895E+02 
4.992E+OO 
3.552E+Ol 
9.406E+OO 
8.608E+Ol 
4.336E+02 
1.653E+Ol 
1.316E+Ol 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

1 

Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Det9\9 Gamma 20130915.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge9 S/N100228730 

Calibration 
Filename: 

9 Soil TunaCan 90099 050312 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 8:28:21 AM 
1800 
1810 

0.57 % 
9 

9 Soil TunaCan.Clb 

3/1/2012 1:57:17 PM 
0.074 keV 
0.250 keV/channel 

-2.269E-08 keV/channelA2 

6/14/2012 10:19:51 AM 
165.85 keV 

Quadratic Uncertainty 1.30 % 
-8.079856E-01 + (-2.367265E-Ol*Log(E) ) + 

( -3.950640E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.42 % 

-2.387916E+Ol + ( 8.875647E+OO*Log(E) ) + 
( -9.401100E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 59keV ) 

8000 ( 1999.34keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

True coincidence correction: 

Status 
YES 
YES 
NO 
NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 35 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

36.60 
46.55 
59.57 
77.08 
88.08 
93.88 

93.88 

105.44 

122.44 

131.16 
161. 84 

191.89 
199.99 
238.40 
242.14 
276.94 
283.56 
294.85 
300.38 
338.25 

Normalized diff: 134.9778 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

401. 
22813. 
28391. 

140. 
1206. 

58. 

58. 

16.10 
0.92 
0.76 

39.21 
7.29 

87.63 

87.63 

44. 110.15 

45. 108.81 

35. 137.33 
5. 850.44 

75. 
66. 

138. 
11. 
34. 

5. 
92. 
4 8. 
45. 

47.73 
64.08 
27.30 

403.77 
114. 35 
702.33 

54.23 
84.68 
84.62 

1.13 
0.93 
0.93 
0.98 
1. 06 
1. 04 

1. 04 

1. 05 

1. 07 

1. 08 
1.11 

0.55 
0.38 
0.91 
1.18 
1. 21 
1. 22 
0.49 
1. 24 
1. 27 

1.639E-02 
2.578E-02 
3.661E-02 
4.675E-02 
5.052E-02 
5.171E-02 

5.171E-02 

5.318E-02 

5.305E-02 

5.216E-02 
4.676E-02 

4.310E-02 
4.195E-02 
3.734E-02 
3.697E-02 
3.372E-02 
3.315E-02 
3.232E-02 
3.195E-02 
2.940E-02 

Comments 
10/1/2006 12:00:00 PM 

9 2013-10-05 0100.PBC 
10/5/2013 1:00:21 AM 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 
59.54 

93.35 
93.35 
92.59 
93.35 
93.35 
93.35 
93.35 

105.31 
105.31 
121. 78 
121. 78 
131.29 
163.38 
163.38 

238.63 
242.00 
277.28 
284.30 
295.09 
300.03 
338.32 

4.250 
35.900 

5.561 
5.810 
5.584 
5.810 
5.561 
5.561 
5.810 

21.200 
21.200 
28.580 
28.580 
18.000 

5.080 
5.080 

43.300 
7.430 
6.310 
6.140 

19.300 
3.280 

12.010 

***** 
Act. Nuc 

Bq/Sampl 

l.442E+04 PB210 
1.215E+03 AM241 

PBC<MDA AC228 
l.069E+Ol U235 
1.115E+Ol TH234 
1.069E+Ol U235 
2.622E+Ol AC228 

PBC<MDA AC228 
l.069E+Ol U235 

PBC<MDA EU155 
5.881E+OO EU155 

PBC<MDA EU152 
2.352E+OO EU152 

PBC<MDA Pa234 
PBC<MDA U235 

l.068E+OO U235 

6.216E+Ol PB212 
PBC<MDA PB214 
PBC<MDA TL208 

HL>Cutoff Il31 
PBC<MDA PB214 
PBC<MDA PB212 
PBC<MDA AC228 
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338.32 12.010 l.661E+Ol AC228 
344.89 28. 130.46 1. 27 2.905E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 2.923E+OO EU152 
351.72 86. 44.07 1. 28 2.860E-02 351. 93 37.600 PBC<MDA PB214 
367.42 39. 64.82 0.53 2.775E-02 
519.92 99. 37.67 0.41 2.164E-02 
562.86 22. 127.02 1. 4 7 2.040E-02 563.24 8.350 PBC<MDA CS134 
570.13 20. 136.61 1. 47 2.024E-02 569.32 15.380 PBC<MDA CS134 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

3 

pk energy area uncert fwhm 

570.13 20. 136.24 1. 4 7 

corr 

2.024E-02 

nuclide 
569.47 
569.32 
569.47 
583.02 
609.31 
661. 66 

brnch. 
8.200 

15.380 

act. nuc 
6.589E+OO Pa234 

PBC<MDA CS134 
6.607E+OO Pa234 

PBC<MDA TL208 
6.578E+OO BI214 
4.516E+02 CS137 

583.13 
609.58 
661. 61 
712.89 
727.11 
766.71 

779.17 

797.04 
860.47 
883.68 

910.66 

943.80 
964.12 

996.48 

1121.05 
1173.15 
1272.28 

1332.36 
1460.86 
1764.37 

4 0. 
105. 

10643. 
39. 
17. 
33. 

59. 

60.64 
31. 70 

1. 05 
39.12 

152.13 
79.97 

42.55 

6. 290.73 
19. 137.44 
19. 133.89 

44. 76.62 

24. 117.47 
14. 228.97 

16. 177.62 

28. 
5976. 

11. 

5385. 
1. 
7. 

81.71 
1. 44 

75.03 

1. 39 
76.97 
64.03 

1. 48 
0.98 
1. 45 
0.70 
1. 60 
1. 63 

1. 64 

1. 66 
1. 71 
1. 72 

1. 7 5 

1. 77 
1. 79 

1. 81 

1. 90 
1. 98 
2.01 

2.00 
2.13 
2.31 

l.989E-02 
1.925E-02 
l.810E-02 
1. 711E-02 
l.686E-02 
1.620E-02 

1. 600E-02 

1.565E-02 
1.482E-02 
1.456E-02 

l.418E-02 

1.377E-02 
l.357E-02 

1.323E-02 

l.206E-02 
1.163E-02 
1.088E-02 

l.050E-02 
9.749E-03 
8.350E-03 

727.17 
766.41 
766.41 
778.92 
778.92 
801.95 
860.56 
880.53 
883.24 
911.07 
911. 07 
946.02 
964.11 
964.11 
996.33 
996.33 

1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

8.200 
84.500 
46.090 
85.210 

7.550 
0.294 
0.294 

12.940 
12.940 

8.690 
12.420 

6.000 
9.600 

29.000 
29.000 
13.400 
14.605 
14.605 
10.600 
10.600 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

PBC<MDA 81212 
PBC<MDA PA234M 

3.867E+02 PA234M 
PBC<MDA EU152 

2.273E+Ol EU152 
PBC<MDA CS134 
PBC<MDA TL208 
PBC<MDA Pa234 

7.529E+OO Pa234 
PBC<MDA AC228 

1.400E+Ol AC228 
PBC<MDA Pa234 
PBC<MDA EU152 

5.560E+OO EU152 
PBC<MDA EU154 

1.149E+Ol EU154 
PBC<MDA 81214 

7.254E+02 C060 
PBC<MDA EU154 

2.924E+OO EU154 
7.231E+02 C060 

PBC<MDA K40 
PBC<MDA 81214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.03 
307.92 
351.89 
7 67. 05 
799.44 

1469.05 
2079.05 
2850.97 

36.60 
77.08 
88.08 

191.89 
199.99 
367.42 
519.92 
712.89 

1187. 
958. 

1452. 
448. 
552. 
225. 
287. 

70. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

401. 2.444E+04 
140. 2.995E+03 

1215. 2.405E+04 
75. 1.732E+03 
66. 1. 585E+03 
39. l.407E+03 
99. 4.576E+03 
39. 2.299E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.10 
39.21 
5.28 

47.73 
64.08 
56.65 
37.67 
39.12 

This section based on library: Client Routine Short Revl.lib 

1.125 
0.976 
1. 055 
0.547 
0.381 
0.534 
0.415 
0.697 

s 

s 
s 
sM 
sM 
s 
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************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.85 46.55 5511. 22813. 12.674 0.92 0.933 
AM-241 237.89 59.57 4281. 28391. 15.773 0.76 0.933 
TH-234 245.32 61. 42 2410. -799. -0.444 9.38 1.014s 
TH-234 365.80 91. 55 1239. -50. -0.028 101.12 1.042s 
AC-228 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
U-235 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
EU-155 421. 32 105.44 1171. 44. 0.025 110.15 l.054s 
EU-152 489.29 122.44 1159. 45. 0.025 108.81 1.070s 
Pa-234 524.18 131.16 1124. 35. 0.019 137.33 l.079s 
U-235 574.13 143.65 1203. -48. -0.026 103.98 1. 09ls 
U-235 646.89 161.84 752. 5. ' 0.003 850.44 1.109s 
U-235 821.22 205.44 1091. -13. -0.007 349.16 l.148s 
PB-212 953.27 238.46 993. 125. 0.070 36.68 1.179 
PB-214 968.00 242.14 1005. 11. 0.006 403.77 1.182 
TL-208 1107.16 276.94 791. 34. 0.019 114.35 1. 214 
I-131 1133.66 283.56 738. 5. 0.003 702.33 1. 221 
PB-214 1178.79 294.85 573. 92. 0.051 54.23 0.490s 
PB-212 1200.93 300.38 789. 4 8. 0.026 84.68 1. 235 
AC-228 1352.39 338.25 701. 45. 0.025 84.62 l.270s 
EU-152 1378.94 344.89 662. 28. 0.016 130.46 l.275s 
PB-214 1406.26 351.72 669. 86. 0.048 44.07 1. 282 
I-131 1455.88 364.13 713. -34. -0.019 113. 88 1. 293 
BE-7 1909.01 477.42 744. -6. -0.003 644.25 1. 392s 
CS-134 2250.78 562.86 388. 22. 0.012 127.02 1.466s 
CS-134 2279.86 570.13 352. 20. 0.011 136.61 l.471s 
Pa-234 2279.88 570.13 352. 20. 0.011 136.24 1. 471 
TL-208 2331. 87 583.13 356. 40. 0.022 60.64 l.482s 
CS-134 2410.14 602.69 309. -17. -0.010 144.66 1. 500s 
BI-214 2437.68 609.58 271. 105. 0.058 31. 70 0.982s 
CS-137 2645.82 661. 61 300. 10643. 5.913 1. 05 1. 452 
BI-212 2907.87 727.11 318. 17. 0.009 152.13 1.60ls 
PA-234M 3066.30 766.71 335. 33. 0.018 79.97 1.633s 
EU-152 3116.13 779.17 285. 59. 0.033 42.55 1. 643s 
CS-134 3187.66 797.04 169. 6. 0.004 290.73 1. 66ls 
TL-208 3441. 43 860.47 347. 19. 0.011 137.44 1. 707 
Pa-234 3534.30 883.68 311. 19. 0.010 133.89 1. 722 
AC-228 3642.26 910.66 550. 44. 0.025 76.62 1. 7 4 6s 
Pa-234 3774.84 943.80 378. 24. 0.013 117.47 1. 772 
EU-152 3856.15 964.12 492. 14. 0.008 228.97 1. 7 8 6s 
AC-228 3874.97 968.82 503. -12. -0.007 261.56 1. 7 90s 
EU-154 3985.65 996.48 415. 16. 0.009 177. 62 1.810s 
BI-214 4484.12 1121.05 307. 28. 0.016 81.71 1. 901 
C0-60 4692.63 1173.15 172. 5976. 3.320 1. 44 1.975 
EU-154 5089.34 1272.28 31. 11. 0.006 75.03 2.008s 
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Nuclide 
C0-60 
K-40 
BI-214 

Channel 
5329.81 
5844.14 
7059.18 

Energy 
1332.36 
1460.86 
1764.37 

Background 
33. 
33. 
18. 

Net area 
5385. 

1. 
7. 

Cnts/sec 
2.991 
0.001 
0.004 

Uncert 
1. 39 

76.97 
64.03 

FWHM 
1. 997 
2.131 
2.314s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

Average 
Activity 
Bq/Sample 

BE-7 C -1.3766E+OO 

K-40 N 5.3052E-Ol 

C0-60 F 7.2427E+02 

I-131 I -6.5562E-Ol 

CS-134 I 7.2349E+OO 

CS-137 I 4.5157E+02 

EU-152 F 6.2931E+OO 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-1.377E+00 &( 2.979E+01 6.44E+02 1.05E+Ol G 

4. 66E+ll 
1460.83 5.305E-01 (P 1.578E+Ol 7.70E+01 l.07E+Ol G 

l.93E+03 
1332.50 7.231E+02 3.977E+OO 1.39E+OO 1.00E+02 G 
1173.24 7.254E+02 7.748E+OO 1.44E+OO 9.99E+Ol G 

364.48-8.173E-01 
284.30 1.496E+OO 
636.97-6.785E-01 % 

604.71-5.518E+OO ?( 

795.87 5.593E-02 % 
569.32 3.786E+Ol ?( 

801.95 2.811E+01 &( 
563.24 7.820E+Ol ?( 

661.66 4.516E+02 

344.29 2.923E+OO ( 
121.78 2.352E+OO &( 
778.92 2.273E+01 ( 
964.11 5.560E+OO ?( 

1112.07 3.764E-02 & 
1408.00 2.382E-01 % 

8.02E+OO 
3.098E+OO 1.14E+02 8.17E+Ol G 
3.530E+Ol 7.02E+02 6.14E+OO G 
3.837E+Ol 1.67E+03 7.17E+OO G 

7.54E+02 
2.680E+Ol 1.45E+02 9.76E+Ol G 
3.854E+01 2.03E+04 8.55E+01 G 
1.733E+02 1.37E+02 l.54E+Ol G 
2.787E+02 2.91E+02 8.69E+OO G 
3.322E+02 1.27E+02 8.35E+00 G 

l.10E+04 
3.540E+OO 1.05E+OO 8.52E+Ol G 

4.94E+03 
1.271E+Ol 1.30E+02 2.65E+Ol G 
8.497E+OO 1.09E+02 2.86E+Ol G 
3.138E+01 4.25E+Ol 1.29E+Ol G 
4.275E+Ol 2.29E+02 1.46E+Ol G 
4.286E+Ol 3.35E+04 1.36E+Ol G 
9.762E+OO 1.12E+03 2.lOE+Ol G 
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Nuclide Ave activity 

EU-154 I 4.0247E+OO 

EU-155 I 5.8806E+OO 

TL-208 N 3.0591E+Ol 

PB-210 N l.4424E+04 

PB-212 N 5.6299E+Ol 

PB-214 N 5.7137E+OO 

BI-212 N 9.5804E+Ol 

BI-214 N 7.0777E+OO 

AC-228 N 1.4766E+Ol 

Pa-234 N 5.6844E+OO 

Energy Activity Code Peak MDA Comments 

873.23 7.271E-01 &( 
123.10 6.921E-02 & 

1274.54 2.924E+OO ?( 
723.36 4.766E-01 % 

1004.77 4.567E-01 % 
996.33 1.149E+Ol 

105.31 5.881E+OO 
86.54-3.761E-01 % 

3.14E+03 
5.177E+Ol 2.10E+03 1.23E+Ol G 
7.391E+OO 3.19E+03 4.08E+Ol G 
7.338E+OO 7.50E+Ol 3.52E+Ol G 
2.324E+Ol 1.43E+03 2.02E+Ol G 
3.539E+Ol 2.28E+03 l.80E+Ol G 
6.852E+Ol 1.78E+02 1.06E+Ol G 

1. 81E+03 
2.150E+Ol l.10E+02 2.12E+Ol G 
1.959E+01 1.56E+03 3.07E+01 G 

6.98E+02 
583.02 1.750E+Ol ?(P 3.918E+Ol 6.06E+Ol 8.45E+Ol G 
277.28 1.153E+02 (P 4.564E+02 1.14E+02 6.31E+OO G 
860.56 7.666E+Ol ( 3.531E+02 l.37E+02 1.24E+01 G 

8.14E+03 
46.54 1.442E+04 2.204E+02 9.19E-01 4.25E+OO G 

6.98E+02 
238.63 5.630E+Ol ?( 6.722E+Ol 3.67E+Ol 4.33E+Ol G 
300.03 3.298E+02 + 9.255E+02 8.47E+Ol 3.28E+OO G 

351.93 4.435E+OO ?( 
295.09 8.205E+OO ( 
242.00 2.259E+OO -

5.84E+05 
6.384E+OO 4.41E+Ol 3.76E+Ol G 
l.021E+Ol 5.42E+Ol 1.93E+01 G 
3.053E+Ol 4.04E+02 7.43E+OO G 

6.98E+02 
727.17 9.580E+Ol &( 4.895E+02 1.52E+02 7.55E+OO G 
785.42 5.436E+Ol & 2.991E+03 l.62E+03 1.28E+OO G 

5.84E+05 
609.31 6.578E+OO (P 4.992E+OO 3.17E+Ol 4.61E+Ol G 

1120.29 8.602E+OO (P 2.581E+Ol 8.17E+Ol l.51E+01 G 
1764.49 3.099E+OO - P 9.807E+OO 6.40E+01 l.54E+01 G 

911.07 1.400E+01 ?( 
968.97-6.746E+OO -
338.32 l.661E+Ol 

93.35 2.622E+Ol & 

2.10E+03 
3.552E+01 7.66E+Ol 2.90E+Ol G 
5.930E+01 2.62E+02 1.75E+Ol G 
4.660E+Ol 8.46E+Ol l.20E+01 G 

Energy duplication 
7.608E+Ol 8.76E+Ol 5.56E+OO XA 

l.63E+12 
131.29 2.059E+OO ?( 9.406E+OO 1.37E+02 1.80E+Ol G 
569.47 6.607E+OO ( 3.016E+Ol 1.36E+02 8.20E+OO G 
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7 

Energy 
946.02 
883.24 
880.53 

Activity 
7.154E+OO 
O.OOOE+OO -
1.202E+Ol 

( 2.808E+Ol l.17E+02 1.34E+Ol G 
4.308E+Ol 1.00E+03 9.60E+OO G 
5.396E+Ol 1.34E+02 6.00E+OO G 

TH-234 N -2.9703E+02 1. 63E+12 
63.29-2.970E+02 8.608E+Ol 9.38E+OO 3.81E+OO G 
92.59-9.593E+OO & 3.217E+Ol 1. 01E+02 5.58E+OO G 

PA-234M N 9.9914E+Ol 1. 63E+12 
1001.00-8.049E-01 % ( 4.336E+02 1.58E+04 8.37E-01 G 

766.41 3.867E+02 & ( l.026E+03 8.00E+Ol 2.94E-Ol G 

U-235 N -4.7913E+OO 2. 57E+ll 
143.79-4.791E+OO ? ( l.653E+Ol 1.04E+02 1.lOE+Ol G 
205.33-3.609E+OO & 4.212E+Ol 3.49E+02 5.0lE+OO G 
163.38 1. 068E+OO + 3.053E+Ol 8.50E+02 5.08E+OO G 

Energy duplication 
93.35 l.069E+Ol & 3.lOlE+Ol 8.76E+Ol 5.81E+OO X 

AM-241 T 1.2145E+03 
59.54 1.215E+03 

1.58E+05 
l.316E+Ol 7.57E-Ol 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 
TH-234 
AC-228 
U-235 
EU-155 
EU-152 
U-235 
U-235 
U-235 
AC-228 
EU-152 
BE-7 
CS-134 
CS-134 
CS-134 
PA-234M 
EU-152 
CS-134 
AC-228 
EU-152 
AC-228 
EU-154 
EU-154 

61. 42 
91. 55 
93.35 
93.35 

105.44 
122.44 
143.65 
161. 84 
205.44 
338.25 
344.89 
477.42 
562.86 
570.13 
602.69 
766.71 
779.17 
797.04 
910.66 
964.12 
968.82 
996.48 

1272.28 

2410. 
1239, 
1253. 
1253. 
1171. 
1159. 
1203. 

752. 
1091. 

701. 
662. 
744. 
388. 
352. 
309. 
335. 
285. 
169. 
550. 
492. 
503. 
415. 

31. 
P - Peakbackground subtraction 

-799. 
-50. 

58. 
58. 
44. 
45. 

-48. 
5. 

-13. 
45. 
28. 
-6. 
22. 
20. 

-17. 
33. 
59. 

6. 
44. 
14. 

-12. 
16. 
11. 

-0.444 
-0.028 

0.032 
0.032 
0.025 
0.025 

-0.026 
0.003 

-0.007 
0.025 
0.016 

-0.003 
0.012 
0.011 

-0.010 
0.018 
0.033 
0.004 
0.025 
0.008 

-0.007 
0.009 
0.006 

***** S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

0 F N U C L I D E S I N 

Nuclide 

BE-7 #A 
K-40 A 
C0-60 
I-131 A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 A 
PB-210 
PB-212 A 

-1.3766E+OO 
5.3052E-01 
2.8537E+02 

-6.5562E-01 
6.7120E-01 
3.8340E+02 
4.3789E+OO 
2.2731E+OO 
2.1856E+OO 
2.3406E+OO 
1.1574E+04 
4.3076E+OO 

Time Corrected 
Activity 

Bq/Sample 

>12 Halflives 
5.3052E-01 
7.2427E+02 

>12 Halflives 
7.2349E+OO 
4.5157E+02 
6.2931E+OO 
4.0247E+OO 
5.8806E+OO 
3.0591E+Ol 
1.4424E+04 
5.6299E+Ol 

Uncertainty 
Counting 

6.4425E+02% 
7.695E+02% 
l.001E+00% 

l.1388E+02% 
9.362E+01% 
1.048E+00% 
4.255E+01% 
7.503E+01% 
1.102E+02% 
6.464E+01% 
9.188E-01% 
3.668E+01% 

9.38 
101.12 

87.63 
87.63 

110.15 
108.81 
103.98 
850.44 
349.16 

84.62 
130.46 
644.25 
127.02 
136.61 
144.66 

79.97 
42.55 

290.73 
76.62 

228.97 
261.56 
177.62 

75.03 

-2.970E+02 
-9.593E+OO 

2.622E+Ol 
l.069E+Ol 
5.881E+OO 
2.352E+OO 

-4.791E+OO 
1.068E+OO 

-3.609E+OO 
1.661E+Ol 
2.923E+OO 
O.OOOE+OO 
7.820E+Ol 
3.786E+Ol 

-5.518E+OO 
3.867E+02 
2.273E+Ol 
2.811E+Ol 
1.400E+Ol 
5.560E+OO 

-6.746E+OO 
1.149E+Ol 
2.924E+OO 

S A M P L E 
1 Sigma 

***** 

2.9788E+Ol 

3.0977E+OO 

MDA 
Bq/Sample 

1.58E+Ol 
3.98E+OO 

2.68E+Ol 
3.54E+OO 
1. 27E+O 1 
5.18E+Ol 
2.15E+Ol 
3.92E+Ol 
2.20E+02 
6.72E+Ol 
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PB-214 A 
BI-212 #A 
BI-214 
AC-228 #A 
Pa-234 A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.6962E+OO 
7.3301E+OO 
7.0561E+OO 
6.2874E+OO 
5.6844E+OO 

-2.9703E+02 
9.9914E+01 

-4.7913E+OO 
1.2008E+03 

5.7137E+OO 
9.5804E+01 
7.0777E+OO 
1.4766E+Ol 
5.6844E+OO 

-2.9703E+02 
9. 9914E+Ol 

-4.7913E+OO 
l.2145E+03 

3.494E+01% 
1. 521E+02% 
3.436E+01% 
5.708E+01% 
6.574E+01% 
9.384E+00% 
7.997E+01% 
l.040E+02% 
7.573E-01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

6.38E+OO 
4.89E+02 
4.99E+OO 
3.55E+Ol 
9.41E+OO 
8.61E+Ol 
4.34E+02 
1.65E+Ol 
1. 32E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.3 keV) 1.346E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.3 keV) 1.6883195E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 11 Gamma 20131574 

Sample Description: 77739 Gamma LCS 160-77739~2-A 

Detector: Gell S/N09363993 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 09:57:50 

Analysis Time: 11/11/2013 19:53 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1893 
Dead Time: 4.93 

Efficiency Cal File: 11 Soil TunaCan.Clb 
Efficiency Cal Desc: Gell TunaCanCal 90099 032912 
Efficiency Cal Date: 4/2/2012 17:29 

Energy Cal Date: 2/28/2012 13:09 
Library: Client Routine Short Revl.lib 

Bkgd Correction File: 11 2013-10-05 0101.PBC 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

-3.130E+OO 
7.741E+02 
5.627E+OO 
4.774E+02 
2.514E+OO 
2.899E+OO 

-4.263E-Ol 
4.864E+Ol 
l.502E+04 
9.754E+Ol 
8.604E+OO 
3.977E+02 
2.554E+OO 
2.142E+Ol 
3.857E+OO 

-8.093E+Ol 
2.658E+Ol 
4.288E+OO 
l.264E+03 

l.816E+04 

Analyst: Jody Watson 

1-Sigma 
Counting 
Uncert 

% 

551. 4 
1. 0 

57.9 
1.1 

70.6 
99.0 

1708.0 
31. 0 

1. 0 
22.9 
23.5 
48.0 
72.7 
41. 5 

167.3 
34.3 

103.4 
110.2 

0. 8 

1-Sigma 
Counting 
Un cert 
Bq/Sample 

1. 726E+Ol 
7.995E+OO 
3.259E+OO 
5.441E+OO 
l.774E+OO 
2.868E+OO 
7.281E+OO 
l.507E+Ol 
1. 504E+02 
2.231E+Ol 
2.021E+OO 
1.908E+02 
l.857E+OO 
8.893E+OO 
6.451E+OO 
2.773E+Ol 
2.749E+Ol 
4.726E+OO 
l.065E+Ol 

1-Sigma 
Total 
Un cert 
Bq/Sample 

1. 72 6E+Ol 
3. 968E+Ol 
3.273E+OO 
2.542E+Ol 
1. 779E+OO 
2.872E+OO 
7.281E+OO 
1.528E+Ol 
8.949E+02 
2.319E+Ol 
2.070E+OO 
l.919E+02 
l.862E+OO 
8. 960E+OO 
6.454E+OO 
2.805E+Ol 
2.752.E+Ol 
4.731E+OO 
6.644E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

l.982E+Ol 
3.551E+OO 
3.600E+Ol 
4.209E+OO 
l.482E+Ol 
6.079E+Ol 
2.440E+Ol 
3.485E+Ol 
2.572E+02 
5.738E+Ol 
5.061E+OO 
5.097E+02 
6.709E+OO 
3.627E+Ol 
7.418E+OO 
7.226E+Ol 
5.227E+02 
1.716E+Ol 
l.590E+Ol 
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Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detll\11 Gamma 20131574.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell S/N09363993 

Calibration 
Filename: 

10/31/2013 9:57:50 AM 
1800 
1893 

4.93 % 
11 

11 Soil TunaCan.Clb 
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/28/2012 1:09:34 PM 
0.055 keV 
0.250 keV/channel 

-2.946E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.72 % 

-2.393599E+Ol + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.58keV) 

8000 ( 1999.47keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

total peaks alloc. 20 cutoff: 
Energy Calibration 

Normalized diff: 

***** s u MM A R y 0 F p 

Peak Area Uncert FWHM 
Energy 

36.68 379. 16.28 1. 05 
40.49 133. 55.66 1. 66 
46.62 19658. 0.86 0.90 
49.77 415. 28.03 0.60 
55.95 145. 50.29 0.62 
59.56 25028. 0.84 0.88 
77.07 147. 27.49 0.93 
79.28 92. 44.04 0.93 
88.07 1082. 8.02 0.97 
93.79 56. 88.49 0.94 

93.79 56. 88.49 0.94 

122.18 61. 70.58 0.97 
143.95 39. 110.20 0.99 
205.37 11. 379.21 1. 05 
238.51 197. 20.94 0.80 

276.63 35. 99.46 1.11 
283.85 38. 97.31 1.12 
295.03 118. 34.12 0.33 
338.09 43. 83.18 1.17 

351. 83 104. 27.31 1. 27 
430.82 38. 58.13 0.50 
582.88 93. 29.40 0.81 
609.24 36. 53.14 1. 41 

NO 
NO 
NO 

5.00E+01% 

46.5155 

E A K S I 
Corrctn 
Factor 

1.405E-02 
1. 7 llE-02 
2.193E-02 
2.434E-02 
2.870E-02 
3.lOlE-02 
3.947E-02 
4.022E-02 
4.263E-02 
4.362E-02 

4.362E-02 

4.466E-02 
4.238E-02 
3.439E-02 
3.106E-02 

2.800E-02 
2.752E-02 
2.681E-02 
2.436E-02 

2.369E-02 
2.050E-02 
l.643E-02 
l.590E-02 

N 

Comments 
10/1/2006 12:00:00 PM 

11 2013-10-05 0101.PBC 
10/5/2013 l:Ol:56 AM 

R A N G E ***** 
Nuclide Brnch. Act. Nuc 
Energy Ratio Bq/Sampl 

46.54 4.250 1.460E+04 PB210 

59.54 35.900 l.264E+03 AM241 

93.35 5.561 PBC<MDA AC228 
93.35 5.810 l.224E+Ol U235 
93~35 5.561 3.003E+Ol AC228 
93.35 5.561 PBC<MDA AC228 
93.35 5.810 1.224E+Ol U235 

121. 7 8 28.580 PBC<MDA EU152 
143.79 10.960 PBC<MDA U235 
205.33 5.010 PBC<MDA U235 
238.63 43.300 9.754E+Ol PB212 
242.00 7.430 4.711E+Ol PB214 
277.28 6.310 PBC<MDA TL208 
284.30 6.140 HL>Cutoff Il31 
295.09 19.300 1.273E+Ol PB214 
338.32 12.010 PBC<MDA AC228 
338.32 12.010 l.900E+Ol AC228 
351.93 37.600 6.484E+OO PB214 

583.02 84.500 4.864E+Ol TL208 
609.31 46.090 PBC<MDA BI214 
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661.78 
727.09 
766.55 

9292. 1.14 
28. 78.07 
21. 103.43 

1. 38 
1. 51 
1. 54 

1.495E-02 
1.392E-02 
l.338E-02 

609.31 
661.66 
727.17 
766.41 

46.090 
85.210 

7.550 
0.294 

PBC<MDA BI214 
4.774E+02 CS137 

PBC<MDA BI212 
PBC<MDA PA234M 
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pk energy 
777.51 
783.74 
794.26 

803.02 

809.12 
881.76 

911.09 

946.06 

964.47 
969.64 

995.59 

1005.86 

1111. 78 
1120.17 

1173.37 
1332.61 
1408.05 
14 61. 51 
1764.74 

area 
11. 
37. 
21. 

24. 

uncert 
209.97 

55.82 
97.99 

97.75 

83. 35.39 
16. 167.27 

50. 56.96 

15. 197.34 

6. 552.78 
40. 73.12 

5. 472.23 

25. 98.95 

13. 217.05 
-3. 815.86 

5261. 
4798. 

2. 
-5. 

4. 

1. 46 
1. 46 

375.29 
196.71 

76.03 

fwhm 
1. 55 
1. 56 
1. 57 

1. 57 

0.57 
1. 64 

1. 66 

1. 69 

1. 71 
1. 71 

1. 73 

1. 74 

1. 83 
1. 83 

1. 87 
2.01 
2.06 
2.10 
2.34 

corr 
l.322E-02 
1. 313E-02 
1. 300E-02 

1.293E-02 

1.284E-02 
l.203E-02 

l.172E-02 

l.139E-02 

1.122E-02 
1.118E-02 

1. 094E-02 

1.087E-02 

1.004E-02 
9.985E-03 

9.629E-03 
8.708E-03 
8.334E-03 
8.093E-03 
6.950E-03 

nuclide 
778.92 
785.42 
795.87 
795.87 
801.95 
801.95 

880.53 
880.53 
911. 07 
911. 07 
946.02 
946.02 
964.11 
968. 97 
968. 97 
996. 33 
996.33 

1004.77 
1004.77 
1112.07 
1120.29 
1120.29 
1173.24 
1332.50 
1408.00 
1460.83 
1764.49 

brnch. 
12.940 
1. 280 

85.530 
85.530 

8.690 
8.690 

6.000 
6.000 

29.000 
29.000 
13.400 
13.400 
14.605 
17.460 
17.460 
10.600 
10.600 
18.010 
18.010 
13.644 
15.100 
15.100 
99.900 
99.980 
21.005 
10.670 
15.400 

act. 
PBC<MDA 
PBC<MDA 
PBC<MDA 

1.118E+Ol 
PBC<MDA 

1.296E+02 

nuc 
EU152 
BI212 
CS134 
CS134 
CS134 
CS134 

PBC<MDA Pa234 
1.263E+Ol Pa234 

PBC<MDA AC228 
1.937E+Ol AC228 

PBC<MDA Pa234 
5.589E+OO Pa234 

PBC<MDA EU152 
PBC<MDA AC228 

2.650E+Ol AC228 
PBC<MDA EU154 

4.659E+OO EU154 
PBC<MDA EU154 

l.238E+Ol EU154 
PBC<MDA EU152 
PBC<MDA BI214 
PBC<MDA BI214 

7.711E+02 C060 
7.771E+02 C060 

PBC<MDA EU152 
PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.42 
161.64 
198.72 
223.43 
307.85 
316.66 
351. 83 

1722.30 
3235.39 

36.68 
40.49 
49.77 
55.95 
76.98 
79.18 
88.07 

430.82 
809.12 

1142. 
2139. 
3929. 
2399. 

749. 
776. 

1541. 
189. 
156. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

379. 2.697E+04 
133. 7.772E+03 
415. 1. 703E+04 
145. 5.063E+03 
144. 3.650E+03 

92. 2.284E+03 
1188. 2.786E+04 

38. 1. 838E+03 
83. 6.465E+03 

1 - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.28 
55.66 
28.03 
50.29 
28.13 
44.14 
5.50 

58.13 
35.39 

This section based on library: Client Routine Short Revl.lib 

1. 053 
1. 663 
0.596 
0.624 
0.929 
0.931 
0. 967 
0.499 
0.565 

s 
s 
sM 
sM 

D 
D 
M 

sM 
sM 
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************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma 9-
0 keV 

PB-210 185.97 46.58 5420. 20194. 11.219 1. 00 0.891 
AM-241 237.87 59.56 4487. 25028. 13. 905 0.84 0.879 
TH-234 245.79 61. 54 1206. -184. -0.102 30.79 0.916s 
EU-155 344.35 86.20 1723. -110. -0.061 54.41 0.938s 
TH-234 380.25 95.17 736. -49. -0.027 217.31 0.943s 
AC-228 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
U-235 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
EU-152 488.19 122.18 902. 61. 0.034 70.58 0.970 
Pa-234 515.00 128.88 487. -5. -0.003 614.61 0.979s 
U-235 575.24 143.95 913. 39. 0.022 110.20 0.990 
U-235 653.29 163.47 852. -24. -0.013 174.70 1.008s 
U-235 820.79 205.37 802. 11. 0.006 379.21 1.047s 
PB-212 953.29 238.51 493. 181. 0.100 20.94 0.805s 
TL-208 1105.71 276.63 601. 35. 0.020 99.46 1.112 
I-131 1134.60 283.85 649. 38. 0.021 97.31 1.118s 
PB-214 1179.31 295.03 449. 118. 0.066 34.12 0. 32 6s 
AC-228 1351.48 338.09 606. 43. 0.024 83.18 1.167s 
EU-152 1375.50 344.10 616. -11. -0.006 332.03 1.172s 
PB-214 1406.43 351.83 281. 104. 0.058 27.31 1. 272 
I-131 1459.85 365.19 588. -9. -0.005 397.04 1.190s 
CS-134 2276.28 569.34 325. -6. -0.003 443.16 1.371s 
TL-208 2330.42 582.88 188. 93. 0.052 29.40 0.812s 
CS-134 2420.48 605.39 382. -27. -0.015 105.10 1.401s 
BI-214 2435.87 609.24 337. 36. 0.020 53.14 1. 405 
I-131 2546.22 636.83 346. -21. -0.011 129.62 1.429s 
CS-137 2645.99 661.78 289. 9292. 5.162 1.14 1. 383 
BI-212 2907.26 727.09 233. 28. 0.016 78.07 1.507s 
PA-234M 3065.10 766.55 231. 21. 0.012 103.43 1.540s 
EU-152 3108.94 777.51 242. 11. 0.006 209.97 1. 551 
BI-212 3133.87 783.74 191. 37. 0.020 55.82 1.556s 
CS-134 3175.96 794.26 196. 21. 0.012 97.99 1.565s 
CS-134 3210.97 803.02 270. 24. 0.014 97.75 1.570s 
EU-154 3489.14 872.55 366. -19. -0.011 144.57 1.630s 
Pa-234 3525.99 881. 76 369. 16. 0.009 167.27 1.637s 
AC-228 3643.32 911.09 388. 50. 0.028 56. 96 1.662s 
Pa-234 3783.25 946.06 451. 15. 0.009 197.34 1.691s 
EU-152 3856.91 964.47 471. 6. 0.003 552.78 1. 706 
AC-228 3877.61 969.64 400. 40. 0.022 73.12 1.710s 
EU-154 3981.42 995.59 334. 5. 0.003 472.23 l.733s 
PA-234M 3998.45 999.85 318. -11. -0.006 222.98 1.737s 
EU-154 4022.53 1005.86 285. 25. 0.014 98.95 1.740s 
EU-152 4446.33 1111.78 362. 13. 0.007 217.05 1. 828 
C0-60 4692.81 1173.37 99. 5261. 2.923 1. 46 1. 869 
EU-154 5088.59 1272.27 32. -3. -0.002 240.74 1.958s 
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Nuclide 
C0-60 
EU-152 
K-40 
BI-214 

Channel 
5330.12 
5632.05 
5846.05 
7060.05 

Energy 
1332.61 
1408.05 
1461.51 
1764.74 

Background 
17. 
23. 
36. 
19. 

Net area 
4798. 

2. 
-5. 

4. 

Cnts/sec 
2.666 
0.001 

-0.003 
0.002 

Un cert 
1. 46 

375.29 
196.71 

76.03 

FWHM 
2. 011 
2.064s 
2.105s 
2.336s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 c 5.0838E-01 

K-40 N -3.1300E+OO 

C0-60 F 7.7409E+02 

I-131 I 6.2628E-01 

CS-134 I 5.6266E+OO 

CS-137 I 4.7736E+02 

EU-152 F 2. 5135E+OO 

0 F 1 I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60 5.084E-Ol %( 3.156E+Ol 1.84E+03 l.05E+Ol G 

4.66E+ll 
1460.83-3.l30E+OO ?(P 1.982E+Ol l.97E+02 1.07E+Ol G 

1332.50 7.771E+02 
1173.24 7.711E+02 

364.48-2.551E-Ol ?( 
284.30 1.235E+Ol &( 
636.97-l.037E+Ol + 

604.71-l.027E+Ol ?( 
795.87 1.118E+Ol &( 
569.32-l.345E+Ol + 
801.95 1.296E+02 ( 
563.24 8.247E+OO & 

661.66 4.774E+02 

344.29-1.329E+OO ?( 
121.78 3.826E+OO ( 
778.92 4.945E+OO ( 
964.11 2.713E+OO ( 

1112.07 7.290E+OO ( 
1408.00 8.363E-01 &( 

l.93E+03 
3.551E+OO 1.46E+OO 1.00E+02 G 
7.193E+OO 1.46E+OO 9.99E+Ol G 

8.02E+00 
3.405E+OO 3.97E+02 8.17E+Ol G 
3.994E+Ol 9.73E+Ol 6.14E+OO G 
4.501E+Ol 1.30E+02 7.17E+OO G 

7.54E+02 
3.600E+Ol 1.05E+02 9.76E+Ol G 
3.663E+Ol 9.80E+Ol 8.55E+Ol G 
2.019E+02 4.43E+02 1.54E+Ol G 
4.227E+02 9.78E+Ol 8.69E+OO G 
3.713E+02 l.33E+03 8.35E+OO G 

1.10E+04 
4.209E+OO l.14E+OO 8.52E+Ol G 

4.94E+03 
1.482E+Ol 3.32E+02 2.65E+Ol G 
8.921E+OO 7.06E+Ol 2.86E+Ol G 
3.511E+Ol 2.10E+02 l.29E+Ol G 
5.060E+Ol 5.53E+02 1.46E+Ol G 
5.327E+Ol 2.17E+02 1.36E+Ol G 
1.138E+Ol 3.75E+02 2.lOE+Ol G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

EU-154 I 2.8987E+OO 3.14E+03 
873.23-1.254E+Ol ? ( 6.079E+Ol 1.45E+02 1.23E+Ol G 
123.10-l.484E-01 & 7.938E+00 1.59E+03 4.08E+Ol G 

1274.54-1.049E+OO + 8.950E+OO 2.41E+02 3.52E+Ol G 
723.36 O.OOOE+OO + 3.157E+Ol l.OOE+03 2.02E+Ol G 

1004.77 1. 238E+Ol ? ( 4.090E+Ol 9.90E+Ol 1.80E+Ol G 
996.33 4.659E+OO ? ( 7.449E+Ol 4.72E+02 1.06E+Ol G 

EU-155 I -4.2626E-01 l.81E+03 
105.31-4.263E-01 % ( 2.440E+Ol 1.71E+03 2.12E+Ol G 

8 6. 54-1. 2 62E+Ol + 2.258E+Ol 5.44E+Ol 3.07E+Ol G 

TL-208 N 4.8643E+Ol 6.98E+02 
583.02 4.864E+Ol (P 3.485E+Ol 2.94E+Ol 8.45E+Ol G 
277.28 1.453E+02 + 4.806E+02 9.95E+Ol 6.31E+OO G 
860.56 l.003E+Ol % 4.122E+02 l.21E+03 l.24E+Ol G 

PB-210 N l.5023E+04 8.14E+03 
46.54 1. 502E+04 (P 2.572E+02 1.00E+OO 4.25E+OO G 

PB-212 N 9.7541E+Ol 6.98E+02 
238.63 9.754E+Ol (P 5.738E+Ol 2.09E+Ol 4.33E+Ol G 
300.03-3.442E+OO g, 

0 9.786E+02 8.43E+03 3.28E+OO G 

PB-214 N 8.6039E+OO 5.84E+05 
351. 93 6.484E+OO (P 5.061E+OO 2.73E+Ol 3.76E+Ol G 
295.09 1.273E+Ol (P 1. 092E+Ol 3.41E+Ol l.93E+Ol G 
242.00-1.846E-01 & p 2.604E+Ol 9.18E+02 7.43E+OO G 

BI-212 N 3.9766E+02 6.98E+02 
727.17 1. 966E+02 ? ( 5.097E+02 7.81E+Ol 7.55E+OO G 
785.42 1.584E+03 & ( 2.899E+03 5.58E+Ol 1. 28E+OO G 

BI-214 N 2.5543E+OO 5.84E+05 
609.31 2.760E+OO (P 6.709E+OO 5.31E+Ol 4.61E+Ol G 

1120.29-9.480E-01 % p 2.996E+Ol 8.16E+02 1.51E+Ol G 
1764.49 l.937E+OO &(P 1.185E+Ol 7.60E+Ol 1.54E+Ol G 

AC-228 N 2.1423E+Ol 2.10E+03 
911. 07 l.937E+Ol ? ( 3.627E+Ol 5.70E+Ol 2.90E+Ol G 
968.97 2.650E+Ol & ( 6.414E+Ol 7.31E+Ol 1.75E+Ol G 
338.32 l.900E+Ol ( 5.238E+Ol 8.32E+Ol 1.20E+Ol G 

Energy duplication 
93.35 3.003E+Ol * 8.802E+Ol 8.85E+Ol 5.56E+OO XA 

Pa-234 N 3.8567E+OO l.63E+l2 
131.29-3.578E-01 & ( 7.418E+OO 6.15E+02 1. 80E+Ol G 
569.47 4.218E-01 % 3.150E+Ol 2.19E+03 8.20E+OO G 
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TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: ll_Gamma 20131574.Anl 

Nuclide Ave activity Code Peak MDA Comments 

7 

Energy 
946.02 
883.24 
880.53 

Activity 
5.589E+OO 
1.525E-01 
1.263E+01 

&( 3.703E+Ol 1.97E+02 1.34E+Ol G 
% 4.471E+01 8.64E+03 9.60E+00 G 
&( 7.094E+Ol 1.67E+02 6.00E+OO G 

TH-234 N -8.0934E+Ol 1.63E+12 
63.29-8.093E+Ol ?(P 7.226E+Ol 3.08E+Ol 3.BlE+OO G 
92.59-1.124E+Ol & p 2.953E+Ol 2.17E+02 5.58E+OO G 

PA-234M N 2.6576E+Ol 1.63E+12 
1001.00-6.951E+Ol & ( 5.227E+02 2.23E+02 8.37E-01 G 

766.41 3.001E+02 & ( l.038E+03 l.03E+02 2.94E-01 G 

U-235 N 4.2884E+OO 2.57E+11 
143.79 4.687E+OO ? ( 1.716E+Ol 1. 10E+02 1. lOE+Ol G 
205.33 3.417E+OO ? ( 4.342E+Ol 3.79E+02 5.0lE+OO G 
163.38-6.618E+OO + 3.859E+01 1. 7 5E+02 5.08E+OO G 

Energy duplication 
93.35 1.224E+Ol * 3 .. 587E+01 8.85E+Ol 5.81E+00 X 

AM-241 T 1.2637E+03 
59.54 1.264E+03 

1.58E+05 
1.590E+01 8.43E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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R - Coincidence Corrected 
H - Halflife limit exceeded 

G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: 11 Gamma 20131574.Anl 

C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 54 1206. -184. -0.102 30.79 -8.093E+Ol p 

EU-155 8 6. 20 1723. -110. -0.061 54.41 -1. 2 62E+Ol 
TH-234 95.17 736. -49. -0.027 217.31 -1.124E+01 p 

AC-2.28 93.35 1192. 56. 0.031 88.49 3.003E+Ol 
U-235 93.35 1192. 56. 0.031 88.49 1.224E+Ol 
Pa-234 128.88 487. -5. -0.003 614.61 -3.578E-01 
U-235 143.95 913. 39. 0.022 110.20 4.687E+OO 
U-235 163.47 852. -24. -0.013 174.70 -6.618E+OO 
U-235 205.37 802. 11. 0.006 379.21 3.417E+OO 
I-131 283.85 649. 38. 0.021 97.31 O.OOOE+OO 
AC-228 338.09 606. 43. 0.024 83.18 1.900E+Ol 
I-131 365.19 588. -9. -0.005 397.04 O.OOOE+OO 
CS-134 569.34 325. -6. -0.003 443.16 -:-l.345E+Ol 
CS-134 605.39 382. -27. -0.015 105.10 -1.027E+Ol 
BI-214 609.24 337. 36. 0.020 53.14 2.760E+OO p 

I-131 63 6. 8 3 346. -21. -0.011 129.62 O.OOOE+OO 
BI-212 727.09 233. 28. 0.016 78.07 1.966E+02 
PA-234M 766.55 231. 21. 0.012 103.43 3.001E+02 
BI-212 783.74 191. 37. 0.020 55.82 1. 584E+03 
CS-134 794.26 196. 21. 0.012 97.99 l.118E+Ol 
CS-134 803.02 270. 24. 0.014 97.75 1.296E+02 
EU-154 872.55 366. -19. -0.011 144.57 -1.254E+Ol 
Pa-234 881. 76 369. 16. 0.009 167.27 1.263E+Ol 
AC-228 911. 09 388. 50. 0.028 56.96 1.937E+Ol 
Pa-234 946.06 451. .. 15. 0.009 197.34 5.589E+OO 
AC-228 969.64 400. 40. 0.022 73.12 2.650E+Ol 
EU-154 995.59 334. 5. 0.003 472.23 4.659E+OO 
PA-234M 999.85 318. -11. -0.006 222.98 -6.951E+Ol 
EU-154 1005.86 285. 25. 0.014 98.95 1.238E+Ol 
EU-154 1272.27 32. -3. -0.002 240.74 -1.049E+OO 
K-40 1461.51 36. -5. -0.003 196.71 -3.13.0E+OO p 

BI-214 1764.74 19. 4. 0.002 76.03 l.937E+OO p 

p - Peakbackground subtraction 
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(3263) Env32 G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: 11 Gamma 20131574.Anl 

9 

***** 

Nuclide 

S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

BE-7 A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 A 
EU-154 #A 
EU-155 #A 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 #A 
BI-214 #A 
AC-228 #A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.0838E-01 
-3 .1300E+OO 

3.0499E+02 
6.2628E-01 
5.2196E-01 
4.0529E+02 
1.7489E+00 
1.6371E+OO 

-1.5842E-01 
3.7216E+OO 
1.2054E+04 
7.4625E+OO 
8.5775E+OO 
3.0424E+Ol 
2.5465E+OO 
9.1217E+OO 
3.8567E+00 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
l.2494E+03 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
-3.1300E+OO 

7.7409E+02 
>12 Halflives 

5.6266E+OO 
4.7736E+02 
2.5135E+OO 
2.8987E+OO 

-4.2626E-01 
4.8643E+Ol 
1.5023E+04 
9.7541E+Ol 
8.6039E+OO 
3.9766E+02 
2.5543E+OO 
2.1423E+Ol 
3.8567E+OO 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
1.2637E+03 

Uncertainty 
Counting 

1.8406E+03% 
5.514E+02% 
1.033E+00% 

9. 7311E+01% 
5.793E+01% 
1.140E+00% 
7.058E+01% 
9.895E+01% 
l.708E+03% 
3.099E+01% 
l.001E+00% 
2.288E+01% 
2.349E+Ol% 
4.799E+01% 
7.270E+Ol% 
4.151E+01% 
1.673E+02% 
3.426E+Ol% 
1.034E+02% 
l.102E+02% 
8.426E-01% 

S A M P L E 
1 Sigma 

3.1560E+Ol 

3.4047E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

1.98E+Ol 
3.55E+OO 

3.60E+Ol 
4.21E+OO 
1. 48E+Ol 
6.08E+Ol 
2.44E+Ol 
3.48E+Ol 
2.57E+02 
5.74E+Ol 
5.06E+OO 
5.10E+02 
6.71E+OO 
3.63E+Ol 
7.42E+OO 
7.23E+Ol 
5.23E+02 
1.72E+Ol 
1. 59E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 87.9 to 1999.5 keV) 1.403E+04 Bq/Sample 
Total Decayed Activity ( 87.9 to 1999.5 keV) l.7692848E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 15 Gamma_20131338 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Gel5 SN/110l2216 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 10:54:41 

Analysis Time: 11/11/2013 12:28 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1807 
Dead Time: 0.38 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 

15 Soil TunaCan.Clb - -
15 TunaCan 90099 032212 
3/22/2012 l3:03 -
2/28/2012 16:29 

Library: Client Routine Short Revl.lib 
Bkgd Correction File: 15 2013-10-05 0052.PBC 

1-Sigma 1-Sigma 
Counting Counting 

Nuclide Activity Uncert Uncert 
Bq/Sample % Bq/Sample 

1-Sigma 
Total 
Uncert 
Bq/Sample 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 
-----------------------------------------------------------------------------
K-40 3.365E+OO 147.9 4.978E+OO 4.980E+OO 1.890E+Ol 
C0-60 7.700E+02 1. 2 9.559E+OO 3.982E+Ol 5.695E+OO 
CS-134 5.179E+OO 73.9 3.829E+OO 3.839E+OO 3.939E+Ol 
CS-137 4.556E+02 1. 3 6.088E+OO 2.447E+Ol 5.061E+OO 
EU-152 4.086E+OO 106.8 4.362E+OO 4.367E+OO 1.678E+Ol 
EU-154 l.345E+Ol 155.0 2.084E+Ol 2.085E+Ol 7. OllE+Ol 
EU-155 1.419E+OO 123.9 1.757E+OO 1. 7 59E+OO 2.813E+Ol 
TL-208 4.567E+Ol 43.4 1.980E+Ol 1.994E+Ol 5.254E+Ol 
PB-210 l.493E+04 1.1 l.619E+02 8.917E+02 2.762E+02 
PB-212 1.324E+02 21.1 2.790E+Ol 2.919E+Ol 6.645E+Ol 
PB-214 6.175E+OO 39.3 2.429E+OO 2.450E+OO 8.077E+OO 
BI-212 4.218E+02 59.0 2.489E+02 2.499E+02 5.958E+02 
BI-214 6.688E+OO 33.6 2.247E+OO 2.274E+OO 5.883E+OO 
AC-228 1.495E+Ol 55.3 8.263E+OO 8.298E+OO 4.572E+Ol 
Pa-234 3.895E+OO 85.0 3.312E+OO 3.318E+OO 1. llOE+Ol 
TH-234 -3.768E+02 9.8 3.708E+Ol 4.199E+Ol 1.088E+02 
PA-234M l.072E+02 159.5 1.710E+02 1.710E+02 5.770E+02 
U-235 5. llOE+OO 111.1 5.678E+OO 5.684E+OO 1.888E+Ol 
AM-241 l.267E+03 0.9 1.133E+Ol 6.673E+Ol 1.689E+Ol 

Total 1.820E+04 

Analyst: Jody Watson 



Page 100 of 1127

ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

Sample description 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

1 

77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detl5\15 Gamma 20131338.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge15 SN/11012216 

Calibration 
Filename: 

15 TunaCan 90099 032212 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 10:54:41 AM 
1800 
1807 

0.38 % 
15 

15 Soil TunaCan.Clb 

2/28/2012 4:29:17 PM 
0.044 keV 
0.250 keV/channel 

-3.267E-08 keV/channelA2 

3/22/2012 1:03:01 PM 
165.85 keV 

Quadratic Uncertainty 1.00 % 
-6.894897E-01 + (-3.290613E-Ol*Log(E) ) + 

( -3.875629E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.13 % 

-2.362677E+Ol + ( 8.666669E+OO*Log(E)) + 
( -9.214638E-01*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.52keV ) 
1000.000% 

3 
l.OOOOE+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma 20131338.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 22 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0729 

Comments 
10/1/2006 12:00:00 PM 

15 2013-10-05 0052.PBC 
10/5/2013 12:52:55 AM 

***** S U M M A R Y 0 F 
Area Uncert 

P E A K S I N R A N G E ***** 
Peak 
Energy 

40.83 
46.57 
49.39 
59.56 
77.46 
84.09 
88.11 
92.79 

93.24 

112.41 
121.38 

124.36 
131.26 

143.74 

181.54 
185.96 
228.17 
233.55 
238.59 
243.73 

246.53 
277.43 

107. 
16947. 

13. 
22159. 

120. 
32. 

901. 
98. 

69.92 
0.93 

607.24 
0.89 

41. 83 
123.88 

7.82 
44.60 

5. 773.45 

97. 39.62 
35. 121.43 

78. 43.12 
48. 85.04 

37. 111.11 

53. 
61. 
43. 
23. 

205. 
4. 

54.86 
51.19 
62.64 
89.52 
19.87 

848.75 

44. 71.15 
21. 164.07 

FWHM Corrctn 

0.27 
0.95 
0.95 
0.99 
0.82 
0.98 
1.12 
0.51 

0.99 

0.77 
1. 02 

Factor 

l.564E-02 
1.956E-02 
2.141E-02 
2.738E-02 
3.462E-02 
3.679E-02 
3.707E-02 
3.778E-02 

3.785E-02 

3.882E-02 
3.848E-02 

0.45 3.831E-02 
1.02 3.775E-02 

1. 04 3. 639E-02 

0.41 
0.62 
0.30 
0.49 
1. 43 
1.12 

3.l76E-02 
3.l20E-02 
2.681E-02 
2.634E-02 
2.592E-02 
2.565E-02 

0.34 2.529E-02 
l.15 2.3l3E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 

59.54 

86.54 

92.59 
92.59 
93.35 
93.35 

121. 7 8 
121. 78 

131. 2 9 
131. 2 9 
143.79 
143.79 

238.63 
242.00 
242.00 

277.28 

4.250 

35.900 

30.700 

5.584 
5.584 
5.561 
5.810 

28.580 
28.580 

18.000 
18.000 
10.960 
10.960 

43.300 
7.430 
7.430 

6.310 

Act. Nuc 
Bq/Sampl 

1. 409E+04 PB210 

1.267E+03 AM241 

PBC<MDA EU155 

PBC<MDA TH234 
l.948E+Ol TH234 

PBC<MDA AC228 
1.178E+00 U235 

PBC<MDA EU152 
2.539E+OO EU152 

PBC<MDA Pa234 
3.938E+OO Pa234 

PBC<MDA U235 
5.llOE+OO 0235 

1.324E+02 PB212 
PBC<MDA PB214 

l.l43E+OO PB214 

PBC<MDA TL208 
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277.28 6.310 PBC<MDA TL208 
289.99 45. 62.18 0.31 2.235E-02 
295.38 45. 74.52 1.17 2.205E-02 295.09 19.300 PBC<MDA PB214 

295.09 19.300 5.882E+00 PB214 
338.60 50. 55.28 0.30 l.983E-02 338.32 12.010 PBC<MDA AC228 
344.74 4. 742.34 1. 21 1.956E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 6.704E-01 EU152 
351.99 82. 39.34 1. 22 l.923E-02 351. 93 37.600 PBC<MDA PB214 

351. 93 37.600 6.325E+OO PB214 
362.41 3. 994.26 1. 23 1.871E-02 364.48 81. 700 HL>Cutoff 1131 

364.48 81.700 HL>Cutoff 1131 
434.37 25. 69. 79 0.47 1.628E-02 
540.45 22. 51. 83 0.32 l.364E-02 
563.18 29. 73.94 1. 39 1. 319E-02 563.24 8.350 PBC<MDA CS134 

563.24 8.350 l.594E+02 CS134 
583.36 55. 38.89 1. 41 1.282E-02 583.02 84.500 PBC<MDA TL208 

583.02 84.500 PBC<MDA TL208 
609.27 82. 30.58 0.70 l.236E-02 609.31 46.090 7.344E+OO BI214 
637.24 36. 60.77 1. 45 1.192E-02 636.97 7.170 HL>Cutoff 1131 

636.97 7.170 HL>Cutoff 1131 
661. 74 6850. 1. 34 1. 48 1.154E-02 661. 66 85.210 4.556E+02 CS137 
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pk energy 
726.85 
775.52 

785.23 
860.96 

872.69 

880.64 

881. 05 

910.94 
969.54 
998.60 

1043.81 
1113.40 

1120.71 
1173.35 
1274.60 

1332.66 
1461.86 
1764.84 

area uncert 
34. 59.01 

2. 756.00 

19. 107.79 
12. 207.24 

15. 154.96 

6. 446.96 

4. 542.69 

42. 55.81 
11. 233.14 
13. 159.52 
22. 49.44 
21. 106.75 

3. 324.01 
3847. 1.77 

4. 168.52 

3465. 
4. 
6. 

1. 74 
71. 29 
62.35 

fwhm 
1. 52 
1. 56 

1. 57 
1. 62 

1. 63 

1. 64 

1. 64 

0.50 
1. 70 
1. 72 
0.50 
1. 80 

1. 80 
1. 69 
1. 90 

1. 93 
2.02 
2.18 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma_20131338.An1 

3 

corr 
1.067E-02 
1.007E-02 

9.998E-03 
9.252E-03 

9.137E-03 

9.072E-03 

9.048E-03 

8.812E-03 
8.357E-03 
8.125E-03 
7.836E-03 
7.416E-03 

7.368E-03 
7.076E-03 
6.579E-03 

6.324E-03 
5.828E-03 
4.916E-03 

nuclide 
727.17 
778.92 
778.92 
785.42 
860.56 
860.56 
873.23 
873.23 
880.53 
883.24 
880.53 
880.53 
883.24 
883.24 
911. 07 
968.97 

1001.00 

1112.07 
1112.07 
1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

brnch. 
7.550 

12.940 
12.940 
1. 280 

12.420 
12.420 
12.270 
12.270 

6.000 
9.600 
6.000 
6.000 
9.600 
9.600 

29.000 
17.460 

0.837 

13.644 
13.644 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

act. nuc 
PBC<MDA BI212 
PBC<MDA EU152 

l.462E+OO EU152 
PBC<MDA BI212 
PBC<MDA TL208 

7.432E+Ol TL208 
PBC<MDA EU154 

1.345E+Ol EU154 
PBC<MDA Pa234 

3.612E+OO Pa234 
5.764E+OO Pa234 

PBC<MDA Pa234 
2.646E+00 Pa234 
2.646E+OO Pa234 
2.145E+01 AC228 

PBC<MDA AC228 
PBC<MDA PA234M 

PBC<MDA EU152 
1.645E+Ol EU152 

PBC<MDA BI214 
7.674E+02 C060 

PBC<MDA EU154 
1.833E+OO EU154 
7.726E+02 C060 

PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

163.02 
197.05 
309.42 
352.00 
370.26 
449.15 
496.92 
725.46 
743.15 
911. 90 
933.42 
985.29 

1159.03 
1736.34 
2160.53 
4174.07 

40.83 
49.34 
77.46 
88.11 
92.79 

112.41 
124.36 
181.54 
185.96 
228.17 
233.55 
246.53 
289.99 
434.37 
540.45 

1043.81 

2072. 
2432. 

800. 
1017. 

564. 
460. 
413. 
293. 
347. 
273. 
188. 
312. 
246. 
127. 

54. 
40. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

107. 6. 861E+03 
256. 1.197E+04 
120. 3.466E+03 
901. 2.430E+04 

97. 2.580E+03 
97. 2.499E+03 
96. 2.498E+03 
53. l.658E+03 
61. 1. 966E+03 
43. 1.604E+03 
23. 8.795E+02 
44. 1.740E+03 
45. 2.014E+03 
25. 1.526E+03 
22. l.613E+03 
22. 2.871E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

69.92 
32.03 
41. 83 

6.01 
35.89 
39.62 
31. 71 
54.86 
51.19 
62.64 
89.52 
71.15 
62.18 
69.79 
51.83 
49.44 

0.275 
0.813 
0.818 
1.125 
0.989 
0.767 
0.446 
0.413 
0.620 
0.301 
0.493 
0.344 
0.308 
0.469 
0.320 
0.500 

s 
M 

s 
s 

D 

s 
s 
s 
s 
SC 

sM 
sM 
SC 

s 
sM 
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************** I D E N T I F I E D P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.77 46.52 4987. 17937. 9.965 1. 08 0.948 
AM-241 237.90 59.56 3943. 22159. 12.310 0.89 0.989 
TH-234 245.27 61. 41 2137. -756. -0.420 9.58 0.962s 
EU-155 335.93 84.09 763. 32. 0.018 123.88 0.983s 
TH-234 370.20 92.66 1149. 52. 0.029 63.10 0.989s 
AC-228 372.95 93.35 648. 5. 0.003 773.45 0.989D 
U-235 372.95 93.35 981. 89. 0.049 50.97 0.989D 
EU-155 421.17 105.41 1063. -14. -0.008 319.41 1.000s 
EU-152 485.01 121.38 884. 35. 0.019 121. 43 1. 015s 
EU-154 491.96 123.12 1007. -29. -0.016 154.75 1.017s 
Pa-234 524.49 131.26 815. 48. 0.027 85.04 1. 024s 
U-235 574.37 143.74 812. 37. 0.020 111.11 1.036s 
U-235 652.91 163.39 727. -19. -0.010 203.98 l.053s 
PB-212 953.55 238.59 460. 205. 0.114 19.87 1.430s 
PB-214 974.11 243.73 548. 4. 0.002 848.75 1.123s 
TL-208 1108.85 277.43 600. 21. 0.012 164.07 1.154s 
I-131 1131.84 283.18 485. -11. -0.006 281. 74 1.160s 
PB-214 1180.60 295.38 538. 45. 0.025 74.52 1.170 
AC-228 1353.39 338.60 238. 50. 0.028 55.28 0.297s 
EU-152 1377.94 344.74 520. 4. 0.002 742.34 1.212s 
PB-214 1406.93 351. 99 480. 82. 0.046 39.34 1. 219 
I-131 1448.61 362.41 377. 3. 0.002 994.26 l.229s 
BE-7 1908.87 477.52 536. -7. -0.004 497.88 l.324s 
CS-134 2251.43 563.18 220. 29. 0.016 73.94 l.394s 
CS-134 2276.67 569.49 238. -18. -0.010 122.24 1.399s 
Pa-234 2276.53 569.45 236. -17. -0.010 127.24 1.399s 
TL-208 2332.17 583.36 264. 55. 0.031 38.89 1. 410 
CS-134 2417.07 604.59 274. -16. -0.009 146.27 1.427s 
BI-214 2435.76 609.27 152. 75. 0.042 30.58 0.70ls 
I-131 2547.65 637.24 223. 36. 0.020 60.77 l.452s 
CS-137 2645.63 661.74 248. 6850. 3.806 1. 34 1. 481 
EU-154 2890.98 723.08 251. -25. -0.014 92.05 1.519s 
BI-212 2906.06 726.85 185. 34. 0.019 59.01 1. 522s 
EU-152 3100.71 775.52 162. 2. 0.001 756.00 1.56ls 
BI-212 3139.57 785.23 208. 19. 0.011 107.79 1.566s 
TL-208 3442.52 860.96 291. 12. 0.007 207.24 1.622s 
EU-154 3489.45 872.69 274. 15. 0.009 154.96 1.63ls 
Pa-234 3521.25 880.64 316. 6. 0.003 446.96 1.636s 
Pa-234 3522.88 881. 05 250. 4. 0.002 542.69 1.638s 
AC-228 3643.08 911.09 347. 25. 0.014 106.08 1.658s 
Pa-234 3767.65 942.23 214. -2. -0.001 998.44 1.683s 
AC-228 3876.90 969.54 319. 11. 0.006 233.14 1. 699 
EU-154 3986.82 997.01 298. -15. -0.008 169.19 l.718s 
PA-234M 3993.17 998.60 212. 13. 0.007 159.52 1.722s 



Page 106 of 1127

ORTEC g v - i 
TestAmerica, Inc. 

(3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma 20131338.Anl 

5 

Nuclide 
EU-152 
BI-214 
C0-60 
EU-154 
C0-60 
K-40 
BI-214 

Channel 
4452.54 
4481. 79 
4692.45 
5097.64 
5330.02 
5847.16 
7060.16 

Energy 
1113.40 
1120.71 
1173.35 
1274.60 
1332.66 
1461.86 
1764.84 

Background 
237. 
179. 
117. 

24. 
24. 
16. 
15. 

Net area 
21. 

3. 
3847. 

4. 
3465. 

4. 
6. 

Cnts/sec 
0.012 
0.002 
2.137 
0.002 
1.925 
0.002 
0.004 

Uncert 
106.75 
324.01 

1. 77 
168.52 

1. 74 
71. 29 
62. 35 

FWHM 
1.797s 
1. 803 
1. 694 
l.902s 
1.926 
2.015s 
2.180s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 C -2.3099E+OO 

K-40 N 3.3645E+OO 

C0-60 F 7.7002E+02 

I-131 I 1.9868E+OO 

CS-134 I 5.178'5E+OO 

CS-137 I 4.5561E+02 

EU-152 F 4.0858E+OO 

0 F L I B R A R Y P EA K U S A G E ***** 
------------- Peak --------------

Energy Activity Code MDA Value 
keV Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-2.310E+OO &( 3.873E+Ol 4.98E+02 1.05E+Ol G 

4.66E+ll 
1460.83 3.365E+OO &(P 1.890E+Ol 7.13E+Ol 1.07E+Ol G 

1332.50 7.726E+02 
1173.24 7.674E+02 

364.48 1.005E-01 &( 
284.30-4.432E+OO + 
636.97 2.348E+Ol ( 

604.71-8.013E+OO ?( 
795.87 2.035E-01 % 
569.32-5.420E+Ol + 
801.95-5.550E+OO & 
563.24 1.594E+02 &( 

661.66 4.556E+02 

344.29 6.704E-01 &( 
121.78 2.539E+OO *( 
778.92 1.462E+OO ?( 
964.11 1.838E-01 & 

1112.07 1.645E+Ol &( 

1.93E+03 
5.695E+OO 1.74E+OO 1.00E+02 G 
1.058E+Ol 1.77E+00 9.99E+Ol G 

8.02E+OO 
3.386E+OO 9.94E+02 8.17E+Ol G 
4.199E+Ol 2.82E+02 6.14E+OO G 
4.698E+01 6.08E+Ol 7.17E+OO G 

7.54E+02 
3.939E+Ol 1.46E+02 9.76E+Ol G 
5.332E+Ol 7.67E+03 8.55E+Ol G 
2.223E+02 1.22E+02 1.54E+Ol G 
5.174E+02 2.73E+03 8.69E+OO G 
3.908E+02 7.39E+Ol 8.35E+OO G 

1.10E+04 
5.061E+OO 1.34E+OO 8.52E+Ol G 

4.94E+03 
1.678E+Ol 7.42E+02 2.65E+Ol G 
l.026E+Ol 1.21E+02 2.86E+Ol G 
3.795E+Ol 7.56E+02 l.29E+Ol G 
5.194E+Ol 8.29E+03 1.46E+Ol G 
5.876E+Ol l.07E+02 1.36E+Ol G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 
1408.00-9.699E-03 % 1.274E+01 3.45E+04 2.10E+01 G 

EU-154 I 1.3449E+01 3.14E+03 
873.23 1.345E+01 & ( 7.0llE+Ol 1.55E+02 1.23E+01 G 
123.10-1.835E+OO - 9.460E+OO 1.55E+02 4.08E+Ol G 

1274.54 1.833E+OO 1.090E+01 1.69E+02 3.52E+Ol G 
723.36-1.133E+Ol + 3.476E+Ol 9.20E+Ol 2.02E+01 G 

1004.77-4.802E-01 & 5.487E+01 3.35E+03 1.80E+01 G 
996.33-1.660E+01 & 9.452E+01 1.69E+02 1.06E+Ol G 

EU-155 I 1.4186E+00 1.81E+03 
105.31-2.635E+OO ? ( 2.813E+Ol 3.19E+02 2.12E+01 G 

86.54 4.218E+OO ? ( 1.740E+Ol 1.24E+02 3.07E+Ol G 

TL-208 N 4.5666E+01 6.98E+02 
583.02 3.712E+Ol ? (P 5.254E+Ol 3.89E+Ol 8.45E+Ol G 
277.28 1.037E+02 &(P 5.816E+02 1.64E+02 6.31E+OO G 
860.56 7.432E+01 ? ( 5.196E+02 2.07E+02 1.24E+Ol G 

PB-210 N 1.4933E+04 8.14E+03 
46.54 1.493E+04 (P 2.762E+02 1.08E+OO 4.25E+OO G 

PB-212 N 1.3244E+02 6.98E+02 
238.63 1.324E+02 (P 6.645E+Ol 1.99E+Ol 4.33E+Ol G 
300.03-5.919E+OO % 1.025E+03 5.11E+03 3.28E+OO G 

PB-214 N 6.1745E+OO 5.84E+05 
351. 93 6.325E+OO 8.077E+OO 3.93E+01 3.76E+01 G 
295.09 5.882E+OO ? ( 1.450E+01 7.45E+01 1.93E+Ol G 
242.00 1.143E+OO - 3.269E+Ol 8.49E+02 7.43E+OO G 

BI-212 N 4.2178E+02 6.98E+02 
727.17 3.071E+02 5.958E+02 5.90E+01 7.55E+OO G 
785.42 1.098E+03 3.967E+03 1.08E+02 1.28E+00 G 

BI-214 N 6.6878E+OO 5.84E+05 
609.31 7.344E+OO (P 5.883E+OO 3.06E+01 4.61E+Ol G 

1120.29 1.624E+OO - p 3.260E+Ol 3.24E+02 1. 51E+Ol G 
1764.49 4.725E+OO ?(P 1.524E+Ol 6.23E+01 1.54E+Ol G 

AC-228 N 1.4948E+01 2.10E+03 
911. 07 1.291E+Ol ? ( 4.572E+Ol l.06E+02 2.90E+Ol G 
968.97 9.765E+OO ( 7.681E+Ol 2.33E+02 1.75E+Ol G 
338.32 2.739E+Ol ( 4.087E+01 5.53E+Ol 1.20E+Ol G 

Energy duplication 
93.35 2.891E+OO - 7.523E+Ol 7.73E+02 5.56E+OO XA 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Pa-234 N 3.8949E+OO 1.63E+12 
131.29 3.938E+OO & ( 1.llOE+Ol 8.50E+Ol 1.80E+Ol G 
569.47-9.005E+OO + 3.848E+Ol 1.27E+02 8.20E+OO G 
946.02-1.0lOE+OO - 3.446E+Ol 9.98E+02 1. 34E+Ol G 

883.24 2.646E+OO ? ( 4.886E+Ol 5.43E+02 9.60E+OO G 
880.53 5.764E+OO & ( 8.727E+Ol 4.47E+02 6.00E+OO G 

TH-234 N -3.7684E+02 l.63E+l2 
63.29-3.768E+02 ? (P 1.088E+02 9.58E+OO 3.81E+OO G 
92.59 1.379E+Ol + p 4.233E+Ol 6.31E+Ol 5.58E+OO G 

PA-234M N 1.0717E+02 1. 63E+l2 
1001.00 l.072E+02 ? ( 5.770E+02 1. 60E+02 8.37E-01 G 

766.41 1.437E+Ol % l.209E+03 2.45E+03 2.94E-01 G 

U-235 N 5.1103E+OO 2. 57E+11 
143.79 5.llOE+OO 1.888E+Ol 1.11E+02 1. lOE+Ol G 
205.33 1.168E+OO & 5.126E+Ol 1.31E+03 5.01E+OO G 
163.38-6.llOE+OO + 4.168E+Ol 2.04E+02 5.08E+OO G 

Energy duplication 
93.35 2.244E+Ol & 3.756E+Ol 5.lOE+Ol 5.81E+OO X 

AM-241 T 1. 2671E+03 
59.54 l.267E+03 

1. 58E+05 
1.689E+Ol 8.94E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 41 2137. -756. -0.420 9.58 -3.768E+02 p 

EU-155 84.09 763. 32. 0.018 123.88 4.218E+OO 
TH-234 92.66 1149. 52. 0.029 63.10 1.379E+Ol p 

U-235 93.35 981. 89. 0.049 50.97 2.244E+Ol 
EU-155 105.41 1063. -14. -0.008 319.41 -2.635E+OO 
EU-152 121.38 884. 35. 0.019 121.43 2.539E+OO 
EU-154 123.12 1007. -29. -0.016 154.75 -l.835E+00 
Pa-234 131.26 815. 48. 0.027 85.04 3.938E+OO 
U-235 143.74 812. 37. 0.020 111.11 5.llOE+OO 
U-235 163.39 727. -19. -0.010 203.98 -6.llOE+OO 
PB-214 243.73 548. 4. 0.002 848.75 1.143E+OO 
TL-208 277.43 600. 21. 0.012 164.07 1.037E+02 p 

I-131 283.18 485. -11. -0.006 281. 74 O.OOOE+OO 
PB-214 295.38 538. 45. 0.025 74.52 5.882E+OO 
EU-152 344.74 520. 4. 0.002 742.34 6.704E-01 
PB-214 351.99 480. 82. 0.046 39.34 6.325E+OO 
I-131 362.41 377. 3. 0.002 994.26 O.OOOE+OO 
BE-7 477.52 536. -7. -0.004 497.88 O.OOOE+OO 
CS-134 563.18 220. 29. 0.016 73.94 1.594E+02 
CS-134 569.49 238. -18. -0.010 122.24 -5.420E+Ol 
Pa-234 569.45 236. -17. -0.010 127.24 -9.005E+00 
TL-208 583.36 264. 55. 0.031 38.89 3.712E+Ol p 

CS-134 604.59 274. -16. -0.009 146.27 -8.013E+OO 
I-131 637.24 223. 36. 0.020 60.77 O.OOOE+OO 
EU-154 723.08 251. -25. -0.014 92.05 -1.133E+Ol 
BI-212 726.85 185. 34. 0.019 59.01 3.071E+02 
EU-152 775.52 162. 2. 0.001 756.00 1.462E+OO 
BI-212 785.23 208. 19. 0.011 107.79 l.098E+03 
TL-208 8 60. 96 291. 12. 0.007 207.24 7.432E+Ol 
EU-154 872.69 274. 15. 0.009 154. 96 1.345E+Ol 
Pa-234 880.64 316. 6. 0.003 446.96 5.764E+OO 
Pa-234 881.05 250. 4. 0.002 542.69 2.646E+OO 
Pa-234 942.23 214. -2. -0.001 998.44 -1.0lOE+OO 
EU-154 997.01 298. -15. -0.008 169.19 -1.660E+Ol 
PA-234M 998.60 212. 13. 0.007 159.52 1. 072E+02 
EU-152 1113.40 237. 21. 0.012 106.75 1.645E+Ol 
EU-154 1274.60 24. 4. 0.002 168.52 l.833E+OO 
K-40 1461.86 16. 4. 0.002 71. 29 3.365E+OO p 

p - Peakbackground subtraction 
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***** S U M M A R Y 
Time of Count 

Nuclide 

BE-7 #A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 #A 
PB-210 
PB-212 # 
PB-214 #A 
BI-212 #A 
BI-214 
AC-228 A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

Activity 
Bq/Sample 

-2.3099E+OO 
3.3645E+OO 
3.0338E+02 
1. 98 68E+OO 
4.8037E-01 
3.8683E+02 
2.8429E+OO 
7.5957E+OO 
5.2723E-01 
3.4936E+OO 
1.1982E+04 
1.0132E+Ol 
6.1556E+OO 
3.2268E+Ol 
6.6673E+OO 
6.3644E+OO 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
1. 252 8E+03 

0 F N U C 1 I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
3.3645E+OO 
7.7002E+02 

>12 Halflives 
5.1785E+OO 
4.5561E+02 
4.0858E+OO 
1.3449E+Ol 
1. 4186E+OO 
4.5666E+Ol 
1.4933E+04 
l.3244E+02 
6.1745E+OO 
4.2178E+02 
6.6878E+OO 
1.4948E+Ol 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
l.2671E+03 

Uncertainty 
Counting 

4.9788E+02% 
1.479E+02% 
l.241E+00% 

6.0769E+01% 
7.394E+01% 
1.336E+00% 
1.068E+02% 
l.550E+02% 
1.239E+02% 
4.336E+Ol% 
1.084E+00% 
2.107E+Ol% 
3.934E+01% 

1

5. 901E+Ol% 
3.360E+01% 
5.528E+01% 
8.504E+01% 
9.841E+00% 
l.595E+02% 
1.111E+02% 
8.940E-01% 

S A M P 1 E 
1 Sigma 

3.8727E+Ol 

3.3861E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

l.89E+Ol 
5.69E+OO 

3.94E+Ol 
5.06E+OO 
1.68E+Ol 
7.0lE+Ol 
2.81E+Ol 
5.25E+Ol 
2.76E+02 
6.64E+Ol 
8.08E+OO 
5. 96E+02 
5.88E+OO 
4.57E+Ol 
1.llE+Ol 
1.09E+02 
5.77E+02 
1.89E+Ol 
1.69E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 112.4 to 1999.5 keV) 1.394E+04 Bq/Sample 
Total Decayed Activity 112.4 to 1999.5 keV) 1.7565109E+04 Bq/Sample 

The library has energies which are not separable. 
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~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

81427-334 
1.0 Liter Sand in 1 Liter HDPE Silgan Jar 

Customer: TestAmerica/St. Louis, MO 
P.O. No.: 2339090, Item I 
Reference Date: 01-Jan-2010 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352·2837 
www.a na lyticsi nc.co m 

0.017670 

This standard radionuclide source was prepared using aliquots measured gravimetrical!y from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability. to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, Revision l, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA22101. 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps u, u, u Method 

Pb-210 46.5 B.120E+03 3.141E+03 0.1 2.1 4.1 4rr LS 
Am-241 69.5 l.680E+06 2.034E+03 0.1 1.7 3.6 4rr LS 
Cd-109 88.0 4.626E+02 l.606E+06 2.822E+03 0.4 2.3 4.7 HPGe 
Co-67 122. l 2.718E+02 8.471E+04 l.488E+03 0.6 2.0 4.1 HPGe 
Ce-139 166.9 l.376E+02 l.209E+06 2.124E+03 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+Ol 2.726E+06 4.790E+03 0.4 1.9 3.9 HPGe 
Sn-113 391.7 l.151E+02 l.672E+06 2.938E+03 0.5 1.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.096E+06 l.926E+03 0.6 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.077E+06 7.163E+03 0.4 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.056E+06 3.611E+03 0.6 1.9 3.9 HP Ge 
Co-60 1332.5 l.926E+03 2.056E+05 3.612E+03 0.7 1.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.308E+05 7.669E+03 0.6 1.9 3.9 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC· 
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Gtiidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
JAO"'l7 ll.11ani1<> Tihhittc \f;,lanrb l:>lifnrni:> 01 :(<:;r; 1ifl0 <:iP:oihn;irrl lnrl11~tri;il Rh1..-l Atl:oint:oi G<:>f'lrni:> "'lfl~1Q 
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Comments: 
1550 grams of sand. 
This standard will expire one year after the reference date. 

Source Prepared by: 
W. Mao, Radiochemist 

QA Approved: Date:~-'--/ µJ /-"-D __ _ 

-· 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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lll'l!'!!!I 

~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 3 04-08-2010 Page 1 of 2 
rnrnnr;ih:> ()ffira. '-'--··-~--·-
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 

Page 2 of 2 

, 
I 
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Method GA-01-R 

Ra-226
Radium-226 & Other Gamma Emitters 

(GS) by Method GA-01-R
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Prep Batch: 98406
Fill Geometry, 21-Day In-Growth
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  11:53 230MB 160-98406/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV3

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0000 0.114 0.114 U pCi/g 0.515

LOQ MDC

103323

Anly Batch

Lead-214 -0.04585 0.187 0.187 U pCi/g 0.156 103323

Potassium-40 -0.3686 2.83 2.83 U pCi/g 1.14 103323

Protactinium-231 -0.08275 0.888 0.888 U pCi/g 1.63 103323

Radium-226 -0.05280 0.241 0.241 U pCi/g 0.500 0.211 103323

Radium-228 0.05759 0.0688 0.0691 U pCi/g 0.199 103323

Thallium-208 0.01282 0.0499 0.0499 U pCi/g 0.0740 103323

Thorium-234 0.4189 0.396 0.398 U pCi/g 1.22 103323

Uranium-235 -0.07518 26.4 26.4 U pCi/g 0.290 103323

Uranium-238 0.4189 0.396 0.398 U pCi/g 1.22 103323

Actinium 228 0.05759 0.0688 0.0691 U pCi/g 0.199 103323

Thorium 228 0.01321 0.0543 0.0544 U pCi/g 0.108 103323

Bismuth-212 0.07560 0.446 0.446 U pCi/g 0.839 103323

Bismuth-214 -0.05280 0.241 0.241 U pCi/g 0.211 103323

Cesium-137 0.0000 0.0341 0.0341 U pCi/g 0.0838 103323

Lead-210 -0.6284 1.96 1.96 U pCi/g 1.81 103323

Lead-212 0.01321 0.0543 0.0544 U pCi/g 0.108 103323

Lab ID: Analyzed: Sigma:02/05/14  11:54 230LCS 160-98406/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV4

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 98.99 2.04 10.5 pCi/g 1.47

LOQ MDC

103327

Anly Batch

Cesium-137 29.91 1.07 3.29 pCi/g 0.469 103327

Cobalt-60 22.77 0.738 2.40 pCi/g 0.0869 103327

Lab ID: Analyzed: Sigma:02/05/14  15:21 230160-5151-1 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-001 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.261 0.314 0.316 U pCi/g 0.516

LOQ MDC

103320

Anly Batch

Lead-214 0.493 0.0902 0.104 pCi/g 0.0692 103320

Potassium-40 11.1 1.63 1.98 pCi/g 0.987 103320

Protactinium-231 0.0920 0.141 0.142 U pCi/g 1.64 103320

Radium-226 0.345 0.0919 0.0987 pCi/g 0.500 0.0763 103320

Radium-228 0.491 0.161 0.169 pCi/g 0.0977 103320

Page 1 of 16 TestAmerica St. Louis
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  15:21 230160-5151-1 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-001 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.168 0.0474 0.0505 pCi/g 0.0410

LOQ MDC

103320

Anly Batch

Thorium-234 0.866 0.765 0.770 U pCi/g 1.30 103320

Uranium-235 0.120 0.165 0.165 U pCi/g 0.272 103320

Uranium-238 0.866 0.765 0.770 U pCi/g 1.30 103320

Actinium 228 0.491 0.161 0.169 pCi/g 0.0977 103320

Thorium 228 0.392 0.0806 0.0952 pCi/g 0.0882 103320

Bismuth-212 0.000 0.500 0.500 U pCi/g 0.653 103320

Bismuth-214 0.345 0.0919 0.0987 pCi/g 0.0763 103320

Cesium-137 0.00948 0.0358 0.0358 U pCi/g 0.0651 103320

Lead-210 0.565 0.902 0.904 U pCi/g 1.61 103320

Lead-212 0.392 0.0806 0.0952 pCi/g 0.0882 103320

Lab ID: Analyzed: Sigma:02/05/14  16:27 230160-5151-1 DU Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-001 GV3

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.01588 0.153 0.153 U pCi/g 0.406

LOQ MDC

103323

Anly Batch

Lead-214 0.4036 0.113 0.120 pCi/g 0.150 103323

Potassium-40 10.67 1.48 1.84 pCi/g 0.793 103323

Protactinium-231 0.4337 0.379 0.382 U pCi/g 1.86 103323

Radium-226 0.1567 0.130 0.131 U pCi/g 0.500 0.184 103323

Radium-228 0.3696 0.158 0.162 pCi/g 0.170 103323

Thallium-208 0.1974 0.0515 0.0554 pCi/g 0.0380 103323

Thorium-234 0.2662 0.499 0.500 U pCi/g 1.50 103323

Uranium-235 0.07151 0.129 0.130 U pCi/g 0.337 103323

Uranium-238 0.2662 0.499 0.500 U pCi/g 1.50 103323

Actinium 228 0.3696 0.158 0.162 pCi/g 0.170 103323

Thorium 228 0.4237 0.0942 0.109 pCi/g 0.112 103323

Bismuth-212 0.4618 0.563 0.565 U pCi/g 0.921 103323

Bismuth-214 0.1567 0.130 0.131 U pCi/g 0.184 103323

Cesium-137 -0.007289 0.0427 0.0427 U pCi/g 0.0775 103323

Lead-210 1.499 1.32 1.33 U pCi/g 1.89 103323

Lead-212 0.4237 0.0942 0.109 pCi/g 0.112 103323

Page 2 of 16 TestAmerica St. Louis
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  15:24 230160-5151-2 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-002 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0607 0.140 0.141 U pCi/g 0.708

LOQ MDC

103336

Anly Batch

Lead-214 0.430 0.107 0.116 pCi/g 0.104 103336

Potassium-40 11.3 1.39 1.80 pCi/g 0.665 103336

Protactinium-231 0.842 0.608 0.615 U pCi/g 1.20 103336

Radium-226 0.393 0.126 0.132 pCi/g 0.500 0.124 103336

Radium-228 0.604 0.159 0.170 pCi/g 0.128 103336

Thallium-208 0.145 0.0491 0.0514 pCi/g 0.0468 103336

Thorium-234 0.703 0.467 0.472 U pCi/g 1.49 103336

Uranium-235 -0.0288 0.183 0.183 U pCi/g 0.319 103336

Uranium-238 0.703 0.467 0.472 U pCi/g 1.49 103336

Actinium 228 0.604 0.159 0.170 pCi/g 0.128 103336

Thorium 228 0.346 0.0899 0.100 pCi/g 0.119 103336

Bismuth-212 0.000 0.135 0.135 U pCi/g 0.249 103336

Bismuth-214 0.393 0.126 0.132 pCi/g 0.124 103336

Cesium-137 0.00570 0.0354 0.0354 U pCi/g 0.0643 103336

Lead-210 0.194 0.824 0.825 U pCi/g 1.43 103336

Lead-212 0.346 0.0899 0.100 pCi/g 0.119 103336

Lab ID: Analyzed: Sigma:02/05/14  15:25 230160-5151-3 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-003 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.302 0.207 0.211 U pCi/g 0.496

LOQ MDC

103334

Anly Batch

Lead-214 0.462 0.116 0.126 pCi/g 0.161 103334

Potassium-40 12.2 1.56 2.00 pCi/g 0.601 103334

Protactinium-231 0.369 0.844 0.845 U pCi/g 1.46 103334

Radium-226 0.446 0.120 0.129 pCi/g 0.500 0.119 103334

Radium-228 0.469 0.138 0.146 pCi/g 0.128 103334

Thallium-208 0.151 0.0458 0.0484 pCi/g 0.0426 103334

Thorium-234 1.01 1.21 1.21 U pCi/g 1.68 103334

Uranium-235 0.119 0.213 0.214 U pCi/g 0.347 103334

Uranium-238 1.01 1.21 1.21 U pCi/g 1.68 103334

Actinium 228 0.469 0.138 0.146 pCi/g 0.128 103334

Thorium 228 0.399 0.0970 0.110 pCi/g 0.106 103334

Bismuth-212 0.402 0.522 0.524 U pCi/g 0.861 103334

Bismuth-214 0.446 0.120 0.129 pCi/g 0.119 103334

Page 3 of 16 TestAmerica St. Louis
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  15:25 230160-5151-3 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-003 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.0118 0.0487 0.0487 U pCi/g 0.0866

LOQ MDC

103334

Anly Batch

Lead-210 1.68 1.64 1.66 U pCi/g 2.35 103334

Lead-212 0.399 0.0970 0.110 pCi/g 0.106 103334

Lab ID: Analyzed: Sigma:02/05/14  15:26 230160-5151-4 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-004 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.0319 0.0847 0.0849 U pCi/g 0.388

LOQ MDC

103335

Anly Batch

Lead-214 0.457 0.108 0.118 pCi/g 0.108 103335

Potassium-40 10.4 1.46 1.81 pCi/g 0.904 103335

Protactinium-231 0.129 0.257 0.258 U pCi/g 1.98 103335

Radium-226 0.450 0.118 0.127 pCi/g 0.500 0.119 103335

Radium-228 0.605 0.151 0.164 pCi/g 0.162 103335

Thallium-208 0.181 0.0470 0.0506 pCi/g 0.0397 103335

Thorium-234 1.01 0.904 0.911 U pCi/g 1.32 103335

Uranium-235 -0.00112 0.196 0.196 U pCi/g 0.341 103335

Uranium-238 1.01 0.904 0.911 U pCi/g 1.32 103335

Actinium 228 0.605 0.151 0.164 pCi/g 0.162 103335

Thorium 228 0.347 0.0843 0.0955 pCi/g 0.106 103335

Bismuth-212 0.359 0.439 0.441 U pCi/g 0.716 103335

Bismuth-214 0.450 0.118 0.127 pCi/g 0.119 103335

Cesium-137 0.0108 0.0296 0.0296 U pCi/g 0.0532 103335

Lead-210 0.863 0.995 1.00 U pCi/g 1.56 103335

Lead-212 0.347 0.0843 0.0955 pCi/g 0.106 103335

Lab ID: Analyzed: Sigma:02/05/14  15:27 230160-5151-5 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-005 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.164 0.323 0.324 U pCi/g 0.544

LOQ MDC

103329

Anly Batch

Lead-214 0.456 0.125 0.133 pCi/g 0.136 103329

Potassium-40 11.9 1.53 1.95 pCi/g 0.667 103329

Protactinium-231 0.103 0.521 0.522 U pCi/g 1.43 103329

Radium-226 0.522 0.126 0.138 pCi/g 0.500 0.122 103329

Radium-228 0.586 0.167 0.177 pCi/g 0.177 103329
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  15:27 230160-5151-5 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-005 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.191 0.0635 0.0665 pCi/g 0.0624

LOQ MDC

103329

Anly Batch

Thorium-234 0.172 1.25 1.25 U pCi/g 2.21 103329

Uranium-235 0.185 0.209 0.210 U pCi/g 0.375 103329

Uranium-238 0.172 1.25 1.25 U pCi/g 2.21 103329

Actinium 228 0.586 0.167 0.177 pCi/g 0.177 103329

Thorium 228 0.551 0.130 0.148 pCi/g 0.134 103329

Bismuth-212 0.000 0.487 0.487 U pCi/g 0.994 103329

Bismuth-214 0.522 0.126 0.138 pCi/g 0.122 103329

Cesium-137 -0.000401 0.0416 0.0416 U pCi/g 0.0772 103329

Lead-210 0.674 1.10 1.10 U pCi/g 1.89 103329

Lead-212 0.551 0.130 0.148 pCi/g 0.134 103329

Lab ID: Analyzed: Sigma:02/05/14  15:27 230160-5151-6 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-006 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.0888 0.672 0.672 U pCi/g 1.13

LOQ MDC

103337

Anly Batch

Lead-214 0.506 0.106 0.118 pCi/g 0.112 103337

Potassium-40 10.7 1.55 1.90 pCi/g 0.678 103337

Protactinium-231 -0.286 0.933 0.933 U pCi/g 1.63 103337

Radium-226 0.418 0.124 0.131 pCi/g 0.500 0.125 103337

Radium-228 0.573 0.159 0.170 pCi/g 0.101 103337

Thallium-208 0.142 0.0543 0.0562 pCi/g 0.0574 103337

Thorium-234 0.690 0.837 0.840 U pCi/g 1.45 103337

Uranium-235 0.0923 0.191 0.192 U pCi/g 0.325 103337

Uranium-238 0.690 0.837 0.840 U pCi/g 1.45 103337

Actinium 228 0.573 0.159 0.170 pCi/g 0.101 103337

Thorium 228 0.518 0.102 0.122 pCi/g 0.101 103337

Bismuth-212 0.320 0.604 0.605 U pCi/g 1.03 103337

Bismuth-214 0.418 0.124 0.131 pCi/g 0.125 103337

Cesium-137 0.00848 0.0433 0.0433 U pCi/g 0.0787 103337

Lead-210 1.31 1.13 1.14 U pCi/g 1.68 103337

Lead-212 0.518 0.102 0.122 pCi/g 0.101 103337
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  16:28 230160-5151-7 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-007 GV4

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.155 0.210 0.211 U pCi/g 0.319

LOQ MDC

103327

Anly Batch

Lead-214 0.353 0.158 0.163 pCi/g 0.176 103327

Potassium-40 10.0 2.05 2.29 pCi/g 1.18 103327

Protactinium-231 0.727 1.21 1.21 U pCi/g 2.05 103327

Radium-226 0.148 0.122 0.123 U pCi/g 0.500 0.179 103327

Radium-228 0.205 0.235 0.236 U pCi/g 0.437 103327

Thallium-208 0.0872 0.0817 0.0822 U pCi/g 0.113 103327

Thorium-234 0.103 0.163 0.163 U pCi/g 2.30 103327

Uranium-235 0.211 0.299 0.300 U pCi/g 0.470 103327

Uranium-238 0.103 0.163 0.163 U pCi/g 2.30 103327

Actinium 228 0.205 0.235 0.236 U pCi/g 0.437 103327

Thorium 228 0.314 0.115 0.122 pCi/g 0.136 103327

Bismuth-212 0.000 0.157 0.157 U pCi/g 1.59 103327

Bismuth-214 0.148 0.122 0.123 U pCi/g 0.179 103327

Cesium-137 0.000 0.0128 0.0128 U pCi/g 0.0941 103327

Lead-210 -0.122 1.78 1.78 U pCi/g 2.57 103327

Lead-212 0.314 0.115 0.122 pCi/g 0.136 103327

Lab ID: Analyzed: Sigma:02/05/14  16:28 230160-5151-8 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-008 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0703 0.177 0.177 U pCi/g 1.36

LOQ MDC

103319

Anly Batch

Lead-214 0.574 0.161 0.172 pCi/g 0.175 103319

Potassium-40 15.8 2.25 2.77 pCi/g 0.933 103319

Protactinium-231 0.621 0.715 0.718 U pCi/g 2.23 103319

Radium-226 0.505 0.165 0.174 pCi/g 0.500 0.183 103319

Radium-228 0.666 0.217 0.228 pCi/g 0.381 103319

Thallium-208 0.174 0.0757 0.0778 pCi/g 0.0962 103319

Thorium-234 0.318 0.435 0.436 U pCi/g 2.21 103319

Uranium-235 0.0852 0.227 0.227 U pCi/g 0.391 103319

Uranium-238 0.318 0.435 0.436 U pCi/g 2.21 103319

Actinium 228 0.666 0.217 0.228 pCi/g 0.381 103319

Thorium 228 0.648 0.124 0.150 pCi/g 0.123 103319

Bismuth-212 0.311 0.704 0.704 U pCi/g 1.23 103319

Bismuth-214 0.505 0.165 0.174 pCi/g 0.183 103319
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  16:28 230160-5151-8 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-008 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.00281 0.0700 0.0700 U pCi/g 0.117

LOQ MDC

103319

Anly Batch

Lead-210 0.765 1.52 1.52 U pCi/g 2.30 103319

Lead-212 0.648 0.124 0.150 pCi/g 0.123 103319

Lab ID: Analyzed: Sigma:02/05/14  16:29 230160-5151-9 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-009 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0136 0.469 0.469 U pCi/g 0.797

LOQ MDC

103320

Anly Batch

Lead-214 0.462 0.103 0.114 pCi/g 0.0708 103320

Potassium-40 10.5 1.50 1.85 pCi/g 0.626 103320

Protactinium-231 -0.173 0.771 0.771 U pCi/g 1.37 103320

Radium-226 0.475 0.110 0.120 pCi/g 0.500 0.0730 103320

Radium-228 0.608 0.164 0.175 pCi/g 0.169 103320

Thallium-208 0.143 0.0472 0.0495 pCi/g 0.0467 103320

Thorium-234 0.991 0.765 0.772 U pCi/g 1.11 103320

Uranium-235 0.0500 0.0654 0.0656 U pCi/g 0.295 103320

Uranium-238 0.991 0.765 0.772 U pCi/g 1.11 103320

Actinium 228 0.608 0.164 0.175 pCi/g 0.169 103320

Thorium 228 0.359 0.0817 0.0939 pCi/g 0.0988 103320

Bismuth-212 0.000 0.276 0.276 U pCi/g 1.14 103320

Bismuth-214 0.475 0.110 0.120 pCi/g 0.0730 103320

Cesium-137 -0.000993 0.0338 0.0338 U pCi/g 0.0641 103320

Lead-210 0.802 0.890 0.895 U pCi/g 1.55 103320

Lead-212 0.359 0.0817 0.0939 pCi/g 0.0988 103320

Lab ID: Analyzed: Sigma:02/05/14  16:30 230160-5151-10 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-010 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0294 0.420 0.420 U pCi/g 0.713

LOQ MDC

103336

Anly Batch

Lead-214 0.563 0.106 0.121 pCi/g 0.0920 103336

Potassium-40 9.00 1.21 1.52 pCi/g 0.631 103336

Protactinium-231 0.425 0.435 0.437 U pCi/g 1.48 103336

Radium-226 0.326 0.0894 0.0956 pCi/g 0.500 0.0983 103336

Radium-228 0.325 0.150 0.153 pCi/g 0.212 103336
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  16:30 230160-5151-10 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-010 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.173 0.0491 0.0523 pCi/g 0.0414

LOQ MDC

103336

Anly Batch

Thorium-234 0.897 0.731 0.737 U pCi/g 1.16 103336

Uranium-235 0.0602 0.146 0.146 U pCi/g 0.326 103336

Uranium-238 0.897 0.731 0.737 U pCi/g 1.16 103336

Actinium 228 0.325 0.150 0.153 pCi/g 0.212 103336

Thorium 228 0.432 0.0823 0.0995 pCi/g 0.0752 103336

Bismuth-212 0.360 0.482 0.483 U pCi/g 0.797 103336

Bismuth-214 0.326 0.0894 0.0956 pCi/g 0.0983 103336

Cesium-137 -0.00758 0.0382 0.0382 U pCi/g 0.0683 103336

Lead-210 0.615 0.728 0.732 U pCi/g 1.19 103336

Lead-212 0.432 0.0823 0.0995 pCi/g 0.0752 103336

Lab ID: Analyzed: Sigma:02/05/14  16:30 230160-5151-11 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-011 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.0164 0.586 0.586 U pCi/g 0.996

LOQ MDC

103334

Anly Batch

Lead-214 0.411 0.121 0.128 pCi/g 0.135 103334

Potassium-40 10.6 1.51 1.86 pCi/g 0.878 103334

Protactinium-231 -0.0588 0.138 0.138 U pCi/g 1.93 103334

Radium-226 0.517 0.145 0.155 pCi/g 0.500 0.144 103334

Radium-228 0.302 0.159 0.162 pCi/g 0.250 103334

Thallium-208 0.147 0.0496 0.0519 pCi/g 0.0509 103334

Thorium-234 1.46 1.06 1.07 U pCi/g 1.52 103334

Uranium-235 0.213 0.214 0.215 U pCi/g 0.403 103334

Uranium-238 1.46 1.06 1.07 U pCi/g 1.52 103334

Actinium 228 0.302 0.159 0.162 pCi/g 0.250 103334

Thorium 228 0.435 0.106 0.120 pCi/g 0.110 103334

Bismuth-212 0.373 0.448 0.450 U pCi/g 0.727 103334

Bismuth-214 0.517 0.145 0.155 pCi/g 0.144 103334

Cesium-137 0.0132 0.0402 0.0402 U pCi/g 0.0717 103334

Lead-210 1.71 1.46 1.47 U pCi/g 2.17 103334

Lead-212 0.435 0.106 0.120 pCi/g 0.110 103334

Page 8 of 16 TestAmerica St. Louis

Page 131 of 1127



Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  16:31 230160-5151-12 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-012 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.253 0.377 0.379 U pCi/g 0.626

LOQ MDC

103335

Anly Batch

Lead-214 0.520 0.124 0.135 pCi/g 0.121 103335

Potassium-40 11.0 1.46 1.84 pCi/g 0.813 103335

Protactinium-231 0.355 0.696 0.697 U pCi/g 1.44 103335

Radium-226 0.448 0.138 0.146 pCi/g 0.500 0.138 103335

Radium-228 0.278 0.159 0.162 pCi/g 0.244 103335

Thallium-208 0.147 0.0534 0.0556 pCi/g 0.0586 103335

Thorium-234 0.999 0.658 0.666 U pCi/g 1.73 103335

Uranium-235 0.0166 0.0404 0.0404 U pCi/g 0.387 103335

Uranium-238 0.999 0.658 0.666 U pCi/g 1.73 103335

Actinium 228 0.278 0.159 0.162 pCi/g 0.244 103335

Thorium 228 0.381 0.0985 0.110 pCi/g 0.107 103335

Bismuth-212 0.339 0.466 0.468 U pCi/g 0.774 103335

Bismuth-214 0.448 0.138 0.146 pCi/g 0.138 103335

Cesium-137 0.0130 0.0363 0.0363 U pCi/g 0.0645 103335

Lead-210 1.10 1.03 1.04 U pCi/g 1.61 103335

Lead-212 0.381 0.0985 0.110 pCi/g 0.107 103335

Lab ID: Analyzed: Sigma:02/05/14  16:32 230160-5151-13 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-013 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0621 0.110 0.110 U pCi/g 0.366

LOQ MDC

103329

Anly Batch

Lead-214 0.561 0.125 0.138 pCi/g 0.122 103329

Potassium-40 11.6 1.48 1.90 pCi/g 0.642 103329

Protactinium-231 0.195 0.681 0.682 U pCi/g 1.56 103329

Radium-226 0.431 0.127 0.134 pCi/g 0.500 0.135 103329

Radium-228 0.378 0.109 0.116 pCi/g 0.236 103329

Thallium-208 0.0873 0.0630 0.0637 pCi/g 0.0756 103329

Thorium-234 0.512 0.516 0.519 U pCi/g 1.75 103329

Uranium-235 0.115 0.194 0.194 U pCi/g 0.357 103329

Uranium-238 0.512 0.516 0.519 U pCi/g 1.75 103329

Actinium 228 0.378 0.109 0.116 pCi/g 0.236 103329

Thorium 228 0.464 0.104 0.120 pCi/g 0.110 103329

Bismuth-212 0.426 0.541 0.543 U pCi/g 0.890 103329

Bismuth-214 0.431 0.127 0.134 pCi/g 0.135 103329

Page 9 of 16 TestAmerica St. Louis

Page 132 of 1127



Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  16:32 230160-5151-13 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-013 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.00505 0.0424 0.0424 U pCi/g 0.0771

LOQ MDC

103329

Anly Batch

Lead-210 -0.357 2.13 2.13 U pCi/g 2.50 103329

Lead-212 0.464 0.104 0.120 pCi/g 0.110 103329

Lab ID: Analyzed: Sigma:02/05/14  16:32 230160-5151-14 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-014 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.000 0.150 0.150 U pCi/g 0.985

LOQ MDC

103337

Anly Batch

Lead-214 0.482 0.119 0.129 pCi/g 0.133 103337

Potassium-40 10.8 1.61 1.95 pCi/g 0.725 103337

Protactinium-231 -0.000344 0.000600 0.000601 U pCi/g 1.83 103337

Radium-226 0.524 0.124 0.136 pCi/g 0.500 0.107 103337

Radium-228 0.610 0.170 0.181 pCi/g 0.108 103337

Thallium-208 0.186 0.0546 0.0579 pCi/g 0.0438 103337

Thorium-234 0.391 0.470 0.472 U pCi/g 1.59 103337

Uranium-235 0.218 0.181 0.182 U pCi/g 0.273 103337

Uranium-238 0.391 0.470 0.472 U pCi/g 1.59 103337

Actinium 228 0.610 0.170 0.181 pCi/g 0.108 103337

Thorium 228 0.371 0.0932 0.105 pCi/g 0.0992 103337

Bismuth-212 0.415 0.593 0.594 U pCi/g 0.989 103337

Bismuth-214 0.524 0.124 0.136 pCi/g 0.107 103337

Cesium-137 0.00979 0.0437 0.0438 U pCi/g 0.0796 103337

Lead-210 0.817 1.09 1.09 U pCi/g 1.70 103337

Lead-212 0.371 0.0932 0.105 pCi/g 0.0992 103337

Lab ID: Analyzed: Sigma:02/05/14  16:33 230160-5151-15 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-015 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0570 0.169 0.169 U pCi/g 0.581

LOQ MDC

103338

Anly Batch

Lead-214 0.359 0.119 0.124 pCi/g 0.122 103338

Potassium-40 11.7 1.73 2.10 pCi/g 0.840 103338

Protactinium-231 -0.398 0.998 0.999 U pCi/g 1.73 103338

Radium-226 0.418 0.128 0.135 pCi/g 0.500 0.123 103338

Radium-228 0.238 0.140 0.142 U pCi/g 0.253 103338
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  16:33 230160-5151-15 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-015 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.110 0.0437 0.0451 pCi/g 0.0523

LOQ MDC

103338

Anly Batch

Thorium-234 0.247 0.435 0.436 U pCi/g 1.74 103338

Uranium-235 0.106 0.220 0.220 U pCi/g 0.367 103338

Uranium-238 0.247 0.435 0.436 U pCi/g 1.74 103338

Actinium 228 0.238 0.140 0.142 U pCi/g 0.253 103338

Thorium 228 0.233 0.0856 0.0908 pCi/g 0.121 103338

Bismuth-212 0.390 0.508 0.510 U pCi/g 0.835 103338

Bismuth-214 0.418 0.128 0.135 pCi/g 0.123 103338

Cesium-137 0.0115 0.0426 0.0426 U pCi/g 0.0773 103338

Lead-210 0.145 1.05 1.05 U pCi/g 1.98 103338

Lead-212 0.233 0.0856 0.0908 pCi/g 0.121 103338

Lab ID: Analyzed: Sigma:02/05/14  17:14 230160-5151-16 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-016 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.000668 0.00713 0.00713 U pCi/g 1.02

LOQ MDC

103323

Anly Batch

Lead-214 0.880 0.136 0.164 pCi/g 0.144 103323

Potassium-40 9.68 1.40 1.72 pCi/g 0.856 103323

Protactinium-231 0.811 0.818 0.823 U pCi/g 1.63 103323

Radium-226 0.872 0.151 0.176 pCi/g 0.500 0.128 103323

Radium-228 0.512 0.164 0.172 pCi/g 0.123 103323

Thallium-208 0.150 0.0550 0.0571 pCi/g 0.0533 103323

Thorium-234 0.430 0.511 0.513 U pCi/g 1.71 103323

Uranium-235 0.0539 0.141 0.141 U pCi/g 0.369 103323

Uranium-238 0.430 0.511 0.513 U pCi/g 1.71 103323

Actinium 228 0.512 0.164 0.172 pCi/g 0.123 103323

Thorium 228 0.442 0.0924 0.109 pCi/g 0.110 103323

Bismuth-212 0.346 0.466 0.467 U pCi/g 0.771 103323

Bismuth-214 0.872 0.151 0.176 pCi/g 0.128 103323

Cesium-137 -0.0201 0.0444 0.0444 U pCi/g 0.0767 103323

Lead-210 0.903 0.963 0.969 U pCi/g 1.62 103323

Lead-212 0.442 0.0924 0.109 pCi/g 0.110 103323
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  17:15 230160-5151-17 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-017 GV4

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0169 0.0899 0.0899 U pCi/g 1.38

LOQ MDC

103327

Anly Batch

Lead-214 0.507 0.141 0.150 pCi/g 0.149 103327

Potassium-40 7.16 1.95 2.08 pCi/g 1.86 103327

Protactinium-231 -0.111 0.336 0.336 U pCi/g 2.51 103327

Radium-226 0.433 0.199 0.204 pCi/g 0.500 0.187 103327

Radium-228 0.270 0.172 0.174 U pCi/g 0.452 103327

Thallium-208 0.0242 0.0701 0.0701 U pCi/g 0.134 103327

Thorium-234 0.419 0.639 0.641 U pCi/g 2.03 103327

Uranium-235 0.0695 0.0633 0.0637 U pCi/g 0.483 103327

Uranium-238 0.419 0.639 0.641 U pCi/g 2.03 103327

Actinium 228 0.270 0.172 0.174 U pCi/g 0.452 103327

Thorium 228 0.465 0.131 0.144 pCi/g 0.134 103327

Bismuth-212 0.134 0.998 0.998 U pCi/g 1.83 103327

Bismuth-214 0.433 0.199 0.204 pCi/g 0.187 103327

Cesium-137 0.000 0.0639 0.0639 U pCi/g 0.201 103327

Lead-210 0.905 1.73 1.74 U pCi/g 2.66 103327

Lead-212 0.465 0.131 0.144 pCi/g 0.134 103327

Lab ID: Analyzed: Sigma:02/05/14  17:16 230160-5151-18 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-018 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.201 0.116 0.119 pCi/g 0.115

LOQ MDC

103319

Anly Batch

Lead-214 0.353 0.129 0.134 pCi/g 0.179 103319

Potassium-40 9.56 1.70 1.96 pCi/g 0.869 103319

Protactinium-231 -0.416 1.21 1.22 U pCi/g 2.12 103319

Radium-226 0.454 0.147 0.154 pCi/g 0.500 0.165 103319

Radium-228 0.334 0.177 0.180 pCi/g 0.328 103319

Thallium-208 0.0898 0.0722 0.0728 U pCi/g 0.0971 103319

Thorium-234 1.41 1.17 1.18 U pCi/g 1.53 103319

Uranium-235 0.133 0.206 0.206 U pCi/g 0.344 103319

Uranium-238 1.41 1.17 1.18 U pCi/g 1.53 103319

Actinium 228 0.334 0.177 0.180 pCi/g 0.328 103319

Thorium 228 0.431 0.102 0.116 pCi/g 0.112 103319

Bismuth-212 0.137 0.617 0.617 U pCi/g 1.13 103319

Bismuth-214 0.454 0.147 0.154 pCi/g 0.165 103319
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  17:16 230160-5151-18 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-018 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00275 0.0483 0.0483 U pCi/g 0.0998

LOQ MDC

103319

Anly Batch

Lead-210 1.77 1.15 1.17 pCi/g 1.64 103319

Lead-212 0.431 0.102 0.116 pCi/g 0.112 103319

Lab ID: Analyzed: Sigma:02/05/14  17:16 230160-5151-19 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-019 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.281 0.341 0.343 U pCi/g 0.561

LOQ MDC

103320

Anly Batch

Lead-214 0.573 0.0930 0.110 pCi/g 0.0735 103320

Potassium-40 11.5 1.55 1.95 pCi/g 0.609 103320

Protactinium-231 0.0851 0.146 0.146 U pCi/g 1.49 103320

Radium-226 0.407 0.109 0.116 pCi/g 0.500 0.0904 103320

Radium-228 0.143 0.0684 0.0699 U pCi/g 0.318 103320

Thallium-208 0.0942 0.0462 0.0472 pCi/g 0.0572 103320

Thorium-234 0.596 0.774 0.777 U pCi/g 1.34 103320

Uranium-235 0.114 0.127 0.127 U pCi/g 0.201 103320

Uranium-238 0.596 0.774 0.777 U pCi/g 1.34 103320

Actinium 228 0.143 0.0684 0.0699 U pCi/g 0.318 103320

Thorium 228 0.356 0.0735 0.0867 pCi/g 0.0798 103320

Bismuth-212 0.245 0.508 0.509 U pCi/g 0.879 103320

Bismuth-214 0.407 0.109 0.116 pCi/g 0.0904 103320

Cesium-137 0.0190 0.0410 0.0410 U pCi/g 0.0711 103320

Lead-210 -0.481 6.90 6.90 U pCi/g 1.63 103320

Lead-212 0.356 0.0735 0.0867 pCi/g 0.0798 103320

Lab ID: Analyzed: Sigma:02/05/14  17:17 230160-5151-20 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-020 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.189 0.202 0.203 U pCi/g 0.255

LOQ MDC

103336

Anly Batch

Lead-214 0.574 0.101 0.117 pCi/g 0.124 103336

Potassium-40 12.0 1.41 1.87 pCi/g 0.648 103336

Protactinium-231 0.195 0.212 0.213 U pCi/g 1.47 103336

Radium-226 0.441 0.126 0.134 pCi/g 0.500 0.127 103336

Radium-228 0.550 0.150 0.160 pCi/g 0.0750 103336
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  17:17 230160-5151-20 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-020 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.159 0.0473 0.0501 pCi/g 0.0438

LOQ MDC

103336

Anly Batch

Thorium-234 0.626 0.380 0.386 U pCi/g 1.48 103336

Uranium-235 0.114 0.208 0.208 U pCi/g 0.349 103336

Uranium-238 0.626 0.380 0.386 U pCi/g 1.48 103336

Actinium 228 0.550 0.150 0.160 pCi/g 0.0750 103336

Thorium 228 0.394 0.0800 0.0949 pCi/g 0.0888 103336

Bismuth-212 0.000 0.132 0.132 U pCi/g 0.970 103336

Bismuth-214 0.441 0.126 0.134 pCi/g 0.127 103336

Cesium-137 0.000 0.0172 0.0172 U pCi/g 0.0926 103336

Lead-210 0.0342 0.709 0.709 U pCi/g 1.26 103336

Lead-212 0.394 0.0800 0.0949 pCi/g 0.0888 103336
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-98406/1-A Actinium-227 0.0000 U pCi/g

MB 160-98406/1-A Lead-214 -0.04585 U pCi/g

MB 160-98406/1-A Potassium-40 -0.3686 U pCi/g

MB 160-98406/1-A Protactinium-231 -0.08275 U pCi/g

MB 160-98406/1-A Radium-226 -0.05280 U pCi/g

MB 160-98406/1-A Radium-228 0.05759 U pCi/g

MB 160-98406/1-A Thallium-208 0.01282 U pCi/g

MB 160-98406/1-A Thorium-234 0.4189 U pCi/g

MB 160-98406/1-A Uranium-235 -0.07518 U pCi/g

MB 160-98406/1-A Uranium-238 0.4189 U pCi/g

MB 160-98406/1-A Actinium 228 0.05759 U pCi/g

MB 160-98406/1-A Thorium 228 0.01321 U pCi/g

MB 160-98406/1-A Bismuth-212 0.07560 U pCi/g

MB 160-98406/1-A Bismuth-214 -0.05280 U pCi/g

MB 160-98406/1-A Cesium-137 0.0000 U pCi/g

MB 160-98406/1-A Lead-210 -0.6284 U pCi/g

MB 160-98406/1-A Lead-212 0.01321 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-98406/2-A Americium-241 97.5 98.99 pCi/g 102 87 116

-LCS 160-98406/2-A Cesium-137 31.3 29.91 pCi/g 96 87 120

-LCS 160-98406/2-A Cobalt-60 23.3 22.77 pCi/g 98 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5151-1 Actinium-227 -0.261 0.01588 U pCi/g 226 0.59 1.58 1

160-5151-1 Lead-214 0.493 0.4036 pCi/g 20 0.40 1.13 1

160-5151-1 Potassium-40 11.1 10.67 pCi/g 4 0.10 0.29 1

160-5151-1 Protactinium-231 0.0920 0.4337 U pCi/g 130 0.65 1.68 1

160-5151-1 Radium-226 0.345 0.1567 U pCi/g 75 0.82 2.30 1

160-5151-1 Radium-228 0.491 0.3696 pCi/g 28 0.37 1.03 1

160-5151-1 Thallium-208 0.168 0.1974 pCi/g 16 0.28 0.80 1

160-5151-1 Thorium-234 0.866 0.2662 U pCi/g 106 0.47 1.31 1

160-5151-1 Uranium-235 0.120 0.07151 U pCi/g 50 0.16 0.46 1

160-5151-1 Uranium-238 0.866 0.2662 U pCi/g 106 0.47 1.31 1

160-5151-1 Actinium 228 0.491 0.3696 pCi/g 28 0.37 1.03 1

160-5151-1 Thorium 228 0.392 0.4237 pCi/g 8 0.15 0.43 1

160-5151-1 Bismuth-212 0.000 0.4618 U pCi/g 200 0.43 1.22 1

160-5151-1 Bismuth-214 0.345 0.1567 U pCi/g 75 0.82 2.30 1
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Prep Batch: 98406

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5151-1 Cesium-137 0.00948 -0.007289 U pCi/g 1531 0.21 0.60 1

160-5151-1 Lead-210 0.565 1.499 U pCi/g 90 0.42 1.16 1

160-5151-1 Lead-212 0.392 0.4237 pCi/g 8 0.15 0.43 1

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:1398406

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 1/15/14 2/5/14 tuna canMB 160-98406/1 Fill_Geo-21, 
GA-01-R

341.9 g 1/15/14 2/5/14 tuna canLCS 160-98406/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU1FSS-
001

45.7 g 393.7 g 348 g 1/15/14 2/5/14 tuna can160-5151-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
001

45.7 g 393.7 g 348 g 1/15/14 2/5/14 tuna can160-5151-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
002

46.2 g 395.6 g 349.4 g 1/15/14 2/5/14 tuna can160-5151-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
003

45.7 g 422.6 g 376.9 g 1/15/14 2/5/14 tuna can160-5151-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
004

46.0 g 430.0 g 384 g 1/15/14 2/5/14 tuna can160-5151-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
005

45.8 g 389.4 g 343.6 g 1/15/14 2/5/14 tuna can160-5151-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
006

46.0 g 418.9 g 372.9 g 1/15/14 2/5/14 tuna can160-5151-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
007

45.9 g 451.2 g 405.3 g 1/15/14 2/5/14 tuna can160-5151-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
008

45.9 g 395.5 g 349.6 g 1/15/14 2/5/14 tuna can160-5151-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
009

45.3 g 409.3 g 364 g 1/15/14 2/5/14 tuna can160-5151-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
010

45.8 g 414.1 g 368.3 g 1/15/14 2/5/14 tuna can160-5151-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
011

46.2 g 419.7 g 373.5 g 1/15/14 2/5/14 tuna can160-5151-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
012

45.8 g 417.4 g 371.6 g 1/15/14 2/5/14 tuna can160-5151-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
013

46.2 g 403.3 g 357.1 g 1/15/14 2/5/14 tuna can160-5151-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
014

45.9 g 394.8 g 348.9 g 1/15/14 2/5/14 tuna can160-5151-A-14 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
015

46.1 g 432.3 g 386.2 g 1/15/14 2/5/14 tuna can160-5151-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
016

45.7 g 428.9 g 383.2 g 1/15/14 2/5/14 tuna can160-5151-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
017

46.2 g 427.7 g 381.5 g 1/15/14 2/5/14 tuna can160-5151-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
018

45.7 g 421.0 g 375.3 g 1/15/14 2/5/14 tuna can160-5151-A-18 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:1398406

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

TI12-233-SU1FSS-
019

46.2 g 420.3 g 374.1 g 1/15/14 2/5/14 tuna can160-5151-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
020

46.1 g 404.7 g 358.6 g 1/15/14 2/5/14 tuna can160-5151-A-20 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-98406/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-98406/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU1FSS-
001

160-5151-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
001

160-5151-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
002

160-5151-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
003

160-5151-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
004

160-5151-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
005

160-5151-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
006

160-5151-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
007

160-5151-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
008

160-5151-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
009

160-5151-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
010

160-5151-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
011

160-5151-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
012

160-5151-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
013

160-5151-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
014

160-5151-A-14 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:1398406

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU1FSS-
015

160-5151-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
016

160-5151-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
017

160-5151-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
018

160-5151-A-18 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
019

160-5151-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
020

160-5151-A-20 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:5998415

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 1/15/14 2/5/14 Tuna CanMB 160-98415/1 Fill_Geo-21, 
GA-01-R

341.9 g 1/15/14 2/5/14 Tuna CanLCS 160-98415/2 Fill_Geo-21, 
GA-01-R

46.0 g 395.6 g 349.6 g 1/15/14 2/5/14 Tuna Can160-5150-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
021

45.8 g 405.2 g 359.4 g 1/15/14 2/5/14 Tuna Can160-5151-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
022

46.3 g 435.8 g 389.5 g 1/15/14 2/5/14 Tuna Can160-5151-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
023

46.0 g 450.4 g 404.4 g 1/15/14 2/5/14 Tuna Can160-5151-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
024

45.8 g 336.1 g 290.3 g 1/15/14 2/5/14 Tuna Can160-5151-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
025

45.6 g 354.3 g 308.7 g 1/15/14 2/5/14 Tuna Can160-5151-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
026

45.5 g 405.6 g 360.1 g 1/15/14 2/5/14 Tuna Can160-5151-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
027

46.1 g 470.3 g 424.2 g 1/15/14 2/5/14 Tuna Can160-5151-A-27 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-98415/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-98415/2 Fill_Geo-21, 
GA-01-R

160-5150-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
021

160-5151-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
022

160-5151-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
023

160-5151-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
024

160-5151-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
025

160-5151-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
026

160-5151-A-26 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:5998415

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU1FSS-
027

160-5151-A-27 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1122021820

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140326 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_MB 160-98406~1-A 
             Detector: Ge 3 SN/131        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: MB 160-98406~1-A
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 11:53         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 11:53:16      Real Time: 1802   sec
        Analysis Time: 2/5/2014 12:24         Dead Time: 0.14   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -7.621E-02         1526.0     1.163E+00    1.163E+00    4.553E+00
NA-22      1.233E-01          167.5     2.065E-01    2.066E-01    7.825E-01
K-40      -3.971E+00          384.3     1.526E+01    1.526E+01    1.227E+01
Sc-46      1.239E-01          117.3     1.453E-01    1.455E-01    7.449E-01
CR-51     -6.889E-02         2171.0     1.496E+00    1.496E+00    5.509E+00
MN-54      1.430E-01          110.2     1.575E-01    1.577E-01    5.676E-01
FE-59      1.936E-01           95.4     1.848E-01    1.850E-01    1.779E+00
Co-56      1.883E-01          104.8     1.974E-01    1.977E-01    6.970E-01
CO-57      1.116E-01          106.0     1.183E-01    1.185E-01    3.100E-01
CO-58      1.251E-01          137.6     1.721E-01    1.722E-01    6.299E-01
CO-60      0.000E+00          707.1     6.293E-02    6.293E-02    1.317E+00
ZN-65     -1.033E-02         5133.0     5.304E-01    5.304E-01    2.038E+00
NB-94      1.131E-01          169.0     1.911E-01    1.912E-01    6.970E-01
ZR-95     -2.109E-01          169.8     3.580E-01    3.582E-01    1.308E+00
NB-95      0.000E+00         1000.0     4.127E-02    4.128E-02    6.565E-01
RU-103     3.159E-02          454.9     1.437E-01    1.437E-01    5.507E-01
RH-106     3.210E+00           70.7     2.269E+00    2.275E+00    5.721E+00
AG-108M   -2.072E-03         7975.0     1.653E-01    1.653E-01    6.254E-01
AG-110M   -1.617E-02         1865.0     3.016E-01    3.016E-01    1.159E+00
SN-113     0.000E+00         1000.0     5.581E-02    5.581E-02    9.889E-01
SB-124     1.049E-01           58.1     6.092E-02    6.117E-02    8.153E-01
SB-125     2.709E-02          161.3     4.371E-02    4.373E-02    1.824E+00
I-131      7.074E-02          226.9     1.605E-01    1.605E-01    6.579E-01
Gd-153     3.099E-01           75.0     2.324E-01    2.331E-01    7.806E-01
Ga-68      0.000E+00         1000.0     1.622E+00    1.622E+00    1.388E+01
Tc-99m    -2.728E-02          388.1     1.059E-01    1.059E-01    3.825E-01
BA-133     1.926E-01          117.8     2.269E-01    2.271E-01    7.954E-01
CS-134     1.421E-01           94.8     1.347E-01    1.349E-01    1.123E+00
CS-137     0.000E+00         1000.0     1.839E-01    1.839E-01    9.025E-01
CE-139    -8.798E-02          160.1     1.408E-01    1.411E-01    4.932E-01
Ba-140     5.281E-01          109.5     5.783E-01    5.789E-01    2.051E+00
La-140    -7.109E-03          107.5     7.639E-03    7.648E-03    1.062E+00
CE-141     0.000E+00         1000.0     6.632E-02    6.632E-02    6.048E-01
CE-144    -6.585E-02         1007.0     6.631E-01    6.631E-01    2.472E+00
PM-144    -1.211E-01          212.3     2.570E-01    2.571E-01    9.212E-01
EU-152     2.563E-01          158.9     4.073E-01    4.075E-01    2.026E+00
EU-154     2.229E-01          155.1     3.457E-01    3.459E-01    5.497E+00
EU-155    -1.142E-01          385.1     4.400E-01    4.400E-01    1.579E+00
HF-181     1.102E-01           99.0     1.090E-01    1.092E-01    6.274E-01
Ta-182     2.596E-01          180.5     4.686E-01    4.688E-01    1.162E+00
Hg-203     0.000E+00         1000.0     7.736E-02    7.736E-02    5.887E-01
TL-208     1.381E-01          194.7     2.688E-01    2.689E-01    7.975E-01
pm-146     0.000E+00         1000.0     2.379E-01    2.379E-01    2.523E+00
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y-88      -1.784E-02         1098.0     1.958E-01    1.958E-01    7.720E-01
Cd-113m    0.000E+00         1000.0     1.106E+03    1.106E+03    7.032E+03
Cd-109     5.283E-02         4385.0     2.317E+00    2.317E+00    8.523E+00
PB-210    -6.771E+00          156.2     1.057E+01    1.058E+01    1.951E+01
PB-212     1.423E-01          205.7     2.927E-01    2.929E-01    1.163E+00
PB-214    -4.939E-01          204.4     1.009E+00    1.010E+00    1.685E+00
BI-207    -8.771E-02          228.9     2.008E-01    2.009E-01    7.286E-01
BI-212     8.145E-01          294.8     2.401E+00    2.402E+00    9.036E+00
BI-214    -5.688E-01          228.1     1.297E+00    1.298E+00    2.269E+00
BI-210M    2.507E-02          864.1     2.166E-01    2.166E-01    8.109E-01
RA-224    -4.514E+00           88.3     3.987E+00    3.998E+00    1.348E+01
AC-228     6.204E-01           59.8     3.708E-01    3.722E-01    2.149E+00
TH-227     0.000E+00         1000.0     6.125E-01    6.125E-01    5.552E+00
TH-229    -1.895E+00          135.1     2.559E+00    2.563E+00    8.946E+00
TH-234     4.513E+00           47.3     2.133E+00    2.146E+00    1.313E+01
PA-231    -8.915E-01          536.6     4.783E+00    4.783E+00    1.752E+01
PA-233     1.123E-01          280.1     3.145E-01    3.145E-01    1.162E+00
PA-234    -3.202E-01          161.5     5.172E-01    5.174E-01    1.819E+00
PA-234M    3.673E+01           56.5     2.075E+01    2.083E+01    7.840E+01
U-235     -8.099E-01        17590.0     1.425E+02    1.425E+02    3.121E+00
AM-241     2.751E-01          131.2     3.610E-01    3.612E-01    1.259E+00
Np-237     0.000E+00         1000.0     8.122E-01    8.122E-01    4.039E+00
Ir-192     0.000E+00         1000.0     1.413E-01    1.413E-01    6.763E-01
Cs-136     7.315E-02          162.3     1.188E-01    1.188E-01    4.619E-01
Np-239    -1.319E-01          314.9     4.152E-01    4.153E-01    1.484E+00
Nd-147     5.628E-02         1578.0     8.883E-01    8.883E-01    3.557E+00
-----------------------------------------------------------------------------
Total      5.014E+01

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_MB 160-98406~1-A                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140326.An1

 Acquisition information
        Start time:                 2/5/2014 11:53:16 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.14 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 11:53:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:15 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0457

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.34    46.17        42.       -11.    -0.006    48.05   0.818s
 TH-227    200.30    50.16        22.        -2.    -0.001   389.81   0.822s
 AM-241    237.37    59.42        25.         6.     0.003   131.23   0.832s
 TH-234    252.82    63.28        36.        15.     0.008    30.66   0.440s
 BA-133    324.58    81.20        28.         3.     0.002   254.45   0.854s
 TH-234    370.33    92.63        44.        15.     0.008    24.43   0.753 
 AC-228    370.10    92.57        14.        32.     0.018    24.37   0.867s
 Gd-153    388.19    97.09        13.         8.     0.004    74.98   0.871s
 Np-239    393.62    98.45        21.        -4.    -0.002   169.94   0.873s
 Gd-153    409.91   102.52        27.        -3.    -0.001   300.21   0.877s
 Np-239    411.09   102.81        26.        -2.    -0.001   337.63   0.878s
 EU-155    422.73   105.72        29.        -2.    -0.001   385.14   0.879s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    422.28   105.61        29.        -2.    -0.001   314.90   0.880s
 EU-152    487.04   121.79        19.         4.     0.002   182.29   0.896s
 CO-57     487.05   121.79        17.         4.     0.002   147.84   0.897s
 PA-234    524.96   131.26        26.        -5.    -0.003   161.50   0.906s
 HF-181    530.90   132.74        13.         6.     0.003    98.96   0.908s
 HF-181    550.91   137.74        19.         5.     0.003   134.98   0.911s
 CO-57     550.65   137.68        21.         5.     0.003   152.02   0.912s
 Tc-99m    561.70   140.44        25.        -2.    -0.001   388.06   0.916s
 Ba-140    647.03   161.75        23.        -4.    -0.002   170.24   0.939s
 CE-139    662.82   165.70        30.        -5.    -0.003   160.09   0.942s
 TH-229    773.49   193.35        24.        -5.    -0.003   135.05   0.970s
 U-235     821.67   205.39        25.        -3.    -0.002   292.52   0.982s
 TH-229    845.52   211.34        25.        -5.    -0.003   156.76   0.988s
 PB-212    954.32   238.53        30.         3.     0.002    43.63   1.016s
 RA-224    960.96   240.19        36.       -10.    -0.006    88.33   1.018s
 EU-152    978.95   244.68        22.         1.     0.001   546.94   1.022s
 BI-210M  1063.92   265.91        15.         1.     0.000   864.09   1.044s
 TL-208   1098.51   274.56        12.        -1.    -0.001   487.36   1.055s
 I-131    1140.21   284.97        23.         3.     0.002   226.89   1.062s
 PB-214   1179.71   294.84        34.        -6.    -0.004   210.81   1.073s
 Ir-192   1185.33   296.25        27.        -4.    -0.002   192.59   1.074s
 PB-212   1199.10   299.69        20.         2.     0.001   280.90   1.078s
 PA-233   1205.25   301.23        23.        -4.    -0.002   184.06   1.078s
 PA-231   1210.41   302.51        21.        -1.    -0.001   536.55   1.081s
 Ir-192   1233.38   308.25        15.        -2.    -0.001   292.87   1.086s
 PA-233   1249.65   312.32        13.         2.     0.001   280.11   1.090s
 La-140   1310.98   327.65        14.         5.     0.003   107.46   1.107s
 AC-228   1350.79   337.59        14.         1.     0.001   524.71   1.116s
 EU-152   1379.91   344.87        20.         4.     0.002   158.91   1.122s
 HF-181   1383.87   345.86        21.         3.     0.002   241.88   1.124s
 PB-214   1409.81   352.34        27.        -8.    -0.004    67.33   1.130s
 BA-133   1427.40   356.74        15.         5.     0.003   117.79   1.134s
 BA-133   1532.42   382.98        17.        -1.     0.000   671.82   1.161s
 SB-125   1708.31   426.93        14.        -3.    -0.001   218.34   1.205s
 pm-146   1813.04   453.11        13.        -2.    -0.001   239.37   1.230s
 HF-181   1931.07   482.60        10.        -1.    -0.001   368.60   1.258s
 La-140   1950.75   487.52         8.         1.     0.001   288.17   1.263s
 RU-103   1989.54   497.22         9.         1.     0.001   454.86   1.273s
 RH-106   2045.08   511.10        29.        26.     0.014    35.41   1.287s
 Ba-140   2144.16   535.86         8.         4.     0.002   109.49   1.311s
 CS-134   2273.99   568.31        16.        -4.    -0.002   144.15   1.342s
 PA-234   2279.02   569.57        13.        -1.     0.000   785.89   1.342s
 BI-207   2283.62   570.72        16.        -3.    -0.001   228.95   1.343s
 TL-208   2332.81   583.01        14.         2.     0.001    84.32   1.355s
 SB-125   2400.90   600.03        14.         2.     0.001   237.60   1.372s
 SB-124   2409.24   602.11        19.        -3.    -0.002   191.87   1.374s
 BI-214   2438.40   609.40        34.        -8.    -0.004    69.87   1.381s
 PM-144   2476.18   618.85        14.        -3.    -0.001   212.11   1.389s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2491.79   622.75         8.         4.     0.002   117.27   1.393s
 SB-125   2544.45   635.91        10.        -2.    -0.001   259.97   1.406s
 I-131    2541.66   635.21         8.        -1.     0.000   811.71   1.407s
 PM-144   2785.01   696.04        20.        -3.    -0.002   212.30   1.463s
 NB-94    2815.43   703.65        10.         3.     0.002   168.95   1.469s
 AG-108M  2894.94   723.52        14.        -2.    -0.001   227.13   1.488s
 EU-154   2895.11   723.57        14.        -2.    -0.001   225.51   1.488s
 ZR-95    2892.96   723.03        10.        -1.    -0.001   458.62   1.489s
 BI-212   2909.49   727.16        10.         2.     0.001   294.84   1.492s
 ZR-95    3025.49   756.16        10.        -3.    -0.002   169.79   1.519s
 PA-234M  3074.16   768.33         3.         4.     0.002    84.92   1.528s
 EU-152   3117.87   779.25         9.        -1.     0.000   674.49   1.540s
 BI-212   3144.10   785.81         7.         3.     0.002   131.13   1.546s
 CS-134   3183.90   795.76         7.         2.     0.001   183.70   1.556s
 CS-134   3206.93   801.52         6.         4.     0.002    94.81   1.561s
 CO-58    3242.97   810.53         6.         3.     0.002   137.57   1.569s
 La-140   3248.60   811.94         7.        -1.     0.000   513.74   1.574s
 Cs-136   3280.13   819.82         3.         2.     0.001   162.34   1.576s
 MN-54    3337.09   834.06         5.         3.     0.002   110.15   1.591s
 Co-56    3389.82   847.24         8.         4.     0.002   104.84   1.602s
 TL-208   3442.23   860.35         9.         2.     0.001   261.40   1.615s
 EU-154   3489.62   872.19         7.        -1.     0.000   670.56   1.626s
 PA-234   3524.31   880.87         8.         4.     0.002   101.64   1.633s
 PA-234   3533.51   883.17        15.        -2.    -0.001   239.35   1.636s
 Sc-46    3557.01   889.04         8.         2.     0.001   253.34   1.641s
 AC-228   3640.19   909.84         5.         1.     0.001   363.25   1.661s
 PA-234   3786.65   946.46         4.         0.     0.000   783.94   1.692s
 AC-228   3884.08   970.83         3.         6.     0.003    59.77   1.713s
 EU-154   3994.07   998.33        14.        -5.    -0.003   122.98   1.737s
 PA-234M  4003.96  1000.80         5.         5.     0.003    74.57   1.742s
 Co-56    4156.12  1038.85        13.        -3.    -0.002   162.24   1.774s
 Cs-136   4188.50  1046.95        13.        -4.    -0.002   142.53   1.783s
 RH-106   4201.52  1050.20         4.         4.     0.002    79.00   1.785s
 EU-152   4438.36  1109.43        12.        -4.    -0.002   130.02   1.839s
 Sc-46    4481.90  1120.32         5.         3.     0.002   117.33   1.847s
 Ta-182   4751.98  1187.87        10.        -2.    -0.001   283.09   1.906s
 Ta-182   4883.84  1220.85        11.         3.     0.002   180.49   1.934s
 NA-22    5099.36  1274.76         5.         2.     0.001   167.48   1.979s
 EU-154   5101.95  1275.41         5.         2.     0.001   155.11   1.979s
 FE-59    5166.99  1291.68         3.         3.     0.002    95.43   1.993s
 K-40     5842.16  1460.58        13.        -6.    -0.003   165.65   2.133s
 La-140   6370.44  1592.75         6.        -2.    -0.001   154.38   2.242s
 SB-124   6762.10  1690.76         0.         4.     0.002    58.08   2.317s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -7.6212E-02                                      5.31E+01             
                           477.60-7.621E-02 %(  4.553E+00 1.53E+03 1.05E+01 G  
 
NA-22    C   1.2331E-01                                      9.50E+02             
                          1274.53 1.233E-01 ?(  7.825E-01 1.67E+02 9.99E+01 G  
 
K-40     N  -3.9712E+00                                      4.66E+11             
                          1460.83-3.971E+00 ?(P 1.227E+01 1.66E+02 1.07E+01 G  
 
Sc-46    F   1.2387E-01                                      8.38E+01             
                           889.28 7.794E-02 &(  7.449E-01 2.53E+02 1.00E+02 G  
                          1120.55 1.698E-01 ?(  7.232E-01 1.17E+02 1.00E+02 G  
 
CR-51    F  -6.8886E-02                                      2.77E+01             
                           320.08-6.889E-02 %(  5.509E+00 2.17E+03 9.94E+00 G  
 
MN-54    C   1.4299E-01                                      3.12E+02             
                           834.85 1.430E-01 ?(  5.676E-01 1.10E+02 1.00E+02 G  
 
FE-59    F   1.9362E-01                                      4.45E+01             
                          1099.25 0.000E+00 ?(  1.779E+00 1.00E+03 5.65E+01 G  
                          1291.60 4.468E-01 ?(  1.519E+00 9.54E+01 4.32E+01 G  
 
Co-56    C   1.8833E-01                                      7.73E+01             
                           846.77 1.883E-01 ?(  6.970E-01 1.05E+02 9.99E+01 G  
                          1238.28 0.000E+00 -   1.781E+00 1.00E+03 6.61E+01 G  
                          1037.84-1.237E+00 +   7.222E+00 1.62E+02 1.41E+01 G  
                          1771.35-8.716E-02 %   6.729E+00 1.88E+03 1.55E+01  A 
 
CO-57    C   1.1161E-01                                      2.72E+02             
                           122.06 5.908E-02 ?(  3.100E-01 1.48E+02 8.56E+01 G  
                           136.47 5.327E-01 ?(  2.857E+00 1.52E+02 1.07E+01 G  
 
CO-58    C   1.2511E-01                                      7.09E+01             
                           810.78 1.251E-01 ?(  6.299E-01 1.38E+02 9.95E+01 G  
 
ZN-65    F  -1.0334E-02                                      2.44E+02             
                          1115.55-1.033E-02 %(  2.038E+00 5.13E+03 5.06E+01 G  
 
NB-94    I   1.1313E-01                                      7.41E+06             
                           702.63 1.131E-01 ?(  6.970E-01 1.69E+02 9.79E+01 G  
                           871.10 0.000E+00 -   3.348E-01 1.00E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I  -2.1085E-01                                      6.40E+01             
                           756.73-2.109E-01 ?(  1.308E+00 1.70E+02 5.45E+01 G  
                           724.20-9.001E-02 +   1.570E+00 4.59E+02 4.42E+01 G  
 
RU-103   I   3.1591E-02                                      3.93E+01             
                           497.05 3.159E-02 ?(  5.507E-01 4.55E+02 9.09E+01 G  
                           610.30 1.654E-01 %   1.324E+01 2.14E+03 5.75E+00 GA 
 
RH-106   I   3.2097E+00                                      3.74E+02             
                           621.92 1.367E+00 &(  5.721E+00 1.17E+02 9.93E+00 G  
                          1050.36 1.494E+01 ?(  4.020E+01 7.90E+01 1.56E+00 G  
                           511.86 3.978E+00 ?   4.278E+00 3.54E+01 2.00E+01 GA 
 
AG-108M  C  -2.0724E-03                                      1.53E+05             
                           433.94-2.072E-03 %(  6.254E-01 7.97E+03 9.05E+01 G  
                           722.94-1.047E-01 +   8.694E-01 2.27E+02 9.08E+01 G  
                           614.28 0.000E+00 +   8.118E-01 1.00E+03 8.98E+01 G  
 
AG-110M  F  -1.6168E-02                                      2.50E+02             
                           884.68-1.617E-02 %(  1.159E+00 1.87E+03 7.27E+01 G  
                           657.76 1.039E-02 %   8.121E-01 2.07E+03 9.46E+01 G  
                           937.49 0.000E+00 +   1.029E+00 1.00E+03 3.44E+01 G  
                          1384.30 0.000E+00 +   1.967E+00 1.00E+03 2.43E+01 G  
                           763.94 0.000E+00 +   5.273E+00 1.00E+03 2.23E+01 G  
 
SB-124   F   1.0491E-01                                      6.02E+01             
                           602.73-1.188E-01 ?(  8.153E-01 1.92E+02 9.83E+01 G  
                          1690.98 5.648E-01 ?(  1.171E+00 5.81E+01 4.78E+01 G  
                           722.79-8.749E-02 %   6.097E+00 1.78E+03 1.08E+01 G  
 
SB-125   I   2.7089E-02                                      1.01E+03             
                           427.88-2.291E-01 ?(  1.824E+00 2.18E+02 2.96E+01 G  
                           600.50 4.516E-01 ?(  3.922E+00 2.38E+02 1.79E+01 G  
                           635.89-5.762E-01 +   5.590E+00 2.60E+02 1.13E+01 G  
                           463.37 0.000E+00 &   5.584E+00 1.00E+03 1.05E+01 G  
 
I-131    I   7.0737E-02                                      8.02E+00             
                           364.48 0.000E+00 ?(  6.579E-01 1.00E+03 8.17E+01 G  
                           284.30 1.012E+00  (  8.214E+00 2.27E+02 6.14E+00 G  
                           636.97-2.559E-01 +   8.100E+00 8.12E+02 7.17E+00 G  
 
Gd-153   F   3.0993E-01                                      2.42E+02             
                            97.50 3.099E-01  (  7.806E-01 7.50E+01 3.00E+01 G  
                           103.20-1.388E-01 -   1.492E+00 3.00E+02 2.18E+01 G  

Page 152 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -2.7279E-02                                      2.51E-01             
                           140.51-2.728E-02 ?(  3.825E-01 3.88E+02 8.93E+01 G  
 
BA-133   F   1.9261E-01                                      3.85E+03             
                           356.00 1.926E-01  (  7.954E-01 1.18E+02 6.20E+01 G  
                           302.85-5.519E-03 %   2.517E+00 1.21E+04 1.83E+01 G  
                           383.84-2.453E-01 +   6.116E+00 6.72E+02 8.94E+00 GA 
                            80.99 1.160E-01 ?   1.052E+00 2.54E+02 3.41E+01 GA 
 
CS-134   I   1.4210E-01                                      7.54E+02             
                           604.71 0.000E+00 &(  1.123E+00 1.00E+03 9.76E+01 G  
                           795.87 1.071E-01 &(  7.367E-01 1.84E+02 8.55E+01 G  
                           569.32-9.034E-01 +   4.620E+00 1.44E+02 1.54E+01 G  
                           801.95 2.083E+00 &(  6.918E+00 9.48E+01 8.69E+00 G  
                           563.24 0.000E+00 -   9.827E+00 1.00E+03 8.35E+00 G  
 
CE-139   F  -8.7978E-02                                      1.38E+02             
                           165.85-8.798E-02 ?(  4.932E-01 1.60E+02 7.99E+01 G  
 
Ba-140   I   5.2811E-01                                      1.28E+01             
                           537.26 5.281E-01 &(  2.051E+00 1.09E+02 2.44E+01 G  
                           162.66-9.369E-01 &   5.645E+00 1.70E+02 6.22E+00 G  
                           304.85 0.000E+00 -   1.339E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -7.1086E-03                                      1.28E+01             
                          1596.21-1.850E-01 ?(  1.062E+00 1.54E+02 9.54E+01 G  
                           487.02 9.653E-02 ?(  1.055E+00 2.88E+02 4.55E+01 G  
                           328.76 5.966E-01 ?(  2.235E+00 1.07E+02 2.03E+01 G  
                           815.77-1.391E-01 +   2.797E+00 5.14E+02 2.33E+01 G  
 
CE-144   I  -6.5849E-02                                      2.85E+02             
                           133.54-6.585E-02 %(  2.472E+00 1.01E+03 1.11E+01 G  
 
PM-144   C  -1.2105E-01                                      3.63E+02             
                           696.54-1.210E-01 ?(  9.212E-01 2.12E+02 9.90E+01 G  
                           618.06-9.116E-02 +   7.051E-01 2.12E+02 9.91E+01 G  
                           476.81 0.000E+00 +   1.441E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   2.5632E-01                                      4.94E+03             
                           344.29 3.596E-01 &(  2.026E+00 1.59E+02 2.65E+01 G  
                          1112.07-1.605E+00 +   7.436E+00 1.30E+02 1.36E+01 G  
                           121.78 1.495E-01 ?(  9.739E-01 1.82E+02 2.86E+01 G  
                           778.92-2.008E-01 +   5.258E+00 6.74E+02 1.29E+01 G  
                           964.11 0.000E+00 &   5.953E+00 1.00E+03 1.46E+01 G  
                           244.69 2.980E-01 ?(  5.949E+00 5.47E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.305E+00 1.00E+03 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   2.2290E-01                                      3.14E+03             
                           873.23-2.075E-01 ?(  5.497E+00 6.71E+02 1.23E+01 G  
                           123.10-9.055E-05 %   7.405E-01 2.21E+05 4.08E+01 G  
                          1274.54 3.730E-01 ?(  2.181E+00 1.55E+02 3.52E+01 G  
                           723.36-4.744E-01 +   3.909E+00 2.26E+02 2.02E+01 G  
                          1004.77-7.586E-02 %   5.004E+00 1.71E+03 1.80E+01 G  
                           996.33-2.208E+00 +   9.571E+00 1.23E+02 1.06E+01 G  
 
EU-155   I  -1.1423E-01                                      1.81E+03             
                           105.31-1.142E-01 &(  1.579E+00 3.85E+02 2.12E+01 G  
                            86.54 0.000E+00 +   1.723E+00 1.00E+03 3.07E+01 G  
 
HF-181   F   1.1017E-01                                      4.24E+01             
                           482.00-4.490E-02 ?(  6.274E-01 3.69E+02 8.05E+01 G  
                           133.02 1.628E-01  (  5.588E-01 9.90E+01 4.33E+01 G  
                           345.83 4.256E-01 ?(  3.702E+00 2.42E+02 1.51E+01 G  
                           136.30 1.042E+00 ?(  4.947E+00 1.35E+02 5.85E+00 G  
 
Ta-182   F   2.5962E-01                                      1.14E+02             
                          1121.30 0.000E+00 ?(  1.162E+00 1.00E+03 3.49E+01 G  
                          1221.41 5.952E-01 ?(  3.925E+00 1.80E+02 2.70E+01 G  
                          1189.05-5.841E-01 +   6.201E+00 2.83E+02 1.62E+01 G  
 
TL-208   N   1.3810E-01                                      6.98E+02             
                           583.02 6.922E-02 &(P 7.975E-01 8.43E+01 8.45E+01 G  
                           277.28-3.240E-01 +   5.947E+00 4.87E+02 6.31E+00 G  
                           860.56 6.068E-01 &(  5.974E+00 2.61E+02 1.24E+01 G  
 
y-88     F  -1.7840E-02                                      1.07E+02             
                           898.04-1.784E-02 %(  7.720E-01 1.10E+03 9.37E+01 G  
                          1836.06 2.810E-03 %   1.163E+00 1.02E+04 9.92E+01 G  
 
Cd-109   F   5.2825E-02                                      4.53E+02             
                            88.04 5.283E-02 %(  8.523E+00 4.39E+03 3.79E+00 G  
 
PB-210   N  -6.7706E+00                                      8.14E+03             
                            46.54-6.771E+00 ?(P 1.951E+01 4.81E+01 4.25E+00 G  
 
PB-212   N   1.4234E-01                                      6.98E+02             
                           238.63 1.423E-01  (P 1.163E+00 4.36E+01 4.33E+01 G  
                           300.03 1.469E+00 ?   1.494E+01 2.81E+02 3.28E+00 GA 
 
PB-214   N  -4.9393E-01                                      5.84E+05             
                           351.93-4.939E-01 &(P 1.685E+00 6.73E+01 3.76E+01 G  
                           295.09-6.846E-01 + P 3.193E+00 2.11E+02 1.93E+01 G  
                           242.00-5.384E-02 % P 6.199E+00 1.03E+02 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -8.7710E-02                                      1.18E+04             
                           569.70-8.771E-02 ?(  7.286E-01 2.29E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   1.282E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   8.1446E-01                                      6.98E+02             
                           727.17 8.145E-01 &(  9.036E+00 2.95E+02 7.55E+00 G  
                           785.42 1.007E+01 ?   4.807E+01 1.31E+02 1.28E+00 GA 
 
BI-214   N  -5.6883E-01                                      5.84E+05             
                           609.31-5.688E-01 &(P 2.269E+00 6.99E+01 4.61E+01 G  
                          1120.29-2.367E+00 % P 5.314E+00 1.00E+03 1.51E+01 G  
                          1764.49-3.643E+00 % P 7.733E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   2.5072E-02                                      1.10E+09             
                           265.83 2.507E-02 ?(  8.109E-01 8.64E+02 5.00E+01 G  
                           304.90 0.000E+00 -   2.051E+00 1.00E+03 2.80E+01 G  
 
RA-224   N  -4.5142E+00                                      6.98E+02             
                           240.99-4.514E+00 ?(  1.348E+01 8.83E+01 4.10E+00 G  
 
AC-228   N   6.2041E-01                                      2.10E+03             
                           911.07 1.491E-01 ?(  2.149E+00 3.63E+02 2.90E+01 G  
                           968.97 1.694E+00 ?(  3.203E+00 5.98E+01 1.75E+01 G  
                           338.32 1.975E-01 ?(  3.868E+00 5.25E+02 1.20E+01 G  
                            93.35 6.990E+00 &   4.432E+00 2.44E+01 5.56E+00 XA 
 
TH-229   N  -1.8948E+00                                      2.68E+06             
                           193.51-1.895E+00 ?(  8.946E+00 1.35E+02 4.40E+00 G  
                           210.85-2.591E+00 +   1.429E+01 1.57E+02 2.99E+00 G  
 
TH-234   N   4.5132E+00                                      1.63E+12             
                            63.29 6.307E+00 *(P 1.313E+01 3.07E+01 3.81E+00 G  
                            92.59 3.289E+00  (P 7.460E+00 2.44E+01 5.58E+00 G  
 
PA-231   N  -8.9147E-01                                      1.20E+07             
                           302.65-8.915E-01 ?(  1.752E+01 5.37E+02 2.88E+00 G  
                           300.07-1.223E-01 %   2.048E+01 4.52E+03 2.46E+00 G  
 
PA-233   C   1.1227E-01                                      7.82E+08             
                           312.01 1.123E-01 &(  1.162E+00 2.80E+02 3.60E+01 G  
                           300.18-1.290E+00 +   8.430E+00 1.84E+02 6.20E+00 G  
 
PA-234   N  -3.2023E-01                                      1.63E+12             
                           131.29-3.202E-01 ?(  1.819E+00 1.61E+02 1.80E+01 G  
                           946.02-1.357E-01 +   4.406E+00 7.84E+02 1.34E+01 G  
                           569.47-2.694E-01 +   7.985E+00 7.86E+02 8.20E+00 G  
                           883.24-1.147E+00 +   1.001E+01 2.39E+02 9.60E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           880.53 3.428E+00 ?   1.224E+01 1.02E+02 6.00E+00 GA 
 
PA-234M  N   3.6726E+01                                      1.63E+12             
                          1001.00 3.125E+01 ?(  7.840E+01 7.46E+01 8.37E-01 G  
                           766.41 5.231E+01 ?(  1.540E+02 8.49E+01 2.94E-01 G  
 
U-235    N  -8.0993E-01                                      2.57E+11             
                           143.79-8.099E-01 %(P 3.121E+00 8.75E+03 1.10E+01 G  
                           205.33-1.060E+00 + P 8.402E+00 2.93E+02 5.01E+00 G  
                           163.38 0.000E+00 &   7.375E+00 1.00E+03 5.08E+00 G  
 
AM-241   T   2.7506E-01                                      1.58E+05             
                            59.54 2.751E-01 &(  1.259E+00 1.31E+02 3.59E+01 G  
 
Cs-136   F   7.3153E-02                                      1.30E+01             
                           818.50 7.315E-02 ?(  4.619E-01 1.62E+02 1.00E+02 G  
                          1048.07-2.509E-01 +   1.277E+00 1.43E+02 8.00E+01 G  
                           340.57 1.576E-03 %   1.116E+00 1.89E+04 4.69E+01 G  
 
Np-239   T  -1.3185E-01                                      2.36E+00             
                           103.70-1.093E-01 +   1.327E+00 3.38E+02 2.40E+01 X  
                           106.13-1.318E-01 ?(  1.484E+00 3.15E+02 2.27E+01 G  
                            99.50-3.193E-01 +   1.927E+00 1.70E+02 1.50E+01 X  
 
Nd-147       5.6275E-02                                      1.11E+01             
                           531.00 5.627E-02 %(  3.557E+00 1.58E+03 1.30E+01 G  
                            91.10 0.000E+00 -   1.623E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.17        42.       -11.    -0.006    48.05  -6.771E+00  P
 TH-227      50.16        22.        -2.    -0.001   389.81  -4.852E-01   
 AM-241      59.42        25.         6.     0.003   131.23   2.751E-01   
 BA-133      81.20        28.         3.     0.002   254.45   1.160E-01   
 AC-228      92.57        14.        32.     0.018    24.37   6.990E+00   
 Gd-153      97.09        13.         8.     0.004    74.98   3.099E-01   
 Np-239      98.45        21.        -4.    -0.002   169.94  -3.193E-01   
 Gd-153     102.52        27.        -3.    -0.001   300.21  -1.388E-01   
 Np-239     102.81        26.        -2.    -0.001   337.63  -1.093E-01   
 EU-155     105.72        29.        -2.    -0.001   385.14  -1.142E-01   
 Np-239     105.61        29.        -2.    -0.001   314.90  -1.318E-01   
 EU-152     121.79        19.         4.     0.002   182.29   1.495E-01   
 CO-57      121.79        17.         4.     0.002   147.84   5.908E-02   
 PA-234     131.26        26.        -5.    -0.003   161.50  -3.202E-01   
 HF-181     132.74        13.         6.     0.003    98.96   1.628E-01   
 HF-181     137.74        19.         5.     0.003   134.98   1.042E+00   
 CO-57      137.68        21.         5.     0.003   152.02   5.327E-01   
 Tc-99m     140.44        25.        -2.    -0.001   388.06  -2.728E-02   
 Ba-140     161.75        23.        -4.    -0.002   170.24  -9.369E-01   
 CE-139     165.70        30.        -5.    -0.003   160.09  -8.798E-02   
 TH-229     193.35        24.        -5.    -0.003   135.05  -1.895E+00   
 U-235      205.39        25.        -3.    -0.002   292.52  -1.060E+00  P
 TH-229     211.34        25.        -5.    -0.003   156.76  -2.591E+00   
 PB-212     238.53        30.         3.     0.002    43.63   1.423E-01  P
 RA-224     240.19        36.       -10.    -0.006    88.33  -4.514E+00   
 EU-152     244.68        22.         1.     0.001   546.94   2.980E-01   
 BI-210M    265.91        15.         1.     0.000   864.09   2.507E-02   
 TL-208     274.56        12.        -1.    -0.001   487.36  -3.240E-01   
 I-131      284.97        23.         3.     0.002   226.89   1.012E+00   
 PB-214     294.84        34.        -6.    -0.004   210.81  -6.846E-01  P
 Ir-192     296.25        27.        -4.    -0.002   192.59  -2.734E-01   
 PB-212     299.69        20.         2.     0.001   280.90   1.469E+00   
 PA-233     301.23        23.        -4.    -0.002   184.06  -1.290E+00   
 PA-231     302.51        21.        -1.    -0.001   536.55  -8.915E-01   
 Ir-192     308.25        15.        -2.    -0.001   292.87  -1.309E-01   
 PA-233     312.32        13.         2.     0.001   280.11   1.123E-01   
 La-140     327.65        14.         5.     0.003   107.46   5.966E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228     337.59        14.         1.     0.001   524.71   1.975E-01   
 EU-152     344.87        20.         4.     0.002   158.91   3.596E-01   
 HF-181     345.86        21.         3.     0.002   241.88   4.256E-01   
 PB-214     352.34        27.        -8.    -0.004    67.33  -4.939E-01  P
 BA-133     356.74        15.         5.     0.003   117.79   1.926E-01   
 BA-133     382.98        17.        -1.     0.000   671.82  -2.453E-01   
 SB-125     426.93        14.        -3.    -0.001   218.34  -2.291E-01   
 pm-146     453.11        13.        -2.    -0.001   239.37  -9.538E-02   
 HF-181     482.60        10.        -1.    -0.001   368.60  -4.490E-02   
 La-140     487.52         8.         1.     0.001   288.17   9.653E-02   
 RU-103     497.22         9.         1.     0.001   454.86   3.159E-02   
 RH-106     511.10        29.        26.     0.014    35.41   3.978E+00   
 Ba-140     535.86         8.         4.     0.002   109.49   5.281E-01   
 CS-134     568.31        16.        -4.    -0.002   144.15  -9.034E-01   
 PA-234     569.57        13.        -1.     0.000   785.89  -2.694E-01   
 BI-207     570.72        16.        -3.    -0.001   228.95  -8.771E-02   
 TL-208     583.01        14.         2.     0.001    84.32   6.922E-02  P
 SB-125     600.03        14.         2.     0.001   237.60   4.516E-01   
 SB-124     602.11        19.        -3.    -0.002   191.87  -1.188E-01   
 BI-214     609.40        34.        -8.    -0.004    69.87  -5.688E-01  P
 PM-144     618.85        14.        -3.    -0.001   212.11  -9.116E-02   
 RH-106     622.75         8.         4.     0.002   117.27   1.367E+00   
 SB-125     635.91        10.        -2.    -0.001   259.97  -5.762E-01   
 I-131      635.21         8.        -1.     0.000   811.71  -2.559E-01   
 PM-144     696.04        20.        -3.    -0.002   212.30  -1.210E-01   
 NB-94      703.65        10.         3.     0.002   168.95   1.131E-01   
 AG-108M    723.52        14.        -2.    -0.001   227.13  -1.047E-01   
 EU-154     723.57        14.        -2.    -0.001   225.51  -4.744E-01   
 ZR-95      723.03        10.        -1.    -0.001   458.62  -9.001E-02   
 BI-212     727.16        10.         2.     0.001   294.84   8.145E-01   
 ZR-95      756.16        10.        -3.    -0.002   169.79  -2.109E-01   
 PA-234M    768.33         3.         4.     0.002    84.92   5.231E+01   
 EU-152     779.25         9.        -1.     0.000   674.49  -2.008E-01   
 BI-212     785.81         7.         3.     0.002   131.13   1.007E+01   
 CS-134     795.76         7.         2.     0.001   183.70   1.071E-01   
 CS-134     801.52         6.         4.     0.002    94.81   2.083E+00   
 CO-58      810.53         6.         3.     0.002   137.57   1.251E-01   
 La-140     811.94         7.        -1.     0.000   513.74  -1.391E-01   
 Cs-136     819.82         3.         2.     0.001   162.34   7.315E-02   
 MN-54      834.06         5.         3.     0.002   110.15   1.430E-01   
 Co-56      847.24         8.         4.     0.002   104.84   1.883E-01   
 TL-208     860.35         9.         2.     0.001   261.40   6.068E-01   
 EU-154     872.19         7.        -1.     0.000   670.56  -2.075E-01   
 PA-234     880.87         8.         4.     0.002   101.64   3.428E+00   
 PA-234     883.17        15.        -2.    -0.001   239.35  -1.147E+00   
 Sc-46      889.04         8.         2.     0.001   253.34   7.794E-02   
 AC-228     909.84         5.         1.     0.001   363.25   1.491E-01   
 PA-234     946.46         4.         0.     0.000   783.94  -1.357E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228     970.83         3.         6.     0.003    59.77   1.694E+00   
 EU-154     998.33        14.        -5.    -0.003   122.98  -2.208E+00   
 PA-234M   1000.80         5.         5.     0.003    74.57   3.125E+01   
 Co-56     1038.85        13.        -3.    -0.002   162.24  -1.237E+00   
 Cs-136    1046.95        13.        -4.    -0.002   142.53  -2.509E-01   
 RH-106    1050.20         4.         4.     0.002    79.00   1.494E+01   
 EU-152    1109.43        12.        -4.    -0.002   130.02  -1.605E+00   
 Sc-46     1120.32         5.         3.     0.002   117.33   1.698E-01   
 Ta-182    1187.87        10.        -2.    -0.001   283.09  -5.841E-01   
 Ta-182    1220.85        11.         3.     0.002   180.49   5.952E-01   
 NA-22     1274.76         5.         2.     0.001   167.48   1.233E-01   
 EU-154    1275.41         5.         2.     0.001   155.11   3.730E-01   
 FE-59     1291.68         3.         3.     0.002    95.43   4.468E-01   
 K-40      1460.58        13.        -6.    -0.003   165.65  -3.971E+00  P
 La-140    1592.75         6.        -2.    -0.001   154.38  -1.850E-01   
 SB-124    1690.76         0.         4.     0.002    58.08   5.648E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -7.6212E-02   -7.6212E-02    1.526E+03%                4.55E+00
 NA-22  #A    1.2331E-01    1.2331E-01    1.675E+02%                7.83E-01
 K-40   #A   -3.9712E+00   -3.9712E+00    3.843E+02%                1.23E+01
 Sc-46  #A    1.2387E-01    1.2387E-01    1.173E+02%                7.45E-01
 CR-51  #A   -6.8885E-02   -6.8886E-02    2.171E+03%                5.51E+00
 MN-54  #A    1.4299E-01    1.4299E-01    1.102E+02%                5.68E-01
 FE-59  #A    1.9362E-01    1.9362E-01    9.543E+01%                1.78E+00
 Co-56  #A    1.8833E-01    1.8833E-01    1.048E+02%                6.97E-01
 CO-57  #A    1.1161E-01    1.1161E-01    1.060E+02%                3.10E-01
 CO-58  #A    1.2511E-01    1.2511E-01    1.376E+02%                6.30E-01
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.32E+00
 ZN-65  #A   -1.0334E-02   -1.0334E-02    5.133E+03%                2.04E+00
 NB-94  #A    1.1313E-01    1.1313E-01    1.690E+02%                6.97E-01
 ZR-95  #A   -2.1085E-01   -2.1085E-01    1.698E+02%                1.31E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.57E-01
 RU-103 #A    3.1591E-02    3.1591E-02    4.549E+02%                5.51E-01
 RH-106 #A    3.2097E+00    3.2097E+00    7.070E+01%                5.72E+00
 AG-108M#A   -2.0724E-03   -2.0724E-03    7.975E+03%                6.25E-01
 AG-110M#A   -1.6168E-02   -1.6168E-02    1.865E+03%                1.16E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.89E-01
 SB-124 #A    1.0491E-01    1.0491E-01    5.808E+01%                8.15E-01
 SB-125 #A    2.7089E-02    2.7089E-02    1.613E+02%                1.82E+00
 I-131  #A    7.0736E-02    7.0737E-02    2.269E+02%                6.58E-01
 Gd-153 #A    3.0993E-01    3.0993E-01    7.498E+01%                7.81E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.39E+01
 Tc-99m #A   -2.7266E-02   -2.7279E-02    3.881E+02%                3.83E-01
 BA-133 #A    1.9261E-01    1.9261E-01    1.178E+02%                7.95E-01
 CS-134 #A    1.4210E-01    1.4210E-01    9.481E+01%                1.12E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.03E-01
 CE-139 #A   -8.7978E-02   -8.7978E-02    1.601E+02%                4.93E-01
 Ba-140 #A    5.2811E-01    5.2811E-01    1.095E+02%                2.05E+00
 La-140 #A   -7.1085E-03   -7.1086E-03    1.075E+02%                1.06E+00
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.05E-01
 CE-144 #A   -6.5848E-02   -6.5849E-02    1.007E+03%                2.47E+00
 PM-144 #A   -1.2105E-01   -1.2105E-01    2.123E+02%                9.21E-01
 EU-152 #A    2.5632E-01    2.5632E-01    1.589E+02%                2.03E+00
 EU-154 #A    2.2290E-01    2.2290E-01    1.551E+02%                5.50E+00
 EU-155 #A   -1.1423E-01   -1.1423E-01    3.851E+02%                1.58E+00
 HF-181 #A    1.1017E-01    1.1017E-01    9.896E+01%                6.27E-01
 Ta-182 #A    2.5962E-01    2.5962E-01    1.805E+02%                1.16E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.89E-01
 TL-208 #A    1.3810E-01    1.3810E-01    1.947E+02%                7.98E-01
 pm-146 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.52E+00
 y-88   #A   -1.7840E-02   -1.7840E-02    1.098E+03%                7.72E-01
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                7.03E+03
 Cd-109 #A    5.2825E-02    5.2825E-02    4.385E+03%                8.52E+00
 PB-210 #A   -6.7706E+00   -6.7706E+00    1.562E+02%                1.95E+01
 PB-212 #A    1.4234E-01    1.4234E-01    2.057E+02%                1.16E+00
 PB-214 #A   -4.9393E-01   -4.9393E-01    2.044E+02%                1.69E+00
 BI-207 #A   -8.7710E-02   -8.7710E-02    2.289E+02%                7.29E-01
 BI-212 #A    8.1446E-01    8.1446E-01    2.948E+02%                9.04E+00
 BI-214 #A   -5.6883E-01   -5.6883E-01    2.281E+02%                2.27E+00
 BI-210M#A    2.5072E-02    2.5072E-02    8.641E+02%                8.11E-01
 RA-224 #A   -4.5142E+00   -4.5142E+00    8.833E+01%                1.35E+01
 AC-228 #A    6.2041E-01    6.2041E-01    5.977E+01%                2.15E+00
 TH-227 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.55E+00
 TH-229 #A   -1.8948E+00   -1.8948E+00    1.351E+02%                8.95E+00
 TH-234  A    4.5132E+00    4.5132E+00    4.725E+01%                1.31E+01
 PA-231 #A   -8.9147E-01   -8.9147E-01    5.366E+02%                1.75E+01
 PA-233 #A    1.1227E-01    1.1227E-01    2.801E+02%                1.16E+00
 PA-234 #A   -3.2023E-01   -3.2023E-01    1.615E+02%                1.82E+00
 PA-234M#A    3.6726E+01    3.6726E+01    5.651E+01%                7.84E+01
 U-235  #A   -8.0993E-01   -8.0993E-01    1.759E+04%                3.12E+00
 AM-241 #A    2.7506E-01    2.7506E-01    1.312E+02%                1.26E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.04E+00
 Ir-192 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.76E-01
 Cs-136 #A    7.3152E-02    7.3153E-02    1.623E+02%                4.62E-01
 Np-239 #A   -1.3184E-01   -1.3185E-01    3.149E+02%                1.48E+00
 Nd-147 #A    5.6274E-02    5.6275E-02    1.578E+03%                3.56E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:12 PMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140326.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     4.513E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 4.5132413E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140333 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_LCS 160-98406~2-A 
             Detector: Ge 4 SN/181        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: LCS 160-98406~2-A
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 11:53         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 11:54:14      Real Time: 1813   sec
        Analysis Time: 2/5/2014 12:24         Dead Time: 0.69   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 4_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.011E-01         1528.0     1.377E+01    1.377E+01    4.693E+01
K-40      -2.572E+00          626.1     1.610E+01    1.610E+01    2.697E+01
CO-60      2.880E+02            1.6     4.669E+00    1.519E+01    1.099E+00
I-131     -1.106E+00          146.8     1.623E+00    1.624E+00    5.443E+00
CS-134    -5.836E-01          237.8     1.388E+00    1.388E+00    4.729E+00
CS-137     3.783E+02            1.8     6.746E+00    2.081E+01    5.931E+00
EU-152     4.583E+00           75.6     3.463E+00    3.471E+00    1.146E+01
EU-154     8.634E+00          129.9     1.121E+01    1.122E+01    4.903E+01
EU-155     7.814E-01          162.2     1.267E+00    1.268E+00    1.223E+01
TL-208     1.001E+00          197.8     1.979E+00    1.980E+00    5.567E+00
PB-210     1.213E+04            1.2     1.501E+02    7.277E+02    2.576E+02
PB-212     7.050E+00           34.0     2.397E+00    2.440E+00    6.386E+00
PB-214     4.706E+00           73.5     3.458E+00    3.466E+00    1.036E+01
BI-212    -1.639E+01          118.4     1.941E+01    1.943E+01    6.549E+01
BI-214     6.770E+00           40.7     2.755E+00    2.777E+00    8.644E+00
AC-228     1.264E+01           44.9     5.669E+00    5.706E+00    2.187E+01
Pa-234     5.598E+00          120.2     6.731E+00    6.737E+00    1.374E+01
TH-234    -1.177E+01         9144.0     1.077E+03    1.077E+03    1.068E+02
PA-234M    1.782E+02           83.0     1.479E+02    1.482E+02    7.293E+02
U-235      6.681E+00           68.7     4.586E+00    4.599E+00    2.396E+01
AM-241     1.252E+03            1.0     1.293E+01    6.626E+01    1.862E+01
-----------------------------------------------------------------------------
Total      1.428E+04

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:56 PMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140333.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_LCS 160-98406~2-A                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140333.An1

 Acquisition information
        Start time:                 2/5/2014 11:54:14 AM
        Live time:               1800
        Real time:               1813
        Dead time:                  0.69 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:56 PMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140333.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 11:53:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1878

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.61      176.  26.07   0.73  7.624E-03
    44.15      319.  19.87   0.80  1.102E-02
    46.61    11742.   1.04   0.80  1.210E-02    46.54   4.250  1.269E+04 PB210 
    59.61    13912.   1.03   0.76  1.722E-02    59.54  35.900  1.252E+03 AM241 
    77.27       76.  35.47   0.38  2.192E-02
    86.50       18. 162.18   0.84  2.336E-02    86.54  30.700    PBC<MDA EU155 
    88.18      556.   8.10   0.84  2.355E-02
    92.97       35.  93.33   0.84  2.403E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.810  1.399E+01 U235  
                                                93.35   5.561  1.462E+01 AC228 
                                                93.35   5.810  1.399E+01 U235  
    92.97       35.  93.33   0.84  2.403E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.810  1.399E+01 U235  
                                                93.35   5.561  1.462E+01 AC228 
   100.48       25.  83.38   0.67  2.444E-02
   163.54       43.  68.65   0.91  2.083E-02   163.38   5.080    PBC<MDA U235  
                                               163.38   5.080  2.278E+01 U235  
   185.72       62.  43.17   0.36  1.908E-02
   204.15        8. 316.90   0.95  1.763E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  4.974E+00 U235  
   238.33       92.  31.76   0.62  1.566E-02   238.63  43.300  7.050E+00 PB212 
   241.51        9. 262.77   0.98  1.547E-02   242.00   7.430    PBC<MDA PB214 
   276.95       12. 184.27   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
   286.84       21.  66.84   0.39  1.349E-02
   294.97       35.  67.81   1.03  1.319E-02   295.09  19.300    PBC<MDA PB214 
   338.57       33.  72.16   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
   342.32       16. 118.36   1.07  1.164E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  2.878E+00 EU152 
   351.62       26.  83.48   1.08  1.143E-02   351.93  37.600    PBC<MDA PB214 
   583.02        0. 337.92   1.28  7.539E-03   583.02  84.500    PBC<MDA TL208 
   608.98       24.  65.87   1.30  7.266E-03   609.31  46.090    PBC<MDA BI214 
   661.33     3935.   1.78   1.34  6.784E-03   661.66  85.210  3.783E+02 CS137 
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 TestAmerica                     Spectrum name: 4_Gamma_20140333.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   766.86       17.  82.97   1.44  5.990E-03   766.41   0.294    PBC<MDA PA234M
   777.72       13.  99.97   1.45  5.909E-03   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  9.310E+00 EU152 
   860.78        5. 356.06   1.52  5.429E-03   860.56  12.420    PBC<MDA TL208 
   873.30       13. 129.89   1.53  5.362E-03   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  1.117E+01 EU154 
   876.71       11. 120.24   1.53  5.324E-03   880.53   6.000    PBC<MDA Pa234 
                                               880.53   6.000  1.942E+01 Pa234 
   910.50       34.  53.33   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
   946.35        8. 241.28   1.59  5.008E-03   946.02  13.400    PBC<MDA Pa234 
                                               946.02  13.400  6.781E+00 Pa234 
   964.26       10. 208.09   1.60  4.927E-03   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  7.398E+00 EU152 
   997.34        5. 326.81   1.63  4.791E-03   996.33  10.600    PBC<MDA EU154 
                                               996.33  10.600  5.694E+00 EU154 
   998.17        4. 414.44   1.63  4.771E-03  1001.00   0.837    PBC<MDA PA234M
  1004.78        3. 547.34   1.63  4.756E-03  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  2.160E+00 EU154 
  1120.52       17.  84.42   1.73  4.331E-03  1120.29  15.100    PBC<MDA BI214 
  1172.90     2200.   2.29   1.82  4.163E-03  1173.24  99.900  2.940E+02 CO60  
  1332.12     1892.   2.30   1.95  3.728E-03  1332.50  99.980  2.821E+02 CO60  
  1408.29        3. 155.18   1.95  3.553E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  1.864E+00 EU152 
  1458.41       -2. 196.76   1.99  3.441E-03  1460.83  10.670    PBC<MDA K40   
  1764.35        6.  58.64   2.21  2.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.98    36.61       678.       176. 2.304E+04   26.07   0.734  -        
   176.08    44.14      1837.        88. 7.957E+03   75.45   0.666  -       c
   308.55    77.27       304.        76. 3.490E+03   35.47   0.382  -      s 
   352.01    88.18       431.       531. 2.253E+04    7.04   0.839  -       D
   401.31   100.48       189.        25. 1.023E+03   83.38   0.670  -       c
   742.11   185.72       231.        62. 3.249E+03   43.17   0.360  -      s 
  1146.44   286.84        88.        21. 1.556E+03   66.84   0.387  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.91    46.60      2548.     11202.     6.223     1.24   0.754 
 AM-241    237.95    59.61      1920.     13912.     7.729     1.03   0.759 
 EU-155    345.61    86.54       427.        18.     0.010   162.18   0.837D
 U-235     372.83    93.35       521.        35.     0.020    93.33   0.843D
 AC-228    372.83    93.35       521.        35.     0.020    93.33   0.843D
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 TestAmerica                     Spectrum name: 4_Gamma_20140333.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    483.72   121.09       467.        -4.    -0.002   770.90   0.870s
 U-235     653.46   163.54       422.        43.     0.024    68.65   0.908s
 U-235     815.82   204.15       310.         8.     0.004   316.90   0.946s
 PB-212    952.47   238.33       260.        86.     0.048    31.76   0.620s
 PB-214    965.18   241.51       399.         9.     0.005   262.77   0.979s
 TL-208   1106.89   276.95       287.        12.     0.007   184.27   1.011 
 PB-214   1178.97   294.97       313.        35.     0.019    67.81   1.027 
 AC-228   1353.32   338.57       264.        33.     0.018    72.16   1.066 
 EU-152   1368.29   342.32       171.        16.     0.009   118.36   1.071s
 PB-214   1405.48   351.62       277.        26.     0.014    83.48   1.078s
 I-131    1456.65   364.41       342.       -18.    -0.010   146.78   1.089s
 CS-134   2421.10   605.56       155.        -7.    -0.004   237.80   1.300s
 BI-214   2434.77   608.98       112.        24.     0.013    65.87   1.304s
 I-131    2547.47   637.16       132.       -12.    -0.007   136.42   1.327s
 CS-137   2644.18   661.33       160.      3935.     2.186     1.78   1.344 
 BI-212   2907.80   727.24       129.       -14.    -0.008   118.42   1.404s
 PA-234M  3066.31   766.86        92.        17.     0.010    82.97   1.437 
 EU-152   3109.75   777.72        76.        13.     0.007    99.97   1.448s
 BI-212   3143.94   786.27       164.       -20.    -0.011    93.07   1.453s
 CS-134   3182.05   795.79       143.       -10.    -0.006   170.01   1.462s
 TL-208   3442.03   860.78       155.         5.     0.003   356.06   1.516s
 EU-154   3492.12   873.30       141.        13.     0.007   129.89   1.526s
 Pa-234   3505.75   876.71        85.        11.     0.006   120.24   1.532 
 AC-228   3640.96   910.50       146.        34.     0.019    53.33   1.557s
 Pa-234   3784.41   946.35       191.         8.     0.005   241.28   1.586s
 EU-152   3856.07   964.26       194.        10.     0.005   208.09   1.601s
 AC-228   3877.68   969.66       174.        -2.    -0.001   844.62   1.605s
 EU-154   3988.43   997.34       142.         5.     0.003   326.81   1.627s
 PA-234M  3991.73   998.17       114.         4.     0.002   414.44   1.631s
 EU-154   4018.18  1004.78       164.         3.     0.002   547.34   1.634s
 EU-152   4438.14  1109.73       140.        -2.    -0.001   843.22   1.720s
 BI-214   4481.35  1120.52        91.        17.     0.009    84.42   1.727s
 CO-60    4690.94  1172.90        55.      2200.     1.222     2.29   1.824 
 EU-154   5100.79  1275.31        26.        -4.    -0.002   207.20   1.848s
 CO-60    5328.20  1332.12         0.      1892.     1.051     2.30   1.948 
 EU-152   5633.08  1408.29         6.         3.     0.001   155.18   1.951s
 K-40     5833.67  1458.41        11.        -2.    -0.001   196.76   1.991s
 BI-214   7058.55  1764.35         4.         6.     0.004    58.64   2.214s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.0109E-01                                      5.31E+01             
                           477.60 9.011E-01 &(  4.693E+01 1.53E+03 1.05E+01 G  
 
K-40     N  -2.5722E+00                                      4.66E+11             
                          1460.83-2.572E+00 ?(P 2.697E+01 1.97E+02 1.07E+01 G  
 
CO-60    F   2.8800E+02                                      1.93E+03             
                          1332.50 2.821E+02  (  1.099E+00 2.30E+00 1.00E+02 G  
                          1173.24 2.940E+02  (  4.980E+00 2.29E+00 9.99E+01 G  
 
I-131    I  -1.1055E+00                                      8.02E+00             
                           364.48-1.105E+00 ?(  5.443E+00 1.47E+02 8.17E+01 G  
                           284.30 9.612E-01 &   6.422E+01 1.97E+03 6.14E+00 G  
                           636.97-1.348E+01 +   6.226E+01 1.36E+02 7.17E+00 G  
 
CS-134   I  -5.8357E-01                                      7.54E+02             
                           604.71-5.836E-01 ?(  4.729E+00 2.38E+02 9.76E+01 G  
                           795.87-1.133E+00 &   6.540E+00 1.70E+02 8.55E+01 G  
                           569.32 1.125E-01 %   2.751E+01 7.08E+03 1.54E+01 G  
                           801.95-6.231E-01 %   6.005E+01 2.78E+03 8.69E+00 G  
                           563.24 0.000E+00 +   5.655E+01 1.00E+03 8.35E+00 G  
 
CS-137   I   3.7834E+02                                      1.10E+04             
                           661.66 3.783E+02  (  5.931E+00 1.78E+00 8.52E+01 G  
 
EU-152   F   4.5825E+00                                      4.94E+03             
                           344.29 2.878E+00 &(  1.146E+01 1.18E+02 2.65E+01 G  
                           121.78-3.183E-01 -   8.286E+00 7.71E+02 2.86E+01 G  
                           778.92 9.310E+00 &(  3.141E+01 1.00E+02 1.29E+01 G  
                           964.11 7.398E+00 &(  5.220E+01 2.08E+02 1.46E+01 G  
                          1112.07-1.858E+00 -   5.396E+01 8.43E+02 1.36E+01 G  
                          1408.00 1.864E+00 ?(  1.072E+01 1.55E+02 2.10E+01 G  
 
EU-154   I   8.6341E+00                                      3.14E+03             
                           873.23 1.117E+01 ?(  4.903E+01 1.30E+02 1.23E+01 G  
                           123.10 1.082E-01 %   5.846E+00 1.60E+03 4.08E+01 G  
                          1274.54-1.453E+00 -   1.069E+01 2.07E+02 3.52E+01 G  
                           723.36 0.000E+00 &   1.930E+01 1.00E+03 2.02E+01 G  
                          1004.77 2.160E+00 &   4.052E+01 5.47E+02 1.80E+01 G  
                           996.33 5.694E+00 ?(  6.372E+01 3.27E+02 1.06E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   7.8141E-01                                      1.81E+03             
                           105.31-1.293E-01 &(  1.223E+01 2.80E+03 2.12E+01 G  
                            86.54 1.410E+00  (  7.667E+00 1.62E+02 3.07E+01 G  
 
TL-208   N   1.0006E+00                                      6.98E+02             
                           583.02 3.957E-02 %(P 5.567E+00 3.38E+02 8.45E+01 G  
                           277.28 7.768E+00  (P 5.185E+01 1.84E+02 6.31E+00 G  
                           860.56 4.101E+00 ?(  4.996E+01 3.56E+02 1.24E+01 G  
 
PB-210   N   1.2126E+04                                      8.14E+03             
                            46.54 1.213E+04  (P 2.576E+02 1.24E+00 4.25E+00 G  
 
PB-212   N   7.0498E+00                                      6.98E+02             
                           238.63 7.050E+00  (P 6.386E+00 3.18E+01 4.33E+01 G  
                           300.03 1.905E+00 %   1.072E+02 1.65E+03 3.28E+00 G  
 
PB-214   N   4.7059E+00                                      5.84E+05             
                           351.93 3.299E+00 ?(P 1.036E+01 8.35E+01 3.76E+01 G  
                           295.09 7.618E+00  (P 1.858E+01 6.78E+01 1.93E+01 G  
                           242.00 4.262E+00 ?(P 4.631E+01 2.63E+02 7.43E+00 G  
 
BI-212   N  -1.6392E+01                                      6.98E+02             
                           727.17-1.639E+01 ?(  6.549E+01 1.18E+02 7.55E+00 G  
                           785.42-1.483E+02 +   4.614E+02 9.31E+01 1.28E+00 G  
 
BI-214   N   6.7695E+00                                      5.84E+05             
                           609.31 3.971E+00 ?(  8.644E+00 6.59E+01 4.61E+01 G  
                          1120.29 1.418E+01 ?(  4.004E+01 8.44E+01 1.51E+01 G  
                          1764.49 7.882E+00 ?(  1.458E+01 5.86E+01 1.54E+01 G  
 
AC-228   N   1.2637E+01                                      2.10E+03             
                           911.07 1.255E+01 ?(  2.187E+01 5.33E+01 2.90E+01 G  
                           968.97-1.436E+00 -   4.158E+01 8.45E+02 1.75E+01 G  
                           338.32 1.286E+01  (  3.072E+01 7.22E+01 1.20E+01 G  
                                                            Energy duplication    
                            93.35 1.462E+01 &   4.534E+01 9.33E+01 5.56E+00 XA 
 
Pa-234   N   5.5979E+00                                      1.63E+12             
                           131.29 1.082E-01 %(  1.374E+01 3.76E+03 1.80E+01 G  
                           569.47 2.354E-01 %   5.092E+01 6.26E+03 8.20E+00 G  
                           946.02 6.781E+00 &(  5.559E+01 2.41E+02 1.34E+01 G  
                           883.24 1.242E+00 %   6.109E+01 1.42E+03 9.60E+00 G  
                           880.53 1.942E+01 ?(  7.925E+01 1.20E+02 6.00E+00 G  
 
TH-234   N  -1.1774E+01                                      1.63E+12             
                            63.29-1.177E+01 %(P 1.068E+02 4.71E+03 3.81E+00 G  
                            92.59-7.026E+00 % P 5.003E+01 2.95E+03 5.58E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N   1.7823E+02                                      1.63E+12             
                          1001.00 5.105E+01 ?(  7.293E+02 4.14E+02 8.37E-01 G  
                           766.41 5.403E+02  (  1.499E+03 8.30E+01 2.94E-01 G  
 
U-235    N   6.6809E+00                                      2.57E+11             
                           143.79 0.000E+00 &(  2.396E+01 1.00E+03 1.10E+01 G  
                           205.33 4.974E+00 &(  5.331E+01 3.17E+02 5.01E+00 G  
                           163.38 2.278E+01  (  5.167E+01 6.86E+01 5.08E+00 G  
                                                            Energy duplication    
                            93.35 1.399E+01 &   4.340E+01 9.33E+01 5.81E+00 X  
 
AM-241   T   1.2523E+03                                      1.58E+05             
                            59.54 1.252E+03  (  1.862E+01 1.03E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 U-235       93.35       521.        35.     0.020    93.33   1.399E+01   
 AC-228      93.35       521.        35.     0.020    93.33   1.462E+01   
 EU-152     121.09       467.        -4.    -0.002   770.90  -3.183E-01   
 U-235      163.54       422.        43.     0.024    68.65   2.278E+01   
 U-235      204.15       310.         8.     0.004   316.90   4.974E+00   
 AC-228     338.57       264.        33.     0.018    72.16   1.286E+01   
 EU-152     342.32       171.        16.     0.009   118.36   2.878E+00   
 I-131      364.41       342.       -18.    -0.010   146.78  -1.105E+00   
 CS-134     605.56       155.        -7.    -0.004   237.80  -5.836E-01   
 BI-214     608.98       112.        24.     0.013    65.87   3.971E+00   
 I-131      637.16       132.       -12.    -0.007   136.42  -1.348E+01   
 BI-212     727.24       129.       -14.    -0.008   118.42  -1.639E+01   
 EU-152     777.72        76.        13.     0.007    99.97   9.310E+00   
 BI-212     786.27       164.       -20.    -0.011    93.07  -1.483E+02   
 CS-134     795.79       143.       -10.    -0.006   170.01  -1.133E+00   
 EU-154     873.30       141.        13.     0.007   129.89   1.117E+01   
 Pa-234     876.71        85.        11.     0.006   120.24   1.942E+01   
 AC-228     910.50       146.        34.     0.019    53.33   1.255E+01   
 Pa-234     946.35       191.         8.     0.005   241.28   6.781E+00   
 EU-152     964.26       194.        10.     0.005   208.09   7.398E+00   
 AC-228     969.66       174.        -2.    -0.001   844.62  -1.436E+00   
 EU-154     997.34       142.         5.     0.003   326.81   5.694E+00   
 EU-154    1004.78       164.         3.     0.002   547.34   2.160E+00   
 EU-152    1109.73       140.        -2.    -0.001   843.22  -1.858E+00   
 BI-214    1120.52        91.        17.     0.009    84.42   1.418E+01   
 EU-154    1275.31        26.        -4.    -0.002   207.20  -1.453E+00   
 EU-152    1408.29         6.         3.     0.001   155.18   1.864E+00   
 K-40      1458.41        11.        -2.    -0.001   196.76  -2.572E+00  P
 BI-214    1764.35         4.         6.     0.004    58.64   7.882E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.0108E-01    9.0109E-01    1.528E+03%                4.69E+01
 K-40   #A   -2.5722E+00   -2.5722E+00    6.261E+02%                2.70E+01
 CO-60        2.8800E+02    2.8800E+02    1.621E+00%                1.10E+00
 I-131  #A   -1.1054E+00   -1.1055E+00    1.468E+02%                5.44E+00
 CS-134 #A   -5.8357E-01   -5.8357E-01    2.378E+02%                4.73E+00
 CS-137       3.7834E+02    3.7834E+02    1.783E+00%                5.93E+00
 EU-152 #A    4.5825E+00    4.5825E+00    7.558E+01%                1.15E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:24:56 PMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140333.An1             
                                                                                 
 EU-154 #A    8.6341E+00    8.6341E+00    1.299E+02%                4.90E+01
 EU-155  A    7.8141E-01    7.8141E-01    1.622E+02%                1.22E+01
 TL-208  A    1.0006E+00    1.0006E+00    1.978E+02%                5.57E+00
 PB-210       1.2126E+04    1.2126E+04    1.238E+00%                2.58E+02
 PB-212       7.0498E+00    7.0498E+00    3.400E+01%                6.39E+00
 PB-214  A    4.7059E+00    4.7059E+00    7.348E+01%                1.04E+01
 BI-212 #A   -1.6392E+01   -1.6392E+01    1.184E+02%                6.55E+01
 BI-214 #A    6.7695E+00    6.7695E+00    4.069E+01%                8.64E+00
 AC-228 #A    1.2637E+01    1.2637E+01    4.486E+01%                2.19E+01
 Pa-234 #A    5.5979E+00    5.5979E+00    1.202E+02%                1.37E+01
 TH-234 #A   -1.1774E+01   -1.1774E+01    9.144E+03%                1.07E+02
 PA-234M A    1.7823E+02    1.7823E+02    8.297E+01%                7.29E+02
 U-235  #A    6.6809E+00    6.6809E+00    6.865E+01%                2.40E+01
 AM-241       1.2523E+03    1.2523E+03    1.032E+00%                1.86E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  100.4 to  1999.4 keV)     1.405E+04  Bq/Sample     
 Total Decayed Activity (  100.4 to  1999.4 keV) 1.4051562E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140328 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-1-G 
             Detector: Ge 7 SN/154        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-1-G
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:21         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:21:23      Real Time: 1826   sec
        Analysis Time: 2/5/2014 15:52         Dead Time: 1.41   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-01-12_0520.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.338E+00          138.5     1.853E+00    1.854E+00    6.501E+00
NA-22     -2.202E-01          170.7     3.760E-01    3.762E-01    1.354E+00
K-40       1.423E+02            7.4     1.049E+01    1.277E+01    1.271E+01
Sc-46      9.646E-02          234.7     2.264E-01    2.264E-01    9.900E-01
CR-51     -3.978E-02         2372.0     9.434E-01    9.434E-01    3.634E+00
MN-54     -2.045E-01          151.6     3.100E-01    3.102E-01    1.095E+00
FE-59      0.000E+00         1000.0     1.468E-01    1.468E-01    7.651E-01
Co-56      2.119E-01          103.7     2.196E-01    2.199E-01    8.778E-01
CO-57      7.916E-02          132.2     1.046E-01    1.047E-01    3.540E-01
CO-58     -1.789E-01          147.9     2.646E-01    2.647E-01    9.418E-01
CO-60      1.083E-01          285.3     3.089E-01    3.089E-01    1.166E+00
ZN-65      1.896E-02         3086.0     5.850E-01    5.850E-01    2.240E+00
NB-94      2.595E-03         7360.0     1.910E-01    1.910E-01    7.372E-01
ZR-95      0.000E+00         1000.0     1.540E-01    1.540E-01    2.427E+00
NB-95     -1.491E-01          167.9     2.502E-01    2.503E-01    8.967E-01
RU-103    -2.066E-02          874.7     1.807E-01    1.807E-01    6.758E-01
RH-106    -1.503E+00          154.2     2.319E+00    2.320E+00    8.213E+00
AG-108M    3.760E-02          293.9     1.105E-01    1.105E-01    5.429E-01
AG-110M   -2.188E-02          115.9     2.537E-02    2.539E-02    1.288E+00
SN-113    -1.146E-01          232.9     2.669E-01    2.670E-01    9.529E-01
SB-124     1.665E-01          125.5     2.090E-01    2.091E-01    7.228E-01
SB-125     6.009E-01           94.2     5.662E-01    5.670E-01    1.885E+00
I-131      1.946E-01           67.8     1.319E-01    1.323E-01    4.362E-01
Gd-153     0.000E+00         1000.0     3.130E-01    3.130E-01    1.378E+00
Ga-68     -2.600E+00          467.7     1.216E+01    1.216E+01    4.487E+01
Tc-99m    -1.787E-02          763.4     1.364E-01    1.364E-01    4.795E-01
BA-133    -1.331E-01          203.5     2.709E-01    2.710E-01    9.587E-01
CS-134    -3.136E-01           98.1     3.076E-01    3.080E-01    1.048E+00
CS-137     1.221E-01          188.8     2.305E-01    2.306E-01    8.387E-01
CE-139    -1.684E-01          106.0     1.784E-01    1.792E-01    6.040E-01
Ba-140     5.275E-01           63.1     3.328E-01    3.339E-01    2.971E+00
La-140     1.005E-01          119.3     1.198E-01    1.200E-01    6.371E-01
CE-141    -1.915E-01          133.8     2.562E-01    2.564E-01    8.763E-01
CE-144     1.315E-01          723.0     9.506E-01    9.506E-01    3.360E+00
PM-144    -1.663E-01          158.1     2.629E-01    2.630E-01    9.309E-01
EU-152     4.996E-01          118.9     5.940E-01    5.946E-01    1.811E+00
EU-154     1.750E+00          130.1     2.277E+00    2.279E+00    8.048E+00
EU-155    -1.971E-02          402.4     7.932E-02    7.932E-02    1.539E+00
HF-181     1.065E-01          169.3     1.803E-01    1.803E-01    6.336E-01
Ta-182    -3.697E-01          323.0     1.194E+00    1.194E+00    4.310E+00
Hg-203    -9.773E-02          181.5     1.774E-01    1.775E-01    6.232E-01
TL-208     2.157E+00           14.2     3.052E-01    3.251E-01    5.275E-01
pm-146     5.032E-01          149.9     7.544E-01    7.549E-01    2.679E+00
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y-88       1.097E-01          121.6     1.333E-01    1.334E-01    7.992E-01
Cd-113m    9.704E+02          175.0     1.698E+03    1.699E+03    6.084E+03
Cd-109     7.404E+00           49.4     3.659E+00    3.683E+00    1.185E+01
PB-210     7.280E+00           79.8     5.806E+00    5.822E+00    2.074E+01
PB-212     5.051E+00           10.3     5.189E-01    6.132E-01    1.136E+00
PB-214     6.353E+00            9.1     5.806E-01    6.679E-01    8.914E-01
BI-207     9.140E-02          178.5     1.631E-01    1.632E-01    5.872E-01
BI-212     0.000E+00         1000.0     3.217E+00    3.217E+00    8.402E+00
BI-214     4.447E+00           13.3     5.919E-01    6.354E-01    9.828E-01
BI-210M    1.227E-01          149.0     1.829E-01    1.830E-01    9.260E-01
RA-224     1.400E+00          306.9     4.297E+00    4.298E+00    1.498E+01
AC-228     6.317E+00           16.4     1.039E+00    1.087E+00    1.258E+00
TH-227    -3.363E+00           60.1     2.021E+00    2.033E+00    6.646E+00
TH-229    -6.373E-01          293.7     1.871E+00    1.872E+00    6.796E+00
TH-234     1.116E+01           44.1     4.924E+00    4.958E+00    1.670E+01
PA-231     1.185E+00           76.9     9.109E-01    9.132E-01    2.110E+01
PA-233     4.910E-01           76.9     3.775E-01    3.785E-01    1.396E+00
PA-234     2.329E-01          322.7     7.515E-01    7.516E-01    1.701E+00
PA-234M    2.240E+00         1792.0     4.016E+01    4.016E+01    1.492E+02
U-235      1.539E+00           68.9     1.060E+00    1.063E+00    3.503E+00
AM-241    -4.050E-01          143.3     5.804E-01    5.808E-01    1.977E+00
Np-237     1.084E-01          862.0     9.345E-01    9.346E-01    3.282E+00
Ir-192     6.308E-01           18.2     1.151E-01    1.210E-01    7.075E-01
Cs-136     3.008E-04        73820.0     2.220E-01    2.220E-01    8.534E-01
Np-239     1.293E-02         3457.0     4.471E-01    4.471E-01    1.589E+00
Nd-147    -3.660E-02         4096.0     1.499E+00    1.499E+00    5.570E+00
-----------------------------------------------------------------------------
Total      1.176E+03

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-1-G                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140328.An1

 Acquisition information
        Start time:                 2/5/2014 3:21:23 PM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.41 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  2
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:21:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-01-12_0520.PBC
                                                 1/12/2014 5:20:13 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0837

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.53       14.  36.82   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    63.34       66.  23.43   0.73  4.009E-02    63.29   3.810  1.687E+01 TH234 
                                                63.29   3.810  1.687E+01 TH234 
    74.85       88.  16.50   0.87  4.769E-02
    77.08      126.  12.90   0.87  4.886E-02
    80.65       12. 104.89   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    85.02        1. 862.01   0.88  5.279E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.625E-02 EU155 
    85.02        1. 966.07   0.88  5.281E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.128E-02 EU155 
    87.32       27.  49.42   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    92.83       25.  31.68   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    93.01       74.  21.57   1.82  5.470E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.361E+01 AC228 
   102.19        3. 246.14   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   103.94       13.  69.86   0.90  5.626E-02   103.70  24.000    PBC<MDA Np239 
   123.00        2. 575.90   0.92  5.608E-02   121.78  28.580    PBC<MDA EU152 
   123.40        8. 119.85   0.92  5.596E-02   121.78  28.580    PBC<MDA EU152 
                                               123.10  40.790  2.047E-01 EU154 
   133.48        1. 723.00   0.93  5.459E-02   131.29  18.000    PBC<MDA PA234 
                                               133.54  11.090  1.315E-01 CE144 
   133.81        1. 904.65   0.93  5.493E-02   131.29  18.000    PBC<MDA PA234 
                                               133.02  43.300  2.185E-02 HF181 
                                               133.54  11.090  8.542E-02 CE144 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  3
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.65        6. 169.27   0.93  5.413E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  5.555E-01 CO57  
   136.82        7. 132.19   0.93  5.410E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.072E-01 CO57  
   143.92        9.  89.38   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
   162.87       15.  63.10   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.363E+00 U235  
   163.19       13.  71.72   0.96  4.826E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.002E+00 U235  
   238.65      151.  11.31   0.82  3.602E-02   238.63  43.300  5.098E+00 PB212 
   241.08        4. 306.85   1.04  3.572E-02   240.99   4.100    PBC<MDA RA224 
   242.10       33.  26.56   1.04  3.560E-02   242.00   7.430  7.012E+00 PB214 
   256.86        7.  99.51   1.06  3.392E-02   256.24   7.000    PBC<MDA TH227 
   266.35        3. 175.01   1.07  3.310E-02   263.70   0.006    PBC<MDA Cd113m
                                               265.83  50.000  1.172E-01 BI210M
   277.36        5. 116.71   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
   295.18       69.  14.55   0.84  3.009E-02   295.09  19.300  6.569E+00 PB214 
                                               295.95  30.160  4.214E+00 Ir192 
   295.21       54.  18.24   1.10  3.001E-02   295.09  19.300  5.128E+00 PB214 
                                               295.95  30.160  3.289E+00 Ir192 
                                               295.95  30.160  3.289E+00 Ir192 
   300.12       10.  76.90   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.412E+00 PA231 
                                               300.18   6.200  2.942E+00 PA233 
   300.12       10.  76.90   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.412E+00 PA231 
                                               300.18   6.200  2.942E+00 PA233 
   300.12       10.  76.89   1.10  2.965E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.413E+00 PA231 
                                               300.18   6.200  2.942E+00 PA233 
   304.62        5. 149.01   1.11  2.926E-02   304.85   4.290  2.231E+00 Ba140 
                                               304.90  28.000  3.419E-01 BI210M
   304.62        5. 148.85   1.11  2.926E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.422E-01 BI210M
   311.12        1. 558.06   1.12  2.869E-02   312.01  36.000    PBC<MDA PA233 
   338.71       66.  16.18   0.61  2.674E-02   338.32  12.010  1.140E+01 AC228 
   343.56        5. 118.91   1.15  2.637E-02   344.29  26.500    PBC<MDA EU152 
   352.09      109.  11.07   1.21  2.588E-02   351.93  37.600  6.242E+00 PB214 
   366.33        7.  67.77   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   384.50        1. 802.42   1.19  2.402E-02   383.84   8.940    PBC<MDA BA133 
   428.33        5. 118.28   1.23  2.186E-02   427.88  29.600    PBC<MDA SB125 
   462.54        4. 146.69   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
   467.28        3. 196.21   1.27  2.022E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.424E-01 Ir192 
   485.60        1. 413.55   1.29  1.971E-02   482.00  80.500    PBC<MDA HF181 
   486.44        5. 119.28   1.29  1.954E-02   487.02  45.500    PBC<MDA La140 
   510.94       32.  29.03   1.31  1.870E-02   511.86  20.000  4.783E+00 RH106 
   569.51        2. 322.71   1.37  1.704E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  5.281E-02 BI207 
   569.78        3. 178.50   1.37  1.703E-02   569.47   8.200  1.071E+00 PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  4
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.70  97.740  8.985E-02 BI207 
   583.14       55.  12.91   1.02  1.669E-02   583.02  84.500  2.157E+00 TL208 
   602.56        2. 313.42   1.40  1.621E-02   602.73  98.260    PBC<MDA SB124 
   609.21       40.  20.05   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  2.392E+01 RU103 
                                               610.30   5.750  2.392E+01 RU103 
   609.23       61.  12.31   0.39  1.605E-02   609.31  46.090  4.584E+00 BI214 
                                               610.30   5.750  3.680E+01 RU103 
   613.58        2. 293.86   1.41  1.594E-02   614.28  89.850    PBC<MDA AG108M
   661.76        3. 188.83   1.46  1.492E-02   661.66  85.210    PBC<MDA CS137 
   746.98        4. 149.93   1.53  1.340E-02   747.16  34.000    PBC<MDA pm146 
   795.36        2. 335.54   1.58  1.266E-02   795.87  85.530    PBC<MDA CS134 
   873.64        5. 130.15   1.64  1.166E-02   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  1.750E+00 EU154 
   889.62        2. 253.98   1.66  1.147E-02   889.28  99.984    PBC<MDA Sc46  
   900.68        2. 205.64   1.66  1.137E-02   898.04  93.700    PBC<MDA y88   
   911.38       37.  16.44   0.71  1.122E-02   911.07  29.000  6.317E+00 AC228 
   937.54        3. 170.97   1.70  1.094E-02   937.49  34.360    PBC<MDA AG110M
   963.11        2. 377.32   1.72  1.066E-02   964.11  14.605    PBC<MDA EU152 
   969.54        8.  75.19   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
  1066.59        1. 351.43   1.80  9.759E-03  1063.66  74.500    PBC<MDA BI207 
  1118.71        1. 394.77   1.85  9.309E-03
  1120.07        6.  83.92   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
  1236.95        7. 103.66   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1332.35        2. 285.33   2.01  7.951E-03  1332.50  99.980    PBC<MDA CO60  
  1460.98      200.   7.24   2.10  7.309E-03  1460.83  10.670  1.423E+02 K40   
  1690.97        2. 125.53   2.25  6.388E-03  1690.98  47.790    PBC<MDA SB124 
  1764.69        7.  45.15   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 
  1836.14        1. 129.70   2.33  5.919E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   252.92    63.34       101.        16. 3.912E+02   94.23   0.726  -      c
   298.98    74.85        68.        72. 1.503E+03   22.23   0.630  -      s 
   307.88    77.08        80.       117. 2.391E+03   16.48   0.705  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  5
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.66    46.53        62.        14.     0.008    36.82   0.836s
 AM-241    239.09    59.88        92.       -10.    -0.005   143.31   0.850s
 TH-234    253.23    63.42        86.        31.     0.017    27.05   0.854s
 BA-133    322.16    80.65        68.        12.     0.006   104.89   0.874 
 Np-237    339.63    85.02        67.         1.     0.001   862.01   0.880s
 EU-155    339.67    85.02        67.         1.     0.001   966.07   0.880s
 Cd-109    348.85    87.32        75.        27.     0.015    49.42   0.881s
 Nd-147    365.40    91.46       167.       -23.    -0.013    82.14   0.885s
 TH-234    370.90    92.83       114.        25.     0.014    31.68   0.886s
 AC-228    371.60    93.01        52.        74.     0.041    21.57   1.824s
 Np-239    408.32   102.19        33.         3.     0.002   246.14   0.894s
 Gd-153    412.03   103.11        49.        -5.    -0.003   203.83   0.898s
 Np-239    415.34   103.94        36.        13.     0.007    69.86   0.898 
 EU-155    419.77   105.05        43.        -2.    -0.001   402.41   0.900s
 EU-152    491.60   123.00        49.         2.     0.001   575.90   0.918s
 EU-154    493.19   123.40        47.         8.     0.005   119.85   0.919s
 PA-234    534.82   133.81        35.         1.     0.001   904.65   0.928s
 HF-181    536.10   134.13        61.        -3.    -0.002   403.49   0.930s
 CE-144    533.51   133.48        53.         1.     0.001   723.00   0.930s
 HF-181    546.18   136.65        45.         6.     0.003   169.27   0.933 
 CO-57     546.85   136.82        44.         7.     0.004   132.19   0.934 
 Tc-99m    561.33   140.44        64.        -1.    -0.001   763.37   0.938s
 U-235     575.26   143.92        52.         9.     0.005    89.38   0.941s
 CE-141    580.03   145.11        63.        -9.    -0.005   133.82   0.943s
 Ba-140    651.08   162.87        36.        15.     0.008    63.10   0.961s
 U-235     652.35   163.19        39.        13.     0.007    71.72   0.962s
 CE-139    661.18   165.39        73.       -12.    -0.007   105.97   0.965s
 TH-229    764.27   191.17        19.        -2.    -0.001   293.65   0.994s
 TH-227    946.74   236.78       119.       -27.    -0.015    60.09   1.039s
 PB-212    954.15   238.63        39.       142.     0.079     9.72   1.041D
 RA-224    963.57   240.99        62.         4.     0.002   306.85   1.044D
 PB-214    967.61   242.00        23.        33.     0.019    26.56   1.045D
 EU-152    978.79   244.79        47.        -9.    -0.005   115.53   1.048s
 TH-227   1027.06   256.86        24.         7.     0.004    99.51   1.060s
 Cd-113m  1065.03   266.35        17.         3.     0.002   175.01   1.067s
 TL-208   1109.07   277.36        29.         5.     0.003   116.71   1.081 
 Hg-203   1120.34   280.18        31.        -5.    -0.003   181.52   1.083s
 I-131    1141.72   285.52        25.        -4.    -0.002   173.49   1.089s
 PB-214   1180.37   295.18         9.        69.     0.038    14.55   0.845 
 Ir-192   1180.48   295.21        21.        54.     0.030    18.24   1.100s
 PB-212   1200.14   300.12        23.        10.     0.005    76.90   1.105s
 PA-231   1200.14   300.12        23.        10.     0.005    76.90   1.105s
 PA-233   1200.14   300.12        23.        10.     0.005    76.89   1.105s
 PA-231   1210.23   302.65        40.        -6.    -0.004   147.32   1.107s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  6
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1210.00   302.59        40.        -7.    -0.004   139.45   1.108s
 Ba-140   1218.14   304.62        26.         5.     0.003   148.85   1.110s
 BI-210M  1218.13   304.62        26.         5.     0.003   149.01   1.110s
 Ir-192   1235.25   308.90        31.        -1.    -0.001   564.47   1.113s
 PA-233   1244.14   311.12        25.         1.     0.001   558.06   1.117s
 AC-228   1354.50   338.71        12.        66.     0.037    16.18   0.608s
 Cs-136   1364.04   341.10        48.        -8.    -0.005   124.04   1.146s
 EU-152   1373.90   343.56        19.         5.     0.003   118.91   1.150s
 HF-181   1384.30   346.16        26.        -6.    -0.003   133.93   1.151s
 PB-214   1408.02   352.09         8.       109.     0.061    11.07   1.208s
 BA-133   1420.85   355.30        28.        -4.    -0.002   203.52   1.161s
 I-131    1465.00   366.33         8.         7.     0.004    67.77   1.170s
 BA-133   1537.65   384.50        26.         1.     0.001   802.42   1.189s
 SN-113   1567.93   392.06        25.        -3.    -0.002   232.91   1.197s
 SB-125   1712.99   428.33        17.         5.     0.003   118.28   1.233s
 SB-125   1849.83   462.54        14.         4.     0.002   146.69   1.268s
 Ir-192   1868.79   467.28        13.         3.     0.001   196.21   1.272s
 PM-144   1907.87   477.04        25.        -6.    -0.003   130.90   1.281s
 BE-7     1907.54   476.96        22.        -5.    -0.003   138.47   1.282s
 HF-181   1942.09   485.60        11.         1.     0.001   413.55   1.286s
 La-140   1945.44   486.44        15.         5.     0.003   119.28   1.291s
 RU-103   1992.66   498.24        16.        -1.     0.000   874.70   1.300s
 RH-106   2043.46   510.94        28.        32.     0.018    29.03   1.315s
 Ba-140   2147.04   536.83        20.        -3.    -0.001   245.16   1.339s
 CS-134   2242.29   560.65        27.       -10.    -0.005    82.84   1.364s
 CS-134   2274.19   568.62        15.        -1.     0.000   840.40   1.369s
 PA-234   2277.77   569.51        12.         2.     0.001   322.71   1.370s
 BI-207   2278.82   569.78        10.         3.     0.001   178.50   1.370s
 TL-208   2332.25   583.14         5.        55.     0.030    12.91   1.021s
 SB-124   2409.96   602.56        15.         2.     0.001   313.42   1.401s
 CS-134   2425.18   606.37        34.        -9.    -0.005    98.07   1.403s
 BI-214   2436.65   609.23         5.        61.     0.034    12.31   0.395s
 RU-103   2436.54   609.21        12.        40.     0.022    20.05   1.408s
 AG-108M  2454.05   613.58        17.         2.     0.001   293.86   1.412s
 RH-106   2484.96   621.31        19.        -4.    -0.002   154.24   1.419s
 AG-110M  2627.80   657.02        20.        -4.    -0.002   164.74   1.452s
 CS-137   2646.78   661.76        13.         3.     0.002   188.83   1.455s
 PM-144   2784.57   696.21        20.        -4.    -0.002   158.10   1.487s
 SB-124   2890.72   722.75        19.        -3.    -0.002   198.25   1.511s
 AG-108M  2890.72   722.75        19.        -3.    -0.002   198.24   1.511s
 EU-154   2890.91   722.80        17.        -3.    -0.002   212.19   1.511s
 ZR-95    2898.91   724.79        25.        -6.    -0.003   126.55   1.512s
 pm-146   2987.64   746.98        17.         4.     0.002   149.93   1.533s
 AG-110M  3054.53   763.70        13.        -1.    -0.001   470.14   1.548s
 NB-95    3061.72   765.50        16.        -4.    -0.002   167.85   1.549s
 PA-234M  3061.97   765.56        13.        -3.    -0.002   189.79   1.550s
 CS-134   3181.16   795.36        15.         2.     0.001   335.54   1.576s
 CO-58    3239.99   810.06        15.        -4.    -0.002   147.90   1.589s

Page 181 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54    3336.00   834.07        21.        -4.    -0.002   151.59   1.610s
 Co-56    3387.36   846.91        12.        -2.    -0.001   321.62   1.620s
 NB-94    3486.56   871.71        21.        -2.    -0.001   300.59   1.641s
 EU-154   3494.29   873.64        15.         5.     0.003   130.15   1.643s
 AG-110M  3536.47   884.18        13.        -3.    -0.002   156.67   1.653s
 Sc-46    3558.24   889.62        14.         2.     0.001   253.98   1.657s
 y-88     3602.47   900.68         7.         2.     0.001   205.64   1.664s
 AC-228   3645.25   911.38         0.        37.     0.021    16.44   0.708s
 AG-110M  3749.91   937.54        10.         3.     0.002   170.97   1.697s
 EU-152   3852.19   963.11        20.         2.     0.001   377.32   1.719s
 AC-228   3877.89   969.54        16.         8.     0.005    75.19   1.724s
 EU-154   4022.32  1005.64        17.        -3.    -0.001   226.15   1.753s
 Co-56    4150.60  1037.72        15.        -3.    -0.002   192.92   1.780s
 Cs-136   4193.60  1048.47        13.        -1.    -0.001   398.10   1.788s
 RH-106   4203.12  1050.85        12.        -1.    -0.001   435.84   1.790s
 BI-207   4266.11  1066.59         9.         1.     0.001   351.43   1.801s
 Ga-68    4308.49  1077.19        17.        -1.    -0.001   467.70   1.812s
 BI-214   4480.00  1120.07        17.         6.     0.003    83.92   1.845s
 Sc-46    4474.58  1118.71        16.         1.     0.001   394.77   1.846s
 Ta-182   4486.93  1121.80        23.        -2.    -0.001   323.03   1.846s
 Ta-182   4753.48  1188.44         9.        -1.     0.000   552.46   1.899s
 Co-56    4947.54  1236.95        19.         7.     0.004   103.66   1.936s
 NA-22    5099.00  1274.82        14.        -3.    -0.002   170.75   1.963s
 EU-154   5099.00  1274.82        14.        -3.    -0.002   170.75   1.963s
 FE-59    5172.12  1293.10        12.        -3.    -0.001   188.99   1.975s
 CO-60    5329.12  1332.35         9.         2.     0.001   285.33   2.005s
 K-40     5843.62  1460.98        11.       200.     0.111     7.24   2.095 
 SB-124   6763.52  1690.97         2.         2.     0.001   125.53   2.245s
 BI-214   7058.34  1764.69         4.         7.     0.004    45.15   2.290s
 Co-56    7074.82  1768.80        13.        -5.    -0.003   116.22   2.294s
 y-88     7344.13  1836.14         1.         1.     0.001   129.70   2.332s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.3381E+00                                      5.31E+01             
                           477.60-1.338E+00 ?(  6.501E+00 1.38E+02 1.05E+01 G  
 
NA-22    C  -2.2022E-01                                      9.50E+02             
                          1274.53-2.202E-01 ?(  1.354E+00 1.71E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.4230E+02                                      4.66E+11             
                          1460.83 1.423E+02  (P 1.271E+01 7.24E+00 1.07E+01 G  
 
Sc-46    F   9.6455E-02                                      8.38E+01             
                           889.28 1.064E-01 ?(  9.900E-01 2.54E+02 1.00E+02 G  
                          1120.55 8.648E-02 ?(  1.262E+00 3.95E+02 1.00E+02 G  
 
CR-51    F  -3.9777E-02                                      2.77E+01             
                           320.08-3.978E-02 %(  3.634E+00 2.37E+03 9.94E+00 G  
 
MN-54    C  -2.0450E-01                                      3.12E+02             
                           834.85-2.045E-01 ?(  1.095E+00 1.52E+02 1.00E+02 G  
 
Co-56    C   2.1188E-01                                      7.73E+01             
                           846.77-7.324E-02 ?(  8.778E-01 3.22E+02 9.99E+01 G  
                          1238.28 6.431E-01 ?(  2.302E+00 1.04E+02 6.61E+01 G  
                          1037.84-1.180E+00 +   8.222E+00 1.93E+02 1.41E+01 G  
                          1771.35-2.803E+00 +   1.146E+01 1.16E+02 1.55E+01  A 
 
CO-57    C   7.9161E-02                                      2.72E+02             
                           122.06 8.004E-04 %(  3.540E-01 1.22E+04 8.56E+01 G  
                           136.47 7.072E-01  (  3.219E+00 1.32E+02 1.07E+01 G  
 
CO-58    C  -1.7889E-01                                      7.09E+01             
                           810.78-1.789E-01 ?(  9.418E-01 1.48E+02 9.95E+01 G  
 
CO-60    F   1.0825E-01                                      1.93E+03             
                          1332.50 1.083E-01 ?(  1.166E+00 2.85E+02 1.00E+02 G  
                          1173.24 0.000E+00 -   1.211E+00 1.00E+03 9.99E+01 G  
 
ZN-65    F   1.8957E-02                                      2.44E+02             
                          1115.55 1.896E-02 &(  2.240E+00 3.09E+03 5.06E+01 G  
 
NB-94    I   2.5954E-03                                      7.41E+06             
                           702.63 2.595E-03 &(  7.372E-01 7.36E+03 9.79E+01 G  
                           871.10-1.051E-01 &   1.143E+00 3.01E+02 9.99E+01 G  
 
NB-95    I  -1.4905E-01                                      6.40E+01             
                           765.79-1.490E-01 ?(  8.967E-01 1.68E+02 9.98E+01 G  
 
RU-103   I  -2.0661E-02                                      3.93E+01             
                           497.05-2.066E-02 ?(  6.758E-01 8.75E+02 9.09E+01 G  
                           610.30 2.392E+01 ?   1.129E+01 2.01E+01 5.75E+00 GA 
 
RH-106   I  -1.5032E+00                                      3.74E+02             
                           621.92-1.503E+00 ?(  8.213E+00 1.54E+02 9.93E+00 G  
                          1050.36-4.148E+00 +   6.796E+01 4.36E+02 1.56E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           511.86 4.783E+00 ?   4.038E+00 2.90E+01 2.00E+01 GA 
 
AG-108M  C   3.7598E-02                                      1.53E+05             
                           433.94-3.719E-03 %(  5.429E-01 3.81E+03 9.05E+01 G  
                           722.94-1.441E-01 +   1.024E+00 1.98E+02 9.08E+01 G  
                           614.28 7.920E-02 ?(  8.500E-01 2.94E+02 8.98E+01 G  
 
AG-110M  F  -2.1880E-02                                      2.50E+02             
                           884.68-2.285E-01 ?(  1.288E+00 1.57E+02 7.27E+01 G  
                           657.76-1.569E-01 +   9.176E-01 1.65E+02 9.46E+01 G  
                           937.49 4.152E-01 ?(  2.593E+00 1.71E+02 3.44E+01 G  
                          1384.30 0.000E+00 +   2.195E+00 1.00E+03 2.43E+01 G  
                           763.94-2.085E-01 +   3.677E+00 4.70E+02 2.23E+01 G  
 
SN-113   F  -1.1462E-01                                      1.15E+02             
                           391.69-1.146E-01 ?(  9.529E-01 2.33E+02 6.40E+01 G  
 
SB-124   F   1.6646E-01                                      6.02E+01             
                           602.73 6.263E-02 ?(  7.228E-01 3.13E+02 9.83E+01 G  
                          1690.98 3.799E-01 ?(  1.804E+00 1.26E+02 4.78E+01 G  
                           722.79-1.211E+00 +   8.602E+00 1.98E+02 1.08E+01 G  
 
SB-125   I   6.0094E-01                                      1.01E+03             
                           427.88 4.558E-01 ?(  1.885E+00 1.18E+02 2.96E+01 G  
                           600.50-1.046E-02 %   4.440E+00 1.14E+04 1.79E+01 G  
                           635.89 0.000E+00 -   6.677E+00 1.00E+03 1.13E+01 G  
                           463.37 1.011E+00 ?(  5.292E+00 1.47E+02 1.05E+01 G  
 
I-131    I   1.9463E-01                                      8.02E+00             
                           364.48 1.946E-01 ?(  4.362E-01 6.78E+01 8.17E+01 G  
                           284.30-1.228E+00 +   7.528E+00 1.73E+02 6.14E+00 G  
                           636.97 0.000E+00 &   1.072E+01 1.00E+03 7.17E+00 G  
 
Ga-68    C  -2.6001E+00                                      4.71E-02             
                          1077.40-2.600E+00 ?(  4.487E+01 4.68E+02 3.30E+00 G  
 
Tc-99m   I  -1.7870E-02                                      2.51E-01             
                           140.51-1.787E-02 ?(  4.795E-01 7.63E+02 8.93E+01 G  
 
BA-133   F  -1.3312E-01                                      3.85E+03             
                           356.00-1.331E-01 ?(  9.587E-01 2.04E+02 6.20E+01 G  
                           302.85-6.870E-01 +   3.312E+00 1.39E+02 1.83E+01 G  
                           383.84 2.362E-01 ?   6.894E+00 8.02E+02 8.94E+00 GA 
                            80.99 3.732E-01 ?   1.325E+00 1.05E+02 3.41E+01 GA 
 
CS-134   I  -3.1362E-01                                      7.54E+02             
                           604.71-3.136E-01 ?(  1.048E+00 9.81E+01 9.76E+01 G  
                           795.87 8.670E-02 +   1.072E+00 3.36E+02 8.55E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32-1.403E-01 +   4.418E+00 8.40E+02 1.54E+01 G  
                           801.95 0.000E+00 &   1.614E+01 1.00E+03 8.69E+00 G  
                           563.24-3.755E+00 &   1.050E+01 8.28E+01 8.35E+00 G  
 
CS-137   I   1.2206E-01                                      1.10E+04             
                           661.66 1.221E-01 ?(  8.387E-01 1.89E+02 8.52E+01 G  
 
CE-139   F  -1.6838E-01                                      1.38E+02             
                           165.85-1.684E-01 ?(  6.040E-01 1.06E+02 7.99E+01 G  
 
Ba-140   I   5.2746E-01                                      1.28E+01             
                           537.26-3.359E-01 ?(  2.971E+00 2.45E+02 2.44E+01 G  
                           162.66 2.736E+00  (  5.685E+00 6.31E+01 6.22E+00 G  
                           304.85 2.233E+00 @(  1.165E+01 1.49E+02 4.29E+00 G  
 
La-140   I   1.0047E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.371E-01 1.00E+03 9.54E+01 G  
                           487.02 3.111E-01  (  1.303E+00 1.19E+02 4.55E+01 G  
                           328.76-3.096E-03 %   2.765E+00 2.45E+04 2.03E+01 G  
                           815.77 4.812E-02 %   3.613E+00 1.96E+03 2.33E+01 G  
 
CE-141   I  -1.9145E-01                                      3.25E+01             
                           145.44-1.915E-01 ?(  8.763E-01 1.34E+02 4.82E+01 G  
 
CE-144   I   1.3148E-01                                      2.85E+02             
                           133.54 1.315E-01 ?(  3.360E+00 7.23E+02 1.11E+01 G  
 
PM-144   C  -1.6628E-01                                      3.63E+02             
                           696.54-1.663E-01 ?(  9.309E-01 1.58E+02 9.90E+01 G  
                           618.06-1.799E-02 %   7.275E-01 1.07E+03 9.91E+01 G  
                           476.81-3.754E-01 +   1.713E+00 1.31E+02 4.20E+01 G  
 
EU-152   F   4.9956E-01                                      4.94E+03             
                           344.29 4.362E-01 ?(  1.811E+00 1.19E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   3.202E+00 1.00E+03 1.36E+01 G  
                           121.78 5.983E-02 -   1.219E+00 5.76E+02 2.86E+01 G  
                           778.92 0.000E+00 -   5.271E+00 1.00E+03 1.29E+01 G  
                           964.11 6.144E-01 ?(  8.449E+00 3.77E+02 1.46E+01 G  
                           244.69-1.822E+00 +   7.196E+00 1.16E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   7.383E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.7497E+00                                      3.14E+03             
                           873.23 1.750E+00 ?(  8.048E+00 1.30E+02 1.23E+01 G  
                           123.10 2.047E-01 -   8.404E-01 1.20E+02 4.08E+01 G  
                          1274.54-6.254E-01 -   3.847E+00 1.71E+02 3.52E+01 G  
                           723.36-5.725E-01 -   4.385E+00 2.12E+02 2.02E+01 G  
                          1004.77-7.964E-01 -   6.525E+00 2.26E+02 1.80E+01 G  
                           996.33 2.228E-02 &   1.057E+01 1.25E+04 1.06E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -1.9711E-02                                      1.81E+03             
                           105.31-1.080E-01 ?(  1.539E+00 4.02E+02 2.12E+01 G  
                            86.54 4.128E-02 &(  1.401E+00 9.66E+02 3.07E+01 G  
 
HF-181   F   1.0649E-01                                      4.24E+01             
                           482.00 4.057E-02 ?(  6.336E-01 4.14E+02 8.05E+01 G  
                           133.02-6.497E-02 +   9.177E-01 4.03E+02 4.33E+01 G  
                           345.83-8.004E-01 +   3.735E+00 1.34E+02 1.51E+01 G  
                           136.30 1.014E+00 ?(  5.956E+00 1.69E+02 5.85E+00 G  
 
Ta-182   F  -3.6966E-01                                      1.14E+02             
                          1121.30-3.697E-01 ?(  4.310E+00 3.23E+02 3.49E+01 G  
                          1221.41-7.926E-02 %   5.301E+00 1.79E+03 2.70E+01 G  
                          1189.05-3.128E-01 +   6.631E+00 5.52E+02 1.62E+01 G  
 
Hg-203   F  -9.7734E-02                                      4.66E+01             
                           279.20-9.773E-02 ?(  6.232E-01 1.82E+02 8.15E+01 G  
 
TL-208   N   2.1572E+00                                      6.98E+02             
                           583.02 2.157E+00  (P 5.275E-01 1.29E+01 8.45E+01 G  
                           277.28 1.461E+00 - P 7.743E+00 1.17E+02 6.31E+00 G  
                           860.56-5.714E-02 % P 7.264E+00 9.87E+04 1.24E+01 G  
 
pm-146   C   5.0318E-01                                      2.02E+03             
                           747.16 5.032E-01 ?(  2.679E+00 1.50E+02 3.40E+01 G  
                           735.72 7.393E-03 %   3.447E+00 1.21E+04 2.25E+01 G  
                           453.88 0.000E+00 &   8.650E-01 1.00E+03 6.50E+01 G  
 
y-88     F   1.0967E-01                                      1.07E+02             
                           898.04 1.034E-01 &(  7.992E-01 2.06E+02 9.37E+01 G  
                          1836.06 1.156E-01 ?(  6.973E-01 1.30E+02 9.92E+01 G  
 
Cd-113m      9.7036E+02                                      5.33E+03             
                           263.70 9.704E+02 &(  6.084E+03 1.75E+02 6.00E-03   K
 
Cd-109   F   7.4040E+00                                      4.53E+02             
                            88.04 7.404E+00 &(  1.185E+01 4.94E+01 3.79E+00 G  
 
PB-210   N   7.2796E+00                                      8.14E+03             
                            46.54 7.280E+00  (P 2.074E+01 3.68E+01 4.25E+00 G  
 
PB-212   N   5.0510E+00                                      6.98E+02             
                           238.63 5.051E+00  (P 1.136E+00 9.72E+00 4.33E+01 G  
                           300.03 5.558E+00 &   1.435E+01 7.69E+01 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   6.3533E+00                                      5.84E+05             
                           351.93 6.242E+00  (  8.914E-01 1.11E+01 3.76E+01 G  
                           295.09 6.569E+00  (  1.621E+00 1.45E+01 1.93E+01 G  
                           242.00 7.012E+00     5.225E+00 2.66E+01 7.43E+00 GA 
 
BI-207   C   9.1401E-02                                      1.18E+04             
                           569.70 8.985E-02 ?(  5.872E-01 1.78E+02 9.77E+01 G  
                          1063.66 9.344E-02 ?(  1.253E+00 3.51E+02 7.45E+01 G  
 
BI-214   N   4.4471E+00                                      5.84E+05             
                           609.31 4.584E+00  (P 9.828E-01 1.23E+01 4.61E+01 G  
                          1120.29 2.194E+00 - P 8.688E+00 8.39E+01 1.51E+01 G  
                          1764.49 4.037E+00 ?(P 7.271E+00 4.51E+01 1.54E+01 G  
 
BI-210M  T   1.2272E-01                                      1.10E+09             
                           265.83 0.000E+00 ?(  9.260E-01 1.00E+03 5.00E+01 G  
                           304.90 3.419E-01 @(  1.786E+00 1.49E+02 2.80E+01 G  
 
RA-224   N   1.4003E+00                                      6.98E+02             
                           240.99 1.400E+00  (  1.498E+01 3.07E+02 4.10E+00 G  
 
AC-228   N   6.3170E+00                                      2.10E+03             
                           911.07 6.317E+00  (  1.258E+00 1.64E+01 2.90E+01 G  
                           968.97 2.544E+00 -   6.421E+00 7.52E+01 1.75E+01 G  
                           338.32 1.140E+01 +   3.258E+00 1.62E+01 1.20E+01 G  
                            93.35 1.361E+01 +   6.662E+00 2.16E+01 5.56E+00 XA 
 
TH-227   N  -3.3632E+00                                      7.95E+03             
                           235.97-3.363E+00 ?(  6.646E+00 6.01E+01 1.23E+01 G  
                            50.14 1.230E-02 %   7.797E+00 1.76E+04 8.00E+00 G  
                           256.24 1.743E+00 +   5.948E+00 9.95E+01 7.00E+00 G  
 
TH-229   N  -6.3725E-01                                      2.68E+06             
                           193.51-6.372E-01 ?(  6.796E+00 2.94E+02 4.40E+00 G  
                           210.85 0.000E+00 &   1.741E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   1.1157E+01                                      1.63E+12             
                            63.29 1.116E+01 @(P 1.670E+01 2.71E+01 3.81E+00 G  
                            92.59 4.593E+00 - P 9.573E+00 3.17E+01 5.58E+00 G  
 
PA-231   N   1.1846E+00                                      1.20E+07             
                           302.65-4.135E+00 ?(  2.110E+01 1.47E+02 2.88E+00 G  
                           300.07 7.412E+00 &(  1.914E+01 7.69E+01 2.46E+00 G  
 
PA-233   C   4.9098E-01                                      7.82E+08             
                           312.01 6.886E-02 ?(  1.396E+00 5.58E+02 3.60E+01 G  
                           300.18 2.942E+00  (  7.595E+00 7.69E+01 6.20E+00 G  

Page 187 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage 13
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   2.3288E-01                                      1.63E+12             
                           131.29 5.230E-02 &(  1.701E+00 9.05E+02 1.80E+01 G  
                           946.02-3.008E-02 %   6.389E+00 5.41E+03 1.34E+01 G  
                           569.47 6.293E-01 ?(  7.563E+00 3.23E+02 8.20E+00 G  
                           883.24 0.000E+00 -   8.302E+00 1.00E+03 9.60E+00 G  
                           880.53-1.136E-01 %   1.489E+01 3.41E+03 6.00E+00 GA 
 
PA-234M  N   2.2403E+00                                      1.63E+12             
                          1001.00 2.240E+00 %(  1.492E+02 1.79E+03 8.37E-01 G  
                           766.41-4.098E+01 +   2.826E+02 1.90E+02 2.94E-01 G  
 
U-235    N   1.5390E+00                                      2.57E+11             
                           143.79 8.607E-01  (P 3.503E+00 8.94E+01 1.10E+01 G  
                           205.33-2.866E-01 & P 8.725E+00 6.60E+03 5.01E+00 G  
                           163.38 3.002E+00 &(  7.169E+00 7.17E+01 5.08E+00 G  
 
AM-241   T  -4.0501E-01                                      1.58E+05             
                            59.54-4.050E-01 ?(  1.977E+00 1.43E+02 3.59E+01 G  
 
Np-237   F   1.0841E-01                                      2.14E+06             
                            86.49 1.084E-01 &(  3.282E+00 8.62E+02 1.31E+01 G  
 
Ir-192   F   6.3084E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  7.075E-01 1.00E+03 8.70E+01 G  
                           468.06 1.424E-01 ?(  1.019E+00 1.96E+02 5.18E+01 G  
                           308.44-8.583E-02 +   1.742E+00 5.64E+02 3.18E+01 G  
                           295.95 3.289E+00 ?(  1.477E+00 1.82E+01 3.02E+01 G  
 
Cs-136   F   3.0076E-04                                      1.30E+01             
                           818.50 3.008E-04 &(  8.534E-01 7.38E+04 1.00E+02 G  
                          1048.07-9.171E-02 +   1.364E+00 3.98E+02 8.00E+01 G  
                           340.57-3.667E-01 +   1.559E+00 1.24E+02 4.69E+01 G  
 
Np-239   T   1.2934E-02                                      2.36E+00             
                           103.70 5.420E-01     1.258E+00 6.99E+01 2.40E+01 X  
                           106.13 1.293E-02 %(  1.589E+00 3.46E+03 2.27E+01 G  
                            99.50 2.231E-01 ?   1.944E+00 2.46E+02 1.50E+01 X  
 
Nd-147      -3.6598E-02                                      1.11E+01             
                           531.00-3.660E-02 &(  5.570E+00 4.10E+03 1.30E+01 G  
                            91.10-8.335E-01 +   2.280E+00 8.21E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.53        62.        14.     0.008    36.82   7.280E+00  P
 AM-241      59.88        92.       -10.    -0.005   143.31  -4.050E-01   
 TH-234      63.42        86.        31.     0.017    27.05   1.116E+01  P
 BA-133      80.65        68.        12.     0.006   104.89   3.732E-01   
 Np-237      85.02        67.         1.     0.001   862.01   1.084E-01   
 EU-155      85.02        67.         1.     0.001   966.07   4.128E-02   
 Cd-109      87.32        75.        27.     0.015    49.42   7.404E+00   
 Nd-147      91.46       167.       -23.    -0.013    82.14  -8.335E-01   
 TH-234      92.83       114.        25.     0.014    31.68   4.593E+00  P
 Np-239     102.19        33.         3.     0.002   246.14   2.231E-01   
 Gd-153     103.11        49.        -5.    -0.003   203.83  -2.251E-01   
 Np-239     103.94        36.        13.     0.007    69.86   5.420E-01   
 EU-155     105.05        43.        -2.    -0.001   402.41  -1.080E-01   
 EU-152     123.00        49.         2.     0.001   575.90   5.983E-02   
 EU-154     123.40        47.         8.     0.005   119.85   2.047E-01   
 PA-234     133.81        35.         1.     0.001   904.65   5.230E-02   
 HF-181     134.13        61.        -3.    -0.002   403.49  -6.497E-02   
 CE-144     133.48        53.         1.     0.001   723.00   1.315E-01   
 HF-181     136.65        45.         6.     0.003   169.27   1.014E+00   
 Tc-99m     140.44        64.        -1.    -0.001   763.37  -1.787E-02   
 U-235      143.92        52.         9.     0.005    89.38   8.607E-01  P
 CE-141     145.11        63.        -9.    -0.005   133.82  -1.915E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     162.87        36.        15.     0.008    63.10   2.736E+00   
 U-235      163.19        39.        13.     0.007    71.72   3.002E+00   
 CE-139     165.39        73.       -12.    -0.007   105.97  -1.684E-01   
 TH-229     191.17        19.        -2.    -0.001   293.65  -6.372E-01   
 TH-227     236.78       119.       -27.    -0.015    60.09  -3.363E+00   
 EU-152     244.79        47.        -9.    -0.005   115.53  -1.822E+00   
 TH-227     256.86        24.         7.     0.004    99.51   1.743E+00   
 Cd-113m    266.35        17.         3.     0.002   175.01   9.704E+02   
 Hg-203     280.18        31.        -5.    -0.003   181.52  -9.773E-02   
 I-131      285.52        25.        -4.    -0.002   173.49  -1.228E+00   
 Ir-192     295.21        21.        54.     0.030    18.24   3.289E+00   
 PA-231     300.12        23.        10.     0.005    76.90   7.412E+00   
 PA-233     300.12        23.        10.     0.005    76.89   2.942E+00   
 PA-231     302.65        40.        -6.    -0.004   147.32  -4.135E+00   
 BA-133     302.59        40.        -7.    -0.004   139.45  -6.870E-01   
 Ba-140     304.62        26.         5.     0.003   148.85   2.233E+00   
 BI-210M    304.62        26.         5.     0.003   149.01   3.419E-01   
 Ir-192     308.90        31.        -1.    -0.001   564.47  -8.583E-02   
 PA-233     311.12        25.         1.     0.001   558.06   6.886E-02   
 Cs-136     341.10        48.        -8.    -0.005   124.04  -3.667E-01   
 EU-152     343.56        19.         5.     0.003   118.91   4.362E-01   
 HF-181     346.16        26.        -6.    -0.003   133.93  -8.004E-01   
 BA-133     355.30        28.        -4.    -0.002   203.52  -1.331E-01   
 I-131      366.33         8.         7.     0.004    67.77   1.946E-01   
 BA-133     384.50        26.         1.     0.001   802.42   2.362E-01   
 SN-113     392.06        25.        -3.    -0.002   232.91  -1.146E-01   
 SB-125     428.33        17.         5.     0.003   118.28   4.558E-01   
 SB-125     462.54        14.         4.     0.002   146.69   1.011E+00   
 Ir-192     467.28        13.         3.     0.001   196.21   1.424E-01   
 PM-144     477.04        25.        -6.    -0.003   130.90  -3.754E-01   
 BE-7       476.96        22.        -5.    -0.003   138.47  -1.338E+00   
 HF-181     485.60        11.         1.     0.001   413.55   4.057E-02   
 La-140     486.44        15.         5.     0.003   119.28   3.111E-01   
 RU-103     498.24        16.        -1.     0.000   874.70  -2.066E-02   
 RH-106     510.94        28.        32.     0.018    29.03   4.783E+00   
 Ba-140     536.83        20.        -3.    -0.001   245.16  -3.359E-01   
 CS-134     560.65        27.       -10.    -0.005    82.84  -3.755E+00   
 CS-134     568.62        15.        -1.     0.000   840.40  -1.403E-01   
 PA-234     569.51        12.         2.     0.001   322.71   6.293E-01   
 BI-207     569.78        10.         3.     0.001   178.50   8.985E-02   
 SB-124     602.56        15.         2.     0.001   313.42   6.263E-02   
 CS-134     606.37        34.        -9.    -0.005    98.07  -3.136E-01   
 RU-103     609.21        12.        40.     0.022    20.05   2.392E+01   
 AG-108M    613.58        17.         2.     0.001   293.86   7.920E-02   
 RH-106     621.31        19.        -4.    -0.002   154.24  -1.503E+00   
 AG-110M    657.02        20.        -4.    -0.002   164.74  -1.569E-01   
 CS-137     661.76        13.         3.     0.002   188.83   1.221E-01   
 PM-144     696.21        20.        -4.    -0.002   158.10  -1.663E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage 16
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     722.75        19.        -3.    -0.002   198.25  -1.211E+00   
 AG-108M    722.75        19.        -3.    -0.002   198.24  -1.441E-01   
 EU-154     722.80        17.        -3.    -0.002   212.19  -5.725E-01   
 ZR-95      724.79        25.        -6.    -0.003   126.55  -5.428E-01   
 pm-146     746.98        17.         4.     0.002   149.93   5.032E-01   
 AG-110M    763.70        13.        -1.    -0.001   470.14  -2.085E-01   
 NB-95      765.50        16.        -4.    -0.002   167.85  -1.490E-01   
 PA-234M    765.56        13.        -3.    -0.002   189.79  -4.098E+01   
 CS-134     795.36        15.         2.     0.001   335.54   8.670E-02   
 CO-58      810.06        15.        -4.    -0.002   147.90  -1.789E-01   
 MN-54      834.07        21.        -4.    -0.002   151.59  -2.045E-01   
 Co-56      846.91        12.        -2.    -0.001   321.62  -7.324E-02   
 NB-94      871.71        21.        -2.    -0.001   300.59  -1.051E-01   
 EU-154     873.64        15.         5.     0.003   130.15   1.750E+00   
 AG-110M    884.18        13.        -3.    -0.002   156.67  -2.285E-01   
 Sc-46      889.62        14.         2.     0.001   253.98   1.064E-01   
 y-88       900.68         7.         2.     0.001   205.64   1.034E-01   
 AG-110M    937.54        10.         3.     0.002   170.97   4.152E-01   
 EU-152     963.11        20.         2.     0.001   377.32   6.144E-01   
 EU-154    1005.64        17.        -3.    -0.001   226.15  -7.964E-01   
 Co-56     1037.72        15.        -3.    -0.002   192.92  -1.180E+00   
 Cs-136    1048.47        13.        -1.    -0.001   398.10  -9.171E-02   
 RH-106    1050.85        12.        -1.    -0.001   435.84  -4.148E+00   
 BI-207    1066.59         9.         1.     0.001   351.43   9.344E-02   
 Ga-68     1077.19        17.        -1.    -0.001   467.70  -2.600E+00   
 Sc-46     1118.71        16.         1.     0.001   394.77   8.648E-02   
 Ta-182    1121.80        23.        -2.    -0.001   323.03  -3.697E-01   
 Ta-182    1188.44         9.        -1.     0.000   552.46  -3.128E-01   
 Co-56     1236.95        19.         7.     0.004   103.66   6.431E-01   
 NA-22     1274.82        14.        -3.    -0.002   170.75  -2.202E-01   
 EU-154    1274.82        14.        -3.    -0.002   170.75  -6.254E-01   
 FE-59     1293.10        12.        -3.    -0.001   188.99  -4.236E-01   
 CO-60     1332.35         9.         2.     0.001   285.33   1.083E-01   
 K-40      1460.98        11.       200.     0.111     7.24   1.423E+02  P
 SB-124    1690.97         2.         2.     0.001   125.53   3.799E-01   
 Co-56     1768.80        13.        -5.    -0.003   116.22  -2.803E+00   
 y-88      1836.14         1.         1.     0.001   129.70   1.156E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage 17
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.3381E+00   -1.3381E+00    1.385E+02%                6.50E+00
 NA-22  #A   -2.2022E-01   -2.2022E-01    1.707E+02%                1.35E+00
 K-40   #     1.4230E+02    1.4230E+02    7.375E+00%                1.27E+01
 Sc-46  #A    9.6455E-02    9.6455E-02    2.347E+02%                9.90E-01
 CR-51  #A   -3.9777E-02   -3.9777E-02    2.372E+03%                3.63E+00
 MN-54  #A   -2.0450E-01   -2.0450E-01    1.516E+02%                1.09E+00
 FE-59  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.65E-01
 Co-56  #A    2.1188E-01    2.1188E-01    1.037E+02%                8.78E-01
 CO-57   A    7.9161E-02    7.9161E-02    1.322E+02%                3.54E-01
 CO-58  #A   -1.7889E-01   -1.7889E-01    1.479E+02%                9.42E-01
 CO-60  #A    1.0825E-01    1.0825E-01    2.853E+02%                1.17E+00
 ZN-65  #A    1.8957E-02    1.8957E-02    3.086E+03%                2.24E+00
 NB-94  #A    2.5954E-03    2.5954E-03    7.360E+03%                7.37E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.43E+00
 NB-95  #A   -1.4905E-01   -1.4905E-01    1.679E+02%                8.97E-01
 RU-103 #A   -2.0661E-02   -2.0661E-02    8.747E+02%                6.76E-01
 RH-106 #A   -1.5032E+00   -1.5032E+00    1.542E+02%                8.21E+00
 AG-108M#A    3.7598E-02    3.7598E-02    2.939E+02%                5.43E-01
 AG-110M#A   -2.1880E-02   -2.1880E-02    1.159E+02%                1.29E+00
 SN-113 #A   -1.1462E-01   -1.1462E-01    2.329E+02%                9.53E-01
 SB-124 #A    1.6646E-01    1.6646E-01    1.255E+02%                7.23E-01
 SB-125 #A    6.0094E-01    6.0094E-01    9.422E+01%                1.89E+00
 I-131  #A    1.9463E-01    1.9463E-01    6.777E+01%                4.36E-01
 Gd-153 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.38E+00
 Ga-68  #A   -2.5900E+00   -2.6001E+00    4.677E+02%                4.49E+01
 Tc-99m #A   -1.7857E-02   -1.7870E-02    7.634E+02%                4.79E-01
 BA-133 #A   -1.3312E-01   -1.3312E-01    2.035E+02%                9.59E-01
 CS-134 #A   -3.1362E-01   -3.1362E-01    9.807E+01%                1.05E+00
 CS-137 #A    1.2206E-01    1.2206E-01    1.888E+02%                8.39E-01
 CE-139 #A   -1.6838E-01   -1.6838E-01    1.060E+02%                6.04E-01
 Ba-140 #A    5.2746E-01    5.2746E-01    6.310E+01%                2.97E+00
 La-140 #A    1.0047E-01    1.0047E-01    1.193E+02%                6.37E-01
 CE-141 #A   -1.9145E-01   -1.9145E-01    1.338E+02%                8.76E-01
 CE-144 #A    1.3148E-01    1.3148E-01    7.230E+02%                3.36E+00
 PM-144 #A   -1.6628E-01   -1.6628E-01    1.581E+02%                9.31E-01
 EU-152 #A    4.9956E-01    4.9956E-01    1.189E+02%                1.81E+00
 EU-154 #A    1.7497E+00    1.7497E+00    1.301E+02%                8.05E+00
 EU-155 #A   -1.9711E-02   -1.9711E-02    4.024E+02%                1.54E+00
 HF-181 #A    1.0649E-01    1.0649E-01    1.693E+02%                6.34E-01
 Ta-182 #A   -3.6966E-01   -3.6966E-01    3.230E+02%                4.31E+00
 Hg-203 #A   -9.7733E-02   -9.7734E-02    1.815E+02%                6.23E-01
 TL-208       2.1572E+00    2.1572E+00    1.415E+01%                5.27E-01
 pm-146 #A    5.0318E-01    5.0318E-01    1.499E+02%                2.68E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:52:05 PMPage 18
 TestAmerica                     Spectrum name: 7_Gamma_20140328.An1             
                                                                                 
 y-88   #A    1.0967E-01    1.0967E-01    1.216E+02%                7.99E-01
 Cd-113m#A    9.7036E+02    9.7036E+02    1.750E+02%                6.08E+03
 Cd-109 #A    7.4040E+00    7.4040E+00    4.942E+01%                1.18E+01
 PB-210 #A    7.2796E+00    7.2796E+00    7.976E+01%                2.07E+01
 PB-212       5.0510E+00    5.0510E+00    1.027E+01%                1.14E+00
 PB-214       6.3533E+00    6.3533E+00    9.139E+00%                8.91E-01
 BI-207 #A    9.1401E-02    9.1401E-02    1.785E+02%                5.87E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.40E+00
 BI-214       4.4471E+00    4.4471E+00    1.331E+01%                9.83E-01
 BI-210M#A    1.2272E-01    1.2272E-01    1.490E+02%                9.26E-01
 RA-224  A    1.4003E+00    1.4003E+00    3.069E+02%                1.50E+01
 AC-228       6.3170E+00    6.3170E+00    1.644E+01%                1.26E+00
 TH-227 #A   -3.3632E+00   -3.3632E+00    6.009E+01%                6.65E+00
 TH-229 #A   -6.3725E-01   -6.3725E-01    2.937E+02%                6.80E+00
 TH-234 #A    1.1157E+01    1.1157E+01    4.414E+01%                1.67E+01
 PA-231 #A    1.1846E+00    1.1846E+00    7.690E+01%                2.11E+01
 PA-233 #A    4.9098E-01    4.9098E-01    7.689E+01%                1.40E+00
 PA-234 #A    2.3288E-01    2.3288E-01    3.227E+02%                1.70E+00
 PA-234M#A    2.2403E+00    2.2403E+00    1.792E+03%                1.49E+02
 U-235  #A    1.5390E+00    1.5390E+00    6.888E+01%                3.50E+00
 AM-241 #A   -4.0501E-01   -4.0501E-01    1.433E+02%                1.98E+00
 Np-237 #A    1.0841E-01    1.0841E-01    8.620E+02%                3.28E+00
 Ir-192 #A    6.3084E-01    6.3084E-01    1.824E+01%                7.08E-01
 Cs-136 #A    3.0075E-04    3.0076E-04    7.382E+04%                8.53E-01
 Np-239 #A    1.2933E-02    1.2934E-02    3.457E+03%                1.59E+00
 Nd-147 #A   -3.6597E-02   -3.6598E-02    4.096E+03%                5.57E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  2000.1 keV)     2.433E+01  Bq/Sample     
 Total Decayed Activity (  277.1 to  2000.1 keV) 2.4325529E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140328 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-1-H DU 
             Detector: Ge 3 SN/131        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-1-H DU
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:27         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:27:20      Real Time: 1803   sec
        Analysis Time: 2/5/2014 16:58         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.847E-02         5963.0     1.697E+00    1.697E+00    6.335E+00
NA-22     -2.275E-02         1171.0     2.664E-01    2.665E-01    1.034E+00
K-40       1.373E+02            6.9     9.505E+00    1.182E+01    1.021E+01
Sc-46      2.412E-01           88.1     2.126E-01    2.129E-01    9.715E-01
CR-51      5.698E-01          299.9     1.709E+00    1.709E+00    6.106E+00
MN-54     -9.165E-02          290.2     2.660E-01    2.660E-01    9.702E-01
FE-59      6.807E-01           73.2     4.980E-01    4.992E-01    1.669E+00
Co-56      8.988E-02           88.3     7.937E-02    7.950E-02    9.604E-01
CO-57     -1.811E-02          974.0     1.764E-01    1.764E-01    6.174E-01
CO-58      1.358E-01          190.3     2.585E-01    2.586E-01    9.306E-01
CO-60      1.080E-02         2681.0     2.896E-01    2.896E-01    1.121E+00
ZN-65     -4.890E-01          186.0     9.099E-01    9.102E-01    3.194E+00
NB-94     -1.389E-01          180.8     2.511E-01    2.512E-01    8.976E-01
ZR-95     -6.530E-02          561.9     3.669E-01    3.669E-01    1.390E+00
NB-95     -1.196E-01          208.4     2.493E-01    2.494E-01    8.999E-01
RU-103    -6.117E-02          289.4     1.770E-01    1.771E-01    6.536E-01
RH-106    -1.556E+00          151.7     2.360E+00    2.361E+00    8.344E+00
AG-108M    6.706E-03         3133.0     2.101E-01    2.101E-01    7.721E-01
AG-110M   -6.901E-04        47010.0     3.244E-01    3.244E-01    1.240E+00
SN-113     1.890E-01          124.1     2.345E-01    2.347E-01    8.254E-01
SB-124     3.134E-01           49.7     1.556E-01    1.564E-01    8.551E-01
SB-125     1.784E-02         2715.0     4.845E-01    4.845E-01    1.837E+00
I-131      1.358E-01          164.1     2.229E-01    2.230E-01    7.839E-01
Gd-153     1.527E-04       258300.0     3.945E-01    3.945E-01    1.410E+00
Ga-68     -8.367E+00          146.9     1.230E+01    1.230E+01    4.345E+01
Tc-99m    -8.640E-02          181.9     1.572E-01    1.572E-01    5.443E-01
BA-133    -2.518E-01          134.3     3.382E-01    3.385E-01    1.170E+00
CS-134     1.175E-01           89.1     1.047E-01    1.049E-01    9.892E-01
CS-137    -9.386E-02          292.7     2.747E-01    2.747E-01    9.978E-01
CE-139     8.649E-02          228.7     1.978E-01    1.980E-01    6.866E-01
Ba-140     9.761E-01           64.0     6.248E-01    6.269E-01    2.291E+00
La-140     0.000E+00         1000.0     7.601E-02    7.601E-02    5.602E-01
CE-141    -1.937E-01          169.8     3.288E-01    3.289E-01    1.130E+00
CE-144    -1.010E+00          143.0     1.444E+00    1.445E+00    4.933E+00
PM-144     3.608E-02          703.9     2.540E-01    2.540E-01    9.329E-01
EU-152     1.011E+00           94.8     9.582E-01    9.596E-01    2.265E+00
EU-154     1.308E-01          492.1     6.436E-01    6.436E-01    7.336E+00
EU-155     6.421E-01           59.3     3.810E-01    3.826E-01    1.797E+00
HF-181     4.366E-03         5394.0     2.355E-01    2.355E-01    8.736E-01
Ta-182     9.340E-01           95.4     8.912E-01    8.925E-01    3.547E+00
Hg-203     1.663E-01          112.9     1.878E-01    1.880E-01    6.482E-01
TL-208     2.542E+00           13.0     3.314E-01    3.566E-01    4.887E-01
pm-146     1.444E-02         3407.0     4.919E-01    4.919E-01    1.937E+00
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y-88       0.000E+00          707.1     1.717E-01    1.717E-01    1.032E+00
Cd-113m    2.636E+03          107.5     2.833E+03    2.838E+03    9.696E+03
Cd-109     2.286E+00          188.3     4.303E+00    4.305E+00    1.479E+01
PB-210     1.930E+01           44.0     8.499E+00    8.574E+00    2.434E+01
PB-212     5.456E+00           11.1     6.062E-01    7.014E-01    1.446E+00
PB-214     5.197E+00           14.0     7.248E-01    7.735E-01    1.937E+00
BI-207    -1.129E-02         2020.0     2.281E-01    2.281E-01    8.406E-01
BI-212     5.946E+00           61.0     3.625E+00    3.638E+00    1.185E+01
BI-214     2.018E+00           41.4     8.352E-01    8.418E-01    2.374E+00
BI-210M    1.207E-01          246.7     2.978E-01    2.979E-01    1.130E+00
RA-224     1.051E+01           52.9     5.559E+00    5.600E+00    1.808E+01
AC-228     4.759E+00           21.3     1.015E+00    1.044E+00    2.185E+00
TH-227     2.044E-01          482.7     9.867E-01    9.868E-01    5.227E+00
TH-229    -1.514E-01         2070.0     3.134E+00    3.134E+00    1.125E+01
TH-234     3.428E+00           93.8     3.214E+00    3.219E+00    1.932E+01
PA-231     5.585E+00           43.7     2.441E+00    2.460E+00    2.401E+01
PA-233     1.352E+00           43.6     5.891E-01    5.936E-01    1.685E+00
PA-234     3.757E-01          236.2     8.874E-01    8.876E-01    3.005E+00
PA-234M    1.493E+01          197.7     2.952E+01    2.953E+01    1.084E+02
U-235      9.207E-01           90.5     8.334E-01    8.347E-01    4.338E+00
AM-241     1.443E-01          450.3     6.498E-01    6.499E-01    2.255E+00
Np-237     6.221E-01          269.0     1.674E+00    1.674E+00    5.718E+00
Ir-192     7.491E-01           21.2     1.591E-01    1.652E-01    6.094E-01
Cs-136    -4.253E-02          250.9     1.067E-01    1.067E-01    1.015E+00
Np-239     4.334E-01          128.6     5.573E-01    5.579E-01    1.911E+00
Nd-147    -2.042E-03        53170.0     1.086E+00    1.086E+00    4.231E+00
-----------------------------------------------------------------------------
Total      2.867E+03

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-1-H DU                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140328.An1

 Acquisition information
        Start time:                 2/5/2014 4:27:20 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:27:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:15 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0911

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.28       33.  24.61   0.32  2.214E-02    46.54   4.250    PBC<MDA PB210 
    57.62       18.  45.73   0.43  3.054E-02
    60.18        3. 450.28   0.83  3.182E-02    59.54  35.900    PBC<MDA AM241 
    63.26       13.  49.06   0.45  3.416E-02    63.29   3.810    PBC<MDA TH234 
    74.75      108.  14.29   0.85  3.990E-02
    77.08      131.  12.76   0.85  4.081E-02
    81.29        4. 327.73   0.85  4.217E-02    80.99  34.060    PBC<MDA BA133 
    85.66        6. 269.04   0.86  4.369E-02    86.49  13.100    PBC<MDA Np237 
    88.04        7. 188.25   0.86  4.404E-02    88.04   3.790    PBC<MDA Cd109 
    92.39        9.  38.96   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
    93.15       29.  49.66   0.87  4.503E-02    93.35   5.561    PBC<MDA AC228 
   100.74       16.  55.16   0.87  4.577E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.274E+00 Np239 
   103.56       17.  54.41   0.88  4.605E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  8.553E-01 Np239 
                                               103.70  24.000  8.553E-01 Np239 
   105.98        8. 128.60   0.88  4.614E-02   106.13  22.700    PBC<MDA Np239 
   106.75       16.  59.34   0.88  4.612E-02   105.31  21.200    PBC<MDA EU155 
   123.10        1. 992.17   0.90  4.555E-02   123.10  40.790    PBC<MDA EU154 
   131.42        4. 315.73   0.91  4.467E-02   131.29  18.000    PBC<MDA PA234 
   143.07       -1. 180.80   0.92  4.285E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960    PBC<MDA U235  
   163.47       16.  64.02   0.94  3.943E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.511E+00 U235  
                                               163.38   5.080  4.511E+00 U235  
   163.50       12.  90.51   0.94  3.929E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.276E+00 U235  
   165.69        5. 228.69   0.94  3.963E-02   165.85  79.900    PBC<MDA CE139 
   185.88       59.  23.32   0.87  3.674E-02
   238.60      148.  11.32   1.00  3.105E-02   238.63  43.300  5.567E+00 PB212 

Page 198 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   240.94       24.  52.91   1.02  3.084E-02   240.99   4.100    PBC<MDA RA224 
   241.95       34.  28.01   1.02  3.075E-02   242.00   7.430    PBC<MDA PB214 
   256.45        1. 482.72   1.03  2.957E-02   256.24   7.000    PBC<MDA TH227 
   263.65        8. 107.47   1.04  2.900E-02   263.70   0.006    PBC<MDA Cd113m
   266.20        3. 281.55   1.04  2.884E-02   265.83  50.000    PBC<MDA BI210M
   277.54       10.  83.02   1.06  2.801E-02   277.28   6.310    PBC<MDA TL208 
   278.45        7. 112.92   1.06  2.788E-02   279.20  81.460    PBC<MDA Hg203 
   295.07       56.  18.27   0.99  2.683E-02   295.09  19.300  5.996E+00 PB214 
                                               295.95  30.160  3.845E+00 Ir192 
                                               295.95  30.160  3.845E+00 Ir192 
   295.18       48.  21.24   1.07  2.678E-02   295.09  19.300  4.145E+00 PB214 
                                               295.95  30.160  3.331E+00 Ir192 
   300.15       20.  43.59   1.08  2.651E-02   300.03   3.280  1.283E+01 PB212 
                                               300.07   2.460  1.711E+01 PA231 
                                               300.18   6.200  6.790E+00 PA233 
   300.16       20.  43.70   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.707E+01 PA231 
                                               300.18   6.200  6.775E+00 PA233 
   300.19       20.  44.60   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.676E+01 PA231 
                                               300.18   6.200  6.650E+00 PA233 
   304.61        2. 405.19   1.08  2.623E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.345E-01 BI210M
   304.78        2. 383.52   1.08  2.623E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.419E-01 BI210M
   308.60        5. 158.80   1.09  2.602E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  3.472E-01 Ir192 
   311.47        7. 117.71   1.09  2.581E-02   312.01  36.000    PBC<MDA PA233 
   319.43        3. 299.88   1.10  2.536E-02   320.08   9.940    PBC<MDA CR51  
   338.26       47.  21.14   0.96  2.439E-02   338.32  12.010  8.977E+00 AC228 
   343.98        5. 146.68   1.12  2.409E-02   344.29  26.500    PBC<MDA EU152 
   351.81       77.  14.72   1.47  2.372E-02   351.93  37.600  4.787E+00 PB214 
   363.84        5. 164.14   1.14  2.315E-02   364.48  81.700    PBC<MDA I131  
   383.63        4. 188.21   1.16  2.231E-02   383.84   8.940    PBC<MDA BA133 
   393.78        5. 124.12   1.17  2.200E-02   391.69  64.000    PBC<MDA SN113 
   510.94       53.  21.65   1.29  1.815E-02   511.86  20.000  8.053E+00 RH106 
                                               511.86  20.000  8.053E+00 RH106 
   537.34        2. 208.54   1.31  1.752E-02   537.26  24.390    PBC<MDA Ba140 
   583.33       63.  12.22   1.25  1.651E-02   583.02  84.500  2.501E+00 TL208 
   609.45       72.  14.92   0.66  1.598E-02   609.31  46.090  4.142E+00 BI214 
   612.03        1. 614.26   1.38  1.596E-02   610.30   5.750    PBC<MDA RU103 
                                               610.30   5.750  6.871E-01 RU103 
   696.64        1. 703.94   1.46  1.448E-02   696.54  99.000    PBC<MDA PM144 
   723.20        1. 495.00   1.49  1.408E-02   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  1.266E-01 ZR95  
   727.12       11.  60.97   1.49  1.402E-02   727.17   7.550    PBC<MDA BI212 
   796.50        2. 341.64   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
   801.82        7.  89.14   1.56  1.303E-02   801.95   8.690    PBC<MDA CS134 
   811.15        3. 190.30   1.57  1.292E-02   810.78  99.460    PBC<MDA CO58  
   860.24        2. 279.58   1.61  1.236E-02   860.56  12.420    PBC<MDA TL208 
   872.88        1. 974.59   1.63  1.222E-02   873.23  12.270    PBC<MDA EU154 
   888.83        2. 337.73   1.64  1.205E-02   889.28  99.984    PBC<MDA Sc46  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.05       30.  21.33   1.66  1.183E-02   911.07  29.000  4.834E+00 AC228 
   947.67        1. 351.46   1.69  1.150E-02   946.02  13.400    PBC<MDA PA234 
   969.12       16.  43.26   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
  1001.01        2. 197.73   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1048.46        1. 948.62   1.78  1.063E-02  1048.07  80.000    PBC<MDA Cs136 
  1099.12        7.  73.16   1.83  1.025E-02  1099.25  56.500    PBC<MDA FE59  
  1113.93        5. 119.99   1.84  1.016E-02  1112.07  13.644    PBC<MDA EU152 
  1120.19        7.  88.14   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.042E-01 Sc46  
                                              1121.30  34.900  1.159E+00 Ta182 
  1120.35        1.  93.02   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.37        7.  95.42   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.777E-01 Sc46  
                                              1121.30  34.900  1.083E+00 Ta182 
  1222.00        3. 206.32   1.93  9.449E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.81        6. 119.60   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1408.43        2. 183.78   2.09  8.458E-03  1408.00  21.005    PBC<MDA EU152 
  1460.60      217.   6.67   1.51  8.216E-03  1460.83  10.670  1.373E+02 K40   
  1691.51        6.  49.65   2.32  7.319E-03  1690.98  47.790    PBC<MDA SB124 
  1764.91        6.  36.38   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   230.18    57.62        24.        18. 6.058E+02   44.41   0.428  -      s 
   298.64    74.72        81.       100. 2.515E+03   18.08   0.815  -        
   307.98    77.05        63.       124. 3.030E+03   13.83   0.928  -        
   743.60   185.88        34.        59. 1.606E+03   23.32   0.867  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.77    46.28        68.        33.     0.018    24.61   0.323s
 TH-227    205.40    51.43        48.        -2.    -0.001   513.18   0.822s
 AM-241    240.42    60.18        88.         3.     0.002   450.28   0.832s
 TH-234    252.78    63.26        83.        13.     0.007    49.06   0.447s
 BA-133    324.93    81.29        85.         4.     0.002   327.73   0.854s
 Np-237    345.75    86.49       145.         6.     0.004   269.04   0.860D
 Cd-109    351.96    88.04        80.         7.     0.004   188.25   0.861D
 Nd-147    363.27    90.87       138.       -25.    -0.014    70.47   0.865s
 TH-234    370.17    92.59       108.         9.     0.005    38.96   0.866D
 AC-228    373.21    93.35        86.        29.     0.016    49.66   0.867D
 Np-239    402.79   100.74        30.        16.     0.009    55.16   0.873s
 Np-239    414.10   103.56        34.        17.     0.009    54.41   0.878s
 EU-155    426.86   106.75        38.        16.     0.009    59.34   0.879s
 Np-239    423.79   105.98        51.         8.     0.005   128.60   0.880s
 EU-152    484.47   121.14        57.        -7.    -0.004   151.24   0.896s
 CO-57     488.14   122.06        76.        -1.    -0.001   973.96   0.897s
 EU-154    492.30   123.10        79.         1.     0.001   992.17   0.898s
 PA-234    525.61   131.42        77.         4.     0.002   315.73   0.906s
 HF-181    532.69   133.19        92.       -12.    -0.007   117.11   0.908s
 CE-144    532.40   133.12        77.        -9.    -0.005   143.04   0.909s
 Tc-99m    562.37   140.61        54.        -6.    -0.003   181.89   0.916s
 CE-141    583.77   145.95        70.        -7.    -0.004   169.76   0.921s
 Ba-140    653.90   163.47        46.        16.     0.009    64.02   0.939s
 U-235     654.01   163.50        51.        12.     0.007    90.51   0.939s
 CE-139    662.79   165.69        61.         5.     0.003   228.69   0.942s
 TH-229    841.41   210.32        61.        -8.    -0.005   139.02   0.988s
 PB-212    954.73   238.63        48.       132.     0.073    10.13   1.016D
 RA-224    964.16   240.99        68.        24.     0.013    52.91   1.018D
 PB-214    968.20   242.00        49.        34.     0.019    28.01   1.019D
 EU-152    976.67   244.11        67.       -14.    -0.008    87.74   1.022s
 TH-227   1026.05   256.45        24.         1.     0.001   482.72   1.034s
 Cd-113m  1054.86   263.65        35.         8.     0.005   107.47   1.041s
 BI-210M  1065.09   266.20        33.         3.     0.002   281.55   1.044s
 TL-208   1110.46   277.54        28.        10.     0.005    83.02   1.055 
 Hg-203   1114.10   278.45        26.         7.     0.004   112.92   1.057s
 PB-214   1180.63   295.07        31.        56.     0.031    18.27   0.993s
 Ir-192   1181.05   295.18        29.        48.     0.027    21.24   1.074s
 PB-212   1201.12   300.19        29.        20.     0.011    44.60   1.078 
 PA-231   1201.00   300.16        28.        20.     0.011    43.70   1.078 
 PA-233   1200.93   300.15        28.        20.     0.011    43.59   1.078 
 PA-231   1210.09   302.43        42.        -6.    -0.003   163.55   1.081s
 BA-133   1210.13   302.45        42.        -6.    -0.003   160.97   1.081s
 Ba-140   1219.49   304.78        25.         2.     0.001   383.52   1.083s
 BI-210M  1218.81   304.61        25.         2.     0.001   405.19   1.083s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1234.78   308.60        31.         5.     0.003   158.80   1.086s
 PA-233   1246.26   311.47        30.         7.     0.004   117.71   1.090s
 CR-51    1278.09   319.43        29.         3.     0.001   299.88   1.098s
 La-140   1323.51   330.78        23.        -1.    -0.001   650.80   1.107s
 AC-228   1353.45   338.26        13.        47.     0.026    21.14   0.958 
 EU-152   1376.36   343.98        25.         5.     0.003   146.68   1.122s
 PB-214   1407.67   351.81        37.        77.     0.043    14.72   1.467s
 BA-133   1418.94   354.62        36.        -7.    -0.004   134.31   1.134 
 I-131    1455.82   363.84        26.         5.     0.003   164.14   1.142s
 BA-133   1535.02   383.63        24.         4.     0.002   188.21   1.161s
 SN-113   1575.63   393.78        15.         5.     0.003   124.12   1.169s
 pm-146   1820.14   454.88        22.        -4.    -0.002   166.72   1.230s
 Ir-192   1874.22   468.40        19.        -1.    -0.001   694.20   1.244s
 PM-144   1907.71   476.77        26.        -3.    -0.002   224.47   1.253s
 La-140   1948.60   486.99        16.        -2.    -0.001   273.23   1.263s
 RU-103   1996.84   499.04        13.        -2.    -0.001   289.41   1.273s
 RH-106   2044.43   510.94        39.        53.     0.029    21.65   1.287s
 Ba-140   2150.10   537.34        10.         2.     0.001   208.54   1.311s
 CS-134   2251.74   562.75        22.        -4.    -0.002   163.61   1.336s
 TL-208   2334.10   583.33         4.        63.     0.035    12.22   1.250 
 CS-134   2429.64   607.21        29.        -4.    -0.002   176.61   1.376s
 BI-214   2438.01   609.31        38.        22.     0.012    23.17   1.381s
 RU-103   2448.90   612.03        24.         1.     0.001   614.26   1.382s
 AG-108M  2458.97   614.54        23.        -4.    -0.002   196.30   1.385s
 RH-106   2490.28   622.37        20.        -4.    -0.002   151.68   1.393s
 SB-125   2547.06   636.56        20.        -1.     0.000   804.63   1.406s
 CS-137   2647.48   661.66        19.        -2.    -0.001   292.66   1.430s
 PM-144   2787.40   696.64        21.         1.     0.001   703.94   1.463s
 NB-94    2810.27   702.36        18.        -4.    -0.002   180.83   1.469s
 SB-124   2887.24   721.60        22.        -3.    -0.002   208.51   1.488s
 AG-108M  2886.75   721.48        19.        -3.    -0.002   223.97   1.488s
 EU-154   2893.66   723.20        24.         1.     0.001   495.00   1.488s
 BI-212   2909.31   727.12        18.        11.     0.006    60.97   1.492s
 ZR-95    3026.70   756.46        12.        -1.     0.000   561.87   1.519s
 AG-110M  3051.69   762.71        17.        -4.    -0.002   163.24   1.526s
 NB-95    3064.90   766.01        17.        -3.    -0.002   208.44   1.528s
 PA-234M  3064.28   765.86        15.        -2.    -0.001   236.33   1.528s
 EU-152   3122.36   780.37        10.        -3.    -0.002   157.42   1.540s
 CS-134   3186.87   796.50        15.         2.     0.001   341.64   1.556s
 CS-134   3208.12   801.82        17.         7.     0.004    89.14   1.561s
 CO-58    3245.47   811.15        16.         3.     0.002   190.30   1.569s
 Cs-136   3274.44   818.40        20.        -3.    -0.001   250.86   1.576s
 MN-54    3338.89   834.51        17.        -2.    -0.001   290.20   1.592s
 Co-56    3385.62   846.19        16.        -5.    -0.003   129.94   1.602s
 TL-208   3441.80   860.24        18.         2.     0.001   279.58   1.615s
 NB-94    3484.05   870.80        19.        -1.    -0.001   436.99   1.625s
 EU-154   3492.35   872.88        13.         1.     0.000   974.59   1.626s
 PA-234   3523.84   880.75        15.        -1.    -0.001   525.74   1.633s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3556.14   888.83        16.         2.     0.001   337.73   1.641s
 AC-228   3645.01   911.05         5.        30.     0.017    21.33   1.661s
 AG-110M  3748.64   936.96        17.        -2.    -0.001   336.34   1.685s
 PA-234   3791.49   947.67        12.         1.     0.001   351.46   1.692s
 EU-152   3869.37   967.15        31.        -7.    -0.004   112.69   1.709s
 AC-228   3877.26   969.12        17.        16.     0.009    43.26   1.713s
 EU-154   3984.25   995.87        19.        -4.    -0.002   181.72   1.737s
 PA-234M  4004.81  1001.01        11.         2.     0.001   197.73   1.742s
 EU-154   4019.33  1004.64        18.        -3.    -0.002   223.54   1.745s
 Co-56    4161.23  1040.13        13.        -1.    -0.001   405.76   1.774s
 Cs-136   4194.55  1048.46        20.         1.     0.000   948.62   1.783s
 RH-106   4201.31  1050.15        18.        -1.     0.000   788.52   1.785s
 Ga-68    4308.49  1076.95        19.        -4.    -0.002   146.95   1.809s
 FE-59    4397.10  1099.12        10.         7.     0.004    73.16   1.828s
 EU-152   4456.34  1113.93        17.         5.     0.003   119.99   1.839s
 ZN-65    4466.42  1116.45        33.        -5.    -0.003   186.05   1.843s
 Sc-46    4481.38  1120.19        17.         7.     0.004    88.14   1.847s
 Ta-182   4482.11  1120.37        18.         7.     0.004    95.42   1.847s
 CO-60    4697.01  1174.12        18.        -5.    -0.003   133.48   1.892s
 Ta-182   4756.91  1189.10        13.        -1.     0.000   814.48   1.906s
 Ta-182   4888.44  1222.00        23.         3.     0.002   206.32   1.934s
 Co-56    4955.66  1238.81        23.         6.     0.003   119.60   1.948s
 AG-110M  5538.01  1384.49        10.        -2.    -0.001   247.04   2.071s
 EU-152   5633.70  1408.43         7.         2.     0.001   183.78   2.090s
 K-40     5842.27  1460.60         8.       217.     0.120     6.67   1.514s
 SB-124   6765.11  1691.51         1.         6.     0.003    49.65   2.317s
 BI-214   7058.39  1764.91        12.         6.     0.003    36.38   2.373s
 Co-56    7081.21  1770.62        19.        -4.    -0.002   144.91   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.8466E-02                                      5.31E+01             
                           477.60-2.847E-02 %(  6.335E+00 5.96E+03 1.05E+01 G  
 
NA-22    C  -2.2745E-02                                      9.50E+02             
                          1274.53-2.275E-02 %(  1.034E+00 1.17E+03 9.99E+01 G  
 
K-40     N   1.3734E+02                                      4.66E+11             
                          1460.83 1.373E+02  (P 1.021E+01 6.67E+00 1.07E+01 G  

Page 203 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   2.4116E-01                                      8.38E+01             
                           889.28 7.811E-02 ?(  9.715E-01 3.38E+02 1.00E+02 G  
                          1120.55 4.042E-01 ?(  1.215E+00 8.81E+01 1.00E+02 G  
 
CR-51    F   5.6982E-01                                      2.77E+01             
                           320.08 5.698E-01 &(  6.106E+00 3.00E+02 9.94E+00 G  
 
MN-54    C  -9.1650E-02                                      3.12E+02             
                           834.85-9.165E-02 ?(  9.702E-01 2.90E+02 1.00E+02 G  
 
FE-59    F   6.8071E-01                                      4.45E+01             
                          1099.25 6.807E-01 &(  1.669E+00 7.32E+01 5.65E+01 G  
                          1291.60 0.000E+00 -   1.048E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   8.9882E-02                                      7.73E+01             
                           846.77-2.098E-01 ?(  9.604E-01 1.30E+02 9.99E+01 G  
                          1238.28 5.431E-01 ?(  2.256E+00 1.20E+02 6.61E+01 G  
                          1037.84-4.754E-01 +   7.199E+00 4.06E+02 1.41E+01 G  
                          1771.35-2.289E+00 +   1.171E+01 1.45E+02 1.55E+01  A 
 
CO-57    C  -1.8113E-02                                      2.72E+02             
                           122.06-1.811E-02 ?(  6.174E-01 9.74E+02 8.56E+01 G  
                           136.47 0.000E+00 +   5.610E+00 1.00E+03 1.07E+01 G  
 
CO-58    C   1.3583E-01                                      7.09E+01             
                           810.78 1.358E-01 ?(  9.306E-01 1.90E+02 9.95E+01 G  
 
CO-60    F   1.0801E-02                                      1.93E+03             
                          1332.50 1.080E-02 %(  1.121E+00 2.68E+03 1.00E+02 G  
                          1173.24-2.751E-01 +   1.292E+00 1.33E+02 9.99E+01 G  
 
ZN-65    F  -4.8904E-01                                      2.44E+02             
                          1115.55-4.890E-01 ?(  3.194E+00 1.86E+02 5.06E+01 G  
 
NB-94    I  -1.3887E-01                                      7.41E+06             
                           702.63-1.389E-01 ?(  8.976E-01 1.81E+02 9.79E+01 G  
                           871.10-6.491E-02 +   1.040E+00 4.37E+02 9.99E+01 G  
 
ZR-95    I  -6.5298E-02                                      6.40E+01             
                           756.73-6.530E-02 ?(  1.390E+00 5.62E+02 5.45E+01 G  
                           724.20-1.960E-02 %   2.174E+00 3.00E+03 4.42E+01 G  
 
NB-95    I  -1.1959E-01                                      6.40E+01             
                           765.79-1.196E-01 ?(  8.999E-01 2.08E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -6.1169E-02                                      3.93E+01             
                           497.05-6.117E-02 ?(  6.536E-01 2.89E+02 9.09E+01 G  
                           610.30 6.871E-01 ?   1.538E+01 6.14E+02 5.75E+00 GA 
 
RH-106   I  -1.5560E+00                                      3.74E+02             
                           621.92-1.556E+00 ?(  8.344E+00 1.52E+02 9.93E+00 G  
                          1050.36-2.578E+00 +   7.538E+01 7.89E+02 1.56E+00 G  
                           511.86 8.053E+00 ?   4.846E+00 2.17E+01 2.00E+01 GA 
 
AG-108M  C   6.7064E-03                                      1.53E+05             
                           433.94 6.706E-03 &(  7.721E-01 3.13E+03 9.05E+01 G  
                           722.94-1.241E-01 +   1.001E+00 2.24E+02 9.08E+01 G  
                           614.28-1.410E-01 +   9.844E-01 1.96E+02 8.98E+01 G  
 
AG-110M  F  -6.9009E-04                                      2.50E+02             
                           884.68-6.901E-04 %(  1.240E+00 4.70E+04 7.27E+01 G  
                           657.76-1.637E-02 %   8.872E-01 1.46E+03 9.46E+01 G  
                           937.49-2.465E-01 +   3.041E+00 3.36E+02 3.44E+01 G  
                          1384.30-4.941E-01 +   4.563E+00 2.47E+02 2.43E+01 G  
                           763.94-7.035E-01 +   4.093E+00 1.63E+02 2.23E+01 G  
 
SN-113   F   1.8895E-01                                      1.15E+02             
                           391.69 1.890E-01 ?(  8.254E-01 1.24E+02 6.40E+01 G  
 
SB-124   F   3.1336E-01                                      6.02E+01             
                           602.73 4.608E-03 &(  8.551E-01 5.01E+03 9.83E+01 G  
                          1690.98 9.482E-01 ?(  1.308E+00 4.96E+01 4.78E+01 G  
                           722.79-1.199E+00 +   8.931E+00 2.09E+02 1.08E+01 G  
 
SB-125   I   1.7844E-02                                      1.01E+03             
                           427.88 1.784E-02 %(  1.837E+00 2.72E+03 2.96E+01 G  
                           600.50 0.000E+00 -   5.184E+00 1.00E+03 1.79E+01 G  
                           635.89-2.529E-01 +   7.499E+00 8.05E+02 1.13E+01 G  
                           463.37 0.000E+00 -   9.786E+00 1.00E+03 1.05E+01 G  
 
I-131    I   1.3579E-01                                      8.02E+00             
                           364.48 1.358E-01 ?(  7.839E-01 1.64E+02 8.17E+01 G  
                           284.30 0.000E+00 -   9.019E+00 1.00E+03 6.14E+00 G  
                           636.97 1.015E-01 %   9.662E+00 2.49E+03 7.17E+00 G  
 
Gd-153   F   1.5271E-04                                      2.42E+02             
                            97.50 1.527E-04 &(  1.410E+00 2.58E+05 3.00E+01 G  
                           103.20 6.898E-02 %   2.613E+00 1.09E+03 2.18E+01 G  
 
Ga-68    C  -8.3674E+00                                      4.71E-02             
                          1077.40-8.367E+00 ?(  4.345E+01 1.47E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -8.6403E-02                                      2.51E-01             
                           140.51-8.640E-02 ?(  5.443E-01 1.82E+02 8.93E+01 G  
 
BA-133   F  -2.5181E-01                                      3.85E+03             
                           356.00-2.518E-01  (  1.170E+00 1.34E+02 6.20E+01 G  
                           302.85-6.787E-01 +   3.792E+00 1.61E+02 1.83E+01 G  
                           383.84 1.072E+00 ?   7.155E+00 1.88E+02 8.94E+00 GA 
                            80.99 1.553E-01 ?   1.762E+00 3.28E+02 3.41E+01 GA 
 
CS-134   I   1.1745E-01                                      7.54E+02             
                           604.71-1.593E-01 ?(  9.892E-01 1.77E+02 9.76E+01 G  
                           795.87 8.157E-02 ?(  1.028E+00 3.42E+02 8.55E+01 G  
                           569.32 1.473E-01 %   5.452E+00 1.01E+03 1.54E+01 G  
                           801.95 3.579E+00 &(  1.089E+01 8.91E+01 8.69E+00 G  
                           563.24-1.658E+00 +   9.597E+00 1.64E+02 8.35E+00 G  
 
CS-137   I  -9.3856E-02                                      1.10E+04             
                           661.66-9.386E-02 ?(  9.978E-01 2.93E+02 8.52E+01 G  
 
CE-139   F   8.6490E-02                                      1.38E+02             
                           165.85 8.649E-02 ?(  6.866E-01 2.29E+02 7.99E+01 G  
 
Ba-140   I   9.7607E-01                                      1.28E+01             
                           537.26 2.974E-01 ?(  2.291E+00 2.09E+02 2.44E+01 G  
                           162.66 3.672E+00 &(  7.752E+00 6.40E+01 6.22E+00 G  
                           304.85 9.263E-01 ?(  1.283E+01 3.84E+02 4.29E+00 G  
 
CE-141   I  -1.9369E-01                                      3.25E+01             
                           145.44-1.937E-01 ?(  1.130E+00 1.70E+02 4.82E+01 G  
 
CE-144   I  -1.0098E+00                                      2.85E+02             
                           133.54-1.010E+00 ?(  4.933E+00 1.43E+02 1.11E+01 G  
 
PM-144   C   3.6083E-02                                      3.63E+02             
                           696.54 3.608E-02 ?(  9.329E-01 7.04E+02 9.90E+01 G  
                           618.06 4.310E-03 %   7.027E-01 4.28E+03 9.91E+01 G  
                           476.81-2.298E-01 +   1.836E+00 2.24E+02 4.20E+01 G  
 
EU-152   F   1.0112E+00                                      4.94E+03             
                           344.29 4.406E-01  (  2.265E+00 1.47E+02 2.65E+01 G  
                          1112.07 2.120E+00 ?(  8.897E+00 1.20E+02 1.36E+01 G  
                           121.78-3.104E-01 -   1.615E+00 1.51E+02 2.86E+01 G  
                           778.92-9.674E-01 +   5.542E+00 1.57E+02 1.29E+01 G  
                           964.11-2.465E+00 +   9.557E+00 1.13E+02 1.46E+01 G  
                           244.69-3.327E+00 +   9.807E+00 8.77E+01 7.58E+00 G  
                          1408.00 6.915E-01 ?   4.745E+00 1.84E+02 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   1.3079E-01                                      3.14E+03             
                           873.23 1.991E-01 ?(  7.336E+00 9.75E+02 1.23E+01 G  
                           123.10 3.813E-02 &(  1.323E+00 9.92E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   5.601E+00 1.00E+03 3.52E+01 G  
                           723.36 2.762E-01 ?(  4.969E+00 4.95E+02 2.02E+01 G  
                          1004.77-7.857E-01 +   6.337E+00 2.24E+02 1.80E+01 G  
                           996.33-1.678E+00 +   1.089E+01 1.82E+02 1.06E+01 G  
 
EU-155   I   6.4206E-01                                      1.81E+03             
                           105.31 9.246E-01 ?(  1.797E+00 5.93E+01 2.12E+01 G  
                            86.54 0.000E+00 }   1.786E+00 7.07E+02 3.07E+01 G  
 
HF-181   F   4.3664E-03                                      4.24E+01             
                           482.00 4.366E-03 %(  8.736E-01 5.39E+03 8.05E+01 G  
                           133.02-3.458E-01 +   1.371E+00 1.17E+02 4.33E+01 G  
                           345.83-6.051E-02 &   4.350E+00 1.98E+03 1.51E+01 G  
                           136.30 1.730E-01 %   8.658E+00 1.42E+03 5.85E+00 G  
 
Ta-182   F   9.3401E-01                                      1.14E+02             
                          1121.30 1.083E+00 ?(  3.547E+00 9.54E+01 3.49E+01 G  
                          1221.41 7.420E-01 ?(  5.458E+00 2.06E+02 2.70E+01 G  
                          1189.05-2.249E-01 -   6.926E+00 8.14E+02 1.62E+01 G  
 
Hg-203   F   1.6628E-01                                      4.66E+01             
                           279.20 1.663E-01 ?(  6.482E-01 1.13E+02 8.15E+01 G  
 
TL-208   N   2.5420E+00                                      6.98E+02             
                           583.02 2.501E+00  (P 4.887E-01 1.22E+01 8.45E+01 G  
                           277.28 3.095E+00  (  8.669E+00 8.30E+01 6.31E+00 G  
                           860.56 7.901E-01 -   8.043E+00 2.80E+02 1.24E+01 G  
 
pm-146   C   1.4436E-02                                      2.02E+03             
                           747.16 1.444E-02 %(  1.937E+00 3.41E+03 3.40E+01 G  
                           735.72 6.751E-02 %   3.310E+00 1.28E+03 2.25E+01 G  
                           453.88-1.794E-01 +   1.059E+00 1.67E+02 6.50E+01 G  
 
Cd-113m      2.6359E+03                                      5.33E+03             
                           263.70 2.636E+03 &(  9.696E+03 1.07E+02 6.00E-03   K
 
Cd-109   F   2.2856E+00                                      4.53E+02             
                            88.04 2.286E+00  (  1.479E+01 1.88E+02 3.79E+00 G  
 
PB-210   N   1.9301E+01                                      8.14E+03             
                            46.54 1.930E+01 *(P 2.434E+01 2.46E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   5.4561E+00                                      6.98E+02             
                           238.63 5.456E+00  (P 1.446E+00 1.01E+01 4.33E+01 G  
                           300.03 1.257E+01 +   1.766E+01 4.46E+01 3.28E+00 GA 
 
PB-214   N   5.1970E+00                                      5.84E+05             
                           351.93 4.787E+00  (P 1.937E+00 1.47E+01 3.76E+01 G  
                           295.09 5.996E+00 @(P 3.079E+00 1.83E+01 1.93E+01 G  
                           242.00 8.175E+00 + P 8.620E+00 2.80E+01 7.43E+00 GA 
 
BI-207   C  -1.1290E-02                                      1.18E+04             
                           569.70-1.129E-02 %(  8.406E-01 2.02E+03 9.77E+01 G  
                          1063.66 0.000E+00 +   1.282E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   5.9461E+00                                      6.98E+02             
                           727.17 5.946E+00 &(  1.185E+01 6.10E+01 7.55E+00 G  
                           785.42 0.000E+00 &   9.377E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   2.0181E+00                                      5.84E+05             
                           609.31 1.639E+00 ?(P 2.374E+00 2.32E+01 4.61E+01 G  
                          1120.29 2.071E-01 % P 9.401E+00 9.30E+01 1.51E+01 G  
                          1764.49 3.154E+00 ?(P 9.696E+00 3.64E+01 1.54E+01 G  
 
BI-210M  T   1.2070E-01                                      1.10E+09             
                           265.83 1.130E-01 ?(  1.130E+00 2.82E+02 5.00E+01 G  
                           304.90 1.345E-01 ?(  1.969E+00 4.05E+02 2.80E+01 G  
 
RA-224   N   1.0506E+01                                      6.98E+02             
                           240.99 1.051E+01  (  1.808E+01 5.29E+01 4.10E+00 G  
 
AC-228   N   4.7585E+00                                      2.10E+03             
                           911.07 4.834E+00 ?(  2.185E+00 2.13E+01 2.90E+01 G  
                           968.97 4.633E+00 ?(  6.190E+00 4.33E+01 1.75E+01 G  
                           338.32 8.977E+00 +   3.659E+00 2.11E+01 1.20E+01 G  
                            93.35 6.340E+00     1.021E+01 4.97E+01 5.56E+00 XA 
 
TH-227   N   2.0441E-01                                      7.95E+03             
                           235.97 9.711E-02 %(  5.227E+00 1.52E+03 1.23E+01 G  
                            50.14-5.323E-01 +   9.664E+00 5.13E+02 8.00E+00 G  
                           256.24 3.930E-01 &(  6.885E+00 4.83E+02 7.00E+00 G  
 
TH-229   N  -1.5141E-01                                      2.68E+06             
                           193.51-1.514E-01 %(  1.125E+01 2.07E+03 4.40E+00 G  
                           210.85-4.527E+00 +   2.157E+01 1.39E+02 2.99E+00 G  
 
TH-234   N   3.4280E+00                                      1.63E+12             
                            63.29 5.383E+00  (P 1.932E+01 4.91E+01 3.81E+00 G  
                            92.59 2.094E+00  (P 1.131E+01 3.90E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   5.5846E+00                                      1.20E+07             
                           302.65-4.226E+00 ?(  2.401E+01 1.64E+02 2.88E+00 G  
                           300.07 1.707E+01 ?(  2.344E+01 4.37E+01 2.46E+00 G  
 
PA-233   C   1.3515E+00                                      7.82E+08             
                           312.01 4.149E-01  (  1.685E+00 1.18E+02 3.60E+01 G  
                           300.18 6.790E+00 ?(  9.294E+00 4.36E+01 6.20E+00 G  
 
PA-234   N   3.7567E-01                                      1.63E+12             
                           131.29 2.743E-01 ?(  3.005E+00 3.16E+02 1.80E+01 G  
                           946.02 5.118E-01 ?(  6.733E+00 3.51E+02 1.34E+01 G  
                           569.47 2.658E-01 %   1.012E+01 1.04E+03 8.20E+00 G  
                           883.24 4.961E-02 &   9.417E+00 4.98E+03 9.60E+00 G  
                           880.53-7.963E-01 &   1.562E+01 5.26E+02 6.00E+00 GA 
 
PA-234M  N   1.4929E+01                                      1.63E+12             
                          1001.00 1.493E+01 &(  1.084E+02 1.98E+02 8.37E-01 G  
                           766.41-3.357E+01 +   2.894E+02 2.36E+02 2.94E-01 G  
 
U-235    N   9.2074E-01                                      2.57E+11             
                           143.79-1.711E-01 &(P 4.338E+00 1.81E+02 1.10E+01 G  
                           205.33-2.733E-01 % P 1.301E+01 1.00E+03 5.01E+00 G  
                           163.38 3.276E+00  (  1.001E+01 9.05E+01 5.08E+00 G  
 
AM-241   T   1.4432E-01                                      1.58E+05             
                            59.54 1.443E-01  (  2.255E+00 4.50E+02 3.59E+01 G  
 
Np-237   F   6.2205E-01                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 6.221E-01 }(  5.718E+00 2.69E+02 1.31E+01 G  
 
Ir-192   F   7.4912E-01                                      7.40E+01             
                           316.49 1.269E-03 %(  6.094E-01 1.30E+04 8.70E+01 G  
                           468.06-5.017E-02 +   1.285E+00 6.94E+02 5.18E+01 G  
                           308.44 3.472E-01 &(  1.928E+00 1.59E+02 3.18E+01 G  
                           295.95 3.331E+00 ?(  1.902E+00 2.12E+01 3.02E+01 G  
 
Cs-136   F  -4.2527E-02                                      1.30E+01             
                           818.50-1.121E-01 ?(  1.015E+00 2.51E+02 1.00E+02 G  
                          1048.07 4.441E-02 &(  1.554E+00 9.49E+02 8.00E+01 G  
                           340.57 0.000E+00 +   1.781E+00 1.00E+03 4.69E+01 G  
 
Np-239   T   4.3339E-01                                      2.36E+00             
                           103.70 8.553E-01     1.509E+00 5.44E+01 2.40E+01 X  
                           106.13 4.334E-01 *(  1.911E+00 1.29E+02 2.27E+01 G  
                            99.50 1.274E+00 ?   2.279E+00 5.52E+01 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -2.0418E-03                                      1.11E+01             
                           531.00-2.042E-03 %(  4.231E+00 5.32E+04 1.30E+01 G  
                            91.10-1.081E+00 +   2.525E+00 7.05E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      51.43        48.        -2.    -0.001   513.18  -5.323E-01   
 AM-241      60.18        88.         3.     0.002   450.28   1.443E-01   
 BA-133      81.29        85.         4.     0.002   327.73   1.553E-01   
 Nd-147      90.87       138.       -25.    -0.014    70.47  -1.081E+00   
 Np-239     100.74        30.        16.     0.009    55.16   1.274E+00   
 Np-239     103.56        34.        17.     0.009    54.41   8.553E-01   
 Np-239     105.98        51.         8.     0.005   128.60   4.334E-01   
 EU-152     121.14        57.        -7.    -0.004   151.24  -3.104E-01   
 CO-57      122.06        76.        -1.    -0.001   973.96  -1.811E-02   
 EU-154     123.10        79.         1.     0.001   992.17   3.813E-02   
 PA-234     131.42        77.         4.     0.002   315.73   2.743E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     133.19        92.       -12.    -0.007   117.11  -3.458E-01   
 CE-144     133.12        77.        -9.    -0.005   143.04  -1.010E+00   
 Tc-99m     140.61        54.        -6.    -0.003   181.89  -8.640E-02   
 CE-141     145.95        70.        -7.    -0.004   169.76  -1.937E-01   
 Ba-140     163.47        46.        16.     0.009    64.02   3.672E+00   
 U-235      163.50        51.        12.     0.007    90.51   3.276E+00   
 CE-139     165.69        61.         5.     0.003   228.69   8.649E-02   
 TH-229     210.32        61.        -8.    -0.005   139.02  -4.527E+00   
 EU-152     244.11        67.       -14.    -0.008    87.74  -3.327E+00   
 TH-227     256.45        24.         1.     0.001   482.72   3.930E-01   
 Cd-113m    263.65        35.         8.     0.005   107.47   2.636E+03   
 BI-210M    266.20        33.         3.     0.002   281.55   1.130E-01   
 Hg-203     278.45        26.         7.     0.004   112.92   1.663E-01   
 Ir-192     295.18        29.        48.     0.027    21.24   3.331E+00   
 PA-231     300.16        28.        20.     0.011    43.70   1.707E+01   
 PA-233     300.15        28.        20.     0.011    43.59   6.790E+00   
 PA-231     302.43        42.        -6.    -0.003   163.55  -4.226E+00   
 BA-133     302.45        42.        -6.    -0.003   160.97  -6.787E-01   
 Ba-140     304.78        25.         2.     0.001   383.52   9.263E-01   
 BI-210M    304.61        25.         2.     0.001   405.19   1.345E-01   
 Ir-192     308.60        31.         5.     0.003   158.80   3.472E-01   
 PA-233     311.47        30.         7.     0.004   117.71   4.149E-01   
 CR-51      319.43        29.         3.     0.001   299.88   5.698E-01   
 La-140     330.78        23.        -1.    -0.001   650.80  -1.153E-01   
 EU-152     343.98        25.         5.     0.003   146.68   4.406E-01   
 BA-133     354.62        36.        -7.    -0.004   134.31  -2.518E-01   
 I-131      363.84        26.         5.     0.003   164.14   1.358E-01   
 BA-133     383.63        24.         4.     0.002   188.21   1.072E+00   
 SN-113     393.78        15.         5.     0.003   124.12   1.890E-01   
 pm-146     454.88        22.        -4.    -0.002   166.72  -1.794E-01   
 Ir-192     468.40        19.        -1.    -0.001   694.20  -5.017E-02   
 PM-144     476.77        26.        -3.    -0.002   224.47  -2.298E-01   
 La-140     486.99        16.        -2.    -0.001   273.23  -1.392E-01   
 RU-103     499.04        13.        -2.    -0.001   289.41  -6.117E-02   
 RH-106     510.94        39.        53.     0.029    21.65   8.053E+00   
 Ba-140     537.34        10.         2.     0.001   208.54   2.974E-01   
 CS-134     562.75        22.        -4.    -0.002   163.61  -1.658E+00   
 CS-134     607.21        29.        -4.    -0.002   176.61  -1.593E-01   
 RU-103     612.03        24.         1.     0.001   614.26   6.871E-01   
 AG-108M    614.54        23.        -4.    -0.002   196.30  -1.410E-01   
 RH-106     622.37        20.        -4.    -0.002   151.68  -1.556E+00   
 SB-125     636.56        20.        -1.     0.000   804.63  -2.529E-01   
 CS-137     661.66        19.        -2.    -0.001   292.66  -9.386E-02   
 PM-144     696.64        21.         1.     0.001   703.94   3.608E-02   
 NB-94      702.36        18.        -4.    -0.002   180.83  -1.389E-01   
 SB-124     721.60        22.        -3.    -0.002   208.51  -1.199E+00   
 AG-108M    721.48        19.        -3.    -0.002   223.97  -1.241E-01   
 EU-154     723.20        24.         1.     0.001   495.00   2.762E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 16
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     727.12        18.        11.     0.006    60.97   5.946E+00   
 ZR-95      756.46        12.        -1.     0.000   561.87  -6.530E-02   
 AG-110M    762.71        17.        -4.    -0.002   163.24  -7.035E-01   
 NB-95      766.01        17.        -3.    -0.002   208.44  -1.196E-01   
 PA-234M    765.86        15.        -2.    -0.001   236.33  -3.357E+01   
 EU-152     780.37        10.        -3.    -0.002   157.42  -9.674E-01   
 CS-134     796.50        15.         2.     0.001   341.64   8.157E-02   
 CS-134     801.82        17.         7.     0.004    89.14   3.579E+00   
 CO-58      811.15        16.         3.     0.002   190.30   1.358E-01   
 Cs-136     818.40        20.        -3.    -0.001   250.86  -1.121E-01   
 MN-54      834.51        17.        -2.    -0.001   290.20  -9.165E-02   
 Co-56      846.19        16.        -5.    -0.003   129.94  -2.098E-01   
 NB-94      870.80        19.        -1.    -0.001   436.99  -6.491E-02   
 EU-154     872.88        13.         1.     0.000   974.59   1.991E-01   
 PA-234     880.75        15.        -1.    -0.001   525.74  -7.963E-01   
 Sc-46      888.83        16.         2.     0.001   337.73   7.811E-02   
 AG-110M    936.96        17.        -2.    -0.001   336.34  -2.465E-01   
 PA-234     947.67        12.         1.     0.001   351.46   5.118E-01   
 EU-152     967.15        31.        -7.    -0.004   112.69  -2.465E+00   
 EU-154     995.87        19.        -4.    -0.002   181.72  -1.678E+00   
 PA-234M   1001.01        11.         2.     0.001   197.73   1.493E+01   
 EU-154    1004.64        18.        -3.    -0.002   223.54  -7.857E-01   
 Co-56     1040.13        13.        -1.    -0.001   405.76  -4.754E-01   
 Cs-136    1048.46        20.         1.     0.000   948.62   4.441E-02   
 RH-106    1050.15        18.        -1.     0.000   788.52  -2.578E+00   
 Ga-68     1076.95        19.        -4.    -0.002   146.95  -8.367E+00   
 EU-152    1113.93        17.         5.     0.003   119.99   2.120E+00   
 ZN-65     1116.45        33.        -5.    -0.003   186.05  -4.890E-01   
 Sc-46     1120.19        17.         7.     0.004    88.14   4.042E-01   
 Ta-182    1120.37        18.         7.     0.004    95.42   1.083E+00   
 CO-60     1174.12        18.        -5.    -0.003   133.48  -2.751E-01   
 Ta-182    1189.10        13.        -1.     0.000   814.48  -2.249E-01   
 Ta-182    1222.00        23.         3.     0.002   206.32   7.420E-01   
 Co-56     1238.81        23.         6.     0.003   119.60   5.431E-01   
 AG-110M   1384.49        10.        -2.    -0.001   247.04  -4.941E-01   
 EU-152    1408.43         7.         2.     0.001   183.78   6.915E-01   
 SB-124    1691.51         1.         6.     0.003    49.65   9.482E-01   
 Co-56     1770.62        19.        -4.    -0.002   144.91  -2.289E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 17
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.8466E-02   -2.8466E-02    5.963E+03%                6.34E+00
 NA-22  #A   -2.2745E-02   -2.2745E-02    1.171E+03%                1.03E+00
 K-40         1.3734E+02    1.3734E+02    6.921E+00%                1.02E+01
 Sc-46  #A    2.4116E-01    2.4116E-01    8.814E+01%                9.71E-01
 CR-51  #A    5.6982E-01    5.6982E-01    2.999E+02%                6.11E+00
 MN-54  #A   -9.1650E-02   -9.1650E-02    2.902E+02%                9.70E-01
 FE-59  #A    6.8071E-01    6.8071E-01    7.316E+01%                1.67E+00
 Co-56  #A    8.9881E-02    8.9882E-02    8.830E+01%                9.60E-01
 CO-57  #A   -1.8113E-02   -1.8113E-02    9.740E+02%                6.17E-01
 CO-58  #A    1.3583E-01    1.3583E-01    1.903E+02%                9.31E-01
 CO-60  #A    1.0801E-02    1.0801E-02    2.681E+03%                1.12E+00
 ZN-65  #A   -4.8904E-01   -4.8904E-01    1.860E+02%                3.19E+00
 NB-94  #A   -1.3887E-01   -1.3887E-01    1.808E+02%                8.98E-01
 ZR-95  #A   -6.5297E-02   -6.5298E-02    5.619E+02%                1.39E+00
 NB-95  #A   -1.1959E-01   -1.1959E-01    2.084E+02%                9.00E-01
 RU-103 #A   -6.1169E-02   -6.1169E-02    2.894E+02%                6.54E-01
 RH-106 #A   -1.5560E+00   -1.5560E+00    1.517E+02%                8.34E+00
 AG-108M#A    6.7064E-03    6.7064E-03    3.133E+03%                7.72E-01
 AG-110M#A   -6.9009E-04   -6.9009E-04    4.701E+04%                1.24E+00
 SN-113 #A    1.8895E-01    1.8895E-01    1.241E+02%                8.25E-01
 SB-124 #A    3.1336E-01    3.1336E-01    4.965E+01%                8.55E-01
 SB-125 #A    1.7844E-02    1.7844E-02    2.715E+03%                1.84E+00
 I-131  #A    1.3579E-01    1.3579E-01    1.641E+02%                7.84E-01
 Gd-153 #A    1.5271E-04    1.5271E-04    2.583E+05%                1.41E+00
 Ga-68  #A   -8.3389E+00   -8.3674E+00    1.469E+02%                4.35E+01
 Tc-99m #A   -8.6348E-02   -8.6403E-02    1.819E+02%                5.44E-01
 BA-133 #A   -2.5181E-01   -2.5181E-01    1.343E+02%                1.17E+00
 CS-134 #A    1.1745E-01    1.1745E-01    8.914E+01%                9.89E-01
 CS-137 #A   -9.3856E-02   -9.3856E-02    2.927E+02%                9.98E-01
 CE-139 #A    8.6490E-02    8.6490E-02    2.287E+02%                6.87E-01
 Ba-140 #A    9.7606E-01    9.7607E-01    6.402E+01%                2.29E+00
 La-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.60E-01
 CE-141 #A   -1.9368E-01   -1.9369E-01    1.698E+02%                1.13E+00
 CE-144 #A   -1.0097E+00   -1.0098E+00    1.430E+02%                4.93E+00
 PM-144 #A    3.6083E-02    3.6083E-02    7.039E+02%                9.33E-01
 EU-152 #A    1.0112E+00    1.0112E+00    9.475E+01%                2.27E+00
 EU-154 #A    1.3079E-01    1.3079E-01    4.921E+02%                7.34E+00
 EU-155  A    6.4206E-01    6.4206E-01    5.934E+01%                1.80E+00
 HF-181 #A    4.3664E-03    4.3664E-03    5.394E+03%                8.74E-01
 Ta-182 #A    9.3401E-01    9.3401E-01    9.542E+01%                3.55E+00
 Hg-203 #A    1.6628E-01    1.6628E-01    1.129E+02%                6.48E-01
 TL-208       2.5420E+00    2.5420E+00    1.304E+01%                4.89E-01
 pm-146 #A    1.4436E-02    1.4436E-02    3.407E+03%                1.94E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:09 PMPage 18
 TestAmerica                     Spectrum name: 3_Gamma_20140328.An1             
                                                                                 
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.03E+00
 Cd-113m#A    2.6359E+03    2.6359E+03    1.075E+02%                9.70E+03
 Cd-109  A    2.2856E+00    2.2856E+00    1.883E+02%                1.48E+01
 PB-210 #A    1.9301E+01    1.9301E+01    4.403E+01%                2.43E+01
 PB-212       5.4561E+00    5.4561E+00    1.111E+01%                1.45E+00
 PB-214       5.1970E+00    5.1970E+00    1.395E+01%                1.94E+00
 BI-207 #A   -1.1290E-02   -1.1290E-02    2.020E+03%                8.41E-01
 BI-212 #A    5.9461E+00    5.9461E+00    6.097E+01%                1.19E+01
 BI-214 #A    2.0181E+00    2.0181E+00    4.139E+01%                2.37E+00
 BI-210M#A    1.2070E-01    1.2070E-01    2.467E+02%                1.13E+00
 RA-224  A    1.0506E+01    1.0506E+01    5.291E+01%                1.81E+01
 AC-228       4.7585E+00    4.7585E+00    2.133E+01%                2.18E+00
 TH-227 #A    2.0441E-01    2.0441E-01    4.827E+02%                5.23E+00
 TH-229 #A   -1.5141E-01   -1.5141E-01    2.070E+03%                1.13E+01
 TH-234  A    3.4280E+00    3.4280E+00    9.376E+01%                1.93E+01
 PA-231 #A    5.5846E+00    5.5846E+00    4.370E+01%                2.40E+01
 PA-233 #A    1.3515E+00    1.3515E+00    4.359E+01%                1.69E+00
 PA-234 #A    3.7567E-01    3.7567E-01    2.362E+02%                3.01E+00
 PA-234M#A    1.4929E+01    1.4929E+01    1.977E+02%                1.08E+02
 U-235  #A    9.2074E-01    9.2074E-01    9.051E+01%                4.34E+00
 AM-241 #A    1.4432E-01    1.4432E-01    4.503E+02%                2.26E+00
 Np-237 #A    6.2205E-01    6.2205E-01    2.690E+02%                5.72E+00
 Ir-192 #C    7.4912E-01    7.4912E-01    2.124E+01%                6.09E-01
 Cs-136 #A   -4.2526E-02   -4.2527E-02    2.509E+02%                1.01E+00
 Np-239 #A    4.3336E-01    4.3339E-01    1.286E+02%                1.91E+00
 Nd-147 #A   -2.0417E-03   -2.0418E-03    5.317E+04%                4.23E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  2000.6 keV)     1.871E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  2000.6 keV) 1.8711781E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140351 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-2-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-2-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:24         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:24:59      Real Time: 1803   sec
        Analysis Time: 2/5/2014 15:55         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-01-12_0513.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.586E-01          909.4     1.442E+00    1.442E+00    5.332E+00
NA-22     -1.226E-01          211.2     2.588E-01    2.589E-01    9.504E-01
K-40       1.457E+02            6.1     8.953E+00    1.165E+01    8.596E+00
Sc-46      4.956E-01           33.7     1.670E-01    1.689E-01    7.871E-01
CR-51      1.156E+00          126.6     1.463E+00    1.465E+00    5.074E+00
MN-54     -1.272E-01         2000.0     2.544E+00    2.544E+00    8.691E-01
FE-59      9.225E-04        44220.0     4.079E-01    4.079E-01    1.561E+00
Co-56      3.169E-01           64.7     2.050E-01    2.057E-01    8.442E-01
CO-57     -7.510E-02          186.1     1.397E-01    1.398E-01    4.826E-01
CO-58     -1.594E-01          140.2     2.235E-01    2.237E-01    7.905E-01
CO-60     -4.175E-02          112.8     4.707E-02    4.712E-02    1.325E+00
ZN-65     -9.086E-01           99.0     8.998E-01    9.010E-01    3.056E+00
NB-94      1.613E-01          123.9     1.999E-01    2.001E-01    7.024E-01
ZR-95     -2.211E-01          169.3     3.742E-01    3.744E-01    1.340E+00
NB-95     -4.972E-02          390.9     1.943E-01    1.944E-01    7.188E-01
RU-103    -1.213E-01          153.4     1.860E-01    1.861E-01    6.570E-01
RH-106    -1.035E+00          188.2     1.948E+00    1.949E+00    6.955E+00
AG-108M   -1.042E-01          166.8     1.738E-01    1.739E-01    6.150E-01
AG-110M   -4.594E-04          232.2     1.067E-03    1.067E-03    1.124E+00
SN-113    -9.243E-02          295.4     2.731E-01    2.731E-01    9.700E-01
SB-124     7.277E-02          279.3     2.032E-01    2.032E-01    7.312E-01
SB-125    -7.335E-02          704.0     5.164E-01    5.164E-01    1.888E+00
I-131     -1.381E-01          160.2     2.212E-01    2.213E-01    7.694E-01
Gd-153     1.067E-01          216.2     2.306E-01    2.307E-01    1.608E+00
Ga-68      4.392E+00          180.7     7.938E+00    7.942E+00    2.897E+01
Tc-99m    -1.135E-01          135.5     1.537E-01    1.539E-01    5.251E-01
BA-133     2.797E-01           52.3     1.462E-01    1.469E-01    9.864E-01
CS-134    -1.775E-01           84.8     1.505E-01    1.508E-01    1.115E+00
CS-137     7.364E-02          310.4     2.286E-01    2.286E-01    8.314E-01
CE-139     1.111E-01          142.5     1.584E-01    1.587E-01    5.444E-01
Ba-140     2.834E-02         1807.0     5.122E-01    5.122E-01    1.970E+00
La-140     1.130E-01          120.1     1.356E-01    1.358E-01    1.666E+00
CE-141     2.963E-01           90.4     2.678E-01    2.683E-01    9.019E-01
CE-144     4.892E+00           30.3     1.481E+00    1.502E+00    3.257E+00
PM-144    -4.713E-02          385.8     1.818E-01    1.818E-01    6.725E-01
EU-152    -6.600E-02          129.6     8.553E-02    8.560E-02    2.352E+00
EU-154     6.440E-01          183.1     1.179E+00    1.179E+00    7.543E+00
EU-155    -5.163E-01          118.4     6.111E-01    6.118E-01    2.077E+00
HF-181     3.219E-01           45.1     1.450E-01    1.459E-01    6.360E-01
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Ta-182     8.432E-01          120.9     1.020E+00    1.021E+00    3.533E+00
Hg-203     1.179E-03        13150.0     1.550E-01    1.550E-01    5.657E-01
TL-208     1.876E+00           16.9     3.174E-01    3.320E-01    6.044E-01
pm-146     1.016E-01          330.1     3.355E-01    3.356E-01    2.001E+00
y-88       1.970E-02         1057.0     2.081E-01    2.081E-01    7.912E-01
Cd-113m    4.891E+02          437.2     2.138E+03    2.139E+03    7.665E+03
Cd-109     5.223E+00           73.3     3.828E+00    3.839E+00    1.273E+01
PB-210     2.509E+00          212.4     5.329E+00    5.331E+00    1.853E+01
PB-212     4.468E+00           13.0     5.812E-01    6.491E-01    1.533E+00
PB-214     5.559E+00           12.5     6.935E-01    7.513E-01    1.345E+00
BI-207     1.149E-01          151.9     1.744E-01    1.746E-01    6.196E-01
BI-212     0.000E+00         1000.0     8.731E-01    8.731E-01    3.217E+00
BI-214     5.077E+00           16.0     8.123E-01    8.540E-01    1.606E+00
BI-210M   -1.627E-01          167.7     2.727E-01    2.729E-01    9.534E-01
RA-224     2.401E-01         2214.0     5.315E+00    5.315E+00    1.848E+01
AC-228     7.804E+00           13.2     1.027E+00    1.101E+00    1.651E+00
TH-227     7.849E-01          115.7     9.078E-01    9.092E-01    9.153E+00
TH-229     7.338E-01          299.5     2.197E+00    2.198E+00    1.250E+01
TH-234     9.083E+00           33.2     3.017E+00    3.054E+00    1.924E+01
PA-231     1.089E+01           36.1     3.931E+00    3.976E+00    1.551E+01
PA-233     5.888E-01           53.1     3.124E-01    3.140E-01    1.264E+00
PA-234    -9.922E-01           81.6     8.097E-01    8.113E-01    2.706E+00
PA-234M   -3.714E+00          843.3     3.132E+01    3.132E+01    1.159E+02
U-235     -3.722E-01          318.0     1.183E+00    1.184E+00    4.120E+00
AM-241    -6.582E-01           99.1     6.522E-01    6.531E-01    2.192E+00
Np-237     5.630E-01          169.7     9.556E-01    9.561E-01    3.295E+00
Ir-192     5.772E-01           20.5     1.184E-01    1.233E-01    6.674E-01
Cs-136     2.192E-02          817.3     1.791E-01    1.791E-01    6.807E-01
Np-239     0.000E+00         1000.0     1.840E-01    1.840E-01    1.873E+00
Nd-147    -9.122E-01          158.9     1.449E+00    1.450E+00    5.106E+00
-----------------------------------------------------------------------------
Total      7.055E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:55:47 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140351.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-2-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140351.An1

 Acquisition information
        Start time:                 2/5/2014 3:24:59 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:55:47 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140351.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:24:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-01-12_0513.PBC
                                                 1/12/2014 5:13:34 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   31 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1790

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.52        5. 212.39   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    49.94       10. 115.66   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    63.37       28.  56.74   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  1.034E+01 TH234 
    77.12      102.  22.91   1.07  4.677E-02
    86.49        7. 169.73   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.402E-01 EU155 
                                                86.54  30.700  2.402E-01 EU155 
    88.04       18.  73.30   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    92.90       43.  34.54   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  8.233E+00 AC228 
                                                92.59   5.584  8.223E+00 TH234 
    93.05       59.  31.57   1.62  5.171E-02    92.59   5.584  1.139E+01 TH234 
                                                93.35   5.561  1.140E+01 AC228 
    99.43        2. 534.69   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   102.99        5. 216.16   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.202E-01 Np239 
   133.16       25.  45.05   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.02  43.300  6.107E-01 HF181 
   133.73       51.  30.28   0.83  5.189E-02   133.54  11.090  4.892E+00 CE144 
   145.28       13.  90.38   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   166.48        8. 142.53   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   209.70        4. 299.47   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   238.46      155.  13.14   1.16  3.734E-02   238.63  43.300  5.135E+00 PB212 
   241.64       47.  35.87   1.06  3.697E-02   242.00   7.430  9.497E+00 PB214 
   256.35        3. 260.62   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:55:47 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140351.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   263.86        2. 437.19   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.36       10.  92.36   1.21  3.372E-02
   294.84       53.  20.52   1.23  3.225E-02   295.09  19.300  4.301E+00 PB214 
                                               295.95  30.160  3.035E+00 Ir192 
                                               295.95  30.160  3.035E+00 Ir192 
   294.98       59.  22.56   0.86  3.232E-02   295.09  19.300  5.224E+00 PB214 
                                               295.95  30.160  3.350E+00 Ir192 
   300.66       17.  53.06   1.24  3.194E-02   300.03   3.280  8.987E+00 PB212 
                                               300.07   2.460  1.198E+01 PA231 
                                               300.18   6.200  4.756E+00 PA233 
                                               302.65   2.880  1.030E+01 PA231 
                                               302.85  18.330  1.618E+00 BA133 
                                               300.07   2.460  1.198E+01 PA231 
   300.67       17.  53.14   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.197E+01 PA231 
                                               300.18   6.200  4.749E+00 PA233 
                                               302.65   2.880  1.028E+01 PA231 
                                               302.85  18.330  1.616E+00 BA133 
   300.67       16.  48.91   1.24  3.176E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.160E+01 PA231 
                                               300.18   6.200  4.604E+00 PA233 
                                               302.65   2.880  9.967E+00 PA231 
                                               302.85  18.330  1.567E+00 BA133 
                                               302.65   2.880  9.967E+00 PA231 
   300.68       17.  53.19   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.196E+01 PA231 
                                               300.18   6.200  4.745E+00 PA233 
                                               302.65   2.880  1.027E+01 PA231 
                                               302.85  18.330  1.615E+00 BA133 
   300.70       15.  52.27   1.24  3.175E-02   300.03   3.280  8.102E+00 PB212 
                                               300.07   2.460  1.080E+01 PA231 
                                               300.18   6.200  4.288E+00 PA233 
                                               302.65   2.880  9.283E+00 PA231 
                                               302.85  18.330  1.459E+00 BA133 
   308.25        3. 254.95   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  1.464E-01 Ir192 
   320.62        6. 126.65   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   329.25        7. 120.08   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.38       60.  20.64   1.40  2.940E-02   338.32  12.010  9.413E+00 AC228 
   346.58        7. 117.30   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
                                               345.83  15.070  8.496E-01 HF181 
   351.74      119.  11.60   0.83  2.861E-02   351.93  37.600  5.730E+00 PB214 
   478.19        1. 909.42   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   480.98        2. 257.19   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  6.771E-02 HF181 
   510.80       36.  28.54   1.42  2.188E-02   511.86  20.000  4.611E+00 RH106 
                                               511.86  20.000  4.611E+00 RH106 
   569.54        4. 151.88   1.47  2.023E-02   569.32  15.380  7.296E-01 CS134 
                                               569.47   8.200  1.369E+00 PA234 
                                               569.70  97.740  1.149E-01 BI207 
   569.54        4. 151.26   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.373E+00 PA234 
                                               569.70  97.740  1.152E-01 BI207 
   569.57        4. 152.11   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.366E+00 PA234 
                                               569.70  97.740  1.146E-01 BI207 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   583.27       55.  15.55   1.37  1.989E-02   583.02  84.500  1.813E+00 TL208 
   602.64        2. 279.26   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   609.06       75.  13.67   1.47  1.925E-02   609.31  46.090  4.682E+00 BI214 
                                               610.30   5.750  3.758E+01 RU103 
   661.66        2. 310.37   1.55  1.810E-02   657.76  94.640    PBC<MDA AG110M
                                               661.66  85.210  7.364E-02 CS137 
   661.96        2. 265.81   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
                                               661.66  85.210  6.766E-02 CS137 
   702.41        5. 123.95   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   735.96        2. 330.09   1.61  1.671E-02   735.72  22.500    PBC<MDA pm146 
   785.80        3. 255.20   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   801.45        2. 417.44   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   818.18        1. 817.29   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   859.98        4. 121.65   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   870.71        1. 707.44   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   889.26        1. 495.40   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  4.262E-02 Sc46  
   910.60       53.  16.32   0.76  1.418E-02   911.07  29.000  7.137E+00 AC228 
   968.89       22.  29.09   1.79  1.352E-02   968.97  17.460  5.062E+00 AC228 
   995.68        3. 229.93   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1005.83        3. 183.08   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1037.82        4. 146.58   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1078.67        3. 180.73   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1112.70        2. 226.39   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1120.18       21.  28.69   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.48       21.  33.69   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.485E-01 Sc46  
                                              1121.30  34.900  2.719E+00 Ta182 
  1121.20        6. 120.95   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  8.432E-01 Ta182 
  1173.36        4. 174.07   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1238.12       10.  64.70   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1460.56      281.   5.97   1.12  9.750E-03  1460.83  10.670  1.457E+02 K40   
  1764.59        8.  35.97   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.09    77.12       111.       102. 2.181E+03   22.91   1.075  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.73    46.52        53.         5.     0.003   212.39   0.998s
 TH-227    199.41    49.94        57.        10.     0.005   115.66   1.001s
 AM-241    238.25    59.66       111.       -16.    -0.009    99.09   1.010s
 TH-234    253.11    63.37       111.        28.     0.015    56.74   1.014s
 Np-237    345.55    86.49        60.         7.     0.004   169.73   1.036D
 EU-155    344.16    86.14       163.       -28.    -0.016    67.31   1.036s
 Cd-109    351.75    88.04        78.        18.     0.010    73.30   1.038D
 TH-234    371.20    92.90        87.        43.     0.024    34.54   1.042s
 AC-228    371.80    93.05        72.        59.     0.033    31.57   1.620s
 Np-239    397.28    99.43        76.         2.     0.001   534.69   1.049s
 Gd-153    411.53   102.99        57.         5.     0.003   216.16   1.052s
 EU-155    422.06   105.62        72.       -10.    -0.006   118.37   1.054s
 CO-57     492.84   123.32        62.        -6.    -0.003   186.06   1.070s
 EU-154    493.09   123.38        71.        -8.    -0.004   158.37   1.071s
 PA-234    525.60   131.51        85.       -17.    -0.009    81.60   1.079s
 HF-181    532.19   133.16        50.        25.     0.014    45.05   1.081 
 CE-144    534.47   133.73        44.        51.     0.028    30.28   0.825 
 HF-181    544.45   136.23        86.        -6.    -0.003   214.76   1.084s
 CO-57     544.94   136.35        87.        -6.    -0.003   230.06   1.084s
 Tc-99m    561.49   140.49        70.        -9.    -0.005   135.46   1.088s
 U-235     574.53   143.75        67.        -4.    -0.002   317.97   1.091s
 CE-141    580.64   145.28        61.        13.     0.007    90.38   1.092s
 CE-139    665.41   166.48        54.         8.     0.004   142.53   1.111s
 U-235     821.58   205.53        58.        -8.    -0.004   138.51   1.148s
 TH-229    838.27   209.70        68.         4.     0.002   299.47   1.153s
 PB-212    953.53   238.52        81.       130.     0.072    12.47   1.179 
 PB-214    965.98   241.64        62.        47.     0.026    35.87   1.057 
 EU-152    973.10   243.41        86.       -19.    -0.011    71.56   1.185s
 TH-227   1024.82   256.35        39.         3.     0.002   260.62   1.195s
 Cd-113m  1054.87   263.86        32.         2.     0.001   437.19   1.202s
 BI-210M  1060.72   265.32        34.        -5.    -0.003   167.66   1.204s
 TL-208   1108.87   277.36        41.        10.     0.006    92.36   1.214 
 PB-214   1179.31   294.98        36.        59.     0.033    22.56   0.857s
 Ir-192   1178.75   294.84        33.        53.     0.030    20.52   1.231s
 PB-212   1202.11   300.68        32.        17.     0.009    53.19   1.235s
 PA-231   1202.09   300.67        32.        17.     0.009    53.14   1.235s
 PA-233   1202.05   300.66        32.        17.     0.009    53.06   1.235 
 PA-231   1202.09   300.67        24.        16.     0.009    48.91   1.237s
 BA-133   1202.20   300.70        24.        15.     0.008    52.27   1.238s
 Ba-140   1223.01   305.90        29.        -2.    -0.001   441.89   1.240s
 BI-210M  1222.61   305.80        30.        -2.    -0.001   405.01   1.240s
 Ir-192   1232.41   308.25        21.         3.     0.001   254.95   1.243s
 PA-233   1261.56   315.54        24.        -3.    -0.001   273.12   1.246s
 Ir-192   1264.48   316.27        40.        -6.    -0.003   163.71   1.250s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CR-51    1281.86   320.62        29.         6.     0.004   126.65   1.253s
 La-140   1316.41   329.25        32.         7.     0.004   120.08   1.261s
 AC-228   1352.91   338.38        19.        60.     0.033    20.64   1.403 
 EU-152   1375.23   343.96        41.        -7.    -0.004   129.60   1.275s
 HF-181   1385.70   346.58        27.         7.     0.004   117.30   1.276s
 PB-214   1406.34   351.74        25.       111.     0.062    11.60   0.830s
 BA-133   1420.70   355.33        38.        -2.    -0.001   403.29   1.285s
 I-131    1461.88   365.63        38.        -6.    -0.003   160.23   1.293s
 SN-113   1564.88   391.38        33.        -3.    -0.002   295.41   1.317s
 SB-125   1711.15   427.95        23.        -1.    -0.001   704.05   1.349s
 AG-108M  1734.81   433.86        22.        -4.    -0.002   166.78   1.354s
 pm-146   1815.02   453.92        29.        -2.    -0.001   494.34   1.372s
 PM-144   1899.41   475.02        20.        -2.    -0.001   325.82   1.392s
 BE-7     1912.11   478.19        19.         1.     0.000   909.42   1.392s
 HF-181   1923.27   480.98        16.         2.     0.001   257.19   1.396s
 La-140   1936.52   484.29        15.        -2.    -0.001   305.26   1.401s
 RU-103   1984.49   496.29        21.        -4.    -0.002   153.39   1.409s
 RH-106   2042.55   510.80        36.        36.     0.020    28.54   1.422s
 Nd-147   2122.25   530.72        24.        -5.    -0.003   158.88   1.438s
 CS-134   2277.63   569.57        17.         4.     0.002   152.11   1.471s
 PA-234   2277.52   569.54        17.         4.     0.002   151.26   1.471s
 BI-207   2277.51   569.54        17.         4.     0.002   151.88   1.471s
 TL-208   2332.42   583.27        11.        55.     0.030    15.55   1.375 
 SB-125   2396.98   599.40        21.        -2.    -0.001   364.82   1.497s
 SB-124   2409.94   602.64        23.         2.     0.001   279.26   1.499s
 CS-134   2423.97   606.15        57.       -13.    -0.007    84.80   1.500s
 BI-214   2435.60   609.06        24.        75.     0.042    13.67   1.466 
 RH-106   2487.38   622.00        20.        -4.    -0.002   188.24   1.515s
 SB-125   2546.26   636.72        26.        -3.    -0.002   227.06   1.526s
 I-131    2546.72   636.83        26.        -3.    -0.002   227.09   1.527s
 AG-110M  2647.24   661.96        12.         2.     0.001   265.81   1.544s
 CS-137   2646.03   661.66        19.         2.     0.001   310.37   1.548s
 PM-144   2783.84   696.11        15.        -1.    -0.001   385.80   1.576s
 NB-94    2809.04   702.41        16.         5.     0.003   123.95   1.581s
 SB-124   2892.12   723.17        22.        -4.    -0.002   161.73   1.598s
 AG-108M  2892.12   723.17        22.        -4.    -0.002   161.72   1.598s
 EU-154   2892.16   723.18        23.        -4.    -0.002   157.87   1.598s
 ZR-95    2892.00   723.14        22.        -5.    -0.003   146.59   1.599s
 pm-146   2943.28   735.96        15.         2.     0.001   330.09   1.608s
 ZR-95    3026.82   756.84        16.        -4.    -0.002   169.26   1.625s
 AG-110M  3054.40   763.74        24.        -2.    -0.001   428.31   1.631s
 NB-95    3075.95   769.12        15.        -1.    -0.001   390.85   1.632s
 PA-234M  3065.16   766.43        24.        -2.    -0.001   465.09   1.633s
 BI-212   3142.69   785.80        20.         3.     0.001   255.20   1.648s
 CS-134   3205.28   801.45        20.         2.     0.001   417.44   1.661s
 CO-58    3244.48   811.25        17.        -4.    -0.002   140.22   1.668s
 Cs-136   3272.22   818.18        12.         1.     0.000   817.29   1.674s
 Co-56    3386.62   846.77        19.        -2.    -0.001   264.56   1.696s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   3439.44   859.98        12.         4.     0.002   121.65   1.707s
 EU-154   3482.39   870.71        22.         1.     0.001   707.44   1.717s
 PA-234   3536.85   884.32        15.        -1.    -0.001   568.03   1.724s
 AG-110M  3541.62   885.51        16.        -2.    -0.001   380.89   1.725s
 Sc-46    3556.62   889.26        15.         1.     0.001   495.40   1.729s
 AC-228   3642.01   910.60         4.        53.     0.029    16.32   0.756s
 AG-110M  3750.79   937.79        15.        -2.    -0.001   336.43   1.766s
 PA-234   3778.98   944.83        16.        -5.    -0.003   129.58   1.772s
 AC-228   3875.22   968.89         9.        22.     0.012    29.09   1.790s
 EU-154   3982.44   995.68        16.         3.     0.001   229.93   1.810s
 PA-234M  4002.22  1000.63        19.        -1.     0.000   843.30   1.814s
 EU-154   4023.04  1005.83        12.         3.     0.002   183.08   1.816s
 Co-56    4151.07  1037.82        14.         4.     0.002   146.58   1.841s
 RH-106   4211.00  1052.80        15.        -4.    -0.002   158.93   1.850s
 BI-207   4254.28  1063.62        19.        -2.    -0.001   416.34   1.860s
 Ga-68    4314.53  1078.67        11.         3.     0.002   180.73   1.870s
 EU-152   4450.72  1112.70        14.         2.     0.001   226.39   1.895s
 ZN-65    4468.24  1117.08        44.       -10.    -0.006    99.04   1.897s
 BI-214   4481.07  1120.29        15.        21.     0.011    28.69   1.901D
 Sc-46    4481.83  1120.48        14.        21.     0.011    33.69   1.901s
 Ta-182   4485.12  1121.30        27.         6.     0.004   120.95   1.901D
 CO-60    4693.46  1173.36        20.         4.     0.002   174.07   1.938s
 Ta-182   4756.59  1189.13        22.        -3.    -0.002   219.46   1.949s
 Ta-182   4897.72  1224.40        20.        -5.    -0.003   130.35   1.972s
 Co-56    4952.61  1238.12        15.        10.     0.005    64.70   1.984s
 NA-22    5093.31  1273.27        12.        -2.    -0.001   211.18   2.008s
 EU-154   5093.13  1273.23        12.        -2.    -0.001   211.54   2.008s
 FE-59    5161.70  1290.36        17.        -4.    -0.002   152.64   2.020s
 CO-60    5329.33  1332.24        23.        -5.    -0.003   143.37   2.048s
 EU-152   5632.82  1408.06        12.        -1.     0.000   800.14   2.097s
 K-40     5842.94  1460.56         8.       273.     0.152     5.97   1.124s
 SB-124   6764.27  1690.71         7.        -1.     0.000   513.82   2.272s
 BI-214   7060.05  1764.59         7.         8.     0.004    35.97   2.314s
 Co-56    7078.75  1769.26        17.        -5.    -0.003   117.48   2.318s
 y-88     7360.23  1839.56         6.        -1.    -0.001   291.40   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.5857E-01                                      5.31E+01             
                           477.60 1.586E-01 &(  5.332E+00 9.09E+02 1.05E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -1.2256E-01                                      9.50E+02             
                          1274.53-1.226E-01 ?(  9.504E-01 2.11E+02 9.99E+01 G  
 
K-40     N   1.4567E+02                                      4.66E+11             
                          1460.83 1.457E+02  (P 8.596E+00 5.97E+00 1.07E+01 G  
 
Sc-46    F   4.9556E-01                                      8.38E+01             
                           889.28 4.262E-02 &(  7.871E-01 4.95E+02 1.00E+02 G  
                          1120.55 9.485E-01 &(  9.213E-01 3.37E+01 1.00E+02 G  
 
CR-51    F   1.1555E+00                                      2.77E+01             
                           320.08 1.155E+00  (  5.074E+00 1.27E+02 9.94E+00 G  
 
MN-54    C  -1.2718E-01                                      3.12E+02             
                           834.85-1.272E-01 %(P 8.691E-01 1.00E+03 1.00E+02 G  
 
FE-59    F   9.2246E-04                                      4.45E+01             
                          1099.25 9.225E-04 %(  1.561E+00 4.42E+04 5.65E+01 G  
                          1291.60-4.784E-01 +   2.597E+00 1.53E+02 4.32E+01 G  
 
Co-56    C   3.1694E-01                                      7.73E+01             
                           846.77-8.801E-02 ?(  8.442E-01 2.65E+02 9.99E+01 G  
                          1238.28 7.431E-01 ?(  1.583E+00 6.47E+01 6.61E+01 G  
                          1037.84 1.188E+00 ?(  6.215E+00 1.47E+02 1.41E+01 G  
                          1771.35-2.303E+00 +   9.458E+00 1.17E+02 1.55E+01  A 
 
CO-57    C  -7.5100E-02                                      2.72E+02             
                           122.06-7.510E-02 ?(  4.826E-01 1.86E+02 8.56E+01 G  
                           136.47-5.873E-01 +   4.653E+00 2.30E+02 1.07E+01 G  
 
CO-58    C  -1.5941E-01                                      7.09E+01             
                           810.78-1.594E-01 ?(  7.905E-01 1.40E+02 9.95E+01 G  
 
CO-60    F  -4.1746E-02                                      1.93E+03             
                          1332.50-2.632E-01 ?(  1.325E+00 1.43E+02 1.00E+02 G  
                          1173.24 1.799E-01 ?(  1.115E+00 1.74E+02 9.99E+01 G  
 
ZN-65    F  -9.0857E-01                                      2.44E+02             
                          1115.55-9.086E-01 ?(  3.056E+00 9.90E+01 5.06E+01 G  
 
NB-94    I   1.6126E-01                                      7.41E+06             
                           702.63 1.613E-01 ?(  7.024E-01 1.24E+02 9.79E+01 G  
                           871.10 1.065E-02 %   7.894E-01 1.97E+03 9.99E+01 G  
 
ZR-95    I  -2.2106E-01                                      6.40E+01             
                           756.73-2.211E-01 ?(  1.340E+00 1.69E+02 5.45E+01 G  
                           724.20-3.575E-01 +   1.843E+00 1.47E+02 4.42E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -4.9721E-02                                      6.40E+01             
                           765.79-4.972E-02 ?(  7.188E-01 3.91E+02 9.98E+01 G  
 
RU-103   I  -1.2128E-01                                      3.93E+01             
                           497.05-1.213E-01 ?(  6.570E-01 1.53E+02 9.09E+01 G  
                           610.30 0.000E+00 +   1.291E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I  -1.0348E+00                                      3.74E+02             
                           621.92-1.035E+00 ?(  6.955E+00 1.88E+02 9.93E+00 G  
                          1050.36-1.033E+01 +   5.873E+01 1.59E+02 1.56E+00 G  
                           511.86 4.611E+00 ?   3.872E+00 2.85E+01 2.00E+01 GA 
 
AG-108M  C  -1.0421E-01                                      1.53E+05             
                           433.94-1.042E-01 ?(  6.150E-01 1.67E+02 9.05E+01 G  
                           722.94-1.565E-01 +   8.940E-01 1.62E+02 9.08E+01 G  
                           614.28-5.519E-03 %   9.970E-01 5.01E+03 8.98E+01 G  
 
AG-110M  F  -4.5940E-04                                      2.50E+02             
                           884.68-8.003E-02 ?(  1.124E+00 3.81E+02 7.27E+01 G  
                           657.76 6.065E-02 ?(  5.983E-01 2.66E+02 9.46E+01 G  
                           937.49-1.939E-01 +   2.408E+00 3.36E+02 3.44E+01 G  
                          1384.30 0.000E+00 +   1.655E+00 1.00E+03 2.43E+01 G  
                           763.94-2.514E-01 +   3.904E+00 4.28E+02 2.23E+01 G  
 
SN-113   F  -9.2431E-02                                      1.15E+02             
                           391.69-9.243E-02 ?(  9.700E-01 2.95E+02 6.40E+01 G  
 
SB-124   F   7.2768E-02                                      6.02E+01             
                           602.73 7.277E-02 &(  7.312E-01 2.79E+02 9.83E+01 G  
                          1690.98-1.021E-01 +   2.049E+00 5.14E+02 4.78E+01 G  
                           722.79-1.315E+00 +   7.512E+00 1.62E+02 1.08E+01 G  
 
SB-125   I  -7.3352E-02                                      1.01E+03             
                           427.88-7.335E-02 ?(  1.888E+00 7.04E+02 2.96E+01 G  
                           600.50-2.886E-01 +   3.830E+00 3.65E+02 1.79E+01 G  
                           635.89-8.657E-01 +   6.997E+00 2.27E+02 1.13E+01 G  
                           463.37 0.000E+00 +   4.757E+00 1.00E+03 1.05E+01 G  
 
I-131    I  -1.3805E-01                                      8.02E+00             
                           364.48-1.381E-01 ?(  7.694E-01 1.60E+02 8.17E+01 G  
                           284.30-1.504E-01 %   7.577E+00 1.39E+03 6.14E+00 G  
                           636.97-1.360E+00 +   1.100E+01 2.27E+02 7.17E+00 G  
 
Gd-153   F   1.0669E-01                                      2.42E+02             
                            97.50 8.005E-03 %(  1.608E+00 5.74E+03 3.00E+01 G  
                           103.20 2.425E-01 ?(  1.821E+00 2.16E+02 2.18E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   4.3923E+00                                      4.71E-02             
                          1077.40 4.392E+00 ?(  2.897E+01 1.81E+02 3.30E+00 G  
 
Tc-99m   I  -1.1348E-01                                      2.51E-01             
                           140.51-1.135E-01 ?(  5.251E-01 1.35E+02 8.93E+01 G  
 
BA-133   F   2.7967E-01                                      3.85E+03             
                           356.00-6.877E-02 &(  9.864E-01 4.03E+02 6.20E+01 G  
                           302.85 1.459E+00 ?(  2.450E+00 5.23E+01 1.83E+01 G  
                           383.84-1.315E-01 %   5.636E+00 1.16E+03 8.94E+00 GA 
                            80.99 1.339E-02 %   1.650E+00 3.54E+03 3.41E+01 GA 
 
CS-134   I  -1.7750E-01                                      7.54E+02             
                           604.71-3.915E-01 ?(  1.115E+00 8.48E+01 9.76E+01 G  
                           795.87-1.423E-02 %   9.152E-01 1.72E+03 8.55E+01 G  
                           569.32 7.281E-01 ?(  3.934E+00 1.52E+02 1.54E+01 G  
                           801.95 6.242E-01 ?(  9.531E+00 4.17E+02 8.69E+00 G  
                           563.24 4.173E-02 %   6.933E+00 4.41E+03 8.35E+00 G  
 
CS-137   I   7.3637E-02                                      1.10E+04             
                           661.66 7.364E-02 ?(  8.314E-01 3.10E+02 8.52E+01 G  
 
CE-139   F   1.1112E-01                                      1.38E+02             
                           165.85 1.111E-01 ?(  5.444E-01 1.43E+02 7.99E+01 G  
 
Ba-140   I   2.8344E-02                                      1.28E+01             
                           537.26 2.834E-02 &(  1.970E+00 1.81E+03 2.44E+01 G  
                           162.66-1.804E-02 %   5.671E+00 8.68E+03 6.22E+00 G  
                           304.85-7.164E-01 +   1.139E+01 4.42E+02 4.29E+00 G  
 
La-140   I   1.1295E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.666E+00 1.00E+03 9.54E+01 G  
                           487.02-9.889E-02 &   1.111E+00 3.05E+02 4.55E+01 G  
                           328.76 6.438E-01 ?(  2.666E+00 1.20E+02 2.03E+01 G  
                           815.77 0.000E+00 -   3.351E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   2.9632E-01                                      3.25E+01             
                           145.44 2.963E-01 &(  9.019E-01 9.04E+01 4.82E+01 G  
 
CE-144   I   4.8916E+00                                      2.85E+02             
                           133.54 4.892E+00  (  3.257E+00 3.03E+01 1.11E+01 G  
 
PM-144   C  -4.7129E-02                                      3.63E+02             
                           696.54-4.713E-02 ?(  6.725E-01 3.86E+02 9.90E+01 G  
                           618.06-2.820E-03 %   6.935E-01 6.61E+03 9.91E+01 G  
                           476.81-1.133E-01 +   1.343E+00 3.26E+02 4.20E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F  -6.5997E-02                                      4.94E+03             
                           344.29-5.269E-01 ?(  2.352E+00 1.30E+02 2.65E+01 G  
                          1112.07 8.292E-01 ?(  6.846E+00 2.26E+02 1.36E+01 G  
                           121.78-3.898E-02 %   1.388E+00 1.01E+03 2.86E+01 G  
                           778.92 0.000E+00 +   7.937E+00 1.00E+03 1.29E+01 G  
                           964.11-7.209E-02 %   8.872E+00 3.42E+03 1.46E+01 G  
                           244.69-3.853E+00 +   9.153E+00 7.16E+01 7.58E+00 G  
                          1408.00-1.622E-01 +   4.936E+00 8.00E+02 2.10E+01 GA 
 
EU-154   I   6.4399E-01                                      3.14E+03             
                           873.23 2.908E-01 ?(  7.543E+00 7.07E+02 1.23E+01 G  
                           123.10-1.989E-01 &   1.080E+00 1.58E+02 4.08E+01 G  
                          1274.54-3.474E-01 +   2.699E+00 2.12E+02 3.52E+01 G  
                           723.36-7.296E-01 +   4.062E+00 1.58E+02 2.02E+01 G  
                          1004.77 6.631E-01 ?(  4.420E+00 1.83E+02 1.80E+01 G  
                           996.33 1.020E+00 ?(  8.515E+00 2.30E+02 1.06E+01 G  
 
EU-155   I  -5.1625E-01                                      1.81E+03             
                           105.31-5.163E-01 ?(  2.077E+00 1.18E+02 2.12E+01 G  
                            86.54-1.010E+00 +   2.249E+00 6.73E+01 3.07E+01 G  
 
HF-181   F   3.2187E-01                                      4.24E+01             
                           482.00 6.771E-02 ?(  6.360E-01 2.57E+02 8.05E+01 G  
                           133.02 6.107E-01 &(  8.781E-01 4.50E+01 4.33E+01 G  
                           345.83 8.496E-01  (  3.445E+00 1.17E+02 1.51E+01 G  
                           136.30-1.146E+00 +   8.469E+00 2.15E+02 5.85E+00 G  
 
Ta-182   F   8.4317E-01                                      1.14E+02             
                          1121.30 8.432E-01  (  3.533E+00 1.21E+02 3.49E+01 G  
                          1221.41-9.433E-01 +   4.309E+00 1.30E+02 2.70E+01 G  
                          1189.05-9.280E-01 +   7.291E+00 2.19E+02 1.62E+01 G  
 
Hg-203   F   1.1787E-03                                      4.66E+01             
                           279.20 1.179E-03 %(  5.657E-01 1.32E+04 8.15E+01 G  
 
TL-208   N   1.8761E+00                                      6.98E+02             
                           583.02 1.813E+00  (P 6.044E-01 1.55E+01 8.45E+01 G  
                           277.28 2.725E+00  (  8.520E+00 9.24E+01 6.31E+00 G  
                           860.56 1.317E+00 -   5.670E+00 1.22E+02 1.24E+01 G  
 
pm-146   C   1.0164E-01                                      2.02E+03             
                           747.16 2.053E-03 &(  2.001E+00 2.56E+04 3.40E+01 G  
                           735.72 2.521E-01 ?(  3.068E+00 3.30E+02 2.25E+01 G  
                           453.88-5.625E-02 +   1.001E+00 4.94E+02 6.50E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   1.9695E-02                                      1.07E+02             
                           898.04 1.970E-02 %(  7.912E-01 1.06E+03 9.37E+01 G  
                          1836.06-8.719E-02 +   9.849E-01 2.91E+02 9.92E+01 G  
 
Cd-113m      4.8914E+02                                      5.33E+03             
                           263.70 4.891E+02 ?(  7.665E+03 4.37E+02 6.00E-03   K
 
Cd-109   F   5.2233E+00                                      4.53E+02             
                            88.04 5.223E+00  (  1.273E+01 7.33E+01 3.79E+00 G  
 
PB-210   N   2.5088E+00                                      8.14E+03             
                            46.54 2.509E+00 ?(  1.853E+01 2.12E+02 4.25E+00 G  
 
PB-212   N   4.4675E+00                                      6.98E+02             
                           238.63 4.468E+00 ?(P 1.533E+00 1.25E+01 4.33E+01 G  
                           300.03 8.966E+00 +   1.541E+01 5.32E+01 3.28E+00 GA 
 
PB-214   N   5.5587E+00                                      5.84E+05             
                           351.93 5.730E+00  (P 1.345E+00 1.16E+01 3.76E+01 G  
                           295.09 5.224E+00  (P 2.744E+00 2.26E+01 1.93E+01 G  
                           242.00 9.497E+00 + P 7.972E+00 3.59E+01 7.43E+00 GA 
 
BI-207   C   1.1486E-01                                      1.18E+04             
                           569.70 1.149E-01 ?(  6.196E-01 1.52E+02 9.77E+01 G  
                          1063.66-8.946E-02 +   1.364E+00 4.16E+02 7.45E+01 G  
 
BI-214   N   5.0768E+00                                      5.84E+05             
                           609.31 4.682E+00  (P 1.606E+00 1.37E+01 4.61E+01 G  
                          1120.29 6.281E+00  (P 6.406E+00 2.87E+01 1.51E+01 G  
                          1764.49 3.398E+00 - P 6.403E+00 3.60E+01 1.54E+01 G  
 
BI-210M  T  -1.6268E-01                                      1.10E+09             
                           265.83-1.627E-01 ?(  9.534E-01 1.68E+02 5.00E+01 G  
                           304.90-1.229E-01 +   1.784E+00 4.05E+02 2.80E+01 G  
 
RA-224   N   2.4006E-01                                      6.98E+02             
                           240.99 2.401E-01 %(  1.848E+01 2.21E+03 4.10E+00 G  
 
AC-228   N   7.8037E+00                                      2.10E+03             
                           911.07 7.137E+00  (  1.651E+00 1.63E+01 2.90E+01 G  
                           968.97 5.062E+00 -   3.895E+00 2.91E+01 1.75E+01 G  
                           338.32 9.413E+00  (  3.636E+00 2.06E+01 1.20E+01 G  
                            93.35 1.140E+01     8.163E+00 3.16E+01 5.56E+00 XA 
 
TH-227   N   7.8486E-01                                      7.95E+03             
                           235.97-2.006E-01 %(  9.153E+00 1.34E+03 1.23E+01 G  
                            50.14 2.311E+00 &(  9.110E+00 1.16E+02 8.00E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           256.24 7.718E-01 ?(  7.090E+00 2.61E+02 7.00E+00 G  
 
TH-229   N   7.3379E-01                                      2.68E+06             
                           193.51 0.000E+00 &(  1.250E+01 1.00E+03 4.40E+00 G  
                           210.85 1.814E+00 ?(  1.889E+01 2.99E+02 2.99E+00 G  
 
TH-234   N   9.0832E+00                                      1.63E+12             
                            63.29 1.034E+01 ?(  1.924E+01 5.67E+01 3.81E+00 G  
                            92.59 8.223E+00  (  8.911E+00 3.45E+01 5.58E+00 G  
 
PA-231   N   1.0888E+01                                      1.20E+07             
                           302.65 9.967E+00 ?(  1.551E+01 4.89E+01 2.88E+00 G  
                           300.07 1.197E+01 ?(  2.055E+01 5.31E+01 2.46E+00 G  
 
PA-233   C   5.8879E-01                                      7.82E+08             
                           312.01-1.289E-01 ?(  1.264E+00 2.73E+02 3.60E+01 G  
                           300.18 4.756E+00  (  8.153E+00 5.31E+01 6.20E+00 G  
 
PA-234   N  -9.9224E-01                                      1.63E+12             
                           131.29-9.922E-01 ?(  2.706E+00 8.16E+01 1.80E+01 G  
                           946.02-1.406E+00 +   6.423E+00 1.30E+02 1.34E+01 G  
                           569.47 1.373E+00 +   7.375E+00 1.51E+02 8.20E+00 G  
                           883.24-3.947E-01 +   8.350E+00 5.68E+02 9.60E+00 G  
                           880.53 0.000E+00 +   9.854E+00 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -3.7137E+00                                      1.63E+12             
                          1001.00-3.714E+00 ?(  1.159E+02 8.43E+02 8.37E-01 G  
                           766.41-1.765E+01 +   2.980E+02 4.65E+02 2.94E-01 G  
 
U-235    N  -3.7219E-01                                      2.57E+11             
                           143.79-3.722E-01 &(  4.120E+00 3.18E+02 1.10E+01 G  
                           205.33-2.169E+00 &   1.030E+01 1.39E+02 5.01E+00 G  
                           163.38 0.000E+00 &   1.025E+01 1.00E+03 5.08E+00 G  
 
AM-241   T  -6.5818E-01                                      1.58E+05             
                            59.54-6.582E-01 ?(  2.192E+00 9.91E+01 3.59E+01 G  
 
Np-237   F   5.6300E-01                                      2.14E+06             
                            86.49 5.630E-01  (  3.295E+00 1.70E+02 1.31E+01 G  
 
Ir-192   F   5.7717E-01                                      7.40E+01             
                           316.49-1.172E-01 ?(  6.674E-01 1.64E+02 8.70E+01 G  
                           468.06 2.486E-02 %   1.236E+00 1.36E+03 5.18E+01 G  
                           308.44 1.464E-01 ?(  1.344E+00 2.55E+02 3.18E+01 G  
                           295.95 3.035E+00 ?(  1.680E+00 2.05E+01 3.02E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   2.1918E-02                                      1.30E+01             
                           818.50 2.192E-02 ?(  6.807E-01 8.17E+02 1.00E+02 G  
                          1048.07 0.000E+00 -   5.904E-01 1.00E+03 8.00E+01 G  
                           340.57 2.006E-02 %   1.410E+00 1.97E+03 4.69E+01 G  
 
Nd-147      -9.1220E-01                                      1.11E+01             
                           531.00-9.122E-01 ?(  5.106E+00 1.59E+02 1.30E+01 G  
                            91.10 0.000E+00 +   2.292E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.94        57.        10.     0.005   115.66   2.311E+00   
 AM-241      59.66       111.       -16.    -0.009    99.09  -6.582E-01   
 TH-234      63.37       111.        28.     0.015    56.74   1.034E+01   
 EU-155      86.14       163.       -28.    -0.016    67.31  -1.010E+00   
 TH-234      92.90        87.        43.     0.024    34.54   8.223E+00   
 Np-239      99.43        76.         2.     0.001   534.69   1.637E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153     102.99        57.         5.     0.003   216.16   2.425E-01   
 EU-155     105.62        72.       -10.    -0.006   118.37  -5.163E-01   
 CO-57      123.32        62.        -6.    -0.003   186.06  -7.510E-02   
 EU-154     123.38        71.        -8.    -0.004   158.37  -1.989E-01   
 PA-234     131.51        85.       -17.    -0.009    81.60  -9.922E-01   
 HF-181     133.16        50.        25.     0.014    45.05   6.107E-01   
 HF-181     136.23        86.        -6.    -0.003   214.76  -1.146E+00   
 CO-57      136.35        87.        -6.    -0.003   230.06  -5.873E-01   
 Tc-99m     140.49        70.        -9.    -0.005   135.46  -1.135E-01   
 U-235      143.75        67.        -4.    -0.002   317.97  -3.722E-01   
 CE-141     145.28        61.        13.     0.007    90.38   2.963E-01   
 CE-139     166.48        54.         8.     0.004   142.53   1.111E-01   
 U-235      205.53        58.        -8.    -0.004   138.51  -2.169E+00   
 TH-229     209.70        68.         4.     0.002   299.47   1.814E+00   
 EU-152     243.41        86.       -19.    -0.011    71.56  -3.853E+00   
 TH-227     256.35        39.         3.     0.002   260.62   7.718E-01   
 Cd-113m    263.86        32.         2.     0.001   437.19   4.891E+02   
 BI-210M    265.32        34.        -5.    -0.003   167.66  -1.627E-01   
 Ir-192     294.84        33.        53.     0.030    20.52   3.035E+00   
 PA-231     300.67        32.        17.     0.009    53.14   1.197E+01   
 PA-231     300.67        24.        16.     0.009    48.91   9.967E+00   
 BA-133     300.70        24.        15.     0.008    52.27   1.459E+00   
 Ba-140     305.90        29.        -2.    -0.001   441.89  -7.164E-01   
 BI-210M    305.80        30.        -2.    -0.001   405.01  -1.229E-01   
 Ir-192     308.25        21.         3.     0.001   254.95   1.464E-01   
 Ir-192     316.27        40.        -6.    -0.003   163.71  -1.172E-01   
 CR-51      320.62        29.         6.     0.004   126.65   1.155E+00   
 La-140     329.25        32.         7.     0.004   120.08   6.438E-01   
 EU-152     343.96        41.        -7.    -0.004   129.60  -5.269E-01   
 HF-181     346.58        27.         7.     0.004   117.30   8.496E-01   
 BA-133     355.33        38.        -2.    -0.001   403.29  -6.877E-02   
 I-131      365.63        38.        -6.    -0.003   160.23  -1.381E-01   
 SN-113     391.38        33.        -3.    -0.002   295.41  -9.243E-02   
 SB-125     427.95        23.        -1.    -0.001   704.05  -7.335E-02   
 AG-108M    433.86        22.        -4.    -0.002   166.78  -1.042E-01   
 pm-146     453.92        29.        -2.    -0.001   494.34  -5.625E-02   
 PM-144     475.02        20.        -2.    -0.001   325.82  -1.133E-01   
 BE-7       478.19        19.         1.     0.000   909.42   1.586E-01   
 HF-181     480.98        16.         2.     0.001   257.19   6.771E-02   
 La-140     484.29        15.        -2.    -0.001   305.26  -9.889E-02   
 RU-103     496.29        21.        -4.    -0.002   153.39  -1.213E-01   
 RH-106     510.80        36.        36.     0.020    28.54   4.611E+00   
 Nd-147     530.72        24.        -5.    -0.003   158.88  -9.122E-01   
 CS-134     569.57        17.         4.     0.002   152.11   7.281E-01   
 PA-234     569.54        17.         4.     0.002   151.26   1.373E+00   
 BI-207     569.54        17.         4.     0.002   151.88   1.149E-01   
 SB-125     599.40        21.        -2.    -0.001   364.82  -2.886E-01   
 SB-124     602.64        23.         2.     0.001   279.26   7.277E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:55:47 PMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     606.15        57.       -13.    -0.007    84.80  -3.915E-01   
 RH-106     622.00        20.        -4.    -0.002   188.24  -1.035E+00   
 SB-125     636.72        26.        -3.    -0.002   227.06  -8.657E-01   
 I-131      636.83        26.        -3.    -0.002   227.09  -1.360E+00   
 AG-110M    661.96        12.         2.     0.001   265.81   6.065E-02   
 CS-137     661.66        19.         2.     0.001   310.37   7.364E-02   
 PM-144     696.11        15.        -1.    -0.001   385.80  -4.713E-02   
 NB-94      702.41        16.         5.     0.003   123.95   1.613E-01   
 SB-124     723.17        22.        -4.    -0.002   161.73  -1.315E+00   
 AG-108M    723.17        22.        -4.    -0.002   161.72  -1.565E-01   
 EU-154     723.18        23.        -4.    -0.002   157.87  -7.296E-01   
 ZR-95      723.14        22.        -5.    -0.003   146.59  -3.575E-01   
 pm-146     735.96        15.         2.     0.001   330.09   2.521E-01   
 ZR-95      756.84        16.        -4.    -0.002   169.26  -2.211E-01   
 AG-110M    763.74        24.        -2.    -0.001   428.31  -2.514E-01   
 NB-95      769.12        15.        -1.    -0.001   390.85  -4.972E-02   
 PA-234M    766.43        24.        -2.    -0.001   465.09  -1.765E+01   
 BI-212     785.80        20.         3.     0.001   255.20   7.055E+00   
 CS-134     801.45        20.         2.     0.001   417.44   6.242E-01   
 CO-58      811.25        17.        -4.    -0.002   140.22  -1.594E-01   
 Cs-136     818.18        12.         1.     0.000   817.29   2.192E-02   
 Co-56      846.77        19.        -2.    -0.001   264.56  -8.801E-02   
 EU-154     870.71        22.         1.     0.001   707.44   2.908E-01   
 PA-234     884.32        15.        -1.    -0.001   568.03  -3.947E-01   
 AG-110M    885.51        16.        -2.    -0.001   380.89  -8.003E-02   
 Sc-46      889.26        15.         1.     0.001   495.40   4.262E-02   
 AG-110M    937.79        15.        -2.    -0.001   336.43  -1.939E-01   
 PA-234     944.83        16.        -5.    -0.003   129.58  -1.406E+00   
 EU-154     995.68        16.         3.     0.001   229.93   1.020E+00   
 PA-234M   1000.63        19.        -1.     0.000   843.30  -3.714E+00   
 EU-154    1005.83        12.         3.     0.002   183.08   6.631E-01   
 Co-56     1037.82        14.         4.     0.002   146.58   1.188E+00   
 RH-106    1052.80        15.        -4.    -0.002   158.93  -1.033E+01   
 BI-207    1063.62        19.        -2.    -0.001   416.34  -8.946E-02   
 Ga-68     1078.67        11.         3.     0.002   180.73   4.392E+00   
 EU-152    1112.70        14.         2.     0.001   226.39   8.292E-01   
 ZN-65     1117.08        44.       -10.    -0.006    99.04  -9.086E-01   
 Sc-46     1120.48        14.        21.     0.011    33.69   9.485E-01   
 CO-60     1173.36        20.         4.     0.002   174.07   1.799E-01   
 Co-56     1238.12        15.        10.     0.005    64.70   7.431E-01   
 NA-22     1273.27        12.        -2.    -0.001   211.18  -1.226E-01   
 EU-154    1273.23        12.        -2.    -0.001   211.54  -3.474E-01   
 FE-59     1290.36        17.        -4.    -0.002   152.64  -4.784E-01   
 CO-60     1332.24        23.        -5.    -0.003   143.37  -2.632E-01   
 EU-152    1408.06        12.        -1.     0.000   800.14  -1.622E-01   
 SB-124    1690.71         7.        -1.     0.000   513.82  -1.021E-01   
 Co-56     1769.26        17.        -5.    -0.003   117.48  -2.303E+00   
 y-88      1839.56         6.        -1.    -0.001   291.40  -8.719E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:55:47 PMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140351.An1             
                                                                                 
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.5856E-01    1.5857E-01    9.094E+02%                5.33E+00
 NA-22  #A   -1.2256E-01   -1.2256E-01    2.112E+02%                9.50E-01
 K-40         1.4567E+02    1.4567E+02    6.146E+00%                8.60E+00
 Sc-46  #A    4.9556E-01    4.9556E-01    3.369E+01%                7.87E-01
 CR-51  #A    1.1554E+00    1.1555E+00    1.266E+02%                5.07E+00
 MN-54  #A   -1.2718E-01   -1.2718E-01    2.000E+03%                8.69E-01
 FE-59  #A    9.2245E-04    9.2246E-04    4.422E+04%                1.56E+00
 Co-56  #A    3.1693E-01    3.1694E-01    6.470E+01%                8.44E-01
 CO-57  #A   -7.5100E-02   -7.5100E-02    1.861E+02%                4.83E-01
 CO-58  #A   -1.5940E-01   -1.5941E-01    1.402E+02%                7.90E-01
 CO-60  #A   -4.1746E-02   -4.1746E-02    1.128E+02%                1.32E+00
 ZN-65  #A   -9.0857E-01   -9.0857E-01    9.904E+01%                3.06E+00
 NB-94  #A    1.6126E-01    1.6126E-01    1.239E+02%                7.02E-01
 ZR-95  #A   -2.2106E-01   -2.2106E-01    1.693E+02%                1.34E+00
 NB-95  #A   -4.9721E-02   -4.9721E-02    3.909E+02%                7.19E-01
 RU-103 #A   -1.2127E-01   -1.2128E-01    1.534E+02%                6.57E-01
 RH-106 #A   -1.0348E+00   -1.0348E+00    1.882E+02%                6.95E+00
 AG-108M#A   -1.0421E-01   -1.0421E-01    1.668E+02%                6.15E-01
 AG-110M#A   -4.5940E-04   -4.5940E-04    2.322E+02%                1.12E+00
 SN-113 #A   -9.2431E-02   -9.2431E-02    2.954E+02%                9.70E-01
 SB-124 #A    7.2767E-02    7.2768E-02    2.793E+02%                7.31E-01
 SB-125 #A   -7.3352E-02   -7.3352E-02    7.040E+02%                1.89E+00
 I-131  #A   -1.3805E-01   -1.3805E-01    1.602E+02%                7.69E-01
 Gd-153 #A    1.0669E-01    1.0669E-01    2.162E+02%                1.61E+00
 Ga-68  #A    4.3484E+00    4.3923E+00    1.807E+02%                2.90E+01
 Tc-99m #A   -1.1327E-01   -1.1348E-01    1.355E+02%                5.25E-01
 BA-133 #A    2.7967E-01    2.7967E-01    5.227E+01%                9.86E-01
 CS-134 #A   -1.7750E-01   -1.7750E-01    8.480E+01%                1.12E+00
 CS-137 #A    7.3637E-02    7.3637E-02    3.104E+02%                8.31E-01
 CE-139 #A    1.1112E-01    1.1112E-01    1.425E+02%                5.44E-01
 Ba-140 #A    2.8343E-02    2.8344E-02    1.807E+03%                1.97E+00
 La-140 #A    1.1295E-01    1.1295E-01    1.201E+02%                1.67E+00
 CE-141 #A    2.9632E-01    2.9632E-01    9.038E+01%                9.02E-01
 CE-144       4.8916E+00    4.8916E+00    3.028E+01%                3.26E+00
 PM-144 #A   -4.7129E-02   -4.7129E-02    3.858E+02%                6.73E-01
 EU-152 #A   -6.5997E-02   -6.5997E-02    1.296E+02%                2.35E+00
 EU-154 #A    6.4399E-01    6.4399E-01    1.831E+02%                7.54E+00
 EU-155 #A   -5.1625E-01   -5.1625E-01    1.184E+02%                2.08E+00
 HF-181 #A    3.2186E-01    3.2187E-01    4.505E+01%                6.36E-01
 Ta-182  A    8.4317E-01    8.4317E-01    1.209E+02%                3.53E+00
 Hg-203 #A    1.1787E-03    1.1787E-03    1.315E+04%                5.66E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:55:47 PMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140351.An1             
                                                                                 
 TL-208       1.8761E+00    1.8761E+00    1.692E+01%                6.04E-01
 pm-146 #A    1.0164E-01    1.0164E-01    3.301E+02%                2.00E+00
 y-88   #A    1.9695E-02    1.9695E-02    1.057E+03%                7.91E-01
 Cd-113m#A    4.8914E+02    4.8914E+02    4.372E+02%                7.66E+03
 Cd-109  A    5.2233E+00    5.2233E+00    7.330E+01%                1.27E+01
 PB-210 #A    2.5088E+00    2.5088E+00    2.124E+02%                1.85E+01
 PB-212 #     4.4675E+00    4.4675E+00    1.301E+01%                1.53E+00
 PB-214       5.5587E+00    5.5587E+00    1.248E+01%                1.35E+00
 BI-207 #A    1.1486E-01    1.1486E-01    1.519E+02%                6.20E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.22E+00
 BI-214       5.0768E+00    5.0768E+00    1.600E+01%                1.61E+00
 BI-210M#A   -1.6268E-01   -1.6268E-01    1.677E+02%                9.53E-01
 RA-224 #A    2.4006E-01    2.4006E-01    2.214E+03%                1.85E+01
 AC-228       7.8037E+00    7.8037E+00    1.316E+01%                1.65E+00
 TH-227 #A    7.8486E-01    7.8486E-01    1.157E+02%                9.15E+00
 TH-229 #A    7.3379E-01    7.3379E-01    2.995E+02%                1.25E+01
 TH-234 #A    9.0832E+00    9.0832E+00    3.321E+01%                1.92E+01
 PA-231 #A    1.0888E+01    1.0888E+01    3.611E+01%                1.55E+01
 PA-233  A    5.8879E-01    5.8879E-01    5.306E+01%                1.26E+00
 PA-234 #A   -9.9224E-01   -9.9224E-01    8.160E+01%                2.71E+00
 PA-234M#A   -3.7137E+00   -3.7137E+00    8.433E+02%                1.16E+02
 U-235  #A   -3.7219E-01   -3.7219E-01    3.180E+02%                4.12E+00
 AM-241 #A   -6.5818E-01   -6.5818E-01    9.909E+01%                2.19E+00
 Np-237  A    5.6300E-01    5.6300E-01    1.697E+02%                3.29E+00
 Ir-192 #A    5.7717E-01    5.7717E-01    2.052E+01%                6.67E-01
 Cs-136 #A    2.1917E-02    2.1918E-02    8.173E+02%                6.81E-01
 Np-239 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.87E+00
 Nd-147 #A   -9.1216E-01   -9.1220E-01    1.589E+02%                5.11E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     1.753E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 1.7534825E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140330
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-3-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-3-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:25         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:25:32      Real Time: 1803   sec
        Analysis Time: 2/5/2014 15:56         Dead Time: 0.18   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.222E-01         1545.0     1.888E+00    1.888E+00    7.006E+00
NA-22      1.243E-01          230.7     2.868E-01    2.868E-01    1.076E+00
K-40       1.697E+02            6.4     1.091E+01    1.394E+01    8.383E+00
Sc-46      7.165E-01           35.0     2.511E-01    2.537E-01    8.186E-01
CR-51      7.628E-01          210.1     1.603E+00    1.603E+00    5.739E+00
MN-54      2.915E-01           78.3     2.282E-01    2.287E-01    7.730E-01
FE-59      2.136E-01          275.5     5.885E-01    5.886E-01    2.159E+00
Co-56      1.136E-01          238.9     2.714E-01    2.714E-01    1.205E+00
CO-57     -8.907E-02          199.7     1.779E-01    1.779E-01    6.152E-01
CO-58     -1.076E-01          233.8     2.515E-01    2.516E-01    9.226E-01
CO-60      1.386E-01          103.9     1.441E-01    1.442E-01    1.171E+00
ZN-65     -1.372E+00           80.7     1.107E+00    1.109E+00    3.719E+00
NB-94      2.037E-02          559.1     1.139E-01    1.139E-01    9.000E-01
ZR-95      5.533E-03         7474.0     4.136E-01    4.136E-01    1.582E+00
NB-95      2.755E-01           80.7     2.224E-01    2.229E-01    7.563E-01
RU-103     3.021E-02          699.0     2.112E-01    2.112E-01    7.847E-01
RH-106     1.767E+00          121.7     2.150E+00    2.152E+00    7.590E+00
AG-108M   -2.206E-02          809.2     1.785E-01    1.785E-01    6.702E-01
AG-110M   -3.845E-01          122.9     4.725E-01    4.729E-01    1.648E+00
SN-113     2.838E-01          107.2     3.043E-01    3.047E-01    1.051E+00
SB-124     1.385E-01          157.8     2.186E-01    2.187E-01    7.829E-01
SB-125     2.353E-01          302.5     7.118E-01    7.119E-01    2.307E+00
I-131     -1.201E-01          187.1     2.247E-01    2.248E-01    7.984E-01
Gd-153    -4.892E-01          114.6     5.606E-01    5.614E-01    1.903E+00
Ga-68      3.241E+00          336.5     1.091E+01    1.091E+01    4.049E+01
Tc-99m    -1.257E-01          141.0     1.773E-01    1.775E-01    6.088E-01
BA-133     4.585E-02          132.8     6.090E-02    6.095E-02    1.286E+00
CS-134    -3.736E-01          103.2     3.853E-01    3.858E-01    1.311E+00
CS-137    -1.644E-01          206.4     3.392E-01    3.394E-01    1.208E+00
CE-139     9.367E-02          203.2     1.903E-01    1.905E-01    6.630E-01
Ba-140    -5.715E-02         1601.0     9.150E-01    9.150E-01    3.384E+00
La-140    -8.199E-02          275.6     2.259E-01    2.260E-01    9.174E-01
CE-141    -2.287E-01          156.7     3.583E-01    3.585E-01    1.229E+00
CE-144     1.699E-02         8219.0     1.396E+00    1.396E+00    4.931E+00
PM-144     0.000E+00         1000.0     1.035E-01    1.035E-01    1.299E+00
EU-152     1.312E+00           65.4     8.583E-01    8.610E-01    2.207E+00
EU-154     6.210E-01          130.6     8.107E-01    8.113E-01    7.676E+00
EU-155     8.228E-01           63.2     5.196E-01    5.215E-01    2.583E+00
HF-181     1.824E-01          115.6     2.109E-01    2.111E-01    7.433E-01
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Ta-182     3.225E+00           36.0     1.161E+00    1.172E+00    3.401E+00
Hg-203    -1.015E-01          229.2     2.326E-01    2.326E-01    8.191E-01
TL-208     2.104E+00           15.2     3.190E-01    3.372E-01    5.939E-01
pm-146     0.000E+00         1000.0     1.834E-01    1.834E-01    3.276E+00
y-88       3.700E-01           79.4     2.939E-01    2.945E-01    9.952E-01
Cd-113m   -1.646E+03          172.0     2.831E+03    2.833E+03    9.931E+03
Cd-109    -8.296E-01          675.1     5.600E+00    5.601E+00    1.935E+01
PB-210     2.349E+01           48.8     1.146E+01    1.154E+01    3.276E+01
PB-212     5.566E+00           12.2     6.766E-01    7.664E-01    1.479E+00
PB-214     6.443E+00           12.6     8.115E-01    8.779E-01    2.248E+00
BI-207    -3.145E-03         7859.0     2.471E-01    2.471E-01    9.136E-01
BI-212     5.606E+00           65.0     3.643E+00    3.654E+00    1.200E+01
BI-214     6.213E+00           13.5     8.365E-01    8.966E-01    1.656E+00
BI-210M    4.058E-01           64.9     2.634E-01    2.645E-01    8.678E-01
RA-224    -2.848E+01           38.2     1.087E+01    1.102E+01    3.498E+01
AC-228     6.538E+00           14.7     9.604E-01    1.017E+00    1.778E+00
TH-227     4.208E+00           34.4     1.447E+00    1.473E+00    6.917E+00
TH-229     9.228E-01          407.8     3.763E+00    3.763E+00    1.328E+01
TH-234     1.413E+01           59.5     8.405E+00    8.437E+00    2.340E+01
PA-231     5.140E+00          114.5     5.883E+00    5.890E+00    2.036E+01
PA-233    -2.662E-01          223.8     5.956E-01    5.958E-01    2.091E+00
PA-234     1.429E+00           71.2     1.018E+00    1.020E+00    2.897E+00
PA-234M   -2.288E+00          103.8     2.374E+00    2.377E+00    1.552E+02
U-235      1.664E+00           89.3     1.487E+00    1.489E+00    4.842E+00
AM-241    -2.965E+00           48.9     1.450E+00    1.459E+00    4.741E+00
Np-237     2.085E+00           76.8     1.602E+00    1.606E+00    5.332E+00
Ir-192    -3.159E-02          272.2     8.599E-02    8.601E-02    7.946E-01
Cs-136     9.065E-02           96.7     8.768E-02    8.783E-02    1.058E+00
Np-239     6.062E-01          111.9     6.786E-01    6.796E-01    2.306E+00
Nd-147    -5.283E-01          326.2     1.723E+00    1.724E+00    6.258E+00
-----------------------------------------------------------------------------
Total      2.713E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-3-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140330.An1

 Acquisition information
        Start time:                 2/5/2014 3:25:32 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.18 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:25:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1682

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.47       36.  25.97   0.41  2.004E-02    46.54   4.250    PBC<MDA PB210 
    49.82       43.  34.39   0.83  2.267E-02    50.14   8.000    PBC<MDA TH227 
    56.49      636.   7.85   1.36  2.698E-02
    62.90       30.  31.36   1.21  3.101E-02    63.29   3.810    PBC<MDA TH234 
    74.76       56.  25.41   0.86  3.630E-02
    77.09       74.  21.12   0.86  3.715E-02
    86.73       19.  80.97   0.87  3.982E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.456E-01 EU155 
    86.93       20.  76.82   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.894E-01 EU155 
    92.80       83.  26.37   0.49  4.099E-02    92.59   5.584    PBC<MDA TH234 
    93.37        7. 224.41   0.88  4.107E-02    93.35   5.561    PBC<MDA AC228 
    99.35       17.  65.57   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   105.09       10. 111.95   0.89  4.217E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.062E-01 Np239 
   105.11       13.  96.93   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  7.372E-01 Np239 
   131.41       10. 118.35   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
   144.14        9. 123.07   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  1.151E+00 U235  
   163.29        4. 220.02   0.95  3.619E-02   163.38   5.080    PBC<MDA U235  
                                               163.38   5.080  1.320E+00 U235  
   165.64        5. 203.16   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   193.64        2. 407.75   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   205.10        9.  90.94   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  3.136E+00 U235  
   238.51      124.  10.93   1.46  2.857E-02   238.63  43.300  5.565E+00 PB212 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.66       48.  27.38   0.63  2.830E-02   242.00   7.430  1.260E+01 PB214 
   267.16       10.  64.91   1.05  2.652E-02   265.83  50.000    PBC<MDA BI210M
   295.01       58.  16.02   0.63  2.466E-02   295.09  19.300  6.798E+00 PB214 
   295.95        2. 636.73   1.08  2.461E-02   295.95  30.160    PBC<MDA Ir192 
                                               295.95  30.160  1.145E-01 Ir192 
   302.98        6. 141.04   1.09  2.422E-02   302.85  18.330    PBC<MDA BA133 
   304.32        6. 114.47   1.09  2.423E-02   304.85   4.290    PBC<MDA Ba140 
   319.39        3. 210.11   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   338.08       39.  22.06   0.54  2.241E-02   338.32  12.010  8.051E+00 AC228 
   343.44        7.  95.50   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  6.739E-01 EU152 
   351.80       92.  16.07   1.23  2.179E-02   351.93  37.600  6.261E+00 PB214 
   392.11        7. 107.23   1.17  2.020E-02   391.69  64.000    PBC<MDA SN113 
   463.50        2. 302.48   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   480.78        5. 115.62   1.26  1.740E-02   482.00  80.500    PBC<MDA HF181 
   497.92        1. 699.00   1.27  1.701E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  3.021E-02 RU103 
   511.10       40.  23.81   1.29  1.666E-02   511.86  20.000  6.588E+00 RH106 
                                               511.86  20.000  6.588E+00 RH106 
   583.47       48.  13.61   0.75  1.514E-02   583.02  84.500  2.104E+00 TL208 
   604.70        4. 157.83   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.13       76.  11.87   1.30  1.466E-02   609.31  46.090  6.248E+00 BI214 
                                               610.30   5.750  5.014E+01 RU103 
                                               610.30   5.750  5.014E+01 RU103 
   609.18       59.  16.83   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.867E+01 RU103 
   619.38        5. 121.74   1.39  1.444E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.766E+00 RH106 
   635.65        1. 485.98   1.40  1.421E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  6.247E-01 I131  
   727.12       10.  64.99   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   768.32        6.  80.72   1.52  1.237E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   768.51        5.  76.46   1.52  1.237E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   779.48        6. 105.97   1.53  1.222E-02   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  2.141E+00 EU152 
   794.93        5.  88.93   1.54  1.202E-02   795.87  85.530    PBC<MDA CS134 
   836.36        6.  78.29   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   860.49        4. 149.44   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   870.46        1. 559.14   1.61  1.123E-02   871.10  99.890    PBC<MDA NB94  
   873.22        1. 670.21   1.61  1.121E-02   873.23  12.270    PBC<MDA EU154 
   880.30        5. 113.42   1.62  1.114E-02   880.53   6.000    PBC<MDA PA234 
   890.46        6.  81.81   1.63  1.106E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  2.935E-01 Sc46  
   896.33        7.  79.42   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.33       34.  19.40   0.55  1.086E-02   911.07  29.000  5.912E+00 AC228 
   945.25        6.  79.31   1.67  1.055E-02   946.02  13.400    PBC<MDA PA234 
   965.16        5. 134.71   1.69  1.040E-02   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  1.736E+00 EU152 
   969.38        7.  91.01   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
   996.57        4. 130.56   1.72  1.014E-02   996.33  10.600    PBC<MDA EU154 
  1047.99        5.  96.72   1.76  9.757E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.54        2. 336.49   1.78  9.553E-03  1077.40   3.300    PBC<MDA Ga68  
  1098.47        2. 275.53   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1120.79       19.  35.04   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.140E+00 Sc46  
                                              1121.30  34.900  3.266E+00 Ta182 
                                              1120.55  99.987  1.140E+00 Sc46  
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                                              1121.30  34.900  3.266E+00 Ta182 

Page 242 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1120.80       14.  35.95   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.80       19.  36.00   1.82  9.265E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.125E+00 Sc46  
                                              1121.30  34.900  3.225E+00 Ta182 
  1173.88        5. 103.95   1.86  8.948E-03  1173.24  99.900    PBC<MDA CO60  
  1189.46        4. 158.63   1.87  8.856E-03  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  1.419E+00 Ta182 
  1238.20        3. 238.87   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1275.96        2. 230.69   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
  1277.73        2. 242.38   1.94  8.393E-03  1274.54  35.190    PBC<MDA EU154 
  1408.27        3. 158.31   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  9.844E-01 EU152 
  1460.88      246.   6.32   2.19  7.547E-03  1460.83  10.670  1.697E+02 K40   
  1764.51       12.  25.18   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   225.70    56.49       417.       666. 2.470E+04    5.81   1.364  -      s 
   298.75    74.76        77.        46. 1.276E+03   34.18   0.670  -        
   308.08    77.10       102.        80. 2.140E+03   26.33   0.804  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.62    46.47       104.        36.     0.020    25.97   0.410s
 TH-227    199.03    49.82        90.        43.     0.024    34.39   0.831s
 AM-241    235.35    58.91       338.       -55.    -0.031    48.92   0.841s
 TH-234    251.31    62.90       102.        30.     0.017    31.36   1.207s
 BA-133    326.61    81.73       104.        -7.    -0.004   205.16   0.863s
 Np-237    347.40    86.93       103.        20.     0.011    76.82   0.868 
 EU-155    346.58    86.73       104.        19.     0.010    80.97   0.868 
 Cd-109    351.77    88.02       116.        -2.    -0.001   675.12   0.870s
 TH-234    370.03    92.59       104.        23.     0.013    21.13   0.875D
 AC-228    373.06    93.35       135.         7.     0.004   224.41   0.875D
 Gd-153    387.50    96.96        74.       -11.    -0.006   114.60   0.880s
 Np-239    397.06    99.35        51.        17.     0.009    65.57   0.882s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153    411.95   103.07        72.        -2.    -0.001   488.83   0.886s
 EU-155    420.09   105.11        69.        13.     0.007    96.93   0.888s
 Np-239    420.02   105.09        63.        10.     0.006   111.95   0.889s
 EU-152    488.55   122.23        61.        -5.    -0.003   238.63   0.904s
 CO-57     488.14   122.13        63.        -6.    -0.003   199.67   0.905s
 PA-234    525.23   131.41        59.        10.     0.005   118.35   0.914s
 HF-181    546.67   136.77        59.        -7.    -0.004   151.92   0.919s
 CO-57     546.63   136.76        59.        -8.    -0.004   148.69   0.919s
 Tc-99m    560.36   140.19        57.        -8.    -0.004   141.04   0.924s
 U-235     576.16   144.14        56.         9.     0.005   123.07   0.927s
 CE-141    584.67   146.27        70.        -8.    -0.004   156.70   0.929s
 Ba-140    650.07   162.63        49.        -1.    -0.001   831.25   0.946s
 U-235     652.72   163.29        44.         4.     0.002   220.02   0.947s
 CE-139    662.10   165.64        48.         5.     0.003   203.16   0.949s
 TH-229    774.06   193.64        47.         2.     0.001   407.75   0.977s
 U-235     819.90   205.10        29.         9.     0.005    90.94   0.989s
 TH-229    843.50   211.00        52.        -5.    -0.003   195.21   0.994s
 TH-227    941.39   235.48        79.       -11.    -0.006   119.25   1.019s
 PB-212    953.51   238.51        42.       124.     0.069    10.93   1.464s
 RA-224    959.14   239.92       229.       -60.    -0.033    38.16   1.024s
 PB-214    966.08   241.66        39.        48.     0.026    27.38   0.625s
 TH-227   1024.58   256.29        37.        -1.    -0.001   589.29   1.040s
 Cd-113m  1052.42   263.25        31.        -5.    -0.003   171.96   1.047s
 BI-210M  1068.07   267.16        15.        10.     0.005    64.91   1.049s
 Hg-203   1117.77   279.59        36.        -4.    -0.002   229.25   1.062s
 I-131    1136.42   284.26        29.        -4.    -0.002   200.78   1.067s
 PB-214   1179.44   295.01        19.        58.     0.032    16.02   0.625s
 Ir-192   1183.19   295.95        47.         2.     0.001   636.73   1.079s
 PB-212   1201.96   300.64        41.        -4.    -0.002   222.67   1.083s
 PA-231   1201.27   300.47        41.        -4.    -0.002   222.38   1.083s
 PA-233   1201.29   300.48        41.        -4.    -0.002   222.56   1.083s
 PA-231   1216.68   304.32        24.         6.     0.004   114.47   1.085s
 BA-133   1211.30   302.98        33.         6.     0.003   141.04   1.086s
 Ir-192   1231.59   308.05        31.        -3.    -0.001   313.65   1.091s
 PA-233   1247.15   311.94        40.        -4.    -0.002   223.79   1.094s
 Ir-192   1262.15   315.70        32.        -3.    -0.002   272.23   1.099s
 CR-51    1276.93   319.39        21.         3.     0.002   210.11   1.102s
 La-140   1314.87   328.88        28.        -3.    -0.001   287.57   1.111s
 AC-228   1351.65   338.08        10.        39.     0.022    22.06   0.538s
 Cs-136   1359.69   340.09        47.        -4.    -0.002   238.93   1.122s
 EU-152   1373.10   343.44        20.         7.     0.004    95.50   1.126 
 HF-181   1384.56   346.30        27.        -1.     0.000   953.35   1.127s
 PB-214   1406.52   351.80        43.        92.     0.051    16.07   1.227s
 BA-133   1419.59   355.06        37.        -4.    -0.002   225.17   1.137s
 I-131    1456.88   364.39        23.        -4.    -0.002   187.06   1.146s
 SN-113   1567.74   392.11        22.         7.     0.004   107.23   1.172s
 AG-108M  1737.73   434.62        15.        -1.     0.000   809.21   1.212s
 pm-146   1817.37   454.53        24.        -4.    -0.002   166.69   1.231s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1853.24   463.50        18.         2.     0.001   302.48   1.240s
 Ir-192   1873.63   468.60        22.        -3.    -0.002   234.25   1.245s
 HF-181   1922.34   480.78        12.         5.     0.003   115.62   1.258s
 La-140   1941.86   485.66        21.        -2.    -0.001   370.51   1.263s
 RU-103   1990.90   497.92        17.         1.     0.000   699.00   1.272s
 RH-106   2043.60   511.10        24.        40.     0.022    23.81   1.286s
 Nd-147   2124.86   531.42        20.        -2.    -0.001   326.23   1.304s
 CS-134   2277.44   569.56        25.        -1.    -0.001   487.03   1.340s
 TL-208   2333.07   583.47         6.        48.     0.027    13.61   0.750s
 SB-125   2400.22   600.26        22.        -3.    -0.002   210.95   1.369s
 SB-124   2417.97   604.70        15.         4.     0.002   157.83   1.370s
 CS-134   2425.01   606.46        45.       -10.    -0.005   103.15   1.372s
 BI-214   2435.68   609.13        14.        76.     0.042    11.87   1.297s
 RU-103   2435.90   609.18        19.        59.     0.033    16.83   1.377s
 AG-108M  2447.95   612.20        23.        -7.    -0.004   109.30   1.381s
 PM-144   2468.77   617.40        21.        -3.    -0.002   222.10   1.385s
 RH-106   2476.67   619.38        13.         5.     0.003   121.74   1.388s
 SB-125   2541.76   635.65        15.         1.     0.001   485.98   1.401s
 CS-137   2647.69   662.13        24.        -3.    -0.002   206.36   1.424s
 SB-124   2892.52   723.34        21.        -3.    -0.002   238.94   1.479s
 AG-108M  2894.16   723.75        24.        -3.    -0.002   218.58   1.480s
 EU-154   2892.19   723.26        23.        -3.    -0.002   213.58   1.480s
 BI-212   2907.65   727.12        15.        10.     0.005    64.99   1.483s
 pm-146   2949.12   737.49        13.        -2.    -0.001   309.83   1.491s
 NB-95    3072.45   768.32         9.         6.     0.003    80.72   1.518s
 PA-234M  3073.20   768.51        11.         5.     0.003    76.46   1.518s
 EU-152   3117.08   779.48        18.         6.     0.003   105.97   1.529s
 BI-212   3142.41   785.81        17.        -1.     0.000   658.57   1.535s
 CS-134   3178.87   794.93         9.         5.     0.003    88.93   1.544s
 CO-58    3241.25   810.52        13.        -2.    -0.001   233.82   1.557s
 Cs-136   3278.86   819.93        18.        -2.    -0.001   261.57   1.564s
 MN-54    3344.62   836.36         8.         6.     0.003    78.29   1.579s
 TL-208   3441.13   860.49        14.         4.     0.002   149.44   1.601s
 NB-94    3481.03   870.46        12.         1.     0.000   559.14   1.610s
 EU-154   3492.06   873.22        12.         1.     0.000   670.21   1.612s
 PA-234   3520.36   880.30        11.         5.     0.003   113.42   1.618s
 PA-234   3535.99   884.20        21.        -6.    -0.003   125.21   1.620s
 AG-110M  3535.44   884.07        21.        -6.    -0.003   122.88   1.622s
 Sc-46    3561.01   890.46         8.         6.     0.003    81.81   1.626s
 y-88     3584.51   896.33        11.         7.     0.004    79.42   1.633s
 AC-228   3644.50   911.33         2.        34.     0.019    19.40   0.546s
 AG-110M  3750.19   937.75        17.        -2.    -0.001   390.13   1.667s
 PA-234   3780.22   945.25         9.         6.     0.003    79.31   1.674s
 EU-152   3859.88   965.16        18.         5.     0.003   134.71   1.690s
 AC-228   3876.76   969.38        19.         7.     0.004    91.01   1.694s
 EU-154   3985.50   996.57        11.         4.     0.002   130.56   1.717s
 EU-154   4016.19  1004.24        19.        -2.    -0.001   314.20   1.724s
 Cs-136   4191.22  1047.99         8.         5.     0.003    96.72   1.760s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68    4309.45  1077.54        13.         2.     0.001   336.49   1.784s
 FE-59    4393.18  1098.47        15.         2.     0.001   275.53   1.802s
 EU-152   4448.54  1112.30        16.        -1.     0.000   869.24   1.812s
 ZN-65    4473.35  1118.50        38.       -12.    -0.006    80.67   1.815s
 BI-214   4482.53  1120.80        18.        14.     0.008    35.95   1.819s
 Sc-46    4482.49  1120.79        13.        19.     0.011    35.04   1.819s
 Ta-182   4482.56  1120.80        13.        19.     0.010    36.00   1.820s
 CO-60    4694.92  1173.88        11.         5.     0.003   103.95   1.862s
 Ta-182   4757.24  1189.46        15.         4.     0.002   158.63   1.875s
 Ta-182   4884.23  1221.19        19.        -2.    -0.001   317.14   1.900s
 Co-56    4952.26  1238.20        21.         3.     0.002   238.87   1.914s
 NA-22    5103.38  1275.96         8.         2.     0.001   230.69   1.942s
 EU-154   5110.44  1277.73         7.         2.     0.001   242.38   1.942s
 FE-59    5159.44  1289.97        13.        -2.    -0.001   248.40   1.956s
 CO-60    5332.98  1333.34        10.        -1.     0.000   844.61   1.987s
 AG-110M  5536.35  1384.16        11.        -1.     0.000   926.46   2.027s
 EU-152   5632.79  1408.27         9.         3.     0.002   158.31   2.045s
 K-40     5843.36  1460.88         4.       246.     0.137     6.32   2.194 
 La-140   6384.99  1596.22         3.        -1.    -0.001   275.57   2.183s
 BI-214   7058.56  1764.51         5.        12.     0.007    25.18   2.301s
 Co-56    7071.28  1767.69        15.        -6.    -0.003    96.01   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.2221E-01                                      5.31E+01             
                           477.60-1.222E-01 %(  7.006E+00 1.54E+03 1.05E+01 G  
 
NA-22    C   1.2430E-01                                      9.50E+02             
                          1274.53 1.243E-01 ?(  1.076E+00 2.31E+02 9.99E+01 G  
 
K-40     N   1.6965E+02                                      4.66E+11             
                          1460.83 1.697E+02  (P 8.383E+00 6.32E+00 1.07E+01 G  
 
Sc-46    F   7.1651E-01                                      8.38E+01             
                           889.28 2.935E-01 ?(  8.186E-01 8.18E+01 1.00E+02 G  
                          1120.55 1.140E+00 ?(  1.157E+00 3.50E+01 1.00E+02 G  
 
CR-51    F   7.6275E-01                                      2.77E+01             
                           320.08 7.628E-01 ?(  5.739E+00 2.10E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   2.9147E-01                                      3.12E+02             
                           834.85 2.915E-01 ?(  7.730E-01 7.83E+01 1.00E+02 G  
 
FE-59    F   2.1358E-01                                      4.45E+01             
                          1099.25 2.136E-01 &(  2.159E+00 2.76E+02 5.65E+01 G  
                          1291.60-3.331E-01 +   3.041E+00 2.48E+02 4.32E+01 G  
 
Co-56    C   1.1360E-01                                      7.73E+01             
                           846.77 6.259E-03 %(  1.205E+00 5.21E+03 9.99E+01 G  
                          1238.28 2.760E-01 ?(  2.369E+00 2.39E+02 6.61E+01 G  
                          1037.84-1.334E-02 %   8.672E+00 1.73E+04 1.41E+01 G  
                          1771.35-3.481E+00 +   1.152E+01 9.60E+01 1.55E+01  A 
 
CO-57    C  -8.9072E-02                                      2.72E+02             
                           122.06-8.907E-02 ?(  6.152E-01 2.00E+02 8.56E+01 G  
                           136.47-9.688E-01 +   4.951E+00 1.49E+02 1.07E+01 G  
 
CO-58    C  -1.0757E-01                                      7.09E+01             
                           810.78-1.076E-01 ?(  9.226E-01 2.34E+02 9.95E+01 G  
 
CO-60    F   1.3860E-01                                      1.93E+03             
                          1332.50-3.587E-02 ?(  1.171E+00 8.45E+02 1.00E+02 G  
                          1173.24 3.132E-01 &(  1.138E+00 1.04E+02 9.99E+01 G  
 
ZN-65    F  -1.3724E+00                                      2.44E+02             
                          1115.55-1.372E+00 ?(  3.719E+00 8.07E+01 5.06E+01 G  
 
NB-94    I   2.0372E-02                                      7.41E+06             
                           702.63-4.146E-03 %(  9.000E-01 5.74E+03 9.79E+01 G  
                           871.10 4.440E-02 &(  9.376E-01 5.59E+02 9.99E+01 G  
 
ZR-95    I   5.5332E-03                                      6.40E+01             
                           756.73 5.533E-03 %(  1.582E+00 7.47E+03 5.45E+01 G  
                           724.20 0.000E+00 -   2.712E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   2.7551E-01                                      6.40E+01             
                           765.79 2.755E-01 ?(  7.563E-01 8.07E+01 9.98E+01 G  
 
RU-103   I   3.0213E-02                                      3.93E+01             
                           497.05 3.021E-02 ?(  7.847E-01 6.99E+02 9.09E+01 G  
                           610.30 3.867E+01 ?   1.531E+01 1.68E+01 5.75E+00 GA 
 
RH-106   I   1.7665E+00                                      3.74E+02             
                           621.92 1.766E+00 ?(  7.590E+00 1.22E+02 9.93E+00 G  
                          1050.36 0.000E+00 -   6.560E+01 1.00E+03 1.56E+00 G  
                           511.86 6.588E+00 ?   4.296E+00 2.38E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -2.2061E-02                                      1.53E+05             
                           433.94-2.206E-02 ?(  6.702E-01 8.09E+02 9.05E+01 G  
                           722.94-1.563E-01 +   1.218E+00 2.19E+02 9.08E+01 G  
                           614.28-2.803E-01 +   1.058E+00 1.09E+02 8.98E+01 G  
 
AG-110M  F  -3.8452E-01                                      2.50E+02             
                           884.68-3.845E-01 ?(  1.648E+00 1.23E+02 7.27E+01 G  
                           657.76 0.000E+00 &   8.834E-01 1.00E+03 9.46E+01 G  
                           937.49-2.295E-01 +   3.298E+00 3.90E+02 3.44E+01 G  
                          1384.30-1.496E-01 +   5.301E+00 9.26E+02 2.43E+01 G  
                           763.94 0.000E+00 +   5.747E+00 1.00E+03 2.23E+01 G  
 
SN-113   F   2.8380E-01                                      1.15E+02             
                           391.69 2.838E-01 &(  1.051E+00 1.07E+02 6.40E+01 G  
 
SB-124   F   1.3850E-01                                      6.02E+01             
                           602.73 1.385E-01 ?(  7.829E-01 1.58E+02 9.83E+01 G  
                          1690.98-1.402E-02 %   2.379E+00 4.15E+03 4.78E+01 G  
                           722.79-1.126E+00 +   9.662E+00 2.39E+02 1.08E+01 G  
 
SB-125   I   2.3532E-01                                      1.01E+03             
                           427.88 4.391E-02 &(  2.307E+00 1.42E+03 2.96E+01 G  
                           600.50-6.773E-01 +   5.110E+00 2.11E+02 1.79E+01 G  
                           635.89 3.955E-01 ?(  7.153E+00 4.86E+02 1.13E+01 G  
                           463.37 6.034E-01 ?(  6.654E+00 3.02E+02 1.05E+01 G  
 
I-131    I  -1.2014E-01                                      8.02E+00             
                           364.48-1.201E-01 ?(  7.984E-01 1.87E+02 8.17E+01 G  
                           284.30-1.411E+00 +   1.000E+01 2.01E+02 6.14E+00 G  
                           636.97-2.012E-01 &   1.183E+01 1.57E+03 7.17E+00 G  
 
Gd-153   F  -4.8922E-01                                      2.42E+02             
                            97.50-4.892E-01 ?(  1.903E+00 1.15E+02 3.00E+01 G  
                           103.20-1.499E-01 +   2.557E+00 4.89E+02 2.18E+01 G  
 
Ga-68    C   3.2412E+00                                      4.71E-02             
                          1077.40 3.241E+00 ?(  4.049E+01 3.36E+02 3.30E+00 G  
 
Tc-99m   I  -1.2573E-01                                      2.51E-01             
                           140.51-1.257E-01 ?(  6.088E-01 1.41E+02 8.93E+01 G  
 
BA-133   F   4.5845E-02                                      3.85E+03             
                           356.00-1.623E-01 ?(  1.286E+00 2.25E+02 6.20E+01 G  
                           302.85 7.504E-01 ?(  3.677E+00 1.41E+02 1.83E+01 G  
                           383.84 1.713E-02 %   8.311E+00 1.33E+04 8.94E+00 GA 
                            80.99-3.045E-01 +   2.139E+00 2.05E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -3.7357E-01                                      7.54E+02             
                           604.71-3.736E-01 ?(  1.311E+00 1.03E+02 9.76E+01 G  
                           795.87 2.899E-01 +   8.891E-01 8.89E+01 8.55E+01 G  
                           569.32-3.435E-01 +   6.068E+00 4.87E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.540E+01 1.00E+03 8.69E+00 G  
                           563.24-1.031E-01 %   8.045E+00 2.04E+03 8.35E+00 G  
 
CS-137   I  -1.6440E-01                                      1.10E+04             
                           661.66-1.644E-01 ?(  1.208E+00 2.06E+02 8.52E+01 G  
 
CE-139   F   9.3669E-02                                      1.38E+02             
                           165.85 9.367E-02 ?(  6.630E-01 2.03E+02 7.99E+01 G  
 
Ba-140   I  -5.7147E-02                                      1.28E+01             
                           537.26-5.715E-02 %(  3.384E+00 1.60E+03 2.44E+01 G  
                           162.66-2.951E-01 +   8.701E+00 8.31E+02 6.22E+00 G  
                           304.85 0.000E+00 +   1.768E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -8.1986E-02                                      1.28E+01             
                          1596.21-8.199E-02 ?(  9.174E-01 2.76E+02 9.54E+01 G  
                           487.02-1.257E-01 +   1.694E+00 3.71E+02 4.55E+01 G  
                           328.76-3.207E-01 +   3.294E+00 2.88E+02 2.03E+01 G  
                           815.77 0.000E+00 +   3.250E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -2.2867E-01                                      3.25E+01             
                           145.44-2.287E-01 ?(  1.229E+00 1.57E+02 4.82E+01 G  
 
CE-144   I   1.6985E-02                                      2.85E+02             
                           133.54 1.698E-02 &(  4.931E+00 8.22E+03 1.11E+01 G  
 
EU-152   F   1.3123E+00                                      4.94E+03             
                           344.29 6.739E-01 ?(  2.207E+00 9.55E+01 2.65E+01 G  
                          1112.07-2.904E-01 -   9.419E+00 8.69E+02 1.36E+01 G  
                           121.78-2.199E-01 -   1.823E+00 2.39E+02 2.86E+01 G  
                           778.92 2.141E+00 ?(  7.862E+00 1.06E+02 1.29E+01 G  
                           964.11 1.736E+00 ?(  8.237E+00 1.35E+02 1.46E+01 G  
                           244.69 4.251E-03 %   9.318E+00 6.15E+04 7.58E+00 G  
                          1408.00 9.844E-01 ?   5.690E+00 1.58E+02 2.10E+01 GA 
 
EU-154   I   6.2095E-01                                      3.14E+03             
                           873.23 3.025E-01 ?(  7.676E+00 6.70E+02 1.23E+01 G  
                           123.10-9.765E-03 %   1.204E+00 3.47E+03 4.08E+01 G  
                          1274.54 3.011E-01 ?(  2.783E+00 2.42E+02 3.52E+01 G  
                           723.36-6.974E-01 +   5.318E+00 2.14E+02 2.02E+01 G  
                          1004.77-6.112E-01 +   6.995E+00 3.14E+02 1.80E+01 G  
                           996.33 2.051E+00 ?(  9.547E+00 1.31E+02 1.06E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   8.2277E-01                                      1.81E+03             
                           105.31 7.898E-01  (  2.583E+00 9.69E+01 2.12E+01 G  
                            86.54 8.456E-01  (  2.285E+00 8.10E+01 3.07E+01 G  
 
HF-181   F   1.8239E-01                                      4.24E+01             
                           482.00 1.824E-01 ?(  7.433E-01 1.16E+02 8.05E+01 G  
                           133.02 1.632E-02 %   1.153E+00 1.99E+03 4.33E+01 G  
                           345.83-1.286E-01 -   4.463E+00 9.53E+02 1.51E+01 G  
                           136.30-1.728E+00 +   9.028E+00 1.52E+02 5.85E+00 G  
 
Ta-182   F   3.2246E+00                                      1.14E+02             
                          1121.30 3.225E+00 ?(  3.401E+00 3.60E+01 3.49E+01 G  
                          1221.41-4.739E-01 -   5.471E+00 3.17E+02 2.70E+01 G  
                          1189.05 1.419E+00 -   8.050E+00 1.59E+02 1.62E+01 G  
 
Hg-203   F  -1.0145E-01                                      4.66E+01             
                           279.20-1.015E-01 &(  8.191E-01 2.29E+02 8.15E+01 G  
 
TL-208   N   2.1037E+00                                      6.98E+02             
                           583.02 2.104E+00  (P 5.939E-01 1.36E+01 8.45E+01 G  
                           277.28-6.409E-02 % P 1.165E+01 1.00E+03 6.31E+00 G  
                           860.56 1.489E+00 &   7.955E+00 1.49E+02 1.24E+01 G  
 
y-88     F   3.6999E-01                                      1.07E+02             
                           898.04 3.700E-01 &(  9.952E-01 7.94E+01 9.37E+01 G  
                          1836.06 0.000E+00 -   6.550E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.6464E+03                                      5.33E+03             
                           263.70-1.646E+03 ?(  9.931E+03 1.72E+02 6.00E-03   K
 
Cd-109   F  -8.2955E-01                                      4.53E+02             
                            88.04-8.296E-01 ?(  1.935E+01 6.75E+02 3.79E+00 G  
 
PB-210   N   2.3493E+01                                      8.14E+03             
                            46.54 2.349E+01  (P 3.276E+01 2.60E+01 4.25E+00 G  
 
PB-212   N   5.5655E+00                                      6.98E+02             
                           238.63 5.565E+00  (P 1.479E+00 1.09E+01 4.33E+01 G  
                           300.03-2.899E+00 -   2.264E+01 2.23E+02 3.28E+00 GA 
 
PB-214   N   6.4430E+00                                      5.84E+05             
                           351.93 6.261E+00 *(P 2.248E+00 1.61E+01 3.76E+01 G  
                           295.09 6.798E+00  (P 2.671E+00 1.60E+01 1.93E+01 G  
                           242.00 1.260E+01 + P 8.437E+00 2.74E+01 7.43E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -3.1448E-03                                      1.18E+04             
                           569.70-3.145E-03 %(  9.136E-01 7.86E+03 9.77E+01 G  
                          1063.66 0.000E+00 +   2.340E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   5.6055E+00                                      6.98E+02             
                           727.17 5.606E+00  (  1.200E+01 6.50E+01 7.55E+00 G  
                           785.42-3.191E+00 -   7.803E+01 6.59E+02 1.28E+00 GA 
 
BI-214   N   6.2132E+00                                      5.84E+05             
                           609.31 6.248E+00 *(P 1.656E+00 1.19E+01 4.61E+01 G  
                          1120.29 5.712E+00 ?(P 8.867E+00 3.59E+01 1.51E+01 G  
                          1764.49 6.600E+00 ?(P 7.093E+00 2.52E+01 1.54E+01 G  
 
BI-210M  T   4.0584E-01                                      1.10E+09             
                           265.83 4.058E-01 ?(  8.678E-01 6.49E+01 5.00E+01 G  
                           304.90 0.000E+00 -   2.709E+00 1.00E+03 2.80E+01 G  
 
RA-224   N  -2.8477E+01                                      6.98E+02             
                           240.99-2.848E+01 &(  3.498E+01 3.82E+01 4.10E+00 G  
 
AC-228   N   6.5383E+00                                      2.10E+03             
                           911.07 5.912E+00  (  1.778E+00 1.94E+01 2.90E+01 G  
                           968.97 2.249E+00 -   6.995E+00 9.10E+01 1.75E+01 G  
                           338.32 8.051E+00 *(  3.602E+00 2.21E+01 1.20E+01 G  
                            93.35 1.803E+00 -   1.381E+01 2.24E+02 5.56E+00 XA 
 
TH-227   N   4.2076E+00                                      7.95E+03             
                           235.97-1.708E+00 &(  6.917E+00 1.19E+02 1.23E+01 G  
                            50.14 1.330E+01  (  1.436E+01 3.44E+01 8.00E+00 G  
                           256.24-4.300E-01 -   9.059E+00 5.89E+02 7.00E+00 G  
 
TH-229   N   9.2278E-01                                      2.68E+06             
                           193.51 9.228E-01 ?(  1.328E+01 4.08E+02 4.40E+00 G  
                           210.85-3.192E+00 +   2.164E+01 1.95E+02 2.99E+00 G  
 
TH-234   N   1.4126E+01                                      1.63E+12             
                            63.29 1.413E+01  (P 2.340E+01 3.14E+01 3.81E+00 G  
                            92.59 5.578E+00 - P 1.220E+01 2.11E+01 5.58E+00 G  
 
PA-231   N   5.1398E+00                                      1.20E+07             
                           302.65 5.140E+00 ?(  2.036E+01 1.14E+02 2.88E+00 G  
                           300.07-3.868E+00 -   3.016E+01 2.22E+02 2.46E+00 G  
 
PA-233   C  -2.6616E-01                                      7.82E+08             
                           312.01-2.662E-01 ?(  2.091E+00 2.24E+02 3.60E+01 G  
                           300.18-1.534E+00 +   1.197E+01 2.23E+02 6.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   1.4287E+00                                      1.63E+12             
                           131.29 7.179E-01 ?(  2.897E+00 1.18E+02 1.80E+01 G  
                           946.02 2.384E+00 ?(  6.416E+00 7.93E+01 1.34E+01 G  
                           569.47 6.518E-02 %   9.832E+00 4.03E+03 8.20E+00 G  
                           883.24-2.871E+00 +   1.255E+01 1.25E+02 9.60E+00 G  
                           880.53 3.811E+00 ?   1.523E+01 1.13E+02 6.00E+00 GA 
 
PA-234M  N  -2.2880E+00                                      1.63E+12             
                          1001.00-2.878E+01 %(P 1.552E+02 2.30E+03 8.37E-01 G  
                           766.41 7.313E+01 &(P 2.753E+02 7.65E+01 2.94E-01 G  
 
U-235    N   1.6643E+00                                      2.57E+11             
                           143.79 1.151E+00 @(  4.842E+00 1.23E+02 1.10E+01 G  
                           205.33 3.136E+00 ?(  9.688E+00 9.09E+01 5.01E+00 G  
                           163.38 1.320E+00 ?(  1.016E+01 2.20E+02 5.08E+00 G  
 
AM-241   T  -2.9651E+00                                      1.58E+05             
                            59.54-2.965E+00 ?(  4.741E+00 4.89E+01 3.59E+01 G  
 
Np-237   F   2.0849E+00                                      2.14E+06             
                            86.49 2.085E+00  (  5.332E+00 7.68E+01 1.31E+01 G  
 
Ir-192   F  -3.1589E-02                                      7.40E+01             
                           316.49-8.223E-02 ?(  7.946E-01 2.72E+02 8.70E+01 G  
                           468.06-1.772E-01 &   1.489E+00 2.34E+02 5.18E+01 G  
                           308.44-1.867E-01 +   2.089E+00 3.14E+02 3.18E+01 G  
                           295.95 1.145E-01 ?(  2.587E+00 6.37E+02 3.02E+01 G  
 
Cs-136   F   9.0645E-02                                      1.30E+01             
                           818.50-1.114E-01 ?(  1.058E+00 2.62E+02 1.00E+02 G  
                          1048.07 3.433E-01 ?(  1.158E+00 9.67E+01 8.00E+01 G  
                           340.57-2.203E-01 +   1.842E+00 2.39E+02 4.69E+01 G  
 
Np-239   T   6.0617E-01                                      2.36E+00             
                           103.70 0.000E+00 &   2.436E+00 1.00E+03 2.40E+01 X  
                           106.13 6.062E-01 &(  2.306E+00 1.12E+02 2.27E+01 G  
                            99.50 1.477E+00 *   3.199E+00 6.56E+01 1.50E+01 X  
 
Nd-147      -5.2826E-01                                      1.11E+01             
                           531.00-5.283E-01 ?(  6.258E+00 3.26E+02 1.30E+01 G  
                            91.10 0.000E+00 &   2.940E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.82        90.        43.     0.024    34.39   1.330E+01   
 AM-241      58.91       338.       -55.    -0.031    48.92  -2.965E+00   
 BA-133      81.73       104.        -7.    -0.004   205.16  -3.045E-01   
 Np-237      86.93       103.        20.     0.011    76.82   2.085E+00   
 EU-155      86.73       104.        19.     0.010    80.97   8.456E-01   
 Cd-109      88.02       116.        -2.    -0.001   675.12  -8.296E-01   
 Gd-153      96.96        74.       -11.    -0.006   114.60  -4.892E-01   
 Np-239      99.35        51.        17.     0.009    65.57   1.477E+00   
 Gd-153     103.07        72.        -2.    -0.001   488.83  -1.499E-01   
 EU-155     105.11        69.        13.     0.007    96.93   7.898E-01   
 Np-239     105.09        63.        10.     0.006   111.95   6.062E-01   
 EU-152     122.23        61.        -5.    -0.003   238.63  -2.199E-01   
 CO-57      122.13        63.        -6.    -0.003   199.67  -8.907E-02   
 PA-234     131.41        59.        10.     0.005   118.35   7.179E-01   
 HF-181     136.77        59.        -7.    -0.004   151.92  -1.728E+00   
 CO-57      136.76        59.        -8.    -0.004   148.69  -9.688E-01   
 Tc-99m     140.19        57.        -8.    -0.004   141.04  -1.257E-01   
 U-235      144.14        56.         9.     0.005   123.07   1.151E+00   
 CE-141     146.27        70.        -8.    -0.004   156.70  -2.287E-01   
 Ba-140     162.63        49.        -1.    -0.001   831.25  -2.951E-01   
 U-235      163.29        44.         4.     0.002   220.02   1.320E+00   
 TH-229     193.64        47.         2.     0.001   407.75   9.228E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      205.10        29.         9.     0.005    90.94   3.136E+00   
 TH-229     211.00        52.        -5.    -0.003   195.21  -3.192E+00   
 TH-227     235.48        79.       -11.    -0.006   119.25  -1.708E+00   
 RA-224     239.92       229.       -60.    -0.033    38.16  -2.848E+01   
 TH-227     256.29        37.        -1.    -0.001   589.29  -4.300E-01   
 Cd-113m    263.25        31.        -5.    -0.003   171.96  -1.646E+03   
 BI-210M    267.16        15.        10.     0.005    64.91   4.058E-01   
 Hg-203     279.59        36.        -4.    -0.002   229.25  -1.015E-01   
 I-131      284.26        29.        -4.    -0.002   200.78  -1.411E+00   
 Ir-192     295.95        47.         2.     0.001   636.73   1.145E-01   
 PA-231     300.47        41.        -4.    -0.002   222.38  -3.868E+00   
 PA-233     300.48        41.        -4.    -0.002   222.56  -1.534E+00   
 PA-231     304.32        24.         6.     0.004   114.47   5.140E+00   
 BA-133     302.98        33.         6.     0.003   141.04   7.504E-01   
 Ir-192     308.05        31.        -3.    -0.001   313.65  -1.867E-01   
 PA-233     311.94        40.        -4.    -0.002   223.79  -2.662E-01   
 Ir-192     315.70        32.        -3.    -0.002   272.23  -8.223E-02   
 CR-51      319.39        21.         3.     0.002   210.11   7.628E-01   
 La-140     328.88        28.        -3.    -0.001   287.57  -3.207E-01   
 Cs-136     340.09        47.        -4.    -0.002   238.93  -2.203E-01   
 EU-152     343.44        20.         7.     0.004    95.50   6.739E-01   
 HF-181     346.30        27.        -1.     0.000   953.35  -1.286E-01   
 BA-133     355.06        37.        -4.    -0.002   225.17  -1.623E-01   
 I-131      364.39        23.        -4.    -0.002   187.06  -1.201E-01   
 SN-113     392.11        22.         7.     0.004   107.23   2.838E-01   
 AG-108M    434.62        15.        -1.     0.000   809.21  -2.206E-02   
 pm-146     454.53        24.        -4.    -0.002   166.69  -2.038E-01   
 SB-125     463.50        18.         2.     0.001   302.48   6.034E-01   
 Ir-192     468.60        22.        -3.    -0.002   234.25  -1.772E-01   
 HF-181     480.78        12.         5.     0.003   115.62   1.824E-01   
 La-140     485.66        21.        -2.    -0.001   370.51  -1.257E-01   
 RU-103     497.92        17.         1.     0.000   699.00   3.021E-02   
 RH-106     511.10        24.        40.     0.022    23.81   6.588E+00   
 Nd-147     531.42        20.        -2.    -0.001   326.23  -5.283E-01   
 CS-134     569.56        25.        -1.    -0.001   487.03  -3.435E-01   
 SB-125     600.26        22.        -3.    -0.002   210.95  -6.773E-01   
 SB-124     604.70        15.         4.     0.002   157.83   1.385E-01   
 CS-134     606.46        45.       -10.    -0.005   103.15  -3.736E-01   
 RU-103     609.18        19.        59.     0.033    16.83   3.867E+01   
 AG-108M    612.20        23.        -7.    -0.004   109.30  -2.803E-01   
 PM-144     617.40        21.        -3.    -0.002   222.10  -1.160E-01   
 RH-106     619.38        13.         5.     0.003   121.74   1.766E+00   
 SB-125     635.65        15.         1.     0.001   485.98   3.955E-01   
 CS-137     662.13        24.        -3.    -0.002   206.36  -1.644E-01   
 SB-124     723.34        21.        -3.    -0.002   238.94  -1.126E+00   
 AG-108M    723.75        24.        -3.    -0.002   218.58  -1.563E-01   
 EU-154     723.26        23.        -3.    -0.002   213.58  -6.974E-01   
 BI-212     727.12        15.        10.     0.005    64.99   5.606E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     737.49        13.        -2.    -0.001   309.83  -3.230E-01   
 NB-95      768.32         9.         6.     0.003    80.72   2.755E-01   
 PA-234M    768.51        11.         5.     0.003    76.46   7.313E+01  P
 EU-152     779.48        18.         6.     0.003   105.97   2.141E+00   
 BI-212     785.81        17.        -1.     0.000   658.57  -3.191E+00   
 CS-134     794.93         9.         5.     0.003    88.93   2.899E-01   
 CO-58      810.52        13.        -2.    -0.001   233.82  -1.076E-01   
 Cs-136     819.93        18.        -2.    -0.001   261.57  -1.114E-01   
 MN-54      836.36         8.         6.     0.003    78.29   2.915E-01   
 NB-94      870.46        12.         1.     0.000   559.14   4.440E-02   
 EU-154     873.22        12.         1.     0.000   670.21   3.025E-01   
 PA-234     880.30        11.         5.     0.003   113.42   3.811E+00   
 PA-234     884.20        21.        -6.    -0.003   125.21  -2.871E+00   
 AG-110M    884.07        21.        -6.    -0.003   122.88  -3.845E-01   
 Sc-46      890.46         8.         6.     0.003    81.81   2.935E-01   
 y-88       896.33        11.         7.     0.004    79.42   3.700E-01   
 AG-110M    937.75        17.        -2.    -0.001   390.13  -2.295E-01   
 PA-234     945.25         9.         6.     0.003    79.31   2.384E+00   
 EU-152     965.16        18.         5.     0.003   134.71   1.736E+00   
 EU-154     996.57        11.         4.     0.002   130.56   2.051E+00   
 EU-154    1004.24        19.        -2.    -0.001   314.20  -6.112E-01   
 Cs-136    1047.99         8.         5.     0.003    96.72   3.433E-01   
 Ga-68     1077.54        13.         2.     0.001   336.49   3.241E+00   
 FE-59     1098.47        15.         2.     0.001   275.53   2.136E-01   
 EU-152    1112.30        16.        -1.     0.000   869.24  -2.904E-01   
 ZN-65     1118.50        38.       -12.    -0.006    80.67  -1.372E+00   
 Sc-46     1120.79        13.        19.     0.011    35.04   1.140E+00   
 Ta-182    1120.80        13.        19.     0.010    36.00   3.225E+00   
 CO-60     1173.88        11.         5.     0.003   103.95   3.132E-01   
 Ta-182    1189.46        15.         4.     0.002   158.63   1.419E+00   
 Ta-182    1221.19        19.        -2.    -0.001   317.14  -4.739E-01   
 Co-56     1238.20        21.         3.     0.002   238.87   2.760E-01   
 NA-22     1275.96         8.         2.     0.001   230.69   1.243E-01   
 EU-154    1277.73         7.         2.     0.001   242.38   3.011E-01   
 FE-59     1289.97        13.        -2.    -0.001   248.40  -3.331E-01   
 CO-60     1333.34        10.        -1.     0.000   844.61  -3.587E-02   
 AG-110M   1384.16        11.        -1.     0.000   926.46  -1.496E-01   
 EU-152    1408.27         9.         3.     0.002   158.31   9.844E-01   
 La-140    1596.22         3.        -1.    -0.001   275.57  -8.199E-02   
 Co-56     1767.69        15.        -6.    -0.003    96.01  -3.481E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.2221E-01   -1.2221E-01    1.545E+03%                7.01E+00
 NA-22  #A    1.2430E-01    1.2430E-01    2.307E+02%                1.08E+00
 K-40         1.6965E+02    1.6965E+02    6.430E+00%                8.38E+00
 Sc-46  #A    7.1651E-01    7.1651E-01    3.504E+01%                8.19E-01
 CR-51  #A    7.6274E-01    7.6275E-01    2.101E+02%                5.74E+00
 MN-54  #A    2.9147E-01    2.9147E-01    7.829E+01%                7.73E-01
 FE-59  #A    2.1358E-01    2.1358E-01    2.755E+02%                2.16E+00
 Co-56  #A    1.1360E-01    1.1360E-01    2.389E+02%                1.20E+00
 CO-57  #A   -8.9072E-02   -8.9072E-02    1.997E+02%                6.15E-01
 CO-58  #A   -1.0757E-01   -1.0757E-01    2.338E+02%                9.23E-01
 CO-60  #A    1.3860E-01    1.3860E-01    1.039E+02%                1.17E+00
 ZN-65  #A   -1.3724E+00   -1.3724E+00    8.067E+01%                3.72E+00
 NB-94  #A    2.0372E-02    2.0372E-02    5.591E+02%                9.00E-01
 ZR-95  #A    5.5332E-03    5.5332E-03    7.474E+03%                1.58E+00
 NB-95  #A    2.7551E-01    2.7551E-01    8.072E+01%                7.56E-01
 RU-103 #A    3.0212E-02    3.0213E-02    6.990E+02%                7.85E-01
 RH-106 #A    1.7665E+00    1.7665E+00    1.217E+02%                7.59E+00
 AG-108M#A   -2.2061E-02   -2.2061E-02    8.092E+02%                6.70E-01
 AG-110M#A   -3.8452E-01   -3.8452E-01    1.229E+02%                1.65E+00
 SN-113 #A    2.8380E-01    2.8380E-01    1.072E+02%                1.05E+00
 SB-124 #A    1.3850E-01    1.3850E-01    1.578E+02%                7.83E-01
 SB-125 #A    2.3532E-01    2.3532E-01    3.025E+02%                2.31E+00
 I-131  #A   -1.2013E-01   -1.2014E-01    1.871E+02%                7.98E-01
 Gd-153 #A   -4.8922E-01   -4.8922E-01    1.146E+02%                1.90E+00
 Ga-68  #A    3.2236E+00    3.2412E+00    3.365E+02%                4.05E+01
 Tc-99m #A   -1.2560E-01   -1.2573E-01    1.410E+02%                6.09E-01
 BA-133 #A    4.5845E-02    4.5845E-02    1.328E+02%                1.29E+00
 CS-134 #A   -3.7357E-01   -3.7357E-01    1.032E+02%                1.31E+00
 CS-137 #A   -1.6440E-01   -1.6440E-01    2.064E+02%                1.21E+00
 CE-139 #A    9.3669E-02    9.3669E-02    2.032E+02%                6.63E-01
 Ba-140 #A   -5.7146E-02   -5.7147E-02    1.601E+03%                3.38E+00
 La-140 #A   -8.1984E-02   -8.1986E-02    2.756E+02%                9.17E-01
 CE-141 #A   -2.2866E-01   -2.2867E-01    1.567E+02%                1.23E+00
 CE-144 #A    1.6985E-02    1.6985E-02    8.219E+03%                4.93E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.30E+00
 EU-152 #A    1.3123E+00    1.3123E+00    6.540E+01%                2.21E+00
 EU-154 #A    6.2095E-01    6.2095E-01    1.306E+02%                7.68E+00
 EU-155 #A    8.2277E-01    8.2277E-01    6.315E+01%                2.58E+00
 HF-181 #A    1.8239E-01    1.8239E-01    1.156E+02%                7.43E-01
 Ta-182 #A    3.2246E+00    3.2246E+00    3.600E+01%                3.40E+00
 Hg-203 #A   -1.0145E-01   -1.0145E-01    2.292E+02%                8.19E-01
 TL-208       2.1037E+00    2.1037E+00    1.516E+01%                5.94E-01
 pm-146 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.28E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:07 PMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140330.An1            
                                                                                 
 y-88   #A    3.6999E-01    3.6999E-01    7.942E+01%                9.95E-01
 Cd-113m#A   -1.6464E+03   -1.6464E+03    1.720E+02%                9.93E+03
 Cd-109 #A   -8.2955E-01   -8.2955E-01    6.751E+02%                1.94E+01
 PB-210  A    2.3493E+01    2.3493E+01    4.878E+01%                3.28E+01
 PB-212       5.5655E+00    5.5655E+00    1.216E+01%                1.48E+00
 PB-214       6.4430E+00    6.4430E+00    1.260E+01%                2.25E+00
 BI-207 #A   -3.1448E-03   -3.1448E-03    7.859E+03%                9.14E-01
 BI-212 #A    5.6055E+00    5.6055E+00    6.499E+01%                1.20E+01
 BI-214 #     6.2132E+00    6.2132E+00    1.346E+01%                1.66E+00
 BI-210M#A    4.0584E-01    4.0584E-01    6.491E+01%                8.68E-01
 RA-224 #A   -2.8477E+01   -2.8477E+01    3.816E+01%                3.50E+01
 AC-228       6.5383E+00    6.5383E+00    1.469E+01%                1.78E+00
 TH-227 #A    4.2076E+00    4.2076E+00    3.439E+01%                6.92E+00
 TH-229 #A    9.2278E-01    9.2278E-01    4.078E+02%                1.33E+01
 TH-234  A    1.4126E+01    1.4126E+01    5.950E+01%                2.34E+01
 PA-231 #A    5.1398E+00    5.1398E+00    1.145E+02%                2.04E+01
 PA-233 #A   -2.6616E-01   -2.6616E-01    2.238E+02%                2.09E+00
 PA-234 #A    1.4287E+00    1.4287E+00    7.123E+01%                2.90E+00
 PA-234M#A   -2.2880E+00   -2.2880E+00    1.038E+02%                1.55E+02
 U-235  #A    1.6643E+00    1.6643E+00    8.933E+01%                4.84E+00
 AM-241 #A   -2.9651E+00   -2.9651E+00    4.892E+01%                4.74E+00
 Np-237 #A    2.0849E+00    2.0849E+00    7.682E+01%                5.33E+00
 Ir-192 #A   -3.1589E-02   -3.1589E-02    2.722E+02%                7.95E-01
 Cs-136 #A    9.0644E-02    9.0645E-02    9.672E+01%                1.06E+00
 Np-239 #A    6.0611E-01    6.0617E-01    1.119E+02%                2.31E+00
 Nd-147 #A   -5.2825E-01   -5.2826E-01    3.262E+02%                6.26E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  165.6 to  1999.7 keV)     2.341E+02  Bq/Sample     
 Total Decayed Activity (  165.6 to  1999.7 keV) 2.3413695E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140301
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-4-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-4-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:26         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:26:20      Real Time: 1806   sec
        Analysis Time: 2/5/2014 15:56         Dead Time: 0.35   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-01-12_0515.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.406E-01          412.0     1.815E+00    1.816E+00    6.622E+00
NA-22      0.000E+00         1000.0     8.715E-02    8.715E-02    1.662E+00
K-40       1.482E+02            7.0     1.035E+01    1.283E+01    1.285E+01
Sc-46      6.719E-01           30.1     2.024E-01    2.053E-01    1.056E+00
CR-51     -4.573E-02         4053.0     1.854E+00    1.854E+00    6.697E+00
MN-54      2.898E-01           78.0     2.260E-01    2.265E-01    7.645E-01
FE-59     -1.431E-01          135.1     1.934E-01    1.935E-01    2.636E+00
Co-56      1.595E-01          190.2     3.033E-01    3.034E-01    1.046E+00
CO-57      4.942E-01           31.7     1.568E-01    1.589E-01    3.848E-01
CO-58     -1.713E-01          164.0     2.810E-01    2.811E-01    9.991E-01
CO-60     -2.360E-01          168.1     3.968E-01    3.970E-01    1.416E+00
ZN-65     -3.718E-01          190.7     7.091E-01    7.094E-01    2.537E+00
NB-94      1.518E-01          145.3     2.206E-01    2.208E-01    7.881E-01
ZR-95      3.519E-01          126.6     4.454E-01    4.458E-01    1.571E+00
NB-95     -1.005E-02         2618.0     2.631E-01    2.631E-01    9.771E-01
RU-103    -7.452E-02          301.8     2.249E-01    2.249E-01    8.124E-01
RH-106     1.535E+00          140.5     2.157E+00    2.158E+00    7.643E+00
AG-108M    5.892E-02          298.4     1.758E-01    1.759E-01    7.223E-01
AG-110M    4.210E-01          106.1     4.467E-01    4.472E-01    1.447E+00
SN-113    -6.808E-02          442.5     3.012E-01    3.013E-01    1.085E+00
SB-124    -1.461E-02          169.2     2.471E-02    2.472E-02    8.618E-01
SB-125     8.605E-01           64.4     5.541E-01    5.558E-01    2.535E+00
I-131     -1.287E-01          188.2     2.421E-01    2.422E-01    8.513E-01
Gd-153     6.471E-01           78.0     5.049E-01    5.064E-01    1.686E+00
Ga-68      2.245E+00          421.0     9.452E+00    9.452E+00    3.556E+01
Tc-99m    -1.482E-02         1363.0     2.019E-01    2.019E-01    7.039E-01
BA-133    -4.187E-03         7172.0     3.003E-01    3.003E-01    1.092E+00
CS-134     5.442E-02          159.5     8.678E-02    8.683E-02    9.346E-01
CS-137     1.538E-01          136.7     2.102E-01    2.103E-01    7.560E-01
CE-139     2.170E-01           86.2     1.871E-01    1.882E-01    6.294E-01
Ba-140     1.854E-01          506.9     9.396E-01    9.397E-01    3.407E+00
La-140     1.308E-02           70.7     9.238E-03    9.264E-03    1.539E+00
CE-141    -2.318E-01          168.1     3.897E-01    3.899E-01    1.331E+00
CE-144     1.598E+00           90.1     1.440E+00    1.442E+00    4.840E+00
PM-144     3.689E-02          417.8     1.541E-01    1.541E-01    8.731E-01
EU-152    -1.758E-01          344.3     6.051E-01    6.052E-01    2.188E+00
EU-154     9.474E-02          393.6     3.729E-01    3.729E-01    8.296E+00
EU-155     1.075E+00           39.8     4.276E-01    4.317E-01    2.544E+00
HF-181    -5.135E-02          370.7     1.903E-01    1.904E-01    7.097E-01
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Ta-182     3.528E+00           28.8     1.015E+00    1.030E+00    2.684E+00
Hg-203    -1.208E-01          186.2     2.250E-01    2.251E-01    7.858E-01
TL-208     2.578E+00           13.0     3.339E-01    3.597E-01    5.638E-01
pm-146     3.514E-01          119.0     4.182E-01    4.186E-01    1.525E+00
y-88       1.294E-01          199.7     2.585E-01    2.586E-01    9.450E-01
Cd-113m   -1.231E+03          244.2     3.005E+03    3.006E+03    1.055E+04
Cd-109     4.581E-01         1209.0     5.540E+00    5.540E+00    1.914E+01
PB-210     1.226E+01           57.7     7.071E+00    7.108E+00    2.214E+01
PB-212     4.929E+00           12.2     5.988E-01    6.784E-01    1.510E+00
PB-214     6.487E+00           11.8     7.658E-01    8.367E-01    1.534E+00
BI-207     1.586E-01          142.3     2.257E-01    2.259E-01    7.678E-01
BI-212     5.100E+00           61.2     3.120E+00    3.131E+00    1.017E+01
BI-214     6.394E+00           13.1     8.403E-01    9.035E-01    1.691E+00
BI-210M    0.000E+00         1000.0     2.557E-01    2.557E-01    1.274E+00
RA-224     1.617E+00          382.6     6.187E+00    6.188E+00    2.139E+01
AC-228     8.598E+00           12.5     1.076E+00    1.162E+00    2.308E+00
TH-227    -4.529E-01          132.9     6.020E-01    6.028E-01    5.512E+00
TH-229     3.872E+00           79.3     3.069E+00    3.085E+00    1.223E+01
TH-234     1.437E+01           44.7     6.425E+00    6.468E+00    1.871E+01
PA-231     1.839E+00           99.4     1.829E+00    1.832E+00    2.808E+01
PA-233     5.515E-01           99.1     5.467E-01    5.475E-01    1.906E+00
PA-234     8.763E-01          113.8     9.975E-01    9.985E-01    2.387E+00
PA-234M    9.682E+00          234.1     2.266E+01    2.267E+01    1.397E+02
U-235     -1.596E-02         8740.0     1.395E+00    1.395E+00    4.843E+00
AM-241     6.380E-03        10030.0     6.401E-01    6.401E-01    2.244E+00
Np-237     3.805E+00           39.8     1.514E+00    1.529E+00    4.826E+00
Ir-192     6.905E-01           20.8     1.438E-01    1.495E-01    7.165E-01
Cs-136     2.005E-01          117.0     2.347E-01    2.349E-01    8.274E-01
Np-239     7.670E-01           72.2     5.537E-01    5.556E-01    1.843E+00
Nd-147     0.000E+00         1000.0     5.948E-01    5.948E-01    5.276E+00
-----------------------------------------------------------------------------
Total      2.487E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-4-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140301.An1

 Acquisition information
        Start time:                 2/5/2014 3:26:20 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.35 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:26:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-01-12_0515.PBC
                                                 1/12/2014 5:15:11 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1198

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.92       47.  25.20   0.74  2.219E-02    46.54   4.250    PBC<MDA PB210 
    63.10       33.  28.13   0.66  3.320E-02    63.29   3.810    PBC<MDA TH234 
    74.80       91.  17.96   0.93  3.865E-02
    77.19      132.  12.40   0.93  3.954E-02
    87.04       38.  39.79   0.94  4.228E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.623E+00 EU155 
    87.04       38.  39.78   0.94  4.229E-02    86.49  13.100  3.805E+00 Np237 
                                                86.54  30.700  1.623E+00 EU155 
    92.51       13.  31.66   0.94  4.349E-02    92.59   5.584    PBC<MDA TH234 
    93.27       17.  90.03   0.94  4.362E-02    93.35   5.561    PBC<MDA AC228 
    99.01       15.  78.02   0.95  4.419E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.288E+00 Np239 
    99.43       16.  75.39   0.95  4.440E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.376E+00 Np239 
   104.47       12. 101.34   0.95  4.473E-02   103.70  24.000    PBC<MDA Np239 
                                               106.13  22.700  6.454E-01 Np239 
   104.48       14.  72.19   0.96  4.485E-02   103.70  24.000    PBC<MDA Np239 
                                               106.13  22.700  7.670E-01 Np239 
   105.25        5. 262.02   0.96  4.482E-02
   121.92       34.  31.72   0.30  4.465E-02   121.78  28.580  1.480E+00 EU152 
                                               122.06  85.600  4.942E-01 CO57  
                                               121.78  28.580  1.480E+00 EU152 
   128.96        7. 148.29   0.98  4.390E-02   131.29  18.000    PBC<MDA PA234 
   134.50       14.  90.07   0.98  4.366E-02   133.54  11.090    PBC<MDA CE144 
   142.52        0. 180.34   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   166.18       12.  86.19   1.01  3.965E-02   165.85  79.900    PBC<MDA CE139 
   193.58        9. 117.99   1.04  3.578E-02   193.51   4.400    PBC<MDA TH229 
   211.46        9. 105.90   1.05  3.377E-02   210.85   2.990    PBC<MDA TH229 
   238.55      128.  12.30   1.12  3.105E-02   238.63  43.300  4.681E+00 PB212 
   240.92        4. 382.62   1.08  3.084E-02   240.99   4.100    PBC<MDA RA224 
   241.93       33.  29.83   1.08  3.075E-02   242.00   7.430    PBC<MDA PB214 
   253.37        3. 228.21   1.09  2.957E-02   256.24   7.000    PBC<MDA TH227 
                                               256.24   7.000  8.218E-01 TH227 
   277.27        8.  99.86   1.11  2.800E-02   277.28   6.310    PBC<MDA TL208 
   295.15       54.  20.83   1.13  2.676E-02   295.09  19.300  4.921E+00 PB214 
                                               295.95  30.160  3.726E+00 Ir192 
                                               295.95  30.160  3.726E+00 Ir192 
   295.18       58.  19.27   1.13  2.681E-02   295.09  19.300  6.249E+00 PB214 
                                               295.95  30.160  4.007E+00 Ir192 
   300.03       10.  99.13   1.13  2.649E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.603E+00 PA231 
                                               300.18   6.200  3.414E+00 PA233 
   300.05       10.  99.44   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.588E+00 PA231 
                                               300.18   6.200  3.409E+00 PA233 
   300.06       10.  99.44   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.588E+00 PA231 
                                               300.18   6.200  3.408E+00 PA233 
   311.56        1. 911.10   1.14  2.579E-02   312.01  36.000    PBC<MDA PA233 
   328.40       11.  70.65   1.16  2.485E-02   328.76  20.300    PBC<MDA La140 
                                               328.76  20.300  1.237E+00 La140 
   338.15       48.  24.18   0.58  2.436E-02   338.32  12.010  9.116E+00 AC228 
   351.84      106.  10.66   1.28  2.369E-02   351.93  37.600  6.610E+00 PB214 
   434.03        1. 445.20   1.25  2.039E-02   433.94  90.480    PBC<MDA AG108M
   462.25        9.  64.39   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
   465.67        4. 130.13   1.28  1.930E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  2.325E-01 Ir192 
   511.10       43.  23.31   1.32  1.808E-02   511.86  20.000  6.550E+00 RH106 
                                               511.86  20.000  6.550E+00 RH106 
   537.00        1. 506.94   1.34  1.745E-02   537.26  24.390    PBC<MDA Ba140 
   569.96        3. 188.40   1.37  1.671E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.372E+00 PA234 
                                               569.70  97.740  1.151E-01 BI207 
   569.96        3. 212.88   1.37  1.672E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.243E+00 PA234 
                                               569.70  97.740  1.043E-01 BI207 
   569.98        4. 175.94   1.37  1.671E-02   569.32  15.380  7.759E-01 CS134 
                                               569.47   8.200  1.456E+00 PA234 
                                               569.70  97.740  1.222E-01 BI207 
   583.17       65.  11.87   0.40  1.643E-02   583.02  84.500  2.603E+00 TL208 
   609.27       62.  15.62   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.770E+01 RU103 
                                               610.30   5.750  3.770E+01 RU103 
   609.37       87.  11.49   1.15  1.590E-02   609.31  46.090  6.621E+00 BI214 
                                               610.30   5.750  5.314E+01 RU103 
   618.53        2. 417.77   1.41  1.573E-02   618.06  99.100    PBC<MDA PM144 
   622.19        4. 140.54   1.42  1.566E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.535E+00 RH106 
   635.09        4. 126.99   1.43  1.540E-02   635.89  11.310    PBC<MDA SB125 
   659.85        4. 136.68   1.45  1.495E-02   661.66  85.210    PBC<MDA CS137 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   704.16        4. 145.30   1.49  1.429E-02   702.63  97.900    PBC<MDA NB94  
   722.30        2. 393.61   1.50  1.398E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  7.055E-02 AG108M
                                               723.36  20.220  3.171E-01 EU154 
                                               723.36  20.220  3.171E-01 EU154 
   722.89        2. 430.44   1.50  1.399E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  6.805E-02 AG108M
                                               723.36  20.220  3.058E-01 EU154 
   722.96        2. 397.56   1.50  1.398E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  7.334E-02 AG108M
                                               723.36  20.220  3.296E-01 EU154 
   727.50       10.  61.17   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   743.56        3. 119.00   1.52  1.364E-02   747.16  34.000    PBC<MDA pm146 
   756.91        5. 126.60   1.53  1.351E-02   756.73  54.460    PBC<MDA ZR95  
   767.33        3. 234.05   1.54  1.338E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.910E+01 PA234M
   793.17        2. 273.46   1.57  1.300E-02   795.87  85.530    PBC<MDA CS134 
   819.01        5. 117.01   1.58  1.273E-02   815.77  23.280  8.592E-01 La140 
                                               818.50 100.000  2.005E-01 Cs136 
   834.10        7.  78.00   1.60  1.254E-02   834.85  99.980    PBC<MDA MN54  
   846.65        2. 292.58   1.61  1.240E-02   846.77  99.935    PBC<MDA Co56  
   860.72        7.  86.44   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   883.95        3. 243.17   1.64  1.201E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  1.617E-01 AG110M
   884.38        4. 167.11   1.64  1.199E-02   883.24   9.600  1.838E+00 PA234 
                                               884.68  72.680  2.431E-01 AG110M
   889.92        3. 217.60   1.64  1.194E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  1.347E-01 Sc46  
   896.38        3. 199.70   1.65  1.185E-02   898.04  93.700    PBC<MDA y88   
   911.18       44.  18.74   0.43  1.172E-02   911.07  29.000  7.190E+00 AC228 
   969.23       37.  21.75   0.38  1.118E-02   968.97  17.460  1.058E+01 AC228 
  1062.97        3. 223.74   1.79  1.040E-02  1063.66  74.500    PBC<MDA BI207 
  1077.01        1. 421.02   1.80  1.029E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.32       22.  28.77   1.84  9.978E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.231E+00 Sc46  
                                              1121.30  34.900  3.528E+00 Ta182 
                                              1120.55  99.987  1.231E+00 Sc46  
                                              1121.30  34.900  3.528E+00 Ta182 
  1120.34       15.  30.22   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.34       22.  30.13   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.209E+00 Sc46  
                                              1121.30  34.900  3.466E+00 Ta182 
  1239.47        3. 243.05   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1293.39        2. 219.82   1.97  8.926E-03  1291.60  43.200    PBC<MDA FE59  
  1381.00        4. 130.78   2.05  8.448E-03  1384.30  24.290    PBC<MDA AG110M
  1408.27        2. 125.73   2.06  8.334E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  6.690E-01 EU152 
  1460.80      230.   6.70   2.07  8.093E-03  1460.83  10.670  1.482E+02 K40   
  1691.48        1. 453.10   2.28  7.194E-03  1690.98  47.790    PBC<MDA SB124 
  1764.49        8.  32.85   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.80    74.80       115.        79. 2.044E+03   27.78   1.128  -      s 
   308.36    77.19       107.       121. 3.068E+03   18.66   0.735  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.34    46.92        54.        21.     0.011    25.20   0.742 
 TH-227    199.39    49.93        62.        -5.    -0.003   223.53   0.904s
 TH-234    252.04    63.10        73.        33.     0.018    28.13   0.661s
 BA-133    329.55    82.49        83.        -3.    -0.001   494.82   0.933s
 Np-237    347.73    87.04        95.        38.     0.021    39.79   0.938s
 EU-155    347.73    87.04        95.        38.     0.021    39.78   0.938s
 Nd-147    357.48    89.48        82.        -3.    -0.002   413.95   0.942s
 TH-234    369.91    92.59       101.        13.     0.007    31.66   0.943D
 AC-228    372.95    93.35       109.        17.     0.009    90.03   0.944D
 Gd-153    395.59    99.01        65.        15.     0.009    78.02   0.948s
 Np-239    397.25    99.43        69.        16.     0.009    75.39   0.950s
 Gd-153    421.43   105.48        59.        -1.    -0.001   905.56   0.953s
 Np-239    417.41   104.47        66.        12.     0.007   101.34   0.954s
 EU-155    420.51   105.25        77.         5.     0.003   262.02   0.955s
 Np-239    417.45   104.48        44.        14.     0.008    72.19   0.956s
 CO-57     487.17   121.92        26.        34.     0.019    31.72   0.301s
 PA-234    515.32   128.96        45.         7.     0.004   148.29   0.979s
 HF-181    531.71   133.06        85.        -3.    -0.002   469.78   0.980s
 CE-144    537.46   134.50        72.        14.     0.008    90.07   0.981s
 HF-181    548.42   137.24        98.        -9.    -0.005   154.85   0.983s
 CO-57     548.41   137.24        98.        -9.    -0.005   153.03   0.984s
 CE-141    579.89   145.11        97.        -8.    -0.005   168.11   0.992s
 Ba-140    652.02   163.15        65.       -12.    -0.007    98.76   1.008s
 U-235     652.21   163.20        67.       -13.    -0.007    93.90   1.008s
 CE-139    664.10   166.18        51.        12.     0.007    86.19   1.011s
 TH-229    773.68   193.58        47.         9.     0.005   117.99   1.036s
 TH-229    845.16   211.46        44.         9.     0.005   105.90   1.052s
 TH-227    938.57   234.83        58.        -8.    -0.005   136.45   1.074s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212    953.79   238.63        53.       119.     0.066    10.81   1.077D
 RA-224    963.21   240.99        97.         4.     0.002   382.62   1.079D
 PB-214    967.25   242.00        52.        33.     0.018    29.83   1.080D
 EU-152    978.61   244.84        82.       -14.    -0.008    98.17   1.082s
 TH-227   1012.70   253.37        23.         3.     0.002   228.21   1.093s
 Cd-113m  1058.53   264.83        42.        -4.    -0.002   244.18   1.099s
 TL-208   1108.27   277.27        36.         8.     0.004    99.86   1.112s
 Hg-203   1115.39   279.05        40.        -5.    -0.003   186.23   1.113s
 I-131    1136.94   284.44        43.        -4.    -0.002   218.73   1.118s
 PB-214   1179.91   295.18        34.        58.     0.032    19.27   1.131 
 Ir-192   1179.78   295.15        36.        54.     0.030    20.83   1.129s
 PB-212   1199.37   300.05        45.        10.     0.006    99.44   1.132 
 PA-231   1199.39   300.06        45.        10.     0.006    99.44   1.132s
 PA-233   1199.28   300.03        45.        10.     0.006    99.13   1.132s
 PA-231   1209.53   302.59        58.        -5.    -0.003   206.33   1.135s
 BA-133   1209.73   302.64        57.        -5.    -0.003   222.44   1.135s
 Ba-140   1218.92   304.94        40.        -3.    -0.001   339.46   1.137s
 BI-210M  1218.80   304.91        40.        -3.    -0.001   340.40   1.137s
 PA-233   1245.38   311.56        39.         1.     0.001   911.10   1.143s
 Ir-192   1260.71   315.39        31.        -4.    -0.002   227.14   1.147s
 La-140   1312.72   328.40        26.        11.     0.006    70.65   1.158s
 AC-228   1351.73   338.15        20.        48.     0.027    24.18   0.579s
 Cs-136   1359.98   340.22        61.        -9.    -0.005   133.63   1.169s
 EU-152   1380.11   345.25        23.        -2.    -0.001   344.29   1.172s
 HF-181   1368.54   342.36        10.        -1.     0.000   515.75   1.173s
 PB-214   1406.48   351.84        22.       106.     0.059    10.66   1.281 
 I-131    1457.16   364.52        32.        -4.    -0.002   188.18   1.190s
 SN-113   1566.19   391.78        28.        -2.    -0.001   442.49   1.214s
 AG-108M  1735.12   434.03        21.         1.     0.001   445.20   1.252s
 pm-146   1815.46   454.12        21.        -2.    -0.001   303.02   1.269s
 SB-125   1847.98   462.25        14.         9.     0.005    64.39   1.278s
 Ir-192   1861.66   465.67        13.         4.     0.002   130.13   1.282s
 BE-7     1908.82   477.46        21.        -2.    -0.001   412.03   1.290s
 HF-181   1935.05   484.02        13.        -1.    -0.001   370.70   1.294s
 La-140   1945.90   486.73        14.        -1.    -0.001   564.67   1.299s
 RU-103   1987.71   497.19        22.        -2.    -0.001   301.79   1.307s
 RH-106   2043.33   511.10        28.        43.     0.024    23.31   1.320s
 Ba-140   2146.94   537.00        25.         1.     0.001   506.94   1.343s
 CS-134   2255.07   564.04        22.        -1.    -0.001   499.02   1.365s
 CS-134   2278.76   569.96        20.         3.     0.002   212.88   1.371s
 PA-234   2278.74   569.96        19.         3.     0.002   188.40   1.371s
 BI-207   2278.83   569.98        18.         4.     0.002   175.94   1.371s
 TL-208   2331.61   583.17         6.        65.     0.036    11.87   0.396s
 SB-125   2400.52   600.40        22.        -4.    -0.002   164.21   1.398s
 SB-124   2414.06   603.79        22.        -4.    -0.002   169.16   1.400s
 CS-134   2420.55   605.41        26.        -2.    -0.001   329.81   1.401s
 BI-214   2436.37   609.37        18.        87.     0.049    11.49   1.155 
 RU-103   2435.98   609.27        16.        62.     0.034    15.62   1.406s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage  7
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2451.31   613.10        28.        -4.    -0.002   180.80   1.410s
 PM-144   2473.00   618.53        22.         2.     0.001   417.77   1.413s
 RH-106   2487.66   622.19        16.         4.     0.002   140.54   1.416s
 SB-125   2539.25   635.09        13.         4.     0.002   126.99   1.428s
 CS-137   2638.29   659.85        10.         4.     0.002   136.68   1.451s
 NB-94    2815.51   704.16        14.         4.     0.002   145.30   1.486s
 SB-124   2890.47   722.89        22.         2.     0.001   430.44   1.503s
 AG-108M  2890.73   722.96        21.         2.     0.001   397.56   1.503s
 EU-154   2888.10   722.30        19.         2.     0.001   393.61   1.504s
 ZR-95    2899.25   725.09        35.        -9.    -0.005    98.82   1.504s
 BI-212   2908.91   727.50        13.        10.     0.005    61.17   1.507s
 pm-146   2973.15   743.56         5.         3.     0.002   119.00   1.524s
 ZR-95    3026.55   756.91        15.         5.     0.003   126.60   1.532s
 PA-234M  3068.21   767.33        20.         3.     0.002   234.05   1.540s
 CS-134   3171.58   793.17        13.         2.     0.001   273.46   1.565s
 CS-134   3210.65   802.94        26.        -4.    -0.002   186.11   1.570s
 CO-58    3236.03   809.28        19.        -4.    -0.002   164.04   1.578s
 Cs-136   3274.95   819.01        12.         5.     0.003   117.01   1.584s
 MN-54    3335.32   834.10        10.         7.     0.004    78.00   1.598s
 Co-56    3385.54   846.65        20.         2.     0.001   292.58   1.608s
 TL-208   3441.82   860.72        13.         7.     0.004    86.44   1.620s
 NB-94    3484.70   871.44        18.        -1.    -0.001   534.61   1.629s
 PA-234   3522.44   880.87        20.        -1.    -0.001   601.83   1.637s
 PA-234   3534.77   883.95        18.         3.     0.001   243.17   1.639s
 AG-110M  3536.48   884.38        18.         4.     0.002   167.11   1.640s
 Sc-46    3558.65   889.92        18.         3.     0.002   217.60   1.644s
 y-88     3584.47   896.38        12.         3.     0.001   199.70   1.651s
 AC-228   3643.70   911.18         6.        44.     0.024    18.74   0.429s
 PA-234   3773.95   943.74        16.        -6.    -0.003   106.60   1.691s
 EU-152   3850.13   962.78        28.        -5.    -0.003   158.60   1.706s
 AC-228   3875.95   969.23         5.        37.     0.021    21.75   0.384s
 EU-154   3986.76   996.92        20.        -3.    -0.002   201.77   1.733s
 Co-56    4152.27  1038.29        19.        -1.    -0.001   440.50   1.767s
 BI-207   4251.04  1062.97        19.         3.     0.002   223.74   1.788s
 Ga-68    4307.23  1077.01        12.         1.     0.001   421.02   1.799s
 FE-59    4398.03  1099.71        28.        -5.    -0.003   157.18   1.817s
 ZN-65    4452.84  1113.40        19.        -3.    -0.002   190.71   1.831s
 BI-214   4480.58  1120.34        17.        15.     0.009    30.22   1.834s
 Sc-46    4480.60  1120.34        11.        22.     0.012    30.13   1.835s
 Ta-182   4480.50  1120.32         9.        22.     0.012    28.77   1.835s
 CO-60    4687.98  1172.16        22.        -3.    -0.002   213.57   1.877s
 Ta-182   4778.13  1194.69        10.        -1.    -0.001   426.42   1.890s
 Ta-182   4881.07  1220.41        29.        -7.    -0.004   119.76   1.916s
 Co-56    4957.35  1239.47        21.         3.     0.002   243.05   1.929s
 FE-59    5173.15  1293.39         9.         2.     0.001   219.82   1.972s
 CO-60    5325.55  1331.47        17.        -4.    -0.002   168.14   2.004s
 AG-110M  5523.79  1381.00         9.         4.     0.002   130.78   2.045s
 EU-152   5632.94  1408.27         2.         2.     0.001   125.73   2.064s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 K-40     5843.23  1460.80        14.       230.     0.128     6.70   2.067 
 La-140   6381.10  1595.17        14.        -3.    -0.002   172.45   2.209s
 SB-124   6766.72  1691.48         5.         1.     0.000   453.10   2.281s
 BI-214   7059.04  1764.49         6.         8.     0.004    32.85   2.336s
 Co-56    7081.66  1770.14        15.        -4.    -0.002   145.76   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.4059E-01                                      5.31E+01             
                           477.60-4.406E-01 &(  6.622E+00 4.12E+02 1.05E+01 G  
 
K-40     N   1.4816E+02                                      4.66E+11             
                          1460.83 1.482E+02  (P 1.285E+01 6.70E+00 1.07E+01 G  
 
Sc-46    F   6.7187E-01                                      8.38E+01             
                           889.28 1.347E-01 &(  1.056E+00 2.18E+02 1.00E+02 G  
                          1120.55 1.209E+00 ?(  9.934E-01 3.01E+01 1.00E+02 G  
 
CR-51    F  -4.5733E-02                                      2.77E+01             
                           320.08-4.573E-02 &(  6.697E+00 4.05E+03 9.94E+00 G  
 
MN-54    C   2.8979E-01                                      3.12E+02             
                           834.85 2.898E-01 ?(  7.645E-01 7.80E+01 1.00E+02 G  
 
FE-59    F  -1.4311E-01                                      4.45E+01             
                          1099.25-4.783E-01 ?(  2.636E+00 1.57E+02 5.65E+01 G  
                          1291.60 2.953E-01 ?(  2.418E+00 2.20E+02 4.32E+01 G  
 
Co-56    C   1.5946E-01                                      7.73E+01             
                           846.77 9.850E-02 ?(  1.046E+00 2.93E+02 9.99E+01 G  
                          1238.28 2.517E-01 ?(  2.200E+00 2.43E+02 6.61E+01 G  
                          1037.84-5.265E-01 +   8.508E+00 4.40E+02 1.41E+01 G  
                          1771.35-2.050E+00 +   1.065E+01 1.46E+02 1.55E+01  A 
 
CO-57    C   4.9424E-01                                      2.72E+02             
                           122.06 4.942E-01  (  3.848E-01 3.17E+01 8.56E+01 G  
                           136.47-1.124E+00 -   5.861E+00 1.53E+02 1.07E+01 G  
 
CO-58    C  -1.7129E-01                                      7.09E+01             
                           810.78-1.713E-01 ?(  9.991E-01 1.64E+02 9.95E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-60    F  -2.3602E-01                                      1.93E+03             
                          1332.50-2.360E-01 ?(  1.416E+00 1.68E+02 1.00E+02 G  
                          1173.24-1.865E-01 &   1.424E+00 2.14E+02 9.99E+01 G  
 
ZN-65    F  -3.7184E-01                                      2.44E+02             
                          1115.55-3.718E-01 ?(  2.537E+00 1.91E+02 5.06E+01 G  
 
NB-94    I   1.5184E-01                                      7.41E+06             
                           702.63 1.518E-01 ?(  7.881E-01 1.45E+02 9.79E+01 G  
                           871.10-5.188E-02 -   1.024E+00 5.35E+02 9.99E+01 G  
 
ZR-95    I   3.5185E-01                                      6.40E+01             
                           756.73 3.518E-01 ?(  1.571E+00 1.27E+02 5.45E+01 G  
                           724.20-8.149E-01 +   2.743E+00 9.88E+01 4.42E+01 G  
 
NB-95    I  -1.0050E-02                                      6.40E+01             
                           765.79-1.005E-02 %(  9.771E-01 2.62E+03 9.98E+01 G  
 
RU-103   I  -7.4519E-02                                      3.93E+01             
                           497.05-7.452E-02 ?(  8.124E-01 3.02E+02 9.09E+01 G  
                           610.30 3.770E+01 ?   1.294E+01 1.56E+01 5.75E+00 GA 
 
RH-106   I   1.5345E+00                                      3.74E+02             
                           621.92 1.535E+00 ?(  7.643E+00 1.41E+02 9.93E+00 G  
                          1050.36 1.105E+00 %   6.633E+01 1.58E+03 1.56E+00 G  
                           511.86 6.550E+00 ?   4.210E+00 2.33E+01 2.00E+01 GA 
 
AG-108M  C   5.8918E-02                                      1.53E+05             
                           433.94 4.444E-02 ?(  7.223E-01 4.45E+02 9.05E+01 G  
                           722.94 7.334E-02 ?(  1.061E+00 3.98E+02 9.08E+01 G  
                           614.28-1.685E-01 +   1.074E+00 1.81E+02 8.98E+01 G  
 
AG-110M  F   4.2103E-01                                      2.50E+02             
                           884.68 2.431E-01 ?(  1.447E+00 1.67E+02 7.27E+01 G  
                           657.76 0.000E+00 -   9.179E-01 1.00E+03 9.46E+01 G  
                           937.49-2.520E-02 %   3.572E+00 3.85E+03 3.44E+01 G  
                          1384.30 9.536E-01 ?(  4.486E+00 1.31E+02 2.43E+01 G  
                           763.94-2.662E-02 &   4.023E+00 4.02E+03 2.23E+01 G  
 
SN-113   F  -6.8078E-02                                      1.15E+02             
                           391.69-6.808E-02 ?(  1.085E+00 4.42E+02 6.40E+01 G  
 
SB-124   F  -1.4609E-02                                      6.02E+01             
                           602.73-1.438E-01 ?(  8.618E-01 1.69E+02 9.83E+01 G  
                          1690.98 1.183E-01 ?(  2.144E+00 4.53E+02 4.78E+01 G  
                           722.79 5.717E-01 ?(  8.963E+00 4.30E+02 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   8.6052E-01                                      1.01E+03             
                           427.88 5.559E-02 %(  2.535E+00 1.26E+03 2.96E+01 G  
                           600.50-8.230E-01 +   4.779E+00 1.64E+02 1.79E+01 G  
                           635.89 1.380E+00 ?(  6.211E+00 1.27E+02 1.13E+01 G  
                           463.37 2.575E+00 ?(  5.453E+00 6.44E+01 1.05E+01 G  
 
I-131    I  -1.2865E-01                                      8.02E+00             
                           364.48-1.286E-01 ?(  8.513E-01 1.88E+02 8.17E+01 G  
                           284.30-1.434E+00 +   1.098E+01 2.19E+02 6.14E+00 G  
                           636.97-2.608E-01 %   1.123E+01 1.16E+03 7.17E+00 G  
 
Gd-153   F   6.4711E-01                                      2.42E+02             
                            97.50 6.471E-01 &(  1.686E+00 7.80E+01 3.00E+01 G  
                           103.20-6.901E-02 &   2.203E+00 9.06E+02 2.18E+01 G  
 
Ga-68    C   2.2449E+00                                      4.71E-02             
                          1077.40 2.245E+00 ?(  3.556E+01 4.21E+02 3.30E+00 G  
 
Tc-99m   I  -1.4816E-02                                      2.51E-01             
                           140.51-1.482E-02 %(  7.039E-01 1.36E+03 8.93E+01 G  
 
BA-133   F  -4.1869E-03                                      3.85E+03             
                           356.00-4.187E-03 &(  1.092E+00 7.17E+03 6.20E+01 G  
                           302.85-5.632E-01 +   4.354E+00 2.22E+02 1.83E+01 G  
                           383.84-3.702E-02 %   6.275E+00 4.53E+03 8.94E+00 GA 
                            80.99-1.050E-01 &   1.807E+00 4.95E+02 3.41E+01 GA 
 
CS-134   I   5.4418E-02                                      7.54E+02             
                           604.71-7.878E-02 ?(  9.346E-01 3.30E+02 9.76E+01 G  
                           795.87 9.711E-02 &(  9.798E-01 2.73E+02 8.55E+01 G  
                           569.32 6.624E-01 &(  5.062E+00 2.13E+02 1.54E+01 G  
                           801.95-1.980E+00 +   1.304E+01 1.86E+02 8.69E+00 G  
                           563.24-5.384E-01 +   9.792E+00 4.99E+02 8.35E+00 G  
 
CS-137   I   1.5377E-01                                      1.10E+04             
                           661.66 1.538E-01 &(  7.560E-01 1.37E+02 8.52E+01 G  
 
CE-139   F   2.1704E-01                                      1.38E+02             
                           165.85 2.170E-01  (  6.294E-01 8.62E+01 7.99E+01 G  
 
Ba-140   I   1.8536E-01                                      1.28E+01             
                           537.26 1.854E-01 ?(  3.407E+00 5.07E+02 2.44E+01 G  
                           162.66-2.731E+00 +   9.114E+00 9.88E+01 6.22E+00 G  
                           304.85-1.331E+00 +   1.599E+01 3.39E+02 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   1.3076E-02                                      1.28E+01             
                          1596.21-2.474E-01 ?(  1.539E+00 1.72E+02 9.54E+01 G  
                           487.02-6.167E-02 +   1.305E+00 5.65E+02 4.55E+01 G  
                           328.76 1.237E+00 ?(  2.909E+00 7.06E+01 2.03E+01 G  
                           815.77 6.340E-02 &   3.485E+00 1.44E+03 2.33E+01 G  
 
CE-141   I  -2.3180E-01                                      3.25E+01             
                           145.44-2.318E-01 ?(  1.331E+00 1.68E+02 4.82E+01 G  
 
CE-144   I   1.5984E+00                                      2.85E+02             
                           133.54 1.598E+00 &(  4.840E+00 9.01E+01 1.11E+01 G  
 
PM-144   C   3.6894E-02                                      3.63E+02             
                           696.54 1.667E-02 %(  8.731E-01 1.41E+03 9.90E+01 G  
                           618.06 5.709E-02 &(  8.684E-01 4.18E+02 9.91E+01 G  
                           476.81 0.000E+00 -   1.581E+00 1.00E+03 4.20E+01 G  
 
EU-152   F  -1.7575E-01                                      4.94E+03             
                           344.29-1.758E-01 &(  2.188E+00 3.44E+02 2.65E+01 G  
                          1112.07-1.375E-01 %   8.998E+00 1.75E+03 1.36E+01 G  
                           121.78 0.000E+00 +   1.800E+00 1.00E+03 2.86E+01 G  
                           778.92-4.230E-02 &   7.209E+00 4.55E+03 1.29E+01 G  
                           964.11-1.656E+00 &   9.211E+00 1.59E+02 1.46E+01 G  
                           244.69-3.268E+00 +   1.081E+01 9.82E+01 7.58E+00 G  
                          1408.00 6.690E-01 ?   3.179E+00 1.26E+02 2.10E+01 GA 
 
EU-154   I   9.4738E-02                                      3.14E+03             
                           873.23 0.000E+00 ?(  8.296E+00 1.00E+03 1.23E+01 G  
                           123.10-1.169E-02 %   1.028E+00 2.46E+03 4.08E+01 G  
                          1274.54 0.000E+00 ?(  4.721E+00 1.00E+03 3.52E+01 G  
                           723.36 3.171E-01 ?(  4.562E+00 3.94E+02 2.02E+01 G  
                          1004.77-4.876E-02 %   6.116E+00 3.34E+03 1.80E+01 G  
                           996.33-1.551E+00 +   1.121E+01 2.02E+02 1.06E+01 G  
 
EU-155   I   1.0749E+00                                      1.81E+03             
                           105.31 2.806E-01 @(  2.544E+00 2.62E+02 2.12E+01 G  
                            86.54 1.623E+00 &(  2.059E+00 3.98E+01 3.07E+01 G  
 
HF-181   F  -5.1345E-02                                      4.24E+01             
                           482.00-5.134E-02 ?(  7.097E-01 3.71E+02 8.05E+01 G  
                           133.02-8.227E-02 &   1.343E+00 4.70E+02 4.33E+01 G  
                           345.83-1.370E-01 +   2.696E+00 5.16E+02 1.51E+01 G  
                           136.30-2.024E+00 +   1.069E+01 1.55E+02 5.85E+00 G  
 
Ta-182   F   3.5276E+00                                      1.14E+02             
                          1121.30 3.528E+00 ?(  2.684E+00 2.88E+01 3.49E+01 G  
                          1221.41-1.487E+00 -   6.156E+00 1.20E+02 2.70E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05-3.949E-01 -   6.384E+00 4.26E+02 1.62E+01 G  
 
Hg-203   F  -1.2082E-01                                      4.66E+01             
                           279.20-1.208E-01 ?(  7.858E-01 1.86E+02 8.15E+01 G  
 
TL-208   N   2.5777E+00                                      6.98E+02             
                           583.02 2.603E+00  (P 5.638E-01 1.19E+01 8.45E+01 G  
                           277.28 2.516E+00 ?(P 9.659E+00 9.99E+01 6.31E+00 G  
                           860.56 2.434E+00 ?(  7.189E+00 8.64E+01 1.24E+01 G  
 
pm-146   C   3.5140E-01                                      2.02E+03             
                           747.16 3.514E-01 ?(  1.525E+00 1.19E+02 3.40E+01 G  
                           735.72 1.265E-02 %   4.059E+00 8.58E+03 2.25E+01 G  
                           453.88-9.564E-02 -   1.048E+00 3.03E+02 6.50E+01 G  
 
y-88     F   1.2944E-01                                      1.07E+02             
                           898.04 1.294E-01 &(  9.450E-01 2.00E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   3.422E+00 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.2307E+03                                      5.33E+03             
                           263.70-1.231E+03 ?(  1.055E+04 2.44E+02 6.00E-03   K
 
Cd-109   F   4.5810E-01                                      4.53E+02             
                            88.04 4.581E-01 %(  1.914E+01 1.21E+03 3.79E+00 G  
 
PB-210   N   1.2262E+01                                      8.14E+03             
                            46.54 1.226E+01  (P 2.214E+01 2.52E+01 4.25E+00 G  
 
PB-212   N   4.9289E+00                                      6.98E+02             
                           238.63 4.929E+00  (P 1.510E+00 1.08E+01 4.33E+01 G  
                           300.03 6.441E+00     2.175E+01 9.94E+01 3.28E+00 GA 
 
PB-214   N   6.4874E+00                                      5.84E+05             
                           351.93 6.610E+00  (P 1.534E+00 1.07E+01 3.76E+01 G  
                           295.09 6.249E+00  (P 3.199E+00 1.93E+01 1.93E+01 G  
                           242.00 8.062E+00   P 8.817E+00 2.98E+01 7.43E+00 GA 
 
BI-207   C   1.5860E-01                                      1.18E+04             
                           569.70 1.222E-01 ?(  7.678E-01 1.76E+02 9.77E+01 G  
                          1063.66 2.064E-01 ?(  1.662E+00 2.24E+02 7.45E+01 G  
 
BI-212   N   5.0996E+00                                      6.98E+02             
                           727.17 5.100E+00 ?(  1.017E+01 6.12E+01 7.55E+00 G  
                           785.42 1.274E+00 %   8.109E+01 1.73E+03 1.28E+00 GA 
 
BI-214   N   6.3935E+00                                      5.84E+05             
                           609.31 6.621E+00  (P 1.691E+00 1.15E+01 4.61E+01 G  
                          1120.29 5.699E+00 ?(P 8.046E+00 3.02E+01 1.51E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1764.49 3.955E+00 - P 7.332E+00 3.28E+01 1.54E+01 G  
 
RA-224   N   1.6171E+00                                      6.98E+02             
                           240.99 1.617E+00  (  2.139E+01 3.83E+02 4.10E+00 G  
 
AC-228   N   8.5976E+00                                      2.10E+03             
                           911.07 7.190E+00  (  2.308E+00 1.87E+01 2.90E+01 G  
                           968.97 1.058E+01  (  3.687E+00 2.18E+01 1.75E+01 G  
                           338.32 9.116E+00 *(  4.473E+00 2.42E+01 1.20E+01 G  
                            93.35 3.900E+00 -   1.176E+01 9.00E+01 5.56E+00 XA 
 
TH-227   N  -4.5286E-01                                      7.95E+03             
                           235.97-1.178E+00 ?(  5.512E+00 1.36E+02 1.23E+01 G  
                            50.14-1.428E+00 +   1.107E+01 2.24E+02 8.00E+00 G  
                           256.24 8.218E-01 ?(  6.710E+00 2.28E+02 7.00E+00 G  
 
TH-229   N   3.8717E+00                                      2.68E+06             
                           193.51 3.029E+00 ?(  1.223E+01 1.18E+02 4.40E+00 G  
                           210.85 5.112E+00 &(  1.845E+01 1.06E+02 2.99E+00 G  
 
TH-234   N   1.4374E+01                                      1.63E+12             
                            63.29 1.437E+01  (P 1.871E+01 2.81E+01 3.81E+00 G  
                            92.59 2.900E+00 - P 1.135E+01 3.17E+01 5.58E+00 G  
 
PA-231   N   1.8392E+00                                      1.20E+07             
                           302.65-3.926E+00 ?(  2.808E+01 2.06E+02 2.88E+00 G  
                           300.07 8.588E+00 &(  2.900E+01 9.94E+01 2.46E+00 G  
 
PA-233   C   5.5149E-01                                      7.82E+08             
                           312.01 5.846E-02 ?(  1.906E+00 9.11E+02 3.60E+01 G  
                           300.18 3.414E+00 @(  1.149E+01 9.91E+01 6.20E+00 G  
 
PA-234   N   8.7630E-01                                      1.63E+12             
                           131.29 4.658E-01 ?(  2.387E+00 1.48E+02 1.80E+01 G  
                           946.02-2.083E+00 +   7.717E+00 1.07E+02 1.34E+01 G  
                           569.47 1.372E+00 ?(  9.253E+00 1.88E+02 8.20E+00 G  
                           883.24 1.223E+00 &(  1.077E+01 2.43E+02 9.60E+00 G  
                           880.53-8.173E-01 +   1.808E+01 6.02E+02 6.00E+00 GA 
 
PA-234M  N   9.6819E+00                                      1.63E+12             
                          1001.00-6.513E-01 %(  1.397E+02 5.75E+03 8.37E-01 G  
                           766.41 3.910E+01 ?(  3.297E+02 2.34E+02 2.94E-01 G  
 
U-235    N  -1.5959E-02                                      2.57E+11             
                           143.79-1.596E-02 &(P 4.843E+00 1.80E+02 1.10E+01 G  
                           205.33 0.000E+00 &   1.214E+01 1.00E+03 5.01E+00 G  
                           163.38-3.601E+00 +   1.140E+01 9.39E+01 5.08E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   6.3804E-03                                      1.58E+05             
                            59.54 6.380E-03 &(  2.244E+00 1.00E+04 3.59E+01 G  
 
Np-237   F   3.8052E+00                                      2.14E+06             
                            86.49 3.805E+00 &(  4.826E+00 3.98E+01 1.31E+01 G  
 
Ir-192   F   6.9051E-01                                      7.40E+01             
                           316.49-8.914E-02 ?(  7.165E-01 2.27E+02 8.70E+01 G  
                           468.06 2.325E-01 ?(  1.075E+00 1.30E+02 5.18E+01 G  
                           308.44 0.000E+00 -   2.400E+00 1.00E+03 3.18E+01 G  
                           295.95 3.726E+00 ?(  2.124E+00 2.08E+01 3.02E+01 G  
 
Cs-136   F   2.0054E-01                                      1.30E+01             
                           818.50 2.005E-01 ?(  8.274E-01 1.17E+02 1.00E+02 G  
                          1048.07 0.000E+00 -   1.619E+00 1.00E+03 8.00E+01 G  
                           340.57-4.174E-01 +   1.909E+00 1.34E+02 4.69E+01 G  
 
Np-239   T   7.6698E-01                                      2.36E+00             
                           103.70 6.122E-01 &   2.099E+00 1.01E+02 2.40E+01 X  
                           106.13 7.670E-01 ?(  1.843E+00 7.22E+01 2.27E+01 G  
                            99.50 1.376E+00 *   3.458E+00 7.54E+01 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line

Page 274 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage 15
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.93        62.        -5.    -0.003   223.53  -1.428E+00   
 BA-133      82.49        83.        -3.    -0.001   494.82  -1.050E-01   
 Np-237      87.04        95.        38.     0.021    39.79   3.805E+00   
 EU-155      87.04        95.        38.     0.021    39.78   1.623E+00   
 Nd-147      89.48        82.        -3.    -0.002   413.95  -1.420E-01   
 Gd-153      99.01        65.        15.     0.009    78.02   6.471E-01   
 Np-239      99.43        69.        16.     0.009    75.39   1.376E+00   
 Gd-153     105.48        59.        -1.    -0.001   905.56  -6.901E-02   
 Np-239     104.47        66.        12.     0.007   101.34   6.122E-01   
 EU-155     105.25        77.         5.     0.003   262.02   2.806E-01   
 Np-239     104.48        44.        14.     0.008    72.19   7.670E-01   
 PA-234     128.96        45.         7.     0.004   148.29   4.658E-01   
 HF-181     133.06        85.        -3.    -0.002   469.78  -8.227E-02   
 CE-144     134.50        72.        14.     0.008    90.07   1.598E+00   
 HF-181     137.24        98.        -9.    -0.005   154.85  -2.024E+00   
 CE-141     145.11        97.        -8.    -0.005   168.11  -2.318E-01   
 Ba-140     163.15        65.       -12.    -0.007    98.76  -2.731E+00   
 U-235      163.20        67.       -13.    -0.007    93.90  -3.601E+00   
 CE-139     166.18        51.        12.     0.007    86.19   2.170E-01   
 TH-227     234.83        58.        -8.    -0.005   136.45  -1.178E+00   
 EU-152     244.84        82.       -14.    -0.008    98.17  -3.268E+00   
 TH-227     253.37        23.         3.     0.002   228.21   8.218E-01   
 Cd-113m    264.83        42.        -4.    -0.002   244.18  -1.231E+03   
 Hg-203     279.05        40.        -5.    -0.003   186.23  -1.208E-01   
 I-131      284.44        43.        -4.    -0.002   218.73  -1.434E+00   
 Ir-192     295.15        36.        54.     0.030    20.83   3.726E+00   
 PA-231     300.06        45.        10.     0.006    99.44   8.588E+00   
 PA-233     300.03        45.        10.     0.006    99.13   3.414E+00   
 PA-231     302.59        58.        -5.    -0.003   206.33  -3.926E+00   
 BA-133     302.64        57.        -5.    -0.003   222.44  -5.632E-01   
 Ba-140     304.94        40.        -3.    -0.001   339.46  -1.331E+00   
 BI-210M    304.91        40.        -3.    -0.001   340.40  -2.034E-01   
 PA-233     311.56        39.         1.     0.001   911.10   5.846E-02   
 Ir-192     315.39        31.        -4.    -0.002   227.14  -8.914E-02   
 La-140     328.40        26.        11.     0.006    70.65   1.237E+00   
 Cs-136     340.22        61.        -9.    -0.005   133.63  -4.174E-01   
 EU-152     345.25        23.        -2.    -0.001   344.29  -1.758E-01   
 HF-181     342.36        10.        -1.     0.000   515.75  -1.370E-01   
 I-131      364.52        32.        -4.    -0.002   188.18  -1.286E-01   
 SN-113     391.78        28.        -2.    -0.001   442.49  -6.808E-02   
 AG-108M    434.03        21.         1.     0.001   445.20   4.444E-02   
 pm-146     454.12        21.        -2.    -0.001   303.02  -9.564E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     462.25        14.         9.     0.005    64.39   2.575E+00   
 Ir-192     465.67        13.         4.     0.002   130.13   2.325E-01   
 BE-7       477.46        21.        -2.    -0.001   412.03  -4.406E-01   
 HF-181     484.02        13.        -1.    -0.001   370.70  -5.134E-02   
 La-140     486.73        14.        -1.    -0.001   564.67  -6.167E-02   
 RU-103     497.19        22.        -2.    -0.001   301.79  -7.452E-02   
 RH-106     511.10        28.        43.     0.024    23.31   6.550E+00   
 Ba-140     537.00        25.         1.     0.001   506.94   1.854E-01   
 CS-134     564.04        22.        -1.    -0.001   499.02  -5.384E-01   
 CS-134     569.96        20.         3.     0.002   212.88   6.624E-01   
 PA-234     569.96        19.         3.     0.002   188.40   1.372E+00   
 BI-207     569.98        18.         4.     0.002   175.94   1.222E-01   
 SB-125     600.40        22.        -4.    -0.002   164.21  -8.230E-01   
 SB-124     603.79        22.        -4.    -0.002   169.16  -1.438E-01   
 CS-134     605.41        26.        -2.    -0.001   329.81  -7.878E-02   
 RU-103     609.27        16.        62.     0.034    15.62   3.770E+01   
 AG-108M    613.10        28.        -4.    -0.002   180.80  -1.685E-01   
 PM-144     618.53        22.         2.     0.001   417.77   5.709E-02   
 RH-106     622.19        16.         4.     0.002   140.54   1.535E+00   
 SB-125     635.09        13.         4.     0.002   126.99   1.380E+00   
 CS-137     659.85        10.         4.     0.002   136.68   1.538E-01   
 NB-94      704.16        14.         4.     0.002   145.30   1.518E-01   
 SB-124     722.89        22.         2.     0.001   430.44   5.717E-01   
 AG-108M    722.96        21.         2.     0.001   397.56   7.334E-02   
 EU-154     722.30        19.         2.     0.001   393.61   3.171E-01   
 ZR-95      725.09        35.        -9.    -0.005    98.82  -8.149E-01   
 BI-212     727.50        13.        10.     0.005    61.17   5.100E+00   
 pm-146     743.56         5.         3.     0.002   119.00   3.514E-01   
 ZR-95      756.91        15.         5.     0.003   126.60   3.518E-01   
 PA-234M    767.33        20.         3.     0.002   234.05   3.910E+01   
 CS-134     793.17        13.         2.     0.001   273.46   9.711E-02   
 CS-134     802.94        26.        -4.    -0.002   186.11  -1.980E+00   
 CO-58      809.28        19.        -4.    -0.002   164.04  -1.713E-01   
 Cs-136     819.01        12.         5.     0.003   117.01   2.005E-01   
 MN-54      834.10        10.         7.     0.004    78.00   2.898E-01   
 Co-56      846.65        20.         2.     0.001   292.58   9.850E-02   
 NB-94      871.44        18.        -1.    -0.001   534.61  -5.188E-02   
 PA-234     880.87        20.        -1.    -0.001   601.83  -8.173E-01   
 PA-234     883.95        18.         3.     0.001   243.17   1.223E+00   
 AG-110M    884.38        18.         4.     0.002   167.11   2.431E-01   
 Sc-46      889.92        18.         3.     0.002   217.60   1.347E-01   
 y-88       896.38        12.         3.     0.001   199.70   1.294E-01   
 PA-234     943.74        16.        -6.    -0.003   106.60  -2.083E+00   
 EU-152     962.78        28.        -5.    -0.003   158.60  -1.656E+00   
 EU-154     996.92        20.        -3.    -0.002   201.77  -1.551E+00   
 Co-56     1038.29        19.        -1.    -0.001   440.50  -5.265E-01   
 BI-207    1062.97        19.         3.     0.002   223.74   2.064E-01   
 Ga-68     1077.01        12.         1.     0.001   421.02   2.245E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1099.71        28.        -5.    -0.003   157.18  -4.783E-01   
 ZN-65     1113.40        19.        -3.    -0.002   190.71  -3.718E-01   
 Sc-46     1120.34        11.        22.     0.012    30.13   1.209E+00   
 Ta-182    1120.32         9.        22.     0.012    28.77   3.528E+00   
 CO-60     1172.16        22.        -3.    -0.002   213.57  -1.865E-01   
 Ta-182    1194.69        10.        -1.    -0.001   426.42  -3.949E-01   
 Ta-182    1220.41        29.        -7.    -0.004   119.76  -1.487E+00   
 Co-56     1239.47        21.         3.     0.002   243.05   2.517E-01   
 FE-59     1293.39         9.         2.     0.001   219.82   2.953E-01   
 CO-60     1331.47        17.        -4.    -0.002   168.14  -2.360E-01   
 AG-110M   1381.00         9.         4.     0.002   130.78   9.536E-01   
 EU-152    1408.27         2.         2.     0.001   125.73   6.690E-01   
 La-140    1595.17        14.        -3.    -0.002   172.45  -2.474E-01   
 SB-124    1691.48         5.         1.     0.000   453.10   1.183E-01   
 Co-56     1770.14        15.        -4.    -0.002   145.76  -2.050E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.4059E-01   -4.4059E-01    4.120E+02%                6.62E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.66E+00
 K-40         1.4816E+02    1.4816E+02    6.985E+00%                1.28E+01
 Sc-46  #A    6.7187E-01    6.7187E-01    3.013E+01%                1.06E+00
 CR-51  #A   -4.5733E-02   -4.5733E-02    4.053E+03%                6.70E+00
 MN-54  #A    2.8979E-01    2.8979E-01    7.800E+01%                7.65E-01
 FE-59  #A   -1.4311E-01   -1.4311E-01    1.351E+02%                2.64E+00
 Co-56  #A    1.5946E-01    1.5946E-01    1.902E+02%                1.05E+00
 CO-57        4.9424E-01    4.9424E-01    3.172E+01%                3.85E-01
 CO-58  #A   -1.7129E-01   -1.7129E-01    1.640E+02%                9.99E-01
 CO-60  #A   -2.3602E-01   -2.3602E-01    1.681E+02%                1.42E+00
 ZN-65  #A   -3.7184E-01   -3.7184E-01    1.907E+02%                2.54E+00
 NB-94  #A    1.5184E-01    1.5184E-01    1.453E+02%                7.88E-01
 ZR-95  #A    3.5184E-01    3.5185E-01    1.266E+02%                1.57E+00
 NB-95  #A   -1.0050E-02   -1.0050E-02    2.618E+03%                9.77E-01
 RU-103 #A   -7.4519E-02   -7.4519E-02    3.018E+02%                8.12E-01
 RH-106 #A    1.5345E+00    1.5345E+00    1.405E+02%                7.64E+00
 AG-108M#A    5.8918E-02    5.8918E-02    2.984E+02%                7.22E-01
 AG-110M#A    4.2103E-01    4.2103E-01    1.061E+02%                1.45E+00
 SN-113 #A   -6.8078E-02   -6.8078E-02    4.425E+02%                1.08E+00
 SB-124 #A   -1.4609E-02   -1.4609E-02    1.692E+02%                8.62E-01
 SB-125 #A    8.6052E-01    8.6052E-01    6.439E+01%                2.54E+00
 I-131  #A   -1.2864E-01   -1.2865E-01    1.882E+02%                8.51E-01
 Gd-153 #A    6.4711E-01    6.4711E-01    7.802E+01%                1.69E+00
 Ga-68  #A    2.2373E+00    2.2449E+00    4.210E+02%                3.56E+01
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 Tc-99m #A   -1.4806E-02   -1.4816E-02    1.363E+03%                7.04E-01
 BA-133 #A   -4.1869E-03   -4.1869E-03    7.172E+03%                1.09E+00
 CS-134 #A    5.4418E-02    5.4418E-02    1.595E+02%                9.35E-01
 CS-137 #A    1.5377E-01    1.5377E-01    1.367E+02%                7.56E-01
 CE-139 #A    2.1704E-01    2.1704E-01    8.619E+01%                6.29E-01
 Ba-140 #A    1.8535E-01    1.8536E-01    5.069E+02%                3.41E+00
 La-140 #A    1.3076E-02    1.3076E-02    7.065E+01%                1.54E+00
 CE-141 #A   -2.3180E-01   -2.3180E-01    1.681E+02%                1.33E+00
 CE-144 #A    1.5984E+00    1.5984E+00    9.007E+01%                4.84E+00
 PM-144 #A    3.6894E-02    3.6894E-02    4.178E+02%                8.73E-01
 EU-152 #A   -1.7575E-01   -1.7575E-01    3.443E+02%                2.19E+00
 EU-154 #A    9.4738E-02    9.4738E-02    3.936E+02%                8.30E+00
 EU-155 #A    1.0749E+00    1.0749E+00    3.978E+01%                2.54E+00
 HF-181 #A   -5.1344E-02   -5.1345E-02    3.707E+02%                7.10E-01
 Ta-182 #     3.5276E+00    3.5276E+00    2.877E+01%                2.68E+00
 Hg-203 #A   -1.2082E-01   -1.2082E-01    1.862E+02%                7.86E-01
 TL-208       2.5777E+00    2.5777E+00    1.296E+01%                5.64E-01
 pm-146 #A    3.5140E-01    3.5140E-01    1.190E+02%                1.53E+00
 y-88   #A    1.2944E-01    1.2944E-01    1.997E+02%                9.45E-01
 Cd-113m#A   -1.2307E+03   -1.2307E+03    2.442E+02%                1.06E+04
 Cd-109 #A    4.5810E-01    4.5810E-01    1.209E+03%                1.91E+01
 PB-210  A    1.2262E+01    1.2262E+01    5.767E+01%                2.21E+01
 PB-212       4.9289E+00    4.9289E+00    1.215E+01%                1.51E+00
 PB-214       6.4874E+00    6.4874E+00    1.180E+01%                1.53E+00
 BI-207 #A    1.5860E-01    1.5860E-01    1.423E+02%                7.68E-01
 BI-212 #A    5.0996E+00    5.0996E+00    6.117E+01%                1.02E+01
 BI-214       6.3935E+00    6.3935E+00    1.314E+01%                1.69E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.27E+00
 RA-224  A    1.6171E+00    1.6171E+00    3.826E+02%                2.14E+01
 AC-228       8.5976E+00    8.5976E+00    1.251E+01%                2.31E+00
 TH-227 #A   -4.5286E-01   -4.5286E-01    1.329E+02%                5.51E+00
 TH-229 #A    3.8717E+00    3.8717E+00    7.927E+01%                1.22E+01
 TH-234  A    1.4374E+01    1.4374E+01    4.470E+01%                1.87E+01
 PA-231 #A    1.8392E+00    1.8392E+00    9.944E+01%                2.81E+01
 PA-233 #A    5.5149E-01    5.5149E-01    9.913E+01%                1.91E+00
 PA-234 #A    8.7630E-01    8.7630E-01    1.138E+02%                2.39E+00
 PA-234M#A    9.6819E+00    9.6819E+00    2.341E+02%                1.40E+02
 U-235  #A   -1.5959E-02   -1.5959E-02    8.740E+03%                4.84E+00
 AM-241 #A    6.3804E-03    6.3804E-03    1.003E+04%                2.24E+00
 Np-237 #A    3.8052E+00    3.8052E+00    3.979E+01%                4.83E+00
 Ir-192 #A    6.9051E-01    6.9051E-01    2.083E+01%                7.17E-01
 Cs-136 #A    2.0053E-01    2.0054E-01    1.170E+02%                8.27E-01
 Np-239 #A    7.6692E-01    7.6698E-01    7.219E+01%                1.84E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.28E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:56:37 PMPage 19
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140301.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  1999.5 keV)     2.043E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  1999.5 keV) 2.0427121E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140313
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-5-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-5-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:27         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:27:35      Real Time: 1804   sec
        Analysis Time: 2/5/2014 15:57         Dead Time: 0.23   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.507E-01          645.5     1.619E+00    1.619E+00    5.984E+00
NA-22      0.000E+00         1000.0     5.823E-02    5.823E-02    1.179E+00
K-40       1.513E+02            6.4     9.695E+00    1.241E+01    8.483E+00
Sc-46      2.539E-01           68.1     1.728E-01    1.733E-01    9.142E-01
CR-51      1.966E+00           76.5     1.504E+00    1.507E+00    5.049E+00
MN-54      3.796E-02          728.5     2.765E-01    2.765E-01    1.016E+00
FE-59      1.364E-01          285.6     3.896E-01    3.897E-01    1.903E+00
Co-56      2.311E-01          123.4     2.852E-01    2.855E-01    1.036E+00
CO-57      2.819E-02          540.9     1.525E-01    1.525E-01    5.368E-01
CO-58     -2.358E-02         1061.0     2.501E-01    2.501E-01    9.298E-01
CO-60      1.729E-01          159.4     2.755E-01    2.757E-01    1.007E+00
ZN-65     -8.147E-01          106.6     8.681E-01    8.691E-01    2.977E+00
NB-94     -4.823E-03         5079.0     2.449E-01    2.449E-01    9.082E-01
ZR-95     -1.272E-01          343.5     4.368E-01    4.369E-01    1.599E+00
NB-95      3.696E-02          691.6     2.556E-01    2.556E-01    9.399E-01
RU-103     2.581E-02          711.4     1.836E-01    1.837E-01    6.834E-01
RH-106     1.022E+00          183.9     1.880E+00    1.881E+00    6.804E+00
AG-108M   -4.043E-02          529.9     2.143E-01    2.143E-01    7.750E-01
AG-110M    2.034E-01           66.7     1.356E-01    1.360E-01    8.610E-01
SN-113     9.192E-02          262.8     2.415E-01    2.416E-01    8.744E-01
SB-124     6.906E-02          353.0     2.438E-01    2.438E-01    8.784E-01
SB-125     7.251E-01           63.6     4.614E-01    4.629E-01    2.250E+00
I-131      2.362E-01          117.4     2.772E-01    2.775E-01    5.608E-01
Gd-153     1.870E-01          134.9     2.523E-01    2.526E-01    1.926E+00
Ga-68     -4.103E+00          269.5     1.106E+01    1.106E+01    4.021E+01
Tc-99m    -6.752E-02          260.9     1.762E-01    1.762E-01    6.109E-01
BA-133    -2.531E-01          127.9     3.239E-01    3.241E-01    1.118E+00
CS-134    -1.083E-01          100.4     1.087E-01    1.088E-01    1.135E+00
CS-137    -5.102E-03         5179.0     2.642E-01    2.642E-01    9.817E-01
CE-139     2.354E-02          923.8     2.174E-01    2.174E-01    7.595E-01
Ba-140     6.943E-01          105.8     7.347E-01    7.356E-01    2.270E+00
La-140     8.241E-02          279.9     2.306E-01    2.307E-01    5.370E-01
CE-141     3.673E-01           97.9     3.597E-01    3.602E-01    1.212E+00
CE-144    -3.898E-02         3158.0     1.231E+00    1.231E+00    4.355E+00
PM-144    -3.930E-02          221.0     8.685E-02    8.687E-02    9.097E-01
EU-152     8.865E-01          108.8     9.648E-01    9.659E-01    2.282E+00
EU-154    -1.899E+00          118.6     2.253E+00    2.255E+00    7.875E+00
EU-155     7.630E-01           70.8     5.402E-01    5.418E-01    1.988E+00
HF-181    -2.220E-02         1066.0     2.367E-01    2.367E-01    8.691E-01
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Ta-182     1.498E+00           62.0     9.286E-01    9.316E-01    3.518E+00
Hg-203    -1.535E-01          148.4     2.279E-01    2.280E-01    7.880E-01
TL-208     2.425E+00           16.7     4.039E-01    4.230E-01    7.929E-01
pm-146    -3.152E-01          236.8     7.466E-01    7.468E-01    2.688E+00
y-88       1.691E-01           95.6     1.616E-01    1.618E-01    9.008E-01
Cd-113m    1.284E+03          211.8     2.719E+03    2.721E+03    9.552E+03
Cd-109     3.490E+00          167.5     5.846E+00    5.850E+00    1.985E+01
PB-210     8.564E+00           81.7     7.000E+00    7.018E+00    2.402E+01
PB-212     6.999E+00           11.8     8.269E-01    9.427E-01    1.710E+00
PB-214     5.797E+00           13.7     7.933E-01    8.485E-01    1.727E+00
BI-207     5.597E-02          386.1     2.161E-01    2.161E-01    7.860E-01
BI-212     0.000E+00         1000.0     3.096E+00    3.096E+00    1.264E+01
BI-214     6.631E+00           12.1     8.041E-01    8.748E-01    1.549E+00
BI-210M    0.000E+00          707.1     1.286E-01    1.286E-01    1.219E+00
RA-224    -2.244E+01           45.3     1.017E+01    1.027E+01    3.307E+01
AC-228     7.445E+00           14.3     1.062E+00    1.128E+00    2.249E+00
TH-227    -2.089E+00           98.4     2.055E+00    2.059E+00    6.911E+00
TH-229     6.932E-01          503.9     3.493E+00    3.493E+00    1.232E+01
TH-234     2.192E+00          363.1     7.959E+00    7.960E+00    2.808E+01
PA-231     1.310E+00          253.1     3.315E+00    3.315E+00    1.817E+01
PA-233    -1.271E-01          127.7     1.622E-01    1.624E-01    1.517E+00
PA-234     2.811E-01          143.2     4.026E-01    4.028E-01    2.693E+00
PA-234M   -3.428E+01          666.0     2.283E+02    2.283E+02    1.268E+02
U-235      2.357E+00           56.5     1.331E+00    1.337E+00    4.763E+00
AM-241     9.684E-01           65.9     6.378E-01    6.398E-01    2.108E+00
Np-237     1.514E-01         1059.0     1.604E+00    1.604E+00    5.540E+00
Ir-192     8.092E-01           21.5     1.737E-01    1.802E-01    5.592E-01
Cs-136     7.688E-02          146.7     1.128E-01    1.129E-01    8.225E-01
Np-239     4.631E-01          139.3     6.451E-01    6.457E-01    2.207E+00
Nd-147    -1.063E+00          144.2     1.533E+00    1.534E+00    5.407E+00
-----------------------------------------------------------------------------
Total      1.496E+03

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-5-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140313.An1

 Acquisition information
        Start time:                 2/5/2014 3:27:35 PM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.23 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

Page 283 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:27:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:52 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0777

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.62       15.  24.36   0.50  2.229E-02    46.54   4.250    PBC<MDA PB210 
    50.35        3. 371.04   0.89  2.496E-02    50.14   8.000    PBC<MDA TH227 
    58.67       20.  65.86   0.90  3.122E-02    59.54  35.900    PBC<MDA AM241 
    63.25        5.  67.02   0.91  3.338E-02    63.29   3.810    PBC<MDA TH234 
    74.76       78.  21.64   0.92  3.878E-02
    77.35      111.  16.02   0.92  3.974E-02
    87.24       25.  70.80   0.93  4.243E-02    86.54  30.700    PBC<MDA EU155 
    88.11       10. 167.51   0.93  4.278E-02    88.04   3.790    PBC<MDA Cd109 
    93.09        1.  55.74   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    93.11       49.  42.12   0.28  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.110E+01 AC228 
    99.67        2. 528.07   0.94  4.467E-02    99.50  15.000    PBC<MDA Np239 
   102.93        9. 134.94   0.94  4.502E-02   103.20  21.800    PBC<MDA Gd153 
   105.76        9. 139.30   0.95  4.521E-02   103.70  24.000    PBC<MDA Np239 
                                               106.13  22.700  4.631E-01 Np239 
   107.44        6. 170.51   0.95  4.516E-02
   120.53        2. 540.89   0.96  4.526E-02   122.06  85.600    PBC<MDA CO57  
                                               122.06  85.600  2.819E-02 CO57  
   122.78        2. 505.72   0.96  4.522E-02   123.10  40.790    PBC<MDA EU154 
   144.33       22.  56.49   0.98  4.338E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  2.579E+00 U235  
   145.48       14.  97.93   0.98  4.318E-02   145.44  48.200    PBC<MDA CE141 
   162.20        9. 136.32   1.00  4.072E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.333E+00 U235  
   166.41        1. 923.80   1.00  4.089E-02   165.85  79.900    PBC<MDA CE139 
   193.65        2. 503.90   1.03  3.699E-02   193.51   4.400    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   205.23        6. 152.80   1.04  3.557E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  1.871E+00 U235  
   238.52      193.  10.75   1.31  3.221E-02   238.63  43.300  6.999E+00 PB212 
   241.95       43.  28.57   0.44  3.189E-02   242.00   7.430  1.011E+01 PB214 
   256.10        4. 234.59   1.09  3.069E-02   256.24   7.000    PBC<MDA TH227 
   263.74        4. 211.77   1.09  3.010E-02   263.70   0.006    PBC<MDA Cd113m
   277.39        8. 108.99   1.11  2.910E-02   277.28   6.310    PBC<MDA TL208 
   295.03       61.  19.85   0.60  2.789E-02   295.09  19.300  5.380E+00 PB214 
                                               295.95  30.160  4.059E+00 Ir192 
   299.35        1. 819.87   1.13  2.740E-02   302.85  18.330    PBC<MDA BA133 
                                               302.65   2.880  4.532E-01 PA231 
   300.04        3. 253.08   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.775E+00 PA231 
                                               300.18   6.200  1.101E+00 PA233 
                                               300.07   2.460  2.775E+00 PA231 
                                               300.18   6.200  1.101E+00 PA233 
   300.15        3. 248.23   1.13  2.756E-02
   300.16        3. 260.22   1.13  2.757E-02
   308.95        3. 275.49   1.14  2.706E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  1.653E-01 Ir192 
   318.70        8.  86.40   1.14  2.658E-02   316.49  87.040    PBC<MDA Ir192 
                                               320.08   9.940  1.680E+00 CR51  
                                               316.49  87.040  1.904E-01 Ir192 
   318.81        9.  76.47   1.15  2.638E-02   316.49  87.040    PBC<MDA Ir192 
                                               320.08   9.940  1.966E+00 CR51  
   328.84        2. 361.86   1.15  2.589E-02   328.76  20.300    PBC<MDA La140 
   338.49       50.  22.73   0.51  2.538E-02   338.32  12.010  9.111E+00 AC228 
   351.89      100.  12.70   1.33  2.470E-02   351.93  37.600  6.011E+00 PB214 
   363.96        1. 417.62   1.19  2.410E-02   364.48  81.700    PBC<MDA I131  
   389.50        2. 262.76   1.21  2.292E-02   391.69  64.000    PBC<MDA SN113 
   463.34       11.  63.64   1.28  2.035E-02   463.37  10.470    PBC<MDA SB125 
   476.76        2. 364.60   1.29  1.994E-02   476.81  42.000    PBC<MDA PM144 
   477.43        1. 645.52   1.29  1.991E-02   477.60  10.520    PBC<MDA BE7   
   487.47        1. 817.29   1.30  1.964E-02   487.02  45.500    PBC<MDA La140 
   496.47        1. 711.43   1.31  1.935E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.581E-02 RU103 
   510.17       13.  68.07   1.32  1.895E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  1.900E+00 RH106 
   535.97        3. 161.88   1.34  1.829E-02   537.26  24.390    PBC<MDA Ba140 
   568.71        4. 153.32   1.37  1.754E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.614E+00 PA234 
   568.73        4. 155.27   1.37  1.754E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.595E+00 PA234 
   570.05        2. 386.11   1.37  1.753E-02   569.70  97.740    PBC<MDA BI207 
   583.24       61.  15.15   1.48  1.724E-02   583.02  84.500  2.324E+00 TL208 
   600.34        4. 190.42   1.40  1.687E-02   600.50  17.860    PBC<MDA SB125 
   603.25        2. 352.99   1.40  1.683E-02   602.73  98.260    PBC<MDA SB124 
   609.22      104.  10.71   0.39  1.670E-02   609.31  46.090  6.631E+00 BI214 
                                               610.30   5.750  6.027E+01 RU103 
   622.44        3. 183.93   1.42  1.644E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.022E+00 RH106 
   637.52        5. 117.38   1.43  1.616E-02   636.97   7.170    PBC<MDA I131  
   661.24        7.  66.66   1.45  1.578E-02   657.76  94.640    PBC<MDA AG110M
                                               661.66  85.210  2.757E-01 CS137 
   768.32        1. 691.63   1.54  1.410E-02
   785.99        1. 417.67   1.56  1.383E-02   785.42   1.280    PBC<MDA BI212 
   795.70        3. 141.96   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
   815.23        2. 279.85   1.58  1.344E-02   815.77  23.280    PBC<MDA La140 
   835.08        1. 728.47   1.60  1.321E-02   834.85  99.980    PBC<MDA MN54  
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   860.79        9.  73.07   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   883.29        2. 159.69   1.64  1.264E-02   884.68  72.680    PBC<MDA AG110M
   884.99        1. 365.56   1.64  1.266E-02
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   897.92        2. 299.30   1.65  1.250E-02   898.04  93.700    PBC<MDA y88   
   911.10       44.  17.23   1.66  1.237E-02   911.07  29.000  6.755E+00 AC228 
   936.76        2. 360.54   1.68  1.210E-02   937.49  34.360    PBC<MDA AG110M
   964.14        5. 129.63   1.70  1.184E-02   964.11  14.605    PBC<MDA EU152 
  1039.39        3. 181.66   1.76  1.119E-02  1037.84  14.130    PBC<MDA Co56  
  1048.90        4. 146.68   1.77  1.111E-02  1048.07  80.000    PBC<MDA Cs136 
  1100.97        2. 285.60   1.81  1.071E-02  1099.25  56.500    PBC<MDA FE59  
  1111.41        5. 108.83   1.82  1.061E-02  1112.07  13.644    PBC<MDA EU152 
  1120.06        9.  47.97   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.86       10.  68.06   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.488E-01 Sc46  
                                              1121.30  34.900  1.573E+00 Ta182 
  1121.07       11.  62.01   1.83  1.055E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.730E+00 Ta182 
  1221.46        6. 112.95   1.91  9.870E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.58        5. 123.41   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
  1289.32        1. 546.82   1.96  9.448E-03  1291.60  43.200    PBC<MDA FE59  
  1331.82        3. 159.40   1.99  9.220E-03  1332.50  99.980    PBC<MDA CO60  
  1407.83        5.  80.67   2.05  8.829E-03  1408.00  21.005    PBC<MDA EU152 
  1460.90      249.   6.26   1.02  8.576E-03  1460.83  10.670  1.513E+02 K40   
  1764.67       10.  34.78   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 
  1836.21        3.  95.55   2.35  7.144E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.84    74.82       114.        65. 1.676E+03   31.04   0.609  -      s 
   309.22    77.42       110.       114. 2.879E+03   15.97   0.833  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.11    46.62        67.        15.     0.008    24.36   0.501s
 TH-227    201.03    50.35        71.         3.     0.002   371.04   0.893s
 AM-241    234.26    58.67        73.        20.     0.011    65.86   0.902s
 TH-234    252.58    63.25       175.         5.     0.003    67.02   0.905s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133    320.08    80.14       107.        -6.    -0.003   243.62   0.922s
 EU-155    348.46    87.24       142.        25.     0.014    70.80   0.928s
 Cd-109    351.92    88.11       140.        10.     0.006   167.51   0.929 
 Nd-147    364.77    91.32       170.       -12.    -0.006   162.92   0.932s
 AC-228    371.93    93.11       101.        49.     0.027    42.12   0.281s
 Np-239    398.15    99.67        71.         2.     0.001   528.07   0.940s
 Gd-153    411.19   102.93        65.         9.     0.005   134.94   0.944s
 EU-155    429.20   107.44        46.         6.     0.003   170.51   0.946s
 Np-239    422.47   105.76        67.         9.     0.005   139.30   0.946s
 CO-57     481.54   120.53        56.         2.     0.001   540.89   0.962s
 EU-154    490.51   122.78        69.         2.     0.001   505.72   0.963s
 PA-234    523.98   131.15        61.        -7.    -0.004   165.68   0.970s
 HF-181    540.69   135.33        56.        -1.    -0.001   729.47   0.975s
 Tc-99m    563.25   140.98        70.        -5.    -0.003   260.94   0.979 
 U-235     576.65   144.33        67.        22.     0.012    56.49   0.982 
 CE-141    581.23   145.48        84.        14.     0.008    97.93   0.984s
 Ba-140    648.06   162.20        65.         9.     0.005   136.32   1.000s
 U-235     652.92   163.41        82.        -3.    -0.001   499.13   1.001s
 CE-139    664.92   166.41        81.         1.     0.001   923.80   1.003s
 TH-229    773.80   193.65        51.         2.     0.001   503.90   1.029s
 U-235     820.09   205.23        39.         6.     0.003   152.80   1.040s
 TH-229    844.01   211.22        72.        -7.    -0.004   176.89   1.045s
 TH-227    941.32   235.56       101.       -15.    -0.008    98.37   1.069s
 PB-212    953.16   238.52        74.       176.     0.098    10.75   1.313s
 RA-224    960.33   240.32       261.       -53.    -0.029    45.30   1.074s
 PB-214    966.87   241.95        47.        43.     0.024    28.57   0.436s
 EU-152    977.40   244.59        77.        -8.    -0.005   154.64   1.077s
 TH-227   1023.45   256.10        53.         4.     0.002   234.59   1.088s
 Cd-113m  1053.97   263.74        37.         4.     0.002   211.77   1.095s
 TL-208   1108.56   277.39        33.         8.     0.004   108.99   1.107 
 Hg-203   1114.99   279.00        44.        -7.    -0.004   148.44   1.109s
 PB-214   1179.07   295.03        32.        52.     0.029    19.85   0.604s
 Ir-192   1179.75   295.20        32.        49.     0.027    21.47   1.125s
 PB-212   1199.59   300.16        35.         3.     0.002   260.22   1.128s
 PA-231   1199.08   300.04        35.         3.     0.002   253.08   1.128s
 PA-233   1199.55   300.15        35.         3.     0.002   248.23   1.128s
 BA-133   1196.32   299.35        14.         1.     0.000   819.87   1.131s
 Ir-192   1234.71   308.95        24.         3.     0.001   275.49   1.136s
 PA-233   1242.19   310.82        26.        -6.    -0.003   127.67   1.139s
 Ir-192   1273.67   318.70        20.         8.     0.004    86.40   1.143s
 CR-51    1274.13   318.81        21.         9.     0.005    76.47   1.147s
 La-140   1314.23   328.84        37.         2.     0.001   361.86   1.155s
 AC-228   1352.82   338.49        19.        50.     0.028    22.73   0.511s
 Cs-136   1360.14   340.32        67.       -10.    -0.005   124.58   1.165s
 PB-214   1406.37   351.89        32.       100.     0.056    12.70   1.328s
 BA-133   1424.94   356.53        36.        -7.    -0.004   127.94   1.180s
 I-131    1454.65   363.96        14.         1.     0.001   417.62   1.187s
 BA-133   1533.77   383.75        29.        -2.    -0.001   334.06   1.205s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  6
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113   1556.75   389.50        19.         2.     0.001   262.76   1.212s
 AG-108M  1734.70   434.00        27.        -1.    -0.001   529.89   1.250s
 SB-125   1851.99   463.34        19.        11.     0.006    63.64   1.277s
 PM-144   1905.68   476.76        16.         2.     0.001   364.60   1.289s
 BE-7     1908.36   477.43        18.         1.     0.001   645.52   1.289s
 La-140   1948.50   487.47        19.         1.     0.000   817.29   1.298s
 RU-103   1984.50   496.47        16.         1.     0.000   711.43   1.307s
 RH-106   2039.26   510.17        32.        13.     0.007    68.07   1.320s
 Nd-147   2116.41   529.46        20.        -5.    -0.003   144.19   1.337s
 Ba-140   2142.44   535.97        11.         3.     0.002   161.88   1.342s
 CS-134   2273.46   568.73        18.         4.     0.002   155.27   1.370s
 PA-234   2273.36   568.71        18.         4.     0.002   153.32   1.370s
 BI-207   2278.74   570.05        21.         2.     0.001   386.11   1.371s
 TL-208   2331.49   583.24        15.        61.     0.034    15.15   1.476 
 SB-125   2399.85   600.34        23.         4.     0.002   190.42   1.398s
 SB-124   2411.51   603.25        25.         2.     0.001   352.99   1.400s
 CS-134   2420.22   605.43        44.        -8.    -0.004   127.34   1.401s
 BI-214   2435.37   609.22        16.        92.     0.051    10.71   0.392s
 RU-103   2435.78   609.32        22.        60.     0.034    16.86   1.406s
 AG-108M  2448.71   612.55        19.        -4.    -0.002   151.92   1.410s
 RH-106   2488.27   622.44        14.         3.     0.002   183.93   1.416s
 SB-125   2539.19   635.18        19.        -3.    -0.002   215.62   1.428s
 I-131    2548.58   637.52        16.         5.     0.003   117.38   1.429s
 AG-110M  2643.45   661.24         6.         7.     0.004    66.66   1.447s
 PM-144   2786.19   696.93        22.        -3.    -0.002   249.78   1.480s
 SB-124   2890.66   723.05        23.        -4.    -0.002   159.97   1.503s
 AG-108M  2890.66   723.05        23.        -4.    -0.002   159.96   1.503s
 EU-154   2890.79   723.08        25.        -5.    -0.003   146.50   1.503s
 pm-146   2983.38   746.23        20.        -3.    -0.002   236.85   1.523s
 ZR-95    3026.24   756.94        18.        -2.    -0.001   343.54   1.532s
 AG-110M  3055.25   764.20        18.        -2.    -0.001   392.63   1.538s
 NB-95    3071.75   768.32        20.         1.     0.001   691.63   1.539s
 PA-234M  3065.41   766.74        29.        -8.    -0.004   144.85   1.540s
 BI-212   3142.43   785.99        18.         1.     0.001   417.67   1.556s
 CS-134   3181.27   795.70        10.         3.     0.002   141.96   1.565s
 La-140   3259.40   815.23        13.         2.     0.001   279.85   1.581s
 Cs-136   3271.39   818.23        14.        -1.    -0.001   561.87   1.583s
 MN-54    3338.82   835.08        21.         1.     0.001   728.47   1.597s
 TL-208   3441.69   860.79        17.         9.     0.005    73.07   1.618s
 EU-154   3503.92   876.35        18.        -5.    -0.003   118.64   1.629s
 PA-234   3519.81   880.32        13.        -3.    -0.002   156.72   1.635s
 PA-234   3538.51   884.99         9.         1.     0.001   365.56   1.637s
 AG-110M  3531.68   883.29         6.         2.     0.001   159.69   1.638s
 Sc-46    3554.86   889.08        15.        -1.    -0.001   596.58   1.642s
 y-88     3590.23   897.92        12.         2.     0.001   299.30   1.649s
 AC-228   3642.95   911.10         6.        44.     0.024    17.23   1.660s
 AG-110M  3745.60   936.76        15.         2.     0.001   360.54   1.682s
 PA-234   3783.17   946.15        25.        -2.    -0.001   311.26   1.688s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3855.18   964.14        20.         5.     0.003   129.63   1.703s
 PA-234M  4017.57  1004.73        17.        -6.    -0.003   376.27   1.733s
 EU-154   4015.65  1004.25        20.        -3.    -0.002   227.04   1.736s
 Co-56    4156.26  1039.39        12.         3.     0.002   181.66   1.762s
 Cs-136   4194.34  1048.90        12.         4.     0.002   146.68   1.771s
 BI-207   4257.67  1064.73        19.        -2.    -0.001   308.78   1.783s
 Ga-68    4312.53  1078.44        18.        -2.    -0.001   269.46   1.794s
 FE-59    4402.69  1100.97        15.         2.     0.001   285.60   1.811s
 EU-152   4444.49  1111.41        11.         5.     0.003   108.83   1.821s
 ZN-65    4460.07  1115.31        31.        -8.    -0.004   106.56   1.824s
 BI-214   4480.00  1120.29        23.         9.     0.005    47.97   1.828D
 Sc-46    4482.30  1120.86        20.        10.     0.006    68.06   1.828s
 Ta-182   4484.06  1121.30        20.        11.     0.006    62.01   1.828D
 CO-60    4692.01  1173.26        17.        -2.    -0.001   256.10   1.869s
 Ta-182   4884.91  1221.46        18.         6.     0.003   112.95   1.906s
 Co-56    4953.45  1238.58        18.         5.     0.003   123.41   1.919s
 FE-59    5156.55  1289.32         5.         1.     0.000   546.82   1.959s
 CO-60    5326.68  1331.82         9.         3.     0.002   159.40   1.990s
 AG-110M  5537.20  1384.41        16.        -3.    -0.002   218.89   2.029s
 EU-152   5630.94  1407.83         4.         5.     0.003    80.67   2.046s
 K-40     5843.41  1460.90         6.       249.     0.138     6.26   1.022s
 BI-214   7059.86  1764.67        10.        10.     0.005    34.78   2.297s
 Co-56    7078.47  1769.32        19.        -6.    -0.004   105.42   2.302s
 y-88     7346.41  1836.21         3.         3.     0.002    95.55   2.345s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.5073E-01                                      5.31E+01             
                           477.60 2.507E-01 ?(  5.984E+00 6.46E+02 1.05E+01 G  
 
K-40     N   1.5128E+02                                      4.66E+11             
                          1460.83 1.513E+02  (P 8.483E+00 6.26E+00 1.07E+01 G  
 
Sc-46    F   2.5387E-01                                      8.38E+01             
                           889.28-4.105E-02 ?(  9.142E-01 5.97E+02 1.00E+02 G  
                          1120.55 5.488E-01 ?(  1.239E+00 6.81E+01 1.00E+02 G  
 
CR-51    F   1.9663E+00                                      2.77E+01             
                           320.08 1.966E+00 &(  5.049E+00 7.65E+01 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:57:44 PMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140313.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   3.7962E-02                                      3.12E+02             
                           834.85 3.796E-02 ?(  1.016E+00 7.28E+02 1.00E+02 G  
 
FE-59    F   1.3643E-01                                      4.45E+01             
                          1099.25 1.815E-01 ?(  1.903E+00 2.86E+02 5.65E+01 G  
                          1291.60 7.752E-02 ?(  1.724E+00 5.47E+02 4.32E+01 G  
 
Co-56    C   2.3114E-01                                      7.73E+01             
                           846.77-2.363E-02 %(  1.036E+00 1.19E+03 9.99E+01 G  
                          1238.28 4.477E-01 ?(  1.935E+00 1.23E+02 6.61E+01 G  
                          1037.84 1.020E+00 ?(  6.733E+00 1.82E+02 1.41E+01 G  
                          1771.35-3.081E+00 +   1.123E+01 1.05E+02 1.55E+01  A 
 
CO-57    C   2.8187E-02                                      2.72E+02             
                           122.06 2.819E-02 ?(  5.368E-01 5.41E+02 8.56E+01 G  
                           136.47-6.911E-02 %   5.208E+00 2.15E+03 1.07E+01 G  
 
CO-58    C  -2.3577E-02                                      7.09E+01             
                           810.78-2.358E-02 &(  9.298E-01 1.06E+03 9.95E+01 G  
 
CO-60    F   1.7286E-01                                      1.93E+03             
                          1332.50 1.729E-01 ?(  1.007E+00 1.59E+02 1.00E+02 G  
                          1173.24-1.294E-01 +   1.204E+00 2.56E+02 9.99E+01 G  
 
ZN-65    F  -8.1472E-01                                      2.44E+02             
                          1115.55-8.147E-01 ?(  2.977E+00 1.07E+02 5.06E+01 G  
 
NB-94    I  -4.8231E-03                                      7.41E+06             
                           702.63-4.823E-03 %(  9.082E-01 5.08E+03 9.79E+01 G  
                           871.10 0.000E+00 +   9.169E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I  -1.2716E-01                                      6.40E+01             
                           756.73-1.272E-01 ?(  1.599E+00 3.44E+02 5.45E+01 G  
                           724.20 1.425E-02 %   1.985E+00 3.74E+03 4.42E+01 G  
 
NB-95    I   3.6961E-02                                      6.40E+01             
                           765.79 3.696E-02 ?(  9.399E-01 6.92E+02 9.98E+01 G  
 
RU-103   I   2.5814E-02                                      3.93E+01             
                           497.05 2.581E-02 &(  6.834E-01 7.11E+02 9.09E+01 G  
                           610.30 3.495E+01 ?   1.410E+01 1.69E+01 5.75E+00 GA 
 
RH-106   I   1.0220E+00                                      3.74E+02             
                           621.92 1.022E+00 &(  6.804E+00 1.84E+02 9.93E+00 G  
                          1050.36-7.704E-01 %   6.301E+01 2.15E+03 1.56E+00 G  
                           511.86 1.900E+00 ?   4.289E+00 6.81E+01 2.00E+01 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -4.0433E-02                                      1.53E+05             
                           433.94-4.043E-02 ?(  7.750E-01 5.30E+02 9.05E+01 G  
                           722.94-1.830E-01 +   1.033E+00 1.60E+02 9.08E+01 G  
                           614.28-1.600E-01 +   8.607E-01 1.52E+02 8.98E+01 G  
 
AG-110M  F   2.0343E-01                                      2.50E+02             
                           884.68 1.449E-01 ?(  8.610E-01 1.60E+02 7.27E+01 G  
                           657.76 2.472E-01 ?(  5.423E-01 6.67E+01 9.46E+01 G  
                           937.49 2.068E-01 ?(  2.757E+00 3.61E+02 3.44E+01 G  
                          1384.30-6.937E-01 +   5.500E+00 2.19E+02 2.43E+01 G  
                           763.94-2.788E-01 +   4.011E+00 3.93E+02 2.23E+01 G  
 
SN-113   F   9.1917E-02                                      1.15E+02             
                           391.69 9.192E-02 ?(  8.744E-01 2.63E+02 6.40E+01 G  
 
SB-124   F   6.9055E-02                                      6.02E+01             
                           602.73 6.906E-02 ?(  8.784E-01 3.53E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.122E+00 1.00E+03 4.78E+01 G  
                           722.79-1.537E+00 +   8.682E+00 1.60E+02 1.08E+01 G  
 
SB-125   I   7.2506E-01                                      1.01E+03             
                           427.88-9.569E-03 %(  2.250E+00 6.39E+03 2.96E+01 G  
                           600.50 6.847E-01 ?(  4.633E+00 1.90E+02 1.79E+01 G  
                           635.89-8.966E-01 +   6.957E+00 2.16E+02 1.13E+01 G  
                           463.37 2.871E+00 &(  6.009E+00 6.36E+01 1.05E+01 G  
 
I-131    I   2.3616E-01                                      8.02E+00             
                           364.48 3.601E-02 ?(  5.608E-01 4.18E+02 8.17E+01 G  
                           284.30 0.000E+00 &   1.085E+01 1.00E+03 6.14E+00 G  
                           636.97 2.517E+00 ?(  1.034E+01 1.17E+02 7.17E+00 G  
 
Gd-153   F   1.8700E-01                                      2.42E+02             
                            97.50-3.648E-02 &(  1.926E+00 1.51E+03 3.00E+01 G  
                           103.20 4.945E-01 ?(  2.282E+00 1.35E+02 2.18E+01 G  
 
Ga-68    C  -4.1034E+00                                      4.71E-02             
                          1077.40-4.103E+00 ?(  4.021E+01 2.69E+02 3.30E+00 G  
 
Tc-99m   I  -6.7519E-02                                      2.51E-01             
                           140.51-6.752E-02 ?(  6.109E-01 2.61E+02 8.93E+01 G  
 
BA-133   F  -2.5313E-01                                      3.85E+03             
                           356.00-2.531E-01 ?(  1.118E+00 1.28E+02 6.20E+01 G  
                           302.85 7.124E-02 +   2.202E+00 8.20E+02 1.83E+01 G  
                           383.84-6.212E-01 +   7.429E+00 3.34E+02 8.94E+00 GA 
                            80.99-2.425E-01 +   2.028E+00 2.44E+02 3.41E+01 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -1.0825E-01                                      7.54E+02             
                           604.71-2.593E-01 ?(  1.135E+00 1.27E+02 9.76E+01 G  
                           795.87 1.613E-01 +   8.259E-01 1.42E+02 8.55E+01 G  
                           569.32 8.504E-01 &(  4.685E+00 1.55E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.207E+01 1.00E+03 8.69E+00 G  
                           563.24 0.000E+00 &   1.153E+01 1.00E+03 8.35E+00 G  
 
CS-137   I  -5.1015E-03                                      1.10E+04             
                           661.66-5.101E-03 %(  9.817E-01 5.18E+03 8.52E+01 G  
 
CE-139   F   2.3535E-02                                      1.38E+02             
                           165.85 2.354E-02 &(  7.595E-01 9.24E+02 7.99E+01 G  
 
Ba-140   I   6.9432E-01                                      1.28E+01             
                           537.26 3.869E-01 ?(  2.270E+00 1.62E+02 2.44E+01 G  
                           162.66 1.900E+00 ?(  8.859E+00 1.36E+02 6.22E+00 G  
                           304.85 2.697E-01 &   1.171E+01 1.18E+03 4.29E+00 G  
 
La-140   I   8.2413E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.370E-01 1.00E+03 9.54E+01 G  
                           487.02 4.775E-02 ?(  1.442E+00 8.17E+02 4.55E+01 G  
                           328.76 2.563E-01 &(  3.295E+00 3.62E+02 2.03E+01 G  
                           815.77 3.362E-01 ?(  3.475E+00 2.80E+02 2.33E+01 G  
 
CE-141   I   3.6734E-01                                      3.25E+01             
                           145.44 3.673E-01 &(  1.212E+00 9.79E+01 4.82E+01 G  
 
CE-144   I  -3.8982E-02                                      2.85E+02             
                           133.54-3.898E-02 %(  4.355E+00 3.16E+03 1.11E+01 G  
 
PM-144   C  -3.9302E-02                                      3.63E+02             
                           696.54-1.013E-01 ?(  9.097E-01 2.50E+02 9.90E+01 G  
                           618.06 0.000E+00 &   8.442E-01 1.00E+03 9.91E+01 G  
                           476.81 1.069E-01 &(  1.434E+00 3.65E+02 4.20E+01 G  
 
EU-152   F   8.8645E-01                                      4.94E+03             
                           344.29-4.309E-03 %(  2.282E+00 1.45E+04 2.65E+01 G  
                          1112.07 1.799E+00 &(  6.881E+00 1.09E+02 1.36E+01 G  
                           121.78-1.246E-02 %   1.807E+00 4.12E+03 2.86E+01 G  
                           778.92 0.000E+00 -   6.422E+00 1.00E+03 1.29E+01 G  
                           964.11 1.650E+00 ?(  7.499E+00 1.30E+02 1.46E+01 G  
                           244.69-1.909E+00 +   1.010E+01 1.55E+02 7.58E+00 G  
                          1408.00 1.364E+00 &   3.764E+00 8.07E+01 2.10E+01 GA 
 
EU-154   I  -1.8992E+00                                      3.14E+03             
                           873.23-1.899E+00 ?(  7.875E+00 1.19E+02 1.23E+01 G  
                           123.10 7.061E-02 +   1.248E+00 5.06E+02 4.08E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1274.54 0.000E+00 +   3.349E+00 1.00E+03 3.52E+01 G  
                           723.36-9.418E-01 +   4.837E+00 1.46E+02 2.02E+01 G  
                          1004.77-7.827E-01 +   6.385E+00 2.27E+02 1.80E+01 G  
                           996.33 3.866E-02 %   1.017E+01 7.03E+03 1.06E+01 G  
 
EU-155   I   7.6300E-01                                      1.81E+03             
                           105.31 3.359E-01 &(  1.988E+00 1.71E+02 2.12E+01 G  
                            86.54 1.058E+00 &(  2.482E+00 7.08E+01 3.07E+01 G  
 
HF-181   F  -2.2197E-02                                      4.24E+01             
                           482.00-2.220E-02 %(  8.691E-01 1.07E+03 8.05E+01 G  
                           133.02-2.082E-02 &   7.627E-01 1.01E+03 4.33E+01 G  
                           345.83 8.673E-02 %   3.944E+00 1.25E+03 1.51E+01 G  
                           136.30-3.148E-01 +   8.101E+00 7.29E+02 5.85E+00 G  
 
Ta-182   F   1.4976E+00                                      1.14E+02             
                          1121.30 1.730E+00  (  3.518E+00 6.20E+01 3.49E+01 G  
                          1221.41 1.197E+00 ?(  4.704E+00 1.13E+02 2.70E+01 G  
                          1189.05 0.000E+00 -   2.508E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F  -1.5350E-01                                      4.66E+01             
                           279.20-1.535E-01 ?(  7.880E-01 1.48E+02 8.15E+01 G  
 
TL-208   N   2.4252E+00                                      6.98E+02             
                           583.02 2.324E+00  (P 7.929E-01 1.51E+01 8.45E+01 G  
                           277.28 2.400E+00  (  8.968E+00 1.09E+02 6.31E+00 G  
                           860.56 3.125E+00 &(  7.638E+00 7.31E+01 1.24E+01 G  
 
pm-146   C  -3.1524E-01                                      2.02E+03             
                           747.16-3.152E-01 ?(  2.688E+00 2.37E+02 3.40E+01 G  
                           735.72 0.000E+00 &   5.868E+00 1.00E+03 2.25E+01 G  
                           453.88 0.000E+00 +   7.309E-01 1.00E+03 6.50E+01 G  
 
y-88     F   1.6912E-01                                      1.07E+02             
                           898.04 8.100E-02 ?(  9.008E-01 2.99E+02 9.37E+01 G  
                          1836.06 2.524E-01 ?(  8.578E-01 9.56E+01 9.92E+01 G  
 
Cd-113m      1.2841E+03                                      5.33E+03             
                           263.70 1.284E+03 &(  9.552E+03 2.12E+02 6.00E-03   K
 
Cd-109   F   3.4903E+00                                      4.53E+02             
                            88.04 3.490E+00 &(  1.985E+01 1.68E+02 3.79E+00 G  
 
PB-210   N   8.5641E+00                                      8.14E+03             
                            46.54 8.564E+00  (P 2.402E+01 2.44E+01 4.25E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   6.9993E+00                                      6.98E+02             
                           238.63 6.999E+00  (P 1.710E+00 1.08E+01 4.33E+01 G  
                           300.03 2.024E+00 -   1.862E+01 2.60E+02 3.28E+00 GA 
 
PB-214   N   5.7968E+00                                      5.84E+05             
                           351.93 6.011E+00 *(P 1.727E+00 1.27E+01 3.76E+01 G  
                           295.09 5.380E+00  (P 2.995E+00 1.98E+01 1.93E+01 G  
                           242.00 1.011E+01 + P 8.115E+00 2.86E+01 7.43E+00 GA 
 
BI-207   C   5.5974E-02                                      1.18E+04             
                           569.70 5.597E-02 &(  7.860E-01 3.86E+02 9.77E+01 G  
                          1063.66-1.385E-01 +   1.557E+00 3.09E+02 7.45E+01 G  
 
BI-214   N   6.6310E+00                                      5.84E+05             
                           609.31 6.631E+00  (P 1.549E+00 1.07E+01 4.61E+01 G  
                          1120.29 2.995E+00 - P 8.804E+00 4.80E+01 1.51E+01 G  
                          1764.49 4.730E+00 - P 8.581E+00 3.48E+01 1.54E+01 G  
 
RA-224   N  -2.2441E+01                                      6.98E+02             
                           240.99-2.244E+01 ?(  3.307E+01 4.53E+01 4.10E+00 G  
 
AC-228   N   7.4452E+00                                      2.10E+03             
                           911.07 6.755E+00 ?(  2.249E+00 1.72E+01 2.90E+01 G  
                           968.97 0.000E+00 -   8.165E+00 1.00E+03 1.75E+01 G  
                           338.32 9.111E+00 *(  4.195E+00 2.27E+01 1.20E+01 G  
                            93.35 1.110E+01 *   1.131E+01 4.21E+01 5.56E+00 XA 
 
TH-227   N  -2.0889E+00                                      7.95E+03             
                           235.97-2.089E+00 ?(  6.911E+00 9.84E+01 1.23E+01 G  
                            50.14 9.030E-01 &   1.167E+01 3.71E+02 8.00E+00 G  
                           256.24 1.156E+00 +   9.454E+00 2.35E+02 7.00E+00 G  
 
TH-229   N   6.9318E-01                                      2.68E+06             
                           193.51 6.932E-01 ?(  1.232E+01 5.04E+02 4.40E+00 G  
                           210.85-3.690E+00 +   2.245E+01 1.77E+02 2.99E+00 G  
 
TH-234   N   2.1922E+00                                      1.63E+12             
                            63.29 2.192E+00  (P 2.808E+01 6.70E+01 3.81E+00 G  
                            92.59 1.366E-01 % P 1.365E+01 5.57E+01 5.58E+00 G  
 
PA-231   N   1.3097E+00                                      1.20E+07             
                           302.65 5.849E-02 %(  1.817E+01 8.44E+03 2.88E+00 G  
                           300.07 2.775E+00 ?(  2.482E+01 2.53E+02 2.46E+00 G  
 
PA-233   C  -1.2706E-01                                      7.82E+08             
                           312.01-3.416E-01 &(  1.517E+00 1.28E+02 3.60E+01 G  
                           300.18 1.119E+00 ?(  9.812E+00 2.48E+02 6.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   2.8109E-01                                      1.63E+12             
                           131.29-4.717E-01 &(  2.693E+00 1.66E+02 1.80E+01 G  
                           946.02-8.011E-01 +   8.966E+00 3.11E+02 1.34E+01 G  
                           569.47 1.614E+00 &(  8.773E+00 1.53E+02 8.20E+00 G  
                           883.24 5.544E-01 ?(  7.708E+00 3.66E+02 9.60E+00 G  
                           880.53-2.547E+00 +   1.434E+01 1.57E+02 6.00E+00 GA 
 
PA-234M  N  -3.4275E+01                                      1.63E+12             
                          1001.00-3.428E+01 ?(P 1.268E+02 3.76E+02 8.37E-01 G  
                           766.41-1.080E+02 + P 3.734E+02 1.45E+02 2.94E-01 G  
 
U-235    N   2.3566E+00                                      2.57E+11             
                           143.79 2.579E+00 &(  4.763E+00 5.65E+01 1.10E+01 G  
                           205.33 1.871E+00 ?(  9.923E+00 1.53E+02 5.01E+00 G  
                           163.38-6.943E-01 -   1.206E+01 4.99E+02 5.08E+00 G  
 
AM-241   T   9.6839E-01                                      1.58E+05             
                            59.54 9.684E-01 ?(  2.108E+00 6.59E+01 3.59E+01 G  
 
Np-237   F   1.5138E-01                                      2.14E+06             
                            86.49 1.514E-01 %(  5.540E+00 1.06E+03 1.31E+01 G  
 
Ir-192   F   8.0917E-01                                      7.40E+01             
                           316.49 1.904E-01 ?(  5.592E-01 8.64E+01 8.70E+01 G  
                           468.06 1.310E-02 %   1.312E+00 2.71E+03 5.18E+01 G  
                           308.44 1.653E-01 ?(  1.637E+00 2.75E+02 3.18E+01 G  
                           295.95 3.273E+00 ?(  1.914E+00 2.15E+01 3.02E+01 G  
 
Cs-136   F   7.6882E-02                                      1.30E+01             
                           818.50-3.902E-02 ?(  8.225E-01 5.62E+02 1.00E+02 G  
                          1048.07 2.218E-01 &(  1.169E+00 1.47E+02 8.00E+01 G  
                           340.57-4.497E-01 +   1.910E+00 1.25E+02 4.69E+01 G  
 
Np-239   T   4.6307E-01                                      2.36E+00             
                           103.70 4.578E-02 %   1.944E+00 1.20E+03 2.40E+01 X  
                           106.13 4.631E-01  (  2.207E+00 1.39E+02 2.27E+01 G  
                            99.50 1.886E-01 &   3.481E+00 5.28E+02 1.50E+01 X  
 
Nd-147      -1.0631E+00                                      1.11E+01             
                           531.00-1.063E+00 ?(  5.407E+00 1.44E+02 1.30E+01 G  
                            91.10-5.211E-01 &   2.874E+00 1.63E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.35        71.         3.     0.002   371.04   9.030E-01   
 TH-234      63.25       175.         5.     0.003    67.02   2.192E+00  P
 BA-133      80.14       107.        -6.    -0.003   243.62  -2.425E-01   
 EU-155      87.24       142.        25.     0.014    70.80   1.058E+00   
 Cd-109      88.11       140.        10.     0.006   167.51   3.490E+00   
 Nd-147      91.32       170.       -12.    -0.006   162.92  -5.211E-01   
 Np-239      99.67        71.         2.     0.001   528.07   1.886E-01   
 Gd-153     102.93        65.         9.     0.005   134.94   4.945E-01   
 EU-155     107.44        46.         6.     0.003   170.51   3.359E-01   
 Np-239     105.76        67.         9.     0.005   139.30   4.631E-01   
 CO-57      120.53        56.         2.     0.001   540.89   2.819E-02   
 EU-154     122.78        69.         2.     0.001   505.72   7.061E-02   
 PA-234     131.15        61.        -7.    -0.004   165.68  -4.717E-01   
 HF-181     135.33        56.        -1.    -0.001   729.47  -3.148E-01   
 Tc-99m     140.98        70.        -5.    -0.003   260.94  -6.752E-02   
 U-235      144.33        67.        22.     0.012    56.49   2.579E+00   
 CE-141     145.48        84.        14.     0.008    97.93   3.673E-01   
 Ba-140     162.20        65.         9.     0.005   136.32   1.900E+00   
 U-235      163.41        82.        -3.    -0.001   499.13  -6.943E-01   
 CE-139     166.41        81.         1.     0.001   923.80   2.354E-02   
 TH-229     193.65        51.         2.     0.001   503.90   6.932E-01   
 U-235      205.23        39.         6.     0.003   152.80   1.871E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229     211.22        72.        -7.    -0.004   176.89  -3.690E+00   
 TH-227     235.56       101.       -15.    -0.008    98.37  -2.089E+00   
 RA-224     240.32       261.       -53.    -0.029    45.30  -2.244E+01   
 EU-152     244.59        77.        -8.    -0.005   154.64  -1.909E+00   
 TH-227     256.10        53.         4.     0.002   234.59   1.156E+00   
 Cd-113m    263.74        37.         4.     0.002   211.77   1.284E+03   
 Hg-203     279.00        44.        -7.    -0.004   148.44  -1.535E-01   
 Ir-192     295.20        32.        49.     0.027    21.47   3.273E+00   
 PA-231     300.04        35.         3.     0.002   253.08   2.775E+00   
 PA-233     300.15        35.         3.     0.002   248.23   1.119E+00   
 BA-133     299.35        14.         1.     0.000   819.87   7.124E-02   
 Ir-192     308.95        24.         3.     0.001   275.49   1.653E-01   
 PA-233     310.82        26.        -6.    -0.003   127.67  -3.416E-01   
 Ir-192     318.70        20.         8.     0.004    86.40   1.904E-01   
 CR-51      318.81        21.         9.     0.005    76.47   1.966E+00   
 La-140     328.84        37.         2.     0.001   361.86   2.563E-01   
 Cs-136     340.32        67.       -10.    -0.005   124.58  -4.497E-01   
 BA-133     356.53        36.        -7.    -0.004   127.94  -2.531E-01   
 I-131      363.96        14.         1.     0.001   417.62   3.601E-02   
 BA-133     383.75        29.        -2.    -0.001   334.06  -6.212E-01   
 SN-113     389.50        19.         2.     0.001   262.76   9.192E-02   
 AG-108M    434.00        27.        -1.    -0.001   529.89  -4.043E-02   
 SB-125     463.34        19.        11.     0.006    63.64   2.871E+00   
 PM-144     476.76        16.         2.     0.001   364.60   1.069E-01   
 BE-7       477.43        18.         1.     0.001   645.52   2.507E-01   
 La-140     487.47        19.         1.     0.000   817.29   4.775E-02   
 RU-103     496.47        16.         1.     0.000   711.43   2.581E-02   
 RH-106     510.17        32.        13.     0.007    68.07   1.900E+00   
 Nd-147     529.46        20.        -5.    -0.003   144.19  -1.063E+00   
 Ba-140     535.97        11.         3.     0.002   161.88   3.869E-01   
 CS-134     568.73        18.         4.     0.002   155.27   8.504E-01   
 PA-234     568.71        18.         4.     0.002   153.32   1.614E+00   
 BI-207     570.05        21.         2.     0.001   386.11   5.597E-02   
 SB-125     600.34        23.         4.     0.002   190.42   6.847E-01   
 SB-124     603.25        25.         2.     0.001   352.99   6.906E-02   
 CS-134     605.43        44.        -8.    -0.004   127.34  -2.593E-01   
 RU-103     609.32        22.        60.     0.034    16.86   3.495E+01   
 AG-108M    612.55        19.        -4.    -0.002   151.92  -1.600E-01   
 RH-106     622.44        14.         3.     0.002   183.93   1.022E+00   
 SB-125     635.18        19.        -3.    -0.002   215.62  -8.966E-01   
 I-131      637.52        16.         5.     0.003   117.38   2.517E+00   
 AG-110M    661.24         6.         7.     0.004    66.66   2.472E-01   
 PM-144     696.93        22.        -3.    -0.002   249.78  -1.013E-01   
 SB-124     723.05        23.        -4.    -0.002   159.97  -1.537E+00   
 AG-108M    723.05        23.        -4.    -0.002   159.96  -1.830E-01   
 EU-154     723.08        25.        -5.    -0.003   146.50  -9.418E-01   
 pm-146     746.23        20.        -3.    -0.002   236.85  -3.152E-01   
 ZR-95      756.94        18.        -2.    -0.001   343.54  -1.272E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    764.20        18.        -2.    -0.001   392.63  -2.788E-01   
 NB-95      768.32        20.         1.     0.001   691.63   3.696E-02   
 PA-234M    766.74        29.        -8.    -0.004   144.85  -1.080E+02  P
 BI-212     785.99        18.         1.     0.001   417.67   4.558E+00   
 CS-134     795.70        10.         3.     0.002   141.96   1.613E-01   
 La-140     815.23        13.         2.     0.001   279.85   3.362E-01   
 Cs-136     818.23        14.        -1.    -0.001   561.87  -3.902E-02   
 MN-54      835.08        21.         1.     0.001   728.47   3.796E-02   
 EU-154     876.35        18.        -5.    -0.003   118.64  -1.899E+00   
 PA-234     880.32        13.        -3.    -0.002   156.72  -2.547E+00   
 PA-234     884.99         9.         1.     0.001   365.56   5.544E-01   
 AG-110M    883.29         6.         2.     0.001   159.69   1.449E-01   
 Sc-46      889.08        15.        -1.    -0.001   596.58  -4.105E-02   
 AG-110M    936.76        15.         2.     0.001   360.54   2.068E-01   
 PA-234     946.15        25.        -2.    -0.001   311.26  -8.011E-01   
 EU-152     964.14        20.         5.     0.003   129.63   1.650E+00   
 PA-234M   1004.73        17.        -6.    -0.003   376.27  -3.428E+01  P
 EU-154    1004.25        20.        -3.    -0.002   227.04  -7.827E-01   
 Co-56     1039.39        12.         3.     0.002   181.66   1.020E+00   
 Cs-136    1048.90        12.         4.     0.002   146.68   2.218E-01   
 BI-207    1064.73        19.        -2.    -0.001   308.78  -1.385E-01   
 Ga-68     1078.44        18.        -2.    -0.001   269.46  -4.103E+00   
 FE-59     1100.97        15.         2.     0.001   285.60   1.815E-01   
 EU-152    1111.41        11.         5.     0.003   108.83   1.799E+00   
 ZN-65     1115.31        31.        -8.    -0.004   106.56  -8.147E-01   
 Sc-46     1120.86        20.        10.     0.006    68.06   5.488E-01   
 CO-60     1173.26        17.        -2.    -0.001   256.10  -1.294E-01   
 Co-56     1238.58        18.         5.     0.003   123.41   4.477E-01   
 FE-59     1289.32         5.         1.     0.000   546.82   7.752E-02   
 CO-60     1331.82         9.         3.     0.002   159.40   1.729E-01   
 AG-110M   1384.41        16.        -3.    -0.002   218.89  -6.937E-01   
 EU-152    1407.83         4.         5.     0.003    80.67   1.364E+00   
 Co-56     1769.32        19.        -6.    -0.004   105.42  -3.081E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.5073E-01    2.5073E-01    6.455E+02%                5.98E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.18E+00
 K-40         1.5128E+02    1.5128E+02    6.409E+00%                8.48E+00
 Sc-46  #A    2.5387E-01    2.5387E-01    6.806E+01%                9.14E-01
 CR-51  #A    1.9663E+00    1.9663E+00    7.647E+01%                5.05E+00
 MN-54  #A    3.7962E-02    3.7962E-02    7.285E+02%                1.02E+00
 FE-59  #A    1.3643E-01    1.3643E-01    2.856E+02%                1.90E+00
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 Co-56  #A    2.3114E-01    2.3114E-01    1.234E+02%                1.04E+00
 CO-57  #A    2.8187E-02    2.8187E-02    5.409E+02%                5.37E-01
 CO-58  #A   -2.3577E-02   -2.3577E-02    1.061E+03%                9.30E-01
 CO-60  #A    1.7286E-01    1.7286E-01    1.594E+02%                1.01E+00
 ZN-65  #A   -8.1472E-01   -8.1472E-01    1.066E+02%                2.98E+00
 NB-94  #A   -4.8231E-03   -4.8231E-03    5.079E+03%                9.08E-01
 ZR-95  #A   -1.2716E-01   -1.2716E-01    3.435E+02%                1.60E+00
 NB-95  #A    3.6960E-02    3.6961E-02    6.916E+02%                9.40E-01
 RU-103 #A    2.5814E-02    2.5814E-02    7.114E+02%                6.83E-01
 RH-106 #A    1.0220E+00    1.0220E+00    1.839E+02%                6.80E+00
 AG-108M#A   -4.0433E-02   -4.0433E-02    5.299E+02%                7.75E-01
 AG-110M#A    2.0343E-01    2.0343E-01    6.666E+01%                8.61E-01
 SN-113 #A    9.1917E-02    9.1917E-02    2.628E+02%                8.74E-01
 SB-124 #A    6.9055E-02    6.9055E-02    3.530E+02%                8.78E-01
 SB-125 #A    7.2506E-01    7.2506E-01    6.364E+01%                2.25E+00
 I-131  #A    2.3615E-01    2.3616E-01    1.174E+02%                5.61E-01
 Gd-153 #A    1.8700E-01    1.8700E-01    1.349E+02%                1.93E+00
 Ga-68  #A   -4.0790E+00   -4.1034E+00    2.695E+02%                4.02E+01
 Tc-99m #A   -6.7444E-02   -6.7519E-02    2.609E+02%                6.11E-01
 BA-133 #A   -2.5313E-01   -2.5313E-01    1.279E+02%                1.12E+00
 CS-134 #A   -1.0825E-01   -1.0825E-01    1.004E+02%                1.14E+00
 CS-137 #A   -5.1015E-03   -5.1015E-03    5.179E+03%                9.82E-01
 CE-139 #A    2.3535E-02    2.3535E-02    9.238E+02%                7.59E-01
 Ba-140 #A    6.9431E-01    6.9432E-01    1.058E+02%                2.27E+00
 La-140 #A    8.2411E-02    8.2413E-02    2.799E+02%                5.37E-01
 CE-141 #A    3.6734E-01    3.6734E-01    9.793E+01%                1.21E+00
 CE-144 #A   -3.8982E-02   -3.8982E-02    3.158E+03%                4.36E+00
 PM-144 #A   -3.9302E-02   -3.9302E-02    2.210E+02%                9.10E-01
 EU-152 #A    8.8645E-01    8.8645E-01    1.088E+02%                2.28E+00
 EU-154 #A   -1.8992E+00   -1.8992E+00    1.186E+02%                7.88E+00
 EU-155 #A    7.6300E-01    7.6300E-01    7.080E+01%                1.99E+00
 HF-181 #A   -2.2196E-02   -2.2197E-02    1.066E+03%                8.69E-01
 Ta-182  A    1.4976E+00    1.4976E+00    6.201E+01%                3.52E+00
 Hg-203 #A   -1.5350E-01   -1.5350E-01    1.484E+02%                7.88E-01
 TL-208       2.4252E+00    2.4252E+00    1.665E+01%                7.93E-01
 pm-146 #A   -3.1524E-01   -3.1524E-01    2.368E+02%                2.69E+00
 y-88   #A    1.6912E-01    1.6912E-01    9.555E+01%                9.01E-01
 Cd-113m#A    1.2841E+03    1.2841E+03    2.118E+02%                9.55E+03
 Cd-109 #A    3.4903E+00    3.4903E+00    1.675E+02%                1.99E+01
 PB-210  A    8.5641E+00    8.5641E+00    8.174E+01%                2.40E+01
 PB-212       6.9993E+00    6.9993E+00    1.181E+01%                1.71E+00
 PB-214       5.7968E+00    5.7968E+00    1.368E+01%                1.73E+00
 BI-207 #A    5.5974E-02    5.5974E-02    3.861E+02%                7.86E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.26E+01
 BI-214       6.6310E+00    6.6310E+00    1.213E+01%                1.55E+00
 BI-210M#A    0.0000E+00    0.0000E+00    7.071E+02%                1.22E+00
 RA-224 #A   -2.2441E+01   -2.2441E+01    4.530E+01%                3.31E+01
 AC-228 #     7.4452E+00    7.4452E+00    1.426E+01%                2.25E+00
 TH-227 #A   -2.0889E+00   -2.0889E+00    9.837E+01%                6.91E+00
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 TH-229 #A    6.9318E-01    6.9318E-01    5.039E+02%                1.23E+01
 TH-234 #A    2.1922E+00    2.1922E+00    3.631E+02%                2.81E+01
 PA-231 #A    1.3097E+00    1.3097E+00    2.531E+02%                1.82E+01
 PA-233 #A   -1.2706E-01   -1.2706E-01    1.277E+02%                1.52E+00
 PA-234 #A    2.8109E-01    2.8109E-01    1.432E+02%                2.69E+00
 PA-234M#A   -3.4275E+01   -3.4275E+01    6.660E+02%                1.27E+02
 U-235  #A    2.3566E+00    2.3566E+00    5.649E+01%                4.76E+00
 AM-241 #A    9.6839E-01    9.6839E-01    6.586E+01%                2.11E+00
 Np-237 #A    1.5138E-01    1.5138E-01    1.059E+03%                5.54E+00
 Ir-192 #C    8.0917E-01    8.0917E-01    2.147E+01%                5.59E-01
 Cs-136 #A    7.6880E-02    7.6882E-02    1.467E+02%                8.23E-01
 Np-239 #A    4.6301E-01    4.6307E-01    1.393E+02%                2.21E+00
 Nd-147 #A   -1.0631E+00   -1.0631E+00    1.442E+02%                5.41E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.4 keV)     1.821E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.4 keV) 1.8207320E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20140316
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-6-E 
             Detector: Ge14 SN/11080670   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-6-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:27         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:27:56      Real Time: 1809   sec
        Analysis Time: 2/5/2014 15:58         Dead Time: 0.47   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-01-12_0515.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.138E-02         3434.0     1.764E+00    1.764E+00    6.639E+00
NA-22      1.382E-01          266.0     3.677E-01    3.678E-01    1.362E+00
K-40       1.481E+02            7.2     1.070E+01    1.312E+01    9.358E+00
Sc-46      5.193E-01           42.7     2.219E-01    2.235E-01    1.012E+00
CR-51      0.000E+00         1000.0     1.437E+00    1.437E+00    7.554E+00
MN-54      0.000E+00         1000.0     7.220E-02    7.220E-02    1.073E+00
FE-59      5.933E-02          445.5     2.643E-01    2.643E-01    3.306E+00
Co-56      5.306E-02          453.5     2.406E-01    2.406E-01    1.111E+00
CO-57     -6.698E-03         2479.0     1.660E-01    1.660E-01    5.863E-01
CO-58     -2.005E-01          128.6     2.579E-01    2.581E-01    9.188E-01
CO-60      0.000E+00          707.1     1.059E-01    1.059E-01    2.063E+00
ZN-65     -7.566E-01          126.4     9.566E-01    9.573E-01    3.327E+00
NB-94      0.000E+00         1000.0     4.535E-02    4.535E-02    6.592E-01
ZR-95      0.000E+00         1000.0     2.120E-01    2.120E-01    1.807E+00
NB-95     -1.160E-01          292.2     3.391E-01    3.391E-01    1.219E+00
RU-103     8.748E-02          209.6     1.834E-01    1.835E-01    6.749E-01
RH-106     4.525E-01          444.9     2.013E+00    2.013E+00    8.388E+00
AG-108M    8.813E-02          240.4     2.118E-01    2.119E-01    7.653E-01
AG-110M    3.024E-01           65.8     1.990E-01    1.996E-01    1.145E+00
SN-113    -1.642E-01          202.2     3.321E-01    3.322E-01    1.176E+00
SB-124     7.792E-02          302.3     2.355E-01    2.356E-01    8.623E-01
SB-125     7.397E-02          264.9     1.960E-01    1.960E-01    2.418E+00
I-131      4.591E-02          452.9     2.079E-01    2.079E-01    7.606E-01
Gd-153    -1.503E-02         3027.0     4.549E-01    4.549E-01    1.612E+00
Ga-68      4.961E+00          224.4     1.113E+01    1.114E+01    4.106E+01
Tc-99m    -6.513E-02          239.5     1.560E-01    1.560E-01    5.449E-01
BA-133     7.454E-03         3857.0     2.875E-01    2.875E-01    1.059E+00
CS-134    -7.281E-03           61.9     4.509E-03    4.524E-03    1.225E+00
CS-137     1.170E-01          255.3     2.987E-01    2.988E-01    1.086E+00
CE-139    -1.363E-01          149.7     2.040E-01    2.044E-01    7.008E-01
Ba-140     0.000E+00          707.1     3.596E-01    3.597E-01    2.675E+00
La-140     1.074E-01           68.0     7.300E-02    7.322E-02    1.476E+00
CE-141     3.372E-02         1009.0     3.401E-01    3.401E-01    1.192E+00
CE-144     0.000E+00         1000.0     1.061E+00    1.061E+00    5.894E+00
PM-144     4.372E-02           92.5     4.044E-02    4.051E-02    9.539E-01
EU-152     2.624E-01          124.2     3.259E-01    3.262E-01    2.940E+00
EU-154     6.588E-02          184.5     1.216E-01    1.216E-01    8.280E+00
EU-155     2.805E-01          142.3     3.991E-01    3.994E-01    2.319E+00
HF-181    -1.040E-01          248.0     2.578E-01    2.578E-01    9.324E-01
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Ta-182     1.185E+00           87.7     1.039E+00    1.041E+00    4.050E+00
Hg-203    -1.136E-01          207.2     2.353E-01    2.354E-01    8.254E-01
TL-208     1.964E+00           19.1     3.743E-01    3.880E-01    7.920E-01
pm-146    -3.562E-01          234.0     8.335E-01    8.337E-01    3.020E+00
y-88       0.000E+00          707.1     1.416E-01    1.416E-01    1.291E+00
Cd-113m    4.512E+03           58.6     2.645E+03    2.661E+03    8.622E+03
Cd-109     5.337E+00           85.0     4.538E+00    4.547E+00    1.521E+01
PB-210     1.807E+01           43.3     7.823E+00    7.895E+00    2.318E+01
PB-212     7.144E+00            9.8     7.031E-01    8.414E-01    1.389E+00
PB-214     6.980E+00           10.5     7.317E-01    8.167E-01    1.540E+00
BI-207    -6.172E-02          399.4     2.465E-01    2.465E-01    9.002E-01
BI-212     4.421E+00           94.3     4.170E+00    4.176E+00    1.428E+01
BI-214     5.767E+00           14.8     8.550E-01    9.060E-01    1.725E+00
BI-210M   -1.751E-01          187.1     3.275E-01    3.277E-01    1.154E+00
RA-224    -3.370E+01           32.3     1.087E+01    1.108E+01    3.461E+01
AC-228     7.912E+00           13.9     1.099E+00    1.170E+00    1.393E+00
TH-227    -1.226E+00          378.5     4.639E+00    4.639E+00    1.563E+01
TH-229     3.995E+00           79.8     3.188E+00    3.204E+00    1.161E+01
TH-234     9.523E+00           60.6     5.774E+00    5.795E+00    1.997E+01
PA-231    -3.952E+00          162.8     6.436E+00    6.440E+00    2.254E+01
PA-233     6.378E-01           49.8     3.177E-01    3.196E-01    1.743E+00
PA-234     1.740E+00           64.4     1.121E+00    1.125E+00    2.982E+00
PA-234M    1.995E+01          151.4     3.020E+01    3.021E+01    1.106E+02
U-235      1.273E+00          103.6     1.320E+00    1.321E+00    4.481E+00
AM-241     5.888E-01          103.9     6.115E-01    6.123E-01    2.070E+00
Np-237     2.308E+00           56.4     1.302E+00    1.308E+00    4.258E+00
Ir-192     1.274E+00           16.7     2.131E-01    2.261E-01    7.083E-01
Cs-136     1.210E-01          120.6     1.459E-01    1.460E-01    7.351E-01
Np-239     3.693E-01          180.7     6.672E-01    6.676E-01    2.298E+00
Nd-147     9.578E-01          152.9     1.465E+00    1.466E+00    5.262E+00
-----------------------------------------------------------------------------
Total      4.769E+03

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-6-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140316.An1

 Acquisition information
        Start time:                 2/5/2014 3:27:56 PM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.47 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:27:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-01-12_0515.PBC
                                                 1/12/2014 5:15:28 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1209

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.73       52.  24.91   0.57  2.185E-02    46.54   4.250    PBC<MDA PB210 
    59.85       12. 103.86   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.27       38.  29.66   0.62  3.279E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  9.241E+00 TH234 
    74.81       79.  17.74   0.78  3.814E-02
    77.11      114.  13.69   0.78  3.897E-02
    86.49       23.  56.41   0.79  4.163E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.846E-01 EU155 
                                                86.54  30.700  9.846E-01 EU155 
    86.54        3. 501.67   0.79  4.164E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.461E-01 EU155 
    88.04       15.  85.02   0.79  4.196E-02    88.04   3.790    PBC<MDA Cd109 
    92.58       38.  36.03   0.80  4.291E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  8.953E+00 AC228 
                                                92.59   5.584  3.521E+00 TH234 
    92.58       14.  41.36   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
   106.20        7. 180.67   0.81  4.406E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  3.693E-01 Np239 
   106.25        8. 142.32   0.81  4.403E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  4.435E-01 Np239 
                                               105.31  21.200  4.751E-01 EU155 
   123.22        4. 268.87   0.83  4.380E-02
   131.47        9. 132.75   0.84  4.301E-02   131.29  18.000    PBC<MDA PA234 
   143.50       10. 103.64   0.85  4.148E-02   143.79  10.960    PBC<MDA U235  
   185.66       46.  24.79   0.83  3.554E-02
   193.35        7. 139.75   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   211.35       11.  79.79   0.92  3.224E-02   210.85   2.990    PBC<MDA TH229 
   238.54      174.   9.23   1.03  2.932E-02   238.63  43.300  7.144E+00 PB212 Page 306 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.82        7. 110.15   0.95  2.900E-02   242.00   7.430    PBC<MDA PB214 
   263.91       13.  58.63   0.97  2.714E-02   263.70   0.006    PBC<MDA Cd113m
   277.57       15.  52.83   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
   295.17       60.  16.72   1.00  2.481E-02   295.09  19.300  6.234E+00 PB214 
                                               295.95  30.160  4.435E+00 Ir192 
                                               295.95  30.160  4.435E+00 Ir192 
   295.21       71.  15.50   0.83  2.487E-02   295.09  19.300  8.252E+00 PB214 
                                               295.95  30.160  5.293E+00 Ir192 
   299.48       15.  49.81   1.01  2.454E-02
   316.26        7. 114.24   1.02  2.355E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.793E-01 Ir192 
   328.68       11.  67.98   1.03  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.07       42.  22.83   1.04  2.235E-02   338.32  12.010  8.767E+00 AC228 
   351.88      101.  11.55   0.99  2.168E-02   351.93  37.600  6.327E+00 PB214 
   364.55        1. 452.88   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   433.53        3. 240.38   1.13  1.838E-02   433.94  90.480    PBC<MDA AG108M
   463.03        1. 549.77   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   475.31        4. 134.71   1.18  1.706E-02   476.81  42.000    PBC<MDA PM144 
   488.17        3. 182.05   1.18  1.677E-02   487.02  45.500    PBC<MDA La140 
   496.94        2. 209.65   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  8.748E-02 RU103 
   511.14       33.  29.44   1.21  1.612E-02   511.86  20.000  5.651E+00 RH106 
   530.95        4. 152.91   1.23  1.566E-02   531.00  13.000    PBC<MDA Nd147 
   583.31       44.  17.32   1.05  1.453E-02   583.02  84.500  1.987E+00 TL208 
   603.20        1. 419.55   1.29  1.419E-02   600.50  17.860    PBC<MDA SB125 
                                               602.73  98.260  4.839E-02 SB124 
   603.76        2. 302.26   1.29  1.415E-02   600.50  17.860    PBC<MDA SB125 
                                               602.73  98.260  7.792E-02 SB124 
   609.14       57.  16.60   1.30  1.401E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.913E+01 RU103 
                                               610.30   5.750  3.913E+01 RU103 
   609.17       66.  13.18   1.91  1.403E-02   609.31  46.090  5.680E+00 BI214 
                                               610.30   5.750  4.559E+01 RU103 
   617.26        3. 150.73   1.30  1.387E-02   618.06  99.100    PBC<MDA PM144 
   656.94        7.  82.76   1.34  1.319E-02   657.76  94.640    PBC<MDA AG110M
   661.96        2. 255.34   1.34  1.313E-02   661.66  85.210    PBC<MDA CS137 
   727.51        7.  94.31   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   778.90        3. 124.23   1.44  1.151E-02   778.92  12.940    PBC<MDA EU152 
   786.22        4. 109.72   1.45  1.144E-02   785.42   1.280    PBC<MDA BI212 
   794.90        7.  73.45   1.46  1.131E-02   795.87  85.530    PBC<MDA CS134 
   817.57        3. 120.59   1.48  1.106E-02   818.50 100.000    PBC<MDA Cs136 
   861.05        4. 118.36   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   882.59        4. 102.37   1.53  1.038E-02   883.24   9.600  2.402E+00 PA234 
                                               884.68  72.680  3.176E-01 AG110M
   883.26        7.  64.42   1.53  1.040E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  4.985E-01 AG110M
   888.89        1. 365.03   1.54  1.034E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  7.408E-02 Sc46  
   911.41       40.  15.81   1.10  1.014E-02   911.07  29.000  7.558E+00 AC228 
   968.50        4. 131.33   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
  1000.77        3. 151.37   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1053.12        1. 404.14   1.66  9.043E-03  1048.07  80.000    PBC<MDA Cs136 
  1055.00        1. 444.87   1.66  9.027E-03  1050.36   1.560    PBC<MDA RH106 
  1078.16        2. 224.42   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage  4
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1120.34       14.  31.39   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.76       15.  42.73   1.72  8.561E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.644E-01 Sc46  
                                              1121.30  34.900  2.765E+00 Ta182 
  1121.35        7.  87.72   1.72  8.556E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.353E+00 Ta182 
  1188.94        2. 214.88   1.77  8.153E-03  1189.05  16.200    PBC<MDA Ta182 
  1239.33        1. 453.47   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1274.88        2. 266.01   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.926E-01 EU154 
  1274.88        2. 265.22   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.938E-01 EU154 
  1287.44        1. 445.46   1.84  7.616E-03  1291.60  43.200    PBC<MDA FE59  
  1460.96      200.   7.07   0.66  6.878E-03  1460.83  10.670  1.481E+02 K40   
  1764.61        5.  50.32   2.14  5.878E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.73    74.84        64.        77. 2.015E+03   20.93   0.863  -        
   307.94    77.14        66.       118. 3.028E+03   14.80   0.759  -        
   741.91   185.66        28.        46. 1.294E+03   24.79   0.830  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.33    46.73        59.        30.     0.017    24.91   0.568s
 TH-227    199.95    50.13        49.        -8.    -0.004   131.42   0.751s
 AM-241    238.82    59.85        68.        12.     0.006   103.86   0.761s
 TH-234    252.11    63.18        82.        21.     0.012    33.92   0.765 
 Np-237    345.33    86.49        70.        23.     0.013    56.41   0.789D
 EU-155    345.54    86.54       140.         3.     0.002   501.67   0.790s
 Cd-109    351.53    88.04        77.        15.     0.008    85.02   0.791D
 Nd-147    363.42    91.01       162.       -16.    -0.009   113.80   0.794s
 TH-234    369.69    92.58       125.        14.     0.008    41.36   0.796s
 AC-228    369.66    92.58        77.        38.     0.021    36.03   0.797s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    413.20   103.46        82.        -4.    -0.002   328.01   0.807s
 EU-155    424.34   106.25        61.         8.     0.004   142.32   0.809s
 Np-239    424.17   106.20        69.         7.     0.004   180.67   0.810s
 EU-152    492.19   123.22        44.         4.     0.002   268.87   0.826s
 PA-234    525.21   131.47        69.         9.     0.005   132.75   0.836s
 Tc-99m    560.20   140.22        50.        -4.    -0.002   239.53   0.845s
 U-235     573.31   143.50        53.        10.     0.006   103.64   0.849s
 U-235     651.85   163.14        56.        -3.    -0.001   397.69   0.869s
 CE-139    663.28   166.00        61.        -8.    -0.004   149.71   0.871s
 TH-229    772.65   193.35        39.         7.     0.004   139.75   0.899s
 U-235     815.25   204.00        39.        -8.    -0.004   115.70   0.911s
 TH-229    844.66   211.35        33.        11.     0.006    79.79   0.917s
 TH-227    943.10   235.97       457.        -8.    -0.004   378.50   0.942s
 PB-212    953.37   238.54        39.       163.     0.091     9.23   1.033 
 RA-224    957.84   239.65       236.       -72.    -0.040    32.25   0.947s
 PB-214    966.49   241.82        65.         7.     0.004   110.15   0.948s
 EU-152    976.47   244.31        50.        -4.    -0.002   247.45   0.951s
 Cd-113m  1054.83   263.91        23.        13.     0.007    58.63   0.970s
 BI-210M  1059.00   264.95        29.        -4.    -0.002   187.08   0.972s
 TL-208   1109.46   277.57        24.        15.     0.008    52.83   0.983 
 Hg-203   1116.08   279.22        38.        -4.    -0.002   207.19   0.985s
 I-131    1133.96   283.69        30.        -3.    -0.002   273.99   0.990s
 PB-214   1180.03   295.21        22.        71.     0.040    15.50   0.832 
 Ir-192   1179.85   295.17        20.        60.     0.033    16.72   1.002s
 PA-233   1197.09   299.48        22.        15.     0.009    49.81   1.006s
 PA-231   1208.82   302.41        31.        -5.    -0.003   162.84   1.008s
 BA-133   1209.59   302.60        28.        -4.    -0.002   197.72   1.009s
 Ba-140   1218.01   304.71        26.        -3.    -0.002   225.28   1.011s
 BI-210M  1218.07   304.72        26.        -3.    -0.002   230.53   1.011s
 Ir-192   1240.73   310.39        19.        -1.    -0.001   551.50   1.014s
 PA-233   1243.91   311.18        27.        -3.    -0.002   218.97   1.018s
 Ir-192   1264.21   316.26        25.         7.     0.004   114.24   1.022s
 La-140   1313.89   328.68        22.        11.     0.006    67.98   1.034s
 AC-228   1351.43   338.07        26.        42.     0.024    22.83   1.043 
 Cs-136   1368.42   342.32        31.        -2.    -0.001   419.05   1.045s
 EU-152   1376.00   344.21        37.        -1.     0.000   958.72   1.049s
 PB-214   1406.65   351.88        18.        93.     0.052    11.55   0.990 
 I-131    1457.34   364.55        20.         1.     0.001   452.88   1.069s
 SN-113   1566.52   391.85        27.        -4.    -0.002   202.22   1.095s
 SB-125   1712.58   428.36        21.        -2.    -0.001   391.76   1.129s
 AG-108M  1733.24   433.53        19.         3.     0.001   240.38   1.135s
 pm-146   1815.95   454.21        26.        -4.    -0.002   182.95   1.154s
 SB-125   1851.25   463.03        30.         1.     0.001   549.77   1.163s
 Ir-192   1871.59   468.12        25.        -2.    -0.001   345.70   1.167s
 PM-144   1900.35   475.31        11.         4.     0.002   134.71   1.175s
 HF-181   1927.18   482.02        19.        -3.    -0.001   247.99   1.180s
 La-140   1951.78   488.17        12.         3.     0.002   182.05   1.185s
 RU-103   1986.87   496.94        11.         2.     0.001   209.65   1.194s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2043.66   511.14        30.        33.     0.018    29.44   1.208s
 Nd-147   2122.91   530.95        13.         4.     0.002   152.91   1.225s
 CS-134   2257.68   564.64        18.        -5.    -0.003   137.40   1.255s
 CS-134   2275.67   569.14        22.        -2.    -0.001   296.76   1.260s
 PA-234   2275.81   569.18        22.        -3.    -0.001   272.00   1.261s
 BI-207   2277.79   569.67        20.        -2.    -0.001   399.35   1.261s
 TL-208   2332.36   583.31        10.        44.     0.024    17.32   1.055 
 SB-125   2411.92   603.20        12.         1.     0.001   419.55   1.289s
 SB-124   2414.16   603.76        16.         2.     0.001   302.26   1.291s
 CS-134   2426.60   606.87        35.        -9.    -0.005    99.72   1.292s
 BI-214   2435.80   609.17        14.        66.     0.037    13.18   1.913s
 RU-103   2435.66   609.14        16.        57.     0.032    16.60   1.297s
 AG-108M  2456.13   614.25        18.        -4.    -0.002   168.77   1.301s
 PM-144   2468.14   617.26         9.         3.     0.002   150.73   1.304s
 SB-125   2546.47   636.84        19.        -1.    -0.001   418.46   1.320s
 I-131    2547.44   637.08        21.        -2.    -0.001   305.21   1.321s
 AG-110M  2626.87   656.94        11.         7.     0.004    82.76   1.340s
 CS-137   2646.96   661.96        17.         2.     0.001   255.34   1.343 
 PM-144   2784.65   696.38        16.        -3.    -0.002   190.08   1.374s
 ZR-95    2897.77   724.65        27.        -3.    -0.002   221.50   1.398s
 BI-212   2909.19   727.51        20.         7.     0.004    94.31   1.400s
 pm-146   2989.66   747.62        17.        -3.    -0.001   234.03   1.417s
 NB-95    3065.23   766.51        24.        -2.    -0.001   292.23   1.433s
 EU-152   3114.79   778.90         6.         3.     0.002   124.23   1.445s
 BI-212   3144.07   786.22         8.         4.     0.002   109.72   1.450s
 CS-134   3178.80   794.90         9.         7.     0.004    73.45   1.459s
 CO-58    3233.29   808.52        11.        -4.    -0.002   128.61   1.471s
 Cs-136   3269.50   817.57         7.         3.     0.002   120.59   1.478s
 TL-208   3443.45   861.05        11.         4.     0.002   118.36   1.513s
 EU-154   3489.33   872.52        13.        -2.    -0.001   256.58   1.523s
 PA-234   3532.29   883.26         6.         7.     0.004    64.42   1.532s
 AG-110M  3529.63   882.59         8.         4.     0.002   102.37   1.533s
 Sc-46    3554.83   888.89        12.         1.     0.001   365.03   1.536s
 AC-228   3644.95   911.41         0.        40.     0.022    15.81   1.104s
 AG-110M  3749.82   937.62        15.        -1.     0.000   893.75   1.576s
 AC-228   3873.38   968.50        14.         4.     0.002   131.33   1.601s
 EU-154   3984.66   996.32        14.        -1.    -0.001   386.11   1.622s
 PA-234M  4002.48  1000.77         8.         3.     0.002   151.37   1.626s
 EU-154   4019.86  1005.12        14.        -3.    -0.002   186.15   1.629s
 Co-56    4152.62  1038.30        19.        -4.    -0.002   160.19   1.655s
 Cs-136   4211.93  1053.12         5.         1.     0.000   404.14   1.663s
 RH-106   4219.46  1055.00         7.         1.     0.000   444.87   1.664s
 BI-207   4249.64  1062.54        15.        -3.    -0.002   179.68   1.675s
 Ga-68    4312.15  1078.16        11.         2.     0.001   224.42   1.686s
 ZN-65    4473.69  1118.53        25.        -6.    -0.003   126.43   1.714s
 BI-214   4480.71  1120.29        10.        14.     0.008    31.39   1.718D
 Sc-46    4482.60  1120.76        13.        15.     0.008    42.73   1.718s
 Ta-182   4484.76  1121.30        17.         7.     0.004    87.72   1.719D
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4755.45  1188.94         8.         2.     0.001   214.88   1.769s
 Ta-182   4881.65  1220.48        16.        -4.    -0.002   143.91   1.793s
 Co-56    4957.06  1239.33        14.         1.     0.001   453.47   1.805s
 NA-22    5099.36  1274.88        12.         2.     0.001   266.01   1.831s
 EU-154   5099.36  1274.88        12.         2.     0.001   265.22   1.831s
 FE-59    5149.60  1287.44         6.         1.     0.000   445.46   1.843s
 AG-110M  5529.66  1382.40        11.        -3.    -0.002   158.59   1.907s
 K-40     5844.09  1460.96         4.       196.     0.109     7.07   0.665s
 La-140   6382.51  1595.48         8.        -2.    -0.001   202.96   2.045s
 SB-124   6759.68  1689.70         5.        -1.    -0.001   230.98   2.102s
 BI-214   7059.54  1764.61         8.         5.     0.003    50.32   2.145s
 Co-56    7087.48  1771.59         5.        -1.    -0.001   266.96   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.1380E-02                                      5.31E+01             
                           477.60 5.138E-02 %(  6.639E+00 3.43E+03 1.05E+01 G  
 
NA-22    C   1.3824E-01                                      9.50E+02             
                          1274.53 1.382E-01 ?(  1.362E+00 2.66E+02 9.99E+01 G  
 
K-40     N   1.4814E+02                                      4.66E+11             
                          1460.83 1.481E+02  (P 9.358E+00 7.07E+00 1.07E+01 G  
 
Sc-46    F   5.1925E-01                                      8.38E+01             
                           889.28 7.408E-02 ?(  1.012E+00 3.65E+02 1.00E+02 G  
                          1120.55 9.644E-01 ?(  1.255E+00 4.27E+01 1.00E+02 G  
 
FE-59    F   5.9328E-02                                      4.45E+01             
                          1099.25 0.000E+00 ?(  3.306E+00 1.00E+03 5.65E+01 G  
                          1291.60 1.369E-01 ?(  2.404E+00 4.45E+02 4.32E+01 G  
 
Co-56    C   5.3055E-02                                      7.73E+01             
                           846.77 3.143E-03 %(  1.111E+00 9.39E+03 9.99E+01 G  
                          1238.28 1.285E-01 ?(  2.171E+00 4.53E+02 6.61E+01 G  
                          1037.84-1.747E+00 +   9.937E+00 1.60E+02 1.41E+01 G  
                          1771.35-7.900E-01 +   8.220E+00 2.67E+02 1.55E+01  A 
 
CO-57    C  -6.6980E-03                                      2.72E+02             
                           122.06-6.698E-03 &(  5.863E-01 2.48E+03 8.56E+01 G  
                           136.47 0.000E+00 +   5.043E+00 1.00E+03 1.07E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -2.0051E-01                                      7.09E+01             
                           810.78-2.005E-01 ?(  9.188E-01 1.29E+02 9.95E+01 G  
 
ZN-65    F  -7.5664E-01                                      2.44E+02             
                          1115.55-7.566E-01 ?(  3.327E+00 1.26E+02 5.06E+01 G  
 
NB-95    I  -1.1603E-01                                      6.40E+01             
                           765.79-1.160E-01 ?(  1.219E+00 2.92E+02 9.98E+01 G  
 
RU-103   I   8.7484E-02                                      3.93E+01             
                           497.05 8.748E-02 ?(  6.749E-01 2.10E+02 9.09E+01 G  
                           610.30 3.913E+01 ?   1.471E+01 1.66E+01 5.75E+00 GA 
 
RH-106   I   4.5245E-01                                      3.74E+02             
                           621.92 0.000E+00 &(  8.388E+00 1.00E+03 9.93E+00 G  
                          1050.36 3.332E+00 ?(  5.806E+01 4.45E+02 1.56E+00 G  
                           511.86 5.651E+00 ?   4.880E+00 2.94E+01 2.00E+01 GA 
 
AG-108M  C   8.8132E-02                                      1.53E+05             
                           433.94 8.813E-02 &(  7.653E-01 2.40E+02 9.05E+01 G  
                           722.94 0.000E+00 &   1.535E+00 1.00E+03 9.08E+01 G  
                           614.28-1.660E-01 +   9.992E-01 1.69E+02 8.98E+01 G  
 
AG-110M  F   3.0238E-01                                      2.50E+02             
                           884.68 3.176E-01 ?(  1.145E+00 1.02E+02 7.27E+01 G  
                           657.76 2.907E-01 ?(  8.190E-01 8.28E+01 9.46E+01 G  
                           937.49-1.015E-01 -   3.401E+00 8.94E+02 3.44E+01 G  
                          1384.30-1.020E+00 +   5.851E+00 1.59E+02 2.43E+01 G  
                           763.94-1.780E-02 %   3.328E+00 4.70E+03 2.23E+01 G  
 
SN-113   F  -1.6424E-01                                      1.15E+02             
                           391.69-1.642E-01 ?(  1.176E+00 2.02E+02 6.40E+01 G  
 
SB-124   F   7.7923E-02                                      6.02E+01             
                           602.73 7.792E-02 &(  8.623E-01 3.02E+02 9.83E+01 G  
                          1690.98-2.686E-01 +   2.421E+00 2.31E+02 4.78E+01 G  
                           722.79-1.589E-01 %   9.186E+00 1.55E+03 1.08E+01 G  
 
SB-125   I   7.3970E-02                                      1.01E+03             
                           427.88-1.694E-01 ?(  2.418E+00 3.92E+02 2.96E+01 G  
                           600.50 2.654E-01 ?(  4.176E+00 4.20E+02 1.79E+01 G  
                           635.89-5.412E-01 &   8.301E+00 4.18E+02 1.13E+01 G  
                           463.37 4.355E-01 ?(  8.622E+00 5.50E+02 1.05E+01 G  
 
I-131    I   4.5905E-02                                      8.02E+00             
                           364.48 4.590E-02 &(  7.606E-01 4.53E+02 8.17E+01 G  
                           284.30-1.030E+00 +   1.004E+01 2.74E+02 6.14E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           636.97-1.244E+00 +   1.375E+01 3.05E+02 7.17E+00 G  
 
Gd-153   F  -1.5027E-02                                      2.42E+02             
                            97.50-1.503E-02 %(  1.612E+00 3.03E+03 3.00E+01 G  
                           103.20-4.070E-02 %   2.239E+00 1.56E+03 2.18E+01 G  
 
Ga-68    C   4.9612E+00                                      4.71E-02             
                          1077.40 4.961E+00 ?(  4.106E+01 2.24E+02 3.30E+00 G  
 
Tc-99m   I  -6.5128E-02                                      2.51E-01             
                           140.51-6.513E-02 ?(  5.449E-01 2.40E+02 8.93E+01 G  
 
BA-133   F   7.4541E-03                                      3.85E+03             
                           356.00 7.454E-03 %(  1.059E+00 3.86E+03 6.20E+01 G  
                           302.85-4.866E-01 &   3.402E+00 1.98E+02 1.83E+01 G  
                           383.84 0.000E+00 -   5.181E+00 1.00E+03 8.94E+00 GA 
                            80.99 0.000E+00 -   2.246E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I  -7.2810E-03                                      7.54E+02             
                           604.71-3.605E-01 ?(  1.225E+00 9.97E+01 9.76E+01 G  
                           795.87 3.959E-01 &(  9.748E-01 7.34E+01 8.55E+01 G  
                           569.32-5.548E-01 +   5.949E+00 2.97E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.432E+01 1.00E+03 8.69E+00 G  
                           563.24-2.063E+00 +   9.997E+00 1.37E+02 8.35E+00 G  
 
CS-137   I   1.1698E-01                                      1.10E+04             
                           661.66 1.170E-01 ?(  1.086E+00 2.55E+02 8.52E+01 G  
 
CE-139   F  -1.3626E-01                                      1.38E+02             
                           165.85-1.363E-01 ?(  7.008E-01 1.50E+02 7.99E+01 G  
 
La-140   I   1.0739E-01                                      1.28E+01             
                          1596.21-1.952E-01 ?(  1.476E+00 2.03E+02 9.54E+01 G  
                           487.02 2.031E-01 ?(  1.348E+00 1.82E+02 4.55E+01 G  
                           328.76 1.315E+00  (  2.963E+00 6.80E+01 2.03E+01 G  
                           815.77-3.266E-02 %   3.830E+00 3.03E+03 2.33E+01 G  
 
CE-141   I   3.3721E-02                                      3.25E+01             
                           145.44 3.372E-02 %(  1.192E+00 1.01E+03 4.82E+01 G  
 
PM-144   C   4.3722E-02                                      3.63E+02             
                           696.54-1.393E-01 ?(  9.539E-01 1.90E+02 9.90E+01 G  
                           618.06 1.234E-01 ?(  6.766E-01 1.51E+02 9.91E+01 G  
                           476.81 2.872E-01 ?(  1.386E+00 1.35E+02 4.20E+01 G  
 
EU-152   F   2.6236E-01                                      4.94E+03             
                           344.29-8.542E-02 ?(  2.940E+00 9.59E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   1.411E+01 1.00E+03 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 10
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78 1.586E-01 &(  1.498E+00 2.69E+02 2.86E+01 G  
                           778.92 1.204E+00 ?(  5.416E+00 1.24E+02 1.29E+01 G  
                           964.11-1.699E-01 %   7.274E+00 1.12E+03 1.46E+01 G  
                           244.69-1.051E+00 &   9.085E+00 2.47E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.749E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   6.5881E-02                                      3.14E+03             
                           873.23-8.744E-01 ?(  8.280E+00 2.57E+02 1.23E+01 G  
                           123.10-6.730E-03 %   1.208E+00 5.07E+03 4.08E+01 G  
                          1274.54 3.938E-01 ?(  3.867E+00 2.65E+02 3.52E+01 G  
                           723.36 0.000E+00 &   9.457E+00 1.00E+03 2.02E+01 G  
                          1004.77-9.793E-01 +   6.601E+00 1.86E+02 1.80E+01 G  
                           996.33-7.764E-01 +   1.114E+01 3.86E+02 1.06E+01 G  
 
EU-155   I   2.8046E-01                                      1.81E+03             
                           105.31 4.751E-01 &(  2.319E+00 1.42E+02 2.12E+01 G  
                            86.54 1.461E-01 &(  2.518E+00 5.02E+02 3.07E+01 G  
 
HF-181   F  -1.0395E-01                                      4.24E+01             
                           482.00-1.039E-01 ?(  9.324E-01 2.48E+02 8.05E+01 G  
                           133.02 0.000E+00 &   1.207E+00 1.00E+03 4.33E+01 G  
                           345.83 1.113E-02 &   4.720E+00 1.16E+04 1.51E+01 G  
                           136.30 0.000E+00 +   9.202E+00 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.1845E+00                                      1.14E+02             
                          1121.30 1.353E+00  (  4.050E+00 8.77E+01 3.49E+01 G  
                          1221.41-1.067E+00 -   5.454E+00 1.44E+02 2.70E+01 G  
                          1189.05 8.205E-01 ?(  6.618E+00 2.15E+02 1.62E+01 G  
 
Hg-203   F  -1.1357E-01                                      4.66E+01             
                           279.20-1.136E-01 ?(  8.254E-01 2.07E+02 8.15E+01 G  
 
TL-208   N   1.9641E+00                                      6.98E+02             
                           583.02 1.987E+00  (P 7.920E-01 1.73E+01 8.45E+01 G  
                           277.28 5.031E+00 +   8.549E+00 5.28E+01 6.31E+00 G  
                           860.56 1.811E+00 ?(  7.593E+00 1.18E+02 1.24E+01 G  
 
pm-146   C  -3.5616E-01                                      2.02E+03             
                           747.16-3.562E-01 ?(  3.020E+00 2.34E+02 3.40E+01 G  
                           735.72 0.000E+00 +   3.160E+00 1.00E+03 2.25E+01 G  
                           453.88-1.976E-01 +   1.278E+00 1.83E+02 6.50E+01 G  
 
Cd-113m      4.5115E+03                                      5.33E+03             
                           263.70 4.512E+03  (  8.622E+03 5.86E+01 6.00E-03   K
 
Cd-109   F   5.3370E+00                                      4.53E+02             
                            88.04 5.337E+00  (  1.521E+01 8.50E+01 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 11
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.8072E+01                                      8.14E+03             
                            46.54 1.807E+01 *(P 2.318E+01 2.49E+01 4.25E+00 G  
 
PB-212   N   7.1440E+00                                      6.98E+02             
                           238.63 7.144E+00  (P 1.389E+00 9.23E+00 4.33E+01 G  
                           300.03 0.000E+00 &   2.201E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   6.9803E+00                                      5.84E+05             
                           351.93 6.327E+00  (P 1.540E+00 1.15E+01 3.76E+01 G  
                           295.09 8.252E+00  (P 2.827E+00 1.55E+01 1.93E+01 G  
                           242.00 1.747E+00 & P 1.035E+01 1.10E+02 7.43E+00 GA 
 
BI-207   C  -6.1717E-02                                      1.18E+04             
                           569.70-6.172E-02 ?(  9.002E-01 3.99E+02 9.77E+01 G  
                          1063.66-2.662E-01 +   1.724E+00 1.80E+02 7.45E+01 G  
 
BI-212   N   4.4212E+00                                      6.98E+02             
                           727.17 4.421E+00 ?(  1.428E+01 9.43E+01 7.55E+00 G  
                           785.42 1.590E+01 ?   6.176E+01 1.10E+02 1.28E+00 GA 
 
BI-214   N   5.7673E+00                                      5.84E+05             
                           609.31 5.680E+00 *(P 1.725E+00 1.32E+01 4.61E+01 G  
                          1120.29 6.034E+00  (P 7.483E+00 3.14E+01 1.51E+01 G  
                          1764.49 3.227E+00 - P 9.833E+00 5.03E+01 1.54E+01 G  
 
BI-210M  T  -1.7509E-01                                      1.10E+09             
                           265.83-1.751E-01 ?(  1.154E+00 1.87E+02 5.00E+01 G  
                           304.90-2.614E-01 +   2.148E+00 2.31E+02 2.80E+01 G  
 
RA-224   N  -3.3699E+01                                      6.98E+02             
                           240.99-3.370E+01 ?(  3.461E+01 3.22E+01 4.10E+00 G  
 
AC-228   N   7.9121E+00                                      2.10E+03             
                           911.07 7.558E+00  (  1.393E+00 1.58E+01 2.90E+01 G  
                           968.97 1.452E+00 -   6.750E+00 1.31E+02 1.75E+01 G  
                           338.32 8.767E+00 ?(  5.438E+00 2.28E+01 1.20E+01 G  
                            93.35 8.953E+00 &   1.014E+01 3.60E+01 5.56E+00 XA 
 
TH-227   N  -1.2255E+00                                      7.95E+03             
                           235.97-1.225E+00 ?(  1.563E+01 3.78E+02 1.23E+01 G  
                            50.14-2.236E+00 +   1.009E+01 1.31E+02 8.00E+00 G  
                           256.24-1.073E-01 %   8.745E+00 2.26E+03 7.00E+00 G  
 
TH-229   N   3.9951E+00                                      2.68E+06             
                           193.51 2.402E+00 &(  1.161E+01 1.40E+02 4.40E+00 G  
                           210.85 6.340E+00 &(  1.700E+01 7.98E+01 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 12
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   9.5228E+00                                      1.63E+12             
                            63.29 9.523E+00 ?(P 1.997E+01 3.39E+01 3.81E+00 G  
                            92.59 3.311E+00 - P 1.275E+01 4.14E+01 5.58E+00 G  
 
PA-231   N  -3.9523E+00                                      1.20E+07             
                           302.65-3.952E+00 ?(  2.254E+01 1.63E+02 2.88E+00 G  
                           300.07 0.000E+00 &   2.936E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   6.3781E-01                                      7.82E+08             
                           312.01-2.241E-01 &(  1.743E+00 2.19E+02 3.60E+01 G  
                           300.18 5.642E+00  (  8.952E+00 4.98E+01 6.20E+00 G  
 
PA-234   N   1.7402E+00                                      1.63E+12             
                           131.29 6.580E-01 ?(  2.982E+00 1.33E+02 1.80E+01 G  
                           946.02 0.000E+00 -   1.311E+01 1.00E+03 1.34E+01 G  
                           569.47-1.153E+00 +   1.129E+01 2.72E+02 8.20E+00 G  
                           883.24 3.769E+00 &(  7.930E+00 6.44E+01 9.60E+00 G  
                           880.53 0.000E+00 -   2.715E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   1.9948E+01                                      1.63E+12             
                          1001.00 1.995E+01 &(  1.106E+02 1.51E+02 8.37E-01 G  
                           766.41 0.000E+00 -   3.337E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.2732E+00                                      2.57E+11             
                           143.79 1.273E+00 &(  4.481E+00 1.04E+02 1.10E+01 G  
                           205.33-2.712E+00 +   1.076E+01 1.16E+02 5.01E+00 G  
                           163.38-7.646E-01 -   1.067E+01 3.98E+02 5.08E+00 G  
 
AM-241   T   5.8879E-01                                      1.58E+05             
                            59.54 5.888E-01 ?(  2.070E+00 1.04E+02 3.59E+01 G  
 
Np-237   F   2.3082E+00                                      2.14E+06             
                            86.49 2.308E+00  (  4.258E+00 5.64E+01 1.31E+01 G  
 
Ir-192   F   1.2744E+00                                      7.40E+01             
                           316.49 1.793E-01 ?(  7.083E-01 1.14E+02 8.70E+01 G  
                           468.06-1.287E-01 -   1.605E+00 3.46E+02 5.18E+01 G  
                           308.44-8.169E-02 -   1.660E+00 5.52E+02 3.18E+01 G  
                           295.95 4.435E+00 ?(  1.750E+00 1.67E+01 3.02E+01 G  
 
Cs-136   F   1.2096E-01                                      1.30E+01             
                           818.50 1.690E-01 ?(  7.351E-01 1.21E+02 1.00E+02 G  
                          1048.07 6.091E-02 ?(  9.873E-01 4.04E+02 8.00E+01 G  
                           340.57-1.024E-01 +   1.537E+00 4.19E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 13
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   3.6930E-01                                      2.36E+00             
                           103.70-2.086E-01 +   2.370E+00 3.28E+02 2.40E+01 X  
                           106.13 3.693E-01 ?(  2.298E+00 1.81E+02 2.27E+01 G  
                            99.50 2.722E-02 %   3.977E+00 4.18E+03 1.50E+01 X  
 
Nd-147       9.5776E-01                                      1.11E+01             
                           531.00 9.578E-01 &(  5.262E+00 1.53E+02 1.30E+01 G  
                            91.10-7.488E-01 +   2.866E+00 1.14E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.13        49.        -8.    -0.004   131.42  -2.236E+00   
 AM-241      59.85        68.        12.     0.006   103.86   5.888E-01   
 TH-234      63.18        82.        21.     0.012    33.92   9.523E+00  P
 EU-155      86.54       140.         3.     0.002   501.67   1.461E-01   
 Nd-147      91.01       162.       -16.    -0.009   113.80  -7.488E-01   
 TH-234      92.58       125.        14.     0.008    41.36   3.311E+00  P

Page 317 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 14
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     103.46        82.        -4.    -0.002   328.01  -2.086E-01   
 EU-155     106.25        61.         8.     0.004   142.32   4.751E-01   
 Np-239     106.20        69.         7.     0.004   180.67   3.693E-01   
 EU-152     123.22        44.         4.     0.002   268.87   1.586E-01   
 PA-234     131.47        69.         9.     0.005   132.75   6.580E-01   
 Tc-99m     140.22        50.        -4.    -0.002   239.53  -6.513E-02   
 U-235      143.50        53.        10.     0.006   103.64   1.273E+00   
 U-235      163.14        56.        -3.    -0.001   397.69  -7.646E-01   
 CE-139     166.00        61.        -8.    -0.004   149.71  -1.363E-01   
 TH-229     193.35        39.         7.     0.004   139.75   2.402E+00   
 U-235      204.00        39.        -8.    -0.004   115.70  -2.712E+00   
 TH-229     211.35        33.        11.     0.006    79.79   6.340E+00   
 TH-227     235.97       457.        -8.    -0.004   378.50  -1.225E+00   
 RA-224     239.65       236.       -72.    -0.040    32.25  -3.370E+01   
 EU-152     244.31        50.        -4.    -0.002   247.45  -1.051E+00   
 Cd-113m    263.91        23.        13.     0.007    58.63   4.512E+03   
 BI-210M    264.95        29.        -4.    -0.002   187.08  -1.751E-01   
 Hg-203     279.22        38.        -4.    -0.002   207.19  -1.136E-01   
 I-131      283.69        30.        -3.    -0.002   273.99  -1.030E+00   
 Ir-192     295.17        20.        60.     0.033    16.72   4.435E+00   
 PA-233     299.48        22.        15.     0.009    49.81   5.642E+00   
 PA-231     302.41        31.        -5.    -0.003   162.84  -3.952E+00   
 BA-133     302.60        28.        -4.    -0.002   197.72  -4.866E-01   
 Ba-140     304.71        26.        -3.    -0.002   225.28  -1.750E+00   
 BI-210M    304.72        26.        -3.    -0.002   230.53  -2.614E-01   
 Ir-192     310.39        19.        -1.    -0.001   551.50  -8.169E-02   
 PA-233     311.18        27.        -3.    -0.002   218.97  -2.241E-01   
 Ir-192     316.26        25.         7.     0.004   114.24   1.793E-01   
 La-140     328.68        22.        11.     0.006    67.98   1.315E+00   
 Cs-136     342.32        31.        -2.    -0.001   419.05  -1.024E-01   
 EU-152     344.21        37.        -1.     0.000   958.72  -8.542E-02   
 I-131      364.55        20.         1.     0.001   452.88   4.590E-02   
 SN-113     391.85        27.        -4.    -0.002   202.22  -1.642E-01   
 SB-125     428.36        21.        -2.    -0.001   391.76  -1.694E-01   
 AG-108M    433.53        19.         3.     0.001   240.38   8.813E-02   
 pm-146     454.21        26.        -4.    -0.002   182.95  -1.976E-01   
 SB-125     463.03        30.         1.     0.001   549.77   4.355E-01   
 Ir-192     468.12        25.        -2.    -0.001   345.70  -1.287E-01   
 PM-144     475.31        11.         4.     0.002   134.71   2.872E-01   
 HF-181     482.02        19.        -3.    -0.001   247.99  -1.039E-01   
 La-140     488.17        12.         3.     0.002   182.05   2.031E-01   
 RU-103     496.94        11.         2.     0.001   209.65   8.748E-02   
 RH-106     511.14        30.        33.     0.018    29.44   5.651E+00   
 Nd-147     530.95        13.         4.     0.002   152.91   9.578E-01   
 CS-134     564.64        18.        -5.    -0.003   137.40  -2.063E+00   
 CS-134     569.14        22.        -2.    -0.001   296.76  -5.548E-01   
 PA-234     569.18        22.        -3.    -0.001   272.00  -1.153E+00   
 BI-207     569.67        20.        -2.    -0.001   399.35  -6.172E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 15
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     603.20        12.         1.     0.001   419.55   2.654E-01   
 SB-124     603.76        16.         2.     0.001   302.26   7.792E-02   
 CS-134     606.87        35.        -9.    -0.005    99.72  -3.605E-01   
 RU-103     609.14        16.        57.     0.032    16.60   3.913E+01   
 AG-108M    614.25        18.        -4.    -0.002   168.77  -1.660E-01   
 PM-144     617.26         9.         3.     0.002   150.73   1.234E-01   
 SB-125     636.84        19.        -1.    -0.001   418.46  -5.412E-01   
 I-131      637.08        21.        -2.    -0.001   305.21  -1.244E+00   
 AG-110M    656.94        11.         7.     0.004    82.76   2.907E-01   
 CS-137     661.96        17.         2.     0.001   255.34   1.170E-01   
 PM-144     696.38        16.        -3.    -0.002   190.08  -1.393E-01   
 ZR-95      724.65        27.        -3.    -0.002   221.50  -3.496E-01   
 BI-212     727.51        20.         7.     0.004    94.31   4.421E+00   
 pm-146     747.62        17.        -3.    -0.001   234.03  -3.562E-01   
 NB-95      766.51        24.        -2.    -0.001   292.23  -1.160E-01   
 EU-152     778.90         6.         3.     0.002   124.23   1.204E+00   
 BI-212     786.22         8.         4.     0.002   109.72   1.590E+01   
 CS-134     794.90         9.         7.     0.004    73.45   3.959E-01   
 CO-58      808.52        11.        -4.    -0.002   128.61  -2.005E-01   
 Cs-136     817.57         7.         3.     0.002   120.59   1.690E-01   
 EU-154     872.52        13.        -2.    -0.001   256.58  -8.744E-01   
 PA-234     883.26         6.         7.     0.004    64.42   3.769E+00   
 AG-110M    882.59         8.         4.     0.002   102.37   3.176E-01   
 Sc-46      888.89        12.         1.     0.001   365.03   7.408E-02   
 AG-110M    937.62        15.        -1.     0.000   893.75  -1.015E-01   
 EU-154     996.32        14.        -1.    -0.001   386.11  -7.764E-01   
 PA-234M   1000.77         8.         3.     0.002   151.37   1.995E+01   
 EU-154    1005.12        14.        -3.    -0.002   186.15  -9.793E-01   
 Co-56     1038.30        19.        -4.    -0.002   160.19  -1.747E+00   
 Cs-136    1053.12         5.         1.     0.000   404.14   6.091E-02   
 RH-106    1055.00         7.         1.     0.000   444.87   3.332E+00   
 BI-207    1062.54        15.        -3.    -0.002   179.68  -2.662E-01   
 Ga-68     1078.16        11.         2.     0.001   224.42   4.961E+00   
 ZN-65     1118.53        25.        -6.    -0.003   126.43  -7.566E-01   
 Sc-46     1120.76        13.        15.     0.008    42.73   9.644E-01   
 Co-56     1239.33        14.         1.     0.001   453.47   1.285E-01   
 NA-22     1274.88        12.         2.     0.001   266.01   1.382E-01   
 EU-154    1274.88        12.         2.     0.001   265.22   3.938E-01   
 FE-59     1287.44         6.         1.     0.000   445.46   1.369E-01   
 AG-110M   1382.40        11.        -3.    -0.002   158.59  -1.020E+00   
 La-140    1595.48         8.        -2.    -0.001   202.96  -1.952E-01   
 SB-124    1689.70         5.        -1.    -0.001   230.98  -2.686E-01   
 Co-56     1771.59         5.        -1.    -0.001   266.96  -7.900E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 16
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.1379E-02    5.1380E-02    3.434E+03%                6.64E+00
 NA-22  #A    1.3824E-01    1.3824E-01    2.660E+02%                1.36E+00
 K-40         1.4814E+02    1.4814E+02    7.226E+00%                9.36E+00
 Sc-46  #A    5.1925E-01    5.1925E-01    4.273E+01%                1.01E+00
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.55E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.07E+00
 FE-59  #A    5.9327E-02    5.9328E-02    4.455E+02%                3.31E+00
 Co-56  #A    5.3054E-02    5.3055E-02    4.535E+02%                1.11E+00
 CO-57  #A   -6.6980E-03   -6.6980E-03    2.479E+03%                5.86E-01
 CO-58  #A   -2.0051E-01   -2.0051E-01    1.286E+02%                9.19E-01
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.06E+00
 ZN-65  #A   -7.5663E-01   -7.5664E-01    1.264E+02%                3.33E+00
 NB-94  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.59E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.81E+00
 NB-95  #A   -1.1603E-01   -1.1603E-01    2.922E+02%                1.22E+00
 RU-103 #A    8.7483E-02    8.7484E-02    2.096E+02%                6.75E-01
 RH-106 #A    4.5245E-01    4.5245E-01    4.449E+02%                8.39E+00
 AG-108M#A    8.8132E-02    8.8132E-02    2.404E+02%                7.65E-01
 AG-110M#A    3.0238E-01    3.0238E-01    6.582E+01%                1.15E+00
 SN-113 #A   -1.6423E-01   -1.6424E-01    2.022E+02%                1.18E+00
 SB-124 #A    7.7923E-02    7.7923E-02    3.023E+02%                8.62E-01
 SB-125 #A    7.3970E-02    7.3970E-02    2.649E+02%                2.42E+00
 I-131  #A    4.5902E-02    4.5905E-02    4.529E+02%                7.61E-01
 Gd-153 #A   -1.5027E-02   -1.5027E-02    3.027E+03%                1.61E+00
 Ga-68  #A    4.9141E+00    4.9612E+00    2.244E+02%                4.11E+01
 Tc-99m #A   -6.5011E-02   -6.5128E-02    2.395E+02%                5.45E-01
 BA-133 #A    7.4541E-03    7.4541E-03    3.857E+03%                1.06E+00
 CS-134 #A   -7.2810E-03   -7.2810E-03    6.192E+01%                1.23E+00
 CS-137 #A    1.1698E-01    1.1698E-01    2.553E+02%                1.09E+00
 CE-139 #A   -1.3625E-01   -1.3626E-01    1.497E+02%                7.01E-01
 Ba-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.68E+00
 La-140 #A    1.0738E-01    1.0739E-01    6.798E+01%                1.48E+00
 CE-141 #A    3.3720E-02    3.3721E-02    1.009E+03%                1.19E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.89E+00
 PM-144 #A    4.3722E-02    4.3722E-02    9.250E+01%                9.54E-01
 EU-152 #A    2.6236E-01    2.6236E-01    1.242E+02%                2.94E+00
 EU-154 #A    6.5881E-02    6.5881E-02    1.845E+02%                8.28E+00
 EU-155 #A    2.8046E-01    2.8046E-01    1.423E+02%                2.32E+00
 HF-181 #A   -1.0395E-01   -1.0395E-01    2.480E+02%                9.32E-01
 Ta-182  A    1.1845E+00    1.1845E+00    8.772E+01%                4.05E+00
 Hg-203 #A   -1.1357E-01   -1.1357E-01    2.072E+02%                8.25E-01
 TL-208       1.9641E+00    1.9641E+00    1.906E+01%                7.92E-01
 pm-146 #A   -3.5616E-01   -3.5616E-01    2.340E+02%                3.02E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:58:17 PMPage 17
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140316.An1            
                                                                                 
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.29E+00
 Cd-113m#A    4.5115E+03    4.5115E+03    5.863E+01%                8.62E+03
 Cd-109  A    5.3370E+00    5.3370E+00    8.502E+01%                1.52E+01
 PB-210 #A    1.8072E+01    1.8072E+01    4.329E+01%                2.32E+01
 PB-212       7.1440E+00    7.1440E+00    9.841E+00%                1.39E+00
 PB-214       6.9803E+00    6.9803E+00    1.048E+01%                1.54E+00
 BI-207 #A   -6.1717E-02   -6.1717E-02    3.994E+02%                9.00E-01
 BI-212 #A    4.4212E+00    4.4212E+00    9.431E+01%                1.43E+01
 BI-214       5.7673E+00    5.7673E+00    1.482E+01%                1.72E+00
 BI-210M#A   -1.7509E-01   -1.7509E-01    1.871E+02%                1.15E+00
 RA-224 #A   -3.3699E+01   -3.3699E+01    3.225E+01%                3.46E+01
 AC-228       7.9121E+00    7.9121E+00    1.388E+01%                1.39E+00
 TH-227 #A   -1.2255E+00   -1.2255E+00    3.785E+02%                1.56E+01
 TH-229 #A    3.9951E+00    3.9951E+00    7.979E+01%                1.16E+01
 TH-234 #A    9.5228E+00    9.5228E+00    6.063E+01%                2.00E+01
 PA-231 #A   -3.9523E+00   -3.9523E+00    1.628E+02%                2.25E+01
 PA-233 #A    6.3781E-01    6.3781E-01    4.981E+01%                1.74E+00
 PA-234 #A    1.7402E+00    1.7402E+00    6.442E+01%                2.98E+00
 PA-234M#A    1.9948E+01    1.9948E+01    1.514E+02%                1.11E+02
 U-235  #A    1.2732E+00    1.2732E+00    1.036E+02%                4.48E+00
 AM-241 #A    5.8879E-01    5.8879E-01    1.039E+02%                2.07E+00
 Np-237  A    2.3082E+00    2.3082E+00    5.641E+01%                4.26E+00
 Ir-192 #C    1.2744E+00    1.2744E+00    1.672E+01%                7.08E-01
 Cs-136 #A    1.2095E-01    1.2096E-01    1.206E+02%                7.35E-01
 Np-239 #A    3.6923E-01    3.6930E-01    1.807E+02%                2.30E+00
 Nd-147 #A    9.5772E-01    9.5776E-01    1.529E+02%                5.26E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.8 to  1999.5 keV)     1.983E+02  Bq/Sample     
 Total Decayed Activity ( 1188.8 to  1999.5 keV) 1.9828394E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140335 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-7-E 
             Detector: Ge 4 SN/181        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-7-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:27         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:28:08      Real Time: 1803   sec
        Analysis Time: 2/5/2014 16:58         Dead Time: 0.16   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 4_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.014E-01          719.3     2.168E+00    2.168E+00    8.615E+00
NA-22     -3.298E-01          186.5     6.149E-01    6.152E-01    2.284E+00
K-40       1.503E+02           10.2     1.536E+01    1.718E+01    1.768E+01
Sc-46      1.983E-01          222.8     4.419E-01    4.420E-01    1.661E+00
CR-51      1.359E+00          178.7     2.428E+00    2.429E+00    8.799E+00
MN-54     -1.950E-01          225.9     4.406E-01    4.407E-01    1.647E+00
FE-59      5.085E-01           67.9     3.455E-01    3.465E-01    4.130E+00
Co-56      3.436E-01           76.6     2.631E-01    2.636E-01    1.474E+00
CO-57     -2.215E-01          114.4     2.535E-01    2.537E-01    8.682E-01
CO-58      0.000E+00         1000.0     4.149E-01    4.149E-01    7.208E-01
CO-60      1.762E-01          185.3     3.266E-01    3.267E-01    2.278E+00
ZN-65      0.000E+00         1000.0     2.526E-01    2.526E-01    7.639E+00
NB-94      7.735E-01           56.7     4.383E-01    4.402E-01    1.399E+00
ZR-95      7.457E-01           76.2     5.680E-01    5.693E-01    1.919E+00
NB-95      4.489E-03         9908.0     4.448E-01    4.448E-01    1.716E+00
RU-103    -1.357E-01          286.7     3.890E-01    3.891E-01    1.433E+00
RH-106     8.783E-01          451.0     3.961E+00    3.961E+00    1.488E+01
AG-108M    2.944E-02          146.7     4.319E-02    4.321E-02    1.358E+00
AG-110M    1.182E-01          199.4     2.356E-01    2.357E-01    2.491E+00
SN-113    -9.863E-02          400.3     3.948E-01    3.949E-01    1.491E+00
SB-124     1.733E-01          225.6     3.909E-01    3.910E-01    1.359E+00
SB-125    -1.047E-01          187.4     1.961E-01    1.962E-01    3.938E+00
I-131      1.778E-01          102.9     1.829E-01    1.831E-01    1.532E+00
Gd-153     6.035E-01           60.7     3.660E-01    3.678E-01    3.268E+00
Ga-68     -7.372E+00          354.2     2.611E+01    2.612E+01    9.594E+01
Tc-99m    -1.991E-01          135.2     2.692E-01    2.694E-01    9.278E-01
BA-133     2.559E-01           83.2     2.129E-01    2.133E-01    1.698E+00
CS-134     2.117E-01          113.9     2.411E-01    2.413E-01    3.584E+00
CS-137     0.000E+00         1000.0     9.615E-02    9.615E-02    1.412E+00
CE-139    -1.155E-01          203.7     2.353E-01    2.356E-01    8.382E-01
Ba-140    -2.839E-01          519.1     1.474E+00    1.474E+00    5.530E+00
La-140     1.889E-01          169.7     3.206E-01    3.207E-01    1.348E+00
CE-141    -2.373E-01          214.9     5.100E-01    5.102E-01    1.779E+00
CE-144     1.691E+00          109.8     1.856E+00    1.859E+00    6.366E+00
PM-144     7.066E-01           51.1     3.611E-01    3.630E-01    1.102E+00
EU-152    -5.258E-02         1461.0     7.679E-01    7.679E-01    2.998E+00
EU-154     9.221E-02          375.0     3.458E-01    3.458E-01    1.381E+01
EU-155    -9.037E-01          127.4     1.151E+00    1.152E+00    3.942E+00
HF-181     1.791E-01           94.1     1.685E-01    1.688E-01    1.313E+00
Ta-182     1.204E+00          109.2     1.315E+00    1.317E+00    5.237E+00
Hg-203     8.802E-02          366.4     3.225E-01    3.226E-01    1.174E+00
TL-208     1.308E+00           46.8     6.125E-01    6.163E-01    1.702E+00
pm-146     0.000E+00         1000.0     5.339E-01    5.339E-01    4.137E+00
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y-88      -2.618E-01          201.0     5.263E-01    5.264E-01    1.946E+00
Cd-113m   -8.546E+02          449.4     3.841E+03    3.841E+03    1.416E+04
Cd-109     7.409E-01          949.8     7.037E+00    7.037E+00    2.477E+01
PB-210    -1.834E+00          728.8     1.337E+01    1.337E+01    3.849E+01
PB-212     4.712E+00           18.3     8.613E-01    9.136E-01    2.038E+00
PB-214     5.299E+00           22.4     1.188E+00    1.219E+00    2.647E+00
BI-207    -1.996E-01          192.4     3.841E-01    3.842E-01    1.401E+00
BI-212     0.000E+00         1000.0     1.175E+00    1.175E+00    2.379E+01
BI-214     2.227E+00           41.0     9.122E-01    9.195E-01    2.691E+00
BI-210M    3.767E-01           87.4     3.291E-01    3.298E-01    1.137E+00
RA-224    -2.229E+01           57.9     1.291E+01    1.299E+01    4.234E+01
AC-228     3.069E+00           57.4     1.761E+00    1.768E+00    6.560E+00
TH-227     2.324E+00           67.7     1.572E+00    1.579E+00    4.781E+00
TH-229     0.000E+00         1000.0     1.674E+00    1.674E+00    1.967E+01
TH-234     1.552E+00           78.6     1.219E+00    1.222E+00    3.442E+01
PA-231     1.091E+01           83.1     9.060E+00    9.080E+00    3.078E+01
PA-233    -3.579E-01          230.0     8.230E-01    8.232E-01    2.954E+00
PA-234    -2.823E-01          409.5     1.156E+00    1.156E+00    4.109E+00
PA-234M    7.604E+01           94.7     7.204E+01    7.214E+01    2.350E+02
U-235      3.165E+00           70.9     2.243E+00    2.248E+00    7.047E+00
AM-241     1.001E+00           78.8     7.887E-01    7.904E-01    2.647E+00
Np-237    -1.134E+00          183.1     2.076E+00    2.077E+00    7.168E+00
Ir-192     1.045E-01          280.4     2.930E-01    2.931E-01    1.084E+00
Cs-136     0.000E+00         1000.0     9.806E-02    9.806E-02    3.081E+00
Np-239    -7.149E-01          139.3     9.958E-01    9.968E-01    3.431E+00
Nd-147    -3.747E-01          661.4     2.479E+00    2.479E+00    9.457E+00
-----------------------------------------------------------------------------
Total      2.738E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:57 PMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140335.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-7-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140335.An1

 Acquisition information
        Start time:                 2/5/2014 4:28:08 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.16 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:27:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1962

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.59       -2.  57.74   0.64  1.208E-02    46.54   4.250    PBC<MDA PB210 
    50.29        5. 161.41   0.80  1.361E-02    50.14   8.000    PBC<MDA TH227 
    59.33       11.  78.76   0.81  1.719E-02    59.54  35.900    PBC<MDA AM241 
    63.38       -6. 137.37   0.82  1.842E-02    63.29   3.810    PBC<MDA TH234 
    74.88       46.  20.83   0.83  2.147E-02
    77.28       66.  17.86   0.83  2.195E-02
    88.04        1. 949.84   0.84  2.353E-02    88.04   3.790    PBC<MDA Cd109 
    92.75       33.  30.26   0.84  2.403E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.366E+01 AC228 
    92.76       14.  33.68   0.84  2.397E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    99.51        7. 128.55   0.85  2.440E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.014E+00 Np239 
   103.49       13.  65.55   0.85  2.453E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.231E+00 Np239 
                                               103.70  24.000  1.231E+00 Np239 
   103.50       14.  60.65   0.85  2.452E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.302E+00 Np239 
   123.18        2. 375.04   0.87  2.420E-02   123.10  40.790    PBC<MDA EU154 
   133.50        9.  94.10   0.88  2.360E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.891E+00 CE144 
   133.54        8. 109.76   0.88  2.356E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.691E+00 CE144 
   143.65       13.  75.22   0.89  2.273E-02   143.79  10.960    PBC<MDA U235  
   163.64        1. 931.67   0.91  2.083E-02   163.38   5.080    PBC<MDA U235  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   206.03        6. 120.12   0.95  1.763E-02   205.33   5.010    PBC<MDA U235  
   234.10        7.  67.65   0.97  1.578E-02   235.97  12.300    PBC<MDA TH227 
   238.40       64.  16.54   0.98  1.565E-02   238.63  43.300  4.712E+00 PB212 
   241.62       28.  32.29   0.36  1.547E-02   242.00   7.430  1.330E+01 PB214 
   256.12        1. 459.25   0.99  1.478E-02   256.24   7.000    PBC<MDA TH227 
   267.54        5.  87.36   1.00  1.435E-02   265.83  50.000    PBC<MDA BI210M
   277.60        0. 627.70   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
   279.65        2. 366.43   1.01  1.379E-02   279.20  81.460    PBC<MDA Hg203 
   284.20        2. 222.78   1.02  1.359E-02   284.30   6.140    PBC<MDA I131  
   295.37       24.  34.46   0.29  1.319E-02   295.09  19.300  5.183E+00 PB214 
   302.95        7.  83.19   1.03  1.292E-02   302.65   2.880  1.090E+01 PA231 
                                               302.85  18.330  1.713E+00 BA133 
   302.95        7.  83.06   1.03  1.292E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.715E+00 BA133 
   305.74        1. 607.93   1.04  1.273E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  1.015E-01 Ir192 
   316.51        2. 280.41   1.05  1.246E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.056E-01 Ir192 
   320.00        3. 178.66   1.05  1.235E-02   320.08   9.940    PBC<MDA CR51  
   338.48        2. 294.21   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
   351.67       41.  21.02   1.00  1.143E-02   351.93  37.600  5.358E+00 PB214 
   510.71       14.  52.98   1.22  8.402E-03   511.86  20.000    PBC<MDA RH106 
   563.25        0. 988.80   1.26  7.760E-03   563.24   8.350    PBC<MDA CS134 
   582.82       15.  35.12   0.46  7.539E-03   583.02  84.500    PBC<MDA TL208 
   600.74        2. 320.18   1.30  7.355E-03   600.50  17.860    PBC<MDA SB125 
   602.54        2. 225.62   1.30  7.333E-03   602.73  98.260    PBC<MDA SB124 
   608.53       13.  40.97   1.30  7.266E-03   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  1.787E+01 RU103 
                                               610.30   5.750  1.787E+01 RU103 
   613.87        3. 186.52   1.31  7.217E-03   614.28  89.850    PBC<MDA AG108M
   621.82        1. 450.97   1.31  7.143E-03   621.92   9.930    PBC<MDA RH106 
   636.86        4. 137.10   1.33  7.001E-03   636.97   7.170    PBC<MDA I131  
   696.92        8.  51.11   1.38  6.494E-03   696.54  99.000    PBC<MDA PM144 
   703.61        9.  56.67   1.38  6.447E-03   702.63  97.900    PBC<MDA NB94  
   722.39        1. 550.01   1.40  6.295E-03   722.79  10.810    PBC<MDA SB124 
   756.64        4.  76.17   1.43  6.055E-03   756.73  54.460    PBC<MDA ZR95  
   764.30        2. 199.38   1.44  6.007E-03   763.94  22.280    PBC<MDA AG110M
                                               765.79  99.790  2.207E-01 NB95  
   766.52        3. 166.76   1.44  5.990E-03   766.41   0.294    PBC<MDA PA234M
   785.89        5.  89.92   1.45  5.867E-03   785.42   1.280    PBC<MDA BI212 
   795.36        4. 113.87   1.46  5.802E-03   795.87  85.530    PBC<MDA CS134 
   816.46        2. 169.70   1.48  5.682E-03   815.77  23.280    PBC<MDA La140 
   871.74        3. 121.01   1.52  5.373E-03   871.10  99.890    PBC<MDA NB94  
   889.06        2. 222.79   1.54  5.279E-03   889.28  99.984    PBC<MDA Sc46  
   911.03        6.  88.53   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
   968.72        7.  73.06   1.60  4.906E-03   968.97  17.460    PBC<MDA AC228 
  1001.09        5.  94.74   1.63  4.771E-03  1001.00   0.837    PBC<MDA PA234M
  1125.12        0. 820.59   1.73  4.328E-03  1121.30  34.900    PBC<MDA Ta182 
  1173.09        3. 185.32   1.77  4.162E-03  1173.24  99.900    PBC<MDA CO60  
  1189.14        4. 109.21   1.78  4.114E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.73        5.  76.56   1.82  3.972E-03  1238.28  66.070    PBC<MDA Co56  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1291.11        3.  67.94   1.86  3.830E-03  1291.60  43.200    PBC<MDA FE59  
  1460.47       99.   9.85   0.91  3.441E-03  1460.83  10.670  1.503E+02 K40   
  1692.88        0. 860.43   2.16  3.027E-03  1690.98  47.790    PBC<MDA SB124 
  1762.84        0. 691.80   2.21  2.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.48    75.00        28.        42. 1.933E+03   25.59   0.622  -      s 
   309.06    77.40        37.        72. 3.288E+03   16.73   0.904  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.87    46.59        50.        -2.    -0.001    57.74   0.645 
 TH-227    200.69    50.29        32.         5.     0.003   161.41   0.803s
 AM-241    236.80    59.33        33.        11.     0.006    78.76   0.812s
 TH-234    253.02    63.38        77.        -6.    -0.003   137.37   0.816s
 Np-237    342.68    85.81        62.        -6.    -0.003   183.14   0.837s
 Cd-109    351.60    88.04        63.         1.     0.001   949.84   0.839s
 Nd-147    364.63    91.30        90.       -16.    -0.009    89.02   0.841s
 TH-234    370.45    92.76        59.        14.     0.008    33.68   0.843s
 AC-228    370.44    92.75        33.        33.     0.018    30.26   0.843s
 Np-239    397.44    99.51        34.         7.     0.004   128.55   0.849s
 Gd-153    413.41   103.50        28.        14.     0.008    60.65   0.853s
 Np-239    413.36   103.49        30.        13.     0.007    65.55   0.853s
 EU-155    420.76   105.34        54.        -8.    -0.005   127.40   0.854s
 Np-239    421.01   105.40        46.        -7.    -0.004   139.29   0.855s
 EU-152    484.89   121.38        38.        -5.    -0.003   165.87   0.870s
 CO-57     484.82   121.36        41.        -8.    -0.005   114.44   0.870s
 EU-154    492.08   123.18        31.         2.     0.001   375.04   0.871s
 PA-234    524.75   131.35        38.        -2.    -0.001   409.47   0.878s
 HF-181    533.33   133.50        31.         9.     0.005    94.10   0.880s
 CE-144    533.51   133.54        34.         8.     0.004   109.76   0.880s
 HF-181    543.51   136.04        29.        -3.    -0.001   307.60   0.883s
 CO-57     543.60   136.07        29.        -2.    -0.001   312.51   0.883s
 Tc-99m    561.00   140.42        43.        -7.    -0.004   135.22   0.887s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     573.91   143.65        38.        13.     0.007    75.22   0.890s
 CE-141    581.94   145.66        48.        -5.    -0.003   214.90   0.891s
 Ba-140    649.35   162.51        39.        -5.    -0.003   175.18   0.907s
 U-235     653.85   163.64        27.         1.     0.000   931.67   0.908s
 CE-139    657.04   164.44        23.        -3.    -0.002   203.71   0.910s
 U-235     823.35   206.03        25.         6.     0.003   120.12   0.946s
 TH-229    840.63   210.36        29.        -4.    -0.002   208.14   0.951s
 TH-227    935.59   234.10         9.         7.     0.004    67.65   0.974 
 PB-212    952.76   238.40        23.        57.     0.032    16.54   0.984 
 RA-224    957.85   239.67        97.       -26.    -0.014    57.90   0.979s
 PB-214    965.62   241.62        19.        28.     0.015    32.29   0.360s
 EU-152    978.14   244.75        27.        -2.    -0.001   402.81   0.982s
 TH-227   1023.60   256.12        18.         1.     0.001   459.25   0.992s
 Cd-113m  1055.86   264.18        17.        -1.    -0.001   449.45   0.999s
 BI-210M  1069.26   267.54         7.         5.     0.003    87.36   1.001s
 Hg-203   1117.69   279.65        20.         2.     0.001   366.43   1.013s
 I-131    1135.89   284.20        14.         2.     0.001   222.78   1.018s
 PB-214   1180.57   295.37        16.        24.     0.013    34.46   0.290s
 PA-233   1201.16   300.52        25.        -1.    -0.001   567.77   1.032s
 PA-231   1210.88   302.95        15.         7.     0.004    83.06   1.034 
 BA-133   1210.85   302.95        15.         7.     0.004    83.19   1.034 
 Ba-140   1218.46   304.85        21.        -4.    -0.002   186.44   1.036s
 BI-210M  1218.49   304.86        20.        -3.    -0.002   190.82   1.036s
 Ir-192   1222.02   305.74        10.         1.     0.000   607.93   1.039s
 PA-233   1246.06   311.75        21.        -3.    -0.002   229.99   1.043s
 Ir-192   1265.10   316.51        16.         2.     0.001   280.41   1.047s
 CR-51    1279.03   320.00        13.         3.     0.002   178.66   1.050s
 AC-228   1352.94   338.48        15.         2.     0.001   294.21   1.066s
 HF-181   1384.12   346.28        15.        -2.    -0.001   231.83   1.073s
 PB-214   1405.69   351.67        15.        41.     0.023    21.02   1.004 
 BA-133   1422.09   355.77        16.        -2.    -0.001   266.46   1.082s
 I-131    1460.83   365.46        23.        -4.    -0.002   163.70   1.089s
 BA-133   1538.19   384.80        13.        -1.    -0.001   409.25   1.107s
 SN-113   1561.51   390.64        11.        -1.    -0.001   400.35   1.114s
 SB-125   1709.62   427.67        14.        -3.    -0.002   194.76   1.146s
 AG-108M  1735.58   434.16        16.        -3.    -0.001   226.40   1.151s
 pm-146   1813.42   453.63        14.        -4.    -0.002   141.60   1.168s
 PM-144   1905.73   476.71        10.        -2.    -0.001   293.56   1.189s
 BE-7     1902.63   475.93         6.        -1.     0.000   719.32   1.189s
 RU-103   1988.65   497.44        14.        -2.    -0.001   286.74   1.206s
 RH-106   2041.70   510.71        19.        14.     0.008    52.98   1.219s
 Nd-147   2121.05   530.55        11.        -1.     0.000   661.45   1.236s
 Ba-140   2148.08   537.30        13.        -1.    -0.001   519.12   1.241s
 CS-134   2251.84   563.25        11.         0.     0.000   988.80   1.264s
 CS-134   2279.89   570.26        13.        -3.    -0.002   177.51   1.269s
 PA-234   2277.76   569.73        12.        -1.    -0.001   364.81   1.269s
 BI-207   2279.90   570.26        12.        -3.    -0.001   192.41   1.269s
 TL-208   2330.13   582.82        13.        15.     0.008    35.12   0.458s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2401.82   600.74        11.         2.     0.001   320.18   1.296s
 SB-124   2409.01   602.54        10.         2.     0.001   225.62   1.298s
 BI-214   2432.96   608.53         8.        13.     0.007    40.97   1.304s
 AG-108M  2454.31   613.87        11.         3.     0.001   186.52   1.308s
 PM-144   2466.74   616.98        11.        -1.     0.000   626.72   1.311s
 RH-106   2486.14   621.82        12.         1.     0.001   450.97   1.315s
 I-131    2546.27   636.86        10.         4.     0.002   137.10   1.327s
 AG-110M  2624.77   656.48         9.        -3.    -0.002   149.67   1.345s
 PM-144   2786.53   696.92         5.         8.     0.005    51.11   1.378s
 NB-94    2813.27   703.61         8.         9.     0.005    56.67   1.383s
 SB-124   2888.39   722.39         8.         1.     0.000   550.01   1.400s
 EU-154   2892.76   723.48        10.        -1.    -0.001   322.30   1.401s
 ZR-95    2894.97   724.03        12.        -3.    -0.001   196.81   1.401s
 pm-146   2937.83   734.74        12.        -3.    -0.002   183.22   1.411s
 ZR-95    3025.42   756.64         3.         4.     0.002    76.17   1.429s
 AG-110M  3056.06   764.30        10.         2.     0.001   199.38   1.435s
 PA-234M  3064.95   766.52        10.         3.     0.002   166.76   1.437s
 BI-212   3142.42   785.89         8.         5.     0.003    89.92   1.453s
 CS-134   3180.34   795.36         8.         4.     0.002   113.87   1.462s
 CS-134   3209.78   802.73        10.        -1.    -0.001   443.56   1.467s
 La-140   3264.73   816.46         6.         2.     0.001   169.70   1.478s
 MN-54    3337.76   834.71         9.        -2.    -0.001   225.95   1.494s
 Co-56    3387.17   847.06         7.        -2.    -0.001   206.82   1.504s
 TL-208   3450.69   862.94        13.        -4.    -0.002   140.65   1.516s
 NB-94    3485.90   871.74         6.         3.     0.002   121.01   1.524s
 AG-110M  3531.58   883.16        10.        -1.    -0.001   441.95   1.536s
 Sc-46    3555.17   889.06         8.         2.     0.001   222.79   1.539s
 y-88     3578.41   894.86        10.        -2.    -0.001   201.04   1.547s
 AC-228   3643.07   911.03        10.         6.     0.003    88.53   1.557s
 AG-110M  3746.15   936.79        14.        -2.    -0.001   308.46   1.579s
 PA-234   3785.46   946.61        13.        -3.    -0.001   200.85   1.586s
 AC-228   3873.89   968.72        10.         7.     0.004    73.06   1.605s
 PA-234M  4003.41  1001.09         9.         5.     0.003    94.74   1.631s
 Cs-136   4189.34  1047.55        10.        -1.    -0.001   314.01   1.669s
 RH-106   4189.43  1047.58         9.        -2.    -0.001   189.91   1.671s
 Ga-68    4308.49  1077.33        17.        -2.    -0.001   354.23   1.693s
 Ta-182   4499.73  1125.12         6.         0.     0.000   820.59   1.727s
 CO-60    4691.72  1173.09        10.         3.     0.001   185.32   1.769s
 Ta-182   4755.93  1189.14         8.         4.     0.002   109.21   1.781s
 Ta-182   4879.06  1219.90        11.        -2.    -0.001   216.05   1.807s
 Co-56    4954.39  1238.73         6.         5.     0.003    76.56   1.820s
 NA-22    5095.14  1273.90         8.        -2.    -0.001   186.46   1.848s
 EU-154   5095.19  1273.91         8.        -2.    -0.001   186.93   1.848s
 FE-59    5164.04  1291.11         1.         3.     0.002    67.94   1.861s
 EU-152   5633.03  1408.28         4.        -1.    -0.001   247.39   1.951s
 K-40     5841.95  1460.47         4.        99.     0.055     9.85   0.912s
 SB-124   6772.39  1692.88         2.         0.     0.000   860.43   2.161s
 BI-214   7052.52  1762.84         2.         0.     0.000   691.80   2.214s
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.0140E-01                                      5.31E+01             
                           477.60-3.014E-01 ?(  8.615E+00 7.19E+02 1.05E+01 G  
 
NA-22    C  -3.2979E-01                                      9.50E+02             
                          1274.53-3.298E-01 ?(  2.284E+00 1.86E+02 9.99E+01 G  
 
K-40     N   1.5026E+02                                      4.66E+11             
                          1460.83 1.503E+02  (P 1.768E+01 9.85E+00 1.07E+01 G  
 
Sc-46    F   1.9834E-01                                      8.38E+01             
                           889.28 1.983E-01 ?(  1.661E+00 2.23E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.239E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   1.3592E+00                                      2.77E+01             
                           320.08 1.359E+00 ?(  8.799E+00 1.79E+02 9.94E+00 G  
 
MN-54    C  -1.9500E-01                                      3.12E+02             
                           834.85-1.950E-01 ?(  1.647E+00 2.26E+02 1.00E+02 G  
 
FE-59    F   5.0854E-01                                      4.45E+01             
                          1099.25 0.000E+00 ?(  4.130E+00 1.00E+03 5.65E+01 G  
                          1291.60 1.174E+00 ?(  2.530E+00 6.79E+01 4.32E+01 G  
 
Co-56    C   3.4357E-01                                      7.73E+01             
                           846.77-1.884E-01 ?(  1.474E+00 2.07E+02 9.99E+01 G  
                          1238.28 1.148E+00 ?(  2.972E+00 7.66E+01 6.61E+01 G  
                          1037.84 4.525E-02 &   1.111E+01 5.92E+03 1.41E+01 G  
                          1771.35 0.000E+00 -   9.103E+00 1.00E+03 1.55E+01  A 
 
CO-57    C  -2.2147E-01                                      2.72E+02             
                           122.06-2.215E-01 ?(  8.682E-01 1.14E+02 8.56E+01 G  
                           136.47-5.513E-01 &   6.162E+00 3.13E+02 1.07E+01 G  
 
CO-60    F   1.7623E-01                                      1.93E+03             
                          1332.50 1.016E-02 %(  2.278E+00 5.61E+03 1.00E+02 G  
                          1173.24 3.424E-01 &(  2.331E+00 1.85E+02 9.99E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   7.7352E-01                                      7.41E+06             
                           702.63 7.735E-01 &(  1.399E+00 5.67E+01 9.79E+01 G  
                           871.10 3.228E-01 -   1.418E+00 1.21E+02 9.99E+01 G  
 
ZR-95    I   7.4569E-01                                      6.40E+01             
                           756.73 7.457E-01 ?(  1.919E+00 7.62E+01 5.45E+01 G  
                           724.20-5.181E-01 -   3.731E+00 1.97E+02 4.42E+01 G  
 
NB-95    I   4.4890E-03                                      6.40E+01             
                           765.79 4.489E-03 %(  1.716E+00 9.91E+03 9.98E+01 G  
 
RU-103   I  -1.3567E-01                                      3.93E+01             
                           497.05-1.357E-01 ?(  1.433E+00 2.87E+02 9.09E+01 G  
                           610.30-1.850E-01 %   2.804E+01 4.02E+03 5.75E+00 GA 
 
RH-106   I   8.7831E-01                                      3.74E+02             
                           621.92 8.783E-01 ?(  1.488E+01 4.51E+02 9.93E+00 G  
                          1050.36-1.849E+01 +   1.298E+02 1.90E+02 1.56E+00 G  
                           511.86 4.476E+00 ?   7.604E+00 5.30E+01 2.00E+01 GA 
 
AG-108M  C   2.9444E-02                                      1.53E+05             
                           433.94-1.653E-01 ?(  1.358E+00 2.26E+02 9.05E+01 G  
                           722.94 5.645E-03 %   1.545E+00 6.90E+03 9.08E+01 G  
                           614.28 2.255E-01 ?(  1.540E+00 1.87E+02 8.98E+01 G  
 
AG-110M  F   1.1817E-01                                      2.50E+02             
                           884.68-1.480E-01 ?(  2.491E+00 4.42E+02 7.27E+01 G  
                           657.76-2.581E-01 +   1.408E+00 1.50E+02 9.46E+01 G  
                           937.49-5.617E-01 +   6.403E+00 3.08E+02 3.44E+01 G  
                          1384.30-4.066E-02 %   8.729E+00 5.25E+03 2.43E+01 G  
                           763.94 9.863E-01 ?(  7.252E+00 1.99E+02 2.23E+01 G  
 
SN-113   F  -9.8626E-02                                      1.15E+02             
                           391.69-9.863E-02 ?(  1.491E+00 4.00E+02 6.40E+01 G  
 
SB-124   F   1.7326E-01                                      6.02E+01             
                           602.73 1.625E-01 ?(  1.359E+00 2.26E+02 9.83E+01 G  
                          1690.98 9.789E-02 ?(  3.742E+00 8.60E+02 4.78E+01 G  
                           722.79 6.046E-01 ?(  1.292E+01 5.50E+02 1.08E+01 G  
 
SB-125   I  -1.0465E-01                                      1.01E+03             
                           427.88-5.582E-01 ?(  3.938E+00 1.95E+02 2.96E+01 G  
                           600.50 6.470E-01 ?(  7.751E+00 3.20E+02 1.79E+01 G  
                           635.89 0.000E+00 +   1.018E+01 1.00E+03 1.13E+01 G  
                           463.37 0.000E+00 +   1.312E+01 1.00E+03 1.05E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   1.7780E-01                                      8.02E+00             
                           364.48-2.649E-01 ?(  1.532E+00 1.64E+02 8.17E+01 G  
                           284.30 1.635E+00 ?(  1.331E+01 2.23E+02 6.14E+00 G  
                           636.97 3.974E+00 ?(  1.957E+01 1.37E+02 7.17E+00 G  
 
Gd-153   F   6.0350E-01                                      2.42E+02             
                            97.50 0.000E+00 ?(  3.268E+00 1.00E+03 3.00E+01 G  
                           103.20 1.434E+00 ?(  2.850E+00 6.06E+01 2.18E+01 G  
 
Ga-68    C  -7.3721E+00                                      4.71E-02             
                          1077.40-7.372E+00 ?(  9.594E+01 3.54E+02 3.30E+00 G  
 
Tc-99m   I  -1.9905E-01                                      2.51E-01             
                           140.51-1.991E-01 ?(  9.278E-01 1.35E+02 8.93E+01 G  
 
BA-133   F   2.5590E-01                                      3.85E+03             
                           356.00-1.746E-01 ?(  1.698E+00 2.66E+02 6.20E+01 G  
                           302.85 1.713E+00 &(  4.842E+00 8.32E+01 1.83E+01 G  
                           383.84-7.377E-01 +   1.129E+01 4.09E+02 8.94E+00 GA 
                            80.99-1.209E-03 &   2.216E+00 5.07E+04 3.41E+01 GA 
 
CS-134   I   2.1171E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  3.584E+00 1.00E+03 9.76E+01 G  
                           795.87 4.339E-01 &(  1.761E+00 1.14E+02 8.55E+01 G  
                           569.32-1.445E+00 +   9.277E+00 1.78E+02 1.54E+01 G  
                           801.95-1.138E+00 +   1.923E+01 4.44E+02 8.69E+00 G  
                           563.24 4.106E-01 ?(  1.556E+01 9.89E+02 8.35E+00 G  
 
CE-139   F  -1.1551E-01                                      1.38E+02             
                           165.85-1.155E-01 &(  8.382E-01 2.04E+02 7.99E+01 G  
 
Ba-140   I  -2.8388E-01                                      1.28E+01             
                           537.26-2.839E-01 ?(  5.530E+00 5.19E+02 2.44E+01 G  
                           162.66-2.221E+00 +   1.357E+01 1.75E+02 6.22E+00 G  
                           304.85-3.627E+00 +   2.410E+01 1.86E+02 4.29E+00 G  
 
La-140   I   1.8891E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.348E+00 1.00E+03 9.54E+01 G  
                           487.02-5.410E-02 %   2.156E+00 1.01E+03 4.55E+01 G  
                           328.76-3.249E-02 %   4.324E+00 3.48E+03 2.03E+01 G  
                           815.77 9.631E-01 ?(  6.099E+00 1.70E+02 2.33E+01 G  
 
CE-141   I  -2.3733E-01                                      3.25E+01             
                           145.44-2.373E-01 ?(  1.779E+00 2.15E+02 4.82E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I   1.6914E+00                                      2.85E+02             
                           133.54 1.691E+00 @(  6.366E+00 1.10E+02 1.11E+01 G  
 
PM-144   C   7.0662E-01                                      3.63E+02             
                           696.54 7.066E-01 ?(  1.102E+00 5.11E+01 9.90E+01 G  
                           618.06-5.872E-02 -   1.404E+00 6.27E+02 9.91E+01 G  
                           476.81-2.354E-01 -   2.594E+00 2.94E+02 4.20E+01 G  
 
EU-152   F  -5.2577E-02                                      4.94E+03             
                           344.29-5.258E-02 %(  2.998E+00 1.46E+03 2.65E+01 G  
                          1112.07 0.000E+00 +   6.885E+00 1.00E+03 1.36E+01 G  
                           121.78-4.349E-01 +   2.513E+00 1.66E+02 2.86E+01 G  
                           778.92 0.000E+00 +   1.799E+01 1.00E+03 1.29E+01 G  
                           964.11-1.367E-01 %   1.516E+01 2.91E+03 1.46E+01 G  
                           244.69-8.838E-01 +   1.283E+01 4.03E+02 7.58E+00 G  
                          1408.00-9.428E-01 +   9.190E+00 2.47E+02 2.10E+01 GA 
 
EU-154   I   9.2207E-02                                      3.14E+03             
                           873.23 0.000E+00 ?(  1.381E+01 1.00E+03 1.23E+01 G  
                           123.10 1.199E-01 &(  1.610E+00 3.75E+02 4.08E+01 G  
                          1274.54-9.337E-01 +   6.484E+00 1.87E+02 3.52E+01 G  
                           723.36-6.239E-01 +   7.582E+00 3.22E+02 2.02E+01 G  
                          1004.77-1.638E-01 &   1.307E+01 2.11E+03 1.80E+01 G  
                           996.33 0.000E+00 -   3.536E+01 1.00E+03 1.06E+01 G  
 
EU-155   I  -9.0371E-01                                      1.81E+03             
                           105.31-9.037E-01 ?(  3.942E+00 1.27E+02 2.12E+01 G  
                            86.54-3.551E-02 %   3.070E+00 2.45E+03 3.07E+01 G  
 
HF-181   F   1.7911E-01                                      4.24E+01             
                           482.00 1.530E-02 %(  1.313E+00 2.20E+03 8.05E+01 G  
                           133.02 4.837E-01 &(  1.549E+00 9.41E+01 4.33E+01 G  
                           345.83-7.916E-01 +   6.678E+00 2.32E+02 1.51E+01 G  
                           136.30-1.021E+00 &   1.123E+01 3.08E+02 5.85E+00 G  
 
Ta-182   F   1.2042E+00                                      1.14E+02             
                          1121.30 1.596E-01 ?(  5.237E+00 8.21E+02 3.49E+01 G  
                          1221.41-1.169E+00 +   9.312E+00 2.16E+02 2.70E+01 G  
                          1189.05 3.455E+00 ?(  1.336E+01 1.09E+02 1.62E+01 G  
 
Hg-203   F   8.8024E-02                                      4.66E+01             
                           279.20 8.802E-02 ?(  1.174E+00 3.66E+02 8.15E+01 G  
 
TL-208   N   1.3081E+00                                      6.98E+02             
                           583.02 1.308E+00  (P 1.702E+00 3.51E+01 8.45E+01 G  
                           277.28 8.191E-02 & P 1.530E+01 6.28E+02 6.31E+00 G  
                           860.56-3.258E+00 -   1.633E+01 1.41E+02 1.24E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F  -2.6178E-01                                      1.07E+02             
                           898.04-2.618E-01 ?(  1.946E+00 2.01E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   1.466E+00 1.00E+03 9.92E+01 G  
 
Cd-113m     -8.5461E+02                                      5.33E+03             
                           263.70-8.546E+02 ?(  1.416E+04 4.49E+02 6.00E-03   K
 
Cd-109   F   7.4089E-01                                      4.53E+02             
                            88.04 7.409E-01 ?(  2.477E+01 9.50E+02 3.79E+00 G  
 
PB-210   N  -1.8342E+00                                      8.14E+03             
                            46.54-1.834E+00  (P 3.849E+01 5.77E+01 4.25E+00 G  
 
PB-212   N   4.7120E+00                                      6.98E+02             
                           238.63 4.712E+00  (P 2.038E+00 1.65E+01 4.33E+01 G  
                           300.03 0.000E+00 &   4.638E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   5.2986E+00                                      5.84E+05             
                           351.93 5.358E+00  (P 2.647E+00 2.10E+01 3.76E+01 G  
                           295.09 5.183E+00 @(P 4.691E+00 3.45E+01 1.93E+01 G  
                           242.00 1.330E+01 + P 1.125E+01 3.23E+01 7.43E+00 GA 
 
BI-207   C  -1.9961E-01                                      1.18E+04             
                           569.70-1.996E-01 ?(  1.401E+00 1.92E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   1.213E+00 1.00E+03 7.45E+01 G  
 
BI-214   N   2.2267E+00                                      5.84E+05             
                           609.31 2.227E+00 ?(  2.691E+00 4.10E+01 4.61E+01 G  
                          1120.29 0.000E+00 -   1.583E+01 1.00E+03 1.51E+01 G  
                          1764.49 3.699E-01 -   1.149E+01 6.92E+02 1.54E+01 G  
 
BI-210M  T   3.7673E-01                                      1.10E+09             
                           265.83 3.767E-01 ?(  1.137E+00 8.74E+01 5.00E+01 G  
                           304.90-5.356E-01 +   3.650E+00 1.91E+02 2.80E+01 G  
 
RA-224   N  -2.2294E+01                                      6.98E+02             
                           240.99-2.229E+01 &(  4.234E+01 5.79E+01 4.10E+00 G  
 
AC-228   N   3.0688E+00                                      2.10E+03             
                           911.07 2.155E+00 ?(  6.560E+00 8.85E+01 2.90E+01 G  
                           968.97 4.586E+00 &(  1.122E+01 7.31E+01 1.75E+01 G  
                           338.32 7.523E-01 -   8.132E+00 2.94E+02 1.20E+01 G  
                            93.35 1.366E+01 ?   1.226E+01 3.03E+01 5.56E+00 XA 
 
TH-227   N   2.3235E+00                                      7.95E+03             
                           235.97 2.136E+00 ?(  4.781E+00 6.77E+01 1.23E+01 G  
                            50.14 2.611E+00 ?(  1.474E+01 1.61E+02 8.00E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           256.24 7.242E-01 -   1.222E+01 4.59E+02 7.00E+00 G  
 
TH-234   N   1.5515E+00                                      1.63E+12             
                            63.29-4.446E+00 @(P 3.442E+01 1.37E+02 3.81E+00 G  
                            92.59 5.644E+00  (P 1.602E+01 3.37E+01 5.58E+00 G  
 
PA-231   N   1.0908E+01                                      1.20E+07             
                           302.65 1.091E+01 &(  3.078E+01 8.31E+01 2.88E+00 G  
                           300.07 0.000E+00 &   6.184E+01 1.00E+03 2.46E+00 G  
 
PA-233   C  -3.5785E-01                                      7.82E+08             
                           312.01-3.579E-01 ?(  2.954E+00 2.30E+02 3.60E+01 G  
                           300.18-8.742E-01 +   1.802E+01 5.68E+02 6.20E+00 G  
 
PA-234   N  -2.8233E-01                                      1.63E+12             
                           131.29-2.823E-01 ?(  4.109E+00 4.09E+02 1.80E+01 G  
                           946.02-2.183E+00 +   1.600E+01 2.01E+02 1.34E+01 G  
                           569.47-1.209E+00 +   1.652E+01 3.65E+02 8.20E+00 G  
                           883.24 0.000E+00 +   8.032E+00 1.00E+03 9.60E+00 G  
                           880.53 5.286E-01 %   2.736E+01 1.31E+03 6.00E+00 GA 
 
PA-234M  N   7.6035E+01                                      1.63E+12             
                          1001.00 7.144E+01 ?(  2.350E+02 9.47E+01 8.37E-01 G  
                           766.41 8.913E+01 ?(  5.430E+02 1.67E+02 2.94E-01 G  
 
U-235    N   3.1646E+00                                      2.57E+11             
                           143.79 2.804E+00 &(  7.047E+00 7.52E+01 1.10E+01 G  
                           205.33 3.954E+00 ?(  1.647E+01 1.20E+02 5.01E+00 G  
                           163.38 4.146E-01 -   1.406E+01 9.32E+02 5.08E+00 G  
 
AM-241   T   1.0013E+00                                      1.58E+05             
                            59.54 1.001E+00 ?(  2.647E+00 7.88E+01 3.59E+01 G  
 
Np-237   F  -1.1337E+00                                      2.14E+06             
                            86.49-1.134E+00 ?(  7.168E+00 1.83E+02 1.31E+01 G  
 
Ir-192   F   1.0450E-01                                      7.40E+01             
                           316.49 1.056E-01 ?(  1.084E+00 2.80E+02 8.70E+01 G  
                           468.06 0.000E+00 -   1.541E+00 1.00E+03 5.18E+01 G  
                           308.44 1.015E-01 ?(  2.368E+00 6.08E+02 3.18E+01 G  
                           295.95-5.478E-02 %   3.749E+00 1.87E+03 3.02E+01 G  
 
Np-239   T  -7.1493E-01                                      2.36E+00             
                           103.70 1.231E+00 ?   2.665E+00 6.55E+01 2.40E+01 X  
                           106.13-7.149E-01  (  3.431E+00 1.39E+02 2.27E+01 G  
                            99.50 1.014E+00 ?   4.507E+00 1.29E+02 1.50E+01 X  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -3.7473E-01                                      1.11E+01             
                           531.00-3.747E-01 ?(  9.457E+00 6.61E+02 1.30E+01 G  
                            91.10-1.291E+00 +   3.853E+00 8.90E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.59        50.        -2.    -0.001    57.74  -1.834E+00  P
 TH-227      50.29        32.         5.     0.003   161.41   2.611E+00   
 TH-234      63.38        77.        -6.    -0.003   137.37  -4.446E+00  P
 Np-237      85.81        62.        -6.    -0.003   183.14  -1.134E+00   
 Cd-109      88.04        63.         1.     0.001   949.84   7.409E-01   
 Nd-147      91.30        90.       -16.    -0.009    89.02  -1.291E+00   
 TH-234      92.76        59.        14.     0.008    33.68   5.644E+00  P
 AC-228      92.75        33.        33.     0.018    30.26   1.366E+01   
 Np-239      99.51        34.         7.     0.004   128.55   1.014E+00   
 Gd-153     103.50        28.        14.     0.008    60.65   1.434E+00   
 Np-239     103.49        30.        13.     0.007    65.55   1.231E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:57 PMPage 14
 TestAmerica                     Spectrum name: 4_Gamma_20140335.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.34        54.        -8.    -0.005   127.40  -9.037E-01   
 Np-239     105.40        46.        -7.    -0.004   139.29  -7.149E-01   
 EU-152     121.38        38.        -5.    -0.003   165.87  -4.349E-01   
 CO-57      121.36        41.        -8.    -0.005   114.44  -2.215E-01   
 EU-154     123.18        31.         2.     0.001   375.04   1.199E-01   
 PA-234     131.35        38.        -2.    -0.001   409.47  -2.823E-01   
 HF-181     133.50        31.         9.     0.005    94.10   4.837E-01   
 CE-144     133.54        34.         8.     0.004   109.76   1.691E+00   
 HF-181     136.04        29.        -3.    -0.001   307.60  -1.021E+00   
 CO-57      136.07        29.        -2.    -0.001   312.51  -5.513E-01   
 Tc-99m     140.42        43.        -7.    -0.004   135.22  -1.991E-01   
 U-235      143.65        38.        13.     0.007    75.22   2.804E+00   
 CE-141     145.66        48.        -5.    -0.003   214.90  -2.373E-01   
 Ba-140     162.51        39.        -5.    -0.003   175.18  -2.221E+00   
 U-235      163.64        27.         1.     0.000   931.67   4.146E-01   
 CE-139     164.44        23.        -3.    -0.002   203.71  -1.155E-01   
 U-235      206.03        25.         6.     0.003   120.12   3.954E+00   
 TH-229     210.36        29.        -4.    -0.002   208.14  -4.097E+00   
 TH-227     234.10         9.         7.     0.004    67.65   2.136E+00   
 RA-224     239.67        97.       -26.    -0.014    57.90  -2.229E+01   
 EU-152     244.75        27.        -2.    -0.001   402.81  -8.838E-01   
 TH-227     256.12        18.         1.     0.001   459.25   7.242E-01   
 Cd-113m    264.18        17.        -1.    -0.001   449.45  -8.546E+02   
 BI-210M    267.54         7.         5.     0.003    87.36   3.767E-01   
 Hg-203     279.65        20.         2.     0.001   366.43   8.802E-02   
 I-131      284.20        14.         2.     0.001   222.78   1.635E+00   
 PA-233     300.52        25.        -1.    -0.001   567.77  -8.742E-01   
 PA-231     302.95        15.         7.     0.004    83.06   1.091E+01   
 BA-133     302.95        15.         7.     0.004    83.19   1.713E+00   
 Ba-140     304.85        21.        -4.    -0.002   186.44  -3.627E+00   
 BI-210M    304.86        20.        -3.    -0.002   190.82  -5.356E-01   
 Ir-192     305.74        10.         1.     0.000   607.93   1.015E-01   
 PA-233     311.75        21.        -3.    -0.002   229.99  -3.579E-01   
 Ir-192     316.51        16.         2.     0.001   280.41   1.056E-01   
 CR-51      320.00        13.         3.     0.002   178.66   1.359E+00   
 AC-228     338.48        15.         2.     0.001   294.21   7.523E-01   
 HF-181     346.28        15.        -2.    -0.001   231.83  -7.916E-01   
 BA-133     355.77        16.        -2.    -0.001   266.46  -1.746E-01   
 I-131      365.46        23.        -4.    -0.002   163.70  -2.649E-01   
 BA-133     384.80        13.        -1.    -0.001   409.25  -7.377E-01   
 SN-113     390.64        11.        -1.    -0.001   400.35  -9.863E-02   
 SB-125     427.67        14.        -3.    -0.002   194.76  -5.582E-01   
 AG-108M    434.16        16.        -3.    -0.001   226.40  -1.653E-01   
 pm-146     453.63        14.        -4.    -0.002   141.60  -3.734E-01   
 PM-144     476.71        10.        -2.    -0.001   293.56  -2.354E-01   
 BE-7       475.93         6.        -1.     0.000   719.32  -3.014E-01   
 RU-103     497.44        14.        -2.    -0.001   286.74  -1.357E-01   
 RH-106     510.71        19.        14.     0.008    52.98   4.476E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:57 PMPage 15
 TestAmerica                     Spectrum name: 4_Gamma_20140335.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     530.55        11.        -1.     0.000   661.45  -3.747E-01   
 Ba-140     537.30        13.        -1.    -0.001   519.12  -2.839E-01   
 CS-134     563.25        11.         0.     0.000   988.80   4.106E-01   
 CS-134     570.26        13.        -3.    -0.002   177.51  -1.445E+00   
 PA-234     569.73        12.        -1.    -0.001   364.81  -1.209E+00   
 BI-207     570.26        12.        -3.    -0.001   192.41  -1.996E-01   
 SB-125     600.74        11.         2.     0.001   320.18   6.470E-01   
 SB-124     602.54        10.         2.     0.001   225.62   1.625E-01   
 AG-108M    613.87        11.         3.     0.001   186.52   2.255E-01   
 PM-144     616.98        11.        -1.     0.000   626.72  -5.872E-02   
 RH-106     621.82        12.         1.     0.001   450.97   8.783E-01   
 I-131      636.86        10.         4.     0.002   137.10   3.974E+00   
 AG-110M    656.48         9.        -3.    -0.002   149.67  -2.581E-01   
 PM-144     696.92         5.         8.     0.005    51.11   7.066E-01   
 SB-124     722.39         8.         1.     0.000   550.01   6.046E-01   
 EU-154     723.48        10.        -1.    -0.001   322.30  -6.239E-01   
 ZR-95      724.03        12.        -3.    -0.001   196.81  -5.181E-01   
 pm-146     734.74        12.        -3.    -0.002   183.22  -1.137E+00   
 ZR-95      756.64         3.         4.     0.002    76.17   7.457E-01   
 AG-110M    764.30        10.         2.     0.001   199.38   9.863E-01   
 PA-234M    766.52        10.         3.     0.002   166.76   8.913E+01   
 BI-212     785.89         8.         5.     0.003    89.92   3.877E+01   
 CS-134     795.36         8.         4.     0.002   113.87   4.339E-01   
 CS-134     802.73        10.        -1.    -0.001   443.56  -1.138E+00   
 La-140     816.46         6.         2.     0.001   169.70   9.631E-01   
 MN-54      834.71         9.        -2.    -0.001   225.95  -1.950E-01   
 Co-56      847.06         7.        -2.    -0.001   206.82  -1.884E-01   
 AG-110M    883.16        10.        -1.    -0.001   441.95  -1.480E-01   
 Sc-46      889.06         8.         2.     0.001   222.79   1.983E-01   
 y-88       894.86        10.        -2.    -0.001   201.04  -2.618E-01   
 AC-228     911.03        10.         6.     0.003    88.53   2.155E+00   
 AG-110M    936.79        14.        -2.    -0.001   308.46  -5.617E-01   
 PA-234     946.61        13.        -3.    -0.001   200.85  -2.183E+00   
 AC-228     968.72        10.         7.     0.004    73.06   4.586E+00   
 PA-234M   1001.09         9.         5.     0.003    94.74   7.144E+01   
 Cs-136    1047.55        10.        -1.    -0.001   314.01  -2.193E-01   
 RH-106    1047.58         9.        -2.    -0.001   189.91  -1.849E+01   
 Ga-68     1077.33        17.        -2.    -0.001   354.23  -7.372E+00   
 Ta-182    1125.12         6.         0.     0.000   820.59   1.596E-01   
 CO-60     1173.09        10.         3.     0.001   185.32   3.424E-01   
 Ta-182    1189.14         8.         4.     0.002   109.21   3.455E+00   
 Ta-182    1219.90        11.        -2.    -0.001   216.05  -1.169E+00   
 Co-56     1238.73         6.         5.     0.003    76.56   1.148E+00   
 NA-22     1273.90         8.        -2.    -0.001   186.46  -3.298E-01   
 EU-154    1273.91         8.        -2.    -0.001   186.93  -9.337E-01   
 FE-59     1291.11         1.         3.     0.002    67.94   1.174E+00   
 EU-152    1408.28         4.        -1.    -0.001   247.39  -9.428E-01   
 SB-124    1692.88         2.         0.     0.000   860.43   9.789E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:58:57 PMPage 16
 TestAmerica                     Spectrum name: 4_Gamma_20140335.An1             
                                                                                 
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.0140E-01   -3.0140E-01    7.193E+02%                8.61E+00
 NA-22  #A   -3.2979E-01   -3.2979E-01    1.865E+02%                2.28E+00
 K-40         1.5026E+02    1.5026E+02    1.022E+01%                1.77E+01
 Sc-46  #A    1.9834E-01    1.9834E-01    2.228E+02%                1.66E+00
 CR-51  #A    1.3592E+00    1.3592E+00    1.787E+02%                8.80E+00
 MN-54  #A   -1.9500E-01   -1.9500E-01    2.259E+02%                1.65E+00
 FE-59  #A    5.0853E-01    5.0854E-01    6.794E+01%                4.13E+00
 Co-56  #A    3.4357E-01    3.4357E-01    7.656E+01%                1.47E+00
 CO-57  #A   -2.2147E-01   -2.2147E-01    1.144E+02%                8.68E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.21E-01
 CO-60  #A    1.7623E-01    1.7623E-01    1.853E+02%                2.28E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.64E+00
 NB-94  #A    7.7352E-01    7.7352E-01    5.667E+01%                1.40E+00
 ZR-95  #A    7.4568E-01    7.4569E-01    7.617E+01%                1.92E+00
 NB-95  #A    4.4889E-03    4.4890E-03    9.908E+03%                1.72E+00
 RU-103 #A   -1.3567E-01   -1.3567E-01    2.867E+02%                1.43E+00
 RH-106 #A    8.7830E-01    8.7831E-01    4.510E+02%                1.49E+01
 AG-108M#A    2.9444E-02    2.9444E-02    1.467E+02%                1.36E+00
 AG-110M#A    1.1817E-01    1.1817E-01    1.994E+02%                2.49E+00
 SN-113 #A   -9.8625E-02   -9.8626E-02    4.003E+02%                1.49E+00
 SB-124 #A    1.7326E-01    1.7326E-01    2.256E+02%                1.36E+00
 SB-125 #A   -1.0465E-01   -1.0465E-01    1.874E+02%                3.94E+00
 I-131  #A    1.7779E-01    1.7780E-01    1.029E+02%                1.53E+00
 Gd-153 #A    6.0350E-01    6.0350E-01    6.065E+01%                3.27E+00
 Ga-68  #A   -7.2872E+00   -7.3721E+00    3.542E+02%                9.59E+01
 Tc-99m #A   -1.9862E-01   -1.9905E-01    1.352E+02%                9.28E-01
 BA-133 #A    2.5590E-01    2.5590E-01    8.319E+01%                1.70E+00
 CS-134 #A    2.1171E-01    2.1171E-01    1.139E+02%                3.58E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.41E+00
 CE-139 #A   -1.1551E-01   -1.1551E-01    2.037E+02%                8.38E-01
 Ba-140 #A   -2.8387E-01   -2.8388E-01    5.191E+02%                5.53E+00
 La-140 #A    1.8890E-01    1.8891E-01    1.697E+02%                1.35E+00
 CE-141 #A   -2.3733E-01   -2.3733E-01    2.149E+02%                1.78E+00
 CE-144 #A    1.6914E+00    1.6914E+00    1.098E+02%                6.37E+00
 PM-144 #A    7.0662E-01    7.0662E-01    5.111E+01%                1.10E+00
 EU-152 #A   -5.2577E-02   -5.2577E-02    1.461E+03%                3.00E+00
 EU-154 #A    9.2207E-02    9.2207E-02    3.750E+02%                1.38E+01
 EU-155 #A   -9.0371E-01   -9.0371E-01    1.274E+02%                3.94E+00
 HF-181 #A    1.7911E-01    1.7911E-01    9.410E+01%                1.31E+00
 Ta-182 #A    1.2042E+00    1.2042E+00    1.092E+02%                5.24E+00
 Hg-203 #A    8.8023E-02    8.8024E-02    3.664E+02%                1.17E+00
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 TestAmerica                     Spectrum name: 4_Gamma_20140335.An1             
                                                                                 
 TL-208  A    1.3081E+00    1.3081E+00    4.683E+01%                1.70E+00
 pm-146 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.14E+00
 y-88   #A   -2.6178E-01   -2.6178E-01    2.010E+02%                1.95E+00
 Cd-113m#A   -8.5461E+02   -8.5461E+02    4.494E+02%                1.42E+04
 Cd-109 #A    7.4089E-01    7.4089E-01    9.498E+02%                2.48E+01
 PB-210 #A   -1.8342E+00   -1.8342E+00    7.288E+02%                3.85E+01
 PB-212       4.7120E+00    4.7120E+00    1.828E+01%                2.04E+00
 PB-214       5.2986E+00    5.2986E+00    2.241E+01%                2.65E+00
 BI-207 #A   -1.9961E-01   -1.9961E-01    1.924E+02%                1.40E+00
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.38E+01
 BI-214 #A    2.2267E+00    2.2267E+00    4.097E+01%                2.69E+00
 BI-210M#A    3.7673E-01    3.7673E-01    8.736E+01%                1.14E+00
 RA-224 #A   -2.2294E+01   -2.2294E+01    5.790E+01%                4.23E+01
 AC-228 #A    3.0688E+00    3.0688E+00    5.739E+01%                6.56E+00
 TH-227 #A    2.3235E+00    2.3235E+00    6.765E+01%                4.78E+00
 TH-229 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.97E+01
 TH-234 #A    1.5515E+00    1.5515E+00    7.857E+01%                3.44E+01
 PA-231 #A    1.0908E+01    1.0908E+01    8.306E+01%                3.08E+01
 PA-233 #A   -3.5785E-01   -3.5785E-01    2.300E+02%                2.95E+00
 PA-234 #A   -2.8233E-01   -2.8233E-01    4.095E+02%                4.11E+00
 PA-234M#A    7.6035E+01    7.6035E+01    9.474E+01%                2.35E+02
 U-235  #A    3.1646E+00    3.1646E+00    7.086E+01%                7.05E+00
 AM-241 #A    1.0013E+00    1.0013E+00    7.876E+01%                2.65E+00
 Np-237 #A   -1.1337E+00   -1.1337E+00    1.831E+02%                7.17E+00
 Ir-192 #A    1.0450E-01    1.0450E-01    2.804E+02%                1.08E+00
 Cs-136 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.08E+00
 Np-239 #A   -7.1476E-01   -7.1493E-01    1.393E+02%                3.43E+00
 Nd-147 #A   -3.7471E-01   -3.7473E-01    6.614E+02%                9.46E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.638E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.6380798E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140347 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-8-E 
             Detector: Ge 5 SN/157        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-8-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:28         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:28:24      Real Time: 1806   sec
        Analysis Time: 2/5/2014 16:59         Dead Time: 0.31   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.268E+00          199.2     2.525E+00    2.526E+00    9.077E+00
NA-22      2.940E-02         1562.0     4.593E-01    4.593E-01    1.766E+00
K-40       2.042E+02            7.1     1.457E+01    1.793E+01    1.207E+01
Sc-46      5.626E-01           50.6     2.848E-01    2.862E-01    1.424E+00
CR-51     -8.536E-01          280.3     2.393E+00    2.394E+00    8.536E+00
MN-54      0.000E+00         1000.0     9.620E-02    9.620E-02    1.790E+00
FE-59     -4.854E-01          208.3     1.011E+00    1.011E+00    3.621E+00
Co-56      2.629E-01          102.6     2.696E-01    2.700E-01    1.258E+00
CO-57      2.042E-01          120.5     2.461E-01    2.464E-01    6.241E-01
CO-58      6.534E-03         4523.0     2.956E-01    2.956E-01    1.152E+00
CO-60      6.830E-02          349.9     2.390E-01    2.390E-01    1.467E+00
ZN-65     -7.212E-01          183.3     1.322E+00    1.322E+00    4.663E+00
NB-94     -2.477E-01          175.2     4.339E-01    4.340E-01    1.535E+00
ZR-95      2.724E-02         1763.0     4.803E-01    4.803E-01    1.883E+00
NB-95      2.912E-01          132.1     3.847E-01    3.849E-01    1.358E+00
RU-103    -1.688E-01          185.5     3.131E-01    3.133E-01    1.119E+00
RH-106    -1.315E+00          217.4     2.858E+00    2.859E+00    1.045E+01
AG-108M    1.121E-02         2584.0     2.897E-01    2.897E-01    1.070E+00
AG-110M    0.000E+00          577.4     3.930E-01    3.930E-01    1.947E+00
SN-113     1.380E-02         2409.0     3.324E-01    3.324E-01    1.244E+00
SB-124     7.256E-02          303.1     2.200E-01    2.200E-01    1.097E+00
SB-125     1.269E+00           52.8     6.706E-01    6.737E-01    2.865E+00
I-131      1.369E-01          197.2     2.701E-01    2.701E-01    9.673E-01
Gd-153     7.944E-01           68.3     5.424E-01    5.446E-01    1.798E+00
Ga-68      0.000E+00         1000.0     2.564E+00    2.564E+00    8.735E+01
Tc-99m    -4.566E-02          430.7     1.966E-01    1.967E-01    6.916E-01
BA-133     1.432E-01          249.7     3.576E-01    3.577E-01    1.288E+00
CS-134    -4.261E-01          106.3     4.531E-01    4.536E-01    1.552E+00
CS-137    -3.639E-02         1245.0     4.529E-01    4.529E-01    1.518E+00
CE-139     2.019E-02         1173.0     2.368E-01    2.368E-01    8.373E-01
Ba-140     7.919E-01           81.8     6.474E-01    6.487E-01    3.920E+00
La-140     9.071E-02          340.8     3.091E-01    3.091E-01    9.063E-01
CE-141     2.765E-01          117.5     3.249E-01    3.252E-01    1.115E+00
CE-144     2.189E+00           52.4     1.148E+00    1.153E+00    3.689E+00
PM-144     1.411E-01          100.8     1.423E-01    1.425E-01    1.448E+00
EU-152     3.070E-01          110.5     3.394E-01    3.398E-01    2.430E+00
EU-154     7.550E-01           66.2     4.999E-01    5.014E-01    9.687E+00
EU-155     1.041E+00           57.0     5.928E-01    5.955E-01    3.211E+00
HF-181     2.794E-01           91.3     2.550E-01    2.554E-01    1.313E+00
Ta-182     3.392E+00           52.1     1.767E+00    1.775E+00    5.646E+00
Hg-203    -9.373E-02          288.3     2.702E-01    2.702E-01    9.617E-01
TL-208     2.246E+00           21.8     4.898E-01    5.034E-01    1.244E+00
pm-146    -3.364E-01          308.4     1.037E+00    1.038E+00    3.814E+00
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y-88       0.000E+00          707.1     7.717E-02    7.717E-02    1.699E+00
Cd-113m    9.809E+02          241.1     2.365E+03    2.366E+03    8.666E+03
Cd-109    -1.049E+01           71.6     7.510E+00    7.532E+00    2.490E+01
PB-210     9.899E+00           99.1     9.808E+00    9.825E+00    2.975E+01
PB-212     8.388E+00            9.5     8.006E-01    9.671E-01    1.594E+00
PB-214     7.424E+00           14.0     1.041E+00    1.111E+00    2.270E+00
BI-207    -2.379E-03        14760.0     3.512E-01    3.512E-01    1.294E+00
BI-212     4.028E+00          113.0     4.551E+00    4.556E+00    1.595E+01
BI-214     6.537E+00           16.4     1.070E+00    1.123E+00    2.365E+00
BI-210M    9.122E-02          326.2     2.976E-01    2.976E-01    1.096E+00
RA-224     1.625E+01           41.1     6.675E+00    6.756E+00    2.109E+01
AC-228     8.619E+00           16.3     1.407E+00    1.474E+00    4.925E+00
TH-227     9.089E-01          126.1     1.146E+00    1.148E+00    1.761E+01
TH-229    -3.157E+00          163.3     5.155E+00    5.161E+00    1.776E+01
TH-234     4.116E+00           68.3     2.811E+00    2.820E+00    2.856E+01
PA-231     8.029E+00           57.6     4.623E+00    4.644E+00    2.881E+01
PA-233     1.042E+00           57.6     6.002E-01    6.028E-01    3.321E+00
PA-234     2.600E-01          507.9     1.321E+00    1.321E+00    4.017E+00
PA-234M    2.234E+01          133.2     2.975E+01    2.977E+01    1.600E+02
U-235      1.103E+00          133.1     1.468E+00    1.469E+00    5.054E+00
AM-241     1.798E-01          450.1     8.096E-01    8.096E-01    2.863E+00
Np-237     2.921E+00           57.0     1.665E+00    1.673E+00    5.453E+00
Ir-192     7.595E-01           21.8     1.653E-01    1.713E-01    9.422E-01
Cs-136    -2.018E-01          225.6     4.552E-01    4.553E-01    1.632E+00
Np-239     1.166E-01          735.0     8.568E-01    8.569E-01    2.991E+00
Nd-147    -1.149E+00          189.1     2.173E+00    2.174E+00    7.811E+00
-----------------------------------------------------------------------------
Total      1.305E+03

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-8-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140347.An1

 Acquisition information
        Start time:                 2/5/2014 4:28:24 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:28:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:08 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1735

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.64       14.  44.72   0.45  1.788E-02    46.54   4.250    PBC<MDA PB210 
    50.86        9. 126.10   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    59.73        3. 134.97   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.54        3.  73.19   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.70       80.  18.28   0.81  3.148E-02
    77.00      124.  12.79   0.81  3.216E-02
    80.96       10. 131.64   0.82  3.320E-02    80.99  34.060    PBC<MDA BA133 
    86.73       24.  56.95   0.82  3.436E-02    86.49  13.100  2.924E+00 Np237 
                                                86.54  30.700  1.247E+00 EU155 
    86.73       24.  57.00   0.82  3.435E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.246E+00 EU155 
    89.88       48.  25.88   0.70  3.491E-02
    92.57       21.  32.83   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
                                                92.59   5.584    PBC<MDA TH234 
    93.21       34.  38.59   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    97.32       15.  68.28   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
   104.50       12. 113.71   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  8.572E-01 EU155 
   104.59       10. 127.24   0.84  3.618E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  7.418E-01 EU155 
   106.30        2. 734.97   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   121.60        3. 319.14   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  5.557E-02 CO57  
   121.62        3. 302.66   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  5.946E-02 CO57  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  3
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   123.42       15.  66.21   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  5.716E-01 EU154 
   131.61       15.  52.43   0.87  3.487E-02   131.29  18.000    PBC<MDA PA234 
                                               133.02  43.300  5.599E-01 HF181 
                                               133.54  11.090  2.189E+00 CE144 
   131.63       10.  95.13   0.87  3.492E-02   131.29  18.000    PBC<MDA PA234 
                                               133.02  43.300  3.549E-01 HF181 
                                               133.54  11.090  1.388E+00 CE144 
   137.01        9. 120.55   0.88  3.457E-02   136.47  10.680    PBC<MDA CO57  
   144.86        7. 133.10   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  2.523E-01 CE141 
                                               143.79  10.960  1.103E+00 U235  
   144.90        8. 117.51   0.88  3.351E-02   143.79  10.960  1.209E+00 U235  
                                               145.44  48.200  2.765E-01 CE141 
   162.84       13.  81.76   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
                                               162.66   6.220  3.654E+00 Ba140 
                                               163.38   5.080  4.489E+00 U235  
   210.85        1. 959.73   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   238.64      161.   9.40   0.98  2.319E-02   238.63  43.300  8.651E+00 PB212 
   241.03       28.  41.08   0.98  2.300E-02   240.99   4.100    PBC<MDA RA224 
   242.04       30.  34.63   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
   256.70        3. 277.94   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   263.70        2. 241.11   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   265.83        2. 326.20   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   277.52        4. 168.77   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   295.32       41.  21.77   1.03  1.940E-02   295.09  19.300  5.016E+00 PB214 
                                               295.95  30.160  3.848E+00 Ir192 
                                               295.95  30.160  3.848E+00 Ir192 
   295.32       32.  24.31   1.03  1.945E-02   295.09  19.300  4.752E+00 PB214 
                                               295.95  30.160    PBC<MDA Ir192 
   299.73       26.  36.72   0.39  1.918E-02   300.03   3.280  2.296E+01 PB212 
   300.01       14.  57.58   1.04  1.917E-02   300.03   3.280  1.205E+01 PB212 
                                               300.07   2.460  1.606E+01 PA231 
                                               300.18   6.200  6.375E+00 PA233 
   300.01       14.  57.59   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.606E+01 PA231 
                                               300.18   6.200  6.375E+00 PA233 
   303.19        1. 684.06   1.04  1.904E-02
   312.01        1. 763.28   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   328.80        2. 376.94   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
                                               328.76  20.300  2.953E-01 La140 
   337.88       44.  20.33   0.37  1.736E-02   338.32  12.010  1.172E+01 AC228 
   352.02       96.  12.27   0.43  1.680E-02   351.93  37.600  7.424E+00 PB214 
   356.41        3. 249.70   1.09  1.664E-02   356.00  62.050    PBC<MDA BA133 
   364.67        3. 197.22   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   383.71        5. 131.24   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   427.85        3. 180.65   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   462.61        9.  52.83   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.01        4. 126.58   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  3.014E-01 Ir192 
   477.48        3. 199.21   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   482.33        4. 155.82   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   486.87        2. 340.77   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
                                               487.02  45.500  1.896E-01 La140 
   511.04       24.  33.51   1.23  1.230E-02   511.86  20.000  5.370E+00 RH106 
                                               511.86  20.000  5.370E+00 RH106 
   583.26       38.  21.81   1.30  1.103E-02   583.02  84.500  2.257E+00 TL208 
   609.33       52.  17.05   1.32  1.062E-02   609.31  46.090    PBC<MDA BI214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  4.761E+01 RU103 
                                               610.30   5.750  4.761E+01 RU103 
   609.46       59.  13.83   1.16  1.063E-02   609.31  46.090  6.670E+00 BI214 
                                               610.30   5.750  5.353E+01 RU103 
   617.62        6. 100.83   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   661.76       -1. 110.84   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   723.39        2. 303.15   1.42  9.217E-03   722.79  10.810    PBC<MDA SB124 
                                               723.36  20.220  5.632E-01 EU154 
                                               723.36  20.220  5.632E-01 EU154 
   723.43        1. 420.92   1.42  9.211E-03   722.79  10.810    PBC<MDA SB124 
                                               723.36  20.220  4.231E-01 EU154 
   726.66        5. 112.98   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   766.41        5. 132.08   1.45  8.781E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  9.892E+01 PA234M
   766.44        5. 133.16   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  9.841E+01 PA234M
   778.74        4. 162.73   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   794.40        4. 131.93   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   860.46        4. 133.40   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   873.63        3. 151.29   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  1.761E+00 EU154 
   883.57        1. 507.93   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   911.12       29.  25.54   1.57  7.591E-03   911.07  29.000  7.333E+00 AC228 
   995.94        1. 905.56   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
                                               996.33  10.600  4.676E-01 EU154 
  1004.12        2. 210.19   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  1.027E+00 EU154 
  1120.58       14.  52.09   1.72  6.376E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.183E+00 Sc46  
                                              1121.30  34.900  3.392E+00 Ta182 
  1120.58       14.  50.62   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.210E+00 Sc46  
                                              1121.30  34.900  3.468E+00 Ta182 
  1120.59       11.  47.79   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1172.62        1. 349.94   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1221.66        2. 238.98   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1237.95        6. 102.55   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1460.68      200.   7.00   1.83  5.103E-03  1460.83  10.670  2.042E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.46    74.71        70.        70. 2.224E+03   22.89   0.855  -      s 
   307.66    77.01        77.       106. 3.296E+03   16.99   0.656  -        
   359.19    89.88        54.        62. 1.764E+03   21.09   0.701  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  5
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.09    46.64        66.        14.     0.008    44.72   0.454s
 TH-227    202.98    50.86        55.         9.     0.005   126.10   0.787s
 AM-241    238.49    59.73        90.         3.     0.002   134.97   0.797s
 TH-234    253.76    63.54       117.         3.     0.002    73.19   0.801s
 BA-133    323.47    80.96        82.        10.     0.006   131.64   0.819s
 Np-237    346.58    86.73        79.        24.     0.013    57.00   0.825s
 EU-155    346.57    86.73        79.        24.     0.013    56.95   0.825s
 Cd-109    354.74    88.77       145.       -25.    -0.014    71.60   0.826s
 TH-234    369.98    92.57       102.        21.     0.012    32.83   0.831s
 AC-228    372.55    93.21        69.        34.     0.019    38.59   0.832s
 Gd-153    388.97    97.32        47.        15.     0.009    68.28   0.836s
 Np-239    392.63    98.23        51.        -1.    -0.001   759.34   0.838s
 Gd-153    413.13   103.35       103.        -7.    -0.004   220.05   0.842s
 Np-239    417.72   104.50        85.        12.     0.007   113.71   0.842s
 EU-155    418.09   104.59        80.        10.     0.006   127.24   0.844s
 Np-239    424.95   106.30        79.         2.     0.001   734.97   0.845s
 EU-152    486.24   121.62        48.         3.     0.002   302.66   0.861s
 CO-57     486.17   121.60        46.         3.     0.002   319.14   0.861s
 EU-154    493.46   123.42        42.        15.     0.008    66.21   0.862s
 HF-181    526.32   131.63        37.        10.     0.005    95.13   0.872s
 CE-144    526.27   131.61        24.        15.     0.008    52.43   0.873s
 CO-57     547.86   137.01        58.         9.     0.005   120.55   0.876s
 Tc-99m    557.47   139.41        54.        -2.    -0.001   430.71   0.880s
 U-235     579.28   144.86        44.         7.     0.004   133.10   0.883s
 CE-141    579.44   144.90        41.         8.     0.004   117.51   0.885s
 Ba-140    651.25   162.84        48.        13.     0.007    81.76   0.902s
 U-235     658.07   164.54        56.        -2.    -0.001   554.76   0.903s
 TH-229    774.60   193.65        60.        -7.    -0.004   163.27   0.933s
 TH-229    843.44   210.85        83.         1.     0.001   959.73   0.950s
 TH-227    943.98   235.97       361.        -3.    -0.002   971.92   0.975s
 PB-212    954.64   238.63        31.       152.     0.084     9.24   0.978D
 RA-224    964.06   240.99        50.        28.     0.015    41.08   0.980D
 PB-214    968.10   242.00        54.        30.     0.017    34.63   0.981D
 EU-152    979.82   244.92        61.        -7.    -0.004   160.13   0.984s
 TH-227   1026.96   256.70        32.         3.     0.002   277.94   0.995 
 Cd-113m  1054.97   263.70        14.         2.     0.001   241.11   1.002D
 BI-210M  1063.50   265.83        15.         2.     0.001   326.20   1.004D
 TL-208   1110.29   277.52        23.         4.     0.002   168.77   1.016s
 Hg-203   1118.42   279.55        31.        -3.    -0.002   288.25   1.017s
 I-131    1132.14   282.98        24.        -2.    -0.001   335.70   1.022s
 PB-214   1181.54   295.32        32.        32.     0.018    24.31   1.033s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  6
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1181.52   295.32        19.        41.     0.023    21.77   1.034s
 PB-212   1199.17   299.73        17.        26.     0.014    36.72   0.388s
 PA-231   1200.27   300.01        24.        14.     0.008    57.59   1.038s
 PA-233   1200.27   300.01        24.        14.     0.008    57.58   1.038s
 PA-231   1213.00   303.19        30.         1.     0.001   684.06   1.040s
 BA-133   1206.58   301.58        36.        -6.    -0.003   153.08   1.040s
 PA-233   1248.33   312.01        64.         1.     0.001   763.28   1.049s
 Ir-192   1268.05   316.94        27.        -1.    -0.001   680.00   1.053s
 CR-51    1279.80   319.87        29.        -3.    -0.002   280.34   1.057s
 La-140   1315.52   328.80        25.         2.     0.001   376.94   1.065s
 AC-228   1351.85   337.88         9.        44.     0.024    20.33   0.366s
 EU-152   1367.43   341.77        14.        -4.    -0.002   149.65   1.080s
 HF-181   1384.32   345.99        22.        -1.    -0.001   565.09   1.081s
 PB-214   1408.43   352.02        25.        84.     0.047    12.27   0.426s
 BA-133   1426.02   356.41        21.         3.     0.001   249.70   1.091s
 I-131    1459.06   364.67        19.         3.     0.002   197.22   1.099s
 BA-133   1535.26   383.71        20.         5.     0.003   131.24   1.117s
 SB-125   1711.88   427.85        17.         3.     0.002   180.65   1.158s
 pm-146   1812.70   453.04        25.        -6.    -0.003   127.51   1.182s
 SB-125   1850.99   462.61         7.         9.     0.005    52.83   1.191s
 Ir-192   1872.60   468.01         9.         4.     0.002   126.58   1.195s
 PM-144   1900.60   475.01        17.        -3.    -0.002   176.58   1.203s
 BE-7     1910.50   477.48        18.         3.     0.002   199.21   1.204s
 HF-181   1929.90   482.33        22.         4.     0.002   155.82   1.208s
 La-140   1948.05   486.87        22.         2.     0.001   340.77   1.212s
 RU-103   1988.29   496.93        19.        -3.    -0.002   185.47   1.221s
 RH-106   2044.76   511.04        20.        24.     0.013    33.51   1.235s
 Nd-147   2118.89   529.57        17.        -3.    -0.002   189.12   1.252s
 CS-134   2271.53   567.72        20.        -3.    -0.002   195.52   1.286s
 PA-234   2274.55   568.47        23.        -5.    -0.003   152.70   1.286s
 TL-208   2333.73   583.26        15.        38.     0.021    21.81   1.298 
 SB-125   2418.52   604.46        15.        -2.    -0.001   240.87   1.313s
 CS-134   2427.48   606.70        32.        -8.    -0.004   106.35   1.317s
 BI-214   2438.53   609.46        15.        59.     0.033    13.83   1.157s
 RU-103   2438.01   609.33        14.        52.     0.029    17.05   1.322s
 AG-108M  2453.42   613.18        20.        -4.    -0.002   152.98   1.325s
 PM-144   2471.18   617.62        14.         6.     0.003   100.83   1.328s
 RH-106   2482.29   620.40        13.        -2.    -0.001   217.37   1.332s
 SB-125   2546.73   636.51         9.        -1.     0.000   731.07   1.344s
 I-131    2548.14   636.86        16.        -4.    -0.002   138.40   1.345s
 AG-110M  2633.50   658.19        23.        -3.    -0.002   228.59   1.362s
 NB-94    2811.43   702.67        24.        -4.    -0.002   175.17   1.400s
 SB-124   2894.31   723.39        15.         2.     0.001   303.15   1.417s
 AG-108M  2900.70   724.99        17.        -4.    -0.002   149.13   1.417s
 EU-154   2894.45   723.43        17.         1.     0.001   420.92   1.418s
 ZR-95    2900.98   725.06        21.        -4.    -0.002   155.15   1.418s
 BI-212   2907.37   726.66        14.         5.     0.003   112.98   1.421s
 pm-146   2941.85   735.28        19.        -5.    -0.003   138.86   1.428s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146   2988.58   746.96        15.        -2.    -0.001   308.40   1.437s
 NB-95    3066.38   766.41        16.         5.     0.003   132.08   1.453s
 PA-234M  3066.50   766.44        16.         5.     0.003   133.16   1.453s
 EU-152   3115.70   778.74        17.         4.     0.002   162.73   1.463s
 BI-212   3138.99   784.56        16.        -3.    -0.002   172.81   1.469s
 CS-134   3178.34   794.40        13.         4.     0.002   131.93   1.477s
 CS-134   3208.52   801.95        24.        -3.    -0.001   264.90   1.482s
 Cs-136   3278.11   819.35        22.        -3.    -0.002   225.61   1.495s
 Co-56    3384.37   845.92        11.        -2.    -0.001   253.31   1.518s
 TL-208   3442.55   860.46        14.         4.     0.002   133.40   1.529s
 NB-94    3487.53   871.71        16.        -1.    -0.001   462.54   1.537s
 EU-154   3495.20   873.63         9.         3.     0.002   151.29   1.539s
 PA-234   3525.75   881.27        14.        -1.     0.000   787.11   1.544s
 PA-234   3534.95   883.57        13.         1.     0.001   507.93   1.547s
 Sc-46    3558.31   889.41        14.        -1.    -0.001   449.59   1.551s
 AC-228   3645.14   911.12        13.        29.     0.016    25.54   1.568s
 AG-110M  3745.32   936.17        18.        -6.    -0.003   110.87   1.589s
 PA-234   3785.11   946.12        13.        -2.    -0.001   249.11   1.595s
 EU-152   3851.49   962.72        18.        -1.     0.000   717.62   1.609s
 EU-154   3984.32   995.94        16.         1.     0.000   905.56   1.633s
 PA-234M  3991.96   997.85         9.         0.     0.000   942.67   1.636s
 EU-154   4017.05  1004.12        11.         2.     0.001   210.19   1.639s
 Co-56    4153.62  1038.28        19.        -1.    -0.001   425.15   1.664s
 FE-59    4403.45  1100.76        21.        -3.    -0.002   208.31   1.708s
 EU-152   4449.71  1112.33        19.        -3.    -0.002   232.59   1.717s
 ZN-65    4463.02  1115.66        28.        -4.    -0.002   183.27   1.719s
 BI-214   4482.72  1120.59        20.        11.     0.006    47.79   1.723s
 Sc-46    4482.69  1120.58        18.        14.     0.008    50.62   1.723s
 Ta-182   4482.69  1120.58        18.        14.     0.008    52.09   1.724s
 CO-60    4690.76  1172.62        11.         1.     0.001   349.94   1.760s
 Ta-182   4756.43  1189.05        16.        -2.    -0.001   335.50   1.771s
 Ta-182   4886.79  1221.66        14.         2.     0.001   238.98   1.793s
 Co-56    4951.91  1237.95        16.         6.     0.003   102.55   1.804s
 EU-152   5633.83  1408.55         8.        -1.     0.000   547.94   1.914s
 K-40     5842.14  1460.68         4.       200.     0.111     7.00   1.835 
 Co-56    7080.60  1770.63         6.        -2.    -0.001   210.19   2.117s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.2675E+00                                      5.31E+01             
                           477.60 1.268E+00 ?(  9.077E+00 1.99E+02 1.05E+01 G  
 
NA-22    C   2.9399E-02                                      9.50E+02             
                          1274.53 2.940E-02 %(  1.766E+00 1.56E+03 9.99E+01 G  
 
K-40     N   2.0423E+02                                      4.66E+11             
                          1460.83 2.042E+02  (P 1.207E+01 7.00E+00 1.07E+01 G  
 
Sc-46    F   5.6259E-01                                      8.38E+01             
                           889.28-8.479E-02 &(  1.424E+00 4.50E+02 1.00E+02 G  
                          1120.55 1.210E+00 ?(  1.948E+00 5.06E+01 1.00E+02 G  
 
CR-51    F  -8.5363E-01                                      2.77E+01             
                           320.08-8.536E-01 ?(  8.536E+00 2.80E+02 9.94E+00 G  
 
FE-59    F  -4.8540E-01                                      4.45E+01             
                          1099.25-4.854E-01 ?(  3.621E+00 2.08E+02 5.65E+01 G  
                          1291.60 3.483E-02 %   4.693E+00 3.56E+03 4.32E+01 G  
 
Co-56    C   2.6292E-01                                      7.73E+01             
                           846.77-1.338E-01 ?(  1.258E+00 2.53E+02 9.99E+01 G  
                          1238.28 8.630E-01 ?(  3.064E+00 1.03E+02 6.61E+01 G  
                          1037.84-8.520E-01 +   1.328E+01 4.25E+02 1.41E+01 G  
                          1771.35-1.418E+00 +   1.139E+01 2.10E+02 1.55E+01  A 
 
CO-57    C   2.0419E-01                                      2.72E+02             
                           122.06 5.557E-02 ?(  6.241E-01 3.19E+02 8.56E+01 G  
                           136.47 1.395E+00 ?(  5.741E+00 1.21E+02 1.07E+01 G  
 
CO-58    C   6.5340E-03                                      7.09E+01             
                           810.78 6.534E-03 %(  1.152E+00 4.52E+03 9.95E+01 G  
 
CO-60    F   6.8304E-02                                      1.93E+03             
                          1332.50 1.391E-02 %(  1.467E+00 2.62E+03 1.00E+02 G  
                          1173.24 1.227E-01 ?(  1.618E+00 3.50E+02 9.99E+01 G  
 
ZN-65    F  -7.2122E-01                                      2.44E+02             
                          1115.55-7.212E-01 ?(  4.663E+00 1.83E+02 5.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I  -2.4767E-01                                      7.41E+06             
                           702.63-2.477E-01 ?(  1.535E+00 1.75E+02 9.79E+01 G  
                           871.10-8.673E-02 +   1.488E+00 4.63E+02 9.99E+01 G  
 
ZR-95    I   2.7237E-02                                      6.40E+01             
                           756.73 2.724E-02 %(  1.883E+00 1.76E+03 5.45E+01 G  
                           724.20-6.015E-01 +   3.297E+00 1.55E+02 4.42E+01 G  
 
NB-95    I   2.9123E-01                                      6.40E+01             
                           765.79 2.912E-01 ?(  1.358E+00 1.32E+02 9.98E+01 G  
 
RU-103   I  -1.6883E-01                                      3.93E+01             
                           497.05-1.688E-01 ?(  1.119E+00 1.85E+02 9.09E+01 G  
                           610.30 4.761E+01 ?   1.811E+01 1.70E+01 5.75E+00 GA 
 
RH-106   I  -1.3147E+00                                      3.74E+02             
                           621.92-1.315E+00 ?(  1.045E+01 2.17E+02 9.93E+00 G  
                          1050.36 0.000E+00 +   9.346E+01 1.00E+03 1.56E+00 G  
                           511.86 5.370E+00 ?   5.302E+00 3.35E+01 2.00E+01 GA 
 
AG-108M  C   1.1212E-02                                      1.53E+05             
                           433.94 1.121E-02 &(  1.070E+00 2.58E+03 9.05E+01 G  
                           722.94-2.714E-01 &   1.438E+00 1.49E+02 9.08E+01 G  
                           614.28-2.568E-01 +   1.388E+00 1.53E+02 8.98E+01 G  
 
SN-113   F   1.3796E-02                                      1.15E+02             
                           391.69 1.380E-02 &(  1.244E+00 2.41E+03 6.40E+01 G  
 
SB-124   F   7.2556E-02                                      6.02E+01             
                           602.73 0.000E+00 &(  1.097E+00 1.00E+03 9.83E+01 G  
                          1690.98 0.000E+00 ?(  6.050E+00 1.00E+03 4.78E+01 G  
                           722.79 1.053E+00 &(  1.172E+01 3.03E+02 1.08E+01 G  
 
SB-125   I   1.2692E+00                                      1.01E+03             
                           427.88 4.421E-01 &(  2.865E+00 1.81E+02 2.96E+01 G  
                           600.50-6.793E-01 &   5.973E+00 2.41E+02 1.79E+01 G  
                           635.89-2.860E-01 +   8.078E+00 7.31E+02 1.13E+01 G  
                           463.37 3.608E+00 ?(  5.964E+00 5.28E+01 1.05E+01 G  
 
I-131    I   1.3693E-01                                      8.02E+00             
                           364.48 1.369E-01 ?(  9.673E-01 1.97E+02 8.17E+01 G  
                           284.30-9.545E-01 +   1.156E+01 3.36E+02 6.14E+00 G  
                           636.97-3.337E+00 +   1.634E+01 1.38E+02 7.17E+00 G  
 
Gd-153   F   7.9444E-01                                      2.42E+02             
                            97.50 7.944E-01 ?(  1.798E+00 6.83E+01 3.00E+01 G  
                           103.20-4.672E-01 &   3.526E+00 2.20E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 10
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -4.5655E-02                                      2.51E-01             
                           140.51-4.565E-02 ?(  6.916E-01 4.31E+02 8.93E+01 G  
 
BA-133   F   1.4323E-01                                      3.85E+03             
                           356.00 1.432E-01 ?(  1.288E+00 2.50E+02 6.20E+01 G  
                           302.85-9.116E-01 +   4.855E+00 1.53E+02 1.83E+01 G  
                           383.84 2.038E+00     9.377E+00 1.31E+02 8.94E+00 GA 
                            80.99 4.911E-01 ?   2.201E+00 1.32E+02 3.41E+01 GA 
 
CS-134   I  -4.2606E-01                                      7.54E+02             
                           604.71-4.261E-01 ?(  1.552E+00 1.06E+02 9.76E+01 G  
                           795.87 3.177E-01 &   1.489E+00 1.32E+02 8.55E+01 G  
                           569.32-1.085E+00 +   7.586E+00 1.96E+02 1.54E+01 G  
                           801.95-2.019E+00 +   1.920E+01 2.65E+02 8.69E+00 G  
                           563.24 5.977E-02 %   1.461E+01 6.62E+03 8.35E+00 G  
 
CS-137   I  -3.6389E-02                                      1.10E+04             
                           661.66-3.639E-02 %(P 1.518E+00 1.11E+02 8.52E+01 G  
 
CE-139   F   2.0185E-02                                      1.38E+02             
                           165.85 2.019E-02 %(  8.373E-01 1.17E+03 7.99E+01 G  
 
Ba-140   I   7.9186E-01                                      1.28E+01             
                           537.26 6.204E-02 %(  3.920E+00 1.67E+03 2.44E+01 G  
                           162.66 3.654E+00 ?(  1.002E+01 8.18E+01 6.22E+00 G  
                           304.85 0.000E+00 -   1.962E+01 1.00E+03 4.29E+00 G  
 
La-140   I   9.0705E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  9.063E-01 1.00E+03 9.54E+01 G  
                           487.02 1.896E-01 &(  2.341E+00 3.41E+02 4.55E+01 G  
                           328.76 2.953E-01 ?(  4.017E+00 3.77E+02 2.03E+01 G  
                           815.77 5.329E-02 &   6.668E+00 3.36E+03 2.33E+01 G  
 
CE-141   I   2.7653E-01                                      3.25E+01             
                           145.44 2.765E-01 ?(  1.115E+00 1.18E+02 4.82E+01 G  
 
CE-144   I   2.1893E+00                                      2.85E+02             
                           133.54 2.189E+00 ?(  3.689E+00 5.24E+01 1.11E+01 G  
 
PM-144   C   1.4110E-01                                      3.63E+02             
                           696.54-2.355E-02 %(  1.448E+00 1.67E+03 9.90E+01 G  
                           618.06 3.056E-01  (  1.069E+00 1.01E+02 9.91E+01 G  
                           476.81-3.483E-01 +   2.204E+00 1.77E+02 4.20E+01 G  
 
EU-152   F   3.0704E-01                                      4.94E+03             
                           344.29-4.538E-01  (  2.430E+00 1.50E+02 2.65E+01 G  
                          1112.07-1.743E+00 +   1.462E+01 2.33E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78 1.780E-01 &   1.892E+00 3.03E+02 2.86E+01 G  
                           778.92 1.865E+00 ?(  1.083E+01 1.63E+02 1.29E+01 G  
                           964.11-4.416E-01 +   1.175E+01 7.18E+02 1.46E+01 G  
                           244.69-2.291E+00 +   1.263E+01 1.60E+02 7.58E+00 G  
                          1408.00-3.839E-01 +   8.141E+00 5.48E+02 2.10E+01 GA 
 
EU-154   I   7.5498E-01                                      3.14E+03             
                           873.23 1.761E+00 ?(  9.687E+00 1.51E+02 1.23E+01 G  
                           123.10 5.716E-01 ?(  1.252E+00 6.62E+01 4.08E+01 G  
                          1274.54 8.312E-02 %   4.958E+00 1.55E+03 3.52E+01 G  
                           723.36 4.231E-01 ?(  6.559E+00 4.21E+02 2.02E+01 G  
                          1004.77 1.027E+00 ?(  7.952E+00 2.10E+02 1.80E+01 G  
                           996.33 4.676E-01 ?(  1.583E+01 9.06E+02 1.06E+01 G  
 
EU-155   I   1.0408E+00                                      1.81E+03             
                           105.31 7.418E-01 *(  3.211E+00 1.27E+02 2.12E+01 G  
                            86.54 1.247E+00 *(  2.326E+00 5.70E+01 3.07E+01 G  
 
HF-181   F   2.7938E-01                                      4.24E+01             
                           482.00 2.387E-01 ?(  1.313E+00 1.56E+02 8.05E+01 G  
                           133.02 3.549E-01 ?(  1.147E+00 9.51E+01 4.33E+01 G  
                           345.83-2.570E-01 +   5.307E+00 5.65E+02 1.51E+01 G  
                           136.30-2.514E-01 &   1.109E+01 1.25E+03 5.85E+00 G  
 
Ta-182   F   3.3922E+00                                      1.14E+02             
                          1121.30 3.392E+00 ?(  5.646E+00 5.21E+01 3.49E+01 G  
                          1221.41 7.997E-01 -   6.993E+00 2.39E+02 2.70E+01 G  
                          1189.05-9.774E-01 -   1.206E+01 3.35E+02 1.62E+01 G  
 
Hg-203   F  -9.3733E-02                                      4.66E+01             
                           279.20-9.373E-02 ?(  9.617E-01 2.88E+02 8.15E+01 G  
 
TL-208   N   2.2455E+00                                      6.98E+02             
                           583.02 2.257E+00 ?(  1.244E+00 2.18E+01 8.45E+01 G  
                           277.28 1.817E+00 ?(  1.084E+01 1.69E+02 6.31E+00 G  
                           860.56 2.382E+00 ?(  1.127E+01 1.33E+02 1.24E+01 G  
 
pm-146   C  -3.3638E-01                                      2.02E+03             
                           747.16-3.364E-01 ?(  3.814E+00 3.08E+02 3.40E+01 G  
                           735.72-1.268E+00 +   6.207E+00 1.39E+02 2.25E+01 G  
                           453.88-3.715E-01 +   1.648E+00 1.28E+02 6.50E+01 G  
 
Cd-113m      9.8087E+02                                      5.33E+03             
                           263.70 9.809E+02  (  8.666E+03 2.41E+02 6.00E-03   K
 
Cd-109   F  -1.0488E+01                                      4.53E+02             
                            88.04-1.049E+01 ?(  2.490E+01 7.16E+01 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   9.8994E+00                                      8.14E+03             
                            46.54 9.899E+00 @(P 2.975E+01 4.47E+01 4.25E+00 G  
 
PB-212   N   8.3882E+00                                      6.98E+02             
                           238.63 8.388E+00  (P 1.594E+00 9.24E+00 4.33E+01 G  
                           300.03 2.296E+01 +   1.936E+01 3.67E+01 3.28E+00 GA 
 
PB-214   N   7.4243E+00                                      5.84E+05             
                           351.93 7.424E+00  (P 2.270E+00 1.23E+01 3.76E+01 G  
                           295.09 4.752E+00 - P 4.280E+00 2.43E+01 1.93E+01 G  
                           242.00 9.787E+00   P 1.205E+01 3.46E+01 7.43E+00 GA 
 
BI-207   C  -2.3789E-03                                      1.18E+04             
                           569.70-2.379E-03 &(  1.294E+00 1.48E+04 9.77E+01 G  
                          1063.66 0.000E+00 +   8.245E-01 1.00E+03 7.45E+01 G  
 
BI-212   N   4.0281E+00                                      6.98E+02             
                           727.17 4.028E+00 ?(  1.595E+01 1.13E+02 7.55E+00 G  
                           785.42-1.733E+01 +   1.074E+02 1.73E+02 1.28E+00 GA 
 
BI-214   N   6.5372E+00                                      5.84E+05             
                           609.31 6.670E+00 *(P 2.365E+00 1.38E+01 4.61E+01 G  
                          1120.29 6.133E+00 &(P 1.361E+01 4.78E+01 1.51E+01 G  
                          1764.49-1.923E+00 % P 8.130E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   9.1219E-02                                      1.10E+09             
                           265.83 9.122E-02  (  1.096E+00 3.26E+02 5.00E+01 G  
                           304.90 0.000E+00 -   3.007E+00 1.00E+03 2.80E+01 G  
 
RA-224   N   1.6247E+01                                      6.98E+02             
                           240.99 1.625E+01  (  2.109E+01 4.11E+01 4.10E+00 G  
 
AC-228   N   8.6188E+00                                      2.10E+03             
                           911.07 7.333E+00 ?(  4.925E+00 2.55E+01 2.90E+01 G  
                           968.97 0.000E+00 -   4.594E+00 1.00E+03 1.75E+01 G  
                           338.32 1.172E+01  (  4.447E+00 2.03E+01 1.20E+01 G  
                            93.35 9.598E+00 &   1.170E+01 3.86E+01 5.56E+00 XA 
 
TH-227   N   9.0888E-01                                      7.95E+03             
                           235.97-5.345E-01 ?(  1.761E+01 9.72E+02 1.23E+01 G  
                            50.14 2.990E+00 ?(  1.290E+01 1.26E+02 8.00E+00 G  
                           256.24 1.066E+00 ?(  1.053E+01 2.78E+02 7.00E+00 G  
 
TH-229   N  -3.1572E+00                                      2.68E+06             
                           193.51-3.157E+00 ?(  1.776E+01 1.63E+02 4.40E+00 G  
                           210.85 9.761E-01 +   3.270E+01 9.60E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 13
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   4.1162E+00                                      1.63E+12             
                            63.29 1.556E+00  (P 2.856E+01 7.32E+01 3.81E+00 G  
                            92.59 5.863E+00 *(P 1.401E+01 3.28E+01 5.58E+00 G  
 
PA-231   N   8.0290E+00                                      1.20E+07             
                           302.65 1.167E+00 ?(  2.881E+01 6.84E+02 2.88E+00 G  
                           300.07 1.606E+01  (  3.009E+01 5.76E+01 2.46E+00 G  
 
PA-233   C   1.0423E+00                                      7.82E+08             
                           312.01 1.238E-01 ?(  3.321E+00 7.63E+02 3.60E+01 G  
                           300.18 6.375E+00  (  1.194E+01 5.76E+01 6.20E+00 G  
 
PA-234   N   2.6002E-01                                      1.63E+12             
                           131.29 0.000E+00  (  4.017E+00 1.00E+03 1.80E+01 G  
                           946.02-1.216E+00 +   1.113E+01 2.49E+02 1.34E+01 G  
                           569.47-2.796E+00 +   1.504E+01 1.53E+02 8.20E+00 G  
                           883.24 7.476E-01 ?(  1.428E+01 5.08E+02 9.60E+00 G  
                           880.53-7.922E-01 +   2.351E+01 7.87E+02 6.00E+00 GA 
 
PA-234M  N   2.2340E+01                                      1.63E+12             
                          1001.00-4.380E+00 ?(  1.600E+02 9.43E+02 8.37E-01 G  
                           766.41 9.841E+01 ?(  4.626E+02 1.33E+02 2.94E-01 G  
 
U-235    N   1.1027E+00                                      2.57E+11             
                           143.79 1.103E+00 ?(  5.054E+00 1.33E+02 1.10E+01 G  
                           205.33-2.895E-03 &   1.280E+01 1.22E+05 5.01E+00 G  
                           163.38-6.760E-01 &   1.321E+01 5.55E+02 5.08E+00 G  
 
AM-241   T   1.7984E-01                                      1.58E+05             
                            59.54 1.798E-01  (P 2.863E+00 1.35E+02 3.59E+01 G  
 
Np-237   F   2.9214E+00                                      2.14E+06             
                            86.49 2.921E+00 *(  5.453E+00 5.70E+01 1.31E+01 G  
 
Ir-192   F   7.5954E-01                                      7.40E+01             
                           316.49-3.822E-02 ?(  9.422E-01 6.80E+02 8.70E+01 G  
                           468.06 3.014E-01 &(  1.366E+00 1.27E+02 5.18E+01 G  
                           308.44 0.000E+00 -   3.285E+00 1.00E+03 3.18E+01 G  
                           295.95 3.848E+00 ?(  2.168E+00 2.18E+01 3.02E+01 G  
 
Cs-136   F  -2.0176E-01                                      1.30E+01             
                           818.50-2.018E-01 ?(  1.632E+00 2.26E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   3.033E+00 1.00E+03 8.00E+01 G  
                           340.57 2.832E-02 %   2.022E+00 1.97E+03 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 14
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   1.1658E-01                                      2.36E+00             
                           103.70 7.583E-01 ?   2.921E+00 1.14E+02 2.40E+01 X  
                           106.13 1.166E-01 ?(  2.991E+00 7.35E+02 2.27E+01 G  
                            99.50-1.384E-01 &   3.720E+00 7.59E+02 1.50E+01 X  
 
Nd-147      -1.1489E+00                                      1.11E+01             
                           531.00-1.149E+00 ?(  7.811E+00 1.89E+02 1.30E+01 G  
                            91.10 6.593E-02 %   3.140E+00 1.38E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.86        55.         9.     0.005   126.10   2.990E+00   
 AM-241      59.73        90.         3.     0.002   134.97   1.798E-01  P
 TH-234      63.54       117.         3.     0.002    73.19   1.556E+00  P
 BA-133      80.96        82.        10.     0.006   131.64   4.911E-01   
 Np-237      86.73        79.        24.     0.013    57.00   2.921E+00   
 EU-155      86.73        79.        24.     0.013    56.95   1.247E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 15
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-109      88.77       145.       -25.    -0.014    71.60  -1.049E+01   
 TH-234      92.57       102.        21.     0.012    32.83   5.863E+00  P
 Gd-153      97.32        47.        15.     0.009    68.28   7.944E-01   
 Np-239      98.23        51.        -1.    -0.001   759.34  -1.384E-01   
 Gd-153     103.35       103.        -7.    -0.004   220.05  -4.672E-01   
 Np-239     104.50        85.        12.     0.007   113.71   7.583E-01   
 EU-155     104.59        80.        10.     0.006   127.24   7.418E-01   
 Np-239     106.30        79.         2.     0.001   734.97   1.166E-01   
 EU-152     121.62        48.         3.     0.002   302.66   1.780E-01   
 CO-57      121.60        46.         3.     0.002   319.14   5.557E-02   
 EU-154     123.42        42.        15.     0.008    66.21   5.716E-01   
 HF-181     131.63        37.        10.     0.005    95.13   3.549E-01   
 CE-144     131.61        24.        15.     0.008    52.43   2.189E+00   
 CO-57      137.01        58.         9.     0.005   120.55   1.395E+00   
 Tc-99m     139.41        54.        -2.    -0.001   430.71  -4.565E-02   
 U-235      144.86        44.         7.     0.004   133.10   1.103E+00   
 CE-141     144.90        41.         8.     0.004   117.51   2.765E-01   
 Ba-140     162.84        48.        13.     0.007    81.76   3.654E+00   
 U-235      164.54        56.        -2.    -0.001   554.76  -6.760E-01   
 TH-229     193.65        60.        -7.    -0.004   163.27  -3.157E+00   
 TH-229     210.85        83.         1.     0.001   959.73   9.761E-01   
 TH-227     235.97       361.        -3.    -0.002   971.92  -5.345E-01   
 EU-152     244.92        61.        -7.    -0.004   160.13  -2.291E+00   
 TH-227     256.70        32.         3.     0.002   277.94   1.066E+00   
 Hg-203     279.55        31.        -3.    -0.002   288.25  -9.373E-02   
 I-131      282.98        24.        -2.    -0.001   335.70  -9.545E-01   
 Ir-192     295.32        19.        41.     0.023    21.77   3.848E+00   
 PA-231     300.01        24.        14.     0.008    57.59   1.606E+01   
 PA-233     300.01        24.        14.     0.008    57.58   6.375E+00   
 PA-231     303.19        30.         1.     0.001   684.06   1.167E+00   
 BA-133     301.58        36.        -6.    -0.003   153.08  -9.116E-01   
 PA-233     312.01        64.         1.     0.001   763.28   1.238E-01   
 Ir-192     316.94        27.        -1.    -0.001   680.00  -3.822E-02   
 CR-51      319.87        29.        -3.    -0.002   280.34  -8.536E-01   
 La-140     328.80        25.         2.     0.001   376.94   2.953E-01   
 EU-152     341.77        14.        -4.    -0.002   149.65  -4.538E-01   
 HF-181     345.99        22.        -1.    -0.001   565.09  -2.570E-01   
 BA-133     356.41        21.         3.     0.001   249.70   1.432E-01   
 I-131      364.67        19.         3.     0.002   197.22   1.369E-01   
 BA-133     383.71        20.         5.     0.003   131.24   2.038E+00   
 SB-125     427.85        17.         3.     0.002   180.65   4.421E-01   
 pm-146     453.04        25.        -6.    -0.003   127.51  -3.715E-01   
 SB-125     462.61         7.         9.     0.005    52.83   3.608E+00   
 Ir-192     468.01         9.         4.     0.002   126.58   3.014E-01   
 PM-144     475.01        17.        -3.    -0.002   176.58  -3.483E-01   
 BE-7       477.48        18.         3.     0.002   199.21   1.268E+00   
 HF-181     482.33        22.         4.     0.002   155.82   2.387E-01   
 La-140     486.87        22.         2.     0.001   340.77   1.896E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     496.93        19.        -3.    -0.002   185.47  -1.688E-01   
 RH-106     511.04        20.        24.     0.013    33.51   5.370E+00   
 Nd-147     529.57        17.        -3.    -0.002   189.12  -1.149E+00   
 CS-134     567.72        20.        -3.    -0.002   195.52  -1.085E+00   
 PA-234     568.47        23.        -5.    -0.003   152.70  -2.796E+00   
 SB-125     604.46        15.        -2.    -0.001   240.87  -6.793E-01   
 CS-134     606.70        32.        -8.    -0.004   106.35  -4.261E-01   
 RU-103     609.33        14.        52.     0.029    17.05   4.761E+01   
 AG-108M    613.18        20.        -4.    -0.002   152.98  -2.568E-01   
 PM-144     617.62        14.         6.     0.003   100.83   3.056E-01   
 RH-106     620.40        13.        -2.    -0.001   217.37  -1.315E+00   
 SB-125     636.51         9.        -1.     0.000   731.07  -2.860E-01   
 I-131      636.86        16.        -4.    -0.002   138.40  -3.337E+00   
 AG-110M    658.19        23.        -3.    -0.002   228.59  -1.787E-01   
 NB-94      702.67        24.        -4.    -0.002   175.17  -2.477E-01   
 SB-124     723.39        15.         2.     0.001   303.15   1.053E+00   
 AG-108M    724.99        17.        -4.    -0.002   149.13  -2.714E-01   
 EU-154     723.43        17.         1.     0.001   420.92   4.231E-01   
 ZR-95      725.06        21.        -4.    -0.002   155.15  -6.015E-01   
 BI-212     726.66        14.         5.     0.003   112.98   4.028E+00   
 pm-146     735.28        19.        -5.    -0.003   138.86  -1.268E+00   
 pm-146     746.96        15.        -2.    -0.001   308.40  -3.364E-01   
 NB-95      766.41        16.         5.     0.003   132.08   2.912E-01   
 PA-234M    766.44        16.         5.     0.003   133.16   9.841E+01   
 EU-152     778.74        17.         4.     0.002   162.73   1.865E+00   
 BI-212     784.56        16.        -3.    -0.002   172.81  -1.733E+01   
 CS-134     794.40        13.         4.     0.002   131.93   3.177E-01   
 CS-134     801.95        24.        -3.    -0.001   264.90  -2.019E+00   
 Cs-136     819.35        22.        -3.    -0.002   225.61  -2.018E-01   
 Co-56      845.92        11.        -2.    -0.001   253.31  -1.338E-01   
 NB-94      871.71        16.        -1.    -0.001   462.54  -8.673E-02   
 EU-154     873.63         9.         3.     0.002   151.29   1.761E+00   
 PA-234     881.27        14.        -1.     0.000   787.11  -7.922E-01   
 PA-234     883.57        13.         1.     0.001   507.93   7.476E-01   
 Sc-46      889.41        14.        -1.    -0.001   449.59  -8.479E-02   
 AG-110M    936.17        18.        -6.    -0.003   110.87  -1.259E+00   
 PA-234     946.12        13.        -2.    -0.001   249.11  -1.216E+00   
 EU-152     962.72        18.        -1.     0.000   717.62  -4.416E-01   
 EU-154     995.94        16.         1.     0.000   905.56   4.676E-01   
 PA-234M    997.85         9.         0.     0.000   942.67  -4.380E+00   
 EU-154    1004.12        11.         2.     0.001   210.19   1.027E+00   
 Co-56     1038.28        19.        -1.    -0.001   425.15  -8.520E-01   
 FE-59     1100.76        21.        -3.    -0.002   208.31  -4.854E-01   
 EU-152    1112.33        19.        -3.    -0.002   232.59  -1.743E+00   
 ZN-65     1115.66        28.        -4.    -0.002   183.27  -7.212E-01   
 Sc-46     1120.58        18.        14.     0.008    50.62   1.210E+00   
 Ta-182    1120.58        18.        14.     0.008    52.09   3.392E+00   
 CO-60     1172.62        11.         1.     0.001   349.94   1.227E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 17
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1189.05        16.        -2.    -0.001   335.50  -9.774E-01   
 Ta-182    1221.66        14.         2.     0.001   238.98   7.997E-01   
 Co-56     1237.95        16.         6.     0.003   102.55   8.630E-01   
 EU-152    1408.55         8.        -1.     0.000   547.94  -3.839E-01   
 Co-56     1770.63         6.        -2.    -0.001   210.19  -1.418E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.2675E+00    1.2675E+00    1.992E+02%                9.08E+00
 NA-22  #A    2.9399E-02    2.9399E-02    1.562E+03%                1.77E+00
 K-40         2.0423E+02    2.0423E+02    7.135E+00%                1.21E+01
 Sc-46  #A    5.6259E-01    5.6259E-01    5.062E+01%                1.42E+00
 CR-51  #A   -8.5362E-01   -8.5363E-01    2.803E+02%                8.54E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.79E+00
 FE-59  #A   -4.8540E-01   -4.8540E-01    2.083E+02%                3.62E+00
 Co-56  #A    2.6292E-01    2.6292E-01    1.026E+02%                1.26E+00
 CO-57  #A    2.0419E-01    2.0419E-01    1.205E+02%                6.24E-01
 CO-58  #A    6.5340E-03    6.5340E-03    4.523E+03%                1.15E+00
 CO-60  #A    6.8304E-02    6.8304E-02    3.499E+02%                1.47E+00
 ZN-65  #A   -7.2122E-01   -7.2122E-01    1.833E+02%                4.66E+00
 NB-94  #A   -2.4767E-01   -2.4767E-01    1.752E+02%                1.53E+00
 ZR-95  #A    2.7237E-02    2.7237E-02    1.763E+03%                1.88E+00
 NB-95  #A    2.9123E-01    2.9123E-01    1.321E+02%                1.36E+00
 RU-103 #A   -1.6883E-01   -1.6883E-01    1.855E+02%                1.12E+00
 RH-106 #A   -1.3147E+00   -1.3147E+00    2.174E+02%                1.05E+01
 AG-108M#A    1.1212E-02    1.1212E-02    2.584E+03%                1.07E+00
 AG-110M#A    0.0000E+00    0.0000E+00    5.774E+02%                1.95E+00
 SN-113 #A    1.3796E-02    1.3796E-02    2.409E+03%                1.24E+00
 SB-124 #A    7.2555E-02    7.2556E-02    3.031E+02%                1.10E+00
 SB-125 #A    1.2692E+00    1.2692E+00    5.283E+01%                2.86E+00
 I-131  #A    1.3692E-01    1.3693E-01    1.972E+02%                9.67E-01
 Gd-153 #A    7.9444E-01    7.9444E-01    6.828E+01%                1.80E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.73E+01
 Tc-99m #A   -4.5620E-02   -4.5655E-02    4.307E+02%                6.92E-01
 BA-133 #A    1.4323E-01    1.4323E-01    2.497E+02%                1.29E+00
 CS-134 #A   -4.2606E-01   -4.2606E-01    1.063E+02%                1.55E+00
 CS-137 #A   -3.6389E-02   -3.6389E-02    1.245E+03%                1.52E+00
 CE-139 #A    2.0185E-02    2.0185E-02    1.173E+03%                8.37E-01
 Ba-140 #A    7.9184E-01    7.9186E-01    8.176E+01%                3.92E+00
 La-140 #A    9.0704E-02    9.0705E-02    3.408E+02%                9.06E-01
 CE-141 #A    2.7653E-01    2.7653E-01    1.175E+02%                1.11E+00
 CE-144 #A    2.1893E+00    2.1893E+00    5.243E+01%                3.69E+00
 PM-144 #A    1.4110E-01    1.4110E-01    1.008E+02%                1.45E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:12 PMPage 18
 TestAmerica                     Spectrum name: 5_Gamma_20140347.An1             
                                                                                 
 EU-152 #A    3.0704E-01    3.0704E-01    1.105E+02%                2.43E+00
 EU-154 #A    7.5498E-01    7.5498E-01    6.621E+01%                9.69E+00
 EU-155 #A    1.0408E+00    1.0408E+00    5.695E+01%                3.21E+00
 HF-181 #A    2.7938E-01    2.7938E-01    9.128E+01%                1.31E+00
 Ta-182 #A    3.3922E+00    3.3922E+00    5.209E+01%                5.65E+00
 Hg-203 #A   -9.3733E-02   -9.3733E-02    2.883E+02%                9.62E-01
 TL-208 #     2.2455E+00    2.2455E+00    2.181E+01%                1.24E+00
 pm-146 #A   -3.3638E-01   -3.3638E-01    3.084E+02%                3.81E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.70E+00
 Cd-113m A    9.8087E+02    9.8087E+02    2.411E+02%                8.67E+03
 Cd-109 #A   -1.0488E+01   -1.0488E+01    7.160E+01%                2.49E+01
 PB-210 #A    9.8994E+00    9.8994E+00    9.908E+01%                2.98E+01
 PB-212       8.3882E+00    8.3882E+00    9.544E+00%                1.59E+00
 PB-214       7.4243E+00    7.4243E+00    1.403E+01%                2.27E+00
 BI-207 #A   -2.3789E-03   -2.3789E-03    1.476E+04%                1.29E+00
 BI-212 #A    4.0281E+00    4.0281E+00    1.130E+02%                1.60E+01
 BI-214 #     6.5372E+00    6.5372E+00    1.637E+01%                2.36E+00
 BI-210M A    9.1219E-02    9.1219E-02    3.262E+02%                1.10E+00
 RA-224  A    1.6247E+01    1.6247E+01    4.108E+01%                2.11E+01
 AC-228       8.6188E+00    8.6188E+00    1.632E+01%                4.92E+00
 TH-227 #A    9.0888E-01    9.0888E-01    1.261E+02%                1.76E+01
 TH-229 #A   -3.1572E+00   -3.1572E+00    1.633E+02%                1.78E+01
 TH-234 #A    4.1162E+00    4.1162E+00    6.830E+01%                2.86E+01
 PA-231 #A    8.0290E+00    8.0290E+00    5.759E+01%                2.88E+01
 PA-233 #A    1.0423E+00    1.0423E+00    5.758E+01%                3.32E+00
 PA-234 #A    2.6002E-01    2.6002E-01    5.079E+02%                4.02E+00
 PA-234M#A    2.2340E+01    2.2340E+01    1.332E+02%                1.60E+02
 U-235  #A    1.1027E+00    1.1027E+00    1.331E+02%                5.05E+00
 AM-241 #A    1.7984E-01    1.7984E-01    4.501E+02%                2.86E+00
 Np-237 #A    2.9214E+00    2.9214E+00    5.700E+01%                5.45E+00
 Ir-192 #A    7.5954E-01    7.5954E-01    2.177E+01%                9.42E-01
 Cs-136 #A   -2.0176E-01   -2.0176E-01    2.256E+02%                1.63E+00
 Np-239 #A    1.1657E-01    1.1658E-01    7.350E+02%                2.99E+00
 Nd-147 #A   -1.1489E+00   -1.1489E+00    1.891E+02%                7.81E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  2000.8 keV)     2.537E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  2000.8 keV) 2.5368588E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140329 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-9-E 
             Detector: Ge 7 SN/154        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-9-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:28         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:29:04      Real Time: 1828   sec
        Analysis Time: 2/5/2014 16:59         Dead Time: 1.54   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-01-12_0520.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.620E+00          103.5     1.676E+00    1.678E+00    5.803E+00
NA-22      1.375E-01          188.5     2.593E-01    2.594E-01    9.755E-01
K-40       1.412E+02            7.2     1.013E+01    1.244E+01    8.430E+00
Sc-46      3.855E-01           52.6     2.025E-01    2.035E-01    8.038E-01
CR-51      1.865E-01          654.3     1.220E+00    1.220E+00    4.510E+00
MN-54      6.943E-02          323.5     2.246E-01    2.247E-01    8.406E-01
FE-59      0.000E+00         1000.0     1.038E-01    1.038E-01    7.651E-01
Co-56     -9.679E-02          311.7     3.017E-01    3.018E-01    1.095E+00
CO-57      1.568E-01           93.4     1.465E-01    1.467E-01    4.123E-01
CO-58      1.756E-02          841.4     1.477E-01    1.477E-01    5.994E-01
CO-60      2.792E-02          294.3     8.216E-02    8.217E-02    1.363E+00
ZN-65     -9.924E-02          765.9     7.600E-01    7.601E-01    2.797E+00
NB-94     -2.706E-02          797.0     2.157E-01    2.157E-01    8.110E-01
ZR-95     -3.068E-01          166.5     5.110E-01    5.112E-01    1.814E+00
NB-95      0.000E+00         1000.0     6.007E-02    6.007E-02    6.849E-01
RU-103    -6.587E-02          349.1     2.299E-01    2.299E-01    8.288E-01
RH-106     2.837E+00           96.6     2.740E+00    2.744E+00    5.527E+00
AG-108M   -1.655E-01          117.3     1.941E-01    1.943E-01    6.753E-01
AG-110M    1.075E-01           92.9     9.990E-02    1.001E-01    1.240E+00
SN-113    -4.089E-04        63130.0     2.581E-01    2.581E-01    9.502E-01
SB-124     1.546E-01           84.6     1.307E-01    1.310E-01    2.571E-01
SB-125     8.898E-01           77.0     6.851E-01    6.866E-01    1.959E+00
I-131      1.976E-02          892.6     1.764E-01    1.764E-01    6.496E-01
Gd-153     1.049E-01          288.6     3.028E-01    3.028E-01    1.299E+00
Ga-68      8.701E+00          112.6     9.793E+00    9.805E+00    3.467E+01
Tc-99m     1.435E-01          100.5     1.442E-01    1.445E-01    4.878E-01
BA-133    -1.058E-01          231.7     2.452E-01    2.452E-01    8.772E-01
CS-134    -1.032E-01           57.6     5.948E-02    5.972E-02    1.081E+00
CS-137    -1.337E-02         1700.0     2.273E-01    2.273E-01    8.631E-01
CE-139    -1.406E-01          122.6     1.724E-01    1.729E-01    5.872E-01
Ba-140    -4.181E-01          123.6     5.167E-01    5.172E-01    2.831E+00
La-140     6.801E-02          213.5     1.452E-01    1.452E-01    6.371E-01
CE-141     5.009E-01           37.1     1.859E-01    1.877E-01    5.652E-01
CE-144     1.118E+00           71.1     7.950E-01    7.971E-01    2.646E+00
PM-144     9.715E-02          117.4     1.141E-01    1.142E-01    8.867E-01
EU-152     1.205E-01          153.9     1.854E-01    1.855E-01    2.493E+00
EU-154     3.238E-01          173.5     5.619E-01    5.621E-01    1.032E+01
EU-155     2.783E-01          187.5     5.218E-01    5.220E-01    1.804E+00
HF-181     1.286E-01           75.1     9.655E-02    9.677E-02    8.250E-01
Ta-182     3.248E-01          380.2     1.235E+00    1.235E+00    4.459E+00
Hg-203     0.000E+00         1000.0     9.175E-02    9.175E-02    7.246E-01
TL-208     1.927E+00           16.5     3.177E-01    3.331E-01    6.288E-01
pm-146    -6.283E-01          127.5     8.008E-01    8.015E-01    2.807E+00
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y-88      -2.093E-01          165.9     3.473E-01    3.474E-01    1.233E+00
Cd-113m   -7.659E+02          276.9     2.121E+03    2.121E+03    7.578E+03
Cd-109     5.682E+00           74.0     4.202E+00    4.214E+00    1.396E+01
PB-210     1.080E+01           55.5     5.995E+00    6.028E+00    2.084E+01
PB-212     4.834E+00           11.4     5.498E-01    6.325E-01    1.331E+00
PB-214     6.228E+00           11.1     6.934E-01    7.652E-01    9.529E-01
BI-207    -1.432E-01          149.5     2.141E-01    2.143E-01    7.583E-01
BI-212     0.000E+00         1000.0     1.857E+00    1.857E+00    1.536E+01
BI-214     6.404E+00           11.5     7.376E-01    8.092E-01    9.828E-01
BI-210M   -1.259E-03        13970.0     1.758E-01    1.758E-01    6.705E-01
RA-224     6.967E+00           73.0     5.084E+00    5.104E+00    1.690E+01
AC-228     8.191E+00           13.5     1.103E+00    1.180E+00    2.271E+00
TH-227     1.831E-01         1726.0     3.161E+00    3.161E+00    1.074E+01
TH-229    -1.684E+00          184.7     3.111E+00    3.114E+00    1.078E+01
TH-234     1.335E+01           38.6     5.150E+00    5.197E+00    1.491E+01
PA-231    -2.330E+00          222.8     5.192E+00    5.193E+00    1.839E+01
PA-233     3.810E-01          119.3     4.545E-01    4.550E-01    1.304E+00
PA-234     5.094E-02         1265.0     6.445E-01    6.445E-01    2.269E+00
PA-234M    3.605E+01           81.9     2.953E+01    2.958E+01    1.008E+02
U-235      6.740E-01           65.3     4.404E-01    4.417E-01    3.967E+00
AM-241     6.617E-01           73.0     4.830E-01    4.843E-01    1.608E+00
Np-237     2.454E+00           38.9     9.555E-01    9.652E-01    3.006E+00
Ir-192     7.515E-01           18.4     1.382E-01    1.451E-01    5.589E-01
Cs-136     5.147E-02          385.1     1.982E-01    1.983E-01    7.556E-01
Np-239     2.977E-01          129.7     3.859E-01    3.863E-01    1.333E+00
Nd-147    -8.055E-01          180.5     1.454E+00    1.455E+00    5.210E+00
-----------------------------------------------------------------------------
Total      2.656E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:50 PMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140329.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-9-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140329.An1

 Acquisition information
        Start time:                 2/5/2014 4:29:04 PM
        Live time:               1800
        Real time:               1828
        Dead time:                  1.54 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:28:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-01-12_0520.PBC
                                                 1/12/2014 5:20:13 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1463

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.65       21.  31.08   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    58.89       16.  73.00   0.85  3.701E-02    59.54  35.900    PBC<MDA AM241 
    63.34       37.  25.25   1.19  4.005E-02    63.29   3.810    PBC<MDA TH234 
    77.25       96.  20.53   0.83  4.895E-02
    81.44       20.  60.27   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
                                                80.99  34.060  6.312E-01 BA133 
    86.49       31.  38.94   0.88  5.279E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.047E+00 EU155 
    88.04       21.  73.96   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    89.72       43.  34.73   0.69  5.378E-02
    92.52       18.  37.59   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
    93.28       46.  32.43   0.89  5.470E-02    93.35   5.561    PBC<MDA AC228 
    97.73        3. 427.28   0.89  5.550E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.726E-01 Np239 
                                                97.50  30.000  8.676E-02 Gd153 
    98.01        2. 496.95   0.89  5.580E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.223E-01 Np239 
   102.77        3. 388.13   0.90  5.622E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.20  21.800  1.299E-01 Gd153 
   103.70       17.  65.44   0.90  5.626E-02   103.70  24.000    PBC<MDA Np239 
   105.31        6. 187.47   0.90  5.638E-02   105.31  21.200    PBC<MDA EU155 
   106.13        7. 129.66   0.90  5.643E-02   106.13  22.700    PBC<MDA Np239 
   121.96        6. 158.75   0.92  5.606E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.516E-02 CO57  
   122.10        7. 153.93   0.92  5.608E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.755E-02 CO57  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   133.79       14.  75.09   0.93  5.467E-02   133.02  43.300    PBC<MDA HF181 
   136.24       12.  71.12   0.93  5.459E-02   133.54  11.090    PBC<MDA CE144 
   137.60        2. 515.98   0.93  5.413E-02   136.30   5.850    PBC<MDA HF181 
   138.52        8.  98.38   0.93  5.410E-02   136.47  10.680    PBC<MDA CO57  
   140.46       12. 100.53   0.94  5.336E-02   140.51  89.300    PBC<MDA Tc99m 
   147.85       23.  37.11   0.94  5.237E-02   145.44  48.200    PBC<MDA CE141 
   163.07        3. 295.55   0.96  4.826E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  7.561E-01 U235  
   163.22        3. 361.09   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  6.209E-01 U235  
   204.85       14.  61.26   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   238.61      154.  11.13   1.11  3.602E-02   238.63  43.300  5.199E+00 PB212 
   241.03       18.  72.97   1.04  3.572E-02   240.99   4.100    PBC<MDA RA224 
   242.04       36.  31.47   1.04  3.560E-02   242.00   7.430  7.501E+00 PB214 
   278.12       11.  66.10   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
   295.34       69.  19.22   0.79  3.007E-02   295.09  19.300  6.569E+00 PB214 
                                               295.95  30.160  4.214E+00 Ir192 
                                               295.95  30.160  4.214E+00 Ir192 
   298.21        1. 831.72   1.10  2.966E-02   300.07   2.460    PBC<MDA PA231 
   298.90        5. 145.83   1.10  2.966E-02   300.18   6.200    PBC<MDA PA233 
   298.92        5. 148.17   1.10  2.965E-02   300.18   6.200    PBC<MDA PA233 
   311.77        4. 187.03   1.12  2.869E-02   312.01  36.000    PBC<MDA PA233 
   319.80        1. 654.28   1.13  2.807E-02   320.08   9.940    PBC<MDA CR51  
   328.48        4. 213.46   1.13  2.744E-02   328.76  20.300    PBC<MDA La140 
   338.50       39.  21.88   0.62  2.677E-02   338.32  12.010  6.768E+00 AC228 
   352.00      106.  11.24   1.36  2.588E-02   351.93  37.600  6.052E+00 PB214 
   364.25        1. 892.61   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   427.94        3. 200.65   1.23  2.186E-02   427.88  29.600    PBC<MDA SB125 
   462.89        9.  77.00   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
   466.23        8.  61.46   1.27  2.022E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  4.200E-01 Ir192 
   477.12        6. 103.51   1.28  1.987E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.620E+00 BE7   
   477.14        6. 117.42   1.28  1.990E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.478E+00 BE7   
   510.34       19.  43.37   1.31  1.870E-02   511.86  20.000    PBC<MDA RH106 
   583.44       49.  14.89   1.12  1.669E-02   583.02  84.500  1.927E+00 TL208 
   600.44        6. 117.45   1.40  1.626E-02   600.50  17.860    PBC<MDA SB125 
   609.16       80.  10.85   1.37  1.605E-02   609.31  46.090  6.011E+00 BI214 
                                               610.30   5.750  4.825E+01 RU103 
                                               610.30   5.750  4.825E+01 RU103 
   609.23       72.  13.59   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.323E+01 RU103 
   617.79        2. 296.93   1.42  1.585E-02   618.06  99.100    PBC<MDA PM144 
   623.19        4. 102.23   1.42  1.576E-02   621.92   9.930    PBC<MDA RH106 
   635.70        3. 198.95   1.43  1.546E-02   635.89  11.310    PBC<MDA SB125 
   721.63        6.  84.59   1.51  1.380E-02   722.79  10.810    PBC<MDA SB124 
   722.53        1. 687.36   1.51  1.380E-02   722.94  90.840    PBC<MDA AG108M
   760.93        5.  92.94   1.55  1.314E-02   763.94  22.280    PBC<MDA AG110M
   794.37        5. 101.33   1.58  1.266E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  2.499E-01 CS134 
   803.51        5.  71.53   1.58  1.258E-02   801.95   8.690    PBC<MDA CS134 
                                               801.95   8.690  2.704E+00 CS134 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   807.30        0. 841.42   1.59  1.246E-02   810.78  99.460    PBC<MDA CO58  
   818.35        1. 385.14   1.60  1.235E-02   818.50 100.000    PBC<MDA Cs136 
   837.01        2. 323.53   1.61  1.213E-02   834.85  99.980    PBC<MDA MN54  
   861.32        3. 185.60   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   885.53        1. 391.30   1.65  1.157E-02   884.68  72.680    PBC<MDA AG110M
   911.19       53.  17.42   2.00  1.122E-02   911.07  29.000  9.020E+00 AC228 
   969.26       26.  29.16   0.69  1.062E-02   968.97  17.460  7.793E+00 AC228 
  1001.36        6.  81.91   1.75  1.031E-02  1001.00   0.837    PBC<MDA PA234M
  1050.26        3. 163.91   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
  1078.27        4. 112.56   1.81  9.646E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.30       19.  25.59   1.85  9.311E-03  1120.29  15.100  7.604E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.38       13.  52.55   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.709E-01 Sc46  
  1121.31        2. 380.24   1.85  9.303E-03  1121.30  34.900    PBC<MDA Ta182 
  1173.80        2. 294.31   1.89  8.929E-03  1173.24  99.900    PBC<MDA CO60  
  1270.82        2. 188.52   1.96  8.280E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.906E-01 EU154 
  1271.16        2. 173.53   1.96  8.280E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.367E-01 EU154 
  1384.42        1. 386.75   2.04  7.678E-03  1384.30  24.290    PBC<MDA AG110M
  1460.78      198.   7.04   1.37  7.309E-03  1460.83  10.670  1.412E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.57    77.25        83.        95. 1.951E+03   16.90   0.832  -        
   358.44    89.72        55.        41. 7.606E+02   30.05   0.883  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.17    46.65        63.        21.     0.011    31.08   0.836s
 TH-227    198.30    49.69        58.        -2.    -0.001   681.69   0.840s
 AM-241    235.11    58.89        59.        16.     0.009    73.00   0.850s
 TH-234    252.92    63.34        67.        37.     0.020    25.25   1.191s
 BA-133    325.34    81.44        60.        20.     0.011    60.27   0.874s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-237    345.53    86.49        55.        31.     0.017    38.94   0.880D
 EU-155    344.23    86.16        76.       -17.    -0.009    78.23   0.880 
 Cd-109    351.73    88.04       106.        21.     0.011    73.96   0.881D
 Nd-147    363.41    90.96       195.       -31.    -0.017    65.27   0.885s
 TH-234    369.93    92.59       122.        18.     0.010    37.59   0.886D
 AC-228    372.97    93.35        86.        46.     0.025    32.43   0.887D
 Gd-153    390.49    97.73        60.         3.     0.001   427.28   0.892s
 Np-239    391.63    98.01        41.         2.     0.001   496.95   0.894s
 Gd-153    410.65   102.77        60.         3.     0.002   388.13   0.898s
 Np-239    414.38   103.70        54.        17.     0.009    65.44   0.898D
 EU-155    420.83   105.31        60.         6.     0.003   187.47   0.900D
 Np-239    424.10   106.13        36.         7.     0.004   129.66   0.901D
 EU-152    487.96   122.10        50.         7.     0.004   153.93   0.918s
 CO-57     487.44   121.96        50.         6.     0.004   158.75   0.918s
 EU-154    491.57   123.00        57.        -6.    -0.003   187.42   0.919s
 HF-181    534.77   133.79        51.        14.     0.008    75.09   0.930s
 CE-144    544.56   136.24        31.        12.     0.007    71.12   0.930s
 HF-181    549.99   137.60        52.         2.     0.001   515.98   0.933s
 CO-57     553.68   138.52        30.         8.     0.005    98.38   0.934s
 Tc-99m    561.42   140.46        66.        12.     0.007   100.53   0.938s
 U-235     576.68   144.27        68.        -8.    -0.004   223.49   0.941s
 CE-141    591.00   147.85        24.        23.     0.013    37.11   0.943 
 Ba-140    652.48   163.22        48.         3.     0.002   361.09   0.961s
 U-235     651.86   163.07        47.         3.     0.002   295.55   0.962s
 CE-139    663.06   165.86        68.       -10.    -0.005   122.61   0.965s
 TH-229    773.99   193.60        53.        -6.    -0.003   184.71   0.994s
 U-235     819.02   204.85        35.        14.     0.008    61.26   1.007s
 TH-229    843.02   210.85        45.        -1.    -0.001   667.48   1.012s
 PB-212    954.15   238.63        55.       136.     0.075    10.74   1.041D
 RA-224    963.57   240.99        81.        18.     0.010    72.97   1.044D
 PB-214    967.61   242.00        45.        36.     0.020    31.47   1.045D
 EU-152    973.91   243.57        70.       -12.    -0.007   102.69   1.048s
 Cd-113m  1054.56   263.73        27.        -3.    -0.002   276.92   1.067s
 TL-208   1112.13   278.12        32.        11.     0.006    66.10   1.081 
 PB-214   1181.02   295.34        25.        69.     0.038    19.22   0.787s
 Ir-192   1180.68   295.26        26.        57.     0.031    18.38   1.101s
 PB-212   1195.24   298.90        23.         5.     0.003   145.83   1.105 
 PA-231   1192.48   298.21        24.         1.     0.000   831.72   1.105s
 PA-233   1195.32   298.92        23.         5.     0.003   148.17   1.105s
 PA-231   1205.73   301.52        30.        -4.    -0.002   222.81   1.107s
 BA-133   1205.67   301.51        29.        -4.    -0.002   204.00   1.108s
 BI-210M  1230.50   307.71        17.        -1.     0.000   888.31   1.110s
 Ir-192   1233.60   308.49        30.        -6.    -0.003   134.47   1.113s
 PA-233   1246.73   311.77        21.         4.     0.002   187.03   1.117s
 CR-51    1278.83   319.80        18.         1.     0.001   654.28   1.125s
 La-140   1313.58   328.48        32.         4.     0.002   213.46   1.134s
 AC-228   1353.67   338.50        11.        39.     0.022    21.88   0.617s
 Cs-136   1360.56   340.23        50.       -10.    -0.005   105.75   1.146s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181   1383.34   345.92        34.        -6.    -0.003   144.11   1.151s
 PB-214   1407.65   352.00         9.       106.     0.059    11.24   1.361s
 BA-133   1427.77   357.03        23.        -3.    -0.002   231.67   1.161s
 I-131    1456.67   364.25        21.         1.     0.000   892.61   1.170s
 SB-125   1711.45   427.94        19.         3.     0.002   200.65   1.233s
 AG-108M  1737.68   434.50        20.        -6.    -0.003   117.27   1.239s
 pm-146   1815.05   453.84        28.        -1.    -0.001   569.44   1.259s
 SB-125   1851.25   462.89        18.         9.     0.005    77.00   1.268 
 Ir-192   1864.60   466.23         8.         8.     0.004    61.46   1.272s
 PM-144   1908.24   477.14        19.         6.     0.003   117.42   1.281s
 BE-7     1908.18   477.12        17.         6.     0.003   103.51   1.282s
 La-140   1953.15   488.36        20.        -4.    -0.002   187.34   1.291s
 RU-103   1989.66   497.49        25.        -2.    -0.001   349.06   1.300s
 RH-106   2041.06   510.34        23.        19.     0.010    43.37   1.315s
 Nd-147   2124.29   531.15        17.        -3.    -0.002   180.51   1.333s
 Ba-140   2147.33   536.91        18.        -5.    -0.003   123.60   1.339s
 CS-134   2274.65   568.74        18.        -4.    -0.002   175.15   1.369s
 PA-234   2274.43   568.68        19.        -4.    -0.002   151.85   1.370s
 BI-207   2274.45   568.69        18.        -4.    -0.002   149.54   1.370s
 TL-208   2333.49   583.44         8.        49.     0.027    14.89   1.118s
 SB-125   2401.48   600.44        20.         6.     0.003   117.45   1.399s
 CS-134   2424.94   606.31        36.       -10.    -0.006    90.35   1.403s
 BI-214   2436.35   609.16         5.        80.     0.044    10.85   1.367s
 RU-103   2436.62   609.23        12.        72.     0.040    13.59   1.408s
 AG-108M  2445.92   611.55        17.        -3.    -0.002   176.24   1.412s
 PM-144   2470.89   617.79        14.         2.     0.001   296.93   1.415s
 RH-106   2492.50   623.19         8.         4.     0.002   102.23   1.419s
 SB-125   2542.53   635.70        15.         3.     0.002   198.95   1.432s
 AG-110M  2631.11   657.85        16.        -4.    -0.002   149.95   1.452s
 NB-94    2798.44   699.68        14.        -1.     0.000   796.95   1.493s
 SB-124   2886.25   721.63        10.         6.     0.003    84.59   1.511s
 AG-108M  2889.86   722.53        14.         1.     0.000   687.36   1.511s
 EU-154   2894.46   723.68        20.        -3.    -0.002   212.32   1.511s
 ZR-95    2895.26   723.88        21.        -3.    -0.002   194.13   1.512s
 pm-146   2977.81   744.52        19.        -5.    -0.003   127.46   1.533s
 ZR-95    3028.37   757.16        20.        -4.    -0.002   166.53   1.541s
 AG-110M  3043.47   760.93         7.         5.     0.003    92.94   1.548s
 PA-234M  3065.51   766.44        18.        -2.    -0.001   297.43   1.550s
 EU-152   3118.72   779.74        18.        -5.    -0.003   126.42   1.561s
 CS-134   3177.20   794.37        10.         5.     0.003   101.33   1.576s
 CS-134   3213.78   803.51         5.         5.     0.003    71.53   1.581s
 CO-58    3228.93   807.30         5.         0.     0.000   841.42   1.589s
 Cs-136   3273.15   818.35         9.         1.     0.001   385.14   1.596s
 MN-54    3347.78   837.01        11.         2.     0.001   323.53   1.610s
 Co-56    3388.49   847.19        20.        -2.    -0.001   311.73   1.620s
 TL-208   3445.01   861.32        15.         3.     0.002   185.60   1.632s
 PA-234   3541.87   885.53         4.         1.     0.000   391.30   1.649s
 PA-234   3532.82   883.27        14.        -2.    -0.001   246.14   1.651s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:50 PMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140329.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3539.76   885.00        12.        -3.    -0.002   176.79   1.653s
 y-88     3591.54   897.95        20.        -4.    -0.002   165.94   1.664s
 AC-228   3644.52   911.19         5.        53.     0.029    17.42   1.997s
 PA-234   3782.24   945.62        20.        -3.    -0.002   190.77   1.704s
 EU-152   3853.29   963.39        28.        -4.    -0.002   204.36   1.719s
 AC-228   3876.79   969.26         7.        26.     0.014    29.16   0.692s
 EU-154   3983.97   996.06        16.        -1.    -0.001   405.00   1.746s
 PA-234M  4005.17  1001.36         8.         6.     0.003    81.91   1.750s
 EU-154   4011.95  1003.05        15.        -2.    -0.001   251.12   1.753s
 RH-106   4200.79  1050.26        11.         3.     0.002   163.91   1.790s
 BI-207   4252.22  1063.12        11.        -2.    -0.001   290.28   1.801s
 Ga-68    4312.82  1078.27         9.         4.     0.002   112.56   1.812s
 ZN-65    4460.50  1115.19        21.        -1.     0.000   765.89   1.842s
 BI-214   4480.89  1120.29         6.        19.     0.011    25.59   1.845D
 Sc-46    4481.27  1120.38        17.        13.     0.007    52.55   1.845s
 Ta-182   4484.94  1121.30        25.         2.     0.001   380.24   1.846D
 CO-60    4694.95  1173.80        12.         2.     0.001   294.31   1.887s
 Ta-182   4762.26  1190.63        22.        -4.    -0.002   172.27   1.898s
 Ta-182   4895.41  1223.92        20.        -2.    -0.001   341.49   1.923s
 NA-22    5083.00  1270.82         6.         2.     0.001   188.52   1.963s
 EU-154   5084.36  1271.16         7.         2.     0.001   173.53   1.963s
 FE-59    5168.54  1292.20        11.        -3.    -0.002   156.92   1.975s
 CO-60    5321.23  1330.38        13.        -1.     0.000   677.96   2.005s
 AG-110M  5537.38  1384.42         6.         1.     0.001   386.75   2.042s
 K-40     5842.81  1460.78         4.       198.     0.110     7.04   1.372s
 Co-56    7077.30  1769.43         7.        -2.    -0.001   169.17   2.294s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.6196E+00                                      5.31E+01             
                           477.60 1.620E+00 ?(  5.803E+00 1.04E+02 1.05E+01 G  
 
NA-22    C   1.3754E-01                                      9.50E+02             
                          1274.53 1.375E-01 ?(  9.755E-01 1.89E+02 9.99E+01 G  
 
K-40     N   1.4117E+02                                      4.66E+11             
                          1460.83 1.412E+02  (P 8.430E+00 7.04E+00 1.07E+01 G  
 
Sc-46    F   3.8545E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  8.038E-01 1.00E+03 1.00E+02 G  
                          1120.55 7.709E-01 ?(  1.294E+00 5.25E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:50 PMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   1.8652E-01                                      2.77E+01             
                           320.08 1.865E-01 ?(  4.510E+00 6.54E+02 9.94E+00 G  
 
MN-54    C   6.9430E-02                                      3.12E+02             
                           834.85 6.943E-02 ?(  8.406E-01 3.24E+02 1.00E+02 G  
 
Co-56    C  -9.6789E-02                                      7.73E+01             
                           846.77-9.679E-02 ?(  1.095E+00 3.12E+02 9.99E+01 G  
                          1238.28 0.000E+00 +   1.651E+00 1.00E+03 6.61E+01 G  
                          1037.84-1.770E-01 %   7.383E+00 1.09E+03 1.41E+01 G  
                          1771.35-1.449E+00 +   9.073E+00 1.69E+02 1.55E+01  A 
 
CO-57    C   1.5684E-01                                      2.72E+02             
                           122.06 7.516E-02  (  4.123E-01 1.59E+02 8.56E+01 G  
                           136.47 8.115E-01 ?(  2.725E+00 9.84E+01 1.07E+01 G  
 
CO-58    C   1.7557E-02                                      7.09E+01             
                           810.78 1.756E-02 ?(  5.994E-01 8.41E+02 9.95E+01 G  
 
CO-60    F   2.7915E-02                                      1.93E+03             
                          1332.50-5.330E-02 ?(  1.363E+00 6.78E+02 1.00E+02 G  
                          1173.24 1.092E-01 ?(  1.192E+00 2.94E+02 9.99E+01 G  
 
ZN-65    F  -9.9235E-02                                      2.44E+02             
                          1115.55-9.924E-02 ?(  2.797E+00 7.66E+02 5.06E+01 G  
 
NB-94    I  -2.7062E-02                                      7.41E+06             
                           702.63-2.706E-02 &(  8.110E-01 7.97E+02 9.79E+01 G  
                           871.10 0.000E+00 +   7.951E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I  -3.0683E-01                                      6.40E+01             
                           756.73-3.068E-01 ?(  1.814E+00 1.67E+02 5.45E+01 G  
                           724.20-3.157E-01 +   2.188E+00 1.94E+02 4.42E+01 G  
 
RU-103   I  -6.5869E-02                                      3.93E+01             
                           497.05-6.587E-02 ?(  8.288E-01 3.49E+02 9.09E+01 G  
                           610.30 4.323E+01 ?   1.121E+01 1.36E+01 5.75E+00 GA 
 
RH-106   I   2.8368E+00                                      3.74E+02             
                           621.92 1.536E+00 ?(  5.527E+00 1.02E+02 9.93E+00 G  
                          1050.36 1.112E+01 &(  6.609E+01 1.64E+02 1.56E+00 G  
                           511.86 2.754E+00 &   3.727E+00 4.34E+01 2.00E+01 GA 
 
AG-108M  C  -1.6549E-01                                      1.53E+05             
                           433.94-1.655E-01 ?(  6.753E-01 1.17E+02 9.05E+01 G  
                           722.94 3.465E-02 +   8.943E-01 6.87E+02 9.08E+01 G  
                           614.28-1.339E-01 &   8.455E-01 1.76E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:50 PMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.0750E-01                                      2.50E+02             
                           884.68-1.929E-01 ?(  1.240E+00 1.77E+02 7.27E+01 G  
                           657.76-1.563E-01 +   8.342E-01 1.50E+02 9.46E+01 G  
                           937.49 6.385E-03 %   2.832E+00 1.16E+04 3.44E+01 G  
                          1384.30 2.731E-01 ?(  4.158E+00 3.87E+02 2.43E+01 G  
                           763.94 9.068E-01 ?(  2.932E+00 9.29E+01 2.23E+01 G  
 
SN-113   F  -4.0889E-04                                      1.15E+02             
                           391.69-4.089E-04 &(  9.502E-01 6.31E+04 6.40E+01 G  
 
SB-124   F   1.5455E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  2.571E-01 1.00E+03 9.83E+01 G  
                          1690.98 0.000E+00 ?(  1.341E+00 1.00E+03 4.78E+01 G  
                           722.79 2.243E+00 ?(  6.487E+00 8.46E+01 1.08E+01 G  
 
SB-125   I   8.8975E-01                                      1.01E+03             
                           427.88 2.720E-01 ?(  1.959E+00 2.01E+02 2.96E+01 G  
                           600.50 1.105E+00  (  4.518E+00 1.17E+02 1.79E+01 G  
                           635.89 9.034E-01 ?(  6.515E+00 1.99E+02 1.13E+01 G  
                           463.37 2.254E+00 ?(  5.838E+00 7.70E+01 1.05E+01 G  
 
I-131    I   1.9760E-02                                      8.02E+00             
                           364.48 1.976E-02 &(  6.496E-01 8.93E+02 8.17E+01 G  
                           284.30 0.000E+00 -   9.998E+00 1.00E+03 6.14E+00 G  
                           636.97-1.545E-01 %   1.132E+01 1.96E+03 7.17E+00 G  
 
Gd-153   F   1.0490E-01                                      2.42E+02             
                            97.50 8.676E-02 &(  1.299E+00 4.27E+02 3.00E+01 G  
                           103.20 1.299E-01 &(  1.765E+00 3.88E+02 2.18E+01 G  
 
Ga-68    C   8.7007E+00                                      4.71E-02             
                          1077.40 8.701E+00 &(  3.467E+01 1.13E+02 3.30E+00 G  
 
Tc-99m   I   1.4349E-01                                      2.51E-01             
                           140.51 1.435E-01  (  4.878E-01 1.01E+02 8.93E+01 G  
 
BA-133   F  -1.0582E-01                                      3.85E+03             
                           356.00-1.058E-01 &(  8.772E-01 2.32E+02 6.20E+01 G  
                           302.85-3.942E-01 +   2.844E+00 2.04E+02 1.83E+01 G  
                           383.84-7.388E-02 %   6.328E+00 2.32E+03 8.94E+00 GA 
                            80.99 6.312E-01 ?   1.249E+00 6.03E+01 3.41E+01 GA 
 
CS-134   I  -1.0323E-01                                      7.54E+02             
                           604.71-3.532E-01 ?(  1.081E+00 9.04E+01 9.76E+01 G  
                           795.87 2.499E-01 +   8.855E-01 1.01E+02 8.55E+01 G  
                           569.32-7.601E-01 +   4.757E+00 1.75E+02 1.54E+01 G  
                           801.95 2.704E+00 ?(  6.447E+00 7.15E+01 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:50 PMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 4.909E-02 %   8.375E+00 4.54E+03 8.35E+00 G  
 
CS-137   I  -1.3368E-02                                      1.10E+04             
                           661.66-1.337E-02 %(  8.631E-01 1.70E+03 8.52E+01 G  
 
CE-139   F  -1.4059E-01                                      1.38E+02             
                           165.85-1.406E-01 ?(  5.872E-01 1.23E+02 7.99E+01 G  
 
Ba-140   I  -4.1806E-01                                      1.28E+01             
                           537.26-6.535E-01 ?(  2.831E+00 1.24E+02 2.44E+01 G  
                           162.66 5.053E-01 ?(  6.427E+00 3.61E+02 6.22E+00 G  
                           304.85-4.168E-03 %   1.273E+01 8.39E+04 4.29E+00 G  
 
La-140   I   6.8006E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.371E-01 1.00E+03 9.54E+01 G  
                           487.02-2.216E-01 +   1.481E+00 1.87E+02 4.55E+01 G  
                           328.76 3.876E-01 ?(  2.918E+00 2.13E+02 2.03E+01 G  
                           815.77 0.000E+00 -   1.420E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   5.0093E-01                                      3.25E+01             
                           145.44 5.009E-01 ?(  5.652E-01 3.71E+01 4.82E+01 G  
 
CE-144   I   1.1178E+00                                      2.85E+02             
                           133.54 1.118E+00  (  2.646E+00 7.11E+01 1.11E+01 G  
 
PM-144   C   9.7147E-02                                      3.63E+02             
                           696.54 1.313E-02 &(  8.867E-01 1.81E+03 9.90E+01 G  
                           618.06 6.561E-02 ?(  7.179E-01 2.97E+02 9.91E+01 G  
                           476.81 3.696E-01  (  1.514E+00 1.17E+02 4.20E+01 G  
 
EU-152   F   1.2046E-01                                      4.94E+03             
                           344.29 0.000E+00 &(  2.493E+00 1.00E+03 2.65E+01 G  
                          1112.07-7.186E-02 &   8.144E+00 2.95E+03 1.36E+01 G  
                           121.78 2.322E-01 ?(  1.234E+00 1.54E+02 2.86E+01 G  
                           778.92-1.666E+00 +   7.396E+00 1.26E+02 1.29E+01 G  
                           964.11-1.344E+00 +   9.723E+00 2.04E+02 1.46E+01 G  
                           244.69-2.491E+00 &   8.652E+00 1.03E+02 7.58E+00 G  
                          1408.00-5.809E-04 %   5.766E+00 2.52E+05 2.10E+01 GA 
 
EU-154   I   3.2378E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  1.032E+01 1.00E+03 1.23E+01 G  
                           123.10-1.419E-01 +   9.204E-01 1.87E+02 4.08E+01 G  
                          1274.54 4.367E-01 ?(  2.826E+00 1.74E+02 3.52E+01 G  
                           723.36-6.110E-01 +   4.657E+00 2.12E+02 2.02E+01 G  
                          1004.77-6.754E-01 +   6.202E+00 2.51E+02 1.80E+01 G  
                           996.33-7.217E-01 +   1.079E+01 4.05E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:50 PMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   2.7832E-01                                      1.81E+03             
                           105.31 2.783E-01  (  1.804E+00 1.87E+02 2.12E+01 G  
                            86.54-5.691E-01 +   1.486E+00 7.82E+01 3.07E+01 G  
 
HF-181   F   1.2857E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  8.250E-01 1.00E+03 8.05E+01 G  
                           133.02 3.378E-01 &(  8.463E-01 7.51E+01 4.33E+01 G  
                           345.83-8.408E-01 +   4.209E+00 1.44E+02 1.51E+01 G  
                           136.30 3.490E-01 ?(  6.352E+00 5.16E+02 5.85E+00 G  
 
Ta-182   F   3.2481E-01                                      1.14E+02             
                          1121.30 3.248E-01  (  4.459E+00 3.80E+02 3.49E+01 G  
                          1221.41-4.583E-01 +   5.688E+00 3.41E+02 2.70E+01 G  
                          1189.05-1.562E+00 +   9.537E+00 1.72E+02 1.62E+01 G  
 
TL-208   N   1.9274E+00                                      6.98E+02             
                           583.02 1.927E+00  (P 6.288E-01 1.49E+01 8.45E+01 G  
                           277.28 3.174E+00 + P 8.018E+00 6.61E+01 6.31E+00 G  
                           860.56 1.113E+00 - P 7.857E+00 1.86E+02 1.24E+01 G  
 
pm-146   C  -6.2825E-01                                      2.02E+03             
                           747.16-6.283E-01 ?(  2.807E+00 1.27E+02 3.40E+01 G  
                           735.72 0.000E+00 +   3.882E+00 1.00E+03 2.25E+01 G  
                           453.88-5.516E-02 +   1.135E+00 5.69E+02 6.50E+01 G  
 
y-88     F  -2.0926E-01                                      1.07E+02             
                           898.04-2.093E-01 ?(  1.233E+00 1.66E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.973E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -7.6588E+02                                      5.33E+03             
                           263.70-7.659E+02 ?(  7.578E+03 2.77E+02 6.00E-03   K
 
Cd-109   F   5.6816E+00                                      4.53E+02             
                            88.04 5.682E+00  (  1.396E+01 7.40E+01 3.79E+00 G  
 
PB-210   N   1.0801E+01                                      8.14E+03             
                            46.54 1.080E+01  (P 2.084E+01 3.11E+01 4.25E+00 G  
 
PB-212   N   4.8342E+00                                      6.98E+02             
                           238.63 4.834E+00  (P 1.331E+00 1.07E+01 4.33E+01 G  
                           300.03 2.794E+00 -   1.431E+01 1.46E+02 3.28E+00 GA 
 
PB-214   N   6.2275E+00                                      5.84E+05             
                           351.93 6.052E+00  (  9.529E-01 1.12E+01 3.76E+01 G  
                           295.09 6.569E+00  (  2.503E+00 1.92E+01 1.93E+01 G  
                           242.00 7.501E+00     7.157E+00 3.15E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 4:59:50 PMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -1.4320E-01                                      1.18E+04             
                           569.70-1.432E-01 ?(  7.583E-01 1.50E+02 9.77E+01 G  
                          1063.66-1.303E-01 +   1.409E+00 2.90E+02 7.45E+01 G  
 
BI-214   N   6.4040E+00                                      5.84E+05             
                           609.31 6.011E+00 @(P 9.828E-01 1.08E+01 4.61E+01 G  
                          1120.29 7.604E+00  (P 5.489E+00 2.56E+01 1.51E+01 G  
                          1764.49-8.404E-01 % P 4.866E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T  -1.2585E-03                                      1.10E+09             
                           265.83-1.258E-03 &(  6.705E-01 1.40E+04 5.00E+01 G  
                           304.90-4.529E-02 +   1.497E+00 8.88E+02 2.80E+01 G  
 
RA-224   N   6.9673E+00                                      6.98E+02             
                           240.99 6.967E+00  (  1.690E+01 7.30E+01 4.10E+00 G  
 
AC-228   N   8.1911E+00                                      2.10E+03             
                           911.07 9.020E+00  (  2.271E+00 1.74E+01 2.90E+01 G  
                           968.97 7.793E+00  (  4.508E+00 2.92E+01 1.75E+01 G  
                           338.32 6.768E+00  (  3.119E+00 2.19E+01 1.20E+01 G  
                            93.35 8.323E+00     8.408E+00 3.24E+01 5.56E+00 XA 
 
TH-227   N   1.8312E-01                                      7.95E+03             
                           235.97 1.831E-01 %(  1.074E+01 1.73E+03 1.23E+01 G  
                            50.14-3.896E-01 +   9.355E+00 6.82E+02 8.00E+00 G  
                           256.24 1.578E-01 %   6.608E+00 1.16E+03 7.00E+00 G  
 
TH-229   N  -1.6844E+00                                      2.68E+06             
                           193.51-1.684E+00 ?(  1.078E+01 1.85E+02 4.40E+00 G  
                           210.85-6.680E-01 +   1.584E+01 6.67E+02 2.99E+00 G  
 
TH-234   N   1.3346E+01                                      1.63E+12             
                            63.29 1.335E+01 *(P 1.491E+01 2.53E+01 3.81E+00 G  
                            92.59 3.354E+00 - P 9.873E+00 3.76E+01 5.58E+00 G  
 
PA-231   N  -2.3300E+00                                      1.20E+07             
                           302.65-2.330E+00 ?(  1.839E+01 2.23E+02 2.88E+00 G  
                           300.07 6.415E-01 +   1.949E+01 8.32E+02 2.46E+00 G  
 
PA-233   C   3.8096E-01                                      7.82E+08             
                           312.01 1.957E-01 ?(  1.304E+00 1.87E+02 3.60E+01 G  
                           300.18 1.456E+00 ?(  7.585E+00 1.48E+02 6.20E+00 G  
 
PA-234   N   5.0941E-02                                      1.63E+12             
                           131.29 5.094E-02 %(  2.269E+00 1.27E+03 1.80E+01 G  
                           946.02-1.334E+00 +   9.084E+00 1.91E+02 1.34E+01 G  
                           569.47-1.715E+00 +   9.219E+00 1.52E+02 8.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24-1.106E+00 +   9.987E+00 2.46E+02 9.60E+00 G  
                           880.53 6.384E-01 ?   1.006E+01 3.91E+02 6.00E+00 GA 
 
PA-234M  N   3.6049E+01                                      1.63E+12             
                          1001.00 3.605E+01 ?(  1.008E+02 8.19E+01 8.37E-01 G  
                           766.41-3.007E+01 -   3.257E+02 2.97E+02 2.94E-01 G  
 
U-235    N   6.7398E-01                                      2.57E+11             
                           143.79-7.744E-01  (P 3.967E+00 2.23E+02 1.10E+01 G  
                           205.33 3.759E+00 ?(P 8.163E+00 6.13E+01 5.01E+00 G  
                           163.38 7.561E-01 &(  7.851E+00 2.96E+02 5.08E+00 G  
 
AM-241   T   6.6171E-01                                      1.58E+05             
                            59.54 6.617E-01 ?(  1.608E+00 7.30E+01 3.59E+01 G  
 
Np-237   F   2.4536E+00                                      2.14E+06             
                            86.49 2.454E+00  (  3.006E+00 3.89E+01 1.31E+01 G  
 
Ir-192   F   7.5146E-01                                      7.40E+01             
                           316.49 3.623E-03 %(  5.589E-01 4.18E+03 8.70E+01 G  
                           468.06 4.200E-01 ?(  8.376E-01 6.15E+01 5.18E+01 G  
                           308.44-3.630E-01 +   1.696E+00 1.34E+02 3.18E+01 G  
                           295.95 3.478E+00 ?(  1.623E+00 1.84E+01 3.02E+01 G  
 
Cs-136   F   5.1470E-02                                      1.30E+01             
                           818.50 5.147E-02 ?(  7.556E-01 3.85E+02 1.00E+02 G  
                          1048.07 0.000E+00 -   1.722E+00 1.00E+03 8.00E+01 G  
                           340.57-4.396E-01 +   1.581E+00 1.06E+02 4.69E+01 G  
 
Np-239   T   2.9765E-01                                      2.36E+00             
                           103.70 7.029E-01     1.520E+00 6.54E+01 2.40E+01 X  
                           106.13 2.976E-01  (  1.333E+00 1.30E+02 2.27E+01 G  
                            99.50 1.223E-01 ?   2.160E+00 4.97E+02 1.50E+01 X  
 
Nd-147      -8.0552E-01                                      1.11E+01             
                           531.00-8.055E-01 ?(  5.210E+00 1.81E+02 1.30E+01 G  
                            91.10-1.141E+00 +   2.460E+00 6.53E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.65        63.        21.     0.011    31.08   1.080E+01  P
 TH-227      49.69        58.        -2.    -0.001   681.69  -3.896E-01   
 AM-241      58.89        59.        16.     0.009    73.00   6.617E-01   
 BA-133      81.44        60.        20.     0.011    60.27   6.312E-01   
 Nd-147      90.96       195.       -31.    -0.017    65.27  -1.141E+00   
 Gd-153      97.73        60.         3.     0.001   427.28   8.676E-02   
 Gd-153     102.77        60.         3.     0.002   388.13   1.299E-01   
 EU-152     122.10        50.         7.     0.004   153.93   2.322E-01   
 CO-57      121.96        50.         6.     0.004   158.75   7.516E-02   
 EU-154     123.00        57.        -6.    -0.003   187.42  -1.419E-01   
 HF-181     133.79        51.        14.     0.008    75.09   3.378E-01   
 CE-144     136.24        31.        12.     0.007    71.12   1.118E+00   
 HF-181     137.60        52.         2.     0.001   515.98   3.490E-01   
 CO-57      138.52        30.         8.     0.005    98.38   8.115E-01   
 Tc-99m     140.46        66.        12.     0.007   100.53   1.435E-01   
 U-235      144.27        68.        -8.    -0.004   223.49  -7.744E-01  P
 CE-141     147.85        24.        23.     0.013    37.11   5.009E-01   
 Ba-140     163.22        48.         3.     0.002   361.09   5.053E-01   
 U-235      163.07        47.         3.     0.002   295.55   7.561E-01   
 CE-139     165.86        68.       -10.    -0.005   122.61  -1.406E-01   
 TH-229     193.60        53.        -6.    -0.003   184.71  -1.684E+00   
 U-235      204.85        35.        14.     0.008    61.26   3.759E+00  P
 TH-229     210.85        45.        -1.    -0.001   667.48  -6.680E-01   
 EU-152     243.57        70.       -12.    -0.007   102.69  -2.491E+00   
 Cd-113m    263.73        27.        -3.    -0.002   276.92  -7.659E+02   
 Ir-192     295.26        26.        57.     0.031    18.38   3.478E+00   
 PA-231     298.21        24.         1.     0.000   831.72   6.415E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233     298.92        23.         5.     0.003   148.17   1.456E+00   
 PA-231     301.52        30.        -4.    -0.002   222.81  -2.330E+00   
 BA-133     301.51        29.        -4.    -0.002   204.00  -3.942E-01   
 BI-210M    307.71        17.        -1.     0.000   888.31  -4.529E-02   
 Ir-192     308.49        30.        -6.    -0.003   134.47  -3.630E-01   
 PA-233     311.77        21.         4.     0.002   187.03   1.957E-01   
 CR-51      319.80        18.         1.     0.001   654.28   1.865E-01   
 La-140     328.48        32.         4.     0.002   213.46   3.876E-01   
 Cs-136     340.23        50.       -10.    -0.005   105.75  -4.396E-01   
 HF-181     345.92        34.        -6.    -0.003   144.11  -8.408E-01   
 BA-133     357.03        23.        -3.    -0.002   231.67  -1.058E-01   
 I-131      364.25        21.         1.     0.000   892.61   1.976E-02   
 SB-125     427.94        19.         3.     0.002   200.65   2.720E-01   
 AG-108M    434.50        20.        -6.    -0.003   117.27  -1.655E-01   
 pm-146     453.84        28.        -1.    -0.001   569.44  -5.516E-02   
 SB-125     462.89        18.         9.     0.005    77.00   2.254E+00   
 Ir-192     466.23         8.         8.     0.004    61.46   4.200E-01   
 PM-144     477.14        19.         6.     0.003   117.42   3.696E-01   
 BE-7       477.12        17.         6.     0.003   103.51   1.620E+00   
 La-140     488.36        20.        -4.    -0.002   187.34  -2.216E-01   
 RU-103     497.49        25.        -2.    -0.001   349.06  -6.587E-02   
 RH-106     510.34        23.        19.     0.010    43.37   2.754E+00   
 Nd-147     531.15        17.        -3.    -0.002   180.51  -8.055E-01   
 Ba-140     536.91        18.        -5.    -0.003   123.60  -6.535E-01   
 CS-134     568.74        18.        -4.    -0.002   175.15  -7.601E-01   
 PA-234     568.68        19.        -4.    -0.002   151.85  -1.715E+00   
 BI-207     568.69        18.        -4.    -0.002   149.54  -1.432E-01   
 SB-125     600.44        20.         6.     0.003   117.45   1.105E+00   
 CS-134     606.31        36.       -10.    -0.006    90.35  -3.532E-01   
 RU-103     609.23        12.        72.     0.040    13.59   4.323E+01   
 AG-108M    611.55        17.        -3.    -0.002   176.24  -1.339E-01   
 PM-144     617.79        14.         2.     0.001   296.93   6.561E-02   
 RH-106     623.19         8.         4.     0.002   102.23   1.536E+00   
 SB-125     635.70        15.         3.     0.002   198.95   9.034E-01   
 AG-110M    657.85        16.        -4.    -0.002   149.95  -1.563E-01   
 NB-94      699.68        14.        -1.     0.000   796.95  -2.706E-02   
 SB-124     721.63        10.         6.     0.003    84.59   2.243E+00   
 AG-108M    722.53        14.         1.     0.000   687.36   3.465E-02   
 EU-154     723.68        20.        -3.    -0.002   212.32  -6.110E-01   
 ZR-95      723.88        21.        -3.    -0.002   194.13  -3.157E-01   
 pm-146     744.52        19.        -5.    -0.003   127.46  -6.283E-01   
 ZR-95      757.16        20.        -4.    -0.002   166.53  -3.068E-01   
 AG-110M    760.93         7.         5.     0.003    92.94   9.068E-01   
 PA-234M    766.44        18.        -2.    -0.001   297.43  -3.007E+01   
 EU-152     779.74        18.        -5.    -0.003   126.42  -1.666E+00   
 CS-134     794.37        10.         5.     0.003   101.33   2.499E-01   
 CS-134     803.51         5.         5.     0.003    71.53   2.704E+00   
 CO-58      807.30         5.         0.     0.000   841.42   1.756E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136     818.35         9.         1.     0.001   385.14   5.147E-02   
 MN-54      837.01        11.         2.     0.001   323.53   6.943E-02   
 Co-56      847.19        20.        -2.    -0.001   311.73  -9.679E-02   
 PA-234     885.53         4.         1.     0.000   391.30   6.384E-01   
 PA-234     883.27        14.        -2.    -0.001   246.14  -1.106E+00   
 AG-110M    885.00        12.        -3.    -0.002   176.79  -1.929E-01   
 y-88       897.95        20.        -4.    -0.002   165.94  -2.093E-01   
 PA-234     945.62        20.        -3.    -0.002   190.77  -1.334E+00   
 EU-152     963.39        28.        -4.    -0.002   204.36  -1.344E+00   
 EU-154     996.06        16.        -1.    -0.001   405.00  -7.217E-01   
 PA-234M   1001.36         8.         6.     0.003    81.91   3.605E+01   
 EU-154    1003.05        15.        -2.    -0.001   251.12  -6.754E-01   
 RH-106    1050.26        11.         3.     0.002   163.91   1.112E+01   
 BI-207    1063.12        11.        -2.    -0.001   290.28  -1.303E-01   
 Ga-68     1078.27         9.         4.     0.002   112.56   8.701E+00   
 ZN-65     1115.19        21.        -1.     0.000   765.89  -9.924E-02   
 Sc-46     1120.38        17.        13.     0.007    52.55   7.709E-01   
 CO-60     1173.80        12.         2.     0.001   294.31   1.092E-01   
 NA-22     1270.82         6.         2.     0.001   188.52   1.375E-01   
 EU-154    1271.16         7.         2.     0.001   173.53   4.367E-01   
 FE-59     1292.20        11.        -3.    -0.002   156.92  -5.111E-01   
 CO-60     1330.38        13.        -1.     0.000   677.96  -5.330E-02   
 AG-110M   1384.42         6.         1.     0.001   386.75   2.731E-01   
 Co-56     1769.43         7.        -2.    -0.001   169.17  -1.449E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.6196E+00    1.6196E+00    1.035E+02%                5.80E+00
 NA-22  #A    1.3754E-01    1.3754E-01    1.885E+02%                9.76E-01
 K-40         1.4117E+02    1.4117E+02    7.172E+00%                8.43E+00
 Sc-46  #A    3.8544E-01    3.8545E-01    5.255E+01%                8.04E-01
 CR-51  #A    1.8652E-01    1.8652E-01    6.543E+02%                4.51E+00
 MN-54  #A    6.9430E-02    6.9430E-02    3.235E+02%                8.41E-01
 FE-59  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.65E-01
 Co-56  #A   -9.6788E-02   -9.6789E-02    3.117E+02%                1.10E+00
 CO-57  #A    1.5684E-01    1.5684E-01    9.338E+01%                4.12E-01
 CO-58  #A    1.7557E-02    1.7557E-02    8.414E+02%                5.99E-01
 CO-60  #A    2.7915E-02    2.7915E-02    2.943E+02%                1.36E+00
 ZN-65  #A   -9.9235E-02   -9.9235E-02    7.659E+02%                2.80E+00
 NB-94  #A   -2.7062E-02   -2.7062E-02    7.970E+02%                8.11E-01
 ZR-95  #A   -3.0683E-01   -3.0683E-01    1.665E+02%                1.81E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.85E-01
 RU-103 #A   -6.5868E-02   -6.5869E-02    3.491E+02%                8.29E-01
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 RH-106 #A    2.8368E+00    2.8368E+00    9.659E+01%                5.53E+00
 AG-108M#A   -1.6549E-01   -1.6549E-01    1.173E+02%                6.75E-01
 AG-110M#A    1.0749E-01    1.0750E-01    9.294E+01%                1.24E+00
 SN-113 #A   -4.0889E-04   -4.0889E-04    6.313E+04%                9.50E-01
 SB-124 #A    1.5455E-01    1.5455E-01    8.459E+01%                2.57E-01
 SB-125 #A    8.8975E-01    8.8975E-01    7.700E+01%                1.96E+00
 I-131  #A    1.9759E-02    1.9760E-02    8.926E+02%                6.50E-01
 Gd-153 #A    1.0490E-01    1.0490E-01    2.886E+02%                1.30E+00
 Ga-68  #A    8.6063E+00    8.7007E+00    1.126E+02%                3.47E+01
 Tc-99m #A    1.4319E-01    1.4349E-01    1.005E+02%                4.88E-01
 BA-133 #A   -1.0582E-01   -1.0582E-01    2.317E+02%                8.77E-01
 CS-134 #A   -1.0323E-01   -1.0323E-01    5.762E+01%                1.08E+00
 CS-137 #A   -1.3368E-02   -1.3368E-02    1.700E+03%                8.63E-01
 CE-139 #A   -1.4059E-01   -1.4059E-01    1.226E+02%                5.87E-01
 Ba-140 #A   -4.1804E-01   -4.1806E-01    1.236E+02%                2.83E+00
 La-140 #A    6.8003E-02    6.8006E-02    2.135E+02%                6.37E-01
 CE-141 #A    5.0092E-01    5.0093E-01    3.711E+01%                5.65E-01
 CE-144 #A    1.1178E+00    1.1178E+00    7.112E+01%                2.65E+00
 PM-144 #A    9.7147E-02    9.7147E-02    1.174E+02%                8.87E-01
 EU-152 #A    1.2046E-01    1.2046E-01    1.539E+02%                2.49E+00
 EU-154 #A    3.2378E-01    3.2378E-01    1.735E+02%                1.03E+01
 EU-155  A    2.7832E-01    2.7832E-01    1.875E+02%                1.80E+00
 HF-181 #A    1.2857E-01    1.2857E-01    7.509E+01%                8.25E-01
 Ta-182  A    3.2481E-01    3.2481E-01    3.802E+02%                4.46E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.25E-01
 TL-208       1.9274E+00    1.9274E+00    1.649E+01%                6.29E-01
 pm-146 #A   -6.2825E-01   -6.2825E-01    1.275E+02%                2.81E+00
 y-88   #A   -2.0926E-01   -2.0926E-01    1.659E+02%                1.23E+00
 Cd-113m#A   -7.6588E+02   -7.6588E+02    2.769E+02%                7.58E+03
 Cd-109  A    5.6816E+00    5.6816E+00    7.396E+01%                1.40E+01
 PB-210 #A    1.0801E+01    1.0801E+01    5.550E+01%                2.08E+01
 PB-212       4.8342E+00    4.8342E+00    1.137E+01%                1.33E+00
 PB-214       6.2275E+00    6.2275E+00    1.113E+01%                9.53E-01
 BI-207 #A   -1.4320E-01   -1.4320E-01    1.495E+02%                7.58E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.54E+01
 BI-214       6.4040E+00    6.4040E+00    1.152E+01%                9.83E-01
 BI-210M#A   -1.2585E-03   -1.2585E-03    1.397E+04%                6.70E-01
 RA-224  A    6.9673E+00    6.9673E+00    7.297E+01%                1.69E+01
 AC-228       8.1911E+00    8.1911E+00    1.347E+01%                2.27E+00
 TH-227 #A    1.8312E-01    1.8312E-01    1.726E+03%                1.07E+01
 TH-229 #A   -1.6844E+00   -1.6844E+00    1.847E+02%                1.08E+01
 TH-234  A    1.3346E+01    1.3346E+01    3.858E+01%                1.49E+01
 PA-231 #A   -2.3300E+00   -2.3300E+00    2.228E+02%                1.84E+01
 PA-233 #A    3.8096E-01    3.8096E-01    1.193E+02%                1.30E+00
 PA-234 #A    5.0941E-02    5.0941E-02    1.265E+03%                2.27E+00
 PA-234M#A    3.6049E+01    3.6049E+01    8.191E+01%                1.01E+02
 U-235  #A    6.7398E-01    6.7398E-01    6.534E+01%                3.97E+00
 AM-241 #A    6.6171E-01    6.6171E-01    7.300E+01%                1.61E+00
 Np-237  A    2.4536E+00    2.4536E+00    3.894E+01%                3.01E+00
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 Ir-192 #C    7.5145E-01    7.5146E-01    1.838E+01%                5.59E-01
 Cs-136 #A    5.1468E-02    5.1470E-02    3.851E+02%                7.56E-01
 Np-239  A    2.9758E-01    2.9765E-01    1.297E+02%                1.33E+00
 Nd-147 #A   -8.0548E-01   -8.0552E-01    1.805E+02%                5.21E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.8 to  2000.1 keV)     1.846E+02  Bq/Sample     
 Total Decayed Activity ( 1188.8 to  2000.1 keV) 1.8455786E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140352 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-10-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-10-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:29         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:30:06      Real Time: 1803   sec
        Analysis Time: 2/5/2014 17:00         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-01-12_0513.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.534E-01         1127.0     1.730E+00    1.730E+00    6.287E+00
NA-22     -1.714E-01          166.5     2.854E-01    2.855E-01    1.027E+00
K-40       1.227E+02            6.7     8.240E+00    1.036E+01    8.596E+00
Sc-46      3.995E-01           44.5     1.776E-01    1.788E-01    7.463E-01
CR-51     -1.109E+00          145.3     1.611E+00    1.612E+00    5.593E+00
MN-54     -2.301E-01          360.0     8.285E-01    8.286E-01    9.231E-01
FE-59     -8.543E-02          537.7     4.593E-01    4.594E-01    1.706E+00
Co-56     -2.309E-02          909.2     2.099E-01    2.099E-01    7.853E-01
CO-57      1.229E-01           91.4     1.123E-01    1.125E-01    3.593E-01
CO-58      6.525E-03         3837.0     2.504E-01    2.504E-01    9.210E-01
CO-60      2.094E-01           57.9     1.212E-01    1.216E-01    9.284E-01
ZN-65     -3.450E-01          183.4     6.327E-01    6.329E-01    2.248E+00
NB-94      3.760E-02          445.6     1.675E-01    1.675E-01    8.807E-01
ZR-95     -2.377E-01          165.8     3.942E-01    3.944E-01    1.404E+00
NB-95      1.540E-02         1357.0     2.090E-01    2.090E-01    7.777E-01
RU-103    -7.967E-02          253.5     2.020E-01    2.020E-01    7.216E-01
RH-106     2.623E+00           96.3     2.525E+00    2.529E+00    6.424E+00
AG-108M    1.455E-01          122.7     1.785E-01    1.787E-01    6.212E-01
AG-110M    3.907E-01           85.9     3.356E-01    3.362E-01    9.567E-01
SN-113     6.192E-02          404.0     2.501E-01    2.502E-01    8.995E-01
SB-124    -1.220E-01          178.9     2.184E-01    2.185E-01    7.712E-01
SB-125     5.086E-01           67.7     3.444E-01    3.453E-01    1.697E+00
I-131      2.054E-03         7683.0     1.578E-01    1.578E-01    5.855E-01
Gd-153    -4.800E-01          105.2     5.051E-01    5.060E-01    1.704E+00
Ga-68     -7.329E-01         1071.0     7.847E+00    7.847E+00    2.992E+01
Tc-99m     8.711E-02          190.5     1.659E-01    1.660E-01    5.699E-01
BA-133    -2.860E-01          101.2     2.893E-01    2.897E-01    9.860E-01
CS-134    -3.989E-01           79.8     3.183E-01    3.190E-01    1.066E+00
CS-137    -1.033E-01          251.9     2.602E-01    2.603E-01    9.312E-01
CE-139    -9.795E-02          179.0     1.754E-01    1.756E-01    6.039E-01
Ba-140     4.791E-01          117.0     5.607E-01    5.613E-01    2.775E+00
La-140     0.000E+00          707.1     6.422E-02    6.422E-02    1.448E+00
CE-141     1.144E-01          216.6     2.478E-01    2.478E-01    8.611E-01
CE-144     0.000E+00         1000.0     8.635E-01    8.635E-01    4.102E+00
PM-144     8.667E-02          117.1     1.015E-01    1.016E-01    6.353E-01
EU-152     5.032E-01          116.4     5.860E-01    5.866E-01    2.964E+00
EU-154     6.300E-01          282.1     1.777E+00    1.777E+00    6.509E+00
EU-155     3.928E-01          108.3     4.253E-01    4.259E-01    1.458E+00
HF-181     1.739E-01           81.4     1.415E-01    1.418E-01    8.394E-01
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Ta-182     2.208E+00           44.3     9.776E-01    9.838E-01    3.043E+00
Hg-203     1.640E-01          107.6     1.765E-01    1.768E-01    6.048E-01
TL-208     2.360E+00           14.2     3.346E-01    3.563E-01    5.644E-01
pm-146    -1.888E-02         2388.0     4.507E-01    4.507E-01    1.746E+00
y-88      -4.482E-02          498.8     2.236E-01    2.236E-01    8.350E-01
Cd-113m    1.006E+03          228.7     2.300E+03    2.301E+03    8.104E+03
Cd-109     6.332E+00           66.1     4.188E+00    4.202E+00    1.384E+01
PB-210     8.376E+00           59.2     4.961E+00    4.985E+00    1.624E+01
PB-212     5.886E+00            9.5     5.607E-01    6.778E-01    1.024E+00
PB-214     7.674E+00            9.4     7.218E-01    8.246E-01    1.254E+00
BI-207     8.132E-02          218.3     1.776E-01    1.776E-01    6.116E-01
BI-212     4.905E+00           66.9     3.282E+00    3.291E+00    1.086E+01
BI-214     4.439E+00           13.7     6.089E-01    6.511E-01    1.340E+00
BI-210M    8.667E-03         3385.0     2.934E-01    2.934E-01    1.052E+00
RA-224     1.117E+01           51.9     5.794E+00    5.838E+00    1.888E+01
AC-228     4.432E+00           23.0     1.021E+00    1.046E+00    2.892E+00
TH-227     4.011E-01          712.6     2.858E+00    2.859E+00    9.717E+00
TH-229     4.767E+00           59.2     2.824E+00    2.849E+00    9.243E+00
TH-234     1.222E+01           40.8     4.981E+00    5.022E+00    1.584E+01
PA-231     5.793E+00           51.1     2.962E+00    2.979E+00    2.016E+01
PA-233     7.584E-01           50.8     3.856E-01    3.877E-01    1.272E+00
PA-234     9.003E-01           88.7     7.988E-01    8.002E-01    2.410E+00
PA-234M    6.937E-01         3457.0     2.398E+01    2.398E+01    9.243E+01
U-235      8.210E-01          120.9     9.922E-01    9.931E-01    4.443E+00
AM-241    -2.112E-02         2555.0     5.395E-01    5.395E-01    1.890E+00
Np-237     2.400E+00           49.3     1.184E+00    1.192E+00    3.838E+00
Ir-192     8.461E-01           18.2     1.537E-01    1.617E-01    5.133E-01
Cs-136     1.647E-01          149.9     2.469E-01    2.470E-01    8.705E-01
Np-239     9.409E-01           56.0     5.272E-01    5.303E-01    1.721E+00
Nd-147     3.422E-01          155.6     5.325E-01    5.328E-01    4.223E+00
-----------------------------------------------------------------------------
Total      1.224E+03

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:00:28 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140352.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-10-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140352.An1

 Acquisition information
        Start time:                 2/5/2014 4:30:06 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:00:28 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140352.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:29:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-01-12_0513.PBC
                                                 1/12/2014 5:13:34 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1922

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    47.81       17.  59.23   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    63.51       33.  40.75   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.99       65.  25.03   1.03  4.583E-02
    77.19      129.  13.45   1.03  4.681E-02
    80.87        6. 211.72   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
                                                80.99  34.060  2.092E-01 BA133 
    86.49       28.  49.34   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.024E+00 EU155 
                                                86.54  30.700  1.024E+00 EU155 
    88.04       22.  66.13   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    90.69       11. 155.59   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.71       24.  69.37   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  4.635E+00 AC228 
                                                93.35   5.561  4.635E+00 AC228 
    92.91       22.  78.62   1.04  5.171E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  4.159E+00 AC228 
    99.85       18.  63.34   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   102.88        8. 108.27   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  3.928E-01 EU155 
   105.85       20.  56.04   1.06  5.323E-02   106.13  22.700    PBC<MDA Np239 
   131.19        1. 916.45   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   132.48        6. 188.69   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
   135.49       15.  81.36   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
   138.73       11.  91.39   1.08  5.150E-02   136.47  10.680    PBC<MDA CO57  
   140.53        7. 190.49   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   143.22        5. 216.55   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   143.90       11. 120.86   1.09  5.039E-02
   162.51        2. 719.73   1.11  4.676E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:00:28 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140352.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               163.38   5.080  3.623E-01 U235  
   162.77       10. 117.04   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.255E+00 U235  
   195.08       16.  59.24   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   205.17        3. 405.30   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   235.97        3. 712.62   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
                                               235.97  12.300  4.011E-01 TH227 
   238.46      177.   9.22   1.36  3.734E-02   238.63  43.300  5.886E+00 PB212 
   241.62       31.  51.85   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
                                               242.00   7.430    PBC<MDA PB214 
   241.63       61.  26.73   1.11  3.697E-02   240.99   4.100  2.228E+01 RA224 
                                               242.00   7.430  1.233E+01 PB214 
   262.97        4. 228.68   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.89        9. 102.47   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   278.93        8. 107.63   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   294.88       85.  15.03   1.03  3.232E-02   295.09  19.300  7.570E+00 PB214 
                                               295.95  30.160  4.854E+00 Ir192 
                                               295.95  30.160  4.854E+00 Ir192 
   295.21       67.  18.17   1.23  3.225E-02   295.09  19.300  5.527E+00 PB214 
                                               295.95  30.160  3.821E+00 Ir192 
   299.76       31.  31.88   0.57  3.195E-02   300.03   3.280  1.661E+01 PB212 
                                               300.07   2.460  2.215E+01 PA231 
                                               300.18   6.200  8.790E+00 PA233 
                                               300.07   2.460  2.215E+01 PA231 
   299.83       18.  50.84   1.24  3.194E-02   300.03   3.280  9.463E+00 PB212 
                                               300.07   2.460  1.262E+01 PA231 
                                               300.18   6.200  5.008E+00 PA233 
   299.83       18.  51.13   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.257E+01 PA231 
                                               300.18   6.200  4.990E+00 PA233 
   308.77        4. 212.06   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  1.981E-01 Ir192 
   316.73        2. 276.07   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  5.163E-02 Ir192 
   338.40       22.  42.75   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  3.455E+00 AC228 
   351.86      158.   9.54   0.95  2.861E-02   351.93  37.600  7.728E+00 PB214 
   384.47       13.  56.94   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
                                               383.84   8.940  3.028E+00 BA133 
   392.20        2. 404.01   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   433.97        6. 122.72   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   463.03       10.  67.71   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   474.93        5. 117.14   1.39  2.304E-02   476.81  42.000    PBC<MDA PM144 
   511.12       33.  29.69   1.42  2.188E-02   511.86  20.000  4.247E+00 RH106 
   530.08        1. 570.44   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   536.63        1. 573.30   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   567.56        2. 274.66   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.32  15.380  3.924E-01 CS134 
   571.29        2. 356.01   1.47  2.023E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  4.677E-02 BI207 
   582.71       72.  13.28   1.10  1.989E-02   583.02  84.500  2.364E+00 TL208 
   598.34        2. 362.83   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.12       73.  11.68   0.47  1.925E-02   609.31  46.090  4.567E+00 BI214 
                                               610.30   5.750  3.665E+01 RU103 
   609.20       67.  15.02   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.355E+01 RU103 
                                               610.30   5.750  3.355E+01 RU103 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   617.26        3. 250.79   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   621.71        3. 191.52   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   702.89        1. 806.50   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.34       11.  66.90   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   778.79        1. 633.21   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   794.90        8.  77.32   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  3.359E-01 CS134 
   818.99        5. 149.91   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   859.60        3. 201.70   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   869.31        1. 445.58   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   873.03        2. 282.06   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   882.95        6.  85.91   1.73  1.451E-02   883.24   9.600  2.461E+00 PA234 
                                               884.68  72.680  3.254E-01 AG110M
   882.95        6.  88.73   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  3.238E-01 AG110M
   890.06        1. 747.72   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   911.34       36.  23.03   1.75  1.418E-02   911.07  29.000  4.836E+00 AC228 
                                               911.07  29.000  4.836E+00 AC228 
   964.46        6. 116.44   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.42       10.  80.14   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  2.320E+00 AC228 
  1053.06        5.  96.28   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.67        2. 252.88   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1120.10       17.  44.45   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.726E-01 Sc46  
                                              1121.30  34.900  2.215E+00 Ta182 
  1120.13       17.  44.28   1.90  1.205E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.702E-01 Sc46  
                                              1121.30  34.900  2.208E+00 Ta182 
  1120.13       14.  43.12   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.29        9.  57.88   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1191.00        2. 232.79   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1222.39        5. 124.20   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1384.08        3. 169.12   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.23        4. 109.02   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.58      230.   6.48   1.37  9.749E-03  1460.83  10.670  1.227E+02 K40   
  1764.32       10.  34.71   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.55    75.02        98.        65. 1.409E+03   25.03   1.025  -       D
   308.37    77.22        87.       129. 2.764E+03   13.45   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

Page 391 of 1127
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------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    190.88    47.81        40.        17.     0.009    59.23   0.998s
 TH-234    253.67    63.51        73.        33.     0.018    40.75   1.014 
 BA-133    323.06    80.87        83.         6.     0.003   211.72   1.031s
 Np-237    345.55    86.49        84.        28.     0.016    49.34   1.036D
 Cd-109    351.75    88.04        93.        22.     0.012    66.13   1.038D
 Nd-147    362.36    90.69       132.        11.     0.006   155.59   1.041 
 TH-234    370.41    92.71       126.        24.     0.013    69.37   1.042s
 AC-228    371.22    92.91       132.        22.     0.012    78.62   1.043s
 Gd-153    390.43    97.71        95.       -14.    -0.008   105.24   1.047s
 Np-239    398.97    99.85        56.        18.     0.010    63.34   1.049s
 EU-155    411.09   102.88        33.         8.     0.004   108.27   1.054s
 Np-239    422.96   105.85        55.        20.     0.011    56.04   1.055s
 EU-154    492.22   123.17        74.        -6.    -0.003   223.62   1.071s
 PA-234    524.31   131.19        67.         1.     0.001   916.45   1.079s
 HF-181    529.47   132.48        67.         6.     0.003   188.69   1.081s
 HF-181    541.49   135.49        64.        15.     0.008    81.36   1.084s
 CO-57     554.47   138.73        43.        11.     0.006    91.39   1.084s
 Tc-99m    561.65   140.53        83.         7.     0.004   190.49   1.088s
 U-235     575.14   143.90        79.        11.     0.006   120.86   1.091s
 CE-141    572.40   143.22        56.         5.     0.003   216.55   1.092s
 Ba-140    650.59   162.77        59.        10.     0.005   117.04   1.108s
 U-235     649.56   162.51        61.         2.     0.001   719.73   1.109s
 CE-139    659.18   164.92        68.        -7.    -0.004   179.02   1.111s
 TH-229    779.81   195.08        38.        16.     0.009    59.24   1.137s
 U-235     820.14   205.17        57.         3.     0.001   405.30   1.148s
 TH-229    842.87   210.85        78.        -7.    -0.004   187.79   1.153s
 TH-227    943.32   235.97       281.         3.     0.002   712.62   1.177s
 PB-212    953.27   238.46        34.       171.     0.095     9.22   1.363 
 RA-224    965.94   241.62       110.        31.     0.017    51.85   1.181 
 PB-214    965.97   241.63        51.        61.     0.034    26.73   1.109 
 EU-152    977.60   244.54        72.        -7.    -0.004   168.12   1.185s
 TH-227   1025.17   256.43        58.        -4.    -0.002   303.80   1.195s
 Cd-113m  1051.30   262.97        36.         4.     0.002   228.68   1.202s
 TL-208   1110.99   277.89        37.         9.     0.005   102.47   1.214 
 Hg-203   1115.14   278.93        34.         8.     0.004   107.63   1.216s
 PB-214   1178.94   294.88        27.        85.     0.047    15.03   1.027s
 Ir-192   1180.25   295.21        40.        67.     0.037    18.17   1.231s
 PB-212   1198.45   299.76        19.        31.     0.017    31.88   0.570s
 PA-231   1198.72   299.83        32.        18.     0.010    51.13   1.235s
 PA-233   1198.71   299.83        32.        18.     0.010    50.84   1.235 
 BA-133   1213.47   303.52        41.        -3.    -0.002   294.22   1.238s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1234.46   308.77        27.         4.     0.002   212.06   1.243s
 Ir-192   1266.32   316.73        22.         2.     0.001   276.07   1.250s
 CR-51    1281.43   320.51        36.        -6.    -0.003   145.34   1.253s
 AC-228   1353.00   338.40        33.        22.     0.012    42.75   1.270s
 Cs-136   1360.29   340.23        47.        -4.    -0.002   254.86   1.272s
 HF-181   1397.13   349.44        25.        -4.    -0.002   173.80   1.276s
 PB-214   1406.82   351.86        21.       150.     0.083     9.54   0.949s
 BA-133   1419.03   354.91        37.        -9.    -0.005   101.16   1.285s
 BA-133   1537.25   384.47        21.        13.     0.007    56.94   1.310s
 SN-113   1568.16   392.20        28.         2.     0.001   404.01   1.317s
 AG-108M  1735.23   433.97        23.         6.     0.003   122.72   1.354s
 pm-146   1809.87   452.63        29.        -4.    -0.002   198.72   1.372s
 SB-125   1851.47   463.03        19.        10.     0.006    67.71   1.380s
 Ir-192   1875.38   469.01        30.        -4.    -0.002   214.38   1.384s
 PM-144   1899.06   474.93        14.         5.     0.003   117.14   1.392s
 La-140   1946.33   486.74        26.        -2.    -0.001   351.82   1.401s
 RU-103   1988.63   497.32        26.        -3.    -0.002   253.51   1.409s
 RH-106   2043.84   511.12        33.        33.     0.019    29.69   1.422s
 Nd-147   2119.67   530.08        15.         1.     0.001   570.44   1.438s
 Ba-140   2145.86   536.63        24.         1.     0.001   573.30   1.444s
 CS-134   2269.60   567.56        17.         2.     0.001   274.66   1.471s
 BI-207   2284.52   571.29        17.         2.     0.001   356.01   1.471s
 TL-208   2330.20   582.71        10.        72.     0.040    13.28   1.098s
 SB-125   2392.73   598.34        19.         2.     0.001   362.83   1.497s
 SB-124   2405.43   601.52        26.        -4.    -0.002   178.94   1.499s
 CS-134   2425.06   606.42        52.       -14.    -0.008    79.79   1.500s
 BI-214   2435.86   609.12        16.        73.     0.041    11.68   0.466s
 RU-103   2436.15   609.20        17.        67.     0.037    15.02   1.505s
 AG-108M  2445.41   611.51        43.       -17.    -0.009    60.60   1.509s
 PM-144   2468.43   617.26        19.         3.     0.001   250.79   1.512s
 RH-106   2486.22   621.71        17.         3.     0.002   191.52   1.515s
 SB-125   2537.76   634.59        22.        -5.    -0.003   146.49   1.526s
 I-131    2546.02   636.66        19.        -1.    -0.001   441.73   1.527s
 AG-110M  2632.08   658.17        21.        -2.    -0.001   372.71   1.544s
 CS-137   2646.77   661.84        25.        -3.    -0.002   251.88   1.548s
 NB-94    2810.96   702.89        27.         1.     0.001   806.50   1.581s
 SB-124   2887.61   722.05        23.        -3.    -0.001   274.04   1.598s
 AG-108M  2884.18   721.19        19.        -2.    -0.001   308.31   1.598s
 EU-154   2896.07   724.16        33.        -2.    -0.001   334.59   1.598s
 BI-212   2908.78   727.34        23.        11.     0.006    66.90   1.601s
 pm-146   2942.19   735.69        30.        -5.    -0.003   170.46   1.608s
 ZR-95    3027.34   756.97        18.        -4.    -0.002   165.81   1.625s
 AG-110M  3055.97   764.13        22.        -3.    -0.002   244.59   1.631s
 EU-152   3114.63   778.79        17.         1.     0.001   633.21   1.643s
 CS-134   3179.06   794.90        16.         8.     0.005    77.32   1.656s
 CS-134   3201.60   800.53        17.        -4.    -0.002   150.35   1.661s
 La-140   3260.50   815.25        28.        -4.    -0.002   184.24   1.672s
 Cs-136   3275.48   818.99        21.         5.     0.003   149.91   1.674s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54    3343.73   836.05        23.        -6.    -0.003   231.88   1.687s
 Co-56    3387.60   847.02        16.        -1.     0.000   909.20   1.696s
 TL-208   3437.93   859.60        16.         3.     0.002   201.70   1.707s
 NB-94    3476.79   869.31        13.         1.     0.001   445.58   1.715s
 EU-154   3491.69   873.03        16.         2.     0.001   282.06   1.717s
 PA-234   3519.60   880.01        19.        -3.    -0.002   195.82   1.722s
 PA-234   3531.39   882.95        12.         6.     0.003    88.73   1.724s
 AG-110M  3531.35   882.95        11.         6.     0.003    85.91   1.725s
 Sc-46    3559.80   890.06        13.         1.     0.000   747.72   1.729s
 y-88     3589.68   897.52        14.        -1.    -0.001   498.81   1.736s
 AC-228   3644.97   911.34        16.        36.     0.020    23.03   1.746s
 PA-234   3784.53   946.22        16.        -2.    -0.001   307.64   1.772s
 EU-152   3857.53   964.46        20.         6.     0.003   116.44   1.786s
 AC-228   3877.36   969.42        26.        10.     0.005    80.14   1.790s
 EU-154   3991.99   998.07        17.        -3.    -0.002   185.11   1.810s
 Cs-136   4194.44  1048.66        25.        -6.    -0.003   133.99   1.848s
 RH-106   4212.06  1053.06         8.         5.     0.003    96.28   1.850s
 BI-207   4254.49  1063.67        13.         2.     0.001   252.88   1.860s
 FE-59    4400.85  1100.24        16.        -1.    -0.001   537.69   1.886s
 EU-152   4448.53  1112.16        17.        -3.    -0.001   221.92   1.895s
 ZN-65    4457.56  1114.41        22.        -4.    -0.002   183.42   1.897s
 BI-214   4480.44  1120.13        22.        14.     0.008    43.12   1.901s
 Sc-46    4480.31  1120.10        19.        17.     0.009    44.45   1.901s
 Ta-182   4480.42  1120.13        19.        17.     0.009    44.28   1.901s
 CO-60    4693.19  1173.29         9.         9.     0.005    57.88   1.938s
 Ta-182   4764.04  1191.00        10.         2.     0.001   232.79   1.949s
 Ta-182   4889.69  1222.39        15.         5.     0.003   124.20   1.972s
 NA-22    5090.43  1272.55        14.        -3.    -0.002   166.53   2.008s
 EU-154   5090.41  1272.55        14.        -3.    -0.002   167.41   2.008s
 FE-59    5168.65  1292.09        13.        -1.    -0.001   492.10   2.020s
 AG-110M  5536.81  1384.08         8.         3.     0.001   169.12   2.082s
 EU-152   5633.47  1408.23         9.         4.     0.002   109.02   2.097s
 K-40     5843.02  1460.58         8.       230.     0.128     6.48   1.370s
 BI-214   7058.98  1764.32         8.        10.     0.006    34.71   2.314s
 Co-56    7077.15  1768.86        16.        -4.    -0.002   142.27   2.318s
 y-88     7344.98  1835.75         8.        -2.    -0.001   209.62   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.5339E-01                                      5.31E+01             
                           477.60-1.534E-01 %(  6.287E+00 1.13E+03 1.05E+01 G  
 
NA-22    C  -1.7137E-01                                      9.50E+02             
                          1274.53-1.714E-01 ?(  1.027E+00 1.67E+02 9.99E+01 G  
 
K-40     N   1.2271E+02                                      4.66E+11             
                          1460.83 1.227E+02  (P 8.596E+00 6.48E+00 1.07E+01 G  
 
Sc-46    F   3.9950E-01                                      8.38E+01             
                           889.28 2.641E-02 ?(  7.463E-01 7.48E+02 1.00E+02 G  
                          1120.55 7.726E-01 ?(  1.070E+00 4.45E+01 1.00E+02 G  
 
CR-51    F  -1.1085E+00                                      2.77E+01             
                           320.08-1.108E+00 ?(  5.593E+00 1.45E+02 9.94E+00 G  
 
MN-54    C  -2.3011E-01                                      3.12E+02             
                           834.85-2.301E-01 ?(P 9.231E-01 2.32E+02 1.00E+02 G  
 
FE-59    F  -8.5431E-02                                      4.45E+01             
                          1099.25-8.543E-02 ?(  1.706E+00 5.38E+02 5.65E+01 G  
                          1291.60-1.260E-01 +   2.327E+00 4.92E+02 4.32E+01 G  
 
Co-56    C  -2.3088E-02                                      7.73E+01             
                           846.77-2.309E-02 ?(  7.853E-01 9.09E+02 9.99E+01 G  
                          1238.28 0.000E+00 +   1.494E+00 1.00E+03 6.61E+01 G  
                          1037.84 0.000E+00 +   9.132E+00 1.00E+03 1.41E+01 G  
                          1771.35-1.829E+00 +   9.228E+00 1.42E+02 1.55E+01  A 
 
CO-57    C   1.2287E-01                                      2.72E+02             
                           122.06 2.655E-03 %(  3.593E-01 3.73E+03 8.56E+01 G  
                           136.47 1.086E+00 ?(  3.358E+00 9.14E+01 1.07E+01 G  
 
CO-58    C   6.5252E-03                                      7.09E+01             
                           810.78 6.525E-03 %(  9.210E-01 3.84E+03 9.95E+01 G  
 
CO-60    F   2.0936E-01                                      1.93E+03             
                          1332.50-6.126E-03 %(  9.284E-01 3.90E+03 1.00E+02 G  
                          1173.24 4.250E-01 ?(  7.902E-01 5.79E+01 9.99E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -3.4496E-01                                      2.44E+02             
                          1115.55-3.450E-01 ?(  2.248E+00 1.83E+02 5.06E+01 G  
 
NB-94    I   3.7596E-02                                      7.41E+06             
                           702.63 3.005E-02 ?(  8.807E-01 8.07E+02 9.79E+01 G  
                           871.10 4.499E-02 ?(  7.491E-01 4.46E+02 9.99E+01 G  
 
ZR-95    I  -2.3772E-01                                      6.40E+01             
                           756.73-2.377E-01 ?(  1.404E+00 1.66E+02 5.45E+01 G  
                           724.20-4.465E-02 %   1.921E+00 1.18E+03 4.42E+01 G  
 
NB-95    I   1.5400E-02                                      6.40E+01             
                           765.79 1.540E-02 %(  7.777E-01 1.36E+03 9.98E+01 G  
 
RU-103   I  -7.9673E-02                                      3.93E+01             
                           497.05-7.967E-02 ?(  7.216E-01 2.54E+02 9.09E+01 G  
                           610.30 3.355E+01 ?   1.099E+01 1.50E+01 5.75E+00 GA 
 
RH-106   I   2.6229E+00                                      3.74E+02             
                           621.92 9.324E-01 ?(  6.424E+00 1.92E+02 9.93E+00 G  
                          1050.36 1.338E+01 ?(  4.496E+01 9.63E+01 1.56E+00 G  
                           511.86 4.247E+00 ?   3.722E+00 2.97E+01 2.00E+01 GA 
 
AG-108M  C   1.4545E-01                                      1.53E+05             
                           433.94 1.455E-01 &(  6.212E-01 1.23E+02 9.05E+01 G  
                           722.94-7.413E-02 -   8.314E-01 3.08E+02 9.08E+01 G  
                           614.28-5.414E-01 +   1.077E+00 6.06E+01 8.98E+01 G  
 
AG-110M  F   3.9068E-01                                      2.50E+02             
                           884.68 3.254E-01 ?(  9.567E-01 8.59E+01 7.27E+01 G  
                           657.76-5.719E-02 -   7.755E-01 3.73E+02 9.46E+01 G  
                           937.49 4.550E-02 %   2.065E+00 1.18E+03 3.44E+01 G  
                          1384.30 5.859E-01 &(  3.647E+00 1.69E+02 2.43E+01 G  
                           763.94-4.325E-01 -   3.797E+00 2.45E+02 2.23E+01 G  
 
SN-113   F   6.1915E-02                                      1.15E+02             
                           391.69 6.192E-02 ?(  8.995E-01 4.04E+02 6.40E+01 G  
 
SB-124   F  -1.2204E-01                                      6.02E+01             
                           602.73-1.220E-01 ?(  7.712E-01 1.79E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-7.671E-01 +   7.564E+00 2.74E+02 1.08E+01 G  
 
SB-125   I   5.0855E-01                                      1.01E+03             
                           427.88-1.074E-03 %(  1.697E+00 4.22E+04 2.96E+01 G  
                           600.50 2.807E-01 &(  3.716E+00 3.63E+02 1.79E+01 G  
                           635.89-1.246E+00 +   6.424E+00 1.46E+02 1.13E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 2.338E+00 *(  5.247E+00 6.77E+01 1.05E+01 G  
 
I-131    I   2.0539E-03                                      8.02E+00             
                           364.48 2.054E-03 &(  5.855E-01 7.68E+03 8.17E+01 G  
                           284.30 1.212E-01 %   8.221E+00 1.88E+03 6.14E+00 G  
                           636.97-5.884E-01 +   9.536E+00 4.42E+02 7.17E+00 G  
 
Gd-153   F  -4.8000E-01                                      2.42E+02             
                            97.50-4.800E-01 ?(  1.704E+00 1.05E+02 3.00E+01 G  
                           103.20 4.655E-02 %   2.000E+00 1.22E+03 2.18E+01 G  
 
Ga-68    C  -7.3286E-01                                      4.71E-02             
                          1077.40-7.329E-01 %(  2.992E+01 1.07E+03 3.30E+00 G  
 
Tc-99m   I   8.7109E-02                                      2.51E-01             
                           140.51 8.711E-02 ?(  5.699E-01 1.90E+02 8.93E+01 G  
 
BA-133   F  -2.8600E-01                                      3.85E+03             
                           356.00-2.860E-01 ?(  9.860E-01 1.01E+02 6.20E+01 G  
                           302.85-3.005E-01 +   3.118E+00 2.94E+02 1.83E+01 G  
                           383.84 3.028E+00     5.595E+00 5.69E+01 8.94E+00 GA 
                            80.99 2.092E-01 +   1.525E+00 2.12E+02 3.41E+01 GA 
 
CS-134   I  -3.9893E-01                                      7.54E+02             
                           604.71-3.989E-01 ?(  1.066E+00 7.98E+01 9.76E+01 G  
                           795.87 3.359E-01 +   8.746E-01 7.73E+01 8.55E+01 G  
                           569.32 3.924E-01 +   3.926E+00 2.75E+02 1.54E+01 G  
                           801.95-1.683E+00 +   8.985E+00 1.50E+02 8.69E+00 G  
                           563.24-2.740E-02 &   7.728E+00 7.59E+03 8.35E+00 G  
 
CS-137   I  -1.0331E-01                                      1.10E+04             
                           661.66-1.033E-01 ?(  9.312E-01 2.52E+02 8.52E+01 G  
 
CE-139   F  -9.7954E-02                                      1.38E+02             
                           165.85-9.795E-02 ?(  6.039E-01 1.79E+02 7.99E+01 G  
 
Ba-140   I   4.7909E-01                                      1.28E+01             
                           537.26 1.331E-01 ?(  2.775E+00 5.73E+02 2.44E+01 G  
                           162.66 1.836E+00 ?(  7.323E+00 1.17E+02 6.22E+00 G  
                           304.85-1.693E-02 %   1.189E+01 1.93E+04 4.29E+00 G  
 
CE-141   I   1.1442E-01                                      3.25E+01             
                           145.44 1.144E-01 &(  8.611E-01 2.17E+02 4.82E+01 G  
 
PM-144   C   8.6672E-02                                      3.63E+02             
                           696.54 1.434E-02 %(  6.353E-01 1.17E+03 9.90E+01 G  
                           618.06 7.461E-02 ?(  6.767E-01 2.51E+02 9.91E+01 G  
                           476.81 2.856E-01 ?(  1.174E+00 1.17E+02 4.20E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   5.0321E-01                                      4.94E+03             
                           344.29 0.000E+00  (  2.964E+00 1.00E+03 2.65E+01 G  
                          1112.07-9.042E-01 +   7.267E+00 2.22E+02 1.36E+01 G  
                           121.78 2.080E-02 %   1.484E+00 2.02E+03 2.86E+01 G  
                           778.92 2.537E-01 ?(  5.951E+00 6.33E+02 1.29E+01 G  
                           964.11 1.637E+00 &(  6.632E+00 1.16E+02 1.46E+01 G  
                           244.69-1.459E+00 &   8.426E+00 1.68E+02 7.58E+00 G  
                          1408.00 1.137E+00 ?   4.378E+00 1.09E+02 2.10E+01 GA 
 
EU-154   I   6.2995E-01                                      3.14E+03             
                           873.23 6.299E-01 ?(  6.509E+00 2.82E+02 1.23E+01 G  
                           123.10-1.421E-01 &   1.098E+00 2.24E+02 4.08E+01 G  
                          1274.54-4.837E-01 +   2.915E+00 1.67E+02 3.52E+01 G  
                           723.36-3.986E-01 +   4.754E+00 3.35E+02 2.02E+01 G  
                          1004.77 1.633E-02 %   4.445E+00 7.09E+03 1.80E+01 G  
                           996.33-1.298E+00 +   8.629E+00 1.85E+02 1.06E+01 G  
 
EU-155   I   3.9284E-01                                      1.81E+03             
                           105.31 3.928E-01  (  1.458E+00 1.08E+02 2.12E+01 G  
                            86.54 0.000E+00 &   2.083E+00 1.00E+03 3.07E+01 G  
 
HF-181   F   1.7389E-01                                      4.24E+01             
                           482.00 0.000E+00 &(  8.394E-01 1.00E+03 8.05E+01 G  
                           133.02 1.550E-01 ?(  1.009E+00 1.89E+02 4.33E+01 G  
                           345.83-5.433E-01 +   3.333E+00 1.74E+02 1.51E+01 G  
                           136.30 2.707E+00 &(  7.373E+00 8.14E+01 5.85E+00 G  
 
Ta-182   F   2.2078E+00                                      1.14E+02             
                          1121.30 2.208E+00 ?(  3.043E+00 4.43E+01 3.49E+01 G  
                          1221.41 8.632E-01 -   3.776E+00 1.24E+02 2.70E+01 G  
                          1189.05 6.113E-01 -   5.281E+00 2.33E+02 1.62E+01 G  
 
Hg-203   F   1.6403E-01                                      4.66E+01             
                           279.20 1.640E-01 &(  6.048E-01 1.08E+02 8.15E+01 G  
 
TL-208   N   2.3601E+00                                      6.98E+02             
                           583.02 2.364E+00 @(P 5.644E-01 1.33E+01 8.45E+01 G  
                           277.28 2.312E+00  (  8.082E+00 1.02E+02 6.31E+00 G  
                           860.56 8.827E-01 &   6.433E+00 2.02E+02 1.24E+01 G  
 
pm-146   C  -1.8876E-02                                      2.02E+03             
                           747.16-1.888E-02 %(  1.746E+00 2.39E+03 3.40E+01 G  
                           735.72-6.936E-01 +   4.151E+00 1.70E+02 2.25E+01 G  
                           453.88-1.425E-01 +   1.000E+00 1.99E+02 6.50E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F  -4.4822E-02                                      1.07E+02             
                           898.04-4.482E-02 ?(  8.350E-01 4.99E+02 9.37E+01 G  
                          1836.06-1.418E-01 +   1.111E+00 2.10E+02 9.92E+01 G  
 
Cd-113m      1.0057E+03                                      5.33E+03             
                           263.70 1.006E+03 &(  8.104E+03 2.29E+02 6.00E-03   K
 
Cd-109   F   6.3324E+00                                      4.53E+02             
                            88.04 6.332E+00  (  1.384E+01 6.61E+01 3.79E+00 G  
 
PB-210   N   8.3755E+00                                      8.14E+03             
                            46.54 8.375E+00 &(  1.624E+01 5.92E+01 4.25E+00 G  
 
PB-212   N   5.8861E+00                                      6.98E+02             
                           238.63 5.886E+00  (P 1.024E+00 9.22E+00 4.33E+01 G  
                           300.03 1.661E+01 +   1.211E+01 3.19E+01 3.28E+00 GA 
 
PB-214   N   7.6742E+00                                      5.84E+05             
                           351.93 7.728E+00  (P 1.254E+00 9.54E+00 3.76E+01 G  
                           295.09 7.570E+00 @(P 2.399E+00 1.50E+01 1.93E+01 G  
                           242.00 1.233E+01 + P 7.281E+00 2.67E+01 7.43E+00 GA 
 
BI-207   C   8.1321E-02                                      1.18E+04             
                           569.70 4.677E-02 ?(  6.116E-01 3.56E+02 9.77E+01 G  
                          1063.66 1.267E-01 &(  1.177E+00 2.53E+02 7.45E+01 G  
 
BI-212   N   4.9051E+00                                      6.98E+02             
                           727.17 4.905E+00  (  1.086E+01 6.69E+01 7.55E+00 G  
                           785.42 9.655E-01 &   6.879E+01 1.94E+03 1.28E+00 GA 
 
BI-214   N   4.4385E+00                                      5.84E+05             
                           609.31 4.567E+00 @(P 1.340E+00 1.17E+01 4.61E+01 G  
                          1120.29 4.133E+00 ?(P 7.509E+00 4.31E+01 1.51E+01 G  
                          1764.49 4.353E+00 ?(P 7.022E+00 3.47E+01 1.54E+01 G  
 
BI-210M  T   8.6674E-03                                      1.10E+09             
                           265.83 8.667E-03 %(  1.052E+00 3.38E+03 5.00E+01 G  
                           304.90-1.036E-02 %   1.728E+00 4.57E+03 2.80E+01 G  
 
RA-224   N   1.1174E+01                                      6.98E+02             
                           240.99 1.117E+01  (  1.888E+01 5.19E+01 4.10E+00 G  
 
AC-228   N   4.4317E+00                                      2.10E+03             
                           911.07 4.836E+00  (  2.892E+00 2.30E+01 2.90E+01 G  
                           968.97 2.320E+00 -   6.260E+00 8.01E+01 1.75E+01 G  
                           338.32 3.455E+00  (  4.643E+00 4.28E+01 1.20E+01 G  
                            93.35 4.159E+00 *   1.088E+01 7.86E+01 5.56E+00 XA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   4.0111E-01                                      7.95E+03             
                           235.97 4.011E-01 ?(  9.717E+00 7.13E+02 1.23E+01 G  
                            50.14-1.131E-01 %   8.800E+00 2.19E+03 8.00E+00 G  
                           256.24-8.015E-01 &   8.506E+00 3.04E+02 7.00E+00 G  
 
TH-229   N   4.7667E+00                                      2.68E+06             
                           193.51 4.767E+00 ?(  9.243E+00 5.92E+01 4.40E+00 G  
                           210.85-3.120E+00 -   2.014E+01 1.88E+02 2.99E+00 G  
 
TH-234   N   1.2222E+01                                      1.63E+12             
                            63.29 1.222E+01  (  1.584E+01 4.08E+01 3.81E+00 G  
                            92.59 4.629E+00 -   1.064E+01 6.94E+01 5.58E+00 G  
 
PA-231   N   5.7927E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  2.016E+01 1.00E+03 2.88E+00 G  
                           300.07 1.257E+01  (  2.068E+01 5.11E+01 2.46E+00 G  
 
PA-233   C   7.5844E-01                                      7.82E+08             
                           312.01 2.655E-02 %(  1.272E+00 1.31E+03 3.60E+01 G  
                           300.18 5.008E+00  (  8.185E+00 5.08E+01 6.20E+00 G  
 
PA-234   N   9.0029E-01                                      1.63E+12             
                           131.29 7.485E-02 ?(  2.410E+00 9.16E+02 1.80E+01 G  
                           946.02-5.762E-01 +   6.493E+00 3.08E+02 1.34E+01 G  
                           569.47-1.804E-01 %   7.556E+00 1.13E+03 8.20E+00 G  
                           883.24 2.448E+00 ?(  7.455E+00 8.87E+01 9.60E+00 G  
                           880.53-2.089E+00 +   1.466E+01 1.96E+02 6.00E+00 GA 
 
PA-234M  N   6.9365E-01                                      1.63E+12             
                          1001.00 6.937E-01 %(  9.243E+01 3.46E+03 8.37E-01 G  
                           766.41-5.626E-02 %   2.810E+02 1.35E+05 2.94E-01 G  
 
U-235    N   8.2095E-01                                      2.57E+11             
                           143.79 1.082E+00 ?(  4.443E+00 1.21E+02 1.10E+01 G  
                           205.33 7.149E-01 ?(  1.017E+01 4.05E+02 5.01E+00 G  
                           163.38 3.623E-01 ?(  9.172E+00 7.20E+02 5.08E+00 G  
 
AM-241   T  -2.1117E-02                                      1.58E+05             
                            59.54-2.112E-02 &(  1.890E+00 2.55E+03 3.59E+01 G  
 
Np-237   F   2.4003E+00                                      2.14E+06             
                            86.49 2.400E+00  (  3.838E+00 4.93E+01 1.31E+01 G  
 
Ir-192   F   8.4605E-01                                      7.40E+01             
                           316.49 5.163E-02 ?(  5.133E-01 2.76E+02 8.70E+01 G  
                           468.06-1.701E-01 +   1.291E+00 2.14E+02 5.18E+01 G  
                           308.44 1.981E-01 &(  1.491E+00 2.12E+02 3.18E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 3.821E+00 ?(  1.847E+00 1.82E+01 3.02E+01 G  
 
Cs-136   F   1.6468E-01                                      1.30E+01             
                           818.50 1.647E-01 &(  8.705E-01 1.50E+02 1.00E+02 G  
                          1048.07-3.013E-01 +   1.409E+00 1.34E+02 8.00E+01 G  
                           340.57-1.568E-01 +   1.400E+00 2.55E+02 4.69E+01 G  
 
Np-239   T   9.4088E-01                                      2.36E+00             
                           103.70 3.183E-03 %   1.525E+00 1.34E+04 2.40E+01 X  
                           106.13 9.409E-01  (  1.721E+00 5.60E+01 2.27E+01 G  
                            99.50 1.263E+00     2.637E+00 6.33E+01 1.50E+01 X  
 
Nd-147       3.4222E-01                                      1.11E+01             
                           531.00 1.988E-01 &(  4.223E+00 5.70E+02 1.30E+01 G  
                            91.10 4.081E-01 &(  2.155E+00 1.56E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      47.81        40.        17.     0.009    59.23   8.375E+00   
 TH-234      63.51        73.        33.     0.018    40.75   1.222E+01   
 BA-133      80.87        83.         6.     0.003   211.72   2.092E-01   
 Nd-147      90.69       132.        11.     0.006   155.59   4.081E-01   
 TH-234      92.71       126.        24.     0.013    69.37   4.629E+00   
 AC-228      92.91       132.        22.     0.012    78.62   4.159E+00   
 Gd-153      97.71        95.       -14.    -0.008   105.24  -4.800E-01   
 Np-239      99.85        56.        18.     0.010    63.34   1.263E+00   
 EU-155     102.88        33.         8.     0.004   108.27   3.928E-01   
 Np-239     105.85        55.        20.     0.011    56.04   9.409E-01   
 EU-154     123.17        74.        -6.    -0.003   223.62  -1.421E-01   
 PA-234     131.19        67.         1.     0.001   916.45   7.485E-02   
 HF-181     132.48        67.         6.     0.003   188.69   1.550E-01   
 HF-181     135.49        64.        15.     0.008    81.36   2.707E+00   
 CO-57      138.73        43.        11.     0.006    91.39   1.086E+00   
 Tc-99m     140.53        83.         7.     0.004   190.49   8.711E-02   
 U-235      143.90        79.        11.     0.006   120.86   1.082E+00   
 CE-141     143.22        56.         5.     0.003   216.55   1.144E-01   
 Ba-140     162.77        59.        10.     0.005   117.04   1.836E+00   
 U-235      162.51        61.         2.     0.001   719.73   3.623E-01   
 CE-139     164.92        68.        -7.    -0.004   179.02  -9.795E-02   
 TH-229     195.08        38.        16.     0.009    59.24   4.767E+00   
 U-235      205.17        57.         3.     0.001   405.30   7.149E-01   
 TH-229     210.85        78.        -7.    -0.004   187.79  -3.120E+00   
 TH-227     235.97       281.         3.     0.002   712.62   4.011E-01   
 RA-224     241.62       110.        31.     0.017    51.85   1.117E+01   
 EU-152     244.54        72.        -7.    -0.004   168.12  -1.459E+00   
 TH-227     256.43        58.        -4.    -0.002   303.80  -8.015E-01   
 Cd-113m    262.97        36.         4.     0.002   228.68   1.006E+03   
 Hg-203     278.93        34.         8.     0.004   107.63   1.640E-01   
 Ir-192     295.21        40.        67.     0.037    18.17   3.821E+00   
 PA-231     299.83        32.        18.     0.010    51.13   1.257E+01   
 BA-133     303.52        41.        -3.    -0.002   294.22  -3.005E-01   
 Ir-192     308.77        27.         4.     0.002   212.06   1.981E-01   
 Ir-192     316.73        22.         2.     0.001   276.07   5.163E-02   
 CR-51      320.51        36.        -6.    -0.003   145.34  -1.108E+00   
 AC-228     338.40        33.        22.     0.012    42.75   3.455E+00   
 Cs-136     340.23        47.        -4.    -0.002   254.86  -1.568E-01   
 HF-181     349.44        25.        -4.    -0.002   173.80  -5.433E-01   
 BA-133     354.91        37.        -9.    -0.005   101.16  -2.860E-01   
 BA-133     384.47        21.        13.     0.007    56.94   3.028E+00   
 SN-113     392.20        28.         2.     0.001   404.01   6.192E-02   
 AG-108M    433.97        23.         6.     0.003   122.72   1.455E-01   
 pm-146     452.63        29.        -4.    -0.002   198.72  -1.425E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.03        19.        10.     0.006    67.71   2.338E+00   
 Ir-192     469.01        30.        -4.    -0.002   214.38  -1.701E-01   
 PM-144     474.93        14.         5.     0.003   117.14   2.856E-01   
 La-140     486.74        26.        -2.    -0.001   351.82  -1.125E-01   
 RU-103     497.32        26.        -3.    -0.002   253.51  -7.967E-02   
 RH-106     511.12        33.        33.     0.019    29.69   4.247E+00   
 Nd-147     530.08        15.         1.     0.001   570.44   1.988E-01   
 Ba-140     536.63        24.         1.     0.001   573.30   1.331E-01   
 CS-134     567.56        17.         2.     0.001   274.66   3.924E-01   
 BI-207     571.29        17.         2.     0.001   356.01   4.677E-02   
 SB-125     598.34        19.         2.     0.001   362.83   2.807E-01   
 SB-124     601.52        26.        -4.    -0.002   178.94  -1.220E-01   
 CS-134     606.42        52.       -14.    -0.008    79.79  -3.989E-01   
 RU-103     609.20        17.        67.     0.037    15.02   3.355E+01   
 AG-108M    611.51        43.       -17.    -0.009    60.60  -5.414E-01   
 PM-144     617.26        19.         3.     0.001   250.79   7.461E-02   
 RH-106     621.71        17.         3.     0.002   191.52   9.324E-01   
 SB-125     634.59        22.        -5.    -0.003   146.49  -1.246E+00   
 I-131      636.66        19.        -1.    -0.001   441.73  -5.884E-01   
 AG-110M    658.17        21.        -2.    -0.001   372.71  -5.719E-02   
 CS-137     661.84        25.        -3.    -0.002   251.88  -1.033E-01   
 NB-94      702.89        27.         1.     0.001   806.50   3.005E-02   
 SB-124     722.05        23.        -3.    -0.001   274.04  -7.671E-01   
 AG-108M    721.19        19.        -2.    -0.001   308.31  -7.413E-02   
 EU-154     724.16        33.        -2.    -0.001   334.59  -3.986E-01   
 BI-212     727.34        23.        11.     0.006    66.90   4.905E+00   
 pm-146     735.69        30.        -5.    -0.003   170.46  -6.936E-01   
 ZR-95      756.97        18.        -4.    -0.002   165.81  -2.377E-01   
 AG-110M    764.13        22.        -3.    -0.002   244.59  -4.325E-01   
 EU-152     778.79        17.         1.     0.001   633.21   2.537E-01   
 CS-134     794.90        16.         8.     0.005    77.32   3.359E-01   
 CS-134     800.53        17.        -4.    -0.002   150.35  -1.683E+00   
 La-140     815.25        28.        -4.    -0.002   184.24  -6.534E-01   
 Cs-136     818.99        21.         5.     0.003   149.91   1.647E-01   
 MN-54      836.05        23.        -6.    -0.003   231.88  -2.301E-01  P
 Co-56      847.02        16.        -1.     0.000   909.20  -2.309E-02   
 NB-94      869.31        13.         1.     0.001   445.58   4.499E-02   
 EU-154     873.03        16.         2.     0.001   282.06   6.299E-01   
 PA-234     880.01        19.        -3.    -0.002   195.82  -2.089E+00   
 PA-234     882.95        12.         6.     0.003    88.73   2.448E+00   
 AG-110M    882.95        11.         6.     0.003    85.91   3.254E-01   
 Sc-46      890.06        13.         1.     0.000   747.72   2.641E-02   
 y-88       897.52        14.        -1.    -0.001   498.81  -4.482E-02   
 AC-228     911.34        16.        36.     0.020    23.03   4.836E+00   
 PA-234     946.22        16.        -2.    -0.001   307.64  -5.762E-01   
 EU-152     964.46        20.         6.     0.003   116.44   1.637E+00   
 AC-228     969.42        26.        10.     0.005    80.14   2.320E+00   
 EU-154     998.07        17.        -3.    -0.002   185.11  -1.298E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136    1048.66        25.        -6.    -0.003   133.99  -3.013E-01   
 RH-106    1053.06         8.         5.     0.003    96.28   1.338E+01   
 BI-207    1063.67        13.         2.     0.001   252.88   1.267E-01   
 FE-59     1100.24        16.        -1.    -0.001   537.69  -8.543E-02   
 EU-152    1112.16        17.        -3.    -0.001   221.92  -9.042E-01   
 ZN-65     1114.41        22.        -4.    -0.002   183.42  -3.450E-01   
 Sc-46     1120.10        19.        17.     0.009    44.45   7.726E-01   
 Ta-182    1120.13        19.        17.     0.009    44.28   2.208E+00   
 CO-60     1173.29         9.         9.     0.005    57.88   4.250E-01   
 Ta-182    1191.00        10.         2.     0.001   232.79   6.113E-01   
 Ta-182    1222.39        15.         5.     0.003   124.20   8.632E-01   
 NA-22     1272.55        14.        -3.    -0.002   166.53  -1.714E-01   
 EU-154    1272.55        14.        -3.    -0.002   167.41  -4.837E-01   
 FE-59     1292.09        13.        -1.    -0.001   492.10  -1.260E-01   
 AG-110M   1384.08         8.         3.     0.001   169.12   5.859E-01   
 EU-152    1408.23         9.         4.     0.002   109.02   1.137E+00   
 Co-56     1768.86        16.        -4.    -0.002   142.27  -1.829E+00   
 y-88      1835.75         8.        -2.    -0.001   209.62  -1.418E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.5339E-01   -1.5339E-01    1.127E+03%                6.29E+00
 NA-22  #A   -1.7137E-01   -1.7137E-01    1.665E+02%                1.03E+00
 K-40         1.2271E+02    1.2271E+02    6.715E+00%                8.60E+00
 Sc-46  #A    3.9950E-01    3.9950E-01    4.445E+01%                7.46E-01
 CR-51  #A   -1.1085E+00   -1.1085E+00    1.453E+02%                5.59E+00
 MN-54  #A   -2.3011E-01   -2.3011E-01    3.600E+02%                9.23E-01
 FE-59  #A   -8.5430E-02   -8.5431E-02    5.377E+02%                1.71E+00
 Co-56  #A   -2.3088E-02   -2.3088E-02    9.092E+02%                7.85E-01
 CO-57  #A    1.2287E-01    1.2287E-01    9.139E+01%                3.59E-01
 CO-58  #A    6.5252E-03    6.5252E-03    3.837E+03%                9.21E-01
 CO-60  #A    2.0936E-01    2.0936E-01    5.788E+01%                9.28E-01
 ZN-65  #A   -3.4496E-01   -3.4496E-01    1.834E+02%                2.25E+00
 NB-94  #A    3.7596E-02    3.7596E-02    4.456E+02%                8.81E-01
 ZR-95  #A   -2.3772E-01   -2.3772E-01    1.658E+02%                1.40E+00
 NB-95  #A    1.5400E-02    1.5400E-02    1.357E+03%                7.78E-01
 RU-103 #A   -7.9672E-02   -7.9673E-02    2.535E+02%                7.22E-01
 RH-106 #A    2.6229E+00    2.6229E+00    9.628E+01%                6.42E+00
 AG-108M#A    1.4545E-01    1.4545E-01    1.227E+02%                6.21E-01
 AG-110M#A    3.9068E-01    3.9068E-01    8.591E+01%                9.57E-01
 SN-113 #A    6.1915E-02    6.1915E-02    4.040E+02%                8.99E-01
 SB-124 #A   -1.2204E-01   -1.2204E-01    1.789E+02%                7.71E-01
 SB-125 #A    5.0855E-01    5.0855E-01    6.771E+01%                1.70E+00
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 I-131  #A    2.0537E-03    2.0539E-03    7.683E+03%                5.85E-01
 Gd-153 #A   -4.8000E-01   -4.8000E-01    1.052E+02%                1.70E+00
 Ga-68  #A   -7.2467E-01   -7.3286E-01    1.071E+03%                2.99E+01
 Tc-99m #A    8.6926E-02    8.7109E-02    1.905E+02%                5.70E-01
 BA-133 #A   -2.8600E-01   -2.8600E-01    1.012E+02%                9.86E-01
 CS-134 #A   -3.9893E-01   -3.9893E-01    7.979E+01%                1.07E+00
 CS-137 #A   -1.0331E-01   -1.0331E-01    2.519E+02%                9.31E-01
 CE-139 #A   -9.7954E-02   -9.7954E-02    1.790E+02%                6.04E-01
 Ba-140 #A    4.7907E-01    4.7909E-01    1.170E+02%                2.77E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.45E+00
 CE-141 #A    1.1442E-01    1.1442E-01    2.166E+02%                8.61E-01
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.10E+00
 PM-144 #A    8.6672E-02    8.6672E-02    1.171E+02%                6.35E-01
 EU-152 #A    5.0321E-01    5.0321E-01    1.164E+02%                2.96E+00
 EU-154 #A    6.2995E-01    6.2995E-01    2.821E+02%                6.51E+00
 EU-155 #A    3.9284E-01    3.9284E-01    1.083E+02%                1.46E+00
 HF-181 #A    1.7389E-01    1.7389E-01    8.136E+01%                8.39E-01
 Ta-182 #A    2.2078E+00    2.2078E+00    4.428E+01%                3.04E+00
 Hg-203 #A    1.6402E-01    1.6403E-01    1.076E+02%                6.05E-01
 TL-208       2.3601E+00    2.3601E+00    1.418E+01%                5.64E-01
 pm-146 #A   -1.8876E-02   -1.8876E-02    2.388E+03%                1.75E+00
 y-88   #A   -4.4822E-02   -4.4822E-02    4.988E+02%                8.35E-01
 Cd-113m#A    1.0057E+03    1.0057E+03    2.287E+02%                8.10E+03
 Cd-109  A    6.3324E+00    6.3324E+00    6.613E+01%                1.38E+01
 PB-210 #A    8.3755E+00    8.3755E+00    5.923E+01%                1.62E+01
 PB-212       5.8861E+00    5.8861E+00    9.527E+00%                1.02E+00
 PB-214       7.6742E+00    7.6742E+00    9.405E+00%                1.25E+00
 BI-207 #A    8.1321E-02    8.1321E-02    2.183E+02%                6.12E-01
 BI-212 #A    4.9051E+00    4.9051E+00    6.690E+01%                1.09E+01
 BI-214 #     4.4385E+00    4.4385E+00    1.372E+01%                1.34E+00
 BI-210M#A    8.6674E-03    8.6674E-03    3.385E+03%                1.05E+00
 RA-224 #A    1.1174E+01    1.1174E+01    5.185E+01%                1.89E+01
 AC-228 #     4.4317E+00    4.4317E+00    2.303E+01%                2.89E+00
 TH-227 #A    4.0111E-01    4.0111E-01    7.126E+02%                9.72E+00
 TH-229 #A    4.7667E+00    4.7667E+00    5.924E+01%                9.24E+00
 TH-234 #A    1.2222E+01    1.2222E+01    4.075E+01%                1.58E+01
 PA-231 #A    5.7927E+00    5.7927E+00    5.113E+01%                2.02E+01
 PA-233  A    7.5844E-01    7.5844E-01    5.084E+01%                1.27E+00
 PA-234 #A    9.0029E-01    9.0029E-01    8.873E+01%                2.41E+00
 PA-234M#A    6.9365E-01    6.9365E-01    3.457E+03%                9.24E+01
 U-235  #A    8.2095E-01    8.2095E-01    1.209E+02%                4.44E+00
 AM-241 #A   -2.1117E-02   -2.1117E-02    2.555E+03%                1.89E+00
 Np-237  A    2.4003E+00    2.4003E+00    4.934E+01%                3.84E+00
 Ir-192 #C    8.4604E-01    8.4605E-01    1.817E+01%                5.13E-01
 Cs-136 #A    1.6467E-01    1.6468E-01    1.499E+02%                8.71E-01
 Np-239 #A    9.4067E-01    9.4088E-01    5.604E+01%                1.72E+00
 Nd-147 #A    3.4220E-01    3.4222E-01    1.556E+02%                4.22E+00
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  238.4 to  1999.3 keV)     1.455E+02  Bq/Sample     
 Total Decayed Activity (  238.4 to  1999.3 keV) 1.4546706E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140331
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-11-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-11-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:30         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:30:35      Real Time: 1803   sec
        Analysis Time: 2/5/2014 17:01         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       8.541E-01          198.9     1.698E+00    1.699E+00    6.158E+00
NA-22     -1.572E-01          238.2     3.745E-01    3.746E-01    1.367E+00
K-40       1.467E+02            7.1     1.044E+01    1.286E+01    1.214E+01
Sc-46      5.527E-01           43.6     2.412E-01    2.429E-01    1.088E+00
CR-51      2.645E+00           59.8     1.582E+00    1.589E+00    5.156E+00
MN-54     -1.459E-01          212.1     3.094E-01    3.095E-01    1.111E+00
FE-59      0.000E+00          707.1     1.045E-01    1.045E-01    2.589E+00
Co-56      4.582E-02          613.8     2.813E-01    2.813E-01    9.784E-01
CO-57      9.291E-02          187.6     1.743E-01    1.744E-01    6.027E-01
CO-58      7.848E-02          358.3     2.812E-01    2.812E-01    1.032E+00
CO-60      2.171E-02         1196.0     2.596E-01    2.596E-01    1.032E+00
ZN-65     -5.419E-01          163.6     8.865E-01    8.869E-01    3.119E+00
NB-94      7.627E-02          149.9     1.143E-01    1.144E-01    9.687E-01
ZR-95     -2.139E-01          225.6     4.826E-01    4.827E-01    1.751E+00
NB-95      0.000E+00         1000.0     1.423E-01    1.423E-01    1.127E+00
RU-103    -1.598E-01          157.4     2.517E-01    2.518E-01    8.881E-01
RH-106    -6.535E-01          380.2     2.485E+00    2.485E+00    9.067E+00
AG-108M   -1.604E-02         1006.0     1.613E-01    1.613E-01    6.149E-01
AG-110M    1.731E-01          102.9     1.781E-01    1.784E-01    1.683E+00
SN-113    -1.183E-01          286.0     3.382E-01    3.382E-01    1.206E+00
SB-124     0.000E+00         1000.0     9.371E-02    9.371E-02    9.159E-01
SB-125     1.059E+00           63.3     6.706E-01    6.728E-01    2.440E+00
I-131      1.243E-01          157.4     1.955E-01    1.956E-01    6.966E-01
Gd-153    -1.136E-02           89.5     1.017E-02    1.020E-02    1.604E+00
Ga-68     -4.617E+00          210.1     9.700E+00    9.703E+00    3.588E+01
Tc-99m     0.000E+00         1000.0     1.837E-01    1.837E-01    8.489E-01
BA-133    -4.840E-02          681.2     3.297E-01    3.297E-01    1.189E+00
CS-134     4.553E-02           90.2     4.105E-02    4.112E-02    1.059E+00
CS-137     1.827E-01          152.0     2.777E-01    2.779E-01    9.905E-01
CE-139     1.504E-01          122.3     1.840E-01    1.845E-01    6.316E-01
Ba-140     2.073E-02         4774.0     9.895E-01    9.895E-01    3.640E+00
La-140     3.742E-01           73.4     2.747E-01    2.754E-01    8.903E-01
CE-141     4.042E-01           92.8     3.751E-01    3.757E-01    1.262E+00
CE-144     6.781E-01          178.2     1.209E+00    1.209E+00    4.201E+00
PM-144     1.988E-01          131.6     2.616E-01    2.619E-01    9.221E-01
EU-152     1.081E+00           68.0     7.349E-01    7.371E-01    2.520E+00
EU-154     1.270E-01          172.1     2.185E-01    2.186E-01    7.105E+00
EU-155     5.014E-01           56.3     2.825E-01    2.838E-01    2.262E+00
HF-181     3.641E-02          379.2     1.381E-01    1.381E-01    9.285E-01
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Ta-182     2.794E+00           42.5     1.188E+00    1.196E+00    3.645E+00
Hg-203    -2.074E-01          123.9     2.570E-01    2.573E-01    8.829E-01
TL-208     2.038E+00           16.8     3.425E-01    3.584E-01    7.031E-01
pm-146     2.552E-01          153.8     3.924E-01    3.926E-01    2.067E+00
y-88      -2.577E-01          142.9     3.683E-01    3.685E-01    1.296E+00
Cd-113m   -6.939E+02          383.1     2.658E+03    2.658E+03    9.549E+03
Cd-109     4.507E-01         1138.0     5.128E+00    5.129E+00    1.784E+01
PB-210     2.360E+01           42.8     1.009E+01    1.019E+01    2.992E+01
PB-212     6.015E+00           12.2     7.342E-01    8.309E-01    1.526E+00
PB-214     5.673E+00           14.7     8.332E-01    8.838E-01    1.861E+00
BI-207     1.215E-01          171.7     2.086E-01    2.087E-01    7.510E-01
BI-212     5.155E+00           60.1     3.098E+00    3.110E+00    1.005E+01
BI-214     7.139E+00           14.0     1.001E+00    1.068E+00    1.985E+00
BI-210M   -1.558E-01          200.9     3.130E-01    3.131E-01    1.110E+00
RA-224    -2.213E+01           46.2     1.022E+01    1.032E+01    3.321E+01
AC-228     4.178E+00           26.3     1.098E+00    1.118E+00    3.452E+00
TH-227    -2.269E-01         1785.0     4.051E+00    4.051E+00    1.376E+01
TH-229     5.310E-01          874.2     4.642E+00    4.642E+00    1.626E+01
TH-234     2.016E+01           36.2     7.305E+00    7.381E+00    2.101E+01
PA-231    -8.129E-01          117.6     9.559E-01    9.570E-01    2.661E+01
PA-233     4.318E-01          143.5     6.198E-01    6.203E-01    1.595E+00
PA-234     1.232E+00           76.8     9.458E-01    9.479E-01    2.856E+00
PA-234M    5.015E+00          652.8     3.274E+01    3.274E+01    1.338E+02
U-235      2.942E+00           50.2     1.476E+00    1.483E+00    5.574E+00
AM-241     7.939E-02          829.8     6.588E-01    6.588E-01    2.305E+00
Np-237     2.555E+00           56.5     1.443E+00    1.450E+00    4.722E+00
Ir-192     1.049E+00           22.0     2.309E-01    2.391E-01    7.097E-01
Cs-136     5.680E-02          362.8     2.061E-01    2.061E-01    8.303E-01
Np-239     4.002E-01          156.4     6.260E-01    6.265E-01    2.158E+00
Nd-147     4.996E-01          312.0     1.559E+00    1.559E+00    5.709E+00
-----------------------------------------------------------------------------
Total      2.486E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-11-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140331.An1

 Acquisition information
        Start time:                 2/5/2014 4:30:35 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:30:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1070

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.46       36.  22.81   1.48  2.004E-02    46.54   4.250    PBC<MDA PB210 
    55.73      216.  15.80   1.00  2.649E-02
    59.04        1. 829.76   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.31       43.  22.25   1.10  3.101E-02    63.29   3.810    PBC<MDA TH234 
    74.64       96.  16.36   0.86  3.627E-02
    77.14      105.  15.10   0.86  3.717E-02
    87.30       24.  56.34   0.87  3.982E-02    86.49  13.100  2.562E+00 Np237 
                                                86.54  30.700  1.093E+00 EU155 
    87.32       24.  56.47   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.090E+00 EU155 
    89.81       26.  41.42   0.58  4.049E-02
    92.91       38.  23.18   0.67  4.096E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    93.02       48.  29.41   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.178E+01 AC228 
   101.49        9. 102.01   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   102.45        8. 128.20   0.89  4.205E-02   103.20  21.800    PBC<MDA Gd153 
   106.03        7. 156.45   0.89  4.217E-02   106.13  22.700    PBC<MDA Np239 
   121.93        6. 172.15   0.91  4.173E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  9.149E-02 CO57  
                                               123.10  40.790  1.923E-01 EU154 
   122.07        6. 187.64   0.90  4.180E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  9.291E-02 CO57  
                                               123.10  40.790  1.953E-01 EU154 
   131.29        7. 158.48   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   133.54        6. 178.25   0.92  4.071E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  6.781E-01 CE144 
                                               133.02  43.300  1.734E-01 HF181 
   133.81        3. 379.20   0.92  4.077E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  4.071E-01 CE144 
   144.21       13.  99.23   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   145.01       14.  92.80   0.93  3.912E-02   145.44  48.200    PBC<MDA CE141 
   163.11       17.  62.17   0.95  3.619E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  5.001E+00 U235  
   166.06        8. 122.29   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   193.51        1. 874.15   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   205.43       10.  94.54   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
   238.41      148.  11.06   1.06  2.859E-02   238.63  43.300  6.015E+00 PB212 
   242.08       51.  27.89   0.96  2.830E-02   242.00   7.430  1.335E+01 PB214 
   277.16        5. 170.87   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   295.19       54.  22.38   0.88  2.466E-02   295.09  19.300  6.312E+00 PB214 
                                               295.95  30.160  4.047E+00 Ir192 
                                               295.95  30.160  4.047E+00 Ir192 
   295.29       51.  22.01   1.08  2.461E-02   295.09  19.300  5.317E+00 PB214 
                                               295.95  30.160  3.840E+00 Ir192 
   299.93        5. 185.21   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.495E+00 PA231 
                                               300.18   6.200  1.784E+00 PA233 
   299.94        5. 185.69   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.483E+00 PA231 
                                               300.18   6.200  1.779E+00 PA233 
   300.09        5. 191.31   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.356E+00 PA231 
                                               300.18   6.200  1.729E+00 PA233 
   310.03        3. 214.04   1.09  2.372E-02   312.01  36.000    PBC<MDA PA233 
   316.27        3. 243.11   1.10  2.348E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  8.173E-02 Ir192 
   320.79       11.  59.83   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   328.95        9.  93.16   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.10       24.  39.22   1.12  2.241E-02   338.32  12.010    PBC<MDA AC228 
   344.80        6. 128.06   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
   351.96       79.  13.84   1.47  2.179E-02   351.93  37.600  5.345E+00 PB214 
   364.64        4. 157.37   1.15  2.126E-02   364.48  81.700    PBC<MDA I131  
   463.16       13.  63.31   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   478.09        3. 198.86   1.25  1.751E-02   477.60  10.520    PBC<MDA BE7   
   510.91       40.  25.92   1.29  1.666E-02   511.86  20.000  6.670E+00 RH106 
   530.87        2. 311.98   1.30  1.622E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  4.996E-01 Nd147 
   569.77        3. 191.29   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.290E+00 PA234 
                                               569.32  15.380  6.879E-01 CS134 
   570.40        4. 141.08   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.701E+00 PA234 
                                               569.70  97.740  1.428E-01 BI207 
   570.77        3. 171.66   1.34  1.540E-02   569.47   8.200  1.448E+00 PA234 
                                               569.70  97.740  1.215E-01 BI207 
   583.17       48.  15.05   1.13  1.514E-02   583.02  84.500  2.068E+00 TL208 
   609.37       87.  12.14   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  5.771E+01 RU103 
                                               610.30   5.750  5.771E+01 RU103 
   609.46       87.  12.56   1.32  1.466E-02   609.31  46.090  7.139E+00 BI214 
                                               610.30   5.750  5.729E+01 RU103 
   657.99        2. 337.52   1.42  1.386E-02   657.76  94.640    PBC<MDA AG110M
   661.26        4. 152.03   1.42  1.380E-02   661.66  85.210    PBC<MDA CS137 
   696.40        5. 131.64   1.46  1.328E-02   696.54  99.000    PBC<MDA PM144 
   726.81        9.  60.11   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   735.59        4. 153.76   1.49  1.275E-02   735.72  22.500    PBC<MDA pm146 
   778.05        6.  67.98   1.53  1.222E-02   778.92  12.940    PBC<MDA EU152 
   803.05        4. 145.26   1.55  1.195E-02   801.95   8.690    PBC<MDA CS134 
                                               801.95   8.690  2.182E+00 CS134 
   811.05        2. 358.30   1.56  1.185E-02   810.78  99.460    PBC<MDA CO58  
   819.08        1. 481.11   1.56  1.177E-02   818.50 100.000    PBC<MDA Cs136 
   869.71        3. 149.86   1.61  1.123E-02   871.10  99.890    PBC<MDA NB94  
   880.53        3. 130.11   1.62  1.114E-02   880.53   6.000    PBC<MDA PA234 
   883.24        4.  89.78   1.62  1.111E-02   883.24   9.600    PBC<MDA PA234 
   888.42        3. 209.81   1.63  1.106E-02   889.28  99.984    PBC<MDA Sc46  
   911.46       24.  29.71   1.64  1.086E-02   911.07  29.000  4.197E+00 AC228 
   937.19        6. 102.92   1.67  1.062E-02   937.49  34.360    PBC<MDA AG110M
   968.63       12.  61.56   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
  1000.55        1.  92.50   1.72  1.011E-02  1001.00   0.837    PBC<MDA PA234M
  1037.61        1. 613.84   1.75  9.831E-03  1037.84  14.130    PBC<MDA Co56  
  1048.36        1. 543.16   1.76  9.757E-03  1048.07  80.000    PBC<MDA Cs136 
  1121.29       16.  42.51   1.82  9.265E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.749E-01 Sc46  
                                              1121.30  34.900  2.794E+00 Ta182 
  1121.30       12.  42.11   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1121.30       16.  43.64   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.620E-01 Sc46  
                                              1121.30  34.900  2.758E+00 Ta182 
  1460.88      213.   6.98   2.08  7.547E-03  1460.83  10.670  1.467E+02 K40   
  1594.94        3. 113.50   2.18  7.039E-03  1596.21  95.400    PBC<MDA La140 
  1764.94        7.  34.61   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   222.64    55.73       237.       216. 8.155E+03   12.16   0.996  -      s 
   298.40    74.68        90.        87. 2.399E+03   21.72   0.793  -        
   308.37    77.17        76.       106. 2.852E+03   17.24   1.084  -      s 
   358.92    89.81        28.        34. 8.360E+02   28.05   0.585  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.59    46.46        86.        36.     0.020    22.81   1.477s
 AM-241    235.89    59.04        75.         1.     0.001   829.76   0.841s
 TH-234    252.97    63.31        81.        43.     0.024    22.25   1.096s
 Np-237    348.95    87.32        80.        24.     0.013    56.47   0.868s
 EU-155    348.88    87.30        80.        24.     0.013    56.34   0.868s
 Nd-147    363.85    91.05       133.       -20.    -0.011    86.51   0.873s
 TH-234    371.29    92.91       114.        38.     0.021    23.18   0.673s
 AC-228    371.75    93.02        77.        48.     0.027    29.41   0.875 
 Gd-153    385.73    96.52        51.        -8.    -0.005   125.04   0.880s
 Np-239    405.61   101.49        40.         9.     0.005   102.01   0.882 
 Gd-153    409.46   102.45        49.         8.     0.004   128.20   0.886 
 Np-239    415.23   103.89        71.        -3.    -0.002   432.94   0.886s
 EU-155    414.57   103.73        52.        -6.    -0.003   183.72   0.888s
 Np-239    423.75   106.03        55.         7.     0.004   156.45   0.889s
 CO-57     487.89   122.07        60.         6.     0.003   187.64   0.905s
 EU-154    487.32   121.93        49.         6.     0.003   172.15   0.906 
 PA-234    524.78   131.29        57.         7.     0.004   158.48   0.914D
 HF-181    534.83   133.81        77.         3.     0.002   379.20   0.916s
 CE-144    533.76   133.54        45.         6.     0.003   178.25   0.916D
 U-235     576.42   144.21        76.        13.     0.007    99.23   0.927s
 CE-141    579.63   145.01        74.        14.     0.008    92.80   0.928s
 Ba-140    650.20   162.66        47.        -1.    -0.001   726.28   0.946s
 U-235     652.01   163.11        45.        17.     0.009    62.17   0.947s
 CE-139    663.78   166.06        43.         8.     0.004   122.29   0.949s
 TH-229    773.55   193.51        73.         1.     0.001   874.15   0.977 
 U-235     821.23   205.43        43.        10.     0.006    94.54   0.989s
 PB-212    953.11   238.41        45.       134.     0.074    11.06   1.062 
 RA-224    959.61   240.04       206.       -46.    -0.026    46.18   1.024 
 PB-214    967.77   242.08        44.        51.     0.028    27.89   0.956s
 EU-152    982.58   245.78        47.        -6.    -0.003   177.86   1.028s
 Cd-113m  1053.78   263.59        28.        -2.    -0.001   383.05   1.047s
 BI-210M  1060.03   265.15        26.        -4.    -0.002   200.87   1.049s
 TL-208   1108.04   277.16        34.         5.     0.003   170.87   1.060 
 Hg-203   1115.19   278.94        43.        -8.    -0.004   123.91   1.062s
 I-131    1134.79   283.85        35.        -9.    -0.005    96.67   1.067s
 PB-214   1180.14   295.19        37.        54.     0.030    22.38   0.878 
 Ir-192   1180.56   295.29        38.        51.     0.029    22.01   1.079s
 PB-212   1199.12   299.93        38.         5.     0.003   185.21   1.083s
 PA-231   1199.16   299.94        38.         5.     0.003   185.69   1.083s
 PA-233   1199.75   300.09        38.         5.     0.003   191.31   1.083s
 PA-231   1215.92   304.13        43.        -7.    -0.004   144.34   1.085s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1216.06   304.17        45.        -7.    -0.004   132.06   1.086s
 Ba-140   1213.35   303.49        40.        -7.    -0.004   140.44   1.087s
 BI-210M  1213.29   303.48        45.        -9.    -0.005   110.48   1.087s
 Ir-192   1233.97   308.65        39.        -4.    -0.002   256.12   1.091s
 PA-233   1239.48   310.03        22.         3.     0.002   214.04   1.094s
 Ir-192   1264.46   316.27        25.         3.     0.002   243.11   1.099s
 CR-51    1282.54   320.79        16.        11.     0.006    59.83   1.102s
 La-140   1315.15   328.95        34.         9.     0.005    93.16   1.111s
 AC-228   1351.76   338.10        31.        24.     0.013    39.22   1.120 
 Cs-136   1361.81   340.62        59.        -8.    -0.004   139.84   1.122s
 EU-152   1378.53   344.80        26.         6.     0.003   128.06   1.126s
 PB-214   1407.16   351.96        28.        79.     0.044    13.84   1.467s
 BA-133   1419.98   355.16        31.        -1.    -0.001   681.22   1.137s
 I-131    1457.90   364.64        17.         4.     0.002   157.37   1.146s
 BA-133   1534.03   383.68        26.        -2.    -0.001   323.68   1.164s
 SN-113   1567.02   391.93        30.        -3.    -0.002   285.95   1.172s
 pm-146   1817.11   454.47        25.        -4.    -0.002   182.05   1.231s
 SB-125   1851.89   463.16        29.        13.     0.007    63.31   1.240s
 Ir-192   1871.91   468.17        23.        -2.    -0.001   298.11   1.245s
 PM-144   1906.80   476.89        21.        -3.    -0.002   239.42   1.253s
 BE-7     1911.60   478.09        14.         3.     0.002   198.86   1.254s
 RU-103   1985.97   496.69        22.        -4.    -0.002   157.44   1.272s
 RH-106   2042.85   510.91        34.        40.     0.022    25.92   1.286s
 Nd-147   2122.70   530.87        17.         2.     0.001   311.98   1.304s
 CS-134   2254.68   563.87        18.        -3.    -0.002   195.63   1.334s
 CS-134   2278.25   569.77        14.         3.     0.002   191.29   1.340s
 PA-234   2280.79   570.40        13.         4.     0.002   141.08   1.340 
 BI-207   2282.27   570.77        14.         3.     0.002   171.66   1.340s
 TL-208   2331.86   583.17         8.        48.     0.026    15.05   1.130 
 CS-134   2422.15   605.74        28.        -6.    -0.004   124.34   1.372s
 BI-214   2437.00   609.46        21.        87.     0.048    12.56   1.324 
 RU-103   2436.65   609.37        13.        87.     0.049    12.14   1.377s
 AG-108M  2452.63   613.36        24.        -3.    -0.002   230.07   1.381s
 PM-144   2469.41   617.56        16.        -3.    -0.001   224.31   1.385s
 RH-106   2487.45   622.07        20.        -2.    -0.001   380.21   1.388s
 SB-125   2550.72   637.89        19.        -1.     0.000   750.59   1.401s
 AG-110M  2631.13   657.99        17.         2.     0.001   337.52   1.421s
 CS-137   2644.18   661.26        15.         4.     0.002   152.03   1.424s
 PM-144   2784.76   696.40        17.         5.     0.003   131.64   1.456s
 SB-124   2893.83   723.67        23.        -4.    -0.002   163.79   1.479s
 AG-108M  2897.99   724.71        24.        -5.    -0.003   156.75   1.480s
 EU-154   2895.10   723.99        25.        -5.    -0.003   163.35   1.480s
 BI-212   2906.40   726.81        10.         9.     0.005    60.11   1.483s
 pm-146   2941.50   735.59        14.         4.     0.002   153.76   1.491s
 ZR-95    3020.03   755.22        16.        -3.    -0.001   225.60   1.510s
 EU-152   3111.35   778.05         5.         6.     0.003    67.98   1.529s
 CS-134   3186.68   796.88        16.        -1.    -0.001   489.72   1.544s
 CS-134   3211.35   803.05        16.         4.     0.002   145.26   1.550s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58    3243.37   811.05        17.         2.     0.001   358.30   1.557s
 La-140   3263.13   815.99        15.        -2.    -0.001   256.80   1.562s
 Cs-136   3275.48   819.08        10.         1.     0.001   481.11   1.564s
 MN-54    3332.62   833.36        19.        -3.    -0.002   212.13   1.579s
 TL-208   3443.06   860.97        19.        -2.    -0.001   356.40   1.601s
 NB-94    3478.04   869.71         7.         3.     0.002   149.86   1.610s
 PA-234   3521.30   880.53         8.         3.     0.002   130.11   1.618D
 PA-234   3532.14   883.24         5.         4.     0.002    89.78   1.620D
 Sc-46    3552.86   888.42        17.         3.     0.002   209.81   1.626s
 y-88     3590.08   897.72        21.        -5.    -0.003   142.92   1.633s
 AC-228   3645.01   911.46        13.        24.     0.013    29.71   1.644 
 AG-110M  3747.98   937.19        14.         6.     0.003   102.92   1.667s
 EU-152   3852.68   963.37        25.        -4.    -0.002   171.75   1.690s
 AC-228   3873.74   968.63        21.        12.     0.007    61.56   1.694 
 EU-154   3981.90   995.66        19.        -1.    -0.001   554.35   1.717s
 PA-234M  4001.43  1000.55        14.         1.     0.000    92.50   1.721s
 EU-154   4014.17  1003.73        18.        -5.    -0.003   119.05   1.724s
 Co-56    4149.72  1037.61        12.         1.     0.000   613.84   1.751s
 Cs-136   4192.73  1048.36        14.         1.     0.001   543.16   1.760s
 RH-106   4202.59  1050.83        15.        -3.    -0.002   182.83   1.762s
 Ga-68    4308.08  1077.19        10.        -2.    -0.001   210.08   1.784s
 ZN-65    4469.35  1117.50        26.        -5.    -0.003   163.59   1.815s
 BI-214   4484.54  1121.30        20.        12.     0.007    42.11   1.819s
 Sc-46    4484.55  1121.30        17.        16.     0.009    43.64   1.819s
 Ta-182   4484.50  1121.29        16.        16.     0.009    42.51   1.820s
 CO-60    4691.11  1172.93        20.        -1.    -0.001   573.50   1.862s
 NA-22    5098.64  1274.78        15.        -2.    -0.001   238.17   1.942s
 EU-154   5098.64  1274.78        15.        -2.    -0.001   238.17   1.942s
 K-40     5843.36  1460.88        10.       213.     0.118     6.98   2.084 
 La-140   6379.86  1594.94         3.         3.     0.001   113.50   2.183s
 SB-124   6764.47  1691.04         8.        -1.    -0.001   323.09   2.250s
 BI-214   7060.26  1764.94         7.         7.     0.004    34.61   2.301s
 Co-56    7071.94  1767.86        17.        -6.    -0.003   109.47   2.305s
 y-88     7340.00  1834.83         5.        -2.    -0.001   223.01   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   8.5407E-01                                      5.31E+01             
                           477.60 8.541E-01 ?(  6.158E+00 1.99E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -1.5724E-01                                      9.50E+02             
                          1274.53-1.572E-01 ?(  1.367E+00 2.38E+02 9.99E+01 G  
 
K-40     N   1.4668E+02                                      4.66E+11             
                          1460.83 1.467E+02  (P 1.214E+01 6.98E+00 1.07E+01 G  
 
Sc-46    F   5.5274E-01                                      8.38E+01             
                           889.28 1.434E-01 &(  1.088E+00 2.10E+02 1.00E+02 G  
                          1120.55 9.620E-01  (  1.297E+00 4.36E+01 1.00E+02 G  
 
CR-51    F   2.6450E+00                                      2.77E+01             
                           320.08 2.645E+00 &(  5.156E+00 5.98E+01 9.94E+00 G  
 
MN-54    C  -1.4585E-01                                      3.12E+02             
                           834.85-1.459E-01 ?(  1.111E+00 2.12E+02 1.00E+02 G  
 
Co-56    C   4.5821E-02                                      7.73E+01             
                           846.77 7.010E-03 %(  9.784E-01 3.68E+03 9.99E+01 G  
                          1238.28 0.000E+00 -   3.117E+00 1.00E+03 6.61E+01 G  
                          1037.84 3.203E-01 ?(  7.455E+00 6.14E+02 1.41E+01 G  
                          1771.35-3.158E+00 +   1.203E+01 1.09E+02 1.55E+01  A 
 
CO-57    C   9.2910E-02                                      2.72E+02             
                           122.06 9.291E-02 &(  6.027E-01 1.88E+02 8.56E+01 G  
                           136.47 0.000E+00 -   5.999E+00 1.00E+03 1.07E+01 G  
 
CO-58    C   7.8483E-02                                      7.09E+01             
                           810.78 7.848E-02 &(  1.032E+00 3.58E+02 9.95E+01 G  
 
CO-60    F   2.1708E-02                                      1.93E+03             
                          1332.50 2.171E-02 %(  1.032E+00 1.20E+03 1.00E+02 G  
                          1173.24-6.954E-02 +   1.465E+00 5.73E+02 9.99E+01 G  
 
ZN-65    F  -5.4188E-01                                      2.44E+02             
                          1115.55-5.419E-01 ?(  3.119E+00 1.64E+02 5.06E+01 G  
 
NB-94    I   7.6267E-02                                      7.41E+06             
                           702.63 1.462E-02 %(  9.687E-01 1.78E+03 9.79E+01 G  
                           871.10 1.367E-01 &(  7.523E-01 1.50E+02 9.99E+01 G  
 
ZR-95    I  -2.1393E-01                                      6.40E+01             
                           756.73-2.139E-01 ?(  1.751E+00 2.26E+02 5.45E+01 G  
                           724.20 0.000E+00 +   2.712E+00 1.00E+03 4.42E+01 G  
 
RU-103   I  -1.5984E-01                                      3.93E+01             
                           497.05-1.598E-01 ?(  8.881E-01 1.57E+02 9.09E+01 G  
                           610.30 5.771E+01 ?   1.273E+01 1.21E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -6.5346E-01                                      3.74E+02             
                           621.92-6.535E-01 &(  9.067E+00 3.80E+02 9.93E+00 G  
                          1050.36-1.162E+01 +   7.651E+01 1.83E+02 1.56E+00 G  
                           511.86 6.670E+00 ?   4.965E+00 2.59E+01 2.00E+01 GA 
 
AG-108M  C  -1.6043E-02                                      1.53E+05             
                           433.94-1.604E-02 %(  6.149E-01 1.01E+03 9.05E+01 G  
                           722.94-2.205E-01 +   1.216E+00 1.57E+02 9.08E+01 G  
                           614.28-1.325E-01 +   1.089E+00 2.30E+02 8.98E+01 G  
 
AG-110M  F   1.7309E-01                                      2.50E+02             
                           884.68-1.946E-02 %(  1.683E+00 2.34E+03 7.27E+01 G  
                           657.76 7.417E-02 ?(  9.187E-01 3.38E+02 9.46E+01 G  
                           937.49 8.529E-01 &(  3.050E+00 1.03E+02 3.44E+01 G  
                          1384.30-2.180E-04 %   4.718E+00 5.47E+05 2.43E+01 G  
                           763.94-5.467E-02 &   6.173E+00 3.13E+03 2.23E+01 G  
 
SN-113   F  -1.1826E-01                                      1.15E+02             
                           391.69-1.183E-01 ?(  1.206E+00 2.86E+02 6.40E+01 G  
 
SB-125   I   1.0592E+00                                      1.01E+03             
                           427.88 4.581E-02 %(  2.440E+00 1.45E+03 2.96E+01 G  
                           600.50 7.832E-02 %   5.001E+00 1.73E+03 1.79E+01 G  
                           635.89-2.845E-01 +   7.897E+00 7.51E+02 1.13E+01 G  
                           463.37 3.924E+00  (  8.178E+00 6.33E+01 1.05E+01 G  
 
I-131    I   1.2425E-01                                      8.02E+00             
                           364.48 1.242E-01 &(  6.966E-01 1.57E+02 8.17E+01 G  
                           284.30-3.283E+00 +   1.080E+01 9.67E+01 6.14E+00 G  
                           636.97 0.000E+00 -   1.347E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F  -1.1363E-02                                      2.42E+02             
                            97.50-3.745E-01 ?(  1.604E+00 1.25E+02 3.00E+01 G  
                           103.20 4.884E-01  (  2.148E+00 1.28E+02 2.18E+01 G  
 
Ga-68    C  -4.6172E+00                                      4.71E-02             
                          1077.40-4.617E+00 ?(  3.588E+01 2.10E+02 3.30E+00 G  
 
BA-133   F  -4.8404E-02                                      3.85E+03             
                           356.00-4.840E-02 ?(  1.189E+00 6.81E+02 6.20E+01 G  
                           302.85-9.368E-01 +   4.256E+00 1.32E+02 1.83E+01 G  
                           383.84-6.876E-01 +   8.000E+00 3.24E+02 8.94E+00 GA 
                            80.99 5.201E-02 %   2.033E+00 1.12E+03 3.41E+01 GA 
 
CS-134   I   4.5529E-02                                      7.54E+02             
                           604.71-2.459E-01 &(  1.059E+00 1.24E+02 9.76E+01 G  
                           795.87-6.436E-02 +   1.167E+00 4.90E+02 8.55E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32 6.879E-01 ?(  4.764E+00 1.91E+02 1.54E+01 G  
                           801.95 2.182E+00 &(  1.127E+01 1.45E+02 8.69E+00 G  
                           563.24-1.384E+00 +   9.714E+00 1.96E+02 8.35E+00 G  
 
CS-137   I   1.8270E-01                                      1.10E+04             
                           661.66 1.827E-01 &(  9.905E-01 1.52E+02 8.52E+01 G  
 
CE-139   F   1.5044E-01                                      1.38E+02             
                           165.85 1.504E-01 ?(  6.316E-01 1.22E+02 7.99E+01 G  
 
Ba-140   I   2.0725E-02                                      1.28E+01             
                           537.26 2.073E-02 %(  3.640E+00 4.77E+03 2.44E+01 G  
                           162.66-3.301E-01 +   8.511E+00 7.26E+02 6.22E+00 G  
                           304.85-3.556E+00 &   1.727E+01 1.40E+02 4.29E+00 G  
 
La-140   I   3.7419E-01                                      1.28E+01             
                          1596.21 2.131E-01 ?(  8.903E-01 1.14E+02 9.54E+01 G  
                           487.02 3.397E-02 &   1.635E+00 1.30E+03 4.55E+01 G  
                           328.76 1.131E+00 *(  3.579E+00 9.32E+01 2.03E+01 G  
                           815.77-4.531E-01 +   4.250E+00 2.57E+02 2.33E+01 G  
 
CE-141   I   4.0417E-01                                      3.25E+01             
                           145.44 4.042E-01  (  1.262E+00 9.28E+01 4.82E+01 G  
 
CE-144   I   6.7805E-01                                      2.85E+02             
                           133.54 6.781E-01  (  4.201E+00 1.78E+02 1.11E+01 G  
 
PM-144   C   1.9875E-01                                      3.63E+02             
                           696.54 1.988E-01 ?(  9.221E-01 1.32E+02 9.90E+01 G  
                           618.06-9.985E-02 -   8.138E-01 2.24E+02 9.91E+01 G  
                           476.81-2.127E-01 +   1.830E+00 2.39E+02 4.20E+01 G  
 
EU-152   F   1.0811E+00                                      4.94E+03             
                           344.29 5.661E-01 ?(  2.520E+00 1.28E+02 2.65E+01 G  
                          1112.07-4.505E-02 %   9.303E+00 5.48E+03 1.36E+01 G  
                           121.78 0.000E+00 &   2.103E+00 1.00E+03 2.86E+01 G  
                           778.92 2.136E+00 &(  4.791E+00 6.80E+01 1.29E+01 G  
                           964.11-1.577E+00 +   9.559E+00 1.72E+02 1.46E+01 G  
                           244.69-1.468E+00 +   9.064E+00 1.78E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.510E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.2695E-01                                      3.14E+03             
                           873.23-9.040E-02 %(  7.105E+00 2.03E+03 1.23E+01 G  
                           123.10 1.923E-01  (  1.148E+00 1.72E+02 4.08E+01 G  
                          1274.54-4.466E-01 +   3.882E+00 2.38E+02 3.52E+01 G  
                           723.36-9.653E-01 +   5.553E+00 1.63E+02 2.02E+01 G  
                          1004.77-1.658E+00 +   6.893E+00 1.19E+02 1.80E+01 G  
                           996.33-5.846E-01 +   1.193E+01 5.54E+02 1.06E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   5.0139E-01                                      1.81E+03             
                           105.31-3.552E-01 &(  2.262E+00 1.84E+02 2.12E+01 G  
                            86.54 1.093E+00 &(  2.015E+00 5.63E+01 3.07E+01 G  
 
HF-181   F   3.6412E-02                                      4.24E+01             
                           482.00 0.000E+00 ?(  9.285E-01 1.00E+03 8.05E+01 G  
                           133.02 1.041E-01 &(  1.372E+00 3.79E+02 4.33E+01 G  
                           345.83 0.000E+00 -   5.079E+00 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 -   1.098E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.7944E+00                                      1.14E+02             
                          1121.30 2.794E+00  (  3.645E+00 4.25E+01 3.49E+01 G  
                          1221.41-8.060E-02 %   5.433E+00 1.81E+03 2.70E+01 G  
                          1189.05 1.061E-01 %   8.172E+00 2.05E+03 1.62E+01 G  
 
Hg-203   F  -2.0742E-01                                      4.66E+01             
                           279.20-2.074E-01 ?(  8.829E-01 1.24E+02 8.15E+01 G  
 
TL-208   N   2.0383E+00                                      6.98E+02             
                           583.02 2.068E+00  (P 7.031E-01 1.51E+01 8.45E+01 G  
                           277.28 1.646E+00  (P 1.025E+01 1.71E+02 6.31E+00 G  
                           860.56-6.916E-01 &   9.007E+00 3.56E+02 1.24E+01 G  
 
pm-146   C   2.5519E-01                                      2.02E+03             
                           747.16-3.747E-02 %(  2.067E+00 1.40E+03 3.40E+01 G  
                           735.72 6.974E-01 ?(  3.844E+00 1.54E+02 2.25E+01 G  
                           453.88-1.917E-01 +   1.234E+00 1.82E+02 6.50E+01 G  
 
y-88     F  -2.5766E-01                                      1.07E+02             
                           898.04-2.577E-01 ?(  1.296E+00 1.43E+02 9.37E+01 G  
                          1836.06-1.355E-01 +   1.169E+00 2.23E+02 9.92E+01 G  
 
Cd-113m     -6.9391E+02                                      5.33E+03             
                           263.70-6.939E+02 ?(  9.549E+03 3.83E+02 6.00E-03   K
 
Cd-109   F   4.5074E-01                                      4.53E+02             
                            88.04 4.507E-01 %(  1.784E+01 1.14E+03 3.79E+00 G  
 
PB-210   N   2.3602E+01                                      8.14E+03             
                            46.54 2.360E+01 @(P 2.992E+01 2.28E+01 4.25E+00 G  
 
PB-212   N   6.0146E+00                                      6.98E+02             
                           238.63 6.015E+00  (P 1.526E+00 1.11E+01 4.33E+01 G  
                           300.03 3.371E+00 -   2.183E+01 1.85E+02 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   5.6732E+00                                      5.84E+05             
                           351.93 5.345E+00  (P 1.861E+00 1.38E+01 3.76E+01 G  
                           295.09 6.312E+00  (P 3.621E+00 2.24E+01 1.93E+01 G  
                           242.00 1.335E+01 + P 8.929E+00 2.79E+01 7.43E+00 GA 
 
BI-207   C   1.2152E-01                                      1.18E+04             
                           569.70 1.215E-01 ?(  7.510E-01 1.72E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   1.885E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   5.1547E+00                                      6.98E+02             
                           727.17 5.155E+00 &(  1.005E+01 6.01E+01 7.55E+00 G  
                           785.42 7.287E-01 %   6.505E+01 2.32E+03 1.28E+00 GA 
 
BI-214   N   7.1389E+00                                      5.84E+05             
                           609.31 7.139E+00  (P 1.985E+00 1.26E+01 4.61E+01 G  
                          1120.29 4.756E+00 - P 9.329E+00 4.21E+01 1.51E+01 G  
                          1764.49 3.911E+00 - P 8.110E+00 3.46E+01 1.54E+01 G  
 
BI-210M  T  -1.5580E-01                                      1.10E+09             
                           265.83-1.558E-01 ?(  1.110E+00 2.01E+02 5.00E+01 G  
                           304.90-7.394E-01 &   2.789E+00 1.10E+02 2.80E+01 G  
 
RA-224   N  -2.2126E+01                                      6.98E+02             
                           240.99-2.213E+01 &(  3.321E+01 4.62E+01 4.10E+00 G  
 
AC-228   N   4.1782E+00                                      2.10E+03             
                           911.07 4.197E+00  (  3.452E+00 2.97E+01 2.90E+01 G  
                           968.97 3.665E+00  (  7.393E+00 6.16E+01 1.75E+01 G  
                           338.32 4.878E+00  (  5.927E+00 3.92E+01 1.20E+01 G  
                            93.35 1.178E+01 +   1.062E+01 2.94E+01 5.56E+00 XA 
 
TH-227   N  -2.2689E-01                                      7.95E+03             
                           235.97-2.269E-01 %(  1.376E+01 1.79E+03 1.23E+01 G  
                            50.14 2.670E-01 %   1.819E+01 1.98E+03 8.00E+00 G  
                           256.24 0.000E+00 &   1.158E+01 1.00E+03 7.00E+00 G  
 
TH-229   N   5.3101E-01                                      2.68E+06             
                           193.51 5.310E-01 ?(  1.626E+01 8.74E+02 4.40E+00 G  
                           210.85 0.000E+00 -   2.239E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   2.0160E+01                                      1.63E+12             
                            63.29 2.016E+01  (P 2.101E+01 2.22E+01 3.81E+00 G  
                            92.59 9.210E+00 - P 1.275E+01 2.32E+01 5.58E+00 G  
 
PA-231   N  -8.1290E-01                                      1.20E+07             
                           302.65-5.337E+00 ?(  2.661E+01 1.44E+02 2.88E+00 G  
                           300.07 4.483E+00 ?(  2.911E+01 1.86E+02 2.46E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   4.3181E-01                                      7.82E+08             
                           312.01 2.084E-01 &(  1.595E+00 2.14E+02 3.60E+01 G  
                           300.18 1.729E+00 ?(  1.157E+01 1.91E+02 6.20E+00 G  
 
PA-234   N   1.2316E+00                                      1.63E+12             
                           131.29 5.230E-01  (  2.856E+00 1.58E+02 1.80E+01 G  
                           946.02 0.000E+00 -   1.244E+01 1.00E+03 1.34E+01 G  
                           569.47 1.701E+00  (  8.569E+00 1.41E+02 8.20E+00 G  
                           883.24 2.159E+00  (  6.757E+00 8.98E+01 9.60E+00 G  
                           880.53 2.761E+00     1.299E+01 1.30E+02 6.00E+00 GA 
 
PA-234M  N   5.0150E+00                                      1.63E+12             
                          1001.00 5.015E+00 &(P 1.338E+02 9.25E+01 8.37E-01 G  
                           766.41-2.269E+01 % P 3.678E+02 2.79E+03 2.94E-01 G  
 
U-235    N   2.9416E+00                                      2.57E+11             
                           143.79 1.665E+00 &(  5.574E+00 9.92E+01 1.10E+01 G  
                           205.33 3.647E+00 ?(  1.168E+01 9.45E+01 5.01E+00 G  
                           163.38 5.001E+00  (  1.023E+01 6.22E+01 5.08E+00 G  
 
AM-241   T   7.9394E-02                                      1.58E+05             
                            59.54 7.939E-02 ?(  2.305E+00 8.30E+02 3.59E+01 G  
 
Np-237   F   2.5554E+00                                      2.14E+06             
                            86.49 2.555E+00 &(  4.722E+00 5.65E+01 1.31E+01 G  
 
Ir-192   F   1.0489E+00                                      7.40E+01             
                           316.49 8.173E-02 ?(  7.097E-01 2.43E+02 8.70E+01 G  
                           468.06-1.398E-01 +   1.503E+00 2.98E+02 5.18E+01 G  
                           308.44-2.578E-01 +   2.327E+00 2.56E+02 3.18E+01 G  
                           295.95 3.840E+00 ?(  2.356E+00 2.20E+01 3.02E+01 G  
 
Cs-136   F   5.6799E-02                                      1.30E+01             
                           818.50 4.534E-02 &(  8.303E-01 4.81E+02 1.00E+02 G  
                          1048.07 7.113E-02 ?(  1.444E+00 5.43E+02 8.00E+01 G  
                           340.57-4.269E-01 +   2.047E+00 1.40E+02 4.69E+01 G  
 
Np-239   T   4.0016E-01                                      2.36E+00             
                           103.70-1.529E-01 -   2.309E+00 4.33E+02 2.40E+01 X  
                           106.13 4.002E-01 ?(  2.158E+00 1.56E+02 2.27E+01 G  
                            99.50 8.240E-01     2.863E+00 1.02E+02 1.50E+01 X  
 
Nd-147       4.9960E-01                                      1.11E+01             
                           531.00 4.996E-01 &(  5.709E+00 3.12E+02 1.30E+01 G  
                            91.10-9.415E-01 +   2.721E+00 8.65E+01 2.83E+01 G  
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   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Np-237      87.32        80.        24.     0.013    56.47   2.555E+00   
 EU-155      87.30        80.        24.     0.013    56.34   1.093E+00   
 Nd-147      91.05       133.       -20.    -0.011    86.51  -9.415E-01   
 Np-239     101.49        40.         9.     0.005   102.01   8.240E-01   
 Np-239     103.89        71.        -3.    -0.002   432.94  -1.529E-01   
 EU-155     103.73        52.        -6.    -0.003   183.72  -3.552E-01   
 Np-239     106.03        55.         7.     0.004   156.45   4.002E-01   
 CO-57      122.07        60.         6.     0.003   187.64   9.291E-02   
 EU-154     121.93        49.         6.     0.003   172.15   1.923E-01   
 HF-181     133.81        77.         3.     0.002   379.20   1.041E-01   
 U-235      144.21        76.        13.     0.007    99.23   1.665E+00   
 CE-141     145.01        74.        14.     0.008    92.80   4.042E-01   
 Ba-140     162.66        47.        -1.    -0.001   726.28  -3.301E-01   
 U-235      163.11        45.        17.     0.009    62.17   5.001E+00   
 TH-229     193.51        73.         1.     0.001   874.15   5.310E-01   
 U-235      205.43        43.        10.     0.006    94.54   3.647E+00   
 RA-224     240.04       206.       -46.    -0.026    46.18  -2.213E+01   
 EU-152     245.78        47.        -6.    -0.003   177.86  -1.468E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m    263.59        28.        -2.    -0.001   383.05  -6.939E+02   
 BI-210M    265.15        26.        -4.    -0.002   200.87  -1.558E-01   
 Hg-203     278.94        43.        -8.    -0.004   123.91  -2.074E-01   
 I-131      283.85        35.        -9.    -0.005    96.67  -3.283E+00   
 Ir-192     295.29        38.        51.     0.029    22.01   3.840E+00   
 PA-231     299.94        38.         5.     0.003   185.69   4.483E+00   
 PA-233     300.09        38.         5.     0.003   191.31   1.729E+00   
 PA-231     304.13        43.        -7.    -0.004   144.34  -5.337E+00   
 BA-133     304.17        45.        -7.    -0.004   132.06  -9.368E-01   
 Ba-140     303.49        40.        -7.    -0.004   140.44  -3.556E+00   
 BI-210M    303.48        45.        -9.    -0.005   110.48  -7.394E-01   
 Ir-192     308.65        39.        -4.    -0.002   256.12  -2.578E-01   
 PA-233     310.03        22.         3.     0.002   214.04   2.084E-01   
 Ir-192     316.27        25.         3.     0.002   243.11   8.173E-02   
 CR-51      320.79        16.        11.     0.006    59.83   2.645E+00   
 La-140     328.95        34.         9.     0.005    93.16   1.131E+00   
 Cs-136     340.62        59.        -8.    -0.004   139.84  -4.269E-01   
 EU-152     344.80        26.         6.     0.003   128.06   5.661E-01   
 BA-133     355.16        31.        -1.    -0.001   681.22  -4.840E-02   
 I-131      364.64        17.         4.     0.002   157.37   1.242E-01   
 BA-133     383.68        26.        -2.    -0.001   323.68  -6.876E-01   
 SN-113     391.93        30.        -3.    -0.002   285.95  -1.183E-01   
 pm-146     454.47        25.        -4.    -0.002   182.05  -1.917E-01   
 SB-125     463.16        29.        13.     0.007    63.31   3.924E+00   
 Ir-192     468.17        23.        -2.    -0.001   298.11  -1.398E-01   
 PM-144     476.89        21.        -3.    -0.002   239.42  -2.127E-01   
 BE-7       478.09        14.         3.     0.002   198.86   8.541E-01   
 RU-103     496.69        22.        -4.    -0.002   157.44  -1.598E-01   
 RH-106     510.91        34.        40.     0.022    25.92   6.670E+00   
 Nd-147     530.87        17.         2.     0.001   311.98   4.996E-01   
 CS-134     563.87        18.        -3.    -0.002   195.63  -1.384E+00   
 CS-134     569.77        14.         3.     0.002   191.29   6.879E-01   
 BI-207     570.77        14.         3.     0.002   171.66   1.215E-01   
 CS-134     605.74        28.        -6.    -0.004   124.34  -2.459E-01   
 RU-103     609.37        13.        87.     0.049    12.14   5.771E+01   
 AG-108M    613.36        24.        -3.    -0.002   230.07  -1.325E-01   
 PM-144     617.56        16.        -3.    -0.001   224.31  -9.985E-02   
 RH-106     622.07        20.        -2.    -0.001   380.21  -6.535E-01   
 SB-125     637.89        19.        -1.     0.000   750.59  -2.845E-01   
 AG-110M    657.99        17.         2.     0.001   337.52   7.417E-02   
 CS-137     661.26        15.         4.     0.002   152.03   1.827E-01   
 PM-144     696.40        17.         5.     0.003   131.64   1.988E-01   
 SB-124     723.67        23.        -4.    -0.002   163.79  -1.737E+00   
 AG-108M    724.71        24.        -5.    -0.003   156.75  -2.205E-01   
 EU-154     723.99        25.        -5.    -0.003   163.35  -9.653E-01   
 BI-212     726.81        10.         9.     0.005    60.11   5.155E+00   
 pm-146     735.59        14.         4.     0.002   153.76   6.974E-01   
 ZR-95      755.22        16.        -3.    -0.001   225.60  -2.139E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     778.05         5.         6.     0.003    67.98   2.136E+00   
 CS-134     796.88        16.        -1.    -0.001   489.72  -6.436E-02   
 CS-134     803.05        16.         4.     0.002   145.26   2.182E+00   
 CO-58      811.05        17.         2.     0.001   358.30   7.848E-02   
 La-140     815.99        15.        -2.    -0.001   256.80  -4.531E-01   
 Cs-136     819.08        10.         1.     0.001   481.11   4.534E-02   
 MN-54      833.36        19.        -3.    -0.002   212.13  -1.459E-01   
 NB-94      869.71         7.         3.     0.002   149.86   1.367E-01   
 Sc-46      888.42        17.         3.     0.002   209.81   1.434E-01   
 y-88       897.72        21.        -5.    -0.003   142.92  -2.577E-01   
 AG-110M    937.19        14.         6.     0.003   102.92   8.529E-01   
 EU-152     963.37        25.        -4.    -0.002   171.75  -1.577E+00   
 EU-154     995.66        19.        -1.    -0.001   554.35  -5.846E-01   
 PA-234M   1000.55        14.         1.     0.000    92.50   5.015E+00  P
 EU-154    1003.73        18.        -5.    -0.003   119.05  -1.658E+00   
 Co-56     1037.61        12.         1.     0.000   613.84   3.203E-01   
 Cs-136    1048.36        14.         1.     0.001   543.16   7.113E-02   
 RH-106    1050.83        15.        -3.    -0.002   182.83  -1.162E+01   
 Ga-68     1077.19        10.        -2.    -0.001   210.08  -4.617E+00   
 ZN-65     1117.50        26.        -5.    -0.003   163.59  -5.419E-01   
 Sc-46     1121.30        17.        16.     0.009    43.64   9.620E-01   
 Ta-182    1121.29        16.        16.     0.009    42.51   2.794E+00   
 CO-60     1172.93        20.        -1.    -0.001   573.50  -6.954E-02   
 NA-22     1274.78        15.        -2.    -0.001   238.17  -1.572E-01   
 EU-154    1274.78        15.        -2.    -0.001   238.17  -4.466E-01   
 K-40      1460.88        10.       213.     0.118     6.98   1.467E+02  P
 La-140    1594.94         3.         3.     0.001   113.50   2.131E-01   
 SB-124    1691.04         8.        -1.    -0.001   323.09  -2.166E-01   
 Co-56     1767.86        17.        -6.    -0.003   109.47  -3.158E+00   
 y-88      1834.83         5.        -2.    -0.001   223.01  -1.355E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    8.5407E-01    8.5407E-01    1.989E+02%                6.16E+00
 NA-22  #A   -1.5724E-01   -1.5724E-01    2.382E+02%                1.37E+00
 K-40   #     1.4668E+02    1.4668E+02    7.116E+00%                1.21E+01
 Sc-46  #A    5.5273E-01    5.5274E-01    4.364E+01%                1.09E+00
 CR-51  #A    2.6449E+00    2.6450E+00    5.983E+01%                5.16E+00
 MN-54  #A   -1.4585E-01   -1.4585E-01    2.121E+02%                1.11E+00
 FE-59  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.59E+00
 Co-56  #A    4.5821E-02    4.5821E-02    6.138E+02%                9.78E-01
 CO-57  #A    9.2910E-02    9.2910E-02    1.876E+02%                6.03E-01
 CO-58  #A    7.8483E-02    7.8483E-02    3.583E+02%                1.03E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:03 PMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 CO-60  #A    2.1708E-02    2.1708E-02    1.196E+03%                1.03E+00
 ZN-65  #A   -5.4188E-01   -5.4188E-01    1.636E+02%                3.12E+00
 NB-94  #A    7.6267E-02    7.6267E-02    1.499E+02%                9.69E-01
 ZR-95  #A   -2.1393E-01   -2.1393E-01    2.256E+02%                1.75E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.13E+00
 RU-103 #A   -1.5984E-01   -1.5984E-01    1.574E+02%                8.88E-01
 RH-106 #A   -6.5346E-01   -6.5346E-01    3.802E+02%                9.07E+00
 AG-108M#A   -1.6043E-02   -1.6043E-02    1.006E+03%                6.15E-01
 AG-110M#A    1.7309E-01    1.7309E-01    1.029E+02%                1.68E+00
 SN-113 #A   -1.1826E-01   -1.1826E-01    2.860E+02%                1.21E+00
 SB-124 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.16E-01
 SB-125 #A    1.0592E+00    1.0592E+00    6.331E+01%                2.44E+00
 I-131  #A    1.2424E-01    1.2425E-01    1.574E+02%                6.97E-01
 Gd-153  A   -1.1363E-02   -1.1363E-02    8.954E+01%                1.60E+00
 Ga-68  #A   -4.5897E+00   -4.6172E+00    2.101E+02%                3.59E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                8.49E-01
 BA-133 #A   -4.8404E-02   -4.8404E-02    6.812E+02%                1.19E+00
 CS-134 #A    4.5529E-02    4.5529E-02    9.016E+01%                1.06E+00
 CS-137 #A    1.8270E-01    1.8270E-01    1.520E+02%                9.91E-01
 CE-139 #A    1.5044E-01    1.5044E-01    1.223E+02%                6.32E-01
 Ba-140 #A    2.0725E-02    2.0725E-02    4.774E+03%                3.64E+00
 La-140 #A    3.7418E-01    3.7419E-01    7.342E+01%                8.90E-01
 CE-141 #A    4.0417E-01    4.0417E-01    9.280E+01%                1.26E+00
 CE-144  A    6.7805E-01    6.7805E-01    1.782E+02%                4.20E+00
 PM-144 #A    1.9875E-01    1.9875E-01    1.316E+02%                9.22E-01
 EU-152 #A    1.0811E+00    1.0811E+00    6.798E+01%                2.52E+00
 EU-154 #A    1.2695E-01    1.2695E-01    1.721E+02%                7.11E+00
 EU-155 #A    5.0139E-01    5.0139E-01    5.634E+01%                2.26E+00
 HF-181 #A    3.6412E-02    3.6412E-02    3.792E+02%                9.29E-01
 Ta-182 #A    2.7944E+00    2.7944E+00    4.251E+01%                3.65E+00
 Hg-203 #A   -2.0742E-01   -2.0742E-01    1.239E+02%                8.83E-01
 TL-208       2.0383E+00    2.0383E+00    1.680E+01%                7.03E-01
 pm-146 #A    2.5519E-01    2.5519E-01    1.538E+02%                2.07E+00
 y-88   #A   -2.5766E-01   -2.5766E-01    1.429E+02%                1.30E+00
 Cd-113m#A   -6.9391E+02   -6.9391E+02    3.831E+02%                9.55E+03
 Cd-109 #A    4.5074E-01    4.5074E-01    1.138E+03%                1.78E+01
 PB-210 #A    2.3602E+01    2.3602E+01    4.275E+01%                2.99E+01
 PB-212       6.0146E+00    6.0146E+00    1.221E+01%                1.53E+00
 PB-214       5.6732E+00    5.6732E+00    1.469E+01%                1.86E+00
 BI-207 #A    1.2152E-01    1.2152E-01    1.717E+02%                7.51E-01
 BI-212 #A    5.1547E+00    5.1547E+00    6.011E+01%                1.00E+01
 BI-214       7.1389E+00    7.1389E+00    1.403E+01%                1.99E+00
 BI-210M#A   -1.5580E-01   -1.5580E-01    2.009E+02%                1.11E+00
 RA-224 #A   -2.2126E+01   -2.2126E+01    4.618E+01%                3.32E+01
 AC-228       4.1782E+00    4.1782E+00    2.627E+01%                3.45E+00
 TH-227 #A   -2.2689E-01   -2.2689E-01    1.785E+03%                1.38E+01
 TH-229 #A    5.3101E-01    5.3101E-01    8.742E+02%                1.63E+01
 TH-234 #A    2.0160E+01    2.0160E+01    3.624E+01%                2.10E+01
 PA-231 #A   -8.1290E-01   -8.1290E-01    1.176E+02%                2.66E+01
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140331.An1            
                                                                                 
 PA-233 #A    4.3181E-01    4.3181E-01    1.435E+02%                1.60E+00
 PA-234  A    1.2316E+00    1.2316E+00    7.680E+01%                2.86E+00
 PA-234M#A    5.0150E+00    5.0150E+00    6.528E+02%                1.34E+02
 U-235  #A    2.9416E+00    2.9416E+00    5.017E+01%                5.57E+00
 AM-241 #A    7.9394E-02    7.9394E-02    8.298E+02%                2.31E+00
 Np-237 #A    2.5554E+00    2.5554E+00    5.647E+01%                4.72E+00
 Ir-192 #C    1.0488E+00    1.0489E+00    2.201E+01%                7.10E-01
 Cs-136 #A    5.6798E-02    5.6799E-02    3.628E+02%                8.30E-01
 Np-239 #A    4.0011E-01    4.0016E-01    1.564E+02%                2.16E+00
 Nd-147 #A    4.9959E-01    4.9960E-01    3.120E+02%                5.71E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  911.0 to  1999.7 keV)     6.463E+01  Bq/Sample     
 Total Decayed Activity (  911.0 to  1999.7 keV) 6.4627052E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140302
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-12-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-12-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:30         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:31:11      Real Time: 1806   sec
        Analysis Time: 2/5/2014 17:01         Dead Time: 0.35   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-01-12_0515.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       8.245E-01          204.3     1.684E+00    1.685E+00    6.074E+00
NA-22     -3.153E-01          134.4     4.238E-01    4.241E-01    1.486E+00
K-40       1.506E+02            6.7     1.005E+01    1.266E+01    1.117E+01
Sc-46      3.208E-01           55.4     1.778E-01    1.785E-01    9.607E-01
CR-51     -1.221E+00          145.4     1.775E+00    1.776E+00    6.192E+00
MN-54      6.157E-04        43860.0     2.700E-01    2.700E-01    1.010E+00
FE-59      1.577E-03        27740.0     4.375E-01    4.375E-01    1.704E+00
Co-56      4.215E-01           56.7     2.390E-01    2.400E-01    8.759E-01
CO-57      4.319E-01           43.9     1.895E-01    1.908E-01    5.331E-01
CO-58     -1.538E-01          162.5     2.499E-01    2.501E-01    8.962E-01
CO-60      6.407E-02          246.3     1.578E-01    1.578E-01    1.295E+00
ZN-65      0.000E+00         1000.0     2.192E-01    2.192E-01    4.662E+00
NB-94      1.034E-02          276.4     2.858E-02    2.858E-02    9.843E-01
ZR-95     -3.477E-01          148.1     5.149E-01    5.152E-01    1.815E+00
NB-95     -4.635E-02          689.4     3.195E-01    3.195E-01    1.155E+00
RU-103     0.000E+00         1000.0     1.751E-01    1.751E-01    9.711E-01
RH-106     1.314E+00          212.7     2.795E+00    2.795E+00    7.889E+00
AG-108M    0.000E+00          707.1     7.377E-02    7.377E-02    8.472E-01
AG-110M    1.875E-02          144.8     2.716E-02    2.718E-02    1.510E+00
SN-113    -6.980E-02          464.6     3.243E-01    3.244E-01    1.162E+00
SB-124    -1.457E-01          169.6     2.470E-01    2.471E-01    8.746E-01
SB-125     5.209E-01           78.5     4.091E-01    4.100E-01    2.158E+00
I-131      1.879E-01          101.3     1.902E-01    1.905E-01    8.965E-01
Gd-153    -3.705E-01          142.3     5.272E-01    5.276E-01    1.801E+00
Ga-68     -6.866E-01         1347.0     9.247E+00    9.247E+00    3.544E+01
Tc-99m     1.351E-01          145.5     1.966E-01    1.967E-01    6.712E-01
BA-133    -2.697E-01          122.1     3.294E-01    3.297E-01    1.136E+00
CS-134    -6.916E-02          209.1     1.446E-01    1.446E-01    1.008E+00
CS-137     1.790E-01          139.3     2.492E-01    2.494E-01    8.862E-01
CE-139     7.050E-04        26220.0     1.849E-01    1.849E-01    6.565E-01
Ba-140    -6.305E-01          143.8     9.065E-01    9.070E-01    3.187E+00
La-140     1.263E-01          134.8     1.702E-01    1.703E-01    1.366E+00
CE-141     1.221E-01          280.2     3.421E-01    3.421E-01    1.185E+00
CE-144     1.609E+00           65.4     1.052E+00    1.055E+00    3.474E+00
PM-144    -4.900E-04        52160.0     2.556E-01    2.556E-01    9.479E-01
EU-152     1.135E+00           58.2     6.605E-01    6.631E-01    2.052E+00
EU-154    -1.728E+00          152.8     2.641E+00    2.643E+00    9.303E+00
EU-155     5.920E-01           95.4     5.644E-01    5.654E-01    1.914E+00
HF-181     2.161E-01           88.3     1.908E-01    1.912E-01    9.733E-01
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Ta-182     1.525E+00           54.5     8.309E-01    8.344E-01    2.995E+00
Hg-203     9.056E-02          214.9     1.946E-01    1.947E-01    6.885E-01
TL-208     2.018E+00           18.2     3.673E-01    3.819E-01    8.053E-01
pm-146     5.266E-01          125.4     6.603E-01    6.608E-01    2.337E+00
y-88       2.261E-01          119.9     2.712E-01    2.715E-01    9.577E-01
Cd-113m    1.868E+03          146.2     2.731E+03    2.733E+03    9.496E+03
Cd-109     6.278E+00           67.9     4.264E+00    4.278E+00    1.412E+01
PB-210     1.515E+01           46.8     7.089E+00    7.144E+00    2.218E+01
PB-212     5.232E+00           12.9     6.771E-01    7.569E-01    1.466E+00
PB-214     7.150E+00           11.9     8.507E-01    9.283E-01    1.662E+00
BI-207     6.922E-02          288.7     1.999E-01    1.999E-01    7.311E-01
BI-212     4.656E+00           68.9     3.207E+00    3.216E+00    1.065E+01
BI-214     6.153E+00           15.5     9.513E-01    1.004E+00    1.894E+00
BI-210M   -7.886E-02          428.6     3.380E-01    3.380E-01    1.203E+00
RA-224    -1.413E+01           60.5     8.540E+00    8.588E+00    2.811E+01
AC-228     3.823E+00           28.6     1.095E+00    1.112E+00    3.357E+00
TH-227    -3.479E+00           74.5     2.592E+00    2.602E+00    8.607E+00
TH-229    -2.462E-01         1469.0     3.616E+00    3.616E+00    1.283E+01
TH-234     1.374E+01           32.9     4.523E+00    4.580E+00    2.373E+01
PA-231     4.884E+00           97.9     4.782E+00    4.790E+00    1.986E+01
PA-233     2.936E-01          122.9     3.608E-01    3.612E-01    1.868E+00
PA-234    -8.998E-01           99.2     8.926E-01    8.938E-01    3.012E+00
PA-234M    3.238E+01           71.6     2.319E+01    2.325E+01    8.681E+01
U-235      2.278E-01          121.9     2.777E-01    2.780E-01    5.324E+00
AM-241     1.924E-02         3526.0     6.783E-01    6.783E-01    2.368E+00
Np-237     2.500E+00           52.8     1.320E+00    1.327E+00    4.295E+00
Ir-192     1.221E+00           19.4     2.368E-01    2.476E-01    5.769E-01
Cs-136    -3.118E-03         7403.0     2.309E-01    2.309E-01    8.780E-01
Np-239    -3.755E-01          181.4     6.810E-01    6.814E-01    2.342E+00
Nd-147    -1.212E+00          146.8     1.778E+00    1.779E+00    6.238E+00
-----------------------------------------------------------------------------
Total      2.135E+03

      Analyst: Micha Korrinhizer                  
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-12-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140302.An1

 Acquisition information
        Start time:                 2/5/2014 4:31:11 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.35 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:30:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-01-12_0515.PBC
                                                 1/12/2014 5:15:11 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1020

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.67       25.  22.91   0.81  2.190E-02    46.54   4.250    PBC<MDA PB210 
    63.18       56.  37.75   0.66  3.314E-02    63.29   3.810    PBC<MDA TH234 
    74.51       80.  17.97   0.93  3.861E-02
    77.13      114.  13.18   0.93  3.959E-02
    86.49       25.  52.79   0.94  4.228E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.067E+00 EU155 
    88.04       18.  67.92   0.94  4.263E-02    88.04   3.790    PBC<MDA Cd109 
    92.66       45.  25.11   1.15  4.349E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                93.35   5.561    PBC<MDA AC228 
    92.75       63.  20.59   0.94  4.362E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.448E+01 AC228 
    99.56       24.  46.80   0.95  4.440E-02    99.50  15.000    PBC<MDA Np239 
   104.35       10. 110.53   0.95  4.473E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  5.687E-01 EU155 
   104.35       10.  95.35   0.96  4.482E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  5.920E-01 EU155 
                                               105.31  21.200  5.920E-01 EU155 
   122.19       19.  58.20   0.97  4.466E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.700E-01 CO57  
                                               121.78  28.580  8.084E-01 EU152 
   122.20       17.  64.40   0.97  4.465E-02   121.78  28.580  7.510E-01 EU152 
                                               122.06  85.600  2.508E-01 CO57  
   132.87       14.  65.36   0.98  4.366E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.609E+00 CE144 
   132.88       11.  92.17   0.98  4.372E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.274E+00 CE144 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   135.38       11.  88.31   0.98  4.335E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.305E+00 CO57  
   135.47       16.  59.60   0.98  4.333E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.883E+00 CO57  
   140.49        9. 145.54   0.99  4.283E-02   140.51  89.300    PBC<MDA Tc99m 
   145.56        4. 280.23   0.99  4.215E-02   145.44  48.200    PBC<MDA CE141 
   205.36        7. 121.94   1.05  3.439E-02   205.33   5.010    PBC<MDA U235  
   238.49      141.  11.59   1.15  3.106E-02   238.63  43.300  5.232E+00 PB212 
   241.66       25.  42.21   0.69  3.075E-02   242.00   7.430    PBC<MDA PB214 
   256.95        7. 119.17   1.09  2.957E-02   256.24   7.000    PBC<MDA TH227 
   262.83        6. 146.17   1.10  2.899E-02   263.70   0.006    PBC<MDA Cd113m
   277.45       14.  54.96   1.11  2.800E-02   277.28   6.310    PBC<MDA TL208 
   279.30        4. 214.89   1.11  2.786E-02   279.20  81.460    PBC<MDA Hg203 
   283.66        8. 101.26   1.12  2.752E-02   284.30   6.140    PBC<MDA I131  
   295.17       53.  20.42   1.07  2.681E-02   295.09  19.300  5.713E+00 PB214 
                                               295.95  30.160  3.663E+00 Ir192 
                                               295.95  30.160  3.663E+00 Ir192 
   295.23       58.  19.40   1.13  2.676E-02   295.09  19.300  5.357E+00 PB214 
                                               295.95  30.160  4.006E+00 Ir192 
   298.18        6. 122.88   1.13  2.649E-02   300.18   6.200    PBC<MDA PA233 
   300.76        6. 155.03   1.13  2.650E-02
   300.76        6. 155.44   1.13  2.650E-02
   301.48        7. 119.68   1.13  2.634E-02   302.65   2.880    PBC<MDA PA231 
   316.30       10.  68.15   1.15  2.553E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  2.552E-01 Ir192 
   329.78        6. 134.77   1.16  2.485E-02   328.76  20.300    PBC<MDA La140 
   338.18       15.  51.72   1.17  2.436E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  2.817E+00 AC228 
   344.98        2. 365.57   1.17  2.406E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  1.540E-01 EU152 
   352.00      126.  10.82   1.13  2.368E-02   351.93  37.600  7.150E+00 PB214 
   453.66        2. 287.28   1.27  1.974E-02   453.88  65.000    PBC<MDA pm146 
   462.26        7.  78.54   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
   478.33        3. 204.30   1.29  1.902E-02   477.60  10.520    PBC<MDA BE7   
   510.75       38.  28.64   1.32  1.808E-02   511.86  20.000  5.783E+00 RH106 
   569.35        2. 360.95   1.37  1.672E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.550E-01 PA234 
                                               569.70  97.740  5.497E-02 BI207 
                                               569.32  15.380  3.491E-01 CS134 
                                               569.47   8.200  6.550E-01 PA234 
   569.69        2. 288.75   1.37  1.671E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.248E-01 PA234 
                                               569.70  97.740  6.922E-02 BI207 
   569.69        2. 271.70   1.37  1.671E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.728E-01 PA234 
                                               569.70  97.740  7.325E-02 BI207 
   583.02       51.  16.30   0.62  1.643E-02   583.02  84.500  2.043E+00 TL208 
   609.33       81.  13.39   1.09  1.590E-02   609.31  46.090  6.153E+00 BI214 
                                               610.30   5.750  4.938E+01 RU103 
                                               610.30   5.750  4.938E+01 RU103 
   609.45       69.  14.74   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.201E+01 RU103 
   623.06        3. 212.66   1.42  1.566E-02   621.92   9.930    PBC<MDA RH106 
   662.08        4. 139.28   1.45  1.495E-02   661.66  85.210    PBC<MDA CS137 
   726.43        9.  68.88   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   747.51        4. 125.38   1.52  1.364E-02   747.16  34.000    PBC<MDA pm146 
   763.75        4. 151.66   1.54  1.341E-02   763.94  22.280    PBC<MDA AG110M
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   767.44        2. 476.04   1.54  1.338E-02   766.41   0.294    PBC<MDA PA234M
   786.21        3. 157.71   1.56  1.313E-02   785.42   1.280    PBC<MDA BI212 
   845.66        2. 320.89   1.61  1.240E-02   846.77  99.935    PBC<MDA Co56  
   860.70        5. 103.04   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   866.78        1. 276.38   1.63  1.213E-02   871.10  99.890    PBC<MDA NB94  
   882.29        1. 839.29   1.64  1.203E-02   880.53   6.000    PBC<MDA PA234 
                                               880.53   6.000  4.014E-01 PA234 
   892.54        1. 545.45   1.64  1.194E-02   889.28  99.984    PBC<MDA Sc46  
   898.38        5. 119.95   1.65  1.185E-02   898.04  93.700    PBC<MDA y88   
   910.93       26.  28.64   1.66  1.172E-02   911.07  29.000  4.240E+00 AC228 
                                               911.07  29.000  4.240E+00 AC228 
   936.05        1. 455.18   1.68  1.147E-02   937.49  34.360    PBC<MDA AG110M
   964.22        4. 127.23   1.71  1.122E-02   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  1.464E+00 EU152 
   969.38        5. 119.90   1.71  1.118E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  1.552E+00 AC228 
   999.75        6.  71.63   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1052.50        1. 508.50   1.78  1.050E-02  1050.36   1.560    PBC<MDA RH106 
  1111.15        8.  70.17   1.83  1.004E-02  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  3.371E+00 EU152 
  1120.82        4.  55.92   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.83       11.  55.41   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.944E-01 Sc46  
                                              1121.30  34.900  1.704E+00 Ta182 
  1120.83       11.  54.50   1.84  9.978E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.003E-01 Sc46  
                                              1121.30  34.900  1.721E+00 Ta182 
  1173.94        2. 246.32   1.88  9.630E-03  1173.24  99.900    PBC<MDA CO60  
  1221.74        6. 105.77   1.92  9.329E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.12       10.  56.70   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1460.69      234.   6.40   1.30  8.093E-03  1460.83  10.670  1.506E+02 K40   
  1764.17        8.  31.56   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.39    74.70        57.        85. 2.210E+03   18.02   1.223  -      s 
   308.88    77.32        51.       143. 3.620E+03   10.91   0.595  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.34    46.67        55.        25.     0.014    22.91   0.813s
 TH-234    252.46    63.21       121.        43.     0.024    34.97   0.686 
 Np-237    345.53    86.49        74.        25.     0.014    52.79   0.938D
 Cd-109    351.72    88.04        68.        18.     0.010    67.92   0.939D
 Nd-147    362.54    90.75       129.       -24.    -0.013    69.10   0.942s
 TH-234    370.19    92.66       104.        45.     0.025    25.11   1.145s
 AC-228    370.57    92.75        53.        63.     0.035    20.59   0.944s
 Gd-153    390.47    97.73        75.        -9.    -0.005   142.26   0.948s
 Np-239    397.77    99.56        49.        24.     0.013    46.80   0.950 
 Gd-153    412.36   103.21        66.        -4.    -0.002   271.40   0.953s
 Np-239    416.93   104.35        53.        10.     0.005   110.53   0.954s
 EU-155    416.95   104.35        42.        10.     0.006    95.35   0.955s
 Np-239    425.48   106.49        74.        -7.    -0.004   181.35   0.956s
 EU-152    488.24   122.19        49.        19.     0.010    58.20   0.970s
 CO-57     488.28   122.20        53.        17.     0.010    64.40   0.970s
 EU-154    493.61   123.53        89.       -14.    -0.008    97.32   0.971s
 PA-234    525.34   131.47        74.       -13.    -0.007    99.19   0.979s
 HF-181    530.98   132.88        47.        11.     0.006    92.17   0.980 
 CE-144    530.94   132.87        35.        14.     0.008    65.36   0.981 
 HF-181    540.98   135.38        41.        11.     0.006    88.31   0.983s
 CO-57     541.33   135.47        36.        16.     0.009    59.60   0.984s
 Tc-99m    561.41   140.49        82.         9.     0.005   145.54   0.987s
 CE-141    581.67   145.56        76.         4.     0.002   280.23   0.992s
 Ba-140    649.44   162.51        67.        -6.    -0.003   202.97   1.008s
 U-235     820.76   205.36        37.         7.     0.004   121.94   1.047s
 TH-227    945.27   236.50       149.       -24.    -0.013    74.51   1.074s
 PB-212    953.23   238.49        49.       127.     0.070    11.59   1.147s
 RA-224    959.68   240.10       173.       -32.    -0.018    60.45   1.079s
 PB-214    965.91   241.66        43.        25.     0.014    42.21   0.688s
 TH-227   1027.05   256.95        36.         7.     0.004   119.17   1.093s
 Cd-113m  1050.55   262.83        34.         6.     0.003   146.17   1.099s
 BI-210M  1059.37   265.04        37.        -2.    -0.001   428.61   1.101s
 TL-208   1108.99   277.45        26.        14.     0.008    54.96   1.112 
 Hg-203   1116.40   279.30        30.         4.     0.002   214.89   1.113s
 I-131    1133.83   283.66        30.         8.     0.005   101.26   1.118s
 PB-214   1179.84   295.17        36.        53.     0.030    20.42   1.073 
 Ir-192   1180.08   295.23        35.        58.     0.032    19.40   1.129s
 PB-212   1202.23   300.76        38.         6.     0.003   155.44   1.132 
 PA-231   1202.21   300.76        38.         6.     0.003   155.03   1.132s
 PA-233   1191.88   298.18        23.         6.     0.003   122.88   1.132s
 PA-231   1205.10   301.48        27.         7.     0.004   119.68   1.135s
 BA-133   1208.92   302.44        39.        -1.    -0.001   630.64   1.135s
 Ba-140   1216.09   304.23        35.        -4.    -0.002   193.47   1.137s
 BI-210M  1216.11   304.24        35.        -4.    -0.002   194.82   1.137s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1244.31   311.29        28.        -4.    -0.002   220.42   1.140s
 Ir-192   1264.34   316.30        19.        10.     0.006    68.15   1.147s
 CR-51    1274.66   318.88        30.        -6.    -0.003   145.35   1.150s
 La-140   1318.26   329.78        33.         6.     0.003   134.77   1.158s
 AC-228   1351.83   338.18        22.        15.     0.008    51.72   1.167s
 EU-152   1379.05   344.98        20.         2.     0.001   365.57   1.172s
 HF-181   1383.04   345.98        26.        -4.    -0.002   212.01   1.173s
 PB-214   1407.10   352.00        26.       115.     0.064    10.82   1.132s
 BA-133   1418.29   354.80        34.        -7.    -0.004   122.12   1.182s
 BA-133   1536.07   384.25        35.        -4.    -0.002   212.97   1.207s
 SN-113   1566.05   391.75        33.        -2.    -0.001   464.64   1.214s
 pm-146   1813.63   453.66        22.         2.     0.001   287.28   1.269s
 SB-125   1848.03   462.26        13.         7.     0.004    78.54   1.278s
 Ir-192   1867.06   467.02        17.        -3.    -0.002   214.00   1.282s
 PM-144   1903.42   476.11        24.        -5.    -0.003   147.16   1.290s
 BE-7     1912.30   478.33        17.         3.     0.002   204.30   1.290s
 RH-106   2041.96   510.75        39.        38.     0.021    28.64   1.320s
 Nd-147   2122.35   530.85        24.        -5.    -0.003   146.75   1.337s
 Ba-140   2150.06   537.78        22.        -5.    -0.003   143.78   1.343s
 CS-134   2251.44   563.13        19.        -1.    -0.001   438.44   1.365s
 CS-134   2276.31   569.35        16.         2.     0.001   360.95   1.371s
 PA-234   2277.68   569.69        16.         2.     0.001   271.70   1.371s
 BI-207   2277.66   569.69        16.         2.     0.001   288.75   1.371s
 TL-208   2330.97   583.02        14.        51.     0.028    16.30   0.620s
 SB-124   2408.16   602.31        22.        -4.    -0.002   169.56   1.400s
 CS-134   2428.65   607.44        30.        -4.    -0.002   211.05   1.401s
 BI-214   2436.23   609.33        23.        81.     0.045    13.39   1.088 
 RU-103   2436.70   609.45        17.        69.     0.038    14.74   1.406s
 AG-108M  2454.33   613.86        27.        -4.    -0.002   175.77   1.410s
 RH-106   2491.13   623.06        17.         3.     0.002   212.66   1.416s
 SB-125   2536.78   634.47        18.        -3.    -0.002   210.60   1.428s
 I-131    2547.91   637.25        12.        -1.     0.000   853.86   1.429s
 AG-110M  2630.01   657.78        20.        -2.    -0.001   362.03   1.447s
 CS-137   2647.19   662.08        14.         4.     0.002   139.28   1.451s
 NB-94    2810.73   702.96        22.        -1.    -0.001   562.76   1.486s
 EU-154   2896.05   724.29        27.        -5.    -0.003   158.93   1.504s
 BI-212   2904.60   726.43        14.         9.     0.005    68.88   1.507s
 pm-146   2942.25   735.84        27.        -4.    -0.002   204.16   1.514s
 pm-146   2988.94   747.51        13.         4.     0.002   125.38   1.524s
 ZR-95    3027.52   757.16        21.        -5.    -0.003   148.09   1.532s
 AG-110M  3053.91   763.75        20.         4.     0.002   151.66   1.538s
 NB-95    3060.48   765.39        29.        -1.    -0.001   689.37   1.540s
 PA-234M  3068.66   767.44        25.         2.     0.001   476.04   1.540s
 BI-212   3143.74   786.21        11.         3.     0.002   157.71   1.556s
 CS-134   3203.91   801.25        17.        -1.    -0.001   506.00   1.570s
 CO-58    3242.19   810.82        15.        -4.    -0.002   162.54   1.578s
 La-140   3259.04   815.03        15.        -1.    -0.001   608.14   1.582s
 Co-56    3381.56   845.66        13.         2.     0.001   320.89   1.608s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage  7
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   3441.74   860.70        11.         5.     0.003   103.04   1.620s
 NB-94    3466.05   866.78         8.         1.     0.001   276.38   1.629s
 EU-154   3495.01   874.02        23.        -5.    -0.003   152.83   1.630s
 PA-234   3528.10   882.29         9.         1.     0.000   839.29   1.637s
 PA-234   3535.91   884.24        25.        -6.    -0.003   121.13   1.639s
 AG-110M  3535.49   884.13        20.        -5.    -0.003   144.84   1.640s
 Sc-46    3569.11   892.54        15.         1.     0.001   545.45   1.644s
 y-88     3592.50   898.38        12.         5.     0.003   119.95   1.651s
 AC-228   3642.71   910.93        15.        26.     0.014    28.64   1.662s
 AG-110M  3743.19   936.05        14.         1.     0.001   455.18   1.684s
 EU-152   3855.91   964.22        13.         4.     0.002   127.23   1.706s
 AC-228   3876.54   969.38        19.         5.     0.003   119.90   1.710s
 EU-154   3988.91   997.46        20.        -5.    -0.003   125.35   1.733s
 PA-234M  3998.08   999.75         6.         6.     0.003    71.63   1.737s
 EU-154   4017.90  1004.71        16.        -1.    -0.001   420.95   1.740s
 Co-56    4150.49  1037.84        27.        -1.     0.000   995.66   1.767s
 Cs-136   4193.35  1048.55        16.        -2.    -0.001   324.06   1.776s
 RH-106   4209.13  1052.50        11.         1.     0.001   508.50   1.777s
 BI-207   4252.14  1063.25        14.        -2.    -0.001   239.92   1.788s
 EU-152   4443.82  1111.15        13.         8.     0.005    70.17   1.828s
 BI-214   4482.50  1120.82        19.         4.     0.002    55.92   1.834s
 Sc-46    4482.54  1120.83        12.        11.     0.006    55.41   1.835s
 Ta-182   4482.55  1120.83        12.        11.     0.006    54.50   1.835s
 CO-60    4695.09  1173.94        14.         2.     0.001   246.32   1.877s
 Ta-182   4886.37  1221.74        16.         6.     0.003   105.77   1.916s
 Co-56    4951.95  1238.12        12.        10.     0.006    56.70   1.929s
 NA-22    5096.43  1274.22        21.        -5.    -0.003   134.44   1.958s
 EU-154   5096.43  1274.22        21.        -5.    -0.003   134.44   1.958s
 FE-59    5170.43  1292.71        11.        -1.     0.000   558.18   1.972s
 AG-110M  5530.03  1382.56        10.        -3.    -0.002   161.26   2.045s
 EU-152   5631.39  1407.88        15.        -2.    -0.001   349.86   2.064s
 K-40     5842.75  1460.69        10.       234.     0.130     6.40   1.304s
 BI-214   7057.75  1764.17         5.         8.     0.004    31.56   2.336s
 Co-56    7077.40  1769.08        13.        -4.    -0.002   144.58   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   8.2447E-01                                      5.31E+01             
                           477.60 8.245E-01 &(  6.074E+00 2.04E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -3.1526E-01                                      9.50E+02             
                          1274.53-3.153E-01 ?(  1.486E+00 1.34E+02 9.99E+01 G  
 
K-40     N   1.5062E+02                                      4.66E+11             
                          1460.83 1.506E+02  (P 1.117E+01 6.40E+00 1.07E+01 G  
 
Sc-46    F   3.2084E-01                                      8.38E+01             
                           889.28 4.722E-02 ?(  9.607E-01 5.45E+02 1.00E+02 G  
                          1120.55 5.944E-01 ?(  1.056E+00 5.54E+01 1.00E+02 G  
 
CR-51    F  -1.2213E+00                                      2.77E+01             
                           320.08-1.221E+00 ?(  6.192E+00 1.45E+02 9.94E+00 G  
 
MN-54    C   6.1565E-04                                      3.12E+02             
                           834.85 6.156E-04 %(  1.010E+00 4.39E+04 1.00E+02 G  
 
FE-59    F   1.5771E-03                                      4.45E+01             
                          1099.25 1.577E-03 %(  1.704E+00 2.77E+04 5.65E+01 G  
                          1291.60-1.240E-01 +   2.628E+00 5.58E+02 4.32E+01 G  
 
Co-56    C   4.2153E-01                                      7.73E+01             
                           846.77 7.356E-02 ?(  8.759E-01 3.21E+02 9.99E+01 G  
                          1238.28 9.479E-01 ?(  1.730E+00 5.67E+01 6.61E+01 G  
                          1037.84-2.740E-01 +   9.932E+00 9.96E+02 1.41E+01 G  
                          1771.35-1.945E+00 +   1.006E+01 1.45E+02 1.55E+01  A 
 
CO-57    C   4.3189E-01                                      2.72E+02             
                           122.06 2.508E-01 &(  5.331E-01 6.44E+01 8.56E+01 G  
                           136.47 1.883E+00 &(  3.675E+00 5.96E+01 1.07E+01 G  
 
CO-58    C  -1.5377E-01                                      7.09E+01             
                           810.78-1.538E-01 ?(  8.962E-01 1.63E+02 9.95E+01 G  
 
CO-60    F   6.4065E-02                                      1.93E+03             
                          1332.50 0.000E+00 ?(  1.295E+00 1.00E+03 1.00E+02 G  
                          1173.24 1.282E-01 ?(  1.158E+00 2.46E+02 9.99E+01 G  
 
NB-94    I   1.0340E-02                                      7.41E+06             
                           702.63-4.791E-02 ?(  9.843E-01 5.63E+02 9.79E+01 G  
                           871.10 6.743E-02 &(  7.103E-01 2.76E+02 9.99E+01 G  
 
ZR-95    I  -3.4769E-01                                      6.40E+01             
                           756.73-3.477E-01 ?(  1.815E+00 1.48E+02 5.45E+01 G  
                           724.20 0.000E+00 +   2.582E+00 1.00E+03 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -4.6345E-02                                      6.40E+01             
                           765.79-4.635E-02 ?(  1.155E+00 6.89E+02 9.98E+01 G  
 
RH-106   I   1.3141E+00                                      3.74E+02             
                           621.92 1.028E+00 ?(  7.889E+00 2.13E+02 9.93E+00 G  
                          1050.36 3.136E+00 ?(  6.062E+01 5.08E+02 1.56E+00 G  
                           511.86 5.783E+00 &   4.904E+00 2.86E+01 2.00E+01 GA 
 
AG-110M  F   1.8753E-02                                      2.50E+02             
                           884.68-2.958E-01 ?(  1.510E+00 1.45E+02 7.27E+01 G  
                           657.76-6.955E-02 +   9.176E-01 3.62E+02 9.46E+01 G  
                           937.49 1.660E-01 ?(  2.821E+00 4.55E+02 3.44E+01 G  
                          1384.30-8.008E-01 +   4.703E+00 1.61E+02 2.43E+01 G  
                           763.94 8.176E-01 ?(  4.382E+00 1.52E+02 2.23E+01 G  
 
SN-113   F  -6.9803E-02                                      1.15E+02             
                           391.69-6.980E-02 ?(  1.162E+00 4.65E+02 6.40E+01 G  
 
SB-124   F  -1.4569E-01                                      6.02E+01             
                           602.73-1.457E-01 ?(  8.746E-01 1.70E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.191E+00 1.00E+03 4.78E+01 G  
                           722.79-5.301E-02 %   8.452E+00 4.28E+03 1.08E+01 G  
 
SB-125   I   5.2092E-01                                      1.01E+03             
                           427.88 0.000E+00 &(  2.158E+00 1.00E+03 2.96E+01 G  
                           600.50-1.231E-02 %   4.511E+00 9.84E+03 1.79E+01 G  
                           635.89-9.386E-01 +   7.124E+00 2.11E+02 1.13E+01 G  
                           463.37 1.994E+00 ?(  5.290E+00 7.85E+01 1.05E+01 G  
 
I-131    I   1.8787E-01                                      8.02E+00             
                           364.48 0.000E+00 &(  8.965E-01 1.00E+03 8.17E+01 G  
                           284.30 2.688E+00 &(  9.307E+00 1.01E+02 6.14E+00 G  
                           636.97-2.942E-01 +   9.545E+00 8.54E+02 7.17E+00 G  
 
Gd-153   F  -3.7054E-01                                      2.42E+02             
                            97.50-3.705E-01 ?(  1.801E+00 1.42E+02 3.00E+01 G  
                           103.20-2.450E-01 +   2.311E+00 2.71E+02 2.18E+01 G  
 
Ga-68    C  -6.8656E-01                                      4.71E-02             
                          1077.40-6.866E-01 %(  3.544E+01 1.35E+03 3.30E+00 G  
 
Tc-99m   I   1.3507E-01                                      2.51E-01             
                           140.51 1.351E-01 ?(  6.712E-01 1.46E+02 8.93E+01 G  
 
BA-133   F  -2.6973E-01                                      3.85E+03             
                           356.00-2.697E-01 &(  1.136E+00 1.22E+02 6.20E+01 G  
                           302.85-1.622E-01 +   3.652E+00 6.31E+02 1.83E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           383.84-1.121E+00 +   8.401E+00 2.13E+02 8.94E+00 GA 
                            80.99 0.000E+00 &   2.243E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I  -6.9163E-02                                      7.54E+02             
                           604.71-1.351E-01 ?(  1.008E+00 2.11E+02 9.76E+01 G  
                           795.87 0.000E+00 +   1.250E+00 1.00E+03 8.55E+01 G  
                           569.32 3.491E-01 ?(  4.638E+00 3.61E+02 1.54E+01 G  
                           801.95-5.748E-01 +   1.076E+01 5.06E+02 8.69E+00 G  
                           563.24-5.651E-01 +   9.084E+00 4.38E+02 8.35E+00 G  
 
CS-137   I   1.7896E-01                                      1.10E+04             
                           661.66 1.790E-01 ?(  8.862E-01 1.39E+02 8.52E+01 G  
 
CE-139   F   7.0501E-04                                      1.38E+02             
                           165.85 7.050E-04 %(  6.565E-01 2.62E+04 7.99E+01 G  
 
Ba-140   I  -6.3045E-01                                      1.28E+01             
                           537.26-6.305E-01 ?(  3.187E+00 1.44E+02 2.44E+01 G  
                           162.66-1.324E+00 +   9.281E+00 2.03E+02 6.22E+00 G  
                           304.85-2.201E+00 +   1.494E+01 1.93E+02 4.29E+00 G  
 
La-140   I   1.2627E-01                                      1.28E+01             
                          1596.21 5.947E-03 %(  1.366E+00 5.92E+03 9.54E+01 G  
                           487.02 0.000E+00 -   1.718E+00 1.00E+03 4.55E+01 G  
                           328.76 6.917E-01 ?(  3.233E+00 1.35E+02 2.03E+01 G  
                           815.77-1.713E-01 +   3.889E+00 6.08E+02 2.33E+01 G  
 
CE-141   I   1.2207E-01                                      3.25E+01             
                           145.44 1.221E-01 ?(  1.185E+00 2.80E+02 4.82E+01 G  
 
CE-144   I   1.6088E+00                                      2.85E+02             
                           133.54 1.609E+00 &(  3.474E+00 6.54E+01 1.11E+01 G  
 
PM-144   C  -4.9002E-04                                      3.63E+02             
                           696.54-4.900E-04 %(  9.479E-01 5.22E+04 9.90E+01 G  
                           618.06 8.283E-03 %   7.092E-01 2.25E+03 9.91E+01 G  
                           476.81-3.440E-01 +   1.777E+00 1.47E+02 4.20E+01 G  
 
EU-152   F   1.1348E+00                                      4.94E+03             
                           344.29 1.540E-01 ?(  2.052E+00 3.66E+02 2.65E+01 G  
                          1112.07 3.371E+00 &(  7.874E+00 7.02E+01 1.36E+01 G  
                           121.78 8.084E-01 *(  1.540E+00 5.82E+01 2.86E+01 G  
                           778.92 8.181E-02 %   6.784E+00 2.20E+03 1.29E+01 G  
                           964.11 1.464E+00 ?(  6.602E+00 1.27E+02 1.46E+01 G  
                           244.69 1.806E-01 %   8.702E+00 1.36E+03 7.58E+00 G  
                          1408.00-5.122E-01 +   6.614E+00 3.50E+02 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I  -1.7282E+00                                      3.14E+03             
                           873.23-1.728E+00 ?(  9.303E+00 1.53E+02 1.23E+01 G  
                           123.10-4.343E-01 +   1.423E+00 9.73E+01 4.08E+01 G  
                          1274.54-8.953E-01 +   4.220E+00 1.34E+02 3.52E+01 G  
                           723.36-9.425E-01 +   5.260E+00 1.59E+02 2.02E+01 G  
                          1004.77-3.938E-01 +   6.119E+00 4.21E+02 1.80E+01 G  
                           996.33-2.546E+00 +   1.116E+01 1.25E+02 1.06E+01 G  
 
EU-155   I   5.9195E-01                                      1.81E+03             
                           105.31 5.920E-01 ?(  1.914E+00 9.54E+01 2.12E+01 G  
                            86.54-1.104E-02 %   2.348E+00 6.14E+03 3.07E+01 G  
 
HF-181   F   2.1612E-01                                      4.24E+01             
                           482.00-2.461E-04 %(  9.733E-01 1.08E+05 8.05E+01 G  
                           133.02 3.259E-01  (  1.015E+00 9.22E+01 4.33E+01 G  
                           345.83-5.436E-01 +   4.093E+00 2.12E+02 1.51E+01 G  
                           136.30 2.381E+00 &(  7.100E+00 8.83E+01 5.85E+00 G  
 
Ta-182   F   1.5245E+00                                      1.14E+02             
                          1121.30 1.721E+00 &(  2.995E+00 5.45E+01 3.49E+01 G  
                          1221.41 1.271E+00 ?(  4.669E+00 1.06E+02 2.70E+01 G  
                          1189.05 4.486E-02 %   8.588E+00 5.16E+03 1.62E+01 G  
 
Hg-203   F   9.0557E-02                                      4.66E+01             
                           279.20 9.056E-02 ?(  6.885E-01 2.15E+02 8.15E+01 G  
 
TL-208   N   2.0176E+00                                      6.98E+02             
                           583.02 2.043E+00  (P 8.053E-01 1.63E+01 8.45E+01 G  
                           277.28 4.345E+00 + P 8.373E+00 5.50E+01 6.31E+00 G  
                           860.56 1.845E+00 ?(  6.641E+00 1.03E+02 1.24E+01 G  
 
pm-146   C   5.2662E-01                                      2.02E+03             
                           747.16 5.266E-01 &(  2.337E+00 1.25E+02 3.40E+01 G  
                           735.72-6.610E-01 +   4.785E+00 2.04E+02 2.25E+01 G  
                           453.88 1.021E-01 -   1.059E+00 2.87E+02 6.50E+01 G  
 
y-88     F   2.2613E-01                                      1.07E+02             
                           898.04 2.261E-01 &(  9.577E-01 1.20E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.134E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.8682E+03                                      5.33E+03             
                           263.70 1.868E+03 ?(  9.496E+03 1.46E+02 6.00E-03   K
 
Cd-109   F   6.2776E+00                                      4.53E+02             
                            88.04 6.278E+00  (  1.412E+01 6.79E+01 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.5147E+01                                      8.14E+03             
                            46.54 1.515E+01 *(P 2.218E+01 2.29E+01 4.25E+00 G  
 
PB-212   N   5.2316E+00                                      6.98E+02             
                           238.63 5.232E+00 @(P 1.466E+00 1.16E+01 4.33E+01 G  
                           300.03 3.730E+00 -   2.015E+01 1.55E+02 3.28E+00 GA 
 
PB-214   N   7.1502E+00                                      5.84E+05             
                           351.93 7.150E+00 @(P 1.662E+00 1.08E+01 3.76E+01 G  
                           295.09 5.713E+00 - P 3.284E+00 2.04E+01 1.93E+01 G  
                           242.00 6.170E+00   P 8.057E+00 4.22E+01 7.43E+00 GA 
 
BI-207   C   6.9221E-02                                      1.18E+04             
                           569.70 6.922E-02 ?(  7.311E-01 2.89E+02 9.77E+01 G  
                          1063.66-1.663E-01 +   1.459E+00 2.40E+02 7.45E+01 G  
 
BI-212   N   4.6556E+00                                      6.98E+02             
                           727.17 4.656E+00 ?(  1.065E+01 6.89E+01 7.55E+00 G  
                           785.42 1.074E+01 ?   6.118E+01 1.58E+02 1.28E+00 GA 
 
BI-214   N   6.1534E+00                                      5.84E+05             
                           609.31 6.153E+00  (P 1.894E+00 1.34E+01 4.61E+01 G  
                          1120.29 1.623E+00 - P 8.392E+00 5.59E+01 1.51E+01 G  
                          1764.49 3.921E+00 - P 7.010E+00 3.16E+01 1.54E+01 G  
 
BI-210M  T  -7.8856E-02                                      1.10E+09             
                           265.83-7.886E-02 ?(  1.203E+00 4.29E+02 5.00E+01 G  
                           304.90-3.346E-01 +   2.288E+00 1.95E+02 2.80E+01 G  
 
RA-224   N  -1.4127E+01                                      6.98E+02             
                           240.99-1.413E+01  (  2.811E+01 6.05E+01 4.10E+00 G  
 
AC-228   N   3.8234E+00                                      2.10E+03             
                           911.07 4.240E+00  (  3.357E+00 2.86E+01 2.90E+01 G  
                           968.97 1.552E+00 -   6.499E+00 1.20E+02 1.75E+01 G  
                           338.32 2.817E+00 ?(  4.666E+00 5.17E+01 1.20E+01 G  
                            93.35 1.448E+01 +   8.398E+00 2.06E+01 5.56E+00 XA 
 
TH-227   N  -3.4789E+00                                      7.95E+03             
                           235.97-3.479E+00 ?(  8.607E+00 7.45E+01 1.23E+01 G  
                            50.14-1.635E-01 %   1.058E+01 1.83E+03 8.00E+00 G  
                           256.24 1.998E+00 &   8.193E+00 1.19E+02 7.00E+00 G  
 
TH-229   N  -2.4624E-01                                      2.68E+06             
                           193.51-2.462E-01 %(  1.283E+01 1.47E+03 4.40E+00 G  
                           210.85 0.000E+00 +   1.224E+01 1.00E+03 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 13
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   1.3735E+01                                      1.63E+12             
                            63.29 1.877E+01  (P 2.373E+01 3.50E+01 3.81E+00 G  
                            92.59 1.030E+01  (P 1.149E+01 2.51E+01 5.58E+00 G  
 
PA-231   N   4.8836E+00                                      1.20E+07             
                           302.65 4.795E+00 ?(  1.986E+01 1.20E+02 2.88E+00 G  
                           300.07 4.987E+00 &(  2.686E+01 1.55E+02 2.46E+00 G  
 
PA-233   C   2.9363E-01                                      7.82E+08             
                           312.01 0.000E+00 ?(  1.868E+00 1.00E+03 3.60E+01 G  
                           300.18 1.999E+00 &(  8.542E+00 1.23E+02 6.20E+00 G  
 
PA-234   N  -8.9981E-01                                      1.63E+12             
                           131.29-8.998E-01 ?(  3.012E+00 9.92E+01 1.80E+01 G  
                           946.02 0.000E+00 +   9.186E+00 1.00E+03 1.34E+01 G  
                           569.47 8.728E-01 +   8.663E+00 2.72E+02 8.20E+00 G  
                           883.24-3.003E+00 +   1.262E+01 1.21E+02 9.60E+00 G  
                           880.53 4.014E-01 &   1.303E+01 8.39E+02 6.00E+00 GA 
 
PA-234M  N   3.2379E+01                                      1.63E+12             
                          1001.00 3.631E+01 ?(  8.681E+01 7.16E+01 8.37E-01 G  
                           766.41 2.119E+01 ?(  3.657E+02 4.76E+02 2.94E-01 G  
 
U-235    N   2.2777E-01                                      2.57E+11             
                           143.79-7.574E-01 %(P 5.324E+00 1.00E+03 1.10E+01 G  
                           205.33 2.383E+00 &(  1.000E+01 1.22E+02 5.01E+00 G  
                           163.38-1.339E-01 &   1.121E+01 2.38E+03 5.08E+00 G  
 
AM-241   T   1.9237E-02                                      1.58E+05             
                            59.54 1.924E-02 %(  2.368E+00 3.53E+03 3.59E+01 G  
 
Np-237   F   2.5001E+00                                      2.14E+06             
                            86.49 2.500E+00  (  4.295E+00 5.28E+01 1.31E+01 G  
 
Ir-192   F   1.2205E+00                                      7.40E+01             
                           316.49 2.552E-01  (  5.769E-01 6.81E+01 8.70E+01 G  
                           468.06-1.596E-01 -   1.232E+00 2.14E+02 5.18E+01 G  
                           308.44-2.371E-01 -   1.853E+00 2.20E+02 3.18E+01 G  
                           295.95 4.006E+00 ?(  2.075E+00 1.94E+01 3.02E+01 G  
 
Cs-136   F  -3.1184E-03                                      1.30E+01             
                           818.50-3.118E-03 %(  8.780E-01 7.40E+03 1.00E+02 G  
                          1048.07-1.190E-01 +   1.416E+00 3.24E+02 8.00E+01 G  
                           340.57-3.278E-02 %   1.455E+00 1.23E+03 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 14
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T  -3.7552E-01                                      2.36E+00             
                           103.70 5.035E-01 ?   1.895E+00 1.11E+02 2.40E+01 X  
                           106.13-3.755E-01 ?(  2.342E+00 1.81E+02 2.27E+01 G  
                            99.50 1.968E+00     2.952E+00 4.68E+01 1.50E+01 X  
 
Nd-147      -1.2116E+00                                      1.11E+01             
                           531.00-1.212E+00 ?(  6.238E+00 1.47E+02 1.30E+01 G  
                            91.10-1.103E+00 +   2.524E+00 6.91E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Nd-147      90.75       129.       -24.    -0.013    69.10  -1.103E+00   
 AC-228      92.75        53.        63.     0.035    20.59   1.448E+01   
 Gd-153      97.73        75.        -9.    -0.005   142.26  -3.705E-01   
 Np-239      99.56        49.        24.     0.013    46.80   1.968E+00   
 Gd-153     103.21        66.        -4.    -0.002   271.40  -2.450E-01   
 Np-239     104.35        53.        10.     0.005   110.53   5.035E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 15
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     104.35        42.        10.     0.006    95.35   5.920E-01   
 Np-239     106.49        74.        -7.    -0.004   181.35  -3.755E-01   
 EU-152     122.19        49.        19.     0.010    58.20   8.084E-01   
 CO-57      122.20        53.        17.     0.010    64.40   2.508E-01   
 EU-154     123.53        89.       -14.    -0.008    97.32  -4.343E-01   
 PA-234     131.47        74.       -13.    -0.007    99.19  -8.998E-01   
 HF-181     132.88        47.        11.     0.006    92.17   3.259E-01   
 CE-144     132.87        35.        14.     0.008    65.36   1.609E+00   
 HF-181     135.38        41.        11.     0.006    88.31   2.381E+00   
 CO-57      135.47        36.        16.     0.009    59.60   1.883E+00   
 Tc-99m     140.49        82.         9.     0.005   145.54   1.351E-01   
 CE-141     145.56        76.         4.     0.002   280.23   1.221E-01   
 Ba-140     162.51        67.        -6.    -0.003   202.97  -1.324E+00   
 U-235      205.36        37.         7.     0.004   121.94   2.383E+00   
 TH-227     236.50       149.       -24.    -0.013    74.51  -3.479E+00   
 RA-224     240.10       173.       -32.    -0.018    60.45  -1.413E+01   
 TH-227     256.95        36.         7.     0.004   119.17   1.998E+00   
 Cd-113m    262.83        34.         6.     0.003   146.17   1.868E+03   
 BI-210M    265.04        37.        -2.    -0.001   428.61  -7.886E-02   
 Hg-203     279.30        30.         4.     0.002   214.89   9.056E-02   
 I-131      283.66        30.         8.     0.005   101.26   2.688E+00   
 Ir-192     295.23        35.        58.     0.032    19.40   4.006E+00   
 PA-231     300.76        38.         6.     0.003   155.03   4.987E+00   
 PA-233     298.18        23.         6.     0.003   122.88   1.999E+00   
 PA-231     301.48        27.         7.     0.004   119.68   4.795E+00   
 BA-133     302.44        39.        -1.    -0.001   630.64  -1.622E-01   
 Ba-140     304.23        35.        -4.    -0.002   193.47  -2.201E+00   
 BI-210M    304.24        35.        -4.    -0.002   194.82  -3.346E-01   
 Ir-192     311.29        28.        -4.    -0.002   220.42  -2.371E-01   
 Ir-192     316.30        19.        10.     0.006    68.15   2.552E-01   
 CR-51      318.88        30.        -6.    -0.003   145.35  -1.221E+00   
 La-140     329.78        33.         6.     0.003   134.77   6.917E-01   
 AC-228     338.18        22.        15.     0.008    51.72   2.817E+00   
 EU-152     344.98        20.         2.     0.001   365.57   1.540E-01   
 HF-181     345.98        26.        -4.    -0.002   212.01  -5.436E-01   
 BA-133     354.80        34.        -7.    -0.004   122.12  -2.697E-01   
 BA-133     384.25        35.        -4.    -0.002   212.97  -1.121E+00   
 SN-113     391.75        33.        -2.    -0.001   464.64  -6.980E-02   
 pm-146     453.66        22.         2.     0.001   287.28   1.021E-01   
 SB-125     462.26        13.         7.     0.004    78.54   1.994E+00   
 Ir-192     467.02        17.        -3.    -0.002   214.00  -1.596E-01   
 PM-144     476.11        24.        -5.    -0.003   147.16  -3.440E-01   
 BE-7       478.33        17.         3.     0.002   204.30   8.245E-01   
 RH-106     510.75        39.        38.     0.021    28.64   5.783E+00   
 Nd-147     530.85        24.        -5.    -0.003   146.75  -1.212E+00   
 Ba-140     537.78        22.        -5.    -0.003   143.78  -6.305E-01   
 CS-134     563.13        19.        -1.    -0.001   438.44  -5.651E-01   
 CS-134     569.35        16.         2.     0.001   360.95   3.491E-01   

Page 445 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 16
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     569.69        16.         2.     0.001   271.70   8.728E-01   
 SB-124     602.31        22.        -4.    -0.002   169.56  -1.457E-01   
 CS-134     607.44        30.        -4.    -0.002   211.05  -1.351E-01   
 RU-103     609.45        17.        69.     0.038    14.74   4.201E+01   
 AG-108M    613.86        27.        -4.    -0.002   175.77  -1.690E-01   
 RH-106     623.06        17.         3.     0.002   212.66   1.028E+00   
 SB-125     634.47        18.        -3.    -0.002   210.60  -9.386E-01   
 I-131      637.25        12.        -1.     0.000   853.86  -2.942E-01   
 AG-110M    657.78        20.        -2.    -0.001   362.03  -6.955E-02   
 CS-137     662.08        14.         4.     0.002   139.28   1.790E-01   
 NB-94      702.96        22.        -1.    -0.001   562.76  -4.791E-02   
 EU-154     724.29        27.        -5.    -0.003   158.93  -9.425E-01   
 pm-146     735.84        27.        -4.    -0.002   204.16  -6.610E-01   
 pm-146     747.51        13.         4.     0.002   125.38   5.266E-01   
 ZR-95      757.16        21.        -5.    -0.003   148.09  -3.477E-01   
 AG-110M    763.75        20.         4.     0.002   151.66   8.176E-01   
 NB-95      765.39        29.        -1.    -0.001   689.37  -4.635E-02   
 PA-234M    767.44        25.         2.     0.001   476.04   2.119E+01   
 CS-134     801.25        17.        -1.    -0.001   506.00  -5.748E-01   
 CO-58      810.82        15.        -4.    -0.002   162.54  -1.538E-01   
 La-140     815.03        15.        -1.    -0.001   608.14  -1.713E-01   
 Co-56      845.66        13.         2.     0.001   320.89   7.356E-02   
 NB-94      866.78         8.         1.     0.001   276.38   6.743E-02   
 EU-154     874.02        23.        -5.    -0.003   152.83  -1.728E+00   
 PA-234     882.29         9.         1.     0.000   839.29   4.014E-01   
 PA-234     884.24        25.        -6.    -0.003   121.13  -3.003E+00   
 AG-110M    884.13        20.        -5.    -0.003   144.84  -2.958E-01   
 Sc-46      892.54        15.         1.     0.001   545.45   4.722E-02   
 y-88       898.38        12.         5.     0.003   119.95   2.261E-01   
 AC-228     910.93        15.        26.     0.014    28.64   4.240E+00   
 AG-110M    936.05        14.         1.     0.001   455.18   1.660E-01   
 EU-152     964.22        13.         4.     0.002   127.23   1.464E+00   
 AC-228     969.38        19.         5.     0.003   119.90   1.552E+00   
 EU-154     997.46        20.        -5.    -0.003   125.35  -2.546E+00   
 PA-234M    999.75         6.         6.     0.003    71.63   3.631E+01   
 EU-154    1004.71        16.        -1.    -0.001   420.95  -3.938E-01   
 Co-56     1037.84        27.        -1.     0.000   995.66  -2.740E-01   
 Cs-136    1048.55        16.        -2.    -0.001   324.06  -1.190E-01   
 RH-106    1052.50        11.         1.     0.001   508.50   3.136E+00   
 EU-152    1111.15        13.         8.     0.005    70.17   3.371E+00   
 Sc-46     1120.83        12.        11.     0.006    55.41   5.944E-01   
 Ta-182    1120.83        12.        11.     0.006    54.50   1.721E+00   
 CO-60     1173.94        14.         2.     0.001   246.32   1.282E-01   
 Ta-182    1221.74        16.         6.     0.003   105.77   1.271E+00   
 Co-56     1238.12        12.        10.     0.006    56.70   9.479E-01   
 NA-22     1274.22        21.        -5.    -0.003   134.44  -3.153E-01   
 EU-154    1274.22        21.        -5.    -0.003   134.44  -8.953E-01   
 FE-59     1292.71        11.        -1.     0.000   558.18  -1.240E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 17
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M   1382.56        10.        -3.    -0.002   161.26  -8.008E-01   
 EU-152    1407.88        15.        -2.    -0.001   349.86  -5.122E-01   
 Co-56     1769.08        13.        -4.    -0.002   144.58  -1.945E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    8.2446E-01    8.2447E-01    2.043E+02%                6.07E+00
 NA-22  #A   -3.1526E-01   -3.1526E-01    1.344E+02%                1.49E+00
 K-40         1.5062E+02    1.5062E+02    6.672E+00%                1.12E+01
 Sc-46  #A    3.2084E-01    3.2084E-01    5.541E+01%                9.61E-01
 CR-51  #A   -1.2213E+00   -1.2213E+00    1.454E+02%                6.19E+00
 MN-54  #A    6.1565E-04    6.1565E-04    4.386E+04%                1.01E+00
 FE-59  #A    1.5771E-03    1.5771E-03    2.774E+04%                1.70E+00
 Co-56  #A    4.2153E-01    4.2153E-01    5.670E+01%                8.76E-01
 CO-57  #A    4.3188E-01    4.3189E-01    4.387E+01%                5.33E-01
 CO-58  #A   -1.5377E-01   -1.5377E-01    1.625E+02%                8.96E-01
 CO-60  #A    6.4065E-02    6.4065E-02    2.463E+02%                1.30E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.66E+00
 NB-94  #A    1.0340E-02    1.0340E-02    2.764E+02%                9.84E-01
 ZR-95  #A   -3.4769E-01   -3.4769E-01    1.481E+02%                1.82E+00
 NB-95  #A   -4.6345E-02   -4.6345E-02    6.894E+02%                1.16E+00
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.71E-01
 RH-106 #A    1.3141E+00    1.3141E+00    2.127E+02%                7.89E+00
 AG-108M#A    0.0000E+00    0.0000E+00    7.071E+02%                8.47E-01
 AG-110M#A    1.8753E-02    1.8753E-02    1.448E+02%                1.51E+00
 SN-113 #A   -6.9803E-02   -6.9803E-02    4.646E+02%                1.16E+00
 SB-124 #A   -1.4568E-01   -1.4569E-01    1.696E+02%                8.75E-01
 SB-125 #A    5.2091E-01    5.2092E-01    7.854E+01%                2.16E+00
 I-131  #A    1.8785E-01    1.8787E-01    1.013E+02%                8.97E-01
 Gd-153 #A   -3.7054E-01   -3.7054E-01    1.423E+02%                1.80E+00
 Ga-68  #A   -6.7830E-01   -6.8656E-01    1.347E+03%                3.54E+01
 Tc-99m #A    1.3477E-01    1.3507E-01    1.455E+02%                6.71E-01
 BA-133 #A   -2.6973E-01   -2.6973E-01    1.221E+02%                1.14E+00
 CS-134 #A   -6.9163E-02   -6.9163E-02    2.091E+02%                1.01E+00
 CS-137 #A    1.7896E-01    1.7896E-01    1.393E+02%                8.86E-01
 CE-139  A    7.0501E-04    7.0501E-04    2.622E+04%                6.57E-01
 Ba-140 #A   -6.3043E-01   -6.3045E-01    1.438E+02%                3.19E+00
 La-140 #A    1.2626E-01    1.2627E-01    1.348E+02%                1.37E+00
 CE-141 #A    1.2207E-01    1.2207E-01    2.802E+02%                1.19E+00
 CE-144 #A    1.6088E+00    1.6088E+00    6.536E+01%                3.47E+00
 PM-144 #A   -4.9002E-04   -4.9002E-04    5.216E+04%                9.48E-01
 EU-152 #A    1.1348E+00    1.1348E+00    5.820E+01%                2.05E+00
 EU-154 #A   -1.7282E+00   -1.7282E+00    1.528E+02%                9.30E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:01:28 PMPage 18
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140302.An1            
                                                                                 
 EU-155 #A    5.9195E-01    5.9195E-01    9.535E+01%                1.91E+00
 HF-181 #A    2.1611E-01    2.1612E-01    8.831E+01%                9.73E-01
 Ta-182 #A    1.5245E+00    1.5245E+00    5.450E+01%                3.00E+00
 Hg-203 #A    9.0556E-02    9.0557E-02    2.149E+02%                6.88E-01
 TL-208       2.0176E+00    2.0176E+00    1.820E+01%                8.05E-01
 pm-146 #A    5.2662E-01    5.2662E-01    1.254E+02%                2.34E+00
 y-88   #A    2.2613E-01    2.2613E-01    1.199E+02%                9.58E-01
 Cd-113m#A    1.8682E+03    1.8682E+03    1.462E+02%                9.50E+03
 Cd-109  A    6.2776E+00    6.2776E+00    6.792E+01%                1.41E+01
 PB-210 #A    1.5147E+01    1.5147E+01    4.680E+01%                2.22E+01
 PB-212       5.2316E+00    5.2316E+00    1.294E+01%                1.47E+00
 PB-214       7.1502E+00    7.1502E+00    1.190E+01%                1.66E+00
 BI-207 #A    6.9221E-02    6.9221E-02    2.887E+02%                7.31E-01
 BI-212 #A    4.6556E+00    4.6556E+00    6.888E+01%                1.06E+01
 BI-214       6.1534E+00    6.1534E+00    1.546E+01%                1.89E+00
 BI-210M#A   -7.8856E-02   -7.8856E-02    4.286E+02%                1.20E+00
 RA-224 #A   -1.4127E+01   -1.4127E+01    6.045E+01%                2.81E+01
 AC-228 #     3.8234E+00    3.8234E+00    2.864E+01%                3.36E+00
 TH-227 #A   -3.4789E+00   -3.4789E+00    7.451E+01%                8.61E+00
 TH-229 #A   -2.4624E-01   -2.4624E-01    1.469E+03%                1.28E+01
 TH-234  A    1.3735E+01    1.3735E+01    3.293E+01%                2.37E+01
 PA-231 #A    4.8836E+00    4.8836E+00    9.793E+01%                1.99E+01
 PA-233 #A    2.9363E-01    2.9363E-01    1.229E+02%                1.87E+00
 PA-234 #A   -8.9981E-01   -8.9981E-01    9.919E+01%                3.01E+00
 PA-234M#A    3.2379E+01    3.2379E+01    7.163E+01%                8.68E+01
 U-235  #A    2.2777E-01    2.2777E-01    1.219E+02%                5.32E+00
 AM-241 #A    1.9237E-02    1.9237E-02    3.526E+03%                2.37E+00
 Np-237  A    2.5001E+00    2.5001E+00    5.279E+01%                4.30E+00
 Ir-192 #     1.2205E+00    1.2205E+00    1.940E+01%                5.77E-01
 Cs-136 #A   -3.1182E-03   -3.1184E-03    7.403E+03%                8.78E-01
 Np-239 #A   -3.7543E-01   -3.7552E-01    1.814E+02%                2.34E+00
 Nd-147 #A   -1.2116E+00   -1.2116E+00    1.468E+02%                6.24E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   92.4 to  1999.5 keV)     2.072E+02  Bq/Sample     
 Total Decayed Activity (   92.4 to  1999.5 keV) 2.0721315E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140314
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-13-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-13-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:32         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:32:33      Real Time: 1804   sec
        Analysis Time: 2/5/2014 17:02         Dead Time: 0.21   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.383E-01          282.9     2.089E+00    2.089E+00    7.446E+00
NA-22     -1.250E-01          259.3     3.241E-01    3.241E-01    1.188E+00
K-40       1.537E+02            6.4     9.771E+00    1.254E+01    8.483E+00
Sc-46      2.957E-01           56.8     1.679E-01    1.686E-01    8.790E-01
CR-51      0.000E+00         1000.0     1.340E+00    1.340E+00    6.950E+00
MN-54     -3.300E-02          857.1     2.829E-01    2.829E-01    1.038E+00
FE-59     -1.952E-01          272.3     5.316E-01    5.316E-01    1.944E+00
Co-56      4.814E-01           42.8     2.058E-01    2.073E-01    9.444E-01
CO-57      4.558E-02          372.2     1.697E-01    1.697E-01    5.916E-01
CO-58     -1.111E-01          215.4     2.393E-01    2.394E-01    8.685E-01
CO-60      0.000E+00         1000.0     6.027E-02    6.027E-02    1.234E+00
ZN-65     -2.356E-01          295.0     6.952E-01    6.953E-01    2.513E+00
NB-94      0.000E+00         1000.0     2.202E-01    2.202E-01    1.050E+00
ZR-95     -2.445E-01          199.8     4.886E-01    4.888E-01    1.744E+00
NB-95     -5.877E-02          461.5     2.713E-01    2.713E-01    9.867E-01
RU-103    -3.573E-02          636.0     2.272E-01    2.272E-01    8.261E-01
RH-106    -1.422E+00          163.2     2.320E+00    2.321E+00    8.216E+00
AG-108M    0.000E+00         1000.0     1.910E-01    1.910E-01    8.139E-01
AG-110M    7.644E-02          142.1     1.086E-01    1.087E-01    1.170E+00
SN-113     6.265E-02          408.6     2.560E-01    2.560E-01    9.307E-01
SB-124    -3.918E-02          596.1     2.335E-01    2.335E-01    8.512E-01
SB-125     7.011E-01           75.0     5.255E-01    5.267E-01    2.311E+00
I-131      1.945E-01          118.4     2.303E-01    2.305E-01    7.549E-01
Gd-153     4.430E-01           85.2     3.772E-01    3.782E-01    1.710E+00
Ga-68      8.479E+00           92.6     7.853E+00    7.868E+00    2.733E+01
Tc-99m     2.022E-01           69.7     1.409E-01    1.413E-01    4.678E-01
BA-133    -4.524E-01           83.0     3.753E-01    3.760E-01    1.261E+00
CS-134     1.737E-01           88.0     1.528E-01    1.531E-01    1.072E+00
CS-137    -6.670E-02          419.9     2.801E-01    2.801E-01    1.019E+00
CE-139     2.668E-03         6315.0     1.685E-01    1.685E-01    6.007E-01
Ba-140    -8.752E-02          786.6     6.884E-01    6.884E-01    2.580E+00
La-140     1.705E-01           81.5     1.390E-01    1.393E-01    5.370E-01
CE-141     0.000E+00         1000.0     1.194E-01    1.194E-01    1.386E+00
CE-144    -2.139E-02         5676.0     1.214E+00    1.214E+00    4.302E+00
PM-144     4.587E-02          553.0     2.536E-01    2.536E-01    9.251E-01
EU-152     1.215E-01          305.5     3.713E-01    3.714E-01    2.314E+00
EU-154     1.576E-01          166.7     2.627E-01    2.629E-01    7.981E+00
EU-155     5.530E-01           48.7     2.692E-01    2.709E-01    2.571E+00
HF-181    -1.388E-01          204.0     2.830E-01    2.831E-01    9.986E-01
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Ta-182     1.375E+00           68.3     9.388E-01    9.413E-01    3.114E+00
Hg-203    -1.520E-01          149.2     2.267E-01    2.269E-01    7.843E-01
TL-208     1.154E+00           36.1     4.163E-01    4.206E-01    9.983E-01
pm-146     1.982E-01          140.0     2.775E-01    2.776E-01    2.486E+00
y-88       9.247E-02          281.4     2.602E-01    2.602E-01    9.576E-01
Cd-113m    0.000E+00         1000.0     2.218E+03    2.218E+03    1.244E+04
Cd-109    -9.652E-01          550.2     5.311E+00    5.311E+00    1.832E+01
PB-210    -4.713E+00          298.4     1.407E+01    1.407E+01    3.301E+01
PB-212     6.136E+00           11.2     6.885E-01    7.947E-01    1.448E+00
PB-214     7.411E+00           11.1     8.234E-01    9.090E-01    1.611E+00
BI-207     5.583E-02          183.1     1.022E-01    1.023E-01    8.146E-01
BI-212     5.634E+00           63.5     3.577E+00    3.589E+00    1.176E+01
BI-214     5.692E+00           14.7     8.369E-01    8.876E-01    1.780E+00
BI-210M    1.227E-02         2814.0     3.454E-01    3.454E-01    1.236E+00
RA-224    -1.722E+01           52.2     8.983E+00    9.051E+00    2.938E+01
AC-228     4.995E+00           14.5     7.225E-01    7.661E-01    3.118E+00
TH-227     8.210E-01           88.2     7.244E-01    7.264E-01    4.838E+00
TH-229     2.574E+00          103.5     2.665E+00    2.673E+00    1.088E+01
TH-234     6.766E+00           50.4     3.409E+00    3.428E+00    2.314E+01
PA-231     2.571E+00          175.1     4.500E+00    4.502E+00    2.067E+01
PA-233     2.415E-01          186.0     4.491E-01    4.493E-01    1.584E+00
PA-234     3.645E-03           90.2     3.289E-03    3.295E-03    3.405E+00
PA-234M   -1.872E+01         1104.0     2.067E+02    2.067E+02    1.430E+02
U-235      1.516E+00           84.6     1.282E+00    1.285E+00    4.714E+00
AM-241     2.372E-01          326.6     7.747E-01    7.748E-01    2.662E+00
Np-237     3.268E+00           45.7     1.492E+00    1.503E+00    4.812E+00
Ir-192     1.056E+00           18.0     1.906E-01    2.006E-01    7.075E-01
Cs-136    -3.981E-02          149.3     5.943E-02    5.947E-02    8.828E-01
Np-239     3.730E-01          178.3     6.649E-01    6.653E-01    2.287E+00
Nd-147     1.683E-01          313.5     5.276E-01    5.277E-01    1.707E+00
-----------------------------------------------------------------------------
Total      2.190E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-13-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140314.An1

 Acquisition information
        Start time:                 2/5/2014 4:32:33 PM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.21 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

Page 452 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:32:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:52 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   14 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0890

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.93       -8.  56.53   0.89  2.229E-02    46.54   4.250    PBC<MDA PB210 
    60.07        5. 326.64   0.90  3.122E-02    59.54  35.900    PBC<MDA AM241 
    63.62       23.  33.87   0.91  3.338E-02    63.29   3.810    PBC<MDA TH234 
    77.46       66.  29.13   0.72  3.975E-02
    87.17       31.  48.67   0.93  4.243E-02    86.49  13.100  3.138E+00 Np237 
                                                86.54  30.700  1.339E+00 EU155 
    87.20       33.  45.66   0.93  4.242E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.394E+00 EU155 
    91.67        5. 313.48   0.93  4.341E-02    91.10  28.300    PBC<MDA Nd147 
    92.87       20.  30.80   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    92.88       45.  33.19   0.93  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.021E+01 AC228 
    97.63        4. 276.90   0.94  4.443E-02    97.50  30.000    PBC<MDA Gd153 
   103.27       14.  85.15   0.94  4.502E-02
   106.23        7. 178.27   0.95  4.521E-02   106.13  22.700    PBC<MDA Np239 
   122.35        3. 372.22   0.96  4.526E-02   122.06  85.600    PBC<MDA CO57  
   124.03        7. 166.69   0.96  4.522E-02   123.10  40.790    PBC<MDA EU154 
   124.50        2. 444.39   0.96  4.528E-02   123.10  40.790    PBC<MDA EU154 
   142.59        7. 168.35   0.98  4.338E-02   140.51  89.300    PBC<MDA Tc99m 
                                               143.79  10.960  8.135E-01 U235  
   142.69       14.  69.66   0.98  4.377E-02   140.51  89.300    PBC<MDA Tc99m 
                                               143.79  10.960  1.614E+00 U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.69        8. 131.53   1.00  4.061E-02   163.38   5.080    PBC<MDA U235  
   193.57        9. 103.54   1.03  3.699E-02   193.51   4.400    PBC<MDA TH229 
   205.64        8. 136.80   1.04  3.557E-02   205.33   5.010    PBC<MDA U235  
   211.48        3. 299.81   1.05  3.496E-02   210.85   2.990    PBC<MDA TH229 
   238.62      171.  10.08   0.73  3.220E-02   238.63  43.300  6.136E+00 PB212 
   242.31       50.  24.86   0.97  3.189E-02   242.00   7.430  1.175E+01 PB214 
   256.60       10.  88.23   1.09  3.069E-02   256.24   7.000    PBC<MDA TH227 
   278.04       19.  42.58   1.11  2.910E-02   277.28   6.310    PBC<MDA TL208 
   284.64        8. 118.38   1.11  2.861E-02   284.30   6.140    PBC<MDA I131  
   295.33       73.  19.52   0.82  2.787E-02   295.09  19.300  6.584E+00 PB214 
                                               295.95  30.160  4.831E+00 Ir192 
                                               295.95  30.160  4.831E+00 Ir192 
   302.49        2. 390.41   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.634E+00 PA231 
                                               302.65   2.880  1.404E+00 PA231 
                                               302.85  18.330  2.207E-01 BA133 
   302.83        5. 175.38   1.13  2.740E-02   302.65   2.880  3.364E+00 PA231 
                                               302.85  18.330  5.288E-01 BA133 
   302.84        5. 175.07   1.13  2.741E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.297E-01 BA133 
   303.01        2. 329.92   1.13  2.757E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.482E-01 BA133 
   312.02        4. 186.00   1.14  2.684E-02   312.01  36.000    PBC<MDA PA233 
   338.22       35.  23.40   1.38  2.538E-02   338.32  12.010  6.317E+00 AC228 
   344.12        2. 419.33   1.17  2.508E-02   344.29  26.500    PBC<MDA EU152 
   351.90      131.  10.15   1.24  2.470E-02   351.93  37.600  7.835E+00 PB214 
   364.72        1. 972.75   1.19  2.410E-02   364.48  81.700    PBC<MDA I131  
   393.68        2. 408.62   1.21  2.292E-02   391.69  64.000    PBC<MDA SN113 
   463.38       11.  74.96   1.28  2.035E-02   463.37  10.470    PBC<MDA SB125 
   478.65        3. 282.94   1.29  1.991E-02   477.60  10.520    PBC<MDA BE7   
   487.57        7.  81.52   1.30  1.964E-02   487.02  45.500    PBC<MDA La140 
   511.40       37.  26.86   1.32  1.895E-02   511.86  20.000  5.356E+00 RH106 
   563.91        3. 230.74   1.37  1.768E-02   563.24   8.350    PBC<MDA CS134 
                                               563.24   8.350  1.046E+00 CS134 
   583.08       17.  33.84   1.38  1.724E-02   583.02  84.500    PBC<MDA TL208 
   609.33       79.  12.74   1.27  1.669E-02   609.31  46.090  5.692E+00 BI214 
                                               610.30   5.750  4.568E+01 RU103 
                                               610.30   5.750  4.568E+01 RU103 
   609.34       75.  14.76   1.41  1.667E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.353E+01 RU103 
   657.77        4. 142.10   1.45  1.578E-02   657.76  94.640    PBC<MDA AG110M
   696.69        1. 552.98   1.48  1.513E-02   696.54  99.000    PBC<MDA PM144 
   728.08       11.  63.49   1.51  1.465E-02   727.17   7.550    PBC<MDA BI212 
   733.75        3. 139.97   1.51  1.452E-02   735.72  22.500    PBC<MDA pm146 
   785.31        5. 117.74   1.56  1.383E-02   785.42   1.280    PBC<MDA BI212 
   795.26        6.  88.71   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  2.860E-01 CS134 
   801.61        4. 131.36   1.57  1.362E-02   801.95   8.690    PBC<MDA CS134 
                                               801.95   8.690  1.792E+00 CS134 
   811.59        2. 227.51   1.58  1.344E-02   815.77  23.280    PBC<MDA La140 
   860.54        6.  88.39   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   882.97        4. 148.68   1.64  1.266E-02
   889.73        1. 410.47   1.64  1.260E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  5.747E-02 Sc46  
   898.05        2. 281.37   1.65  1.250E-02   898.04  93.700    PBC<MDA y88   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.47       24.  30.01   1.66  1.237E-02   911.07  29.000  3.720E+00 AC228 
   946.16        2. 246.72   1.69  1.202E-02   946.02  13.400    PBC<MDA PA234 
   969.12       23.  20.85   0.37  1.180E-02   968.97  17.460  6.202E+00 AC228 
  1001.69       -3. 458.14   1.73  1.151E-02  1001.00   0.837    PBC<MDA PA234M
  1037.83        2. 225.43   1.76  1.119E-02  1037.84  14.130    PBC<MDA Co56  
                                              1037.84  14.130  8.766E-01 Co56  
  1048.80        2. 261.40   1.77  1.111E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.11        3. 183.08   1.78  1.099E-02  1063.66  74.500    PBC<MDA BI207 
  1077.27        5.  92.62   1.79  1.088E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.92        9.  68.30   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.796E-01 Sc46  
                                              1121.30  34.900  1.375E+00 Ta182 
                                              1120.55  99.987  4.796E-01 Sc46  
  1120.93       10.  56.79   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.339E-01 Sc46  
                                              1121.30  34.900  1.531E+00 Ta182 
  1120.94        4.  59.18   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1238.61       15.  42.75   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  1.291E+00 Co56  
  1407.20        5. 115.16   2.05  8.829E-03  1408.00  21.005    PBC<MDA EU152 
  1460.93      253.   6.21   2.16  8.576E-03  1460.83  10.670  1.537E+02 K40   
  1764.78        4.  49.00   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   309.37    77.46        98.        66. 1.673E+03   24.32   0.721  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.37    46.93       132.        -8.    -0.004    56.53   0.889s
 TH-227    198.89    49.82        93.        -7.    -0.004   202.89   0.893s
 AM-241    239.88    60.07       120.         5.     0.003   326.64   0.902 
 TH-234    254.06    63.62       116.        23.     0.013    33.87   0.905s
 Np-237    348.30    87.20        95.        33.     0.018    45.66   0.928s
 EU-155    348.20    87.17       101.        31.     0.017    48.67   0.928s
 Cd-109    350.23    87.68       119.        -3.    -0.002   550.21   0.929s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147    366.18    91.67       142.         5.     0.003   313.48   0.932s
 TH-234    370.98    92.87       118.        20.     0.011    30.80   0.934s
 AC-228    370.99    92.88        88.        45.     0.025    33.19   0.934s
 Gd-153    390.00    97.63        68.         4.     0.002   276.90   0.938s
 Gd-153    412.51   103.27        67.        14.     0.008    85.15   0.944 
 Np-239    406.86   101.85        57.        -8.    -0.005   134.85   0.944 
 EU-155    417.39   104.48        80.       -10.    -0.006   129.18   0.946s
 Np-239    424.36   106.23        72.         7.     0.004   178.27   0.946s
 EU-152    497.38   124.50        44.         2.     0.001   444.39   0.961s
 CO-57     488.79   122.35        68.         3.     0.002   372.22   0.962s
 EU-154    495.51   124.03        61.         7.     0.004   166.69   0.963s
 PA-234    521.20   130.46       100.       -14.    -0.008   102.30   0.970s
 Tc-99m    570.09   142.69        39.        14.     0.008    69.66   0.979 
 U-235     569.70   142.59        65.         7.     0.004   168.35   0.982s
 U-235     654.02   163.69        49.         8.     0.004   131.53   1.001s
 TH-229    773.45   193.57        39.         9.     0.005   103.54   1.029s
 U-235     821.72   205.64        54.         8.     0.004   136.80   1.040s
 TH-229    845.05   211.48        51.         3.     0.002   299.81   1.045s
 TH-227    937.53   234.61        47.        -1.    -0.001   677.00   1.069s
 PB-212    953.56   238.62        52.       154.     0.086    10.08   0.734s
 RA-224    960.84   240.44       204.       -41.    -0.023    52.18   1.074s
 PB-214    968.29   242.31        38.        50.     0.028    24.86   0.972s
 EU-152    978.74   244.92        76.       -13.    -0.007    99.42   1.077s
 TH-227   1025.45   256.60        35.        10.     0.006    88.23   1.088 
 TL-208   1111.13   278.04        24.        19.     0.011    42.58   1.107s
 Hg-203   1119.19   280.05        43.        -6.    -0.004   149.16   1.109s
 I-131    1137.53   284.64        40.         8.     0.004   118.38   1.114s
 PB-214   1180.26   295.33        39.        64.     0.035    19.52   0.819s
 Ir-192   1179.83   295.22        31.        62.     0.034    18.04   1.125s
 PB-212   1210.95   303.01        26.         2.     0.001   329.92   1.128s
 PA-231   1208.90   302.49        29.         2.     0.001   390.41   1.128s
 PA-233   1187.48   297.13        21.        -4.    -0.002   154.51   1.128s
 PA-231   1210.28   302.84        33.         5.     0.003   175.07   1.131s
 BA-133   1210.24   302.83        33.         5.     0.003   175.38   1.131s
 Ba-140   1216.02   304.28        42.        -6.    -0.003   161.02   1.133s
 BI-210M  1216.15   304.31        39.        -5.    -0.003   167.30   1.133s
 Ir-192   1229.18   307.57        37.        -5.    -0.003   166.51   1.136s
 PA-233   1246.98   312.02        28.         4.     0.002   186.00   1.139s
 La-140   1314.13   328.82        36.        -2.    -0.001   382.23   1.155s
 AC-228   1351.72   338.22         9.        35.     0.019    23.40   1.379 
 Cs-136   1359.46   340.15        40.        -6.    -0.004   144.05   1.165s
 EU-152   1375.34   344.12        29.         2.     0.001   419.33   1.169s
 PB-214   1406.43   351.90        27.       131.     0.073    10.15   1.242s
 BA-133   1416.47   354.41        47.       -12.    -0.007    82.95   1.180s
 I-131    1457.69   364.72        27.         1.     0.000   972.75   1.187 
 BA-133   1535.18   384.10        30.        -1.    -0.001   537.49   1.205s
 SN-113   1573.48   393.68        22.         2.     0.001   408.62   1.212s
 SB-125   1852.17   463.38        27.        11.     0.006    74.96   1.277s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  6
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1873.48   468.71        23.        -3.    -0.002   231.08   1.281s
 PM-144   1904.92   476.57        30.        -3.    -0.002   236.15   1.289s
 BE-7     1913.21   478.65        30.         3.     0.002   282.94   1.289s
 HF-181   1925.77   481.79        31.        -4.    -0.002   203.99   1.293s
 La-140   1948.90   487.57        14.         7.     0.004    81.52   1.298s
 RU-103   1986.97   497.09        25.        -1.    -0.001   636.03   1.307s
 RH-106   2044.18   511.40        30.        37.     0.020    26.86   1.320 
 Ba-140   2148.57   537.50        15.        -1.     0.000   786.56   1.342s
 CS-134   2254.17   563.91        19.         3.     0.002   230.74   1.365s
 CS-134   2276.85   569.58        25.        -2.    -0.001   384.80   1.370s
 PA-234   2276.70   569.54        25.        -2.    -0.001   374.83   1.371s
 BI-207   2276.24   569.43        23.        -1.    -0.001   525.96   1.371s
 TL-208   2330.85   583.08        25.        17.     0.010    33.84   1.382s
 SB-124   2410.24   602.93        24.        -1.    -0.001   596.05   1.400s
 CS-134   2420.53   605.51        39.        -4.    -0.002   213.09   1.401s
 BI-214   2435.81   609.33        22.        79.     0.044    12.74   1.272 
 RU-103   2435.84   609.34        24.        75.     0.042    14.76   1.406s
 AG-108M  2452.95   613.61        21.        -3.    -0.002   231.59   1.410s
 PM-144   2471.82   618.33        14.        -1.     0.000   830.41   1.413s
 RH-106   2484.15   621.41        21.        -4.    -0.002   163.22   1.416s
 SB-125   2544.08   636.40        24.        -6.    -0.003   123.04   1.428s
 I-131    2543.96   636.37        21.        -5.    -0.003   130.75   1.429s
 AG-110M  2629.54   657.77        12.         4.     0.002   142.10   1.447s
 CS-137   2648.66   662.54        22.        -2.    -0.001   419.92   1.451 
 PM-144   2785.24   696.69        23.         1.     0.001   552.98   1.480s
 SB-124   2889.06   722.65        28.        -5.    -0.003   149.55   1.503s
 AG-108M  2889.04   722.64        28.        -5.    -0.003   150.09   1.503s
 EU-154   2889.33   722.72        27.        -5.    -0.003   144.89   1.503s
 ZR-95    2889.74   722.82        25.        -5.    -0.003   148.75   1.504s
 BI-212   2910.79   728.08        20.        11.     0.006    63.49   1.507s
 pm-146   2933.46   733.75        10.         3.     0.002   139.97   1.514s
 ZR-95    3026.94   757.12        21.        -3.    -0.002   199.82   1.532s
 NB-95    3059.30   765.21        23.        -1.    -0.001   461.55   1.539s
 EU-152   3115.69   779.30        23.        -4.    -0.002   179.13   1.550s
 BI-212   3139.71   785.31        16.         5.     0.003   117.74   1.556s
 CS-134   3179.51   795.26        11.         6.     0.003    88.71   1.565s
 CS-134   3204.92   801.61        11.         4.     0.002   131.36   1.570s
 CO-58    3237.34   809.71        15.        -3.    -0.001   215.43   1.577s
 La-140   3244.86   811.59         7.         2.     0.001   227.51   1.581s
 Cs-136   3272.95   818.62        16.        -4.    -0.002   149.29   1.583s
 MN-54    3336.43   834.48        22.        -1.     0.000   857.10   1.597s
 Co-56    3386.13   846.91        18.        -3.    -0.001   237.89   1.607s
 TL-208   3440.66   860.54        12.         6.     0.004    88.39   1.618s
 NB-94    3483.01   871.12        12.        -2.    -0.001   309.45   1.627s
 PA-234   3518.18   879.91        24.        -4.    -0.002   199.20   1.635s
 PA-234   3530.40   882.97        16.         4.     0.002   148.68   1.637s
 Sc-46    3557.44   889.73        14.         1.     0.001   410.47   1.642s
 y-88     3590.76   898.05        14.         2.     0.001   281.37   1.649s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   3644.44   911.47        14.        24.     0.013    30.01   1.660s
 AG-110M  3743.84   936.32        15.        -2.    -0.001   345.99   1.682s
 PA-234   3783.22   946.16        17.         2.     0.001   246.72   1.688s
 EU-152   3852.76   963.54        22.        -1.    -0.001   455.71   1.703s
 AC-228   3875.09   969.12         0.        23.     0.013    20.85   0.375s
 EU-154   4016.62  1004.49        24.        -3.    -0.002   207.85   1.736s
 Co-56    4150.02  1037.83        15.         2.     0.001   225.43   1.762s
 Cs-136   4193.91  1048.80        11.         2.     0.001   261.40   1.771s
 RH-106   4199.67  1050.24        13.        -2.    -0.001   242.85   1.772s
 BI-207   4251.20  1063.11        11.         3.     0.002   183.08   1.783s
 Ga-68    4307.86  1077.27         7.         5.     0.003    92.62   1.794s
 FE-59    4398.72  1099.98        16.        -2.    -0.001   272.33   1.811s
 ZN-65    4459.52  1115.17        21.        -2.    -0.001   295.05   1.824s
 BI-214   4482.60  1120.94        18.         4.     0.002    59.18   1.827 
 Sc-46    4482.57  1120.93        12.        10.     0.006    56.79   1.828s
 Ta-182   4482.52  1120.92        15.         9.     0.005    68.30   1.828s
 Co-56    4953.57  1238.61        13.        15.     0.008    42.75   1.919s
 NA-22    5101.13  1275.48        14.        -2.    -0.001   259.27   1.946s
 EU-154   5101.13  1275.48        14.        -2.    -0.001   259.27   1.946s
 FE-59    5179.71  1295.11        11.        -2.    -0.001   267.86   1.959s
 EU-152   5628.43  1407.20        12.         5.     0.003   115.16   2.046s
 K-40     5843.53  1460.93         6.       253.     0.141     6.21   2.158 
 BI-214   7060.29  1764.78        10.         4.     0.002    49.00   2.297s
 Co-56    7074.32  1768.28        14.        -6.    -0.003   103.07   2.302s
 y-88     7328.08  1831.63         9.        -2.    -0.001   198.74   2.345s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.3827E-01                                      5.31E+01             
                           477.60 7.383E-01 ?(  7.446E+00 2.83E+02 1.05E+01 G  
 
NA-22    C  -1.2499E-01                                      9.50E+02             
                          1274.53-1.250E-01 ?(  1.188E+00 2.59E+02 9.99E+01 G  
 
K-40     N   1.5371E+02                                      4.66E+11             
                          1460.83 1.537E+02  (P 8.483E+00 6.21E+00 1.07E+01 G  
 
Sc-46    F   2.9571E-01                                      8.38E+01             
                           889.28 5.747E-02 ?(  8.790E-01 4.10E+02 1.00E+02 G  
                          1120.55 5.339E-01 ?(  9.751E-01 5.68E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -3.3003E-02                                      3.12E+02             
                           834.85-3.300E-02 &(  1.038E+00 8.57E+02 1.00E+02 G  
 
FE-59    F  -1.9518E-01                                      4.45E+01             
                          1099.25-1.952E-01 ?(  1.944E+00 2.72E+02 5.65E+01 G  
                          1291.60-2.531E-01 +   2.518E+00 2.68E+02 4.32E+01 G  
 
Co-56    C   4.8144E-01                                      7.73E+01             
                           846.77-1.096E-01 ?(  9.444E-01 2.38E+02 9.99E+01 G  
                          1238.28 1.291E+00 ?(  1.682E+00 4.27E+01 6.61E+01 G  
                          1037.84 8.766E-01 &(  7.202E+00 2.25E+02 1.41E+01 G  
                          1771.35-2.788E+00 +   9.976E+00 1.03E+02 1.55E+01  A 
 
CO-57    C   4.5582E-02                                      2.72E+02             
                           122.06 4.558E-02 &(  5.916E-01 3.72E+02 8.56E+01 G  
                           136.47 5.340E-03 %   4.146E+00 2.18E+04 1.07E+01 G  
 
CO-58    C  -1.1110E-01                                      7.09E+01             
                           810.78-1.111E-01 ?(  8.685E-01 2.15E+02 9.95E+01 G  
 
ZN-65    F  -2.3564E-01                                      2.44E+02             
                          1115.55-2.356E-01 ?(  2.513E+00 2.95E+02 5.06E+01 G  
 
ZR-95    I  -2.4452E-01                                      6.40E+01             
                           756.73-2.445E-01 ?(  1.744E+00 2.00E+02 5.45E+01 G  
                           724.20-4.245E-01 +   2.215E+00 1.49E+02 4.42E+01 G  
 
NB-95    I  -5.8772E-02                                      6.40E+01             
                           765.79-5.877E-02 ?(  9.867E-01 4.62E+02 9.98E+01 G  
 
RU-103   I  -3.5726E-02                                      3.93E+01             
                           497.05-3.573E-02 ?(  8.261E-01 6.36E+02 9.09E+01 G  
                           610.30 4.353E+01 ?   1.477E+01 1.48E+01 5.75E+00 GA 
 
RH-106   I  -1.4215E+00                                      3.74E+02             
                           621.92-1.421E+00 ?(  8.216E+00 1.63E+02 9.93E+00 G  
                          1050.36-7.147E+00 +   6.367E+01 2.43E+02 1.56E+00 G  
                           511.86 5.356E+00     4.132E+00 2.69E+01 2.00E+01 GA 
 
AG-110M  F   7.6444E-02                                      2.50E+02             
                           884.68-7.926E-04 %(  1.170E+00 3.85E+04 7.27E+01 G  
                           657.76 1.358E-01 ?(  6.918E-01 1.42E+02 9.46E+01 G  
                           937.49-2.190E-01 +   2.795E+00 3.46E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   5.404E+00 1.00E+03 2.43E+01 G  
                           763.94 2.903E-02 %   3.831E+00 3.51E+03 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage  9
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F   6.2645E-02                                      1.15E+02             
                           391.69 6.265E-02 ?(  9.307E-01 4.09E+02 6.40E+01 G  
 
SB-124   F  -3.9177E-02                                      6.02E+01             
                           602.73-3.918E-02 ?(  8.512E-01 5.96E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   3.619E+00 1.00E+03 4.78E+01 G  
                           722.79-1.816E+00 +   9.504E+00 1.50E+02 1.08E+01 G  
 
SB-125   I   7.0108E-01                                      1.01E+03             
                           427.88-3.346E-02 %(  2.311E+00 1.89E+03 2.96E+01 G  
                           600.50-4.064E-02 &   3.990E+00 2.61E+03 1.79E+01 G  
                           635.89-1.823E+00 +   7.797E+00 1.23E+02 1.13E+01 G  
                           463.37 2.778E+00  (  6.968E+00 7.50E+01 1.05E+01 G  
 
I-131    I   1.9451E-01                                      8.02E+00             
                           364.48 2.132E-02 ?(  7.549E-01 9.73E+02 8.17E+01 G  
                           284.30 2.499E+00  (  1.016E+01 1.18E+02 6.14E+00 G  
                           636.97-2.516E+00 +   1.152E+01 1.31E+02 7.17E+00 G  
 
Gd-153   F   4.4299E-01                                      2.42E+02             
                            97.50 1.778E-01 &(  1.710E+00 2.77E+02 3.00E+01 G  
                           103.20 8.080E-01  (  2.308E+00 8.51E+01 2.18E+01 G  
 
Ga-68    C   8.4792E+00                                      4.71E-02             
                          1077.40 8.479E+00 ?(  2.733E+01 9.26E+01 3.30E+00 G  
 
Tc-99m   I   2.0223E-01                                      2.51E-01             
                           140.51 2.022E-01 &(  4.678E-01 6.97E+01 8.93E+01 G  
 
BA-133   F  -4.5243E-01                                      3.85E+03             
                           356.00-4.524E-01 &(  1.261E+00 8.29E+01 6.20E+01 G  
                           302.85 5.288E-01 +   3.250E+00 1.75E+02 1.83E+01 G  
                           383.84-3.923E-01 +   7.591E+00 5.37E+02 8.94E+00 GA 
                            80.99 5.215E-02 %   2.378E+00 1.32E+03 3.41E+01 GA 
 
CS-134   I   1.7372E-01                                      7.54E+02             
                           604.71-1.434E-01 ?(  1.072E+00 2.13E+02 9.76E+01 G  
                           795.87 2.860E-01 ?(  8.714E-01 8.87E+01 8.55E+01 G  
                           569.32-3.865E-01 +   5.370E+00 3.85E+02 1.54E+01 G  
                           801.95 1.792E+00 ?(  8.418E+00 1.31E+02 8.69E+00 G  
                           563.24 1.046E+00 ?(  8.701E+00 2.31E+02 8.35E+00 G  
 
CS-137   I  -6.6704E-02                                      1.10E+04             
                           661.66-6.670E-02 &(  1.019E+00 4.20E+02 8.52E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   2.6676E-03                                      1.38E+02             
                           165.85 2.668E-03 %(  6.007E-01 6.31E+03 7.99E+01 G  
 
Ba-140   I  -8.7522E-02                                      1.28E+01             
                           537.26-8.752E-02 ?(  2.580E+00 7.87E+02 2.44E+01 G  
                           162.66 0.000E+00 +   9.585E+00 1.00E+03 6.22E+00 G  
                           304.85-2.803E+00 +   1.566E+01 1.61E+02 4.29E+00 G  
 
La-140   I   1.7051E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.370E-01 1.00E+03 9.54E+01 G  
                           487.02 4.539E-01 &(  1.255E+00 8.15E+01 4.55E+01 G  
                           328.76-2.391E-01 +   3.251E+00 3.82E+02 2.03E+01 G  
                           815.77 3.153E-01 ?(  2.713E+00 2.28E+02 2.33E+01 G  
 
CE-144   I  -2.1387E-02                                      2.85E+02             
                           133.54-2.139E-02 &(  4.302E+00 5.68E+03 1.11E+01 G  
 
PM-144   C   4.5865E-02                                      3.63E+02             
                           696.54 4.586E-02 &(  9.251E-01 5.53E+02 9.90E+01 G  
                           618.06-2.179E-02 +   6.813E-01 8.30E+02 9.91E+01 G  
                           476.81-2.227E-01 +   1.866E+00 2.36E+02 4.20E+01 G  
 
EU-152   F   1.2154E-01                                      4.94E+03             
                           344.29 1.535E-01 &(  2.314E+00 4.19E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.191E+01 1.00E+03 1.36E+01 G  
                           121.78 9.190E-02 &(  1.446E+00 4.44E+02 2.86E+01 G  
                           778.92-1.211E+00 +   7.694E+00 1.79E+02 1.29E+01 G  
                           964.11-4.741E-01 +   7.873E+00 4.56E+02 1.46E+01 G  
                           244.69-2.997E+00 +   1.005E+01 9.94E+01 7.58E+00 G  
                          1408.00 1.414E+00 ?   5.731E+00 1.15E+02 2.10E+01 GA 
 
EU-154   I   1.5762E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  7.981E+00 1.00E+03 1.23E+01 G  
                           123.10 2.050E-01 ?(  1.178E+00 1.67E+02 4.08E+01 G  
                          1274.54-3.550E-01 +   3.374E+00 2.59E+02 3.52E+01 G  
                           723.36-9.997E-01 +   5.062E+00 1.45E+02 2.02E+01 G  
                          1004.77-9.259E-01 +   6.853E+00 2.08E+02 1.80E+01 G  
                           996.33-7.351E-02 &   8.317E+00 2.94E+03 1.06E+01 G  
 
EU-155   I   5.5300E-01                                      1.81E+03             
                           105.31-5.848E-01 ?(  2.571E+00 1.29E+02 2.12E+01 G  
                            86.54 1.339E+00 &(  2.113E+00 4.87E+01 3.07E+01 G  
 
HF-181   F  -1.3875E-01                                      4.24E+01             
                           482.00-1.387E-01 ?(  9.986E-01 2.04E+02 8.05E+01 G  
                           133.02 1.776E-03 &   1.154E+00 1.84E+04 4.33E+01 G  
                           345.83 0.000E+00 +   3.363E+00 1.00E+03 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30 9.196E-04 %   7.409E+00 2.25E+05 5.85E+00 G  
 
Ta-182   F   1.3746E+00                                      1.14E+02             
                          1121.30 1.375E+00 &(  3.114E+00 6.83E+01 3.49E+01 G  
                          1221.41 0.000E+00 &   7.405E+00 1.00E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   2.508E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F  -1.5198E-01                                      4.66E+01             
                           279.20-1.520E-01 ?(  7.843E-01 1.49E+02 8.15E+01 G  
 
TL-208   N   1.1536E+00                                      6.98E+02             
                           583.02 6.553E-01  (P 9.983E-01 3.38E+01 8.45E+01 G  
                           277.28 5.793E+00 &(  7.680E+00 4.26E+01 6.31E+00 G  
                           860.56 2.187E+00 ?(  6.626E+00 8.84E+01 1.24E+01 G  
 
pm-146   C   1.9823E-01                                      2.02E+03             
                           747.16-6.103E-02 &(  2.486E+00 1.09E+03 3.40E+01 G  
                           735.72 5.900E-01 ?(  2.974E+00 1.40E+02 2.25E+01 G  
                           453.88 5.071E-03 %   8.979E-01 4.71E+03 6.50E+01 G  
 
y-88     F   9.2467E-02                                      1.07E+02             
                           898.04 9.247E-02 ?(  9.576E-01 2.81E+02 9.37E+01 G  
                          1836.06-1.760E-01 +   1.298E+00 1.99E+02 9.92E+01 G  
 
Cd-109   F  -9.6518E-01                                      4.53E+02             
                            88.04-9.652E-01 ?(  1.832E+01 5.50E+02 3.79E+00 G  
 
PB-210   N  -4.7132E+00                                      8.14E+03             
                            46.54-4.713E+00 *(P 3.301E+01 5.65E+01 4.25E+00 G  
 
PB-212   N   6.1358E+00                                      6.98E+02             
                           238.63 6.136E+00 *(P 1.448E+00 1.01E+01 4.33E+01 G  
                           300.03 1.378E+00 &   1.634E+01 3.30E+02 3.28E+00 GA 
 
PB-214   N   7.4110E+00                                      5.84E+05             
                           351.93 7.835E+00 *(P 1.611E+00 1.02E+01 3.76E+01 G  
                           295.09 6.584E+00  (P 3.291E+00 1.95E+01 1.93E+01 G  
                           242.00 1.175E+01 + P 7.359E+00 2.49E+01 7.43E+00 GA 
 
BI-207   C   5.5830E-02                                      1.18E+04             
                           569.70-4.252E-02 ?(  8.146E-01 5.26E+02 9.77E+01 G  
                          1063.66 1.849E-01 ?(  1.236E+00 1.83E+02 7.45E+01 G  
 
BI-212   N   5.6344E+00                                      6.98E+02             
                           727.17 5.634E+00 ?(  1.176E+01 6.35E+01 7.55E+00 G  
                           785.42 1.617E+01 ?   6.670E+01 1.18E+02 1.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   5.6924E+00                                      5.84E+05             
                           609.31 5.692E+00  (P 1.780E+00 1.27E+01 4.61E+01 G  
                          1120.29 1.346E+00 - P 7.897E+00 5.92E+01 1.51E+01 G  
                          1764.49 1.982E+00 - P 8.412E+00 4.90E+01 1.54E+01 G  
 
BI-210M  T   1.2273E-02                                      1.10E+09             
                           265.83 1.227E-02 %(  1.236E+00 2.81E+03 5.00E+01 G  
                           304.90-3.953E-01 +   2.304E+00 1.67E+02 2.80E+01 G  
 
RA-224   N  -1.7216E+01                                      6.98E+02             
                           240.99-1.722E+01 ?(  2.938E+01 5.22E+01 4.10E+00 G  
 
AC-228   N   4.9949E+00                                      2.10E+03             
                           911.07 3.720E+00 ?(  3.118E+00 3.00E+01 2.90E+01 G  
                           968.97 6.202E+00  (  1.987E+00 2.09E+01 1.75E+01 G  
                           338.32 6.317E+00  (  3.088E+00 2.34E+01 1.20E+01 G  
                            93.35 1.021E+01 &   1.059E+01 3.32E+01 5.56E+00 XA 
 
TH-227   N   8.2104E-01                                      7.95E+03             
                           235.97-2.015E-01 &(  4.838E+00 6.77E+02 1.23E+01 G  
                            50.14-1.906E+00 +   1.327E+01 2.03E+02 8.00E+00 G  
                           256.24 2.618E+00  (  7.812E+00 8.82E+01 7.00E+00 G  
 
TH-229   N   2.5738E+00                                      2.68E+06             
                           193.51 3.081E+00 &(  1.088E+01 1.04E+02 4.40E+00 G  
                           210.85 1.827E+00 ?(  1.920E+01 3.00E+02 2.99E+00 G  
 
TH-234   N   6.7661E+00                                      1.63E+12             
                            63.29 1.003E+01 &(P 2.314E+01 3.39E+01 3.81E+00 G  
                            92.59 4.540E+00 *(P 1.216E+01 3.08E+01 5.58E+00 G  
 
PA-231   N   2.5705E+00                                      1.20E+07             
                           302.65 3.370E+00 &(  2.067E+01 1.75E+02 2.88E+00 G  
                           300.07 1.634E+00 &(  2.290E+01 3.90E+02 2.46E+00 G  
 
PA-233   C   2.4146E-01                                      7.82E+08             
                           312.01 2.415E-01 ?(  1.584E+00 1.86E+02 3.60E+01 G  
                           300.18-1.448E+00 &   7.896E+00 1.55E+02 6.20E+00 G  
 
PA-234   N   3.6451E-03                                      1.63E+12             
                           131.29-9.881E-01 ?(  3.405E+00 1.02E+02 1.80E+01 G  
                           946.02 8.367E-01 +   7.503E+00 2.47E+02 1.34E+01 G  
                           569.47-7.454E-01 +   1.008E+01 3.75E+02 8.20E+00 G  
                           883.24 1.863E+00 &(  9.845E+00 1.49E+02 9.60E+00 G  
                           880.53-2.646E+00 +   1.873E+01 1.99E+02 6.00E+00 GA 

Page 463 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage 13
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -1.8722E+01                                      1.63E+12             
                          1001.00-1.872E+01 %(P 1.430E+02 4.58E+02 8.37E-01 G  
                           766.41-3.763E+01 & P 3.538E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.5163E+00                                      2.57E+11             
                           143.79 8.135E-01 &(  4.714E+00 1.68E+02 1.10E+01 G  
                           205.33 2.456E+00 &(  1.153E+01 1.37E+02 5.01E+00 G  
                           163.38 2.106E+00 ?(  9.512E+00 1.32E+02 5.08E+00 G  
 
AM-241   T   2.3717E-01                                      1.58E+05             
                            59.54 2.372E-01 ?(  2.662E+00 3.27E+02 3.59E+01 G  
 
Np-237   F   3.2678E+00                                      2.14E+06             
                            86.49 3.268E+00 &(  4.812E+00 4.57E+01 1.31E+01 G  
 
Ir-192   F   1.0563E+00                                      7.40E+01             
                           316.49 2.373E-03 %(  7.075E-01 8.22E+03 8.70E+01 G  
                           468.06-1.612E-01 +   1.333E+00 2.31E+02 5.18E+01 G  
                           308.44-3.458E-01 &   2.007E+00 1.67E+02 3.18E+01 G  
                           295.95 4.098E+00 ?(  1.909E+00 1.80E+01 3.02E+01 G  
 
Cs-136   F  -3.9810E-02                                      1.30E+01             
                           818.50-1.662E-01 ?(  8.828E-01 1.49E+02 1.00E+02 G  
                          1048.07 1.182E-01 &(  1.147E+00 2.61E+02 8.00E+01 G  
                           340.57-3.040E-01 +   1.515E+00 1.44E+02 4.69E+01 G  
 
Np-239   T   3.7297E-01                                      2.36E+00             
                           103.70-4.225E-01 &   1.953E+00 1.35E+02 2.40E+01 X  
                           106.13 3.730E-01 &(  2.287E+00 1.78E+02 2.27E+01 G  
                            99.50-1.281E-02 %   3.440E+00 7.62E+03 1.50E+01 X  
 
Nd-147       1.6830E-01                                      1.11E+01             
                           531.00 0.000E+00 &(  1.707E+00 1.00E+03 1.30E+01 G  
                            91.10 2.456E-01 &(  2.636E+00 3.13E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage 14
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.93       132.        -8.    -0.004    56.53  -4.713E+00  P
 TH-227      49.82        93.        -7.    -0.004   202.89  -1.906E+00   
 AM-241      60.07       120.         5.     0.003   326.64   2.372E-01   
 TH-234      63.62       116.        23.     0.013    33.87   1.003E+01  P
 Np-237      87.20        95.        33.     0.018    45.66   3.268E+00   
 EU-155      87.17       101.        31.     0.017    48.67   1.339E+00   
 Cd-109      87.68       119.        -3.    -0.002   550.21  -9.652E-01   
 Nd-147      91.67       142.         5.     0.003   313.48   2.456E-01   
 TH-234      92.87       118.        20.     0.011    30.80   4.540E+00  P
 Gd-153      97.63        68.         4.     0.002   276.90   1.778E-01   
 Gd-153     103.27        67.        14.     0.008    85.15   8.080E-01   
 Np-239     101.85        57.        -8.    -0.005   134.85  -4.225E-01   
 EU-155     104.48        80.       -10.    -0.006   129.18  -5.848E-01   
 Np-239     106.23        72.         7.     0.004   178.27   3.730E-01   
 EU-152     124.50        44.         2.     0.001   444.39   9.190E-02   
 CO-57      122.35        68.         3.     0.002   372.22   4.558E-02   
 EU-154     124.03        61.         7.     0.004   166.69   2.050E-01   
 PA-234     130.46       100.       -14.    -0.008   102.30  -9.881E-01   
 Tc-99m     142.69        39.        14.     0.008    69.66   2.022E-01   
 U-235      142.59        65.         7.     0.004   168.35   8.135E-01   
 U-235      163.69        49.         8.     0.004   131.53   2.106E+00   
 TH-229     193.57        39.         9.     0.005   103.54   3.081E+00   
 U-235      205.64        54.         8.     0.004   136.80   2.456E+00   
 TH-229     211.48        51.         3.     0.002   299.81   1.827E+00   
 TH-227     234.61        47.        -1.    -0.001   677.00  -2.015E-01   
 RA-224     240.44       204.       -41.    -0.023    52.18  -1.722E+01   
 EU-152     244.92        76.       -13.    -0.007    99.42  -2.997E+00   
 TH-227     256.60        35.        10.     0.006    88.23   2.618E+00   
 TL-208     278.04        24.        19.     0.011    42.58   5.793E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage 15
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203     280.05        43.        -6.    -0.004   149.16  -1.520E-01   
 I-131      284.64        40.         8.     0.004   118.38   2.499E+00   
 Ir-192     295.22        31.        62.     0.034    18.04   4.098E+00   
 PA-231     302.49        29.         2.     0.001   390.41   1.634E+00   
 PA-233     297.13        21.        -4.    -0.002   154.51  -1.448E+00   
 PA-231     302.84        33.         5.     0.003   175.07   3.370E+00   
 BA-133     302.83        33.         5.     0.003   175.38   5.288E-01   
 Ba-140     304.28        42.        -6.    -0.003   161.02  -2.803E+00   
 BI-210M    304.31        39.        -5.    -0.003   167.30  -3.953E-01   
 Ir-192     307.57        37.        -5.    -0.003   166.51  -3.458E-01   
 PA-233     312.02        28.         4.     0.002   186.00   2.415E-01   
 La-140     328.82        36.        -2.    -0.001   382.23  -2.391E-01   
 Cs-136     340.15        40.        -6.    -0.004   144.05  -3.040E-01   
 EU-152     344.12        29.         2.     0.001   419.33   1.535E-01   
 BA-133     354.41        47.       -12.    -0.007    82.95  -4.524E-01   
 I-131      364.72        27.         1.     0.000   972.75   2.132E-02   
 BA-133     384.10        30.        -1.    -0.001   537.49  -3.923E-01   
 SN-113     393.68        22.         2.     0.001   408.62   6.265E-02   
 SB-125     463.38        27.        11.     0.006    74.96   2.778E+00   
 Ir-192     468.71        23.        -3.    -0.002   231.08  -1.612E-01   
 PM-144     476.57        30.        -3.    -0.002   236.15  -2.227E-01   
 BE-7       478.65        30.         3.     0.002   282.94   7.383E-01   
 HF-181     481.79        31.        -4.    -0.002   203.99  -1.387E-01   
 La-140     487.57        14.         7.     0.004    81.52   4.539E-01   
 RU-103     497.09        25.        -1.    -0.001   636.03  -3.573E-02   
 RH-106     511.40        30.        37.     0.020    26.86   5.356E+00   
 Ba-140     537.50        15.        -1.     0.000   786.56  -8.752E-02   
 CS-134     563.91        19.         3.     0.002   230.74   1.046E+00   
 CS-134     569.58        25.        -2.    -0.001   384.80  -3.865E-01   
 PA-234     569.54        25.        -2.    -0.001   374.83  -7.454E-01   
 BI-207     569.43        23.        -1.    -0.001   525.96  -4.252E-02   
 TL-208     583.08        25.        17.     0.010    33.84   6.553E-01  P
 SB-124     602.93        24.        -1.    -0.001   596.05  -3.918E-02   
 CS-134     605.51        39.        -4.    -0.002   213.09  -1.434E-01   
 RU-103     609.34        24.        75.     0.042    14.76   4.353E+01   
 AG-108M    613.61        21.        -3.    -0.002   231.59  -1.078E-01   
 PM-144     618.33        14.        -1.     0.000   830.41  -2.179E-02   
 RH-106     621.41        21.        -4.    -0.002   163.22  -1.421E+00   
 SB-125     636.40        24.        -6.    -0.003   123.04  -1.823E+00   
 I-131      636.37        21.        -5.    -0.003   130.75  -2.516E+00   
 AG-110M    657.77        12.         4.     0.002   142.10   1.358E-01   
 CS-137     662.54        22.        -2.    -0.001   419.92  -6.670E-02   
 PM-144     696.69        23.         1.     0.001   552.98   4.586E-02   
 SB-124     722.65        28.        -5.    -0.003   149.55  -1.816E+00   
 AG-108M    722.64        28.        -5.    -0.003   150.09  -2.153E-01   
 EU-154     722.72        27.        -5.    -0.003   144.89  -9.997E-01   
 ZR-95      722.82        25.        -5.    -0.003   148.75  -4.245E-01   
 BI-212     728.08        20.        11.     0.006    63.49   5.634E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage 16
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     733.75        10.         3.     0.002   139.97   5.900E-01   
 ZR-95      757.12        21.        -3.    -0.002   199.82  -2.445E-01   
 NB-95      765.21        23.        -1.    -0.001   461.55  -5.877E-02   
 EU-152     779.30        23.        -4.    -0.002   179.13  -1.211E+00   
 BI-212     785.31        16.         5.     0.003   117.74   1.617E+01   
 CS-134     795.26        11.         6.     0.003    88.71   2.860E-01   
 CS-134     801.61        11.         4.     0.002   131.36   1.792E+00   
 CO-58      809.71        15.        -3.    -0.001   215.43  -1.111E-01   
 La-140     811.59         7.         2.     0.001   227.51   3.153E-01   
 Cs-136     818.62        16.        -4.    -0.002   149.29  -1.662E-01   
 MN-54      834.48        22.        -1.     0.000   857.10  -3.300E-02   
 Co-56      846.91        18.        -3.    -0.001   237.89  -1.096E-01   
 TL-208     860.54        12.         6.     0.004    88.39   2.187E+00   
 NB-94      871.12        12.        -2.    -0.001   309.45  -7.229E-02   
 PA-234     879.91        24.        -4.    -0.002   199.20  -2.646E+00   
 PA-234     882.97        16.         4.     0.002   148.68   1.863E+00   
 Sc-46      889.73        14.         1.     0.001   410.47   5.747E-02   
 y-88       898.05        14.         2.     0.001   281.37   9.247E-02   
 AG-110M    936.32        15.        -2.    -0.001   345.99  -2.190E-01   
 PA-234     946.16        17.         2.     0.001   246.72   8.367E-01   
 EU-152     963.54        22.        -1.    -0.001   455.71  -4.741E-01   
 EU-154    1004.49        24.        -3.    -0.002   207.85  -9.259E-01   
 Co-56     1037.83        15.         2.     0.001   225.43   8.766E-01   
 Cs-136    1048.80        11.         2.     0.001   261.40   1.182E-01   
 RH-106    1050.24        13.        -2.    -0.001   242.85  -7.147E+00   
 BI-207    1063.11        11.         3.     0.002   183.08   1.849E-01   
 Ga-68     1077.27         7.         5.     0.003    92.62   8.479E+00   
 FE-59     1099.98        16.        -2.    -0.001   272.33  -1.952E-01   
 ZN-65     1115.17        21.        -2.    -0.001   295.05  -2.356E-01   
 Sc-46     1120.93        12.        10.     0.006    56.79   5.339E-01   
 Co-56     1238.61        13.        15.     0.008    42.75   1.291E+00   
 NA-22     1275.48        14.        -2.    -0.001   259.27  -1.250E-01   
 EU-154    1275.48        14.        -2.    -0.001   259.27  -3.550E-01   
 FE-59     1295.11        11.        -2.    -0.001   267.86  -2.531E-01   
 EU-152    1407.20        12.         5.     0.003   115.16   1.414E+00   
 Co-56     1768.28        14.        -6.    -0.003   103.07  -2.788E+00   
 y-88      1831.63         9.        -2.    -0.001   198.74  -1.760E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage 17
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.3827E-01    7.3827E-01    2.829E+02%                7.45E+00
 NA-22  #A   -1.2499E-01   -1.2499E-01    2.593E+02%                1.19E+00
 K-40         1.5371E+02    1.5371E+02    6.357E+00%                8.48E+00
 Sc-46  #A    2.9571E-01    2.9571E-01    5.679E+01%                8.79E-01
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.95E+00
 MN-54  #A   -3.3003E-02   -3.3003E-02    8.571E+02%                1.04E+00
 FE-59  #A   -1.9518E-01   -1.9518E-01    2.723E+02%                1.94E+00
 Co-56  #A    4.8144E-01    4.8144E-01    4.275E+01%                9.44E-01
 CO-57  #A    4.5582E-02    4.5582E-02    3.722E+02%                5.92E-01
 CO-58  #A   -1.1110E-01   -1.1110E-01    2.154E+02%                8.68E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.23E+00
 ZN-65  #A   -2.3564E-01   -2.3564E-01    2.950E+02%                2.51E+00
 NB-94  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.05E+00
 ZR-95  #A   -2.4452E-01   -2.4452E-01    1.998E+02%                1.74E+00
 NB-95  #A   -5.8772E-02   -5.8772E-02    4.615E+02%                9.87E-01
 RU-103 #A   -3.5726E-02   -3.5726E-02    6.360E+02%                8.26E-01
 RH-106 #A   -1.4215E+00   -1.4215E+00    1.632E+02%                8.22E+00
 AG-108M#A    0.0000E+00    0.0000E+00    1.000E+03%                8.14E-01
 AG-110M#A    7.6444E-02    7.6444E-02    1.421E+02%                1.17E+00
 SN-113 #A    6.2645E-02    6.2645E-02    4.086E+02%                9.31E-01
 SB-124 #A   -3.9177E-02   -3.9177E-02    5.961E+02%                8.51E-01
 SB-125 #A    7.0108E-01    7.0108E-01    7.496E+01%                2.31E+00
 I-131  #A    1.9451E-01    1.9451E-01    1.184E+02%                7.55E-01
 Gd-153 #A    4.4299E-01    4.4299E-01    8.515E+01%                1.71E+00
 Ga-68  #A    8.4317E+00    8.4792E+00    9.262E+01%                2.73E+01
 Tc-99m #A    2.0201E-01    2.0223E-01    6.966E+01%                4.68E-01
 BA-133 #A   -4.5243E-01   -4.5243E-01    8.295E+01%                1.26E+00
 CS-134 #A    1.7372E-01    1.7372E-01    8.795E+01%                1.07E+00
 CS-137 #A   -6.6704E-02   -6.6704E-02    4.199E+02%                1.02E+00
 CE-139 #A    2.6676E-03    2.6676E-03    6.315E+03%                6.01E-01
 Ba-140 #A   -8.7520E-02   -8.7522E-02    7.866E+02%                2.58E+00
 La-140 #A    1.7051E-01    1.7051E-01    8.152E+01%                5.37E-01
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.39E+00
 CE-144 #A   -2.1387E-02   -2.1387E-02    5.676E+03%                4.30E+00
 PM-144 #A    4.5865E-02    4.5865E-02    5.530E+02%                9.25E-01
 EU-152 #A    1.2154E-01    1.2154E-01    3.055E+02%                2.31E+00
 EU-154 #A    1.5762E-01    1.5762E-01    1.667E+02%                7.98E+00
 EU-155 #A    5.5300E-01    5.5300E-01    4.867E+01%                2.57E+00
 HF-181 #A   -1.3874E-01   -1.3875E-01    2.040E+02%                9.99E-01
 Ta-182 #A    1.3746E+00    1.3746E+00    6.830E+01%                3.11E+00
 Hg-203 #A   -1.5198E-01   -1.5198E-01    1.492E+02%                7.84E-01
 TL-208 #     1.1536E+00    1.1536E+00    3.609E+01%                9.98E-01
 pm-146 #A    1.9823E-01    1.9823E-01    1.400E+02%                2.49E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:02:43 PMPage 18
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140314.An1            
                                                                                 
 y-88   #A    9.2467E-02    9.2467E-02    2.814E+02%                9.58E-01
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                1.24E+04
 Cd-109 #A   -9.6518E-01   -9.6518E-01    5.502E+02%                1.83E+01
 PB-210 #A   -4.7132E+00   -4.7132E+00    2.984E+02%                3.30E+01
 PB-212       6.1358E+00    6.1358E+00    1.122E+01%                1.45E+00
 PB-214       7.4110E+00    7.4110E+00    1.111E+01%                1.61E+00
 BI-207 #A    5.5830E-02    5.5830E-02    1.831E+02%                8.15E-01
 BI-212 #A    5.6344E+00    5.6344E+00    6.349E+01%                1.18E+01
 BI-214       5.6924E+00    5.6924E+00    1.470E+01%                1.78E+00
 BI-210M#A    1.2273E-02    1.2273E-02    2.814E+03%                1.24E+00
 RA-224 #A   -1.7216E+01   -1.7216E+01    5.218E+01%                2.94E+01
 AC-228       4.9949E+00    4.9949E+00    1.446E+01%                3.12E+00
 TH-227 #A    8.2104E-01    8.2104E-01    8.823E+01%                4.84E+00
 TH-229 #A    2.5738E+00    2.5738E+00    1.035E+02%                1.09E+01
 TH-234 #A    6.7661E+00    6.7661E+00    5.039E+01%                2.31E+01
 PA-231 #A    2.5705E+00    2.5705E+00    1.751E+02%                2.07E+01
 PA-233 #A    2.4146E-01    2.4146E-01    1.860E+02%                1.58E+00
 PA-234 #A    3.6451E-03    3.6451E-03    9.024E+01%                3.40E+00
 PA-234M#A   -1.8722E+01   -1.8722E+01    1.104E+03%                1.43E+02
 U-235  #A    1.5163E+00    1.5163E+00    8.456E+01%                4.71E+00
 AM-241 #A    2.3717E-01    2.3717E-01    3.266E+02%                2.66E+00
 Np-237 #A    3.2678E+00    3.2678E+00    4.566E+01%                4.81E+00
 Ir-192 #C    1.0563E+00    1.0563E+00    1.804E+01%                7.07E-01
 Cs-136 #A   -3.9809E-02   -3.9810E-02    1.493E+02%                8.83E-01
 Np-239 #A    3.7292E-01    3.7297E-01    1.783E+02%                2.29E+00
 Nd-147 #A    1.6830E-01    1.6830E-01    3.135E+02%                1.71E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1121.3 to  1999.4 keV)     1.793E+02  Bq/Sample     
 Total Decayed Activity ( 1121.3 to  1999.4 keV) 1.7931535E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20140317
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-14-E 
             Detector: Ge14 SN/11080670   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-14-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:32         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:32:45      Real Time: 1809   sec
        Analysis Time: 2/5/2014 17:03         Dead Time: 0.47   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-01-12_0515.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -8.016E-01          249.7     2.002E+00    2.002E+00    7.229E+00
NA-22     -2.394E-01          166.3     3.980E-01    3.982E-01    1.433E+00
K-40       1.391E+02            7.5     1.038E+01    1.258E+01    9.358E+00
Sc-46      2.056E-01           99.0     2.034E-01    2.037E-01    7.856E-01
CR-51      1.415E+00          122.6     1.735E+00    1.736E+00    6.033E+00
MN-54      2.447E-01          108.8     2.661E-01    2.664E-01    9.341E-01
FE-59      0.000E+00          707.1     1.131E-01    1.131E-01    2.038E+00
Co-56      3.553E-01           67.5     2.398E-01    2.405E-01    9.908E-01
CO-57     -4.588E-03          236.2     1.084E-02    1.084E-02    5.528E-01
CO-58     -5.844E-02          447.7     2.616E-01    2.616E-01    9.793E-01
CO-60     -2.429E-01          188.4     4.577E-01    4.578E-01    1.644E+00
ZN-65     -6.349E-01          134.4     8.534E-01    8.540E-01    2.997E+00
NB-94      1.681E-01          128.0     2.151E-01    2.153E-01    7.706E-01
ZR-95      0.000E+00         1000.0     1.224E-01    1.224E-01    2.101E+00
NB-95     -7.483E-03         3116.0     2.332E-01    2.332E-01    8.950E-01
RU-103    -2.139E-02          933.2     1.996E-01    1.996E-01    7.516E-01
RH-106     2.439E+00           98.2     2.395E+00    2.399E+00    8.279E+00
AG-108M    1.755E-02         1256.0     2.204E-01    2.204E-01    8.124E-01
AG-110M    2.197E-01           78.7     1.729E-01    1.733E-01    1.653E+00
SN-113     1.980E-01          125.0     2.474E-01    2.476E-01    8.737E-01
SB-124    -6.025E-02          353.3     2.128E-01    2.128E-01    7.907E-01
SB-125     3.345E-01          105.8     3.539E-01    3.544E-01    2.472E+00
I-131      1.209E-01          179.7     2.173E-01    2.174E-01    7.731E-01
Gd-153    -3.744E-01          155.6     5.827E-01    5.831E-01    1.990E+00
Ga-68     -1.622E+01           93.9     1.523E+01    1.526E+01    5.216E+01
Tc-99m     4.985E-02          282.9     1.410E-01    1.410E-01    4.971E-01
BA-133    -5.670E-02          491.7     2.787E-01    2.788E-01    1.017E+00
CS-134    -1.798E-01          102.8     1.848E-01    1.851E-01    1.108E+00
CS-137     1.264E-01          223.3     2.823E-01    2.824E-01    1.027E+00
CE-139     1.499E-01          121.9     1.828E-01    1.834E-01    6.262E-01
Ba-140     1.523E+00           55.6     8.472E-01    8.509E-01    2.837E+00
La-140     0.000E+00          707.1     9.113E-02    9.113E-02    2.071E+00
CE-141    -2.116E-01          140.2     2.968E-01    2.970E-01    1.020E+00
CE-144     9.858E-01          131.7     1.299E+00    1.300E+00    4.447E+00
PM-144     2.621E-02          879.4     2.305E-01    2.305E-01    8.719E-01
EU-152     1.892E-01          513.0     9.705E-01    9.705E-01    2.217E+00
EU-154     1.744E+00          121.7     2.122E+00    2.124E+00    7.552E+00
EU-155    -3.957E-02         1735.0     6.864E-01    6.864E-01    2.418E+00
HF-181     7.343E-02          221.5     1.627E-01    1.627E-01    9.132E-01
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Ta-182    -1.313E-01          162.2     2.129E-01    2.130E-01    3.907E+00
Hg-203    -2.309E-01          110.4     2.550E-01    2.553E-01    8.711E-01
TL-208     2.405E+00           14.7     3.525E-01    3.739E-01    5.656E-01
pm-146     2.096E-01          294.7     6.177E-01    6.178E-01    2.329E+00
y-88       2.529E-02          762.6     1.929E-01    1.929E-01    1.094E+00
Cd-113m   -3.595E+02          828.8     2.980E+03    2.980E+03    1.067E+04
Cd-109     4.216E+00          104.8     4.418E+00    4.424E+00    1.494E+01
PB-210     1.055E+01           66.5     7.015E+00    7.042E+00    2.196E+01
PB-212     4.795E+00           12.6     6.017E-01    6.769E-01    1.281E+00
PB-214     6.217E+00           12.4     7.687E-01    8.338E-01    1.715E+00
BI-207    -9.413E-02          267.9     2.522E-01    2.522E-01    9.110E-01
BI-212     5.361E+00           71.4     3.826E+00    3.836E+00    1.276E+01
BI-214     6.768E+00           11.8     8.013E-01    8.751E-01    1.381E+00
BI-210M    1.663E-01          178.3     2.965E-01    2.967E-01    1.186E+00
RA-224     3.598E+00          132.0     4.751E+00    4.756E+00    1.632E+01
AC-228     7.870E+00           14.0     1.098E+00    1.169E+00    1.393E+00
TH-227     0.000E+00         1000.0     9.661E-01    9.662E-01    1.271E+01
TH-229     7.532E-01          446.1     3.360E+00    3.361E+00    1.193E+01
TH-234     5.046E+00           60.1     3.033E+00    3.045E+00    2.049E+01
PA-231    -4.446E-03           87.0     3.870E-03    3.877E-03    2.368E+01
PA-233     3.558E-01          134.9     4.801E-01    4.805E-01    1.687E+00
PA-234     8.645E-01           89.0     7.693E-01    7.706E-01    2.105E+00
PA-234M    2.958E+01          110.2     3.259E+01    3.262E+01    1.154E+02
U-235      2.815E+00           41.4     1.165E+00    1.174E+00    3.519E+00
AM-241     0.000E+00         1000.0     5.198E-01    5.198E-01    2.291E+00
Np-237     2.073E+00           64.0     1.327E+00    1.332E+00    4.378E+00
Ir-192     6.394E-02          360.6     2.306E-01    2.306E-01    6.495E-01
Cs-136    -1.314E-02         1687.0     2.216E-01    2.216E-01    8.613E-01
Np-239     1.278E+00           47.7     6.097E-01    6.145E-01    1.957E+00
Nd-147    -2.927E-02         5504.0     1.611E+00    1.611E+00    6.040E+00
-----------------------------------------------------------------------------
Total      2.446E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-14-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140317.An1

 Acquisition information
        Start time:                 2/5/2014 4:32:45 PM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.47 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:32:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-01-12_0515.PBC
                                                 1/12/2014 5:15:28 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1888

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    40.43       17.  41.88   0.44  1.694E-02
    46.59       40.  29.37   0.73  2.175E-02    46.54   4.250    PBC<MDA PB210 
    63.27       12.  45.00   0.77  3.281E-02    63.29   3.810    PBC<MDA TH234 
    74.62       91.  17.82   0.78  3.806E-02
    77.13      118.  13.62   0.78  3.897E-02
    86.49       20.  64.01   0.79  4.163E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.844E-01 EU155 
                                                86.54  30.700  8.844E-01 EU155 
    88.04       12. 104.79   0.79  4.196E-02    88.04   3.790    PBC<MDA Cd109 
    92.84       54.  30.75   0.76  4.283E-02    92.59   5.584    PBC<MDA TH234 
    93.24       14. 107.85   0.80  4.291E-02    93.35   5.561    PBC<MDA AC228 
   100.08       11. 117.94   0.80  4.365E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  9.396E-01 Np239 
   106.21       23.  47.71   0.81  4.406E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.278E+00 Np239 
                                               106.13  22.700  1.278E+00 Np239 
   124.51       18.  41.57   0.51  4.361E-02
   129.22        5. 176.13   0.84  4.301E-02   131.29  18.000    PBC<MDA PA234 
   130.47        4. 221.50   0.84  4.283E-02   133.02  43.300    PBC<MDA HF181 
                                               133.02  43.300  1.116E-01 HF181 
   133.62        8. 131.73   0.84  4.277E-02   133.54  11.090    PBC<MDA CE144 
   136.11        3. 312.26   0.84  4.245E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  4.172E-01 CO57  
                                               136.30   5.850  7.612E-01 HF181 
   136.20        3. 359.64   0.84  4.243E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.722E-01 CO57  
   140.68        3. 282.88   0.85  4.193E-02   140.51  89.300    PBC<MDA Tc99m 
   143.10       11.  76.93   0.85  4.148E-02   143.79  10.960    PBC<MDA U235  
   162.96       17.  57.22   0.87  3.841E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.961E+00 U235  

Page 474 of 1127



Page 475 of 1127

shannon.mazzarelle
Text Box
This page intentionally left blank.



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.00       18.  55.62   0.87  3.853E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  5.144E+00 U235  
   165.87        8. 121.92   0.87  3.872E-02   165.85  79.900    PBC<MDA CE139 
   193.09        2. 446.11   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   205.02       11.  78.95   0.91  3.290E-02   205.33   5.010    PBC<MDA U235  
   238.56      120.  11.42   0.85  2.932E-02   238.63  43.300  4.795E+00 PB212 
   241.45        8. 132.03   0.95  2.909E-02
   267.29        5. 178.27   0.97  2.697E-02   265.83  50.000    PBC<MDA BI210M
   277.43       24.  30.84   0.46  2.610E-02   277.28   6.310  8.265E+00 TL208 
   295.28       52.  18.56   0.47  2.486E-02   295.09  19.300  5.339E+00 PB214 
   295.95        1. 744.12   1.00  2.481E-02   295.95  30.160    PBC<MDA Ir192 
                                               295.95  30.160  1.055E-01 Ir192 
   299.90        5. 134.93   1.01  2.454E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.737E+00 PA231 
                                               300.18   6.200  1.880E+00 PA233 
   299.94        6. 107.24   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.823E+00 PA231 
                                               300.18   6.200  2.311E+00 PA233 
   299.95        6. 107.26   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.822E+00 PA231 
                                               300.18   6.200  2.311E+00 PA233 
   305.02        1. 488.01   1.01  2.425E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.175E-01 BI210M
   305.25        2. 463.33   1.01  2.424E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.250E-01 BI210M
   312.22        1. 498.43   1.02  2.381E-02   312.01  36.000    PBC<MDA PA233 
   316.62        2. 360.62   1.02  2.355E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  4.953E-02 Ir192 
   320.62        6. 122.55   1.03  2.334E-02   320.08   9.940    PBC<MDA CR51  
   338.31       35.  23.37   1.04  2.235E-02   338.32  12.010  7.255E+00 AC228 
   351.95      106.  12.15   1.03  2.167E-02   351.93  37.600  6.668E+00 PB214 
   364.03        4. 179.69   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   391.42        5. 124.97   1.09  1.993E-02   391.69  64.000    PBC<MDA SN113 
   462.98        6. 105.80   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   536.85        7.  85.14   1.23  1.551E-02   537.26  24.390    PBC<MDA Ba140 
   563.54        3. 192.73   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   566.43        1. 668.22   1.26  1.481E-02   569.47   8.200    PBC<MDA PA234 
   583.42       51.  13.48   0.94  1.453E-02   583.02  84.500  2.288E+00 TL208 
   609.38       87.  10.72   0.82  1.403E-02   609.31  46.090  6.768E+00 BI214 
                                               610.30   5.750  5.999E+01 RU103 
   621.93        6.  98.23   1.31  1.380E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  2.439E+00 RH106 
   658.11        2. 234.47   1.34  1.319E-02   657.76  94.640    PBC<MDA AG110M
   662.03        3. 223.30   1.34  1.313E-02   661.66  85.210    PBC<MDA CS137 
   697.24        1. 879.41   1.37  1.260E-02   696.54  99.000    PBC<MDA PM144 
   702.21        4. 127.97   1.38  1.251E-02   702.63  97.900    PBC<MDA NB94  
   727.31        9.  71.37   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   746.36        2. 294.69   1.42  1.191E-02   747.16  34.000    PBC<MDA pm146 
   786.00        3. 184.58   1.45  1.144E-02   785.42   1.280    PBC<MDA BI212 
   835.51        5. 108.75   1.49  1.088E-02   834.85  99.980    PBC<MDA MN54  
   861.33        8.  70.01   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   874.41        4. 121.67   1.52  1.049E-02   873.23  12.270    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  4
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   880.53        2. 161.40   1.53  1.042E-02   880.53   6.000    PBC<MDA PA234 
   883.24        5.  88.99   1.53  1.040E-02   883.24   9.600    PBC<MDA PA234 
   888.74        1. 284.45   1.54  1.034E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  7.168E-02 Sc46  
   911.57       43.  15.25   0.58  1.014E-02   911.07  29.000  8.125E+00 AC228 
   944.16        1. 371.28   1.58  9.832E-03   946.02  13.400    PBC<MDA PA234 
   969.13       11.  51.36   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
  1000.91        4. 110.17   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
                                              1001.00   0.837  2.958E+01 PA234M
  1111.62        1. 512.97   1.71  8.614E-03  1112.07  13.644    PBC<MDA EU152 
  1120.22        5.  98.95   1.72  8.561E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.395E-01 Sc46  
                                              1120.55  99.987  3.395E-01 Sc46  
  1120.23        2.  95.95   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1224.46        2. 265.83   1.79  7.975E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.16        9.  67.49   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1386.10        4.  78.70   1.91  7.192E-03  1384.30  24.290    PBC<MDA AG110M
  1407.95        4.  75.30   1.92  7.092E-03  1408.00  21.005    PBC<MDA EU152 
  1460.90      184.   7.29   1.78  6.879E-03  1460.83  10.670  1.391E+02 K40   
  1764.05        4.  54.44   2.14  5.878E-03  1764.49  15.400    PBC<MDA BI214 
  1835.74        0. 762.55   2.18  5.686E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   161.15    40.43        15.        17. 9.937E+02   41.88   0.440  -      s 
   297.90    74.63       107.       104. 2.724E+03   20.72   1.162  -      s 
   307.92    77.13        88.       103. 2.643E+03   18.22   0.721  -        
   497.37   124.51        19.        18. 4.127E+02   41.57   0.508  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.78    46.59        52.        18.     0.010    29.37   0.732s
 TH-234    252.47    63.27        87.        12.     0.007    45.00   0.765 
 Np-237    345.33    86.49        75.        20.     0.011    64.01   0.789D
 Cd-109    351.53    88.04        74.        12.     0.007   104.79   0.791D
 Nd-147    364.89    91.38       158.       -24.    -0.013    76.69   0.794s
 TH-234    369.72    92.59        80.        21.     0.012    28.41   0.796D
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  5
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228    372.76    93.35       104.        14.     0.008   107.85   0.797D
 Gd-153    387.69    97.08        89.        -9.    -0.005   155.62   0.801s
 Np-239    399.66   100.08        80.        11.     0.006   117.94   0.803s
 Gd-153    413.66   103.58        68.        -3.    -0.002   355.73   0.807s
 Np-239    413.49   103.54        73.        -5.    -0.003   250.25   0.807s
 Np-239    424.18   106.21        49.        23.     0.013    47.71   0.810s
 EU-152    486.21   121.72        54.        -2.    -0.001   464.66   0.826s
 CO-57     486.77   121.86        55.        -3.    -0.002   306.22   0.826s
 PA-234    516.21   129.22        33.         5.     0.003   176.13   0.836 
 HF-181    521.18   130.47        32.         4.     0.002   221.50   0.838s
 CE-144    533.81   133.62        57.         8.     0.005   131.73   0.838s
 HF-181    543.74   136.11        55.         3.     0.002   312.26   0.841s
 CO-57     544.11   136.20        58.         3.     0.002   359.64   0.841s
 Tc-99m    562.02   140.68        41.         3.     0.002   282.88   0.845s
 U-235     571.71   143.10        31.        11.     0.006    76.93   0.849s
 CE-141    584.46   146.29        53.        -8.    -0.004   140.25   0.850s
 Ba-140    651.27   163.00        41.        18.     0.010    55.62   0.868s
 U-235     651.13   162.96        41.        17.     0.010    57.22   0.869 
 CE-139    662.77   165.87        48.         8.     0.005   121.92   0.871s
 TH-229    771.61   193.09        41.         2.     0.001   446.11   0.899s
 U-235     819.32   205.02        34.        11.     0.006    78.95   0.911 
 TH-229    842.72   210.87        54.        -6.    -0.003   177.61   0.917s
 PB-212    953.45   238.56        32.       110.     0.061    11.42   0.853 
 RA-224    965.02   241.45        48.         8.     0.004   132.03   0.947 
 EU-152    980.51   245.32        39.        -3.    -0.001   339.98   0.951s
 TH-227   1025.64   256.61        32.        -3.    -0.002   243.17   0.962s
 Cd-113m  1057.55   264.59        38.        -1.    -0.001   828.75   0.970s
 BI-210M  1068.37   267.29        31.         5.     0.003   178.27   0.972 
 TL-208   1108.92   277.43         8.        24.     0.014    30.84   0.456s
 Hg-203   1118.22   279.76        43.        -9.    -0.005   110.41   0.985s
 I-131    1139.10   284.98        31.        -4.    -0.002   226.34   0.990s
 PB-214   1180.29   295.28        19.        46.     0.026    18.56   0.475s
 Ir-192   1182.98   295.95        55.         1.     0.001   744.12   1.002s
 PB-212   1198.96   299.94        20.         6.     0.004   107.24   1.006 
 PA-231   1198.96   299.95        20.         6.     0.004   107.26   1.006 
 PA-233   1198.78   299.90        22.         5.     0.003   134.93   1.006s
 PA-231   1212.41   303.31        34.        -6.    -0.003   137.12   1.008s
 BA-133   1212.54   303.34        34.        -6.    -0.004   135.01   1.009s
 Ba-140   1219.24   305.02        24.         1.     0.001   488.01   1.011s
 BI-210M  1220.19   305.25        24.         2.     0.001   463.33   1.011s
 PA-233   1248.05   312.22        25.         1.     0.001   498.43   1.018s
 Ir-192   1265.66   316.62        21.         2.     0.001   360.62   1.022s
 CR-51    1281.63   320.62        23.         6.     0.003   122.55   1.025s
 La-140   1318.88   329.93        39.        -4.    -0.002   207.46   1.034s
 AC-228   1352.41   338.31        16.        35.     0.019    23.37   1.043s
 Cs-136   1361.46   340.57        28.        -3.    -0.002   220.85   1.045 
 HF-181   1379.81   345.17        21.        -4.    -0.002   183.55   1.051s
 PB-214   1406.95   351.95        23.        98.     0.054    12.15   1.028 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  6
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1424.55   356.35        22.        -1.    -0.001   491.66   1.060s
 I-131    1455.28   364.03        21.         4.     0.002   179.69   1.069s
 BA-133   1534.70   383.89        29.        -5.    -0.003   153.06   1.087s
 SN-113   1564.80   391.42        14.         5.     0.003   124.97   1.095s
 SB-125   1710.72   427.90        22.        -1.    -0.001   467.51   1.129s
 pm-146   1817.19   454.52        14.        -3.    -0.002   193.63   1.154s
 SB-125   1851.05   462.98        15.         6.     0.003   105.80   1.163s
 BE-7     1911.84   478.18        20.        -3.    -0.001   249.75   1.176s
 RU-103   1985.20   496.52        14.        -1.     0.000   933.15   1.194s
 Ba-140   2146.51   536.85        13.         7.     0.004    85.14   1.231s
 CS-134   2253.26   563.54        17.         3.     0.002   192.73   1.255s
 PA-234   2264.81   566.43        13.         1.     0.000   668.22   1.261 
 BI-207   2279.06   569.99        20.        -2.    -0.001   267.88   1.261s
 TL-208   2332.78   583.42         4.        51.     0.028    13.48   0.938s
 SB-125   2401.62   600.63        14.        -2.    -0.001   228.54   1.289s
 SB-124   2409.27   602.54        13.        -2.    -0.001   353.27   1.291s
 CS-134   2425.46   606.59        28.        -8.    -0.004   102.81   1.292s
 BI-214   2436.64   609.38         8.        79.     0.044    10.72   0.821s
 RU-103   2436.40   609.32        13.        61.     0.034    15.15   1.297s
 AG-108M  2457.18   614.52        20.        -4.    -0.002   176.37   1.301s
 PM-144   2482.46   620.84        25.        -6.    -0.003   124.91   1.304s
 RH-106   2486.85   621.93        14.         6.     0.003    98.23   1.308s
 SB-125   2543.41   636.07        17.        -3.    -0.002   198.41   1.320s
 I-131    2539.84   635.18        14.        -4.    -0.002   155.06   1.321s
 AG-110M  2631.57   658.11        13.         2.     0.001   234.47   1.340s
 CS-137   2647.24   662.03        15.         3.     0.001   223.30   1.343s
 PM-144   2788.10   697.24        13.         1.     0.000   879.41   1.374s
 NB-94    2807.99   702.21         9.         4.     0.002   127.97   1.379s
 SB-124   2892.16   723.25        17.        -3.    -0.002   189.57   1.396s
 EU-154   2893.00   723.46        21.        -4.    -0.002   153.71   1.397s
 ZR-95    2892.97   723.45        18.        -4.    -0.002   165.53   1.398s
 BI-212   2908.38   727.31        16.         9.     0.005    71.37   1.400s
 pm-146   2951.42   738.06        18.        -2.    -0.001   273.61   1.408s
 pm-146   2984.62   746.36         9.         2.     0.001   294.69   1.417s
 AG-110M  3051.33   763.04        15.        -2.    -0.001   288.19   1.432s
 BI-212   3143.19   786.00        14.         3.     0.002   184.58   1.450s
 CS-134   3206.12   801.73        19.        -3.    -0.002   210.01   1.464s
 CO-58    3228.95   807.44        13.        -1.    -0.001   447.68   1.471s
 MN-54    3341.26   835.51        11.         5.     0.003   108.75   1.492s
 TL-208   3444.57   861.33        10.         8.     0.004    70.01   1.513s
 EU-154   3496.89   874.41        10.         4.     0.002   121.67   1.523s
 PA-234   3521.39   880.53         5.         2.     0.001   161.40   1.529D
 PA-234   3532.23   883.24         8.         5.     0.003    88.99   1.532D
 Sc-46    3554.23   888.74         7.         1.     0.001   284.45   1.536s
 AC-228   3645.60   911.57         0.        43.     0.024    15.25   0.578s
 AG-110M  3749.95   937.66        12.        -2.    -0.001   281.40   1.576s
 PA-234   3775.97   944.16         7.         1.     0.001   371.28   1.582s
 AC-228   3875.88   969.13        10.        11.     0.006    51.36   1.601s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  7
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3987.41   997.01        22.        -6.    -0.003   127.18   1.622s
 PA-234M  4003.05  1000.91         9.         4.     0.002   110.17   1.626s
 Co-56    4151.54  1038.03        16.        -1.    -0.001   427.14   1.655s
 Ga-68    4301.65  1075.54        20.        -7.    -0.004    93.91   1.685s
 EU-152   4446.03  1111.62        15.         1.     0.001   512.97   1.712s
 ZN-65    4468.95  1117.35        20.        -5.    -0.003   134.41   1.714s
 BI-214   4480.47  1120.23        14.         2.     0.001    95.95   1.718 
 Sc-46    4480.43  1120.22        11.         5.     0.003    98.95   1.718s
 Ta-182   4499.04  1124.87        15.        -3.    -0.002   185.86   1.719s
 Ta-182   4897.58  1224.46        10.         2.     0.001   265.83   1.793s
 Co-56    4952.41  1238.16        12.         9.     0.005    67.49   1.805s
 NA-22    5100.79  1275.24        14.        -3.    -0.002   166.26   1.831s
 EU-154   5100.80  1275.24        14.        -3.    -0.002   166.23   1.831s
 CO-60    5328.99  1332.26        17.        -3.    -0.002   188.38   1.871s
 AG-110M  5544.45  1386.10         3.         4.     0.002    78.70   1.907s
 EU-152   5631.92  1407.95         2.         4.     0.002    75.30   1.923s
 K-40     5843.85  1460.90         4.       184.     0.102     7.29   1.780 
 BI-214   7057.32  1764.05         7.         4.     0.002    54.44   2.145s
 y-88     7344.28  1835.74         5.         0.     0.000   762.55   2.185s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -8.0159E-01                                      5.31E+01             
                           477.60-8.016E-01 ?(  7.229E+00 2.50E+02 1.05E+01 G  
 
NA-22    C  -2.3938E-01                                      9.50E+02             
                          1274.53-2.394E-01 ?(  1.433E+00 1.66E+02 9.99E+01 G  
 
K-40     N   1.3905E+02                                      4.66E+11             
                          1460.83 1.391E+02  (P 9.358E+00 7.29E+00 1.07E+01 G  
 
Sc-46    F   2.0560E-01                                      8.38E+01             
                           889.28 7.168E-02 ?(  7.856E-01 2.84E+02 1.00E+02 G  
                          1120.55 3.395E-01 ?(  1.169E+00 9.90E+01 1.00E+02 G  
 
CR-51    F   1.4153E+00                                      2.77E+01             
                           320.08 1.415E+00 ?(  6.033E+00 1.23E+02 9.94E+00 G  
 
MN-54    C   2.4469E-01                                      3.12E+02             
                           834.85 2.447E-01 ?(  9.341E-01 1.09E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  8
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   3.5528E-01                                      7.73E+01             
                           846.77-9.900E-03 %(  9.908E-01 2.62E+03 9.99E+01 G  
                          1238.28 9.076E-01 ?(  2.028E+00 6.75E+01 6.61E+01 G  
                          1037.84-5.902E-01 +   9.307E+00 4.27E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   4.514E+00 1.00E+03 1.55E+01  A 
 
CO-57    C  -4.5883E-03                                      2.72E+02             
                           122.06-5.160E-02 ?(  5.528E-01 3.06E+02 8.56E+01 G  
                           136.47 3.722E-01 &(  4.687E+00 3.60E+02 1.07E+01 G  
 
CO-58    C  -5.8441E-02                                      7.09E+01             
                           810.78-5.844E-02 ?(  9.793E-01 4.48E+02 9.95E+01 G  
 
CO-60    F  -2.4294E-01                                      1.93E+03             
                          1332.50-2.429E-01 ?(  1.644E+00 1.88E+02 1.00E+02 G  
                          1173.24 0.000E+00 +   1.720E+00 1.00E+03 9.99E+01 G  
 
ZN-65    F  -6.3493E-01                                      2.44E+02             
                          1115.55-6.349E-01 &(  2.997E+00 1.34E+02 5.06E+01 G  
 
NB-94    I   1.6806E-01                                      7.41E+06             
                           702.63 1.681E-01 ?(  7.706E-01 1.28E+02 9.79E+01 G  
                           871.10-1.914E-02 %   1.072E+00 1.48E+03 9.99E+01 G  
 
NB-95    I  -7.4831E-03                                      6.40E+01             
                           765.79-7.483E-03 %(  8.950E-01 3.12E+03 9.98E+01 G  
 
RU-103   I  -2.1394E-02                                      3.93E+01             
                           497.05-2.139E-02 ?(  7.516E-01 9.33E+02 9.09E+01 G  
                           610.30 4.234E+01 ?   1.326E+01 1.52E+01 5.75E+00 GA 
 
RH-106   I   2.4385E+00                                      3.74E+02             
                           621.92 2.439E+00 ?(  8.279E+00 9.82E+01 9.93E+00 G  
                          1050.36-1.638E+00 %   9.226E+01 1.52E+03 1.56E+00 G  
                           511.86-3.289E-02 %   5.546E+00 4.69E+03 2.00E+01 GA 
 
AG-108M  C   1.7545E-02                                      1.53E+05             
                           433.94 1.755E-02 %(  8.124E-01 1.26E+03 9.05E+01 G  
                           722.94 0.000E+00 -   1.886E+00 1.00E+03 9.08E+01 G  
                           614.28-1.667E-01 +   1.046E+00 1.76E+02 8.98E+01 G  
 
AG-110M  F   2.1973E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.653E+00 1.00E+03 7.27E+01 G  
                           657.76 1.000E-01 ?(  8.613E-01 2.34E+02 9.46E+01 G  
                           937.49-2.982E-01 +   3.110E+00 2.81E+02 3.44E+01 G  
                          1384.30 1.344E+00 ?(  3.601E+00 7.87E+01 2.43E+01 G  
                           763.94-4.249E-01 +   4.489E+00 2.88E+02 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage  9
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F   1.9798E-01                                      1.15E+02             
                           391.69 1.980E-01  (  8.737E-01 1.25E+02 6.40E+01 G  
 
SB-124   F  -6.0245E-02                                      6.02E+01             
                           602.73-6.024E-02 ?(  7.907E-01 3.53E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.407E+00 1.00E+03 4.78E+01 G  
                           722.79-1.361E+00 +   9.267E+00 1.90E+02 1.08E+01 G  
 
SB-125   I   3.3454E-01                                      1.01E+03             
                           427.88-1.450E-01 ?(  2.472E+00 4.68E+02 2.96E+01 G  
                           600.50-5.280E-01 +   4.409E+00 2.29E+02 1.79E+01 G  
                           635.89-1.116E+00 +   7.967E+00 1.98E+02 1.13E+01 G  
                           463.37 1.690E+00 &(  6.223E+00 1.06E+02 1.05E+01 G  
 
I-131    I   1.2091E-01                                      8.02E+00             
                           364.48 1.209E-01  (  7.731E-01 1.80E+02 8.17E+01 G  
                           284.30-1.274E+00 +   1.020E+01 2.26E+02 6.14E+00 G  
                           636.97-2.068E+00 +   1.149E+01 1.55E+02 7.17E+00 G  
 
Gd-153   F  -3.7442E-01                                      2.42E+02             
                            97.50-3.744E-01 ?(  1.990E+00 1.56E+02 3.00E+01 G  
                           103.20-1.927E-01 +   2.389E+00 3.56E+02 2.18E+01 G  
 
Ga-68    C  -1.6221E+01                                      4.71E-02             
                          1077.40-1.622E+01 ?(  5.216E+01 9.39E+01 3.30E+00 G  
 
Tc-99m   I   4.9846E-02                                      2.51E-01             
                           140.51 4.985E-02 ?(  4.971E-01 2.83E+02 8.93E+01 G  
 
BA-133   F  -5.6695E-02                                      3.85E+03             
                           356.00-5.670E-02 ?(  1.017E+00 4.92E+02 6.20E+01 G  
                           302.85-8.000E-01 +   3.741E+00 1.35E+02 1.83E+01 G  
                           383.84-1.596E+00 +   8.543E+00 1.53E+02 8.94E+00 GA 
                            80.99 0.000E+00 +   1.963E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I  -1.7979E-01                                      7.54E+02             
                           604.71-3.144E-01 ?(  1.108E+00 1.03E+02 9.76E+01 G  
                           795.87 0.000E+00 &   1.398E+00 1.00E+03 8.55E+01 G  
                           569.32-2.590E-03 %   5.884E+00 6.12E+04 1.54E+01 G  
                           801.95-1.729E+00 +   1.305E+01 2.10E+02 8.69E+00 G  
                           563.24 1.394E+00 ?(  9.669E+00 1.93E+02 8.35E+00 G  
 
CS-137   I   1.2643E-01                                      1.10E+04             
                           661.66 1.264E-01 ?(  1.027E+00 2.23E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage 10
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   1.4993E-01                                      1.38E+02             
                           165.85 1.499E-01  (  6.262E-01 1.22E+02 7.99E+01 G  
 
Ba-140   I   1.5233E+00                                      1.28E+01             
                           537.26 9.767E-01 ?(  2.837E+00 8.51E+01 2.44E+01 G  
                           162.66 4.188E+00  (  7.583E+00 5.56E+01 6.22E+00 G  
                           304.85 7.670E-01 &(  1.360E+01 4.88E+02 4.29E+00 G  
 
CE-141   I  -2.1160E-01                                      3.25E+01             
                           145.44-2.116E-01 ?(  1.020E+00 1.40E+02 4.82E+01 G  
 
CE-144   I   9.8579E-01                                      2.85E+02             
                           133.54 9.858E-01 @(  4.447E+00 1.32E+02 1.11E+01 G  
 
PM-144   C   2.6213E-02                                      3.63E+02             
                           696.54 2.621E-02 ?(  8.719E-01 8.79E+02 9.90E+01 G  
                           618.06-2.436E-01 +   1.057E+00 1.25E+02 9.91E+01 G  
                           476.81 0.000E+00 -   1.747E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   1.8919E-01                                      4.94E+03             
                           344.29 2.393E-02 %(  2.217E+00 2.49E+03 2.65E+01 G  
                          1112.07 5.102E-01 ?(  9.751E+00 5.13E+02 1.36E+01 G  
                           121.78-1.005E-01 +   1.644E+00 4.65E+02 2.86E+01 G  
                           778.92 0.000E+00 -   9.075E+00 1.00E+03 1.29E+01 G  
                           964.11 1.094E-01 &   8.005E+00 1.93E+03 1.46E+01 G  
                           244.69-6.741E-01 +   8.119E+00 3.40E+02 7.58E+00 G  
                          1408.00 1.346E+00 ?   3.398E+00 7.53E+01 2.10E+01 GA 
 
EU-154   I   1.7444E+00                                      3.14E+03             
                           873.23 1.744E+00 ?(  7.552E+00 1.22E+02 1.23E+01 G  
                           123.10 0.000E+00 &   1.483E+00 1.00E+03 4.08E+01 G  
                          1274.54-6.800E-01 -   4.071E+00 1.66E+02 3.52E+01 G  
                           723.36-9.928E-01 -   5.391E+00 1.54E+02 2.02E+01 G  
                          1004.77 0.000E+00 -   9.377E+00 1.00E+03 1.80E+01 G  
                           996.33-3.100E+00 +   1.376E+01 1.27E+02 1.06E+01 G  
 
EU-155   I  -3.9569E-02                                      1.81E+03             
                           105.31-3.957E-02 %(  2.418E+00 1.73E+03 2.12E+01 G  
                            86.54-4.869E-02 %   2.052E+00 1.21E+03 3.07E+01 G  
 
HF-181   F   7.3434E-02                                      4.24E+01             
                           482.00 2.914E-03 %(  9.132E-01 8.37E+03 8.05E+01 G  
                           133.02 1.116E-01 ?(  8.732E-01 2.21E+02 4.33E+01 G  
                           345.83-6.210E-01 +   4.057E+00 1.84E+02 1.51E+01 G  
                           136.30 7.612E-01 &(  8.320E+00 3.12E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage 11
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -1.3126E-01                                      1.14E+02             
                          1121.30-5.832E-01 ?(  3.907E+00 1.86E+02 3.49E+01 G  
                          1221.41 4.529E-01 ?(  4.503E+00 2.66E+02 2.70E+01 G  
                          1189.05-8.420E-02 %   9.850E+00 3.15E+03 1.62E+01 G  
 
Hg-203   F  -2.3091E-01                                      4.66E+01             
                           279.20-2.309E-01 ?(  8.711E-01 1.10E+02 8.15E+01 G  
 
TL-208   N   2.4045E+00                                      6.98E+02             
                           583.02 2.288E+00  (P 5.656E-01 1.35E+01 8.45E+01 G  
                           277.28 8.265E+00 +   5.497E+00 3.08E+01 6.31E+00 G  
                           860.56 3.196E+00 &(  7.445E+00 7.00E+01 1.24E+01 G  
 
pm-146   C   2.0961E-01                                      2.02E+03             
                           747.16 2.096E-01 &(  2.329E+00 2.95E+02 3.40E+01 G  
                           735.72-4.626E-01 +   4.600E+00 2.74E+02 2.25E+01 G  
                           453.88-1.376E-01 +   9.665E-01 1.94E+02 6.50E+01 G  
 
y-88     F   2.5291E-02                                      1.07E+02             
                           898.04 6.332E-03 %(  1.094E+00 4.50E+03 9.37E+01 G  
                          1836.06 4.320E-02 ?(  1.331E+00 7.63E+02 9.92E+01 G  
 
Cd-113m     -3.5952E+02                                      5.33E+03             
                           263.70-3.595E+02 ?(  1.067E+04 8.29E+02 6.00E-03   K
 
Cd-109   F   4.2159E+00                                      4.53E+02             
                            88.04 4.216E+00  (  1.494E+01 1.05E+02 3.79E+00 G  
 
PB-210   N   1.0545E+01                                      8.14E+03             
                            46.54 1.055E+01 *(P 2.196E+01 2.94E+01 4.25E+00 G  
 
PB-212   N   4.7950E+00                                      6.98E+02             
                           238.63 4.795E+00  (P 1.281E+00 1.14E+01 4.33E+01 G  
                           300.03 4.367E+00     1.620E+01 1.07E+02 3.28E+00 GA 
 
PB-214   N   6.2174E+00                                      5.84E+05             
                           351.93 6.668E+00  (P 1.715E+00 1.22E+01 3.76E+01 G  
                           295.09 5.339E+00  (P 2.657E+00 1.86E+01 1.93E+01 G  
                           242.00-1.050E+00 & P 8.333E+00 2.13E+03 7.43E+00 GA 
 
BI-207   C  -9.4130E-02                                      1.18E+04             
                           569.70-9.413E-02 ?(  9.110E-01 2.68E+02 9.77E+01 G  
                          1063.66 1.166E-02 %   1.893E+00 4.35E+03 7.45E+01 G  
 
BI-212   N   5.3608E+00                                      6.98E+02             
                           727.17 5.361E+00 ?(  1.276E+01 7.14E+01 7.55E+00 G  
                           785.42 1.128E+01 ?   7.542E+01 1.85E+02 1.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage 12
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   6.7681E+00                                      5.84E+05             
                           609.31 6.768E+00 @(P 1.381E+00 1.07E+01 4.61E+01 G  
                          1120.29 7.657E-01 - P 8.616E+00 9.59E+01 1.51E+01 G  
                          1764.49 2.320E+00 - P 9.261E+00 5.44E+01 1.54E+01 G  
 
BI-210M  T   1.6633E-01                                      1.10E+09             
                           265.83 1.895E-01 &(  1.186E+00 1.78E+02 5.00E+01 G  
                           304.90 1.250E-01 &(  2.100E+00 4.63E+02 2.80E+01 G  
 
RA-224   N   3.5983E+00                                      6.98E+02             
                           240.99 3.598E+00  (  1.632E+01 1.32E+02 4.10E+00 G  
 
AC-228   N   7.8702E+00                                      2.10E+03             
                           911.07 8.125E+00  (  1.393E+00 1.52E+01 2.90E+01 G  
                           968.97 3.525E+00 &   5.686E+00 5.14E+01 1.75E+01 G  
                           338.32 7.255E+00 ?(  4.421E+00 2.34E+01 1.20E+01 G  
                            93.35 3.218E+00 -   1.170E+01 1.08E+02 5.56E+00 XA 
 
TH-229   N   7.5319E-01                                      2.68E+06             
                           193.51 7.532E-01 ?(  1.193E+01 4.46E+02 4.40E+00 G  
                           210.85-3.467E+00 +   2.131E+01 1.78E+02 2.99E+00 G  
 
TH-234   N   5.0463E+00                                      1.63E+12             
                            63.29 5.322E+00 ?(P 2.049E+01 4.50E+01 3.81E+00 G  
                            92.59 4.858E+00  (P 1.033E+01 2.84E+01 5.58E+00 G  
 
PA-231   N  -4.4455E-03                                      1.20E+07             
                           302.65-4.981E+00 &(  2.368E+01 1.37E+02 2.88E+00 G  
                           300.07 5.822E+00 ?(  2.161E+01 1.07E+02 2.46E+00 G  
 
PA-233   C   3.5583E-01                                      7.82E+08             
                           312.01 9.332E-02 ?(  1.687E+00 4.98E+02 3.60E+01 G  
                           300.18 1.880E+00 ?(  8.890E+00 1.35E+02 6.20E+00 G  
 
PA-234   N   8.6445E-01                                      1.63E+12             
                           131.29 3.410E-01 ?(  2.105E+00 1.76E+02 1.80E+01 G  
                           946.02 4.494E-01 ?(  6.451E+00 3.71E+02 1.34E+01 G  
                           569.47 3.590E-01  (  9.032E+00 6.68E+02 8.20E+00 G  
                           883.24 2.857E+00  (  8.783E+00 8.90E+01 9.60E+00 G  
                           880.53 1.896E+00     1.154E+01 1.61E+02 6.00E+00 GA 
 
PA-234M  N   2.9579E+01                                      1.63E+12             
                          1001.00 2.958E+01 ?(  1.154E+02 1.10E+02 8.37E-01 G  
                           766.41-9.215E+00 %   3.502E+02 1.02E+03 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage 13
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   2.8152E+00                                      2.57E+11             
                           143.79 1.365E+00 &(  3.519E+00 7.69E+01 1.10E+01 G  
                           205.33 3.812E+00  (  1.010E+01 7.89E+01 5.01E+00 G  
                           163.38 4.961E+00  (  9.265E+00 5.72E+01 5.08E+00 G  
 
Np-237   F   2.0733E+00                                      2.14E+06             
                            86.49 2.073E+00  (  4.378E+00 6.40E+01 1.31E+01 G  
 
Ir-192   F   6.3942E-02                                      7.40E+01             
                           316.49 4.953E-02 &(  6.495E-01 3.61E+02 8.70E+01 G  
                           468.06-3.260E-02 %   1.327E+00 1.09E+03 5.18E+01 G  
                           308.44-1.553E-02 %   2.095E+00 3.71E+03 3.18E+01 G  
                           295.95 1.055E-01 ?(  2.773E+00 7.44E+02 3.02E+01 G  
 
Cs-136   F  -1.3135E-02                                      1.30E+01             
                           818.50-1.314E-02 %(  8.613E-01 1.69E+03 1.00E+02 G  
                          1048.07-1.914E-02 %   1.331E+00 1.79E+03 8.00E+01 G  
                           340.57-1.850E-01 +   1.450E+00 2.21E+02 4.69E+01 G  
 
Np-239   T   1.2779E+00                                      2.36E+00             
                           103.70-2.589E-01 -   2.243E+00 2.50E+02 2.40E+01 X  
                           106.13 1.278E+00 *(  1.957E+00 4.77E+01 2.27E+01 G  
                            99.50 9.396E-01 ?   3.761E+00 1.18E+02 1.50E+01 X  
 
Nd-147      -2.9271E-02                                      1.11E+01             
                           531.00-2.927E-02 %(  6.040E+00 5.50E+03 1.30E+01 G  
                            91.10-1.110E+00 +   2.829E+00 7.67E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage 14
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Nd-147      91.38       158.       -24.    -0.013    76.69  -1.110E+00   
 Gd-153      97.08        89.        -9.    -0.005   155.62  -3.744E-01   
 Np-239     100.08        80.        11.     0.006   117.94   9.396E-01   
 Gd-153     103.58        68.        -3.    -0.002   355.73  -1.927E-01   
 Np-239     103.54        73.        -5.    -0.003   250.25  -2.589E-01   
 Np-239     106.21        49.        23.     0.013    47.71   1.278E+00   
 EU-152     121.72        54.        -2.    -0.001   464.66  -1.005E-01   
 CO-57      121.86        55.        -3.    -0.002   306.22  -5.160E-02   
 HF-181     130.47        32.         4.     0.002   221.50   1.116E-01   
 CE-144     133.62        57.         8.     0.005   131.73   9.858E-01   
 HF-181     136.11        55.         3.     0.002   312.26   7.612E-01   
 CO-57      136.20        58.         3.     0.002   359.64   3.722E-01   
 Tc-99m     140.68        41.         3.     0.002   282.88   4.985E-02   
 CE-141     146.29        53.        -8.    -0.004   140.25  -2.116E-01   
 Ba-140     163.00        41.        18.     0.010    55.62   4.188E+00   
 CE-139     165.87        48.         8.     0.005   121.92   1.499E-01   
 TH-229     193.09        41.         2.     0.001   446.11   7.532E-01   
 TH-229     210.87        54.        -6.    -0.003   177.61  -3.467E+00   
 RA-224     241.45        48.         8.     0.004   132.03   3.598E+00   
 EU-152     245.32        39.        -3.    -0.001   339.98  -6.741E-01   
 TH-227     256.61        32.        -3.    -0.002   243.17  -9.725E-01   
 Cd-113m    264.59        38.        -1.    -0.001   828.75  -3.595E+02   
 BI-210M    267.29        31.         5.     0.003   178.27   1.895E-01   
 Hg-203     279.76        43.        -9.    -0.005   110.41  -2.309E-01   
 I-131      284.98        31.        -4.    -0.002   226.34  -1.274E+00   
 Ir-192     295.95        55.         1.     0.001   744.12   1.055E-01   
 PA-231     299.95        20.         6.     0.004   107.26   5.822E+00   
 PA-233     299.90        22.         5.     0.003   134.93   1.880E+00   
 PA-231     303.31        34.        -6.    -0.003   137.12  -4.981E+00   
 BA-133     303.34        34.        -6.    -0.004   135.01  -8.000E-01   
 Ba-140     305.02        24.         1.     0.001   488.01   7.670E-01   
 BI-210M    305.25        24.         2.     0.001   463.33   1.250E-01   
 PA-233     312.22        25.         1.     0.001   498.43   9.332E-02   
 Ir-192     316.62        21.         2.     0.001   360.62   4.953E-02   
 CR-51      320.62        23.         6.     0.003   122.55   1.415E+00   
 La-140     329.93        39.        -4.    -0.002   207.46  -5.212E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage 15
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136     340.57        28.        -3.    -0.002   220.85  -1.850E-01   
 HF-181     345.17        21.        -4.    -0.002   183.55  -6.210E-01   
 BA-133     356.35        22.        -1.    -0.001   491.66  -5.670E-02   
 I-131      364.03        21.         4.     0.002   179.69   1.209E-01   
 BA-133     383.89        29.        -5.    -0.003   153.06  -1.596E+00   
 SN-113     391.42        14.         5.     0.003   124.97   1.980E-01   
 SB-125     427.90        22.        -1.    -0.001   467.51  -1.450E-01   
 pm-146     454.52        14.        -3.    -0.002   193.63  -1.376E-01   
 SB-125     462.98        15.         6.     0.003   105.80   1.690E+00   
 BE-7       478.18        20.        -3.    -0.001   249.75  -8.016E-01   
 RU-103     496.52        14.        -1.     0.000   933.15  -2.139E-02   
 Ba-140     536.85        13.         7.     0.004    85.14   9.767E-01   
 CS-134     563.54        17.         3.     0.002   192.73   1.394E+00   
 BI-207     569.99        20.        -2.    -0.001   267.88  -9.413E-02   
 SB-125     600.63        14.        -2.    -0.001   228.54  -5.280E-01   
 SB-124     602.54        13.        -2.    -0.001   353.27  -6.024E-02   
 CS-134     606.59        28.        -8.    -0.004   102.81  -3.144E-01   
 RU-103     609.32        13.        61.     0.034    15.15   4.234E+01   
 AG-108M    614.52        20.        -4.    -0.002   176.37  -1.667E-01   
 PM-144     620.84        25.        -6.    -0.003   124.91  -2.436E-01   
 RH-106     621.93        14.         6.     0.003    98.23   2.439E+00   
 SB-125     636.07        17.        -3.    -0.002   198.41  -1.116E+00   
 I-131      635.18        14.        -4.    -0.002   155.06  -2.068E+00   
 AG-110M    658.11        13.         2.     0.001   234.47   1.000E-01   
 CS-137     662.03        15.         3.     0.001   223.30   1.264E-01   
 PM-144     697.24        13.         1.     0.000   879.41   2.621E-02   
 NB-94      702.21         9.         4.     0.002   127.97   1.681E-01   
 SB-124     723.25        17.        -3.    -0.002   189.57  -1.361E+00   
 EU-154     723.46        21.        -4.    -0.002   153.71  -9.928E-01   
 ZR-95      723.45        18.        -4.    -0.002   165.53  -3.931E-01   
 BI-212     727.31        16.         9.     0.005    71.37   5.361E+00   
 pm-146     738.06        18.        -2.    -0.001   273.61  -4.626E-01   
 pm-146     746.36         9.         2.     0.001   294.69   2.096E-01   
 AG-110M    763.04        15.        -2.    -0.001   288.19  -4.249E-01   
 BI-212     786.00        14.         3.     0.002   184.58   1.128E+01   
 CS-134     801.73        19.        -3.    -0.002   210.01  -1.729E+00   
 CO-58      807.44        13.        -1.    -0.001   447.68  -5.844E-02   
 MN-54      835.51        11.         5.     0.003   108.75   2.447E-01   
 EU-154     874.41        10.         4.     0.002   121.67   1.744E+00   
 Sc-46      888.74         7.         1.     0.001   284.45   7.168E-02   
 AG-110M    937.66        12.        -2.    -0.001   281.40  -2.982E-01   
 EU-154     997.01        22.        -6.    -0.003   127.18  -3.100E+00   
 PA-234M   1000.91         9.         4.     0.002   110.17   2.958E+01   
 Co-56     1038.03        16.        -1.    -0.001   427.14  -5.902E-01   
 Ga-68     1075.54        20.        -7.    -0.004    93.91  -1.622E+01   
 EU-152    1111.62        15.         1.     0.001   512.97   5.102E-01   
 ZN-65     1117.35        20.        -5.    -0.003   134.41  -6.349E-01   
 Sc-46     1120.22        11.         5.     0.003    98.95   3.395E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:06 PMPage 16
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1238.16        12.         9.     0.005    67.49   9.076E-01   
 NA-22     1275.24        14.        -3.    -0.002   166.26  -2.394E-01   
 EU-154    1275.24        14.        -3.    -0.002   166.23  -6.800E-01   
 CO-60     1332.26        17.        -3.    -0.002   188.38  -2.429E-01   
 AG-110M   1386.10         3.         4.     0.002    78.70   1.344E+00   
 EU-152    1407.95         2.         4.     0.002    75.30   1.346E+00   
 y-88      1835.74         5.         0.     0.000   762.55   4.320E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -8.0158E-01   -8.0159E-01    2.497E+02%                7.23E+00
 NA-22  #A   -2.3938E-01   -2.3938E-01    1.663E+02%                1.43E+00
 K-40         1.3905E+02    1.3905E+02    7.464E+00%                9.36E+00
 Sc-46  #A    2.0560E-01    2.0560E-01    9.895E+01%                7.86E-01
 CR-51  #A    1.4153E+00    1.4153E+00    1.226E+02%                6.03E+00
 MN-54  #A    2.4469E-01    2.4469E-01    1.088E+02%                9.34E-01
 FE-59  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.04E+00
 Co-56  #A    3.5528E-01    3.5528E-01    6.749E+01%                9.91E-01
 CO-57  #A   -4.5883E-03   -4.5883E-03    2.362E+02%                5.53E-01
 CO-58  #A   -5.8441E-02   -5.8441E-02    4.477E+02%                9.79E-01
 CO-60  #A   -2.4294E-01   -2.4294E-01    1.884E+02%                1.64E+00
 ZN-65  #A   -6.3493E-01   -6.3493E-01    1.344E+02%                3.00E+00
 NB-94  #A    1.6806E-01    1.6806E-01    1.280E+02%                7.71E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.10E+00
 NB-95  #A   -7.4831E-03   -7.4831E-03    3.116E+03%                8.95E-01
 RU-103 #A   -2.1394E-02   -2.1394E-02    9.332E+02%                7.52E-01
 RH-106 #A    2.4385E+00    2.4385E+00    9.823E+01%                8.28E+00
 AG-108M#A    1.7545E-02    1.7545E-02    1.256E+03%                8.12E-01
 AG-110M#A    2.1972E-01    2.1973E-01    7.870E+01%                1.65E+00
 SN-113 #A    1.9798E-01    1.9798E-01    1.250E+02%                8.74E-01
 SB-124 #A   -6.0244E-02   -6.0245E-02    3.533E+02%                7.91E-01
 SB-125 #A    3.3454E-01    3.3454E-01    1.058E+02%                2.47E+00
 I-131  #A    1.2091E-01    1.2091E-01    1.797E+02%                7.73E-01
 Gd-153 #A   -3.7442E-01   -3.7442E-01    1.556E+02%                1.99E+00
 Ga-68  #A   -1.6097E+01   -1.6221E+01    9.391E+01%                5.22E+01
 Tc-99m #A    4.9774E-02    4.9846E-02    2.829E+02%                4.97E-01
 BA-133 #A   -5.6695E-02   -5.6695E-02    4.917E+02%                1.02E+00
 CS-134 #A   -1.7979E-01   -1.7979E-01    1.028E+02%                1.11E+00
 CS-137 #A    1.2643E-01    1.2643E-01    2.233E+02%                1.03E+00
 CE-139 #A    1.4993E-01    1.4993E-01    1.219E+02%                6.26E-01
 Ba-140 #A    1.5232E+00    1.5233E+00    5.562E+01%                2.84E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.07E+00
 CE-141 #A   -2.1160E-01   -2.1160E-01    1.402E+02%                1.02E+00
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 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140317.An1            
                                                                                 
 CE-144 #A    9.8579E-01    9.8579E-01    1.317E+02%                4.45E+00
 PM-144 #A    2.6213E-02    2.6213E-02    8.794E+02%                8.72E-01
 EU-152 #A    1.8919E-01    1.8919E-01    5.130E+02%                2.22E+00
 EU-154 #A    1.7444E+00    1.7444E+00    1.217E+02%                7.55E+00
 EU-155 #A   -3.9569E-02   -3.9569E-02    1.735E+03%                2.42E+00
 HF-181 #A    7.3433E-02    7.3434E-02    2.215E+02%                9.13E-01
 Ta-182 #A   -1.3126E-01   -1.3126E-01    1.622E+02%                3.91E+00
 Hg-203 #A   -2.3091E-01   -2.3091E-01    1.104E+02%                8.71E-01
 TL-208       2.4045E+00    2.4045E+00    1.466E+01%                5.66E-01
 pm-146 #A    2.0961E-01    2.0961E-01    2.947E+02%                2.33E+00
 y-88   #A    2.5291E-02    2.5291E-02    7.626E+02%                1.09E+00
 Cd-113m#A   -3.5952E+02   -3.5952E+02    8.288E+02%                1.07E+04
 Cd-109  A    4.2159E+00    4.2159E+00    1.048E+02%                1.49E+01
 PB-210 #A    1.0545E+01    1.0545E+01    6.652E+01%                2.20E+01
 PB-212       4.7950E+00    4.7950E+00    1.255E+01%                1.28E+00
 PB-214       6.2174E+00    6.2174E+00    1.236E+01%                1.71E+00
 BI-207 #A   -9.4130E-02   -9.4130E-02    2.679E+02%                9.11E-01
 BI-212 #A    5.3608E+00    5.3608E+00    7.137E+01%                1.28E+01
 BI-214 #     6.7681E+00    6.7681E+00    1.184E+01%                1.38E+00
 BI-210M#A    1.6633E-01    1.6633E-01    1.783E+02%                1.19E+00
 RA-224 #A    3.5983E+00    3.5983E+00    1.320E+02%                1.63E+01
 AC-228       7.8702E+00    7.8702E+00    1.395E+01%                1.39E+00
 TH-227 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.27E+01
 TH-229 #A    7.5319E-01    7.5319E-01    4.461E+02%                1.19E+01
 TH-234  A    5.0463E+00    5.0463E+00    6.011E+01%                2.05E+01
 PA-231 #A   -4.4455E-03   -4.4455E-03    8.704E+01%                2.37E+01
 PA-233 #A    3.5583E-01    3.5583E-01    1.349E+02%                1.69E+00
 PA-234  A    8.6445E-01    8.6445E-01    8.899E+01%                2.11E+00
 PA-234M#A    2.9579E+01    2.9579E+01    1.102E+02%                1.15E+02
 U-235   A    2.8152E+00    2.8152E+00    4.140E+01%                3.52E+00
 AM-241 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.29E+00
 Np-237  A    2.0733E+00    2.0733E+00    6.401E+01%                4.38E+00
 Ir-192 #A    6.3941E-02    6.3942E-02    3.606E+02%                6.49E-01
 Cs-136 #A   -1.3135E-02   -1.3135E-02    1.687E+03%                8.61E-01
 Np-239 #A    1.2777E+00    1.2779E+00    4.771E+01%                1.96E+00
 Nd-147 #A   -2.9270E-02   -2.9271E-02    5.504E+03%                6.04E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1121.1 to  1999.5 keV)     1.797E+02  Bq/Sample     
 Total Decayed Activity ( 1121.1 to  1999.5 keV) 1.7972690E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140325
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-15-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-15-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 16:33         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 16:33:13      Real Time: 1801   sec
        Analysis Time: 2/5/2014 17:03         Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-01-12_0513.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.781E-01          767.3     2.134E+00    2.134E+00    7.904E+00
NA-22      0.000E+00         1000.0     1.195E-01    1.195E-01    6.227E-01
K-40       1.668E+02            7.4     1.238E+01    1.504E+01    1.200E+01
Sc-46      4.121E-01           47.5     1.958E-01    1.969E-01    1.380E+00
CR-51      2.833E+00           64.7     1.832E+00    1.838E+00    6.036E+00
MN-54     -9.747E-02          378.4     3.689E-01    3.689E-01    1.348E+00
FE-59     -4.194E-02         1652.0     6.930E-01    6.931E-01    2.626E+00
Co-56      2.261E-02          909.2     2.056E-01    2.056E-01    1.108E+00
CO-57      0.000E+00         1000.0     1.509E-01    1.509E-01    8.203E-01
CO-58     -1.993E-01          164.2     3.272E-01    3.274E-01    1.174E+00
CO-60      4.272E-02           88.1     3.764E-02    3.770E-02    1.613E+00
ZN-65     -8.779E-01          123.4     1.083E+00    1.084E+00    3.767E+00
NB-94      5.485E-02          614.6     3.371E-01    3.371E-01    1.237E+00
ZR-95      2.613E-01          214.6     5.608E-01    5.610E-01    2.038E+00
NB-95      2.433E-03        12330.0     2.999E-01    2.999E-01    1.135E+00
RU-103     1.361E-01          183.0     2.490E-01    2.491E-01    8.954E-01
RH-106     0.000E+00         1000.0     1.456E+00    1.456E+00    9.719E+00
AG-108M   -1.183E-01          189.9     2.246E-01    2.247E-01    8.088E-01
AG-110M   -1.587E-01          255.4     4.053E-01    4.054E-01    1.509E+00
SN-113     1.463E-01          201.1     2.941E-01    2.942E-01    1.061E+00
SB-124    -3.934E-03         6969.0     2.742E-01    2.742E-01    1.025E+00
SB-125     5.341E-01          106.0     5.663E-01    5.670E-01    2.303E+00
I-131      4.426E-01           73.8     3.267E-01    3.275E-01    7.352E-01
Gd-153     4.144E-01          102.9     4.264E-01    4.272E-01    1.599E+00
Ga-68      3.083E+00          326.1     1.005E+01    1.005E+01    3.877E+01
Tc-99m    -1.212E-01          155.1     1.881E-01    1.882E-01    6.481E-01
BA-133    -2.331E-01          159.2     3.711E-01    3.713E-01    1.301E+00
CS-134    -1.387E-01          113.0     1.568E-01    1.569E-01    1.278E+00
CS-137     1.641E-01          185.5     3.044E-01    3.045E-01    1.104E+00
CE-139    -3.069E-02          921.2     2.827E-01    2.827E-01    9.834E-01
Ba-140     5.994E-01          111.6     6.689E-01    6.696E-01    3.114E+00
La-140     0.000E+00          707.1     1.082E-01    1.082E-01    7.974E-01
CE-141    -1.212E-01          298.7     3.622E-01    3.622E-01    1.262E+00
CE-144     1.880E-01          700.3     1.317E+00    1.317E+00    4.669E+00
PM-144     0.000E+00         1000.0     7.175E-02    7.175E-02    1.036E+00
EU-152     5.193E-01          119.3     6.198E-01    6.204E-01    2.569E+00
EU-154     8.772E-01          135.3     1.187E+00    1.187E+00    9.717E+00
EU-155     4.981E-01          153.4     7.639E-01    7.644E-01    2.627E+00
HF-181     2.100E-01          146.0     3.066E-01    3.068E-01    1.028E+00
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Ta-182     1.745E+00           64.4     1.123E+00    1.126E+00    4.195E+00
Hg-203     1.464E-01          161.4     2.364E-01    2.365E-01    8.284E-01
TL-208     1.566E+00           19.9     3.120E-01    3.224E-01    7.467E-01
pm-146     0.000E+00         1000.0     5.863E-01    5.863E-01    3.275E+00
y-88       3.286E-01          101.0     3.319E-01    3.324E-01    1.159E+00
Cd-113m    1.687E+03          137.6     2.320E+03    2.323E+03    8.213E+03
Cd-109     7.823E+00           59.0     4.616E+00    4.637E+00    1.513E+01
PB-210     2.072E+00          362.1     7.503E+00    7.504E+00    2.836E+01
PB-212     3.335E+00           18.3     6.118E-01    6.487E-01    1.726E+00
PB-214     5.126E+00           16.5     8.479E-01    8.887E-01    1.740E+00
BI-207     9.017E-03         2614.0     2.357E-01    2.357E-01    8.917E-01
BI-212     5.576E+00           65.1     3.630E+00    3.642E+00    1.194E+01
BI-214     5.968E+00           15.3     9.147E-01    9.658E-01    1.757E+00
BI-210M    1.099E-01          319.5     3.510E-01    3.511E-01    1.258E+00
RA-224     5.721E+00          113.2     6.475E+00    6.485E+00    2.198E+01
AC-228     3.399E+00           29.4     1.001E+00    1.016E+00    3.619E+00
TH-227     8.149E-01          147.8     1.204E+00    1.205E+00    8.304E+00
TH-229    -2.157E-01         1730.0     3.731E+00    3.731E+00    1.338E+01
TH-234     3.534E+00           88.0     3.108E+00    3.114E+00    2.481E+01
PA-231    -5.692E+00          125.3     7.131E+00    7.138E+00    2.471E+01
PA-233     3.537E-01           62.4     2.207E-01    2.215E-01    1.790E+00
PA-234     6.563E-01          156.4     1.027E+00    1.027E+00    2.853E+00
PA-234M   -4.167E+01          285.0     1.187E+02    1.188E+02    1.880E+02
U-235      1.511E+00          104.0     1.572E+00    1.573E+00    5.251E+00
AM-241    -2.703E-01          269.7     7.288E-01    7.289E-01    2.520E+00
Np-237     1.454E+00          102.0     1.483E+00    1.485E+00    5.009E+00
Ir-192     6.245E-01           36.6     2.285E-01    2.314E-01    4.426E-01
Cs-136     1.626E-01          152.2     2.474E-01    2.476E-01    1.059E+00
Np-239    -4.430E-01          171.5     7.596E-01    7.600E-01    2.613E+00
Nd-147    -7.063E-01          268.6     1.897E+00    1.898E+00    6.896E+00
-----------------------------------------------------------------------------
Total      1.917E+03

      Analyst: Micha Korrinhizer                  

Page 494 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-15-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140325.An1

 Acquisition information
        Start time:                 2/5/2014 4:33:13 PM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 4:33:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-01-12_0513.PBC
                                                 1/12/2014 5:13:10 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1767

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.58        3.  44.02   0.95  1.957E-02    46.54   4.250    PBC<MDA PB210 
    63.19        5.  58.07   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    80.66       19.  70.54   0.98  3.557E-02    80.99  34.060    PBC<MDA BA133 
    86.49       13. 101.99   0.98  3.678E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  6.202E-01 EU155 
    88.04       20.  59.01   0.98  3.706E-02    88.04   3.790    PBC<MDA Cd109 
    92.86       72.  18.48   0.71  3.779E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.900E+01 AC228 
                                                92.59   5.584  1.274E+01 TH234 
    97.02        8. 118.38   0.99  3.829E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  7.849E-01 Np239 
   103.13        7. 168.37   1.00  3.867E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  4.015E-01 Np239 
   103.49        8. 134.96   1.00  3.870E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  4.941E-01 Np239 
   105.32        7. 153.39   1.00  3.876E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  4.980E-01 EU155 
   122.24        5. 228.56   1.02  3.848E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.979E-02 CO57  
                                               121.78  28.580  2.389E-01 EU152 
   132.19        2. 426.77   1.02  3.775E-02
   133.32        1. 700.35   1.03  3.754E-02   133.54  11.090    PBC<MDA CE144 
   144.22        5. 232.16   1.04  3.639E-02   143.79  10.960    PBC<MDA U235  
   162.88        7. 153.73   1.05  3.367E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.132E+00 U235  
   163.01        9. 111.60   1.05  3.378E-02   162.66   6.220    PBC<MDA Ba140 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               163.38   5.080  2.840E+00 U235  
   205.93        7. 140.71   1.09  2.900E-02   205.33   5.010    PBC<MDA U235  
   238.55       67.  15.99   1.12  2.592E-02   238.63  43.300  3.335E+00 PB212 
   240.91       11. 113.18   1.12  2.573E-02   240.99   4.100    PBC<MDA RA224 
   241.92       24.  34.41   1.12  2.565E-02   242.00   7.430    PBC<MDA PB214 
   257.38        6. 147.77   1.14  2.456E-02   256.24   7.000    PBC<MDA TH227 
                                               256.24   7.000  1.965E+00 TH227 
   265.98        4. 137.57   1.14  2.403E-02   263.70   0.006    PBC<MDA Cd113m
                                               265.83  50.000  2.036E-01 BI210M
   266.09        2. 319.46   1.14  2.388E-02   263.70   0.006  9.101E+02 Cd113m
                                               265.83  50.000  1.099E-01 BI210M
   277.34        7. 110.74   1.15  2.313E-02   277.28   6.310    PBC<MDA TL208 
   279.69        5. 161.43   1.16  2.301E-02   279.20  81.460    PBC<MDA Hg203 
   295.08       21.  36.18   1.17  2.205E-02   295.09  19.300    PBC<MDA PB214 
   295.94       16.  60.59   1.17  2.200E-02   295.95  30.160    PBC<MDA Ir192 
   300.32       11.  62.39   1.17  2.176E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.146E+01 PA231 
                                               300.18   6.200  4.549E+00 PA233 
   314.66       12.  41.02   1.19  2.089E-02   316.49  87.040    PBC<MDA Ir192 
   320.22       10.  64.66   1.19  2.070E-02   320.08   9.940    PBC<MDA CR51  
   338.72       30.  29.44   0.93  1.983E-02   338.32  12.010  6.998E+00 AC228 
   340.37        2. 480.46   1.21  1.973E-02   340.57  46.900    PBC<MDA Cs136 
   346.03        3. 219.44   1.21  1.949E-02   345.83  15.070    PBC<MDA HF181 
   351.90       67.  14.81   1.11  1.923E-02   351.93  37.600  5.126E+00 PB214 
   365.32        6.  94.14   1.23  1.871E-02   364.48  81.700    PBC<MDA I131  
                                               364.48  81.700  2.268E-01 I131  
   391.45        3. 201.08   1.25  1.767E-02   391.69  64.000    PBC<MDA SN113 
   427.13        1. 456.41   1.28  1.647E-02   427.88  29.600    PBC<MDA SB125 
   462.85        5. 106.03   1.31  1.545E-02   463.37  10.470    PBC<MDA SB125 
   477.94        1. 767.32   1.32  1.508E-02   477.60  10.520    PBC<MDA BE7   
   481.96        3. 192.67   1.33  1.497E-02   482.00  80.500    PBC<MDA HF181 
   497.29        3. 183.00   1.34  1.460E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.361E-01 RU103 
   511.24       23.  34.27   1.35  1.426E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  4.406E+00 RH106 
   537.79        1. 507.30   1.37  1.371E-02   537.26  24.390    PBC<MDA Ba140 
   568.84        3. 185.78   1.40  1.307E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.493E+00 PA234 
                                               569.70  97.740  1.253E-01 BI207 
   568.84        3. 156.45   1.40  1.307E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.681E+00 PA234 
                                               569.70  97.740  1.411E-01 BI207 
   582.70       31.  16.44   0.28  1.282E-02   583.02  84.500  1.566E+00 TL208 
   599.30        3. 235.76   1.42  1.251E-02   600.50  17.860    PBC<MDA SB125 
   609.00       68.  13.80   0.87  1.237E-02   609.31  46.090  5.968E+00 BI214 
   611.01        1. 976.03   1.43  1.235E-02   610.30   5.750    PBC<MDA RU103 
                                               610.30   5.750  5.661E-01 RU103 
   633.81        1. 487.05   1.45  1.193E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  6.284E-01 I131  
   636.82        4. 113.72   1.45  1.192E-02   636.97   7.170    PBC<MDA I131  
   661.85        3. 185.48   1.47  1.155E-02   661.66  85.210    PBC<MDA CS137 
   702.08        1. 614.62   1.50  1.098E-02   702.63  97.900    PBC<MDA NB94  
   727.31        8.  65.10   1.52  1.067E-02   727.17   7.550    PBC<MDA BI212 
   757.21        3. 214.60   1.54  1.032E-02   756.73  54.460    PBC<MDA ZR95  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   767.00        0. 289.13   1.55  1.021E-02   766.41   0.294    PBC<MDA PA234M
   818.80        3. 152.21   1.59  9.655E-03   818.50 100.000    PBC<MDA Cs136 
   860.34        1. 690.94   1.62  9.252E-03   860.56  12.420    PBC<MDA TL208 
   899.88        5. 101.01   1.65  8.921E-03   898.04  93.700    PBC<MDA y88   
   911.21       10.  54.19   1.66  8.811E-03   911.07  29.000    PBC<MDA AC228 
   964.28        5. 119.34   1.70  8.393E-03   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  2.073E+00 EU152 
   969.27        8.  72.16   1.70  8.357E-03   968.97  17.460    PBC<MDA AC228 
   997.18        4. 135.28   1.72  8.158E-03   996.33  10.600    PBC<MDA EU154 
  1077.06        1. 326.13   1.77  7.623E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.00        9.  53.43   1.80  7.368E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.24       11.  47.51   1.80  7.367E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.241E-01 Sc46  
                                              1121.30  34.900  2.362E+00 Ta182 
  1121.01        9.  64.37   1.80  7.362E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.982E+00 Ta182 
  1173.15        5.  89.71   1.84  7.076E-03  1173.24  99.900    PBC<MDA CO60  
  1189.82        3. 179.95   1.85  6.994E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.92        1. 909.20   1.88  6.748E-03  1238.28  66.070    PBC<MDA Co56  
  1460.82      187.   7.22   1.53  5.828E-03  1460.83  10.670  1.668E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   370.13    92.86        48.        46. 1.213E+03   26.01   0.989  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.99    46.58        73.         3.     0.002    44.02   0.946s
 TH-227    200.18    50.13        49.        -2.    -0.001   574.17   0.950s
 AM-241    235.80    59.04        81.        -5.    -0.003   269.67   0.958s
 TH-234    252.39    63.19       102.         5.     0.003    58.07   0.962s
 BA-133    322.21    80.66        83.        19.     0.011    70.54   0.978s
 Np-237    345.53    86.49        76.        13.     0.007   101.99   0.983D
 EU-155    340.57    85.25       108.       -17.    -0.010    87.62   0.983s
 Cd-109    351.72    88.04        58.        20.     0.011    59.01   0.985D
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234    370.67    92.78       102.        16.     0.009    35.39   0.989s
 AC-228    372.95    93.35        77.        20.     0.011    66.15   0.989D
 Gd-153    387.62    97.02        42.         8.     0.005   118.38   0.993s
 Gd-153    412.04   103.13        60.         7.     0.004   168.37   0.999s
 Np-239    413.47   103.49        58.         8.     0.005   134.96   0.999s
 EU-155    420.81   105.32        60.         7.     0.004   153.39   1.000 
 Np-239    424.92   106.35        69.        -7.    -0.004   171.48   1.001 
 EU-152    488.44   122.24        56.         5.     0.003   228.56   1.015s
 PA-234    528.22   132.19        48.         2.     0.001   426.77   1.024s
 CE-144    532.73   133.32        48.         1.     0.001   700.35   1.026s
 HF-181    536.82   134.34        43.        -5.    -0.003   189.50   1.029s
 CO-57     537.88   134.61        45.        -5.    -0.003   211.79   1.029s
 Tc-99m    562.47   140.76        55.        -7.    -0.004   155.14   1.033s
 U-235     576.28   144.22        56.         5.     0.003   232.16   1.036s
 CE-141    581.12   145.43        63.        -4.    -0.002   298.71   1.037s
 Ba-140    651.42   163.01        43.         9.     0.005   111.60   1.053 
 U-235     650.89   162.88        48.         7.     0.004   153.73   1.053 
 CE-139    662.77   165.85        94.        -1.    -0.001   921.17   1.055s
 U-235     822.97   205.93        48.         7.     0.004   140.71   1.091s
 PB-212    953.72   238.63        48.        67.     0.037    15.99   1.120D
 RA-224    963.13   240.99        70.        11.     0.006   113.18   1.122D
 PB-214    967.18   242.00        32.        24.     0.013    34.41   1.123D
 EU-152    980.01   245.21        50.        -5.    -0.003   193.28   1.126s
 TH-227   1028.69   257.38        37.         6.     0.003   147.77   1.136s
 Cd-113m  1063.05   265.98        16.         4.     0.002   137.57   1.142s
 BI-210M  1063.48   266.09        27.         2.     0.001   319.46   1.144s
 TL-208   1108.49   277.34        27.         7.     0.004   110.74   1.154 
 Hg-203   1117.89   279.69        29.         5.     0.003   161.43   1.156s
 PB-214   1179.44   295.09        37.        21.     0.011    36.18   1.170D
 Ir-192   1182.88   295.95        40.        16.     0.009    60.59   1.170D
 PA-233   1200.34   300.32        18.        11.     0.006    62.39   1.174s
 PA-231   1206.62   301.89        29.        -6.    -0.004   125.29   1.176s
 BA-133   1205.03   301.49        26.        -6.    -0.003   135.01   1.176s
 Ba-140   1219.32   305.07        26.        -2.    -0.001   398.88   1.178s
 BI-210M  1220.85   305.45        23.        -1.     0.000   905.76   1.178s
 Ir-192   1232.97   308.48        24.        -3.    -0.002   205.25   1.181s
 PA-233   1251.78   313.18        22.        -5.    -0.003   138.36   1.184s
 Ir-192   1257.69   314.66         6.        12.     0.007    41.02   1.188s
 CR-51    1279.90   320.22        18.        10.     0.006    64.66   1.191s
 AC-228   1353.89   338.72        12.        30.     0.017    29.44   0.931 
 Cs-136   1360.49   340.37        30.         2.     0.001   480.46   1.209s
 HF-181   1383.12   346.03        18.         3.     0.002   219.44   1.213s
 PB-214   1406.56   351.90        18.        67.     0.037    14.81   1.112 
 BA-133   1419.78   355.20        29.        -5.    -0.003   159.23   1.222s
 I-131    1460.26   365.32        14.         6.     0.003    94.14   1.229s
 SN-113   1564.71   391.45        16.         3.     0.002   201.08   1.253s
 SB-125   1707.40   427.13        14.         1.     0.001   456.41   1.283s
 AG-108M  1728.97   432.53        16.        -3.    -0.002   189.90   1.288s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1850.21   462.85        10.         5.     0.003   106.03   1.312s
 PM-144   1904.03   476.31        17.        -2.    -0.001   340.08   1.323s
 BE-7     1910.55   477.94        18.         1.     0.000   767.32   1.324s
 HF-181   1926.63   481.96        18.         3.     0.002   192.67   1.328s
 La-140   1933.20   483.60         8.        -1.     0.000   492.12   1.332s
 RU-103   1987.93   497.29        16.         3.     0.002   183.00   1.340s
 RH-106   2043.71   511.24        19.        23.     0.013    34.27   1.352s
 Nd-147   2121.96   530.80        18.        -2.    -0.001   268.63   1.368s
 Ba-140   2149.90   537.79        12.         1.     0.001   507.30   1.373s
 CS-134   2274.07   568.84        13.         3.     0.002   185.78   1.399s
 PA-234   2274.07   568.84        11.         3.     0.002   156.45   1.399s
 TL-208   2329.51   582.70         6.        31.     0.017    16.44   0.281s
 SB-125   2395.92   599.30        17.         3.     0.001   235.76   1.424s
 CS-134   2418.43   604.94        29.        -6.    -0.003   128.86   1.427s
 BI-214   2434.69   609.00        11.        61.     0.034    13.80   0.870s
 RU-103   2442.71   611.01        25.         1.     0.000   976.03   1.431s
 AG-108M  2459.00   615.08        20.        -4.    -0.002   165.32   1.434s
 PM-144   2474.92   619.06        17.        -2.    -0.001   274.95   1.438s
 SB-125   2533.90   633.81        11.         1.     0.001   487.05   1.451s
 I-131    2545.97   636.82        11.         4.     0.002   113.72   1.452s
 CS-137   2646.05   661.85        13.         3.     0.002   185.48   1.472s
 NB-94    2806.96   702.08        21.         1.     0.001   614.62   1.503s
 SB-124   2889.38   722.68        21.        -5.    -0.003   128.33   1.519s
 AG-108M  2889.38   722.68        21.        -5.    -0.003   128.32   1.519s
 EU-154   2889.27   722.65        23.        -6.    -0.003   117.73   1.519s
 ZR-95    2889.71   722.76        18.        -5.    -0.003   131.10   1.520s
 BI-212   2907.89   727.31        10.         8.     0.004    65.10   1.522s
 pm-146   2937.34   734.67        11.        -3.    -0.002   184.88   1.529s
 ZR-95    3027.48   757.21        15.         3.     0.001   214.60   1.545s
 AG-110M  3052.92   763.57        15.        -1.     0.000   672.32   1.550s
 EU-152   3116.88   779.56        17.        -2.    -0.001   336.45   1.561s
 CS-134   3207.54   802.22        14.        -2.    -0.001   250.59   1.578s
 CO-58    3242.95   811.07        15.        -3.    -0.002   164.17   1.585s
 Cs-136   3273.84   818.80        11.         3.     0.002   152.21   1.591s
 MN-54    3338.49   834.96        19.        -2.    -0.001   378.43   1.603s
 TL-208   3440.02   860.34        12.         1.     0.000   690.94   1.622s
 EU-154   3491.34   873.16        13.        -1.     0.000   771.58   1.631s
 PA-234   3530.93   883.06        11.        -2.    -0.001   276.87   1.638s
 AG-110M  3536.13   884.36        11.        -2.    -0.001   255.38   1.639s
 y-88     3598.21   899.88        10.         5.     0.003   101.01   1.649s
 AC-228   3643.54   911.21         9.        10.     0.005    54.19   1.658s
 AG-110M  3748.34   937.40        15.        -3.    -0.002   205.08   1.677s
 PA-234   3781.64   945.73        15.        -2.    -0.001   346.32   1.683s
 EU-152   3855.86   964.28        13.         5.     0.003   119.34   1.696s
 AC-228   3875.82   969.27        13.         8.     0.004    72.16   1.699s
 EU-154   3987.48   997.18        10.         4.     0.002   135.28   1.718s
 PA-234M  3996.98   999.55        19.        -5.    -0.003   201.93   1.722s
 EU-154   4021.21  1005.61        11.        -1.     0.000   686.97   1.724s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage  7
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4211.57  1053.18        14.        -4.    -0.002   137.40   1.754s
 RH-106   4197.71  1049.72        19.        -4.    -0.002   184.26   1.756s
 Ga-68    4307.11  1077.06         7.         1.     0.001   326.13   1.774s
 ZN-65    4464.48  1116.39        24.        -6.    -0.003   123.38   1.800s
 BI-214   4480.09  1120.29        13.         9.     0.005    53.43   1.802D
 Sc-46    4479.89  1120.24         8.        11.     0.006    47.51   1.803s
 Ta-182   4484.14  1121.30        13.         9.     0.005    64.37   1.803D
 CO-60    4691.63  1173.15         7.         5.     0.003    89.71   1.838s
 Ta-182   4758.33  1189.82         9.         3.     0.001   179.95   1.848s
 Co-56    4954.85  1238.92        17.         1.     0.000   909.20   1.879s
 FE-59    5166.29  1291.76        18.        -2.    -0.001   271.07   1.913s
 CO-60    5325.26  1331.48        11.        -3.    -0.002   151.67   1.938s
 K-40     5842.98  1460.82         5.       187.     0.104     7.22   1.528s
 Co-56    7087.57  1771.68         8.        -2.    -0.001   207.93   2.184s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.7807E-01                                      5.31E+01             
                           477.60 2.781E-01 &(  7.904E+00 7.67E+02 1.05E+01 G  
 
K-40     N   1.6680E+02                                      4.66E+11             
                          1460.83 1.668E+02  (P 1.200E+01 7.22E+00 1.07E+01 G  
 
Sc-46    F   4.1205E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.380E+00 1.00E+03 1.00E+02 G  
                          1120.55 8.241E-01  (  1.199E+00 4.75E+01 1.00E+02 G  
 
CR-51    F   2.8331E+00                                      2.77E+01             
                           320.08 2.833E+00 ?(  6.036E+00 6.47E+01 9.94E+00 G  
 
MN-54    C  -9.7474E-02                                      3.12E+02             
                           834.85-9.747E-02 ?(  1.348E+00 3.78E+02 1.00E+02 G  
 
FE-59    F  -4.1941E-02                                      4.45E+01             
                          1099.25-4.194E-02 %(  2.626E+00 1.65E+03 5.65E+01 G  
                          1291.60-4.492E-01 +   4.426E+00 2.71E+02 4.32E+01 G  
 
Co-56    C   2.2613E-02                                      7.73E+01             
                           846.77-1.561E-02 %(  1.108E+00 1.85E+03 9.99E+01 G  
                          1238.28 8.043E-02 ?(  2.725E+00 9.09E+02 6.61E+01 G  
                          1037.84 2.015E-02 %   8.246E+00 1.04E+04 1.41E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage  8
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1771.35-1.488E+00 +   1.158E+01 2.08E+02 1.55E+01  A 
 
CO-58    C  -1.9930E-01                                      7.09E+01             
                           810.78-1.993E-01 ?(  1.174E+00 1.64E+02 9.95E+01 G  
 
CO-60    F   4.2720E-02                                      1.93E+03             
                          1332.50-2.949E-01 ?(  1.613E+00 1.52E+02 1.00E+02 G  
                          1173.24 3.806E-01 ?(  1.183E+00 8.97E+01 9.99E+01 G  
 
ZN-65    F  -8.7788E-01                                      2.44E+02             
                          1115.55-8.779E-01 ?(  3.767E+00 1.23E+02 5.06E+01 G  
 
NB-94    I   5.4845E-02                                      7.41E+06             
                           702.63 5.485E-02 ?(  1.237E+00 6.15E+02 9.79E+01 G  
                           871.10-1.049E-03 &   1.095E+00 2.69E+04 9.99E+01 G  
 
ZR-95    I   2.6134E-01                                      6.40E+01             
                           756.73 2.613E-01 ?(  2.038E+00 2.15E+02 5.45E+01 G  
                           724.20-5.731E-01 +   2.642E+00 1.31E+02 4.42E+01 G  
 
NB-95    I   2.4328E-03                                      6.40E+01             
                           765.79 2.433E-03 %(  1.135E+00 1.23E+04 9.98E+01 G  
 
RU-103   I   1.3609E-01                                      3.93E+01             
                           497.05 1.361E-01 ?(  8.954E-01 1.83E+02 9.09E+01 G  
                           610.30 5.661E-01 ?   2.020E+01 9.76E+02 5.75E+00 GA 
 
AG-108M  C  -1.1828E-01                                      1.53E+05             
                           433.94-1.183E-01 ?(  8.088E-01 1.90E+02 9.05E+01 G  
                           722.94-3.065E-01 +   1.375E+00 1.28E+02 9.08E+01 G  
                           614.28-2.010E-01 &   1.180E+00 1.65E+02 8.98E+01 G  
 
AG-110M  F  -1.5872E-01                                      2.50E+02             
                           884.68-1.587E-01 ?(  1.509E+00 2.55E+02 7.27E+01 G  
                           657.76 1.643E-02 %   1.084E+00 1.76E+03 9.46E+01 G  
                           937.49-5.327E-01 +   3.955E+00 2.05E+02 3.44E+01 G  
                          1384.30 0.000E+00 +   7.738E+00 1.00E+03 2.43E+01 G  
                           763.94-2.030E-01 &   5.098E+00 6.72E+02 2.23E+01 G  
 
SN-113   F   1.4625E-01                                      1.15E+02             
                           391.69 1.462E-01 ?(  1.061E+00 2.01E+02 6.40E+01 G  
 
SB-124   F  -3.9342E-03                                      6.02E+01             
                           602.73-3.934E-03 %(  1.025E+00 6.97E+03 9.83E+01 G  
                          1690.98 0.000E+00 +   1.677E+00 1.00E+03 4.78E+01 G  
                           722.79-2.575E+00 +   1.155E+01 1.28E+02 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage  9
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   5.3411E-01                                      1.01E+03             
                           427.88 1.353E-01 ?(  2.303E+00 4.56E+02 2.96E+01 G  
                           600.50 6.307E-01 ?(  5.397E+00 2.36E+02 1.79E+01 G  
                           635.89 3.978E-01 ?(  7.359E+00 4.87E+02 1.13E+01 G  
                           463.37 1.644E+00 ?(  6.113E+00 1.06E+02 1.05E+01 G  
 
I-131    I   4.4260E-01                                      8.02E+00             
                           364.48 2.268E-01 ?(  7.352E-01 9.41E+01 8.17E+01 G  
                           284.30 1.231E-01 %   1.057E+01 2.35E+03 6.14E+00 G  
                           636.97 2.902E+00 ?(  1.165E+01 1.14E+02 7.17E+00 G  
 
Gd-153   F   4.1437E-01                                      2.42E+02             
                            97.50 3.941E-01 ?(  1.599E+00 1.18E+02 3.00E+01 G  
                           103.20 4.423E-01  (  2.567E+00 1.68E+02 2.18E+01 G  
 
Ga-68    C   3.0825E+00                                      4.71E-02             
                          1077.40 3.083E+00 ?(  3.877E+01 3.26E+02 3.30E+00 G  
 
Tc-99m   I  -1.2122E-01                                      2.51E-01             
                           140.51-1.212E-01 ?(  6.481E-01 1.55E+02 8.93E+01 G  
 
BA-133   F  -2.3308E-01                                      3.85E+03             
                           356.00-2.331E-01 ?(  1.301E+00 1.59E+02 6.20E+01 G  
                           302.85-7.945E-01 &   3.739E+00 1.35E+02 1.83E+01 G  
                           383.84-7.472E-02 %   8.396E+00 3.04E+03 8.94E+00 GA 
                            80.99 8.838E-01 *   2.068E+00 7.05E+01 3.41E+01 GA 
 
CS-134   I  -1.3868E-01                                      7.54E+02             
                           604.71-2.859E-01 ?(  1.278E+00 1.29E+02 9.76E+01 G  
                           795.87-6.596E-03 %   1.281E+00 5.09E+03 8.55E+01 G  
                           569.32 7.960E-01 &(  5.370E+00 1.86E+02 1.54E+01 G  
                           801.95-1.433E+00 +   1.316E+01 2.51E+02 8.69E+00 G  
                           563.24 1.646E-01 %   9.880E+00 1.58E+03 8.35E+00 G  
 
CS-137   I   1.6409E-01                                      1.10E+04             
                           661.66 1.641E-01 ?(  1.104E+00 1.85E+02 8.52E+01 G  
 
CE-139   F  -3.0689E-02                                      1.38E+02             
                           165.85-3.069E-02 &(  9.834E-01 9.21E+02 7.99E+01 G  
 
Ba-140   I   5.9940E-01                                      1.28E+01             
                           537.26 1.626E-01 ?(  3.114E+00 5.07E+02 2.44E+01 G  
                           162.66 2.312E+00 ?(  8.820E+00 1.12E+02 6.22E+00 G  
                           304.85-1.102E+00 &   1.586E+01 3.99E+02 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 10
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -1.2124E-01                                      3.25E+01             
                           145.44-1.212E-01 ?(  1.262E+00 2.99E+02 4.82E+01 G  
 
CE-144   I   1.8803E-01                                      2.85E+02             
                           133.54 1.880E-01 ?(  4.669E+00 7.00E+02 1.11E+01 G  
 
EU-152   F   5.1934E-01                                      4.94E+03             
                           344.29-3.473E-02 %(  2.569E+00 2.00E+03 2.65E+01 G  
                          1112.07 0.000E+00 +   4.047E+00 1.00E+03 1.36E+01 G  
                           121.78 2.389E-01 &(  1.899E+00 2.29E+02 2.86E+01 G  
                           778.92-7.532E-01 +   9.294E+00 3.36E+02 1.29E+01 G  
                           964.11 2.073E+00 ?(  8.730E+00 1.19E+02 1.46E+01 G  
                           244.69-1.523E+00 +   1.023E+01 1.93E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   9.163E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   8.7717E-01                                      3.14E+03             
                           873.23-3.335E-01 ?(  9.717E+00 7.72E+02 1.23E+01 G  
                           123.10-1.598E-03 &   1.349E+00 2.38E+04 4.08E+01 G  
                          1274.54 0.000E+00 +   1.769E+00 1.00E+03 3.52E+01 G  
                           723.36-1.573E+00 +   6.426E+00 1.18E+02 2.02E+01 G  
                          1004.77-2.662E-01 +   6.966E+00 6.87E+02 1.80E+01 G  
                           996.33 2.279E+00 ?(  1.108E+01 1.35E+02 1.06E+01 G  
 
EU-155   I   4.9805E-01                                      1.81E+03             
                           105.31 4.980E-01 ?(  2.627E+00 1.53E+02 2.12E+01 G  
                            86.54-8.591E-01 &   2.520E+00 8.76E+01 3.07E+01 G  
 
HF-181   F   2.1000E-01                                      4.24E+01             
                           482.00 1.485E-01 ?(  1.028E+00 1.93E+02 8.05E+01 G  
                           133.02-4.235E-03 %   1.011E+00 6.59E+03 4.33E+01 G  
                           345.83 5.383E-01 ?(  4.260E+00 2.19E+02 1.51E+01 G  
                           136.30-1.285E+00 &   8.489E+00 1.90E+02 5.85E+00 G  
 
Ta-182   F   1.7445E+00                                      1.14E+02             
                          1121.30 1.982E+00  (  4.195E+00 6.44E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   5.854E+00 1.00E+03 2.70E+01 G  
                          1189.05 1.232E+00 &(  8.172E+00 1.80E+02 1.62E+01 G  
 
Hg-203   F   1.4643E-01                                      4.66E+01             
                           279.20 1.464E-01 &(  8.284E-01 1.61E+02 8.15E+01 G  
 
TL-208   N   1.5660E+00                                      6.98E+02             
                           583.02 1.566E+00  (P 7.467E-01 1.64E+01 8.45E+01 G  
                           277.28 2.703E+00 +   1.031E+01 1.11E+02 6.31E+00 G  
                           860.56 3.414E-01 -   8.967E+00 6.91E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 11
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   3.2861E-01                                      1.07E+02             
                           898.04 3.286E-01 ?(  1.159E+00 1.01E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   2.904E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      1.6865E+03                                      5.33E+03             
                           263.70 1.687E+03 ?(  8.213E+03 1.38E+02 6.00E-03   K
 
Cd-109   F   7.8231E+00                                      4.53E+02             
                            88.04 7.823E+00  (  1.513E+01 5.90E+01 3.79E+00 G  
 
PB-210   N   2.0724E+00                                      8.14E+03             
                            46.54 2.072E+00 ?(P 2.836E+01 4.40E+01 4.25E+00 G  
 
PB-212   N   3.3350E+00                                      6.98E+02             
                           238.63 3.335E+00  (P 1.726E+00 1.60E+01 4.33E+01 G  
                           300.03-5.079E-01 % P 2.688E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   5.1259E+00                                      5.84E+05             
                           351.93 5.126E+00  (P 1.740E+00 1.48E+01 3.76E+01 G  
                           295.09 2.678E+00 - P 4.079E+00 3.62E+01 1.93E+01 G  
                           242.00 6.933E+00   P 8.502E+00 3.44E+01 7.43E+00 GA 
 
BI-207   C   9.0167E-03                                      1.18E+04             
                           569.70 9.017E-03 %(  8.917E-01 2.61E+03 9.77E+01 G  
                          1063.66 0.000E+00 -   1.765E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   5.5763E+00                                      6.98E+02             
                           727.17 5.576E+00  (  1.194E+01 6.51E+01 7.55E+00 G  
                           785.42-1.047E+00 %   9.433E+01 2.40E+03 1.28E+00 GA 
 
BI-214   N   5.9681E+00                                      5.84E+05             
                           609.31 5.968E+00  (P 1.757E+00 1.38E+01 4.61E+01 G  
                          1120.29 4.540E+00 - P 9.713E+00 5.34E+01 1.51E+01 G  
                          1764.49-9.173E-02 % P 5.409E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   1.0988E-01                                      1.10E+09             
                           265.83 1.099E-01 &(  1.258E+00 3.19E+02 5.00E+01 G  
                           304.90-6.894E-02 +   2.291E+00 9.06E+02 2.80E+01 G  
 
RA-224   N   5.7210E+00                                      6.98E+02             
                           240.99 5.721E+00  (  2.198E+01 1.13E+02 4.10E+00 G  
 
AC-228   N   3.3993E+00                                      2.10E+03             
                           911.07 2.107E+00 ?(  3.619E+00 5.42E+01 2.90E+01 G  
                           968.97 3.071E+00 ?(  7.405E+00 7.22E+01 1.75E+01 G  
                           338.32 6.998E+00  (  4.398E+00 2.94E+01 1.20E+01 G  
                            93.35 5.264E+00     1.151E+01 6.62E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 12
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   8.1486E-01                                      7.95E+03             
                           235.97 1.604E-01 %(  8.304E+00 1.49E+03 1.23E+01 G  
                            50.14-5.507E-01 +   1.119E+01 5.74E+02 8.00E+00 G  
                           256.24 1.965E+00 ?(  1.008E+01 1.48E+02 7.00E+00 G  
 
TH-229   N  -2.1568E-01                                      2.68E+06             
                           193.51-2.157E-01 %(  1.338E+01 1.73E+03 4.40E+00 G  
                           210.85-2.074E-01 %   2.262E+01 3.06E+03 2.99E+00 G  
 
TH-234   N   3.5337E+00                                      1.63E+12             
                            63.29 2.560E+00  (P 2.481E+01 5.81E+01 3.81E+00 G  
                            92.59 4.198E+00  (P 1.312E+01 3.54E+01 5.58E+00 G  
 
PA-231   N  -5.6916E+00                                      1.20E+07             
                           302.65-5.692E+00 &(  2.471E+01 1.25E+02 2.88E+00 G  
                           300.07 0.000E+00 +   3.561E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   3.5372E-01                                      7.82E+08             
                           312.01-3.688E-01 ?(  1.790E+00 1.38E+02 3.60E+01 G  
                           300.18 4.549E+00  (  9.308E+00 6.24E+01 6.20E+00 G  
 
PA-234   N   6.5631E-01                                      1.63E+12             
                           131.29 1.894E-01 ?(  2.853E+00 4.27E+02 1.80E+01 G  
                           946.02-7.783E-01 +   9.964E+00 3.46E+02 1.34E+01 G  
                           569.47 1.681E+00 ?(  9.508E+00 1.56E+02 8.20E+00 G  
                           883.24-1.132E+00 +   1.167E+01 2.77E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.687E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -4.1671E+01                                      1.63E+12             
                          1001.00-4.167E+01 &(P 1.880E+02 2.02E+02 8.37E-01 G  
                           766.41-3.203E+00 % P 3.640E+02 2.89E+02 2.94E-01 G  
 
U-235    N   1.5112E+00                                      2.57E+11             
                           143.79 6.501E-01 ?(  5.251E+00 2.32E+02 1.10E+01 G  
                           205.33 2.766E+00 *(  1.340E+01 1.41E+02 5.01E+00 G  
                           163.38 2.132E+00 ?(  1.132E+01 1.54E+02 5.08E+00 G  
 
AM-241   T  -2.7025E-01                                      1.58E+05             
                            59.54-2.703E-01 ?(  2.520E+00 2.70E+02 3.59E+01 G  
 
Np-237   F   1.4539E+00                                      2.14E+06             
                            86.49 1.454E+00  (  5.009E+00 1.02E+02 1.31E+01 G  
 
Ir-192   F   6.2449E-01                                      7.40E+01             
                           316.49 3.721E-01 ?(  4.426E-01 4.10E+01 8.70E+01 G  
                           468.06 0.000E+00 &   1.885E+00 1.00E+03 5.18E+01 G  
                           308.44-2.860E-01 -   2.090E+00 2.05E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 13
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 1.353E+00  (  2.690E+00 6.06E+01 3.02E+01 G  
 
Cs-136   F   1.6256E-01                                      1.30E+01             
                           818.50 1.929E-01 &(  1.059E+00 1.52E+02 1.00E+02 G  
                          1048.07-3.638E-01 +   1.778E+00 1.37E+02 8.00E+01 G  
                           340.57 9.795E-02 ?(  1.693E+00 4.80E+02 4.69E+01 G  
 
Np-239   T  -4.4296E-01                                      2.36E+00             
                           103.70 4.941E-01 &   2.285E+00 1.35E+02 2.40E+01 X  
                           106.13-4.430E-01 &(  2.613E+00 1.71E+02 2.27E+01 G  
                            99.50-1.173E-03 %   3.203E+00 7.61E+04 1.50E+01 X  
 
Nd-147      -7.0630E-01                                      1.11E+01             
                           531.00-7.063E-01 ?(  6.896E+00 2.69E+02 1.30E+01 G  
                            91.10 7.322E-02 %   2.707E+00 1.07E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 14
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.13        49.        -2.    -0.001   574.17  -5.507E-01   
 AM-241      59.04        81.        -5.    -0.003   269.67  -2.703E-01   
 TH-234      63.19       102.         5.     0.003    58.07   2.560E+00  P
 BA-133      80.66        83.        19.     0.011    70.54   8.838E-01   
 EU-155      85.25       108.       -17.    -0.010    87.62  -8.591E-01   
 TH-234      92.78       102.        16.     0.009    35.39   4.198E+00  P
 Gd-153      97.02        42.         8.     0.005   118.38   3.941E-01   
 Gd-153     103.13        60.         7.     0.004   168.37   4.423E-01   
 Np-239     103.49        58.         8.     0.005   134.96   4.941E-01   
 EU-155     105.32        60.         7.     0.004   153.39   4.980E-01   
 Np-239     106.35        69.        -7.    -0.004   171.48  -4.430E-01   
 EU-152     122.24        56.         5.     0.003   228.56   2.389E-01   
 PA-234     132.19        48.         2.     0.001   426.77   1.894E-01   
 CE-144     133.32        48.         1.     0.001   700.35   1.880E-01   
 HF-181     134.34        43.        -5.    -0.003   189.50  -1.285E+00   
 CO-57      134.61        45.        -5.    -0.003   211.79  -6.427E-01   
 Tc-99m     140.76        55.        -7.    -0.004   155.14  -1.212E-01   
 U-235      144.22        56.         5.     0.003   232.16   6.501E-01   
 CE-141     145.43        63.        -4.    -0.002   298.71  -1.212E-01   
 Ba-140     163.01        43.         9.     0.005   111.60   2.312E+00   
 U-235      162.88        48.         7.     0.004   153.73   2.132E+00   
 CE-139     165.85        94.        -1.    -0.001   921.17  -3.069E-02   
 U-235      205.93        48.         7.     0.004   140.71   2.766E+00   
 EU-152     245.21        50.        -5.    -0.003   193.28  -1.523E+00   
 TH-227     257.38        37.         6.     0.003   147.77   1.965E+00   
 Cd-113m    265.98        16.         4.     0.002   137.57   1.687E+03   
 BI-210M    266.09        27.         2.     0.001   319.46   1.099E-01   
 Hg-203     279.69        29.         5.     0.003   161.43   1.464E-01   
 PA-233     300.32        18.        11.     0.006    62.39   4.549E+00   
 PA-231     301.89        29.        -6.    -0.004   125.29  -5.692E+00   
 BA-133     301.49        26.        -6.    -0.003   135.01  -7.945E-01   
 Ba-140     305.07        26.        -2.    -0.001   398.88  -1.102E+00   
 BI-210M    305.45        23.        -1.     0.000   905.76  -6.894E-02   
 PA-233     313.18        22.        -5.    -0.003   138.36  -3.688E-01   
 CR-51      320.22        18.        10.     0.006    64.66   2.833E+00   
 Cs-136     340.37        30.         2.     0.001   480.46   9.795E-02   
 HF-181     346.03        18.         3.     0.002   219.44   5.383E-01   
 BA-133     355.20        29.        -5.    -0.003   159.23  -2.331E-01   
 I-131      365.32        14.         6.     0.003    94.14   2.268E-01   
 SN-113     391.45        16.         3.     0.002   201.08   1.462E-01   
 SB-125     427.13        14.         1.     0.001   456.41   1.353E-01   
 AG-108M    432.53        16.        -3.    -0.002   189.90  -1.183E-01   
 SB-125     462.85        10.         5.     0.003   106.03   1.644E+00   
 PM-144     476.31        17.        -2.    -0.001   340.08  -1.552E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 15
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BE-7       477.94        18.         1.     0.000   767.32   2.781E-01   
 HF-181     481.96        18.         3.     0.002   192.67   1.485E-01   
 La-140     483.60         8.        -1.     0.000   492.12  -6.890E-02   
 RU-103     497.29        16.         3.     0.002   183.00   1.361E-01   
 RH-106     511.24        19.        23.     0.013    34.27   4.406E+00   
 Nd-147     530.80        18.        -2.    -0.001   268.63  -7.063E-01   
 Ba-140     537.79        12.         1.     0.001   507.30   1.626E-01   
 CS-134     568.84        13.         3.     0.002   185.78   7.960E-01   
 PA-234     568.84        11.         3.     0.002   156.45   1.681E+00   
 SB-125     599.30        17.         3.     0.001   235.76   6.307E-01   
 CS-134     604.94        29.        -6.    -0.003   128.86  -2.859E-01   
 RU-103     611.01        25.         1.     0.000   976.03   5.661E-01   
 AG-108M    615.08        20.        -4.    -0.002   165.32  -2.010E-01   
 PM-144     619.06        17.        -2.    -0.001   274.95  -1.014E-01   
 SB-125     633.81        11.         1.     0.001   487.05   3.978E-01   
 I-131      636.82        11.         4.     0.002   113.72   2.902E+00   
 CS-137     661.85        13.         3.     0.002   185.48   1.641E-01   
 NB-94      702.08        21.         1.     0.001   614.62   5.485E-02   
 SB-124     722.68        21.        -5.    -0.003   128.33  -2.575E+00   
 AG-108M    722.68        21.        -5.    -0.003   128.32  -3.065E-01   
 EU-154     722.65        23.        -6.    -0.003   117.73  -1.573E+00   
 ZR-95      722.76        18.        -5.    -0.003   131.10  -5.731E-01   
 BI-212     727.31        10.         8.     0.004    65.10   5.576E+00   
 pm-146     734.67        11.        -3.    -0.002   184.88  -6.394E-01   
 ZR-95      757.21        15.         3.     0.001   214.60   2.613E-01   
 AG-110M    763.57        15.        -1.     0.000   672.32  -2.030E-01   
 EU-152     779.56        17.        -2.    -0.001   336.45  -7.532E-01   
 CS-134     802.22        14.        -2.    -0.001   250.59  -1.433E+00   
 CO-58      811.07        15.        -3.    -0.002   164.17  -1.993E-01   
 Cs-136     818.80        11.         3.     0.002   152.21   1.929E-01   
 MN-54      834.96        19.        -2.    -0.001   378.43  -9.747E-02   
 EU-154     873.16        13.        -1.     0.000   771.58  -3.335E-01   
 PA-234     883.06        11.        -2.    -0.001   276.87  -1.132E+00   
 AG-110M    884.36        11.        -2.    -0.001   255.38  -1.587E-01   
 y-88       899.88        10.         5.     0.003   101.01   3.286E-01   
 AG-110M    937.40        15.        -3.    -0.002   205.08  -5.327E-01   
 PA-234     945.73        15.        -2.    -0.001   346.32  -7.783E-01   
 EU-152     964.28        13.         5.     0.003   119.34   2.073E+00   
 EU-154     997.18        10.         4.     0.002   135.28   2.279E+00   
 PA-234M    999.55        19.        -5.    -0.003   201.93  -4.167E+01  P
 EU-154    1005.61        11.        -1.     0.000   686.97  -2.662E-01   
 Cs-136    1053.18        14.        -4.    -0.002   137.40  -3.638E-01   
 RH-106    1049.72        19.        -4.    -0.002   184.26  -1.616E+01   
 Ga-68     1077.06         7.         1.     0.001   326.13   3.083E+00   
 ZN-65     1116.39        24.        -6.    -0.003   123.38  -8.779E-01   
 Sc-46     1120.24         8.        11.     0.006    47.51   8.241E-01   
 CO-60     1173.15         7.         5.     0.003    89.71   3.806E-01   
 Co-56     1238.92        17.         1.     0.000   909.20   8.043E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 16
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1291.76        18.        -2.    -0.001   271.07  -4.492E-01   
 CO-60     1331.48        11.        -3.    -0.002   151.67  -2.949E-01   
 Co-56     1771.68         8.        -2.    -0.001   207.93  -1.488E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.7807E-01    2.7807E-01    7.673E+02%                7.90E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.23E-01
 K-40         1.6680E+02    1.6680E+02    7.422E+00%                1.20E+01
 Sc-46  #A    4.1205E-01    4.1205E-01    4.751E+01%                1.38E+00
 CR-51  #A    2.8331E+00    2.8331E+00    6.466E+01%                6.04E+00
 MN-54  #A   -9.7474E-02   -9.7474E-02    3.784E+02%                1.35E+00
 FE-59  #A   -4.1941E-02   -4.1941E-02    1.652E+03%                2.63E+00
 Co-56  #A    2.2613E-02    2.2613E-02    9.092E+02%                1.11E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.20E-01
 CO-58  #A   -1.9930E-01   -1.9930E-01    1.642E+02%                1.17E+00
 CO-60  #A    4.2720E-02    4.2720E-02    8.811E+01%                1.61E+00
 ZN-65  #A   -8.7788E-01   -8.7788E-01    1.234E+02%                3.77E+00
 NB-94  #A    5.4845E-02    5.4845E-02    6.146E+02%                1.24E+00
 ZR-95  #A    2.6134E-01    2.6134E-01    2.146E+02%                2.04E+00
 NB-95  #A    2.4328E-03    2.4328E-03    1.233E+04%                1.14E+00
 RU-103 #A    1.3609E-01    1.3609E-01    1.830E+02%                8.95E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.72E+00
 AG-108M#A   -1.1828E-01   -1.1828E-01    1.899E+02%                8.09E-01
 AG-110M#A   -1.5872E-01   -1.5872E-01    2.554E+02%                1.51E+00
 SN-113 #A    1.4625E-01    1.4625E-01    2.011E+02%                1.06E+00
 SB-124 #A   -3.9342E-03   -3.9342E-03    6.969E+03%                1.03E+00
 SB-125 #A    5.3411E-01    5.3411E-01    1.060E+02%                2.30E+00
 I-131  #A    4.4259E-01    4.4260E-01    7.382E+01%                7.35E-01
 Gd-153 #A    4.1437E-01    4.1437E-01    1.029E+02%                1.60E+00
 Ga-68  #A    3.0757E+00    3.0825E+00    3.261E+02%                3.88E+01
 Tc-99m #A   -1.2117E-01   -1.2122E-01    1.551E+02%                6.48E-01
 BA-133 #A   -2.3308E-01   -2.3308E-01    1.592E+02%                1.30E+00
 CS-134 #A   -1.3868E-01   -1.3868E-01    1.130E+02%                1.28E+00
 CS-137 #A    1.6409E-01    1.6409E-01    1.855E+02%                1.10E+00
 CE-139 #A   -3.0689E-02   -3.0689E-02    9.212E+02%                9.83E-01
 Ba-140 #A    5.9940E-01    5.9940E-01    1.116E+02%                3.11E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.97E-01
 CE-141 #A   -1.2124E-01   -1.2124E-01    2.987E+02%                1.26E+00
 CE-144 #A    1.8803E-01    1.8803E-01    7.003E+02%                4.67E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.04E+00
 EU-152 #A    5.1934E-01    5.1934E-01    1.193E+02%                2.57E+00
 EU-154 #A    8.7717E-01    8.7717E-01    1.353E+02%                9.72E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:03:25 PMPage 17
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140325.An1            
                                                                                 
 EU-155 #A    4.9805E-01    4.9805E-01    1.534E+02%                2.63E+00
 HF-181 #A    2.1000E-01    2.1000E-01    1.460E+02%                1.03E+00
 Ta-182  A    1.7445E+00    1.7445E+00    6.437E+01%                4.20E+00
 Hg-203 #A    1.4643E-01    1.4643E-01    1.614E+02%                8.28E-01
 TL-208       1.5660E+00    1.5660E+00    1.992E+01%                7.47E-01
 pm-146 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.28E+00
 y-88   #A    3.2861E-01    3.2861E-01    1.010E+02%                1.16E+00
 Cd-113m#A    1.6865E+03    1.6865E+03    1.376E+02%                8.21E+03
 Cd-109  A    7.8231E+00    7.8231E+00    5.901E+01%                1.51E+01
 PB-210 #A    2.0724E+00    2.0724E+00    3.621E+02%                2.84E+01
 PB-212       3.3350E+00    3.3350E+00    1.834E+01%                1.73E+00
 PB-214       5.1259E+00    5.1259E+00    1.654E+01%                1.74E+00
 BI-207 #A    9.0167E-03    9.0167E-03    2.614E+03%                8.92E-01
 BI-212 #A    5.5763E+00    5.5763E+00    6.510E+01%                1.19E+01
 BI-214       5.9681E+00    5.9681E+00    1.533E+01%                1.76E+00
 BI-210M#A    1.0988E-01    1.0988E-01    3.195E+02%                1.26E+00
 RA-224  A    5.7210E+00    5.7210E+00    1.132E+02%                2.20E+01
 AC-228  A    3.3993E+00    3.3993E+00    2.944E+01%                3.62E+00
 TH-227 #A    8.1486E-01    8.1486E-01    1.478E+02%                8.30E+00
 TH-229 #A   -2.1568E-01   -2.1568E-01    1.730E+03%                1.34E+01
 TH-234 #A    3.5337E+00    3.5337E+00    8.796E+01%                2.48E+01
 PA-231 #A   -5.6916E+00   -5.6916E+00    1.253E+02%                2.47E+01
 PA-233 #A    3.5372E-01    3.5372E-01    6.239E+01%                1.79E+00
 PA-234 #A    6.5631E-01    6.5631E-01    1.564E+02%                2.85E+00
 PA-234M#A   -4.1671E+01   -4.1671E+01    2.850E+02%                1.88E+02
 U-235  #A    1.5112E+00    1.5112E+00    1.040E+02%                5.25E+00
 AM-241 #A   -2.7025E-01   -2.7025E-01    2.697E+02%                2.52E+00
 Np-237  A    1.4539E+00    1.4539E+00    1.020E+02%                5.01E+00
 Ir-192       6.2449E-01    6.2449E-01    3.658E+01%                4.43E-01
 Cs-136 #A    1.6256E-01    1.6256E-01    1.522E+02%                1.06E+00
 Np-239 #A   -4.4294E-01   -4.4296E-01    1.715E+02%                2.61E+00
 Nd-147 #A   -7.0629E-01   -7.0630E-01    2.686E+02%                6.90E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.5 keV)     1.964E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.5 keV) 1.9639096E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140329 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-16-E 
             Detector: Ge 3 SN/131        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-16-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 17:13         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 17:14:33      Real Time: 1804   sec
        Analysis Time: 2/5/2014 17:45         Dead Time: 0.21   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.507E-01          690.5     1.731E+00    1.731E+00    6.388E+00
NA-22     -1.002E-02         4071.0     4.079E-01    4.079E-01    1.506E+00
K-40       1.372E+02            7.2     9.946E+00    1.218E+01    1.213E+01
Sc-46      8.088E-01           29.6     2.395E-01    2.431E-01    8.556E-01
CR-51      2.148E+00           88.2     1.895E+00    1.899E+00    6.417E+00
MN-54      0.000E+00         1000.0     1.077E-01    1.077E-01    1.094E+00
FE-59      2.497E-01          111.3     2.781E-01    2.783E-01    2.515E+00
Co-56     -8.097E-02          311.6     2.522E-01    2.523E-01    9.278E-01
CO-57      3.035E-02          564.0     1.712E-01    1.712E-01    5.984E-01
CO-58      1.440E-02         1648.0     2.374E-01    2.374E-01    8.950E-01
CO-60      6.121E-02           85.8     5.250E-02    5.259E-02    1.363E+00
ZN-65     -9.856E-01          107.2     1.057E+00    1.058E+00    3.605E+00
NB-94      1.050E-01           92.8     9.739E-02    9.755E-02    9.748E-01
ZR-95      3.328E-02         1249.0     4.157E-01    4.157E-01    1.563E+00
NB-95     -1.808E-01          155.2     2.807E-01    2.809E-01    9.919E-01
RU-103     0.000E+00         1000.0     1.142E-01    1.142E-01    1.119E+00
RH-106     6.200E-03        32680.0     2.026E+00    2.026E+00    7.637E+00
AG-108M   -6.809E-02          297.7     2.027E-01    2.027E-01    7.324E-01
AG-110M    2.397E-01          108.9     2.609E-01    2.612E-01    1.266E+00
SN-113    -4.364E-02          696.9     3.042E-01    3.042E-01    1.100E+00
SB-124    -1.219E-02         2225.0     2.711E-01    2.711E-01    9.860E-01
SB-125     3.455E-01           87.4     3.019E-01    3.024E-01    2.553E+00
I-131      2.586E-01          130.8     3.383E-01    3.386E-01    9.065E-01
Gd-153    -1.584E-01          274.2     4.343E-01    4.344E-01    1.517E+00
Ga-68      4.461E+00          248.9     1.110E+01    1.110E+01    4.047E+01
Tc-99m     1.465E-01          119.3     1.746E-01    1.748E-01    5.948E-01
BA-133     1.758E-01           88.2     1.550E-01    1.553E-01    1.339E+00
CS-134    -2.880E-01           87.6     2.522E-01    2.526E-01    1.216E+00
CS-137    -2.848E-01          110.5     3.147E-01    3.151E-01    1.088E+00
CE-139     1.700E-01          120.3     2.045E-01    2.051E-01    6.968E-01
Ba-140     7.812E-02          367.8     2.873E-01    2.874E-01    2.933E+00
La-140     0.000E+00         1000.0     1.520E-01    1.520E-01    7.069E-01
CE-141     4.489E-01           69.7     3.128E-01    3.136E-01    1.038E+00
CE-144    -1.178E+00          137.5     1.619E+00    1.620E+00    5.504E+00
PM-144     0.000E+00         1000.0     1.645E-01    1.645E-01    8.027E-01
EU-152     1.826E+00           52.3     9.555E-01    9.602E-01    2.349E+00
EU-154     7.105E-01          102.6     7.291E-01    7.300E-01    8.295E+00
EU-155     1.077E+00           44.3     4.768E-01    4.804E-01    2.968E+00
HF-181     2.126E-01           48.1     1.022E-01    1.028E-01    1.027E+00
Ta-182    -4.133E-01           73.7     3.044E-01    3.051E-01    1.162E+00
Hg-203     4.188E-02          388.8     1.628E-01    1.628E-01    5.923E-01
TL-208     2.126E+00           18.3     3.897E-01    4.050E-01    7.564E-01
pm-146     1.191E-01          180.6     2.151E-01    2.152E-01    2.409E+00
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y-88      -2.077E-01          170.2     3.536E-01    3.538E-01    1.250E+00
Cd-113m    0.000E+00         1000.0     2.927E+03    2.927E+03    1.371E+04
Cd-109    -4.073E-01         1593.0     6.487E+00    6.487E+00    2.224E+01
PB-210     1.281E+01           53.3     6.827E+00    6.869E+00    2.296E+01
PB-212     6.263E+00           10.5     6.547E-01    7.699E-01    1.555E+00
PB-214     1.248E+01            7.7     9.645E-01    1.162E+00    2.045E+00
BI-207     1.001E-01          204.3     2.045E-01    2.046E-01    7.864E-01
BI-212     4.899E+00           67.4     3.303E+00    3.312E+00    1.094E+01
BI-214     1.236E+01            8.6     1.069E+00    1.247E+00    1.818E+00
BI-210M   -4.022E-01          101.3     4.074E-01    4.081E-01    1.383E+00
RA-224     1.217E+01           52.1     6.341E+00    6.389E+00    2.065E+01
AC-228     7.256E+00           16.1     1.165E+00    1.223E+00    1.745E+00
TH-227    -9.466E-03          533.8     5.053E-02    5.053E-02    1.445E+01
TH-229    -2.408E-01         1810.0     4.359E+00    4.359E+00    1.529E+01
TH-234     6.093E+00           59.5     3.623E+00    3.637E+00    2.428E+01
PA-231     1.150E+01           50.4     5.800E+00    5.834E+00    2.315E+01
PA-233     1.356E+00           52.3     7.087E-01    7.125E-01    1.610E+00
PA-234     9.826E-01           95.0     9.334E-01    9.348E-01    3.036E+00
PA-234M   -2.214E+01          202.8     4.490E+01    4.491E+01    1.593E+02
U-235      7.641E-01          130.8     9.990E-01    9.998E-01    5.225E+00
AM-241     2.091E-01          359.8     7.523E-01    7.524E-01    2.588E+00
Np-237     4.047E+00           44.3     1.792E+00    1.806E+00    5.794E+00
Ir-192     1.973E+00           11.8     2.324E-01    2.601E-01    6.510E-01
Cs-136     5.819E-02           97.5     5.675E-02    5.685E-02    1.045E+00
Np-239     9.876E-01           66.8     6.593E-01    6.620E-01    2.181E+00
Nd-147     6.763E-01          196.3     1.328E+00    1.328E+00    4.822E+00
-----------------------------------------------------------------------------
Total      2.501E+02

      Analyst: Rachel Mueller                     
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-16-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140329.An1

 Acquisition information
        Start time:                 2/5/2014 5:14:33 PM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.21 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 5:13:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:15 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0956

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.51       22.  24.35   0.77  2.214E-02    46.54   4.250    PBC<MDA PB210 
    50.11        2. 533.77   0.82  2.503E-02    50.14   8.000    PBC<MDA TH227 
    59.70        4. 359.77   0.83  3.182E-02    59.54  35.900    PBC<MDA AM241 
    63.32       36.  37.79   0.80  3.419E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  8.441E+00 TH234 
    74.78      139.  14.18   0.85  3.992E-02
    77.09      154.  12.94   0.85  4.082E-02
    86.92       42.  44.27   0.86  4.369E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.726E+00 EU155 
    86.92       42.  44.25   0.86  4.370E-02    86.49  13.100  4.049E+00 Np237 
                                                86.54  30.700  1.727E+00 EU155 
    92.57       53.  29.97   0.87  4.503E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.169E+01 AC228 
                                                92.59   5.584  5.766E+00 TH234 
    92.61       23.  34.82   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.20        3. 351.07   0.87  4.577E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  2.056E-01 Np239 
   104.45       17.  86.94   0.88  4.605E-02   103.70  24.000    PBC<MDA Np239 
                                               106.13  22.700  8.827E-01 Np239 
                                               103.70  24.000  8.365E-01 Np239 
                                               103.20  21.800  9.211E-01 Gd153 
   104.46       19.  66.76   0.88  4.614E-02   103.70  24.000    PBC<MDA Np239 
                                               106.13  22.700  9.876E-01 Np239 
                                               106.13  22.700  9.876E-01 Np239 
   105.95        2. 628.72   0.88  4.612E-02
   121.03        2. 564.02   0.90  4.564E-02   122.06  85.600    PBC<MDA CO57  
                                               121.78  28.580  9.085E-02 EU152 
   121.72        6. 212.77   0.90  4.566E-02
   123.06        3. 432.72   0.90  4.555E-02   123.10  40.790    PBC<MDA EU154 
   131.43       14.  95.00   0.91  4.467E-02   131.29  18.000    PBC<MDA PA234 
   135.41       21.  48.07   0.91  4.445E-02   136.30   5.850  4.544E+00 HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   141.63       10. 119.25   0.92  4.337E-02   140.51  89.300    PBC<MDA Tc99m 
   143.95       -1. 207.34   0.92  4.285E-02   143.79  10.960    PBC<MDA U235  
   145.41       17.  69.67   0.92  4.257E-02   145.44  48.200    PBC<MDA CE141 
   161.18        3. 367.83   0.94  3.943E-02   162.66   6.220    PBC<MDA Ba140 
   163.70       10. 130.75   0.94  3.929E-02   163.38   5.080    PBC<MDA U235  
   166.17       10. 120.26   0.94  3.963E-02   165.85  79.900    PBC<MDA CE139 
   238.61      164.   9.53   1.02  3.105E-02   238.63  43.300  6.264E+00 PB212 
   240.96       28.  52.09   1.02  3.084E-02   240.99   4.100    PBC<MDA RA224 
   241.75       59.  22.05   1.02  3.078E-02   242.00   7.430  1.277E+01 PB214 
   277.64        3. 186.11   1.06  2.801E-02   277.28   6.310    PBC<MDA TL208 
   279.56        2. 388.77   1.06  2.788E-02   279.20  81.460    PBC<MDA Hg203 
   295.20      138.  11.33   1.26  2.682E-02   295.09  19.300  1.372E+01 PB214 
                                               295.95  30.160  9.470E+00 Ir192 
                                               295.95  30.160  9.470E+00 Ir192 
   299.79       18.  55.12   1.08  2.651E-02   300.03   3.280  1.158E+01 PB212 
                                               300.07   2.460  1.544E+01 PA231 
                                               300.18   6.200  6.128E+00 PA233 
   299.79       18.  55.12   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.544E+01 PA231 
                                               300.18   6.200  6.128E+00 PA233 
   299.79       18.  56.43   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.522E+01 PA231 
                                               300.18   6.200  6.040E+00 PA233 
   303.16       11.  88.20   1.08  2.635E-02   302.65   2.880  7.893E+00 PA231 
                                               302.85  18.330  1.241E+00 BA133 
   303.17       11.  84.45   1.08  2.636E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.279E+00 BA133 
   312.93        9.  88.86   1.09  2.581E-02   312.01  36.000    PBC<MDA PA233 
   321.25       10.  88.22   1.10  2.536E-02   320.08   9.940    PBC<MDA CR51  
   338.43       42.  27.09   1.39  2.439E-02   338.32  12.010  7.965E+00 AC228 
   344.42       16.  52.34   1.12  2.409E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  1.394E+00 EU152 
   352.01      206.   8.75   0.81  2.372E-02   351.93  37.600  1.185E+01 PB214 
   364.36        4. 205.52   1.14  2.315E-02   364.48  81.700    PBC<MDA I131  
   463.11        9.  87.37   1.24  1.951E-02   463.37  10.470    PBC<MDA SB125 
   510.92       56.  20.13   1.29  1.815E-02   511.86  20.000  8.644E+00 RH106 
                                               511.86  20.000  8.644E+00 RH106 
   530.37        3. 196.32   1.31  1.767E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  6.763E-01 Nd147 
   569.37        3. 241.16   1.34  1.679E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.056E+00 PA234 
                                               569.70  97.740  8.864E-02 BI207 
   569.49        2. 280.40   1.34  1.680E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.272E-01 PA234 
                                               569.70  97.740  7.781E-02 BI207 
   569.52        2. 276.02   1.34  1.679E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.370E-01 PA234 
                                               569.70  97.740  7.863E-02 BI207 
   583.22       50.  16.91   1.03  1.651E-02   583.02  84.500  1.983E+00 TL208 
   609.45      181.   7.83   1.21  1.598E-02   609.31  46.090  1.236E+01 BI214 
                                               610.30   5.750  1.096E+02 RU103 
                                               610.30   5.750  1.096E+02 RU103 
   638.23        4. 161.95   1.41  1.547E-02   636.97   7.170    PBC<MDA I131  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   726.96        9.  67.41   1.49  1.402E-02   727.17   7.550    PBC<MDA BI212 
   735.00        3. 180.63   1.50  1.390E-02   735.72  22.500    PBC<MDA pm146 
   785.35        2. 399.98   1.55  1.323E-02   785.42   1.280    PBC<MDA BI212 
   795.14       10.  67.62   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
   801.94        2. 263.71   1.56  1.303E-02   801.95   8.690    PBC<MDA CS134 
   860.56        9.  58.80   1.61  1.236E-02   860.56  12.420    PBC<MDA TL208 
   872.13        5.  92.76   1.62  1.224E-02   871.10  99.890    PBC<MDA NB94  
   887.31        2. 268.63   1.64  1.205E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  8.580E-02 Sc46  
   910.96       43.  17.25   0.36  1.183E-02   911.07  29.000  6.962E+00 AC228 
   937.83        5. 139.69   1.68  1.158E-02   937.49  34.360    PBC<MDA AG110M
   964.58        8. 100.93   1.71  1.133E-02   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  2.608E+00 EU152 
   969.08       16.  53.00   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
   996.39        6. 102.61   1.74  1.105E-02   996.33  10.600    PBC<MDA EU154 
  1005.42        2. 351.08   1.74  1.098E-02  1004.77  18.010    PBC<MDA EU154 
  1046.69        5.  97.52   1.78  1.063E-02  1048.07  80.000    PBC<MDA Cs136 
  1065.15        2. 301.21   1.80  1.051E-02  1063.66  74.500    PBC<MDA BI207 
  1077.48        2. 248.89   1.81  1.041E-02  1077.40   3.300    PBC<MDA Ga68  
  1119.92       48.  13.48   0.50  1.010E-02  1120.29  15.100  1.766E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.01       28.  29.62   1.85  1.010E-02  1120.29  15.100  7.773E+00 BI214 
                                              1120.55  99.987  1.532E+00 Sc46  
                                              1121.30  34.900  4.391E+00 Ta182 
  1173.65        7.  87.30   1.89  9.749E-03  1173.24  99.900    PBC<MDA CO60  
  1221.21        3. 213.07   1.93  9.449E-03  1221.41  27.000    PBC<MDA Ta182 
                                              1221.41  27.000  7.364E-01 Ta182 
  1274.96        4. 145.66   1.98  9.142E-03  1274.54  35.190    PBC<MDA EU154 
  1293.74        4. 111.34   1.99  9.048E-03  1291.60  43.200    PBC<MDA FE59  
  1385.11        3. 176.46   2.07  8.571E-03  1384.30  24.290    PBC<MDA AG110M
  1407.80        6.  69.26   2.09  8.458E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  1.858E+00 EU152 
  1460.65      235.   6.52   1.48  8.217E-03  1460.83  10.670  1.437E+02 K40   
  1764.55       11.  25.99   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   253.01    63.32        96.         2. 5.365E+01  759.79   0.805  -      c
   298.80    74.76       150.       114. 2.848E+03   20.44   0.742  -        
   308.01    77.06       117.       124. 3.046E+03   16.78   0.763  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.69    46.51        60.        22.     0.012    24.35   0.769 
 TH-227    200.13    50.11        69.         2.     0.001   533.77   0.822s
 AM-241    238.49    59.70       117.         4.     0.002   359.77   0.832s
 TH-234    252.69    63.24       135.        18.     0.010    47.47   0.836 
 Np-237    347.47    86.92       149.        42.     0.023    44.27   0.860s
 EU-155    347.47    86.92       149.        42.     0.023    44.25   0.860s
 Nd-147    364.79    91.24       192.       -24.    -0.014    82.72   0.865s
 TH-234    370.25    92.61       149.        23.     0.013    34.82   0.866s
 AC-228    370.09    92.57        98.        53.     0.029    29.97   0.867s
 Gd-153    398.43    99.65        55.        -4.    -0.002   274.17   0.871s
 Np-239    388.64    97.20        38.         3.     0.001   351.07   0.873s
 Gd-153    412.43   103.15        96.        -9.    -0.005   155.04   0.877s
 Np-239    417.63   104.45        96.        17.     0.009    86.94   0.878s
 EU-155    423.63   105.95       113.         2.     0.001   628.72   0.879s
 Np-239    417.67   104.46        68.        19.     0.010    66.76   0.880s
 EU-152    486.79   121.72        74.         6.     0.003   212.77   0.896s
 CO-57     484.02   121.03        71.         2.     0.001   564.02   0.897s
 EU-154    492.12   123.06        84.         3.     0.002   432.72   0.898s
 PA-234    525.66   131.43        78.        14.     0.008    95.00   0.906s
 HF-181    541.56   135.41        41.        21.     0.012    48.07   0.908s
 CE-144    532.04   133.03        98.       -10.    -0.006   137.49   0.909s
 HF-181    543.36   135.85        90.        -3.    -0.002   461.58   0.911s
 CO-57     543.75   135.95        86.        -3.    -0.002   486.29   0.912s
 Tc-99m    566.48   141.63        65.        10.     0.005   119.25   0.916s
 CE-141    581.60   145.41        58.        17.     0.009    69.67   0.921s
 Ba-140    644.74   161.18        47.         3.     0.001   367.83   0.939s
 U-235     654.83   163.70        74.        10.     0.005   130.75   0.939s
 CE-139    664.70   166.17        63.        10.     0.005   120.26   0.942s
 PB-212    954.73   238.63        56.       152.     0.084     9.64   1.016D
 RA-224    964.16   240.99        90.        28.     0.015    52.09   1.018D
 PB-214    968.20   242.00        71.        42.     0.024    27.31   1.019D
 EU-152    978.55   244.58        86.        -9.    -0.005   147.78   1.022s
 TH-227   1025.21   256.24        74.        -1.    -0.001   832.80   1.034s
 BI-210M  1061.18   265.23        51.       -10.    -0.006   101.29   1.044s
 TL-208   1109.43   277.28        17.         3.     0.002   186.11   1.055D
 Hg-203   1117.10   279.20        21.         2.     0.001   388.77   1.057D
 I-131    1137.81   284.37        43.        -4.    -0.002   220.00   1.062s
 PB-214   1181.14   295.20        35.       128.     0.071    11.33   1.264 
 Ir-192   1181.41   295.27        33.       114.     0.063    11.78   1.074s
 PB-212   1199.50   299.79        42.        18.     0.010    56.43   1.078 
 PA-231   1199.50   299.79        41.        18.     0.010    55.12   1.078s
 PA-233   1199.50   299.79        41.        18.     0.010    55.12   1.078 
 PA-231   1213.04   303.17        39.        11.     0.006    84.45   1.081s
 BA-133   1212.97   303.16        40.        11.     0.006    88.20   1.081s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   1226.22   306.47        29.        -2.    -0.001   384.59   1.083s
 PA-233   1252.08   312.93        27.         9.     0.005    88.86   1.090s
 Ir-192   1262.03   315.41        25.        -3.    -0.001   287.00   1.094s
 CR-51    1285.40   321.25        32.        10.     0.005    88.22   1.098s
 AC-228   1354.13   338.43        25.        42.     0.023    27.09   1.386s
 Cs-136   1362.60   340.54        64.       -10.    -0.006   117.91   1.118s
 EU-152   1378.11   344.42        27.        16.     0.009    52.34   1.122s
 PB-214   1408.51   352.01        42.       190.     0.106     8.75   0.809s
 BA-133   1421.88   355.36        49.        -4.    -0.002   275.25   1.134s
 I-131    1457.92   364.36        36.         4.     0.002   205.52   1.142s
 BA-133   1535.82   383.83        31.        -3.    -0.002   261.55   1.161s
 SN-113   1567.29   391.69        29.        -1.    -0.001   696.95   1.169s
 SB-125   1710.62   427.51        30.        -4.    -0.002   185.41   1.205s
 AG-108M  1736.49   433.98        22.        -2.    -0.001   297.68   1.211s
 pm-146   1819.10   454.62        31.        -4.    -0.002   201.98   1.230s
 SB-125   1853.06   463.11        26.         9.     0.005    87.37   1.240s
 Ir-192   1867.93   466.82        24.        -4.    -0.002   174.70   1.244s
 PM-144   1906.29   476.41        22.        -2.    -0.001   402.13   1.253s
 BE-7     1917.60   479.24        19.        -1.    -0.001   690.52   1.254s
 La-140   1940.58   484.98        24.        -6.    -0.003   127.72   1.263s
 RH-106   2044.38   510.92        36.        56.     0.031    20.13   1.287s
 Nd-147   2122.18   530.37        14.         3.     0.002   196.32   1.305s
 CS-134   2256.44   563.92        17.        -2.    -0.001   271.23   1.336s
 CS-134   2278.73   569.49        20.         2.     0.001   280.40   1.342s
 PA-234   2278.22   569.37        19.         3.     0.001   241.16   1.342s
 BI-207   2278.82   569.52        19.         2.     0.001   276.02   1.343s
 TL-208   2333.66   583.22        12.        50.     0.028    16.91   1.032s
 CS-134   2427.88   606.77        46.       -12.    -0.006    87.56   1.376s
 BI-214   2438.60   609.45        21.       164.     0.091     7.83   1.207 
 RU-103   2438.28   609.37        15.       151.     0.084     8.91   1.382s
 AG-108M  2452.34   612.89        37.       -10.    -0.006    89.09   1.385s
 PM-144   2469.28   617.12        23.        -4.    -0.002   163.57   1.389s
 SB-125   2537.71   634.22        16.        -1.    -0.001   449.19   1.406s
 I-131    2553.74   638.23        15.         4.     0.002   161.95   1.407s
 CS-137   2652.89   663.02        23.        -7.    -0.004   110.51   1.430s
 NB-94    2801.31   700.12        22.        -1.     0.000   898.69   1.469s
 EU-154   2895.48   723.66        29.        -5.    -0.003   150.56   1.488s
 ZR-95    2895.21   723.59        30.        -6.    -0.003   144.68   1.489s
 BI-212   2908.70   726.96        15.         9.     0.005    67.41   1.492s
 pm-146   2940.84   735.00        11.         3.     0.002   180.63   1.500s
 pm-146   2977.97   744.28        14.        -1.    -0.001   530.84   1.510s
 AG-110M  3057.82   764.24        27.        -4.    -0.002   205.96   1.526s
 NB-95    3055.45   763.65        21.        -4.    -0.002   155.24   1.528s
 PA-234M  3065.33   766.12        25.        -1.    -0.001   774.18   1.528s
 BI-212   3142.24   785.35        18.         2.     0.001   399.98   1.546s
 CS-134   3181.43   795.14        19.        10.     0.006    67.62   1.556s
 CS-134   3208.62   801.94        16.         2.     0.001   263.71   1.561s
 Cs-136   3271.22   817.59        21.        -3.    -0.002   194.28   1.576s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    3388.88   847.01        15.        -2.    -0.001   311.55   1.602s
 TL-208   3443.10   860.56         8.         9.     0.005    58.80   1.615s
 NB-94    3489.34   872.13         9.         5.     0.003    92.76   1.625s
 EU-154   3499.10   874.56        18.        -3.    -0.002   207.14   1.626s
 PA-234   3523.33   880.62        13.        -1.     0.000   673.21   1.633s
 PA-234   3543.69   885.71        15.        -3.    -0.002   177.17   1.636s
 AG-110M  3539.29   884.61        14.        -2.    -0.001   236.62   1.637s
 Sc-46    3550.07   887.31        12.         2.     0.001   268.63   1.641s
 y-88     3598.07   899.31        23.        -4.    -0.002   170.24   1.649s
 AC-228   3644.65   910.96         3.        43.     0.024    17.25   0.358s
 AG-110M  3752.12   937.83        26.         5.     0.003   139.69   1.685s
 PA-234   3786.14   946.33        20.        -2.    -0.001   278.35   1.692s
 EU-152   3859.09   964.58        27.         8.     0.004   100.93   1.709s
 AC-228   3877.10   969.08        27.        16.     0.009    53.00   1.713 
 EU-154   3986.30   996.39        18.         6.     0.004   102.61   1.737s
 PA-234M  3997.61   999.21        26.        -4.    -0.002   202.76   1.742s
 EU-154   4022.43  1005.42        18.         2.     0.001   351.08   1.745s
 Co-56    4151.90  1037.80        12.        -1.    -0.001   397.67   1.774s
 Cs-136   4187.45  1046.69         9.         5.     0.003    97.52   1.783s
 BI-207   4261.27  1065.15        14.         2.     0.001   301.21   1.797s
 Ga-68    4310.57  1077.48        16.         2.     0.001   248.89   1.809s
 EU-152   4453.51  1113.22        18.        -1.     0.000   921.04   1.839s
 ZN-65    4462.86  1115.56        43.        -9.    -0.005   107.20   1.842s
 BI-214   4480.30  1119.92         6.        48.     0.027    13.48   0.500s
 Sc-46    4480.65  1120.01        20.        28.     0.015    29.62   1.847s
 Ta-182   4485.81  1121.30         1.        -3.    -0.001    73.66   1.847s
 CO-60    4695.14  1173.65        14.         7.     0.004    87.30   1.892s
 Ta-182   4758.06  1189.39        21.        -3.    -0.001   264.43   1.906s
 Ta-182   4885.26  1221.21        24.         3.     0.002   213.07   1.934s
 EU-154   5100.16  1274.96        19.         4.     0.002   145.66   1.979s
 FE-59    5175.26  1293.74         8.         4.     0.002   111.34   1.993s
 CO-60    5332.38  1333.05        17.        -4.    -0.002   147.65   2.028s
 AG-110M  5540.51  1385.11         9.         3.     0.001   176.46   2.071s
 EU-152   5631.19  1407.80         5.         6.     0.003    69.26   2.090s
 K-40     5842.81  1460.74        12.       217.     0.120     6.98   1.473s
 BI-214   7056.94  1764.55         9.        11.     0.006    25.99   2.373s
 Co-56    7071.85  1768.28        22.        -9.    -0.005    84.94   2.379s
 y-88     7344.19  1836.44        10.        -2.    -0.001   241.55   2.428s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.5070E-01                                      5.31E+01             
                           477.60-2.507E-01 ?(  6.388E+00 6.91E+02 1.05E+01 G  
 
NA-22    C  -1.0020E-02                                      9.50E+02             
                          1274.53-1.002E-02 &(  1.506E+00 4.07E+03 9.99E+01 G  
 
K-40     N   1.3723E+02                                      4.66E+11             
                          1460.83 1.372E+02  (P 1.213E+01 6.98E+00 1.07E+01 G  
 
Sc-46    F   8.0878E-01                                      8.38E+01             
                           889.28 8.580E-02 ?(  8.556E-01 2.69E+02 1.00E+02 G  
                          1120.55 1.532E+00  (  1.298E+00 2.96E+01 1.00E+02 G  
 
CR-51    F   2.1484E+00                                      2.77E+01             
                           320.08 2.148E+00 ?(  6.417E+00 8.82E+01 9.94E+00 G  
 
FE-59    F   2.4974E-01                                      4.45E+01             
                          1099.25 0.000E+00 ?(  2.515E+00 1.00E+03 5.65E+01 G  
                          1291.60 5.764E-01 ?(  2.278E+00 1.11E+02 4.32E+01 G  
 
Co-56    C  -8.0965E-02                                      7.73E+01             
                           846.77-8.096E-02 ?(  9.278E-01 3.12E+02 9.99E+01 G  
                          1238.28 0.000E+00 &   6.629E-01 1.00E+03 6.61E+01 G  
                          1037.84-4.573E-01 +   6.832E+00 3.98E+02 1.41E+01 G  
                          1771.35-4.340E+00 +   1.250E+01 8.49E+01 1.55E+01  A 
 
CO-57    C   3.0348E-02                                      2.72E+02             
                           122.06 3.035E-02 ?(  5.984E-01 5.64E+02 8.56E+01 G  
                           136.47-3.210E-01 +   5.424E+00 4.86E+02 1.07E+01 G  
 
CO-58    C   1.4403E-02                                      7.09E+01             
                           810.78 1.440E-02 &(  8.950E-01 1.65E+03 9.95E+01 G  
 
CO-60    F   6.1213E-02                                      1.93E+03             
                          1332.50-2.599E-01 ?(  1.363E+00 1.48E+02 1.00E+02 G  
                          1173.24 3.826E-01 ?(  1.142E+00 8.73E+01 9.99E+01 G  
 
ZN-65    F  -9.8563E-01                                      2.44E+02             
                          1115.55-9.856E-01 ?(  3.605E+00 1.07E+02 5.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   1.0500E-01                                      7.41E+06             
                           702.63-2.955E-02 ?(  9.748E-01 8.99E+02 9.79E+01 G  
                           871.10 2.369E-01 ?(  7.613E-01 9.28E+01 9.99E+01 G  
 
ZR-95    I   3.3278E-02                                      6.40E+01             
                           756.73 3.328E-02 %(  1.563E+00 1.25E+03 5.45E+01 G  
                           724.20-4.996E-01 +   2.520E+00 1.45E+02 4.42E+01 G  
 
NB-95    I  -1.8082E-01                                      6.40E+01             
                           765.79-1.808E-01 ?(  9.919E-01 1.55E+02 9.98E+01 G  
 
RH-106   I   6.2000E-03                                      3.74E+02             
                           621.92 6.200E-03 %(  7.637E+00 3.27E+04 9.93E+00 G  
                          1050.36 0.000E+00 -   9.883E+01 1.00E+03 1.56E+00 G  
                           511.86 8.644E+00 ?   4.717E+00 2.01E+01 2.00E+01 GA 
 
AG-108M  C  -6.8087E-02                                      1.53E+05             
                           433.94-6.809E-02 ?(  7.324E-01 2.98E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.331E+00 1.00E+03 9.08E+01 G  
                           614.28-4.001E-01 +   1.206E+00 8.91E+01 8.98E+01 G  
 
AG-110M  F   2.3966E-01                                      2.50E+02             
                           884.68-1.462E-01 ?(  1.266E+00 2.37E+02 7.27E+01 G  
                           657.76 5.062E-04 &   8.587E-01 4.52E+04 9.46E+01 G  
                           937.49 7.507E-01 &(  3.665E+00 1.40E+02 3.44E+01 G  
                          1384.30 6.713E-01 ?(  4.369E+00 1.76E+02 2.43E+01 G  
                           763.94-6.759E-01 +   4.937E+00 2.06E+02 2.23E+01 G  
 
SN-113   F  -4.3640E-02                                      1.15E+02             
                           391.69-4.364E-02 ?(  1.100E+00 6.97E+02 6.40E+01 G  
 
SB-124   F  -1.2187E-02                                      6.02E+01             
                           602.73-1.219E-02 %(  9.860E-01 2.22E+03 9.83E+01 G  
                          1690.98 0.000E+00 +   3.734E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 +   1.299E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   3.4553E-01                                      1.01E+03             
                           427.88-3.911E-01 ?(  2.553E+00 1.85E+02 2.96E+01 G  
                           600.50 0.000E+00 +   5.671E+00 1.00E+03 1.79E+01 G  
                           635.89-4.063E-01 +   6.755E+00 4.49E+02 1.13E+01 G  
                           463.37 2.428E+00 &(  7.194E+00 8.74E+01 1.05E+01 G  
 
I-131    I   2.5859E-01                                      8.02E+00             
                           364.48 1.256E-01 ?(  9.065E-01 2.06E+02 8.17E+01 G  
                           284.30-1.424E+00 +   1.096E+01 2.20E+02 6.14E+00 G  
                           636.97 1.774E+00 ?(  1.030E+01 1.62E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -1.5841E-01                                      2.42E+02             
                            97.50-1.584E-01 ?(  1.517E+00 2.74E+02 3.00E+01 G  
                           103.20-5.068E-01 +   2.680E+00 1.55E+02 2.18E+01 G  
 
Ga-68    C   4.4605E+00                                      4.71E-02             
                          1077.40 4.460E+00 ?(  4.047E+01 2.49E+02 3.30E+00 G  
 
Tc-99m   I   1.4645E-01                                      2.51E-01             
                           140.51 1.464E-01 &(  5.948E-01 1.19E+02 8.93E+01 G  
 
BA-133   F   1.7577E-01                                      3.85E+03             
                           356.00-1.388E-01 ?(  1.339E+00 2.75E+02 6.20E+01 G  
                           302.85 1.241E+00  (  3.696E+00 8.82E+01 1.83E+01 G  
                           383.84-8.577E-01 +   7.969E+00 2.62E+02 8.94E+00 GA 
                            80.99 4.693E-02 %   2.379E+00 1.47E+03 3.41E+01 GA 
 
CS-134   I  -2.8801E-01                                      7.54E+02             
                           604.71-4.120E-01 ?(  1.216E+00 8.76E+01 9.76E+01 G  
                           795.87 5.048E-01 +   1.131E+00 6.76E+01 8.55E+01 G  
                           569.32 4.942E-01 +   5.021E+00 2.80E+02 1.54E+01 G  
                           801.95 1.104E+00 &(  1.061E+01 2.64E+02 8.69E+00 G  
                           563.24-8.806E-01 +   8.693E+00 2.71E+02 8.35E+00 G  
 
CS-137   I  -2.8480E-01                                      1.10E+04             
                           661.66-2.848E-01 ?(  1.088E+00 1.11E+02 8.52E+01 G  
 
CE-139   F   1.7001E-01                                      1.38E+02             
                           165.85 1.700E-01 &(  6.968E-01 1.20E+02 7.99E+01 G  
 
Ba-140   I   7.8116E-02                                      1.28E+01             
                           537.26-5.568E-02 &(  2.933E+00 1.41E+03 2.44E+01 G  
                           162.66 6.028E-01 ?(  7.818E+00 3.68E+02 6.22E+00 G  
                           304.85-9.899E-01 +   1.367E+01 3.85E+02 4.29E+00 G  
 
CE-141   I   4.4894E-01                                      3.25E+01             
                           145.44 4.489E-01 &(  1.038E+00 6.97E+01 4.82E+01 G  
 
CE-144   I  -1.1775E+00                                      2.85E+02             
                           133.54-1.178E+00 ?(  5.504E+00 1.37E+02 1.11E+01 G  
 
EU-152   F   1.8256E+00                                      4.94E+03             
                           344.29 1.394E+00  (  2.349E+00 5.23E+01 2.65E+01 G  
                          1112.07-2.621E-01 -   8.969E+00 9.21E+02 1.36E+01 G  
                           121.78 2.474E-01 -   1.816E+00 2.13E+02 2.86E+01 G  
                           778.92 4.015E-02 %   6.888E+00 4.55E+03 1.29E+01 G  
                           964.11 2.608E+00 ?(  9.018E+00 1.01E+02 1.46E+01 G  
                           244.69-2.182E+00 &   1.100E+01 1.48E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 1.858E+00 ?   4.265E+00 6.93E+01 2.10E+01 GA 
 
EU-154   I   7.1052E-01                                      3.14E+03             
                           873.23-1.112E+00 ?(  8.295E+00 2.07E+02 1.23E+01 G  
                           123.10 9.022E-02 +   1.356E+00 4.33E+02 4.08E+01 G  
                          1274.54 7.655E-01 &(  3.941E+00 1.46E+02 3.52E+01 G  
                           723.36-1.027E+00 +   5.405E+00 1.51E+02 2.02E+01 G  
                          1004.77 4.889E-01 ?(  6.284E+00 3.51E+02 1.80E+01 G  
                           996.33 3.015E+00 ?(  1.069E+01 1.03E+02 1.06E+01 G  
 
EU-155   I   1.0774E+00                                      1.81E+03             
                           105.31 1.365E-01 ?(  2.968E+00 6.29E+02 2.12E+01 G  
                            86.54 1.727E+00  (  2.471E+00 4.43E+01 3.07E+01 G  
 
HF-181   F   2.1257E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.027E+00 1.00E+03 8.05E+01 G  
                           133.02 6.078E-01 ?(  9.362E-01 4.81E+01 4.33E+01 G  
                           345.83 1.014E-01 %   4.702E+00 1.29E+03 1.51E+01 G  
                           136.30-6.322E-01 +   1.012E+01 4.62E+02 5.85E+00 G  
 
Ta-182   F  -4.1329E-01                                      1.14E+02             
                          1121.30-4.133E-01 ?(  1.162E+00 7.37E+01 3.49E+01 G  
                          1221.41 7.364E-01 +   5.589E+00 2.13E+02 2.70E+01 G  
                          1189.05-8.889E-01 +   8.483E+00 2.64E+02 1.62E+01 G  
 
Hg-203   F   4.1876E-02                                      4.66E+01             
                           279.20 4.188E-02  (  5.923E-01 3.89E+02 8.15E+01 G  
 
TL-208   N   2.1257E+00                                      6.98E+02             
                           583.02 1.983E+00  (P 7.564E-01 1.69E+01 8.45E+01 G  
                           277.28 1.034E+00 -   6.907E+00 1.86E+02 6.31E+00 G  
                           860.56 3.096E+00 ?(  5.861E+00 5.88E+01 1.24E+01 G  
 
pm-146   C   1.1910E-01                                      2.02E+03             
                           747.16-1.214E-01 ?(  2.409E+00 5.31E+02 3.40E+01 G  
                           735.72 4.825E-01 &(  3.187E+00 1.81E+02 2.25E+01 G  
                           453.88-1.743E-01 &   1.241E+00 2.02E+02 6.50E+01 G  
 
y-88     F  -2.0770E-01                                      1.07E+02             
                           898.04-2.077E-01 ?(  1.250E+00 1.70E+02 9.37E+01 G  
                          1836.06-1.600E-01 +   1.438E+00 2.42E+02 9.92E+01 G  
 
Cd-109   F  -4.0726E-01                                      4.53E+02             
                            88.04-4.073E-01 %(  2.224E+01 1.59E+03 3.79E+00 G  
 
PB-210   N   1.2807E+01                                      8.14E+03             
                            46.54 1.281E+01  (P 2.296E+01 2.43E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   6.2630E+00                                      6.98E+02             
                           238.63 6.263E+00  (P 1.555E+00 9.64E+00 4.33E+01 G  
                           300.03 1.141E+01 +   2.100E+01 5.64E+01 3.28E+00 GA 
 
PB-214   N   1.2481E+01                                      5.84E+05             
                           351.93 1.185E+01  (P 2.045E+00 8.75E+00 3.76E+01 G  
                           295.09 1.372E+01  (P 3.253E+00 1.13E+01 1.93E+01 G  
                           242.00 1.029E+01 - P 1.019E+01 2.73E+01 7.43E+00 GA 
 
BI-207   C   1.0013E-01                                      1.18E+04             
                           569.70 7.863E-02 ?(  7.864E-01 2.76E+02 9.77E+01 G  
                          1063.66 1.283E-01 ?(  1.427E+00 3.01E+02 7.45E+01 G  
 
BI-212   N   4.8992E+00                                      6.98E+02             
                           727.17 4.899E+00 &(  1.094E+01 6.74E+01 7.55E+00 G  
                           785.42 5.041E+00 &   7.396E+01 4.00E+02 1.28E+00 GA 
 
BI-214   N   1.2363E+01                                      5.84E+05             
                           609.31 1.236E+01  (P 1.818E+00 7.83E+00 4.61E+01 G  
                          1120.29 1.766E+01 + P 5.314E+00 1.35E+01 1.51E+01 G  
                          1764.49 5.668E+00 - P 8.620E+00 2.60E+01 1.54E+01 G  
 
BI-210M  T  -4.0224E-01                                      1.10E+09             
                           265.83-4.022E-01 ?(  1.383E+00 1.01E+02 5.00E+01 G  
                           304.90-3.876E-02 %   2.191E+00 1.56E+03 2.80E+01 G  
 
RA-224   N   1.2173E+01                                      6.98E+02             
                           240.99 1.217E+01  (  2.065E+01 5.21E+01 4.10E+00 G  
 
AC-228   N   7.2556E+00                                      2.10E+03             
                           911.07 6.962E+00  (  1.745E+00 1.72E+01 2.90E+01 G  
                           968.97 4.471E+00 -   7.640E+00 5.30E+01 1.75E+01 G  
                           338.32 7.965E+00  (  4.933E+00 2.71E+01 1.20E+01 G  
                            93.35 1.169E+01 &   1.085E+01 3.00E+01 5.56E+00 XA 
 
TH-227   N  -9.4660E-03                                      7.95E+03             
                           235.97-4.155E-01 %(  1.445E+01 1.03E+03 1.23E+01 G  
                            50.14 6.148E-01 ?(  1.148E+01 5.34E+02 8.00E+00 G  
                           256.24-3.940E-01 +   1.149E+01 8.33E+02 7.00E+00 G  
 
TH-229   N  -2.4076E-01                                      2.68E+06             
                           193.51-2.408E-01 &(  1.529E+01 1.81E+03 4.40E+00 G  
                           210.85-3.741E-01 &   2.242E+01 1.70E+03 2.99E+00 G  
 
TH-234   N   6.0930E+00                                      1.63E+12             
                            63.29 7.679E+00  (P 2.428E+01 4.75E+01 3.81E+00 G  
                            92.59 5.011E+00  (P 1.321E+01 3.48E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   1.1502E+01                                      1.20E+07             
                           302.65 8.138E+00 ?(  2.315E+01 8.44E+01 2.88E+00 G  
                           300.07 1.544E+01  (  2.768E+01 5.51E+01 2.46E+00 G  
 
PA-233   C   1.3556E+00                                      7.82E+08             
                           312.01 5.337E-01 ?(  1.610E+00 8.89E+01 3.60E+01 G  
                           300.18 6.128E+00  (  1.098E+01 5.51E+01 6.20E+00 G  
 
PA-234   N   9.8261E-01                                      1.63E+12             
                           131.29 9.491E-01 &(  3.036E+00 9.50E+01 1.80E+01 G  
                           946.02-8.427E-01 -   8.489E+00 2.78E+02 1.34E+01 G  
                           569.47 1.056E+00 ?(  9.206E+00 2.41E+02 8.20E+00 G  
                           883.24-1.565E+00 +   9.977E+00 1.77E+02 9.60E+00 G  
                           880.53-5.773E-01 -   1.469E+01 6.73E+02 6.00E+00 GA 
 
PA-234M  N  -2.2144E+01                                      1.63E+12             
                          1001.00-2.214E+01 ?(  1.593E+02 2.03E+02 8.37E-01 G  
                           766.41-1.297E+01 +   3.658E+02 7.74E+02 2.94E-01 G  
 
U-235    N   7.6405E-01                                      2.57E+11             
                           143.79-1.186E-01 %(P 5.225E+00 2.07E+02 1.10E+01 G  
                           205.33-2.215E-01 & P 1.387E+01 7.57E+03 5.01E+00 G  
                           163.38 2.668E+00 ?(  1.189E+01 1.31E+02 5.08E+00 G  
 
AM-241   T   2.0911E-01                                      1.58E+05             
                            59.54 2.091E-01 &(  2.588E+00 3.60E+02 3.59E+01 G  
 
Np-237   F   4.0469E+00                                      2.14E+06             
                            86.49 4.047E+00  (  5.794E+00 4.43E+01 1.31E+01 G  
 
Ir-192   F   1.9726E+00                                      7.40E+01             
                           316.49-6.322E-02 ?(  6.510E-01 2.87E+02 8.70E+01 G  
                           468.06-2.314E-01 +   1.429E+00 1.75E+02 5.18E+01 G  
                           308.44-1.620E-02 %   1.764E+00 2.97E+03 3.18E+01 G  
                           295.95 7.848E+00 ?(  2.036E+00 1.18E+01 3.02E+01 G  
 
Cs-136   F   5.8194E-02                                      1.30E+01             
                           818.50-1.507E-01 ?(  1.045E+00 1.94E+02 1.00E+02 G  
                          1048.07 3.193E-01 ?(  1.086E+00 9.75E+01 8.00E+01 G  
                           340.57-4.862E-01 +   1.952E+00 1.18E+02 4.69E+01 G  
 
Np-239   T   9.8764E-01                                      2.36E+00             
                           103.70 8.365E-01     2.435E+00 8.69E+01 2.40E+01 X  
                           106.13 9.876E-01 ?(  2.181E+00 6.68E+01 2.27E+01 G  
                            99.50 2.056E-01 -   2.559E+00 3.51E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       6.7626E-01                                      1.11E+01             
                           531.00 6.763E-01 ?(  4.822E+00 1.96E+02 1.30E+01 G  
                            91.10-1.074E+00 +   2.957E+00 8.27E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.11        69.         2.     0.001   533.77   6.148E-01   
 AM-241      59.70       117.         4.     0.002   359.77   2.091E-01   
 TH-234      63.24       135.        18.     0.010    47.47   7.679E+00  P
 Np-237      86.92       149.        42.     0.023    44.27   4.047E+00   
 EU-155      86.92       149.        42.     0.023    44.25   1.727E+00   
 Nd-147      91.24       192.       -24.    -0.014    82.72  -1.074E+00   
 TH-234      92.61       149.        23.     0.013    34.82   5.011E+00  P
 Gd-153      99.65        55.        -4.    -0.002   274.17  -1.584E-01   
 Np-239      97.20        38.         3.     0.001   351.07   2.056E-01   
 Gd-153     103.15        96.        -9.    -0.005   155.04  -5.068E-01   
 Np-239     104.45        96.        17.     0.009    86.94   8.365E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.95       113.         2.     0.001   628.72   1.365E-01   
 Np-239     104.46        68.        19.     0.010    66.76   9.876E-01   
 EU-152     121.72        74.         6.     0.003   212.77   2.474E-01   
 CO-57      121.03        71.         2.     0.001   564.02   3.035E-02   
 EU-154     123.06        84.         3.     0.002   432.72   9.022E-02   
 PA-234     131.43        78.        14.     0.008    95.00   9.491E-01   
 HF-181     135.41        41.        21.     0.012    48.07   6.078E-01   
 CE-144     133.03        98.       -10.    -0.006   137.49  -1.178E+00   
 HF-181     135.85        90.        -3.    -0.002   461.58  -6.322E-01   
 CO-57      135.95        86.        -3.    -0.002   486.29  -3.210E-01   
 Tc-99m     141.63        65.        10.     0.005   119.25   1.464E-01   
 CE-141     145.41        58.        17.     0.009    69.67   4.489E-01   
 Ba-140     161.18        47.         3.     0.001   367.83   6.028E-01   
 U-235      163.70        74.        10.     0.005   130.75   2.668E+00   
 EU-152     244.58        86.        -9.    -0.005   147.78  -2.182E+00   
 TH-227     256.24        74.        -1.    -0.001   832.80  -3.940E-01   
 BI-210M    265.23        51.       -10.    -0.006   101.29  -4.022E-01   
 Ir-192     295.27        33.       114.     0.063    11.78   7.848E+00   
 PA-231     299.79        41.        18.     0.010    55.12   1.544E+01   
 PA-231     303.17        39.        11.     0.006    84.45   8.138E+00   
 BA-133     303.16        40.        11.     0.006    88.20   1.241E+00   
 Ba-140     306.47        29.        -2.    -0.001   384.59  -9.899E-01   
 Ir-192     315.41        25.        -3.    -0.001   287.00  -6.322E-02   
 CR-51      321.25        32.        10.     0.005    88.22   2.148E+00   
 Cs-136     340.54        64.       -10.    -0.006   117.91  -4.862E-01   
 EU-152     344.42        27.        16.     0.009    52.34   1.394E+00   
 BA-133     355.36        49.        -4.    -0.002   275.25  -1.388E-01   
 BA-133     383.83        31.        -3.    -0.002   261.55  -8.577E-01   
 SN-113     391.69        29.        -1.    -0.001   696.95  -4.364E-02   
 SB-125     427.51        30.        -4.    -0.002   185.41  -3.911E-01   
 AG-108M    433.98        22.        -2.    -0.001   297.68  -6.809E-02   
 pm-146     454.62        31.        -4.    -0.002   201.98  -1.743E-01   
 SB-125     463.11        26.         9.     0.005    87.37   2.428E+00   
 Ir-192     466.82        24.        -4.    -0.002   174.70  -2.314E-01   
 PM-144     476.41        22.        -2.    -0.001   402.13  -1.176E-01   
 BE-7       479.24        19.        -1.    -0.001   690.52  -2.507E-01   
 La-140     484.98        24.        -6.    -0.003   127.72  -3.749E-01   
 RH-106     510.92        36.        56.     0.031    20.13   8.644E+00   
 Nd-147     530.37        14.         3.     0.002   196.32   6.763E-01   
 CS-134     563.92        17.        -2.    -0.001   271.23  -8.806E-01   
 CS-134     569.49        20.         2.     0.001   280.40   4.942E-01   
 PA-234     569.37        19.         3.     0.001   241.16   1.056E+00   
 BI-207     569.52        19.         2.     0.001   276.02   7.863E-02   
 CS-134     606.77        46.       -12.    -0.006    87.56  -4.120E-01   
 RU-103     609.37        15.       151.     0.084     8.91   9.121E+01   
 AG-108M    612.89        37.       -10.    -0.006    89.09  -4.001E-01   
 PM-144     617.12        23.        -4.    -0.002   163.57  -1.531E-01   
 SB-125     634.22        16.        -1.    -0.001   449.19  -4.063E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 16
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-137     663.02        23.        -7.    -0.004   110.51  -2.848E-01   
 NB-94      700.12        22.        -1.     0.000   898.69  -2.955E-02   
 EU-154     723.66        29.        -5.    -0.003   150.56  -1.027E+00   
 ZR-95      723.59        30.        -6.    -0.003   144.68  -4.996E-01   
 BI-212     726.96        15.         9.     0.005    67.41   4.899E+00   
 pm-146     735.00        11.         3.     0.002   180.63   4.825E-01   
 pm-146     744.28        14.        -1.    -0.001   530.84  -1.214E-01   
 AG-110M    764.24        27.        -4.    -0.002   205.96  -6.759E-01   
 NB-95      763.65        21.        -4.    -0.002   155.24  -1.808E-01   
 PA-234M    766.12        25.        -1.    -0.001   774.18  -1.297E+01   
 BI-212     785.35        18.         2.     0.001   399.98   5.041E+00   
 CS-134     795.14        19.        10.     0.006    67.62   5.048E-01   
 CS-134     801.94        16.         2.     0.001   263.71   1.104E+00   
 Cs-136     817.59        21.        -3.    -0.002   194.28  -1.507E-01   
 Co-56      847.01        15.        -2.    -0.001   311.55  -8.096E-02   
 NB-94      872.13         9.         5.     0.003    92.76   2.369E-01   
 EU-154     874.56        18.        -3.    -0.002   207.14  -1.112E+00   
 PA-234     880.62        13.        -1.     0.000   673.21  -5.773E-01   
 PA-234     885.71        15.        -3.    -0.002   177.17  -1.565E+00   
 AG-110M    884.61        14.        -2.    -0.001   236.62  -1.462E-01   
 Sc-46      887.31        12.         2.     0.001   268.63   8.580E-02   
 y-88       899.31        23.        -4.    -0.002   170.24  -2.077E-01   
 AG-110M    937.83        26.         5.     0.003   139.69   7.507E-01   
 PA-234     946.33        20.        -2.    -0.001   278.35  -8.427E-01   
 EU-152     964.58        27.         8.     0.004   100.93   2.608E+00   
 EU-154     996.39        18.         6.     0.004   102.61   3.015E+00   
 PA-234M    999.21        26.        -4.    -0.002   202.76  -2.214E+01   
 EU-154    1005.42        18.         2.     0.001   351.08   4.889E-01   
 Co-56     1037.80        12.        -1.    -0.001   397.67  -4.573E-01   
 Cs-136    1046.69         9.         5.     0.003    97.52   3.193E-01   
 BI-207    1065.15        14.         2.     0.001   301.21   1.283E-01   
 Ga-68     1077.48        16.         2.     0.001   248.89   4.460E+00   
 EU-152    1113.22        18.        -1.     0.000   921.04  -2.621E-01   
 ZN-65     1115.56        43.        -9.    -0.005   107.20  -9.856E-01   
 Sc-46     1120.01        20.        28.     0.015    29.62   1.532E+00   
 Ta-182    1121.30         1.        -3.    -0.001    73.66  -4.133E-01   
 CO-60     1173.65        14.         7.     0.004    87.30   3.826E-01   
 Ta-182    1189.39        21.        -3.    -0.001   264.43  -8.889E-01   
 Ta-182    1221.21        24.         3.     0.002   213.07   7.364E-01   
 EU-154    1274.96        19.         4.     0.002   145.66   7.655E-01   
 FE-59     1293.74         8.         4.     0.002   111.34   5.764E-01   
 CO-60     1333.05        17.        -4.    -0.002   147.65  -2.599E-01   
 AG-110M   1385.11         9.         3.     0.001   176.46   6.713E-01   
 EU-152    1407.80         5.         6.     0.003    69.26   1.858E+00   
 Co-56     1768.28        22.        -9.    -0.005    84.94  -4.340E+00   
 y-88      1836.44        10.        -2.    -0.001   241.55  -1.600E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 17
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.5069E-01   -2.5070E-01    6.905E+02%                6.39E+00
 NA-22  #A   -1.0020E-02   -1.0020E-02    4.071E+03%                1.51E+00
 K-40         1.3723E+02    1.3723E+02    7.248E+00%                1.21E+01
 Sc-46  #A    8.0877E-01    8.0878E-01    2.962E+01%                8.56E-01
 CR-51  #A    2.1484E+00    2.1484E+00    8.822E+01%                6.42E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.09E+00
 FE-59  #A    2.4973E-01    2.4974E-01    1.113E+02%                2.51E+00
 Co-56  #A   -8.0964E-02   -8.0965E-02    3.116E+02%                9.28E-01
 CO-57  #A    3.0347E-02    3.0348E-02    5.640E+02%                5.98E-01
 CO-58  #A    1.4403E-02    1.4403E-02    1.648E+03%                8.95E-01
 CO-60  #A    6.1213E-02    6.1213E-02    8.576E+01%                1.36E+00
 ZN-65  #A   -9.8563E-01   -9.8563E-01    1.072E+02%                3.60E+00
 NB-94  #A    1.0500E-01    1.0500E-01    9.276E+01%                9.75E-01
 ZR-95  #A    3.3278E-02    3.3278E-02    1.249E+03%                1.56E+00
 NB-95  #A   -1.8081E-01   -1.8082E-01    1.552E+02%                9.92E-01
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.12E+00
 RH-106 #A    6.2000E-03    6.2000E-03    3.268E+04%                7.64E+00
 AG-108M#A   -6.8087E-02   -6.8087E-02    2.977E+02%                7.32E-01
 AG-110M#A    2.3965E-01    2.3966E-01    1.089E+02%                1.27E+00
 SN-113 #A   -4.3640E-02   -4.3640E-02    6.969E+02%                1.10E+00
 SB-124 #A   -1.2187E-02   -1.2187E-02    2.225E+03%                9.86E-01
 SB-125 #A    3.4553E-01    3.4553E-01    8.737E+01%                2.55E+00
 I-131  #A    2.5856E-01    2.5859E-01    1.308E+02%                9.06E-01
 Gd-153 #A   -1.5841E-01   -1.5841E-01    2.742E+02%                1.52E+00
 Ga-68  #A    4.3903E+00    4.4605E+00    2.489E+02%                4.05E+01
 Tc-99m #A    1.4601E-01    1.4645E-01    1.193E+02%                5.95E-01
 BA-133 #A    1.7577E-01    1.7577E-01    8.820E+01%                1.34E+00
 CS-134 #A   -2.8801E-01   -2.8801E-01    8.756E+01%                1.22E+00
 CS-137 #A   -2.8480E-01   -2.8480E-01    1.105E+02%                1.09E+00
 CE-139 #A    1.7001E-01    1.7001E-01    1.203E+02%                6.97E-01
 Ba-140 #A    7.8111E-02    7.8116E-02    3.678E+02%                2.93E+00
 La-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.07E-01
 CE-141 #A    4.4893E-01    4.4894E-01    6.967E+01%                1.04E+00
 CE-144 #A   -1.1775E+00   -1.1775E+00    1.375E+02%                5.50E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.03E-01
 EU-152 #A    1.8256E+00    1.8256E+00    5.234E+01%                2.35E+00
 EU-154 #A    7.1052E-01    7.1052E-01    1.026E+02%                8.30E+00
 EU-155 #A    1.0774E+00    1.0774E+00    4.425E+01%                2.97E+00
 HF-181 #A    2.1257E-01    2.1257E-01    4.807E+01%                1.03E+00
 Ta-182 #A   -4.1329E-01   -4.1329E-01    7.366E+01%                1.16E+00
 Hg-203  A    4.1875E-02    4.1876E-02    3.888E+02%                5.92E-01
 TL-208       2.1257E+00    2.1257E+00    1.833E+01%                7.56E-01
 pm-146 #A    1.1910E-01    1.1910E-01    1.806E+02%                2.41E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:24 PMPage 18
 TestAmerica                     Spectrum name: 3_Gamma_20140329.An1             
                                                                                 
 y-88   #A   -2.0770E-01   -2.0770E-01    1.702E+02%                1.25E+00
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                1.37E+04
 Cd-109 #A   -4.0726E-01   -4.0726E-01    1.593E+03%                2.22E+01
 PB-210  A    1.2807E+01    1.2807E+01    5.331E+01%                2.30E+01
 PB-212       6.2630E+00    6.2630E+00    1.045E+01%                1.55E+00
 PB-214       1.2481E+01    1.2481E+01    7.728E+00%                2.05E+00
 BI-207 #A    1.0013E-01    1.0013E-01    2.043E+02%                7.86E-01
 BI-212 #A    4.8992E+00    4.8992E+00    6.741E+01%                1.09E+01
 BI-214       1.2363E+01    1.2363E+01    8.649E+00%                1.82E+00
 BI-210M#A   -4.0224E-01   -4.0224E-01    1.013E+02%                1.38E+00
 RA-224  A    1.2173E+01    1.2173E+01    5.209E+01%                2.06E+01
 AC-228       7.2556E+00    7.2556E+00    1.606E+01%                1.75E+00
 TH-227 #A   -9.4660E-03   -9.4660E-03    5.338E+02%                1.44E+01
 TH-229 #A   -2.4076E-01   -2.4076E-01    1.810E+03%                1.53E+01
 TH-234 #A    6.0930E+00    6.0930E+00    5.946E+01%                2.43E+01
 PA-231 #A    1.1502E+01    1.1502E+01    5.042E+01%                2.32E+01
 PA-233  A    1.3556E+00    1.3556E+00    5.228E+01%                1.61E+00
 PA-234 #A    9.8261E-01    9.8261E-01    9.500E+01%                3.04E+00
 PA-234M#A   -2.2144E+01   -2.2144E+01    2.028E+02%                1.59E+02
 U-235  #A    7.6405E-01    7.6405E-01    1.308E+02%                5.22E+00
 AM-241 #A    2.0911E-01    2.0911E-01    3.598E+02%                2.59E+00
 Np-237 #A    4.0469E+00    4.0469E+00    4.427E+01%                5.79E+00
 Ir-192 #C    1.9726E+00    1.9726E+00    1.178E+01%                6.51E-01
 Cs-136 #A    5.8191E-02    5.8194E-02    9.752E+01%                1.04E+00
 Np-239 #A    9.8732E-01    9.8764E-01    6.676E+01%                2.18E+00
 Nd-147 #A    6.7621E-01    6.7626E-01    1.963E+02%                4.82E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  284.2 to  2000.6 keV)     2.027E+02  Bq/Sample     
 Total Decayed Activity (  284.2 to  2000.6 keV) 2.0270264E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140336 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-17-E 
             Detector: Ge 4 SN/181        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-17-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 17:15         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 17:15:25      Real Time: 1803   sec
        Analysis Time: 2/5/2014 17:45         Dead Time: 0.15   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 4_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.181E+00          112.0     2.442E+00    2.444E+00    8.728E+00
NA-22     -3.615E-01          175.6     6.348E-01    6.351E-01    2.341E+00
K-40       1.011E+02           13.6     1.377E+01    1.471E+01    2.624E+01
Sc-46      1.903E-01          166.8     3.174E-01    3.176E-01    1.757E+00
CR-51      3.640E-02         8349.0     3.039E+00    3.039E+00    1.123E+01
MN-54     -6.393E-02          498.3     3.186E-01    3.186E-01    1.286E+00
FE-59     -1.714E-01          649.3     1.113E+00    1.113E+00    4.214E+00
Co-56      3.144E-01          107.1     3.367E-01    3.371E-01    1.543E+00
CO-57      0.000E+00         1000.0     1.734E-01    1.734E-01    6.600E-01
CO-58      4.740E-02          773.8     3.668E-01    3.668E-01    1.453E+00
CO-60      1.478E-01          152.5     2.254E-01    2.256E-01    2.989E+00
ZN-65      0.000E+00         1000.0     5.051E-01    5.051E-01    8.715E+00
NB-94     -1.999E-01          221.3     4.422E-01    4.423E-01    1.628E+00
ZR-95     -3.187E-01          264.1     8.416E-01    8.417E-01    3.122E+00
NB-95      2.308E-01          215.8     4.981E-01    4.982E-01    1.821E+00
RU-103     4.898E-02          627.5     3.073E-01    3.073E-01    1.186E+00
RH-106     3.720E+00           94.5     3.514E+00    3.519E+00    1.224E+01
AG-108M    6.421E-02           94.6     6.076E-02    6.085E-02    1.341E+00
AG-110M   -1.298E-01          208.4     2.704E-01    2.704E-01    2.149E+00
SN-113    -9.711E-02          487.5     4.734E-01    4.735E-01    1.756E+00
SB-124     4.924E-01          132.5     6.526E-01    6.531E-01    1.398E+00
SB-125     7.639E-01          111.0     8.479E-01    8.488E-01    3.777E+00
I-131      1.204E-01           91.8     1.105E-01    1.107E-01    1.178E+00
Gd-153     3.619E-01          131.7     4.767E-01    4.772E-01    2.282E+00
Ga-68      9.067E+00          209.9     1.903E+01    1.904E+01    7.106E+01
Tc-99m     2.181E-01          104.2     2.273E-01    2.276E-01    7.790E-01
BA-133    -4.376E-01          125.3     5.481E-01    5.486E-01    1.913E+00
CS-134     1.733E-02          116.1     2.012E-02    2.014E-02    1.906E+00
CS-137     0.000E+00         1000.0     4.510E-01    4.510E-01    2.834E+00
CE-139     0.000E+00         1000.0     1.826E-01    1.826E-01    1.120E+00
Ba-140     8.174E-01          168.7     1.379E+00    1.380E+00    5.025E+00
La-140    -1.992E-01          218.1     4.343E-01    4.344E-01    1.781E+00
CE-141     4.562E-02          855.6     3.904E-01    3.904E-01    1.415E+00
CE-144    -5.479E-01          381.4     2.090E+00    2.090E+00    7.371E+00
PM-144     5.399E-02          845.2     4.563E-01    4.563E-01    1.721E+00
EU-152     1.801E-02         5650.0     1.018E+00    1.018E+00    3.836E+00
EU-154    -1.386E+00          309.4     4.289E+00    4.290E+00    1.597E+01
EU-155    -3.129E-01          286.5     8.963E-01    8.965E-01    3.181E+00
HF-181    -3.290E-01          138.7     4.564E-01    4.567E-01    1.620E+00
Ta-182     6.528E-01          155.4     1.015E+00    1.015E+00    6.859E+00
Hg-203     0.000E+00         1000.0     1.276E-01    1.276E-01    1.190E+00
TL-208     3.417E-01          144.7     4.945E-01    4.948E-01    1.893E+00
pm-146     6.843E-01          101.6     6.951E-01    6.960E-01    4.137E+00
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y-88       1.105E-01          481.0     5.316E-01    5.317E-01    2.019E+00
Cd-113m    0.000E+00         1000.0     9.069E+02    9.069E+02    1.757E+04
Cd-109     1.576E+01           38.9     6.128E+00    6.191E+00    1.904E+01
PB-210     1.278E+01           95.7     1.224E+01    1.226E+01    3.759E+01
PB-212     6.558E+00           14.1     9.250E-01    1.018E+00    1.891E+00
PB-214     7.155E+00           13.9     9.942E-01    1.061E+00    2.110E+00
BI-207    -8.694E-02          418.0     3.634E-01    3.634E-01    1.368E+00
BI-212     1.898E+00          371.2     7.044E+00    7.045E+00    2.587E+01
BI-214     6.118E+00           22.9     1.402E+00    1.438E+00    2.636E+00
BI-210M    3.023E-01          141.2     4.269E-01    4.273E-01    1.523E+00
RA-224    -2.616E+00          396.0     1.036E+01    1.036E+01    3.613E+01
AC-228     3.818E+00           31.7     1.211E+00    1.227E+00    6.386E+00
TH-227     2.379E-01          266.5     6.342E-01    6.344E-01    1.947E+01
TH-229     2.837E+00          152.3     4.319E+00    4.325E+00    1.496E+01
TH-234     5.913E+00           76.3     4.511E+00    4.522E+00    2.863E+01
PA-231    -1.573E+00          150.6     2.370E+00    2.371E+00    3.543E+01
PA-233     1.319E-01          226.0     2.981E-01    2.982E-01    2.891E+00
PA-234     1.488E+00           70.1     1.043E+00    1.046E+00    3.744E+00
PA-234M    2.181E+01          259.5     5.658E+01    5.659E+01    2.151E+02
U-235      9.815E-01           45.5     4.467E-01    4.495E-01    6.819E+00
AM-241     1.670E+00           41.3     6.898E-01    6.952E-01    2.124E+00
Np-237    -2.863E+00           85.6     2.450E+00    2.456E+00    8.209E+00
Ir-192     5.992E-01           31.3     1.875E-01    1.909E-01    1.331E+00
Cs-136     8.536E-02          478.7     4.086E-01    4.087E-01    1.578E+00
Np-239     1.972E-01          276.9     5.461E-01    5.463E-01    2.009E+00
Nd-147    -1.398E+00          171.5     2.397E+00    2.399E+00    8.800E+00
-----------------------------------------------------------------------------
Total      2.122E+02

      Analyst: Rachel Mueller                     
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-17-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140336.An1

 Acquisition information
        Start time:                 2/5/2014 5:15:25 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.15 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 5:15:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   18 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2665

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.76       12.  35.88   0.44  1.208E-02    46.54   4.250    PBC<MDA PB210 
    59.30       19.  41.30   0.81  1.719E-02    59.54  35.900    PBC<MDA AM241 
    63.11       11.  39.46   0.82  1.842E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    87.48       25.  38.89   0.84  2.353E-02    88.04   3.790    PBC<MDA Cd109 
    92.98        9.  41.84   0.84  2.397E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    92.99       28.  38.89   0.84  2.403E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.173E+01 AC228 
    97.51        7. 131.75   0.85  2.430E-02    97.50  30.000    PBC<MDA Gd153 
    99.59        8. 120.78   0.85  2.440E-02    99.50  15.000    PBC<MDA Np239 
   103.40        2. 338.49   0.85  2.453E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.331E-01 Np239 
   103.63        2. 500.09   0.85  2.452E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.552E-01 Np239 
                                               106.13  22.700  1.638E-01 Np239 
   104.01        2. 276.91   0.86  2.457E-02   106.13  22.700    PBC<MDA Np239 
   123.48        3. 268.00   0.87  2.420E-02   123.10  40.790    PBC<MDA EU154 
   140.97        8. 104.19   0.89  2.302E-02   140.51  89.300    PBC<MDA Tc99m 
   145.53        1. 855.59   0.89  2.259E-02   145.44  48.200    PBC<MDA CE141 
   161.38       11.  45.51   0.91  2.083E-02   163.38   5.080    PBC<MDA U235  
   193.32        4. 165.13   0.94  1.848E-02   193.51   4.400    PBC<MDA TH229 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   211.07        3. 255.87   0.95  1.726E-02   210.85   2.990    PBC<MDA TH229 
   238.43       86.  13.11   0.93  1.565E-02   238.63  43.300  6.558E+00 PB212 
                                               240.99   4.100  7.509E+01 RA224 
   241.33       15.  39.90   0.98  1.547E-02   242.00   7.430    PBC<MDA PB214 
   255.30        3. 266.52   0.99  1.478E-02   256.24   7.000    PBC<MDA TH227 
   265.32        4. 141.25   1.00  1.435E-02   265.83  50.000    PBC<MDA BI210M
   283.64        5.  91.80   1.02  1.359E-02   284.30   6.140    PBC<MDA I131  
   294.88       24.  31.30   1.03  1.316E-02   295.09  19.300  4.596E+00 PB214 
                                               295.95  30.160  3.356E+00 Ir192 
                                               295.95  30.160  3.356E+00 Ir192 
   295.23       41.  20.21   0.90  1.319E-02   295.09  19.300  8.894E+00 PB214 
                                               295.95  30.160  5.705E+00 Ir192 
   299.89        2. 255.27   1.03  1.301E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.914E+00 PA231 
                                               300.18   6.200  1.553E+00 PA233 
   299.89        2. 255.33   1.03  1.301E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.913E+00 PA231 
                                               300.18   6.200  1.553E+00 PA233 
   299.90        2. 226.03   1.03  1.301E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.222E+00 PA231 
                                               300.18   6.200  1.676E+00 PA233 
   338.50        9.  71.60   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  3.395E+00 AC228 
   351.42       54.  14.89   0.45  1.145E-02   351.93  37.600  6.585E+00 PB214 
   427.98        1. 367.85   1.15  9.743E-03   427.88  29.600    PBC<MDA SB125 
   463.35        4. 110.99   1.18  9.124E-03   463.37  10.470    PBC<MDA SB125 
   479.37        4. 111.98   1.19  8.899E-03   477.60  10.520    PBC<MDA BE7   
   496.88        1. 627.52   1.21  8.609E-03   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  4.898E-02 RU103 
   510.64       14.  53.32   1.22  8.402E-03   511.86  20.000    PBC<MDA RH106 
   537.22        3. 168.74   1.24  8.071E-03   537.26  24.390    PBC<MDA Ba140 
   560.77        2. 160.22   1.26  7.760E-03   563.24   8.350    PBC<MDA CS134 
   582.68        4.  63.58   1.28  7.539E-03   583.02  84.500    PBC<MDA TL208 
                                               583.02  84.500    PBC<MDA TL208 
   602.07        2. 227.77   1.30  7.333E-03   602.73  98.260    PBC<MDA SB124 
   609.14       35.  22.92   0.79  7.266E-03   609.31  46.090  5.806E+00 BI214 
                                               610.30   5.750  4.660E+01 RU103 
   609.22       18.  44.96   1.30  7.256E-03   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  2.381E+01 RU103 
                                               610.30   5.750  2.381E+01 RU103 
   622.36        5.  94.45   1.31  7.143E-03   621.92   9.930    PBC<MDA RH106 
   697.57        1. 845.16   1.38  6.494E-03   696.54  99.000    PBC<MDA PM144 
   723.19        4. 134.74   1.40  6.293E-03   722.79  10.810  3.465E+00 SB124 
                                               722.94  90.840  4.124E-01 AG108M
                                               723.36  20.220  1.854E+00 EU154 
   723.20        4. 135.57   1.40  6.295E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.117E-01 AG108M
                                               723.36  20.220  1.851E+00 EU154 
   726.42        2. 371.15   1.40  6.262E-03   727.17   7.550    PBC<MDA BI212 
   735.47        4. 101.58   1.41  6.201E-03   735.72  22.500    PBC<MDA pm146 
   765.91        2. 215.84   1.44  5.994E-03   765.79  99.790    PBC<MDA NB95  
   785.74        3. 175.94   1.45  5.867E-03   785.42   1.280    PBC<MDA BI212 
   802.79        2. 263.42   1.47  5.765E-03   801.95   8.690    PBC<MDA CS134 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   810.98        0. 773.84   1.47  5.711E-03   810.78  99.460    PBC<MDA CO58  
   819.08        1. 478.73   1.48  5.666E-03   818.50 100.000    PBC<MDA Cs136 
   883.62        5.  70.06   1.53  5.310E-03   883.24   9.600    PBC<MDA PA234 
   898.06        1. 481.03   1.55  5.236E-03   898.04  93.700    PBC<MDA y88   
   910.61        3. 166.10   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  1.053E+00 AC228 
   968.88       13.  31.73   1.60  4.906E-03   968.97  17.460  8.700E+00 AC228 
                                               968.97  17.460  8.700E+00 AC228 
   999.73        2. 259.47   1.63  4.771E-03  1001.00   0.837    PBC<MDA PA234M
  1078.13        2. 209.94   1.69  4.479E-03  1077.40   3.300    PBC<MDA Ga68  
  1119.94        3. 166.76   1.73  4.330E-03  1120.29  15.100  2.520E+00 BI214 
                                              1120.55  99.987  3.807E-01 Sc46  
  1120.23        3. 145.82   1.73  4.331E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.337E-01 Sc46  
  1175.50        2. 152.54   1.77  4.162E-03  1173.24  99.900    PBC<MDA CO60  
  1189.08        2. 155.42   1.78  4.114E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.19        5. 107.12   1.82  3.972E-03  1238.28  66.070    PBC<MDA Co56  
  1384.30        0. 532.59   1.93  3.606E-03  1384.30  24.290    PBC<MDA AG110M
  1460.33       67.  12.90   1.99  3.441E-03  1460.83  10.670  1.011E+02 K40   
  1764.08        6.  59.57   2.21  2.916E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.56    46.76        47.        12.     0.007    35.88   0.438s
 TH-227    198.58    49.77        46.        -8.    -0.004   124.66   0.803s
 AM-241    236.71    59.30        20.        19.     0.010    41.30   0.812s
 TH-234    251.94    63.11        52.        11.     0.006    39.46   0.816s
 Np-237    344.17    86.18        83.       -16.    -0.009    85.58   0.837s
 EU-155    344.20    86.19        79.       -16.    -0.009    81.59   0.837s
 Cd-109    349.36    87.48        36.        25.     0.014    38.89   0.839s
 Nd-147    363.68    91.06        83.       -13.    -0.007   106.03   0.841s
 TH-234    371.34    92.98        70.         9.     0.005    41.84   0.843s
 AC-228    371.37    92.99        46.        28.     0.016    38.89   0.843s
 Gd-153    389.45    97.51        34.         7.     0.004   131.75   0.847 
 Np-239    397.77    99.59        38.         8.     0.004   120.78   0.849s
 Gd-153    413.93   103.63        33.         2.     0.001   500.09   0.853s
 Np-239    413.01   103.40        34.         2.     0.001   338.49   0.853s
 EU-155    420.80   105.35        34.        -3.    -0.002   286.50   0.855s
 Np-239    415.44   104.01        14.         2.     0.001   276.91   0.855s
 EU-152    488.89   122.38        30.        -1.    -0.001   851.05   0.870 
 EU-154    493.27   123.48        30.         3.     0.002   268.00   0.871s
 PA-234    520.03   130.17        31.        -7.    -0.004   126.09   0.878s
 CE-144    533.84   133.62        47.        -3.    -0.001   381.44   0.880s
 CO-57     546.16   136.71        36.        -3.    -0.002   270.73   0.883s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m    563.20   140.97        29.         8.     0.004   104.19   0.887s
 U-235     574.34   143.75        36.        -5.    -0.003   161.50   0.890s
 CE-141    581.44   145.53        29.         1.     0.000   855.59   0.891s
 U-235     644.82   161.38         7.        11.     0.006    45.51   0.908 
 TH-229    772.53   193.32        17.         4.     0.002   165.13   0.935s
 TH-229    843.50   211.07        29.         3.     0.002   255.87   0.951s
 PB-212    952.86   238.43        19.        80.     0.044    13.11   0.926 
 RA-224    954.51   238.84        69.        -3.    -0.002   395.99   0.979s
 PB-214    964.49   241.33        18.        15.     0.009    39.90   0.979s
 EU-152    973.10   243.49        23.        -3.    -0.001   271.03   0.982s
 TH-227   1020.32   255.30        21.         3.     0.001   266.52   0.992s
 BI-210M  1060.41   265.32        13.         4.     0.002   141.25   1.001s
 TL-208   1107.93   277.21        25.        -7.    -0.004   123.18   1.011s
 I-131    1133.65   283.64        10.         5.     0.003    91.80   1.018s
 PB-214   1180.01   295.23        10.        41.     0.023    20.21   0.903s
 Ir-192   1178.58   294.88        16.        24.     0.013    31.30   1.028s
 PB-212   1198.62   299.89        15.         2.     0.001   255.27   1.032s
 PA-231   1198.63   299.89        15.         2.     0.001   255.33   1.032s
 PA-233   1198.68   299.90        14.         2.     0.001   226.03   1.032s
 PA-231   1206.66   301.90        20.        -4.    -0.002   159.80   1.034s
 BA-133   1206.69   301.90        20.        -4.    -0.002   157.79   1.034s
 Ir-192   1233.99   308.73        18.        -1.    -0.001   602.77   1.039s
 PA-233   1245.22   311.54        20.        -1.    -0.001   587.47   1.043s
 La-140   1314.99   328.99        19.        -1.    -0.001   604.62   1.058s
 AC-228   1353.02   338.50        15.         9.     0.005    71.60   1.066s
 Cs-136   1357.86   339.71        32.        -5.    -0.003   172.36   1.068s
 HF-181   1389.61   347.65        13.        -1.     0.000   872.67   1.073s
 PB-214   1404.82   351.45         9.        48.     0.027    16.33   0.446s
 BA-133   1426.65   356.91        21.        -6.    -0.003   125.25   1.082s
 I-131    1453.59   363.65        13.        -2.    -0.001   226.69   1.089s
 SN-113   1566.67   391.93        16.        -1.    -0.001   487.51   1.114s
 SB-125   1710.87   427.98        13.         1.     0.001   367.85   1.146s
 AG-108M  1733.46   433.63        15.        -4.    -0.002   132.90   1.151s
 SB-125   1852.30   463.35         7.         4.     0.002   110.99   1.177s
 PM-144   1905.22   476.58        15.        -1.    -0.001   377.48   1.189s
 BE-7     1916.36   479.37         7.         4.     0.002   111.98   1.189s
 HF-181   1923.58   481.17        15.        -4.    -0.002   138.73   1.193s
 La-140   1952.33   488.36        14.        -3.    -0.001   217.25   1.198s
 RU-103   1986.42   496.88         9.         1.     0.000   627.52   1.206s
 RH-106   2041.44   510.64        22.        14.     0.008    53.32   1.219s
 Nd-147   2125.07   531.55         9.        -3.    -0.001   171.51   1.236s
 Ba-140   2147.77   537.22        10.         3.     0.002   168.74   1.241s
 CS-134   2241.93   560.77         5.         2.     0.001   160.22   1.264s
 BI-207   2283.44   571.15        11.        -1.    -0.001   418.00   1.269s
 TL-208   2329.57   582.68        17.         4.     0.002    63.58   1.281s
 SB-124   2407.14   602.07        11.         2.     0.001   227.77   1.298s
 CS-134   2416.04   604.30        22.        -4.    -0.002   161.92   1.300s
 BI-214   2435.39   609.14         8.        35.     0.019    22.92   0.786s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2435.71   609.22        23.        18.     0.010    44.96   1.305s
 AG-108M  2454.33   613.87        17.        -2.    -0.001   253.33   1.308s
 RH-106   2488.28   622.36         8.         5.     0.003    94.45   1.314s
 SB-125   2553.06   638.55         8.        -2.    -0.001   168.59   1.326s
 I-131    2545.55   636.68        12.        -3.    -0.002   180.14   1.327s
 AG-110M  2630.97   658.03        15.        -3.    -0.002   166.84   1.345s
 PM-144   2789.13   697.57        14.         1.     0.000   845.16   1.378s
 NB-94    2809.11   702.57        11.        -2.    -0.001   221.25   1.383s
 SB-124   2891.65   723.20        14.         4.     0.002   135.57   1.400s
 AG-108M  2891.61   723.19        14.         4.     0.002   134.74   1.401s
 ZR-95    2898.85   725.00        20.        -3.    -0.001   246.76   1.401s
 BI-212   2904.53   726.42        17.         2.     0.001   371.15   1.404s
 pm-146   2940.73   735.47         7.         4.     0.002   101.58   1.411s
 ZR-95    3027.06   757.05        12.        -2.    -0.001   264.07   1.429s
 NB-95    3062.49   765.91        13.         2.     0.001   215.84   1.437s
 BI-212   3141.82   785.74        10.         3.     0.001   175.94   1.453 
 CS-134   3185.43   796.64        13.        -4.    -0.002   145.06   1.462s
 CS-134   3210.05   802.79        12.         2.     0.001   263.42   1.467s
 CO-58    3242.80   810.98         7.         0.     0.000   773.84   1.474s
 La-140   3264.74   816.46        10.        -1.    -0.001   355.89   1.478s
 Cs-136   3275.21   819.08         8.         1.     0.000   478.73   1.481s
 MN-54    3331.64   833.18         5.        -1.     0.000   498.27   1.494s
 Co-56    3385.21   846.57         7.        -1.    -0.001   299.56   1.504s
 EU-154   3489.87   872.73        12.        -2.    -0.001   309.41   1.526s
 PA-234   3524.00   881.27        14.        -3.    -0.002   190.59   1.532s
 PA-234   3533.40   883.62         4.         5.     0.003    70.06   1.534 
 AG-110M  3550.95   888.00         7.        -2.    -0.001   208.37   1.536s
 y-88     3591.20   898.06        11.         1.     0.001   481.03   1.547s
 AC-228   3641.40   910.61        10.         3.     0.002   166.10   1.557s
 AG-110M  3745.98   936.75        10.         0.     0.000   965.92   1.579s
 AC-228   3874.53   968.88         2.        13.     0.007    31.73   1.605s
 EU-154   3983.67   996.15        11.        -1.    -0.001   524.08   1.627s
 PA-234M  3997.97   999.73         7.         2.     0.001   259.47   1.631s
 Co-56    4151.18  1038.02        10.        -2.    -0.001   262.52   1.661s
 BI-207   4253.06  1063.48        10.        -3.    -0.002   170.70   1.682s
 Ga-68    4311.68  1078.13         8.         2.     0.001   209.94   1.692s
 FE-59    4395.50  1099.07        12.        -1.     0.000   649.27   1.710s
 BI-214   4480.16  1120.23        10.         3.     0.002   145.82   1.727s
 Sc-46    4479.02  1119.94        11.         3.     0.002   166.76   1.727s
 CO-60    4701.37  1175.50         5.         2.     0.001   152.54   1.769s
 Ta-182   4755.70  1189.08         6.         2.     0.001   155.42   1.781s
 Co-56    4952.24  1238.19        10.         5.     0.003   107.12   1.820s
 NA-22    5094.52  1273.74         9.        -3.    -0.001   175.61   1.848s
 EU-154   5094.52  1273.74         9.        -3.    -0.001   175.63   1.848s
 AG-110M  5537.04  1384.30         3.         0.     0.000   532.59   1.932s
 K-40     5841.37  1460.33        10.        67.     0.037    12.90   1.991s
 La-140   6371.26  1592.69         2.        -1.    -0.001   218.06   2.091s
 BI-214   7057.45  1764.08         3.         6.     0.003    59.57   2.214s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    7081.65  1770.12         6.        -1.    -0.001   350.38   2.219s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.1806E+00                                      5.31E+01             
                           477.60 2.181E+00 ?(  8.728E+00 1.12E+02 1.05E+01 G  
 
NA-22    C  -3.6150E-01                                      9.50E+02             
                          1274.53-3.615E-01 ?(  2.341E+00 1.76E+02 9.99E+01 G  
 
K-40     N   1.0112E+02                                      4.66E+11             
                          1460.83 1.011E+02 ?(P 2.624E+01 1.29E+01 1.07E+01 G  
 
Sc-46    F   1.9033E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.757E+00 1.00E+03 1.00E+02 G  
                          1120.55 3.807E-01 ?(  2.309E+00 1.67E+02 1.00E+02 G  
 
CR-51    F   3.6397E-02                                      2.77E+01             
                           320.08 3.640E-02 &(  1.123E+01 8.35E+03 9.94E+00 G  
 
MN-54    C  -6.3932E-02                                      3.12E+02             
                           834.85-6.393E-02 ?(  1.286E+00 4.98E+02 1.00E+02 G  
 
FE-59    F  -1.7136E-01                                      4.45E+01             
                          1099.25-1.714E-01 ?(  4.214E+00 6.49E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   2.475E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   3.1437E-01                                      7.73E+01             
                           846.77-1.344E-01 ?(  1.543E+00 3.00E+02 9.99E+01 G  
                          1238.28 9.931E-01 &(  3.737E+00 1.07E+02 6.61E+01 G  
                          1037.84-1.544E+00 +   1.511E+01 2.63E+02 1.41E+01 G  
                          1771.35-1.278E+00 +   1.751E+01 3.50E+02 1.55E+01  A 
 
CO-58    C   4.7397E-02                                      7.09E+01             
                           810.78 4.740E-02 ?(  1.453E+00 7.74E+02 9.95E+01 G  
 
CO-60    F   1.4780E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  2.989E+00 1.00E+03 1.00E+02 G  
                          1173.24 2.957E-01 ?(  1.696E+00 1.53E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I  -1.9985E-01                                      7.41E+06             
                           702.63-1.998E-01 ?(  1.628E+00 2.21E+02 9.79E+01 G  
                           871.10-1.836E-02 %   1.906E+00 2.70E+03 9.99E+01 G  
 
ZR-95    I  -3.1869E-01                                      6.40E+01             
                           756.73-3.187E-01 ?(  3.122E+00 2.64E+02 5.45E+01 G  
                           724.20-5.255E-01 +   4.679E+00 2.47E+02 4.42E+01 G  
 
NB-95    I   2.3077E-01                                      6.40E+01             
                           765.79 2.308E-01 ?(  1.821E+00 2.16E+02 9.98E+01 G  
 
RU-103   I   4.8975E-02                                      3.93E+01             
                           497.05 4.898E-02 ?(  1.186E+00 6.28E+02 9.09E+01 G  
                           610.30 2.381E+01 ?   3.360E+01 4.50E+01 5.75E+00 GA 
 
RH-106   I   3.7204E+00                                      3.74E+02             
                           621.92 3.720E+00 ?(  1.224E+01 9.44E+01 9.93E+00 G  
                          1050.36 0.000E+00 -   1.857E+02 1.00E+03 1.56E+00 G  
                           511.86 4.692E+00 &   8.044E+00 5.33E+01 2.00E+01 GA 
 
AG-108M  C   6.4213E-02                                      1.53E+05             
                           433.94-2.854E-01 ?(  1.341E+00 1.33E+02 9.05E+01 G  
                           722.94 4.124E-01 ?(  1.972E+00 1.35E+02 9.08E+01 G  
                           614.28-2.037E-01 +   1.876E+00 2.53E+02 8.98E+01 G  
 
AG-110M  F  -1.2975E-01                                      2.50E+02             
                           884.68-2.732E-01 ?(  2.149E+00 2.08E+02 7.27E+01 G  
                           657.76-3.000E-01 +   1.795E+00 1.67E+02 9.46E+01 G  
                           937.49-1.532E-01 +   5.691E+00 9.66E+02 3.44E+01 G  
                          1384.30 2.996E-01 ?(  6.776E+00 5.33E+02 2.43E+01 G  
                           763.94-3.436E-02 %   7.950E+00 6.04E+03 2.23E+01 G  
 
SN-113   F  -9.7114E-02                                      1.15E+02             
                           391.69-9.711E-02 &(  1.756E+00 4.88E+02 6.40E+01 G  
 
SB-124   F   4.9244E-01                                      6.02E+01             
                           602.73 1.661E-01 ?(  1.398E+00 2.28E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   2.831E+00 1.00E+03 4.78E+01 G  
                           722.79 3.459E+00 ?(  1.664E+01 1.36E+02 1.08E+01 G  
 
SB-125   I   7.6394E-01                                      1.01E+03             
                           427.88 2.758E-01 &(  3.777E+00 3.68E+02 2.96E+01 G  
                           600.50-1.483E-01 %   7.788E+00 1.37E+03 1.79E+01 G  
                           635.89-1.738E+00 +   1.084E+01 1.69E+02 1.13E+01 G  
                           463.37 2.144E+00 &(  8.501E+00 1.11E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   1.2037E-01                                      8.02E+00             
                           364.48-1.416E-01 ?(  1.178E+00 2.27E+02 8.17E+01 G  
                           284.30 3.607E+00  (  1.145E+01 9.18E+01 6.14E+00 G  
                           636.97-3.244E+00 +   2.121E+01 1.80E+02 7.17E+00 G  
 
Gd-153   F   3.6186E-01                                      2.42E+02             
                            97.50 5.006E-01 ?(  2.282E+00 1.32E+02 3.00E+01 G  
                           103.20 1.709E-01 &(  3.064E+00 5.00E+02 2.18E+01 G  
 
Ga-68    C   9.0666E+00                                      4.71E-02             
                          1077.40 9.067E+00 ?(  7.106E+01 2.10E+02 3.30E+00 G  
 
Tc-99m   I   2.1814E-01                                      2.51E-01             
                           140.51 2.181E-01  (  7.790E-01 1.04E+02 8.93E+01 G  
 
BA-133   F  -4.3761E-01                                      3.85E+03             
                           356.00-4.376E-01 ?(  1.913E+00 1.25E+02 6.20E+01 G  
                           302.85-9.972E-01 +   5.570E+00 1.58E+02 1.83E+01 G  
                           383.84 0.000E+00 +   1.586E+01 1.00E+03 8.94E+00 GA 
                            80.99-4.930E-02 %   2.618E+00 1.50E+03 3.41E+01 GA 
 
CS-134   I   1.7329E-02                                      7.54E+02             
                           604.71-3.329E-01 ?(  1.906E+00 1.62E+02 9.76E+01 G  
                           795.87-4.135E-01 +   2.148E+00 1.45E+02 8.55E+01 G  
                           569.32 1.691E-01 %   8.813E+00 1.36E+03 1.54E+01 G  
                           801.95 2.140E+00 ?(  2.087E+01 2.63E+02 8.69E+00 G  
                           563.24 1.903E+00 ?(  1.145E+01 1.60E+02 8.35E+00 G  
 
Ba-140   I   8.1738E-01                                      1.28E+01             
                           537.26 8.174E-01 ?(  5.025E+00 1.69E+02 2.44E+01 G  
                           162.66 0.000E+00 -   1.312E+01 1.00E+03 6.22E+00 G  
                           304.85-1.189E-01 %   2.128E+01 4.74E+03 4.29E+00 G  
 
La-140   I  -1.9917E-01                                      1.28E+01             
                          1596.21-1.992E-01 ?(  1.781E+00 2.18E+02 9.54E+01 G  
                           487.02-3.567E-01 +   2.823E+00 2.17E+02 4.55E+01 G  
                           328.76-2.369E-01 +   5.272E+00 6.05E+02 2.03E+01 G  
                           815.77-5.455E-01 +   7.338E+00 3.56E+02 2.33E+01 G  
 
CE-141   I   4.5624E-02                                      3.25E+01             
                           145.44 4.562E-02 &(  1.415E+00 8.56E+02 4.82E+01 G  
 
CE-144   I  -5.4792E-01                                      2.85E+02             
                           133.54-5.479E-01 &(  7.371E+00 3.81E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 10
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   5.3986E-02                                      3.63E+02             
                           696.54 5.399E-02 ?(  1.721E+00 8.45E+02 9.90E+01 G  
                           618.06 0.000E+00 -   1.797E+00 1.00E+03 9.91E+01 G  
                           476.81-2.223E-01 +   3.102E+00 3.77E+02 4.20E+01 G  
 
EU-152   F   1.8014E-02                                      4.94E+03             
                           344.29 1.801E-02 %(  3.836E+00 5.65E+03 2.65E+01 G  
                          1112.07-3.699E-01 %   1.587E+01 1.11E+03 1.36E+01 G  
                           121.78-7.361E-02 +   2.266E+00 8.51E+02 2.86E+01 G  
                           778.92 0.000E+00 -   5.355E+00 1.00E+03 1.29E+01 G  
                           964.11-2.208E-02 %   1.820E+01 2.21E+04 1.46E+01 G  
                           244.69-1.217E+00 +   1.187E+01 2.71E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   5.487E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I  -1.3863E+00                                      3.14E+03             
                           873.23-1.386E+00 ?(  1.597E+01 3.09E+02 1.23E+01 G  
                           123.10 1.660E-01 +   1.584E+00 2.68E+02 4.08E+01 G  
                          1274.54-1.027E+00 +   6.650E+00 1.76E+02 3.52E+01 G  
                           723.36 0.000E+00 +   1.065E+01 1.00E+03 2.02E+01 G  
                          1004.77-1.333E-01 %   9.916E+00 1.87E+03 1.80E+01 G  
                           996.33-9.950E-01 +   1.980E+01 5.24E+02 1.06E+01 G  
 
EU-155   I  -3.1286E-01                                      1.81E+03             
                           105.31-3.129E-01 ?(  3.181E+00 2.86E+02 2.12E+01 G  
                            86.54-1.251E+00 +   3.414E+00 8.16E+01 3.07E+01 G  
 
HF-181   F  -3.2895E-01                                      4.24E+01             
                           482.00-3.290E-01 ?(  1.620E+00 1.39E+02 8.05E+01 G  
                           133.02 0.000E+00 &   1.652E+00 1.00E+03 4.33E+01 G  
                           345.83-1.909E-01 +   6.291E+00 8.73E+02 1.51E+01 G  
                           136.30-9.775E-02 %   1.236E+01 3.50E+03 5.85E+00 G  
 
Ta-182   F   6.5281E-01                                      1.14E+02             
                          1121.30 0.000E+00 ?(  6.859E+00 1.00E+03 3.49E+01 G  
                          1221.41-5.193E-03 %   9.903E+00 4.98E+04 2.70E+01 G  
                          1189.05 2.059E+00 ?(  1.188E+01 1.55E+02 1.62E+01 G  
 
TL-208   N   3.4167E-01                                      6.98E+02             
                           583.02 3.417E-01 ?(P 1.893E+00 6.36E+01 8.45E+01 G  
                           277.28-4.368E+00 + P 1.653E+01 1.23E+02 6.31E+00 G  
                           860.56-1.871E-02 %   1.423E+01 1.95E+04 1.24E+01 G  
 
pm-146   C   6.8428E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  4.137E+00 1.00E+03 3.40E+01 G  
                           735.72 1.718E+00 &(  6.144E+00 1.02E+02 2.25E+01 G  
                           453.88 0.000E+00 -   1.580E+00 1.00E+03 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 11
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   1.1052E-01                                      1.07E+02             
                           898.04 1.105E-01 ?(  2.019E+00 4.81E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   1.466E+00 1.00E+03 9.92E+01 G  
 
Cd-109   F   1.5758E+01                                      4.53E+02             
                            88.04 1.576E+01 ?(  1.904E+01 3.89E+01 3.79E+00 G  
 
PB-210   N   1.2779E+01                                      8.14E+03             
                            46.54 1.278E+01  (P 3.759E+01 3.59E+01 4.25E+00 G  
 
PB-212   N   6.5576E+00                                      6.98E+02             
                           238.63 6.558E+00  (P 1.891E+00 1.31E+01 4.33E+01 G  
                           300.03 2.935E+00 -   2.736E+01 2.55E+02 3.28E+00 GA 
 
PB-214   N   7.1548E+00                                      5.84E+05             
                           351.93 6.262E+00  (P 2.110E+00 1.63E+01 3.76E+01 G  
                           295.09 8.894E+00 *(P 3.848E+00 2.02E+01 1.93E+01 G  
                           242.00 7.484E+00 & P 1.074E+01 3.99E+01 7.43E+00 GA 
 
BI-207   C  -8.6937E-02                                      1.18E+04             
                           569.70-8.694E-02 ?(  1.368E+00 4.18E+02 9.77E+01 G  
                          1063.66-4.686E-01 +   2.918E+00 1.71E+02 7.45E+01 G  
 
BI-212   N   1.8979E+00                                      6.98E+02             
                           727.17 1.898E+00 ?(  2.587E+01 3.71E+02 7.55E+00 G  
                           785.42 1.971E+01     1.272E+02 1.76E+02 1.28E+00 GA 
 
BI-214   N   6.1183E+00                                      5.84E+05             
                           609.31 5.806E+00  (  2.636E+00 2.29E+01 4.61E+01 G  
                          1120.29 2.871E+00 -   1.510E+01 1.46E+02 1.51E+01 G  
                          1764.49 7.053E+00 ?(  1.320E+01 5.96E+01 1.54E+01 G  
 
BI-210M  T   3.0225E-01                                      1.10E+09             
                           265.83 3.023E-01 &(  1.523E+00 1.41E+02 5.00E+01 G  
                           304.90 2.373E-03 %   3.242E+00 3.61E+04 2.80E+01 G  
 
RA-224   N  -2.6156E+00                                      6.98E+02             
                           240.99-2.616E+00  (  3.613E+01 3.96E+02 4.10E+00 G  
 
AC-228   N   3.8175E+00                                      2.10E+03             
                           911.07 1.053E+00 ?(  6.386E+00 1.66E+02 2.90E+01 G  
                           968.97 8.700E+00 ?(  6.393E+00 3.17E+01 1.75E+01 G  
                           338.32 3.395E+00 ?(  8.113E+00 7.16E+01 1.20E+01 G  
                            93.35 1.173E+01 *   1.429E+01 3.89E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 12
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   2.3794E-01                                      7.95E+03             
                           235.97-3.955E-01 &(  1.947E+01 1.44E+03 1.23E+01 G  
                            50.14-4.092E+00 +   1.750E+01 1.25E+02 8.00E+00 G  
                           256.24 1.351E+00 ?(  1.298E+01 2.67E+02 7.00E+00 G  
 
TH-229   N   2.8367E+00                                      2.68E+06             
                           193.51 2.537E+00 ?(  1.496E+01 1.65E+02 4.40E+00 G  
                           210.85 3.278E+00 ?(  2.985E+01 2.56E+02 2.99E+00 G  
 
TH-234   N   5.9131E+00                                      1.63E+12             
                            63.29 9.002E+00  (P 2.863E+01 3.95E+01 3.81E+00 G  
                            92.59 3.806E+00  (P 1.727E+01 4.18E+01 5.58E+00 G  
 
PA-231   N  -1.5734E+00                                      1.20E+07             
                           302.65-6.260E+00 ?(  3.543E+01 1.60E+02 2.88E+00 G  
                           300.07 3.913E+00 ?(  3.649E+01 2.55E+02 2.46E+00 G  
 
PA-233   C   1.3188E-01                                      7.82E+08             
                           312.01-1.340E-01 ?(  2.891E+00 5.87E+02 3.60E+01 G  
                           300.18 1.676E+00 ?(  1.383E+01 2.26E+02 6.20E+00 G  
 
PA-234   N   1.4882E+00                                      1.63E+12             
                           131.29-8.583E-01 ?(  3.744E+00 1.26E+02 1.80E+01 G  
                           946.02 0.000E+00 +   1.399E+01 1.00E+03 1.34E+01 G  
                           569.47-6.240E-02 %   1.259E+01 4.98E+03 8.20E+00 G  
                           883.24 5.888E+00 ?(  1.368E+01 7.01E+01 9.60E+00 G  
                           880.53-5.091E+00 +   3.514E+01 1.91E+02 6.00E+00 GA 
 
PA-234M  N   2.1806E+01                                      1.63E+12             
                          1001.00 2.181E+01 ?(  2.151E+02 2.59E+02 8.37E-01 G  
                           766.41-1.264E+00 %   6.276E+02 1.30E+04 2.94E-01 G  
 
U-235    N   9.8153E-01                                      2.57E+11             
                           143.79-1.211E+00 ?(  6.819E+00 1.62E+02 1.10E+01 G  
                           205.33-7.713E-02 %   1.898E+01 6.80E+03 5.01E+00 G  
                           163.38 5.713E+00  (  7.812E+00 4.55E+01 5.08E+00 G  
 
AM-241   T   1.6703E+00                                      1.58E+05             
                            59.54 1.670E+00  (  2.124E+00 4.13E+01 3.59E+01 G  
 
Np-237   F  -2.8633E+00                                      2.14E+06             
                            86.49-2.863E+00 ?(  8.209E+00 8.56E+01 1.31E+01 G  
 
Ir-192   F   5.9915E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  1.331E+00 1.00E+03 8.70E+01 G  
                           468.06 0.000E+00 ?(  8.744E-01 1.00E+03 5.18E+01 G  
                           308.44-1.383E-01 +   3.081E+00 6.03E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 13
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 3.356E+00 ?(  3.003E+00 3.13E+01 3.02E+01 G  
 
Cs-136   F   8.5356E-02                                      1.30E+01             
                           818.50 8.536E-02 ?(  1.578E+00 4.79E+02 1.00E+02 G  
                          1048.07 0.000E+00 &   1.116E+00 1.00E+03 8.00E+01 G  
                           340.57-4.852E-01 +   2.931E+00 1.72E+02 4.69E+01 G  
 
Np-239   T   1.9723E-01                                      2.36E+00             
                           103.70 2.331E-01 ?   2.809E+00 3.38E+02 2.40E+01 X  
                           106.13 1.972E-01 &(  2.009E+00 2.77E+02 2.27E+01 G  
                            99.50 1.144E+00     4.750E+00 1.21E+02 1.50E+01 X  
 
Nd-147      -1.3979E+00                                      1.11E+01             
                           531.00-1.398E+00 ?(  8.800E+00 1.72E+02 1.30E+01 G  
                            91.10-1.041E+00 +   3.729E+00 1.06E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 14
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.77        46.        -8.    -0.004   124.66  -4.092E+00   
 AM-241      59.30        20.        19.     0.010    41.30   1.670E+00   
 TH-234      63.11        52.        11.     0.006    39.46   9.002E+00  P
 Np-237      86.18        83.       -16.    -0.009    85.58  -2.863E+00   
 EU-155      86.19        79.       -16.    -0.009    81.59  -1.251E+00   
 Cd-109      87.48        36.        25.     0.014    38.89   1.576E+01   
 Nd-147      91.06        83.       -13.    -0.007   106.03  -1.041E+00   
 TH-234      92.98        70.         9.     0.005    41.84   3.806E+00  P
 AC-228      92.99        46.        28.     0.016    38.89   1.173E+01   
 Np-239      99.59        38.         8.     0.004   120.78   1.144E+00   
 Np-239     103.40        34.         2.     0.001   338.49   2.331E-01   
 EU-155     105.35        34.        -3.    -0.002   286.50  -3.129E-01   
 Np-239     104.01        14.         2.     0.001   276.91   1.972E-01   
 EU-152     122.38        30.        -1.    -0.001   851.05  -7.361E-02   
 EU-154     123.48        30.         3.     0.002   268.00   1.660E-01   
 PA-234     130.17        31.        -7.    -0.004   126.09  -8.583E-01   
 CE-144     133.62        47.        -3.    -0.001   381.44  -5.479E-01   
 CO-57      136.71        36.        -3.    -0.002   270.73  -7.094E-01   
 Tc-99m     140.97        29.         8.     0.004   104.19   2.181E-01   
 U-235      143.75        36.        -5.    -0.003   161.50  -1.211E+00   
 CE-141     145.53        29.         1.     0.000   855.59   4.562E-02   
 U-235      161.38         7.        11.     0.006    45.51   5.713E+00   
 TH-229     193.32        17.         4.     0.002   165.13   2.537E+00   
 TH-229     211.07        29.         3.     0.002   255.87   3.278E+00   
 RA-224     238.84        69.        -3.    -0.002   395.99  -2.616E+00   
 EU-152     243.49        23.        -3.    -0.001   271.03  -1.217E+00   
 TH-227     255.30        21.         3.     0.001   266.52   1.351E+00   
 BI-210M    265.32        13.         4.     0.002   141.25   3.023E-01   
 TL-208     277.21        25.        -7.    -0.004   123.18  -4.368E+00  P
 I-131      283.64        10.         5.     0.003    91.80   3.607E+00   
 Ir-192     294.88        16.        24.     0.013    31.30   3.356E+00   
 PA-231     299.89        15.         2.     0.001   255.33   3.913E+00   
 PA-233     299.90        14.         2.     0.001   226.03   1.676E+00   
 PA-231     301.90        20.        -4.    -0.002   159.80  -6.260E+00   
 BA-133     301.90        20.        -4.    -0.002   157.79  -9.972E-01   
 Ir-192     308.73        18.        -1.    -0.001   602.77  -1.383E-01   
 PA-233     311.54        20.        -1.    -0.001   587.47  -1.340E-01   
 La-140     328.99        19.        -1.    -0.001   604.62  -2.369E-01   
 AC-228     338.50        15.         9.     0.005    71.60   3.395E+00   
 Cs-136     339.71        32.        -5.    -0.003   172.36  -4.852E-01   
 HF-181     347.65        13.        -1.     0.000   872.67  -1.909E-01   
 BA-133     356.91        21.        -6.    -0.003   125.25  -4.376E-01   
 I-131      363.65        13.        -2.    -0.001   226.69  -1.416E-01   
 SN-113     391.93        16.        -1.    -0.001   487.51  -9.711E-02   

Page 549 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 15
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     427.98        13.         1.     0.001   367.85   2.758E-01   
 AG-108M    433.63        15.        -4.    -0.002   132.90  -2.854E-01   
 SB-125     463.35         7.         4.     0.002   110.99   2.144E+00   
 PM-144     476.58        15.        -1.    -0.001   377.48  -2.223E-01   
 BE-7       479.37         7.         4.     0.002   111.98   2.181E+00   
 HF-181     481.17        15.        -4.    -0.002   138.73  -3.290E-01   
 La-140     488.36        14.        -3.    -0.001   217.25  -3.567E-01   
 RU-103     496.88         9.         1.     0.000   627.52   4.898E-02   
 RH-106     510.64        22.        14.     0.008    53.32   4.692E+00   
 Nd-147     531.55         9.        -3.    -0.001   171.51  -1.398E+00   
 Ba-140     537.22        10.         3.     0.002   168.74   8.174E-01   
 CS-134     560.77         5.         2.     0.001   160.22   1.903E+00   
 BI-207     571.15        11.        -1.    -0.001   418.00  -8.694E-02   
 TL-208     582.68        17.         4.     0.002    63.58   3.417E-01  P
 SB-124     602.07        11.         2.     0.001   227.77   1.661E-01   
 CS-134     604.30        22.        -4.    -0.002   161.92  -3.329E-01   
 RU-103     609.22        23.        18.     0.010    44.96   2.381E+01   
 AG-108M    613.87        17.        -2.    -0.001   253.33  -2.037E-01   
 RH-106     622.36         8.         5.     0.003    94.45   3.720E+00   
 SB-125     638.55         8.        -2.    -0.001   168.59  -1.738E+00   
 I-131      636.68        12.        -3.    -0.002   180.14  -3.244E+00   
 AG-110M    658.03        15.        -3.    -0.002   166.84  -3.000E-01   
 PM-144     697.57        14.         1.     0.000   845.16   5.399E-02   
 NB-94      702.57        11.        -2.    -0.001   221.25  -1.998E-01   
 SB-124     723.20        14.         4.     0.002   135.57   3.459E+00   
 AG-108M    723.19        14.         4.     0.002   134.74   4.124E-01   
 ZR-95      725.00        20.        -3.    -0.001   246.76  -5.255E-01   
 pm-146     735.47         7.         4.     0.002   101.58   1.718E+00   
 ZR-95      757.05        12.        -2.    -0.001   264.07  -3.187E-01   
 NB-95      765.91        13.         2.     0.001   215.84   2.308E-01   
 CS-134     796.64        13.        -4.    -0.002   145.06  -4.135E-01   
 CS-134     802.79        12.         2.     0.001   263.42   2.140E+00   
 CO-58      810.98         7.         0.     0.000   773.84   4.740E-02   
 La-140     816.46        10.        -1.    -0.001   355.89  -5.455E-01   
 Cs-136     819.08         8.         1.     0.000   478.73   8.536E-02   
 MN-54      833.18         5.        -1.     0.000   498.27  -6.393E-02   
 Co-56      846.57         7.        -1.    -0.001   299.56  -1.344E-01   
 EU-154     872.73        12.        -2.    -0.001   309.41  -1.386E+00   
 PA-234     881.27        14.        -3.    -0.002   190.59  -5.091E+00   
 PA-234     883.62         4.         5.     0.003    70.06   5.888E+00   
 AG-110M    888.00         7.        -2.    -0.001   208.37  -2.732E-01   
 y-88       898.06        11.         1.     0.001   481.03   1.105E-01   
 AC-228     910.61        10.         3.     0.002   166.10   1.053E+00   
 AG-110M    936.75        10.         0.     0.000   965.92  -1.532E-01   
 AC-228     968.88         2.        13.     0.007    31.73   8.700E+00   
 EU-154     996.15        11.        -1.    -0.001   524.08  -9.950E-01   
 PA-234M    999.73         7.         2.     0.001   259.47   2.181E+01   
 Co-56     1038.02        10.        -2.    -0.001   262.52  -1.544E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 16
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207    1063.48        10.        -3.    -0.002   170.70  -4.686E-01   
 Ga-68     1078.13         8.         2.     0.001   209.94   9.067E+00   
 FE-59     1099.07        12.        -1.     0.000   649.27  -1.714E-01   
 Sc-46     1119.94        11.         3.     0.002   166.76   3.807E-01   
 CO-60     1175.50         5.         2.     0.001   152.54   2.957E-01   
 Ta-182    1189.08         6.         2.     0.001   155.42   2.059E+00   
 Co-56     1238.19        10.         5.     0.003   107.12   9.931E-01   
 NA-22     1273.74         9.        -3.    -0.001   175.61  -3.615E-01   
 EU-154    1273.74         9.        -3.    -0.001   175.63  -1.027E+00   
 AG-110M   1384.30         3.         0.     0.000   532.59   2.996E-01   
 La-140    1592.69         2.        -1.    -0.001   218.06  -1.992E-01   
 Co-56     1770.12         6.        -1.    -0.001   350.38  -1.278E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.1806E+00    2.1806E+00    1.120E+02%                8.73E+00
 NA-22  #A   -3.6150E-01   -3.6150E-01    1.756E+02%                2.34E+00
 K-40   #     1.0112E+02    1.0112E+02    1.362E+01%                2.62E+01
 Sc-46  #A    1.9033E-01    1.9033E-01    1.668E+02%                1.76E+00
 CR-51  #A    3.6397E-02    3.6397E-02    8.349E+03%                1.12E+01
 MN-54  #A   -6.3932E-02   -6.3932E-02    4.983E+02%                1.29E+00
 FE-59  #A   -1.7136E-01   -1.7136E-01    6.493E+02%                4.21E+00
 Co-56  #A    3.1437E-01    3.1437E-01    1.071E+02%                1.54E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.60E-01
 CO-58  #A    4.7397E-02    4.7397E-02    7.738E+02%                1.45E+00
 CO-60  #A    1.4780E-01    1.4780E-01    1.525E+02%                2.99E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.71E+00
 NB-94  #A   -1.9985E-01   -1.9985E-01    2.213E+02%                1.63E+00
 ZR-95  #A   -3.1869E-01   -3.1869E-01    2.641E+02%                3.12E+00
 NB-95  #A    2.3077E-01    2.3077E-01    2.158E+02%                1.82E+00
 RU-103 #A    4.8975E-02    4.8975E-02    6.275E+02%                1.19E+00
 RH-106 #A    3.7204E+00    3.7204E+00    9.445E+01%                1.22E+01
 AG-108M#A    6.4213E-02    6.4213E-02    9.463E+01%                1.34E+00
 AG-110M#A   -1.2975E-01   -1.2975E-01    2.084E+02%                2.15E+00
 SN-113 #A   -9.7114E-02   -9.7114E-02    4.875E+02%                1.76E+00
 SB-124 #A    4.9244E-01    4.9244E-01    1.325E+02%                1.40E+00
 SB-125 #A    7.6394E-01    7.6394E-01    1.110E+02%                3.78E+00
 I-131  #A    1.2037E-01    1.2037E-01    9.180E+01%                1.18E+00
 Gd-153 #A    3.6186E-01    3.6186E-01    1.317E+02%                2.28E+00
 Ga-68  #A    9.0281E+00    9.0666E+00    2.099E+02%                7.11E+01
 Tc-99m #A    2.1796E-01    2.1814E-01    1.042E+02%                7.79E-01
 BA-133 #A   -4.3761E-01   -4.3761E-01    1.253E+02%                1.91E+00
 CS-134 #A    1.7329E-02    1.7329E-02    1.161E+02%                1.91E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 17
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.83E+00
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.12E+00
 Ba-140 #A    8.1737E-01    8.1738E-01    1.687E+02%                5.03E+00
 La-140 #A   -1.9917E-01   -1.9917E-01    2.181E+02%                1.78E+00
 CE-141 #A    4.5624E-02    4.5624E-02    8.556E+02%                1.41E+00
 CE-144 #A   -5.4792E-01   -5.4792E-01    3.814E+02%                7.37E+00
 PM-144 #A    5.3986E-02    5.3986E-02    8.452E+02%                1.72E+00
 EU-152 #A    1.8014E-02    1.8014E-02    5.650E+03%                3.84E+00
 EU-154 #A   -1.3863E+00   -1.3863E+00    3.094E+02%                1.60E+01
 EU-155 #A   -3.1286E-01   -3.1286E-01    2.865E+02%                3.18E+00
 HF-181 #A   -3.2895E-01   -3.2895E-01    1.387E+02%                1.62E+00
 Ta-182 #A    6.5281E-01    6.5281E-01    1.554E+02%                6.86E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.19E+00
 TL-208 #A    3.4167E-01    3.4167E-01    1.447E+02%                1.89E+00
 pm-146 #A    6.8428E-01    6.8428E-01    1.016E+02%                4.14E+00
 y-88   #A    1.1052E-01    1.1052E-01    4.810E+02%                2.02E+00
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                1.76E+04
 Cd-109 #A    1.5758E+01    1.5758E+01    3.889E+01%                1.90E+01
 PB-210  A    1.2779E+01    1.2779E+01    9.574E+01%                3.76E+01
 PB-212       6.5576E+00    6.5576E+00    1.411E+01%                1.89E+00
 PB-214       7.1548E+00    7.1548E+00    1.390E+01%                2.11E+00
 BI-207 #A   -8.6937E-02   -8.6937E-02    4.180E+02%                1.37E+00
 BI-212  A    1.8979E+00    1.8979E+00    3.712E+02%                2.59E+01
 BI-214       6.1183E+00    6.1183E+00    2.292E+01%                2.64E+00
 BI-210M#A    3.0225E-01    3.0225E-01    1.412E+02%                1.52E+00
 RA-224 #A   -2.6156E+00   -2.6156E+00    3.960E+02%                3.61E+01
 AC-228 #A    3.8175E+00    3.8175E+00    3.173E+01%                6.39E+00
 TH-227 #A    2.3794E-01    2.3794E-01    2.665E+02%                1.95E+01
 TH-229 #A    2.8367E+00    2.8367E+00    1.523E+02%                1.50E+01
 TH-234 #A    5.9131E+00    5.9131E+00    7.629E+01%                2.86E+01
 PA-231 #A   -1.5734E+00   -1.5734E+00    1.506E+02%                3.54E+01
 PA-233 #A    1.3188E-01    1.3188E-01    2.260E+02%                2.89E+00
 PA-234 #A    1.4882E+00    1.4882E+00    7.006E+01%                3.74E+00
 PA-234M#A    2.1806E+01    2.1806E+01    2.595E+02%                2.15E+02
 U-235  #A    9.8153E-01    9.8153E-01    4.551E+01%                6.82E+00
 AM-241 #A    1.6703E+00    1.6703E+00    4.130E+01%                2.12E+00
 Np-237 #A   -2.8633E+00   -2.8633E+00    8.558E+01%                8.21E+00
 Ir-192 #A    5.9914E-01    5.9915E-01    3.130E+01%                1.33E+00
 Cs-136 #A    8.5355E-02    8.5356E-02    4.787E+02%                1.58E+00
 Np-239 #A    1.9721E-01    1.9723E-01    2.769E+02%                2.01E+00
 Nd-147 #A   -1.3978E+00   -1.3979E+00    1.715E+02%                8.80E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:45:57 PMPage 18
 TestAmerica                     Spectrum name: 4_Gamma_20140336.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.210E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.2095542E+02  Bq/Sample     

Page 553 of 1127



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700  1800  1900  2000 
1.0e0

1.0e1

1.0e2

1.0e3

Energy (keV)

C
ou

nt
s

98406_Gamma_160-5151-A-17-E. 4_Gamma_20140336.spc.

P
a
g
e
 
5
5
4
 
o
f
 
1
1
2
7



Test America St. Louis                    Spectrum ID: 5_Gamma_20140348 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-18-E 
             Detector: Ge 5 SN/157        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-18-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 17:15         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 17:16:00      Real Time: 1806   sec
        Analysis Time: 2/5/2014 17:46         Dead Time: 0.32   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.304E+00          209.3     2.728E+00    2.729E+00    9.763E+00
NA-22     -1.865E-01          205.1     3.824E-01    3.825E-01    1.443E+00
K-40       1.328E+02            8.9     1.181E+01    1.363E+01    1.207E+01
Sc-46      8.792E-01           31.6     2.775E-01    2.811E-01    1.427E+00
CR-51      1.376E+00          137.3     1.890E+00    1.891E+00    6.680E+00
MN-54     -4.470E-02          813.5     3.636E-01    3.636E-01    1.369E+00
FE-59      0.000E+00          707.1     1.517E-01    1.517E-01    1.118E+00
Co-56      0.000E+00          707.1     6.887E-02    6.887E-02    1.498E+00
CO-57      2.228E-01           68.3     1.522E-01    1.527E-01    5.049E-01
CO-58     -1.957E-01          171.1     3.349E-01    3.350E-01    1.218E+00
CO-60      1.202E-01          177.4     2.132E-01    2.133E-01    2.043E+00
ZN-65     -1.107E+00          131.2     1.452E+00    1.453E+00    5.030E+00
NB-94     -1.406E-02          104.2     1.465E-02    1.467E-02    1.259E+00
ZR-95      2.535E-02         2085.0     5.285E-01    5.285E-01    2.044E+00
NB-95      2.243E-02         1311.0     2.940E-01    2.940E-01    1.133E+00
RU-103    -5.683E-03         4912.0     2.791E-01    2.791E-01    1.050E+00
RH-106     1.357E+00          169.0     2.292E+00    2.294E+00    1.134E+01
AG-108M    5.507E-02          467.0     2.572E-01    2.572E-01    9.498E-01
AG-110M    0.000E+00          707.1     1.389E-01    1.389E-01    1.621E+00
SN-113     3.669E-01           91.3     3.351E-01    3.356E-01    1.150E+00
SB-124    -1.089E-01          307.5     3.349E-01    3.350E-01    1.218E+00
SB-125     6.169E-01           89.8     5.540E-01    5.549E-01    2.511E+00
I-131      1.541E-02          158.2     2.438E-02    2.439E-02    1.005E+00
Gd-153     5.048E-01           77.9     3.935E-01    3.947E-01    1.806E+00
Ga-68     -6.435E+00          257.8     1.659E+01    1.659E+01    6.083E+01
Tc-99m    -2.350E-02          862.2     2.027E-01    2.027E-01    7.151E-01
BA-133     0.000E+00         1000.0     1.864E-01    1.864E-01    1.474E+00
CS-134     4.501E-01           91.2     4.103E-01    4.110E-01    1.156E+00
CS-137     3.815E-02          879.1     3.354E-01    3.354E-01    1.386E+00
CE-139    -1.241E-01          187.3     2.323E-01    2.326E-01    8.058E-01
Ba-140     1.134E+00           69.6     7.894E-01    7.916E-01    2.717E+00
La-140     2.569E-01          112.9     2.899E-01    2.902E-01    1.245E+00
CE-141    -2.092E-01          183.2     3.833E-01    3.834E-01    1.325E+00
CE-144    -1.189E+00          114.6     1.363E+00    1.365E+00    4.670E+00
PM-144    -1.559E-01          231.9     3.616E-01    3.617E-01    1.309E+00
EU-152     9.223E-01           67.8     6.254E-01    6.272E-01    2.802E+00
EU-154     0.000E+00         1000.0     1.151E+00    1.151E+00    9.412E+00
EU-155     6.302E-01           50.6     3.186E-01    3.205E-01    2.500E+00
HF-181    -1.223E-01          277.3     3.392E-01    3.393E-01    1.230E+00
Ta-182     1.579E+00           87.0     1.373E+00    1.376E+00    6.252E+00
Hg-203    -1.871E-01          164.9     3.086E-01    3.088E-01    1.074E+00
TL-208     1.247E+00           40.2     5.010E-01    5.051E-01    1.348E+00
pm-146    -7.599E-01          153.3     1.165E+00    1.166E+00    4.132E+00
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y-88       1.417E-01          237.3     3.362E-01    3.363E-01    1.262E+00
Cd-113m    1.686E+03          157.9     2.663E+03    2.665E+03    9.484E+03
Cd-109     1.061E+01           45.9     4.871E+00    4.906E+00    1.560E+01
PB-210     2.452E+01           32.7     8.008E+00    8.136E+00    2.283E+01
PB-212     5.991E+00           11.8     7.058E-01    8.052E-01    1.555E+00
PB-214     4.896E+00           18.3     8.957E-01    9.311E-01    2.486E+00
BI-207     0.000E+00         1000.0     1.891E-01    1.891E-01    1.171E+00
BI-212     1.908E+00          224.5     4.282E+00    4.283E+00    1.568E+01
BI-214     6.308E+00           16.1     1.018E+00    1.069E+00    2.296E+00
BI-210M   -1.060E-01          288.7     3.061E-01    3.061E-01    1.120E+00
RA-224     7.399E+00           74.4     5.508E+00    5.528E+00    1.839E+01
AC-228     4.635E+00           26.5     1.227E+00    1.250E+00    4.549E+00
TH-227     2.786E+00           28.8     8.028E-01    8.232E-01    1.600E+00
TH-229    -1.963E+00          201.2     3.950E+00    3.954E+00    1.388E+01
TH-234     1.952E+01           41.5     8.108E+00    8.172E+00    2.129E+01
PA-231    -5.780E+00          145.9     8.436E+00    8.442E+00    2.937E+01
PA-233     5.639E-02          957.2     5.397E-01    5.397E-01    1.989E+00
PA-234     1.490E+00           75.2     1.121E+00    1.124E+00    2.441E+00
PA-234M    7.705E+01           56.2     4.327E+01    4.345E+01    1.371E+02
U-235      1.849E+00           77.3     1.428E+00    1.431E+00    4.782E+00
AM-241    -2.353E-01          771.2     1.815E+00    1.815E+00    1.975E+00
Np-237     3.027E+00           51.5     1.560E+00    1.569E+00    5.063E+00
Ir-192     6.244E-02           71.1     4.440E-02    4.456E-02    9.012E-01
Cs-136     1.036E-01          232.7     2.411E-01    2.411E-01    9.267E-01
Np-239    -3.764E-01          174.4     6.562E-01    6.566E-01    2.281E+00
Nd-147     7.646E-01          234.3     1.792E+00    1.792E+00    6.617E+00
-----------------------------------------------------------------------------
Total      2.004E+03

      Analyst: Rachel Mueller                     
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-18-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140348.An1

 Acquisition information
        Start time:                 2/5/2014 5:16:00 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 5:15:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:08 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0908

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.72       50.  21.91   0.52  1.800E-02    46.54   4.250  2.452E+01 PB210 
    59.50       -4. 276.96   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.51       36.  28.10   0.75  2.712E-02    63.29   3.810    PBC<MDA TH234 
    77.32       79.  24.19   0.58  3.225E-02
    87.10       25.  45.89   0.83  3.462E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.320E+00 EU155 
                                                88.04   3.790  1.061E+01 Cd109 
    87.15       25.  51.53   0.82  3.435E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.291E+00 EU155 
                                                88.04   3.790  1.038E+01 Cd109 
    87.16       25.  50.56   0.82  3.436E-02    86.49  13.100  3.070E+00 Np237 
                                                86.54  30.700  1.309E+00 EU155 
                                                88.04   3.790  1.053E+01 Cd109 
    92.79       38.  22.10   0.29  3.527E-02    92.59   5.584    PBC<MDA TH234 
    92.98       37.  31.78   0.83  3.536E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.050E+01 AC228 
                                                93.35   5.561  1.050E+01 AC228 
    97.64       10.  98.19   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
    99.43        1. 720.99   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   104.78        6. 121.07   0.84  3.612E-02
   121.67       12.  68.32   0.86  3.582E-02   121.78  28.580  6.670E-01 EU152 
                                               122.06  85.600  2.228E-01 CO57  
   121.70       13.  67.81   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.266E-01 CO57  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  3
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   131.72        6. 129.53   0.87  3.509E-02   131.29  18.000    PBC<MDA PA234 
   144.04       12.  77.26   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   163.32        3. 264.97   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  1.190E+00 U235  
   233.35       14.  28.81   0.98  2.341E-02   235.97  12.300  2.786E+00 TH227 
   238.59      113.  12.71   0.98  2.320E-02   238.63  43.300  5.977E+00 PB212 
   241.04       13.  74.44   0.98  2.300E-02   240.99   4.100    PBC<MDA RA224 
   242.05       20.  34.45   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
   263.82        4. 157.90   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   277.10       11.  67.60   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   294.37        9.  71.12   1.03  1.940E-02   295.95  30.160    PBC<MDA Ir192 
   295.21       52.  18.27   0.95  1.944E-02   295.09  19.300  6.763E+00 PB214 
   300.10        9.  83.89   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.069E+01 PA231 
                                               300.18   6.200  4.242E+00 PA233 
   312.88        1. 957.20   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   321.91        4. 137.32   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.96        4. 134.56   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.26       38.  18.09   0.85  1.736E-02   338.32  12.010  1.021E+01 AC228 
                                               338.32  12.010  1.021E+01 AC228 
   352.02       73.  16.50   0.94  1.680E-02   351.93  37.600  5.358E+00 PB214 
   384.12        5. 123.13   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   391.36        6.  91.34   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   433.15        1. 467.00   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   463.53        6.  89.80   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   487.56        4. 127.76   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   510.70       23.  32.79   1.23  1.230E-02   511.86  20.000  5.245E+00 RH106 
   532.75        2. 234.32   1.25  1.193E-02   531.00  13.000    PBC<MDA Nd147 
   537.77        6.  69.60   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   563.49        3. 206.41   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   569.44        2. 195.49   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.501E+00 PA234 
                                               569.70  97.740  1.260E-01 BI207 
   583.12       17.  43.44   1.30  1.103E-02   583.02  84.500    PBC<MDA TL208 
   604.99        5. 116.02   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
   609.31       44.  18.66   1.32  1.062E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.021E+01 RU103 
                                               610.30   5.750  4.021E+01 RU103 
   609.45       56.  13.51   0.43  1.063E-02   609.31  46.090  6.330E+00 BI214 
                                               610.30   5.750  5.081E+01 RU103 
   636.68        2. 237.81   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   661.64        1.  81.72   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   726.89        2. 224.47   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   778.97        5.  83.92   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   796.71        5.  91.16   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   802.48        1. 438.39   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   818.22        2. 232.74   1.50  8.305E-03   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  1.036E-01 Cs136 
   867.87        3. 155.27   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   877.54        1. 306.32   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   882.16        4. 108.17   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   889.36        1. 886.78   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  4.263E-02 Sc46  
   898.37        2. 237.30   1.56  7.684E-03   898.04  93.700    PBC<MDA y88   
   910.67       17.  37.17   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  4.198E+00 AC228 
   946.81        3. 149.82   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   963.80        1. 429.95   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   969.75        9.  71.48   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  3.763E+00 AC228 
  1001.24        8.  56.16   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1050.64        3. 168.97   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1110.95        4. 132.93   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1120.29       20.  26.07   1.72  6.381E-03  1120.29  15.100  1.126E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.42       20.  31.56   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.716E+00 Sc46  
  1121.31        4. 175.23   1.72  6.376E-03  1121.30  34.900    PBC<MDA Ta182 
  1174.03        3. 177.35   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1188.50        5.  86.99   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1407.23        6.  56.92   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.57      134.   8.64   1.10  5.104E-03  1460.83  10.670  1.328E+02 K40   
  1592.56        1. 283.23   2.02  4.736E-03  1596.21  95.400    PBC<MDA La140 
  1764.78        8.  33.73   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.93    77.32        77.        79. 2.439E+03   19.42   0.581  -      s 
  1353.36   338.26        29.        12. 7.122E+02   67.48   0.852  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.42    46.72        37.        34.     0.019    21.91   0.521s
 AM-241    237.59    59.50        40.        -4.    -0.002   276.96   0.797s
 TH-234    253.63    63.51        63.        36.     0.020    28.10   0.749s
 Np-237    348.28    87.15        68.        25.     0.014    51.53   0.825s
 EU-155    348.30    87.16        67.        25.     0.014    50.56   0.825s
 Cd-109    348.07    87.10        54.        25.     0.014    45.89   0.826s
 Nd-147    365.59    91.48       100.       -13.    -0.007   115.22   0.829s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  5
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234    370.85    92.79        59.        38.     0.021    22.10   0.293s
 AC-228    371.61    92.98        51.        37.     0.021    31.78   0.832s
 Gd-153    390.26    97.64        48.        10.     0.006    98.19   0.836s
 Np-239    397.45    99.43        44.         1.     0.001   720.99   0.838s
 Gd-153    418.84   104.78        27.         6.     0.004   121.07   0.842s
 EU-155    423.46   105.93        47.        -5.    -0.003   202.86   0.844s
 Np-239    422.68   105.74        44.        -6.    -0.003   174.36   0.845s
 EU-152    486.57   121.70        30.        13.     0.007    67.81   0.861s
 CO-57     486.47   121.67        29.        12.     0.007    68.32   0.861s
 EU-154    491.80   123.00        44.        -4.    -0.002   250.43   0.862s
 PA-234    526.69   131.72        29.         6.     0.003   129.53   0.871s
 HF-181    532.00   133.05        40.        -6.    -0.003   148.19   0.872s
 CE-144    531.84   133.01        41.        -8.    -0.005   114.62   0.873s
 HF-181    545.26   136.36        39.        -2.    -0.001   559.46   0.876s
 CO-57     545.64   136.45        40.        -2.    -0.001   466.48   0.876s
 Tc-99m    561.88   140.51        57.        -1.    -0.001   862.24   0.880s
 U-235     576.00   144.04        39.        12.     0.007    77.26   0.883s
 CE-141    582.12   145.57        59.        -6.    -0.003   183.17   0.885s
 Ba-140    653.20   163.32        38.         3.     0.002   264.97   0.902s
 CE-139    663.78   165.97        52.        -6.    -0.003   187.25   0.905s
 TH-229    771.00   192.75        35.        -4.    -0.002   201.22   0.933s
 U-235     821.40   205.34        35.        -3.    -0.002   305.12   0.945s
 TH-229    844.76   211.18        62.        -9.    -0.005   124.38   0.950s
 TH-227    933.49   233.35         1.        14.     0.008    28.81   0.975s
 PB-212    954.64   238.63        30.       108.     0.060    11.27   0.978D
 RA-224    964.06   240.99        37.        13.     0.007    74.44   0.980D
 PB-214    968.10   242.00        26.        20.     0.011    34.45   0.981D
 EU-152    979.49   244.84        28.        -1.    -0.001   583.16   0.984s
 Cd-113m  1055.44   263.82        17.         4.     0.002   157.90   1.002s
 BI-210M  1059.78   264.90        16.        -2.    -0.001   288.67   1.004s
 TL-208   1108.61   277.10        20.        11.     0.006    67.60   1.016 
 Hg-203   1119.62   279.85        40.        -6.    -0.003   164.91   1.017s
 PB-214   1181.68   295.36        24.        27.     0.015    24.72   1.033 
 Ir-192   1177.72   294.37        15.         9.     0.005    71.12   1.034s
 PB-212   1200.67   300.10        24.         9.     0.005    83.89   1.038 
 PA-231   1206.89   301.66        32.        -6.    -0.003   145.95   1.040s
 BA-133   1207.20   301.73        28.        -5.    -0.003   168.44   1.040s
 Ba-140   1220.44   305.04        18.        -1.     0.000   813.17   1.042s
 BI-210M  1220.46   305.05        18.        -1.     0.000   766.20   1.042s
 Ir-192   1234.19   308.48        21.        -3.    -0.001   256.32   1.046s
 PA-233   1251.78   312.88        21.         1.     0.000   957.20   1.049s
 Ir-192   1258.61   314.58        25.        -6.    -0.003   128.99   1.053s
 CR-51    1287.93   321.91        17.         4.     0.002   137.32   1.057s
 La-140   1316.17   328.96        16.         4.     0.002   134.56   1.065s
 AC-228   1353.89   338.39        11.        26.     0.015    26.49   1.074 
 EU-152   1377.03   344.17        19.        -4.    -0.002   157.84   1.080s
 HF-181   1383.84   345.87        16.        -2.    -0.001   259.37   1.081s
 PB-214   1408.44   352.02        30.        61.     0.034    16.50   0.943 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  6
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    1458.35   364.49        21.        -3.    -0.002   208.69   1.099s
 BA-133   1536.91   384.12        14.         5.     0.003   123.13   1.117s
 SN-113   1565.89   391.36        14.         6.     0.004    91.34   1.125s
 AG-108M  1733.12   433.15        17.         1.     0.001   467.00   1.164s
 pm-146   1809.21   452.17        19.        -6.    -0.003   111.29   1.182s
 SB-125   1854.67   463.53        13.         6.     0.004    89.80   1.191s
 BE-7     1912.54   477.99        21.        -3.    -0.002   209.27   1.204s
 HF-181   1928.77   482.05        19.        -2.    -0.001   277.27   1.208s
 La-140   1950.82   487.56        11.         4.     0.002   127.76   1.212s
 RH-106   2043.41   510.70        17.        23.     0.013    32.79   1.235s
 Nd-147   2131.61   532.75        11.         2.     0.001   234.32   1.252s
 Ba-140   2151.72   537.77         6.         6.     0.003    69.60   1.258s
 CS-134   2254.61   563.49        17.         3.     0.002   206.41   1.281s
 CS-134   2278.41   569.44        11.         2.     0.001   195.49   1.286s
 TL-208   2333.14   583.12        18.        17.     0.009    43.44   1.298s
 SB-125   2403.50   600.70        16.        -2.    -0.001   317.75   1.313s
 SB-124   2413.60   603.23        19.        -2.    -0.001   307.53   1.315s
 CS-134   2420.65   604.99        17.         5.     0.003   116.02   1.317s
 BI-214   2438.49   609.45        14.        56.     0.031    13.51   0.428s
 RU-103   2437.94   609.31        12.        44.     0.025    18.66   1.322s
 RH-106   2488.29   621.90        16.        -1.    -0.001   494.22   1.332s
 I-131    2547.42   636.68        14.         2.     0.001   237.81   1.345s
 AG-110M  2631.34   657.66        18.        -5.    -0.003   131.23   1.362s
 CS-137   2647.27   661.64        16.         1.     0.000    81.72   1.366s
 PM-144   2785.76   696.26        17.        -3.    -0.001   231.92   1.395s
 NB-94    2806.80   701.52        15.        -4.    -0.002   138.95   1.400s
 SB-124   2886.75   721.50        11.        -3.    -0.001   200.41   1.417s
 AG-108M  2886.53   721.45        12.        -3.    -0.001   194.93   1.417s
 EU-154   2894.09   723.34        11.        -1.     0.000   628.76   1.418s
 ZR-95    2900.51   724.94        14.        -3.    -0.002   159.79   1.418s
 BI-212   2908.31   726.89        13.         2.     0.001   224.47   1.421s
 pm-146   2992.52   747.95        18.        -4.    -0.002   153.33   1.437s
 AG-110M  3062.18   765.36        17.        -3.    -0.002   194.06   1.451s
 EU-152   3116.62   778.97         7.         5.     0.003    83.92   1.463s
 CS-134   3187.56   796.71        10.         5.     0.003    91.16   1.477s
 CS-134   3210.63   802.48        11.         1.     0.001   438.39   1.482s
 CO-58    3242.78   810.52        11.        -3.    -0.002   171.15   1.489s
 Cs-136   3273.60   818.22         6.         2.     0.001   232.74   1.495s
 MN-54    3340.56   834.96        14.        -1.     0.000   813.51   1.508s
 NB-94    3472.16   867.87        10.         3.     0.002   155.27   1.537s
 PA-234   3510.85   877.54         7.         1.     0.001   306.32   1.544s
 PA-234   3529.31   882.16         7.         4.     0.002   108.17   1.547s
 Sc-46    3558.12   889.36        14.         1.     0.000   886.78   1.551s
 y-88     3594.16   898.37         9.         2.     0.001   237.30   1.558s
 AC-228   3643.33   910.67        11.        17.     0.009    37.17   1.568s
 PA-234   3787.86   946.81         9.         3.     0.002   149.82   1.595s
 EU-152   3855.83   963.80        15.         1.     0.001   429.95   1.609s
 AC-228   3879.62   969.75        14.         9.     0.005    71.48   1.612s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3996.64   999.02        18.        -6.    -0.003   108.63   1.633s
 PA-234M  4005.51  1001.24         6.         8.     0.005    56.16   1.636s
 EU-154   4016.19  1003.91        20.        -5.    -0.003   136.30   1.639s
 RH-106   4203.05  1050.64         9.         3.     0.001   168.97   1.673s
 BI-207   4251.79  1062.83        10.        -2.    -0.001   187.06   1.682s
 Ga-68    4307.33  1076.72        14.        -2.    -0.001   257.78   1.692s
 EU-152   4444.19  1110.95        15.         4.     0.002   132.93   1.717s
 ZN-65    4467.22  1116.71        33.        -6.    -0.004   131.19   1.719s
 BI-214   4481.52  1120.29        10.        20.     0.011    26.07   1.723D
 Sc-46    4482.07  1120.42         9.        20.     0.011    31.56   1.723s
 Ta-182   4485.57  1121.30        23.         4.     0.002   175.23   1.724D
 CO-60    4696.40  1174.03        10.         3.     0.001   177.35   1.760s
 Ta-182   4754.23  1188.50         7.         5.     0.003    86.99   1.771 
 NA-22    5104.68  1276.17         7.        -2.    -0.001   205.07   1.828s
 EU-154   5100.68  1275.17         7.        -1.    -0.001   376.52   1.828s
 EU-152   5628.52  1407.23         3.         6.     0.003    56.92   1.914s
 K-40     5841.71  1460.57         4.       130.     0.072     8.64   1.101s
 La-140   6369.17  1592.56         3.         1.     0.000   283.23   2.024s
 BI-214   7057.24  1764.78         3.         8.     0.004    33.73   2.114s
 Co-56    7071.86  1768.44         9.        -4.    -0.002   123.38   2.117s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.3037E+00                                      5.31E+01             
                           477.60-1.304E+00 ?(  9.763E+00 2.09E+02 1.05E+01 G  
 
NA-22    C  -1.8648E-01                                      9.50E+02             
                          1274.53-1.865E-01 ?(  1.443E+00 2.05E+02 9.99E+01 G  
 
K-40     N   1.3281E+02                                      4.66E+11             
                          1460.83 1.328E+02  (P 1.207E+01 8.64E+00 1.07E+01 G  
 
Sc-46    F   8.7919E-01                                      8.38E+01             
                           889.28 4.263E-02 ?(  1.427E+00 8.87E+02 1.00E+02 G  
                          1120.55 1.716E+00 ?(  1.486E+00 3.16E+01 1.00E+02 G  
 
CR-51    F   1.3764E+00                                      2.77E+01             
                           320.08 1.376E+00 ?(  6.680E+00 1.37E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -4.4696E-02                                      3.12E+02             
                           834.85-4.470E-02 ?(  1.369E+00 8.14E+02 1.00E+02 G  
 
CO-57    C   2.2282E-01                                      2.72E+02             
                           122.06 2.228E-01 ?(  5.049E-01 6.83E+01 8.56E+01 G  
                           136.47-2.924E-01 -   4.849E+00 4.66E+02 1.07E+01 G  
 
CO-58    C  -1.9566E-01                                      7.09E+01             
                           810.78-1.957E-01 ?(  1.218E+00 1.71E+02 9.95E+01 G  
 
CO-60    F   1.2023E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  2.043E+00 1.00E+03 1.00E+02 G  
                          1173.24 2.405E-01 ?(  1.564E+00 1.77E+02 9.99E+01 G  
 
ZN-65    F  -1.1071E+00                                      2.44E+02             
                          1115.55-1.107E+00 ?(  5.030E+00 1.31E+02 5.06E+01 G  
 
NB-94    I  -1.4062E-02                                      7.41E+06             
                           702.63-2.555E-01 ?(  1.259E+00 1.39E+02 9.79E+01 G  
                           871.10 2.226E-01 ?(  1.253E+00 1.55E+02 9.99E+01 G  
 
ZR-95    I   2.5348E-02                                      6.40E+01             
                           756.73 2.535E-02 %(  2.044E+00 2.09E+03 5.45E+01 G  
                           724.20-4.771E-01 +   2.737E+00 1.60E+02 4.42E+01 G  
 
NB-95    I   2.2425E-02                                      6.40E+01             
                           765.79 2.242E-02 %(  1.133E+00 1.31E+03 9.98E+01 G  
 
RU-103   I  -5.6828E-03                                      3.93E+01             
                           497.05-5.683E-03 %(  1.050E+00 4.91E+03 9.09E+01 G  
                           610.30 4.021E+01 ?   1.709E+01 1.87E+01 5.75E+00 GA 
 
RH-106   I   1.3567E+00                                      3.74E+02             
                           621.92-6.183E-01 ?(  1.134E+01 4.94E+02 9.93E+00 G  
                          1050.36 1.393E+01 ?(  8.654E+01 1.69E+02 1.56E+00 G  
                           511.86 5.245E+00 ?   5.000E+00 3.28E+01 2.00E+01 GA 
 
AG-108M  C   5.5069E-02                                      1.53E+05             
                           433.94 5.507E-02 ?(  9.498E-01 4.67E+02 9.05E+01 G  
                           722.94-1.739E-01 +   1.239E+00 1.95E+02 9.08E+01 G  
                           614.28 3.299E-03 %   1.320E+00 1.07E+04 8.98E+01 G  
 
SN-113   F   3.6686E-01                                      1.15E+02             
                           391.69 3.669E-01  (  1.150E+00 9.13E+01 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F  -1.0890E-01                                      6.02E+01             
                           602.73-1.089E-01 ?(  1.218E+00 3.08E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-1.398E+00 +   1.027E+01 2.00E+02 1.08E+01 G  
 
SB-125   I   6.1694E-01                                      1.01E+03             
                           427.88-5.888E-02 %(  2.511E+00 1.12E+03 2.96E+01 G  
                           600.50-5.218E-01 +   6.095E+00 3.18E+02 1.79E+01 G  
                           635.89-1.811E-01 %   1.081E+01 1.60E+03 1.13E+01 G  
                           463.37 2.528E+00 ?(  7.787E+00 8.98E+01 1.05E+01 G  
 
I-131    I   1.5409E-02                                      8.02E+00             
                           364.48-1.345E-01 ?(  1.005E+00 2.09E+02 8.17E+01 G  
                           284.30-1.551E-01 %   1.363E+01 2.43E+03 6.14E+00 G  
                           636.97 1.724E+00 &(  1.502E+01 2.38E+02 7.17E+00 G  
 
Gd-153   F   5.0483E-01                                      2.42E+02             
                            97.50 5.425E-01  (  1.806E+00 9.82E+01 3.00E+01 G  
                           103.20 4.530E-01 &(  1.900E+00 1.21E+02 2.18E+01 G  
 
Ga-68    C  -6.4347E+00                                      4.71E-02             
                          1077.40-6.435E+00 ?(  6.083E+01 2.58E+02 3.30E+00 G  
 
Tc-99m   I  -2.3503E-02                                      2.51E-01             
                           140.51-2.350E-02 ?(  7.151E-01 8.62E+02 8.93E+01 G  
 
CS-134   I   4.5013E-01                                      7.54E+02             
                           604.71 2.851E-01 ?(  1.156E+00 1.16E+02 9.76E+01 G  
                           795.87 4.150E-01 &(  1.307E+00 9.12E+01 8.55E+01 G  
                           569.32 8.004E-01 ?(  5.747E+00 1.95E+02 1.54E+01 G  
                           801.95 8.135E-01 ?(  1.351E+01 4.38E+02 8.69E+00 G  
                           563.24 1.716E+00 ?(  1.278E+01 2.06E+02 8.35E+00 G  
 
CS-137   I   3.8150E-02                                      1.10E+04             
                           661.66 3.815E-02 ?(P 1.386E+00 8.17E+01 8.52E+01 G  
 
CE-139   F  -1.2405E-01                                      1.38E+02             
                           165.85-1.241E-01 ?(  8.058E-01 1.87E+02 7.99E+01 G  
 
Ba-140   I   1.1342E+00                                      1.28E+01             
                           537.26 1.176E+00 ?(  2.717E+00 6.96E+01 2.44E+01 G  
                           162.66 9.683E-01 ?(  9.051E+00 2.65E+02 6.22E+00 G  
                           304.85-5.137E-01 -   1.548E+01 8.13E+02 4.29E+00 G  
 
La-140   I   2.5686E-01                                      1.28E+01             
                          1596.21 1.056E-01 ?(  1.245E+00 2.83E+02 9.54E+01 G  
                           487.02 3.817E-01 &(  1.737E+00 1.28E+02 4.55E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 10
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           328.76 6.878E-01 &(  3.272E+00 1.35E+02 2.03E+01 G  
                           815.77-2.156E-02 %   3.887E+00 4.39E+03 2.33E+01 G  
 
CE-141   I  -2.0924E-01                                      3.25E+01             
                           145.44-2.092E-01 &(  1.325E+00 1.83E+02 4.82E+01 G  
 
CE-144   I  -1.1894E+00                                      2.85E+02             
                           133.54-1.189E+00 ?(  4.670E+00 1.15E+02 1.11E+01 G  
 
PM-144   C  -1.5593E-01                                      3.63E+02             
                           696.54-1.559E-01 ?(  1.309E+00 2.32E+02 9.90E+01 G  
                           618.06 2.771E-02 %   1.094E+00 1.05E+03 9.91E+01 G  
                           476.81-3.294E-02 %   2.361E+00 1.93E+03 4.20E+01 G  
 
EU-152   F   9.2230E-01                                      4.94E+03             
                           344.29-5.001E-01 ?(  2.802E+00 1.58E+02 2.65E+01 G  
                          1112.07 2.829E+00 ?(  1.330E+01 1.33E+02 1.36E+01 G  
                           121.78 6.782E-01 ?(  1.524E+00 6.78E+01 2.86E+01 G  
                           778.92 2.629E+00 ?(  7.564E+00 8.39E+01 1.29E+01 G  
                           964.11 6.873E-01 ?(  1.096E+01 4.30E+02 1.46E+01 G  
                           244.69-4.151E-01 -   8.759E+00 5.83E+02 7.58E+00 G  
                          1408.00 3.112E+00 ?   5.496E+00 5.69E+01 2.10E+01 GA 
 
EU-155   I   6.3017E-01                                      1.81E+03             
                           105.31-3.535E-01 ?(  2.500E+00 2.03E+02 2.12E+01 G  
                            86.54 1.309E+00 &(  2.145E+00 5.06E+01 3.07E+01 G  
 
HF-181   F  -1.2234E-01                                      4.24E+01             
                           482.00-1.223E-01 ?(  1.230E+00 2.77E+02 8.05E+01 G  
                           133.02-2.299E-01 +   1.180E+00 1.48E+02 4.33E+01 G  
                           345.83-4.934E-01 +   4.663E+00 2.59E+02 1.51E+01 G  
                           136.30-4.390E-01 +   8.756E+00 5.59E+02 5.85E+00 G  
 
Ta-182   F   1.5787E+00                                      1.14E+02             
                          1121.30 1.007E+00  (  6.252E+00 1.75E+02 3.49E+01 G  
                          1221.41 3.990E-02 %   6.195E+00 4.01E+03 2.70E+01 G  
                          1189.05 2.810E+00  (  8.434E+00 8.70E+01 1.62E+01 G  
 
Hg-203   F  -1.8713E-01                                      4.66E+01             
                           279.20-1.871E-01 ?(  1.074E+00 1.65E+02 8.15E+01 G  
 
TL-208   N   1.2469E+00                                      6.98E+02             
                           583.02 1.002E+00 ?(  1.348E+00 4.34E+01 8.45E+01 G  
                           277.28 4.528E+00  (  1.014E+01 6.76E+01 6.31E+00 G  
                           860.56-2.354E-01 %   1.114E+01 1.25E+03 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C  -7.5988E-01                                      2.02E+03             
                           747.16-7.599E-01 ?(  4.132E+00 1.53E+02 3.40E+01 G  
                           735.72 2.123E-02 %   5.216E+00 6.41E+03 2.25E+01 G  
                           453.88-3.776E-01 &   1.459E+00 1.11E+02 6.50E+01 G  
 
y-88     F   1.4169E-01                                      1.07E+02             
                           898.04 1.417E-01 ?(  1.262E+00 2.37E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   9.809E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.6863E+03                                      5.33E+03             
                           263.70 1.686E+03 ?(  9.484E+03 1.58E+02 6.00E-03   K
 
Cd-109   F   1.0613E+01                                      4.53E+02             
                            88.04 1.061E+01 ?(  1.560E+01 4.59E+01 3.79E+00 G  
 
PB-210   N   2.4520E+01                                      8.14E+03             
                            46.54 2.452E+01 *(P 2.283E+01 2.19E+01 4.25E+00 G  
 
PB-212   N   5.9905E+00                                      6.98E+02             
                           238.63 5.991E+00  (P 1.555E+00 1.13E+01 4.33E+01 G  
                           300.03 8.014E+00 +   2.274E+01 8.39E+01 3.28E+00 GA 
 
PB-214   N   4.8956E+00                                      5.84E+05             
                           351.93 5.358E+00  (P 2.486E+00 1.65E+01 3.76E+01 G  
                           295.09 3.995E+00 ?(P 3.806E+00 2.47E+01 1.93E+01 G  
                           242.00 6.673E+00   P 8.565E+00 3.44E+01 7.43E+00 GA 
 
BI-212   N   1.9077E+00                                      6.98E+02             
                           727.17 1.908E+00 ?(  1.568E+01 2.24E+02 7.55E+00 G  
                           785.42 0.000E+00 -   7.871E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   6.3083E+00                                      5.84E+05             
                           609.31 6.330E+00  (P 2.296E+00 1.35E+01 4.61E+01 G  
                          1120.29 1.126E+01 + P 1.026E+01 2.61E+01 1.51E+01 G  
                          1764.49 6.244E+00 ?(P 8.841E+00 3.37E+01 1.54E+01 G  
 
BI-210M  T  -1.0603E-01                                      1.10E+09             
                           265.83-1.060E-01 &(  1.120E+00 2.89E+02 5.00E+01 G  
                           304.90-8.364E-02 +   2.373E+00 7.66E+02 2.80E+01 G  
 
RA-224   N   7.3985E+00                                      6.98E+02             
                           240.99 7.399E+00  (  1.839E+01 7.44E+01 4.10E+00 G  
 
AC-228   N   4.6345E+00                                      2.10E+03             
                           911.07 4.198E+00 ?(  4.549E+00 3.72E+01 2.90E+01 G  
                           968.97 3.763E+00 ?(  8.977E+00 7.15E+01 1.75E+01 G  
                           338.32 6.956E+00 ?(  4.812E+00 2.65E+01 1.20E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            93.35 1.050E+01 &   1.018E+01 3.18E+01 5.56E+00 XA 
 
TH-227   N   2.7861E+00                                      7.95E+03             
                           235.97 2.786E+00 &(  1.600E+00 2.88E+01 1.23E+01 G  
                            50.14-1.642E-01 %   1.088E+01 1.84E+03 8.00E+00 G  
                           256.24 0.000E+00 &   1.462E+01 1.00E+03 7.00E+00 G  
 
TH-229   N  -1.9633E+00                                      2.68E+06             
                           193.51-1.963E+00 &(  1.388E+01 2.01E+02 4.40E+00 G  
                           210.85-6.714E+00 +   2.850E+01 1.24E+02 2.99E+00 G  
 
TH-234   N   1.9522E+01                                      1.63E+12             
                            63.29 1.952E+01 *(P 2.129E+01 2.81E+01 3.81E+00 G  
                            92.59 1.064E+01 - P 1.089E+01 2.21E+01 5.58E+00 G  
 
PA-231   N  -5.7800E+00                                      1.20E+07             
                           302.65-5.780E+00 ?(  2.937E+01 1.46E+02 2.88E+00 G  
                           300.07 0.000E+00 +   4.138E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   5.6386E-02                                      7.82E+08             
                           312.01 5.639E-02 ?(  1.989E+00 9.57E+02 3.60E+01 G  
                           300.18 0.000E+00 -   1.642E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   1.4901E+00                                      1.63E+12             
                           131.29 5.430E-01 ?(  2.441E+00 1.30E+02 1.80E+01 G  
                           946.02 1.730E+00 ?(  9.424E+00 1.50E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.405E+01 1.00E+03 8.20E+00 G  
                           883.24 2.931E+00 ?(  1.126E+01 1.08E+02 9.60E+00 G  
                           880.53 1.481E+00 ?   1.751E+01 3.06E+02 6.00E+00 GA 
 
PA-234M  N   7.7050E+01                                      1.63E+12             
                          1001.00 7.705E+01 ?(  1.371E+02 5.62E+01 8.37E-01 G  
                           766.41 0.000E+00 -   1.587E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.8488E+00                                      2.57E+11             
                           143.79 1.849E+00 ?(  4.782E+00 7.73E+01 1.10E+01 G  
                           205.33-1.188E+00 &   1.286E+01 3.05E+02 5.01E+00 G  
                           163.38 0.000E+00 &   1.363E+01 1.00E+03 5.08E+00 G  
 
AM-241   T  -2.3534E-01                                      1.58E+05             
                            59.54-2.353E-01 ?(P 1.975E+00 2.77E+02 3.59E+01 G  
 
Np-237   F   3.0272E+00                                      2.14E+06             
                            86.49 3.027E+00 &(  5.063E+00 5.15E+01 1.31E+01 G  
 
Ir-192   F   6.2435E-02                                      7.40E+01             
                           316.49-2.006E-01 ?(  9.012E-01 1.29E+02 8.70E+01 G  
                           468.06 0.000E+00 +   2.107E+00 1.00E+03 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 13
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44-2.443E-01 +   2.255E+00 2.56E+02 3.18E+01 G  
                           295.95 8.215E-01 ?(  1.948E+00 7.11E+01 3.02E+01 G  
 
Cs-136   F   1.0357E-01                                      1.30E+01             
                           818.50 1.036E-01 ?(  9.267E-01 2.33E+02 1.00E+02 G  
                          1048.07-4.948E-03 %   1.990E+00 1.05E+04 8.00E+01 G  
                           340.57-4.757E-02 %   1.772E+00 1.02E+03 4.69E+01 G  
 
Np-239   T  -3.7635E-01                                      2.36E+00             
                           103.70 2.885E-02 &   1.843E+00 1.76E+03 2.40E+01 X  
                           106.13-3.764E-01 ?(  2.281E+00 1.74E+02 2.27E+01 G  
                            99.50 1.354E-01 +   3.472E+00 7.21E+02 1.50E+01 X  
 
Nd-147       7.6457E-01                                      1.11E+01             
                           531.00 7.646E-01 ?(  6.617E+00 2.34E+02 1.30E+01 G  
                            91.10-7.098E-01 +   2.765E+00 1.15E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 14
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.50        40.        -4.    -0.002   276.96  -2.353E-01  P
 Np-237      87.15        68.        25.     0.014    51.53   3.027E+00   
 EU-155      87.16        67.        25.     0.014    50.56   1.309E+00   
 Cd-109      87.10        54.        25.     0.014    45.89   1.061E+01   
 Nd-147      91.48       100.       -13.    -0.007   115.22  -7.098E-01   
 AC-228      92.98        51.        37.     0.021    31.78   1.050E+01   
 Gd-153      97.64        48.        10.     0.006    98.19   5.425E-01   
 Np-239      99.43        44.         1.     0.001   720.99   1.354E-01   
 Gd-153     104.78        27.         6.     0.004   121.07   4.530E-01   
 EU-155     105.93        47.        -5.    -0.003   202.86  -3.535E-01   
 Np-239     105.74        44.        -6.    -0.003   174.36  -3.764E-01   
 EU-152     121.70        30.        13.     0.007    67.81   6.782E-01   
 CO-57      121.67        29.        12.     0.007    68.32   2.228E-01   
 EU-154     123.00        44.        -4.    -0.002   250.43  -1.450E-01   
 PA-234     131.72        29.         6.     0.003   129.53   5.430E-01   
 HF-181     133.05        40.        -6.    -0.003   148.19  -2.299E-01   
 CE-144     133.01        41.        -8.    -0.005   114.62  -1.189E+00   
 HF-181     136.36        39.        -2.    -0.001   559.46  -4.390E-01   
 CO-57      136.45        40.        -2.    -0.001   466.48  -2.924E-01   
 Tc-99m     140.51        57.        -1.    -0.001   862.24  -2.350E-02   
 U-235      144.04        39.        12.     0.007    77.26   1.849E+00   
 CE-141     145.57        59.        -6.    -0.003   183.17  -2.092E-01   
 Ba-140     163.32        38.         3.     0.002   264.97   9.683E-01   
 CE-139     165.97        52.        -6.    -0.003   187.25  -1.241E-01   
 TH-229     192.75        35.        -4.    -0.002   201.22  -1.963E+00   
 U-235      205.34        35.        -3.    -0.002   305.12  -1.188E+00   
 TH-229     211.18        62.        -9.    -0.005   124.38  -6.714E+00   
 TH-227     233.35         1.        14.     0.008    28.81   2.786E+00   
 EU-152     244.84        28.        -1.    -0.001   583.16  -4.151E-01   
 Cd-113m    263.82        17.         4.     0.002   157.90   1.686E+03   
 BI-210M    264.90        16.        -2.    -0.001   288.67  -1.060E-01   
 Hg-203     279.85        40.        -6.    -0.003   164.91  -1.871E-01   
 Ir-192     294.37        15.         9.     0.005    71.12   8.215E-01   
 PA-231     301.66        32.        -6.    -0.003   145.95  -5.780E+00   
 BA-133     301.73        28.        -5.    -0.003   168.44  -7.370E-01   
 Ba-140     305.04        18.        -1.     0.000   813.17  -5.137E-01   
 BI-210M    305.05        18.        -1.     0.000   766.20  -8.364E-02   
 Ir-192     308.48        21.        -3.    -0.001   256.32  -2.443E-01   
 PA-233     312.88        21.         1.     0.000   957.20   5.639E-02   
 Ir-192     314.58        25.        -6.    -0.003   128.99  -2.006E-01   
 CR-51      321.91        17.         4.     0.002   137.32   1.376E+00   
 La-140     328.96        16.         4.     0.002   134.56   6.878E-01   
 AC-228     338.39        11.        26.     0.015    26.49   6.956E+00   
 EU-152     344.17        19.        -4.    -0.002   157.84  -5.001E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 15
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     345.87        16.        -2.    -0.001   259.37  -4.934E-01   
 I-131      364.49        21.        -3.    -0.002   208.69  -1.345E-01   
 BA-133     384.12        14.         5.     0.003   123.13   1.859E+00   
 SN-113     391.36        14.         6.     0.004    91.34   3.669E-01   
 AG-108M    433.15        17.         1.     0.001   467.00   5.507E-02   
 pm-146     452.17        19.        -6.    -0.003   111.29  -3.776E-01   
 SB-125     463.53        13.         6.     0.004    89.80   2.528E+00   
 BE-7       477.99        21.        -3.    -0.002   209.27  -1.304E+00   
 HF-181     482.05        19.        -2.    -0.001   277.27  -1.223E-01   
 La-140     487.56        11.         4.     0.002   127.76   3.817E-01   
 RH-106     510.70        17.        23.     0.013    32.79   5.245E+00   
 Nd-147     532.75        11.         2.     0.001   234.32   7.646E-01   
 Ba-140     537.77         6.         6.     0.003    69.60   1.176E+00   
 CS-134     563.49        17.         3.     0.002   206.41   1.716E+00   
 CS-134     569.44        11.         2.     0.001   195.49   8.004E-01   
 SB-125     600.70        16.        -2.    -0.001   317.75  -5.218E-01   
 SB-124     603.23        19.        -2.    -0.001   307.53  -1.089E-01   
 CS-134     604.99        17.         5.     0.003   116.02   2.851E-01   
 RU-103     609.31        12.        44.     0.025    18.66   4.021E+01   
 RH-106     621.90        16.        -1.    -0.001   494.22  -6.183E-01   
 I-131      636.68        14.         2.     0.001   237.81   1.724E+00   
 AG-110M    657.66        18.        -5.    -0.003   131.23  -2.832E-01   
 CS-137     661.64        16.         1.     0.000    81.72   3.815E-02  P
 PM-144     696.26        17.        -3.    -0.001   231.92  -1.559E-01   
 NB-94      701.52        15.        -4.    -0.002   138.95  -2.555E-01   
 SB-124     721.50        11.        -3.    -0.001   200.41  -1.398E+00   
 AG-108M    721.45        12.        -3.    -0.001   194.93  -1.739E-01   
 EU-154     723.34        11.        -1.     0.000   628.76  -2.271E-01   
 ZR-95      724.94        14.        -3.    -0.002   159.79  -4.771E-01   
 BI-212     726.89        13.         2.     0.001   224.47   1.908E+00   
 pm-146     747.95        18.        -4.    -0.002   153.33  -7.599E-01   
 AG-110M    765.36        17.        -3.    -0.002   194.06  -9.012E-01   
 EU-152     778.97         7.         5.     0.003    83.92   2.629E+00   
 CS-134     796.71        10.         5.     0.003    91.16   4.150E-01   
 CS-134     802.48        11.         1.     0.001   438.39   8.135E-01   
 CO-58      810.52        11.        -3.    -0.002   171.15  -1.957E-01   
 Cs-136     818.22         6.         2.     0.001   232.74   1.036E-01   
 MN-54      834.96        14.        -1.     0.000   813.51  -4.470E-02   
 NB-94      867.87        10.         3.     0.002   155.27   2.226E-01   
 PA-234     877.54         7.         1.     0.001   306.32   1.481E+00   
 PA-234     882.16         7.         4.     0.002   108.17   2.931E+00   
 Sc-46      889.36        14.         1.     0.000   886.78   4.263E-02   
 y-88       898.37         9.         2.     0.001   237.30   1.417E-01   
 AC-228     910.67        11.        17.     0.009    37.17   4.198E+00   
 PA-234     946.81         9.         3.     0.002   149.82   1.730E+00   
 EU-152     963.80        15.         1.     0.001   429.95   6.873E-01   
 AC-228     969.75        14.         9.     0.005    71.48   3.763E+00   
 EU-154     999.02        18.        -6.    -0.003   108.63  -4.428E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M   1001.24         6.         8.     0.005    56.16   7.705E+01   
 EU-154    1003.91        20.        -5.    -0.003   136.30  -2.177E+00   
 RH-106    1050.64         9.         3.     0.001   168.97   1.393E+01   
 BI-207    1062.83        10.        -2.    -0.001   187.06  -2.773E-01   
 Ga-68     1076.72        14.        -2.    -0.001   257.78  -6.435E+00   
 EU-152    1110.95        15.         4.     0.002   132.93   2.829E+00   
 ZN-65     1116.71        33.        -6.    -0.004   131.19  -1.107E+00   
 Sc-46     1120.42         9.        20.     0.011    31.56   1.716E+00   
 CO-60     1174.03        10.         3.     0.001   177.35   2.405E-01   
 NA-22     1276.17         7.        -2.    -0.001   205.07  -1.865E-01   
 EU-154    1275.17         7.        -1.    -0.001   376.52  -2.856E-01   
 EU-152    1407.23         3.         6.     0.003    56.92   3.112E+00   
 La-140    1592.56         3.         1.     0.000   283.23   1.056E-01   
 Co-56     1768.44         9.        -4.    -0.002   123.38  -3.140E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.3037E+00   -1.3037E+00    2.093E+02%                9.76E+00
 NA-22  #A   -1.8648E-01   -1.8648E-01    2.051E+02%                1.44E+00
 K-40         1.3281E+02    1.3281E+02    8.893E+00%                1.21E+01
 Sc-46  #A    8.7919E-01    8.7919E-01    3.156E+01%                1.43E+00
 CR-51  #A    1.3763E+00    1.3764E+00    1.373E+02%                6.68E+00
 MN-54  #A   -4.4696E-02   -4.4696E-02    8.135E+02%                1.37E+00
 FE-59  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.12E+00
 Co-56  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.50E+00
 CO-57  #A    2.2281E-01    2.2282E-01    6.832E+01%                5.05E-01
 CO-58  #A   -1.9566E-01   -1.9566E-01    1.711E+02%                1.22E+00
 CO-60  #A    1.2023E-01    1.2023E-01    1.774E+02%                2.04E+00
 ZN-65  #A   -1.1071E+00   -1.1071E+00    1.312E+02%                5.03E+00
 NB-94  #A   -1.4062E-02   -1.4062E-02    1.042E+02%                1.26E+00
 ZR-95  #A    2.5348E-02    2.5348E-02    2.085E+03%                2.04E+00
 NB-95  #A    2.2425E-02    2.2425E-02    1.311E+03%                1.13E+00
 RU-103 #A   -5.6827E-03   -5.6828E-03    4.912E+03%                1.05E+00
 RH-106 #A    1.3567E+00    1.3567E+00    1.690E+02%                1.13E+01
 AG-108M#A    5.5069E-02    5.5069E-02    4.670E+02%                9.50E-01
 AG-110M#A    0.0000E+00    0.0000E+00    7.071E+02%                1.62E+00
 SN-113 #A    3.6686E-01    3.6686E-01    9.134E+01%                1.15E+00
 SB-124 #A   -1.0890E-01   -1.0890E-01    3.075E+02%                1.22E+00
 SB-125 #A    6.1694E-01    6.1694E-01    8.980E+01%                2.51E+00
 I-131  #A    1.5408E-02    1.5409E-02    1.582E+02%                1.00E+00
 Gd-153 #A    5.0483E-01    5.0483E-01    7.794E+01%                1.81E+00
 Ga-68  #A   -6.3693E+00   -6.4347E+00    2.578E+02%                6.08E+01
 Tc-99m #A   -2.3458E-02   -2.3503E-02    8.622E+02%                7.15E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 17
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
 BA-133 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.47E+00
 CS-134 #A    4.5013E-01    4.5013E-01    9.116E+01%                1.16E+00
 CS-137 #A    3.8150E-02    3.8150E-02    8.791E+02%                1.39E+00
 CE-139 #A   -1.2405E-01   -1.2405E-01    1.873E+02%                8.06E-01
 Ba-140 #A    1.1341E+00    1.1342E+00    6.960E+01%                2.72E+00
 La-140 #A    2.5685E-01    2.5686E-01    1.129E+02%                1.24E+00
 CE-141 #A   -2.0923E-01   -2.0924E-01    1.832E+02%                1.32E+00
 CE-144 #A   -1.1894E+00   -1.1894E+00    1.146E+02%                4.67E+00
 PM-144 #A   -1.5593E-01   -1.5593E-01    2.319E+02%                1.31E+00
 EU-152 #A    9.2230E-01    9.2230E-01    6.781E+01%                2.80E+00
 EU-154 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.41E+00
 EU-155 #A    6.3017E-01    6.3017E-01    5.056E+01%                2.50E+00
 HF-181 #A   -1.2234E-01   -1.2234E-01    2.773E+02%                1.23E+00
 Ta-182  A    1.5787E+00    1.5787E+00    8.699E+01%                6.25E+00
 Hg-203 #A   -1.8713E-01   -1.8713E-01    1.649E+02%                1.07E+00
 TL-208  A    1.2469E+00    1.2469E+00    4.018E+01%                1.35E+00
 pm-146 #A   -7.5988E-01   -7.5988E-01    1.533E+02%                4.13E+00
 y-88   #A    1.4169E-01    1.4169E-01    2.373E+02%                1.26E+00
 Cd-113m#A    1.6863E+03    1.6863E+03    1.579E+02%                9.48E+03
 Cd-109 #A    1.0613E+01    1.0613E+01    4.589E+01%                1.56E+01
 PB-210 #     2.4520E+01    2.4520E+01    3.266E+01%                2.28E+01
 PB-212       5.9905E+00    5.9905E+00    1.178E+01%                1.56E+00
 PB-214       4.8956E+00    4.8956E+00    1.830E+01%                2.49E+00
 BI-207 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.17E+00
 BI-212 #A    1.9077E+00    1.9077E+00    2.245E+02%                1.57E+01
 BI-214       6.3083E+00    6.3083E+00    1.613E+01%                2.30E+00
 BI-210M#A   -1.0603E-01   -1.0603E-01    2.887E+02%                1.12E+00
 RA-224  A    7.3985E+00    7.3985E+00    7.444E+01%                1.84E+01
 AC-228 #     4.6345E+00    4.6345E+00    2.649E+01%                4.55E+00
 TH-227 #     2.7861E+00    2.7861E+00    2.881E+01%                1.60E+00
 TH-229 #A   -1.9633E+00   -1.9633E+00    2.012E+02%                1.39E+01
 TH-234 #A    1.9522E+01    1.9522E+01    4.153E+01%                2.13E+01
 PA-231 #A   -5.7800E+00   -5.7800E+00    1.459E+02%                2.94E+01
 PA-233 #A    5.6386E-02    5.6386E-02    9.572E+02%                1.99E+00
 PA-234 #A    1.4901E+00    1.4901E+00    7.522E+01%                2.44E+00
 PA-234M#A    7.7050E+01    7.7050E+01    5.616E+01%                1.37E+02
 U-235  #A    1.8488E+00    1.8488E+00    7.726E+01%                4.78E+00
 AM-241 #A   -2.3534E-01   -2.3534E-01    7.712E+02%                1.97E+00
 Np-237 #A    3.0272E+00    3.0272E+00    5.153E+01%                5.06E+00
 Ir-192 #A    6.2434E-02    6.2435E-02    7.112E+01%                9.01E-01
 Cs-136 #A    1.0357E-01    1.0357E-01    2.327E+02%                9.27E-01
 Np-239 #A   -3.7627E-01   -3.7635E-01    1.744E+02%                2.28E+00
 Nd-147 #A    7.6454E-01    7.6457E-01    2.343E+02%                6.62E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:46:46 PMPage 18
 TestAmerica                     Spectrum name: 5_Gamma_20140348.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  2000.8 keV)     1.953E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  2000.8 keV) 1.9528911E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140330 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-19-E 
             Detector: Ge 7 SN/154        
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-19-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 17:16         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 17:16:39      Real Time: 1829   sec
        Analysis Time: 2/5/2014 17:47         Dead Time: 1.57   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-01-12_0520.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.973E-03        41190.0     1.636E+00    1.636E+00    6.111E+00
NA-22      7.636E-02          415.6     3.173E-01    3.174E-01    1.201E+00
K-40       1.590E+02            6.8     1.073E+01    1.347E+01    8.430E+00
Sc-46      2.093E-01           59.5     1.245E-01    1.249E-01    1.059E+00
CR-51      0.000E+00         1000.0     1.516E+00    1.516E+00    6.833E+00
MN-54     -1.490E-01          162.4     2.420E-01    2.421E-01    8.736E-01
FE-59      1.700E-01          236.5     4.022E-01    4.023E-01    1.920E+00
Co-56     -2.251E-02          178.8     4.025E-02    4.026E-02    1.081E+00
CO-57      4.664E-02           60.9     2.840E-02    2.851E-02    5.092E-01
CO-58      0.000E+00         1000.0     1.418E-01    1.418E-01    7.087E-01
CO-60      0.000E+00         1000.0     9.884E-02    9.884E-02    1.928E+00
ZN-65     -6.302E-01          132.5     8.348E-01    8.354E-01    2.919E+00
NB-94     -7.794E-02          306.0     2.385E-01    2.385E-01    8.727E-01
ZR-95      1.756E-01          234.8     4.123E-01    4.124E-01    1.512E+00
NB-95     -1.924E-01          159.3     3.065E-01    3.067E-01    1.080E+00
RU-103    -1.243E-01          195.7     2.433E-01    2.434E-01    8.608E-01
RH-106    -1.500E+00          177.1     2.656E+00    2.657E+00    9.378E+00
AG-108M    1.743E-01           85.6     1.492E-01    1.495E-01    6.321E-01
AG-110M    1.007E-01          279.1     2.809E-01    2.810E-01    1.065E+00
SN-113     5.033E-02          495.7     2.494E-01    2.495E-01    9.093E-01
SB-124     2.227E-01          126.2     2.810E-01    2.813E-01    7.503E-01
SB-125     3.881E-01           66.2     2.570E-01    2.578E-01    2.209E+00
I-131      3.186E-01          102.1     3.252E-01    3.256E-01    6.537E-01
Gd-153    -5.060E-01           71.3     3.606E-01    3.619E-01    1.199E+00
Ga-68     -6.272E-01         1559.0     9.780E+00    9.780E+00    3.755E+01
Tc-99m    -7.163E-04        16400.0     1.175E-01    1.175E-01    4.197E-01
BA-133    -2.988E-02          844.7     2.524E-01    2.524E-01    9.195E-01
CS-134    -5.839E-02           73.6     4.295E-02    4.306E-02    1.136E+00
CS-137     2.623E-01          108.1     2.837E-01    2.840E-01    9.840E-01
CE-139     1.306E-01          114.4     1.493E-01    1.499E-01    5.098E-01
Ba-140     5.723E-02          605.5     3.465E-01    3.465E-01    3.084E+00
La-140     1.652E-01          128.6     2.124E-01    2.126E-01    6.371E-01
CE-141    -2.771E-01           92.0     2.548E-01    2.552E-01    8.590E-01
CE-144     0.000E+00         1000.0     7.787E-01    7.787E-01    3.718E+00
PM-144    -4.888E-03          127.0     6.206E-03    6.212E-03    9.489E-01
EU-152     6.022E-01          111.1     6.688E-01    6.695E-01    2.613E+00
EU-154     3.078E-01          176.7     5.439E-01    5.441E-01    5.875E+00
EU-155     5.212E-01           53.5     2.788E-01    2.803E-01    1.877E+00
HF-181     7.780E-02          114.1     8.881E-02    8.890E-02    8.250E-01
Ta-182     1.743E+00           55.3     9.632E-01    9.671E-01    3.078E+00
Hg-203     9.638E-03         1372.0     1.323E-01    1.323E-01    4.918E-01
TL-208     1.304E+00           24.5     3.196E-01    3.266E-01    7.917E-01
pm-146    -4.929E-01          160.1     7.890E-01    7.894E-01    2.802E+00
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y-88      -1.649E-01          183.2     3.022E-01    3.023E-01    1.089E+00
Cd-113m   -6.785E+02          318.9     2.164E+03    2.164E+03    7.741E+03
Cd-109     7.837E+00           50.3     3.938E+00    3.962E+00    1.279E+01
PB-210    -6.660E+00          717.0     4.775E+01    4.775E+01    2.259E+01
PB-212     4.922E+00           10.3     5.085E-01    6.000E-01    1.104E+00
PB-214     7.935E+00            8.1     6.438E-01    7.645E-01    1.017E+00
BI-207     0.000E+00         1000.0     1.566E-01    1.566E-01    9.807E-01
BI-212     3.390E+00          103.8     3.519E+00    3.523E+00    1.216E+01
BI-214     5.635E+00           13.3     7.510E-01    8.060E-01    1.251E+00
BI-210M    6.110E-02          331.6     2.026E-01    2.027E-01    9.104E-01
RA-224     5.560E+00           83.4     4.636E+00    4.649E+00    1.553E+01
AC-228     1.980E+00           23.9     4.734E-01    4.841E-01    4.405E+00
TH-227    -3.888E+00           60.7     2.360E+00    2.374E+00    7.768E+00
TH-229    -5.388E-02         5339.0     2.877E+00    2.877E+00    1.027E+01
TH-234     8.244E+00           65.0     5.360E+00    5.377E+00    1.851E+01
PA-231     1.178E+00           85.8     1.011E+00    1.013E+00    2.068E+01
PA-233     1.720E-01           86.0     1.480E-01    1.483E-01    1.530E+00
PA-234    -1.686E-01          128.9     2.173E-01    2.174E-01    2.508E+00
PA-234M   -9.580E+00          370.2     3.546E+01    3.547E+01    1.314E+02
U-235      1.577E+00           55.7     8.780E-01    8.816E-01    2.778E+00
AM-241    -4.988E-03        10970.0     5.472E-01    5.472E-01    1.916E+00
Np-237     2.350E+00           53.5     1.257E+00    1.264E+00    4.104E+00
Ir-192     1.081E+00           15.5     1.680E-01    1.798E-01    5.993E-01
Cs-136     0.000E+00         1000.0     8.996E-02    8.996E-02    3.315E-01
Np-239     2.034E-01          235.2     4.783E-01    4.785E-01    1.663E+00
Nd-147     1.096E+00          116.7     1.279E+00    1.281E+00    4.507E+00
-----------------------------------------------------------------------------
Total      2.193E+02

      Analyst: Rachel Mueller                     
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-19-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140330.An1

 Acquisition information
        Start time:                 2/5/2014 5:16:39 PM
        Live time:               1800
        Real time:               1829
        Dead time:                  1.57 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  2
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 5:16:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-01-12_0520.PBC
                                                 1/12/2014 5:20:13 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1044

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.63      -13. 315.18   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    63.12       30.  49.43   0.54  3.992E-02    63.29   3.810    PBC<MDA TH234 
    74.79       73.  21.32   0.87  4.766E-02
    77.09      119.  14.46   0.87  4.887E-02
    80.97        6. 211.88   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    86.92       28.  50.25   0.88  5.329E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.763E-01 EU155 
                                                88.04   3.790  7.837E+00 Cd109 
    86.95       29.  53.49   0.88  5.279E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.002E+00 EU155 
                                                88.04   3.790  8.047E+00 Cd109 
    86.95       29.  53.49   0.88  5.281E-02    86.49  13.100  2.350E+00 Np237 
                                                86.54  30.700  1.002E+00 EU155 
                                                88.04   3.790  8.047E+00 Cd109 
    92.47       18.  33.94   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
    92.95       76.  25.05   0.52  5.460E-02
    93.23       26.  58.24   0.89  5.470E-02    93.35   5.561    PBC<MDA AC228 
    99.74       15.  76.41   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   102.33        5. 199.40   0.90  5.622E-02   103.20  21.800    PBC<MDA Gd153 
   106.13        5. 235.21   0.90  5.643E-02   106.13  22.700    PBC<MDA Np239 
   132.85        9. 114.15   0.93  5.467E-02   133.02  43.300    PBC<MDA HF181 
   135.46       16.  60.90   0.93  5.410E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.494E+00 CO57  
   143.03       16.  47.15   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  3
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   161.24       10.  74.95   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
                                               162.66   6.220  1.927E+00 Ba140 
   162.94        2. 683.13   0.96  4.843E-02
   165.62        9. 114.36   0.96  4.881E-02   165.85  79.900    PBC<MDA CE139 
   205.36        3. 194.81   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   238.60      146.  11.60   1.01  3.602E-02   238.63  43.300  4.920E+00 PB212 
   241.05       15.  83.38   1.04  3.572E-02   240.99   4.100    PBC<MDA RA224 
   242.06       29.  36.31   1.04  3.560E-02   242.00   7.430    PBC<MDA PB214 
   255.96        2. 467.92   1.06  3.392E-02   256.24   7.000    PBC<MDA TH227 
   283.80        3. 266.16   1.09  3.106E-02   284.30   6.140    PBC<MDA I131  
   295.20       84.  12.90   1.51  3.009E-02   295.09  19.300  7.989E+00 PB214 
                                               295.95  30.160  5.125E+00 Ir192 
                                               295.95  30.160  5.125E+00 Ir192 
   295.25       67.  15.53   1.10  3.001E-02   295.09  19.300  6.373E+00 PB214 
                                               295.95  30.160  4.088E+00 Ir192 
   299.82       36.  26.88   0.30  2.966E-02   300.03   3.280  2.027E+01 PB212 
   300.66        9.  86.02   1.10  2.965E-02   300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200  2.772E+00 PA233 
   300.67        9.  85.83   1.10  2.966E-02   300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200  2.778E+00 PA233 
   306.89        2. 331.64   1.11  2.926E-02   304.90  28.000    PBC<MDA BI210M
                                               304.85   4.290  8.396E-01 Ba140 
   316.89        2. 420.94   1.12  2.834E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  3.944E-02 Ir192 
   338.10       36.  23.91   1.12  2.677E-02   338.32  12.010  6.278E+00 AC228 
   351.91      138.   9.84   1.12  2.588E-02   351.93  37.600  7.907E+00 PB214 
   364.12        2. 273.58   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   391.38        1. 495.65   1.20  2.360E-02   391.69  64.000    PBC<MDA SN113 
   433.11        8.  85.61   1.24  2.160E-02   433.94  90.480    PBC<MDA AG108M
   463.24        9.  66.23   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
   511.86        2. 574.40   1.31  1.870E-02   511.86  20.000    PBC<MDA RH106 
   530.99        5. 116.68   1.33  1.811E-02   531.00  13.000    PBC<MDA Nd147 
   563.34        6.  85.51   1.36  1.720E-02   563.24   8.350    PBC<MDA CS134 
   569.80        1. 772.54   1.37  1.704E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  2.629E-02 BI207 
   583.24       50.  19.95   0.46  1.668E-02   583.02  84.500  1.763E+00 TL208 
   602.90        4. 166.24   1.40  1.621E-02   602.73  98.260    PBC<MDA SB124 
   609.13       75.  12.50   1.18  1.605E-02   609.31  46.090  5.635E+00 BI214 
                                               610.30   5.750  4.524E+01 RU103 
                                               610.30   5.750  4.524E+01 RU103 
   609.44       57.  18.05   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.437E+01 RU103 
   618.09        4. 182.84   1.42  1.585E-02   618.06  99.100    PBC<MDA PM144 
   636.73        5. 102.09   1.43  1.543E-02   636.97   7.170    PBC<MDA I131  
   661.30        6. 108.13   1.46  1.492E-02   661.66  85.210    PBC<MDA CS137 
   722.94        3. 188.58   1.51  1.380E-02   722.79  10.810  1.107E+00 SB124 
                                               722.94  90.840  1.317E-01 AG108M
                                               723.36  20.220  5.921E-01 EU154 
   723.05        3. 189.89   1.51  1.380E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.309E-01 AG108M
                                               723.36  20.220  5.884E-01 EU154 
   727.21        6. 103.79   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   755.38        2. 234.80   1.54  1.325E-02   756.73  54.460    PBC<MDA ZR95  
   816.00        4. 128.61   1.59  1.239E-02   815.77  23.280    PBC<MDA La140 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  4
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   882.20        1. 331.29   1.65  1.154E-02   883.24   9.600    PBC<MDA PA234 
   885.24        2. 279.10   1.65  1.152E-02   884.68  72.680    PBC<MDA AG110M
   968.89        9.  72.91   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
  1005.48        3. 176.69   1.75  1.027E-02  1004.77  18.010    PBC<MDA EU154 
  1099.80        1. 627.60   1.83  9.472E-03  1099.25  56.500    PBC<MDA FE59  
  1111.86        4. 111.07   1.84  9.373E-03  1112.07  13.644    PBC<MDA EU152 
  1120.14       10.  55.25   1.85  9.303E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.081E-01 Sc46  
                                              1121.30  34.900  1.743E+00 Ta182 
                                              1120.55  99.987  6.081E-01 Sc46  
  1120.15       10.  59.47   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.852E-01 Sc46  
                                              1121.30  34.900  1.678E+00 Ta182 
  1120.15        8.  57.26   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1238.13        2. 333.38   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1273.80        1. 426.12   1.96  8.280E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.141E-01 EU154 
  1273.83        1. 415.59   1.96  8.280E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.169E-01 EU154 
  1290.81        2. 236.53   1.98  8.180E-03  1291.60  43.200    PBC<MDA FE59  
  1460.98      223.   6.64   1.89  7.309E-03  1460.83  10.670  1.590E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.76    74.80       126.        61. 1.280E+03   35.95   0.715  -        
   307.96    77.10        83.       102. 2.080E+03   17.70   0.608  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.09    46.63        74.       -13.    -0.007   315.18   0.836s
 TH-227    199.61    50.01        63.        -7.    -0.004   174.51   0.840s
 TH-234    252.24    63.17       107.        23.     0.013    35.06   0.854s
 BA-133    323.46    80.97        74.         6.     0.003   211.88   0.874s
 Np-237    347.38    86.95       108.        29.     0.016    53.49   0.880s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  5
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    347.38    86.95       108.        29.     0.016    53.49   0.880s
 Cd-109    347.25    86.92        88.        28.     0.016    50.25   0.881s
 TH-234    369.93    92.59        97.        18.     0.010    33.94   0.886D
 AC-228    372.97    93.35       103.        26.     0.015    58.24   0.887D
 Gd-153    383.35    95.94        51.       -15.    -0.008    71.26   0.892 
 Np-239    398.52    99.74        58.        15.     0.008    76.41   0.894s
 Gd-153    408.89   102.33        52.         5.     0.003   199.40   0.898s
 EU-155    420.69   105.28        65.        -4.    -0.002   306.87   0.900s
 Np-239    424.08   106.13        58.         5.     0.003   235.21   0.901s
 EU-152    485.43   121.46        75.        -9.    -0.005   140.94   0.918s
 CO-57     485.62   121.51        78.       -12.    -0.006   112.13   0.918s
 PA-234    525.44   131.46        81.       -10.    -0.006   128.88   0.928s
 HF-181    531.00   132.85        54.         9.     0.005   114.15   0.930s
 CO-57     541.44   135.46        37.        16.     0.009    60.90   0.934s
 U-235     571.72   143.03        32.        16.     0.009    47.15   0.941s
 CE-141    585.10   146.38        61.       -13.    -0.007    91.97   0.943s
 Ba-140    651.34   162.94        54.         2.     0.001   683.13   0.961s
 U-235     644.56   161.24        25.        10.     0.006    74.95   0.962s
 CE-139    662.06   165.62        50.         9.     0.005   114.36   0.965s
 U-235     821.05   205.36        35.         3.     0.002   194.81   1.007s
 TH-227    949.63   237.50       165.       -31.    -0.017    60.70   1.039s
 PB-212    954.15   238.63        37.       138.     0.077     9.76   1.041D
 RA-224    963.57   240.99        67.        15.     0.008    83.38   1.044D
 PB-214    967.61   242.00        43.        29.     0.016    36.31   1.045D
 EU-152    976.54   244.23        71.        -6.    -0.003   202.95   1.048s
 TH-227   1023.47   255.96        34.         2.     0.001   467.92   1.060s
 Cd-113m  1055.66   264.01        29.        -2.    -0.001   318.89   1.067s
 TL-208   1104.53   276.22        34.        -7.    -0.004   161.25   1.081s
 I-131    1134.83   283.80        29.         3.     0.002   266.16   1.089s
 PB-214   1180.44   295.20         8.        84.     0.046    12.90   1.514s
 Ir-192   1180.63   295.25        20.        67.     0.037    15.53   1.101s
 PB-212   1198.94   299.82        12.        36.     0.020    26.88   0.298s
 PA-231   1202.31   300.67        27.         9.     0.005    85.83   1.105s
 PA-233   1202.28   300.66        27.         9.     0.005    86.02   1.105s
 PA-231   1208.78   302.28        38.        -6.    -0.003   156.81   1.107s
 BA-133   1208.88   302.31        37.        -6.    -0.003   144.19   1.108s
 BI-210M  1227.19   306.89        19.         2.     0.001   331.64   1.110s
 Ir-192   1232.76   308.28        30.        -2.    -0.001   451.52   1.113s
 PA-233   1253.53   313.47        30.        -5.    -0.003   158.56   1.117s
 Ir-192   1267.20   316.89        26.         2.     0.001   420.94   1.121 
 AC-228   1352.04   338.10        11.        36.     0.020    23.91   1.125s
 Cs-136   1359.88   340.06        57.       -13.    -0.007    84.18   1.146s
 HF-181   1382.87   345.80        27.        -4.    -0.002   208.73   1.151s
 PB-214   1407.29   351.91        10.       138.     0.077     9.84   1.123 
 BA-133   1423.41   355.94        26.        -1.     0.000   844.69   1.161s
 I-131    1456.16   364.12        21.         2.     0.001   273.58   1.170s
 SN-113   1565.20   391.38        22.         1.     0.001   495.65   1.197s
 SB-125   1710.71   427.76        24.        -3.    -0.002   218.76   1.233s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  6
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  1732.13   433.11        18.         8.     0.004    85.61   1.239s
 SB-125   1852.64   463.24        13.         9.     0.005    66.23   1.268s
 Ir-192   1868.64   467.24        17.        -2.    -0.001   341.98   1.272s
 PM-144   1908.04   477.09        24.        -2.    -0.001   319.93   1.281s
 RU-103   1987.66   496.99        27.        -4.    -0.002   195.69   1.300s
 RH-106   2047.16   511.86        57.         2.     0.001   574.40   1.315s
 Nd-147   2123.64   530.99        12.         5.     0.003   116.68   1.333s
 CS-134   2253.08   563.34        12.         6.     0.004    85.51   1.364s
 PA-234   2278.91   569.80        18.         1.     0.000   772.54   1.370s
 TL-208   2332.89   583.29        14.        33.     0.018    21.16   0.448s
 SB-125   2403.56   600.96        23.        -3.    -0.001   263.71   1.399s
 SB-124   2411.32   602.90        16.         4.     0.002   166.24   1.401s
 CS-134   2421.82   605.53        40.        -8.    -0.004   119.71   1.403s
 BI-214   2436.22   609.13         9.        75.     0.042    12.50   1.181s
 RU-103   2437.48   609.44        24.        57.     0.032    18.05   1.408s
 AG-108M  2446.40   611.67        26.        -6.    -0.004   119.19   1.412s
 PM-144   2472.06   618.09        25.         4.     0.002   182.84   1.415s
 RH-106   2491.83   623.03        26.        -4.    -0.002   177.10   1.419s
 SB-125   2536.98   634.32        23.        -6.    -0.003   116.25   1.432s
 I-131    2546.63   636.73        13.         5.     0.003   102.09   1.433s
 AG-110M  2626.58   656.71        20.        -3.    -0.002   211.82   1.452s
 CS-137   2644.92   661.30        18.         6.     0.003   108.13   1.455s
 PM-144   2781.50   695.44        21.        -4.    -0.002   176.27   1.487s
 NB-94    2802.42   700.67        17.        -2.    -0.001   306.02   1.493s
 SB-124   2891.93   723.05        14.         3.     0.002   189.89   1.511s
 AG-108M  2891.49   722.94        14.         3.     0.002   188.58   1.511s
 BI-212   2908.59   727.21        18.         6.     0.004   103.79   1.515s
 pm-146   2938.30   734.64        21.        -5.    -0.003   133.34   1.523s
 pm-146   2989.20   747.37        19.        -4.    -0.002   160.08   1.533s
 ZR-95    3021.24   755.38        13.         2.     0.001   234.80   1.541s
 AG-110M  3063.07   765.83        23.        -5.    -0.003   135.87   1.548s
 NB-95    3063.23   765.87        24.        -5.    -0.003   159.30   1.549s
 PA-234M  3062.57   765.71        23.        -4.    -0.002   166.05   1.550s
 EU-152   3114.25   778.63        13.        -2.    -0.001   226.45   1.561s
 CS-134   3186.05   796.58        19.        -2.    -0.001   395.38   1.576s
 CS-134   3207.09   801.84        14.        -1.    -0.001   360.21   1.581s
 La-140   3263.74   816.00        14.         4.     0.002   128.61   1.593s
 MN-54    3335.66   833.98        12.        -3.    -0.002   162.37   1.610s
 Co-56    3387.46   846.93        20.        -4.    -0.002   178.78   1.620s
 NB-94    3481.32   870.40        17.        -3.    -0.002   214.20   1.641s
 EU-154   3477.98   869.56         7.        -1.     0.000   548.18   1.643s
 PA-234   3516.56   879.20        14.        -4.    -0.002   150.78   1.649s
 PA-234   3528.53   882.20         7.         1.     0.001   331.29   1.651s
 AG-110M  3540.71   885.24         8.         2.     0.001   279.10   1.653s
 Sc-46    3556.70   889.24        17.        -3.    -0.002   177.36   1.657s
 y-88     3594.14   898.60        15.        -3.    -0.002   183.22   1.664s
 AC-228   3640.81   910.27        25.        -1.    -0.001   723.55   1.675s
 AG-110M  3751.30   937.89        25.        -4.    -0.002   182.43   1.697s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3795.26   948.88        10.        -1.    -0.001   460.18   1.704s
 EU-152   3867.01   966.82        24.        -5.    -0.003   154.34   1.719s
 AC-228   3875.31   968.89        16.         9.     0.005    72.91   1.724s
 PA-234M  3997.45   999.43        14.        -1.    -0.001   370.21   1.750s
 EU-154   4021.68  1005.48        12.         3.     0.002   176.69   1.753s
 Co-56    4152.19  1038.11        16.        -2.    -0.001   343.35   1.780s
 Cs-136   4192.13  1048.10        18.        -4.    -0.002   159.51   1.788s
 RH-106   4210.25  1052.63        15.        -1.     0.000   787.79   1.790s
 BI-207   4262.00  1065.57        14.        -2.    -0.001   350.01   1.801s
 FE-59    4398.94  1099.80        11.         1.     0.000   627.60   1.829s
 EU-152   4447.19  1111.86         8.         4.     0.002   111.07   1.839s
 ZN-65    4464.86  1116.28        23.        -5.    -0.003   132.47   1.842s
 BI-214   4480.34  1120.15        13.         8.     0.005    57.26   1.845s
 Sc-46    4480.34  1120.15        12.        10.     0.005    59.47   1.845s
 Ta-182   4480.30  1120.14        11.        10.     0.006    55.25   1.846 
 CO-60    4691.08  1172.84        19.        -1.    -0.001   524.62   1.886s
 Co-56    4952.23  1238.13        22.         2.     0.001   333.38   1.936s
 NA-22    5095.03  1273.83        11.         1.     0.001   415.59   1.963s
 EU-154   5094.93  1273.80        11.         1.     0.001   426.12   1.963s
 FE-59    5162.97  1290.81         8.         2.     0.001   236.53   1.975s
 K-40     5843.60  1460.98         4.       223.     0.124     6.64   1.889 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.9728E-03                                      5.31E+01             
                           477.60 3.973E-03 %(  6.111E+00 4.12E+04 1.05E+01 G  
 
NA-22    C   7.6359E-02                                      9.50E+02             
                          1274.53 7.636E-02 ?(  1.201E+00 4.16E+02 9.99E+01 G  
 
K-40     N   1.5898E+02                                      4.66E+11             
                          1460.83 1.590E+02  (P 8.430E+00 6.64E+00 1.07E+01 G  
 
Sc-46    F   2.0929E-01                                      8.38E+01             
                           889.28-1.667E-01 ?(  1.059E+00 1.77E+02 1.00E+02 G  
                          1120.55 5.852E-01 ?(  1.129E+00 5.95E+01 1.00E+02 G  
 
MN-54    C  -1.4904E-01                                      3.12E+02             
                           834.85-1.490E-01 ?(  8.736E-01 1.62E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   1.7004E-01                                      4.45E+01             
                          1099.25 8.055E-02 ?(  1.920E+00 6.28E+02 5.65E+01 G  
                          1291.60 2.871E-01 ?(  2.551E+00 2.37E+02 4.32E+01 G  
 
Co-56    C  -2.2511E-02                                      7.73E+01             
                           846.77-1.696E-01 ?(  1.081E+00 1.79E+02 9.99E+01 G  
                          1238.28 1.999E-01 ?(  2.415E+00 3.33E+02 6.61E+01 G  
                          1037.84-6.576E-01 +   8.316E+00 3.43E+02 1.41E+01 G  
                          1771.35 0.000E+00 +   4.323E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   4.6635E-02                                      2.72E+02             
                           122.06-1.340E-01 ?(  5.092E-01 1.12E+02 8.56E+01 G  
                           136.47 1.494E+00 ?(  2.987E+00 6.09E+01 1.07E+01 G  
 
ZN-65    F  -6.3017E-01                                      2.44E+02             
                          1115.55-6.302E-01 ?(  2.919E+00 1.32E+02 5.06E+01 G  
 
NB-94    I  -7.7938E-02                                      7.41E+06             
                           702.63-7.794E-02 ?(  8.727E-01 3.06E+02 9.79E+01 G  
                           871.10-1.361E-01 +   1.053E+00 2.14E+02 9.99E+01 G  
 
ZR-95    I   1.7561E-01                                      6.40E+01             
                           756.73 1.756E-01 ?(  1.512E+00 2.35E+02 5.45E+01 G  
                           724.20 0.000E+00 -   1.887E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.9243E-01                                      6.40E+01             
                           765.79-1.924E-01 ?(  1.080E+00 1.59E+02 9.98E+01 G  
 
RU-103   I  -1.2433E-01                                      3.93E+01             
                           497.05-1.243E-01 ?(  8.608E-01 1.96E+02 9.09E+01 G  
                           610.30 3.437E+01 ?   1.553E+01 1.81E+01 5.75E+00 GA 
 
RH-106   I  -1.4998E+00                                      3.74E+02             
                           621.92-1.500E+00 ?(  9.378E+00 1.77E+02 9.93E+00 G  
                          1050.36-2.501E+00 +   7.394E+01 7.88E+02 1.56E+00 G  
                           511.86 2.771E-01 +   5.605E+00 5.74E+02 2.00E+01 GA 
 
AG-108M  C   1.7433E-01                                      1.53E+05             
                           433.94 2.171E-01 &(  6.321E-01 8.56E+01 9.05E+01 G  
                           722.94 1.317E-01 ?(  8.990E-01 1.89E+02 9.08E+01 G  
                           614.28-2.488E-01 +   1.027E+00 1.19E+02 8.98E+01 G  
 
AG-110M  F   1.0065E-01                                      2.50E+02             
                           884.68 1.006E-01 ?(  1.065E+00 2.79E+02 7.27E+01 G  
                           657.76-1.212E-01 +   9.211E-01 2.12E+02 9.46E+01 G  
                           937.49-5.970E-01 +   3.853E+00 1.82E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   2.195E+00 1.00E+03 2.43E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           763.94-1.006E+00 +   4.782E+00 1.36E+02 2.23E+01 G  
 
SN-113   F   5.0325E-02                                      1.15E+02             
                           391.69 5.033E-02 &(  9.093E-01 4.96E+02 6.40E+01 G  
 
SB-124   F   2.2269E-01                                      6.02E+01             
                           602.73 1.262E-01 ?(  7.503E-01 1.66E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.341E+00 1.00E+03 4.78E+01 G  
                           722.79 1.100E+00 ?(  7.561E+00 1.90E+02 1.08E+01 G  
 
SB-125   I   3.8807E-01                                      1.01E+03             
                           427.88-2.832E-01 ?(  2.209E+00 2.19E+02 2.96E+01 G  
                           600.50-5.022E-01 +   4.761E+00 2.64E+02 1.79E+01 G  
                           635.89-1.967E+00 +   7.931E+00 1.16E+02 1.13E+01 G  
                           463.37 2.286E+00 ?(  4.998E+00 6.62E+01 1.05E+01 G  
 
I-131    I   3.1855E-01                                      8.02E+00             
                           364.48 6.621E-02  (  6.537E-01 2.74E+02 8.17E+01 G  
                           284.30 8.513E-01 &(  8.073E+00 2.66E+02 6.14E+00 G  
                           636.97 2.738E+00 &(  9.720E+00 1.02E+02 7.17E+00 G  
 
Gd-153   F  -5.0602E-01                                      2.42E+02             
                            97.50-5.060E-01 ?(  1.199E+00 7.13E+01 3.00E+01 G  
                           103.20 2.368E-01 &   1.641E+00 1.99E+02 2.18E+01 G  
 
Ga-68    C  -6.2716E-01                                      4.71E-02             
                          1077.40-6.272E-01 %(  3.755E+01 1.56E+03 3.30E+00 G  
 
Tc-99m   I  -7.1632E-04                                      2.51E-01             
                           140.51-7.163E-04 %(  4.197E-01 1.64E+04 8.93E+01 G  
 
BA-133   F  -2.9879E-02                                      3.85E+03             
                           356.00-2.988E-02 ?(  9.195E-01 8.45E+02 6.20E+01 G  
                           302.85-6.429E-01 +   3.213E+00 1.44E+02 1.83E+01 G  
                           383.84 0.000E+00 +   6.104E+00 1.00E+03 8.94E+00 GA 
                            80.99 1.884E-01 ?   1.377E+00 2.12E+02 3.41E+01 GA 
 
CS-134   I  -5.8390E-02                                      7.54E+02             
                           604.71-2.764E-01 ?(  1.136E+00 1.20E+02 9.76E+01 G  
                           795.87-8.086E-02 +   1.171E+00 3.95E+02 8.55E+01 G  
                           569.32-2.376E-02 %   4.571E+00 5.11E+03 1.54E+01 G  
                           801.95-7.561E-01 +   1.012E+01 3.60E+02 8.69E+00 G  
                           563.24 2.490E+00 ?(  7.274E+00 8.55E+01 8.35E+00 G  
 
CS-137   I   2.6234E-01                                      1.10E+04             
                           661.66 2.623E-01 ?(  9.840E-01 1.08E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   1.3060E-01                                      1.38E+02             
                           165.85 1.306E-01  (  5.098E-01 1.14E+02 7.99E+01 G  
 
Ba-140   I   5.7228E-02                                      1.28E+01             
                           537.26 0.000E+00 &(  3.084E+00 1.00E+03 2.44E+01 G  
                           162.66 2.816E-01 ?(  6.795E+00 6.83E+02 6.22E+00 G  
                           304.85 1.914E-01 %   1.049E+01 1.48E+03 4.29E+00 G  
 
La-140   I   1.6519E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.371E-01 1.00E+03 9.54E+01 G  
                           487.02-2.403E-02 %   1.349E+00 1.50E+03 4.55E+01 G  
                           328.76 5.833E-02 %   2.727E+00 1.28E+03 2.03E+01 G  
                           815.77 8.421E-01 ?(  3.835E+00 1.29E+02 2.33E+01 G  
 
CE-141   I  -2.7711E-01                                      3.25E+01             
                           145.44-2.771E-01 ?(  8.590E-01 9.20E+01 4.82E+01 G  
 
PM-144   C  -4.8875E-03                                      3.63E+02             
                           696.54-1.515E-01 ?(  9.489E-01 1.76E+02 9.90E+01 G  
                           618.06 1.416E-01  (  9.162E-01 1.83E+02 9.91E+01 G  
                           476.81-1.467E-01 +   1.692E+00 3.20E+02 4.20E+01 G  
 
EU-152   F   6.0216E-01                                      4.94E+03             
                           344.29 0.000E+00  (  2.613E+00 1.00E+03 2.65E+01 G  
                          1112.07 1.772E+00 ?(  6.981E+00 1.11E+02 1.36E+01 G  
                           121.78-3.092E-01 +   1.489E+00 1.41E+02 2.86E+01 G  
                           778.92-7.754E-01 +   6.440E+00 2.26E+02 1.29E+01 G  
                           964.11-1.684E+00 +   9.140E+00 1.54E+02 1.46E+01 G  
                           244.69-1.244E+00 +   8.714E+00 2.03E+02 7.58E+00 G  
                          1408.00-4.548E-03 %   4.998E+00 2.70E+04 2.10E+01 GA 
 
EU-154   I   3.0780E-01                                      3.14E+03             
                           873.23-2.735E-01 ?(  5.875E+00 5.48E+02 1.23E+01 G  
                           123.10-1.263E-02 %   7.950E-01 1.76E+03 4.08E+01 G  
                          1274.54 2.141E-01 ?(  3.448E+00 4.26E+02 3.52E+01 G  
                           723.36 4.580E-02 %   4.103E+00 2.37E+03 2.02E+01 G  
                          1004.77 8.870E-01 &(  5.690E+00 1.77E+02 1.80E+01 G  
                           996.33 0.000E+00 -   1.216E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   5.2121E-01                                      1.81E+03             
                           105.31-1.757E-01 ?(  1.877E+00 3.07E+02 2.12E+01 G  
                            86.54 1.002E+00  (  1.751E+00 5.35E+01 3.07E+01 G  
 
HF-181   F   7.7800E-02                                      4.24E+01             
                           482.00 0.000E+00 &(  8.250E-01 1.00E+03 8.05E+01 G  
                           133.02 2.224E-01 ?(  8.657E-01 1.14E+02 4.33E+01 G  
                           345.83-5.110E-01 +   3.782E+00 2.09E+02 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30-3.806E-03 %   5.863E+00 4.30E+04 5.85E+00 G  
 
Ta-182   F   1.7432E+00                                      1.14E+02             
                          1121.30 1.743E+00  (  3.078E+00 5.53E+01 3.49E+01 G  
                          1221.41-3.266E-02 %   6.344E+00 5.30E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   7.388E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F   9.6383E-03                                      4.66E+01             
                           279.20 9.638E-03 %(  4.918E-01 1.37E+03 8.15E+01 G  
 
TL-208   N   1.3035E+00                                      6.98E+02             
                           583.02 1.304E+00  (P 7.917E-01 2.12E+01 8.45E+01 G  
                           277.28-1.860E+00 - P 8.314E+00 1.61E+02 6.31E+00 G  
                           860.56-5.524E-02 % P 6.258E+00 1.00E+03 1.24E+01 G  
 
pm-146   C  -4.9286E-01                                      2.02E+03             
                           747.16-4.929E-01 ?(  2.802E+00 1.60E+02 3.40E+01 G  
                           735.72-9.455E-01 +   4.416E+00 1.33E+02 2.25E+01 G  
                           453.88 0.000E+00 +   1.164E+00 1.00E+03 6.50E+01 G  
 
y-88     F  -1.6493E-01                                      1.07E+02             
                           898.04-1.649E-01 ?(  1.089E+00 1.83E+02 9.37E+01 G  
                          1836.06 1.971E-02 %   9.932E-01 1.16E+03 9.92E+01 G  
 
Cd-113m     -6.7848E+02                                      5.33E+03             
                           263.70-6.785E+02 ?(  7.741E+03 3.19E+02 6.00E-03   K
 
Cd-109   F   7.8370E+00                                      4.53E+02             
                            88.04 7.837E+00 &(  1.279E+01 5.02E+01 3.79E+00 G  
 
PB-210   N  -6.6595E+00                                      8.14E+03             
                            46.54-6.660E+00 &(P 2.259E+01 3.15E+02 4.25E+00 G  
 
PB-212   N   4.9218E+00                                      6.98E+02             
                           238.63 4.922E+00  (P 1.104E+00 9.76E+00 4.33E+01 G  
                           300.03 2.027E+01 +   1.057E+01 2.69E+01 3.28E+00 GA 
 
PB-214   N   7.9350E+00                                      5.84E+05             
                           351.93 7.907E+00  (  1.017E+00 9.84E+00 3.76E+01 G  
                           295.09 7.989E+00 *(  1.559E+00 1.29E+01 1.93E+01 G  
                           242.00 6.191E+00 -   6.953E+00 3.63E+01 7.43E+00 GA 
 
BI-212   N   3.3902E+00                                      6.98E+02             
                           727.17 3.390E+00 &(  1.216E+01 1.04E+02 7.55E+00 G  
                           785.42-7.961E-01 %   6.114E+01 1.99E+03 1.28E+00 GA 

Page 588 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   5.6354E+00                                      5.84E+05             
                           609.31 5.635E+00 *(P 1.251E+00 1.25E+01 4.61E+01 G  
                          1120.29 3.253E+00 - P 7.776E+00 5.73E+01 1.51E+01 G  
                          1764.49-8.404E-01 % P 1.472E+01 1.00E+03 1.54E+01 G  
 
BI-210M  T   6.1101E-02                                      1.10E+09             
                           265.83 2.327E-02 &(  9.104E-01 1.07E+03 5.00E+01 G  
                           304.90 1.286E-01 ?(  1.556E+00 3.32E+02 2.80E+01 G  
 
RA-224   N   5.5596E+00                                      6.98E+02             
                           240.99 5.560E+00  (  1.553E+01 8.34E+01 4.10E+00 G  
 
AC-228   N   1.9803E+00                                      2.10E+03             
                           911.07-1.670E-01 ?(  4.405E+00 7.24E+02 2.90E+01 G  
                           968.97 2.590E+00 ?(  6.317E+00 7.29E+01 1.75E+01 G  
                           338.32 6.278E+00 *(  3.098E+00 2.39E+01 1.20E+01 G  
                            93.35 4.775E+00     9.127E+00 5.82E+01 5.56E+00 XA 
 
TH-227   N  -3.8882E+00                                      7.95E+03             
                           235.97-3.888E+00 ?(  7.768E+00 6.07E+01 1.23E+01 G  
                            50.14-1.609E+00 +   9.679E+00 1.75E+02 8.00E+00 G  
                           256.24 4.155E-01 &   6.958E+00 4.68E+02 7.00E+00 G  
 
TH-229   N  -5.3877E-02                                      2.68E+06             
                           193.51-5.388E-02 %(  1.027E+01 5.34E+03 4.40E+00 G  
                           210.85-3.611E-01 %   1.891E+01 1.49E+03 2.99E+00 G  
 
TH-234   N   8.2443E+00                                      1.63E+12             
                            63.29 8.244E+00 ?(P 1.851E+01 3.51E+01 3.81E+00 G  
                            92.59 3.252E+00 - P 8.877E+00 3.39E+01 5.58E+00 G  
 
PA-231   N   1.1778E+00                                      1.20E+07             
                           302.65-3.794E+00 ?(  2.068E+01 1.57E+02 2.88E+00 G  
                           300.07 6.998E+00 ?(  2.034E+01 8.58E+01 2.46E+00 G  
 
PA-233   C   1.7204E-01                                      7.82E+08             
                           312.01-2.758E-01 ?(  1.530E+00 1.59E+02 3.60E+01 G  
                           300.18 2.772E+00 ?(  8.076E+00 8.60E+01 6.20E+00 G  
 
PA-234   N  -1.6857E-01                                      1.63E+12             
                           131.29-5.720E-01 ?(  2.508E+00 1.29E+02 1.80E+01 G  
                           946.02-3.780E-01 +   6.629E+00 4.60E+02 1.34E+01 G  
                           569.47 3.132E-01 +   8.966E+00 7.73E+02 8.20E+00 G  
                           883.24 5.878E-01 ?(  7.521E+00 3.31E+02 9.60E+00 G  
                           880.53-2.990E+00 +   1.612E+01 1.51E+02 6.00E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -9.5796E+00                                      1.63E+12             
                          1001.00-9.580E+00 ?(  1.314E+02 3.70E+02 8.37E-01 G  
                           766.41-6.149E+01 +   3.609E+02 1.66E+02 2.94E-01 G  
 
U-235    N   1.5772E+00                                      2.57E+11             
                           143.79 1.506E+00 ?(P 2.778E+00 4.72E+01 1.10E+01 G  
                           205.33 9.320E-01 &(P 8.191E+00 1.95E+02 5.01E+00 G  
                           163.38 2.368E+00 &(  5.941E+00 7.50E+01 5.08E+00 G  
 
AM-241   T  -4.9884E-03                                      1.58E+05             
                            59.54-4.988E-03 %(  1.916E+00 1.10E+04 3.59E+01 G  
 
Np-237   F   2.3499E+00                                      2.14E+06             
                            86.49 2.350E+00 &(  4.104E+00 5.35E+01 1.31E+01 G  
 
Ir-192   F   1.0814E+00                                      7.40E+01             
                           316.49 3.944E-02 ?(  5.993E-01 4.21E+02 8.70E+01 G  
                           468.06-9.187E-02 +   1.153E+00 3.42E+02 5.18E+01 G  
                           308.44-1.050E-01 +   1.704E+00 4.52E+02 3.18E+01 G  
                           295.95 4.088E+00 &(  1.453E+00 1.55E+01 3.02E+01 G  
 
Np-239   T   2.0336E-01                                      2.36E+00             
                           103.70-3.608E-02 %   1.649E+00 1.30E+03 2.40E+01 X  
                           106.13 2.034E-01 ?(  1.663E+00 2.35E+02 2.27E+01 G  
                            99.50 9.928E-01     2.532E+00 7.64E+01 1.50E+01 X  
 
Nd-147       1.0964E+00                                      1.11E+01             
                           531.00 1.096E+00 ?(  4.507E+00 1.17E+02 1.30E+01 G  
                            91.10 0.000E+00 -   2.178E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.63        74.       -13.    -0.007   315.18  -6.660E+00  P
 TH-227      50.01        63.        -7.    -0.004   174.51  -1.609E+00   
 BA-133      80.97        74.         6.     0.003   211.88   1.884E-01   
 Np-237      86.95       108.        29.     0.016    53.49   2.350E+00   
 EU-155      86.95       108.        29.     0.016    53.49   1.002E+00   
 Cd-109      86.92        88.        28.     0.016    50.25   7.837E+00   
 Gd-153      95.94        51.       -15.    -0.008    71.26  -5.060E-01   
 Np-239      99.74        58.        15.     0.008    76.41   9.928E-01   
 Gd-153     102.33        52.         5.     0.003   199.40   2.368E-01   
 EU-155     105.28        65.        -4.    -0.002   306.87  -1.757E-01   
 Np-239     106.13        58.         5.     0.003   235.21   2.034E-01   
 EU-152     121.46        75.        -9.    -0.005   140.94  -3.092E-01   
 CO-57      121.51        78.       -12.    -0.006   112.13  -1.340E-01   
 PA-234     131.46        81.       -10.    -0.006   128.88  -5.720E-01   
 HF-181     132.85        54.         9.     0.005   114.15   2.224E-01   
 CO-57      135.46        37.        16.     0.009    60.90   1.494E+00   
 U-235      143.03        32.        16.     0.009    47.15   1.506E+00  P
 CE-141     146.38        61.       -13.    -0.007    91.97  -2.771E-01   
 Ba-140     162.94        54.         2.     0.001   683.13   2.816E-01   
 U-235      161.24        25.        10.     0.006    74.95   2.368E+00   
 CE-139     165.62        50.         9.     0.005   114.36   1.306E-01   
 U-235      205.36        35.         3.     0.002   194.81   9.320E-01  P
 TH-227     237.50       165.       -31.    -0.017    60.70  -3.888E+00   
 EU-152     244.23        71.        -6.    -0.003   202.95  -1.244E+00   
 TH-227     255.96        34.         2.     0.001   467.92   4.155E-01   
 Cd-113m    264.01        29.        -2.    -0.001   318.89  -6.785E+02   
 I-131      283.80        29.         3.     0.002   266.16   8.513E-01   
 Ir-192     295.25        20.        67.     0.037    15.53   4.088E+00   
 PA-231     300.67        27.         9.     0.005    85.83   6.998E+00   
 PA-233     300.66        27.         9.     0.005    86.02   2.772E+00   
 PA-231     302.28        38.        -6.    -0.003   156.81  -3.794E+00   
 BA-133     302.31        37.        -6.    -0.003   144.19  -6.429E-01   
 BI-210M    306.89        19.         2.     0.001   331.64   1.286E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192     308.28        30.        -2.    -0.001   451.52  -1.050E-01   
 PA-233     313.47        30.        -5.    -0.003   158.56  -2.758E-01   
 Ir-192     316.89        26.         2.     0.001   420.94   3.944E-02   
 Cs-136     340.06        57.       -13.    -0.007    84.18  -5.966E-01   
 HF-181     345.80        27.        -4.    -0.002   208.73  -5.110E-01   
 BA-133     355.94        26.        -1.     0.000   844.69  -2.988E-02   
 I-131      364.12        21.         2.     0.001   273.58   6.621E-02   
 SN-113     391.38        22.         1.     0.001   495.65   5.033E-02   
 SB-125     427.76        24.        -3.    -0.002   218.76  -2.832E-01   
 AG-108M    433.11        18.         8.     0.004    85.61   2.171E-01   
 SB-125     463.24        13.         9.     0.005    66.23   2.286E+00   
 Ir-192     467.24        17.        -2.    -0.001   341.98  -9.187E-02   
 PM-144     477.09        24.        -2.    -0.001   319.93  -1.467E-01   
 RU-103     496.99        27.        -4.    -0.002   195.69  -1.243E-01   
 RH-106     511.86        57.         2.     0.001   574.40   2.771E-01   
 Nd-147     530.99        12.         5.     0.003   116.68   1.096E+00   
 CS-134     563.34        12.         6.     0.004    85.51   2.490E+00   
 PA-234     569.80        18.         1.     0.000   772.54   3.132E-01   
 SB-125     600.96        23.        -3.    -0.001   263.71  -5.022E-01   
 SB-124     602.90        16.         4.     0.002   166.24   1.262E-01   
 CS-134     605.53        40.        -8.    -0.004   119.71  -2.764E-01   
 RU-103     609.44        24.        57.     0.032    18.05   3.437E+01   
 AG-108M    611.67        26.        -6.    -0.004   119.19  -2.488E-01   
 PM-144     618.09        25.         4.     0.002   182.84   1.416E-01   
 RH-106     623.03        26.        -4.    -0.002   177.10  -1.500E+00   
 SB-125     634.32        23.        -6.    -0.003   116.25  -1.967E+00   
 I-131      636.73        13.         5.     0.003   102.09   2.738E+00   
 AG-110M    656.71        20.        -3.    -0.002   211.82  -1.212E-01   
 CS-137     661.30        18.         6.     0.003   108.13   2.623E-01   
 PM-144     695.44        21.        -4.    -0.002   176.27  -1.515E-01   
 NB-94      700.67        17.        -2.    -0.001   306.02  -7.794E-02   
 SB-124     723.05        14.         3.     0.002   189.89   1.100E+00   
 AG-108M    722.94        14.         3.     0.002   188.58   1.317E-01   
 BI-212     727.21        18.         6.     0.004   103.79   3.390E+00   
 pm-146     734.64        21.        -5.    -0.003   133.34  -9.455E-01   
 pm-146     747.37        19.        -4.    -0.002   160.08  -4.929E-01   
 ZR-95      755.38        13.         2.     0.001   234.80   1.756E-01   
 AG-110M    765.83        23.        -5.    -0.003   135.87  -1.006E+00   
 NB-95      765.87        24.        -5.    -0.003   159.30  -1.924E-01   
 PA-234M    765.71        23.        -4.    -0.002   166.05  -6.149E+01   
 EU-152     778.63        13.        -2.    -0.001   226.45  -7.754E-01   
 CS-134     796.58        19.        -2.    -0.001   395.38  -8.086E-02   
 CS-134     801.84        14.        -1.    -0.001   360.21  -7.561E-01   
 La-140     816.00        14.         4.     0.002   128.61   8.421E-01   
 MN-54      833.98        12.        -3.    -0.002   162.37  -1.490E-01   
 Co-56      846.93        20.        -4.    -0.002   178.78  -1.696E-01   
 NB-94      870.40        17.        -3.    -0.002   214.20  -1.361E-01   
 EU-154     869.56         7.        -1.     0.000   548.18  -2.735E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage 16
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     879.20        14.        -4.    -0.002   150.78  -2.990E+00   
 PA-234     882.20         7.         1.     0.001   331.29   5.878E-01   
 AG-110M    885.24         8.         2.     0.001   279.10   1.006E-01   
 Sc-46      889.24        17.        -3.    -0.002   177.36  -1.667E-01   
 y-88       898.60        15.        -3.    -0.002   183.22  -1.649E-01   
 AG-110M    937.89        25.        -4.    -0.002   182.43  -5.970E-01   
 PA-234     948.88        10.        -1.    -0.001   460.18  -3.780E-01   
 EU-152     966.82        24.        -5.    -0.003   154.34  -1.684E+00   
 PA-234M    999.43        14.        -1.    -0.001   370.21  -9.580E+00   
 EU-154    1005.48        12.         3.     0.002   176.69   8.870E-01   
 Co-56     1038.11        16.        -2.    -0.001   343.35  -6.576E-01   
 Cs-136    1048.10        18.        -4.    -0.002   159.51  -2.807E-01   
 RH-106    1052.63        15.        -1.     0.000   787.79  -2.501E+00   
 BI-207    1065.57        14.        -2.    -0.001   350.01  -1.184E-01   
 FE-59     1099.80        11.         1.     0.000   627.60   8.055E-02   
 EU-152    1111.86         8.         4.     0.002   111.07   1.772E+00   
 ZN-65     1116.28        23.        -5.    -0.003   132.47  -6.302E-01   
 Sc-46     1120.15        12.        10.     0.005    59.47   5.852E-01   
 CO-60     1172.84        19.        -1.    -0.001   524.62  -7.339E-02   
 Co-56     1238.13        22.         2.     0.001   333.38   1.999E-01   
 NA-22     1273.83        11.         1.     0.001   415.59   7.636E-02   
 EU-154    1273.80        11.         1.     0.001   426.12   2.141E-01   
 FE-59     1290.81         8.         2.     0.001   236.53   2.871E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.9728E-03    3.9728E-03    4.119E+04%                6.11E+00
 NA-22  #A    7.6359E-02    7.6359E-02    4.156E+02%                1.20E+00
 K-40         1.5898E+02    1.5898E+02    6.751E+00%                8.43E+00
 Sc-46  #A    2.0929E-01    2.0929E-01    5.947E+01%                1.06E+00
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.83E+00
 MN-54  #A   -1.4904E-01   -1.4904E-01    1.624E+02%                8.74E-01
 FE-59  #A    1.7004E-01    1.7004E-01    2.365E+02%                1.92E+00
 Co-56  #A   -2.2511E-02   -2.2511E-02    1.788E+02%                1.08E+00
 CO-57  #A    4.6635E-02    4.6635E-02    6.090E+01%                5.09E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.09E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.93E+00
 ZN-65  #A   -6.3017E-01   -6.3017E-01    1.325E+02%                2.92E+00
 NB-94  #A   -7.7938E-02   -7.7938E-02    3.060E+02%                8.73E-01
 ZR-95  #A    1.7561E-01    1.7561E-01    2.348E+02%                1.51E+00
 NB-95  #A   -1.9243E-01   -1.9243E-01    1.593E+02%                1.08E+00
 RU-103 #A   -1.2433E-01   -1.2433E-01    1.957E+02%                8.61E-01
 RH-106 #A   -1.4998E+00   -1.4998E+00    1.771E+02%                9.38E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage 17
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 AG-108M#A    1.7433E-01    1.7433E-01    8.561E+01%                6.32E-01
 AG-110M#A    1.0065E-01    1.0065E-01    2.791E+02%                1.07E+00
 SN-113 #A    5.0325E-02    5.0325E-02    4.957E+02%                9.09E-01
 SB-124 #A    2.2269E-01    2.2269E-01    1.262E+02%                7.50E-01
 SB-125 #A    3.8807E-01    3.8807E-01    6.623E+01%                2.21E+00
 I-131  #A    3.1854E-01    3.1855E-01    1.021E+02%                6.54E-01
 Gd-153 #A   -5.0602E-01   -5.0602E-01    7.126E+01%                1.20E+00
 Ga-68  #A   -6.2300E-01   -6.2716E-01    1.559E+03%                3.76E+01
 Tc-99m #A   -7.1542E-04   -7.1632E-04    1.640E+04%                4.20E-01
 BA-133 #A   -2.9879E-02   -2.9879E-02    8.447E+02%                9.19E-01
 CS-134 #A   -5.8390E-02   -5.8390E-02    7.356E+01%                1.14E+00
 CS-137 #A    2.6234E-01    2.6234E-01    1.081E+02%                9.84E-01
 CE-139 #A    1.3060E-01    1.3060E-01    1.144E+02%                5.10E-01
 Ba-140 #A    5.7226E-02    5.7228E-02    6.055E+02%                3.08E+00
 La-140 #A    1.6518E-01    1.6519E-01    1.286E+02%                6.37E-01
 CE-141 #A   -2.7711E-01   -2.7711E-01    9.197E+01%                8.59E-01
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.72E+00
 PM-144 #A   -4.8874E-03   -4.8875E-03    1.270E+02%                9.49E-01
 EU-152 #A    6.0216E-01    6.0216E-01    1.111E+02%                2.61E+00
 EU-154 #A    3.0780E-01    3.0780E-01    1.767E+02%                5.87E+00
 EU-155 #A    5.2121E-01    5.2121E-01    5.349E+01%                1.88E+00
 HF-181 #A    7.7800E-02    7.7800E-02    1.141E+02%                8.25E-01
 Ta-182  A    1.7432E+00    1.7432E+00    5.525E+01%                3.08E+00
 Hg-203 #A    9.6383E-03    9.6383E-03    1.372E+03%                4.92E-01
 TL-208       1.3035E+00    1.3035E+00    2.451E+01%                7.92E-01
 pm-146 #A   -4.9286E-01   -4.9286E-01    1.601E+02%                2.80E+00
 y-88   #A   -1.6493E-01   -1.6493E-01    1.832E+02%                1.09E+00
 Cd-113m#A   -6.7848E+02   -6.7848E+02    3.189E+02%                7.74E+03
 Cd-109 #A    7.8370E+00    7.8370E+00    5.025E+01%                1.28E+01
 PB-210 #A   -6.6595E+00   -6.6595E+00    7.170E+02%                2.26E+01
 PB-212       4.9218E+00    4.9218E+00    1.033E+01%                1.10E+00
 PB-214       7.9350E+00    7.9350E+00    8.114E+00%                1.02E+00
 BI-207 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.81E-01
 BI-212 #A    3.3902E+00    3.3902E+00    1.038E+02%                1.22E+01
 BI-214 #     5.6354E+00    5.6354E+00    1.333E+01%                1.25E+00
 BI-210M#A    6.1101E-02    6.1101E-02    3.316E+02%                9.10E-01
 RA-224  A    5.5596E+00    5.5596E+00    8.338E+01%                1.55E+01
 AC-228  A    1.9803E+00    1.9803E+00    2.391E+01%                4.41E+00
 TH-227 #A   -3.8882E+00   -3.8882E+00    6.070E+01%                7.77E+00
 TH-229 #A   -5.3877E-02   -5.3877E-02    5.339E+03%                1.03E+01
 TH-234  A    8.2443E+00    8.2443E+00    6.501E+01%                1.85E+01
 PA-231 #A    1.1778E+00    1.1778E+00    8.583E+01%                2.07E+01
 PA-233 #A    1.7204E-01    1.7204E-01    8.602E+01%                1.53E+00
 PA-234 #A   -1.6857E-01   -1.6857E-01    1.289E+02%                2.51E+00
 PA-234M#A   -9.5796E+00   -9.5796E+00    3.702E+02%                1.31E+02
 U-235  #A    1.5772E+00    1.5772E+00    5.567E+01%                2.78E+00
 AM-241 #A   -4.9884E-03   -4.9884E-03    1.097E+04%                1.92E+00
 Np-237 #A    2.3499E+00    2.3499E+00    5.349E+01%                4.10E+00
 Ir-192 #C    1.0813E+00    1.0814E+00    1.553E+01%                5.99E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:47:26 PMPage 18
 TestAmerica                     Spectrum name: 7_Gamma_20140330.An1             
                                                                                 
 Cs-136 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.32E-01
 Np-239 #A    2.0334E-01    2.0336E-01    2.352E+02%                1.66E+00
 Nd-147 #A    1.0964E+00    1.0964E+00    1.167E+02%                4.51E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  2000.1 keV)     1.788E+02  Bq/Sample     
 Total Decayed Activity (  277.1 to  2000.1 keV) 1.7877948E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140353 
-----------------------------------------------------------------------------                      
   Sample Description: 98406_Gamma_160-5151-A-20-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 98406                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-20-E
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 17:17         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 17:17:23      Real Time: 1803   sec
        Analysis Time: 2/5/2014 17:48         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-01-12_0513.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     8.586E-01    8.586E-01    5.610E+00
NA-22      0.000E+00         1000.0     7.223E-02    7.223E-02    1.672E+00
K-40       1.590E+02            5.9     9.343E+00    1.239E+01    8.596E+00
Sc-46      3.879E-01           50.0     1.940E-01    1.950E-01    7.855E-01
CR-51      0.000E+00         1000.0     7.317E-01    7.317E-01    6.523E+00
MN-54     -1.271E-02         2356.0     2.994E-01    2.994E-01    9.404E-01
FE-59      5.418E-02          727.7     3.943E-01    3.943E-01    1.498E+00
Co-56      3.440E-01           64.8     2.230E-01    2.237E-01    8.454E-01
CO-57      0.000E+00         1000.0     1.352E-01    1.352E-01    5.394E-01
CO-58     -6.325E-03         2124.0     1.344E-01    1.344E-01    5.375E-01
CO-60      9.518E-02          144.1     1.371E-01    1.372E-01    9.674E-01
ZN-65     -1.868E-01          404.6     7.560E-01    7.560E-01    2.700E+00
NB-94     -4.072E-02          582.3     2.371E-01    2.371E-01    8.608E-01
ZR-95     -3.192E-01          143.7     4.587E-01    4.590E-01    1.607E+00
NB-95     -8.637E-02          290.1     2.505E-01    2.506E-01    8.989E-01
RU-103     0.000E+00         1000.0     1.447E-01    1.447E-01    8.289E-01
RH-106     1.939E+00          116.4     2.257E+00    2.259E+00    7.381E+00
AG-108M    1.045E-01          144.7     1.512E-01    1.513E-01    6.449E-01
AG-110M    1.977E-01          140.6     2.778E-01    2.780E-01    9.943E-01
SN-113     2.849E-01           72.3     2.060E-01    2.065E-01    6.883E-01
SB-124     6.031E-02          150.4     9.068E-02    9.073E-02    7.841E-01
SB-125     7.435E-01           57.9     4.303E-01    4.320E-01    1.902E+00
I-131      6.585E-02          256.2     1.687E-01    1.687E-01    8.902E-01
Gd-153    -6.523E-02          263.5     1.719E-01    1.719E-01    1.600E+00
Ga-68      0.000E+00         1000.0     2.717E+00    2.717E+00    1.504E+01
Tc-99m     3.842E-02          364.2     1.399E-01    1.399E-01    4.894E-01
BA-133    -3.763E-01           87.7     3.299E-01    3.305E-01    1.112E+00
CS-134     2.029E-01           60.2     1.221E-01    1.225E-01    3.170E-01
CS-137     0.000E+00         1000.0     1.139E-01    1.139E-01    1.228E+00
CE-139     2.822E-02          587.4     1.657E-01    1.658E-01    5.818E-01
Ba-140     7.762E-01           63.4     4.923E-01    4.939E-01    2.483E+00
La-140     2.941E-01           52.2     1.534E-01    1.542E-01    1.448E+00
CE-141     3.420E-01           91.8     3.138E-01    3.143E-01    1.054E+00
CE-144     1.946E+00           52.6     1.024E+00    1.029E+00    3.320E+00
PM-144     1.442E-02          141.3     2.038E-02    2.040E-02    8.071E-01
EU-152     3.722E-01          156.3     5.817E-01    5.820E-01    2.122E+00
EU-154     1.062E-01          164.7     1.748E-01    1.749E-01    5.832E+00
EU-155     1.161E+00           30.5     3.536E-01    3.593E-01    2.331E+00
HF-181     4.993E-02          121.2     6.049E-02    6.055E-02    7.938E-01
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Ta-182     1.262E+00           75.8     9.565E-01    9.586E-01    3.208E+00
Hg-203    -1.328E-01          163.9     2.177E-01    2.178E-01    7.516E-01
TL-208     2.113E+00           14.9     3.140E-01    3.326E-01    5.808E-01
pm-146    -2.449E-01          264.3     6.471E-01    6.472E-01    2.338E+00
y-88      -1.017E-02         2278.0     2.316E-01    2.316E-01    8.723E-01
Cd-113m   -1.133E+03          242.2     2.743E+03    2.744E+03    9.574E+03
Cd-109     1.216E+01           35.0     4.259E+00    4.312E+00    1.338E+01
PB-210     4.539E-01         1036.0     4.701E+00    4.701E+00    1.678E+01
PB-212     5.232E+00           10.1     5.306E-01    6.294E-01    1.178E+00
PB-214     7.609E+00            8.8     6.705E-01    7.784E-01    1.645E+00
BI-207     3.714E-02          471.3     1.750E-01    1.751E-01    6.430E-01
BI-212     0.000E+00         1000.0     8.731E-01    8.731E-01    1.287E+01
BI-214     5.848E+00           14.3     8.338E-01    8.874E-01    1.679E+00
BI-210M    5.470E-02          308.3     1.686E-01    1.686E-01    1.225E+00
RA-224     1.125E-01         5448.0     6.127E+00    6.127E+00    2.117E+01
AC-228     7.295E+00           13.6     9.927E-01    1.060E+00    9.956E-01
TH-227     2.507E+00           53.4     1.339E+00    1.349E+00    3.382E+00
TH-229     1.221E+00          245.5     2.999E+00    3.000E+00    1.048E+01
TH-234     8.309E+00           30.3     2.521E+00    2.558E+00    1.970E+01
PA-231     2.592E+00           54.2     1.404E+00    1.412E+00    1.949E+01
PA-233     5.129E-01           54.1     2.776E-01    2.790E-01    1.588E+00
PA-234     2.569E-02          427.7     1.099E-01    1.099E-01    2.843E+00
PA-234M   -7.397E+00          393.8     2.913E+01    2.913E+01    1.075E+02
U-235      1.516E+00           90.9     1.378E+00    1.380E+00    4.628E+00
AM-241    -6.064E-02         1147.0     6.953E-01    6.953E-01    2.400E+00
Np-237     4.242E+00           30.5     1.292E+00    1.313E+00    4.001E+00
Ir-192     9.023E-01           14.2     1.285E-01    1.391E-01    6.388E-01
Cs-136    -3.192E-02          679.0     2.168E-01    2.168E-01    8.032E-01
Np-239    -5.206E-02         1212.0     6.312E-01    6.312E-01    2.198E+00
Nd-147     9.130E-01          125.7     1.147E+00    1.149E+00    4.052E+00
-----------------------------------------------------------------------------
Total      2.336E+02

      Analyst: Rachel Mueller                     
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
 Sample description                                             
      98406_Gamma_160-5151-A-20-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140353.An1

 Acquisition information
        Start time:                 2/5/2014 5:17:23 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 5:17:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-01-12_0513.PBC
                                                 1/12/2014 5:13:34 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1494

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.43       20.  53.41   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    62.86       18.  85.85   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.90       95.  17.59   1.03  4.578E-02
    77.28      131.  12.89   1.03  4.683E-02
    87.13       50.  30.46   1.04  5.008E-02    86.49  13.100  4.242E+00 Np237 
                                                86.54  30.700  1.809E+00 EU155 
                                                88.04   3.790  1.454E+01 Cd109 
    87.13       50.  30.46   1.04  5.010E-02    86.49  13.100  4.242E+00 Np237 
                                                86.54  30.700  1.809E+00 EU155 
                                                88.04   3.790  1.454E+01 Cd109 
    87.17       42.  35.02   1.04  5.051E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.513E+00 EU155 
                                                88.04   3.790  1.216E+01 Cd109 
    93.05       71.  20.46   1.47  5.171E-02    92.59   5.584  1.370E+01 TH234 
                                                93.35   5.561  1.372E+01 AC228 
    93.10       48.  30.34   1.04  5.156E-02    92.59   5.584  9.294E+00 TH234 
                                                93.35   5.561  9.305E+00 AC228 
   102.38        2. 767.70   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
   105.83        5. 304.19   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   125.61        6. 164.67   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  1.525E-01 EU154 
   132.91       10. 121.16   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
   135.18       20.  52.64   1.08  5.189E-02   133.54  11.090    PBC<MDA CE144 
   140.49        3. 364.17   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.76       15.  90.91   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   145.57       15.  91.76   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   164.84       15.  63.43   1.11  4.690E-02
   165.87        2. 587.38   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   195.31        4. 245.52   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   235.90        8. 100.67   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.45      170.  11.14   1.12  3.734E-02   238.63  43.300  5.640E+00 PB212 
   241.78       43.  28.76   0.31  3.697E-02   242.00   7.430  8.688E+00 PB214 
   284.49        3. 256.18   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.17       81.  14.24   1.23  3.225E-02   295.09  19.300  6.792E+00 PB214 
                                               295.95  30.160  4.632E+00 Ir192 
                                               295.95  30.160  4.632E+00 Ir192 
   295.28       97.  11.82   1.27  3.232E-02   295.09  19.300  8.654E+00 PB214 
                                               295.95  30.160  5.549E+00 Ir192 
   300.26       15.  54.18   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.030E+01 PA231 
                                               300.18   6.200  4.088E+00 PA233 
   300.26       15.  54.12   1.24  3.194E-02   300.03   3.280  7.732E+00 PB212 
                                               300.07   2.460  1.031E+01 PA231 
                                               300.18   6.200  4.092E+00 PA233 
   300.45       39.  21.53   0.32  3.195E-02
   304.51        3. 278.88   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.678E-01 BI210M
   304.59        2. 308.27   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.524E-01 BI210M
   328.28       18.  52.16   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.10       83.  16.61   0.40  2.940E-02   338.32  12.010  1.308E+01 AC228 
   344.25        5. 156.30   1.27  2.905E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  3.891E-01 EU152 
   351.74      137.  11.79   1.60  2.860E-02   351.93  37.600  7.073E+00 PB214 
   393.30        9.  72.31   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   427.60        3. 275.70   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   433.04        2. 370.12   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   462.95       12.  57.87   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.25        5. 115.88   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  2.478E-01 Ir192 
   510.95       36.  27.86   1.42  2.188E-02   511.86  20.000  4.628E+00 RH106 
   531.70        5. 125.68   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  9.130E-01 Nd147 
   537.40        2. 390.95   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   562.63        3. 179.78   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
                                               563.24   8.350  1.036E+00 CS134 
   568.77        1. 572.25   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.647E-01 PA234 
                                               569.70  97.740  3.061E-02 BI207 
                                               569.32  15.380  1.944E-01 CS134 
   568.88        1. 518.74   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.021E-01 PA234 
                                               569.70  97.740  3.374E-02 BI207 
   568.94        1. 471.32   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.425E-01 PA234 
                                               569.70  97.740  3.714E-02 BI207 
   583.21       63.  13.80   0.39  1.989E-02   583.02  84.500  2.077E+00 TL208 
   601.28        3. 232.70   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.24       96.  12.59   1.78  1.925E-02   609.31  46.090  6.029E+00 BI214 
                                               610.30   5.750  4.838E+01 RU103 
                                               610.30   5.750  4.838E+01 RU103 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   609.30       87.  12.81   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.349E+01 RU103 
   620.75        4. 143.87   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   657.74        1. 625.45   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   721.96        4. 144.65   1.60  1.693E-02   722.79  10.810  1.349E+00 SB124 
                                               722.94  90.840  1.606E-01 AG108M
                                               723.36  20.220  7.216E-01 EU154 
   722.36        4. 150.36   1.60  1.693E-02
   794.87        9.  60.17   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  3.510E-01 CS134 
   834.88        0. 214.05   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   847.42        2. 300.32   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.33        8.  69.79   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   886.28        4. 140.56   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   890.16        3. 175.17   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  1.245E-01 Sc46  
   910.93       54.  13.61   1.16  1.418E-02   911.07  29.000  7.295E+00 AC228 
   968.77       18.  40.89   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1051.71        5. 116.36   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1095.51        1. 727.71   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1109.92        1. 642.05   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  3.394E-01 EU152 
  1119.92       14.  50.00   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.514E-01 Sc46  
                                              1120.55  99.987  6.514E-01 Sc46  
  1119.93       13.  39.96   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.95       10.  75.81   1.90  1.205E-02  1121.30  34.900    PBC<MDA Ta182 
  1173.18        4. 144.07   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1238.29       10.  64.83   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1460.51      298.   5.72   1.58  9.749E-03  1460.83  10.670  1.590E+02 K40   
  1764.15       12.  30.62   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.22    74.90        93.        95. 2.081E+03   17.59   1.025  -       D
   308.72    77.27        76.       131. 2.789E+03   12.89   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    201.36    50.43        48.        20.     0.011    53.41   1.001 
 TH-234    251.06    62.86       116.        18.     0.010    85.85   1.014s
 Np-237    348.12    87.13        91.        50.     0.028    30.46   1.036s
 EU-155    348.12    87.13        91.        50.     0.028    30.46   1.036s
 Cd-109    348.26    87.17        87.        42.     0.023    35.02   1.038s
 Nd-147    364.74    91.29       168.       -28.    -0.015    69.09   1.041s
 TH-234    371.97    93.10        83.        48.     0.027    30.34   1.042s
 AC-228    371.78    93.05        40.        71.     0.039    20.46   1.474s
 Gd-153    389.76    97.54        83.        -5.    -0.003   263.45   1.047s
 Gd-153    409.08   102.38        95.         2.     0.001   767.70   1.052s
 EU-155    422.89   105.83        92.         5.     0.003   304.19   1.054s
 EU-152    485.06   121.38        74.        -7.    -0.004   181.70   1.070s
 EU-154    502.00   125.61        45.         6.     0.003   164.67   1.071s
 PA-234    528.10   132.14        95.        -2.    -0.001   635.84   1.079s
 HF-181    531.20   132.91        73.        10.     0.006   121.16   1.081s
 CE-144    540.27   135.18        46.        20.     0.011    52.64   1.081s
 HF-181    545.28   136.44        74.       -11.    -0.006   113.99   1.084s
 CO-57     545.33   136.45        74.       -11.    -0.006   114.03   1.084s
 Tc-99m    561.47   140.49        60.         3.     0.002   364.17   1.088s
 U-235     574.58   143.76        86.        15.     0.008    90.91   1.091s
 CE-141    581.82   145.57        86.        15.     0.008    91.76   1.092s
 Ba-140    658.88   164.84        40.        15.     0.009    63.43   1.108s
 U-235     652.58   163.27        80.        -9.    -0.005   152.06   1.109s
 CE-139    663.00   165.87        63.         2.     0.001   587.38   1.111s
 TH-229    780.72   195.31        50.         4.     0.002   245.52   1.137s
 U-235     821.78   205.58        69.        -3.    -0.002   417.37   1.148s
 TH-229    830.32   207.71        34.        -4.    -0.002   204.97   1.153s
 TH-227    943.32   235.97        30.         8.     0.005   100.67   1.177D
 PB-212    953.97   238.63        46.       152.     0.085     9.78   1.179D
 PB-214    966.57   241.78        37.        43.     0.024    28.76   0.307s
 EU-152    973.48   243.51        73.       -10.    -0.005   129.14   1.185s
 Cd-113m  1053.07   263.41        51.        -4.    -0.002   242.17   1.202s
 TL-208   1100.13   275.18        49.        -6.    -0.003   179.24   1.214 
 Hg-203   1114.39   278.74        54.        -7.    -0.004   163.94   1.216s
 I-131    1137.37   284.49        37.         3.     0.002   256.18   1.221s
 PB-214   1180.51   295.28        15.        97.     0.054    11.82   1.275 
 Ir-192   1180.07   295.17        26.        81.     0.045    14.24   1.231s
 PB-212   1201.22   300.45         7.        39.     0.022    21.53   0.325s
 PA-231   1200.43   300.26        24.        15.     0.008    54.18   1.235s
 PA-233   1200.45   300.26        24.        15.     0.008    54.12   1.235 
 PA-231   1212.65   303.31        40.        -7.    -0.004   141.15   1.237s
 BA-133   1206.30   301.72        37.        -4.    -0.002   222.45   1.238s
 Ba-140   1217.43   304.51        26.         3.     0.001   278.88   1.239s
 BI-210M  1217.77   304.59        27.         2.     0.001   308.27   1.240s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1249.06   312.41        40.        -2.    -0.001   431.82   1.246s
 La-140   1312.51   328.28        37.        18.     0.010    52.16   1.261s
 AC-228   1351.78   338.10        21.        83.     0.046    16.61   0.403s
 Cs-136   1362.26   340.72        64.        -9.    -0.005   132.18   1.272s
 EU-152   1376.38   344.25        33.         5.     0.003   156.30   1.275s
 HF-181   1384.80   346.35        44.        -4.    -0.002   227.27   1.276s
 PB-214   1406.35   351.74        39.       137.     0.076    11.79   1.596s
 BA-133   1416.24   354.22        49.       -12.    -0.007    87.66   1.285s
 BA-133   1534.16   383.70        28.        -3.    -0.002   221.48   1.310s
 SN-113   1572.58   393.30        15.         9.     0.005    72.31   1.317s
 SB-125   1709.74   427.60        23.         3.     0.001   275.70   1.349s
 AG-108M  1731.54   433.04        25.         2.     0.001   370.12   1.354s
 pm-146   1814.75   453.85        33.        -7.    -0.004   129.19   1.372s
 SB-125   1851.16   462.95        19.        12.     0.007    57.87   1.380s
 Ir-192   1872.35   468.25        17.         5.     0.003   115.88   1.384s
 PM-144   1904.70   476.34        26.        -1.    -0.001   520.26   1.392s
 HF-181   1927.98   482.16        26.        -2.    -0.001   365.89   1.396s
 La-140   1944.60   486.31        25.        -3.    -0.002   225.47   1.401s
 RH-106   2043.15   510.95        33.        36.     0.020    27.86   1.422s
 Nd-147   2126.15   531.70        14.         5.     0.003   125.68   1.438s
 Ba-140   2148.95   537.40        19.         2.     0.001   390.95   1.444s
 CS-134   2249.89   562.63        15.         3.     0.002   179.78   1.466s
 CS-134   2274.86   568.88        19.         1.     0.001   518.74   1.471s
 PA-234   2274.42   568.77        19.         1.     0.001   572.25   1.471s
 BI-207   2275.13   568.94        19.         1.     0.001   471.32   1.471s
 TL-208   2332.18   583.21        10.        63.     0.035    13.80   0.385s
 SB-125   2404.48   601.28        21.         3.     0.002   232.70   1.497s
 SB-124   2409.87   602.63        27.        -3.    -0.001   282.65   1.499s
 BI-214   2436.31   609.24        27.        96.     0.053    12.59   1.783 
 RU-103   2436.59   609.30        18.        87.     0.048    12.81   1.505s
 AG-108M  2450.50   612.78        30.        -5.    -0.003   171.35   1.509 
 PM-144   2482.35   620.75        16.         4.     0.002   143.87   1.512s
 AG-110M  2630.37   657.74        17.         1.     0.001   625.45   1.544s
 PM-144   2794.76   698.84        23.        -3.    -0.002   243.26   1.576s
 NB-94    2809.98   702.64        25.        -1.    -0.001   582.30   1.581s
 SB-124   2888.88   722.36        19.         4.     0.002   150.36   1.598s
 AG-108M  2887.25   721.96        18.         4.     0.002   144.65   1.598 
 EU-154   2876.34   719.23        13.        -1.     0.000   677.29   1.598s
 pm-146   2986.54   746.77        20.        -2.    -0.001   264.28   1.617s
 ZR-95    3031.80   758.09        24.        -5.    -0.003   143.69   1.625s
 NB-95    3059.39   764.98        25.        -3.    -0.001   290.08   1.632s
 PA-234M  3059.59   765.03        22.        -2.    -0.001   325.24   1.633s
 EU-152   3117.76   779.57        15.        -2.    -0.001   324.20   1.643s
 BI-212   3145.30   786.46        19.        -2.    -0.001   263.06   1.648s
 CS-134   3178.95   794.87         9.         9.     0.005    60.17   1.656s
 Cs-136   3276.19   819.17        18.        -1.     0.000   679.04   1.674s
 Co-56    3389.21   847.42        19.         2.     0.001   300.32   1.696s
 TL-208   3440.87   860.33        11.         8.     0.004    69.79   1.707s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3529.17   882.40        16.        -4.    -0.002   157.23   1.722s
 AG-110M  3544.69   886.28        12.         4.     0.002   140.56   1.725s
 Sc-46    3560.22   890.16        14.         3.     0.002   175.17   1.729s
 AC-228   3643.33   910.93         0.        54.     0.030    13.61   1.156s
 AG-110M  3756.50   939.22        22.        -7.    -0.004   106.16   1.766s
 PA-234   3783.88   946.06        25.        -5.    -0.003   137.87   1.772s
 EU-152   3863.49   965.96        40.       -11.    -0.006    85.45   1.786s
 AC-228   3874.77   968.77        18.        18.     0.010    40.89   1.790s
 EU-154   3980.77   995.26        18.        -2.    -0.001   319.33   1.810s
 PA-234M  4004.97  1001.31        16.        -1.    -0.001   393.82   1.814s
 EU-154   4006.05  1001.58        10.        -1.     0.000   629.36   1.816s
 RH-106   4206.65  1051.71        13.         5.     0.003   116.36   1.850s
 BI-207   4253.74  1063.48        16.        -1.     0.000   968.34   1.860s
 FE-59    4381.90  1095.51        12.         1.     0.000   727.71   1.886s
 EU-152   4439.57  1109.92        21.         1.     0.001   642.05   1.895s
 ZN-65    4460.98  1115.27        34.        -2.    -0.001   404.64   1.897s
 BI-214   4481.07  1120.29        18.        13.     0.007    39.96   1.901D
 Sc-46    4479.59  1119.92        18.        14.     0.008    50.00   1.901s
 Ta-182   4485.12  1121.30        21.        10.     0.005    75.81   1.901D
 CO-60    4692.75  1173.18        17.         4.     0.002   144.07   1.938s
 Ta-182   4763.67  1190.90        18.        -3.    -0.002   231.53   1.949s
 Co-56    4953.32  1238.29        16.        10.     0.005    64.83   1.984s
 FE-59    5172.60  1293.08        14.        -3.    -0.001   211.57   2.020s
 EU-152   5631.05  1407.62        14.        -1.    -0.001   474.02   2.097s
 K-40     5842.75  1460.51         8.       298.     0.165     5.72   1.581s
 SB-124   6768.24  1691.70         9.        -3.    -0.001   176.27   2.272s
 BI-214   7058.28  1764.15         8.        12.     0.007    30.62   2.314s
 Co-56    7077.90  1769.05        17.        -6.    -0.003   114.05   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5903E+02                                      4.66E+11             
                          1460.83 1.590E+02 @(P 8.596E+00 5.72E+00 1.07E+01 G  
 
Sc-46    F   3.8794E-01                                      8.38E+01             
                           889.28 1.245E-01 ?(  7.855E-01 1.75E+02 1.00E+02 G  
                          1120.55 6.514E-01 ?(  1.034E+00 5.00E+01 1.00E+02 G  
 
MN-54    C  -1.2709E-02                                      3.12E+02             
                           834.85-1.271E-02 &(P 9.404E-01 2.14E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   5.4179E-02                                      4.45E+01             
                          1099.25 5.418E-02 ?(  1.498E+00 7.28E+02 5.65E+01 G  
                          1291.60-3.113E-01 +   2.399E+00 2.12E+02 4.32E+01 G  
 
Co-56    C   3.4397E-01                                      7.73E+01             
                           846.77 7.736E-02 ?(  8.454E-01 3.00E+02 9.99E+01 G  
                          1238.28 7.472E-01 ?(  1.596E+00 6.48E+01 6.61E+01 G  
                          1037.84 0.000E+00 -   8.093E+00 1.00E+03 1.41E+01 G  
                          1771.35-2.385E+00 +   9.486E+00 1.14E+02 1.55E+01  A 
 
CO-58    C  -6.3250E-03                                      7.09E+01             
                           810.78-6.325E-03 &(  5.375E-01 2.12E+03 9.95E+01 G  
 
CO-60    F   9.5179E-02                                      1.93E+03             
                          1332.50-1.215E-02 %(  9.674E-01 2.07E+03 1.00E+02 G  
                          1173.24 2.026E-01 ?(  1.035E+00 1.44E+02 9.99E+01 G  
 
ZN-65    F  -1.8682E-01                                      2.44E+02             
                          1115.55-1.868E-01 ?(  2.700E+00 4.05E+02 5.06E+01 G  
 
NB-94    I  -4.0715E-02                                      7.41E+06             
                           702.63-4.072E-02 ?(  8.608E-01 5.82E+02 9.79E+01 G  
                           871.10-3.941E-04 %   8.383E-01 5.67E+04 9.99E+01 G  
 
ZR-95    I  -3.1922E-01                                      6.40E+01             
                           756.73-3.192E-01 ?(  1.607E+00 1.44E+02 5.45E+01 G  
                           724.20-8.601E-03 %   1.831E+00 5.76E+03 4.42E+01 G  
 
NB-95    I  -8.6367E-02                                      6.40E+01             
                           765.79-8.637E-02 ?(  8.989E-01 2.90E+02 9.98E+01 G  
 
RH-106   I   1.9392E+00                                      3.74E+02             
                           621.92 1.274E-01 %(  7.381E+00 1.57E+03 9.93E+00 G  
                          1050.36 1.347E+01 &(  5.512E+01 1.16E+02 1.56E+00 G  
                           511.86 4.628E+00 ?   3.760E+00 2.79E+01 2.00E+01 GA 
 
AG-108M  C   1.0452E-01                                      1.53E+05             
                           433.94 4.826E-02 ?(  6.449E-01 3.70E+02 9.05E+01 G  
                           722.94 1.606E-01  (  8.209E-01 1.45E+02 9.08E+01 G  
                           614.28-1.519E-01 +   9.134E-01 1.71E+02 8.98E+01 G  
 
AG-110M  F   1.9766E-01                                      2.50E+02             
                           884.68 1.977E-01 &(  9.943E-01 1.41E+02 7.27E+01 G  
                           657.76 3.085E-02 -   7.147E-01 6.25E+02 9.46E+01 G  
                           937.49-7.899E-01 +   2.892E+00 1.06E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   1.655E+00 1.00E+03 2.43E+01 G  
                           763.94 2.860E-02 %   3.857E+00 3.66E+03 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F   2.8486E-01                                      1.15E+02             
                           391.69 2.849E-01 ?(  6.883E-01 7.23E+01 6.40E+01 G  
 
SB-124   F   6.0307E-02                                      6.02E+01             
                           602.73-7.756E-02 ?(  7.841E-01 2.83E+02 9.83E+01 G  
                          1690.98-3.538E-01 +   2.290E+00 1.76E+02 4.78E+01 G  
                           722.79 1.313E+00 ?(  6.989E+00 1.50E+02 1.08E+01 G  
 
SB-125   I   7.4351E-01                                      1.01E+03             
                           427.88 1.919E-01 ?(  1.902E+00 2.76E+02 2.96E+01 G  
                           600.50 4.561E-01 &(  3.816E+00 2.33E+02 1.79E+01 G  
                           635.89 1.062E-01 %   7.510E+00 1.95E+03 1.13E+01 G  
                           463.37 2.793E+00 ?(  5.251E+00 5.79E+01 1.05E+01 G  
 
I-131    I   6.5846E-02                                      8.02E+00             
                           364.48 0.000E+00 ?(  8.902E-01 1.00E+03 8.17E+01 G  
                           284.30 9.420E-01 ?(  8.514E+00 2.56E+02 6.14E+00 G  
                           636.97 2.833E-02 %   9.679E+00 9.17E+03 7.17E+00 G  
 
Gd-153   F  -6.5232E-02                                      2.42E+02             
                            97.50-1.758E-01 ?(  1.600E+00 2.63E+02 3.00E+01 G  
                           103.20 8.690E-02 &(  2.318E+00 7.68E+02 2.18E+01 G  
 
Tc-99m   I   3.8415E-02                                      2.51E-01             
                           140.51 3.842E-02 ?(  4.894E-01 3.64E+02 8.93E+01 G  
 
BA-133   F  -3.7633E-01                                      3.85E+03             
                           356.00-3.763E-01 ?(  1.112E+00 8.77E+01 6.20E+01 G  
                           302.85-3.813E-01 +   2.982E+00 2.22E+02 1.83E+01 G  
                           383.84-8.019E-01 +   6.304E+00 2.21E+02 8.94E+00 GA 
                            80.99 2.678E-02 %   1.332E+00 1.41E+03 3.41E+01 GA 
 
CS-134   I   2.0286E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  3.170E-01 1.00E+03 9.76E+01 G  
                           795.87 3.510E-01 ?(  6.837E-01 6.02E+01 8.55E+01 G  
                           569.32 2.143E-01 ?(  4.090E+00 5.19E+02 1.54E+01 G  
                           801.95-4.126E-02 %   7.231E+00 4.52E+03 8.69E+00 G  
                           563.24 1.036E+00 &(  6.712E+00 1.80E+02 8.35E+00 G  
 
CE-139   F   2.8218E-02                                      1.38E+02             
                           165.85 2.822E-02 &(  5.818E-01 5.87E+02 7.99E+01 G  
 
Ba-140   I   7.7618E-01                                      1.28E+01             
                           537.26 1.736E-01 &(  2.483E+00 3.91E+02 2.44E+01 G  
                           162.66 2.919E+00 &(  6.100E+00 6.34E+01 6.22E+00 G  
                           304.85 1.095E+00 ?(  1.093E+01 2.79E+02 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 5:48:12 PMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   2.9412E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.448E+00 1.00E+03 9.54E+01 G  
                           487.02-1.735E-01 +   1.395E+00 2.25E+02 4.55E+01 G  
                           328.76 1.676E+00 *(  2.824E+00 5.22E+01 2.03E+01 G  
                           815.77 0.000E+00 &   4.556E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   3.4196E-01                                      3.25E+01             
                           145.44 3.420E-01 *(  1.054E+00 9.18E+01 4.82E+01 G  
 
CE-144   I   1.9463E+00                                      2.85E+02             
                           133.54 1.946E+00 &(  3.320E+00 5.26E+01 1.11E+01 G  
 
PM-144   C   1.4423E-02                                      3.63E+02             
                           696.54-9.256E-02 ?(  8.071E-01 2.43E+02 9.90E+01 G  
                           618.06 1.213E-01 ?(  6.201E-01 1.44E+02 9.91E+01 G  
                           476.81-8.039E-02 +   1.515E+00 5.20E+02 4.20E+01 G  
 
EU-152   F   3.7217E-01                                      4.94E+03             
                           344.29 3.891E-01 ?(  2.122E+00 1.56E+02 2.65E+01 G  
                          1112.07 3.394E-01 ?(  8.003E+00 6.42E+02 1.36E+01 G  
                           121.78-2.511E-01 +   1.569E+00 1.82E+02 2.86E+01 G  
                           778.92-4.713E-01 +   5.624E+00 3.24E+02 1.29E+01 G  
                           964.11-3.133E+00 +   9.021E+00 8.54E+01 1.46E+01 G  
                           244.69-1.926E+00 +   8.477E+00 1.29E+02 7.58E+00 G  
                          1408.00-2.977E-01 +   5.271E+00 4.74E+02 2.10E+01 GA 
 
EU-154   I   1.0617E-01                                      3.14E+03             
                           873.23-4.776E-02 %(  5.832E+00 3.18E+03 1.23E+01 G  
                           123.10 1.525E-01 ?(  8.709E-01 1.65E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.750E+00 1.00E+03 3.52E+01 G  
                           723.36-1.233E-01 +   3.151E+00 6.77E+02 2.02E+01 G  
                          1004.77-1.687E-01 +   4.072E+00 6.29E+02 1.80E+01 G  
                           996.33-7.582E-01 +   8.844E+00 3.19E+02 1.06E+01 G  
 
EU-155   I   1.1610E+00                                      1.81E+03             
                           105.31 2.219E-01 ?(  2.331E+00 3.04E+02 2.12E+01 G  
                            86.54 1.809E+00  (  1.707E+00 3.05E+01 3.07E+01 G  
 
HF-181   F   4.9931E-02                                      4.24E+01             
                           482.00-6.019E-02 ?(  7.938E-01 3.66E+02 8.05E+01 G  
                           133.02 2.547E-01 ?(  1.049E+00 1.21E+02 4.33E+01 G  
                           345.83-5.396E-01 +   4.293E+00 2.27E+02 1.51E+01 G  
                           136.30-2.040E+00 +   7.892E+00 1.14E+02 5.85E+00 G  
 
Ta-182   F   1.2617E+00                                      1.14E+02             
                          1121.30 1.262E+00  (  3.208E+00 7.58E+01 3.49E+01 G  
                          1221.41 0.000E+00 &   3.561E+00 1.00E+03 2.70E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05-8.067E-01 -   6.746E+00 2.32E+02 1.62E+01 G  
 
Hg-203   F  -1.3277E-01                                      4.66E+01             
                           279.20-1.328E-01 ?(  7.516E-01 1.64E+02 8.15E+01 G  
 
TL-208   N   2.1127E+00                                      6.98E+02             
                           583.02 2.077E+00  (P 5.808E-01 1.38E+01 8.45E+01 G  
                           277.28-1.476E+00 -   9.182E+00 1.79E+02 6.31E+00 G  
                           860.56 2.354E+00 ?(  5.465E+00 6.98E+01 1.24E+01 G  
 
pm-146   C  -2.4486E-01                                      2.02E+03             
                           747.16-2.449E-01 ?(  2.338E+00 2.64E+02 3.40E+01 G  
                           735.72-2.517E-02 %   3.578E+00 3.84E+03 2.25E+01 G  
                           453.88-2.374E-01 +   1.061E+00 1.29E+02 6.50E+01 G  
 
y-88     F  -1.0166E-02                                      1.07E+02             
                           898.04-1.017E-02 &(  8.723E-01 2.28E+03 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.1326E+03                                      5.33E+03             
                           263.70-1.133E+03 ?(  9.574E+03 2.42E+02 6.00E-03   K
 
Cd-109   F   1.2161E+01                                      4.53E+02             
                            88.04 1.216E+01 &(  1.338E+01 3.50E+01 3.79E+00 G  
 
PB-210   N   4.5385E-01                                      8.14E+03             
                            46.54 4.539E-01 &(  1.678E+01 1.04E+03 4.25E+00 G  
 
PB-212   N   5.2319E+00                                      6.98E+02             
                           238.63 5.232E+00  (P 1.178E+00 9.78E+00 4.33E+01 G  
                           300.03 2.067E+01 +   7.973E+00 2.15E+01 3.28E+00 GA 
 
PB-214   N   7.6094E+00                                      5.84E+05             
                           351.93 7.073E+00  (P 1.645E+00 1.18E+01 3.76E+01 G  
                           295.09 8.654E+00  (P 1.841E+00 1.18E+01 1.93E+01 G  
                           242.00 8.688E+00   P 6.284E+00 2.88E+01 7.43E+00 GA 
 
BI-207   C   3.7138E-02                                      1.18E+04             
                           569.70 3.714E-02 &(  6.430E-01 4.71E+02 9.77E+01 G  
                          1063.66-3.513E-02 +   1.272E+00 9.68E+02 7.45E+01 G  
 
BI-214   N   5.8484E+00                                      5.84E+05             
                           609.31 6.029E+00  (P 1.679E+00 1.26E+01 4.61E+01 G  
                          1120.29 4.055E+00 - P 6.808E+00 4.00E+01 1.51E+01 G  
                          1764.49 5.309E+00 ?(P 6.821E+00 3.06E+01 1.54E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   5.4698E-02                                      1.10E+09             
                           265.83 0.000E+00 ?(  1.225E+00 1.00E+03 5.00E+01 G  
                           304.90 1.524E-01 ?(  1.684E+00 3.08E+02 2.80E+01 G  
 
RA-224   N   1.1245E-01                                      6.98E+02             
                           240.99 1.125E-01 &(  2.117E+01 5.45E+03 4.10E+00 G  
 
AC-228   N   7.2947E+00                                      2.10E+03             
                           911.07 7.295E+00  (  9.956E-01 1.36E+01 2.90E+01 G  
                           968.97 4.252E+00 -   5.322E+00 4.09E+01 1.75E+01 G  
                           338.32 1.308E+01 +   3.773E+00 1.66E+01 1.20E+01 G  
                            93.35 1.372E+01 +   6.218E+00 2.05E+01 5.56E+00 XA 
 
TH-227   N   2.5070E+00                                      7.95E+03             
                           235.97 9.827E-01  (  3.382E+00 1.01E+02 1.23E+01 G  
                            50.14 4.851E+00  (  8.412E+00 5.34E+01 8.00E+00 G  
                           256.24 3.651E-02 %   7.869E+00 6.04E+03 7.00E+00 G  
 
TH-229   N   1.2214E+00                                      2.68E+06             
                           193.51 1.221E+00 ?(  1.048E+01 2.46E+02 4.40E+00 G  
                           210.85-1.913E+00 +   1.379E+01 2.05E+02 2.99E+00 G  
 
TH-234   N   8.3089E+00                                      1.63E+12             
                            63.29 6.865E+00 ?(  1.970E+01 8.58E+01 3.81E+00 G  
                            92.59 9.294E+00 *(  8.699E+00 3.03E+01 5.58E+00 G  
 
PA-231   N   2.5921E+00                                      1.20E+07             
                           302.65-3.992E+00 ?(  1.949E+01 1.41E+02 2.88E+00 G  
                           300.07 1.030E+01 ?(  1.801E+01 5.42E+01 2.46E+00 G  
 
PA-233   C   5.1289E-01                                      7.82E+08             
                           312.01-1.035E-01 &(  1.588E+00 4.32E+02 3.60E+01 G  
                           300.18 4.092E+00  (  7.147E+00 5.41E+01 6.20E+00 G  
 
PA-234   N   2.5687E-02                                      1.63E+12             
                           131.29-1.288E-01 ?(  2.843E+00 6.36E+02 1.80E+01 G  
                           946.02-1.639E+00 +   7.891E+00 1.38E+02 1.34E+01 G  
                           569.47 3.647E-01 ?(  7.687E+00 5.72E+02 8.20E+00 G  
                           883.24 0.000E+00 -   2.936E+00 1.00E+03 9.60E+00 G  
                           880.53-2.454E+00 &   1.375E+01 1.57E+02 6.00E+00 GA 
 
PA-234M  N  -7.3965E+00                                      1.63E+12             
                          1001.00-7.397E+00 ?(  1.075E+02 3.94E+02 8.37E-01 G  
                           766.41-2.450E+01 +   2.882E+02 3.25E+02 2.94E-01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.5161E+00                                      2.57E+11             
                           143.79 1.516E+00 ?(  4.628E+00 9.09E+01 1.10E+01 G  
                           205.33-7.627E-01 -   1.111E+01 4.17E+02 5.01E+00 G  
                           163.38-2.001E+00 +   1.040E+01 1.52E+02 5.08E+00 G  
 
AM-241   T  -6.0639E-02                                      1.58E+05             
                            59.54-6.064E-02 &(  2.400E+00 1.15E+03 3.59E+01 G  
 
Np-237   F   4.2416E+00                                      2.14E+06             
                            86.49 4.242E+00  (  4.001E+00 3.05E+01 1.31E+01 G  
 
Ir-192   F   9.0233E-01                                      7.40E+01             
                           316.49-7.677E-04 %(  6.388E-01 2.30E+04 8.70E+01 G  
                           468.06 2.478E-01 &(  1.003E+00 1.16E+02 5.18E+01 G  
                           308.44-1.533E-02 %   1.593E+00 2.86E+03 3.18E+01 G  
                           295.95 4.632E+00 ?(  1.515E+00 1.42E+01 3.02E+01 G  
 
Cs-136   F  -3.1924E-02                                      1.30E+01             
                           818.50-3.192E-02 ?(  8.032E-01 6.79E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   1.005E+00 1.00E+03 8.00E+01 G  
                           340.57-3.586E-01 +   1.620E+00 1.32E+02 4.69E+01 G  
 
Np-239   T  -5.2064E-02                                      2.36E+00             
                           103.70 0.000E+00 +   2.268E+00 1.00E+03 2.40E+01 X  
                           106.13-5.206E-02 %(  2.198E+00 1.21E+03 2.27E+01 G  
                            99.50-8.452E-03 %   3.258E+00 1.10E+04 1.50E+01 X  
 
Nd-147       9.1299E-01                                      1.11E+01             
                           531.00 9.130E-01 ?(  4.052E+00 1.26E+02 1.30E+01 G  
                            91.10-1.058E+00 +   2.420E+00 6.91E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-234      62.86       116.        18.     0.010    85.85   6.865E+00   
 Np-237      87.13        91.        50.     0.028    30.46   4.242E+00   
 EU-155      87.13        91.        50.     0.028    30.46   1.809E+00   
 Cd-109      87.17        87.        42.     0.023    35.02   1.216E+01   
 Nd-147      91.29       168.       -28.    -0.015    69.09  -1.058E+00   
 TH-234      93.10        83.        48.     0.027    30.34   9.294E+00   
 Gd-153      97.54        83.        -5.    -0.003   263.45  -1.758E-01   
 Gd-153     102.38        95.         2.     0.001   767.70   8.690E-02   
 EU-155     105.83        92.         5.     0.003   304.19   2.219E-01   
 EU-152     121.38        74.        -7.    -0.004   181.70  -2.511E-01   
 EU-154     125.61        45.         6.     0.003   164.67   1.525E-01   
 PA-234     132.14        95.        -2.    -0.001   635.84  -1.288E-01   
 HF-181     132.91        73.        10.     0.006   121.16   2.547E-01   
 CE-144     135.18        46.        20.     0.011    52.64   1.946E+00   
 HF-181     136.44        74.       -11.    -0.006   113.99  -2.040E+00   
 CO-57      136.45        74.       -11.    -0.006   114.03  -1.118E+00   
 Tc-99m     140.49        60.         3.     0.002   364.17   3.842E-02   
 U-235      143.76        86.        15.     0.008    90.91   1.516E+00   
 CE-141     145.57        86.        15.     0.008    91.76   3.420E-01   
 Ba-140     164.84        40.        15.     0.009    63.43   2.919E+00   
 U-235      163.27        80.        -9.    -0.005   152.06  -2.001E+00   
 CE-139     165.87        63.         2.     0.001   587.38   2.822E-02   
 TH-229     195.31        50.         4.     0.002   245.52   1.221E+00   
 U-235      205.58        69.        -3.    -0.002   417.37  -7.627E-01   
 TH-229     207.71        34.        -4.    -0.002   204.97  -1.913E+00   
 EU-152     243.51        73.       -10.    -0.005   129.14  -1.926E+00   
 Cd-113m    263.41        51.        -4.    -0.002   242.17  -1.133E+03   
 Hg-203     278.74        54.        -7.    -0.004   163.94  -1.328E-01   
 I-131      284.49        37.         3.     0.002   256.18   9.420E-01   
 Ir-192     295.17        26.        81.     0.045    14.24   4.632E+00   
 PA-231     300.26        24.        15.     0.008    54.18   1.030E+01   
 PA-231     303.31        40.        -7.    -0.004   141.15  -3.992E+00   
 BA-133     301.72        37.        -4.    -0.002   222.45  -3.813E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     304.51        26.         3.     0.001   278.88   1.095E+00   
 BI-210M    304.59        27.         2.     0.001   308.27   1.524E-01   
 La-140     328.28        37.        18.     0.010    52.16   1.676E+00   
 Cs-136     340.72        64.        -9.    -0.005   132.18  -3.586E-01   
 EU-152     344.25        33.         5.     0.003   156.30   3.891E-01   
 HF-181     346.35        44.        -4.    -0.002   227.27  -5.396E-01   
 BA-133     354.22        49.       -12.    -0.007    87.66  -3.763E-01   
 BA-133     383.70        28.        -3.    -0.002   221.48  -8.019E-01   
 SB-125     427.60        23.         3.     0.001   275.70   1.919E-01   
 pm-146     453.85        33.        -7.    -0.004   129.19  -2.374E-01   
 SB-125     462.95        19.        12.     0.007    57.87   2.793E+00   
 Ir-192     468.25        17.         5.     0.003   115.88   2.478E-01   
 PM-144     476.34        26.        -1.    -0.001   520.26  -8.039E-02   
 HF-181     482.16        26.        -2.    -0.001   365.89  -6.019E-02   
 La-140     486.31        25.        -3.    -0.002   225.47  -1.735E-01   
 RH-106     510.95        33.        36.     0.020    27.86   4.628E+00   
 Nd-147     531.70        14.         5.     0.003   125.68   9.130E-01   
 Ba-140     537.40        19.         2.     0.001   390.95   1.736E-01   
 CS-134     562.63        15.         3.     0.002   179.78   1.036E+00   
 CS-134     568.88        19.         1.     0.001   518.74   2.143E-01   
 PA-234     568.77        19.         1.     0.001   572.25   3.647E-01   
 BI-207     568.94        19.         1.     0.001   471.32   3.714E-02   
 SB-125     601.28        21.         3.     0.002   232.70   4.561E-01   
 SB-124     602.63        27.        -3.    -0.001   282.65  -7.756E-02   
 RU-103     609.30        18.        87.     0.048    12.81   4.349E+01   
 PM-144     620.75        16.         4.     0.002   143.87   1.213E-01   
 AG-110M    657.74        17.         1.     0.001   625.45   3.085E-02   
 PM-144     698.84        23.        -3.    -0.002   243.26  -9.256E-02   
 NB-94      702.64        25.        -1.    -0.001   582.30  -4.072E-02   
 SB-124     722.36        19.         4.     0.002   150.36   1.313E+00   
 EU-154     719.23        13.        -1.     0.000   677.29  -1.233E-01   
 pm-146     746.77        20.        -2.    -0.001   264.28  -2.449E-01   
 ZR-95      758.09        24.        -5.    -0.003   143.69  -3.192E-01   
 NB-95      764.98        25.        -3.    -0.001   290.08  -8.637E-02   
 PA-234M    765.03        22.        -2.    -0.001   325.24  -2.450E+01   
 EU-152     779.57        15.        -2.    -0.001   324.20  -4.713E-01   
 BI-212     786.46        19.        -2.    -0.001   263.06  -6.552E+00   
 CS-134     794.87         9.         9.     0.005    60.17   3.510E-01   
 Cs-136     819.17        18.        -1.     0.000   679.04  -3.192E-02   
 Co-56      847.42        19.         2.     0.001   300.32   7.736E-02   
 PA-234     882.40        16.        -4.    -0.002   157.23  -2.454E+00   
 AG-110M    886.28        12.         4.     0.002   140.56   1.977E-01   
 Sc-46      890.16        14.         3.     0.002   175.17   1.245E-01   
 AG-110M    939.22        22.        -7.    -0.004   106.16  -7.899E-01   
 PA-234     946.06        25.        -5.    -0.003   137.87  -1.639E+00   
 EU-152     965.96        40.       -11.    -0.006    85.45  -3.133E+00   
 EU-154     995.26        18.        -2.    -0.001   319.33  -7.582E-01   
 PA-234M   1001.31        16.        -1.    -0.001   393.82  -7.397E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    1001.58        10.        -1.     0.000   629.36  -1.687E-01   
 RH-106    1051.71        13.         5.     0.003   116.36   1.347E+01   
 BI-207    1063.48        16.        -1.     0.000   968.34  -3.513E-02   
 FE-59     1095.51        12.         1.     0.000   727.71   5.418E-02   
 EU-152    1109.92        21.         1.     0.001   642.05   3.394E-01   
 ZN-65     1115.27        34.        -2.    -0.001   404.64  -1.868E-01   
 Sc-46     1119.92        18.        14.     0.008    50.00   6.514E-01   
 CO-60     1173.18        17.         4.     0.002   144.07   2.026E-01   
 Co-56     1238.29        16.        10.     0.005    64.83   7.472E-01   
 FE-59     1293.08        14.        -3.    -0.001   211.57  -3.113E-01   
 EU-152    1407.62        14.        -1.    -0.001   474.02  -2.977E-01   
 SB-124    1691.70         9.        -3.    -0.001   176.27  -3.538E-01   
 Co-56     1769.05        17.        -6.    -0.003   114.05  -2.385E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                5.61E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.67E+00
 K-40   #     1.5903E+02    1.5903E+02    5.875E+00%                8.60E+00
 Sc-46  #A    3.8794E-01    3.8794E-01    5.000E+01%                7.85E-01
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.52E+00
 MN-54  #A   -1.2709E-02   -1.2709E-02    2.356E+03%                9.40E-01
 FE-59  #A    5.4179E-02    5.4179E-02    7.277E+02%                1.50E+00
 Co-56  #A    3.4397E-01    3.4397E-01    6.483E+01%                8.45E-01
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.39E-01
 CO-58  #A   -6.3249E-03   -6.3250E-03    2.124E+03%                5.37E-01
 CO-60  #A    9.5179E-02    9.5179E-02    1.441E+02%                9.67E-01
 ZN-65  #A   -1.8682E-01   -1.8682E-01    4.046E+02%                2.70E+00
 NB-94  #A   -4.0715E-02   -4.0715E-02    5.823E+02%                8.61E-01
 ZR-95  #A   -3.1922E-01   -3.1922E-01    1.437E+02%                1.61E+00
 NB-95  #A   -8.6366E-02   -8.6367E-02    2.901E+02%                8.99E-01
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.29E-01
 RH-106 #A    1.9392E+00    1.9392E+00    1.164E+02%                7.38E+00
 AG-108M#A    1.0452E-01    1.0452E-01    1.447E+02%                6.45E-01
 AG-110M#A    1.9766E-01    1.9766E-01    1.406E+02%                9.94E-01
 SN-113 #A    2.8486E-01    2.8486E-01    7.231E+01%                6.88E-01
 SB-124 #A    6.0307E-02    6.0307E-02    1.504E+02%                7.84E-01
 SB-125 #A    7.4351E-01    7.4351E-01    5.787E+01%                1.90E+00
 I-131  #A    6.5844E-02    6.5846E-02    2.562E+02%                8.90E-01
 Gd-153 #A   -6.5232E-02   -6.5232E-02    2.635E+02%                1.60E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.50E+01
 Tc-99m #A    3.8387E-02    3.8415E-02    3.642E+02%                4.89E-01
 BA-133 #A   -3.7633E-01   -3.7633E-01    8.766E+01%                1.11E+00
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 CS-134 #A    2.0286E-01    2.0286E-01    6.017E+01%                3.17E-01
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.23E+00
 CE-139 #A    2.8218E-02    2.8218E-02    5.874E+02%                5.82E-01
 Ba-140 #A    7.7617E-01    7.7618E-01    6.343E+01%                2.48E+00
 La-140 #A    2.9411E-01    2.9412E-01    5.216E+01%                1.45E+00
 CE-141 #A    3.4196E-01    3.4196E-01    9.176E+01%                1.05E+00
 CE-144 #A    1.9463E+00    1.9463E+00    5.264E+01%                3.32E+00
 PM-144 #A    1.4423E-02    1.4423E-02    1.413E+02%                8.07E-01
 EU-152 #A    3.7217E-01    3.7217E-01    1.563E+02%                2.12E+00
 EU-154 #A    1.0617E-01    1.0617E-01    1.647E+02%                5.83E+00
 EU-155 #A    1.1610E+00    1.1610E+00    3.046E+01%                2.33E+00
 HF-181 #A    4.9931E-02    4.9931E-02    1.212E+02%                7.94E-01
 Ta-182  A    1.2617E+00    1.2617E+00    7.581E+01%                3.21E+00
 Hg-203 #A   -1.3277E-01   -1.3277E-01    1.639E+02%                7.52E-01
 TL-208       2.1127E+00    2.1127E+00    1.486E+01%                5.81E-01
 pm-146 #A   -2.4486E-01   -2.4486E-01    2.643E+02%                2.34E+00
 y-88   #A   -1.0166E-02   -1.0166E-02    2.278E+03%                8.72E-01
 Cd-113m#A   -1.1326E+03   -1.1326E+03    2.422E+02%                9.57E+03
 Cd-109 #A    1.2161E+01    1.2161E+01    3.502E+01%                1.34E+01
 PB-210 #A    4.5385E-01    4.5385E-01    1.036E+03%                1.68E+01
 PB-212       5.2319E+00    5.2319E+00    1.014E+01%                1.18E+00
 PB-214       7.6094E+00    7.6094E+00    8.811E+00%                1.64E+00
 BI-207 #A    3.7138E-02    3.7138E-02    4.713E+02%                6.43E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.29E+01
 BI-214       5.8484E+00    5.8484E+00    1.426E+01%                1.68E+00
 BI-210M#A    5.4698E-02    5.4698E-02    3.083E+02%                1.22E+00
 RA-224 #A    1.1245E-01    1.1245E-01    5.448E+03%                2.12E+01
 AC-228       7.2947E+00    7.2947E+00    1.361E+01%                9.96E-01
 TH-227  A    2.5070E+00    2.5070E+00    5.341E+01%                3.38E+00
 TH-229 #A    1.2214E+00    1.2214E+00    2.455E+02%                1.05E+01
 TH-234 #A    8.3089E+00    8.3089E+00    3.034E+01%                1.97E+01
 PA-231 #A    2.5921E+00    2.5921E+00    5.418E+01%                1.95E+01
 PA-233  A    5.1289E-01    5.1289E-01    5.412E+01%                1.59E+00
 PA-234 #A    2.5687E-02    2.5687E-02    4.277E+02%                2.84E+00
 PA-234M#A   -7.3965E+00   -7.3965E+00    3.938E+02%                1.08E+02
 U-235  #A    1.5161E+00    1.5161E+00    9.091E+01%                4.63E+00
 AM-241 #A   -6.0639E-02   -6.0639E-02    1.147E+03%                2.40E+00
 Np-237 #     4.2416E+00    4.2416E+00    3.046E+01%                4.00E+00
 Ir-192 #C    9.0233E-01    9.0233E-01    1.424E+01%                6.39E-01
 Cs-136 #A   -3.1924E-02   -3.1924E-02    6.790E+02%                8.03E-01
 Np-239 #A   -5.2060E-02   -5.2064E-02    1.212E+03%                2.20E+00
 Nd-147 #A    9.1297E-01    9.1299E-01    1.257E+02%                4.05E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     1.871E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 1.8712321E+02  Bq/Sample     
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Prep Batch: 98415
Fill Geometry, 21-Day In-Growth
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Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  10:59 230MB 160-98415/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV3

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.06996 0.212 0.213 U pCi/g 0.371

LOQ MDC

103323

Anly Batch

Lead-214 -0.04746 0.210 0.210 U pCi/g 0.167 103323

Potassium-40 -0.4823 104 104 U pCi/g 1.24 103323

Protactinium-231 -0.06703 0.690 0.690 U pCi/g 1.30 103323

Radium-226 -0.06290 0.264 0.264 U pCi/g 0.500 0.198 103323

Radium-228 0.05678 0.110 0.110 U pCi/g 0.194 103323

Thallium-208 -0.002344 0.0452 0.0452 U pCi/g 0.0711 103323

Thorium-234 -0.01126 0.679 0.679 U pCi/g 1.31 103323

Uranium-235 -0.04900 0.847 0.847 U pCi/g 0.337 103323

Uranium-238 -0.01126 0.679 0.679 U pCi/g 1.31 103323

Actinium 228 0.05678 0.110 0.110 U pCi/g 0.194 103323

Thorium 228 0.03532 0.0517 0.0519 U pCi/g 0.0899 103323

Bismuth-212 0.01485 0.430 0.430 U pCi/g 0.835 103323

Bismuth-214 -0.06290 0.264 0.264 U pCi/g 0.198 103323

Cesium-137 0.01920 0.0275 0.0276 U pCi/g 0.0457 103323

Lead-210 -0.8422 3.15 3.15 U pCi/g 1.90 103323

Lead-212 0.03532 0.0517 0.0519 U pCi/g 0.0899 103323

Lab ID: Analyzed: Sigma:02/05/14  11:00 230LCS 160-98415/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV4

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 97.03 2.12 10.3 pCi/g 1.59

LOQ MDC

103327

Anly Batch

Cesium-137 30.33 1.02 3.32 pCi/g 0.381 103327

Cobalt-60 22.69 0.736 2.39 pCi/g 0.159 103327

Lab ID: Analyzed: Sigma:02/05/14  10:56 230160-5150-A-1-D DU Ts:

Client ID: Detector: Decay Corrected: NoGV10

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.2593 0.362 0.363 U pCi/g 0.600

LOQ MDC

103334

Anly Batch

Lead-214 0.4299 0.109 0.117 pCi/g 0.153 103334

Potassium-40 5.648 1.12 1.26 pCi/g 0.648 103334

Protactinium-231 0.05883 0.447 0.447 U pCi/g 1.81 103334

Radium-226 0.4354 0.130 0.138 pCi/g 0.500 0.138 103334

Radium-228 0.3135 0.144 0.147 pCi/g 0.255 103334

Page 1 of 8 TestAmerica St. Louis

Page 619 of 1127



Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  10:56 230160-5150-A-1-D DU Ts:

Client ID: Detector: Decay Corrected: NoGV10

Analyte DU Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.1341 0.0646 0.0661 pCi/g 0.0717

LOQ MDC

103334

Anly Batch

Thorium-234 0.8134 1.15 1.16 U pCi/g 1.68 103334

Uranium-235 0.1631 0.200 0.201 U pCi/g 0.325 103334

Uranium-238 0.8134 1.15 1.16 U pCi/g 1.68 103334

Actinium 228 0.3135 0.144 0.147 pCi/g 0.255 103334

Thorium 228 0.3822 0.111 0.122 pCi/g 0.120 103334

Bismuth-212 0.5832 0.508 0.511 U pCi/g 0.768 103334

Bismuth-214 0.4354 0.130 0.138 pCi/g 0.138 103334

Cesium-137 0.0000 0.0103 0.0103 U pCi/g 0.0720 103334

Lead-210 1.640 1.19 1.21 U pCi/g 1.89 103334

Lead-212 0.3822 0.111 0.122 pCi/g 0.120 103334

Lab ID: Analyzed: Sigma:02/05/14  11:54 230160-5151-21 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-021 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.0151 0.418 0.418 U pCi/g 0.712

LOQ MDC

103336

Anly Batch

Lead-214 0.498 0.128 0.139 pCi/g 0.122 103336

Potassium-40 11.7 1.39 1.83 pCi/g 0.646 103336

Protactinium-231 0.168 0.307 0.308 U pCi/g 1.55 103336

Radium-226 0.500 0.103 0.115 pCi/g 0.500 0.0911 103336

Radium-228 0.701 0.169 0.183 pCi/g 0.0749 103336

Thallium-208 0.135 0.0416 0.0439 pCi/g 0.0388 103336

Thorium-234 0.388 0.381 0.384 U pCi/g 1.27 103336

Uranium-235 0.0795 0.125 0.125 U pCi/g 0.293 103336

Uranium-238 0.388 0.381 0.384 U pCi/g 1.27 103336

Actinium 228 0.701 0.169 0.183 pCi/g 0.0749 103336

Thorium 228 0.427 0.138 0.148 pCi/g 0.133 103336

Bismuth-212 0.417 0.423 0.426 U pCi/g 0.670 103336

Bismuth-214 0.500 0.103 0.115 pCi/g 0.0911 103336

Cesium-137 -0.00329 0.0404 0.0404 U pCi/g 0.0732 103336

Lead-210 1.47 0.994 1.01 pCi/g 1.19 103336

Lead-212 0.427 0.138 0.148 pCi/g 0.133 103336
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Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  11:55 230160-5151-22 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-022 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0480 0.133 0.133 U pCi/g 0.277

LOQ MDC

103334

Anly Batch

Lead-214 0.442 0.119 0.127 pCi/g 0.122 103334

Potassium-40 3.47 0.847 0.919 pCi/g 0.627 103334

Protactinium-231 0.231 0.742 0.742 U pCi/g 1.31 103334

Radium-226 0.558 0.119 0.132 pCi/g 0.500 0.100 103334

Radium-228 0.0366 0.105 0.105 U pCi/g 0.211 103334

Thallium-208 0.0241 0.0490 0.0491 U pCi/g 0.0763 103334

Thorium-234 1.35 0.969 0.979 pCi/g 1.33 103334

Uranium-235 0.0996 0.172 0.173 U pCi/g 0.347 103334

Uranium-238 1.35 0.969 0.979 pCi/g 1.33 103334

Actinium 228 0.0366 0.105 0.105 U pCi/g 0.211 103334

Thorium 228 0.0595 0.0561 0.0566 U pCi/g 0.0878 103334

Bismuth-212 0.174 0.308 0.309 U pCi/g 0.535 103334

Bismuth-214 0.558 0.119 0.132 pCi/g 0.100 103334

Cesium-137 0.000 0.00928 0.00928 U pCi/g 0.0970 103334

Lead-210 -0.0707 0.934 0.934 U pCi/g 1.76 103334

Lead-212 0.0595 0.0561 0.0566 U pCi/g 0.0878 103334

Lab ID: Analyzed: Sigma:02/05/14  11:56 230160-5151-23 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-023 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.146 0.127 0.129 U pCi/g 0.195

LOQ MDC

103335

Anly Batch

Lead-214 0.353 0.106 0.112 pCi/g 0.141 103335

Potassium-40 7.79 1.19 1.43 pCi/g 0.747 103335

Protactinium-231 0.339 0.342 0.344 U pCi/g 1.18 103335

Radium-226 0.379 0.115 0.122 pCi/g 0.500 0.121 103335

Radium-228 0.164 0.124 0.125 U pCi/g 0.210 103335

Thallium-208 0.0888 0.0378 0.0389 pCi/g 0.0442 103335

Thorium-234 0.486 0.425 0.428 U pCi/g 1.44 103335

Uranium-235 0.107 0.178 0.178 U pCi/g 0.306 103335

Uranium-238 0.486 0.425 0.428 U pCi/g 1.44 103335

Actinium 228 0.164 0.124 0.125 U pCi/g 0.210 103335

Thorium 228 0.245 0.0794 0.0855 pCi/g 0.0959 103335

Bismuth-212 0.263 0.429 0.430 U pCi/g 0.727 103335

Bismuth-214 0.379 0.115 0.122 pCi/g 0.121 103335

Page 3 of 8 TestAmerica St. Louis

Page 621 of 1127



Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  11:56 230160-5151-23 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-023 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.0156 0.0338 0.0338 U pCi/g 0.0590

LOQ MDC

103335

Anly Batch

Lead-210 -0.177 1.20 1.20 U pCi/g 1.69 103335

Lead-212 0.245 0.0794 0.0855 pCi/g 0.0959 103335

Lab ID: Analyzed: Sigma:02/05/14  11:57 230160-5151-24 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-024 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.350 0.429 0.431 U pCi/g 0.706

LOQ MDC

103329

Anly Batch

Lead-214 0.585 0.148 0.160 pCi/g 0.175 103329

Potassium-40 11.7 1.65 2.04 pCi/g 0.790 103329

Protactinium-231 0.392 0.344 0.347 U pCi/g 2.16 103329

Radium-226 0.628 0.148 0.162 pCi/g 0.500 0.144 103329

Radium-228 0.488 0.188 0.194 pCi/g 0.308 103329

Thallium-208 0.182 0.0742 0.0766 pCi/g 0.0780 103329

Thorium-234 0.312 0.505 0.506 U pCi/g 2.36 103329

Uranium-235 0.213 0.262 0.263 U pCi/g 0.431 103329

Uranium-238 0.312 0.505 0.506 U pCi/g 2.36 103329

Actinium 228 0.488 0.188 0.194 pCi/g 0.308 103329

Thorium 228 0.543 0.136 0.153 pCi/g 0.147 103329

Bismuth-212 -0.00957 0.721 0.721 U pCi/g 1.31 103329

Bismuth-214 0.628 0.148 0.162 pCi/g 0.144 103329

Cesium-137 0.000466 0.0528 0.0528 U pCi/g 0.0973 103329

Lead-210 0.970 1.52 1.52 U pCi/g 2.30 103329

Lead-212 0.543 0.136 0.153 pCi/g 0.147 103329

Lab ID: Analyzed: Sigma:02/05/14  15:19 230160-5151-25 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-025 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.406 0.483 0.486 U pCi/g 0.793

LOQ MDC

103323

Anly Batch

Lead-214 0.846 0.151 0.175 pCi/g 0.153 103323

Potassium-40 11.6 1.64 2.03 pCi/g 0.894 103323

Protactinium-231 0.153 0.547 0.547 U pCi/g 2.33 103323

Radium-226 0.680 0.167 0.181 pCi/g 0.500 0.172 103323

Radium-228 0.383 0.199 0.203 pCi/g 0.344 103323
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Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  15:19 230160-5151-25 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-025 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.245 0.0736 0.0779 pCi/g 0.0654

LOQ MDC

103323

Anly Batch

Thorium-234 0.690 0.638 0.643 U pCi/g 2.11 103323

Uranium-235 0.177 0.251 0.252 U pCi/g 0.440 103323

Uranium-238 0.690 0.638 0.643 U pCi/g 2.11 103323

Actinium 228 0.383 0.199 0.203 pCi/g 0.344 103323

Thorium 228 0.713 0.120 0.152 pCi/g 0.124 103323

Bismuth-212 0.448 0.609 0.611 U pCi/g 1.01 103323

Bismuth-214 0.680 0.167 0.181 pCi/g 0.172 103323

Cesium-137 0.0169 0.0462 0.0462 U pCi/g 0.0817 103323

Lead-210 1.11 1.46 1.46 U pCi/g 2.20 103323

Lead-212 0.713 0.120 0.152 pCi/g 0.124 103323

Lab ID: Analyzed: Sigma:02/05/14  15:20 230160-5151-26 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-026 GV4

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.314 0.610 0.612 U pCi/g 1.03

LOQ MDC

103327

Anly Batch

Lead-214 0.623 0.176 0.187 pCi/g 0.181 103327

Potassium-40 9.64 2.24 2.44 pCi/g 1.79 103327

Protactinium-231 0.197 0.481 0.481 U pCi/g 2.99 103327

Radium-226 0.698 0.206 0.218 pCi/g 0.500 0.128 103327

Radium-228 0.326 0.229 0.232 U pCi/g 0.373 103327

Thallium-208 0.180 0.0878 0.0898 pCi/g 0.102 103327

Thorium-234 0.538 1.33 1.33 U pCi/g 2.39 103327

Uranium-235 0.223 0.333 0.334 U pCi/g 0.514 103327

Uranium-238 0.538 1.33 1.33 U pCi/g 2.39 103327

Actinium 228 0.326 0.229 0.232 U pCi/g 0.373 103327

Thorium 228 0.515 0.160 0.173 pCi/g 0.167 103327

Bismuth-212 0.0123 1.08 1.08 U pCi/g 2.02 103327

Bismuth-214 0.698 0.206 0.218 pCi/g 0.128 103327

Cesium-137 0.0193 0.0760 0.0761 U pCi/g 0.139 103327

Lead-210 0.350 1.58 1.58 U pCi/g 2.64 103327

Lead-212 0.515 0.160 0.173 pCi/g 0.167 103327

Page 5 of 8 TestAmerica St. Louis

Page 623 of 1127



Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/05/14  15:20 230160-5151-27 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU1FSS-027 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.00961 0.0150 0.0150 U pCi/g 0.447

LOQ MDC

103319

Anly Batch

Lead-214 0.528 0.119 0.131 pCi/g 0.138 103319

Potassium-40 6.77 1.35 1.52 pCi/g 0.769 103319

Protactinium-231 0.174 0.497 0.498 U pCi/g 1.92 103319

Radium-226 0.479 0.141 0.150 pCi/g 0.500 0.148 103319

Radium-228 0.161 0.120 0.121 U pCi/g 0.250 103319

Thallium-208 0.143 0.0562 0.0581 pCi/g 0.0471 103319

Thorium-234 0.438 0.298 0.301 U pCi/g 1.46 103319

Uranium-235 0.136 0.182 0.183 U pCi/g 0.274 103319

Uranium-238 0.438 0.298 0.301 U pCi/g 1.46 103319

Actinium 228 0.161 0.120 0.121 U pCi/g 0.250 103319

Thorium 228 0.230 0.0783 0.0837 pCi/g 0.102 103319

Bismuth-212 0.000 0.323 0.323 U pCi/g 1.05 103319

Bismuth-214 0.479 0.141 0.150 pCi/g 0.148 103319

Cesium-137 0.00279 0.0381 0.0381 U pCi/g 0.0812 103319

Lead-210 -0.150 1.22 1.22 U pCi/g 1.64 103319

Lead-212 0.230 0.0783 0.0837 pCi/g 0.102 103319
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Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-98415/1-A Actinium-227 -0.06996 U pCi/g

MB 160-98415/1-A Lead-214 -0.04746 U pCi/g

MB 160-98415/1-A Potassium-40 -0.4823 U pCi/g

MB 160-98415/1-A Protactinium-231 -0.06703 U pCi/g

MB 160-98415/1-A Radium-226 -0.06290 U pCi/g

MB 160-98415/1-A Radium-228 0.05678 U pCi/g

MB 160-98415/1-A Thallium-208 -0.002344 U pCi/g

MB 160-98415/1-A Thorium-234 -0.01126 U pCi/g

MB 160-98415/1-A Uranium-235 -0.04900 U pCi/g

MB 160-98415/1-A Uranium-238 -0.01126 U pCi/g

MB 160-98415/1-A Actinium 228 0.05678 U pCi/g

MB 160-98415/1-A Thorium 228 0.03532 U pCi/g

MB 160-98415/1-A Bismuth-212 0.01485 U pCi/g

MB 160-98415/1-A Bismuth-214 -0.06290 U pCi/g

MB 160-98415/1-A Cesium-137 0.01920 U pCi/g

MB 160-98415/1-A Lead-210 -0.8422 U pCi/g

MB 160-98415/1-A Lead-212 0.03532 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-98415/2-A Americium-241 97.5 97.03 pCi/g 100 87 116

-LCS 160-98415/2-A Cesium-137 31.3 30.33 pCi/g 97 87 120

-LCS 160-98415/2-A Cobalt-60 23.3 22.69 pCi/g 97 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5150-A-1-D DU Actinium-227 -0.0326 -0.2593 U pCi/g 155 0.28 0.78 1

160-5150-A-1-D DU Lead-214 0.339 0.4299 pCi/g 24 0.42 1.19 1

160-5150-A-1-D DU Potassium-40 4.65 5.648 pCi/g 19 0.41 1.17 1

160-5150-A-1-D DU Protactinium-231 0.0304 0.05883 U pCi/g 64 0.06 0.13 1

160-5150-A-1-D DU Radium-226 0.580 0.4354 pCi/g 28 0.53 1.50 1

160-5150-A-1-D DU Radium-228 0.234 0.3135 pCi/g 29 0.28 0.79 1

160-5150-A-1-D DU Thallium-208 0.109 0.1341 pCi/g 21 0.24 0.65 1

160-5150-A-1-D DU Thorium-234 0.515 0.8134 U pCi/g 45 0.14 0.39 1

160-5150-A-1-D DU Uranium-235 0.177 0.1631 U pCi/g 8 0.04 0.11 1

160-5150-A-1-D DU Uranium-238 0.515 0.8134 U pCi/g 45 0.14 0.39 1

160-5150-A-1-D DU Actinium 228 0.234 0.3135 pCi/g 29 0.28 0.79 1

160-5150-A-1-D DU Thorium 228 0.288 0.3822 pCi/g 28 0.41 1.16 1

160-5150-A-1-D DU Bismuth-212 0.133 0.5832 U pCi/g 126 0.47 1.32 1

160-5150-A-1-D DU Bismuth-214 0.580 0.4354 pCi/g 28 0.53 1.50 1
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Prep Batch: 98415

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5150-A-1-D DU Cesium-137 0.0107 0.0000 U pCi/g 200 0.22 0.55 1

160-5150-A-1-D DU Lead-210 -0.373 1.640 U pCi/g 318 0.63 1.73 1

160-5150-A-1-D DU Lead-212 0.288 0.3822 pCi/g 28 0.41 1.16 1

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:1398406

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 1/15/14 2/5/14 tuna canMB 160-98406/1 Fill_Geo-21, 
GA-01-R

341.9 g 1/15/14 2/5/14 tuna canLCS 160-98406/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU1FSS-
001

45.7 g 393.7 g 348 g 1/15/14 2/5/14 tuna can160-5151-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
001

45.7 g 393.7 g 348 g 1/15/14 2/5/14 tuna can160-5151-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
002

46.2 g 395.6 g 349.4 g 1/15/14 2/5/14 tuna can160-5151-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
003

45.7 g 422.6 g 376.9 g 1/15/14 2/5/14 tuna can160-5151-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
004

46.0 g 430.0 g 384 g 1/15/14 2/5/14 tuna can160-5151-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
005

45.8 g 389.4 g 343.6 g 1/15/14 2/5/14 tuna can160-5151-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
006

46.0 g 418.9 g 372.9 g 1/15/14 2/5/14 tuna can160-5151-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
007

45.9 g 451.2 g 405.3 g 1/15/14 2/5/14 tuna can160-5151-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
008

45.9 g 395.5 g 349.6 g 1/15/14 2/5/14 tuna can160-5151-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
009

45.3 g 409.3 g 364 g 1/15/14 2/5/14 tuna can160-5151-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
010

45.8 g 414.1 g 368.3 g 1/15/14 2/5/14 tuna can160-5151-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
011

46.2 g 419.7 g 373.5 g 1/15/14 2/5/14 tuna can160-5151-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
012

45.8 g 417.4 g 371.6 g 1/15/14 2/5/14 tuna can160-5151-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
013

46.2 g 403.3 g 357.1 g 1/15/14 2/5/14 tuna can160-5151-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
014

45.9 g 394.8 g 348.9 g 1/15/14 2/5/14 tuna can160-5151-A-14 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
015

46.1 g 432.3 g 386.2 g 1/15/14 2/5/14 tuna can160-5151-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
016

45.7 g 428.9 g 383.2 g 1/15/14 2/5/14 tuna can160-5151-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
017

46.2 g 427.7 g 381.5 g 1/15/14 2/5/14 tuna can160-5151-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
018

45.7 g 421.0 g 375.3 g 1/15/14 2/5/14 tuna can160-5151-A-18 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:1398406

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

TI12-233-SU1FSS-
019

46.2 g 420.3 g 374.1 g 1/15/14 2/5/14 tuna can160-5151-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
020

46.1 g 404.7 g 358.6 g 1/15/14 2/5/14 tuna can160-5151-A-20 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-98406/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-98406/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU1FSS-
001

160-5151-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
001

160-5151-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
002

160-5151-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
003

160-5151-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
004

160-5151-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
005

160-5151-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
006

160-5151-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
007

160-5151-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
008

160-5151-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
009

160-5151-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
010

160-5151-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
011

160-5151-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
012

160-5151-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
013

160-5151-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
014

160-5151-A-14 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:1398406

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU1FSS-
015

160-5151-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
016

160-5151-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
017

160-5151-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
018

160-5151-A-18 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
019

160-5151-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
020

160-5151-A-20 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:5998415

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 1/15/14 2/5/14 Tuna CanMB 160-98415/1 Fill_Geo-21, 
GA-01-R

341.9 g 1/15/14 2/5/14 Tuna CanLCS 160-98415/2 Fill_Geo-21, 
GA-01-R

46.0 g 395.6 g 349.6 g 1/15/14 2/5/14 Tuna Can160-5150-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
021

45.8 g 405.2 g 359.4 g 1/15/14 2/5/14 Tuna Can160-5151-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
022

46.3 g 435.8 g 389.5 g 1/15/14 2/5/14 Tuna Can160-5151-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
023

46.0 g 450.4 g 404.4 g 1/15/14 2/5/14 Tuna Can160-5151-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
024

45.8 g 336.1 g 290.3 g 1/15/14 2/5/14 Tuna Can160-5151-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
025

45.6 g 354.3 g 308.7 g 1/15/14 2/5/14 Tuna Can160-5151-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
026

45.5 g 405.6 g 360.1 g 1/15/14 2/5/14 Tuna Can160-5151-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
027

46.1 g 470.3 g 424.2 g 1/15/14 2/5/14 Tuna Can160-5151-A-27 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-98415/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-98415/2 Fill_Geo-21, 
GA-01-R

160-5150-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
021

160-5151-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
022

160-5151-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
023

160-5151-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
024

160-5151-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
025

160-5151-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU1FSS-
026

160-5151-A-26 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5151-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/15/14  15:00

01/15/14  10:5998415

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU1FSS-
027

160-5151-A-27 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1122021820

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140325 
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_MB 160-98415~1-A 
             Detector: Ge 3 SN/131        
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: MB 160-98415~1-A
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 10:59         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 10:59:38      Real Time: 1803   sec
        Analysis Time: 2/5/2014 11:30         Dead Time: 0.15   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.994E-01          676.5     1.349E+00    1.349E+00    5.127E+00
NA-22     -3.450E-02          610.3     2.105E-01    2.106E-01    8.419E-01
K-40      -5.196E+00        10810.0     5.617E+02    5.617E+02    1.335E+01
Sc-46      9.039E-02          217.1     1.962E-01    1.963E-01    7.355E-01
CR-51     -1.724E-01          848.8     1.463E+00    1.463E+00    5.376E+00
MN-54     -4.440E-02          423.2     1.879E-01    1.879E-01    7.210E-01
FE-59      9.367E-03         3328.0     3.117E-01    3.117E-01    1.282E+00
Co-56      2.570E-02          150.3     3.863E-02    3.865E-02    8.733E-01
CO-57      0.000E+00         1000.0     2.844E-02    2.844E-02    3.511E-01
CO-58      0.000E+00         1000.0     4.322E-02    4.322E-02    3.186E-01
CO-60      0.000E+00         1000.0     8.899E-02    8.899E-02    4.638E-01
ZN-65      0.000E+00         1000.0     1.083E-01    1.083E-01    3.287E+00
NB-94     -6.075E-03         3216.0     1.954E-01    1.954E-01    7.487E-01
ZR-95      0.000E+00         1000.0     7.496E-02    7.496E-02    1.169E+00
NB-95      1.575E-01          103.5     1.630E-01    1.632E-01    5.787E-01
RU-103     1.137E-01          108.8     1.237E-01    1.239E-01    4.436E-01
RH-106    -6.851E-01          275.0     1.884E+00    1.885E+00    6.956E+00
AG-108M   -5.918E-02          279.4     1.653E-01    1.654E-01    6.081E-01
AG-110M   -2.344E-01          158.3     3.711E-01    3.713E-01    1.326E+00
SN-113     1.300E-01          153.8     1.999E-01    2.000E-01    7.221E-01
SB-124     1.052E-01          142.0     1.495E-01    1.496E-01    5.450E-01
SB-125     3.384E-01          139.7     4.728E-01    4.731E-01    1.614E+00
I-131      7.162E-02          213.2     1.527E-01    1.528E-01    5.596E-01
Gd-153     1.635E-02         1547.0     2.530E-01    2.530E-01    9.395E-01
Ga-68     -5.809E+00          165.0     9.587E+00    9.592E+00    3.477E+01
Tc-99m     5.156E-03         2210.0     1.139E-01    1.139E-01    4.144E-01
BA-133    -1.240E-01          194.7     2.415E-01    2.416E-01    8.659E-01
CS-134     1.743E-02          141.1     2.460E-02    2.461E-02    7.976E-01
CS-137     2.068E-01           71.6     1.481E-01    1.485E-01    4.928E-01
CE-139     0.000E+00         1000.0     6.565E-02    6.565E-02    4.872E-01
Ba-140     3.147E-01          212.0     6.670E-01    6.672E-01    2.447E+00
La-140     1.550E-02          598.9     9.284E-02    9.284E-02    5.602E-01
CE-141    -9.349E-02          223.4     2.089E-01    2.089E-01    7.413E-01
CE-144     8.172E-01           85.7     7.003E-01    7.015E-01    2.385E+00
PM-144    -3.575E-02          580.2     2.074E-01    2.074E-01    7.774E-01
EU-152     1.674E-01          147.2     2.464E-01    2.466E-01    1.972E+00
EU-154     5.724E-02          250.7     1.435E-01    1.435E-01    5.917E+00
EU-155    -1.618E-01          277.4     4.489E-01    4.490E-01    1.599E+00
HF-181     0.000E+00         1000.0     1.926E-01    1.926E-01    6.337E-01
Ta-182     5.357E-01          139.6     7.477E-01    7.482E-01    2.697E+00
Hg-203     3.152E-03         5209.0     1.642E-01    1.642E-01    6.066E-01
TL-208    -2.526E-02          963.4     2.433E-01    2.433E-01    7.664E-01
pm-146     1.496E-01          115.7     1.731E-01    1.733E-01    1.562E+00

Page 632 of 1127



y-88      -2.632E-03         9640.0     2.538E-01    2.538E-01    9.697E-01
Cd-113m   -5.038E+02          402.7     2.029E+03    2.029E+03    7.419E+03
Cd-109    -3.349E-01          878.5     2.942E+00    2.942E+00    1.053E+01
PB-210    -9.074E+00          187.0     1.697E+01    1.698E+01    2.048E+01
PB-212     3.805E-01           73.1     2.782E-01    2.793E-01    9.687E-01
PB-214    -5.114E-01          221.5     1.133E+00    1.133E+00    1.804E+00
BI-207     8.311E-02          209.1     1.738E-01    1.738E-01    6.370E-01
BI-212     1.600E-01         1449.0     2.318E+00    2.318E+00    9.001E+00
BI-214    -6.776E-01          209.6     1.420E+00    1.421E+00    2.133E+00
BI-210M    1.269E-01          194.1     2.462E-01    2.463E-01    8.824E-01
RA-224    -2.820E+00          128.6     3.628E+00    3.632E+00    1.257E+01
AC-228     6.117E-01           96.9     5.927E-01    5.935E-01    2.094E+00
TH-227    -7.537E-01          151.8     1.144E+00    1.145E+00    4.001E+00
TH-229     9.643E-02         2071.0     1.997E+00    1.997E+00    7.507E+00
TH-234    -1.213E-01         3015.0     3.656E+00    3.656E+00    1.417E+01
PA-231    -7.222E-01          514.9     3.718E+00    3.719E+00    1.400E+01
PA-233    -1.244E-01          200.3     2.491E-01    2.492E-01    1.405E+00
PA-234     6.610E-01          148.3     9.805E-01    9.811E-01    2.348E+00
PA-234M    1.730E+01          133.8     2.314E+01    2.316E+01    7.121E+01
U-235     -5.279E-01          863.8     4.560E+00    4.560E+00    3.635E+00
AM-241     8.307E-02          236.7     1.966E-01    1.967E-01    7.449E-01
Np-237     0.000E+00         1000.0     7.000E-01    7.000E-01    3.897E+00
Ir-192     1.623E-02          130.9     2.124E-02    2.126E-02    6.205E-01
Cs-136     5.075E-02          214.7     1.090E-01    1.090E-01    9.222E-01
Np-239    -1.008E-01          388.5     3.915E-01    3.915E-01    1.411E+00
Nd-147    -2.894E-02         3486.0     1.009E+00    1.009E+00    3.968E+00
-----------------------------------------------------------------------------
Total      2.292E+01

      Analyst: Jody Watson                        

Page 633 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Sample description                                             
      98415_Gamma_MB 160-98415~1-A                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140325.An1

 Acquisition information
        Start time:                 2/5/2014 10:59:38 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.15 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 10:59:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:15 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.90    46.56        47.       -15.    -0.009    69.81   0.818 
 TH-227    200.40    50.18        24.        -3.    -0.002   227.63   0.822s
 AM-241    229.14    57.36         7.         2.     0.001   236.69   0.832s
 Cd-109    354.37    88.64        39.        -1.    -0.001   878.50   0.861s
 Nd-147    365.15    91.34        48.        -6.    -0.004   156.47   0.865s
 TH-234    369.81    92.50        52.        -2.    -0.001    35.78   0.866s
 AC-228    375.73    93.98        27.         1.     0.001   725.14   0.867s
 Gd-153    412.64   103.20        32.        -1.    -0.001   647.03   0.877s
 Np-239    414.66   103.70        19.        11.     0.006    65.10   0.878s
 EU-155    420.72   105.22        30.        -3.    -0.002   277.37   0.879s
 Np-239    428.15   107.07        26.        -2.    -0.001   388.45   0.880s
 EU-152    487.15   121.81        25.        -3.    -0.002   258.48   0.896s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181    531.95   133.00        25.        -2.    -0.001   314.89   0.908s
 CE-144    534.61   133.67        16.         7.     0.004    85.70   0.909s
 HF-181    543.83   135.97        25.        -5.    -0.003   146.38   0.911s
 CO-57     544.24   136.08        23.        -4.    -0.002   163.00   0.912s
 CE-141    581.42   145.36        28.        -3.    -0.002   223.42   0.921s
 Ba-140    648.04   162.01        23.        -5.    -0.003   147.41   0.939s
 U-235     823.25   205.78        32.         1.     0.001   451.26   0.982s
 TH-229    844.26   211.03        26.        -2.    -0.001   360.18   0.988s
 TH-227    948.55   237.09        29.        -5.    -0.003   151.79   1.013s
 PB-212    955.52   238.83        20.         9.     0.005    30.60   0.342s
 RA-224    963.77   240.89        31.        -6.    -0.004   128.62   1.018s
 PB-214    964.70   241.12        29.       -11.    -0.006   139.79   1.019s
 EU-152    977.68   244.37        17.         4.     0.002   147.22   1.022s
 Cd-113m  1054.67   263.60        19.        -2.    -0.001   402.69   1.041s
 BI-210M  1064.14   265.97        19.         3.     0.002   194.06   1.044s
 I-131    1130.06   282.44        17.        -2.    -0.001   361.69   1.062s
 PB-214   1181.24   295.23        23.         3.     0.002    49.79   1.073s
 Ir-192   1188.01   296.92        20.        -5.    -0.003   142.51   1.074s
 PA-233   1201.47   300.28        11.         1.     0.000   560.05   1.078s
 PA-231   1211.48   302.78        12.        -1.    -0.001   514.89   1.081s
 BA-133   1210.71   302.59        11.        -1.     0.000   864.08   1.081s
 Ba-140   1219.64   304.82        16.        -3.    -0.002   198.95   1.083s
 BI-210M  1219.64   304.82        16.        -3.    -0.002   198.95   1.083s
 Ir-192   1232.65   308.07        15.         2.     0.001   231.14   1.086s
 PA-233   1247.65   311.82        20.        -3.    -0.002   200.26   1.090s
 Ir-192   1267.43   316.76        23.        -4.    -0.002   193.27   1.094s
 CR-51    1278.91   319.63        22.        -1.     0.000   848.79   1.098s
 AC-228   1358.91   339.62        20.        -3.    -0.002   196.21   1.116s
 Cs-136   1358.43   339.50        16.        -2.    -0.001   249.38   1.118s
 EU-152   1376.58   344.04        18.        -1.     0.000   710.45   1.122s
 HF-181   1383.49   345.76        19.        -1.     0.000   809.40   1.124s
 PB-214   1415.30   353.71        32.       -15.    -0.008   471.71   1.130s
 BA-133   1425.76   356.33        19.        -3.    -0.002   194.75   1.134s
 I-131    1458.17   364.43        12.         2.     0.001   213.23   1.142s
 SN-113   1567.09   391.64        11.         3.     0.002   153.84   1.169s
 SB-125   1711.38   427.70        10.         3.     0.001   185.91   1.205 
 AG-108M  1735.87   433.82        14.        -2.    -0.001   279.38   1.211s
 pm-146   1814.08   453.36         9.         4.     0.002   115.69   1.230s
 Ir-192   1870.06   467.35        10.         2.     0.001   251.92   1.244s
 BE-7     1910.67   477.50        12.        -1.     0.000   676.50   1.254s
 La-140   1949.69   487.26        12.         1.     0.000   659.41   1.263s
 RU-103   1997.22   499.13         5.         3.     0.002   108.80   1.273s
 RH-106   2044.76   511.02        20.        22.     0.012    36.23   1.287s
 Ba-140   2149.64   537.23        12.         2.     0.001   211.96   1.311s
 CS-134   2250.75   562.50         6.         1.     0.000   529.12   1.336s
 CS-134   2277.81   569.26        10.         3.     0.002   141.08   1.342s
 PA-234   2278.02   569.32        10.         3.     0.002   148.33   1.342s
 BI-207   2279.18   569.61        12.         2.     0.001   209.08   1.343s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2333.81   583.26        13.        -1.     0.000   126.16   1.355s
 SB-125   2402.27   600.37        12.        -2.    -0.001   279.78   1.372s
 SB-124   2408.46   601.92         8.         3.     0.002   142.01   1.374s
 CS-134   2422.72   605.48        18.        -3.    -0.002   188.02   1.376s
 BI-214   2437.83   609.26        30.        -9.    -0.005    72.26   1.381s
 RU-103   2437.76   609.24        14.         7.     0.004    78.82   1.382s
 AG-108M  2459.21   614.60        12.        -1.     0.000   564.80   1.385s
 PM-144   2473.35   618.14        11.        -1.    -0.001   363.19   1.389s
 RH-106   2488.00   621.80        13.        -2.    -0.001   275.04   1.393s
 SB-125   2541.25   635.11         7.         2.     0.001   208.59   1.406s
 AG-110M  2633.09   658.07        16.        -4.    -0.002   143.60   1.427s
 CS-137   2646.01   661.30         3.         5.     0.003    71.61   1.430s
 PM-144   2789.39   697.14        14.        -1.    -0.001   580.16   1.463s
 AG-108M  2895.75   723.73        15.        -2.    -0.001   270.13   1.488s
 ZR-95    2894.91   723.51        13.        -1.    -0.001   346.14   1.489s
 pm-146   2940.09   734.81        12.        -3.    -0.002   156.80   1.500s
 pm-146   2997.20   749.09         5.         1.     0.000   413.40   1.510s
 AG-110M  3057.43   764.14        15.        -3.    -0.002   210.75   1.526s
 NB-95    3064.58   765.93         6.         4.     0.002   103.51   1.528s
 PA-234M  3064.53   765.92         8.         3.     0.002   138.08   1.528s
 BI-212   3143.64   785.70         8.         2.     0.001   202.37   1.546s
 CS-134   3181.34   795.12        10.        -1.     0.000   631.42   1.556s
 MN-54    3338.07   834.30         9.        -1.    -0.001   423.19   1.591s
 Co-56    3388.48   846.91        13.        -2.    -0.001   249.97   1.602s
 TL-208   3449.61   862.19         9.        -1.     0.000   822.00   1.615s
 NB-94    3474.39   868.39         9.        -2.    -0.001   196.45   1.625s
 EU-154   3500.40   874.89         8.        -1.    -0.001   400.98   1.627s
 PA-234   3522.69   880.46         7.         1.     0.001   349.54   1.633s
 PA-234   3533.73   883.22         8.         3.     0.002   158.93   1.636s
 AG-110M  3541.28   885.11        15.        -4.    -0.002   158.30   1.637s
 Sc-46    3558.44   889.40         8.         2.     0.001   217.05   1.641s
 AC-228   3648.27   911.86         5.         4.     0.002    96.89   1.661s
 PA-234   3790.99   947.55        15.        -3.    -0.002   170.20   1.692s
 EU-152   3864.99   966.05        17.        -6.    -0.003   112.54   1.709s
 PA-234M  4005.09  1001.09         4.         1.     0.001   229.15   1.742s
 Cs-136   4188.97  1047.07         6.         2.     0.001   214.67   1.783s
 RH-106   4201.34  1050.16        11.        -3.    -0.002   156.28   1.785s
 BI-207   4255.72  1063.76         7.        -1.     0.000   537.10   1.797s
 Ga-68    4307.08  1076.60        11.        -3.    -0.002   165.03   1.809s
 Ta-182   4484.53  1120.98        10.         3.     0.002   139.59   1.847s
 CO-60    4689.98  1172.36         7.        -2.    -0.001   194.63   1.892s
 Ta-182   4885.12  1221.17         6.        -1.    -0.001   336.72   1.934s
 Co-56    4951.17  1237.69         6.         2.     0.001   166.97   1.948s
 NA-22    5104.12  1275.95         6.        -1.     0.000   610.29   1.979s
 EU-154   5100.80  1275.12         6.         1.     0.001   300.97   1.979s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.9941E-01                                      5.31E+01             
                           477.60-1.994E-01 ?(  5.127E+00 6.76E+02 1.05E+01 G  
 
NA-22    C  -3.4499E-02                                      9.50E+02             
                          1274.53-3.450E-02 ?(  8.419E-01 6.10E+02 9.99E+01 G  
 
K-40     N  -5.1962E+00                                      4.66E+11             
                          1460.83-5.196E+00 %(P 1.335E+01 5.38E+03 1.07E+01 G  
 
Sc-46    F   9.0394E-02                                      8.38E+01             
                           889.28 9.039E-02 ?(  7.355E-01 2.17E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   1.393E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -1.7241E-01                                      2.77E+01             
                           320.08-1.724E-01 ?(  5.376E+00 8.49E+02 9.94E+00 G  
 
MN-54    C  -4.4403E-02                                      3.12E+02             
                           834.85-4.440E-02 ?(  7.210E-01 4.23E+02 1.00E+02 G  
 
FE-59    F   9.3665E-03                                      4.45E+01             
                          1099.25 9.366E-03 %(  1.282E+00 3.33E+03 5.65E+01 G  
                          1291.60 0.000E+00 -   1.048E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   2.5703E-02                                      7.73E+01             
                           846.77-9.502E-02 ?(  8.733E-01 2.50E+02 9.99E+01 G  
                          1238.28 2.083E-01 ?(  1.297E+00 1.67E+02 6.61E+01 G  
                          1037.84 0.000E+00 -   2.705E+00 1.00E+03 1.41E+01 G  
                          1771.35 0.000E+00 -   1.247E+01 1.00E+03 1.55E+01  A 
 
NB-94    I  -6.0754E-03                                      7.41E+06             
                           702.63-6.075E-03 &(  7.487E-01 3.22E+03 9.79E+01 G  
                           871.10-1.040E-01 +   7.572E-01 1.96E+02 9.99E+01 G  
 
NB-95    I   1.5748E-01                                      6.40E+01             
                           765.79 1.575E-01 ?(  5.787E-01 1.04E+02 9.98E+01 G  
 
RU-103   I   1.1371E-01                                      3.93E+01             
                           497.05 1.137E-01 ?(  4.436E-01 1.09E+02 9.09E+01 G  
                           610.30 4.537E+00 ?   1.208E+01 7.88E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -6.8511E-01                                      3.74E+02             
                           621.92-6.851E-01 ?(  6.956E+00 2.75E+02 9.93E+00 G  
                          1050.36-1.065E+01 +   6.030E+01 1.56E+02 1.56E+00 G  
                           511.86 3.317E+00 ?   3.603E+00 3.62E+01 2.00E+01 GA 
 
AG-108M  C  -5.9177E-02                                      1.53E+05             
                           433.94-5.918E-02 ?(  6.081E-01 2.79E+02 9.05E+01 G  
                           722.94-9.049E-02 +   8.962E-01 2.70E+02 9.08E+01 G  
                           614.28-3.395E-02 +   7.259E-01 5.65E+02 8.98E+01 G  
 
AG-110M  F  -2.3439E-01                                      2.50E+02             
                           884.68-2.344E-01 ?(  1.326E+00 1.58E+02 7.27E+01 G  
                           657.76-1.641E-01 +   8.357E-01 1.44E+02 9.46E+01 G  
                           937.49 0.000E+00 +   3.182E+00 1.00E+03 3.44E+01 G  
                          1384.30 0.000E+00 +   5.629E+00 1.00E+03 2.43E+01 G  
                           763.94-4.997E-01 +   3.823E+00 2.11E+02 2.23E+01 G  
 
SN-113   F   1.2997E-01                                      1.15E+02             
                           391.69 1.300E-01 &(  7.221E-01 1.54E+02 6.40E+01 G  
 
SB-124   F   1.0524E-01                                      6.02E+01             
                           602.73 1.052E-01 &(  5.450E-01 1.42E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.171E+00 1.00E+03 4.78E+01 G  
                           722.79-1.275E-01 %   7.170E+00 1.48E+03 1.08E+01 G  
 
SB-125   I   3.3840E-01                                      1.01E+03             
                           427.88 2.368E-01 ?(  1.614E+00 1.86E+02 2.96E+01 G  
                           600.50-3.566E-01 +   3.694E+00 2.80E+02 1.79E+01 G  
                           635.89 6.043E-01 ?(  4.754E+00 2.09E+02 1.13E+01 G  
                           463.37 8.590E-02 %   4.535E+00 1.35E+03 1.05E+01 G  
 
I-131    I   7.1620E-02                                      8.02E+00             
                           364.48 7.162E-02 ?(  5.596E-01 2.13E+02 8.17E+01 G  
                           284.30-5.455E-01 &   7.241E+00 3.62E+02 6.14E+00 G  
                           636.97 0.000E+00 -   9.770E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F   1.6352E-02                                      2.42E+02             
                            97.50 1.635E-02 %(  9.395E-01 1.55E+03 3.00E+01 G  
                           103.20-6.898E-02 +   1.607E+00 6.47E+02 2.18E+01 G  
 
Ga-68    C  -5.8092E+00                                      4.71E-02             
                          1077.40-5.809E+00 ?(  3.477E+01 1.65E+02 3.30E+00 G  
 
Tc-99m   I   5.1557E-03                                      2.51E-01             
                           140.51 5.156E-03 %(  4.144E-01 2.21E+03 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -1.2399E-01                                      3.85E+03             
                           356.00-1.240E-01 ?(  8.659E-01 1.95E+02 6.20E+01 G  
                           302.85-6.355E-02 +   2.099E+00 8.64E+02 1.83E+01 G  
                           383.84-3.907E-02 %   4.996E+00 3.31E+03 8.94E+00 GA 
                            80.99 0.000E+00 +   1.256E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   1.7434E-02                                      7.54E+02             
                           604.71-1.184E-01 ?(  7.976E-01 1.88E+02 9.76E+01 G  
                           795.87-3.589E-02 +   8.680E-01 6.31E+02 8.55E+01 G  
                           569.32 7.409E-01 &(  3.766E+00 1.41E+02 1.54E+01 G  
                           801.95 1.224E-01 %   8.944E+00 1.90E+03 8.69E+00 G  
                           563.24 2.726E-01 ?(  5.694E+00 5.29E+02 8.35E+00 G  
 
CS-137   I   2.0683E-01                                      1.10E+04             
                           661.66 2.068E-01 &(  4.928E-01 7.16E+01 8.52E+01 G  
 
Ba-140   I   3.1469E-01                                      1.28E+01             
                           537.26 3.147E-01 ?(  2.447E+00 2.12E+02 2.44E+01 G  
                           162.66-1.092E+00 +   5.657E+00 1.47E+02 6.22E+00 G  
                           304.85-1.483E+00 +   1.064E+01 1.99E+02 4.29E+00 G  
 
La-140   I   1.5501E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.602E-01 1.00E+03 9.54E+01 G  
                           487.02 4.800E-02 ?(  1.203E+00 6.59E+02 4.55E+01 G  
                           328.76 0.000E+00 -   2.509E+00 1.00E+03 2.03E+01 G  
                           815.77 0.000E+00 -   2.938E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -9.3487E-02                                      3.25E+01             
                           145.44-9.349E-02 ?(  7.413E-01 2.23E+02 4.82E+01 G  
 
CE-144   I   8.1718E-01                                      2.85E+02             
                           133.54 8.172E-01 ?(  2.385E+00 8.57E+01 1.11E+01 G  
 
PM-144   C  -3.5749E-02                                      3.63E+02             
                           696.54-3.575E-02 ?(  7.774E-01 5.80E+02 9.90E+01 G  
                           618.06-4.733E-02 +   6.461E-01 3.63E+02 9.91E+01 G  
                           476.81-4.098E-03 %   1.176E+00 7.33E+03 4.20E+01 G  
 
EU-152   F   1.6739E-01                                      4.94E+03             
                           344.29-7.501E-02 ?(  1.972E+00 7.10E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   2.954E+00 1.00E+03 1.36E+01 G  
                           121.78-1.199E-01 +   1.109E+00 2.58E+02 2.86E+01 G  
                           778.92 7.540E-02 %   4.742E+00 1.57E+03 1.29E+01 G  
                           964.11-1.896E+00 +   7.429E+00 1.13E+02 1.46E+01 G  
                           244.69 1.015E+00 &(  5.297E+00 1.47E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   1.090E+01 1.00E+03 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   5.7242E-02                                      3.14E+03             
                           873.23-3.835E-01 ?(  5.917E+00 4.01E+02 1.23E+01 G  
                           123.10 1.685E-02 %   6.936E-01 1.11E+03 4.08E+01 G  
                          1274.54 2.109E-01 ?(  2.463E+00 3.01E+02 3.52E+01 G  
                           723.36 0.000E+00 -   2.972E+00 1.00E+03 2.02E+01 G  
                          1004.77 0.000E+00 -   2.070E+00 1.00E+03 1.80E+01 G  
                           996.33 0.000E+00 -   8.434E+00 1.00E+03 1.06E+01 G  
 
EU-155   I  -1.6183E-01                                      1.81E+03             
                           105.31-1.618E-01 ?(  1.599E+00 2.77E+02 2.12E+01 G  
                            86.54 0.000E+00 +   1.663E+00 1.00E+03 3.07E+01 G  
 
Ta-182   F   5.3566E-01                                      1.14E+02             
                          1121.30 5.357E-01 ?(  2.697E+00 1.40E+02 3.49E+01 G  
                          1221.41-2.325E-01 -   3.061E+00 3.37E+02 2.70E+01 G  
                          1189.05 0.000E+00 -   6.755E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F   3.1523E-03                                      4.66E+01             
                           279.20 3.152E-03 &(  6.066E-01 5.21E+03 8.15E+01 G  
 
TL-208   N  -2.5256E-02                                      6.98E+02             
                           583.02-2.526E-02 ?(P 7.664E-01 1.26E+02 8.45E+01 G  
                           277.28 0.000E+00 +   1.058E+01 1.00E+03 6.31E+00 G  
                           860.56-1.892E-01 +   6.034E+00 8.22E+02 1.24E+01 G  
 
pm-146   C   1.4962E-01                                      2.02E+03             
                           747.16 9.452E-02 ?(  1.562E+00 4.13E+02 3.40E+01 G  
                           735.72-6.008E-01 +   3.393E+00 1.57E+02 2.25E+01 G  
                           453.88 1.784E-01 &(  7.327E-01 1.16E+02 6.50E+01 G  
 
y-88     F  -2.6324E-03                                      1.07E+02             
                           898.04-2.632E-03 %(  9.697E-01 9.64E+03 9.37E+01 G  
                          1836.06 0.000E+00 +   6.022E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -5.0383E+02                                      5.33E+03             
                           263.70-5.038E+02 ?(  7.419E+03 4.03E+02 6.00E-03   K
 
Cd-109   F  -3.3491E-01                                      4.53E+02             
                            88.04-3.349E-01 ?(  1.053E+01 8.78E+02 3.79E+00 G  
 
PB-210   N  -9.0740E+00                                      8.14E+03             
                            46.54-9.074E+00 ?(P 2.048E+01 6.98E+01 4.25E+00 G  
 
PB-212   N   3.8053E-01                                      6.98E+02             
                           238.63 3.805E-01 @(P 9.687E-01 3.06E+01 4.33E+01 G  
                           300.03 0.000E+00 -   1.194E+01 1.00E+03 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N  -5.1137E-01                                      5.84E+05             
                           351.93-9.300E-01 ?(P 1.804E+00 4.72E+02 3.76E+01 G  
                           295.09 3.041E-01  (P 2.698E+00 4.98E+01 1.93E+01 G  
                           242.00-2.789E+00 + P 6.719E+00 1.40E+02 7.43E+00 GA 
 
BI-207   C   8.3106E-02                                      1.18E+04             
                           569.70 8.311E-02 &(  6.370E-01 2.09E+02 9.77E+01 G  
                          1063.66-5.003E-02 +   1.056E+00 5.37E+02 7.45E+01 G  
 
BI-212   N   1.6004E-01                                      6.98E+02             
                           727.17 1.600E-01 %(  9.001E+00 1.45E+03 7.55E+00 G  
                           785.42 7.034E+00 ?   5.304E+01 2.02E+02 1.28E+00 GA 
 
BI-214   N  -6.7762E-01                                      5.84E+05             
                           609.31-6.776E-01 ?(P 2.133E+00 7.23E+01 4.61E+01 G  
                          1120.29-2.367E+00 % P 1.196E+01 1.00E+03 1.51E+01 G  
                          1764.49-3.643E+00 % P 7.733E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   1.2688E-01                                      1.10E+09             
                           265.83 1.269E-01 &(  8.824E-01 1.94E+02 5.00E+01 G  
                           304.90-2.273E-01 +   1.631E+00 1.99E+02 2.80E+01 G  
 
RA-224   N  -2.8204E+00                                      6.98E+02             
                           240.99-2.820E+00 ?(  1.257E+01 1.29E+02 4.10E+00 G  
 
AC-228   N   6.1174E-01                                      2.10E+03             
                           911.07 6.117E-01 ?(  2.094E+00 9.69E+01 2.90E+01 G  
                           968.97 0.000E+00 -   4.900E+00 1.00E+03 1.75E+01 G  
                           338.32-6.297E-01 -   4.422E+00 1.96E+02 1.20E+01 G  
                            93.35 2.284E-01 ?   6.008E+00 7.25E+02 5.56E+00 XA 
 
TH-227   N  -7.5368E-01                                      7.95E+03             
                           235.97-7.537E-01 ?(  4.001E+00 1.52E+02 1.23E+01 G  
                            50.14-8.783E-01 +   7.136E+00 2.28E+02 8.00E+00 G  
                           256.24 5.813E-02 &   6.307E+00 2.92E+03 7.00E+00 G  
 
TH-229   N   9.6428E-02                                      2.68E+06             
                           193.51 9.643E-02 &(  7.507E+00 2.07E+03 4.40E+00 G  
                           210.85-1.123E+00 +   1.457E+01 3.60E+02 2.99E+00 G  
 
TH-234   N  -1.2127E-01                                      1.63E+12             
                            63.29-1.213E-01 %(P 1.417E+01 5.04E+01 3.81E+00 G  
                            92.59-5.439E-01 + P 8.047E+00 3.58E+01 5.58E+00 G  
 
PA-231   N  -7.2219E-01                                      1.20E+07             
                           302.65-7.222E-01 ?(  1.400E+01 5.15E+02 2.88E+00 G  
                           300.07 1.867E-01 %   1.514E+01 2.10E+03 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -1.2441E-01                                      7.82E+08             
                           312.01-1.960E-01 ?(  1.405E+00 2.00E+02 3.60E+01 G  
                           300.18 2.916E-01 ?(  6.196E+00 5.60E+02 6.20E+00 G  
 
PA-234   N   6.6102E-01                                      1.63E+12             
                           131.29 0.000E+00 &(  2.348E+00 1.00E+03 1.80E+01 G  
                           946.02-1.232E+00 +   7.527E+00 1.70E+02 1.34E+01 G  
                           569.47 1.327E+00 &(  7.116E+00 1.48E+02 8.20E+00 G  
                           883.24 1.331E+00 ?(  7.752E+00 1.59E+02 9.60E+00 G  
                           880.53 8.192E-01 ?   1.114E+01 3.50E+02 6.00E+00 GA 
 
PA-234M  N   1.7299E+01                                      1.63E+12             
                          1001.00 7.864E+00 ?(  7.121E+01 2.29E+02 8.37E-01 G  
                           766.41 4.416E+01 ?(  2.214E+02 1.38E+02 2.94E-01 G  
 
U-235    N  -5.2790E-01                                      2.57E+11             
                           143.79-9.059E-01 %(P 3.635E+00 1.04E+03 1.10E+01 G  
                           205.33 2.990E-01 ?(P 9.378E+00 4.51E+02 5.01E+00 G  
                           163.38 1.425E-02 &   6.245E+00 1.17E+04 5.08E+00 G  
 
AM-241   T   8.3069E-02                                      1.58E+05             
                            59.54 8.307E-02  (  7.449E-01 2.37E+02 3.59E+01 G  
 
Ir-192   F   1.6226E-02                                      7.40E+01             
                           316.49-9.021E-02 ?(  6.205E-01 1.93E+02 8.70E+01 G  
                           468.06 1.039E-01 &(  9.753E-01 2.52E+02 5.18E+01 G  
                           308.44 1.652E-01 ?(  1.392E+00 2.31E+02 3.18E+01 G  
                           295.95-3.206E-01 +   1.610E+00 1.43E+02 3.02E+01 G  
 
Cs-136   F   5.0753E-02                                      1.30E+01             
                           818.50 0.000E+00 ?(  9.222E-01 1.00E+03 1.00E+02 G  
                          1048.07 1.142E-01 &(  9.330E-01 2.15E+02 8.00E+01 G  
                           340.57-1.129E-01 +   1.028E+00 2.49E+02 4.69E+01 G  
 
Np-239   T  -1.0079E-01                                      2.36E+00             
                           103.70 5.402E-01     1.160E+00 6.51E+01 2.40E+01 X  
                           106.13-1.008E-01 ?(  1.411E+00 3.88E+02 2.27E+01 G  
                            99.50 3.729E-03 %   1.732E+00 1.23E+04 1.50E+01 X  
 
Nd-147      -2.8936E-02                                      1.11E+01             
                           531.00-2.894E-02 %(  3.968E+00 3.49E+03 1.30E+01 G  
                            91.10-2.838E-01 +   1.535E+00 1.56E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went

Page 643 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.56        47.       -15.    -0.009    69.81  -9.074E+00  P
 TH-227      50.18        24.        -3.    -0.002   227.63  -8.783E-01   
 AM-241      57.36         7.         2.     0.001   236.69   8.307E-02   
 Cd-109      88.64        39.        -1.    -0.001   878.50  -3.349E-01   
 Nd-147      91.34        48.        -6.    -0.004   156.47  -2.838E-01   
 TH-234      92.50        52.        -2.    -0.001    35.78  -5.439E-01  P
 AC-228      93.98        27.         1.     0.001   725.14   2.284E-01   
 Gd-153     103.20        32.        -1.    -0.001   647.03  -6.898E-02   
 Np-239     103.70        19.        11.     0.006    65.10   5.402E-01   
 EU-155     105.22        30.        -3.    -0.002   277.37  -1.618E-01   
 Np-239     107.07        26.        -2.    -0.001   388.45  -1.008E-01   
 EU-152     121.81        25.        -3.    -0.002   258.48  -1.199E-01   
 HF-181     133.00        25.        -2.    -0.001   314.89  -6.606E-02   
 CE-144     133.67        16.         7.     0.004    85.70   8.172E-01   
 HF-181     135.97        25.        -5.    -0.003   146.38  -1.087E+00   
 CO-57      136.08        23.        -4.    -0.002   163.00  -5.126E-01   
 CE-141     145.36        28.        -3.    -0.002   223.42  -9.349E-02   
 Ba-140     162.01        23.        -5.    -0.003   147.41  -1.092E+00   
 U-235      205.78        32.         1.     0.001   451.26   2.990E-01  P
 TH-229     211.03        26.        -2.    -0.001   360.18  -1.123E+00   
 TH-227     237.09        29.        -5.    -0.003   151.79  -7.537E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RA-224     240.89        31.        -6.    -0.004   128.62  -2.820E+00   
 PB-214     241.12        29.       -11.    -0.006   139.79  -2.789E+00  P
 EU-152     244.37        17.         4.     0.002   147.22   1.015E+00   
 Cd-113m    263.60        19.        -2.    -0.001   402.69  -5.038E+02   
 BI-210M    265.97        19.         3.     0.002   194.06   1.269E-01   
 I-131      282.44        17.        -2.    -0.001   361.69  -5.455E-01   
 PB-214     295.23        23.         3.     0.002    49.79   3.041E-01  P
 Ir-192     296.92        20.        -5.    -0.003   142.51  -3.206E-01   
 PA-233     300.28        11.         1.     0.000   560.05   2.916E-01   
 PA-231     302.78        12.        -1.    -0.001   514.89  -7.222E-01   
 BA-133     302.59        11.        -1.     0.000   864.08  -6.355E-02   
 Ba-140     304.82        16.        -3.    -0.002   198.95  -1.483E+00   
 BI-210M    304.82        16.        -3.    -0.002   198.95  -2.273E-01   
 Ir-192     308.07        15.         2.     0.001   231.14   1.652E-01   
 PA-233     311.82        20.        -3.    -0.002   200.26  -1.960E-01   
 Ir-192     316.76        23.        -4.    -0.002   193.27  -9.021E-02   
 CR-51      319.63        22.        -1.     0.000   848.79  -1.724E-01   
 AC-228     339.62        20.        -3.    -0.002   196.21  -6.297E-01   
 Cs-136     339.50        16.        -2.    -0.001   249.38  -1.129E-01   
 EU-152     344.04        18.        -1.     0.000   710.45  -7.501E-02   
 HF-181     345.76        19.        -1.     0.000   809.40  -1.176E-01   
 PB-214     353.71        32.       -15.    -0.008   471.71  -9.300E-01  P
 BA-133     356.33        19.        -3.    -0.002   194.75  -1.240E-01   
 I-131      364.43        12.         2.     0.001   213.23   7.162E-02   
 SN-113     391.64        11.         3.     0.002   153.84   1.300E-01   
 SB-125     427.70        10.         3.     0.001   185.91   2.368E-01   
 AG-108M    433.82        14.        -2.    -0.001   279.38  -5.918E-02   
 pm-146     453.36         9.         4.     0.002   115.69   1.784E-01   
 Ir-192     467.35        10.         2.     0.001   251.92   1.039E-01   
 BE-7       477.50        12.        -1.     0.000   676.50  -1.994E-01   
 La-140     487.26        12.         1.     0.000   659.41   4.800E-02   
 RU-103     499.13         5.         3.     0.002   108.80   1.137E-01   
 RH-106     511.02        20.        22.     0.012    36.23   3.317E+00   
 Ba-140     537.23        12.         2.     0.001   211.96   3.147E-01   
 CS-134     562.50         6.         1.     0.000   529.12   2.726E-01   
 CS-134     569.26        10.         3.     0.002   141.08   7.409E-01   
 PA-234     569.32        10.         3.     0.002   148.33   1.327E+00   
 BI-207     569.61        12.         2.     0.001   209.08   8.311E-02   
 TL-208     583.26        13.        -1.     0.000   126.16  -2.526E-02  P
 SB-125     600.37        12.        -2.    -0.001   279.78  -3.566E-01   
 SB-124     601.92         8.         3.     0.002   142.01   1.052E-01   
 CS-134     605.48        18.        -3.    -0.002   188.02  -1.184E-01   
 BI-214     609.26        30.        -9.    -0.005    72.26  -6.776E-01  P
 RU-103     609.24        14.         7.     0.004    78.82   4.537E+00   
 AG-108M    614.60        12.        -1.     0.000   564.80  -3.395E-02   
 PM-144     618.14        11.        -1.    -0.001   363.19  -4.733E-02   
 RH-106     621.80        13.        -2.    -0.001   275.04  -6.851E-01   
 SB-125     635.11         7.         2.     0.001   208.59   6.043E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    658.07        16.        -4.    -0.002   143.60  -1.641E-01   
 CS-137     661.30         3.         5.     0.003    71.61   2.068E-01   
 PM-144     697.14        14.        -1.    -0.001   580.16  -3.575E-02   
 AG-108M    723.73        15.        -2.    -0.001   270.13  -9.049E-02   
 ZR-95      723.51        13.        -1.    -0.001   346.14  -1.342E-01   
 pm-146     734.81        12.        -3.    -0.002   156.80  -6.008E-01   
 pm-146     749.09         5.         1.     0.000   413.40   9.452E-02   
 AG-110M    764.14        15.        -3.    -0.002   210.75  -4.997E-01   
 NB-95      765.93         6.         4.     0.002   103.51   1.575E-01   
 PA-234M    765.92         8.         3.     0.002   138.08   4.416E+01   
 BI-212     785.70         8.         2.     0.001   202.37   7.034E+00   
 CS-134     795.12        10.        -1.     0.000   631.42  -3.589E-02   
 MN-54      834.30         9.        -1.    -0.001   423.19  -4.440E-02   
 Co-56      846.91        13.        -2.    -0.001   249.97  -9.502E-02   
 TL-208     862.19         9.        -1.     0.000   822.00  -1.892E-01   
 NB-94      868.39         9.        -2.    -0.001   196.45  -1.040E-01   
 EU-154     874.89         8.        -1.    -0.001   400.98  -3.835E-01   
 PA-234     880.46         7.         1.     0.001   349.54   8.192E-01   
 PA-234     883.22         8.         3.     0.002   158.93   1.331E+00   
 AG-110M    885.11        15.        -4.    -0.002   158.30  -2.344E-01   
 Sc-46      889.40         8.         2.     0.001   217.05   9.039E-02   
 AC-228     911.86         5.         4.     0.002    96.89   6.117E-01   
 PA-234     947.55        15.        -3.    -0.002   170.20  -1.232E+00   
 EU-152     966.05        17.        -6.    -0.003   112.54  -1.896E+00   
 PA-234M   1001.09         4.         1.     0.001   229.15   7.864E+00   
 Cs-136    1047.07         6.         2.     0.001   214.67   1.142E-01   
 RH-106    1050.16        11.        -3.    -0.002   156.28  -1.065E+01   
 BI-207    1063.76         7.        -1.     0.000   537.10  -5.003E-02   
 Ga-68     1076.60        11.        -3.    -0.002   165.03  -5.809E+00   
 Ta-182    1120.98        10.         3.     0.002   139.59   5.357E-01   
 CO-60     1172.36         7.        -2.    -0.001   194.63  -1.200E-01   
 Ta-182    1221.17         6.        -1.    -0.001   336.72  -2.325E-01   
 Co-56     1237.69         6.         2.     0.001   166.97   2.083E-01   
 NA-22     1275.95         6.        -1.     0.000   610.29  -3.450E-02   
 EU-154    1275.12         6.         1.     0.001   300.97   2.109E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.9941E-01   -1.9941E-01    6.765E+02%                5.13E+00
 NA-22  #A   -3.4499E-02   -3.4499E-02    6.103E+02%                8.42E-01
 K-40   #A   -5.1962E+00   -5.1962E+00    1.081E+04%                1.34E+01
 Sc-46  #A    9.0394E-02    9.0394E-02    2.171E+02%                7.35E-01
 CR-51  #A   -1.7241E-01   -1.7241E-01    8.488E+02%                5.38E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 MN-54  #A   -4.4403E-02   -4.4403E-02    4.232E+02%                7.21E-01
 FE-59  #A    9.3664E-03    9.3665E-03    3.328E+03%                1.28E+00
 Co-56  #A    2.5703E-02    2.5703E-02    1.503E+02%                8.73E-01
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.51E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.19E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.64E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.29E+00
 NB-94  #A   -6.0754E-03   -6.0754E-03    3.216E+03%                7.49E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.17E+00
 NB-95  #A    1.5748E-01    1.5748E-01    1.035E+02%                5.79E-01
 RU-103 #A    1.1371E-01    1.1371E-01    1.088E+02%                4.44E-01
 RH-106 #A   -6.8511E-01   -6.8511E-01    2.750E+02%                6.96E+00
 AG-108M#A   -5.9177E-02   -5.9177E-02    2.794E+02%                6.08E-01
 AG-110M#A   -2.3439E-01   -2.3439E-01    1.583E+02%                1.33E+00
 SN-113 #A    1.2997E-01    1.2997E-01    1.538E+02%                7.22E-01
 SB-124 #A    1.0524E-01    1.0524E-01    1.420E+02%                5.45E-01
 SB-125 #A    3.3840E-01    3.3840E-01    1.397E+02%                1.61E+00
 I-131  #A    7.1618E-02    7.1620E-02    2.132E+02%                5.60E-01
 Gd-153 #A    1.6352E-02    1.6352E-02    1.547E+03%                9.39E-01
 Ga-68  #A   -5.7717E+00   -5.8092E+00    1.650E+02%                3.48E+01
 Tc-99m #A    5.1494E-03    5.1557E-03    2.210E+03%                4.14E-01
 BA-133 #A   -1.2399E-01   -1.2399E-01    1.947E+02%                8.66E-01
 CS-134 #A    1.7434E-02    1.7434E-02    1.411E+02%                7.98E-01
 CS-137 #A    2.0683E-01    2.0683E-01    7.161E+01%                4.93E-01
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.87E-01
 Ba-140 #A    3.1468E-01    3.1469E-01    2.120E+02%                2.45E+00
 La-140 #A    1.5501E-02    1.5501E-02    5.989E+02%                5.60E-01
 CE-141 #A   -9.3486E-02   -9.3487E-02    2.234E+02%                7.41E-01
 CE-144 #A    8.1718E-01    8.1718E-01    8.570E+01%                2.39E+00
 PM-144 #A   -3.5749E-02   -3.5749E-02    5.802E+02%                7.77E-01
 EU-152 #A    1.6739E-01    1.6739E-01    1.472E+02%                1.97E+00
 EU-154 #A    5.7242E-02    5.7242E-02    2.507E+02%                5.92E+00
 EU-155 #A   -1.6183E-01   -1.6183E-01    2.774E+02%                1.60E+00
 HF-181 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.34E-01
 Ta-182 #A    5.3566E-01    5.3566E-01    1.396E+02%                2.70E+00
 Hg-203 #A    3.1523E-03    3.1523E-03    5.209E+03%                6.07E-01
 TL-208 #A   -2.5256E-02   -2.5256E-02    9.634E+02%                7.66E-01
 pm-146 #A    1.4962E-01    1.4962E-01    1.157E+02%                1.56E+00
 y-88   #A   -2.6324E-03   -2.6324E-03    9.640E+03%                9.70E-01
 Cd-113m#A   -5.0383E+02   -5.0383E+02    4.027E+02%                7.42E+03
 Cd-109 #A   -3.3490E-01   -3.3491E-01    8.785E+02%                1.05E+01
 PB-210 #A   -9.0740E+00   -9.0740E+00    1.870E+02%                2.05E+01
 PB-212 #A    3.8053E-01    3.8053E-01    7.312E+01%                9.69E-01
 PB-214 #A   -5.1137E-01   -5.1137E-01    2.215E+02%                1.80E+00
 BI-207 #A    8.3106E-02    8.3106E-02    2.091E+02%                6.37E-01
 BI-212 #A    1.6004E-01    1.6004E-01    1.449E+03%                9.00E+00
 BI-214 #A   -6.7762E-01   -6.7762E-01    2.096E+02%                2.13E+00
 BI-210M#A    1.2688E-01    1.2688E-01    1.941E+02%                8.82E-01
 RA-224 #A   -2.8204E+00   -2.8204E+00    1.286E+02%                1.26E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:30:27 AMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140325.An1             
                                                                                 
 AC-228 #A    6.1174E-01    6.1174E-01    9.689E+01%                2.09E+00
 TH-227 #A   -7.5368E-01   -7.5368E-01    1.518E+02%                4.00E+00
 TH-229 #A    9.6428E-02    9.6428E-02    2.071E+03%                7.51E+00
 TH-234 #A   -1.2127E-01   -1.2127E-01    3.015E+03%                1.42E+01
 PA-231 #A   -7.2219E-01   -7.2219E-01    5.149E+02%                1.40E+01
 PA-233 #A   -1.2441E-01   -1.2441E-01    2.003E+02%                1.41E+00
 PA-234 #A    6.6102E-01    6.6102E-01    1.483E+02%                2.35E+00
 PA-234M#A    1.7299E+01    1.7299E+01    1.338E+02%                7.12E+01
 U-235  #A   -5.2790E-01   -5.2790E-01    8.638E+02%                3.64E+00
 AM-241 #A    8.3069E-02    8.3069E-02    2.367E+02%                7.45E-01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.90E+00
 Ir-192 #A    1.6226E-02    1.6226E-02    1.309E+02%                6.21E-01
 Cs-136 #A    5.0751E-02    5.0753E-02    2.147E+02%                9.22E-01
 Np-239 #A   -1.0077E-01   -1.0079E-01    3.885E+02%                1.41E+00
 Nd-147 #A   -2.8936E-02   -2.8936E-02    3.486E+03%                3.97E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140332 
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_LCS 160-98415~2-A 
             Detector: Ge 4 SN/181        
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: LCS 160-98415~2-A
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 11:00         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 11:00:40      Real Time: 1812   sec
        Analysis Time: 2/5/2014 11:31         Dead Time: 0.68   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 4_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.499E+01          105.2     1.576E+01    1.578E+01    5.261E+01
K-40      -5.612E+00         2000.0     1.122E+02    1.122E+02    3.553E+01
CO-60      2.871E+02            1.6     4.653E+00    1.514E+01    2.008E+00
I-131      1.637E+00          115.8     1.895E+00    1.897E+00    5.113E+00
CS-134     3.363E-01          349.3     1.175E+00    1.175E+00    4.495E+00
CS-137     3.837E+02            1.7     6.443E+00    2.098E+01    4.819E+00
EU-152     3.159E+00           80.8     2.551E+00    2.556E+00    1.533E+01
EU-154     3.052E+00          104.5     3.190E+00    3.193E+00    6.359E+01
EU-155     2.564E+00          135.5     3.475E+00    3.478E+00    1.161E+01
TL-208     3.510E+00           42.5     1.492E+00    1.503E+00    4.849E+00
PB-210     1.193E+04            1.3     1.532E+02    7.168E+02    2.660E+02
PB-212     7.029E+00           34.6     2.431E+00    2.473E+00    7.860E+00
PB-214     4.774E+00           65.3     3.115E+00    3.125E+00    1.016E+01
BI-212     2.834E+01           61.1     1.731E+01    1.737E+01    5.695E+01
BI-214     1.209E+01           25.3     3.064E+00    3.127E+00    6.824E+00
AC-228     6.231E+00           96.5     6.011E+00    6.019E+00    2.420E+01
Pa-234     7.427E+00           56.7     4.209E+00    4.226E+00    1.198E+01
TH-234    -1.194E+01         7047.0     8.415E+02    8.415E+02    1.039E+02
PA-234M   -4.851E+01           70.1     3.399E+01    3.408E+01    8.224E+02
U-235      7.350E+00           95.7     7.035E+00    7.045E+00    2.340E+01
AM-241     1.227E+03            1.1     1.343E+01    6.510E+01    2.015E+01
-----------------------------------------------------------------------------
Total      1.391E+04

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
 Sample description                                             
      98415_Gamma_LCS 160-98415~2-A                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140332.An1

 Acquisition information
        Start time:                 2/5/2014 11:00:40 AM
        Live time:               1800
        Real time:               1812
        Dead time:                  0.68 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1537

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.60      225.  21.90   0.89  7.622E-03
    46.58    11036.   1.28   0.76  1.209E-02    46.54   4.250  1.193E+04 PB210 
    59.61    13636.   1.09   0.77  1.722E-02    59.54  35.900  1.227E+03 AM241 
    74.88       81.  42.55   0.54  2.144E-02
    88.09      555.  10.54   0.82  2.354E-02
    93.10       -9. 406.13   0.84  2.397E-02    92.59   5.584    PBC<MDA TH234 
                                                92.59   5.584    PBC<MDA TH234 
                                                93.35   5.810    PBC<MDA U235  
                                                93.35   5.561    PBC<MDA AC228 
    93.88       11. 340.25   0.84  2.403E-02    93.35   5.561    PBC<MDA AC228 
                                                93.35   5.810  4.186E+00 U235  
    93.88       11. 340.25   0.84  2.403E-02    93.35   5.561    PBC<MDA AC228 
                                                93.35   5.810  4.186E+00 U235  
   105.43       24. 135.52   0.85  2.456E-02   105.31  21.200    PBC<MDA EU155 
   122.03       40.  81.76   0.87  2.426E-02   121.78  28.580    PBC<MDA EU152 
   130.21        3. 886.61   0.88  2.372E-02   131.29  18.000    PBC<MDA Pa234 
                                               131.29  18.000  3.988E-01 Pa234 
   143.71       33.  95.72   0.89  2.273E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  7.350E+00 U235  
   238.28       95.  30.38   0.76  1.566E-02   238.63  43.300    PBC<MDA PB212 
   276.28       41.  57.35   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
                                               277.28   6.310    PBC<MDA TL208 
   285.03       21. 115.77   1.02  1.359E-02   284.30   6.140    PBC<MDA I131  
   295.05       23.  99.82   1.03  1.319E-02   295.09  19.300    PBC<MDA PB214 
   337.76       15. 155.92   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  5.968E+00 AC228 
   347.33       46.  36.40   0.41  1.156E-02
   351.84       36.  61.01   1.08  1.143E-02   351.93  37.600    PBC<MDA PB214 
   439.86       24.  63.10   0.47  9.524E-03
   566.67       21.  56.68   1.27  7.689E-03   569.47   8.200    PBC<MDA Pa234 
                                               569.47   8.200  1.888E+01 Pa234 
   582.87       40.  37.82   1.28  7.539E-03   583.02  84.500    PBC<MDA TL208 
                                               583.02  84.500    PBC<MDA TL208 
   604.46        3. 583.92   1.30  7.312E-03   604.71  97.620    PBC<MDA CS134 
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   608.85       72.  25.33   0.69  7.266E-03   609.31  46.090  1.194E+01 BI214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   637.34        7. 215.39   1.33  7.001E-03   636.97   7.170    PBC<MDA I131  
   661.33     3990.   1.68   1.28  6.784E-03   661.66  85.210  3.837E+02 CS137 
   727.15        5. 263.63   1.40  6.290E-03   723.36  20.220    PBC<MDA EU154 
                                               727.17   7.550  5.345E+00 BI212 
                                               723.36  20.220  1.987E+00 EU154 
   727.16       24.  61.08   1.40  6.262E-03   723.36  20.220    PBC<MDA EU154 
                                               727.17   7.550  2.834E+01 BI212 
   766.91       16.  97.26   1.44  5.990E-03   766.41   0.294    PBC<MDA PA234M
   779.00       20.  80.76   1.45  5.909E-03   778.92  12.940    PBC<MDA EU152 
   795.51        4. 383.38   1.46  5.802E-03   795.87  85.530    PBC<MDA CS134 
   880.10        7. 255.04   1.53  5.324E-03   880.53   6.000    PBC<MDA Pa234 
                                               880.53   6.000  1.285E+01 Pa234 
   910.74       17. 113.63   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  6.340E+00 AC228 
   963.58        4. 466.60   1.60  4.927E-03   964.11  14.605    PBC<MDA EU152 
  1005.06       15. 104.52   1.63  4.756E-03  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  9.904E+00 EU154 
  1112.21        4. 400.84   1.72  4.359E-03  1112.07  13.644    PBC<MDA EU152 
  1119.89       15. 114.62   1.73  4.331E-03  1120.29  15.100    PBC<MDA BI214 
  1172.92     2164.   2.28   1.66  4.163E-03  1173.24  99.900  2.892E+02 CO60  
  1274.69        3. 191.81   1.85  3.874E-03  1274.54  35.190    PBC<MDA EU154 
                                              1274.54  35.190  1.220E+00 EU154 
  1332.10     1912.   2.31   1.83  3.728E-03  1332.50  99.980  2.850E+02 CO60  
  1408.81        1. 353.77   1.95  3.553E-03  1408.00  21.005    PBC<MDA EU152 
  1764.82        1. 248.79   2.21  2.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.96    36.60       734.       225. 2.952E+04   21.90   0.890  -      s 
   298.98    74.88       415.        81. 3.778E+03   42.55   0.537  -      sM
   351.81    88.09       724.       591. 2.512E+04    7.64   0.820  -       M
  1388.32   347.33        92.        46. 3.937E+03   33.22   0.405  -      sM
  1758.38   439.86        88.        24. 2.520E+03   63.10   0.474  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.83    46.58      2719.     11017.     6.120     1.28   0.756 
 AM-241    237.93    59.61      2252.     13636.     7.575     1.09   0.767 
 EU-155    342.96    85.88       730.       -58.    -0.032    67.27   0.837s
 AC-228    372.83    93.35       636.        11.     0.006   340.25   0.843D
 U-235     372.83    93.35       636.        11.     0.006   340.25   0.843D
 EU-155    421.12   105.43       518.        24.     0.013   135.52   0.854s
 EU-152    487.49   122.03       520.        40.     0.022    81.76   0.870 
 EU-154    491.88   123.13       574.       -16.    -0.009   207.01   0.871s
 Pa-234    520.18   130.21       368.         3.     0.002   886.61   0.878s
 U-235     574.17   143.71       481.        33.     0.018    95.72   0.890s
 U-235     649.28   162.50       395.       -25.    -0.014   115.46   0.908s
 PB-212    952.50   238.34       399.        86.     0.048    32.30   0.976 
 PB-214    969.14   242.50       378.        -8.    -0.004   483.92   0.979s
 TL-208   1104.22   276.28       273.        41.     0.023    57.35   1.011s
 I-131    1139.20   285.03       293.        21.     0.012   115.77   1.018s
 PB-214   1179.28   295.05       333.        23.     0.013    99.82   1.027 
 PB-212   1199.26   300.05       313.        -4.    -0.002   714.60   1.032s
 AC-228   1350.06   337.76       274.        15.     0.008   155.92   1.066s
 EU-152   1377.21   344.55       313.        -5.    -0.003   458.08   1.071s
 PB-214   1406.37   351.84       265.        36.     0.020    61.01   1.078 
 BE-7     1911.36   478.12       340.       -25.    -0.014   105.17   1.189s
 CS-134   2251.45   563.15       152.        -8.    -0.004   222.04   1.264s
 Pa-234   2265.53   566.67        63.        21.     0.012    56.68   1.269s
 TL-208   2330.35   582.87       129.        40.     0.022    37.82   1.281s
 CS-134   2416.69   604.46       140.         3.     0.002   583.92   1.300s
 BI-214   2434.25   608.85        68.        72.     0.040    25.33   0.693s
 I-131    2548.21   637.34       121.         7.     0.004   215.39   1.327s
 CS-137   2644.17   661.33       104.      3990.     2.217     1.68   1.280 
 EU-154   2907.43   727.15        70.         5.     0.003   263.63   1.401s
 BI-212   2907.47   727.16        96.        24.     0.013    61.08   1.404s
 PA-234M  3066.49   766.91       113.        16.     0.009    97.26   1.437 
 EU-152   3114.88   779.00       119.        20.     0.011    80.76   1.448 
 BI-212   3146.17   786.83       129.       -11.    -0.006   144.66   1.453s
 CS-134   3180.91   795.51       125.         4.     0.002   383.38   1.462 
 TL-208   3433.29   858.59       133.        -3.    -0.002   550.85   1.516s
 Pa-234   3519.33   880.10       174.         7.     0.004   255.04   1.532s
 Pa-234   3532.64   883.42       190.       -17.    -0.010   114.52   1.534s
 AC-228   3641.92   910.74       181.        17.     0.010   113.63   1.557s
 EU-152   3853.35   963.58       196.         4.     0.002   466.60   1.601s
 AC-228   3875.29   969.07       174.        -5.    -0.003   378.74   1.605s
 PA-234M  4010.40  1002.83       147.       -17.    -0.010   100.87   1.631s
 EU-154   4019.31  1005.06       120.        15.     0.008   104.52   1.634s
 EU-152   4448.09  1112.21       153.         4.     0.002   400.84   1.720 
 BI-214   4478.83  1119.89       136.        15.     0.008   114.62   1.727 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60    4691.02  1172.92        40.      2164.     1.202     2.28   1.663 
 EU-154   5098.34  1274.69        15.         3.     0.002   191.81   1.848s
 CO-60    5328.10  1332.10         5.      1912.     1.062     2.31   1.832 
 EU-152   5635.16  1408.81         4.         1.     0.000   353.77   1.951s
 BI-214   7060.42  1764.82         6.         1.     0.001   248.79   2.214s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4989E+01                                      5.31E+01             
                           477.60-1.499E+01 ?(  5.261E+01 1.05E+02 1.05E+01 G  
 
K-40     N  -5.6120E+00                                      4.66E+11             
                          1460.83-5.612E+00 %(P 3.553E+01 1.00E+03 1.07E+01 G  
 
CO-60    F   2.8708E+02                                      1.93E+03             
                          1332.50 2.850E+02  (  2.008E+00 2.31E+00 1.00E+02 G  
                          1173.24 2.892E+02  (  4.284E+00 2.28E+00 9.99E+01 G  
 
I-131    I   1.6369E+00                                      8.02E+00             
                           364.48 1.263E-01 &(  5.113E+00 1.19E+03 8.17E+01 G  
                           284.30 1.418E+01 &(  5.493E+01 1.16E+02 6.14E+00 G  
                           636.97 8.111E+00 ?(  5.971E+01 2.15E+02 7.17E+00 G  
 
CS-134   I   3.3634E-01                                      7.54E+02             
                           604.71 2.238E-01 ?(  4.495E+00 5.84E+02 9.76E+01 G  
                           795.87 4.648E-01  (  6.127E+00 3.83E+02 8.55E+01 G  
                           569.32-2.215E-01 %   2.565E+01 3.34E+03 1.54E+01 G  
                           801.95-1.539E+00 %   6.214E+01 1.17E+03 8.69E+00 G  
                           563.24-6.826E+00 &   5.162E+01 2.22E+02 8.35E+00 G  
 
CS-137   I   3.8369E+02                                      1.10E+04             
                           661.66 3.837E+02  (  4.819E+00 1.68E+00 8.52E+01 G  
 
EU-152   F   3.1590E+00                                      4.94E+03             
                           344.29-9.879E-01 &(  1.533E+01 4.58E+02 2.65E+01 G  
                           121.78 3.220E+00  (  8.729E+00 8.18E+01 2.86E+01 G  
                           778.92 1.445E+01  (  3.890E+01 8.08E+01 1.29E+01 G  
                           964.11 3.290E+00 &(  5.241E+01 4.67E+02 1.46E+01 G  
                          1112.07 4.109E+00  (  5.641E+01 4.01E+02 1.36E+01 G  
                          1408.00 6.452E-01 ?(  9.184E+00 3.54E+02 2.10E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   3.0515E+00                                      3.14E+03             
                           873.23 0.000E+00  (  6.359E+01 1.00E+03 1.23E+01 G  
                           123.10-9.277E-01 +   6.436E+00 2.07E+02 4.08E+01 G  
                          1274.54 1.220E+00 &(  8.456E+00 1.92E+02 3.52E+01 G  
                           723.36 1.987E+00 ?(  1.817E+01 2.64E+02 2.02E+01 G  
                          1004.77 9.904E+00  (  3.483E+01 1.05E+02 1.80E+01 G  
                           996.33-1.198E+00 %   6.087E+01 1.47E+03 1.06E+01 G  
 
EU-155   I   2.5640E+00                                      1.81E+03             
                           105.31 2.564E+00  (  1.161E+01 1.36E+02 2.12E+01 G  
                            86.54-4.486E+00 +   9.962E+00 6.73E+01 3.07E+01 G  
 
TL-208   N   3.5099E+00                                      6.98E+02             
                           583.02 3.510E+00  (P 4.849E+00 3.78E+01 8.45E+01 G  
                           277.28 2.626E+01 & P 5.064E+01 5.74E+01 6.31E+00 G  
                           860.56-2.457E+00 -   4.659E+01 5.51E+02 1.24E+01 G  
 
PB-210   N   1.1925E+04                                      8.14E+03             
                            46.54 1.193E+04  (P 2.660E+02 1.28E+00 4.25E+00 G  
 
PB-212   N   7.0285E+00                                      6.98E+02             
                           238.63 7.028E+00 ?(P 7.860E+00 3.23E+01 4.33E+01 G  
                           300.03-4.567E+00 &   1.108E+02 7.15E+02 3.28E+00 G  
 
PB-214   N   4.7735E+00                                      5.84E+05             
                           351.93 4.612E+00 ?(P 1.016E+01 6.10E+01 3.76E+01 G  
                           295.09 5.089E+00  (P 1.914E+01 9.98E+01 1.93E+01 G  
                           242.00-3.707E+00 & P 4.511E+01 4.84E+02 7.43E+00 G  
 
BI-212   N   2.8335E+01                                      6.98E+02             
                           727.17 2.834E+01  (  5.695E+01 6.11E+01 7.55E+00 G  
                           785.42-8.378E+01 &   4.109E+02 1.45E+02 1.28E+00 G  
 
BI-214   N   1.2093E+01                                      5.84E+05             
                           609.31 1.194E+01 @(  6.824E+00 2.53E+01 4.61E+01 G  
                          1120.29 1.255E+01  (  4.846E+01 1.15E+02 1.51E+01 G  
                          1764.49 1.806E+00 -   1.731E+01 2.49E+02 1.54E+01 G  
 
AC-228   N   6.2311E+00                                      2.10E+03             
                           911.07 6.340E+00 ?(  2.420E+01 1.14E+02 2.90E+01 G  
                           968.97-3.220E+00 -   4.167E+01 3.79E+02 1.75E+01 G  
                           338.32 5.968E+00 ?(  3.131E+01 1.56E+02 1.20E+01 G  
                                                            Energy duplication    
                            93.35 4.374E+00 ?   4.996E+01 3.40E+02 5.56E+00 XA 
 
Pa-234   N   7.4267E+00                                      1.63E+12             
                           131.29 3.988E-01 ?(  1.198E+01 8.87E+02 1.80E+01 G  
                           569.47 1.888E+01 &(  3.499E+01 5.67E+01 8.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           946.02 6.097E-01 %   5.859E+01 2.81E+03 1.34E+01 G  
                           883.24-1.895E+01 +   7.287E+01 1.15E+02 9.60E+00 G  
                           880.53 1.285E+01 ?(  1.116E+02 2.55E+02 6.00E+00 G  
 
TH-234   N  -1.1942E+01                                      1.63E+12             
                            63.29-1.194E+01 %(P 1.039E+02 3.65E+03 3.81E+00 G  
                            92.59-3.864E+00 & P 5.060E+01 4.06E+02 5.58E+00 G  
 
PA-234M  N  -4.8512E+01                                      1.63E+12             
                          1001.00-2.430E+02 &(  8.224E+02 1.01E+02 8.37E-01 G  
                           766.41 5.052E+02  (  1.650E+03 9.73E+01 2.94E-01 G  
 
U-235    N   7.3497E+00                                      2.57E+11             
                           143.79 7.350E+00  (  2.340E+01 9.57E+01 1.10E+01 G  
                           205.33 8.264E-01 %   6.090E+01 2.18E+03 5.01E+00 G  
                           163.38-1.297E+01 +   5.001E+01 1.15E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35 4.186E+00 ?   4.782E+01 3.40E+02 5.81E+00 X  
 
AM-241   T   1.2274E+03                                      1.58E+05             
                            59.54 1.227E+03  (  2.015E+01 1.09E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 EU-155      85.88       730.       -58.    -0.032    67.27  -4.486E+00   
 AC-228      93.35       636.        11.     0.006   340.25   4.374E+00   
 U-235       93.35       636.        11.     0.006   340.25   4.186E+00   
 EU-155     105.43       518.        24.     0.013   135.52   2.564E+00   
 EU-154     123.13       574.       -16.    -0.009   207.01  -9.277E-01   
 Pa-234     130.21       368.         3.     0.002   886.61   3.988E-01   
 U-235      143.71       481.        33.     0.018    95.72   7.350E+00   
 U-235      162.50       395.       -25.    -0.014   115.46  -1.297E+01   
 TL-208     276.28       273.        41.     0.023    57.35   2.626E+01  P
 I-131      285.03       293.        21.     0.012   115.77   1.418E+01   
 AC-228     337.76       274.        15.     0.008   155.92   5.968E+00   
 BE-7       478.12       340.       -25.    -0.014   105.17  -1.499E+01   
 Pa-234     566.67        63.        21.     0.012    56.68   1.888E+01   
 TL-208     582.87       129.        40.     0.022    37.82   3.510E+00  P
 I-131      637.34       121.         7.     0.004   215.39   8.111E+00   
 EU-154     727.15        70.         5.     0.003   263.63   1.987E+00   
 BI-212     727.16        96.        24.     0.013    61.08   2.834E+01   
 BI-212     786.83       129.       -11.    -0.006   144.66  -8.378E+01   
 TL-208     858.59       133.        -3.    -0.002   550.85  -2.457E+00   
 Pa-234     880.10       174.         7.     0.004   255.04   1.285E+01   
 Pa-234     883.42       190.       -17.    -0.010   114.52  -1.895E+01   
 AC-228     910.74       181.        17.     0.010   113.63   6.340E+00   
 AC-228     969.07       174.        -5.    -0.003   378.74  -3.220E+00   
 EU-154    1005.06       120.        15.     0.008   104.52   9.904E+00   
 EU-154    1274.69        15.         3.     0.002   191.81   1.220E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4989E+01   -1.4989E+01    1.052E+02%                5.26E+01
 K-40   #A   -5.6120E+00   -5.6120E+00    2.000E+03%                3.55E+01
 CO-60        2.8708E+02    2.8708E+02    1.621E+00%                2.01E+00
 I-131  #A    1.6368E+00    1.6369E+00    1.158E+02%                5.11E+00
 CS-134  A    3.3634E-01    3.3634E-01    3.493E+02%                4.49E+00
 CS-137       3.8369E+02    3.8369E+02    1.679E+00%                4.82E+00
 EU-152  A    3.1590E+00    3.1590E+00    8.076E+01%                1.53E+01
 EU-154 #A    3.0515E+00    3.0515E+00    1.045E+02%                6.36E+01
 EU-155 #A    2.5640E+00    2.5640E+00    1.355E+02%                1.16E+01
 TL-208 #A    3.5099E+00    3.5099E+00    4.252E+01%                4.85E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:31:22 AMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140332.An1             
                                                                                 
 PB-210       1.1925E+04    1.1925E+04    1.285E+00%                2.66E+02
 PB-212 #A    7.0285E+00    7.0285E+00    3.458E+01%                7.86E+00
 PB-214  A    4.7735E+00    4.7735E+00    6.526E+01%                1.02E+01
 BI-212 #A    2.8335E+01    2.8335E+01    6.108E+01%                5.69E+01
 BI-214       1.2093E+01    1.2093E+01    2.533E+01%                6.82E+00
 AC-228 #A    6.2311E+00    6.2311E+00    9.647E+01%                2.42E+01
 Pa-234 #A    7.4267E+00    7.4267E+00    5.668E+01%                1.20E+01
 TH-234 #A   -1.1942E+01   -1.1942E+01    7.047E+03%                1.04E+02
 PA-234M A   -4.8512E+01   -4.8512E+01    7.006E+01%                8.22E+02
 U-235  #A    7.3497E+00    7.3497E+00    9.572E+01%                2.34E+01
 AM-241       1.2274E+03    1.2274E+03    1.094E+00%                2.02E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.384E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.3842738E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140328
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5150-A-1-D DU 
             Detector: Ge10 S/N08316756   
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5150-A-1-D DU
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 10:56         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 10:56:26      Real Time: 1804   sec
        Analysis Time: 2/5/2014 11:27         Dead Time: 0.23   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.175E+00          103.7     2.256E+00    2.259E+00    7.757E+00
NA-22     -3.226E-01          121.4     3.916E-01    3.919E-01    1.377E+00
K-40       7.306E+01            9.9     7.236E+00    8.145E+00    8.383E+00
Sc-46      3.086E-01           44.8     1.383E-01    1.392E-01    3.704E-01
CR-51      1.154E+00          166.1     1.917E+00    1.918E+00    6.723E+00
MN-54      3.586E-02          826.7     2.965E-01    2.965E-01    1.097E+00
FE-59      1.006E-01          568.7     5.722E-01    5.722E-01    2.138E+00
Co-56      1.540E-01           79.3     1.221E-01    1.224E-01    1.069E+00
CO-57     -8.657E-02          191.0     1.653E-01    1.654E-01    5.732E-01
CO-58     -5.076E-02          454.3     2.306E-01    2.306E-01    8.702E-01
CO-60     -1.903E-01          169.2     3.218E-01    3.219E-01    1.177E+00
ZN-65     -3.808E-01          174.0     6.624E-01    6.627E-01    2.388E+00
NB-94      4.595E-03         5191.0     2.385E-01    2.385E-01    9.011E-01
ZR-95     -6.276E-02          770.3     4.834E-01    4.834E-01    1.797E+00
NB-95     -2.249E-01          147.1     3.307E-01    3.309E-01    1.160E+00
RU-103    -6.406E-03         3491.0     2.236E-01    2.236E-01    8.326E-01
RH-106     7.861E-01          283.9     2.231E+00    2.232E+00    8.681E+00
AG-108M    1.477E-02         1284.0     1.896E-01    1.896E-01    7.092E-01
AG-110M   -1.164E-01          310.1     3.610E-01    3.611E-01    1.339E+00
SN-113    -8.290E-02          359.6     2.981E-01    2.981E-01    1.079E+00
SB-124     1.308E-01          178.9     2.340E-01    2.341E-01    8.388E-01
SB-125     4.719E-01           59.0     2.785E-01    2.796E-01    2.764E+00
I-131      3.310E-01           86.6     2.866E-01    2.871E-01    8.001E-01
Gd-153    -1.825E-01          299.5     5.465E-01    5.466E-01    1.897E+00
Ga-68      0.000E+00         1000.0     3.540E+00    3.540E+00    4.024E+01
Tc-99m     1.578E-01           95.1     1.501E-01    1.504E-01    5.095E-01
BA-133    -2.309E-01          149.5     3.451E-01    3.453E-01    1.203E+00
CS-134     1.146E-01           88.1     1.009E-01    1.011E-01    1.141E+00
CS-137     0.000E+00         1000.0     6.684E-02    6.684E-02    9.309E-01
CE-139     0.000E+00         1000.0     8.506E-02    8.506E-02    7.269E-01
Ba-140     7.705E-01           75.6     5.824E-01    5.838E-01    3.814E+00
La-140     8.654E-02           91.2     7.894E-02    7.907E-02    1.210E+00
CE-141     5.147E-01           43.6     2.246E-01    2.261E-01    6.988E-01
CE-144     1.314E+00           84.7     1.112E+00    1.114E+00    3.750E+00
PM-144    -1.254E-01          230.2     2.887E-01    2.887E-01    1.035E+00
EU-152    -4.348E-01          145.1     6.308E-01    6.312E-01    2.225E+00
EU-154     1.370E+00          113.0     1.548E+00    1.550E+00    5.568E+00
EU-155     9.937E-01           41.0     4.078E-01    4.114E-01    2.397E+00
HF-181     1.123E-01           84.4     9.484E-02    9.501E-02    1.024E+00
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Ta-182     1.543E+00           57.9     8.931E-01    8.964E-01    2.870E+00
Hg-203     3.513E-01           56.1     1.971E-01    1.981E-01    6.380E-01
TL-208     1.735E+00           24.1     4.181E-01    4.277E-01    9.279E-01
pm-146     3.171E-01          185.6     5.885E-01    5.887E-01    2.172E+00
y-88      -1.835E-01          168.4     3.089E-01    3.091E-01    1.110E+00
Cd-113m    1.295E+03          199.9     2.589E+03    2.590E+03    9.180E+03
Cd-109    -2.748E+00          198.4     5.450E+00    5.452E+00    1.864E+01
PB-210     2.121E+01           36.3     7.707E+00    7.807E+00    2.441E+01
PB-212     4.944E+00           14.5     7.185E-01    7.865E-01    1.555E+00
PB-214     5.561E+00           12.6     7.021E-01    7.593E-01    1.976E+00
BI-207     1.492E-01           91.8     1.370E-01    1.372E-01    7.862E-01
BI-212     7.544E+00           43.5     3.285E+00    3.308E+00    9.934E+00
BI-214     5.632E+00           15.0     8.427E-01    8.920E-01    1.779E+00
BI-210M    1.522E-01           75.7     1.153E-01    1.156E-01    1.138E+00
RA-224    -1.707E+01           52.3     8.917E+00    8.984E+00    2.913E+01
AC-228     4.055E+00           22.9     9.284E-01    9.512E-01    3.300E+00
TH-227    -3.354E+00           69.8     2.340E+00    2.350E+00    7.755E+00
TH-229    -5.697E-01          260.0     1.481E+00    1.482E+00    1.221E+01
TH-234     1.052E+01           70.9     7.458E+00    7.478E+00    2.179E+01
PA-231     7.609E-01          379.9     2.891E+00    2.891E+00    2.337E+01
PA-233    -6.353E-02          402.9     2.560E-01    2.560E-01    1.832E+00
PA-234    -1.163E+00           83.0     9.655E-01    9.673E-01    3.232E+00
PA-234M   -9.829E+00          533.8     5.247E+01    5.247E+01    1.211E+02
U-235      2.109E+00           61.4     1.296E+00    1.300E+00    4.209E+00
AM-241     5.705E-01          102.9     5.873E-01    5.880E-01    1.993E+00
Np-237     2.598E+00           52.7     1.370E+00    1.377E+00    4.455E+00
Ir-192     6.415E-01           20.8     1.336E-01    1.388E-01    8.339E-01
Cs-136    -6.801E-03          354.8     2.413E-02    2.414E-02    8.714E-01
Np-239     1.685E-01          376.5     6.344E-01    6.345E-01    2.222E+00
Nd-147     4.504E-02         3725.0     1.678E+00    1.678E+00    6.231E+00
-----------------------------------------------------------------------------
Total      1.448E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Sample description                                             
      98415_Gamma_160-5150-A-1-D DU                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140328.An1

 Acquisition information
        Start time:                 2/5/2014 10:56:26 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.23 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 10:56:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1357

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.51       33.  18.42   0.85  2.004E-02    46.54   4.250    PBC<MDA PB210 
    49.01       16.  45.11   0.83  2.267E-02    50.14   8.000    PBC<MDA TH227 
    60.28       11. 102.94   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.33       22.  32.15   0.35  3.101E-02    63.29   3.810    PBC<MDA TH234 
    74.79       56.  24.13   0.86  3.629E-02
    77.17       79.  18.16   0.86  3.715E-02
    87.18       30.  41.04   0.87  3.982E-02    86.49  13.100  3.229E+00 Np237 
                                                86.54  30.700  1.377E+00 EU155 
    87.20       24.  52.72   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.108E+00 EU155 
    92.53       14.  25.86   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
    93.29       29.  53.30   0.88  4.107E-02    93.35   5.561    PBC<MDA AC228 
    99.42        7. 152.10   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   105.16        7. 158.90   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
   106.19        3. 376.46   0.89  4.217E-02   106.13  22.700    PBC<MDA Np239 
   123.10        1. 961.48   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
   133.16       10.  86.31   0.92  4.077E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.269E+00 CE144 
   133.52       11.  84.66   0.92  4.071E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.314E+00 CE144 
   140.40       10.  95.11   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   143.62       17.  43.64   0.93  3.912E-02   143.79  10.960  2.249E+00 U235  
                                               145.44  48.200  5.147E-01 CE141 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.71       11.  85.18   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  3.356E-01 CE141 
   163.69        6. 144.51   0.95  3.619E-02   163.38   5.080    PBC<MDA U235  
   185.65       48.  23.94   0.52  3.389E-02
   205.03       11.  76.33   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
   208.67        1. 897.54   0.99  3.110E-02   210.85   2.990    PBC<MDA TH229 
   238.26      124.  12.90   0.88  2.860E-02   238.63  43.300  4.944E+00 PB212 
   241.63       32.  28.19   0.29  2.830E-02   242.00   7.430  8.371E+00 PB214 
   263.66        4. 199.86   1.05  2.667E-02   263.70   0.006    PBC<MDA Cd113m
   277.92       13.  62.09   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460    PBC<MDA Hg203 
   277.97       13.  56.10   1.06  2.563E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  3.513E-01 Hg203 
   284.64        9.  86.59   1.07  2.531E-02   284.30   6.140    PBC<MDA I131  
   294.94       57.  16.44   1.43  2.466E-02   295.09  19.300  6.643E+00 PB214 
                                               295.95  30.160  4.260E+00 Ir192 
                                               295.95  30.160  4.260E+00 Ir192 
   295.04       47.  20.82   1.08  2.461E-02   295.09  19.300  4.762E+00 PB214 
                                               295.95  30.160  3.484E+00 Ir192 
   300.51        1. 962.55   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.18   6.200  3.033E-01 PA233 
   300.98        2. 406.87   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.810E+00 PA231 
                                               300.18   6.200  7.182E-01 PA233 
   301.10        2. 379.89   1.08  2.438E-02
   303.28        1. 838.80   1.09  2.422E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.139E-01 BA133 
   304.68       10.  75.72   1.09  2.411E-02   304.85   4.290  5.143E+00 Ba140 
                                               304.90  28.000  7.881E-01 BI210M
   304.69       10.  75.59   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  7.893E-01 BI210M
   319.98        5. 166.10   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   337.94       27.  31.90   1.12  2.241E-02   338.32  12.010  5.550E+00 AC228 
   345.91        5. 112.47   1.13  2.206E-02   345.83  15.070    PBC<MDA HF181 
   351.80       74.  15.29   1.60  2.179E-02   351.93  37.600  5.006E+00 PB214 
   463.16        8.  79.39   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   466.48        1. 452.29   1.24  1.777E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  6.416E-02 Ir192 
   486.95        6.  91.21   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
   562.22        7.  88.06   1.33  1.553E-02   563.24   8.350    PBC<MDA CS134 
   569.74        2. 290.27   1.34  1.541E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  6.617E-02 BI207 
   582.88       40.  21.17   0.63  1.514E-02   583.02  84.500  1.735E+00 TL208 
   602.04        3. 178.92   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.22       68.  13.03   0.40  1.466E-02   609.31  46.090  5.632E+00 BI214 
                                               610.30   5.750  4.520E+01 RU103 
   609.26       54.  17.66   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.562E+01 RU103 
                                               610.30   5.750  3.562E+01 RU103 
   636.40        5.  90.60   1.40  1.421E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.645E+00 I131  
   636.46        4. 108.68   1.40  1.419E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.376E+00 I131  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   727.66       13.  43.54   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   747.04        2. 185.59   1.50  1.260E-02   747.16  34.000    PBC<MDA pm146 
   834.24        1. 826.74   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   873.59        3. 113.02   1.61  1.121E-02   873.23  12.270    PBC<MDA EU154 
   911.21       22.  30.29   1.64  1.086E-02   911.07  29.000  3.947E+00 AC228 
   969.03       10.  52.76   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
  1001.01       -1. 130.51   1.72  1.011E-02  1001.00   0.837    PBC<MDA PA234M
  1047.92        1. 591.59   1.76  9.757E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.84        2. 283.85   1.76  9.741E-03  1050.36   1.560    PBC<MDA RH106 
  1063.72        5.  91.83   1.77  9.648E-03  1063.66  74.500    PBC<MDA BI207 
  1100.57        1. 568.70   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1112.96        0. 926.69   1.81  9.324E-03  1112.07  13.644    PBC<MDA EU152 
  1120.19        4.  63.09   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.36       10.  44.81   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.172E-01 Sc46  
                                              1121.30  34.900  1.769E+00 Ta182 
  1121.20        9.  57.89   1.82  9.265E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.543E+00 Ta182 
  1222.49        1. 469.91   1.90  8.674E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.31        7.  79.33   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1408.12        6.  57.49   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.87      106.   9.53   1.22  7.547E-03  1460.83  10.670  7.306E+01 K40   
  1764.67        5.  45.61   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.64    74.74        75.        59. 1.626E+03   30.39   0.478  -      s 
   308.15    77.12        60.        75. 2.019E+03   20.44   0.933  -        
   742.15   185.65        28.        48. 1.416E+03   23.94   0.521  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.78    46.51        55.        33.     0.018    18.42   0.851s
 TH-227    195.76    49.01        19.        16.     0.009    45.11   0.831s
 AM-241    240.84    60.28        55.        11.     0.006   102.94   0.841s
 TH-234    253.03    63.33        88.        22.     0.012    32.15   0.354s
 BA-133    323.67    81.00        83.        -7.    -0.004   190.41   0.863s
 Np-237    348.48    87.20        70.        24.     0.014    52.72   0.868s
 EU-155    348.38    87.18        62.        30.     0.017    41.04   0.868s
 Cd-109    352.12    88.11       108.        -8.    -0.004   198.35   0.870s
 Nd-147    364.26    91.15       164.       -31.    -0.017    62.10   0.873s
 TH-234    370.03    92.59       121.        14.     0.008    25.86   0.875D
 AC-228    373.06    93.35       102.        29.     0.016    53.30   0.875D
 Gd-153    391.45    97.95        73.        -4.    -0.002   299.48   0.880s
 Np-239    397.34    99.42        61.         7.     0.004   152.10   0.882s
 EU-155    420.29   105.16        59.         7.     0.004   158.90   0.888s
 Np-239    424.40   106.19        58.         3.     0.002   376.46   0.889s
 EU-152    486.58   121.74        48.        -3.    -0.002   310.47   0.904s
 CO-57     489.22   122.40        54.        -6.    -0.003   190.95   0.905s
 EU-154    492.02   123.10        76.         1.     0.001   961.48   0.906s
 PA-234    523.03   130.86        74.       -15.    -0.009    83.04   0.914s
 HF-181    532.26   133.16        34.        10.     0.006    86.31   0.916s
 CE-144    533.70   133.52        36.        11.     0.006    84.66   0.916s
 Tc-99m    561.20   140.40        39.        10.     0.005    95.11   0.923s
 U-235     574.43   143.71        41.        11.     0.006    85.18   0.927s
 CE-141    574.05   143.62        20.        17.     0.010    43.64   0.928s
 U-235     654.32   163.69        33.         6.     0.003   144.51   0.947s
 TH-229    773.03   193.38        39.        -3.    -0.002   260.02   0.977s
 U-235     819.63   205.03        30.        11.     0.006    76.33   0.989s
 TH-229    834.19   208.67        34.         1.     0.001   897.54   0.994 
 TH-227    942.70   235.81       101.       -21.    -0.012    69.76   1.019s
 PB-212    952.52   238.26        47.       110.     0.061    12.90   0.884s
 RA-224    959.76   240.08       157.       -36.    -0.020    52.25   1.024s
 PB-214    965.99   241.63        25.        32.     0.018    28.19   0.286s
 TH-227   1020.91   255.37        32.        -7.    -0.004   117.23   1.040s
 Cd-113m  1054.06   263.66        26.         4.     0.002   199.86   1.047s
 BI-210M  1059.93   265.13        28.        -5.    -0.003   159.12   1.049s
 TL-208   1111.08   277.92        25.        13.     0.007    62.09   1.060 
 Hg-203   1111.29   277.97        21.        13.     0.007    56.10   1.062s
 I-131    1137.97   284.64        26.         9.     0.005    86.59   1.067s
 PB-214   1179.15   294.94        17.        57.     0.032    16.44   1.434s
 Ir-192   1179.57   295.04        24.        47.     0.026    20.82   1.079s
 PB-212   1203.29   300.98        31.         2.     0.001   406.87   1.083 
 PA-231   1203.78   301.10        30.         2.     0.001   379.89   1.083s
 PA-233   1201.41   300.51        31.         1.     0.000   962.55   1.083s
 BA-133   1212.51   303.28        29.         1.     0.001   838.80   1.086s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   1218.12   304.69        21.        10.     0.005    75.59   1.087s
 BI-210M  1218.09   304.68        21.        10.     0.005    75.72   1.088s
 Ir-192   1232.92   308.39        29.        -2.    -0.001   354.48   1.091s
 PA-233   1246.78   311.85        30.        -2.    -0.001   402.90   1.094s
 CR-51    1279.27   319.98        30.         5.     0.003   166.10   1.102s
 AC-228   1351.10   337.94        23.        27.     0.015    31.90   1.120s
 Cs-136   1360.68   340.33        43.        -5.    -0.003   176.09   1.122s
 EU-152   1375.53   344.05        20.        -5.    -0.003   145.08   1.126s
 HF-181   1382.96   345.91        13.         5.     0.003   112.47   1.127s
 PB-214   1406.53   351.80        32.        74.     0.041    15.29   1.603s
 BA-133   1422.36   355.76        32.        -6.    -0.003   149.46   1.137s
 I-131    1456.49   364.29        23.        -2.    -0.001   341.02   1.146s
 SN-113   1563.37   391.02        23.        -2.    -0.001   359.60   1.172 
 SB-125   1707.41   427.04        29.        -6.    -0.003   129.79   1.207s
 SB-125   1851.89   463.16        14.         8.     0.004    79.39   1.240 
 Ir-192   1865.15   466.48        11.         1.     0.001   452.29   1.245s
 PM-144   1905.18   476.49        24.        -5.    -0.003   134.29   1.253s
 BE-7     1904.86   476.41        24.        -7.    -0.004   103.72   1.254s
 HF-181   1927.81   482.14        25.        -3.    -0.002   209.94   1.258s
 La-140   1947.04   486.95        14.         6.     0.004    91.21   1.263s
 CS-134   2248.07   562.22        13.         7.     0.004    88.06   1.334s
 PA-234   2278.14   569.74        13.         2.     0.001   290.27   1.340s
 TL-208   2330.70   582.88        16.        40.     0.022    21.17   0.631s
 SB-124   2407.34   602.04        17.         3.     0.002   178.92   1.370s
 CS-134   2418.84   604.92        33.        -3.    -0.002   278.64   1.372s
 BI-214   2436.06   609.22        16.        68.     0.038    13.03   0.401s
 RU-103   2436.21   609.26        18.        54.     0.030    17.66   1.377s
 AG-108M  2441.28   610.53        11.        -1.    -0.001   321.48   1.381s
 PM-144   2471.60   618.11        14.        -2.    -0.001   329.56   1.385s
 SB-125   2544.77   636.40         7.         5.     0.003    90.60   1.401s
 I-131    2545.02   636.46         9.         4.     0.002   108.68   1.402s
 AG-110M  2629.17   657.50        11.        -2.    -0.001   290.03   1.421s
 PM-144   2786.97   696.96        22.        -3.    -0.002   230.19   1.456s
 AG-108M  2898.53   724.85        22.        -5.    -0.003   143.48   1.480s
 EU-154   2899.15   725.00        33.        -8.    -0.004   106.07   1.480s
 BI-212   2909.79   727.66        10.        13.     0.007    43.54   1.483s
 pm-146   2987.33   747.04         9.         2.     0.001   185.59   1.501s
 ZR-95    3025.69   756.63        17.        -1.     0.000   770.25   1.510s
 NB-95    3061.52   765.59        25.        -5.    -0.003   147.06   1.518s
 PA-234M  3061.65   765.62        25.        -7.    -0.004   144.49   1.518s
 EU-152   3112.11   778.24        16.        -5.    -0.003   126.79   1.529s
 BI-212   3125.59   781.61         8.        -1.    -0.001   292.67   1.535s
 CS-134   3167.37   792.05         9.         0.     0.000   966.58   1.544s
 CO-58    3238.38   809.81        11.        -1.    -0.001   454.31   1.557s
 La-140   3260.51   815.34        10.        -1.    -0.001   462.56   1.562s
 Cs-136   3276.42   819.32        11.        -1.    -0.001   391.94   1.564s
 MN-54    3336.13   834.24        19.         1.     0.000   826.74   1.578s
 Co-56    3391.11   847.99        17.        -4.    -0.002   170.41   1.589s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3493.53   873.59         6.         3.     0.002   113.02   1.612s
 AG-110M  3540.98   885.45        13.        -2.    -0.001   310.13   1.622s
 y-88     3593.73   898.64        15.        -3.    -0.002   168.39   1.633s
 AC-228   3644.01   911.21        12.        22.     0.012    30.29   1.644s
 AG-110M  3749.38   937.54        17.        -2.    -0.001   256.85   1.667s
 PA-234   3786.95   946.93        17.        -3.    -0.002   199.46   1.674s
 AC-228   3875.32   969.03        10.        10.     0.006    52.76   1.694s
 PA-234M  4003.30  1001.01        11.        -1.    -0.001   130.51   1.721s
 EU-154   4015.80  1004.14        14.        -3.    -0.002   169.94   1.724s
 Co-56    4151.99  1038.18        13.        -3.    -0.002   198.87   1.751s
 Cs-136   4190.95  1047.92        11.         1.     0.000   591.59   1.760s
 RH-106   4202.64  1050.84         9.         2.     0.001   283.85   1.762s
 BI-207   4254.19  1063.72         6.         5.     0.003    91.83   1.773s
 FE-59    4401.59  1100.57        15.         1.     0.001   568.70   1.802s
 EU-152   4451.18  1112.96         8.         0.     0.000   926.69   1.812s
 ZN-65    4460.09  1115.19        14.        -3.    -0.002   173.97   1.815s
 BI-214   4480.49  1120.29        14.         4.     0.002    63.09   1.819D
 Sc-46    4480.78  1120.36         5.        10.     0.006    44.81   1.819s
 Ta-182   4484.54  1121.30         9.         9.     0.005    57.89   1.820D
 Ta-182   4889.41  1222.49        11.         1.     0.001   469.91   1.900s
 Co-56    4952.71  1238.31        11.         7.     0.004    79.33   1.914s
 NA-22    5105.57  1276.51        15.        -5.    -0.003   121.40   1.942s
 EU-154   5105.56  1276.51        15.        -5.    -0.003   121.40   1.942s
 CO-60    5325.30  1331.42        10.        -3.    -0.002   169.15   1.987s
 AG-110M  5529.27  1382.40         8.        -3.    -0.001   164.54   2.027s
 EU-152   5632.23  1408.12         2.         6.     0.003    57.49   2.045s
 K-40     5843.32  1460.87         4.       106.     0.059     9.53   1.218s
 La-140   6381.30  1595.30         7.        -1.    -0.001   361.50   2.183s
 BI-214   7059.19  1764.67         9.         5.     0.003    45.61   2.301s
 Co-56    7072.28  1767.94        13.        -4.    -0.002   142.00   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.1754E+00                                      5.31E+01             
                           477.60-2.175E+00 &(  7.757E+00 1.04E+02 1.05E+01 G  
 
NA-22    C  -3.2259E-01                                      9.50E+02             
                          1274.53-3.226E-01 ?(  1.377E+00 1.21E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   7.3062E+01                                      4.66E+11             
                          1460.83 7.306E+01  (P 8.383E+00 9.53E+00 1.07E+01 G  
 
Sc-46    F   3.0860E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  3.704E-01 1.00E+03 1.00E+02 G  
                          1120.55 6.172E-01 ?(  8.173E-01 4.48E+01 1.00E+02 G  
 
CR-51    F   1.1539E+00                                      2.77E+01             
                           320.08 1.154E+00  (  6.723E+00 1.66E+02 9.94E+00 G  
 
MN-54    C   3.5860E-02                                      3.12E+02             
                           834.85 3.586E-02 ?(  1.097E+00 8.27E+02 1.00E+02 G  
 
FE-59    F   1.0062E-01                                      4.45E+01             
                          1099.25 1.006E-01 ?(  2.138E+00 5.69E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   4.249E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.5396E-01                                      7.73E+01             
                           846.77-1.756E-01 ?(  1.069E+00 1.70E+02 9.99E+01 G  
                          1238.28 6.524E-01 &(  1.754E+00 7.93E+01 6.61E+01 G  
                          1037.84-1.092E+00 +   7.903E+00 1.99E+02 1.41E+01 G  
                          1771.35-2.113E+00 +   1.072E+01 1.42E+02 1.55E+01  A 
 
CO-57    C  -8.6568E-02                                      2.72E+02             
                           122.06-8.657E-02 ?(  5.732E-01 1.91E+02 8.56E+01 G  
                           136.47 0.000E+00 +   5.452E+00 1.00E+03 1.07E+01 G  
 
CO-58    C  -5.0755E-02                                      7.09E+01             
                           810.78-5.075E-02 ?(  8.702E-01 4.54E+02 9.95E+01 G  
 
CO-60    F  -1.9025E-01                                      1.93E+03             
                          1332.50-1.902E-01 ?(  1.177E+00 1.69E+02 1.00E+02 G  
                          1173.24-2.219E-05 %   1.279E+00 1.52E+06 9.99E+01 G  
 
ZN-65    F  -3.8077E-01                                      2.44E+02             
                          1115.55-3.808E-01 ?(  2.388E+00 1.74E+02 5.06E+01 G  
 
NB-94    I   4.5948E-03                                      7.41E+06             
                           702.63 4.595E-03 &(  9.011E-01 5.19E+03 9.79E+01 G  
                           871.10-3.213E-03 %   7.802E-01 6.11E+03 9.99E+01 G  
 
ZR-95    I  -6.2759E-02                                      6.40E+01             
                           756.73-6.276E-02 ?(  1.797E+00 7.70E+02 5.45E+01 G  
                           724.20 0.000E+00 +   2.337E+00 1.00E+03 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -2.2487E-01                                      6.40E+01             
                           765.79-2.249E-01 ?(  1.160E+00 1.47E+02 9.98E+01 G  
 
RU-103   I  -6.4059E-03                                      3.93E+01             
                           497.05-6.406E-03 %(  8.326E-01 3.49E+03 9.09E+01 G  
                           610.30 3.562E+01 ?   1.500E+01 1.77E+01 5.75E+00 GA 
 
RH-106   I   7.8609E-01                                      3.74E+02             
                           621.92 0.000E+00 ?(  8.681E+00 1.00E+03 9.93E+00 G  
                          1050.36 5.790E+00 ?(  6.190E+01 2.84E+02 1.56E+00 G  
                           511.86-1.134E-01 %   5.464E+00 1.35E+03 2.00E+01 GA 
 
AG-108M  C   1.4767E-02                                      1.53E+05             
                           433.94 1.477E-02 %(  7.092E-01 1.28E+03 9.05E+01 G  
                           722.94-2.330E-01 +   1.174E+00 1.43E+02 9.08E+01 G  
                           614.28-6.309E-02 &   7.612E-01 3.21E+02 8.98E+01 G  
 
AG-110M  F  -1.1640E-01                                      2.50E+02             
                           884.68-1.164E-01 ?(  1.339E+00 3.10E+02 7.27E+01 G  
                           657.76-7.153E-02 +   7.739E-01 2.90E+02 9.46E+01 G  
                           937.49-3.528E-01 +   3.299E+00 2.57E+02 3.44E+01 G  
                          1384.30-7.578E-01 +   4.594E+00 1.65E+02 2.43E+01 G  
                           763.94 0.000E+00 +   6.930E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -8.2900E-02                                      1.15E+02             
                           391.69-8.290E-02 ?(  1.079E+00 3.60E+02 6.40E+01 G  
 
SB-124   F   1.3080E-01                                      6.02E+01             
                           602.73 1.308E-01 ?(  8.388E-01 1.79E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 -   1.518E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   4.7187E-01                                      1.01E+03             
                           427.88-6.138E-01 &(  2.764E+00 1.30E+02 2.96E+01 G  
                           600.50 0.000E+00 +   3.010E+00 1.00E+03 1.79E+01 G  
                           635.89 1.675E+00 &(  5.262E+00 9.06E+01 1.13E+01 G  
                           463.37 2.242E+00  (  6.017E+00 7.94E+01 1.05E+01 G  
 
I-131    I   3.3096E-01                                      8.02E+00             
                           364.48-6.488E-02 ?(  8.001E-01 3.41E+02 8.17E+01 G  
                           284.30 3.210E+00 *(  9.421E+00 8.66E+01 6.14E+00 G  
                           636.97 2.376E+00 &(  9.115E+00 1.09E+02 7.17E+00 G  
 
Gd-153   F  -1.8249E-01                                      2.42E+02             
                            97.50-1.825E-01 ?(  1.897E+00 2.99E+02 3.00E+01 G  
                           103.20 0.000E+00 +   2.678E+00 1.00E+03 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   1.5783E-01                                      2.51E-01             
                           140.51 1.578E-01 *(  5.095E-01 9.51E+01 8.93E+01 G  
 
BA-133   F  -2.3090E-01                                      3.85E+03             
                           356.00-2.309E-01 ?(  1.203E+00 1.49E+02 6.20E+01 G  
                           302.85 1.139E-01 +   3.463E+00 8.39E+02 1.83E+01 G  
                           383.84-3.823E-02 %   6.220E+00 4.29E+03 8.94E+00 GA 
                            80.99-2.939E-01 +   1.922E+00 1.90E+02 3.41E+01 GA 
 
CS-134   I   1.1461E-01                                      7.54E+02             
                           604.71-1.154E-01 ?(  1.141E+00 2.79E+02 9.76E+01 G  
                           795.87-2.455E-02 +   9.192E-01 9.67E+02 8.55E+01 G  
                           569.32 1.937E-02 %   4.122E+00 5.47E+03 1.54E+01 G  
                           801.95 0.000E+00 &   8.424E+00 1.00E+03 8.69E+00 G  
                           563.24 2.804E+00 ?(  8.452E+00 8.81E+01 8.35E+00 G  
 
Ba-140   I   7.7050E-01                                      1.28E+01             
                           537.26 0.000E+00 &(  3.814E+00 1.00E+03 2.44E+01 G  
                           162.66-2.059E-01 &   8.383E+00 1.14E+03 6.22E+00 G  
                           304.85 5.151E+00 ?(  1.306E+01 7.56E+01 4.29E+00 G  
 
La-140   I   8.6541E-02                                      1.28E+01             
                          1596.21-8.600E-02 ?(  1.210E+00 3.62E+02 9.54E+01 G  
                           487.02 4.483E-01 &(  1.405E+00 9.12E+01 4.55E+01 G  
                           328.76 0.000E+00 -   3.728E+00 1.00E+03 2.03E+01 G  
                           815.77-1.989E-01 +   3.507E+00 4.63E+02 2.33E+01 G  
 
CE-141   I   5.1465E-01                                      3.25E+01             
                           145.44 5.147E-01 ?(  6.988E-01 4.36E+01 4.82E+01 G  
 
CE-144   I   1.3137E+00                                      2.85E+02             
                           133.54 1.314E+00 *(  3.750E+00 8.47E+01 1.11E+01 G  
 
PM-144   C  -1.2540E-01                                      3.63E+02             
                           696.54-1.254E-01 ?(  1.035E+00 2.30E+02 9.90E+01 G  
                           618.06-6.422E-02 +   7.826E-01 3.30E+02 9.91E+01 G  
                           476.81-4.071E-01 +   1.911E+00 1.34E+02 4.20E+01 G  
 
EU-152   F  -4.3476E-01                                      4.94E+03             
                           344.29-4.348E-01 ?(  2.225E+00 1.45E+02 2.65E+01 G  
                          1112.07 1.907E-01 +   6.928E+00 9.27E+02 1.36E+01 G  
                           121.78-1.498E-01 &   1.634E+00 3.10E+02 2.86E+01 G  
                           778.92-1.696E+00 +   7.564E+00 1.27E+02 1.29E+01 G  
                           964.11 0.000E+00 +   1.436E+01 1.00E+03 1.46E+01 G  
                           244.69-7.824E-02 %   7.805E+00 2.76E+03 7.58E+00 G  
                          1408.00 1.907E+00 ?   3.373E+00 5.75E+01 2.10E+01 GA 

Page 673 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   1.3697E+00                                      3.14E+03             
                           873.23 1.370E+00 ?(  5.568E+00 1.13E+02 1.23E+01 G  
                           123.10 4.195E-02 -   1.412E+00 9.61E+02 4.08E+01 G  
                          1274.54-9.161E-01 -   3.910E+00 1.21E+02 3.52E+01 G  
                           723.36-1.716E+00 +   6.234E+00 1.06E+02 2.02E+01 G  
                          1004.77-9.962E-01 -   6.103E+00 1.70E+02 1.80E+01 G  
                           996.33 0.000E+00 -   3.809E+00 1.00E+03 1.06E+01 G  
 
EU-155   I   9.9365E-01                                      1.81E+03             
                           105.31 4.381E-01 ?(  2.397E+00 1.59E+02 2.12E+01 G  
                            86.54 1.377E+00 @(  1.793E+00 4.10E+01 3.07E+01 G  
 
HF-181   F   1.1232E-01                                      4.24E+01             
                           482.00-1.371E-01 ?(  1.024E+00 2.10E+02 8.05E+01 G  
                           133.02 3.246E-01 *(  9.462E-01 8.63E+01 4.33E+01 G  
                           345.83 8.349E-01 ?(  3.291E+00 1.12E+02 1.51E+01 G  
                           136.30 0.000E+00 -   1.009E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.5428E+00                                      1.14E+02             
                          1121.30 1.543E+00  (  2.870E+00 5.79E+01 3.49E+01 G  
                          1221.41 2.409E-01 -   4.288E+00 4.70E+02 2.70E+01 G  
                          1189.05 0.000E+00 -   2.854E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F   3.5131E-01                                      4.66E+01             
                           279.20 3.513E-01 ?(  6.380E-01 5.61E+01 8.15E+01 G  
 
TL-208   N   1.7347E+00                                      6.98E+02             
                           583.02 1.735E+00  (P 9.279E-01 2.12E+01 8.45E+01 G  
                           277.28 4.307E+00 + P 8.941E+00 6.21E+01 6.31E+00 G  
                           860.56 0.000E+00 -   9.781E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   3.1710E-01                                      2.02E+03             
                           747.16 3.171E-01 ?(  2.172E+00 1.86E+02 3.40E+01 G  
                           735.72 0.000E+00 -   2.962E+00 1.00E+03 2.25E+01 G  
                           453.88 0.000E+00 -   1.111E+00 1.00E+03 6.50E+01 G  
 
y-88     F  -1.8345E-01                                      1.07E+02             
                           898.04-1.835E-01 ?(  1.110E+00 1.68E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   3.061E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      1.2953E+03                                      5.33E+03             
                           263.70 1.295E+03 &(  9.180E+03 2.00E+02 6.00E-03   K
 
Cd-109   F  -2.7478E+00                                      4.53E+02             
                            88.04-2.748E+00 ?(  1.864E+01 1.98E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   2.1210E+01                                      8.14E+03             
                            46.54 2.121E+01 *(P 2.441E+01 1.84E+01 4.25E+00 G  
 
PB-212   N   4.9443E+00                                      6.98E+02             
                           238.63 4.944E+00 *(P 1.555E+00 1.29E+01 4.33E+01 G  
                           300.03 1.357E+00 -   1.979E+01 4.07E+02 3.28E+00 GA 
 
PB-214   N   5.5613E+00                                      5.84E+05             
                           351.93 5.006E+00  (P 1.976E+00 1.53E+01 3.76E+01 G  
                           295.09 6.643E+00 *(P 2.564E+00 1.64E+01 1.93E+01 G  
                           242.00 8.371E+00   P 6.912E+00 2.82E+01 7.43E+00 GA 
 
BI-207   C   1.4919E-01                                      1.18E+04             
                           569.70-5.625E-03 %(  7.862E-01 3.71E+03 9.77E+01 G  
                          1063.66 3.523E-01 ?(  1.126E+00 9.18E+01 7.45E+01 G  
 
BI-212   N   7.5436E+00                                      6.98E+02             
                           727.17 7.544E+00 ?(  9.934E+00 4.35E+01 7.55E+00 G  
                           785.42-5.088E+00 -   5.670E+01 2.93E+02 1.28E+00 GA 
 
BI-214   N   5.6317E+00                                      5.84E+05             
                           609.31 5.632E+00  (P 1.779E+00 1.30E+01 4.61E+01 G  
                          1120.29 1.572E+00 - P 8.004E+00 6.31E+01 1.51E+01 G  
                          1764.49 2.901E+00 - P 9.359E+00 4.56E+01 1.54E+01 G  
 
BI-210M  T   1.5223E-01                                      1.10E+09             
                           265.83-2.039E-01 ?(  1.138E+00 1.59E+02 5.00E+01 G  
                           304.90 7.881E-01 ?(  2.001E+00 7.57E+01 2.80E+01 G  
 
RA-224   N  -1.7067E+01                                      6.98E+02             
                           240.99-1.707E+01 &(  2.913E+01 5.22E+01 4.10E+00 G  
 
AC-228   N   4.0546E+00                                      2.10E+03             
                           911.07 3.947E+00 ?(  3.300E+00 3.03E+01 2.90E+01 G  
                           968.97 3.204E+00 ?(  5.343E+00 5.28E+01 1.75E+01 G  
                           338.32 5.550E+00 &(  5.206E+00 3.19E+01 1.20E+01 G  
                            93.35 6.971E+00     1.213E+01 5.33E+01 5.56E+00 XA 
 
TH-227   N  -3.3540E+00                                      7.95E+03             
                           235.97-3.354E+00 ?(  7.755E+00 6.98E+01 1.23E+01 G  
                            50.14 5.010E+00 +   7.058E+00 4.51E+01 8.00E+00 G  
                           256.24-2.115E+00 +   8.538E+00 1.17E+02 7.00E+00 G  
 
TH-229   N  -5.6974E-01                                      2.68E+06             
                           193.51-1.332E+00 &(  1.221E+01 2.60E+02 4.40E+00 G  
                           210.85 5.522E-01  (  1.784E+01 8.98E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   1.0521E+01                                      1.63E+12             
                            63.29 1.052E+01  (P 2.179E+01 3.21E+01 3.81E+00 G  
                            92.59 3.501E+00 - P 1.309E+01 2.59E+01 5.58E+00 G  
 
PA-231   N   7.6092E-01                                      1.20E+07             
                           302.65-2.433E-01 %(  2.337E+01 2.65E+03 2.88E+00 G  
                           300.07 1.937E+00 ?(  2.635E+01 3.80E+02 2.46E+00 G  
 
PA-233   C  -6.3533E-02                                      7.82E+08             
                           312.01-1.267E-01 ?(  1.832E+00 4.03E+02 3.60E+01 G  
                           300.18 3.033E-01 ?(  1.055E+01 9.63E+02 6.20E+00 G  
 
PA-234   N  -1.1627E+00                                      1.63E+12             
                           131.29-1.163E+00 ?(  3.232E+00 8.30E+01 1.80E+01 G  
                           946.02-1.210E+00 +   8.684E+00 1.99E+02 1.34E+01 G  
                           569.47 7.884E-01 +   8.479E+00 2.90E+02 8.20E+00 G  
                           883.24 3.200E-02 %   8.112E+00 6.37E+03 9.60E+00 G  
                           880.53-3.749E-02 %   1.363E+01 9.22E+03 6.00E+00 GA 
 
PA-234M  N  -9.8293E+00                                      1.63E+12             
                          1001.00-9.829E+00 ?(P 1.211E+02 1.31E+02 8.37E-01 G  
                           766.41-1.019E+02 + P 3.967E+02 1.44E+02 2.94E-01 G  
 
U-235    N   2.1094E+00                                      2.57E+11             
                           143.79 1.467E+00 ?(  4.209E+00 8.52E+01 1.10E+01 G  
                           205.33 3.868E+00 *(  9.890E+00 7.63E+01 5.01E+00 G  
                           163.38 1.761E+00 ?(  8.853E+00 1.45E+02 5.08E+00 G  
 
AM-241   T   5.7046E-01                                      1.58E+05             
                            59.54 5.705E-01 ?(  1.993E+00 1.03E+02 3.59E+01 G  
 
Np-237   F   2.5977E+00                                      2.14E+06             
                            86.49 2.598E+00 @(  4.455E+00 5.27E+01 1.31E+01 G  
 
Ir-192   F   6.4154E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  8.339E-01 1.00E+03 8.70E+01 G  
                           468.06 6.416E-02 &(  1.098E+00 4.52E+02 5.18E+01 G  
                           308.44-1.599E-01 +   2.032E+00 3.54E+02 3.18E+01 G  
                           295.95 3.484E+00 ?(  1.900E+00 2.08E+01 3.02E+01 G  
 
Cs-136   F  -6.8011E-03                                      1.30E+01             
                           818.50-5.912E-02 ?(  8.714E-01 3.92E+02 1.00E+02 G  
                          1048.07 5.860E-02 ?(  1.315E+00 5.92E+02 8.00E+01 G  
                           340.57-2.872E-01 +   1.760E+00 1.76E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   1.6852E-01                                      2.36E+00             
                           103.70 0.000E+00 -   2.091E+00 1.00E+03 2.40E+01 X  
                           106.13 1.685E-01 ?(  2.222E+00 3.76E+02 2.27E+01 G  
                            99.50 6.640E-01 *   3.470E+00 1.52E+02 1.50E+01 X  
 
Nd-147       4.5044E-02                                      1.11E+01             
                           531.00 4.504E-02 %(  6.231E+00 3.72E+03 1.30E+01 G  
                            91.10-1.472E+00 +   3.011E+00 6.21E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.01        19.        16.     0.009    45.11   5.010E+00   
 AM-241      60.28        55.        11.     0.006   102.94   5.705E-01   
 BA-133      81.00        83.        -7.    -0.004   190.41  -2.939E-01   
 Np-237      87.20        70.        24.     0.014    52.72   2.598E+00   
 EU-155      87.18        62.        30.     0.017    41.04   1.377E+00   
 Cd-109      88.11       108.        -8.    -0.004   198.35  -2.748E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147      91.15       164.       -31.    -0.017    62.10  -1.472E+00   
 Gd-153      97.95        73.        -4.    -0.002   299.48  -1.825E-01   
 Np-239      99.42        61.         7.     0.004   152.10   6.640E-01   
 EU-155     105.16        59.         7.     0.004   158.90   4.381E-01   
 Np-239     106.19        58.         3.     0.002   376.46   1.685E-01   
 EU-152     121.74        48.        -3.    -0.002   310.47  -1.498E-01   
 CO-57      122.40        54.        -6.    -0.003   190.95  -8.657E-02   
 EU-154     123.10        76.         1.     0.001   961.48   4.195E-02   
 PA-234     130.86        74.       -15.    -0.009    83.04  -1.163E+00   
 HF-181     133.16        34.        10.     0.006    86.31   3.246E-01   
 CE-144     133.52        36.        11.     0.006    84.66   1.314E+00   
 Tc-99m     140.40        39.        10.     0.005    95.11   1.578E-01   
 U-235      143.71        41.        11.     0.006    85.18   1.467E+00   
 CE-141     143.62        20.        17.     0.010    43.64   5.147E-01   
 U-235      163.69        33.         6.     0.003   144.51   1.761E+00   
 U-235      205.03        30.        11.     0.006    76.33   3.868E+00   
 TH-227     235.81       101.       -21.    -0.012    69.76  -3.354E+00   
 RA-224     240.08       157.       -36.    -0.020    52.25  -1.707E+01   
 TH-227     255.37        32.        -7.    -0.004   117.23  -2.115E+00   
 Cd-113m    263.66        26.         4.     0.002   199.86   1.295E+03   
 BI-210M    265.13        28.        -5.    -0.003   159.12  -2.039E-01   
 Hg-203     277.97        21.        13.     0.007    56.10   3.513E-01   
 I-131      284.64        26.         9.     0.005    86.59   3.210E+00   
 Ir-192     295.04        24.        47.     0.026    20.82   3.484E+00   
 PA-231     301.10        30.         2.     0.001   379.89   1.937E+00   
 PA-233     300.51        31.         1.     0.000   962.55   3.033E-01   
 BA-133     303.28        29.         1.     0.001   838.80   1.139E-01   
 Ba-140     304.69        21.        10.     0.005    75.59   5.151E+00   
 BI-210M    304.68        21.        10.     0.005    75.72   7.881E-01   
 Ir-192     308.39        29.        -2.    -0.001   354.48  -1.599E-01   
 PA-233     311.85        30.        -2.    -0.001   402.90  -1.267E-01   
 CR-51      319.98        30.         5.     0.003   166.10   1.154E+00   
 Cs-136     340.33        43.        -5.    -0.003   176.09  -2.872E-01   
 EU-152     344.05        20.        -5.    -0.003   145.08  -4.348E-01   
 HF-181     345.91        13.         5.     0.003   112.47   8.349E-01   
 BA-133     355.76        32.        -6.    -0.003   149.46  -2.309E-01   
 I-131      364.29        23.        -2.    -0.001   341.02  -6.488E-02   
 SN-113     391.02        23.        -2.    -0.001   359.60  -8.290E-02   
 SB-125     427.04        29.        -6.    -0.003   129.79  -6.138E-01   
 SB-125     463.16        14.         8.     0.004    79.39   2.242E+00   
 Ir-192     466.48        11.         1.     0.001   452.29   6.416E-02   
 PM-144     476.49        24.        -5.    -0.003   134.29  -4.071E-01   
 BE-7       476.41        24.        -7.    -0.004   103.72  -2.175E+00   
 HF-181     482.14        25.        -3.    -0.002   209.94  -1.371E-01   
 La-140     486.95        14.         6.     0.004    91.21   4.483E-01   
 CS-134     562.22        13.         7.     0.004    88.06   2.804E+00   
 PA-234     569.74        13.         2.     0.001   290.27   7.884E-01   
 SB-124     602.04        17.         3.     0.002   178.92   1.308E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     604.92        33.        -3.    -0.002   278.64  -1.154E-01   
 RU-103     609.26        18.        54.     0.030    17.66   3.562E+01   
 AG-108M    610.53        11.        -1.    -0.001   321.48  -6.309E-02   
 PM-144     618.11        14.        -2.    -0.001   329.56  -6.422E-02   
 SB-125     636.40         7.         5.     0.003    90.60   1.675E+00   
 I-131      636.46         9.         4.     0.002   108.68   2.376E+00   
 AG-110M    657.50        11.        -2.    -0.001   290.03  -7.153E-02   
 PM-144     696.96        22.        -3.    -0.002   230.19  -1.254E-01   
 AG-108M    724.85        22.        -5.    -0.003   143.48  -2.330E-01   
 EU-154     725.00        33.        -8.    -0.004   106.07  -1.716E+00   
 pm-146     747.04         9.         2.     0.001   185.59   3.171E-01   
 ZR-95      756.63        17.        -1.     0.000   770.25  -6.276E-02   
 NB-95      765.59        25.        -5.    -0.003   147.06  -2.249E-01   
 PA-234M    765.62        25.        -7.    -0.004   144.49  -1.019E+02  P
 EU-152     778.24        16.        -5.    -0.003   126.79  -1.696E+00   
 CS-134     792.05         9.         0.     0.000   966.58  -2.455E-02   
 CO-58      809.81        11.        -1.    -0.001   454.31  -5.075E-02   
 La-140     815.34        10.        -1.    -0.001   462.56  -1.989E-01   
 Cs-136     819.32        11.        -1.    -0.001   391.94  -5.912E-02   
 MN-54      834.24        19.         1.     0.000   826.74   3.586E-02   
 Co-56      847.99        17.        -4.    -0.002   170.41  -1.756E-01   
 EU-154     873.59         6.         3.     0.002   113.02   1.370E+00   
 AG-110M    885.45        13.        -2.    -0.001   310.13  -1.164E-01   
 y-88       898.64        15.        -3.    -0.002   168.39  -1.835E-01   
 AG-110M    937.54        17.        -2.    -0.001   256.85  -3.528E-01   
 PA-234     946.93        17.        -3.    -0.002   199.46  -1.210E+00   
 PA-234M   1001.01        11.        -1.    -0.001   130.51  -9.829E+00  P
 EU-154    1004.14        14.        -3.    -0.002   169.94  -9.962E-01   
 Co-56     1038.18        13.        -3.    -0.002   198.87  -1.092E+00   
 Cs-136    1047.92        11.         1.     0.000   591.59   5.860E-02   
 RH-106    1050.84         9.         2.     0.001   283.85   5.790E+00   
 BI-207    1063.72         6.         5.     0.003    91.83   3.523E-01   
 FE-59     1100.57        15.         1.     0.001   568.70   1.006E-01   
 EU-152    1112.96         8.         0.     0.000   926.69   1.907E-01   
 ZN-65     1115.19        14.        -3.    -0.002   173.97  -3.808E-01   
 Sc-46     1120.36         5.        10.     0.006    44.81   6.172E-01   
 Co-56     1238.31        11.         7.     0.004    79.33   6.524E-01   
 NA-22     1276.51        15.        -5.    -0.003   121.40  -3.226E-01   
 EU-154    1276.51        15.        -5.    -0.003   121.40  -9.161E-01   
 CO-60     1331.42        10.        -3.    -0.002   169.15  -1.902E-01   
 AG-110M   1382.40         8.        -3.    -0.001   164.54  -7.578E-01   
 EU-152    1408.12         2.         6.     0.003    57.49   1.907E+00   
 La-140    1595.30         7.        -1.    -0.001   361.50  -8.600E-02   
 Co-56     1767.94        13.        -4.    -0.002   142.00  -2.113E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.1753E+00   -2.1754E+00    1.037E+02%                7.76E+00
 NA-22  #A   -3.2259E-01   -3.2259E-01    1.214E+02%                1.38E+00
 K-40         7.3062E+01    7.3062E+01    9.904E+00%                8.38E+00
 Sc-46  #A    3.0859E-01    3.0860E-01    4.481E+01%                3.70E-01
 CR-51  #A    1.1539E+00    1.1539E+00    1.661E+02%                6.72E+00
 MN-54  #A    3.5860E-02    3.5860E-02    8.267E+02%                1.10E+00
 FE-59  #A    1.0062E-01    1.0062E-01    5.687E+02%                2.14E+00
 Co-56  #A    1.5396E-01    1.5396E-01    7.933E+01%                1.07E+00
 CO-57  #A   -8.6568E-02   -8.6568E-02    1.910E+02%                5.73E-01
 CO-58  #A   -5.0755E-02   -5.0755E-02    4.543E+02%                8.70E-01
 CO-60  #A   -1.9025E-01   -1.9025E-01    1.692E+02%                1.18E+00
 ZN-65  #A   -3.8077E-01   -3.8077E-01    1.740E+02%                2.39E+00
 NB-94  #A    4.5948E-03    4.5948E-03    5.191E+03%                9.01E-01
 ZR-95  #A   -6.2759E-02   -6.2759E-02    7.703E+02%                1.80E+00
 NB-95  #A   -2.2487E-01   -2.2487E-01    1.471E+02%                1.16E+00
 RU-103 #A   -6.4059E-03   -6.4059E-03    3.491E+03%                8.33E-01
 RH-106 #A    7.8609E-01    7.8609E-01    2.839E+02%                8.68E+00
 AG-108M#A    1.4767E-02    1.4767E-02    1.284E+03%                7.09E-01
 AG-110M#A   -1.1640E-01   -1.1640E-01    3.101E+02%                1.34E+00
 SN-113 #A   -8.2900E-02   -8.2900E-02    3.596E+02%                1.08E+00
 SB-124 #A    1.3080E-01    1.3080E-01    1.789E+02%                8.39E-01
 SB-125 #A    4.7187E-01    4.7187E-01    5.903E+01%                2.76E+00
 I-131  #A    3.3095E-01    3.3096E-01    8.659E+01%                8.00E-01
 Gd-153 #A   -1.8249E-01   -1.8249E-01    2.995E+02%                1.90E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.02E+01
 Tc-99m #A    1.5769E-01    1.5783E-01    9.511E+01%                5.10E-01
 BA-133 #A   -2.3090E-01   -2.3090E-01    1.495E+02%                1.20E+00
 CS-134 #A    1.1461E-01    1.1461E-01    8.806E+01%                1.14E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.31E-01
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.27E-01
 Ba-140 #A    7.7049E-01    7.7050E-01    7.559E+01%                3.81E+00
 La-140 #A    8.6540E-02    8.6541E-02    9.121E+01%                1.21E+00
 CE-141 #A    5.1465E-01    5.1465E-01    4.364E+01%                6.99E-01
 CE-144 #A    1.3137E+00    1.3137E+00    8.466E+01%                3.75E+00
 PM-144 #A   -1.2540E-01   -1.2540E-01    2.302E+02%                1.03E+00
 EU-152 #A   -4.3476E-01   -4.3476E-01    1.451E+02%                2.22E+00
 EU-154 #A    1.3697E+00    1.3697E+00    1.130E+02%                5.57E+00
 EU-155 #A    9.9365E-01    9.9365E-01    4.104E+01%                2.40E+00
 HF-181 #A    1.1232E-01    1.1232E-01    8.444E+01%                1.02E+00
 Ta-182  A    1.5428E+00    1.5428E+00    5.789E+01%                2.87E+00
 Hg-203 #A    3.5131E-01    3.5131E-01    5.610E+01%                6.38E-01
 TL-208       1.7347E+00    1.7347E+00    2.410E+01%                9.28E-01
 pm-146 #A    3.1710E-01    3.1710E-01    1.856E+02%                2.17E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 11:27:13 AMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140328.An1            
                                                                                 
 y-88   #A   -1.8345E-01   -1.8345E-01    1.684E+02%                1.11E+00
 Cd-113m#A    1.2953E+03    1.2953E+03    1.999E+02%                9.18E+03
 Cd-109 #A   -2.7478E+00   -2.7478E+00    1.984E+02%                1.86E+01
 PB-210 #A    2.1210E+01    2.1210E+01    3.634E+01%                2.44E+01
 PB-212       4.9443E+00    4.9443E+00    1.453E+01%                1.55E+00
 PB-214       5.5613E+00    5.5613E+00    1.263E+01%                1.98E+00
 BI-207 #A    1.4919E-01    1.4919E-01    9.183E+01%                7.86E-01
 BI-212 #A    7.5436E+00    7.5436E+00    4.354E+01%                9.93E+00
 BI-214       5.6317E+00    5.6317E+00    1.496E+01%                1.78E+00
 BI-210M#A    1.5223E-01    1.5223E-01    7.572E+01%                1.14E+00
 RA-224 #A   -1.7067E+01   -1.7067E+01    5.225E+01%                2.91E+01
 AC-228       4.0546E+00    4.0546E+00    2.290E+01%                3.30E+00
 TH-227 #A   -3.3540E+00   -3.3540E+00    6.976E+01%                7.76E+00
 TH-229  A   -5.6974E-01   -5.6974E-01    2.600E+02%                1.22E+01
 TH-234  A    1.0521E+01    1.0521E+01    7.088E+01%                2.18E+01
 PA-231 #A    7.6092E-01    7.6092E-01    3.799E+02%                2.34E+01
 PA-233 #A   -6.3533E-02   -6.3533E-02    4.029E+02%                1.83E+00
 PA-234 #A   -1.1627E+00   -1.1627E+00    8.304E+01%                3.23E+00
 PA-234M#A   -9.8293E+00   -9.8293E+00    5.338E+02%                1.21E+02
 U-235  #A    2.1094E+00    2.1094E+00    6.143E+01%                4.21E+00
 AM-241 #A    5.7046E-01    5.7046E-01    1.029E+02%                1.99E+00
 Np-237 #A    2.5977E+00    2.5977E+00    5.272E+01%                4.46E+00
 Ir-192 #A    6.4154E-01    6.4154E-01    2.082E+01%                8.34E-01
 Cs-136 #A   -6.8010E-03   -6.8011E-03    3.548E+02%                8.71E-01
 Np-239 #A    1.6850E-01    1.6852E-01    3.765E+02%                2.22E+00
 Nd-147 #A    4.5044E-02    4.5044E-02    3.725E+03%                6.23E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     1.283E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 1.2826289E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140350 
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5151-A-21-C 
             Detector: Ge9 S/N100228730   
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-21-C
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 11:54         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 11:54:38      Real Time: 1803   sec
        Analysis Time: 2/5/2014 12:25         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-01-12_0513.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.182E-01          153.4     1.408E+00    1.409E+00    5.009E+00
NA-22     -8.546E-03         3222.0     2.754E-01    2.754E-01    1.043E+00
K-40       1.553E+02            5.9     9.235E+00    1.218E+01    8.596E+00
Sc-46      5.972E-01           29.9     1.783E-01    1.809E-01    9.139E-01
CR-51      1.586E+00           96.0     1.523E+00    1.525E+00    5.190E+00
MN-54     -2.473E-01          331.3     8.194E-01    8.195E-01    9.956E-01
FE-59     -1.395E-01          349.0     4.868E-01    4.868E-01    1.783E+00
Co-56      1.796E-01          139.9     2.513E-01    2.514E-01    7.791E-01
CO-57      2.074E-01           64.6     1.339E-01    1.343E-01    4.419E-01
CO-58     -4.917E-02          454.0     2.232E-01    2.233E-01    8.200E-01
CO-60      1.207E-01          119.2     1.440E-01    1.441E-01    1.096E+00
ZN-65     -6.485E-01          130.8     8.480E-01    8.486E-01    2.923E+00
NB-94      1.295E-01          180.0     2.331E-01    2.332E-01    8.264E-01
ZR-95      7.288E-03         5982.0     4.360E-01    4.360E-01    1.604E+00
NB-95     -1.504E-01          158.5     2.385E-01    2.386E-01    8.424E-01
RU-103    -4.579E-02          422.9     1.936E-01    1.936E-01    7.014E-01
RH-106    -1.344E-01          137.1     1.843E-01    1.844E-01    7.309E+00
AG-108M   -1.622E-02          781.3     1.268E-01    1.268E-01    4.799E-01
AG-110M    0.000E+00         1000.0     7.451E-02    7.451E-02    1.452E+00
SN-113     4.900E-03         3645.0     1.786E-01    1.786E-01    6.757E-01
SB-124    -2.560E-02          821.4     2.103E-01    2.103E-01    7.659E-01
SB-125     4.088E-01          139.4     5.700E-01    5.704E-01    1.830E+00
I-131      2.504E-02          550.6     1.379E-01    1.379E-01    5.130E-01
Gd-153    -5.310E-01          105.2     5.586E-01    5.595E-01    1.880E+00
Ga-68      2.165E+00          433.0     9.375E+00    9.376E+00    3.457E+01
Tc-99m     8.045E-03         2061.0     1.658E-01    1.658E-01    5.795E-01
BA-133    -1.706E-01          164.9     2.812E-01    2.814E-01    9.801E-01
CS-134     0.000E+00          577.4     4.158E-02    4.158E-02    2.644E+00
CS-137    -4.372E-02          614.9     2.688E-01    2.689E-01    9.738E-01
CE-139    -4.250E-02          335.5     1.426E-01    1.427E-01    5.024E-01
Ba-140     4.176E-01          110.2     4.599E-01    4.605E-01    2.690E+00
La-140     1.062E-01           88.8     9.423E-02    9.440E-02    1.120E+00
CE-141    -1.116E-01          283.1     3.159E-01    3.159E-01    1.090E+00
CE-144     1.072E-01         1201.0     1.287E+00    1.287E+00    4.489E+00
PM-144     5.469E-02          177.7     9.718E-02    9.723E-02    8.275E-01
EU-152     2.038E-01          141.2     2.878E-01    2.880E-01    2.125E+00
EU-154     1.125E-01          625.3     7.034E-01    7.034E-01    9.661E+00
EU-155     1.296E+00           25.4     3.290E-01    3.366E-01    2.243E+00
HF-181     7.881E-02          276.6     2.179E-01    2.180E-01    8.937E-01
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Ta-182     3.222E+00           30.4     9.799E-01    9.930E-01    2.767E+00
Hg-203     1.764E-02          995.1     1.755E-01    1.755E-01    6.300E-01
TL-208     1.796E+00           15.4     2.766E-01    2.919E-01    5.162E-01
pm-146     2.726E-01          142.0     3.872E-01    3.875E-01    2.121E+00
y-88      -1.589E-01          176.5     2.804E-01    2.805E-01    9.965E-01
Cd-113m    3.737E+03           71.4     2.667E+03    2.678E+03    8.872E+03
Cd-109     4.480E+00           88.5     3.964E+00    3.972E+00    1.330E+01
PB-210     1.953E+01           33.8     6.610E+00    6.709E+00    1.585E+01
PB-212     5.680E+00           16.1     9.155E-01    9.864E-01    1.772E+00
PB-214     6.626E+00           12.9     8.544E-01    9.211E-01    1.619E+00
BI-207     1.015E-02          143.2     1.455E-02    1.455E-02    7.112E-01
BI-212     5.540E+00           50.8     2.815E+00    2.829E+00    8.913E+00
BI-214     6.655E+00           10.3     6.832E-01    7.657E-01    1.211E+00
BI-210M   -9.824E-02          365.6     3.592E-01    3.592E-01    1.256E+00
RA-224    -6.671E+00          111.2     7.420E+00    7.432E+00    2.489E+01
AC-228     9.321E+00           12.0     1.122E+00    1.219E+00    9.956E-01
TH-227    -2.006E-01         1385.0     2.778E+00    2.778E+00    9.466E+00
TH-229    -9.647E-01          357.6     3.449E+00    3.450E+00    1.203E+01
TH-234     5.161E+00           49.1     2.536E+00    2.550E+00    1.682E+01
PA-231     2.232E+00           91.5     2.041E+00    2.045E+00    2.065E+01
PA-233     3.906E-01           89.8     3.507E-01    3.513E-01    1.482E+00
PA-234    -6.790E-01          124.0     8.420E-01    8.427E-01    2.855E+00
PA-234M    2.061E+01           55.0     1.134E+01    1.139E+01    1.138E+02
U-235      1.057E+00           78.6     8.309E-01    8.327E-01    3.894E+00
AM-241    -6.466E-01           99.9     6.462E-01    6.471E-01    2.173E+00
Np-237     3.192E+00           38.1     1.216E+00    1.229E+00    3.852E+00
Ir-192     9.753E-01           17.8     1.736E-01    1.830E-01    6.806E-01
Cs-136     3.029E-03         6731.0     2.039E-01    2.039E-01    7.686E-01
Np-239    -4.427E-01          147.9     6.546E-01    6.552E-01    2.230E+00
Nd-147     7.459E-01           38.5     2.870E-01    2.901E-01    5.655E+00
-----------------------------------------------------------------------------
Total      3.999E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Sample description                                             
      98415_Gamma_160-5151-A-21-C                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140350.An1

 Acquisition information
        Start time:                 2/5/2014 11:54:38 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 11:54:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-01-12_0513.PBC
                                                 1/12/2014 5:13:34 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1320

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.37       38.  33.84   0.88  2.577E-02    46.54   4.250  1.953E+01 PB210 
    63.36       21.  66.42   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  7.661E+00 TH234 
    77.24       98.  25.02   1.11  4.682E-02
    80.99        3. 564.06   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    86.49       38.  38.10   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.362E+00 EU155 
    87.11       60.  25.39   1.04  5.010E-02    86.54  30.700  2.183E+00 EU155 
    88.04       15.  88.49   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    90.04       35.  38.48   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    93.27       35.  47.94   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584  6.723E+00 TH234 
    95.43       18.  72.42   1.04  5.156E-02
   101.80        3. 391.68   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.20  21.800  1.471E-01 Gd153 
   104.20        9. 143.96   1.05  5.307E-02   103.70  24.000    PBC<MDA Np239 
   120.60       17.  64.55   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
   121.51        9. 141.20   1.07  5.305E-02
   133.03        2. 584.16   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.02  43.300  5.341E-02 HF181 
   162.70       11. 110.15   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.524E+00 U235  
                                               162.66   6.220  2.055E+00 Ba140 
   162.80       14.  78.61   1.11  4.676E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.233E+00 U235  
   202.02        8.  94.22   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   238.35      171.  15.59   1.16  3.735E-02   238.63  43.300  5.680E+00 PB212 
   262.93       14.  71.37   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.29       12.  81.75   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   281.12        1. 995.06   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   294.97       67.  17.80   1.23  3.225E-02   295.09  19.300  5.543E+00 PB214 
                                               295.95  30.160  3.831E+00 Ir192 
                                               295.95  30.160  3.831E+00 Ir192 
   295.00      104.  13.61   0.46  3.232E-02   295.09  19.300  9.277E+00 PB214 
                                               295.95  30.160  5.948E+00 Ir192 
   299.24        9.  91.45   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.584E+00 PA231 
                                               300.18   6.200  2.613E+00 PA233 
                                               300.07   2.460  6.584E+00 PA231 
                                               300.18   6.200  2.613E+00 PA233 
   299.38       10.  89.77   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.730E+00 PA231 
                                               300.18   6.200  2.671E+00 PA233 
   299.77       36.  30.11   0.37  3.195E-02
   319.75        9.  96.03   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.62       10.  88.76   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.16       47.  19.92   0.44  2.940E-02   338.32  12.010  7.447E+00 AC228 
   345.73        2. 402.07   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
                                               345.83  15.070  2.627E-01 HF181 
   351.82      137.  12.10   1.38  2.861E-02   351.93  37.600  6.626E+00 PB214 
   360.61        1. 550.64   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   427.76        2. 333.35   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   476.89        4. 153.38   1.39  2.301E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  9.182E-01 BE7   
   477.05        4. 177.71   1.39  2.304E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  8.381E-01 BE7   
   481.78        2. 430.61   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  5.804E-02 HF181 
   512.00        4. 224.31   1.42  2.188E-02   511.86  20.000    PBC<MDA RH106 
   583.22       54.  14.14   1.04  1.989E-02   583.02  84.500  1.796E+00 TL208 
   599.85        3. 175.66   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.15      106.   9.17   1.23  1.925E-02   609.31  46.090  6.655E+00 BI214 
                                               610.30   5.750  5.341E+01 RU103 
                                               610.30   5.750  5.341E+01 RU103 
   609.22      101.  11.15   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.061E+01 RU103 
   617.93        3. 220.19   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   634.94        3. 181.67   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   703.00        4. 180.05   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.42       13.  50.81   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.17        4. 142.05   1.61  1.671E-02   735.72  22.500    PBC<MDA pm146 
   767.73       11.  55.02   1.63  1.620E-02   766.41   0.294    PBC<MDA PA234M
   848.00        1. 556.48   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   863.09        2. 278.25   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   880.10        2. 223.10   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   889.38        1. 446.57   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   910.98       69.  12.04   0.66  1.418E-02   911.07  29.000  9.321E+00 AC228 
   965.13        2. 425.87   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.87       26.  30.84   1.79  1.352E-02   968.97  17.460  6.143E+00 AC228 
  1004.66        1. 751.08   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1050.15        3. 228.76   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.61        3. 197.68   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1078.06        1. 432.99   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.11       24.  30.41   1.90  1.205E-02  1120.29  15.100  6.365E+00 BI214 
                                              1120.55  99.987  1.124E+00 Sc46  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                              1121.30  34.900  3.222E+00 Ta182 
                                              1121.30  34.900  3.222E+00 Ta182 
  1120.12       25.  29.86   1.90  1.206E-02  1120.29  15.100  6.460E+00 BI214 
                                              1120.55  99.987  1.138E+00 Sc46  
                                              1121.30  34.900  3.263E+00 Ta182 
  1120.34       31.  21.19   1.77  1.206E-02  1120.29  15.100  9.600E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.86        5. 119.25   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1188.94        1. 511.63   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  3.809E-01 Ta182 
  1238.71        5. 139.92   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1408.50        6.  73.26   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.48      299.   5.78   1.49  9.751E-03  1460.83  10.670  1.553E+02 K40   
  1764.35        9.  37.55   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.55    77.24       130.        98. 2.084E+03   19.41   1.105  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.13    46.37        38.        38.     0.021    33.84   0.884 
 TH-227    199.24    49.90        65.        -4.    -0.002   323.95   1.001s
 AM-241    237.80    59.54       109.       -15.    -0.008    99.94   1.010s
 TH-234    253.05    63.36        83.        21.     0.011    66.42   1.014s
 BA-133    323.56    80.99       135.         3.     0.002   564.06   1.031s
 Np-237    345.55    86.49        84.        38.     0.021    38.10   1.036D
 EU-155    348.03    87.11        87.        60.     0.034    25.39   1.036 
 Cd-109    351.75    88.04        86.        15.     0.009    88.49   1.038D
 Nd-147    359.73    90.04        74.        35.     0.020    38.48   1.041s
 TH-234    381.32    95.43        75.        18.     0.010    72.42   1.042 
 AC-228    372.67    93.27       122.        35.     0.019    47.94   1.043 
 Gd-153    388.20    97.15       117.       -15.    -0.008   105.19   1.047s
 Np-239    398.90    99.83        86.        -3.    -0.002   440.23   1.049s
 Gd-153    406.79   101.80        70.         3.     0.002   391.68   1.052s
 Np-239    416.39   104.20        79.         9.     0.005   143.96   1.053s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    423.73   106.04        97.       -10.    -0.005   147.87   1.055s
 EU-152    485.59   121.51        77.         9.     0.005   141.20   1.070s
 CO-57     481.96   120.60        51.        17.     0.009    64.55   1.070s
 EU-154    491.81   123.06       109.       -13.    -0.007   116.81   1.071s
 PA-234    525.45   131.48        96.       -11.    -0.006   124.01   1.079s
 HF-181    531.65   133.03        79.         2.     0.001   584.16   1.081s
 U-235     564.63   141.28        60.        -4.    -0.002   265.05   1.091s
 CE-141    581.33   145.45        92.        -5.    -0.003   283.11   1.092s
 Ba-140    650.30   162.70        65.        11.     0.006   110.15   1.108s
 U-235     650.70   162.80        52.        14.     0.008    78.61   1.109s
 CE-139    654.15   163.66        46.        -3.    -0.002   335.53   1.111s
 TH-229    773.72   193.56        67.        -3.    -0.002   357.56   1.137s
 U-235     807.56   202.02        23.         8.     0.004    94.22   1.148 
 TH-229    842.37   210.73        64.        -5.    -0.003   246.19   1.153s
 PB-212    952.85   238.35       110.       165.     0.092    15.59   1.159 
 RA-224    957.96   239.63       197.       -18.    -0.010   111.22   1.181s
 EU-152    978.45   244.75        85.       -14.    -0.008    96.64   1.185s
 TH-227   1024.63   256.30        76.        -9.    -0.005   145.16   1.195s
 Cd-113m  1051.14   262.93        43.        14.     0.008    71.37   1.202s
 BI-210M  1061.69   265.57        61.        -3.    -0.002   365.61   1.204s
 TL-208   1108.58   277.29        40.        12.     0.007    81.75   1.214 
 Hg-203   1123.91   281.12        37.         1.     0.000   995.06   1.216s
 PB-214   1179.42   295.00        28.       104.     0.058    13.61   0.457s
 Ir-192   1179.30   294.97        38.        67.     0.037    17.80   1.231s
 PB-212   1198.47   299.77        18.        36.     0.020    30.11   0.374s
 PA-231   1196.35   299.24        32.         9.     0.005    91.45   1.235s
 PA-233   1196.91   299.38        32.        10.     0.005    89.77   1.235s
 PA-231   1205.57   301.54        45.        -2.    -0.001   393.45   1.237s
 Ba-140   1218.80   304.85        58.        -2.    -0.001   618.69   1.240s
 BI-210M  1218.99   304.90        58.        -2.    -0.001   618.67   1.240s
 CR-51    1278.39   319.75        30.         9.     0.005    96.03   1.253s
 La-140   1313.87   328.62        34.        10.     0.006    88.76   1.261s
 AC-228   1352.01   338.16        15.        47.     0.026    19.92   0.436s
 Cs-136   1359.00   339.90        49.        -6.    -0.004   160.38   1.272s
 EU-152   1377.88   344.62        33.        -2.    -0.001   446.10   1.275s
 HF-181   1382.29   345.73        33.         2.     0.001   402.07   1.276s
 PB-214   1406.64   351.82        38.       128.     0.071    12.10   1.376 
 BA-133   1423.84   356.12        37.        -5.    -0.003   164.89   1.285s
 I-131    1441.80   360.61        15.         1.     0.001   550.64   1.293s
 SB-125   1710.41   427.76        21.         2.     0.001   333.35   1.349s
 AG-108M  1722.31   430.74        13.        -1.     0.000   781.35   1.354s
 pm-146   1811.09   452.93        31.        -5.    -0.003   155.20   1.372s
 SB-125   1852.17   463.21        31.        -1.     0.000   941.93   1.380s
 PM-144   1907.56   477.05        19.         4.     0.002   177.71   1.392s
 BE-7     1906.89   476.89        17.         4.     0.002   153.38   1.392s
 HF-181   1926.47   481.78        33.         2.     0.001   430.61   1.396s
 La-140   1945.49   486.54        40.        -3.    -0.002   328.30   1.401s
 RU-103   1988.13   497.20        24.        -2.    -0.001   422.89   1.409s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2047.34   512.00        40.         4.     0.002   224.31   1.422s
 Nd-147   2122.81   530.86        30.        -3.    -0.002   278.54   1.438s
 CS-134   2252.22   563.22        22.        -3.    -0.002   239.15   1.466s
 BI-207   2273.01   568.41        24.        -3.    -0.002   207.37   1.471s
 TL-208   2332.25   583.22         8.        54.     0.030    14.14   1.036s
 SB-125   2398.77   599.85        16.         3.     0.002   175.66   1.497s
 SB-124   2408.96   602.40        26.        -1.     0.000   821.41   1.499s
 BI-214   2435.98   609.15        13.       106.     0.059     9.17   1.226 
 RU-103   2436.26   609.22        13.       101.     0.056    11.15   1.505s
 AG-108M  2456.32   614.24        28.        -1.    -0.001   669.84   1.509s
 PM-144   2471.09   617.93        16.         3.     0.001   220.19   1.512s
 RH-106   2486.04   621.67        22.        -5.    -0.003   151.29   1.515s
 SB-125   2539.13   634.94        17.         3.     0.002   181.67   1.526s
 CS-137   2645.93   661.63        27.        -1.    -0.001   614.94   1.548s
 PM-144   2784.61   696.30        24.        -1.    -0.001   640.17   1.576s
 NB-94    2811.40   703.00        23.         4.     0.002   180.05   1.581s
 EU-154   2898.67   724.81        36.        -8.    -0.005   108.58   1.598s
 ZR-95    2898.58   724.79        33.        -7.    -0.004   125.60   1.599s
 BI-212   2909.09   727.42        14.        13.     0.007    50.81   1.601s
 pm-146   2940.11   735.17        16.         4.     0.002   142.05   1.608s
 AG-110M  3052.07   763.15        24.        -6.    -0.003   128.89   1.631s
 NB-95    3060.47   765.25        22.        -4.    -0.002   158.53   1.632s
 PA-234M  3070.37   767.73        13.        11.     0.006    55.02   1.633s
 BI-212   3139.44   784.99        28.        -7.    -0.004   114.57   1.648s
 CS-134   3210.13   802.66        22.        -2.    -0.001   383.93   1.661s
 CO-58    3243.88   811.10        19.        -1.    -0.001   454.03   1.668s
 La-140   3261.55   815.51        16.        -3.    -0.002   204.14   1.672s
 MN-54    3336.48   834.24        28.        -7.    -0.004   218.80   1.687s
 Co-56    3391.52   848.00        15.         1.     0.001   556.48   1.696s
 TL-208   3451.92   863.09        16.         2.     0.001   278.25   1.707s
 PA-234   3519.96   880.10        11.         2.     0.001   223.10   1.722s
 Sc-46    3557.09   889.38        20.         1.     0.001   446.57   1.729s
 y-88     3585.64   896.51        21.        -4.    -0.002   176.47   1.736s
 AC-228   3643.52   910.98         0.        69.     0.038    12.04   0.656s
 AG-110M  3748.65   937.25        26.        -3.    -0.002   215.44   1.766s
 PA-234   3781.09   945.36        20.        -2.    -0.001   300.17   1.772s
 EU-152   3860.20   965.13        36.         2.     0.001   425.87   1.786s
 AC-228   3875.17   968.87        19.        26.     0.014    30.84   1.790s
 PA-234M  4005.90  1001.54        18.        -3.    -0.002   181.28   1.814s
 EU-154   4018.37  1004.66        18.         1.     0.000   751.08   1.816s
 Cs-136   4189.95  1047.54        23.        -1.    -0.001   494.08   1.848s
 RH-106   4200.40  1050.15        19.         3.     0.002   228.76   1.850s
 BI-207   4254.26  1063.61        11.         3.     0.001   197.68   1.860s
 Ga-68    4312.10  1078.06        17.         1.     0.001   432.99   1.870s
 FE-59    4401.05  1100.29        18.        -2.    -0.001   349.00   1.886s
 ZN-65    4465.12  1116.30        40.        -7.    -0.004   130.76   1.897s
 BI-214   4481.27  1120.34         8.        31.     0.017    21.19   1.775 
 Sc-46    4480.38  1120.12        15.        25.     0.014    29.86   1.901 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4480.35  1120.11        15.        24.     0.014    30.41   1.901s
 CO-60    4695.44  1173.86        16.         5.     0.003   119.25   1.938s
 Ta-182   4755.80  1188.94        21.         1.     0.001   511.63   1.949s
 Co-56    4955.00  1238.71        24.         5.     0.003   139.92   1.984s
 AG-110M  5534.19  1383.42        13.        -2.    -0.001   231.14   2.082s
 EU-152   5634.56  1408.50         7.         6.     0.003    73.26   2.097s
 K-40     5842.64  1460.48         8.       291.     0.162     5.78   1.492s
 La-140   6380.58  1594.87        10.        -1.    -0.001   458.03   2.215s
 SB-124   6762.68  1690.31         7.        -2.    -0.001   196.46   2.272s
 BI-214   7059.09  1764.35         9.         9.     0.005    37.55   2.314s
 Co-56    7072.09  1767.60        15.        -7.    -0.004    90.78   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.1818E-01                                      5.31E+01             
                           477.60 9.182E-01 &(  5.009E+00 1.53E+02 1.05E+01 G  
 
NA-22    C  -8.5464E-03                                      9.50E+02             
                          1274.53-8.546E-03 %(  1.043E+00 3.22E+03 9.99E+01 G  
 
K-40     N   1.5529E+02                                      4.66E+11             
                          1460.83 1.553E+02  (P 8.596E+00 5.78E+00 1.07E+01 G  
 
Sc-46    F   5.9719E-01                                      8.38E+01             
                           889.28 5.600E-02 ?(  9.139E-01 4.47E+02 1.00E+02 G  
                          1120.55 1.138E+00  (  9.526E-01 2.99E+01 1.00E+02 G  
 
CR-51    F   1.5861E+00                                      2.77E+01             
                           320.08 1.586E+00 &(  5.190E+00 9.60E+01 9.94E+00 G  
 
MN-54    C  -2.4731E-01                                      3.12E+02             
                           834.85-2.473E-01 ?(P 9.956E-01 2.19E+02 1.00E+02 G  
 
FE-59    F  -1.3948E-01                                      4.45E+01             
                          1099.25-1.395E-01 ?(  1.783E+00 3.49E+02 5.65E+01 G  
                          1291.60-2.054E-02 %   1.749E+00 2.12E+03 4.32E+01 G  
 
Co-56    C   1.7958E-01                                      7.73E+01             
                           846.77 3.762E-02 ?(  7.791E-01 5.56E+02 9.99E+01 G  
                          1238.28 3.943E-01 ?(  1.931E+00 1.40E+02 6.61E+01 G  
                          1037.84 0.000E+00 -   3.438E+00 1.00E+03 1.41E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1771.35-2.872E+00 +   8.939E+00 9.08E+01 1.55E+01  A 
 
CO-57    C   2.0742E-01                                      2.72E+02             
                           122.06 2.074E-01 &(  4.419E-01 6.46E+01 8.56E+01 G  
                           136.47 9.933E-02 %   4.631E+00 1.34E+03 1.07E+01 G  
 
CO-58    C  -4.9170E-02                                      7.09E+01             
                           810.78-4.917E-02 ?(  8.200E-01 4.54E+02 9.95E+01 G  
 
CO-60    F   1.2072E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  1.096E+00 1.00E+03 1.00E+02 G  
                          1173.24 2.415E-01 ?(  1.010E+00 1.19E+02 9.99E+01 G  
 
ZN-65    F  -6.4853E-01                                      2.44E+02             
                          1115.55-6.485E-01 &(  2.923E+00 1.31E+02 5.06E+01 G  
 
NB-94    I   1.2947E-01                                      7.41E+06             
                           702.63 1.295E-01 ?(  8.264E-01 1.80E+02 9.79E+01 G  
                           871.10 5.168E-03 %   5.268E-01 2.51E+03 9.99E+01 G  
 
ZR-95    I   7.2883E-03                                      6.40E+01             
                           756.73 7.288E-03 %(  1.604E+00 5.98E+03 5.45E+01 G  
                           724.20-5.040E-01 +   2.188E+00 1.26E+02 4.42E+01 G  
 
NB-95    I  -1.5044E-01                                      6.40E+01             
                           765.79-1.504E-01 ?(  8.424E-01 1.59E+02 9.98E+01 G  
 
RU-103   I  -4.5786E-02                                      3.93E+01             
                           497.05-4.579E-02 ?(  7.014E-01 4.23E+02 9.09E+01 G  
                           610.30 5.061E+01 ?   9.689E+00 1.11E+01 5.75E+00 GA 
 
RH-106   I  -1.3439E-01                                      3.74E+02             
                           621.92-1.372E+00 ?(  7.309E+00 1.51E+02 9.93E+00 G  
                          1050.36 7.742E+00 ?(  6.391E+01 2.29E+02 1.56E+00 G  
                           511.86 5.168E-01 ?   4.069E+00 2.24E+02 2.00E+01 GA 
 
AG-108M  C  -1.6223E-02                                      1.53E+05             
                           433.94-1.622E-02 ?(  4.799E-01 7.81E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.494E+00 1.00E+03 9.08E+01 G  
                           614.28-3.627E-02 +   8.801E-01 6.70E+02 8.98E+01 G  
 
SN-113   F   4.8998E-03                                      1.15E+02             
                           391.69 4.900E-03 %(  6.757E-01 3.65E+03 6.40E+01 G  
 
SB-124   F  -2.5598E-02                                      6.02E+01             
                           602.73-2.560E-02 ?(  7.659E-01 8.21E+02 9.83E+01 G  
                          1690.98-2.813E-01 +   2.069E+00 1.96E+02 4.78E+01 G  
                           722.79 0.000E+00 +   1.243E+01 1.00E+03 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   4.0881E-01                                      1.01E+03             
                           427.88 1.514E-01 &(  1.830E+00 3.33E+02 2.96E+01 G  
                           600.50 5.338E-01 ?(  3.369E+00 1.76E+02 1.79E+01 G  
                           635.89 8.851E-01 &(  5.768E+00 1.82E+02 1.13E+01 G  
                           463.37-1.910E-01 +   6.500E+00 9.42E+02 1.05E+01 G  
 
I-131    I   2.5042E-02                                      8.02E+00             
                           364.48 2.504E-02 &(  5.130E-01 5.51E+02 8.17E+01 G  
                           284.30 0.000E+00 -   1.236E+01 1.00E+03 6.14E+00 G  
                           636.97 4.331E-02 %   9.184E+00 5.65E+03 7.17E+00 G  
 
Gd-153   F  -5.3100E-01                                      2.42E+02             
                            97.50-5.310E-01 ?(  1.880E+00 1.05E+02 3.00E+01 G  
                           103.20 1.471E-01 +   2.008E+00 3.92E+02 2.18E+01 G  
 
Ga-68    C   2.1652E+00                                      4.71E-02             
                          1077.40 2.165E+00 &(  3.457E+01 4.33E+02 3.30E+00 G  
 
Tc-99m   I   8.0452E-03                                      2.51E-01             
                           140.51 8.045E-03 &(  5.795E-01 2.06E+03 8.93E+01 G  
 
BA-133   F  -1.7055E-01                                      3.85E+03             
                           356.00-1.705E-01 ?(  9.801E-01 1.65E+02 6.20E+01 G  
                           302.85 2.738E-04 %   3.169E+00 3.23E+05 1.83E+01 G  
                           383.84 1.243E-01 %   6.525E+00 1.45E+03 8.94E+00 GA 
                            80.99 9.880E-02 &   1.918E+00 5.64E+02 3.41E+01 GA 
 
CS-137   I  -4.3720E-02                                      1.10E+04             
                           661.66-4.372E-02 ?(  9.738E-01 6.15E+02 8.52E+01 G  
 
CE-139   F  -4.2498E-02                                      1.38E+02             
                           165.85-4.250E-02 &(  5.024E-01 3.36E+02 7.99E+01 G  
 
Ba-140   I   4.1756E-01                                      1.28E+01             
                           537.26 0.000E+00 ?(  2.690E+00 1.00E+03 2.44E+01 G  
                           162.66 2.055E+00 &(  7.684E+00 1.10E+02 6.22E+00 G  
                           304.85-7.208E-01 +   1.570E+01 6.19E+02 4.29E+00 G  
 
La-140   I   1.0616E-01                                      1.28E+01             
                          1596.21-6.425E-02 ?(  1.120E+00 4.58E+02 9.54E+01 G  
                           487.02-1.489E-01 +   1.729E+00 3.28E+02 4.55E+01 G  
                           328.76 9.070E-01 ?(  2.725E+00 8.88E+01 2.03E+01 G  
                           815.77-4.483E-01 +   3.307E+00 2.04E+02 2.33E+01 G  
 
CE-141   I  -1.1158E-01                                      3.25E+01             
                           145.44-1.116E-01 ?(  1.090E+00 2.83E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I   1.0720E-01                                      2.85E+02             
                           133.54 1.072E-01 &(  4.489E+00 1.20E+03 1.11E+01 G  
 
PM-144   C   5.4688E-02                                      3.63E+02             
                           696.54-3.549E-02 ?(  8.275E-01 6.40E+02 9.90E+01 G  
                           618.06 7.908E-02 ?(  6.311E-01 2.20E+02 9.91E+01 G  
                           476.81 2.097E-01 ?(  1.329E+00 1.78E+02 4.20E+01 G  
 
EU-152   F   2.0383E-01                                      4.94E+03             
                           344.29-1.331E-01 ?(  2.125E+00 4.46E+02 2.65E+01 G  
                          1112.07-5.361E-02 %   7.145E+00 3.54E+03 1.36E+01 G  
                           121.78 3.323E-01 &(  1.602E+00 1.41E+02 2.86E+01 G  
                           778.92 3.157E-02 %   6.338E+00 5.40E+03 1.29E+01 G  
                           964.11 5.638E-01 ?(  8.562E+00 4.26E+02 1.46E+01 G  
                           244.69-2.798E+00 +   9.105E+00 9.66E+01 7.58E+00 G  
                          1408.00 1.639E+00 ?   4.026E+00 7.33E+01 2.10E+01 GA 
 
EU-154   I   1.1248E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  9.661E+00 1.00E+03 1.23E+01 G  
                           123.10-3.344E-01 +   1.320E+00 1.17E+02 4.08E+01 G  
                          1274.54-2.021E-02 %   2.738E+00 3.53E+03 3.52E+01 G  
                           723.36-1.334E+00 &   4.959E+00 1.09E+02 2.02E+01 G  
                          1004.77 1.891E-01 &(  5.265E+00 7.51E+02 1.80E+01 G  
                           996.33 0.000E+00 -   2.920E+00 1.00E+03 1.06E+01 G  
 
EU-155   I   1.2958E+00                                      1.81E+03             
                           105.31 1.153E-02 %(  2.243E+00 5.56E+03 2.12E+01 G  
                            86.54 2.183E+00  (  1.672E+00 2.54E+01 3.07E+01 G  
 
HF-181   F   7.8806E-02                                      4.24E+01             
                           482.00 5.804E-02 &(  8.937E-01 4.31E+02 8.05E+01 G  
                           133.02 5.341E-02 ?(  1.088E+00 5.84E+02 4.33E+01 G  
                           345.83 2.627E-01 ?(  3.773E+00 4.02E+02 1.51E+01 G  
                           136.30 1.001E-01 %   7.689E+00 2.18E+03 5.85E+00 G  
 
Ta-182   F   3.2220E+00                                      1.14E+02             
                          1121.30 3.222E+00 ?(  2.767E+00 3.04E+01 3.49E+01 G  
                          1221.41-2.388E-02 %   3.740E+00 4.13E+03 2.70E+01 G  
                          1189.05 3.809E-01 -   7.133E+00 5.12E+02 1.62E+01 G  
 
Hg-203   F   1.7638E-02                                      4.66E+01             
                           279.20 1.764E-02 &(  6.300E-01 9.95E+02 8.15E+01 G  
 
TL-208   N   1.7962E+00                                      6.98E+02             
                           583.02 1.796E+00  (P 5.162E-01 1.41E+01 8.45E+01 G  
                           277.28 3.063E+00 +   8.414E+00 8.17E+01 6.31E+00 G  
                           860.56 6.415E-01 -   6.518E+00 2.78E+02 1.24E+01 G  

Page 695 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C   2.7259E-01                                      2.02E+03             
                           747.16 3.723E-02 %(  2.121E+00 1.52E+03 3.40E+01 G  
                           735.72 6.282E-01 &(  3.164E+00 1.42E+02 2.25E+01 G  
                           453.88-1.881E-01 &   1.020E+00 1.55E+02 6.50E+01 G  
 
y-88     F  -1.5889E-01                                      1.07E+02             
                           898.04-1.589E-01 ?(  9.965E-01 1.76E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      3.7370E+03                                      5.33E+03             
                           263.70 3.737E+03  (  8.872E+03 7.14E+01 6.00E-03   K
 
Cd-109   F   4.4796E+00                                      4.53E+02             
                            88.04 4.480E+00  (  1.330E+01 8.85E+01 3.79E+00 G  
 
PB-210   N   1.9532E+01                                      8.14E+03             
                            46.54 1.953E+01  (  1.585E+01 3.38E+01 4.25E+00 G  
 
PB-212   N   5.6798E+00                                      6.98E+02             
                           238.63 5.680E+00  (P 1.772E+00 1.56E+01 4.33E+01 G  
                           300.03 1.882E+01 +   1.177E+01 3.01E+01 3.28E+00 GA 
 
PB-214   N   6.6257E+00                                      5.84E+05             
                           351.93 6.626E+00  (P 1.619E+00 1.21E+01 3.76E+01 G  
                           295.09 9.277E+00 + P 2.432E+00 1.36E+01 1.93E+01 G  
                           242.00-2.817E-01 % P 1.305E+01 2.88E+03 7.43E+00 GA 
 
BI-207   C   1.0154E-02                                      1.18E+04             
                           569.70-9.626E-02 ?(  7.112E-01 2.07E+02 9.77E+01 G  
                          1063.66 1.498E-01 ?(  1.086E+00 1.98E+02 7.45E+01 G  
 
BI-212   N   5.5397E+00                                      6.98E+02             
                           727.17 5.540E+00 &(  8.913E+00 5.08E+01 7.55E+00 G  
                           785.42-1.892E+01 -   7.478E+01 1.15E+02 1.28E+00 GA 
 
BI-214   N   6.6548E+00                                      5.84E+05             
                           609.31 6.655E+00  (P 1.211E+00 9.17E+00 4.61E+01 G  
                          1120.29 9.600E+00 + P 4.727E+00 2.12E+01 1.51E+01 G  
                          1764.49 3.778E+00 - P 7.075E+00 3.75E+01 1.54E+01 G  
 
BI-210M  T  -9.8238E-02                                      1.10E+09             
                           265.83-9.824E-02 ?(  1.256E+00 3.66E+02 5.00E+01 G  
                           304.90-1.104E-01 +   2.405E+00 6.19E+02 2.80E+01 G  
 
RA-224   N  -6.6708E+00                                      6.98E+02             
                           240.99-6.671E+00 ?(  2.489E+01 1.11E+02 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   9.3210E+00                                      2.10E+03             
                           911.07 9.321E+00  (  9.956E-01 1.20E+01 2.90E+01 G  
                           968.97 6.143E+00 -   5.463E+00 3.08E+01 1.75E+01 G  
                           338.32 7.447E+00 -   3.234E+00 1.99E+01 1.20E+01 G  
                            93.35 6.731E+00 -   1.047E+01 4.79E+01 5.56E+00 XA 
 
TH-227   N  -2.0056E-01                                      7.95E+03             
                           235.97-2.006E-01 %(  9.466E+00 1.39E+03 1.23E+01 G  
                            50.14-8.544E-01 &   9.646E+00 3.24E+02 8.00E+00 G  
                           256.24-1.945E+00 +   9.651E+00 1.45E+02 7.00E+00 G  
 
TH-229   N  -9.6472E-01                                      2.68E+06             
                           193.51-9.647E-01 ?(  1.203E+01 3.58E+02 4.40E+00 G  
                           210.85-2.144E+00 +   1.833E+01 2.46E+02 2.99E+00 G  
 
TH-234   N   5.1610E+00                                      1.63E+12             
                            63.29 7.661E+00 &(  1.682E+01 6.64E+01 3.81E+00 G  
                            92.59 3.455E+00 ?(  8.317E+00 7.24E+01 5.58E+00 G  
 
PA-231   N   2.2320E+00                                      1.20E+07             
                           302.65-1.486E+00 ?(  2.065E+01 3.93E+02 2.88E+00 G  
                           300.07 6.584E+00  (  2.044E+01 9.14E+01 2.46E+00 G  
 
PA-233   C   3.9064E-01                                      7.82E+08             
                           312.01-2.057E-03 %(  1.482E+00 1.99E+04 3.60E+01 G  
                           300.18 2.671E+00  (  8.128E+00 8.98E+01 6.20E+00 G  
 
PA-234   N  -6.7896E-01                                      1.63E+12             
                           131.29-6.790E-01 ?(  2.855E+00 1.24E+02 1.80E+01 G  
                           946.02-6.440E-01 +   7.019E+00 3.00E+02 1.34E+01 G  
                           569.47 0.000E+00 +   9.309E+00 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   1.051E+01 1.00E+03 9.60E+00 G  
                           880.53 1.432E+00 ?   1.177E+01 2.23E+02 6.00E+00 GA 
 
PA-234M  N   2.0613E+01                                      1.63E+12             
                          1001.00-1.756E+01 ?(  1.138E+02 1.81E+02 8.37E-01 G  
                           766.41 1.293E+02 ?(  2.280E+02 5.50E+01 2.94E-01 G  
 
U-235    N   1.0571E+00                                      2.57E+11             
                           143.79-4.219E-01 ?(  3.894E+00 2.65E+02 1.10E+01 G  
                           205.33 2.086E+00 ?(  6.718E+00 9.42E+01 5.01E+00 G  
                           163.38 3.233E+00 ?(  8.502E+00 7.86E+01 5.08E+00 G  
 
AM-241   T  -6.4661E-01                                      1.58E+05             
                            59.54-6.466E-01 &(  2.173E+00 9.99E+01 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   3.1923E+00                                      2.14E+06             
                            86.49 3.192E+00  (  3.852E+00 3.81E+01 1.31E+01 G  
 
Ir-192   F   9.7525E-01                                      7.40E+01             
                           316.49-1.424E-02 %(  6.806E-01 1.34E+03 8.70E+01 G  
                           468.06-7.774E-03 %   1.071E+00 3.70E+03 5.18E+01 G  
                           308.44-3.067E-02 %   1.324E+00 1.17E+03 3.18E+01 G  
                           295.95 3.831E+00 ?(  1.790E+00 1.78E+01 3.02E+01 G  
 
Cs-136   F   3.0287E-03                                      1.30E+01             
                           818.50 3.029E-03 %(  7.686E-01 6.73E+03 1.00E+02 G  
                          1048.07-7.552E-02 +   1.359E+00 4.94E+02 8.00E+01 G  
                           340.57-2.587E-01 +   1.435E+00 1.60E+02 4.69E+01 G  
 
Np-239   T  -4.4270E-01                                      2.36E+00             
                           103.70 3.919E-01 ?   1.927E+00 1.44E+02 2.40E+01 X  
                           106.13-4.427E-01 ?(  2.230E+00 1.48E+02 2.27E+01 G  
                            99.50-2.119E-01 +   3.237E+00 4.40E+02 1.50E+01 X  
 
Nd-147       7.4586E-01                                      1.11E+01             
                           531.00-5.699E-01 ?(  5.655E+00 2.79E+02 1.30E+01 G  
                            91.10 1.350E+00 ?(  1.643E+00 3.85E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.90        65.        -4.    -0.002   323.95  -8.544E-01   
 AM-241      59.54       109.       -15.    -0.008    99.94  -6.466E-01   
 TH-234      63.36        83.        21.     0.011    66.42   7.661E+00   
 BA-133      80.99       135.         3.     0.002   564.06   9.880E-02   
 EU-155      87.11        87.        60.     0.034    25.39   2.183E+00   
 Nd-147      90.04        74.        35.     0.020    38.48   1.350E+00   
 TH-234      95.43        75.        18.     0.010    72.42   3.455E+00   
 Gd-153      97.15       117.       -15.    -0.008   105.19  -5.310E-01   
 Np-239      99.83        86.        -3.    -0.002   440.23  -2.119E-01   
 Gd-153     101.80        70.         3.     0.002   391.68   1.471E-01   
 Np-239     104.20        79.         9.     0.005   143.96   3.919E-01   
 Np-239     106.04        97.       -10.    -0.005   147.87  -4.427E-01   
 EU-152     121.51        77.         9.     0.005   141.20   3.323E-01   
 CO-57      120.60        51.        17.     0.009    64.55   2.074E-01   
 EU-154     123.06       109.       -13.    -0.007   116.81  -3.344E-01   
 PA-234     131.48        96.       -11.    -0.006   124.01  -6.790E-01   
 HF-181     133.03        79.         2.     0.001   584.16   5.341E-02   
 U-235      141.28        60.        -4.    -0.002   265.05  -4.219E-01   
 CE-141     145.45        92.        -5.    -0.003   283.11  -1.116E-01   
 Ba-140     162.70        65.        11.     0.006   110.15   2.055E+00   
 U-235      162.80        52.        14.     0.008    78.61   3.233E+00   
 CE-139     163.66        46.        -3.    -0.002   335.53  -4.250E-02   
 TH-229     193.56        67.        -3.    -0.002   357.56  -9.647E-01   
 U-235      202.02        23.         8.     0.004    94.22   2.086E+00   
 TH-229     210.73        64.        -5.    -0.003   246.19  -2.144E+00   
 RA-224     239.63       197.       -18.    -0.010   111.22  -6.671E+00   
 EU-152     244.75        85.       -14.    -0.008    96.64  -2.798E+00   
 TH-227     256.30        76.        -9.    -0.005   145.16  -1.945E+00   
 Cd-113m    262.93        43.        14.     0.008    71.37   3.737E+03   
 BI-210M    265.57        61.        -3.    -0.002   365.61  -9.824E-02   
 Hg-203     281.12        37.         1.     0.000   995.06   1.764E-02   
 Ir-192     294.97        38.        67.     0.037    17.80   3.831E+00   
 PA-231     299.24        32.         9.     0.005    91.45   6.584E+00   
 PA-233     299.38        32.        10.     0.005    89.77   2.671E+00   
 PA-231     301.54        45.        -2.    -0.001   393.45  -1.486E+00   
 Ba-140     304.85        58.        -2.    -0.001   618.69  -7.208E-01   
 BI-210M    304.90        58.        -2.    -0.001   618.67  -1.104E-01   
 CR-51      319.75        30.         9.     0.005    96.03   1.586E+00   
 La-140     328.62        34.        10.     0.006    88.76   9.070E-01   
 Cs-136     339.90        49.        -6.    -0.004   160.38  -2.587E-01   
 EU-152     344.62        33.        -2.    -0.001   446.10  -1.331E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     345.73        33.         2.     0.001   402.07   2.627E-01   
 BA-133     356.12        37.        -5.    -0.003   164.89  -1.705E-01   
 I-131      360.61        15.         1.     0.001   550.64   2.504E-02   
 SB-125     427.76        21.         2.     0.001   333.35   1.514E-01   
 AG-108M    430.74        13.        -1.     0.000   781.35  -1.622E-02   
 pm-146     452.93        31.        -5.    -0.003   155.20  -1.881E-01   
 SB-125     463.21        31.        -1.     0.000   941.93  -1.910E-01   
 PM-144     477.05        19.         4.     0.002   177.71   2.097E-01   
 BE-7       476.89        17.         4.     0.002   153.38   9.182E-01   
 HF-181     481.78        33.         2.     0.001   430.61   5.804E-02   
 La-140     486.54        40.        -3.    -0.002   328.30  -1.489E-01   
 RU-103     497.20        24.        -2.    -0.001   422.89  -4.579E-02   
 RH-106     512.00        40.         4.     0.002   224.31   5.168E-01   
 Nd-147     530.86        30.        -3.    -0.002   278.54  -5.699E-01   
 CS-134     563.22        22.        -3.    -0.002   239.15  -9.269E-01   
 BI-207     568.41        24.        -3.    -0.002   207.37  -9.626E-02   
 SB-125     599.85        16.         3.     0.002   175.66   5.338E-01   
 SB-124     602.40        26.        -1.     0.000   821.41  -2.560E-02   
 RU-103     609.22        13.       101.     0.056    11.15   5.061E+01   
 AG-108M    614.24        28.        -1.    -0.001   669.84  -3.627E-02   
 PM-144     617.93        16.         3.     0.001   220.19   7.908E-02   
 RH-106     621.67        22.        -5.    -0.003   151.29  -1.372E+00   
 SB-125     634.94        17.         3.     0.002   181.67   8.851E-01   
 CS-137     661.63        27.        -1.    -0.001   614.94  -4.372E-02   
 PM-144     696.30        24.        -1.    -0.001   640.17  -3.549E-02   
 NB-94      703.00        23.         4.     0.002   180.05   1.295E-01   
 EU-154     724.81        36.        -8.    -0.005   108.58  -1.334E+00   
 ZR-95      724.79        33.        -7.    -0.004   125.60  -5.040E-01   
 pm-146     735.17        16.         4.     0.002   142.05   6.282E-01   
 AG-110M    763.15        24.        -6.    -0.003   128.89  -8.707E-01   
 NB-95      765.25        22.        -4.    -0.002   158.53  -1.504E-01   
 PA-234M    767.73        13.        11.     0.006    55.02   1.293E+02   
 CS-134     802.66        22.        -2.    -0.001   383.93  -7.268E-01   
 CO-58      811.10        19.        -1.    -0.001   454.03  -4.917E-02   
 La-140     815.51        16.        -3.    -0.002   204.14  -4.483E-01   
 MN-54      834.24        28.        -7.    -0.004   218.80  -2.473E-01  P
 Co-56      848.00        15.         1.     0.001   556.48   3.762E-02   
 PA-234     880.10        11.         2.     0.001   223.10   1.432E+00   
 Sc-46      889.38        20.         1.     0.001   446.57   5.600E-02   
 y-88       896.51        21.        -4.    -0.002   176.47  -1.589E-01   
 AG-110M    937.25        26.        -3.    -0.002   215.44  -4.039E-01   
 PA-234     945.36        20.        -2.    -0.001   300.17  -6.440E-01   
 EU-152     965.13        36.         2.     0.001   425.87   5.638E-01   
 PA-234M   1001.54        18.        -3.    -0.002   181.28  -1.756E+01   
 EU-154    1004.66        18.         1.     0.000   751.08   1.891E-01   
 Cs-136    1047.54        23.        -1.    -0.001   494.08  -7.552E-02   
 RH-106    1050.15        19.         3.     0.002   228.76   7.742E+00   
 BI-207    1063.61        11.         3.     0.001   197.68   1.498E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68     1078.06        17.         1.     0.001   432.99   2.165E+00   
 FE-59     1100.29        18.        -2.    -0.001   349.00  -1.395E-01   
 ZN-65     1116.30        40.        -7.    -0.004   130.76  -6.485E-01   
 Sc-46     1120.12        15.        25.     0.014    29.86   1.138E+00   
 Ta-182    1120.11        15.        24.     0.014    30.41   3.222E+00   
 CO-60     1173.86        16.         5.     0.003   119.25   2.415E-01   
 Ta-182    1188.94        21.         1.     0.001   511.63   3.809E-01   
 Co-56     1238.71        24.         5.     0.003   139.92   3.943E-01   
 AG-110M   1383.42        13.        -2.    -0.001   231.14  -5.216E-01   
 EU-152    1408.50         7.         6.     0.003    73.26   1.639E+00   
 La-140    1594.87        10.        -1.    -0.001   458.03  -6.425E-02   
 SB-124    1690.31         7.        -2.    -0.001   196.46  -2.813E-01   
 Co-56     1767.60        15.        -7.    -0.004    90.78  -2.872E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.1818E-01    9.1818E-01    1.534E+02%                5.01E+00
 NA-22  #A   -8.5464E-03   -8.5464E-03    3.222E+03%                1.04E+00
 K-40         1.5529E+02    1.5529E+02    5.947E+00%                8.60E+00
 Sc-46  #A    5.9719E-01    5.9719E-01    2.986E+01%                9.14E-01
 CR-51  #A    1.5861E+00    1.5861E+00    9.603E+01%                5.19E+00
 MN-54  #A   -2.4731E-01   -2.4731E-01    3.313E+02%                9.96E-01
 FE-59  #A   -1.3948E-01   -1.3948E-01    3.490E+02%                1.78E+00
 Co-56  #A    1.7957E-01    1.7958E-01    1.399E+02%                7.79E-01
 CO-57  #A    2.0742E-01    2.0742E-01    6.455E+01%                4.42E-01
 CO-58  #A   -4.9170E-02   -4.9170E-02    4.540E+02%                8.20E-01
 CO-60  #A    1.2072E-01    1.2072E-01    1.192E+02%                1.10E+00
 ZN-65  #A   -6.4853E-01   -6.4853E-01    1.308E+02%                2.92E+00
 NB-94  #A    1.2947E-01    1.2947E-01    1.800E+02%                8.26E-01
 ZR-95  #A    7.2883E-03    7.2883E-03    5.982E+03%                1.60E+00
 NB-95  #A   -1.5044E-01   -1.5044E-01    1.585E+02%                8.42E-01
 RU-103 #A   -4.5786E-02   -4.5786E-02    4.229E+02%                7.01E-01
 RH-106 #A   -1.3439E-01   -1.3439E-01    1.371E+02%                7.31E+00
 AG-108M#A   -1.6223E-02   -1.6223E-02    7.813E+02%                4.80E-01
 AG-110M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.45E+00
 SN-113 #A    4.8998E-03    4.8998E-03    3.645E+03%                6.76E-01
 SB-124 #A   -2.5598E-02   -2.5598E-02    8.214E+02%                7.66E-01
 SB-125 #A    4.0881E-01    4.0881E-01    1.394E+02%                1.83E+00
 I-131  #A    2.5041E-02    2.5042E-02    5.506E+02%                5.13E-01
 Gd-153 #A   -5.3100E-01   -5.3100E-01    1.052E+02%                1.88E+00
 Ga-68  #A    2.1512E+00    2.1652E+00    4.330E+02%                3.46E+01
 Tc-99m #A    8.0355E-03    8.0452E-03    2.061E+03%                5.79E-01
 BA-133 #A   -1.7055E-01   -1.7055E-01    1.649E+02%                9.80E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
 CS-134 #A    0.0000E+00    0.0000E+00    5.774E+02%                2.64E+00
 CS-137 #A   -4.3720E-02   -4.3720E-02    6.149E+02%                9.74E-01
 CE-139 #A   -4.2498E-02   -4.2498E-02    3.355E+02%                5.02E-01
 Ba-140 #A    4.1755E-01    4.1756E-01    1.102E+02%                2.69E+00
 La-140 #A    1.0616E-01    1.0616E-01    8.876E+01%                1.12E+00
 CE-141 #A   -1.1158E-01   -1.1158E-01    2.831E+02%                1.09E+00
 CE-144 #A    1.0720E-01    1.0720E-01    1.201E+03%                4.49E+00
 PM-144 #A    5.4688E-02    5.4688E-02    1.777E+02%                8.28E-01
 EU-152 #A    2.0383E-01    2.0383E-01    1.412E+02%                2.12E+00
 EU-154 #A    1.1248E-01    1.1248E-01    6.253E+02%                9.66E+00
 EU-155 #A    1.2958E+00    1.2958E+00    2.539E+01%                2.24E+00
 HF-181 #A    7.8805E-02    7.8806E-02    2.766E+02%                8.94E-01
 Ta-182 #     3.2219E+00    3.2220E+00    3.041E+01%                2.77E+00
 Hg-203 #A    1.7638E-02    1.7638E-02    9.951E+02%                6.30E-01
 TL-208       1.7962E+00    1.7962E+00    1.540E+01%                5.16E-01
 pm-146 #A    2.7259E-01    2.7259E-01    1.420E+02%                2.12E+00
 y-88   #A   -1.5889E-01   -1.5889E-01    1.765E+02%                9.97E-01
 Cd-113m#A    3.7370E+03    3.7370E+03    7.137E+01%                8.87E+03
 Cd-109  A    4.4796E+00    4.4796E+00    8.849E+01%                1.33E+01
 PB-210       1.9532E+01    1.9532E+01    3.384E+01%                1.59E+01
 PB-212       5.6798E+00    5.6798E+00    1.612E+01%                1.77E+00
 PB-214       6.6257E+00    6.6257E+00    1.289E+01%                1.62E+00
 BI-207 #A    1.0154E-02    1.0154E-02    1.432E+02%                7.11E-01
 BI-212 #A    5.5397E+00    5.5397E+00    5.081E+01%                8.91E+00
 BI-214       6.6548E+00    6.6548E+00    1.027E+01%                1.21E+00
 BI-210M#A   -9.8238E-02   -9.8238E-02    3.656E+02%                1.26E+00
 RA-224 #A   -6.6708E+00   -6.6708E+00    1.112E+02%                2.49E+01
 AC-228       9.3210E+00    9.3210E+00    1.204E+01%                9.96E-01
 TH-227 #A   -2.0056E-01   -2.0056E-01    1.385E+03%                9.47E+00
 TH-229 #A   -9.6472E-01   -9.6472E-01    3.576E+02%                1.20E+01
 TH-234 #A    5.1610E+00    5.1610E+00    4.913E+01%                1.68E+01
 PA-231 #A    2.2320E+00    2.2320E+00    9.145E+01%                2.07E+01
 PA-233 #A    3.9064E-01    3.9064E-01    8.977E+01%                1.48E+00
 PA-234 #A   -6.7896E-01   -6.7896E-01    1.240E+02%                2.85E+00
 PA-234M#A    2.0613E+01    2.0613E+01    5.502E+01%                1.14E+02
 U-235  #A    1.0571E+00    1.0571E+00    7.861E+01%                3.89E+00
 AM-241 #A   -6.4661E-01   -6.4661E-01    9.994E+01%                2.17E+00
 Np-237  A    3.1923E+00    3.1923E+00    3.810E+01%                3.85E+00
 Ir-192 #C    9.7524E-01    9.7525E-01    1.780E+01%                6.81E-01
 Cs-136 #A    3.0287E-03    3.0287E-03    6.731E+03%                7.69E-01
 Np-239 #A   -4.4264E-01   -4.4270E-01    1.479E+02%                2.23E+00
 Nd-147 #A    7.4584E-01    7.4586E-01    3.848E+01%                5.65E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:25:26 PMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140350.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   93.1 to  1999.3 keV)     2.136E+02  Bq/Sample     
 Total Decayed Activity (   93.1 to  1999.3 keV) 2.1362888E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140329
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5151-A-22-C 
             Detector: Ge10 S/N08316756   
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-22-C
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 11:55         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 11:55:38      Real Time: 1804   sec
        Analysis Time: 2/5/2014 12:26         Dead Time: 0.21   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.844E+00          119.7     2.207E+00    2.209E+00    7.662E+00
NA-22      2.001E-01          143.5     2.873E-01    2.874E-01    1.047E+00
K-40       5.001E+01           12.2     6.106E+00    6.621E+00    9.039E+00
Sc-46      4.492E-01           37.7     1.694E-01    1.709E-01    8.558E-01
CR-51      8.437E-01          191.8     1.618E+00    1.619E+00    5.772E+00
MN-54     -2.627E-02          809.7     2.127E-01    2.127E-01    8.209E-01
FE-59      1.383E-01          327.2     4.525E-01    4.526E-01    1.721E+00
Co-56      0.000E+00         1000.0     4.845E-02    4.846E-02    1.060E+00
CO-57      1.641E-01           89.1     1.462E-01    1.464E-01    4.809E-01
CO-58     -9.999E-02          276.0     2.760E-01    2.760E-01    1.009E+00
CO-60      0.000E+00         1000.0     6.854E-02    6.854E-02    1.391E+00
ZN-65     -1.664E+00           71.8     1.194E+00    1.197E+00    3.974E+00
NB-94     -4.843E-02          466.9     2.261E-01    2.261E-01    8.463E-01
ZR-95     -2.871E-01          174.6     5.014E-01    5.016E-01    1.795E+00
NB-95     -4.033E-02          597.4     2.409E-01    2.410E-01    9.034E-01
RU-103     4.450E-02          303.9     1.352E-01    1.352E-01    5.229E-01
RH-106     1.040E+00          176.1     1.831E+00    1.832E+00    7.940E+00
AG-108M    1.425E-01           78.9     1.124E-01    1.127E-01    9.246E-01
AG-110M    1.280E-01          253.2     3.242E-01    3.242E-01    1.149E+00
SN-113    -1.910E-02         1202.0     2.296E-01    2.296E-01    8.672E-01
SB-124     3.958E-01           71.0     2.808E-01    2.816E-01    7.292E-01
SB-125     8.599E-01           78.4     6.738E-01    6.752E-01    2.070E+00
I-131      1.586E-01           99.3     1.576E-01    1.578E-01    7.612E-01
Gd-153     4.827E-01           98.7     4.764E-01    4.773E-01    1.614E+00
Ga-68      0.000E+00         1000.0     2.508E+00    2.508E+00    1.518E+01
Tc-99m     3.808E-02          455.7     1.735E-01    1.735E-01    6.095E-01
BA-133    -1.911E-02          125.8     2.404E-02    2.406E-02    1.014E+00
CS-134     2.365E-02          590.7     1.397E-01    1.397E-01    2.412E+00
CS-137     0.000E+00         1000.0     6.684E-02    6.684E-02    1.398E+00
CE-139    -1.218E-02         1147.0     1.397E-01    1.397E-01    5.093E-01
Ba-140     1.442E-01          507.2     7.316E-01    7.316E-01    2.748E+00
La-140     0.000E+00         1000.0     8.273E-02    8.273E-02    6.097E-01
CE-141    -3.194E-02          943.9     3.015E-01    3.015E-01    1.068E+00
CE-144     1.433E+00           79.9     1.145E+00    1.147E+00    3.842E+00
PM-144     1.532E-01          144.7     2.218E-01    2.219E-01    7.955E-01
EU-152     2.469E-01           94.3     2.328E-01    2.332E-01    2.670E+00
EU-154     2.533E-01          143.5     3.635E-01    3.638E-01    7.184E+00
EU-155     4.883E-01           65.1     3.180E-01    3.191E-01    2.320E+00
HF-181     1.030E-01           98.3     1.013E-01    1.015E-01    9.855E-01

Page 705 of 1127



Ta-182     7.558E-01          153.5     1.160E+00    1.161E+00    4.100E+00
Hg-203    -4.717E-02          378.8     1.787E-01    1.787E-01    6.493E-01
TL-208     3.480E-01          101.5     3.532E-01    3.537E-01    1.099E+00
pm-146     4.780E-01          113.2     5.411E-01    5.417E-01    2.497E+00
y-88       1.977E-01          127.5     2.520E-01    2.522E-01    9.037E-01
Cd-113m    2.949E+03           86.6     2.553E+03    2.561E+03    8.666E+03
Cd-109    -1.276E+00          325.3     4.149E+00    4.150E+00    1.448E+01
PB-210    -1.019E+00          660.1     6.728E+00    6.728E+00    2.536E+01
PB-212     8.579E-01           47.1     4.042E-01    4.079E-01    1.266E+00
PB-214     6.368E+00           13.4     8.557E-01    9.174E-01    1.753E+00
BI-207    -6.112E-02          336.2     2.055E-01    2.055E-01    7.588E-01
BI-212     2.514E+00           88.4     2.222E+00    2.226E+00    7.713E+00
BI-214     8.043E+00           10.6     8.544E-01    9.511E-01    1.444E+00
BI-210M   -5.924E-02          585.6     3.469E-01    3.469E-01    1.245E+00
RA-224    -7.511E-02         6591.0     4.951E+00    4.951E+00    1.760E+01
AC-228     5.276E-01          143.5     7.571E-01    7.576E-01    3.034E+00
TH-227     6.919E-01          138.2     9.559E-01    9.570E-01    3.986E+00
TH-229     7.264E+00           40.5     2.941E+00    2.998E+00    9.018E+00
TH-234     1.946E+01           35.9     6.981E+00    7.054E+00    1.916E+01
PA-231     3.326E+00          160.7     5.344E+00    5.347E+00    1.893E+01
PA-233    -4.320E-03        10590.0     4.575E-01    4.575E-01    1.683E+00
PA-234    -8.966E-01          104.9     9.402E-01    9.413E-01    3.181E+00
PA-234M   -3.038E+01         2000.0     6.075E+02    6.075E+02    8.362E+01
U-235      1.435E+00           86.5     1.242E+00    1.244E+00    4.997E+00
AM-241     2.628E-01          192.7     5.065E-01    5.067E-01    1.768E+00
Np-237     1.808E+00           67.6     1.222E+00    1.226E+00    4.045E+00
Ir-192     6.554E-01           19.9     1.307E-01    1.363E-01    7.259E-01
Cs-136     2.357E-02          603.4     1.422E-01    1.422E-01    8.970E-01
Np-239     4.949E-01          120.5     5.965E-01    5.973E-01    2.042E+00
Nd-147    -3.798E-01          420.3     1.596E+00    1.596E+00    5.870E+00
-----------------------------------------------------------------------------
Total      3.063E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
 Sample description                                             
      98415_Gamma_160-5151-A-22-C                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140329.An1

 Acquisition information
        Start time:                 2/5/2014 11:55:38 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.21 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 11:55:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1375

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48       -2.  31.06   0.83  2.004E-02    46.54   4.250    PBC<MDA PB210 
    59.38        5. 192.74   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.04       41.  21.73   1.26  3.101E-02    63.29   3.810  1.945E+01 TH234 
    77.17       60.  30.68   0.82  3.717E-02
    87.29       17.  67.56   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.713E-01 EU155 
    87.39       17.  65.12   0.87  3.982E-02    86.49  13.100  1.813E+00 Np237 
                                                86.54  30.700  7.733E-01 EU155 
    92.63       28.  24.64   0.41  4.096E-02    92.59   5.584    PBC<MDA TH234 
    93.44       15.  90.61   0.88  4.107E-02    93.35   5.561    PBC<MDA AC228 
                                                93.35   5.561  3.572E+00 AC228 
    97.53       11.  98.70   0.88  4.160E-02    97.50  30.000    PBC<MDA Gd153 
   105.49        1. 867.85   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
   106.26        9. 120.55   0.89  4.217E-02   106.13  22.700    PBC<MDA Np239 
   121.45       10.  99.66   0.90  4.182E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.484E-01 CO57  
   121.55       10.  89.06   0.90  4.180E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.596E-01 CO57  
   123.20        2. 448.88   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
   133.16       12.  79.89   0.92  4.071E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.433E+00 CE144 
   133.16       10.  98.34   0.92  4.077E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.238E+00 CE144 

Page 708 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.46        2. 607.07   0.92  4.038E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.951E-01 CO57  
   136.51        2. 591.92   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.001E-01 CO57  
   141.35        2. 455.65   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   143.87        7. 170.34   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   163.70        9.  86.54   0.95  3.619E-02   163.38   5.080    PBC<MDA U235  
   195.53       19.  40.49   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   234.41        2. 315.95   1.02  2.879E-02   235.97  12.300    PBC<MDA TH227 
   238.37       19.  27.27   0.85  2.857E-02   238.63  43.300    PBC<MDA PB212 
   241.30        8.  79.03   1.03  2.830E-02   240.99   4.100    PBC<MDA RA224 
                                               242.00   7.430    PBC<MDA PB214 
   256.20        4. 138.16   1.04  2.720E-02   256.24   7.000    PBC<MDA TH227 
   263.75        8.  86.57   1.05  2.667E-02   263.70   0.006    PBC<MDA Cd113m
   277.27        2. 271.19   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   294.99       54.  20.62   0.97  2.466E-02   295.09  19.300  6.312E+00 PB214 
                                               295.95  30.160  4.047E+00 Ir192 
                                               295.95  30.160  4.047E+00 Ir192 
   295.10       47.  19.94   1.08  2.461E-02   295.09  19.300  4.818E+00 PB214 
                                               295.95  30.160  3.520E+00 Ir192 
   302.84        4. 181.65   1.09  2.422E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  4.720E-01 BA133 
                                               302.65   2.880  3.002E+00 PA231 
   302.90        4. 160.67   1.09  2.423E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.228E-01 BA133 
   320.59        4. 191.81   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   338.66        2. 363.49   1.12  2.241E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  3.887E-01 AC228 
   340.82        1. 603.41   1.12  2.230E-02   340.57  46.900    PBC<MDA Cs136 
   346.90        2. 322.53   1.13  2.206E-02   345.83  15.070    PBC<MDA HF181 
   351.76      106.  12.71   1.06  2.180E-02   351.93  37.600  6.396E+00 PB214 
   384.97        2. 359.30   1.16  2.049E-02   383.84   8.940    PBC<MDA BA133 
   427.08        4. 148.49   1.21  1.896E-02   427.88  29.600    PBC<MDA SB125 
   468.12        1. 419.46   1.24  1.777E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  8.212E-02 Ir192 
   495.30        1. 303.86   1.27  1.701E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  4.450E-02 RU103 
   511.15       29.  26.03   1.29  1.666E-02   511.86  20.000  4.760E+00 RH106 
   536.85        1. 507.19   1.31  1.608E-02   537.26  24.390    PBC<MDA Ba140 
   583.16        1.  97.87   1.35  1.514E-02   583.02  84.500    PBC<MDA TL208 
   603.09        5. 118.13   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.32       87.  11.98   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.757E+01 RU103 
                                               610.30   5.750  5.757E+01 RU103 
   609.40       98.   9.62   1.68  1.466E-02   609.31  46.090  8.043E+00 BI214 
                                               610.30   5.750  6.455E+01 RU103 
   636.23        6.  78.36   1.40  1.421E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  3.295E+00 I131  
   636.23        5.  99.34   1.40  1.419E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.828E+00 I131  
   697.60        4. 144.75   1.46  1.328E-02   696.54  99.000    PBC<MDA PM144 
   722.66        6.  78.94   1.48  1.292E-02   722.79  10.810  2.389E+00 SB124 
                                               722.94  90.840  2.843E-01 AG108M
   722.66        6.  78.66   1.48  1.292E-02   722.79  10.810    PBC<MDA SB124 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               722.94  90.840  2.859E-01 AG108M
   727.88        4.  88.36   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   736.19        4. 113.19   1.49  1.275E-02   735.72  22.500    PBC<MDA pm146 
                                               735.72  22.500  7.518E-01 pm146 
   748.17        2. 229.07   1.50  1.260E-02   747.16  34.000    PBC<MDA pm146 
                                               747.16  34.000  2.969E-01 pm146 
   796.06        1. 629.20   1.54  1.202E-02   795.87  85.530    PBC<MDA CS134 
   860.58        5. 101.49   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   884.38        1. 390.27   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   898.06        4. 127.48   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.33        3. 143.51   1.64  1.086E-02   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  5.851E-01 AC228 
   937.73        2. 322.71   1.67  1.062E-02   937.49  34.360    PBC<MDA AG110M
   964.58        3. 192.31   1.69  1.040E-02   964.11  14.605    PBC<MDA EU152 
  1050.72        3. 176.13   1.76  9.741E-03  1050.36   1.560    PBC<MDA RH106 
  1099.07        1. 327.25   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1120.25       17.  25.66   1.82  9.271E-03  1120.29  15.100  6.593E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.34       15.  37.71   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.999E-01 Sc46  
  1121.26        4. 153.51   1.82  9.265E-03  1121.30  34.900    PBC<MDA Ta182 
  1274.53        3. 143.54   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.684E-01 EU154 
  1274.53        3. 143.54   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.684E-01 EU154 
  1407.53        4.  86.88   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1461.11       72.  11.56   2.08  7.547E-03  1460.83  10.670  5.001E+01 K40   
  1771.91        2. 188.51   2.31  6.484E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.37    77.17        74.        60. 1.623E+03   23.89   0.821  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

Page 710 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.67    46.48        60.        -2.    -0.001    31.06   0.827s
 TH-227    200.30    50.14        43.        -1.    -0.001   788.26   0.831s
 AM-241    237.25    59.38        42.         5.     0.003   192.74   0.841 
 TH-234    251.87    63.04        67.        41.     0.023    21.73   1.260s
 Np-237    348.85    87.29        57.        17.     0.009    67.56   0.868s
 EU-155    349.24    87.39        53.        17.     0.009    65.12   0.868s
 Cd-109    354.68    88.75        63.        -3.    -0.002   325.27   0.870s
 TH-234    370.17    92.63       103.        28.     0.015    24.64   0.409s
 AC-228    373.43    93.44        81.        15.     0.008    90.61   0.875s
 Gd-153    389.77    97.53        52.        11.     0.006    98.70   0.880s
 Np-239    400.74   100.27        45.        -4.    -0.002   231.66   0.882s
 EU-155    421.59   105.49        55.         1.     0.001   867.85   0.888s
 Np-239    424.67   106.26        49.         9.     0.005   120.55   0.889s
 EU-152    485.44   121.45        41.        10.     0.005    99.66   0.904s
 CO-57     485.81   121.55        37.        10.     0.006    89.06   0.905s
 EU-154    492.44   123.20        56.         2.     0.001   448.88   0.906s
 PA-234    523.81   131.05        72.       -12.    -0.007   104.86   0.914s
 HF-181    532.24   133.16        44.        10.     0.006    98.34   0.916s
 CE-144    532.22   133.16        37.        12.     0.006    79.89   0.916s
 HF-181    545.46   136.46        41.         2.     0.001   607.07   0.919s
 CO-57     545.62   136.51        41.         2.     0.001   591.92   0.919s
 Tc-99m    564.99   141.35        57.         2.     0.001   455.65   0.923s
 U-235     575.07   143.87        60.         7.     0.004   170.34   0.927s
 CE-141    582.69   145.78        52.        -1.    -0.001   943.90   0.929s
 Ba-140    650.13   162.64        31.        -3.    -0.001   313.07   0.946s
 U-235     654.36   163.70        25.         9.     0.005    86.54   0.947s
 TH-229    781.63   195.53        20.        19.     0.011    40.49   0.977s
 U-235     818.97   204.87        37.        -3.    -0.002   260.10   0.989s
 TH-227    937.12   234.41        24.         2.     0.001   315.95   1.019 
 PB-212    952.95   238.37        30.        19.     0.011    27.27   0.851 
 PB-214    964.67   241.30        37.         8.     0.004    79.03   1.025s
 EU-152    978.71   244.81        40.        -4.    -0.002   233.78   1.028s
 TH-227   1024.25   256.20        17.         4.     0.002   138.16   1.040s
 Cd-113m  1054.42   263.75        23.         8.     0.005    86.57   1.047s
 BI-210M  1062.19   265.69        34.        -1.    -0.001   585.62   1.049s
 TL-208   1108.50   277.27        21.         2.     0.001   271.19   1.060s
 Hg-203   1115.73   279.08        22.        -2.    -0.001   378.84   1.062s
 I-131    1128.10   282.17        17.        -2.    -0.001   301.32   1.067s
 PB-214   1179.35   294.99        28.        54.     0.030    20.62   0.970 
 Ir-192   1179.81   295.10        20.        47.     0.026    19.94   1.079s
 PB-212   1199.29   299.98        26.        -3.    -0.002   257.20   1.083s
 PA-231   1199.26   299.97        26.        -3.    -0.002   259.17   1.083s
 PA-233   1199.13   299.94        25.        -3.    -0.002   271.18   1.083s
 PA-231   1210.98   302.90        20.         4.     0.002   160.67   1.085s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1210.75   302.84        22.         4.     0.002   181.65   1.086s
 Ba-140   1218.14   304.69        29.        -4.    -0.002   203.06   1.087s
 BI-210M  1218.13   304.69        29.        -4.    -0.002   203.23   1.087s
 Ir-192   1232.74   308.34        37.        -6.    -0.003   154.52   1.091s
 CR-51    1281.74   320.59        21.         4.     0.002   191.81   1.102s
 La-140   1311.80   328.11        22.        -5.    -0.003   136.06   1.111s
 AC-228   1353.99   338.66        22.         2.     0.001   363.49   1.120s
 Cs-136   1362.62   340.82        25.         1.     0.001   603.41   1.122s
 EU-152   1375.98   344.16        30.        -4.    -0.002   181.99   1.126s
 HF-181   1386.93   346.90        22.         2.     0.001   322.53   1.127s
 PB-214   1406.37   351.76        25.        94.     0.052    12.71   1.057s
 BA-133   1419.24   354.98        22.        -4.    -0.002   174.12   1.137s
 I-131    1456.17   364.21        20.        -2.    -0.001   278.07   1.146s
 BA-133   1539.18   384.97        15.         2.     0.001   359.30   1.164s
 SB-125   1707.58   427.08        15.         4.     0.002   148.49   1.207s
 Ir-192   1871.72   468.12        16.         1.     0.001   419.46   1.245s
 PM-144   1905.11   476.47        23.        -4.    -0.002   161.02   1.253s
 BE-7     1904.41   476.29        24.        -6.    -0.003   119.73   1.254s
 HF-181   1926.83   481.90        23.        -2.    -0.001   357.22   1.258s
 RU-103   1980.43   495.30         6.         1.     0.001   303.86   1.272s
 RH-106   2043.83   511.15        13.        29.     0.016    26.03   1.286s
 Nd-147   2122.69   530.87        18.        -1.    -0.001   420.35   1.304s
 Ba-140   2146.58   536.85        13.         1.     0.001   507.19   1.310s
 PA-234   2279.30   570.03        17.        -2.    -0.001   258.09   1.340s
 BI-207   2278.90   569.93        15.        -2.    -0.001   336.18   1.340s
 TL-208   2331.82   583.16        24.         1.     0.001    97.87   1.352s
 SB-125   2399.95   600.19        22.        -3.    -0.002   203.00   1.369s
 SB-124   2411.52   603.09        12.         5.     0.003   118.13   1.370s
 BI-214   2436.78   609.40        10.        98.     0.054     9.62   1.677s
 RU-103   2436.46   609.32        11.        87.     0.048    11.98   1.377s
 AG-108M  2469.46   617.57         8.        -1.     0.000   696.61   1.381s
 RH-106   2487.16   622.00        15.        -1.     0.000   783.38   1.388s
 SB-125   2544.09   636.23         8.         6.     0.003    78.36   1.401s
 I-131    2544.09   636.23        11.         5.     0.003    99.34   1.402s
 PM-144   2789.55   697.60        12.         4.     0.002   144.75   1.456s
 NB-94    2810.14   702.75        13.        -1.    -0.001   466.86   1.461s
 SB-124   2889.80   722.66         8.         6.     0.003    78.66   1.479s
 AG-108M  2889.79   722.66         8.         6.     0.003    78.94   1.480s
 EU-154   2896.11   724.24        15.        -3.    -0.002   193.84   1.480s
 ZR-95    2896.78   724.41        15.        -3.    -0.002   190.50   1.481s
 BI-212   2910.67   727.88         5.         4.     0.002    88.36   1.483s
 pm-146   2943.90   736.19         8.         4.     0.002   113.19   1.491s
 pm-146   2991.82   748.17        13.         2.     0.001   229.07   1.501s
 ZR-95    3030.38   757.81        17.        -4.    -0.002   174.61   1.510s
 NB-95    3069.74   767.65        14.        -1.     0.000   597.42   1.518s
 BI-212   3139.19   785.01        16.        -2.    -0.001   342.08   1.535s
 CS-134   3183.38   796.06        17.         1.     0.001   629.20   1.544s
 CS-134   3207.17   802.00        19.        -3.    -0.001   254.72   1.550s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58    3246.61   811.86        16.        -2.    -0.001   276.02   1.557s
 MN-54    3336.96   834.45        10.        -1.     0.000   809.72   1.579s
 TL-208   3441.50   860.58        13.         5.     0.003   101.49   1.601s
 AG-110M  3536.70   884.38         9.         1.     0.001   390.27   1.622s
 y-88     3591.41   898.06         9.         4.     0.002   127.48   1.633s
 AC-228   3644.50   911.33        10.         3.     0.002   143.51   1.644s
 AG-110M  3750.12   937.73        12.         2.     0.001   322.71   1.667s
 EU-152   3857.54   964.58        14.         3.     0.002   192.31   1.690s
 EU-154   3987.14   996.97        15.        -1.     0.000   686.55   1.717s
 EU-154   4022.17  1005.73        18.        -4.    -0.002   159.56   1.724s
 Co-56    4147.07  1036.95        10.        -1.     0.000   737.06   1.751s
 RH-106   4202.16  1050.72         9.         3.     0.001   176.13   1.762s
 FE-59    4395.60  1099.07         9.         1.     0.001   327.25   1.802s
 ZN-65    4471.93  1118.15        44.       -14.    -0.008    71.78   1.815s
 BI-214   4480.49  1120.29         8.        17.     0.009    25.66   1.819D
 Sc-46    4480.71  1120.34         9.        15.     0.008    37.71   1.819s
 Ta-182   4484.54  1121.30        21.         4.     0.002   153.51   1.820D
 CO-60    4693.85  1173.61         8.        -1.    -0.001   444.92   1.862s
 Co-56    4948.12  1237.16        11.        -3.    -0.002   183.27   1.914s
 NA-22    5097.66  1274.53         8.         3.     0.002   143.54   1.942s
 EU-154   5097.64  1274.53         8.         3.     0.002   143.54   1.942s
 AG-110M  5541.15  1385.37        12.        -2.    -0.001   325.64   2.027s
 EU-152   5629.87  1407.53         4.         4.     0.002    86.88   2.045s
 K-40     5844.28  1461.11         5.        72.     0.040    11.56   2.084s
 Co-56    7088.16  1771.91         6.         2.     0.001   188.51   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.8435E+00                                      5.31E+01             
                           477.60-1.843E+00 ?(  7.662E+00 1.20E+02 1.05E+01 G  
 
NA-22    C   2.0013E-01                                      9.50E+02             
                          1274.53 2.001E-01 ?(  1.047E+00 1.44E+02 9.99E+01 G  
 
K-40     N   5.0013E+01                                      4.66E+11             
                          1460.83 5.001E+01 ?(P 9.039E+00 1.16E+01 1.07E+01 G  
 
Sc-46    F   4.4924E-01                                      8.38E+01             
                           889.28-1.448E-03 %(  8.558E-01 1.51E+04 1.00E+02 G  
                          1120.55 8.999E-01 ?(  9.776E-01 3.77E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   8.4368E-01                                      2.77E+01             
                           320.08 8.437E-01 ?(  5.772E+00 1.92E+02 9.94E+00 G  
 
MN-54    C  -2.6268E-02                                      3.12E+02             
                           834.85-2.627E-02 ?(  8.209E-01 8.10E+02 1.00E+02 G  
 
FE-59    F   1.3828E-01                                      4.45E+01             
                          1099.25 1.383E-01 ?(  1.721E+00 3.27E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   3.127E+00 1.00E+03 4.32E+01 G  
 
CO-57    C   1.6411E-01                                      2.72E+02             
                           122.06 1.596E-01 ?(  4.809E-01 8.91E+01 8.56E+01 G  
                           136.47 2.001E-01 ?(  4.215E+00 5.92E+02 1.07E+01 G  
 
CO-58    C  -9.9989E-02                                      7.09E+01             
                           810.78-9.999E-02 ?(  1.009E+00 2.76E+02 9.95E+01 G  
 
ZN-65    F  -1.6636E+00                                      2.44E+02             
                          1115.55-1.664E+00 ?(  3.974E+00 7.18E+01 5.06E+01 G  
 
NB-94    I  -4.8434E-02                                      7.41E+06             
                           702.63-4.843E-02 ?(  8.463E-01 4.67E+02 9.79E+01 G  
                           871.10-1.849E-02 %   9.146E-01 1.29E+03 9.99E+01 G  
 
ZR-95    I  -2.8713E-01                                      6.40E+01             
                           756.73-2.871E-01 ?(  1.795E+00 1.75E+02 5.45E+01 G  
                           724.20-2.948E-01 +   2.028E+00 1.90E+02 4.42E+01 G  
 
NB-95    I  -4.0331E-02                                      6.40E+01             
                           765.79-4.033E-02 ?(  9.034E-01 5.97E+02 9.98E+01 G  
 
RU-103   I   4.4496E-02                                      3.93E+01             
                           497.05 4.450E-02 ?(  5.229E-01 3.04E+02 9.09E+01 G  
                           610.30 5.757E+01 ?   1.201E+01 1.20E+01 5.75E+00 GA 
 
RH-106   I   1.0399E+00                                      3.74E+02             
                           621.92-2.701E-01 ?(  7.940E+00 7.83E+02 9.93E+00 G  
                          1050.36 9.378E+00 ?(  6.080E+01 1.76E+02 1.56E+00 G  
                           511.86 4.760E+00 ?   3.290E+00 2.60E+01 2.00E+01 GA 
 
AG-108M  C   1.4245E-01                                      1.53E+05             
                           433.94 0.000E+00 &(  9.246E-01 1.00E+03 9.05E+01 G  
                           722.94 2.843E-01 ?(  7.614E-01 7.89E+01 9.08E+01 G  
                           614.28-2.533E-02 +   6.862E-01 6.97E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.2802E-01                                      2.50E+02             
                           884.68 7.710E-02 ?(  1.149E+00 3.90E+02 7.27E+01 G  
                           657.76 0.000E+00 -   6.343E-01 1.00E+03 9.46E+01 G  
                           937.49 2.357E-01 ?(  2.840E+00 3.23E+02 3.44E+01 G  
                          1384.30-4.471E-01 +   5.436E+00 3.26E+02 2.43E+01 G  
                           763.94 0.000E+00 -   3.146E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -1.9097E-02                                      1.15E+02             
                           391.69-1.910E-02 %(  8.672E-01 1.20E+03 6.40E+01 G  
 
SB-124   F   3.9575E-01                                      6.02E+01             
                           602.73 1.750E-01 &(  7.292E-01 1.18E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   4.132E+00 1.00E+03 4.78E+01 G  
                           722.79 2.402E+00 ?(  6.407E+00 7.87E+01 1.08E+01 G  
 
SB-125   I   8.5992E-01                                      1.01E+03             
                           427.88 3.915E-01 ?(  2.070E+00 1.48E+02 2.96E+01 G  
                           600.50-7.170E-01 +   5.192E+00 2.03E+02 1.79E+01 G  
                           635.89 2.086E+00 ?(  5.539E+00 7.84E+01 1.13E+01 G  
                           463.37 0.000E+00 -   6.997E+00 1.00E+03 1.05E+01 G  
 
I-131    I   1.5860E-01                                      8.02E+00             
                           364.48-7.571E-02 ?(  7.612E-01 2.78E+02 8.17E+01 G  
                           284.30-7.090E-01 +   7.810E+00 3.01E+02 6.14E+00 G  
                           636.97 2.828E+00 ?(  9.784E+00 9.93E+01 7.17E+00 G  
 
Gd-153   F   4.8266E-01                                      2.42E+02             
                            97.50 4.827E-01 &(  1.614E+00 9.87E+01 3.00E+01 G  
                           103.20-1.118E-02 %   1.956E+00 4.87E+03 2.18E+01 G  
 
Tc-99m   I   3.8079E-02                                      2.51E-01             
                           140.51 3.808E-02 ?(  6.095E-01 4.56E+02 8.93E+01 G  
 
BA-133   F  -1.9109E-02                                      3.85E+03             
                           356.00-1.642E-01 ?(  1.014E+00 1.74E+02 6.20E+01 G  
                           302.85 4.720E-01 &(  3.048E+00 1.82E+02 1.83E+01 G  
                           383.84 4.727E-01 ?   6.277E+00 3.59E+02 8.94E+00 GA 
                            80.99-1.664E-02 &   1.690E+00 2.88E+03 3.41E+01 GA 
 
CS-134   I   2.3650E-02                                      7.54E+02             
                           604.71 0.000E+00 &(  2.412E+00 1.00E+03 9.76E+01 G  
                           795.87 5.064E-02 ?(  1.182E+00 6.29E+02 8.55E+01 G  
                           569.32-1.482E-03 %   4.670E+00 8.26E+04 1.54E+01 G  
                           801.95-1.342E+00 +   1.236E+01 2.55E+02 8.69E+00 G  
                           563.24 6.086E-02 %   8.095E+00 3.47E+03 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -1.2183E-02                                      1.38E+02             
                           165.85-1.218E-02 %(  5.093E-01 1.15E+03 7.99E+01 G  
 
Ba-140   I   1.4424E-01                                      1.28E+01             
                           537.26 1.442E-01 ?(  2.748E+00 5.07E+02 2.44E+01 G  
                           162.66-6.287E-01 +   7.021E+00 3.13E+02 6.22E+00 G  
                           304.85-2.078E+00 +   1.492E+01 2.03E+02 4.29E+00 G  
 
CE-141   I  -3.1939E-02                                      3.25E+01             
                           145.44-3.194E-02 ?(  1.068E+00 9.44E+02 4.82E+01 G  
 
CE-144   I   1.4328E+00                                      2.85E+02             
                           133.54 1.433E+00 &(  3.842E+00 7.99E+01 1.11E+01 G  
 
PM-144   C   1.5321E-01                                      3.63E+02             
                           696.54 1.532E-01 ?(  7.955E-01 1.45E+02 9.90E+01 G  
                           618.06 1.585E-03 %   8.485E-01 1.42E+04 9.91E+01 G  
                           476.81-3.350E-01 +   1.903E+00 1.61E+02 4.20E+01 G  
 
EU-152   F   2.4688E-01                                      4.94E+03             
                           344.29-4.169E-01 ?(  2.670E+00 1.82E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   8.138E+00 1.00E+03 1.36E+01 G  
                           121.78 4.441E-01 &(  1.505E+00 9.97E+01 2.86E+01 G  
                           778.92 0.000E+00 -   8.880E+00 1.00E+03 1.29E+01 G  
                           964.11 1.065E+00 &(  7.421E+00 1.92E+02 1.46E+01 G  
                           244.69-1.017E+00 +   8.355E+00 2.34E+02 7.58E+00 G  
                          1408.00 1.362E+00 ?   4.110E+00 8.69E+01 2.10E+01 GA 
 
EU-154   I   2.5327E-01                                      3.14E+03             
                           873.23-6.607E-02 %(  7.184E+00 2.81E+03 1.23E+01 G  
                           123.10 7.747E-02 ?(  1.222E+00 4.49E+02 4.08E+01 G  
                          1274.54 5.684E-01 ?(  2.973E+00 1.44E+02 3.52E+01 G  
                           723.36-6.314E-01 +   4.424E+00 1.94E+02 2.02E+01 G  
                          1004.77-1.219E+00 +   6.915E+00 1.60E+02 1.80E+01 G  
                           996.33-4.147E-01 +   1.066E+01 6.87E+02 1.06E+01 G  
 
EU-155   I   4.8833E-01                                      1.81E+03             
                           105.31 7.565E-02 ?(  2.320E+00 8.68E+02 2.12E+01 G  
                            86.54 7.733E-01 &(  1.663E+00 6.51E+01 3.07E+01 G  
 
HF-181   F   1.0304E-01                                      4.24E+01             
                           482.00-7.616E-02 ?(  9.855E-01 3.57E+02 8.05E+01 G  
                           133.02 3.166E-01 ?(  1.057E+00 9.83E+01 4.33E+01 G  
                           345.83 3.484E-01 ?(  4.069E+00 3.23E+02 1.51E+01 G  
                           136.30 3.559E-01 ?(  7.693E+00 6.07E+02 5.85E+00 G  

Page 716 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F   7.5581E-01                                      1.14E+02             
                          1121.30 7.558E-01  (  4.100E+00 1.54E+02 3.49E+01 G  
                          1221.41-3.951E-02 %   3.001E+00 1.83E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   7.359E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F  -4.7171E-02                                      4.66E+01             
                           279.20-4.717E-02 ?(  6.493E-01 3.79E+02 8.15E+01 G  
 
TL-208   N   3.4801E-01                                      6.98E+02             
                           583.02 4.923E-02  (P 1.099E+00 9.79E+01 8.45E+01 G  
                           277.28 7.792E-01 ?(P 8.284E+00 2.71E+02 6.31E+00 G  
                           860.56 2.162E+00 ?(  7.627E+00 1.01E+02 1.24E+01 G  
 
pm-146   C   4.7804E-01                                      2.02E+03             
                           747.16 2.969E-01 &(  2.497E+00 2.29E+02 3.40E+01 G  
                           735.72 7.518E-01 &(  3.031E+00 1.13E+02 2.25E+01 G  
                           453.88 2.056E-02 %   1.023E+00 1.33E+03 6.50E+01 G  
 
y-88     F   1.9767E-01                                      1.07E+02             
                           898.04 1.977E-01 ?(  9.037E-01 1.27E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.550E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      2.9494E+03                                      5.33E+03             
                           263.70 2.949E+03 ?(  8.666E+03 8.66E+01 6.00E-03   K
 
Cd-109   F  -1.2756E+00                                      4.53E+02             
                            88.04-1.276E+00 ?(  1.448E+01 3.25E+02 3.79E+00 G  
 
PB-210   N  -1.0192E+00                                      8.14E+03             
                            46.54-1.019E+00  (P 2.536E+01 3.11E+01 4.25E+00 G  
 
PB-212   N   8.5789E-01                                      6.98E+02             
                           238.63 8.579E-01  (P 1.266E+00 2.73E+01 4.33E+01 G  
                           300.03-1.987E+00 -   1.827E+01 2.57E+02 3.28E+00 GA 
 
PB-214   N   6.3677E+00                                      5.84E+05             
                           351.93 6.396E+00 *(P 1.753E+00 1.27E+01 3.76E+01 G  
                           295.09 6.312E+00  (P 3.190E+00 2.06E+01 1.93E+01 G  
                           242.00 2.087E+00 - P 8.208E+00 7.90E+01 7.43E+00 GA 
 
BI-207   C  -6.1124E-02                                      1.18E+04             
                           569.70-6.112E-02 ?(  7.588E-01 3.36E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   1.394E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   2.5143E+00                                      6.98E+02             
                           727.17 2.514E+00 ?(  7.713E+00 8.84E+01 7.55E+00 G  
                           785.42-6.017E+00 +   7.577E+01 3.42E+02 1.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   8.0433E+00                                      5.84E+05             
                           609.31 8.043E+00  (P 1.444E+00 9.62E+00 4.61E+01 G  
                          1120.29 6.593E+00 - P 6.431E+00 2.57E+01 1.51E+01 G  
                          1764.49-2.442E+00 % P 1.462E+01 1.00E+03 1.54E+01 G  
 
BI-210M  T  -5.9236E-02                                      1.10E+09             
                           265.83-5.924E-02 ?(  1.245E+00 5.86E+02 5.00E+01 G  
                           304.90-3.181E-01 +   2.286E+00 2.03E+02 2.80E+01 G  
 
RA-224   N  -7.5107E-02                                      6.98E+02             
                           240.99-7.511E-02 &(  1.760E+01 6.59E+03 4.10E+00 G  
 
AC-228   N   5.2755E-01                                      2.10E+03             
                           911.07 5.851E-01 ?(  3.034E+00 1.44E+02 2.90E+01 G  
                           968.97 9.080E-02 %   5.664E+00 1.63E+03 1.75E+01 G  
                           338.32 3.887E-01 &(  5.120E+00 3.63E+02 1.20E+01 G  
                            93.35 3.572E+00 &   1.087E+01 9.06E+01 5.56E+00 XA 
 
TH-227   N   6.9188E-01                                      7.95E+03             
                           235.97 3.499E-01 ?(  3.986E+00 3.16E+02 1.23E+01 G  
                            50.14-3.611E-01 +   1.015E+01 7.88E+02 8.00E+00 G  
                           256.24 1.293E+00 ?(  6.317E+00 1.38E+02 7.00E+00 G  
 
TH-229   N   7.2635E+00                                      2.68E+06             
                           193.51 7.263E+00 ?(  9.018E+00 4.05E+01 4.40E+00 G  
                           210.85 0.000E+00 &   2.185E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   1.9455E+01                                      1.63E+12             
                            63.29 1.945E+01 *(P 1.916E+01 2.17E+01 3.81E+00 G  
                            92.59 6.700E+00 - P 1.217E+01 2.46E+01 5.58E+00 G  
 
PA-231   N   3.3260E+00                                      1.20E+07             
                           302.65 3.326E+00 &(  1.893E+01 1.61E+02 2.88E+00 G  
                           300.07-2.628E+00 +   2.436E+01 2.59E+02 2.46E+00 G  
 
PA-233   C  -4.3197E-03                                      7.82E+08             
                           312.01-4.320E-03 &(  1.683E+00 1.06E+04 3.60E+01 G  
                           300.18-9.935E-01 +   9.647E+00 2.71E+02 6.20E+00 G  
 
PA-234   N  -8.9660E-01                                      1.63E+12             
                           131.29-8.966E-01 ?(  3.181E+00 1.05E+02 1.80E+01 G  
                           946.02 0.000E+00 &   2.896E+00 1.00E+03 1.34E+01 G  
                           569.47-1.016E+00 +   9.549E+00 2.58E+02 8.20E+00 G  
                           883.24 0.000E+00 +   8.816E+00 1.00E+03 9.60E+00 G  
                           880.53 2.396E-02 %   1.111E+01 1.12E+04 6.00E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:17 PMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -3.0376E+01                                      1.63E+12             
                          1001.00-3.038E+01 %(P 8.362E+01 1.00E+03 8.37E-01 G  
                           766.41-3.848E+01 % P 3.263E+02 6.70E+02 2.94E-01 G  
 
U-235    N   1.4350E+00                                      2.57E+11             
                           143.79 8.506E-01 &(  4.997E+00 1.70E+02 1.10E+01 G  
                           205.33-1.189E+00 +   1.092E+01 2.60E+02 5.01E+00 G  
                           163.38 2.696E+00 ?(  7.908E+00 8.65E+01 5.08E+00 G  
 
AM-241   T   2.6279E-01                                      1.58E+05             
                            59.54 2.628E-01 ?(  1.768E+00 1.93E+02 3.59E+01 G  
 
Np-237   F   1.8082E+00                                      2.14E+06             
                            86.49 1.808E+00 &(  4.045E+00 6.76E+01 1.31E+01 G  
 
Ir-192   F   6.5538E-01                                      7.40E+01             
                           316.49 3.652E-03 %(  7.259E-01 5.43E+03 8.70E+01 G  
                           468.06 8.212E-02 ?(  1.275E+00 4.19E+02 5.18E+01 G  
                           308.44-4.234E-01 +   2.275E+00 1.55E+02 3.18E+01 G  
                           295.95 3.520E+00 ?(  1.780E+00 1.99E+01 3.02E+01 G  
 
Cs-136   F   2.3572E-02                                      1.30E+01             
                           818.50 5.101E-03 %(  8.970E-01 4.59E+03 1.00E+02 G  
                          1048.07 0.000E+00 -   1.725E+00 1.00E+03 8.00E+01 G  
                           340.57 6.295E-02 ?(  1.381E+00 6.03E+02 4.69E+01 G  
 
Np-239   T   4.9486E-01                                      2.36E+00             
                           103.70-2.742E-02 &   1.817E+00 1.85E+03 2.40E+01 X  
                           106.13 4.949E-01 ?(  2.042E+00 1.21E+02 2.27E+01 G  
                            99.50-3.723E-01 +   3.018E+00 2.32E+02 1.50E+01 X  
 
Nd-147      -3.7975E-01                                      1.11E+01             
                           531.00-3.797E-01 ?(  5.870E+00 4.20E+02 1.30E+01 G  
                            91.10 5.973E-02 &   2.374E+00 1.14E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140329.An1            
                                                                                 
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.48        60.        -2.    -0.001    31.06  -1.019E+00  P
 TH-227      50.14        43.        -1.    -0.001   788.26  -3.611E-01   
 AM-241      59.38        42.         5.     0.003   192.74   2.628E-01   
 Np-237      87.29        57.        17.     0.009    67.56   1.808E+00   
 EU-155      87.39        53.        17.     0.009    65.12   7.733E-01   
 Cd-109      88.75        63.        -3.    -0.002   325.27  -1.276E+00   
 AC-228      93.44        81.        15.     0.008    90.61   3.572E+00   
 Gd-153      97.53        52.        11.     0.006    98.70   4.827E-01   
 Np-239     100.27        45.        -4.    -0.002   231.66  -3.723E-01   
 EU-155     105.49        55.         1.     0.001   867.85   7.565E-02   
 Np-239     106.26        49.         9.     0.005   120.55   4.949E-01   
 EU-152     121.45        41.        10.     0.005    99.66   4.441E-01   
 CO-57      121.55        37.        10.     0.006    89.06   1.596E-01   
 EU-154     123.20        56.         2.     0.001   448.88   7.747E-02   
 PA-234     131.05        72.       -12.    -0.007   104.86  -8.966E-01   
 HF-181     133.16        44.        10.     0.006    98.34   3.166E-01   
 CE-144     133.16        37.        12.     0.006    79.89   1.433E+00   
 HF-181     136.46        41.         2.     0.001   607.07   3.559E-01   
 CO-57      136.51        41.         2.     0.001   591.92   2.001E-01   
 Tc-99m     141.35        57.         2.     0.001   455.65   3.808E-02   
 CE-141     145.78        52.        -1.    -0.001   943.90  -3.194E-02   
 Ba-140     162.64        31.        -3.    -0.001   313.07  -6.287E-01   
 TH-229     195.53        20.        19.     0.011    40.49   7.263E+00   
 TH-227     234.41        24.         2.     0.001   315.95   3.499E-01   
 EU-152     244.81        40.        -4.    -0.002   233.78  -1.017E+00   
 TH-227     256.20        17.         4.     0.002   138.16   1.293E+00   
 Cd-113m    263.75        23.         8.     0.005    86.57   2.949E+03   
 BI-210M    265.69        34.        -1.    -0.001   585.62  -5.924E-02   
 TL-208     277.27        21.         2.     0.001   271.19   7.792E-01  P
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203     279.08        22.        -2.    -0.001   378.84  -4.717E-02   
 I-131      282.17        17.        -2.    -0.001   301.32  -7.090E-01   
 Ir-192     295.10        20.        47.     0.026    19.94   3.520E+00   
 PA-231     299.97        26.        -3.    -0.002   259.17  -2.628E+00   
 PA-233     299.94        25.        -3.    -0.002   271.18  -9.935E-01   
 PA-231     302.90        20.         4.     0.002   160.67   3.326E+00   
 BA-133     302.84        22.         4.     0.002   181.65   4.720E-01   
 Ba-140     304.69        29.        -4.    -0.002   203.06  -2.078E+00   
 BI-210M    304.69        29.        -4.    -0.002   203.23  -3.181E-01   
 Ir-192     308.34        37.        -6.    -0.003   154.52  -4.234E-01   
 CR-51      320.59        21.         4.     0.002   191.81   8.437E-01   
 La-140     328.11        22.        -5.    -0.003   136.06  -6.183E-01   
 AC-228     338.66        22.         2.     0.001   363.49   3.887E-01   
 Cs-136     340.82        25.         1.     0.001   603.41   6.295E-02   
 EU-152     344.16        30.        -4.    -0.002   181.99  -4.169E-01   
 HF-181     346.90        22.         2.     0.001   322.53   3.484E-01   
 BA-133     354.98        22.        -4.    -0.002   174.12  -1.642E-01   
 I-131      364.21        20.        -2.    -0.001   278.07  -7.571E-02   
 BA-133     384.97        15.         2.     0.001   359.30   4.727E-01   
 SB-125     427.08        15.         4.     0.002   148.49   3.915E-01   
 Ir-192     468.12        16.         1.     0.001   419.46   8.212E-02   
 PM-144     476.47        23.        -4.    -0.002   161.02  -3.350E-01   
 BE-7       476.29        24.        -6.    -0.003   119.73  -1.843E+00   
 HF-181     481.90        23.        -2.    -0.001   357.22  -7.616E-02   
 RU-103     495.30         6.         1.     0.001   303.86   4.450E-02   
 RH-106     511.15        13.        29.     0.016    26.03   4.760E+00   
 Nd-147     530.87        18.        -1.    -0.001   420.35  -3.797E-01   
 Ba-140     536.85        13.         1.     0.001   507.19   1.442E-01   
 PA-234     570.03        17.        -2.    -0.001   258.09  -1.016E+00   
 BI-207     569.93        15.        -2.    -0.001   336.18  -6.112E-02   
 TL-208     583.16        24.         1.     0.001    97.87   4.923E-02  P
 SB-125     600.19        22.        -3.    -0.002   203.00  -7.170E-01   
 SB-124     603.09        12.         5.     0.003   118.13   1.750E-01   
 RU-103     609.32        11.        87.     0.048    11.98   5.757E+01   
 AG-108M    617.57         8.        -1.     0.000   696.61  -2.533E-02   
 RH-106     622.00        15.        -1.     0.000   783.38  -2.701E-01   
 SB-125     636.23         8.         6.     0.003    78.36   2.086E+00   
 I-131      636.23        11.         5.     0.003    99.34   2.828E+00   
 PM-144     697.60        12.         4.     0.002   144.75   1.532E-01   
 NB-94      702.75        13.        -1.    -0.001   466.86  -4.843E-02   
 SB-124     722.66         8.         6.     0.003    78.66   2.402E+00   
 AG-108M    722.66         8.         6.     0.003    78.94   2.843E-01   
 EU-154     724.24        15.        -3.    -0.002   193.84  -6.314E-01   
 ZR-95      724.41        15.        -3.    -0.002   190.50  -2.948E-01   
 pm-146     736.19         8.         4.     0.002   113.19   7.518E-01   
 pm-146     748.17        13.         2.     0.001   229.07   2.969E-01   
 ZR-95      757.81        17.        -4.    -0.002   174.61  -2.871E-01   
 NB-95      767.65        14.        -1.     0.000   597.42  -4.033E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     796.06        17.         1.     0.001   629.20   5.064E-02   
 CS-134     802.00        19.        -3.    -0.001   254.72  -1.342E+00   
 CO-58      811.86        16.        -2.    -0.001   276.02  -9.999E-02   
 MN-54      834.45        10.        -1.     0.000   809.72  -2.627E-02   
 TL-208     860.58        13.         5.     0.003   101.49   2.162E+00   
 AG-110M    884.38         9.         1.     0.001   390.27   7.710E-02   
 y-88       898.06         9.         4.     0.002   127.48   1.977E-01   
 AC-228     911.33        10.         3.     0.002   143.51   5.851E-01   
 AG-110M    937.73        12.         2.     0.001   322.71   2.357E-01   
 EU-152     964.58        14.         3.     0.002   192.31   1.065E+00   
 EU-154     996.97        15.        -1.     0.000   686.55  -4.147E-01   
 EU-154    1005.73        18.        -4.    -0.002   159.56  -1.219E+00   
 Co-56     1036.95        10.        -1.     0.000   737.06  -2.499E-01   
 RH-106    1050.72         9.         3.     0.001   176.13   9.378E+00   
 FE-59     1099.07         9.         1.     0.001   327.25   1.383E-01   
 ZN-65     1118.15        44.       -14.    -0.008    71.78  -1.664E+00   
 Sc-46     1120.34         9.        15.     0.008    37.71   8.999E-01   
 CO-60     1173.61         8.        -1.    -0.001   444.92  -5.695E-02   
 Co-56     1237.16        11.        -3.    -0.002   183.27  -2.647E-01   
 NA-22     1274.53         8.         3.     0.002   143.54   2.001E-01   
 EU-154    1274.53         8.         3.     0.002   143.54   5.684E-01   
 AG-110M   1385.37        12.        -2.    -0.001   325.64  -4.471E-01   
 EU-152    1407.53         4.         4.     0.002    86.88   1.362E+00   
 Co-56     1771.91         6.         2.     0.001   188.51   1.112E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.8435E+00   -1.8435E+00    1.197E+02%                7.66E+00
 NA-22  #A    2.0013E-01    2.0013E-01    1.435E+02%                1.05E+00
 K-40   #     5.0013E+01    5.0013E+01    1.221E+01%                9.04E+00
 Sc-46  #A    4.4924E-01    4.4924E-01    3.771E+01%                8.56E-01
 CR-51  #A    8.4367E-01    8.4368E-01    1.918E+02%                5.77E+00
 MN-54  #A   -2.6268E-02   -2.6268E-02    8.097E+02%                8.21E-01
 FE-59  #A    1.3828E-01    1.3828E-01    3.272E+02%                1.72E+00
 Co-56  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 CO-57  #A    1.6411E-01    1.6411E-01    8.906E+01%                4.81E-01
 CO-58  #A   -9.9988E-02   -9.9989E-02    2.760E+02%                1.01E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.39E+00
 ZN-65  #A   -1.6636E+00   -1.6636E+00    7.178E+01%                3.97E+00
 NB-94  #A   -4.8434E-02   -4.8434E-02    4.669E+02%                8.46E-01
 ZR-95  #A   -2.8713E-01   -2.8713E-01    1.746E+02%                1.79E+00
 NB-95  #A   -4.0330E-02   -4.0331E-02    5.974E+02%                9.03E-01
 RU-103 #A    4.4496E-02    4.4496E-02    3.039E+02%                5.23E-01
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 RH-106 #A    1.0399E+00    1.0399E+00    1.761E+02%                7.94E+00
 AG-108M#A    1.4245E-01    1.4245E-01    7.894E+01%                9.25E-01
 AG-110M#A    1.2802E-01    1.2802E-01    2.532E+02%                1.15E+00
 SN-113 #A   -1.9097E-02   -1.9097E-02    1.202E+03%                8.67E-01
 SB-124 #A    3.9575E-01    3.9575E-01    7.096E+01%                7.29E-01
 SB-125 #A    8.5992E-01    8.5992E-01    7.836E+01%                2.07E+00
 I-131  #A    1.5859E-01    1.5860E-01    9.934E+01%                7.61E-01
 Gd-153 #A    4.8266E-01    4.8266E-01    9.870E+01%                1.61E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+01
 Tc-99m #A    3.8033E-02    3.8079E-02    4.557E+02%                6.09E-01
 BA-133 #A   -1.9109E-02   -1.9109E-02    1.258E+02%                1.01E+00
 CS-134 #A    2.3650E-02    2.3650E-02    5.907E+02%                2.41E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.40E+00
 CE-139 #A   -1.2183E-02   -1.2183E-02    1.147E+03%                5.09E-01
 Ba-140 #A    1.4424E-01    1.4424E-01    5.072E+02%                2.75E+00
 La-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.10E-01
 CE-141 #A   -3.1938E-02   -3.1939E-02    9.439E+02%                1.07E+00
 CE-144 #A    1.4328E+00    1.4328E+00    7.989E+01%                3.84E+00
 PM-144 #A    1.5321E-01    1.5321E-01    1.447E+02%                7.95E-01
 EU-152 #A    2.4688E-01    2.4688E-01    9.430E+01%                2.67E+00
 EU-154 #A    2.5327E-01    2.5327E-01    1.435E+02%                7.18E+00
 EU-155 #A    4.8833E-01    4.8833E-01    6.512E+01%                2.32E+00
 HF-181 #A    1.0304E-01    1.0304E-01    9.834E+01%                9.85E-01
 Ta-182  A    7.5581E-01    7.5581E-01    1.535E+02%                4.10E+00
 Hg-203 #A   -4.7171E-02   -4.7171E-02    3.788E+02%                6.49E-01
 TL-208 #A    3.4801E-01    3.4801E-01    1.015E+02%                1.10E+00
 pm-146 #A    4.7804E-01    4.7804E-01    1.132E+02%                2.50E+00
 y-88   #A    1.9767E-01    1.9767E-01    1.275E+02%                9.04E-01
 Cd-113m#A    2.9494E+03    2.9494E+03    8.657E+01%                8.67E+03
 Cd-109 #A   -1.2756E+00   -1.2756E+00    3.253E+02%                1.45E+01
 PB-210 #A   -1.0192E+00   -1.0192E+00    6.601E+02%                2.54E+01
 PB-212  A    8.5789E-01    8.5789E-01    4.711E+01%                1.27E+00
 PB-214       6.3677E+00    6.3677E+00    1.344E+01%                1.75E+00
 BI-207 #A   -6.1124E-02   -6.1124E-02    3.362E+02%                7.59E-01
 BI-212 #A    2.5143E+00    2.5143E+00    8.836E+01%                7.71E+00
 BI-214       8.0433E+00    8.0433E+00    1.062E+01%                1.44E+00
 BI-210M#A   -5.9236E-02   -5.9236E-02    5.856E+02%                1.24E+00
 RA-224 #A   -7.5107E-02   -7.5107E-02    6.591E+03%                1.76E+01
 AC-228 #A    5.2755E-01    5.2755E-01    1.435E+02%                3.03E+00
 TH-227 #A    6.9188E-01    6.9188E-01    1.382E+02%                3.99E+00
 TH-229 #A    7.2635E+00    7.2635E+00    4.049E+01%                9.02E+00
 TH-234 #     1.9455E+01    1.9455E+01    3.588E+01%                1.92E+01
 PA-231 #A    3.3260E+00    3.3260E+00    1.607E+02%                1.89E+01
 PA-233 #A   -4.3197E-03   -4.3197E-03    1.059E+04%                1.68E+00
 PA-234 #A   -8.9660E-01   -8.9660E-01    1.049E+02%                3.18E+00
 PA-234M#A   -3.0376E+01   -3.0376E+01    2.000E+03%                8.36E+01
 U-235  #A    1.4350E+00    1.4350E+00    8.654E+01%                5.00E+00
 AM-241 #A    2.6279E-01    2.6279E-01    1.927E+02%                1.77E+00
 Np-237 #A    1.8082E+00    1.8082E+00    6.756E+01%                4.05E+00
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 Ir-192 #A    6.5538E-01    6.5538E-01    1.994E+01%                7.26E-01
 Cs-136 #A    2.3571E-02    2.3572E-02    6.034E+02%                8.97E-01
 Np-239 #A    4.9479E-01    4.9486E-01    1.205E+02%                2.04E+00
 Nd-147 #A   -3.7974E-01   -3.7975E-01    4.203E+02%                5.87E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     8.474E+01  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 8.4736511E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140300
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5151-A-23-C 
             Detector: Ge11 S/N09363993   
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-23-C
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 11:56         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 11:56:26      Real Time: 1806   sec
        Analysis Time: 2/5/2014 12:26         Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-01-12_0515.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.302E+00    1.302E+00    7.222E+00
NA-22      6.694E-02          393.8     2.636E-01    2.636E-01    1.009E+00
K-40       1.165E+02            7.6     8.892E+00    1.071E+01    1.117E+01
Sc-46      2.742E-01           69.3     1.901E-01    1.906E-01    1.054E+00
CR-51      3.310E-01          502.8     1.664E+00    1.664E+00    6.008E+00
MN-54      0.000E+00         1000.0     6.269E-02    6.269E-02    1.155E+00
FE-59      4.246E-01          109.3     4.642E-01    4.647E-01    1.639E+00
Co-56     -6.821E-03          120.1     8.194E-03    8.202E-03    9.817E-01
CO-57     -9.411E-02          178.3     1.678E-01    1.679E-01    5.787E-01
CO-58     -1.312E-01          176.2     2.312E-01    2.313E-01    8.380E-01
CO-60      2.451E-01           97.2     2.382E-01    2.385E-01    1.179E+00
ZN-65     -2.230E-01          369.5     8.239E-01    8.240E-01    2.963E+00
NB-94      2.072E-01          103.9     2.153E-01    2.155E-01    7.509E-01
ZR-95      4.178E-01           95.1     3.975E-01    3.981E-01    1.376E+00
NB-95      0.000E+00         1000.0     1.176E-01    1.176E-01    1.340E+00
RU-103    -1.192E-01          200.3     2.388E-01    2.388E-01    8.487E-01
RH-106     1.592E+00          166.9     2.657E+00    2.658E+00    6.925E+00
AG-108M   -1.244E-01          180.2     2.243E-01    2.243E-01    7.925E-01
AG-110M    3.413E-02          140.6     4.799E-02    4.802E-02    1.199E+00
SN-113     2.293E-01          106.0     2.430E-01    2.433E-01    8.440E-01
SB-124     3.006E-01           56.6     1.702E-01    1.709E-01    8.404E-01
SB-125     7.127E-01           79.9     5.690E-01    5.702E-01    2.157E+00
I-131      1.647E-02          631.8     1.041E-01    1.041E-01    8.134E-01
Gd-153    -3.760E-01          118.1     4.439E-01    4.445E-01    1.517E+00
Ga-68      9.535E+00          103.3     9.847E+00    9.862E+00    3.442E+01
Tc-99m     1.025E-01          152.2     1.560E-01    1.561E-01    5.381E-01
BA-133     4.231E-02          155.7     6.587E-02    6.591E-02    1.114E+00
CS-134     3.679E-02          780.1     2.870E-01    2.870E-01    1.035E+00
CS-137     2.331E-01          108.5     2.529E-01    2.532E-01    8.826E-01
CE-139     9.805E-02          144.1     1.413E-01    1.416E-01    4.925E-01
Ba-140    -3.627E-01          249.0     9.030E-01    9.032E-01    3.241E+00
La-140    -2.766E-01          149.4     4.132E-01    4.135E-01    1.483E+00
CE-141     6.096E-01           44.6     2.718E-01    2.735E-01    8.621E-01
CE-144     0.000E+00         1000.0     9.736E-01    9.736E-01    4.972E+00
PM-144    -6.304E-03         3522.0     2.220E-01    2.220E-01    8.355E-01
EU-152    -3.130E-02         1828.0     5.722E-01    5.722E-01    2.114E+00
EU-154     2.357E-01          100.5     2.369E-01    2.372E-01    6.655E+00
EU-155    -2.060E-02         2732.0     5.629E-01    5.629E-01    2.010E+00
HF-181     2.561E-01           47.2     1.209E-01    1.216E-01    8.583E-01
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Ta-182     1.643E+00           64.5     1.059E+00    1.062E+00    3.486E+00
Hg-203    -1.587E-01          147.1     2.335E-01    2.336E-01    8.077E-01
TL-208     1.329E+00           21.3     2.831E-01    2.914E-01    6.615E-01
pm-146    -4.422E-01          144.8     6.403E-01    6.407E-01    2.293E+00
y-88      -1.238E-01          213.2     2.640E-01    2.641E-01    9.659E-01
Cd-113m   -4.203E+01         5867.0     2.466E+03    2.466E+03    8.983E+03
Cd-109     2.863E-02        17230.0     4.933E+00    4.933E+00    1.718E+01
PB-210    -2.649E+00          338.7     8.974E+00    8.975E+00    2.536E+01
PB-212     3.668E+00           16.2     5.937E-01    6.394E-01    1.436E+00
PB-214     5.282E+00           15.0     7.942E-01    8.403E-01    2.106E+00
BI-207     1.679E-01           72.0     1.210E-01    1.213E-01    7.317E-01
BI-212     3.931E+00           81.6     3.208E+00    3.215E+00    1.088E+01
BI-214     5.667E+00           15.2     8.605E-01    9.095E-01    1.806E+00
BI-210M   -1.805E-01          188.1     3.394E-01    3.396E-01    1.189E+00
RA-224    -1.537E+01           52.8     8.115E+00    8.175E+00    2.652E+01
AC-228     2.451E+00           37.9     9.286E-01    9.369E-01    3.144E+00
TH-227     2.191E+00           43.5     9.523E-01    9.630E-01    2.924E+00
TH-229     2.053E+00          156.9     3.223E+00    3.227E+00    1.120E+01
TH-234     7.270E+00           43.7     3.179E+00    3.201E+00    2.153E+01
PA-231     5.066E+00           50.6     2.562E+00    2.577E+00    1.763E+01
PA-233     4.968E-01           51.8     2.574E-01    2.588E-01    1.867E+00
PA-234     1.593E-01          525.2     8.365E-01    8.366E-01    2.925E+00
PA-234M    4.388E+01           78.9     3.460E+01    3.468E+01    1.170E+02
U-235      1.604E+00           83.0     1.331E+00    1.333E+00    4.583E+00
AM-241     0.000E+00         1000.0     4.156E-01    4.156E-01    2.019E+00
Np-237    -5.289E-02         2550.0     1.349E+00    1.349E+00    4.710E+00
Ir-192     6.361E-01           22.2     1.412E-01    1.462E-01    6.996E-01
Cs-136     2.364E-01           63.9     1.511E-01    1.517E-01    5.987E-01
Np-239     2.643E-01          203.1     5.368E-01    5.371E-01    1.872E+00
Nd-147    -7.388E-01          228.1     1.685E+00    1.686E+00    6.032E+00
-----------------------------------------------------------------------------
Total      2.205E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:42 PMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140300.An1            
                                                                                 
 Sample description                                             
      98415_Gamma_160-5151-A-23-C                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140300.An1

 Acquisition information
        Start time:                 2/5/2014 11:56:26 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:42 PMPage  2
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140300.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 11:56:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-01-12_0515.PBC
                                                 1/12/2014 5:15:11 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1075

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.29       28.  44.72   0.52  2.171E-02    46.54   4.250    PBC<MDA PB210 
    63.44       21.  35.37   0.92  3.320E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    77.17       57.  30.54   0.59  3.954E-02
    80.94       11. 133.50   0.93  4.079E-02    80.99  34.060    PBC<MDA BA133 
    92.55       81.  20.89   0.40  4.349E-02    92.59   5.584  1.160E+01 TH234 
                                                92.59   5.584  1.160E+01 TH234 
    93.26       16.  87.64   0.94  4.362E-02    93.35   5.561    PBC<MDA AC228 
    97.42        2. 311.85   0.95  4.440E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  2.001E-01 Np239 
   103.75        5. 227.48   0.95  4.473E-02   103.70  24.000    PBC<MDA Np239 
   104.83        1. 736.91   0.95  4.470E-02
   106.42        5. 203.12   0.96  4.485E-02   106.13  22.700    PBC<MDA Np239 
   123.40       10. 100.52   0.97  4.458E-02   123.10  40.790    PBC<MDA EU154 
   131.43        2. 525.15   0.98  4.390E-02   131.29  18.000    PBC<MDA PA234 
   134.04       15.  47.22   0.98  4.335E-02   136.30   5.850    PBC<MDA HF181 
                                               136.30   5.850  3.228E+00 HF181 
                                               136.47  10.680  1.769E+00 CO57  
   134.11        9. 103.20   0.98  4.372E-02   136.30   5.850  2.057E+00 HF181 
                                               133.02  43.300  2.755E-01 HF181 
   136.76       14.  44.60   0.62  4.329E-02
   140.57        7. 152.16   0.99  4.283E-02   140.51  89.300    PBC<MDA Tc99m 
   144.15       13.  56.36   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200    PBC<MDA CE141 
   144.18       22.  44.58   0.99  4.215E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  6.096E-01 CE141 
   167.66        6. 144.06   1.01  3.965E-02   165.85  79.900    PBC<MDA CE139 
   194.84        6. 156.95   1.04  3.578E-02   193.51   4.400    PBC<MDA TH229 
   233.02       15.  43.46   1.07  3.129E-02   235.97  12.300    PBC<MDA TH227 Page 729 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:42 PMPage  3
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140300.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.63       89.  13.88   1.15  3.105E-02   238.63  43.300  3.668E+00 PB212 
   241.75       20.  42.69   1.08  3.075E-02   242.00   7.430    PBC<MDA PB214 
                                               242.00   7.430    PBC<MDA PB214 
   285.43        1. 631.83   1.12  2.752E-02   284.30   6.140    PBC<MDA I131  
   294.96       37.  22.85   1.13  2.681E-02   295.09  19.300  4.023E+00 PB214 
                                               295.95  30.160    PBC<MDA Ir192 
                                               295.09  19.300  4.023E+00 PB214 
   294.96       46.  22.21   1.13  2.676E-02   295.09  19.300  4.024E+00 PB214 
                                               295.95  30.160  3.151E+00 Ir192 
   300.03       14.  50.42   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.195E+01 PA231 
                                               300.18   6.200  4.742E+00 PA233 
   300.36       15.  50.56   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.301E+01 PA231 
                                               300.18   6.200  5.163E+00 PA233 
   300.37       15.  51.81   1.13  2.649E-02   300.03   3.280  9.606E+00 PB212 
                                               300.07   2.460  1.281E+01 PA231 
                                               300.18   6.200  5.083E+00 PA233 
   302.85        4. 155.70   1.13  2.633E-02   302.85  18.330    PBC<MDA BA133 
   320.05        1. 502.77   1.15  2.533E-02   320.08   9.940    PBC<MDA CR51  
   338.13       62.  18.95   0.84  2.436E-02   338.32  12.010  1.168E+01 AC228 
   351.56      120.  12.42   1.15  2.370E-02   351.93  37.600  6.755E+00 PB214 
                                               351.93  37.600  6.755E+00 PB214 
   393.82        6. 105.97   1.21  2.195E-02   391.69  64.000    PBC<MDA SN113 
   431.38        3. 201.43   1.25  2.060E-02   427.88  29.600    PBC<MDA SB125 
   453.90        2. 455.13   1.27  1.974E-02   453.88  65.000    PBC<MDA pm146 
   463.45        8.  79.85   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
   467.57        4. 123.52   1.28  1.930E-02   468.06  51.750    PBC<MDA Ir192 
   481.33        1. 781.75   1.29  1.889E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  2.978E-02 HF181 
   511.19       29.  32.02   1.32  1.808E-02   511.86  20.000  4.476E+00 RH106 
   583.18       33.  18.06   0.44  1.643E-02   583.02  84.500  1.329E+00 TL208 
   605.94        1. 780.08   1.40  1.599E-02   602.73  98.260    PBC<MDA SB124 
                                               604.71  97.620  3.679E-02 CS134 
   609.35       69.  12.87   1.23  1.590E-02   609.31  46.090  5.269E+00 BI214 
                                               610.30   5.750  4.228E+01 RU103 
                                               610.30   5.750  4.228E+01 RU103 
   609.40       73.  14.36   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.435E+01 RU103 
   632.96        1. 490.22   1.43  1.540E-02   635.89  11.310    PBC<MDA SB125 
   661.77        5. 108.50   1.45  1.495E-02   661.66  85.210    PBC<MDA CS137 
   701.76        5. 103.90   1.49  1.429E-02   702.63  97.900    PBC<MDA NB94  
   726.70        7.  81.62   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   757.26        6.  95.13   1.53  1.351E-02   756.73  54.460    PBC<MDA ZR95  
   763.92        3. 176.49   1.54  1.341E-02   763.94  22.280    PBC<MDA AG110M
   785.67        4. 123.58   1.56  1.313E-02   785.42   1.280    PBC<MDA BI212 
   817.22        7.  63.91   1.58  1.273E-02   818.50 100.000    PBC<MDA Cs136 
   861.64        2. 291.38   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   911.24       17.  37.89   1.66  1.172E-02   911.07  29.000    PBC<MDA AC228 
   968.35        7.  90.34   1.71  1.118E-02   968.97  17.460    PBC<MDA AC228 
  1000.45        7.  78.87   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1048.03        3. 209.81   1.78  1.052E-02  1048.07  80.000    PBC<MDA Cs136 
  1051.20        3. 166.86   1.78  1.050E-02  1050.36   1.560    PBC<MDA RH106 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:42 PMPage  4
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1064.24        7.  72.04   1.79  1.040E-02  1063.66  74.500    PBC<MDA BI207 
  1078.10        5. 103.28   1.80  1.029E-02  1077.40   3.300    PBC<MDA Ga68  
  1098.66        4. 109.34   1.82  1.013E-02  1099.25  56.500    PBC<MDA FE59  
  1120.55        4.  68.32   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.55       10.  64.46   1.84  9.978E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.730E-01 Sc46  
                                              1121.30  34.900  1.642E+00 Ta182 
  1120.58       10.  69.33   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.483E-01 Sc46  
                                              1121.30  34.900  1.572E+00 Ta182 
  1173.01        5. 115.11   1.88  9.630E-03  1173.24  99.900    PBC<MDA CO60  
  1237.51        3. 193.62   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1273.16        1. 403.52   1.96  9.021E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.856E-01 EU154 
  1273.19        1. 393.83   1.96  9.021E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.901E-01 EU154 
  1332.18        3. 156.66   2.00  8.708E-03  1332.50  99.980    PBC<MDA CO60  
  1408.12        2. 255.91   2.06  8.334E-03  1408.00  21.005    PBC<MDA EU152 
  1460.88      181.   7.24   1.58  8.093E-03  1460.83  10.670  1.165E+02 K40   
  1692.23        6.  56.61   2.28  7.194E-03  1690.98  47.790    PBC<MDA SB124 
  1764.55       13.  31.87   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.28    77.17        82.        57. 1.442E+03   26.08   0.593  -      sM
   369.37    92.55        63.        59. 1.354E+03   23.11   0.943  -       D
   546.49   136.76        11.        13. 3.111E+02   43.64   0.622  -      s 
  1405.33   351.56       119.        24. 1.000E+03   68.32   1.150  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.92    46.32        73.        -4.    -0.002    48.66   0.901s
 TH-227    194.51    48.71        46.        -2.    -0.001   476.57   0.904 
 TH-234    253.36    63.44        99.        21.     0.011    35.37   0.916s
 BA-133    323.35    80.94       105.        11.     0.006   133.50   0.933 
 Nd-147    359.24    89.92        93.       -12.    -0.007   119.93   0.942s
 TH-234    369.72    92.54       106.        26.     0.015    25.37   0.943s
 AC-228    372.95    93.35        95.        16.     0.009    87.64   0.944D
 Gd-153    387.65    97.03        52.        -9.    -0.005   118.06   0.948s
 Np-239    389.23    97.42        27.         2.     0.001   311.85   0.950s
 Gd-153    418.83   104.83        38.         1.     0.001   736.91   0.953s
 Np-239    414.52   103.75        54.         5.     0.003   227.48   0.954s
 Np-239    425.18   106.42        46.         5.     0.003   203.12   0.956s
 EU-152    486.86   121.84        68.        -7.    -0.004   175.08   0.970s
 CO-57     487.61   122.03        63.        -6.    -0.004   178.30   0.970s
 EU-154    493.09   123.40        47.        10.     0.006   100.52   0.971s
 PA-234    525.21   131.43        70.         2.     0.001   525.15   0.979s
 HF-181    535.88   134.11        42.         9.     0.005   103.20   0.980s
 HF-181    535.64   134.04        17.        15.     0.008    47.22   0.983s
 Tc-99m    561.73   140.57        51.         7.     0.004   152.16   0.987s
 U-235     576.04   144.15        58.        13.     0.007    56.36   0.990s
 CE-141    576.17   144.18        38.        22.     0.012    44.58   0.992s
 Ba-140    652.34   163.23        49.        -5.    -0.003   222.00   1.008s
 CE-139    670.04   167.66        30.         6.     0.003   144.06   1.011s
 TH-229    778.70   194.84        39.         6.     0.003   156.95   1.036s
 TH-229    842.64   210.83        55.        -8.    -0.004   142.06   1.052s
 TH-227    931.35   233.02        14.        15.     0.008    43.46   1.074s
 PB-212    953.79   238.63        47.        89.     0.049    13.88   1.149 
 RA-224    959.53   240.07       153.       -35.    -0.019    52.80   1.079 
 PB-214    966.26   241.75        52.        20.     0.011    42.69   1.080s
 EU-152    974.96   243.93        69.       -16.    -0.009    77.64   1.082s
 TH-227   1022.47   255.81        40.        -1.    -0.001   789.89   1.093s
 BI-210M  1067.30   267.02        36.        -5.    -0.003   188.10   1.101s
 Hg-203   1114.10   278.72        42.        -6.    -0.004   147.11   1.113s
 I-131    1140.93   285.43        24.         1.     0.001   631.83   1.118s
 PB-214   1179.01   294.96        40.        37.     0.021    22.85   1.128s
 Ir-192   1179.02   294.96        29.        46.     0.025    22.21   1.129s
 PB-212   1199.29   300.03        18.        14.     0.008    50.42   1.132D
 PA-231   1200.62   300.36        22.        15.     0.008    50.56   1.132s
 PA-233   1200.64   300.37        23.        15.     0.008    51.81   1.132 
 PA-231   1223.38   306.06        21.        -2.    -0.001   283.80   1.135s
 BA-133   1210.57   302.85        21.         4.     0.002   155.70   1.135D
 Ba-140   1217.92   304.69        28.        -2.    -0.001   494.22   1.137s
 BI-210M  1217.98   304.70        28.        -2.    -0.001   500.38   1.137s
 Ir-192   1231.48   308.08        36.        -4.    -0.002   200.82   1.140s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1247.47   312.08        37.        -5.    -0.003   182.19   1.143s
 CR-51    1279.35   320.05        28.         1.     0.001   502.77   1.150s
 La-140   1309.53   327.60        33.        -3.    -0.001   327.07   1.158s
 AC-228   1351.63   338.13        14.        62.     0.034    18.95   0.836s
 HF-181   1384.32   346.30        26.        -2.    -0.001   416.27   1.173s
 PB-214   1406.31   351.80        44.        85.     0.047    13.26   1.179s
 BA-133   1420.89   355.45        32.        -2.    -0.001   336.79   1.182s
 BA-133   1532.73   383.42        24.        -3.    -0.002   231.68   1.207s
 SN-113   1574.32   393.82        16.         6.     0.003   105.97   1.214 
 SB-125   1724.54   431.38        20.         3.     0.002   201.43   1.246 
 AG-108M  1734.51   433.88        26.        -4.    -0.002   180.23   1.252s
 pm-146   1814.60   453.90        23.         2.     0.001   455.13   1.269s
 SB-125   1852.76   463.45        18.         8.     0.005    79.85   1.278s
 Ir-192   1869.25   467.57        13.         4.     0.002   123.52   1.282s
 PM-144   1907.02   477.01        20.        -1.    -0.001   710.53   1.290s
 HF-181   1924.29   481.33        20.         1.     0.000   781.75   1.294s
 RU-103   1986.96   497.00        24.        -4.    -0.002   200.25   1.307s
 RH-106   2043.69   511.19        29.        29.     0.016    32.02   1.320s
 Nd-147   2123.77   531.21        23.        -3.    -0.002   228.06   1.337s
 Ba-140   2146.12   536.80        23.        -3.    -0.002   248.96   1.343s
 CS-134   2248.72   562.45        21.        -1.    -0.001   604.14   1.365s
 CS-134   2270.44   567.88        23.        -4.    -0.002   175.46   1.371s
 PA-234   2270.38   567.87        21.        -4.    -0.002   188.82   1.371s
 BI-207   2281.99   570.77        16.        -2.    -0.001   330.77   1.371s
 TL-208   2331.63   583.18         9.        33.     0.018    18.06   0.444s
 CS-134   2422.65   605.94        32.         1.     0.001   780.08   1.401s
 BI-214   2436.30   609.35        21.        69.     0.039    12.87   1.228 
 RU-103   2436.50   609.40        18.        73.     0.040    14.36   1.406s
 AG-108M  2450.90   613.00        26.        -5.    -0.003   146.69   1.410s
 PM-144   2470.72   617.96        21.        -1.    -0.001   505.10   1.413s
 SB-125   2530.74   632.96        13.         1.     0.001   490.22   1.428s
 I-131    2546.66   636.94        27.        -5.    -0.003   155.75   1.429s
 AG-110M  2631.95   658.27        19.        -5.    -0.003   132.38   1.447s
 CS-137   2645.96   661.77        14.         5.     0.003   108.50   1.451s
 NB-94    2805.93   701.76        12.         5.     0.003   103.90   1.486s
 AG-108M  2895.59   724.18        25.        -4.    -0.002   196.06   1.503s
 EU-154   2893.41   723.63        26.        -3.    -0.002   217.69   1.503s
 BI-212   2905.68   726.70        15.         7.     0.004    81.62   1.507s
 pm-146   2943.95   736.26        16.        -3.    -0.002   182.45   1.514s
 pm-146   2981.70   745.70        12.        -4.    -0.002   144.80   1.524s
 ZR-95    3027.94   757.26        11.         6.     0.003    95.13   1.532s
 AG-110M  3054.59   763.92        16.         3.     0.002   176.49   1.538s
 EU-152   3096.75   774.46         9.        -1.    -0.001   384.87   1.551s
 BI-212   3141.60   785.67         9.         4.     0.002   123.58   1.556s
 CS-134   3186.50   796.90        18.        -1.     0.000   848.57   1.565s
 CO-58    3243.79   811.22        13.        -3.    -0.002   176.22   1.578s
 Cs-136   3267.78   817.22         6.         7.     0.004    63.91   1.584s
 Co-56    3381.98   845.76        17.        -4.    -0.002   142.28   1.608s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   3445.51   861.64        14.         2.     0.001   291.38   1.620s
 AG-110M  3537.73   884.69        12.        -2.    -0.001   218.92   1.640s
 y-88     3592.04   898.27        13.        -2.    -0.001   213.23   1.651s
 AC-228   3643.94   911.24        13.        17.     0.010    37.89   1.662s
 AG-110M  3751.77   938.19        15.        -3.    -0.002   196.43   1.684s
 AC-228   3872.45   968.35        14.         7.     0.004    90.34   1.710s
 EU-154   3992.22   998.29        25.        -5.    -0.003   138.82   1.733s
 PA-234M  4000.86  1000.45        13.         7.     0.004    78.87   1.737s
 EU-154   4011.85  1003.20        24.        -5.    -0.003   137.50   1.740s
 Co-56    4150.99  1037.97        17.        -1.     0.000   676.05   1.767s
 Cs-136   4191.23  1048.03        14.         3.     0.001   209.81   1.776s
 RH-106   4203.92  1051.20        15.         3.     0.002   166.86   1.777s
 BI-207   4256.12  1064.24         8.         7.     0.004    72.04   1.788s
 Ga-68    4311.56  1078.10        11.         5.     0.003   103.28   1.799s
 FE-59    4393.86  1098.66         9.         4.     0.002   109.34   1.817s
 ZN-65    4464.81  1116.39        27.        -2.    -0.001   369.53   1.831s
 BI-214   4481.42  1120.55        24.         4.     0.002    68.32   1.834s
 Sc-46    4481.56  1120.58        18.        10.     0.005    69.33   1.835s
 Ta-182   4481.42  1120.55        17.        10.     0.006    64.46   1.835s
 CO-60    4691.37  1173.01        13.         5.     0.003   115.11   1.877s
 Ta-182   4888.87  1222.36        20.        -3.    -0.002   189.10   1.916s
 Co-56    4949.49  1237.51        16.         3.     0.002   193.62   1.929s
 NA-22    5092.31  1273.19         9.         1.     0.001   393.83   1.958s
 EU-154   5092.15  1273.16         9.         1.     0.001   403.52   1.958s
 FE-59    5166.25  1291.67        20.        -2.    -0.001   289.91   1.972s
 CO-60    5328.37  1332.18        11.         3.     0.002   156.66   2.004s
 EU-152   5632.36  1408.12         8.         2.     0.001   255.91   2.064s
 K-40     5843.54  1460.88        10.       181.     0.101     7.24   1.578s
 La-140   6380.17  1594.93        13.        -4.    -0.002   149.40   2.209s
 SB-124   6769.69  1692.23         2.         6.     0.003    56.61   2.281s
 BI-214   7059.27  1764.55        11.        13.     0.007    31.87   2.336s
 Co-56    7074.62  1768.38        22.        -6.    -0.003   118.89   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   6.6938E-02                                      9.50E+02             
                          1274.53 6.694E-02 &(  1.009E+00 3.94E+02 9.99E+01 G  
 
K-40     N   1.1652E+02                                      4.66E+11             
                          1460.83 1.165E+02  (P 1.117E+01 7.24E+00 1.07E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   2.7416E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.054E+00 1.00E+03 1.00E+02 G  
                          1120.55 5.483E-01 ?(  1.263E+00 6.93E+01 1.00E+02 G  
 
CR-51    F   3.3097E-01                                      2.77E+01             
                           320.08 3.310E-01  (  6.008E+00 5.03E+02 9.94E+00 G  
 
FE-59    F   4.2456E-01                                      4.45E+01             
                          1099.25 4.246E-01 ?(  1.639E+00 1.09E+02 5.65E+01 G  
                          1291.60-3.265E-01 -   3.427E+00 2.90E+02 4.32E+01 G  
 
Co-56    C  -6.8206E-03                                      7.73E+01             
                           846.77-1.949E-01 ?(  9.817E-01 1.42E+02 9.99E+01 G  
                          1238.28 2.776E-01 ?(  1.939E+00 1.94E+02 6.61E+01 G  
                          1037.84-3.201E-01 +   8.045E+00 6.76E+02 1.41E+01 G  
                          1771.35-3.070E+00 +   1.269E+01 1.19E+02 1.55E+01  A 
 
CO-57    C  -9.4105E-02                                      2.72E+02             
                           122.06-9.411E-02 ?(  5.787E-01 1.78E+02 8.56E+01 G  
                           136.47 1.948E-02 %   3.765E+00 5.36E+03 1.07E+01 G  
 
CO-58    C  -1.3118E-01                                      7.09E+01             
                           810.78-1.312E-01 ?(  8.380E-01 1.76E+02 9.95E+01 G  
 
CO-60    F   2.4508E-01                                      1.93E+03             
                          1332.50 2.083E-01 ?(  1.179E+00 1.57E+02 1.00E+02 G  
                          1173.24 2.819E-01 ?(  1.140E+00 1.15E+02 9.99E+01 G  
 
ZN-65    F  -2.2297E-01                                      2.44E+02             
                          1115.55-2.230E-01 &(  2.963E+00 3.70E+02 5.06E+01 G  
 
NB-94    I   2.0718E-01                                      7.41E+06             
                           702.63 2.072E-01 ?(  7.509E-01 1.04E+02 9.79E+01 G  
                           871.10-1.423E-02 %   8.749E-01 1.61E+03 9.99E+01 G  
 
ZR-95    I   4.1784E-01                                      6.40E+01             
                           756.73 4.178E-01 &(  1.376E+00 9.51E+01 5.45E+01 G  
                           724.20 0.000E+00 -   2.283E+00 1.00E+03 4.42E+01 G  
 
RU-103   I  -1.1923E-01                                      3.93E+01             
                           497.05-1.192E-01 ?(  8.487E-01 2.00E+02 9.09E+01 G  
                           610.30 4.435E+01 ?   1.379E+01 1.44E+01 5.75E+00 GA 
 
RH-106   I   1.5922E+00                                      3.74E+02             
                           621.92 0.000E+00 ?(  6.925E+00 1.00E+03 9.93E+00 G  
                          1050.36 1.173E+01 ?(  7.023E+01 1.67E+02 1.56E+00 G  
                           511.86 4.476E+00 *   4.269E+00 3.20E+01 2.00E+01 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -1.2443E-01                                      1.53E+05             
                           433.94-1.244E-01 ?(  7.925E-01 1.80E+02 9.05E+01 G  
                           722.94-1.648E-01 +   1.146E+00 1.96E+02 9.08E+01 G  
                           614.28-2.005E-01 +   1.030E+00 1.47E+02 8.98E+01 G  
 
AG-110M  F   3.4133E-02                                      2.50E+02             
                           884.68-1.490E-01 ?(  1.199E+00 2.19E+02 7.27E+01 G  
                           657.76-1.944E-01 +   9.040E-01 1.32E+02 9.46E+01 G  
                           937.49-4.150E-01 +   2.947E+00 1.96E+02 3.44E+01 G  
                          1384.30 6.353E-02 %   3.599E+00 1.38E+03 2.43E+01 G  
                           763.94 6.316E-01 ?(  3.999E+00 1.76E+02 2.23E+01 G  
 
SN-113   F   2.2934E-01                                      1.15E+02             
                           391.69 2.293E-01 ?(  8.440E-01 1.06E+02 6.40E+01 G  
 
SB-124   F   3.0062E-01                                      6.02E+01             
                           602.73 8.955E-03 %(  8.404E-01 2.53E+03 9.83E+01 G  
                          1690.98 9.003E-01 ?(  1.552E+00 5.66E+01 4.78E+01 G  
                           722.79 3.351E-02 %   7.543E+00 5.94E+03 1.08E+01 G  
 
SB-125   I   7.1267E-01                                      1.01E+03             
                           427.88 2.992E-01 ?(  2.157E+00 2.01E+02 2.96E+01 G  
                           600.50 0.000E+00 &   5.882E+00 1.00E+03 1.79E+01 G  
                           635.89 3.366E-01 ?(  6.193E+00 4.90E+02 1.13E+01 G  
                           463.37 2.288E+00 &(  6.167E+00 7.98E+01 1.05E+01 G  
 
I-131    I   1.6473E-02                                      8.02E+00             
                           364.48-9.665E-03 %(  8.134E-01 2.31E+03 8.17E+01 G  
                           284.30 3.643E-01 ?(  8.389E+00 6.32E+02 6.14E+00 G  
                           636.97-2.491E+00 +   1.360E+01 1.56E+02 7.17E+00 G  
 
Gd-153   F  -3.7602E-01                                      2.42E+02             
                            97.50-3.760E-01 ?(  1.517E+00 1.18E+02 3.00E+01 G  
                           103.20 6.835E-02 +   1.801E+00 7.37E+02 2.18E+01 G  
 
Ga-68    C   9.5346E+00                                      4.71E-02             
                          1077.40 9.535E+00 ?(  3.442E+01 1.03E+02 3.30E+00 G  
 
Tc-99m   I   1.0252E-01                                      2.51E-01             
                           140.51 1.025E-01 &(  5.381E-01 1.52E+02 8.93E+01 G  
 
BA-133   F   4.2305E-02                                      3.85E+03             
                           356.00-9.278E-02 ?(  1.114E+00 3.37E+02 6.20E+01 G  
                           302.85 4.996E-01  (  2.750E+00 1.56E+02 1.83E+01 G  
                           383.84-8.601E-01 +   7.121E+00 2.32E+02 8.94E+00 GA 
                            80.99 4.457E-01     2.019E+00 1.34E+02 3.41E+01 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   3.6790E-02                                      7.54E+02             
                           604.71 3.679E-02 ?(  1.035E+00 7.80E+02 9.76E+01 G  
                           795.87-3.566E-02 +   1.123E+00 8.49E+02 8.55E+01 G  
                           569.32-8.745E-01 +   5.434E+00 1.75E+02 1.54E+01 G  
                           801.95-7.678E-02 %   1.020E+01 3.51E+03 8.69E+00 G  
                           563.24-4.292E-01 +   9.505E+00 6.04E+02 8.35E+00 G  
 
CS-137   I   2.3313E-01                                      1.10E+04             
                           661.66 2.331E-01 ?(  8.826E-01 1.09E+02 8.52E+01 G  
 
CE-139   F   9.8052E-02                                      1.38E+02             
                           165.85 9.805E-02 ?(  4.925E-01 1.44E+02 7.99E+01 G  
 
Ba-140   I  -3.6269E-01                                      1.28E+01             
                           537.26-3.627E-01 ?(  3.241E+00 2.49E+02 2.44E+01 G  
                           162.66-1.036E+00 &   8.024E+00 2.22E+02 6.22E+00 G  
                           304.85-7.520E-01 +   1.342E+01 4.94E+02 4.29E+00 G  
 
La-140   I  -2.7660E-01                                      1.28E+01             
                          1596.21-2.766E-01 ?(  1.483E+00 1.49E+02 9.54E+01 G  
                           487.02 0.000E+00 +   1.617E+00 1.00E+03 4.55E+01 G  
                           328.76-2.794E-01 &   3.254E+00 3.27E+02 2.03E+01 G  
                           815.77 0.000E+00 +   2.962E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   6.0956E-01                                      3.25E+01             
                           145.44 6.096E-01 ?(  8.621E-01 4.46E+01 4.82E+01 G  
 
PM-144   C  -6.3036E-03                                      3.63E+02             
                           696.54-6.304E-03 &(  8.355E-01 3.52E+03 9.90E+01 G  
                           618.06-4.628E-02 +   8.551E-01 5.05E+02 9.91E+01 G  
                           476.81-6.274E-02 +   1.641E+00 7.11E+02 4.20E+01 G  
 
EU-152   F  -3.1296E-02                                      4.94E+03             
                           344.29-3.130E-02 %(  2.114E+00 1.83E+03 2.65E+01 G  
                          1112.07 2.086E-01 %   8.489E+00 1.08E+03 1.36E+01 G  
                           121.78-2.970E-01 +   1.790E+00 1.75E+02 2.86E+01 G  
                           778.92-3.710E-01 +   5.444E+00 3.85E+02 1.29E+01 G  
                           964.11-6.135E-02 %   7.494E+00 3.26E+03 1.46E+01 G  
                           244.69-3.825E+00 +   9.914E+00 7.76E+01 7.58E+00 G  
                          1408.00 5.072E-01 ?   4.927E+00 2.56E+02 2.10E+01 GA 
 
EU-154   I   2.3570E-01                                      3.14E+03             
                           873.23 1.360E-01 %(  6.655E+00 1.27E+03 1.23E+01 G  
                           123.10 3.089E-01 &(  1.055E+00 1.01E+02 4.08E+01 G  
                          1274.54 1.856E-01 &(  2.870E+00 4.04E+02 3.52E+01 G  
                           723.36-6.678E-01 +   5.171E+00 2.18E+02 2.02E+01 G  
                          1004.77-1.506E+00 &   7.246E+00 1.38E+02 1.80E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           996.33-2.571E+00 +   1.248E+01 1.39E+02 1.06E+01 G  
 
EU-155   I  -2.0601E-02                                      1.81E+03             
                           105.31-2.060E-02 %(  2.010E+00 2.73E+03 2.12E+01 G  
                            86.54-8.227E-03 &   1.933E+00 6.71E+03 3.07E+01 G  
 
HF-181   F   2.5614E-01                                      4.24E+01             
                           482.00 2.978E-02 ?(  8.583E-01 7.82E+02 8.05E+01 G  
                           133.02 2.755E-01 &(  9.683E-01 1.03E+02 4.33E+01 G  
                           345.83-2.701E-01 +   4.060E+00 4.16E+02 1.51E+01 G  
                           136.30 3.228E+00 ?(  4.782E+00 4.72E+01 5.85E+00 G  
 
Ta-182   F   1.6425E+00                                      1.14E+02             
                          1121.30 1.642E+00 &(  3.486E+00 6.45E+01 3.49E+01 G  
                          1221.41-7.673E-01 -   5.183E+00 1.89E+02 2.70E+01 G  
                          1189.05 2.073E-01 %   8.525E+00 1.11E+03 1.62E+01 G  
 
Hg-203   F  -1.5870E-01                                      4.66E+01             
                           279.20-1.587E-01 ?(  8.077E-01 1.47E+02 8.15E+01 G  
 
TL-208   N   1.3292E+00                                      6.98E+02             
                           583.02 1.329E+00  (P 6.615E-01 1.81E+01 8.45E+01 G  
                           277.28-5.787E-01 % P 7.812E+00 7.20E+02 6.31E+00 G  
                           860.56 6.778E-01 -   7.288E+00 2.91E+02 1.24E+01 G  
 
pm-146   C  -4.4217E-01                                      2.02E+03             
                           747.16-4.422E-01 ?(  2.293E+00 1.45E+02 3.40E+01 G  
                           735.72-5.882E-01 +   3.855E+00 1.82E+02 2.25E+01 G  
                           453.88 6.568E-02 +   1.087E+00 4.55E+02 6.50E+01 G  
 
y-88     F  -1.2381E-01                                      1.07E+02             
                           898.04-1.238E-01 ?(  9.659E-01 2.13E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.134E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -4.2032E+01                                      5.33E+03             
                           263.70-4.203E+01 %(  8.983E+03 5.87E+03 6.00E-03   K
 
Cd-109   F   2.8631E-02                                      4.53E+02             
                            88.04 2.863E-02 &(  1.718E+01 1.72E+04 3.79E+00 G  
 
PB-210   N  -2.6492E+00                                      8.14E+03             
                            46.54-2.649E+00 ?(P 2.536E+01 4.87E+01 4.25E+00 G  
 
PB-212   N   3.6681E+00                                      6.98E+02             
                           238.63 3.668E+00  (P 1.436E+00 1.39E+01 4.33E+01 G  
                           300.03 8.961E+00 +   1.436E+01 5.04E+01 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   5.2820E+00                                      5.84E+05             
                           351.93 5.282E+00 @(P 2.106E+00 1.33E+01 3.76E+01 G  
                           295.09 4.023E+00 - P 3.459E+00 2.29E+01 1.93E+01 G  
                           242.00 4.910E+00 * P 8.807E+00 4.27E+01 7.43E+00 GA 
 
BI-207   C   1.6792E-01                                      1.18E+04             
                           569.70-6.025E-02 &(  7.317E-01 3.31E+02 9.77E+01 G  
                          1063.66 4.673E-01 &(  1.125E+00 7.20E+01 7.45E+01 G  
 
BI-212   N   3.9309E+00                                      6.98E+02             
                           727.17 3.931E+00 ?(  1.088E+01 8.16E+01 7.55E+00 G  
                           785.42 1.251E+01 ?   5.530E+01 1.24E+02 1.28E+00 GA 
 
BI-214   N   5.6666E+00                                      5.84E+05             
                           609.31 5.269E+00  (P 1.806E+00 1.29E+01 4.61E+01 G  
                          1120.29 1.368E+00 - P 9.455E+00 6.83E+01 1.51E+01 G  
                          1764.49 6.857E+00 ?(P 9.469E+00 3.19E+01 1.54E+01 G  
 
BI-210M  T  -1.8046E-01                                      1.10E+09             
                           265.83-1.805E-01 ?(  1.189E+00 1.88E+02 5.00E+01 G  
                           304.90-1.138E-01 +   2.056E+00 5.00E+02 2.80E+01 G  
 
RA-224   N  -1.5370E+01                                      6.98E+02             
                           240.99-1.537E+01  (  2.652E+01 5.28E+01 4.10E+00 G  
 
AC-228   N   2.4506E+00                                      2.10E+03             
                           911.07 2.806E+00 ?(  3.144E+00 3.79E+01 2.90E+01 G  
                           968.97 1.861E+00 ?(  5.764E+00 9.03E+01 1.75E+01 G  
                           338.32 1.168E+01 +   3.766E+00 1.89E+01 1.20E+01 G  
                            93.35 3.748E+00     1.100E+01 8.76E+01 5.56E+00 XA 
 
TH-227   N   2.1911E+00                                      7.95E+03             
                           235.97 2.191E+00 &(  2.924E+00 4.35E+01 1.23E+01 G  
                            50.14-5.755E-01 -   9.704E+00 4.77E+02 8.00E+00 G  
                           256.24-3.059E-01 -   8.634E+00 7.90E+02 7.00E+00 G  
 
TH-229   N   2.0534E+00                                      2.68E+06             
                           193.51 2.053E+00 ?(  1.120E+01 1.57E+02 4.40E+00 G  
                           210.85-4.211E+00 +   2.055E+01 1.42E+02 2.99E+00 G  
 
TH-234   N   7.2697E+00                                      1.63E+12             
                            63.29 9.040E+00 *(P 2.153E+01 3.54E+01 3.81E+00 G  
                            92.59 6.062E+00 *(P 1.158E+01 2.54E+01 5.58E+00 G  
 
PA-231   N   5.0662E+00                                      1.20E+07             
                           302.65-1.719E+00 &(  1.763E+01 2.84E+02 2.88E+00 G  
                           300.07 1.301E+01 ?(  2.100E+01 5.06E+01 2.46E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   4.9677E-01                                      7.82E+08             
                           312.01-2.932E-01 ?(  1.867E+00 1.82E+02 3.60E+01 G  
                           300.18 5.083E+00 ?(  8.444E+00 5.18E+01 6.20E+00 G  
 
PA-234   N   1.5929E-01                                      1.63E+12             
                           131.29 1.593E-01 &(  2.925E+00 5.25E+02 1.80E+01 G  
                           946.02 0.000E+00 -   1.011E+01 1.00E+03 1.34E+01 G  
                           569.47-1.441E+00 +   9.705E+00 1.89E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.074E+01 1.00E+03 9.60E+00 G  
                           880.53 0.000E+00 -   5.670E+00 1.00E+03 6.00E+00 GA 
 
PA-234M  N   4.3875E+01                                      1.63E+12             
                          1001.00 4.388E+01 ?(  1.170E+02 7.89E+01 8.37E-01 G  
                           766.41-1.006E+00 &   3.670E+02 9.92E+03 2.94E-01 G  
 
U-235    N   1.6041E+00                                      2.57E+11             
                           143.79 1.604E+00 *(P 4.583E+00 5.64E+01 1.10E+01 G  
                           205.33-2.110E-01 %   1.113E+01 1.48E+03 5.01E+00 G  
                           163.38 0.000E+00 -   8.818E+00 1.00E+03 5.08E+00 G  
 
Np-237   F  -5.2893E-02                                      2.14E+06             
                            86.49-5.289E-02 &(  4.710E+00 2.55E+03 1.31E+01 G  
 
Ir-192   F   6.3606E-01                                      7.40E+01             
                           316.49-4.794E-03 %(  6.996E-01 4.01E+03 8.70E+01 G  
                           468.06 2.482E-01 ?(  1.084E+00 1.24E+02 5.18E+01 G  
                           308.44-2.917E-01 +   2.057E+00 2.01E+02 3.18E+01 G  
                           295.95 3.151E+00 ?(  1.907E+00 2.22E+01 3.02E+01 G  
 
Cs-136   F   2.3636E-01                                      1.30E+01             
                           818.50 2.878E-01 ?(  5.987E-01 6.39E+01 1.00E+02 G  
                          1048.07 1.721E-01 ?(  1.316E+00 2.10E+02 8.00E+01 G  
                           340.57-2.151E-02 %   1.482E+00 1.91E+03 4.69E+01 G  
 
Np-239   T   2.6430E-01                                      2.36E+00             
                           103.70 2.409E-01 ?   1.908E+00 2.27E+02 2.40E+01 X  
                           106.13 2.643E-01 &(  1.872E+00 2.03E+02 2.27E+01 G  
                            99.50 2.001E-01 ?   2.238E+00 3.12E+02 1.50E+01 X  
 
Nd-147      -7.3883E-01                                      1.11E+01             
                           531.00-7.388E-01 ?(  6.032E+00 2.28E+02 1.30E+01 G  
                            91.10-5.329E-01 +   2.165E+00 1.20E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
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       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.32        73.        -4.    -0.002    48.66  -2.649E+00  P
 TH-227      48.71        46.        -2.    -0.001   476.57  -5.755E-01   
 TH-234      63.44        99.        21.     0.011    35.37   9.040E+00  P
 Nd-147      89.92        93.       -12.    -0.007   119.93  -5.329E-01   
 TH-234      92.54       106.        26.     0.015    25.37   6.062E+00  P
 Gd-153      97.03        52.        -9.    -0.005   118.06  -3.760E-01   
 Np-239      97.42        27.         2.     0.001   311.85   2.001E-01   
 Gd-153     104.83        38.         1.     0.001   736.91   6.835E-02   
 Np-239     103.75        54.         5.     0.003   227.48   2.409E-01   
 Np-239     106.42        46.         5.     0.003   203.12   2.643E-01   
 EU-152     121.84        68.        -7.    -0.004   175.08  -2.970E-01   
 CO-57      122.03        63.        -6.    -0.004   178.30  -9.411E-02   
 EU-154     123.40        47.        10.     0.006   100.52   3.089E-01   
 PA-234     131.43        70.         2.     0.001   525.15   1.593E-01   
 HF-181     134.11        42.         9.     0.005   103.20   2.755E-01   
 HF-181     134.04        17.        15.     0.008    47.22   3.228E+00   
 Tc-99m     140.57        51.         7.     0.004   152.16   1.025E-01   
 U-235      144.15        58.        13.     0.007    56.36   1.604E+00  P
 CE-141     144.18        38.        22.     0.012    44.58   6.096E-01   
 Ba-140     163.23        49.        -5.    -0.003   222.00  -1.036E+00   
 CE-139     167.66        30.         6.     0.003   144.06   9.805E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229     194.84        39.         6.     0.003   156.95   2.053E+00   
 TH-229     210.83        55.        -8.    -0.004   142.06  -4.211E+00   
 TH-227     233.02        14.        15.     0.008    43.46   2.191E+00   
 RA-224     240.07       153.       -35.    -0.019    52.80  -1.537E+01   
 PB-214     241.75        52.        20.     0.011    42.69   4.910E+00  P
 EU-152     243.93        69.       -16.    -0.009    77.64  -3.825E+00   
 TH-227     255.81        40.        -1.    -0.001   789.89  -3.059E-01   
 BI-210M    267.02        36.        -5.    -0.003   188.10  -1.805E-01   
 Hg-203     278.72        42.        -6.    -0.004   147.11  -1.587E-01   
 I-131      285.43        24.         1.     0.001   631.83   3.643E-01   
 PB-214     294.96        40.        37.     0.021    22.85   4.023E+00  P
 PA-231     300.36        22.        15.     0.008    50.56   1.301E+01   
 PA-233     300.37        23.        15.     0.008    51.81   5.083E+00   
 PA-231     306.06        21.        -2.    -0.001   283.80  -1.719E+00   
 Ba-140     304.69        28.        -2.    -0.001   494.22  -7.520E-01   
 BI-210M    304.70        28.        -2.    -0.001   500.38  -1.138E-01   
 PA-233     312.08        37.        -5.    -0.003   182.19  -2.932E-01   
 CR-51      320.05        28.         1.     0.001   502.77   3.310E-01   
 La-140     327.60        33.        -3.    -0.001   327.07  -2.794E-01   
 HF-181     346.30        26.        -2.    -0.001   416.27  -2.701E-01   
 PB-214     351.80        44.        85.     0.047    13.26   5.282E+00  P
 SN-113     393.82        16.         6.     0.003   105.97   2.293E-01   
 SB-125     431.38        20.         3.     0.002   201.43   2.992E-01   
 AG-108M    433.88        26.        -4.    -0.002   180.23  -1.244E-01   
 pm-146     453.90        23.         2.     0.001   455.13   6.568E-02   
 SB-125     463.45        18.         8.     0.005    79.85   2.288E+00   
 PM-144     477.01        20.        -1.    -0.001   710.53  -6.274E-02   
 HF-181     481.33        20.         1.     0.000   781.75   2.978E-02   
 RU-103     497.00        24.        -4.    -0.002   200.25  -1.192E-01   
 RH-106     511.19        29.        29.     0.016    32.02   4.476E+00   
 Nd-147     531.21        23.        -3.    -0.002   228.06  -7.388E-01   
 Ba-140     536.80        23.        -3.    -0.002   248.96  -3.627E-01   
 CS-134     562.45        21.        -1.    -0.001   604.14  -4.292E-01   
 CS-134     567.88        23.        -4.    -0.002   175.46  -8.745E-01   
 PA-234     567.87        21.        -4.    -0.002   188.82  -1.441E+00   
 BI-207     570.77        16.        -2.    -0.001   330.77  -6.025E-02   
 CS-134     605.94        32.         1.     0.001   780.08   3.679E-02   
 RU-103     609.40        18.        73.     0.040    14.36   4.435E+01   
 AG-108M    613.00        26.        -5.    -0.003   146.69  -2.005E-01   
 PM-144     617.96        21.        -1.    -0.001   505.10  -4.628E-02   
 SB-125     632.96        13.         1.     0.001   490.22   3.366E-01   
 I-131      636.94        27.        -5.    -0.003   155.75  -2.491E+00   
 AG-110M    658.27        19.        -5.    -0.003   132.38  -1.944E-01   
 CS-137     661.77        14.         5.     0.003   108.50   2.331E-01   
 NB-94      701.76        12.         5.     0.003   103.90   2.072E-01   
 AG-108M    724.18        25.        -4.    -0.002   196.06  -1.648E-01   
 EU-154     723.63        26.        -3.    -0.002   217.69  -6.678E-01   
 BI-212     726.70        15.         7.     0.004    81.62   3.931E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:42 PMPage 16
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140300.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     736.26        16.        -3.    -0.002   182.45  -5.882E-01   
 pm-146     745.70        12.        -4.    -0.002   144.80  -4.422E-01   
 ZR-95      757.26        11.         6.     0.003    95.13   4.178E-01   
 AG-110M    763.92        16.         3.     0.002   176.49   6.316E-01   
 EU-152     774.46         9.        -1.    -0.001   384.87  -3.710E-01   
 BI-212     785.67         9.         4.     0.002   123.58   1.251E+01   
 CS-134     796.90        18.        -1.     0.000   848.57  -3.566E-02   
 CO-58      811.22        13.        -3.    -0.002   176.22  -1.312E-01   
 Cs-136     817.22         6.         7.     0.004    63.91   2.878E-01   
 Co-56      845.76        17.        -4.    -0.002   142.28  -1.949E-01   
 AG-110M    884.69        12.        -2.    -0.001   218.92  -1.490E-01   
 y-88       898.27        13.        -2.    -0.001   213.23  -1.238E-01   
 AG-110M    938.19        15.        -3.    -0.002   196.43  -4.150E-01   
 EU-154     998.29        25.        -5.    -0.003   138.82  -2.571E+00   
 EU-154    1003.20        24.        -5.    -0.003   137.50  -1.506E+00   
 Co-56     1037.97        17.        -1.     0.000   676.05  -3.201E-01   
 Cs-136    1048.03        14.         3.     0.001   209.81   1.721E-01   
 RH-106    1051.20        15.         3.     0.002   166.86   1.173E+01   
 BI-207    1064.24         8.         7.     0.004    72.04   4.673E-01   
 Ga-68     1078.10        11.         5.     0.003   103.28   9.535E+00   
 FE-59     1098.66         9.         4.     0.002   109.34   4.246E-01   
 ZN-65     1116.39        27.        -2.    -0.001   369.53  -2.230E-01   
 Sc-46     1120.58        18.        10.     0.005    69.33   5.483E-01   
 Ta-182    1120.55        17.        10.     0.006    64.46   1.642E+00   
 CO-60     1173.01        13.         5.     0.003   115.11   2.819E-01   
 Ta-182    1222.36        20.        -3.    -0.002   189.10  -7.673E-01   
 Co-56     1237.51        16.         3.     0.002   193.62   2.776E-01   
 NA-22     1273.19         9.         1.     0.001   393.83   6.694E-02   
 EU-154    1273.16         9.         1.     0.001   403.52   1.856E-01   
 FE-59     1291.67        20.        -2.    -0.001   289.91  -3.265E-01   
 CO-60     1332.18        11.         3.     0.002   156.66   2.083E-01   
 EU-152    1408.12         8.         2.     0.001   255.91   5.072E-01   
 La-140    1594.93        13.        -4.    -0.002   149.40  -2.766E-01   
 SB-124    1692.23         2.         6.     0.003    56.61   9.003E-01   
 Co-56     1768.38        22.        -6.    -0.003   118.89  -3.070E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                7.22E+00
 NA-22  #A    6.6938E-02    6.6938E-02    3.938E+02%                1.01E+00
 K-40         1.1652E+02    1.1652E+02    7.631E+00%                1.12E+01
 Sc-46  #A    2.7416E-01    2.7416E-01    6.933E+01%                1.05E+00
 CR-51  #A    3.3096E-01    3.3097E-01    5.028E+02%                6.01E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:42 PMPage 17
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140300.An1            
                                                                                 
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.15E+00
 FE-59  #A    4.2456E-01    4.2456E-01    1.093E+02%                1.64E+00
 Co-56  #A   -6.8206E-03   -6.8206E-03    1.201E+02%                9.82E-01
 CO-57  #A   -9.4105E-02   -9.4105E-02    1.783E+02%                5.79E-01
 CO-58  #A   -1.3118E-01   -1.3118E-01    1.762E+02%                8.38E-01
 CO-60  #A    2.4508E-01    2.4508E-01    9.720E+01%                1.18E+00
 ZN-65  #A   -2.2297E-01   -2.2297E-01    3.695E+02%                2.96E+00
 NB-94  #A    2.0718E-01    2.0718E-01    1.039E+02%                7.51E-01
 ZR-95  #A    4.1784E-01    4.1784E-01    9.513E+01%                1.38E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.34E+00
 RU-103 #A   -1.1923E-01   -1.1923E-01    2.003E+02%                8.49E-01
 RH-106 #A    1.5922E+00    1.5922E+00    1.669E+02%                6.93E+00
 AG-108M#A   -1.2443E-01   -1.2443E-01    1.802E+02%                7.92E-01
 AG-110M#A    3.4133E-02    3.4133E-02    1.406E+02%                1.20E+00
 SN-113 #A    2.2934E-01    2.2934E-01    1.060E+02%                8.44E-01
 SB-124 #A    3.0061E-01    3.0062E-01    5.661E+01%                8.40E-01
 SB-125 #A    7.1267E-01    7.1267E-01    7.985E+01%                2.16E+00
 I-131  #A    1.6473E-02    1.6473E-02    6.318E+02%                8.13E-01
 Gd-153 #A   -3.7602E-01   -3.7602E-01    1.181E+02%                1.52E+00
 Ga-68  #A    9.4924E+00    9.5346E+00    1.033E+02%                3.44E+01
 Tc-99m #A    1.0243E-01    1.0252E-01    1.522E+02%                5.38E-01
 BA-133  A    4.2305E-02    4.2305E-02    1.557E+02%                1.11E+00
 CS-134 #A    3.6790E-02    3.6790E-02    7.801E+02%                1.03E+00
 CS-137 #A    2.3313E-01    2.3313E-01    1.085E+02%                8.83E-01
 CE-139 #A    9.8052E-02    9.8052E-02    1.441E+02%                4.92E-01
 Ba-140 #A   -3.6268E-01   -3.6269E-01    2.490E+02%                3.24E+00
 La-140 #A   -2.7659E-01   -2.7660E-01    1.494E+02%                1.48E+00
 CE-141 #A    6.0956E-01    6.0956E-01    4.458E+01%                8.62E-01
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.97E+00
 PM-144 #A   -6.3036E-03   -6.3036E-03    3.522E+03%                8.36E-01
 EU-152 #A   -3.1296E-02   -3.1296E-02    1.828E+03%                2.11E+00
 EU-154 #A    2.3570E-01    2.3570E-01    1.005E+02%                6.66E+00
 EU-155 #A   -2.0601E-02   -2.0601E-02    2.732E+03%                2.01E+00
 HF-181 #A    2.5614E-01    2.5614E-01    4.722E+01%                8.58E-01
 Ta-182 #A    1.6425E+00    1.6425E+00    6.446E+01%                3.49E+00
 Hg-203 #A   -1.5870E-01   -1.5870E-01    1.471E+02%                8.08E-01
 TL-208       1.3292E+00    1.3292E+00    2.130E+01%                6.62E-01
 pm-146 #A   -4.4217E-01   -4.4217E-01    1.448E+02%                2.29E+00
 y-88   #A   -1.2381E-01   -1.2381E-01    2.132E+02%                9.66E-01
 Cd-113m#B   -4.2032E+01   -4.2032E+01    5.867E+03%                8.98E+03
 Cd-109 #A    2.8631E-02    2.8631E-02    1.723E+04%                1.72E+01
 PB-210 #A   -2.6492E+00   -2.6492E+00    3.387E+02%                2.54E+01
 PB-212       3.6681E+00    3.6681E+00    1.619E+01%                1.44E+00
 PB-214 #     5.2820E+00    5.2820E+00    1.504E+01%                2.11E+00
 BI-207 #A    1.6792E-01    1.6792E-01    7.204E+01%                7.32E-01
 BI-212 #A    3.9309E+00    3.9309E+00    8.162E+01%                1.09E+01
 BI-214       5.6666E+00    5.6666E+00    1.518E+01%                1.81E+00
 BI-210M#A   -1.8046E-01   -1.8046E-01    1.881E+02%                1.19E+00
 RA-224 #A   -1.5370E+01   -1.5370E+01    5.280E+01%                2.65E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:26:42 PMPage 18
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140300.An1            
                                                                                 
 AC-228  A    2.4506E+00    2.4506E+00    3.789E+01%                3.14E+00
 TH-227 #A    2.1911E+00    2.1911E+00    4.346E+01%                2.92E+00
 TH-229 #A    2.0534E+00    2.0534E+00    1.569E+02%                1.12E+01
 TH-234 #A    7.2697E+00    7.2697E+00    4.373E+01%                2.15E+01
 PA-231 #A    5.0662E+00    5.0662E+00    5.056E+01%                1.76E+01
 PA-233 #A    4.9677E-01    4.9677E-01    5.181E+01%                1.87E+00
 PA-234 #A    1.5929E-01    1.5929E-01    5.252E+02%                2.92E+00
 PA-234M#A    4.3875E+01    4.3875E+01    7.887E+01%                1.17E+02
 U-235  #A    1.6041E+00    1.6041E+00    8.297E+01%                4.58E+00
 AM-241 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.02E+00
 Np-237 #A   -5.2893E-02   -5.2893E-02    2.550E+03%                4.71E+00
 Ir-192 #A    6.3606E-01    6.3606E-01    2.221E+01%                7.00E-01
 Cs-136 #A    2.3636E-01    2.3636E-01    6.391E+01%                5.99E-01
 Np-239 #A    2.6428E-01    2.6430E-01    2.031E+02%                1.87E+00
 Nd-147 #A   -7.3882E-01   -7.3883E-01    2.281E+02%                6.03E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  308.2 to  1999.5 keV)     1.296E+02  Bq/Sample     
 Total Decayed Activity (  308.2 to  1999.5 keV) 1.2963802E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140312
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5151-A-24-C 
             Detector: Ge12 S/N10034336   
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-24-C
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 11:56         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 11:57:14      Real Time: 1804   sec
        Analysis Time: 2/5/2014 12:27         Dead Time: 0.23   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.376E-01         1107.0     1.524E+00    1.524E+00    5.700E+00
NA-22      0.000E+00         1000.0     8.234E-02    8.235E-02    1.179E+00
K-40       1.258E+02            7.0     8.861E+00    1.095E+01    8.483E+00
Sc-46      6.100E-01           31.6     1.927E-01    1.952E-01    1.074E+00
CR-51     -1.229E+00          165.3     2.031E+00    2.032E+00    7.053E+00
MN-54      2.323E-02         1140.0     2.648E-01    2.648E-01    9.804E-01
FE-59     -8.128E-02          619.7     5.036E-01    5.037E-01    1.884E+00
Co-56      7.408E-02          265.6     1.968E-01    1.968E-01    8.814E-01
CO-57     -3.020E-02          250.2     7.556E-02    7.558E-02    4.782E-01
CO-58      0.000E+00         1000.0     1.548E-01    1.548E-01    8.638E-01
CO-60      4.489E-02          327.3     1.469E-01    1.469E-01    4.442E-01
ZN-65     -9.850E-01          103.9     1.023E+00    1.024E+00    3.484E+00
NB-94      3.236E-01           68.2     2.206E-01    2.212E-01    7.314E-01
ZR-95      4.342E-02          203.7     8.845E-02    8.848E-02    1.735E+00
NB-95     -2.156E-01          154.3     3.327E-01    3.328E-01    1.160E+00
RU-103     2.422E-01           93.5     2.266E-01    2.269E-01    7.742E-01
RH-106     3.434E+00           55.1     1.891E+00    1.899E+00    6.033E+00
AG-108M    1.107E-01          141.3     1.565E-01    1.566E-01    5.995E-01
AG-110M    1.007E-01          155.4     1.566E-01    1.567E-01    1.367E+00
SN-113    -2.039E-01          152.1     3.100E-01    3.102E-01    1.082E+00
SB-124     1.445E-01          146.6     2.118E-01    2.119E-01    8.948E-01
SB-125     2.930E-01          165.8     4.858E-01    4.861E-01    2.055E+00
I-131      1.422E-01          134.8     1.917E-01    1.918E-01    7.070E-01
Gd-153     1.887E-01          269.2     5.081E-01    5.082E-01    1.761E+00
Ga-68      2.308E+00          406.6     9.386E+00    9.387E+00    3.511E+01
Tc-99m     1.413E-01          124.3     1.757E-01    1.759E-01    5.989E-01
BA-133     1.675E-01          137.0     2.294E-01    2.296E-01    8.097E-01
CS-134     2.294E-01           90.7     2.079E-01    2.083E-01    1.925E+00
CS-137     5.010E-03         5658.0     2.835E-01    2.835E-01    1.045E+00
CE-139    -1.597E-01          152.0     2.427E-01    2.432E-01    8.271E-01
Ba-140     2.110E-01          117.6     2.480E-01    2.483E-01    3.371E+00
La-140     8.583E-02           98.1     8.421E-02    8.433E-02    1.106E+00
CE-141    -1.366E-01          228.3     3.118E-01    3.119E-01    1.080E+00
CE-144     1.240E+00           73.7     9.136E-01    9.158E-01    3.052E+00
PM-144     1.682E-01          124.1     2.088E-01    2.090E-01    8.569E-01
EU-152    -3.548E-01          208.6     7.401E-01    7.404E-01    2.598E+00
EU-154     1.114E+00           88.5     9.858E-01    9.874E-01    5.623E+00
EU-155     1.405E+00           42.7     5.990E-01    6.039E-01    2.332E+00
HF-181     1.706E-01          141.9     2.421E-01    2.423E-01    7.172E-01
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Ta-182     3.598E+00           29.7     1.069E+00    1.084E+00    2.959E+00
Hg-203    -1.749E-01          141.1     2.469E-01    2.471E-01    8.494E-01
TL-208     1.952E+00           20.4     3.987E-01    4.114E-01    8.373E-01
pm-146     7.756E-02          127.9     9.922E-02    9.930E-02    2.669E+00
y-88       1.854E-01          142.9     2.649E-01    2.651E-01    9.449E-01
Cd-113m    2.787E+03           87.3     2.433E+03    2.439E+03    8.246E+03
Cd-109    -4.001E+00          142.3     5.694E+00    5.699E+00    1.929E+01
PB-210     1.042E+01           78.3     8.154E+00    8.177E+00    2.465E+01
PB-212     5.830E+00           12.6     7.321E-01    8.235E-01    1.579E+00
PB-214     6.284E+00           12.7     7.948E-01    8.593E-01    1.877E+00
BI-207     1.598E-01           94.2     1.506E-01    1.508E-01    4.899E-01
BI-212    -1.028E-01         3766.0     3.872E+00    3.872E+00    1.410E+01
BI-214     6.744E+00           11.8     7.959E-01    8.697E-01    1.542E+00
BI-210M    1.934E-01           92.1     1.781E-01    1.784E-01    1.082E+00
RA-224    -1.609E+01           53.6     8.621E+00    8.683E+00    2.822E+01
AC-228     5.245E+00           19.2     1.009E+00    1.044E+00    3.310E+00
TH-227    -3.765E+00           61.2     2.304E+00    2.317E+00    7.585E+00
TH-229    -2.584E+00          160.8     4.156E+00    4.161E+00    1.427E+01
TH-234     3.348E+00           81.0     2.711E+00    2.717E+00    2.539E+01
PA-231     4.214E+00           43.9     1.849E+00    1.863E+00    2.317E+01
PA-233     6.856E-01           43.8     3.003E-01    3.026E-01    1.809E+00
PA-234     2.353E-02         3074.0     7.232E-01    7.232E-01    2.567E+00
PA-234M   -2.639E+01         2000.0     5.278E+02    5.278E+02    1.332E+02
U-235      2.290E+00           61.5     1.407E+00    1.412E+00    4.630E+00
AM-241     5.124E-01          139.6     7.152E-01    7.157E-01    2.432E+00
Np-237     3.889E+00           44.8     1.741E+00    1.754E+00    5.627E+00
Ir-192     8.509E-01           19.7     1.674E-01    1.748E-01    8.131E-01
Cs-136    -1.129E-02         1576.0     1.779E-01    1.779E-01    6.940E-01
Np-239     0.000E+00         1000.0     5.137E-01    5.137E-01    2.736E+00
Nd-147    -1.246E+00          151.4     1.886E+00    1.887E+00    6.584E+00
-----------------------------------------------------------------------------
Total      2.982E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Sample description                                             
      98415_Gamma_160-5151-A-24-C                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140312.An1

 Acquisition information
        Start time:                 2/5/2014 11:57:14 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.23 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 11:56:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:52 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2220

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.82       52.  26.66   0.78  2.250E-02    46.54   4.250    PBC<MDA PB210 
    49.96       11. 101.54   0.89  2.496E-02    50.14   8.000    PBC<MDA TH227 
    59.36       10. 139.59   0.90  3.122E-02    59.54  35.900    PBC<MDA AM241 
    63.49        2.  66.12   0.91  3.338E-02    63.29   3.810    PBC<MDA TH234 
    77.25       85.  27.34   0.67  3.968E-02
    83.32       10. 110.60   0.92  4.091E-02    80.99  34.060    PBC<MDA BA133 
    87.09       39.  44.76   0.93  4.242E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.659E+00 EU155 
    87.10       40.  42.65   0.93  4.243E-02    86.49  13.100  4.042E+00 Np237 
                                                86.54  30.700  1.724E+00 EU155 
    92.93       66.  28.68   1.50  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.512E+01 AC228 
    93.03       22.  34.59   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.78        5. 269.22   0.94  4.443E-02    97.50  30.000    PBC<MDA Gd153 
   104.97        8. 158.95   0.94  4.505E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  4.549E-01 EU155 
   105.10       16.  74.36   0.95  4.516E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  9.416E-01 EU155 
   136.33        5. 199.63   0.98  4.422E-02   133.54  11.090    PBC<MDA CE144 
                                               136.30   5.850  1.169E+00 HF181 
                                               136.30   5.850  1.169E+00 HF181 
   136.54       11.  73.65   0.97  4.448E-02   133.54  11.090    PBC<MDA CE144 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.30   5.850  2.366E+00 HF181 
                                               133.02  43.300  3.174E-01 HF181 
   137.47        1. 781.88   0.98  4.420E-02   136.47  10.680    PBC<MDA CO57  
   140.29       10. 124.32   0.98  4.377E-02   140.51  89.300    PBC<MDA Tc99m 
   144.24       20.  61.47   0.98  4.338E-02   143.79  10.960    PBC<MDA U235  
   166.33        3. 368.00   1.00  4.061E-02   163.38   5.080    PBC<MDA U235  
                                               165.85  79.900  4.509E-02 CE139 
   238.51      164.  11.22   0.87  3.221E-02   238.63  43.300  5.830E+00 PB212 
   241.78       30.  36.92   0.35  3.189E-02   242.00   7.430    PBC<MDA PB214 
   263.65        9.  87.29   1.09  3.010E-02   263.70   0.006    PBC<MDA Cd113m
   277.27        7. 133.58   1.11  2.910E-02   277.28   6.310    PBC<MDA TL208 
   284.13        6. 134.77   1.11  2.861E-02   284.30   6.140    PBC<MDA I131  
   295.27       65.  18.24   1.60  2.789E-02   295.09  19.300  6.739E+00 PB214 
                                               295.95  30.160  4.321E+00 Ir192 
                                               295.95  30.160  4.321E+00 Ir192 
   295.29       53.  19.67   1.12  2.783E-02   295.09  19.300  4.489E+00 PB214 
                                               295.95  30.160  3.488E+00 Ir192 
   299.63       28.  28.35   0.58  2.757E-02   300.03   3.280  1.720E+01 PB212 
   299.92       18.  43.80   1.13  2.756E-02   300.03   3.280  1.095E+01 PB212 
                                               300.07   2.460  1.460E+01 PA231 
                                               300.18   6.200  5.795E+00 PA233 
   299.93       18.  43.88   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.462E+01 PA231 
                                               300.18   6.200  5.801E+00 PA233 
   306.07        7. 117.56   1.13  2.727E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  4.751E-01 BI210M
   306.12        8.  92.06   1.13  2.727E-02   304.85   4.290  3.803E+00 Ba140 
                                               304.90  28.000  5.828E-01 BI210M
   327.85        8.  98.11   1.15  2.589E-02   328.76  20.300    PBC<MDA La140 
   337.88       24.  36.75   1.16  2.538E-02   338.32  12.010    PBC<MDA AC228 
   351.96      101.  12.81   1.31  2.470E-02   351.93  37.600  6.051E+00 PB214 
   358.26        5. 136.95   1.18  2.450E-02   356.00  62.050    PBC<MDA BA133 
   433.55        1. 410.22   1.25  2.132E-02   433.94  90.480    PBC<MDA AG108M
   462.50        4. 165.80   1.28  2.035E-02   463.37  10.470    PBC<MDA SB125 
   476.61        3. 191.32   1.29  1.994E-02   476.81  42.000    PBC<MDA PM144 
   481.95        3. 201.78   1.29  1.978E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  9.803E-02 HF181 
   489.32        1. 541.39   1.30  1.964E-02   487.02  45.500    PBC<MDA La140 
   497.30        8.  93.53   1.31  1.935E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.422E-01 RU103 
   511.25       32.  31.62   1.32  1.895E-02   511.86  20.000  4.640E+00 RH106 
                                               511.86  20.000  4.640E+00 RH106 
   560.58        1. 383.82   1.37  1.768E-02   563.24   8.350    PBC<MDA CS134 
   572.21        5.  94.22   1.37  1.753E-02   569.70  97.740    PBC<MDA BI207 
   582.94       51.  18.26   0.94  1.724E-02   583.02  84.500  1.943E+00 TL208 
   609.21       95.  10.46   1.21  1.669E-02   609.31  46.090  6.860E+00 BI214 
                                               610.30   5.750  5.505E+01 RU103 
                                               610.30   5.750  5.505E+01 RU103 
   609.51       76.  14.27   1.41  1.667E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.377E+01 RU103 
   621.75       10.  55.05   1.42  1.644E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  3.434E+00 RH106 
   637.25        2. 309.56   1.43  1.618E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  8.199E-01 I131  
   660.14        1. 870.29   1.45  1.578E-02   657.76  94.640    PBC<MDA AG110M
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   697.18        4. 158.23   1.48  1.513E-02   696.54  99.000    PBC<MDA PM144 
   701.39        9.  68.18   1.49  1.503E-02   702.63  97.900    PBC<MDA NB94  
   724.33        3. 220.62   1.50  1.469E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.306E-01 AG108M
                                               723.36  20.220  5.871E-01 EU154 
                                               724.20  44.150  2.691E-01 ZR95  
   724.38        4. 188.11   1.50  1.471E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.496E-01 AG108M
                                               723.36  20.220  6.725E-01 EU154 
                                               724.20  44.150  3.082E-01 ZR95  
   724.55        4. 141.33   1.50  1.471E-02   722.79  10.810  1.527E+00 SB124 
                                               722.94  90.840  1.817E-01 AG108M
                                               723.36  20.220  8.166E-01 EU154 
                                               724.20  44.150  3.743E-01 ZR95  
   724.65        4. 146.61   1.50  1.472E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.735E-01 AG108M
                                               723.36  20.220  7.797E-01 EU154 
                                               724.20  44.150  3.574E-01 ZR95  
   735.95        4. 154.84   1.51  1.452E-02   735.72  22.500    PBC<MDA pm146 
   764.23        4. 155.43   1.54  1.412E-02   763.94  22.280    PBC<MDA AG110M
   782.44        1. 830.23   1.56  1.383E-02   785.42   1.280    PBC<MDA BI212 
   795.74        6.  90.66   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
   802.63        5. 136.72   1.57  1.362E-02   801.95   8.690    PBC<MDA CS134 
   860.26        3. 241.96   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   872.96        5.  88.52   1.63  1.277E-02   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  1.841E+00 EU154 
   898.86        4. 142.88   1.65  1.250E-02   898.04  93.700    PBC<MDA y88   
   911.37       36.  22.80   1.66  1.237E-02   911.07  29.000  5.616E+00 AC228 
   969.05       19.  38.24   1.71  1.180E-02   968.97  17.460    PBC<MDA AC228 
  1064.44        3. 241.20   1.78  1.099E-02  1063.66  74.500    PBC<MDA BI207 
  1076.59        1. 406.59   1.79  1.088E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.24       18.  30.02   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.25       24.  29.70   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.255E+00 Sc46  
                                              1121.30  34.900  3.598E+00 Ta182 
  1120.25       23.  31.59   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.228E+00 Sc46  
                                              1121.30  34.900  3.521E+00 Ta182 
  1172.88        2. 327.28   1.87  1.018E-02  1173.24  99.900    PBC<MDA CO60  
  1189.11        1. 481.18   1.88  1.008E-02  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  4.402E-01 Ta182 
  1238.62        3. 265.63   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
  1407.62        2. 303.70   2.05  8.829E-03  1408.00  21.005    PBC<MDA EU152 
  1460.89      207.   6.85   1.69  8.576E-03  1460.83  10.670  1.258E+02 K40   
  1764.41       14.  24.78   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.53    77.25       130.        85. 2.142E+03   27.34   0.672  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.91    46.82        71.        18.     0.010    26.66   0.781 
 TH-227    199.45    49.96        59.        11.     0.006   101.54   0.893s
 AM-241    237.03    59.36        99.        10.     0.006   139.59   0.902 
 TH-234    253.55    63.49       141.         2.     0.001    66.12   0.905s
 BA-133    332.82    83.32        52.        10.     0.005   110.60   0.922s
 Np-237    347.87    87.09       132.        39.     0.022    44.76   0.928s
 EU-155    347.92    87.10       128.        40.     0.022    42.65   0.928s
 Cd-109    357.46    89.49       132.       -12.    -0.006   142.31   0.929s
 Nd-147    364.90    91.35       182.       -18.    -0.010   110.74   0.932s
 TH-234    371.62    93.03       157.        22.     0.012    34.59   0.934s
 AC-228    371.20    92.93        89.        66.     0.037    28.68   1.496s
 Gd-153    390.60    97.78        72.         5.     0.003   269.22   0.938s
 Np-239    397.57    99.53        79.        -3.    -0.002   436.65   0.940s
 Gd-153    409.22   102.44        81.       -12.    -0.007   107.46   0.944s
 Np-239    419.35   104.97        74.         8.     0.004   158.95   0.944s
 EU-155    419.85   105.10        65.        16.     0.009    74.36   0.946s
 EU-152    485.88   121.62        67.        -5.    -0.003   250.37   0.961s
 CO-57     478.05   119.66        43.        -4.    -0.002   250.17   0.962 
 EU-154    485.98   121.65        50.        -3.    -0.002   363.23   0.963s
 HF-181    530.33   132.74        59.        -9.    -0.005   129.74   0.972s
 CE-144    545.53   136.54        27.        11.     0.006    73.65   0.973s
 HF-181    544.66   136.33        56.         5.     0.003   199.63   0.975s
 CO-57     549.23   137.47        59.         1.     0.001   781.88   0.975s
 Tc-99m    560.51   140.29        67.        10.     0.005   124.32   0.979 
 U-235     576.29   144.24        63.        20.     0.011    61.47   0.982s
 CE-141    585.06   146.43        66.        -5.    -0.003   228.35   0.984s
 Ba-140    649.43   162.54       101.        -9.    -0.005   164.44   1.000s
 U-235     664.60   166.33        46.         3.     0.001   368.00   1.001s
 CE-139    664.02   166.19        97.        -9.    -0.005   151.99   1.003s
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 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    775.38   194.05        70.        -8.    -0.004   160.82   1.029s
 U-235     821.32   205.54        59.        -6.    -0.003   188.68   1.040s
 TH-227    942.79   235.93       123.       -27.    -0.015    61.21   1.069s
 PB-212    953.13   238.51        63.       146.     0.081    11.22   0.872 
 RA-224    959.74   240.17       188.       -38.    -0.021    53.58   1.074s
 PB-214    966.17   241.78        38.        30.     0.017    36.92   0.351s
 EU-152    972.80   243.43        47.        -9.    -0.005   111.41   1.077s
 TH-227   1022.30   255.82        47.        -5.    -0.003   191.33   1.088s
 Cd-113m  1053.60   263.65        27.         9.     0.005    87.29   1.095 
 TL-208   1108.06   277.27        38.         7.     0.004   133.58   1.107 
 Hg-203   1112.61   278.41        51.        -7.    -0.004   141.14   1.109s
 I-131    1135.49   284.13        34.         6.     0.004   134.77   1.114s
 PB-214   1180.01   295.27        34.        65.     0.036    18.24   1.602s
 Ir-192   1180.09   295.29        27.        53.     0.029    19.67   1.125s
 PB-212   1197.45   299.63        10.        28.     0.016    28.35   0.578s
 PA-231   1198.67   299.93        22.        18.     0.010    43.88   1.128s
 PA-233   1198.62   299.92        22.        18.     0.010    43.80   1.128s
 PA-231   1210.87   302.99        42.        -7.    -0.004   143.47   1.131s
 BA-133   1210.95   303.01        42.        -7.    -0.004   142.68   1.131s
 Ba-140   1223.19   306.07        26.         7.     0.004   117.56   1.133s
 BI-210M  1223.41   306.12        23.         8.     0.004    92.06   1.133s
 Ir-192   1231.50   308.15        35.        -3.    -0.002   275.75   1.136s
 PA-233   1246.86   311.99        38.        -3.    -0.002   264.00   1.139s
 Ir-192   1266.03   316.78        45.        -3.    -0.001   366.58   1.143s
 CR-51    1280.99   320.52        43.        -6.    -0.003   165.33   1.147s
 La-140   1310.28   327.85        25.         8.     0.004    98.11   1.155s
 AC-228   1350.37   337.88        27.        24.     0.013    36.75   1.163s
 Cs-136   1359.29   340.11        65.       -12.    -0.007    97.12   1.165s
 EU-152   1373.92   343.77        37.        -4.    -0.002   208.63   1.169s
 HF-181   1374.86   344.00        26.        -3.    -0.002   213.50   1.170s
 PB-214   1406.67   351.96        38.       101.     0.056    12.81   1.313s
 BA-133   1431.87   358.26        17.         5.     0.003   136.95   1.180s
 BA-133   1536.78   384.50        29.        -4.    -0.002   176.80   1.205s
 SN-113   1564.15   391.35        31.        -5.    -0.003   152.07   1.212s
 SB-125   1709.58   427.72        20.        -1.     0.000   822.39   1.245s
 AG-108M  1732.87   433.55        15.         1.     0.001   410.22   1.250s
 pm-146   1816.13   454.37        23.        -1.    -0.001   548.14   1.268s
 SB-125   1848.64   462.50        21.         4.     0.002   165.80   1.277s
 PM-144   1905.06   476.61        16.         3.     0.002   191.32   1.289s
 HF-181   1926.43   481.95        15.         3.     0.002   201.78   1.293s
 La-140   1955.88   489.32        21.         1.     0.001   541.39   1.298s
 RU-103   1987.79   497.30        22.         8.     0.004    93.53   1.307s
 RH-106   2043.59   511.25        34.        32.     0.018    31.62   1.320s
 Nd-147   2122.38   530.95        30.        -5.    -0.003   151.39   1.337s
 Ba-140   2151.52   538.24        27.        -2.    -0.001   316.37   1.342s
 CS-134   2240.84   560.58        10.         1.     0.001   383.82   1.365s
 BI-207   2287.36   572.21         7.         5.     0.003    94.22   1.371s
 TL-208   2330.27   582.94        17.        51.     0.028    18.26   0.940s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2435.36   609.21        16.        95.     0.053    10.46   1.212s
 RU-103   2436.53   609.51        20.        76.     0.042    14.27   1.406s
 AG-108M  2449.84   612.83        24.        -4.    -0.002   175.89   1.410s
 PM-144   2474.25   618.94        27.        -5.    -0.003   164.84   1.413s
 RH-106   2485.51   621.75        10.        10.     0.006    55.05   1.416s
 SB-125   2547.48   637.25        13.         2.     0.001   309.56   1.428s
 AG-110M  2639.05   660.14        17.         1.     0.000   870.29   1.447s
 PM-144   2787.18   697.18        19.         4.     0.002   158.23   1.480s
 NB-94    2804.02   701.39        13.         9.     0.005    68.18   1.486s
 SB-124   2897.05   724.65        17.         4.     0.002   146.61   1.503s
 AG-108M  2896.67   724.55        17.         4.     0.002   141.33   1.503s
 EU-154   2895.98   724.38        21.         4.     0.002   188.11   1.503s
 ZR-95    2895.78   724.33        22.         3.     0.002   220.62   1.504s
 pm-146   2942.26   735.95        21.         4.     0.002   154.84   1.514s
 pm-146   2989.96   747.87        20.        -3.    -0.002   203.69   1.523s
 ZR-95    3023.25   756.19        21.        -2.    -0.001   342.59   1.532s
 AG-110M  3055.39   764.23        20.         4.     0.002   155.43   1.538s
 NB-95    3066.76   767.07        33.        -5.    -0.003   154.29   1.539s
 EU-152   3109.89   777.85        20.        -2.    -0.001   353.04   1.550s
 BI-212   3128.23   782.44        12.         1.     0.000   830.23   1.556s
 CS-134   3181.43   795.74        10.         6.     0.003    90.66   1.565s
 CS-134   3209.01   802.63        18.         5.     0.003   136.72   1.570s
 La-140   3262.20   815.93        14.        -1.    -0.001   543.27   1.581s
 Co-56    3382.05   845.89        15.        -1.     0.000   756.49   1.607s
 TL-208   3439.56   860.26        17.         3.     0.001   241.96   1.618s
 EU-154   3490.38   872.96         8.         5.     0.003    88.52   1.629s
 PA-234   3521.12   880.65        15.        -2.    -0.001   365.00   1.635 
 y-88     3593.98   898.86        14.         4.     0.002   142.88   1.649s
 AC-228   3644.04   911.37        16.        36.     0.020    22.80   1.660s
 AG-110M  3742.88   936.08        26.        -5.    -0.003   150.28   1.682s
 PA-234   3787.00   947.10        20.        -1.    -0.001   522.72   1.688 
 AC-228   3874.79   969.05        18.        19.     0.011    38.24   1.707s
 Co-56    4143.50  1036.20        13.        -1.     0.000   818.15   1.762s
 Cs-136   4174.29  1043.89        11.        -2.    -0.001   297.53   1.771s
 RH-106   4185.62  1046.72        15.        -4.    -0.002   134.79   1.772s
 BI-207   4256.53  1064.44        18.         3.     0.001   241.20   1.783s
 Ga-68    4305.12  1076.59        13.         1.     0.001   406.59   1.794s
 FE-59    4395.62  1099.20        15.        -1.     0.000   619.67   1.811s
 ZN-65    4468.76  1117.48        44.        -9.    -0.005   103.89   1.824s
 BI-214   4479.83  1120.24        20.        18.     0.010    30.02   1.827 
 Sc-46    4479.87  1120.25        15.        23.     0.013    31.59   1.828 
 Ta-182   4479.87  1120.25        13.        24.     0.013    29.70   1.828 
 CO-60    4690.48  1172.88        14.         2.     0.001   327.28   1.869s
 Ta-182   4755.45  1189.11        19.         1.     0.001   481.18   1.881s
 Ta-182   4886.72  1221.91        18.        -2.    -0.001   318.29   1.906s
 Co-56    4953.61  1238.62        25.         3.     0.002   265.63   1.919s
 AG-110M  5534.20  1383.66        12.        -2.    -0.001   306.25   2.029s
 EU-152   5630.12  1407.62        14.         2.     0.001   303.70   2.046s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 K-40     5843.40  1460.89         6.       207.     0.115     6.85   1.686 
 La-140   6388.10  1596.93         7.        -1.     0.000   441.84   2.181s
 SB-124   6743.60  1685.70         5.        -1.    -0.001   250.20   2.247s
 BI-214   7058.84  1764.41         6.        14.     0.008    24.78   2.297s
 Co-56    7074.27  1768.27        21.        -8.    -0.005    86.44   2.302s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.3763E-01                                      5.31E+01             
                           477.60-1.376E-01 %(  5.700E+00 1.11E+03 1.05E+01 G  
 
K-40     N   1.2578E+02                                      4.66E+11             
                          1460.83 1.258E+02  (P 8.483E+00 6.85E+00 1.07E+01 G  
 
Sc-46    F   6.1002E-01                                      8.38E+01             
                           889.28-8.267E-03 %(  1.074E+00 3.51E+03 1.00E+02 G  
                          1120.55 1.228E+00 ?(  1.108E+00 3.16E+01 1.00E+02 G  
 
CR-51    F  -1.2286E+00                                      2.77E+01             
                           320.08-1.229E+00 ?(  7.053E+00 1.65E+02 9.94E+00 G  
 
MN-54    C   2.3232E-02                                      3.12E+02             
                           834.85 2.323E-02 &(  9.804E-01 1.14E+03 1.00E+02 G  
 
FE-59    F  -8.1276E-02                                      4.45E+01             
                          1099.25-8.128E-02 ?(  1.884E+00 6.20E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   2.721E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   7.4080E-02                                      7.73E+01             
                           846.77-3.111E-02 ?(  8.814E-01 7.56E+02 9.99E+01 G  
                          1238.28 2.332E-01 ?(  2.220E+00 2.66E+02 6.61E+01 G  
                          1037.84-2.202E-01 +   6.816E+00 8.18E+02 1.41E+01 G  
                          1771.35-4.030E+00 +   1.183E+01 8.64E+01 1.55E+01  A 
 
CO-57    C  -3.0203E-02                                      2.72E+02             
                           122.06-5.445E-02 ?(  4.782E-01 2.50E+02 8.56E+01 G  
                           136.47 1.642E-01 &(  4.524E+00 7.82E+02 1.07E+01 G  
 
CO-60    F   4.4889E-02                                      1.93E+03             
                          1332.50 0.000E+00 ?(  4.442E-01 1.00E+03 1.00E+02 G  
                          1173.24 8.981E-02 ?(  1.089E+00 3.27E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -9.8495E-01                                      2.44E+02             
                          1115.55-9.849E-01 ?(  3.484E+00 1.04E+02 5.06E+01 G  
 
NB-94    I   3.2358E-01                                      7.41E+06             
                           702.63 3.236E-01 ?(  7.314E-01 6.82E+01 9.79E+01 G  
                           871.10-1.199E-03 &   7.452E-01 1.59E+04 9.99E+01 G  
 
ZR-95    I   4.3415E-02                                      6.40E+01             
                           756.73-1.396E-01 ?(  1.735E+00 3.43E+02 5.45E+01 G  
                           724.20 2.691E-01 &(  2.124E+00 2.21E+02 4.42E+01 G  
 
NB-95    I  -2.1560E-01                                      6.40E+01             
                           765.79-2.156E-01 ?(  1.160E+00 1.54E+02 9.98E+01 G  
 
RU-103   I   2.4223E-01                                      3.93E+01             
                           497.05 2.422E-01  (  7.742E-01 9.35E+01 9.09E+01 G  
                           610.30 4.377E+01 ?   1.375E+01 1.43E+01 5.75E+00 GA 
 
RH-106   I   3.4344E+00                                      3.74E+02             
                           621.92 3.434E+00 &(  6.033E+00 5.50E+01 9.93E+00 G  
                          1050.36-1.408E+01 -   6.719E+01 1.35E+02 1.56E+00 G  
                           511.86 4.640E+00 &   4.396E+00 3.16E+01 2.00E+01 GA 
 
AG-108M  C   1.1071E-01                                      1.53E+05             
                           433.94 3.944E-02 ?(  5.995E-01 4.10E+02 9.05E+01 G  
                           722.94 1.817E-01 ?(  9.088E-01 1.41E+02 9.08E+01 G  
                           614.28-1.518E-01 +   9.449E-01 1.76E+02 8.98E+01 G  
 
AG-110M  F   1.0073E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.367E+00 1.00E+03 7.27E+01 G  
                           657.76 2.521E-02 ?(  8.167E-01 8.70E+02 9.46E+01 G  
                           937.49-6.707E-01 +   3.534E+00 1.50E+02 3.44E+01 G  
                          1384.30-4.153E-01 +   4.744E+00 3.06E+02 2.43E+01 G  
                           763.94 7.501E-01 ?(  4.128E+00 1.55E+02 2.23E+01 G  
 
SN-113   F  -2.0386E-01                                      1.15E+02             
                           391.69-2.039E-01 ?(  1.082E+00 1.52E+02 6.40E+01 G  
 
SB-124   F   1.4446E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  8.948E-01 1.00E+03 9.83E+01 G  
                          1690.98-2.110E-01 +   2.049E+00 2.50E+02 4.78E+01 G  
                           722.79 1.458E+00 ?(  7.584E+00 1.47E+02 1.08E+01 G  
 
SB-125   I   2.9303E-01                                      1.01E+03             
                           427.88-6.777E-02 ?(  2.055E+00 8.22E+02 2.96E+01 G  
                           600.50-5.052E-02 &   4.558E+00 2.45E+03 1.79E+01 G  
                           635.89 5.191E-01 ?(  5.953E+00 3.10E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 10
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 1.069E+00 &(  6.281E+00 1.66E+02 1.05E+01 G  
 
I-131    I   1.4224E-01                                      8.02E+00             
                           364.48 0.000E+00 &(  7.070E-01 1.00E+03 8.17E+01 G  
                           284.30 2.035E+00 ?(  9.499E+00 1.35E+02 6.14E+00 G  
                           636.97 2.757E-01 %   1.066E+01 1.04E+03 7.17E+00 G  
 
Gd-153   F   1.8872E-01                                      2.42E+02             
                            97.50 1.887E-01 ?(  1.761E+00 2.69E+02 3.00E+01 G  
                           103.20-6.955E-01 +   2.528E+00 1.07E+02 2.18E+01 G  
 
Ga-68    C   2.3084E+00                                      4.71E-02             
                          1077.40 2.308E+00 &(  3.511E+01 4.07E+02 3.30E+00 G  
 
Tc-99m   I   1.4133E-01                                      2.51E-01             
                           140.51 1.413E-01 ?(  5.989E-01 1.24E+02 8.93E+01 G  
 
BA-133   F   1.6752E-01                                      3.85E+03             
                           356.00 1.675E-01 ?(  8.097E-01 1.37E+02 6.20E+01 G  
                           302.85-7.391E-01 +   3.645E+00 1.43E+02 1.83E+01 G  
                           383.84-1.199E+00 +   7.455E+00 1.77E+02 8.94E+00 GA 
                            80.99 3.827E-01     1.442E+00 1.11E+02 3.41E+01 GA 
 
CS-134   I   2.2935E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  1.925E+00 1.00E+03 9.76E+01 G  
                           795.87 2.695E-01 &(  8.422E-01 9.07E+01 8.55E+01 G  
                           569.32-6.322E-02 %   4.788E+00 2.04E+03 1.54E+01 G  
                           801.95 2.187E+00 &(  1.054E+01 1.37E+02 8.69E+00 G  
                           563.24 4.623E-01 ?(  6.703E+00 3.84E+02 8.35E+00 G  
 
CS-137   I   5.0103E-03                                      1.10E+04             
                           661.66 5.010E-03 &(  1.045E+00 5.66E+03 8.52E+01 G  
 
CE-139   F  -1.5967E-01                                      1.38E+02             
                           165.85-1.597E-01 ?(  8.271E-01 1.52E+02 7.99E+01 G  
 
Ba-140   I   2.1097E-01                                      1.28E+01             
                           537.26-2.973E-01 ?(  3.371E+00 3.16E+02 2.44E+01 G  
                           162.66-1.938E+00 +   1.087E+01 1.64E+02 6.22E+00 G  
                           304.85 3.101E+00 ?(  1.261E+01 1.18E+02 4.29E+00 G  
 
La-140   I   8.5831E-02                                      1.28E+01             
                          1596.21-6.427E-02 ?(  1.106E+00 4.42E+02 9.54E+01 G  
                           487.02 7.530E-02 ?(  1.493E+00 5.41E+02 4.55E+01 G  
                           328.76 8.148E-01 &(  2.737E+00 9.81E+01 2.03E+01 G  
                           815.77-1.739E-01 +   3.540E+00 5.43E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -1.3656E-01                                      3.25E+01             
                           145.44-1.366E-01 &(  1.080E+00 2.28E+02 4.82E+01 G  
 
CE-144   I   1.2404E+00                                      2.85E+02             
                           133.54 1.240E+00 ?(  3.052E+00 7.37E+01 1.11E+01 G  
 
PM-144   C   1.6823E-01                                      3.63E+02             
                           696.54 1.527E-01 ?(  8.569E-01 1.58E+02 9.90E+01 G  
                           618.06-1.569E-01 +   9.096E-01 1.65E+02 9.91E+01 G  
                           476.81 2.049E-01 &(  1.413E+00 1.91E+02 4.20E+01 G  
 
EU-152   F  -3.5476E-01                                      4.94E+03             
                           344.29-3.548E-01 ?(  2.598E+00 2.09E+02 2.65E+01 G  
                          1112.07 9.530E-03 %   8.388E+00 2.34E+04 1.36E+01 G  
                           121.78-2.021E-01 +   1.755E+00 2.50E+02 2.86E+01 G  
                           778.92-5.689E-01 +   7.309E+00 3.53E+02 1.29E+01 G  
                           964.11 0.000E+00 &   1.596E+01 1.00E+03 1.46E+01 G  
                           244.69-2.111E+00 +   8.026E+00 1.11E+02 7.58E+00 G  
                          1408.00 5.469E-01 ?   6.119E+00 3.04E+02 2.10E+01 GA 
 
EU-154   I   1.1137E+00                                      3.14E+03             
                           873.23 1.841E+00 ?(  5.623E+00 8.85E+01 1.23E+01 G  
                           123.10-8.370E-02 -   1.070E+00 3.63E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.349E+00 1.00E+03 3.52E+01 G  
                           723.36 6.725E-01 ?(  4.508E+00 1.88E+02 2.02E+01 G  
                          1004.77 1.452E-01 %   6.307E+00 1.17E+03 1.80E+01 G  
                           996.33 0.000E+00 -   9.326E+00 1.00E+03 1.06E+01 G  
 
EU-155   I   1.4045E+00                                      1.81E+03             
                           105.31 9.416E-01 *(  2.332E+00 7.44E+01 2.12E+01 G  
                            86.54 1.724E+00 &(  2.368E+00 4.26E+01 3.07E+01 G  
 
HF-181   F   1.7061E-01                                      4.24E+01             
                           482.00 9.803E-02 ?(  7.172E-01 2.02E+02 8.05E+01 G  
                           133.02-2.491E-01 &   1.106E+00 1.30E+02 4.33E+01 G  
                           345.83-5.155E-01 +   3.910E+00 2.13E+02 1.51E+01 G  
                           136.30 1.169E+00 &(  8.095E+00 2.00E+02 5.85E+00 G  
 
Ta-182   F   3.5981E+00                                      1.14E+02             
                          1121.30 3.598E+00 &(  2.959E+00 2.97E+01 3.49E+01 G  
                          1221.41-4.046E-01 -   4.699E+00 3.18E+02 2.70E+01 G  
                          1189.05 4.402E-01 -   7.784E+00 4.81E+02 1.62E+01 G  
 
Hg-203   F  -1.7494E-01                                      4.66E+01             
                           279.20-1.749E-01 ?(  8.494E-01 1.41E+02 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 12
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   1.9517E+00                                      6.98E+02             
                           583.02 1.943E+00 @(P 8.373E-01 1.83E+01 8.45E+01 G  
                           277.28 2.070E+00  (  9.551E+00 1.34E+02 6.31E+00 G  
                           860.56 8.750E-01 -   7.675E+00 2.42E+02 1.24E+01 G  
 
pm-146   C   7.7556E-02                                      2.02E+03             
                           747.16-3.656E-01 ?(  2.669E+00 2.04E+02 3.40E+01 G  
                           735.72 7.473E-01 ?(  4.088E+00 1.55E+02 2.25E+01 G  
                           453.88-5.213E-02 +   1.041E+00 5.48E+02 6.50E+01 G  
 
y-88     F   1.8539E-01                                      1.07E+02             
                           898.04 1.854E-01 ?(  9.449E-01 1.43E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   1.972E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      2.7870E+03                                      5.33E+03             
                           263.70 2.787E+03  (  8.246E+03 8.73E+01 6.00E-03   K
 
Cd-109   F  -4.0014E+00                                      4.53E+02             
                            88.04-4.001E+00 &(  1.929E+01 1.42E+02 3.79E+00 G  
 
PB-210   N   1.0421E+01                                      8.14E+03             
                            46.54 1.042E+01  (P 2.465E+01 2.67E+01 4.25E+00 G  
 
PB-212   N   5.8303E+00                                      6.98E+02             
                           238.63 5.830E+00  (P 1.579E+00 1.12E+01 4.33E+01 G  
                           300.03 1.720E+01 +   1.072E+01 2.83E+01 3.28E+00 GA 
 
PB-214   N   6.2842E+00                                      5.84E+05             
                           351.93 6.051E+00 *(P 1.877E+00 1.28E+01 3.76E+01 G  
                           295.09 6.739E+00  (P 3.072E+00 1.82E+01 1.93E+01 G  
                           242.00 7.062E+00   P 7.359E+00 3.69E+01 7.43E+00 GA 
 
BI-207   C   1.5984E-01                                      1.18E+04             
                           569.70 1.490E-01 ?(  4.899E-01 9.42E+01 9.77E+01 G  
                          1063.66 1.740E-01 ?(  1.520E+00 2.41E+02 7.45E+01 G  
 
BI-212   N  -1.0280E-01                                      6.98E+02             
                           727.17-1.028E-01 %(  1.410E+01 3.77E+03 7.55E+00 G  
                           785.42 1.903E+00 ?   5.995E+01 8.30E+02 1.28E+00 GA 
 
BI-214   N   6.7443E+00                                      5.84E+05             
                           609.31 6.860E+00 @(P 1.542E+00 1.05E+01 4.61E+01 G  
                          1120.29 6.221E+00 ?(P 8.180E+00 3.00E+01 1.51E+01 G  
                          1764.49 6.912E+00 ?(P 7.032E+00 2.48E+01 1.54E+01 G  

Page 760 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 13
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   1.9344E-01                                      1.10E+09             
                           265.83-2.457E-02 %(  1.082E+00 1.22E+03 5.00E+01 G  
                           304.90 5.828E-01 ?(  1.830E+00 9.21E+01 2.80E+01 G  
 
RA-224   N  -1.6090E+01                                      6.98E+02             
                           240.99-1.609E+01 &(  2.822E+01 5.36E+01 4.10E+00 G  
 
AC-228   N   5.2454E+00                                      2.10E+03             
                           911.07 5.616E+00 ?(  3.310E+00 2.28E+01 2.90E+01 G  
                           968.97 5.217E+00 ?(  6.016E+00 3.82E+01 1.75E+01 G  
                           338.32 4.392E+00 ?(  4.920E+00 3.68E+01 1.20E+01 G  
                            93.35 1.512E+01 +   1.062E+01 2.87E+01 5.56E+00 XA 
 
TH-227   N  -3.7646E+00                                      7.95E+03             
                           235.97-3.765E+00 &(  7.585E+00 6.12E+01 1.23E+01 G  
                            50.14 3.119E+00 +   1.073E+01 1.02E+02 8.00E+00 G  
                           256.24-1.351E+00 +   8.995E+00 1.91E+02 7.00E+00 G  
 
TH-229   N  -2.5844E+00                                      2.68E+06             
                           193.51-2.584E+00 &(  1.427E+01 1.61E+02 4.40E+00 G  
                           210.85 7.787E-02 %   1.935E+01 6.99E+03 2.99E+00 G  
 
TH-234   N   3.3478E+00                                      1.63E+12             
                            63.29 1.028E+00  (P 2.539E+01 6.61E+01 3.81E+00 G  
                            92.59 4.931E+00  (P 1.393E+01 3.46E+01 5.58E+00 G  
 
PA-231   N   4.2144E+00                                      1.20E+07             
                           302.65-4.671E+00 ?(  2.317E+01 1.43E+02 2.88E+00 G  
                           300.07 1.462E+01  (  2.001E+01 4.39E+01 2.46E+00 G  
 
PA-233   C   6.8563E-01                                      7.82E+08             
                           312.01-1.942E-01 ?(  1.809E+00 2.64E+02 3.60E+01 G  
                           300.18 5.795E+00  (  7.917E+00 4.38E+01 6.20E+00 G  
 
PA-234   N   2.3526E-02                                      1.63E+12             
                           131.29 2.353E-02 %(  2.567E+00 3.07E+03 1.80E+01 G  
                           946.02-4.191E-01 +   8.043E+00 5.23E+02 1.34E+01 G  
                           569.47-1.503E-01 %   7.132E+00 1.24E+03 8.20E+00 G  
                           883.24-3.978E-03 %   9.305E+00 6.16E+04 9.60E+00 G  
                           880.53-1.125E+00 +   1.518E+01 3.65E+02 6.00E+00 GA 
 
PA-234M  N  -2.6391E+01                                      1.63E+12             
                          1001.00-2.639E+01 &(P 1.332E+02 1.00E+03 8.37E-01 G  
                           766.41-4.617E+01 % P 3.741E+02 1.15E+03 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 14
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   2.2895E+00                                      2.57E+11             
                           143.79 2.290E+00 &(  4.630E+00 6.15E+01 1.10E+01 G  
                           205.33-1.833E+00 -   1.196E+01 1.89E+02 5.01E+00 G  
                           163.38 7.140E-01 &   9.266E+00 3.68E+02 5.08E+00 G  
 
AM-241   T   5.1235E-01                                      1.58E+05             
                            59.54 5.123E-01 ?(  2.432E+00 1.40E+02 3.59E+01 G  
 
Np-237   F   3.8888E+00                                      2.14E+06             
                            86.49 3.889E+00 &(  5.627E+00 4.48E+01 1.31E+01 G  
 
Ir-192   F   8.5088E-01                                      7.40E+01             
                           316.49-6.282E-02 ?(  8.131E-01 3.67E+02 8.70E+01 G  
                           468.06 0.000E+00 &   1.807E+00 1.00E+03 5.18E+01 G  
                           308.44-1.992E-01 +   1.946E+00 2.76E+02 3.18E+01 G  
                           295.95 3.488E+00 ?(  1.793E+00 1.97E+01 3.02E+01 G  
 
Cs-136   F  -1.1286E-02                                      1.30E+01             
                           818.50-1.129E-02 %(  6.940E-01 1.58E+03 1.00E+02 G  
                          1048.07-1.025E-01 &   1.139E+00 2.98E+02 8.00E+01 G  
                           340.57-5.760E-01 +   1.889E+00 9.71E+01 4.69E+01 G  
 
Nd-147      -1.2456E+00                                      1.11E+01             
                           531.00-1.246E+00 ?(  6.584E+00 1.51E+02 1.30E+01 G  
                            91.10-7.974E-01 &   2.964E+00 1.11E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 15
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.96        59.        11.     0.006   101.54   3.119E+00   
 AM-241      59.36        99.        10.     0.006   139.59   5.123E-01   
 TH-234      63.49       141.         2.     0.001    66.12   1.028E+00  P
 BA-133      83.32        52.        10.     0.005   110.60   3.827E-01   
 Np-237      87.09       132.        39.     0.022    44.76   3.889E+00   
 EU-155      87.10       128.        40.     0.022    42.65   1.724E+00   
 Cd-109      89.49       132.       -12.    -0.006   142.31  -4.001E+00   
 Nd-147      91.35       182.       -18.    -0.010   110.74  -7.974E-01   
 TH-234      93.03       157.        22.     0.012    34.59   4.931E+00  P
 Gd-153      97.78        72.         5.     0.003   269.22   1.887E-01   
 Np-239      99.53        79.        -3.    -0.002   436.65  -2.407E-01   
 Gd-153     102.44        81.       -12.    -0.007   107.46  -6.955E-01   
 Np-239     104.97        74.         8.     0.004   158.95   4.029E-01   
 EU-155     105.10        65.        16.     0.009    74.36   9.416E-01   
 EU-152     121.62        67.        -5.    -0.003   250.37  -2.021E-01   
 CO-57      119.66        43.        -4.    -0.002   250.17  -5.445E-02   
 EU-154     121.65        50.        -3.    -0.002   363.23  -8.370E-02   
 HF-181     132.74        59.        -9.    -0.005   129.74  -2.491E-01   
 HF-181     136.33        56.         5.     0.003   199.63   1.169E+00   
 CO-57      137.47        59.         1.     0.001   781.88   1.642E-01   
 Tc-99m     140.29        67.        10.     0.005   124.32   1.413E-01   
 U-235      144.24        63.        20.     0.011    61.47   2.290E+00   
 CE-141     146.43        66.        -5.    -0.003   228.35  -1.366E-01   
 Ba-140     162.54       101.        -9.    -0.005   164.44  -1.938E+00   
 U-235      166.33        46.         3.     0.001   368.00   7.140E-01   
 CE-139     166.19        97.        -9.    -0.005   151.99  -1.597E-01   
 TH-229     194.05        70.        -8.    -0.004   160.82  -2.584E+00   
 U-235      205.54        59.        -6.    -0.003   188.68  -1.833E+00   
 TH-227     235.93       123.       -27.    -0.015    61.21  -3.765E+00   
 RA-224     240.17       188.       -38.    -0.021    53.58  -1.609E+01   
 EU-152     243.43        47.        -9.    -0.005   111.41  -2.111E+00   
 TH-227     255.82        47.        -5.    -0.003   191.33  -1.351E+00   
 Cd-113m    263.65        27.         9.     0.005    87.29   2.787E+03   
 Hg-203     278.41        51.        -7.    -0.004   141.14  -1.749E-01   
 I-131      284.13        34.         6.     0.004   134.77   2.035E+00   
 Ir-192     295.29        27.        53.     0.029    19.67   3.488E+00   
 PA-231     299.93        22.        18.     0.010    43.88   1.462E+01   
 PA-233     299.92        22.        18.     0.010    43.80   5.795E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 16
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     302.99        42.        -7.    -0.004   143.47  -4.671E+00   
 BA-133     303.01        42.        -7.    -0.004   142.68  -7.391E-01   
 Ba-140     306.07        26.         7.     0.004   117.56   3.101E+00   
 BI-210M    306.12        23.         8.     0.004    92.06   5.828E-01   
 Ir-192     308.15        35.        -3.    -0.002   275.75  -1.992E-01   
 PA-233     311.99        38.        -3.    -0.002   264.00  -1.942E-01   
 Ir-192     316.78        45.        -3.    -0.001   366.58  -6.282E-02   
 CR-51      320.52        43.        -6.    -0.003   165.33  -1.229E+00   
 La-140     327.85        25.         8.     0.004    98.11   8.148E-01   
 Cs-136     340.11        65.       -12.    -0.007    97.12  -5.760E-01   
 EU-152     343.77        37.        -4.    -0.002   208.63  -3.548E-01   
 HF-181     344.00        26.        -3.    -0.002   213.50  -5.155E-01   
 BA-133     358.26        17.         5.     0.003   136.95   1.675E-01   
 BA-133     384.50        29.        -4.    -0.002   176.80  -1.199E+00   
 SN-113     391.35        31.        -5.    -0.003   152.07  -2.039E-01   
 SB-125     427.72        20.        -1.     0.000   822.39  -6.777E-02   
 AG-108M    433.55        15.         1.     0.001   410.22   3.944E-02   
 pm-146     454.37        23.        -1.    -0.001   548.14  -5.213E-02   
 SB-125     462.50        21.         4.     0.002   165.80   1.069E+00   
 PM-144     476.61        16.         3.     0.002   191.32   2.049E-01   
 HF-181     481.95        15.         3.     0.002   201.78   9.803E-02   
 La-140     489.32        21.         1.     0.001   541.39   7.530E-02   
 RU-103     497.30        22.         8.     0.004    93.53   2.422E-01   
 RH-106     511.25        34.        32.     0.018    31.62   4.640E+00   
 Nd-147     530.95        30.        -5.    -0.003   151.39  -1.246E+00   
 Ba-140     538.24        27.        -2.    -0.001   316.37  -2.973E-01   
 CS-134     560.58        10.         1.     0.001   383.82   4.623E-01   
 BI-207     572.21         7.         5.     0.003    94.22   1.490E-01   
 RU-103     609.51        20.        76.     0.042    14.27   4.377E+01   
 AG-108M    612.83        24.        -4.    -0.002   175.89  -1.518E-01   
 PM-144     618.94        27.        -5.    -0.003   164.84  -1.569E-01   
 RH-106     621.75        10.        10.     0.006    55.05   3.434E+00   
 SB-125     637.25        13.         2.     0.001   309.56   5.191E-01   
 AG-110M    660.14        17.         1.     0.000   870.29   2.521E-02   
 PM-144     697.18        19.         4.     0.002   158.23   1.527E-01   
 NB-94      701.39        13.         9.     0.005    68.18   3.236E-01   
 SB-124     724.65        17.         4.     0.002   146.61   1.458E+00   
 AG-108M    724.55        17.         4.     0.002   141.33   1.817E-01   
 EU-154     724.38        21.         4.     0.002   188.11   6.725E-01   
 ZR-95      724.33        22.         3.     0.002   220.62   2.691E-01   
 pm-146     735.95        21.         4.     0.002   154.84   7.473E-01   
 pm-146     747.87        20.        -3.    -0.002   203.69  -3.656E-01   
 ZR-95      756.19        21.        -2.    -0.001   342.59  -1.396E-01   
 AG-110M    764.23        20.         4.     0.002   155.43   7.501E-01   
 NB-95      767.07        33.        -5.    -0.003   154.29  -2.156E-01   
 EU-152     777.85        20.        -2.    -0.001   353.04  -5.689E-01   
 BI-212     782.44        12.         1.     0.000   830.23   1.903E+00   
 CS-134     795.74        10.         6.     0.003    90.66   2.695E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 17
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     802.63        18.         5.     0.003   136.72   2.187E+00   
 La-140     815.93        14.        -1.    -0.001   543.27  -1.739E-01   
 Co-56      845.89        15.        -1.     0.000   756.49  -3.111E-02   
 EU-154     872.96         8.         5.     0.003    88.52   1.841E+00   
 PA-234     880.65        15.        -2.    -0.001   365.00  -1.125E+00   
 y-88       898.86        14.         4.     0.002   142.88   1.854E-01   
 AG-110M    936.08        26.        -5.    -0.003   150.28  -6.707E-01   
 PA-234     947.10        20.        -1.    -0.001   522.72  -4.191E-01   
 Co-56     1036.20        13.        -1.     0.000   818.15  -2.202E-01   
 Cs-136    1043.89        11.        -2.    -0.001   297.53  -1.025E-01   
 RH-106    1046.72        15.        -4.    -0.002   134.79  -1.408E+01   
 BI-207    1064.44        18.         3.     0.001   241.20   1.740E-01   
 Ga-68     1076.59        13.         1.     0.001   406.59   2.308E+00   
 FE-59     1099.20        15.        -1.     0.000   619.67  -8.128E-02   
 ZN-65     1117.48        44.        -9.    -0.005   103.89  -9.849E-01   
 Sc-46     1120.25        15.        23.     0.013    31.59   1.228E+00   
 Ta-182    1120.25        13.        24.     0.013    29.70   3.598E+00   
 CO-60     1172.88        14.         2.     0.001   327.28   8.981E-02   
 Ta-182    1189.11        19.         1.     0.001   481.18   4.402E-01   
 Ta-182    1221.91        18.        -2.    -0.001   318.29  -4.046E-01   
 Co-56     1238.62        25.         3.     0.002   265.63   2.332E-01   
 AG-110M   1383.66        12.        -2.    -0.001   306.25  -4.153E-01   
 EU-152    1407.62        14.         2.     0.001   303.70   5.469E-01   
 La-140    1596.93         7.        -1.     0.000   441.84  -6.427E-02   
 SB-124    1685.70         5.        -1.    -0.001   250.20  -2.110E-01   
 Co-56     1768.27        21.        -8.    -0.005    86.44  -4.030E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.3763E-01   -1.3763E-01    1.107E+03%                5.70E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.18E+00
 K-40         1.2578E+02    1.2578E+02    7.045E+00%                8.48E+00
 Sc-46  #A    6.1002E-01    6.1002E-01    3.159E+01%                1.07E+00
 CR-51  #A   -1.2286E+00   -1.2286E+00    1.653E+02%                7.05E+00
 MN-54  #A    2.3232E-02    2.3232E-02    1.140E+03%                9.80E-01
 FE-59  #A   -8.1275E-02   -8.1276E-02    6.197E+02%                1.88E+00
 Co-56  #A    7.4080E-02    7.4080E-02    2.656E+02%                8.81E-01
 CO-57  #A   -3.0203E-02   -3.0203E-02    2.502E+02%                4.78E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.64E-01
 CO-60  #A    4.4889E-02    4.4889E-02    3.273E+02%                4.44E-01
 ZN-65  #A   -9.8494E-01   -9.8495E-01    1.039E+02%                3.48E+00
 NB-94  #A    3.2358E-01    3.2358E-01    6.818E+01%                7.31E-01
 ZR-95  #A    4.3415E-02    4.3415E-02    2.037E+02%                1.74E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 18
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 NB-95  #A   -2.1560E-01   -2.1560E-01    1.543E+02%                1.16E+00
 RU-103 #A    2.4223E-01    2.4223E-01    9.353E+01%                7.74E-01
 RH-106 #A    3.4344E+00    3.4344E+00    5.505E+01%                6.03E+00
 AG-108M#A    1.1071E-01    1.1071E-01    1.413E+02%                6.00E-01
 AG-110M#A    1.0073E-01    1.0073E-01    1.554E+02%                1.37E+00
 SN-113 #A   -2.0386E-01   -2.0386E-01    1.521E+02%                1.08E+00
 SB-124 #A    1.4446E-01    1.4446E-01    1.466E+02%                8.95E-01
 SB-125 #A    2.9303E-01    2.9303E-01    1.658E+02%                2.06E+00
 I-131  #A    1.4223E-01    1.4224E-01    1.348E+02%                7.07E-01
 Gd-153 #A    1.8872E-01    1.8872E-01    2.692E+02%                1.76E+00
 Ga-68  #A    2.2795E+00    2.3084E+00    4.066E+02%                3.51E+01
 Tc-99m #A    1.4100E-01    1.4133E-01    1.243E+02%                5.99E-01
 BA-133 #A    1.6752E-01    1.6752E-01    1.370E+02%                8.10E-01
 CS-134 #A    2.2934E-01    2.2935E-01    9.066E+01%                1.92E+00
 CS-137 #A    5.0103E-03    5.0103E-03    5.658E+03%                1.05E+00
 CE-139 #A   -1.5967E-01   -1.5967E-01    1.520E+02%                8.27E-01
 Ba-140 #A    2.1096E-01    2.1097E-01    1.176E+02%                3.37E+00
 La-140 #A    8.5827E-02    8.5831E-02    9.811E+01%                1.11E+00
 CE-141 #A   -1.3656E-01   -1.3656E-01    2.283E+02%                1.08E+00
 CE-144 #A    1.2404E+00    1.2404E+00    7.365E+01%                3.05E+00
 PM-144 #A    1.6823E-01    1.6823E-01    1.241E+02%                8.57E-01
 EU-152 #A   -3.5476E-01   -3.5476E-01    2.086E+02%                2.60E+00
 EU-154 #A    1.1137E+00    1.1137E+00    8.852E+01%                5.62E+00
 EU-155 #A    1.4045E+00    1.4045E+00    4.265E+01%                2.33E+00
 HF-181 #A    1.7061E-01    1.7061E-01    1.419E+02%                7.17E-01
 Ta-182 #     3.5981E+00    3.5981E+00    2.970E+01%                2.96E+00
 Hg-203 #A   -1.7493E-01   -1.7494E-01    1.411E+02%                8.49E-01
 TL-208       1.9517E+00    1.9517E+00    2.043E+01%                8.37E-01
 pm-146 #A    7.7556E-02    7.7556E-02    1.279E+02%                2.67E+00
 y-88   #A    1.8539E-01    1.8539E-01    1.429E+02%                9.45E-01
 Cd-113m#A    2.7870E+03    2.7870E+03    8.729E+01%                8.25E+03
 Cd-109 #A   -4.0014E+00   -4.0014E+00    1.423E+02%                1.93E+01
 PB-210  A    1.0421E+01    1.0421E+01    7.825E+01%                2.47E+01
 PB-212       5.8303E+00    5.8303E+00    1.256E+01%                1.58E+00
 PB-214       6.2842E+00    6.2842E+00    1.265E+01%                1.88E+00
 BI-207 #A    1.5984E-01    1.5984E-01    9.422E+01%                4.90E-01
 BI-212 #A   -1.0280E-01   -1.0280E-01    3.766E+03%                1.41E+01
 BI-214 #     6.7443E+00    6.7443E+00    1.180E+01%                1.54E+00
 BI-210M#A    1.9344E-01    1.9344E-01    9.206E+01%                1.08E+00
 RA-224 #A   -1.6090E+01   -1.6090E+01    5.358E+01%                2.82E+01
 AC-228       5.2454E+00    5.2454E+00    1.924E+01%                3.31E+00
 TH-227 #A   -3.7646E+00   -3.7646E+00    6.121E+01%                7.59E+00
 TH-229 #A   -2.5844E+00   -2.5844E+00    1.608E+02%                1.43E+01
 TH-234 #A    3.3478E+00    3.3478E+00    8.098E+01%                2.54E+01
 PA-231 #A    4.2144E+00    4.2144E+00    4.388E+01%                2.32E+01
 PA-233 #A    6.8563E-01    6.8563E-01    4.380E+01%                1.81E+00
 PA-234  A    2.3526E-02    2.3526E-02    3.074E+03%                2.57E+00
 PA-234M#A   -2.6391E+01   -2.6391E+01    2.000E+03%                1.33E+02
 U-235  #A    2.2895E+00    2.2895E+00    6.147E+01%                4.63E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 12:27:23 PMPage 19
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140312.An1            
                                                                                 
 AM-241 #A    5.1235E-01    5.1235E-01    1.396E+02%                2.43E+00
 Np-237 #A    3.8888E+00    3.8888E+00    4.476E+01%                5.63E+00
 Ir-192 #C    8.5087E-01    8.5088E-01    1.967E+01%                8.13E-01
 Cs-136 #A   -1.1285E-02   -1.1286E-02    1.576E+03%                6.94E-01
 Np-239 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.74E+00
 Nd-147 #A   -1.2455E+00   -1.2456E+00    1.514E+02%                6.58E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.518E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.5183344E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140327 
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5151-A-25-C 
             Detector: Ge 3 SN/131        
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-25-C
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:19         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:19:14      Real Time: 1803   sec
        Analysis Time: 2/5/2014 15:49         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.232E-01          325.2     1.701E+00    1.702E+00    6.214E+00
NA-22      1.842E-01          176.7     3.254E-01    3.255E-01    1.179E+00
K-40       1.329E+02            7.0     9.356E+00    1.157E+01    1.021E+01
Sc-46      2.853E-01           52.2     1.490E-01    1.497E-01    1.009E+00
CR-51      0.000E+00         1000.0     1.429E+00    1.429E+00    8.695E+00
MN-54      5.136E-02          480.8     2.470E-01    2.470E-01    9.177E-01
FE-59     -2.663E-01          223.3     5.946E-01    5.948E-01    2.147E+00
Co-56      6.626E-02          478.1     3.167E-01    3.168E-01    1.068E+00
CO-57      9.375E-02          172.7     1.619E-01    1.620E-01    5.666E-01
CO-58     -1.332E-01          206.8     2.756E-01    2.756E-01    9.900E-01
CO-60      1.202E-01          258.5     3.109E-01    3.109E-01    1.154E+00
ZN-65      0.000E+00         1000.0     2.167E-01    2.167E-01    5.181E+00
NB-94      1.161E-01          163.1     1.893E-01    1.894E-01    8.721E-01
ZR-95     -1.343E-01          331.6     4.452E-01    4.453E-01    1.633E+00
NB-95     -1.855E-01          163.5     3.034E-01    3.035E-01    1.069E+00
RU-103     3.910E-02          544.7     2.129E-01    2.130E-01    7.810E-01
RH-106     1.626E+00          132.2     2.150E+00    2.152E+00    7.148E+00
AG-108M   -1.098E-01          184.4     2.025E-01    2.025E-01    7.211E-01
AG-110M    4.074E-01           53.1     2.164E-01    2.174E-01    6.383E-01
SN-113     0.000E+00         1000.0     1.579E-01    1.579E-01    1.294E+00
SB-124     1.794E-02         1161.0     2.084E-01    2.084E-01    7.768E-01
SB-125     6.007E-01           59.0     3.542E-01    3.555E-01    2.682E+00
I-131     -1.807E-01          150.2     2.714E-01    2.716E-01    9.411E-01
Gd-153    -3.272E-01          134.3     4.395E-01    4.400E-01    1.508E+00
Ga-68      0.000E+00         1000.0     1.621E+00    1.621E+00    4.740E+01
Tc-99m     1.999E-01          100.3     2.004E-01    2.007E-01    6.755E-01
BA-133    -2.034E-02          247.9     5.041E-02    5.043E-02    1.104E+00
CS-134     1.190E-01           48.5     5.776E-02    5.809E-02    1.226E+00
CS-137     1.934E-01          136.5     2.639E-01    2.641E-01    9.331E-01
CE-139     3.361E-02          596.3     2.004E-01    2.005E-01    7.032E-01
Ba-140     7.198E-01           73.3     5.279E-01    5.292E-01    4.647E+00
La-140    -1.575E-01          250.5     3.946E-01    3.947E-01    1.455E+00
CE-141    -1.762E-01          180.6     3.182E-01    3.184E-01    1.097E+00
CE-144    -4.166E-01          346.9     1.445E+00    1.445E+00    5.014E+00
PM-144     3.046E-03         7314.0     2.228E-01    2.228E-01    8.384E-01
EU-152     7.030E-01          130.6     9.178E-01    9.186E-01    2.347E+00
EU-154     5.549E-01           80.3     4.456E-01    4.465E-01    8.123E+00
EU-155     1.342E+00           33.5     4.498E-01    4.557E-01    2.524E+00
HF-181     1.298E-01          169.0     2.193E-01    2.194E-01    7.991E-01
Ta-182    -3.131E-03        30190.0     9.454E-01    9.454E-01    3.542E+00
Hg-203     5.925E-02          384.7     2.280E-01    2.280E-01    8.069E-01
TL-208     2.793E+00           15.1     4.203E-01    4.446E-01    7.475E-01
pm-146     8.419E-02          160.8     1.354E-01    1.354E-01    2.556E+00
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y-88      -2.193E-01          150.5     3.302E-01    3.304E-01    1.167E+00
Cd-113m   -1.477E+03          213.6     3.156E+03    3.157E+03    1.101E+04
Cd-109    -5.376E-02         4725.0     2.540E+00    2.540E+00    9.260E+00
PB-210     1.271E+01           65.4     8.313E+00    8.346E+00    2.518E+01
PB-212     8.142E+00            8.4     6.872E-01    8.658E-01    1.421E+00
PB-214     9.662E+00            8.9     8.625E-01    9.980E-01    1.749E+00
BI-207     1.103E-02         1376.0     1.518E-01    1.518E-01    5.880E-01
BI-212     5.120E+00           68.0     3.481E+00    3.491E+00    1.154E+01
BI-214     7.763E+00           12.3     9.540E-01    1.036E+00    1.964E+00
BI-210M    0.000E+00         1000.0     3.573E-01    3.573E-01    1.530E+00
RA-224     1.022E+01           54.5     5.570E+00    5.609E+00    1.816E+01
AC-228     4.373E+00           26.0     1.138E+00    1.159E+00    3.931E+00
TH-227    -4.639E+00           59.4     2.756E+00    2.773E+00    9.063E+00
TH-229    -2.476E+00          155.3     3.846E+00    3.851E+00    1.325E+01
TH-234     7.882E+00           46.3     3.646E+00    3.669E+00    2.411E+01
PA-231     1.749E+00          178.6     3.124E+00    3.126E+00    2.659E+01
PA-233     2.104E-01          207.4     4.364E-01    4.365E-01    1.731E+00
PA-234     4.855E-01          195.8     9.508E-01    9.511E-01    3.156E+00
PA-234M    1.217E+01          267.2     3.251E+01    3.252E+01    1.197E+02
U-235      2.020E+00           71.1     1.435E+00    1.439E+00    5.027E+00
AM-241    -4.834E-02         1352.0     6.535E-01    6.535E-01    2.279E+00
Np-237     1.652E+00           87.0     1.436E+00    1.439E+00    4.809E+00
Ir-192     1.027E+00           16.3     1.678E-01    1.785E-01    7.182E-01
Cs-136     7.081E-02          360.8     2.555E-01    2.555E-01    9.392E-01
Np-239     4.980E-01          140.1     6.978E-01    6.984E-01    2.380E+00
Nd-147     1.507E+00           94.6     1.426E+00    1.429E+00    4.912E+00
-----------------------------------------------------------------------------
Total      2.307E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
 Sample description                                             
      98415_Gamma_160-5151-A-25-C                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140327.An1

 Acquisition information
        Start time:                 2/5/2014 3:19:14 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:19:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:15 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1360

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.80       22.  29.75   0.42  2.214E-02    46.54   4.250    PBC<MDA PB210 
    49.86       10. 115.27   0.82  2.503E-02    50.14   8.000    PBC<MDA TH227 
    63.62       14.  53.34   0.84  3.416E-02    63.29   3.810    PBC<MDA TH234 
    74.76      125.  13.08   0.85  3.992E-02
    77.07      136.  12.65   0.85  4.082E-02
    80.99        2. 715.07   0.85  4.217E-02    80.99  34.060    PBC<MDA BA133 
    86.68       17.  86.95   0.86  4.369E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.048E-01 EU155 
    87.01       66.  25.71   0.45  4.381E-02    86.54  30.700  2.733E+00 EU155 
    92.38       53.  28.49   0.87  4.503E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.181E+01 AC228 
                                                93.35   5.561  1.181E+01 AC228 
    92.67       42.  28.26   0.83  4.491E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    99.87        4. 256.42   0.87  4.577E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  3.185E-01 Np239 
   105.37        7. 192.62   0.88  4.612E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  3.812E-01 EU155 
   106.08        9. 140.11   0.88  4.614E-02   106.13  22.700    PBC<MDA Np239 
   123.89       14.  80.31   0.90  4.555E-02   123.10  40.790    PBC<MDA EU154 
   136.28        7. 169.02   0.91  4.400E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  8.620E-01 CO57  
   136.34        7. 172.71   0.91  4.397E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  8.452E-01 CO57  
   140.54       14. 100.25   0.92  4.337E-02   140.51  89.300    PBC<MDA Tc99m 
   143.37        5. 101.43   0.92  4.285E-02   143.79  10.960    PBC<MDA U235  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.06       16.  71.05   0.94  3.929E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.435E+00 U235  
   163.27       16.  73.34   0.94  3.943E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.353E+00 U235  
   166.15        2. 596.31   0.94  3.963E-02   165.85  79.900    PBC<MDA CE139 
   205.43        8. 111.12   0.98  3.437E-02   205.33   5.010    PBC<MDA U235  
   238.64      203.   9.01   0.93  3.105E-02   238.63  43.300  7.874E+00 PB212 
   241.03       23.  54.48   1.02  3.084E-02   240.99   4.100    PBC<MDA RA224 
   242.04       32.  29.23   1.02  3.075E-02   242.00   7.430    PBC<MDA PB214 
   256.95       11.  80.29   1.03  2.957E-02   256.24   7.000    PBC<MDA TH227 
   277.13       18.  53.29   1.06  2.801E-02   277.28   6.310    PBC<MDA TL208 
   278.59        2. 384.74   1.06  2.788E-02   279.20  81.460    PBC<MDA Hg203 
   295.09       92.  13.34   0.97  2.683E-02   295.09  19.300  8.785E+00 PB214 
                                               295.95  30.160  6.306E+00 Ir192 
                                               295.95  30.160  6.306E+00 Ir192 
   300.02        4. 178.60   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.798E+00 PA231 
                                               300.18   6.200  1.507E+00 PA233 
   300.12        3. 248.16   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.824E+00 PA231 
                                               300.18   6.200  1.121E+00 PA233 
   300.13        4. 207.42   1.08  2.651E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.271E+00 PA231 
                                               300.18   6.200  1.298E+00 PA233 
   304.53        2. 369.83   1.08  2.635E-02   302.85  18.330    PBC<MDA BA133 
   316.53        5. 173.83   1.09  2.556E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.178E-01 Ir192 
   338.59       51.  23.01   0.60  2.438E-02   338.32  12.010  9.672E+00 AC228 
                                               338.32  12.010  9.672E+00 AC228 
   351.90      178.   8.91   1.12  2.373E-02   351.93  37.600  1.011E+01 PB214 
   451.46        3. 160.77   1.23  1.980E-02   453.88  65.000    PBC<MDA pm146 
   463.24       12.  58.97   1.24  1.951E-02   463.37  10.470    PBC<MDA SB125 
   469.66        8.  91.19   1.24  1.936E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  4.472E-01 Ir192 
   481.51        1. 862.64   1.26  1.896E-02   482.00  80.500    PBC<MDA HF181 
   497.06        1. 544.69   1.27  1.854E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  3.910E-02 RU103 
   510.80       55.  19.27   1.29  1.815E-02   511.86  20.000  8.365E+00 RH106 
                                               511.86  20.000  8.365E+00 RH106 
   531.75        6.  94.60   1.31  1.767E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  1.507E+00 Nd147 
   563.08        9.  75.82   1.34  1.693E-02   563.24   8.350    PBC<MDA CS134 
   568.07        8.  86.19   1.34  1.680E-02
   583.50       74.  14.20   0.79  1.650E-02   583.02  84.500  2.793E+00 TL208 
   600.58        4. 151.37   1.37  1.615E-02   600.50  17.860    PBC<MDA SB125 
   609.36      103.  10.54   1.47  1.598E-02   609.31  46.090  7.762E+00 BI214 
                                               610.30   5.750  6.230E+01 RU103 
                                               610.30   5.750  6.230E+01 RU103 
   609.37       99.  11.90   1.38  1.596E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.989E+01 RU103 
   657.25        1. 572.28   1.43  1.510E-02   657.76  94.640    PBC<MDA AG110M
   661.59        4. 136.46   1.43  1.504E-02   661.66  85.210    PBC<MDA CS137 
   702.77        2. 346.27   1.47  1.438E-02   702.63  97.900    PBC<MDA NB94  
   727.71       10.  67.99   1.49  1.402E-02   727.17   7.550    PBC<MDA BI212 
   785.83        3. 192.74   1.55  1.323E-02   785.42   1.280    PBC<MDA BI212 
   795.18        5. 121.00   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
   818.07        2. 360.78   1.58  1.283E-02   818.50 100.000    PBC<MDA Cs136 

Page 773 of 1127



      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   834.27        1. 480.83   1.59  1.264E-02   834.85  99.980    PBC<MDA MN54  
   847.73        1. 872.84   1.60  1.251E-02   846.77  99.935    PBC<MDA Co56  
   860.92        3. 265.51   1.61  1.236E-02   860.56  12.420    PBC<MDA TL208 
   871.11        4. 163.06   1.62  1.224E-02   871.10  99.890    PBC<MDA NB94  
   873.80        3. 196.43   1.63  1.222E-02   873.23  12.270    PBC<MDA EU154 
   880.33        4. 141.18   1.63  1.214E-02   880.53   6.000    PBC<MDA PA234 
   886.59        6.  53.13   1.64  1.210E-02   884.68  72.680    PBC<MDA AG110M
   911.31       25.  32.92   1.66  1.183E-02   911.07  29.000  4.053E+00 AC228 
                                               911.07  29.000  4.053E+00 AC228 
   945.62        3. 195.85   1.69  1.150E-02   946.02  13.400    PBC<MDA PA234 
   964.50        6. 130.56   1.71  1.133E-02   964.11  14.605    PBC<MDA EU152 
   969.04       11.  70.20   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  3.033E+00 AC228 
  1001.06        2. 267.18   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1050.27        5. 132.19   1.79  1.062E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.590E+01 RH106 
  1119.70        8.  51.44   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1119.73       14.  52.22   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.767E-01 Sc46  
  1239.86        1. 478.06   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1273.99        3. 176.66   1.98  9.142E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.231E-01 EU154 
  1274.02        3. 181.80   1.98  9.142E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.122E-01 EU154 
  1332.27        2. 258.54   2.03  8.830E-03  1332.50  99.980    PBC<MDA CO60  
  1383.91        2. 267.27   2.07  8.571E-03  1384.30  24.290    PBC<MDA AG110M
  1460.61      210.   6.77   1.79  8.216E-03  1460.83  10.670  1.329E+02 K40   
  1764.46       10.  30.71   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.79    74.76        77.       115. 2.889E+03   15.50   0.708  -        
   308.04    77.07        79.       129. 3.164E+03   14.54   0.767  -        
   348.59    87.01        95.        45. 1.020E+03   34.31   0.861  -       D
  1354.79   338.59        50.        21. 8.563E+02   52.72   0.600  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.88    46.80        73.        22.     0.012    29.75   0.420s
 TH-227    199.12    49.86        64.        10.     0.006   115.27   0.822s
 TH-234    254.22    63.62       133.        14.     0.008    53.34   0.836 
 BA-133    323.73    80.99       149.         2.     0.001   715.07   0.854 
 Np-237    345.75    86.49       101.        17.     0.009    86.95   0.860D
 EU-155    348.33    87.13       108.        48.     0.027    33.51   0.860s
 TH-234    370.48    92.67       114.        42.     0.023    28.26   0.831s
 AC-228    369.32    92.38        88.        53.     0.030    28.49   0.867s
 Gd-153    398.26    99.61        54.        -8.    -0.004   134.32   0.871s
 Np-239    399.32    99.87        49.         4.     0.002   256.42   0.873s
 Gd-153    413.00   103.29        66.        -5.    -0.003   231.92   0.877s
 Np-239    416.66   104.20        83.        -3.    -0.002   379.87   0.878s
 EU-155    421.34   105.37        80.         7.     0.004   192.62   0.879s
 Np-239    424.15   106.08        82.         9.     0.005   140.11   0.880s
 EU-152    486.79   121.72        79.        -7.    -0.004   195.28   0.896s
 EU-154    495.47   123.89        55.        14.     0.008    80.31   0.898s
 HF-181    531.78   132.96        84.        -4.    -0.002   310.44   0.908s
 CE-144    533.17   133.31        80.        -4.    -0.002   346.90   0.909s
 HF-181    545.08   136.28        72.         7.     0.004   169.02   0.911s
 CO-57     545.31   136.34        73.         7.     0.004   172.71   0.912s
 Tc-99m    562.10   140.54        85.        14.     0.008   100.25   0.916 
 U-235     573.44   143.37        73.         5.     0.003   101.43   0.919s
 CE-141    583.66   145.92        66.        -7.    -0.004   180.58   0.921s
 Ba-140    653.10   163.27        58.        16.     0.009    73.34   0.939s
 U-235     652.25   163.06        56.        16.     0.009    71.05   0.939s
 CE-139    664.61   166.15        64.         2.     0.001   596.31   0.942s
 TH-229    774.47   193.59        56.        -7.    -0.004   155.33   0.970s
 U-235     821.84   205.43        49.         8.     0.005   111.12   0.982s
 TH-229    843.47   210.83        94.        -5.    -0.003   266.03   0.988s
 TH-227    947.93   236.93       166.       -32.    -0.018    59.41   1.013s
 PB-212    954.73   238.63        46.       197.     0.109     7.93   1.016D
 RA-224    964.16   240.99        69.        23.     0.013    54.48   1.018D
 PB-214    968.20   242.00        51.        32.     0.018    29.23   1.019D
 TH-227   1028.06   256.95        33.        11.     0.006    80.29   1.034s
 Cd-113m  1055.58   263.83        47.        -5.    -0.003   213.62   1.041s
 TL-208   1108.80   277.13        37.        18.     0.010    53.29   1.055 
 Hg-203   1114.65   278.59        42.         2.     0.001   384.74   1.057s
 I-131    1135.80   283.87        36.        -3.    -0.002   251.57   1.062s
 PB-214   1180.69   295.09        23.        82.     0.045    13.34   0.965 
 Ir-192   1182.22   295.47        27.        68.     0.038    16.34   1.074s
 PB-212   1200.82   300.12        32.         3.     0.002   248.16   1.078s
 PA-231   1200.44   300.02        29.         4.     0.002   178.60   1.078s
 PA-233   1200.87   300.13        30.         4.     0.002   207.42   1.078s
 BA-133   1218.48   304.53        26.         2.     0.001   369.83   1.081s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1266.51   316.53        31.         5.     0.003   173.83   1.094 
 La-140   1315.83   328.86        44.        -2.    -0.001   504.88   1.107s
 AC-228   1354.13   338.43        29.        37.     0.021    26.02   1.116s
 Cs-136   1362.92   340.62        54.        -7.    -0.004   146.65   1.118s
 PB-214   1408.04   351.90        30.       162.     0.090     8.91   1.123 
 BA-133   1417.76   354.33        32.        -2.    -0.001   330.30   1.134s
 I-131    1457.78   364.33        40.        -6.    -0.003   150.19   1.142s
 BA-133   1532.40   382.97        27.        -1.    -0.001   502.15   1.161s
 SB-125   1709.41   427.21        33.        -5.    -0.003   160.21   1.205s
 AG-108M  1734.11   433.38        21.        -4.    -0.002   184.43   1.211s
 pm-146   1806.45   451.46        11.         3.     0.002   160.77   1.230s
 SB-125   1853.61   463.24        20.        12.     0.007    58.97   1.240s
 Ir-192   1879.28   469.66        23.         8.     0.004    91.19   1.244s
 PM-144   1906.53   476.47        22.        -5.    -0.003   131.53   1.253s
 BE-7     1910.97   477.58        18.        -2.    -0.001   325.17   1.254s
 HF-181   1926.71   481.51        17.         1.     0.000   862.64   1.258s
 La-140   1949.09   487.11        19.        -3.    -0.002   236.32   1.263s
 RU-103   1988.90   497.06        20.         1.     0.001   544.69   1.273s
 RH-106   2043.88   510.80        28.        55.     0.030    19.27   1.287s
 Nd-147   2127.73   531.75        14.         6.     0.003    94.60   1.305s
 CS-134   2253.08   563.08        17.         9.     0.005    75.82   1.336s
 CS-134   2273.04   568.07        18.         8.     0.004    86.19   1.342s
 TL-208   2334.76   583.50        12.        70.     0.039    14.20   0.790s
 SB-125   2403.12   600.58        17.         4.     0.002   151.37   1.372s
 CS-134   2426.76   606.49        47.       -11.    -0.006    89.50   1.376s
 BI-214   2438.25   609.36        25.       103.     0.057    10.54   1.465s
 RU-103   2438.26   609.37        20.        99.     0.055    11.90   1.382s
 AG-108M  2453.69   613.22        37.        -6.    -0.003   145.24   1.385s
 RH-106   2499.56   624.69        14.        -2.    -0.001   314.22   1.393s
 AG-110M  2629.81   657.25        18.         1.     0.001   572.28   1.427s
 CS-137   2647.19   661.59        16.         4.     0.002   136.46   1.430s
 NB-94    2811.94   702.77        17.         2.     0.001   346.27   1.469s
 SB-124   2894.17   723.33        27.        -5.    -0.003   154.51   1.488s
 AG-108M  2894.42   723.39        28.        -5.    -0.003   150.06   1.488s
 EU-154   2894.73   723.47        28.        -5.    -0.003   149.34   1.488s
 ZR-95    2895.61   723.69        30.        -6.    -0.003   143.87   1.489s
 BI-212   2911.68   727.71        17.        10.     0.005    67.99   1.492s
 ZR-95    3028.67   756.95        17.        -2.    -0.001   331.55   1.519s
 AG-110M  3060.21   764.84        27.        -6.    -0.003   137.68   1.526s
 NB-95    3062.32   765.37        25.        -4.    -0.002   163.53   1.528s
 BI-212   3144.16   785.83        18.         3.     0.002   192.74   1.546s
 CS-134   3181.58   795.18        17.         5.     0.003   121.00   1.556s
 CO-58    3244.30   810.86        19.        -3.    -0.002   206.80   1.569s
 Cs-136   3273.14   818.07        17.         2.     0.001   360.78   1.576s
 MN-54    3337.95   834.27        15.         1.     0.001   480.83   1.591s
 Co-56    3391.76   847.73        21.         1.     0.000   872.84   1.602s
 TL-208   3444.51   860.92        23.         3.     0.001   265.51   1.615s
 NB-94    3485.28   871.11        15.         4.     0.002   163.06   1.625s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3496.04   873.80        17.         3.     0.002   196.43   1.627s
 PA-234   3522.17   880.33        12.         4.     0.002   141.18   1.633s
 PA-234   3526.41   881.39        18.        -3.    -0.002   206.78   1.636s
 AG-110M  3547.20   886.59         3.         6.     0.004    53.13   1.637s
 Sc-46    3555.09   888.57        17.        -4.    -0.002   138.56   1.641s
 y-88     3587.60   896.69        20.        -4.    -0.002   150.54   1.649s
 AC-228   3646.07   911.31        21.        25.     0.014    32.92   1.661s
 AG-110M  3745.73   936.23        20.        -3.    -0.002   196.48   1.685s
 PA-234   3783.28   945.62        14.         3.     0.002   195.85   1.692s
 EU-152   3858.79   964.50        27.         6.     0.003   130.56   1.709s
 AC-228   3876.94   969.04        23.        11.     0.006    70.20   1.713s
 PA-234M  4005.01  1001.06        14.         2.     0.001   267.18   1.742s
 EU-154   4020.03  1004.82        14.        -1.     0.000   894.40   1.745s
 RH-106   4201.79  1050.27        17.         5.     0.003   132.19   1.785s
 BI-207   4253.94  1063.31        15.        -1.    -0.001   430.00   1.797s
 FE-59    4397.35  1099.18        18.        -3.    -0.002   223.28   1.828s
 EU-152   4445.91  1111.32        19.        -5.    -0.003   123.98   1.839s
 BI-214   4479.41  1119.70        27.         8.     0.004    51.44   1.847s
 Sc-46    4479.52  1119.73        20.        14.     0.008    52.22   1.847s
 CO-60    4699.43  1174.73        20.        -2.    -0.001   335.26   1.892s
 Co-56    4959.85  1239.86        18.         1.     0.001   478.06   1.948s
 NA-22    5096.30  1273.99        13.         3.     0.002   176.66   1.979s
 EU-154   5096.40  1274.02        13.         3.     0.002   181.80   1.979s
 CO-60    5329.28  1332.27        11.         2.     0.001   258.54   2.028s
 AG-110M  5535.70  1383.91         8.         2.     0.001   267.27   2.071s
 K-40     5842.29  1460.61         8.       210.     0.117     6.77   1.791 
 La-140   6384.98  1596.39        12.        -2.    -0.001   250.54   2.242s
 BI-214   7056.59  1764.46        12.        10.     0.006    30.71   2.373s
 Co-56    7070.62  1767.97        26.       -10.    -0.005    81.10   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.2323E-01                                      5.31E+01             
                           477.60-5.232E-01 ?(  6.214E+00 3.25E+02 1.05E+01 G  
 
NA-22    C   1.8419E-01                                      9.50E+02             
                          1274.53 1.842E-01 &(  1.179E+00 1.77E+02 9.99E+01 G  
 
K-40     N   1.3290E+02                                      4.66E+11             
                          1460.83 1.329E+02  (P 1.021E+01 6.77E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   2.8531E-01                                      8.38E+01             
                           889.28-2.061E-01 ?(  1.009E+00 1.39E+02 1.00E+02 G  
                          1120.55 7.767E-01 ?(  1.299E+00 5.22E+01 1.00E+02 G  
 
MN-54    C   5.1359E-02                                      3.12E+02             
                           834.85 5.136E-02 ?(  9.177E-01 4.81E+02 1.00E+02 G  
 
FE-59    F  -2.6631E-01                                      4.45E+01             
                          1099.25-2.663E-01 ?(  2.147E+00 2.23E+02 5.65E+01 G  
                          1291.60 3.538E-02 %   2.716E+00 2.01E+03 4.32E+01 G  
 
Co-56    C   6.6256E-02                                      7.73E+01             
                           846.77 3.325E-02 ?(  1.068E+00 8.73E+02 9.99E+01 G  
                          1238.28 1.162E-01 ?(  2.043E+00 4.78E+02 6.61E+01 G  
                          1037.84-1.406E-01 %   8.047E+00 1.53E+03 1.41E+01 G  
                          1771.35-4.952E+00 +   1.353E+01 8.11E+01 1.55E+01  A 
 
CO-57    C   9.3754E-02                                      2.72E+02             
                           122.06 0.000E+00 ?(  5.666E-01 1.00E+03 8.56E+01 G  
                           136.47 8.452E-01 &(  5.016E+00 1.73E+02 1.07E+01 G  
 
CO-58    C  -1.3324E-01                                      7.09E+01             
                           810.78-1.332E-01 ?(  9.900E-01 2.07E+02 9.95E+01 G  
 
CO-60    F   1.2024E-01                                      1.93E+03             
                          1332.50 1.202E-01 ?(  1.154E+00 2.59E+02 1.00E+02 G  
                          1173.24-1.089E-01 +   1.329E+00 3.35E+02 9.99E+01 G  
 
NB-94    I   1.1609E-01                                      7.41E+06             
                           702.63 6.873E-02 &(  8.721E-01 3.46E+02 9.79E+01 G  
                           871.10 1.625E-01 &(  9.491E-01 1.63E+02 9.99E+01 G  
 
ZR-95    I  -1.3429E-01                                      6.40E+01             
                           756.73-1.343E-01 ?(  1.633E+00 3.32E+02 5.45E+01 G  
                           724.20-5.019E-01 +   2.517E+00 1.44E+02 4.42E+01 G  
 
NB-95    I  -1.8552E-01                                      6.40E+01             
                           765.79-1.855E-01 ?(  1.069E+00 1.64E+02 9.98E+01 G  
 
RU-103   I   3.9096E-02                                      3.93E+01             
                           497.05 3.910E-02 ?(  7.810E-01 5.45E+02 9.09E+01 G  
                           610.30 5.989E+01 ?   1.420E+01 1.19E+01 5.75E+00 GA 
 
RH-106   I   1.6264E+00                                      3.74E+02             
                           621.92-6.157E-01 ?(  7.148E+00 3.14E+02 9.93E+00 G  
                          1050.36 1.590E+01 &(  7.403E+01 1.32E+02 1.56E+00 G  
                           511.86 8.365E+00 ?   4.197E+00 1.93E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -1.0978E-01                                      1.53E+05             
                           433.94-1.098E-01 ?(  7.211E-01 1.84E+02 9.05E+01 G  
                           722.94-2.250E-01 +   1.181E+00 1.50E+02 9.08E+01 G  
                           614.28-2.387E-01 +   1.203E+00 1.45E+02 8.98E+01 G  
 
AG-110M  F   4.0737E-01                                      2.50E+02             
                           884.68 4.013E-01 ?(  6.383E-01 5.31E+01 7.27E+01 G  
                           657.76 4.179E-02 -   8.821E-01 5.72E+02 9.46E+01 G  
                           937.49-4.651E-01 -   3.270E+00 1.96E+02 3.44E+01 G  
                          1384.30 4.257E-01 ?(  4.304E+00 2.67E+02 2.43E+01 G  
                           763.94-1.032E+00 -   4.958E+00 1.38E+02 2.23E+01 G  
 
SB-124   F   1.7944E-02                                      6.02E+01             
                           602.73 1.794E-02 %(  7.768E-01 1.16E+03 9.83E+01 G  
                          1690.98 0.000E+00 -   3.734E+00 1.00E+03 4.78E+01 G  
                           722.79-1.814E+00 +   9.826E+00 1.55E+02 1.08E+01 G  
 
SB-125   I   6.0069E-01                                      1.01E+03             
                           427.88-4.795E-01 ?(  2.682E+00 1.60E+02 2.96E+01 G  
                           600.50 7.769E-01 &(  4.181E+00 1.51E+02 1.79E+01 G  
                           635.89-5.692E-02 &   7.308E+00 3.45E+03 1.13E+01 G  
                           463.37 3.354E+00  (  6.443E+00 5.90E+01 1.05E+01 G  
 
I-131    I  -1.8071E-01                                      8.02E+00             
                           364.48-1.807E-01 ?(  9.411E-01 1.50E+02 8.17E+01 G  
                           284.30-1.141E+00 &   1.013E+01 2.52E+02 6.14E+00 G  
                           636.97 1.004E-01 %   1.065E+01 2.82E+03 7.17E+00 G  
 
Gd-153   F  -3.2724E-01                                      2.42E+02             
                            97.50-3.272E-01 ?(  1.508E+00 1.34E+02 3.00E+01 G  
                           103.20-2.786E-01 +   2.239E+00 2.32E+02 2.18E+01 G  
 
Tc-99m   I   1.9987E-01                                      2.51E-01             
                           140.51 1.999E-01  (  6.755E-01 1.00E+02 8.93E+01 G  
 
BA-133   F  -2.0335E-02                                      3.85E+03             
                           356.00-9.370E-02 ?(  1.104E+00 3.30E+02 6.20E+01 G  
                           302.85 2.280E-01 &(  3.039E+00 3.70E+02 1.83E+01 G  
                           383.84-4.120E-01 &   7.480E+00 5.02E+02 8.94E+00 GA 
                            80.99 9.386E-02 ?   2.308E+00 7.15E+02 3.41E+01 GA 
 
CS-134   I   1.1904E-01                                      7.54E+02             
                           604.71-4.060E-01 ?(  1.226E+00 8.95E+01 9.76E+01 G  
                           795.87 2.553E-01 +   1.083E+00 1.21E+02 8.55E+01 G  
                           569.32 1.661E+00 ?(  4.868E+00 8.62E+01 1.54E+01 G  
                           801.95 0.000E+00 +   1.241E+01 1.00E+03 8.69E+00 G  
                           563.24 3.418E+00  (  8.702E+00 7.58E+01 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I   1.9340E-01                                      1.10E+04             
                           661.66 1.934E-01 ?(  9.331E-01 1.36E+02 8.52E+01 G  
 
CE-139   F   3.3613E-02                                      1.38E+02             
                           165.85 3.361E-02  (  7.032E-01 5.96E+02 7.99E+01 G  
 
Ba-140   I   7.1983E-01                                      1.28E+01             
                           537.26 0.000E+00 ?(  4.647E+00 1.00E+03 2.44E+01 G  
                           162.66 3.542E+00 &(  8.650E+00 7.33E+01 6.22E+00 G  
                           304.85 1.522E-01 %   1.326E+01 2.38E+03 4.29E+00 G  
 
La-140   I  -1.5751E-01                                      1.28E+01             
                          1596.21-1.575E-01 ?(  1.455E+00 2.51E+02 9.54E+01 G  
                           487.02-1.755E-01 +   1.496E+00 2.36E+02 4.55E+01 G  
                           328.76-2.075E-01 +   3.714E+00 5.05E+02 2.03E+01 G  
                           815.77 0.000E+00 +   2.938E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -1.7624E-01                                      3.25E+01             
                           145.44-1.762E-01 ?(  1.097E+00 1.81E+02 4.82E+01 G  
 
CE-144   I  -4.1656E-01                                      2.85E+02             
                           133.54-4.166E-01 ?(  5.014E+00 3.47E+02 1.11E+01 G  
 
PM-144   C   3.0464E-03                                      3.63E+02             
                           696.54 3.046E-03 %(  8.384E-01 7.31E+03 9.90E+01 G  
                           618.06 0.000E+00 -   5.080E-01 1.00E+03 9.91E+01 G  
                           476.81-3.733E-01 +   1.716E+00 1.32E+02 4.20E+01 G  
 
EU-152   F   7.0299E-01                                      4.94E+03             
                           344.29 0.000E+00 &(  2.347E+00 1.00E+03 2.65E+01 G  
                          1112.07-2.131E+00 +   9.242E+00 1.24E+02 1.36E+01 G  
                           121.78-2.805E-01 +   1.884E+00 1.95E+02 2.86E+01 G  
                           778.92-6.465E-02 %   6.311E+00 2.56E+03 1.29E+01 G  
                           964.11 1.979E+00 ?(  8.987E+00 1.31E+02 1.46E+01 G  
                           244.69 1.517E-01 %   5.927E+00 1.06E+03 7.58E+00 G  
                          1408.00 2.282E-02 %   5.881E+00 6.70E+03 2.10E+01 GA 
 
EU-154   I   5.5492E-01                                      3.14E+03             
                           873.23 1.149E+00 ?(  8.123E+00 1.96E+02 1.23E+01 G  
                           123.10 4.132E-01 ?(  1.111E+00 8.03E+01 4.08E+01 G  
                          1274.54 5.122E-01 ?(  3.375E+00 1.82E+02 3.52E+01 G  
                           723.36-1.017E+00 +   5.312E+00 1.49E+02 2.02E+01 G  
                          1004.77-1.691E-01 -   5.694E+00 8.94E+02 1.80E+01 G  
                           996.33-1.408E-02 &   1.008E+01 1.90E+04 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   1.3421E+00                                      1.81E+03             
                           105.31 3.812E-01 &(  2.524E+00 1.93E+02 2.12E+01 G  
                            86.54 2.006E+00 @(  2.113E+00 3.35E+01 3.07E+01 G  
 
HF-181   F   1.2976E-01                                      4.24E+01             
                           482.00 2.489E-02 ?(  7.991E-01 8.63E+02 8.05E+01 G  
                           133.02-1.220E-01 +   1.311E+00 3.10E+02 4.33E+01 G  
                           345.83 2.439E-02 %   4.298E+00 4.84E+03 1.51E+01 G  
                           136.30 1.573E+00 &(  9.132E+00 1.69E+02 5.85E+00 G  
 
Ta-182   F  -3.1311E-03                                      1.14E+02             
                          1121.30-3.131E-03 %(  3.542E+00 3.02E+04 3.49E+01 G  
                          1221.41 0.000E+00 +   6.927E+00 1.00E+03 2.70E+01 G  
                          1189.05-1.812E-02 %   8.930E+00 1.33E+04 1.62E+01 G  
 
Hg-203   F   5.9248E-02                                      4.66E+01             
                           279.20 5.925E-02 ?(  8.069E-01 3.85E+02 8.15E+01 G  
 
TL-208   N   2.7928E+00                                      6.98E+02             
                           583.02 2.793E+00  (P 7.475E-01 1.42E+01 8.45E+01 G  
                           277.28 5.659E+00 +   9.764E+00 5.33E+01 6.31E+00 G  
                           860.56 9.512E-01 -   9.076E+00 2.66E+02 1.24E+01 G  
 
pm-146   C   8.4189E-02                                      2.02E+03             
                           747.16-7.470E-03 %(  2.556E+00 9.08E+03 3.40E+01 G  
                           735.72 1.004E-01 &   3.903E+00 1.04E+03 2.25E+01 G  
                           453.88 1.321E-01 ?(  7.713E-01 1.61E+02 6.50E+01 G  
 
y-88     F  -2.1931E-01                                      1.07E+02             
                           898.04-2.193E-01 ?(  1.167E+00 1.51E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.022E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.4772E+03                                      5.33E+03             
                           263.70-1.477E+03 ?(  1.101E+04 2.14E+02 6.00E-03   K
 
Cd-109   F  -5.3757E-02                                      4.53E+02             
                            88.04-5.376E-02 %(  9.260E+00 4.73E+03 3.79E+00 G  
 
PB-210   N   1.2709E+01                                      8.14E+03             
                            46.54 1.271E+01  (P 2.518E+01 2.97E+01 4.25E+00 G  
 
PB-212   N   8.1415E+00                                      6.98E+02             
                           238.63 8.142E+00  (P 1.421E+00 7.93E+00 4.33E+01 G  
                           300.03 2.117E+00 -   1.862E+01 2.48E+02 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140327.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   9.6619E+00                                      5.84E+05             
                           351.93 1.011E+01  (P 1.749E+00 8.91E+00 3.76E+01 G  
                           295.09 8.785E+00  (P 2.694E+00 1.33E+01 1.93E+01 G  
                           242.00 7.823E+00 - P 8.736E+00 2.92E+01 7.43E+00 GA 
 
BI-207   C   1.1034E-02                                      1.18E+04             
                           569.70 1.103E-02 %(  5.880E-01 1.38E+03 9.77E+01 G  
                          1063.66-9.172E-02 +   1.464E+00 4.30E+02 7.45E+01 G  
 
BI-212   N   5.1198E+00                                      6.98E+02             
                           727.17 5.120E+00 ?(  1.154E+01 6.80E+01 7.55E+00 G  
                           785.42 1.067E+01 &   7.380E+01 1.93E+02 1.28E+00 GA 
 
BI-214   N   7.7625E+00                                      5.84E+05             
                           609.31 7.762E+00 @(P 1.964E+00 1.05E+01 4.61E+01 G  
                          1120.29 2.860E+00 & P 9.735E+00 5.14E+01 1.51E+01 G  
                          1764.49 5.064E+00 - P 9.735E+00 3.07E+01 1.54E+01 G  
 
RA-224   N   1.0223E+01                                      6.98E+02             
                           240.99 1.022E+01  (  1.816E+01 5.45E+01 4.10E+00 G  
 
AC-228   N   4.3730E+00                                      2.10E+03             
                           911.07 4.053E+00  (  3.931E+00 3.29E+01 2.90E+01 G  
                           968.97 3.033E+00 ?(  7.082E+00 7.02E+01 1.75E+01 G  
                           338.32 7.095E+00  (  5.246E+00 2.60E+01 1.20E+01 G  
                            93.35 1.181E+01 ?   1.032E+01 2.85E+01 5.56E+00 XA 
 
TH-227   N  -4.6394E+00                                      7.95E+03             
                           235.97-4.639E+00 ?(  9.063E+00 5.94E+01 1.23E+01 G  
                            50.14 2.822E+00 +   1.107E+01 1.15E+02 8.00E+00 G  
                           256.24 2.925E+00 &   7.894E+00 8.03E+01 7.00E+00 G  
 
TH-229   N  -2.4760E+00                                      2.68E+06             
                           193.51-2.476E+00 ?(  1.325E+01 1.55E+02 4.40E+00 G  
                           210.85-2.869E+00 +   2.630E+01 2.66E+02 2.99E+00 G  
 
TH-234   N   7.8819E+00                                      1.63E+12             
                            63.29 5.847E+00 ?(P 2.411E+01 5.33E+01 3.81E+00 G  
                            92.59 9.271E+00  (P 1.163E+01 2.83E+01 5.58E+00 G  
 
PA-231   N   1.7494E+00                                      1.20E+07             
                           302.65 0.000E+00 &(  2.659E+01 1.00E+03 2.88E+00 G  
                           300.07 3.798E+00 ?(  2.386E+01 1.79E+02 2.46E+00 G  
 
PA-233   C   2.1039E-01                                      7.82E+08             
                           312.01 2.302E-02 %(  1.731E+00 2.07E+03 3.60E+01 G  
                           300.18 1.298E+00 ?(  9.517E+00 2.07E+02 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:49:58 PMPage 13
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   4.8547E-01                                      1.63E+12             
                           131.29 7.941E-02 %(  3.156E+00 1.14E+03 1.80E+01 G  
                           946.02 1.031E+00 ?(  7.320E+00 1.96E+02 1.34E+01 G  
                           569.47 9.799E-02 %   1.094E+01 3.06E+03 8.20E+00 G  
                           883.24-1.432E+00 +   1.066E+01 2.07E+02 9.60E+00 G  
                           880.53 2.858E+00 &   1.444E+01 1.41E+02 6.00E+00 GA 
 
PA-234M  N   1.2170E+01                                      1.63E+12             
                          1001.00 1.217E+01 &(  1.197E+02 2.67E+02 8.37E-01 G  
                           766.41 3.220E+00 %   3.422E+02 2.87E+03 2.94E-01 G  
 
U-235    N   2.0196E+00                                      2.57E+11             
                           143.79 5.801E-01  (P 5.027E+00 1.01E+02 1.10E+01 G  
                           205.33 2.720E+00 ?(P 1.144E+01 1.11E+02 5.01E+00 G  
                           163.38 4.435E+00  (  1.047E+01 7.11E+01 5.08E+00 G  
 
AM-241   T  -4.8335E-02                                      1.58E+05             
                            59.54-4.833E-02 %(  2.279E+00 1.35E+03 3.59E+01 G  
 
Np-237   F   1.6521E+00                                      2.14E+06             
                            86.49 1.652E+00  (  4.809E+00 8.69E+01 1.31E+01 G  
 
Ir-192   F   1.0267E+00                                      7.40E+01             
                           316.49 1.178E-01 ?(  7.182E-01 1.74E+02 8.70E+01 G  
                           468.06 4.472E-01 &(  1.390E+00 9.12E+01 5.18E+01 G  
                           308.44 9.315E-03 &   1.775E+00 5.20E+03 3.18E+01 G  
                           295.95 4.644E+00 ?(  1.856E+00 1.63E+01 3.02E+01 G  
 
Cs-136   F   7.0813E-02                                      1.30E+01             
                           818.50 7.081E-02 &(  9.392E-01 3.61E+02 1.00E+02 G  
                          1048.07-1.578E-02 %   1.145E+00 1.87E+03 8.00E+01 G  
                           340.57-3.577E-01 +   1.805E+00 1.47E+02 4.69E+01 G  
 
Np-239   T   4.9800E-01                                      2.36E+00             
                           103.70-1.724E-01 -   2.272E+00 3.80E+02 2.40E+01 X  
                           106.13 4.980E-01 ?(  2.380E+00 1.40E+02 2.27E+01 G  
                            99.50 3.185E-01 &   2.858E+00 2.56E+02 1.50E+01 X  
 
Nd-147       1.5074E+00                                      1.11E+01             
                           531.00 1.507E+00 &(  4.912E+00 9.46E+01 1.30E+01 G  
                            91.10 3.924E-03 %   2.536E+00 1.87E+04 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.86        64.        10.     0.006   115.27   2.822E+00   
 BA-133      80.99       149.         2.     0.001   715.07   9.386E-02   
 EU-155      87.13       108.        48.     0.027    33.51   2.006E+00   
 AC-228      92.38        88.        53.     0.030    28.49   1.181E+01   
 Gd-153      99.61        54.        -8.    -0.004   134.32  -3.272E-01   
 Np-239      99.87        49.         4.     0.002   256.42   3.185E-01   
 Gd-153     103.29        66.        -5.    -0.003   231.92  -2.786E-01   
 Np-239     104.20        83.        -3.    -0.002   379.87  -1.724E-01   
 EU-155     105.37        80.         7.     0.004   192.62   3.812E-01   
 Np-239     106.08        82.         9.     0.005   140.11   4.980E-01   
 EU-152     121.72        79.        -7.    -0.004   195.28  -2.805E-01   
 EU-154     123.89        55.        14.     0.008    80.31   4.132E-01   
 HF-181     132.96        84.        -4.    -0.002   310.44  -1.220E-01   
 CE-144     133.31        80.        -4.    -0.002   346.90  -4.166E-01   
 HF-181     136.28        72.         7.     0.004   169.02   1.573E+00   
 CO-57      136.34        73.         7.     0.004   172.71   8.452E-01   
 Tc-99m     140.54        85.        14.     0.008   100.25   1.999E-01   
 U-235      143.37        73.         5.     0.003   101.43   5.801E-01  P
 CE-141     145.92        66.        -7.    -0.004   180.58  -1.762E-01   
 Ba-140     163.27        58.        16.     0.009    73.34   3.542E+00   
 U-235      163.06        56.        16.     0.009    71.05   4.435E+00   
 CE-139     166.15        64.         2.     0.001   596.31   3.361E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229     193.59        56.        -7.    -0.004   155.33  -2.476E+00   
 U-235      205.43        49.         8.     0.005   111.12   2.720E+00  P
 TH-229     210.83        94.        -5.    -0.003   266.03  -2.869E+00   
 TH-227     236.93       166.       -32.    -0.018    59.41  -4.639E+00   
 TH-227     256.95        33.        11.     0.006    80.29   2.925E+00   
 Cd-113m    263.83        47.        -5.    -0.003   213.62  -1.477E+03   
 Hg-203     278.59        42.         2.     0.001   384.74   5.925E-02   
 I-131      283.87        36.        -3.    -0.002   251.57  -1.141E+00   
 Ir-192     295.47        27.        68.     0.038    16.34   4.644E+00   
 PA-231     300.02        29.         4.     0.002   178.60   3.798E+00   
 PA-233     300.13        30.         4.     0.002   207.42   1.298E+00   
 BA-133     304.53        26.         2.     0.001   369.83   2.280E-01   
 Ir-192     316.53        31.         5.     0.003   173.83   1.178E-01   
 La-140     328.86        44.        -2.    -0.001   504.88  -2.075E-01   
 AC-228     338.43        29.        37.     0.021    26.02   7.095E+00   
 Cs-136     340.62        54.        -7.    -0.004   146.65  -3.577E-01   
 BA-133     354.33        32.        -2.    -0.001   330.30  -9.370E-02   
 I-131      364.33        40.        -6.    -0.003   150.19  -1.807E-01   
 BA-133     382.97        27.        -1.    -0.001   502.15  -4.120E-01   
 SB-125     427.21        33.        -5.    -0.003   160.21  -4.795E-01   
 AG-108M    433.38        21.        -4.    -0.002   184.43  -1.098E-01   
 pm-146     451.46        11.         3.     0.002   160.77   1.321E-01   
 SB-125     463.24        20.        12.     0.007    58.97   3.354E+00   
 Ir-192     469.66        23.         8.     0.004    91.19   4.472E-01   
 PM-144     476.47        22.        -5.    -0.003   131.53  -3.733E-01   
 BE-7       477.58        18.        -2.    -0.001   325.17  -5.232E-01   
 HF-181     481.51        17.         1.     0.000   862.64   2.489E-02   
 La-140     487.11        19.        -3.    -0.002   236.32  -1.755E-01   
 RU-103     497.06        20.         1.     0.001   544.69   3.910E-02   
 RH-106     510.80        28.        55.     0.030    19.27   8.365E+00   
 Nd-147     531.75        14.         6.     0.003    94.60   1.507E+00   
 CS-134     563.08        17.         9.     0.005    75.82   3.418E+00   
 CS-134     568.07        18.         8.     0.004    86.19   1.661E+00   
 SB-125     600.58        17.         4.     0.002   151.37   7.769E-01   
 CS-134     606.49        47.       -11.    -0.006    89.50  -4.060E-01   
 RU-103     609.37        20.        99.     0.055    11.90   5.989E+01   
 AG-108M    613.22        37.        -6.    -0.003   145.24  -2.387E-01   
 RH-106     624.69        14.        -2.    -0.001   314.22  -6.157E-01   
 AG-110M    657.25        18.         1.     0.001   572.28   4.179E-02   
 CS-137     661.59        16.         4.     0.002   136.46   1.934E-01   
 NB-94      702.77        17.         2.     0.001   346.27   6.873E-02   
 SB-124     723.33        27.        -5.    -0.003   154.51  -1.814E+00   
 AG-108M    723.39        28.        -5.    -0.003   150.06  -2.250E-01   
 EU-154     723.47        28.        -5.    -0.003   149.34  -1.017E+00   
 ZR-95      723.69        30.        -6.    -0.003   143.87  -5.019E-01   
 BI-212     727.71        17.        10.     0.005    67.99   5.120E+00   
 ZR-95      756.95        17.        -2.    -0.001   331.55  -1.343E-01   
 AG-110M    764.84        27.        -6.    -0.003   137.68  -1.032E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-95      765.37        25.        -4.    -0.002   163.53  -1.855E-01   
 BI-212     785.83        18.         3.     0.002   192.74   1.067E+01   
 CS-134     795.18        17.         5.     0.003   121.00   2.553E-01   
 CO-58      810.86        19.        -3.    -0.002   206.80  -1.332E-01   
 Cs-136     818.07        17.         2.     0.001   360.78   7.081E-02   
 MN-54      834.27        15.         1.     0.001   480.83   5.136E-02   
 Co-56      847.73        21.         1.     0.000   872.84   3.325E-02   
 NB-94      871.11        15.         4.     0.002   163.06   1.625E-01   
 EU-154     873.80        17.         3.     0.002   196.43   1.149E+00   
 PA-234     880.33        12.         4.     0.002   141.18   2.858E+00   
 PA-234     881.39        18.        -3.    -0.002   206.78  -1.432E+00   
 AG-110M    886.59         3.         6.     0.004    53.13   4.013E-01   
 Sc-46      888.57        17.        -4.    -0.002   138.56  -2.061E-01   
 y-88       896.69        20.        -4.    -0.002   150.54  -2.193E-01   
 AC-228     911.31        21.        25.     0.014    32.92   4.053E+00   
 AG-110M    936.23        20.        -3.    -0.002   196.48  -4.651E-01   
 PA-234     945.62        14.         3.     0.002   195.85   1.031E+00   
 EU-152     964.50        27.         6.     0.003   130.56   1.979E+00   
 AC-228     969.04        23.        11.     0.006    70.20   3.033E+00   
 PA-234M   1001.06        14.         2.     0.001   267.18   1.217E+01   
 EU-154    1004.82        14.        -1.     0.000   894.40  -1.691E-01   
 RH-106    1050.27        17.         5.     0.003   132.19   1.590E+01   
 BI-207    1063.31        15.        -1.    -0.001   430.00  -9.172E-02   
 FE-59     1099.18        18.        -3.    -0.002   223.28  -2.663E-01   
 EU-152    1111.32        19.        -5.    -0.003   123.98  -2.131E+00   
 Sc-46     1119.73        20.        14.     0.008    52.22   7.767E-01   
 CO-60     1174.73        20.        -2.    -0.001   335.26  -1.089E-01   
 Co-56     1239.86        18.         1.     0.001   478.06   1.162E-01   
 NA-22     1273.99        13.         3.     0.002   176.66   1.842E-01   
 EU-154    1274.02        13.         3.     0.002   181.80   5.122E-01   
 CO-60     1332.27        11.         2.     0.001   258.54   1.202E-01   
 AG-110M   1383.91         8.         2.     0.001   267.27   4.257E-01   
 La-140    1596.39        12.        -2.    -0.001   250.54  -1.575E-01   
 Co-56     1767.97        26.       -10.    -0.005    81.10  -4.952E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.2322E-01   -5.2323E-01    3.252E+02%                6.21E+00
 NA-22  #A    1.8419E-01    1.8419E-01    1.767E+02%                1.18E+00
 K-40         1.3290E+02    1.3290E+02    7.040E+00%                1.02E+01
 Sc-46  #A    2.8531E-01    2.8531E-01    5.222E+01%                1.01E+00
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.70E+00
 MN-54  #A    5.1359E-02    5.1359E-02    4.808E+02%                9.18E-01
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 FE-59  #A   -2.6631E-01   -2.6631E-01    2.233E+02%                2.15E+00
 Co-56  #A    6.6256E-02    6.6256E-02    4.781E+02%                1.07E+00
 CO-57  #A    9.3754E-02    9.3754E-02    1.727E+02%                5.67E-01
 CO-58  #A   -1.3324E-01   -1.3324E-01    2.068E+02%                9.90E-01
 CO-60  #A    1.2024E-01    1.2024E-01    2.585E+02%                1.15E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.18E+00
 NB-94  #A    1.1609E-01    1.1609E-01    1.631E+02%                8.72E-01
 ZR-95  #A   -1.3429E-01   -1.3429E-01    3.316E+02%                1.63E+00
 NB-95  #A   -1.8552E-01   -1.8552E-01    1.635E+02%                1.07E+00
 RU-103 #A    3.9096E-02    3.9096E-02    5.447E+02%                7.81E-01
 RH-106 #A    1.6264E+00    1.6264E+00    1.322E+02%                7.15E+00
 AG-108M#A   -1.0978E-01   -1.0978E-01    1.844E+02%                7.21E-01
 AG-110M#A    4.0737E-01    4.0737E-01    5.313E+01%                6.38E-01
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.29E+00
 SB-124 #A    1.7944E-02    1.7944E-02    1.161E+03%                7.77E-01
 SB-125 #A    6.0069E-01    6.0069E-01    5.897E+01%                2.68E+00
 I-131  #A   -1.8070E-01   -1.8071E-01    1.502E+02%                9.41E-01
 Gd-153 #A   -3.2724E-01   -3.2724E-01    1.343E+02%                1.51E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.74E+01
 Tc-99m #A    1.9978E-01    1.9987E-01    1.003E+02%                6.76E-01
 BA-133 #A   -2.0335E-02   -2.0335E-02    2.479E+02%                1.10E+00
 CS-134 #A    1.1904E-01    1.1904E-01    4.852E+01%                1.23E+00
 CS-137 #A    1.9340E-01    1.9340E-01    1.365E+02%                9.33E-01
 CE-139 #A    3.3613E-02    3.3613E-02    5.963E+02%                7.03E-01
 Ba-140 #A    7.1982E-01    7.1983E-01    7.334E+01%                4.65E+00
 La-140 #A   -1.5751E-01   -1.5751E-01    2.505E+02%                1.46E+00
 CE-141 #A   -1.7624E-01   -1.7624E-01    1.806E+02%                1.10E+00
 CE-144 #A   -4.1656E-01   -4.1656E-01    3.469E+02%                5.01E+00
 PM-144 #A    3.0464E-03    3.0464E-03    7.314E+03%                8.38E-01
 EU-152 #A    7.0299E-01    7.0299E-01    1.306E+02%                2.35E+00
 EU-154 #A    5.5492E-01    5.5492E-01    8.031E+01%                8.12E+00
 EU-155 #A    1.3421E+00    1.3421E+00    3.351E+01%                2.52E+00
 HF-181 #A    1.2976E-01    1.2976E-01    1.690E+02%                7.99E-01
 Ta-182 #A   -3.1311E-03   -3.1311E-03    3.019E+04%                3.54E+00
 Hg-203 #A    5.9248E-02    5.9248E-02    3.847E+02%                8.07E-01
 TL-208       2.7928E+00    2.7928E+00    1.505E+01%                7.47E-01
 pm-146 #A    8.4189E-02    8.4189E-02    1.608E+02%                2.56E+00
 y-88   #A   -2.1931E-01   -2.1931E-01    1.505E+02%                1.17E+00
 Cd-113m#A   -1.4772E+03   -1.4772E+03    2.136E+02%                1.10E+04
 Cd-109 #A   -5.3757E-02   -5.3757E-02    4.725E+03%                9.26E+00
 PB-210  A    1.2709E+01    1.2709E+01    6.541E+01%                2.52E+01
 PB-212       8.1415E+00    8.1415E+00    8.441E+00%                1.42E+00
 PB-214       9.6619E+00    9.6619E+00    8.927E+00%                1.75E+00
 BI-207 #A    1.1034E-02    1.1034E-02    1.376E+03%                5.88E-01
 BI-212 #A    5.1198E+00    5.1198E+00    6.799E+01%                1.15E+01
 BI-214 #     7.7625E+00    7.7625E+00    1.229E+01%                1.96E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.53E+00
 RA-224  A    1.0223E+01    1.0223E+01    5.448E+01%                1.82E+01
 AC-228 #     4.3730E+00    4.3730E+00    2.602E+01%                3.93E+00
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 TH-227 #A   -4.6394E+00   -4.6394E+00    5.941E+01%                9.06E+00
 TH-229 #A   -2.4760E+00   -2.4760E+00    1.553E+02%                1.32E+01
 TH-234 #A    7.8819E+00    7.8819E+00    4.626E+01%                2.41E+01
 PA-231 #A    1.7494E+00    1.7494E+00    1.786E+02%                2.66E+01
 PA-233 #A    2.1039E-01    2.1039E-01    2.074E+02%                1.73E+00
 PA-234 #A    4.8547E-01    4.8547E-01    1.958E+02%                3.16E+00
 PA-234M#A    1.2170E+01    1.2170E+01    2.672E+02%                1.20E+02
 U-235  #A    2.0196E+00    2.0196E+00    7.105E+01%                5.03E+00
 AM-241 #A   -4.8335E-02   -4.8335E-02    1.352E+03%                2.28E+00
 Np-237  A    1.6521E+00    1.6521E+00    8.695E+01%                4.81E+00
 Ir-192 #C    1.0267E+00    1.0267E+00    1.634E+01%                7.18E-01
 Cs-136 #A    7.0812E-02    7.0813E-02    3.608E+02%                9.39E-01
 Np-239 #A    4.9797E-01    4.9800E-01    1.401E+02%                2.38E+00
 Nd-147 #A    1.5074E+00    1.5074E+00    9.460E+01%                4.91E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  2000.6 keV)     1.842E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  2000.6 keV) 1.8419426E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140334 
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5151-A-26-C 
             Detector: Ge 4 SN/181        
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-26-C
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:20         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:20:23      Real Time: 1803   sec
        Analysis Time: 2/5/2014 15:50         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 4_2014-01-12_0514.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     2.518E+00    2.518E+00    1.387E+01
NA-22     -5.923E-01          137.6     8.149E-01    8.155E-01    2.896E+00
K-40       1.285E+02           11.6     1.490E+01    1.629E+01    2.390E+01
Sc-46      8.759E-02          333.7     2.922E-01    2.923E-01    1.908E+00
CR-51     -1.876E+00          174.7     3.277E+00    3.279E+00    1.159E+01
MN-54     -3.905E-01          158.2     6.177E-01    6.180E-01    2.199E+00
FE-59      1.171E-02         8580.0     1.004E+00    1.004E+00    3.911E+00
Co-56      4.345E-02          867.1     3.768E-01    3.768E-01    1.496E+00
CO-57      6.923E-02          349.0     2.416E-01    2.417E-01    8.560E-01
CO-58      0.000E+00         1000.0     9.780E-02    9.780E-02    2.432E+00
CO-60      0.000E+00         1000.0     2.108E-01    2.108E-01    1.099E+00
ZN-65     -6.908E-01          245.7     1.697E+00    1.697E+00    6.105E+00
NB-94      8.138E-02          267.2     2.174E-01    2.175E-01    2.086E+00
ZR-95      2.005E-01          439.8     8.819E-01    8.820E-01    3.299E+00
NB-95      2.098E-01          219.7     4.611E-01    4.612E-01    1.700E+00
RU-103    -2.398E-01          166.7     3.998E-01    4.000E-01    1.438E+00
RH-106    -1.417E-01         3057.0     4.332E+00    4.332E+00    1.636E+01
AG-108M   -2.961E-02          919.1     2.722E-01    2.722E-01    1.058E+00
AG-110M    5.706E-03        11870.0     6.771E-01    6.771E-01    2.620E+00
SN-113     3.473E-02         1206.0     4.189E-01    4.189E-01    1.594E+00
SB-124     1.795E-01          250.2     4.490E-01    4.491E-01    1.637E+00
SB-125     9.119E-01           81.5     7.431E-01    7.445E-01    4.244E+00
I-131      3.274E-01          160.2     5.245E-01    5.247E-01    1.763E+00
Gd-153     5.333E-02          103.5     5.521E-02    5.531E-02    2.694E+00
Ga-68      0.000E+00         1000.0     5.336E+00    5.336E+00    7.831E+01
Tc-99m     2.032E-01          126.0     2.561E-01    2.564E-01    8.822E-01
BA-133     1.738E-01          308.3     5.358E-01    5.359E-01    1.714E+00
CS-134     4.740E-01           93.6     4.436E-01    4.443E-01    2.444E+00
CS-137     2.575E-01          196.7     5.065E-01    5.067E-01    1.847E+00
CE-139     4.304E-02          660.5     2.843E-01    2.843E-01    1.019E+00
Ba-140     8.160E-01           95.0     7.748E-01    7.759E-01    4.746E+00
La-140     1.311E-01          131.7     1.726E-01    1.727E-01    1.348E+00
CE-141    -4.602E-01          124.3     5.721E-01    5.726E-01    1.954E+00
CE-144    -1.292E+00          162.3     2.096E+00    2.097E+00    7.263E+00
PM-144    -1.542E-01          156.5     2.414E-01    2.415E-01    2.034E+00
EU-152     1.450E-01          640.4     9.284E-01    9.284E-01    3.501E+00
EU-154     3.326E-01          101.6     3.378E-01    3.383E-01    6.223E+00
EU-155     5.833E-01           91.0     5.307E-01    5.316E-01    3.687E+00
HF-181    -2.059E-02         1983.0     4.083E-01    4.083E-01    1.551E+00
Ta-182     1.245E+00          134.0     1.668E+00    1.670E+00    4.601E+00
Hg-203    -1.895E-01          193.8     3.673E-01    3.675E-01    1.302E+00
TL-208     2.402E+00           24.4     5.848E-01    5.980E-01    1.362E+00
pm-146     1.076E+00          122.2     1.314E+00    1.315E+00    4.677E+00

Page 790 of 1127



y-88       5.579E-01           84.7     4.723E-01    4.732E-01    1.625E+00
Cd-113m   -3.237E+02         1321.0     4.278E+03    4.278E+03    1.575E+04
Cd-109     3.454E+00          211.4     7.301E+00    7.304E+00    2.526E+01
PB-210     4.661E+00          225.2     1.050E+01    1.050E+01    3.511E+01
PB-212     6.858E+00           15.5     1.063E+00    1.152E+00    2.223E+00
PB-214     8.306E+00           14.1     1.170E+00    1.247E+00    2.411E+00
BI-207    -1.078E-01          357.2     3.851E-01    3.851E-01    1.435E+00
BI-212     1.634E-01         4409.0     7.206E+00    7.206E+00    2.689E+01
BI-214     9.296E+00           14.7     1.370E+00    1.453E+00    1.712E+00
BI-210M    2.268E-01          143.3     3.249E-01    3.252E-01    2.033E+00
RA-224    -3.516E+01           46.6     1.639E+01    1.655E+01    5.320E+01
AC-228     4.341E+00           35.2     1.527E+00    1.543E+00    4.963E+00
TH-227    -4.180E+00           97.3     4.065E+00    4.075E+00    1.368E+01
TH-229     9.069E-01          779.9     7.073E+00    7.073E+00    2.501E+01
TH-234     7.174E+00          123.1     8.834E+00    8.842E+00    3.183E+01
PA-231     2.630E+00          121.7     3.202E+00    3.205E+00    3.977E+01
PA-233     6.275E-01          113.5     7.124E-01    7.132E-01    2.656E+00
PA-234     0.000E+00          707.1     1.073E+00    1.073E+00    5.308E+00
PA-234M    6.184E+01          109.0     6.743E+01    6.750E+01    2.244E+02
U-235      2.970E+00           74.7     2.219E+00    2.224E+00    6.843E+00
AM-241     4.340E-01          175.7     7.626E-01    7.630E-01    2.671E+00
Np-237     1.911E+00          112.2     2.143E+00    2.146E+00    7.282E+00
Ir-192     9.178E-01           33.4     3.067E-01    3.115E-01    1.076E+00
Cs-136     8.641E-02           97.8     8.448E-02    8.463E-02    1.745E+00
Np-239    -1.206E+00           97.4     1.175E+00    1.177E+00    3.970E+00
Nd-147    -3.277E-01          672.4     2.203E+00    2.203E+00    8.552E+00
-----------------------------------------------------------------------------
Total      2.559E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Sample description                                             
      98415_Gamma_160-5151-A-26-C                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140334.An1

 Acquisition information
        Start time:                 2/5/2014 3:20:23 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:20:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-01-12_0514.PBC
                                                 1/12/2014 5:14:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1898

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.61        4.  40.40   0.61  1.208E-02    46.54   4.250    PBC<MDA PB210 
    59.36        5. 175.73   0.81  1.719E-02    59.54  35.900    PBC<MDA AM241 
    63.34        9.  48.33   0.82  1.842E-02    63.29   3.810    PBC<MDA TH234 
    74.89       55.  20.20   0.83  2.144E-02
    77.18       99.  12.94   0.83  2.190E-02
    80.17        9. 102.03   0.83  2.258E-02    80.99  34.060    PBC<MDA BA133 
    86.87       13.  90.98   0.84  2.336E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.738E-01 EU155 
    86.96       11. 112.15   0.84  2.335E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.151E-01 EU155 
    87.98        6. 211.41   0.84  2.353E-02    88.04   3.790    PBC<MDA Cd109 
    92.52        5.  45.46   0.84  2.397E-02    92.59   5.584    PBC<MDA TH234 
    93.28       11.  98.37   0.84  2.403E-02    93.35   5.561    PBC<MDA AC228 
    99.40       10.  85.78   0.85  2.440E-02    99.50  15.000    PBC<MDA Np239 
   103.28        7. 124.31   0.85  2.452E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  7.023E-01 Np239 
   103.31        9.  91.58   0.85  2.453E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  8.758E-01 Np239 
   122.68        3. 349.02   0.87  2.425E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  1.456E-01 EU154 
   122.85        8. 101.58   0.87  2.420E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  4.326E-01 EU154 
                                               123.10  40.790  4.326E-01 EU154 
   140.35        7. 126.02   0.89  2.302E-02   140.51  89.300    PBC<MDA Tc99m 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   144.35       12.  74.72   0.89  2.273E-02   143.79  10.960    PBC<MDA U235  
   162.37        9.  94.95   0.91  2.091E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.470E+00 U235  
   162.45        8.  97.81   0.91  2.083E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.210E+00 U235  
   165.85        1. 660.55   0.91  2.086E-02   165.85  79.900    PBC<MDA CE139 
   193.51        1. 779.88   0.94  1.848E-02   193.51   4.400    PBC<MDA TH229 
   205.99        4. 257.01   0.95  1.763E-02   205.33   5.010    PBC<MDA U235  
   238.41       90.  14.45   0.90  1.565E-02   238.63  43.300  6.858E+00 PB212 
   241.60       32.  30.65   0.89  1.547E-02   242.00   7.430  1.556E+01 PB214 
   253.95        3. 156.23   0.99  1.478E-02   256.24   7.000    PBC<MDA TH227 
   277.37        6.  92.23   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
   283.64        3. 195.90   1.02  1.359E-02   284.30   6.140    PBC<MDA I131  
   295.06       33.  21.98   0.34  1.319E-02   295.09  19.300  7.293E+00 PB214 
                                               295.95  30.160  4.678E+00 Ir192 
   295.10       23.  33.42   1.03  1.316E-02   295.09  19.300  4.438E+00 PB214 
                                               295.95  30.160  3.255E+00 Ir192 
                                               295.95  30.160  3.255E+00 Ir192 
   299.79        6. 121.74   1.03  1.301E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.701E+00 PA231 
                                               300.18   6.200  3.850E+00 PA233 
   299.81        6. 121.07   1.03  1.301E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.753E+00 PA231 
                                               300.18   6.200  3.871E+00 PA233 
   299.86        6. 113.52   1.03  1.301E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.014E+01 PA231 
                                               300.18   6.200  4.026E+00 PA233 
   301.92        1. 650.34   1.03  1.292E-02   302.85  18.330    PBC<MDA BA133 
   304.45        4. 164.71   1.04  1.285E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  5.730E-01 BI210M
   304.48        4. 143.29   1.04  1.285E-02   304.85   4.290  4.026E+00 Ba140 
                                               304.90  28.000  6.169E-01 BI210M
   315.89        7.  87.35   1.05  1.246E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  3.610E-01 Ir192 
   338.04       17.  37.67   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
   343.54        1. 640.38   1.07  1.164E-02   344.29  26.500    PBC<MDA EU152 
   351.78       68.  14.27   0.98  1.143E-02   351.93  37.600  8.825E+00 PB214 
   356.30        2. 308.31   1.08  1.133E-02   356.00  62.050    PBC<MDA BA133 
   383.71        4. 144.81   1.11  1.065E-02   383.84   8.940    PBC<MDA BA133 
   462.07        7.  81.48   1.18  9.124E-03   463.37  10.470    PBC<MDA SB125 
   469.01        4. 123.83   1.18  9.048E-03   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  4.918E-01 Ir192 
   477.24        2. 268.76   1.19  8.911E-03   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.297E+00 BE7   
   488.03        3. 131.67   1.20  8.756E-03   487.02  45.500    PBC<MDA La140 
   510.06       25.  31.85   1.22  8.402E-03   511.86  20.000  8.306E+00 RH106 
   582.89       26.  20.46   0.30  7.539E-03   583.02  84.500  2.296E+00 TL208 
   603.32        2. 250.17   1.30  7.333E-03   602.73  98.260    PBC<MDA SB124 
   607.95        7. 123.98   1.30  7.312E-03   604.71  97.620    PBC<MDA CS134 
   609.03       54.  14.74   1.19  7.266E-03   609.31  46.090  9.013E+00 BI214 
                                               610.30   5.750  7.234E+01 RU103 
   610.30        2. 332.32   1.30  7.256E-03   610.30   5.750    PBC<MDA RU103 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   635.13        2. 160.21   1.33  7.001E-03   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.432E+00 I131  
   635.52        1. 580.59   1.33  7.011E-03   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  8.052E-01 I131  
   661.28        3. 196.72   1.35  6.781E-03   661.66  85.210    PBC<MDA CS137 
   746.88        4. 122.17   1.42  6.121E-03   747.16  34.000    PBC<MDA pm146 
   756.58        1. 439.85   1.43  6.055E-03   756.73  54.460    PBC<MDA ZR95  
   763.32        2. 200.33   1.44  5.990E-03   766.41   0.294    PBC<MDA PA234M
   765.75        2. 219.74   1.44  5.994E-03
   785.52        2. 257.97   1.45  5.867E-03   785.42   1.280    PBC<MDA BI212 
   792.97        3. 140.22   1.46  5.802E-03   795.87  85.530    PBC<MDA CS134 
   847.31        0. 867.13   1.50  5.504E-03   846.77  99.935    PBC<MDA Co56  
   871.65        2. 267.17   1.52  5.373E-03   871.10  99.890    PBC<MDA NB94  
   897.68        5.  84.67   1.55  5.236E-03   898.04  93.700    PBC<MDA y88   
   910.86       10.  43.94   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
   969.26        5.  88.25   1.60  4.906E-03   968.97  17.460    PBC<MDA AC228 
  1000.39        4. 109.05   1.63  4.771E-03  1001.00   0.837    PBC<MDA PA234M
  1048.56        4. 116.97   1.67  4.587E-03  1048.07  80.000    PBC<MDA Cs136 
  1120.33        2. 175.12   1.73  4.331E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  2.159E-01 Sc46  
  1121.34        1. 531.50   1.73  4.328E-03  1121.30  34.900    PBC<MDA Ta182 
  1123.44        1. 333.66   1.73  4.330E-03
  1189.34        4. 134.04   1.78  4.114E-03  1189.05  16.200    PBC<MDA Ta182 
  1408.47        2. 236.80   1.95  3.553E-03  1408.00  21.005    PBC<MDA EU152 
  1460.42       85.  11.11   1.99  3.441E-03  1460.83  10.670  1.285E+02 K40   
  1764.35        8.  40.26   2.21  2.916E-03  1764.49  15.400  1.014E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.97    74.88        44.        44. 2.076E+03   27.82   0.548  -      s 
   308.13    77.17        40.        93. 4.246E+03   15.69   0.991  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.98    46.61        41.         4.     0.002    40.40   0.608 
 AM-241    236.95    59.36        33.         5.     0.003   175.73   0.812s
 TH-234    252.83    63.34        65.         9.     0.005    48.33   0.816s
 BA-133    320.12    80.17        42.         9.     0.005   102.03   0.832s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-237    347.28    86.96        64.        11.     0.006   112.15   0.837 
 EU-155    346.93    86.87        59.        13.     0.007    90.98   0.837 
 Cd-109    351.37    87.98        66.         6.     0.003   211.41   0.839s
 Nd-147    365.39    91.49        86.       -10.    -0.006   128.50   0.841s
 TH-234    369.79    92.59        60.         5.     0.003    45.46   0.843D
 AC-228    372.83    93.35        58.        11.     0.006    98.37   0.843D
 Gd-153    390.20    97.70        49.        -6.    -0.003   165.59   0.847s
 Np-239    397.01    99.40        31.        10.     0.005    85.78   0.849s
 Gd-153    412.53   103.28        39.         7.     0.004   124.31   0.853s
 Np-239    412.66   103.31        31.         9.     0.005    91.58   0.853s
 Np-239    422.68   105.82        64.       -12.    -0.007    97.41   0.855s
 EU-152    484.92   121.39        34.        -6.    -0.003   152.10   0.870s
 CO-57     490.08   122.68        39.         3.     0.001   349.02   0.870s
 EU-154    490.78   122.85        27.         8.     0.004   101.58   0.871s
 CE-144    529.67   132.58        46.        -6.    -0.003   162.27   0.880s
 HF-181    545.86   136.63        50.        -2.    -0.001   640.66   0.883s
 CO-57     546.37   136.76        51.        -5.    -0.003   214.94   0.883s
 Tc-99m    560.72   140.35        39.         7.     0.004   126.02   0.887s
 U-235     576.70   144.35        36.        12.     0.007    74.72   0.890s
 CE-141    581.11   145.45        58.        -9.    -0.005   124.32   0.891s
 Ba-140    648.77   162.37        28.         9.     0.005    94.95   0.907s
 U-235     649.09   162.45        27.         8.     0.004    97.81   0.908s
 CE-139    662.70   165.85        36.         1.     0.001   660.55   0.910s
 TH-229    773.27   193.51        53.         1.     0.001   779.88   0.935 
 U-235     823.16   205.99        39.         4.     0.002   257.01   0.946s
 TH-229    852.08   213.22        17.        -1.    -0.001   439.84   0.951s
 TH-227    946.71   236.89        94.       -15.    -0.008    97.26   0.974s
 PB-212    952.82   238.41        27.        84.     0.046    14.45   0.899s
 RA-224    959.06   239.97       156.       -40.    -0.022    46.62   0.979s
 PB-214    965.56   241.60        26.        32.     0.018    30.65   0.895s
 EU-152    979.68   245.13        40.        -4.    -0.002   236.91   0.982s
 TH-227   1014.94   253.95        12.         3.     0.002   156.23   0.992s
 TL-208   1108.59   277.37        18.         6.     0.003    92.23   1.011 
 Hg-203   1116.36   279.32        26.        -4.    -0.002   193.82   1.013s
 I-131    1133.66   283.64        20.         3.     0.002   195.90   1.018s
 PB-214   1179.34   295.06        12.        33.     0.019    21.98   0.337s
 Ir-192   1179.46   295.10        19.        23.     0.013    33.42   1.028s
 PB-212   1198.30   299.81        20.         6.     0.003   121.07   1.032 
 PA-231   1198.23   299.79        20.         6.     0.003   121.74   1.032s
 PA-233   1198.50   299.86        19.         6.     0.003   113.52   1.032s
 PA-231   1212.62   303.39        26.        -2.    -0.001   324.78   1.034s
 BA-133   1206.75   301.92        23.         1.     0.001   650.34   1.034s
 Ba-140   1216.87   304.45        17.         4.     0.002   164.71   1.036s
 BI-210M  1216.98   304.48        14.         4.     0.002   143.29   1.036s
 Ir-192   1225.83   306.69        13.        -2.    -0.001   243.21   1.039s
 Ir-192   1262.62   315.89        15.         7.     0.004    87.35   1.047s
 CR-51    1280.69   320.41        24.        -4.    -0.002   174.70   1.050s
 AC-228   1351.18   338.04        12.        17.     0.010    37.67   1.066s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   1357.90   339.72        23.        -4.    -0.002   182.70   1.068s
 EU-152   1373.17   343.54        13.         1.     0.000   640.38   1.071s
 HF-181   1384.70   346.42        24.        -6.    -0.003   128.29   1.073s
 PB-214   1406.12   351.78        12.        68.     0.038    14.27   0.978 
 BA-133   1424.20   356.30        17.         2.     0.001   308.31   1.082s
 BA-133   1533.83   383.71        12.         4.     0.002   144.81   1.107s
 AG-108M  1730.99   433.01         9.         0.     0.000   919.15   1.151 
 pm-146   1810.62   452.93        17.        -3.    -0.002   206.91   1.168s
 SB-125   1847.21   462.07        11.         7.     0.004    81.48   1.177s
 Ir-192   1874.95   469.01        11.         4.     0.002   123.83   1.181s
 PM-144   1907.85   477.24        16.         2.     0.001   268.76   1.189s
 La-140   1951.01   488.03         6.         3.     0.002   131.67   1.198s
 RU-103   1986.51   496.91        14.        -3.    -0.002   166.73   1.206s
 RH-106   2039.11   510.06        19.        25.     0.014    31.85   1.219s
 Nd-147   2125.97   531.78         9.        -1.     0.000   672.36   1.236s
 Ba-140   2154.56   538.92         9.        -1.    -0.001   300.64   1.241s
 CS-134   2271.95   568.27        13.        -3.    -0.002   183.60   1.269s
 PA-234   2279.98   570.28        14.        -2.    -0.001   253.94   1.269s
 BI-207   2277.47   569.65        13.        -1.    -0.001   357.15   1.269s
 TL-208   2330.42   582.89         8.        26.     0.015    20.46   0.304s
 SB-124   2412.14   603.32        16.         2.     0.001   250.17   1.298s
 CS-134   2430.66   607.95        38.         7.     0.004   123.98   1.300s
 BI-214   2434.96   609.03         3.        54.     0.030    14.74   1.195 
 RU-103   2440.04   610.30        18.         2.     0.001   332.32   1.304s
 AG-108M  2449.34   612.62         8.        -1.    -0.001   337.27   1.308s
 SB-125   2540.92   635.52         9.         1.     0.000   580.59   1.326s
 I-131    2539.35   635.13         5.         2.     0.001   160.21   1.327s
 CS-137   2643.95   661.28        13.         3.     0.001   196.72   1.348s
 PM-144   2785.32   696.62        20.        -4.    -0.002   160.61   1.378s
 pm-146   2986.36   746.88        10.         4.     0.002   122.17   1.421s
 ZR-95    3025.17   756.58        13.         1.     0.001   439.85   1.429s
 AG-110M  3056.56   764.42        13.        -1.    -0.001   458.14   1.435s
 NB-95    3061.88   765.75        11.         2.     0.001   219.74   1.437s
 PA-234M  3052.14   763.32         9.         2.     0.001   200.33   1.437s
 EU-152   3111.32   778.11         9.        -3.    -0.001   171.01   1.448s
 BI-212   3140.96   785.52         9.         2.     0.001   257.97   1.453s
 CS-134   3170.75   792.97         9.         3.     0.002   140.22   1.462s
 La-140   3267.14   817.06        10.        -3.    -0.002   158.13   1.478s
 Cs-136   3270.50   817.90        10.        -3.    -0.002   156.71   1.481s
 MN-54    3336.24   834.34        17.        -4.    -0.002   158.17   1.494s
 Co-56    3388.16   847.31         7.         0.     0.000   867.13   1.504s
 TL-208   3455.11   864.05        13.        -3.    -0.001   210.04   1.516s
 NB-94    3485.53   871.65         8.         2.     0.001   267.17   1.524s
 PA-234   3515.46   879.13        11.        -3.    -0.002   161.49   1.532s
 y-88     3589.68   897.68         6.         5.     0.003    84.67   1.547s
 AC-228   3642.39   910.86         5.        10.     0.006    43.94   1.557s
 PA-234   3780.95   945.49        11.        -3.    -0.002   162.60   1.586s
 AC-228   3876.06   969.26         9.         5.     0.003    88.25   1.605s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3980.53   995.37        14.        -2.    -0.001   278.92   1.627s
 PA-234M  4000.64  1000.39         8.         4.     0.002   109.05   1.631s
 EU-154   4017.02  1004.49        12.        -3.    -0.002   157.49   1.634s
 Cs-136   4193.38  1048.56         8.         4.     0.002   116.97   1.669s
 BI-207   4257.32  1064.54        10.        -2.    -0.001   196.30   1.682s
 EU-152   4437.06  1109.46        16.        -1.    -0.001   466.89   1.720s
 ZN-65    4461.65  1115.60        21.        -3.    -0.002   245.67   1.723s
 BI-214   4480.40  1120.29         4.         2.     0.001   175.12   1.727D
 Sc-46    4493.00  1123.44         8.         1.     0.001   333.66   1.727s
 Ta-182   4484.45  1121.30         4.         1.     0.000   531.50   1.728D
 CO-60    4679.82  1170.12        11.        -4.    -0.002   123.03   1.769s
 Ta-182   4756.74  1189.34        13.         4.     0.002   134.04   1.781 
 Ta-182   4887.73  1222.07        12.        -2.    -0.001   323.13   1.807s
 NA-22    5106.22  1276.66        14.        -4.    -0.002   137.58   1.848s
 EU-154   5106.23  1276.67        14.        -4.    -0.002   137.52   1.848s
 FE-59    5167.17  1291.89        14.        -2.    -0.001   334.76   1.861s
 EU-152   5633.79  1408.47         7.         2.     0.001   236.80   1.951s
 K-40     5841.74  1460.42         8.        85.     0.047    11.11   1.991s
 BI-214   7058.56  1764.35         1.         8.     0.005    40.26   2.214s
 Co-56    7079.18  1769.50         8.        -3.    -0.001   162.50   2.219s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C  -5.9232E-01                                      9.50E+02             
                          1274.53-5.923E-01 ?(  2.896E+00 1.38E+02 9.99E+01 G  
 
K-40     N   1.2846E+02                                      4.66E+11             
                          1460.83 1.285E+02 ?(P 2.390E+01 1.11E+01 1.07E+01 G  
 
Sc-46    F   8.7585E-02                                      8.38E+01             
                           889.28 1.303E-02 %(  1.908E+00 3.79E+03 1.00E+02 G  
                          1120.55 1.621E-01 ?(  2.066E+00 3.34E+02 1.00E+02 G  
 
CR-51    F  -1.8758E+00                                      2.77E+01             
                           320.08-1.876E+00 &(  1.159E+01 1.75E+02 9.94E+00 G  
 
MN-54    C  -3.9050E-01                                      3.12E+02             
                           834.85-3.905E-01 ?(  2.199E+00 1.58E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   1.1706E-02                                      4.45E+01             
                          1099.25 1.171E-02 %(  3.911E+00 8.58E+03 5.65E+01 G  
                          1291.60-5.489E-01 +   6.797E+00 3.35E+02 4.32E+01 G  
 
Co-56    C   4.3449E-02                                      7.73E+01             
                           846.77 4.345E-02 ?(  1.496E+00 8.67E+02 9.99E+01 G  
                          1238.28 4.461E-02 &   4.039E+00 2.37E+03 6.61E+01 G  
                          1037.84 1.733E-02 %   1.485E+01 2.20E+04 1.41E+01 G  
                          1771.35-3.288E+00 +   1.965E+01 1.62E+02 1.55E+01  A 
 
CO-57    C   6.9231E-02                                      2.72E+02             
                           122.06 6.923E-02 &(  8.560E-01 3.49E+02 8.56E+01 G  
                           136.47-1.067E+00 +   7.989E+00 2.15E+02 1.07E+01 G  
 
ZN-65    F  -6.9083E-01                                      2.44E+02             
                          1115.55-6.908E-01 ?(  6.105E+00 2.46E+02 5.06E+01 G  
 
NB-94    I   8.1383E-02                                      7.41E+06             
                           702.63 0.000E+00 ?(  2.086E+00 1.00E+03 9.79E+01 G  
                           871.10 1.611E-01 ?(  1.634E+00 2.67E+02 9.99E+01 G  
 
ZR-95    I   2.0051E-01                                      6.40E+01             
                           756.73 2.005E-01 &(  3.299E+00 4.40E+02 5.45E+01 G  
                           724.20 0.000E+00 -   1.476E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   2.0982E-01                                      6.40E+01             
                           765.79 2.098E-01 ?(  1.700E+00 2.20E+02 9.98E+01 G  
 
RU-103   I  -2.3979E-01                                      3.93E+01             
                           497.05-2.398E-01 ?(  1.438E+00 1.67E+02 9.09E+01 G  
                           610.30 2.465E+00 ?   2.993E+01 3.32E+02 5.75E+00 GA 
 
RH-106   I  -1.4173E-01                                      3.74E+02             
                           621.92-1.417E-01 %(  1.636E+01 3.06E+03 9.93E+00 G  
                          1050.36-1.300E+00 %   1.448E+02 2.90E+03 1.56E+00 G  
                           511.86 8.306E+00 ?   7.692E+00 3.19E+01 2.00E+01 GA 
 
AG-108M  C  -2.9614E-02                                      1.53E+05             
                           433.94-2.961E-02 ?(  1.058E+00 9.19E+02 9.05E+01 G  
                           722.94 5.567E-02 %   2.261E+00 1.10E+03 9.08E+01 G  
                           614.28-1.046E-01 +   1.352E+00 3.37E+02 8.98E+01 G  
 
AG-110M  F   5.7061E-03                                      2.50E+02             
                           884.68 5.706E-03 %(  2.620E+00 1.19E+04 7.27E+01 G  
                           657.76-8.257E-03 %   1.720E+00 5.47E+03 9.46E+01 G  
                           937.49 4.797E-02 %   5.872E+00 3.18E+03 3.44E+01 G  
                          1384.30 0.000E+00 -   4.675E+00 1.00E+03 2.43E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           763.94-4.692E-01 +   8.057E+00 4.58E+02 2.23E+01 G  
 
SN-113   F   3.4732E-02                                      1.15E+02             
                           391.69 3.473E-02 %(  1.594E+00 1.21E+03 6.40E+01 G  
 
SB-124   F   1.7947E-01                                      6.02E+01             
                           602.73 1.795E-01 &(  1.637E+00 2.50E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   9.044E+00 1.00E+03 4.78E+01 G  
                           722.79-1.248E-01 %   1.765E+01 3.76E+03 1.08E+01 G  
 
SB-125   I   9.1193E-01                                      1.01E+03             
                           427.88 2.194E-02 &(  4.244E+00 5.16E+03 2.96E+01 G  
                           600.50 4.832E-02 &   8.639E+00 4.72E+03 1.79E+01 G  
                           635.89 5.097E-01 ?(  1.145E+01 5.81E+02 1.13E+01 G  
                           463.37 3.862E+00 &(  1.070E+01 8.15E+01 1.05E+01 G  
 
I-131    I   3.2735E-01                                      8.02E+00             
                           364.48 0.000E+00 ?(  1.763E+00 1.00E+03 8.17E+01 G  
                           284.30 2.226E+00 ?(  1.560E+01 1.96E+02 6.14E+00 G  
                           636.97 2.432E+00 ?(  1.464E+01 1.60E+02 7.17E+00 G  
 
Gd-153   F   5.3330E-02                                      2.42E+02             
                            97.50-4.700E-01 ?(  2.694E+00 1.66E+02 3.00E+01 G  
                           103.20 7.735E-01 &(  3.309E+00 1.24E+02 2.18E+01 G  
 
Tc-99m   I   2.0324E-01                                      2.51E-01             
                           140.51 2.032E-01 &(  8.822E-01 1.26E+02 8.93E+01 G  
 
BA-133   F   1.7378E-01                                      3.85E+03             
                           356.00 1.519E-01 ?(  1.714E+00 3.08E+02 6.20E+01 G  
                           302.85 2.479E-01 ?(  5.888E+00 6.50E+02 1.83E+01 G  
                           383.84 2.085E+00 &   1.084E+01 1.45E+02 8.94E+00 GA 
                            80.99 6.825E-01 &   2.370E+00 1.02E+02 3.41E+01 GA 
 
CS-134   I   4.7397E-01                                      7.54E+02             
                           604.71 5.725E-01 ?(  2.444E+00 1.24E+02 9.76E+01 G  
                           795.87 3.615E-01 ?(  1.837E+00 1.40E+02 8.55E+01 G  
                           569.32-1.369E+00 +   9.120E+00 1.84E+02 1.54E+01 G  
                           801.95 0.000E+00 -   8.173E+00 1.00E+03 8.69E+00 G  
                           563.24-1.476E-01 &   1.912E+01 3.46E+03 8.35E+00 G  
 
CS-137   I   2.5747E-01                                      1.10E+04             
                           661.66 2.575E-01 &(  1.847E+00 1.97E+02 8.52E+01 G  
 
CE-139   F   4.3038E-02                                      1.38E+02             
                           165.85 4.304E-02 ?(  1.019E+00 6.61E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 10
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   8.1602E-01                                      1.28E+01             
                           537.26-4.178E-01 ?(  4.746E+00 3.01E+02 2.44E+01 G  
                           162.66 3.638E+00  (  1.177E+01 9.49E+01 6.22E+00 G  
                           304.85 3.739E+00  (  2.199E+01 1.65E+02 4.29E+00 G  
 
La-140   I   1.3105E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.348E+00 1.00E+03 9.54E+01 G  
                           487.02 4.058E-01 ?(  1.955E+00 1.32E+02 4.55E+01 G  
                           328.76 1.085E-02 &   5.349E+00 1.32E+04 2.03E+01 G  
                           815.77-1.279E+00 +   7.348E+00 1.58E+02 2.33E+01 G  
 
CE-141   I  -4.6017E-01                                      3.25E+01             
                           145.44-4.602E-01 ?(  1.954E+00 1.24E+02 4.82E+01 G  
 
CE-144   I  -1.2916E+00                                      2.85E+02             
                           133.54-1.292E+00 ?(  7.263E+00 1.62E+02 1.11E+01 G  
 
PM-144   C  -1.5417E-01                                      3.63E+02             
                           696.54-3.573E-01 ?(  2.034E+00 1.61E+02 9.90E+01 G  
                           618.06 3.735E-02 %   1.468E+00 1.03E+03 9.91E+01 G  
                           476.81 3.245E-01 ?(  3.184E+00 2.69E+02 4.20E+01 G  
 
EU-152   F   1.4498E-01                                      4.94E+03             
                           344.29 1.450E-01 ?(  3.501E+00 6.40E+02 2.65E+01 G  
                          1112.07-1.158E+00 +   2.001E+01 4.67E+02 1.36E+01 G  
                           121.78-4.550E-01 +   2.409E+00 1.52E+02 2.86E+01 G  
                           778.92-1.941E+00 +   1.218E+01 1.71E+02 1.29E+01 G  
                           964.11-3.444E-02 %   1.224E+01 8.96E+03 1.46E+01 G  
                           244.69-1.855E+00 +   1.544E+01 2.37E+02 7.58E+00 G  
                          1408.00 1.275E+00 ?   1.144E+01 2.37E+02 2.10E+01 GA 
 
EU-154   I   3.3258E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  6.223E+00 1.00E+03 1.23E+01 G  
                           123.10 4.326E-01 &(  1.506E+00 1.02E+02 4.08E+01 G  
                          1274.54-1.683E+00 +   8.227E+00 1.38E+02 3.52E+01 G  
                           723.36 0.000E+00 &   1.573E+01 1.00E+03 2.02E+01 G  
                          1004.77-2.146E+00 +   1.219E+01 1.57E+02 1.80E+01 G  
                           996.33-2.161E+00 +   2.217E+01 2.79E+02 1.06E+01 G  
 
EU-155   I   5.8328E-01                                      1.81E+03             
                           105.31 1.778E-02 %(  3.687E+00 5.81E+03 2.12E+01 G  
                            86.54 9.738E-01 ?(  2.985E+00 9.10E+01 3.07E+01 G  
 
HF-181   F  -2.0587E-02                                      4.24E+01             
                           482.00-2.059E-02 %(  1.551E+00 1.98E+03 8.05E+01 G  
                           133.02-5.409E-02 %   1.985E+00 1.04E+03 4.33E+01 G  
                           345.83-1.812E+00 +   8.101E+00 1.28E+02 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 11
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30-6.386E-01 +   1.448E+01 6.41E+02 5.85E+00 G  
 
Ta-182   F   1.2448E+00                                      1.14E+02             
                          1121.30 2.124E-01  (  4.601E+00 5.32E+02 3.49E+01 G  
                          1221.41-8.136E-01 +   9.785E+00 3.23E+02 2.70E+01 G  
                          1189.05 3.469E+00  (  1.652E+01 1.34E+02 1.62E+01 G  
 
Hg-203   F  -1.8953E-01                                      4.66E+01             
                           279.20-1.895E-01 ?(  1.302E+00 1.94E+02 8.15E+01 G  
 
TL-208   N   2.4019E+00                                      6.98E+02             
                           583.02 2.296E+00  (P 1.362E+00 2.05E+01 8.45E+01 G  
                           277.28 3.815E+00  (P 1.418E+01 9.22E+01 6.31E+00 G  
                           860.56-2.087E+00 -   1.601E+01 2.10E+02 1.24E+01 G  
 
pm-146   C   1.0756E+00                                      2.02E+03             
                           747.16 1.076E+00 &(  4.677E+00 1.22E+02 3.40E+01 G  
                           735.72 0.000E+00 -   6.039E+00 1.00E+03 2.25E+01 G  
                           453.88-2.688E-01 &   2.007E+00 2.07E+02 6.50E+01 G  
 
y-88     F   5.5785E-01                                      1.07E+02             
                           898.04 5.579E-01 ?(  1.625E+00 8.47E+01 9.37E+01 G  
                          1836.06 0.000E+00 -   1.466E+00 1.00E+03 9.92E+01 G  
 
Cd-113m     -3.2373E+02                                      5.33E+03             
                           263.70-3.237E+02 %(  1.575E+04 1.32E+03 6.00E-03   K
 
Cd-109   F   3.4535E+00                                      4.53E+02             
                            88.04 3.454E+00 &(  2.526E+01 2.11E+02 3.79E+00 G  
 
PB-210   N   4.6607E+00                                      8.14E+03             
                            46.54 4.661E+00  (P 3.511E+01 4.04E+01 4.25E+00 G  
 
PB-212   N   6.8584E+00                                      6.98E+02             
                           238.63 6.858E+00 *(P 2.223E+00 1.45E+01 4.33E+01 G  
                           300.03 7.314E+00     3.088E+01 1.21E+02 3.28E+00 GA 
 
PB-214   N   8.3056E+00                                      5.84E+05             
                           351.93 8.825E+00  (P 2.411E+00 1.43E+01 3.76E+01 G  
                           295.09 7.293E+00  (P 4.053E+00 2.20E+01 1.93E+01 G  
                           242.00 1.556E+01 + P 1.276E+01 3.06E+01 7.43E+00 GA 
 
BI-207   C  -1.0782E-01                                      1.18E+04             
                           569.70-1.078E-01 ?(  1.435E+00 3.57E+02 9.77E+01 G  
                          1063.66-3.928E-01 +   2.845E+00 1.96E+02 7.45E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 12
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   1.6343E-01                                      6.98E+02             
                           727.17 1.634E-01 %(  2.689E+01 4.41E+03 7.55E+00 G  
                           785.42 1.243E+01 &   1.208E+02 2.58E+02 1.28E+00 GA 
 
BI-214   N   9.2963E+00                                      5.84E+05             
                           609.31 9.013E+00  (  1.712E+00 1.47E+01 4.61E+01 G  
                          1120.29 1.429E+00 -   9.708E+00 1.75E+02 1.51E+01 G  
                          1764.49 1.014E+01 ?(  1.005E+01 4.03E+01 1.54E+01 G  
 
BI-210M  T   2.2676E-01                                      1.10E+09             
                           265.83 8.290E-03 &(  2.033E+00 6.68E+03 5.00E+01 G  
                           304.90 6.169E-01  (  3.148E+00 1.43E+02 2.80E+01 G  
 
RA-224   N  -3.5164E+01                                      6.98E+02             
                           240.99-3.516E+01 &(  5.320E+01 4.66E+01 4.10E+00 G  
 
AC-228   N   4.3408E+00                                      2.10E+03             
                           911.07 3.857E+00 ?(  4.963E+00 4.39E+01 2.90E+01 G  
                           968.97 3.486E+00 ?(  1.060E+01 8.83E+01 1.75E+01 G  
                           338.32 6.752E+00 ?(  7.504E+00 3.77E+01 1.20E+01 G  
                            93.35 4.754E+00     1.582E+01 9.84E+01 5.56E+00 XA 
 
TH-227   N  -4.1802E+00                                      7.95E+03             
                           235.97-4.180E+00 ?(  1.368E+01 9.73E+01 1.23E+01 G  
                            50.14 0.000E+00 &   1.884E+01 1.00E+03 8.00E+00 G  
                           256.24 1.775E+00 +   1.001E+01 1.56E+02 7.00E+00 G  
 
TH-229   N   9.0688E-01                                      2.68E+06             
                           193.51 9.069E-01 ?(  2.501E+01 7.80E+02 4.40E+00 G  
                           210.85-1.435E+00 +   2.331E+01 4.40E+02 2.99E+00 G  
 
TH-234   N   7.1743E+00                                      1.63E+12             
                            63.29 7.174E+00 ?(P 3.183E+01 4.83E+01 3.81E+00 G  
                            92.59 1.930E+00 - P 1.615E+01 4.55E+01 5.58E+00 G  
 
PA-231   N   2.6298E+00                                      1.20E+07             
                           302.65-3.410E+00 ?(  3.977E+01 3.25E+02 2.88E+00 G  
                           300.07 9.701E+00 ?(  4.119E+01 1.22E+02 2.46E+00 G  
 
PA-233   C   6.2754E-01                                      7.82E+08             
                           312.01 4.225E-02 %(  2.656E+00 1.68E+03 3.60E+01 G  
                           300.18 4.026E+00 ?(  1.589E+01 1.14E+02 6.20E+00 G  
 
PA-234M  N   6.1835E+01                                      1.63E+12             
                          1001.00 5.815E+01 &(  2.244E+02 1.09E+02 8.37E-01 G  
                           766.41 7.233E+01 ?(  5.363E+02 2.00E+02 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 13
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   2.9700E+00                                      2.57E+11             
                           143.79 2.742E+00 *(  6.843E+00 7.47E+01 1.10E+01 G  
                           205.33 2.213E+00 ?(  2.003E+01 2.57E+02 5.01E+00 G  
                           163.38 4.210E+00 ?(  1.408E+01 9.78E+01 5.08E+00 G  
 
AM-241   T   4.3396E-01                                      1.58E+05             
                            59.54 4.340E-01 ?(  2.671E+00 1.76E+02 3.59E+01 G  
 
Np-237   F   1.9108E+00                                      2.14E+06             
                            86.49 1.911E+00 ?(  7.282E+00 1.12E+02 1.31E+01 G  
 
Ir-192   F   9.1775E-01                                      7.40E+01             
                           316.49 3.610E-01 ?(  1.076E+00 8.74E+01 8.70E+01 G  
                           468.06 4.918E-01 &(  2.164E+00 1.24E+02 5.18E+01 G  
                           308.44-3.002E-01 &   2.683E+00 2.43E+02 3.18E+01 G  
                           295.95 3.255E+00 ?(  3.191E+00 3.34E+01 3.02E+01 G  
 
Cs-136   F   8.6407E-02                                      1.30E+01             
                           818.50-3.071E-01 ?(  1.745E+00 1.57E+02 1.00E+02 G  
                          1048.07 5.783E-01 ?(  2.415E+00 1.17E+02 8.00E+01 G  
                           340.57-3.910E-01 +   2.534E+00 1.83E+02 4.69E+01 G  
 
Np-239   T  -1.2064E+00                                      2.36E+00             
                           103.70 8.758E-01 &   2.723E+00 9.16E+01 2.40E+01 X  
                           106.13-1.206E+00 ?(  3.970E+00 9.74E+01 2.27E+01 G  
                            99.50 1.492E+00 *   4.327E+00 8.58E+01 1.50E+01 X  
 
Nd-147      -3.2770E-01                                      1.11E+01             
                           531.00-3.277E-01 ?(  8.552E+00 6.72E+02 1.30E+01 G  
                            91.10-8.636E-01 +   3.773E+00 1.28E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 14
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 BA-133      80.17        42.         9.     0.005   102.03   6.825E-01   
 Np-237      86.96        64.        11.     0.006   112.15   1.911E+00   
 EU-155      86.87        59.        13.     0.007    90.98   9.738E-01   
 Cd-109      87.98        66.         6.     0.003   211.41   3.454E+00   
 Nd-147      91.49        86.       -10.    -0.006   128.50  -8.636E-01   
 Gd-153      97.70        49.        -6.    -0.003   165.59  -4.700E-01   
 Np-239      99.40        31.        10.     0.005    85.78   1.492E+00   
 Gd-153     103.28        39.         7.     0.004   124.31   7.735E-01   
 Np-239     103.31        31.         9.     0.005    91.58   8.758E-01   
 Np-239     105.82        64.       -12.    -0.007    97.41  -1.206E+00   
 EU-152     121.39        34.        -6.    -0.003   152.10  -4.550E-01   
 CO-57      122.68        39.         3.     0.001   349.02   6.923E-02   
 EU-154     122.85        27.         8.     0.004   101.58   4.326E-01   
 CE-144     132.58        46.        -6.    -0.003   162.27  -1.292E+00   
 HF-181     136.63        50.        -2.    -0.001   640.66  -6.386E-01   
 CO-57      136.76        51.        -5.    -0.003   214.94  -1.067E+00   
 Tc-99m     140.35        39.         7.     0.004   126.02   2.032E-01   
 U-235      144.35        36.        12.     0.007    74.72   2.742E+00   
 CE-141     145.45        58.        -9.    -0.005   124.32  -4.602E-01   
 Ba-140     162.37        28.         9.     0.005    94.95   3.638E+00   
 U-235      162.45        27.         8.     0.004    97.81   4.210E+00   
 CE-139     165.85        36.         1.     0.001   660.55   4.304E-02   
 TH-229     193.51        53.         1.     0.001   779.88   9.069E-01   
 U-235      205.99        39.         4.     0.002   257.01   2.213E+00   
 TH-229     213.22        17.        -1.    -0.001   439.84  -1.435E+00   
 TH-227     236.89        94.       -15.    -0.008    97.26  -4.180E+00   
 RA-224     239.97       156.       -40.    -0.022    46.62  -3.516E+01   
 EU-152     245.13        40.        -4.    -0.002   236.91  -1.855E+00   
 TH-227     253.95        12.         3.     0.002   156.23   1.775E+00   
 Hg-203     279.32        26.        -4.    -0.002   193.82  -1.895E-01   
 I-131      283.64        20.         3.     0.002   195.90   2.226E+00   
 Ir-192     295.10        19.        23.     0.013    33.42   3.255E+00   
 PA-231     299.79        20.         6.     0.003   121.74   9.701E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 15
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233     299.86        19.         6.     0.003   113.52   4.026E+00   
 PA-231     303.39        26.        -2.    -0.001   324.78  -3.410E+00   
 BA-133     301.92        23.         1.     0.001   650.34   2.479E-01   
 Ba-140     304.45        17.         4.     0.002   164.71   3.739E+00   
 BI-210M    304.48        14.         4.     0.002   143.29   6.169E-01   
 Ir-192     306.69        13.        -2.    -0.001   243.21  -3.002E-01   
 Ir-192     315.89        15.         7.     0.004    87.35   3.610E-01   
 CR-51      320.41        24.        -4.    -0.002   174.70  -1.876E+00   
 Cs-136     339.72        23.        -4.    -0.002   182.70  -3.910E-01   
 EU-152     343.54        13.         1.     0.000   640.38   1.450E-01   
 HF-181     346.42        24.        -6.    -0.003   128.29  -1.812E+00   
 BA-133     356.30        17.         2.     0.001   308.31   1.519E-01   
 BA-133     383.71        12.         4.     0.002   144.81   2.085E+00   
 AG-108M    433.01         9.         0.     0.000   919.15  -2.961E-02   
 pm-146     452.93        17.        -3.    -0.002   206.91  -2.688E-01   
 SB-125     462.07        11.         7.     0.004    81.48   3.862E+00   
 Ir-192     469.01        11.         4.     0.002   123.83   4.918E-01   
 PM-144     477.24        16.         2.     0.001   268.76   3.245E-01   
 La-140     488.03         6.         3.     0.002   131.67   4.058E-01   
 RU-103     496.91        14.        -3.    -0.002   166.73  -2.398E-01   
 RH-106     510.06        19.        25.     0.014    31.85   8.306E+00   
 Nd-147     531.78         9.        -1.     0.000   672.36  -3.277E-01   
 Ba-140     538.92         9.        -1.    -0.001   300.64  -4.178E-01   
 CS-134     568.27        13.        -3.    -0.002   183.60  -1.369E+00   
 PA-234     570.28        14.        -2.    -0.001   253.94  -1.895E+00   
 BI-207     569.65        13.        -1.    -0.001   357.15  -1.078E-01   
 SB-124     603.32        16.         2.     0.001   250.17   1.795E-01   
 CS-134     607.95        38.         7.     0.004   123.98   5.725E-01   
 RU-103     610.30        18.         2.     0.001   332.32   2.465E+00   
 AG-108M    612.62         8.        -1.    -0.001   337.27  -1.046E-01   
 SB-125     635.52         9.         1.     0.000   580.59   5.097E-01   
 I-131      635.13         5.         2.     0.001   160.21   2.432E+00   
 CS-137     661.28        13.         3.     0.001   196.72   2.575E-01   
 PM-144     696.62        20.        -4.    -0.002   160.61  -3.573E-01   
 pm-146     746.88        10.         4.     0.002   122.17   1.076E+00   
 ZR-95      756.58        13.         1.     0.001   439.85   2.005E-01   
 AG-110M    764.42        13.        -1.    -0.001   458.14  -4.692E-01   
 NB-95      765.75        11.         2.     0.001   219.74   2.098E-01   
 PA-234M    763.32         9.         2.     0.001   200.33   7.233E+01   
 EU-152     778.11         9.        -3.    -0.001   171.01  -1.941E+00   
 BI-212     785.52         9.         2.     0.001   257.97   1.243E+01   
 CS-134     792.97         9.         3.     0.002   140.22   3.615E-01   
 La-140     817.06        10.        -3.    -0.002   158.13  -1.279E+00   
 Cs-136     817.90        10.        -3.    -0.002   156.71  -3.071E-01   
 MN-54      834.34        17.        -4.    -0.002   158.17  -3.905E-01   
 Co-56      847.31         7.         0.     0.000   867.13   4.345E-02   
 NB-94      871.65         8.         2.     0.001   267.17   1.611E-01   
 PA-234     879.13        11.        -3.    -0.002   161.49  -5.418E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 16
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 y-88       897.68         6.         5.     0.003    84.67   5.579E-01   
 PA-234     945.49        11.        -3.    -0.002   162.60  -2.513E+00   
 EU-154     995.37        14.        -2.    -0.001   278.92  -2.161E+00   
 PA-234M   1000.39         8.         4.     0.002   109.05   5.815E+01   
 EU-154    1004.49        12.        -3.    -0.002   157.49  -2.146E+00   
 Cs-136    1048.56         8.         4.     0.002   116.97   5.783E-01   
 BI-207    1064.54        10.        -2.    -0.001   196.30  -3.928E-01   
 EU-152    1109.46        16.        -1.    -0.001   466.89  -1.158E+00   
 ZN-65     1115.60        21.        -3.    -0.002   245.67  -6.908E-01   
 Sc-46     1123.44         8.         1.     0.001   333.66   1.621E-01   
 CO-60     1170.12        11.        -4.    -0.002   123.03  -5.529E-01   
 NA-22     1276.66        14.        -4.    -0.002   137.58  -5.923E-01   
 EU-154    1276.67        14.        -4.    -0.002   137.52  -1.683E+00   
 FE-59     1291.89        14.        -2.    -0.001   334.76  -5.489E-01   
 EU-152    1408.47         7.         2.     0.001   236.80   1.275E+00   
 Co-56     1769.50         8.        -3.    -0.001   162.50  -3.288E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                1.39E+01
 NA-22  #A   -5.9232E-01   -5.9232E-01    1.376E+02%                2.90E+00
 K-40   #     1.2846E+02    1.2846E+02    1.160E+01%                2.39E+01
 Sc-46  #A    8.7585E-02    8.7585E-02    3.337E+02%                1.91E+00
 CR-51  #A   -1.8758E+00   -1.8758E+00    1.747E+02%                1.16E+01
 MN-54  #A   -3.9050E-01   -3.9050E-01    1.582E+02%                2.20E+00
 FE-59  #A    1.1706E-02    1.1706E-02    8.580E+03%                3.91E+00
 Co-56  #A    4.3449E-02    4.3449E-02    8.671E+02%                1.50E+00
 CO-57  #A    6.9231E-02    6.9231E-02    3.490E+02%                8.56E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.43E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.10E+00
 ZN-65  #A   -6.9083E-01   -6.9083E-01    2.457E+02%                6.10E+00
 NB-94  #A    8.1383E-02    8.1383E-02    2.672E+02%                2.09E+00
 ZR-95  #A    2.0051E-01    2.0051E-01    4.398E+02%                3.30E+00
 NB-95  #A    2.0982E-01    2.0982E-01    2.197E+02%                1.70E+00
 RU-103 #A   -2.3979E-01   -2.3979E-01    1.667E+02%                1.44E+00
 RH-106 #A   -1.4173E-01   -1.4173E-01    3.057E+03%                1.64E+01
 AG-108M#A   -2.9614E-02   -2.9614E-02    9.191E+02%                1.06E+00
 AG-110M#A    5.7061E-03    5.7061E-03    1.187E+04%                2.62E+00
 SN-113 #A    3.4732E-02    3.4732E-02    1.206E+03%                1.59E+00
 SB-124 #A    1.7947E-01    1.7947E-01    2.502E+02%                1.64E+00
 SB-125 #A    9.1193E-01    9.1193E-01    8.148E+01%                4.24E+00
 I-131  #A    3.2734E-01    3.2735E-01    1.602E+02%                1.76E+00
 Gd-153 #A    5.3330E-02    5.3330E-02    1.035E+02%                2.69E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 17
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.83E+01
 Tc-99m #A    2.0309E-01    2.0324E-01    1.260E+02%                8.82E-01
 BA-133 #A    1.7378E-01    1.7378E-01    3.083E+02%                1.71E+00
 CS-134 #A    4.7397E-01    4.7397E-01    9.359E+01%                2.44E+00
 CS-137 #A    2.5747E-01    2.5747E-01    1.967E+02%                1.85E+00
 CE-139 #A    4.3037E-02    4.3038E-02    6.605E+02%                1.02E+00
 Ba-140 #A    8.1601E-01    8.1602E-01    9.495E+01%                4.75E+00
 La-140 #A    1.3105E-01    1.3105E-01    1.317E+02%                1.35E+00
 CE-141 #A   -4.6017E-01   -4.6017E-01    1.243E+02%                1.95E+00
 CE-144 #A   -1.2916E+00   -1.2916E+00    1.623E+02%                7.26E+00
 PM-144 #A   -1.5417E-01   -1.5417E-01    1.565E+02%                2.03E+00
 EU-152 #A    1.4498E-01    1.4498E-01    6.404E+02%                3.50E+00
 EU-154 #A    3.3258E-01    3.3258E-01    1.016E+02%                6.22E+00
 EU-155 #A    5.8328E-01    5.8328E-01    9.098E+01%                3.69E+00
 HF-181 #A   -2.0587E-02   -2.0587E-02    1.983E+03%                1.55E+00
 Ta-182  A    1.2448E+00    1.2448E+00    1.340E+02%                4.60E+00
 Hg-203 #A   -1.8953E-01   -1.8953E-01    1.938E+02%                1.30E+00
 TL-208       2.4019E+00    2.4019E+00    2.435E+01%                1.36E+00
 pm-146 #A    1.0756E+00    1.0756E+00    1.222E+02%                4.68E+00
 y-88   #A    5.5785E-01    5.5785E-01    8.467E+01%                1.62E+00
 Cd-113m#B   -3.2373E+02   -3.2373E+02    1.321E+03%                1.58E+04
 Cd-109 #A    3.4535E+00    3.4535E+00    2.114E+02%                2.53E+01
 PB-210  A    4.6607E+00    4.6607E+00    2.252E+02%                3.51E+01
 PB-212       6.8584E+00    6.8584E+00    1.550E+01%                2.22E+00
 PB-214       8.3056E+00    8.3056E+00    1.409E+01%                2.41E+00
 BI-207 #A   -1.0782E-01   -1.0782E-01    3.572E+02%                1.43E+00
 BI-212 #A    1.6343E-01    1.6343E-01    4.409E+03%                2.69E+01
 BI-214       9.2963E+00    9.2963E+00    1.474E+01%                1.71E+00
 BI-210M#A    2.2676E-01    2.2676E-01    1.433E+02%                2.03E+00
 RA-224 #A   -3.5164E+01   -3.5164E+01    4.662E+01%                5.32E+01
 AC-228  A    4.3408E+00    4.3408E+00    3.518E+01%                4.96E+00
 TH-227 #A   -4.1802E+00   -4.1802E+00    9.726E+01%                1.37E+01
 TH-229 #A    9.0688E-01    9.0688E-01    7.799E+02%                2.50E+01
 TH-234  A    7.1743E+00    7.1743E+00    1.231E+02%                3.18E+01
 PA-231 #A    2.6298E+00    2.6298E+00    1.217E+02%                3.98E+01
 PA-233 #A    6.2754E-01    6.2754E-01    1.135E+02%                2.66E+00
 PA-234 #A    0.0000E+00    0.0000E+00    7.071E+02%                5.31E+00
 PA-234M#A    6.1835E+01    6.1835E+01    1.090E+02%                2.24E+02
 U-235  #A    2.9700E+00    2.9700E+00    7.472E+01%                6.84E+00
 AM-241 #A    4.3396E-01    4.3396E-01    1.757E+02%                2.67E+00
 Np-237 #A    1.9108E+00    1.9108E+00    1.122E+02%                7.28E+00
 Ir-192 #A    9.1775E-01    9.1775E-01    3.342E+01%                1.08E+00
 Cs-136 #A    8.6406E-02    8.6407E-02    9.777E+01%                1.74E+00
 Np-239 #A   -1.2064E+00   -1.2064E+00    9.741E+01%                3.97E+00
 Nd-147 #A   -3.2770E-01   -3.2770E-01    6.724E+02%                8.55E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:50:53 PMPage 18
 TestAmerica                     Spectrum name: 4_Gamma_20140334.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.4 keV)     1.597E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.4 keV) 1.5966336E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140346 
-----------------------------------------------------------------------------                      
   Sample Description: 98415_Gamma_160-5151-A-27-C 
             Detector: Ge 5 SN/157        
             Batch ID: 98415                  
    Work Order Number: Gamma   
           Lot Number: 160-5151-A-27-C
-----------------------------------------------------------------------------
        Decay to Time: 2/5/2014 15:20         Live Time: 1800   sec
     Acquisition Time: 2/5/2014 15:20:31      Real Time: 1805   sec
        Analysis Time: 2/5/2014 15:51         Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-01-12_0512.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.610E-02         7523.0     1.963E+00    1.963E+00    7.559E+00
NA-22      0.000E+00         1000.0     1.373E-01    1.373E-01    7.156E-01
K-40       1.063E+02           10.0     1.060E+01    1.192E+01    1.207E+01
Sc-46      1.118E-01          126.0     1.409E-01    1.410E-01    1.372E+00
CR-51      1.549E+00          121.5     1.882E+00    1.884E+00    6.604E+00
MN-54      1.602E-02         1710.0     2.740E-01    2.740E-01    1.081E+00
FE-59      4.631E-01          130.7     6.052E-01    6.057E-01    2.776E+00
Co-56      7.141E-01           53.7     3.838E-01    3.855E-01    1.146E+00
CO-57      1.904E-01          104.0     1.980E-01    1.982E-01    5.502E-01
CO-58     -2.764E-03        12770.0     3.530E-01    3.530E-01    1.343E+00
CO-60      1.723E-01          135.3     2.332E-01    2.333E-01    7.427E-01
ZN-65     -5.913E-01          191.9     1.135E+00    1.135E+00    4.053E+00
NB-94      1.090E-02           97.9     1.067E-02    1.068E-02    1.160E+00
ZR-95      5.972E-01           79.3     4.733E-01    4.743E-01    1.610E+00
NB-95     -1.326E-01          263.6     3.497E-01    3.497E-01    1.284E+00
RU-103     1.872E-01          128.3     2.401E-01    2.403E-01    8.577E-01
RH-106    -1.342E+00          182.9     2.455E+00    2.456E+00    9.043E+00
AG-108M    0.000E+00         1000.0     1.066E-01    1.066E-01    9.846E-01
AG-110M    3.939E-01          114.3     4.503E-01    4.507E-01    7.240E-01
SN-113     1.367E-01          227.6     3.111E-01    3.112E-01    1.137E+00
SB-124     2.435E-01           77.2     1.880E-01    1.884E-01    9.849E-01
SB-125     5.888E-01           99.4     5.852E-01    5.860E-01    2.624E+00
I-131     -4.145E-03          150.3     6.229E-03    6.233E-03    8.463E-01
Gd-153    -2.804E-02         1590.0     4.458E-01    4.458E-01    1.604E+00
Ga-68      0.000E+00         1000.0     3.630E+00    3.630E+00    8.745E+01
Tc-99m     1.543E-01          106.3     1.640E-01    1.643E-01    5.615E-01
BA-133     1.205E-01          235.1     2.834E-01    2.834E-01    1.041E+00
CS-134     2.249E-01           67.1     1.508E-01    1.513E-01    1.219E+00
CS-137     4.377E-02          682.6     2.987E-01    2.987E-01    1.275E+00
CE-139     2.386E-03         8977.0     2.142E-01    2.142E-01    7.655E-01
Ba-140     5.123E-01          102.4     5.249E-01    5.256E-01    3.859E+00
La-140     1.226E-01          120.3     1.475E-01    1.476E-01    2.807E+00
CE-141     6.739E-02          447.2     3.014E-01    3.014E-01    1.074E+00
CE-144    -7.731E-03        14720.0     1.138E+00    1.138E+00    4.138E+00
PM-144     2.616E-01          112.3     2.938E-01    2.941E-01    1.037E+00
EU-152     3.147E-01          145.5     4.577E-01    4.580E-01    2.458E+00
EU-154     4.432E-01          151.9     6.731E-01    6.734E-01    1.060E+01
EU-155     0.000E+00         1000.0     6.946E-01    6.947E-01    2.979E+00
HF-181     6.416E-02          185.4     1.190E-01    1.190E-01    7.274E-01
Ta-182     9.703E-01          173.2     1.680E+00    1.681E+00    5.971E+00
Hg-203     5.401E-02          402.6     2.174E-01    2.174E-01    7.933E-01
TL-208     2.239E+00           19.7     4.411E-01    4.561E-01    7.396E-01
pm-146     2.664E-01           77.6     2.067E-01    2.072E-01    1.343E+00
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y-88       4.165E-01           73.2     3.048E-01    3.056E-01    1.022E+00
Cd-113m   -1.850E+02         1586.0     2.933E+03    2.933E+03    1.080E+04
Cd-109     8.636E+00           61.0     5.264E+00    5.286E+00    1.731E+01
PB-210    -2.347E+00          407.9     9.571E+00    9.572E+00    2.576E+01
PB-212     3.608E+00           17.0     6.143E-01    6.571E-01    1.597E+00
PB-214     8.282E+00           11.3     9.369E-01    1.031E+00    2.164E+00
BI-207     3.013E-01           80.8     2.435E-01    2.440E-01    8.890E-01
BI-212     0.000E+00         1000.0     2.537E+00    2.537E+00    1.655E+01
BI-214     7.520E+00           14.8     1.109E+00    1.176E+00    2.330E+00
BI-210M    2.896E-02          165.8     4.801E-02    4.804E-02    1.262E+00
RA-224     5.609E+00          107.3     6.021E+00    6.031E+00    2.051E+01
AC-228     2.521E+00           37.2     9.380E-01    9.468E-01    3.931E+00
TH-227    -1.508E-01           77.8     1.174E-01    1.178E-01    7.010E+00
TH-229     2.278E+00           62.1     1.415E+00    1.426E+00    1.385E+01
TH-234     6.879E+00           34.0     2.335E+00    2.363E+00    2.285E+01
PA-231     2.724E+00          143.2     3.901E+00    3.904E+00    3.019E+01
PA-233     4.424E-01          143.2     6.335E-01    6.340E-01    2.085E+00
PA-234     1.229E+00           61.6     7.573E-01    7.600E-01    2.586E+00
PA-234M   -3.041E+01          154.8     4.709E+01    4.711E+01    1.704E+02
U-235      2.129E+00           67.2     1.430E+00    1.434E+00    4.301E+00
AM-241     1.685E-01          378.8     6.381E-01    6.382E-01    2.308E+00
Np-237    -1.446E-01         1164.0     1.683E+00    1.683E+00    5.863E+00
Ir-192     7.277E-01           21.9     1.592E-01    1.650E-01    9.241E-01
Cs-136     1.587E-01          143.7     2.281E-01    2.283E-01    8.304E-01
Np-239     2.729E-01          192.6     5.255E-01    5.257E-01    1.856E+00
Nd-147     0.000E+00         1000.0     8.777E-01    8.777E-01    7.346E+00
-----------------------------------------------------------------------------
Total      1.714E+02

      Analyst: Micha Korrinhizer                  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Sample description                                             
      98415_Gamma_160-5151-A-27-C                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140346.An1

 Acquisition information
        Start time:                 2/5/2014 3:20:31 PM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.30 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/5/2014 3:20:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-01-12_0512.PBC
                                                 1/12/2014 5:12:08 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   17 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1354

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.63       -3.  66.57   0.78  1.788E-02    46.54   4.250    PBC<MDA PB210 
    48.51        7. 102.64   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    59.95        3. 108.45   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.16        6.  49.85   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    74.73       44.  26.77   0.81  3.150E-02
    77.10       85.  15.68   0.81  3.220E-02
    80.86        7. 134.80   0.82  3.320E-02    80.99  34.060    PBC<MDA BA133 
    87.74       20.  60.96   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    92.78       66.  23.94   0.55  3.530E-02    92.59   5.584  1.238E+01 TH234 
    99.50        1. 848.96   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   104.76        4. 192.57   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   120.44        5. 145.45   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
   122.24        7. 124.76   0.86  3.582E-02   122.06  85.600    PBC<MDA CO57  
   131.35       15.  61.63   0.87  3.509E-02   131.29  18.000    PBC<MDA PA234 
   136.78        5. 166.38   0.88  3.457E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.917E-01 CO57  
   136.80        4. 185.44   0.88  3.458E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.423E-01 CO57  
   139.80        8. 106.33   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   143.62       13.  68.67   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   145.45        2. 447.24   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   163.37        8. 115.47   0.90  3.102E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.649E+00 U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  3
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.52        8. 102.45   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.892E+00 U235  
   209.14       12.  62.11   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   238.54       76.  17.89   0.45  2.320E-02   238.63  43.300  3.912E+00 PB212 
   241.06       10. 107.34   0.98  2.300E-02   240.99   4.100    PBC<MDA RA224 
   242.07       32.  27.48   0.98  2.293E-02   242.00   7.430  1.041E+01 PB214 
   279.30        2. 402.57   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   283.93        3. 204.77   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.30       41.  21.88   1.03  1.940E-02   295.09  19.300  5.139E+00 PB214 
                                               295.95  30.160  3.927E+00 Ir192 
                                               295.95  30.160  3.927E+00 Ir192 
   295.38       64.  16.30   0.35  1.945E-02   295.09  19.300  9.526E+00 PB214 
                                               295.95  30.160  6.111E+00 Ir192 
   300.15        5. 143.23   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.913E+00 PA231 
                                               300.18   6.200  2.347E+00 PA233 
   300.15        5. 143.20   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.914E+00 PA231 
                                               300.18   6.200  2.347E+00 PA233 
   300.20        5. 151.46   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.600E+00 PA231 
                                               300.18   6.200  2.223E+00 PA233 
   304.62        3. 186.02   1.04  1.893E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.086E-01 BI210M
   304.64        3. 186.28   1.04  1.893E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.082E-01 BI210M
   307.99        2. 338.21   1.05  1.875E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  1.518E-01 Ir192 
   311.55        1. 500.99   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   319.74        5. 121.49   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.48        2. 442.50   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.42       11.  57.64   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
   343.92        2. 273.27   1.08  1.711E-02   344.29  26.500    PBC<MDA EU152 
   351.96       99.  12.05   1.07  1.680E-02   351.93  37.600  7.644E+00 PB214 
   357.59        2. 235.08   1.09  1.664E-02   356.00  62.050    PBC<MDA BA133 
   391.66        2. 227.64   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   427.92        6.  99.39   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   452.89        6.  77.61   1.18  1.360E-02   453.88  65.000    PBC<MDA pm146 
   486.56        3. 120.29   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   496.80        4. 128.30   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.872E-01 RU103 
   562.70        5. 101.32   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   569.67        2. 259.95   1.29  1.125E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  9.413E-02 BI207 
   569.68        2. 195.66   1.29  1.125E-02   569.47   8.200  1.471E+00 PA234 
                                               569.70  97.740  1.234E-01 BI207 
   572.08        5.  67.06   1.29  1.125E-02
   583.29       36.  19.70   0.78  1.103E-02   583.02  84.500  2.126E+00 TL208 
   599.94        1. 431.76   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   609.33       77.  12.68   0.84  1.063E-02   609.31  46.090  7.520E+00 BI214 
                                               610.30   5.750  7.022E+01 RU103 
   635.88        1. 380.32   1.34  1.026E-02   635.89  11.310    PBC<MDA SB125 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   661.57        1.  71.80   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   697.16        4. 112.32   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   757.79        5.  79.25   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   763.64        3. 139.45   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   779.15        1. 377.32   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   795.33        3. 209.16   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   848.01        6.  86.25   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.13        5.  91.36   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   871.46        3. 127.14   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   899.83        5.  73.19   1.56  7.684E-03   898.04  93.700    PBC<MDA y88   
   910.79        8.  61.88   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
   968.82        7.  72.90   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
   996.92        2. 151.85   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1048.16        3. 143.75   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.71        5.  80.81   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1099.01        2. 208.44   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1119.32        3. 102.44   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1119.92        5. 145.38   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.058E-01 Sc46  
                                              1121.30  34.900  1.163E+00 Ta182 
  1120.53        4. 173.18   1.72  6.376E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  9.703E-01 Ta182 
  1172.65        4. 135.33   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1238.18        8.  64.13   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1291.18        3. 157.76   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1384.96        3. 114.32   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1460.75      104.   9.62   1.05  5.103E-03  1460.83  10.670  1.063E+02 K40   
  1693.05        3.  77.17   2.08  4.511E-03  1690.98  47.790    PBC<MDA SB124 
  1764.39        6.  43.10   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        0. 550.47   2.12  4.337E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.74    74.78        57.        40. 1.280E+03   34.30   0.671  -        
   308.26    77.15        54.        79. 2.453E+03   19.65   0.693  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  5
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.05    46.63        49.        -3.    -0.002    66.57   0.783s
 TH-227    193.58    48.51        20.         7.     0.004   102.64   0.787s
 AM-241    239.40    59.95        57.         3.     0.002   108.45   0.797 
 TH-234    252.23    63.16        73.         6.     0.003    49.85   0.801s
 BA-133    323.07    80.86        47.         7.     0.004   134.80   0.819s
 Cd-109    350.62    87.74        67.        20.     0.011    60.96   0.826s
 Nd-147    364.63    91.24       111.       -18.    -0.010    85.72   0.829s
 TH-234    370.05    92.59        59.        33.     0.019    20.29   0.831D
 Np-239    397.71    99.50        50.         1.     0.001   848.96   0.838 
 Np-239    413.78   103.52        41.        -1.    -0.001   665.25   0.842s
 Np-239    418.78   104.76        28.         4.     0.002   192.57   0.845s
 EU-152    481.52   120.44        20.         5.     0.003   145.45   0.861s
 CO-57     488.76   122.24        35.         7.     0.004   124.76   0.861s
 PA-234    525.22   131.35        33.        15.     0.008    61.63   0.871s
 HF-181    530.70   132.72        44.        -4.    -0.002   222.68   0.872s
 HF-181    547.04   136.80        29.         4.     0.002   185.44   0.876s
 CO-57     546.94   136.78        27.         5.     0.003   166.38   0.876s
 Tc-99m    559.05   139.80        34.         8.     0.005   106.33   0.880s
 U-235     574.32   143.62        31.        13.     0.007    68.67   0.883s
 CE-141    581.64   145.45        37.         2.     0.001   447.24   0.885s
 Ba-140    653.98   163.52        31.         8.     0.005   102.45   0.902s
 U-235     653.37   163.37        34.         8.     0.004   115.47   0.903s
 TH-229    772.16   193.04        35.        -5.    -0.003   191.02   0.933s
 U-235     814.03   203.50        30.        -4.    -0.002   199.47   0.945s
 TH-229    836.58   209.14        22.        12.     0.007    62.11   0.950s
 TH-227    942.96   235.71        52.        -9.    -0.005   117.02   0.975s
 PB-212    954.64   238.63        32.        65.     0.036    15.82   0.978D
 RA-224    964.06   240.99        47.        10.     0.005   107.34   0.980D
 PB-214    968.10   242.00        33.        32.     0.018    27.48   0.981D
 EU-152    975.64   243.88        43.        -1.    -0.001   692.57   0.984s
 BI-210M  1059.53   264.84        21.        -2.    -0.001   274.36   1.004s
 TL-208   1112.63   278.11        19.        -1.    -0.001   505.19   1.016 
 Hg-203   1117.40   279.30        20.         2.     0.001   402.57   1.017s
 I-131    1135.95   283.93        17.         3.     0.002   204.77   1.022 
 PB-214   1181.75   295.38        21.        64.     0.036    16.30   0.350s
 Ir-192   1181.43   295.30        20.        41.     0.023    21.88   1.034s
 PB-212   1201.06   300.20        24.         5.     0.003   151.46   1.038 
 PA-231   1200.84   300.15        23.         5.     0.003   143.23   1.038s
 PA-233   1200.84   300.15        23.         5.     0.003   143.20   1.038s
 Ba-140   1218.76   304.62        14.         3.     0.002   186.02   1.042s
 BI-210M  1218.82   304.64        14.         3.     0.002   186.28   1.042s
 Ir-192   1232.23   307.99        14.         2.     0.001   338.21   1.046s
 PA-233   1246.49   311.55        23.         1.     0.001   500.99   1.049s
 Ir-192   1265.26   316.24        26.        -5.    -0.003   154.30   1.053s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  6
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CR-51    1279.27   319.74        16.         5.     0.003   121.49   1.057s
 La-140   1314.23   328.48        25.         2.     0.001   442.50   1.065s
 AC-228   1354.00   338.42        14.        11.     0.006    57.64   1.074 
 EU-152   1376.01   343.92        14.         2.     0.001   273.27   1.080s
 PB-214   1408.19   351.96        22.        87.     0.048    12.05   1.074 
 BA-133   1430.74   357.59        13.         2.     0.001   235.08   1.091s
 I-131    1468.51   367.03        14.        -3.    -0.001   220.04   1.099s
 BA-133   1536.65   384.06        23.        -4.    -0.002   164.66   1.117s
 SN-113   1567.06   391.66        14.         2.     0.001   227.64   1.125s
 SB-125   1712.19   427.92        14.         6.     0.003    99.39   1.158s
 pm-146   1812.07   452.89         9.         6.     0.004    77.61   1.182s
 Ir-192   1873.66   468.28        17.        -3.    -0.002   205.29   1.195s
 PM-144   1903.19   475.66        17.        -5.    -0.003   136.82   1.203s
 La-140   1946.83   486.56         7.         3.     0.002   120.29   1.212s
 RU-103   1987.78   496.80        10.         4.     0.002   128.30   1.221s
 RH-106   2056.22   513.90        23.        -2.    -0.001   285.17   1.235s
 Ba-140   2148.38   536.94        14.        -1.    -0.001   466.74   1.258s
 CS-134   2251.44   562.70         9.         5.     0.003   101.32   1.281s
 CS-134   2288.99   572.08         3.         5.     0.003    67.06   1.286s
 PA-234   2279.34   569.67        11.         2.     0.001   259.95   1.286s
 BI-207   2279.38   569.68        10.         2.     0.001   195.66   1.286s
 TL-208   2333.83   583.29         4.        36.     0.020    19.70   0.778s
 SB-125   2400.45   599.94         9.         1.     0.001   431.76   1.313s
 CS-134   2428.98   607.07        19.        -3.    -0.002   192.09   1.317s
 BI-214   2438.01   609.33        15.        66.     0.037    12.68   0.841s
 RU-103   2438.46   609.44        12.        54.     0.030    16.42   1.322s
 AG-108M  2458.39   614.42        22.        -3.    -0.002   205.76   1.325s
 RH-106   2489.16   622.11         9.        -3.    -0.001   182.94   1.332s
 SB-125   2544.24   635.88        11.         1.     0.001   380.32   1.344s
 I-131    2550.27   637.39        14.        -2.    -0.001   263.45   1.345s
 AG-110M  2632.08   657.84        20.        -6.    -0.003   118.60   1.362s
 CS-137   2646.99   661.57        13.         1.     0.000    71.80   1.366s
 PM-144   2789.37   697.16        10.         4.     0.002   112.32   1.395s
 NB-94    2811.12   702.60        13.        -4.    -0.002   148.80   1.400s
 SB-124   2894.08   723.34        11.        -1.     0.000   730.53   1.417s
 AG-108M  2893.08   723.09        11.        -1.     0.000   721.96   1.417s
 EU-154   2893.36   723.16        11.        -1.     0.000   641.72   1.418s
 ZR-95    3031.91   757.79         6.         5.     0.003    79.25   1.445s
 AG-110M  3055.29   763.64         8.         3.     0.002   139.45   1.451s
 NB-95    3063.80   765.77        14.        -2.    -0.001   263.64   1.453s
 PA-234M  3064.73   766.00        13.        -2.    -0.001   345.69   1.453s
 EU-152   3117.32   779.15        10.         1.     0.001   377.32   1.463s
 CS-134   3182.04   795.33        12.         3.     0.001   209.16   1.477s
 CS-134   3208.16   801.86        15.        -2.    -0.001   347.65   1.482s
 La-140   3266.45   816.43         9.        -3.    -0.002   165.96   1.493s
 Co-56    3392.75   848.01         9.         6.     0.003    86.25   1.518s
 TL-208   3441.20   860.13         9.         5.     0.003    91.36   1.529s
 NB-94    3486.54   871.46         7.         3.     0.002   127.14   1.537s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3492.13   872.86        11.        -1.     0.000   552.42   1.539s
 PA-234   3533.15   883.12        11.        -1.    -0.001   329.92   1.547s
 Sc-46    3556.77   889.02        12.        -3.    -0.001   205.86   1.551s
 y-88     3599.97   899.83         5.         5.     0.003    73.19   1.558s
 AC-228   3643.81   910.79         8.         8.     0.004    61.88   1.568s
 AG-110M  3749.47   937.21        13.        -2.    -0.001   273.39   1.589s
 PA-234   3778.42   944.45         7.        -1.     0.000   457.63   1.595s
 EU-152   3861.05   965.11        21.        -3.    -0.002   241.18   1.609s
 AC-228   3875.88   968.82        10.         7.     0.004    72.90   1.612 
 EU-154   3988.26   996.92         4.         2.     0.001   151.85   1.633s
 PA-234M  3997.15   999.15        11.        -3.    -0.002   154.85   1.636s
 EU-154   4025.90  1006.34        16.        -3.    -0.002   193.16   1.639s
 Cs-136   4193.15  1048.16        11.         3.     0.002   143.75   1.671s
 BI-207   4255.33  1063.71         5.         5.     0.003    80.81   1.682s
 FE-59    4396.44  1099.01        11.         2.     0.001   208.44   1.708s
 ZN-65    4460.79  1115.10        20.        -3.    -0.002   191.88   1.719s
 BI-214   4477.66  1119.32        22.         3.     0.001   102.44   1.723s
 Sc-46    4480.05  1119.92        21.         5.     0.003   145.38   1.723s
 Ta-182   4482.49  1120.53        21.         4.     0.002   173.18   1.724s
 CO-60    4690.88  1172.65        11.         4.     0.002   135.33   1.760s
 Co-56    4952.82  1238.18        10.         8.     0.005    64.13   1.804s
 FE-59    5164.69  1291.18         7.         3.     0.001   157.76   1.840s
 AG-110M  5539.54  1384.96         3.         3.     0.001   114.32   1.899s
 K-40     5842.44  1460.75         4.       104.     0.058     9.62   1.050s
 SB-124   6770.65  1693.05         1.         3.     0.002    77.17   2.076s
 BI-214   7055.68  1764.39         4.         6.     0.003    43.10   2.114s
 Co-56    7083.48  1771.35         3.         0.     0.000   550.47   2.118s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.6099E-02                                      5.31E+01             
                           477.60-2.610E-02 %(  7.559E+00 7.52E+03 1.05E+01 G  
 
K-40     N   1.0628E+02                                      4.66E+11             
                          1460.83 1.063E+02  (P 1.207E+01 9.62E+00 1.07E+01 G  
 
Sc-46    F   1.1178E-01                                      8.38E+01             
                           889.28-1.823E-01 ?(  1.372E+00 2.06E+02 1.00E+02 G  
                          1120.55 4.058E-01 ?(  2.079E+00 1.45E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   1.5494E+00                                      2.77E+01             
                           320.08 1.549E+00 ?(  6.604E+00 1.21E+02 9.94E+00 G  
 
MN-54    C   1.6023E-02                                      3.12E+02             
                           834.85 1.602E-02 %(  1.081E+00 1.71E+03 1.00E+02 G  
 
FE-59    F   4.6307E-01                                      4.45E+01             
                          1099.25 3.622E-01 &(  2.776E+00 2.08E+02 5.65E+01 G  
                          1291.60 5.950E-01 ?(  3.461E+00 1.58E+02 4.32E+01 G  
 
Co-56    C   7.1412E-01                                      7.73E+01             
                           846.77 3.868E-01 ?(  1.146E+00 8.63E+01 9.99E+01 G  
                          1238.28 1.209E+00 ?(  2.544E+00 6.41E+01 6.61E+01 G  
                          1037.84 0.000E+00 -   1.373E+01 1.00E+03 1.41E+01 G  
                          1771.35 3.728E-01 ?   8.753E+00 5.50E+02 1.55E+01  A 
 
CO-57    C   1.9041E-01                                      2.72E+02             
                           122.06 1.279E-01 ?(  5.502E-01 1.25E+02 8.56E+01 G  
                           136.47 6.917E-01 ?(  4.048E+00 1.66E+02 1.07E+01 G  
 
CO-58    C  -2.7641E-03                                      7.09E+01             
                           810.78-2.764E-03 %(  1.343E+00 1.28E+04 9.95E+01 G  
 
CO-60    F   1.7229E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  7.427E-01 1.00E+03 1.00E+02 G  
                          1173.24 3.447E-01 ?(  1.668E+00 1.35E+02 9.99E+01 G  
 
ZN-65    F  -5.9126E-01                                      2.44E+02             
                          1115.55-5.913E-01 ?(  4.053E+00 1.92E+02 5.06E+01 G  
 
NB-94    I   1.0902E-02                                      7.41E+06             
                           702.63-2.175E-01 ?(  1.160E+00 1.49E+02 9.79E+01 G  
                           871.10 2.347E-01 ?(  1.078E+00 1.27E+02 9.99E+01 G  
 
ZR-95    I   5.9719E-01                                      6.40E+01             
                           756.73 5.972E-01 ?(  1.610E+00 7.93E+01 5.45E+01 G  
                           724.20 0.000E+00 -   3.305E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.3263E-01                                      6.40E+01             
                           765.79-1.326E-01 ?(  1.284E+00 2.64E+02 9.98E+01 G  
 
RU-103   I   1.8715E-01                                      3.93E+01             
                           497.05 1.872E-01 &(  8.577E-01 1.28E+02 9.09E+01 G  
                           610.30 4.902E+01 ?   1.726E+01 1.64E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -1.3420E+00                                      3.74E+02             
                           621.92-1.342E+00 ?(  9.043E+00 1.83E+02 9.93E+00 G  
                          1050.36 0.000E+00 &   9.346E+01 1.00E+03 1.56E+00 G  
                           511.86-5.495E-01 +   5.644E+00 2.85E+02 2.00E+01 GA 
 
AG-110M  F   3.9387E-01                                      2.50E+02             
                           884.68 0.000E+00 &(  7.240E-01 1.00E+03 7.27E+01 G  
                           657.76-3.350E-01 +   1.384E+00 1.19E+02 9.46E+01 G  
                           937.49-4.144E-01 +   4.190E+00 2.73E+02 3.44E+01 G  
                          1384.30 1.122E+00 ?(  4.717E+00 1.14E+02 2.43E+01 G  
                           763.94 8.850E-01 ?(  4.485E+00 1.39E+02 2.23E+01 G  
 
SN-113   F   1.3668E-01                                      1.15E+02             
                           391.69 1.367E-01 ?(  1.137E+00 2.28E+02 6.40E+01 G  
 
SB-124   F   2.4354E-01                                      6.02E+01             
                           602.73-3.801E-03 %(  9.849E-01 6.73E+03 9.83E+01 G  
                          1690.98 7.521E-01 ?(  1.945E+00 7.72E+01 4.78E+01 G  
                           722.79-3.607E-01 +   1.007E+01 7.31E+02 1.08E+01 G  
 
SB-125   I   5.8884E-01                                      1.01E+03             
                           427.88 7.621E-01 ?(  2.624E+00 9.94E+01 2.96E+01 G  
                           600.50 2.977E-01 ?(  4.907E+00 4.32E+02 1.79E+01 G  
                           635.89 5.953E-01 ?(  8.547E+00 3.80E+02 1.13E+01 G  
                           463.37 0.000E+00 -   9.296E+00 1.00E+03 1.05E+01 G  
 
I-131    I  -4.1448E-03                                      8.02E+00             
                           364.48-1.055E-01 ?(  8.463E-01 2.20E+02 8.17E+01 G  
                           284.30 1.345E+00  (  9.928E+00 2.05E+02 6.14E+00 G  
                           636.97-1.580E+00 +   1.528E+01 2.63E+02 7.17E+00 G  
 
Gd-153   F  -2.8040E-02                                      2.42E+02             
                            97.50-2.804E-02 %(  1.604E+00 1.59E+03 3.00E+01 G  
                           103.20-3.249E-02 &   2.224E+00 1.91E+03 2.18E+01 G  
 
Tc-99m   I   1.5428E-01                                      2.51E-01             
                           140.51 1.543E-01 &(  5.615E-01 1.06E+02 8.93E+01 G  
 
BA-133   F   1.2054E-01                                      3.85E+03             
                           356.00 1.205E-01 ?(  1.041E+00 2.35E+02 6.20E+01 G  
                           302.85 0.000E+00 &   4.507E+00 1.00E+03 1.83E+01 G  
                           383.84-1.705E+00 +   9.920E+00 1.65E+02 8.94E+00 GA 
                            80.99 3.656E-01 ?   1.696E+00 1.35E+02 3.41E+01 GA 
 
CS-134   I   2.2489E-01                                      7.54E+02             
                           604.71-1.771E-01 ?(  1.219E+00 1.92E+02 9.76E+01 G  
                           795.87 1.915E-01 &(  1.465E+00 2.09E+02 8.55E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage 10
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32 1.595E+00 ?(  3.490E+00 6.71E+01 1.54E+01 G  
                           801.95-1.229E+00 +   1.576E+01 3.48E+02 8.69E+00 G  
                           563.24 2.743E+00 ?(  9.738E+00 1.01E+02 8.35E+00 G  
 
CS-137   I   4.3767E-02                                      1.10E+04             
                           661.66 4.377E-02 ?(P 1.275E+00 7.18E+01 8.52E+01 G  
 
CE-139   F   2.3860E-03                                      1.38E+02             
                           165.85 2.386E-03 %(  7.655E-01 8.98E+03 7.99E+01 G  
 
Ba-140   I   5.1233E-01                                      1.28E+01             
                           537.26-2.214E-01 ?(  3.859E+00 4.67E+02 2.44E+01 G  
                           162.66 2.354E+00 &(  8.248E+00 1.02E+02 6.22E+00 G  
                           304.85 2.014E+00 ?(  1.358E+01 1.86E+02 4.29E+00 G  
 
La-140   I   1.2261E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.807E+00 1.00E+03 9.54E+01 G  
                           487.02 3.233E-01 ?(  1.402E+00 1.20E+02 4.55E+01 G  
                           328.76 2.490E-01  (  3.991E+00 4.43E+02 2.03E+01 G  
                           815.77-7.885E-01 +   4.794E+00 1.66E+02 2.33E+01 G  
 
CE-141   I   6.7393E-02                                      3.25E+01             
                           145.44 6.739E-02 &(  1.074E+00 4.47E+02 4.82E+01 G  
 
CE-144   I  -7.7307E-03                                      2.85E+02             
                           133.54-7.731E-03 %(  4.138E+00 1.47E+04 1.11E+01 G  
 
PM-144   C   2.6160E-01                                      3.63E+02             
                           696.54 2.616E-01 ?(  1.037E+00 1.12E+02 9.90E+01 G  
                           618.06 0.000E+00 -   3.932E-01 1.00E+03 9.91E+01 G  
                           476.81-4.593E-01 +   2.220E+00 1.37E+02 4.20E+01 G  
 
EU-152   F   3.1467E-01                                      4.94E+03             
                           344.29 2.445E-01 &(  2.458E+00 2.73E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.893E+01 1.00E+03 1.36E+01 G  
                           121.78 2.480E-01 ?(  1.272E+00 1.45E+02 2.86E+01 G  
                           778.92 6.057E-01 ?(  8.655E+00 3.77E+02 1.29E+01 G  
                           964.11-1.445E+00 +   1.254E+01 2.41E+02 1.46E+01 G  
                           244.69-4.378E-01 +   1.079E+01 6.93E+02 7.58E+00 G  
                          1408.00 6.366E-02 %   7.095E+00 2.75E+03 2.10E+01 GA 
 
EU-154   I   4.4323E-01                                      3.14E+03             
                           873.23-5.062E-01 ?(  1.060E+01 5.52E+02 1.23E+01 G  
                           123.10-3.664E-03 %   1.164E+00 8.79E+03 4.08E+01 G  
                          1274.54 0.000E+00 +   2.032E+00 1.00E+03 3.52E+01 G  
                           723.36-2.235E-01 +   5.458E+00 6.42E+02 2.02E+01 G  
                          1004.77-1.372E+00 +   9.543E+00 1.93E+02 1.80E+01 G  
                           996.33 1.542E+00 ?(  8.879E+00 1.52E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   6.4159E-02                                      4.24E+01             
                           482.00-1.634E-02 %(  7.274E-01 1.10E+03 8.05E+01 G  
                           133.02-1.585E-01 +   1.235E+00 2.23E+02 4.33E+01 G  
                           345.83 1.136E-02 %   4.727E+00 1.11E+04 1.51E+01 G  
                           136.30 1.172E+00 ?(  7.657E+00 1.85E+02 5.85E+00 G  
 
Ta-182   F   9.7025E-01                                      1.14E+02             
                          1121.30 9.703E-01 ?(  5.971E+00 1.73E+02 3.49E+01 G  
                          1221.41-1.066E-01 %   6.489E+00 1.59E+03 2.70E+01 G  
                          1189.05-2.297E-01 %   1.116E+01 1.28E+03 1.62E+01 G  
 
Hg-203   F   5.4005E-02                                      4.66E+01             
                           279.20 5.400E-02 ?(  7.933E-01 4.03E+02 8.15E+01 G  
 
TL-208   N   2.2387E+00                                      6.98E+02             
                           583.02 2.126E+00  (  7.396E-01 1.97E+01 8.45E+01 G  
                           277.28-5.394E-01 -   1.000E+01 5.05E+02 6.31E+00 G  
                           860.56 3.008E+00 ?(  9.500E+00 9.14E+01 1.24E+01 G  
 
pm-146   C   2.6637E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  1.343E+00 1.00E+03 3.40E+01 G  
                           735.72-1.018E-01 %   5.612E+00 1.46E+03 2.25E+01 G  
                           453.88 4.057E-01 ?(  1.064E+00 7.76E+01 6.50E+01 G  
 
y-88     F   4.1652E-01                                      1.07E+02             
                           898.04 4.165E-01 ?(  1.022E+00 7.32E+01 9.37E+01 G  
                          1836.06 0.000E+00 -   9.809E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.8496E+02                                      5.33E+03             
                           263.70-1.850E+02 &(  1.080E+04 1.59E+03 6.00E-03   K
 
Cd-109   F   8.6356E+00                                      4.53E+02             
                            88.04 8.636E+00 &(  1.731E+01 6.10E+01 3.79E+00 G  
 
PB-210   N  -2.3467E+00                                      8.14E+03             
                            46.54-2.347E+00 ?(P 2.576E+01 6.66E+01 4.25E+00 G  
 
PB-212   N   3.6076E+00                                      6.98E+02             
                           238.63 3.608E+00  (P 1.597E+00 1.58E+01 4.33E+01 G  
                           300.03 4.200E+00     2.237E+01 1.51E+02 3.28E+00 GA 
 
PB-214   N   8.2824E+00                                      5.84E+05             
                           351.93 7.644E+00  (P 2.164E+00 1.21E+01 3.76E+01 G  
                           295.09 9.526E+00  (P 3.534E+00 1.63E+01 1.93E+01 G  
                           242.00 1.041E+01   P 9.627E+00 2.75E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   3.0130E-01                                      1.18E+04             
                           569.70 1.234E-01 ?(  8.890E-01 1.96E+02 9.77E+01 G  
                          1063.66 5.347E-01 ?(  1.477E+00 8.08E+01 7.45E+01 G  
 
BI-214   N   7.5200E+00                                      5.84E+05             
                           609.31 7.520E+00  (P 2.330E+00 1.27E+01 4.61E+01 G  
                          1120.29 1.519E+00 & P 1.411E+01 1.02E+02 1.51E+01 G  
                          1764.49 4.671E+00 - P 1.018E+01 4.31E+01 1.54E+01 G  
 
BI-210M  T   2.8955E-02                                      1.10E+09             
                           265.83-1.274E-01 ?(  1.262E+00 2.74E+02 5.00E+01 G  
                           304.90 3.082E-01 ?(  2.081E+00 1.86E+02 2.80E+01 G  
 
RA-224   N   5.6090E+00                                      6.98E+02             
                           240.99 5.609E+00  (  2.051E+01 1.07E+02 4.10E+00 G  
 
AC-228   N   2.5205E+00                                      2.10E+03             
                           911.07 1.956E+00 ?(  3.931E+00 6.19E+01 2.90E+01 G  
                           968.97 3.210E+00  (  7.836E+00 7.29E+01 1.75E+01 G  
                           338.32 2.880E+00  (  5.369E+00 5.76E+01 1.20E+01 G  
                            93.35 0.000E+00 -   9.646E+00 1.00E+03 5.56E+00 XA 
 
TH-227   N  -1.5082E-01                                      7.95E+03             
                           235.97-1.754E+00 ?(  7.010E+00 1.17E+02 1.23E+01 G  
                            50.14 2.315E+00 ?(  8.189E+00 1.03E+02 8.00E+00 G  
                           256.24 0.000E+00 +   1.290E+01 1.00E+03 7.00E+00 G  
 
TH-229   N   2.2778E+00                                      2.68E+06             
                           193.51-2.066E+00 ?(  1.385E+01 1.91E+02 4.40E+00 G  
                           210.85 8.670E+00 ?(  1.767E+01 6.21E+01 2.99E+00 G  
 
TH-234   N   6.8794E+00                                      1.63E+12             
                            63.29 3.175E+00 ?(P 2.285E+01 4.98E+01 3.81E+00 G  
                            92.59 9.407E+00  (P 1.083E+01 2.03E+01 5.58E+00 G  
 
PA-231   N   2.7239E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  3.019E+01 1.00E+03 2.88E+00 G  
                           300.07 5.913E+00 *(  2.971E+01 1.43E+02 2.46E+00 G  
 
PA-233   C   4.4241E-01                                      7.82E+08             
                           312.01 1.143E-01 ?(  2.085E+00 5.01E+02 3.60E+01 G  
                           300.18 2.347E+00 *(  1.179E+01 1.43E+02 6.20E+00 G  
 
PA-234   N   1.2287E+00                                      1.63E+12             
                           131.29 1.278E+00  (  2.586E+00 6.16E+01 1.80E+01 G  
                           946.02-4.889E-01 -   8.694E+00 4.58E+02 1.34E+01 G  
                           569.47 1.122E+00 ?(  1.085E+01 2.60E+02 8.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage 13
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24-1.090E+00 -   1.349E+01 3.30E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.926E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -3.0408E+01                                      1.63E+12             
                          1001.00-3.041E+01 ?(  1.704E+02 1.55E+02 8.37E-01 G  
                           766.41-3.250E+01 +   4.182E+02 3.46E+02 2.94E-01 G  
 
U-235    N   2.1286E+00                                      2.57E+11             
                           143.79 1.887E+00 &(  4.301E+00 6.87E+01 1.10E+01 G  
                           205.33-1.697E+00 &   1.195E+01 1.99E+02 5.01E+00 G  
                           163.38 2.649E+00  (  1.052E+01 1.15E+02 5.08E+00 G  
 
AM-241   T   1.6848E-01                                      1.58E+05             
                            59.54 1.685E-01 ?(P 2.308E+00 1.08E+02 3.59E+01 G  
 
Np-237   F  -1.4462E-01                                      2.14E+06             
                            86.49-1.446E-01 %(  5.863E+00 1.16E+03 1.31E+01 G  
 
Ir-192   F   7.2771E-01                                      7.40E+01             
                           316.49-1.707E-01 ?(  9.241E-01 1.54E+02 8.70E+01 G  
                           468.06-2.383E-01 +   1.765E+00 2.05E+02 5.18E+01 G  
                           308.44 1.518E-01 ?(  1.899E+00 3.38E+02 3.18E+01 G  
                           295.95 3.927E+00 ?(  2.249E+00 2.19E+01 3.02E+01 G  
 
Cs-136   F   1.5867E-01                                      1.30E+01             
                           818.50-2.462E-03 %(  8.304E-01 8.02E+03 1.00E+02 G  
                          1048.07 3.601E-01 ?(  1.862E+00 1.44E+02 8.00E+01 G  
                           340.57-1.333E-02 &   1.664E+00 3.37E+03 4.69E+01 G  
 
Np-239   T   2.7289E-01                                      2.36E+00             
                           103.70-8.826E-02 &   2.092E+00 6.65E+02 2.40E+01 X  
                           106.13 2.729E-01 ?(  1.856E+00 1.93E+02 2.27E+01 G  
                            99.50 1.228E-01     3.693E+00 8.49E+02 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage 14
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.63        49.        -3.    -0.002    66.57  -2.347E+00  P
 TH-227      48.51        20.         7.     0.004   102.64   2.315E+00   
 AM-241      59.95        57.         3.     0.002   108.45   1.685E-01  P
 BA-133      80.86        47.         7.     0.004   134.80   3.656E-01   
 Cd-109      87.74        67.        20.     0.011    60.96   8.636E+00   
 Nd-147      91.24       111.       -18.    -0.010    85.72  -1.010E+00   
 Np-239      99.50        50.         1.     0.001   848.96   1.228E-01   
 Np-239     103.52        41.        -1.    -0.001   665.25  -8.826E-02   
 Np-239     104.76        28.         4.     0.002   192.57   2.729E-01   
 EU-152     120.44        20.         5.     0.003   145.45   2.480E-01   
 CO-57      122.24        35.         7.     0.004   124.76   1.279E-01   
 PA-234     131.35        33.        15.     0.008    61.63   1.278E+00   
 HF-181     132.72        44.        -4.    -0.002   222.68  -1.585E-01   
 HF-181     136.80        29.         4.     0.002   185.44   1.172E+00   
 CO-57      136.78        27.         5.     0.003   166.38   6.917E-01   
 Tc-99m     139.80        34.         8.     0.005   106.33   1.543E-01   
 U-235      143.62        31.        13.     0.007    68.67   1.887E+00   
 CE-141     145.45        37.         2.     0.001   447.24   6.739E-02   
 Ba-140     163.52        31.         8.     0.005   102.45   2.354E+00   
 U-235      163.37        34.         8.     0.004   115.47   2.649E+00   
 TH-229     193.04        35.        -5.    -0.003   191.02  -2.066E+00   
 U-235      203.50        30.        -4.    -0.002   199.47  -1.697E+00   
 TH-229     209.14        22.        12.     0.007    62.11   8.670E+00   
 TH-227     235.71        52.        -9.    -0.005   117.02  -1.754E+00   
 EU-152     243.88        43.        -1.    -0.001   692.57  -4.378E-01   
 BI-210M    264.84        21.        -2.    -0.001   274.36  -1.274E-01   
 Hg-203     279.30        20.         2.     0.001   402.57   5.400E-02   
 Ir-192     295.30        20.        41.     0.023    21.88   3.927E+00   
 PA-231     300.15        23.         5.     0.003   143.23   5.913E+00   
 PA-233     300.15        23.         5.     0.003   143.20   2.347E+00   
 Ba-140     304.62        14.         3.     0.002   186.02   2.014E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M    304.64        14.         3.     0.002   186.28   3.082E-01   
 Ir-192     307.99        14.         2.     0.001   338.21   1.518E-01   
 PA-233     311.55        23.         1.     0.001   500.99   1.143E-01   
 Ir-192     316.24        26.        -5.    -0.003   154.30  -1.707E-01   
 CR-51      319.74        16.         5.     0.003   121.49   1.549E+00   
 La-140     328.48        25.         2.     0.001   442.50   2.490E-01   
 EU-152     343.92        14.         2.     0.001   273.27   2.445E-01   
 BA-133     357.59        13.         2.     0.001   235.08   1.205E-01   
 BA-133     384.06        23.        -4.    -0.002   164.66  -1.705E+00   
 SN-113     391.66        14.         2.     0.001   227.64   1.367E-01   
 SB-125     427.92        14.         6.     0.003    99.39   7.621E-01   
 pm-146     452.89         9.         6.     0.004    77.61   4.057E-01   
 Ir-192     468.28        17.        -3.    -0.002   205.29  -2.383E-01   
 PM-144     475.66        17.        -5.    -0.003   136.82  -4.593E-01   
 La-140     486.56         7.         3.     0.002   120.29   3.233E-01   
 RU-103     496.80        10.         4.     0.002   128.30   1.872E-01   
 RH-106     513.90        23.        -2.    -0.001   285.17  -5.495E-01   
 Ba-140     536.94        14.        -1.    -0.001   466.74  -2.214E-01   
 CS-134     562.70         9.         5.     0.003   101.32   2.743E+00   
 CS-134     572.08         3.         5.     0.003    67.06   1.595E+00   
 PA-234     569.67        11.         2.     0.001   259.95   1.122E+00   
 BI-207     569.68        10.         2.     0.001   195.66   1.234E-01   
 SB-125     599.94         9.         1.     0.001   431.76   2.977E-01   
 CS-134     607.07        19.        -3.    -0.002   192.09  -1.771E-01   
 RU-103     609.44        12.        54.     0.030    16.42   4.902E+01   
 AG-108M    614.42        22.        -3.    -0.002   205.76  -1.954E-01   
 RH-106     622.11         9.        -3.    -0.001   182.94  -1.342E+00   
 SB-125     635.88        11.         1.     0.001   380.32   5.953E-01   
 AG-110M    657.84        20.        -6.    -0.003   118.60  -3.350E-01   
 CS-137     661.57        13.         1.     0.000    71.80   4.377E-02  P
 PM-144     697.16        10.         4.     0.002   112.32   2.616E-01   
 NB-94      702.60        13.        -4.    -0.002   148.80  -2.175E-01   
 SB-124     723.34        11.        -1.     0.000   730.53  -3.607E-01   
 AG-108M    723.09        11.        -1.     0.000   721.96  -4.337E-02   
 EU-154     723.16        11.        -1.     0.000   641.72  -2.235E-01   
 ZR-95      757.79         6.         5.     0.003    79.25   5.972E-01   
 AG-110M    763.64         8.         3.     0.002   139.45   8.850E-01   
 NB-95      765.77        14.        -2.    -0.001   263.64  -1.326E-01   
 PA-234M    766.00        13.        -2.    -0.001   345.69  -3.250E+01   
 EU-152     779.15        10.         1.     0.001   377.32   6.057E-01   
 CS-134     795.33        12.         3.     0.001   209.16   1.915E-01   
 CS-134     801.86        15.        -2.    -0.001   347.65  -1.229E+00   
 La-140     816.43         9.        -3.    -0.002   165.96  -7.885E-01   
 Co-56      848.01         9.         6.     0.003    86.25   3.868E-01   
 NB-94      871.46         7.         3.     0.002   127.14   2.347E-01   
 EU-154     872.86        11.        -1.     0.000   552.42  -5.062E-01   
 PA-234     883.12        11.        -1.    -0.001   329.92  -1.090E+00   
 Sc-46      889.02        12.        -3.    -0.001   205.86  -1.823E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/5/2014 3:51:11 PMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 y-88       899.83         5.         5.     0.003    73.19   4.165E-01   
 AG-110M    937.21        13.        -2.    -0.001   273.39  -4.144E-01   
 PA-234     944.45         7.        -1.     0.000   457.63  -4.889E-01   
 EU-152     965.11        21.        -3.    -0.002   241.18  -1.445E+00   
 EU-154     996.92         4.         2.     0.001   151.85   1.542E+00   
 PA-234M    999.15        11.        -3.    -0.002   154.85  -3.041E+01   
 EU-154    1006.34        16.        -3.    -0.002   193.16  -1.372E+00   
 Cs-136    1048.16        11.         3.     0.002   143.75   3.601E-01   
 BI-207    1063.71         5.         5.     0.003    80.81   5.347E-01   
 FE-59     1099.01        11.         2.     0.001   208.44   3.622E-01   
 ZN-65     1115.10        20.        -3.    -0.002   191.88  -5.913E-01   
 Sc-46     1119.92        21.         5.     0.003   145.38   4.058E-01   
 Ta-182    1120.53        21.         4.     0.002   173.18   9.703E-01   
 CO-60     1172.65        11.         4.     0.002   135.33   3.447E-01   
 Co-56     1238.18        10.         8.     0.005    64.13   1.209E+00   
 FE-59     1291.18         7.         3.     0.001   157.76   5.950E-01   
 AG-110M   1384.96         3.         3.     0.001   114.32   1.122E+00   
 SB-124    1693.05         1.         3.     0.002    77.17   7.521E-01   
 Co-56     1771.35         3.         0.     0.000   550.47   3.728E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.6099E-02   -2.6099E-02    7.523E+03%                7.56E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.16E-01
 K-40         1.0628E+02    1.0628E+02    9.977E+00%                1.21E+01
 Sc-46  #A    1.1178E-01    1.1178E-01    1.260E+02%                1.37E+00
 CR-51  #A    1.5494E+00    1.5494E+00    1.215E+02%                6.60E+00
 MN-54  #A    1.6023E-02    1.6023E-02    1.710E+03%                1.08E+00
 FE-59  #A    4.6307E-01    4.6307E-01    1.307E+02%                2.78E+00
 Co-56  #A    7.1412E-01    7.1412E-01    5.374E+01%                1.15E+00
 CO-57  #A    1.9040E-01    1.9041E-01    1.040E+02%                5.50E-01
 CO-58  #A   -2.7641E-03   -2.7641E-03    1.277E+04%                1.34E+00
 CO-60  #A    1.7229E-01    1.7229E-01    1.353E+02%                7.43E-01
 ZN-65  #A   -5.9126E-01   -5.9126E-01    1.919E+02%                4.05E+00
 NB-94  #A    1.0902E-02    1.0902E-02    9.786E+01%                1.16E+00
 ZR-95  #A    5.9719E-01    5.9719E-01    7.925E+01%                1.61E+00
 NB-95  #A   -1.3263E-01   -1.3263E-01    2.636E+02%                1.28E+00
 RU-103 #A    1.8715E-01    1.8715E-01    1.283E+02%                8.58E-01
 RH-106 #A   -1.3420E+00   -1.3420E+00    1.829E+02%                9.04E+00
 AG-108M#A    0.0000E+00    0.0000E+00    1.000E+03%                9.85E-01
 AG-110M#A    3.9387E-01    3.9387E-01    1.143E+02%                7.24E-01
 SN-113 #A    1.3668E-01    1.3668E-01    2.276E+02%                1.14E+00
 SB-124 #A    2.4354E-01    2.4354E-01    7.717E+01%                9.85E-01
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 TestAmerica                     Spectrum name: 5_Gamma_20140346.An1             
                                                                                 
 SB-125 #A    5.8884E-01    5.8884E-01    9.939E+01%                2.62E+00
 I-131   A   -4.1446E-03   -4.1448E-03    1.503E+02%                8.46E-01
 Gd-153 #A   -2.8040E-02   -2.8040E-02    1.590E+03%                1.60E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.74E+01
 Tc-99m #A    1.5413E-01    1.5428E-01    1.063E+02%                5.62E-01
 BA-133 #A    1.2054E-01    1.2054E-01    2.351E+02%                1.04E+00
 CS-134 #A    2.2489E-01    2.2489E-01    6.706E+01%                1.22E+00
 CS-137 #A    4.3767E-02    4.3767E-02    6.826E+02%                1.27E+00
 CE-139 #A    2.3860E-03    2.3860E-03    8.977E+03%                7.66E-01
 Ba-140 #A    5.1232E-01    5.1233E-01    1.024E+02%                3.86E+00
 La-140 #A    1.2260E-01    1.2261E-01    1.203E+02%                2.81E+00
 CE-141 #A    6.7393E-02    6.7393E-02    4.472E+02%                1.07E+00
 CE-144 #A   -7.7307E-03   -7.7307E-03    1.472E+04%                4.14E+00
 PM-144 #A    2.6160E-01    2.6160E-01    1.123E+02%                1.04E+00
 EU-152 #A    3.1467E-01    3.1467E-01    1.455E+02%                2.46E+00
 EU-154 #A    4.4323E-01    4.4323E-01    1.519E+02%                1.06E+01
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.98E+00
 HF-181 #A    6.4158E-02    6.4159E-02    1.854E+02%                7.27E-01
 Ta-182 #A    9.7025E-01    9.7025E-01    1.732E+02%                5.97E+00
 Hg-203 #A    5.4004E-02    5.4005E-02    4.026E+02%                7.93E-01
 TL-208       2.2387E+00    2.2387E+00    1.970E+01%                7.40E-01
 pm-146 #A    2.6637E-01    2.6637E-01    7.761E+01%                1.34E+00
 y-88   #A    4.1652E-01    4.1652E-01    7.319E+01%                1.02E+00
 Cd-113m#B   -1.8496E+02   -1.8496E+02    1.586E+03%                1.08E+04
 Cd-109 #A    8.6356E+00    8.6356E+00    6.096E+01%                1.73E+01
 PB-210 #A   -2.3467E+00   -2.3467E+00    4.079E+02%                2.58E+01
 PB-212       3.6076E+00    3.6076E+00    1.703E+01%                1.60E+00
 PB-214       8.2824E+00    8.2824E+00    1.131E+01%                2.16E+00
 BI-207 #A    3.0130E-01    3.0130E-01    8.081E+01%                8.89E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.65E+01
 BI-214       7.5200E+00    7.5200E+00    1.475E+01%                2.33E+00
 BI-210M#A    2.8955E-02    2.8955E-02    1.658E+02%                1.26E+00
 RA-224  A    5.6090E+00    5.6090E+00    1.073E+02%                2.05E+01
 AC-228  A    2.5205E+00    2.5205E+00    3.722E+01%                3.93E+00
 TH-227 #A   -1.5082E-01   -1.5082E-01    7.783E+01%                7.01E+00
 TH-229 #A    2.2778E+00    2.2778E+00    6.211E+01%                1.38E+01
 TH-234  A    6.8794E+00    6.8794E+00    3.395E+01%                2.29E+01
 PA-231 #A    2.7239E+00    2.7239E+00    1.432E+02%                3.02E+01
 PA-233 #A    4.4241E-01    4.4241E-01    1.432E+02%                2.09E+00
 PA-234 #A    1.2287E+00    1.2287E+00    6.163E+01%                2.59E+00
 PA-234M#A   -3.0408E+01   -3.0408E+01    1.548E+02%                1.70E+02
 U-235  #A    2.1286E+00    2.1286E+00    6.717E+01%                4.30E+00
 AM-241 #A    1.6848E-01    1.6848E-01    3.788E+02%                2.31E+00
 Np-237 #A   -1.4462E-01   -1.4462E-01    1.164E+03%                5.86E+00
 Ir-192 #A    7.2771E-01    7.2771E-01    2.188E+01%                9.24E-01
 Cs-136 #A    1.5867E-01    1.5867E-01    1.437E+02%                8.30E-01
 Np-239 #A    2.7286E-01    2.7289E-01    1.926E+02%                1.86E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.35E+00
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  2000.8 keV)     1.279E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  2000.8 keV) 1.2792734E+02  Bq/Sample     
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 3_20140205001_QCAsLeft                                                        
Acquired: 2/5/2014 8:40:34 AM
Detector: Ge 3 SN/131
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 53     59.79     60.04    PASS      
FWHM               0.81      0.00      0.00      0. 80      1.91      2.01    PASS      
ActivityDiff     647.00     -5.00     -4.00     -0. 90      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.46      0.00      0.00      1. 42      3.16      3.26    PASS      
ActivityDiff     606.50     -5.00     -4.00     -1. 95      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 60   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 35   1333.01   1333.26    PASS      
FWHM               2.07      0.00      0.00      2. 04      4.27      4.37    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -1. 21      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson

Page 833 of 1127



                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 3_20140205002_BG                                                              
Acquired: 2/5/2014 9:02:27 AM
Detector: Ge 3 SN/131
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.36      2.21      2.26      2.34      2.46      2.51    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 4_20140205001_QCAsLeft                                                        
Acquired: 2/5/2014 8:41:22 AM
Detector: Ge 4 SN/181
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.22     59.29     59. 63     59.79     59.86    PASS      
FWHM               0.77      0.00      0.00      0. 77      1.87      1.97    PASS      
ActivityDiff     650.60     -5.00     -4.00     -1. 01      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.34      0.00      0.00      1. 33      3.04      3.14    PASS      
ActivityDiff     609.90     -5.00     -4.00     -2. 55      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 10   1333.01   1333.26    PASS      
FWHM               1.84      0.00      0.00      1. 73      4.04      4.14    PASS      
ActivityDiff    1189.70     -5.00     -4.00      0. 03      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 4_20140205002_BG                                                              
Acquired: 2/5/2014 9:03:30 AM
Detector: Ge 4 SN/181
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.32      1.20      1.24      1.27      1.39      1.43    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 5_20140205001_BG                                                              
Acquired: 2/5/2014 8:17:50 AM
Detector: Ge 5 SN/157
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.42      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 5_20140205002_QCAsLeft                                                        
Acquired: 2/5/2014 9:22:55 AM
Detector: Ge 5 SN/157
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 73      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      0. 25      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 33      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00     -0. 45      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 34   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 86      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -0. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140205001_BG                                                              
Acquired: 2/5/2014 8:18:57 AM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.26      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 7_20140205002_QCAsLeft                                                        
Acquired: 2/5/2014 9:24:04 AM
Detector: Ge 7 SN/154
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.58     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      0. 85      1.94      2.04    PASS      
ActivityDiff     647.00     -5.00     -4.00      2. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.45      0.00      0.00      1. 45      3.15      3.25    PASS      
ActivityDiff     606.50     -5.00     -4.00      0. 18      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 54   1333.01   1333.26    PASS      
FWHM               1.98      0.00      0.00      1. 97      4.18      4.28    PASS      
ActivityDiff    1183.00     -5.00     -4.00      0. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 9_20140205001_QCAsLeft                                                        
Acquired: 2/5/2014 8:42:28 AM
Detector: Ge9 S/N100228730
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 97      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -1. 40      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 52      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -1. 60      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 30   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 23   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      2. 09      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -1. 34      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140205002_BG                                                              
Acquired: 2/5/2014 9:11:44 AM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 10_20140205001_QCAsLeft                                                       
Acquired: 2/5/2014 8:42:19 AM
Detector: Ge10 S/N08316756
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 55     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      0. 99      1.94      2.04    PASS      
ActivityDiff     670.63     -5.00     -4.00      2. 40      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.43      0.00      0.00      1. 49      3.13      3.23    PASS      
ActivityDiff     643.00     -5.00     -4.00      2. 31      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 90   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 59   1333.01   1333.26    PASS      
FWHM               2.01      0.00      0.00      1. 96      4.21      4.31    PASS      
ActivityDiff    1234.50     -5.00     -4.00      2. 40      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140205002_BG                                                             
Acquired: 2/5/2014 9:12:59 AM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.10      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 11_20140205001_QCAsLeft                                                       
Acquired: 2/5/2014 8:42:58 AM
Detector: Ge11 S/N09363993
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 57     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 89      2.00      2.10    PASS      
ActivityDiff     627.52     -5.00     -4.00      0. 90      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 40      3.18      3.28    PASS      
ActivityDiff     604.82     -5.00     -4.00     -0. 29      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 52   1333.01   1333.26    PASS      
FWHM               2.05      0.00      0.00      1. 90      4.25      4.35    PASS      
ActivityDiff    1163.60     -5.00     -4.00     -0. 31      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 11_20140205002_BG                                                             
Acquired: 2/5/2014 9:13:37 AM
Detector: Ge11 S/N09363993
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.13      2.00      2.04      2.09      2.21      2.25    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 12_20140205001_QCAsLeft                                                       
Acquired: 2/5/2014 8:44:53 AM
Detector: Ge12 S/N10034336
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 62     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      1. 13      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      1. 78      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 63      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00      1. 14      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 90   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 64   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      2. 05      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00      0. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 12_20140205002_BG                                                             
Acquired: 2/5/2014 9:14:21 AM
Detector: Ge12 S/N10034336
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.16      1.95      2.02      2.13      2.29      2.36    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 14_20140205001_BG                                                             
Acquired: 2/5/2014 8:21:48 AM
Detector: Ge14 SN/11080670
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.91      1.75      1.80      1.84      2.01      2.06    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 14_20140205002_QCAsLeft                                                       
Acquired: 2/5/2014 9:32:48 AM
Detector: Ge14 SN/11080670
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 62     59.79     60.04    PASS      
FWHM               0.76      0.00      0.00      0. 77      1.86      1.96    PASS      
ActivityDiff     671.90     -5.00     -4.00     -0. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.35      0.00      0.00      1. 33      3.05      3.15    PASS      
ActivityDiff     628.85     -5.00     -4.00      0. 68      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 58   1333.01   1333.26    PASS      
FWHM               1.91      0.00      0.00      1. 89      4.11      4.21    PASS      
ActivityDiff    1224.59     -5.00     -4.00     -1. 62      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 15_20140205001_BG                                                             
Acquired: 2/5/2014 8:22:48 AM
Detector: Ge15 SN/11012216
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.72      1.60      1.64      1.68      1.80      1.84    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Jody Watson
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 15_20140205002_QCAsLeft                                                       
Acquired: 2/5/2014 9:33:32 AM
Detector: Ge15 SN/11012216
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 57     59.79     60.04    PASS      
FWHM               0.95      0.00      0.00      1. 01      2.05      2.15    PASS      
ActivityDiff     670.56     -5.00     -4.00      2. 78      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.51      0.00      0.00      1. 60      3.21      3.31    PASS      
ActivityDiff     668.76     -5.00     -4.00      1. 99      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 44   1333.01   1333.26    PASS      
FWHM               1.99      0.00      0.00      1. 99      4.19      4.29    PASS      
ActivityDiff    1277.79     -5.00     -4.00      2. 97      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Jody Watson         Reviewer: Jody Watson
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Ge03_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard  Tuna Can_00003

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 15038 100.7

Am-241 2037 418 0.3590 1163 1231.1 105.8

Cd-109 2881 591 0.0361 16363 16045 98.1

Co-57 1511 310 0.8560 362 348.66 96.3

Ce-139 2139 439 0.7990 549 542.18 98.8

Hg-203 4651 954 0.8146 1171 1190.9 101.7

Sn-113 3015 618 0.6400 966 974.14 100.9

Cs-137 1938 397 0.8510 467 465.73 99.7

Y-88 7264 1489 0.9370 1589 1562.9 98.3

Co-60 3580 734 0.9997 734 732.25 99.7

Co-60 3581 734 0.9999 734 726.4 98.9

Y-88 7690 1577 0.9920 1589 1616.3 101.7

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Page 854 of 1127



Calibration Data from file:    3_Soil_TunaCan.Clb
       Energy Calibration Date: 3/28/2012  Time: 11:26:42 AM
   Efficiency Calibration Date: 3/28/2012  Time: 11:26:55 AM

Calibration Description:
  3_Soil_TunaCan_90099_032712
  

Energy Calibration Fit
    Energy =   0.1475 +0.249738*Channel +3.68165e-008*Channel**2
 FWHM (ch) =   3.1011 +0.001004*Channel -1.23886e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.95       46.54    46.59 -0.10%      0.82     0.82    0.35%
  237.88       59.54    59.56 -0.03%      0.81     0.83   -2.35%
  351.51       88.03    87.94  0.11%      0.85     0.86   -1.11%
  487.69      122.06   121.95  0.09%      0.89     0.90   -0.30%
  663.54      165.85   165.87 -0.01%      0.96     0.94    1.71%
 1117.25      279.17   279.21 -0.02%      1.06     1.05    1.21%
 1567.81      391.69   391.78 -0.02%      1.16     1.16   -0.08%
 2647.99      661.66   661.71 -0.01%      1.42     1.42   -0.09%
 3593.39      898.02   898.03 -0.00%      1.68     1.64    2.32%
 4693.77     1173.24  1173.17  0.01%      1.85     1.89   -1.87%
 5330.55     1332.50  1332.44  0.00%      2.01     2.03   -0.79%
 7343.39     1836.01  1836.06 -0.00%      2.47     2.45    0.53%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.6409 %
    Ln(Eff) =  -0.6102  -0.364228*Ln(Eng) -0.028954*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2945 %
    Ln(Eff) = -25.2514  +9.446449*Ln(Eng)  -1.00597*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.1302E-002  2.2144E-002    -3.95%
    59.54  3.3461E-002  3.1823E-002     4.89%
    88.03  4.3165E-002  4.4041E-002    -2.03%
   122.06  4.3938E-002  4.5635E-002    -3.86%
   165.85  ============== Knee ==============
   165.85  3.9111E-002  3.9630E-002    -1.33%
   279.17  2.8374E-002  2.7881E-002     1.74%
   391.69  2.2192E-002  2.1995E-002     0.89%
   661.66  1.5033E-002  1.5039E-002    -0.04%
   898.02  1.1768E-002  1.1963E-002    -1.66%
  1173.24  9.7156E-003  9.7485E-003    -0.34%
  1332.50  8.7374E-003  8.8303E-003    -1.06%
  1836.01  6.9703E-003  6.8546E-003     1.66%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
                                                                                 
 Sample description                                             
      3_TunaCan_90099_32712                                           
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan_20120996.An1

 Acquisition information
        Start time:                 3/27/2012 6:49:29 PM    
        Live time:               3600
        Real time:               3659
        Dead time:                  1.62 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0476

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.59    50574.   0.65   0.82  2.218E-02    46.54   4.250  1.504E+04 Pb210 
    59.56    50333.   0.68   0.81  3.183E-02    59.54  35.700  1.231E+03 AM241 
    70.80     1766.   9.08   0.85  3.816E-02
    72.87     3614.   4.56   0.85  3.911E-02
    74.96     1613.   9.70   0.85  3.999E-02
    87.94    80693.   0.50   0.85  4.402E-02    88.03   3.610  1.605E+04 CD109 
   121.95    39343.   0.74   0.89  4.564E-02   122.06  85.600  3.487E+02 CO57  
   136.41     4721.   3.34   0.95  4.398E-02
   165.87    40014.   0.68   0.96  3.963E-02   165.85  79.900  5.422E+02 Ce139 
   255.13     1516.   9.66   0.98  2.966E-02
   279.21    26998.   0.85   1.06  2.788E-02   279.17  81.500  1.191E+03 Hg203 
   391.78    29352.   0.72   1.16  2.199E-02   391.69  64.000  9.741E+02 SN113 
   661.71    21369.   0.89   1.42  1.504E-02   661.66  85.210  4.657E+02 CS137 
   898.02    35979.   0.66   1.68  1.196E-02   898.02  93.700  1.563E+03 Y898  
  1173.16    24887.   0.79   1.85  9.749E-03  1173.24  99.900  7.323E+02 Co1173
  1332.44    22381.   0.80   2.01  8.831E-03  1332.50  99.982  7.264E+02 Co1332
  1836.03    22571.   0.73   2.47  6.855E-03  1836.01  99.200  1.616E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   282.89    70.78     11968.      1765. 4.626E+04    9.08   0.845  -       D
   291.19    72.85     11762.      3610. 9.232E+04    4.56   0.847  -       D
   299.57    74.94     11439.      1606. 4.017E+04    9.74   0.849  -       D
   545.58   136.41      6353.      4721. 1.073E+05    3.34   0.952  -        
�
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  1020.86   255.13      4778.      1516. 5.109E+04    9.66   0.975  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.95    46.59     15712.     50574.    14.048     0.65   0.824 
 AM-241    237.88    59.56     16997.     50333.    13.981     0.68   0.815 
 CD-109    351.51    87.94     18663.     80693.    22.415     0.50   0.853 
 CO-57     487.69   121.95     10697.     39343.    10.929     0.74   0.893 
 Ce-139    663.54   165.87      7740.     40014.    11.115     0.68   0.956 
 Hg-203   1117.25   279.21      5084.     26998.     7.499     0.85   1.064 
 SN-113   1567.81   391.78      3251.     29352.     8.153     0.72   1.160 
 CS-137   2647.99   661.71      2996.     21369.     5.936     0.89   1.417 
 Y-898    3593.36   898.02      2796.     35979.     9.994     0.66   1.677 
 Co-1173  4693.73  1173.16      1727.     24887.     6.913     0.79   1.854 
 Co-1332  5330.55  1332.44      1300.     22381.     6.217     0.80   2.010 
 Y-1836   7343.29  1836.03       413.     22571.     6.270     0.73   2.474 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.5038E+04                                      8.15E+03             
                            46.54 1.504E+04  (  1.745E+02 6.50E-01 4.25E+00 G  
 
AM-241       1.2311E+03                                      1.58E+05             
                            59.54 1.231E+03  (  1.493E+01 6.75E-01 3.57E+01 G  
 
CD-109       1.6045E+04                                      4.63E+02             
                            88.03 1.605E+04  (  1.271E+02 4.98E-01 3.61E+00 G  
 
CO-57        3.4866E+02                                      2.72E+02             
                           122.06 3.487E+02  (  4.295E+00 7.36E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4218E+02                                      1.38E+02             
                           165.85 5.422E+02  (  5.592E+00 6.78E-01 7.99E+01 G  
 
Hg-203       1.1909E+03                                      4.66E+01             
                           279.17 1.191E+03  (  1.478E+01 8.48E-01 8.15E+01 G  
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SN-113       9.7414E+02                                      1.15E+02             
                           391.69 9.741E+02  (  8.908E+00 7.23E-01 6.40E+01 G  
 
CS-137       4.6573E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.618E+00 8.92E-01 8.52E+01 G  
 
Y-898        1.5629E+03                                      1.07E+02             
                           898.02 1.563E+03  (  1.082E+01 6.55E-01 9.37E+01 G  
 
Co-1173      7.3225E+02                                      1.93E+03             
                          1173.24 7.323E+02  (  5.778E+00 7.93E-01 9.99E+01 G  
 
Co-1332      7.2640E+02                                      1.93E+03             
                          1332.50 7.264E+02  (  5.541E+00 8.01E-01 1.00E+02 G  
 
Y-1836       1.6163E+03                                      1.07E+02             
                          1836.01 1.616E+03  (  6.976E+00 7.29E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
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 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4927E+04    1.5038E+04    6.504E-01%                1.74E+02
 AM-241       1.2307E+03    1.2311E+03    6.752E-01%                1.49E+01
 CD-109       1.4098E+04    1.6045E+04    4.981E-01%                1.27E+02
 CO-57        2.7976E+02    3.4866E+02    7.363E-01%                4.30E+00
 Ce-139       3.5103E+02    5.4218E+02    6.778E-01%                5.59E+00
 Hg-203       3.3004E+02    1.1909E+03    8.480E-01%                1.48E+01
 SN-113       5.7920E+02    9.7414E+02    7.232E-01%                8.91E+00
 CS-137       4.6320E+02    4.6573E+02    8.922E-01%                5.62E+00
 Y-898        8.9159E+02    1.5629E+03    6.551E-01%                1.08E+01
 Co-1173      7.0984E+02    7.3225E+02    7.934E-01%                5.78E+00
 Co-1332      7.0417E+02    7.2640E+02    8.009E-01%                5.54E+00
 Y-1836       9.2205E+02    1.6163E+03    7.286E-01%                6.98E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.1 to  2000.4 keV)     3.549E+04  Bq            
 Total Decayed Activity (   77.1 to  2000.4 keV) 4.0473316E+04  Bq 
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Ge04_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge4

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard  Tuna Can_00003

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14534 97.4

Am-241 2037 418 0.3590 1163 1211.4 104.1

Cd-109 2881 591 0.0361 16363 16123 98.5

Co-57 1511 310 0.8560 362 353.51 97.7

Ce-139 2139 439 0.7990 549 541.9 98.7

Hg-203 4651 954 0.8146 1171 1197.5 102.3

Sn-113 3015 618 0.6400 966 965.83 100.0

Cs-137 1938 397 0.8510 467 464.8 99.5

Y-88 7264 1489 0.9370 1589 1568.4 98.7

Co-60 3580 734 0.9997 734 732.09 99.7

Co-60 3581 734 0.9999 734 730.52 99.5

Y-88 7690 1577 0.9920 1589 1608.9 101.2

Reviewed By: Jody Watson

Date: 3/30/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Page 861 of 1127



Calibration Data from file:    4_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 1:19:28 PM
   Efficiency Calibration Date: 4/2/2012  Time: 1:19:41 PM

Calibration Description:
  4_Soil_TunaCan_90099_033012
  

Energy Calibration Fit
    Energy =   0.0841 +0.250111*Channel -2.82165e-008*Channel**2
 FWHM (ch) =   2.9699 +0.000905*Channel -1.12861e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.86       46.54    46.57 -0.06%      0.77     0.78   -2.05%
  237.99       59.54    59.61 -0.11%      0.77     0.80   -2.87%
  352.07       88.03    88.14 -0.12%      0.80     0.82   -3.00%
  487.89      122.06   122.10 -0.04%      0.85     0.85   -0.79%
  662.68      165.85   165.81  0.02%      0.92     0.89    2.85%
 1115.49      279.17   279.05  0.04%      1.04     0.99    4.71%
 1565.30      391.69   391.51  0.04%      1.10     1.09    0.87%
 2645.59      661.66   661.58  0.01%      1.34     1.32    1.45%
 3591.88      898.02   898.09 -0.01%      1.50     1.52   -1.26%
 4693.38     1173.24  1173.33 -0.01%      1.74     1.74    0.11%
 5330.90     1332.50  1332.60 -0.01%      1.83     1.87   -2.11%
 7346.21     1836.01  1835.93  0.00%      2.27     2.25    0.88%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7786 %
    Ln(Eff) =  -0.3984  -0.574628*Ln(Eng) -0.0204644*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 0.8003 %
    Ln(Eff) = -25.4679  +9.285295*Ln(Eng) -0.990443*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.1765E-002  1.2076E-002    -2.64%
    59.54  1.7788E-002  1.7193E-002     3.35%
    88.03  2.3178E-002  2.3534E-002    -1.53%
   122.06  2.3675E-002  2.4250E-002    -2.43%
   165.85  ============== Knee ==============
   165.85  2.0578E-002  2.0860E-002    -1.37%
   279.17  1.4119E-002  1.3792E-002     2.32%
   391.69  1.0481E-002  1.0476E-002     0.05%
   661.66  6.7648E-003  6.7809E-003    -0.24%
   898.02  5.1688E-003  5.2356E-003    -1.29%
  1173.24  4.1471E-003  4.1620E-003    -0.36%
  1332.50  3.7091E-003  3.7274E-003    -0.49%
  1836.01  2.8499E-003  2.8152E-003     1.22%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  4/2/2012 2:16:12 PM     Page  1
 TestAmerica                     Spectrum name: 4_TunaCan_20120147.An1           
                                                                                 
 Sample description                                             
      4_TunaCan_90099_033012                                          
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det4\4_TunaCan_20120147.An1

 Acquisition information
        Start time:                 3/30/2012 1:58:17 PM    
        Live time:               7200
        Real time:               7338
        Dead time:                  1.88 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               4/2/2012 1:19:28 PM     
             Zero offset:           0.084 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.822E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM     
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.16keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�

      ORTEC g v - i (1087) Env32  G53W4.25  4/2/2012 2:16:12 PM     Page  2
 TestAmerica                     Spectrum name: 4_TunaCan_20120147.An1           

Page 1

Page 863 of 1127



4_TunaCan_20120147
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0727

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.57    53301.   0.71   0.77  1.209E-02    46.54   4.250  1.453E+04 Pb210 
    59.61    53514.   0.70   0.77  1.722E-02    59.54  35.700  1.211E+03 AM241 
    72.99     2672.   6.56   0.81  2.103E-02
    88.14    86292.   0.46   0.80  2.355E-02    88.03   3.610  1.612E+04 CD109 
   122.10    42094.   0.74   0.85  2.425E-02   122.06  85.600  3.535E+02 CO57  
   136.52     5015.   4.27   0.87  2.334E-02
   165.81    41514.   0.70   0.92  2.058E-02   165.85  79.900  5.419E+02 Ce139 
   254.94     1501.   9.38   0.88  1.484E-02
   279.05    25767.   0.82   1.04  1.380E-02   279.17  81.500  1.198E+03 Hg203 
   391.51    27259.   0.80   1.10  1.048E-02   391.69  64.000  9.658E+02 SN113 
   661.58    19228.   1.08   1.34  6.782E-03   661.66  85.210  4.648E+02 CS137 
   898.08    31032.   0.70   1.50  5.235E-03   898.02  93.700  1.568E+03 Y898  
  1173.32    21224.   0.86   1.74  4.162E-03  1173.24  99.900  7.321E+02 Co1173
  1332.60    18983.   0.84   1.83  3.727E-03  1332.50  99.982  7.305E+02 Co1332
  1835.92    18122.   0.77   2.27  2.815E-03  1836.01  99.200  1.609E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.55    73.00     15410.      2435. 1.158E+05    9.06   0.811  -       D
   545.54   136.52     10631.      5015. 2.149E+05    4.27   0.869  -        
  1019.10   254.94      4774.      1501. 1.012E+05    9.38   0.884  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
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   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     22518.     53301.     7.403     0.71   0.769 
 AM-241    237.99    59.61     21765.     53514.     7.432     0.70   0.774 
 CD-109    352.07    88.14     19168.     86292.    11.985     0.46   0.798 
 CO-57     487.89   122.10     12939.     42094.     5.846     0.74   0.846 
 Ce-139    662.68   165.81      9873.     41514.     5.766     0.70   0.918 
 Hg-203   1115.49   279.05      4611.     25767.     3.579     0.82   1.041 
 SN-113   1565.30   391.51      4016.     27259.     3.786     0.80   1.099 
 CS-137   2645.59   661.58      4040.     19228.     2.671     1.08   1.341 
 Y-898    3591.86   898.08      2594.     31032.     4.310     0.70   1.500 
 Co-1173  4693.36  1173.32      1627.     21224.     2.948     0.86   1.745 
 Co-1332  5330.90  1332.60       968.     18983.     2.636     0.84   1.828 
 Y-1836   7346.17  1835.92       184.     18122.     2.517     0.77   2.271 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4534E+04                                      8.15E+03             
                            46.54 1.453E+04  (  1.914E+02 7.10E-01 4.25E+00 G  
 
AM-241       1.2114E+03                                      1.58E+05             
                            59.54 1.211E+03  (  1.562E+01 7.01E-01 3.57E+01 G  
 
CD-109       1.6123E+04                                      4.63E+02             
                            88.03 1.612E+04  (  1.210E+02 4.63E-01 3.61E+00 G  
 
CO-57        3.5351E+02                                      2.72E+02             
                           122.06 3.535E+02  (  4.474E+00 7.36E-01 8.56E+01 G  
�

      ORTEC g v - i (1087) Env32  G53W4.25  4/2/2012 2:16:12 PM     Page  4
 TestAmerica                     Spectrum name: 4_TunaCan_20120147.An1           
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4190E+02                                      1.38E+02             
                           165.85 5.419E+02  (  6.080E+00 6.99E-01 7.99E+01 G  
 
Hg-203       1.1975E+03                                      4.66E+01             
                           279.17 1.198E+03  (  1.483E+01 8.16E-01 8.15E+01 G  
 
SN-113       9.6583E+02                                      1.15E+02             
                           391.69 9.658E+02  (  1.056E+01 7.98E-01 6.40E+01 G  
 
CS-137       4.6480E+02                                      1.10E+04             
                           661.66 4.648E+02  (  7.225E+00 1.08E+00 8.52E+01 G  
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Y-898        1.5684E+03                                      1.07E+02             
                           898.02 1.568E+03  (  1.213E+01 6.99E-01 9.37E+01 G  
 
Co-1173      7.3209E+02                                      1.93E+03             
                          1173.24 7.321E+02  (  6.576E+00 8.65E-01 9.99E+01 G  
 
Co-1332      7.3052E+02                                      1.93E+03             
                          1332.50 7.305E+02  (  5.685E+00 8.43E-01 1.00E+02 G  
 
Y-1836       1.6089E+03                                      1.07E+02             
                          1836.01 1.609E+03  (  5.860E+00 7.72E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4424E+04    1.4534E+04    7.104E-01%                1.91E+02
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 AM-241       1.2109E+03    1.2114E+03    7.006E-01%                1.56E+01
 CD-109       1.4107E+04    1.6123E+04    4.632E-01%                1.21E+02
 CO-57        2.8164E+02    3.5351E+02    7.361E-01%                4.47E+00
 Ce-139       3.4594E+02    5.4190E+02    6.994E-01%                6.08E+00
 Hg-203       3.1837E+02    1.1975E+03    8.160E-01%                1.48E+01
 SN-113       5.6466E+02    9.6583E+02    7.982E-01%                1.06E+01
 CS-137       4.6220E+02    4.6480E+02    1.084E+00%                7.23E+00
 Y-898        8.7856E+02    1.5684E+03    6.988E-01%                1.21E+01
 Co-1173      7.0897E+02    7.3209E+02    8.649E-01%                6.58E+00
 Co-1332      7.0745E+02    7.3052E+02    8.429E-01%                5.68E+00
 Y-1836       9.0125E+02    1.6089E+03    7.719E-01%                5.86E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.2 keV)     3.491E+04  Bq            
 Total Decayed Activity (   37.6 to  1999.2 keV) 4.0031488E+04  Bq 
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Ge05_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14353 96.2

Am-241 2037 418 0.3590 1163 1230.2 105.7

Cd-109 2881 591 0.0361 16363 16101 98.4

Co-57 1511 310 0.8560 362 347.72 96.1

Ce-139 2139 439 0.7990 549 538.4 98.1

Hg-203 4651 954 0.8146 1171 1208.4 103.2

Sn-113 3015 618 0.6400 966 972.07 100.6

Cs-137 1938 397 0.8510 467 462.35 99.0

Y-88 7264 1489 0.9370 1589 1559.3 98.1

Co-60 3580 734 0.9997 734 722.51 98.4

Co-60 3581 734 0.9999 734 739.67 100.7

Y-88 7690 1577 0.9920 1589 1613.8 101.5

Reviewed By: Jody Watson

Date:   

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    5_Soil_TunaCan.Clb
       Energy Calibration Date: 3/27/2012  Time: 5:20:02 PM
   Efficiency Calibration Date: 3/27/2012  Time: 5:20:37 PM

Calibration Description:
  5_Soil_TunaCan_90099_032612
  

Energy Calibration Fit
    Energy =   0.1351 +0.249831*Channel +2.72022e-008*Channel**2
 FWHM (ch) =   2.8138 +0.001050*Channel -2.57606e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.61 -0.15%      0.74     0.75   -1.17%
  237.86       59.54    59.56 -0.04%      0.74     0.77   -4.07%
  351.46       88.03    87.95  0.10%      0.80     0.79    1.28%
  487.52      122.06   121.94  0.10%      0.85     0.83    2.66%
  663.26      165.85   165.85  0.00%      0.88     0.87    0.98%
 1116.90      279.17   279.20 -0.01%      0.97     0.99   -2.35%
 1567.36      391.69   391.78 -0.02%      1.12     1.10    1.78%
 2647.45      661.66   661.74 -0.01%      1.38     1.35    1.91%
 3592.51      898.02   898.01  0.00%      1.55     1.56   -1.11%
 4692.96     1173.24  1173.18  0.00%      1.77     1.79   -1.18%
 5329.72     1332.50  1332.44  0.00%      1.93     1.92    0.31%
 7342.77     1836.01  1836.05 -0.00%      2.29     2.29    0.24%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.8682 %
    Ln(Eff) =   0.6466  -0.783045*Ln(Eng) -0.0041175*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4296 %
    Ln(Eff) = -24.6225  +9.075211*Ln(Eng) -0.966442*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.7205E-002  1.7882E-002    -3.93%
    59.54  2.6619E-002  2.5335E-002     4.82%
    88.03  3.4045E-002  3.4617E-002    -1.68%
   122.06  3.4394E-002  3.5819E-002    -4.15%
   165.85  ============== Knee ==============
   165.85  3.0704E-002  3.1331E-002    -2.04%
   279.17  2.1030E-002  2.0365E-002     3.17%
   391.69  1.5475E-002  1.5370E-002     0.68%
   661.66  9.8486E-003  9.9244E-003    -0.77%
   898.02  7.5404E-003  7.6837E-003    -1.90%
  1173.24  6.0360E-003  6.1381E-003    -1.69%
  1332.50  5.5560E-003  5.5144E-003     0.75%
  1836.01  4.2722E-003  4.2078E-003     1.51%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
                                                                                 
 Sample description                                             
      5_TunaCan_90099_032612                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan_20120810.An1

 Acquisition information
        Start time:                 3/26/2012 3:05:42 PM    
        Live time:               3600
        Real time:               3652
        Dead time:                  1.44 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0527

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.61    38986.   0.74   0.74  1.793E-02    46.54   4.250  1.435E+04 Pb210 
    59.56    40041.   0.74   0.74  2.535E-02    59.54  35.700  1.230E+03 AM241 
    70.85     1493.   9.22   0.78  3.019E-02
    72.87     2354.   5.96   0.78  3.089E-02
    87.95    63754.   0.53   0.80  3.460E-02    88.03   3.610  1.610E+04 CD109 
   121.94    30888.   0.76   0.85  3.583E-02   122.06  85.600  3.477E+02 CO57  
   136.41     3768.   3.80   0.89  3.457E-02
   165.85    31597.   0.74   0.88  3.066E-02   165.85  79.900  5.384E+02 Ce139 
   279.20    20358.   0.87   0.97  2.036E-02   279.17  81.500  1.208E+03 Hg203 
   391.78    20611.   0.93   1.12  1.537E-02   391.69  64.000  9.721E+02 SN113 
   661.74    14000.   1.10   1.38  9.923E-03   661.66  85.210  4.623E+02 CS137 
   898.01    23228.   0.82   1.55  7.684E-03   898.02  93.700  1.559E+03 Y898  
  1173.18    15468.   0.93   1.77  6.138E-03  1173.24  99.900  7.225E+02 Co1173
  1332.44    14238.   0.98   1.93  5.515E-03  1332.50  99.982  7.397E+02 Co1332
  1836.04    13938.   0.87   2.30  4.208E-03  1836.01  99.200  1.614E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.16    72.88      8722.      2253. 7.295E+04    7.09   0.801  -        
   545.44   136.41      5274.      3768. 1.090E+05    3.80   0.888  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     12895.     38986.    10.829     0.74   0.743 
 AM-241    237.86    59.56     13293.     40041.    11.122     0.74   0.735 
 CD-109    351.46    87.95     12894.     63754.    17.710     0.53   0.805 
 CO-57     487.52   121.94      6935.     30888.     8.580     0.76   0.852 
 Ce-139    663.26   165.85      5616.     31597.     8.777     0.74   0.883 
 Hg-203   1116.90   279.20      2848.     20358.     5.655     0.87   0.966 
 SN-113   1567.36   391.78      3046.     20611.     5.725     0.93   1.119 
 CS-137   2647.45   661.74      1982.     14000.     3.889     1.10   1.380 
 Y-898    3592.51   898.01      1944.     23228.     6.452     0.82   1.547 
 Co-1173  4692.96  1173.18       847.     15468.     4.297     0.93   1.774 
 Co-1332  5329.75  1332.44       693.     14238.     3.955     0.98   1.927 
 Y-1836   7342.72  1836.04       102.     13938.     3.872     0.87   2.295 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4353E+04                                      8.15E+03             
                            46.54 1.435E+04  (  1.958E+02 7.44E-01 4.25E+00 G  
 
AM-241       1.2302E+03                                      1.58E+05             
                            59.54 1.230E+03  (  1.659E+01 7.44E-01 3.57E+01 G  
 
CD-109       1.6101E+04                                      4.63E+02             
                            88.03 1.610E+04  (  1.343E+02 5.28E-01 3.61E+00 G  
 
CO-57        3.4772E+02                                      2.72E+02             
                           122.06 3.477E+02  (  4.399E+00 7.60E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3840E+02                                      1.38E+02             
                           165.85 5.384E+02  (  5.997E+00 7.36E-01 7.99E+01 G  
 
Hg-203       1.2084E+03                                      4.66E+01             
                           279.17 1.208E+03  (  1.492E+01 8.69E-01 8.15E+01 G  
 
SN-113       9.7207E+02                                      1.15E+02             
                           391.69 9.721E+02  (  1.226E+01 9.31E-01 6.40E+01 G  
 
CS-137       4.6235E+02                                      1.10E+04             
                           661.66 4.623E+02  (  6.941E+00 1.10E+00 8.52E+01 G  
 

Page 3

Page 872 of 1127



5_TunaCan_20120810
Y-898        1.5593E+03                                      1.07E+02             
                           898.02 1.559E+03  (  1.397E+01 8.19E-01 9.37E+01 G  
 
Co-1173      7.2251E+02                                      1.93E+03             
                          1173.24 7.225E+02  (  6.463E+00 9.30E-01 9.99E+01 G  
 
Co-1332      7.3967E+02                                      1.93E+03             
                          1332.50 7.397E+02  (  6.515E+00 9.82E-01 1.00E+02 G  
 
Y-1836       1.6138E+03                                      1.07E+02             
                          1836.01 1.614E+03  (  5.776E+00 8.71E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4250E+04    1.4353E+04    7.439E-01%                1.96E+02
 AM-241       1.2297E+03    1.2302E+03    7.442E-01%                1.66E+01
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 CD-109       1.4172E+04    1.6101E+04    5.277E-01%                1.34E+02
 CO-57        2.7983E+02    3.4772E+02    7.604E-01%                4.40E+00
 Ce-139       3.5061E+02    5.3840E+02    7.359E-01%                6.00E+00
 Hg-203       3.4071E+02    1.2084E+03    8.687E-01%                1.49E+01
 SN-113       5.8200E+02    9.7207E+02    9.315E-01%                1.23E+01
 CS-137       4.5987E+02    4.6235E+02    1.097E+00%                6.94E+00
 Y-898        8.9620E+02    1.5593E+03    8.189E-01%                1.40E+01
 Co-1173      7.0069E+02    7.2251E+02    9.300E-01%                6.46E+00
 Co-1332      7.1733E+02    7.3967E+02    9.821E-01%                6.52E+00
 Y-1836       9.2756E+02    1.6138E+03    8.711E-01%                5.78E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.5 keV)     3.491E+04  Bq            
 Total Decayed Activity (   37.6 to  2000.5 keV) 3.9848164E+04  Bq 
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Ge07_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge7

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14476 97.0

Am-241 2037 418 0.3590 1163 1204 103.5

Cd-109 2881 591 0.0361 16363 15627 95.5

Co-57 1511 310 0.8560 362 333.22 92.1

Ce-139 2139 439 0.7990 549 525.97 95.8

Hg-203 4651 954 0.8146 1171 1184 101.1

Sn-113 3015 618 0.6400 966 971.76 100.6

Cs-137 1938 397 0.8510 467 459.06 98.3

Y-88 7264 1489 0.9370 1589 1533.3 96.5

Co-60 3580 734 0.9997 734 714.63 97.3

Co-60 3581 734 0.9999 734 712.34 97.0

Y-88 7690 1577 0.9920 1589 1603.8 100.9

Reviewed By: Rachael Schneider

Date: 3/30/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    7_Soil_TunaCan.Clb
       Energy Calibration Date: 3/16/2012  Time: 11:44:50 AM
   Efficiency Calibration Date: 3/16/2012  Time: 11:45:14 AM

Calibration Description:
  7_TunaCan_90099_032712
  

Energy Calibration Fit
    Energy =   0.1533 +0.249954*Channel +6.71576e-009*Channel**2
 FWHM (ch) =   3.2969 +0.001030*Channel -2.25091e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.73       46.54    46.58 -0.08%      0.86     0.87   -1.80%
  237.72       59.54    59.57 -0.06%      0.86     0.88   -3.29%
  351.56       88.03    88.03  0.00%      0.91     0.91   -0.17%
  487.42      122.06   121.99  0.06%      0.97     0.95    2.36%
  662.55      165.85   165.76  0.05%      1.00     0.99    1.26%
 1116.52      279.17   279.24 -0.03%      1.13     1.10    1.85%
 1566.54      391.69   391.73 -0.01%      1.21     1.21   -0.23%
 2646.25      661.66   661.64  0.00%      1.47     1.47    0.54%
 3591.85      898.02   898.04 -0.00%      1.66     1.68   -1.15%
 4692.53     1173.24  1173.22  0.00%      1.92     1.91    0.69%
 5329.58     1332.50  1332.49  0.00%      2.02     2.04   -0.87%
 7343.37     1836.01  1836.02 -0.00%      2.42     2.41    0.28%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.8690 %
    Ln(Eff) =   0.6717  -0.616654*Ln(Eng) -0.0206592*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4845 %
    Ln(Eff) = -26.8969 +10.195443*Ln(Eng)  -1.08167*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.3732E-002  2.4829E-002    -4.62%
    59.54  3.9252E-002  3.7016E-002     5.70%
    88.03  5.1999E-002  5.3285E-002    -2.47%
   122.06  5.3679E-002  5.6057E-002    -4.43%
   165.85  ============== Knee ==============
   165.85  4.7932E-002  4.8811E-002    -1.83%
   279.17  3.2322E-002  3.1541E-002     2.42%
   391.69  2.3837E-002  2.3601E-002     0.99%
   661.66  1.4947E-002  1.4924E-002     0.15%
   898.02  1.1205E-002  1.1367E-002    -1.45%
  1173.24  8.8255E-003  8.9287E-003    -1.17%
  1332.50  7.7833E-003  7.9508E-003    -2.15%
  1836.01  6.0876E-003  5.9192E-003     2.77%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14941.00    635.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    967.19    619.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    467.08    398.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1590.20   1490.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    735.15    735.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1590.70   1578.00  4.00% 1/1/2012 11:00:00 AM
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 Sample description                                             
      7_TunaCan_90099_032712                                          
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det7\7_TunaCan_20120477.An1

 Acquisition information
        Start time:                 3/27/2012 8:10:49 AM    
        Live time:               3600
        Real time:               3715
        Dead time:                  3.10 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               3/16/2012 11:44:50 AM   
             Zero offset:           0.153 keV
             Gain:                  0.250 keV/channel
             Quadratic:             6.716E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.65keV )
        Stop channel:            8000 (  2000.21keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0400

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.66    52598.   0.54   0.87  2.490E-02    46.54   4.250  1.395E+04 Pb210 
    59.64    58184.   0.50   0.89  3.708E-02    59.54  35.700  1.224E+03 AM241 
    70.93     1868.   9.60   0.90  4.538E-02
    72.96     3229.   5.67   0.90  4.661E-02
    88.06    95147.   0.46   0.91  5.329E-02    88.03   3.610  1.563E+04 CD109 
   122.04    46240.   0.70   0.95  5.606E-02   122.06  85.600  3.332E+02 CO57  
   136.43     6148.   3.40   1.00  5.410E-02
   165.80    47918.   0.58   0.99  4.766E-02   165.85  79.900  5.260E+02 Ce139 
   255.23     1782.   8.27   1.02  3.403E-02
   279.27    30567.   0.78   1.11  3.153E-02   279.17  81.500  1.184E+03 Hg203 
   391.77    31501.   0.73   1.24  2.360E-02   391.69  64.000  9.718E+02 SN113 
   661.67    20902.   1.02   1.43  1.492E-02   661.66  85.210  4.591E+02 CS137 
   898.07    33634.   0.68   1.72  1.137E-02   898.02  93.700  1.533E+03 Y898  
  1173.22    22249.   0.82   1.83  8.929E-03  1173.24  99.900  7.146E+02 Co1173
  1332.51    19765.   0.86   2.01  7.951E-03  1332.50  99.982  7.123E+02 Co1332
  1836.02    19396.   0.75   2.29  5.919E-03  1836.01  99.200  1.604E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   283.17    70.91     15144.      1868. 4.115E+04    9.60   0.897  -       D
   291.33    72.95     14896.      3480. 7.465E+04    5.24   0.899  -       D
   545.21   136.43      9784.      6148. 1.136E+05    3.40   0.998  -        
  1020.45   255.23      4983.      1782. 5.236E+04    8.27   1.023  -      s 
�
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   s - Peak fails shape tests.
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   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.87    46.61     18530.     54592.    15.164     0.65   0.868 
 AM-241    237.89    59.61     19476.     57256.    15.904     0.63   0.866 
 CD-109    351.70    88.06     21297.     95147.    26.430     0.46   0.908 
 CO-57     487.61   122.04     13523.     46240.    12.844     0.70   0.951 
 Ce-139    662.71   165.80      7939.     47918.    13.311     0.58   0.988 
 Hg-203   1116.64   279.27      5566.     30567.     8.491     0.78   1.106 
 SN-113   1566.68   391.77      4117.     31501.     8.750     0.73   1.235 
 CS-137   2646.35   661.67      3968.     20902.     5.806     1.02   1.431 
 Y-898    3591.97   898.07      2871.     33634.     9.343     0.68   1.723 
 Co-1173  4692.55  1173.22      1501.     22249.     6.180     0.82   1.826 
 Co-1332  5329.63  1332.51      1302.     19765.     5.490     0.86   2.006 
 Y-1836   7343.38  1836.02       196.     19396.     5.388     0.75   2.293 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4476E+04                                      8.15E+03             
                            46.54 1.448E+04  (  1.689E+02 6.49E-01 4.25E+00 G  
 
AM-241       1.2040E+03                                      1.58E+05             
                            59.54 1.204E+03  (  1.373E+01 6.34E-01 3.57E+01 G  
 
CD-109       1.5627E+04                                      4.63E+02             
                            88.03 1.563E+04  (  1.121E+02 4.55E-01 3.61E+00 G  
 
CO-57        3.3322E+02                                      2.72E+02             
                           122.06 3.332E+02  (  3.925E+00 7.00E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.2597E+02                                      1.38E+02             
                           165.85 5.260E+02  (  4.587E+00 5.84E-01 7.99E+01 G  
 
Hg-203       1.1840E+03                                      4.66E+01             
                           279.17 1.184E+03  (  1.357E+01 7.84E-01 8.15E+01 G  
 
SN-113       9.7176E+02                                      1.15E+02             
                           391.69 9.718E+02  (  9.307E+00 7.29E-01 6.40E+01 G  
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CS-137       4.5906E+02                                      1.10E+04             
                           661.66 4.591E+02  (  6.506E+00 1.02E+00 8.52E+01 G  
 
Y-898        1.5333E+03                                      1.07E+02             
                           898.02 1.533E+03  (  1.151E+01 6.80E-01 9.37E+01 G  
 
Co-1173      7.1463E+02                                      1.93E+03             
                          1173.24 7.146E+02  (  5.886E+00 8.20E-01 9.99E+01 G  
 
Co-1332      7.1234E+02                                      1.93E+03             
                          1332.50 7.123E+02  (  6.158E+00 8.60E-01 1.00E+02 G  
 
Y-1836       1.6038E+03                                      1.07E+02             
                          1836.01 1.604E+03  (  5.619E+00 7.46E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
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 _____________________________________________________________________________
 Pb-210       1.4371E+04    1.4476E+04    6.492E-01%                1.69E+02
 AM-241       1.2035E+03    1.2040E+03    6.343E-01%                1.37E+01
 CD-109       1.3740E+04    1.5627E+04    4.550E-01%                1.12E+02
 CO-57        2.6768E+02    3.3322E+02    7.002E-01%                3.92E+00
 Ce-139       3.4130E+02    5.2597E+02    5.841E-01%                4.59E+00
 Hg-203       3.3031E+02    1.1840E+03    7.843E-01%                1.36E+01
 SN-113       5.7932E+02    9.7176E+02    7.292E-01%                9.31E+00
 CS-137       4.5658E+02    4.5906E+02    1.019E+00%                6.51E+00
 Y-898        8.7719E+02    1.5333E+03    6.799E-01%                1.15E+01
 Co-1173      6.9287E+02    7.1463E+02    8.196E-01%                5.89E+00
 Co-1332      6.9065E+02    7.1234E+02    8.598E-01%                6.16E+00
 Y-1836       9.1756E+02    1.6038E+03    7.465E-01%                5.62E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.4 to  2000.2 keV)     3.447E+04  Bq            
 Total Decayed Activity (   77.4 to  2000.2 keV) 3.9345039E+04  Bq  
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Ge09_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14240 95.4

Am-241 2037 418 0.3590 1163 1244.5 107.0

Cd-109 2881 591 0.0361 16363 15902 97.2

Co-57 1511 310 0.8560 362 347.48 96.0

Ce-139 2139 439 0.7990 549 535.87 97.6

Hg-203 4651 954 0.8146 1171 1216.7 103.9

Sn-113 3015 618 0.6400 966 970.65 100.5

Cs-137 1938 397 0.8510 467 466.58 99.9

Y-88 7264 1489 0.9370 1589 1552.5 97.7

Co-60 3580 734 0.9997 734 727.12 99.0

Co-60 3581 734 0.9999 734 719.75 98.0

Y-88 7690 1577 0.9920 1589 1638.8 103.1

Reviewed By: Jody Watson

Date: 5/3/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    9_Soil_TunaCan.Clb
       Energy Calibration Date: 6/14/2012  Time: 10:19:40 AM
   Efficiency Calibration Date: 6/14/2012  Time: 10:19:51 AM

Calibration Description:
  9_Soil_TunaCan_90099_050312
  

Energy Calibration Fit
    Energy =   0.0875 +0.250109*Channel -2.0385e-008*Channel**2
 FWHM (ch) =   4.1690 +0.000934*Channel -2.36522e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.85       46.54    46.57 -0.06%      1.07     1.09   -1.37%
  237.85       59.54    59.58 -0.06%      1.08     1.10   -1.96%
  351.79       88.03    88.07 -0.05%      1.12     1.12   -0.18%
  487.79      122.06   122.08 -0.02%      1.14     1.16   -1.17%
  662.64      165.85   165.81  0.02%      1.23     1.19    2.51%
 1115.53      279.17   279.07  0.04%      1.30     1.30    0.44%
 1565.74      391.69   391.64  0.01%      1.43     1.39    2.81%
 2645.81      661.66   661.69 -0.00%      1.60     1.62   -0.83%
 3591.21      898.02   898.02  0.00%      1.80     1.80   -0.02%
 4692.44     1173.24  1173.26 -0.00%      2.01     2.01    0.18%
 5329.80     1332.50  1332.54 -0.00%      2.09     2.12   -1.38%
 7344.77     1836.01  1835.98  0.00%      2.45     2.44    0.55%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.3038 %
    Ln(Eff) =  -0.8080  -0.236727*Ln(Eng) -0.0395064*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4241 %
    Ln(Eff) = -23.8792  +8.875647*Ln(Eng)  -0.94011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.4596E-002  2.5767E-002    -4.76%
    59.54  3.8891E-002  3.6589E-002     5.92%
    88.03  4.9059E-002  5.0504E-002    -2.95%
   122.06  5.0886E-002  5.3031E-002    -4.22%
   165.85  ============== Knee ==============
   165.85  4.6197E-002  4.7361E-002    -2.52%
   279.17  3.4900E-002  3.3566E-002     3.82%
   391.69  2.6668E-002  2.6526E-002     0.53%
   661.66  1.8125E-002  1.8099E-002     0.14%
   898.02  1.4012E-002  1.4341E-002    -2.34%
  1173.24  1.1507E-002  1.1627E-002    -1.05%
  1332.50  1.0296E-002  1.0501E-002    -2.00%
  1836.01  8.3305E-003  8.0796E-003     3.01%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_050312                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120147.An1

 Acquisition information
        Start time:                 5/3/2012 1:37:42 PM     
        Live time:               3600
        Real time:               3661
        Dead time:                  1.65 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0265

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.57    55553.   0.67   1.07  2.579E-02    46.54   4.250  1.424E+04 Pb210 
    59.56    58492.   0.66   1.08  3.660E-02    59.54  35.700  1.245E+03 AM241 
    88.07    86792.   0.48   1.12  5.052E-02    88.03   3.610  1.590E+04 CD109 
   122.08    41484.   0.73   1.14  5.303E-02   122.06  85.600  3.475E+02 CO57  
   136.48     5266.   4.55   1.22  5.150E-02
   165.81    39272.   0.74   1.23  4.626E-02   165.85  79.900  5.359E+02 Ce139 
   279.06    19221.   1.24   1.30  3.358E-02   279.17  81.500  1.217E+03 Hg203 
   391.64    28263.   0.86   1.43  2.653E-02   391.69  64.000  9.707E+02 SN113 
   661.69    25703.   0.90   1.61  1.810E-02   661.66  85.210  4.666E+02 CS137 
   898.02    33728.   0.69   1.80  1.434E-02   898.02  93.700  1.552E+03 Y898  
  1173.24    29087.   0.72   2.01  1.163E-02  1173.24  99.900  7.271E+02 Co1173
  1332.54    26026.   0.70   2.09  1.050E-02  1332.50  99.982  7.198E+02 Co1332
  1835.94    21237.   0.73   2.46  8.080E-03  1836.01  99.200  1.639E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   545.34   136.48     10776.      5266. 1.023E+05    4.55   1.225  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.85    46.57     18837.     55553.    15.431     0.67   1.071 
 AM-241    237.79    59.56     19448.     58492.    16.248     0.66   1.078 
 CD-109    351.79    88.07     19261.     86792.    24.109     0.48   1.122 
 CO-57     487.79   122.08     11232.     41484.    11.523     0.73   1.142 
 Ce-139    662.64   165.81      9084.     39272.    10.909     0.74   1.225 
 Hg-203   1115.51   279.06      6250.     19221.     5.339     1.24   1.302 
 SN-113   1565.73   391.64      4864.     28263.     7.851     0.86   1.434 
 CS-137   2645.81   661.69      4037.     25703.     7.140     0.90   1.605 
 Y-898    3591.21   898.02      2958.     33728.     9.369     0.69   1.803 
 Co-1173  4692.36  1173.24      1710.     29087.     8.080     0.72   2.014 
 Co-1332  5329.80  1332.54      1048.     26026.     7.229     0.70   2.088 
 Y-1836   7344.62  1835.94       304.     21237.     5.899     0.73   2.457 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4240E+04                                      8.15E+03             
                            46.54 1.424E+04  (  1.646E+02 6.67E-01 4.25E+00 G  
 
AM-241       1.2445E+03                                      1.58E+05             
                            59.54 1.245E+03  (  1.388E+01 6.60E-01 3.57E+01 G  
 
CD-109       1.5902E+04                                      4.63E+02             
                            88.03 1.590E+04  (  1.190E+02 4.84E-01 3.61E+00 G  
 
CO-57        3.4748E+02                                      2.72E+02             
                           122.06 3.475E+02  (  4.159E+00 7.31E-01 8.56E+01 G  
�

      ORTEC g v - i (1087) Env32  G53W4.25  6/14/2012 10:20:07 AM   Page  4
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3587E+02                                      1.38E+02             
                           165.85 5.359E+02  (  6.097E+00 7.41E-01 7.99E+01 G  
 
Hg-203       1.2167E+03                                      4.66E+01             
                           279.17 1.217E+03  (  2.349E+01 1.24E+00 8.15E+01 G  
 
SN-113       9.7065E+02                                      1.15E+02             
                           391.69 9.707E+02  (  1.125E+01 8.60E-01 6.40E+01 G  
 
CS-137       4.6658E+02                                      1.10E+04             
                           661.66 4.666E+02  (  5.424E+00 8.98E-01 8.52E+01 G  
 
Y-898        1.5525E+03                                      1.07E+02             
                           898.02 1.552E+03  (  1.179E+01 6.92E-01 9.37E+01 G  
 

Page 3

Page 886 of 1127



9_TunaCan_20120147
Co-1173      7.2712E+02                                      1.93E+03             
                          1173.24 7.271E+02  (  4.884E+00 7.20E-01 9.99E+01 G  
 
Co-1332      7.1975E+02                                      1.93E+03             
                          1332.50 7.198E+02  (  4.248E+00 6.98E-01 1.00E+02 G  
 
Y-1836       1.6388E+03                                      1.07E+02             
                          1836.01 1.639E+03  (  6.479E+00 7.29E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4091E+04    1.4240E+04    6.667E-01%                1.65E+02
 AM-241       1.2439E+03    1.2445E+03    6.605E-01%                1.39E+01
 CD-109       1.3223E+04    1.5902E+04    4.843E-01%                1.19E+02
 CO-57        2.5385E+02    3.4748E+02    7.313E-01%                4.16E+00
 Ce-139       2.8828E+02    5.3587E+02    7.410E-01%                6.10E+00
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9_TunaCan_20120147
 Hg-203       1.9517E+02    1.2167E+03    1.239E+00%                2.35E+01
 SN-113       4.6244E+02    9.7065E+02    8.599E-01%                1.13E+01
 CS-137       4.6297E+02    4.6658E+02    8.981E-01%                5.42E+00
 Y-898        6.9723E+02    1.5525E+03    6.917E-01%                1.18E+01
 Co-1173      6.9559E+02    7.2712E+02    7.204E-01%                4.88E+00
 Co-1332      6.8854E+02    7.1975E+02    6.982E-01%                4.25E+00
 Y-1836       7.3602E+02    1.6388E+03    7.291E-01%                6.48E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.304E+04  Bq            
 Total Decayed Activity (   37.6 to  1999.7 keV) 3.9561668E+04  Bq 
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Ge10_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14660 98.2

Am-241 2037 418 0.3590 1163 1221.4 105.0

Cd-109 2881 591 0.0361 16363 15863 96.9

Co-57 1511 310 0.8560 362 346.12 95.6

Ce-139 2139 439 0.7990 549 543.06 98.9

Hg-203 4651 954 0.8146 1171 1191.2 101.8

Sn-113 3015 618 0.6400 966 969.93 100.4

Cs-137 1938 397 0.8510 467 471.21 100.9

Y-88 7264 1489 0.9370 1589 1557.6 98.0

Co-60 3580 734 0.9997 734 737.21 100.4

Co-60 3581 734 0.9999 734 719.59 98.0

Y-88 7690 1577 0.9920 1589 1619 101.9

Reviewed By: Megan McAfee

Date: 4/6/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    10_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 3:35:38 PM
   Efficiency Calibration Date: 4/2/2012  Time: 3:35:54 PM

Calibration Description:
  10_Soil_TunaCan_90099_032812
  

Energy Calibration Fit
    Energy =   0.0542 +0.250120*Channel -1.87307e-008*Channel**2
 FWHM (ch) =   3.1690 +0.001020*Channel -2.41135e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.88       46.54    46.55 -0.01%      0.84     0.84   -0.20%
  238.01       59.54    59.58 -0.07%      0.83     0.85   -2.57%
  351.88       88.03    88.06 -0.04%      0.86     0.88   -2.42%
  487.87      122.06   122.08 -0.01%      0.92     0.92    0.55%
  662.83      165.85   165.83  0.01%      0.96     0.96    0.14%
 1115.82      279.17   279.12  0.02%      1.09     1.07    1.44%
 1565.63      391.69   391.60  0.02%      1.19     1.18    1.45%
 2645.68      661.66   661.66  0.00%      1.46     1.43    2.58%
 3591.23      898.02   898.05 -0.00%      1.64     1.63    0.85%
 4692.23     1173.24  1173.26 -0.00%      1.85     1.86   -0.19%
 5329.49     1332.50  1332.53 -0.00%      1.90     1.98   -3.98%
 7344.24     1836.01  1835.98  0.00%      2.37     2.34    1.35%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7618 %
    Ln(Eff) =  -0.5833  -0.398608*Ln(Eng) -0.0263434*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.8719 %
    Ln(Eff) = -25.3084  +9.416612*Ln(Eng)   -1.0011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.9368E-002  2.0043E-002    -3.49%
    59.54  3.0114E-002  2.8867E-002     4.14%
    88.03  3.9971E-002  4.0137E-002    -0.42%
   122.06  3.9953E-002  4.1801E-002    -4.63%
   165.85  ============== Knee ==============
   165.85  3.6138E-002  3.6559E-002    -1.16%
   279.17  2.6096E-002  2.5635E-002     1.76%
   391.69  2.0201E-002  2.0196E-002     0.03%
   661.66  1.3952E-002  1.3795E-002     1.13%
   898.02  1.0759E-002  1.0975E-002    -2.01%
  1173.24  8.9778E-003  8.9476E-003     0.34%
  1332.50  7.9472E-003  8.1078E-003    -2.02%
  1836.01  6.4190E-003  6.3018E-003     1.82%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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ORTEC g v - i (1087) Env32 G53W4.25 4/2/2012 3:36:24 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan 20120700.Anl 

Sample description 
10 TunaCan 90099 032812 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan 20120700.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 
Filename: 

3/28/2012 10:11:57 PM 
3600 
3656 

1.53 % 
10 

10 Soil TunaCan.Clb 
10 Soil TunaCan 90099 032812 - - -

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 3:35:38 PM 
0.054 keV 
0.250 keV/channel 

-1.873E-08 keV/channelA2 

4/2/2012 3:35:54 PM 
165.85 keV 

Quadratic Uncertainty 0.76 % 
-5.833467E-01 + (-3.986081E-Ol*Log(E) ) + 

( -2.634340E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.87 % 

-2.530844E+Ol + ( 9.416612E+OO*Log(E) ) + 
( -l.001096E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.57keV) 

1999.81keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 12.000 

2.000 
0.000 
2.000 

Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

46.57 
59.58 
72. 96 
84. 94 
88.08 

122.08 
136.45 
165.83 
279.12 
391.62 
661.66 
898.04 

1173.25 
1332.53 
1835.97 

Normalized diff: 0.0255 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

43863. 
45298. 

2442. 
2009. 

74392. 
35671. 

4670. 
36761. 
24413. 
26536. 
19831. 
32651. 
22988. 
20348. 
20632. 

0.59 
0.69 
6.30 
7.44 
0. 41 
0.76 
4.12 
0.70 
0.86 
0.66 
0.99 
0.66 
0.78 
0.81 
0.72 

0.84 2.005E-02 
0.83 2.889E-02 
0.87 3.560E-02 
0.88 3.944E-02 
0.'88 4.014E-02 
0.92 4.180E-02 
1.00 4.036E-02 
0.96 3.576E-02 
1.09 2.564E-02 
1.18 2.020E-02 
1.46 1.380E-02 
1.65 1.097E-02 
1.85 8.948E-03 
1.90 8.108E-03 
2.37 6.302E-03 

Comments 
1/1/2012 11:00:00 AM 

RANGE 
Nuclide Brnch. 
Energy Ratio 

***** 
Act. 

Bq 
Nuc 

46.54 4.250 1.441E+04 Pb210 
59.54 35.700 1.221E+03 AM241 

88.03 3.610 1.626E+04 CD109 
122.06 85.600 3.461E+02 C057 

165.85 79.900 5.431E+02 Ce139 
279.17 81.500 1.191E+03 Hg203 
391.69 64.000 9.658E+02 SN113 
661.66 85.210 4.712E+02 CS137 
898.02 93.700 1.558E+03 Y898 

1173.24 99.900 7.372E+02 Coll73 
1332.50 99.982 7.196E+02 Col332 
1836.01 99.200 1.619E+03 Y1836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide 

291.52 
339.41 
545.36 

72.97 
84.93 

136.45 

9835. 
10153. 

8100. 

2140. 6.011E+04 
2009. 1.138E+04 
4670. 1.157E+05 

7.87 
7.44 
4.12 

0.819 
0.879 
0.997 

D 
lD 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10 TunaCan 20120700.Anl 

L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.88 46.55 14555. 44623. 12.395 0.70 0.838 
AM-241 238.01 59.58 14179. 45298. 12.583 0.69 0.832 
CD-109 351.88 88.06 16760. 72583. 20.162 0.53 0.861 
C0-57 487.87 122.08 9414. 35671. 9.909 0.76 0.921 
Ce-139 662.83 165.83 6853. 36761. 10.211 0.70 0.960 
Hg-203 1115. 82 279.12 4312. 24413. 6.781 0.86 1.085 
SN-113 1565.63 391.60 2812. 26651. 7.403 0.75 1.195 
CS-137 2645.68 661.66 3120. 19831. 5.509 0.99 1. 463 
Y-898 3591.20 898.04 2240. 32651. 9.070 0.66 1.645 
Co-1173 4692.19 1173.25 1228. 22988. 6.385 0.78 1.855 
Co-1332 5329.49 1332.53 943. 20348. 5.652 0.81 1.903 
Y-1836 7344.20 1835.97 192. 20632. 5.731 0.72 2.374 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R Y 0 F L I B RARY p E A K u S A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4660E+04 8.15E+03 
46.54 1.466E+04 1.856E+02 7.02E-01 4.25E+OO G 

AM-241 1.2214E+03 1.58E+05 
59.54 1.221E+03 1.504E+Ol 6.89E-01 3.57E+Ol G 

CD-109 1.5863E+04 4.63E+02 
88.03 1.586E+04 1.324E+02 5.25E-01 3.61E+OO G 

C0-57 3.4612E+02 2.72E+02 
122.06 3.461E+02 4.413E+OO 7.59E-01 8.56E+Ol G 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: lO_TunaCan 20120700.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.4306E+02 

Hg-203 1.1912E+03 

SN-113 9.6993E+02 

CS-137 4.7121E+02 

Y-898 1.5576E+03 

Co-1173 7.3721E+02 

Co-1332 7.1959E+02 

Y-1836 1.6190E+03 

165.85 5.431E+02 

279.17 1.191E+03 

391.69 9.699E+02 

661.66 4.712E+02 

898.02 1.558E+03 

1173.24 7.372E+02 

1332.50 7.196E+02 

1836.01 1.619E+03 

1.38E+02 
5.739E+OO 6.95E-01 7.99E+Ol G 

4.66E+Ol 
1.506E+Ol 8.64E-01 8.15E+Ol G 

1.15E+02 
9.093E+OO 7.48E-01 6.40E+Ol G 

1.10E+04 
6.249E+OO 9.90E-01 8.52E+Ol G 

1.07E+02 
l.065E+Ol 6.63E-01 9.37E+Ol G 

1.93E+03 
5.325E+OO 7.81E-01 9.99E+Ol G 

l.93E+03 
5.158E+OO 8.09E-01 l.OOE+02 G 

1.07E+02 
5.280E+OO 7.25E-01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4551E+04 
1.2210E+03 
1.3915E+04 
2.7692E+02 
3.4959E+02 
3.2458E+02 
5.7274E+02 
4.6862E+02 
8.8197E+02 
7.1436E+02 
6.9728E+02 
9.1677E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4660E+04 
1.2214E+03 
1.5863E+04 
3.4612E+02 
5.4306E+02 
1.1912E+03 
9.6993E+02 
4.7121E+02 
1.5576E+03 
7.3721E+02 
7.1959E+02 
1.6190E+03 

Uncertainty 
Counting 

7.0lSE-01% 
6. 886E-01% 
5.250E-01% 
7.591E-01% 
6.952E-01% 
8.644E-01% 
7.483E-01% 
9. 901E-01% 
6.628E-01% 
7.806E-01% 
8.092E-01% 
7.248E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

l.86E+02 
1.SOE+Ol 
1.32E+02 
4.41E+OO 
5.74E+OO 
1.51E+Ol 
9.09E+OO 
6.25E+OO 
1.07E+Ol 
5.33E+OO 
5.16E+OO 
5.28E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.8 keV) 3.489E+04 Bq 
Total Decayed Activity ( 37.6 to 1999.8 keV) 3.9899750E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge11_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge11

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14481 97.0

Am-241 2037 418 0.3590 1163 1214.2 104.4

Cd-109 2881 591 0.0361 16363 15925 97.3

Co-57 1511 310 0.8560 362 347.77 96.1

Ce-139 2139 439 0.7990 549 538.14 98.0

Hg-203 4651 954 0.8146 1171 1210.9 103.4

Sn-113 3015 618 0.6400 966 966.06 100.0

Cs-137 1938 397 0.8510 467 468.41 100.3

Y-88 7264 1489 0.9370 1589 1551 97.6

Co-60 3580 734 0.9997 734 727.47 99.1

Co-60 3581 734 0.9999 734 727.4 99.1

Y-88 7690 1577 0.9920 1589 1625.5 102.3

Reviewed By: Megan McAfee

Date: 4/9/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    11_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 5:29:13 PM
   Efficiency Calibration Date: 4/2/2012  Time: 5:29:36 PM

Calibration Description:
  Ge11_TunaCanCal_90099_032912
  

Energy Calibration Fit
    Energy =   0.0428 +0.250166*Channel -2.80339e-008*Channel**2
 FWHM (ch) =   3.3647 +0.000952*Channel -1.69809e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.94       46.54    46.56 -0.04%      0.88     0.89   -0.68%
  237.85       59.54    59.54 -0.01%      0.89     0.90   -0.42%
  351.72       88.03    88.03  0.00%      0.92     0.92   -0.66%
  487.84      122.06   122.08 -0.01%      0.95     0.96   -0.38%
  663.05      165.85   165.90 -0.03%      1.00     1.00   -0.09%
 1115.56      279.17   279.08  0.03%      1.12     1.10    1.43%
 1565.63      391.69   391.64  0.01%      1.22     1.20    1.50%
 2645.62      661.66   661.69 -0.00%      1.44     1.44    0.16%
 3591.01      898.02   898.03 -0.00%      1.63     1.64   -0.93%
 4692.18     1173.24  1173.25 -0.00%      1.84     1.86   -1.12%
 5329.53     1332.50  1332.51 -0.00%      2.01     1.99    0.93%
 7345.00     1836.01  1836.00  0.00%      2.36     2.36    0.03%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.1435 %
    Ln(Eff) =  -0.6859  -0.333742*Ln(Eng) -0.0319986*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.7210 %
    Ln(Eff) = -23.9360  +8.833910*Ln(Eng) -0.936416*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.1259E-002  2.1900E-002    -3.01%
    59.54  3.2150E-002  3.1002E-002     3.57%
    88.03  4.2536E-002  4.2624E-002    -0.21%
   122.06  4.2876E-002  4.4647E-002    -4.13%
   165.85  ============== Knee ==============
   165.85  3.8843E-002  3.9654E-002    -2.09%
   279.17  2.8836E-002  2.7866E-002     3.36%
   391.69  2.1960E-002  2.1948E-002     0.06%
   661.66  1.5028E-002  1.4948E-002     0.53%
   898.02  1.1571E-002  1.1854E-002    -2.45%
  1173.24  9.5343E-003  9.6295E-003    -1.00%
  1332.50  8.6283E-003  8.7082E-003    -0.93%
  1836.01  6.8814E-003  6.7289E-003     2.22%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

Sample description 
11 TunaCan 90099 032912 

G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

Spectrum Filename: C:\User\SPC\Detll\ll_TunaCan 20120661.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell SN/09363993 

Calibration 
Filename: 

3/29/2012 3:38:57 AM 
3600 
3663 

1.72 % 
11 

11 Soil TunaCan.Clb 
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 5:29:13 PM 
0.043 keV 
0.250 keV/channel 

-2.803E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.72 % 

-2.393599E+Ol + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.57keV) 

1999.57keV ) 
10.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 

Comments 
1/1/2012 11:00:00 AM 

Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+Ol% 
Energy Calibration 

***** 
Peak 
Energy 

Normalized diff: 0.0218 

S U M M A R Y 0 F P E A K S 
Area Uncert FWHM Corrctn 

Factor 

I N R A N G E 
Nuclide Brnch. 
Energy Ratio 

***** 
Act. 

Bq 
Nuc 

46.56 48161. 0.69 
59.54 48361. 0.71 

0.88 
0.89 

2.191E-02 
3.lOOE-02 

46.54 4.250 l.448E+04 Pb210 
59.54 35.700 l.214E+03 AM241 

70.71 1647. 9.61 0.91 3.694E-02 
72.91 2914. 5.79 0.91 3.789E-02 
84.81 2491. 6.66 0.92 4.186E-02 
88.05 79062. 0.40 0.92 4.262E-02 88.03 3.610 l.628E+04 CD109 

122.08 38259. 0.73 0.95 4.465E-02 122.06 85.600 3.478E+02 C057 
136.46 4667. 3.93 1. 02 4.333E-02 
165.90 39468. 0.69 1. 00 3.965E-02 165.85 79.900 5.381E+02 Cel39 
255.08 1271. 9.64 1. 09 2.966E-02 
279.08 26886. 0.87 1.12 2.787E-02 279.17 81.500 l.211E+03 Hg203 
391.64 28807. 0.80 1. 22 2.195E-02 391.69 64.000 9.661E+02 SN113 
661.69 21359. 0.93 1. 44 l.495E-02 661.66 85.210 4.684E+02 CS137 
898.03 35065. 0.60 1. 63 l.185E-02 898.02 93.700 l.551E+03 Y898 

1173.25 24410. 0.79 1. 84 9.629E-03 1173.24 99.900 7.275E+02 Coll73 
1332.52 22091. 0.77 2.01 8.708E-03 1332.50 99.982 7.274E+02 Col332 
1835.99 22086. 0.69 2.36 6.729E-03 1836.01 99.200 l.626E+03 Yl836 

************ U N I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Un cert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

282.50 70.71 11702. 1647. 4.458E+04 9.61 0.909 D 
291.32 72.91 12622. 3072. 8.106E+04 5.48 0.911 D 
338.85 84.79 12525. 2491. l.540E+04 6.66 0.922 lD 
545.35 136.46 7891. 4667. l.077E+05 3.93 1.021 
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ORTEC g v - i (1087) Env32 G53W4.25 4/2/2012 5:30:53 PM 
TestAmerica, Inc Spectrum name: 11 TunaCan 20120661.Anl 

Channel 
1019.60 

Energy Background 
255.08 3930. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

Net area Ef f *Area Uncert 
1271. 4.285E+04 9.64 

L - Peak written from unknown list. 
C - Area < Critical level. 

FWHM Suspected 
1.091 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts C,ts/Sec 

Pb-210 185.94 46.56 16272. 48161. 13.378 
AM-241 237.85 59.54 17193. 48361. 13.434 
CD-109 351.72 88.03 18280. 77353. 21.487 
C0-57 487.84 122.08 10155. 38259. 10.627 
Ce-139 663.05 165.90 7790. 39468. 10.963 
Hg-203 1115. 56 279.08 5325. 26886. 7.468 
SN-113 1565.62 391.64 4099. 28807. 8.002 
CS-137 2645.61 661. 69 3155. 21359. 5.933 
Y-898 3591.01 898.03 1859. 35065. 9.740 
Co-1173 4692.19 1173.25 1511. 24410. 6.781 
Co-1332 5329.55 1332.52 895. 22091. 6 .136 
Y-1836 7344.99 1835.99 153. 22086. 6.135 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 0 F L I B R A R Y P E A K u 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Average 
Activity 
Bq 

1.4481E+04 

1.2142E+03 

1.5925E+04 

3.4777E+02 

------------- Peak 
Energy 

keV 
Activity Code MDA Value 
Bq Bq 

46.54 1.448E+04 1.796E+02 

59.54 1.214E+03 1.541E+Ol 

88.03 1.593E+04 1.303E+02 

122.06 3.478E+02 4.293E+OO 

1 Sigma % keV 

0.69 0.880 
0.71 0.894 
0.51 0.919 
0.73 0.953 
0.69 0.997 
0.87 1.118 
0.80 1.223 
0.93 1.444 
0.60 1.626 
0.79 1.844 
0.77 2.008 
0.69 2.359 

S A G E ***** 

COMMENTS 

8.15E+03 
6.90E-01 4.25E+OO 

1.58E+05 
7.08E-01 3.57E+Ol 

4.63E+02 
5.12E-01 3.61E+OO 

2.72E+02 
7.34E-01 8.56E+Ol 

G 

G 

G 

G 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

Nuclide Ave activity 

Ce-139 5.3814E+02 

Hg-203 1.2109E+03 

SN-113 9.6606E+02 

CS-137 4.6841E+02 

Y-898 1.5510E+03 

Co-11 73 7.2747E+02 

Co-1332 7.2740E+02 

Energy Activity Code Peak MDA Comments 

165.85 5.381E+02 

279 .17 1. 211E+03 

391.69 9.661E+02 

661.66 4.684E+02 

898.02 1.551E+03 

1173.24 7.275E+02 

1332.50 7.274E+02 

1.38E+02 
5.645E+OO 6.86E-01 7.99E+Ol G 

4.66E+Ol 
1.544E+Ol 8.67E-01 8.15E+Ol G 

1.15E+02 
1.0lOE+Ol 7.97E-01 6.40E+Ol G 

1.10E+04 
5.799E+OO 9.27E-01 8.52E+OL G 

1.07E+02 
9.007E+OO 6.05E-01 9.37E+Ol G 

1.93E+03 
5.478E+OO 7.88E-01 9.99E+Ol G 

l.93E+03 
4.680E+OO 7.72E-01 1.00E+02 G 

Y-1836 1.6255E+03 1.07E+02 
1836.01 1.626E+03 4.447E+OO 6.93E-01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally.Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4374E+04 
1.2138E+03 
1.3964E+04 
2.7808E+02 
3.4602E+02 
3.2885E+02 
5.6968E+02 
4.6582E+02 
8.7692E+02 
7.0486E+02 
7.0479E+02 
9.1908E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4481E+04 
1.2142E+03 
1.5925E+04 
3.4777E+02 
5.3814E+02 
1.2109E+03 
9.6606E+02 
4.6841E+02 
1.5510E+03 
7.2747E+02 
7.2740E+02 
1.6255E+03 

Uncertainty 
Counting 

6.903E-01% 
7.077E-01% 
5 .115E-01% 
7.341E-01% 
6.856E-01% 
8.675E-01% 
7.970E-01% 
9.274E-01% 
6.048E-01% 
7.880E-01% 
7.722E-01% 
6.928E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

1.80E+02 
1.54E+Ol 
1.30E+02 
4.29E+OO 
5.64E+OO 
1.54E+Ol 
1.0lE+Ol 
5.80E+OO 
9.0lE+OO 
5.48E+OO 
4.68E+OO 
4.45E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 77.1 to 1999.6 keV) 3.475E+04 Bq 
Total Decayed Activity ( 77.1 to 1999.6 keV) 3.9783289E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge12_90099_solidcert 2012 TALS.xls

Gamma Verification per Geometry
             Detector: Ge12

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14446 96.8

Am-241 2037 418 0.3590 1163 1221.2 105.0

Cd-109 2881 591 0.0361 16363 16047 98.1

Co-57 1511 310 0.8560 362 351.89 97.2

Ce-139 2139 439 0.7990 549 541.18 98.6

Hg-203 4651 954 0.8146 1171 1185.4 101.3

Sn-113 3015 618 0.6400 966 985.86 102.1

Cs-137 1938 397 0.8510 467 464.95 99.6

Y-88 7264 1489 0.9370 1589 1567.8 98.6

Co-60 3580 734 0.9997 734 723.38 98.5

Co-60 3581 734 0.9999 734 722.83 98.4

Y-88 7690 1577 0.9920 1589 1631.1 102.6

Reviewed By: Jody Watson

Date: 10/2/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    12_Soil_TunaCan.Clb
       Energy Calibration Date: 9/29/2011  Time: 9:21:04 AM
   Efficiency Calibration Date: 9/29/2011  Time: 9:21:33 AM

Calibration Description:
  12_TunaCanCal_90099_100212
  

Energy Calibration Fit
    Energy =   0.0331 +0.250177*Channel -3.5255e-008*Channel**2
 FWHM (ch) =   3.2969 +0.000958*Channel -1.85285e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.00       46.54    46.56 -0.05%      0.87     0.87   -0.48%
  237.86       59.54    59.54  0.00%      0.90     0.88    1.85%
  351.76       88.03    88.03 -0.00%      0.92     0.91    1.67%
  487.81      122.06   122.06 -0.00%      0.93     0.94   -1.49%
  663.00      165.85   165.89 -0.02%      0.97     0.98   -1.09%
 1565.47      391.69   391.59  0.02%      1.20     1.19    1.13%
 2645.63      661.66   661.66 -0.00%      1.41     1.43   -1.28%
 3591.27      898.02   898.03 -0.00%      1.57     1.62   -3.30%
 4692.65     1173.24  1173.25 -0.00%      1.89     1.84    2.19%
 5330.24     1332.50  1332.54 -0.00%      2.00     1.97    1.48%
 7346.23     1836.01  1835.99  0.00%      2.31     2.33   -0.79%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.2251 %
    Ln(Eff) =  -1.1284  -0.234060*Ln(Eng) -0.0383592*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.3519 %
    Ln(Eff) = -24.7812  +9.159776*Ln(Eng) -0.971765*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.8661E-002  1.9519E-002    -4.60%
    59.54  2.9632E-002  2.7945E-002     5.69%
    88.03  3.7706E-002  3.8769E-002    -2.82%
   122.06  3.8908E-002  4.0580E-002    -4.30%
   165.85  ============== Knee ==============
   165.85  3.5419E-002  3.5910E-002    -1.39%
   391.69  2.1179E-002  2.0380E-002     3.77%
   661.66  1.4140E-002  1.4029E-002     0.78%
   898.02  1.0882E-002  1.1177E-002    -2.72%
  1173.24  8.8455E-003  9.1076E-003    -2.96%
  1332.50  8.1819E-003  8.2456E-003    -0.78%
  1836.01  6.5767E-003  6.3839E-003     2.93%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14588.00    620.00  4.10% 1/1/2011 11:00:00 AM
Am-241     59.54  35.90 1.58E+005   1195.00    429.00  3.50% 1/1/2011 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16343.00    590.00  4.90% 1/1/2011 11:00:00 AM
Co-57     122.07  85.59 2.72E+002    354.01    303.00  4.10% 1/1/2011 11:00:00 AM
Ce-139    165.85  80.00 1.38E+002    541.25    433.00  3.90% 1/1/2011 11:00:00 AM
Hg-203    279.19  81.55 4.66E+001   1173.50    957.00  3.90% 1/1/2011 11:00:00 AM
Sn-113    391.69  64.17 1.15E+002    958.39    615.00  3.90% 1/1/2011 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    451.82    385.00  4.00% 1/1/2011 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1566.70   1468.00  3.90% 1/1/2011 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    745.75    745.00  4.00% 1/1/2011 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    745.15    745.00  4.00% 1/1/2011 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1566.50   1554.00  3.90% 1/1/2011 11:00:00 AM
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12_TunaCan_20122189
 

      ORTEC g v - i (1087) Env32  G53W4.25  10/4/2012 9:11:43 AM    Page  1
 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 
 Sample description                                             
      12_TunaCan_90099                                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_TunaCan_20122189.An1

 Acquisition information
        Start time:                 10/2/2012 10:17:00 AM   
        Live time:               7200
        Real time:               7302
        Dead time:                  1.40 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               10/4/2012 8:58:25 AM    
             Zero offset:           0.009 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.662E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.54keV )
        Stop channel:            8000 (  1999.46keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
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12_TunaCan_20122189
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0301

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.56    96262.   0.47   0.90  2.231E-02    46.54   4.250  1.445E+04 Pb210 
    59.55    97880.   0.49   0.89  3.122E-02    59.54  35.700  1.221E+03 AM241 
    88.04   118171.   0.40   0.93  4.278E-02    88.03   3.610  1.605E+04 CD109 
   122.08    48689.   0.66   0.97  4.526E-02   122.06  85.600  3.519E+02 CO57  
   136.52     6070.   3.34   0.99  4.419E-02
   165.91    31873.   0.80   1.00  4.088E-02   165.85  79.900  5.412E+02 Ce139 
   279.09     3381.   4.68   1.15  2.897E-02   279.17  81.500  1.185E+03 Hg203 
   391.58    19876.   1.11   1.21  2.292E-02   391.69  64.000  9.859E+02 SN113 
   661.67    44047.   0.60   1.46  1.571E-02   661.66  85.210  4.649E+02 CS137 
   898.03    22124.   1.09   1.65  1.250E-02   898.02  93.700  1.568E+03 Y898  
  1173.25    47992.   0.54   1.80  1.018E-02  1173.24  99.900  7.234E+02 Co1173
  1332.54    43454.   0.53   1.94  9.220E-03  1332.50  99.982  7.228E+02 Co1332
  1835.96    13783.   0.98   2.29  7.144E-03  1836.01  99.200  1.614E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   545.60   136.52      8754.      6070. 1.374E+05    3.34   0.989  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.06    46.56     27968.     96262.    13.370     0.47   0.903 
 AM-241    237.95    59.55     29903.     97880.    13.594     0.49   0.891 
 CD-109    351.83    88.04     24170.    118171.    16.413     0.40   0.926 
 CO-57     487.89   122.08     12523.     48689.     6.762     0.66   0.972 
 Ce-139    663.08   165.91      7948.     31873.     4.427     0.80   1.002 
 Hg-203   1115.49   279.09      5203.      3381.     0.470     4.68   1.152 
 SN-113   1565.25   391.58      5206.     19876.     2.760     1.11   1.214 
 CS-137   2645.31   661.67      4245.     44047.     6.118     0.60   1.464 
 Y-898    3590.75   898.03      4771.     22124.     3.073     1.09   1.649 
 Co-1173  4691.96  1173.25      2353.     47992.     6.666     0.54   1.802 
 Co-1332  5329.49  1332.54      1369.     43454.     6.035     0.53   1.941 
 Y-1836   7345.05  1835.95       424.     13925.     1.934     0.97   2.293 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4446E+04                                      8.15E+03             
                            46.54 1.445E+04  (  1.174E+02 4.69E-01 4.25E+00 G  
 
AM-241       1.2212E+03                                      1.58E+05             
                            59.54 1.221E+03  (  1.009E+01 4.87E-01 3.57E+01 G  
 
CD-109       1.6047E+04                                      4.63E+02             
                            88.03 1.605E+04  (  9.875E+01 4.00E-01 3.61E+00 G  
 
CO-57        3.5189E+02                                      2.72E+02             
                           122.06 3.519E+02  (  3.789E+00 6.59E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4118E+02                                      1.38E+02             
                           165.85 5.412E+02  (  7.100E+00 8.00E-01 7.99E+01 G  
 
Hg-203       1.1854E+03                                      4.66E+01             
                           279.17 1.185E+03  (  1.188E+02 4.68E+00 8.15E+01 G  
 
SN-113       9.8586E+02                                      1.15E+02             
                           391.69 9.859E+02  (  1.681E+01 1.11E+00 6.40E+01 G  
 
CS-137       4.6495E+02                                      1.10E+04             
                           661.66 4.649E+02  (  3.233E+00 5.99E-01 8.52E+01 G  
 
Y-898        1.5678E+03                                      1.07E+02             
                           898.02 1.568E+03  (  2.300E+01 1.09E+00 9.37E+01 G  
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Co-1173      7.2338E+02                                      1.93E+03             
                          1173.24 7.234E+02  (  3.448E+00 5.35E-01 9.99E+01 G  
 
Co-1332      7.2283E+02                                      1.93E+03             
                          1332.50 7.228E+02  (  2.913E+00 5.31E-01 1.00E+02 G  
 
Y-1836       1.6311E+03                                      1.07E+02             
                          1836.01 1.631E+03  (  1.156E+01 9.66E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4112E+04    1.4446E+04    4.686E-01%                1.17E+02
 AM-241       1.2198E+03    1.2212E+03    4.873E-01%                1.01E+01
 CD-109       1.0628E+04    1.6047E+04    3.995E-01%                9.87E+01
 CO-57        1.7453E+02    3.5189E+02    6.590E-01%                3.79E+00
 Ce-139       1.3551E+02    5.4118E+02    7.998E-01%                7.10E+00
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 Hg-203       1.9895E+01    1.1854E+03    4.682E+00%                1.19E+02
 SN-113       1.8819E+02    9.8586E+02    1.108E+00%                1.68E+01
 CS-137       4.5695E+02    4.6495E+02    5.986E-01%                3.23E+00
 Y-898        2.6230E+02    1.5678E+03    1.088E+00%                2.30E+01
 Co-1173      6.5520E+02    7.2338E+02    5.354E-01%                3.45E+00
 Co-1332      6.5470E+02    7.2283E+02    5.311E-01%                2.91E+00
 Y-1836       2.7290E+02    1.6311E+03    9.660E-01%                1.16E+01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  1999.5 keV)     2.878E+04  Bq            
 Total Decayed Activity (   37.5 to  1999.5 keV) 3.9888684E+04  Bq 
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Ge14_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14422 96.6

Am-241 2037 418 0.3590 1163 1222.5 105.1

Cd-109 2881 591 0.0361 16363 16145 98.7

Co-57 1511 310 0.8560 362 349.28 96.5

Ce-139 2139 439 0.7990 549 538.52 98.1

Hg-203 4651 954 0.8146 1171 1205.9 103.0

Sn-113 3015 618 0.6400 966 971.36 100.6

Cs-137 1938 397 0.8510 467 465.65 99.7

Y-88 7264 1489 0.9370 1589 1570 98.8

Co-60 3580 734 0.9997 734 724.16 98.6

Co-60 3581 734 0.9999 734 720.6 98.1

Y-88 7690 1577 0.9920 1589 1634 102.8

Reviewed By: Jody Watson

Date: 4/23/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Page 910 of 1127



Calibration Data from file:    14_Soil_TunaCan.Clb
       Energy Calibration Date: 4/23/2012  Time: 11:29:29 AM
   Efficiency Calibration Date: 4/23/2012  Time: 11:29:47 AM

Calibration Description:
  14_TunaCan_90099_042312
  

Energy Calibration Fit
    Energy =   0.1578 +0.250077*Channel -1.95882e-008*Channel**2
 FWHM (ch) =   2.7879 +0.000947*Channel -1.45727e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.67 -0.29%      0.73     0.74   -2.18%
  237.82       59.54    59.63 -0.15%      0.74     0.75   -1.99%
  351.26       88.03    88.00  0.04%      0.78     0.78   -0.25%
  487.04      122.06   121.95  0.09%      0.82     0.81    0.58%
  662.28      165.85   165.77  0.05%      0.86     0.85    1.23%
 1115.71      279.17   279.15  0.01%      0.98     0.96    2.15%
 1565.69      391.69   391.65  0.01%      1.09     1.06    2.42%
 2645.83      661.66   661.68 -0.00%      1.30     1.30    0.28%
 3591.53      898.02   898.06 -0.00%      1.42     1.50   -5.87%
 4692.63     1173.24  1173.24 -0.00%      1.76     1.73    2.11%
 5329.97     1332.50  1332.50 -0.00%      1.88     1.86    1.08%
 7345.32     1836.01  1836.00  0.00%      2.23     2.24   -0.37%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.0212 %
    Ln(Eff) =   0.2101  -0.595197*Ln(Eng) -0.0160533*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2797 %
    Ln(Eff) = -23.9149  +8.828985*Ln(Eng)  -0.93715*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0990E-002  2.1711E-002    -3.44%
    59.54  3.2006E-002  3.0654E-002     4.23%
    88.03  4.1381E-002  4.1960E-002    -1.40%
   122.06  4.2230E-002  4.3784E-002    -3.68%
   165.85  ============== Knee ==============
   165.85  3.7957E-002  3.8722E-002    -2.02%
   279.17  2.6754E-002  2.5963E-002     2.96%
   391.69  2.0047E-002  1.9926E-002     0.60%
   661.66  1.3125E-002  1.3132E-002    -0.05%
   898.02  1.0136E-002  1.0258E-002    -1.20%
  1173.24  8.1251E-003  8.2437E-003    -1.46%
  1332.50  7.2859E-003  7.4227E-003    -1.88%
  1836.01  5.8454E-003  5.6863E-003     2.72%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det14\14_TunaCan_20120385.An1

 Acquisition information
        Start time:                 4/23/2012 9:56:44 AM    
        Live time:               3600
        Real time:               3665
        Dead time:                  1.77 %
        Detector ID:                   14

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0575

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.67    47449.   0.64   0.73  2.181E-02    46.54   4.250  1.442E+04 Pb210 
    59.63    48139.   0.67   0.74  3.071E-02    59.54  35.700  1.223E+03 AM241 
    72.88     1815.   8.13   0.77  3.737E-02
    88.00    74331.   0.47   0.79  4.195E-02    88.03   3.610  1.614E+04 CD109 
   121.95    35331.   0.76   0.82  4.379E-02   122.06  85.600  3.493E+02 CO57  
   136.39     4314.   3.84   0.82  4.244E-02
   165.77    33960.   0.70   0.89  3.800E-02   165.85  79.900  5.385E+02 Ce139 
   279.15    17136.   1.05   1.00  2.596E-02   279.17  81.500  1.206E+03 Hg203 
   391.65    22586.   0.85   1.13  1.993E-02   391.69  64.000  9.714E+02 SN113 
   661.68    18625.   0.92   1.36  1.313E-02   661.66  85.210  4.657E+02 CS137 
   898.06    26064.   0.74   1.56  1.026E-02   898.02  93.700  1.570E+03 Y898  
  1173.24    20614.   0.80   1.76  8.244E-03  1173.24  99.900  7.242E+02 Co1173
  1332.50    18485.   0.81   1.88  7.423E-03  1332.50  99.982  7.206E+02 Co1332
  1835.98    15919.   0.83   2.23  5.686E-03  1836.01  99.200  1.634E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   290.81    72.88      9094.      1708. 4.569E+04    9.16   0.857  -        
   544.77   136.39      6618.      4314. 1.017E+05    3.84   0.819  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.67     13580.     47449.    13.180     0.64   0.728 
 AM-241    237.82    59.63     14856.     48139.    13.372     0.67   0.736 
 CD-109    351.26    88.00     13424.     74331.    20.647     0.47   0.793 
 CO-57     487.04   121.95      9138.     35331.     9.814     0.76   0.820 
 Ce-139    662.28   165.77      5743.     33960.     9.433     0.70   0.887 
 Hg-203   1115.71   279.15      3658.     17136.     4.760     1.05   0.998 
 SN-113   1565.69   391.65      3032.     22586.     6.274     0.85   1.125 
 CS-137   2645.83   661.68      2231.     18625.     5.174     0.92   1.364 
 Y-898    3591.53   898.06      1967.     26064.     7.240     0.74   1.562 
 Co-1173  4692.63  1173.24      1001.     20614.     5.726     0.80   1.765 
 Co-1332  5329.97  1332.50       650.     18485.     5.135     0.81   1.875 
 Y-1836   7345.28  1835.98       147.     15919.     4.422     0.83   2.232 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4422E+04                                      8.15E+03             
                            46.54 1.442E+04  (  1.659E+02 6.42E-01 4.25E+00 G  
 
AM-241       1.2225E+03                                      1.58E+05             
                            59.54 1.223E+03  (  1.449E+01 6.65E-01 3.57E+01 G  
 
CD-109       1.6145E+04                                      4.63E+02             
                            88.03 1.614E+04  (  1.179E+02 4.73E-01 3.61E+00 G  
 
CO-57        3.4928E+02                                      2.72E+02             
                           122.06 3.493E+02  (  4.431E+00 7.59E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3852E+02                                      1.38E+02             
                           165.85 5.385E+02  (  5.643E+00 6.97E-01 7.99E+01 G  
 
Hg-203       1.2059E+03                                      4.66E+01             
                           279.17 1.206E+03  (  2.002E+01 1.05E+00 8.15E+01 G  
 
SN-113       9.7136E+02                                      1.15E+02             
                           391.69 9.714E+02  (  1.115E+01 8.54E-01 6.40E+01 G  
 
CS-137       4.6565E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.571E+00 9.21E-01 8.52E+01 G  
 
Y-898        1.5700E+03                                      1.07E+02             
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                           898.02 1.570E+03  (  1.261E+01 7.43E-01 9.37E+01 G  
 
Co-1173      7.2416E+02                                      1.93E+03             
                          1173.24 7.242E+02  (  5.275E+00 7.99E-01 9.99E+01 G  
 
Co-1332      7.2060E+02                                      1.93E+03             
                          1332.50 7.206E+02  (  4.737E+00 8.09E-01 1.00E+02 G  
 
Y-1836       1.6340E+03                                      1.07E+02             
                          1836.01 1.634E+03  (  6.084E+00 8.27E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4284E+04    1.4422E+04    6.417E-01%                1.66E+02
 AM-241       1.2219E+03    1.2225E+03    6.654E-01%                1.45E+01
 CD-109       1.3631E+04    1.6145E+04    4.729E-01%                1.18E+02
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 CO-57        2.6186E+02    3.4928E+02    7.589E-01%                4.43E+00
 Ce-139       3.0490E+02    5.3852E+02    6.967E-01%                5.64E+00
 Hg-203       2.2495E+02    1.2059E+03    1.050E+00%                2.00E+01
 SN-113       4.9196E+02    9.7136E+02    8.544E-01%                1.12E+01
 CS-137       4.6235E+02    4.6565E+02    9.207E-01%                5.57E+00
 Y-898        7.5323E+02    1.5700E+03    7.434E-01%                1.26E+01
 Co-1173      6.9530E+02    7.2416E+02    7.989E-01%                5.27E+00
 Co-1332      6.9188E+02    7.2060E+02    8.094E-01%                4.74E+00
 Y-1836       7.8390E+02    1.6340E+03    8.273E-01%                6.08E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     3.381E+04  Bq            
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.9968746E+04  Bq 
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Ge15_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge15

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14410 96.5

Am-241 2037 418 0.3590 1163 1206.9 103.7

Cd-109 2881 591 0.0361 16363 16069 98.2

Co-57 1511 310 0.8560 362 356.06 98.4

Ce-139 2139 439 0.7990 549 538.81 98.2

Hg-203 4651 954 0.8146 1171 1202.4 102.7

Sn-113 3015 618 0.6400 966 974.62 100.9

Cs-137 1938 397 0.8510 467 465.43 99.7

Y-88 7264 1489 0.9370 1589 1573.7 99.0

Co-60 3580 734 0.9997 734 716.44 97.6

Co-60 3581 734 0.9999 734 726.55 98.9

Y-88 7690 1577 0.9920 1589 1633.2 102.8

Reviewed By: Jody Watson

Date: 3/22/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    15_Soil_TunaCan.Clb
       Energy Calibration Date: 3/22/2012  Time: 1:02:46 PM
   Efficiency Calibration Date: 3/22/2012  Time: 1:03:01 PM

Calibration Description:
  15_TunaCan_90099_032212
  

Energy Calibration Fit
    Energy =   0.0042 +0.250192*Channel -3.10425e-008*Channel**2
 FWHM (ch) =   3.5032 +0.001000*Channel -3.73783e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.91       46.54    46.52  0.05%      0.90     0.92   -2.54%
  237.99       59.54    59.55 -0.01%      0.91     0.94   -2.43%
  352.01       88.03    88.07 -0.05%      0.95     0.96   -1.92%
  487.92      122.06   122.07 -0.01%      1.00     1.00    0.30%
  663.08      165.85   165.89 -0.02%      1.05     1.04    1.34%
 1115.99      279.17   279.18 -0.00%      1.18     1.14    3.23%
 1565.41      391.69   391.58  0.03%      1.26     1.24    1.14%
 2645.35      661.66   661.63  0.00%      1.50     1.47    2.11%
 3590.98      898.02   898.04 -0.00%      1.67     1.65    0.79%
 4692.06     1173.24  1173.24 -0.00%      1.80     1.84   -2.06%
 5329.66     1332.50  1332.56 -0.00%      1.90     1.94   -2.28%
 7344.95     1836.01  1835.98  0.00%      2.23     2.21    1.30%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.9975 %
    Ln(Eff) =  -0.6895  -0.329061*Ln(Eng) -0.0387563*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.1273 %
    Ln(Eff) = -23.6268  +8.666669*Ln(Eng) -0.921464*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.8904E-002  1.9569E-002    -3.52%
    59.54  2.8630E-002  2.7372E-002     4.39%
    88.03  3.6378E-002  3.7061E-002    -1.88%
   122.06  3.7201E-002  3.8461E-002    -3.39%
   165.85  ============== Knee ==============
   165.85  3.3266E-002  3.3919E-002    -1.96%
   279.17  2.3641E-002  2.3007E-002     2.68%
   391.69  1.7841E-002  1.7674E-002     0.94%
   661.66  1.1534E-002  1.1545E-002    -0.10%
   898.02  8.8355E-003  8.9209E-003    -0.97%
  1173.24  6.9001E-003  7.0763E-003    -2.55%
  1332.50  6.2597E-003  6.3249E-003    -1.04%
  1836.01  4.8716E-003  4.7412E-003     2.68%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica, Inc.               Spectrum name: 15_TunaCan_20120283.An1          
                                                                                 
 Sample description                                             
      15_TunaCan_90099_032212                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_TunaCan_20120283.An1

 Acquisition information
        Start time:                 3/22/2012 11:06:02 AM   
        Live time:               3600
        Real time:               3653
        Dead time:                  1.44 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/1102216                                                 
                                                                      

 Calibration
        Filename:                   15_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               3/22/2012 1:02:46 PM    
             Zero offset:           0.004 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.104E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.53keV )
        Stop channel:            8000 (  1999.56keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0249

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.52    42849.   0.75   0.90  1.955E-02    46.54   4.250  1.441E+04 Pb210 
    59.55    42443.   0.72   0.91  2.738E-02    59.54  35.700  1.207E+03 AM241 
    72.95     2606.   6.34   0.95  3.318E-02
    88.07    68550.   0.54   0.95  3.707E-02    88.03   3.610  1.607E+04 CD109 
   122.10    33756.   0.64   1.00  3.846E-02   122.06  85.600  3.502E+02 CO57  
   136.52     4295.   2.96   1.01  3.724E-02
   165.89    34959.   0.78   1.05  3.391E-02   165.85  79.900  5.388E+02 Ce139 
   279.18    24347.   0.88   1.18  2.301E-02   279.17  81.500  1.202E+03 Hg203 
   391.58    24366.   0.82   1.26  1.768E-02   391.69  64.000  9.746E+02 SN113 
   661.63    16400.   1.16   1.50  1.155E-02   661.66  85.210  4.654E+02 CS137 
   898.03    27965.   0.74   1.67  8.921E-03   898.02  93.700  1.574E+03 Y898  
  1173.23    17709.   0.94   1.81  7.076E-03  1173.24  99.900  7.164E+02 Co1173
  1332.55    16065.   0.98   1.90  6.325E-03  1332.50  99.982  7.266E+02 Co1332
  1835.95    16330.   0.85   2.24  4.741E-03  1836.01  99.200  1.633E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.58    72.93     12341.      2606. 7.854E+04    6.34   0.949  -       D
   545.42   136.45      8010.      4524. 1.215E+05    4.23   1.054  -      s 
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.91    46.52     15447.     42849.    11.903     0.75   0.900 
 AM-241    237.99    59.55     14029.     42443.    11.790     0.72   0.913 
 CD-109    352.01    88.07     16260.     68550.    19.042     0.54   0.945 
 CO-57     487.92   122.07      9130.     34324.     9.535     0.78   0.999 
 Ce-139    663.08   165.89      8215.     34959.     9.711     0.78   1.052 
 Hg-203   1115.99   279.18      4252.     24347.     6.763     0.88   1.182 
 SN-113   1565.41   391.58      3012.     24366.     6.768     0.82   1.259 
 CS-137   2645.35   661.63      3077.     16400.     4.555     1.16   1.503 
 Y-898    3590.94   898.03      2252.     27965.     7.768     0.74   1.667 
 Co-1173  4692.02  1173.23      1355.     17709.     4.919     0.94   1.807 
 Co-1332  5329.60  1332.55      1160.     16065.     4.463     0.98   1.900 
 Y-1836   7344.81  1835.95       345.     16330.     4.536     0.85   2.240 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4410E+04                                      8.15E+03             
                            46.54 1.441E+04  (  1.957E+02 7.55E-01 4.25E+00 G  
 
AM-241       1.2069E+03                                      1.58E+05             
                            59.54 1.207E+03  (  1.577E+01 7.22E-01 3.57E+01 G  
 
CD-109       1.6069E+04                                      4.63E+02             
                            88.03 1.607E+04  (  1.399E+02 5.44E-01 3.61E+00 G  
 
CO-57        3.5606E+02                                      2.72E+02             
                           122.06 3.561E+02  (  4.647E+00 7.84E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3881E+02                                      1.38E+02             
                           165.85 5.388E+02  (  6.551E+00 7.82E-01 7.99E+01 G  
 
Hg-203       1.2024E+03                                      4.66E+01             
                           279.17 1.202E+03  (  1.514E+01 8.77E-01 8.15E+01 G  
 
SN-113       9.7462E+02                                      1.15E+02             
                           391.69 9.746E+02  (  1.034E+01 8.20E-01 6.40E+01 G  
 
CS-137       4.6543E+02                                      1.10E+04             
                           661.66 4.654E+02  (  7.413E+00 1.16E+00 8.52E+01 G  
 
Y-898        1.5737E+03                                      1.07E+02             
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                           898.02 1.574E+03  (  1.260E+01 7.45E-01 9.37E+01 G  
 
Co-1173      7.1644E+02                                      1.93E+03             
                          1173.24 7.164E+02  (  7.050E+00 9.39E-01 9.99E+01 G  
 
Co-1332      7.2655E+02                                      1.93E+03             
                          1332.50 7.266E+02  (  7.301E+00 9.83E-01 1.00E+02 G  
 
Y-1836       1.6332E+03                                      1.07E+02             
                          1836.01 1.633E+03  (  8.923E+00 8.49E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4311E+04    1.4410E+04    7.549E-01%                1.96E+02
 AM-241       1.2065E+03    1.2069E+03    7.219E-01%                1.58E+01
 CD-109       1.4233E+04    1.6069E+04    5.439E-01%                1.40E+02
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 CO-57        2.8961E+02    3.5606E+02    7.837E-01%                4.65E+00
 Ce-139       3.5832E+02    5.3881E+02    7.816E-01%                6.55E+00
 Hg-203       3.6068E+02    1.2024E+03    8.771E-01%                1.51E+01
 SN-113       5.9836E+02    9.7462E+02    8.201E-01%                1.03E+01
 CS-137       4.6306E+02    4.6543E+02    1.155E+00%                7.41E+00
 Y-898        9.2933E+02    1.5737E+03    7.445E-01%                1.26E+01
 Co-1173      6.9585E+02    7.1644E+02    9.390E-01%                7.05E+00
 Co-1332      7.0567E+02    7.2655E+02    9.834E-01%                7.30E+00
 Y-1836       9.6449E+02    1.6332E+03    8.486E-01%                8.92E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   82.3 to  1999.6 keV)     3.512E+04  Bq            
 Total Decayed Activity (   82.3 to  1999.6 keV) 3.9873703E+04  Bq 
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Ge03_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard Rad10-0006

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1165 100.1

Cs-137 1926 396 0.851 465 443.73 95.4

Co-60 3611 742 0.99974 742 700.09 94.3

Co-60 3612 742 0.999856 742 704.11 94.9

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 11:28:58 AM   Page  1
 TestAmerica                     Spectrum name: 3_TunaCan2nd_20120999.An1        
                                                                                 
 Sample description                                             
      3_TunaCan_81427-334_2ndsource_032712                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan2nd_20120999.An1

 Acquisition information
        Start time:                 3/27/2012 10:50:55 PM   
        Live time:               3600
        Real time:               3624
        Dead time:                  0.65 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2012-02-26_0244.PBC
                                                 2/26/2012 2:44:46 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0561

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.57      684.  13.49   0.86  1.380E-02
    46.58    46359.   0.64   0.82  2.218E-02    46.54   4.250  1.465E+04 Pb210 
    49.41      474.  26.39   0.62  2.446E-02
    55.13      148.  69.87   0.50  2.879E-02
    59.56    47477.   0.63   0.80  3.183E-02    59.54  35.700  1.165E+03 AM241 
    63.23      116.  55.13   0.52  3.413E-02
    74.81      347.  24.83   0.85  3.992E-02
    77.26      173.  50.89   0.85  4.088E-02
    87.94    26078.   0.87   0.86  4.402E-02    88.03   3.610  1.549E+04 CD109 
   121.96     6006.   2.27   0.93  4.564E-02   122.06  85.600  3.426E+02 CO57  
   136.40      688.   9.11   0.98  4.398E-02
   157.37       39.  92.20   0.44  4.044E-02
   165.86     1056.   7.85   0.99  3.963E-02   165.85  79.900  5.658E+02 Ce139 
   210.61       83.  58.19   0.66  3.379E-02
   272.61       73.  46.14   0.59  2.834E-02
   332.61      124.  44.81   0.91  2.468E-02
   391.78      370.  17.84   1.12  2.199E-02   391.69  64.000  9.986E+02 SN113 
   621.40      108.  40.97   0.41  1.575E-02
   661.73    19442.   0.81   1.44  1.504E-02   661.66  85.210  4.437E+02 CS137 
   719.67       90.  45.03   0.66  1.413E-02
   813.20      114.  49.57   0.70  1.289E-02
   898.03      310.  14.07   1.64  1.196E-02   898.02  93.700  1.553E+03 Y898  
   901.05       12. 303.83   1.64  1.193E-02
   974.92      130.  55.88   0.66  1.124E-02
  1145.48      114.  31.99   0.24  9.931E-03
  1173.20    18293.   0.84   1.86  9.749E-03  1173.24  99.900  7.001E+02 Co1173
  1332.46    16679.   0.82   1.95  8.830E-03  1332.50  99.982  7.041E+02 Co1332
  1836.29      148.   9.58   2.45  6.855E-03  1836.01  99.200  1.225E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
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   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.86    36.57      2766.       684. 4.960E+04   13.49   0.858  -      s 
   197.25    49.41      5697.       474. 1.939E+04   26.39   0.620  -      sM
   220.16    55.13      4834.       148. 5.123E+03   69.87   0.497  -      sc
   252.57    63.23      1834.       116. 3.399E+03   55.13   0.521  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   298.78    74.77      3800.       394. 9.858E+03   26.85   0.961  -        
   308.61    77.22      3690.       220. 5.394E+03   46.86   0.670  -        
   545.54   136.40      1213.       688. 1.563E+04    9.11   0.979  -        
   629.48   157.37       627.        39. 9.644E+02   92.20   0.441  -       c
   842.63   210.61       900.        83. 2.456E+03   58.19   0.661  -      s 
  1090.83   272.61       495.        73. 2.587E+03   46.14   0.594  -      s 
  1330.98   332.61       884.       124. 5.010E+03   44.81   0.910  -        
  2486.71   621.40       501.       108. 6.835E+03   40.97   0.412  -      s 
  2879.89   719.67       427.        90. 6.393E+03   45.03   0.665  -      s 
  3254.07   813.20       660.       114. 8.842E+03   49.57   0.696  -      s 
  3605.81   901.13       695.        12. 1.042E+03  301.14   1.640  -      sc
  3900.95   974.92       936.       130. 1.157E+04   55.88   0.655  -      s 
  4583.05  1145.48       294.       114. 1.153E+04   31.99   0.244  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.92    46.58     11142.     46316.    12.866     0.64   0.818 
 AM-241    237.87    59.56     10162.     47477.    13.188     0.63   0.799 
 CD-109    351.53    87.94      5716.     26078.     7.244     0.87   0.855 
 CO-57     487.71   121.96      2782.      6006.     1.668     2.27   0.932 
 Ce-139    663.45   165.85      1658.      1078.     0.300     7.99   0.995s
 SN-113   1567.82   391.78      1043.       370.     0.103    17.84   1.118 
 CS-137   2648.06   661.73       971.     19442.     5.401     0.81   1.437 
 Y-898    3593.36   898.02       795.       310.     0.086    14.06   1.637D
 Co-1173  4693.90  1173.20       663.     18293.     5.081     0.84   1.858 
 Co-1332  5330.66  1332.46       231.     16679.     4.633     0.82   1.949 
 Y-1836   7344.33  1836.29        27.       148.     0.041     9.58   2.454 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4654E+04                                      8.15E+03             
                            46.54 1.465E+04  (P 1.565E+02 6.36E-01 4.25E+00 G  
 
AM-241       1.1650E+03                                      1.58E+05             
                            59.54 1.165E+03  (  1.159E+01 6.31E-01 3.57E+01 G  
 
CD-109       1.5485E+04                                      4.63E+02             
                            88.03 1.549E+04  (  2.108E+02 8.73E-01 3.61E+00 G  
 
CO-57        3.4265E+02                                      2.72E+02             
                           122.06 3.426E+02  (  1.418E+01 2.27E+00 8.56E+01 G  
 
Ce-139       5.7768E+02                                      1.38E+02             
                           165.85 5.777E+02 *(  1.031E+02 7.99E+00 7.99E+01 G  
 
Hg-203       1.3708E-02                                      4.66E+01             
                           279.17 1.371E-02 %(  2.387E+00 5.21E+03 8.15E+01 G  
 
SN-113       9.9863E+02                                      1.15E+02             
                           391.69 9.986E+02  (  4.131E+02 1.78E+01 6.40E+01 G  
 
CS-137       4.4373E+02                                      1.10E+04             
                           661.66 4.437E+02  (  3.375E+00 8.12E-01 8.52E+01 G  
 
Y-898        1.5527E+03                                      1.07E+02             
                           898.02 1.553E+03  (  6.719E+02 1.41E+01 9.37E+01 G  
 
Co-1173      7.0009E+02                                      1.93E+03             
                          1173.24 7.001E+02  (  4.695E+00 8.38E-01 9.99E+01 G  
 
Co-1332      7.0411E+02                                      1.93E+03             
                          1332.50 7.041E+02  (  3.104E+00 8.16E-01 1.00E+02 G  
 
Y-1836       1.2247E+03                                      1.07E+02             
                          1836.01 1.225E+03 ?(  2.214E+02 9.58E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
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       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3671E+04    1.4654E+04    6.370E-01%                1.56E+02
 AM-241       1.1608E+03    1.1650E+03    6.312E-01%                1.16E+01
 CD-109       4.5562E+03    1.5485E+04    8.727E-01%                2.11E+02
 CO-57        4.2711E+01    3.4265E+02    2.266E+00%                1.42E+01
 Ce-139 #     9.4613E+00    5.7768E+02    7.994E+00%                1.03E+02
 Hg-203 #A    1.3708E-02 >12 Halflives   5.2116E+03%   2.3868E+00
 SN-113       7.3077E+00    9.9863E+02    1.784E+01%                4.13E+02
 CS-137       4.2144E+02    4.4373E+02    8.123E-01%                3.38E+00
 Y-898        7.6802E+00    1.5527E+03    1.406E+01%                6.72E+02
 Co-1173      5.2177E+02    7.0009E+02    8.377E-01%                4.70E+00
 Co-1332      5.2477E+02    7.0411E+02    8.161E-01%                3.10E+00
 Y-1836 #     6.0578E+00    1.2247E+03    9.579E+00%                2.21E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  974.7 to  2000.4 keV)     2.093E+04  Bq/Sample     
 Total Decayed Activity (  974.7 to  2000.4 keV) 3.7848984E+04  Bq/Sample    
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Ge04_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge4

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard  Tuna Can_00002

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1179.4 101.3

Cs-137 1926 396 0.851 465 435.81 93.7

Co-60 3611 742 0.99974 742 706.01 95.1

Co-60 3612 742 0.999856 742 707.18 95.3

Reviewed By: Megan McAfee

Date: 4/5/2012

SOP: ST-RD-0102 current rev 2nd source tuna can

Page 931 of 1127



4_TunaCan2nd_20120155
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 TestAmerica                     Spectrum name: 4_TunaCan2nd_20120155.An1        
                                                                                 
 Sample description                                             
      4_TunaCan2nd_Rad11_040212                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_TunaCan2nd_20120155.An1

 Acquisition information
        Start time:                 4/2/2012 4:50:30 PM     
        Live time:               7200
        Real time:               7269
        Dead time:                  0.95 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               4/2/2012 1:19:28 PM     
             Zero offset:           0.084 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.822E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM     
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.16keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2012-04-01_0505.PBC
                                                 4/1/2012 5:05:33 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0600

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.42      806.  13.21   0.80  7.538E-03
    46.54    50484.   0.61   0.75  1.208E-02    46.54   4.250  1.463E+04 Pb210 
    49.71      736.  21.48   1.02  1.343E-02
    59.58    51934.   0.60   0.77  1.721E-02    59.54  35.700  1.179E+03 AM241 
    63.49      155.  63.51   0.54  1.848E-02
    88.11    27333.   0.79   0.79  2.354E-02    88.03   3.610  1.532E+04 CD109 
   122.09     6277.   1.96   0.86  2.425E-02   122.06  85.600  3.419E+02 CO57  
   134.27       52.  97.34   0.86  2.351E-02
   136.47      659.   9.66   0.87  2.334E-02
   148.82       69.  86.21   0.36  2.228E-02
   158.85       43.  92.59   0.33  2.130E-02
   165.81     1043.   6.61   0.81  2.058E-02   165.85  79.900  5.464E+02 Ce139 
   238.49      236.  22.32   0.96  1.565E-02
   241.88      116.  42.88   0.96  1.547E-02
   313.38      122.  47.39   0.75  1.256E-02
   344.70       47.  65.34   0.49  1.163E-02
   351.68      160.  27.20   0.66  1.144E-02
   391.67      434.  16.95   1.10  1.048E-02   391.69  64.000  1.272E+03 SN113 
   419.11      117.  48.70   0.60  9.911E-03
   473.76      122.  50.01   0.45  8.958E-03
   537.00       45.  87.01   0.37  8.074E-03
   592.99       36.  69.91   0.40  7.433E-03
   620.80       59.  58.25   0.37  7.153E-03
   661.57    17213.   0.84   1.29  6.782E-03   661.66  85.210  4.358E+02 CS137 
   860.29       61.  44.90   0.75  5.431E-03
   898.19      323.  17.33   1.63  5.236E-03   898.02  93.700  1.920E+03 Y898  
   935.59       77.  51.48   0.57  5.056E-03
  1173.33    15720.   0.87   1.73  4.162E-03  1173.24  99.900  7.060E+02 Co1173
  1332.63    14113.   0.86   1.81  3.727E-03  1332.50  99.982  7.072E+02 Co1332
  1835.84      135.  10.17   1.24  2.815E-03  1836.01  99.200  1.406E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.26    36.42      3510.       806. 1.069E+05   13.21   0.797  -      s 
   198.40    49.71      8086.       736. 5.481E+04   21.48   1.022  -      s 
   253.51    63.49      3351.       155. 8.368E+03   63.51   0.538  -      s 
   536.51   134.26       898.        64. 2.722E+03   67.39   0.281  -      sc
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.30   136.46      2079.       727. 3.115E+04   12.04   0.949  -      s 
   594.74   148.82      1288.        69. 3.082E+03   86.21   0.363  -      sc
   634.84   158.85       771.        43. 2.019E+03   92.59   0.329  -      sc
   953.28   238.48      1188.       206. 1.316E+04   29.01   1.147  -        
   966.87   241.88       864.        60. 3.878E+03   75.94   0.463  -       c
  1252.81   313.38      1023.       122. 9.737E+03   47.39   0.746  -      s 
  1378.05   344.70       448.        47. 4.042E+03   65.34   0.489  -      sc
  1405.98   351.68       650.       160. 1.399E+04   27.20   0.659  -      s 
  1675.68   419.11       933.       117. 1.177E+04   48.70   0.600  -      s 
  1894.25   473.76      1038.       122. 1.367E+04   50.01   0.454  -      s 
  2147.23   537.00       496.        45. 5.573E+03   87.01   0.368  -      sc
  2371.22   592.99       256.        36. 4.843E+03   69.91   0.402  -      sc
  2482.47   620.80       374.        59. 8.248E+03   58.25   0.372  -      s 
  3440.64   860.29       299.        61. 1.129E+04   44.90   0.752  -      s 
  3741.93   935.59       530.        77. 1.526E+04   51.48   0.570  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.75    46.54     12490.     50416.     7.002     0.61   0.755 
 AM-241    237.88    59.58     11109.     51934.     7.213     0.60   0.767 
 CD-109    351.97    88.11      5395.     27333.     3.796     0.79   0.790 
 CO-57     487.82   122.09      2530.      6277.     0.872     1.96   0.855 
 Ce-139    662.66   165.81      1311.      1043.     0.145     6.61   0.812 
 SN-113   1565.91   391.67      1245.       434.     0.060    16.95   1.102s
 CS-137   2645.56   661.57       829.     17213.     2.391     0.84   1.295 
 Y-898    3592.29   898.19       734.       323.     0.045    17.33   1.625 
 Co-1173  4693.38  1173.33       470.     15720.     2.183     0.87   1.726 
 Co-1332  5331.03  1332.63        76.     14113.     1.960     0.86   1.814 
 Y-1836   7345.88  1835.84         9.       135.     0.019    10.17   1.237s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�

      ORTEC g v - i (3263) Env32  G53W4.25  4/3/2012 8:08:30 AM     Page  4
Page 3

Page 934 of 1127



4_TunaCan2nd_20120155
 TestAmerica                     Spectrum name: 4_TunaCan2nd_20120155.An1        
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4632E+04                                      8.15E+03             
                            46.54 1.463E+04  (P 1.519E+02 6.07E-01 4.25E+00 G  
 
AM-241       1.1794E+03                                      1.58E+05             
                            59.54 1.179E+03  (  1.122E+01 5.98E-01 3.57E+01 G  
 
CD-109       1.5319E+04                                      4.63E+02             
                            88.03 1.532E+04  (  1.933E+02 7.94E-01 3.61E+00 G  
 
CO-57        3.4190E+02                                      2.72E+02             
                           122.06 3.419E+02  (  1.291E+01 1.96E+00 8.56E+01 G  
 
Ce-139       5.4636E+02                                      1.38E+02             
                           165.85 5.464E+02  (  8.978E+01 6.61E+00 7.99E+01 G  
 
Hg-203      -4.3324E-04                                      4.66E+01             
                           279.17-4.332E-04 %(  2.541E+00 1.76E+05 8.15E+01 G  
 
SN-113       1.2718E+03                                      1.15E+02             
                           391.69 1.272E+03  (  4.898E+02 1.70E+01 6.40E+01 G  
 
CS-137       4.3581E+02                                      1.10E+04             
                           661.66 4.358E+02  (  3.465E+00 8.43E-01 8.52E+01 G  
 
Y-898        1.9202E+03                                      1.07E+02             
                           898.02 1.920E+03  (  7.662E+02 1.73E+01 9.37E+01 G  
 
Co-1173      7.0601E+02                                      1.93E+03             
                          1173.24 7.060E+02  (  4.661E+00 8.74E-01 9.99E+01 G  
 
Co-1332      7.0718E+02                                      1.93E+03             
                          1332.50 7.072E+02  (  2.171E+00 8.58E-01 1.00E+02 G  
 
Y-1836       1.4056E+03                                      1.07E+02             
                          1836.01 1.406E+03  (  1.769E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3643E+04    1.4632E+04    6.080E-01%                1.52E+02
 AM-241       1.1752E+03    1.1794E+03    5.977E-01%                1.12E+01
 CD-109       4.4685E+03    1.5319E+04    7.941E-01%                1.93E+02
 CO-57        4.1998E+01    3.4190E+02    1.960E+00%                1.29E+01
 Ce-139       8.6929E+00    5.4636E+02    6.612E+00%                8.98E+01
 Hg-203 #A   -4.3324E-04 >12 Halflives   1.7564E+05%   2.5409E+00
 SN-113 #     8.9902E+00    1.2718E+03    1.695E+01%                4.90E+02
 CS-137       4.1377E+02    4.3581E+02    8.435E-01%                3.46E+00
 Y-898        9.1492E+00    1.9202E+03    1.733E+01%                7.66E+02
 Co-1173      5.2510E+02    7.0601E+02    8.735E-01%                4.66E+00
 Co-1332      5.2597E+02    7.0718E+02    8.582E-01%                2.17E+00
 Y-1836       6.6974E+00    1.4056E+03    1.017E+01%                1.77E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.2 keV)     2.083E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.2 keV) 3.8465293E+04  Bq/Sample 
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge07_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge7

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1116.4 95.9

Cs-137 1926 396 0.851 465 391.4 84.2

Co-60 3611 742 0.99974 742 641.48 86.4

Co-60 3612 742 0.999856 742 642.91 86.6

Reviewed By: Jody Watson

Date: 3/5/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica                     Spectrum name: 7_TunaCan2ndSource_20120479.An1  
                                                                                 
 Sample description                                             
      7_TunaCan2ndSource_81427-334_032712                             
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_TunaCan2ndSource_20120479.An1

 Acquisition information
        Start time:                 3/27/2012 3:25:25 PM    
        Live time:               3600
        Real time:               3684
        Dead time:                  2.28 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               3/16/2012 11:44:50 AM   
             Zero offset:           0.153 keV
             Gain:                  0.250 keV/channel
             Quadratic:             6.716E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.65keV )
        Stop channel:            8000 (  2000.21keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2012-02-26_0327.PBC
                                                 2/26/2012 3:27:47 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0270

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      788.  12.78   0.82  1.487E-02
    40.49      109.  96.90   0.59  1.869E-02
    46.62    49142.   0.63   0.84  2.491E-02    46.54   4.250  1.386E+04 Pb210 
    49.64      876.  18.72   0.86  2.792E-02
    59.61    54530.   0.58   0.87  3.707E-02    59.54  35.700  1.150E+03 AM241 
    76.99      260.  38.90   1.03  4.881E-02
    88.06    31019.   0.77   0.89  5.329E-02    88.03   3.610  1.522E+04 CD109 
   122.04     6834.   2.04   0.94  5.606E-02   122.06  85.600  3.171E+02 CO57  
   136.41      810.   9.51   1.00  5.411E-02
   165.84     1193.   6.45   0.96  4.765E-02   165.85  79.900  5.180E+02 Ce139 
   185.66       92.  57.01   0.73  4.445E-02
   213.19      122.  50.56   0.75  3.960E-02
   272.80      146.  47.29   0.28  3.217E-02
   391.67      372.  19.60   1.11  2.360E-02   391.69  64.000  9.332E+02 SN113 
   442.91       47.  93.72   0.45  2.122E-02
   483.77       95.  38.10   0.62  1.965E-02
   524.63       67.  65.12   0.73  1.831E-02
   604.78       31.  59.37   0.27  1.616E-02
   628.99       32.  94.37   0.58  1.561E-02
   661.67    19152.   0.86   1.47  1.492E-02   661.66  85.210  4.405E+02 CS137 
   898.03      322.  23.53   1.90  1.137E-02   898.02  93.700  1.694E+03 Y898  
   910.18      180.  33.99   0.85  1.123E-02
   963.79       49.  71.39   0.69  1.067E-02
  1173.23    16317.   0.86   1.89  8.929E-03  1173.24  99.900  6.817E+02 Co1173
  1332.49    14763.   0.85   2.04  7.951E-03  1332.50  99.982  6.921E+02 Co1332
  1836.09      186.   9.19   1.40  5.919E-03  1836.01  99.200  1.780E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
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 _____________________________________________________________________________
   146.00    36.65      3116.       788. 5.300E+04   12.78   0.819  -        
   161.37    40.49      4419.       109. 5.831E+03   96.90   0.587  -       c
   197.99    49.64      8222.       876. 3.139E+04   18.72   0.855  -      sM
   307.39    76.99      3728.       260. 5.319E+03   38.90   1.033  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.11   136.41      1706.       810. 1.497E+04    9.51   1.002  -        
   742.15   185.66      1076.        92. 2.081E+03   57.01   0.725  -      s 
   852.30   213.19      1296.       122. 3.077E+03   50.56   0.748  -      s 
  1090.74   272.80      1320.       146. 4.539E+03   47.29   0.283  -      s 
  1771.26   442.91       710.        47. 2.215E+03   93.72   0.453  -      sc
  1934.71   483.77       486.        95. 4.835E+03   38.10   0.616  -      s 
  2098.18   524.63       583.        67. 3.669E+03   65.12   0.732  -      s 
  2418.80   604.78       172.        31. 1.939E+03   59.37   0.268  -      s 
  2515.62   628.99       330.        32. 2.050E+03   94.37   0.581  -      sc
  3640.41   910.18       855.       180. 1.603E+04   33.99   0.852  -      s 
  3854.87   963.79       447.        49. 4.625E+03   71.39   0.695  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.90    46.62     12530.     49107.    13.641     0.63   0.840 
 AM-241    237.87    59.61     10985.     54530.    15.147     0.58   0.871 
 CD-109    351.70    88.06      6100.     31019.     8.616     0.77   0.892 
 CO-57     487.62   122.04      3040.      6834.     1.898     2.04   0.937 
 Ce-139    662.88   165.84      1495.      1193.     0.331     6.45   0.956 
 Hg-203   1114.79   278.81      2119.       -42.    -0.012   155.58   1.105s
 SN-113   1566.31   391.67      1236.       372.     0.103    19.60   1.107 
 CS-137   2646.35   661.67      1156.     19152.     5.320     0.86   1.474 
 Y-898    3591.81   898.03      1084.       322.     0.089    23.53   1.897 
 Co-1173  4692.59  1173.23       493.     16317.     4.532     0.86   1.893 
 Co-1332  5329.55  1332.49       127.     14763.     4.101     0.85   2.038 
 Y-1836   7343.66  1836.09        16.       186.     0.052     9.19   1.399s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
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             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3857E+04                                      8.15E+03             
                            46.54 1.386E+04  (P 1.480E+02 6.34E-01 4.25E+00 G  
 
AM-241       1.1504E+03                                      1.58E+05             
                            59.54 1.150E+03  (  1.036E+01 5.81E-01 3.57E+01 G  
 
CD-109       1.5217E+04                                      4.63E+02             
                            88.03 1.522E+04  (  1.799E+02 7.73E-01 3.61E+00 G  
 
CO-57        3.1712E+02                                      2.72E+02             
                           122.06 3.171E+02  (  1.205E+01 2.04E+00 8.56E+01 G  
 
Ce-139       5.1801E+02                                      1.38E+02             
                           165.85 5.180E+02  (  7.941E+01 6.45E+00 7.99E+01 G  
 
Hg-203      -4.5441E-01                                      4.66E+01             
                           279.17-4.544E-01 ?(  2.347E+00 1.56E+02 8.15E+01 G  
 
SN-113       9.3315E+02                                      1.15E+02             
                           391.69 9.332E+02  (  4.178E+02 1.96E+01 6.40E+01 G  
 
CS-137       4.4047E+02                                      1.10E+04             
                           661.66 4.405E+02  (  3.706E+00 8.56E-01 8.52E+01 G  
 
Y-898        1.6944E+03                                      1.07E+02             
                           898.02 1.694E+03  (  8.216E+02 2.35E+01 9.37E+01 G  
 
Co-1173      6.8172E+02                                      1.93E+03             
                          1173.24 6.817E+02  (  4.436E+00 8.58E-01 9.99E+01 G  
 
Co-1332      6.9210E+02                                      1.93E+03             
                          1332.50 6.921E+02  (  2.586E+00 8.49E-01 1.00E+02 G  
 
Y-1836       1.7801E+03                                      1.07E+02             
                          1836.01 1.780E+03  (  2.065E+02 9.19E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
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   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.81      2119.       -42.    -0.012   155.58   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2927E+04    1.3857E+04    6.344E-01%                1.48E+02
 AM-241       1.1462E+03    1.1504E+03    5.808E-01%                1.04E+01
 CD-109       4.4794E+03    1.5217E+04    7.727E-01%                1.80E+02
 CO-57        3.9561E+01    3.1712E+02    2.043E+00%                1.20E+01
 Ce-139       8.4971E+00    5.1801E+02    6.453E+00%                7.94E+01
 Hg-203 #A   -4.5441E-01 >12 Halflives   1.5558E+02%   2.3474E+00
 SN-113       6.8413E+00    9.3315E+02    1.960E+01%                4.18E+02
 CS-137       4.1835E+02    4.4047E+02    8.557E-01%                3.71E+00
 Y-898        8.3979E+00    1.6944E+03    2.353E+01%                8.22E+02
 Co-1173      5.0814E+02    6.8172E+02    8.581E-01%                4.44E+00
 Co-1332      5.1588E+02    6.9210E+02    8.485E-01%                2.59E+00
 Y-1836       8.8227E+00    1.7801E+03    9.190E+00%                2.07E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.2 keV)     2.007E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.2 keV) 3.7281199E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  1
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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9_TunaCan_20120371
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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Ge10_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1237.3 106.3

Cs-137 1926 396 0.851 465 485.68 104.4

Co-60 3611 742 0.99974 742 746.05 100.5

Co-60 3612 742 0.999856 742 769.35 103.6

Reviewed By: Megan McAfee

Date:   04/10/12

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

10 TunaCan2nd 81427-334 032912 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan2nd 20120704.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 

3/29/2012 3:37:46 AM 
3600 
3624 

0.66 % 
10 

Filename: 10 TunaCan2nd 20120704.Anl - -
10 Soil TunaCan 83814-334 032211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/23/2012 9:27:47 AM 
0.044 keV 
0.250 keV/channel 

-1.974E-08 keV/channelA2 

3/26/2011 9:31:38 AM 
122.06 keV 

Quadratic Uncertainty 1.54 % 
-1.946516E+OO + (-l.617316E-03*Log(E) ) + 

( -5.658918E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.50 % 

-2.948487E+Ol + ( l.133679E+Ol*Log(E) ) + 
( -1.224020E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.56keV) 

8000 ( 1999. 70keV ) 
1000.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: lO_TunaCan2nd_20120704.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 11 cutoff: 5.00E+Ol% 
Energy Calibration 

Normalized diff: 0.0354 

***** S U M M A R Y 0 F P E A K S I N 

Comments 
1/1/2010 11:00:00 AM 

10 2012-02-26 0405.PBC 
2/26/2012 4:0S:25 AM 

R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 
Bq/Sampl 

36.55 
46.50 
49.73 
59.54 
76.73 
88.03 
96 .14 

112. 82 
122.05 
136.47 
165.84 
170.38 
238.61 
281.24 
3 91. 54 
529.57 
595.35 
634.94 
641.62 
661.62 
794.14 
879.92 
897.95 

1059.51 
1086.17 
1173.21 
1332.49 
1835.95 

674. 13.79 
41280. 0.67 

766. 19.54 
43408. 0.63 

171. 71.48 
23771. 0. 88 

172. 39.52 
72. 70.33 

5313. 2.29 
816. 10.81 

1036. 7.69 
64. 64. 94 

163. 31.22 
13. 395.54 

438. 17.09 
52. 55.97 
29. 65.15 
71. 51. 83 
72. 50.62 

18371. 0.85 
60. 68.77 
61. 45.15 

377. 21.47 
83. 58.76 

110. 36.10 
16706. 0.85 
15555. 0.82 

199. 7.72 

0.75 l.068E-02 
0.83 l.829E-02 
1.53 2.072E-02 
0.83 2.740E-02 
0.34 3.550E-02 
0.86 3.825E-02 
0.30 3.917E-02 
0.37 3.894E-02 
0.91 3.795E-02 
1.20 3.608E-02 
0.94 3.229E-02 
0.36 3.179E-02 
0.50 2.595E-02 
1.06 2.351E-02 
1.10 l.881E-02 
0.42 l.526E-02 
0.31 l.403E-02 
0.34 l.338E-02 
0.30 l.328E-02 

46.54 4.250 l.576E+04 Pb210 

59.54 35.700 l.237E+03 AM241 

88.03 3.610 l.628E+04 CD109 

122.06 85.600 3.616E+02 C057 

165.85 79.900 6.854E+02 Cel39 

279.17 81.500 HL>Cutoff Hg203 
391.69 64.000 l.390E+03 SN113 

1.40 l.298E-02 661.66 85.210 4.857E+02 CS137 
0.45 l.133E-02 
0.51 l.048E-02 
1.57 l.031E-02 898.02 93.700 2.206E+03 Y898 
0.57 9.064E-03 
0.68 8.888E-03 
1.83 8.358E-03 1173.24 99.900 7.460E+02 Coll73 
1.98 7.540E-03 1332.50 99.982 7.693E+02 Col332 
1.85 5.771E-03 1836.01 99.200 l.971E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide Channel Energy Counts Counts 

145.97 36.55 2654. 674. 6.308E+04 13.79 0.750 s 
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198.67 
306.62 

49.73 
76.73 

6829. 
4431. 

766. 3.696E+04 
171. 4.816E+03 

19.54 
71. 48 

1.531 
0.340 

sM 
s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/2/2012 3:47:54 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan2nd 20120704.Anl -

Channel Energy Background Net area Eff *Area Uncert FWHM Suspected 
384.23 96.14 1577. 172. 4.400E+03 39.52 0.297 s 
450.93 112. 82 1068. 72. l.849E+03 70.33 0.366 SC 

545.48 136.47 1816. 816. 2.261E+04 10.81 1.203 s 
681.08 170.38 705. 64. 2.003E+03 64.94 0.355 s 
953.89 238.61 910. 163. 6.281E+03 31.22 0.503 s 

2117.47 529.57 318. 52. 3.409E+03 55 .'97 0.417 s 
2380.56 595.35 164. 29. 2.068E+03 65.15 0.313 SC 

2538.92 634.94 385. 71. 5.305E+03 51.83 0.337 s 
2565.63 641.62 373. 72. 5. 3 96E+03 50.62 0.304 s 
3175.73 794.14 448. 60. 5.296E+03 68.77 0.449 s 
3518.87 879.92 279. 61. 5.823E+03 45.15 0.512 s 
4237.32 1059.51 551. 83. 9.157E+03 58.76 0.571 s 
4344.00 1086.17 400. 110. l.238E+04 36.10 0.675 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma !?,. 
0 keV 

Pb-210 185.76 46.50 9968. 41200. 11. 444 0.67 0.827 
AM-241 237.88 59.54 8038. 43408. 12.058 0.63 0.835 
CD-109 351.78 88.03 4717. 23771. 6.603 0.88 0.861 
C0-57 487.81 122.05 2370. 5313. 1.476 2.29 0.915 
Ce-139 662.93 165.84 1451. 1036. 0.288 7.69 0.936 
Hg-203 1124. 36 281.24 1217. 13. 0.003 395.54 l.062s 
SN-113 1565.64 391.59 1093. 443. 0.123 16.26 l.097s 
CS-137 2645.64 661.62 902. 18371. 5.103 0.85 1.404 
Y-898 3592.06 898.22 944. 347. 0.096 20.51 1.571 
Co-1173 4692.26 1173.21 493. 16706. 4.640 0.85 1.829 
Co-1332 5329.55 1332.49 85. 15555. 4.321 0.82 1.976 
Y-1836 7344.49 1835.95 6. 199. 0.055 7.72 1.855 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

l .. 5760E+04 

1.2373E+03 

1.6280E+04 

3.6160E+02 

6.8545E+02 

1.8128E-01 

1.4060E+03 

4.8568E+02 

2.0324E+03 

7.4605E+02 

7.6935E+02 

1.9706E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 1.576E+04 (P 1.790E+02 6.75E-01 4.25E+OO G 

59.54 1.237E+03 

88.03 1.628E+04 

122.06 3.616E+02 

165.85 6.854E+02 

1.58E+OS 
1.199E+Ol 6.28E-01 3.57E+Ol G 

4.63E+02 
2.210E+02 8.85E-01 3.61E+OO G 

2.72E+02 
1.562E+Ol 2.29E+OO 8.56E+Ol G 

1.38E+02 
1.192E+02 7.69E+OO 7.99E+Ol G 

4.66E+Ol 
279.17 1.813E-01 ?( 2.396E+OO 3.96E+02 8.15E+Ol G 

1.15E+02 
391.69 1.406E+03 @( 4.980E+02 1.63E+Ol 6.40E+Ol G 

661.66 4.857E+02 

898.02 2.032E+03 

1173.24 7.460E+02 

1332.50 7.693E+02 

1836.01 1.971E+03 

1.10E+04 
3.772E+OO 8.47E-01 8.52E+Ol G 

1.07E+02 
8.545E+02 2.05E+Ol 9.37E+Ol G 

1.93E+03 
4.743E+OO 8.52E-01 9.99E+Ol G 

1.93E+03 
2.259E+OO 8.16E-01 l.OOE+02 G 

1.07E+02 
1.365E+02 7.72E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
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G53W4.25 4/2/2012 3:47:54 PM ORTEC g v - i (3263) Env32 
TestAmerica, Inc Spectrum name: lO_TunaCan2nd_20120704.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

Hg-203 281.24 1217. 13. 0.003 395.54 O.OOOE+OO 
P - Peakbackground subtraction 

***** S U M M A R Y 0 F NU C L I D E s I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sample 

Pb-210 1.4701E+04 1.5760E+04 6.759E-01% 1.79E+02 
AM-241 1.2329E+03 1.2373E+03 6. 276E-01% l.20E+Ol 
CD-109 4.7814E+03 1.6280E+04 8.845E-01% 2.21E+02 
C0-57 4.4937E+Ol 3.6160E+02 2.289E+OO% 1.56E+Ol 
Ce-139 1.1159E+Ol 6.8545E+02 7.693E+OO% l.19E+02 
Hg-203 #A 1.8128E-01 >12 Half lives 3.9554E+02% 2. 3960E+OO 
SN-113 # 1.0214E+Ol 1.4060E+03 1.626E+01% 4.98E+02 
CS-137 4.6125E+02 4.8568E+02 8.474E-01% 3.77E+OO 
Y-898 9.9747E+OO 2.0324E+03 2.051E+01% 8.54E+02 
Co-1173 5.5579E+02 7.4605E+02 8. 516E-01% 4.74E+OO 
Co-1332 5.7314E+02 7.6935E+02 8.163E-01% 2.26E+OO 
Y-1836 9.6714E+OO 1.9706E+03 7.725E+OO% l.36E+02 
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G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.7 keV) 2.239E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.7 keV) 4.1734531E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge11_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge11

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1148.3 98.6

Cs-137 1926 396 0.851 465 447.83 96.3

Co-60 3611 742 0.99974 742 691.69 93.2

Co-60 3612 742 0.999856 742 690.66 93.0

Reviewed By: Megan McAfee

Date: 4/18/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

11 Tunacan 81427-334 2nd 041712 

Spectrum Filename: C:\User\SPC\Detll\ll_TunaCan2nd_20120776.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell SN/09363993 

Calibration 
Filename: 

4/17/2012 9:25:24 PM 
3600 
3628 

0.76 % 
11 

11 Soil TunaCan.Clb - -
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 5:29:13 PM 
0.043 keV 
0.250 keV/channel 

-2.803E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.72 % 

-2.393599E+Ol + .( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.57keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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G53W4.25 4/18/2012 8:53:04 AM ORTEC g v - i (3263) Env32 
TestAmerica, Inc Spectrum name: ll_TunaCan2nd_20120776.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Status 
YES 
YES 
NO 

Comments 
1/1/2010 11:00:00 AM 

True coincidence correction: NO 
Peaked background correction: YES 11 2012-04-01 0324.PBC 

4/l/2012 3:24:21 AM 

Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 11 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0298 

***** s u MM A R y 0 F p E A K S I N RAN G E ***** 
Peak Area Uncert FWHM Corrctn Nuclide Brnch. Act. 
Energy Factor Energy Ratio Bq/Sampl 

36.62 722. 14.08 0.75 1.400E-02 
46.57 43730. 0.68 0.88 2.192E-02 46.54 4.250 1.400E+04 
59.55 45584. 0.65 0.90 3.lOlE-02 59.54 35.700 1.148E+03 
67.34 256. 50.77 0.49 3.534E-02 
74.99 290. 29.98 0.80 3.873E-02 
88.03 24072. 0.83 0.91 4.262E-02 88.03 3.610 1.524E+04 

115. 74 133. 42.83 0.82 4.492E-02 
122.07 5511. 2.37 0.93 4.465E-02 122.06 85.600 3.390E+02 
136.54 790. 10.88 0.92 4.332E-02 
166.01 906. 8.55 0.96 3.963E-02 165.85 79.900 5.389E+02 
185.71 84. 56.39 0.36 3.678E-02 
189.73 82. 48.06 0.44 3.626E-02 
231.38 108. 61.75 0.71 3.171E-02 
238.68 328. 22.19 1.11 3.104E-02 
391.68 303. 17.38 0.85 2.195E-02 391.69 64.000 9.289E+02 
399.68 146. 45.99 0.43 2.163E-02 
498.85 24. 97.00 0.48 1.842E-02 
658.39 68. 75.94 1. 44 1.500E-02 
661.69 19477. 0.74 1. 44 1.495E-02 661.66 85.210 4.478E+02 
707.97 63. 64.28 0.42 1.421E-02 
843.30 113. 44.66 0.52 1.244E-02 
880.87 33. 64.92 0.56 1.203E-02 
898. 11 363. 21.86 1.18 1.185E-02 898.02 93.700 2.101E+03 
908.27 45. 78.65 0.33 1.175E-02 
929.98 188. 29.17 1. 29 1.154E-02 

1173.23 17719. 0.82 1. 91 9.630E-03 1173.24 99.900 6.917E+02 
1332.50 16013. 0.80 1. 99 8.708E-03 1332.50 99.982 6.907E+02 
1836.12 179. 8.64 1. 80 6.729E-03 1836.01 99.200 1.726E+03 

Nuc 

Pb210 
AM241 

CD109 

C057 

Ce139 

SN113 

CS137 

Y898 

Co1173 
Col332 
Y1836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 

Channel Energy Counts Counts 

146.22 36.62 3038. 722. 5.159E+04 

Uncert FWHM 
1 Sigma % keV 

14.08 0.755 

Suspected 
Nuclide 

s 
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269.00 
299.61 
462.50 

67.34 
74.99 

115. 74 

4772. 
2896. 
1245. 

256. 7.257E+03 
290. 7.475E+03 
133. 2. 961E+03 

50.77 
29.98 
42.83 

0.489 
0.800 
0.818 

s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/18/2012 8:53:04 AM 
TestAmerica, Inc Spectrum name: 11 TunaCan2nd 20120776.Anl - -

Channel Energy Background Net area Eff *Area Un cert FWHM Suspected 
545.67 136.54 1803. 790. 1.824E+04 10.88 0.919 
742.25 185. 71 874. 84. 2.297E+03 56.39 0.357 s 
758.31 189.73 679. 82. 2.261E+03 48.06 0.436 s 
924.81 231.38 1302. 108. 3.406E+03 61.75 0. 710 s 
954.02 238.68 1420. 328. 1.057E+04 22.19 1.106 

1597.79 399.68 1054. 146. 6.772E+03 45.99 0.426 s 
1994.36 498.85 259. 24. 1.303E+03 97.00 0.477 SC 

2632.50 658.38 1303. 69. 4.624E+03 74.54 1. 438 SC 

2830.74 707.97 435. 63. 4.458E+03 64.28 0.424 s 
3372.07 843.30 586. 113. 9.097E+03 44.66 0.520 s 
3522.37 880.87 213. 33. 2.743E+03 64.92 0.565 SC 

3631.98 908.27 433. 45. 3.858E+03 78.65 0.331 SC 

3718.82 929.98 705. 188. 1.629E+04 29.17 1. 289 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.97 46.57 11472. 43674. 12.132 0.68 0.884 
AM-241 237.86 59.55 9807. 45584. 12.662 0.65 0.900 
CD-109 351.72 88.03 4205. 24072. 6.687 0.83 0.910 
C0-57 487.80 122.07 2670. 5511. 1.531 2.37 0.927 
Ce-139 663.50 166.01 1455. 906. 0.252 8.55 0.964 
Hg-203 1117.03 279.45 1867. -36. -0.010 170.46 1.102s 
SN-113 1565.79 391.68 780. 303. 0.084 17.38 0.845s 
CS-137 2645 .50 661.66 620. 19477. 5.410 0.74 1.441D 
Y-898 3591.34 898.11 1045. 363. 0.101 21.86 1.176s 
Co-1173 4692.11 1173.23 456. 17719. 4.922 0.82 1.906 
Co-1332 5329.48 1332.50 75. 16013. 4.448 0.80 1.993 
Y-1836 7345.49 1836.12 10. 179. 0.050 8.64 1. 7 99s 

s - Peak fails shape tests. 
D - Peak area deconvoluted; 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: 11 TunaCan2nd 20120776.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

1.3997E+04 

1.1483E+03 

1.5240E+04 

3. 3896E+02 

5.3892E+02 

-4.4054E-01 

9.2890E+02 

4.4783E+02 

2.1011E+03 

6. 9169E+02 

6.9066E+02 

1.7256E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy 

keV 
Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 l.400E+04 (P 1.608E+02 6.76E-01 4.25E+OO G 

59.54 1.148E+03 

88.03 1.524E+04 

122.06 3.390E+02 

165.85 5.389E+02 

1.58E+05 
1.169E+Ol 6.45E-01 3.57E+Ol G 

4.63E+02 
1.930E+02 8.26E-01 3.61E+OO G 

2.72E+02 
1.498E+Ol 2.37E+OO 8.56E+Ol G 

1.38E+02 
1.073E+02 8.55E+OO 7.99E+Ol G 

4.66E+Ol 
279.17-4.405E-01 ?( 2.496E+OO 1.70E+02 8.15E+Ol G 

391.69 9.289E+02 

661.66 4.478E+02 

898.02 2.101E+03 

1173.24 6.917E+02 

1332.50 6.907E+02 

1.15E+02 
4.073E+02 1.74E+Ol 6.40E+Ol G 

1.10E+04 
2.730E+OO 7.39E-01 8.52E+Ol G 

1.07E+02 
8.886E+02 2.19E+Ol 9.37E+Ol G 

1.93E+03 
3.990E+OO 8.16E-01 9.99E+Ol G 

1.93E+03 
1.859E+OO 8.0SE-01 1.00E+02 G 

1.07E+02 
1836.01 1.726E+03 1.682E+02 8.64E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E 
Nuclide Centroid Background Net Area Intensity 

P E A K S 
Un cert 

1 Sigma % Energy Counts Counts Cts/Sec 

Hg-203 279.45 1867. -36. -0.010 170.46 
P - Peakbackground subtraction 

*************** 
Activity 

0.000E+OO 

***** S U M M A R Y 0 F NU C L I D E S I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sarnple 

Pb-210 1.3034E+04 1.3997E+04 6.773E-01% 1.61E+02 
AM-241 1.1441E+03 1.1483E+03 6.450E-01% l.17E+Ol 
CD-109 4.3456E+03 1.5240E+04 8.256E-01% l.93E+02 
C0-57 4.0055E+Ol 3.3896E+02 2.372E+OO% l.50E+Ol 
Ce-139 7.9431E+OO 5.3892E+02 8.549E+OO% l.07E+02 
Hg-203 #A -4.4054E-01 >12 Half lives 1.7046E+02% 2.4958E+OO 
SN-113 5.9920E+OO 9.2890E+02 1.738E+01% 4.07E+02 
CS-137 4.2478E+02 4.4783E+02 7.390E-01% 2.73E+OO 
Y-898 9.0697E+OO 2.1011E+03 2.186E+Ol% 8.89E+02 
Co-1173 5.1164E+02 6.9169E+02 8.161E-01% 3.99E+OO 
Co-13 32 5.1088E+02 6.9066E+02 8.047E-01% l.86E+OO 
Y-1836 7.4490E+OO 1.7256E+03 8.637E+OO% 1.68E+02 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 707.8 to 1999.6 keV) 2.004E+04 Bq/Sample 
Total Decayed Activity ( 707.8 to 1999.6 keV) 3.7849496E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge12_90099_solidcert 2012 TALS.xls

                       2nd Source Verification
             Detector: Ge12

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1143.6 98.2

Cs-137 1926 396 0.851 465 442.3 95.1

Co-60 3611 742 0.99974 742 688.36 92.7

Co-60 3612 742 0.999856 742 696.49 93.8

Reviewed By: Jody Watson

Date: 10/4/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  10/4/2012 1:47:56 PM    Page  1
 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
 Sample description                                             
      12_TunaCan2nd_81427_104012                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_TunaCan2nd_20122201.An1

 Acquisition information
        Start time:                 10/4/2012 9:10:35 AM    
        Live time:               7200
        Real time:               7274
        Dead time:                  1.02 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               10/4/2012 8:58:25 AM    
             Zero offset:           0.009 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.662E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.54keV )
        Stop channel:            8000 (  1999.46keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
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12_TunaCan2nd_20122201
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2012-09-01_2017.PBC
                                                 9/1/2012 8:17:39 PM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0602

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.51     1416.  10.10   0.96  1.441E-02
    46.55    84361.   0.42   0.90  2.227E-02    46.54   4.250  1.345E+04 Pb210 
    49.64     1661.  13.12   1.17  2.460E-02
    59.51    91361.   0.43   0.89  3.120E-02    59.54  35.700  1.144E+03 AM241 
    74.70      192.  60.04   0.37  3.873E-02
    87.98    38152.   0.76   0.95  4.277E-02    88.03   3.610  1.551E+04 CD109 
   122.02     7369.   2.14   0.99  4.527E-02   122.06  85.600  3.444E+02 CO57  
   136.48      773.  12.58   1.02  4.420E-02
   165.75      856.  13.18   0.97  4.024E-02   165.85  79.900  5.800E+02 Ce139 
   238.46      426.  21.37   0.80  3.221E-02
   270.42      104.  53.05   0.50  2.960E-02
   277.12       37. 187.22   1.11  2.896E-02   279.17  81.500  HL>Cutoff Hg203 
   294.88      216.  34.45   0.89  2.790E-02
   351.76      281.  28.30   0.91  2.471E-02
   385.62       79.  49.11   0.42  2.317E-02
   391.36      361.  28.92   0.71  2.293E-02   391.69  64.000  1.472E+03 SN113 
   469.80       98.  76.63   0.28  2.015E-02
   506.86       66.  63.64   1.31  1.908E-02
   510.13      151.  39.24   1.32  1.899E-02
   517.01       68.  58.29   0.42  1.881E-02
   661.58    40010.   0.58   1.44  1.571E-02   661.66  85.210  4.423E+02 CS137 
   897.91      201.  34.47   0.69  1.250E-02   898.02  93.700  1.665E+03 Y898  
  1072.91       53.  57.37   0.45  1.091E-02
  1090.45       58.  68.49   0.42  1.078E-02
  1173.14    35088.   0.63   1.82  1.018E-02  1173.24  99.900  6.884E+02 Co1173
  1332.41    32170.   0.59   1.94  9.221E-03  1332.50  99.982  6.965E+02 Co1332
  1835.69      150.  11.35   3.27  7.144E-03  1836.01  99.200  2.050E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
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12_TunaCan2nd_20122201
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.90    36.51      6010.      1416. 9.823E+04   10.10   0.958  -      s 
   198.34    49.64     14478.      1661. 6.754E+04   13.12   1.174  -      sM
   298.51    74.70      5238.       192. 4.958E+03   60.04   0.372  -      s 
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.45   136.48      2894.       773. 1.749E+04   12.58   1.017  -        
   953.09   238.46      2483.       426. 1.323E+04   21.37   0.799  -      s 
  1080.86   270.42      1260.       104. 3.514E+03   53.05   0.496  -      s 
  1178.62   294.88      1774.       216. 7.741E+03   34.45   0.889  -      s 
  1406.03   351.76      1808.       281. 1.136E+04   28.30   0.914  -      s 
  1541.40   385.62       713.        79. 3.409E+03   49.11   0.419  -      s 
  1877.98   469.80      1744.        98. 4.856E+03   76.63   0.281  -      s 
  2026.19   506.79       849.        66. 3.459E+03   63.64   1.314  -      sc
  2039.28   510.06      1671.       151. 7.930E+03   39.24   1.317  -       D
  2066.76   517.01       651.        68. 3.633E+03   58.29   0.422  -      s 
  4290.46  1072.91       405.        53. 4.872E+03   57.37   0.452  -      s 
  4360.63  1090.45       570.        58. 5.382E+03   68.49   0.425  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.85    46.51     23444.     86492.    12.013     0.48   0.868 
 AM-241    237.80    59.51     16320.     91361.    12.689     0.43   0.894 
 CD-109    351.60    87.98      9992.     38152.     5.299     0.76   0.948 
 CO-57     487.64   122.02      4562.      7369.     1.024     2.14   0.992 
 Ce-139    662.45   165.75      3243.       856.     0.119    13.18   0.970 
 Hg-203   1107.62   277.12      2320.        37.     0.005   187.22   1.114s
 SN-113   1565.46   391.64      1973.       296.     0.041    29.35   0.690s
 CS-137   2644.92   661.58      2210.     40010.     5.557     0.58   1.443 
 Y-898    3590.25   897.91      1259.       201.     0.028    34.47   0.688s
 Co-1173  4691.52  1173.14      1694.     35088.     4.873     0.63   1.818 
 Co-1332  5328.99  1332.41       521.     32170.     4.468     0.59   1.937 
 Y-1836   7344.02  1835.69        28.       150.     0.021    11.35   3.274s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
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12_TunaCan2nd_20122201
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3814E+04                                      8.15E+03             
                            46.54 1.381E+04  (P 1.144E+02 4.84E-01 4.25E+00 G  
 
AM-241       1.1436E+03                                      1.58E+05             
                            59.54 1.144E+03  (  7.486E+00 4.26E-01 3.57E+01 G  
 
CD-109       1.5513E+04                                      4.63E+02             
                            88.03 1.551E+04  (  1.905E+02 7.56E-01 3.61E+00 G  
 
CO-57        3.4441E+02                                      2.72E+02             
                           122.06 3.444E+02  (  1.484E+01 2.14E+00 8.56E+01 G  
 
Ce-139       5.7998E+02                                      1.38E+02             
                           165.85 5.800E+02  (  1.816E+02 1.32E+01 7.99E+01 G  
 
Hg-203       2.1493E-01                                      4.66E+01             
                           279.17 2.149E-01 ?(  1.337E+00 1.87E+02 8.15E+01 G  
 
SN-113       1.2045E+03                                      1.15E+02             
                           391.69 1.204E+03  (  8.544E+02 2.94E+01 6.40E+01 G  
 
CS-137       4.4230E+02                                      1.10E+04             
                           661.66 4.423E+02  (  2.452E+00 5.77E-01 8.52E+01 G  
 
Y-898        1.6647E+03                                      1.07E+02             
                           898.02 1.665E+03  (  1.389E+03 3.45E+01 9.37E+01 G  
 
Co-1173      6.8836E+02                                      1.93E+03             
                          1173.24 6.884E+02  (  3.816E+00 6.32E-01 9.99E+01 G  
 
Co-1332      6.9649E+02                                      1.93E+03             
                          1332.50 6.965E+02  (  2.361E+00 5.94E-01 1.00E+02 G  
 
Y-1836       2.0501E+03                                      1.07E+02             
                          1836.01 2.050E+03  (  3.740E+02 1.14E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.
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   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     277.12      2320.        37.     0.005   187.22   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2680E+04    1.3814E+04    4.851E-01%                1.14E+02
 AM-241       1.1385E+03    1.1436E+03    4.256E-01%                7.49E+00
 CD-109       3.4313E+03    1.5513E+04    7.557E-01%                1.91E+02
 CO-57        2.6416E+01    3.4441E+02    2.139E+00%                1.48E+01
 Ce-139       3.6407E+00    5.7998E+02    1.318E+01%                1.82E+02
 Hg-203 #A    2.1493E-01 >12 Halflives   1.8722E+02%   1.3367E+00
 SN-113       2.7995E+00    1.2045E+03    2.935E+01%                8.54E+02
 CS-137       4.1507E+02    4.4230E+02    5.769E-01%                2.45E+00
 Y-898        2.3870E+00    1.6647E+03    3.447E+01%                1.39E+03
 Co-1173      4.7903E+02    6.8836E+02    6.322E-01%                3.82E+00
 Co-1332      4.8469E+02    6.9649E+02    5.939E-01%                2.36E+00
 Y-1836       2.9396E+00    2.0501E+03    1.135E+01%                3.74E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  516.8 to  1999.5 keV)     1.867E+04  Bq/Sample     
 Total Decayed Activity (  516.8 to  1999.5 keV) 3.8141477E+04  Bq/Sample 
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Ge14_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.8 98.0

Cs-137 1926 396 0.851 465 447.55 96.2

Co-60 3611 742 0.99974 742 690.01 93.0

Co-60 3612 742 0.999856 742 699.61 94.2

Reviewed By: Jody Watson

Date: 4/24/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:20:28 AM     Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan2nd_20120390.An1       
                                                                                 
 Sample description                                             
      14_TunaCan2nd_rad10_042412                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_TunaCan2nd_20120390.An1

 Acquisition information
        Start time:                 4/24/2012 8:12:45 AM    
        Live time:               3600
        Real time:               3635
        Dead time:                  0.95 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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14_TunaCan2nd_20120390
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2012-04-01_0328.PBC
                                                 4/1/2012 3:28:19 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0804

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      636.  14.35   0.68  1.394E-02
    46.70    42844.   0.65   0.73  2.183E-02    46.54   4.250  1.384E+04 Pb210 
    49.57      579.  23.20   1.08  2.397E-02
    59.66    44776.   0.62   0.73  3.072E-02    59.54  35.700  1.141E+03 AM241 
    88.02    24143.   0.88   0.79  4.196E-02    88.03   3.610  1.568E+04 CD109 
   121.97     5150.   2.07   0.81  4.379E-02   122.06  85.600  3.284E+02 CO57  
   136.39      594.  12.74   0.84  4.244E-02
   165.76      922.   8.50   0.93  3.800E-02   165.85  79.900  5.802E+02 Ce139 
   238.43      269.  23.37   0.71  2.933E-02
   315.48      114.  42.70   0.42  2.361E-02
   327.51       51.  61.93   0.45  2.293E-02
   351.90      216.  23.90   0.91  2.167E-02
   364.95       52.  64.29   0.48  2.106E-02
   374.52      129.  45.68   0.49  2.064E-02
   391.67      297.  17.91   1.16  1.993E-02   391.69  64.000  1.044E+03 SN113 
   510.55      153.  33.44   0.60  1.616E-02
   661.74    16713.   0.81   1.30  1.313E-02   661.66  85.210  4.376E+02 CS137 
   665.93       55.  47.01   1.30  1.306E-02
   682.98       51.  73.33   0.31  1.280E-02
   802.77      123.  33.88   0.65  1.124E-02
   897.96      328.  20.32   1.77  1.026E-02   898.02  93.700  2.290E+03 Y898  
   978.13       53.  59.31   0.31  9.568E-03
  1173.32    15097.   0.91   1.81  8.243E-03  1173.24  99.900  6.900E+02 Co1173
  1332.58    13794.   0.88   1.91  7.422E-03  1332.50  99.982  6.996E+02 Co1332
  1836.21      153.   8.94   1.16  5.686E-03  1836.01  99.200  1.816E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
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   145.93    36.65      2712.       636. 4.559E+04   14.35   0.681  -      s 
   197.59    49.57      6158.       579. 2.414E+04   23.20   1.078  -      s 
   544.79   136.39      1623.       594. 1.400E+04   12.74   0.836  -        
   952.87   238.43      1166.       269. 9.182E+03   23.37   0.709  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1261.02   315.48       752.       114. 4.829E+03   42.70   0.415  -      s 
  1309.15   327.51       440.        51. 2.232E+03   61.93   0.449  -      s 
  1406.69   351.90       776.       216. 9.981E+03   23.90   0.914  -        
  1458.89   364.95       463.        52. 2.484E+03   64.29   0.475  -      s 
  1497.18   374.52       912.       129. 6.250E+03   45.68   0.487  -      s 
  2041.26   510.55       669.       153. 9.449E+03   33.44   0.603  -      s 
  2662.75   665.91       160.        40. 3.074E+03   48.94   0.586  -      sM
  2731.03   682.98       385.        51. 3.984E+03   73.33   0.306  -      s 
  3210.25   802.77       443.       123. 1.098E+04   33.88   0.654  -      s 
  3911.87   978.13       330.        53. 5.539E+03   59.31   0.307  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.10    46.70     10276.     42803.    11.890     0.65   0.733 
 AM-241    237.93    59.66      8589.     44776.    12.438     0.62   0.733 
 CD-109    351.36    88.02      4956.     24143.     6.706     0.88   0.785 
 CO-57     487.12   121.97      1860.      5150.     1.431     2.07   0.805 
 Ce-139    662.24   165.76      1490.       922.     0.256     8.50   0.930s
 Hg-203   1114.33   278.80      1377.       -40.    -0.011   133.76   0.957s
 SN-113   1565.78   391.67       802.       297.     0.083    17.91   1.165 
 CS-137   2645.99   661.72       749.     17094.     4.748     0.86   1.367 
 Y-898    3591.10   897.96       851.       328.     0.091    20.32   1.769s
 Co-1173  4692.93  1173.32       513.     15097.     4.194     0.91   1.810 
 Co-1332  5330.26  1332.58       105.     13794.     3.832     0.88   1.907 
 Y-1836   7346.17  1836.21         5.       153.     0.042     8.94   1.165s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
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Pb-210   N   1.3845E+04                                      8.15E+03             
                            46.54 1.384E+04  (P 1.537E+02 6.55E-01 4.25E+00 G  
 
AM-241       1.1408E+03                                      1.58E+05             
                            59.54 1.141E+03  (  1.107E+01 6.17E-01 3.57E+01 G  
 
CD-109       1.5678E+04                                      4.63E+02             
                            88.03 1.568E+04  (  2.148E+02 8.77E-01 3.61E+00 G  
 
CO-57        3.2838E+02                                      2.72E+02             
                           122.06 3.284E+02  (  1.299E+01 2.07E+00 8.56E+01 G  
 
Ce-139       5.8018E+02                                      1.38E+02             
                           165.85 5.802E+02 *(  1.149E+02 8.50E+00 7.99E+01 G  
 
Hg-203      -5.1862E-01                                      4.66E+01             
                           279.17-5.186E-01 ?(  2.305E+00 1.34E+02 8.15E+01 G  
 
SN-113       1.0438E+03                                      1.15E+02             
                           391.69 1.044E+03  (  4.727E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4755E+02                                      1.10E+04             
                           661.66 4.475E+02  (  3.410E+00 8.57E-01 8.52E+01 G  
 
Y-898        2.2899E+03                                      1.07E+02             
                           898.02 2.290E+03 *(  9.680E+02 2.03E+01 9.37E+01 G  
 
Co-1173      6.9001E+02                                      1.93E+03             
                          1173.24 6.900E+02  (  4.948E+00 9.10E-01 9.99E+01 G  
 
Co-1332      6.9961E+02                                      1.93E+03             
                          1332.50 6.996E+02  (  2.559E+00 8.77E-01 1.00E+02 G  
 
Y-1836       1.8162E+03                                      1.07E+02             
                          1836.01 1.816E+03  (  1.603E+02 8.94E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.80      1377.       -40.    -0.011   133.76   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2885E+04    1.3845E+04    6.553E-01%                1.54E+02
 AM-241       1.1366E+03    1.1408E+03    6.168E-01%                1.11E+01
 CD-109       4.4274E+03    1.5678E+04    8.766E-01%                2.15E+02
 CO-57        3.8172E+01    3.2838E+02    2.068E+00%                1.30E+01
 Ce-139 #     8.2779E+00    5.8018E+02    8.497E+00%                1.15E+02
 Hg-203 #A   -5.1862E-01 >12 Halflives   1.3376E+02%   2.3053E+00
 SN-113       6.4765E+00    1.0438E+03    1.791E+01%                4.73E+02
 CS-137       4.2434E+02    4.4755E+02    8.571E-01%                3.41E+00
 Y-898  #     9.4790E+00    2.2899E+03    2.032E+01%                9.68E+02
 Co-1173      5.0921E+02    6.9001E+02    9.096E-01%                4.95E+00
 Co-1332      5.1630E+02    6.9961E+02    8.770E-01%                2.56E+00
 Y-1836       7.5179E+00    1.8162E+03    8.944E+00%                1.60E+02
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     1.997E+04  Bq/Sample     
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.8559289E+04  Bq/Sample 
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Ge15_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge 15

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1151 98.9

Cs-137 1926 396 0.851 465 435.18 93.6

Co-60 3611 742 0.99974 742 687.16 92.6

Co-60 3612 742 0.999856 742 696.46 93.8

Reviewed By: Jody Watson

Date: 3/23/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      15_TunaCan2nd_rad10_032312                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_TunaCan2nd_20120288.An1

 Acquisition information
        Start time:                 3/23/2012 6:10:28 AM    
        Live time:               7200
        Real time:               7248
        Dead time:                  0.66 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/1102216                                                 
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               3/22/2012 1:02:46 PM    
             Zero offset:           0.004 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.104E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.53keV )
        Stop channel:            8000 (  1999.56keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2012-02-26_0425.PBC
                                                 2/26/2012 4:25:10 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      26.5953

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.48     1231.  11.17   1.20  1.258E-02
    46.44    76440.   0.51   0.91  1.950E-02    46.54   4.250  1.366E+04 Pb210 
    49.65     1514.  14.37   1.25  2.160E-02
    59.44    80694.   0.48   0.94  2.732E-02    59.54  35.700  1.151E+03 AM241 
    87.99    43578.   0.68   0.97  3.705E-02    88.03   3.610  1.527E+04 CD109 
    92.63      219.  44.56   0.42  3.776E-02
   122.00    10133.   1.58   1.01  3.846E-02   122.06  85.600  3.389E+02 CO57  
   136.33     1390.   8.77   1.13  3.725E-02
   165.85     1699.   7.29   1.05  3.392E-02   165.85  79.900  5.192E+02 Ce139 
   238.39      480.  20.10   1.42  2.594E-02
   260.67       81.  57.86   0.33  2.424E-02
   279.32       56. 141.32   1.14  2.301E-02   279.17  81.500  HL>Cutoff Hg203 
   352.13      110.  54.66   0.68  1.922E-02
   368.26      125.  49.84   0.46  1.856E-02
   391.56      581.  13.59   1.28  1.768E-02   391.69  64.000  9.477E+02 SN113 
   400.57       73.  61.58   0.54  1.736E-02
   661.57    29285.   0.71   1.46  1.155E-02   661.66  85.210  4.352E+02 CS137 
   754.74      100.  52.53   0.39  1.034E-02
   898.10      516.  14.74   1.96  8.921E-03   898.02  93.700  1.681E+03 Y898  
   904.89       86.  54.53   0.36  8.863E-03
  1000.75       82.  43.22   0.58  8.127E-03
  1096.51      181.  26.16   0.80  7.507E-03
  1173.15    26111.   0.71   1.80  7.077E-03  1173.24  99.900  6.872E+02 Co1173
  1226.66       98.  36.87   0.74  6.805E-03
  1332.45    23674.   0.68   1.95  6.325E-03  1332.50  99.982  6.965E+02 Co1332
  1835.96      284.   9.76   1.20  4.741E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
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 _____________________________________________________________________________
   145.78    36.48      5577.      1231. 9.786E+04   11.17   1.202  -      s 
   198.43    49.65     13746.      1514. 7.010E+04   14.37   1.248  -      sM
   370.24    92.63      3274.       219. 5.791E+03   44.56   0.421  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   544.93   136.33      3516.      1390. 3.731E+04    8.77   1.130  -      s 
   952.92   238.39      2518.       480. 1.849E+04   20.10   1.422  -      sM
  1042.01   260.67       968.        81. 3.328E+03   57.86   0.332  -      sM
  1407.66   352.13      1248.       110. 5.749E+03   54.66   0.679  -      s 
  1472.16   368.26      1252.       125. 6.736E+03   49.84   0.459  -      s 
  1601.36   400.57       843.        73. 4.224E+03   61.58   0.543  -      s 
  3017.75   754.74       768.       100. 9.719E+03   52.53   0.393  -      s 
  3618.39   904.89       752.        86. 9.741E+03   54.53   0.363  -      s 
  4001.87  1000.75       476.        82. 1.015E+04   43.22   0.582  -      s 
  4385.05  1096.51       621.       181. 2.415E+04   26.16   0.796  -      s 
  4905.82  1226.66       215.        98. 1.445E+04   36.87   0.740  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.62    46.44     19930.     76355.    10.605     0.51   0.907 
 AM-241    237.58    59.44     16824.     80694.    11.208     0.48   0.935 
 CD-109    351.67    87.99      9695.     43578.     6.052     0.68   0.972 
 CO-57     487.63   122.00      4069.     10133.     1.407     1.58   1.014 
 Ce-139    662.95   165.85      3411.      1699.     0.236     7.29   1.054 
 Hg-203   1116.56   279.32      3139.        56.     0.008   141.32   1.144 
 SN-113   1565.32   391.56      1615.       581.     0.081    13.59   1.282 
 CS-137   2645.11   661.57      2071.     29285.     4.067     0.71   1.459 
 Y-898    3591.24   898.10      1317.       516.     0.072    14.74   1.959 
 Co-1173  4691.69  1173.15      1159.     26111.     3.627     0.71   1.803 
 Co-1332  5329.20  1332.45       323.     23674.     3.288     0.68   1.945 
 Y-1836   7345.58  1836.14        48.       260.     0.036     8.96   1.181s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
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 _____________________________________________________________________________
 
Pb-210   N   1.3663E+04                                      8.15E+03             
                            46.54 1.366E+04  (P 1.182E+02 5.11E-01 4.25E+00 G  
 
AM-241       1.1510E+03                                      1.58E+05             
                            59.54 1.151E+03  (  8.660E+00 4.81E-01 3.57E+01 G  
 
CD-109       1.5268E+04                                      4.63E+02             
                            88.03 1.527E+04  (  1.617E+02 6.78E-01 3.61E+00 G  
 
CO-57        3.3887E+02                                      2.72E+02             
                           122.06 3.389E+02  (  1.003E+01 1.58E+00 8.56E+01 G  
 
Ce-139       5.1921E+02                                      1.38E+02             
                           165.85 5.192E+02  (  8.400E+01 7.29E+00 7.99E+01 G  
 
Hg-203       4.1717E-01                                      4.66E+01             
                           279.17 4.172E-01  (  1.954E+00 1.41E+02 8.15E+01 G  
 
SN-113       9.4771E+02                                      1.15E+02             
                           391.69 9.477E+02  (  3.099E+02 1.36E+01 6.40E+01 G  
 
CS-137       4.3518E+02                                      1.10E+04             
                           661.66 4.352E+02  (  3.191E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6812E+03                                      1.07E+02             
                           898.02 1.681E+03  (  5.598E+02 1.47E+01 9.37E+01 G  
 
Co-1173      6.8716E+02                                      1.93E+03             
                          1173.24 6.872E+02  (  4.246E+00 7.12E-01 9.99E+01 G  
 
Co-1332      6.9646E+02                                      1.93E+03             
                          1332.50 6.965E+02  (  2.544E+00 6.82E-01 1.00E+02 G  
 
Y-1836       1.5036E+03                                      1.07E+02             
                          1836.01 1.504E+03  (  2.033E+02 8.96E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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 TestAmerica, Inc.               Spectrum name: 15_TunaCan2nd_20120288.An1       
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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15_TunaCan2nd_20120288
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2751E+04    1.3663E+04    5.115E-01%                1.18E+02
 AM-241       1.1469E+03    1.1510E+03    4.812E-01%                8.66E+00
 CD-109       4.5239E+03    1.5268E+04    6.776E-01%                1.62E+02
 CO-57        4.2749E+01    3.3887E+02    1.583E+00%                1.00E+01
 Ce-139       8.7071E+00    5.1921E+02    7.291E+00%                8.40E+01
 Hg-203  A    4.1717E-01 >12 Halflives   1.4132E+02%   1.9540E+00
 SN-113       7.1340E+00    9.4771E+02    1.359E+01%                3.10E+02
 CS-137       4.1344E+02    4.3518E+02    7.117E-01%                3.19E+00
 Y-898        8.5738E+00    1.6812E+03    1.474E+01%                5.60E+02
 Co-1173      5.1301E+02    6.8716E+02    7.125E-01%                4.25E+00
 Co-1332      5.1995E+02    6.9646E+02    6.817E-01%                2.54E+00
 Y-1836       7.6681E+00    1.5036E+03    8.962E+00%                2.03E+02
�

      ORTEC g v - i (3263) Env32  G53W4.25  7/5/2012 1:14:04 PM     Page  6
 TestAmerica, Inc.               Spectrum name: 15_TunaCan2nd_20120288.An1       
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  1999.6 keV)     1.994E+04  Bq/Sample     
 Total Decayed Activity (   37.5 to  1999.6 keV) 3.6891324E+04  Bq/Sample 
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Detector ID: 

SpectrumID: 3_20140129003_EffVerif Verification Date: 2014-01-29 07:21

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 3_Soil_TunaCan_90099_032712

Detector: Ge 3 SN/131

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.54E+02 -1.1%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.47E+02 3.8%

Comments:

                                                Performed by________Jody Watson__________________                                                  Reviewed by 1/29/2014

C:\User\CRpt\3_20140129003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 3

3_20140129003_EffVerif

SOP: ST-RD-0102 current rev 3_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
9
9
1
 
o
f
 
1
1
2
7




Test America St. Louis                    Spectrum ID: 3_20140129003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 3 SN/131

       Source Date: 10/1/2006 11:00                

          Acquired: 1/29/2014 07:21:25

          Analyzed: 1/29/2014 09:22

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 3_Soil_TunaCan_90099_032712      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.538E+02           0.39

                 CS-137          3.870E+02           0.58

                 Co-1332         7.474E+02           0.80                 

-----------------------------------------------------------------------------

Total                            1.588E+03

Page 992 of 1127




� 



      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  1

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det3\3_20140129003_EffVerif.An1



 Acquisition information

        Start time:                 1/29/2014 7:21:25 AM

        Live time:               7200

        Real time:               7236

        Dead time:                  0.49 %

        Detector ID:                    3



 Detector system                                                

      Ge 3 SN/131                                                     

                                                                      



 Calibration

        Filename:                   3_Soil_TunaCan.Clb

      3_Soil_TunaCan_90099_032712                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:25:37 PM

             Zero offset:           0.122 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.421E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/28/2012 11:26:55 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.64 %

             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 

                                    ( -2.895398E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.29 %

             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 

                                    ( -1.005974E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  2000.60keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  2

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0208



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.64     1408.   8.96   0.81  1.386E-02

    46.62    77953.   0.43   0.82  2.215E-02

    59.53   102753.   0.39   0.80  3.181E-02    59.54 100.000  4.538E+02 AM241 

    87.90     3683.   3.90   0.86  4.401E-02

   661.71    35393.   0.58   1.42  1.504E-02   661.66 100.000  3.870E+02 CS137 

  1173.21    19793.   0.80   1.83  9.749E-03

  1332.48    18125.   0.80   1.99  8.830E-03  1332.50 100.000  7.474E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.20    36.64      4840.      1408. 1.016E+05    8.96   0.809  -      s 

   185.88    46.55     20827.     81779. 3.691E+06    0.49   0.810  -        

   351.40    87.90      4423.      3683. 8.368E+04    3.90   0.863  -      s 

  4693.38  1173.21       727.     19793. 2.030E+06    0.80   1.827  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  3

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.81    59.53     15623.    102753.    14.271     0.39   0.801 

 CS-137   2647.67   661.71      1187.     35393.     4.916     0.58   1.417 

 Co-1332  5330.13  1332.48       330.     18125.     2.517     0.80   1.993 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5375E+02                                      1.58E+05             

                            59.54 4.538E+02  (  2.584E+00 3.92E-01 1.00E+02 G  

 

CS-137       3.8702E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.785E+00 5.77E-01 1.00E+02 G  

 

Co-1332      7.4738E+02                                      1.93E+03             

                          1332.50 7.474E+02  (  3.601E+00 7.96E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4846E+02    4.5375E+02    3.925E-01%                2.58E+00

 CS-137       3.2686E+02    3.8702E+02    5.771E-01%                1.79E+00

 Co-1332      2.8509E+02    7.4738E+02    7.960E-01%                3.60E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.6 keV)     1.060E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.6 keV) 1.5881530E+03  GPS/Source    
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Detector ID: 

SpectrumID: 4_20130227011_EffVerif Verification Date: 2013-02-27 16:17

Analysis Description: ACVTop-91774;Tuna Can 2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 4_Soil_TunaCan_90099_033012

Detector: Ge 4 SN/181

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.48E+02 0.3%
Cs-137 661.66 400 3.83E+02 4.3%

Co-1332 1332.5 777 7.45E+02 4.1%

Comments:

                                                Performed by____KM 2/27/13______________________                                                  Reviewed by___RM 2/27/13_______________________

C:\User\CRpt\4_20130227011_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 4

4_20130227011_EffVerif

SOP: ST-RD-0102 current rev 4_EfficiencyVerification_Top2013_pass.xls Printed 3/5/2013

P
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9
9
7
 
o
f
 
1
1
2
7




Test America St. Louis                    Spectrum ID: 4_20130227011_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-91774;Tuna Can 2006 

          Detector: Ge 4 SN/181

       Source Date: 10/1/2006 11:00                

          Acquired: 2/27/2013 16:17:24

          Analyzed: 3/4/2013 09:45

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 4_Soil_TunaCan_90099_033012      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 uCi/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.478E+02           0.56

                 CS-137          3.829E+02           0.86

                 Co-1332         7.452E+02           1.09                 

-----------------------------------------------------------------------------

Total                            1.576E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  1

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-91774;Tuna Can 2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det4\4_20130227011_EffVerif.An1



 Acquisition information

        Start time:                 2/27/2013 4:17:24 PM

        Live time:               7200

        Real time:               7253

        Dead time:                  0.72 %

        Detector ID:                    4



 Detector system                                                

      Ge 4 SN/181                                                     

                                                                      



 Calibration

        Filename:                   4_Soil_TunaCan.Clb

      4_Soil_TunaCan_90099_033012                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 2:55:17 PM

             Zero offset:           0.091 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.917E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 1:19:41 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.78 %

             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 

                                    ( -2.046438E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   0.80 %

             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 

                                    ( -9.904428E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.61keV )

        Stop channel:            8000 (  1999.44keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1108



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    uCi/Sour

 _____________________________________________________________________________

    46.55    47124.   0.63   0.76  1.208E-02

    59.59    54866.   0.56   0.76  1.721E-02    59.54 100.000  4.478E+02 AM241 

    88.12     3315.   2.53   0.84  2.354E-02

   661.43    16127.   0.86   1.34  6.783E-03   661.66 100.000  3.829E+02 CS137 

  1173.07     9616.   1.14   1.61  4.163E-03

  1332.31     8608.   1.09   1.83  3.728E-03  1332.50 100.000  7.452E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.74    46.55     11672.     47124. 3.900E+06    0.63   0.759  -        

   351.92    88.08      1814.      3335. 1.417E+05    2.50   0.839  -       D

  4691.64  1173.07       330.      9616. 2.310E+06    1.14   1.611  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  3

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.85    59.59     10017.     54866.     7.620     0.56   0.763 

 CS-137   2644.55   661.43       602.     16127.     2.240     0.86   1.344 

 Co-1332  5328.94  1332.31        36.      8608.     1.196     1.09   1.834 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             uCi/Source    keV     uCi/Source    uCi/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4779E+02                                      1.58E+05             

                            59.54 4.478E+02  (  3.829E+00 5.62E-01 1.00E+02 G  

 

CS-137       3.8291E+02                                      1.10E+04             

                           661.66 3.829E+02  (  2.780E+00 8.62E-01 1.00E+02 G  

 

Co-1332      7.4516E+02                                      1.93E+03             

                          1332.50 7.452E+02  (  2.655E+00 1.09E+00 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  4

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                uCi/Source    uCi/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4322E+02    4.4779E+02    5.616E-01%                3.83E+00

 CS-137       3.3031E+02    3.8291E+02    8.623E-01%                2.78E+00

 Co-1332      3.2075E+02    7.4516E+02    1.093E+00%                2.65E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   92.9 to  1999.4 keV)     1.094E+03  uCi/Source    

 Total Decayed Activity (   92.9 to  1999.4 keV) 1.5758633E+03  uCi/Source    
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Detector ID: 

SpectrumID: 5_20140128003_EffVerif Verification Date: 2014-01-28 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 5_Soil_TunaCan_90099_032612

Detector: Ge 5 SN/157

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.49E+02 0.1%
Cs-137 661.66 400 3.94E+02 1.5%

Co-1332 1332.5 777 7.64E+02 1.7%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\5_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 5

5_20140128003_EffVerif

SOP: ST-RD-0102 current rev 5_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
0
0
3
 
o
f
 
1
1
2
7




Test America St. Louis                    Spectrum ID: 5_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 5 SN/157

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 09:57:52

          Analyzed: 1/28/2014 11:58

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: 5_Soil_TunaCan_90099_032612      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.487E+02           0.46

                 CS-137          3.938E+02           0.71

                 Co-1332         7.635E+02           0.96                 

-----------------------------------------------------------------------------

Total                            1.606E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  1

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

 Sample description                                             

       ACVTop-259586;TunaCan2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det5\5_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 9:57:52 AM

        Live time:               7200

        Real time:               7241

        Dead time:                  0.57 %

        Detector ID:                    5



 Detector system                                                

      Ge 5 SN/157                                                     

                                                                      



 Calibration

        Filename:                   5_Soil_TunaCan.Clb

      5_Soil_TunaCan_90099_032612                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:35:48 PM

             Zero offset:           0.158 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.911E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/27/2012 5:20:37 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 

                                    ( -4.117504E-03*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.43 %

             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 

                                    ( -9.664422E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.62keV )

        Stop channel:            8000 (  2000.81keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  2

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1051



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.67     1204.   9.66   0.79  1.141E-02

    46.62    65354.   0.55   0.72  1.793E-02

    59.58    80895.   0.46   0.74  2.535E-02    59.54 100.000  4.487E+02 AM241 

    87.90     2852.   4.19   0.80  3.459E-02

   661.53    23767.   0.71   1.33  9.926E-03   661.66 100.000  3.938E+02 CS137 

  1172.91    12920.   0.96   1.68  6.139E-03

  1332.18    11567.   0.96   1.84  5.515E-03  1332.50 100.000  7.635E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.17    36.67      4104.      1204. 1.055E+05    9.66   0.791  -      s 

   186.01    46.62     17227.     65354. 3.644E+06    0.55   0.723  -        

   351.27    87.90      3262.      2852. 8.245E+04    4.19   0.801  -        

  4691.90  1172.91       391.     12920. 2.104E+06    0.96   1.683  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  3

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.90    59.58     14402.     80895.    11.235     0.46   0.736 

 CS-137   2646.84   661.53       875.     23767.     3.301     0.71   1.325 

 Co-1332  5328.59  1332.18        84.     11567.     1.607     0.96   1.844 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4871E+02                                      1.58E+05             

                            59.54 4.487E+02  (  3.117E+00 4.64E-01 1.00E+02 G  

 

CS-137       3.9381E+02                                      1.10E+04             

                           661.66 3.938E+02  (  2.329E+00 7.15E-01 1.00E+02 G  

 

Co-1332      7.6351E+02                                      1.93E+03             

                          1332.50 7.635E+02  (  2.998E+00 9.56E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay

Page 1007 of 1127




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  4

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4348E+02    4.4871E+02    4.640E-01%                3.12E+00

 CS-137       3.3261E+02    3.9381E+02    7.149E-01%                2.33E+00

 Co-1332      2.9133E+02    7.6351E+02    9.564E-01%                3.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.8 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.8 keV) 1.6060363E+03  GPS/Source    
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Detector ID: 

SpectrumID: 7_20140128004_EffVerif Verification Date: 2014-01-28 18:43

Analysis Description: ACVTOP-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 7_TunaCan_90099_032712

Detector: Ge 7 SN/154

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.25E+02 5.2%
Cs-137 661.66 400 3.78E+02 5.6%

Co-1332 1332.5 777 7.28E+02 6.2%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\7_20140128004_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 7

7_20140128004_EffVerif

SOP: ST-RD-0102 current rev 7_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
0
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Test America St. Louis                    Spectrum ID: 7_20140128004_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTOP-259586;TunaCan2006 

          Detector: Ge 7 SN/154

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 18:43:13

          Analyzed: 1/28/2014 20:45

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 7_TunaCan_90099_032712           

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.255E+02           0.39

                 CS-137          3.777E+02           0.59

                 Co-1332         7.285E+02           0.82                 

-----------------------------------------------------------------------------

Total                            1.532E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 8:45:40 PMPage  1

 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTOP-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det7\7_20140128004_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 6:43:13 PM

        Live time:               7200

        Real time:               7330

        Dead time:                  1.77 %

        Detector ID:                    7



 Detector system                                                

      Ge 7 SN/154                                                     

                                                                      



 Calibration

        Filename:                   7_Soil_TunaCan.Clb

      7_TunaCan_90099_032712                                          

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 8:40:56 AM

             Zero offset:           0.117 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.508E-09 keV/channel^2



        Efficiency Calibration

             Created:               3/16/2012 11:45:14 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 

                                    ( -2.065917E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.48 %

             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 

                                    ( -1.081671E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.61keV )

        Stop channel:            8000 (  2000.12keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0148



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.68     1330.   9.67   1.05  1.489E-02

    46.60    80032.   0.43   0.84  2.484E-02

    59.54   112070.   0.39   0.88  3.701E-02    59.54 100.000  4.255E+02 AM241 

    88.01     3908.   2.64   0.88  5.327E-02

   661.64    34273.   0.59   1.49  1.492E-02   661.66 100.000  3.777E+02 CS137 

  1173.20    17374.   0.85   1.92  8.929E-03

  1332.45    15910.   0.82   2.01  7.951E-03  1332.50 100.000  7.285E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.25    36.68      5068.      1330. 8.929E+04    9.67   1.047  -      s 

   185.76    46.55     21357.     85177. 3.429E+06    0.47   0.876  -        

   351.61    87.98      3362.      3908. 7.336E+04    2.64   0.881  -       D

  4692.54  1173.20       614.     17374. 1.946E+06    0.85   1.923  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.70    59.54     19241.    112070.    15.565     0.39   0.882 

 CS-137   2646.28   661.64      1145.     34273.     4.760     0.59   1.489 

 Co-1332  5329.51  1332.45       128.     15910.     2.210     0.82   2.010 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.2547E+02                                      1.58E+05             

                            59.54 4.255E+02  (  2.464E+00 3.91E-01 1.00E+02 G  

 

CS-137       3.7766E+02                                      1.10E+04             

                           661.66 3.777E+02  (  1.767E+00 5.92E-01 1.00E+02 G  

 

Co-1332      7.2849E+02                                      1.93E+03             

                          1332.50 7.285E+02  (  2.533E+00 8.19E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.2051E+02    4.2547E+02    3.912E-01%                2.46E+00

 CS-137       3.1896E+02    3.7766E+02    5.918E-01%                1.77E+00

 Co-1332      2.7793E+02    7.2849E+02    8.193E-01%                2.53E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   98.9 to  2000.1 keV)     1.017E+03  GPS/Source    

 Total Decayed Activity (   98.9 to  2000.1 keV) 1.5316135E+03  GPS/Source    
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Detector ID: 

SpectrumID: 9_20140127006_EffVerif Verification Date: 2014-01-27 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 9_Soil_TunaCan_90099_050312

Detector: Ge9 S/N100228730

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.36E+02 2.9%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.44E+02 4.3%

Comments:

                                                Performed byJustin D Lockhart / Jody Watson                                                   Reviewed by 1/27/2014

C:\User\CRpt\9_20140127006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector # 9

9_20140127006_EffVerif

SOP: ST-RD-0102 current rev 9_EfficiencyVerification.xls Printed 1/27/2014

P
a
g
e
 
1
0
1
5
 
o
f
 
1
1
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7




Test America St. Louis                    Spectrum ID: 9_20140127006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge9 S/N100228730

       Source Date: 10/1/2006 11:00                

          Acquired: 1/27/2014 09:57:52

          Analyzed: 1/27/2014 11:58

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 9_Soil_TunaCan_90099_050312      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.359E+02           0.40

                 CS-137          3.870E+02           0.53

                 Co-1332         7.440E+02           0.70                 

-----------------------------------------------------------------------------

Total                            1.567E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  1

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det9\9_20140127006_EffVerif.An1



 Acquisition information

        Start time:                 1/27/2014 9:57:52 AM

        Live time:               7200

        Real time:               7243

        Dead time:                  0.59 %

        Detector ID:                    9



 Detector system                                                

      Ge9 S/N100228730                                                

                                                                      



 Calibration

        Filename:                   9_Soil_TunaCan.Clb

      9_Soil_TunaCan_90099_050312                                     

                                                                      



        Energy Calibration                                      

             Created:               3/1/2012 1:57:17 PM

             Zero offset:           0.074 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.269E-08 keV/channel^2



        Efficiency Calibration

             Created:               6/14/2012 10:19:51 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.30 %

             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 

                                    ( -3.950640E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.42 %

             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 

                                    ( -9.401100E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  1999.34keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  2

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0279



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.52     1513.   9.40   0.98  1.632E-02

    46.61    90228.   0.40   1.00  2.579E-02

    59.58   113489.   0.40   0.95  3.662E-02    59.54 100.000  4.359E+02 AM241 

    88.11     4431.   4.23   1.01  5.052E-02

   661.70    42601.   0.53   1.51  1.810E-02   661.66 100.000  3.870E+02 CS137 

  1173.28    23445.   0.73   1.93  1.163E-02

  1332.55    21471.   0.70   2.03  1.050E-02  1332.50 100.000  7.439E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.74    36.52      5612.      1513. 9.270E+04    9.40   0.982  -        

   185.90    46.56     22509.     90806. 3.521E+06    0.47   0.935  -        

   352.02    88.11      6367.      4431. 8.770E+04    4.23   1.012  -        

  4693.14  1173.28       793.     23445. 2.016E+06    0.73   1.926  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  3

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.93    59.58     20068.    113489.    15.762     0.40   0.945 

 CS-137   2646.19   661.70      1349.     42601.     5.917     0.53   1.513 

 Co-1332  5330.56  1332.55       140.     21471.     2.982     0.70   2.033 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.3588E+02                                      1.58E+05             

                            59.54 4.359E+02  (  2.546E+00 4.01E-01 1.00E+02 G  

 

CS-137       3.8704E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.580E+00 5.31E-01 1.00E+02 G  

 

Co-1332      7.4395E+02                                      1.93E+03             

                          1332.50 7.439E+02  (  2.004E+00 7.00E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  4

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3079E+02    4.3588E+02    4.010E-01%                2.55E+00

 CS-137       3.2692E+02    3.8704E+02    5.309E-01%                1.58E+00

 Co-1332      2.8397E+02    7.4395E+02    7.000E-01%                2.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.3 keV)     1.042E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.3 keV) 1.5668657E+03  GPS/Source    
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Detector ID: 

SpectrumID: 10_20140128003_EffVerif Verification Date: 2014-01-28 07:34

Analysis Description: ACVTop-259586;Tuna_Can_2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 10_Soil_TunaCan_90099_032812

Detector: Ge10 S/N08316756

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.52E+02 -0.6%
Cs-137 661.66 400 4.02E+02 -0.4%

Co-1332 1332.5 777 7.65E+02 1.5%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\10_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #10

10_20140128003_EffVerif

SOP: ST-RD-0102 current rev 10_EfficiencyVerification.xls Printed 1/28/2014

P
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Test America St. Louis                    Spectrum ID: 10_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;Tuna_Can_2006 

          Detector: Ge10 S/N08316756

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 07:34:20

          Analyzed: 1/28/2014 09:35

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 10_Soil_TunaCan_90099_032812     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.516E+02           0.43

                 CS-137          4.016E+02           0.60

                 Co-1332         7.651E+02           0.79                 

-----------------------------------------------------------------------------

Total                            1.618E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  1

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;Tuna_Can_2006                                     

                                                                      



 Spectrum Filename: C:\User\SPC\Det10\10_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 7:34:20 AM

        Live time:               7200

        Real time:               7240

        Dead time:                  0.55 %

        Detector ID:                   10



 Detector system                                                

      Ge10 S/N08316756                                                

                                                                      



 Calibration

        Filename:                   10_Soil_TunaCan.Clb

      10_Soil_TunaCan_90099_032812                                    

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 9:27:47 AM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -1.974E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 3:35:54 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.76 %

             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 

                                    ( -2.634340E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.87 %

             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 

                                    ( -1.001096E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.56keV )

        Stop channel:            8000 (  1999.70keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  2

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1095



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.54    73403.   0.53   1.00  2.004E-02

    59.56    92762.   0.43   1.03  2.888E-02    59.54 100.000  4.516E+02 AM241 

    88.06     3332.   4.00   1.07  4.014E-02

   661.78    33695.   0.60   1.51  1.379E-02   661.66 100.000  4.016E+02 CS137 

  1173.48    18545.   0.81   1.92  8.946E-03

  1332.77    17042.   0.79   2.10  8.106E-03  1332.50 100.000  7.651E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.89    46.54     21063.     73403. 3.663E+06    0.53   0.999  -      s 

   351.91    88.06      3941.      3332. 8.299E+04    4.00   1.073  -      s 

  4693.31  1173.48       570.     18545. 2.073E+06    0.81   1.918  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  3

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.97    59.56     15890.     92762.    12.884     0.43   1.029s

 CS-137   2646.27   661.78      1122.     33695.     4.680     0.60   1.514 

 Co-1332  5330.69  1332.77       133.     17042.     2.367     0.79   2.100 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5157E+02                                      1.58E+05             

                            59.54 4.516E+02 *(  2.873E+00 4.30E-01 1.00E+02 G  

 

CS-137       4.0164E+02                                      1.10E+04             

                           661.66 4.016E+02  (  1.893E+00 6.02E-01 1.00E+02 G  

 

Co-1332      7.6506E+02                                      1.93E+03             

                          1332.50 7.651E+02  (  2.534E+00 7.88E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  4

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4630E+02    4.5157E+02    4.298E-01%                2.87E+00

 CS-137       3.3923E+02    4.0164E+02    6.022E-01%                1.89E+00

 Co-1332      2.9194E+02    7.6506E+02    7.876E-01%                2.53E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.7 keV)     1.077E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.7 keV) 1.6182778E+03  GPS/Source    
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Detector ID: 

SpectrumID: 11_20140128006_EffVerif Verification Date: 2014-01-28 12:12

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: Ge11_TunaCanCal_90099_032912

Detector: Ge11 S/N09363993

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.51E+02 -0.5%
Cs-137 661.66 400 3.93E+02 1.8%

Co-1332 1332.5 777 7.45E+02 4.2%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\11_20140128006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #11

11_20140128006_EffVerif

SOP: ST-RD-0102 current rev 11_EfficiencyVerification_top2014.xls Printed 1/29/2014
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Test America St. Louis                    Spectrum ID: 11_20140128006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge11 S/N09363993

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 12:12:02

          Analyzed: 1/28/2014 14:13

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: Ge11_TunaCanCal_90099_032912     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.512E+02           0.41

                 CS-137          3.928E+02           0.57

                 Co-1332         7.446E+02           0.76                 

-----------------------------------------------------------------------------

Total                            1.589E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  1

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det11\11_20140128006_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 12:12:02 PM

        Live time:               7200

        Real time:               7253

        Dead time:                  0.73 %

        Detector ID:                   11



 Detector system                                                

      Ge11 S/N09363993                                                

                                                                      



 Calibration

        Filename:                   11_Soil_TunaCan.Clb

      Ge11_TunaCanCal_90099_032912                                    

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 1:09:34 PM

             Zero offset:           0.055 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.946E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 5:29:36 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.14 %

             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 

                                    ( -3.199860E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.72 %

             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 

                                    ( -9.364157E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.58keV )

        Stop channel:            8000 (  1999.47keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0447



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.61    76427.   0.44   0.90  2.192E-02

    59.56    99539.   0.41   0.89  3.101E-02    59.54 100.000  4.512E+02 AM241 

    88.04     3438.   2.86   0.94  4.262E-02

   661.75    35702.   0.57   1.40  1.495E-02   661.66 100.000  3.928E+02 CS137 

  1173.34    19877.   0.78   1.79  9.629E-03

  1332.61    17813.   0.76   1.95  8.708E-03  1332.50 100.000  7.446E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.94    46.57     21516.     78449. 3.578E+06    0.51   0.876  -        

   351.76    88.03      3199.      3397. 7.969E+04    2.91   0.939  -       D

  4692.68  1173.34       526.     19877. 2.064E+06    0.78   1.785  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.86    59.56     16341.     99539.    13.825     0.41   0.888 

 CS-137   2645.88   661.75      1035.     35702.     4.959     0.57   1.401 

 Co-1332  5330.10  1332.61        87.     17813.     2.474     0.76   1.948 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5120E+02                                      1.58E+05             

                            59.54 4.512E+02  (  2.713E+00 4.08E-01 1.00E+02 G  

 

CS-137       3.9277E+02                                      1.10E+04             

                           661.66 3.928E+02  (  1.679E+00 5.70E-01 1.00E+02 G  

 

Co-1332      7.4460E+02                                      1.93E+03             

                          1332.50 7.446E+02  (  1.927E+00 7.63E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4593E+02    4.5120E+02    4.080E-01%                2.71E+00

 CS-137       3.3173E+02    3.9277E+02    5.699E-01%                1.68E+00

 Co-1332      2.8411E+02    7.4460E+02    7.631E-01%                1.93E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (  115.4 to  1999.5 keV)     1.062E+03  GPS/Source    

 Total Decayed Activity (  115.4 to  1999.5 keV) 1.5885686E+03  GPS/Source    
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Detector ID: 

SpectrumID: 12_20140128004_EffVerif Verification Date: 2014-01-28 14:18

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 12_TunaCanCal_90099_100212

Detector: Ge12 S/N10034336

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.47E+02 0.4%
Cs-137 661.66 400 3.94E+02 1.6%

Co-1332 1332.5 777 7.55E+02 2.8%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\12_20140128004_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #12

12_20140128004_EffVerif

SOP: ST-RD-0102 current rev 11_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
0
3
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o
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1
1
2
7




Test America St. Louis                    Spectrum ID: 12_20140128004_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge12 S/N10034336

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 14:18:05

          Analyzed: 1/28/2014 16:18

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 12_TunaCanCal_90099_100212       

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.471E+02           0.42

                 CS-137          3.935E+02           0.58

                 Co-1332         7.554E+02           0.77                 

-----------------------------------------------------------------------------

Total                            1.596E+03
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 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det12\12_20140128004_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 2:18:05 PM

        Live time:               7200

        Real time:               7246

        Dead time:                  0.63 %

        Detector ID:                   12



 Detector system                                                

      Ge12 S/N10034336                                                

                                                                      



 Calibration

        Filename:                   12_Soil_TunaCan.Clb

      12_TunaCanCal_90099_100212                                      

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 1:26:42 PM

             Zero offset:           0.049 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -3.945E-08 keV/channel^2



        Efficiency Calibration

             Created:               10/4/2012 9:05:44 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.70 %

             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 

                                    ( -3.369562E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   0.96 %

             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 

                                    ( -8.812368E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.58keV )

        Stop channel:            8000 (  1999.36keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0087



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.55     1480.   9.57   0.89  1.444E-02

    46.52    77370.   0.54   1.12  2.228E-02

    59.52    99318.   0.42   1.11  3.121E-02    59.54 100.000  4.471E+02 AM241 

    87.99     3561.   4.10   1.18  4.277E-02

   661.67    37598.   0.58   1.62  1.571E-02   661.66 100.000  3.935E+02 CS137 

  1173.21    20770.   0.79   1.92  1.018E-02

  1332.49    19132.   0.77   2.06  9.220E-03  1332.50 100.000  7.554E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.89    36.55      5572.      1480. 1.025E+05    9.57   0.886  -      s 

   185.74    46.52     24066.     77370. 3.473E+06    0.54   1.118  -      s 

   351.46    87.99      4624.      3561. 8.326E+04    4.10   1.175  -      s 

  4691.80  1173.21       827.     20770. 2.040E+06    0.79   1.915  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.67    59.52     17591.     99318.    13.794     0.42   1.110s

 CS-137   2645.17   661.67      1535.     37598.     5.222     0.58   1.616 

 Co-1332  5329.33  1332.49       294.     19132.     2.657     0.77   2.055 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4707E+02                                      1.58E+05             

                            59.54 4.471E+02 *(  2.794E+00 4.18E-01 1.00E+02 G  

 

CS-137       3.9351E+02                                      1.10E+04             

                           661.66 3.935E+02  (  1.939E+00 5.75E-01 1.00E+02 G  

 

Co-1332      7.5535E+02                                      1.93E+03             

                          1332.50 7.554E+02  (  3.261E+00 7.65E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4186E+02    4.4707E+02    4.183E-01%                2.79E+00

 CS-137       3.3236E+02    3.9351E+02    5.754E-01%                1.94E+00

 Co-1332      2.8820E+02    7.5535E+02    7.652E-01%                3.26E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.4 keV)     1.062E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.4 keV) 1.5959352E+03  GPS/Source    
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Detector ID: 

SpectrumID: 14_20140124005_EffVerif Verification Date: 2014-01-24 08:37

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 14_TunaCan_90099_042312

Detector: Ge14 SN/11080670

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.50E+02 -0.3%
Cs-137 661.66 400 3.96E+02 1.0%

Co-1332 1332.5 777 7.52E+02 3.3%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/24/2014

C:\User\CRpt\14_20140124005_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #14

14_20140124005_EffVerif

SOP: ST-RD-0102 current rev 14_EfficiencyVerification_top2014.xls Printed 1/24/2014
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Test America St. Louis                    Spectrum ID: 14_20140124005_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge14 SN/11080670

       Source Date: 10/1/2006 11:00                

          Acquired: 1/24/2014 08:37:03

          Analyzed: 1/24/2014 10:38

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 14_TunaCan_90099_042312          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.504E+02           0.41

                 CS-137          3.959E+02           0.61

                 Co-1332         7.517E+02           0.83                 

-----------------------------------------------------------------------------

Total                            1.598E+03
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 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det14\14_20140124005_EffVerif.An1



 Acquisition information

        Start time:                 1/24/2014 8:37:03 AM

        Live time:               7200

        Real time:               7252

        Dead time:                  0.72 %

        Detector ID:                   14



 Detector system                                                

      Ge14 SN/11080670                                                

                                                                      



 Calibration

        Filename:                   14_Soil_TunaCan.Clb

      14_TunaCan_90099_042312                                         

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 10:48:23 AM

             Zero offset:           0.130 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.050E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/23/2012 11:29:47 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.02 %

             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 

                                    ( -1.605331E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.28 %

             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 

                                    ( -9.371496E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.64keV )

        Stop channel:            8000 (  1999.52keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0538



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.71     1330.   9.37   0.74  1.399E-02

    46.66    77034.   0.50   0.77  2.180E-02

    59.60    98253.   0.41   0.78  3.069E-02    59.54 100.000  4.504E+02 AM241 

    87.91     3613.   3.51   0.89  4.194E-02

   661.71    31623.   0.61   1.37  1.313E-02   661.66 100.000  3.959E+02 CS137 

  1173.29    17093.   0.83   1.70  8.243E-03

  1332.57    15352.   0.83   1.88  7.422E-03  1332.50 100.000  7.517E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.27    36.71      4728.      1330. 9.509E+04    9.37   0.737  -      s 

   186.05    46.66     19645.     77034. 3.534E+06    0.50   0.771  -        

   351.01    87.91      3738.      3613. 8.616E+04    3.51   0.888  -      s 

  4692.81  1173.29       462.     17093. 2.074E+06    0.83   1.704  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  

Page 1042 of 1127




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 10:38:02 AMPage  3

 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.82    59.60     15728.     98253.    13.646     0.41   0.779 

 CS-137   2645.98   661.71       958.     31623.     4.392     0.61   1.366 

 Co-1332  5330.24  1332.57       122.     15352.     2.132     0.83   1.879 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5043E+02                                      1.58E+05             

                            59.54 4.504E+02  (  2.692E+00 4.05E-01 1.00E+02 G  

 

CS-137       3.9589E+02                                      1.10E+04             

                           661.66 3.959E+02  (  1.839E+00 6.06E-01 1.00E+02 G  

 

Co-1332      7.5170E+02                                      1.93E+03             

                          1332.50 7.517E+02  (  2.658E+00 8.29E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4518E+02    4.5043E+02    4.053E-01%                2.69E+00

 CS-137       3.3446E+02    3.9589E+02    6.060E-01%                1.84E+00

 Co-1332      2.8725E+02    7.5170E+02    8.288E-01%                2.66E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5980186E+03  GPS/Source    
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Detector ID: 

SpectrumID: 15_20140124007_EffVerif Verification Date: 2014-01-24 15:13

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 15_TunaCan_90099_032212

Detector: Ge15 SN/11012216

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.42E+02 1.5%
Cs-137 661.66 400 3.86E+02 3.5%

Co-1332 1332.5 777 7.51E+02 3.3%

Comments:

                                                Performed by____Jody Watson______________________                                                  Reviewed by 1/24/2014

C:\User\CRpt\15_20140124007_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #15

15_20140124007_EffVerif

SOP: ST-RD-0102 current rev 15_EfficiencyVerification.xls Printed 1/27/2014

P
a
g
e
 
1
0
4
5
 
o
f
 
1
1
2
7




Test America St. Louis                    Spectrum ID: 15_20140124007_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge15 SN/11012216

       Source Date: 10/1/2006 11:00                

          Acquired: 1/24/2014 15:13:10

          Analyzed: 1/24/2014 17:13

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 15_TunaCan_90099_032212          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.423E+02           0.46

                 CS-137          3.861E+02           0.67

                 Co-1332         7.514E+02           0.92                 

-----------------------------------------------------------------------------

Total                            1.580E+03
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 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det15\15_20140124007_EffVerif.An1



 Acquisition information

        Start time:                 1/24/2014 3:13:10 PM

        Live time:               7200

        Real time:               7227

        Dead time:                  0.37 %

        Detector ID:                   15



 Detector system                                                

      Ge15 SN/11012216                                                

                                                                      



 Calibration

        Filename:                   15_Soil_TunaCan.Clb

      15_TunaCan_90099_032212                                         

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 4:29:17 PM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -3.267E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/22/2012 1:03:01 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.00 %

             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 

                                    ( -3.875629E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.13 %

             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 

                                    ( -9.214638E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.57keV )

        Stop channel:            8000 (  1999.52keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0029



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.55    63242.   0.50   0.95  1.954E-02

    59.54    86146.   0.46   1.02  2.737E-02    59.54 100.000  4.423E+02 AM241 

    88.03     3254.   4.88   1.09  3.706E-02

   661.65    27112.   0.67   1.55  1.155E-02   661.66 100.000  3.861E+02 CS137 

  1173.21    14966.   0.95   1.84  7.076E-03

  1332.50    13074.   0.92   1.94  6.325E-03  1332.50 100.000  7.514E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.66    46.49     20160.     68291. 3.495E+06    0.57   1.022  -        

   351.69    88.03      4872.      3254. 8.780E+04    4.88   1.089  -        

  4691.88  1173.21       622.     14966. 2.115E+06    0.95   1.839  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.80    59.54     15953.     86146.    11.965     0.46   1.023 

 CS-137   2645.26   661.65      1040.     27112.     3.766     0.67   1.551 

 Co-1332  5329.37  1332.50       161.     13074.     1.816     0.92   1.937 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4227E+02                                      1.58E+05             

                            59.54 4.423E+02  (  3.036E+00 4.61E-01 1.00E+02 G  

 

CS-137       3.8607E+02                                      1.10E+04             

                           661.66 3.861E+02  (  2.179E+00 6.74E-01 1.00E+02 G  

 

Co-1332      7.5135E+02                                      1.93E+03             

                          1332.50 7.514E+02  (  3.557E+00 9.18E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3711E+02    4.4227E+02    4.613E-01%                3.04E+00

 CS-137       3.2615E+02    3.8607E+02    6.736E-01%                2.18E+00

 Co-1332      2.8708E+02    7.5135E+02    9.185E-01%                3.56E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.050E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5796848E+03  GPS/Source    
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 3_20140111012_BGLong                                                          
Acquired: 1/11/2014 5:10:13 PM
Detector: Ge 3 SN/131
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.36      2.21      2.26      2.41      2.46      2.51    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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 TestAmerica                     Spectrum name: 3_20140111012_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_20140111012_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:10:13 PM
        Live time:              43200
        Real time:              43260
        Dead time:                  0.14 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_QC.Clb
      Ge3_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:38:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1794

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.60      619.   8.68   0.83  6.687E-02    46.54   4.250  5.052E+00 PB210 
    63.26      401.  12.62   0.83  9.449E-02    63.29   3.810  2.579E+00 TH234 
    72.63      280.  15.05   0.85  1.100E-01
    74.90      710.   6.39   0.85  1.138E-01
    77.01      221.  17.77   0.85  1.173E-01
    84.55      373.  11.25   0.86  1.296E-01
    87.13      163.  22.81   0.86  1.339E-01    86.54  30.700  9.225E-02 EU155 
    92.53      640.   8.82   0.96  1.357E-01    92.59   5.584  1.954E+00 TH234 
                                                93.35   5.561  1.962E+00 AC228 
   143.41      166.  21.82   0.74  1.286E-01   143.79  10.960  2.729E-01 U235  
   185.85      361.  14.97   0.95  1.149E-01   185.72  54.000  1.348E-01 U235  
                                               185.99   3.280  2.220E+00 Ra226 
   238.73      322.  10.06   1.02  1.011E-01   238.63  43.300  1.705E-01 PB212 
   241.73      147.  21.00   1.02  1.003E-01   242.00   7.430  4.567E-01 PB214 
   295.28      234.  19.44   1.51  8.625E-02   295.09  19.300  3.252E-01 PB214 
   351.87      387.  12.80   1.10  7.144E-02   351.93  37.600  3.339E-01 PB214 
   511.01     1313.   5.07   2.04  5.108E-02   511.86  20.000  2.980E+00 RH106 
   583.43      101.  25.79   0.53  4.504E-02   583.02  84.500  6.138E-02 TL208 
   609.46      410.  12.80   1.18  4.287E-02   609.31  46.090  4.800E-01 BI214 
                                               610.30   5.750  3.855E+00 RU103 
  1119.75      156.  16.54   1.19  2.317E-02  1120.29  15.100  1.032E+00 BI214 
                                              1120.55  99.987  1.559E-01 Sc46  
                                              1121.30  34.900  4.469E-01 Ta182 
  1461.19      198.  14.53   1.70  1.865E-02  1460.83  10.670  2.309E+00 K40   
  1765.19      172.  10.86   0.77  1.571E-02  1764.49  15.400  1.641E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   290.22    72.62       822.       305. 2.773E+03   17.26   0.801  -      sM
   299.30    74.88       649.       691. 6.071E+03    6.46   0.848  -       D
   307.78    77.00       664.       216. 1.841E+03   18.21   0.850  -       D
   337.63    84.46       825.       459. 3.541E+03   12.60   1.267  -      sM
   347.95    87.04       486.       164. 1.225E+03   22.64   1.121  -      sM
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  2044.72   511.01       551.      1313. 2.571E+04    5.07   2.038  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.06    46.60       619.       619.     0.014     8.68   0.832 
 TH-234    252.75    63.26       649.       401.     0.009    12.62   0.833 
 TH-234    369.93    92.53       693.       640.     0.015     8.82   0.958s
 U-235     573.58   143.41       382.       166.     0.004    21.82   0.743 
 U-235     742.95   185.72       583.       329.     0.008    11.04   0.962D
 PB-212    954.92   238.68       340.       307.     0.007    11.87   0.916 
 PB-214    966.93   241.68       394.       155.     0.004    24.22   0.889 
 PB-214   1181.44   295.28       436.       235.     0.005    18.61   1.510s
 PB-214   1407.95   351.87       444.       387.     0.009    12.80   1.099s
 TL-208   2334.49   583.43       165.       101.     0.002    25.79   0.529s
 BI-214   2438.65   609.46       401.       410.     0.009    12.80   1.179 
 BI-214   4479.62  1119.75        85.       156.     0.004    16.54   1.193s
 K-40     5844.61  1461.19        84.       198.     0.005    14.53   1.704 
 BI-214   7059.50  1765.19        22.       172.     0.004    10.86   0.769s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________

K-40     N   2.3095E+00                                      4.66E+11             
                          1460.83 2.309E+00  (  5.299E-01 1.45E+01 1.07E+01 G  

TL-208   N   6.1381E-02                                      6.98E+02             
                           583.02 6.138E-02  (  3.803E-02 2.58E+01 8.45E+01 G  
                           277.28 0.000E+00     2.972E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     4.646E-02 0.00E+00 1.24E+01 G  
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 TestAmerica                     Spectrum name: 3_20140111012_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

PB-210   N   5.0522E+00                                      8.14E+03             
                            46.54 5.052E+00  (  9.676E-01 8.68E+00 4.25E+00 G  

PB-212   N   1.6238E-01                                      6.98E+02             
                           238.63 1.624E-01  (  4.688E-02 1.19E+01 4.33E+01 G  
                           300.03 0.000E+00     6.119E-02 0.00E+00 3.28E+00 GA 

PB-214   N   3.3125E-01                                      5.84E+05             
                           351.93 3.339E-01  (  8.694E-02 1.28E+01 3.76E+01 G  
                           295.09 3.261E-01  (  1.391E-01 1.86E+01 1.93E+01 G  
                           242.00 4.809E-01 +   2.962E-01 2.42E+01 7.43E+00 GA 

BI-214   N   4.7996E-01                                      5.84E+05             
                           609.31 4.800E-01  (  1.125E-01 1.28E+01 4.61E+01 G  
                          1120.29 1.032E+00 +   3.021E-01 1.65E+01 1.51E+01 G  
                          1764.49 1.641E+00 +   2.327E-01 1.09E+01 1.54E+01 G  

TH-234   N   2.5793E+00                                      1.63E+12             
                            63.29 2.579E+00  (  7.802E-01 1.26E+01 3.81E+00 G  
                            92.59 1.954E+00 -   3.831E-01 8.82E+00 5.58E+00 G  

U-235    N   2.7292E-01                                      2.57E+11             
                           185.72 1.228E-01 }   4.299E-02 1.10E+01 5.40E+01 GA 
                           143.79 2.729E-01  (  1.542E-01 2.18E+01 1.10E+01 G  
                           205.33 0.000E+00 &   3.388E-01 1.27E+02 5.01E+00 G  
                           163.38 0.000E+00     2.774E-02 0.00E+00 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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 TestAmerica                     Spectrum name: 3_20140111012_BGLong.An1         
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.8413E-01
 NA-22   <    4.6083E-02
 K-40         2.3095E+00   1.4533E+01%               5.299E-01
 Sc-46   <    1.8408E-02
 CR-51   <    2.0082E-01
 MN-54   <    4.3143E-02
 FE-59   <    1.1163E-01
 Co-56   <    6.0175E-02
 CO-57   <    1.7387E-02
 CO-58   <    2.1270E-02
 CO-60   <    7.0036E-02
 ZN-65   <    3.7056E-02
 NB-94   <    1.6154E-02
 ZR-95   <    6.8807E-02
 NB-95   <    3.4906E-02
 RU-103  <    1.4171E-02
 RH-106  <    3.0073E-01
 AG-108M <    3.5839E-02
 AG-110M <    7.6356E-02
 SN-113  <    3.5096E-02
 SB-124  <    4.0952E-02
 SB-125  <    1.1692E-01
 I-131   <    3.2551E-02
 BA-133  <    4.5980E-02
 CS-134  <    4.1377E-02
 CS-137  <    4.3087E-02
 CE-139  <    2.4733E-02
 Ba-140  <    1.6143E-01
 La-140  <    1.6837E-02
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 CE-141  <    3.3910E-02
 CE-144  <    1.4585E-01
 PM-144  <    5.6165E-02
 EU-152  <    1.0020E-01
 EU-154  <    1.3107E-01
 EU-155  <    9.5697E-02
 HF-181  <    2.7003E-02
 Ta-182  <    1.0310E-01
 Hg-203  <    1.3444E-02
 TL-208       6.1381E-02   2.5790E+01%               3.803E-02
 pm-146  <    4.6242E-02
 y-88    <    7.0751E-02
 PB-210       5.0522E+00   8.6768E+00%               9.676E-01
 PB-212       1.6238E-01   1.1866E+01%               4.688E-02
 PB-214       3.3125E-01   1.1293E+01%               8.694E-02
 BI-207  <    3.5014E-02
 BI-212  <    6.4815E-01
 BI-214       4.7996E-01   1.2795E+01%               1.125E-01
 BI-210M <    4.6798E-02
 RA-224  <    6.1605E-01
 AC-228  <    1.7829E-01
 TH-227  <    1.6530E-01
 TH-229  <    5.9174E-01
 TH-234       2.5793E+00   1.2616E+01%               7.802E-01
 PA-231  <    4.1052E-01
 PA-233  <    6.3698E-02
 PA-234  <    8.8583E-02
 PA-234M <    7.1306E+00
 Ra-226  <    7.8492E-01
 U-235        2.7292E-01   2.1820E+01%               1.542E-01
 AM-241  <    6.1103E-02
 Np-237  <    1.8095E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  205.2 to  2000.6 keV)     1.125E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 4_20140111012_BGLong                                                          
Acquired: 1/11/2014 5:12:54 PM
Detector: Ge 4 SN/181
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.32      1.20      1.24      1.30      1.39      1.43    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:36 AMPage  1
 TestAmerica                     Spectrum name: 4_20140111012_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_20140111012_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:12:54 PM
        Live time:              43200
        Real time:              43258
        Dead time:                  0.13 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_QC.Clb
      4_QA-D_Rad11-0018_032612                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 7:34:55 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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 TestAmerica                     Spectrum name: 4_20140111012_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   14 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2007

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.66      473.   7.78   0.86  3.542E-02    46.54   4.250  7.286E+00 PB210 
    63.40      337.  10.62   0.84  4.651E-02    63.29   3.810  4.405E+00 TH234 
    77.22       99.  29.85   0.72  5.566E-02
    92.61      435.   9.20   0.85  6.309E-02    92.59   5.584  2.858E+00 TH234 
                                                93.35   5.561  2.868E+00 AC228 
   185.70      235.  16.97   1.03  5.802E-02   185.72  54.000  1.736E-01 U235  
                                               185.99   3.280  2.860E+00 Ra226 
   238.28      152.  22.49   1.05  5.340E-02   238.63  43.300  1.528E-01 PB212 
   351.43      110.  26.01   0.81  4.347E-02   351.93  37.600  1.557E-01 PB214 
   510.68      721.   6.81   2.54  2.894E-02   511.86  20.000  2.894E+00 RH106 
   582.42      120.  21.65   0.55  2.226E-02   583.02  84.500  1.477E-01 TL208 
  1460.75       89.  15.98   1.17  7.834E-03  1460.83  10.670  2.465E+00 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.34    77.22       288.        99. 1.773E+03   29.85   0.719  -      sM
  2041.62   510.68       290.       721. 2.491E+04    6.81   2.539  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 TestAmerica                     Spectrum name: 4_20140111012_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.17    46.66       277.       473.     0.011     7.78   0.856 
 TH-234    253.11    63.40       282.       337.     0.008    10.62   0.842s
 TH-234    369.87    92.61       350.       435.     0.010     9.20   0.847 
 Ra-226    742.06   185.70       339.       235.     0.005    16.97   1.030s
 PB-212    952.35   238.30       256.       145.     0.003    21.26   1.044 
 PB-214   1406.00   351.75       146.        77.     0.002    29.47   0.763s
 TL-208   2328.52   582.42       104.       120.     0.003    21.65   0.555s
 K-40     5843.05  1460.75        17.        89.     0.002    15.98   1.174s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   2.4647E+00                                      4.66E+11             
                          1460.83 2.465E+00  (  6.072E-01 1.60E+01 1.07E+01 G  
 
TL-208   N   1.4770E-01                                      6.98E+02             
                           583.02 1.477E-01  (  6.183E-02 2.16E+01 8.45E+01 G  
                           277.28 0.000E+00 %   3.969E-01 8.39E+01 6.31E+00 G  
                           860.56 0.000E+00     1.247E-01 0.00E+00 1.24E+01 G  
 
PB-210   N   7.2858E+00                                      8.14E+03             
                            46.54 7.286E+00  (  1.238E+00 7.78E+00 4.25E+00 G  
 
PB-212   N   1.4557E-01                                      6.98E+02             
                           238.63 1.456E-01  (  7.735E-02 2.13E+01 4.33E+01 G  
                           300.03 0.000E+00     1.084E-01 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.0915E-01                                      5.84E+05             
                           351.93 1.092E-01  (  8.366E-02 2.95E+01 3.76E+01 G  
                           295.09 0.000E+00 %   1.700E-01 3.96E+01 1.93E+01 G  
                           242.00 0.000E+00 &   4.757E-01 6.78E+01 7.43E+00 GA 
 
TH-234   N   4.4054E+00                                      1.63E+12             
                            63.29 4.405E+00 @(  1.060E+00 1.06E+01 3.81E+00 G  
                            92.59 2.858E+00 -   5.907E-01 9.20E+00 5.58E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       2.8598E+00                                      5.84E+05             
                           185.99 2.860E+00 @(  1.077E+00 1.70E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.2129E-01
 NA-22   <    8.2273E-02
 K-40         2.4647E+00   1.5982E+01%               6.072E-01
 Sc-46   <    9.5456E-02
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 CR-51   <    3.3212E-01
 MN-54   <    5.1276E-02
 FE-59   <    1.4991E-01
 Co-56   <    1.2339E-01
 CO-57   <    2.3981E-02
 CO-58   <    3.2337E-02
 CO-60   <    1.1285E-01
 ZN-65   <    1.6361E-01
 NB-94   <    4.4168E-02
 ZR-95   <    4.5860E-02
 NB-95   <    8.4302E-02
 RU-103  <    3.2721E-02
 RH-106  <    2.6669E-01
 AG-108M <    3.5826E-02
 AG-110M <    8.2724E-02
 SN-113  <    5.6662E-02
 SB-124  <    2.4613E-02
 SB-125  <    1.3639E-01
 I-131   <    4.3896E-02
 BA-133  <    3.5137E-02
 CS-134  <    5.5791E-02
 CS-137  <    1.1373E-01
 CE-139  <    2.7171E-02
 Ba-140  <    1.6184E-01
 La-140  <    2.8820E-02
 CE-141  <    4.5038E-02
 CE-144  <    2.2127E-01
 PM-144  <    1.0728E-01
 EU-152  <    8.6889E-02
 EU-154  <    2.6354E-01
 EU-155  <    1.3781E-01
 HF-181  <    5.0453E-02
 Ta-182  <    2.9456E-01
 Hg-203  <    4.1066E-02
 TL-208       1.4770E-01   2.1645E+01%               6.183E-02
 pm-146  <    1.3332E-01
 y-88    <    1.1461E-01
 PB-210       7.2858E+00   7.7760E+00%               1.238E+00
 PB-212       1.4557E-01   2.1263E+01%               7.735E-02
 PB-214       1.0915E-01   2.9472E+01%               8.366E-02
 BI-207  <    5.8923E-02
 BI-212  <    1.1103E+00
 BI-214  <    1.8035E-01
 BI-210M <    6.0941E-02
 RA-224  <    9.2911E-01
 AC-228  <    3.8769E-01
 TH-227  <    1.5766E-01
 TH-229  <    3.5053E-01
 TH-234       4.4054E+00   1.0618E+01%               1.060E+00
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 PA-231  <    1.2063E+00
 PA-233  <    6.9446E-02
 PA-234  <    1.5593E-01
 PA-234M <    7.4028E+00
 Ra-226 #     2.8598E+00   1.6973E+01%               1.077E+00
 U-235   <    2.8961E-01
 AM-241  <    7.6658E-02
 Np-237  <    1.2080E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.742E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 5_20140111012_BGLong                                                          
Acquired: 1/11/2014 5:09:14 PM
Detector: Ge 5 SN/157
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.50      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:12:07 AMPage  1
 TestAmerica                     Spectrum name: 5_20140111012_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20140111012_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:09:14 PM
        Live time:              43200
        Real time:              43330
        Dead time:                  0.30 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:12:07 AMPage  2
 TestAmerica                     Spectrum name: 5_20140111012_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   17 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1431

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.64      395.   8.56   0.77  5.689E-02    46.54   4.250  3.791E+00 PB210 
    59.38      165.  19.10   0.85  7.399E-02    59.54  35.900  1.434E-01 AM241 
    63.32      416.   8.80   0.86  7.928E-02    63.29   3.810  3.194E+00 TH234 
    74.70      176.  16.14   0.81  9.463E-02
    77.14      140.  19.69   0.82  9.789E-02
    92.51      464.   7.21   0.83  1.129E-01    92.59   5.584  1.702E+00 TH234 
                                                93.35   5.561  1.708E+00 AC228 
   185.78      232.  18.85   1.07  9.606E-02   185.72  54.000  1.035E-01 U235  
                                               185.99   3.280  1.705E+00 Ra226 
   238.54      119.  28.30   0.72  8.325E-02   238.63  43.300  7.643E-02 PB212 
   295.10      159.  20.89   0.83  6.953E-02   295.09  19.300  2.749E-01 PB214 
   351.84      290.  11.82   1.46  5.576E-02   351.93  37.600  3.202E-01 PB214 
   609.43      260.  11.47   1.39  3.199E-02   609.31  46.090  4.082E-01 BI214 
                                               610.30   5.750  3.278E+00 RU103 
   661.81      136.  17.54   0.91  2.860E-02   661.66  85.210  1.292E-01 CS137 
  1119.45       90.  29.29   0.32  1.646E-02  1120.29  15.100  8.334E-01 BI214 
  1460.50       92.  16.91   0.75  1.300E-02  1460.83  10.670  1.536E+00 K40   
  1765.21       56.  20.46   0.56  1.105E-02  1764.49  15.400  7.571E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.65    74.76       373.       178. 1.885E+03   20.67   0.896  -      s 
   308.39    77.19       315.       126. 1.284E+03   25.40   0.571  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:12:07 AMPage  3
 TestAmerica                     Spectrum name: 5_20140111012_BGLong.An1         
                                                                                 

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.10    46.64       264.       395.     0.009     8.56   0.770 
 AM-241    237.11    59.38       276.       165.     0.004    19.10   0.850s
 TH-234    252.87    63.32       292.       416.     0.010     8.80   0.864s
 TH-234    369.94    92.56       432.       539.     0.012     8.83   1.100s
 Ra-226    742.74   185.69       355.       218.     0.005    17.53   1.065 
 PB-212    954.26   238.54       290.       119.     0.003    28.30   0.723s
 PB-214   1180.63   295.10       259.       159.     0.004    20.89   0.827 
 PB-214   1407.71   351.84       212.       290.     0.007    11.82   1.458s
 BI-214   2438.42   609.43       140.       260.     0.006    11.47   1.394s
 CS-137   2647.95   661.81       100.       136.     0.003    17.54   0.906s
 BI-214   4478.18  1119.45        88.        90.     0.002    29.29   0.318s
 K-40     5841.42  1460.50        25.        92.     0.002    16.91   0.745s
 BI-214   7058.96  1765.21        15.        56.     0.001    20.46   0.562s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5355E+00                                      4.66E+11             
                          1460.83 1.536E+00 ?(  4.341E-01 1.69E+01 1.07E+01 G  
 
CS-137   I   1.2916E-01                                      1.10E+04             
                           661.66 1.292E-01  (  4.683E-02 1.75E+01 8.52E+01 G  
 
PB-210   N   3.7907E+00                                      8.14E+03             
                            46.54 3.791E+00  (  7.526E-01 8.56E+00 4.25E+00 G  
 
PB-212   N   7.6434E-02                                      6.98E+02             
                           238.63 7.643E-02  (  5.271E-02 2.83E+01 4.33E+01 G  
                           300.03 0.000E+00     7.612E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   3.0479E-01                                      5.84E+05             
                           351.93 3.202E-01 @(  7.797E-02 1.18E+01 3.76E+01 G  
                           295.09 2.749E-01 ?(  1.340E-01 2.09E+01 1.93E+01 G  
                           242.00 0.000E+00 %   2.950E-01 3.69E+01 7.43E+00 GA 
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:12:07 AMPage  4
 TestAmerica                     Spectrum name: 5_20140111012_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   4.0815E-01                                      5.84E+05             
                           609.31 4.082E-01 *(  9.081E-02 1.15E+01 4.61E+01 G  
                          1120.29 8.334E-01 +   4.311E-01 2.93E+01 1.51E+01 G  
                          1764.49 7.571E-01 +   2.850E-01 2.05E+01 1.54E+01 G  
 
TH-234   N   3.1937E+00                                      1.63E+12             
                            63.29 3.194E+00 @(  6.319E-01 8.80E+00 3.81E+00 G  
                            92.59 1.979E+00 -   3.655E-01 8.83E+00 5.58E+00 G  
 
Ra-226       1.6025E+00                                      5.84E+05             
                           185.99 1.602E+00  (  6.653E-01 1.75E+01 3.28E+00 G  
 
AM-241   T   1.4339E-01                                      1.58E+05             
                            59.54 1.434E-01 @(  6.963E-02 1.91E+01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:12:07 AMPage  5
 TestAmerica                     Spectrum name: 5_20140111012_BGLong.An1         
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.9680E-01
 NA-22   <    2.2661E-02
 K-40   #     1.5355E+00   1.6909E+01%               4.341E-01
 Sc-46   <    4.8950E-02
 CR-51   <    1.7922E-01
 MN-54   <    4.9495E-02
 FE-59   <    6.6583E-02
 Co-56   <    5.9491E-02
 CO-57   <    1.6707E-02
 CO-58   <    4.1096E-02
 CO-60   <    6.2437E-02
 ZN-65   <    1.0560E-01
 NB-94   <    5.5194E-02
 ZR-95   <    4.4434E-02
 NB-95   <    3.6271E-02
 RU-103  <    3.9989E-02
 RH-106  <    4.8513E-01
 AG-108M <    2.9915E-02
 AG-110M <    3.7428E-02
 SN-113  <    4.6319E-02
 SB-124  <    3.3189E-02
 SB-125  <    1.0620E-01
 I-131   <    2.4831E-02
 BA-133  <    5.3928E-02
 CS-134  <    3.6888E-02
 CS-137       1.2916E-01   1.7545E+01%               4.683E-02
 CE-139  <    1.5917E-02
 Ba-140  <    1.3751E-01
 La-140  <    2.1565E-02
 CE-141  <    1.7531E-02
 CE-144  <    9.8141E-02
 PM-144  <    5.6108E-02
 EU-152  <    5.4091E-02
 EU-154  <    3.3008E-01
 EU-155  <    8.0748E-02
 HF-181  <    3.9614E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:12:07 AMPage  6
 TestAmerica                     Spectrum name: 5_20140111012_BGLong.An1         
                                                                                 
 Ta-182  <    1.4383E-01
 Hg-203  <    2.8828E-02
 TL-208  <    3.8640E-02
 pm-146  <    1.1572E-01
 y-88    <    6.0421E-02
 PB-210       3.7907E+00   8.5591E+00%               7.526E-01
 PB-212       7.6434E-02   2.8298E+01%               5.271E-02
 PB-214 #     3.0479E-01   1.1821E+01%               7.797E-02
 BI-207  <    3.6987E-02
 BI-212  <    5.3158E-01
 BI-214 #     4.0815E-01   1.1474E+01%               9.081E-02
 BI-210M <    3.9409E-02
 RA-224  <    5.7437E-01
 AC-228  <    7.1746E-02
 TH-227  <    1.3916E-01
 TH-229  <    2.2010E-01
 TH-234 #     3.1937E+00   8.7980E+00%               6.319E-01
 PA-231  <    7.7656E-01
 PA-233  <    8.1728E-02
 PA-234  <    8.6906E-02
 PA-234M <    7.2968E+00
 Ra-226       1.6025E+00   1.7530E+01%               6.653E-01
 U-235   <    1.6385E-01
 AM-241 #     1.4339E-01   1.9098E+01%               6.963E-02
 Np-237  <    1.4609E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.118E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140111012_BGLong                                                          
Acquired: 1/11/2014 5:09:51 PM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.30      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:20:12 AMPage  1
 TestAmerica                     Spectrum name: 7_20140111012_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140111012_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:09:51 PM
        Live time:              43200
        Real time:              43804
        Dead time:                  1.38 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:20:12 AMPage  2
 TestAmerica                     Spectrum name: 7_20140111012_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   18 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1451

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.54      387.  11.95   0.96  8.112E-02    46.54   4.250  2.598E+00 PB210 
    63.28      464.   8.16   0.89  1.228E-01    63.29   3.810  2.296E+00 TH234 
    74.98      115.  22.64   0.87  1.521E-01
    77.02       88.  29.25   0.87  1.572E-01
    84.45      115.  27.21   0.85  1.756E-01
    92.53      546.   7.50   1.20  1.861E-01    92.59   5.584  1.216E+00 TH234 
                                                93.35   5.561  1.219E+00 AC228 
   185.68      291.  11.39   0.93  1.633E-01   185.72  54.000  7.647E-02 U235  
                                               185.99   3.280  1.260E+00 Ra226 
   238.61      193.  16.65   0.77  1.417E-01   238.63  43.300  7.282E-02 PB212 
   583.25      126.  22.25   1.95  5.624E-02   583.02  84.500  6.137E-02 TL208 
   609.58      119.  20.26   1.18  5.309E-02   609.31  46.090  1.126E-01 BI214 
                                               610.30   5.750  9.044E-01 RU103 
  1461.17       92.  20.16   1.07  1.997E-02  1460.83  10.670  9.996E-01 K40   
  1763.62       34.  26.14   0.39  1.692E-02  1764.49  15.400  3.050E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.44    75.02       251.        99. 6.523E+02   24.71   0.867  -       D
   337.37    84.45       288.       115. 6.550E+02   27.21   0.854  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:20:12 AMPage  3
 TestAmerica                     Spectrum name: 7_20140111012_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.72    46.54       438.       387.     0.009    11.95   0.959s
 TH-234    252.70    63.28       292.       464.     0.011     8.16   0.890s
 TH-234    369.70    92.53       338.       546.     0.013     7.50   1.198s
 U-235     742.49   185.72       256.       287.     0.007     9.84   0.933D
 PB-212    954.06   238.61       240.       193.     0.004    16.65   0.766s
 TL-208   2332.72   583.25       132.       126.     0.003    22.25   1.947s
 BI-214   2438.02   609.58        99.       119.     0.003    20.26   1.180 
 K-40     5844.38  1461.17        36.        92.     0.002    20.16   1.070s
 BI-214   7054.10  1763.62         9.        34.     0.001    26.14   0.389s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   9.9964E-01                                      4.66E+11             
                          1460.83 9.996E-01  (  3.332E-01 2.02E+01 1.07E+01 G  
 
TL-208   N   6.1372E-02                                      6.98E+02             
                           583.02 6.137E-02  (  2.740E-02 2.23E+01 8.45E+01 G  
                           277.28 0.000E+00 &   2.235E-01 8.84E+01 6.31E+00 G  
                           860.56 0.000E+00 %   1.517E-01 2.47E+02 1.24E+01 G  
 
PB-210   N   2.5984E+00                                      8.14E+03             
                            46.54 2.598E+00 @(  6.730E-01 1.20E+01 4.25E+00 G  
 
PB-212   N   7.2816E-02                                      6.98E+02             
                           238.63 7.282E-02  (  2.826E-02 1.67E+01 4.33E+01 G  
                           300.03 0.000E+00     4.460E-02 0.00E+00 3.28E+00 GA 
 
BI-214   N   1.1257E-01                                      5.84E+05             
                           609.31 1.126E-01  (  4.643E-02 2.03E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   1.829E-01 3.29E+01 1.51E+01 G  
                          1764.49 3.050E-01 +   1.460E-01 2.61E+01 1.54E+01 G  
 
TH-234   N   2.2964E+00                                      1.63E+12             
                            63.29 2.296E+00 @(  4.070E-01 8.16E+00 3.81E+00 G  
                            92.59 1.216E+00 -   1.970E-01 7.50E+00 5.58E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:20:12 AMPage  4
 TestAmerica                     Spectrum name: 7_20140111012_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   7.5350E-02                                      2.57E+11             
                           185.72 7.535E-02 }   2.027E-02 9.84E+00 5.40E+01 GA 
                           143.79 0.000E+00 }   8.013E-02 3.24E+01 1.10E+01 G  
                           205.33 0.000E+00 }   2.041E-01 9.28E+01 5.01E+00 G  
                           163.38 0.000E+00     1.943E-02 0.00E+00 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:20:12 AMPage  5
 TestAmerica                     Spectrum name: 7_20140111012_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.5527E-01
 NA-22   <    1.3684E-02
 K-40   #     9.9964E-01   2.0160E+01%               3.332E-01
 Sc-46   <    1.6643E-02
 CR-51   <    5.8782E-02
 MN-54   <    3.3293E-02
 FE-59   <    4.7182E-02
 Co-56   <    2.2151E-02
 CO-57   <    8.5970E-03
 CO-58   <    1.0937E-02
 CO-60   <    2.3572E-02
 ZN-65   <    5.0648E-02
 NB-94   <    1.3156E-02
 ZR-95   <    2.1072E-02
 NB-95   <    2.1033E-02
 RU-103  <    1.9909E-02
 RH-106  <    2.2286E-01
 AG-108M <    2.0439E-02
 AG-110M <    4.2167E-02
 SN-113  <    3.0034E-02
 SB-124  <    3.2420E-02
 SB-125  <    6.2468E-02
 I-131   <    1.5834E-02
 BA-133  <    2.6093E-02
 CS-134  <    3.3964E-02
 CS-137  <    3.5347E-02
 CE-139  <    9.5747E-03
 Ba-140  <    5.6328E-02
 La-140  <    2.0721E-02
 CE-141  <    1.9708E-02
 CE-144  <    7.9020E-02
 PM-144  <    1.2631E-02
 EU-152  <    5.3330E-02
 EU-154  <    2.1082E-01
 EU-155  <    4.1981E-02
 HF-181  <    1.9635E-02
 Ta-182  <    6.8069E-02
 Hg-203  <    1.2448E-02
 TL-208       6.1372E-02   2.2251E+01%               2.740E-02
 pm-146  <    8.1366E-02
 y-88    <    3.2083E-02
 PB-210 #     2.5984E+00   1.1951E+01%               6.730E-01
 PB-212       7.2816E-02   1.6653E+01%               2.826E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:20:12 AMPage  6
 TestAmerica                     Spectrum name: 7_20140111012_BGLong.An1         
                                                                                 
 PB-214  <    4.7643E-02
 BI-207  <    2.5170E-02
 BI-212  <    2.9432E-01
 BI-214       1.1257E-01   2.0255E+01%               4.643E-02
 BI-210M <    1.1539E-02
 RA-224  <    3.0764E-01
 AC-228  <    1.3578E-01
 TH-227  <    5.4960E-02
 TH-229  <    1.1498E-01
 TH-234 #     2.2964E+00   8.1627E+00%               4.070E-01
 PA-231  <    3.7981E-01
 PA-233  <    1.7873E-02
 PA-234  <    5.9421E-02
 PA-234M <    4.6938E+00
 Ra-226  <    4.7565E-01
 U-235        7.5350E-02   9.8432E+00%               2.027E-02
 AM-241  <    3.9810E-02
 Np-237  <    7.9731E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  205.1 to  2000.1 keV)     6.217E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140111011_BGLong                                                          
Acquired: 1/11/2014 5:11:41 PM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.84      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:33 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_20140111011_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140111011_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:11:41 PM
        Live time:              43200
        Real time:              43260
        Dead time:                  0.14 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:33 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_20140111011_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1636

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
   294.86      116.  27.43   0.58  1.048E-01   295.09  19.300  1.333E-01 PB214 
   352.03      202.  18.66   0.40  8.637E-02   351.93  37.600  1.437E-01 PB214 
   583.12      116.  26.65   0.67  5.512E-02   583.02  84.500  5.765E-02 TL208 
   609.12      306.  14.96   1.01  5.260E-02   609.31  46.090  2.920E-01 BI214 
   834.59       83.  28.03   0.52  3.545E-02   834.85  99.980  5.442E-02 MN54  
  1120.62       85.  29.26   0.78  2.761E-02  1120.29  15.100  4.700E-01 BI214 
  1460.26      198.  10.93   0.82  2.339E-02  1460.83  10.670  1.836E+00 K40   
  1764.42       91.  14.97   0.89  2.159E-02  1764.49  15.400  6.334E-01 BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-214   1178.83   294.86       271.       116.     0.003    27.43   0.578s
 PB-214   1407.51   352.03       291.       202.     0.005    18.66   0.401s
 TL-208   2331.82   583.12       168.       116.     0.003    26.65   0.671s
 BI-214   2435.84   609.12       289.       306.     0.007    14.96   1.008s
 MN-54    3337.88   834.59        87.        83.     0.002    28.03   0.524s
 BI-214   4482.40  1120.62        93.        85.     0.002    29.26   0.779s
 K-40     5841.75  1460.26        45.       198.     0.005    10.93   0.823s
 BI-214   7059.36  1764.42        21.        91.     0.002    14.97   0.889s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:33 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_20140111011_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.8363E+00                                      4.66E+11             
                          1460.83 1.836E+00  (  3.150E-01 1.09E+01 1.07E+01 G  
 
MN-54    C   5.4421E-02                                      3.12E+02             
                           834.85 5.442E-02  (  3.010E-02 2.80E+01 1.00E+02 G  
 
TL-208   N   5.7650E-02                                      6.98E+02             
                           583.02 5.765E-02  (  3.136E-02 2.67E+01 8.45E+01 G  
                           277.28 0.000E+00     2.449E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     4.081E-02 0.00E+00 1.24E+01 G  
 
PB-214   N   1.4016E-01                                      5.84E+05             
                           351.93 1.437E-01  (  5.861E-02 1.87E+01 3.76E+01 G  
                           295.09 1.333E-01  (  9.094E-02 2.74E+01 1.93E+01 G  
                           242.00 0.000E+00 %   1.772E-01 4.83E+01 7.43E+00 GA 
 
BI-214   N   2.9197E-01                                      5.84E+05             
                           609.31 2.920E-01  (  7.830E-02 1.50E+01 4.61E+01 G  
                          1120.29 4.700E-01 +   2.650E-01 2.93E+01 1.51E+01 G  
                          1764.49 6.334E-01 +   1.675E-01 1.50E+01 1.54E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:33 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_20140111011_BGLong.An1         
                                                                                 
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.4827E-01
 NA-22   <    3.4373E-02
 K-40         1.8363E+00   1.0926E+01%               3.150E-01
 Sc-46   <    1.3284E-02
 CR-51   <    1.5967E-01
 MN-54        5.4421E-02   2.8029E+01%               3.010E-02
 FE-59   <    4.8261E-02
 Co-56   <    2.6362E-02
 CO-57   <    7.2133E-03
 CO-58   <    2.8628E-02
 CO-60   <    3.2230E-02
 ZN-65   <    8.1476E-02
 NB-94   <    2.8570E-02
 ZR-95   <    2.7512E-02
 NB-95   <    1.1959E-02
 RU-103  <    2.5979E-02
 RH-106  <    2.1844E-01
 AG-108M <    3.1862E-02
 AG-110M <    4.4209E-02
 SN-113  <    3.1448E-02
 SB-124  <    2.5080E-02
 SB-125  <    4.4277E-02
 I-131   <    2.6531E-02
 BA-133  <    3.1353E-02
 CS-134  <    1.3000E-02
 CS-137  <    1.2851E-02
 CE-139  <    1.6120E-02
 Ba-140  <    8.9334E-02
 La-140  <    2.7937E-02
 CE-141  <    1.3573E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:33 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_20140111011_BGLong.An1         
                                                                                 
 CE-144  <    5.4390E-02
 PM-144  <    3.4802E-02
 EU-152  <    3.9024E-02
 EU-154  <    3.9490E-01
 EU-155  <    4.8444E-02
 HF-181  <    1.6517E-02
 Ta-182  <    9.9544E-02
 Hg-203  <    1.0499E-02
 TL-208       5.7650E-02   2.6655E+01%               3.136E-02
 pm-146  <    3.6824E-02
 y-88    <    2.7843E-02
 PB-210  <    7.7569E-01
 PB-212  <    4.3910E-02
 PB-214       1.4016E-01   1.6588E+01%               5.861E-02
 BI-207  <    3.3524E-02
 BI-212  <    3.4352E-01
 BI-214       2.9197E-01   1.4956E+01%               7.830E-02
 BI-210M <    2.8825E-02
 RA-224  <    3.8887E-01
 AC-228  <    1.7583E-01
 TH-227  <    1.5266E-01
 TH-229  <    3.9066E-01
 TH-234  <    4.1613E-01
 PA-231  <    3.0026E-01
 PA-233  <    4.3918E-02
 PA-234  <    7.4788E-02
 PA-234M <    4.9866E+00
 Ra-226  <    5.3289E-01
 U-235   <    1.3995E-01
 AM-241  <    6.3921E-02
 Np-237  <    1.0514E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.380E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140111006_BGLong                                                         
Acquired: 1/11/2014 5:12:07 PM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.26      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:05 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_20140111006_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_20140111006_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:12:07 PM
        Live time:              43200
        Real time:              43281
        Dead time:                  0.19 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:12 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:05 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_20140111006_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2137

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.44      760.   8.33   0.96  6.238E-02    46.54   4.250  6.617E+00 PB210 
    53.19      764.   9.51   1.43  7.131E-02
    63.18      647.   8.48   0.94  8.453E-02    63.29   3.810  4.643E+00 TH234 
    77.10      141.  26.23   0.97  1.029E-01
    92.57     1010.   6.55   1.17  1.178E-01    92.59   5.584  3.553E+00 TH234 
                                                93.35   5.561  3.565E+00 AC228 
   185.60      553.   8.93   1.00  1.025E-01   185.72  54.000  2.314E-01 U235  
                                               185.99   3.280  3.811E+00 Ra226 
   238.47      325.  10.11   1.02  9.003E-02   238.63  43.300  1.933E-01 PB212 
   294.93      138.  23.87   0.54  7.665E-02   295.09  19.300  2.161E-01 PB214 
   351.75      268.  14.64   1.22  6.318E-02   351.93  37.600  2.613E-01 PB214 
   510.92     1275.   4.83   2.64  4.529E-02   511.86  20.000  3.263E+00 RH106 
   583.26      133.  16.87   1.40  4.019E-02   583.02  84.500  9.066E-02 TL208 
   609.17      244.  17.36   1.70  3.833E-02   609.31  46.090  3.197E-01 BI214 
                                               610.30   5.750  2.567E+00 RU103 
   860.35       81.  29.58   0.31  2.636E-02
  1000.80      111.  27.35   0.55  2.286E-02  1001.00   0.837  1.343E+01 PA234M
  1119.39      105.  23.57   0.42  2.061E-02  1120.29  15.100  7.810E-01 BI214 
                                              1120.55  99.987  1.180E-01 Sc46  
  1460.55       98.  19.05   1.74  1.673E-02  1460.83  10.670  1.278E+00 K40   
  1764.65      106.  17.99   1.35  1.432E-02  1764.49  15.400  1.109E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.50    53.19      1292.       764. 1.072E+04    9.51   1.433  -      s 
   308.11    77.10       460.       141. 1.370E+03   26.23   0.967  -        
  2042.88   510.92       408.      1275. 2.815E+04    4.83   2.644  -      sM
  3440.56   860.35        96.        81. 3.079E+03   29.58   0.307  -      sM
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.49    46.44       928.       760.     0.018     8.33   0.961s
 TH-234    252.45    63.18       675.       647.     0.015     8.48   0.944s
 TH-234    369.94    92.57       843.      1010.     0.023     6.55   1.173s
 Ra-226    741.92   185.60       515.       553.     0.013     8.93   1.001 
 PB-212    953.13   238.42       370.       334.     0.008    11.64   1.176 
 PB-214   1179.10   294.93       299.       138.     0.003    23.87   0.540s
 PB-214   1406.33   351.75       318.       268.     0.006    14.64   1.223 
 TL-208   2332.21   583.26       117.       133.     0.003    16.87   1.402 
 BI-214   2435.87   609.17       300.       244.     0.006    17.36   1.702s
 PA-234M  4002.43  1000.80       128.       111.     0.003    27.35   0.552s
 BI-214   4476.90  1119.39        87.       105.     0.002    23.57   0.422s
 K-40     5842.03  1460.55        44.        98.     0.002    19.05   1.745s
 BI-214   7059.11  1764.65        33.       106.     0.002    17.99   1.353s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.2775E+00                                      4.66E+11             
                          1460.83 1.278E+00  (  4.338E-01 1.91E+01 1.07E+01 G  
 
TL-208   N   9.0656E-02                                      6.98E+02             
                           583.02 9.066E-02  (  3.621E-02 1.69E+01 8.45E+01 G  
                           277.28 0.000E+00 &   3.285E-01 5.27E+02 6.31E+00 G  
                           860.56 0.000E+00     5.212E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   6.6173E+00                                      8.14E+03             
                            46.54 6.617E+00  (  1.260E+00 8.33E+00 4.25E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.9813E-01                                      6.98E+02             
                           238.63 1.981E-01  (  5.490E-02 1.16E+01 4.33E+01 G  
                           300.03 0.000E+00     6.895E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   2.4596E-01                                      5.84E+05             
                           351.93 2.613E-01  (  8.367E-02 1.46E+01 3.76E+01 G  
                           295.09 2.161E-01  (  1.304E-01 2.39E+01 1.93E+01 G  
                           242.00 0.000E+00 %   3.356E-01 4.73E+01 7.43E+00 GA 
 
BI-214   N   3.1971E-01                                      5.84E+05             
                           609.31 3.197E-01 *(  1.093E-01 1.74E+01 4.61E+01 G  
                          1120.29 7.810E-01 +   3.435E-01 2.36E+01 1.51E+01 G  
                          1764.49 1.109E+00 +   3.109E-01 1.80E+01 1.54E+01 G  
 
TH-234   N   4.6428E+00                                      1.63E+12             
                            63.29 4.643E+00  (  8.882E-01 8.48E+00 3.81E+00 G  
                            92.59 3.553E+00 -   4.855E-01 6.55E+00 5.58E+00 G  
 
PA-234M  N   1.3431E+01                                      1.63E+12             
                          1001.00 1.343E+01  (  6.707E+00 2.74E+01 8.37E-01 G  
                           766.41 0.000E+00 %   1.181E+01 4.37E+01 2.94E-01 G  
 
Ra-226       3.8115E+00                                      5.84E+05             
                           185.99 3.811E+00  (  7.469E-01 8.93E+00 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.2227E-01
 NA-22   <    3.8555E-02
 K-40   #     1.2775E+00   1.9054E+01%               4.338E-01
 Sc-46   <    6.4782E-02
 CR-51   <    2.4825E-01
 MN-54   <    3.2508E-02
 FE-59   <    3.6771E-02
 Co-56   <    4.9421E-02
 CO-57   <    2.1868E-02
 CO-58   <    2.6650E-02
 CO-60   <    4.7797E-02
 ZN-65   <    7.0308E-02
 NB-94   <    3.7679E-02
 ZR-95   <    3.4044E-02
 NB-95   <    4.1967E-02
 RU-103  <    2.6620E-02
 RH-106  <    4.8564E-01
 AG-108M <    3.5094E-02
 AG-110M <    5.3426E-02
 SN-113  <    3.6049E-02
 SB-124  <    3.8432E-02
 SB-125  <    4.3156E-02
 I-131   <    4.2970E-02
 BA-133  <    4.9239E-02
 CS-134  <    3.1232E-02
 CS-137  <    6.5763E-02
 CE-139  <    2.7322E-02
 Ba-140  <    1.2249E-01
 La-140  <    2.3313E-02
 CE-141  <    3.2002E-02
 CE-144  <    1.9408E-01
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 PM-144  <    5.6866E-02
 EU-152  <    8.7257E-02
 EU-154  <    2.3508E-01
 EU-155  <    4.8101E-02
 HF-181  <    2.2449E-02
 Ta-182  <    1.1487E-01
 Hg-203  <    3.7726E-02
 TL-208       9.0656E-02   1.6871E+01%               3.621E-02
 pm-146  <    1.4779E-01
 y-88    <    1.9440E-02
 PB-210 #     6.6173E+00   8.3332E+00%               1.260E+00
 PB-212       1.9813E-01   1.1639E+01%               5.490E-02
 PB-214       2.4596E-01   1.4001E+01%               8.367E-02
 BI-207  <    3.4641E-02
 BI-212  <    6.5303E-01
 BI-214       3.1971E-01   1.7359E+01%               1.093E-01
 BI-210M <    4.4561E-02
 RA-224  <    6.6236E-01
 AC-228  <    2.0286E-01
 TH-227  <    1.4454E-01
 TH-229  <    4.3665E-01
 TH-234 #     4.6428E+00   8.4790E+00%               8.882E-01
 PA-231  <    6.5238E-01
 PA-233  <    6.1494E-02
 PA-234  <    6.1357E-02
 PA-234M      1.3431E+01   2.7350E+01%               6.707E+00
 Ra-226       3.8115E+00   8.9279E+00%               7.469E-01
 U-235   <    1.8482E-01
 AM-241  <    4.6478E-02
 Np-237  <    1.8074E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.063E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 11_20140111013_BGLong                                                         
Acquired: 1/11/2014 5:12:32 PM
Detector: Ge11 S/N09363993
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.13      2.00      2.04      2.13      2.21      2.25    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_20140111013_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:12:32 PM
        Live time:              43200
        Real time:              43351
        Dead time:                  0.35 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_QC.Clb
      11_QC-G_092511                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2011 1:15:19 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0833

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    39.77      141.  27.56   0.79  5.500E-02
    46.60      635.   9.22   0.83  6.410E-02    46.54   4.250  5.402E+00 PB210 
    63.33      462.  10.36   0.77  8.640E-02    63.29   3.810  3.254E+00 TH234 
    72.66      186.  20.17   0.92  9.884E-02
    74.99      462.   9.11   0.93  1.020E-01
    77.26      224.  15.17   0.93  1.050E-01
    84.74      271.  13.53   0.94  1.148E-01
    87.41      176.  18.75   0.94  1.184E-01    86.54  30.700  1.133E-01 EU155 
    92.66      727.   7.20   1.18  1.199E-01    92.59   5.584  2.513E+00 TH234 
   143.74      152.  27.75   0.98  1.170E-01   143.79  10.960  2.744E-01 U235  
   185.89      345.  12.15   0.95  1.054E-01   185.72  54.000  1.401E-01 U235  
                                               185.99   3.280  2.308E+00 Ra226 
   238.62      354.  12.70   1.16  9.260E-02   238.63  43.300  2.042E-01 PB212 
   295.13      212.  13.76   1.13  7.887E-02   295.09  19.300  3.222E-01 PB214 
   351.81      273.  12.51   1.50  6.508E-02   351.93  37.600  2.584E-01 PB214 
   511.11      889.   5.09   1.32  4.678E-02   511.86  20.000  2.202E+00 RH106 
   583.34      143.  23.07   1.27  4.159E-02   583.02  84.500  9.419E-02 TL208 
   609.50      300.  14.15   1.22  3.968E-02   609.31  46.090  3.800E-01 BI214 
                                               610.30   5.750  3.051E+00 RU103 
  1119.49      149.  17.32   0.77  2.118E-02  1120.29  15.100  1.081E+00 BI214 
  1238.31       76.  29.28   0.38  1.935E-02  1238.28  66.070  1.382E-01 Co56  
  1460.94      237.   9.07   1.81  1.711E-02  1460.83  10.670  3.009E+00 K40   
  1764.38      103.  14.79   1.58  1.467E-02  1764.49  15.400  1.057E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   158.77    39.77       482.       141. 2.561E+03   27.56   0.787  -        
   299.55    74.99       637.       407. 3.990E+03   10.08   0.927  -       D
   308.61    77.25       483.       206. 1.966E+03   16.59   0.929  -       D
   338.12    84.64       638.       296. 2.574E+03   17.01   1.502  -      sM
   348.77    87.30       436.       164. 1.383E+03   22.86   0.765  -       M
  2043.27   511.08       429.      1307. 2.795E+04    4.81   2.240  -      s 
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  4952.71  1238.31        75.        76. 3.945E+03   29.28   0.382  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.07    46.60       699.       635.     0.015     9.22   0.829s
 TH-234    252.93    63.33       578.       462.     0.011    10.36   0.768 
 TH-234    370.18    92.66       575.       727.     0.017     7.20   1.177s
 U-235     574.39   143.74       465.       152.     0.004    27.75   0.981s
 U-235     742.24   185.72       484.       350.     0.008     9.10   1.029D
 PB-212    953.74   238.62       453.       354.     0.008    12.70   1.164 
 PB-214   1179.55   295.09       344.       199.     0.005    19.20   0.911 
 PB-214   1406.34   351.81       255.       273.     0.006    12.51   1.496s
 TL-208   2332.26   583.34       210.       143.     0.003    23.07   1.273 
 BI-214   2436.88   609.50       292.       300.     0.007    14.15   1.215s
 BI-214   4477.19  1119.49        76.       149.     0.003    17.32   0.773s
 K-40     5843.77  1460.94        39.       237.     0.005     9.07   1.807 
 BI-214   7058.61  1764.38        27.       103.     0.002    14.79   1.578s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   3.0091E+00                                      4.66E+11             
                          1460.83 3.009E+00  (  4.018E-01 9.07E+00 1.07E+01 G  
 
TL-208   N   9.4190E-02                                      6.98E+02             
                           583.02 9.419E-02  (  4.626E-02 2.31E+01 8.45E+01 G  
                           277.28 0.000E+00 %   2.876E-01 9.56E+01 6.31E+00 G  
                           860.56 0.000E+00     5.093E-02 0.00E+00 1.24E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   5.4024E+00                                      8.14E+03             
                            46.54 5.402E+00 @(  1.071E+00 9.22E+00 4.25E+00 G  
 
PB-212   N   2.0419E-01                                      6.98E+02             
                           238.63 2.042E-01  (  5.885E-02 1.27E+01 4.33E+01 G  
                           300.03 0.000E+00     6.697E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   2.7339E-01                                      5.84E+05             
                           351.93 2.584E-01  (  7.299E-02 1.25E+01 3.76E+01 G  
                           295.09 3.026E-01  (  1.356E-01 1.92E+01 1.93E+01 G  
                           242.00 0.000E+00 %   3.380E-01 3.26E+01 7.43E+00 GA 
 
BI-214   N   3.7999E-01                                      5.84E+05             
                           609.31 3.800E-01  (  1.041E-01 1.42E+01 4.61E+01 G  
                          1120.29 1.081E+00 +   3.136E-01 1.73E+01 1.51E+01 G  
                          1764.49 1.057E+00 +   2.752E-01 1.48E+01 1.54E+01 G  
 
TH-234   N   3.2541E+00                                      1.63E+12             
                            63.29 3.254E+00  (  8.077E-01 1.04E+01 3.81E+00 G  
                            92.59 2.513E+00 -   3.957E-01 7.20E+00 5.58E+00 G  
 
U-235    N   2.7437E-01                                      2.57E+11             
                           185.72 1.421E-01 }   4.276E-02 9.10E+00 5.40E+01 GA 
                           143.79 2.744E-01 *(  1.863E-01 2.78E+01 1.10E+01 G  
                           205.33 0.000E+00     3.382E-02 0.00E+00 5.01E+00 G  
                           163.38 0.000E+00     3.024E-02 0.00E+00 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:11 AMPage  5
 TestAmerica, Inc                Spectrum name: 11_20140111013_BGLong.An1        
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.4039E-01
 NA-22   <    2.8236E-02
 K-40         3.0091E+00   9.0652E+00%               4.018E-01
 Sc-46   <    4.0950E-02
 CR-51   <    2.2265E-01
 MN-54   <    4.1722E-02
 FE-59   <    6.5880E-02
 Co-56   <    6.3509E-02
 CO-57   <    1.5643E-02
 CO-58   <    4.4654E-02
 CO-60   <    6.2323E-02
 ZN-65   <    4.3369E-02
 NB-94   <    3.6098E-02
 ZR-95   <    7.1057E-02
 NB-95   <    4.0394E-02
 RU-103  <    2.0192E-02
 RH-106  <    3.1794E-01
 AG-108M <    3.3378E-02
 AG-110M <    8.0259E-02
 SN-113  <    4.7824E-02
 SB-124  <    5.3730E-02
 SB-125  <    4.7140E-02
 I-131   <    3.9926E-02
 BA-133  <    5.7260E-02
 CS-134  <    3.8437E-02
 CS-137  <    3.9179E-02
 CE-139  <    2.4948E-02
 Ba-140  <    1.6120E-01
 La-140  <    4.2762E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:11 AMPage  6
 TestAmerica, Inc                Spectrum name: 11_20140111013_BGLong.An1        
                                                                                 
 CE-141  <    3.0123E-02
 CE-144  <    1.5068E-01
 PM-144  <    3.4501E-02
 EU-152  <    1.0891E-01
 EU-154  <    4.4058E-01
 EU-155  <    7.5682E-02
 HF-181  <    4.9163E-02
 Ta-182  <    1.2078E-01
 Hg-203  <    2.8422E-02
 TL-208       9.4190E-02   2.3066E+01%               4.626E-02
 pm-146  <    8.3009E-02
 y-88    <    4.1815E-02
 PB-210 #     5.4024E+00   9.2244E+00%               1.071E+00
 PB-212       2.0419E-01   1.2695E+01%               5.885E-02
 PB-214       2.7339E-01   1.1458E+01%               7.299E-02
 BI-207  <    4.2846E-02
 BI-212  <    5.0770E-01
 BI-214       3.7999E-01   1.4155E+01%               1.041E-01
 BI-210M <    4.8200E-02
 RA-224  <    6.7188E-01
 AC-228  <    1.9416E-01
 TH-227  <    1.4561E-01
 TH-229  <    4.1410E-01
 TH-234       3.2541E+00   1.0357E+01%               8.077E-01
 PA-231  <    8.1982E-01
 PA-233  <    7.2905E-02
 PA-234  <    1.1480E-01
 PA-234M <    7.8399E+00
 Ra-226  <    7.4210E-01
 U-235        2.7437E-01   2.7753E+01%               1.863E-01
 AM-241  <    8.4075E-02
 Np-237  <    2.0113E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  205.2 to  1999.5 keV)     1.289E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 12_20140111013_BGLong                                                         
Acquired: 1/11/2014 5:13:06 PM
Detector: Ge12 S/N10034336
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.16      1.95      2.02      2.15      2.29      2.36    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:51 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_20140111013_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_20140111013_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:13:06 PM
        Live time:              43200
        Real time:              43290
        Dead time:                  0.21 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_QC-H_83725-334_060211                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 6:41:14 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:51 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_20140111013_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2055

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.66      826.   7.39   1.18  6.314E-02    46.54   4.250  7.140E+00 PB210 
    63.28      532.  12.37   1.25  8.567E-02    63.29   3.810  3.773E+00 TH234 
    74.91      234.  18.55   1.10  1.014E-01
    92.80      697.   8.64   1.31  1.199E-01    92.59   5.584  2.411E+00 TH234 
                                                93.35   5.561  2.419E+00 AC228 
   185.85      422.  14.23   1.18  1.067E-01   185.72  54.000  1.693E-01 U235  
                                               185.99   3.280  2.789E+00 Ra226 
   238.58      417.  12.53   1.03  9.395E-02   238.63  43.300  2.372E-01 PB212 
   295.28      221.  18.84   1.14  8.022E-02   295.09  19.300  3.302E-01 PB214 
   351.75      296.  15.01   1.21  6.655E-02   351.93  37.600  2.745E-01 PB214 
   510.98     1332.   4.57   2.27  4.820E-02   511.86  20.000  3.203E+00 RH106 
   583.21      145.  18.74   1.40  4.296E-02   583.02  84.500  9.268E-02 TL208 
   609.21      292.  17.16   1.30  4.105E-02   609.31  46.090  3.573E-01 BI214 
                                               610.30   5.750  2.869E+00 RU103 
   765.67       67.  27.77   1.40  3.222E-02   766.41   0.294  1.646E+01 PA234M
   911.30      112.  24.67   0.60  2.567E-02   911.16  29.000  3.472E-01 AC228 
  1001.31      110.  24.35   1.46  2.403E-02  1001.00   0.837  1.264E+01 PA234M
  1121.25      145.  17.11   1.58  2.185E-02  1120.29  15.100  1.020E+00 BI214 
                                              1120.55  99.987  1.540E-01 Sc46  
                                              1121.30  34.900  4.416E-01 Ta182 
  1461.03      140.  15.80   0.57  1.768E-02  1460.83  10.670  1.720E+00 K40   
  1764.30      114.  17.67   0.70  1.522E-02  1764.49  15.400  1.128E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.19    74.91       581.       234. 2.305E+03   18.55   1.103  -      s 
  2042.52   510.98       395.      1332. 2.764E+04    4.57   2.267  -      sM
  3643.76   911.30       121.       112. 4.350E+03   24.67   0.597  -      s 
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:51 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_20140111013_BGLong.An1        
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.28    46.66       756.       826.     0.019     7.39   1.179s
 TH-234    252.71    63.28       912.       532.     0.012    12.37   1.246s
 TH-234    370.67    92.80       765.       697.     0.016     8.64   1.312s
 Ra-226    742.63   185.85       733.       422.     0.010    14.23   1.177s
 PB-212    953.38   238.58       554.       417.     0.010    12.53   1.027s
 PB-214   1180.05   295.28       378.       221.     0.005    18.84   1.142s
 PB-214   1405.83   351.75       374.       296.     0.007    15.01   1.214 
 TL-208   2331.36   583.21       163.       145.     0.003    18.74   1.400 
 BI-214   2435.36   609.21       370.       292.     0.007    17.16   1.303s
 PA-234M  3061.16   765.67        74.        67.     0.002    27.77   1.395 
 PA-234M  4003.89  1001.31        98.       110.     0.003    24.35   1.463s
 BI-214   4483.88  1121.25        75.       145.     0.003    17.11   1.583 
 K-40     5843.93  1461.03        57.       140.     0.003    15.80   0.571s
 BI-214   7058.39  1764.30        36.       114.     0.003    17.67   0.704s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.7203E+00                                      4.66E+11             
                          1460.83 1.720E+00  (  4.644E-01 1.58E+01 1.07E+01 G  
 
TL-208   N   9.2684E-02                                      6.98E+02             
                           583.02 9.268E-02  (  3.963E-02 1.87E+01 8.45E+01 G  
                           277.28 0.000E+00     3.197E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     4.958E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   7.1397E+00                                      8.14E+03             
                            46.54 7.140E+00 *(  1.132E+00 7.39E+00 4.25E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:51 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_20140111013_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.3722E-01                                      6.98E+02             
                           238.63 2.372E-01 *(  6.397E-02 1.25E+01 4.33E+01 G  
                           300.03 0.000E+00     6.578E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   2.9338E-01                                      5.84E+05             
                           351.93 2.745E-01  (  8.599E-02 1.50E+01 3.76E+01 G  
                           295.09 3.302E-01 *(  1.394E-01 1.88E+01 1.93E+01 G  
                           242.00 0.000E+00 %   3.065E-01 3.12E+01 7.43E+00 GA 
 
BI-214   N   3.5732E-01                                      5.84E+05             
                           609.31 3.573E-01 *(  1.130E-01 1.72E+01 4.61E+01 G  
                          1120.29 1.020E+00 &   3.015E-01 1.71E+01 1.51E+01 G  
                          1764.49 1.128E+00 +   3.023E-01 1.77E+01 1.54E+01 G  
 
TH-234   N   3.7726E+00                                      1.63E+12             
                            63.29 3.773E+00 *(  1.017E+00 1.24E+01 3.81E+00 G  
                            92.59 2.411E+00 -   4.553E-01 8.64E+00 5.58E+00 G  
 
PA-234M  N   1.3632E+01                                      1.63E+12             
                          1001.00 1.264E+01  (  5.626E+00 2.43E+01 8.37E-01 G  
                           766.41 1.646E+01  (  1.044E+01 2.78E+01 2.94E-01 G  
 
Ra-226       2.7894E+00                                      5.84E+05             
                           185.99 2.789E+00 *(  8.527E-01 1.42E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:14:51 AMPage  5
 TestAmerica, Inc                Spectrum name: 12_20140111013_BGLong.An1        
                                                                                 
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.1218E-01
 NA-22   <    3.0331E-02
 K-40         1.7203E+00   1.5803E+01%               4.644E-01
 Sc-46   <    1.8251E-02
 CR-51   <    2.1234E-01
 MN-54   <    3.1524E-02
 FE-59   <    4.9613E-02
 Co-56   <    1.9229E-02
 CO-57   <    1.9530E-02
 CO-58   <    3.2034E-02
 CO-60   <    3.4930E-02
 ZN-65   <    7.9666E-02
 NB-94   <    4.0204E-02
 ZR-95   <    2.6999E-02
 NB-95   <    4.1755E-02
 RU-103  <    3.6513E-02
 RH-106  <    2.4386E-01
 AG-108M <    3.7359E-02
 AG-110M <    5.1334E-02
 SN-113  <    4.2353E-02
 SB-124  <    3.6514E-02
 SB-125  <    7.0412E-02
 I-131   <    2.7851E-02
 BA-133  <    2.6574E-02
 CS-134  <    1.8231E-02
 CS-137  <    5.0658E-02
 CE-139  <    2.6318E-02
 Ba-140  <    1.3160E-01
 La-140  <    3.7376E-02
 CE-141  <    2.5101E-02
 CE-144  <    2.2085E-01
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 TestAmerica, Inc                Spectrum name: 12_20140111013_BGLong.An1        
                                                                                 
 PM-144  <    4.0899E-02
 EU-152  <    8.4458E-02
 EU-154  <    3.9015E-01
 EU-155  <    4.6544E-02
 HF-181  <    1.5644E-02
 Ta-182  <    2.1824E-01
 Hg-203  <    2.8544E-02
 TL-208       9.2684E-02   1.8740E+01%               3.963E-02
 pm-146  <    1.3402E-01
 y-88    <    4.8107E-02
 PB-210 #     7.1397E+00   7.3938E+00%               1.132E+00
 PB-212 #     2.3722E-01   1.2525E+01%               6.397E-02
 PB-214       2.9338E-01   1.2044E+01%               8.599E-02
 BI-207  <    3.7567E-02
 BI-212  <    5.4099E-01
 BI-214       3.5732E-01   1.7164E+01%               1.130E-01
 BI-210M <    4.8166E-02
 RA-224  <    6.4518E-01
 AC-228  <    2.2958E-01
 TH-227  <    1.6411E-01
 TH-229  <    4.7706E-01
 TH-234 #     3.7726E+00   1.2372E+01%               1.017E+00
 PA-231  <    8.2394E-01
 PA-233  <    3.2503E-02
 PA-234  <    5.6814E-02
 PA-234M      1.3632E+01   1.8468E+01%               5.626E+00
 Ra-226 #     2.7894E+00   1.4228E+01%               8.527E-01
 U-235   <    2.0005E-01
 AM-241  <    9.0317E-02
 Np-237  <    8.3314E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     3.003E+01  DPS           

Page 1106 of 1127



                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 14_20140111013_BGLong                                                         
Acquired: 1/11/2014 5:11:27 PM
Detector: Ge14 SN/11080670
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.91      1.75      1.80      1.88      2.01      2.06    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry

Page 1107 of 1127



      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:28 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_20140111013_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_20140111013_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:11:27 PM
        Live time:              43200
        Real time:              43434
        Dead time:                  0.54 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:09 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:28 AMPage  2
 TestAmerica, Inc.               Spectrum name: 14_20140111013_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1884

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.65      532.  10.07   0.89  6.137E-02    46.54   4.250  4.731E+00 PB210 
    63.35      405.  10.74   0.77  8.545E-02    63.29   3.810  2.882E+00 TH234 
    74.84      174.  19.85   0.78  1.021E-01
    77.16      165.  21.26   0.78  1.055E-01
    92.53      461.   8.64   0.80  1.215E-01    92.59   5.584  1.573E+00 TH234 
                                                93.35   5.561  1.579E+00 AC228 
   185.71      312.  15.12   1.09  1.072E-01   185.72  54.000  1.249E-01 U235  
                                               185.99   3.280  2.058E+00 Ra226 
   238.61      259.  12.42   1.04  9.390E-02   238.63  43.300  1.474E-01 PB212 
   295.36      141.  26.32   1.45  7.973E-02   295.09  19.300  2.121E-01 PB214 
   352.01      196.  14.55   1.00  6.544E-02   351.93  37.600  1.848E-01 PB214 
   511.11      968.   5.39   1.99  4.539E-02   511.86  20.000  2.473E+00 RH106 
   583.39      106.  25.07   0.91  3.931E-02   583.02  84.500  7.388E-02 TL208 
   609.53      197.  20.09   0.93  3.706E-02   609.31  46.090  2.673E-01 BI214 
                                               610.30   5.750  2.147E+00 RU103 
  1120.66       85.  25.18   1.00  1.998E-02  1120.29  15.100  6.496E-01 BI214 
                                              1120.55  99.987  9.814E-02 Sc46  
  1461.63      103.  17.18   0.41  1.557E-02  1460.83  10.670  1.435E+00 K40   
  1764.67       78.  16.62   1.71  1.327E-02  1764.49  15.400  8.836E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.08    74.92       506.       196. 1.919E+03   20.60   0.493  -      s 
   308.35    77.24       460.       216. 2.048E+03   18.50   0.868  -        
  2043.53   511.11       320.       968. 2.134E+04    5.39   1.993  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:28 AMPage  3
 TestAmerica, Inc.               Spectrum name: 14_20140111013_BGLong.An1        
                                                                                 

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.02    46.65       637.       532.     0.012    10.07   0.886 
 TH-234    252.78    63.35       496.       405.     0.009    10.74   0.770 
 TH-234    369.67    92.58       678.       560.     0.013     9.68   1.067s
 Ra-226    742.10   185.71       523.       312.     0.007    15.12   1.086s
 PB-212    953.67   238.61       273.       259.     0.006    12.42   1.036 
 PB-214   1180.60   295.36       309.       141.     0.003    26.32   1.455s
 PB-214   1407.20   352.01       178.       196.     0.005    14.55   1.003s
 TL-208   2332.67   583.39       150.       106.     0.002    25.07   0.906s
 BI-214   2437.23   609.53       243.       197.     0.005    20.09   0.926s
 BI-214   4482.18  1120.66        69.        85.     0.002    25.18   1.000s
 K-40     5846.76  1461.63        35.       103.     0.002    17.18   0.407s
 BI-214   7059.76  1764.67        15.        78.     0.002    16.62   1.706s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.4348E+00                                      4.66E+11             
                          1460.83 1.435E+00  (  4.218E-01 1.72E+01 1.07E+01 G  
 
TL-208   N   7.3877E-02                                      6.98E+02             
                           583.02 7.388E-02  (  4.167E-02 2.51E+01 8.45E+01 G  
                           277.28 0.000E+00     3.211E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     5.170E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   4.7308E+00                                      8.14E+03             
                            46.54 4.731E+00  (  1.071E+00 1.01E+01 4.25E+00 G  
 
PB-212   N   1.4737E-01                                      6.98E+02             
                           238.63 1.474E-01  (  4.540E-02 1.24E+01 4.33E+01 G  
                           300.03 0.000E+00     6.627E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.9406E-01                                      5.84E+05             
                           351.93 1.848E-01  (  6.093E-02 1.46E+01 3.76E+01 G  
                           295.09 2.121E-01 *(  1.273E-01 2.63E+01 1.93E+01 G  
                           242.00 0.000E+00 %   3.039E-01 4.06E+01 7.43E+00 GA 
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:28 AMPage  4
 TestAmerica, Inc.               Spectrum name: 14_20140111013_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   2.6727E-01                                      5.84E+05             
                           609.31 2.673E-01 *(  1.020E-01 2.01E+01 4.61E+01 G  
                          1120.29 6.496E-01 +   3.185E-01 2.52E+01 1.51E+01 G  
                          1764.49 8.836E-01 +   2.351E-01 1.66E+01 1.54E+01 G  
 
TH-234   N   2.8824E+00                                      1.63E+12             
                            63.29 2.882E+00  (  7.579E-01 1.07E+01 3.81E+00 G  
                            92.59 1.910E+00 -   4.232E-01 9.68E+00 5.58E+00 G  
 
Ra-226       2.0581E+00                                      5.84E+05             
                           185.99 2.058E+00  (  7.199E-01 1.51E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:28 AMPage  5
 TestAmerica, Inc.               Spectrum name: 14_20140111013_BGLong.An1        
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.1868E-01
 NA-22   <    1.2434E-02
 K-40         1.4348E+00   1.7177E+01%               4.218E-01
 Sc-46   <    5.0325E-02
 CR-51   <    2.4818E-01
 MN-54   <    4.6036E-02
 FE-59   <    8.5556E-02
 Co-56   <    3.7871E-02
 CO-57   <    1.6927E-02
 CO-58   <    1.5619E-02
 CO-60   <    7.6394E-02
 ZN-65   <    6.7112E-02
 NB-94   <    4.3261E-02
 ZR-95   <    5.0006E-02
 NB-95   <    3.2159E-02
 RU-103  <    3.3709E-02
 RH-106  <    3.6538E-01
 AG-108M <    1.1859E-02
 AG-110M <    5.5372E-02
 SN-113  <    4.7024E-02
 SB-124  <    4.5154E-02
 SB-125  <    5.9650E-02
 I-131   <    3.5593E-02
 BA-133  <    4.7507E-02
 CS-134  <    2.9846E-02
 CS-137  <    4.8776E-02
 CE-139  <    1.2556E-02
 Ba-140  <    1.0839E-01
 La-140  <    5.4896E-02
 CE-141  <    3.5213E-02
 CE-144  <    1.8887E-01
 PM-144  <    4.2529E-02
 EU-152  <    8.7437E-02
 EU-154  <    4.1399E-01
 EU-155  <    9.2470E-02
 HF-181  <    2.0414E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:15:28 AMPage  6
 TestAmerica, Inc.               Spectrum name: 14_20140111013_BGLong.An1        
                                                                                 
 Ta-182  <    1.2999E-01
 Hg-203  <    1.2651E-02
 TL-208       7.3877E-02   2.5067E+01%               4.167E-02
 pm-146  <    1.4941E-01
 y-88    <    5.1825E-02
 PB-210       4.7308E+00   1.0074E+01%               1.071E+00
 PB-212       1.4737E-01   1.2416E+01%               4.540E-02
 PB-214 #     1.9406E-01   1.4553E+01%               6.093E-02
 BI-207  <    3.6756E-02
 BI-212  <    6.0558E-01
 BI-214 #     2.6727E-01   2.0095E+01%               1.020E-01
 BI-210M <    3.7434E-02
 RA-224  <    5.9499E-01
 AC-228  <    1.6822E-01
 TH-227  <    1.1860E-01
 TH-229  <    4.7016E-01
 TH-234       2.8824E+00   1.0743E+01%               7.579E-01
 PA-231  <    6.8783E-01
 PA-233  <    6.9794E-02
 PA-234  <    6.4216E-02
 PA-234M <    5.7835E+00
 Ra-226 #     2.0581E+00   1.5115E+01%               7.199E-01
 U-235   <    1.8788E-01
 AM-241  <    8.5880E-02
 Np-237  <    1.0445E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.179E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 15_20140111013_BGLong                                                         
Acquired: 1/11/2014 5:11:52 PM
Detector: Ge15 SN/11012216
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.72      1.60      1.64      1.73      1.80      1.84    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Rachel Mueller      Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:10 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_20140111013_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_20140111013_BGLong.An1

 Acquisition information
        Start time:                 1/11/2014 5:11:52 PM
        Live time:              43200
        Real time:              43253
        Dead time:                  0.12 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_20140111013_BGLong.An1
      15_QC_83725-334_SOURCE F_2011                                   
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               8/2/2011 8:55:45 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:10 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_20140111013_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0604

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.55      538.  10.44   0.93  6.056E-02    46.54   4.250  4.839E+00 PB210 
    63.28      447.  13.48   1.03  8.199E-02    63.29   3.810  3.311E+00 TH234 
    74.97      250.  14.64   0.97  9.711E-02
    77.24      133.  25.23   0.97  1.000E-01
    92.67      568.   8.30   1.25  1.142E-01    92.59   5.584  2.063E+00 TH234 
                                                93.35   5.561  2.070E+00 AC228 
   185.77      434.  12.18   1.21  9.779E-02   185.72  54.000  1.901E-01 U235  
                                               185.99   3.280  3.131E+00 Ra226 
   238.75      238.  14.81   1.16  8.498E-02   238.63  43.300  1.495E-01 PB212 
   295.32      136.  23.83   1.23  7.136E-02   295.09  19.300  2.291E-01 PB214 
   352.12      187.  20.78   1.00  5.757E-02   351.93  37.600  1.998E-01 PB214 
   583.38      155.  19.43   1.08  3.411E-02   583.02  84.500  1.246E-01 TL208 
   609.40      163.  16.05   1.30  3.220E-02   609.31  46.090  2.542E-01 BI214 
                                               610.30   5.750  2.042E+00 RU103 
  1000.92       50.  28.74   1.70  1.891E-02  1001.00   0.837  7.360E+00 PA234M
  1120.19       41.  29.94   0.56  1.693E-02  1120.29  15.100  3.682E-01 BI214 
                                              1120.55  99.987  5.562E-02 Sc46  
  1461.12      127.  16.11   0.84  1.314E-02  1460.83  10.670  2.100E+00 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.48    75.09       545.       250. 2.576E+03   14.64   0.973  -       D
   308.54    77.35       493.       133. 1.326E+03   25.23   0.975  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:10 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_20140111013_BGLong.An1        
                                                                                 

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.87    46.55       654.       538.     0.012    10.44   0.929s
 TH-234    252.75    63.28       763.       447.     0.010    13.48   1.035 
 TH-234    370.23    92.67       552.       568.     0.013     8.30   1.249s
 Ra-226    742.39   185.77       543.       434.     0.010    12.18   1.212s
 PB-212    954.20   238.75       316.       238.     0.006    14.81   1.163 
 PB-214   1180.37   295.32       251.       136.     0.003    23.83   1.235s
 PB-214   1407.44   352.12       294.       187.     0.004    20.78   1.002s
 TL-208   2332.23   583.38       146.       155.     0.004    19.43   1.079s
 BI-214   2436.29   609.40       136.       163.     0.004    16.05   1.303 
 PA-234M  4002.46  1000.92        37.        50.     0.001    28.74   1.701 
 BI-214   4479.72  1120.19        29.        41.     0.001    29.94   0.561s
 K-40     5844.19  1461.12        36.       127.     0.003    16.11   0.844s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   2.0997E+00                                      4.66E+11             
                          1460.83 2.100E+00 ?(  5.053E-01 1.61E+01 1.07E+01 G  
 
TL-208   N   1.2462E-01                                      6.98E+02             
                           583.02 1.246E-01  (  4.737E-02 1.94E+01 8.45E+01 G  
                           277.28 0.000E+00     3.573E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     6.285E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   4.8393E+00                                      8.14E+03             
                            46.54 4.839E+00 @(  1.096E+00 1.04E+01 4.25E+00 G  
 
PB-212   N   1.4946E-01                                      6.98E+02             
                           238.63 1.495E-01  (  5.382E-02 1.48E+01 4.33E+01 G  
                           300.03 0.000E+00 %   5.284E-01 1.04E+02 3.28E+00 GA 
 
PB-214   N   2.0976E-01                                      5.84E+05             
                           351.93 1.998E-01 @(  8.827E-02 2.08E+01 3.76E+01 G  
                           295.09 2.291E-01 *(  1.286E-01 2.38E+01 1.93E+01 G  
                           242.00 0.000E+00 %   3.280E-01 4.87E+01 7.43E+00 GA 
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:10 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_20140111013_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   2.8236E-01                                      5.84E+05             
                           609.31 2.542E-01  (  8.899E-02 1.60E+01 4.61E+01 G  
                          1120.29 3.682E-01 ?(  2.530E-01 2.99E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   4.059E-01 3.42E+02 1.54E+01 G  
 
TH-234   N   3.3108E+00                                      1.63E+12             
                            63.29 3.311E+00  (  9.739E-01 1.35E+01 3.81E+00 G  
                            92.59 2.063E+00 -   4.074E-01 8.30E+00 5.58E+00 G  
 
PA-234M  N   7.3603E+00                                      1.63E+12             
                          1001.00 7.360E+00  (  4.523E+00 2.87E+01 8.37E-01 G  
                           766.41 0.000E+00 %   1.340E+01 4.13E+01 2.94E-01 G  
 
Ra-226       3.1313E+00                                      5.84E+05             
                           185.99 3.131E+00 *(  8.039E-01 1.22E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Page 1118 of 1127



      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:10 AMPage  5
 TestAmerica, Inc.               Spectrum name: 15_20140111013_BGLong.An1        
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.5104E-01
 NA-22   <    2.2170E-02
 K-40   #     2.0997E+00   1.6112E+01%               5.053E-01
 Sc-46   <    5.1676E-02
 CR-51   <    1.1987E-01
 MN-54   <    2.4544E-02
 FE-59   <    1.0146E-01
 Co-56   <    6.4966E-02
 CO-57   <    2.4127E-02
 CO-58   <    5.2834E-02
 CO-60   <    6.4109E-02
 ZN-65   <    8.3520E-02
 NB-94   <    5.6101E-02
 ZR-95   <    9.3583E-02
 NB-95   <    4.9539E-02
 RU-103  <    1.6706E-02
 RH-106  <    3.1279E-01
 AG-108M <    3.8017E-02
 AG-110M <    2.4030E-02
 SN-113  <    4.2533E-02
 SB-124  <    3.3469E-02
 SB-125  <    1.1595E-01
 I-131   <    3.8409E-02
 BA-133  <    4.5735E-02
 CS-134  <    1.9294E-02
 CS-137  <    4.2961E-02
 CE-139  <    2.8707E-02
 Ba-140  <    1.6801E-01
 La-140  <    3.8759E-02
 CE-141  <    3.5838E-02
 CE-144  <    1.8936E-01
 PM-144  <    5.2587E-02
 EU-152  <    1.2927E-01
 EU-154  <    1.4687E-01
 EU-155  <    1.0504E-01
 HF-181  <    4.1610E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  1/12/2014 5:13:10 AMPage  6
 TestAmerica, Inc.               Spectrum name: 15_20140111013_BGLong.An1        
                                                                                 
 Ta-182  <    1.5929E-01
 Hg-203  <    2.4909E-02
 TL-208 #     1.2462E-01   1.9427E+01%               4.737E-02
 pm-146  <    1.0001E-01
 y-88    <    6.1261E-02
 PB-210 #     4.8393E+00   1.0439E+01%               1.096E+00
 PB-212       1.4946E-01   1.4813E+01%               5.382E-02
 PB-214 #     2.0976E-01   1.5809E+01%               8.827E-02
 BI-207  <    4.1630E-02
 BI-212  <    7.4569E-01
 BI-214       2.8236E-01   1.6049E+01%               8.899E-02
 BI-210M <    6.0592E-02
 RA-224  <    5.7285E-01
 AC-228  <    2.3312E-01
 TH-227  <    1.4062E-01
 TH-229  <    4.9096E-01
 TH-234       3.3108E+00   1.3478E+01%               9.739E-01
 PA-231  <    1.0187E+00
 PA-233  <    5.6779E-02
 PA-234  <    1.0766E-01
 PA-234M      7.3603E+00   2.8737E+01%               4.523E+00
 Ra-226 #     3.1313E+00   1.2176E+01%               8.039E-01
 U-235   <    2.2609E-01
 AM-241  <    6.8549E-02
 Np-237  <    1.9323E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   92.4 to  1999.5 keV)     2.151E+01  DPS           
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Gamma Spectroscopy Run Log

Detector: GV3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  18:49 JLWIC 160-11762/1

Batch

Analysis

11762

Count

JLWICV 160-11762/203/27/12  22:50 11762

JLWICB 160-98106/101/11/14  17:10 98106

JLWACVTOP 160-102033/101/29/14  07:21 102033

CCV 160-103323/102/05/14  08:17 103323

SMPCCV 160-103323/202/05/14  08:40 103323

SMPCCB 160-103323/302/05/14  09:02 103323

ZZZZZ02/05/14  10:25 10332330

SMPMB 160-98415/1-A02/05/14  10:59 103323 GA-01-R9841530

SMPMB 160-98406/1-A02/05/14  11:53 103323 GA-01-R9840630

SMP160-5151-25 TI12-233-SU1FSS-02502/05/14  15:19 103323 GA-01-R9841530

SMP160-5151-1 DU TI12-233-SU1FSS-001 DU02/05/14  16:27 103323 GA-01-R9840630

SMP160-5151-16 TI12-233-SU1FSS-01602/05/14  17:14 103323 GA-01-R9840630

ZZZZZ02/05/14  18:34 10332330

ZZZZZ02/05/14  19:17 10332330

ZZZZZ02/05/14  19:55 10332330

ZZZZZ02/05/14  20:29 10332330

Detector: GV4

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/30/12  13:58 JLWIC 160-11761/1

Batch

Analysis

11761

Count

JLWICV 160-11761/204/02/12  16:50 11761

JLWACVTOP 160-38300/102/27/13  16:17 38300

JLWICB 160-98108/101/11/14  17:12 98108

CCV 160-103327/102/05/14  08:19 103327

SMPCCV 160-103327/202/05/14  08:41 103327

SMPCCB 160-103327/302/05/14  09:03 103327

ZZZZZ02/05/14  10:24 10332730

SMPLCS 160-98415/2-A02/05/14  11:00 103327 GA-01-R9841530

SMPLCS 160-98406/2-A02/05/14  11:54 103327 GA-01-R9840630

SMP160-5151-26 TI12-233-SU1FSS-02602/05/14  15:20 103327 GA-01-R9841530

SMP160-5151-7 TI12-233-SU1FSS-00702/05/14  16:28 103327 GA-01-R9840630

SMP160-5151-17 TI12-233-SU1FSS-01702/05/14  17:15 103327 GA-01-R9840630

ZZZZZ02/05/14  18:35 10332730

ZZZZZ02/05/14  19:18 10332730

ZZZZZ02/05/14  19:56 10332730

ZZZZZ02/05/14  20:30 10332730

Detector: GV5

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/26/12  15:05 JLWIC 160-12297/1

Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297

JLWICB 160-98111/101/11/14  17:09 98111

JLWACVTOP 160-101796/101/28/14  09:57 101796

SMPCCB 160-103319/102/05/14  08:17 103319

CCV 160-103319/202/05/14  09:01 103319

SMPCCV 160-103319/302/05/14  09:22 103319

ZZZZZ02/05/14  10:22 10331930

ZZZZZ02/05/14  11:00 10331930

ZZZZZ02/05/14  11:52 10331930

SMP160-5151-27 TI12-233-SU1FSS-02702/05/14  15:20 103319 GA-01-R9841530
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Gamma Spectroscopy Run Log

Detector: GV5 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3002/05/14  16:28 SMP160-5151-8 TI12-233-SU1FSS-008

Batch

Analysis

103319

Count

GA-01-R98406

SMP160-5151-18 TI12-233-SU1FSS-01802/05/14  17:16 103319 GA-01-R9840630

ZZZZZ02/05/14  18:34 10331930

ZZZZZ02/05/14  19:17 10331930

ZZZZZ02/05/14  19:55 10331930

ZZZZZ02/05/14  20:30 10331930

Detector: GV7

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  08:10 JLWIC 160-12302/1

Batch

Analysis

12302

Count

JLWICV 160-12302/203/27/12  15:25 12302

JLWICB 160-98112/101/11/14  17:09 98112

JLWACVTOP 160-101797/101/28/14  18:43 101797

SMPCCB 160-103320/102/05/14  08:18 103320

CCV 160-103320/202/05/14  09:02 103320

SMPCCV 160-103320/302/05/14  09:24 103320

ZZZZZ02/05/14  10:25 10332030

ZZZZZ02/05/14  11:01 10332030

ZZZZZ02/05/14  11:53 10332030

SMP160-5151-1 TI12-233-SU1FSS-00102/05/14  15:21 103320 GA-01-R9840630

SMP160-5151-9 TI12-233-SU1FSS-00902/05/14  16:29 103320 GA-01-R9840630

SMP160-5151-19 TI12-233-SU1FSS-01902/05/14  17:16 103320 GA-01-R9840630

ZZZZZ02/05/14  18:35 10332030

ZZZZZ02/05/14  19:18 10332030

ZZZZZ02/05/14  19:56 10332060

ZZZZZ02/05/14  21:09 10332060

ZZZZZ02/05/14  22:23 10332060

Detector: GV9

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

05/03/12  13:37 JLWIC 160-12326/1

Batch

Analysis

12326

Count

JLWICV 160-12326/206/14/12  10:54 12326

JLWICB 160-98117/101/11/14  17:11 98117

JLWACVTOP 160-101591/101/27/14  09:57 101591

CCV 160-103336/102/05/14  08:19 103336

SMPCCV 160-103336/202/05/14  08:42 103336

SMPCCB 160-103336/302/05/14  09:11 103336

ZZZZZ02/05/14  10:14 10333630

ZZZZZ02/05/14  10:55 10333630

SMP160-5151-21 TI12-233-SU1FSS-02102/05/14  11:54 103336 GA-01-R9841530

SMP160-5151-2 TI12-233-SU1FSS-00202/05/14  15:24 103336 GA-01-R9840630

SMP160-5151-10 TI12-233-SU1FSS-01002/05/14  16:30 103336 GA-01-R9840630

SMP160-5151-20 TI12-233-SU1FSS-02002/05/14  17:17 103336 GA-01-R9840630

ZZZZZ02/05/14  18:32 10333630

ZZZZZ02/05/14  19:15 10333630

ZZZZZ02/05/14  19:53 10333630

Detector: GV10

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/28/12  22:11 JLWIC 160-12330/1

Batch

Analysis

12330

Count
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Gamma Spectroscopy Run Log

Detector: GV10 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/29/12  03:37 JLWICV 160-12330/2

Batch

Analysis

12330

Count

JLWICB 160-98116/101/11/14  17:12 98116

JLWACVTOP 160-101607/101/28/14  07:34 101607

CCV 160-103334/102/05/14  08:20 103334

SMPCCV 160-103334/202/05/14  08:42 103334

SMPCCB 160-103334/302/05/14  09:12 103334

ZZZZZ02/05/14  10:15 10333430

SMP160-5150-A-1-D DU02/05/14  10:56 103334 GA-01-R9841530

SMP160-5151-22 TI12-233-SU1FSS-02202/05/14  11:55 103334 GA-01-R9841530

SMP160-5151-3 TI12-233-SU1FSS-00302/05/14  15:25 103334 GA-01-R9840630

SMP160-5151-11 TI12-233-SU1FSS-01102/05/14  16:30 103334 GA-01-R9840630

ZZZZZ02/05/14  17:18 10333430

ZZZZZ02/05/14  18:43 10333430

ZZZZZ02/05/14  19:16 10333430

ZZZZZ02/05/14  19:54 10333430

Detector: GV11

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/29/12  03:38 JLWIC 160-12339/1

Batch

Analysis

12339

Count

JLWICV 160-12339/204/17/12  21:25 12339

JLWICB 160-98118/101/11/14  17:12 98118

JLWACVTOP 160-101794/101/28/14  12:12 101794

CCV 160-103335/102/05/14  08:20 103335

SMPCCV 160-103335/202/05/14  08:42 103335

SMPCCB 160-103335/302/05/14  09:13 103335

ZZZZZ02/05/14  10:15 10333530

ZZZZZ02/05/14  10:57 10333530

SMP160-5151-23 TI12-233-SU1FSS-02302/05/14  11:56 103335 GA-01-R9841530

SMP160-5151-4 TI12-233-SU1FSS-00402/05/14  15:26 103335 GA-01-R9840630

SMP160-5151-12 TI12-233-SU1FSS-01202/05/14  16:31 103335 GA-01-R9840630

ZZZZZ02/05/14  17:22 103335360

Detector: GV12

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

10/02/12  10:16 JLWIC 160-13156/1

Batch

Analysis

13156

Count

JLWICV 160-13156/210/04/12  09:10 13156

JLWICB 160-98119/101/11/14  17:13 98119

JLWACVTOP 160-101795/101/28/14  14:18 101795

CCV 160-103329/102/05/14  08:23 103329

SMPCCV 160-103329/202/05/14  08:44 103329

SMPCCB 160-103329/302/05/14  09:14 103329

ZZZZZ02/05/14  10:18 10332930

ZZZZZ02/05/14  10:57 10332930

SMP160-5151-24 TI12-233-SU1FSS-02402/05/14  11:57 103329 GA-01-R9841530

SMP160-5151-5 TI12-233-SU1FSS-00502/05/14  15:27 103329 GA-01-R9840630

SMP160-5151-13 TI12-233-SU1FSS-01302/05/14  16:32 103329 GA-01-R9840630

ZZZZZ02/05/14  17:20 103329360
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Gamma Spectroscopy Run Log

Detector: GV14

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

04/23/12  09:56 JLWIC 160-12359/1

Batch

Analysis

12359

Count

JLWICV 160-12359/204/24/12  08:12 12359

JLWICB 160-98125/101/11/14  17:11 98125

JLWACVTOP 160-101066/101/24/14  08:37 101066

SMPCCB 160-103337/102/05/14  08:21 103337

CCV 160-103337/202/05/14  09:11 103337

SMPCCV 160-103337/302/05/14  09:32 103337

ZZZZZ02/05/14  10:12 10333760

ZZZZZ02/05/14  11:55 10333760

SMP160-5151-6 TI12-233-SU1FSS-00602/05/14  15:27 103337 GA-01-R9840630

SMP160-5151-14 TI12-233-SU1FSS-01402/05/14  16:32 103337 GA-01-R9840630

ZZZZZ02/05/14  17:22 10333730

ZZZZZ02/05/14  18:32 10333730

ZZZZZ02/05/14  19:15 10333730

ZZZZZ02/05/14  19:53 10333760

ZZZZZ02/05/14  21:08 10333760

ZZZZZ02/05/14  22:22 10333760

Detector: GV15

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/22/12  11:06 JLWIC 160-12362/1

Batch

Analysis

12362

Count

JLWICV 160-12362/203/23/12  06:10 12362

JLWICB 160-98126/101/11/14  17:11 98126

JLWACVTOP 160-101162/101/24/14  15:13 101162

SMPCCB 160-103338/102/05/14  08:22 103338

CCV 160-103338/202/05/14  09:12 103338

SMPCCV 160-103338/302/05/14  09:33 103338

ZZZZZ02/05/14  10:16 10333860

ZZZZZ02/05/14  11:56 10333860

ZZZZZ02/05/14  15:24 10333860

SMP160-5151-15 TI12-233-SU1FSS-01502/05/14  16:33 103338 GA-01-R9840630

ZZZZZ02/05/14  17:23 103338360
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Login Sample Receipt Checklist

Client: Shaw Environmental &Infrastructure  CB&I Job Number: 160-5151-2

Login Number: 5151

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Table H.2  
Building 233 Site SU 2 FSS Systematic Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

TI12-233-SU2FSS-001 0.517   0.166 0.517 

TI12-233-SU2FSS-002 0.455   0.135 0.455 

TI12-233-SU2FSS-003 0.396   0.097 0.396 

TI12-233-SU2FSS-004 0.457   0.096 0.457 

TI12-233-SU2FSS-005 0.491   0.127 0.491 

TI12-233-SU2FSS-006 0.593   0.146 0.593 

TI12-233-SU2FSS-007 0.280   0.143 0.28 

TI12-233-SU2FSS-008 0.347   0.085 0.347 

TI12-233-SU2FSS-009 0.396   0.139 0.396 

TI12-233-SU2FSS-010 0.617   0.143 0.617 

TI12-233-SU2FSS-011 0.465   0.122 0.465 

TI12-233-SU2FSS-012 0.554   0.128 0.554 

TI12-233-SU2FSS-013 0.481   0.114 0.481 

TI12-233-SU2FSS-014 0.576   0.148 0.576 

TI12-233-SU2FSS-015 0.508   0.127 0.508 

TI12-233-SU2FSS-016 0.626   0.158 0.626 

TI12-233-SU2FSS-017 0.452   0.125 0.452 

TI12-233-SU2FSS-018 0.414   0.198 0.414 

TI12-233-SU2FSS-019 0.559   0.066 0.559 

TI12-233-SU2FSS-020 0.428   0.100 0.428 

TI12-233-SU2FSS-021 0.430   0.088 0.43 

TI12-233-SU2FSS-022 0.438   0.174 0.438 

TI12-233-SU2FSS-023 0.661   0.111 0.661 

TI12-233-SU2FSS-024 0.311   0.190 0.311 

TI12-233-SU2FSS-025 0.528   0.124 0.528 

TI12-233-SU2FSS-026 0.379   0.131 0.379 

TI12-233-SU2FSS-027 0.337   0.120 0.337 

   H.2-1 



     

Table H.2 (continued)  
Building 233 Site SU 2 FSS Systematic Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

TI12-233-SU2FSS-028 0.267   0.123 0.267 

TI12-233-SU2FSS-029 0.554   0.098 0.554 

TI12-233-SU2FSS-030 0.375   0.135 0.375 

TI12-233-SU2FSS-031 0.686   0.071 0.686 

Project Screening Criterion 1.690 

Number of Samples 31     31 

Average 0.470     0.470 

Standard Deviation 0.109     0.109 

Minimum 0.267     0.267 

Maximum 0.686     0.686 

Median 0.457     0.457 

Skewness 0.077     0.077 

Kurtosis -0.591     -0.591 
 
Notes: 
a Units are picocuries per gram (pCi/g). 
b “U” indicates “Result is less than the sample detection limit”; “J” indicates “Result is greater than the sample detection limit but less than the 
stated reporting limit.” 
c If the reported result is less than the method detection limit, the method detection limit is reported in this column.  
 
≥ greater than or equal to 
226Ra radium-226 
MDL method detection limit 
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Building 233 Site SU 2
Histogram, SU 2 vs. Sitewide Background
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Definitions/Glossary
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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CASE NARRATIVE

Client: Shaw Environmental &Infrastructure  CB&I

Project: Treasure Island 122412

Report Number: 160-5175-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 

exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 

the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 1/15/2014 8:55 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 18.0º C.

RADIUM 226 (21 DAY INGROWTH)

Samples TI12-233-SU2FSS-001 (160-5175-1), TI12-233-SU2FSS-002 (160-5175-2), TI12-233-SU2FSS-003 (160-5175-3), 

TI12-233-SU2FSS-004 (160-5175-4), TI12-233-SU2FSS-005 (160-5175-5), TI12-233-SU2FSS-006 (160-5175-6), TI12-233-SU2FSS-007 

(160-5175-7), TI12-233-SU2FSS-008 (160-5175-8), TI12-233-SU2FSS-009 (160-5175-9), TI12-233-SU2FSS-010 (160-5175-10), 

TI12-233-SU2FSS-011 (160-5175-11), TI12-233-SU2FSS-012 (160-5175-12), TI12-233-SU2FSS-013 (160-5175-13), 

TI12-233-SU2FSS-014 (160-5175-14), TI12-233-SU2FSS-015 (160-5175-15), TI12-233-SU2FSS-016 (160-5175-16), 

TI12-233-SU2FSS-017 (160-5175-17), TI12-233-SU2FSS-018 (160-5175-18), TI12-233-SU2FSS-019 (160-5175-19), 

TI12-233-SU2FSS-020 (160-5175-20), TI12-233-SU2FSS-021 (160-5175-21), TI12-233-SU2FSS-022 (160-5175-22), 

TI12-233-SU2FSS-023 (160-5175-23), TI12-233-SU2FSS-024 (160-5175-24), TI12-233-SU2FSS-025 (160-5175-25), 

TI12-233-SU2FSS-026 (160-5175-26), TI12-233-SU2FSS-027 (160-5175-27), TI12-233-SU2FSS-028 (160-5175-28), 
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TI12-233-SU2FSS-029 (160-5175-29), TI12-233-SU2FSS-030 (160-5175-30) and TI12-233-SU2FSS-031 (160-5175-31) were analyzed 

for Radium 226 (21 day ingrowth) in accordance with DOE GA-01-R. The samples were prepared on 01/20/2014 and analyzed on 

02/10/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

All other quality control parameters were within the acceptance limits.

Job Narrative

160-5175-2

Comments

No additional comments. 

Receipt 

The samples were received on 1/15/2014 8:55 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 18.0º C.

RAD 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-1Client Sample ID: TI12-233-SU2FSS-001
Matrix: SolidDate Collected: 01/13/14 08:59

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.255 U

(2σ+/-)

0.349

(2σ+/-)

102/10/14 15:0201/20/14 14:41pCi/g0.575

LOQ MDC

0.348

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:02 10.3010.1500.1460.356Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:02 10.8780.5230.521U0.344Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1660.1830.1750.517Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:02 10.07350.04090.0409U0.0141Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:02 11.881.211.20U0.725Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1120.1200.1010.491Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1240.1230.1120.480Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:02 10.6601.971.6310.8Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:02 11.680.1160.116U0.0771Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1660.5000.1830.1750.517Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:02 10.3010.1500.1460.356Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:02 10.05360.07420.07020.234Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:02 11.480.4970.494U0.502Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:02 10.4250.07280.0725U0.0594Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:02 11.480.4970.494U0.502Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1120.1200.1010.491Thorium 228

Lab Sample ID: 160-5175-2Client Sample ID: TI12-233-SU2FSS-002
Matrix: SolidDate Collected: 01/13/14 08:50

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0759 U

(2σ+/-)

0.234

(2σ+/-)

102/10/14 15:0201/20/14 14:41pCi/g1.03

LOQ MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1160.1600.1530.476Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:02 11.010.5490.549U-0.0873Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1350.1550.1470.455Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1110.01640.0164U0.000Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:02 12.7142.642.6U-1.06Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1260.1290.1150.443Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:02 10.09910.1350.1210.581Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:02 10.8661.801.558.89Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:02 11.930.6330.633U0.000Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1350.5000.1550.1470.455Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1160.1600.1530.476Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:02 10.09510.05820.0578U0.0649Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:02 12.010.2030.203U0.156Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:02 10.3890.2400.239U0.225Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:02 12.010.2030.203U0.156Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:02 10.1260.1290.1150.443Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-3Client Sample ID: TI12-233-SU2FSS-003
Matrix: SolidDate Collected: 01/13/14 09:09

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0103 U

(2σ+/-)

0.0323

(2σ+/-)

102/10/14 15:0301/20/14 14:41pCi/g0.936

LOQ MDC

0.0322

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:03 10.1400.1480.1400.462Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:03 10.8630.5170.516U0.353Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:03 10.09650.1130.1050.396Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:03 10.07580.02420.0242U0.000Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:03 12.081.311.31U0.649Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:03 10.1200.09490.08750.283Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:03 10.1260.1240.1160.412Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:03 10.6291.651.349.33Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:03 11.500.5130.511U0.375Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:03 10.09650.5000.1130.1050.396Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:03 10.1400.1480.1400.462Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:03 10.05650.05310.05120.136Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:03 11.800.5190.519U0.104Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:03 10.4670.08510.0851U0.0101Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:03 11.800.5190.519U0.104Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:03 10.1200.09490.08750.283Thorium 228

Lab Sample ID: 160-5175-4Client Sample ID: TI12-233-SU2FSS-004
Matrix: SolidDate Collected: 01/13/14 08:48

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.281 U

(2σ+/-)

0.335

(2σ+/-)

102/10/14 14:5801/20/14 14:41pCi/g0.548

LOQ MDC

0.333

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 14:58 10.1220.1420.1320.511Actinium 228

pCi/g 01/20/14 14:41 02/10/14 14:58 10.6170.3860.385U0.351Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 14:58 10.09550.1170.1070.457Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 14:58 10.06620.03630.0363U-0.00167Cesium-137

pCi/g 01/20/14 14:41 02/10/14 14:58 11.550.8910.891U0.127Lead-210

pCi/g 01/20/14 14:41 02/10/14 14:58 10.09300.1120.09740.422Lead-212

pCi/g 01/20/14 14:41 02/10/14 14:58 10.09810.1110.09700.517Lead-214

pCi/g 01/20/14 14:41 02/10/14 14:58 10.7241.701.3310.4Potassium-40

pCi/g 01/20/14 14:41 02/10/14 14:58 11.300.5410.538U0.494Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 14:58 10.09550.5000.1170.1070.457Radium-226

pCi/g 01/20/14 14:41 02/10/14 14:58 10.1220.1420.1320.511Radium-228

pCi/g 01/20/14 14:41 02/10/14 14:58 10.04540.05910.05630.173Thallium-208

pCi/g 01/20/14 14:41 02/10/14 14:58 11.340.4220.418U0.569Thorium-234

pCi/g 01/20/14 14:41 02/10/14 14:58 10.3010.1760.176U0.0593Uranium-235

pCi/g 01/20/14 14:41 02/10/14 14:58 11.340.4220.418U0.569Uranium-238

pCi/g 01/20/14 14:41 02/10/14 14:58 10.09300.1120.09740.422Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-5Client Sample ID: TI12-233-SU2FSS-005
Matrix: SolidDate Collected: 01/13/14 08:46

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.362 U

(2σ+/-)

0.403

(2σ+/-)

102/10/14 14:5901/20/14 14:41pCi/g0.656

LOQ MDC

0.400

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 14:59 10.08930.1670.1580.530Actinium 228

pCi/g 01/20/14 14:41 02/10/14 14:59 10.8280.4890.488U0.292Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 14:59 10.1270.1430.1330.491Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 14:59 10.1070.009180.00918U0.000Cesium-137

pCi/g 01/20/14 14:41 02/10/14 14:59 12.071.341.34U-0.174Lead-210

pCi/g 01/20/14 14:41 02/10/14 14:59 10.1210.1060.09370.377Lead-212

pCi/g 01/20/14 14:41 02/10/14 14:59 10.1180.09670.09020.336Lead-214

pCi/g 01/20/14 14:41 02/10/14 14:59 10.9361.711.419.45Potassium-40

pCi/g 01/20/14 14:41 02/10/14 14:59 11.420.07290.0728U-0.0247Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 14:59 10.1270.5000.1430.1330.491Radium-226

pCi/g 01/20/14 14:41 02/10/14 14:59 10.08930.1670.1580.530Radium-228

pCi/g 01/20/14 14:41 02/10/14 14:59 10.04410.05580.05160.204Thallium-208

pCi/g 01/20/14 14:41 02/10/14 14:59 11.710.9540.952U0.525Thorium-234

pCi/g 01/20/14 14:41 02/10/14 14:59 10.3880.2200.219U0.128Uranium-235

pCi/g 01/20/14 14:41 02/10/14 14:59 11.710.9540.952U0.525Uranium-238

pCi/g 01/20/14 14:41 02/10/14 14:59 10.1210.1060.09370.377Thorium 228

Lab Sample ID: 160-5175-6Client Sample ID: TI12-233-SU2FSS-006
Matrix: SolidDate Collected: 01/13/14 09:41

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0371 U

(2σ+/-)

0.104

(2σ+/-)

102/10/14 15:1501/20/14 14:41pCi/g1.03

LOQ MDC

0.104

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:15 10.3020.1950.1870.545Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:15 10.9910.6310.627U0.658Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:15 10.1460.1790.1680.593Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:15 10.1200.02340.0234U0.000Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:15 11.521.021.01U0.993Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:15 10.09640.1220.09560.582Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:15 10.1160.1410.1220.690Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:15 10.9742.702.0617.1Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:15 12.010.4580.455U0.456Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:15 10.1460.5000.1790.1680.593Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:15 10.3020.1950.1870.545Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:15 10.04390.06710.06240.239Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:15 11.680.5070.503U0.594Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:15 10.3630.1930.193U0.0950Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:15 11.680.5070.503U0.594Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:15 10.09640.1220.09560.582Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-7Client Sample ID: TI12-233-SU2FSS-007
Matrix: SolidDate Collected: 01/13/14 09:13

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.376 U

(2σ+/-)

0.392

(2σ+/-)

102/10/14 15:1101/20/14 14:41pCi/g0.635

LOQ MDC

0.389

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:11 10.1330.1650.1560.528Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:11 10.6500.3830.382U0.235Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:11 10.1430.1200.1160.280Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:11 10.06750.03620.0362U-0.000801Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:11 11.9425.625.6U-0.565Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:11 10.1160.1160.1050.384Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:11 10.1200.1110.1020.414Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:11 10.6571.611.309.40Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:11 11.650.9700.969U-0.490Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:11 10.1430.5000.1200.1160.280Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:11 10.1330.1650.1560.528Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:11 10.05490.06630.06360.181Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:11 11.680.4060.405U0.292Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:11 10.3710.09030.0902U-0.0399Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:11 11.680.4060.405U0.292Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:11 10.1160.1160.1050.384Thorium 228

Lab Sample ID: 160-5175-8Client Sample ID: TI12-233-SU2FSS-008
Matrix: SolidDate Collected: 01/13/14 08:57

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.186 U

(2σ+/-)

0.252

(2σ+/-)

102/14/14 17:2101/20/14 14:41pCi/g0.415

LOQ MDC

0.251

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/14/14 17:21 10.06970.1410.1330.464Actinium 228

pCi/g 01/20/14 14:41 02/14/14 17:21 10.6580.4090.407U0.359Bismuth-212

pCi/g 01/20/14 14:41 02/14/14 17:21 10.08500.09530.08820.347Bismuth-214

pCi/g 01/20/14 14:41 02/14/14 17:21 10.06320.03440.0344U-0.00138Cesium-137

pCi/g 01/20/14 14:41 02/14/14 17:21 11.290.7640.763U0.390Lead-210

pCi/g 01/20/14 14:41 02/14/14 17:21 10.07100.1090.08760.503Lead-212

pCi/g 01/20/14 14:41 02/14/14 17:21 10.08200.1080.09650.462Lead-214

pCi/g 01/20/14 14:41 02/14/14 17:21 10.5821.671.2810.6Potassium-40

pCi/g 01/20/14 14:41 02/14/14 17:21 11.640.4340.432U0.420Protactinium-231

pCi/g 01/20/14 14:41 02/14/14 17:21 10.08500.5000.09530.08820.347Radium-226

pCi/g 01/20/14 14:41 02/14/14 17:21 10.06970.1410.1330.464Radium-228

pCi/g 01/20/14 14:41 02/14/14 17:21 10.03550.05210.04880.178Thallium-208

pCi/g 01/20/14 14:41 02/14/14 17:21 11.300.4240.421U0.522Thorium-234

pCi/g 01/20/14 14:41 02/14/14 17:21 10.2760.1660.165U0.107Uranium-235

pCi/g 01/20/14 14:41 02/14/14 17:21 11.300.4240.421U0.522Uranium-238

pCi/g 01/20/14 14:41 02/14/14 17:21 10.07100.1090.08760.503Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-9Client Sample ID: TI12-233-SU2FSS-009
Matrix: SolidDate Collected: 01/13/14 09:02

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0360 U

(2σ+/-)

0.550

(2σ+/-)

102/10/14 15:1401/20/14 14:41pCi/g0.939

LOQ MDC

0.550

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:14 10.2790.2290.2240.444Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:14 10.9310.5500.548U0.344Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:14 10.1390.1360.1290.396Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:14 10.1050.2120.212U-0.0155Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:14 12.0834.434.4U-0.768Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:14 10.1050.1150.1030.384Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:14 10.1330.1220.1150.386Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:14 10.7922.021.7110.5Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:14 11.850.4070.406U0.267Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:14 10.1390.5000.1360.1290.396Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:14 10.2790.2290.2240.444Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:14 10.05400.06660.06430.168Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:14 11.680.5400.536U0.575Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:14 10.3580.07790.0778U0.0332Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:14 11.680.5400.536U0.575Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:14 10.1050.1150.1030.384Thorium 228

Lab Sample ID: 160-5175-10Client Sample ID: TI12-233-SU2FSS-010
Matrix: SolidDate Collected: 01/13/14 09:30

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0336 U

(2σ+/-)

0.0990

(2σ+/-)

102/10/14 15:4601/20/14 14:41pCi/g1.18

LOQ MDC

0.0989

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:46 10.09450.2050.1880.789Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:46 10.9050.5070.507U0.155Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:46 10.1430.1660.1530.617Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:46 10.06100.03480.0348U0.0163Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:46 12.501.841.84U1.29Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:46 10.1380.1340.1130.551Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:46 10.1440.1850.1630.846Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:46 10.6512.661.9118.0Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:46 11.850.4200.419U0.256Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:46 10.1430.5000.1660.1530.617Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:46 10.09450.2050.1880.789Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:46 10.06400.06750.06370.217Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:46 12.210.2240.224U0.112Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:46 10.4170.2410.241U0.0455Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:46 12.210.2240.224U0.112Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:46 10.1380.1340.1130.551Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-11Client Sample ID: TI12-233-SU2FSS-011
Matrix: SolidDate Collected: 01/13/14 09:28

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0671 U

(2σ+/-)

0.131

(2σ+/-)

102/10/14 15:4701/20/14 14:41pCi/g0.921

LOQ MDC

0.131

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:47 10.2630.1740.1670.445Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:47 10.9490.5570.557U0.306Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:47 10.1220.1240.1140.465Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:47 10.07210.04020.0401U0.0102Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:47 12.051.421.41U1.07Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:47 10.09970.1130.09230.497Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:47 10.1380.1230.1140.427Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:47 10.9941.861.4910.9Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:47 11.900.3020.301U0.240Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:47 10.1220.5000.1240.1140.465Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:47 10.2630.1740.1670.445Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:47 10.06700.07040.06800.177Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:47 11.601.201.19U1.41Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:47 10.3200.1840.183U0.182Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:47 11.601.201.19U1.41Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:47 10.09970.1130.09230.497Thorium 228

Lab Sample ID: 160-5175-12Client Sample ID: TI12-233-SU2FSS-012
Matrix: SolidDate Collected: 01/13/14 09:36

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.207 U

(2σ+/-)

0.322

(2σ+/-)

102/10/14 15:4801/20/14 14:41pCi/g0.535

LOQ MDC

0.321

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:48 10.1370.1570.1420.655Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:48 10.7440.4310.430U0.217Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:48 10.1280.1410.1290.554Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:48 10.07570.04170.0417U0.00545Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:48 12.211.191.19U0.287Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:48 10.1240.1090.09560.407Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:48 10.1280.1220.1110.479Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:48 10.6561.761.3910.6Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:48 11.830.3280.326U0.329Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:48 10.1280.5000.1410.1290.554Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:48 10.1370.1570.1420.655Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:48 10.07250.05340.05230.106Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:48 11.870.5540.552U0.407Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:48 10.3020.2040.203U0.189Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:48 11.870.5540.552U0.407Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:48 10.1240.1090.09560.407Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-13Client Sample ID: TI12-233-SU2FSS-013
Matrix: SolidDate Collected: 01/13/14 09:45

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.222

(2σ+/-)

0.140

(2σ+/-)

102/10/14 15:4901/20/14 14:41pCi/g0.181

LOQ MDC

0.137

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:49 10.09940.1910.1810.602Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:49 10.6090.4490.4440.626Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1140.1380.1290.481Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:49 10.06990.03680.0368U0.00117Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:49 11.881.021.02U0.370Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1040.1110.09790.412Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:49 10.08500.1070.09570.465Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:49 11.021.931.6010.7Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:49 11.560.2120.212U0.0659Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1140.5000.1380.1290.481Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:49 10.09940.1910.1810.602Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:49 10.06440.05430.05270.127Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:49 11.500.4630.463U0.200Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:49 10.3950.04510.0451U0.0189Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:49 11.500.4630.463U0.200Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1040.1110.09790.412Thorium 228

Lab Sample ID: 160-5175-14Client Sample ID: TI12-233-SU2FSS-014
Matrix: SolidDate Collected: 01/13/14 09:50

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.305 U

(2σ+/-)

0.394

(2σ+/-)

102/10/14 15:4901/20/14 14:41pCi/g0.646

LOQ MDC

0.392

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:49 10.2990.1640.1590.399Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:49 10.7640.4980.495U0.504Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1480.1760.1660.576Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:49 10.08150.04460.0446U0.00885Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:49 11.852.602.60U-0.498Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1170.1070.1010.275Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1270.1240.1160.411Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:49 11.221.831.608.80Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:49 11.650.9710.970U0.538Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1480.5000.1760.1660.576Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:49 10.2990.1640.1590.399Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:49 10.08670.05980.0596U0.0423Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:49 11.740.9520.952U0.129Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:49 10.3980.02350.0235U-0.00440Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:49 11.740.9520.952U0.129Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:49 10.1170.1070.1010.275Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-15Client Sample ID: TI12-233-SU2FSS-015
Matrix: SolidDate Collected: 01/13/14 09:52

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.146 U

(2σ+/-)

0.234

(2σ+/-)

102/10/14 15:5001/20/14 14:41pCi/g1.00

LOQ MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:50 10.1350.1510.1410.530Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:50 10.7250.4730.470U0.516Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:50 10.1270.1510.1410.508Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:50 10.07410.04000.0400U-0.000506Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:50 11.810.9820.982U0.345Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:50 10.1010.1070.08990.446Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:50 10.1300.1220.1140.411Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:50 10.6041.951.5012.1Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:50 11.720.1380.138U0.0876Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:50 10.1270.5000.1510.1410.508Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:50 10.1350.1510.1410.530Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:50 10.03820.05310.04910.196Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:50 11.500.9810.975U1.08Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:50 10.3430.2180.217U0.133Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:50 11.500.9810.975U1.08Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:50 10.1010.1070.08990.446Thorium 228

Lab Sample ID: 160-5175-16Client Sample ID: TI12-233-SU2FSS-016
Matrix: SolidDate Collected: 01/13/14 10:52

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.338 U

(2σ+/-)

0.405

(2σ+/-)

102/10/14 16:0101/20/14 14:41pCi/g0.663

LOQ MDC

0.403

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 16:01 10.3170.1650.1580.471Actinium 228

pCi/g 01/20/14 14:41 02/10/14 16:01 10.4360.5230.5101.11Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 16:01 10.1580.1690.1560.626Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 16:01 10.07380.03960.0396U0.000590Cesium-137

pCi/g 01/20/14 14:41 02/10/14 16:01 11.991.421.41U1.11Lead-210

pCi/g 01/20/14 14:41 02/10/14 16:01 10.1260.1410.1230.530Lead-212

pCi/g 01/20/14 14:41 02/10/14 16:01 10.1490.1570.1430.618Lead-214

pCi/g 01/20/14 14:41 02/10/14 16:01 10.7112.411.7616.1Potassium-40

pCi/g 01/20/14 14:41 02/10/14 16:01 11.930.2820.281U0.250Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 16:01 10.1580.5000.1690.1560.626Radium-226

pCi/g 01/20/14 14:41 02/10/14 16:01 10.3170.1650.1580.471Radium-228

pCi/g 01/20/14 14:41 02/10/14 16:01 10.06030.08660.08070.302Thallium-208

pCi/g 01/20/14 14:41 02/10/14 16:01 12.060.3890.387U0.354Thorium-234

pCi/g 01/20/14 14:41 02/10/14 16:01 10.4420.09910.0991U0.000Uranium-235

pCi/g 01/20/14 14:41 02/10/14 16:01 12.060.3890.387U0.354Uranium-238

pCi/g 01/20/14 14:41 02/10/14 16:01 10.1260.1410.1230.530Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-17Client Sample ID: TI12-233-SU2FSS-017
Matrix: SolidDate Collected: 01/13/14 09:13

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.120 U

(2σ+/-)

0.377

(2σ+/-)

102/10/14 16:0301/20/14 14:41pCi/g0.655

LOQ MDC

0.377

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 16:03 10.4350.2450.244U0.240Actinium 228

pCi/g 01/20/14 14:41 02/10/14 16:03 11.851.051.05U0.424Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 16:03 10.1250.1730.1660.452Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 16:03 10.09390.04610.0461U-0.00197Cesium-137

pCi/g 01/20/14 14:41 02/10/14 16:03 13.124.214.21U-0.669Lead-210

pCi/g 01/20/14 14:41 02/10/14 16:03 10.1940.1440.1370.335Lead-212

pCi/g 01/20/14 14:41 02/10/14 16:03 10.1960.1860.1760.585Lead-214

pCi/g 01/20/14 14:41 02/10/14 16:03 12.032.472.279.51Potassium-40

pCi/g 01/20/14 14:41 02/10/14 16:03 12.171.271.27U0.000Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 16:03 10.1250.5000.1730.1660.452Radium-226

pCi/g 01/20/14 14:41 02/10/14 16:03 10.4350.2450.244U0.240Radium-228

pCi/g 01/20/14 14:41 02/10/14 16:03 10.1150.09160.09050.135Thallium-208

pCi/g 01/20/14 14:41 02/10/14 16:03 12.271.251.25U0.523Thorium-234

pCi/g 01/20/14 14:41 02/10/14 16:03 10.5580.3220.322U0.100Uranium-235

pCi/g 01/20/14 14:41 02/10/14 16:03 12.271.251.25U0.523Uranium-238

pCi/g 01/20/14 14:41 02/10/14 16:03 10.1940.1440.1370.335Thorium 228

Lab Sample ID: 160-5175-18Client Sample ID: TI12-233-SU2FSS-018
Matrix: SolidDate Collected: 01/13/14 09:39

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0459 U

(2σ+/-)

0.173

(2σ+/-)

102/10/14 15:5901/20/14 14:41pCi/g0.337

LOQ MDC

0.173

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:41 02/10/14 15:59 10.1380.2250.2150.646Actinium 228

pCi/g 01/20/14 14:41 02/10/14 15:59 11.100.6630.661U0.473Bismuth-212

pCi/g 01/20/14 14:41 02/10/14 15:59 10.1980.1580.1520.414Bismuth-214

pCi/g 01/20/14 14:41 02/10/14 15:59 10.09791.831.83U-0.0289Cesium-137

pCi/g 01/20/14 14:41 02/10/14 15:59 12.592.002.00U-0.139Lead-210

pCi/g 01/20/14 14:41 02/10/14 15:59 10.1590.1760.1620.526Lead-212

pCi/g 01/20/14 14:41 02/10/14 15:59 10.1380.1530.1420.537Lead-214

pCi/g 01/20/14 14:41 02/10/14 15:59 11.522.151.899.95Potassium-40

pCi/g 01/20/14 14:41 02/10/14 15:59 11.880.4610.460U0.230Protactinium-231

pCi/g 01/20/14 14:41 02/10/14 15:59 10.1980.5000.1580.1520.414Radium-226

pCi/g 01/20/14 14:41 02/10/14 15:59 10.1380.2250.2150.646Radium-228

pCi/g 01/20/14 14:41 02/10/14 15:59 10.08390.06500.06380.122Thallium-208

pCi/g 01/20/14 14:41 02/10/14 15:59 11.871.061.06U0.591Thorium-234

pCi/g 01/20/14 14:41 02/10/14 15:59 10.3820.03100.0310U-0.0139Uranium-235

pCi/g 01/20/14 14:41 02/10/14 15:59 11.871.061.06U0.591Uranium-238

pCi/g 01/20/14 14:41 02/10/14 15:59 10.1590.1760.1620.526Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-19Client Sample ID: TI12-233-SU2FSS-019
Matrix: SolidDate Collected: 01/13/14 09:48

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.638

(2σ+/-)

0.178

(2σ+/-)

102/10/14 16:0101/20/14 14:43pCi/g0.0834

LOQ MDC

0.157

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:43 02/10/14 16:01 10.2680.1380.1340.328Actinium 228

pCi/g 01/20/14 14:43 02/10/14 16:01 10.8710.5440.541U0.492Bismuth-212

pCi/g 01/20/14 14:43 02/10/14 16:01 10.06570.1280.1140.559Bismuth-214

pCi/g 01/20/14 14:43 02/10/14 16:01 10.08760.04940.0494U-0.0116Cesium-137

pCi/g 01/20/14 14:43 02/10/14 16:01 11.540.8440.844U0.305Lead-210

pCi/g 01/20/14 14:43 02/10/14 16:01 10.06820.1050.08110.509Lead-212

pCi/g 01/20/14 14:43 02/10/14 16:01 10.09010.1460.1280.684Lead-214

pCi/g 01/20/14 14:43 02/10/14 16:01 10.6961.881.5310.7Potassium-40

pCi/g 01/20/14 14:43 02/10/14 16:01 11.430.8200.819U0.237Protactinium-231

pCi/g 01/20/14 14:43 02/10/14 16:01 10.06570.5000.1280.1140.559Radium-226

pCi/g 01/20/14 14:43 02/10/14 16:01 10.2680.1380.1340.328Radium-228

pCi/g 01/20/14 14:43 02/10/14 16:01 10.06950.05440.05340.103Thallium-208

pCi/g 01/20/14 14:43 02/10/14 16:01 11.270.5270.521U0.752Thorium-234

pCi/g 01/20/14 14:43 02/10/14 16:01 10.2940.1710.170U0.0853Uranium-235

pCi/g 01/20/14 14:43 02/10/14 16:01 11.270.5270.521U0.752Uranium-238

pCi/g 01/20/14 14:43 02/10/14 16:01 10.06820.1050.08110.509Thorium 228

Lab Sample ID: 160-5175-20Client Sample ID: TI12-233-SU2FSS-020
Matrix: SolidDate Collected: 01/13/14 10:49

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.347 U

(2σ+/-)

0.340

(2σ+/-)

102/10/14 16:2901/20/14 14:43pCi/g0.548

LOQ MDC

0.337

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 14:43 02/10/14 16:29 10.1240.1400.1300.497Actinium 228

pCi/g 01/20/14 14:43 02/10/14 16:29 10.6710.3810.381U0.142Bismuth-212

pCi/g 01/20/14 14:43 02/10/14 16:29 10.1000.1150.1060.428Bismuth-214

pCi/g 01/20/14 14:43 02/10/14 16:29 10.07040.01550.0155U0.000Cesium-137

pCi/g 01/20/14 14:43 02/10/14 16:29 11.410.8310.830U0.370Lead-210

pCi/g 01/20/14 14:43 02/10/14 16:29 10.08770.09170.07690.386Lead-212

pCi/g 01/20/14 14:43 02/10/14 16:29 10.06950.1040.08590.555Lead-214

pCi/g 01/20/14 14:43 02/10/14 16:29 10.9451.611.279.59Potassium-40

pCi/g 01/20/14 14:43 02/10/14 16:29 11.330.3620.361U0.249Protactinium-231

pCi/g 01/20/14 14:43 02/10/14 16:29 10.1000.5000.1150.1060.428Radium-226

pCi/g 01/20/14 14:43 02/10/14 16:29 10.1240.1400.1300.497Radium-228

pCi/g 01/20/14 14:43 02/10/14 16:29 10.03110.04910.04550.177Thallium-208

pCi/g 01/20/14 14:43 02/10/14 16:29 11.360.8160.814U0.436Thorium-234

pCi/g 01/20/14 14:43 02/10/14 16:29 10.2880.1540.154U0.0302Uranium-235

pCi/g 01/20/14 14:43 02/10/14 16:29 11.360.8160.814U0.436Uranium-238

pCi/g 01/20/14 14:43 02/10/14 16:29 10.08770.09170.07690.386Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-21Client Sample ID: TI12-233-SU2FSS-021
Matrix: SolidDate Collected: 01/13/14 10:46

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0144 U

(2σ+/-)

0.0663

(2σ+/-)

102/10/14 11:5201/20/14 13:56pCi/g0.518

LOQ MDC

0.0662

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:52 10.1960.2610.2530.620Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:52 11.510.8870.885U0.543Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:52 10.08800.1500.1430.430Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:52 10.1570.08650.0865U-0.0168Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:52 12.251.391.38U1.45Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:52 10.1520.1370.1280.369Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:52 10.1750.2000.1910.539Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:52 12.122.332.178.34Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:52 12.511.351.35U-0.0124Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:52 10.08800.5000.1500.1430.430Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:52 10.1960.2610.2530.620Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:52 10.06900.08600.08380.186Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:52 12.101.161.16U0.601Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:52 10.4870.2910.291U0.0873Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:52 12.101.161.16U0.601Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:52 10.1520.1370.1280.369Thorium 228

Lab Sample ID: 160-5175-22Client Sample ID: TI12-233-SU2FSS-022
Matrix: SolidDate Collected: 01/13/14 09:54

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0532 U

(2σ+/-)

0.150

(2σ+/-)

102/10/14 11:5001/20/14 13:56pCi/g0.635

LOQ MDC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:50 10.3280.1670.165U0.269Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:50 10.9740.5420.541U0.206Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:50 10.1740.1690.1630.438Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:50 10.1060.07170.0717U-0.00466Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:50 11.711.001.00U0.574Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:50 10.09800.1190.1060.431Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:50 10.1490.1170.1120.328Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:50 10.8541.921.689.21Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:50 11.941.091.09U-0.235Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:50 10.1740.5000.1690.1630.438Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:50 10.3280.1670.165U0.269Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:50 10.04560.06160.05970.146Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:50 11.710.5210.520U0.317Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:50 10.3660.2460.245U0.171Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:50 11.710.5210.520U0.317Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:50 10.09800.1190.1060.431Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-23Client Sample ID: TI12-233-SU2FSS-023
Matrix: SolidDate Collected: 01/13/14 10:04

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.305 U

(2σ+/-)

0.384

(2σ+/-)

102/10/14 12:5501/20/14 13:56pCi/g0.629

LOQ MDC

0.381

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 12:55 10.2090.1380.1320.389Actinium 228

pCi/g 01/20/14 13:56 02/10/14 12:55 10.7280.4490.448U0.378Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 12:55 10.1110.1520.1360.661Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 12:55 10.06120.03340.0334U0.00514Cesium-137

pCi/g 01/20/14 13:56 02/10/14 12:55 11.701.021.02U0.582Lead-210

pCi/g 01/20/14 13:56 02/10/14 12:55 10.1150.1340.1200.469Lead-212

pCi/g 01/20/14 13:56 02/10/14 12:55 10.1090.1100.09970.455Lead-214

pCi/g 01/20/14 13:56 02/10/14 12:55 10.6442.011.4913.2Potassium-40

pCi/g 01/20/14 13:56 02/10/14 12:55 11.300.7470.746U0.277Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 12:55 10.1110.5000.1520.1360.661Radium-226

pCi/g 01/20/14 13:56 02/10/14 12:55 10.2090.1380.1320.389Radium-228

pCi/g 01/20/14 13:56 02/10/14 12:55 10.03530.05740.05300.212Thallium-208

pCi/g 01/20/14 13:56 02/10/14 12:55 11.440.8510.851U0.323Thorium-234

pCi/g 01/20/14 13:56 02/10/14 12:55 10.3710.2410.240U0.119Uranium-235

pCi/g 01/20/14 13:56 02/10/14 12:55 11.440.8510.851U0.323Uranium-238

pCi/g 01/20/14 13:56 02/10/14 12:55 10.1150.1340.1200.469Thorium 228

Lab Sample ID: 160-5175-24Client Sample ID: TI12-233-SU2FSS-024
Matrix: SolidDate Collected: 01/13/14 09:32

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.283 U

(2σ+/-)

0.398

(2σ+/-)

102/10/14 12:5601/20/14 13:56pCi/g0.657

LOQ MDC

0.397

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 12:56 10.09760.1900.1810.567Actinium 228

pCi/g 01/20/14 13:56 02/10/14 12:56 10.9870.5820.581U0.344Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 12:56 10.1900.1470.1430.311Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 12:56 10.08490.04780.0477U-0.0135Cesium-137

pCi/g 01/20/14 13:56 02/10/14 12:56 12.601.771.77U0.701Lead-210

pCi/g 01/20/14 13:56 02/10/14 12:56 10.1220.1140.09940.430Lead-212

pCi/g 01/20/14 13:56 02/10/14 12:56 10.1630.1400.1320.475Lead-214

pCi/g 01/20/14 13:56 02/10/14 12:56 10.9191.821.5010.0Potassium-40

pCi/g 01/20/14 13:56 02/10/14 12:56 11.931.101.10U-0.257Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 12:56 10.1900.5000.1470.1430.311Radium-226

pCi/g 01/20/14 13:56 02/10/14 12:56 10.09760.1900.1810.567Radium-228

pCi/g 01/20/14 13:56 02/10/14 12:56 10.05620.06140.05790.197Thallium-208

pCi/g 01/20/14 13:56 02/10/14 12:56 11.581.201.182.12Thorium-234

pCi/g 01/20/14 13:56 02/10/14 12:56 10.4710.1910.191U0.0284Uranium-235

pCi/g 01/20/14 13:56 02/10/14 12:56 11.581.201.182.12Uranium-238

pCi/g 01/20/14 13:56 02/10/14 12:56 10.1220.1140.09940.430Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-25Client Sample ID: TI12-233-SU2FSS-025
Matrix: SolidDate Collected: 01/13/14 09:56

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.151 U

(2σ+/-)

0.218

(2σ+/-)

102/10/14 12:5701/20/14 13:56pCi/g0.374

LOQ MDC

0.217

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 12:57 10.08650.1540.1390.654Actinium 228

pCi/g 01/20/14 13:56 02/10/14 12:57 10.9900.5490.549U0.0751Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1240.1430.1320.528Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 12:57 10.07340.04000.0399U-0.00334Cesium-137

pCi/g 01/20/14 13:56 02/10/14 12:57 12.011.221.22U-0.0856Lead-210

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1310.1330.1220.419Lead-212

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1200.1260.1170.453Lead-214

pCi/g 01/20/14 13:56 02/10/14 12:57 11.001.921.5211.5Potassium-40

pCi/g 01/20/14 13:56 02/10/14 12:57 11.760.8010.801U0.231Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1240.5000.1430.1320.528Radium-226

pCi/g 01/20/14 13:56 02/10/14 12:57 10.08650.1540.1390.654Radium-228

pCi/g 01/20/14 13:56 02/10/14 12:57 10.04400.05500.05090.202Thallium-208

pCi/g 01/20/14 13:56 02/10/14 12:57 11.560.4910.489U0.406Thorium-234

pCi/g 01/20/14 13:56 02/10/14 12:57 10.3570.1710.171U0.126Uranium-235

pCi/g 01/20/14 13:56 02/10/14 12:57 11.560.4910.489U0.406Uranium-238

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1310.1330.1220.419Thorium 228

Lab Sample ID: 160-5175-26Client Sample ID: TI12-233-SU2FSS-026
Matrix: SolidDate Collected: 01/10/14 13:37

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.000 U

(2σ+/-)

0.166

(2σ+/-)

102/10/14 12:5701/20/14 13:56pCi/g0.300

LOQ MDC

0.166

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1300.1790.1720.510Actinium 228

pCi/g 01/20/14 13:56 02/10/14 12:57 10.8080.4580.458U0.164Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1310.1320.1260.379Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 12:57 10.08550.04930.0493U-0.0179Cesium-137

pCi/g 01/20/14 13:56 02/10/14 12:57 11.711.101.09U1.26Lead-210

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1350.1390.1280.417Lead-212

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1300.1120.1040.387Lead-214

pCi/g 01/20/14 13:56 02/10/14 12:57 10.6361.831.4211.4Potassium-40

pCi/g 01/20/14 13:56 02/10/14 12:57 11.470.6920.691U0.470Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1310.5000.1320.1260.379Radium-226

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1300.1790.1720.510Radium-228

pCi/g 01/20/14 13:56 02/10/14 12:57 10.03690.05010.04630.183Thallium-208

pCi/g 01/20/14 13:56 02/10/14 12:57 11.950.04280.0427U-0.0273Thorium-234

pCi/g 01/20/14 13:56 02/10/14 12:57 10.3520.1880.188U0.0617Uranium-235

pCi/g 01/20/14 13:56 02/10/14 12:57 11.950.04280.0427U-0.0273Uranium-238

pCi/g 01/20/14 13:56 02/10/14 12:57 10.1350.1390.1280.417Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-27Client Sample ID: TI12-233-SU2FSS-027
Matrix: SolidDate Collected: 01/13/14 10:37

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0295 U

(2σ+/-)

0.571

(2σ+/-)

102/10/14 12:5801/20/14 13:56pCi/g0.968

LOQ MDC

0.571

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 12:58 10.1010.1680.1610.472Actinium 228

pCi/g 01/20/14 13:56 02/10/14 12:58 10.8250.5200.518U0.483Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 12:58 10.1200.1190.1130.337Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 12:58 10.08130.04350.0435U0.0000558Cesium-137

pCi/g 01/20/14 13:56 02/10/14 12:58 11.601.111.09U1.46Lead-210

pCi/g 01/20/14 13:56 02/10/14 12:58 10.1040.1210.1050.465Lead-212

pCi/g 01/20/14 13:56 02/10/14 12:58 10.1410.1230.1130.470Lead-214

pCi/g 01/20/14 13:56 02/10/14 12:58 10.5942.101.6712.5Potassium-40

pCi/g 01/20/14 13:56 02/10/14 12:58 11.930.2520.250U0.230Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 12:58 10.1200.5000.1190.1130.337Radium-226

pCi/g 01/20/14 13:56 02/10/14 12:58 10.1010.1680.1610.472Radium-228

pCi/g 01/20/14 13:56 02/10/14 12:58 10.03670.05790.05480.182Thallium-208

pCi/g 01/20/14 13:56 02/10/14 12:58 11.790.2990.296U0.377Thorium-234

pCi/g 01/20/14 13:56 02/10/14 12:58 10.2960.0007550.000755U-0.0000719Uranium-235

pCi/g 01/20/14 13:56 02/10/14 12:58 11.790.2990.296U0.377Uranium-238

pCi/g 01/20/14 13:56 02/10/14 12:58 10.1040.1210.1050.465Thorium 228

Lab Sample ID: 160-5175-28Client Sample ID: TI12-233-SU2FSS-028
Matrix: SolidDate Collected: 01/13/14 09:52

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.352 U

(2σ+/-)

0.433

(2σ+/-)

102/10/14 12:5901/20/14 13:56pCi/g0.709

LOQ MDC

0.430

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 12:59 10.2950.1770.175U0.249Actinium 228

pCi/g 01/20/14 13:56 02/10/14 12:59 10.8660.5280.527U0.404Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 12:59 10.1230.1100.1060.267Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 12:59 10.05800.02960.0295U0.00395Cesium-137

pCi/g 01/20/14 13:56 02/10/14 12:59 11.961.101.09U0.856Lead-210

pCi/g 01/20/14 13:56 02/10/14 12:59 10.1280.1290.1200.372Lead-212

pCi/g 01/20/14 13:56 02/10/14 12:59 10.1150.1580.1490.518Lead-214

pCi/g 01/20/14 13:56 02/10/14 12:59 10.7851.861.599.44Potassium-40

pCi/g 01/20/14 13:56 02/10/14 12:59 11.420.7690.769U0.0870Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 12:59 10.1230.5000.1100.1060.267Radium-226

pCi/g 01/20/14 13:56 02/10/14 12:59 10.2950.1770.175U0.249Radium-228

pCi/g 01/20/14 13:56 02/10/14 12:59 10.08770.05030.0502U0.0395Thallium-208

pCi/g 01/20/14 13:56 02/10/14 12:59 11.940.5750.573U0.497Thorium-234

pCi/g 01/20/14 13:56 02/10/14 12:59 10.3330.1750.175U0.129Uranium-235

pCi/g 01/20/14 13:56 02/10/14 12:59 11.940.5750.573U0.497Uranium-238

pCi/g 01/20/14 13:56 02/10/14 12:59 10.1280.1290.1200.372Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-29Client Sample ID: TI12-233-SU2FSS-029
Matrix: SolidDate Collected: 01/13/14 10:01

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0782 U

(2σ+/-)

0.117

(2σ+/-)

102/10/14 13:0001/20/14 13:56pCi/g0.195

LOQ MDC

0.116

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 13:00 10.1470.1740.1680.446Actinium 228

pCi/g 01/20/14 13:56 02/10/14 13:00 10.6240.3780.377U0.277Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 13:00 10.09790.1350.1220.554Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 13:00 10.07840.04430.0442U0.0126Cesium-137

pCi/g 01/20/14 13:56 02/10/14 13:00 12.101.271.27U0.0687Lead-210

pCi/g 01/20/14 13:56 02/10/14 13:00 10.1100.1030.09020.391Lead-212

pCi/g 01/20/14 13:56 02/10/14 13:00 10.1280.1220.1100.517Lead-214

pCi/g 01/20/14 13:56 02/10/14 13:00 10.6161.721.3810.1Potassium-40

pCi/g 01/20/14 13:56 02/10/14 13:00 11.670.01550.0154U-0.00639Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 13:00 10.09790.5000.1350.1220.554Radium-226

pCi/g 01/20/14 13:56 02/10/14 13:00 10.1470.1740.1680.446Radium-228

pCi/g 01/20/14 13:56 02/10/14 13:00 10.05630.05940.05630.181Thallium-208

pCi/g 01/20/14 13:56 02/10/14 13:00 11.890.5490.548U0.351Thorium-234

pCi/g 01/20/14 13:56 02/10/14 13:00 10.3560.2080.208U0.109Uranium-235

pCi/g 01/20/14 13:56 02/10/14 13:00 11.890.5490.548U0.351Uranium-238

pCi/g 01/20/14 13:56 02/10/14 13:00 10.1100.1030.09020.391Thorium 228

Lab Sample ID: 160-5175-30Client Sample ID: TI12-233-SU2FSS-030
Matrix: SolidDate Collected: 01/13/14 10:39

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.313 U

(2σ+/-)

0.375

(2σ+/-)

102/10/14 13:0201/20/14 13:56pCi/g0.614

LOQ MDC

0.373

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 13:02 10.08160.1530.1430.545Actinium 228

pCi/g 01/20/14 13:56 02/10/14 13:02 10.7470.4560.454U0.352Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 13:02 10.1350.1250.1180.375Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 13:02 10.05700.02990.0299U0.000950Cesium-137

pCi/g 01/20/14 13:56 02/10/14 13:02 11.851.531.53U-0.129Lead-210

pCi/g 01/20/14 13:56 02/10/14 13:02 10.1270.1300.1170.439Lead-212

pCi/g 01/20/14 13:56 02/10/14 13:02 10.1490.1090.1050.303Lead-214

pCi/g 01/20/14 13:56 02/10/14 13:02 10.7871.671.369.54Potassium-40

pCi/g 01/20/14 13:56 02/10/14 13:02 11.730.06810.0680U-0.0433Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 13:02 10.1350.5000.1250.1180.375Radium-226

pCi/g 01/20/14 13:56 02/10/14 13:02 10.08160.1530.1430.545Radium-228

pCi/g 01/20/14 13:56 02/10/14 13:02 10.04550.05650.05380.167Thallium-208

pCi/g 01/20/14 13:56 02/10/14 13:02 11.250.8140.810U0.706Thorium-234

pCi/g 01/20/14 13:56 02/10/14 13:02 10.3160.1820.181U0.105Uranium-235

pCi/g 01/20/14 13:56 02/10/14 13:02 11.250.8140.810U0.706Uranium-238

pCi/g 01/20/14 13:56 02/10/14 13:02 10.1270.1300.1170.439Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5175-31Client Sample ID: TI12-233-SU2FSS-031
Matrix: SolidDate Collected: 01/13/14 10:43

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.214 U

(2σ+/-)

0.301

(2σ+/-)

102/10/14 20:3901/20/14 15:12pCi/g0.495

LOQ MDC

0.299

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 15:12 02/10/14 20:39 10.1800.09840.09620.203Actinium 228

pCi/g 01/20/14 15:12 02/10/14 20:39 10.7400.4250.425U0.165Bismuth-212

pCi/g 01/20/14 15:12 02/10/14 20:39 10.07110.1320.1110.686Bismuth-214

pCi/g 01/20/14 15:12 02/10/14 20:39 10.05350.02920.0292U0.00354Cesium-137

pCi/g 01/20/14 15:12 02/10/14 20:39 11.270.7460.745U0.342Lead-210

pCi/g 01/20/14 15:12 02/10/14 20:39 10.08530.07120.06500.226Lead-212

pCi/g 01/20/14 15:12 02/10/14 20:39 10.06960.1340.1110.726Lead-214

pCi/g 01/20/14 15:12 02/10/14 20:39 10.5451.311.057.65Potassium-40

pCi/g 01/20/14 15:12 02/10/14 20:39 11.330.1520.152U0.0996Protactinium-231

pCi/g 01/20/14 15:12 02/10/14 20:39 10.07110.5000.1320.1110.686Radium-226

pCi/g 01/20/14 15:12 02/10/14 20:39 10.1800.09840.09620.203Radium-228

pCi/g 01/20/14 15:12 02/10/14 20:39 10.05890.03990.03940.0599Thallium-208

pCi/g 01/20/14 15:12 02/10/14 20:39 11.550.2200.220U0.147Thorium-234

pCi/g 01/20/14 15:12 02/10/14 20:39 10.2740.1510.151U0.0823Uranium-235

pCi/g 01/20/14 15:12 02/10/14 20:39 11.550.2200.220U0.147Uranium-238

pCi/g 01/20/14 15:12 02/10/14 20:39 10.08530.07120.06500.226Thorium 228
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QC Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-99826/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104077 Prep Batch: 99826

Actinium-227

Analyte

U 102/10/14 07:5601/20/14 13:56pCi/g0.297

MDCLOQ

0.1600.160

(2σ+/-) (2σ+/-)

MB

-0.01241

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/10/14 07:5601/20/14 13:56pCi/g0.1110.1040.104U0.01002Actinium 228

102/10/14 07:5601/20/14 13:56pCi/g0.9290.4880.488U-0.02396Bismuth-212

102/10/14 07:5601/20/14 13:56pCi/g0.1880.2330.232U-0.05360Bismuth-214

102/10/14 07:5601/20/14 13:56pCi/g0.02970.008050.00805U0.0000Cesium-137

102/10/14 07:5601/20/14 13:56pCi/g1.770.9000.899U0.09644Lead-210

102/10/14 07:5601/20/14 13:56pCi/g0.1120.2640.264U-0.03601Lead-212

102/10/14 07:5601/20/14 13:56pCi/g0.1700.3320.332U-0.05892Lead-214

102/10/14 07:5601/20/14 13:56pCi/g1.070.5430.543U-0.04184Potassium-40

102/10/14 07:5601/20/14 13:56pCi/g1.450.8160.815U0.2586Protactinium-231

102/10/14 07:5601/20/14 13:56pCi/g0.1880.5000.2330.232U-0.05360Radium-226

102/10/14 07:5601/20/14 13:56pCi/g0.1110.1040.104U0.01002Radium-228

102/10/14 07:5601/20/14 13:56pCi/g0.07370.04010.0401U-0.007779Thallium-208

102/10/14 07:5601/20/14 13:56pCi/g1.400.2260.226U0.1656Thorium-234

102/10/14 07:5601/20/14 13:56pCi/g0.2550.1330.133U0.06552Uranium-235

102/10/14 07:5601/20/14 13:56pCi/g1.400.2260.226U0.1656Uranium-238

102/10/14 07:5601/20/14 13:56pCi/g0.1120.2640.264U-0.03601Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-99826/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104078 Prep Batch: 99826

Americium-241

Analyte

116-8710299.3097.5 10.5 1.63

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.3 30.37 3.32 0.382 pCi/g 97 87 - 120

Cobalt-60 23.3 22.29 2.35 0.0869 pCi/g 96 87 - 115

Client Sample ID: DuplicateLab Sample ID: 160-5176-A-21-H DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104076 Prep Batch: 99826

Actinium-227

Analyte

10.59U0.01309-0.297 0.0776 0.388

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.257 0.3322 0.143 0.204 pCi/g 0.22 1

Bismuth-212 0.538 0.3717 U 0.526 0.873 pCi/g 0.15 1

Bismuth-214 0.492 0.4596 0.112 0.0647 pCi/g 0.12 1

Cesium-137 -0.0273 0.01140 U 0.0355 0.0637 pCi/g 0.03 1

Lead-210 0.425 -0.1178 U 1.18 1.51 pCi/g 0.25 1

Lead-212 0.476 0.3831 0.115 0.106 pCi/g 0.32 1

Lead-214 0.568 0.4796 0.114 0.0641 pCi/g 0.33 1

Potassium-40 10.8 10.85 1.89 0.687 pCi/g 0.01 1

Protactinium-231 0.252 0.3615 U 0.455 1.23 pCi/g 0.13 1

Radium-226 0.492 0.4596 0.112 0.500 0.0647 pCi/g 0.12 1

Radium-228 0.257 0.3322 0.143 0.204 pCi/g 0.22 1

Thallium-208 0.244 0.2165 0.0606 0.0347 pCi/g 0.19 1
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QC Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-5176-A-21-H DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104076 Prep Batch: 99826

Thorium-234

Analyte

10.02U0.27750.265 0.409 1.37

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235 0.0796 0.1091 U 0.148 0.256 pCi/g 0.10 1

Uranium-238 0.265 0.2775 U 0.409 1.37 pCi/g 0.02 1

Thorium 228 0.476 0.3831 0.115 0.106 pCi/g 0.32 1

Client Sample ID: Method BlankLab Sample ID: MB 160-99833/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104073 Prep Batch: 99833

Actinium-227

Analyte

U 102/10/14 15:0001/20/14 14:41pCi/g0.370

MDCLOQ

0.2070.207

(2σ+/-) (2σ+/-)

MB

-0.02978

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/10/14 15:0001/20/14 14:41pCi/g0.3470.03030.0303U0.0000Actinium 228

102/10/14 15:0001/20/14 14:41pCi/g0.3620.09810.0981U0.0000Bismuth-212

102/10/14 15:0001/20/14 14:41pCi/g0.1900.1320.132U-0.01954Bismuth-214

102/10/14 15:0001/20/14 14:41pCi/g0.06250.03240.0324U0.004438Cesium-137

102/10/14 15:0001/20/14 14:41pCi/g1.780.9880.986U0.4502Lead-210

102/10/14 15:0001/20/14 14:41pCi/g0.1220.06680.0668U-0.003001Lead-212

102/10/14 15:0001/20/14 14:41pCi/g0.1520.07890.0787U0.04718Lead-214

102/10/14 15:0001/20/14 14:41pCi/g1.0926.726.7U-0.6668Potassium-40

102/10/14 15:0001/20/14 14:41pCi/g1.410.4700.469U0.2495Protactinium-231

102/10/14 15:0001/20/14 14:41pCi/g0.1900.5000.1320.132U-0.01954Radium-226

102/10/14 15:0001/20/14 14:41pCi/g0.3470.03030.0303U0.0000Radium-228

102/10/14 15:0001/20/14 14:41pCi/g0.08530.06820.0682U-0.008297Thallium-208

102/10/14 15:0001/20/14 14:41pCi/g1.390.7150.715U0.1869Thorium-234

102/10/14 15:0001/20/14 14:41pCi/g0.2580.1630.163U0.04283Uranium-235

102/10/14 15:0001/20/14 14:41pCi/g1.390.7150.715U0.1869Uranium-238

102/10/14 15:0001/20/14 14:41pCi/g0.1220.06680.0668U-0.003001Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-99833/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104071 Prep Batch: 99833

Americium-241

Analyte

116-879895.3397.5 10.0 1.22

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.3 30.92 3.29 0.298 pCi/g 99 87 - 120

Cobalt-60 23.3 23.06 2.42 0.217 pCi/g 99 87 - 115

Client Sample ID: TI12-233-SU2FSS-001Lab Sample ID: 160-5175-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104074 Prep Batch: 99833

Actinium-227

Analyte

10.51U0.01637-0.255 U 0.183 0.736

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.356 0.3006 0.132 0.249 pCi/g 0.20 1

Bismuth-212 0.344 U 0.3405 U 0.415 0.674 pCi/g 0 1
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QC Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: TI12-233-SU2FSS-001Lab Sample ID: 160-5175-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104074 Prep Batch: 99833

Bismuth-214

Analyte

10.640.32620.517 0.114 0.113

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.0141 U 0.005493 U 0.0357 0.0651 pCi/g 0.11 1

Lead-210 0.725 U 0.7750 U 0.943 1.54 pCi/g 0.02 1

Lead-212 0.491 0.4649 0.121 0.0982 pCi/g 0.11 1

Lead-214 0.480 0.5892 0.138 0.0886 pCi/g 0.42 1

Potassium-40 10.8 11.17 1.81 0.668 pCi/g 0.11 1

Protactinium-231 0.0771 U 0.5192 U 0.406 1.53 pCi/g 0.85 1

Radium-226 0.517 0.3262 0.114 0.500 0.113 pCi/g 0.64 1

Radium-228 0.356 0.3006 0.132 0.249 pCi/g 0.20 1

Thallium-208 0.234 0.1545 0.0439 0.0196 pCi/g 0.67 1

Thorium-234 0.502 U 0.4464 U 0.499 1.44 pCi/g 0.06 1

Uranium-235 0.0594 U 0.07417 U 0.0985 0.338 pCi/g 0.09 1

Uranium-238 0.502 U 0.4464 U 0.499 1.44 pCi/g 0.06 1

Thorium 228 0.491 0.4649 0.121 0.0982 pCi/g 0.11 1

Client Sample ID: Method BlankLab Sample ID: MB 160-99836/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104077 Prep Batch: 99836

Actinium-227

Analyte

U 102/10/14 02:0101/20/14 15:12pCi/g0.356

MDCLOQ

0.1970.197

(2σ+/-) (2σ+/-)

MB

-0.01938

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/10/14 02:0101/20/14 15:12pCi/g0.1950.1050.105U0.07143Actinium 228

102/10/14 02:0101/20/14 15:12pCi/g0.8010.4170.417U-0.04318Bismuth-212

102/10/14 02:0101/20/14 15:12pCi/g0.2110.1040.104U0.01059Bismuth-214

102/10/14 02:0101/20/14 15:12pCi/g0.08010.04470.0446U-0.01405Cesium-137

102/10/14 02:0101/20/14 15:12pCi/g1.814.414.41U-0.5641Lead-210

102/10/14 02:0101/20/14 15:12pCi/g0.1130.2830.283U-0.03681Lead-212

102/10/14 02:0101/20/14 15:12pCi/g0.1400.07620.0760U0.04484Lead-214

102/10/14 02:0101/20/14 15:12pCi/g1.273.453.45U-0.3073Potassium-40

102/10/14 02:0101/20/14 15:12pCi/g1.700.1710.171U-0.05533Protactinium-231

102/10/14 02:0101/20/14 15:12pCi/g0.2110.5000.1040.104U0.01059Radium-226

102/10/14 02:0101/20/14 15:12pCi/g0.1950.1050.105U0.07143Radium-228

102/10/14 02:0101/20/14 15:12pCi/g0.07540.04160.0416U0.01030Thallium-208

102/10/14 02:0101/20/14 15:12pCi/g1.300.3140.314U0.1229Thorium-234

102/10/14 02:0101/20/14 15:12pCi/g0.2990.09380.0937U-0.02553Uranium-235

102/10/14 02:0101/20/14 15:12pCi/g1.300.3140.314U0.1229Uranium-238

102/10/14 02:0101/20/14 15:12pCi/g0.1130.2830.283U-0.03681Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-99836/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104078 Prep Batch: 99836

Americium-241

Analyte

116-879996.2497.5 10.2 1.57

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.3 30.31 3.31 0.374 pCi/g 97 87 - 120

Cobalt-60 23.3 22.08 2.33 0.0869 pCi/g 95 87 - 115
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QC Sample Results
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: TI12-233-SU2FSS-031Lab Sample ID: 160-5175-31 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104072 Prep Batch: 99836

Actinium-227

Analyte

10.55U0.09648-0.214 U 0.266 0.454

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.203 0.1463 U 0.133 0.243 pCi/g 0.25 1

Bismuth-212 0.165 U 0.3519 U 0.452 0.741 pCi/g 0.21 1

Bismuth-214 0.686 0.8459 0.173 0.109 pCi/g 0.52 1

Cesium-137 0.00354 U -0.00377

0

U 0.0323 0.0604 pCi/g 0.12 1

Lead-210 0.342 U 1.632 U 1.23 1.83 pCi/g 0.65 1

Lead-212 0.226 0.2916 0.0926 0.114 pCi/g 0.40 1

Lead-214 0.726 0.7093 0.148 0.113 pCi/g 0.06 1

Potassium-40 7.65 7.427 1.40 0.587 pCi/g 0.08 1

Protactinium-231 0.0996 U 0.5171 U 0.534 1.93 pCi/g 0.61 1

Radium-226 0.686 0.8459 0.173 0.500 0.109 pCi/g 0.52 1

Radium-228 0.203 0.1463 U 0.133 0.243 pCi/g 0.25 1

Thallium-208 0.0599 0.1133 0.0564 0.0628 pCi/g 0.55 1

Thorium-234 0.147 U 0.06417 U 0.502 1.62 pCi/g 0.12 1

Uranium-235 0.0823 U 0.1548 U 0.210 0.297 pCi/g 0.20 1

Uranium-238 0.147 U 0.06417 U 0.502 1.62 pCi/g 0.12 1

Thorium 228 0.226 0.2916 0.0926 0.114 pCi/g 0.40 1
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QC Association Summary
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Rad

Prep Batch: 99826

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5175-21 TI12-233-SU2FSS-021 Total/NA

Solid Fill_Geo-21160-5175-22 TI12-233-SU2FSS-022 Total/NA

Solid Fill_Geo-21160-5175-23 TI12-233-SU2FSS-023 Total/NA

Solid Fill_Geo-21160-5175-24 TI12-233-SU2FSS-024 Total/NA

Solid Fill_Geo-21160-5175-25 TI12-233-SU2FSS-025 Total/NA

Solid Fill_Geo-21160-5175-26 TI12-233-SU2FSS-026 Total/NA

Solid Fill_Geo-21160-5175-27 TI12-233-SU2FSS-027 Total/NA

Solid Fill_Geo-21160-5175-28 TI12-233-SU2FSS-028 Total/NA

Solid Fill_Geo-21160-5175-29 TI12-233-SU2FSS-029 Total/NA

Solid Fill_Geo-21160-5175-30 TI12-233-SU2FSS-030 Total/NA

Solid Fill_Geo-21160-5176-A-21-H DU Duplicate Total/NA

Solid Fill_Geo-21LCS 160-99826/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-99826/1-A Method Blank Total/NA

Prep Batch: 99833

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5175-1 TI12-233-SU2FSS-001 Total/NA

Solid Fill_Geo-21160-5175-1 DU TI12-233-SU2FSS-001 Total/NA

Solid Fill_Geo-21160-5175-2 TI12-233-SU2FSS-002 Total/NA

Solid Fill_Geo-21160-5175-3 TI12-233-SU2FSS-003 Total/NA

Solid Fill_Geo-21160-5175-4 TI12-233-SU2FSS-004 Total/NA

Solid Fill_Geo-21160-5175-5 TI12-233-SU2FSS-005 Total/NA

Solid Fill_Geo-21160-5175-6 TI12-233-SU2FSS-006 Total/NA

Solid Fill_Geo-21160-5175-7 TI12-233-SU2FSS-007 Total/NA

Solid Fill_Geo-21160-5175-8 TI12-233-SU2FSS-008 Total/NA

Solid Fill_Geo-21160-5175-9 TI12-233-SU2FSS-009 Total/NA

Solid Fill_Geo-21160-5175-10 TI12-233-SU2FSS-010 Total/NA

Solid Fill_Geo-21160-5175-11 TI12-233-SU2FSS-011 Total/NA

Solid Fill_Geo-21160-5175-12 TI12-233-SU2FSS-012 Total/NA

Solid Fill_Geo-21160-5175-13 TI12-233-SU2FSS-013 Total/NA

Solid Fill_Geo-21160-5175-14 TI12-233-SU2FSS-014 Total/NA

Solid Fill_Geo-21160-5175-15 TI12-233-SU2FSS-015 Total/NA

Solid Fill_Geo-21160-5175-16 TI12-233-SU2FSS-016 Total/NA

Solid Fill_Geo-21160-5175-17 TI12-233-SU2FSS-017 Total/NA

Solid Fill_Geo-21160-5175-18 TI12-233-SU2FSS-018 Total/NA

Solid Fill_Geo-21160-5175-19 TI12-233-SU2FSS-019 Total/NA

Solid Fill_Geo-21160-5175-20 TI12-233-SU2FSS-020 Total/NA

Solid Fill_Geo-21LCS 160-99833/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-99833/1-A Method Blank Total/NA

Prep Batch: 99836

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5175-31 TI12-233-SU2FSS-031 Total/NA

Solid Fill_Geo-21160-5175-31 DU TI12-233-SU2FSS-031 Total/NA

Solid Fill_Geo-21LCS 160-99836/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-99836/1-A Method Blank Total/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5175-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU2FSS-001 Lab Sample ID: 160-5175-1
Matrix: SolidDate Collected: 01/13/14 08:59

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104064 02/10/14 15:02 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-002 Lab Sample ID: 160-5175-2
Matrix: SolidDate Collected: 01/13/14 08:50

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104065 02/10/14 15:02 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-003 Lab Sample ID: 160-5175-3
Matrix: SolidDate Collected: 01/13/14 09:09

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104066 02/10/14 15:03 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-004 Lab Sample ID: 160-5175-4
Matrix: SolidDate Collected: 01/13/14 08:48

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104074 02/10/14 14:58 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-005 Lab Sample ID: 160-5175-5
Matrix: SolidDate Collected: 01/13/14 08:46

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104072 02/10/14 14:59 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-006 Lab Sample ID: 160-5175-6
Matrix: SolidDate Collected: 01/13/14 09:41

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104076 02/10/14 15:15 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5175-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU2FSS-007 Lab Sample ID: 160-5175-7
Matrix: SolidDate Collected: 01/13/14 09:13

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104077 02/10/14 15:11 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-008 Lab Sample ID: 160-5175-8
Matrix: SolidDate Collected: 01/13/14 08:57

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 105519 02/14/14 17:21 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-009 Lab Sample ID: 160-5175-9
Matrix: SolidDate Collected: 01/13/14 09:02

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104075 02/10/14 15:14 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-010 Lab Sample ID: 160-5175-10
Matrix: SolidDate Collected: 01/13/14 09:30

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104072 02/10/14 15:46 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-011 Lab Sample ID: 160-5175-11
Matrix: SolidDate Collected: 01/13/14 09:28

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104073 02/10/14 15:47 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-012 Lab Sample ID: 160-5175-12
Matrix: SolidDate Collected: 01/13/14 09:36

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104071 02/10/14 15:48 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5175-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU2FSS-013 Lab Sample ID: 160-5175-13
Matrix: SolidDate Collected: 01/13/14 09:45

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104064 02/10/14 15:49 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-014 Lab Sample ID: 160-5175-14
Matrix: SolidDate Collected: 01/13/14 09:50

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104065 02/10/14 15:49 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-015 Lab Sample ID: 160-5175-15
Matrix: SolidDate Collected: 01/13/14 09:52

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104066 02/10/14 15:50 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-016 Lab Sample ID: 160-5175-16
Matrix: SolidDate Collected: 01/13/14 10:52

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104077 02/10/14 16:01 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-017 Lab Sample ID: 160-5175-17
Matrix: SolidDate Collected: 01/13/14 09:13

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104078 02/10/14 16:03 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-018 Lab Sample ID: 160-5175-18
Matrix: SolidDate Collected: 01/13/14 09:39

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:41 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104075 02/10/14 15:59 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5175-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU2FSS-019 Lab Sample ID: 160-5175-19
Matrix: SolidDate Collected: 01/13/14 09:48

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:43 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104076 02/10/14 16:01 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-020 Lab Sample ID: 160-5175-20
Matrix: SolidDate Collected: 01/13/14 10:49

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 14:43 RLS99833 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104074 02/10/14 16:29 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-021 Lab Sample ID: 160-5175-21
Matrix: SolidDate Collected: 01/13/14 10:46

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104078 02/10/14 11:52 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-022 Lab Sample ID: 160-5175-22
Matrix: SolidDate Collected: 01/13/14 09:54

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104075 02/10/14 11:50 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-023 Lab Sample ID: 160-5175-23
Matrix: SolidDate Collected: 01/13/14 10:04

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104074 02/10/14 12:55 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-024 Lab Sample ID: 160-5175-24
Matrix: SolidDate Collected: 01/13/14 09:32

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104072 02/10/14 12:56 SMP TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5175-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU2FSS-025 Lab Sample ID: 160-5175-25
Matrix: SolidDate Collected: 01/13/14 09:56

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104073 02/10/14 12:57 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-026 Lab Sample ID: 160-5175-26
Matrix: SolidDate Collected: 01/10/14 13:37

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104071 02/10/14 12:57 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-027 Lab Sample ID: 160-5175-27
Matrix: SolidDate Collected: 01/13/14 10:37

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104064 02/10/14 12:58 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-028 Lab Sample ID: 160-5175-28
Matrix: SolidDate Collected: 01/13/14 09:52

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104065 02/10/14 12:59 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-029 Lab Sample ID: 160-5175-29
Matrix: SolidDate Collected: 01/13/14 10:01

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104066 02/10/14 13:00 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU2FSS-030 Lab Sample ID: 160-5175-30
Matrix: SolidDate Collected: 01/13/14 10:39

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104077 02/10/14 13:02 SMP TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5175-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU2FSS-031 Lab Sample ID: 160-5175-31
Matrix: SolidDate Collected: 01/13/14 10:43

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 15:12 RLS99836 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104074 02/10/14 20:39 SMP TAL SLTotal/NA

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Certification Summary
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5175-2

Project/Site: Treasure Island 122412

Laboratory: TestAmerica St. Louis
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska MO0005410State Program 06-30-14

California NELAP 9 09266CA 03-31-14

Connecticut State Program 1 PH-0241 03-31-15

Florida NELAP 4 E87689 06-30-14

Illinois NELAP 5 200023 11-30-14

Iowa State Program 7 373 12-01-14

Kansas NELAP 7 E-10236 10-31-14

Kentucky (DW) State Program 4 90125 12-31-14

L-A-B DoD ELAP L2305 01-10-16

Louisiana NELAP 6 LA140007 12-31-14

Maryland State Program 3 310 09-30-14

Missouri State Program 7 780 06-30-14

Nevada State Program 9 MO000542013-1 07-31-14

New Jersey NELAP 2 MO002 06-30-14

New Mexico State Program 6 06-30-10 *

New York NELAP 2 11616 04-01-14

North Dakota State Program 8 R207 06-30-14

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 2013-049 08-31-14

Pennsylvania NELAP 3 68-00540 02-28-14

South Carolina State Program 4 85002001 06-30-14

Texas NELAP 6 T104704193-13-6 07-31-14

USDA Federal P330-07-00122 01-09-17

USEPA Reg V SDWA Federal 1 WG-15J 08-30-14

Utah NELAP 8 MO000542013-5 07-31-14

Virginia NELAP 3 2236 06-14-14

Washington State Program 10 C592 08-30-14

West Virginia DEP State Program 3 381 02-28-14 *

TestAmerica St. Louis

* Expired certification is currently pending renewal and is considered valid.
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Method Summary
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method Method Description LaboratoryProtocol

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5175-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5175-1 TI12-233-SU2FSS-001 Solid 01/13/14 08:59 01/15/14 08:55

160-5175-2 TI12-233-SU2FSS-002 Solid 01/13/14 08:50 01/15/14 08:55

160-5175-3 TI12-233-SU2FSS-003 Solid 01/13/14 09:09 01/15/14 08:55

160-5175-4 TI12-233-SU2FSS-004 Solid 01/13/14 08:48 01/15/14 08:55

160-5175-5 TI12-233-SU2FSS-005 Solid 01/13/14 08:46 01/15/14 08:55

160-5175-6 TI12-233-SU2FSS-006 Solid 01/13/14 09:41 01/15/14 08:55

160-5175-7 TI12-233-SU2FSS-007 Solid 01/13/14 09:13 01/15/14 08:55

160-5175-8 TI12-233-SU2FSS-008 Solid 01/13/14 08:57 01/15/14 08:55

160-5175-9 TI12-233-SU2FSS-009 Solid 01/13/14 09:02 01/15/14 08:55

160-5175-10 TI12-233-SU2FSS-010 Solid 01/13/14 09:30 01/15/14 08:55

160-5175-11 TI12-233-SU2FSS-011 Solid 01/13/14 09:28 01/15/14 08:55

160-5175-12 TI12-233-SU2FSS-012 Solid 01/13/14 09:36 01/15/14 08:55

160-5175-13 TI12-233-SU2FSS-013 Solid 01/13/14 09:45 01/15/14 08:55

160-5175-14 TI12-233-SU2FSS-014 Solid 01/13/14 09:50 01/15/14 08:55

160-5175-15 TI12-233-SU2FSS-015 Solid 01/13/14 09:52 01/15/14 08:55

160-5175-16 TI12-233-SU2FSS-016 Solid 01/13/14 10:52 01/15/14 08:55

160-5175-17 TI12-233-SU2FSS-017 Solid 01/13/14 09:13 01/15/14 08:55

160-5175-18 TI12-233-SU2FSS-018 Solid 01/13/14 09:39 01/15/14 08:55

160-5175-19 TI12-233-SU2FSS-019 Solid 01/13/14 09:48 01/15/14 08:55

160-5175-20 TI12-233-SU2FSS-020 Solid 01/13/14 10:49 01/15/14 08:55

160-5175-21 TI12-233-SU2FSS-021 Solid 01/13/14 10:46 01/15/14 08:55

160-5175-22 TI12-233-SU2FSS-022 Solid 01/13/14 09:54 01/15/14 08:55

160-5175-23 TI12-233-SU2FSS-023 Solid 01/13/14 10:04 01/15/14 08:55

160-5175-24 TI12-233-SU2FSS-024 Solid 01/13/14 09:32 01/15/14 08:55

160-5175-25 TI12-233-SU2FSS-025 Solid 01/13/14 09:56 01/15/14 08:55

160-5175-26 TI12-233-SU2FSS-026 Solid 01/10/14 13:37 01/15/14 08:55

160-5175-27 TI12-233-SU2FSS-027 Solid 01/13/14 10:37 01/15/14 08:55

160-5175-28 TI12-233-SU2FSS-028 Solid 01/13/14 09:52 01/15/14 08:55

160-5175-29 TI12-233-SU2FSS-029 Solid 01/13/14 10:01 01/15/14 08:55

160-5175-30 TI12-233-SU2FSS-030 Solid 01/13/14 10:39 01/15/14 08:55

160-5175-31 TI12-233-SU2FSS-031 Solid 01/13/14 10:43 01/15/14 08:55

TestAmerica St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5175-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

03/01/16 (Purchased Reagent) Americium-241 2870 BqEckert & Ziegler, Lot 83814-334Marn Soil_00002

Cd-109 39231 Bq
Ce-139 1302 Bq
Cesium-137 1087 Bq
Co-57 849 Bq
Cobalt-60 1788 Bq
Hg-203 2820 Bq
Lead-210 35040 Bq
Sn-113 2306 Bq
Y-88 3762 Bq

02/09/17 (Purchased Reagent) Americium-241 2797 BqEckert & Ziegler, Lot 90099MarnSolid_00002

Cd-109 39337 Bq
Ce-139 1320 Bq
Cesium-137 1122 Bq
Co-57 870 Bq
Hg-203 2814 Bq
Lead-210 35883 Bq
Sn-113 2322 Bq
Y-88 3821 Bq

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0148 g 1.0148 g04/01/59 02/23/12Source C_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5175-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1846.42 Bq10 mL 2.0327 
mL

01/01/61 02/23/11Source F_00001 water, Lot 83725-334
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5175-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cd-109 26819.3 Bq
Ce-139 890.424 Bq
Cesium-137 743.562 Bq
Co-57 580.6 Bq
Cobalt-60 1222.38 Bq
Hg-203 1926.02 Bq
Sn-113 1576.93 Bq
Y-88 2572.87 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1693.09 Bq10 mL 1.8639 g01/01/61 01/01/11Source G_00001 water, Lot 83725-334
Cd-109 24592.1 Bq
Ce-139 816.481 Bq
Cesium-137 681.815 Bq
Co-57 532.386 Bq
Cobalt-60 1120.87 Bq
Hg-203 1766.08 Bq
Sn-113 1445.98 Bq
Y-88 2359.21 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5175-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

01/22/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00002

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

10/31/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00003

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/03/15 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 81427-334Tuna Can_00002

Cd-109 16063 Bq
Ce-139 546 Bq
Cesium-137 465 Bq
Co-57 357 Bq
Cobalt-60 742 Bq
Hg-203 1208 Bq
Lead-210 15186 Bq
Sn-113 943 Bq
Y-88 1571 Bq

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003

Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
Lead-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006

Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Lead-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq

Page 39 of 1443



Reagent

Gamma Ampuole_00001
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Reagent

Gamma Ampuole_00003
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 

Page 2 of 2 

, 
I 
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lll'l!'!!!I 

~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 3 04-08-2010 Page 1 of 2 
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 



Reagent

Tuna Can LCS_00002
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Qec 1 d 

A.ANALYTICS 

I 2- - ZLD -0 Lp 

An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Rad ionucl ide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item 1 
Calibration Date: Ol -Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Ind ustria l Blvd. 
At lanta, Georg ia 30318 
Te l 404· 352 •8677 

Fa x 404·352•2837 

www.ana lytics inc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram )pS UA Ue u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 4nLS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 4nLS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HPGe 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HP Ge 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HP Ge 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expande d uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Re sults." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8 % . This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--..:....::;.~___;;....:....::'V''--c;U-y/----"--'<!.-_______ _ 

M. I. Taskaeva, Radiochemist 

QA Approved: ~ /, 
D. M. Montgomery, QA Manager 

Date: 12-2r -o~ 

End of Certificate 
Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, Ca lifornia 91355 1380 Seaboard Industrial Blvd . Atl anta, Georgia, 30318 



Gamma LCS per Geometry 
Geometry: Tuna Can

Reference date 10/1/2006
Calibration Standard: 74139-334

Standard volume g / vial 1550
Standard volume transferred in g / geometry 341.9

Isotope

Certified 
Activity 

gammas/s
ec

Geometry 
Activity 

gammas/se
c

γ γ γ γ 
abundanc

e
dpm/g

Am-241 2034.3 449 0.359 219.35
Cs-137 1811.3 400 0.851 82.39
Co-60 3523 777 0.999856 136.39

Reviewed By: Chris Hough

Date: 3/15/2013

Page 71 of 1443
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k'ec 1 d 

A ANALYTICS 
An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item I 
Calibration Date: Ol-Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404•352•2837 

www.analyticsinc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision I, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty, % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram ')PS UA UB u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 411 LS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 411 LS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HP Ge 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HPGe 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HPGe 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U- Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8%. This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--.:.....:c~---'-"v'--~--"--e...-_______ _ 
M. I. Taskaeva, Radiochemist 

QA Approved: ~ -/, 
D. M. Montgomery, QA Manager 

Date: 12 -21 ... ot; 

End of Certificate 
Corporate Office Laboratory 
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ANALYTICS 
An Isotope Products Laboratories Company 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Tel 404•352·8677 
Fax 404·352•2837 

www.a nalyticsi n c.com 

ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS 
BATCH127 

CAL/BRA TION DA TE: October 1r 2006 12:00 EST 

Q) 
0.. 
0 -0 

..!!? 

Cd-109 

Co-57 

Ce-139 

Hg-203 

Sn-113 

Cs-137 

Y-88 

Co-60 

Co-60 

Y-88 

88 

122 

166 

279 

392 

662 

898 

1173 

1332 

1836 

c: 
0 

~ :a 
.... 0 

..c ..c: 
7a 1ii 
(.) :a:: 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

Optional Additional Isotopes 
Pb-210 46.5 4IT LS 

Am-241 59,5 4Tf LS 

Sr-85 514 IC 

Cs-134 605 IC 

Cs-134 796 IC 

Mn-54 835 IC 

Zn-65 1116 IC 
Cal1brat1on Methods. 

0.16 1.1 0.88 

0.23 1.1 0.71 

0.17 1.0 0.58 

0.11 1.1 0.34 

0.21 1,0 0.35 

0.36 1.1 0,60 

0.19 1.0 0.33 

0.31 ,97 0.45 

0.33 .93 0.48 

0.24 1.0 0.35 

0.33 1.1 0 

0.33 1.1 0 

0.30 1.1 0 

0.30 1.0 0 

0.30 1.0 0 

0,30 1.0 0 

0.30 1.0 0 

4TT LS (4 pi Liquid Scintillation Counting) 

~ 
1ii 
E 
0 
(!) 
(!) 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.9 

0.9 

0.7 

0.8 

0.8 

0.8 

0.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.30 

0.30 

0.17 

0.17 

0.17 

0.17 

0.17 

HPGe (High Purity Germanium Gamma Ray Spectrometer) 
IC (Gamma Ray Ionization Chamber) 

2As Percent (%)from counting data 

0.2 1.64 3.3 

0.2 1.52 3.0 

0.2 1.38 2.8 

0.2 1.37 2.7 

0.2 1.30 2.6 

0.2 1.49 3.0 

0.2 1.29 2.6 

0.2 1.33 2.7 

0,2 1.32 2.6 

0.2 1.31 2.6 

0.2 1.50 3.0 

0.2 1.50 3.0 

0.2 1.36 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy 
dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV 
gamma-ray and the X-rays emitted in the decay ofHg-203, (2) between the 1333 keV gamma-ray and the 1325 keV 
single escape peak from the 1836 keV gamma-ray. 

Operations Manual Forms, ANA-QA-06 Form 1, Rev. 2, 6!1/2005 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
1249.94 IBq/Sample 

10/31/20131 

#1 1215 Sq/Sample 
#2 1264 Sq/Sample 
#3 1267 Sq/Sample 

Mean = 1248.667 

Radionuclide: 
Am-241 

1 sigma= 29.19475 1.96 sigma = 57.22171 

True Value minus 5% = 1187.443 --------
True Value plus 5% = 1312.437 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/13 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Am-241.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
469.49 Sq/Sample 

10/31/20131 

#1 451.6 Sq/Sample 

#2 477.4 Bq/Sample 

#3 455.6 Bq/Sample 

Mean = 461.5333 

Radionuclide: 

I Cs-137 

1 sigma= 13.88572 1.96 sigma= 27.21602 

True Value minus 5% = 446.0155 --------
True Value plus 5% = 492.9645 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Cs-137.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 

Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 

777 IBq/Sample 
10/31/20131 

#1 724.3 Sq/Sample 

#2 77 4.1 Sq/Sample 

#3 770 Sq/Sample 

Mean= 756.1333 

Radionuclide: 

I Co-60 

1 sigma = 27.64459 1.96 sigma= 54.1834 

True Value minus 5% = 738.15 --------
True Value plus 5% = 815.85 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Co-60.XLS 12/1/2013 
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Printed: 12/1/2013 

Gamma LCS per Geometry - Tuna Can 

Reagent ID: Tuna Can LCS 00003 
Container: 259586 

~,....,,....,.-:-:-:---~~~~~ 

Reference date 10/1 /2006 
Calibration Standard: 74139-334 

~~~~~~~~~ 

Standard volume: 1550 
Standard volume transferred: 341.9 

Certified Geometry 
Isotope Activity Activity 

gammas/sec gammas/sec 
Am-241 2034.3 448.7 
Cs-137 1811.3 399.5 
Co-60 3522 776.9 

Reviewed By: Jody Watson 

Date: 12/1/2013 

g/vial 
g/geometry 

y 
abundance 

0.359 
0.851 

0.999856 

SOP Reference: ST-RD-0102, Current Rev Form: RAD-0080 

\\Slsvr01 \rad\gamma\Calibrations\LCS STD worksheet\LCS Tuna Can dpm-g.xls 

dpm/g Bq/sample 

219.35 1249.94 
82.39 469.49 
136.36 777.00 

Revised: 11/27/2013 
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Test America St. Louis Spectrum ID: 9 Gamma 20130915 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Ge9 S/N100228730 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 08:28:21 

Analysis Time: 11/11/2013 19:50 
Analysis Quantity: 1.000E+OO Sample 

Live Time: 1800 
Real Time: 1810 
Dead Time: 0.57 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

5.305E-01 
7.243E+02 
7.235E+OO 
4.516E+02 
6.293E+OO 
4.025E+OO 
5.881E+OO 
3.059E+Ol 
l.442E+04 
5.630E+Ol 
5.714E+OO 
9.580E+Ol 
7.078E+OO 
1.477E+Ol 
5.684E+OO 

-2.970E+02 
9.991E+Ol 

-4.791E+OO 
l.215E+03 

1.715E+04 

9 Soil TunaCan.Clb - -
9 Soil TunaCan 90099 050312 
6/14/2012 10:19 
3/1/2012 13:57 
Client Routine Short Revl.lib 
9 2013-10-05 0100.PBC - -

1-Sigma 
Counting 
Uncert 

£, 
0 

769.5 
1. 0 

93.6 
1. 0 

42.6 
75.0 

110.2 
64.6 
0.9 

36.7 
34.9 

152.1 
34.4 
57.1 
65.7 
9.4 

80.0 
104.0 

0.8 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

4.082E+OO 
7.254E+OO 
6.774E+OO 
4.733E+OO 
2.678E+OO 
3.020E+OO 
6.478E+OO 
1.977E+01 
1.325E+02 
2.065E+Ol 
1.996E+OO 
1.457E+02 
2.432E+OO 
8.428E+OO 
3.737E+OO 
2.787E+Ol 
7.990E+01 
4.982E+OO 
9.198E+OO 

Analyst: Jody Watson 

1-Sigma 
Total 
Un cert 
Bq/Sample 

4.082E+OO 
3.708E+Ol 
6.784E+OO 
2.396E+01 
2.698E+OO 
3.027E+OO 
6.486E+OO 
1.984E+Ol 
8.572E+02 
2.097E+Ol 
2.018E+OO 
1.458E+02 
2.460E+OO 
8.462E+OO 
3.748E+00 
3.191E+Ol 
8.006E+Ol 
4.988E+00 
6.370E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

1.578E+01 
3.977E+OO 
2.680E+01 
3.540E+OO 
1.271E+01 
5.177E+01 
2.150E+Ol 
3.918E+Ol 
2.204E+02 
6.722E+Ol 
6.384E+OO 
4.895E+02 
4.992E+OO 
3.552E+Ol 
9.406E+OO 
8.608E+Ol 
4.336E+02 
1.653E+Ol 
1.316E+Ol 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

1 

Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Det9\9 Gamma 20130915.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge9 S/N100228730 

Calibration 
Filename: 

9 Soil TunaCan 90099 050312 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 8:28:21 AM 
1800 
1810 

0.57 % 
9 

9 Soil TunaCan.Clb 

3/1/2012 1:57:17 PM 
0.074 keV 
0.250 keV/channel 

-2.269E-08 keV/channelA2 

6/14/2012 10:19:51 AM 
165.85 keV 

Quadratic Uncertainty 1.30 % 
-8.079856E-01 + (-2.367265E-Ol*Log(E) ) + 

( -3.950640E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.42 % 

-2.387916E+Ol + ( 8.875647E+OO*Log(E) ) + 
( -9.401100E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 59keV ) 

8000 ( 1999.34keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

True coincidence correction: 

Status 
YES 
YES 
NO 
NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 35 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

36.60 
46.55 
59.57 
77.08 
88.08 
93.88 

93.88 

105.44 

122.44 

131.16 
161. 84 

191.89 
199.99 
238.40 
242.14 
276.94 
283.56 
294.85 
300.38 
338.25 

Normalized diff: 134.9778 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

401. 
22813. 
28391. 

140. 
1206. 

58. 

58. 

16.10 
0.92 
0.76 

39.21 
7.29 

87.63 

87.63 

44. 110.15 

45. 108.81 

35. 137.33 
5. 850.44 

75. 
66. 

138. 
11. 
34. 

5. 
92. 
4 8. 
45. 

47.73 
64.08 
27.30 

403.77 
114. 35 
702.33 

54.23 
84.68 
84.62 

1.13 
0.93 
0.93 
0.98 
1. 06 
1. 04 

1. 04 

1. 05 

1. 07 

1. 08 
1.11 

0.55 
0.38 
0.91 
1.18 
1. 21 
1. 22 
0.49 
1. 24 
1. 27 

1.639E-02 
2.578E-02 
3.661E-02 
4.675E-02 
5.052E-02 
5.171E-02 

5.171E-02 

5.318E-02 

5.305E-02 

5.216E-02 
4.676E-02 

4.310E-02 
4.195E-02 
3.734E-02 
3.697E-02 
3.372E-02 
3.315E-02 
3.232E-02 
3.195E-02 
2.940E-02 

Comments 
10/1/2006 12:00:00 PM 

9 2013-10-05 0100.PBC 
10/5/2013 1:00:21 AM 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 
59.54 

93.35 
93.35 
92.59 
93.35 
93.35 
93.35 
93.35 

105.31 
105.31 
121. 78 
121. 78 
131.29 
163.38 
163.38 

238.63 
242.00 
277.28 
284.30 
295.09 
300.03 
338.32 

4.250 
35.900 

5.561 
5.810 
5.584 
5.810 
5.561 
5.561 
5.810 

21.200 
21.200 
28.580 
28.580 
18.000 

5.080 
5.080 

43.300 
7.430 
6.310 
6.140 

19.300 
3.280 

12.010 

***** 
Act. Nuc 

Bq/Sampl 

l.442E+04 PB210 
1.215E+03 AM241 

PBC<MDA AC228 
l.069E+Ol U235 
1.115E+Ol TH234 
1.069E+Ol U235 
2.622E+Ol AC228 

PBC<MDA AC228 
l.069E+Ol U235 

PBC<MDA EU155 
5.881E+OO EU155 

PBC<MDA EU152 
2.352E+OO EU152 

PBC<MDA Pa234 
PBC<MDA U235 

l.068E+OO U235 

6.216E+Ol PB212 
PBC<MDA PB214 
PBC<MDA TL208 

HL>Cutoff Il31 
PBC<MDA PB214 
PBC<MDA PB212 
PBC<MDA AC228 
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338.32 12.010 l.661E+Ol AC228 
344.89 28. 130.46 1. 27 2.905E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 2.923E+OO EU152 
351.72 86. 44.07 1. 28 2.860E-02 351. 93 37.600 PBC<MDA PB214 
367.42 39. 64.82 0.53 2.775E-02 
519.92 99. 37.67 0.41 2.164E-02 
562.86 22. 127.02 1. 4 7 2.040E-02 563.24 8.350 PBC<MDA CS134 
570.13 20. 136.61 1. 47 2.024E-02 569.32 15.380 PBC<MDA CS134 
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TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

3 

pk energy area uncert fwhm 

570.13 20. 136.24 1. 4 7 

corr 

2.024E-02 

nuclide 
569.47 
569.32 
569.47 
583.02 
609.31 
661. 66 

brnch. 
8.200 

15.380 

act. nuc 
6.589E+OO Pa234 

PBC<MDA CS134 
6.607E+OO Pa234 

PBC<MDA TL208 
6.578E+OO BI214 
4.516E+02 CS137 

583.13 
609.58 
661. 61 
712.89 
727.11 
766.71 

779.17 

797.04 
860.47 
883.68 

910.66 

943.80 
964.12 

996.48 

1121.05 
1173.15 
1272.28 

1332.36 
1460.86 
1764.37 

4 0. 
105. 

10643. 
39. 
17. 
33. 

59. 

60.64 
31. 70 

1. 05 
39.12 

152.13 
79.97 

42.55 

6. 290.73 
19. 137.44 
19. 133.89 

44. 76.62 

24. 117.47 
14. 228.97 

16. 177.62 

28. 
5976. 

11. 

5385. 
1. 
7. 

81.71 
1. 44 

75.03 

1. 39 
76.97 
64.03 

1. 48 
0.98 
1. 45 
0.70 
1. 60 
1. 63 

1. 64 

1. 66 
1. 71 
1. 72 

1. 7 5 

1. 77 
1. 79 

1. 81 

1. 90 
1. 98 
2.01 

2.00 
2.13 
2.31 

l.989E-02 
1.925E-02 
l.810E-02 
1. 711E-02 
l.686E-02 
1.620E-02 

1. 600E-02 

1.565E-02 
1.482E-02 
1.456E-02 

l.418E-02 

1.377E-02 
l.357E-02 

1.323E-02 

l.206E-02 
1.163E-02 
1.088E-02 

l.050E-02 
9.749E-03 
8.350E-03 

727.17 
766.41 
766.41 
778.92 
778.92 
801.95 
860.56 
880.53 
883.24 
911.07 
911. 07 
946.02 
964.11 
964.11 
996.33 
996.33 

1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

8.200 
84.500 
46.090 
85.210 

7.550 
0.294 
0.294 

12.940 
12.940 

8.690 
12.420 

6.000 
9.600 

29.000 
29.000 
13.400 
14.605 
14.605 
10.600 
10.600 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

PBC<MDA 81212 
PBC<MDA PA234M 

3.867E+02 PA234M 
PBC<MDA EU152 

2.273E+Ol EU152 
PBC<MDA CS134 
PBC<MDA TL208 
PBC<MDA Pa234 

7.529E+OO Pa234 
PBC<MDA AC228 

1.400E+Ol AC228 
PBC<MDA Pa234 
PBC<MDA EU152 

5.560E+OO EU152 
PBC<MDA EU154 

1.149E+Ol EU154 
PBC<MDA 81214 

7.254E+02 C060 
PBC<MDA EU154 

2.924E+OO EU154 
7.231E+02 C060 

PBC<MDA K40 
PBC<MDA 81214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.03 
307.92 
351.89 
7 67. 05 
799.44 

1469.05 
2079.05 
2850.97 

36.60 
77.08 
88.08 

191.89 
199.99 
367.42 
519.92 
712.89 

1187. 
958. 

1452. 
448. 
552. 
225. 
287. 

70. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

401. 2.444E+04 
140. 2.995E+03 

1215. 2.405E+04 
75. 1.732E+03 
66. 1. 585E+03 
39. l.407E+03 
99. 4.576E+03 
39. 2.299E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.10 
39.21 
5.28 

47.73 
64.08 
56.65 
37.67 
39.12 

This section based on library: Client Routine Short Revl.lib 

1.125 
0.976 
1. 055 
0.547 
0.381 
0.534 
0.415 
0.697 

s 

s 
s 
sM 
sM 
s 
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TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

4 

************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.85 46.55 5511. 22813. 12.674 0.92 0.933 
AM-241 237.89 59.57 4281. 28391. 15.773 0.76 0.933 
TH-234 245.32 61. 42 2410. -799. -0.444 9.38 1.014s 
TH-234 365.80 91. 55 1239. -50. -0.028 101.12 1.042s 
AC-228 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
U-235 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
EU-155 421. 32 105.44 1171. 44. 0.025 110.15 l.054s 
EU-152 489.29 122.44 1159. 45. 0.025 108.81 1.070s 
Pa-234 524.18 131.16 1124. 35. 0.019 137.33 l.079s 
U-235 574.13 143.65 1203. -48. -0.026 103.98 1. 09ls 
U-235 646.89 161.84 752. 5. ' 0.003 850.44 1.109s 
U-235 821.22 205.44 1091. -13. -0.007 349.16 l.148s 
PB-212 953.27 238.46 993. 125. 0.070 36.68 1.179 
PB-214 968.00 242.14 1005. 11. 0.006 403.77 1.182 
TL-208 1107.16 276.94 791. 34. 0.019 114.35 1. 214 
I-131 1133.66 283.56 738. 5. 0.003 702.33 1. 221 
PB-214 1178.79 294.85 573. 92. 0.051 54.23 0.490s 
PB-212 1200.93 300.38 789. 4 8. 0.026 84.68 1. 235 
AC-228 1352.39 338.25 701. 45. 0.025 84.62 l.270s 
EU-152 1378.94 344.89 662. 28. 0.016 130.46 l.275s 
PB-214 1406.26 351.72 669. 86. 0.048 44.07 1. 282 
I-131 1455.88 364.13 713. -34. -0.019 113. 88 1. 293 
BE-7 1909.01 477.42 744. -6. -0.003 644.25 1. 392s 
CS-134 2250.78 562.86 388. 22. 0.012 127.02 1.466s 
CS-134 2279.86 570.13 352. 20. 0.011 136.61 l.471s 
Pa-234 2279.88 570.13 352. 20. 0.011 136.24 1. 471 
TL-208 2331. 87 583.13 356. 40. 0.022 60.64 l.482s 
CS-134 2410.14 602.69 309. -17. -0.010 144.66 1. 500s 
BI-214 2437.68 609.58 271. 105. 0.058 31. 70 0.982s 
CS-137 2645.82 661. 61 300. 10643. 5.913 1. 05 1. 452 
BI-212 2907.87 727.11 318. 17. 0.009 152.13 1.60ls 
PA-234M 3066.30 766.71 335. 33. 0.018 79.97 1.633s 
EU-152 3116.13 779.17 285. 59. 0.033 42.55 1. 643s 
CS-134 3187.66 797.04 169. 6. 0.004 290.73 1. 66ls 
TL-208 3441. 43 860.47 347. 19. 0.011 137.44 1. 707 
Pa-234 3534.30 883.68 311. 19. 0.010 133.89 1. 722 
AC-228 3642.26 910.66 550. 44. 0.025 76.62 1. 7 4 6s 
Pa-234 3774.84 943.80 378. 24. 0.013 117.47 1. 772 
EU-152 3856.15 964.12 492. 14. 0.008 228.97 1. 7 8 6s 
AC-228 3874.97 968.82 503. -12. -0.007 261.56 1. 7 90s 
EU-154 3985.65 996.48 415. 16. 0.009 177. 62 1.810s 
BI-214 4484.12 1121.05 307. 28. 0.016 81.71 1. 901 
C0-60 4692.63 1173.15 172. 5976. 3.320 1. 44 1.975 
EU-154 5089.34 1272.28 31. 11. 0.006 75.03 2.008s 



Page 85 of 1443

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

5 

Nuclide 
C0-60 
K-40 
BI-214 

Channel 
5329.81 
5844.14 
7059.18 

Energy 
1332.36 
1460.86 
1764.37 

Background 
33. 
33. 
18. 

Net area 
5385. 

1. 
7. 

Cnts/sec 
2.991 
0.001 
0.004 

Uncert 
1. 39 

76.97 
64.03 

FWHM 
1. 997 
2.131 
2.314s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

Average 
Activity 
Bq/Sample 

BE-7 C -1.3766E+OO 

K-40 N 5.3052E-Ol 

C0-60 F 7.2427E+02 

I-131 I -6.5562E-Ol 

CS-134 I 7.2349E+OO 

CS-137 I 4.5157E+02 

EU-152 F 6.2931E+OO 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-1.377E+00 &( 2.979E+01 6.44E+02 1.05E+Ol G 

4. 66E+ll 
1460.83 5.305E-01 (P 1.578E+Ol 7.70E+01 l.07E+Ol G 

l.93E+03 
1332.50 7.231E+02 3.977E+OO 1.39E+OO 1.00E+02 G 
1173.24 7.254E+02 7.748E+OO 1.44E+OO 9.99E+Ol G 

364.48-8.173E-01 
284.30 1.496E+OO 
636.97-6.785E-01 % 

604.71-5.518E+OO ?( 

795.87 5.593E-02 % 
569.32 3.786E+Ol ?( 

801.95 2.811E+01 &( 
563.24 7.820E+Ol ?( 

661.66 4.516E+02 

344.29 2.923E+OO ( 
121.78 2.352E+OO &( 
778.92 2.273E+01 ( 
964.11 5.560E+OO ?( 

1112.07 3.764E-02 & 
1408.00 2.382E-01 % 

8.02E+OO 
3.098E+OO 1.14E+02 8.17E+Ol G 
3.530E+Ol 7.02E+02 6.14E+OO G 
3.837E+Ol 1.67E+03 7.17E+OO G 

7.54E+02 
2.680E+Ol 1.45E+02 9.76E+Ol G 
3.854E+01 2.03E+04 8.55E+01 G 
1.733E+02 1.37E+02 l.54E+Ol G 
2.787E+02 2.91E+02 8.69E+OO G 
3.322E+02 1.27E+02 8.35E+00 G 

l.10E+04 
3.540E+OO 1.05E+OO 8.52E+Ol G 

4.94E+03 
1.271E+Ol 1.30E+02 2.65E+Ol G 
8.497E+OO 1.09E+02 2.86E+Ol G 
3.138E+01 4.25E+Ol 1.29E+Ol G 
4.275E+Ol 2.29E+02 1.46E+Ol G 
4.286E+Ol 3.35E+04 1.36E+Ol G 
9.762E+OO 1.12E+03 2.lOE+Ol G 
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Nuclide Ave activity 

EU-154 I 4.0247E+OO 

EU-155 I 5.8806E+OO 

TL-208 N 3.0591E+Ol 

PB-210 N l.4424E+04 

PB-212 N 5.6299E+Ol 

PB-214 N 5.7137E+OO 

BI-212 N 9.5804E+Ol 

BI-214 N 7.0777E+OO 

AC-228 N 1.4766E+Ol 

Pa-234 N 5.6844E+OO 

Energy Activity Code Peak MDA Comments 

873.23 7.271E-01 &( 
123.10 6.921E-02 & 

1274.54 2.924E+OO ?( 
723.36 4.766E-01 % 

1004.77 4.567E-01 % 
996.33 1.149E+Ol 

105.31 5.881E+OO 
86.54-3.761E-01 % 

3.14E+03 
5.177E+Ol 2.10E+03 1.23E+Ol G 
7.391E+OO 3.19E+03 4.08E+Ol G 
7.338E+OO 7.50E+Ol 3.52E+Ol G 
2.324E+Ol 1.43E+03 2.02E+Ol G 
3.539E+Ol 2.28E+03 l.80E+Ol G 
6.852E+Ol 1.78E+02 1.06E+Ol G 

1. 81E+03 
2.150E+Ol l.10E+02 2.12E+Ol G 
1.959E+01 1.56E+03 3.07E+01 G 

6.98E+02 
583.02 1.750E+Ol ?(P 3.918E+Ol 6.06E+Ol 8.45E+Ol G 
277.28 1.153E+02 (P 4.564E+02 1.14E+02 6.31E+OO G 
860.56 7.666E+Ol ( 3.531E+02 l.37E+02 1.24E+01 G 

8.14E+03 
46.54 1.442E+04 2.204E+02 9.19E-01 4.25E+OO G 

6.98E+02 
238.63 5.630E+Ol ?( 6.722E+Ol 3.67E+Ol 4.33E+Ol G 
300.03 3.298E+02 + 9.255E+02 8.47E+Ol 3.28E+OO G 

351.93 4.435E+OO ?( 
295.09 8.205E+OO ( 
242.00 2.259E+OO -

5.84E+05 
6.384E+OO 4.41E+Ol 3.76E+Ol G 
l.021E+Ol 5.42E+Ol 1.93E+01 G 
3.053E+Ol 4.04E+02 7.43E+OO G 

6.98E+02 
727.17 9.580E+Ol &( 4.895E+02 1.52E+02 7.55E+OO G 
785.42 5.436E+Ol & 2.991E+03 l.62E+03 1.28E+OO G 

5.84E+05 
609.31 6.578E+OO (P 4.992E+OO 3.17E+Ol 4.61E+Ol G 

1120.29 8.602E+OO (P 2.581E+Ol 8.17E+Ol l.51E+01 G 
1764.49 3.099E+OO - P 9.807E+OO 6.40E+01 l.54E+01 G 

911.07 1.400E+01 ?( 
968.97-6.746E+OO -
338.32 l.661E+Ol 

93.35 2.622E+Ol & 

2.10E+03 
3.552E+01 7.66E+Ol 2.90E+Ol G 
5.930E+01 2.62E+02 1.75E+Ol G 
4.660E+Ol 8.46E+Ol l.20E+01 G 

Energy duplication 
7.608E+Ol 8.76E+Ol 5.56E+OO XA 

l.63E+12 
131.29 2.059E+OO ?( 9.406E+OO 1.37E+02 1.80E+Ol G 
569.47 6.607E+OO ( 3.016E+Ol 1.36E+02 8.20E+OO G 
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Code Peak MDA Comments 

7 

Energy 
946.02 
883.24 
880.53 

Activity 
7.154E+OO 
O.OOOE+OO -
1.202E+Ol 

( 2.808E+Ol l.17E+02 1.34E+Ol G 
4.308E+Ol 1.00E+03 9.60E+OO G 
5.396E+Ol 1.34E+02 6.00E+OO G 

TH-234 N -2.9703E+02 1. 63E+12 
63.29-2.970E+02 8.608E+Ol 9.38E+OO 3.81E+OO G 
92.59-9.593E+OO & 3.217E+Ol 1. 01E+02 5.58E+OO G 

PA-234M N 9.9914E+Ol 1. 63E+12 
1001.00-8.049E-01 % ( 4.336E+02 1.58E+04 8.37E-01 G 

766.41 3.867E+02 & ( l.026E+03 8.00E+Ol 2.94E-Ol G 

U-235 N -4.7913E+OO 2. 57E+ll 
143.79-4.791E+OO ? ( l.653E+Ol 1.04E+02 1.lOE+Ol G 
205.33-3.609E+OO & 4.212E+Ol 3.49E+02 5.0lE+OO G 
163.38 1. 068E+OO + 3.053E+Ol 8.50E+02 5.08E+OO G 

Energy duplication 
93.35 l.069E+Ol & 3.lOlE+Ol 8.76E+Ol 5.81E+OO X 

AM-241 T 1.2145E+03 
59.54 1.215E+03 

1.58E+05 
l.316E+Ol 7.57E-Ol 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 
TH-234 
AC-228 
U-235 
EU-155 
EU-152 
U-235 
U-235 
U-235 
AC-228 
EU-152 
BE-7 
CS-134 
CS-134 
CS-134 
PA-234M 
EU-152 
CS-134 
AC-228 
EU-152 
AC-228 
EU-154 
EU-154 

61. 42 
91. 55 
93.35 
93.35 

105.44 
122.44 
143.65 
161. 84 
205.44 
338.25 
344.89 
477.42 
562.86 
570.13 
602.69 
766.71 
779.17 
797.04 
910.66 
964.12 
968.82 
996.48 

1272.28 

2410. 
1239, 
1253. 
1253. 
1171. 
1159. 
1203. 

752. 
1091. 

701. 
662. 
744. 
388. 
352. 
309. 
335. 
285. 
169. 
550. 
492. 
503. 
415. 

31. 
P - Peakbackground subtraction 

-799. 
-50. 

58. 
58. 
44. 
45. 

-48. 
5. 

-13. 
45. 
28. 
-6. 
22. 
20. 

-17. 
33. 
59. 

6. 
44. 
14. 

-12. 
16. 
11. 

-0.444 
-0.028 

0.032 
0.032 
0.025 
0.025 

-0.026 
0.003 

-0.007 
0.025 
0.016 

-0.003 
0.012 
0.011 

-0.010 
0.018 
0.033 
0.004 
0.025 
0.008 

-0.007 
0.009 
0.006 

***** S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

0 F N U C L I D E S I N 

Nuclide 

BE-7 #A 
K-40 A 
C0-60 
I-131 A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 A 
PB-210 
PB-212 A 

-1.3766E+OO 
5.3052E-01 
2.8537E+02 

-6.5562E-01 
6.7120E-01 
3.8340E+02 
4.3789E+OO 
2.2731E+OO 
2.1856E+OO 
2.3406E+OO 
1.1574E+04 
4.3076E+OO 

Time Corrected 
Activity 

Bq/Sample 

>12 Halflives 
5.3052E-01 
7.2427E+02 

>12 Halflives 
7.2349E+OO 
4.5157E+02 
6.2931E+OO 
4.0247E+OO 
5.8806E+OO 
3.0591E+Ol 
1.4424E+04 
5.6299E+Ol 

Uncertainty 
Counting 

6.4425E+02% 
7.695E+02% 
l.001E+00% 

l.1388E+02% 
9.362E+01% 
1.048E+00% 
4.255E+01% 
7.503E+01% 
1.102E+02% 
6.464E+01% 
9.188E-01% 
3.668E+01% 

9.38 
101.12 

87.63 
87.63 

110.15 
108.81 
103.98 
850.44 
349.16 

84.62 
130.46 
644.25 
127.02 
136.61 
144.66 

79.97 
42.55 

290.73 
76.62 

228.97 
261.56 
177.62 

75.03 

-2.970E+02 
-9.593E+OO 

2.622E+Ol 
l.069E+Ol 
5.881E+OO 
2.352E+OO 

-4.791E+OO 
1.068E+OO 

-3.609E+OO 
1.661E+Ol 
2.923E+OO 
O.OOOE+OO 
7.820E+Ol 
3.786E+Ol 

-5.518E+OO 
3.867E+02 
2.273E+Ol 
2.811E+Ol 
1.400E+Ol 
5.560E+OO 

-6.746E+OO 
1.149E+Ol 
2.924E+OO 

S A M P L E 
1 Sigma 

***** 

2.9788E+Ol 

3.0977E+OO 

MDA 
Bq/Sample 

1.58E+Ol 
3.98E+OO 

2.68E+Ol 
3.54E+OO 
1. 27E+O 1 
5.18E+Ol 
2.15E+Ol 
3.92E+Ol 
2.20E+02 
6.72E+Ol 
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PB-214 A 
BI-212 #A 
BI-214 
AC-228 #A 
Pa-234 A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.6962E+OO 
7.3301E+OO 
7.0561E+OO 
6.2874E+OO 
5.6844E+OO 

-2.9703E+02 
9.9914E+01 

-4.7913E+OO 
1.2008E+03 

5.7137E+OO 
9.5804E+01 
7.0777E+OO 
1.4766E+Ol 
5.6844E+OO 

-2.9703E+02 
9. 9914E+Ol 

-4.7913E+OO 
l.2145E+03 

3.494E+01% 
1. 521E+02% 
3.436E+01% 
5.708E+01% 
6.574E+01% 
9.384E+00% 
7.997E+01% 
l.040E+02% 
7.573E-01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

6.38E+OO 
4.89E+02 
4.99E+OO 
3.55E+Ol 
9.41E+OO 
8.61E+Ol 
4.34E+02 
1.65E+Ol 
1. 32E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.3 keV) 1.346E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.3 keV) 1.6883195E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 11 Gamma 20131574 

Sample Description: 77739 Gamma LCS 160-77739~2-A 

Detector: Gell S/N09363993 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 09:57:50 

Analysis Time: 11/11/2013 19:53 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1893 
Dead Time: 4.93 

Efficiency Cal File: 11 Soil TunaCan.Clb 
Efficiency Cal Desc: Gell TunaCanCal 90099 032912 
Efficiency Cal Date: 4/2/2012 17:29 

Energy Cal Date: 2/28/2012 13:09 
Library: Client Routine Short Revl.lib 

Bkgd Correction File: 11 2013-10-05 0101.PBC 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

-3.130E+OO 
7.741E+02 
5.627E+OO 
4.774E+02 
2.514E+OO 
2.899E+OO 

-4.263E-Ol 
4.864E+Ol 
l.502E+04 
9.754E+Ol 
8.604E+OO 
3.977E+02 
2.554E+OO 
2.142E+Ol 
3.857E+OO 

-8.093E+Ol 
2.658E+Ol 
4.288E+OO 
l.264E+03 

l.816E+04 

Analyst: Jody Watson 

1-Sigma 
Counting 
Uncert 

% 

551. 4 
1. 0 

57.9 
1.1 

70.6 
99.0 

1708.0 
31. 0 

1. 0 
22.9 
23.5 
48.0 
72.7 
41. 5 

167.3 
34.3 

103.4 
110.2 

0. 8 

1-Sigma 
Counting 
Un cert 
Bq/Sample 

1. 726E+Ol 
7.995E+OO 
3.259E+OO 
5.441E+OO 
l.774E+OO 
2.868E+OO 
7.281E+OO 
l.507E+Ol 
1. 504E+02 
2.231E+Ol 
2.021E+OO 
1.908E+02 
l.857E+OO 
8.893E+OO 
6.451E+OO 
2.773E+Ol 
2.749E+Ol 
4.726E+OO 
l.065E+Ol 

1-Sigma 
Total 
Un cert 
Bq/Sample 

1. 72 6E+Ol 
3. 968E+Ol 
3.273E+OO 
2.542E+Ol 
1. 779E+OO 
2.872E+OO 
7.281E+OO 
1.528E+Ol 
8.949E+02 
2.319E+Ol 
2.070E+OO 
l.919E+02 
l.862E+OO 
8. 960E+OO 
6.454E+OO 
2.805E+Ol 
2.752.E+Ol 
4.731E+OO 
6.644E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

l.982E+Ol 
3.551E+OO 
3.600E+Ol 
4.209E+OO 
l.482E+Ol 
6.079E+Ol 
2.440E+Ol 
3.485E+Ol 
2.572E+02 
5.738E+Ol 
5.061E+OO 
5.097E+02 
6.709E+OO 
3.627E+Ol 
7.418E+OO 
7.226E+Ol 
5.227E+02 
1.716E+Ol 
l.590E+Ol 
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1 

Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detll\11 Gamma 20131574.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell S/N09363993 

Calibration 
Filename: 

10/31/2013 9:57:50 AM 
1800 
1893 

4.93 % 
11 

11 Soil TunaCan.Clb 
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/28/2012 1:09:34 PM 
0.055 keV 
0.250 keV/channel 

-2.946E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.72 % 

-2.393599E+Ol + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.58keV) 

8000 ( 1999.47keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

total peaks alloc. 20 cutoff: 
Energy Calibration 

Normalized diff: 

***** s u MM A R y 0 F p 

Peak Area Uncert FWHM 
Energy 

36.68 379. 16.28 1. 05 
40.49 133. 55.66 1. 66 
46.62 19658. 0.86 0.90 
49.77 415. 28.03 0.60 
55.95 145. 50.29 0.62 
59.56 25028. 0.84 0.88 
77.07 147. 27.49 0.93 
79.28 92. 44.04 0.93 
88.07 1082. 8.02 0.97 
93.79 56. 88.49 0.94 

93.79 56. 88.49 0.94 

122.18 61. 70.58 0.97 
143.95 39. 110.20 0.99 
205.37 11. 379.21 1. 05 
238.51 197. 20.94 0.80 

276.63 35. 99.46 1.11 
283.85 38. 97.31 1.12 
295.03 118. 34.12 0.33 
338.09 43. 83.18 1.17 

351. 83 104. 27.31 1. 27 
430.82 38. 58.13 0.50 
582.88 93. 29.40 0.81 
609.24 36. 53.14 1. 41 

NO 
NO 
NO 

5.00E+01% 

46.5155 

E A K S I 
Corrctn 
Factor 

1.405E-02 
1. 7 llE-02 
2.193E-02 
2.434E-02 
2.870E-02 
3.lOlE-02 
3.947E-02 
4.022E-02 
4.263E-02 
4.362E-02 

4.362E-02 

4.466E-02 
4.238E-02 
3.439E-02 
3.106E-02 

2.800E-02 
2.752E-02 
2.681E-02 
2.436E-02 

2.369E-02 
2.050E-02 
l.643E-02 
l.590E-02 

N 

Comments 
10/1/2006 12:00:00 PM 

11 2013-10-05 0101.PBC 
10/5/2013 l:Ol:56 AM 

R A N G E ***** 
Nuclide Brnch. Act. Nuc 
Energy Ratio Bq/Sampl 

46.54 4.250 1.460E+04 PB210 

59.54 35.900 l.264E+03 AM241 

93.35 5.561 PBC<MDA AC228 
93.35 5.810 l.224E+Ol U235 
93~35 5.561 3.003E+Ol AC228 
93.35 5.561 PBC<MDA AC228 
93.35 5.810 1.224E+Ol U235 

121. 7 8 28.580 PBC<MDA EU152 
143.79 10.960 PBC<MDA U235 
205.33 5.010 PBC<MDA U235 
238.63 43.300 9.754E+Ol PB212 
242.00 7.430 4.711E+Ol PB214 
277.28 6.310 PBC<MDA TL208 
284.30 6.140 HL>Cutoff Il31 
295.09 19.300 1.273E+Ol PB214 
338.32 12.010 PBC<MDA AC228 
338.32 12.010 l.900E+Ol AC228 
351.93 37.600 6.484E+OO PB214 

583.02 84.500 4.864E+Ol TL208 
609.31 46.090 PBC<MDA BI214 
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661.78 
727.09 
766.55 

9292. 1.14 
28. 78.07 
21. 103.43 

1. 38 
1. 51 
1. 54 

1.495E-02 
1.392E-02 
l.338E-02 

609.31 
661.66 
727.17 
766.41 

46.090 
85.210 

7.550 
0.294 

PBC<MDA BI214 
4.774E+02 CS137 

PBC<MDA BI212 
PBC<MDA PA234M 
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pk energy 
777.51 
783.74 
794.26 

803.02 

809.12 
881.76 

911.09 

946.06 

964.47 
969.64 

995.59 

1005.86 

1111. 78 
1120.17 

1173.37 
1332.61 
1408.05 
14 61. 51 
1764.74 

area 
11. 
37. 
21. 

24. 

uncert 
209.97 

55.82 
97.99 

97.75 

83. 35.39 
16. 167.27 

50. 56.96 

15. 197.34 

6. 552.78 
40. 73.12 

5. 472.23 

25. 98.95 

13. 217.05 
-3. 815.86 

5261. 
4798. 

2. 
-5. 

4. 

1. 46 
1. 46 

375.29 
196.71 

76.03 

fwhm 
1. 55 
1. 56 
1. 57 

1. 57 

0.57 
1. 64 

1. 66 

1. 69 

1. 71 
1. 71 

1. 73 

1. 74 

1. 83 
1. 83 

1. 87 
2.01 
2.06 
2.10 
2.34 

corr 
l.322E-02 
1. 313E-02 
1. 300E-02 

1.293E-02 

1.284E-02 
l.203E-02 

l.172E-02 

l.139E-02 

1.122E-02 
1.118E-02 

1. 094E-02 

1.087E-02 

1.004E-02 
9.985E-03 

9.629E-03 
8.708E-03 
8.334E-03 
8.093E-03 
6.950E-03 

nuclide 
778.92 
785.42 
795.87 
795.87 
801.95 
801.95 

880.53 
880.53 
911. 07 
911. 07 
946.02 
946.02 
964.11 
968. 97 
968. 97 
996. 33 
996.33 

1004.77 
1004.77 
1112.07 
1120.29 
1120.29 
1173.24 
1332.50 
1408.00 
1460.83 
1764.49 

brnch. 
12.940 
1. 280 

85.530 
85.530 

8.690 
8.690 

6.000 
6.000 

29.000 
29.000 
13.400 
13.400 
14.605 
17.460 
17.460 
10.600 
10.600 
18.010 
18.010 
13.644 
15.100 
15.100 
99.900 
99.980 
21.005 
10.670 
15.400 

act. 
PBC<MDA 
PBC<MDA 
PBC<MDA 

1.118E+Ol 
PBC<MDA 

1.296E+02 

nuc 
EU152 
BI212 
CS134 
CS134 
CS134 
CS134 

PBC<MDA Pa234 
1.263E+Ol Pa234 

PBC<MDA AC228 
1.937E+Ol AC228 

PBC<MDA Pa234 
5.589E+OO Pa234 

PBC<MDA EU152 
PBC<MDA AC228 

2.650E+Ol AC228 
PBC<MDA EU154 

4.659E+OO EU154 
PBC<MDA EU154 

l.238E+Ol EU154 
PBC<MDA EU152 
PBC<MDA BI214 
PBC<MDA BI214 

7.711E+02 C060 
7.771E+02 C060 

PBC<MDA EU152 
PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.42 
161.64 
198.72 
223.43 
307.85 
316.66 
351. 83 

1722.30 
3235.39 

36.68 
40.49 
49.77 
55.95 
76.98 
79.18 
88.07 

430.82 
809.12 

1142. 
2139. 
3929. 
2399. 

749. 
776. 

1541. 
189. 
156. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

379. 2.697E+04 
133. 7.772E+03 
415. 1. 703E+04 
145. 5.063E+03 
144. 3.650E+03 

92. 2.284E+03 
1188. 2.786E+04 

38. 1. 838E+03 
83. 6.465E+03 

1 - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.28 
55.66 
28.03 
50.29 
28.13 
44.14 
5.50 

58.13 
35.39 

This section based on library: Client Routine Short Revl.lib 

1. 053 
1. 663 
0.596 
0.624 
0.929 
0.931 
0. 967 
0.499 
0.565 

s 
s 
sM 
sM 

D 
D 
M 

sM 
sM 
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************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma 9-
0 keV 

PB-210 185.97 46.58 5420. 20194. 11.219 1. 00 0.891 
AM-241 237.87 59.56 4487. 25028. 13. 905 0.84 0.879 
TH-234 245.79 61. 54 1206. -184. -0.102 30.79 0.916s 
EU-155 344.35 86.20 1723. -110. -0.061 54.41 0.938s 
TH-234 380.25 95.17 736. -49. -0.027 217.31 0.943s 
AC-228 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
U-235 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
EU-152 488.19 122.18 902. 61. 0.034 70.58 0.970 
Pa-234 515.00 128.88 487. -5. -0.003 614.61 0.979s 
U-235 575.24 143.95 913. 39. 0.022 110.20 0.990 
U-235 653.29 163.47 852. -24. -0.013 174.70 1.008s 
U-235 820.79 205.37 802. 11. 0.006 379.21 1.047s 
PB-212 953.29 238.51 493. 181. 0.100 20.94 0.805s 
TL-208 1105.71 276.63 601. 35. 0.020 99.46 1.112 
I-131 1134.60 283.85 649. 38. 0.021 97.31 1.118s 
PB-214 1179.31 295.03 449. 118. 0.066 34.12 0. 32 6s 
AC-228 1351.48 338.09 606. 43. 0.024 83.18 1.167s 
EU-152 1375.50 344.10 616. -11. -0.006 332.03 1.172s 
PB-214 1406.43 351.83 281. 104. 0.058 27.31 1. 272 
I-131 1459.85 365.19 588. -9. -0.005 397.04 1.190s 
CS-134 2276.28 569.34 325. -6. -0.003 443.16 1.371s 
TL-208 2330.42 582.88 188. 93. 0.052 29.40 0.812s 
CS-134 2420.48 605.39 382. -27. -0.015 105.10 1.401s 
BI-214 2435.87 609.24 337. 36. 0.020 53.14 1. 405 
I-131 2546.22 636.83 346. -21. -0.011 129.62 1.429s 
CS-137 2645.99 661.78 289. 9292. 5.162 1.14 1. 383 
BI-212 2907.26 727.09 233. 28. 0.016 78.07 1.507s 
PA-234M 3065.10 766.55 231. 21. 0.012 103.43 1.540s 
EU-152 3108.94 777.51 242. 11. 0.006 209.97 1. 551 
BI-212 3133.87 783.74 191. 37. 0.020 55.82 1.556s 
CS-134 3175.96 794.26 196. 21. 0.012 97.99 1.565s 
CS-134 3210.97 803.02 270. 24. 0.014 97.75 1.570s 
EU-154 3489.14 872.55 366. -19. -0.011 144.57 1.630s 
Pa-234 3525.99 881. 76 369. 16. 0.009 167.27 1.637s 
AC-228 3643.32 911.09 388. 50. 0.028 56. 96 1.662s 
Pa-234 3783.25 946.06 451. 15. 0.009 197.34 1.691s 
EU-152 3856.91 964.47 471. 6. 0.003 552.78 1. 706 
AC-228 3877.61 969.64 400. 40. 0.022 73.12 1.710s 
EU-154 3981.42 995.59 334. 5. 0.003 472.23 l.733s 
PA-234M 3998.45 999.85 318. -11. -0.006 222.98 1.737s 
EU-154 4022.53 1005.86 285. 25. 0.014 98.95 1.740s 
EU-152 4446.33 1111.78 362. 13. 0.007 217.05 1. 828 
C0-60 4692.81 1173.37 99. 5261. 2.923 1. 46 1. 869 
EU-154 5088.59 1272.27 32. -3. -0.002 240.74 1.958s 
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Nuclide 
C0-60 
EU-152 
K-40 
BI-214 

Channel 
5330.12 
5632.05 
5846.05 
7060.05 

Energy 
1332.61 
1408.05 
1461.51 
1764.74 

Background 
17. 
23. 
36. 
19. 

Net area 
4798. 

2. 
-5. 

4. 

Cnts/sec 
2.666 
0.001 

-0.003 
0.002 

Un cert 
1. 46 

375.29 
196.71 

76.03 

FWHM 
2. 011 
2.064s 
2.105s 
2.336s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 c 5.0838E-01 

K-40 N -3.1300E+OO 

C0-60 F 7.7409E+02 

I-131 I 6.2628E-01 

CS-134 I 5.6266E+OO 

CS-137 I 4.7736E+02 

EU-152 F 2. 5135E+OO 

0 F 1 I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60 5.084E-Ol %( 3.156E+Ol 1.84E+03 l.05E+Ol G 

4.66E+ll 
1460.83-3.l30E+OO ?(P 1.982E+Ol l.97E+02 1.07E+Ol G 

1332.50 7.771E+02 
1173.24 7.711E+02 

364.48-2.551E-Ol ?( 
284.30 1.235E+Ol &( 
636.97-l.037E+Ol + 

604.71-l.027E+Ol ?( 
795.87 1.118E+Ol &( 
569.32-l.345E+Ol + 
801.95 1.296E+02 ( 
563.24 8.247E+OO & 

661.66 4.774E+02 

344.29-1.329E+OO ?( 
121.78 3.826E+OO ( 
778.92 4.945E+OO ( 
964.11 2.713E+OO ( 

1112.07 7.290E+OO ( 
1408.00 8.363E-01 &( 

l.93E+03 
3.551E+OO 1.46E+OO 1.00E+02 G 
7.193E+OO 1.46E+OO 9.99E+Ol G 

8.02E+00 
3.405E+OO 3.97E+02 8.17E+Ol G 
3.994E+Ol 9.73E+Ol 6.14E+OO G 
4.501E+Ol 1.30E+02 7.17E+OO G 

7.54E+02 
3.600E+Ol 1.05E+02 9.76E+Ol G 
3.663E+Ol 9.80E+Ol 8.55E+Ol G 
2.019E+02 4.43E+02 1.54E+Ol G 
4.227E+02 9.78E+Ol 8.69E+OO G 
3.713E+02 l.33E+03 8.35E+OO G 

1.10E+04 
4.209E+OO l.14E+OO 8.52E+Ol G 

4.94E+03 
1.482E+Ol 3.32E+02 2.65E+Ol G 
8.921E+OO 7.06E+Ol 2.86E+Ol G 
3.511E+Ol 2.10E+02 l.29E+Ol G 
5.060E+Ol 5.53E+02 1.46E+Ol G 
5.327E+Ol 2.17E+02 1.36E+Ol G 
1.138E+Ol 3.75E+02 2.lOE+Ol G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

EU-154 I 2.8987E+OO 3.14E+03 
873.23-1.254E+Ol ? ( 6.079E+Ol 1.45E+02 1.23E+Ol G 
123.10-l.484E-01 & 7.938E+00 1.59E+03 4.08E+Ol G 

1274.54-1.049E+OO + 8.950E+OO 2.41E+02 3.52E+Ol G 
723.36 O.OOOE+OO + 3.157E+Ol l.OOE+03 2.02E+Ol G 

1004.77 1. 238E+Ol ? ( 4.090E+Ol 9.90E+Ol 1.80E+Ol G 
996.33 4.659E+OO ? ( 7.449E+Ol 4.72E+02 1.06E+Ol G 

EU-155 I -4.2626E-01 l.81E+03 
105.31-4.263E-01 % ( 2.440E+Ol 1.71E+03 2.12E+Ol G 

8 6. 54-1. 2 62E+Ol + 2.258E+Ol 5.44E+Ol 3.07E+Ol G 

TL-208 N 4.8643E+Ol 6.98E+02 
583.02 4.864E+Ol (P 3.485E+Ol 2.94E+Ol 8.45E+Ol G 
277.28 1.453E+02 + 4.806E+02 9.95E+Ol 6.31E+OO G 
860.56 l.003E+Ol % 4.122E+02 l.21E+03 l.24E+Ol G 

PB-210 N l.5023E+04 8.14E+03 
46.54 1. 502E+04 (P 2.572E+02 1.00E+OO 4.25E+OO G 

PB-212 N 9.7541E+Ol 6.98E+02 
238.63 9.754E+Ol (P 5.738E+Ol 2.09E+Ol 4.33E+Ol G 
300.03-3.442E+OO g, 

0 9.786E+02 8.43E+03 3.28E+OO G 

PB-214 N 8.6039E+OO 5.84E+05 
351. 93 6.484E+OO (P 5.061E+OO 2.73E+Ol 3.76E+Ol G 
295.09 1.273E+Ol (P 1. 092E+Ol 3.41E+Ol l.93E+Ol G 
242.00-1.846E-01 & p 2.604E+Ol 9.18E+02 7.43E+OO G 

BI-212 N 3.9766E+02 6.98E+02 
727.17 1. 966E+02 ? ( 5.097E+02 7.81E+Ol 7.55E+OO G 
785.42 1.584E+03 & ( 2.899E+03 5.58E+Ol 1. 28E+OO G 

BI-214 N 2.5543E+OO 5.84E+05 
609.31 2.760E+OO (P 6.709E+OO 5.31E+Ol 4.61E+Ol G 

1120.29-9.480E-01 % p 2.996E+Ol 8.16E+02 1.51E+Ol G 
1764.49 l.937E+OO &(P 1.185E+Ol 7.60E+Ol 1.54E+Ol G 

AC-228 N 2.1423E+Ol 2.10E+03 
911. 07 l.937E+Ol ? ( 3.627E+Ol 5.70E+Ol 2.90E+Ol G 
968.97 2.650E+Ol & ( 6.414E+Ol 7.31E+Ol 1.75E+Ol G 
338.32 l.900E+Ol ( 5.238E+Ol 8.32E+Ol 1.20E+Ol G 

Energy duplication 
93.35 3.003E+Ol * 8.802E+Ol 8.85E+Ol 5.56E+OO XA 

Pa-234 N 3.8567E+OO l.63E+l2 
131.29-3.578E-01 & ( 7.418E+OO 6.15E+02 1. 80E+Ol G 
569.47 4.218E-01 % 3.150E+Ol 2.19E+03 8.20E+OO G 
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7 

Energy 
946.02 
883.24 
880.53 

Activity 
5.589E+OO 
1.525E-01 
1.263E+01 

&( 3.703E+Ol 1.97E+02 1.34E+Ol G 
% 4.471E+01 8.64E+03 9.60E+00 G 
&( 7.094E+Ol 1.67E+02 6.00E+OO G 

TH-234 N -8.0934E+Ol 1.63E+12 
63.29-8.093E+Ol ?(P 7.226E+Ol 3.08E+Ol 3.BlE+OO G 
92.59-1.124E+Ol & p 2.953E+Ol 2.17E+02 5.58E+OO G 

PA-234M N 2.6576E+Ol 1.63E+12 
1001.00-6.951E+Ol & ( 5.227E+02 2.23E+02 8.37E-01 G 

766.41 3.001E+02 & ( l.038E+03 l.03E+02 2.94E-01 G 

U-235 N 4.2884E+OO 2.57E+11 
143.79 4.687E+OO ? ( 1.716E+Ol 1. 10E+02 1. lOE+Ol G 
205.33 3.417E+OO ? ( 4.342E+Ol 3.79E+02 5.0lE+OO G 
163.38-6.618E+OO + 3.859E+01 1. 7 5E+02 5.08E+OO G 

Energy duplication 
93.35 1.224E+Ol * 3 .. 587E+01 8.85E+Ol 5.81E+00 X 

AM-241 T 1.2637E+03 
59.54 1.264E+03 

1.58E+05 
1.590E+01 8.43E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 54 1206. -184. -0.102 30.79 -8.093E+Ol p 

EU-155 8 6. 20 1723. -110. -0.061 54.41 -1. 2 62E+Ol 
TH-234 95.17 736. -49. -0.027 217.31 -1.124E+01 p 

AC-2.28 93.35 1192. 56. 0.031 88.49 3.003E+Ol 
U-235 93.35 1192. 56. 0.031 88.49 1.224E+Ol 
Pa-234 128.88 487. -5. -0.003 614.61 -3.578E-01 
U-235 143.95 913. 39. 0.022 110.20 4.687E+OO 
U-235 163.47 852. -24. -0.013 174.70 -6.618E+OO 
U-235 205.37 802. 11. 0.006 379.21 3.417E+OO 
I-131 283.85 649. 38. 0.021 97.31 O.OOOE+OO 
AC-228 338.09 606. 43. 0.024 83.18 1.900E+Ol 
I-131 365.19 588. -9. -0.005 397.04 O.OOOE+OO 
CS-134 569.34 325. -6. -0.003 443.16 -:-l.345E+Ol 
CS-134 605.39 382. -27. -0.015 105.10 -1.027E+Ol 
BI-214 609.24 337. 36. 0.020 53.14 2.760E+OO p 

I-131 63 6. 8 3 346. -21. -0.011 129.62 O.OOOE+OO 
BI-212 727.09 233. 28. 0.016 78.07 1.966E+02 
PA-234M 766.55 231. 21. 0.012 103.43 3.001E+02 
BI-212 783.74 191. 37. 0.020 55.82 1. 584E+03 
CS-134 794.26 196. 21. 0.012 97.99 l.118E+Ol 
CS-134 803.02 270. 24. 0.014 97.75 1.296E+02 
EU-154 872.55 366. -19. -0.011 144.57 -1.254E+Ol 
Pa-234 881. 76 369. 16. 0.009 167.27 1.263E+Ol 
AC-228 911. 09 388. 50. 0.028 56.96 1.937E+Ol 
Pa-234 946.06 451. .. 15. 0.009 197.34 5.589E+OO 
AC-228 969.64 400. 40. 0.022 73.12 2.650E+Ol 
EU-154 995.59 334. 5. 0.003 472.23 4.659E+OO 
PA-234M 999.85 318. -11. -0.006 222.98 -6.951E+Ol 
EU-154 1005.86 285. 25. 0.014 98.95 1.238E+Ol 
EU-154 1272.27 32. -3. -0.002 240.74 -1.049E+OO 
K-40 1461.51 36. -5. -0.003 196.71 -3.13.0E+OO p 

BI-214 1764.74 19. 4. 0.002 76.03 l.937E+OO p 

p - Peakbackground subtraction 
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***** 

Nuclide 

S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

BE-7 A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 A 
EU-154 #A 
EU-155 #A 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 #A 
BI-214 #A 
AC-228 #A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.0838E-01 
-3 .1300E+OO 

3.0499E+02 
6.2628E-01 
5.2196E-01 
4.0529E+02 
1.7489E+00 
1.6371E+OO 

-1.5842E-01 
3.7216E+OO 
1.2054E+04 
7.4625E+OO 
8.5775E+OO 
3.0424E+Ol 
2.5465E+OO 
9.1217E+OO 
3.8567E+00 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
l.2494E+03 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
-3.1300E+OO 

7.7409E+02 
>12 Halflives 

5.6266E+OO 
4.7736E+02 
2.5135E+OO 
2.8987E+OO 

-4.2626E-01 
4.8643E+Ol 
1.5023E+04 
9.7541E+Ol 
8.6039E+OO 
3.9766E+02 
2.5543E+OO 
2.1423E+Ol 
3.8567E+OO 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
1.2637E+03 

Uncertainty 
Counting 

1.8406E+03% 
5.514E+02% 
1.033E+00% 

9. 7311E+01% 
5.793E+01% 
1.140E+00% 
7.058E+01% 
9.895E+01% 
l.708E+03% 
3.099E+01% 
l.001E+00% 
2.288E+01% 
2.349E+Ol% 
4.799E+01% 
7.270E+Ol% 
4.151E+01% 
1.673E+02% 
3.426E+Ol% 
1.034E+02% 
l.102E+02% 
8.426E-01% 

S A M P L E 
1 Sigma 

3.1560E+Ol 

3.4047E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

1.98E+Ol 
3.55E+OO 

3.60E+Ol 
4.21E+OO 
1. 48E+Ol 
6.08E+Ol 
2.44E+Ol 
3.48E+Ol 
2.57E+02 
5.74E+Ol 
5.06E+OO 
5.10E+02 
6.71E+OO 
3.63E+Ol 
7.42E+OO 
7.23E+Ol 
5.23E+02 
1.72E+Ol 
1. 59E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 87.9 to 1999.5 keV) 1.403E+04 Bq/Sample 
Total Decayed Activity ( 87.9 to 1999.5 keV) l.7692848E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 15 Gamma_20131338 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Gel5 SN/110l2216 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 10:54:41 

Analysis Time: 11/11/2013 12:28 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1807 
Dead Time: 0.38 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 

15 Soil TunaCan.Clb - -
15 TunaCan 90099 032212 
3/22/2012 l3:03 -
2/28/2012 16:29 

Library: Client Routine Short Revl.lib 
Bkgd Correction File: 15 2013-10-05 0052.PBC 

1-Sigma 1-Sigma 
Counting Counting 

Nuclide Activity Uncert Uncert 
Bq/Sample % Bq/Sample 

1-Sigma 
Total 
Uncert 
Bq/Sample 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 
-----------------------------------------------------------------------------
K-40 3.365E+OO 147.9 4.978E+OO 4.980E+OO 1.890E+Ol 
C0-60 7.700E+02 1. 2 9.559E+OO 3.982E+Ol 5.695E+OO 
CS-134 5.179E+OO 73.9 3.829E+OO 3.839E+OO 3.939E+Ol 
CS-137 4.556E+02 1. 3 6.088E+OO 2.447E+Ol 5.061E+OO 
EU-152 4.086E+OO 106.8 4.362E+OO 4.367E+OO 1.678E+Ol 
EU-154 l.345E+Ol 155.0 2.084E+Ol 2.085E+Ol 7. OllE+Ol 
EU-155 1.419E+OO 123.9 1.757E+OO 1. 7 59E+OO 2.813E+Ol 
TL-208 4.567E+Ol 43.4 1.980E+Ol 1.994E+Ol 5.254E+Ol 
PB-210 l.493E+04 1.1 l.619E+02 8.917E+02 2.762E+02 
PB-212 1.324E+02 21.1 2.790E+Ol 2.919E+Ol 6.645E+Ol 
PB-214 6.175E+OO 39.3 2.429E+OO 2.450E+OO 8.077E+OO 
BI-212 4.218E+02 59.0 2.489E+02 2.499E+02 5.958E+02 
BI-214 6.688E+OO 33.6 2.247E+OO 2.274E+OO 5.883E+OO 
AC-228 1.495E+Ol 55.3 8.263E+OO 8.298E+OO 4.572E+Ol 
Pa-234 3.895E+OO 85.0 3.312E+OO 3.318E+OO 1. llOE+Ol 
TH-234 -3.768E+02 9.8 3.708E+Ol 4.199E+Ol 1.088E+02 
PA-234M l.072E+02 159.5 1.710E+02 1.710E+02 5.770E+02 
U-235 5. llOE+OO 111.1 5.678E+OO 5.684E+OO 1.888E+Ol 
AM-241 l.267E+03 0.9 1.133E+Ol 6.673E+Ol 1.689E+Ol 

Total 1.820E+04 

Analyst: Jody Watson 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

Sample description 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

1 

77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detl5\15 Gamma 20131338.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge15 SN/11012216 

Calibration 
Filename: 

15 TunaCan 90099 032212 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 10:54:41 AM 
1800 
1807 

0.38 % 
15 

15 Soil TunaCan.Clb 

2/28/2012 4:29:17 PM 
0.044 keV 
0.250 keV/channel 

-3.267E-08 keV/channelA2 

3/22/2012 1:03:01 PM 
165.85 keV 

Quadratic Uncertainty 1.00 % 
-6.894897E-01 + (-3.290613E-Ol*Log(E) ) + 

( -3.875629E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.13 % 

-2.362677E+Ol + ( 8.666669E+OO*Log(E)) + 
( -9.214638E-01*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.52keV ) 
1000.000% 

3 
l.OOOOE+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma 20131338.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 22 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0729 

Comments 
10/1/2006 12:00:00 PM 

15 2013-10-05 0052.PBC 
10/5/2013 12:52:55 AM 

***** S U M M A R Y 0 F 
Area Uncert 

P E A K S I N R A N G E ***** 
Peak 
Energy 

40.83 
46.57 
49.39 
59.56 
77.46 
84.09 
88.11 
92.79 

93.24 

112.41 
121.38 

124.36 
131.26 

143.74 

181.54 
185.96 
228.17 
233.55 
238.59 
243.73 

246.53 
277.43 

107. 
16947. 

13. 
22159. 

120. 
32. 

901. 
98. 

69.92 
0.93 

607.24 
0.89 

41. 83 
123.88 

7.82 
44.60 

5. 773.45 

97. 39.62 
35. 121.43 

78. 43.12 
48. 85.04 

37. 111.11 

53. 
61. 
43. 
23. 

205. 
4. 

54.86 
51.19 
62.64 
89.52 
19.87 

848.75 

44. 71.15 
21. 164.07 

FWHM Corrctn 

0.27 
0.95 
0.95 
0.99 
0.82 
0.98 
1.12 
0.51 

0.99 

0.77 
1. 02 

Factor 

l.564E-02 
1.956E-02 
2.141E-02 
2.738E-02 
3.462E-02 
3.679E-02 
3.707E-02 
3.778E-02 

3.785E-02 

3.882E-02 
3.848E-02 

0.45 3.831E-02 
1.02 3.775E-02 

1. 04 3. 639E-02 

0.41 
0.62 
0.30 
0.49 
1. 43 
1.12 

3.l76E-02 
3.l20E-02 
2.681E-02 
2.634E-02 
2.592E-02 
2.565E-02 

0.34 2.529E-02 
l.15 2.3l3E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 

59.54 

86.54 

92.59 
92.59 
93.35 
93.35 

121. 7 8 
121. 78 

131. 2 9 
131. 2 9 
143.79 
143.79 

238.63 
242.00 
242.00 

277.28 

4.250 

35.900 

30.700 

5.584 
5.584 
5.561 
5.810 

28.580 
28.580 

18.000 
18.000 
10.960 
10.960 

43.300 
7.430 
7.430 

6.310 

Act. Nuc 
Bq/Sampl 

1. 409E+04 PB210 

1.267E+03 AM241 

PBC<MDA EU155 

PBC<MDA TH234 
l.948E+Ol TH234 

PBC<MDA AC228 
1.178E+00 U235 

PBC<MDA EU152 
2.539E+OO EU152 

PBC<MDA Pa234 
3.938E+OO Pa234 

PBC<MDA U235 
5.llOE+OO 0235 

1.324E+02 PB212 
PBC<MDA PB214 

l.l43E+OO PB214 

PBC<MDA TL208 
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277.28 6.310 PBC<MDA TL208 
289.99 45. 62.18 0.31 2.235E-02 
295.38 45. 74.52 1.17 2.205E-02 295.09 19.300 PBC<MDA PB214 

295.09 19.300 5.882E+00 PB214 
338.60 50. 55.28 0.30 l.983E-02 338.32 12.010 PBC<MDA AC228 
344.74 4. 742.34 1. 21 1.956E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 6.704E-01 EU152 
351.99 82. 39.34 1. 22 l.923E-02 351. 93 37.600 PBC<MDA PB214 

351. 93 37.600 6.325E+OO PB214 
362.41 3. 994.26 1. 23 1.871E-02 364.48 81. 700 HL>Cutoff 1131 

364.48 81.700 HL>Cutoff 1131 
434.37 25. 69. 79 0.47 1.628E-02 
540.45 22. 51. 83 0.32 l.364E-02 
563.18 29. 73.94 1. 39 1. 319E-02 563.24 8.350 PBC<MDA CS134 

563.24 8.350 l.594E+02 CS134 
583.36 55. 38.89 1. 41 1.282E-02 583.02 84.500 PBC<MDA TL208 

583.02 84.500 PBC<MDA TL208 
609.27 82. 30.58 0.70 l.236E-02 609.31 46.090 7.344E+OO BI214 
637.24 36. 60.77 1. 45 1.192E-02 636.97 7.170 HL>Cutoff 1131 

636.97 7.170 HL>Cutoff 1131 
661. 74 6850. 1. 34 1. 48 1.154E-02 661. 66 85.210 4.556E+02 CS137 



Page 107 of 1443

ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

pk energy 
726.85 
775.52 

785.23 
860.96 

872.69 

880.64 

881. 05 

910.94 
969.54 
998.60 

1043.81 
1113.40 

1120.71 
1173.35 
1274.60 

1332.66 
1461.86 
1764.84 

area uncert 
34. 59.01 

2. 756.00 

19. 107.79 
12. 207.24 

15. 154.96 

6. 446.96 

4. 542.69 

42. 55.81 
11. 233.14 
13. 159.52 
22. 49.44 
21. 106.75 

3. 324.01 
3847. 1.77 

4. 168.52 

3465. 
4. 
6. 

1. 74 
71. 29 
62.35 

fwhm 
1. 52 
1. 56 

1. 57 
1. 62 

1. 63 

1. 64 

1. 64 

0.50 
1. 70 
1. 72 
0.50 
1. 80 

1. 80 
1. 69 
1. 90 

1. 93 
2.02 
2.18 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma_20131338.An1 

3 

corr 
1.067E-02 
1.007E-02 

9.998E-03 
9.252E-03 

9.137E-03 

9.072E-03 

9.048E-03 

8.812E-03 
8.357E-03 
8.125E-03 
7.836E-03 
7.416E-03 

7.368E-03 
7.076E-03 
6.579E-03 

6.324E-03 
5.828E-03 
4.916E-03 

nuclide 
727.17 
778.92 
778.92 
785.42 
860.56 
860.56 
873.23 
873.23 
880.53 
883.24 
880.53 
880.53 
883.24 
883.24 
911. 07 
968.97 

1001.00 

1112.07 
1112.07 
1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

brnch. 
7.550 

12.940 
12.940 
1. 280 

12.420 
12.420 
12.270 
12.270 

6.000 
9.600 
6.000 
6.000 
9.600 
9.600 

29.000 
17.460 

0.837 

13.644 
13.644 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

act. nuc 
PBC<MDA BI212 
PBC<MDA EU152 

l.462E+OO EU152 
PBC<MDA BI212 
PBC<MDA TL208 

7.432E+Ol TL208 
PBC<MDA EU154 

1.345E+Ol EU154 
PBC<MDA Pa234 

3.612E+OO Pa234 
5.764E+OO Pa234 

PBC<MDA Pa234 
2.646E+00 Pa234 
2.646E+OO Pa234 
2.145E+01 AC228 

PBC<MDA AC228 
PBC<MDA PA234M 

PBC<MDA EU152 
1.645E+Ol EU152 

PBC<MDA BI214 
7.674E+02 C060 

PBC<MDA EU154 
1.833E+OO EU154 
7.726E+02 C060 

PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

163.02 
197.05 
309.42 
352.00 
370.26 
449.15 
496.92 
725.46 
743.15 
911. 90 
933.42 
985.29 

1159.03 
1736.34 
2160.53 
4174.07 

40.83 
49.34 
77.46 
88.11 
92.79 

112.41 
124.36 
181.54 
185.96 
228.17 
233.55 
246.53 
289.99 
434.37 
540.45 

1043.81 

2072. 
2432. 

800. 
1017. 

564. 
460. 
413. 
293. 
347. 
273. 
188. 
312. 
246. 
127. 

54. 
40. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

107. 6. 861E+03 
256. 1.197E+04 
120. 3.466E+03 
901. 2.430E+04 

97. 2.580E+03 
97. 2.499E+03 
96. 2.498E+03 
53. l.658E+03 
61. 1. 966E+03 
43. 1.604E+03 
23. 8.795E+02 
44. 1.740E+03 
45. 2.014E+03 
25. 1.526E+03 
22. l.613E+03 
22. 2.871E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

69.92 
32.03 
41. 83 

6.01 
35.89 
39.62 
31. 71 
54.86 
51.19 
62.64 
89.52 
71.15 
62.18 
69.79 
51.83 
49.44 

0.275 
0.813 
0.818 
1.125 
0.989 
0.767 
0.446 
0.413 
0.620 
0.301 
0.493 
0.344 
0.308 
0.469 
0.320 
0.500 

s 
M 

s 
s 

D 

s 
s 
s 
s 
SC 

sM 
sM 
SC 

s 
sM 
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This section based on library: Client Routine Short Revl.lib 
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ORTEC g v - i 
TestAmerica, Inc. 

(3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma_20131338.Anl 

4 

************** I D E N T I F I E D P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.77 46.52 4987. 17937. 9.965 1. 08 0.948 
AM-241 237.90 59.56 3943. 22159. 12.310 0.89 0.989 
TH-234 245.27 61. 41 2137. -756. -0.420 9.58 0.962s 
EU-155 335.93 84.09 763. 32. 0.018 123.88 0.983s 
TH-234 370.20 92.66 1149. 52. 0.029 63.10 0.989s 
AC-228 372.95 93.35 648. 5. 0.003 773.45 0.989D 
U-235 372.95 93.35 981. 89. 0.049 50.97 0.989D 
EU-155 421.17 105.41 1063. -14. -0.008 319.41 1.000s 
EU-152 485.01 121.38 884. 35. 0.019 121. 43 1. 015s 
EU-154 491.96 123.12 1007. -29. -0.016 154.75 1.017s 
Pa-234 524.49 131.26 815. 48. 0.027 85.04 1. 024s 
U-235 574.37 143.74 812. 37. 0.020 111.11 1.036s 
U-235 652.91 163.39 727. -19. -0.010 203.98 l.053s 
PB-212 953.55 238.59 460. 205. 0.114 19.87 1.430s 
PB-214 974.11 243.73 548. 4. 0.002 848.75 1.123s 
TL-208 1108.85 277.43 600. 21. 0.012 164.07 1.154s 
I-131 1131.84 283.18 485. -11. -0.006 281. 74 1.160s 
PB-214 1180.60 295.38 538. 45. 0.025 74.52 1.170 
AC-228 1353.39 338.60 238. 50. 0.028 55.28 0.297s 
EU-152 1377.94 344.74 520. 4. 0.002 742.34 1.212s 
PB-214 1406.93 351. 99 480. 82. 0.046 39.34 1. 219 
I-131 1448.61 362.41 377. 3. 0.002 994.26 l.229s 
BE-7 1908.87 477.52 536. -7. -0.004 497.88 l.324s 
CS-134 2251.43 563.18 220. 29. 0.016 73.94 l.394s 
CS-134 2276.67 569.49 238. -18. -0.010 122.24 1.399s 
Pa-234 2276.53 569.45 236. -17. -0.010 127.24 1.399s 
TL-208 2332.17 583.36 264. 55. 0.031 38.89 1. 410 
CS-134 2417.07 604.59 274. -16. -0.009 146.27 1.427s 
BI-214 2435.76 609.27 152. 75. 0.042 30.58 0.70ls 
I-131 2547.65 637.24 223. 36. 0.020 60.77 l.452s 
CS-137 2645.63 661.74 248. 6850. 3.806 1. 34 1. 481 
EU-154 2890.98 723.08 251. -25. -0.014 92.05 1.519s 
BI-212 2906.06 726.85 185. 34. 0.019 59.01 1. 522s 
EU-152 3100.71 775.52 162. 2. 0.001 756.00 1.56ls 
BI-212 3139.57 785.23 208. 19. 0.011 107.79 1.566s 
TL-208 3442.52 860.96 291. 12. 0.007 207.24 1.622s 
EU-154 3489.45 872.69 274. 15. 0.009 154.96 1.63ls 
Pa-234 3521.25 880.64 316. 6. 0.003 446.96 1.636s 
Pa-234 3522.88 881. 05 250. 4. 0.002 542.69 1.638s 
AC-228 3643.08 911.09 347. 25. 0.014 106.08 1.658s 
Pa-234 3767.65 942.23 214. -2. -0.001 998.44 1.683s 
AC-228 3876.90 969.54 319. 11. 0.006 233.14 1. 699 
EU-154 3986.82 997.01 298. -15. -0.008 169.19 l.718s 
PA-234M 3993.17 998.60 212. 13. 0.007 159.52 1.722s 
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(3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma 20131338.Anl 

5 

Nuclide 
EU-152 
BI-214 
C0-60 
EU-154 
C0-60 
K-40 
BI-214 

Channel 
4452.54 
4481. 79 
4692.45 
5097.64 
5330.02 
5847.16 
7060.16 

Energy 
1113.40 
1120.71 
1173.35 
1274.60 
1332.66 
1461.86 
1764.84 

Background 
237. 
179. 
117. 

24. 
24. 
16. 
15. 

Net area 
21. 

3. 
3847. 

4. 
3465. 

4. 
6. 

Cnts/sec 
0.012 
0.002 
2.137 
0.002 
1.925 
0.002 
0.004 

Uncert 
106.75 
324.01 

1. 77 
168.52 

1. 74 
71. 29 
62. 35 

FWHM 
1.797s 
1. 803 
1. 694 
l.902s 
1.926 
2.015s 
2.180s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 C -2.3099E+OO 

K-40 N 3.3645E+OO 

C0-60 F 7.7002E+02 

I-131 I 1.9868E+OO 

CS-134 I 5.178'5E+OO 

CS-137 I 4.5561E+02 

EU-152 F 4.0858E+OO 

0 F L I B R A R Y P EA K U S A G E ***** 
------------- Peak --------------

Energy Activity Code MDA Value 
keV Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-2.310E+OO &( 3.873E+Ol 4.98E+02 1.05E+Ol G 

4.66E+ll 
1460.83 3.365E+OO &(P 1.890E+Ol 7.13E+Ol 1.07E+Ol G 

1332.50 7.726E+02 
1173.24 7.674E+02 

364.48 1.005E-01 &( 
284.30-4.432E+OO + 
636.97 2.348E+Ol ( 

604.71-8.013E+OO ?( 
795.87 2.035E-01 % 
569.32-5.420E+Ol + 
801.95-5.550E+OO & 
563.24 1.594E+02 &( 

661.66 4.556E+02 

344.29 6.704E-01 &( 
121.78 2.539E+OO *( 
778.92 1.462E+OO ?( 
964.11 1.838E-01 & 

1112.07 1.645E+Ol &( 

1.93E+03 
5.695E+OO 1.74E+OO 1.00E+02 G 
1.058E+Ol 1.77E+00 9.99E+Ol G 

8.02E+OO 
3.386E+OO 9.94E+02 8.17E+Ol G 
4.199E+Ol 2.82E+02 6.14E+OO G 
4.698E+01 6.08E+Ol 7.17E+OO G 

7.54E+02 
3.939E+Ol 1.46E+02 9.76E+Ol G 
5.332E+Ol 7.67E+03 8.55E+Ol G 
2.223E+02 1.22E+02 1.54E+Ol G 
5.174E+02 2.73E+03 8.69E+OO G 
3.908E+02 7.39E+Ol 8.35E+OO G 

1.10E+04 
5.061E+OO 1.34E+OO 8.52E+Ol G 

4.94E+03 
1.678E+Ol 7.42E+02 2.65E+Ol G 
l.026E+Ol 1.21E+02 2.86E+Ol G 
3.795E+Ol 7.56E+02 l.29E+Ol G 
5.194E+Ol 8.29E+03 1.46E+Ol G 
5.876E+Ol l.07E+02 1.36E+Ol G 
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ORTEC g v - i (3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 6 
TestAmerica, Inc. Spectrum name: 15 Gamma 20131338.Anl 

- -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 
1408.00-9.699E-03 % 1.274E+01 3.45E+04 2.10E+01 G 

EU-154 I 1.3449E+01 3.14E+03 
873.23 1.345E+01 & ( 7.0llE+Ol 1.55E+02 1.23E+01 G 
123.10-1.835E+OO - 9.460E+OO 1.55E+02 4.08E+Ol G 

1274.54 1.833E+OO 1.090E+01 1.69E+02 3.52E+Ol G 
723.36-1.133E+Ol + 3.476E+Ol 9.20E+Ol 2.02E+01 G 

1004.77-4.802E-01 & 5.487E+01 3.35E+03 1.80E+01 G 
996.33-1.660E+01 & 9.452E+01 1.69E+02 1.06E+Ol G 

EU-155 I 1.4186E+00 1.81E+03 
105.31-2.635E+OO ? ( 2.813E+Ol 3.19E+02 2.12E+01 G 

86.54 4.218E+OO ? ( 1.740E+Ol 1.24E+02 3.07E+Ol G 

TL-208 N 4.5666E+01 6.98E+02 
583.02 3.712E+Ol ? (P 5.254E+Ol 3.89E+Ol 8.45E+Ol G 
277.28 1.037E+02 &(P 5.816E+02 1.64E+02 6.31E+OO G 
860.56 7.432E+01 ? ( 5.196E+02 2.07E+02 1.24E+Ol G 

PB-210 N 1.4933E+04 8.14E+03 
46.54 1.493E+04 (P 2.762E+02 1.08E+OO 4.25E+OO G 

PB-212 N 1.3244E+02 6.98E+02 
238.63 1.324E+02 (P 6.645E+Ol 1.99E+Ol 4.33E+Ol G 
300.03-5.919E+OO % 1.025E+03 5.11E+03 3.28E+OO G 

PB-214 N 6.1745E+OO 5.84E+05 
351. 93 6.325E+OO 8.077E+OO 3.93E+01 3.76E+01 G 
295.09 5.882E+OO ? ( 1.450E+01 7.45E+01 1.93E+Ol G 
242.00 1.143E+OO - 3.269E+Ol 8.49E+02 7.43E+OO G 

BI-212 N 4.2178E+02 6.98E+02 
727.17 3.071E+02 5.958E+02 5.90E+01 7.55E+OO G 
785.42 1.098E+03 3.967E+03 1.08E+02 1.28E+00 G 

BI-214 N 6.6878E+OO 5.84E+05 
609.31 7.344E+OO (P 5.883E+OO 3.06E+01 4.61E+Ol G 

1120.29 1.624E+OO - p 3.260E+Ol 3.24E+02 1. 51E+Ol G 
1764.49 4.725E+OO ?(P 1.524E+Ol 6.23E+01 1.54E+Ol G 

AC-228 N 1.4948E+01 2.10E+03 
911. 07 1.291E+Ol ? ( 4.572E+Ol l.06E+02 2.90E+Ol G 
968.97 9.765E+OO ( 7.681E+Ol 2.33E+02 1.75E+Ol G 
338.32 2.739E+Ol ( 4.087E+01 5.53E+Ol 1.20E+Ol G 

Energy duplication 
93.35 2.891E+OO - 7.523E+Ol 7.73E+02 5.56E+OO XA 



Page 112 of 1443

ORTEC g v - i (3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 7 
TestAmerica, Inc. Spectrum name: 15 Gamma 20131338.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Pa-234 N 3.8949E+OO 1.63E+12 
131.29 3.938E+OO & ( 1.llOE+Ol 8.50E+Ol 1.80E+Ol G 
569.47-9.005E+OO + 3.848E+Ol 1.27E+02 8.20E+OO G 
946.02-1.0lOE+OO - 3.446E+Ol 9.98E+02 1. 34E+Ol G 

883.24 2.646E+OO ? ( 4.886E+Ol 5.43E+02 9.60E+OO G 
880.53 5.764E+OO & ( 8.727E+Ol 4.47E+02 6.00E+OO G 

TH-234 N -3.7684E+02 l.63E+l2 
63.29-3.768E+02 ? (P 1.088E+02 9.58E+OO 3.81E+OO G 
92.59 1.379E+Ol + p 4.233E+Ol 6.31E+Ol 5.58E+OO G 

PA-234M N 1.0717E+02 1. 63E+l2 
1001.00 l.072E+02 ? ( 5.770E+02 1. 60E+02 8.37E-01 G 

766.41 1.437E+Ol % l.209E+03 2.45E+03 2.94E-01 G 

U-235 N 5.1103E+OO 2. 57E+11 
143.79 5.llOE+OO 1.888E+Ol 1.11E+02 1. lOE+Ol G 
205.33 1.168E+OO & 5.126E+Ol 1.31E+03 5.01E+OO G 
163.38-6.llOE+OO + 4.168E+Ol 2.04E+02 5.08E+OO G 

Energy duplication 
93.35 2.244E+Ol & 3.756E+Ol 5.lOE+Ol 5.81E+OO X 

AM-241 T 1. 2671E+03 
59.54 l.267E+03 

1. 58E+05 
1.689E+Ol 8.94E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i 
TestAmerica, Inc. 

(3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 41 2137. -756. -0.420 9.58 -3.768E+02 p 

EU-155 84.09 763. 32. 0.018 123.88 4.218E+OO 
TH-234 92.66 1149. 52. 0.029 63.10 1.379E+Ol p 

U-235 93.35 981. 89. 0.049 50.97 2.244E+Ol 
EU-155 105.41 1063. -14. -0.008 319.41 -2.635E+OO 
EU-152 121.38 884. 35. 0.019 121.43 2.539E+OO 
EU-154 123.12 1007. -29. -0.016 154.75 -l.835E+00 
Pa-234 131.26 815. 48. 0.027 85.04 3.938E+OO 
U-235 143.74 812. 37. 0.020 111.11 5.llOE+OO 
U-235 163.39 727. -19. -0.010 203.98 -6.llOE+OO 
PB-214 243.73 548. 4. 0.002 848.75 1.143E+OO 
TL-208 277.43 600. 21. 0.012 164.07 1.037E+02 p 

I-131 283.18 485. -11. -0.006 281. 74 O.OOOE+OO 
PB-214 295.38 538. 45. 0.025 74.52 5.882E+OO 
EU-152 344.74 520. 4. 0.002 742.34 6.704E-01 
PB-214 351.99 480. 82. 0.046 39.34 6.325E+OO 
I-131 362.41 377. 3. 0.002 994.26 O.OOOE+OO 
BE-7 477.52 536. -7. -0.004 497.88 O.OOOE+OO 
CS-134 563.18 220. 29. 0.016 73.94 1.594E+02 
CS-134 569.49 238. -18. -0.010 122.24 -5.420E+Ol 
Pa-234 569.45 236. -17. -0.010 127.24 -9.005E+00 
TL-208 583.36 264. 55. 0.031 38.89 3.712E+Ol p 

CS-134 604.59 274. -16. -0.009 146.27 -8.013E+OO 
I-131 637.24 223. 36. 0.020 60.77 O.OOOE+OO 
EU-154 723.08 251. -25. -0.014 92.05 -1.133E+Ol 
BI-212 726.85 185. 34. 0.019 59.01 3.071E+02 
EU-152 775.52 162. 2. 0.001 756.00 1.462E+OO 
BI-212 785.23 208. 19. 0.011 107.79 l.098E+03 
TL-208 8 60. 96 291. 12. 0.007 207.24 7.432E+Ol 
EU-154 872.69 274. 15. 0.009 154. 96 1.345E+Ol 
Pa-234 880.64 316. 6. 0.003 446.96 5.764E+OO 
Pa-234 881.05 250. 4. 0.002 542.69 2.646E+OO 
Pa-234 942.23 214. -2. -0.001 998.44 -1.0lOE+OO 
EU-154 997.01 298. -15. -0.008 169.19 -1.660E+Ol 
PA-234M 998.60 212. 13. 0.007 159.52 1. 072E+02 
EU-152 1113.40 237. 21. 0.012 106.75 1.645E+Ol 
EU-154 1274.60 24. 4. 0.002 168.52 l.833E+OO 
K-40 1461.86 16. 4. 0.002 71. 29 3.365E+OO p 

p - Peakbackground subtraction 
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ORTEC g v - i 
TestAmerica, Inc. 

(3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

9 

***** S U M M A R Y 
Time of Count 

Nuclide 

BE-7 #A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 #A 
PB-210 
PB-212 # 
PB-214 #A 
BI-212 #A 
BI-214 
AC-228 A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

Activity 
Bq/Sample 

-2.3099E+OO 
3.3645E+OO 
3.0338E+02 
1. 98 68E+OO 
4.8037E-01 
3.8683E+02 
2.8429E+OO 
7.5957E+OO 
5.2723E-01 
3.4936E+OO 
1.1982E+04 
1.0132E+Ol 
6.1556E+OO 
3.2268E+Ol 
6.6673E+OO 
6.3644E+OO 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
1. 252 8E+03 

0 F N U C 1 I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
3.3645E+OO 
7.7002E+02 

>12 Halflives 
5.1785E+OO 
4.5561E+02 
4.0858E+OO 
1.3449E+Ol 
1. 4186E+OO 
4.5666E+Ol 
1.4933E+04 
l.3244E+02 
6.1745E+OO 
4.2178E+02 
6.6878E+OO 
1.4948E+Ol 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
l.2671E+03 

Uncertainty 
Counting 

4.9788E+02% 
1.479E+02% 
l.241E+00% 

6.0769E+01% 
7.394E+01% 
1.336E+00% 
1.068E+02% 
l.550E+02% 
1.239E+02% 
4.336E+Ol% 
1.084E+00% 
2.107E+Ol% 
3.934E+01% 

1

5. 901E+Ol% 
3.360E+01% 
5.528E+01% 
8.504E+01% 
9.841E+00% 
l.595E+02% 
1.111E+02% 
8.940E-01% 

S A M P 1 E 
1 Sigma 

3.8727E+Ol 

3.3861E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

l.89E+Ol 
5.69E+OO 

3.94E+Ol 
5.06E+OO 
1.68E+Ol 
7.0lE+Ol 
2.81E+Ol 
5.25E+Ol 
2.76E+02 
6.64E+Ol 
8.08E+OO 
5. 96E+02 
5.88E+OO 
4.57E+Ol 
1.llE+Ol 
1.09E+02 
5.77E+02 
1.89E+Ol 
1.69E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 112.4 to 1999.5 keV) 1.394E+04 Bq/Sample 
Total Decayed Activity 112.4 to 1999.5 keV) 1.7565109E+04 Bq/Sample 

The library has energies which are not separable. 
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~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

81427-334 
1.0 Liter Sand in 1 Liter HDPE Silgan Jar 

Customer: TestAmerica/St. Louis, MO 
P.O. No.: 2339090, Item I 
Reference Date: 01-Jan-2010 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352·2837 
www.a na lyticsi nc.co m 

0.017670 

This standard radionuclide source was prepared using aliquots measured gravimetrical!y from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability. to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, Revision l, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA22101. 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps u, u, u Method 

Pb-210 46.5 B.120E+03 3.141E+03 0.1 2.1 4.1 4rr LS 
Am-241 69.5 l.680E+06 2.034E+03 0.1 1.7 3.6 4rr LS 
Cd-109 88.0 4.626E+02 l.606E+06 2.822E+03 0.4 2.3 4.7 HPGe 
Co-67 122. l 2.718E+02 8.471E+04 l.488E+03 0.6 2.0 4.1 HPGe 
Ce-139 166.9 l.376E+02 l.209E+06 2.124E+03 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+Ol 2.726E+06 4.790E+03 0.4 1.9 3.9 HPGe 
Sn-113 391.7 l.151E+02 l.672E+06 2.938E+03 0.5 1.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.096E+06 l.926E+03 0.6 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.077E+06 7.163E+03 0.4 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.056E+06 3.611E+03 0.6 1.9 3.9 HP Ge 
Co-60 1332.5 l.926E+03 2.056E+05 3.612E+03 0.7 1.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.308E+05 7.669E+03 0.6 1.9 3.9 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC· 
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Gtiidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
JAO"'l7 ll.11ani1<> Tihhittc \f;,lanrb l:>lifnrni:> 01 :(<:;r; 1ifl0 <:iP:oihn;irrl lnrl11~tri;il Rh1..-l Atl:oint:oi G<:>f'lrni:> "'lfl~1Q 
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Comments: 
1550 grams of sand. 
This standard will expire one year after the reference date. 

Source Prepared by: 
W. Mao, Radiochemist 

QA Approved: Date:~-'--/ µJ /-"-D __ _ 

-· 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 3 04-08-2010 Page 1 of 2 
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 
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Method GA-01-R 

Ra-226
Radium-226 & Other Gamma Emitters 

(GS) by Method GA-01-R
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Prep Batch: 99826
Fill Geometry, 21-Day In-Growth
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:56 230MB 160-99826/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV3

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.01241 0.160 0.160 U pCi/g 0.297

LOQ MDC

104077

Anly Batch

Lead-214 -0.05892 0.332 0.332 U pCi/g 0.170 104077

Potassium-40 -0.04184 0.543 0.543 U pCi/g 1.07 104077

Protactinium-231 0.2586 0.815 0.816 U pCi/g 1.45 104077

Radium-226 -0.05360 0.232 0.233 U pCi/g 0.500 0.188 104077

Radium-228 0.01002 0.104 0.104 U pCi/g 0.111 104077

Thallium-208 -0.007779 0.0401 0.0401 U pCi/g 0.0737 104077

Thorium-234 0.1656 0.226 0.226 U pCi/g 1.40 104077

Uranium-235 0.06552 0.133 0.133 U pCi/g 0.255 104077

Uranium-238 0.1656 0.226 0.226 U pCi/g 1.40 104077

Actinium 228 0.01002 0.104 0.104 U pCi/g 0.111 104077

Thorium 228 -0.03601 0.264 0.264 U pCi/g 0.112 104077

Bismuth-212 -0.02396 0.488 0.488 U pCi/g 0.929 104077

Bismuth-214 -0.05360 0.232 0.233 U pCi/g 0.188 104077

Cesium-137 0.0000 0.00805 0.00805 U pCi/g 0.0297 104077

Lead-210 0.09644 0.899 0.900 U pCi/g 1.77 104077

Lead-212 -0.03601 0.264 0.264 U pCi/g 0.112 104077

Lab ID: Analyzed: Sigma:02/10/14  07:55 230LCS 160-99826/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV4

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 99.30 2.18 10.5 pCi/g 1.63

LOQ MDC

104078

Anly Batch

Cesium-137 30.37 1.03 3.32 pCi/g 0.382 104078

Cobalt-60 22.29 0.723 2.35 pCi/g 0.0869 104078

Lab ID: Analyzed: Sigma:02/10/14  11:48 230160-5176-A-21-H DU Ts:

Client ID: Detector: Decay Corrected: NoGV7

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.01309 0.0775 0.0776 U pCi/g 0.388

LOQ MDC

104076

Anly Batch

Lead-214 0.4796 0.102 0.114 pCi/g 0.0641 104076

Potassium-40 10.85 1.52 1.89 pCi/g 0.687 104076

Protactinium-231 0.3615 0.454 0.455 U pCi/g 1.23 104076

Radium-226 0.4596 0.101 0.112 pCi/g 0.500 0.0647 104076

Radium-228 0.3322 0.138 0.143 pCi/g 0.204 104076
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  11:48 230160-5176-A-21-H DU Ts:

Client ID: Detector: Decay Corrected: NoGV7

Analyte DU Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.2165 0.0563 0.0606 pCi/g 0.0347

LOQ MDC

104076

Anly Batch

Thorium-234 0.2775 0.408 0.409 U pCi/g 1.37 104076

Uranium-235 0.1091 0.147 0.148 U pCi/g 0.256 104076

Uranium-238 0.2775 0.408 0.409 U pCi/g 1.37 104076

Actinium 228 0.3322 0.138 0.143 pCi/g 0.204 104076

Thorium 228 0.3831 0.103 0.115 pCi/g 0.106 104076

Bismuth-212 0.3717 0.524 0.526 U pCi/g 0.873 104076

Bismuth-214 0.4596 0.101 0.112 pCi/g 0.0647 104076

Cesium-137 0.01140 0.0355 0.0355 U pCi/g 0.0637 104076

Lead-210 -0.1178 1.18 1.18 U pCi/g 1.51 104076

Lead-212 0.3831 0.103 0.115 pCi/g 0.106 104076

Lab ID: Analyzed: Sigma:02/10/14  11:52 230160-5175-21 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-021 GV4

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.0144 0.0662 0.0663 U pCi/g 0.518

LOQ MDC

104078

Anly Batch

Lead-214 0.539 0.191 0.200 pCi/g 0.175 104078

Potassium-40 8.34 2.17 2.33 pCi/g 2.12 104078

Protactinium-231 -0.0124 1.35 1.35 U pCi/g 2.51 104078

Radium-226 0.430 0.143 0.150 pCi/g 0.500 0.0880 104078

Radium-228 0.620 0.253 0.261 pCi/g 0.196 104078

Thallium-208 0.186 0.0838 0.0860 pCi/g 0.0690 104078

Thorium-234 0.601 1.16 1.16 U pCi/g 2.10 104078

Uranium-235 0.0873 0.291 0.291 U pCi/g 0.487 104078

Uranium-238 0.601 1.16 1.16 U pCi/g 2.10 104078

Actinium 228 0.620 0.253 0.261 pCi/g 0.196 104078

Thorium 228 0.369 0.128 0.137 pCi/g 0.152 104078

Bismuth-212 0.543 0.885 0.887 U pCi/g 1.51 104078

Bismuth-214 0.430 0.143 0.150 pCi/g 0.0880 104078

Cesium-137 -0.0168 0.0865 0.0865 U pCi/g 0.157 104078

Lead-210 1.45 1.38 1.39 U pCi/g 2.25 104078

Lead-212 0.369 0.128 0.137 pCi/g 0.152 104078
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  11:50 230160-5175-22 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-022 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0532 0.150 0.150 U pCi/g 0.635

LOQ MDC

104075

Anly Batch

Lead-214 0.328 0.112 0.117 pCi/g 0.149 104075

Potassium-40 9.21 1.68 1.92 pCi/g 0.854 104075

Protactinium-231 -0.235 1.09 1.09 U pCi/g 1.94 104075

Radium-226 0.438 0.163 0.169 pCi/g 0.500 0.174 104075

Radium-228 0.269 0.165 0.167 U pCi/g 0.328 104075

Thallium-208 0.146 0.0597 0.0616 pCi/g 0.0456 104075

Thorium-234 0.317 0.520 0.521 U pCi/g 1.71 104075

Uranium-235 0.171 0.245 0.246 U pCi/g 0.366 104075

Uranium-238 0.317 0.520 0.521 U pCi/g 1.71 104075

Actinium 228 0.269 0.165 0.167 U pCi/g 0.328 104075

Thorium 228 0.431 0.106 0.119 pCi/g 0.0980 104075

Bismuth-212 0.206 0.541 0.542 U pCi/g 0.974 104075

Bismuth-214 0.438 0.163 0.169 pCi/g 0.174 104075

Cesium-137 -0.00466 0.0717 0.0717 U pCi/g 0.106 104075

Lead-210 0.574 1.00 1.00 U pCi/g 1.71 104075

Lead-212 0.431 0.106 0.119 pCi/g 0.0980 104075

Lab ID: Analyzed: Sigma:02/10/14  12:55 230160-5175-23 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-023 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.305 0.381 0.384 U pCi/g 0.629

LOQ MDC

104074

Anly Batch

Lead-214 0.455 0.0997 0.110 pCi/g 0.109 104074

Potassium-40 13.2 1.49 2.01 pCi/g 0.644 104074

Protactinium-231 0.277 0.746 0.747 U pCi/g 1.30 104074

Radium-226 0.661 0.136 0.152 pCi/g 0.500 0.111 104074

Radium-228 0.389 0.132 0.138 pCi/g 0.209 104074

Thallium-208 0.212 0.0530 0.0574 pCi/g 0.0353 104074

Thorium-234 0.323 0.851 0.851 U pCi/g 1.44 104074

Uranium-235 0.119 0.240 0.241 U pCi/g 0.371 104074

Uranium-238 0.323 0.851 0.851 U pCi/g 1.44 104074

Actinium 228 0.389 0.132 0.138 pCi/g 0.209 104074

Thorium 228 0.469 0.120 0.134 pCi/g 0.115 104074

Bismuth-212 0.378 0.448 0.449 U pCi/g 0.728 104074

Bismuth-214 0.661 0.136 0.152 pCi/g 0.111 104074
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  12:55 230160-5175-23 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-023 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00514 0.0334 0.0334 U pCi/g 0.0612

LOQ MDC

104074

Anly Batch

Lead-210 0.582 1.02 1.02 U pCi/g 1.70 104074

Lead-212 0.469 0.120 0.134 pCi/g 0.115 104074

Lab ID: Analyzed: Sigma:02/10/14  12:56 230160-5175-24 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-024 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.283 0.397 0.398 U pCi/g 0.657

LOQ MDC

104072

Anly Batch

Lead-214 0.475 0.132 0.140 pCi/g 0.163 104072

Potassium-40 10.0 1.50 1.82 pCi/g 0.919 104072

Protactinium-231 -0.257 1.10 1.10 U pCi/g 1.93 104072

Radium-226 0.311 0.143 0.147 pCi/g 0.500 0.190 104072

Radium-228 0.567 0.181 0.190 pCi/g 0.0976 104072

Thallium-208 0.197 0.0579 0.0614 pCi/g 0.0562 104072

Thorium-234 2.12 1.18 1.20 pCi/g 1.58 104072

Uranium-235 0.0284 0.191 0.191 U pCi/g 0.471 104072

Uranium-238 2.12 1.18 1.20 pCi/g 1.58 104072

Actinium 228 0.567 0.181 0.190 pCi/g 0.0976 104072

Thorium 228 0.430 0.0994 0.114 pCi/g 0.122 104072

Bismuth-212 0.344 0.581 0.582 U pCi/g 0.987 104072

Bismuth-214 0.311 0.143 0.147 pCi/g 0.190 104072

Cesium-137 -0.0135 0.0477 0.0478 U pCi/g 0.0849 104072

Lead-210 0.701 1.77 1.77 U pCi/g 2.60 104072

Lead-212 0.430 0.0994 0.114 pCi/g 0.122 104072

Lab ID: Analyzed: Sigma:02/10/14  12:57 230160-5175-25 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-025 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.151 0.217 0.218 U pCi/g 0.374

LOQ MDC

104073

Anly Batch

Lead-214 0.453 0.117 0.126 pCi/g 0.120 104073

Potassium-40 11.5 1.52 1.92 pCi/g 1.00 104073

Protactinium-231 0.231 0.801 0.801 U pCi/g 1.76 104073

Radium-226 0.528 0.132 0.143 pCi/g 0.500 0.124 104073

Radium-228 0.654 0.139 0.154 pCi/g 0.0865 104073
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  12:57 230160-5175-25 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-025 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.202 0.0509 0.0550 pCi/g 0.0440

LOQ MDC

104073

Anly Batch

Thorium-234 0.406 0.489 0.491 U pCi/g 1.56 104073

Uranium-235 0.126 0.171 0.171 U pCi/g 0.357 104073

Uranium-238 0.406 0.489 0.491 U pCi/g 1.56 104073

Actinium 228 0.654 0.139 0.154 pCi/g 0.0865 104073

Thorium 228 0.419 0.122 0.133 pCi/g 0.131 104073

Bismuth-212 0.0751 0.549 0.549 U pCi/g 0.990 104073

Bismuth-214 0.528 0.132 0.143 pCi/g 0.124 104073

Cesium-137 -0.00334 0.0399 0.0400 U pCi/g 0.0734 104073

Lead-210 -0.0856 1.22 1.22 U pCi/g 2.01 104073

Lead-212 0.419 0.122 0.133 pCi/g 0.131 104073

Lab ID: Analyzed: Sigma:02/10/14  12:57 230160-5175-26 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-026 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.000 0.166 0.166 U pCi/g 0.300

LOQ MDC

104071

Anly Batch

Lead-214 0.387 0.104 0.112 pCi/g 0.130 104071

Potassium-40 11.4 1.42 1.83 pCi/g 0.636 104071

Protactinium-231 0.470 0.691 0.692 U pCi/g 1.47 104071

Radium-226 0.379 0.126 0.132 pCi/g 0.500 0.131 104071

Radium-228 0.510 0.172 0.179 pCi/g 0.130 104071

Thallium-208 0.183 0.0463 0.0501 pCi/g 0.0369 104071

Thorium-234 -0.0273 0.0427 0.0428 U pCi/g 1.95 104071

Uranium-235 0.0617 0.188 0.188 U pCi/g 0.352 104071

Uranium-238 -0.0273 0.0427 0.0428 U pCi/g 1.95 104071

Actinium 228 0.510 0.172 0.179 pCi/g 0.130 104071

Thorium 228 0.417 0.128 0.139 pCi/g 0.135 104071

Bismuth-212 0.164 0.458 0.458 U pCi/g 0.808 104071

Bismuth-214 0.379 0.126 0.132 pCi/g 0.131 104071

Cesium-137 -0.0179 0.0493 0.0493 U pCi/g 0.0855 104071

Lead-210 1.26 1.09 1.10 U pCi/g 1.71 104071

Lead-212 0.417 0.128 0.139 pCi/g 0.135 104071

Page 5 of 10 TestAmerica St. Louis

Page 132 of 1443



Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  12:58 230160-5175-27 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-027 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0295 0.571 0.571 U pCi/g 0.968

LOQ MDC

104064

Anly Batch

Lead-214 0.470 0.113 0.123 pCi/g 0.141 104064

Potassium-40 12.5 1.67 2.10 pCi/g 0.594 104064

Protactinium-231 0.230 0.250 0.252 U pCi/g 1.93 104064

Radium-226 0.337 0.113 0.119 pCi/g 0.500 0.120 104064

Radium-228 0.472 0.161 0.168 pCi/g 0.101 104064

Thallium-208 0.182 0.0548 0.0579 pCi/g 0.0367 104064

Thorium-234 0.377 0.296 0.299 U pCi/g 1.79 104064

Uranium-235 -0.0000719 0.000755 0.000755 U pCi/g 0.296 104064

Uranium-238 0.377 0.296 0.299 U pCi/g 1.79 104064

Actinium 228 0.472 0.161 0.168 pCi/g 0.101 104064

Thorium 228 0.465 0.105 0.121 pCi/g 0.104 104064

Bismuth-212 0.483 0.518 0.520 U pCi/g 0.825 104064

Bismuth-214 0.337 0.113 0.119 pCi/g 0.120 104064

Cesium-137 0.0000558 0.0435 0.0435 U pCi/g 0.0813 104064

Lead-210 1.46 1.09 1.11 U pCi/g 1.60 104064

Lead-212 0.465 0.105 0.121 pCi/g 0.104 104064

Lab ID: Analyzed: Sigma:02/10/14  12:59 230160-5175-28 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-028 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.352 0.430 0.433 U pCi/g 0.709

LOQ MDC

104065

Anly Batch

Lead-214 0.518 0.149 0.158 pCi/g 0.115 104065

Potassium-40 9.44 1.59 1.86 pCi/g 0.785 104065

Protactinium-231 0.0870 0.769 0.769 U pCi/g 1.42 104065

Radium-226 0.267 0.106 0.110 pCi/g 0.500 0.123 104065

Radium-228 0.249 0.175 0.177 U pCi/g 0.295 104065

Thallium-208 0.0395 0.0502 0.0503 U pCi/g 0.0877 104065

Thorium-234 0.497 0.573 0.575 U pCi/g 1.94 104065

Uranium-235 0.129 0.175 0.175 U pCi/g 0.333 104065

Uranium-238 0.497 0.573 0.575 U pCi/g 1.94 104065

Actinium 228 0.249 0.175 0.177 U pCi/g 0.295 104065

Thorium 228 0.372 0.120 0.129 pCi/g 0.128 104065

Bismuth-212 0.404 0.527 0.528 U pCi/g 0.866 104065

Bismuth-214 0.267 0.106 0.110 pCi/g 0.123 104065
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  12:59 230160-5175-28 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-028 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00395 0.0295 0.0296 U pCi/g 0.0580

LOQ MDC

104065

Anly Batch

Lead-210 0.856 1.09 1.10 U pCi/g 1.96 104065

Lead-212 0.372 0.120 0.129 pCi/g 0.128 104065

Lab ID: Analyzed: Sigma:02/10/14  13:00 230160-5175-29 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-029 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0782 0.116 0.117 U pCi/g 0.195

LOQ MDC

104066

Anly Batch

Lead-214 0.517 0.110 0.122 pCi/g 0.128 104066

Potassium-40 10.1 1.38 1.72 pCi/g 0.616 104066

Protactinium-231 -0.00639 0.0154 0.0155 U pCi/g 1.67 104066

Radium-226 0.554 0.122 0.135 pCi/g 0.500 0.0979 104066

Radium-228 0.446 0.168 0.174 pCi/g 0.147 104066

Thallium-208 0.181 0.0563 0.0594 pCi/g 0.0563 104066

Thorium-234 0.351 0.548 0.549 U pCi/g 1.89 104066

Uranium-235 0.109 0.208 0.208 U pCi/g 0.356 104066

Uranium-238 0.351 0.548 0.549 U pCi/g 1.89 104066

Actinium 228 0.446 0.168 0.174 pCi/g 0.147 104066

Thorium 228 0.391 0.0902 0.103 pCi/g 0.110 104066

Bismuth-212 0.277 0.377 0.378 U pCi/g 0.624 104066

Bismuth-214 0.554 0.122 0.135 pCi/g 0.0979 104066

Cesium-137 0.0126 0.0442 0.0443 U pCi/g 0.0784 104066

Lead-210 0.0687 1.27 1.27 U pCi/g 2.10 104066

Lead-212 0.391 0.0902 0.103 pCi/g 0.110 104066

Lab ID: Analyzed: Sigma:02/10/14  13:02 230160-5175-30 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-030 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.313 0.373 0.375 U pCi/g 0.614

LOQ MDC

104077

Anly Batch

Lead-214 0.303 0.105 0.109 pCi/g 0.149 104077

Potassium-40 9.54 1.36 1.67 pCi/g 0.787 104077

Protactinium-231 -0.0433 0.0680 0.0681 U pCi/g 1.73 104077

Radium-226 0.375 0.118 0.125 pCi/g 0.500 0.135 104077

Radium-228 0.545 0.143 0.153 pCi/g 0.0816 104077
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  13:02 230160-5175-30 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-030 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.167 0.0538 0.0565 pCi/g 0.0455

LOQ MDC

104077

Anly Batch

Thorium-234 0.706 0.810 0.814 U pCi/g 1.25 104077

Uranium-235 0.105 0.181 0.182 U pCi/g 0.316 104077

Uranium-238 0.706 0.810 0.814 U pCi/g 1.25 104077

Actinium 228 0.545 0.143 0.153 pCi/g 0.0816 104077

Thorium 228 0.439 0.117 0.130 pCi/g 0.127 104077

Bismuth-212 0.352 0.454 0.456 U pCi/g 0.747 104077

Bismuth-214 0.375 0.118 0.125 pCi/g 0.135 104077

Cesium-137 0.000950 0.0299 0.0299 U pCi/g 0.0570 104077

Lead-210 -0.129 1.53 1.53 U pCi/g 1.85 104077

Lead-212 0.439 0.117 0.130 pCi/g 0.127 104077
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-99826/1-A Actinium-227 -0.01241 U pCi/g

MB 160-99826/1-A Lead-214 -0.05892 U pCi/g

MB 160-99826/1-A Potassium-40 -0.04184 U pCi/g

MB 160-99826/1-A Protactinium-231 0.2586 U pCi/g

MB 160-99826/1-A Radium-226 -0.05360 U pCi/g

MB 160-99826/1-A Radium-228 0.01002 U pCi/g

MB 160-99826/1-A Thallium-208 -0.007779 U pCi/g

MB 160-99826/1-A Thorium-234 0.1656 U pCi/g

MB 160-99826/1-A Uranium-235 0.06552 U pCi/g

MB 160-99826/1-A Uranium-238 0.1656 U pCi/g

MB 160-99826/1-A Actinium 228 0.01002 U pCi/g

MB 160-99826/1-A Thorium 228 -0.03601 U pCi/g

MB 160-99826/1-A Bismuth-212 -0.02396 U pCi/g

MB 160-99826/1-A Bismuth-214 -0.05360 U pCi/g

MB 160-99826/1-A Cesium-137 0.0000 U pCi/g

MB 160-99826/1-A Lead-210 0.09644 U pCi/g

MB 160-99826/1-A Lead-212 -0.03601 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-99826/2-A Americium-241 97.5 99.30 pCi/g 102 87 116

-LCS 160-99826/2-A Cesium-137 31.3 30.37 pCi/g 97 87 120

-LCS 160-99826/2-A Cobalt-60 23.3 22.29 pCi/g 96 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5176-A-21-H DU Actinium-227 -0.297 0.01309 U pCi/g 218 0.59 1.36 1

160-5176-A-21-H DU Lead-214 0.568 0.4796 pCi/g 17 0.33 0.93 1

160-5176-A-21-H DU Potassium-40 10.8 10.85 pCi/g 0.6 0.01 0.04 1

160-5176-A-21-H DU Protactinium-231 0.252 0.3615 U pCi/g 36 0.13 0.36 1

160-5176-A-21-H DU Radium-226 0.492 0.4596 pCi/g 7 0.12 0.33 1

160-5176-A-21-H DU Radium-228 0.257 0.3322 pCi/g 26 0.22 0.60 1

160-5176-A-21-H DU Thallium-208 0.244 0.2165 pCi/g 12 0.19 0.54 1

160-5176-A-21-H DU Thorium-234 0.265 0.2775 U pCi/g 5 0.02 0.05 1

160-5176-A-21-H DU Uranium-235 0.0796 0.1091 U pCi/g 31 0.10 0.29 1

160-5176-A-21-H DU Uranium-238 0.265 0.2775 U pCi/g 5 0.02 0.05 1

160-5176-A-21-H DU Actinium 228 0.257 0.3322 pCi/g 26 0.22 0.60 1

160-5176-A-21-H DU Thorium 228 0.476 0.3831 pCi/g 22 0.32 0.89 1

160-5176-A-21-H DU Bismuth-212 0.538 0.3717 U pCi/g 37 0.15 0.44 1

160-5176-A-21-H DU Bismuth-214 0.492 0.4596 pCi/g 7 0.12 0.33 1
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5176-A-21-H DU Cesium-137 -0.0273 0.01140 U pCi/g 487 0.03 0.07 1

160-5176-A-21-H DU Lead-210 0.425 -0.1178 U pCi/g 353 0.25 0.71 1

160-5176-A-21-H DU Lead-212 0.476 0.3831 pCi/g 22 0.32 0.89 1

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99826/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

46.0 g 414.9 g 368.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
021

46.0 g 421.6 g 375.6 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
022

46.4 g 418.9 g 372.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
023

45.7 g 394.7 g 349 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
024

46.1 g 406.1 g 360 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
025

46.0 g 422.2 g 376.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
026

45.7 g 425.9 g 380.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
027

45.8 g 419.6 g 373.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
028

45.7 g 414.2 g 368.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
029

45.6 g 431.4 g 385.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
030

45.8 g 440.8 g 395 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-30 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99826/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
021

160-5175-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
022

160-5175-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
023

160-5175-A-23 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU2FSS-
024

160-5175-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
025

160-5175-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
026

160-5175-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
027

160-5175-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
028

160-5175-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
029

160-5175-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
030

160-5175-A-30 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99833/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99833/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
001

46.3 g 382.8 g 336.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
001

46.3 g 382.8 g 336.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
002

45.9 g 419.2 g 373.3 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
003

46.2 g 424.0 g 377.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
004

46.2 g 442.8 g 396.6 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
005

46.0 g 439.5 g 393.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
006

45.8 g 395.9 g 350.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
007

46.2 g 441.4 g 395.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
008

45.9 g 431.8 g 385.9 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
009

45.9 g 447.6 g 401.7 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
010

45.9 g 417.7 g 371.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
011

46.3 g 416.3 g 370 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
012

46.2 g 415.0 g 368.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
013

48.0 g 426.5 g 378.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
014

47.7 g 434.1 g 386.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-14 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
015

47.8 g 441.2 g 393.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
016

47.9 g 412.9 g 365 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
017

47.4 g 417.9 g 370.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
018

47.6 g 411.0 g 363.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-18 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

TI12-233-SU2FSS-
019

47.3 g 411.1 g 363.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
020

47.8 g 444.1 g 396.3 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-20 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99833/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99833/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
001

160-5175-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
001

160-5175-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
002

160-5175-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
003

160-5175-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
004

160-5175-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
005

160-5175-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
006

160-5175-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
007

160-5175-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
008

160-5175-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
009

160-5175-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
010

160-5175-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
011

160-5175-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
012

160-5175-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
013

160-5175-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
014

160-5175-A-14 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU2FSS-
015

160-5175-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
016

160-5175-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
017

160-5175-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
018

160-5175-A-18 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
019

160-5175-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
020

160-5175-A-20 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  16:00

01/20/14  15:1299836

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99836/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99836/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
031

47.3 g 459.4 g 412.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-31 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
031

47.3 g 459.4 g 412.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-31 
DU

Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99836/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99836/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
031

160-5175-A-31 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
031

160-5175-A-31 
DU

Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140357 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_MB 160-99826~1-A 
             Detector: Ge 3 SN/131        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: MB 160-99826~1-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:56        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:56:47     Real Time: 1802   sec
        Analysis Time: 2/10/2014 08:27        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.114E-01          462.5     1.440E+00    1.440E+00    5.396E+00
NA-22      0.000E+00         1000.0     8.599E-02    8.600E-02    4.481E-01
K-40      -4.508E-01          649.4     2.927E+00    2.927E+00    1.154E+01
Sc-46     -5.693E-02          318.1     1.811E-01    1.811E-01    6.974E-01
CR-51      0.000E+00         1000.0     1.080E+00    1.080E+00    3.987E+00
MN-54     -8.745E-02          235.7     2.062E-01    2.062E-01    7.670E-01
FE-59      1.923E-01          189.4     3.642E-01    3.644E-01    1.374E+00
Co-56      7.918E-02          180.5     1.429E-01    1.430E-01    7.314E-01
CO-57      1.718E-02          371.6     6.384E-02    6.384E-02    3.808E-01
CO-58      0.000E+00         1000.0     4.322E-02    4.322E-02    3.186E-01
CO-60     -1.369E-01          203.4     2.784E-01    2.785E-01    1.036E+00
ZN-65      0.000E+00         1000.0     1.083E-01    1.083E-01    2.022E+00
NB-94      3.028E-02          416.6     1.262E-01    1.262E-01    6.964E-01
ZR-95      9.465E-02          187.9     1.779E-01    1.779E-01    9.362E-01
NB-95     -5.405E-02          394.2     2.131E-01    2.131E-01    7.964E-01
RU-103     1.855E-01           68.3     1.266E-01    1.270E-01    4.175E-01
RH-106     0.000E+00         1000.0     5.026E-01    5.026E-01    5.100E+00
AG-108M    2.555E-02          152.1     3.887E-02    3.889E-02    6.401E-01
AG-110M    1.487E-01          135.8     2.019E-01    2.020E-01    7.548E-01
SN-113    -1.603E-03        12570.0     2.014E-01    2.014E-01    7.700E-01
SB-124     2.908E-02          170.7     4.965E-02    4.968E-02    8.302E-01
SB-125    -8.771E-02          627.0     5.500E-01    5.500E-01    2.034E+00
I-131     -2.615E-02          516.3     1.350E-01    1.350E-01    5.150E-01
Gd-153     7.677E-02          137.2     1.053E-01    1.054E-01    8.888E-01
Ga-68      0.000E+00         1000.0     2.305E+00    2.305E+00    3.521E+01
Tc-99m     1.755E-01           51.8     9.089E-02    9.144E-02    2.881E-01
BA-133     1.487E-01          155.2     2.307E-01    2.308E-01    8.139E-01
CS-134     1.788E-01          123.2     2.203E-01    2.205E-01    1.198E+00
CS-137     0.000E+00         1000.0     4.335E-02    4.335E-02    3.195E-01
CE-139    -2.622E-02          427.2     1.120E-01    1.120E-01    4.098E-01
Ba-140    -4.124E-02         1687.0     6.956E-01    6.956E-01    2.632E+00
La-140     4.953E-02          167.0     8.272E-02    8.276E-02    5.602E-01
CE-141     0.000E+00         1000.0     3.829E-02    3.829E-02    5.787E-01
CE-144     5.981E-01           91.5     5.473E-01    5.481E-01    1.893E+00
PM-144     0.000E+00         1000.0     3.876E-02    3.876E-02    5.844E-01
EU-152     5.443E-01          135.8     7.390E-01    7.395E-01    1.846E+00
EU-154     1.274E-01          132.9     1.693E-01    1.695E-01    6.176E+00
EU-155    -4.382E-03         6290.0     2.756E-01    2.756E-01    1.061E+00
HF-181     2.242E-03          358.6     8.037E-03    8.038E-03    6.169E-01
Ta-182     5.155E-01          129.5     6.676E-01    6.681E-01    2.417E+00
Hg-203    -1.215E-01          146.4     1.778E-01    1.779E-01    6.239E-01
TL-208    -8.381E-02          257.8     2.160E-01    2.161E-01    7.938E-01
pm-146     1.400E-01          156.9     2.196E-01    2.197E-01    1.878E+00
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y-88       0.000E+00          707.1     4.956E-02    4.956E-02    8.251E-01
Cd-113m   -4.181E+02          473.5     1.980E+03    1.980E+03    7.276E+03
Cd-109    -6.650E-01          360.7     2.399E+00    2.399E+00    8.653E+00
PB-210     1.039E+00          466.3     4.845E+00    4.846E+00    1.908E+01
PB-212    -3.879E-01          366.1     1.420E+00    1.420E+00    1.209E+00
PB-214    -6.348E-01          281.6     1.788E+00    1.788E+00    1.831E+00
BI-207     6.785E-02          186.9     1.268E-01    1.268E-01    6.271E-01
BI-212    -2.582E-01         1019.0     2.631E+00    2.631E+00    1.001E+01
BI-214    -5.774E-01          216.9     1.252E+00    1.253E+00    2.024E+00
BI-210M    1.118E-01          199.0     2.225E-01    2.226E-01    8.050E-01
RA-224    -1.777E+00          222.9     3.961E+00    3.963E+00    1.391E+01
AC-228     1.080E-01          516.7     5.577E-01    5.578E-01    1.193E+00
TH-227    -1.337E-01          645.7     8.635E-01    8.635E-01    3.199E+00
TH-229     0.000E+00         1000.0     2.103E+00    2.103E+00    9.818E+00
TH-234     1.784E+00           68.1     1.216E+00    1.219E+00    1.507E+01
PA-231     2.786E+00          157.6     4.390E+00    4.393E+00    1.566E+01
PA-233     4.902E-04        77670.0     3.808E-01    3.808E-01    1.417E+00
PA-234     4.208E-01          108.2     4.555E-01    4.560E-01    1.692E+00
PA-234M    2.399E+01          107.2     2.572E+01    2.574E+01    9.124E+01
U-235      7.059E-01          101.5     7.167E-01    7.176E-01    2.752E+00
AM-241    -1.830E-01          224.2     4.102E-01    4.104E-01    1.447E+00
Np-237    -3.221E-01          220.8     7.111E-01    7.113E-01    2.532E+00
Ir-192     9.566E-02           83.2     7.956E-02    7.976E-02    6.989E-01
Cs-136     0.000E+00          577.4     4.330E-02    4.330E-02    6.865E-01
Np-239     3.416E-01          102.5     3.501E-01    3.507E-01    1.209E+00
Nd-147    -1.042E+00          138.7     1.445E+00    1.446E+00    5.120E+00
-----------------------------------------------------------------------------
Total      3.481E+01

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_MB 160-99826~1-A                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140357.An1

 Acquisition information
        Start time:                 2/10/2014 7:56:47 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:56:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0363

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    45.82        2.  48.49   0.82  2.214E-02    46.54   4.250    PBC<MDA PB210 
    63.21        1.  50.49   0.84  3.416E-02    63.29   3.810    PBC<MDA TH234 
    80.66        3. 225.44   0.85  4.217E-02    80.99  34.060    PBC<MDA BA133 
    84.50       21.  36.28   0.36  4.319E-02
    92.33       13.  34.65   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
   101.45        4. 137.17   0.88  4.603E-02   103.20  21.800    PBC<MDA Gd153 
   103.57        3. 252.78   0.88  4.605E-02
   106.41        6. 102.50   0.88  4.614E-02   106.13  22.700    PBC<MDA Np239 
   122.69        3. 231.70   0.90  4.555E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  8.953E-02 EU154 
   132.05        5.  91.51   0.91  4.438E-02   133.54  11.090    PBC<MDA CE144 
   132.97        1. 811.60   0.91  4.445E-02
   136.59        2. 371.59   0.91  4.397E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.789E-01 CO57  
   136.73        1. 416.51   0.91  4.400E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.579E-01 CO57  
   139.63       12.  51.78   0.92  4.337E-02   140.51  89.300    PBC<MDA Tc99m 
   144.22        7. 101.54   0.92  4.285E-02   143.79  10.960    PBC<MDA U235  
   205.31        2. 444.19   0.98  3.437E-02   205.33   5.010    PBC<MDA U235  
   237.90       -9. 148.63   1.02  3.105E-02   238.63  43.300    PBC<MDA PB212 
   265.65        3. 199.04   1.04  2.884E-02   265.83  50.000    PBC<MDA BI210M
   294.92        6.  83.17   1.07  2.678E-02   295.09  19.300    PBC<MDA PB214 
                                               295.95  30.160  4.211E-01 Ir192 
   294.93       -4. 111.44   1.07  2.683E-02   295.09  19.300    PBC<MDA PB214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               295.95  30.160    PBC<MDA Ir192 
   302.70        4. 157.59   1.08  2.636E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  4.379E-01 BA133 
   302.75        4. 155.17   1.08  2.635E-02   302.65   2.880  2.827E+00 PA231 
                                               302.85  18.330  4.444E-01 BA133 
   308.58        2. 369.54   1.09  2.602E-02   308.44  31.750    PBC<MDA Ir192 
   344.83        2. 311.11   1.12  2.409E-02   344.29  26.500    PBC<MDA EU152 
   352.21      -10. 109.97   1.13  2.372E-02   351.93  37.600    PBC<MDA PB214 
   356.02        2. 360.43   1.13  2.353E-02   356.00  62.050    PBC<MDA BA133 
   455.37        3. 156.89   1.23  1.980E-02   453.88  65.000    PBC<MDA pm146 
   468.41        3. 116.63   1.24  1.936E-02   468.06  51.750    PBC<MDA Ir192 
   486.90        2. 167.02   1.26  1.882E-02   487.02  45.500    PBC<MDA La140 
   495.91        6.  68.27   1.27  1.854E-02   497.05  90.900    PBC<MDA RU103 
   510.84       24.  36.80   1.29  1.815E-02   511.86  20.000    PBC<MDA RH106 
   569.05        5. 108.25   1.34  1.679E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.855E+00 PA234 
                                               569.70  97.740  1.557E-01 BI207 
   569.07        4. 128.29   1.34  1.680E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.664E+00 PA234 
                                               569.70  97.740  1.397E-01 BI207 
   609.46        8.  60.72   1.38  1.596E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.103E+00 RU103 
   609.49       -8.  72.30   1.38  1.598E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750    PBC<MDA RU103 
   722.38        1. 207.93   1.49  1.406E-02   724.20  44.150    PBC<MDA ZR95  
   723.36        3. 132.89   1.49  1.408E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.160E-01 AG108M
                                               723.36  20.220  5.214E-01 EU154 
   723.46        2. 152.14   1.49  1.408E-02   722.79  10.810  8.746E-01 SB124 
                                               722.94  90.840  1.041E-01 AG108M
                                               723.36  20.220  4.678E-01 EU154 
   723.52        2. 170.72   1.49  1.408E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  9.669E-02 AG108M
                                               723.36  20.220  4.346E-01 EU154 
   735.52        2. 242.03   1.50  1.390E-02   735.72  22.500    PBC<MDA pm146 
   754.96        1. 313.11   1.52  1.361E-02   756.73  54.460    PBC<MDA ZR95  
   796.54        2. 174.42   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
   802.92        4. 123.24   1.56  1.303E-02   801.95   8.690    PBC<MDA CS134 
   871.31        1. 416.64   1.62  1.224E-02   871.10  99.890    PBC<MDA NB94  
   889.28        2. 135.78   1.64  1.210E-02   884.68  72.680    PBC<MDA AG110M
   963.38        4. 135.78   1.71  1.133E-02   964.11  14.605    PBC<MDA EU152 
   968.08        1. 516.66   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
  1002.12        4. 107.21   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1065.25        2. 186.87   1.80  1.051E-02  1063.66  74.500    PBC<MDA BI207 
  1099.24        2. 189.36   1.83  1.025E-02  1099.25  56.500    PBC<MDA FE59  
  1119.23        3. 129.50   1.85  1.010E-02  1121.30  34.900    PBC<MDA Ta182 
  1239.00        2. 180.51   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1460.93       -1.  58.89   2.13  8.216E-03  1460.83  10.670    PBC<MDA K40   

Page 148 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1764.59       -4. 154.83   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   337.78    84.50        13.        21. 4.786E+02   33.29   0.358  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    182.96    45.82        40.         2.     0.001    48.49   0.818s
 AM-241    236.46    59.19        34.        -4.    -0.002   224.23   0.832s
 BA-133    322.43    80.66        29.         3.     0.002   225.44   0.854s
 Np-237    350.75    87.74        25.        -3.    -0.002   220.78   0.860s
 EU-155    349.00    87.30        25.        -2.    -0.001   373.71   0.860s
 Cd-109    351.66    87.96        25.        -2.    -0.001   360.73   0.861s
 Nd-147    362.52    90.68        41.        -6.    -0.003   152.20   0.865s
 TH-234    369.13    92.33        37.        13.     0.007    34.65   0.866 
 AC-228    379.32    94.88        26.        -2.    -0.001   300.03   0.867s
 Np-239    396.82    99.25        19.        -5.    -0.003   126.71   0.873s
 Gd-153    405.64   101.45        10.         4.     0.002   137.17   0.877s
 Np-239    414.13   103.57        22.         3.     0.002   252.78   0.878s
 Np-239    425.51   106.41        19.         6.     0.004   102.50   0.880s
 EU-152    487.76   121.96        29.        -1.    -0.001   515.70   0.896s
 EU-154    490.66   122.69        23.         3.     0.002   231.70   0.898s
 PA-234    523.86   130.99        22.        -3.    -0.002   203.82   0.906s
 HF-181    531.82   132.97        16.         1.     0.000   811.60   0.908s
 CE-144    528.14   132.05         9.         5.     0.003    91.51   0.909s
 HF-181    546.85   136.73        15.         1.     0.001   416.51   0.911s
 CO-57     546.30   136.59        15.         2.     0.001   371.59   0.912s
 Tc-99m    558.48   139.63        13.        12.     0.007    51.78   0.916s
 U-235     576.84   144.22        19.         7.     0.004   101.54   0.919s
 Ba-140    651.40   162.85        26.        -1.    -0.001   630.56   0.939s
 CE-139    663.03   165.75        20.        -1.    -0.001   427.23   0.942s
 U-235     821.35   205.31        26.         2.     0.001   444.19   0.982s
 TH-229    843.05   210.73        27.        -2.    -0.001   329.36   0.988s
 TH-227    940.73   235.13        17.        -1.    -0.001   645.69   1.013s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212    951.79   237.90        32.        -9.    -0.005   148.63   1.016s
 RA-224    963.07   240.71        39.        -4.    -0.002   222.87   1.018s
 EU-152    981.28   245.26        30.        -7.    -0.004   119.17   1.022s
 Cd-113m  1053.60   263.33        19.        -1.    -0.001   473.51   1.041s
 BI-210M  1062.88   265.65        15.         3.     0.002   199.04   1.044s
 Hg-203   1121.31   280.25        24.        -5.    -0.003   146.36   1.057s
 PB-214   1180.07   294.93        23.        -4.    -0.002   111.44   1.073s
 Ir-192   1180.00   294.92        10.         6.     0.003    83.17   1.074s
 PB-212   1205.09   301.19        23.        -5.    -0.003   151.06   1.078s
 PA-231   1211.15   302.70        16.         4.     0.002   157.59   1.081s
 BA-133   1211.36   302.75        16.         4.     0.002   155.17   1.081s
 Ba-140   1217.68   304.33        23.        -2.    -0.001   366.11   1.083s
 BI-210M  1217.84   304.37        23.        -2.    -0.001   358.36   1.083s
 Ir-192   1234.70   308.58        21.         2.     0.001   369.54   1.086s
 Ir-192   1265.78   316.35        29.        -3.    -0.002   236.89   1.094s
 AC-228   1355.89   338.87        22.        -1.    -0.001   688.47   1.116s
 EU-152   1379.76   344.83        16.         2.     0.001   311.11   1.122s
 HF-181   1386.97   346.63        17.        -3.    -0.002   193.08   1.124s
 PB-214   1409.29   352.21        33.       -10.    -0.006   109.97   1.130s
 BA-133   1424.55   356.02        16.         2.     0.001   360.43   1.134s
 I-131    1449.35   362.22        10.        -1.     0.000   516.27   1.142s
 BA-133   1537.46   384.24        13.        -1.     0.000   851.69   1.161s
 SB-125   1711.64   427.77        18.        -1.    -0.001   627.02   1.205s
 AG-108M  1735.23   433.66        16.        -2.    -0.001   326.80   1.211s
 pm-146   1822.10   455.37         9.         3.     0.002   156.89   1.230s
 Ir-192   1874.27   468.41         6.         3.     0.002   116.63   1.244s
 PM-144   1909.61   477.24        13.        -1.    -0.001   435.69   1.253s
 BE-7     1907.45   476.70        13.        -1.    -0.001   462.45   1.254s
 HF-181   1927.05   481.60         9.        -1.     0.000   569.99   1.258s
 La-140   1948.26   486.90         7.         2.     0.001   167.02   1.263s
 RU-103   1984.32   495.91         5.         6.     0.003    68.27   1.273s
 RH-106   2044.06   510.84        26.        24.     0.013    36.80   1.287s
 Nd-147   2127.23   531.63        16.        -4.    -0.002   138.74   1.305s
 CS-134   2277.02   569.07        12.         4.     0.002   128.29   1.342s
 PA-234   2276.96   569.05        10.         5.     0.003   108.25   1.342s
 TL-208   2329.81   582.26        14.        -2.    -0.001   257.76   1.355s
 SB-125   2401.97   600.30        19.        -1.     0.000   773.52   1.372s
 SB-124   2410.75   602.49        20.        -2.    -0.001   398.56   1.374s
 BI-214   2438.76   609.49        27.        -8.    -0.004    72.30   1.381s
 RU-103   2438.64   609.46         9.         8.     0.005    60.72   1.382s
 AG-108M  2458.27   614.37        17.        -3.    -0.002   182.15   1.385s
 PM-144   2471.94   617.79        13.        -2.    -0.001   244.37   1.389s
 I-131    2547.96   636.79        14.        -1.    -0.001   447.81   1.407s
 AG-110M  2628.78   656.99        19.        -4.    -0.002   181.44   1.427s
 SB-124   2894.92   723.52         6.         2.     0.001   170.72   1.488s
 AG-108M  2894.67   723.46         5.         2.     0.001   152.14   1.488s
 EU-154   2894.27   723.36         5.         3.     0.001   132.89   1.488s
 ZR-95    2890.38   722.38         3.         1.     0.001   207.93   1.489s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146   2942.93   735.52        13.         2.     0.001   242.03   1.500s
 ZR-95    3020.68   754.96         4.         1.     0.001   313.11   1.519s
 AG-110M  3058.19   764.33        13.        -2.    -0.001   333.96   1.526s
 NB-95    3063.65   765.70        13.        -1.    -0.001   394.17   1.528s
 CS-134   3187.00   796.54         5.         2.     0.001   174.42   1.556s
 CS-134   3212.54   802.92         8.         4.     0.002   123.24   1.561s
 MN-54    3340.87   835.01        10.        -2.    -0.001   235.73   1.591s
 TL-208   3444.11   860.82        12.        -1.     0.000   840.13   1.615s
 NB-94    3486.08   871.31         8.         1.     0.001   416.64   1.625s
 EU-154   3492.38   872.89         9.        -1.    -0.001   312.36   1.626s
 PA-234   3531.34   882.63        11.        -1.     0.000   560.31   1.636s
 AG-110M  3557.96   889.28         4.         2.     0.001   135.78   1.637s
 Sc-46    3562.12   890.32         7.        -1.    -0.001   318.13   1.641s
 AG-110M  3742.43   935.40         9.        -1.     0.000   667.06   1.685s
 PA-234   3785.06   946.07        14.        -2.    -0.001   288.33   1.692s
 EU-152   3854.32   963.38        11.         4.     0.002   135.78   1.709s
 AC-228   3873.10   968.08        13.         1.     0.001   516.66   1.713s
 EU-154   3992.41   997.91        12.        -2.    -0.001   206.45   1.737s
 PA-234M  4009.25  1002.12         7.         4.     0.002   107.21   1.742s
 RH-106   4195.34  1048.66         5.        -2.    -0.001   208.14   1.785s
 BI-207   4261.67  1065.25         7.         2.     0.001   186.87   1.797s
 FE-59    4397.61  1099.24         6.         2.     0.001   189.36   1.828s
 EU-152   4449.17  1112.14         8.        -2.    -0.001   185.42   1.839s
 Ta-182   4477.54  1119.23         7.         3.     0.002   129.50   1.847s
 CO-60    4693.56  1173.26        11.        -2.    -0.001   326.79   1.892s
 Ta-182   4754.47  1188.49         9.        -1.     0.000   733.61   1.906s
 Co-56    4956.42  1239.00         7.         2.     0.001   180.51   1.948s
 CO-60    5330.68  1332.62         9.        -2.    -0.001   203.43   2.028s
 AG-110M  5542.67  1385.65         7.        -2.    -0.001   197.51   2.071s
 K-40     5843.56  1460.93        11.        -1.     0.000    58.89   2.133s
 BI-214   7057.13  1764.59        10.        -4.    -0.002   154.83   2.373s
 Co-56    7074.17  1768.86         7.        -2.    -0.001   254.53   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.1144E-01                                      5.31E+01             
                           477.60-3.114E-01 ?(  5.396E+00 4.62E+02 1.05E+01 G  
 
K-40     N  -4.5075E-01                                      4.66E+11             
                          1460.83-4.508E-01 ?(P 1.154E+01 5.89E+01 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F  -5.6932E-02                                      8.38E+01             
                           889.28-5.693E-02 ?(  6.974E-01 3.18E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   4.054E-01 1.00E+03 1.00E+02 G  
 
MN-54    C  -8.7454E-02                                      3.12E+02             
                           834.85-8.745E-02 ?(  7.670E-01 2.36E+02 1.00E+02 G  
 
FE-59    F   1.9234E-01                                      4.45E+01             
                          1099.25 1.923E-01 ?(  1.374E+00 1.89E+02 5.65E+01 G  
                          1291.60 3.038E-03 %   1.757E+00 1.37E+04 4.32E+01 G  
 
Co-56    C   7.9176E-02                                      7.73E+01             
                           846.77 0.000E+00 ?(  7.314E-01 1.00E+03 9.99E+01 G  
                          1238.28 1.989E-01 ?(  1.342E+00 1.81E+02 6.61E+01 G  
                          1037.84-5.438E-02 %   5.080E+00 2.30E+03 1.41E+01 G  
                          1771.35-7.968E-01 +   7.724E+00 2.55E+02 1.55E+01  A 
 
CO-57    C   1.7179E-02                                      2.72E+02             
                           122.06-2.998E-03 %(  3.808E-01 3.47E+03 8.56E+01 G  
                           136.47 1.789E-01 ?(  2.458E+00 3.72E+02 1.07E+01 G  
 
CO-60    F  -1.3687E-01                                      1.93E+03             
                          1332.50-1.369E-01 ?(  1.036E+00 2.03E+02 1.00E+02 G  
                          1173.24-8.614E-02 +   1.053E+00 3.27E+02 9.99E+01 G  
 
NB-94    I   3.0281E-02                                      7.41E+06             
                           702.63 1.438E-02 %(  6.964E-01 1.25E+03 9.79E+01 G  
                           871.10 4.586E-02 ?(  7.345E-01 4.17E+02 9.99E+01 G  
 
ZR-95    I   9.4646E-02                                      6.40E+01             
                           756.73 7.498E-02 ?(  9.362E-01 3.13E+02 5.45E+01 G  
                           724.20 1.189E-01 ?(  9.829E-01 2.08E+02 4.42E+01 G  
 
NB-95    I  -5.4051E-02                                      6.40E+01             
                           765.79-5.405E-02 &(  7.964E-01 3.94E+02 9.98E+01 G  
 
RU-103   I   1.8547E-01                                      3.93E+01             
                           497.05 1.855E-01 ?(  4.175E-01 6.83E+01 9.09E+01 G  
                           610.30 5.103E+00 ?   1.005E+01 6.07E+01 5.75E+00 GA 
 
AG-108M  C   2.5547E-02                                      1.53E+05             
                           433.94-5.331E-02 ?(  6.401E-01 3.27E+02 9.05E+01 G  
                           722.94 1.041E-01 ?(  5.902E-01 1.52E+02 9.08E+01 G  
                           614.28-1.293E-01 +   8.452E-01 1.82E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.4869E-01                                      2.50E+02             
                           884.68 1.487E-01 ?(  7.548E-01 1.36E+02 7.27E+01 G  
                           657.76-1.381E-01 +   8.952E-01 1.81E+02 9.46E+01 G  
                           937.49-8.791E-02 +   2.276E+00 6.67E+02 3.44E+01 G  
                          1384.30-5.370E-01 +   3.988E+00 1.98E+02 2.43E+01 G  
                           763.94-2.872E-01 +   3.569E+00 3.34E+02 2.23E+01 G  
 
SN-113   F  -1.6025E-03                                      1.15E+02             
                           391.69-1.602E-03 %(  7.700E-01 1.26E+04 6.40E+01 G  
 
SB-124   F   2.9084E-02                                      6.02E+01             
                           602.73-5.709E-02 ?(  8.302E-01 3.99E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.171E+00 1.00E+03 4.78E+01 G  
                           722.79 8.124E-01 ?(  5.192E+00 1.71E+02 1.08E+01 G  
 
SB-125   I  -8.7713E-02                                      1.01E+03             
                           427.88-8.771E-02 ?(  2.034E+00 6.27E+02 2.96E+01 G  
                           600.50-1.532E-01 +   4.386E+00 7.74E+02 1.79E+01 G  
                           635.89-1.201E-01 %   6.243E+00 1.37E+03 1.13E+01 G  
                           463.37 0.000E+00 &   5.584E+00 1.00E+03 1.05E+01 G  
 
I-131    I  -2.6149E-02                                      8.02E+00             
                           364.48-2.615E-02 ?(  5.150E-01 5.16E+02 8.17E+01 G  
                           284.30-3.561E-02 %   7.822E+00 5.91E+03 6.14E+00 G  
                           636.97-6.018E-01 +   1.005E+01 4.48E+02 7.17E+00 G  
 
Gd-153   F   7.6771E-02                                      2.42E+02             
                            97.50-8.775E-03 %(  8.888E-01 2.70E+03 3.00E+01 G  
                           103.20 1.945E-01 ?(  9.599E-01 1.37E+02 2.18E+01 G  
 
Tc-99m   I   1.7553E-01                                      2.51E-01             
                           140.51 1.755E-01 &(  2.881E-01 5.18E+01 8.93E+01 G  
 
BA-133   F   1.4869E-01                                      3.85E+03             
                           356.00 6.133E-02 ?(  8.139E-01 3.60E+02 6.20E+01 G  
                           302.85 4.444E-01  (  2.458E+00 1.55E+02 1.83E+01 G  
                           383.84-1.715E-01 +   5.515E+00 8.52E+02 8.94E+00 GA 
                            80.99 1.336E-01 *   1.068E+00 2.25E+02 3.41E+01 GA 
 
CS-134   I   1.7880E-01                                      7.54E+02             
                           604.71 0.000E+00 &(  1.198E+00 1.00E+03 9.76E+01 G  
                           795.87 9.596E-02 ?(  6.368E-01 1.74E+02 8.55E+01 G  
                           569.32 8.871E-01 ?(  4.046E+00 1.28E+02 1.54E+01 G  
                           801.95 1.749E+00 ?(  7.743E+00 1.23E+02 8.69E+00 G  
                           563.24 1.013E-01 %   8.348E+00 2.19E+03 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -2.6216E-02                                      1.38E+02             
                           165.85-2.622E-02 ?(  4.098E-01 4.27E+02 7.99E+01 G  
 
Ba-140   I  -4.1235E-02                                      1.28E+01             
                           537.26-4.123E-02 %(  2.632E+00 1.69E+03 2.44E+01 G  
                           162.66-2.606E-01 +   5.969E+00 6.31E+02 6.22E+00 G  
                           304.85-9.328E-01 &   1.237E+01 3.66E+02 4.29E+00 G  
 
La-140   I   4.9527E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.602E-01 1.00E+03 9.54E+01 G  
                           487.02 1.534E-01 ?(  9.533E-01 1.67E+02 4.55E+01 G  
                           328.76 5.071E-02 %   2.537E+00 1.35E+03 2.03E+01 G  
                           815.77 0.000E+00 -   2.938E+00 1.00E+03 2.33E+01 G  
 
CE-144   I   5.9805E-01                                      2.85E+02             
                           133.54 5.981E-01 ?(  1.893E+00 9.15E+01 1.11E+01 G  
 
EU-152   F   5.4427E-01                                      4.94E+03             
                           344.29 1.616E-01 &(  1.846E+00 3.11E+02 2.65E+01 G  
                          1112.07-9.031E-01 +   6.236E+00 1.85E+02 1.36E+01 G  
                           121.78-6.336E-02 +   1.178E+00 5.16E+02 2.86E+01 G  
                           778.92 0.000E+00 -   6.812E+00 1.00E+03 1.29E+01 G  
                           964.11 1.239E+00 &(  6.027E+00 1.36E+02 1.46E+01 G  
                           244.69-1.659E+00 +   6.824E+00 1.19E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.305E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.2742E-01                                      3.14E+03             
                           873.23-5.218E-01 ?(  6.176E+00 3.12E+02 1.23E+01 G  
                           123.10 8.953E-02 +   7.430E-01 2.32E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   1.273E+00 1.00E+03 3.52E+01 G  
                           723.36 5.214E-01 ?(  2.556E+00 1.33E+02 2.02E+01 G  
                          1004.77 0.000E+00 -   2.070E+00 1.00E+03 1.80E+01 G  
                           996.33-1.173E+00 +   8.875E+00 2.06E+02 1.06E+01 G  
 
EU-155   I  -4.3818E-03                                      1.81E+03             
                           105.31-4.382E-03 %(  1.061E+00 6.29E+03 2.12E+01 G  
                            86.54-7.947E-02 +   1.072E+00 3.74E+02 3.07E+01 G  
 
HF-181   F   2.2416E-03                                      4.24E+01             
                           482.00-2.816E-02 ?(  6.169E-01 5.70E+02 8.05E+01 G  
                           133.02 2.015E-02 ?(  6.112E-01 8.12E+02 4.33E+01 G  
                           345.83-4.861E-01 +   3.375E+00 1.93E+02 1.51E+01 G  
                           136.30 2.880E-01 ?(  4.452E+00 4.17E+02 5.85E+00 G  
 
Ta-182   F   5.1553E-01                                      1.14E+02             
                          1121.30 5.155E-01 ?(  2.417E+00 1.30E+02 3.49E+01 G  
                          1221.41 0.000E+00 -   1.605E+00 1.00E+03 2.70E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05-2.037E-01 -   5.806E+00 7.34E+02 1.62E+01 G  
 
Hg-203   F  -1.2148E-01                                      4.66E+01             
                           279.20-1.215E-01 ?(  6.239E-01 1.46E+02 8.15E+01 G  
 
TL-208   N  -8.3806E-02                                      6.98E+02             
                           583.02-8.381E-02 ?(  7.938E-01 2.58E+02 8.45E+01 G  
                           277.28-1.367E-02 %   6.694E+00 1.30E+04 6.31E+00 G  
                           860.56-2.141E-01 +   6.836E+00 8.40E+02 1.24E+01 G  
 
pm-146   C   1.3997E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  1.878E+00 1.00E+03 3.40E+01 G  
                           735.72 3.857E-01 ?(  3.434E+00 2.42E+02 2.25E+01 G  
                           453.88 1.281E-01 ?(  7.324E-01 1.57E+02 6.50E+01 G  
 
Cd-113m     -4.1807E+02                                      5.33E+03             
                           263.70-4.181E+02 &(  7.276E+03 4.74E+02 6.00E-03   K
 
Cd-109   F  -6.6503E-01                                      4.53E+02             
                            88.04-6.650E-01 ?(  8.653E+00 3.61E+02 3.79E+00 G  
 
PB-210   N   1.0390E+00                                      8.14E+03             
                            46.54 1.039E+00 ?(P 1.908E+01 4.85E+01 4.25E+00 G  
 
PB-212   N  -3.8792E-01                                      6.98E+02             
                           238.63-3.879E-01 *(P 1.209E+00 1.49E+02 4.33E+01 G  
                           300.03-2.981E+00 +   1.585E+01 1.51E+02 3.28E+00 GA 
 
PB-214   N  -6.3477E-01                                      5.84E+05             
                           351.93-6.348E-01 ?(P 1.831E+00 1.10E+02 3.76E+01 G  
                           295.09-4.410E-01 + P 2.708E+00 1.11E+02 1.93E+01 G  
                           242.00-6.382E-01 % P 6.395E+00 1.00E+03 7.43E+00 GA 
 
BI-207   C   6.7845E-02                                      1.18E+04             
                           569.70 0.000E+00 ?(  6.271E-01 1.00E+03 9.77E+01 G  
                          1063.66 1.569E-01 ?(  1.093E+00 1.87E+02 7.45E+01 G  
 
BI-212   N  -2.5815E-01                                      6.98E+02             
                           727.17-2.582E-01 %(  1.001E+01 1.02E+03 7.55E+00 G  
                           785.42 5.663E-01 %   6.008E+01 2.75E+03 1.28E+00 GA 
 
BI-214   N  -5.7742E-01                                      5.84E+05             
                           609.31-5.774E-01 ?(P 2.024E+00 7.23E+01 4.61E+01 G  
                          1120.29-2.049E+00 % P 5.012E+00 1.00E+03 1.51E+01 G  
                          1764.49-1.823E+00 + P 8.787E+00 1.55E+02 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   1.1180E-01                                      1.10E+09             
                           265.83 1.118E-01 ?(  8.050E-01 1.99E+02 5.00E+01 G  
                           304.90-1.461E-01 &   1.895E+00 3.58E+02 2.80E+01 G  
 
RA-224   N  -1.7772E+00                                      6.98E+02             
                           240.99-1.777E+00 ?(  1.391E+01 2.23E+02 4.10E+00 G  
 
AC-228   N   1.0795E-01                                      2.10E+03             
                           911.07 0.000E+00 ?(  1.193E+00 1.00E+03 2.90E+01 G  
                           968.97 2.872E-01 ?(  5.563E+00 5.17E+02 1.75E+01 G  
                           338.32-1.840E-01 &   4.644E+00 6.88E+02 1.20E+01 G  
                            93.35-5.507E-01 &   5.922E+00 3.00E+02 5.56E+00 XA 
 
TH-227   N  -1.3373E-01                                      7.95E+03             
                           235.97-1.337E-01 ?(  3.199E+00 6.46E+02 1.23E+01 G  
                            50.14-5.436E-02 &   6.922E+00 3.45E+03 8.00E+00 G  
                           256.24-7.921E-02 %   6.167E+00 2.09E+03 7.00E+00 G  
 
TH-234   N   1.7841E+00                                      1.63E+12             
                            63.29 3.014E-01 %(P 1.507E+01 5.05E+01 3.81E+00 G  
                            92.59 2.796E+00  (P 6.859E+00 3.47E+01 5.58E+00 G  
 
PA-231   N   2.7860E+00                                      1.20E+07             
                           302.65 2.786E+00  (  1.566E+01 1.58E+02 2.88E+00 G  
                           300.07 0.000E+00 -   1.742E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   4.9024E-04                                      7.82E+08             
                           312.01 4.902E-04 &(  1.417E+00 7.77E+04 3.60E+01 G  
                           300.18 0.000E+00 -   7.152E+00 1.00E+03 6.20E+00 G  
 
PA-234   N   4.2078E-01                                      1.63E+12             
                           131.29-2.325E-01 ?(  1.692E+00 2.04E+02 1.80E+01 G  
                           946.02-6.822E-01 +   7.249E+00 2.88E+02 1.34E+01 G  
                           569.47 1.855E+00 ?(  7.063E+00 1.08E+02 8.20E+00 G  
                           883.24-4.086E-01 +   8.696E+00 5.60E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.261E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   2.3987E+01                                      1.63E+12             
                          1001.00 2.399E+01 ?(  9.124E+01 1.07E+02 8.37E-01 G  
                           766.41 0.000E+00 -   2.195E+02 1.00E+03 2.94E-01 G  
 
U-235    N   7.0586E-01                                      2.57E+11             
                           143.79 7.864E-01  (  2.752E+00 1.02E+02 1.10E+01 G  
                           205.33 5.297E-01  (  8.507E+00 4.44E+02 5.01E+00 G  
                           163.38 9.127E-03 &   7.176E+00 2.14E+04 5.08E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T  -1.8295E-01                                      1.58E+05             
                            59.54-1.830E-01 ?(  1.447E+00 2.24E+02 3.59E+01 G  
 
Np-237   F  -3.2207E-01                                      2.14E+06             
                            86.49-3.221E-01 ?(  2.532E+00 2.21E+02 1.31E+01 G  
 
Ir-192   F   9.5656E-02                                      7.40E+01             
                           316.49-8.312E-02 ?(  6.989E-01 2.37E+02 8.70E+01 G  
                           468.06 1.912E-01 ?(  8.021E-01 1.17E+02 5.18E+01 G  
                           308.44 1.209E-01 ?(  1.624E+00 3.70E+02 3.18E+01 G  
                           295.95 4.211E-01 ?(  1.195E+00 8.32E+01 3.02E+01 G  
 
Np-239   T   3.4159E-01                                      2.36E+00             
                           103.70 1.371E-01 ?   1.245E+00 2.53E+02 2.40E+01 X  
                           106.13 3.416E-01 @(  1.209E+00 1.02E+02 2.27E+01 G  
                            99.50-4.235E-01 +   1.879E+00 1.27E+02 1.50E+01 X  
 
Nd-147      -1.0415E+00                                      1.11E+01             
                           531.00-1.041E+00 ?(  5.120E+00 1.39E+02 1.30E+01 G  
                            91.10-2.709E-01 +   1.429E+00 1.52E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.19        34.        -4.    -0.002   224.23  -1.830E-01   
 BA-133      80.66        29.         3.     0.002   225.44   1.336E-01   
 Np-237      87.74        25.        -3.    -0.002   220.78  -3.221E-01   
 EU-155      87.30        25.        -2.    -0.001   373.71  -7.947E-02   
 Cd-109      87.96        25.        -2.    -0.001   360.73  -6.650E-01   
 Nd-147      90.68        41.        -6.    -0.003   152.20  -2.709E-01   
 TH-234      92.33        37.        13.     0.007    34.65   2.796E+00  P
 AC-228      94.88        26.        -2.    -0.001   300.03  -5.507E-01   
 Np-239      99.25        19.        -5.    -0.003   126.71  -4.235E-01   
 Gd-153     101.45        10.         4.     0.002   137.17   1.945E-01   
 Np-239     103.57        22.         3.     0.002   252.78   1.371E-01   
 Np-239     106.41        19.         6.     0.004   102.50   3.416E-01   
 EU-152     121.96        29.        -1.    -0.001   515.70  -6.336E-02   
 EU-154     122.69        23.         3.     0.002   231.70   8.953E-02   
 PA-234     130.99        22.        -3.    -0.002   203.82  -2.325E-01   
 HF-181     132.97        16.         1.     0.000   811.60   2.015E-02   
 CE-144     132.05         9.         5.     0.003    91.51   5.981E-01   
 HF-181     136.73        15.         1.     0.001   416.51   2.880E-01   
 CO-57      136.59        15.         2.     0.001   371.59   1.789E-01   
 Tc-99m     139.63        13.        12.     0.007    51.78   1.755E-01   
 U-235      144.22        19.         7.     0.004   101.54   7.864E-01   
 Ba-140     162.85        26.        -1.    -0.001   630.56  -2.606E-01   
 CE-139     165.75        20.        -1.    -0.001   427.23  -2.622E-02   
 U-235      205.31        26.         2.     0.001   444.19   5.297E-01   
 TH-229     210.73        27.        -2.    -0.001   329.36  -1.258E+00   
 TH-227     235.13        17.        -1.    -0.001   645.69  -1.337E-01   
 PB-212     237.90        32.        -9.    -0.005   148.63  -3.879E-01  P
 RA-224     240.71        39.        -4.    -0.002   222.87  -1.777E+00   
 EU-152     245.26        30.        -7.    -0.004   119.17  -1.659E+00   
 Cd-113m    263.33        19.        -1.    -0.001   473.51  -4.181E+02   
 BI-210M    265.65        15.         3.     0.002   199.04   1.118E-01   
 Hg-203     280.25        24.        -5.    -0.003   146.36  -1.215E-01   
 PB-214     294.93        23.        -4.    -0.002   111.44  -4.410E-01  P
 Ir-192     294.92        10.         6.     0.003    83.17   4.211E-01   
 PB-212     301.19        23.        -5.    -0.003   151.06  -2.981E+00   
 PA-231     302.70        16.         4.     0.002   157.59   2.786E+00   
 BA-133     302.75        16.         4.     0.002   155.17   4.444E-01   
 Ba-140     304.33        23.        -2.    -0.001   366.11  -9.328E-01   
 BI-210M    304.37        23.        -2.    -0.001   358.36  -1.461E-01   
 Ir-192     308.58        21.         2.     0.001   369.54   1.209E-01   
 Ir-192     316.35        29.        -3.    -0.002   236.89  -8.312E-02   
 AC-228     338.87        22.        -1.    -0.001   688.47  -1.840E-01   
 EU-152     344.83        16.         2.     0.001   311.11   1.616E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 14
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     346.63        17.        -3.    -0.002   193.08  -4.861E-01   
 PB-214     352.21        33.       -10.    -0.006   109.97  -6.348E-01  P
 BA-133     356.02        16.         2.     0.001   360.43   6.133E-02   
 I-131      362.22        10.        -1.     0.000   516.27  -2.615E-02   
 BA-133     384.24        13.        -1.     0.000   851.69  -1.715E-01   
 SB-125     427.77        18.        -1.    -0.001   627.02  -8.771E-02   
 AG-108M    433.66        16.        -2.    -0.001   326.80  -5.331E-02   
 pm-146     455.37         9.         3.     0.002   156.89   1.281E-01   
 Ir-192     468.41         6.         3.     0.002   116.63   1.912E-01   
 PM-144     477.24        13.        -1.    -0.001   435.69  -8.425E-02   
 BE-7       476.70        13.        -1.    -0.001   462.45  -3.114E-01   
 HF-181     481.60         9.        -1.     0.000   569.99  -2.816E-02   
 La-140     486.90         7.         2.     0.001   167.02   1.534E-01   
 RU-103     495.91         5.         6.     0.003    68.27   1.855E-01   
 RH-106     510.84        26.        24.     0.013    36.80   3.617E+00   
 Nd-147     531.63        16.        -4.    -0.002   138.74  -1.041E+00   
 CS-134     569.07        12.         4.     0.002   128.29   8.871E-01   
 PA-234     569.05        10.         5.     0.003   108.25   1.855E+00   
 TL-208     582.26        14.        -2.    -0.001   257.76  -8.381E-02   
 SB-125     600.30        19.        -1.     0.000   773.52  -1.532E-01   
 SB-124     602.49        20.        -2.    -0.001   398.56  -5.709E-02   
 BI-214     609.49        27.        -8.    -0.004    72.30  -5.774E-01  P
 RU-103     609.46         9.         8.     0.005    60.72   5.103E+00   
 AG-108M    614.37        17.        -3.    -0.002   182.15  -1.293E-01   
 PM-144     617.79        13.        -2.    -0.001   244.37  -7.703E-02   
 I-131      636.79        14.        -1.    -0.001   447.81  -6.018E-01   
 AG-110M    656.99        19.        -4.    -0.002   181.44  -1.381E-01   
 SB-124     723.52         6.         2.     0.001   170.72   8.124E-01   
 AG-108M    723.46         5.         2.     0.001   152.14   1.041E-01   
 EU-154     723.36         5.         3.     0.001   132.89   5.214E-01   
 ZR-95      722.38         3.         1.     0.001   207.93   1.189E-01   
 pm-146     735.52        13.         2.     0.001   242.03   3.857E-01   
 ZR-95      754.96         4.         1.     0.001   313.11   7.498E-02   
 AG-110M    764.33        13.        -2.    -0.001   333.96  -2.872E-01   
 NB-95      765.70        13.        -1.    -0.001   394.17  -5.405E-02   
 CS-134     796.54         5.         2.     0.001   174.42   9.596E-02   
 CS-134     802.92         8.         4.     0.002   123.24   1.749E+00   
 MN-54      835.01        10.        -2.    -0.001   235.73  -8.745E-02   
 TL-208     860.82        12.        -1.     0.000   840.13  -2.141E-01   
 NB-94      871.31         8.         1.     0.001   416.64   4.586E-02   
 EU-154     872.89         9.        -1.    -0.001   312.36  -5.218E-01   
 PA-234     882.63        11.        -1.     0.000   560.31  -4.086E-01   
 AG-110M    889.28         4.         2.     0.001   135.78   1.487E-01   
 Sc-46      890.32         7.        -1.    -0.001   318.13  -5.693E-02   
 AG-110M    935.40         9.        -1.     0.000   667.06  -8.791E-02   
 PA-234     946.07        14.        -2.    -0.001   288.33  -6.822E-01   
 EU-152     963.38        11.         4.     0.002   135.78   1.239E+00   
 AC-228     968.08        13.         1.     0.001   516.66   2.872E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     997.91        12.        -2.    -0.001   206.45  -1.173E+00   
 PA-234M   1002.12         7.         4.     0.002   107.21   2.399E+01   
 RH-106    1048.66         5.        -2.    -0.001   208.14  -5.470E+00   
 BI-207    1065.25         7.         2.     0.001   186.87   1.569E-01   
 FE-59     1099.24         6.         2.     0.001   189.36   1.923E-01   
 EU-152    1112.14         8.        -2.    -0.001   185.42  -9.031E-01   
 Ta-182    1119.23         7.         3.     0.002   129.50   5.155E-01   
 CO-60     1173.26        11.        -2.    -0.001   326.79  -8.614E-02   
 Ta-182    1188.49         9.        -1.     0.000   733.61  -2.037E-01   
 Co-56     1239.00         7.         2.     0.001   180.51   1.989E-01   
 CO-60     1332.62         9.        -2.    -0.001   203.43  -1.369E-01   
 AG-110M   1385.65         7.        -2.    -0.001   197.51  -5.370E-01   
 K-40      1460.93        11.        -1.     0.000    58.89  -4.508E-01  P
 BI-214    1764.59        10.        -4.    -0.002   154.83  -1.823E+00  P
 Co-56     1768.86         7.        -2.    -0.001   254.53  -7.968E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.1144E-01   -3.1144E-01    4.625E+02%                5.40E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.48E-01
 K-40   #A   -4.5075E-01   -4.5075E-01    6.494E+02%                1.15E+01
 Sc-46  #A   -5.6932E-02   -5.6932E-02    3.181E+02%                6.97E-01
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.99E+00
 MN-54  #A   -8.7454E-02   -8.7454E-02    2.357E+02%                7.67E-01
 FE-59  #A    1.9234E-01    1.9234E-01    1.894E+02%                1.37E+00
 Co-56  #A    7.9176E-02    7.9176E-02    1.805E+02%                7.31E-01
 CO-57  #A    1.7179E-02    1.7179E-02    3.716E+02%                3.81E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.19E-01
 CO-60  #A   -1.3687E-01   -1.3687E-01    2.034E+02%                1.04E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.02E+00
 NB-94  #A    3.0281E-02    3.0281E-02    4.166E+02%                6.96E-01
 ZR-95  #A    9.4646E-02    9.4646E-02    1.879E+02%                9.36E-01
 NB-95  #A   -5.4051E-02   -5.4051E-02    3.942E+02%                7.96E-01
 RU-103 #A    1.8547E-01    1.8547E-01    6.827E+01%                4.17E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.10E+00
 AG-108M#A    2.5547E-02    2.5547E-02    1.521E+02%                6.40E-01
 AG-110M#A    1.4869E-01    1.4869E-01    1.358E+02%                7.55E-01
 SN-113 #A   -1.6025E-03   -1.6025E-03    1.257E+04%                7.70E-01
 SB-124 #A    2.9084E-02    2.9084E-02    1.707E+02%                8.30E-01
 SB-125 #A   -8.7712E-02   -8.7713E-02    6.270E+02%                2.03E+00
 I-131  #A   -2.6148E-02   -2.6149E-02    5.163E+02%                5.15E-01
 Gd-153 #A    7.6771E-02    7.6771E-02    1.372E+02%                8.89E-01
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.52E+01
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 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Tc-99m #A    1.7527E-01    1.7553E-01    5.178E+01%                2.88E-01
 BA-133 #A    1.4869E-01    1.4869E-01    1.552E+02%                8.14E-01
 CS-134 #A    1.7880E-01    1.7880E-01    1.232E+02%                1.20E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.20E-01
 CE-139 #A   -2.6216E-02   -2.6216E-02    4.272E+02%                4.10E-01
 Ba-140 #A   -4.1234E-02   -4.1235E-02    1.687E+03%                2.63E+00
 La-140 #A    4.9526E-02    4.9527E-02    1.670E+02%                5.60E-01
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.79E-01
 CE-144 #A    5.9805E-01    5.9805E-01    9.151E+01%                1.89E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.84E-01
 EU-152 #A    5.4427E-01    5.4427E-01    1.358E+02%                1.85E+00
 EU-154 #A    1.2742E-01    1.2742E-01    1.329E+02%                6.18E+00
 EU-155 #A   -4.3818E-03   -4.3818E-03    6.290E+03%                1.06E+00
 HF-181 #A    2.2416E-03    2.2416E-03    3.586E+02%                6.17E-01
 Ta-182 #A    5.1553E-01    5.1553E-01    1.295E+02%                2.42E+00
 Hg-203 #A   -1.2147E-01   -1.2148E-01    1.464E+02%                6.24E-01
 TL-208 #A   -8.3806E-02   -8.3806E-02    2.578E+02%                7.94E-01
 pm-146 #A    1.3997E-01    1.3997E-01    1.569E+02%                1.88E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                8.25E-01
 Cd-113m#A   -4.1807E+02   -4.1807E+02    4.735E+02%                7.28E+03
 Cd-109 #A   -6.6503E-01   -6.6503E-01    3.607E+02%                8.65E+00
 PB-210 #A    1.0390E+00    1.0390E+00    4.663E+02%                1.91E+01
 PB-212 #A   -3.8792E-01   -3.8792E-01    3.661E+02%                1.21E+00
 PB-214 #A   -6.3477E-01   -6.3477E-01    2.816E+02%                1.83E+00
 BI-207 #A    6.7845E-02    6.7845E-02    1.869E+02%                6.27E-01
 BI-212 #A   -2.5815E-01   -2.5815E-01    1.019E+03%                1.00E+01
 BI-214 #A   -5.7742E-01   -5.7742E-01    2.169E+02%                2.02E+00
 BI-210M#A    1.1180E-01    1.1180E-01    1.990E+02%                8.05E-01
 RA-224 #A   -1.7772E+00   -1.7772E+00    2.229E+02%                1.39E+01
 AC-228 #A    1.0795E-01    1.0795E-01    5.167E+02%                1.19E+00
 TH-227 #A   -1.3373E-01   -1.3373E-01    6.457E+02%                3.20E+00
 TH-229 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.82E+00
 TH-234 #A    1.7841E+00    1.7841E+00    6.814E+01%                1.51E+01
 PA-231 #A    2.7860E+00    2.7860E+00    1.576E+02%                1.57E+01
 PA-233 #A    4.9024E-04    4.9024E-04    7.767E+04%                1.42E+00
 PA-234 #A    4.2078E-01    4.2078E-01    1.082E+02%                1.69E+00
 PA-234M#A    2.3987E+01    2.3987E+01    1.072E+02%                9.12E+01
 U-235  #A    7.0586E-01    7.0586E-01    1.015E+02%                2.75E+00
 AM-241 #A   -1.8295E-01   -1.8295E-01    2.242E+02%                1.45E+00
 Np-237 #A   -3.2207E-01   -3.2207E-01    2.208E+02%                2.53E+00
 Ir-192 #A    9.5656E-02    9.5656E-02    8.317E+01%                6.99E-01
 Cs-136 #A    0.0000E+00    0.0000E+00    5.774E+02%                6.86E-01
 Np-239 #A    3.4154E-01    3.4159E-01    1.025E+02%                1.21E+00
 Nd-147 #A   -1.0414E+00   -1.0415E+00    1.387E+02%                5.12E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 17
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140363 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_LCS 160-99826~2-A 
             Detector: Ge 4 SN/181        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: LCS 160-99826~2-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:55        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:55:43     Real Time: 1812   sec
        Analysis Time: 2/10/2014 08:26        Dead Time: 0.66   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 4_2014-02-08_0605.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.791E+00          144.1     1.411E+01    1.412E+01    4.741E+01
K-40      -4.253E+00         2148.0     9.137E+01    9.137E+01    2.635E+01
CO-60      2.819E+02            1.6     4.575E+00    1.487E+01    1.099E+00
I-131      2.244E+00           81.0     1.817E+00    1.820E+00    4.213E+00
CS-134     3.477E-01          163.9     5.699E-01    5.702E-01    4.471E+00
CS-137     3.842E+02            1.7     6.486E+00    2.101E+01    4.830E+00
EU-152     1.378E+01           46.2     6.359E+00    6.400E+00    1.349E+01
EU-154     1.031E+01          110.8     1.143E+01    1.144E+01    4.459E+01
EU-155     5.520E+00           64.5     3.562E+00    3.574E+00    1.175E+01
TL-208     3.793E+00           52.0     1.973E+00    1.983E+00    4.797E+00
PB-210     1.205E+04            1.4     1.628E+02    7.262E+02    2.859E+02
PB-212     1.122E+01           23.9     2.684E+00    2.780E+00    6.517E+00
PB-214     3.308E+00           70.7     2.337E+00    2.344E+00    1.042E+01
BI-212     7.842E+00           78.9     6.186E+00    6.199E+00    5.691E+01
BI-214     2.278E+00          136.9     3.119E+00    3.121E+00    1.047E+01
AC-228     6.518E+00           85.8     5.590E+00    5.600E+00    2.413E+01
Pa-234     1.125E+01           66.8     7.519E+00    7.541E+00    1.199E+01
TH-234     2.912E+00          101.7     2.961E+00    2.964E+00    1.139E+02
PA-234M   -6.999E+01          342.2     2.395E+02    2.395E+02    8.202E+02
U-235     -1.102E+00           97.7     1.076E+00    1.077E+00    2.491E+01
AM-241     1.256E+03            1.1     1.376E+01    6.663E+01    2.060E+01
-----------------------------------------------------------------------------
Total      1.407E+04

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_LCS 160-99826~2-A                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140363.An1

 Acquisition information
        Start time:                 2/10/2014 7:55:43 AM
        Live time:               1800
        Real time:               1812
        Dead time:                  0.66 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:55:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-02-08_0605.PBC
                                                 2/8/2014 6:05:58 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    9 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2590

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.60      126.  36.81   0.83  7.622E-03
    46.56    11153.   1.35   0.98  1.208E-02    46.54   4.250  1.205E+04 PB210 
    59.58    13955.   1.10   0.98  1.721E-02    59.54  35.900  1.256E+03 AM241 
    84.51       72.  47.36   0.58  2.310E-02
    88.10      548.  10.33   1.19  2.354E-02
    92.20       35.  66.05   0.34  2.397E-02    92.59   5.584    PBC<MDA TH234 
   105.59       52.  64.52   0.85  2.456E-02   105.31  21.200    PBC<MDA EU155 
   123.01       18. 171.04   0.87  2.420E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  1.036E+00 EU154 
   205.09       17. 158.17   0.95  1.763E-02   205.33   5.010    PBC<MDA U235  
   238.34      143.  22.88   0.88  1.566E-02   238.63  43.300  1.122E+01 PB212 
   241.99       10. 268.01   0.98  1.547E-02   242.00   7.430    PBC<MDA PB214 
   251.34       42.  61.72   0.51  1.501E-02
   277.26       26.  97.87   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
   284.07       17. 151.02   1.02  1.359E-02   284.30   6.140    PBC<MDA I131  
   294.88       35.  70.65   1.03  1.319E-02   295.09  19.300    PBC<MDA PB214 
   338.94       28.  85.77   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
   343.72       24.  92.23   1.07  1.164E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  4.387E+00 EU152 
   353.49        6. 401.30   1.08  1.143E-02   351.93  37.600    PBC<MDA PB214 
   363.24       26.  80.96   1.09  1.111E-02   364.48  81.700    PBC<MDA I131  
   478.32       16. 144.07   1.19  8.899E-03   477.60  10.520    PBC<MDA BE7   
   569.98       11. 163.88   1.27  7.690E-03   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.295E+00 Pa234 
   570.04       12. 147.32   1.27  7.689E-03   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.027E+01 Pa234 
   572.63       43.  29.36   0.82  7.653E-03
   582.80       32.  52.01   1.28  7.539E-03   583.02  84.500    PBC<MDA TL208 

Page 166 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   608.89       14. 136.95   1.30  7.266E-03   609.31  46.090    PBC<MDA BI214 
   661.37     3996.   1.69   1.44  6.783E-03   661.66  85.210  3.842E+02 CS137 
   780.72        2. 736.89   1.45  5.909E-03   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  1.501E+00 EU152 
   785.65       18.  94.75   1.45  5.867E-03   785.42   1.280    PBC<MDA BI212 
   871.11        9. 163.36   1.53  5.362E-03   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  8.019E+00 EU154 
   880.53        2. 938.37   1.53  5.324E-03   880.53   6.000    PBC<MDA Pa234 
   882.78       19. 104.20   1.53  5.310E-03   883.24   9.600    PBC<MDA Pa234 
   911.83       12. 154.42   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
   945.83       29.  66.82   1.59  5.008E-03   946.02  13.400    PBC<MDA Pa234 
   963.83       43.  46.16   1.60  4.927E-03   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  3.347E+01 EU152 
   995.63       12. 149.71   1.63  4.791E-03   996.33  10.600    PBC<MDA EU154 
                                               996.33  10.600  1.297E+01 EU154 
  1112.84       12. 148.37   1.72  4.359E-03  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  1.094E+01 EU152 
  1119.08        3. 582.52   1.73  4.331E-03  1120.29  15.100    PBC<MDA BI214 
  1172.93     2127.   2.28   1.71  4.163E-03  1173.24  99.900  2.842E+02 CO60  
  1332.16     1876.   2.31   1.80  3.728E-03  1332.50  99.980  2.797E+02 CO60  
  1408.17        2. 173.24   1.95  3.553E-03  1408.00  21.005    PBC<MDA EU152 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.96    36.60       720.       126. 1.660E+04   36.81   0.833  -      s 
   337.50    84.51       357.        98. 4.231E+03   29.16   0.578  -      s 
   351.84    88.10       690.       601. 2.553E+04    7.41   1.191  -      s 
  1004.52   251.34       210.        42. 2.799E+03   61.72   0.507  -      sM
  2289.39   572.63        40.        43. 5.567E+03   26.07   0.815  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.75    46.56      3146.     11135.     6.186     1.35   0.978s
 AM-241    237.83    59.58      2355.     13955.     7.753     1.10   0.982s
 EU-155    343.13    85.92       823.       -79.    -0.044    52.32   0.837s
 TH-234    368.21    92.20       425.        35.     0.019    66.05   0.338s
 U-235     372.83    93.35       626.       -15.    -0.009   231.11   0.843D
 AC-228    372.83    93.35       626.       -15.    -0.009   231.11   0.843D
 EU-155    421.77   105.59       531.        52.     0.029    64.52   0.854s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    487.25   121.97       531.       -23.    -0.013   145.93   0.870s
 EU-154    491.39   123.01       487.        18.     0.010   171.04   0.871s
 U-235     575.15   143.96       547.       -29.    -0.016   114.63   0.890s
 U-235     654.62   163.83       457.        -9.    -0.005   328.90   0.908s
 U-235     819.58   205.09       357.        17.     0.009   158.17   0.946 
 PB-212    952.53   238.34       271.       137.     0.076    22.88   0.878s
 PB-214    967.10   241.99       366.        10.     0.006   268.01   0.979s
 TL-208   1108.13   277.26       319.        26.     0.015    97.87   1.011 
 I-131    1135.39   284.07       319.        17.     0.009   151.02   1.018s
 PB-214   1178.61   294.88       289.        35.     0.019    70.65   1.027s
 AC-228   1354.78   338.94       281.        28.     0.016    85.77   1.066s
 EU-152   1373.91   343.72       240.        24.     0.014    92.23   1.071s
 PB-214   1412.98   353.49       280.         6.     0.003   401.30   1.078s
 I-131    1451.95   363.24       201.        26.     0.014    80.96   1.089s
 BE-7     1912.18   478.32       274.        16.     0.009   144.07   1.189s
 CS-134   2240.19   560.33       100.        -7.    -0.004   196.39   1.264s
 CS-134   2278.78   569.98       144.        11.     0.006   163.88   1.269s
 Pa-234   2279.02   570.04       142.        12.     0.006   147.32   1.269s
 TL-208   2330.04   582.80       126.        32.     0.018    52.01   1.281s
 CS-134   2416.14   604.32       138.        -5.    -0.003   344.94   1.300s
 BI-214   2434.41   608.89       168.        14.     0.008   136.95   1.304s
 CS-137   2644.32   661.37       104.      3996.     2.220     1.69   1.442 
 EU-154   2879.06   720.05        78.        -2.    -0.001   686.16   1.401s
 BI-212   2919.03   730.05        96.       -11.    -0.006   126.15   1.404s
 EU-152   3121.74   780.72       115.         2.     0.001   736.89   1.448s
 BI-212   3141.47   785.65       135.        18.     0.010    94.75   1.453s
 CS-134   3182.32   795.86       138.       -15.    -0.008   116.56   1.462s
 CS-134   3202.44   800.89       145.       -17.    -0.009   102.96   1.467s
 TL-208   3440.75   860.46       145.        -2.    -0.001   735.34   1.516s
 EU-154   3483.37   871.11       116.         9.     0.005   163.36   1.526s
 Pa-234   3521.06   880.53       207.         2.     0.001   938.37   1.532s
 Pa-234   3530.05   882.78       188.        19.     0.011   104.20   1.534 
 AC-228   3646.30   911.83       179.        12.     0.007   154.42   1.557s
 Pa-234   3782.31   945.83       172.        29.     0.016    66.82   1.586s
 EU-152   3854.35   963.83       179.        43.     0.024    46.16   1.601s
 AC-228   3875.59   969.14       207.        -3.    -0.002   611.68   1.605s
 EU-154   3981.59   995.63       152.        12.     0.007   149.71   1.627s
 PA-234M  4006.09  1001.76       146.        -5.    -0.003   342.21   1.631s
 EU-154   4030.17  1007.77       101.        -5.    -0.003   293.64   1.634s
 EU-152   4450.59  1112.84       145.        12.     0.007   148.37   1.720s
 BI-214   4475.56  1119.08       124.         3.     0.002   582.52   1.727s
 CO-60    4691.06  1172.93        34.      2127.     1.182     2.28   1.709 
 EU-154   5096.55  1274.25        20.        -4.    -0.002   158.16   1.848s
 CO-60    5328.35  1332.16         0.      1876.     1.042     2.31   1.798 
 EU-152   5632.59  1408.17         6.         2.     0.001   173.24   1.950s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.7913E+00                                      5.31E+01             
                           477.60 9.791E+00 &(  4.741E+01 1.44E+02 1.05E+01 G  
 
K-40     N  -4.2532E+00                                      4.66E+11             
                          1460.83-4.253E+00 %(P 2.635E+01 1.01E+03 1.07E+01 G  
 
CO-60    F   2.8193E+02                                      1.93E+03             
                          1332.50 2.797E+02  (  1.099E+00 2.31E+00 1.00E+02 G  
                          1173.24 2.842E+02  (  3.993E+00 2.28E+00 9.99E+01 G  
 
I-131    I   2.2441E+00                                      8.02E+00             
                           364.48 1.565E+00  (  4.213E+00 8.10E+01 8.17E+01 G  
                           284.30 1.129E+01 &(  5.724E+01 1.51E+02 6.14E+00 G  
                           636.97-5.505E-01 %   4.894E+01 2.54E+03 7.17E+00 G  
 
CS-134   I   3.4774E-01                                      7.54E+02             
                           604.71-3.781E-01 &(  4.471E+00 3.45E+02 9.76E+01 G  
                           795.87-1.635E+00 +   6.423E+00 1.17E+02 8.55E+01 G  
                           569.32 4.955E+00  (  2.755E+01 1.64E+02 1.54E+01 G  
                           801.95-1.887E+01 +   6.522E+01 1.03E+02 8.69E+00 G  
                           563.24-6.286E+00 +   4.227E+01 1.96E+02 8.35E+00 G  
 
CS-137   I   3.8422E+02                                      1.10E+04             
                           661.66 3.842E+02  (  4.830E+00 1.69E+00 8.52E+01 G  
 
EU-152   F   1.3776E+01                                      4.94E+03             
                           344.29 4.387E+00 ?(  1.349E+01 9.22E+01 2.65E+01 G  
                           121.78-1.808E+00 -   8.818E+00 1.46E+02 2.86E+01 G  
                           778.92 1.501E+00 -   3.824E+01 7.37E+02 1.29E+01 G  
                           964.11 3.347E+01  (  5.016E+01 4.62E+01 1.46E+01 G  
                          1112.07 1.094E+01 &(  5.495E+01 1.48E+02 1.36E+01 G  
                          1408.00 1.593E+00 -   1.037E+01 1.73E+02 2.10E+01 G  
 
EU-154   I   1.0314E+01                                      3.14E+03             
                           873.23 8.019E+00 &(  4.459E+01 1.63E+02 1.23E+01 G  
                           123.10 1.036E+00 &   5.940E+00 1.71E+02 4.08E+01 G  
                          1274.54-1.709E+00 -   9.577E+00 1.58E+02 3.52E+01 G  
                           723.36-8.022E-01 &   1.922E+01 6.86E+02 2.02E+01 G  
                          1004.77-3.183E+00 -   3.219E+01 2.94E+02 1.80E+01 G  
                           996.33 1.297E+01 &(  6.573E+01 1.50E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   5.5201E+00                                      1.81E+03             
                           105.31 5.520E+00  (  1.175E+01 6.45E+01 2.12E+01 G  
                            86.54-6.150E+00 -   1.057E+01 5.23E+01 3.07E+01 G  
 
TL-208   N   3.7931E+00                                      6.98E+02             
                           583.02 2.827E+00 ?(  4.797E+00 5.20E+01 8.45E+01 G  
                           277.28 1.673E+01 ?(  5.459E+01 9.79E+01 6.31E+00 G  
                           860.56-1.914E+00 -   4.841E+01 7.35E+02 1.24E+01 G  
 
PB-210   N   1.2053E+04                                      8.14E+03             
                            46.54 1.205E+04 *(P 2.859E+02 1.35E+00 4.25E+00 G  
 
PB-212   N   1.1221E+01                                      6.98E+02             
                           238.63 1.122E+01 @(P 6.517E+00 2.29E+01 4.33E+01 G  
                           300.03 2.819E+00 %   1.072E+02 1.12E+03 3.28E+00 G  
 
PB-214   N   3.3084E+00                                      5.84E+05             
                           351.93 7.655E-01  (  1.042E+01 4.01E+02 3.76E+01 G  
                           295.09 7.643E+00  (  1.787E+01 7.07E+01 1.93E+01 G  
                           242.00 4.917E+00 *(  4.443E+01 2.68E+02 7.43E+00 G  
 
BI-212   N   7.8416E+00                                      6.98E+02             
                           727.17-1.330E+01 ?(  5.691E+01 1.26E+02 7.55E+00 G  
                           785.42 1.325E+02 ?(  4.208E+02 9.47E+01 1.28E+00 G  
 
BI-214   N   2.2776E+00                                      5.84E+05             
                           609.31 2.266E+00 ?(  1.047E+01 1.37E+02 4.61E+01 G  
                          1120.29 2.313E+00 ?(  4.646E+01 5.83E+02 1.51E+01 G  
                          1764.49 0.000E+00 -   9.119E+00 1.00E+03 1.54E+01 G  
 
AC-228   N   6.5176E+00                                      2.10E+03             
                           911.07 4.622E+00 ?(  2.413E+01 1.54E+02 2.90E+01 G  
                           968.97-2.165E+00 -   4.522E+01 6.12E+02 1.75E+01 G  
                           338.32 1.109E+01 &(  3.166E+01 8.58E+01 1.20E+01 G  
                                                            Energy duplication    
                            93.35-6.405E+00 +   4.961E+01 2.31E+02 5.56E+00 XA 
 
Pa-234   N   1.1253E+01                                      1.63E+12             
                           131.29-3.176E-01 &(  1.199E+01 1.11E+03 1.80E+01 G  
                           569.47 1.027E+01  (  5.127E+01 1.47E+02 8.20E+00 G  
                           946.02 2.392E+01 &(  5.282E+01 6.68E+01 1.34E+01 G  
                           883.24 2.078E+01 ?(  7.254E+01 1.04E+02 9.60E+00 G  
                           880.53 3.783E+00 &(  1.214E+02 9.38E+02 6.00E+00 G  
 
TH-234   N   2.9122E+00                                      1.63E+12             
                            63.29-1.416E+01 %(P 1.139E+02 1.23E+03 3.81E+00 G  
                            92.59 1.456E+01  (P 4.099E+01 6.60E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -6.9986E+01                                      1.63E+12             
                          1001.00-6.999E+01 &(  8.202E+02 3.42E+02 8.37E-01 G  
                           766.41-7.933E+00 &   1.704E+03 6.20E+03 2.94E-01 G  
 
U-235    N  -1.1016E+00                                      2.57E+11             
                           143.79-6.519E+00 ?(  2.491E+01 1.15E+02 1.10E+01 G  
                           205.33 1.075E+01 ?(  5.708E+01 1.58E+02 5.01E+00 G  
                           163.38-4.852E+00 &   5.374E+01 3.29E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35-6.131E+00 +   4.748E+01 2.31E+02 5.81E+00 X  
 
AM-241   T   1.2562E+03                                      1.58E+05             
                            59.54 1.256E+03 *(  2.060E+01 1.10E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 EU-155      85.92       823.       -79.    -0.044    52.32  -6.150E+00   
 U-235       93.35       626.       -15.    -0.009   231.11  -6.131E+00   
 AC-228      93.35       626.       -15.    -0.009   231.11  -6.405E+00   
 EU-155     105.59       531.        52.     0.029    64.52   5.520E+00   
 EU-152     121.97       531.       -23.    -0.013   145.93  -1.808E+00   
 EU-154     123.01       487.        18.     0.010   171.04   1.036E+00   
 U-235      143.96       547.       -29.    -0.016   114.63  -6.519E+00   
 U-235      163.83       457.        -9.    -0.005   328.90  -4.852E+00   
 U-235      205.09       357.        17.     0.009   158.17   1.075E+01   
 PB-214     241.99       366.        10.     0.006   268.01   4.917E+00   
 TL-208     277.26       319.        26.     0.015    97.87   1.673E+01   
 I-131      284.07       319.        17.     0.009   151.02   1.129E+01   
 PB-214     294.88       289.        35.     0.019    70.65   7.643E+00   
 AC-228     338.94       281.        28.     0.016    85.77   1.109E+01   
 EU-152     343.72       240.        24.     0.014    92.23   4.387E+00   
 PB-214     353.49       280.         6.     0.003   401.30   7.655E-01   
 I-131      363.24       201.        26.     0.014    80.96   1.565E+00   
 BE-7       478.32       274.        16.     0.009   144.07   9.791E+00   
 CS-134     560.33       100.        -7.    -0.004   196.39  -6.286E+00   
 CS-134     569.98       144.        11.     0.006   163.88   4.955E+00   
 Pa-234     570.04       142.        12.     0.006   147.32   1.027E+01   
 TL-208     582.80       126.        32.     0.018    52.01   2.827E+00   
 CS-134     604.32       138.        -5.    -0.003   344.94  -3.781E-01   
 BI-214     608.89       168.        14.     0.008   136.95   2.266E+00   
 EU-154     720.05        78.        -2.    -0.001   686.16  -8.022E-01   
 BI-212     730.05        96.       -11.    -0.006   126.15  -1.330E+01   
 EU-152     780.72       115.         2.     0.001   736.89   1.501E+00   
 BI-212     785.65       135.        18.     0.010    94.75   1.325E+02   
 CS-134     795.86       138.       -15.    -0.008   116.56  -1.635E+00   
 CS-134     800.89       145.       -17.    -0.009   102.96  -1.887E+01   
 TL-208     860.46       145.        -2.    -0.001   735.34  -1.914E+00   
 EU-154     871.11       116.         9.     0.005   163.36   8.019E+00   
 Pa-234     880.53       207.         2.     0.001   938.37   3.783E+00   
 Pa-234     882.78       188.        19.     0.011   104.20   2.078E+01   
 AC-228     911.83       179.        12.     0.007   154.42   4.622E+00   
 Pa-234     945.83       172.        29.     0.016    66.82   2.392E+01   
 EU-152     963.83       179.        43.     0.024    46.16   3.347E+01   
 AC-228     969.14       207.        -3.    -0.002   611.68  -2.165E+00   
 EU-154     995.63       152.        12.     0.007   149.71   1.297E+01   
 PA-234M   1001.76       146.        -5.    -0.003   342.21  -6.999E+01   
 EU-154    1007.77       101.        -5.    -0.003   293.64  -3.183E+00   
 EU-152    1112.84       145.        12.     0.007   148.37   1.094E+01   
 BI-214    1119.08       124.         3.     0.002   582.52   2.313E+00   
 EU-154    1274.25        20.        -4.    -0.002   158.16  -1.709E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.17         6.         2.     0.001   173.24   1.593E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.7913E+00    9.7913E+00    1.441E+02%                4.74E+01
 K-40   #A   -4.2532E+00   -4.2532E+00    2.148E+03%                2.63E+01
 CO-60        2.8193E+02    2.8193E+02    1.623E+00%                1.10E+00
 I-131  #A    2.2440E+00    2.2441E+00    8.096E+01%                4.21E+00
 CS-134 #A    3.4774E-01    3.4774E-01    1.639E+02%                4.47E+00
 CS-137       3.8422E+02    3.8422E+02    1.688E+00%                4.83E+00
 EU-152 #C    1.3776E+01    1.3776E+01    4.616E+01%                1.35E+01
 EU-154 #A    1.0314E+01    1.0314E+01    1.108E+02%                4.46E+01
 EU-155 #A    5.5201E+00    5.5201E+00    6.452E+01%                1.17E+01
 TL-208 #A    3.7931E+00    3.7931E+00    5.201E+01%                4.80E+00
 PB-210 #     1.2053E+04    1.2053E+04    1.351E+00%                2.86E+02
 PB-212 #     1.1221E+01    1.1221E+01    2.392E+01%                6.52E+00
 PB-214 #A    3.3084E+00    3.3084E+00    7.065E+01%                1.04E+01
 BI-212 #A    7.8416E+00    7.8416E+00    7.888E+01%                5.69E+01
 BI-214 #A    2.2776E+00    2.2776E+00    1.369E+02%                1.05E+01
 AC-228 #A    6.5176E+00    6.5176E+00    8.577E+01%                2.41E+01
 Pa-234 #A    1.1253E+01    1.1253E+01    6.682E+01%                1.20E+01
 TH-234  A    2.9122E+00    2.9122E+00    1.017E+02%                1.14E+02
 PA-234M#A   -6.9986E+01   -6.9986E+01    3.422E+02%                8.20E+02
 U-235  #A   -1.1016E+00   -1.1016E+00    9.767E+01%                2.49E+01
 AM-241 #     1.2562E+03    1.2562E+03    1.096E+00%                2.06E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.399E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.3986617E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140354 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-21-H DU 
             Detector: Ge 7 SN/154        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-21-H DU
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:48        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:48:28     Real Time: 1826   sec
        Analysis Time: 2/10/2014 12:19        Dead Time: 1.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.712E-01          225.5     1.062E+00    1.063E+00    4.021E+00
NA-22     -1.770E-01          208.5     3.690E-01    3.691E-01    1.344E+00
K-40       1.482E+02            7.0     1.040E+01    1.287E+01    9.374E+00
Sc-46      1.455E-01          108.7     1.581E-01    1.583E-01    9.116E-01
CR-51      5.815E-01          249.2     1.449E+00    1.449E+00    5.181E+00
MN-54      0.000E+00         1000.0     6.476E-02    6.476E-02    3.375E-01
FE-59      3.368E-02         1522.0     5.126E-01    5.126E-01    1.959E+00
Co-56      1.040E-01          150.7     1.567E-01    1.568E-01    1.068E+00
CO-57     -5.930E-03         1756.0     1.041E-01    1.041E-01    3.734E-01
CO-58     -9.926E-02          243.8     2.420E-01    2.420E-01    8.879E-01
CO-60     -1.320E-01          287.1     3.789E-01    3.790E-01    1.397E+00
ZN-65     -1.031E-01          624.3     6.433E-01    6.434E-01    2.407E+00
NB-94      1.187E-03        16930.0     2.010E-01    2.010E-01    7.706E-01
ZR-95     -4.248E-02         1076.0     4.570E-01    4.570E-01    1.703E+00
NB-95      0.000E+00         1000.0     1.802E-01    1.802E-01    9.033E-01
RU-103    -2.570E-02          872.8     2.243E-01    2.243E-01    8.194E-01
RH-106     1.744E+00           90.5     1.579E+00    1.581E+00    9.506E+00
AG-108M    1.132E-02          393.3     4.451E-02    4.452E-02    5.074E-01
AG-110M    2.232E-01           98.2     2.191E-01    2.194E-01    1.390E+00
SN-113    -4.038E-02          558.6     2.256E-01    2.256E-01    8.321E-01
SB-124     1.375E-01          134.9     1.855E-01    1.856E-01    6.615E-01
SB-125    -3.885E-02         1495.0     5.806E-01    5.806E-01    2.136E+00
I-131      2.033E-01          129.0     2.623E-01    2.625E-01    6.456E-01
Gd-153     9.097E-02          414.4     3.770E-01    3.770E-01    1.319E+00
Ga-68     -2.171E-01         5142.0     1.116E+01    1.116E+01    4.224E+01
Tc-99m    -3.012E-02          432.4     1.303E-01    1.303E-01    4.572E-01
BA-133    -1.230E-01          212.2     2.610E-01    2.611E-01    9.273E-01
CS-134     0.000E+00          577.4     3.522E-02    3.522E-02    2.113E+00
CS-137     1.556E-01          155.8     2.423E-01    2.424E-01    8.692E-01
CE-139     1.913E-02          786.1     1.504E-01    1.504E-01    5.312E-01
Ba-140     2.847E-02          723.9     2.061E-01    2.061E-01    2.891E+00
La-140     0.000E+00          707.1     1.223E-01    1.223E-01    6.371E-01
CE-141     7.749E-02          341.7     2.648E-01    2.648E-01    9.214E-01
CE-144    -1.594E-01          553.6     8.821E-01    8.821E-01    3.128E+00
PM-144    -6.763E-03         2684.0     1.815E-01    1.815E-01    7.024E-01
EU-152     1.466E-01          416.0     6.096E-01    6.097E-01    2.087E+00
EU-154     5.456E-01          234.4     1.279E+00    1.279E+00    8.621E+00
EU-155     1.493E-01          338.6     5.054E-01    5.054E-01    1.768E+00
HF-181    -1.352E-02          528.0     7.137E-02    7.137E-02    8.225E-01
Ta-182     8.485E-01          119.9     1.017E+00    1.018E+00    4.128E+00
Hg-203     2.548E-01           46.7     1.189E-01    1.197E-01    3.645E-01
TL-208     2.955E+00           13.0     3.840E-01    4.135E-01    4.740E-01
pm-146    -1.609E-02          171.5     2.760E-02    2.761E-02    1.939E+00
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y-88       1.955E-01          143.0     2.795E-01    2.797E-01    1.000E+00
Cd-113m    0.000E+00         1000.0     1.312E+03    1.312E+03    9.761E+03
Cd-109     7.013E+00           59.5     4.171E+00    4.189E+00    1.370E+01
PB-210    -1.607E+00          502.5     8.076E+00    8.077E+00    2.064E+01
PB-212     5.229E+00           13.5     7.062E-01    7.830E-01    1.447E+00
PB-214     6.547E+00           10.6     6.967E-01    7.753E-01    8.752E-01
BI-207     1.018E-01          192.1     1.955E-01    1.956E-01    7.055E-01
BI-212     5.073E+00           70.5     3.578E+00    3.588E+00    1.192E+01
BI-214     6.273E+00           11.0     6.902E-01    7.633E-01    8.837E-01
BI-210M   -1.748E-02         1671.0     2.920E-01    2.920E-01    1.050E+00
RA-224    -9.342E+00           78.9     7.369E+00    7.393E+00    2.450E+01
AC-228     4.535E+00           20.8     9.447E-01    9.726E-01    2.784E+00
TH-227     1.787E-01          296.1     5.292E-01    5.293E-01    5.296E+00
TH-229     3.551E-01          874.1     3.104E+00    3.104E+00    1.097E+01
TH-234     3.787E+00           73.6     2.786E+00    2.793E+00    1.869E+01
PA-231     4.934E+00           62.7     3.095E+00    3.107E+00    1.680E+01
PA-233     3.402E-01           62.7     2.134E-01    2.142E-01    1.569E+00
PA-234     3.855E-01           98.0     3.777E-01    3.782E-01    2.289E+00
PA-234M   -1.582E+01        11090.0     1.755E+03    1.755E+03    1.421E+02
U-235      1.489E+00           67.6     1.006E+00    1.009E+00    3.488E+00
AM-241    -1.307E-01          434.6     5.681E-01    5.682E-01    1.969E+00
Np-237    -1.003E-01         1476.0     1.480E+00    1.480E+00    5.086E+00
Ir-192     9.910E-01           14.5     1.433E-01    1.549E-01    7.409E-01
Cs-136     6.883E-02          307.4     2.116E-01    2.116E-01    7.945E-01
Np-239    -1.350E-01          376.2     5.078E-01    5.079E-01    1.772E+00
Nd-147    -3.653E-01          348.6     1.274E+00    1.274E+00    4.723E+00
-----------------------------------------------------------------------------
Total      2.046E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-21-H DU                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140354.An1

 Acquisition information
        Start time:                 2/10/2014 11:48:28 AM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.44 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:48:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0876

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.55       -3.  83.91   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    63.24       52.  28.91   0.53  4.001E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  1.202E+01 TH234 
    74.86       92.  16.60   0.87  4.769E-02
    77.18      128.  13.00   0.87  4.891E-02
    80.21       14.  83.69   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    87.15       25.  59.47   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    92.87       19.  34.99   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    93.12       79.  23.00   0.41  5.470E-02    93.35   5.561  1.440E+01 AC228 
    97.44        3. 414.39   0.89  5.550E-02    97.50  30.000    PBC<MDA Gd153 
   102.90        5. 202.43   0.90  5.626E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.963E-01 Np239 
   105.26        3. 338.57   0.90  5.638E-02   105.31  21.200    PBC<MDA EU155 
   133.02        1. 870.67   0.93  5.467E-02   133.02  43.300    PBC<MDA HF181 
                                               133.02  43.300  3.097E-02 HF181 
   143.71       10. 109.20   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
   145.62        4. 341.69   0.94  5.237E-02   145.44  48.200    PBC<MDA CE141 
   162.66        1. 723.85   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
   163.42        9. 118.79   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
   165.77        1. 786.12   0.96  4.881E-02   165.85  79.900    PBC<MDA CE139 
   193.83        1. 874.06   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
   205.53        8. 122.77   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   238.64      153.  12.96   0.93  3.602E-02   238.63  43.300  5.229E+00 PB212 
   241.74       34.  41.32   0.58  3.560E-02   242.00   7.430    PBC<MDA PB214 
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 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   253.22        2. 296.10   1.06  3.392E-02   256.24   7.000    PBC<MDA TH227 
   277.39       12.  46.65   1.08  3.154E-02   277.28   6.310  3.270E+00 TL208 
                                               279.20  81.460  2.548E-01 Hg203 
   277.49        8.  92.93   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  1.635E-01 Hg203 
   295.49      101.  13.00   1.03  3.005E-02   295.09  19.300  9.695E+00 PB214 
                                               295.95  30.160  6.219E+00 Ir192 
                                               295.95  30.160  6.219E+00 Ir192 
   300.42       13.  62.73   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.536E+00 PA231 
                                               300.18   6.200  3.785E+00 PA233 
   300.42       13.  62.73   1.10  2.965E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.536E+00 PA231 
                                               300.18   6.200  3.785E+00 PA233 
   300.42       13.  62.73   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.536E+00 PA231 
                                               300.18   6.200  3.785E+00 PA233 
   302.46        2. 461.62   1.11  2.945E-02   302.65   2.880    PBC<MDA PA231 
   319.79        3. 249.19   1.13  2.807E-02   320.08   9.940    PBC<MDA CR51  
   338.23       26.  33.35   1.14  2.677E-02   338.32  12.010  4.522E+00 AC228 
   351.90      115.  10.64   0.66  2.588E-02   351.93  37.600  6.547E+00 PB214 
   363.94        3. 205.47   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   453.80        2. 256.12   1.26  2.077E-02   453.88  65.000    PBC<MDA pm146 
   474.27        2. 225.46   1.28  1.987E-02   477.60  10.520    PBC<MDA BE7   
   511.14       39.  25.70   1.31  1.870E-02   511.86  20.000  5.805E+00 RH106 
                                               511.86  20.000  5.805E+00 RH106 
   570.40        3. 192.13   1.37  1.703E-02   569.70  97.740    PBC<MDA BI207 
   582.81       75.  13.00   1.61  1.669E-02   583.02  84.500  2.955E+00 TL208 
   602.81        4. 134.89   1.40  1.621E-02   602.73  98.260    PBC<MDA SB124 
                                               602.73  98.260  1.375E-01 SB124 
   609.36       86.  10.54   1.11  1.605E-02   609.31  46.090  6.475E+00 BI214 
                                               610.30   5.750  5.198E+01 RU103 
   609.41       64.  15.74   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.841E+01 RU103 
   636.52        3. 156.06   1.43  1.543E-02   636.97   7.170    PBC<MDA I131  
   661.48        4. 155.75   1.46  1.492E-02   661.66  85.210    PBC<MDA CS137 
   721.76        1. 520.27   1.51  1.380E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.505E-02 AG108M
                                               722.79  10.810  3.785E-01 SB124 
   727.10        9.  70.54   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   780.10        1. 415.96   1.56  1.291E-02   778.92  12.940    PBC<MDA EU152 
   819.06        2. 307.37   1.60  1.235E-02   818.50 100.000    PBC<MDA Cs136 
   860.96        6.  86.95   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   897.54        4. 142.97   1.66  1.137E-02   898.04  93.700    PBC<MDA y88   
   911.21       26.  25.39   1.68  1.122E-02   911.07  29.000  4.398E+00 AC228 
   944.41        4. 122.90   1.70  1.085E-02   946.02  13.400    PBC<MDA PA234 
   968.89       16.  46.36   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
   996.09        2. 234.35   1.75  1.035E-02   996.33  10.600    PBC<MDA EU154 
  1051.20        5.  90.51   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.703E+01 RH106 
  1120.50        5. 134.58   1.85  9.303E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.052E-01 Sc46  
                                              1121.30  34.900  8.748E-01 Ta182 
                                              1121.30  34.900  8.748E-01 Ta182 
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 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1120.56        6. 108.68   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.623E-01 Sc46  
                                              1121.30  34.900  1.039E+00 Ta182 
  1120.65        3. 117.09   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1221.26        3. 198.44   1.92  8.608E-03  1221.41  27.000    PBC<MDA Ta182 
                                              1221.41  27.000  8.145E-01 Ta182 
  1237.01        4. 150.67   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1383.63        4.  98.18   2.04  7.678E-03  1384.30  24.290    PBC<MDA AG110M
  1408.91        4. 118.75   2.06  7.560E-03  1408.00  21.005    PBC<MDA EU152 
  1460.84      208.   6.85   1.85  7.309E-03  1460.83  10.670  1.482E+02 K40   
  1764.21       10.  43.83   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   252.54    63.24        89.        21. 5.304E+02   66.44   0.528  -      c
   298.99    74.86        83.        70. 1.461E+03   24.52   0.498  -      s 
   308.24    77.17        84.       122. 2.495E+03   15.85   0.891  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.74    46.55        61.        -3.    -0.002    83.91   0.836s
 AM-241    238.13    59.64        91.        -3.    -0.002   434.61   0.850s
 TH-234    253.34    63.45       109.        12.     0.007    47.13   0.854s
 BA-133    320.42    80.21        58.        14.     0.008    83.69   0.874s
 Cd-109    348.19    87.15       102.        25.     0.014    59.47   0.881s
 Nd-147    364.57    91.25       151.       -19.    -0.011    94.11   0.885s
 TH-234    371.07    92.87       119.        19.     0.010    34.99   0.886s
 AC-228    372.07    93.12        65.        79.     0.044    23.00   0.412s
 Gd-153    389.35    97.44        62.         3.     0.002   414.39   0.892s
 Np-239    399.36    99.95        65.        -8.    -0.005   144.30   0.894s
 Np-239    411.16   102.90        44.         5.     0.003   202.43   0.898s
 EU-155    420.61   105.26        58.         3.     0.002   338.57   0.900s
 Np-239    423.13   105.89        67.        -3.    -0.002   376.21   0.901s
 EU-154    491.98   123.10        76.        -1.    -0.001   951.98   0.919s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234    520.90   130.33        67.        -8.    -0.004   152.61   0.928s
 HF-181    531.68   133.02        65.         1.     0.001   870.67   0.930s
 CE-144    541.09   135.37        45.        -2.    -0.001   553.56   0.930s
 CO-57     544.18   136.15        66.        -4.    -0.002   294.20   0.934s
 Tc-99m    561.83   140.56        58.        -3.    -0.001   432.44   0.938s
 U-235     574.45   143.71        52.        10.     0.005   109.20   0.941s
 CE-141    582.05   145.62        71.         4.     0.002   341.69   0.943 
 Ba-140    650.24   162.66        48.         1.     0.001   723.85   0.961s
 U-235     653.28   163.42        54.         9.     0.005   118.79   0.962s
 CE-139    662.70   165.77        55.         1.     0.001   786.12   0.965s
 TH-229    774.94   193.83        55.         1.     0.001   874.06   0.994s
 U-235     821.73   205.53        42.         8.     0.004   122.77   1.007s
 TH-229    843.02   210.85        68.        -1.    -0.001   813.69   1.012s
 PB-212    954.20   238.64        66.       147.     0.082    12.96   0.930 
 RA-224    961.15   240.38       176.       -25.    -0.014    78.87   1.044s
 PB-214    966.59   241.74        49.        34.     0.019    41.32   0.578s
 EU-152    971.77   243.03        54.       -11.    -0.006    98.31   1.048s
 TH-227   1012.50   253.22        13.         2.     0.001   296.10   1.060s
 TL-208   1109.59   277.49        21.         8.     0.004    92.93   1.081s
 Hg-203   1109.19   277.39         9.        12.     0.007    46.65   1.083s
 I-131    1139.41   284.94        32.        -4.    -0.002   204.85   1.089s
 PB-214   1181.61   295.49        17.       101.     0.056    13.00   1.032s
 Ir-192   1181.54   295.47        27.        80.     0.044    14.46   1.100s
 PB-212   1201.33   300.42        25.        13.     0.007    62.73   1.105s
 PA-231   1201.33   300.42        25.        13.     0.007    62.73   1.105 
 PA-233   1201.33   300.42        25.        13.     0.007    62.73   1.105 
 PA-231   1209.49   302.46        24.         2.     0.001   461.62   1.107s
 BA-133   1214.07   303.61        29.        -6.    -0.003   135.02   1.108s
 PA-233   1249.91   312.57        32.        -5.    -0.003   176.77   1.117s
 CR-51    1278.82   319.79        25.         3.     0.002   249.19   1.125s
 La-140   1318.58   329.73        29.        -2.    -0.001   459.08   1.134s
 AC-228   1352.56   338.23        25.        26.     0.015    33.35   1.144s
 Cs-136   1361.51   340.46        38.        -1.    -0.001   622.52   1.146 
 HF-181   1380.90   345.31        21.        -4.    -0.002   183.59   1.151s
 PB-214   1407.27   351.90         7.       115.     0.064    10.64   0.657s
 BA-133   1424.19   356.13        26.        -4.    -0.002   212.16   1.161s
 I-131    1455.42   363.94        21.         3.     0.002   205.47   1.170s
 BA-133   1534.39   383.68        22.        -3.    -0.002   234.85   1.189s
 SN-113   1564.34   391.17        18.        -1.    -0.001   558.64   1.197s
 AG-108M  1721.79   430.53        11.        -1.     0.000   589.99   1.239s
 pm-146   1814.89   453.80        16.         2.     0.001   256.12   1.259s
 SB-125   1841.51   460.46        17.        -5.    -0.003   120.19   1.268s
 BE-7     1896.77   474.27         7.         2.     0.001   225.46   1.282s
 HF-181   1929.34   482.41        20.        -1.    -0.001   597.51   1.286s
 RU-103   1987.50   496.95        24.        -1.     0.000   872.84   1.300 
 RH-106   2044.26   511.14        31.        39.     0.022    25.70   1.315s
 Nd-147   2133.88   533.54        14.        -2.    -0.001   348.62   1.333s
 BI-207   2281.31   570.40        16.         3.     0.002   192.13   1.370s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2330.95   582.81         4.        75.     0.042    13.00   1.606 
 SB-125   2403.00   600.82        19.        -2.    -0.001   252.40   1.399s
 SB-124   2410.95   602.81        12.         4.     0.002   134.89   1.401s
 BI-214   2437.16   609.36         4.        86.     0.048    10.54   1.111s
 RU-103   2437.35   609.41        18.        64.     0.035    15.74   1.408 
 AG-108M  2448.28   612.14        33.       -10.    -0.005    91.34   1.412s
 RH-106   2487.27   621.89        27.        -2.    -0.001   401.42   1.419s
 I-131    2545.81   636.52        10.         3.     0.002   156.06   1.433s
 AG-110M  2632.81   658.27        25.        -5.    -0.003   142.71   1.452s
 CS-137   2645.64   661.48        14.         4.     0.002   155.75   1.455s
 AG-108M  2886.75   721.76        13.         1.     0.001   520.27   1.511s
 EU-154   2899.52   724.95        28.        -8.    -0.004   101.12   1.511s
 BI-212   2908.14   727.10        18.         9.     0.005    70.54   1.515s
 pm-146   2943.65   735.98        13.        -3.    -0.001   198.66   1.523s
 pm-146   2972.99   743.31         8.        -2.    -0.001   228.10   1.533s
 EU-152   3120.14   780.10        15.         1.     0.001   415.96   1.561s
 BI-212   3138.74   784.75        21.        -4.    -0.002   153.27   1.567s
 CS-134   3204.01   801.07        15.        -4.    -0.002   155.24   1.581s
 CO-58    3239.43   809.92        13.        -2.    -0.001   243.77   1.589s
 La-140   3261.14   815.35        19.        -2.    -0.001   269.00   1.593s
 Cs-136   3275.99   819.06        10.         2.     0.001   307.37   1.596 
 Co-56    3386.57   846.71        19.        -2.    -0.001   312.06   1.620s
 TL-208   3443.59   860.96        11.         6.     0.003    86.95   1.632s
 PA-234   3537.35   884.40        16.        -2.    -0.001   366.91   1.651s
 AG-110M  3539.00   884.81        15.        -2.    -0.001   372.25   1.653s
 Sc-46    3555.95   889.05        12.        -1.    -0.001   342.04   1.657s
 y-88     3589.90   897.54        12.         4.     0.002   142.97   1.664s
 AC-228   3644.59   911.21         9.        26.     0.014    25.39   1.675s
 PA-234   3777.39   944.41        10.         4.     0.002   122.90   1.704s
 EU-152   3849.86   962.53        17.        -2.    -0.001   259.23   1.719s
 AC-228   3875.31   968.89        19.        16.     0.009    46.36   1.724s
 EU-154   3984.10   996.09        14.         2.     0.001   234.35   1.746s
 EU-154   4019.82  1005.02        15.        -3.    -0.002   180.67   1.753s
 Co-56    4155.35  1038.90        17.        -2.    -0.001   349.10   1.780s
 Cs-136   4188.60  1047.21        17.        -5.    -0.003   133.98   1.788 
 RH-106   4204.54  1051.20         7.         5.     0.003    90.51   1.790s
 EU-152   4450.24  1112.63        17.        -2.    -0.001   308.89   1.839s
 ZN-65    4453.10  1113.34        15.        -1.     0.000   624.26   1.842s
 BI-214   4482.34  1120.65        22.         3.     0.002   117.09   1.845s
 Sc-46    4482.00  1120.56        19.         6.     0.003   108.68   1.845s
 Ta-182   4481.75  1120.50        21.         5.     0.003   134.58   1.846s
 CO-60    4691.48  1172.94        21.        -3.    -0.002   219.26   1.886s
 Ta-182   4760.01  1190.07        22.        -4.    -0.002   159.42   1.899s
 Ta-182   4884.79  1221.26        21.         3.     0.002   198.44   1.923s
 Co-56    4947.76  1237.01        17.         4.     0.002   150.67   1.936s
 NA-22    5098.26  1274.63        14.        -3.    -0.001   208.48   1.963s
 EU-154   5098.27  1274.64        14.        -3.    -0.001   208.47   1.963s
 CO-60    5328.06  1332.09        14.        -2.    -0.001   287.06   2.005s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  5534.22  1383.63         6.         4.     0.002    98.18   2.042s
 EU-152   5635.36  1408.91         9.         4.     0.002   118.75   2.059s
 K-40     5843.04  1460.84         5.       208.     0.116     6.85   1.845 
 BI-214   7056.44  1764.21         4.        10.     0.005    43.83   2.290s
 Co-56    7077.28  1769.42        11.        -3.    -0.002   173.48   2.294s
 y-88     7340.28  1835.18         5.        -1.    -0.001   243.89   2.331s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.7124E-01                                      5.31E+01             
                           477.60 4.712E-01 ?(  4.021E+00 2.25E+02 1.05E+01 G  
 
NA-22    C  -1.7699E-01                                      9.50E+02             
                          1274.53-1.770E-01 ?(  1.344E+00 2.08E+02 9.99E+01 G  
 
K-40     N   1.4816E+02                                      4.66E+11             
                          1460.83 1.482E+02  (P 9.374E+00 6.85E+00 1.07E+01 G  
 
Sc-46    F   1.4547E-01                                      8.38E+01             
                           889.28-7.134E-02 ?(  9.116E-01 3.42E+02 1.00E+02 G  
                          1120.55 3.623E-01 ?(  1.365E+00 1.09E+02 1.00E+02 G  
 
CR-51    F   5.8148E-01                                      2.77E+01             
                           320.08 5.815E-01 ?(  5.181E+00 2.49E+02 9.94E+00 G  
 
FE-59    F   3.3683E-02                                      4.45E+01             
                          1099.25 3.368E-02 %(  1.959E+00 1.52E+03 5.65E+01 G  
                          1291.60 0.000E+00 -   4.308E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.0403E-01                                      7.73E+01             
                           846.77-9.402E-02 ?(  1.068E+00 3.12E+02 9.99E+01 G  
                          1238.28 4.036E-01 ?(  2.161E+00 1.51E+02 6.61E+01 G  
                          1037.84-6.710E-01 +   8.599E+00 3.49E+02 1.41E+01 G  
                          1771.35-1.653E+00 +   1.047E+01 1.73E+02 1.55E+01  A 
 
CO-57    C  -5.9295E-03                                      2.72E+02             
                           122.06-5.930E-03 %(  3.734E-01 1.76E+03 8.56E+01 G  
                           136.47-3.810E-01 +   3.900E+00 2.94E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -9.9259E-02                                      7.09E+01             
                           810.78-9.926E-02 ?(  8.879E-01 2.44E+02 9.95E+01 G  
 
CO-60    F  -1.3199E-01                                      1.93E+03             
                          1332.50-1.320E-01 ?(  1.397E+00 2.87E+02 1.00E+02 G  
                          1173.24-1.906E-01 +   1.498E+00 2.19E+02 9.99E+01 G  
 
ZN-65    F  -1.0306E-01                                      2.44E+02             
                          1115.55-1.031E-01 ?(  2.407E+00 6.24E+02 5.06E+01 G  
 
NB-94    I   1.1870E-03                                      7.41E+06             
                           702.63 1.187E-03 %(  7.706E-01 1.69E+04 9.79E+01 G  
                           871.10 0.000E+00 -   3.509E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I  -4.2478E-02                                      6.40E+01             
                           756.73-4.248E-02 %(  1.703E+00 1.08E+03 5.45E+01 G  
                           724.20 0.000E+00 +   3.129E+00 1.00E+03 4.42E+01 G  
 
RU-103   I  -2.5699E-02                                      3.93E+01             
                           497.05-2.570E-02  (  8.194E-01 8.73E+02 9.09E+01 G  
                           610.30 3.841E+01     1.369E+01 1.57E+01 5.75E+00 GA 
 
RH-106   I   1.7441E+00                                      3.74E+02             
                           621.92-6.571E-01 ?(  9.506E+00 4.01E+02 9.93E+00 G  
                          1050.36 1.703E+01 ?(  5.350E+01 9.05E+01 1.56E+00 G  
                           511.86 5.805E+00 ?   4.249E+00 2.57E+01 2.00E+01 GA 
 
AG-108M  C   1.1317E-02                                      1.53E+05             
                           433.94-2.255E-02 ?(  5.074E-01 5.90E+02 9.05E+01 G  
                           722.94 4.505E-02 ?(  8.783E-01 5.20E+02 9.08E+01 G  
                           614.28-3.702E-01 &   1.147E+00 9.13E+01 8.98E+01 G  
 
AG-110M  F   2.2319E-01                                      2.50E+02             
                           884.68-1.011E-01 ?(  1.390E+00 3.72E+02 7.27E+01 G  
                           657.76-2.021E-01 +   1.010E+00 1.43E+02 9.46E+01 G  
                           937.49-3.487E-02 %   2.709E+00 2.02E+03 3.44E+01 G  
                          1384.30 1.193E+00 &(  4.131E+00 9.82E+01 2.43E+01 G  
                           763.94 0.000E+00 -   5.440E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -4.0382E-02                                      1.15E+02             
                           391.69-4.038E-02 ?(  8.321E-01 5.59E+02 6.40E+01 G  
 
SB-124   F   1.3750E-01                                      6.02E+01             
                           602.73 1.375E-01 ?(  6.615E-01 1.35E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.341E+00 1.00E+03 4.78E+01 G  
                           722.79 9.308E-03 %   7.077E+00 1.98E+04 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I  -3.8847E-02                                      1.01E+03             
                           427.88-3.885E-02 %(  2.136E+00 1.49E+03 2.96E+01 G  
                           600.50-4.767E-01 +   4.356E+00 2.52E+02 1.79E+01 G  
                           635.89-2.406E-02 %   5.780E+00 6.21E+03 1.13E+01 G  
                           463.37-1.360E+00 +   5.721E+00 1.20E+02 1.05E+01 G  
 
I-131    I   2.0330E-01                                      8.02E+00             
                           364.48 8.779E-02 &(  6.456E-01 2.05E+02 8.17E+01 G  
                           284.30-1.172E+00 +   8.460E+00 2.05E+02 6.14E+00 G  
                           636.97 1.520E+00 ?(  8.625E+00 1.56E+02 7.17E+00 G  
 
Gd-153   F   9.0969E-02                                      2.42E+02             
                            97.50 9.097E-02 ?(  1.319E+00 4.14E+02 3.00E+01 G  
                           103.20 0.000E+00 -   1.852E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C  -2.1705E-01                                      4.71E-02             
                          1077.40-2.171E-01 %(  4.224E+01 5.14E+03 3.30E+00 G  
 
Tc-99m   I  -3.0121E-02                                      2.51E-01             
                           140.51-3.012E-02 ?(  4.572E-01 4.32E+02 8.93E+01 G  
 
BA-133   F  -1.2304E-01                                      3.85E+03             
                           356.00-1.230E-01 ?(  9.273E-01 2.12E+02 6.20E+01 G  
                           302.85-6.078E-01 +   2.854E+00 1.35E+02 1.83E+01 G  
                           383.84-7.614E-01 +   6.409E+00 2.35E+02 8.94E+00 GA 
                            80.99 4.378E-01 &   1.229E+00 8.37E+01 3.41E+01 GA 
 
CS-137   I   1.5558E-01                                      1.10E+04             
                           661.66 1.556E-01 ?(  8.692E-01 1.56E+02 8.52E+01 G  
 
CE-139   F   1.9131E-02                                      1.38E+02             
                           165.85 1.913E-02 ?(  5.312E-01 7.86E+02 7.99E+01 G  
 
Ba-140   I   2.8467E-02                                      1.28E+01             
                           537.26-2.845E-02 %(  2.891E+00 2.72E+03 2.44E+01 G  
                           162.66 2.517E-01 ?(  6.460E+00 7.24E+02 6.22E+00 G  
                           304.85-3.008E-02 &   9.651E+00 8.54E+03 4.29E+00 G  
 
CE-141   I   7.7491E-02                                      3.25E+01             
                           145.44 7.749E-02 ?(  9.214E-01 3.42E+02 4.82E+01 G  
 
CE-144   I  -1.5935E-01                                      2.85E+02             
                           133.54-1.593E-01 ?(  3.128E+00 5.54E+02 1.11E+01 G  
 
PM-144   C  -6.7628E-03                                      3.63E+02             
                           696.54-6.763E-03 &(  7.024E-01 2.68E+03 9.90E+01 G  
                           618.06 2.083E-02 %   7.855E-01 1.01E+03 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           476.81 0.000E+00 +   1.374E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   1.4656E-01                                      4.94E+03             
                           344.29 0.000E+00 ?(  2.087E+00 1.00E+03 2.65E+01 G  
                          1112.07-8.440E-01 +   9.533E+00 3.09E+02 1.36E+01 G  
                           121.78 1.070E-02 &   1.477E+00 3.93E+03 2.86E+01 G  
                           778.92 4.467E-01 ?(  6.891E+00 4.16E+02 1.29E+01 G  
                           964.11-8.292E-01 &   7.819E+00 2.59E+02 1.46E+01 G  
                           244.69-2.316E+00 +   7.708E+00 9.83E+01 7.58E+00 G  
                          1408.00 1.377E+00 ?   5.827E+00 1.19E+02 2.10E+01 GA 
 
EU-154   I   5.4561E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  8.621E+00 1.00E+03 1.23E+01 G  
                           123.10-3.176E-02 &   1.058E+00 9.52E+02 4.08E+01 G  
                          1274.54-5.027E-01 +   3.816E+00 2.08E+02 3.52E+01 G  
                           723.36-1.579E+00 +   5.465E+00 1.01E+02 2.02E+01 G  
                          1004.77-9.476E-01 +   6.174E+00 1.81E+02 1.80E+01 G  
                           996.33 1.177E+00 ?(  1.010E+01 2.34E+02 1.06E+01 G  
 
EU-155   I   1.4927E-01                                      1.81E+03             
                           105.31 1.493E-01 &(  1.768E+00 3.39E+02 2.12E+01 G  
                            86.54-4.279E-02 &   2.170E+00 1.48E+03 3.07E+01 G  
 
HF-181   F  -1.3517E-02                                      4.24E+01             
                           482.00-3.745E-02 &(  8.225E-01 5.98E+02 8.05E+01 G  
                           133.02 3.097E-02 &(  9.478E-01 8.71E+02 4.33E+01 G  
                           345.83-5.162E-01 +   3.374E+00 1.84E+02 1.51E+01 G  
                           136.30-1.648E-01 %   6.949E+00 1.20E+03 5.85E+00 G  
 
Ta-182   F   8.4848E-01                                      1.14E+02             
                          1121.30 8.748E-01 ?(  4.128E+00 1.35E+02 3.49E+01 G  
                          1221.41 8.145E-01 ?(  5.771E+00 1.98E+02 2.70E+01 G  
                          1189.05-1.704E+00 +   9.595E+00 1.59E+02 1.62E+01 G  
 
Hg-203   F   2.5479E-01                                      4.66E+01             
                           279.20 2.548E-01 ?(  3.645E-01 4.66E+01 8.15E+01 G  
 
TL-208   N   2.9551E+00                                      6.98E+02             
                           583.02 2.955E+00  (  4.740E-01 1.30E+01 8.45E+01 G  
                           277.28 2.098E+00 -   6.664E+00 9.29E+01 6.31E+00 G  
                           860.56 2.297E+00 -   6.847E+00 8.70E+01 1.24E+01 G  
 
pm-146   C  -1.6093E-02                                      2.02E+03             
                           747.16-2.260E-01 ?(  1.939E+00 2.28E+02 3.40E+01 G  
                           735.72-4.833E-01 +   3.502E+00 1.99E+02 2.25E+01 G  
                           453.88 9.373E-02 ?(  8.756E-01 2.56E+02 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   1.9549E-01                                      1.07E+02             
                           898.04 1.955E-01 &(  1.000E+00 1.43E+02 9.37E+01 G  
                          1836.06-1.273E-01 +   1.213E+00 2.44E+02 9.92E+01 G  
 
Cd-109   F   7.0131E+00                                      4.53E+02             
                            88.04 7.013E+00 ?(  1.370E+01 5.95E+01 3.79E+00 G  
 
PB-210   N  -1.6073E+00                                      8.14E+03             
                            46.54-1.607E+00 ?(P 2.064E+01 8.39E+01 4.25E+00 G  
 
PB-212   N   5.2285E+00                                      6.98E+02             
                           238.63 5.229E+00  (P 1.447E+00 1.30E+01 4.33E+01 G  
                           300.03 7.151E+00 &   1.474E+01 6.27E+01 3.28E+00 GA 
 
PB-214   N   6.5468E+00                                      5.84E+05             
                           351.93 6.547E+00  (  8.752E-01 1.06E+01 3.76E+01 G  
                           295.09 9.695E+00 +   2.079E+00 1.30E+01 1.93E+01 G  
                           242.00 7.142E+00     7.421E+00 4.13E+01 7.43E+00 GA 
 
BI-207   C   1.0178E-01                                      1.18E+04             
                           569.70 1.018E-01 ?(  7.055E-01 1.92E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   1.381E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   5.0731E+00                                      6.98E+02             
                           727.17 5.073E+00  (  1.192E+01 7.05E+01 7.55E+00 G  
                           785.42-1.508E+01 +   8.159E+01 1.53E+02 1.28E+00 GA 
 
BI-214   N   6.2731E+00                                      5.84E+05             
                           609.31 6.475E+00 @(P 8.837E-01 1.05E+01 4.61E+01 G  
                          1120.29 1.329E+00 - P 9.724E+00 1.17E+02 1.51E+01 G  
                          1764.49 5.669E+00 ?(  7.149E+00 4.38E+01 1.54E+01 G  
 
BI-210M  T  -1.7476E-02                                      1.10E+09             
                           265.83-1.748E-02 %(  1.050E+00 1.67E+03 5.00E+01 G  
                           304.90 1.060E-02 &   1.523E+00 3.84E+03 2.80E+01 G  
 
RA-224   N  -9.3424E+00                                      6.98E+02             
                           240.99-9.342E+00 &(  2.450E+01 7.89E+01 4.10E+00 G  
 
AC-228   N   4.5345E+00                                      2.10E+03             
                           911.07 4.398E+00 ?(  2.784E+00 2.54E+01 2.90E+01 G  
                           968.97 4.770E+00 ?(  6.943E+00 4.64E+01 1.75E+01 G  
                           338.32 4.522E+00 ?(  4.494E+00 3.33E+01 1.20E+01 G  
                            93.35 1.440E+01 +   7.366E+00 2.30E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   1.7871E-01                                      7.95E+03             
                           235.97 4.694E-02 %(  5.296E+00 3.21E+03 1.23E+01 G  
                            50.14 1.400E-02 &   9.656E+00 1.95E+04 8.00E+00 G  
                           256.24 4.102E-01 ?(  4.504E+00 2.96E+02 7.00E+00 G  
 
TH-229   N   3.5513E-01                                      2.68E+06             
                           193.51 3.551E-01 &(  1.097E+01 8.74E+02 4.40E+00 G  
                           210.85-6.680E-01 +   1.908E+01 8.14E+02 2.99E+00 G  
 
TH-234   N   3.7872E+00                                      1.63E+12             
                            63.29 4.296E+00  (P 1.869E+01 4.71E+01 3.81E+00 G  
                            92.59 3.440E+00  (P 9.762E+00 3.50E+01 5.58E+00 G  
 
PA-231   N   4.9338E+00                                      1.20E+07             
                           302.65 1.003E+00 ?(  1.680E+01 4.62E+02 2.88E+00 G  
                           300.07 9.536E+00  (  1.966E+01 6.27E+01 2.46E+00 G  
 
PA-233   C   3.4020E-01                                      7.82E+08             
                           312.01-2.531E-01 ?(  1.569E+00 1.77E+02 3.60E+01 G  
                           300.18 3.785E+00  (  7.803E+00 6.27E+01 6.20E+00 G  
 
PA-234   N   3.8547E-01                                      1.63E+12             
                           131.29-4.371E-01 ?(  2.289E+00 1.53E+02 1.80E+01 G  
                           946.02 1.490E+00 ?(  6.535E+00 1.23E+02 1.34E+01 G  
                           569.47-8.170E-02 &   7.428E+00 2.37E+03 8.20E+00 G  
                           883.24-7.857E-01 +   1.063E+01 3.67E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.323E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -1.5824E+01                                      1.63E+12             
                          1001.00-1.582E+01 %(P 1.421E+02 5.66E+03 8.37E-01 G  
                           766.41-6.212E+00 & P 3.055E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.4890E+00                                      2.57E+11             
                           143.79 9.383E-01  (  3.488E+00 1.09E+02 1.10E+01 G  
                           205.33 2.110E+00  (  8.898E+00 1.23E+02 5.01E+00 G  
                           163.38 2.065E+00 &(  8.376E+00 1.19E+02 5.08E+00 G  
 
AM-241   T  -1.3072E-01                                      1.58E+05             
                            59.54-1.307E-01 ?(  1.969E+00 4.35E+02 3.59E+01 G  
 
Np-237   F  -1.0031E-01                                      2.14E+06             
                            86.49-1.003E-01 &(  5.086E+00 1.48E+03 1.31E+01 G  
 
Ir-192   F   9.9100E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  7.409E-01 1.00E+03 8.70E+01 G  
                           468.06-2.430E-03 %   1.133E+00 1.24E+04 5.18E+01 G  
                           308.44 0.000E+00 ?(  1.950E+00 1.00E+03 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 13
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 4.894E+00 *(  1.642E+00 1.45E+01 3.02E+01 G  
 
Cs-136   F   6.8829E-02                                      1.30E+01             
                           818.50 6.883E-02  (  7.945E-01 3.07E+02 1.00E+02 G  
                          1048.07-3.285E-01 +   1.551E+00 1.34E+02 8.00E+01 G  
                           340.57-6.291E-02 +   1.399E+00 6.23E+02 4.69E+01 G  
 
Np-239   T  -1.3499E-01                                      2.36E+00             
                           103.70 1.963E-01 ?   1.387E+00 2.02E+02 2.40E+01 X  
                           106.13-1.350E-01 ?(  1.772E+00 3.76E+02 2.27E+01 G  
                            99.50-5.397E-01 +   2.669E+00 1.44E+02 1.50E+01 X  
 
Nd-147      -3.6530E-01                                      1.11E+01             
                           531.00-3.653E-01 ?(  4.723E+00 3.49E+02 1.30E+01 G  
                            91.10-6.911E-01 +   2.177E+00 9.41E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 14
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.55        61.        -3.    -0.002    83.91  -1.607E+00  P
 AM-241      59.64        91.        -3.    -0.002   434.61  -1.307E-01   
 TH-234      63.45       109.        12.     0.007    47.13   4.296E+00  P
 BA-133      80.21        58.        14.     0.008    83.69   4.378E-01   
 Cd-109      87.15       102.        25.     0.014    59.47   7.013E+00   
 Nd-147      91.25       151.       -19.    -0.011    94.11  -6.911E-01   
 TH-234      92.87       119.        19.     0.010    34.99   3.440E+00  P
 Gd-153      97.44        62.         3.     0.002   414.39   9.097E-02   
 Np-239      99.95        65.        -8.    -0.005   144.30  -5.397E-01   
 Np-239     102.90        44.         5.     0.003   202.43   1.963E-01   
 EU-155     105.26        58.         3.     0.002   338.57   1.493E-01   
 Np-239     105.89        67.        -3.    -0.002   376.21  -1.350E-01   
 EU-154     123.10        76.        -1.    -0.001   951.98  -3.176E-02   
 PA-234     130.33        67.        -8.    -0.004   152.61  -4.371E-01   
 HF-181     133.02        65.         1.     0.001   870.67   3.097E-02   
 CE-144     135.37        45.        -2.    -0.001   553.56  -1.593E-01   
 CO-57      136.15        66.        -4.    -0.002   294.20  -3.810E-01   
 Tc-99m     140.56        58.        -3.    -0.001   432.44  -3.012E-02   
 U-235      143.71        52.        10.     0.005   109.20   9.383E-01   
 CE-141     145.62        71.         4.     0.002   341.69   7.749E-02   
 Ba-140     162.66        48.         1.     0.001   723.85   2.517E-01   
 U-235      163.42        54.         9.     0.005   118.79   2.065E+00   
 CE-139     165.77        55.         1.     0.001   786.12   1.913E-02   
 TH-229     193.83        55.         1.     0.001   874.06   3.551E-01   
 U-235      205.53        42.         8.     0.004   122.77   2.110E+00   
 TH-229     210.85        68.        -1.    -0.001   813.69  -6.680E-01   
 RA-224     240.38       176.       -25.    -0.014    78.87  -9.342E+00   
 EU-152     243.03        54.       -11.    -0.006    98.31  -2.316E+00   
 TH-227     253.22        13.         2.     0.001   296.10   4.102E-01   
 Hg-203     277.39         9.        12.     0.007    46.65   2.548E-01   
 I-131      284.94        32.        -4.    -0.002   204.85  -1.172E+00   
 Ir-192     295.47        27.        80.     0.044    14.46   4.894E+00   
 PA-231     300.42        25.        13.     0.007    62.73   9.536E+00   
 PA-233     300.42        25.        13.     0.007    62.73   3.785E+00   
 PA-231     302.46        24.         2.     0.001   461.62   1.003E+00   
 BA-133     303.61        29.        -6.    -0.003   135.02  -6.078E-01   
 PA-233     312.57        32.        -5.    -0.003   176.77  -2.531E-01   
 CR-51      319.79        25.         3.     0.002   249.19   5.815E-01   
 La-140     329.73        29.        -2.    -0.001   459.08  -1.664E-01   
 HF-181     345.31        21.        -4.    -0.002   183.59  -5.162E-01   
 BA-133     356.13        26.        -4.    -0.002   212.16  -1.230E-01   
 I-131      363.94        21.         3.     0.002   205.47   8.779E-02   
 BA-133     383.68        22.        -3.    -0.002   234.85  -7.614E-01   
 SN-113     391.17        18.        -1.    -0.001   558.64  -4.038E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    430.53        11.        -1.     0.000   589.99  -2.255E-02   
 pm-146     453.80        16.         2.     0.001   256.12   9.373E-02   
 SB-125     460.46        17.        -5.    -0.003   120.19  -1.360E+00   
 BE-7       474.27         7.         2.     0.001   225.46   4.712E-01   
 HF-181     482.41        20.        -1.    -0.001   597.51  -3.745E-02   
 RH-106     511.14        31.        39.     0.022    25.70   5.805E+00   
 Nd-147     533.54        14.        -2.    -0.001   348.62  -3.653E-01   
 BI-207     570.40        16.         3.     0.002   192.13   1.018E-01   
 SB-125     600.82        19.        -2.    -0.001   252.40  -4.767E-01   
 SB-124     602.81        12.         4.     0.002   134.89   1.375E-01   
 AG-108M    612.14        33.       -10.    -0.005    91.34  -3.702E-01   
 RH-106     621.89        27.        -2.    -0.001   401.42  -6.571E-01   
 I-131      636.52        10.         3.     0.002   156.06   1.520E+00   
 AG-110M    658.27        25.        -5.    -0.003   142.71  -2.021E-01   
 CS-137     661.48        14.         4.     0.002   155.75   1.556E-01   
 AG-108M    721.76        13.         1.     0.001   520.27   4.505E-02   
 EU-154     724.95        28.        -8.    -0.004   101.12  -1.579E+00   
 BI-212     727.10        18.         9.     0.005    70.54   5.073E+00   
 pm-146     735.98        13.        -3.    -0.001   198.66  -4.833E-01   
 pm-146     743.31         8.        -2.    -0.001   228.10  -2.260E-01   
 EU-152     780.10        15.         1.     0.001   415.96   4.467E-01   
 BI-212     784.75        21.        -4.    -0.002   153.27  -1.508E+01   
 CS-134     801.07        15.        -4.    -0.002   155.24  -1.923E+00   
 CO-58      809.92        13.        -2.    -0.001   243.77  -9.926E-02   
 La-140     815.35        19.        -2.    -0.001   269.00  -4.591E-01   
 Co-56      846.71        19.        -2.    -0.001   312.06  -9.402E-02   
 PA-234     884.40        16.        -2.    -0.001   366.91  -7.857E-01   
 AG-110M    884.81        15.        -2.    -0.001   372.25  -1.011E-01   
 Sc-46      889.05        12.        -1.    -0.001   342.04  -7.134E-02   
 y-88       897.54        12.         4.     0.002   142.97   1.955E-01   
 PA-234     944.41        10.         4.     0.002   122.90   1.490E+00   
 EU-152     962.53        17.        -2.    -0.001   259.23  -8.292E-01   
 EU-154     996.09        14.         2.     0.001   234.35   1.177E+00   
 EU-154    1005.02        15.        -3.    -0.002   180.67  -9.476E-01   
 Co-56     1038.90        17.        -2.    -0.001   349.10  -6.710E-01   
 RH-106    1051.20         7.         5.     0.003    90.51   1.703E+01   
 EU-152    1112.63        17.        -2.    -0.001   308.89  -8.440E-01   
 ZN-65     1113.34        15.        -1.     0.000   624.26  -1.031E-01   
 Sc-46     1120.56        19.         6.     0.003   108.68   3.623E-01   
 Ta-182    1120.50        21.         5.     0.003   134.58   8.748E-01   
 CO-60     1172.94        21.        -3.    -0.002   219.26  -1.906E-01   
 Ta-182    1190.07        22.        -4.    -0.002   159.42  -1.704E+00   
 Ta-182    1221.26        21.         3.     0.002   198.44   8.145E-01   
 Co-56     1237.01        17.         4.     0.002   150.67   4.036E-01   
 NA-22     1274.63        14.        -3.    -0.001   208.48  -1.770E-01   
 EU-154    1274.64        14.        -3.    -0.001   208.47  -5.027E-01   
 CO-60     1332.09        14.        -2.    -0.001   287.06  -1.320E-01   
 AG-110M   1383.63         6.         4.     0.002    98.18   1.193E+00   
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 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.91         9.         4.     0.002   118.75   1.377E+00   
 Co-56     1769.42        11.        -3.    -0.002   173.48  -1.653E+00   
 y-88      1835.18         5.        -1.    -0.001   243.89  -1.273E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.7123E-01    4.7124E-01    2.255E+02%                4.02E+00
 NA-22  #A   -1.7699E-01   -1.7699E-01    2.085E+02%                1.34E+00
 K-40         1.4816E+02    1.4816E+02    7.018E+00%                9.37E+00
 Sc-46  #A    1.4547E-01    1.4547E-01    1.087E+02%                9.12E-01
 CR-51  #A    5.8147E-01    5.8148E-01    2.492E+02%                5.18E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.37E-01
 FE-59  #A    3.3683E-02    3.3683E-02    1.522E+03%                1.96E+00
 Co-56  #A    1.0403E-01    1.0403E-01    1.507E+02%                1.07E+00
 CO-57  #A   -5.9295E-03   -5.9295E-03    1.756E+03%                3.73E-01
 CO-58  #A   -9.9259E-02   -9.9259E-02    2.438E+02%                8.88E-01
 CO-60  #A   -1.3199E-01   -1.3199E-01    2.871E+02%                1.40E+00
 ZN-65  #A   -1.0306E-01   -1.0306E-01    6.243E+02%                2.41E+00
 NB-94  #A    1.1870E-03    1.1870E-03    1.693E+04%                7.71E-01
 ZR-95  #A   -4.2478E-02   -4.2478E-02    1.076E+03%                1.70E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.03E-01
 RU-103  A   -2.5699E-02   -2.5699E-02    8.728E+02%                8.19E-01
 RH-106 #A    1.7441E+00    1.7441E+00    9.051E+01%                9.51E+00
 AG-108M#A    1.1317E-02    1.1317E-02    3.933E+02%                5.07E-01
 AG-110M#A    2.2319E-01    2.2319E-01    9.818E+01%                1.39E+00
 SN-113 #A   -4.0382E-02   -4.0382E-02    5.586E+02%                8.32E-01
 SB-124 #A    1.3750E-01    1.3750E-01    1.349E+02%                6.61E-01
 SB-125 #A   -3.8847E-02   -3.8847E-02    1.495E+03%                2.14E+00
 I-131  #A    2.0330E-01    2.0330E-01    1.290E+02%                6.46E-01
 Gd-153 #A    9.0969E-02    9.0969E-02    4.144E+02%                1.32E+00
 Ga-68  #A   -2.1602E-01   -2.1705E-01    5.142E+03%                4.22E+01
 Tc-99m #A   -3.0094E-02   -3.0121E-02    4.324E+02%                4.57E-01
 BA-133 #A   -1.2304E-01   -1.2304E-01    2.122E+02%                9.27E-01
 CS-134 #A    0.0000E+00    0.0000E+00    5.774E+02%                2.11E+00
 CS-137 #A    1.5558E-01    1.5558E-01    1.558E+02%                8.69E-01
 CE-139 #A    1.9131E-02    1.9131E-02    7.861E+02%                5.31E-01
 Ba-140 #A    2.8467E-02    2.8467E-02    7.239E+02%                2.89E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.37E-01
 CE-141 #A    7.7490E-02    7.7491E-02    3.417E+02%                9.21E-01
 CE-144 #A   -1.5935E-01   -1.5935E-01    5.536E+02%                3.13E+00
 PM-144 #A   -6.7628E-03   -6.7628E-03    2.684E+03%                7.02E-01
 EU-152 #A    1.4656E-01    1.4656E-01    4.160E+02%                2.09E+00
 EU-154 #A    5.4561E-01    5.4561E-01    2.344E+02%                8.62E+00
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 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 EU-155 #A    1.4927E-01    1.4927E-01    3.386E+02%                1.77E+00
 HF-181 #A   -1.3517E-02   -1.3517E-02    5.280E+02%                8.22E-01
 Ta-182 #A    8.4848E-01    8.4848E-01    1.199E+02%                4.13E+00
 Hg-203 #A    2.5479E-01    2.5479E-01    4.665E+01%                3.64E-01
 TL-208       2.9551E+00    2.9551E+00    1.300E+01%                4.74E-01
 pm-146 #A   -1.6093E-02   -1.6093E-02    1.715E+02%                1.94E+00
 y-88   #A    1.9549E-01    1.9549E-01    1.430E+02%                1.00E+00
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                9.76E+03
 Cd-109 #A    7.0131E+00    7.0131E+00    5.947E+01%                1.37E+01
 PB-210 #A   -1.6073E+00   -1.6073E+00    5.025E+02%                2.06E+01
 PB-212       5.2285E+00    5.2285E+00    1.351E+01%                1.45E+00
 PB-214       6.5468E+00    6.5468E+00    1.064E+01%                8.75E-01
 BI-207 #A    1.0178E-01    1.0178E-01    1.921E+02%                7.05E-01
 BI-212 #A    5.0731E+00    5.0731E+00    7.054E+01%                1.19E+01
 BI-214 #     6.2731E+00    6.2731E+00    1.100E+01%                8.84E-01
 BI-210M#A   -1.7476E-02   -1.7476E-02    1.671E+03%                1.05E+00
 RA-224 #A   -9.3424E+00   -9.3424E+00    7.887E+01%                2.45E+01
 AC-228 #     4.5345E+00    4.5345E+00    2.083E+01%                2.78E+00
 TH-227 #A    1.7871E-01    1.7871E-01    2.961E+02%                5.30E+00
 TH-229 #A    3.5513E-01    3.5513E-01    8.741E+02%                1.10E+01
 TH-234 #A    3.7872E+00    3.7872E+00    7.356E+01%                1.87E+01
 PA-231 #A    4.9338E+00    4.9338E+00    6.273E+01%                1.68E+01
 PA-233 #A    3.4020E-01    3.4020E-01    6.273E+01%                1.57E+00
 PA-234 #A    3.8547E-01    3.8547E-01    9.797E+01%                2.29E+00
 PA-234M#A   -1.5824E+01   -1.5824E+01    1.109E+04%                1.42E+02
 U-235  #A    1.4890E+00    1.4890E+00    6.758E+01%                3.49E+00
 AM-241 #A   -1.3072E-01   -1.3072E-01    4.346E+02%                1.97E+00
 Np-237 #A   -1.0031E-01   -1.0031E-01    1.476E+03%                5.09E+00
 Ir-192 #C    9.9100E-01    9.9100E-01    1.446E+01%                7.41E-01
 Cs-136  A    6.8828E-02    6.8829E-02    3.074E+02%                7.94E-01
 Np-239 #A   -1.3498E-01   -1.3499E-01    3.762E+02%                1.77E+00
 Nd-147 #A   -3.6529E-01   -3.6530E-01    3.486E+02%                4.72E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     1.737E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.1 keV) 1.7369714E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140365 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-21-E 
             Detector: Ge 4 SN/181        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-21-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:52        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:52:56     Real Time: 1899   sec
        Analysis Time: 2/10/2014 12:25        Dead Time: 5.20   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 4_2014-02-08_0605.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -9.283E-02         3885.0     3.607E+00    3.607E+00    1.347E+01
NA-22      0.000E+00         1000.0     1.435E-01    1.435E-01    1.057E+00
K-40       1.159E+02           13.0     1.508E+01    1.621E+01    2.952E+01
Sc-46      0.000E+00         1000.0     2.578E-01    2.578E-01    7.757E-01
CR-51     -1.174E+00          282.2     3.314E+00    3.314E+00    1.188E+01
MN-54     -5.010E-01          104.3     5.223E-01    5.230E-01    1.826E+00
FE-59      2.389E-01          106.8     2.552E-01    2.555E-01    4.091E+00
Co-56      6.339E-02          943.0     5.977E-01    5.977E-01    1.971E+00
CO-57      2.182E-01           83.8     1.827E-01    1.831E-01    9.276E-01
CO-58      1.171E-01          321.0     3.760E-01    3.761E-01    1.453E+00
CO-60      0.000E+00         1000.0     1.491E-01    1.491E-01    1.099E+00
ZN-65      3.464E-01          361.7     1.253E+00    1.253E+00    4.696E+00
NB-94      1.237E-02          266.6     3.297E-02    3.297E-02    1.814E+00
ZR-95      1.092E+00           78.4     8.557E-01    8.576E-01    2.896E+00
NB-95      0.000E+00         1000.0     1.857E-01    1.858E-01    2.327E+00
RU-103     0.000E+00         1000.0     1.420E-01    1.420E-01    1.656E+00
RH-106    -1.035E-01         3982.0     4.121E+00    4.121E+00    1.567E+01
AG-108M    1.470E-01          145.0     2.132E-01    2.133E-01    1.421E+00
AG-110M   -1.250E-01          136.6     1.708E-01    1.710E-01    2.748E+00
SN-113     0.000E+00         1000.0     4.385E-01    4.385E-01    2.076E+00
SB-124     2.458E-01          151.5     3.725E-01    3.727E-01    1.388E+00
SB-125     1.164E+00           65.8     7.663E-01    7.686E-01    2.507E+00
I-131     -1.754E-01          231.0     4.052E-01    4.053E-01    1.457E+00
Gd-153    -5.862E-01          117.2     6.870E-01    6.879E-01    2.360E+00
Ga-68     -1.206E+00         1215.0     1.465E+01    1.465E+01    5.969E+01
Tc-99m    -8.358E-02          276.2     2.309E-01    2.309E-01    8.195E-01
BA-133     0.000E+00         1000.0     1.936E-01    1.936E-01    2.223E+00
CS-134    -3.948E-01          105.0     4.145E-01    4.150E-01    1.849E+00
CS-137    -2.338E-01          257.0     6.007E-01    6.009E-01    2.177E+00
CE-139     0.000E+00         1000.0     1.054E-01    1.054E-01    1.085E+00
Ba-140     1.235E+00           91.0     1.123E+00    1.125E+00    5.016E+00
La-140     0.000E+00          707.1     1.829E-01    1.829E-01    1.348E+00
CE-141     1.164E-01          346.3     4.030E-01    4.031E-01    1.442E+00
CE-144     0.000E+00         1000.0     1.744E+00    1.744E+00    7.654E+00
PM-144     1.591E-01          206.4     3.284E-01    3.285E-01    1.245E+00
EU-152     1.215E+00           80.7     9.810E-01    9.830E-01    3.782E+00
EU-154    -4.050E-02          261.8     1.060E-01    1.061E-01    1.500E+01
EU-155     1.469E+00           35.8     5.253E-01    5.314E-01    3.120E+00
HF-181     6.540E-02           77.7     5.084E-02    5.095E-02    1.809E+00
Ta-182    -1.681E+00          129.9     2.183E+00    2.185E+00    7.708E+00
Hg-203     2.024E-01          168.5     3.410E-01    3.412E-01    1.208E+00
TL-208     2.589E+00           22.5     5.820E-01    5.973E-01    9.595E-01
pm-146    -3.007E-01          138.0     4.151E-01    4.154E-01    5.056E+00
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y-88       0.000E+00          707.1     1.132E-01    1.133E-01    1.878E+00
Cd-113m   -8.009E+01         4792.0     3.838E+03    3.838E+03    1.436E+04
Cd-109     1.279E+01           40.3     5.153E+00    5.202E+00    1.589E+01
PB-210     2.009E+01           47.7     9.571E+00    9.643E+00    3.122E+01
PB-212     5.123E+00           17.4     8.894E-01    9.491E-01    2.116E+00
PB-214     7.495E+00           17.8     1.331E+00    1.386E+00    2.436E+00
BI-207    -2.694E-01          152.4     4.107E-01    4.110E-01    1.471E+00
BI-212     7.550E+00           81.5     6.152E+00    6.164E+00    2.092E+01
BI-214     5.972E+00           16.7     9.953E-01    1.043E+00    1.223E+00
BI-210M    2.961E-01          116.3     3.443E-01    3.447E-01    1.509E+00
RA-224     2.681E+00          466.3     1.250E+01    1.250E+01    4.325E+01
AC-228     8.620E+00           20.4     1.760E+00    1.814E+00    2.730E+00
TH-227    -1.994E-01          230.8     4.602E-01    4.604E-01    7.201E+00
TH-229    -1.007E-01         4786.0     4.821E+00    4.821E+00    1.771E+01
TH-234     8.348E+00           96.5     8.058E+00    8.070E+00    2.919E+01
PA-231    -1.727E-01         5439.0     9.392E+00    9.392E+00    3.495E+01
PA-233    -5.323E-01          130.9     6.970E-01    6.976E-01    2.469E+00
PA-234     2.733E-01          120.6     3.296E-01    3.299E-01    4.139E+00
PA-234M    8.508E-01         6991.0     5.948E+01    5.948E+01    2.334E+02
U-235      1.214E+00          166.5     2.022E+00    2.022E+00    6.767E+00
AM-241    -5.250E-01          172.0     9.028E-01    9.032E-01    3.131E+00
Np-237     3.850E+00           42.7     1.642E+00    1.656E+00    5.149E+00
Ir-192     4.430E-01           48.7     2.158E-01    2.174E-01    1.065E+00
Cs-136     8.098E-02          374.2     3.030E-01    3.031E-01    1.638E+00
Np-239     5.452E-01          164.9     8.992E-01    8.998E-01    3.132E+00
Nd-147    -1.725E-01         1201.0     2.072E+00    2.072E+00    8.177E+00
-----------------------------------------------------------------------------
Total      2.128E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-21-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140365.An1

 Acquisition information
        Start time:                 2/10/2014 11:52:56 AM
        Live time:               1800
        Real time:               1899
        Dead time:                  5.20 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:52:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-02-08_0605.PBC
                                                 2/8/2014 6:05:58 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   14 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2470

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.92       19.  23.90   0.91  1.208E-02    46.54   4.250    PBC<MDA PB210 
    63.21       11.  40.78   0.82  1.842E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    81.13        6. 155.81   0.83  2.258E-02    80.99  34.060    PBC<MDA BA133 
                                                80.99  34.060  4.009E-01 BA133 
    86.99       21.  40.29   0.84  2.353E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.591E+00 EU155 
                                                88.04   3.790  1.279E+01 Cd109 
    87.34       21.  42.65   0.84  2.335E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.642E+00 EU155 
                                                88.04   3.790  1.321E+01 Cd109 
    87.39       24.  35.75   0.84  2.336E-02    86.49  13.100  4.407E+00 Np237 
                                                86.54  30.700  1.880E+00 EU155 
                                                88.04   3.790  1.512E+01 Cd109 
    92.78       -1.  66.86   0.84  2.397E-02    92.59   5.584    PBC<MDA TH234 
                                                92.59   5.584    PBC<MDA TH234 
    99.37        3. 211.80   0.85  2.440E-02    99.50  15.000    PBC<MDA Np239 
   104.26        4. 256.95   0.85  2.453E-02   103.70  24.000    PBC<MDA Np239 
   105.71        8. 104.35   0.85  2.456E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  8.159E-01 Np239 
   105.75        5. 164.93   0.86  2.457E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  5.452E-01 Np239 
   121.73        6. 147.89   0.87  2.426E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.602E-01 CO57  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   133.26        5. 140.94   0.88  2.360E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.111E+00 CE144 
                                               133.02  43.300  2.842E-01 HF181 
   136.16        9.  83.75   0.88  2.334E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.955E+00 CO57  
                                               136.30   5.850  3.567E+00 HF181 
   136.16        9.  83.74   0.88  2.335E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.955E+00 CO57  
   143.80        5. 188.88   0.89  2.273E-02   143.79  10.960    PBC<MDA U235  
   145.55        2. 346.30   0.89  2.259E-02   145.44  48.200    PBC<MDA CE141 
   162.64        9.  90.96   0.91  2.091E-02   162.66   6.220    PBC<MDA Ba140 
   205.43        3. 274.36   0.95  1.763E-02   205.33   5.010    PBC<MDA U235  
   238.58       69.  15.79   1.12  1.564E-02   238.63  43.300  5.123E+00 PB212 
   240.68        3. 466.33   0.98  1.552E-02   240.99   4.100    PBC<MDA RA224 
   241.22       18.  51.58   0.98  1.547E-02   242.00   7.430    PBC<MDA PB214 
   258.21        1. 362.77   0.99  1.478E-02   256.24   7.000    PBC<MDA TH227 
   265.61        5. 116.26   1.00  1.435E-02   265.83  50.000    PBC<MDA BI210M
   278.44        3. 210.88   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  1.658E-01 Hg203 
   278.65        4. 168.52   1.01  1.379E-02   277.28   6.310  2.598E+00 TL208 
                                               279.20  81.460  2.024E-01 Hg203 
   295.42       15.  51.10   1.03  1.319E-02   295.09  19.300    PBC<MDA PB214 
                                               295.95  30.160  2.144E+00 Ir192 
   295.44       15.  48.71   1.03  1.316E-02   295.09  19.300  3.379E+00 PB214 
                                               295.95  30.160  2.167E+00 Ir192 
   304.00        3. 162.22   1.04  1.285E-02   302.65   2.880    PBC<MDA PA231 
                                               304.85   4.290  3.526E+00 Ba140 
   304.94        1. 577.88   1.04  1.285E-02   304.90  28.000    PBC<MDA BI210M
   338.68       20.  37.92   0.66  1.181E-02   338.32  12.010  7.967E+00 AC228 
   343.60        5. 120.42   1.07  1.164E-02   344.29  26.500    PBC<MDA EU152 
   351.53       58.  17.75   1.35  1.143E-02   351.93  37.600  7.495E+00 PB214 
   427.67        6.  65.82   1.15  9.743E-03   427.88  29.600    PBC<MDA SB125 
   468.02        2. 242.56   1.18  9.048E-03   468.06  51.750    PBC<MDA Ir192 
   537.31        1. 899.87   1.24  8.071E-03   537.26  24.390    PBC<MDA Ba140 
   563.42        1. 472.16   1.26  7.760E-03   563.24   8.350    PBC<MDA CS134 
   583.09       29.  22.48   0.30  7.539E-03   583.02  84.500  2.514E+00 TL208 
   602.01        1. 481.92   1.30  7.333E-03   602.73  98.260    PBC<MDA SB124 
   608.90       36.  16.67   1.08  7.266E-03   609.31  46.090  5.972E+00 BI214 
                                               610.30   5.750  4.793E+01 RU103 
   613.32        4. 145.02   1.31  7.217E-03   610.30   5.750  4.958E+00 RU103 
                                               614.28  89.850  3.190E-01 AG108M
   695.68        2. 206.45   1.38  6.494E-03   696.54  99.000    PBC<MDA PM144 
   726.34        6.  81.48   1.40  6.262E-03   727.17   7.550    PBC<MDA BI212 
   734.90        2. 229.33   1.41  6.201E-03   735.72  22.500    PBC<MDA pm146 
   757.33        6.  78.36   1.43  6.055E-03   756.73  54.460    PBC<MDA ZR95  
   785.73        2. 212.26   1.45  5.867E-03   785.42   1.280    PBC<MDA BI212 
   810.49        1. 321.02   1.47  5.711E-03   810.78  99.460    PBC<MDA CO58  
   860.78        4.  93.18   1.52  5.429E-03   860.56  12.420    PBC<MDA TL208 
   871.41        1. 313.99   1.52  5.373E-03   871.10  99.890    PBC<MDA NB94  
   883.23        2. 269.93   1.53  5.310E-03   883.24   9.600    PBC<MDA PA234 
   910.53       24.  20.41   0.52  5.172E-03   911.07  29.000  8.890E+00 AC228 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   937.62        2. 221.13   1.58  5.047E-03   937.49  34.360    PBC<MDA AG110M
   944.92        1. 396.48   1.59  5.008E-03   946.02  13.400    PBC<MDA PA234 
   964.14        4. 149.23   1.60  4.927E-03   964.11  14.605    PBC<MDA EU152 
   968.39        6.  86.15   1.60  4.906E-03   968.97  17.460    PBC<MDA AC228 
  1005.33        1. 374.13   1.63  4.756E-03  1004.77  18.010    PBC<MDA EU154 
  1037.30        1. 942.97   1.66  4.626E-03  1037.84  14.130    PBC<MDA Co56  
  1048.28        1. 374.20   1.67  4.587E-03  1048.07  80.000    PBC<MDA Cs136 
  1115.62        1. 361.66   1.72  4.347E-03  1115.55  50.600    PBC<MDA ZN65  
                                              1120.29  15.100  1.165E+00 BI214 
  1116.31        2. 245.67   1.73  4.331E-03  1115.55  50.600    PBC<MDA ZN65  
                                              1120.29  15.100  1.338E+00 BI214 
  1292.29        2. 106.83   1.86  3.830E-03  1291.60  43.200    PBC<MDA FE59  
  1408.15        2. 141.67   1.95  3.553E-03  1408.00  21.005    PBC<MDA EU152 
  1460.32       77.  12.50   1.99  3.441E-03  1460.83  10.670  1.159E+02 K40   
  1691.52        2. 151.53   2.16  3.027E-03  1690.98  47.790    PBC<MDA SB124 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.22    46.92        31.        19.     0.010    23.90   0.914s
 TH-227    199.38    49.96        32.        -3.    -0.002   295.11   0.803s
 AM-241    240.32    60.21        47.        -6.    -0.003   171.96   0.812s
 TH-234    252.31    63.21        54.        11.     0.006    40.78   0.816s
 BA-133    323.98    81.13        35.         6.     0.003   155.81   0.832s
 Np-237    348.80    87.34        30.        21.     0.012    42.65   0.837s
 EU-155    348.98    87.39        26.        24.     0.013    35.75   0.837s
 Cd-109    347.38    86.99        24.        21.     0.011    40.29   0.839s
 Nd-147    373.67    93.56        57.        -1.    -0.001   898.75   0.841s
 AC-228    375.92    94.12        76.        -6.    -0.003   202.52   0.843s
 Gd-153    387.74    97.08        37.        -8.    -0.004   117.19   0.847s
 Np-239    396.87    99.37        22.         3.     0.002   211.80   0.849 
 Gd-153    413.32   103.48        46.        -7.    -0.004   147.63   0.853s
 Np-239    416.45   104.26        40.         4.     0.002   256.95   0.853s
 EU-155    422.25   105.71        32.         8.     0.005   104.35   0.854s
 Np-239    422.39   105.75        38.         5.     0.003   164.93   0.855s
 EU-152    486.27   121.73        36.         6.     0.003   147.89   0.870s
 EU-154    492.67   123.33        50.        -7.    -0.004   147.29   0.871s
 PA-234    521.47   130.53        39.        -8.    -0.004   120.60   0.878s
 HF-181    532.37   133.26        25.         5.     0.003   140.94   0.880s
 HF-181    543.97   136.16        23.         9.     0.005    83.74   0.883s
 CO-57     543.97   136.16        23.         9.     0.005    83.75   0.883s
 Tc-99m    561.21   140.47        33.        -3.    -0.002   276.23   0.887s
 U-235     574.51   143.80        35.         5.     0.003   188.88   0.890s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-141    581.52   145.55        30.         2.     0.001   346.30   0.891s
 Ba-140    649.87   162.64        30.         9.     0.005    90.96   0.907s
 U-235     820.94   205.43        24.         3.     0.001   274.36   0.946s
 TH-227    937.74   234.64        23.        -2.    -0.001   285.33   0.974s
 PB-212    953.49   238.58        25.        62.     0.035    15.79   1.117 
 RA-224    961.87   240.68       101.         3.     0.002   466.33   0.979s
 PB-214    964.03   241.22        35.        18.     0.010    51.58   0.979s
 TH-227   1031.96   258.21        10.         1.     0.001   362.77   0.992s
 BI-210M  1061.56   265.61        13.         5.     0.003   116.26   1.001s
 TL-208   1112.85   278.44        23.         3.     0.002   210.88   1.011s
 Hg-203   1113.72   278.65        22.         4.     0.002   168.52   1.013s
 I-131    1142.01   285.73        24.        -5.    -0.003   152.55   1.018s
 PB-214   1180.77   295.42        23.        15.     0.009    51.10   1.027s
 Ir-192   1180.83   295.44        21.        15.     0.009    48.71   1.028s
 PB-212   1195.24   299.04        23.        -3.    -0.001   261.63   1.032s
 PA-231   1195.27   299.05        23.        -3.    -0.002   258.31   1.032s
 Ba-140   1215.08   304.00        14.         3.     0.002   162.22   1.036s
 BI-210M  1218.84   304.94        19.         1.     0.001   577.88   1.036s
 PA-233   1251.61   313.14        14.        -4.    -0.002   130.93   1.043s
 Ir-192   1264.34   316.32        15.        -1.     0.000   833.79   1.047s
 CR-51    1283.23   321.05        26.        -3.    -0.001   282.24   1.050s
 AC-228   1353.74   338.68        11.        20.     0.011    37.92   0.656s
 Cs-136   1363.70   341.17        25.        -3.    -0.002   246.66   1.068s
 EU-152   1373.44   343.60        15.         5.     0.003   120.42   1.071s
 PB-214   1405.12   351.53        12.        58.     0.032    17.75   1.349s
 I-131    1457.43   364.61        20.        -3.    -0.002   230.98   1.089s
 SB-125   1709.60   427.67         5.         6.     0.003    65.82   1.146 
 pm-146   1814.01   453.77        14.        -2.    -0.001   329.87   1.168s
 SB-125   1850.70   462.95        15.        -2.    -0.001   239.30   1.177s
 Ir-192   1870.99   468.02        11.         2.     0.001   242.56   1.181s
 HF-181   1925.97   481.77        19.        -4.    -0.002   165.87   1.193s
 RH-106   2046.11   511.81        30.        -4.    -0.002   222.98   1.219s
 Ba-140   2148.12   537.31        10.         1.     0.000   899.87   1.241s
 CS-134   2252.52   563.42        13.         1.     0.001   472.16   1.264s
 CS-134   2273.90   568.76        14.        -3.    -0.002   168.77   1.269s
 PA-234   2274.07   568.80        12.        -3.    -0.002   188.06   1.269s
 BI-207   2273.83   568.74        14.        -4.    -0.002   152.45   1.269s
 TL-208   2331.22   583.09         3.        29.     0.016    22.48   0.304s
 SB-124   2406.88   602.01        11.         1.     0.001   481.92   1.298s
 CS-134   2426.74   606.97        20.        -7.    -0.004   105.01   1.300s
 BI-214   2434.44   608.90         0.        36.     0.020    16.67   1.083 
 AG-108M  2452.11   613.32        13.         4.     0.002   145.02   1.308s
 PM-144   2470.72   617.97        19.        -2.    -0.001   325.11   1.311s
 SB-125   2537.15   634.58        11.        -1.    -0.001   364.85   1.326s
 I-131    2544.96   636.53        11.        -1.     0.000   820.57   1.327s
 CS-137   2650.55   662.93        18.        -2.    -0.001   256.99   1.348s
 PM-144   2781.58   695.68         6.         2.     0.001   206.45   1.378s
 NB-94    2810.01   702.79        15.        -1.    -0.001   430.92   1.383s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2891.17   723.08        18.        -4.    -0.002   156.55   1.400s
 AG-108M  2891.24   723.10        20.        -4.    -0.002   147.83   1.401s
 EU-154   2891.39   723.13        20.        -4.    -0.002   148.11   1.401s
 ZR-95    2895.69   724.21        17.        -2.    -0.001   367.40   1.402s
 BI-212   2904.23   726.34        10.         6.     0.004    81.48   1.404s
 pm-146   2938.46   734.90         6.         2.     0.001   229.33   1.411s
 pm-146   2984.29   746.36        12.        -3.    -0.002   153.70   1.421s
 ZR-95    3028.17   757.33        10.         6.     0.004    78.36   1.429s
 AG-110M  3047.63   762.19         9.        -2.    -0.001   212.09   1.435s
 EU-152   3110.94   778.02         7.        -2.    -0.001   185.96   1.448s
 BI-212   3141.78   785.73        11.         2.     0.001   212.26   1.453s
 CS-134   3182.90   796.01         9.        -2.    -0.001   282.11   1.462s
 CO-58    3240.85   810.49         7.         1.     0.001   321.02   1.474s
 La-140   3268.65   817.44        14.        -5.    -0.003   124.94   1.478s
 MN-54    3325.54   831.66        11.        -5.    -0.003   104.27   1.494s
 TL-208   3442.03   860.78         5.         4.     0.002    93.18   1.516s
 NB-94    3484.58   871.41         8.         1.     0.001   313.99   1.524s
 EU-154   3492.35   873.36        10.        -1.    -0.001   366.36   1.526s
 PA-234   3519.12   880.05        13.        -1.     0.000   992.46   1.532s
 PA-234   3531.86   883.23         9.         2.     0.001   269.93   1.534s
 AG-110M  3538.86   884.98        12.        -3.    -0.002   160.58   1.536s
 AC-228   3641.08   910.53         0.        24.     0.013    20.41   0.521s
 AG-110M  3749.48   937.62         8.         2.     0.001   221.13   1.579s
 PA-234   3778.69   944.92         8.         1.     0.001   396.48   1.586s
 EU-152   3855.59   964.14        17.         4.     0.002   149.23   1.601s
 AC-228   3872.58   968.39        12.         6.     0.004    86.15   1.605s
 EU-154   4020.40  1005.33         7.         1.     0.001   374.13   1.634s
 Co-56    4148.32  1037.30        12.         1.     0.000   942.97   1.661s
 Cs-136   4192.23  1048.28         9.         1.     0.001   374.20   1.669s
 FE-59    4397.50  1099.57        11.        -1.     0.000   750.32   1.710s
 ZN-65    4461.73  1115.62        12.         1.     0.001   361.66   1.723s
 BI-214   4464.49  1116.31         7.         2.     0.001   245.67   1.727s
 Sc-46    4484.59  1121.33        14.        -3.    -0.002   163.47   1.727s
 Ta-182   4489.37  1122.53        15.        -5.    -0.003   129.91   1.728s
 FE-59    5168.76  1292.29         2.         2.     0.001   106.83   1.861s
 EU-152   5632.50  1408.15         4.         2.     0.001   141.67   1.950s
 K-40     5841.36  1460.32        13.        77.     0.043    12.50   1.991s
 SB-124   6766.93  1691.52         2.         2.     0.001   151.53   2.161s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -9.2830E-02                                      5.31E+01             
                           477.60-9.283E-02 %(  1.347E+01 3.89E+03 1.05E+01 G  
 
K-40     N   1.1586E+02                                      4.66E+11             
                          1460.83 1.159E+02  (P 2.952E+01 1.25E+01 1.07E+01 G  
 
CR-51    F  -1.1740E+00                                      2.77E+01             
                           320.08-1.174E+00 ?(  1.188E+01 2.82E+02 9.94E+00 G  
 
MN-54    C  -5.0096E-01                                      3.12E+02             
                           834.85-5.010E-01 ?(  1.826E+00 1.04E+02 1.00E+02 G  
 
FE-59    F   2.3892E-01                                      4.45E+01             
                          1099.25-1.430E-01 ?(  4.091E+00 7.50E+02 5.65E+01 G  
                          1291.60 7.384E-01 ?(  2.926E+00 1.07E+02 4.32E+01 G  
 
Co-56    C   6.3388E-02                                      7.73E+01             
                           846.77 9.926E-03 %(  1.971E+00 5.20E+03 9.99E+01 G  
                          1238.28 5.518E-02 %   3.726E+00 1.74E+03 6.61E+01 G  
                          1037.84 4.415E-01 ?(  1.587E+01 9.43E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   9.103E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   2.1816E-01                                      2.72E+02             
                           122.06 1.441E-03 %(  9.276E-01 1.80E+04 8.56E+01 G  
                           136.47 1.955E+00  (  5.542E+00 8.37E+01 1.07E+01 G  
 
CO-58    C   1.1714E-01                                      7.09E+01             
                           810.78 1.171E-01 ?(  1.453E+00 3.21E+02 9.95E+01 G  
 
ZN-65    F   3.4643E-01                                      2.44E+02             
                          1115.55 3.464E-01 ?(  4.696E+00 3.62E+02 5.06E+01 G  
 
NB-94    I   1.2366E-02                                      7.41E+06             
                           702.63-1.133E-01 ?(  1.814E+00 4.31E+02 9.79E+01 G  
                           871.10 1.356E-01 ?(  1.628E+00 3.14E+02 9.99E+01 G  
 
ZR-95    I   1.0921E+00                                      6.40E+01             
                           756.73 1.092E+00 ?(  2.896E+00 7.84E+01 5.45E+01 G  
                           724.20-3.254E-01 -   4.391E+00 3.67E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -1.0347E-01                                      3.74E+02             
                           621.92-1.035E-01 %(  1.567E+01 3.98E+03 9.93E+00 G  
                          1050.36 0.000E+00 +   1.375E+02 1.00E+03 1.56E+00 G  
                           511.86-1.174E+00 +   9.271E+00 2.23E+02 2.00E+01 GA 
 
AG-108M  C   1.4701E-01                                      1.53E+05             
                           433.94-2.378E-02 %(  1.421E+00 1.60E+03 9.05E+01 G  
                           722.94-4.357E-01 +   2.274E+00 1.48E+02 9.08E+01 G  
                           614.28 3.190E-01 ?(  1.656E+00 1.45E+02 8.98E+01 G  
 
AG-110M  F  -1.2503E-01                                      2.50E+02             
                           884.68-4.743E-01 ?(  2.748E+00 1.61E+02 7.27E+01 G  
                           657.76 0.000E+00 &   1.239E+00 1.00E+03 9.46E+01 G  
                           937.49 6.138E-01 ?(  5.095E+00 2.21E+02 3.44E+01 G  
                          1384.30 0.000E+00 +   4.675E+00 1.00E+03 2.43E+01 G  
                           763.94-8.974E-01 +   7.065E+00 2.12E+02 2.23E+01 G  
 
SB-124   F   2.4580E-01                                      6.02E+01             
                           602.73 7.594E-02 ?(  1.388E+00 4.82E+02 9.83E+01 G  
                          1690.98 5.951E-01 ?(  3.560E+00 1.52E+02 4.78E+01 G  
                           722.79-3.325E+00 +   1.848E+01 1.57E+02 1.08E+01 G  
 
SB-125   I   1.1642E+00                                      1.01E+03             
                           427.88 1.164E+00 ?(  2.507E+00 6.58E+01 2.96E+01 G  
                           600.50 0.000E+00 -   5.944E+00 1.00E+03 1.79E+01 G  
                           635.89-9.103E-01 -   1.252E+01 3.65E+02 1.13E+01 G  
                           463.37-1.380E+00 -   1.205E+01 2.39E+02 1.05E+01 G  
 
I-131    I  -1.7541E-01                                      8.02E+00             
                           364.48-1.754E-01 ?(  1.457E+00 2.31E+02 8.17E+01 G  
                           284.30-3.168E+00 +   1.699E+01 1.53E+02 6.14E+00 G  
                           636.97-6.513E-01 &   2.039E+01 8.21E+02 7.17E+00 G  
 
Gd-153   F  -5.8622E-01                                      2.42E+02             
                            97.50-5.862E-01 ?(  2.360E+00 1.17E+02 3.00E+01 G  
                           103.20-7.020E-01 +   3.579E+00 1.48E+02 2.18E+01 G  
 
Ga-68    C  -1.2057E+00                                      4.71E-02             
                          1077.40-1.206E+00 %(  5.969E+01 1.21E+03 3.30E+00 G  
 
Tc-99m   I  -8.3577E-02                                      2.51E-01             
                           140.51-8.358E-02 &(  8.195E-01 2.76E+02 8.93E+01 G  
 
CS-134   I  -3.9475E-01                                      7.54E+02             
                           604.71-5.101E-01 &(  1.849E+00 1.05E+02 9.76E+01 G  
                           795.87-1.716E-01 +   1.832E+00 2.82E+02 8.55E+01 G  
                           569.32-1.565E+00 +   9.502E+00 1.69E+02 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:25:01 PMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140365.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           801.95 0.000E+00 +   1.713E+01 1.00E+03 8.69E+00 G  
                           563.24 9.537E-01 ?(  1.686E+01 4.72E+02 8.35E+00 G  
 
CS-137   I  -2.3376E-01                                      1.10E+04             
                           661.66-2.338E-01 ?(  2.177E+00 2.57E+02 8.52E+01 G  
 
Ba-140   I   1.2347E+00                                      1.28E+01             
                           537.26 1.451E-01 ?(  5.016E+00 9.00E+02 2.44E+01 G  
                           162.66 3.927E+00 &(  1.213E+01 9.10E+01 6.22E+00 G  
                           304.85 3.526E+00 ?(  2.053E+01 1.62E+02 4.29E+00 G  
 
CE-141   I   1.1638E-01                                      3.25E+01             
                           145.44 1.164E-01 ?(  1.442E+00 3.46E+02 4.82E+01 G  
 
PM-144   C   1.5907E-01                                      3.63E+02             
                           696.54 1.591E-01 ?(  1.245E+00 2.06E+02 9.90E+01 G  
                           618.06-1.503E-01 +   1.781E+00 3.25E+02 9.91E+01 G  
                           476.81 4.792E-03 %   3.594E+00 2.02E+04 4.20E+01 G  
 
EU-152   F   1.2153E+00                                      4.94E+03             
                           344.29 8.946E-01  (  3.782E+00 1.20E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.717E+01 1.00E+03 1.36E+01 G  
                           121.78 4.796E-01 ?(  2.463E+00 1.48E+02 2.86E+01 G  
                           778.92-1.563E+00 +   1.088E+01 1.86E+02 1.29E+01 G  
                           964.11 3.237E+00 ?(  1.713E+01 1.49E+02 1.46E+01 G  
                           244.69 1.319E-01 %   1.379E+01 2.88E+03 7.58E+00 G  
                          1408.00 1.673E+00 &   8.909E+00 1.42E+02 2.10E+01 GA 
 
EU-154   I  -4.0499E-02                                      3.14E+03             
                           873.23-1.085E+00 ?(  1.500E+01 3.66E+02 1.23E+01 G  
                           123.10-3.953E-01 +   2.007E+00 1.47E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   3.003E+00 1.00E+03 3.52E+01 G  
                           723.36-1.946E+00 +   1.018E+01 1.48E+02 2.02E+01 G  
                          1004.77 6.710E-01 ?(  9.739E+00 3.74E+02 1.80E+01 G  
                           996.33 0.000E+00 +   2.587E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   1.4691E+00                                      1.81E+03             
                           105.31 8.738E-01 @(  3.120E+00 1.04E+02 2.12E+01 G  
                            86.54 1.880E+00 &(  2.033E+00 3.58E+01 3.07E+01 G  
 
HF-181   F   6.5401E-02                                      4.24E+01             
                           482.00-3.068E-01 ?(  1.809E+00 1.66E+02 8.05E+01 G  
                           133.02 2.842E-01 &(  1.402E+00 1.41E+02 4.33E+01 G  
                           345.83 1.795E-01 %   7.583E+00 1.14E+03 1.51E+01 G  
                           136.30 3.568E+00  (  1.011E+01 8.37E+01 5.85E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -1.6806E+00                                      1.14E+02             
                          1121.30-1.681E+00 ?(  7.708E+00 1.30E+02 3.49E+01 G  
                          1221.41 1.106E-01 %   1.065E+01 2.55E+03 2.70E+01 G  
                          1189.05-1.160E-02 %   1.354E+01 2.95E+04 1.62E+01 G  
 
Hg-203   F   2.0237E-01                                      4.66E+01             
                           279.20 2.024E-01 &(  1.208E+00 1.69E+02 8.15E+01 G  
 
TL-208   N   2.5886E+00                                      6.98E+02             
                           583.02 2.514E+00  (  9.595E-01 2.25E+01 8.45E+01 G  
                           277.28 2.128E+00 ?(  1.600E+01 2.11E+02 6.31E+00 G  
                           860.56 3.327E+00 ?(  1.087E+01 9.32E+01 1.24E+01 G  
 
pm-146   C  -3.0070E-01                                      2.02E+03             
                           747.16-9.139E-01 ?(  5.056E+00 1.54E+02 3.40E+01 G  
                           735.72 6.259E-01 ?(  5.514E+00 2.29E+02 2.25E+01 G  
                           453.88-1.519E-01 +   1.854E+00 3.30E+02 6.50E+01 G  
 
Cd-113m     -8.0091E+01                                      5.33E+03             
                           263.70-8.009E+01 %(  1.436E+04 4.79E+03 6.00E-03   K
 
Cd-109   F   1.2790E+01                                      4.53E+02             
                            88.04 1.279E+01 ?(  1.589E+01 4.03E+01 3.79E+00 G  
 
PB-210   N   2.0086E+01                                      8.14E+03             
                            46.54 2.009E+01 *(P 3.122E+01 2.39E+01 4.25E+00 G  
 
PB-212   N   5.1233E+00                                      6.98E+02             
                           238.63 5.123E+00  (P 2.116E+00 1.58E+01 4.33E+01 G  
                           300.03-3.497E+00 &   3.285E+01 2.62E+02 3.28E+00 GA 
 
PB-214   N   7.4954E+00                                      5.84E+05             
                           351.93 7.495E+00  (  2.436E+00 1.78E+01 3.76E+01 G  
                           295.09 3.342E+00 &   5.465E+00 5.11E+01 1.93E+01 G  
                           242.00 8.778E+00 &   1.460E+01 5.16E+01 7.43E+00 GA 
 
BI-207   C  -2.6942E-01                                      1.18E+04             
                           569.70-2.694E-01 ?(  1.471E+00 1.52E+02 9.77E+01 G  
                          1063.66-7.600E-03 %   2.991E+00 1.02E+04 7.45E+01 G  
 
BI-212   N   7.5504E+00                                      6.98E+02             
                           727.17 7.550E+00 ?(  2.092E+01 8.15E+01 7.55E+00 G  
                           785.42 1.734E+01 ?   1.355E+02 2.12E+02 1.28E+00 GA 
 
BI-214   N   5.9719E+00                                      5.84E+05             
                           609.31 5.972E+00  (  1.223E+00 1.67E+01 4.61E+01 G  
                          1120.29 1.338E+00 -   1.255E+01 2.46E+02 1.51E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1764.49 1.712E-01 %   1.438E+01 1.97E+03 1.54E+01 G  
 
BI-210M  T   2.9612E-01                                      1.10E+09             
                           265.83 3.690E-01 ?(  1.509E+00 1.16E+02 5.00E+01 G  
                           304.90 1.659E-01 ?(  3.533E+00 5.78E+02 2.80E+01 G  
 
RA-224   N   2.6806E+00                                      6.98E+02             
                           240.99 2.681E+00  (  4.325E+01 4.66E+02 4.10E+00 G  
 
AC-228   N   8.6198E+00                                      2.10E+03             
                           911.07 8.890E+00  (  2.730E+00 2.04E+01 2.90E+01 G  
                           968.97 4.149E+00 -   1.222E+01 8.61E+01 1.75E+01 G  
                           338.32 7.967E+00  (  7.025E+00 3.79E+01 1.20E+01 G  
                            93.35-2.574E+00 &   1.796E+01 2.03E+02 5.56E+00 XA 
 
TH-227   N  -1.9944E-01                                      7.95E+03             
                           235.97-7.012E-01 ?(  7.201E+00 2.85E+02 1.23E+01 G  
                            50.14-1.406E+00 +   1.476E+01 2.95E+02 8.00E+00 G  
                           256.24 6.823E-01 ?(  9.364E+00 3.63E+02 7.00E+00 G  
 
TH-229   N  -1.0073E-01                                      2.68E+06             
                           193.51-1.007E-01 %(  1.771E+01 4.79E+03 4.40E+00 G  
                           210.85-1.558E-01 %   2.336E+01 3.99E+03 2.99E+00 G  
 
TH-234   N   8.3482E+00                                      1.63E+12             
                            63.29 8.348E+00  (P 2.919E+01 4.08E+01 3.81E+00 G  
                            92.59-3.446E-01 % P 1.874E+01 6.69E+01 5.58E+00 G  
 
PA-231   N  -1.7266E-01                                      1.20E+07             
                           302.65-1.727E-01 %(  3.495E+01 5.44E+03 2.88E+00 G  
                           300.07-4.729E+00 &   4.383E+01 2.58E+02 2.46E+00 G  
 
PA-233   C  -5.3233E-01                                      7.82E+08             
                           312.01-5.323E-01 ?(  2.469E+00 1.31E+02 3.60E+01 G  
                           300.18-2.278E-01 &   1.598E+01 1.89E+03 6.20E+00 G  
 
PA-234   N   2.7332E-01                                      1.63E+12             
                           131.29-9.986E-01 ?(  4.139E+00 1.21E+02 1.80E+01 G  
                           946.02 8.820E-01 ?(  1.342E+01 3.96E+02 1.34E+01 G  
                           569.47-2.464E+00 +   1.686E+01 1.88E+02 8.20E+00 G  
                           883.24 1.809E+00 ?(  1.836E+01 2.70E+02 9.60E+00 G  
                           880.53-9.059E-01 +   3.405E+01 9.92E+02 6.00E+00 GA 
 
PA-234M  N   8.5081E-01                                      1.63E+12             
                          1001.00 8.508E-01 &(  2.334E+02 6.99E+03 8.37E-01 G  
                           766.41 0.000E+00 -   6.498E+02 1.00E+03 2.94E-01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.2138E+00                                      2.57E+11             
                           143.79 1.022E+00  (  6.767E+00 1.89E+02 1.10E+01 G  
                           205.33 1.633E+00 ?(  1.609E+01 2.74E+02 5.01E+00 G  
                           163.38 2.881E-01 %   1.522E+01 1.46E+03 5.08E+00 G  
 
AM-241   T  -5.2499E-01                                      1.58E+05             
                            59.54-5.250E-01 ?(  3.131E+00 1.72E+02 3.59E+01 G  
 
Np-237   F   3.8502E+00                                      2.14E+06             
                            86.49 3.850E+00 ?(  5.149E+00 4.27E+01 1.31E+01 G  
 
Ir-192   F   4.4304E-01                                      7.40E+01             
                           316.49-3.408E-02 ?(  1.065E+00 8.34E+02 8.70E+01 G  
                           468.06 2.407E-01 ?(  2.163E+00 2.43E+02 5.18E+01 G  
                           308.44 5.641E-02 %   2.987E+00 1.41E+03 3.18E+01 G  
                           295.95 2.167E+00 ?(  3.347E+00 4.87E+01 3.02E+01 G  
 
Cs-136   F   8.0984E-02                                      1.30E+01             
                           818.50 4.377E-03 %(  1.638E+00 9.52E+03 1.00E+02 G  
                          1048.07 1.767E-01 ?(  2.522E+00 3.74E+02 8.00E+01 G  
                           340.57-2.951E-01 +   2.603E+00 2.47E+02 4.69E+01 G  
 
Np-239   T   5.4520E-01                                      2.36E+00             
                           103.70 3.361E-01 ?   3.040E+00 2.57E+02 2.40E+01 X  
                           106.13 5.452E-01 ?(  3.132E+00 1.65E+02 2.27E+01 G  
                            99.50 4.942E-01 &   3.740E+00 2.12E+02 1.50E+01 X  
 
Nd-147      -1.7247E-01                                      1.11E+01             
                           531.00-1.725E-01 %(  8.177E+00 1.20E+03 1.30E+01 G  
                            91.10-9.825E-02 +   3.118E+00 8.99E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.96        32.        -3.    -0.002   295.11  -1.406E+00   
 AM-241      60.21        47.        -6.    -0.003   171.96  -5.250E-01   
 TH-234      63.21        54.        11.     0.006    40.78   8.348E+00  P
 BA-133      81.13        35.         6.     0.003   155.81   4.009E-01   
 Np-237      87.34        30.        21.     0.012    42.65   3.850E+00   
 EU-155      87.39        26.        24.     0.013    35.75   1.880E+00   
 Cd-109      86.99        24.        21.     0.011    40.29   1.279E+01   
 Nd-147      93.56        57.        -1.    -0.001   898.75  -9.825E-02   
 Gd-153      97.08        37.        -8.    -0.004   117.19  -5.862E-01   
 Np-239      99.37        22.         3.     0.002   211.80   4.942E-01   
 Gd-153     103.48        46.        -7.    -0.004   147.63  -7.020E-01   
 Np-239     104.26        40.         4.     0.002   256.95   3.361E-01   
 EU-155     105.71        32.         8.     0.005   104.35   8.738E-01   
 Np-239     105.75        38.         5.     0.003   164.93   5.452E-01   
 EU-152     121.73        36.         6.     0.003   147.89   4.796E-01   
 EU-154     123.33        50.        -7.    -0.004   147.29  -3.953E-01   
 PA-234     130.53        39.        -8.    -0.004   120.60  -9.986E-01   
 HF-181     133.26        25.         5.     0.003   140.94   2.842E-01   
 HF-181     136.16        23.         9.     0.005    83.74   3.568E+00   
 CO-57      136.16        23.         9.     0.005    83.75   1.955E+00   
 Tc-99m     140.47        33.        -3.    -0.002   276.23  -8.358E-02   
 U-235      143.80        35.         5.     0.003   188.88   1.022E+00   
 CE-141     145.55        30.         2.     0.001   346.30   1.164E-01   
 Ba-140     162.64        30.         9.     0.005    90.96   3.927E+00   
 U-235      205.43        24.         3.     0.001   274.36   1.633E+00   
 TH-227     234.64        23.        -2.    -0.001   285.33  -7.012E-01   
 RA-224     240.68       101.         3.     0.002   466.33   2.681E+00   
 TH-227     258.21        10.         1.     0.001   362.77   6.823E-01   
 BI-210M    265.61        13.         5.     0.003   116.26   3.690E-01   
 Hg-203     278.65        22.         4.     0.002   168.52   2.024E-01   
 I-131      285.73        24.        -5.    -0.003   152.55  -3.168E+00   
 Ir-192     295.44        21.        15.     0.009    48.71   2.167E+00   
 PA-231     299.05        23.        -3.    -0.002   258.31  -4.729E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     304.00        14.         3.     0.002   162.22   3.526E+00   
 BI-210M    304.94        19.         1.     0.001   577.88   1.659E-01   
 PA-233     313.14        14.        -4.    -0.002   130.93  -5.323E-01   
 Ir-192     316.32        15.        -1.     0.000   833.79  -3.408E-02   
 CR-51      321.05        26.        -3.    -0.001   282.24  -1.174E+00   
 Cs-136     341.17        25.        -3.    -0.002   246.66  -2.951E-01   
 EU-152     343.60        15.         5.     0.003   120.42   8.946E-01   
 I-131      364.61        20.        -3.    -0.002   230.98  -1.754E-01   
 SB-125     427.67         5.         6.     0.003    65.82   1.164E+00   
 pm-146     453.77        14.        -2.    -0.001   329.87  -1.519E-01   
 SB-125     462.95        15.        -2.    -0.001   239.30  -1.380E+00   
 Ir-192     468.02        11.         2.     0.001   242.56   2.407E-01   
 HF-181     481.77        19.        -4.    -0.002   165.87  -3.068E-01   
 RH-106     511.81        30.        -4.    -0.002   222.98  -1.174E+00   
 Ba-140     537.31        10.         1.     0.000   899.87   1.451E-01   
 CS-134     563.42        13.         1.     0.001   472.16   9.537E-01   
 CS-134     568.76        14.        -3.    -0.002   168.77  -1.565E+00   
 PA-234     568.80        12.        -3.    -0.002   188.06  -2.464E+00   
 BI-207     568.74        14.        -4.    -0.002   152.45  -2.694E-01   
 SB-124     602.01        11.         1.     0.001   481.92   7.594E-02   
 CS-134     606.97        20.        -7.    -0.004   105.01  -5.101E-01   
 AG-108M    613.32        13.         4.     0.002   145.02   3.190E-01   
 PM-144     617.97        19.        -2.    -0.001   325.11  -1.503E-01   
 SB-125     634.58        11.        -1.    -0.001   364.85  -9.103E-01   
 I-131      636.53        11.        -1.     0.000   820.57  -6.513E-01   
 CS-137     662.93        18.        -2.    -0.001   256.99  -2.338E-01   
 PM-144     695.68         6.         2.     0.001   206.45   1.591E-01   
 NB-94      702.79        15.        -1.    -0.001   430.92  -1.133E-01   
 SB-124     723.08        18.        -4.    -0.002   156.55  -3.325E+00   
 AG-108M    723.10        20.        -4.    -0.002   147.83  -4.357E-01   
 EU-154     723.13        20.        -4.    -0.002   148.11  -1.946E+00   
 ZR-95      724.21        17.        -2.    -0.001   367.40  -3.254E-01   
 BI-212     726.34        10.         6.     0.004    81.48   7.550E+00   
 pm-146     734.90         6.         2.     0.001   229.33   6.259E-01   
 pm-146     746.36        12.        -3.    -0.002   153.70  -9.139E-01   
 ZR-95      757.33        10.         6.     0.004    78.36   1.092E+00   
 AG-110M    762.19         9.        -2.    -0.001   212.09  -8.974E-01   
 EU-152     778.02         7.        -2.    -0.001   185.96  -1.563E+00   
 BI-212     785.73        11.         2.     0.001   212.26   1.734E+01   
 CS-134     796.01         9.        -2.    -0.001   282.11  -1.716E-01   
 CO-58      810.49         7.         1.     0.001   321.02   1.171E-01   
 La-140     817.44        14.        -5.    -0.003   124.94  -1.927E+00   
 MN-54      831.66        11.        -5.    -0.003   104.27  -5.010E-01   
 NB-94      871.41         8.         1.     0.001   313.99   1.356E-01   
 EU-154     873.36        10.        -1.    -0.001   366.36  -1.085E+00   
 PA-234     880.05        13.        -1.     0.000   992.46  -9.059E-01   
 PA-234     883.23         9.         2.     0.001   269.93   1.809E+00   
 AG-110M    884.98        12.        -3.    -0.002   160.58  -4.743E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    937.62         8.         2.     0.001   221.13   6.138E-01   
 PA-234     944.92         8.         1.     0.001   396.48   8.820E-01   
 EU-152     964.14        17.         4.     0.002   149.23   3.237E+00   
 EU-154    1005.33         7.         1.     0.001   374.13   6.710E-01   
 Co-56     1037.30        12.         1.     0.000   942.97   4.415E-01   
 Cs-136    1048.28         9.         1.     0.001   374.20   1.767E-01   
 FE-59     1099.57        11.        -1.     0.000   750.32  -1.430E-01   
 ZN-65     1115.62        12.         1.     0.001   361.66   3.464E-01   
 Sc-46     1121.33        14.        -3.    -0.002   163.47  -4.388E-01   
 Ta-182    1122.53        15.        -5.    -0.003   129.91  -1.681E+00   
 FE-59     1292.29         2.         2.     0.001   106.83   7.384E-01   
 EU-152    1408.15         4.         2.     0.001   141.67   1.673E+00   
 K-40      1460.32        13.        77.     0.043    12.50   1.159E+02  P
 SB-124    1691.52         2.         2.     0.001   151.53   5.951E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -9.2830E-02   -9.2830E-02    3.885E+03%                1.35E+01
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 K-40   #     1.1586E+02    1.1586E+02    1.302E+01%                2.95E+01
 Sc-46  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.76E-01
 CR-51  #A   -1.1740E+00   -1.1740E+00    2.822E+02%                1.19E+01
 MN-54  #A   -5.0096E-01   -5.0096E-01    1.043E+02%                1.83E+00
 FE-59  #A    2.3892E-01    2.3892E-01    1.068E+02%                4.09E+00
 Co-56  #A    6.3387E-02    6.3388E-02    9.430E+02%                1.97E+00
 CO-57  #A    2.1816E-01    2.1816E-01    8.375E+01%                9.28E-01
 CO-58  #A    1.1714E-01    1.1714E-01    3.210E+02%                1.45E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.10E+00
 ZN-65  #A    3.4643E-01    3.4643E-01    3.617E+02%                4.70E+00
 NB-94  #A    1.2366E-02    1.2366E-02    2.666E+02%                1.81E+00
 ZR-95  #A    1.0920E+00    1.0921E+00    7.836E+01%                2.90E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.33E+00
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.66E+00
 RH-106 #A   -1.0347E-01   -1.0347E-01    3.982E+03%                1.57E+01
 AG-108M#A    1.4701E-01    1.4701E-01    1.450E+02%                1.42E+00
 AG-110M#A   -1.2503E-01   -1.2503E-01    1.366E+02%                2.75E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.08E+00
 SB-124 #A    2.4580E-01    2.4580E-01    1.515E+02%                1.39E+00
 SB-125 #A    1.1642E+00    1.1642E+00    6.582E+01%                2.51E+00
 I-131  #A   -1.7540E-01   -1.7541E-01    2.310E+02%                1.46E+00
 Gd-153 #A   -5.8622E-01   -5.8622E-01    1.172E+02%                2.36E+00
 Ga-68  #A   -1.1942E+00   -1.2057E+00    1.215E+03%                5.97E+01
 Tc-99m #A   -8.3427E-02   -8.3577E-02    2.762E+02%                8.20E-01
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 BA-133 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.22E+00
 CS-134 #A   -3.9475E-01   -3.9475E-01    1.050E+02%                1.85E+00
 CS-137 #A   -2.3376E-01   -2.3376E-01    2.570E+02%                2.18E+00
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.08E+00
 Ba-140 #A    1.2346E+00    1.2347E+00    9.096E+01%                5.02E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.35E+00
 CE-141 #A    1.1638E-01    1.1638E-01    3.463E+02%                1.44E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.65E+00
 PM-144 #A    1.5907E-01    1.5907E-01    2.064E+02%                1.24E+00
 EU-152 #A    1.2153E+00    1.2153E+00    8.072E+01%                3.78E+00
 EU-154 #A   -4.0499E-02   -4.0499E-02    2.618E+02%                1.50E+01
 EU-155 #A    1.4691E+00    1.4691E+00    3.575E+01%                3.12E+00
 HF-181 #A    6.5400E-02    6.5401E-02    7.774E+01%                1.81E+00
 Ta-182 #A   -1.6806E+00   -1.6806E+00    1.299E+02%                7.71E+00
 Hg-203 #A    2.0236E-01    2.0237E-01    1.685E+02%                1.21E+00
 TL-208       2.5886E+00    2.5886E+00    2.248E+01%                9.59E-01
 pm-146 #A   -3.0070E-01   -3.0070E-01    1.380E+02%                5.06E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.88E+00
 Cd-113m#B   -8.0091E+01   -8.0091E+01    4.792E+03%                1.44E+04
 Cd-109 #A    1.2790E+01    1.2790E+01    4.029E+01%                1.59E+01
 PB-210 #A    2.0086E+01    2.0086E+01    4.765E+01%                3.12E+01
 PB-212       5.1233E+00    5.1233E+00    1.736E+01%                2.12E+00
 PB-214       7.4954E+00    7.4954E+00    1.775E+01%                2.44E+00
 BI-207 #A   -2.6942E-01   -2.6942E-01    1.524E+02%                1.47E+00
 BI-212 #A    7.5504E+00    7.5504E+00    8.148E+01%                2.09E+01
 BI-214       5.9719E+00    5.9719E+00    1.667E+01%                1.22E+00
 BI-210M#A    2.9612E-01    2.9612E-01    1.163E+02%                1.51E+00
 RA-224 #A    2.6806E+00    2.6806E+00    4.663E+02%                4.32E+01
 AC-228       8.6198E+00    8.6198E+00    2.041E+01%                2.73E+00
 TH-227 #A   -1.9944E-01   -1.9944E-01    2.308E+02%                7.20E+00
 TH-229 #A   -1.0073E-01   -1.0073E-01    4.786E+03%                1.77E+01
 TH-234 #A    8.3482E+00    8.3482E+00    9.652E+01%                2.92E+01
 PA-231 #A   -1.7266E-01   -1.7266E-01    5.439E+03%                3.49E+01
 PA-233 #A   -5.3233E-01   -5.3233E-01    1.309E+02%                2.47E+00
 PA-234 #A    2.7332E-01    2.7332E-01    1.206E+02%                4.14E+00
 PA-234M#A    8.5081E-01    8.5081E-01    6.991E+03%                2.33E+02
 U-235  #A    1.2138E+00    1.2138E+00    1.665E+02%                6.77E+00
 AM-241 #A   -5.2499E-01   -5.2499E-01    1.720E+02%                3.13E+00
 Np-237 #A    3.8502E+00    3.8502E+00    4.265E+01%                5.15E+00
 Ir-192 #A    4.4303E-01    4.4304E-01    4.871E+01%                1.07E+00
 Cs-136 #A    8.0981E-02    8.0984E-02    3.742E+02%                1.64E+00
 Np-239 #A    5.4509E-01    5.4520E-01    1.649E+02%                3.13E+00
 Nd-147 #A   -1.7246E-01   -1.7247E-01    1.201E+03%                8.18E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     4.989E+01  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 4.9885307E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140377 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-22-E 
             Detector: Ge 5 SN/157        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-22-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:49        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:50:15     Real Time: 1808   sec
        Analysis Time: 2/10/2014 12:20        Dead Time: 0.45   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.115E-03        45590.0     1.876E+00    1.876E+00    7.279E+00
NA-22     -5.924E-02          676.7     4.009E-01    4.009E-01    1.560E+00
K-40       1.269E+02            9.1     1.154E+01    1.325E+01    1.177E+01
Sc-46      2.036E-01           95.2     1.938E-01    1.941E-01    1.512E+00
CR-51      1.559E-01          840.2     1.310E+00    1.310E+00    5.090E+00
MN-54      1.689E-01          146.6     2.476E-01    2.478E-01    9.198E-01
FE-59     -1.699E-01          127.2     2.160E-01    2.162E-01    3.422E+00
Co-56      4.402E-01           57.7     2.538E-01    2.548E-01    1.242E+00
CO-57      1.614E-01           68.0     1.098E-01    1.101E-01    6.290E-01
CO-58      6.668E-03         3789.0     2.526E-01    2.526E-01    1.010E+00
CO-60     -1.489E-01          294.4     4.385E-01    4.386E-01    1.660E+00
ZN-65     -4.604E-02         1372.0     6.317E-01    6.317E-01    2.526E+00
NB-94      3.368E-01          102.5     3.450E-01    3.455E-01    1.199E+00
ZR-95     -2.317E-01          283.4     6.567E-01    6.568E-01    2.408E+00
NB-95     -2.446E-01          169.0     4.132E-01    4.134E-01    1.470E+00
RU-103    -1.790E-01          186.8     3.344E-01    3.345E-01    1.190E+00
RH-106     1.753E+00          125.4     2.199E+00    2.201E+00    7.955E+00
AG-108M   -3.349E-02          694.6     2.326E-01    2.327E-01    8.741E-01
AG-110M    4.265E-02          282.7     1.206E-01    1.206E-01    1.994E+00
SN-113    -9.767E-02          393.1     3.839E-01    3.840E-01    1.394E+00
SB-124    -1.543E-01          227.8     3.515E-01    3.516E-01    1.262E+00
SB-125     4.581E-01          141.7     6.492E-01    6.496E-01    2.337E+00
I-131      2.302E-01          107.5     2.474E-01    2.477E-01    1.023E+00
Gd-153     2.516E-01          166.1     4.180E-01    4.182E-01    1.696E+00
Ga-68      1.442E+01          106.9     1.541E+01    1.543E+01    5.406E+01
Tc-99m    -8.773E-03         1524.0     1.337E-01    1.337E-01    4.896E-01
BA-133    -6.365E-02          210.8     1.342E-01    1.342E-01    1.202E+00
CS-134     2.771E-01          123.3     3.416E-01    3.419E-01    1.196E+00
CS-137    -6.427E-02          769.2     4.944E-01    4.944E-01    1.456E+00
CE-139     1.024E-02         1744.0     1.786E-01    1.786E-01    6.465E-01
Ba-140     0.000E+00         1000.0     8.625E-01    8.625E-01    3.259E+00
La-140     9.080E-02          207.5     1.884E-01    1.885E-01    9.063E-01
CE-141    -1.495E-01          265.6     3.970E-01    3.971E-01    1.380E+00
CE-144     2.388E-01          453.5     1.083E+00    1.083E+00    3.905E+00
PM-144    -2.994E-03         9423.0     2.821E-01    2.821E-01    1.088E+00
EU-152     9.627E-01           96.5     9.287E-01    9.301E-01    4.032E+00
EU-154     4.795E-02          137.6     6.597E-02    6.601E-02    1.239E+01
EU-155     8.853E-01           43.7     3.869E-01    3.899E-01    2.592E+00
HF-181     4.778E-01           64.2     3.067E-01    3.077E-01    1.113E+00
Ta-182     0.000E+00         1000.0     1.116E+00    1.116E+00    6.327E+00
Hg-203     1.423E-01          159.4     2.267E-01    2.269E-01    8.024E-01
TL-208     2.017E+00           20.4     4.113E-01    4.244E-01    6.290E-01
pm-146     3.648E-01          140.3     5.117E-01    5.121E-01    4.532E+00
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y-88      -1.215E-01          306.2     3.721E-01    3.721E-01    1.393E+00
Cd-113m   -5.476E+02          585.8     3.208E+03    3.208E+03    1.162E+04
Cd-109     3.763E+00          119.7     4.503E+00    4.508E+00    1.539E+01
PB-210     7.909E+00           87.3     6.906E+00    6.922E+00    2.357E+01
PB-212     5.937E+00           12.3     7.271E-01    8.223E-01    1.350E+00
PB-214     4.521E+00           17.0     7.687E-01    8.038E-01    2.058E+00
BI-207    -3.482E-02          186.8     6.503E-02    6.506E-02    9.137E-01
BI-212     2.843E+00          131.2     3.731E+00    3.734E+00    1.342E+01
BI-214     6.042E+00           18.6     1.124E+00    1.167E+00    2.401E+00
BI-210M   -1.317E-01          310.7     4.093E-01    4.094E-01    1.463E+00
RA-224    -1.678E+01           58.8     9.867E+00    9.926E+00    3.242E+01
AC-228     3.709E+00           30.7     1.137E+00    1.153E+00    4.522E+00
TH-227     7.337E-01          140.9     1.033E+00    1.035E+00    8.756E+00
TH-229     5.002E-01          451.4     2.258E+00    2.258E+00    1.205E+01
TH-234     4.363E+00           82.2     3.584E+00    3.591E+00    2.350E+01
PA-231    -3.236E+00          232.4     7.519E+00    7.522E+00    2.679E+01
PA-233    -4.412E-02         1231.0     5.431E-01    5.431E-01    2.004E+00
PA-234    -1.143E-01          603.6     6.898E-01    6.898E-01    2.487E+00
PA-234M    0.000E+00         1000.0     1.338E+01    1.338E+01    3.024E+02
U-235      2.359E+00           71.7     1.691E+00    1.695E+00    5.044E+00
AM-241     7.243E-01           89.1     6.452E-01    6.463E-01    2.229E+00
Np-237     1.817E+00           75.5     1.371E+00    1.375E+00    4.574E+00
Ir-192    -7.551E-02          181.9     1.374E-01    1.374E-01    8.973E-01
Cs-136    -9.343E-02          273.4     2.554E-01    2.555E-01    9.817E-01
Np-239     1.660E-01          346.8     5.757E-01    5.758E-01    2.048E+00
Nd-147    -4.815E-01          419.0     2.017E+00    2.018E+00    7.476E+00
-----------------------------------------------------------------------------
Total      1.965E+02

      Analyst: JustinL                            
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 TestAmerica                     Spectrum name: 5_Gamma_20140377.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-22-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140377.An1

 Acquisition information
        Start time:                 2/10/2014 11:50:15 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.45 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:49:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1446

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.49       11.  37.05   0.76  1.788E-02    46.54   4.250    PBC<MDA PB210 
    59.58       12.  61.15   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.36       10.  43.84   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    77.09       69.  21.94   0.62  3.219E-02
    81.32       14.  83.70   0.82  3.320E-02    80.99  34.060    PBC<MDA BA133 
    86.49       15.  75.46   0.82  3.435E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.749E-01 EU155 
    87.04       29.  43.70   0.82  3.436E-02    86.54  30.700    PBC<MDA EU155 
    88.04        9. 119.68   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    92.48       13.  42.02   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
                                                92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.65        6. 166.12   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
    99.68       10. 103.53   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.023E+00 Np239 
   102.15        3. 330.20   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.759E-01 Np239 
   108.22        2. 346.84   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
                                               105.31  21.200  1.778E-01 EU155 
                                               106.13  22.700  1.660E-01 Np239 
   123.20        2. 574.49   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   133.36        2. 453.49   0.87  3.487E-02   133.54  11.090    PBC<MDA CE144 
   137.38       14.  64.19   0.88  3.458E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.041E+00 CO57  
   137.42       13.  68.03   0.88  3.457E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.996E+00 CO57  
   143.70       14.  71.67   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   205.11        7. 131.78   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   210.85        2. 451.43   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.61      112.  11.79   0.81  2.319E-02   238.63  43.300  5.937E+00 PB212 
   241.53       17.  46.22   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
                                               242.00   7.430    PBC<MDA PB214 
   244.64        4. 191.40   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   256.12        5. 140.87   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   278.65        4. 159.35   1.02  2.036E-02   277.28   6.310  1.826E+00 TL208 
                                               279.20  81.460  1.423E-01 Hg203 
   278.99        5. 117.75   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  1.755E-01 Hg203 
   295.10       26.  26.35   1.03  1.945E-02   295.09  19.300    PBC<MDA PB214 
                                               295.09  19.300    PBC<MDA PB214 
   297.12        1. 676.68   1.03  1.940E-02   295.95  30.160    PBC<MDA Ir192 
   299.42        7.  94.61   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
   304.23        2. 369.12   1.04  1.903E-02   302.85  18.330    PBC<MDA BA133 
   323.17        1. 840.24   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.22        3. 207.51   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.14       16.  43.46   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  4.339E+00 AC228 
   352.02       77.  12.79   0.78  1.680E-02   351.93  37.600  6.121E+00 PB214 
                                               351.93  37.600  6.121E+00 PB214 
   428.99        3. 141.70   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   482.35        5. 130.27   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   510.89       26.  30.62   1.23  1.230E-02   511.86  20.000  5.948E+00 RH106 
   583.16       32.  20.39   0.39  1.103E-02   583.02  84.500  1.917E+00 TL208 
   604.54        5. 123.28   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
   609.46       39.  21.85   1.32  1.062E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.559E+01 RU103 
                                               610.30   5.750  3.559E+01 RU103 
   609.66       53.  16.17   0.69  1.063E-02   609.31  46.090  6.041E+00 BI214 
                                               610.30   5.750  4.849E+01 RU103 
   621.75        3. 125.44   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   637.41        5. 107.48   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   656.93        1. 444.17   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   661.75       -1. 113.24   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   703.37        6. 102.46   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   727.27        4. 131.23   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   735.84        3. 140.27   1.43  9.081E-03   735.72  22.500    PBC<MDA pm146 
   763.70        1. 396.86   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   778.38        1. 538.88   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.28        4. 164.23   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   834.40        2. 146.58   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   860.99        5.  92.42   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   880.45        2. 295.58   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   910.55       14.  43.28   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  3.448E+00 AC228 
   963.27        5.  96.47   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
  1004.65        3. 175.78   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1063.01        1. 496.15   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.04        5. 106.89   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.79        6.  95.19   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.553E-01 Sc46  
                                              1121.30  34.900  1.592E+00 Ta182 
  1120.79        6.  94.91   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                              1121.30  34.900    PBC<MDA Ta182 
  1237.43        8.  57.66   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1292.01        2. 211.11   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1460.31      124.   8.84   0.76  5.103E-03  1460.83  10.670  1.269E+02 K40   
  1764.48        1.  93.92   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 
  1771.79        0. 727.37   2.12  4.337E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.00    77.09        57.        69. 2.149E+03   21.94   0.618  -        
  1408.46   352.02        67.        15. 8.999E+02   80.72   0.779  -       c

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.49    46.49        40.        11.     0.006    37.05   0.763 
 TH-227    202.30    50.69        51.        -3.    -0.002   332.32   0.787s
 AM-241    237.91    59.58        53.        12.     0.007    61.15   0.797s
 TH-234    253.04    63.36        77.        10.     0.005    43.84   0.801 
 BA-133    324.93    81.32        60.        14.     0.008    83.70   0.819 
 Np-237    345.63    86.49        54.        15.     0.008    75.46   0.825D
 EU-155    347.83    87.04        63.        29.     0.016    43.70   0.825s
 Cd-109    351.83    88.04        52.         9.     0.005   119.68   0.826D
 Nd-147    373.84    93.54        73.        -2.    -0.001   721.69   0.829s
 TH-234    369.60    92.48       106.        13.     0.007    42.02   0.831s
 AC-228    381.85    95.54        53.        -2.    -0.001   432.03   0.832s
 Gd-153    390.30    97.65        42.         6.     0.003   166.12   0.836s
 Np-239    398.42    99.68        48.        10.     0.006   103.53   0.838s
 Gd-153    408.33   102.15        40.         3.     0.002   330.20   0.842s
 Np-239    432.60   108.22        35.         2.     0.001   346.84   0.845s
 EU-152    487.39   121.90        45.        -3.    -0.002   329.77   0.861s
 CO-57     487.49   121.93        47.        -4.    -0.002   265.82   0.861s
 EU-154    492.60   123.20        46.         2.     0.001   574.49   0.862s
 PA-234    524.28   131.12        30.        -1.    -0.001   603.62   0.871s
 HF-181    536.36   134.14        40.        -5.    -0.003   169.28   0.872s
 CE-144    533.26   133.36        28.         2.     0.001   453.49   0.873s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181    549.35   137.38        31.        14.     0.008    64.19   0.876s
 CO-57     549.52   137.42        34.        13.     0.007    68.03   0.876 
 U-235     574.65   143.70        44.        14.     0.008    71.67   0.883s
 CE-141    581.69   145.46        64.        -4.    -0.002   265.63   0.885s
 U-235     652.86   163.24        42.        -4.    -0.002   263.24   0.903s
 U-235     820.44   205.11        37.         7.     0.004   131.78   0.945s
 TH-229    843.44   210.85        29.         2.     0.001   451.43   0.950s
 PB-212    954.56   238.61        22.       107.     0.060    11.79   0.814 
 RA-224    960.63   240.13       126.       -28.    -0.016    58.82   0.980s
 PB-214    966.25   241.53        35.        17.     0.009    46.22   0.981s
 EU-152    978.69   244.64        34.         4.     0.002   191.40   0.984s
 TH-227   1024.65   256.12        20.         5.     0.003   140.87   0.995s
 Cd-113m  1056.19   264.00        27.        -1.    -0.001   585.83   1.002s
 BI-210M  1064.99   266.20        29.        -3.    -0.001   310.72   1.004s
 TL-208   1116.16   278.99        16.         5.     0.003   117.75   1.016s
 Hg-203   1114.80   278.65        21.         4.     0.002   159.35   1.017s
 I-131    1137.10   284.22        23.        -3.    -0.002   211.74   1.022s
 PB-214   1180.65   295.10        26.        26.     0.015    26.35   1.033 
 Ir-192   1188.71   297.12        29.         1.     0.001   676.68   1.034s
 PB-212   1197.93   299.42        17.         7.     0.004    94.61   1.038 
 PA-231   1210.39   302.53        26.        -3.    -0.002   232.37   1.040s
 BA-133   1217.18   304.23        17.         2.     0.001   369.12   1.040s
 BI-210M  1230.94   307.67        12.        -1.     0.000   576.91   1.042s
 Ir-192   1233.98   308.43        20.        -2.    -0.001   321.19   1.046s
 Ir-192   1264.54   316.06        25.        -4.    -0.002   181.94   1.053s
 CR-51    1293.00   323.17         9.         1.     0.000   840.24   1.057s
 La-140   1313.21   328.22        23.         3.     0.002   207.51   1.065s
 AC-228   1352.89   338.14        17.        16.     0.009    43.46   1.074s
 Cs-136   1358.58   339.56        37.        -9.    -0.005   104.21   1.076s
 HF-181   1385.01   346.17        20.        -3.    -0.001   245.40   1.081s
 PB-214   1408.33   351.99        20.        55.     0.031    15.07   1.087s
 BA-133   1419.33   354.74        18.        -3.    -0.002   210.82   1.091s
 I-131    1459.53   364.79        22.        -1.    -0.001   577.63   1.099s
 BA-133   1538.05   384.41        21.        -2.    -0.001   327.47   1.117s
 SN-113   1566.93   391.63        22.        -2.    -0.001   393.12   1.125s
 SB-125   1716.47   428.99        10.         3.     0.002   141.70   1.158s
 AG-108M  1736.60   434.02        14.        -1.     0.000   694.60   1.164s
 pm-146   1824.19   455.91        12.        -3.    -0.001   192.84   1.182s
 SB-125   1855.83   463.82        17.        -1.    -0.001   449.99   1.191s
 HF-181   1929.97   482.35        15.         5.     0.003   130.27   1.208s
 RU-103   1989.96   497.34        22.        -4.    -0.002   186.78   1.221s
 RH-106   2044.15   510.89        19.        26.     0.015    30.62   1.235s
 Nd-147   2128.35   531.93        15.        -1.    -0.001   418.97   1.252s
 CS-134   2254.12   563.37        16.        -3.    -0.002   187.17   1.280s
 PA-234   2283.40   570.68        11.        -3.    -0.001   186.69   1.286s
 BI-207   2283.38   570.68        11.        -3.    -0.001   186.79   1.286s
 TL-208   2333.33   583.16         3.        32.     0.018    20.39   0.391s
 SB-125   2403.01   600.58        21.        -4.    -0.002   167.82   1.313s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2411.80   602.78        21.        -3.    -0.002   227.80   1.315s
 CS-134   2418.84   604.54        18.         5.     0.003   123.28   1.317s
 BI-214   2439.33   609.66        16.        53.     0.030    16.17   0.687s
 RU-103   2438.54   609.46        17.        39.     0.022    21.85   1.322s
 AG-108M  2455.59   613.72        25.        -3.    -0.002   218.07   1.325s
 PM-144   2478.54   619.46        17.        -5.    -0.003   125.46   1.328s
 RH-106   2487.68   621.75         7.         3.     0.002   125.44   1.332s
 SB-125   2542.25   635.38        14.        -1.    -0.001   402.45   1.344s
 I-131    2550.34   637.41         9.         5.     0.003   107.48   1.345s
 AG-110M  2628.45   656.93        12.         1.     0.001   444.17   1.362s
 CS-137   2647.71   661.75        17.        -1.    -0.001   113.24   1.366s
 NB-94    2814.22   703.37        14.         6.     0.003   102.46   1.400s
 EU-154   2892.58   722.96        19.        -4.    -0.002   155.18   1.418s
 ZR-95    2891.70   722.74        17.        -5.    -0.003   135.59   1.418s
 BI-212   2909.80   727.27         9.         4.     0.002   131.23   1.421s
 pm-146   2944.11   735.84         9.         3.     0.002   140.27   1.428s
 ZR-95    3029.77   757.26        15.        -2.    -0.001   283.37   1.445s
 AG-110M  3055.53   763.70        13.         1.     0.001   396.86   1.451s
 NB-95    3061.16   765.11        19.        -4.    -0.002   168.97   1.453s
 EU-152   3114.26   778.38        14.         1.     0.001   538.88   1.463s
 BI-212   3141.86   785.28        17.         4.     0.002   164.23   1.469s
 CS-134   3188.04   796.83        13.        -4.    -0.002   140.46   1.477s
 La-140   3264.08   815.84         8.        -1.    -0.001   356.22   1.493s
 Cs-136   3269.61   817.22         7.        -1.    -0.001   273.40   1.495s
 MN-54    3338.32   834.40         5.         2.     0.001   146.58   1.508s
 TL-208   3444.67   860.99         7.         5.     0.003    92.42   1.529s
 EU-154   3496.44   873.94        16.        -3.    -0.002   211.70   1.539s
 PA-234   3522.50   880.45        10.         2.     0.001   295.58   1.544s
 AG-110M  3539.13   884.61        14.        -1.     0.000   603.56   1.548s
 Sc-46    3557.18   889.13        16.        -2.    -0.001   278.66   1.551s
 y-88     3587.75   896.77        11.        -2.    -0.001   306.19   1.558s
 AC-228   3642.86   910.55        11.        14.     0.008    43.28   1.568s
 EU-152   3853.68   963.27        11.         5.     0.003    96.47   1.609s
 AC-228   3879.75   969.79        15.        -2.    -0.001   288.27   1.612s
 EU-154   3986.52   996.49        11.        -3.    -0.002   172.65   1.633s
 EU-154   4019.16  1004.65        10.         3.     0.001   175.78   1.639s
 Co-56    4147.48  1036.74        10.        -1.     0.000   768.89   1.664s
 Cs-136   4192.49  1048.00        14.        -1.    -0.001   376.91   1.671s
 RH-106   4203.68  1050.80        17.        -2.    -0.001   252.80   1.673s
 BI-207   4252.52  1063.01         8.         1.     0.000   496.15   1.683s
 Ga-68    4308.61  1077.04        11.         5.     0.003   106.89   1.692s
 FE-59    4401.17  1100.19        18.        -5.    -0.003   141.81   1.708s
 EU-152   4450.22  1112.46        11.        -3.    -0.002   159.55   1.717s
 BI-214   4483.54  1120.79        15.         6.     0.003    94.91   1.723s
 Sc-46    4483.53  1120.79        15.         6.     0.004    95.19   1.723s
 CO-60    4684.89  1171.15         9.        -1.    -0.001   372.35   1.760s
 Ta-182   4888.26  1222.03        14.        -2.    -0.001   339.97   1.793s
 Co-56    4949.84  1237.43         6.         8.     0.004    57.66   1.804s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22    5095.89  1273.97         8.        -1.     0.000   676.68   1.828s
 EU-154   5096.12  1274.02         8.        -1.     0.000   669.61   1.828s
 FE-59    5168.00  1292.01        10.         2.     0.001   211.11   1.840s
 CO-60    5324.64  1331.19         9.        -1.    -0.001   294.42   1.866s
 EU-152   5632.78  1408.29         8.        -2.    -0.001   276.77   1.914s
 K-40     5840.68  1460.31         4.       124.     0.069     8.84   0.764s
 BI-214   7056.02  1764.48         6.         1.     0.001    93.92   2.114s
 Co-56    7085.22  1771.79         3.         0.     0.000   727.37   2.117s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.1153E-03                                      5.31E+01             
                           477.60 4.115E-03 %(  7.279E+00 4.56E+04 1.05E+01 G  
 
NA-22    C  -5.9239E-02                                      9.50E+02             
                          1274.53-5.924E-02 ?(  1.560E+00 6.77E+02 9.99E+01 G  
 
K-40     N   1.2694E+02                                      4.66E+11             
                          1460.83 1.269E+02  (P 1.177E+01 8.84E+00 1.07E+01 G  
 
Sc-46    F   2.0355E-01                                      8.38E+01             
                           889.28-1.482E-01 ?(  1.512E+00 2.79E+02 1.00E+02 G  
                          1120.55 5.553E-01 ?(  1.820E+00 9.52E+01 1.00E+02 G  
 
CR-51    F   1.5593E-01                                      2.77E+01             
                           320.08 1.559E-01 ?(  5.090E+00 8.40E+02 9.94E+00 G  
 
MN-54    C   1.6892E-01                                      3.12E+02             
                           834.85 1.689E-01 ?(  9.198E-01 1.47E+02 1.00E+02 G  
 
FE-59    F  -1.6987E-01                                      4.45E+01             
                          1099.25-6.833E-01 ?(  3.422E+00 1.42E+02 5.65E+01 G  
                          1291.60 5.016E-01 ?(  3.923E+00 2.11E+02 4.32E+01 G  
 
Co-56    C   4.4019E-01                                      7.73E+01             
                           846.77 6.200E-04 %(  1.242E+00 5.17E+04 9.99E+01 G  
                          1238.28 1.105E+00 ?(  2.028E+00 5.77E+01 6.61E+01 G  
                          1037.84-3.393E-01 +   1.004E+01 7.69E+02 1.41E+01 G  
                          1771.35 2.971E-01 ?   9.174E+00 7.27E+02 1.55E+01  A 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   1.6139E-01                                      2.72E+02             
                           122.06-6.750E-02 ?(  6.290E-01 2.66E+02 8.56E+01 G  
                           136.47 1.996E+00 &(  4.502E+00 6.80E+01 1.07E+01 G  
 
CO-58    C   6.6681E-03                                      7.09E+01             
                           810.78 6.668E-03 %(  1.010E+00 3.79E+03 9.95E+01 G  
 
CO-60    F  -1.4894E-01                                      1.93E+03             
                          1332.50-1.489E-01 ?(  1.660E+00 2.94E+02 1.00E+02 G  
                          1173.24-1.077E-01 +   1.526E+00 3.72E+02 9.99E+01 G  
 
ZN-65    F  -4.6039E-02                                      2.44E+02             
                          1115.55-4.604E-02 %(  2.526E+00 1.37E+03 5.06E+01 G  
 
NB-94    I   3.3675E-01                                      7.41E+06             
                           702.63 3.367E-01 ?(  1.199E+00 1.02E+02 9.79E+01 G  
                           871.10 0.000E+00 -   1.886E+00 1.00E+03 9.99E+01 G  
 
ZR-95    I  -2.3174E-01                                      6.40E+01             
                           756.73-2.317E-01 ?(  2.408E+00 2.83E+02 5.45E+01 G  
                           724.20-6.228E-01 +   2.982E+00 1.36E+02 4.42E+01 G  
 
NB-95    I  -2.4455E-01                                      6.40E+01             
                           765.79-2.445E-01 ?(  1.470E+00 1.69E+02 9.98E+01 G  
 
RU-103   I  -1.7903E-01                                      3.93E+01             
                           497.05-1.790E-01 ?(  1.190E+00 1.87E+02 9.09E+01 G  
                           610.30 3.559E+01 ?   1.993E+01 2.19E+01 5.75E+00 GA 
 
RH-106   I   1.7528E+00                                      3.74E+02             
                           621.92 1.753E+00 ?(  7.955E+00 1.25E+02 9.93E+00 G  
                          1050.36-1.253E+01 +   1.152E+02 2.53E+02 1.56E+00 G  
                           511.86 5.948E+00 ?   5.242E+00 3.06E+01 2.00E+01 GA 
 
AG-108M  C  -3.3494E-02                                      1.53E+05             
                           433.94-3.349E-02 ?(  8.741E-01 6.95E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.858E+00 1.00E+03 9.08E+01 G  
                           614.28-1.952E-01 +   1.516E+00 2.18E+02 8.98E+01 G  
 
AG-110M  F   4.2654E-02                                      2.50E+02             
                           884.68-8.825E-02 ?(  1.994E+00 6.04E+02 7.27E+01 G  
                           657.76 6.525E-02 ?(  1.092E+00 4.44E+02 9.46E+01 G  
                           937.49-8.702E-02 %   3.849E+00 1.15E+03 3.44E+01 G  
                          1384.30 0.000E+00 +   3.157E+00 1.00E+03 2.43E+01 G  
                           763.94 3.737E-01 ?(  5.536E+00 3.97E+02 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:20:43 PMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140377.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -9.7668E-02                                      1.15E+02             
                           391.69-9.767E-02 ?(  1.394E+00 3.93E+02 6.40E+01 G  
 
SB-124   F  -1.5430E-01                                      6.02E+01             
                           602.73-1.543E-01 ?(  1.262E+00 2.28E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 +   1.532E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   4.5812E-01                                      1.01E+03             
                           427.88 4.581E-01 ?(  2.337E+00 1.42E+02 2.96E+01 G  
                           600.50-1.157E+00 +   6.893E+00 1.68E+02 1.79E+01 G  
                           635.89-6.501E-01 +   9.720E+00 4.02E+02 1.13E+01 G  
                           463.37-5.279E-01 +   8.757E+00 4.50E+02 1.05E+01 G  
 
I-131    I   2.3017E-01                                      8.02E+00             
                           364.48-4.842E-02 &(  1.023E+00 5.78E+02 8.17E+01 G  
                           284.30-1.496E+00 +   1.130E+01 2.12E+02 6.14E+00 G  
                           636.97 3.405E+00 ?(  1.289E+01 1.07E+02 7.17E+00 G  
 
Gd-153   F   2.5160E-01                                      2.42E+02             
                            97.50 2.937E-01 &(  1.696E+00 1.66E+02 3.00E+01 G  
                           103.20 1.937E-01 ?(  2.263E+00 3.30E+02 2.18E+01 G  
 
Ga-68    C   1.4417E+01                                      4.71E-02             
                          1077.40 1.442E+01 &(  5.406E+01 1.07E+02 3.30E+00 G  
 
Tc-99m   I  -8.7732E-03                                      2.51E-01             
                           140.51-8.773E-03 &(  4.896E-01 1.52E+03 8.93E+01 G  
 
BA-133   F  -6.3654E-02                                      3.85E+03             
                           356.00-1.582E-01 &(  1.202E+00 2.11E+02 6.20E+01 G  
                           302.85 2.565E-01 &(  3.479E+00 3.69E+02 1.83E+01 G  
                           383.84-8.018E-01 &   9.527E+00 3.27E+02 8.94E+00 GA 
                            80.99 6.810E-01     1.912E+00 8.37E+01 3.41E+01 GA 
 
CS-134   I   2.7713E-01                                      7.54E+02             
                           604.71 2.771E-01  (  1.196E+00 1.23E+02 9.76E+01 G  
                           795.87-3.012E-01 +   1.509E+00 1.40E+02 8.55E+01 G  
                           569.32 0.000E+00 -   5.298E+00 1.00E+03 1.54E+01 G  
                           801.95 0.000E+00 -   1.569E+01 1.00E+03 8.69E+00 G  
                           563.24-1.842E+00 +   1.242E+01 1.87E+02 8.35E+00 G  
 
CS-137   I  -6.4273E-02                                      1.10E+04             
                           661.66-6.427E-02 &(P 1.456E+00 1.13E+02 8.52E+01 G  
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 TestAmerica                     Spectrum name: 5_Gamma_20140377.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   1.0239E-02                                      1.38E+02             
                           165.85 1.024E-02 &(  6.465E-01 1.74E+03 7.99E+01 G  
 
La-140   I   9.0803E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  9.063E-01 1.00E+03 9.54E+01 G  
                           487.02-1.765E-02 %   1.982E+00 2.97E+03 4.55E+01 G  
                           328.76 5.175E-01 ?(  3.832E+00 2.08E+02 2.03E+01 G  
                           815.77-3.324E-01 +   4.543E+00 3.56E+02 2.33E+01 G  
 
CE-141   I  -1.4947E-01                                      3.25E+01             
                           145.44-1.495E-01 ?(  1.380E+00 2.66E+02 4.82E+01 G  
 
CE-144   I   2.3876E-01                                      2.85E+02             
                           133.54 2.388E-01 ?(  3.905E+00 4.53E+02 1.11E+01 G  
 
PM-144   C  -2.9938E-03                                      3.63E+02             
                           696.54-2.994E-03 %(  1.088E+00 9.42E+03 9.90E+01 G  
                           618.06-2.647E-01 +   1.166E+00 1.25E+02 9.91E+01 G  
                           476.81 0.000E+00 &   2.387E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   9.6274E-01                                      4.94E+03             
                           344.29 0.000E+00 &(  4.032E+00 1.00E+03 2.65E+01 G  
                          1112.07-1.988E+00 +   1.150E+01 1.60E+02 1.36E+01 G  
                           121.78-1.591E-01 +   1.849E+00 3.30E+02 2.86E+01 G  
                           778.92 4.930E-01 ?(  9.945E+00 5.39E+02 1.29E+01 G  
                           964.11 2.881E+00 ?(  9.637E+00 9.65E+01 1.46E+01 G  
                           244.69 1.434E+00 ?(  9.634E+00 1.91E+02 7.58E+00 G  
                          1408.00-7.547E-01 +   7.939E+00 2.77E+02 2.10E+01 GA 
 
EU-154   I   4.7948E-02                                      3.14E+03             
                           873.23-1.618E+00 ?(  1.239E+01 2.12E+02 1.23E+01 G  
                           123.10 6.389E-02 +   1.302E+00 5.74E+02 4.08E+01 G  
                          1274.54-1.670E-01 +   4.364E+00 6.70E+02 3.52E+01 G  
                           723.36-1.262E+00 +   6.937E+00 1.55E+02 2.02E+01 G  
                          1004.77 1.183E+00 &(  7.620E+00 1.76E+02 1.80E+01 G  
                           996.33-2.146E+00 +   1.349E+01 1.73E+02 1.06E+01 G  
 
EU-155   I   8.8529E-01                                      1.81E+03             
                           105.31-9.142E-03 %(  2.592E+00 7.96E+03 2.12E+01 G  
                            86.54 1.503E+00  (  2.098E+00 4.37E+01 3.07E+01 G  
 
HF-181   F   4.7780E-01                                      4.24E+01             
                           482.00 2.419E-01  (  1.113E+00 1.30E+02 8.05E+01 G  
                           133.02-1.999E-01 +   1.178E+00 1.69E+02 4.33E+01 G  
                           345.83-5.694E-01 +   5.043E+00 2.45E+02 1.51E+01 G  
                           136.30 3.724E+00 ?(  7.880E+00 6.42E+01 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:20:43 PMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140377.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F   1.4228E-01                                      4.66E+01             
                           279.20 1.423E-01 &(  8.024E-01 1.59E+02 8.15E+01 G  
 
TL-208   N   2.0170E+00                                      6.98E+02             
                           583.02 1.917E+00  (  6.290E-01 2.04E+01 8.45E+01 G  
                           277.28 2.253E+00 ?(  9.284E+00 1.18E+02 6.31E+00 G  
                           860.56 2.577E+00 ?(  8.294E+00 9.24E+01 1.24E+01 G  
 
pm-146   C   3.6481E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  4.532E+00 1.00E+03 3.40E+01 G  
                           735.72 9.161E-01 &(  4.639E+00 1.40E+02 2.25E+01 G  
                           453.88-1.671E-01 +   1.177E+00 1.93E+02 6.50E+01 G  
 
y-88     F  -1.2151E-01                                      1.07E+02             
                           898.04-1.215E-01 ?(  1.393E+00 3.06E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   9.809E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -5.4764E+02                                      5.33E+03             
                           263.70-5.476E+02 ?(  1.162E+04 5.86E+02 6.00E-03   K
 
Cd-109   F   3.7627E+00                                      4.53E+02             
                            88.04 3.763E+00  (  1.539E+01 1.20E+02 3.79E+00 G  
 
PB-210   N   7.9094E+00                                      8.14E+03             
                            46.54 7.909E+00  (P 2.357E+01 3.70E+01 4.25E+00 G  
 
PB-212   N   5.9366E+00                                      6.98E+02             
                           238.63 5.937E+00  (P 1.350E+00 1.18E+01 4.33E+01 G  
                           300.03 5.936E+00     1.929E+01 9.46E+01 3.28E+00 GA 
 
PB-214   N   4.5207E+00                                      5.84E+05             
                           351.93 4.834E+00  (P 2.058E+00 1.51E+01 3.76E+01 G  
                           295.09 3.911E+00  (P 3.915E+00 2.64E+01 1.93E+01 G  
                           242.00 5.547E+00   P 9.930E+00 4.62E+01 7.43E+00 GA 
 
BI-207   C  -3.4815E-02                                      1.18E+04             
                           569.70-1.337E-01 ?(  9.137E-01 1.87E+02 9.77E+01 G  
                          1063.66 9.485E-02 ?(  1.816E+00 4.96E+02 7.45E+01 G  
 
BI-212   N   2.8434E+00                                      6.98E+02             
                           727.17 2.843E+00 ?(  1.342E+01 1.31E+02 7.55E+00 G  
                           785.42 1.873E+01 &   1.098E+02 1.64E+02 1.28E+00 GA 
 
BI-214   N   6.0415E+00                                      5.84E+05             
                           609.31 6.041E+00  (P 2.401E+00 1.62E+01 4.61E+01 G  
                          1120.29 3.627E+00 - P 1.204E+01 9.49E+01 1.51E+01 G  
                          1764.49 1.209E+00 - P 1.191E+01 9.39E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:20:43 PMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140377.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -1.3173E-01                                      1.10E+09             
                           265.83-1.317E-01 ?(  1.463E+00 3.11E+02 5.00E+01 G  
                           304.90-9.136E-02 +   1.991E+00 5.77E+02 2.80E+01 G  
 
RA-224   N  -1.6776E+01                                      6.98E+02             
                           240.99-1.678E+01 &(  3.242E+01 5.88E+01 4.10E+00 G  
 
AC-228   N   3.7092E+00                                      2.10E+03             
                           911.07 3.448E+00 ?(  4.522E+00 4.33E+01 2.90E+01 G  
                           968.97-8.602E-01 -   9.111E+00 2.88E+02 1.75E+01 G  
                           338.32 4.339E+00  (  5.826E+00 4.35E+01 1.20E+01 G  
                            93.35-6.819E-01 -   1.036E+01 4.32E+02 5.56E+00 XA 
 
TH-227   N   7.3366E-01                                      7.95E+03             
                           235.97 1.685E-01 %(  8.756E+00 1.49E+03 1.23E+01 G  
                            50.14-1.068E+00 +   1.246E+01 3.32E+02 8.00E+00 G  
                           256.24 1.727E+00 &(  8.562E+00 1.41E+02 7.00E+00 G  
 
TH-229   N   5.0015E-01                                      2.68E+06             
                           193.51 3.390E-03 %(  1.205E+01 9.68E+04 4.40E+00 G  
                           210.85 1.231E+00 &(  2.001E+01 4.51E+02 2.99E+00 G  
 
TH-234   N   4.3629E+00                                      1.63E+12             
                            63.29 5.204E+00  (P 2.350E+01 4.38E+01 3.81E+00 G  
                            92.59 3.789E+00 *(P 1.430E+01 4.20E+01 5.58E+00 G  
 
PA-231   N  -3.2359E+00                                      1.20E+07             
                           302.65-3.236E+00 ?(  2.679E+01 2.32E+02 2.88E+00 G  
                           300.07-2.415E-01 %   3.091E+01 3.49E+03 2.46E+00 G  
 
PA-233   C  -4.4121E-02                                      7.82E+08             
                           312.01-4.412E-02 %(  2.004E+00 1.23E+03 3.60E+01 G  
                           300.18-1.312E-01 %   1.227E+01 2.55E+03 6.20E+00 G  
 
PA-234   N  -1.1428E-01                                      1.63E+12             
                           131.29-1.143E-01 ?(  2.487E+00 6.04E+02 1.80E+01 G  
                           946.02 0.000E+00 +   9.403E+00 1.00E+03 1.34E+01 G  
                           569.47-1.594E+00 +   1.089E+01 1.87E+02 8.20E+00 G  
                           883.24 0.000E+00 +   1.208E+01 1.00E+03 9.60E+00 G  
                           880.53 1.904E+00 ?   2.109E+01 2.96E+02 6.00E+00 GA 
 
U-235    N   2.3589E+00                                      2.57E+11             
                           143.79 2.115E+00  (  5.044E+00 7.17E+01 1.10E+01 G  
                           205.33 2.893E+00 &(  1.316E+01 1.32E+02 5.01E+00 G  
                           163.38-1.257E+00 -   1.164E+01 2.63E+02 5.08E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:20:43 PMPage 13
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   7.2428E-01                                      1.58E+05             
                            59.54 7.243E-01 *(P 2.229E+00 6.11E+01 3.59E+01 G  
 
Np-237   F   1.8166E+00                                      2.14E+06             
                            86.49 1.817E+00  (  4.574E+00 7.55E+01 1.31E+01 G  
 
Ir-192   F  -7.5505E-02                                      7.40E+01             
                           316.49-1.393E-01 ?(  8.973E-01 1.82E+02 8.70E+01 G  
                           468.06 0.000E+00 +   2.107E+00 1.00E+03 5.18E+01 G  
                           308.44-1.881E-01 +   2.195E+00 3.21E+02 3.18E+01 G  
                           295.95 1.086E-01 ?(  2.656E+00 6.77E+02 3.02E+01 G  
 
Cs-136   F  -9.3431E-02                                      1.30E+01             
                           818.50-9.343E-02 ?(  9.817E-01 2.73E+02 1.00E+02 G  
                          1048.07-1.464E-01 +   2.052E+00 3.77E+02 8.00E+01 G  
                           340.57-5.953E-01 +   2.119E+00 1.04E+02 4.69E+01 G  
 
Np-239   T   1.6598E-01                                      2.36E+00             
                           103.70-1.708E-02 %   2.242E+00 3.68E+03 2.40E+01 X  
                           106.13 1.660E-01 ?(  2.048E+00 3.47E+02 2.27E+01 G  
                            99.50 1.023E+00 ?   3.603E+00 1.04E+02 1.50E+01 X  
 
Nd-147      -4.8150E-01                                      1.11E+01             
                           531.00-4.815E-01 ?(  7.476E+00 4.19E+02 1.30E+01 G  
                            91.10-9.415E-02 +   2.378E+00 7.22E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.69        51.        -3.    -0.002   332.32  -1.068E+00   
 AM-241      59.58        53.        12.     0.007    61.15   7.243E-01  P
 TH-234      63.36        77.        10.     0.005    43.84   5.204E+00  P
 BA-133      81.32        60.        14.     0.008    83.70   6.810E-01   
 EU-155      87.04        63.        29.     0.016    43.70   1.503E+00   
 Nd-147      93.54        73.        -2.    -0.001   721.69  -9.415E-02   
 TH-234      92.48       106.        13.     0.007    42.02   3.789E+00  P
 AC-228      95.54        53.        -2.    -0.001   432.03  -6.819E-01   
 Gd-153      97.65        42.         6.     0.003   166.12   2.937E-01   
 Np-239      99.68        48.        10.     0.006   103.53   1.023E+00   
 Gd-153     102.15        40.         3.     0.002   330.20   1.937E-01   
 Np-239     108.22        35.         2.     0.001   346.84   1.660E-01   
 EU-152     121.90        45.        -3.    -0.002   329.77  -1.591E-01   
 CO-57      121.93        47.        -4.    -0.002   265.82  -6.750E-02   
 EU-154     123.20        46.         2.     0.001   574.49   6.389E-02   
 PA-234     131.12        30.        -1.    -0.001   603.62  -1.143E-01   
 HF-181     134.14        40.        -5.    -0.003   169.28  -1.999E-01   
 CE-144     133.36        28.         2.     0.001   453.49   2.388E-01   
 HF-181     137.38        31.        14.     0.008    64.19   3.724E+00   
 CO-57      137.42        34.        13.     0.007    68.03   1.996E+00   
 U-235      143.70        44.        14.     0.008    71.67   2.115E+00   
 CE-141     145.46        64.        -4.    -0.002   265.63  -1.495E-01   
 U-235      163.24        42.        -4.    -0.002   263.24  -1.257E+00   
 U-235      205.11        37.         7.     0.004   131.78   2.893E+00   
 TH-229     210.85        29.         2.     0.001   451.43   1.231E+00   
 RA-224     240.13       126.       -28.    -0.016    58.82  -1.678E+01   
 PB-214     241.53        35.        17.     0.009    46.22   5.547E+00  P
 EU-152     244.64        34.         4.     0.002   191.40   1.434E+00   
 TH-227     256.12        20.         5.     0.003   140.87   1.727E+00   
 Cd-113m    264.00        27.        -1.    -0.001   585.83  -5.476E+02   
 BI-210M    266.20        29.        -3.    -0.001   310.72  -1.317E-01   
 Hg-203     278.65        21.         4.     0.002   159.35   1.423E-01   
 I-131      284.22        23.        -3.    -0.002   211.74  -1.496E+00   
 PB-214     295.10        26.        26.     0.015    26.35   3.911E+00  P
 Ir-192     297.12        29.         1.     0.001   676.68   1.086E-01   
 PA-231     302.53        26.        -3.    -0.002   232.37  -3.236E+00   
 BA-133     304.23        17.         2.     0.001   369.12   2.565E-01   
 BI-210M    307.67        12.        -1.     0.000   576.91  -9.136E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192     308.43        20.        -2.    -0.001   321.19  -1.881E-01   
 Ir-192     316.06        25.        -4.    -0.002   181.94  -1.393E-01   
 CR-51      323.17         9.         1.     0.000   840.24   1.559E-01   
 La-140     328.22        23.         3.     0.002   207.51   5.175E-01   
 AC-228     338.14        17.        16.     0.009    43.46   4.339E+00   
 Cs-136     339.56        37.        -9.    -0.005   104.21  -5.953E-01   
 HF-181     346.17        20.        -3.    -0.001   245.40  -5.694E-01   
 PB-214     351.99        20.        55.     0.031    15.07   4.834E+00  P
 BA-133     354.74        18.        -3.    -0.002   210.82  -1.582E-01   
 I-131      364.79        22.        -1.    -0.001   577.63  -4.842E-02   
 BA-133     384.41        21.        -2.    -0.001   327.47  -8.018E-01   
 SN-113     391.63        22.        -2.    -0.001   393.12  -9.767E-02   
 SB-125     428.99        10.         3.     0.002   141.70   4.581E-01   
 AG-108M    434.02        14.        -1.     0.000   694.60  -3.349E-02   
 pm-146     455.91        12.        -3.    -0.001   192.84  -1.671E-01   
 SB-125     463.82        17.        -1.    -0.001   449.99  -5.279E-01   
 HF-181     482.35        15.         5.     0.003   130.27   2.419E-01   
 RU-103     497.34        22.        -4.    -0.002   186.78  -1.790E-01   
 RH-106     510.89        19.        26.     0.015    30.62   5.948E+00   
 Nd-147     531.93        15.        -1.    -0.001   418.97  -4.815E-01   
 CS-134     563.37        16.        -3.    -0.002   187.17  -1.842E+00   
 PA-234     570.68        11.        -3.    -0.001   186.69  -1.594E+00   
 BI-207     570.68        11.        -3.    -0.001   186.79  -1.337E-01   
 SB-125     600.58        21.        -4.    -0.002   167.82  -1.157E+00   
 SB-124     602.78        21.        -3.    -0.002   227.80  -1.543E-01   
 CS-134     604.54        18.         5.     0.003   123.28   2.771E-01   
 RU-103     609.46        17.        39.     0.022    21.85   3.559E+01   
 AG-108M    613.72        25.        -3.    -0.002   218.07  -1.952E-01   
 PM-144     619.46        17.        -5.    -0.003   125.46  -2.647E-01   
 RH-106     621.75         7.         3.     0.002   125.44   1.753E+00   
 SB-125     635.38        14.        -1.    -0.001   402.45  -6.501E-01   
 I-131      637.41         9.         5.     0.003   107.48   3.405E+00   
 AG-110M    656.93        12.         1.     0.001   444.17   6.525E-02   
 CS-137     661.75        17.        -1.    -0.001   113.24  -6.427E-02  P
 NB-94      703.37        14.         6.     0.003   102.46   3.367E-01   
 EU-154     722.96        19.        -4.    -0.002   155.18  -1.262E+00   
 ZR-95      722.74        17.        -5.    -0.003   135.59  -6.228E-01   
 BI-212     727.27         9.         4.     0.002   131.23   2.843E+00   
 pm-146     735.84         9.         3.     0.002   140.27   9.161E-01   
 ZR-95      757.26        15.        -2.    -0.001   283.37  -2.317E-01   
 AG-110M    763.70        13.         1.     0.001   396.86   3.737E-01   
 NB-95      765.11        19.        -4.    -0.002   168.97  -2.445E-01   
 EU-152     778.38        14.         1.     0.001   538.88   4.930E-01   
 BI-212     785.28        17.         4.     0.002   164.23   1.873E+01   
 CS-134     796.83        13.        -4.    -0.002   140.46  -3.012E-01   
 La-140     815.84         8.        -1.    -0.001   356.22  -3.324E-01   
 Cs-136     817.22         7.        -1.    -0.001   273.40  -9.343E-02   
 MN-54      834.40         5.         2.     0.001   146.58   1.689E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:20:43 PMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140377.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     873.94        16.        -3.    -0.002   211.70  -1.618E+00   
 PA-234     880.45        10.         2.     0.001   295.58   1.904E+00   
 AG-110M    884.61        14.        -1.     0.000   603.56  -8.825E-02   
 Sc-46      889.13        16.        -2.    -0.001   278.66  -1.482E-01   
 y-88       896.77        11.        -2.    -0.001   306.19  -1.215E-01   
 AC-228     910.55        11.        14.     0.008    43.28   3.448E+00   
 EU-152     963.27        11.         5.     0.003    96.47   2.881E+00   
 AC-228     969.79        15.        -2.    -0.001   288.27  -8.602E-01   
 EU-154     996.49        11.        -3.    -0.002   172.65  -2.146E+00   
 EU-154    1004.65        10.         3.     0.001   175.78   1.183E+00   
 Co-56     1036.74        10.        -1.     0.000   768.89  -3.393E-01   
 Cs-136    1048.00        14.        -1.    -0.001   376.91  -1.464E-01   
 RH-106    1050.80        17.        -2.    -0.001   252.80  -1.253E+01   
 BI-207    1063.01         8.         1.     0.000   496.15   9.485E-02   
 Ga-68     1077.04        11.         5.     0.003   106.89   1.442E+01   
 FE-59     1100.19        18.        -5.    -0.003   141.81  -6.833E-01   
 EU-152    1112.46        11.        -3.    -0.002   159.55  -1.988E+00   
 Sc-46     1120.79        15.         6.     0.004    95.19   5.553E-01   
 CO-60     1171.15         9.        -1.    -0.001   372.35  -1.077E-01   
 Ta-182    1222.03        14.        -2.    -0.001   339.97  -5.553E-01   
 Co-56     1237.43         6.         8.     0.004    57.66   1.105E+00   
 NA-22     1273.97         8.        -1.     0.000   676.68  -5.924E-02   
 EU-154    1274.02         8.        -1.     0.000   669.61  -1.670E-01   
 FE-59     1292.01        10.         2.     0.001   211.11   5.016E-01   
 CO-60     1331.19         9.        -1.    -0.001   294.42  -1.489E-01   
 EU-152    1408.29         8.        -2.    -0.001   276.77  -7.547E-01   
 Co-56     1771.79         3.         0.     0.000   727.37   2.971E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.1152E-03    4.1153E-03    4.559E+04%                7.28E+00
 NA-22  #A   -5.9239E-02   -5.9239E-02    6.767E+02%                1.56E+00
 K-40         1.2694E+02    1.2694E+02    9.093E+00%                1.18E+01
 Sc-46  #A    2.0355E-01    2.0355E-01    9.519E+01%                1.51E+00
 CR-51  #A    1.5593E-01    1.5593E-01    8.402E+02%                5.09E+00
 MN-54  #A    1.6892E-01    1.6892E-01    1.466E+02%                9.20E-01
 FE-59  #A   -1.6986E-01   -1.6987E-01    1.272E+02%                3.42E+00
 Co-56  #A    4.4019E-01    4.4019E-01    5.766E+01%                1.24E+00
 CO-57  #A    1.6139E-01    1.6139E-01    6.803E+01%                6.29E-01
 CO-58  #A    6.6680E-03    6.6681E-03    3.789E+03%                1.01E+00
 CO-60  #A   -1.4894E-01   -1.4894E-01    2.944E+02%                1.66E+00
 ZN-65  #A   -4.6039E-02   -4.6039E-02    1.372E+03%                2.53E+00
 NB-94  #A    3.3675E-01    3.3675E-01    1.025E+02%                1.20E+00
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 TestAmerica                     Spectrum name: 5_Gamma_20140377.An1             
                                                                                 
 ZR-95  #A   -2.3174E-01   -2.3174E-01    2.834E+02%                2.41E+00
 NB-95  #A   -2.4455E-01   -2.4455E-01    1.690E+02%                1.47E+00
 RU-103 #A   -1.7903E-01   -1.7903E-01    1.868E+02%                1.19E+00
 RH-106 #A    1.7528E+00    1.7528E+00    1.254E+02%                7.95E+00
 AG-108M#A   -3.3494E-02   -3.3494E-02    6.946E+02%                8.74E-01
 AG-110M#A    4.2654E-02    4.2654E-02    2.827E+02%                1.99E+00
 SN-113 #A   -9.7668E-02   -9.7668E-02    3.931E+02%                1.39E+00
 SB-124 #A   -1.5430E-01   -1.5430E-01    2.278E+02%                1.26E+00
 SB-125 #A    4.5812E-01    4.5812E-01    1.417E+02%                2.34E+00
 I-131  #A    2.3015E-01    2.3017E-01    1.075E+02%                1.02E+00
 Gd-153 #A    2.5160E-01    2.5160E-01    1.661E+02%                1.70E+00
 Ga-68  #A    1.4234E+01    1.4417E+01    1.069E+02%                5.41E+01
 Tc-99m #A   -8.7522E-03   -8.7732E-03    1.524E+03%                4.90E-01
 BA-133 #A   -6.3654E-02   -6.3654E-02    2.108E+02%                1.20E+00
 CS-134 #A    2.7713E-01    2.7713E-01    1.233E+02%                1.20E+00
 CS-137 #A   -6.4273E-02   -6.4273E-02    7.692E+02%                1.46E+00
 CE-139 #A    1.0239E-02    1.0239E-02    1.744E+03%                6.47E-01
 Ba-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.26E+00
 La-140 #A    9.0799E-02    9.0803E-02    2.075E+02%                9.06E-01
 CE-141 #A   -1.4946E-01   -1.4947E-01    2.656E+02%                1.38E+00
 CE-144 #A    2.3876E-01    2.3876E-01    4.535E+02%                3.90E+00
 PM-144 #A   -2.9938E-03   -2.9938E-03    9.423E+03%                1.09E+00
 EU-152 #A    9.6274E-01    9.6274E-01    9.647E+01%                4.03E+00
 EU-154 #A    4.7948E-02    4.7948E-02    1.376E+02%                1.24E+01
 EU-155 #A    8.8529E-01    8.8529E-01    4.370E+01%                2.59E+00
 HF-181 #A    4.7780E-01    4.7780E-01    6.419E+01%                1.11E+00
 Ta-182 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.33E+00
 Hg-203 #A    1.4228E-01    1.4228E-01    1.594E+02%                8.02E-01
 TL-208       2.0170E+00    2.0170E+00    2.039E+01%                6.29E-01
 pm-146 #A    3.6481E-01    3.6481E-01    1.403E+02%                4.53E+00
 y-88   #A   -1.2151E-01   -1.2151E-01    3.062E+02%                1.39E+00
 Cd-113m#A   -5.4764E+02   -5.4764E+02    5.858E+02%                1.16E+04
 Cd-109  A    3.7627E+00    3.7627E+00    1.197E+02%                1.54E+01
 PB-210  A    7.9094E+00    7.9094E+00    8.732E+01%                2.36E+01
 PB-212       5.9366E+00    5.9366E+00    1.225E+01%                1.35E+00
 PB-214 #     4.5207E+00    4.5207E+00    1.700E+01%                2.06E+00
 BI-207 #A   -3.4815E-02   -3.4815E-02    1.868E+02%                9.14E-01
 BI-212 #A    2.8434E+00    2.8434E+00    1.312E+02%                1.34E+01
 BI-214       6.0415E+00    6.0415E+00    1.861E+01%                2.40E+00
 BI-210M#A   -1.3173E-01   -1.3173E-01    3.107E+02%                1.46E+00
 RA-224 #A   -1.6776E+01   -1.6776E+01    5.882E+01%                3.24E+01
 AC-228 #A    3.7092E+00    3.7092E+00    3.067E+01%                4.52E+00
 TH-227 #A    7.3366E-01    7.3366E-01    1.409E+02%                8.76E+00
 TH-229 #A    5.0015E-01    5.0015E-01    4.514E+02%                1.21E+01
 TH-234 #A    4.3629E+00    4.3629E+00    8.215E+01%                2.35E+01
 PA-231 #A   -3.2359E+00   -3.2359E+00    2.324E+02%                2.68E+01
 PA-233 #A   -4.4121E-02   -4.4121E-02    1.231E+03%                2.00E+00
 PA-234 #A   -1.1428E-01   -1.1428E-01    6.036E+02%                2.49E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                3.02E+02
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 U-235  #A    2.3589E+00    2.3589E+00    7.167E+01%                5.04E+00
 AM-241 #A    7.2428E-01    7.2428E-01    8.908E+01%                2.23E+00
 Np-237  A    1.8166E+00    1.8166E+00    7.546E+01%                4.57E+00
 Ir-192 #A   -7.5504E-02   -7.5505E-02    1.819E+02%                8.97E-01
 Cs-136 #A   -9.3427E-02   -9.3431E-02    2.734E+02%                9.82E-01
 Np-239 #A    1.6594E-01    1.6598E-01    3.468E+02%                2.05E+00
 Nd-147 #A   -4.8147E-01   -4.8150E-01    4.190E+02%                7.48E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  238.5 to  2000.8 keV)     1.409E+02  Bq/Sample     
 Total Decayed Activity (  238.5 to  2000.8 keV) 1.4093433E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140374 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-23-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-23-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 12:54        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 12:55:47     Real Time: 1802   sec
        Analysis Time: 2/10/2014 13:26        Dead Time: 0.14   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.422E-01         1092.0     1.553E+00    1.553E+00    5.704E+00
NA-22     -1.050E-01          307.2     3.224E-01    3.225E-01    1.173E+00
K-40       1.701E+02            5.7     9.643E+00    1.299E+01    8.314E+00
Sc-46      3.036E-01           51.2     1.553E-01    1.561E-01    7.138E-01
CR-51     -3.043E-01          469.0     1.427E+00    1.427E+00    5.134E+00
MN-54      0.000E+00         1000.0     1.465E-01    1.465E-01    5.950E-01
FE-59      2.191E-02          103.1     2.259E-02    2.262E-02    1.802E+00
Co-56      1.901E-01          151.7     2.883E-01    2.884E-01    7.736E-01
CO-57      1.815E-01           80.0     1.452E-01    1.455E-01    4.602E-01
CO-58      8.677E-02          238.7     2.071E-01    2.072E-01    7.547E-01
CO-60      0.000E+00         1000.0     7.483E-02    7.483E-02    1.096E+00
ZN-65     -3.994E-01          180.1     7.195E-01    7.197E-01    2.532E+00
NB-94      0.000E+00         1000.0     8.035E-02    8.035E-02    9.400E-01
ZR-95     -1.667E-01          233.1     3.885E-01    3.886E-01    1.404E+00
NB-95     -2.262E-01          113.9     2.577E-01    2.580E-01    8.910E-01
RU-103     3.332E-03         6262.0     2.086E-01    2.086E-01    7.608E-01
RH-106     1.380E+00          152.9     2.111E+00    2.112E+00    6.788E+00
AG-108M    0.000E+00         1000.0     1.056E-01    1.056E-01    6.704E-01
AG-110M    1.172E-01          266.0     3.118E-01    3.118E-01    1.137E+00
SN-113    -7.601E-02          380.6     2.893E-01    2.893E-01    1.028E+00
SB-124     6.700E-02          309.6     2.075E-01    2.075E-01    7.469E-01
SB-125     7.198E-01           50.3     3.623E-01    3.642E-01    2.193E+00
I-131      1.716E-01          195.6     3.358E-01    3.359E-01    7.101E-01
Gd-153    -5.755E-01           94.1     5.414E-01    5.425E-01    1.817E+00
Ga-68     -7.988E+00          135.7     1.084E+01    1.085E+01    3.806E+01
Tc-99m     0.000E+00         1000.0     5.203E-02    5.203E-02    6.161E-01
BA-133    -5.076E-02           91.5     4.643E-02    4.651E-02    1.148E+00
CS-134     2.579E-01           97.0     2.501E-01    2.505E-01    2.707E+00
CS-137     6.631E-02          325.3     2.157E-01    2.157E-01    7.899E-01
CE-139    -8.563E-02          260.2     2.228E-01    2.230E-01    7.647E-01
Ba-140     6.958E-01           82.7     5.756E-01    5.767E-01    2.517E+00
La-140     0.000E+00         1000.0     9.082E-02    9.082E-02    4.733E-01
CE-141     1.940E-01          143.8     2.790E-01    2.791E-01    9.548E-01
CE-144    -1.105E-02        11730.0     1.297E+00    1.297E+00    4.533E+00
PM-144    -1.902E-01          146.1     2.779E-01    2.781E-01    9.659E-01
EU-152     3.942E-01           80.4     3.168E-01    3.175E-01    2.677E+00
EU-154     0.000E+00          707.1     8.739E-01    8.739E-01    8.124E+00
EU-155     5.978E-01           67.7     4.047E-01    4.060E-01    1.959E+00
HF-181     1.495E-01           84.2     1.258E-01    1.261E-01    8.394E-01
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Ta-182     6.093E-01          142.8     8.700E-01    8.705E-01    3.068E+00
Hg-203     1.244E-02         1659.0     2.064E-01    2.064E-01    7.330E-01
TL-208     2.741E+00           12.5     3.421E-01    3.705E-01    4.563E-01
pm-146    -1.389E-02         4370.0     6.072E-01    6.072E-01    2.265E+00
y-88      -1.169E-02         2133.0     2.494E-01    2.494E-01    9.307E-01
Cd-113m   -1.073E+01        18630.0     1.999E+03    1.999E+03    7.304E+03
Cd-109     5.850E+00           70.1     4.103E+00    4.116E+00    1.361E+01
PB-210     7.517E+00           87.3     6.561E+00    6.576E+00    2.201E+01
PB-212     6.051E+00           12.8     7.745E-01    8.678E-01    1.490E+00
PB-214     5.872E+00           11.0     6.435E-01    7.121E-01    1.402E+00
BI-207    -1.126E-01          204.7     2.305E-01    2.306E-01    8.128E-01
BI-212     4.886E+00           59.2     2.891E+00    2.902E+00    9.403E+00
BI-214     8.529E+00           10.3     8.756E-01    9.814E-01    1.435E+00
BI-210M   -1.003E-01          311.5     3.122E-01    3.123E-01    1.099E+00
RA-224    -5.216E+00          129.8     6.771E+00    6.779E+00    2.283E+01
AC-228     5.026E+00           17.0     8.529E-01    8.906E-01    2.696E+00
TH-227    -3.933E+00           62.6     2.463E+00    2.476E+00    8.118E+00
TH-229     1.791E+00          196.5     3.518E+00    3.521E+00    1.214E+01
TH-234     4.173E+00          131.6     5.492E+00    5.496E+00    1.863E+01
PA-231     3.578E+00          134.6     4.817E+00    4.821E+00    1.676E+01
PA-233    -2.010E-01          215.2     4.326E-01    4.328E-01    1.522E+00
PA-234     0.000E+00         1000.0     5.858E-01    5.858E-01    2.868E+00
PA-234M   -6.104E+00          509.7     3.111E+01    3.111E+01    1.145E+02
U-235      1.533E+00          101.3     1.553E+00    1.555E+00    4.784E+00
AM-241    -6.969E-02          754.4     5.257E-01    5.258E-01    1.838E+00
Np-237     1.742E+00           69.3     1.208E+00    1.212E+00    4.002E+00
Ir-192     7.808E-01           21.7     1.691E-01    1.753E-01    6.269E-01
Cs-136    -1.730E-01          136.0     2.354E-01    2.356E-01    8.283E-01
Np-239     1.142E+00           44.7     5.110E-01    5.156E-01    1.630E+00
Nd-147     2.622E-01          519.5     1.362E+00    1.362E+00    4.967E+00
-----------------------------------------------------------------------------
Total      2.377E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-23-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140374.An1

 Acquisition information
        Start time:                 2/10/2014 12:55:47 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.14 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 12:54:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1693

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    47.32       15.  87.28   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    63.63       11. 131.60   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.85      127.  14.72   1.03  4.575E-02
    77.20      135.  12.90   1.03  4.680E-02
    86.49       21.  69.31   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.433E-01 EU155 
                                                86.54  30.700  7.433E-01 EU155 
    86.60       11. 155.22   1.04  5.010E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.071E-01 EU155 
    88.04       20.  70.13   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    92.59        4. 448.03   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  8.570E-01 AC228 
   100.27       10.  99.08   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
   105.45       25.  44.74   1.06  5.323E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.142E+00 Np239 
                                               105.31  21.200  1.224E+00 EU155 
   105.52       18.  67.69   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  8.157E-01 Np239 
   121.13       14.  80.37   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.743E-01 CO57  
   121.21       14.  79.99   1.07  5.303E-02   121.78  28.580  5.145E-01 EU152 
                                               122.06  85.600  1.719E-01 CO57  
   133.11        8. 175.73   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  7.283E-01 CE144 
                                               136.30   5.850  1.391E+00 HF181 
   133.45       10.  84.15   1.08  5.152E-02   133.02  43.300    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               133.54  11.090  1.014E+00 CE144 
                                               136.30   5.850  1.935E+00 HF181 
   136.76        3. 475.37   1.08  5.150E-02   136.47  10.680    PBC<MDA CO57  
   144.07        8. 143.79   1.09  5.012E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  1.940E-01 CE141 
   144.18        8. 177.65   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  1.799E-01 CE141 
   163.52       16.  82.73   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.626E+00 U235  
   163.61       13. 101.30   1.11  4.676E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.142E+00 U235  
   193.57        6. 196.46   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   238.43      182.  12.35   0.84  3.734E-02   238.63  43.300  6.051E+00 PB212 
   277.32       13.  82.94   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   284.07        4. 209.67   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.38       53.  21.65   1.23  3.225E-02   295.09  19.300  4.759E+00 PB214 
                                               295.95  30.160  3.052E+00 Ir192 
                                               295.95  30.160  3.052E+00 Ir192 
   295.48       65.  17.88   0.80  3.232E-02   295.09  19.300  5.790E+00 PB214 
                                               295.95  30.160  3.712E+00 Ir192 
   302.26        6. 120.85   1.24  3.175E-02   302.65   2.880  3.825E+00 PA231 
                                               302.85  18.330  6.012E-01 BA133 
                                               302.85  18.330  6.012E-01 BA133 
   302.31        6. 134.62   1.24  3.176E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.624E-01 BA133 
   338.10       49.  21.74   1.27  2.940E-02   338.32  12.010  7.782E+00 AC228 
                                               338.32  12.010  7.782E+00 AC228 
   351.70      114.  12.68   0.72  2.862E-02   351.93  37.600  5.915E+00 PB214 
   462.87       14.  50.34   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   510.97       42.  25.85   1.42  2.188E-02   511.86  20.000  5.340E+00 RH106 
                                               511.86  20.000  5.340E+00 RH106 
   531.11        1. 519.48   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.38        1. 569.62   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   583.08       81.  12.48   1.17  1.989E-02   583.02  84.500  2.689E+00 TL208 
   602.38        2. 309.65   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   609.04      136.   9.58   1.41  1.925E-02   609.31  46.090  8.529E+00 BI214 
                                               610.30   5.750  6.845E+01 RU103 
   610.30        6. 174.91   1.51  1.922E-02   610.30   5.750    PBC<MDA RU103 
   635.81        1. 483.60   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   636.95        3. 195.65   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   661.37        2. 325.30   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   727.66       11.  59.16   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   784.92        6. 107.93   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.33        6. 105.15   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   803.21        6.  97.01   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   810.96        2. 238.68   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   847.64        2. 261.24   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
                                               846.77  99.935  8.096E-02 Co56  
   884.49        2. 266.04   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   910.79       29.  26.06   1.75  1.418E-02   911.07  29.000  3.885E+00 AC228 
                                               911.07  29.000  3.885E+00 AC228 
   965.11        3. 302.66   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.22        8.  99.97   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  1.885E+00 AC228 
  1050.53        4. 152.93   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.129E+01 RH106 
  1111.95        1. 429.75   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1120.35       18.  25.08   1.90  1.206E-02  1120.29  15.100  5.408E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.67       13.  51.16   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.958E-01 Sc46  
                                              1121.30  34.900  1.708E+00 Ta182 
  1121.36        5. 142.79   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  6.093E-01 Ta182 
  1221.87        1. 996.74   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.83        5. 154.16   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  3.551E-01 Co56  
  1291.09        4. 140.98   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1408.27        1. 512.19   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.58      318.   5.54   2.05  9.749E-03  1460.83  10.670  1.700E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.02    74.85       110.       127. 2.767E+03   14.72   1.025  -       D
   308.42    77.20        85.       135. 2.891E+03   12.90   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    188.93    47.32        76.        15.     0.008    87.28   0.998s
 AM-241    245.80    61.54        76.        -2.    -0.001   754.35   1.010s
 TH-234    254.15    63.63       103.        11.     0.006   131.60   1.014s
 Np-237    345.55    86.49        91.        21.     0.011    69.31   1.036D
 EU-155    345.99    86.60       147.        11.     0.006   155.22   1.036s
 Cd-109    351.75    88.04        90.        20.     0.011    70.13   1.038D
 Nd-147    365.73    91.54       185.       -26.    -0.015    75.21   1.041s
 TH-234    369.94    92.59       195.         4.     0.002   448.03   1.042s
 AC-228    379.34    94.94       133.       -11.    -0.006   150.25   1.043s
 Gd-153    387.76    97.05       109.       -16.    -0.009    94.08   1.047s
 Gd-153    400.67   100.27        40.        10.     0.005    99.08   1.052s
 EU-155    421.67   105.52        63.        18.     0.010    67.69   1.054s
 Np-239    421.38   105.45        49.        25.     0.014    44.74   1.055s
 EU-152    484.08   121.13        58.        14.     0.008    80.37   1.070s
 CO-57     484.39   121.21        56.        14.     0.008    79.99   1.070s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    491.15   122.90        86.        -6.    -0.003   230.58   1.071s
 HF-181    531.97   133.11        84.         8.     0.004   175.73   1.081s
 HF-181    533.35   133.45        34.        10.     0.006    84.15   1.084s
 CO-57     546.56   136.76        73.         3.     0.001   475.37   1.084s
 U-235     576.25   144.18        93.         8.     0.004   177.65   1.091s
 CE-141    575.81   144.07        69.         8.     0.005   143.79   1.092s
 Ba-140    653.59   163.52        75.        16.     0.009    82.73   1.108s
 U-235     653.96   163.61        86.        13.     0.007   101.30   1.109s
 CE-139    662.80   165.82       112.        -6.    -0.003   260.25   1.111s
 TH-229    773.77   193.57        68.         6.     0.003   196.46   1.137s
 TH-229    842.28   210.70        96.        -6.    -0.003   250.19   1.153s
 TH-227    946.37   236.73       194.       -33.    -0.018    62.62   1.177s
 PB-212    953.16   238.43        76.       176.     0.098    12.35   0.836s
 RA-224    961.19   240.44       164.       -14.    -0.008   129.82   1.181s
 PB-214    963.12   240.92       183.        -4.    -0.002   505.10   1.182s
 EU-152    973.91   243.62        76.       -15.    -0.008    84.88   1.185s
 BI-210M  1060.82   265.35        46.        -3.    -0.002   311.48   1.204s
 TL-208   1108.70   277.32        53.        13.     0.007    82.94   1.214 
 I-131    1135.71   284.07        37.         4.     0.002   209.67   1.221s
 PB-214   1181.33   295.48        21.        65.     0.036    17.88   0.803s
 Ir-192   1180.94   295.38        40.        53.     0.030    21.65   1.231s
 PB-212   1197.93   299.63        36.        -1.    -0.001   795.62   1.235s
 PA-231   1201.76   300.59        37.        -2.    -0.001   351.70   1.235s
 PA-231   1208.65   302.31        28.         6.     0.003   134.62   1.237s
 BA-133   1208.45   302.26        26.         6.     0.003   120.85   1.238s
 Ba-140   1222.03   305.66        37.        -3.    -0.002   268.61   1.240s
 BI-210M  1222.03   305.66        36.        -2.    -0.001   367.75   1.240s
 PA-233   1248.81   312.35        36.        -4.    -0.002   215.20   1.246s
 CR-51    1285.60   321.55        30.        -2.    -0.001   469.03   1.253s
 AC-228   1351.78   338.10        33.        49.     0.027    21.74   1.270s
 Cs-136   1363.16   340.94        56.        -4.    -0.002   274.01   1.272s
 HF-181   1386.06   346.67        36.        -1.    -0.001   759.81   1.276s
 PB-214   1406.17   351.70        28.       114.     0.064    12.68   0.723s
 BA-133   1423.23   355.96        52.        -8.    -0.004   137.34   1.285s
 BA-133   1537.83   384.62        33.        -6.    -0.003   137.42   1.310s
 SN-113   1569.50   392.53        38.        -2.    -0.001   380.62   1.317s
 pm-146   1811.65   453.07        33.        -6.    -0.003   140.15   1.372s
 SB-125   1850.82   462.87        18.        14.     0.008    50.34   1.380 
 Ir-192   1874.29   468.73        22.        -4.    -0.002   161.98   1.384s
 RH-106   2043.24   510.97        38.        42.     0.023    25.85   1.422s
 Nd-147   2123.79   531.11        22.         1.     0.001   519.48   1.438s
 Ba-140   2148.86   537.38        20.         1.     0.001   569.62   1.444s
 CS-134   2279.02   569.92        33.        -4.    -0.002   192.48   1.471s
 PA-234   2279.02   569.92        33.        -4.    -0.002   192.48   1.471s
 BI-207   2278.59   569.81        32.        -4.    -0.002   204.68   1.471s
 TL-208   2331.69   583.08         6.        81.     0.045    12.48   1.167 
 SB-124   2408.88   602.38        24.         2.     0.001   309.65   1.499s
 BI-214   2435.52   609.04        19.       136.     0.076     9.58   1.408 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2440.56   610.30        60.         6.     0.004   174.91   1.505s
 PM-144   2468.02   617.16        29.        -5.    -0.003   162.67   1.512s
 SB-125   2542.63   635.81        22.         1.     0.001   483.60   1.526s
 I-131    2547.19   636.95        19.         3.     0.002   195.65   1.527s
 AG-110M  2628.64   657.31        22.        -5.    -0.003   145.08   1.544s
 CS-137   2644.86   661.37        17.         2.     0.001   325.30   1.548s
 PM-144   2783.28   695.97        34.        -6.    -0.003   146.14   1.576s
 SB-124   2895.76   724.08        31.        -5.    -0.003   170.51   1.598s
 AG-108M  2894.88   723.86        30.        -5.    -0.003   169.45   1.598s
 EU-154   2896.51   724.27        34.        -6.    -0.003   153.77   1.598s
 ZR-95    2895.93   724.13        30.        -5.    -0.003   174.59   1.599s
 BI-212   2910.09   727.66        16.        11.     0.006    59.16   1.601s
 ZR-95    3028.67   757.31        18.        -3.    -0.001   233.10   1.625s
 AG-110M  3058.41   764.74        36.       -10.    -0.005    94.25   1.631s
 NB-95    3058.13   764.67        25.        -7.    -0.004   113.94   1.632s
 PA-234M  3046.66   761.80        11.        -1.    -0.001   422.84   1.633s
 BI-212   3139.17   784.92        15.         6.     0.003   107.93   1.648s
 CS-134   3180.82   795.33        19.         6.     0.004   105.15   1.656s
 CS-134   3212.32   803.21        13.         6.     0.003    97.01   1.661s
 CO-58    3243.33   810.96        15.         2.     0.001   238.68   1.668s
 La-140   3264.73   816.31        17.        -1.    -0.001   583.24   1.672s
 Cs-136   3269.92   817.60        19.        -5.    -0.003   136.04   1.674s
 Co-56    3390.08   847.64        15.         2.     0.001   261.24   1.696s
 NB-94    3483.28   870.93        21.        -4.    -0.002   193.31   1.715s
 PA-234   3528.92   882.34        20.        -4.    -0.002   154.36   1.724s
 AG-110M  3537.55   884.49        16.         2.     0.001   266.04   1.725s
 AC-228   3642.75   910.79        14.        29.     0.016    26.06   1.746s
 AG-110M  3749.57   937.48        22.        -1.    -0.001   719.33   1.766s
 PA-234   3786.62   946.74        18.        -1.    -0.001   444.50   1.772s
 EU-152   3860.12   965.11        34.         3.     0.002   302.66   1.786s
 AC-228   3876.57   969.22        28.         8.     0.004    99.97   1.790s
 PA-234M  4009.02  1002.32        18.        -1.    -0.001   509.68   1.814s
 Co-56    4147.11  1036.83        18.        -3.    -0.002   191.22   1.841s
 RH-106   4201.93  1050.53        17.         4.     0.002   152.93   1.850s
 BI-207   4253.35  1063.38        25.        -2.    -0.001   359.61   1.860s
 Ga-68    4302.65  1075.70        20.        -5.    -0.003   135.70   1.870s
 FE-59    4399.13  1099.81        18.        -4.    -0.002   150.46   1.886s
 EU-152   4447.70  1111.95        18.         1.     0.001   429.75   1.895s
 ZN-65    4464.55  1116.16        29.        -4.    -0.002   180.12   1.897s
 BI-214   4481.07  1120.29         6.        18.     0.010    25.08   1.901D
 Sc-46    4482.59  1120.67        15.        13.     0.007    51.16   1.901s
 Ta-182   4485.12  1121.30        19.         5.     0.003   142.79   1.901D
 CO-60    4686.66  1171.66        22.        -5.    -0.003   148.46   1.938s
 Ta-182   4755.18  1188.78        27.        -2.    -0.001   355.79   1.949s
 Ta-182   4887.58  1221.87        27.         1.     0.000   996.74   1.972s
 Co-56    4955.47  1238.83        24.         5.     0.003   154.16   1.984s
 NA-22    5096.57  1274.09        19.        -2.    -0.001   307.17   2.008s
 EU-154   5096.51  1274.07        19.        -2.    -0.001   309.44   2.008s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    5164.64  1291.09        15.         4.     0.002   140.98   2.020s
 EU-152   5633.64  1408.27        15.         1.     0.001   512.19   2.097s
 K-40     5843.01  1460.58         8.       318.     0.177     5.54   2.055 
 Co-56    7085.74  1771.01         8.        -2.    -0.001   262.25   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4217E-01                                      5.31E+01             
                           477.60-1.422E-01 %(  5.704E+00 1.09E+03 1.05E+01 G  
 
NA-22    C  -1.0496E-01                                      9.50E+02             
                          1274.53-1.050E-01 ?(  1.173E+00 3.07E+02 9.99E+01 G  
 
K-40     N   1.7005E+02                                      4.66E+11             
                          1460.83 1.700E+02  (P 8.314E+00 5.54E+00 1.07E+01 G  
 
Sc-46    F   3.0357E-01                                      8.38E+01             
                           889.28 1.134E-02 %(  7.138E-01 1.64E+03 1.00E+02 G  
                          1120.55 5.958E-01 ?(  9.679E-01 5.12E+01 1.00E+02 G  
 
CR-51    F  -3.0428E-01                                      2.77E+01             
                           320.08-3.043E-01 ?(  5.134E+00 4.69E+02 9.94E+00 G  
 
FE-59    F   2.1911E-02                                      4.45E+01             
                          1099.25-3.379E-01 ?(  1.802E+00 1.50E+02 5.65E+01 G  
                          1291.60 4.925E-01 ?(  2.467E+00 1.41E+02 4.32E+01 G  
 
Co-56    C   1.9006E-01                                      7.73E+01             
                           846.77 8.096E-02 ?(  7.736E-01 2.61E+02 9.99E+01 G  
                          1238.28 3.551E-01 ?(  1.926E+00 1.54E+02 6.61E+01 G  
                          1037.84-9.960E-01 +   6.837E+00 1.91E+02 1.41E+01 G  
                          1771.35-6.727E-01 +   6.704E+00 2.62E+02 1.55E+01  A 
 
CO-57    C   1.8154E-01                                      2.72E+02             
                           122.06 1.719E-01 &(  4.602E-01 8.00E+01 8.56E+01 G  
                           136.47 2.591E-01 ?(  4.297E+00 4.75E+02 1.07E+01 G  
 
CO-58    C   8.6774E-02                                      7.09E+01             
                           810.78 8.677E-02 ?(  7.547E-01 2.39E+02 9.95E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -3.9943E-01                                      2.44E+02             
                          1115.55-3.994E-01 ?(  2.532E+00 1.80E+02 5.06E+01 G  
 
ZR-95    I  -1.6669E-01                                      6.40E+01             
                           756.73-1.667E-01 ?(  1.404E+00 2.33E+02 5.45E+01 G  
                           724.20-3.436E-01 +   2.107E+00 1.75E+02 4.42E+01 G  
 
NB-95    I  -2.2617E-01                                      6.40E+01             
                           765.79-2.262E-01 ?(  8.910E-01 1.14E+02 9.98E+01 G  
 
RU-103   I   3.3318E-03                                      3.93E+01             
                           497.05 3.332E-03 &(  7.608E-01 6.26E+03 9.09E+01 G  
                           610.30 3.221E+00 ?   1.945E+01 1.75E+02 5.75E+00 GA 
 
RH-106   I   1.3801E+00                                      3.74E+02             
                           621.92-1.766E-01 %(  6.788E+00 1.04E+03 9.93E+00 G  
                          1050.36 1.129E+01 ?(  6.138E+01 1.53E+02 1.56E+00 G  
                           511.86 5.340E+00 &   3.996E+00 2.59E+01 2.00E+01 GA 
 
AG-110M  F   1.1719E-01                                      2.50E+02             
                           884.68 1.172E-01 ?(  1.137E+00 2.66E+02 7.27E+01 G  
                           657.76-1.564E-01 +   7.976E-01 1.45E+02 9.46E+01 G  
                           937.49-1.075E-01 +   2.838E+00 7.19E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   1.655E+00 1.00E+03 2.43E+01 G  
                           763.94-1.469E+00 +   4.701E+00 9.43E+01 2.23E+01 G  
 
SN-113   F  -7.6012E-02                                      1.15E+02             
                           391.69-7.601E-02 ?(  1.028E+00 3.81E+02 6.40E+01 G  
 
SB-124   F   6.7002E-02                                      6.02E+01             
                           602.73 6.700E-02 ?(  7.469E-01 3.10E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-1.446E+00 +   8.647E+00 1.71E+02 1.08E+01 G  
 
SB-125   I   7.1980E-01                                      1.01E+03             
                           427.88 0.000E+00 ?(  2.193E+00 1.00E+03 2.96E+01 G  
                           600.50 3.066E-02 &   4.098E+00 3.63E+03 1.79E+01 G  
                           635.89 3.643E-01 ?(  6.428E+00 4.84E+02 1.13E+01 G  
                           463.37 3.139E+00  (  5.018E+00 5.03E+01 1.05E+01 G  
 
I-131    I   1.7161E-01                                      8.02E+00             
                           364.48-6.514E-03 %(  7.101E-01 3.01E+03 8.17E+01 G  
                           284.30 1.147E+00 &(  8.448E+00 2.10E+02 6.14E+00 G  
                           636.97 1.366E+00 ?(  9.575E+00 1.96E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -5.7547E-01                                      2.42E+02             
                            97.50-5.755E-01 ?(  1.817E+00 9.41E+01 3.00E+01 G  
                           103.20 4.603E-01 +   1.551E+00 9.91E+01 2.18E+01 G  
 
Ga-68    C  -7.9879E+00                                      4.71E-02             
                          1077.40-7.988E+00 ?(  3.806E+01 1.36E+02 3.30E+00 G  
 
BA-133   F  -5.0763E-02                                      3.85E+03             
                           356.00-2.434E-01 ?(  1.148E+00 1.37E+02 6.20E+01 G  
                           302.85 6.012E-01 &(  2.519E+00 1.21E+02 1.83E+01 G  
                           383.84-1.434E+00 +   6.834E+00 1.37E+02 8.94E+00 GA 
                            80.99 0.000E+00 +   1.868E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   2.5785E-01                                      7.54E+02             
                           604.71 6.262E-02 %(  2.707E+00 1.28E+03 9.76E+01 G  
                           795.87 2.618E-01 ?(  9.519E-01 1.05E+02 8.55E+01 G  
                           569.32-7.752E-01 +   5.245E+00 1.92E+02 1.54E+01 G  
                           801.95 2.412E+00 ?(  8.089E+00 9.70E+01 8.69E+00 G  
                           563.24 8.168E-02 %   8.765E+00 2.93E+03 8.35E+00 G  
 
CS-137   I   6.6311E-02                                      1.10E+04             
                           661.66 6.631E-02 &(  7.899E-01 3.25E+02 8.52E+01 G  
 
CE-139   F  -8.5629E-02                                      1.38E+02             
                           165.85-8.563E-02 ?(  7.647E-01 2.60E+02 7.99E+01 G  
 
Ba-140   I   6.9578E-01                                      1.28E+01             
                           537.26 1.202E-01 ?(  2.517E+00 5.70E+02 2.44E+01 G  
                           162.66 2.953E+00 ?(  8.177E+00 8.27E+01 6.22E+00 G  
                           304.85-1.337E+00 +   1.269E+01 2.69E+02 4.29E+00 G  
 
CE-141   I   1.9400E-01                                      3.25E+01             
                           145.44 1.940E-01 &(  9.548E-01 1.44E+02 4.82E+01 G  
 
CE-144   I  -1.1054E-02                                      2.85E+02             
                           133.54-1.105E-02 %(  4.533E+00 1.17E+04 1.11E+01 G  
 
PM-144   C  -1.9015E-01                                      3.63E+02             
                           696.54-1.902E-01 ?(  9.659E-01 1.46E+02 9.90E+01 G  
                           618.06-1.425E-01 +   8.132E-01 1.63E+02 9.91E+01 G  
                           476.81 1.284E-02 %   1.471E+00 3.12E+03 4.20E+01 G  
 
EU-152   F   3.9417E-01                                      4.94E+03             
                           344.29 0.000E+00 ?(  2.677E+00 1.00E+03 2.65E+01 G  
                          1112.07 4.747E-01 ?(  7.502E+00 4.30E+02 1.36E+01 G  
                           121.78 5.218E-01 &(  1.404E+00 8.04E+01 2.86E+01 G  
                           778.92-6.822E-02 %   5.710E+00 2.23E+03 1.29E+01 G  

Page 246 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           964.11 7.844E-01 ?(  8.428E+00 3.03E+02 1.46E+01 G  
                           244.69-3.035E+00 +   8.632E+00 8.49E+01 7.58E+00 G  
                          1408.00 2.871E-01 ?   5.474E+00 5.12E+02 2.10E+01 GA 
 
EU-155   I   5.9780E-01                                      1.81E+03             
                           105.31 8.739E-01 &(  1.959E+00 6.77E+01 2.12E+01 G  
                            86.54 4.071E-01 ?(  2.142E+00 1.55E+02 3.07E+01 G  
 
HF-181   F   1.4954E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  8.394E-01 1.00E+03 8.05E+01 G  
                           133.02 1.863E-01  (  1.122E+00 1.76E+02 4.33E+01 G  
                           345.83-1.441E-01 +   3.925E+00 7.60E+02 1.51E+01 G  
                           136.30 1.935E+00 ?(  5.492E+00 8.42E+01 5.85E+00 G  
 
Ta-182   F   6.0927E-01                                      1.14E+02             
                          1121.30 6.093E-01  (  3.068E+00 1.43E+02 3.49E+01 G  
                          1221.41 1.354E-01 -   4.912E+00 9.97E+02 2.70E+01 G  
                          1189.05-6.312E-01 +   8.068E+00 3.56E+02 1.62E+01 G  
 
Hg-203   F   1.2436E-02                                      4.66E+01             
                           279.20 1.244E-02 %(  7.330E-01 1.66E+03 8.15E+01 G  
 
TL-208   N   2.7409E+00                                      6.98E+02             
                           583.02 2.689E+00  (  4.563E-01 1.25E+01 8.45E+01 G  
                           277.28 3.438E+00  (  9.569E+00 8.29E+01 6.31E+00 G  
                           860.56 0.000E+00 -   6.562E+00 1.00E+03 1.24E+01 G  
 
pm-146   C  -1.3893E-02                                      2.02E+03             
                           747.16-1.389E-02 %(  2.265E+00 4.37E+03 3.40E+01 G  
                           735.72-7.166E-02 %   3.565E+00 1.35E+03 2.25E+01 G  
                           453.88-2.178E-01 +   1.060E+00 1.40E+02 6.50E+01 G  
 
y-88     F  -1.1694E-02                                      1.07E+02             
                           898.04-1.169E-02 %(  9.307E-01 2.13E+03 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.0730E+01                                      5.33E+03             
                           263.70-1.073E+01 %(  7.304E+03 1.86E+04 6.00E-03   K
 
Cd-109   F   5.8503E+00                                      4.53E+02             
                            88.04 5.850E+00  (  1.361E+01 7.01E+01 3.79E+00 G  
 
PB-210   N   7.5172E+00                                      8.14E+03             
                            46.54 7.517E+00 ?(  2.201E+01 8.73E+01 4.25E+00 G  
 
PB-212   N   6.0513E+00                                      6.98E+02             
                           238.63 6.051E+00  (P 1.490E+00 1.24E+01 4.33E+01 G  
                           300.03-5.729E-01 - P 1.616E+01 7.96E+02 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   5.8723E+00                                      5.84E+05             
                           351.93 5.915E+00  (  1.402E+00 1.27E+01 3.76E+01 G  
                           295.09 5.790E+00  (  2.143E+00 1.79E+01 1.93E+01 G  
                           242.00-7.705E-01 -   1.331E+01 5.05E+02 7.43E+00 GA 
 
BI-207   C  -1.1264E-01                                      1.18E+04             
                           569.70-1.126E-01 ?(  8.128E-01 2.05E+02 9.77E+01 G  
                          1063.66-1.183E-01 +   1.535E+00 3.60E+02 7.45E+01 G  
 
BI-212   N   4.8862E+00                                      6.98E+02             
                           727.17 4.886E+00 ?(  9.403E+00 5.92E+01 7.55E+00 G  
                           785.42 1.513E+01 &   5.685E+01 1.08E+02 1.28E+00 GA 
 
BI-214   N   8.5292E+00                                      5.84E+05             
                           609.31 8.529E+00  (P 1.435E+00 9.58E+00 4.61E+01 G  
                          1120.29 5.408E+00 - P 4.386E+00 2.51E+01 1.51E+01 G  
                          1764.49-1.638E+00 % P 5.091E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T  -1.0025E-01                                      1.10E+09             
                           265.83-1.002E-01 &(  1.099E+00 3.11E+02 5.00E+01 G  
                           304.90-1.467E-01 +   1.919E+00 3.68E+02 2.80E+01 G  
 
RA-224   N  -5.2157E+00                                      6.98E+02             
                           240.99-5.216E+00 ?(  2.283E+01 1.30E+02 4.10E+00 G  
 
AC-228   N   5.0264E+00                                      2.10E+03             
                           911.07 3.885E+00  (  2.696E+00 2.61E+01 2.90E+01 G  
                           968.97 1.885E+00 -   6.448E+00 1.00E+02 1.75E+01 G  
                           338.32 7.782E+00  (  4.645E+00 2.17E+01 1.20E+01 G  
                            93.35-2.142E+00 -   1.091E+01 1.50E+02 5.56E+00 XA 
 
TH-227   N  -3.9326E+00                                      7.95E+03             
                           235.97-3.933E+00 ?(  8.118E+00 6.26E+01 1.23E+01 G  
                            50.14-3.049E-01 %   1.086E+01 1.02E+03 8.00E+00 G  
                           256.24 1.081E-01 %   7.953E+00 2.07E+03 7.00E+00 G  
 
TH-229   N   1.7907E+00                                      2.68E+06             
                           193.51 1.791E+00 ?(  1.214E+01 1.96E+02 4.40E+00 G  
                           210.85-2.579E+00 +   2.220E+01 2.50E+02 2.99E+00 G  
 
TH-234   N   4.1728E+00                                      1.63E+12             
                            63.29 4.173E+00 ?(  1.863E+01 1.32E+02 3.81E+00 G  
                            92.59 8.560E-01 -   1.309E+01 4.48E+02 5.58E+00 G  
 
PA-231   N   3.5780E+00                                      1.20E+07             
                           302.65 3.578E+00  (  1.676E+01 1.35E+02 2.88E+00 G  
                           300.07-1.760E+00 -   2.198E+01 3.52E+02 2.46E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -2.0104E-01                                      7.82E+08             
                           312.01-2.010E-01 ?(  1.522E+00 2.15E+02 3.60E+01 G  
                           300.18 1.483E-01 %   8.641E+00 1.62E+03 6.20E+00 G  
 
PA-234M  N  -6.1041E+00                                      1.63E+12             
                          1001.00-6.104E+00 ?(  1.145E+02 5.10E+02 8.37E-01 G  
                           766.41-1.326E+01 +   2.117E+02 4.23E+02 2.94E-01 G  
 
U-235    N   1.5327E+00                                      2.57E+11             
                           143.79 7.868E-01  (  4.784E+00 1.78E+02 1.10E+01 G  
                           205.33-2.067E-01 %   1.117E+01 1.54E+03 5.01E+00 G  
                           163.38 3.142E+00 *(  1.073E+01 1.01E+02 5.08E+00 G  
 
AM-241   T  -6.9694E-02                                      1.58E+05             
                            59.54-6.969E-02 ?(  1.838E+00 7.54E+02 3.59E+01 G  
 
Np-237   F   1.7424E+00                                      2.14E+06             
                            86.49 1.742E+00  (  4.002E+00 6.93E+01 1.31E+01 G  
 
Ir-192   F   7.8083E-01                                      7.40E+01             
                           316.49-6.015E-03 %(  6.269E-01 2.89E+03 8.70E+01 G  
                           468.06-1.956E-01 +   1.121E+00 1.62E+02 5.18E+01 G  
                           308.44 1.501E-02 &   1.491E+00 2.72E+03 3.18E+01 G  
                           295.95 3.052E+00 ?(  1.843E+00 2.17E+01 3.02E+01 G  
 
Cs-136   F  -1.7301E-01                                      1.30E+01             
                           818.50-1.730E-01 ?(  8.283E-01 1.36E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   1.360E+00 1.00E+03 8.00E+01 G  
                           340.57-1.585E-01 +   1.517E+00 2.74E+02 4.69E+01 G  
 
Np-239   T   1.1421E+00                                      2.36E+00             
                           103.70 6.517E-02 %   2.303E+00 1.02E+03 2.40E+01 X  
                           106.13 1.142E+00  (  1.630E+00 4.47E+01 2.27E+01 G  
                            99.50 0.000E+00 -   3.390E+00 1.00E+03 1.50E+01 X  
 
Nd-147       2.6217E-01                                      1.11E+01             
                           531.00 2.622E-01 ?(  4.967E+00 5.19E+02 1.30E+01 G  
                            91.10-1.014E+00 +   2.531E+00 7.52E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
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   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      61.54        76.        -2.    -0.001   754.35  -6.969E-02   
 TH-234      63.63       103.        11.     0.006   131.60   4.173E+00   
 EU-155      86.60       147.        11.     0.006   155.22   4.071E-01   
 Nd-147      91.54       185.       -26.    -0.015    75.21  -1.014E+00   
 TH-234      92.59       195.         4.     0.002   448.03   8.560E-01   
 AC-228      94.94       133.       -11.    -0.006   150.25  -2.142E+00   
 Gd-153      97.05       109.       -16.    -0.009    94.08  -5.755E-01   
 Gd-153     100.27        40.        10.     0.005    99.08   4.603E-01   
 EU-155     105.52        63.        18.     0.010    67.69   8.739E-01   
 Np-239     105.45        49.        25.     0.014    44.74   1.142E+00   
 EU-152     121.13        58.        14.     0.008    80.37   5.218E-01   
 CO-57      121.21        56.        14.     0.008    79.99   1.719E-01   
 EU-154     122.90        86.        -6.    -0.003   230.58  -1.487E-01   
 HF-181     133.11        84.         8.     0.004   175.73   1.863E-01   
 HF-181     133.45        34.        10.     0.006    84.15   1.935E+00   
 CO-57      136.76        73.         3.     0.001   475.37   2.591E-01   
 U-235      144.18        93.         8.     0.004   177.65   7.868E-01   
 CE-141     144.07        69.         8.     0.005   143.79   1.940E-01   
 Ba-140     163.52        75.        16.     0.009    82.73   2.953E+00   
 U-235      163.61        86.        13.     0.007   101.30   3.142E+00   
 CE-139     165.82       112.        -6.    -0.003   260.25  -8.563E-02   
 TH-229     193.57        68.         6.     0.003   196.46   1.791E+00   
 TH-229     210.70        96.        -6.    -0.003   250.19  -2.579E+00   
 TH-227     236.73       194.       -33.    -0.018    62.62  -3.933E+00   
 RA-224     240.44       164.       -14.    -0.008   129.82  -5.216E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     243.62        76.       -15.    -0.008    84.88  -3.035E+00   
 BI-210M    265.35        46.        -3.    -0.002   311.48  -1.002E-01   
 I-131      284.07        37.         4.     0.002   209.67   1.147E+00   
 Ir-192     295.38        40.        53.     0.030    21.65   3.052E+00   
 PA-231     300.59        37.        -2.    -0.001   351.70  -1.760E+00   
 PA-231     302.31        28.         6.     0.003   134.62   3.578E+00   
 BA-133     302.26        26.         6.     0.003   120.85   6.012E-01   
 Ba-140     305.66        37.        -3.    -0.002   268.61  -1.337E+00   
 BI-210M    305.66        36.        -2.    -0.001   367.75  -1.467E-01   
 PA-233     312.35        36.        -4.    -0.002   215.20  -2.010E-01   
 CR-51      321.55        30.        -2.    -0.001   469.03  -3.043E-01   
 AC-228     338.10        33.        49.     0.027    21.74   7.782E+00   
 Cs-136     340.94        56.        -4.    -0.002   274.01  -1.585E-01   
 HF-181     346.67        36.        -1.    -0.001   759.81  -1.441E-01   
 BA-133     355.96        52.        -8.    -0.004   137.34  -2.434E-01   
 BA-133     384.62        33.        -6.    -0.003   137.42  -1.434E+00   
 SN-113     392.53        38.        -2.    -0.001   380.62  -7.601E-02   
 pm-146     453.07        33.        -6.    -0.003   140.15  -2.178E-01   
 SB-125     462.87        18.        14.     0.008    50.34   3.139E+00   
 Ir-192     468.73        22.        -4.    -0.002   161.98  -1.956E-01   
 RH-106     510.97        38.        42.     0.023    25.85   5.340E+00   
 Nd-147     531.11        22.         1.     0.001   519.48   2.622E-01   
 Ba-140     537.38        20.         1.     0.001   569.62   1.202E-01   
 CS-134     569.92        33.        -4.    -0.002   192.48  -7.752E-01   
 PA-234     569.92        33.        -4.    -0.002   192.48  -1.454E+00   
 BI-207     569.81        32.        -4.    -0.002   204.68  -1.126E-01   
 SB-124     602.38        24.         2.     0.001   309.65   6.700E-02   
 RU-103     610.30        60.         6.     0.004   174.91   3.221E+00   
 PM-144     617.16        29.        -5.    -0.003   162.67  -1.425E-01   
 SB-125     635.81        22.         1.     0.001   483.60   3.643E-01   
 I-131      636.95        19.         3.     0.002   195.65   1.366E+00   
 AG-110M    657.31        22.        -5.    -0.003   145.08  -1.564E-01   
 CS-137     661.37        17.         2.     0.001   325.30   6.631E-02   
 PM-144     695.97        34.        -6.    -0.003   146.14  -1.902E-01   
 SB-124     724.08        31.        -5.    -0.003   170.51  -1.446E+00   
 AG-108M    723.86        30.        -5.    -0.003   169.45  -1.708E-01   
 EU-154     724.27        34.        -6.    -0.003   153.77  -9.041E-01   
 ZR-95      724.13        30.        -5.    -0.003   174.59  -3.436E-01   
 BI-212     727.66        16.        11.     0.006    59.16   4.886E+00   
 ZR-95      757.31        18.        -3.    -0.001   233.10  -1.667E-01   
 AG-110M    764.74        36.       -10.    -0.005    94.25  -1.469E+00   
 NB-95      764.67        25.        -7.    -0.004   113.94  -2.262E-01   
 PA-234M    761.80        11.        -1.    -0.001   422.84  -1.326E+01   
 BI-212     784.92        15.         6.     0.003   107.93   1.513E+01   
 CS-134     795.33        19.         6.     0.004   105.15   2.618E-01   
 CS-134     803.21        13.         6.     0.003    97.01   2.412E+00   
 CO-58      810.96        15.         2.     0.001   238.68   8.677E-02   
 La-140     816.31        17.        -1.    -0.001   583.24  -1.578E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136     817.60        19.        -5.    -0.003   136.04  -1.730E-01   
 Co-56      847.64        15.         2.     0.001   261.24   8.096E-02   
 NB-94      870.93        21.        -4.    -0.002   193.31  -1.335E-01   
 PA-234     882.34        20.        -4.    -0.002   154.36  -1.720E+00   
 AG-110M    884.49        16.         2.     0.001   266.04   1.172E-01   
 AC-228     910.79        14.        29.     0.016    26.06   3.885E+00   
 AG-110M    937.48        22.        -1.    -0.001   719.33  -1.075E-01   
 PA-234     946.74        18.        -1.    -0.001   444.50  -4.154E-01   
 EU-152     965.11        34.         3.     0.002   302.66   7.844E-01   
 AC-228     969.22        28.         8.     0.004    99.97   1.885E+00   
 PA-234M   1002.32        18.        -1.    -0.001   509.68  -6.104E+00   
 Co-56     1036.83        18.        -3.    -0.002   191.22  -9.960E-01   
 RH-106    1050.53        17.         4.     0.002   152.93   1.129E+01   
 BI-207    1063.38        25.        -2.    -0.001   359.61  -1.183E-01   
 Ga-68     1075.70        20.        -5.    -0.003   135.70  -7.988E+00   
 FE-59     1099.81        18.        -4.    -0.002   150.46  -3.379E-01   
 EU-152    1111.95        18.         1.     0.001   429.75   4.747E-01   
 ZN-65     1116.16        29.        -4.    -0.002   180.12  -3.994E-01   
 Sc-46     1120.67        15.        13.     0.007    51.16   5.958E-01   
 CO-60     1171.66        22.        -5.    -0.003   148.46  -2.260E-01   
 Co-56     1238.83        24.         5.     0.003   154.16   3.551E-01   
 NA-22     1274.09        19.        -2.    -0.001   307.17  -1.050E-01   
 EU-154    1274.07        19.        -2.    -0.001   309.44  -2.958E-01   
 FE-59     1291.09        15.         4.     0.002   140.98   4.925E-01   
 EU-152    1408.27        15.         1.     0.001   512.19   2.871E-01   
 Co-56     1771.01         8.        -2.    -0.001   262.25  -6.727E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4217E-01   -1.4217E-01    1.092E+03%                5.70E+00
 NA-22  #A   -1.0496E-01   -1.0496E-01    3.072E+02%                1.17E+00
 K-40         1.7005E+02    1.7005E+02    5.671E+00%                8.31E+00
 Sc-46  #A    3.0356E-01    3.0357E-01    5.116E+01%                7.14E-01
 CR-51  #A   -3.0427E-01   -3.0428E-01    4.690E+02%                5.13E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.95E-01
 FE-59  #A    2.1911E-02    2.1911E-02    1.031E+02%                1.80E+00
 Co-56  #A    1.9006E-01    1.9006E-01    1.517E+02%                7.74E-01
 CO-57  #A    1.8153E-01    1.8154E-01    7.999E+01%                4.60E-01
 CO-58  #A    8.6773E-02    8.6774E-02    2.387E+02%                7.55E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.10E+00
 ZN-65  #A   -3.9943E-01   -3.9943E-01    1.801E+02%                2.53E+00
 NB-94  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.40E-01
 ZR-95  #A   -1.6668E-01   -1.6669E-01    2.331E+02%                1.40E+00

Page 252 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 NB-95  #A   -2.2617E-01   -2.2617E-01    1.139E+02%                8.91E-01
 RU-103 #A    3.3318E-03    3.3318E-03    6.262E+03%                7.61E-01
 RH-106 #A    1.3801E+00    1.3801E+00    1.529E+02%                6.79E+00
 AG-108M#A    0.0000E+00    0.0000E+00    1.000E+03%                6.70E-01
 AG-110M#A    1.1719E-01    1.1719E-01    2.660E+02%                1.14E+00
 SN-113 #A   -7.6011E-02   -7.6012E-02    3.806E+02%                1.03E+00
 SB-124 #A    6.7001E-02    6.7002E-02    3.096E+02%                7.47E-01
 SB-125 #A    7.1980E-01    7.1980E-01    5.034E+01%                2.19E+00
 I-131  #A    1.7159E-01    1.7161E-01    1.956E+02%                7.10E-01
 Gd-153 #A   -5.7547E-01   -5.7547E-01    9.408E+01%                1.82E+00
 Ga-68  #A   -7.8436E+00   -7.9879E+00    1.357E+02%                3.81E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                6.16E-01
 BA-133 #A   -5.0763E-02   -5.0763E-02    9.147E+01%                1.15E+00
 CS-134 #A    2.5785E-01    2.5785E-01    9.701E+01%                2.71E+00
 CS-137 #A    6.6311E-02    6.6311E-02    3.253E+02%                7.90E-01
 CE-139 #A   -8.5628E-02   -8.5629E-02    2.602E+02%                7.65E-01
 Ba-140 #A    6.9574E-01    6.9578E-01    8.273E+01%                2.52E+00
 La-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.73E-01
 CE-141 #A    1.9400E-01    1.9400E-01    1.438E+02%                9.55E-01
 CE-144 #A   -1.1054E-02   -1.1054E-02    1.173E+04%                4.53E+00
 PM-144 #A   -1.9015E-01   -1.9015E-01    1.461E+02%                9.66E-01
 EU-152 #A    3.9417E-01    3.9417E-01    8.037E+01%                2.68E+00
 EU-154 #A    0.0000E+00    0.0000E+00    7.071E+02%                8.12E+00
 EU-155 #A    5.9780E-01    5.9780E-01    6.769E+01%                1.96E+00
 HF-181 #A    1.4954E-01    1.4954E-01    8.415E+01%                8.39E-01
 Ta-182  A    6.0926E-01    6.0927E-01    1.428E+02%                3.07E+00
 Hg-203 #A    1.2435E-02    1.2436E-02    1.659E+03%                7.33E-01
 TL-208       2.7409E+00    2.7409E+00    1.248E+01%                4.56E-01
 pm-146 #A   -1.3893E-02   -1.3893E-02    4.370E+03%                2.27E+00
 y-88   #A   -1.1694E-02   -1.1694E-02    2.133E+03%                9.31E-01
 Cd-113m#B   -1.0730E+01   -1.0730E+01    1.863E+04%                7.30E+03
 Cd-109  A    5.8503E+00    5.8503E+00    7.013E+01%                1.36E+01
 PB-210 #A    7.5172E+00    7.5172E+00    8.728E+01%                2.20E+01
 PB-212       6.0513E+00    6.0513E+00    1.280E+01%                1.49E+00
 PB-214       5.8723E+00    5.8723E+00    1.096E+01%                1.40E+00
 BI-207 #A   -1.1264E-01   -1.1264E-01    2.047E+02%                8.13E-01
 BI-212 #A    4.8862E+00    4.8862E+00    5.916E+01%                9.40E+00
 BI-214       8.5292E+00    8.5292E+00    1.027E+01%                1.44E+00
 BI-210M#A   -1.0025E-01   -1.0025E-01    3.115E+02%                1.10E+00
 RA-224 #A   -5.2157E+00   -5.2157E+00    1.298E+02%                2.28E+01
 AC-228 #     5.0264E+00    5.0264E+00    1.697E+01%                2.70E+00
 TH-227 #A   -3.9326E+00   -3.9326E+00    6.262E+01%                8.12E+00
 TH-229 #A    1.7907E+00    1.7907E+00    1.965E+02%                1.21E+01
 TH-234 #A    4.1728E+00    4.1728E+00    1.316E+02%                1.86E+01
 PA-231 #A    3.5780E+00    3.5780E+00    1.346E+02%                1.68E+01
 PA-233 #A   -2.0104E-01   -2.0104E-01    2.152E+02%                1.52E+00
 PA-234 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.87E+00
 PA-234M#A   -6.1041E+00   -6.1041E+00    5.097E+02%                1.15E+02
 U-235  #A    1.5327E+00    1.5327E+00    1.013E+02%                4.78E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:25 PMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140374.An1             
                                                                                 
 AM-241 #A   -6.9694E-02   -6.9694E-02    7.544E+02%                1.84E+00
 Np-237  A    1.7424E+00    1.7424E+00    6.931E+01%                4.00E+00
 Ir-192 #C    7.8082E-01    7.8083E-01    2.165E+01%                6.27E-01
 Cs-136 #A   -1.7300E-01   -1.7301E-01    1.360E+02%                8.28E-01
 Np-239 #A    1.1417E+00    1.1421E+00    4.474E+01%                1.63E+00
 Nd-147 #A    2.6215E-01    2.6217E-01    5.195E+02%                4.97E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     1.932E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 1.9324294E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140353
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-24-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-24-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 12:56        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 12:56:23     Real Time: 1809   sec
        Analysis Time: 2/10/2014 13:26        Dead Time: 0.49   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.014E-03        90490.0     1.822E+00    1.822E+00    6.821E+00
NA-22     -1.184E-01          315.7     3.737E-01    3.738E-01    1.376E+00
K-40       1.333E+02            7.5     9.979E+00    1.209E+01    1.224E+01
Sc-46      3.673E-01           47.2     1.734E-01    1.744E-01    1.482E+00
CR-51      0.000E+00         1000.0     8.976E-01    8.976E-01    7.892E+00
MN-54      1.510E-02         1868.0     2.821E-01    2.821E-01    1.055E+00
FE-59      0.000E+00          707.1     1.478E-01    1.478E-01    1.913E+00
Co-56      2.536E-01           71.7     1.819E-01    1.823E-01    9.029E-01
CO-57      2.184E-02          568.2     1.241E-01    1.241E-01    7.118E-01
CO-58     -6.371E-02          482.1     3.071E-01    3.071E-01    1.123E+00
CO-60     -1.624E-01          187.8     3.051E-01    3.052E-01    1.129E+00
ZN-65     -8.865E-01          109.8     9.734E-01    9.744E-01    3.345E+00
NB-94      1.066E-01           99.1     1.057E-01    1.058E-01    1.064E+00
ZR-95      0.000E+00         1000.0     1.156E-01    1.156E-01    1.295E+00
NB-95      2.294E-01          122.4     2.808E-01    2.810E-01    9.843E-01
RU-103     2.405E-01           77.1     1.853E-01    1.857E-01    6.257E-01
RH-106     8.369E-03        22410.0     1.876E+00    1.876E+00    7.228E+00
AG-108M    2.387E-02          180.6     4.313E-02    4.314E-02    7.995E-01
AG-110M    3.070E-01           87.1     2.674E-01    2.679E-01    1.335E+00
SN-113    -9.660E-02          338.0     3.265E-01    3.265E-01    1.171E+00
SB-124     6.779E-03         3583.0     2.429E-01    2.429E-01    9.023E-01
SB-125     2.602E-01          159.7     4.155E-01    4.157E-01    2.462E+00
I-131      7.001E-02          364.3     2.551E-01    2.551E-01    9.858E-01
Gd-153    -7.274E-02          127.2     9.249E-02    9.260E-02    1.453E+00
Ga-68     -5.739E-01         1437.0     8.243E+00    8.244E+00    3.250E+01
Tc-99m     3.440E-02          513.0     1.765E-01    1.765E-01    6.200E-01
BA-133     2.157E-01          155.6     3.356E-01    3.358E-01    1.173E+00
CS-134    -2.038E-01          162.2     3.306E-01    3.307E-01    1.154E+00
CS-137    -1.801E-01          176.6     3.179E-01    3.181E-01    1.131E+00
CE-139     2.352E-01           79.7     1.874E-01    1.887E-01    6.282E-01
Ba-140    -3.441E-01          173.4     5.966E-01    5.969E-01    3.196E+00
La-140     9.342E-02          228.9     2.138E-01    2.139E-01    9.112E-01
CE-141    -4.556E-02          694.5     3.164E-01    3.164E-01    1.115E+00
CE-144    -4.949E-01          255.2     1.263E+00    1.263E+00    4.415E+00
PM-144    -6.757E-02          412.5     2.787E-01    2.788E-01    1.016E+00
EU-152     4.004E-02          193.8     7.761E-02    7.764E-02    2.676E+00
EU-154     1.351E-01          696.3     9.406E-01    9.407E-01    6.812E+00
EU-155     1.090E+00           43.8     4.774E-01    4.812E-01    2.590E+00
HF-181     1.334E-01          100.6     1.342E-01    1.344E-01    8.510E-01
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Ta-182    -2.105E-01          457.2     9.623E-01    9.623E-01    3.574E+00
Hg-203     3.341E-01           61.0     2.036E-01    2.045E-01    6.669E-01
TL-208     2.617E+00           14.7     3.859E-01    4.091E-01    7.480E-01
pm-146     8.688E-01           68.9     5.987E-01    6.004E-01    1.985E+00
y-88       1.512E-01          161.5     2.443E-01    2.444E-01    8.942E-01
Cd-113m   -6.840E+01         4154.0     2.841E+03    2.841E+03    1.029E+04
Cd-109    -4.145E+00          129.5     5.368E+00    5.373E+00    1.821E+01
PB-210     9.335E+00          126.3     1.179E+01    1.181E+01    3.460E+01
PB-212     5.729E+00           11.6     6.621E-01    7.588E-01    1.622E+00
PB-214     6.327E+00           13.9     8.760E-01    9.357E-01    2.172E+00
BI-207    -1.539E-01          161.3     2.482E-01    2.484E-01    8.794E-01
BI-212     4.577E+00           84.6     3.872E+00    3.879E+00    1.314E+01
BI-214     4.136E+00           23.1     9.541E-01    9.780E-01    2.536E+00
BI-210M    9.429E-04          456.1     4.301E-03    4.301E-03    1.254E+00
RA-224     4.350E+00          128.4     5.586E+00    5.593E+00    1.908E+01
AC-228     7.547E+00           16.0     1.209E+00    1.268E+00    1.301E+00
TH-227    -3.767E+00           70.2     2.642E+00    2.654E+00    8.755E+00
TH-229     7.145E-01          414.1     2.959E+00    2.959E+00    1.200E+01
TH-234     2.828E+01           27.7     7.827E+00    7.966E+00    2.110E+01
PA-231    -3.418E+00          214.5     7.330E+00    7.332E+00    2.569E+01
PA-233    -3.305E-01          166.5     5.504E-01    5.507E-01    1.924E+00
PA-234     3.055E-01          182.6     5.579E-01    5.581E-01    2.986E+00
PA-234M   -3.507E+01         2000.0     7.015E+02    7.015E+02    1.850E+02
U-235      3.783E-01          336.0     1.271E+00    1.271E+00    6.275E+00
AM-241     1.537E+00           41.7     6.410E-01    6.459E-01    1.732E+00
Np-237     3.295E+00           43.7     1.439E+00    1.450E+00    4.609E+00
Ir-192    -4.700E-03         5056.0     2.376E-01    2.376E-01    8.557E-01
Cs-136    -2.424E-02         1023.0     2.480E-01    2.480E-01    9.376E-01
Np-239     2.419E-03        31100.0     7.524E-01    7.524E-01    2.636E+00
Nd-147     4.156E-02         3505.0     1.457E+00    1.457E+00    5.502E+00
-----------------------------------------------------------------------------
Total      2.177E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:56 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140353.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-24-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140353.An1

 Acquisition information
        Start time:                 2/10/2014 12:56:23 PM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.49 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:56 PMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140353.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 12:56:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1225

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.43       14.  38.47   0.92  2.004E-02    46.54   4.250    PBC<MDA PB210 
    49.79        5. 296.49   0.83  2.267E-02    50.14   8.000    PBC<MDA TH227 
    54.77      376.   9.85   1.56  2.586E-02
    59.72       29.  41.71   0.74  2.887E-02    59.54  35.900    PBC<MDA AM241 
    62.99       91.  18.23   0.50  3.085E-02    63.29   3.810  2.828E+01 TH234 
    87.15       31.  43.81   0.87  3.982E-02    86.49  13.100  3.285E+00 Np237 
                                                86.54  30.700  1.401E+00 EU155 
    87.15       31.  43.67   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.405E+00 EU155 
    92.42        1.  32.90   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
    93.18       34.  47.38   0.88  4.107E-02    93.35   5.561    PBC<MDA AC228 
   101.55        5. 218.87   0.89  4.205E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.501E-01 Np239 
   103.86        2. 608.05   0.89  4.207E-02   103.70  24.000    PBC<MDA Np239 
   105.46       10. 119.24   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  5.959E-01 Np239 
   136.43        2. 568.17   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.302E-01 CO57  
                                               136.30   5.850  4.201E-01 HF181 
                                               136.47  10.680  2.302E-01 CO57  
   140.47        2. 513.01   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   167.06       12.  79.66   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   202.98        2. 336.03   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
   211.21        3. 414.09   0.99  3.110E-02   210.85   2.990    PBC<MDA TH229 
   238.44      131.  12.53   0.89  2.859E-02   238.63  43.300  5.282E+00 PB212 
   240.83        9. 128.42   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 

Page 259 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:56 PMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140353.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.84       29.  31.46   1.03  2.830E-02   242.00   7.430    PBC<MDA PB214 
   255.80        9.  91.45   1.04  2.720E-02   256.24   7.000    PBC<MDA TH227 
   278.99       13.  60.96   1.06  2.563E-02   279.20  81.460    PBC<MDA Hg203 
   295.04       63.  19.52   0.42  2.466E-02   295.09  19.300  7.372E+00 PB214 
   304.81        1. 597.13   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  9.726E-02 BI210M
   304.82        1. 612.50   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  9.484E-02 BI210M
   337.87       44.  28.90   2.19  2.241E-02   338.32  12.010  9.152E+00 AC228 
   346.01        7. 100.58   1.13  2.206E-02   345.83  15.070    PBC<MDA HF181 
                                               345.83  15.070  1.157E+00 HF181 
   351.65       85.  15.94   0.48  2.179E-02   351.93  37.600  5.791E+00 PB214 
   355.67        5. 155.55   1.14  2.161E-02   356.00  62.050    PBC<MDA BA133 
   384.26        8.  84.15   1.16  2.049E-02   383.84   8.940    PBC<MDA BA133 
   453.09        5. 133.80   1.23  1.817E-02   453.88  65.000    PBC<MDA pm146 
   464.33        4. 159.68   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   486.87        3. 228.87   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
                                               487.02  45.500  1.876E-01 La140 
   498.92        7.  77.05   1.27  1.701E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.405E-01 RU103 
   583.22       60.  13.27   1.57  1.514E-02   583.02  84.500  2.617E+00 TL208 
   609.26       45.  18.96   1.38  1.466E-02   609.31  46.090  3.708E+00 BI214 
                                               610.30   5.750  2.976E+01 RU103 
                                               610.30   5.750  2.976E+01 RU103 
   609.26       55.  18.85   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.610E+01 RU103 
   636.67        2. 364.30   1.40  1.419E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  8.678E-01 I131  
   657.81        4. 121.46   1.42  1.386E-02   657.76  94.640    PBC<MDA AG110M
   722.32        3. 237.28   1.48  1.292E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.287E-01 AG108M
   726.92        8.  84.61   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   747.30        7.  68.91   1.50  1.260E-02   747.16  34.000    PBC<MDA pm146 
   765.02        6. 101.25   1.52  1.240E-02   763.94  22.280    PBC<MDA AG110M
                                               765.79  99.790  2.616E-01 NB95  
                                               766.41   0.294    PBC<MDA PA234M
   765.11        5. 122.37   1.52  1.237E-02   763.94  22.280  1.026E+00 AG110M
                                               765.79  99.790  2.294E-01 NB95  
                                               766.41   0.294    PBC<MDA PA234M
   859.74        5. 118.40   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   871.59        4.  99.12   1.61  1.123E-02   871.10  99.890    PBC<MDA NB94  
   884.65        1. 498.04   1.62  1.114E-02   880.53   6.000    PBC<MDA PA234 
                                               883.24   9.600  5.362E-01 PA234 
                                               884.68  72.680  7.092E-02 AG110M
   885.27        2. 244.04   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   897.56        3. 161.54   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.12       39.  16.01   0.39  1.086E-02   911.07  29.000  6.882E+00 AC228 
   937.76        3. 191.88   1.67  1.062E-02   937.49  34.360    PBC<MDA AG110M
   945.32        3. 188.78   1.67  1.055E-02   946.02  13.400    PBC<MDA PA234 
   995.78        1. 969.20   1.72  1.014E-02   996.33  10.600    PBC<MDA EU154 
  1112.52        2. 322.79   1.81  9.324E-03  1112.07  13.644    PBC<MDA EU152 
  1120.43       11.  46.27   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.44       12.  47.22   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.345E-01 Sc46  
  1237.68        8.  71.71   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1408.05        3. 123.48   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.92      193.   7.30   2.08  7.547E-03  1460.83  10.670  1.333E+02 K40   
  1594.99        1. 449.08   2.18  7.039E-03  1596.21  95.400    PBC<MDA La140 
                                              1596.21  95.400  4.853E-02 La140 
  1764.64        9.  30.93   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   218.82    54.77       249.       376. 1.454E+04    9.85   1.562  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.46    46.43       117.        14.     0.008    38.47   0.921s
 TH-227    198.90    49.79       111.         5.     0.003   296.49   0.831s
 AM-241    238.58    59.72        40.        29.     0.016    41.71   0.739 
 TH-234    251.69    62.99        82.        60.     0.033    18.23   0.502s
 Np-237    348.28    87.15        76.        31.     0.017    43.67   0.868s
 EU-155    348.26    87.15        76.        31.     0.017    43.81   0.868s
 Cd-109    356.31    89.16       102.       -11.    -0.006   129.51   0.870s
 AC-228    373.06    93.35       114.        34.     0.019    47.38   0.875D
 Gd-153    385.35    96.42        41.        -7.    -0.004   129.48   0.880s
 Np-239    397.31    99.41        59.        -3.    -0.002   404.27   0.882s
 Gd-153    405.87   101.55        47.         5.     0.003   218.87   0.886s
 Np-239    415.08   103.86        78.         2.     0.001   608.05   0.886s
 EU-155    421.50   105.46        70.        10.     0.006   119.24   0.888s
 EU-152    490.48   122.72        88.        -8.    -0.005   165.85   0.904s
 EU-154    489.21   122.40        76.        -5.    -0.003   256.49   0.906s
 PA-234    528.38   132.19        63.        -4.    -0.002   312.59   0.914s
 CE-144    532.76   133.29        51.        -4.    -0.002   255.21   0.916s
 CO-57     545.32   136.43        51.         2.     0.001   568.17   0.919s
 Tc-99m    561.46   140.47        59.         2.     0.001   513.01   0.924s
 CE-141    576.73   144.29        57.        -2.    -0.001   694.46   0.929s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140    648.54   162.25        49.        -5.    -0.003   195.47   0.946s
 U-235     655.33   163.94        53.        -7.    -0.004   152.21   0.947s
 CE-139    667.81   167.06        42.        12.     0.007    79.66   0.949s
 U-235     811.41   202.98        31.         2.     0.001   336.03   0.989s
 TH-229    844.34   211.21        58.         3.     0.001   414.09   0.994s
 TH-227    946.73   236.82       130.       -24.    -0.013    70.15   1.019s
 PB-212    953.99   238.63        51.       128.     0.071    10.49   1.022D
 RA-224    963.40   240.99        64.         9.     0.005   128.42   1.024D
 PB-214    967.44   242.00        36.        29.     0.016    31.46   1.025D
 EU-152    976.39   244.23        45.        -9.    -0.005   117.11   1.028s
 TH-227   1022.62   255.80        28.         9.     0.005    91.45   1.040s
 BI-210M  1064.27   266.21        34.        -1.    -0.001   676.01   1.049s
 TL-208   1111.07   277.92        34.        -4.    -0.002   211.98   1.060s
 Hg-203   1115.38   278.99        23.        13.     0.007    60.96   1.062s
 I-131    1139.31   284.98        29.        -4.    -0.002   183.80   1.067s
 PB-214   1179.56   295.04        30.        63.     0.035    19.52   0.417s
 PA-231   1209.36   302.50        40.        -4.    -0.002   214.48   1.085s
 BA-133   1209.12   302.43        43.        -6.    -0.003   167.06   1.085s
 Ba-140   1218.63   304.81        24.         1.     0.001   597.13   1.087s
 BI-210M  1218.67   304.82        24.         1.     0.001   612.50   1.087s
 Ir-192   1229.64   307.57        22.        -3.    -0.002   242.80   1.091s
 PA-233   1250.21   312.71        33.        -5.    -0.003   166.51   1.094s
 AC-228   1350.81   337.87        26.        44.     0.025    28.90   2.195s
 Cs-136   1360.60   340.31        59.       -10.    -0.006   113.29   1.122s
 EU-152   1375.86   344.13        30.        -4.    -0.002   214.69   1.126s
 HF-181   1383.38   346.01        21.         7.     0.004   100.58   1.127 
 PB-214   1405.95   351.65        40.        85.     0.047    15.94   0.476s
 BA-133   1422.02   355.67        30.         5.     0.003   155.55   1.137s
 BA-133   1536.32   384.26        17.         8.     0.004    84.15   1.164s
 SN-113   1566.00   391.68        28.        -2.    -0.001   338.01   1.172s
 SB-125   1705.30   426.51        23.        -1.     0.000   981.14   1.207s
 AG-108M  1737.49   434.56        22.        -2.    -0.001   272.46   1.212s
 pm-146   1811.61   453.09        22.         5.     0.003   133.80   1.231s
 SB-125   1856.55   464.33        19.         4.     0.002   159.68   1.240s
 Ir-192   1875.98   469.19        17.        -3.    -0.001   240.27   1.245s
 HF-181   1927.83   482.15        16.        -1.    -0.001   397.05   1.258s
 La-140   1946.71   486.87        17.         3.     0.001   228.87   1.263s
 RU-103   1994.91   498.92        10.         7.     0.004    77.05   1.272s
 RH-106   2052.30   513.27        39.        -6.    -0.003   150.06   1.286s
 Ba-140   2143.51   536.08        18.        -4.    -0.002   173.39   1.310s
 CS-134   2252.66   563.37        19.        -3.    -0.002   228.62   1.334s
 CS-134   2275.01   568.96        18.        -1.    -0.001   427.38   1.340s
 BI-207   2285.97   571.70        21.        -4.    -0.002   161.31   1.340s
 TL-208   2332.04   583.22        10.        60.     0.033    13.27   1.567s
 CS-134   2416.49   604.33        34.        -5.    -0.003   162.24   1.372s
 BI-214   2436.20   609.26        36.        45.     0.025    18.96   1.377 
 RU-103   2436.21   609.26        26.        55.     0.030    18.85   1.377s
 AG-108M  2454.29   613.78        27.        -3.    -0.002   256.07   1.381s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2471.59   618.10        19.        -2.    -0.001   404.25   1.385s
 I-131    2545.84   636.67        16.         2.     0.001   364.30   1.402s
 AG-110M  2630.42   657.81         9.         4.     0.002   121.46   1.421s
 CS-137   2645.33   661.54        21.        -4.    -0.002   176.58   1.424s
 PM-144   2784.30   696.29        21.        -2.    -0.001   412.54   1.456s
 AG-108M  2888.45   722.32        19.         3.     0.002   237.28   1.480s
 EU-154   2898.03   724.72        36.        -5.    -0.003   162.25   1.480s
 ZR-95    2897.40   724.56        28.        -3.    -0.001   293.37   1.481s
 BI-212   2906.82   726.92        19.         8.     0.004    84.61   1.483s
 pm-146   2942.36   735.80        13.        -2.    -0.001   350.91   1.491s
 pm-146   2988.33   747.30         7.         7.     0.004    68.91   1.501s
 AG-110M  3059.23   765.02        14.         6.     0.003   101.25   1.516s
 NB-95    3059.59   765.11        17.         5.     0.003   122.37   1.518s
 EU-152   3116.35   779.30        21.        -1.     0.000   951.00   1.529s
 BI-212   3136.54   784.35        18.        -1.    -0.001   573.77   1.535s
 CS-134   3206.43   801.82        16.        -1.    -0.001   413.56   1.550s
 CO-58    3242.20   810.76        21.        -1.    -0.001   482.06   1.557s
 La-140   3261.03   815.47        20.        -3.    -0.002   221.21   1.562s
 Co-56    3383.01   845.96        12.        -2.    -0.001   232.91   1.589s
 TL-208   3438.14   859.74        15.         5.     0.003   118.40   1.601s
 NB-94    3485.54   871.59         7.         4.     0.002    99.12   1.610s
 PA-234   3537.79   884.65        13.         1.     0.001   498.04   1.618s
 AG-110M  3540.26   885.27        13.         2.     0.001   244.04   1.622s
 y-88     3589.45   897.56         9.         3.     0.002   161.54   1.633s
 AC-228   3643.67   911.12         0.        39.     0.022    16.01   0.394s
 AG-110M  3750.23   937.76        16.         3.     0.002   191.88   1.667s
 PA-234   3780.47   945.32        12.         3.     0.002   188.78   1.674s
 EU-154   3982.36   995.78        15.         1.     0.000   969.20   1.717s
 EU-154   4018.22  1004.74        15.        -2.    -0.001   295.51   1.724s
 Cs-136   4201.96  1050.67        23.        -1.     0.000   920.69   1.760s
 BI-207   4250.39  1062.78        21.        -4.    -0.002   158.31   1.773s
 EU-152   4449.40  1112.52        17.         2.     0.001   322.79   1.812s
 ZN-65    4472.12  1118.20        30.        -8.    -0.004   109.80   1.815s
 BI-214   4481.05  1120.43        11.        11.     0.006    46.27   1.819s
 Sc-46    4481.08  1120.44        11.        12.     0.007    47.22   1.819s
 Ta-182   4493.65  1123.58        15.        -1.    -0.001   457.21   1.820s
 CO-60    4692.41  1173.25        17.        -3.    -0.002   211.62   1.862s
 Ta-182   4885.30  1221.46        14.        -4.    -0.002   132.98   1.900s
 Co-56    4950.21  1237.68        13.         8.     0.005    71.71   1.914s
 NA-22    5088.05  1272.13        15.        -2.    -0.001   315.68   1.942s
 EU-154   5087.52  1272.00        14.        -2.    -0.001   300.41   1.942s
 CO-60    5337.97  1334.59         9.        -2.    -0.001   187.82   1.987s
 EU-152   5631.95  1408.05         4.         3.     0.001   123.48   2.045s
 K-40     5843.51  1460.92        10.       193.     0.107     7.30   2.084 
 La-140   6380.07  1594.99         3.         1.     0.000   449.08   2.183s
 BI-214   7059.06  1764.64         6.         9.     0.005    30.93   2.301s
 Co-56    7073.65  1768.28        17.        -7.    -0.004    97.20   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.0139E-03                                      5.31E+01             
                           477.60-2.014E-03 &(  6.821E+00 9.05E+04 1.05E+01 G  
 
NA-22    C  -1.1839E-01                                      9.50E+02             
                          1274.53-1.184E-01 ?(  1.376E+00 3.16E+02 9.99E+01 G  
 
K-40     N   1.3333E+02                                      4.66E+11             
                          1460.83 1.333E+02  (P 1.224E+01 7.30E+00 1.07E+01 G  
 
Sc-46    F   3.6727E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.482E+00 1.00E+03 1.00E+02 G  
                          1120.55 7.345E-01 ?(  1.072E+00 4.72E+01 1.00E+02 G  
 
MN-54    C   1.5100E-02                                      3.12E+02             
                           834.85 1.510E-02 %(  1.055E+00 1.87E+03 1.00E+02 G  
 
Co-56    C   2.5360E-01                                      7.73E+01             
                           846.77-1.051E-01 ?(  9.029E-01 2.33E+02 9.99E+01 G  
                          1238.28 7.962E-01  (  1.906E+00 7.17E+01 6.61E+01 G  
                          1037.84 0.000E+00 -   7.142E+00 1.00E+03 1.41E+01 G  
                          1771.35-3.652E+00 +   1.222E+01 9.72E+01 1.55E+01  A 
 
CO-57    C   2.1843E-02                                      2.72E+02             
                           122.06-4.156E-03 &(  7.118E-01 4.89E+03 8.56E+01 G  
                           136.47 2.302E-01 ?(  4.622E+00 5.68E+02 1.07E+01 G  
 
CO-58    C  -6.3706E-02                                      7.09E+01             
                           810.78-6.371E-02 ?(  1.123E+00 4.82E+02 9.95E+01 G  
 
CO-60    F  -1.6243E-01                                      1.93E+03             
                          1332.50-1.624E-01 ?(  1.129E+00 1.88E+02 1.00E+02 G  
                          1173.24-1.793E-01 +   1.370E+00 2.12E+02 9.99E+01 G  
 
ZN-65    F  -8.8647E-01                                      2.44E+02             
                          1115.55-8.865E-01 ?(  3.345E+00 1.10E+02 5.06E+01 G  
 
NB-94    I   1.0664E-01                                      7.41E+06             
                           702.63-7.779E-03 %(  1.064E+00 3.70E+03 9.79E+01 G  
                           871.10 2.188E-01 &(  7.611E-01 9.91E+01 9.99E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I   2.2944E-01                                      6.40E+01             
                           765.79 2.294E-01 &(  9.843E-01 1.22E+02 9.98E+01 G  
 
RU-103   I   2.4052E-01                                      3.93E+01             
                           497.05 2.405E-01 ?(  6.257E-01 7.71E+01 9.09E+01 G  
                           610.30 3.610E+01 ?   1.740E+01 1.88E+01 5.75E+00 GA 
 
RH-106   I   8.3689E-03                                      3.74E+02             
                           621.92 8.369E-03 %(  7.228E+00 2.24E+04 9.93E+00 G  
                          1050.36 1.651E+00 %   8.761E+01 1.44E+03 1.56E+00 G  
                           511.86-1.017E+00 +   5.293E+00 1.50E+02 2.00E+01 GA 
 
AG-108M  C   2.3872E-02                                      1.53E+05             
                           433.94-8.141E-02 ?(  7.995E-01 2.72E+02 9.05E+01 G  
                           722.94 1.287E-01 ?(  1.101E+00 2.37E+02 9.08E+01 G  
                           614.28-1.243E-01 +   1.136E+00 2.56E+02 8.98E+01 G  
 
AG-110M  F   3.0700E-01                                      2.50E+02             
                           884.68 1.486E-01 ?(  1.335E+00 2.44E+02 7.27E+01 G  
                           657.76 1.651E-01 ?(  7.154E-01 1.21E+02 9.46E+01 G  
                           937.49 4.734E-01 &(  3.272E+00 1.92E+02 3.44E+01 G  
                          1384.30-4.655E-02 %   4.584E+00 2.49E+03 2.43E+01 G  
                           763.94 1.170E+00 ?(  4.105E+00 1.01E+02 2.23E+01 G  
 
SN-113   F  -9.6597E-02                                      1.15E+02             
                           391.69-9.660E-02 ?(  1.171E+00 3.38E+02 6.40E+01 G  
 
SB-124   F   6.7786E-03                                      6.02E+01             
                           602.73 6.779E-03 &(  9.023E-01 3.58E+03 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 -   1.327E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   2.6019E-01                                      1.01E+03             
                           427.88-6.838E-02 ?(  2.462E+00 9.81E+02 2.96E+01 G  
                           600.50 1.114E-01 %   4.496E+00 1.08E+03 1.79E+01 G  
                           635.89 1.062E-01 %   7.898E+00 2.00E+03 1.13E+01 G  
                           463.37 1.189E+00 ?(  6.746E+00 1.60E+02 1.05E+01 G  
 
I-131    I   7.0014E-02                                      8.02E+00             
                           364.48 0.000E+00 ?(  9.858E-01 1.00E+03 8.17E+01 G  
                           284.30-1.523E+00 +   9.868E+00 1.84E+02 6.14E+00 G  
                           636.97 8.678E-01 ?(  1.165E+01 3.64E+02 7.17E+00 G  
 
Gd-153   F  -7.2743E-02                                      2.42E+02             
                            97.50-3.258E-01 ?(  1.453E+00 1.29E+02 3.00E+01 G  
                           103.20 2.755E-01 ?(  2.105E+00 2.19E+02 2.18E+01 G  

Page 265 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:56 PMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140353.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C  -5.7385E-01                                      4.71E-02             
                          1077.40-5.739E-01 %(  3.250E+01 1.44E+03 3.30E+00 G  
 
Tc-99m   I   3.4404E-02                                      2.51E-01             
                           140.51 3.440E-02 &(  6.200E-01 5.13E+02 8.93E+01 G  
 
BA-133   F   2.1573E-01                                      3.85E+03             
                           356.00 2.157E-01 &(  1.173E+00 1.56E+02 6.20E+01 G  
                           302.85-7.174E-01 +   4.163E+00 1.67E+02 1.83E+01 G  
                           383.84 2.300E+00 ?   6.577E+00 8.42E+01 8.94E+00 GA 
                            80.99-5.201E-02 &   2.210E+00 1.23E+03 3.41E+01 GA 
 
CS-134   I  -2.0375E-01                                      7.54E+02             
                           604.71-2.038E-01 ?(  1.154E+00 1.62E+02 9.76E+01 G  
                           795.87-1.197E-02 %   1.291E+00 2.91E+03 8.55E+01 G  
                           569.32-3.388E-01 +   5.315E+00 4.27E+02 1.54E+01 G  
                           801.95-7.511E-01 +   1.147E+01 4.14E+02 8.69E+00 G  
                           563.24-1.204E+00 &   9.916E+00 2.29E+02 8.35E+00 G  
 
CS-137   I  -1.8005E-01                                      1.10E+04             
                           661.66-1.800E-01 ?(  1.131E+00 1.77E+02 8.52E+01 G  
 
CE-139   F   2.3518E-01                                      1.38E+02             
                           165.85 2.352E-01 &(  6.282E-01 7.97E+01 7.99E+01 G  
 
Ba-140   I  -3.4408E-01                                      1.28E+01             
                           537.26-5.162E-01 &(  3.196E+00 1.73E+02 2.44E+01 G  
                           162.66-1.282E+00 &   8.712E+00 1.95E+02 6.22E+00 G  
                           304.85 6.347E-01 &(  1.380E+01 5.97E+02 4.29E+00 G  
 
La-140   I   9.3422E-02                                      1.28E+01             
                          1596.21 4.853E-02 ?(  9.112E-01 4.49E+02 9.54E+01 G  
                           487.02 1.876E-01 ?(  1.554E+00 2.29E+02 4.55E+01 G  
                           328.76 0.000E+00 -   3.728E+00 1.00E+03 2.03E+01 G  
                           815.77-5.924E-01 +   4.713E+00 2.21E+02 2.33E+01 G  
 
CE-141   I  -4.5556E-02                                      3.25E+01             
                           145.44-4.556E-02 ?(  1.115E+00 6.94E+02 4.82E+01 G  
 
CE-144   I  -4.9486E-01                                      2.85E+02             
                           133.54-4.949E-01 ?(  4.415E+00 2.55E+02 1.11E+01 G  
 
PM-144   C  -6.7568E-02                                      3.63E+02             
                           696.54-6.757E-02 ?(  1.016E+00 4.13E+02 9.90E+01 G  
                           618.06-5.996E-02 +   8.875E-01 4.04E+02 9.91E+01 G  
                           476.81 7.062E-03 &   1.735E+00 6.59E+03 4.20E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   4.0038E-02                                      4.94E+03             
                           344.29-3.525E-01 ?(  2.676E+00 2.15E+02 2.65E+01 G  
                          1112.07 8.024E-01 ?(  9.492E+00 3.23E+02 1.36E+01 G  
                           121.78-3.800E-01 +   2.156E+00 1.66E+02 2.86E+01 G  
                           778.92-2.399E-01 +   8.409E+00 9.51E+02 1.29E+01 G  
                           964.11-1.261E-01 %   6.217E+00 1.27E+03 1.46E+01 G  
                           244.69-2.222E+00 +   8.906E+00 1.17E+02 7.58E+00 G  
                          1408.00 8.522E-01 ?   3.901E+00 1.23E+02 2.10E+01 GA 
 
EU-154   I   1.3509E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  6.812E+00 1.00E+03 1.23E+01 G  
                           123.10-1.599E-01 +   1.419E+00 2.56E+02 4.08E+01 G  
                          1274.54-3.462E-01 +   3.832E+00 3.00E+02 3.52E+01 G  
                           723.36-1.148E+00 &   6.493E+00 1.62E+02 2.02E+01 G  
                          1004.77-5.799E-01 +   6.303E+00 2.96E+02 1.80E+01 G  
                           996.33 2.915E-01 ?(  1.062E+01 9.69E+02 1.06E+01 G  
 
EU-155   I   1.0897E+00                                      1.81E+03             
                           105.31 6.384E-01 ?(  2.590E+00 1.19E+02 2.12E+01 G  
                            86.54 1.401E+00 ?(  1.967E+00 4.38E+01 3.07E+01 G  
 
HF-181   F   1.3343E-01                                      4.24E+01             
                           482.00-5.810E-02 ?(  8.510E-01 3.97E+02 8.05E+01 G  
                           133.02 0.000E+00 +   1.375E+00 1.00E+03 4.33E+01 G  
                           345.83 1.157E+00  (  4.001E+00 1.01E+02 1.51E+01 G  
                           136.30 2.321E-01 %   8.493E+00 1.03E+03 5.85E+00 G  
 
Ta-182   F  -2.1047E-01                                      1.14E+02             
                          1121.30-2.105E-01 ?(  3.574E+00 4.57E+02 3.49E+01 G  
                          1221.41-1.011E+00 +   4.769E+00 1.33E+02 2.70E+01 G  
                          1189.05 0.000E+00 +   7.359E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F   3.3407E-01                                      4.66E+01             
                           279.20 3.341E-01  (  6.669E-01 6.10E+01 8.15E+01 G  
 
TL-208   N   2.6174E+00                                      6.98E+02             
                           583.02 2.617E+00 @(P 7.480E-01 1.33E+01 8.45E+01 G  
                           277.28-1.377E+00 -   1.028E+01 2.12E+02 6.31E+00 G  
                           860.56 1.959E+00 &   8.140E+00 1.18E+02 1.24E+01 G  
 
pm-146   C   8.6879E-01                                      2.02E+03             
                           747.16 8.688E-01  (  1.985E+00 6.89E+01 3.40E+01 G  
                           735.72-2.921E-01 -   3.810E+00 3.51E+02 2.25E+01 G  
                           453.88 2.489E-01 -   1.165E+00 1.34E+02 6.50E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   1.5121E-01                                      1.07E+02             
                           898.04 1.512E-01 ?(  8.942E-01 1.62E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.550E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -6.8398E+01                                      5.33E+03             
                           263.70-6.840E+01 &(  1.029E+04 4.15E+03 6.00E-03   K
 
Cd-109   F  -4.1447E+00                                      4.53E+02             
                            88.04-4.145E+00 ?(  1.821E+01 1.30E+02 3.79E+00 G  
 
PB-210   N   9.3347E+00                                      8.14E+03             
                            46.54 9.335E+00  (P 3.460E+01 3.85E+01 4.25E+00 G  
 
PB-212   N   5.7286E+00                                      6.98E+02             
                           238.63 5.729E+00  (P 1.622E+00 1.05E+01 4.33E+01 G  
                           300.03 0.000E+00 -   2.097E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   6.3271E+00                                      5.84E+05             
                           351.93 5.791E+00  (P 2.172E+00 1.59E+01 3.76E+01 G  
                           295.09 7.372E+00  (P 3.287E+00 1.95E+01 1.93E+01 G  
                           242.00 7.720E+00   P 8.082E+00 3.15E+01 7.43E+00 GA 
 
BI-207   C  -1.5389E-01                                      1.18E+04             
                           569.70-1.539E-01 ?(  8.794E-01 1.61E+02 9.77E+01 G  
                          1063.66-3.290E-01 +   1.843E+00 1.58E+02 7.45E+01 G  
 
BI-212   N   4.5765E+00                                      6.98E+02             
                           727.17 4.576E+00 ?(  1.314E+01 8.46E+01 7.55E+00 G  
                           785.42-3.764E+00 -   7.981E+01 5.74E+02 1.28E+00 GA 
 
BI-214   N   4.1362E+00                                      5.84E+05             
                           609.31 3.708E+00 ?(P 2.536E+00 1.90E+01 4.61E+01 G  
                          1120.29 4.515E+00 ?(P 7.267E+00 4.63E+01 1.51E+01 G  
                          1764.49 5.046E+00 ?(P 7.886E+00 3.09E+01 1.54E+01 G  
 
BI-210M  T   9.4287E-04                                      1.10E+09             
                           265.83-5.164E-02 ?(  1.254E+00 6.76E+02 5.00E+01 G  
                           304.90 9.484E-02 &(  2.115E+00 6.12E+02 2.80E+01 G  
 
RA-224   N   4.3501E+00                                      6.98E+02             
                           240.99 4.350E+00  (  1.908E+01 1.28E+02 4.10E+00 G  
 
AC-228   N   7.5471E+00                                      2.10E+03             
                           911.07 6.882E+00  (  1.301E+00 1.60E+01 2.90E+01 G  
                           968.97 0.000E+00 -   6.054E+00 1.00E+03 1.75E+01 G  
                           338.32 9.152E+00 *(  5.433E+00 2.89E+01 1.20E+01 G  
                            93.35 8.307E+00     1.275E+01 4.74E+01 5.56E+00 XA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -3.7667E+00                                      7.95E+03             
                           235.97-3.767E+00 ?(  8.755E+00 7.02E+01 1.23E+01 G  
                            50.14 1.555E+00 +   1.585E+01 2.96E+02 8.00E+00 G  
                           256.24 2.560E+00 &   7.959E+00 9.15E+01 7.00E+00 G  
 
TH-229   N   7.1450E-01                                      2.68E+06             
                           193.51 1.357E-01 &(  1.200E+01 2.46E+03 4.40E+00 G  
                           210.85 1.566E+00 &(  2.275E+01 4.14E+02 2.99E+00 G  
 
TH-234   N   2.8281E+01                                      1.63E+12             
                            63.29 2.828E+01 *(P 2.110E+01 1.82E+01 3.81E+00 G  
                            92.59 2.792E-01 % P 1.385E+01 3.29E+01 5.58E+00 G  
 
PA-231   N  -3.4176E+00                                      1.20E+07             
                           302.65-3.418E+00 ?(  2.569E+01 2.14E+02 2.88E+00 G  
                           300.07 0.000E+00 +   2.796E+01 1.00E+03 2.46E+00 G  
 
PA-233   C  -3.3054E-01                                      7.82E+08             
                           312.01-3.305E-01 ?(  1.924E+00 1.67E+02 3.60E+01 G  
                           300.18 0.000E+00 +   1.101E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   3.0554E-01                                      1.63E+12             
                           131.29-2.740E-01 ?(  2.986E+00 3.13E+02 1.80E+01 G  
                           946.02 1.084E+00 ?(  7.456E+00 1.89E+02 1.34E+01 G  
                           569.47-2.151E-01 %   9.484E+00 1.18E+03 8.20E+00 G  
                           883.24-2.453E-01 %   1.032E+01 1.11E+03 9.60E+00 G  
                           880.53 8.560E-01 ?   1.602E+01 4.98E+02 6.00E+00 GA 
 
PA-234M  N  -3.5074E+01                                      1.63E+12             
                          1001.00-3.507E+01 &(P 1.850E+02 1.00E+03 8.37E-01 G  
                           766.41 2.307E+00 % P 3.926E+02 1.48E+03 2.94E-01 G  
 
U-235    N   3.7833E-01                                      2.57E+11             
                           143.79 1.693E-01 %(  6.275E+00 1.07E+03 1.10E+01 G  
                           205.33 8.355E-01 ?(  1.003E+01 3.36E+02 5.01E+00 G  
                           163.38-2.111E+00 +   1.108E+01 1.52E+02 5.08E+00 G  
 
AM-241   T   1.5369E+00                                      1.58E+05             
                            59.54 1.537E+00  (  1.732E+00 4.17E+01 3.59E+01 G  
 
Np-237   F   3.2947E+00                                      2.14E+06             
                            86.49 3.295E+00 ?(  4.609E+00 4.37E+01 1.31E+01 G  
 
Ir-192   F  -4.6999E-03                                      7.40E+01             
                           316.49-4.700E-03 %(  8.557E-01 5.06E+03 8.70E+01 G  
                           468.06-1.510E-01 &   1.317E+00 2.40E+02 5.18E+01 G  
                           308.44-2.057E-01 +   1.793E+00 2.43E+02 3.18E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 0.000E+00 +   2.850E+00 1.00E+03 3.02E+01 G  
 
Cs-136   F  -2.4244E-02                                      1.30E+01             
                           818.50-2.424E-02 %(  9.376E-01 1.02E+03 1.00E+02 G  
                          1048.07-5.231E-02 +   1.767E+00 9.21E+02 8.00E+01 G  
                           340.57-5.289E-01 +   2.039E+00 1.13E+02 4.69E+01 G  
 
Np-239   T   2.4193E-03                                      2.36E+00             
                           103.70 1.138E-01 ?   2.413E+00 6.08E+02 2.40E+01 X  
                           106.13 2.419E-03 &(  2.636E+00 3.11E+04 2.27E+01 G  
                            99.50-2.418E-01 +   3.425E+00 4.04E+02 1.50E+01 X  
 
Nd-147       4.1564E-02                                      1.11E+01             
                           531.00 4.156E-02 %(  5.502E+00 3.50E+03 1.30E+01 G  
                            91.10 5.973E-02 &   3.119E+00 1.52E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.79       111.         5.     0.003   296.49   1.555E+00   
 Np-237      87.15        76.        31.     0.017    43.67   3.295E+00   
 EU-155      87.15        76.        31.     0.017    43.81   1.401E+00   
 Cd-109      89.16       102.       -11.    -0.006   129.51  -4.145E+00   
 Np-239      99.41        59.        -3.    -0.002   404.27  -2.418E-01   
 Np-239     103.86        78.         2.     0.001   608.05   1.138E-01   
 EU-155     105.46        70.        10.     0.006   119.24   6.384E-01   
 EU-152     122.72        88.        -8.    -0.005   165.85  -3.800E-01   
 EU-154     122.40        76.        -5.    -0.003   256.49  -1.599E-01   
 PA-234     132.19        63.        -4.    -0.002   312.59  -2.740E-01   
 CE-144     133.29        51.        -4.    -0.002   255.21  -4.949E-01   
 CO-57      136.43        51.         2.     0.001   568.17   2.302E-01   
 Tc-99m     140.47        59.         2.     0.001   513.01   3.440E-02   
 CE-141     144.29        57.        -2.    -0.001   694.46  -4.556E-02   
 Ba-140     162.25        49.        -5.    -0.003   195.47  -1.282E+00   
 U-235      163.94        53.        -7.    -0.004   152.21  -2.111E+00   
 CE-139     167.06        42.        12.     0.007    79.66   2.352E-01   
 U-235      202.98        31.         2.     0.001   336.03   8.355E-01   
 TH-229     211.21        58.         3.     0.001   414.09   1.566E+00   
 TH-227     236.82       130.       -24.    -0.013    70.15  -3.767E+00   
 EU-152     244.23        45.        -9.    -0.005   117.11  -2.222E+00   
 TH-227     255.80        28.         9.     0.005    91.45   2.560E+00   
 BI-210M    266.21        34.        -1.    -0.001   676.01  -5.164E-02   
 Hg-203     278.99        23.        13.     0.007    60.96   3.341E-01   
 I-131      284.98        29.        -4.    -0.002   183.80  -1.523E+00   
 PA-231     302.50        40.        -4.    -0.002   214.48  -3.418E+00   
 BA-133     302.43        43.        -6.    -0.003   167.06  -7.174E-01   
 Ba-140     304.81        24.         1.     0.001   597.13   6.347E-01   
 BI-210M    304.82        24.         1.     0.001   612.50   9.484E-02   
 Ir-192     307.57        22.        -3.    -0.002   242.80  -2.057E-01   
 PA-233     312.71        33.        -5.    -0.003   166.51  -3.305E-01   
 Cs-136     340.31        59.       -10.    -0.006   113.29  -5.289E-01   
 EU-152     344.13        30.        -4.    -0.002   214.69  -3.525E-01   
 HF-181     346.01        21.         7.     0.004   100.58   1.157E+00   
 BA-133     355.67        30.         5.     0.003   155.55   2.157E-01   
 BA-133     384.26        17.         8.     0.004    84.15   2.300E+00   
 SN-113     391.68        28.        -2.    -0.001   338.01  -9.660E-02   
 SB-125     426.51        23.        -1.     0.000   981.14  -6.838E-02   
 AG-108M    434.56        22.        -2.    -0.001   272.46  -8.141E-02   
 pm-146     453.09        22.         5.     0.003   133.80   2.489E-01   
 SB-125     464.33        19.         4.     0.002   159.68   1.189E+00   
 Ir-192     469.19        17.        -3.    -0.001   240.27  -1.510E-01   
 HF-181     482.15        16.        -1.    -0.001   397.05  -5.810E-02   
 La-140     486.87        17.         3.     0.001   228.87   1.876E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:56 PMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140353.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     498.92        10.         7.     0.004    77.05   2.405E-01   
 RH-106     513.27        39.        -6.    -0.003   150.06  -1.017E+00   
 Ba-140     536.08        18.        -4.    -0.002   173.39  -5.162E-01   
 CS-134     563.37        19.        -3.    -0.002   228.62  -1.204E+00   
 CS-134     568.96        18.        -1.    -0.001   427.38  -3.388E-01   
 BI-207     571.70        21.        -4.    -0.002   161.31  -1.539E-01   
 CS-134     604.33        34.        -5.    -0.003   162.24  -2.038E-01   
 RU-103     609.26        26.        55.     0.030    18.85   3.610E+01   
 AG-108M    613.78        27.        -3.    -0.002   256.07  -1.243E-01   
 PM-144     618.10        19.        -2.    -0.001   404.25  -5.996E-02   
 I-131      636.67        16.         2.     0.001   364.30   8.678E-01   
 AG-110M    657.81         9.         4.     0.002   121.46   1.651E-01   
 CS-137     661.54        21.        -4.    -0.002   176.58  -1.800E-01   
 PM-144     696.29        21.        -2.    -0.001   412.54  -6.757E-02   
 AG-108M    722.32        19.         3.     0.002   237.28   1.287E-01   
 EU-154     724.72        36.        -5.    -0.003   162.25  -1.148E+00   
 ZR-95      724.56        28.        -3.    -0.001   293.37  -2.526E-01   
 BI-212     726.92        19.         8.     0.004    84.61   4.576E+00   
 pm-146     735.80        13.        -2.    -0.001   350.91  -2.921E-01   
 pm-146     747.30         7.         7.     0.004    68.91   8.688E-01   
 AG-110M    765.02        14.         6.     0.003   101.25   1.170E+00   
 NB-95      765.11        17.         5.     0.003   122.37   2.294E-01   
 EU-152     779.30        21.        -1.     0.000   951.00  -2.399E-01   
 BI-212     784.35        18.        -1.    -0.001   573.77  -3.764E+00   
 CS-134     801.82        16.        -1.    -0.001   413.56  -7.511E-01   
 CO-58      810.76        21.        -1.    -0.001   482.06  -6.371E-02   
 La-140     815.47        20.        -3.    -0.002   221.21  -5.924E-01   
 Co-56      845.96        12.        -2.    -0.001   232.91  -1.051E-01   
 NB-94      871.59         7.         4.     0.002    99.12   2.188E-01   
 PA-234     884.65        13.         1.     0.001   498.04   8.560E-01   
 AG-110M    885.27        13.         2.     0.001   244.04   1.486E-01   
 y-88       897.56         9.         3.     0.002   161.54   1.512E-01   
 AG-110M    937.76        16.         3.     0.002   191.88   4.734E-01   
 PA-234     945.32        12.         3.     0.002   188.78   1.084E+00   
 EU-154     995.78        15.         1.     0.000   969.20   2.915E-01   
 EU-154    1004.74        15.        -2.    -0.001   295.51  -5.799E-01   
 Cs-136    1050.67        23.        -1.     0.000   920.69  -5.231E-02   
 BI-207    1062.78        21.        -4.    -0.002   158.31  -3.290E-01   
 EU-152    1112.52        17.         2.     0.001   322.79   8.024E-01   
 ZN-65     1118.20        30.        -8.    -0.004   109.80  -8.865E-01   
 Sc-46     1120.44        11.        12.     0.007    47.22   7.345E-01   
 Ta-182    1123.58        15.        -1.    -0.001   457.21  -2.105E-01   
 CO-60     1173.25        17.        -3.    -0.002   211.62  -1.793E-01   
 Ta-182    1221.46        14.        -4.    -0.002   132.98  -1.011E+00   
 Co-56     1237.68        13.         8.     0.005    71.71   7.962E-01   
 NA-22     1272.13        15.        -2.    -0.001   315.68  -1.184E-01   
 EU-154    1272.00        14.        -2.    -0.001   300.41  -3.462E-01   
 CO-60     1334.59         9.        -2.    -0.001   187.82  -1.624E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:56 PMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140353.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.05         4.         3.     0.001   123.48   8.522E-01   
 K-40      1460.92        10.       193.     0.107     7.30   1.333E+02  P
 La-140    1594.99         3.         1.     0.000   449.08   4.853E-02   
 Co-56     1768.28        17.        -7.    -0.004    97.20  -3.652E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.0139E-03   -2.0139E-03    9.049E+04%                6.82E+00
 NA-22  #A   -1.1839E-01   -1.1839E-01    3.157E+02%                1.38E+00
 K-40   #     1.3333E+02    1.3333E+02    7.484E+00%                1.22E+01
 Sc-46  #A    3.6727E-01    3.6727E-01    4.722E+01%                1.48E+00
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.89E+00
 MN-54  #A    1.5100E-02    1.5100E-02    1.868E+03%                1.06E+00
 FE-59  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.91E+00
 Co-56  #A    2.5360E-01    2.5360E-01    7.171E+01%                9.03E-01
 CO-57  #A    2.1843E-02    2.1843E-02    5.682E+02%                7.12E-01
 CO-58  #A   -6.3706E-02   -6.3706E-02    4.821E+02%                1.12E+00
 CO-60  #A   -1.6243E-01   -1.6243E-01    1.878E+02%                1.13E+00
 ZN-65  #A   -8.8647E-01   -8.8647E-01    1.098E+02%                3.35E+00
 NB-94  #A    1.0664E-01    1.0664E-01    9.912E+01%                1.06E+00
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.30E+00
 NB-95  #A    2.2944E-01    2.2944E-01    1.224E+02%                9.84E-01
 RU-103 #A    2.4052E-01    2.4052E-01    7.705E+01%                6.26E-01
 RH-106 #A    8.3688E-03    8.3689E-03    2.241E+04%                7.23E+00
 AG-108M#A    2.3872E-02    2.3872E-02    1.806E+02%                8.00E-01
 AG-110M#A    3.0700E-01    3.0700E-01    8.710E+01%                1.33E+00
 SN-113 #A   -9.6597E-02   -9.6597E-02    3.380E+02%                1.17E+00
 SB-124 #A    6.7786E-03    6.7786E-03    3.583E+03%                9.02E-01
 SB-125 #A    2.6019E-01    2.6019E-01    1.597E+02%                2.46E+00
 I-131  #A    7.0012E-02    7.0014E-02    3.643E+02%                9.86E-01
 Gd-153 #A   -7.2743E-02   -7.2743E-02    1.272E+02%                1.45E+00
 Ga-68  #A   -5.7161E-01   -5.7385E-01    1.437E+03%                3.25E+01
 Tc-99m #A    3.4378E-02    3.4404E-02    5.130E+02%                6.20E-01
 BA-133 #A    2.1573E-01    2.1573E-01    1.556E+02%                1.17E+00
 CS-134 #A   -2.0375E-01   -2.0375E-01    1.622E+02%                1.15E+00
 CS-137 #A   -1.8005E-01   -1.8005E-01    1.766E+02%                1.13E+00
 CE-139 #A    2.3518E-01    2.3518E-01    7.966E+01%                6.28E-01
 Ba-140 #A   -3.4407E-01   -3.4408E-01    1.734E+02%                3.20E+00
 La-140 #A    9.3421E-02    9.3422E-02    2.289E+02%                9.11E-01
 CE-141 #A   -4.5556E-02   -4.5556E-02    6.945E+02%                1.12E+00
 CE-144 #A   -4.9486E-01   -4.9486E-01    2.552E+02%                4.41E+00
 PM-144 #A   -6.7568E-02   -6.7568E-02    4.125E+02%                1.02E+00
 EU-152 #A    4.0038E-02    4.0038E-02    1.938E+02%                2.68E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:26:56 PMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140353.An1            
                                                                                 
 EU-154 #A    1.3509E-01    1.3509E-01    6.963E+02%                6.81E+00
 EU-155 #A    1.0897E+00    1.0897E+00    4.381E+01%                2.59E+00
 HF-181 #A    1.3343E-01    1.3343E-01    1.006E+02%                8.51E-01
 Ta-182 #A   -2.1047E-01   -2.1047E-01    4.572E+02%                3.57E+00
 Hg-203 #A    3.3407E-01    3.3407E-01    6.096E+01%                6.67E-01
 TL-208 #     2.6174E+00    2.6174E+00    1.474E+01%                7.48E-01
 pm-146 #A    8.6879E-01    8.6879E-01    6.891E+01%                1.98E+00
 y-88   #A    1.5121E-01    1.5121E-01    1.615E+02%                8.94E-01
 Cd-113m#B   -6.8398E+01   -6.8398E+01    4.154E+03%                1.03E+04
 Cd-109 #A   -4.1447E+00   -4.1447E+00    1.295E+02%                1.82E+01
 PB-210 #A    9.3347E+00    9.3347E+00    1.263E+02%                3.46E+01
 PB-212       5.7286E+00    5.7286E+00    1.156E+01%                1.62E+00
 PB-214       6.3271E+00    6.3271E+00    1.385E+01%                2.17E+00
 BI-207 #A   -1.5389E-01   -1.5389E-01    1.613E+02%                8.79E-01
 BI-212 #A    4.5765E+00    4.5765E+00    8.461E+01%                1.31E+01
 BI-214 #     4.1362E+00    4.1362E+00    2.307E+01%                2.54E+00
 BI-210M#A    9.4287E-04    9.4287E-04    4.561E+02%                1.25E+00
 RA-224  A    4.3501E+00    4.3501E+00    1.284E+02%                1.91E+01
 AC-228       7.5471E+00    7.5471E+00    1.601E+01%                1.30E+00
 TH-227 #A   -3.7667E+00   -3.7667E+00    7.015E+01%                8.76E+00
 TH-229 #A    7.1450E-01    7.1450E-01    4.141E+02%                1.20E+01
 TH-234 #     2.8281E+01    2.8281E+01    2.768E+01%                2.11E+01
 PA-231 #A   -3.4176E+00   -3.4176E+00    2.145E+02%                2.57E+01
 PA-233 #A   -3.3054E-01   -3.3054E-01    1.665E+02%                1.92E+00
 PA-234 #A    3.0554E-01    3.0554E-01    1.826E+02%                2.99E+00
 PA-234M#A   -3.5074E+01   -3.5074E+01    2.000E+03%                1.85E+02
 U-235  #A    3.7833E-01    3.7833E-01    3.360E+02%                6.28E+00
 AM-241  A    1.5369E+00    1.5369E+00    4.171E+01%                1.73E+00
 Np-237 #A    3.2947E+00    3.2947E+00    4.367E+01%                4.61E+00
 Ir-192 #A   -4.6999E-03   -4.6999E-03    5.056E+03%                8.56E-01
 Cs-136 #A   -2.4244E-02   -2.4244E-02    1.023E+03%                9.38E-01
 Np-239 #A    2.4191E-03    2.4193E-03    3.110E+04%                2.64E+00
 Nd-147 #A    4.1563E-02    4.1564E-02    3.505E+03%                5.50E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  1999.7 keV)     5.617E+01  Bq/Sample     
 Total Decayed Activity (  277.1 to  1999.7 keV) 5.6174557E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140323
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-25-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-25-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 12:56        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 12:57:01     Real Time: 1807   sec
        Analysis Time: 2/10/2014 13:27        Dead Time: 0.37   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.420E+00          143.9     2.043E+00    2.044E+00    7.158E+00
NA-22     -2.557E-01          140.7     3.599E-01    3.601E-01    1.278E+00
K-40       1.597E+02            6.6     1.058E+01    1.337E+01    1.397E+01
Sc-46      4.304E-01           45.4     1.952E-01    1.965E-01    9.689E-01
CR-51     -1.149E-01         1540.0     1.770E+00    1.770E+00    6.406E+00
MN-54     -7.931E-02          347.4     2.755E-01    2.756E-01    1.007E+00
FE-59      1.023E-01          543.5     5.560E-01    5.560E-01    2.065E+00
Co-56      3.688E-01           88.0     3.244E-01    3.250E-01    1.062E+00
CO-57      2.919E-01           62.1     1.811E-01    1.818E-01    4.403E-01
CO-58     -2.303E-01          126.7     2.917E-01    2.920E-01    1.021E+00
CO-60     -2.496E-02          299.4     7.474E-02    7.475E-02    1.085E+00
ZN-65     -8.851E-01          106.2     9.402E-01    9.412E-01    3.220E+00
NB-94      2.541E-01           92.2     2.343E-01    2.346E-01    8.050E-01
ZR-95     -3.837E-01          128.2     4.919E-01    4.923E-01    1.725E+00
NB-95     -1.114E-01          250.4     2.789E-01    2.790E-01    1.004E+00
RU-103    -8.811E-03         1952.0     1.720E-01    1.720E-01    6.537E-01
RH-106     3.149E+00           67.3     2.121E+00    2.127E+00    6.639E+00
AG-108M    1.890E-02          820.5     1.550E-01    1.550E-01    5.813E-01
AG-110M    3.030E-01           75.9     2.299E-01    2.304E-01    1.503E+00
SN-113     1.685E-01          145.2     2.447E-01    2.448E-01    8.672E-01
SB-124     0.000E+00          577.4     4.989E-02    4.990E-02    9.810E-01
SB-125     5.945E-01           81.7     4.855E-01    4.865E-01    1.702E+00
I-131      2.655E-01           96.9     2.572E-01    2.575E-01    8.144E-01
Gd-153    -6.163E-02          278.7     1.717E-01    1.718E-01    1.906E+00
Ga-68      2.787E+00          382.1     1.065E+01    1.065E+01    3.946E+01
Tc-99m    -6.363E-02          266.8     1.698E-01    1.698E-01    5.906E-01
BA-133     1.402E-01          194.6     2.728E-01    2.729E-01    6.980E-01
CS-134     2.175E-01           88.0     1.914E-01    1.918E-01    2.244E+00
CS-137    -4.643E-02          598.9     2.780E-01    2.780E-01    1.022E+00
CE-139     2.211E-02          878.2     1.941E-01    1.941E-01    6.839E-01
Ba-140     1.197E+00           80.1     9.590E-01    9.610E-01    2.573E+00
La-140     3.467E-02           96.3     3.338E-02    3.343E-02    1.102E+00
CE-141     3.996E-01           69.0     2.758E-01    2.765E-01    9.150E-01
CE-144    -1.056E+00          131.5     1.389E+00    1.390E+00    4.741E+00
PM-144     1.096E-01          117.7     1.289E-01    1.290E-01    9.633E-01
EU-152     3.682E-01          112.9     4.157E-01    4.161E-01    2.637E+00
EU-154     4.959E-01           83.1     4.122E-01    4.129E-01    8.417E+00
EU-155     3.965E-01          179.1     7.101E-01    7.104E-01    2.444E+00
HF-181     1.484E-01           88.8     1.318E-01    1.320E-01    6.922E-01
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Ta-182     2.535E+00           41.3     1.048E+00    1.056E+00    3.178E+00
Hg-203    -1.330E-01          167.2     2.224E-01    2.225E-01    7.747E-01
TL-208     2.813E+00           12.6     3.542E-01    3.831E-01    6.131E-01
pm-146     6.824E-01           95.6     6.522E-01    6.532E-01    2.256E+00
y-88       5.871E-02          513.6     3.016E-01    3.016E-01    1.113E+00
Cd-113m    1.039E+03          250.4     2.603E+03    2.604E+03    9.230E+03
Cd-109    -2.084E+00          209.6     4.367E+00    4.369E+00    1.505E+01
PB-210    -1.192E+00          711.0     8.472E+00    8.472E+00    2.799E+01
PB-212     5.833E+00           14.5     8.475E-01    9.277E-01    1.822E+00
PB-214     6.306E+00           12.9     8.154E-01    8.787E-01    1.677E+00
BI-207     1.535E-02         1295.0     1.987E-01    1.987E-01    7.425E-01
BI-212     1.045E+00          365.8     3.821E+00    3.822E+00    1.378E+01
BI-214     7.347E+00           12.5     9.191E-01    9.952E-01    1.726E+00
BI-210M    6.867E-02          176.1     1.209E-01    1.210E-01    1.327E+00
RA-224    -3.925E-01         1978.0     7.763E+00    7.764E+00    2.674E+01
AC-228     9.101E+00           10.6     9.640E-01    1.070E+00    1.204E+00
TH-227     2.106E+00           71.7     1.510E+00    1.516E+00    5.206E+00
TH-229    -3.278E+00          120.0     3.932E+00    3.941E+00    1.342E+01
TH-234     5.649E+00           60.3     3.405E+00    3.418E+00    2.168E+01
PA-231     3.217E+00          173.3     5.573E+00    5.575E+00    2.445E+01
PA-233    -4.643E-02          117.2     5.443E-02    5.449E-02    1.908E+00
PA-234     1.306E+00           65.6     8.565E-01    8.592E-01    2.596E+00
PA-234M    3.184E+01          111.5     3.551E+01    3.554E+01    1.309E+02
U-235      1.758E+00           67.6     1.188E+00    1.192E+00    4.975E+00
AM-241     7.732E-01           77.6     5.996E-01    6.010E-01    2.002E+00
Np-237     2.498E-01          503.4     1.257E+00    1.257E+00    4.381E+00
Ir-192     8.813E-01           19.9     1.757E-01    1.833E-01    7.789E-01
Cs-136    -1.339E-01          196.6     2.632E-01    2.633E-01    9.481E-01
Np-239     5.817E-01          104.0     6.047E-01    6.057E-01    2.052E+00
Nd-147     7.141E-02          629.8     4.497E-01    4.497E-01    5.899E+00
-----------------------------------------------------------------------------
Total      1.297E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-25-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140323.An1

 Acquisition information
        Start time:                 2/10/2014 12:57:01 PM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.37 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 12:56:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:09 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1389

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       -2.  48.32   0.90  2.190E-02    46.54   4.250    PBC<MDA PB210 
    49.24       14.  84.70   0.90  2.462E-02    50.14   8.000    PBC<MDA TH227 
    58.87       15.  77.55   0.91  3.100E-02    59.54  35.900    PBC<MDA AM241 
    63.02       16.  40.23   0.92  3.320E-02    63.29   3.810    PBC<MDA TH234 
    74.69      110.  15.36   0.93  3.861E-02
    77.15      134.  13.29   0.93  3.953E-02
    80.87       21.  62.84   0.93  4.079E-02    80.99  34.060    PBC<MDA BA133 
    83.94        2. 503.36   0.94  4.228E-02    86.49  13.100    PBC<MDA Np237 
    91.05        2. 765.96   0.94  4.324E-02    91.10  28.300    PBC<MDA Nd147 
    92.87       21.  32.54   0.94  4.349E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    93.13       88.  24.07   1.47  4.362E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  2.004E+01 AC228 
   104.22        2. 490.82   0.95  4.470E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.144E-01 Np239 
   105.36        7. 179.08   0.96  4.482E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  3.701E-01 Np239 
   105.78       11. 103.95   0.96  4.485E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  5.817E-01 Np239 
   120.43       10.  86.85   0.97  4.465E-02   122.06  85.600    PBC<MDA CO57  
   121.81        7. 150.18   0.97  4.466E-02
   125.48       11.  83.11   0.97  4.458E-02   123.10  40.790    PBC<MDA EU154 
   130.66        4. 192.83   0.98  4.372E-02   133.02  43.300    PBC<MDA HF181 
   131.28       12.  92.86   0.98  4.390E-02
   136.79       12.  88.84   0.98  4.335E-02   136.30   5.850    PBC<MDA HF181 
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  1.426E+00 CO57  
   136.79       12.  88.67   0.98  4.333E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.429E+00 CO57  
   144.24        2. 483.28   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  6.736E-02 CE141 
   144.48       15.  69.02   0.99  4.215E-02   143.79  10.960  1.747E+00 U235  
                                               145.44  48.200  3.996E-01 CE141 
   162.95       13.  84.02   1.01  3.943E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.694E+00 U235  
   163.00       16.  67.61   1.01  3.930E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.436E+00 U235  
   165.67        1. 878.18   1.01  3.965E-02   165.85  79.900    PBC<MDA CE139 
   202.76        7. 114.42   1.05  3.439E-02   205.33   5.010    PBC<MDA U235  
   238.47      157.  13.09   0.79  3.106E-02   238.63  43.300  5.833E+00 PB212 
   241.76       30.  31.91   0.69  3.075E-02   242.00   7.430    PBC<MDA PB214 
   256.61       14.  71.69   1.09  2.957E-02   256.24   7.000    PBC<MDA TH227 
   266.94        3. 250.45   1.10  2.899E-02
   277.09       10.  84.01   1.11  2.800E-02   277.28   6.310    PBC<MDA TL208 
   284.43        1. 611.17   1.12  2.752E-02   284.30   6.140    PBC<MDA I131  
   294.72       61.  19.38   1.06  2.681E-02   295.09  19.300  6.549E+00 PB214 
                                               295.95  30.160  4.200E+00 Ir192 
                                               295.95  30.160  4.200E+00 Ir192 
   295.02       55.  19.94   1.13  2.676E-02   295.09  19.300  4.915E+00 PB214 
                                               295.95  30.160  3.794E+00 Ir192 
   299.87        3. 324.02   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.571E+00 PA231 
                                               300.18   6.200  1.020E+00 PA233 
   299.98        4. 278.90   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.997E+00 PA231 
                                               300.18   6.200  1.190E+00 PA233 
   300.23        5. 179.20   1.13  2.649E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.525E+00 PA231 
                                               300.18   6.200  1.796E+00 PA233 
   302.65        5. 194.57   1.13  2.633E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.624E-01 BA133 
   302.75        5. 205.62   1.13  2.634E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.350E-01 BA133 
   304.85        5. 176.02   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.763E-01 BI210M
   304.86        5. 176.08   1.14  2.621E-02   304.85   4.290  2.455E+00 Ba140 
                                               304.90  28.000  3.762E-01 BI210M
   338.18       58.  15.90   0.45  2.436E-02   338.32  12.010  1.095E+01 AC228 
   344.39        5. 168.59   1.17  2.406E-02   344.29  26.500    PBC<MDA EU152 
   351.71      112.  11.53   0.53  2.370E-02   351.93  37.600  6.181E+00 PB214 
   364.32        2. 363.03   1.19  2.310E-02   364.48  81.700    PBC<MDA I131  
   383.35        4. 175.96   1.21  2.227E-02   383.84   8.940    PBC<MDA BA133 
   392.28        4. 145.22   1.21  2.195E-02   391.69  64.000    PBC<MDA SN113 
   463.18        9.  81.67   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  2.338E+00 SB125 
   476.52        6. 117.65   1.29  1.904E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.738E+00 BE7   

Page 280 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage  4
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   476.67        5. 143.88   1.29  1.902E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.420E+00 BE7   
   485.97        7.  96.29   1.30  1.875E-02   487.02  45.500    PBC<MDA La140 
   510.64       54.  17.63   1.32  1.808E-02   511.86  20.000  8.221E+00 RH106 
                                               511.86  20.000  8.221E+00 RH106 
   537.22        4. 140.36   1.34  1.745E-02   537.26  24.390    PBC<MDA Ba140 
   563.38        6.  88.02   1.37  1.685E-02   563.24   8.350    PBC<MDA CS134 
   568.58        6.  92.67   1.37  1.671E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.355E+00 PA234 
   568.65        5. 102.00   1.37  1.672E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.216E+00 PA234 
   583.01       70.  11.40   1.32  1.643E-02   583.02  84.500  2.789E+00 TL208 
   609.51      108.  10.96   1.07  1.589E-02   609.31  46.090  7.163E+00 BI214 
                                               610.30   5.750  6.562E+01 RU103 
                                               610.30   5.750  6.562E+01 RU103 
   613.92        1. 820.52   1.41  1.580E-02   614.28  89.850    PBC<MDA AG108M
   622.42        5.  99.28   1.42  1.566E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.924E+00 RH106 
   638.05        5.  96.87   1.43  1.538E-02   636.97   7.170    PBC<MDA I131  
                                               635.89  11.310  1.522E+00 SB125 
   702.32        6.  92.19   1.49  1.429E-02   702.63  97.900    PBC<MDA NB94  
   726.83        2. 365.80   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   745.83        6.  95.58   1.52  1.364E-02   747.16  34.000    PBC<MDA pm146 
   764.03        1. 887.98   1.54  1.341E-02   763.94  22.280    PBC<MDA AG110M
   767.54        4. 167.59   1.54  1.338E-02   766.41   0.294    PBC<MDA PA234M
   784.86        2. 287.59   1.56  1.313E-02   785.42   1.280    PBC<MDA BI212 
   795.45        1. 336.90   1.57  1.300E-02   795.87  85.530    PBC<MDA CS134 
   802.50        1. 955.75   1.57  1.293E-02   801.95   8.690    PBC<MDA CS134 
   845.54        2. 324.05   1.61  1.240E-02   846.77  99.935    PBC<MDA Co56  
   860.64        6. 119.77   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   873.56        3. 223.12   1.63  1.211E-02   873.23  12.270    PBC<MDA EU154 
   881.69        3. 179.77   1.64  1.203E-02   880.53   6.000    PBC<MDA PA234 
   899.11        1. 513.65   1.65  1.185E-02   898.04  93.700    PBC<MDA y88   
   911.26       51.  14.00   0.54  1.172E-02   911.07  29.000  8.334E+00 AC228 
   969.11       11.  53.05   1.71  1.118E-02   968.97  17.460    PBC<MDA AC228 
  1001.59        4. 147.21   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1037.20        2. 290.50   1.77  1.060E-02  1037.84  14.130    PBC<MDA Co56  
  1052.82        3.  91.00   1.78  1.050E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.095E+01 RH106 
  1077.04        1. 382.07   1.80  1.029E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.72        1. 543.45   1.82  1.013E-02  1099.25  56.500    PBC<MDA FE59  
  1120.12       15.  45.36   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.489E-01 Sc46  
                                              1121.30  34.900  2.433E+00 Ta182 
  1120.14       16.  41.34   1.84  9.978E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.845E-01 Sc46  
                                              1121.30  34.900  2.535E+00 Ta182 
  1120.19       11.  43.30   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1172.73        1. 624.21   1.88  9.630E-03  1173.24  99.900    PBC<MDA CO60  
  1238.76        8.  87.97   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1384.71        6.  75.87   2.05  8.448E-03  1384.30  24.290    PBC<MDA AG110M
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1460.62      248.   6.34   2.10  8.093E-03  1460.83  10.670  1.597E+02 K40   
  1764.48       15.  23.45   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.36    74.69       108.        91. 2.357E+03   22.39   0.938  -      s 
   308.21    77.16       106.       113. 2.854E+03   15.98   0.872  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.82    46.54        90.        -2.    -0.001    48.32   0.901 
 TH-227    196.60    49.24        62.        14.     0.008    84.70   0.904s
 AM-241    235.10    58.87        64.        15.     0.009    77.55   0.913s
 TH-234    251.69    63.02       100.        16.     0.009    40.23   0.916s
 BA-133    323.04    80.87        79.        21.     0.012    62.84   0.933s
 Np-237    335.32    83.94        77.         2.     0.001   503.36   0.938 
 EU-155    341.70    85.53       145.       -31.    -0.017    57.61   0.938 
 Cd-109    344.87    86.33        78.        -6.    -0.003   209.57   0.939s
 Nd-147    363.77    91.05       153.         2.     0.001   765.96   0.942s
 TH-234    371.03    92.87       150.        21.     0.011    32.54   0.943s
 AC-228    372.06    93.13        86.        88.     0.049    24.07   1.472s
 Gd-153    390.50    97.74        84.        -5.    -0.003   278.66   0.948s
 Gd-153    416.41   104.22        58.         2.     0.001   490.82   0.953 
 Np-239    415.04   103.88        80.        -9.    -0.005   152.21   0.954s
 EU-155    420.97   105.36        70.         7.     0.004   179.08   0.955s
 Np-239    422.64   105.78        56.        11.     0.006   103.95   0.956s
 EU-152    486.73   121.81        48.         7.     0.004   150.18   0.970s
 CO-57     481.21   120.43        35.        10.     0.006    86.85   0.970s
 EU-154    501.40   125.48        35.        11.     0.006    83.11   0.971s
 PA-234    524.59   131.28        54.        12.     0.007    92.86   0.979s
 HF-181    522.10   130.66        29.         4.     0.002   192.83   0.980s
 CE-144    533.94   133.62        69.        -9.    -0.005   131.49   0.981s
 HF-181    546.61   136.79        50.        12.     0.007    88.84   0.983s
 CO-57     546.63   136.79        50.        12.     0.007    88.67   0.984s
 Tc-99m    560.30   140.21        62.        -4.    -0.002   266.79   0.987s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage  6
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     576.39   144.24        70.         2.     0.001   483.28   0.990s
 CE-141    577.34   144.48        44.        15.     0.008    69.02   0.992s
 Ba-140    651.19   162.95        56.        13.     0.007    84.02   1.008s
 U-235     651.40   163.00        50.        16.     0.009    67.61   1.008s
 CE-139    662.07   165.67        61.         1.     0.001   878.18   1.011s
 TH-229    778.21   194.72        57.        -9.    -0.005   119.96   1.036s
 U-235     810.39   202.76        28.         7.     0.004   114.42   1.047s
 PB-212    953.16   238.47        79.       141.     0.078    13.09   0.794s
 PB-214    966.29   241.76        38.        30.     0.017    31.91   0.691s
 TH-227   1025.66   256.61        41.        14.     0.008    71.69   1.093s
 Cd-113m  1066.98   266.94        32.         3.     0.002   250.45   1.099s
 BI-210M  1061.95   265.68        46.        -3.    -0.001   363.62   1.101s
 TL-208   1107.55   277.09        30.        10.     0.006    84.01   1.112 
 Hg-203   1117.75   279.64        39.        -5.    -0.003   167.19   1.113s
 I-131    1136.93   284.43        37.         1.     0.001   611.17   1.118s
 PB-214   1178.07   294.72        36.        61.     0.034    19.38   1.064s
 Ir-192   1179.26   295.02        33.        55.     0.031    19.94   1.129s
 PB-212   1198.64   299.87        46.         3.     0.002   324.02   1.132s
 PA-231   1199.08   299.98        46.         4.     0.002   278.90   1.132s
 PA-233   1200.07   300.23        43.         5.     0.003   179.20   1.132s
 PA-231   1210.15   302.75        43.         5.     0.003   205.62   1.135s
 BA-133   1209.76   302.65        43.         5.     0.003   194.57   1.135s
 Ba-140   1218.58   304.85        36.         5.     0.003   176.02   1.137s
 BI-210M  1218.59   304.86        36.         5.     0.003   176.08   1.137s
 Ir-192   1232.83   308.42        32.        -1.    -0.001   807.58   1.140s
 PA-233   1242.37   310.80        39.        -6.    -0.003   151.22   1.143s
 Ir-192   1262.91   315.94        37.        -5.    -0.003   174.14   1.147s
 AC-228   1351.82   338.18         6.        58.     0.032    15.90   0.446s
 Cs-136   1361.25   340.53        50.        -8.    -0.004   133.84   1.169s
 EU-152   1376.67   344.39        35.         5.     0.003   168.59   1.172s
 HF-181   1382.56   345.86        43.        -2.    -0.001   390.21   1.173s
 PB-214   1405.93   351.71        27.        99.     0.055    11.53   0.532s
 I-131    1456.37   364.32        29.         2.     0.001   363.03   1.190s
 BA-133   1532.44   383.35        28.         4.     0.002   175.96   1.207s
 SN-113   1568.19   392.28        17.         4.     0.002   145.22   1.214s
 pm-146   1813.14   453.54        25.        -5.    -0.003   162.05   1.269s
 SB-125   1851.71   463.18        20.         9.     0.005    81.67   1.278s
 PM-144   1905.05   476.52        24.         6.     0.003   117.65   1.290s
 BE-7     1905.65   476.67        25.         5.     0.003   143.88   1.290s
 La-140   1942.86   485.97        20.         7.     0.004    96.29   1.299s
 RH-106   2041.50   510.64        18.        54.     0.030    17.63   1.320s
 Ba-140   2147.82   537.22        13.         4.     0.002   140.36   1.343s
 CS-134   2252.43   563.38        12.         6.     0.003    88.02   1.365s
 CS-134   2273.49   568.65        13.         5.     0.003   102.00   1.371s
 PA-234   2273.25   568.58        12.         6.     0.003    92.67   1.371s
 TL-208   2330.95   583.01         7.        70.     0.039    11.40   1.321s
 BI-214   2436.92   609.51        19.        94.     0.052    10.96   1.066s
 RU-103   2436.36   609.37        16.        82.     0.046    12.95   1.406s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage  7
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2454.57   613.92        40.         1.     0.001   820.52   1.410s
 RH-106   2488.58   622.42        12.         5.     0.003    99.28   1.416s
 SB-125   2540.67   635.45        22.        -3.    -0.002   196.88   1.428s
 I-131    2551.10   638.05         8.         5.     0.003    96.87   1.429 
 CS-137   2646.95   662.02        20.        -1.    -0.001   598.89   1.451s
 PM-144   2783.69   696.20        22.        -1.     0.000   924.70   1.481s
 NB-94    2808.17   702.32        14.         6.     0.004    92.19   1.486s
 AG-108M  2889.04   722.54        27.        -3.    -0.002   226.73   1.503s
 EU-154   2888.69   722.45        22.        -2.    -0.001   405.80   1.504s
 BI-212   2906.22   726.83        25.         2.     0.001   365.80   1.507s
 pm-146   2982.21   745.83        12.         6.     0.003    95.58   1.524s
 ZR-95    3027.76   757.22        19.        -5.    -0.003   128.19   1.532s
 AG-110M  3055.00   764.03        16.         1.     0.000   887.98   1.538s
 NB-95    3060.28   765.35        21.        -3.    -0.001   250.39   1.540s
 PA-234M  3069.05   767.54        17.         4.     0.002   167.59   1.540s
 BI-212   3138.36   784.86        18.         2.     0.001   287.59   1.556s
 CS-134   3180.69   795.45         9.         1.     0.001   336.90   1.565s
 CS-134   3208.92   802.50        15.         1.     0.000   955.75   1.570s
 CO-58    3245.57   811.66        20.        -5.    -0.003   126.68   1.578s
 Cs-136   3273.35   818.61        17.        -3.    -0.002   196.58   1.584s
 MN-54    3336.06   834.28        18.        -2.    -0.001   347.43   1.598s
 Co-56    3381.07   845.54        20.         2.     0.001   324.05   1.608s
 TL-208   3441.52   860.64        20.         6.     0.003   119.77   1.620s
 EU-154   3493.18   873.56        18.         3.     0.002   223.12   1.630s
 PA-234   3525.70   881.69        16.         3.     0.002   179.77   1.637s
 AG-110M  3535.36   884.10        20.        -1.    -0.001   684.87   1.640s
 y-88     3595.40   899.11        18.         1.     0.001   513.65   1.651s
 AC-228   3644.00   911.26         0.        51.     0.028    14.00   0.542s
 AC-228   3875.48   969.11        13.        11.     0.006    53.05   1.710s
 PA-234M  4005.43  1001.59        16.         4.     0.002   147.21   1.737s
 Co-56    4147.91  1037.20         9.         2.     0.001   290.50   1.767s
 Cs-136   4192.13  1048.25        13.        -3.    -0.001   209.15   1.776s
 RH-106   4210.40  1052.82         3.         3.     0.002    91.00   1.777s
 Ga-68    4307.32  1077.04        15.         1.     0.001   382.07   1.799s
 FE-59    4398.09  1099.72        16.         1.     0.001   543.45   1.817s
 ZN-65    4472.22  1118.25        33.        -8.    -0.004   106.22   1.831s
 BI-214   4479.99  1120.19        20.        11.     0.006    43.30   1.834s
 Sc-46    4479.71  1120.12        16.        15.     0.008    45.36   1.835s
 Ta-182   4479.80  1120.14        14.        16.     0.009    41.34   1.835s
 CO-60    4690.25  1172.73        12.         1.     0.000   624.21   1.877s
 Ta-182   4888.95  1222.38        23.        -6.    -0.003   125.30   1.916s
 Co-56    4954.49  1238.76        22.         8.     0.005    87.97   1.929s
 NA-22    5092.81  1273.32        15.        -4.    -0.002   140.75   1.958s
 EU-154   5092.81  1273.32        15.        -4.    -0.002   140.75   1.958s
 CO-60    5337.47  1334.45         9.        -2.    -0.001   299.42   2.004s
 AG-110M  5538.62  1384.71         7.         6.     0.003    75.87   2.045s
 EU-152   5631.92  1408.02        11.        -1.    -0.001   353.96   2.064s
 K-40     5842.48  1460.62        17.       248.     0.138     6.34   2.105 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   6375.33  1593.72         6.        -2.    -0.001   172.98   2.209s
 BI-214   7059.01  1764.48         7.        15.     0.008    23.45   2.336s
 Co-56    7077.14  1769.01        19.        -5.    -0.003   125.33   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.4198E+00                                      5.31E+01             
                           477.60 1.420E+00 &(  7.158E+00 1.44E+02 1.05E+01 G  
 
NA-22    C  -2.5570E-01                                      9.50E+02             
                          1274.53-2.557E-01 ?(  1.278E+00 1.41E+02 9.99E+01 G  
 
K-40     N   1.5971E+02                                      4.66E+11             
                          1460.83 1.597E+02  (P 1.397E+01 6.34E+00 1.07E+01 G  
 
Sc-46    F   4.3043E-01                                      8.38E+01             
                           889.28 1.198E-02 %(  9.689E-01 2.14E+03 1.00E+02 G  
                          1120.55 8.489E-01 ?(  1.198E+00 4.54E+01 1.00E+02 G  
 
CR-51    F  -1.1493E-01                                      2.77E+01             
                           320.08-1.149E-01 &(  6.406E+00 1.54E+03 9.94E+00 G  
 
MN-54    C  -7.9310E-02                                      3.12E+02             
                           834.85-7.931E-02 ?(  1.007E+00 3.47E+02 1.00E+02 G  
 
FE-59    F   1.0230E-01                                      4.45E+01             
                          1099.25 1.023E-01 &(  2.065E+00 5.43E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   4.703E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   3.6881E-01                                      7.73E+01             
                           846.77 9.027E-02 ?(  1.062E+00 3.24E+02 9.99E+01 G  
                          1238.28 7.485E-01 ?(  2.239E+00 8.80E+01 6.61E+01 G  
                          1037.84 5.635E-01 ?(  6.185E+00 2.91E+02 1.41E+01 G  
                          1771.35-2.710E+00 +   1.189E+01 1.25E+02 1.55E+01  A 
 
CO-57    C   2.9187E-01                                      2.72E+02             
                           122.06 1.501E-01 ?(  4.403E-01 8.69E+01 8.56E+01 G  
                           136.47 1.429E+00 &(  4.270E+00 8.87E+01 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -2.3027E-01                                      7.09E+01             
                           810.78-2.303E-01 ?(  1.021E+00 1.27E+02 9.95E+01 G  
 
CO-60    F  -2.4960E-02                                      1.93E+03             
                          1332.50-9.612E-02 ?(  1.085E+00 2.99E+02 1.00E+02 G  
                          1173.24 4.626E-02 ?(  1.093E+00 6.24E+02 9.99E+01 G  
 
ZN-65    F  -8.8512E-01                                      2.44E+02             
                          1115.55-8.851E-01 ?(  3.220E+00 1.06E+02 5.06E+01 G  
 
NB-94    I   2.5412E-01                                      7.41E+06             
                           702.63 2.541E-01 &(  8.050E-01 9.22E+01 9.79E+01 G  
                           871.10 0.000E+00 -   1.235E+00 1.00E+03 9.99E+01 G  
 
ZR-95    I  -3.8370E-01                                      6.40E+01             
                           756.73-3.837E-01 ?(  1.725E+00 1.28E+02 5.45E+01 G  
                           724.20-8.848E-03 %   2.328E+00 7.15E+03 4.42E+01 G  
 
NB-95    I  -1.1139E-01                                      6.40E+01             
                           765.79-1.114E-01 ?(  1.004E+00 2.50E+02 9.98E+01 G  
 
RU-103   I  -8.8106E-03                                      3.93E+01             
                           497.05-8.811E-03 %(  6.537E-01 1.95E+03 9.09E+01 G  
                           610.30 5.009E+01 ?   1.287E+01 1.30E+01 5.75E+00 GA 
 
RH-106   I   3.1494E+00                                      3.74E+02             
                           621.92 1.924E+00 ?(  6.639E+00 9.93E+01 9.93E+00 G  
                          1050.36 1.095E+01 ?(  3.517E+01 9.10E+01 1.56E+00 G  
                           511.86 8.221E+00 ?   3.431E+00 1.76E+01 2.00E+01 GA 
 
AG-108M  C   1.8896E-02                                      1.53E+05             
                           433.94-4.944E-03 %(  5.813E-01 3.08E+03 9.05E+01 G  
                           722.94-1.453E-01 +   1.172E+00 2.27E+02 9.08E+01 G  
                           614.28 4.290E-02 ?(  1.258E+00 8.21E+02 8.98E+01 G  
 
AG-110M  F   3.0297E-01                                      2.50E+02             
                           884.68-5.965E-02 ?(  1.503E+00 6.85E+02 7.27E+01 G  
                           657.76 6.504E-03 %   8.704E-01 3.58E+03 9.46E+01 G  
                           937.49 0.000E+00 +   3.212E+00 1.00E+03 3.44E+01 G  
                          1384.30 1.556E+00 ?(  3.983E+00 7.59E+01 2.43E+01 G  
                           763.94 1.199E-01 ?(  3.978E+00 8.88E+02 2.23E+01 G  
 
SN-113   F   1.6847E-01                                      1.15E+02             
                           391.69 1.685E-01 ?(  8.672E-01 1.45E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   5.9453E-01                                      1.01E+03             
                           427.88-2.200E-02 %(  1.702E+00 2.02E+03 2.96E+01 G  
                           600.50 2.583E-02 %   3.465E+00 3.47E+03 1.79E+01 G  
                           635.89-1.112E+00 +   7.806E+00 1.97E+02 1.13E+01 G  
                           463.37 2.338E+00 ?(  6.453E+00 8.17E+01 1.05E+01 G  
 
I-131    I   2.6547E-01                                      8.02E+00             
                           364.48 6.254E-02 ?(  8.144E-01 3.63E+02 8.17E+01 G  
                           284.30 4.680E-01 &(  1.023E+01 6.11E+02 6.14E+00 G  
                           636.97 2.404E+00  (  8.129E+00 9.69E+01 7.17E+00 G  
 
Gd-153   F  -6.1633E-02                                      2.42E+02             
                            97.50-1.979E-01 &(  1.906E+00 2.79E+02 3.00E+01 G  
                           103.20 1.260E-01 ?(  2.172E+00 4.91E+02 2.18E+01 G  
 
Ga-68    C   2.7874E+00                                      4.71E-02             
                          1077.40 2.787E+00 ?(  3.946E+01 3.82E+02 3.30E+00 G  
 
Tc-99m   I  -6.3628E-02                                      2.51E-01             
                           140.51-6.363E-02 ?(  5.906E-01 2.67E+02 8.93E+01 G  
 
BA-133   F   1.4021E-01                                      3.85E+03             
                           356.00 1.549E-02 &(  6.980E-01 1.18E+03 6.20E+01 G  
                           302.85 5.624E-01 ?(  3.819E+00 1.95E+02 1.83E+01 G  
                           383.84 1.226E+00 &   7.600E+00 1.76E+02 8.94E+00 GA 
                            80.99 8.512E-01 ?   1.763E+00 6.28E+01 3.41E+01 GA 
 
CS-134   I   2.1748E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  2.244E+00 1.00E+03 9.76E+01 G  
                           795.87 6.490E-02 ?(  8.310E-01 3.37E+02 8.55E+01 G  
                           569.32 1.181E+00 ?(  4.190E+00 1.02E+02 1.54E+01 G  
                           801.95 2.890E-01 ?(  1.036E+01 9.56E+02 8.69E+00 G  
                           563.24 2.473E+00 &(  7.462E+00 8.80E+01 8.35E+00 G  
 
CS-137   I  -4.6426E-02                                      1.10E+04             
                           661.66-4.643E-02 ?(  1.022E+00 5.99E+02 8.52E+01 G  
 
CE-139   F   2.2107E-02                                      1.38E+02             
                           165.85 2.211E-02 ?(  6.839E-01 8.78E+02 7.99E+01 G  
 
Ba-140   I   1.1972E+00                                      1.28E+01             
                           537.26 5.142E-01 ?(  2.573E+00 1.40E+02 2.44E+01 G  
                           162.66 3.008E+00  (  8.484E+00 8.40E+01 6.22E+00 G  
                           304.85 2.456E+00 ?(  1.511E+01 1.76E+02 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   3.4665E-02                                      1.28E+01             
                          1596.21-1.701E-01 ?(  1.102E+00 1.73E+02 9.54E+01 G  
                           487.02 4.640E-01 *(  1.533E+00 9.63E+01 4.55E+01 G  
                           328.76-4.701E-02 %   2.461E+00 1.40E+03 2.03E+01 G  
                           815.77 0.000E+00 -   4.759E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   3.9955E-01                                      3.25E+01             
                           145.44 3.996E-01 ?(  9.150E-01 6.90E+01 4.82E+01 G  
 
CE-144   I  -1.0562E+00                                      2.85E+02             
                           133.54-1.056E+00 ?(  4.741E+00 1.31E+02 1.11E+01 G  
 
PM-144   C   1.0956E-01                                      3.63E+02             
                           696.54-2.837E-02 ?(  9.633E-01 9.25E+02 9.90E+01 G  
                           618.06 7.623E-03 &   8.512E-01 3.01E+03 9.91E+01 G  
                           476.81 4.347E-01  (  1.773E+00 1.18E+02 4.20E+01 G  
 
EU-152   F   3.6823E-01                                      4.94E+03             
                           344.29 4.477E-01  (  2.637E+00 1.69E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.578E+01 1.00E+03 1.36E+01 G  
                           121.78 2.945E-01 &(  1.527E+00 1.50E+02 2.86E+01 G  
                           778.92 0.000E+00 -   6.807E+00 1.00E+03 1.29E+01 G  
                           964.11 0.000E+00 &   1.781E+01 1.00E+03 1.46E+01 G  
                           244.69-2.944E-02 %   6.958E+00 6.51E+03 7.58E+00 G  
                          1408.00-4.371E-01 +   5.808E+00 3.54E+02 2.10E+01 GA 
 
EU-154   I   4.9591E-01                                      3.14E+03             
                           873.23 1.045E+00 ?(  8.417E+00 2.23E+02 1.23E+01 G  
                           123.10 3.307E-01 ?(  9.256E-01 8.31E+01 4.08E+01 G  
                          1274.54-7.262E-01 +   3.631E+00 1.41E+02 3.52E+01 G  
                           723.36-3.261E-01 +   4.812E+00 4.06E+02 2.02E+01 G  
                          1004.77 0.000E+00 -   8.207E+00 1.00E+03 1.80E+01 G  
                           996.33-3.480E-03 %   1.011E+01 7.68E+04 1.06E+01 G  
 
EU-155   I   3.9652E-01                                      1.81E+03             
                           105.31 3.965E-01  (  2.444E+00 1.79E+02 2.12E+01 G  
                            86.54-1.331E+00 &   2.517E+00 5.76E+01 3.07E+01 G  
 
HF-181   F   1.4835E-01                                      4.24E+01             
                           482.00-1.485E-02 %(  6.922E-01 1.22E+03 8.05E+01 G  
                           133.02 1.203E-01 ?(  8.181E-01 1.93E+02 4.33E+01 G  
                           345.83-3.713E-01 +   5.125E+00 3.90E+02 1.51E+01 G  
                           136.30 2.602E+00 &(  7.793E+00 8.88E+01 5.85E+00 G  
 
Ta-182   F   2.5354E+00                                      1.14E+02             
                          1121.30 2.535E+00 ?(  3.178E+00 4.13E+01 3.49E+01 G  
                          1221.41-1.277E+00 -   5.571E+00 1.25E+02 2.70E+01 G  

Page 288 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05 0.000E+00 -   2.652E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F  -1.3303E-01                                      4.66E+01             
                           279.20-1.330E-01 ?(  7.747E-01 1.67E+02 8.15E+01 G  
 
TL-208   N   2.8130E+00                                      6.98E+02             
                           583.02 2.789E+00 @(P 6.131E-01 1.14E+01 8.45E+01 G  
                           277.28 3.134E+00  (  8.887E+00 8.40E+01 6.31E+00 G  
                           860.56 2.045E+00 &   8.543E+00 1.20E+02 1.24E+01 G  
 
pm-146   C   6.8240E-01                                      2.02E+03             
                           747.16 6.824E-01 ?(  2.256E+00 9.56E+01 3.40E+01 G  
                           735.72 2.159E-02 %   3.977E+00 4.92E+03 2.25E+01 G  
                           453.88-1.970E-01 -   1.125E+00 1.62E+02 6.50E+01 G  
 
y-88     F   5.8711E-02                                      1.07E+02             
                           898.04 5.871E-02 ?(  1.113E+00 5.14E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.134E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.0394E+03                                      5.33E+03             
                           263.70 1.039E+03 &(  9.230E+03 2.50E+02 6.00E-03   K
 
Cd-109   F  -2.0839E+00                                      4.53E+02             
                            88.04-2.084E+00 ?(  1.505E+01 2.10E+02 3.79E+00 G  
 
PB-210   N  -1.1915E+00                                      8.14E+03             
                            46.54-1.192E+00 ?(P 2.799E+01 4.83E+01 4.25E+00 G  
 
PB-212   N   5.8331E+00                                      6.98E+02             
                           238.63 5.833E+00  (P 1.822E+00 1.31E+01 4.33E+01 G  
                           300.03 1.928E+00 &   2.199E+01 3.24E+02 3.28E+00 GA 
 
PB-214   N   6.3057E+00                                      5.84E+05             
                           351.93 6.181E+00 @(P 1.677E+00 1.15E+01 3.76E+01 G  
                           295.09 6.549E+00 *(P 3.293E+00 1.94E+01 1.93E+01 G  
                           242.00 7.357E+00   P 7.620E+00 3.19E+01 7.43E+00 GA 
 
BI-207   C   1.5345E-02                                      1.18E+04             
                           569.70 1.534E-02 %(  7.425E-01 1.29E+03 9.77E+01 G  
                          1063.66-2.181E-02 %   1.536E+00 1.88E+03 7.45E+01 G  
 
BI-212   N   1.0447E+00                                      6.98E+02             
                           727.17 1.045E+00 ?(  1.378E+01 3.66E+02 7.55E+00 G  
                           785.42 7.067E+00 ?   7.400E+01 2.88E+02 1.28E+00 GA 
 
BI-214   N   7.3465E+00                                      5.84E+05             
                           609.31 7.163E+00  (P 1.726E+00 1.10E+01 4.61E+01 G  
                          1120.29 3.927E+00 - P 8.679E+00 4.33E+01 1.51E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1764.49 7.894E+00 ?(P 7.952E+00 2.34E+01 1.54E+01 G  
 
BI-210M  T   6.8671E-02                                      1.10E+09             
                           265.83-1.035E-01 ?(  1.327E+00 3.64E+02 5.00E+01 G  
                           304.90 3.762E-01 ?(  2.316E+00 1.76E+02 2.80E+01 G  
 
RA-224   N  -3.9254E-01                                      6.98E+02             
                           240.99-3.925E-01 &(  2.674E+01 1.98E+03 4.10E+00 G  
 
AC-228   N   9.1006E+00                                      2.10E+03             
                           911.07 8.334E+00  (  1.204E+00 1.40E+01 2.90E+01 G  
                           968.97 3.240E+00 -   5.468E+00 5.30E+01 1.75E+01 G  
                           338.32 1.095E+01 *(  2.742E+00 1.59E+01 1.20E+01 G  
                            93.35 2.004E+01 +   1.049E+01 2.41E+01 5.56E+00 XA 
 
TH-227   N   2.1058E+00                                      7.95E+03             
                           235.97 3.912E-02 %(  5.206E+00 3.74E+03 1.23E+01 G  
                            50.14 3.907E+00 ?(  1.110E+01 8.47E+01 8.00E+00 G  
                           256.24 3.679E+00 ?(  8.778E+00 7.17E+01 7.00E+00 G  
 
TH-229   N  -3.2780E+00                                      2.68E+06             
                           193.51-3.278E+00 &(  1.342E+01 1.20E+02 4.40E+00 G  
                           210.85-1.750E-01 %   2.092E+01 3.37E+03 2.99E+00 G  
 
TH-234   N   5.6493E+00                                      1.63E+12             
                            63.29 7.047E+00 *(P 2.168E+01 4.02E+01 3.81E+00 G  
                            92.59 4.696E+00 *(P 1.367E+01 3.25E+01 5.58E+00 G  
 
PA-231   N   3.2165E+00                                      1.20E+07             
                           302.65 3.404E+00 ?(  2.445E+01 2.06E+02 2.88E+00 G  
                           300.07 2.997E+00 &(  2.935E+01 2.79E+02 2.46E+00 G  
 
PA-233   C  -4.6425E-02                                      7.82E+08             
                           312.01-3.637E-01  (  1.908E+00 1.51E+02 3.60E+01 G  
                           300.18 1.796E+00 &(  1.121E+01 1.79E+02 6.20E+00 G  
 
PA-234   N   1.3058E+00                                      1.63E+12             
                           131.29 8.280E-01  (  2.596E+00 9.29E+01 1.80E+01 G  
                           946.02 1.311E-03 &   8.094E+00 1.64E+05 1.34E+01 G  
                           569.47 2.355E+00 ?(  7.528E+00 9.27E+01 8.20E+00 G  
                           883.24-2.380E-01 %   1.103E+01 1.25E+03 9.60E+00 G  
                           880.53 2.551E+00 ?   1.648E+01 1.80E+02 6.00E+00 GA 
 
PA-234M  N   3.1837E+01                                      1.63E+12             
                          1001.00 2.503E+01 ?(  1.309E+02 1.47E+02 8.37E-01 G  
                           766.41 5.122E+01 ?(  3.069E+02 1.68E+02 2.94E-01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.7576E+00                                      2.57E+11             
                           143.79 2.946E-01 ?(  4.975E+00 4.83E+02 1.10E+01 G  
                           205.33 2.242E+00 ?(  8.849E+00 1.14E+02 5.01E+00 G  
                           163.38 4.436E+00  (  9.935E+00 6.76E+01 5.08E+00 G  
 
AM-241   T   7.7324E-01                                      1.58E+05             
                            59.54 7.732E-01 &(  2.002E+00 7.75E+01 3.59E+01 G  
 
Np-237   F   2.4976E-01                                      2.14E+06             
                            86.49 2.498E-01 &(  4.381E+00 5.03E+02 1.31E+01 G  
 
Ir-192   F   8.8127E-01                                      7.40E+01             
                           316.49-1.281E-01 ?(  7.789E-01 1.74E+02 8.70E+01 G  
                           468.06 3.515E-02 %   1.433E+00 1.11E+03 5.18E+01 G  
                           308.44-6.735E-02 &   1.961E+00 8.08E+02 3.18E+01 G  
                           295.95 3.794E+00 ?(  2.024E+00 1.99E+01 3.02E+01 G  
 
Cs-136   F  -1.3388E-01                                      1.30E+01             
                           818.50-1.339E-01 ?(  9.481E-01 1.97E+02 1.00E+02 G  
                          1048.07-1.674E-01 +   1.279E+00 2.09E+02 8.00E+01 G  
                           340.57-3.802E-01 +   1.748E+00 1.34E+02 4.69E+01 G  
 
Np-239   T   5.8169E-01                                      2.36E+00             
                           103.70-4.406E-01 -   2.293E+00 1.52E+02 2.40E+01 X  
                           106.13 5.817E-01 ?(  2.052E+00 1.04E+02 2.27E+01 G  
                            99.50 0.000E+00 &   4.073E+00 1.00E+03 1.50E+01 X  
 
Nd-147       7.1405E-02                                      1.11E+01             
                           531.00 0.000E+00 ?(  5.899E+00 1.00E+03 1.30E+01 G  
                            91.10 1.042E-01 ?(  2.743E+00 7.66E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        90.        -2.    -0.001    48.32  -1.192E+00  P
 TH-227      49.24        62.        14.     0.008    84.70   3.907E+00   
 AM-241      58.87        64.        15.     0.009    77.55   7.732E-01   
 TH-234      63.02       100.        16.     0.009    40.23   7.047E+00  P
 BA-133      80.87        79.        21.     0.012    62.84   8.512E-01   
 Np-237      83.94        77.         2.     0.001   503.36   2.498E-01   
 EU-155      85.53       145.       -31.    -0.017    57.61  -1.331E+00   
 Cd-109      86.33        78.        -6.    -0.003   209.57  -2.084E+00   
 Nd-147      91.05       153.         2.     0.001   765.96   1.042E-01   
 TH-234      92.87       150.        21.     0.011    32.54   4.696E+00  P
 Gd-153      97.74        84.        -5.    -0.003   278.66  -1.979E-01   
 Gd-153     104.22        58.         2.     0.001   490.82   1.260E-01   
 Np-239     103.88        80.        -9.    -0.005   152.21  -4.406E-01   
 EU-155     105.36        70.         7.     0.004   179.08   3.965E-01   
 Np-239     105.78        56.        11.     0.006   103.95   5.817E-01   
 EU-152     121.81        48.         7.     0.004   150.18   2.945E-01   
 CO-57      120.43        35.        10.     0.006    86.85   1.501E-01   
 EU-154     125.48        35.        11.     0.006    83.11   3.307E-01   
 PA-234     131.28        54.        12.     0.007    92.86   8.280E-01   
 HF-181     130.66        29.         4.     0.002   192.83   1.203E-01   
 CE-144     133.62        69.        -9.    -0.005   131.49  -1.056E+00   
 HF-181     136.79        50.        12.     0.007    88.84   2.602E+00   
 CO-57      136.79        50.        12.     0.007    88.67   1.429E+00   
 Tc-99m     140.21        62.        -4.    -0.002   266.79  -6.363E-02   
 U-235      144.24        70.         2.     0.001   483.28   2.946E-01   
 CE-141     144.48        44.        15.     0.008    69.02   3.996E-01   
 Ba-140     162.95        56.        13.     0.007    84.02   3.008E+00   
 U-235      163.00        50.        16.     0.009    67.61   4.436E+00   
 CE-139     165.67        61.         1.     0.001   878.18   2.211E-02   
 TH-229     194.72        57.        -9.    -0.005   119.96  -3.278E+00   
 U-235      202.76        28.         7.     0.004   114.42   2.242E+00   
 TH-227     256.61        41.        14.     0.008    71.69   3.679E+00   
 Cd-113m    266.94        32.         3.     0.002   250.45   1.039E+03   

Page 292 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage 16
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M    265.68        46.        -3.    -0.001   363.62  -1.035E-01   
 Hg-203     279.64        39.        -5.    -0.003   167.19  -1.330E-01   
 Ir-192     295.02        33.        55.     0.031    19.94   3.794E+00   
 PA-231     299.98        46.         4.     0.002   278.90   2.997E+00   
 PA-233     300.23        43.         5.     0.003   179.20   1.796E+00   
 PA-231     302.75        43.         5.     0.003   205.62   3.404E+00   
 BA-133     302.65        43.         5.     0.003   194.57   5.624E-01   
 Ba-140     304.85        36.         5.     0.003   176.02   2.456E+00   
 BI-210M    304.86        36.         5.     0.003   176.08   3.762E-01   
 Ir-192     308.42        32.        -1.    -0.001   807.58  -6.735E-02   
 PA-233     310.80        39.        -6.    -0.003   151.22  -3.637E-01   
 Ir-192     315.94        37.        -5.    -0.003   174.14  -1.281E-01   
 Cs-136     340.53        50.        -8.    -0.004   133.84  -3.802E-01   
 EU-152     344.39        35.         5.     0.003   168.59   4.477E-01   
 HF-181     345.86        43.        -2.    -0.001   390.21  -3.713E-01   
 BA-133     383.35        28.         4.     0.002   175.96   1.226E+00   
 SN-113     392.28        17.         4.     0.002   145.22   1.685E-01   
 pm-146     453.54        25.        -5.    -0.003   162.05  -1.970E-01   
 SB-125     463.18        20.         9.     0.005    81.67   2.338E+00   
 PM-144     476.52        24.         6.     0.003   117.65   4.347E-01   
 BE-7       476.67        25.         5.     0.003   143.88   1.420E+00   
 La-140     485.97        20.         7.     0.004    96.29   4.640E-01   
 RH-106     510.64        18.        54.     0.030    17.63   8.221E+00   
 Ba-140     537.22        13.         4.     0.002   140.36   5.142E-01   
 CS-134     563.38        12.         6.     0.003    88.02   2.473E+00   
 CS-134     568.65        13.         5.     0.003   102.00   1.181E+00   
 PA-234     568.58        12.         6.     0.003    92.67   2.355E+00   
 RU-103     609.37        16.        82.     0.046    12.95   5.009E+01   
 AG-108M    613.92        40.         1.     0.001   820.52   4.290E-02   
 RH-106     622.42        12.         5.     0.003    99.28   1.924E+00   
 SB-125     635.45        22.        -3.    -0.002   196.88  -1.112E+00   
 CS-137     662.02        20.        -1.    -0.001   598.89  -4.643E-02   
 PM-144     696.20        22.        -1.     0.000   924.70  -2.837E-02   
 AG-108M    722.54        27.        -3.    -0.002   226.73  -1.453E-01   
 EU-154     722.45        22.        -2.    -0.001   405.80  -3.261E-01   
 BI-212     726.83        25.         2.     0.001   365.80   1.045E+00   
 pm-146     745.83        12.         6.     0.003    95.58   6.824E-01   
 ZR-95      757.22        19.        -5.    -0.003   128.19  -3.837E-01   
 AG-110M    764.03        16.         1.     0.000   887.98   1.199E-01   
 NB-95      765.35        21.        -3.    -0.001   250.39  -1.114E-01   
 PA-234M    767.54        17.         4.     0.002   167.59   5.122E+01   
 BI-212     784.86        18.         2.     0.001   287.59   7.067E+00   
 CS-134     795.45         9.         1.     0.001   336.90   6.490E-02   
 CS-134     802.50        15.         1.     0.000   955.75   2.890E-01   
 CO-58      811.66        20.        -5.    -0.003   126.68  -2.303E-01   
 Cs-136     818.61        17.        -3.    -0.002   196.58  -1.339E-01   
 MN-54      834.28        18.        -2.    -0.001   347.43  -7.931E-02   
 Co-56      845.54        20.         2.     0.001   324.05   9.027E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     873.56        18.         3.     0.002   223.12   1.045E+00   
 PA-234     881.69        16.         3.     0.002   179.77   2.551E+00   
 AG-110M    884.10        20.        -1.    -0.001   684.87  -5.965E-02   
 y-88       899.11        18.         1.     0.001   513.65   5.871E-02   
 PA-234M   1001.59        16.         4.     0.002   147.21   2.503E+01   
 Co-56     1037.20         9.         2.     0.001   290.50   5.635E-01   
 Cs-136    1048.25        13.        -3.    -0.001   209.15  -1.674E-01   
 RH-106    1052.82         3.         3.     0.002    91.00   1.095E+01   
 Ga-68     1077.04        15.         1.     0.001   382.07   2.787E+00   
 FE-59     1099.72        16.         1.     0.001   543.45   1.023E-01   
 ZN-65     1118.25        33.        -8.    -0.004   106.22  -8.851E-01   
 Sc-46     1120.12        16.        15.     0.008    45.36   8.489E-01   
 Ta-182    1120.14        14.        16.     0.009    41.34   2.535E+00   
 CO-60     1172.73        12.         1.     0.000   624.21   4.626E-02   
 Ta-182    1222.38        23.        -6.    -0.003   125.30  -1.277E+00   
 Co-56     1238.76        22.         8.     0.005    87.97   7.485E-01   
 NA-22     1273.32        15.        -4.    -0.002   140.75  -2.557E-01   
 EU-154    1273.32        15.        -4.    -0.002   140.75  -7.262E-01   
 CO-60     1334.45         9.        -2.    -0.001   299.42  -9.612E-02   
 AG-110M   1384.71         7.         6.     0.003    75.87   1.556E+00   
 EU-152    1408.02        11.        -1.    -0.001   353.96  -4.371E-01   
 K-40      1460.62        17.       248.     0.138     6.34   1.597E+02  P
 La-140    1593.72         6.        -2.    -0.001   172.98  -1.701E-01   
 Co-56     1769.01        19.        -5.    -0.003   125.33  -2.710E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.4198E+00    1.4198E+00    1.439E+02%                7.16E+00
 NA-22  #A   -2.5570E-01   -2.5570E-01    1.407E+02%                1.28E+00
 K-40   #     1.5971E+02    1.5971E+02    6.623E+00%                1.40E+01
 Sc-46  #A    4.3043E-01    4.3043E-01    4.536E+01%                9.69E-01
 CR-51  #A   -1.1493E-01   -1.1493E-01    1.540E+03%                6.41E+00
 MN-54  #A   -7.9310E-02   -7.9310E-02    3.474E+02%                1.01E+00
 FE-59  #A    1.0230E-01    1.0230E-01    5.435E+02%                2.07E+00
 Co-56  #A    3.6881E-01    3.6881E-01    8.797E+01%                1.06E+00
 CO-57  #A    2.9186E-01    2.9187E-01    6.206E+01%                4.40E-01
 CO-58  #A   -2.3027E-01   -2.3027E-01    1.267E+02%                1.02E+00
 CO-60  #A   -2.4960E-02   -2.4960E-02    2.994E+02%                1.09E+00
 ZN-65  #A   -8.8512E-01   -8.8512E-01    1.062E+02%                3.22E+00
 NB-94  #A    2.5412E-01    2.5412E-01    9.219E+01%                8.05E-01
 ZR-95  #A   -3.8369E-01   -3.8370E-01    1.282E+02%                1.73E+00
 NB-95  #A   -1.1139E-01   -1.1139E-01    2.504E+02%                1.00E+00
 RU-103 #A   -8.8105E-03   -8.8106E-03    1.952E+03%                6.54E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage 18
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 RH-106 #A    3.1493E+00    3.1494E+00    6.734E+01%                6.64E+00
 AG-108M#A    1.8896E-02    1.8896E-02    8.205E+02%                5.81E-01
 AG-110M#A    3.0297E-01    3.0297E-01    7.587E+01%                1.50E+00
 SN-113 #A    1.6847E-01    1.6847E-01    1.452E+02%                8.67E-01
 SB-124 #A    0.0000E+00    0.0000E+00    5.774E+02%                9.81E-01
 SB-125 #A    5.9453E-01    5.9453E-01    8.167E+01%                1.70E+00
 I-131   A    2.6545E-01    2.6547E-01    9.687E+01%                8.14E-01
 Gd-153 #A   -6.1633E-02   -6.1633E-02    2.787E+02%                1.91E+00
 Ga-68  #A    2.7586E+00    2.7874E+00    3.821E+02%                3.95E+01
 Tc-99m #A   -6.3504E-02   -6.3628E-02    2.668E+02%                5.91E-01
 BA-133 #A    1.4021E-01    1.4021E-01    1.946E+02%                6.98E-01
 CS-134 #A    2.1748E-01    2.1748E-01    8.802E+01%                2.24E+00
 CS-137 #A   -4.6426E-02   -4.6426E-02    5.989E+02%                1.02E+00
 CE-139 #A    2.2107E-02    2.2107E-02    8.782E+02%                6.84E-01
 Ba-140 #A    1.1972E+00    1.1972E+00    8.010E+01%                2.57E+00
 La-140 #A    3.4664E-02    3.4665E-02    9.629E+01%                1.10E+00
 CE-141 #A    3.9955E-01    3.9955E-01    6.902E+01%                9.15E-01
 CE-144 #A   -1.0562E+00   -1.0562E+00    1.315E+02%                4.74E+00
 PM-144 #A    1.0956E-01    1.0956E-01    1.177E+02%                9.63E-01
 EU-152 #A    3.6823E-01    3.6823E-01    1.129E+02%                2.64E+00
 EU-154 #A    4.9591E-01    4.9591E-01    8.311E+01%                8.42E+00
 EU-155 #A    3.9652E-01    3.9652E-01    1.791E+02%                2.44E+00
 HF-181 #A    1.4835E-01    1.4835E-01    8.884E+01%                6.92E-01
 Ta-182 #A    2.5354E+00    2.5354E+00    4.134E+01%                3.18E+00
 Hg-203 #A   -1.3303E-01   -1.3303E-01    1.672E+02%                7.75E-01
 TL-208       2.8130E+00    2.8130E+00    1.259E+01%                6.13E-01
 pm-146 #A    6.8240E-01    6.8240E-01    9.558E+01%                2.26E+00
 y-88   #A    5.8711E-02    5.8711E-02    5.136E+02%                1.11E+00
 Cd-113m#A    1.0394E+03    1.0394E+03    2.504E+02%                9.23E+03
 Cd-109 #A   -2.0839E+00   -2.0839E+00    2.096E+02%                1.50E+01
 PB-210 #A   -1.1915E+00   -1.1915E+00    7.110E+02%                2.80E+01
 PB-212 #     5.8331E+00    5.8331E+00    1.453E+01%                1.82E+00
 PB-214 #     6.3057E+00    6.3057E+00    1.293E+01%                1.68E+00
 BI-207 #A    1.5345E-02    1.5345E-02    1.295E+03%                7.42E-01
 BI-212 #A    1.0447E+00    1.0447E+00    3.658E+02%                1.38E+01
 BI-214       7.3465E+00    7.3465E+00    1.251E+01%                1.73E+00
 BI-210M#A    6.8671E-02    6.8671E-02    1.761E+02%                1.33E+00
 RA-224 #A   -3.9254E-01   -3.9254E-01    1.978E+03%                2.67E+01
 AC-228 #     9.1006E+00    9.1006E+00    1.059E+01%                1.20E+00
 TH-227 #A    2.1058E+00    2.1058E+00    7.169E+01%                5.21E+00
 TH-229 #A   -3.2780E+00   -3.2780E+00    1.200E+02%                1.34E+01
 TH-234 #A    5.6493E+00    5.6493E+00    6.027E+01%                2.17E+01
 PA-231 #A    3.2165E+00    3.2165E+00    1.733E+02%                2.45E+01
 PA-233 #A   -4.6425E-02   -4.6425E-02    1.172E+02%                1.91E+00
 PA-234 #A    1.3058E+00    1.3058E+00    6.560E+01%                2.60E+00
 PA-234M#A    3.1837E+01    3.1837E+01    1.115E+02%                1.31E+02
 U-235  #A    1.7576E+00    1.7576E+00    6.761E+01%                4.97E+00
 AM-241 #A    7.7324E-01    7.7324E-01    7.755E+01%                2.00E+00
 Np-237 #A    2.4976E-01    2.4976E-01    5.034E+02%                4.38E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:18 PMPage 19
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140323.An1            
                                                                                 
 Ir-192 #C    8.8126E-01    8.8127E-01    1.994E+01%                7.79E-01
 Cs-136 #A   -1.3388E-01   -1.3388E-01    1.966E+02%                9.48E-01
 Np-239 #A    5.8157E-01    5.8169E-01    1.040E+02%                2.05E+00
 Nd-147 #A    7.1402E-02    7.1405E-02    6.298E+02%                5.90E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.140E+01  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.5 keV) 3.1398785E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140334
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-26-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-26-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 12:57        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 12:57:43     Real Time: 1804   sec
        Analysis Time: 2/10/2014 13:27        Dead Time: 0.23   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.138E-01         1655.0     1.884E+00    1.884E+00    6.899E+00
NA-22     -2.259E-02         1548.0     3.497E-01    3.497E-01    1.304E+00
K-40       1.599E+02            6.2     9.977E+00    1.290E+01    8.951E+00
Sc-46      2.617E-01           64.7     1.692E-01    1.698E-01    8.201E-01
CR-51     -7.471E-01          235.7     1.761E+00    1.762E+00    6.228E+00
MN-54      1.890E-01          144.9     2.738E-01    2.740E-01    9.672E-01
FE-59      2.221E-01          255.9     5.683E-01    5.684E-01    2.061E+00
Co-56      3.923E-01           52.3     2.052E-01    2.062E-01    8.983E-01
CO-57      6.533E-02          246.9     1.613E-01    1.614E-01    5.608E-01
CO-58     -7.800E-04        30320.0     2.365E-01    2.365E-01    8.912E-01
CO-60      9.473E-02          227.1     2.151E-01    2.152E-01    1.188E+00
ZN-65     -3.704E-01          219.2     8.120E-01    8.122E-01    2.878E+00
NB-94      2.442E-01           88.0     2.149E-01    2.153E-01    7.358E-01
ZR-95     -4.243E-01          110.6     4.694E-01    4.699E-01    1.630E+00
NB-95      1.399E-01          187.7     2.626E-01    2.627E-01    9.370E-01
RU-103    -6.698E-02          340.7     2.282E-01    2.282E-01    8.222E-01
RH-106     2.586E-01          867.9     2.244E+00    2.244E+00    8.253E+00
AG-108M    3.116E-02          619.4     1.930E-01    1.930E-01    6.990E-01
AG-110M    2.560E-01          110.5     2.829E-01    2.832E-01    1.190E+00
SN-113    -2.096E-01          174.1     3.650E-01    3.652E-01    1.269E+00
SB-124    -6.416E-02          361.0     2.316E-01    2.316E-01    8.387E-01
SB-125     3.186E-02          141.3     4.501E-02    4.504E-02    2.364E+00
I-131      8.211E-02          296.5     2.435E-01    2.435E-01    5.800E-01
Gd-153     7.015E-01           64.9     4.553E-01    4.573E-01    1.503E+00
Ga-68     -8.112E+00          163.1     1.323E+01    1.324E+01    4.665E+01
Tc-99m     2.127E-03         8624.0     1.835E-01    1.835E-01    6.439E-01
BA-133    -1.658E-01          176.9     2.934E-01    2.935E-01    1.031E+00
CS-134    -2.290E-01          130.9     2.997E-01    2.999E-01    1.036E+00
CS-137    -2.515E-01          137.7     3.464E-01    3.467E-01    1.203E+00
CE-139    -1.196E-01          157.8     1.887E-01    1.890E-01    6.497E-01
Ba-140     6.026E-01          108.9     6.560E-01    6.568E-01    2.302E+00
La-140     1.328E-01          139.1     1.848E-01    1.849E-01    2.282E+00
CE-141     0.000E+00         1000.0     1.068E-01    1.068E-01    1.307E+00
CE-144     8.489E-01          149.9     1.272E+00    1.273E+00    4.371E+00
PM-144    -9.934E-03         2531.0     2.514E-01    2.514E-01    9.266E-01
EU-152     9.186E-01          100.5     9.234E-01    9.246E-01    2.079E+00
EU-154     8.942E-01          219.1     1.959E+00    1.960E+00    7.144E+00
EU-155     1.194E+00           47.3     5.641E-01    5.678E-01    2.231E+00
HF-181     9.684E-02          156.9     1.519E-01    1.520E-01    8.670E-01
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Ta-182     6.484E-01          150.3     9.747E-01    9.752E-01    3.451E+00
Hg-203     1.021E-01          202.7     2.068E-01    2.069E-01    7.259E-01
TL-208     2.576E+00           12.7     3.258E-01    3.522E-01    5.185E-01
pm-146     1.780E-01          127.2     2.264E-01    2.266E-01    2.432E+00
y-88      -1.817E-01          155.5     2.825E-01    2.826E-01    1.008E+00
Cd-113m   -3.665E+02          639.6     2.344E+03    2.344E+03    8.477E+03
Cd-109     1.066E+01           48.7     5.191E+00    5.225E+00    1.683E+01
PB-210     1.766E+01           43.3     7.646E+00    7.716E+00    2.411E+01
PB-212     5.870E+00           15.3     9.004E-01    9.772E-01    1.906E+00
PB-214     5.438E+00           13.5     7.322E-01    7.849E-01    1.825E+00
BI-207     3.544E-02          625.1     2.215E-01    2.215E-01    8.093E-01
BI-212     2.304E+00          139.8     3.220E+00    3.222E+00    1.136E+01
BI-214     5.333E+00           16.6     8.846E-01    9.270E-01    1.849E+00
BI-210M    0.000E+00         1000.0     1.660E-01    1.660E-01    1.602E+00
RA-224    -1.701E+01           55.3     9.397E+00    9.460E+00    3.082E+01
AC-228     7.172E+00           16.8     1.208E+00    1.262E+00    1.833E+00
TH-227     0.000E+00          707.1     1.165E+00    1.165E+00    4.216E+00
TH-229     1.386E+00           82.5     1.143E+00    1.149E+00    1.223E+01
TH-234    -3.836E-01           78.2     3.001E-01    3.008E-01    2.742E+01
PA-231     6.618E+00           73.4     4.857E+00    4.870E+00    2.072E+01
PA-233     7.623E-01           79.8     6.081E-01    6.095E-01    1.575E+00
PA-234     4.474E-01           89.6     4.010E-01    4.016E-01    2.998E+00
PA-234M    3.599E+01           98.3     3.537E+01    3.542E+01    1.281E+02
U-235      8.686E-01          152.4     1.324E+00    1.325E+00    4.953E+00
AM-241    -7.838E-01          103.0     8.073E-01    8.083E-01    2.714E+00
Np-237    -1.315E-01         1256.0     1.652E+00    1.652E+00    5.702E+00
Ir-192     4.416E-01           29.6     1.309E-01    1.335E-01    6.480E-01
Cs-136    -1.314E-01          207.7     2.728E-01    2.729E-01    9.777E-01
Np-239     6.351E-01          102.7     6.522E-01    6.533E-01    2.207E+00
Nd-147     3.130E-01          147.2     4.607E-01    4.610E-01    4.605E+00
-----------------------------------------------------------------------------
Total      2.731E+02

      Analyst: JustinL                            
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 Sample description                                             
      99826_Gamma_160-5175-A-26-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140334.An1

 Acquisition information
        Start time:                 2/10/2014 12:57:43 PM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.23 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 12:57:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:27 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0695

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       62.  21.03   0.69  2.230E-02    46.54   4.250    PBC<MDA PB210 
    63.46      -19. 469.20   0.91  3.338E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    87.07       31.  48.68   0.93  4.278E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  1.066E+01 Cd109 
    87.13       34.  48.75   0.93  4.243E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  1.165E+01 Cd109 
    89.54        9. 147.18   0.93  4.341E-02    91.10  28.300    PBC<MDA Nd147 
                                                91.10  28.300  4.109E-01 Nd147 
    92.62       22.  32.05   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.63       49.  33.82   0.93  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.116E+01 AC228 
    98.99       17.  64.90   0.94  4.443E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.396E+00 Np239 
                                                97.50  30.000  7.015E-01 Gd153 
    99.15       23.  50.14   0.94  4.467E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.868E+00 Np239 
   103.03        6. 201.93   0.94  4.505E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.863E-01 Np239 
                                               103.20  21.800  3.154E-01 Gd153 
   103.26        4. 304.60   0.94  4.502E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.093E-01 Np239 
   106.57       12. 102.69   0.95  4.521E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.351E-01 Np239 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   106.63       14.  80.98   0.95  4.516E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  7.675E-01 Np239 
   121.49        2. 463.42   0.96  4.528E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.574E-02 CO57  
   121.67        5. 246.94   0.96  4.526E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.533E-02 CO57  
   133.06        7. 156.91   0.97  4.453E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  8.312E-01 CE144 
   133.11        8. 149.85   0.97  4.448E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  8.488E-01 CE144 
   143.91        8. 152.45   0.98  4.338E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  9.484E-01 U235  
   163.39        4. 283.57   1.00  4.061E-02   163.38   5.080    PBC<MDA U235  
                                               162.66   6.220  8.572E-01 Ba140 
                                               163.38   5.080  1.052E+00 U235  
   205.70        2. 620.86   1.04  3.557E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  5.077E-01 U235  
   211.92       12.  82.50   1.05  3.496E-02   210.85   2.990    PBC<MDA TH229 
   238.48      164.  13.78   0.74  3.221E-02   238.63  43.300  5.870E+00 PB212 
   281.03        4. 202.65   1.11  2.896E-02   279.20  81.460    PBC<MDA Hg203 
   294.92       64.  19.18   0.53  2.790E-02   295.09  19.300  5.843E+00 PB214 
                                               295.95  30.160  4.236E+00 Ir192 
   300.73        9.  99.02   1.13  2.756E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.762E+00 PA231 
                                               300.18   6.200  3.081E+00 PA233 
                                               302.65   2.880  6.669E+00 PA231 
   300.78        9. 102.74   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.603E+00 PA231 
                                               300.18   6.200  3.017E+00 PA233 
                                               302.65   2.880  6.532E+00 PA231 
   300.80        9. 102.68   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.606E+00 PA231 
                                               300.18   6.200  3.019E+00 PA233 
                                               302.65   2.880  6.535E+00 PA231 
   300.94        8. 104.84   1.13  2.741E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.723E+00 PA231 
                                               300.18   6.200  2.668E+00 PA233 
                                               302.65   2.880  5.776E+00 PA231 
   312.04        6. 125.09   1.14  2.684E-02   312.01  36.000    PBC<MDA PA233 
   337.85       42.  28.68   1.38  2.538E-02   338.32  12.010  7.593E+00 AC228 
   343.74        3. 241.78   1.17  2.508E-02   344.29  26.500    PBC<MDA EU152 
   351.92       99.  14.11   0.88  2.470E-02   351.93  37.600  5.230E+00 PB214 
   386.19        1. 553.44   1.20  2.325E-02   383.84   8.940    PBC<MDA BA133 
   453.09        5. 127.20   1.27  2.065E-02   453.88  65.000    PBC<MDA pm146 
   463.13        4. 166.16   1.28  2.035E-02   463.37  10.470    PBC<MDA SB125 
   468.47        3. 197.36   1.28  2.020E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.638E-01 Ir192 
   482.44        1. 686.09   1.29  1.978E-02   482.00  80.500    PBC<MDA HF181 
   511.01       46.  23.20   1.32  1.895E-02   511.86  20.000  6.771E+00 RH106 
                                               511.86  20.000  6.771E+00 RH106 
   535.83        5. 108.87   1.34  1.829E-02   537.26  24.390    PBC<MDA Ba140 
                                               537.26  24.390  6.026E-01 Ba140 
   570.03        1. 625.08   1.37  1.753E-02   569.70  97.740    PBC<MDA BI207 
   583.05       68.  11.70   1.25  1.724E-02   583.02  84.500  2.576E+00 TL208 
   609.31       70.  15.35   1.41  1.667E-02   609.31  46.090    PBC<MDA BI214 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  4.048E+01 RU103 
                                               610.30   5.750  4.048E+01 RU103 
   609.38       74.  14.33   1.73  1.669E-02   609.31  46.090  5.333E+00 BI214 
                                               610.30   5.750  4.280E+01 RU103 
   613.83        1. 619.40   1.41  1.659E-02   614.28  89.850    PBC<MDA AG108M
   622.33        1. 867.90   1.42  1.644E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  2.586E-01 RH106 
   636.99        2. 296.53   1.43  1.616E-02   636.97   7.170    PBC<MDA I131  
   701.41        6.  87.99   1.49  1.503E-02   702.63  97.900    PBC<MDA NB94  
   728.25        5. 139.77   1.51  1.465E-02   727.17   7.550    PBC<MDA BI212 
   733.98        2. 254.76   1.51  1.452E-02   735.72  22.500    PBC<MDA pm146 
   766.09        4. 187.71   1.54  1.410E-02   763.94  22.280    PBC<MDA AG110M
                                               765.79  99.790  1.399E-01 NB95  
                                               766.41   0.294  4.751E+01 PA234M
   766.77        5. 134.54   1.54  1.409E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.653E+01 PA234M
   795.19        3. 275.71   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
   813.71        4. 139.13   1.58  1.344E-02   815.77  23.280    PBC<MDA La140 
   835.28        4. 144.90   1.60  1.321E-02   834.85  99.980    PBC<MDA MN54  
   871.59        1. 444.04   1.63  1.279E-02   871.10  99.890    PBC<MDA NB94  
   873.62        3. 219.11   1.63  1.277E-02   873.23  12.270    PBC<MDA EU154 
   883.41        5. 106.02   1.64  1.266E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  3.206E-01 AG110M
   883.43        5. 110.52   1.64  1.264E-02   883.24   9.600  2.325E+00 PA234 
                                               884.68  72.680  3.075E-01 AG110M
   910.94       45.  17.67   0.78  1.237E-02   911.07  29.000  6.997E+00 AC228 
   938.18        1. 542.04   1.68  1.210E-02   937.49  34.360    PBC<MDA AG110M
   968.94       13.  58.32   1.71  1.180E-02   968.97  17.460    PBC<MDA AC228 
  1001.09        4. 143.29   1.73  1.151E-02  1001.00   0.837    PBC<MDA PA234M
  1099.71        2. 255.88   1.81  1.071E-02  1099.25  56.500    PBC<MDA FE59  
  1112.15        6. 100.52   1.82  1.061E-02  1112.07  13.644    PBC<MDA EU152 
  1120.00       11.  38.82   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.09       10.  64.66   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.058E-01 Sc46  
  1121.01        4. 150.33   1.83  1.055E-02  1121.30  34.900    PBC<MDA Ta182 
  1177.24        2. 227.10   1.87  1.018E-02  1173.24  99.900    PBC<MDA CO60  
  1237.88       11.  52.31   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
  1332.27        1. 500.37   1.99  9.220E-03  1332.50  99.980    PBC<MDA CO60  
  1408.26        3. 152.85   2.05  8.829E-03  1408.00  21.005    PBC<MDA EU152 
  1460.78      263.   6.09   2.15  8.576E-03  1460.83  10.670  1.599E+02 K40   
  1764.01        8.  38.77   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.82    46.54        68.        30.     0.017    21.03   0.686s
 AM-241    241.44    60.46       125.       -16.    -0.009   103.00   0.902s
 BA-133    323.20    80.92       129.        -6.    -0.003   288.39   0.922s
 EU-155    348.02    87.13       120.        34.     0.019    48.75   0.928s
 Cd-109    347.77    87.07        99.        31.     0.017    48.68   0.929s
 Nd-147    357.66    89.54        85.         9.     0.005   147.18   0.932s
 TH-234    369.95    92.62       150.        22.     0.012    32.05   0.934s
 AC-228    370.02    92.63       112.        49.     0.027    33.82   0.934s
 Gd-153    395.44    98.99        51.        17.     0.009    64.90   0.938s
 Np-239    396.06    99.15        53.        23.     0.013    50.14   0.940 
 Gd-153    412.51   103.26        75.         4.     0.002   304.60   0.944s
 Np-239    411.58   103.03        60.         6.     0.003   201.93   0.944s
 EU-155    425.97   106.63        59.        14.     0.008    80.98   0.946s
 Np-239    425.74   106.57        67.        12.     0.007   102.69   0.946 
 EU-152    485.37   121.49        65.         2.     0.001   463.42   0.961 
 CO-57     486.09   121.67        61.         5.     0.003   246.94   0.962s
 PA-234    520.58   130.30        76.        -9.    -0.005   144.52   0.970s
 HF-181    531.61   133.06        63.         7.     0.004   156.91   0.972s
 CE-144    531.81   133.11        60.         8.     0.004   149.85   0.973s
 CO-57     546.49   136.78        75.        -5.    -0.003   259.18   0.975s
 U-235     574.99   143.91        72.         8.     0.005   152.45   0.982s
 Ba-140    649.84   162.64        72.        -4.    -0.002   303.48   1.000s
 U-235     652.85   163.39        59.         4.     0.002   283.57   1.001s
 CE-139    660.48   165.30        58.        -7.    -0.004   157.76   1.003s
 TH-229    776.10   194.23        51.        -6.    -0.003   171.39   1.029s
 U-235     821.96   205.70        50.         2.     0.001   620.86   1.040s
 TH-229    846.80   211.92        44.        12.     0.007    82.50   1.045s
 PB-212    952.98   238.48        94.       147.     0.082    13.78   0.740s
 RA-224    959.97   240.22       226.       -40.    -0.022    55.25   1.074s
 EU-152    972.21   243.29        52.        -9.    -0.005   114.05   1.077s
 Cd-113m  1063.92   266.23        28.        -1.    -0.001   639.55   1.095s
 Hg-203   1123.08   281.03        36.         4.     0.002   202.65   1.109s
 I-131    1134.95   284.00        43.        -2.    -0.001   621.66   1.114s
 PB-214   1178.64   294.92        27.        57.     0.031    19.18   0.533s
 Ir-192   1179.70   295.19        33.        34.     0.019    29.64   1.125s
 PB-212   1202.11   300.80        41.         9.     0.005   102.68   1.128 
 PA-231   1202.05   300.78        41.         9.     0.005   102.74   1.128s
 PA-233   1201.83   300.73        39.         9.     0.005    99.02   1.128s
 PA-231   1202.68   300.94        33.         8.     0.005   104.84   1.131s
 Ba-140   1217.91   304.75        50.        -5.    -0.003   226.23   1.133s
 BI-210M  1217.68   304.69        46.        -3.    -0.002   285.74   1.133s
 Ir-192   1233.30   308.60        37.        -3.    -0.002   253.84   1.136s
 PA-233   1247.08   312.04        28.         6.     0.004   125.09   1.139s
 CR-51    1279.93   320.26        33.        -4.    -0.002   235.75   1.147s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   1350.26   337.85        23.        42.     0.023    28.68   1.384s
 Cs-136   1360.21   340.34        56.        -8.    -0.004   144.13   1.165s
 EU-152   1373.81   343.74        23.         3.     0.002   241.78   1.169s
 HF-181   1381.08   345.56        29.        -2.    -0.001   458.94   1.170s
 PB-214   1406.51   351.92        36.        87.     0.049    14.11   0.881s
 BA-133   1420.14   355.33        30.        -5.    -0.003   176.91   1.180s
 BA-133   1543.50   386.19        23.         1.     0.001   553.44   1.205s
 SN-113   1566.84   392.02        44.        -6.    -0.003   174.12   1.212s
 SB-125   1709.95   427.81        27.        -3.    -0.002   228.49   1.245s
 pm-146   1811.02   453.09        20.         5.     0.003   127.20   1.268s
 SB-125   1851.18   463.13        16.         4.     0.002   166.16   1.277s
 Ir-192   1872.53   468.47        17.         3.     0.002   197.36   1.281s
 PM-144   1905.18   476.64        30.        -3.    -0.002   286.52   1.289s
 HF-181   1928.40   482.44        23.         1.     0.001   686.09   1.293s
 La-140   1954.42   488.95        18.        -3.    -0.001   241.47   1.298s
 RU-103   1986.86   497.06        25.        -2.    -0.001   340.75   1.307s
 RH-106   2042.63   511.01        34.        46.     0.026    23.20   1.320s
 Ba-140   2141.90   535.83        11.         5.     0.003   108.87   1.342s
 CS-134   2251.62   563.27        21.        -2.    -0.001   394.50   1.365s
 CS-134   2267.41   567.22        20.        -2.    -0.001   286.82   1.370s
 BI-207   2278.63   570.03        23.         1.     0.001   625.08   1.371s
 TL-208   2330.74   583.05         5.        68.     0.038    11.70   1.250 
 SB-124   2407.99   602.37        23.        -2.    -0.001   360.97   1.399s
 CS-134   2425.26   606.69        36.        -7.    -0.004   130.89   1.401s
 BI-214   2436.01   609.38        24.        74.     0.041    14.33   1.730s
 RU-103   2435.73   609.31        23.        70.     0.039    15.35   1.406s
 AG-108M  2453.83   613.83        34.         1.     0.001   619.40   1.410s
 PM-144   2472.04   618.39        25.        -4.    -0.002   166.27   1.413s
 RH-106   2487.81   622.33        21.         1.     0.000   867.90   1.416s
 SB-125   2539.47   635.24        25.        -5.    -0.003   138.43   1.428s
 I-131    2546.43   636.99        19.         2.     0.001   296.53   1.429s
 CS-137   2648.94   662.62        32.        -6.    -0.003   137.73   1.451s
 NB-94    2804.11   701.41        13.         6.     0.004    87.99   1.486s
 SB-124   2892.51   723.51        22.        -3.    -0.001   268.28   1.503s
 AG-108M  2896.03   724.39        23.        -6.    -0.003   127.58   1.503s
 EU-154   2896.01   724.39        25.        -6.    -0.003   127.45   1.503s
 ZR-95    2895.92   724.36        30.        -7.    -0.004   117.16   1.504s
 BI-212   2911.48   728.25        18.         5.     0.003   139.77   1.507s
 pm-146   2934.39   733.98        15.         2.     0.001   254.76   1.514s
 ZR-95    3016.41   754.49        18.        -6.    -0.003   110.65   1.532s
 AG-110M  3060.32   765.46        19.        -1.    -0.001   440.45   1.538s
 NB-95    3062.81   766.09        20.         4.     0.002   187.71   1.539s
 PA-234M  3065.56   766.77        20.         5.     0.003   134.54   1.540s
 CS-134   3179.25   795.19        24.         3.     0.001   275.71   1.565s
 La-140   3253.32   813.71        12.         4.     0.002   139.13   1.581s
 Cs-136   3274.39   818.98        20.        -3.    -0.002   207.67   1.583s
 MN-54    3339.62   835.28        19.         4.     0.002   144.90   1.597s
 NB-94    3484.88   871.59        15.         1.     0.001   444.04   1.627 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:53 PMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3493.01   873.62        14.         3.     0.001   219.11   1.629s
 PA-234   3532.15   883.41        13.         5.     0.003   106.02   1.637s
 AG-110M  3532.26   883.43        13.         5.     0.003   110.52   1.638s
 y-88     3590.62   898.02        16.        -4.    -0.002   155.49   1.649s
 AC-228   3642.30   910.94         4.        45.     0.025    17.67   0.778s
 AG-110M  3751.28   938.18        17.         1.     0.001   542.04   1.682s
 PA-234   3780.55   945.49        18.        -2.    -0.001   267.35   1.688s
 AC-228   3874.39   968.94        24.        13.     0.007    58.32   1.707s
 EU-154   3981.07   995.61        24.        -3.    -0.002   228.95   1.729s
 PA-234M  4003.02  1001.09        18.         4.     0.002   143.29   1.733s
 EU-154   4018.09  1004.86        22.        -2.    -0.001   445.89   1.736s
 RH-106   4200.91  1050.55        15.        -2.    -0.001   290.10   1.772s
 Ga-68    4311.63  1078.21        24.        -4.    -0.002   163.13   1.794s
 FE-59    4397.66  1099.71        18.         2.     0.001   255.88   1.811s
 EU-152   4447.43  1112.15        14.         6.     0.003   100.52   1.821s
 ZN-65    4463.08  1116.06        29.        -4.    -0.002   219.20   1.824s
 BI-214   4480.00  1120.29        12.        11.     0.006    38.82   1.828D
 Sc-46    4479.21  1120.09        14.        10.     0.005    64.66   1.828s
 Ta-182   4484.06  1121.30        19.         4.     0.002   150.33   1.828D
 CO-60    4707.93  1177.24        13.         2.     0.001   227.10   1.869s
 Ta-182   4881.47  1220.60        25.        -1.    -0.001   498.38   1.906s
 Co-56    4950.66  1237.88        12.        11.     0.006    52.31   1.919s
 CO-60    5328.45  1332.27        13.         1.     0.001   500.37   1.990s
 EU-152   5632.68  1408.26        12.         3.     0.002   152.85   2.046s
 K-40     5842.93  1460.78         7.       263.     0.146     6.09   2.151 
 BI-214   7057.23  1764.01         9.         8.     0.004    38.77   2.297s
 Co-56    7069.49  1767.08        11.        -6.    -0.003    92.25   2.302s
 y-88     7360.47  1839.72         1.         0.     0.000   433.59   2.345s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.1380E-01                                      5.31E+01             
                           477.60 1.138E-01 %(  6.899E+00 1.66E+03 1.05E+01 G  
 
NA-22    C  -2.2585E-02                                      9.50E+02             
                          1274.53-2.259E-02 %(  1.304E+00 1.55E+03 9.99E+01 G  
 
K-40     N   1.5988E+02                                      4.66E+11             
                          1460.83 1.599E+02  (P 8.951E+00 6.09E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:53 PMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   2.6170E-01                                      8.38E+01             
                           889.28 1.763E-02 %(  8.201E-01 1.22E+03 1.00E+02 G  
                          1120.55 5.058E-01 ?(  1.077E+00 6.47E+01 1.00E+02 G  
 
CR-51    F  -7.4714E-01                                      2.77E+01             
                           320.08-7.471E-01 ?(  6.228E+00 2.36E+02 9.94E+00 G  
 
MN-54    C   1.8898E-01                                      3.12E+02             
                           834.85 1.890E-01 ?(  9.672E-01 1.45E+02 1.00E+02 G  
 
FE-59    F   2.2210E-01                                      4.45E+01             
                          1099.25 2.221E-01 ?(  2.061E+00 2.56E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   2.721E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   3.9232E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  8.983E-01 1.00E+03 9.99E+01 G  
                          1238.28 9.857E-01 &(  1.635E+00 5.23E+01 6.61E+01 G  
                          1037.84-1.783E-01 %   7.874E+00 1.19E+03 1.41E+01 G  
                          1771.35-2.821E+00 +   8.977E+00 9.23E+01 1.55E+01  A 
 
CO-57    C   6.5328E-02                                      2.72E+02             
                           122.06 6.533E-02 &(  5.608E-01 2.47E+02 8.56E+01 G  
                           136.47-5.639E-01 &   5.060E+00 2.59E+02 1.07E+01 G  
 
CO-58    C  -7.8003E-04                                      7.09E+01             
                           810.78-7.800E-04 %(  8.912E-01 3.03E+04 9.95E+01 G  
 
CO-60    F   9.4731E-02                                      1.93E+03             
                          1332.50 6.335E-02 ?(  1.188E+00 5.00E+02 1.00E+02 G  
                          1173.24 1.261E-01 ?(  1.051E+00 2.27E+02 9.99E+01 G  
 
ZN-65    F  -3.7043E-01                                      2.44E+02             
                          1115.55-3.704E-01 ?(  2.878E+00 2.19E+02 5.06E+01 G  
 
NB-94    I   2.4420E-01                                      7.41E+06             
                           702.63 2.442E-01 ?(  7.358E-01 8.80E+01 9.79E+01 G  
                           871.10 5.447E-02 -   8.985E-01 4.44E+02 9.99E+01 G  
 
ZR-95    I  -4.2425E-01                                      6.40E+01             
                           756.73-4.243E-01 ?(  1.630E+00 1.11E+02 5.45E+01 G  
                           724.20-5.976E-01 +   2.415E+00 1.17E+02 4.42E+01 G  
 
NB-95    I   1.3990E-01                                      6.40E+01             
                           765.79 1.399E-01 ?(  9.370E-01 1.88E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:53 PMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -6.6976E-02                                      3.93E+01             
                           497.05-6.698E-02 ?(  8.222E-01 3.41E+02 9.09E+01 G  
                           610.30 4.048E+01 ?   1.441E+01 1.54E+01 5.75E+00 GA 
 
RH-106   I   2.5860E-01                                      3.74E+02             
                           621.92 2.586E-01 ?(  8.253E+00 8.68E+02 9.93E+00 G  
                          1050.36-6.289E+00 +   6.696E+01 2.90E+02 1.56E+00 G  
                           511.86 6.771E+00 ?   4.399E+00 2.32E+01 2.00E+01 GA 
 
AG-108M  C   3.1157E-02                                      1.53E+05             
                           433.94 1.264E-02 %(  6.990E-01 1.50E+03 9.05E+01 G  
                           722.94-2.318E-01 +   1.032E+00 1.28E+02 9.08E+01 G  
                           614.28 4.980E-02 ?(  1.107E+00 6.19E+02 8.98E+01 G  
 
AG-110M  F   2.5598E-01                                      2.50E+02             
                           884.68 3.075E-01 ?(  1.190E+00 1.11E+02 7.27E+01 G  
                           657.76 9.009E-03 %   9.204E-01 2.77E+03 9.46E+01 G  
                           937.49 1.470E-01 ?(  2.947E+00 5.42E+02 3.44E+01 G  
                          1384.30-8.279E-02 %   4.540E+00 1.42E+03 2.43E+01 G  
                           763.94-2.539E-01 +   4.097E+00 4.40E+02 2.23E+01 G  
 
SN-113   F  -2.0963E-01                                      1.15E+02             
                           391.69-2.096E-01 ?(  1.269E+00 1.74E+02 6.40E+01 G  
 
SB-124   F  -6.4159E-02                                      6.02E+01             
                           602.73-6.416E-02 ?(  8.387E-01 3.61E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.122E+00 1.00E+03 4.78E+01 G  
                           722.79-8.820E-01 +   8.526E+00 2.68E+02 1.08E+01 G  
 
SB-125   I   3.1862E-02                                      1.01E+03             
                           427.88-2.910E-01 ?(  2.364E+00 2.28E+02 2.96E+01 G  
                           600.50 0.000E+00 +   4.596E+00 1.00E+03 1.79E+01 G  
                           635.89-1.617E+00 +   7.829E+00 1.38E+02 1.13E+01 G  
                           463.37 9.447E-01 ?(  5.614E+00 1.66E+02 1.05E+01 G  
 
I-131    I   8.2110E-02                                      8.02E+00             
                           364.48 0.000E+00 ?(  5.800E-01 1.00E+03 8.17E+01 G  
                           284.30-4.765E-01 +   1.053E+01 6.22E+02 6.14E+00 G  
                           636.97 1.018E+00 ?(  1.097E+01 2.97E+02 7.17E+00 G  
 
Gd-153   F   7.0151E-01                                      2.42E+02             
                            97.50 7.015E-01 ?(  1.503E+00 6.49E+01 3.00E+01 G  
                           103.20 2.306E-01 -   2.437E+00 3.05E+02 2.18E+01 G  
 
Ga-68    C  -8.1122E+00                                      4.71E-02             
                          1077.40-8.112E+00 ?(  4.665E+01 1.63E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:53 PMPage 10
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   2.1273E-03                                      2.51E-01             
                           140.51 2.127E-03 &(  6.439E-01 8.62E+03 8.93E+01 G  
 
BA-133   F  -1.6584E-01                                      3.85E+03             
                           356.00-1.658E-01 ?(  1.031E+00 1.77E+02 6.20E+01 G  
                           302.85-3.667E-03 &   3.966E+00 3.03E+04 1.83E+01 G  
                           383.84 3.308E-01 ?   6.677E+00 5.53E+02 8.94E+00 GA 
                            80.99-2.243E-01 +   2.216E+00 2.88E+02 3.41E+01 GA 
 
CS-134   I  -2.2896E-01                                      7.54E+02             
                           604.71-2.290E-01 ?(  1.036E+00 1.31E+02 9.76E+01 G  
                           795.87 1.231E-01 +   1.218E+00 2.76E+02 8.55E+01 G  
                           569.32-4.620E-01 +   4.804E+00 2.87E+02 1.54E+01 G  
                           801.95-1.031E-01 %   9.640E+00 2.47E+03 8.69E+00 G  
                           563.24-6.352E-01 +   9.119E+00 3.95E+02 8.35E+00 G  
 
CS-137   I  -2.5154E-01                                      1.10E+04             
                           661.66-2.515E-01 ?(  1.203E+00 1.38E+02 8.52E+01 G  
 
CE-139   F  -1.1959E-01                                      1.38E+02             
                           165.85-1.196E-01 ?(  6.497E-01 1.58E+02 7.99E+01 G  
 
Ba-140   I   6.0257E-01                                      1.28E+01             
                           537.26 6.026E-01 ?(  2.302E+00 1.09E+02 2.44E+01 G  
                           162.66-8.820E-01 +   9.295E+00 3.03E+02 6.22E+00 G  
                           304.85-2.150E+00 +   1.697E+01 2.26E+02 4.29E+00 G  
 
La-140   I   1.3283E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.282E+00 1.00E+03 9.54E+01 G  
                           487.02-1.611E-01 +   1.407E+00 2.41E+02 4.55E+01 G  
                           328.76 3.002E-03 &   3.131E+00 2.88E+04 2.03E+01 G  
                           815.77 6.772E-01 ?(  3.368E+00 1.39E+02 2.33E+01 G  
 
CE-144   I   8.4885E-01                                      2.85E+02             
                           133.54 8.488E-01 &(  4.371E+00 1.50E+02 1.11E+01 G  
 
PM-144   C  -9.9344E-03                                      3.63E+02             
                           696.54-9.934E-03 %(  9.266E-01 2.53E+03 9.90E+01 G  
                           618.06-1.506E-01 +   8.827E-01 1.66E+02 9.91E+01 G  
                           476.81-1.839E-01 +   1.878E+00 2.87E+02 4.20E+01 G  
 
EU-152   F   9.1862E-01                                      4.94E+03             
                           344.29 2.398E-01 &(  2.079E+00 2.42E+02 2.65E+01 G  
                          1112.07 2.237E+00 &(  7.791E+00 1.01E+02 1.36E+01 G  
                           121.78 1.070E-01 &   1.735E+00 4.63E+02 2.86E+01 G  
                           778.92-5.404E-02 %   6.547E+00 3.22E+03 1.29E+01 G  
                           964.11-1.094E-02 %   7.024E+00 1.71E+04 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:53 PMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-2.151E+00 +   8.371E+00 1.14E+02 7.58E+00 G  
                          1408.00 1.042E+00 ?   5.726E+00 1.53E+02 2.10E+01 GA 
 
EU-154   I   8.9415E-01                                      3.14E+03             
                           873.23 8.942E-01 ?(  7.144E+00 2.19E+02 1.23E+01 G  
                           123.10 0.000E+00 -   1.492E+00 1.00E+03 4.08E+01 G  
                          1274.54-6.730E-02 %   3.704E+00 1.48E+03 3.52E+01 G  
                           723.36-1.101E+00 +   4.882E+00 1.27E+02 2.02E+01 G  
                          1004.77-4.065E-01 +   6.601E+00 4.46E+02 1.80E+01 G  
                           996.33-1.430E+00 +   1.169E+01 2.29E+02 1.06E+01 G  
 
EU-155   I   1.1935E+00                                      1.81E+03             
                           105.31 8.225E-01 ?(  2.231E+00 8.10E+01 2.12E+01 G  
                            86.54 1.450E+00  (  2.295E+00 4.87E+01 3.07E+01 G  
 
HF-181   F   9.6837E-02                                      4.24E+01             
                           482.00 3.454E-02 ?(  8.670E-01 6.86E+02 8.05E+01 G  
                           133.02 2.127E-01 ?(  1.147E+00 1.57E+02 4.33E+01 G  
                           345.83-2.483E-01 +   4.101E+00 4.59E+02 1.51E+01 G  
                           136.30-3.076E-02 &   8.974E+00 8.28E+03 5.85E+00 G  
 
Ta-182   F   6.4836E-01                                      1.14E+02             
                          1121.30 6.484E-01  (  3.451E+00 1.50E+02 3.49E+01 G  
                          1221.41-3.003E-01 -   5.428E+00 4.98E+02 2.70E+01 G  
                          1189.05 0.000E+00 -   6.413E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F   1.0206E-01                                      4.66E+01             
                           279.20 1.021E-01 ?(  7.259E-01 2.03E+02 8.15E+01 G  
 
TL-208   N   2.5758E+00                                      6.98E+02             
                           583.02 2.576E+00  (P 5.185E-01 1.17E+01 8.45E+01 G  
                           277.28 0.000E+00 -   1.081E+01 1.00E+03 6.31E+00 G  
                           860.56 3.110E-03 %   6.382E+00 5.31E+04 1.24E+01 G  
 
pm-146   C   1.7801E-01                                      2.02E+03             
                           747.16-3.424E-02 %(  2.432E+00 1.89E+03 3.40E+01 G  
                           735.72 3.838E-01 ?(  3.571E+00 2.55E+02 2.25E+01 G  
                           453.88 2.178E-01 &(  9.697E-01 1.27E+02 6.50E+01 G  
 
y-88     F  -1.8167E-01                                      1.07E+02             
                           898.04-1.817E-01 ?(  1.008E+00 1.55E+02 9.37E+01 G  
                          1836.06-2.416E-02 +   5.777E-01 4.34E+02 9.92E+01 G  
 
Cd-113m     -3.6649E+02                                      5.33E+03             
                           263.70-3.665E+02  (  8.477E+03 6.40E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:27:53 PMPage 12
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F   1.0663E+01                                      4.53E+02             
                            88.04 1.066E+01 &(  1.683E+01 4.87E+01 3.79E+00 G  
 
PB-210   N   1.7658E+01                                      8.14E+03             
                            46.54 1.766E+01 *(P 2.411E+01 2.10E+01 4.25E+00 G  
 
PB-212   N   5.8698E+00                                      6.98E+02             
                           238.63 5.870E+00  (P 1.906E+00 1.38E+01 4.33E+01 G  
                           300.03 5.704E+00     1.995E+01 1.03E+02 3.28E+00 GA 
 
PB-214   N   5.4381E+00                                      5.84E+05             
                           351.93 5.230E+00  (P 1.825E+00 1.41E+01 3.76E+01 G  
                           295.09 5.843E+00  (P 2.797E+00 1.92E+01 1.93E+01 G  
                           242.00-1.340E+00 % P 1.155E+01 8.62E+02 7.43E+00 GA 
 
BI-207   C   3.5442E-02                                      1.18E+04             
                           569.70 3.544E-02 ?(  8.093E-01 6.25E+02 9.77E+01 G  
                          1063.66 1.359E-03 %   1.188E+00 2.24E+04 7.45E+01 G  
 
BI-212   N   2.3038E+00                                      6.98E+02             
                           727.17 2.304E+00 ?(  1.136E+01 1.40E+02 7.55E+00 G  
                           785.42 8.109E-01 %   6.535E+01 2.14E+03 1.28E+00 GA 
 
BI-214   N   5.3333E+00                                      5.84E+05             
                           609.31 5.333E+00 @(P 1.849E+00 1.43E+01 4.61E+01 G  
                          1120.29 3.663E+00 - P 6.686E+00 3.88E+01 1.51E+01 G  
                          1764.49 3.818E+00 - P 8.083E+00 3.88E+01 1.54E+01 G  
 
RA-224   N  -1.7008E+01                                      6.98E+02             
                           240.99-1.701E+01 &(  3.082E+01 5.53E+01 4.10E+00 G  
 
AC-228   N   7.1715E+00                                      2.10E+03             
                           911.07 6.997E+00  (  1.833E+00 1.77E+01 2.90E+01 G  
                           968.97 3.604E+00 -   6.847E+00 5.83E+01 1.75E+01 G  
                           338.32 7.593E+00 *(  4.596E+00 2.87E+01 1.20E+01 G  
                            93.35 1.116E+01 &   1.189E+01 3.38E+01 5.56E+00 XA 
 
TH-229   N   1.3858E+00                                      2.68E+06             
                           193.51-2.061E+00 ?(  1.223E+01 1.71E+02 4.40E+00 G  
                           210.85 6.458E+00 ?(  1.790E+01 8.25E+01 2.99E+00 G  
 
TH-234   N  -3.8362E-01                                      1.63E+12             
                            63.29-8.217E+00 %(P 2.742E+01 4.69E+02 3.81E+00 G  
                            92.59 4.961E+00 *(P 1.362E+01 3.20E+01 5.58E+00 G  
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 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   6.6176E+00                                      1.20E+07             
                           302.65 5.776E+00 &(  2.072E+01 1.05E+02 2.88E+00 G  
                           300.07 7.603E+00  (  2.661E+01 1.03E+02 2.46E+00 G  
 
PA-233   C   7.6230E-01                                      7.82E+08             
                           312.01 3.630E-01  (  1.575E+00 1.25E+02 3.60E+01 G  
                           300.18 3.081E+00  (  1.038E+01 9.90E+01 6.20E+00 G  
 
PA-234   N   4.4739E-01                                      1.63E+12             
                           131.29-6.071E-01 &(  2.998E+00 1.45E+02 1.80E+01 G  
                           946.02-8.092E-01 &   7.848E+00 2.67E+02 1.34E+01 G  
                           569.47 5.435E-02 %   9.995E+00 5.00E+03 8.20E+00 G  
                           883.24 2.424E+00 &(  8.966E+00 1.06E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.624E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   3.5991E+01                                      1.63E+12             
                          1001.00 2.527E+01 ?(  1.281E+02 1.43E+02 8.37E-01 G  
                           766.41 6.653E+01 &(  3.144E+02 1.35E+02 2.94E-01 G  
 
U-235    N   8.6859E-01                                      2.57E+11             
                           143.79 9.484E-01 ?(  4.953E+00 1.52E+02 1.10E+01 G  
                           205.33 5.077E-01 ?(  1.115E+01 6.21E+02 5.01E+00 G  
                           163.38 1.052E+00 ?(  1.041E+01 2.84E+02 5.08E+00 G  
 
AM-241   T  -7.8384E-01                                      1.58E+05             
                            59.54-7.838E-01  (  2.714E+00 1.03E+02 3.59E+01 G  
 
Np-237   F  -1.3152E-01                                      2.14E+06             
                            86.49-1.315E-01 %(  5.702E+00 1.26E+03 1.31E+01 G  
 
Ir-192   F   4.4162E-01                                      7.40E+01             
                           316.49-1.246E-02 &(  6.480E-01 1.43E+03 8.70E+01 G  
                           468.06 1.638E-01 ?(  1.164E+00 1.97E+02 5.18E+01 G  
                           308.44-2.239E-01 +   2.006E+00 2.54E+02 3.18E+01 G  
                           295.95 2.229E+00 ?(  1.951E+00 2.96E+01 3.02E+01 G  
 
Cs-136   F  -1.3136E-01                                      1.30E+01             
                           818.50-1.314E-01 &(  9.777E-01 2.08E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   1.223E+00 1.00E+03 8.00E+01 G  
                           340.57-3.566E-01 +   1.766E+00 1.44E+02 4.69E+01 G  
 
Np-239   T   6.3508E-01                                      2.36E+00             
                           103.70 2.863E-01 ?   2.002E+00 2.02E+02 2.40E+01 X  
                           106.13 6.351E-01  (  2.207E+00 1.03E+02 2.27E+01 G  
                            99.50 1.868E+00     3.026E+00 5.01E+01 1.50E+01 X  
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 TestAmerica, Inc                Spectrum name: 12_Gamma_20140334.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       3.1301E-01                                      1.11E+01             
                           531.00 9.987E-02 %(  4.605E+00 1.22E+03 1.30E+01 G  
                            91.10 4.109E-01 ?(  2.064E+00 1.47E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      60.46       125.       -16.    -0.009   103.00  -7.838E-01   
 BA-133      80.92       129.        -6.    -0.003   288.39  -2.243E-01   
 EU-155      87.13       120.        34.     0.019    48.75   1.450E+00   
 Cd-109      87.07        99.        31.     0.017    48.68   1.066E+01   
 Nd-147      89.54        85.         9.     0.005   147.18   4.109E-01   
 TH-234      92.62       150.        22.     0.012    32.05   4.961E+00  P
 Gd-153      98.99        51.        17.     0.009    64.90   7.015E-01   
 Gd-153     103.26        75.         4.     0.002   304.60   2.306E-01   
 EU-155     106.63        59.        14.     0.008    80.98   8.225E-01   
 EU-152     121.49        65.         2.     0.001   463.42   1.070E-01   
 CO-57      121.67        61.         5.     0.003   246.94   6.533E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     130.30        76.        -9.    -0.005   144.52  -6.071E-01   
 HF-181     133.06        63.         7.     0.004   156.91   2.127E-01   
 CE-144     133.11        60.         8.     0.004   149.85   8.488E-01   
 CO-57      136.78        75.        -5.    -0.003   259.18  -5.639E-01   
 U-235      143.91        72.         8.     0.005   152.45   9.484E-01   
 Ba-140     162.64        72.        -4.    -0.002   303.48  -8.820E-01   
 U-235      163.39        59.         4.     0.002   283.57   1.052E+00   
 CE-139     165.30        58.        -7.    -0.004   157.76  -1.196E-01   
 TH-229     194.23        51.        -6.    -0.003   171.39  -2.061E+00   
 U-235      205.70        50.         2.     0.001   620.86   5.077E-01   
 TH-229     211.92        44.        12.     0.007    82.50   6.458E+00   
 RA-224     240.22       226.       -40.    -0.022    55.25  -1.701E+01   
 EU-152     243.29        52.        -9.    -0.005   114.05  -2.151E+00   
 Cd-113m    266.23        28.        -1.    -0.001   639.55  -3.665E+02   
 Hg-203     281.03        36.         4.     0.002   202.65   1.021E-01   
 I-131      284.00        43.        -2.    -0.001   621.66  -4.765E-01   
 Ir-192     295.19        33.        34.     0.019    29.64   2.229E+00   
 PA-231     300.78        41.         9.     0.005   102.74   7.603E+00   
 PA-233     300.73        39.         9.     0.005    99.02   3.081E+00   
 PA-231     300.94        33.         8.     0.005   104.84   5.776E+00   
 Ba-140     304.75        50.        -5.    -0.003   226.23  -2.150E+00   
 BI-210M    304.69        46.        -3.    -0.002   285.74  -2.492E-01   
 Ir-192     308.60        37.        -3.    -0.002   253.84  -2.239E-01   
 PA-233     312.04        28.         6.     0.004   125.09   3.630E-01   
 CR-51      320.26        33.        -4.    -0.002   235.75  -7.471E-01   
 Cs-136     340.34        56.        -8.    -0.004   144.13  -3.566E-01   
 EU-152     343.74        23.         3.     0.002   241.78   2.398E-01   
 HF-181     345.56        29.        -2.    -0.001   458.94  -2.483E-01   
 BA-133     355.33        30.        -5.    -0.003   176.91  -1.658E-01   
 BA-133     386.19        23.         1.     0.001   553.44   3.308E-01   
 SN-113     392.02        44.        -6.    -0.003   174.12  -2.096E-01   
 SB-125     427.81        27.        -3.    -0.002   228.49  -2.910E-01   
 pm-146     453.09        20.         5.     0.003   127.20   2.178E-01   
 SB-125     463.13        16.         4.     0.002   166.16   9.447E-01   
 Ir-192     468.47        17.         3.     0.002   197.36   1.638E-01   
 PM-144     476.64        30.        -3.    -0.002   286.52  -1.839E-01   
 HF-181     482.44        23.         1.     0.001   686.09   3.454E-02   
 La-140     488.95        18.        -3.    -0.001   241.47  -1.611E-01   
 RU-103     497.06        25.        -2.    -0.001   340.75  -6.698E-02   
 RH-106     511.01        34.        46.     0.026    23.20   6.771E+00   
 Ba-140     535.83        11.         5.     0.003   108.87   6.026E-01   
 CS-134     563.27        21.        -2.    -0.001   394.50  -6.352E-01   
 CS-134     567.22        20.        -2.    -0.001   286.82  -4.620E-01   
 BI-207     570.03        23.         1.     0.001   625.08   3.544E-02   
 SB-124     602.37        23.        -2.    -0.001   360.97  -6.416E-02   
 CS-134     606.69        36.        -7.    -0.004   130.89  -2.290E-01   
 RU-103     609.31        23.        70.     0.039    15.35   4.048E+01   
 AG-108M    613.83        34.         1.     0.001   619.40   4.980E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     618.39        25.        -4.    -0.002   166.27  -1.506E-01   
 RH-106     622.33        21.         1.     0.000   867.90   2.586E-01   
 SB-125     635.24        25.        -5.    -0.003   138.43  -1.617E+00   
 I-131      636.99        19.         2.     0.001   296.53   1.018E+00   
 CS-137     662.62        32.        -6.    -0.003   137.73  -2.515E-01   
 SB-124     723.51        22.        -3.    -0.001   268.28  -8.820E-01   
 AG-108M    724.39        23.        -6.    -0.003   127.58  -2.318E-01   
 EU-154     724.39        25.        -6.    -0.003   127.45  -1.101E+00   
 ZR-95      724.36        30.        -7.    -0.004   117.16  -5.976E-01   
 BI-212     728.25        18.         5.     0.003   139.77   2.304E+00   
 pm-146     733.98        15.         2.     0.001   254.76   3.838E-01   
 ZR-95      754.49        18.        -6.    -0.003   110.65  -4.243E-01   
 AG-110M    765.46        19.        -1.    -0.001   440.45  -2.539E-01   
 NB-95      766.09        20.         4.     0.002   187.71   1.399E-01   
 PA-234M    766.77        20.         5.     0.003   134.54   6.653E+01   
 CS-134     795.19        24.         3.     0.001   275.71   1.231E-01   
 La-140     813.71        12.         4.     0.002   139.13   6.772E-01   
 Cs-136     818.98        20.        -3.    -0.002   207.67  -1.314E-01   
 MN-54      835.28        19.         4.     0.002   144.90   1.890E-01   
 EU-154     873.62        14.         3.     0.001   219.11   8.942E-01   
 PA-234     883.41        13.         5.     0.003   106.02   2.424E+00   
 AG-110M    883.43        13.         5.     0.003   110.52   3.075E-01   
 y-88       898.02        16.        -4.    -0.002   155.49  -1.817E-01   
 AG-110M    938.18        17.         1.     0.001   542.04   1.470E-01   
 PA-234     945.49        18.        -2.    -0.001   267.35  -8.092E-01   
 EU-154     995.61        24.        -3.    -0.002   228.95  -1.430E+00   
 PA-234M   1001.09        18.         4.     0.002   143.29   2.527E+01   
 EU-154    1004.86        22.        -2.    -0.001   445.89  -4.065E-01   
 RH-106    1050.55        15.        -2.    -0.001   290.10  -6.289E+00   
 Ga-68     1078.21        24.        -4.    -0.002   163.13  -8.112E+00   
 FE-59     1099.71        18.         2.     0.001   255.88   2.221E-01   
 EU-152    1112.15        14.         6.     0.003   100.52   2.237E+00   
 ZN-65     1116.06        29.        -4.    -0.002   219.20  -3.704E-01   
 Sc-46     1120.09        14.        10.     0.005    64.66   5.058E-01   
 CO-60     1177.24        13.         2.     0.001   227.10   1.261E-01   
 Co-56     1237.88        12.        11.     0.006    52.31   9.857E-01   
 CO-60     1332.27        13.         1.     0.001   500.37   6.335E-02   
 EU-152    1408.26        12.         3.     0.002   152.85   1.042E+00   
 Co-56     1767.08        11.        -6.    -0.003    92.25  -2.821E+00   
 y-88      1839.72         1.         0.     0.000   433.59  -2.416E-02   
   P - Peakbackground subtraction
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 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.1380E-01    1.1380E-01    1.655E+03%                6.90E+00
 NA-22  #A   -2.2585E-02   -2.2585E-02    1.548E+03%                1.30E+00
 K-40         1.5988E+02    1.5988E+02    6.240E+00%                8.95E+00
 Sc-46  #A    2.6170E-01    2.6170E-01    6.466E+01%                8.20E-01
 CR-51  #A   -7.4713E-01   -7.4714E-01    2.357E+02%                6.23E+00
 MN-54  #A    1.8898E-01    1.8898E-01    1.449E+02%                9.67E-01
 FE-59  #A    2.2210E-01    2.2210E-01    2.559E+02%                2.06E+00
 Co-56  #A    3.9232E-01    3.9232E-01    5.231E+01%                8.98E-01
 CO-57  #A    6.5328E-02    6.5328E-02    2.469E+02%                5.61E-01
 CO-58  #A   -7.8002E-04   -7.8003E-04    3.032E+04%                8.91E-01
 CO-60  #A    9.4731E-02    9.4731E-02    2.271E+02%                1.19E+00
 ZN-65  #A   -3.7043E-01   -3.7043E-01    2.192E+02%                2.88E+00
 NB-94   A    2.4420E-01    2.4420E-01    8.799E+01%                7.36E-01
 ZR-95  #A   -4.2425E-01   -4.2425E-01    1.106E+02%                1.63E+00
 NB-95  #A    1.3990E-01    1.3990E-01    1.877E+02%                9.37E-01
 RU-103 #A   -6.6976E-02   -6.6976E-02    3.407E+02%                8.22E-01
 RH-106 #A    2.5860E-01    2.5860E-01    8.679E+02%                8.25E+00
 AG-108M#A    3.1157E-02    3.1157E-02    6.194E+02%                6.99E-01
 AG-110M#A    2.5598E-01    2.5598E-01    1.105E+02%                1.19E+00
 SN-113 #A   -2.0963E-01   -2.0963E-01    1.741E+02%                1.27E+00
 SB-124 #A   -6.4159E-02   -6.4159E-02    3.610E+02%                8.39E-01
 SB-125 #A    3.1862E-02    3.1862E-02    1.413E+02%                2.36E+00
 I-131  #A    8.2106E-02    8.2110E-02    2.965E+02%                5.80E-01
 Gd-153 #A    7.0151E-01    7.0151E-01    6.490E+01%                1.50E+00
 Ga-68  #A   -8.0530E+00   -8.1122E+00    1.631E+02%                4.66E+01
 Tc-99m #A    2.1244E-03    2.1273E-03    8.624E+03%                6.44E-01
 BA-133 #A   -1.6584E-01   -1.6584E-01    1.769E+02%                1.03E+00
 CS-134 #A   -2.2896E-01   -2.2896E-01    1.309E+02%                1.04E+00
 CS-137 #A   -2.5154E-01   -2.5154E-01    1.377E+02%                1.20E+00
 CE-139 #A   -1.1959E-01   -1.1959E-01    1.578E+02%                6.50E-01
 Ba-140 #A    6.0255E-01    6.0257E-01    1.089E+02%                2.30E+00
 La-140 #A    1.3283E-01    1.3283E-01    1.391E+02%                2.28E+00
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.31E+00
 CE-144 #A    8.4884E-01    8.4885E-01    1.499E+02%                4.37E+00
 PM-144 #A   -9.9344E-03   -9.9344E-03    2.531E+03%                9.27E-01
 EU-152 #A    9.1862E-01    9.1862E-01    1.005E+02%                2.08E+00
 EU-154 #A    8.9415E-01    8.9415E-01    2.191E+02%                7.14E+00
 EU-155 #A    1.1935E+00    1.1935E+00    4.726E+01%                2.23E+00
 HF-181 #A    9.6836E-02    9.6837E-02    1.569E+02%                8.67E-01
 Ta-182  A    6.4836E-01    6.4836E-01    1.503E+02%                3.45E+00
 Hg-203 #A    1.0206E-01    1.0206E-01    2.027E+02%                7.26E-01
 TL-208       2.5758E+00    2.5758E+00    1.265E+01%                5.19E-01
 pm-146 #A    1.7801E-01    1.7801E-01    1.272E+02%                2.43E+00
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 y-88   #A   -1.8167E-01   -1.8167E-01    1.555E+02%                1.01E+00
 Cd-113m#A   -3.6649E+02   -3.6649E+02    6.396E+02%                8.48E+03
 Cd-109 #A    1.0663E+01    1.0663E+01    4.868E+01%                1.68E+01
 PB-210 #A    1.7658E+01    1.7658E+01    4.330E+01%                2.41E+01
 PB-212       5.8698E+00    5.8698E+00    1.534E+01%                1.91E+00
 PB-214       5.4381E+00    5.4381E+00    1.346E+01%                1.82E+00
 BI-207 #A    3.5442E-02    3.5442E-02    6.251E+02%                8.09E-01
 BI-212 #A    2.3038E+00    2.3038E+00    1.398E+02%                1.14E+01
 BI-214       5.3333E+00    5.3333E+00    1.659E+01%                1.85E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.60E+00
 RA-224 #A   -1.7008E+01   -1.7008E+01    5.525E+01%                3.08E+01
 AC-228       7.1715E+00    7.1715E+00    1.684E+01%                1.83E+00
 TH-227 #A    0.0000E+00    0.0000E+00    7.071E+02%                4.22E+00
 TH-229 #A    1.3858E+00    1.3858E+00    8.250E+01%                1.22E+01
 TH-234 #A   -3.8362E-01   -3.8362E-01    7.823E+01%                2.74E+01
 PA-231 #A    6.6176E+00    6.6176E+00    7.339E+01%                2.07E+01
 PA-233 #A    7.6230E-01    7.6230E-01    7.977E+01%                1.57E+00
 PA-234 #A    4.4739E-01    4.4739E-01    8.962E+01%                3.00E+00
 PA-234M#A    3.5991E+01    3.5991E+01    9.827E+01%                1.28E+02
 U-235  #A    8.6859E-01    8.6859E-01    1.524E+02%                4.95E+00
 AM-241 #A   -7.8384E-01   -7.8384E-01    1.030E+02%                2.71E+00
 Np-237 #A   -1.3152E-01   -1.3152E-01    1.256E+03%                5.70E+00
 Ir-192 #A    4.4162E-01    4.4162E-01    2.964E+01%                6.48E-01
 Cs-136 #A   -1.3136E-01   -1.3136E-01    2.077E+02%                9.78E-01
 Np-239  A    6.3498E-01    6.3508E-01    1.027E+02%                2.21E+00
 Nd-147 #A    3.1300E-01    3.1301E-01    1.472E+02%                4.61E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.4 keV)     2.039E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.4 keV) 2.0392969E+02  Bq/Sample     

Page 317 of 1443



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700  1800  1900  2000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
B

a-
13

3 
N

p-
23

7 
C

d-
10

9 
E

u-
15

5 
N

d-
14

7 
T

h-
23

4 
A

c-
22

8 
G

d-
15

3 N
p-

23
9 

N
p-

23
9 

G
d-

15
3 

N
p-

23
9 

E
u-

15
5 

E
u-

15
2 

C
o-

57
  

P
a-

23
4 H
f-

18
1 

C
e-

14
4 

C
o-

57
  H

f-
18

1 
T

c-
99

m
 

U
-2

35
  

B
a-

14
0 

U
-2

35
  

C
e-

13
9 

T
h-

22
9 

U
-2

35
  

T
h-

22
9 

P
b-

21
2 

R
a-

22
4 

P
b-

21
4 

E
u-

15
2 

C
d-

11
3m

H
g-

20
3 

I-
13

1 
 

P
b-

21
4 Ir
-1

92
 

P
a-

23
3 

P
a-

23
1 

P
b-

21
2 

P
a-

23
1 B
a-

13
3 

B
i-2

10
M

B
a-

14
0 

Ir
-1

92
 

P
a-

23
3 

Ir
-1

92
 

C
r-

51
  

La
-1

40
 

A
c-

22
8 

C
s-

13
6 

E
u-

15
2 

H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

B
a-

13
3 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

pm
-1

46
 

S
b-

12
5 

Ir
-1

92
 

P
m

-1
44

 
B

e-
7 

  
H

f-
18

1 
La

-1
40

 
R

u-
10

3 
R

h-
10

6 
N

d-
14

7 
B

a-
14

0 
C

s-
13

4 
C

s-
13

4 
P

a-
23

4 
B

i-2
07

 
T

l-2
08

 
S

b-
12

4 
C

s-
13

4 
R

u-
10

3 
B

i-2
14

 
A

g-
10

8M
P

m
-1

44
 

R
h-

10
6 

S
b-

12
5 

I-
13

1 
 

A
g-

11
0M

C
s-

13
7 

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
Z

r-
95

  
E

u-
15

4 
A

g-
10

8M
B

i-2
12

 
pm

-1
46

 
pm

-1
46

 
Z

r-
95

  
A

g-
11

0M
N

b-
95

  
P

a-
23

4M
E

u-
15

2 
B

i-2
12

 
C

s-
13

4 
C

s-
13

4 
C

o-
58

  
La

-1
40

 
C

s-
13

6 
M

n-
54

  
T

l-2
08

 
N

b-
94

  
E

u-
15

4 
P

a-
23

4 
A

g-
11

0M
S

c-
46

  
y-

88
   

A
c-

22
8 

A
g-

11
0M

P
a-

23
4 

E
u-

15
2 

A
c-

22
8 

E
u-

15
4 

P
a-

23
4M

E
u-

15
4 

C
o-

56
  

R
h-

10
6 

B
i-2

07
 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

Z
n-

65
  B

i-2
14

 
S

c-
46

  
T

a-
18

2 

C
o-

60
  

T
a-

18
2 

C
o-

56
  

E
u-

15
4 

N
a-

22
  

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

B
i-2

14
 

C
o-

56
  

y-
88

   

Energy (keV)

C
ou

nt
s

99826_Gamma_160-5175-A-26-E. 12_Gamma_20140334.spc.

P
a
g
e
 
3
1
8
 
o
f
 
1
4
4
3



Test America St. Louis                    Spectrum ID: 14_Gamma_20140344
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-27-E 
             Detector: Ge14 SN/11080670   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-27-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 12:58        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 12:58:31     Real Time: 1830   sec
        Analysis Time: 2/10/2014 13:29        Dead Time: 1.63   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-02-08_0059.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.380E-01          326.4     1.756E+00    1.756E+00    6.467E+00
NA-22      8.822E-02          366.8     3.236E-01    3.236E-01    1.229E+00
K-40       1.733E+02            6.7     1.153E+01    1.454E+01    8.217E+00
Sc-46      3.041E-01           70.3     2.137E-01    2.142E-01    8.925E-01
CR-51     -9.883E-01          191.9     1.897E+00    1.897E+00    6.689E+00
MN-54     -9.930E-04        21540.0     2.139E-01    2.139E-01    8.428E-01
FE-59      2.184E-01          210.4     4.596E-01    4.597E-01    2.125E+00
Co-56      3.786E-01           58.6     2.219E-01    2.227E-01    9.773E-01
CO-57     -6.748E-02          266.0     1.795E-01    1.795E-01    6.224E-01
CO-58     -1.739E-01          165.5     2.877E-01    2.878E-01    1.033E+00
CO-60      0.000E+00         1000.0     1.059E-01    1.059E-01    1.518E+00
ZN-65      0.000E+00         1000.0     5.994E-01    5.994E-01    4.831E+00
NB-94      3.151E-02          126.5     3.986E-02    3.989E-02    9.977E-01
ZR-95     -1.717E-01          269.2     4.623E-01    4.624E-01    1.704E+00
NB-95      0.000E+00         1000.0     2.024E-01    2.024E-01    9.510E-01
RU-103     8.175E-02          222.5     1.819E-01    1.819E-01    6.716E-01
RH-106    -1.790E+00          149.1     2.669E+00    2.671E+00    9.433E+00
AG-108M    8.955E-02          237.2     2.124E-01    2.125E-01    7.669E-01
AG-110M   -1.693E-01          243.0     4.114E-01    4.115E-01    1.504E+00
SN-113    -1.391E-01          197.9     2.753E-01    2.754E-01    9.882E-01
SB-124    -6.621E-02          375.5     2.487E-01    2.487E-01    9.099E-01
SB-125     1.456E-01          462.3     6.732E-01    6.733E-01    2.456E+00
I-131     -2.913E-03         4776.0     1.391E-01    1.391E-01    5.448E-01
Gd-153     2.539E-01          194.4     4.936E-01    4.939E-01    1.705E+00
Ga-68      0.000E+00         1000.0     2.707E+00    2.707E+00    1.642E+01
Tc-99m     8.594E-02          207.8     1.786E-01    1.787E-01    6.177E-01
BA-133     4.252E-03         7079.0     3.010E-01    3.010E-01    1.104E+00
CS-134     1.335E-01          159.9     2.134E-01    2.135E-01    9.749E-01
CS-137     7.723E-04        38910.0     3.005E-01    3.005E-01    1.125E+00
CE-139     2.394E-01           89.4     2.140E-01    2.152E-01    7.199E-01
Ba-140     1.104E-01          579.8     6.398E-01    6.398E-01    2.864E+00
La-140     1.874E-01           75.5     1.416E-01    1.419E-01    1.410E+00
CE-141     2.551E-02          946.6     2.415E-01    2.415E-01    8.665E-01
CE-144    -3.955E-02         3298.0     1.304E+00    1.304E+00    4.610E+00
PM-144     1.450E-01          152.5     2.212E-01    2.213E-01    7.997E-01
EU-152     2.207E-01           93.2     2.056E-01    2.059E-01    2.727E+00
EU-154    -2.282E+00          123.5     2.819E+00    2.821E+00    9.862E+00
EU-155     4.297E-01          116.5     5.007E-01    5.013E-01    1.725E+00
HF-181     2.449E-01           88.6     2.170E-01    2.173E-01    8.768E-01
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Ta-182     1.469E+00           74.2     1.091E+00    1.093E+00    3.659E+00
Hg-203     3.541E-01           54.7     1.938E-01    1.949E-01    6.251E-01
TL-208     2.518E+00           15.0     3.788E-01    4.007E-01    5.075E-01
pm-146    -7.556E-01          120.5     9.102E-01    9.110E-01    3.177E+00
y-88      -1.017E-01          361.7     3.678E-01    3.679E-01    1.342E+00
Cd-113m    3.861E+02          615.7     2.377E+03    2.377E+03    8.666E+03
Cd-109     2.337E-02        15920.0     3.722E+00    3.722E+00    1.321E+01
PB-210     2.016E+01           37.5     7.563E+00    7.655E+00    2.216E+01
PB-212     6.437E+00           11.3     7.289E-01    8.395E-01    1.439E+00
PB-214     6.503E+00           12.0     7.822E-01    8.521E-01    1.949E+00
BI-207     2.083E-02         1036.0     2.159E-01    2.159E-01    8.093E-01
BI-212     6.678E+00           53.6     3.582E+00    3.598E+00    1.141E+01
BI-214     4.662E+00           16.8     7.830E-01    8.196E-01    1.662E+00
BI-210M    1.116E-01          249.2     2.782E-01    2.783E-01    9.954E-01
RA-224    -2.404E+01           39.6     9.524E+00    9.648E+00    3.064E+01
AC-228     6.531E+00           17.0     1.112E+00    1.161E+00    1.393E+00
TH-227     4.085E-01          965.9     3.946E+00    3.946E+00    1.339E+01
TH-229     9.577E-01           96.2     9.211E-01    9.243E-01    1.194E+01
TH-234     5.218E+00           39.2     2.047E+00    2.065E+00    2.470E+01
PA-231     3.183E+00           54.4     1.731E+00    1.739E+00    2.664E+01
PA-233     1.258E+00           50.7     6.380E-01    6.416E-01    1.758E+00
PA-234     5.451E-01           84.0     4.580E-01    4.589E-01    2.639E+00
PA-234M    2.807E+00         1274.0     3.577E+01    3.577E+01    1.361E+02
U-235     -9.938E-04          525.2     5.220E-03    5.220E-03    4.089E+00
AM-241    -2.830E-01          220.0     6.227E-01    6.229E-01    2.151E+00
Np-237    -1.167E-01         1099.0     1.282E+00    1.282E+00    4.486E+00
Ir-192     1.144E+00           16.3     1.869E-01    1.988E-01    5.008E-01
Cs-136     1.351E-01          158.6     2.143E-01    2.144E-01    8.474E-01
Np-239     6.656E-01           92.4     6.149E-01    6.162E-01    2.075E+00
Nd-147    -2.368E-02         5396.0     1.278E+00    1.278E+00    4.942E+00
-----------------------------------------------------------------------------
Total      6.346E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:34 PMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140344.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-27-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140344.An1

 Acquisition information
        Start time:                 2/10/2014 12:58:31 PM
        Live time:               1800
        Real time:               1830
        Dead time:                  1.63 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:34 PMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140344.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 12:58:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-02-08_0059.PBC
                                                 2/8/2014 12:59:45 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1074

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.93       33.  22.17   0.71  2.171E-02    46.54   4.250    PBC<MDA PB210 
    63.79        2.  80.83   0.77  3.281E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.72       78.  18.40   0.78  3.811E-02
    77.15      124.  12.84   0.78  3.899E-02
    80.25        6. 212.41   0.78  4.020E-02    80.99  34.060    PBC<MDA BA133 
    87.19       48.  32.64   0.68  4.178E-02
    92.78       35.  22.61   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.83       69.  17.76   0.80  4.291E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.609E+01 AC228 
    97.43        6. 194.42   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  5.055E-01 Np239 
    97.45        7. 132.46   0.80  4.365E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  5.730E-01 Np239 
   103.70        1. 458.43   0.81  4.395E-02   103.70  24.000    PBC<MDA Np239 
   105.31        7. 116.53   0.81  4.403E-02   105.31  21.200    PBC<MDA EU155 
   106.38       12.  92.40   0.81  4.406E-02   106.13  22.700    PBC<MDA Np239 
   121.43       12.  93.15   0.83  4.380E-02   121.78  28.580    PBC<MDA EU152 
   140.70        6. 207.84   0.85  4.193E-02   140.51  89.300    PBC<MDA Tc99m 
   142.22       -2. 292.10   0.85  4.148E-02   143.79  10.960    PBC<MDA U235  
   146.30        1. 946.55   0.85  4.125E-02   145.44  48.200    PBC<MDA CE141 
   164.09        2. 525.24   0.87  3.841E-02   163.38   5.080    PBC<MDA U235  
   166.04       13.  89.39   0.87  3.872E-02   165.85  79.900    PBC<MDA CE139 
   209.25        9.  96.17   0.92  3.224E-02   210.85   2.990    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:34 PMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140344.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   235.97        3. 965.88   0.94  2.957E-02   235.97  12.300    PBC<MDA TH227 
   238.58      158.  10.55   1.13  2.932E-02   238.63  43.300  6.437E+00 PB212 
   241.97       51.  19.32   0.84  2.900E-02   242.00   7.430  1.310E+01 PB214 
   263.03        1. 615.66   0.97  2.714E-02   263.70   0.006    PBC<MDA Cd113m
   265.17        3. 249.23   0.97  2.697E-02   265.83  50.000    PBC<MDA BI210M
   278.61       13.  54.74   0.99  2.596E-02   279.20  81.460    PBC<MDA Hg203 
   295.23       76.  15.76   0.98  2.486E-02   295.09  19.300  8.262E+00 PB214 
                                               295.95  30.160  5.667E+00 Ir192 
                                               295.95  30.160  5.667E+00 Ir192 
   300.21       30.  25.68   0.47  2.455E-02   300.03   3.280  2.070E+01 PB212 
                                               300.07   2.460  2.760E+01 PA231 
                                               300.18   6.200  1.095E+01 PA233 
                                               300.07   2.460  2.760E+01 PA231 
                                               300.18   6.200  1.095E+01 PA233 
   300.23       14.  54.36   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.289E+01 PA231 
                                               300.18   6.200  5.114E+00 PA233 
   300.23       14.  57.47   1.01  2.454E-02   300.03   3.280  9.344E+00 PB212 
                                               300.07   2.460  1.246E+01 PA231 
                                               300.18   6.200  4.945E+00 PA233 
   305.05        1. 577.22   1.01  2.424E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.128E-01 BI210M
   305.06        1. 579.80   1.01  2.425E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.123E-01 BI210M
   311.94       10.  83.57   1.02  2.381E-02   312.01  36.000    PBC<MDA PA233 
                                               312.01  36.000  6.231E-01 PA233 
   313.72        1. 885.76   1.02  2.355E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.482E-02 Ir192 
   338.60       35.  29.28   0.46  2.234E-02   338.32  12.010  7.243E+00 AC228 
   346.05        8.  88.60   1.05  2.197E-02   345.83  15.070    PBC<MDA HF181 
   351.88       88.  15.93   0.66  2.168E-02   351.93  37.600  5.601E+00 PB214 
   383.75        3. 249.53   1.09  2.025E-02   383.84   8.940    PBC<MDA BA133 
   427.81        1. 462.34   1.13  1.859E-02   427.88  29.600    PBC<MDA SB125 
   433.98        3. 237.23   1.13  1.838E-02   433.94  90.480    PBC<MDA AG108M
   453.90        4. 151.23   1.15  1.774E-02   453.88  65.000    PBC<MDA pm146 
   481.75        1. 603.82   1.18  1.691E-02   482.00  80.500    PBC<MDA HF181 
   484.65        6.  75.54   1.18  1.677E-02   487.02  45.500    PBC<MDA La140 
   497.02        2. 222.50   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  8.175E-02 RU103 
   562.80        4. 159.87   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   572.90        5.  84.02   1.26  1.481E-02
   583.38       56.  15.04   0.41  1.453E-02   583.02  84.500  2.518E+00 TL208 
   609.24       54.  14.86   0.76  1.403E-02   609.31  46.090  4.662E+00 BI214 
                                               610.30   5.750  3.742E+01 RU103 
   609.34       50.  17.15   1.30  1.401E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.441E+01 RU103 
                                               610.30   5.750  3.441E+01 RU103 
   697.99        3. 152.54   1.37  1.260E-02   696.54  99.000    PBC<MDA PM144 
   727.62       11.  53.63   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   795.09        3. 214.78   1.46  1.131E-02   795.87  85.530    PBC<MDA CS134 
   800.86        1. 452.37   1.46  1.124E-02   801.95   8.690    PBC<MDA CS134 
   819.23        2. 244.28   1.48  1.106E-02   818.50 100.000    PBC<MDA Cs136 
   860.54       11.  58.89   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   870.40        4. 138.65   1.52  1.052E-02   871.10  99.890    PBC<MDA NB94  
   881.94        1. 806.62   1.53  1.040E-02   883.24   9.600    PBC<MDA PA234 
   888.93        1. 404.48   1.54  1.034E-02   889.28  99.984    PBC<MDA Sc46  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.29       33.  17.41   0.34  1.014E-02   911.07  29.000  6.235E+00 AC228 
   964.38        2. 286.26   1.60  9.682E-03   964.11  14.605    PBC<MDA EU152 
   969.20       12.  49.15   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
  1046.37        2. 202.44   1.66  9.043E-03  1048.07  80.000    PBC<MDA Cs136 
  1099.56        2. 210.39   1.70  8.697E-03  1099.25  56.500    PBC<MDA FE59  
  1120.15        8.  74.24   1.72  8.556E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.126E-01 Sc46  
                                              1121.30  34.900  1.469E+00 Ta182 
  1120.38        5.  68.88   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.41        8.  70.26   1.72  8.561E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.505E-01 Sc46  
                                              1121.30  34.900  1.578E+00 Ta182 
  1238.61       10.  58.61   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1274.34        1. 366.80   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.505E-01 EU154 
                                              1274.54  35.190  2.505E-01 EU154 
  1274.36        1. 367.65   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.500E-01 EU154 
  1291.74        1. 603.13   1.84  7.616E-03  1291.60  43.200    PBC<MDA FE59  
  1408.03        0. 963.15   1.92  7.092E-03  1408.00  21.005    PBC<MDA EU152 
  1460.90      229.   6.57   1.43  6.879E-03  1460.83  10.670  1.733E+02 K40   
  1595.71        1. 699.03   2.04  6.391E-03  1596.21  95.400    PBC<MDA La140 
  1764.48        3.  76.87   2.14  5.878E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.43    74.76        77.        73. 1.916E+03   23.37   0.782  -       M
   308.14    77.19        67.       114. 2.933E+03   14.95   0.534  -      sM
   347.64    87.19        51.        43. 1.035E+03   27.82   0.790  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.13    46.93        54.        33.     0.019    22.17   0.714s
 TH-227    201.61    50.55        43.        -5.    -0.003   175.02   0.751s
 AM-241    245.99    61.65        73.        -6.    -0.003   220.04   0.761s
 TH-234    254.57    63.79       129.         2.     0.001    80.83   0.765s
 BA-133    320.38    80.25        82.         6.     0.003   212.41   0.784s
 Nd-147    364.57    91.30       150.       -32.    -0.018    57.05   0.794s
 TH-234    370.50    92.78        92.        35.     0.020    22.61   0.796s
 AC-228    370.67    92.83        41.        69.     0.038    17.76   0.797s
 Gd-153    389.06    97.43        64.         6.     0.003   194.42   0.801s
 Np-239    389.14    97.45        37.         7.     0.004   132.46   0.803s
 Np-239    414.15   103.70        20.         1.     0.001   458.43   0.807D
 EU-155    420.60   105.31        32.         7.     0.004   116.53   0.809D
 Np-239    424.87   106.38        55.        12.     0.007    92.40   0.810 
 EU-152    485.04   121.43        58.        12.     0.007    93.15   0.826s
 CO-57     490.66   122.83        71.        -5.    -0.003   266.04   0.826s
 EU-154    491.79   123.12        74.        -8.    -0.005   152.57   0.827s
 HF-181    530.85   132.88        68.        -3.    -0.002   340.73   0.838s
 HF-181    543.58   136.07        64.        -2.    -0.001   530.20   0.841s
 CO-57     542.28   135.74        61.        -3.    -0.001   416.47   0.841s
 Tc-99m    562.10   140.70        65.         6.     0.003   207.84   0.845s
 U-235     568.18   142.22        44.        -2.    -0.001   292.10   0.849s
 CE-141    584.50   146.30        37.         1.     0.001   946.55   0.850s
 Ba-140    649.23   162.49        62.        -9.    -0.005   129.93   0.868s
 U-235     655.66   164.09        67.         2.     0.001   525.24   0.869s
 CE-139    663.43   166.04        64.        13.     0.007    89.39   0.871s
 TH-229    768.42   192.29        41.        -6.    -0.003   168.74   0.900s
 U-235     823.43   206.05        67.       -11.    -0.006   123.47   0.911s
 TH-229    836.25   209.25        35.         9.     0.005    96.17   0.917s
 TH-227    943.10   235.97       332.         3.     0.001   965.88   0.942s
 PB-212    953.54   238.58        42.       147.     0.082    10.55   1.126 
 RA-224    959.65   240.11       183.       -52.    -0.029    39.62   0.947s
 PB-214    967.08   241.97        17.        51.     0.028    19.32   0.844s
 EU-152    973.84   243.66        38.        -8.    -0.005   109.30   0.951s
 TH-227   1013.10   253.47        14.        -4.    -0.002   144.61   0.962s
 Cd-113m  1051.31   263.03        24.         1.     0.001   615.66   0.970s
 BI-210M  1059.88   265.17        21.         3.     0.001   249.23   0.972s
 TL-208   1106.08   276.72        46.        -9.    -0.005   108.39   0.983s
 Hg-203   1113.62   278.61        20.        13.     0.007    54.74   0.985s
 PB-214   1180.11   295.23        24.        71.     0.040    15.76   0.981 
 Ir-192   1180.62   295.36        17.        59.     0.033    16.34   1.002s
 PB-212   1200.01   300.21         8.        30.     0.017    25.68   0.467s
 PA-231   1200.09   300.23        22.        14.     0.008    54.36   1.006s
 PA-233   1200.11   300.23        24.        14.     0.008    57.47   1.006s
 PA-231   1207.70   302.13        44.        -6.    -0.004   150.87   1.008s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1207.72   302.14        44.        -7.    -0.004   133.97   1.009s
 Ba-140   1219.40   305.06        31.         1.     0.001   579.80   1.011s
 BI-210M  1219.37   305.05        31.         1.     0.001   577.22   1.011s
 PA-233   1246.93   311.94        27.        10.     0.005    83.57   1.018s
 Ir-192   1254.06   313.72        11.         1.     0.000   885.76   1.022s
 CR-51    1281.07   320.47        29.        -4.    -0.002   191.91   1.025s
 AC-228   1353.57   338.60        21.        35.     0.019    29.28   0.464s
 Cs-136   1360.77   340.40        41.        -4.    -0.002   235.05   1.045s
 EU-152   1377.99   344.71        31.        -4.    -0.002   183.87   1.049s
 HF-181   1383.34   346.05        21.         8.     0.004    88.60   1.051s
 PB-214   1406.67   351.88        31.        82.     0.046    15.93   0.655s
 BA-133   1534.13   383.75        19.         3.     0.001   249.53   1.087s
 SN-113   1565.52   391.60        18.        -3.    -0.002   197.87   1.095s
 SB-125   1710.38   427.81        21.         1.     0.001   462.34   1.129s
 AG-108M  1735.03   433.98        19.         3.     0.001   237.23   1.135s
 pm-146   1814.70   453.90        18.         4.     0.002   151.23   1.154s
 PM-144   1908.09   477.25        15.        -2.    -0.001   342.21   1.175s
 BE-7     1907.76   477.16        15.        -2.    -0.001   326.38   1.176s
 HF-181   1926.10   481.75        16.         1.     0.001   603.82   1.180s
 La-140   1937.72   484.65         9.         6.     0.004    75.54   1.185s
 RU-103   1987.20   497.02        11.         2.     0.001   222.50   1.194s
 RH-106   2046.57   511.86        28.        -2.    -0.001   444.30   1.208s
 CS-134   2250.33   562.80        15.         4.     0.002   159.87   1.255s
 PA-234   2290.69   572.90         5.         5.     0.003    84.02   1.261s
 TL-208   2332.63   583.38         3.        56.     0.031    15.04   0.409s
 SB-125   2400.21   600.27        22.        -2.    -0.001   326.32   1.289s
 SB-124   2411.47   603.09        19.        -2.    -0.001   375.55   1.291s
 CS-134   2417.24   604.53        21.        -1.    -0.001   452.16   1.292s
 BI-214   2436.06   609.24        13.        54.     0.030    14.86   0.759s
 RU-103   2436.49   609.34        12.        50.     0.028    17.15   1.297s
 AG-108M  2454.84   613.93        15.        -1.    -0.001   376.54   1.301s
 RH-106   2489.52   622.60        19.        -4.    -0.002   149.09   1.308s
 SB-125   2543.64   636.13        15.        -2.    -0.001   299.79   1.320s
 AG-110M  2633.48   658.59        17.        -4.    -0.002   148.90   1.340s
 PM-144   2791.10   697.99        11.         3.     0.002   152.54   1.374s
 NB-94    2812.39   703.31        17.        -3.    -0.002   211.62   1.379s
 SB-124   2889.35   722.55        13.        -2.    -0.001   218.26   1.396s
 AG-108M  2889.15   722.50        15.        -3.    -0.002   190.69   1.397s
 EU-154   2893.53   723.59        16.        -3.    -0.001   218.35   1.397s
 ZR-95    2895.08   723.98        16.        -2.    -0.001   248.68   1.398s
 BI-212   2909.63   727.62        12.        11.     0.006    53.63   1.400s
 pm-146   2939.60   735.11        14.        -2.    -0.001   314.89   1.408s
 pm-146   2987.15   747.00        19.        -6.    -0.003   120.45   1.417s
 ZR-95    3026.41   756.81        13.        -2.    -0.001   269.24   1.426s
 BI-212   3140.81   785.40        11.        -1.     0.000   566.61   1.450s
 CS-134   3179.57   795.09        15.         3.     0.001   214.78   1.459s
 CS-134   3202.65   800.86        13.         1.     0.001   452.37   1.464s
 CO-58    3244.92   811.43        15.        -3.    -0.002   165.46   1.471s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   3276.12   819.23         9.         2.     0.001   244.28   1.478s
 Co-56    3386.58   846.83        12.        -1.    -0.001   424.96   1.501s
 TL-208   3441.42   860.54        17.        11.     0.006    58.89   1.513s
 NB-94    3480.84   870.40        11.         4.     0.002   138.65   1.521s
 EU-154   3490.24   872.74        19.        -5.    -0.003   123.51   1.523s
 PA-234   3527.03   881.94        12.         1.     0.000   806.62   1.532s
 AG-110M  3538.01   884.68        14.        -2.    -0.001   243.04   1.533s
 Sc-46    3554.99   888.93         9.         1.     0.001   404.48   1.536s
 y-88     3591.28   898.00        19.        -2.    -0.001   361.70   1.544s
 AC-228   3644.45   911.29         0.        33.     0.018    17.41   0.337s
 AG-110M  3751.29   937.99        16.        -3.    -0.002   207.06   1.576s
 PA-234   3786.83   946.87        13.        -3.    -0.002   167.29   1.582s
 EU-152   3856.87   964.38        14.         2.     0.001   286.26   1.597s
 AC-228   3876.17   969.20        11.        12.     0.006    49.15   1.601s
 EU-154   4017.38  1004.49        17.        -3.    -0.002   220.64   1.629s
 Cs-136   4184.95  1046.37        11.         2.     0.001   202.44   1.663s
 RH-106   4197.63  1049.54        17.        -2.    -0.001   349.81   1.664s
 FE-59    4397.76  1099.56        12.         2.     0.001   210.39   1.702s
 EU-152   4447.90  1112.09        16.        -3.    -0.002   187.54   1.712s
 BI-214   4481.08  1120.38        17.         5.     0.003    68.88   1.718s
 Sc-46    4481.18  1120.41        14.         8.     0.005    70.26   1.718s
 Ta-182   4480.18  1120.15        13.         8.     0.004    74.24   1.719s
 CO-60    4693.36  1173.43        18.        -2.    -0.001   252.55   1.757s
 Co-56    4954.19  1238.61        12.        10.     0.005    58.61   1.805s
 NA-22    5097.18  1274.34         9.         1.     0.001   366.80   1.831s
 EU-154   5097.28  1274.36         9.         1.     0.001   367.65   1.831s
 FE-59    5166.82  1291.74        13.         1.     0.000   603.13   1.843s
 EU-152   5632.23  1408.03         9.         0.     0.000   963.15   1.923s
 K-40     5843.84  1460.90         3.       229.     0.127     6.57   1.425s
 La-140   6383.42  1595.71         8.         1.     0.000   699.03   2.044s
 BI-214   7059.00  1764.48         7.         3.     0.002    76.87   2.145s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.3796E-01                                      5.31E+01             
                           477.60-5.380E-01 ?(  6.467E+00 3.26E+02 1.05E+01 G  
 
NA-22    C   8.8219E-02                                      9.50E+02             
                          1274.53 8.822E-02 ?(  1.229E+00 3.67E+02 9.99E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.7329E+02                                      4.66E+11             
                          1460.83 1.733E+02  (P 8.217E+00 6.57E+00 1.07E+01 G  
 
Sc-46    F   3.0412E-01                                      8.38E+01             
                           889.28 5.771E-02 ?(  8.925E-01 4.04E+02 1.00E+02 G  
                          1120.55 5.505E-01 ?(  1.288E+00 7.03E+01 1.00E+02 G  
 
CR-51    F  -9.8827E-01                                      2.77E+01             
                           320.08-9.883E-01 ?(  6.689E+00 1.92E+02 9.94E+00 G  
 
MN-54    C  -9.9301E-04                                      3.12E+02             
                           834.85-9.930E-04 %(  8.428E-01 2.15E+04 1.00E+02 G  
 
FE-59    F   2.1843E-01                                      4.45E+01             
                          1099.25 2.753E-01 ?(  2.125E+00 2.10E+02 5.65E+01 G  
                          1291.60 1.440E-01 ?(  3.273E+00 6.03E+02 4.32E+01 G  
 
Co-56    C   3.7857E-01                                      7.73E+01             
                           846.77-6.124E-02 ?(  9.773E-01 4.25E+02 9.99E+01 G  
                          1238.28 1.044E+00 ?(  1.979E+00 5.86E+01 6.61E+01 G  
                          1037.84-8.434E-04 %   8.413E+00 2.61E+05 1.41E+01 G  
                          1771.35-5.817E-02 %   7.651E+00 3.14E+03 1.55E+01  A 
 
CO-57    C  -6.7475E-02                                      2.72E+02             
                           122.06-6.748E-02 ?(  6.224E-01 2.66E+02 8.56E+01 G  
                           136.47-3.282E-01 &   4.788E+00 4.16E+02 1.07E+01 G  
 
CO-58    C  -1.7389E-01                                      7.09E+01             
                           810.78-1.739E-01 &(  1.033E+00 1.65E+02 9.95E+01 G  
 
NB-94    I   3.1511E-02                                      7.41E+06             
                           702.63-1.306E-01 ?(  9.977E-01 2.12E+02 9.79E+01 G  
                           871.10 1.904E-01 &(  9.480E-01 1.39E+02 9.99E+01 G  
 
ZR-95    I  -1.7171E-01                                      6.40E+01             
                           756.73-1.717E-01 ?(  1.704E+00 2.69E+02 5.45E+01 G  
                           724.20-2.442E-01 +   2.211E+00 2.49E+02 4.42E+01 G  
 
RU-103   I   8.1751E-02                                      3.93E+01             
                           497.05 8.175E-02 ?(  6.716E-01 2.22E+02 9.09E+01 G  
                           610.30 3.441E+01 ?   1.284E+01 1.71E+01 5.75E+00 GA 
 
RH-106   I  -1.7903E+00                                      3.74E+02             
                           621.92-1.790E+00 ?(  9.433E+00 1.49E+02 9.93E+00 G  
                          1050.36-6.789E+00 +   8.706E+01 3.50E+02 1.56E+00 G  
                           511.86-2.953E-01 &   4.726E+00 4.44E+02 2.00E+01 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   8.9546E-02                                      1.53E+05             
                           433.94 8.955E-02 ?(  7.669E-01 2.37E+02 9.05E+01 G  
                           722.94-1.509E-01 +   1.040E+00 1.91E+02 9.08E+01 G  
                           614.28-6.569E-02 +   9.156E-01 3.77E+02 8.98E+01 G  
 
AG-110M  F  -1.6929E-01                                      2.50E+02             
                           884.68-1.693E-01 ?(  1.504E+00 2.43E+02 7.27E+01 G  
                           657.76-1.846E-01 +   9.755E-01 1.49E+02 9.46E+01 G  
                           937.49-4.652E-01 +   3.484E+00 2.07E+02 3.44E+01 G  
                          1384.30-1.354E-01 %   5.497E+00 1.05E+03 2.43E+01 G  
                           763.94-2.990E-02 %   4.375E+00 3.86E+03 2.23E+01 G  
 
SN-113   F  -1.3914E-01                                      1.15E+02             
                           391.69-1.391E-01 ?(  9.882E-01 1.98E+02 6.40E+01 G  
 
SB-124   F  -6.6213E-02                                      6.02E+01             
                           602.73-6.621E-02 ?(  9.099E-01 3.76E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.407E+00 1.00E+03 4.78E+01 G  
                           722.79-1.035E+00 +   8.259E+00 2.18E+02 1.08E+01 G  
 
SB-125   I   1.4561E-01                                      1.01E+03             
                           427.88 1.456E-01 ?(  2.456E+00 4.62E+02 2.96E+01 G  
                           600.50-4.572E-01 +   5.398E+00 3.26E+02 1.79E+01 G  
                           635.89-6.860E-01 +   7.556E+00 3.00E+02 1.13E+01 G  
                           463.37 0.000E+00 -   6.952E+00 1.00E+03 1.05E+01 G  
 
I-131    I  -2.9134E-03                                      8.02E+00             
                           364.48-2.913E-03 %(  5.448E-01 4.78E+03 8.17E+01 G  
                           284.30 8.463E-02 %   9.438E+00 3.05E+03 6.14E+00 G  
                           636.97 0.000E+00 +   1.697E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F   2.5389E-01                                      2.42E+02             
                            97.50 2.539E-01 ?(  1.705E+00 1.94E+02 3.00E+01 G  
                           103.20 0.000E+00 -   2.475E+00 1.00E+03 2.18E+01 G  
 
Tc-99m   I   8.5938E-02                                      2.51E-01             
                           140.51 8.594E-02  (  6.177E-01 2.08E+02 8.93E+01 G  
 
BA-133   F   4.2520E-03                                      3.85E+03             
                           356.00 4.252E-03 %(  1.104E+00 7.08E+03 6.20E+01 G  
                           302.85-9.031E-01 +   4.168E+00 1.34E+02 1.83E+01 G  
                           383.84 7.847E-01     7.078E+00 2.50E+02 8.94E+00 GA 
                            80.99 2.492E-01 ?   1.822E+00 2.12E+02 3.41E+01 GA 
 
CS-134   I   1.3350E-01                                      7.54E+02             
                           604.71-5.910E-02 ?(  9.749E-01 4.52E+02 9.76E+01 G  
                           795.87 1.543E-01 &(  1.202E+00 2.15E+02 8.55E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32 2.145E-02 %   4.722E+00 5.76E+03 1.54E+01 G  
                           801.95 6.647E-01 &(  1.124E+01 4.52E+02 8.69E+00 G  
                           563.24 1.619E+00 ?(  9.266E+00 1.60E+02 8.35E+00 G  
 
CS-137   I   7.7234E-04                                      1.10E+04             
                           661.66 7.723E-04 %(  1.125E+00 3.89E+04 8.52E+01 G  
 
CE-139   F   2.3941E-01                                      1.38E+02             
                           165.85 2.394E-01  (  7.199E-01 8.94E+01 7.99E+01 G  
 
Ba-140   I   1.1035E-01                                      1.28E+01             
                           537.26 9.011E-04 %(  2.864E+00 8.31E+04 2.44E+01 G  
                           162.66-2.052E+00 &   9.116E+00 1.30E+02 6.22E+00 G  
                           304.85 7.326E-01 ?(  1.529E+01 5.80E+02 4.29E+00 G  
 
La-140   I   1.8740E-01                                      1.28E+01             
                          1596.21 5.144E-02 ?(  1.410E+00 6.99E+02 9.54E+01 G  
                           487.02 4.725E-01 &(  1.202E+00 7.55E+01 4.55E+01 G  
                           328.76 0.000E+00 -   3.940E+00 1.00E+03 2.03E+01 G  
                           815.77 0.000E+00 -   4.559E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   2.5510E-02                                      3.25E+01             
                           145.44 2.551E-02 ?(  8.665E-01 9.47E+02 4.82E+01 G  
 
CE-144   I  -3.9554E-02                                      2.85E+02             
                           133.54-3.955E-02 &(  4.610E+00 3.30E+03 1.11E+01 G  
 
PM-144   C   1.4500E-01                                      3.63E+02             
                           696.54 1.450E-01 &(  7.997E-01 1.53E+02 9.90E+01 G  
                           618.06 0.000E+00 -   1.197E+00 1.00E+03 9.91E+01 G  
                           476.81-1.269E-01 +   1.604E+00 3.42E+02 4.20E+01 G  
 
EU-152   F   2.2067E-01                                      4.94E+03             
                           344.29-4.219E-01 ?(  2.727E+00 1.84E+02 2.65E+01 G  
                          1112.07-1.488E+00 +   1.005E+01 1.88E+02 1.36E+01 G  
                           121.78 5.412E-01 &(  1.701E+00 9.32E+01 2.86E+01 G  
                           778.92 0.000E+00 -   2.748E+00 1.00E+03 1.29E+01 G  
                           964.11 7.592E-01 ?(  7.996E+00 2.86E+02 1.46E+01 G  
                           244.69-2.137E+00 +   7.993E+00 1.09E+02 7.58E+00 G  
                          1408.00 1.641E-01 ?   6.155E+00 9.63E+02 2.10E+01 GA 
 
EU-154   I  -2.2821E+00                                      3.14E+03             
                           873.23-2.282E+00 ?(  9.862E+00 1.24E+02 1.23E+01 G  
                           123.10-2.549E-01 +   1.332E+00 1.53E+02 4.08E+01 G  
                          1274.54 2.500E-01 +   3.491E+00 3.68E+02 3.52E+01 G  
                           723.36-5.978E-01 +   4.737E+00 2.18E+02 2.02E+01 G  
                          1004.77-9.073E-01 +   7.238E+00 2.21E+02 1.80E+01 G  
                           996.33-2.669E-01 %   1.121E+01 1.11E+03 1.06E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   4.2972E-01                                      1.81E+03             
                           105.31 4.297E-01  (  1.725E+00 1.17E+02 2.12E+01 G  
                            86.54 0.000E+00 -   2.244E+00 1.00E+03 3.07E+01 G  
 
HF-181   F   2.4489E-01                                      4.24E+01             
                           482.00 3.908E-02 &(  8.768E-01 6.04E+02 8.05E+01 G  
                           133.02-1.036E-01 &   1.230E+00 3.41E+02 4.33E+01 G  
                           345.83 1.344E+00  (  4.054E+00 8.86E+01 1.51E+01 G  
                           136.30-4.829E-01 +   8.973E+00 5.30E+02 5.85E+00 G  
 
Ta-182   F   1.4694E+00                                      1.14E+02             
                          1121.30 1.469E+00 ?(  3.659E+00 7.42E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   4.516E+00 1.00E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   7.968E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F   3.5405E-01                                      4.66E+01             
                           279.20 3.541E-01 &(  6.251E-01 5.47E+01 8.15E+01 G  
 
TL-208   N   2.5181E+00                                      6.98E+02             
                           583.02 2.518E+00 @(  5.075E-01 1.50E+01 8.45E+01 G  
                           277.28-3.131E+00 -   1.157E+01 1.08E+02 6.31E+00 G  
                           860.56 4.820E+00 +   9.232E+00 5.89E+01 1.24E+01 G  
 
pm-146   C  -7.5561E-01                                      2.02E+03             
                           747.16-7.556E-01 ?(  3.177E+00 1.20E+02 3.40E+01 G  
                           735.72-3.531E-01 +   4.110E+00 3.15E+02 2.25E+01 G  
                           453.88 2.035E-01 &   1.091E+00 1.51E+02 6.50E+01 G  
 
y-88     F  -1.0170E-01                                      1.07E+02             
                           898.04-1.017E-01 &(  1.342E+00 3.62E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   7.259E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      3.8612E+02                                      5.33E+03             
                           263.70 3.861E+02 ?(  8.666E+03 6.16E+02 6.00E-03   K
 
Cd-109   F   2.3374E-02                                      4.53E+02             
                            88.04 2.337E-02 %(  1.321E+01 1.59E+04 3.79E+00 G  
 
PB-210   N   2.0162E+01                                      8.14E+03             
                            46.54 2.016E+01 *(P 2.216E+01 2.22E+01 4.25E+00 G  
 
PB-212   N   6.4373E+00                                      6.98E+02             
                           238.63 6.437E+00  (P 1.439E+00 1.06E+01 4.33E+01 G  
                           300.03 2.070E+01 +   1.096E+01 2.57E+01 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   6.5033E+00                                      5.84E+05             
                           351.93 5.601E+00  (P 1.949E+00 1.59E+01 3.76E+01 G  
                           295.09 8.262E+00  (P 2.936E+00 1.58E+01 1.93E+01 G  
                           242.00 1.310E+01 + P 5.683E+00 1.93E+01 7.43E+00 GA 
 
BI-207   C   2.0830E-02                                      1.18E+04             
                           569.70 2.083E-02 %(  8.093E-01 1.04E+03 9.77E+01 G  
                          1063.66 0.000E+00 -   2.029E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   6.6781E+00                                      6.98E+02             
                           727.17 6.678E+00  (  1.141E+01 5.36E+01 7.55E+00 G  
                           785.42-3.171E+00 -   6.838E+01 5.67E+02 1.28E+00 GA 
 
BI-214   N   4.6620E+00                                      5.84E+05             
                           609.31 4.662E+00  (P 1.662E+00 1.49E+01 4.61E+01 G  
                          1120.29 2.213E+00 - P 9.356E+00 6.89E+01 1.51E+01 G  
                          1764.49 1.799E+00 - P 8.959E+00 7.69E+01 1.54E+01 G  
 
BI-210M  T   1.1161E-01                                      1.10E+09             
                           265.83 1.110E-01 ?(  9.954E-01 2.49E+02 5.00E+01 G  
                           304.90 1.128E-01 ?(  2.343E+00 5.77E+02 2.80E+01 G  
 
RA-224   N  -2.4037E+01                                      6.98E+02             
                           240.99-2.404E+01 &(  3.064E+01 3.96E+01 4.10E+00 G  
 
AC-228   N   6.5306E+00                                      2.10E+03             
                           911.07 6.235E+00  (  1.393E+00 1.74E+01 2.90E+01 G  
                           968.97 3.840E+00 -   5.887E+00 4.92E+01 1.75E+01 G  
                           338.32 7.243E+00  (  4.980E+00 2.93E+01 1.20E+01 G  
                            93.35 1.609E+01 &   7.562E+00 1.78E+01 5.56E+00 XA 
 
TH-227   N   4.0850E-01                                      7.95E+03             
                           235.97 4.085E-01 &(  1.339E+01 9.66E+02 1.23E+01 G  
                            50.14-1.550E+00 +   9.438E+00 1.75E+02 8.00E+00 G  
                           256.24-1.107E+00 +   5.712E+00 1.45E+02 7.00E+00 G  
 
TH-229   N   9.5773E-01                                      2.68E+06             
                           193.51-2.035E+00 ?(  1.194E+01 1.69E+02 4.40E+00 G  
                           210.85 5.361E+00 ?(  1.753E+01 9.62E+01 2.99E+00 G  
 
TH-234   N   5.2180E+00                                      1.63E+12             
                            63.29 7.700E-01  (P 2.470E+01 8.08E+01 3.81E+00 G  
                            92.59 8.253E+00 *(P 1.104E+01 2.26E+01 5.58E+00 G  
 
PA-231   N   3.1833E+00                                      1.20E+07             
                           302.65-5.105E+00 ?(  2.664E+01 1.51E+02 2.88E+00 G  
                           300.07 1.289E+01 *(  2.260E+01 5.44E+01 2.46E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   1.2581E+00                                      7.82E+08             
                           312.01 6.231E-01 ?(  1.758E+00 8.36E+01 3.60E+01 G  
                           300.18 4.945E+00 *(  9.240E+00 5.75E+01 6.20E+00 G  
 
PA-234   N   5.4510E-01                                      1.63E+12             
                           131.29-5.216E-02 &(  2.639E+00 1.43E+03 1.80E+01 G  
                           946.02-1.368E+00 +   8.259E+00 1.67E+02 1.34E+01 G  
                           569.47 2.101E+00 ?(  6.078E+00 8.40E+01 8.20E+00 G  
                           883.24 3.356E-01 ?(  1.031E+01 8.07E+02 9.60E+00 G  
                           880.53-1.190E-02 %   1.775E+01 3.91E+04 6.00E+00 GA 
 
PA-234M  N   2.8066E+00                                      1.63E+12             
                          1001.00 2.807E+00 &(  1.361E+02 1.27E+03 8.37E-01 G  
                           766.41-1.705E+00 %   3.326E+02 5.15E+03 2.94E-01 G  
 
U-235    N  -9.9375E-04                                      2.57E+11             
                           143.79-2.946E-01 ?(P 4.089E+00 2.92E+02 1.10E+01 G  
                           205.33-3.689E+00 & P 1.373E+01 1.23E+02 5.01E+00 G  
                           163.38 6.325E-01 ?(  1.163E+01 5.25E+02 5.08E+00 G  
 
AM-241   T  -2.8301E-01                                      1.58E+05             
                            59.54-2.830E-01 ?(  2.151E+00 2.20E+02 3.59E+01 G  
 
Np-237   F  -1.1670E-01                                      2.14E+06             
                            86.49-1.167E-01 %(  4.486E+00 1.10E+03 1.31E+01 G  
 
Ir-192   F   1.1440E+00                                      7.40E+01             
                           316.49 1.482E-02 &(  5.008E-01 8.86E+02 8.70E+01 G  
                           468.06 0.000E+00 -   8.055E-01 1.00E+03 5.18E+01 G  
                           308.44-3.565E-03 %   2.012E+00 1.55E+04 3.18E+01 G  
                           295.95 4.403E+00 ?(  1.640E+00 1.63E+01 3.02E+01 G  
 
Cs-136   F   1.3509E-01                                      1.30E+01             
                           818.50 9.267E-02 ?(  8.474E-01 2.44E+02 1.00E+02 G  
                          1048.07 1.881E-01 ?(  1.399E+00 2.02E+02 8.00E+01 G  
                           340.57-2.104E-01 +   1.736E+00 2.35E+02 4.69E+01 G  
 
Np-239   T   6.6555E-01                                      2.36E+00             
                           103.70 7.322E-02 -   1.230E+00 4.58E+02 2.40E+01 X  
                           106.13 6.656E-01  (  2.075E+00 9.24E+01 2.27E+01 G  
                            99.50 5.730E-01 ?   2.623E+00 1.32E+02 1.50E+01 X  
 
Nd-147      -2.3682E-02                                      1.11E+01             
                           531.00-2.368E-02 %(  4.942E+00 5.40E+03 1.30E+01 G  
                            91.10-1.475E+00 +   2.762E+00 5.70E+01 2.83E+01 G  
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   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.55        43.        -5.    -0.003   175.02  -1.550E+00   
 AM-241      61.65        73.        -6.    -0.003   220.04  -2.830E-01   
 TH-234      63.79       129.         2.     0.001    80.83   7.700E-01  P
 BA-133      80.25        82.         6.     0.003   212.41   2.492E-01   
 Nd-147      91.30       150.       -32.    -0.018    57.05  -1.475E+00   
 TH-234      92.78        92.        35.     0.020    22.61   8.253E+00  P
 Gd-153      97.43        64.         6.     0.003   194.42   2.539E-01   
 EU-152     121.43        58.        12.     0.007    93.15   5.412E-01   
 CO-57      122.83        71.        -5.    -0.003   266.04  -6.748E-02   
 EU-154     123.12        74.        -8.    -0.005   152.57  -2.549E-01   
 HF-181     132.88        68.        -3.    -0.002   340.73  -1.036E-01   
 HF-181     136.07        64.        -2.    -0.001   530.20  -4.829E-01   
 CO-57      135.74        61.        -3.    -0.001   416.47  -3.282E-01   
 Tc-99m     140.70        65.         6.     0.003   207.84   8.594E-02   
 U-235      142.22        44.        -2.    -0.001   292.10  -2.946E-01  P
 CE-141     146.30        37.         1.     0.001   946.55   2.551E-02   
 Ba-140     162.49        62.        -9.    -0.005   129.93  -2.052E+00   
 U-235      164.09        67.         2.     0.001   525.24   6.325E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139     166.04        64.        13.     0.007    89.39   2.394E-01   
 TH-229     192.29        41.        -6.    -0.003   168.74  -2.035E+00   
 U-235      206.05        67.       -11.    -0.006   123.47  -3.689E+00  P
 TH-229     209.25        35.         9.     0.005    96.17   5.361E+00   
 TH-227     235.97       332.         3.     0.001   965.88   4.085E-01   
 RA-224     240.11       183.       -52.    -0.029    39.62  -2.404E+01   
 EU-152     243.66        38.        -8.    -0.005   109.30  -2.137E+00   
 TH-227     253.47        14.        -4.    -0.002   144.61  -1.107E+00   
 Cd-113m    263.03        24.         1.     0.001   615.66   3.861E+02   
 BI-210M    265.17        21.         3.     0.001   249.23   1.110E-01   
 Hg-203     278.61        20.        13.     0.007    54.74   3.541E-01   
 Ir-192     295.36        17.        59.     0.033    16.34   4.403E+00   
 PA-231     300.23        22.        14.     0.008    54.36   1.289E+01   
 PA-233     300.23        24.        14.     0.008    57.47   4.945E+00   
 PA-231     302.13        44.        -6.    -0.004   150.87  -5.105E+00   
 BA-133     302.14        44.        -7.    -0.004   133.97  -9.031E-01   
 Ba-140     305.06        31.         1.     0.001   579.80   7.326E-01   
 BI-210M    305.05        31.         1.     0.001   577.22   1.128E-01   
 PA-233     311.94        27.        10.     0.005    83.57   6.231E-01   
 Ir-192     313.72        11.         1.     0.000   885.76   1.482E-02   
 CR-51      320.47        29.        -4.    -0.002   191.91  -9.883E-01   
 Cs-136     340.40        41.        -4.    -0.002   235.05  -2.104E-01   
 EU-152     344.71        31.        -4.    -0.002   183.87  -4.219E-01   
 HF-181     346.05        21.         8.     0.004    88.60   1.344E+00   
 BA-133     383.75        19.         3.     0.001   249.53   7.847E-01   
 SN-113     391.60        18.        -3.    -0.002   197.87  -1.391E-01   
 SB-125     427.81        21.         1.     0.001   462.34   1.456E-01   
 AG-108M    433.98        19.         3.     0.001   237.23   8.955E-02   
 pm-146     453.90        18.         4.     0.002   151.23   2.035E-01   
 PM-144     477.25        15.        -2.    -0.001   342.21  -1.269E-01   
 BE-7       477.16        15.        -2.    -0.001   326.38  -5.380E-01   
 HF-181     481.75        16.         1.     0.001   603.82   3.908E-02   
 La-140     484.65         9.         6.     0.004    75.54   4.725E-01   
 RU-103     497.02        11.         2.     0.001   222.50   8.175E-02   
 RH-106     511.86        28.        -2.    -0.001   444.30  -2.953E-01   
 CS-134     562.80        15.         4.     0.002   159.87   1.619E+00   
 PA-234     572.90         5.         5.     0.003    84.02   2.101E+00   
 SB-125     600.27        22.        -2.    -0.001   326.32  -4.572E-01   
 SB-124     603.09        19.        -2.    -0.001   375.55  -6.621E-02   
 CS-134     604.53        21.        -1.    -0.001   452.16  -5.910E-02   
 RU-103     609.34        12.        50.     0.028    17.15   3.441E+01   
 AG-108M    613.93        15.        -1.    -0.001   376.54  -6.569E-02   
 RH-106     622.60        19.        -4.    -0.002   149.09  -1.790E+00   
 SB-125     636.13        15.        -2.    -0.001   299.79  -6.860E-01   
 AG-110M    658.59        17.        -4.    -0.002   148.90  -1.846E-01   
 PM-144     697.99        11.         3.     0.002   152.54   1.450E-01   
 NB-94      703.31        17.        -3.    -0.002   211.62  -1.306E-01   
 SB-124     722.55        13.        -2.    -0.001   218.26  -1.035E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:34 PMPage 16
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140344.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    722.50        15.        -3.    -0.002   190.69  -1.509E-01   
 EU-154     723.59        16.        -3.    -0.001   218.35  -5.978E-01   
 ZR-95      723.98        16.        -2.    -0.001   248.68  -2.442E-01   
 BI-212     727.62        12.        11.     0.006    53.63   6.678E+00   
 pm-146     735.11        14.        -2.    -0.001   314.89  -3.531E-01   
 pm-146     747.00        19.        -6.    -0.003   120.45  -7.556E-01   
 ZR-95      756.81        13.        -2.    -0.001   269.24  -1.717E-01   
 BI-212     785.40        11.        -1.     0.000   566.61  -3.171E+00   
 CS-134     795.09        15.         3.     0.001   214.78   1.543E-01   
 CS-134     800.86        13.         1.     0.001   452.37   6.647E-01   
 CO-58      811.43        15.        -3.    -0.002   165.46  -1.739E-01   
 Cs-136     819.23         9.         2.     0.001   244.28   9.267E-02   
 Co-56      846.83        12.        -1.    -0.001   424.96  -6.124E-02   
 NB-94      870.40        11.         4.     0.002   138.65   1.904E-01   
 EU-154     872.74        19.        -5.    -0.003   123.51  -2.282E+00   
 PA-234     881.94        12.         1.     0.000   806.62   3.356E-01   
 AG-110M    884.68        14.        -2.    -0.001   243.04  -1.693E-01   
 Sc-46      888.93         9.         1.     0.001   404.48   5.771E-02   
 y-88       898.00        19.        -2.    -0.001   361.70  -1.017E-01   
 AG-110M    937.99        16.        -3.    -0.002   207.06  -4.652E-01   
 PA-234     946.87        13.        -3.    -0.002   167.29  -1.368E+00   
 EU-152     964.38        14.         2.     0.001   286.26   7.592E-01   
 EU-154    1004.49        17.        -3.    -0.002   220.64  -9.073E-01   
 Cs-136    1046.37        11.         2.     0.001   202.44   1.881E-01   
 RH-106    1049.54        17.        -2.    -0.001   349.81  -6.789E+00   
 FE-59     1099.56        12.         2.     0.001   210.39   2.753E-01   
 EU-152    1112.09        16.        -3.    -0.002   187.54  -1.488E+00   
 Sc-46     1120.41        14.         8.     0.005    70.26   5.505E-01   
 Ta-182    1120.15        13.         8.     0.004    74.24   1.469E+00   
 CO-60     1173.43        18.        -2.    -0.001   252.55  -1.666E-01   
 Co-56     1238.61        12.        10.     0.005    58.61   1.044E+00   
 NA-22     1274.34         9.         1.     0.001   366.80   8.822E-02   
 EU-154    1274.36         9.         1.     0.001   367.65   2.500E-01   
 FE-59     1291.74        13.         1.     0.000   603.13   1.440E-01   
 EU-152    1408.03         9.         0.     0.000   963.15   1.641E-01   
 La-140    1595.71         8.         1.     0.000   699.03   5.144E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.3796E-01   -5.3796E-01    3.264E+02%                6.47E+00
 NA-22  #A    8.8219E-02    8.8219E-02    3.668E+02%                1.23E+00
 K-40         1.7329E+02    1.7329E+02    6.653E+00%                8.22E+00
 Sc-46  #A    3.0412E-01    3.0412E-01    7.026E+01%                8.93E-01
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 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140344.An1            
                                                                                 
 CR-51  #A   -9.8826E-01   -9.8827E-01    1.919E+02%                6.69E+00
 MN-54  #A   -9.9301E-04   -9.9301E-04    2.154E+04%                8.43E-01
 FE-59  #A    2.1843E-01    2.1843E-01    2.104E+02%                2.12E+00
 Co-56  #A    3.7857E-01    3.7857E-01    5.861E+01%                9.77E-01
 CO-57  #A   -6.7475E-02   -6.7475E-02    2.660E+02%                6.22E-01
 CO-58  #A   -1.7389E-01   -1.7389E-01    1.655E+02%                1.03E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.83E+00
 NB-94  #A    3.1511E-02    3.1511E-02    1.265E+02%                9.98E-01
 ZR-95  #A   -1.7171E-01   -1.7171E-01    2.692E+02%                1.70E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.51E-01
 RU-103 #A    8.1751E-02    8.1751E-02    2.225E+02%                6.72E-01
 RH-106 #A   -1.7902E+00   -1.7903E+00    1.491E+02%                9.43E+00
 AG-108M#A    8.9546E-02    8.9546E-02    2.372E+02%                7.67E-01
 AG-110M#A   -1.6929E-01   -1.6929E-01    2.430E+02%                1.50E+00
 SN-113 #A   -1.3914E-01   -1.3914E-01    1.979E+02%                9.88E-01
 SB-124 #A   -6.6213E-02   -6.6213E-02    3.755E+02%                9.10E-01
 SB-125 #A    1.4561E-01    1.4561E-01    4.623E+02%                2.46E+00
 I-131  #A   -2.9133E-03   -2.9134E-03    4.776E+03%                5.45E-01
 Gd-153 #A    2.5389E-01    2.5389E-01    1.944E+02%                1.71E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.64E+01
 Tc-99m #A    8.5853E-02    8.5938E-02    2.078E+02%                6.18E-01
 BA-133 #A    4.2520E-03    4.2520E-03    7.079E+03%                1.10E+00
 CS-134 #A    1.3350E-01    1.3350E-01    1.599E+02%                9.75E-01
 CS-137 #A    7.7234E-04    7.7234E-04    3.891E+04%                1.12E+00
 CE-139 #A    2.3941E-01    2.3941E-01    8.939E+01%                7.20E-01
 Ba-140 #A    1.1035E-01    1.1035E-01    5.798E+02%                2.86E+00
 La-140 #A    1.8740E-01    1.8740E-01    7.554E+01%                1.41E+00
 CE-141 #A    2.5510E-02    2.5510E-02    9.466E+02%                8.66E-01
 CE-144 #A   -3.9554E-02   -3.9554E-02    3.298E+03%                4.61E+00
 PM-144 #A    1.4500E-01    1.4500E-01    1.525E+02%                8.00E-01
 EU-152 #A    2.2067E-01    2.2067E-01    9.315E+01%                2.73E+00
 EU-154 #A   -2.2821E+00   -2.2821E+00    1.235E+02%                9.86E+00
 EU-155  A    4.2972E-01    4.2972E-01    1.165E+02%                1.72E+00
 HF-181 #A    2.4489E-01    2.4489E-01    8.860E+01%                8.77E-01
 Ta-182 #A    1.4694E+00    1.4694E+00    7.424E+01%                3.66E+00
 Hg-203 #A    3.5405E-01    3.5405E-01    5.474E+01%                6.25E-01
 TL-208 #     2.5181E+00    2.5181E+00    1.504E+01%                5.07E-01
 pm-146 #A   -7.5561E-01   -7.5561E-01    1.205E+02%                3.18E+00
 y-88   #A   -1.0170E-01   -1.0170E-01    3.617E+02%                1.34E+00
 Cd-113m#A    3.8612E+02    3.8612E+02    6.157E+02%                8.67E+03
 Cd-109  A    2.3374E-02    2.3374E-02    1.592E+04%                1.32E+01
 PB-210 #A    2.0162E+01    2.0162E+01    3.751E+01%                2.22E+01
 PB-212       6.4373E+00    6.4373E+00    1.132E+01%                1.44E+00
 PB-214       6.5033E+00    6.5033E+00    1.203E+01%                1.95E+00
 BI-207 #A    2.0830E-02    2.0830E-02    1.036E+03%                8.09E-01
 BI-212 #A    6.6781E+00    6.6781E+00    5.363E+01%                1.14E+01
 BI-214       4.6620E+00    4.6620E+00    1.679E+01%                1.66E+00
 BI-210M#A    1.1161E-01    1.1161E-01    2.492E+02%                9.95E-01
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 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140344.An1            
                                                                                 
 RA-224 #A   -2.4037E+01   -2.4037E+01    3.962E+01%                3.06E+01
 AC-228       6.5306E+00    6.5306E+00    1.703E+01%                1.39E+00
 TH-227 #A    4.0850E-01    4.0850E-01    9.659E+02%                1.34E+01
 TH-229 #A    9.5773E-01    9.5773E-01    9.617E+01%                1.19E+01
 TH-234 #A    5.2180E+00    5.2180E+00    3.923E+01%                2.47E+01
 PA-231 #A    3.1833E+00    3.1833E+00    5.436E+01%                2.66E+01
 PA-233 #A    1.2581E+00    1.2581E+00    5.071E+01%                1.76E+00
 PA-234 #A    5.4510E-01    5.4510E-01    8.402E+01%                2.64E+00
 PA-234M#A    2.8066E+00    2.8066E+00    1.274E+03%                1.36E+02
 U-235  #A   -9.9375E-04   -9.9375E-04    5.252E+02%                4.09E+00
 AM-241 #A   -2.8301E-01   -2.8301E-01    2.200E+02%                2.15E+00
 Np-237 #A   -1.1670E-01   -1.1670E-01    1.099E+03%                4.49E+00
 Ir-192 #C    1.1440E+00    1.1440E+00    1.634E+01%                5.01E-01
 Cs-136 #A    1.3509E-01    1.3509E-01    1.586E+02%                8.47E-01
 Np-239  A    6.6548E-01    6.6555E-01    9.240E+01%                2.08E+00
 Nd-147 #A   -2.3681E-02   -2.3682E-02    5.396E+03%                4.94E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  105.9 to  1999.5 keV)     2.201E+02  Bq/Sample     
 Total Decayed Activity (  105.9 to  1999.5 keV) 2.2010709E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140345
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-28-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-28-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 12:59        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 12:59:12     Real Time: 1801   sec
        Analysis Time: 2/10/2014 13:29        Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-02-08_0051.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.247E+00           83.3     1.871E+00    1.874E+00    6.376E+00
NA-22      0.000E+00         1000.0     8.450E-02    8.450E-02    1.673E+00
K-40       1.287E+02            8.4     1.087E+01    1.271E+01    1.070E+01
Sc-46      7.884E-02          302.7     2.386E-01    2.387E-01    4.552E-01
CR-51     -1.534E+00          142.4     2.184E+00    2.186E+00    7.609E+00
MN-54     -1.243E-01          208.2     2.587E-01    2.588E-01    9.634E-01
FE-59      2.262E-01          198.2     4.483E-01    4.484E-01    2.867E+00
Co-56      2.813E-01           88.4     2.488E-01    2.492E-01    9.811E-01
CO-57      1.497E-01          137.4     2.058E-01    2.059E-01    7.035E-01
CO-58     -1.136E-01          236.5     2.687E-01    2.688E-01    1.000E+00
CO-60     -1.074E-01          366.7     3.937E-01    3.938E-01    1.495E+00
ZN-65     -4.171E-02         2148.0     8.958E-01    8.958E-01    3.343E+00
NB-94     -1.458E-01          205.1     2.991E-01    2.992E-01    1.083E+00
ZR-95     -4.263E-01          131.3     5.597E-01    5.602E-01    1.984E+00
NB-95      2.139E-01          129.4     2.768E-01    2.770E-01    9.876E-01
RU-103     4.869E-02          467.3     2.275E-01    2.275E-01    8.482E-01
RH-106     1.001E+00          304.9     3.051E+00    3.051E+00    1.105E+01
AG-108M    1.719E-04        93290.0     1.604E-01    1.604E-01    6.305E-01
AG-110M    8.999E-02          239.9     2.159E-01    2.160E-01    6.235E-01
SN-113    -2.531E-02          973.0     2.463E-01    2.463E-01    9.362E-01
SB-124    -1.697E-01          164.4     2.789E-01    2.790E-01    9.952E-01
SB-125     3.156E-01          224.0     7.069E-01    7.070E-01    3.453E+00
I-131      5.050E-02          470.8     2.377E-01    2.377E-01    8.690E-01
Gd-153    -4.752E-01          126.9     6.028E-01    6.035E-01    2.054E+00
Ga-68     -1.603E+00          700.6     1.123E+01    1.123E+01    4.335E+01
Tc-99m    -1.118E-01          178.0     1.990E-01    1.991E-01    6.865E-01
BA-133    -1.045E-01          190.9     1.995E-01    1.995E-01    1.403E+00
CS-134    -4.035E-01           96.6     3.897E-01    3.903E-01    1.327E+00
CS-137     5.385E-02          374.1     2.014E-01    2.015E-01    7.914E-01
CE-139     7.436E-02          250.1     1.860E-01    1.861E-01    6.547E-01
Ba-140    -5.114E-01          183.4     9.379E-01    9.383E-01    3.388E+00
La-140     1.531E-01          147.9     2.264E-01    2.266E-01    2.441E+00
CE-141    -2.391E-01          147.6     3.531E-01    3.533E-01    1.214E+00
CE-144    -5.395E-01          268.3     1.448E+00    1.448E+00    5.049E+00
PM-144    -3.617E-02          303.9     1.099E-01    1.099E-01    1.160E+00
EU-152     5.917E-01          179.2     1.060E+00    1.061E+00    2.259E+00
EU-154     1.736E-01          394.2     6.842E-01    6.843E-01    1.100E+01
EU-155     4.767E-02         1299.0     6.192E-01    6.192E-01    2.215E+00
HF-181     1.507E-01          137.4     2.070E-01    2.071E-01    1.241E+00
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Ta-182    -6.869E-03        19700.0     1.353E+00    1.353E+00    5.044E+00
Hg-203    -1.886E-03        11250.0     2.122E-01    2.122E-01    7.791E-01
TL-208     5.382E-01           63.6     3.421E-01    3.432E-01    1.196E+00
pm-146    -4.869E-01          216.5     1.054E+00    1.055E+00    3.777E+00
y-88       1.005E-02         2255.0     2.266E-01    2.266E-01    9.220E-01
Cd-113m   -2.199E+03          143.0     3.146E+03    3.149E+03    1.096E+04
Cd-109    -3.057E+00          204.1     6.237E+00    6.239E+00    2.130E+01
PB-210     1.167E+01           63.8     7.446E+00    7.477E+00    2.679E+01
PB-212     5.077E+00           16.1     8.187E-01    8.821E-01    1.740E+00
PB-214     7.059E+00           14.4     1.015E+00    1.080E+00    1.572E+00
BI-207    -8.464E-02          348.3     2.948E-01    2.948E-01    1.069E+00
BI-212     5.502E+00           65.3     3.590E+00    3.601E+00    1.181E+01
BI-214     3.640E+00           19.9     7.233E-01    7.476E-01    1.677E+00
BI-210M   -3.713E-02          806.3     2.994E-01    2.994E-01    1.103E+00
RA-224    -1.648E+01           55.9     9.213E+00    9.274E+00    3.019E+01
AC-228     3.394E+00           35.2     1.196E+00    1.208E+00    4.018E+00
TH-227    -4.804E+00           61.1     2.935E+00    2.951E+00    9.660E+00
TH-229     4.129E+00           54.4     2.247E+00    2.271E+00    1.357E+01
TH-234     6.782E+00           57.6     3.906E+00    3.922E+00    2.642E+01
PA-231     1.186E+00          442.1     5.242E+00    5.242E+00    1.935E+01
PA-233    -4.652E-02          139.5     6.489E-02    6.493E-02    1.792E+00
PA-234    -3.787E-01          247.6     9.376E-01    9.379E-01    3.256E+00
PA-234M   -3.892E+00          194.9     7.585E+00    7.587E+00    1.748E+02
U-235      1.758E+00           67.7     1.191E+00    1.194E+00    4.544E+00
AM-241     1.710E-01          411.0     7.028E-01    7.028E-01    2.446E+00
Np-237    -4.985E-02         3188.0     1.589E+00    1.589E+00    5.544E+00
Ir-192     5.265E-01           31.9     1.679E-01    1.708E-01    7.873E-01
Cs-136     8.995E-02          264.5     2.380E-01    2.380E-01    9.034E-01
Np-239    -1.381E-01          568.0     7.846E-01    7.846E-01    2.738E+00
Nd-147    -3.850E-01          507.7     1.954E+00    1.955E+00    7.176E+00
-----------------------------------------------------------------------------
Total      1.862E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-28-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140345.An1

 Acquisition information
        Start time:                 2/10/2014 12:59:12 PM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  2
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 12:59:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-02-08_0051.PBC
                                                 2/8/2014 12:51:57 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1745

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.29       17.  28.23   0.95  1.957E-02    46.54   4.250    PBC<MDA PB210 
    50.14        6. 195.16   0.95  2.192E-02    50.14   8.000    PBC<MDA TH227 
    60.89        3. 411.00   0.96  2.737E-02    59.54  35.900    PBC<MDA AM241 
    63.01       17.  38.70   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    77.31       76.  24.14   0.91  3.458E-02
    92.72       44.  34.28   0.99  3.785E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.159E+01 AC228 
                                                92.59   5.584  5.325E+00 TH234 
    92.73       21.  34.91   0.99  3.776E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
   100.57        7. 158.67   1.00  3.846E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  6.809E-01 Np239 
   122.20        2. 586.76   1.02  3.840E-02   123.10  40.790    PBC<MDA EU154 
   136.18        9. 137.39   1.03  3.725E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.219E+00 CO57  
   136.18        9. 137.42   1.03  3.723E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.218E+00 CO57  
   144.32       15.  67.74   1.04  3.639E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  2.025E+00 U235  
   164.22        3. 324.41   1.05  3.367E-02   163.38   5.080    PBC<MDA U235  
                                               162.66   6.220  8.063E-01 Ba140 
                                               163.38   5.080  9.904E-01 U235  
   166.27        4. 250.10   1.06  3.392E-02   165.85  79.900    PBC<MDA CE139 
   190.18       23.  33.40   0.30  3.069E-02
   204.73        5. 159.28   1.09  2.900E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  1.954E+00 U235  
   209.75       16.  54.41   1.10  2.844E-02   210.85   2.990    PBC<MDA TH229 
   238.45      103.  14.26   1.56  2.592E-02   238.63  43.300  5.077E+00 PB212 
   244.36        5.  87.76   1.12  2.565E-02   242.00   7.430    PBC<MDA PB214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  3
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   245.06        3. 292.08   1.13  2.543E-02   244.69   7.580    PBC<MDA EU152 
   295.08       53.  28.94   0.78  2.205E-02   295.09  19.300  6.963E+00 PB214 
                                               295.95  30.160  4.466E+00 Ir192 
   300.49       11.  48.96   0.56  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.18   6.200  4.530E+00 PA233 
   300.65        3. 216.51   1.17  2.176E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.401E+00 PA231 
                                               300.18   6.200  1.350E+00 PA233 
   302.93        2. 337.47   1.18  2.161E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.506E-01 BA133 
   303.09        1. 442.13   1.18  2.162E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.864E-01 BA133 
   308.71        5. 124.91   1.18  2.131E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  3.807E-01 Ir192 
   329.18        2. 355.09   1.20  2.028E-02   328.76  20.300    PBC<MDA La140 
   337.77       53.  17.34   0.51  1.983E-02   338.32  12.010  1.236E+01 AC228 
   351.76       92.  14.39   1.13  1.923E-02   351.93  37.600  7.108E+00 PB214 
   364.71        1. 470.80   1.23  1.871E-02   364.48  81.700    PBC<MDA I131  
   468.55        5. 124.54   1.32  1.533E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  3.517E-01 Ir192 
   479.26        6.  83.25   1.32  1.508E-02   477.60  10.520    PBC<MDA BE7   
   487.23        2. 404.02   1.33  1.485E-02   487.02  45.500    PBC<MDA La140 
   497.28        1. 467.26   1.34  1.460E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  4.869E-02 RU103 
   510.63       32.  28.69   1.35  1.426E-02   511.86  20.000  6.229E+00 RH106 
   583.08       10.  42.78   1.41  1.282E-02   583.02  84.500    PBC<MDA TL208 
   609.06       37.  16.80   1.31  1.236E-02   609.31  46.090  3.640E+00 BI214 
                                               610.30   5.750  2.922E+01 RU103 
   620.23        1. 938.00   1.44  1.222E-02   618.06  99.100    PBC<MDA PM144 
   621.79        2. 304.91   1.44  1.215E-02   621.92   9.930    PBC<MDA RH106 
   635.82        3. 223.99   1.45  1.193E-02   635.89  11.310    PBC<MDA SB125 
   663.09        1. 374.09   1.47  1.155E-02   661.66  85.210    PBC<MDA CS137 
   727.67        8.  65.25   1.52  1.067E-02   727.17   7.550    PBC<MDA BI212 
   765.79        4. 129.43   1.55  1.021E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  7.264E+01 PA234M
   765.88        2. 278.39   1.55  1.021E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.499E+01 PA234M
   794.66        6.  83.88   1.57  9.887E-03   795.87  85.530    PBC<MDA CS134 
   816.02        2. 264.54   1.59  9.655E-03   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  8.995E-02 Cs136 
   816.64        3. 147.86   1.59  9.682E-03   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  1.700E-01 Cs136 
   911.05       18.  35.24   1.66  8.811E-03   911.07  29.000    PBC<MDA AC228 
   964.38        3. 179.17   1.70  8.393E-03   964.11  14.605    PBC<MDA EU152 
   969.22        6.  95.18   1.70  8.357E-03   968.97  17.460    PBC<MDA AC228 
   997.41        1. 394.15   1.72  8.158E-03   996.33  10.600    PBC<MDA EU154 
  1038.34        3. 151.88   1.75  7.875E-03  1037.84  14.130    PBC<MDA Co56  
  1119.79        2. 302.68   1.80  7.367E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.577E-01 Sc46  
  1120.24        2. 185.11   1.80  7.368E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1238.46        5. 103.09   1.88  6.748E-03  1238.28  66.070    PBC<MDA Co56  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  4
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1291.97        3. 198.19   1.91  6.502E-03  1291.60  43.200    PBC<MDA FE59  
  1382.97        1. 239.95   1.97  6.114E-03  1384.30  24.290    PBC<MDA AG110M
  1460.52      144.   8.22   1.82  5.828E-03  1460.83  10.670  1.287E+02 K40   
  1764.24        3.  76.50   2.18  4.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.81    77.31        68.        76. 2.198E+03   19.16   0.906  -      s 
   760.02   190.18        12.        23. 7.494E+02   29.81   0.296  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.85    46.29        64.        17.     0.010    28.23   0.946 
 TH-227    200.24    50.14        66.         6.     0.003   195.16   0.950s
 AM-241    243.20    60.89        76.         3.     0.002   411.00   0.958s
 TH-234    251.65    63.01       116.        17.     0.009    38.70   0.962 
 BA-133    327.14    81.89        94.       -10.    -0.006   137.56   0.978s
 Cd-109    352.95    88.35       120.        -8.    -0.004   204.06   0.985s
 TH-234    370.47    92.73       124.        21.     0.012    34.91   0.989s
 AC-228    370.43    92.72        91.        44.     0.024    34.28   0.989s
 Gd-153    389.19    97.41        73.       -10.    -0.005   126.86   0.993s
 Np-239    401.83   100.57        59.         7.     0.004   158.67   0.995s
 Gd-153    414.41   103.72        80.        -5.    -0.003   257.78   0.999s
 Np-239    414.32   103.70        78.        -5.    -0.003   276.34   0.999s
 Np-239    424.45   106.23        76.        -2.    -0.001   568.02   1.001s
 EU-154    488.28   122.20        63.         2.     0.001   586.76   1.017s
 PA-234    522.36   130.73        63.        -5.    -0.003   247.57   1.024s
 HF-181    531.23   132.95        60.        -6.    -0.003   184.48   1.026s
 CE-144    532.34   133.22        57.        -4.    -0.002   268.34   1.026s
 HF-181    544.15   136.18        67.         9.     0.005   137.39   1.029s
 CO-57     544.16   136.18        67.         9.     0.005   137.42   1.029s
 Tc-99m    561.37   140.49        62.        -6.    -0.004   178.00   1.033s
 U-235     576.68   144.32        41.        15.     0.008    67.74   1.036 
 CE-141    584.93   146.38        58.        -8.    -0.004   147.65   1.037s
 Ba-140    649.45   162.52        63.        -9.    -0.005   127.63   1.053s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     656.26   164.22        47.         3.     0.002   324.41   1.053s
 CE-139    664.45   166.27        39.         4.     0.002   250.10   1.055s
 U-235     818.19   204.73        31.         5.     0.003   159.28   1.091s
 TH-229    838.26   209.75        29.        16.     0.009    54.41   1.096s
 TH-227    944.65   236.36       130.       -28.    -0.015    61.09   1.118s
 PB-212    952.99   238.45        48.       103.     0.057    14.26   1.561s
 RA-224    959.03   239.96       137.       -31.    -0.017    55.90   1.122s
 PB-214    976.62   244.36         8.         5.     0.003    87.76   1.123s
 EU-152    979.42   245.06        32.         3.     0.002   292.08   1.126s
 Cd-113m  1051.45   263.08        30.        -6.    -0.003   143.04   1.142s
 BI-210M  1059.56   265.10        20.        -1.     0.000   806.26   1.144s
 TL-208   1108.21   277.27        26.        -4.    -0.002   243.84   1.154s
 I-131    1137.14   284.51        29.        -1.    -0.001   642.13   1.160s
 PB-214   1179.41   295.08        35.        53.     0.030    28.94   0.781s
 Ir-192   1180.25   295.29        30.        30.     0.017    31.90   1.170s
 PB-212   1201.03   300.49         6.        11.     0.006    48.96   0.561s
 PA-233   1201.68   300.65        24.         3.     0.002   216.51   1.174s
 PA-231   1211.42   303.09        17.         1.     0.001   442.13   1.176s
 BA-133   1210.79   302.93        17.         2.     0.001   337.47   1.176s
 Ir-192   1233.89   308.71        14.         5.     0.003   124.91   1.181s
 PA-233   1239.03   310.00        22.        -4.    -0.002   175.95   1.184s
 CR-51    1276.10   319.27        30.        -6.    -0.003   142.42   1.191s
 La-140   1315.73   329.18        25.         2.     0.001   355.09   1.199s
 AC-228   1350.09   337.77         7.        53.     0.029    17.34   0.514s
 Cs-136   1360.14   340.28        44.        -8.    -0.004   125.97   1.209s
 HF-181   1381.21   345.55        19.        -2.    -0.001   311.92   1.213s
 PB-214   1406.02   351.76        14.        92.     0.051    14.39   1.126 
 BA-133   1420.03   355.26        34.        -4.    -0.002   190.91   1.222s
 I-131    1457.80   364.71        21.         1.     0.001   470.80   1.229s
 BA-133   1538.45   384.88        25.        -5.    -0.003   146.63   1.246s
 SN-113   1565.94   391.76        12.        -1.     0.000   973.00   1.252s
 Ir-192   1873.02   468.55        17.         5.     0.003   124.54   1.316s
 BE-7     1915.85   479.26        11.         6.     0.004    83.25   1.324s
 La-140   1947.70   487.23        19.         2.     0.001   404.02   1.332s
 RU-103   1987.91   497.28        14.         1.     0.001   467.26   1.340s
 RH-106   2041.30   510.63        26.        32.     0.018    28.69   1.352s
 Nd-147   2126.83   532.02        19.        -1.    -0.001   507.72   1.368s
 Ba-140   2137.34   534.65        14.        -3.    -0.002   183.39   1.373s
 CS-134   2275.99   569.32        23.        -3.    -0.002   245.22   1.399s
 PA-234   2277.04   569.58        22.        -2.    -0.001   306.75   1.399s
 BI-207   2276.47   569.44        22.        -2.    -0.001   348.30   1.399s
 TL-208   2331.02   583.08        20.        10.     0.006    42.78   1.410s
 SB-124   2413.04   603.59        17.        -4.    -0.002   164.39   1.425s
 CS-134   2426.74   607.01        32.        -9.    -0.005    96.58   1.427s
 BI-214   2434.91   609.06        10.        37.     0.021    16.80   1.309 
 AG-108M  2457.62   614.73        19.        -2.    -0.001   265.83   1.434s
 PM-144   2479.60   620.23        22.         1.     0.000   938.00   1.437s
 RH-106   2485.85   621.79        21.         2.     0.001   304.91   1.441s

Page 347 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  6
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2541.95   635.82        18.         3.     0.002   223.99   1.451s
 CS-137   2651.01   663.09         6.         1.     0.001   374.09   1.472s
 PM-144   2784.41   696.44        19.        -2.    -0.001   303.91   1.499s
 NB-94    2814.58   703.98        15.        -3.    -0.002   205.13   1.503s
 EU-154   2889.37   722.68        15.        -1.    -0.001   539.86   1.519s
 BI-212   2909.34   727.67        10.         8.     0.004    65.25   1.522s
 pm-146   2945.44   736.70        18.        -5.    -0.003   127.14   1.529s
 pm-146   2990.34   747.92        21.        -3.    -0.002   216.51   1.537s
 ZR-95    3021.22   755.64        14.        -4.    -0.002   131.30   1.545s
 NB-95    3061.82   765.79        11.         4.     0.002   129.43   1.551s
 PA-234M  3062.18   765.88        13.         2.     0.001   278.39   1.552s
 EU-152   3109.51   777.71        20.        -3.    -0.002   187.41   1.561s
 CS-134   3177.31   794.66         9.         6.     0.003    83.88   1.574s
 CO-58    3241.88   810.81        10.        -2.    -0.001   236.54   1.585s
 La-140   3265.20   816.64         8.         3.     0.002   147.86   1.589s
 Cs-136   3262.74   816.02         8.         2.     0.001   264.54   1.591s
 MN-54    3339.48   835.20         9.        -2.    -0.001   208.16   1.603s
 Co-56    3388.06   847.35         9.        -2.    -0.001   191.50   1.611s
 NB-94    3483.15   871.12        12.        -3.    -0.002   182.86   1.629s
 PA-234   3521.54   880.71        17.        -1.    -0.001   517.23   1.636s
 PA-234   3534.36   883.92        23.        -4.    -0.002   156.54   1.638s
 AC-228   3642.92   911.05        11.        18.     0.010    35.24   1.658s
 EU-152   3856.27   964.38        17.         3.     0.002   179.17   1.696s
 AC-228   3875.62   969.22        16.         6.     0.004    95.18   1.699s
 EU-154   3988.42   997.41        11.         1.     0.001   394.15   1.718s
 PA-234M  3998.64   999.96        16.        -2.    -0.001   272.73   1.722s
 Co-56    4152.18  1038.34         7.         3.     0.002   151.88   1.747s
 Cs-136   4193.95  1048.78        12.        -2.    -0.001   211.35   1.754s
 Ga-68    4295.21  1074.09         9.        -1.     0.000   700.55   1.774s
 EU-152   4447.29  1112.09        16.        -4.    -0.002   153.64   1.797s
 BI-214   4479.92  1120.24        18.         2.     0.001   185.11   1.803s
 Sc-46    4478.10  1119.79        19.         2.     0.001   302.68   1.803s
 Ta-182   4884.78  1221.42        17.        -2.    -0.001   284.75   1.869s
 Co-56    4953.00  1238.46        13.         5.     0.003   103.09   1.879s
 FE-59    5167.16  1291.97        11.         3.     0.001   198.19   1.913s
 CO-60    5327.84  1332.12         9.        -1.    -0.001   366.67   1.938s
 AG-110M  5531.36  1382.97         2.         1.     0.001   239.95   1.970s
 EU-152   5612.39  1403.21         6.        -3.    -0.001   151.64   1.984s
 K-40     5841.80  1460.52         4.       144.     0.080     8.22   1.822 
 BI-214   7057.78  1764.24         7.         3.     0.002    76.50   2.180s
 Co-56    7079.78  1769.74         6.        -2.    -0.001   203.56   2.184s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  7
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.2470E+00                                      5.31E+01             
                           477.60 2.247E+00 &(  6.376E+00 8.33E+01 1.05E+01 G  
 
K-40     N   1.2869E+02                                      4.66E+11             
                          1460.83 1.287E+02  (P 1.070E+01 8.22E+00 1.07E+01 G  
 
Sc-46    F   7.8838E-02                                      8.38E+01             
                           889.28 0.000E+00 ?(  4.552E-01 1.00E+03 1.00E+02 G  
                          1120.55 1.577E-01 ?(  1.735E+00 3.03E+02 1.00E+02 G  
 
CR-51    F  -1.5335E+00                                      2.77E+01             
                           320.08-1.533E+00 ?(  7.609E+00 1.42E+02 9.94E+00 G  
 
MN-54    C  -1.2428E-01                                      3.12E+02             
                           834.85-1.243E-01 ?(  9.634E-01 2.08E+02 1.00E+02 G  
 
FE-59    F   2.2618E-01                                      4.45E+01             
                          1099.25 1.678E-02 %(  2.867E+00 4.55E+03 5.65E+01 G  
                          1291.60 5.000E-01 ?(  3.633E+00 1.98E+02 4.32E+01 G  
 
Co-56    C   2.8132E-01                                      7.73E+01             
                           846.77-1.384E-01 ?(  9.811E-01 1.92E+02 9.99E+01 G  
                          1238.28 6.851E-01 ?(  2.457E+00 1.03E+02 6.61E+01 G  
                          1037.84 1.361E+00 ?(  7.601E+00 1.52E+02 1.41E+01 G  
                          1771.35-1.332E+00 +   1.030E+01 2.04E+02 1.55E+01  A 
 
CO-57    C   1.4973E-01                                      2.72E+02             
                           122.06 1.639E-02 %(  7.035E-01 1.22E+03 8.56E+01 G  
                           136.47 1.218E+00 &(  5.726E+00 1.37E+02 1.07E+01 G  
 
CO-58    C  -1.1360E-01                                      7.09E+01             
                           810.78-1.136E-01 ?(  1.000E+00 2.37E+02 9.95E+01 G  
 
CO-60    F  -1.0738E-01                                      1.93E+03             
                          1332.50-1.074E-01 ?(  1.495E+00 3.67E+02 1.00E+02 G  
                          1173.24 0.000E+00 +   2.441E+00 1.00E+03 9.99E+01 G  
 
ZN-65    F  -4.1706E-02                                      2.44E+02             
                          1115.55-4.171E-02 %(  3.343E+00 2.15E+03 5.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  8
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I  -1.4579E-01                                      7.41E+06             
                           702.63-1.458E-01 ?(  1.083E+00 2.05E+02 9.79E+01 G  
                           871.10-1.746E-01 +   1.160E+00 1.83E+02 9.99E+01 G  
 
ZR-95    I  -4.2631E-01                                      6.40E+01             
                           756.73-4.263E-01 ?(  1.984E+00 1.31E+02 5.45E+01 G  
                           724.20-4.628E-02 %   2.453E+00 1.41E+03 4.42E+01 G  
 
NB-95    I   2.1387E-01                                      6.40E+01             
                           765.79 2.139E-01 ?(  9.876E-01 1.29E+02 9.98E+01 G  
 
RU-103   I   4.8693E-02                                      3.93E+01             
                           497.05 4.869E-02 &(  8.482E-01 4.67E+02 9.09E+01 G  
                           610.30 0.000E+00 -   1.130E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   1.0006E+00                                      3.74E+02             
                           621.92 1.001E+00 &(  1.105E+01 3.05E+02 9.93E+00 G  
                          1050.36 0.000E+00 -   3.368E+01 1.00E+03 1.56E+00 G  
                           511.86 6.229E+00 &   5.164E+00 2.87E+01 2.00E+01 GA 
 
AG-108M  C   1.7190E-04                                      1.53E+05             
                           433.94 1.719E-04 %(  6.305E-01 9.33E+04 9.05E+01 G  
                           722.94 0.000E+00 -   1.962E+00 1.00E+03 9.08E+01 G  
                           614.28-1.209E-01 +   1.163E+00 2.66E+02 8.98E+01 G  
 
AG-110M  F   8.9987E-02                                      2.50E+02             
                           884.68 0.000E+00 ?(  6.235E-01 1.00E+03 7.27E+01 G  
                           657.76 5.203E-03 &   8.479E-01 4.16E+03 9.46E+01 G  
                           937.49 4.200E-02 %   3.906E+00 2.46E+03 3.44E+01 G  
                          1384.30 3.592E-01 ?(  3.584E+00 2.40E+02 2.43E+01 G  
                           763.94 1.076E-01 %   5.063E+00 1.25E+03 2.23E+01 G  
 
SN-113   F  -2.5309E-02                                      1.15E+02             
                           391.69-2.531E-02 ?(  9.362E-01 9.73E+02 6.40E+01 G  
 
SB-124   F  -1.6965E-01                                      6.02E+01             
                           602.73-1.696E-01 ?(  9.952E-01 1.64E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.677E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 +   1.618E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   3.1557E-01                                      1.01E+03             
                           427.88 0.000E+00 ?(  3.453E+00 1.00E+03 2.96E+01 G  
                           600.50 6.375E-02 %   5.274E+00 2.20E+03 1.79E+01 G  
                           635.89 1.141E+00 ?(  9.232E+00 2.24E+02 1.13E+01 G  
                           463.37 0.000E+00 -   8.344E+00 1.00E+03 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage  9
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   5.0496E-02                                      8.02E+00             
                           364.48 5.050E-02 ?(  8.690E-01 4.71E+02 8.17E+01 G  
                           284.30-4.770E-01 +   1.107E+01 6.42E+02 6.14E+00 G  
                           636.97 0.000E+00 -   1.808E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F  -4.7520E-01                                      2.42E+02             
                            97.50-4.752E-01 &(  2.054E+00 1.27E+02 3.00E+01 G  
                           103.20-3.274E-01 +   2.917E+00 2.58E+02 2.18E+01 G  
 
Ga-68    C  -1.6026E+00                                      4.71E-02             
                          1077.40-1.603E+00 ?(  4.335E+01 7.01E+02 3.30E+00 G  
 
Tc-99m   I  -1.1178E-01                                      2.51E-01             
                           140.51-1.118E-01 ?(  6.865E-01 1.78E+02 8.93E+01 G  
 
BA-133   F  -1.0448E-01                                      3.85E+03             
                           356.00-2.094E-01 ?(  1.403E+00 1.91E+02 6.20E+01 G  
                           302.85 2.506E-01 ?(  3.098E+00 3.37E+02 1.83E+01 G  
                           383.84-1.741E+00 +   8.952E+00 1.47E+02 8.94E+00 GA 
                            80.99-4.684E-01 +   2.192E+00 1.38E+02 3.41E+01 GA 
 
CS-134   I  -4.0348E-01                                      7.54E+02             
                           604.71-4.035E-01 ?(  1.327E+00 9.66E+01 9.76E+01 G  
                           795.87 3.855E-01 +   1.106E+00 8.39E+01 8.55E+01 G  
                           569.32-7.898E-01 +   6.942E+00 2.45E+02 1.54E+01 G  
                           801.95 0.000E+00 &   1.342E+01 1.00E+03 8.69E+00 G  
                           563.24 1.490E-02 %   1.176E+01 2.12E+04 8.35E+00 G  
 
CS-137   I   5.3847E-02                                      1.10E+04             
                           661.66 5.385E-02 ?(  7.914E-01 3.74E+02 8.52E+01 G  
 
CE-139   F   7.4361E-02                                      1.38E+02             
                           165.85 7.436E-02 &(  6.547E-01 2.50E+02 7.99E+01 G  
 
Ba-140   I  -5.1140E-01                                      1.28E+01             
                           537.26-5.114E-01 ?(  3.388E+00 1.83E+02 2.44E+01 G  
                           162.66-2.417E+00 +   1.053E+01 1.28E+02 6.22E+00 G  
                           304.85 5.822E-02 %   1.324E+01 6.06E+03 4.29E+00 G  
 
La-140   I   1.5313E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.441E+00 1.00E+03 9.54E+01 G  
                           487.02 1.269E-01 ?(  1.879E+00 4.04E+02 4.55E+01 G  
                           328.76 2.723E-01 &(  3.488E+00 3.55E+02 2.03E+01 G  
                           815.77 7.280E-01 ?(  3.929E+00 1.48E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage 10
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -2.3912E-01                                      3.25E+01             
                           145.44-2.391E-01 ?(  1.214E+00 1.48E+02 4.82E+01 G  
 
CE-144   I  -5.3948E-01                                      2.85E+02             
                           133.54-5.395E-01 ?(  5.049E+00 2.68E+02 1.11E+01 G  
 
PM-144   C  -3.6167E-02                                      3.63E+02             
                           696.54-1.049E-01 ?(  1.160E+00 3.04E+02 9.90E+01 G  
                           618.06 3.251E-02 ?(  1.121E+00 9.38E+02 9.91E+01 G  
                           476.81 2.931E-03 %   2.161E+00 1.99E+04 4.20E+01 G  
 
EU-152   F   5.9170E-01                                      4.94E+03             
                           344.29 0.000E+00 ?(  2.259E+00 1.00E+03 2.65E+01 G  
                          1112.07-2.119E+00 +   1.161E+01 1.54E+02 1.36E+01 G  
                           121.78 5.858E-02 &   2.214E+00 1.08E+03 2.86E+01 G  
                           778.92-1.485E+00 +   9.944E+00 1.87E+02 1.29E+01 G  
                           964.11 1.551E+00 ?(  9.959E+00 1.79E+02 1.46E+01 G  
                           244.69 8.117E-01 ?(  8.429E+00 2.92E+02 7.58E+00 G  
                          1408.00-1.116E+00 +   6.266E+00 1.52E+02 2.10E+01 GA 
 
EU-154   I   1.7360E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  1.100E+01 1.00E+03 1.23E+01 G  
                           123.10 6.813E-02 &(  1.403E+00 5.87E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.751E+00 1.00E+03 3.52E+01 G  
                           723.36-2.649E-01 +   5.329E+00 5.40E+02 2.02E+01 G  
                          1004.77-1.673E-01 %   7.738E+00 1.23E+03 1.80E+01 G  
                           996.33 7.804E-01 ?(  1.160E+01 3.94E+02 1.06E+01 G  
 
EU-155   I   4.7667E-02                                      1.81E+03             
                           105.31 4.767E-02 %(  2.215E+00 1.30E+03 2.12E+01 G  
                            86.54 1.267E-02 %   2.487E+00 5.64E+03 3.07E+01 G  
 
HF-181   F   1.5066E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.241E+00 1.00E+03 8.05E+01 G  
                           133.02-2.082E-01 +   1.327E+00 1.84E+02 4.33E+01 G  
                           345.83-3.877E-01 +   4.396E+00 3.12E+02 1.51E+01 G  
                           136.30 2.224E+00  (  1.045E+01 1.37E+02 5.85E+00 G  
 
Ta-182   F  -6.8694E-03                                      1.14E+02             
                          1121.30-6.869E-03 %(  5.044E+00 1.97E+04 3.49E+01 G  
                          1221.41-6.311E-01 +   6.561E+00 2.85E+02 2.70E+01 G  
                          1189.05 0.000E+00 +   3.614E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F  -1.8860E-03                                      4.66E+01             
                           279.20-1.886E-03 &(  7.791E-01 1.13E+04 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage 11
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   5.3823E-01                                      6.98E+02             
                           583.02 5.382E-01 ?(P 1.196E+00 4.28E+01 8.45E+01 G  
                           277.28-1.569E+00 - P 1.006E+01 2.44E+02 6.31E+00 G  
                           860.56 0.000E+00 -   1.077E+01 1.00E+03 1.24E+01 G  
 
pm-146   C  -4.8693E-01                                      2.02E+03             
                           747.16-4.869E-01 &(  3.777E+00 2.17E+02 3.40E+01 G  
                           735.72-1.170E+00 +   5.223E+00 1.27E+02 2.25E+01 G  
                           453.88 0.000E+00 +   7.411E-01 1.00E+03 6.50E+01 G  
 
y-88     F   1.0052E-02                                      1.07E+02             
                           898.04 1.005E-02 %(  9.220E-01 2.25E+03 9.37E+01 G  
                          1836.06 0.000E+00 -   2.904E+00 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.1993E+03                                      5.33E+03             
                           263.70-2.199E+03 ?(  1.096E+04 1.43E+02 6.00E-03   K
 
Cd-109   F  -3.0565E+00                                      4.53E+02             
                            88.04-3.056E+00 ?(  2.130E+01 2.04E+02 3.79E+00 G  
 
PB-210   N   1.1674E+01                                      8.14E+03             
                            46.54 1.167E+01 ?(P 2.679E+01 2.82E+01 4.25E+00 G  
 
PB-212   N   5.0771E+00                                      6.98E+02             
                           238.63 5.077E+00 @(P 1.740E+00 1.43E+01 4.33E+01 G  
                           300.03 8.559E+00 +   1.099E+01 4.90E+01 3.28E+00 GA 
 
PB-214   N   7.0587E+00                                      5.84E+05             
                           351.93 7.108E+00  (  1.572E+00 1.44E+01 3.76E+01 G  
                           295.09 6.963E+00  (  3.936E+00 2.89E+01 1.93E+01 G  
                           242.00 1.547E+00 -   4.679E+00 8.78E+01 7.43E+00 GA 
 
BI-207   C  -8.4641E-02                                      1.18E+04             
                           569.70-8.464E-02 ?(  1.069E+00 3.48E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   2.387E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   5.5021E+00                                      6.98E+02             
                           727.17 5.502E+00 ?(  1.181E+01 6.52E+01 7.55E+00 G  
                           785.42 0.000E+00 -   6.897E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   3.6402E+00                                      5.84E+05             
                           609.31 3.640E+00  (P 1.677E+00 1.68E+01 4.61E+01 G  
                          1120.29 1.045E+00 - P 1.133E+01 1.85E+02 1.51E+01 G  
                          1764.49 2.542E+00 - P 1.078E+01 7.65E+01 1.54E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -3.7133E-02                                      1.10E+09             
                           265.83-3.713E-02 &(  1.103E+00 8.06E+02 5.00E+01 G  
                           304.90-1.969E-02 %   2.032E+00 2.76E+03 2.80E+01 G  
 
RA-224   N  -1.6482E+01                                      6.98E+02             
                           240.99-1.648E+01 ?(  3.019E+01 5.59E+01 4.10E+00 G  
 
AC-228   N   3.3936E+00                                      2.10E+03             
                           911.07 3.955E+00 ?(  4.018E+00 3.52E+01 2.90E+01 G  
                           968.97 2.461E+00 ?(  8.059E+00 9.52E+01 1.75E+01 G  
                           338.32 1.236E+01 +   3.508E+00 1.73E+01 1.20E+01 G  
                            93.35 1.159E+01 +   1.247E+01 3.43E+01 5.56E+00 XA 
 
TH-227   N  -4.8040E+00                                      7.95E+03             
                           235.97-4.804E+00 ?(  9.660E+00 6.11E+01 1.23E+01 G  
                            50.14 1.902E+00 +   1.282E+01 1.95E+02 8.00E+00 G  
                           256.24 0.000E+00 +   1.154E+01 1.00E+03 7.00E+00 G  
 
TH-229   N   4.1293E+00                                      2.68E+06             
                           193.51-9.979E-02 %(  1.357E+01 3.79E+03 4.40E+00 G  
                           210.85 1.035E+01 ?(  1.823E+01 5.44E+01 2.99E+00 G  
 
TH-234   N   6.7823E+00                                      1.63E+12             
                            63.29 8.520E+00  (P 2.642E+01 3.87E+01 3.81E+00 G  
                            92.59 5.597E+00  (P 1.441E+01 3.49E+01 5.58E+00 G  
 
PA-231   N   1.1856E+00                                      1.20E+07             
                           302.65 1.186E+00 ?(  1.935E+01 4.42E+02 2.88E+00 G  
                           300.07-4.624E-01 %   2.599E+01 1.53E+03 2.46E+00 G  
 
PA-233   C  -4.6515E-02                                      7.82E+08             
                           312.01-2.870E-01 ?(  1.792E+00 1.76E+02 3.60E+01 G  
                           300.18 1.350E+00  (  1.043E+01 2.17E+02 6.20E+00 G  
 
PA-234   N  -3.7874E-01                                      1.63E+12             
                           131.29-3.787E-01 &(  3.256E+00 2.48E+02 1.80E+01 G  
                           946.02 1.523E-02 %   9.706E+00 1.67E+04 1.34E+01 G  
                           569.47-1.158E+00 +   1.283E+01 3.07E+02 8.20E+00 G  
                           883.24-2.876E+00 +   1.588E+01 1.57E+02 9.60E+00 G  
                           880.53-1.158E+00 +   2.217E+01 5.17E+02 6.00E+00 GA 
 
PA-234M  N  -3.8924E+00                                      1.63E+12             
                          1001.00-1.755E+01 ?(  1.748E+02 2.73E+02 8.37E-01 G  
                           766.41 3.499E+01 ?(  3.600E+02 2.78E+02 2.94E-01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.7582E+00                                      2.57E+11             
                           143.79 2.025E+00 &(  4.544E+00 6.77E+01 1.10E+01 G  
                           205.33 1.954E+00 &(  1.089E+01 1.59E+02 5.01E+00 G  
                           163.38 9.904E-01 ?(  1.130E+01 3.24E+02 5.08E+00 G  
 
AM-241   T   1.7099E-01                                      1.58E+05             
                            59.54 1.710E-01 ?(  2.446E+00 4.11E+02 3.59E+01 G  
 
Np-237   F  -4.9851E-02                                      2.14E+06             
                            86.49-4.985E-02 %(  5.544E+00 3.19E+03 1.31E+01 G  
 
Ir-192   F   5.2648E-01                                      7.40E+01             
                           316.49 0.000E+00  (  7.873E-01 1.00E+03 8.70E+01 G  
                           468.06 3.517E-01 ?(  1.537E+00 1.25E+02 5.18E+01 G  
                           308.44 3.807E-01 &(  1.677E+00 1.25E+02 3.18E+01 G  
                           295.95 2.499E+00 ?(  2.378E+00 3.19E+01 3.02E+01 G  
 
Cs-136   F   8.9954E-02                                      1.30E+01             
                           818.50 8.995E-02 ?(  9.034E-01 2.65E+02 1.00E+02 G  
                          1048.07-2.150E-01 +   1.667E+00 2.11E+02 8.00E+01 G  
                           340.57-4.668E-01 +   2.020E+00 1.26E+02 4.69E+01 G  
 
Np-239   T  -1.3812E-01                                      2.36E+00             
                           103.70-2.736E-01 +   2.617E+00 2.76E+02 2.40E+01 X  
                           106.13-1.381E-01 ?(  2.738E+00 5.68E+02 2.27E+01 G  
                            99.50 6.809E-01 ?   3.720E+00 1.59E+02 1.50E+01 X  
 
Nd-147      -3.8495E-01                                      1.11E+01             
                           531.00-3.850E-01 &(  7.176E+00 5.08E+02 1.30E+01 G  
                            91.10-3.575E-02 %   3.057E+00 2.48E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14        66.         6.     0.003   195.16   1.902E+00   
 AM-241      60.89        76.         3.     0.002   411.00   1.710E-01   
 TH-234      63.01       116.        17.     0.009    38.70   8.520E+00  P
 BA-133      81.89        94.       -10.    -0.006   137.56  -4.684E-01   
 Cd-109      88.35       120.        -8.    -0.004   204.06  -3.056E+00   
 TH-234      92.73       124.        21.     0.012    34.91   5.597E+00  P
 Gd-153      97.41        73.       -10.    -0.005   126.86  -4.752E-01   
 Np-239     100.57        59.         7.     0.004   158.67   6.809E-01   
 Gd-153     103.72        80.        -5.    -0.003   257.78  -3.274E-01   
 Np-239     103.70        78.        -5.    -0.003   276.34  -2.736E-01   
 Np-239     106.23        76.        -2.    -0.001   568.02  -1.381E-01   
 EU-154     122.20        63.         2.     0.001   586.76   6.813E-02   
 PA-234     130.73        63.        -5.    -0.003   247.57  -3.787E-01   
 HF-181     132.95        60.        -6.    -0.003   184.48  -2.082E-01   
 CE-144     133.22        57.        -4.    -0.002   268.34  -5.395E-01   
 HF-181     136.18        67.         9.     0.005   137.39   2.224E+00   
 CO-57      136.18        67.         9.     0.005   137.42   1.218E+00   
 Tc-99m     140.49        62.        -6.    -0.004   178.00  -1.118E-01   
 U-235      144.32        41.        15.     0.008    67.74   2.025E+00   
 CE-141     146.38        58.        -8.    -0.004   147.65  -2.391E-01   
 Ba-140     162.52        63.        -9.    -0.005   127.63  -2.417E+00   
 U-235      164.22        47.         3.     0.002   324.41   9.904E-01   
 CE-139     166.27        39.         4.     0.002   250.10   7.436E-02   
 U-235      204.73        31.         5.     0.003   159.28   1.954E+00   
 TH-229     209.75        29.        16.     0.009    54.41   1.035E+01   
 TH-227     236.36       130.       -28.    -0.015    61.09  -4.804E+00   
 RA-224     239.96       137.       -31.    -0.017    55.90  -1.648E+01   
 EU-152     245.06        32.         3.     0.002   292.08   8.117E-01   
 Cd-113m    263.08        30.        -6.    -0.003   143.04  -2.199E+03   
 BI-210M    265.10        20.        -1.     0.000   806.26  -3.713E-02   
 I-131      284.51        29.        -1.    -0.001   642.13  -4.770E-01   
 Ir-192     295.29        30.        30.     0.017    31.90   2.499E+00   
 PA-233     300.65        24.         3.     0.002   216.51   1.350E+00   

Page 356 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:29:43 PMPage 15
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     303.09        17.         1.     0.001   442.13   1.186E+00   
 BA-133     302.93        17.         2.     0.001   337.47   2.506E-01   
 Ir-192     308.71        14.         5.     0.003   124.91   3.807E-01   
 PA-233     310.00        22.        -4.    -0.002   175.95  -2.870E-01   
 CR-51      319.27        30.        -6.    -0.003   142.42  -1.533E+00   
 La-140     329.18        25.         2.     0.001   355.09   2.723E-01   
 Cs-136     340.28        44.        -8.    -0.004   125.97  -4.668E-01   
 HF-181     345.55        19.        -2.    -0.001   311.92  -3.877E-01   
 BA-133     355.26        34.        -4.    -0.002   190.91  -2.094E-01   
 I-131      364.71        21.         1.     0.001   470.80   5.050E-02   
 BA-133     384.88        25.        -5.    -0.003   146.63  -1.741E+00   
 SN-113     391.76        12.        -1.     0.000   973.00  -2.531E-02   
 Ir-192     468.55        17.         5.     0.003   124.54   3.517E-01   
 BE-7       479.26        11.         6.     0.004    83.25   2.247E+00   
 La-140     487.23        19.         2.     0.001   404.02   1.269E-01   
 RU-103     497.28        14.         1.     0.001   467.26   4.869E-02   
 RH-106     510.63        26.        32.     0.018    28.69   6.229E+00   
 Nd-147     532.02        19.        -1.    -0.001   507.72  -3.850E-01   
 Ba-140     534.65        14.        -3.    -0.002   183.39  -5.114E-01   
 CS-134     569.32        23.        -3.    -0.002   245.22  -7.898E-01   
 PA-234     569.58        22.        -2.    -0.001   306.75  -1.158E+00   
 BI-207     569.44        22.        -2.    -0.001   348.30  -8.464E-02   
 SB-124     603.59        17.        -4.    -0.002   164.39  -1.696E-01   
 CS-134     607.01        32.        -9.    -0.005    96.58  -4.035E-01   
 AG-108M    614.73        19.        -2.    -0.001   265.83  -1.209E-01   
 PM-144     620.23        22.         1.     0.000   938.00   3.251E-02   
 RH-106     621.79        21.         2.     0.001   304.91   1.001E+00   
 SB-125     635.82        18.         3.     0.002   223.99   1.141E+00   
 CS-137     663.09         6.         1.     0.001   374.09   5.385E-02   
 PM-144     696.44        19.        -2.    -0.001   303.91  -1.049E-01   
 NB-94      703.98        15.        -3.    -0.002   205.13  -1.458E-01   
 EU-154     722.68        15.        -1.    -0.001   539.86  -2.649E-01   
 BI-212     727.67        10.         8.     0.004    65.25   5.502E+00   
 pm-146     736.70        18.        -5.    -0.003   127.14  -1.170E+00   
 pm-146     747.92        21.        -3.    -0.002   216.51  -4.869E-01   
 ZR-95      755.64        14.        -4.    -0.002   131.30  -4.263E-01   
 NB-95      765.79        11.         4.     0.002   129.43   2.139E-01   
 PA-234M    765.88        13.         2.     0.001   278.39   3.499E+01   
 EU-152     777.71        20.        -3.    -0.002   187.41  -1.485E+00   
 CS-134     794.66         9.         6.     0.003    83.88   3.855E-01   
 CO-58      810.81        10.        -2.    -0.001   236.54  -1.136E-01   
 La-140     816.64         8.         3.     0.002   147.86   7.280E-01   
 Cs-136     816.02         8.         2.     0.001   264.54   8.995E-02   
 MN-54      835.20         9.        -2.    -0.001   208.16  -1.243E-01   
 Co-56      847.35         9.        -2.    -0.001   191.50  -1.384E-01   
 NB-94      871.12        12.        -3.    -0.002   182.86  -1.746E-01   
 PA-234     880.71        17.        -1.    -0.001   517.23  -1.158E+00   
 PA-234     883.92        23.        -4.    -0.002   156.54  -2.876E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     964.38        17.         3.     0.002   179.17   1.551E+00   
 EU-154     997.41        11.         1.     0.001   394.15   7.804E-01   
 PA-234M    999.96        16.        -2.    -0.001   272.73  -1.755E+01   
 Co-56     1038.34         7.         3.     0.002   151.88   1.361E+00   
 Cs-136    1048.78        12.        -2.    -0.001   211.35  -2.150E-01   
 Ga-68     1074.09         9.        -1.     0.000   700.55  -1.603E+00   
 EU-152    1112.09        16.        -4.    -0.002   153.64  -2.119E+00   
 Sc-46     1119.79        19.         2.     0.001   302.68   1.577E-01   
 Ta-182    1221.42        17.        -2.    -0.001   284.75  -6.311E-01   
 Co-56     1238.46        13.         5.     0.003   103.09   6.851E-01   
 FE-59     1291.97        11.         3.     0.001   198.19   5.000E-01   
 CO-60     1332.12         9.        -1.    -0.001   366.67  -1.074E-01   
 AG-110M   1382.97         2.         1.     0.001   239.95   3.592E-01   
 EU-152    1403.21         6.        -3.    -0.001   151.64  -1.116E+00   
 Co-56     1769.74         6.        -2.    -0.001   203.56  -1.332E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.2470E+00    2.2470E+00    8.325E+01%                6.38E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.67E+00
 K-40         1.2869E+02    1.2869E+02    8.446E+00%                1.07E+01
 Sc-46  #A    7.8838E-02    7.8838E-02    3.027E+02%                4.55E-01
 CR-51  #A   -1.5335E+00   -1.5335E+00    1.424E+02%                7.61E+00
 MN-54  #A   -1.2428E-01   -1.2428E-01    2.082E+02%                9.63E-01
 FE-59  #A    2.2618E-01    2.2618E-01    1.982E+02%                2.87E+00
 Co-56  #A    2.8132E-01    2.8132E-01    8.842E+01%                9.81E-01
 CO-57  #A    1.4973E-01    1.4973E-01    1.374E+02%                7.04E-01
 CO-58  #A   -1.1360E-01   -1.1360E-01    2.365E+02%                1.00E+00
 CO-60  #A   -1.0738E-01   -1.0738E-01    3.667E+02%                1.50E+00
 ZN-65  #A   -4.1706E-02   -4.1706E-02    2.148E+03%                3.34E+00
 NB-94  #A   -1.4579E-01   -1.4579E-01    2.051E+02%                1.08E+00
 ZR-95  #A   -4.2631E-01   -4.2631E-01    1.313E+02%                1.98E+00
 NB-95  #A    2.1387E-01    2.1387E-01    1.294E+02%                9.88E-01
 RU-103 #A    4.8693E-02    4.8693E-02    4.673E+02%                8.48E-01
 RH-106 #A    1.0006E+00    1.0006E+00    3.049E+02%                1.10E+01
 AG-108M#A    1.7190E-04    1.7190E-04    9.329E+04%                6.30E-01
 AG-110M#A    8.9987E-02    8.9987E-02    2.399E+02%                6.23E-01
 SN-113 #A   -2.5309E-02   -2.5309E-02    9.730E+02%                9.36E-01
 SB-124 #A   -1.6964E-01   -1.6965E-01    1.644E+02%                9.95E-01
 SB-125 #A    3.1557E-01    3.1557E-01    2.240E+02%                3.45E+00
 I-131  #A    5.0496E-02    5.0496E-02    4.708E+02%                8.69E-01
 Gd-153 #A   -4.7520E-01   -4.7520E-01    1.269E+02%                2.05E+00
 Ga-68  #A   -1.5994E+00   -1.6026E+00    7.006E+02%                4.33E+01
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 Tc-99m #A   -1.1174E-01   -1.1178E-01    1.780E+02%                6.87E-01
 BA-133 #A   -1.0448E-01   -1.0448E-01    1.909E+02%                1.40E+00
 CS-134 #A   -4.0348E-01   -4.0348E-01    9.658E+01%                1.33E+00
 CS-137 #A    5.3847E-02    5.3847E-02    3.741E+02%                7.91E-01
 CE-139 #A    7.4361E-02    7.4361E-02    2.501E+02%                6.55E-01
 Ba-140 #A   -5.1140E-01   -5.1140E-01    1.834E+02%                3.39E+00
 La-140 #A    1.5313E-01    1.5313E-01    1.479E+02%                2.44E+00
 CE-141 #A   -2.3912E-01   -2.3912E-01    1.476E+02%                1.21E+00
 CE-144 #A   -5.3948E-01   -5.3948E-01    2.683E+02%                5.05E+00
 PM-144 #A   -3.6167E-02   -3.6167E-02    3.039E+02%                1.16E+00
 EU-152 #A    5.9170E-01    5.9170E-01    1.792E+02%                2.26E+00
 EU-154 #A    1.7360E-01    1.7360E-01    3.942E+02%                1.10E+01
 EU-155 #A    4.7667E-02    4.7667E-02    1.299E+03%                2.21E+00
 HF-181 #A    1.5066E-01    1.5066E-01    1.374E+02%                1.24E+00
 Ta-182 #A   -6.8694E-03   -6.8694E-03    1.970E+04%                5.04E+00
 Hg-203 #A   -1.8860E-03   -1.8860E-03    1.125E+04%                7.79E-01
 TL-208 #A    5.3823E-01    5.3823E-01    6.356E+01%                1.20E+00
 pm-146 #A   -4.8693E-01   -4.8693E-01    2.165E+02%                3.78E+00
 y-88   #A    1.0052E-02    1.0052E-02    2.255E+03%                9.22E-01
 Cd-113m#A   -2.1993E+03   -2.1993E+03    1.430E+02%                1.10E+04
 Cd-109 #A   -3.0565E+00   -3.0565E+00    2.041E+02%                2.13E+01
 PB-210 #A    1.1674E+01    1.1674E+01    6.378E+01%                2.68E+01
 PB-212       5.0771E+00    5.0771E+00    1.612E+01%                1.74E+00
 PB-214       7.0587E+00    7.0587E+00    1.439E+01%                1.57E+00
 BI-207 #A   -8.4641E-02   -8.4641E-02    3.483E+02%                1.07E+00
 BI-212 #A    5.5021E+00    5.5021E+00    6.525E+01%                1.18E+01
 BI-214       3.6402E+00    3.6402E+00    1.987E+01%                1.68E+00
 BI-210M#A   -3.7133E-02   -3.7133E-02    8.063E+02%                1.10E+00
 RA-224 #A   -1.6482E+01   -1.6482E+01    5.590E+01%                3.02E+01
 AC-228 #A    3.3936E+00    3.3936E+00    3.524E+01%                4.02E+00
 TH-227 #A   -4.8040E+00   -4.8040E+00    6.109E+01%                9.66E+00
 TH-229 #A    4.1293E+00    4.1293E+00    5.441E+01%                1.36E+01
 TH-234 #A    6.7823E+00    6.7823E+00    5.760E+01%                2.64E+01
 PA-231 #A    1.1856E+00    1.1856E+00    4.421E+02%                1.94E+01
 PA-233 #A   -4.6515E-02   -4.6515E-02    1.395E+02%                1.79E+00
 PA-234 #A   -3.7874E-01   -3.7874E-01    2.476E+02%                3.26E+00
 PA-234M#A   -3.8924E+00   -3.8924E+00    1.949E+02%                1.75E+02
 U-235  #A    1.7582E+00    1.7582E+00    6.774E+01%                4.54E+00
 AM-241 #A    1.7099E-01    1.7099E-01    4.110E+02%                2.45E+00
 Np-237 #A   -4.9851E-02   -4.9851E-02    3.188E+03%                5.54E+00
 Ir-192 #A    5.2648E-01    5.2648E-01    3.190E+01%                7.87E-01
 Cs-136 #A    8.9953E-02    8.9954E-02    2.645E+02%                9.03E-01
 Np-239 #A   -1.3812E-01   -1.3812E-01    5.680E+02%                2.74E+00
 Nd-147 #A   -3.8495E-01   -3.8495E-01    5.077E+02%                7.18E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140345.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.484E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.5 keV) 1.4839883E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20140269
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-29-E 
             Detector: Ge17 SN/11080671   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-29-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 13:00        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 13:00:50     Real Time: 1806   sec
        Analysis Time: 2/10/2014 13:31        Dead Time: 0.31   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 17_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.223E+00    1.223E+00    8.295E+00
NA-22      2.262E-01          134.0     3.031E-01    3.033E-01    1.089E+00
K-40       1.437E+02            6.9     9.849E+00    1.229E+01    8.788E+00
Sc-46      5.365E-01           44.4     2.380E-01    2.395E-01    8.656E-01
CR-51      1.911E+00           89.5     1.710E+00    1.713E+00    5.817E+00
MN-54      1.801E-01          135.9     2.448E-01    2.450E-01    8.732E-01
FE-59      0.000E+00         1000.0     1.413E-01    1.413E-01    1.802E+00
Co-56      2.642E-01           65.9     1.742E-01    1.747E-01    1.052E+00
CO-57     -2.721E-02          779.9     2.122E-01    2.122E-01    7.372E-01
CO-58      0.000E+00         1000.0     2.015E-01    2.015E-01    6.530E-01
CO-60      0.000E+00          707.1     9.266E-02    9.266E-02    4.829E-01
ZN-65     -3.978E-01          196.1     7.802E-01    7.805E-01    2.780E+00
NB-94      7.280E-02          320.1     2.331E-01    2.331E-01    8.579E-01
ZR-95      0.000E+00         1000.0     1.105E-01    1.105E-01    1.908E+00
NB-95      1.452E-01          168.7     2.449E-01    2.450E-01    8.804E-01
RU-103     2.464E-02          814.3     2.007E-01    2.007E-01    7.473E-01
RH-106     5.089E-01          415.7     2.115E+00    2.115E+00    7.825E+00
AG-108M   -7.471E-02          304.1     2.272E-01    2.272E-01    8.162E-01
AG-110M   -3.020E-02          108.1     3.263E-02    3.267E-02    1.243E+00
SN-113    -1.564E-02         1647.0     2.576E-01    2.576E-01    9.562E-01
SB-124    -1.357E-03        20480.0     2.780E-01    2.780E-01    1.015E+00
SB-125     8.085E-01           79.5     6.427E-01    6.440E-01    2.466E+00
I-131      2.462E-01          110.7     2.725E-01    2.728E-01    6.789E-01
Gd-153    -5.181E-02          132.0     6.838E-02    6.846E-02    2.252E+00
Ga-68     -1.161E-01         8868.0     1.030E+01    1.030E+01    3.924E+01
Tc-99m     1.711E-01           97.9     1.675E-01    1.678E-01    5.673E-01
BA-133    -7.153E-02          465.1     3.327E-01    3.327E-01    1.189E+00
CS-134     2.931E-01           74.4     2.180E-01    2.186E-01    9.377E-01
CS-137     1.802E-01          175.2     3.157E-01    3.159E-01    1.119E+00
CE-139    -1.206E-01          156.8     1.891E-01    1.895E-01    6.530E-01
Ba-140     2.239E-01          109.4     2.449E-01    2.452E-01    3.285E+00
La-140     1.575E-01          110.8     1.745E-01    1.747E-01    1.797E+00
CE-141     1.684E-01          175.3     2.952E-01    2.953E-01    1.023E+00
CE-144    -1.013E-01         1443.0     1.461E+00    1.461E+00    5.126E+00
PM-144     3.667E-02          115.3     4.228E-02    4.232E-02    1.014E+00
EU-152     8.810E-01           81.3     7.164E-01    7.178E-01    2.544E+00
EU-154     4.855E-01          134.9     6.547E-01    6.552E-01    6.414E+00
EU-155     8.810E-01           44.7     3.938E-01    3.967E-01    2.664E+00
HF-181     6.216E-02          188.9     1.174E-01    1.175E-01    7.835E-01
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Ta-182     1.452E+00           68.5     9.943E-01    9.969E-01    4.180E+00
Hg-203    -7.292E-04        32830.0     2.394E-01    2.394E-01    8.577E-01
TL-208     2.584E+00           15.6     4.019E-01    4.237E-01    8.032E-01
pm-146     4.943E-02          130.9     6.472E-02    6.477E-02    2.937E+00
y-88       3.153E-02         1033.0     3.258E-01    3.258E-01    1.205E+00
Cd-113m   -2.449E+03          120.5     2.950E+03    2.954E+03    1.015E+04
Cd-109     4.170E-01         1312.0     5.472E+00    5.472E+00    1.896E+01
PB-210     9.811E-01          925.8     9.083E+00    9.083E+00    3.002E+01
PB-212     5.588E+00           11.5     6.440E-01    7.385E-01    1.570E+00
PB-214     7.385E+00           10.6     7.841E-01    8.729E-01    1.823E+00
BI-207     8.165E-02          265.7     2.169E-01    2.169E-01    7.881E-01
BI-212     3.955E+00           68.0     2.691E+00    2.698E+00    8.906E+00
BI-214     7.905E+00           11.0     8.727E-01    9.646E-01    1.397E+00
BI-210M    2.331E-01          121.2     2.825E-01    2.829E-01    1.281E+00
RA-224     2.911E+00          182.6     5.316E+00    5.319E+00    1.834E+01
AC-228     6.367E+00           18.8     1.199E+00    1.242E+00    2.094E+00
TH-227     1.117E+00           74.4     8.312E-01    8.344E-01    2.791E+00
TH-229     3.937E+00           98.6     3.881E+00    3.894E+00    1.315E+01
TH-234     5.013E+00           78.1     3.913E+00    3.921E+00    2.705E+01
PA-231    -9.120E-02          120.8     1.102E-01    1.103E-01    2.390E+01
PA-233     2.199E-01          199.6     4.388E-01    4.390E-01    2.134E+00
PA-234     2.000E-01          159.5     3.190E-01    3.192E-01    3.240E+00
PA-234M   -2.415E+01        15310.0     3.698E+03    3.698E+03    1.428E+02
U-235      1.556E+00           95.3     1.483E+00    1.486E+00    5.087E+00
AM-241     3.050E-02         1366.0     4.167E-01    4.167E-01    1.509E+00
Np-237     0.000E+00         1000.0     1.460E+00    1.460E+00    5.505E+00
Ir-192     6.504E-01           18.0     1.173E-01    1.235E-01    7.587E-01
Cs-136     5.339E-02          289.8     1.547E-01    1.547E-01    9.419E-01
Np-239    -7.632E-01          104.7     7.991E-01    8.004E-01    2.697E+00
Nd-147    -7.991E-01          240.5     1.922E+00    1.923E+00    6.842E+00
-----------------------------------------------------------------------------
Total      2.048E+02

      Analyst: JustinL                            
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 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140269.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-29-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20140269.An1

 Acquisition information
        Start time:                 2/10/2014 1:00:50 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140269.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1723

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.49        2.  37.42   0.76  2.100E-02    46.54   4.250    PBC<MDA PB210 
    63.20       17.  39.92   0.79  3.164E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.98       85.  18.30   0.80  3.687E-02
    77.19      104.  14.53   0.80  3.765E-02
    87.27       32.  44.69   0.81  4.027E-02    86.54  30.700    PBC<MDA EU155 
    92.75       13.  32.00   0.82  4.144E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.76       53.  27.66   0.82  4.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.281E+01 AC228 
    98.89       16.  76.37   0.82  4.234E-02    99.50  15.000    PBC<MDA Np239 
   102.84        6. 194.56   0.83  4.265E-02   103.20  21.800    PBC<MDA Gd153 
   121.10       11. 116.16   0.85  4.277E-02   121.78  28.580    PBC<MDA EU152 
   132.69        7. 188.89   0.86  4.197E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  8.161E-01 CE144 
   139.31       11.  97.91   0.86  4.119E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79        8. 155.02   0.87  4.080E-02   143.79  10.960    PBC<MDA U235  
   145.44        6. 175.35   0.87  4.059E-02   145.44  48.200    PBC<MDA CE141 
   163.39        6. 203.46   0.88  3.802E-02   163.38   5.080    PBC<MDA U235  
   193.10       11.  98.57   0.91  3.448E-02   193.51   4.400    PBC<MDA TH229 
   205.81        8. 127.90   0.92  3.312E-02   205.33   5.010    PBC<MDA U235  
   233.39        7.  74.44   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
   238.40      146.  11.41   0.97  2.991E-02   238.63  43.300  5.819E+00 PB212 
   240.84        6. 182.61   0.96  2.969E-02   240.99   4.100    PBC<MDA RA224 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.85       28.  35.54   0.96  2.960E-02   242.00   7.430    PBC<MDA PB214 
   265.62        2. 494.46   0.98  2.774E-02   265.83  50.000    PBC<MDA BI210M
   278.34        4. 169.41   0.99  2.694E-02   277.28   6.310    PBC<MDA TL208 
   285.71        7. 110.69   1.00  2.648E-02   284.30   6.140    PBC<MDA I131  
   295.00       73.  15.34   1.00  2.580E-02   295.09  19.300  8.099E+00 PB214 
                                               295.95  30.160  5.193E+00 Ir192 
                                               295.95  30.160  5.193E+00 Ir192 
   295.17       58.  18.04   1.01  2.574E-02   295.09  19.300  5.812E+00 PB214 
                                               295.95  30.160  4.114E+00 Ir192 
   300.47        4. 199.59   1.01  2.549E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.771E+00 PA231 
                                               300.18   6.200  1.497E+00 PA233 
   300.57        5. 168.55   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.417E+00 PA231 
                                               300.18   6.200  1.753E+00 PA233 
   300.57        5. 168.25   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.425E+00 PA231 
                                               300.18   6.200  1.756E+00 PA233 
   305.44        7. 109.37   1.02  2.522E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  5.653E-01 BI210M
   305.50        7. 121.22   1.02  2.521E-02   304.85   4.290  3.389E+00 Ba140 
                                               304.90  28.000  5.193E-01 BI210M
   308.85        2. 416.96   1.02  2.501E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  1.417E-01 Ir192 
   319.92        8.  89.51   1.03  2.437E-02   320.08   9.940    PBC<MDA CR51  
   328.20        8. 110.80   1.04  2.391E-02   328.76  20.300    PBC<MDA La140 
   338.09       30.  31.72   1.06  2.344E-02   338.32  12.010  5.987E+00 AC228 
   352.05      114.  12.71   0.81  2.279E-02   351.93  37.600  7.018E+00 PB214 
   363.50        3. 216.85   1.07  2.223E-02   364.48  81.700    PBC<MDA I131  
   384.40        1. 599.49   1.09  2.143E-02   383.84   8.940    PBC<MDA BA133 
   453.78        6. 130.93   1.15  1.900E-02   453.88  65.000    PBC<MDA pm146 
   462.98        5. 117.12   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
   468.20        3. 207.17   1.16  1.859E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.853E-01 Ir192 
   477.30        5. 115.29   1.17  1.834E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.451E+00 BE7   
   498.41        1. 814.29   1.19  1.779E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.464E-02 RU103 
   511.12       39.  26.19   1.20  1.742E-02   511.86  20.000  6.263E+00 RH106 
                                               511.86  20.000  6.263E+00 RH106 
   565.44        1. 460.13   1.25  1.624E-02   563.24   8.350    PBC<MDA CS134 
   571.91        2. 265.66   1.25  1.611E-02   569.70  97.740    PBC<MDA BI207 
   583.20       62.  14.34   1.33  1.584E-02   583.02  84.500  2.584E+00 TL208 
   609.24      101.  10.33   1.26  1.533E-02   609.31  46.090  7.905E+00 BI214 
                                               610.30   5.750  6.344E+01 RU103 
                                               610.30   5.750  6.344E+01 RU103 
   609.38       86.  12.38   1.29  1.531E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.451E+01 RU103 
   622.87        1. 415.66   1.30  1.510E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  5.089E-01 RH106 
   635.71        7.  79.49   1.31  1.486E-02   635.89  11.310    PBC<MDA SB125 
   661.06        4. 175.17   1.33  1.443E-02   661.66  85.210    PBC<MDA CS137 
   702.27        2. 320.12   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
   727.14        7.  68.03   1.39  1.345E-02   727.17   7.550    PBC<MDA BI212 
   764.07        4. 164.11   1.42  1.296E-02   763.94  22.280    PBC<MDA AG110M
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               765.79  99.790  1.514E-01 NB95  
   764.11        3. 168.71   1.42  1.294E-02   763.94  22.280    PBC<MDA AG110M
                                               765.79  99.790  1.452E-01 NB95  
   778.32        1. 590.43   1.43  1.278E-02   778.92  12.940    PBC<MDA EU152 
   795.46        5.  83.17   1.45  1.257E-02   795.87  85.530    PBC<MDA CS134 
   801.02        7.  74.39   1.45  1.250E-02   801.95   8.690    PBC<MDA CS134 
   834.86        4. 135.91   1.48  1.213E-02   834.85  99.980    PBC<MDA MN54  
   883.00        1. 379.76   1.52  1.162E-02   883.24   9.600    PBC<MDA PA234 
   889.93        4. 120.57   1.53  1.156E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  2.024E-01 Sc46  
   911.20       39.  20.33   0.77  1.135E-02   911.07  29.000  6.524E+00 AC228 
   945.97        2. 238.49   1.57  1.103E-02   946.02  13.400    PBC<MDA PA234 
   963.96        7.  81.32   1.59  1.088E-02   964.11  14.605    PBC<MDA EU152 
   969.31        9.  75.64   1.59  1.083E-02   968.97  17.460    PBC<MDA AC228 
  1038.70        4. 121.12   1.65  1.028E-02  1037.84  14.130    PBC<MDA Co56  
  1048.57        2. 289.77   1.66  1.021E-02  1048.07  80.000    PBC<MDA Cs136 
  1111.89        6.  87.89   1.71  9.752E-03  1112.07  13.644    PBC<MDA EU152 
  1120.24       17.  33.32   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.81       15.  44.36   1.72  9.696E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.705E-01 Sc46  
                                              1121.30  34.900  2.495E+00 Ta182 
  1121.25       11.  68.46   1.72  9.691E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.840E+00 Ta182 
  1190.39        1. 945.64   1.77  9.263E-03  1189.05  16.200    PBC<MDA Ta182 
  1222.04        4. 139.20   1.80  9.073E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.32        8.  79.10   1.81  8.977E-03  1238.28  66.070    PBC<MDA Co56  
  1273.76        4. 134.01   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  6.424E-01 EU154 
  1273.77        4. 134.85   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  6.386E-01 EU154 
  1460.97      218.   6.70   1.68  7.894E-03  1460.83  10.670  1.437E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.38    74.99        85.        79. 2.143E+03   22.13   0.936  -        
   308.21    77.20        68.        88. 2.351E+03   18.12   0.661  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.44    46.49        95.         2.     0.001    37.42   0.764s
 TH-234    252.24    63.20       144.        17.     0.009    39.92   0.791s
 EU-155    348.45    87.27        86.        32.     0.018    44.69   0.813s
 Nd-147    364.24    91.21       175.       -27.    -0.015    71.88   0.817s
 TH-234    370.38    92.75       140.        13.     0.007    32.00   0.818s
 AC-228    370.41    92.76        82.        53.     0.030    27.66   0.819s
 Gd-153    388.79    97.35       108.        -8.    -0.005   178.39   0.823s
 Np-239    394.93    98.89        70.        16.     0.009    76.37   0.825s
 Gd-153    410.72   102.84        76.         6.     0.004   194.56   0.828s
 Np-239    414.84   103.87        95.        -5.    -0.003   283.00   0.829s
 Np-239    427.94   107.15        91.       -13.    -0.007   104.71   0.831s
 EU-152    483.74   121.10        71.        11.     0.006   116.16   0.846s
 CO-57     488.11   122.20        97.        -2.    -0.001   779.91   0.846s
 PA-234    520.89   130.39        79.        -8.    -0.004   166.79   0.855s
 HF-181    530.06   132.69        80.         7.     0.004   188.89   0.856s
 HF-181    545.61   136.58        88.        -9.    -0.005   154.72   0.859s
 CO-57     545.64   136.58        88.        -9.    -0.005   155.25   0.860s
 Tc-99m    556.54   139.31        52.        11.     0.006    97.91   0.863s
 U-235     574.43   143.79        67.         8.     0.004   155.02   0.866D
 CE-141    581.05   145.44        51.         6.     0.003   175.35   0.868D
 U-235     652.82   163.39        61.         6.     0.003   203.46   0.885s
 CE-139    656.84   164.40        51.        -7.    -0.004   156.77   0.887s
 TH-229    771.62   193.10        51.        11.     0.006    98.57   0.913 
 U-235     822.45   205.81        54.         8.     0.005   127.90   0.924 
 TH-229    839.37   210.05        64.       -13.    -0.007    94.19   0.929s
 TH-227    932.71   233.39        12.         7.     0.004    74.44   0.952s
 PB-212    953.67   238.63        53.       130.     0.072    10.64   0.954D
 RA-224    963.09   240.99        65.         6.     0.004   182.61   0.956D
 PB-214    967.13   242.00        37.        28.     0.016    35.54   0.957D
 TH-227   1023.77   256.16        46.        -3.    -0.001   370.74   0.971s
 Cd-113m  1049.90   262.70        36.        -7.    -0.004   120.46   0.978s
 BI-210M  1061.59   265.62        39.         2.     0.001   494.46   0.980s
 TL-208   1112.45   278.34        46.         4.     0.002   169.41   0.990s
 I-131    1141.93   285.71        26.         7.     0.004   110.69   0.996s
 PB-214   1179.06   295.00        22.        73.     0.040    15.34   1.001 
 Ir-192   1179.76   295.17        25.        58.     0.032    18.04   1.007s
 PB-212   1201.35   300.57        33.         5.     0.003   168.55   1.011 
 PA-231   1201.35   300.57        33.         5.     0.003   168.25   1.011s
 PA-233   1200.97   300.47        34.         4.     0.002   199.59   1.011s
 PA-231   1213.84   303.69        38.        -5.    -0.003   173.45   1.013s
 BA-133   1211.64   303.14        38.        -2.    -0.001   395.93   1.013s
 Ba-140   1220.83   305.44        27.         7.     0.004   109.37   1.015s
 BI-210M  1221.06   305.50        29.         7.     0.004   121.22   1.015s
 Ir-192   1234.46   308.85        35.         2.     0.001   416.96   1.019s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1266.03   316.74        32.        -3.    -0.002   244.10   1.026s
 CR-51    1278.73   319.92        24.         8.     0.005    89.51   1.029s
 La-140   1311.85   328.20        34.         8.     0.004   110.80   1.037s
 AC-228   1351.38   338.09        19.        30.     0.017    31.72   1.056s
 Cs-136   1359.80   340.19        50.        -6.    -0.004   162.93   1.048s
 EU-152   1379.18   345.04        30.        -3.    -0.001   302.91   1.051s
 PB-214   1407.21   352.05        30.       108.     0.060    12.71   0.814 
 BA-133   1419.69   355.17        34.        -2.    -0.001   465.10   1.062s
 I-131    1453.02   363.50        17.         3.     0.002   216.85   1.070s
 BA-133   1536.57   384.40        24.         1.     0.001   599.49   1.087s
 AG-108M  1734.27   433.83        25.        -2.    -0.001   304.07   1.132s
 pm-146   1814.05   453.78        25.         6.     0.003   130.93   1.150s
 SB-125   1850.83   462.98        12.         5.     0.003   117.12   1.159s
 Ir-192   1871.71   468.20        20.         3.     0.002   207.17   1.163s
 PM-144   1908.12   477.30        14.         5.     0.003   115.29   1.170s
 RU-103   1992.55   498.41        17.         1.     0.000   814.29   1.189s
 RH-106   2043.38   511.12        33.        39.     0.022    26.19   1.202s
 Nd-147   2124.25   531.34        28.        -3.    -0.002   240.55   1.219s
 Ba-140   2143.94   536.26        21.        -3.    -0.002   237.20   1.224s
 CS-134   2260.63   565.44        12.         1.     0.001   460.13   1.247s
 BI-207   2286.53   571.91        18.         2.     0.001   265.66   1.253s
 TL-208   2331.68   583.20        13.        62.     0.035    14.34   1.329 
 BI-214   2435.81   609.24        10.       101.     0.056    10.33   1.256 
 RU-103   2436.38   609.38        14.        86.     0.048    12.38   1.288s
 AG-108M  2455.64   614.20        20.        -4.    -0.002   155.54   1.292s
 RH-106   2490.34   622.87        16.         1.     0.001   415.66   1.298s
 SB-125   2541.70   635.71        12.         7.     0.004    79.49   1.311s
 CS-137   2643.11   661.06        22.         4.     0.002   175.17   1.333s
 PM-144   2780.29   695.36        23.        -3.    -0.001   276.84   1.363s
 NB-94    2807.96   702.27        15.         2.     0.001   320.12   1.368s
 SB-124   2876.82   719.49        10.        -1.     0.000   791.32   1.386s
 AG-108M  2900.34   725.37        22.        -7.    -0.004   101.96   1.386s
 EU-154   2900.44   725.39        26.        -8.    -0.005    95.36   1.386s
 ZR-95    2900.25   725.35        24.        -6.    -0.003   127.81   1.387s
 BI-212   2907.43   727.14         8.         7.     0.004    68.03   1.390s
 pm-146   2940.89   735.50        17.        -1.    -0.001   408.44   1.397s
 pm-146   2988.14   747.32        20.        -3.    -0.002   236.37   1.407s
 AG-110M  3055.16   764.07        15.         4.     0.002   164.11   1.421s
 NB-95    3055.32   764.11        15.         3.     0.002   168.71   1.423s
 PA-234M  3065.39   766.63        26.        -2.    -0.001   643.88   1.423s
 EU-152   3112.16   778.32        19.         1.     0.001   590.43   1.434s
 CS-134   3180.72   795.46         8.         5.     0.003    83.17   1.448s
 CS-134   3202.97   801.02        10.         7.     0.004    74.39   1.453s
 La-140   3264.70   816.45        14.        -4.    -0.002   136.00   1.465s
 MN-54    3338.36   834.86        12.         4.     0.002   135.91   1.481s
 Co-56    3380.26   845.34        18.        -5.    -0.003   134.85   1.491s
 PA-234   3530.94   883.00        11.         1.     0.001   379.76   1.522s
 AG-110M  3549.71   887.69        12.        -4.    -0.002   140.65   1.523s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3558.66   889.93        11.         4.     0.002   120.57   1.527s
 AC-228   3643.78   911.20         4.        39.     0.021    20.33   0.773s
 PA-234   3782.89   945.97        16.         2.     0.001   238.49   1.574s
 EU-152   3854.86   963.96        13.         7.     0.004    81.32   1.589s
 AC-228   3876.25   969.31        20.         9.     0.005    75.64   1.593s
 EU-154   3984.87   996.46        14.        -1.     0.000   620.45   1.616s
 EU-154   4011.84  1003.20        16.        -3.    -0.002   191.66   1.623s
 Co-56    4153.89  1038.70        10.         4.     0.002   121.12   1.650s
 Cs-136   4193.41  1048.57        12.         2.     0.001   289.77   1.659s
 RH-106   4207.21  1052.02        16.        -1.    -0.001   437.18   1.660s
 BI-207   4252.08  1063.24        20.        -3.    -0.002   225.17   1.671s
 EU-152   4446.77  1111.89        13.         6.     0.004    87.89   1.710s
 ZN-65    4454.13  1113.73        22.        -4.    -0.002   196.14   1.714s
 BI-214   4480.36  1120.29        20.        17.     0.009    33.32   1.717D
 Sc-46    4482.46  1120.81        15.        15.     0.008    44.36   1.717s
 Ta-182   4484.41  1121.30        24.        11.     0.006    68.46   1.718D
 Ta-182   4760.89  1190.39        12.         1.     0.000   945.64   1.772s
 Ta-182   4887.55  1222.04        15.         4.     0.002   139.20   1.798s
 Co-56    4952.71  1238.32        15.         8.     0.004    79.10   1.812s
 NA-22    5094.54  1273.76        10.         4.     0.002   134.01   1.840s
 EU-154   5094.57  1273.77        10.         4.     0.002   134.85   1.840s
 FE-59    5163.64  1291.03        15.        -2.    -0.001   247.54   1.854s
 K-40     5843.81  1460.97         5.       218.     0.121     6.70   1.676 
 SB-124   6765.40  1691.19        12.        -2.    -0.001   251.20   2.157s
 Co-56    7079.75  1769.71        20.        -6.    -0.003   112.99   2.215s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   2.2619E-01                                      9.50E+02             
                          1274.53 2.262E-01 &(  1.089E+00 1.34E+02 9.99E+01 G  
 
K-40     N   1.4366E+02                                      4.66E+11             
                          1460.83 1.437E+02  (P 8.788E+00 6.70E+00 1.07E+01 G  
 
Sc-46    F   5.3645E-01                                      8.38E+01             
                           889.28 2.024E-01 ?(  8.656E-01 1.21E+02 1.00E+02 G  
                          1120.55 8.705E-01 ?(  1.193E+00 4.44E+01 1.00E+02 G  
 
CR-51    F   1.9105E+00                                      2.77E+01             
                           320.08 1.911E+00 ?(  5.817E+00 8.95E+01 9.94E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   1.8013E-01                                      3.12E+02             
                           834.85 1.801E-01 ?(  8.732E-01 1.36E+02 1.00E+02 G  
 
Co-56    C   2.6422E-01                                      7.73E+01             
                           846.77-2.215E-01 ?(  1.052E+00 1.35E+02 9.99E+01 G  
                          1238.28 7.261E-01 ?(  1.940E+00 7.91E+01 6.61E+01 G  
                          1037.84 1.540E+00 ?(  6.638E+00 1.21E+02 1.41E+01 G  
                          1771.35-3.148E+00 +   1.236E+01 1.13E+02 1.55E+01  A 
 
CO-57    C  -2.7208E-02                                      2.72E+02             
                           122.06-2.721E-02 ?(  7.372E-01 7.80E+02 8.56E+01 G  
                           136.47-1.093E+00 +   5.794E+00 1.55E+02 1.07E+01 G  
 
ZN-65    F  -3.9777E-01                                      2.44E+02             
                          1115.55-3.978E-01 ?(  2.780E+00 1.96E+02 5.06E+01 G  
 
NB-94    I   7.2803E-02                                      7.41E+06             
                           702.63 7.280E-02 ?(  8.579E-01 3.20E+02 9.79E+01 G  
                           871.10-1.201E-03 %   9.575E-01 2.10E+04 9.99E+01 G  
 
NB-95    I   1.4516E-01                                      6.40E+01             
                           765.79 1.452E-01 ?(  8.804E-01 1.69E+02 9.98E+01 G  
 
RU-103   I   2.4644E-02                                      3.93E+01             
                           497.05 2.464E-02 ?(  7.473E-01 8.14E+02 9.09E+01 G  
                           610.30 5.451E+01 ?   1.271E+01 1.24E+01 5.75E+00 GA 
 
RH-106   I   5.0887E-01                                      3.74E+02             
                           621.92 5.089E-01 &(  7.825E+00 4.16E+02 9.93E+00 G  
                          1050.36-4.583E+00 +   7.416E+01 4.37E+02 1.56E+00 G  
                           511.86 6.263E+00 ?   4.719E+00 2.62E+01 2.00E+01 GA 
 
AG-108M  C  -7.4712E-02                                      1.53E+05             
                           433.94-7.471E-02 ?(  8.162E-01 3.04E+02 9.05E+01 G  
                           722.94-3.175E-01 +   1.113E+00 1.02E+02 9.08E+01 G  
                           614.28-1.728E-01 +   9.516E-01 1.56E+02 8.98E+01 G  
 
AG-110M  F  -3.0199E-02                                      2.50E+02             
                           884.68-2.469E-01 ?(  1.243E+00 1.41E+02 7.27E+01 G  
                           657.76 0.000E+00 +   1.268E+00 1.00E+03 9.46E+01 G  
                           937.49-2.656E-02 %   3.076E+00 3.07E+03 3.44E+01 G  
                          1384.30-3.326E-02 %   5.048E+00 3.93E+03 2.43E+01 G  
                           763.94 6.768E-01 ?(  3.982E+00 1.64E+02 2.23E+01 G  
 
SN-113   F  -1.5643E-02                                      1.15E+02             
                           391.69-1.564E-02 %(  9.562E-01 1.65E+03 6.40E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F  -1.3574E-03                                      6.02E+01             
                           602.73-1.357E-03 %(  1.015E+00 2.05E+04 9.83E+01 G  
                          1690.98-3.290E-01 +   3.060E+00 2.51E+02 4.78E+01 G  
                           722.79-2.152E-01 +   6.561E+00 7.91E+02 1.08E+01 G  
 
SB-125   I   8.0854E-01                                      1.01E+03             
                           427.88 4.848E-02 %(  2.466E+00 1.39E+03 2.96E+01 G  
                           600.50 0.000E+00 -   4.665E+00 1.00E+03 1.79E+01 G  
                           635.89 2.337E+00 &(  6.289E+00 7.95E+01 1.13E+01 G  
                           463.37 1.306E+00 &(  5.393E+00 1.17E+02 1.05E+01 G  
 
I-131    I   2.4619E-01                                      8.02E+00             
                           364.48 8.673E-02 ?(  6.789E-01 2.17E+02 8.17E+01 G  
                           284.30 2.368E+00 ?(  9.038E+00 1.11E+02 6.14E+00 G  
                           636.97 0.000E+00 -   1.253E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F  -5.1812E-02                                      2.42E+02             
                            97.50-3.699E-01 ?(  2.252E+00 1.78E+02 3.00E+01 G  
                           103.20 3.859E-01 &(  2.585E+00 1.95E+02 2.18E+01 G  
 
Ga-68    C  -1.1611E-01                                      4.71E-02             
                          1077.40-1.161E-01 %(  3.924E+01 8.87E+03 3.30E+00 G  
 
Tc-99m   I   1.7107E-01                                      2.51E-01             
                           140.51 1.711E-01 ?(  5.673E-01 9.79E+01 8.93E+01 G  
 
BA-133   F  -7.1525E-02                                      3.85E+03             
                           356.00-7.152E-02 ?(  1.189E+00 4.65E+02 6.20E+01 G  
                           302.85-2.661E-01 &   3.746E+00 3.96E+02 1.83E+01 G  
                           383.84 3.380E-01     7.382E+00 5.99E+02 8.94E+00 GA 
                            80.99-1.030E-03 %   2.107E+00 5.87E+04 3.41E+01 GA 
 
CS-134   I   2.9310E-01                                      7.54E+02             
                           604.71 5.520E-04 %(  9.377E-01 4.61E+04 9.76E+01 G  
                           795.87 2.810E-01 &(  7.999E-01 8.32E+01 8.55E+01 G  
                           569.32 0.000E+00 -   5.598E+00 1.00E+03 1.54E+01 G  
                           801.95 3.544E+00 &(  8.856E+00 7.44E+01 8.69E+00 G  
                           563.24 4.536E-01 ?(  7.839E+00 4.60E+02 8.35E+00 G  
 
CS-137   I   1.8024E-01                                      1.10E+04             
                           661.66 1.802E-01 ?(  1.119E+00 1.75E+02 8.52E+01 G  
 
CE-139   F  -1.2064E-01                                      1.38E+02             
                           165.85-1.206E-01 &(  6.530E-01 1.57E+02 7.99E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   2.2394E-01                                      1.28E+01             
                           537.26-3.856E-01 ?(  3.285E+00 2.37E+02 2.44E+01 G  
                           162.66-1.087E-01 %   9.532E+00 2.49E+03 6.22E+00 G  
                           304.85 3.689E+00 ?(  1.389E+01 1.09E+02 4.29E+00 G  
 
La-140   I   1.5754E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.797E+00 1.00E+03 9.54E+01 G  
                           487.02 1.460E-02 %   1.321E+00 2.37E+03 4.55E+01 G  
                           328.76 8.979E-01 &(  3.413E+00 1.11E+02 2.03E+01 G  
                           815.77-8.032E-01 +   3.881E+00 1.36E+02 2.33E+01 G  
 
CE-141   I   1.6836E-01                                      3.25E+01             
                           145.44 1.684E-01  (  1.023E+00 1.75E+02 4.82E+01 G  
 
CE-144   I  -1.0129E-01                                      2.85E+02             
                           133.54-1.013E-01 &(  5.126E+00 1.44E+03 1.11E+01 G  
 
PM-144   C   3.6672E-02                                      3.63E+02             
                           696.54-1.018E-01 ?(  1.014E+00 2.77E+02 9.90E+01 G  
                           618.06 0.000E+00 +   7.128E-01 1.00E+03 9.91E+01 G  
                           476.81 3.630E-01 &(  1.467E+00 1.15E+02 4.20E+01 G  
 
EU-152   F   8.8096E-01                                      4.94E+03             
                           344.29-2.353E-01 ?(  2.544E+00 3.03E+02 2.65E+01 G  
                          1112.07 2.680E+00 ?(  8.065E+00 8.79E+01 1.36E+01 G  
                           121.78 4.839E-01 ?(  1.910E+00 1.16E+02 2.86E+01 G  
                           778.92 3.529E-01 ?(  7.681E+00 5.90E+02 1.29E+01 G  
                           964.11 2.471E+00 ?(  6.817E+00 8.13E+01 1.46E+01 G  
                           244.69 6.485E-02 &   1.018E+01 4.45E+03 7.58E+00 G  
                          1408.00 9.924E-04 %   5.182E+00 1.31E+05 2.10E+01 GA 
 
EU-154   I   4.8550E-01                                      3.14E+03             
                           873.23 4.646E-02 &(  6.414E+00 3.52E+03 1.23E+01 G  
                           123.10-2.917E-04 %   1.551E+00 1.52E+05 4.08E+01 G  
                          1274.54 6.386E-01 &(  3.096E+00 1.35E+02 3.52E+01 G  
                           723.36-1.649E+00 +   5.369E+00 9.54E+01 2.02E+01 G  
                          1004.77-9.100E-01 +   6.283E+00 1.92E+02 1.80E+01 G  
                           996.33-4.251E-01 +   9.898E+00 6.20E+02 1.06E+01 G  
 
EU-155   I   8.8104E-01                                      1.81E+03             
                           105.31 7.610E-02 &(  2.664E+00 1.00E+03 2.12E+01 G  
                            86.54 1.437E+00 &(  2.065E+00 4.47E+01 3.07E+01 G  
 
HF-181   F   6.2159E-02                                      4.24E+01             
                           482.00-1.670E-02 %(  7.835E-01 1.25E+03 8.05E+01 G  
                           133.02 2.088E-01 ?(  1.355E+00 1.89E+02 4.33E+01 G  
                           345.83 0.000E+00 -   5.258E+00 1.00E+03 1.51E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30-2.000E+00 +   1.057E+01 1.55E+02 5.85E+00 G  
 
Ta-182   F   1.4523E+00                                      1.14E+02             
                          1121.30 1.840E+00  (  4.180E+00 6.85E+01 3.49E+01 G  
                          1221.41 9.514E-01 &(  4.701E+00 1.39E+02 2.70E+01 G  
                          1189.05 1.958E-01 -   7.041E+00 9.46E+02 1.62E+01 G  
 
Hg-203   F  -7.2920E-04                                      4.66E+01             
                           279.20-7.292E-04 %(  8.577E-01 3.28E+04 8.15E+01 G  
 
TL-208   N   2.5840E+00                                      6.98E+02             
                           583.02 2.584E+00  (P 8.032E-01 1.43E+01 8.45E+01 G  
                           277.28 1.411E+00 - P 1.126E+01 1.69E+02 6.31E+00 G  
                           860.56-7.862E-02 & P 6.290E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   4.9430E-02                                      2.02E+03             
                           747.16-3.452E-01 ?(  2.937E+00 2.36E+02 3.40E+01 G  
                           735.72-2.719E-01 &   4.085E+00 4.08E+02 2.25E+01 G  
                           453.88 2.558E-01 @(  1.168E+00 1.31E+02 6.50E+01 G  
 
y-88     F   3.1532E-02                                      1.07E+02             
                           898.04 3.153E-02 &(  1.205E+00 1.03E+03 9.37E+01 G  
                          1836.06 0.000E+00 -   6.260E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.4489E+03                                      5.33E+03             
                           263.70-2.449E+03 ?(  1.015E+04 1.20E+02 6.00E-03   K
 
Cd-109   F   4.1699E-01                                      4.53E+02             
                            88.04 4.170E-01 %(  1.896E+01 1.31E+03 3.79E+00 G  
 
PB-210   N   9.8109E-01                                      8.14E+03             
                            46.54 9.811E-01 @(P 3.002E+01 3.74E+01 4.25E+00 G  
 
PB-212   N   5.5882E+00                                      6.98E+02             
                           238.63 5.588E+00  (P 1.570E+00 1.06E+01 4.33E+01 G  
                           300.03 3.313E+00 -   1.954E+01 1.69E+02 3.28E+00 GA 
 
PB-214   N   7.3845E+00                                      5.84E+05             
                           351.93 7.018E+00  (P 1.823E+00 1.27E+01 3.76E+01 G  
                           295.09 8.099E+00  (P 2.764E+00 1.53E+01 1.93E+01 G  
                           242.00 7.165E+00     7.809E+00 3.55E+01 7.43E+00 GA 
 
BI-207   C   8.1645E-02                                      1.18E+04             
                           569.70 8.165E-02 ?(  7.881E-01 2.66E+02 9.77E+01 G  
                          1063.66-2.164E-01 +   1.751E+00 2.25E+02 7.45E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   3.9549E+00                                      6.98E+02             
                           727.17 3.955E+00 ?(  8.906E+00 6.80E+01 7.55E+00 G  
                           785.42-1.010E+00 %   7.151E+01 1.88E+03 1.28E+00 GA 
 
BI-214   N   7.9050E+00                                      5.84E+05             
                           609.31 7.905E+00  (P 1.397E+00 1.03E+01 4.61E+01 G  
                          1120.29 6.379E+00 - P 8.972E+00 3.33E+01 1.51E+01 G  
                          1764.49-1.664E+00 % P 5.814E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   2.3307E-01                                      1.10E+09             
                           265.83 7.279E-02 ?(  1.281E+00 4.94E+02 5.00E+01 G  
                           304.90 5.193E-01 &(  2.178E+00 1.21E+02 2.80E+01 G  
 
RA-224   N   2.9108E+00                                      6.98E+02             
                           240.99 2.911E+00  (  1.834E+01 1.83E+02 4.10E+00 G  
 
AC-228   N   6.3670E+00                                      2.10E+03             
                           911.07 6.524E+00 *(  2.094E+00 2.03E+01 2.90E+01 G  
                           968.97 2.713E+00 -   6.883E+00 7.56E+01 1.75E+01 G  
                           338.32 5.987E+00 *(  4.509E+00 3.17E+01 1.20E+01 G  
                            93.35 1.281E+01 &   1.080E+01 2.77E+01 5.56E+00 XA 
 
TH-227   N   1.1166E+00                                      7.95E+03             
                           235.97 1.117E+00 ?(  2.791E+00 7.44E+01 1.23E+01 G  
                            50.14 1.407E-01 %   1.036E+01 2.07E+03 8.00E+00 G  
                           256.24-7.291E-01 -   9.538E+00 3.71E+02 7.00E+00 G  
 
TH-229   N   3.9369E+00                                      2.68E+06             
                           193.51 3.937E+00 ?(  1.315E+01 9.86E+01 4.40E+00 G  
                           210.85-7.193E+00 &   2.285E+01 9.42E+01 2.99E+00 G  
 
TH-234   N   5.0129E+00                                      1.63E+12             
                            63.29 7.626E+00 @(P 2.705E+01 3.99E+01 3.81E+00 G  
                            92.59 3.230E+00 *(P 1.387E+01 3.20E+01 5.58E+00 G  
 
PA-231   N  -9.1196E-02                                      1.20E+07             
                           302.65-3.949E+00 &(  2.390E+01 1.73E+02 2.88E+00 G  
                           300.07 4.425E+00 ?(  2.605E+01 1.68E+02 2.46E+00 G  
 
PA-233   C   2.1987E-01                                      7.82E+08             
                           312.01 0.000E+00 &(  2.134E+00 1.00E+03 3.60E+01 G  
                           300.18 1.497E+00 ?(  1.050E+01 2.00E+02 6.20E+00 G  
 
PA-234   N   2.0002E-01                                      1.63E+12             
                           131.29-5.668E-01 ?(  3.240E+00 1.67E+02 1.80E+01 G  
                           946.02 9.235E-01 ?(  8.011E+00 2.38E+02 1.34E+01 G  
                           569.47 0.000E+00 -   9.033E+00 1.00E+03 8.20E+00 G  

Page 375 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:31:03 PMPage 13
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140269.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24 6.279E-01 ?(  8.988E+00 3.80E+02 9.60E+00 G  
                           880.53 0.000E+00 -   9.741E+00 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -2.4148E+01                                      1.63E+12             
                          1001.00-2.415E+01 %(P 1.428E+02 7.59E+03 8.37E-01 G  
                           766.41-3.411E+01 + P 3.867E+02 6.44E+02 2.94E-01 G  
 
U-235    N   1.5561E+00                                      2.57E+11             
                           143.79 9.561E-01  (  5.087E+00 1.55E+02 1.10E+01 G  
                           205.33 2.822E+00  (  1.236E+01 1.28E+02 5.01E+00 G  
                           163.38 1.602E+00 ?(  1.128E+01 2.03E+02 5.08E+00 G  
 
AM-241   T   3.0503E-02                                      1.58E+05             
                            59.54 3.050E-02 %(  1.509E+00 1.37E+03 3.59E+01 G  
 
Ir-192   F   6.5037E-01                                      7.40E+01             
                           316.49-8.778E-02 ?(  7.587E-01 2.44E+02 8.70E+01 G  
                           468.06 1.853E-01 *(  1.375E+00 2.07E+02 5.18E+01 G  
                           308.44 1.417E-01 ?(  2.108E+00 4.17E+02 3.18E+01 G  
                           295.95 4.114E+00 ?(  1.863E+00 1.80E+01 3.02E+01 G  
 
Cs-136   F   5.3390E-02                                      1.30E+01             
                           818.50 0.000E+00 ?(  9.419E-01 1.00E+03 1.00E+02 G  
                          1048.07 1.201E-01 ?(  1.292E+00 2.90E+02 8.00E+01 G  
                           340.57-3.218E-01 +   1.813E+00 1.63E+02 4.69E+01 G  
 
Np-239   T  -7.6315E-01                                      2.36E+00             
                           103.70-2.678E-01 +   2.612E+00 2.83E+02 2.40E+01 X  
                           106.13-7.631E-01 ?(  2.697E+00 1.05E+02 2.27E+01 G  
                            99.50 1.430E+00     3.640E+00 7.64E+01 1.50E+01 X  
 
Nd-147      -7.9909E-01                                      1.11E+01             
                           531.00-7.991E-01 ?(  6.842E+00 2.41E+02 1.30E+01 G  
                            91.10-1.288E+00 +   3.069E+00 7.19E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-234      63.20       144.        17.     0.009    39.92   7.626E+00  P
 EU-155      87.27        86.        32.     0.018    44.69   1.437E+00   
 Nd-147      91.21       175.       -27.    -0.015    71.88  -1.288E+00   
 TH-234      92.75       140.        13.     0.007    32.00   3.230E+00  P
 Gd-153      97.35       108.        -8.    -0.005   178.39  -3.699E-01   
 Np-239      98.89        70.        16.     0.009    76.37   1.430E+00   
 Gd-153     102.84        76.         6.     0.004   194.56   3.859E-01   
 Np-239     103.87        95.        -5.    -0.003   283.00  -2.678E-01   
 Np-239     107.15        91.       -13.    -0.007   104.71  -7.631E-01   
 EU-152     121.10        71.        11.     0.006   116.16   4.839E-01   
 CO-57      122.20        97.        -2.    -0.001   779.91  -2.721E-02   
 PA-234     130.39        79.        -8.    -0.004   166.79  -5.668E-01   
 HF-181     132.69        80.         7.     0.004   188.89   2.088E-01   
 HF-181     136.58        88.        -9.    -0.005   154.72  -2.000E+00   
 CO-57      136.58        88.        -9.    -0.005   155.25  -1.093E+00   
 Tc-99m     139.31        52.        11.     0.006    97.91   1.711E-01   
 CE-139     164.40        51.        -7.    -0.004   156.77  -1.206E-01   
 TH-229     193.10        51.        11.     0.006    98.57   3.937E+00   
 TH-229     210.05        64.       -13.    -0.007    94.19  -7.193E+00   
 TH-227     233.39        12.         7.     0.004    74.44   1.117E+00   
 TH-227     256.16        46.        -3.    -0.001   370.74  -7.291E-01   
 Cd-113m    262.70        36.        -7.    -0.004   120.46  -2.449E+03   
 BI-210M    265.62        39.         2.     0.001   494.46   7.279E-02   
 I-131      285.71        26.         7.     0.004   110.69   2.368E+00   
 Ir-192     295.17        25.        58.     0.032    18.04   4.114E+00   
 PA-231     300.57        33.         5.     0.003   168.25   4.425E+00   
 PA-233     300.47        34.         4.     0.002   199.59   1.497E+00   
 PA-231     303.69        38.        -5.    -0.003   173.45  -3.949E+00   
 BA-133     303.14        38.        -2.    -0.001   395.93  -2.661E-01   
 Ba-140     305.44        27.         7.     0.004   109.37   3.689E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M    305.50        29.         7.     0.004   121.22   5.193E-01   
 Ir-192     308.85        35.         2.     0.001   416.96   1.417E-01   
 Ir-192     316.74        32.        -3.    -0.002   244.10  -8.778E-02   
 CR-51      319.92        24.         8.     0.005    89.51   1.911E+00   
 La-140     328.20        34.         8.     0.004   110.80   8.979E-01   
 Cs-136     340.19        50.        -6.    -0.004   162.93  -3.218E-01   
 EU-152     345.04        30.        -3.    -0.001   302.91  -2.353E-01   
 BA-133     355.17        34.        -2.    -0.001   465.10  -7.152E-02   
 I-131      363.50        17.         3.     0.002   216.85   8.673E-02   
 BA-133     384.40        24.         1.     0.001   599.49   3.380E-01   
 AG-108M    433.83        25.        -2.    -0.001   304.07  -7.471E-02   
 pm-146     453.78        25.         6.     0.003   130.93   2.558E-01   
 SB-125     462.98        12.         5.     0.003   117.12   1.306E+00   
 Ir-192     468.20        20.         3.     0.002   207.17   1.853E-01   
 PM-144     477.30        14.         5.     0.003   115.29   3.630E-01   
 RU-103     498.41        17.         1.     0.000   814.29   2.464E-02   
 RH-106     511.12        33.        39.     0.022    26.19   6.263E+00   
 Nd-147     531.34        28.        -3.    -0.002   240.55  -7.991E-01   
 Ba-140     536.26        21.        -3.    -0.002   237.20  -3.856E-01   
 CS-134     565.44        12.         1.     0.001   460.13   4.536E-01   
 BI-207     571.91        18.         2.     0.001   265.66   8.165E-02   
 RU-103     609.38        14.        86.     0.048    12.38   5.451E+01   
 AG-108M    614.20        20.        -4.    -0.002   155.54  -1.728E-01   
 RH-106     622.87        16.         1.     0.001   415.66   5.089E-01   
 SB-125     635.71        12.         7.     0.004    79.49   2.337E+00   
 CS-137     661.06        22.         4.     0.002   175.17   1.802E-01   
 PM-144     695.36        23.        -3.    -0.001   276.84  -1.018E-01   
 NB-94      702.27        15.         2.     0.001   320.12   7.280E-02   
 SB-124     719.49        10.        -1.     0.000   791.32  -2.152E-01   
 AG-108M    725.37        22.        -7.    -0.004   101.96  -3.175E-01   
 EU-154     725.39        26.        -8.    -0.005    95.36  -1.649E+00   
 ZR-95      725.35        24.        -6.    -0.003   127.81  -5.356E-01   
 pm-146     735.50        17.        -1.    -0.001   408.44  -2.719E-01   
 pm-146     747.32        20.        -3.    -0.002   236.37  -3.452E-01   
 AG-110M    764.07        15.         4.     0.002   164.11   6.768E-01   
 NB-95      764.11        15.         3.     0.002   168.71   1.452E-01   
 PA-234M    766.63        26.        -2.    -0.001   643.88  -3.411E+01  P
 EU-152     778.32        19.         1.     0.001   590.43   3.529E-01   
 CS-134     795.46         8.         5.     0.003    83.17   2.810E-01   
 CS-134     801.02        10.         7.     0.004    74.39   3.544E+00   
 La-140     816.45        14.        -4.    -0.002   136.00  -8.032E-01   
 MN-54      834.86        12.         4.     0.002   135.91   1.801E-01   
 Co-56      845.34        18.        -5.    -0.003   134.85  -2.215E-01   
 PA-234     883.00        11.         1.     0.001   379.76   6.279E-01   
 AG-110M    887.69        12.        -4.    -0.002   140.65  -2.469E-01   
 Sc-46      889.93        11.         4.     0.002   120.57   2.024E-01   
 PA-234     945.97        16.         2.     0.001   238.49   9.235E-01   
 EU-152     963.96        13.         7.     0.004    81.32   2.471E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     996.46        14.        -1.     0.000   620.45  -4.251E-01   
 EU-154    1003.20        16.        -3.    -0.002   191.66  -9.100E-01   
 Co-56     1038.70        10.         4.     0.002   121.12   1.540E+00   
 Cs-136    1048.57        12.         2.     0.001   289.77   1.201E-01   
 RH-106    1052.02        16.        -1.    -0.001   437.18  -4.583E+00   
 BI-207    1063.24        20.        -3.    -0.002   225.17  -2.164E-01   
 EU-152    1111.89        13.         6.     0.004    87.89   2.680E+00   
 ZN-65     1113.73        22.        -4.    -0.002   196.14  -3.978E-01   
 Sc-46     1120.81        15.        15.     0.008    44.36   8.705E-01   
 Co-56     1238.32        15.         8.     0.004    79.10   7.261E-01   
 NA-22     1273.76        10.         4.     0.002   134.01   2.262E-01   
 EU-154    1273.77        10.         4.     0.002   134.85   6.386E-01   
 FE-59     1291.03        15.        -2.    -0.001   247.54  -3.395E-01   
 SB-124    1691.19        12.        -2.    -0.001   251.20  -3.290E-01   
 Co-56     1769.71        20.        -6.    -0.003   112.99  -3.148E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                8.29E+00
 NA-22  #A    2.2619E-01    2.2619E-01    1.340E+02%                1.09E+00
 K-40         1.4366E+02    1.4366E+02    6.856E+00%                8.79E+00
 Sc-46  #A    5.3645E-01    5.3645E-01    4.436E+01%                8.66E-01
 CR-51  #A    1.9105E+00    1.9105E+00    8.951E+01%                5.82E+00
 MN-54  #A    1.8013E-01    1.8013E-01    1.359E+02%                8.73E-01
 FE-59  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.80E+00
 Co-56  #A    2.6422E-01    2.6422E-01    6.592E+01%                1.05E+00
 CO-57  #A   -2.7208E-02   -2.7208E-02    7.799E+02%                7.37E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.53E-01
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                4.83E-01
 ZN-65  #A   -3.9777E-01   -3.9777E-01    1.961E+02%                2.78E+00
 NB-94  #A    7.2803E-02    7.2803E-02    3.201E+02%                8.58E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.91E+00
 NB-95  #A    1.4516E-01    1.4516E-01    1.687E+02%                8.80E-01
 RU-103 #A    2.4643E-02    2.4644E-02    8.143E+02%                7.47E-01
 RH-106 #A    5.0887E-01    5.0887E-01    4.157E+02%                7.83E+00
 AG-108M#A   -7.4712E-02   -7.4712E-02    3.041E+02%                8.16E-01
 AG-110M#A   -3.0199E-02   -3.0199E-02    1.081E+02%                1.24E+00
 SN-113 #A   -1.5643E-02   -1.5643E-02    1.647E+03%                9.56E-01
 SB-124 #A   -1.3574E-03   -1.3574E-03    2.048E+04%                1.01E+00
 SB-125 #A    8.0854E-01    8.0854E-01    7.949E+01%                2.47E+00
 I-131  #A    2.4618E-01    2.4619E-01    1.107E+02%                6.79E-01
 Gd-153 #A   -5.1812E-02   -5.1812E-02    1.320E+02%                2.25E+00
 Ga-68  #A   -1.1512E-01   -1.1611E-01    8.868E+03%                3.92E+01

Page 379 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:31:03 PMPage 17
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140269.An1            
                                                                                 
 Tc-99m #A    1.7079E-01    1.7107E-01    9.791E+01%                5.67E-01
 BA-133 #A   -7.1525E-02   -7.1525E-02    4.651E+02%                1.19E+00
 CS-134 #A    2.9310E-01    2.9310E-01    7.439E+01%                9.38E-01
 CS-137 #A    1.8024E-01    1.8024E-01    1.752E+02%                1.12E+00
 CE-139 #A   -1.2064E-01   -1.2064E-01    1.568E+02%                6.53E-01
 Ba-140 #A    2.2393E-01    2.2394E-01    1.094E+02%                3.29E+00
 La-140 #A    1.5753E-01    1.5754E-01    1.108E+02%                1.80E+00
 CE-141  A    1.6836E-01    1.6836E-01    1.753E+02%                1.02E+00
 CE-144 #A   -1.0129E-01   -1.0129E-01    1.443E+03%                5.13E+00
 PM-144 #A    3.6672E-02    3.6672E-02    1.153E+02%                1.01E+00
 EU-152 #A    8.8096E-01    8.8096E-01    8.132E+01%                2.54E+00
 EU-154 #A    4.8550E-01    4.8550E-01    1.349E+02%                6.41E+00
 EU-155 #A    8.8104E-01    8.8104E-01    4.469E+01%                2.66E+00
 HF-181 #A    6.2158E-02    6.2159E-02    1.889E+02%                7.84E-01
 Ta-182  A    1.4523E+00    1.4523E+00    6.846E+01%                4.18E+00
 Hg-203 #A   -7.2920E-04   -7.2920E-04    3.283E+04%                8.58E-01
 TL-208       2.5840E+00    2.5840E+00    1.555E+01%                8.03E-01
 pm-146 #A    4.9430E-02    4.9430E-02    1.309E+02%                2.94E+00
 y-88   #A    3.1532E-02    3.1532E-02    1.033E+03%                1.21E+00
 Cd-113m#A   -2.4489E+03   -2.4489E+03    1.205E+02%                1.02E+04
 Cd-109 #A    4.1699E-01    4.1699E-01    1.312E+03%                1.90E+01
 PB-210 #A    9.8109E-01    9.8109E-01    9.258E+02%                3.00E+01
 PB-212       5.5882E+00    5.5882E+00    1.152E+01%                1.57E+00
 PB-214       7.3845E+00    7.3845E+00    1.062E+01%                1.82E+00
 BI-207 #A    8.1645E-02    8.1645E-02    2.657E+02%                7.88E-01
 BI-212 #A    3.9549E+00    3.9549E+00    6.803E+01%                8.91E+00
 BI-214       7.9050E+00    7.9050E+00    1.104E+01%                1.40E+00
 BI-210M#A    2.3307E-01    2.3307E-01    1.212E+02%                1.28E+00
 RA-224  A    2.9108E+00    2.9108E+00    1.826E+02%                1.83E+01
 AC-228 #     6.3670E+00    6.3670E+00    1.884E+01%                2.09E+00
 TH-227 #A    1.1166E+00    1.1166E+00    7.444E+01%                2.79E+00
 TH-229 #A    3.9369E+00    3.9369E+00    9.857E+01%                1.32E+01
 TH-234 #A    5.0129E+00    5.0129E+00    7.805E+01%                2.70E+01
 PA-231 #A   -9.1196E-02   -9.1196E-02    1.208E+02%                2.39E+01
 PA-233 #A    2.1987E-01    2.1987E-01    1.996E+02%                2.13E+00
 PA-234 #A    2.0002E-01    2.0002E-01    1.595E+02%                3.24E+00
 PA-234M#A   -2.4148E+01   -2.4148E+01    1.531E+04%                1.43E+02
 U-235   A    1.5561E+00    1.5561E+00    9.533E+01%                5.09E+00
 AM-241 #A    3.0503E-02    3.0503E-02    1.366E+03%                1.51E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.50E+00
 Ir-192 #A    6.5037E-01    6.5037E-01    1.804E+01%                7.59E-01
 Cs-136 #A    5.3389E-02    5.3390E-02    2.898E+02%                9.42E-01
 Np-239 #A   -7.6302E-01   -7.6315E-01    1.047E+02%                2.70E+00
 Nd-147 #A   -7.9907E-01   -7.9909E-01    2.405E+02%                6.84E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.5 keV)     1.774E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.5 keV) 1.7744315E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140360 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5175-A-30-E 
             Detector: Ge 3 SN/131        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-30-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 13:01        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 13:02:10     Real Time: 1806   sec
        Analysis Time: 2/10/2014 13:33        Dead Time: 0.33   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.670E-02         6926.0     1.849E+00    1.849E+00    6.837E+00
NA-22     -7.812E-03         3928.0     3.069E-01    3.069E-01    1.173E+00
K-40       1.394E+02            7.1     9.933E+00    1.223E+01    1.150E+01
Sc-46      6.012E-01           32.8     1.970E-01    1.993E-01    8.698E-01
CR-51      1.359E-01         1478.0     2.009E+00    2.009E+00    7.191E+00
MN-54     -5.951E-02          442.1     2.631E-01    2.632E-01    9.696E-01
FE-59      1.364E-02          482.4     6.580E-02    6.581E-02    2.374E+00
Co-56      2.912E-01           76.3     2.223E-01    2.228E-01    8.029E-01
CO-57      3.943E-02          376.6     1.485E-01    1.485E-01    5.216E-01
CO-58      9.431E-03         2465.0     2.325E-01    2.325E-01    8.803E-01
CO-60      1.430E-01          112.2     1.604E-01    1.606E-01    1.791E+00
ZN-65     -4.487E-01          196.7     8.823E-01    8.826E-01    3.109E+00
NB-94      2.998E-01           86.8     2.603E-01    2.608E-01    8.862E-01
ZR-95      4.747E-01           74.1     3.519E-01    3.527E-01    1.182E+00
NB-95      2.053E-01          153.1     3.144E-01    3.145E-01    1.102E+00
RU-103     7.795E-02          276.4     2.154E-01    2.155E-01    7.793E-01
RH-106     2.274E+00          130.4     2.966E+00    2.968E+00    7.689E+00
AG-108M    1.342E-01          146.9     1.972E-01    1.973E-01    6.965E-01
AG-110M    9.008E-03          113.6     1.024E-02    1.025E-02    1.359E+00
SN-113    -2.274E-02         1531.0     3.480E-01    3.480E-01    1.250E+00
SB-124    -6.060E-02          384.7     2.332E-01    2.332E-01    8.482E-01
SB-125     3.769E-01          128.2     4.830E-01    4.834E-01    2.210E+00
I-131     -1.131E-01          204.0     2.306E-01    2.307E-01    8.154E-01
Gd-153     1.715E-01           70.0     1.200E-01    1.205E-01    1.805E+00
Ga-68      3.308E-01         3160.0     1.045E+01    1.045E+01    3.949E+01
Tc-99m    -6.408E-02          311.3     1.995E-01    1.995E-01    6.895E-01
BA-133    -4.256E-01           92.8     3.952E-01    3.958E-01    1.336E+00
CS-134     1.460E-01           85.5     1.248E-01    1.250E-01    1.054E+00
CS-137     1.388E-02         1575.0     2.187E-01    2.187E-01    8.335E-01
CE-139    -1.858E-01          106.6     1.980E-01    1.988E-01    6.723E-01
Ba-140     1.026E+00           73.4     7.533E-01    7.552E-01    2.659E+00
La-140    -3.809E-02          151.5     5.771E-02    5.774E-02    1.350E+00
CE-141    -5.367E-02          600.5     3.223E-01    3.223E-01    1.128E+00
CE-144    -5.948E-01          250.5     1.490E+00    1.490E+00    5.140E+00
PM-144     1.933E-01          117.3     2.267E-01    2.269E-01    7.954E-01
EU-152     6.315E-01           89.3     5.641E-01    5.651E-01    2.235E+00
EU-154     4.026E-01          140.1     5.640E-01    5.644E-01    7.908E+00
EU-155     1.528E+00           27.9     4.262E-01    4.343E-01    2.349E+00
HF-181     0.000E+00         1000.0     1.707E-01    1.707E-01    6.370E-01
Ta-182     3.308E+00           33.8     1.117E+00    1.129E+00    3.236E+00
Hg-203    -1.365E-01          177.6     2.424E-01    2.425E-01    8.419E-01
TL-208     2.434E+00           16.2     3.930E-01    4.128E-01    6.647E-01
pm-146     5.201E-01          125.0     6.500E-01    6.506E-01    2.489E+00
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y-88      -8.739E-02          320.9     2.805E-01    2.805E-01    1.033E+00
Cd-113m   -1.492E+03          205.4     3.065E+03    3.067E+03    1.071E+04
Cd-109     1.017E+01           53.3     5.423E+00    5.452E+00    1.771E+01
PB-210    -1.879E+00          593.7     1.115E+01    1.115E+01    2.701E+01
PB-212     6.416E+00           13.4     8.566E-01    9.518E-01    1.853E+00
PB-214     4.427E+00           17.3     7.646E-01    7.985E-01    2.175E+00
BI-207     2.057E-01          106.1     2.182E-01    2.185E-01    7.562E-01
BI-212     5.138E+00           64.6     3.318E+00    3.329E+00    1.092E+01
BI-214     5.482E+00           15.8     8.643E-01    9.100E-01    1.973E+00
BI-210M    1.064E-01          322.4     3.430E-01    3.431E-01    1.215E+00
RA-224    -1.841E+01           56.7     1.044E+01    1.051E+01    3.430E+01
AC-228     7.963E+00           13.1     1.041E+00    1.118E+00    1.193E+00
TH-227    -4.574E+00           59.6     2.726E+00    2.743E+00    8.967E+00
TH-229    -2.977E+00          125.2     3.727E+00    3.734E+00    1.276E+01
TH-234     1.031E+01           57.4     5.921E+00    5.945E+00    1.825E+01
PA-231    -6.334E-01           78.4     4.966E-01    4.978E-01    2.531E+01
PA-233     4.223E-01          118.1     4.989E-01    4.994E-01    1.604E+00
PA-234     1.293E+00           72.9     9.432E-01    9.455E-01    3.521E+00
PA-234M    2.212E+01          126.7     2.803E+01    2.806E+01    1.433E+02
U-235      1.535E+00           86.3     1.325E+00    1.327E+00    4.619E+00
AM-241     1.271E+00           47.6     6.057E-01    6.092E-01    1.952E+00
Np-237     3.106E+00           43.3     1.345E+00    1.356E+00    4.309E+00
Ir-192     7.830E-01           30.0     2.351E-01    2.396E-01    7.906E-01
Cs-136     1.319E-01          126.7     1.670E-01    1.672E-01    8.020E-01
Np-239     0.000E+00         1000.0     4.310E-01    4.310E-01    3.063E+00
Nd-147     0.000E+00         1000.0     3.420E-01    3.420E-01    1.782E+00
-----------------------------------------------------------------------------
Total      2.361E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5175-A-30-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140360.An1

 Acquisition information
        Start time:                 2/10/2014 1:02:10 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.33 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:01:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0720

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.23    46.39        85.        -3.    -0.002   102.96   0.818s
 AM-241    241.85    60.53        64.        26.     0.015    47.64   0.832s
 TH-234    252.02    63.08        74.        24.     0.013    33.56   0.793 
 BA-133    323.61    80.96        98.        -4.    -0.002   330.86   0.854s
 Np-237    345.75    86.49        80.        32.     0.018    43.31   0.860D
 EU-155    348.76    87.24       122.        63.     0.035    27.90   0.860s
 Cd-109    351.96    88.04       117.        31.     0.017    53.34   0.861D
 TH-234    370.17    92.59        85.        15.     0.008    48.28   0.866D
 AC-228    373.21    93.35        60.        32.     0.018    39.05   0.867D
 Gd-153    389.39    97.39        80.        -9.    -0.005   137.90   0.871s
 Np-239    398.78    99.74        85.        -3.    -0.002   422.89   0.873s
 Gd-153    415.72   103.97        61.        17.     0.009    69.97   0.877 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    415.64   103.95        70.        16.     0.009    78.19   0.878s
 EU-152    485.60   121.43        88.        -6.    -0.003   223.04   0.896s
 CO-57     496.53   124.16        53.         3.     0.002   376.63   0.897s
 EU-154    493.95   123.51       104.       -11.    -0.006   137.36   0.898s
 PA-234    525.83   131.48       107.        -7.    -0.004   218.13   0.906s
 HF-181    532.23   133.07        89.        -4.    -0.002   310.98   0.908s
 CE-144    532.74   133.20        84.        -5.    -0.003   250.49   0.909s
 HF-181    539.75   134.95        68.        -3.    -0.001   461.78   0.911s
 CO-57     544.42   136.12        88.        -2.    -0.001   676.30   0.912s
 Tc-99m    561.94   140.50        89.        -4.    -0.002   311.28   0.916s
 U-235     572.42   143.11        61.        10.     0.006   110.52   0.919s
 CE-141    581.01   145.26        70.        -2.    -0.001   600.49   0.921 
 Ba-140    653.86   163.46        45.        10.     0.005   102.71   0.939s
 U-235     653.96   163.49        51.         8.     0.004   132.65   0.939s
 CE-139    665.51   166.37        58.       -11.    -0.006   106.58   0.942s
 TH-229    774.87   193.69        52.        -8.    -0.005   125.20   0.970s
 TH-229    840.53   210.10        84.        -6.    -0.003   214.96   0.988s
 TH-227    946.19   236.50       162.       -32.    -0.018    59.61   1.013s
 PB-212    954.67   238.62        82.       155.     0.086    12.27   1.511s
 RA-224    961.58   240.34       262.       -42.    -0.023    56.72   1.018s
 EU-152    974.33   243.53        66.       -13.    -0.007    96.49   1.022s
 TH-227   1028.88   257.16        37.         2.     0.001   486.00   1.034s
 Cd-113m  1056.53   264.07        44.        -5.    -0.003   205.38   1.041s
 BI-210M  1064.47   266.05        38.         3.     0.002   322.41   1.044s
 TL-208   1108.65   277.09        36.        14.     0.008    67.73   1.055 
 Hg-203   1116.99   279.17        46.        -6.    -0.003   177.61   1.057s
 I-131    1137.83   284.38        29.        -4.    -0.002   216.68   1.062s
 PB-214   1181.70   295.34        60.        29.     0.016    30.75   1.073s
 Ir-192   1181.72   295.35        48.        39.     0.021    30.03   1.074s
 PB-212   1199.70   299.84        21.        33.     0.018    32.78   0.472s
 PA-231   1200.02   299.92        37.         8.     0.004   114.40   1.078s
 PA-233   1200.74   300.10        37.         8.     0.004   118.14   1.078s
 PA-231   1206.84   301.62        47.        -9.    -0.005   107.25   1.081s
 PA-233   1247.09   311.68        27.         1.     0.000   908.89   1.090s
 Ir-192   1267.80   316.86        39.         5.     0.003   170.99   1.094s
 AC-228   1354.60   338.54        15.        53.     0.029    21.38   0.401s
 Cs-136   1362.56   340.53        57.        -7.    -0.004   154.40   1.118s
 HF-181   1394.16   348.43        31.        -7.    -0.004   118.02   1.124s
 PB-214   1408.43   351.99        48.        71.     0.039    14.11   1.130s
 BA-133   1420.43   354.99        48.       -11.    -0.006    92.84   1.134s
 I-131    1458.45   364.49        29.        -4.    -0.002   203.97   1.142s
 AG-108M  1735.54   433.74        19.         4.     0.002   146.90   1.211s
 SB-125   1853.98   463.34        22.         5.     0.003   128.16   1.240s
 Ir-192   1873.05   468.10        21.        -1.     0.000   795.53   1.244s
 RU-103   1991.56   497.72        20.         2.     0.001   276.38   1.273s
 RH-106   2044.48   510.95        38.        63.     0.035    18.75   1.287s
 Ba-140   2150.53   537.45        15.         6.     0.003   104.87   1.311s
 CS-134   2254.50   563.44        19.        -2.    -0.001   287.89   1.336s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2275.59   568.71        19.         2.     0.001   252.36   1.342s
 PA-234   2283.11   570.59        16.         6.     0.004    96.53   1.342s
 BI-207   2282.98   570.56        18.         6.     0.003   106.08   1.343s
 TL-208   2332.82   583.01         9.        61.     0.034    16.15   0.942s
 SB-125   2404.00   600.81        16.        -1.     0.000   700.91   1.372s
 SB-124   2412.27   602.87        21.        -2.    -0.001   384.73   1.374s
 CS-134   2421.59   605.20        34.        -4.    -0.002   210.52   1.376s
 BI-214   2438.55   609.44        25.        73.     0.040    13.02   0.855s
 RU-103   2437.88   609.27        24.        60.     0.033    17.37   1.382s
 AG-108M  2449.77   612.24        34.        -9.    -0.005    96.25   1.385s
 PM-144   2481.38   620.15        16.        -1.    -0.001   474.92   1.389s
 AG-110M  2635.50   658.67        20.        -2.    -0.001   385.79   1.427s
 PM-144   2786.24   696.35        15.         5.     0.003   117.27   1.463s
 NB-94    2812.61   702.94        18.         8.     0.004    86.84   1.469s
 SB-124   2893.12   723.07        27.        -5.    -0.003   147.96   1.488s
 AG-108M  2893.19   723.09        26.        -5.    -0.003   153.11   1.488s
 EU-154   2893.51   723.17        26.        -5.    -0.003   148.70   1.488s
 BI-212   2906.23   726.35        15.        10.     0.005    64.58   1.492s
 pm-146   2943.28   735.61        21.         3.     0.002   199.92   1.500s
 pm-146   2988.35   746.87        15.         4.     0.002   150.05   1.510s
 ZR-95    3021.16   755.08         8.         6.     0.004    74.12   1.519s
 AG-110M  3045.28   761.11        15.        -2.    -0.001   294.83   1.526s
 NB-95    3070.33   767.37        27.         5.     0.003   153.10   1.528s
 PA-234M  3070.64   767.45        27.         6.     0.003   126.71   1.528s
 BI-212   3140.29   784.86        18.         3.     0.002   181.55   1.546s
 CS-134   3181.40   795.13        20.         8.     0.005    85.50   1.556s
 La-140   3264.00   815.79        10.         2.     0.001   194.87   1.574s
 MN-54    3335.93   833.77        17.        -1.    -0.001   442.15   1.591s
 Co-56    3385.97   846.28        11.         7.     0.004    76.32   1.602s
 TL-208   3445.53   861.17        17.         7.     0.004    93.29   1.615s
 NB-94    3473.21   868.09         9.        -1.    -0.001   308.24   1.625s
 PA-234   3520.79   879.99        24.        -3.    -0.002   215.27   1.633s
 PA-234   3530.96   882.53        18.         4.     0.002   150.09   1.636s
 AG-110M  3551.52   887.67        16.        -4.    -0.002   166.90   1.637s
 Sc-46    3559.09   889.57        12.         1.     0.000   924.56   1.641s
 y-88     3591.71   897.72        15.        -2.    -0.001   320.94   1.649s
 AC-228   3643.66   910.71         0.        44.     0.024    15.08   1.150s
 AG-110M  3744.71   935.98        24.        -5.    -0.003   161.74   1.685s
 PA-234   3770.74   942.48         9.         6.     0.004    75.52   1.692s
 AC-228   3875.92   968.78        27.        12.     0.007    66.43   1.713 
 EU-154   4026.78  1006.51        15.         2.     0.001   314.32   1.745s
 Co-56    4151.00  1037.57        11.        -1.     0.000   814.00   1.774s
 Cs-136   4197.52  1049.20        16.         5.     0.003   126.67   1.783s
 RH-106   4199.82  1049.78        18.         5.     0.003   130.41   1.785s
 FE-59    4401.63  1100.25        22.        -1.     0.000   823.16   1.828s
 EU-152   4432.77  1108.03         6.         5.     0.003    89.34   1.839s
 ZN-65    4462.64  1115.51        31.        -4.    -0.002   196.65   1.843s
 BI-214   4481.81  1120.30         6.        25.     0.014    17.96   0.500s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    4482.21  1120.40        14.        21.     0.012    32.76   1.847s
 Ta-182   4482.22  1120.40        15.        21.     0.012    33.77   1.847s
 CO-60    4694.41  1173.47        13.         5.     0.003   112.18   1.892s
 Ta-182   4743.82  1185.83        15.         3.     0.001   217.36   1.906s
 Ta-182   4888.80  1222.09        30.        -6.    -0.004   126.37   1.934s
 Co-56    4951.92  1237.88        22.         3.     0.002   235.82   1.948s
 EU-154   5103.93  1275.90         9.         3.     0.002   140.07   1.979s
 FE-59    5173.08  1293.20        11.         1.     0.001   503.31   1.993s
 AG-110M  5543.39  1385.83         7.         3.     0.001   154.26   2.071s
 K-40     5842.99  1460.79        11.       220.     0.122     6.90   0.928s
 La-140   6385.89  1596.62        10.        -2.    -0.001   232.06   2.242s
 SB-124   6761.71  1690.66         8.        -2.    -0.001   196.51   2.317s
 BI-214   7055.87  1764.28        13.         5.     0.003    46.72   2.373s
 Co-56    7081.87  1770.78        13.        -3.    -0.002   195.25   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.6699E-02                                      5.31E+01             
                           477.60-2.670E-02 %(  6.837E+00 6.93E+03 1.05E+01 G  
 
NA-22    C  -7.8116E-03                                      9.50E+02             
                          1274.53-7.812E-03 %(  1.173E+00 3.93E+03 9.99E+01 G  
 
K-40     N   1.3943E+02                                      4.66E+11             
                          1460.83 1.394E+02  (P 1.150E+01 6.90E+00 1.07E+01 G  
 
Sc-46    F   6.0121E-01                                      8.38E+01             
                           889.28 2.472E-02 ?(  8.698E-01 9.25E+02 1.00E+02 G  
                          1120.55 1.178E+00  (  1.105E+00 3.28E+01 1.00E+02 G  
 
CR-51    F   1.3586E-01                                      2.77E+01             
                           320.08 1.359E-01 %(  7.191E+00 1.48E+03 9.94E+00 G  
 
MN-54    C  -5.9513E-02                                      3.12E+02             
                           834.85-5.951E-02 ?(  9.696E-01 4.42E+02 1.00E+02 G  
 
FE-59    F   1.3641E-02                                      4.45E+01             
                          1099.25-7.863E-02 &(  2.374E+00 8.23E+02 5.65E+01 G  
                          1291.60 1.343E-01 ?(  2.566E+00 5.03E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   2.9124E-01                                      7.73E+01             
                           846.77 3.122E-01 ?(  8.029E-01 7.63E+01 9.99E+01 G  
                          1238.28 2.596E-01 ?(  2.197E+00 2.36E+02 6.61E+01 G  
                          1037.84-2.181E-01 -   6.769E+00 8.14E+02 1.41E+01 G  
                          1771.35-1.404E+00 +   9.973E+00 1.95E+02 1.55E+01  A 
 
CO-57    C   3.9430E-02                                      2.72E+02             
                           122.06 3.943E-02 ?(  5.216E-01 3.77E+02 8.56E+01 G  
                           136.47-2.332E-01 &   5.488E+00 6.76E+02 1.07E+01 G  
 
CO-58    C   9.4314E-03                                      7.09E+01             
                           810.78 9.431E-03 %(  8.803E-01 2.47E+03 9.95E+01 G  
 
CO-60    F   1.4300E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  1.791E+00 1.00E+03 1.00E+02 G  
                          1173.24 2.861E-01 ?(  1.125E+00 1.12E+02 9.99E+01 G  
 
ZN-65    F  -4.4865E-01                                      2.44E+02             
                          1115.55-4.487E-01 ?(  3.109E+00 1.97E+02 5.06E+01 G  
 
NB-94    I   2.9976E-01                                      7.41E+06             
                           702.63 2.998E-01 ?(  8.862E-01 8.68E+01 9.79E+01 G  
                           871.10-6.417E-02 -   7.502E-01 3.08E+02 9.99E+01 G  
 
ZR-95    I   4.7473E-01                                      6.40E+01             
                           756.73 4.747E-01 ?(  1.182E+00 7.41E+01 5.45E+01 G  
                           724.20-4.362E-02 %   2.182E+00 1.36E+03 4.42E+01 G  
 
NB-95    I   2.0533E-01                                      6.40E+01             
                           765.79 2.053E-01 &(  1.102E+00 1.53E+02 9.98E+01 G  
 
RU-103   I   7.7947E-02                                      3.93E+01             
                           497.05 7.795E-02 ?(  7.793E-01 2.76E+02 9.09E+01 G  
                           610.30 3.614E+01 &   1.543E+01 1.74E+01 5.75E+00 GA 
 
RH-106   I   2.2740E+00                                      3.74E+02             
                           621.92 7.065E-02 %(  7.689E+00 2.90E+03 9.93E+00 G  
                          1050.36 1.630E+01 ?(  7.476E+01 1.30E+02 1.56E+00 G  
                           511.86 9.606E+00 ?   4.802E+00 1.87E+01 2.00E+01 GA 
 
AG-108M  C   1.3423E-01                                      1.53E+05             
                           433.94 1.342E-01  (  6.965E-01 1.47E+02 9.05E+01 G  
                           722.94-2.125E-01 +   1.142E+00 1.53E+02 9.08E+01 G  
                           614.28-3.544E-01 +   1.161E+00 9.63E+01 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   9.0076E-03                                      2.50E+02             
                           884.68-2.277E-01 ?(  1.359E+00 1.67E+02 7.27E+01 G  
                           657.76-6.548E-02 +   9.210E-01 3.86E+02 9.46E+01 G  
                           937.49-6.298E-01 +   3.590E+00 1.62E+02 3.44E+01 G  
                          1384.30 7.172E-01 ?(  4.072E+00 1.54E+02 2.43E+01 G  
                           763.94-3.585E-01 +   3.878E+00 2.95E+02 2.23E+01 G  
 
SN-113   F  -2.2740E-02                                      1.15E+02             
                           391.69-2.274E-02 %(  1.250E+00 1.53E+03 6.40E+01 G  
 
SB-124   F  -6.0603E-02                                      6.02E+01             
                           602.73-6.060E-02 ?(  8.482E-01 3.85E+02 9.83E+01 G  
                          1690.98-3.465E-01 +   2.537E+00 1.97E+02 4.78E+01 G  
                           722.79-1.881E+00 +   9.743E+00 1.48E+02 1.08E+01 G  
 
SB-125   I   3.7686E-01                                      1.01E+03             
                           427.88-1.787E-02 %(  2.210E+00 3.34E+03 2.96E+01 G  
                           600.50-1.555E-01 +   4.069E+00 7.01E+02 1.79E+01 G  
                           635.89 5.822E-02 %   7.125E+00 3.27E+03 1.13E+01 G  
                           463.37 1.493E+00 &(  6.681E+00 1.28E+02 1.05E+01 G  
 
I-131    I  -1.1307E-01                                      8.02E+00             
                           364.48-1.131E-01 ?(  8.154E-01 2.04E+02 8.17E+01 G  
                           284.30-1.190E+00 +   9.136E+00 2.17E+02 6.14E+00 G  
                           636.97-2.474E-01 %   1.203E+01 1.32E+03 7.17E+00 G  
 
Gd-153   F   1.7151E-01                                      2.42E+02             
                            97.50-3.839E-01 &(  1.805E+00 1.38E+02 3.00E+01 G  
                           103.20 9.359E-01  (  2.173E+00 7.00E+01 2.18E+01 G  
 
Ga-68    C   3.3078E-01                                      4.71E-02             
                          1077.40 3.308E-01 %(  3.949E+01 3.16E+03 3.30E+00 G  
 
Tc-99m   I  -6.4083E-02                                      2.51E-01             
                           140.51-6.408E-02 ?(  6.895E-01 3.11E+02 8.93E+01 G  
 
BA-133   F  -4.2564E-01                                      3.85E+03             
                           356.00-4.256E-01 &(  1.336E+00 9.28E+01 6.20E+01 G  
                           302.85 2.398E-02 %   3.252E+00 3.73E+03 1.83E+01 G  
                           383.84-1.156E-01 %   6.720E+00 1.57E+03 8.94E+00 GA 
                            80.99-1.652E-01 +   1.886E+00 3.31E+02 3.41E+01 GA 
 
CS-134   I   1.4595E-01                                      7.54E+02             
                           604.71-1.422E-01 ?(  1.054E+00 2.11E+02 9.76E+01 G  
                           795.87 4.046E-01 &(  1.174E+00 8.55E+01 8.55E+01 G  
                           569.32 5.365E-01 ?(  4.902E+00 2.52E+02 1.54E+01 G  
                           801.95 2.181E-01 %   1.174E+01 1.46E+03 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24-8.593E-01 +   8.988E+00 2.88E+02 8.35E+00 G  
 
CS-137   I   1.3879E-02                                      1.10E+04             
                           661.66 1.388E-02 %(  8.335E-01 1.58E+03 8.52E+01 G  
 
CE-139   F  -1.8579E-01                                      1.38E+02             
                           165.85-1.858E-01 ?(  6.723E-01 1.07E+02 7.99E+01 G  
 
Ba-140   I   1.0264E+00                                      1.28E+01             
                           537.26 7.293E-01 ?(  2.659E+00 1.05E+02 2.44E+01 G  
                           162.66 2.192E+00 ?(  7.658E+00 1.03E+02 6.22E+00 G  
                           304.85-2.335E-01 %   1.617E+01 1.93E+03 4.29E+00 G  
 
La-140   I  -3.8087E-02                                      1.28E+01             
                          1596.21-1.568E-01 ?(  1.350E+00 2.32E+02 9.54E+01 G  
                           487.02 0.000E+00 &   2.418E+00 1.00E+03 4.55E+01 G  
                           328.76 1.643E-02 %   3.080E+00 5.15E+03 2.03E+01 G  
                           815.77 4.483E-01 ?(  3.220E+00 1.95E+02 2.33E+01 G  
 
CE-141   I  -5.3671E-02                                      3.25E+01             
                           145.44-5.367E-02  (  1.128E+00 6.00E+02 4.82E+01 G  
 
CE-144   I  -5.9477E-01                                      2.85E+02             
                           133.54-5.948E-01 ?(  5.140E+00 2.50E+02 1.11E+01 G  
 
PM-144   C   1.9330E-01                                      3.63E+02             
                           696.54 1.933E-01 ?(  7.954E-01 1.17E+02 9.90E+01 G  
                           618.06-4.342E-02 -   7.631E-01 4.75E+02 9.91E+01 G  
                           476.81-3.132E-03 %   1.695E+00 1.46E+04 4.20E+01 G  
 
EU-152   F   6.3145E-01                                      4.94E+03             
                           344.29 1.631E-02 %(  2.235E+00 3.73E+03 2.65E+01 G  
                          1112.07 1.826E+00 ?(  5.664E+00 8.93E+01 1.36E+01 G  
                           121.78-2.568E-01 +   1.971E+00 2.23E+02 2.86E+01 G  
                           778.92 1.640E-01 %   6.460E+00 1.04E+03 1.29E+01 G  
                           964.11 8.557E-02 %   8.848E+00 2.82E+03 1.46E+01 G  
                           244.69-3.002E+00 +   9.775E+00 9.65E+01 7.58E+00 G  
                          1408.00 4.155E-02 %   5.293E+00 3.26E+03 2.10E+01 GA 
 
EU-154   I   4.0263E-01                                      3.14E+03             
                           873.23-1.921E-01 %(  7.908E+00 1.10E+03 1.23E+01 G  
                           123.10-3.213E-01 +   1.499E+00 1.37E+02 4.08E+01 G  
                          1274.54 5.587E-01 ?(  2.835E+00 1.40E+02 3.52E+01 G  
                           723.36-9.942E-01 +   5.179E+00 1.49E+02 2.02E+01 G  
                          1004.77 5.028E-01 ?(  5.820E+00 3.14E+02 1.80E+01 G  
                           996.33 4.610E-02 %   9.158E+00 5.19E+03 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   1.5275E+00                                      1.81E+03             
                           105.31-2.745E-02 &(  2.349E+00 2.43E+03 2.12E+01 G  
                            86.54 2.601E+00 ?(  2.245E+00 2.79E+01 3.07E+01 G  
 
Ta-182   F   3.3081E+00                                      1.14E+02             
                          1121.30 3.308E+00 &(  3.236E+00 3.38E+01 3.49E+01 G  
                          1221.41-1.395E+00 -   6.106E+00 1.26E+02 2.70E+01 G  
                          1189.05 9.213E-01 &   7.286E+00 2.17E+02 1.62E+01 G  
 
Hg-203   F  -1.3646E-01                                      4.66E+01             
                           279.20-1.365E-01 ?(  8.419E-01 1.78E+02 8.15E+01 G  
 
TL-208   N   2.4340E+00                                      6.98E+02             
                           583.02 2.429E+00  (  6.647E-01 1.61E+01 8.45E+01 G  
                           277.28 4.276E+00 +   9.597E+00 6.77E+01 6.31E+00 G  
                           860.56 2.466E+00 &(  7.891E+00 9.33E+01 1.24E+01 G  
 
pm-146   C   5.2005E-01                                      2.02E+03             
                           747.16 4.654E-01 ?(  2.489E+00 1.50E+02 3.40E+01 G  
                           735.72 6.027E-01 ?(  4.303E+00 2.00E+02 2.25E+01 G  
                           453.88-5.561E-03 %   1.196E+00 5.90E+03 6.50E+01 G  
 
y-88     F  -8.7393E-02                                      1.07E+02             
                           898.04-8.739E-02 ?(  1.033E+00 3.21E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.022E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.4924E+03                                      5.33E+03             
                           263.70-1.492E+03 ?(  1.071E+04 2.05E+02 6.00E-03   K
 
Cd-109   F   1.0166E+01                                      4.53E+02             
                            88.04 1.017E+01  (  1.771E+01 5.33E+01 3.79E+00 G  
 
PB-210   N  -1.8785E+00                                      8.14E+03             
                            46.54-1.878E+00  (P 2.701E+01 1.03E+02 4.25E+00 G  
 
PB-212   N   6.4161E+00                                      6.98E+02             
                           238.63 6.416E+00 *(P 1.853E+00 1.23E+01 4.33E+01 G  
                           300.03 2.107E+01 +   1.537E+01 3.28E+01 3.28E+00 GA 
 
PB-214   N   4.4270E+00                                      5.84E+05             
                           351.93 4.427E+00 *(P 2.175E+00 1.41E+01 3.76E+01 G  
                           295.09 3.139E+00 - P 4.173E+00 3.08E+01 1.93E+01 G  
                           242.00-3.930E-01 % P 1.514E+01 1.78E+03 7.43E+00 GA 
 
BI-207   C   2.0571E-01                                      1.18E+04             
                           569.70 2.057E-01 &(  7.562E-01 1.06E+02 9.77E+01 G  
                          1063.66 6.025E-03 %   1.660E+00 7.40E+03 7.45E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   5.1377E+00                                      6.98E+02             
                           727.17 5.138E+00 ?(  1.092E+01 6.46E+01 7.55E+00 G  
                           785.42 1.140E+01 &   7.401E+01 1.82E+02 1.28E+00 GA 
 
BI-214   N   5.4821E+00                                      5.84E+05             
                           609.31 5.482E+00 *(P 1.973E+00 1.30E+01 4.61E+01 G  
                          1120.29 9.241E+00 + P 5.012E+00 1.80E+01 1.51E+01 G  
                          1764.49 2.619E+00 - P 9.923E+00 4.67E+01 1.54E+01 G  
 
BI-210M  T   1.0639E-01                                      1.10E+09             
                           265.83 1.064E-01 &(  1.215E+00 3.22E+02 5.00E+01 G  
                           304.90 6.054E-03 %   2.470E+00 1.14E+04 2.80E+01 G  
 
RA-224   N  -1.8411E+01                                      6.98E+02             
                           240.99-1.841E+01 &(  3.430E+01 5.67E+01 4.10E+00 G  
 
AC-228   N   7.9625E+00                                      2.10E+03             
                           911.07 7.123E+00 *(  1.193E+00 1.51E+01 2.90E+01 G  
                           968.97 3.470E+00 &   7.626E+00 6.64E+01 1.75E+01 G  
                           338.32 9.988E+00 *(  3.975E+00 2.14E+01 1.20E+01 G  
                            93.35 7.014E+00     8.635E+00 3.90E+01 5.56E+00 XA 
 
TH-227   N  -4.5737E+00                                      7.95E+03             
                           235.97-4.574E+00 ?(  8.967E+00 5.96E+01 1.23E+01 G  
                            50.14 3.482E-01 %   1.225E+01 1.01E+03 8.00E+00 G  
                           256.24 4.829E-01 +   8.369E+00 4.86E+02 7.00E+00 G  
 
TH-229   N  -2.9765E+00                                      2.68E+06             
                           193.51-2.977E+00 ?(  1.276E+01 1.25E+02 4.40E+00 G  
                           210.85-3.379E+00 +   2.500E+01 2.15E+02 2.99E+00 G  
 
TH-234   N   1.0314E+01                                      1.63E+12             
                            63.29 1.031E+01  (P 1.825E+01 3.36E+01 3.81E+00 G  
                            92.59 3.330E+00 - P 1.012E+01 4.83E+01 5.58E+00 G  
 
PA-231   N  -6.3340E-01                                      1.20E+07             
                           302.65-6.927E+00 ?(  2.531E+01 1.07E+02 2.88E+00 G  
                           300.07 6.735E+00 ?(  2.644E+01 1.14E+02 2.46E+00 G  
 
PA-233   C   4.2229E-01                                      7.82E+08             
                           312.01 4.851E-02  (  1.604E+00 9.09E+02 3.60E+01 G  
                           300.18 2.593E+00 ?(  1.053E+01 1.18E+02 6.20E+00 G  
 
PA-234   N   1.2930E+00                                      1.63E+12             
                           131.29-4.711E-01 ?(  3.521E+00 2.18E+02 1.80E+01 G  
                           946.02 2.339E+00 &(  5.948E+00 7.55E+01 1.34E+01 G  
                           569.47 2.605E+00 ?(  8.661E+00 9.65E+01 8.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24 2.020E+00  (  1.075E+01 1.50E+02 9.60E+00 G  
                           880.53-2.543E+00 +   1.951E+01 2.15E+02 6.00E+00 GA 
 
PA-234M  N   2.2124E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  1.433E+02 1.00E+03 8.37E-01 G  
                           766.41 8.511E+01 ?(  3.746E+02 1.27E+02 2.94E-01 G  
 
U-235    N   1.5351E+00                                      2.57E+11             
                           143.79 1.230E+00 ?(  4.619E+00 1.11E+02 1.10E+01 G  
                           205.33 2.000E-01 %   1.133E+01 1.59E+03 5.01E+00 G  
                           163.38 2.194E+00 ?(  9.990E+00 1.33E+02 5.08E+00 G  
 
AM-241   T   1.2714E+00                                      1.58E+05             
                            59.54 1.271E+00 ?(  1.952E+00 4.76E+01 3.59E+01 G  
 
Np-237   F   3.1056E+00                                      2.14E+06             
                            86.49 3.106E+00  (  4.309E+00 4.33E+01 1.31E+01 G  
 
Ir-192   F   7.8301E-01                                      7.40E+01             
                           316.49 1.327E-01 &(  7.906E-01 1.71E+02 8.70E+01 G  
                           468.06-4.585E-02 &   1.341E+00 7.96E+02 5.18E+01 G  
                           308.44 0.000E+00 &   2.340E+00 1.00E+03 3.18E+01 G  
                           295.95 2.660E+00 &(  2.409E+00 3.00E+01 3.02E+01 G  
 
Cs-136   F   1.3188E-01                                      1.30E+01             
                           818.50-1.418E-02 %(  8.020E-01 1.48E+03 1.00E+02 G  
                          1048.07 3.145E-01 ?(  1.402E+00 1.27E+02 8.00E+01 G  
                           340.57-3.483E-01 +   1.851E+00 1.54E+02 4.69E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.39        85.        -3.    -0.002   102.96  -1.878E+00  P
 BA-133      80.96        98.        -4.    -0.002   330.86  -1.652E-01   
 EU-155      87.24       122.        63.     0.035    27.90   2.601E+00   
 Np-239      99.74        85.        -3.    -0.002   422.89  -2.515E-01   
 Np-239     103.95        70.        16.     0.009    78.19   8.057E-01   
 EU-152     121.43        88.        -6.    -0.003   223.04  -2.568E-01   
 CO-57      124.16        53.         3.     0.002   376.63   3.943E-02   
 EU-154     123.51       104.       -11.    -0.006   137.36  -3.213E-01   
 PA-234     131.48       107.        -7.    -0.004   218.13  -4.711E-01   
 HF-181     133.07        89.        -4.    -0.002   310.98  -1.252E-01   
 CE-144     133.20        84.        -5.    -0.003   250.49  -5.948E-01   
 HF-181     134.95        68.        -3.    -0.001   461.78  -5.494E-01   
 CO-57      136.12        88.        -2.    -0.001   676.30  -2.332E-01   
 Tc-99m     140.50        89.        -4.    -0.002   311.28  -6.408E-02   
 U-235      143.11        61.        10.     0.006   110.52   1.230E+00   
 CE-141     145.26        70.        -2.    -0.001   600.49  -5.367E-02   
 Ba-140     163.46        45.        10.     0.005   102.71   2.192E+00   
 U-235      163.49        51.         8.     0.004   132.65   2.194E+00   
 CE-139     166.37        58.       -11.    -0.006   106.58  -1.858E-01   
 TH-229     193.69        52.        -8.    -0.005   125.20  -2.977E+00   
 TH-229     210.10        84.        -6.    -0.003   214.96  -3.379E+00   
 TH-227     236.50       162.       -32.    -0.018    59.61  -4.574E+00   
 RA-224     240.34       262.       -42.    -0.023    56.72  -1.841E+01   
 EU-152     243.53        66.       -13.    -0.007    96.49  -3.002E+00   
 TH-227     257.16        37.         2.     0.001   486.00   4.829E-01   
 Cd-113m    264.07        44.        -5.    -0.003   205.38  -1.492E+03   
 BI-210M    266.05        38.         3.     0.002   322.41   1.064E-01   
 Hg-203     279.17        46.        -6.    -0.003   177.61  -1.365E-01   
 I-131      284.38        29.        -4.    -0.002   216.68  -1.190E+00   
 PB-214     295.34        60.        29.     0.016    30.75   3.139E+00  P
 Ir-192     295.35        48.        39.     0.021    30.03   2.660E+00   
 PA-231     299.92        37.         8.     0.004   114.40   6.735E+00   
 PA-233     300.10        37.         8.     0.004   118.14   2.593E+00   
 PA-231     301.62        47.        -9.    -0.005   107.25  -6.927E+00   
 PA-233     311.68        27.         1.     0.000   908.89   4.851E-02   
 Ir-192     316.86        39.         5.     0.003   170.99   1.327E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136     340.53        57.        -7.    -0.004   154.40  -3.483E-01   
 HF-181     348.43        31.        -7.    -0.004   118.02  -1.084E+00   
 PB-214     351.99        48.        71.     0.039    14.11   4.427E+00  P
 BA-133     354.99        48.       -11.    -0.006    92.84  -4.256E-01   
 I-131      364.49        29.        -4.    -0.002   203.97  -1.131E-01   
 AG-108M    433.74        19.         4.     0.002   146.90   1.342E-01   
 SB-125     463.34        22.         5.     0.003   128.16   1.493E+00   
 Ir-192     468.10        21.        -1.     0.000   795.53  -4.585E-02   
 RU-103     497.72        20.         2.     0.001   276.38   7.795E-02   
 RH-106     510.95        38.        63.     0.035    18.75   9.606E+00   
 Ba-140     537.45        15.         6.     0.003   104.87   7.293E-01   
 CS-134     563.44        19.        -2.    -0.001   287.89  -8.593E-01   
 CS-134     568.71        19.         2.     0.001   252.36   5.365E-01   
 PA-234     570.59        16.         6.     0.004    96.53   2.605E+00   
 BI-207     570.56        18.         6.     0.003   106.08   2.057E-01   
 SB-125     600.81        16.        -1.     0.000   700.91  -1.555E-01   
 SB-124     602.87        21.        -2.    -0.001   384.73  -6.060E-02   
 CS-134     605.20        34.        -4.    -0.002   210.52  -1.422E-01   
 RU-103     609.27        24.        60.     0.033    17.37   3.614E+01   
 AG-108M    612.24        34.        -9.    -0.005    96.25  -3.544E-01   
 PM-144     620.15        16.        -1.    -0.001   474.92  -4.342E-02   
 AG-110M    658.67        20.        -2.    -0.001   385.79  -6.548E-02   
 PM-144     696.35        15.         5.     0.003   117.27   1.933E-01   
 NB-94      702.94        18.         8.     0.004    86.84   2.998E-01   
 SB-124     723.07        27.        -5.    -0.003   147.96  -1.881E+00   
 AG-108M    723.09        26.        -5.    -0.003   153.11  -2.125E-01   
 EU-154     723.17        26.        -5.    -0.003   148.70  -9.942E-01   
 BI-212     726.35        15.        10.     0.005    64.58   5.138E+00   
 pm-146     735.61        21.         3.     0.002   199.92   6.027E-01   
 pm-146     746.87        15.         4.     0.002   150.05   4.654E-01   
 ZR-95      755.08         8.         6.     0.004    74.12   4.747E-01   
 AG-110M    761.11        15.        -2.    -0.001   294.83  -3.585E-01   
 NB-95      767.37        27.         5.     0.003   153.10   2.053E-01   
 PA-234M    767.45        27.         6.     0.003   126.71   8.511E+01   
 BI-212     784.86        18.         3.     0.002   181.55   1.140E+01   
 CS-134     795.13        20.         8.     0.005    85.50   4.046E-01   
 La-140     815.79        10.         2.     0.001   194.87   4.483E-01   
 MN-54      833.77        17.        -1.    -0.001   442.15  -5.951E-02   
 Co-56      846.28        11.         7.     0.004    76.32   3.122E-01   
 NB-94      868.09         9.        -1.    -0.001   308.24  -6.417E-02   
 PA-234     879.99        24.        -3.    -0.002   215.27  -2.543E+00   
 PA-234     882.53        18.         4.     0.002   150.09   2.020E+00   
 AG-110M    887.67        16.        -4.    -0.002   166.90  -2.277E-01   
 Sc-46      889.57        12.         1.     0.000   924.56   2.472E-02   
 y-88       897.72        15.        -2.    -0.001   320.94  -8.739E-02   
 AG-110M    935.98        24.        -5.    -0.003   161.74  -6.298E-01   
 PA-234     942.48         9.         6.     0.004    75.52   2.339E+00   
 EU-154    1006.51        15.         2.     0.001   314.32   5.028E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 1:33:06 PMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1037.57        11.        -1.     0.000   814.00  -2.181E-01   
 Cs-136    1049.20        16.         5.     0.003   126.67   3.145E-01   
 RH-106    1049.78        18.         5.     0.003   130.41   1.630E+01   
 FE-59     1100.25        22.        -1.     0.000   823.16  -7.863E-02   
 EU-152    1108.03         6.         5.     0.003    89.34   1.826E+00   
 ZN-65     1115.51        31.        -4.    -0.002   196.65  -4.487E-01   
 Sc-46     1120.40        14.        21.     0.012    32.76   1.178E+00   
 Ta-182    1120.40        15.        21.     0.012    33.77   3.308E+00   
 CO-60     1173.47        13.         5.     0.003   112.18   2.861E-01   
 Ta-182    1185.83        15.         3.     0.001   217.36   9.213E-01   
 Ta-182    1222.09        30.        -6.    -0.004   126.37  -1.395E+00   
 Co-56     1237.88        22.         3.     0.002   235.82   2.596E-01   
 EU-154    1275.90         9.         3.     0.002   140.07   5.587E-01   
 FE-59     1293.20        11.         1.     0.001   503.31   1.343E-01   
 AG-110M   1385.83         7.         3.     0.001   154.26   7.172E-01   
 La-140    1596.62        10.        -2.    -0.001   232.06  -1.568E-01   
 SB-124    1690.66         8.        -2.    -0.001   196.51  -3.465E-01   
 Co-56     1770.78        13.        -3.    -0.002   195.25  -1.404E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.6699E-02   -2.6699E-02    6.926E+03%                6.84E+00
 NA-22  #A   -7.8116E-03   -7.8116E-03    3.928E+03%                1.17E+00
 K-40         1.3943E+02    1.3943E+02    7.124E+00%                1.15E+01
 Sc-46  #A    6.0120E-01    6.0121E-01    3.276E+01%                8.70E-01
 CR-51  #A    1.3586E-01    1.3586E-01    1.478E+03%                7.19E+00
 MN-54  #A   -5.9513E-02   -5.9513E-02    4.421E+02%                9.70E-01
 FE-59  #A    1.3640E-02    1.3641E-02    4.824E+02%                2.37E+00
 Co-56  #A    2.9123E-01    2.9124E-01    7.632E+01%                8.03E-01
 CO-57  #A    3.9430E-02    3.9430E-02    3.766E+02%                5.22E-01
 CO-58  #A    9.4313E-03    9.4314E-03    2.465E+03%                8.80E-01
 CO-60  #A    1.4300E-01    1.4300E-01    1.122E+02%                1.79E+00
 ZN-65  #A   -4.4865E-01   -4.4865E-01    1.967E+02%                3.11E+00
 NB-94  #A    2.9976E-01    2.9976E-01    8.684E+01%                8.86E-01
 ZR-95  #A    4.7473E-01    4.7473E-01    7.412E+01%                1.18E+00
 NB-95  #A    2.0533E-01    2.0533E-01    1.531E+02%                1.10E+00
 RU-103 #A    7.7946E-02    7.7947E-02    2.764E+02%                7.79E-01
 RH-106 #A    2.2740E+00    2.2740E+00    1.304E+02%                7.69E+00
 AG-108M#A    1.3423E-01    1.3423E-01    1.469E+02%                6.97E-01
 AG-110M#A    9.0076E-03    9.0076E-03    1.136E+02%                1.36E+00
 SN-113 #A   -2.2740E-02   -2.2740E-02    1.531E+03%                1.25E+00
 SB-124 #A   -6.0603E-02   -6.0603E-02    3.847E+02%                8.48E-01
 SB-125 #A    3.7686E-01    3.7686E-01    1.282E+02%                2.21E+00
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 TestAmerica                     Spectrum name: 3_Gamma_20140360.An1             
                                                                                 
 I-131  #A   -1.1306E-01   -1.1307E-01    2.040E+02%                8.15E-01
 Gd-153  A    1.7151E-01    1.7151E-01    6.997E+01%                1.81E+00
 Ga-68  #A    3.2685E-01    3.3078E-01    3.160E+03%                3.95E+01
 Tc-99m #A   -6.3940E-02   -6.4083E-02    3.113E+02%                6.90E-01
 BA-133 #A   -4.2564E-01   -4.2564E-01    9.284E+01%                1.34E+00
 CS-134 #A    1.4595E-01    1.4595E-01    8.550E+01%                1.05E+00
 CS-137 #A    1.3879E-02    1.3879E-02    1.575E+03%                8.33E-01
 CE-139 #A   -1.8578E-01   -1.8579E-01    1.066E+02%                6.72E-01
 Ba-140 #A    1.0264E+00    1.0264E+00    7.339E+01%                2.66E+00
 La-140 #A   -3.8086E-02   -3.8087E-02    1.515E+02%                1.35E+00
 CE-141 #A   -5.3670E-02   -5.3671E-02    6.005E+02%                1.13E+00
 CE-144 #A   -5.9477E-01   -5.9477E-01    2.505E+02%                5.14E+00
 PM-144 #A    1.9330E-01    1.9330E-01    1.173E+02%                7.95E-01
 EU-152 #A    6.3145E-01    6.3145E-01    8.934E+01%                2.24E+00
 EU-154 #A    4.0263E-01    4.0263E-01    1.401E+02%                7.91E+00
 EU-155 #A    1.5275E+00    1.5275E+00    2.790E+01%                2.35E+00
 HF-181 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.37E-01
 Ta-182 #     3.3081E+00    3.3081E+00    3.377E+01%                3.24E+00
 Hg-203 #A   -1.3646E-01   -1.3646E-01    1.776E+02%                8.42E-01
 TL-208       2.4340E+00    2.4340E+00    1.615E+01%                6.65E-01
 pm-146 #A    5.2005E-01    5.2005E-01    1.250E+02%                2.49E+00
 y-88   #A   -8.7392E-02   -8.7393E-02    3.209E+02%                1.03E+00
 Cd-113m#A   -1.4924E+03   -1.4924E+03    2.054E+02%                1.07E+04
 Cd-109  A    1.0166E+01    1.0166E+01    5.334E+01%                1.77E+01
 PB-210 #A   -1.8785E+00   -1.8785E+00    5.937E+02%                2.70E+01
 PB-212 #     6.4161E+00    6.4161E+00    1.335E+01%                1.85E+00
 PB-214 #     4.4270E+00    4.4270E+00    1.727E+01%                2.17E+00
 BI-207 #A    2.0571E-01    2.0571E-01    1.061E+02%                7.56E-01
 BI-212 #A    5.1377E+00    5.1377E+00    6.458E+01%                1.09E+01
 BI-214       5.4821E+00    5.4821E+00    1.577E+01%                1.97E+00
 BI-210M#A    1.0639E-01    1.0639E-01    3.224E+02%                1.21E+00
 RA-224 #A   -1.8411E+01   -1.8411E+01    5.672E+01%                3.43E+01
 AC-228       7.9625E+00    7.9625E+00    1.308E+01%                1.19E+00
 TH-227 #A   -4.5737E+00   -4.5737E+00    5.961E+01%                8.97E+00
 TH-229 #A   -2.9765E+00   -2.9765E+00    1.252E+02%                1.28E+01
 TH-234  A    1.0314E+01    1.0314E+01    5.740E+01%                1.82E+01
 PA-231 #A   -6.3340E-01   -6.3340E-01    7.841E+01%                2.53E+01
 PA-233 #A    4.2229E-01    4.2229E-01    1.181E+02%                1.60E+00
 PA-234 #A    1.2930E+00    1.2930E+00    7.294E+01%                3.52E+00
 PA-234M#A    2.2124E+01    2.2124E+01    1.267E+02%                1.43E+02
 U-235  #A    1.5351E+00    1.5351E+00    8.633E+01%                4.62E+00
 AM-241 #A    1.2714E+00    1.2714E+00    4.764E+01%                1.95E+00
 Np-237  A    3.1056E+00    3.1056E+00    4.331E+01%                4.31E+00
 Ir-192 #A    7.8300E-01    7.8301E-01    3.003E+01%                7.91E-01
 Cs-136 #A    1.3187E-01    1.3188E-01    1.267E+02%                8.02E-01
 Np-239 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.06E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.78E+00
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   97.3 to  2000.6 keV)     1.853E+02  Bq/Sample     
 Total Decayed Activity (   97.3 to  2000.6 keV) 1.8531416E+02  Bq/Sample     
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Prep Batch: 99833
Fill Geometry, 21-Day In-Growth
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:00 230MB 160-99833/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV11

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.02978 0.207 0.207 U pCi/g 0.370

LOQ MDC

104073

Anly Batch

Lead-214 0.04718 0.0787 0.0789 U pCi/g 0.152 104073

Potassium-40 -0.6668 26.7 26.7 U pCi/g 1.09 104073

Protactinium-231 0.2495 0.469 0.470 U pCi/g 1.41 104073

Radium-226 -0.01954 0.132 0.132 U pCi/g 0.500 0.190 104073

Radium-228 0.0000 0.0303 0.0303 U pCi/g 0.347 104073

Thallium-208 -0.008297 0.0682 0.0682 U pCi/g 0.0853 104073

Thorium-234 0.1869 0.715 0.715 U pCi/g 1.39 104073

Uranium-235 0.04283 0.163 0.163 U pCi/g 0.258 104073

Uranium-238 0.1869 0.715 0.715 U pCi/g 1.39 104073

Actinium 228 0.0000 0.0303 0.0303 U pCi/g 0.347 104073

Thorium 228 -0.003001 0.0668 0.0668 U pCi/g 0.122 104073

Bismuth-212 0.0000 0.0981 0.0981 U pCi/g 0.362 104073

Bismuth-214 -0.01954 0.132 0.132 U pCi/g 0.190 104073

Cesium-137 0.004438 0.0324 0.0324 U pCi/g 0.0625 104073

Lead-210 0.4502 0.986 0.988 U pCi/g 1.78 104073

Lead-212 -0.003001 0.0668 0.0668 U pCi/g 0.122 104073

Lab ID: Analyzed: Sigma:02/10/14  15:01 230LCS 160-99833/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV12

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 95.33 1.62 10.0 pCi/g 1.22

LOQ MDC

104071

Anly Batch

Cesium-137 30.92 0.709 3.29 pCi/g 0.298 104071

Cobalt-60 23.06 0.711 2.42 pCi/g 0.217 104071

Lab ID: Analyzed: Sigma:02/10/14  15:02 230160-5175-1 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-001 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.255 0.348 0.349 U pCi/g 0.575

LOQ MDC

104064

Anly Batch

Lead-214 0.480 0.112 0.123 pCi/g 0.124 104064

Potassium-40 10.8 1.63 1.97 pCi/g 0.660 104064

Protactinium-231 0.0771 0.116 0.116 U pCi/g 1.68 104064

Radium-226 0.517 0.175 0.183 pCi/g 0.500 0.166 104064

Radium-228 0.356 0.146 0.150 pCi/g 0.301 104064
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:02 230160-5175-1 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-001 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.234 0.0702 0.0742 pCi/g 0.0536

LOQ MDC

104064

Anly Batch

Thorium-234 0.502 0.494 0.497 U pCi/g 1.48 104064

Uranium-235 0.0594 0.0725 0.0728 U pCi/g 0.425 104064

Uranium-238 0.502 0.494 0.497 U pCi/g 1.48 104064

Actinium 228 0.356 0.146 0.150 pCi/g 0.301 104064

Thorium 228 0.491 0.101 0.120 pCi/g 0.112 104064

Bismuth-212 0.344 0.521 0.523 U pCi/g 0.878 104064

Bismuth-214 0.517 0.175 0.183 pCi/g 0.166 104064

Cesium-137 0.0141 0.0409 0.0409 U pCi/g 0.0735 104064

Lead-210 0.725 1.20 1.21 U pCi/g 1.88 104064

Lead-212 0.491 0.101 0.120 pCi/g 0.112 104064

Lab ID: Analyzed: Sigma:02/10/14  15:46 230160-5175-1 DU Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-001 GV9

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.01637 0.183 0.183 U pCi/g 0.736

LOQ MDC

104074

Anly Batch

Lead-214 0.5892 0.124 0.138 pCi/g 0.0886 104074

Potassium-40 11.17 1.40 1.81 pCi/g 0.668 104074

Protactinium-231 0.5192 0.402 0.406 U pCi/g 1.53 104074

Radium-226 0.3262 0.109 0.114 pCi/g 0.500 0.113 104074

Radium-228 0.3006 0.128 0.132 pCi/g 0.249 104074

Thallium-208 0.1545 0.0409 0.0439 pCi/g 0.0196 104074

Thorium-234 0.4464 0.497 0.499 U pCi/g 1.44 104074

Uranium-235 0.07417 0.0982 0.0985 U pCi/g 0.338 104074

Uranium-238 0.4464 0.497 0.499 U pCi/g 1.44 104074

Actinium 228 0.3006 0.128 0.132 pCi/g 0.249 104074

Thorium 228 0.4649 0.105 0.121 pCi/g 0.0982 104074

Bismuth-212 0.3405 0.414 0.415 U pCi/g 0.674 104074

Bismuth-214 0.3262 0.109 0.114 pCi/g 0.113 104074

Cesium-137 0.005493 0.0357 0.0357 U pCi/g 0.0651 104074

Lead-210 0.7750 0.939 0.943 U pCi/g 1.54 104074

Lead-212 0.4649 0.105 0.121 pCi/g 0.0982 104074
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:02 230160-5175-2 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-002 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0759 0.234 0.234 U pCi/g 1.03

LOQ MDC

104065

Anly Batch

Lead-214 0.581 0.121 0.135 pCi/g 0.0991 104065

Potassium-40 8.89 1.55 1.80 pCi/g 0.866 104065

Protactinium-231 0.000 0.633 0.633 U pCi/g 1.93 104065

Radium-226 0.455 0.147 0.155 pCi/g 0.500 0.135 104065

Radium-228 0.476 0.153 0.160 pCi/g 0.116 104065

Thallium-208 0.0649 0.0578 0.0582 U pCi/g 0.0951 104065

Thorium-234 0.156 0.203 0.203 U pCi/g 2.01 104065

Uranium-235 0.225 0.239 0.240 U pCi/g 0.389 104065

Uranium-238 0.156 0.203 0.203 U pCi/g 2.01 104065

Actinium 228 0.476 0.153 0.160 pCi/g 0.116 104065

Thorium 228 0.443 0.115 0.129 pCi/g 0.126 104065

Bismuth-212 -0.0873 0.549 0.549 U pCi/g 1.01 104065

Bismuth-214 0.455 0.147 0.155 pCi/g 0.135 104065

Cesium-137 0.000 0.0164 0.0164 U pCi/g 0.111 104065

Lead-210 -1.06 42.6 42.6 U pCi/g 2.71 104065

Lead-212 0.443 0.115 0.129 pCi/g 0.126 104065

Lab ID: Analyzed: Sigma:02/10/14  15:03 230160-5175-3 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-003 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0103 0.0322 0.0323 U pCi/g 0.936

LOQ MDC

104066

Anly Batch

Lead-214 0.412 0.116 0.124 pCi/g 0.126 104066

Potassium-40 9.33 1.34 1.65 pCi/g 0.629 104066

Protactinium-231 0.375 0.511 0.513 U pCi/g 1.50 104066

Radium-226 0.396 0.105 0.113 pCi/g 0.500 0.0965 104066

Radium-228 0.462 0.140 0.148 pCi/g 0.140 104066

Thallium-208 0.136 0.0512 0.0531 pCi/g 0.0565 104066

Thorium-234 0.104 0.519 0.519 U pCi/g 1.80 104066

Uranium-235 0.0101 0.0851 0.0851 U pCi/g 0.467 104066

Uranium-238 0.104 0.519 0.519 U pCi/g 1.80 104066

Actinium 228 0.462 0.140 0.148 pCi/g 0.140 104066

Thorium 228 0.283 0.0875 0.0949 pCi/g 0.120 104066

Bismuth-212 0.353 0.516 0.517 U pCi/g 0.863 104066

Bismuth-214 0.396 0.105 0.113 pCi/g 0.0965 104066
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:03 230160-5175-3 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-003 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.000 0.0242 0.0242 U pCi/g 0.0758

LOQ MDC

104066

Anly Batch

Lead-210 0.649 1.31 1.31 U pCi/g 2.08 104066

Lead-212 0.283 0.0875 0.0949 pCi/g 0.120 104066

Lab ID: Analyzed: Sigma:02/10/14  14:58 230160-5175-4 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-004 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.281 0.333 0.335 U pCi/g 0.548

LOQ MDC

104074

Anly Batch

Lead-214 0.517 0.0970 0.111 pCi/g 0.0981 104074

Potassium-40 10.4 1.33 1.70 pCi/g 0.724 104074

Protactinium-231 0.494 0.538 0.541 U pCi/g 1.30 104074

Radium-226 0.457 0.107 0.117 pCi/g 0.500 0.0955 104074

Radium-228 0.511 0.132 0.142 pCi/g 0.122 104074

Thallium-208 0.173 0.0563 0.0591 pCi/g 0.0454 104074

Thorium-234 0.569 0.418 0.422 U pCi/g 1.34 104074

Uranium-235 0.0593 0.176 0.176 U pCi/g 0.301 104074

Uranium-238 0.569 0.418 0.422 U pCi/g 1.34 104074

Actinium 228 0.511 0.132 0.142 pCi/g 0.122 104074

Thorium 228 0.422 0.0974 0.112 pCi/g 0.0930 104074

Bismuth-212 0.351 0.385 0.386 U pCi/g 0.617 104074

Bismuth-214 0.457 0.107 0.117 pCi/g 0.0955 104074

Cesium-137 -0.00167 0.0363 0.0363 U pCi/g 0.0662 104074

Lead-210 0.127 0.891 0.891 U pCi/g 1.55 104074

Lead-212 0.422 0.0974 0.112 pCi/g 0.0930 104074

Lab ID: Analyzed: Sigma:02/10/14  14:59 230160-5175-5 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-005 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.362 0.400 0.403 U pCi/g 0.656

LOQ MDC

104072

Anly Batch

Lead-214 0.336 0.0902 0.0967 pCi/g 0.118 104072

Potassium-40 9.45 1.41 1.71 pCi/g 0.936 104072

Protactinium-231 -0.0247 0.0728 0.0729 U pCi/g 1.42 104072

Radium-226 0.491 0.133 0.143 pCi/g 0.500 0.127 104072

Radium-228 0.530 0.158 0.167 pCi/g 0.0893 104072
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  14:59 230160-5175-5 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-005 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.204 0.0516 0.0558 pCi/g 0.0441

LOQ MDC

104072

Anly Batch

Thorium-234 0.525 0.952 0.954 U pCi/g 1.71 104072

Uranium-235 0.128 0.219 0.220 U pCi/g 0.388 104072

Uranium-238 0.525 0.952 0.954 U pCi/g 1.71 104072

Actinium 228 0.530 0.158 0.167 pCi/g 0.0893 104072

Thorium 228 0.377 0.0937 0.106 pCi/g 0.121 104072

Bismuth-212 0.292 0.488 0.489 U pCi/g 0.828 104072

Bismuth-214 0.491 0.133 0.143 pCi/g 0.127 104072

Cesium-137 0.000 0.00918 0.00918 U pCi/g 0.107 104072

Lead-210 -0.174 1.34 1.34 U pCi/g 2.07 104072

Lead-212 0.377 0.0937 0.106 pCi/g 0.121 104072

Lab ID: Analyzed: Sigma:02/10/14  15:15 230160-5175-6 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-006 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0371 0.104 0.104 U pCi/g 1.03

LOQ MDC

104076

Anly Batch

Lead-214 0.690 0.122 0.141 pCi/g 0.116 104076

Potassium-40 17.1 2.06 2.70 pCi/g 0.974 104076

Protactinium-231 0.456 0.455 0.458 U pCi/g 2.01 104076

Radium-226 0.593 0.168 0.179 pCi/g 0.500 0.146 104076

Radium-228 0.545 0.187 0.195 pCi/g 0.302 104076

Thallium-208 0.239 0.0624 0.0671 pCi/g 0.0439 104076

Thorium-234 0.594 0.503 0.507 U pCi/g 1.68 104076

Uranium-235 0.0950 0.193 0.193 U pCi/g 0.363 104076

Uranium-238 0.594 0.503 0.507 U pCi/g 1.68 104076

Actinium 228 0.545 0.187 0.195 pCi/g 0.302 104076

Thorium 228 0.582 0.0956 0.122 pCi/g 0.0964 104076

Bismuth-212 0.658 0.627 0.631 U pCi/g 0.991 104076

Bismuth-214 0.593 0.168 0.179 pCi/g 0.146 104076

Cesium-137 0.000 0.0234 0.0234 U pCi/g 0.120 104076

Lead-210 0.993 1.01 1.02 U pCi/g 1.52 104076

Lead-212 0.582 0.0956 0.122 pCi/g 0.0964 104076
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:11 230160-5175-7 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-007 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.376 0.389 0.392 U pCi/g 0.635

LOQ MDC

104077

Anly Batch

Lead-214 0.414 0.102 0.111 pCi/g 0.120 104077

Potassium-40 9.40 1.30 1.61 pCi/g 0.657 104077

Protactinium-231 -0.490 0.969 0.970 U pCi/g 1.65 104077

Radium-226 0.280 0.116 0.120 pCi/g 0.500 0.143 104077

Radium-228 0.528 0.156 0.165 pCi/g 0.133 104077

Thallium-208 0.181 0.0636 0.0663 pCi/g 0.0549 104077

Thorium-234 0.292 0.405 0.406 U pCi/g 1.68 104077

Uranium-235 -0.0399 0.0902 0.0903 U pCi/g 0.371 104077

Uranium-238 0.292 0.405 0.406 U pCi/g 1.68 104077

Actinium 228 0.528 0.156 0.165 pCi/g 0.133 104077

Thorium 228 0.384 0.105 0.116 pCi/g 0.116 104077

Bismuth-212 0.235 0.382 0.383 U pCi/g 0.650 104077

Bismuth-214 0.280 0.116 0.120 pCi/g 0.143 104077

Cesium-137 -0.000801 0.0362 0.0362 U pCi/g 0.0675 104077

Lead-210 -0.565 25.6 25.6 U pCi/g 1.94 104077

Lead-212 0.384 0.105 0.116 pCi/g 0.116 104077

Lab ID: Analyzed: Sigma:02/14/14  17:21 230160-5175-8 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-008 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.186 0.251 0.252 U pCi/g 0.415

LOQ MDC

105519

Anly Batch

Lead-214 0.462 0.0965 0.108 pCi/g 0.0820 105519

Potassium-40 10.6 1.28 1.67 pCi/g 0.582 105519

Protactinium-231 0.420 0.432 0.434 U pCi/g 1.64 105519

Radium-226 0.347 0.0882 0.0953 pCi/g 0.500 0.0850 105519

Radium-228 0.464 0.133 0.141 pCi/g 0.0697 105519

Thallium-208 0.178 0.0488 0.0521 pCi/g 0.0355 105519

Thorium-234 0.522 0.421 0.424 U pCi/g 1.30 105519

Uranium-235 0.107 0.165 0.166 U pCi/g 0.276 105519

Uranium-238 0.522 0.421 0.424 U pCi/g 1.30 105519

Actinium 228 0.464 0.133 0.141 pCi/g 0.0697 105519

Thorium 228 0.503 0.0876 0.109 pCi/g 0.0710 105519

Bismuth-212 0.359 0.407 0.409 U pCi/g 0.658 105519

Bismuth-214 0.347 0.0882 0.0953 pCi/g 0.0850 105519
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/14/14  17:21 230160-5175-8 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-008 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.00138 0.0344 0.0344 U pCi/g 0.0632

LOQ MDC

105519

Anly Batch

Lead-210 0.390 0.763 0.764 U pCi/g 1.29 105519

Lead-212 0.503 0.0876 0.109 pCi/g 0.0710 105519

Lab ID: Analyzed: Sigma:02/10/14  15:14 230160-5175-9 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-009 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0360 0.550 0.550 U pCi/g 0.939

LOQ MDC

104075

Anly Batch

Lead-214 0.386 0.115 0.122 pCi/g 0.133 104075

Potassium-40 10.5 1.71 2.02 pCi/g 0.792 104075

Protactinium-231 0.267 0.406 0.407 U pCi/g 1.85 104075

Radium-226 0.396 0.129 0.136 pCi/g 0.500 0.139 104075

Radium-228 0.444 0.224 0.229 pCi/g 0.279 104075

Thallium-208 0.168 0.0643 0.0666 pCi/g 0.0540 104075

Thorium-234 0.575 0.536 0.540 U pCi/g 1.68 104075

Uranium-235 0.0332 0.0778 0.0779 U pCi/g 0.358 104075

Uranium-238 0.575 0.536 0.540 U pCi/g 1.68 104075

Actinium 228 0.444 0.224 0.229 pCi/g 0.279 104075

Thorium 228 0.384 0.103 0.115 pCi/g 0.105 104075

Bismuth-212 0.344 0.548 0.550 U pCi/g 0.931 104075

Bismuth-214 0.396 0.129 0.136 pCi/g 0.139 104075

Cesium-137 -0.0155 0.212 0.212 U pCi/g 0.105 104075

Lead-210 -0.768 34.4 34.4 U pCi/g 2.08 104075

Lead-212 0.384 0.103 0.115 pCi/g 0.105 104075

Lab ID: Analyzed: Sigma:02/10/14  15:46 230160-5175-10 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-010 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0336 0.0989 0.0990 U pCi/g 1.18

LOQ MDC

104072

Anly Batch

Lead-214 0.846 0.163 0.185 pCi/g 0.144 104072

Potassium-40 18.0 1.91 2.66 pCi/g 0.651 104072

Protactinium-231 0.256 0.419 0.420 U pCi/g 1.85 104072

Radium-226 0.617 0.153 0.166 pCi/g 0.500 0.143 104072

Radium-228 0.789 0.188 0.205 pCi/g 0.0945 104072
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:46 230160-5175-10 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-010 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.217 0.0637 0.0675 pCi/g 0.0640

LOQ MDC

104072

Anly Batch

Thorium-234 0.112 0.224 0.224 U pCi/g 2.21 104072

Uranium-235 0.0455 0.241 0.241 U pCi/g 0.417 104072

Uranium-238 0.112 0.224 0.224 U pCi/g 2.21 104072

Actinium 228 0.789 0.188 0.205 pCi/g 0.0945 104072

Thorium 228 0.551 0.113 0.134 pCi/g 0.138 104072

Bismuth-212 0.155 0.507 0.507 U pCi/g 0.905 104072

Bismuth-214 0.617 0.153 0.166 pCi/g 0.143 104072

Cesium-137 0.0163 0.0348 0.0348 U pCi/g 0.0610 104072

Lead-210 1.29 1.84 1.84 U pCi/g 2.50 104072

Lead-212 0.551 0.113 0.134 pCi/g 0.138 104072

Lab ID: Analyzed: Sigma:02/10/14  15:47 230160-5175-11 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-011 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0671 0.131 0.131 U pCi/g 0.921

LOQ MDC

104073

Anly Batch

Lead-214 0.427 0.114 0.123 pCi/g 0.138 104073

Potassium-40 10.9 1.49 1.86 pCi/g 0.994 104073

Protactinium-231 0.240 0.301 0.302 U pCi/g 1.90 104073

Radium-226 0.465 0.114 0.124 pCi/g 0.500 0.122 104073

Radium-228 0.445 0.167 0.174 pCi/g 0.263 104073

Thallium-208 0.177 0.0680 0.0704 pCi/g 0.0670 104073

Thorium-234 1.41 1.19 1.20 U pCi/g 1.60 104073

Uranium-235 0.182 0.183 0.184 U pCi/g 0.320 104073

Uranium-238 1.41 1.19 1.20 U pCi/g 1.60 104073

Actinium 228 0.445 0.167 0.174 pCi/g 0.263 104073

Thorium 228 0.497 0.0923 0.113 pCi/g 0.0997 104073

Bismuth-212 0.306 0.557 0.557 U pCi/g 0.949 104073

Bismuth-214 0.465 0.114 0.124 pCi/g 0.122 104073

Cesium-137 0.0102 0.0401 0.0402 U pCi/g 0.0721 104073

Lead-210 1.07 1.41 1.42 U pCi/g 2.05 104073

Lead-212 0.497 0.0923 0.113 pCi/g 0.0997 104073
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:48 230160-5175-12 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-012 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.207 0.321 0.322 U pCi/g 0.535

LOQ MDC

104071

Anly Batch

Lead-214 0.479 0.111 0.122 pCi/g 0.128 104071

Potassium-40 10.6 1.39 1.76 pCi/g 0.656 104071

Protactinium-231 0.329 0.326 0.328 U pCi/g 1.83 104071

Radium-226 0.554 0.129 0.141 pCi/g 0.500 0.128 104071

Radium-228 0.655 0.142 0.157 pCi/g 0.137 104071

Thallium-208 0.106 0.0523 0.0534 pCi/g 0.0725 104071

Thorium-234 0.407 0.552 0.554 U pCi/g 1.87 104071

Uranium-235 0.189 0.203 0.204 U pCi/g 0.302 104071

Uranium-238 0.407 0.552 0.554 U pCi/g 1.87 104071

Actinium 228 0.655 0.142 0.157 pCi/g 0.137 104071

Thorium 228 0.407 0.0956 0.109 pCi/g 0.124 104071

Bismuth-212 0.217 0.430 0.431 U pCi/g 0.744 104071

Bismuth-214 0.554 0.129 0.141 pCi/g 0.128 104071

Cesium-137 0.00545 0.0417 0.0417 U pCi/g 0.0757 104071

Lead-210 0.287 1.19 1.19 U pCi/g 2.21 104071

Lead-212 0.407 0.0956 0.109 pCi/g 0.124 104071

Lab ID: Analyzed: Sigma:02/10/14  15:49 230160-5175-13 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-013 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.222 0.137 0.140 pCi/g 0.181

LOQ MDC

104064

Anly Batch

Lead-214 0.465 0.0957 0.107 pCi/g 0.0850 104064

Potassium-40 10.7 1.60 1.93 pCi/g 1.02 104064

Protactinium-231 0.0659 0.212 0.212 U pCi/g 1.56 104064

Radium-226 0.481 0.129 0.138 pCi/g 0.500 0.114 104064

Radium-228 0.602 0.181 0.191 pCi/g 0.0994 104064

Thallium-208 0.127 0.0527 0.0543 pCi/g 0.0644 104064

Thorium-234 0.200 0.463 0.463 U pCi/g 1.50 104064

Uranium-235 0.0189 0.0451 0.0451 U pCi/g 0.395 104064

Uranium-238 0.200 0.463 0.463 U pCi/g 1.50 104064

Actinium 228 0.602 0.181 0.191 pCi/g 0.0994 104064

Thorium 228 0.412 0.0979 0.111 pCi/g 0.104 104064

Bismuth-212 0.626 0.444 0.449 pCi/g 0.609 104064

Bismuth-214 0.481 0.129 0.138 pCi/g 0.114 104064
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:49 230160-5175-13 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-013 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00117 0.0368 0.0368 U pCi/g 0.0699

LOQ MDC

104064

Anly Batch

Lead-210 0.370 1.02 1.02 U pCi/g 1.88 104064

Lead-212 0.412 0.0979 0.111 pCi/g 0.104 104064

Lab ID: Analyzed: Sigma:02/10/14  15:49 230160-5175-14 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-014 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.305 0.392 0.394 U pCi/g 0.646

LOQ MDC

104065

Anly Batch

Lead-214 0.411 0.116 0.124 pCi/g 0.127 104065

Potassium-40 8.80 1.60 1.83 pCi/g 1.22 104065

Protactinium-231 0.538 0.970 0.971 U pCi/g 1.65 104065

Radium-226 0.576 0.166 0.176 pCi/g 0.500 0.148 104065

Radium-228 0.399 0.159 0.164 pCi/g 0.299 104065

Thallium-208 0.0423 0.0596 0.0598 U pCi/g 0.0867 104065

Thorium-234 0.129 0.952 0.952 U pCi/g 1.74 104065

Uranium-235 -0.00440 0.0235 0.0235 U pCi/g 0.398 104065

Uranium-238 0.129 0.952 0.952 U pCi/g 1.74 104065

Actinium 228 0.399 0.159 0.164 pCi/g 0.299 104065

Thorium 228 0.275 0.101 0.107 pCi/g 0.117 104065

Bismuth-212 0.504 0.495 0.498 U pCi/g 0.764 104065

Bismuth-214 0.576 0.166 0.176 pCi/g 0.148 104065

Cesium-137 0.00885 0.0446 0.0446 U pCi/g 0.0815 104065

Lead-210 -0.498 2.60 2.60 U pCi/g 1.85 104065

Lead-212 0.275 0.101 0.107 pCi/g 0.117 104065

Lab ID: Analyzed: Sigma:02/10/14  15:50 230160-5175-15 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-015 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.146 0.234 0.234 U pCi/g 1.00

LOQ MDC

104066

Anly Batch

Lead-214 0.411 0.114 0.122 pCi/g 0.130 104066

Potassium-40 12.1 1.50 1.95 pCi/g 0.604 104066

Protactinium-231 0.0876 0.138 0.138 U pCi/g 1.72 104066

Radium-226 0.508 0.141 0.151 pCi/g 0.500 0.127 104066

Radium-228 0.530 0.141 0.151 pCi/g 0.135 104066
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:50 230160-5175-15 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-015 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.196 0.0491 0.0531 pCi/g 0.0382

LOQ MDC

104066

Anly Batch

Thorium-234 1.08 0.975 0.981 U pCi/g 1.50 104066

Uranium-235 0.133 0.217 0.218 U pCi/g 0.343 104066

Uranium-238 1.08 0.975 0.981 U pCi/g 1.50 104066

Actinium 228 0.530 0.141 0.151 pCi/g 0.135 104066

Thorium 228 0.446 0.0899 0.107 pCi/g 0.101 104066

Bismuth-212 0.516 0.470 0.473 U pCi/g 0.725 104066

Bismuth-214 0.508 0.141 0.151 pCi/g 0.127 104066

Cesium-137 -0.000506 0.0400 0.0400 U pCi/g 0.0741 104066

Lead-210 0.345 0.982 0.982 U pCi/g 1.81 104066

Lead-212 0.446 0.0899 0.107 pCi/g 0.101 104066

Lab ID: Analyzed: Sigma:02/10/14  16:01 230160-5175-16 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-016 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.338 0.403 0.405 U pCi/g 0.663

LOQ MDC

104077

Anly Batch

Lead-214 0.618 0.143 0.157 pCi/g 0.149 104077

Potassium-40 16.1 1.76 2.41 pCi/g 0.711 104077

Protactinium-231 0.250 0.281 0.282 U pCi/g 1.93 104077

Radium-226 0.626 0.156 0.169 pCi/g 0.500 0.158 104077

Radium-228 0.471 0.158 0.165 pCi/g 0.317 104077

Thallium-208 0.302 0.0807 0.0866 pCi/g 0.0603 104077

Thorium-234 0.354 0.387 0.389 U pCi/g 2.06 104077

Uranium-235 0.000 0.0991 0.0991 U pCi/g 0.442 104077

Uranium-238 0.354 0.387 0.389 U pCi/g 2.06 104077

Actinium 228 0.471 0.158 0.165 pCi/g 0.317 104077

Thorium 228 0.530 0.123 0.141 pCi/g 0.126 104077

Bismuth-212 1.11 0.510 0.523 pCi/g 0.436 104077

Bismuth-214 0.626 0.156 0.169 pCi/g 0.158 104077

Cesium-137 0.000590 0.0396 0.0396 U pCi/g 0.0738 104077

Lead-210 1.11 1.41 1.42 U pCi/g 1.99 104077

Lead-212 0.530 0.123 0.141 pCi/g 0.126 104077
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  16:03 230160-5175-17 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-017 GV4

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.120 0.377 0.377 U pCi/g 0.655

LOQ MDC

104078

Anly Batch

Lead-214 0.585 0.176 0.186 pCi/g 0.196 104078

Potassium-40 9.51 2.27 2.47 pCi/g 2.03 104078

Protactinium-231 0.000 1.27 1.27 U pCi/g 2.17 104078

Radium-226 0.452 0.166 0.173 pCi/g 0.500 0.125 104078

Radium-228 0.240 0.244 0.245 U pCi/g 0.435 104078

Thallium-208 0.135 0.0905 0.0916 pCi/g 0.115 104078

Thorium-234 0.523 1.25 1.25 U pCi/g 2.27 104078

Uranium-235 0.100 0.322 0.322 U pCi/g 0.558 104078

Uranium-238 0.523 1.25 1.25 U pCi/g 2.27 104078

Actinium 228 0.240 0.244 0.245 U pCi/g 0.435 104078

Thorium 228 0.335 0.137 0.144 pCi/g 0.194 104078

Bismuth-212 0.424 1.05 1.05 U pCi/g 1.85 104078

Bismuth-214 0.452 0.166 0.173 pCi/g 0.125 104078

Cesium-137 -0.00197 0.0461 0.0461 U pCi/g 0.0939 104078

Lead-210 -0.669 4.21 4.21 U pCi/g 3.12 104078

Lead-212 0.335 0.137 0.144 pCi/g 0.194 104078

Lab ID: Analyzed: Sigma:02/10/14  15:59 230160-5175-18 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-018 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0459 0.173 0.173 U pCi/g 0.337

LOQ MDC

104075

Anly Batch

Lead-214 0.537 0.142 0.153 pCi/g 0.138 104075

Potassium-40 9.95 1.89 2.15 pCi/g 1.52 104075

Protactinium-231 0.230 0.460 0.461 U pCi/g 1.88 104075

Radium-226 0.414 0.152 0.158 pCi/g 0.500 0.198 104075

Radium-228 0.646 0.215 0.225 pCi/g 0.138 104075

Thallium-208 0.122 0.0638 0.0650 pCi/g 0.0839 104075

Thorium-234 0.591 1.06 1.06 U pCi/g 1.87 104075

Uranium-235 -0.0139 0.0310 0.0310 U pCi/g 0.382 104075

Uranium-238 0.591 1.06 1.06 U pCi/g 1.87 104075

Actinium 228 0.646 0.215 0.225 pCi/g 0.138 104075

Thorium 228 0.526 0.162 0.176 pCi/g 0.159 104075

Bismuth-212 0.473 0.661 0.663 U pCi/g 1.10 104075

Bismuth-214 0.414 0.152 0.158 pCi/g 0.198 104075
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  15:59 230160-5175-18 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-018 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.0289 1.83 1.83 U pCi/g 0.0979

LOQ MDC

104075

Anly Batch

Lead-210 -0.139 2.00 2.00 U pCi/g 2.59 104075

Lead-212 0.526 0.162 0.176 pCi/g 0.159 104075

Lab ID: Analyzed: Sigma:02/10/14  16:01 230160-5175-19 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-019 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.638 0.157 0.178 pCi/g 0.0834

LOQ MDC

104076

Anly Batch

Lead-214 0.684 0.128 0.146 pCi/g 0.0901 104076

Potassium-40 10.7 1.53 1.88 pCi/g 0.696 104076

Protactinium-231 0.237 0.819 0.820 U pCi/g 1.43 104076

Radium-226 0.559 0.114 0.128 pCi/g 0.500 0.0657 104076

Radium-228 0.328 0.134 0.138 pCi/g 0.268 104076

Thallium-208 0.103 0.0534 0.0544 pCi/g 0.0695 104076

Thorium-234 0.752 0.521 0.527 U pCi/g 1.27 104076

Uranium-235 0.0853 0.170 0.171 U pCi/g 0.294 104076

Uranium-238 0.752 0.521 0.527 U pCi/g 1.27 104076

Actinium 228 0.328 0.134 0.138 pCi/g 0.268 104076

Thorium 228 0.509 0.0811 0.105 pCi/g 0.0682 104076

Bismuth-212 0.492 0.541 0.544 U pCi/g 0.871 104076

Bismuth-214 0.559 0.114 0.128 pCi/g 0.0657 104076

Cesium-137 -0.0116 0.0494 0.0494 U pCi/g 0.0876 104076

Lead-210 0.305 0.844 0.844 U pCi/g 1.54 104076

Lead-212 0.509 0.0811 0.105 pCi/g 0.0682 104076

Lab ID: Analyzed: Sigma:02/10/14  16:29 230160-5175-20 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-020 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.347 0.337 0.340 U pCi/g 0.548

LOQ MDC

104074

Anly Batch

Lead-214 0.555 0.0859 0.104 pCi/g 0.0695 104074

Potassium-40 9.59 1.27 1.61 pCi/g 0.945 104074

Protactinium-231 0.249 0.361 0.362 U pCi/g 1.33 104074

Radium-226 0.428 0.106 0.115 pCi/g 0.500 0.100 104074

Radium-228 0.497 0.130 0.140 pCi/g 0.124 104074
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  16:29 230160-5175-20 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-020 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.177 0.0455 0.0491 pCi/g 0.0311

LOQ MDC

104074

Anly Batch

Thorium-234 0.436 0.814 0.816 U pCi/g 1.36 104074

Uranium-235 0.0302 0.154 0.154 U pCi/g 0.288 104074

Uranium-238 0.436 0.814 0.816 U pCi/g 1.36 104074

Actinium 228 0.497 0.130 0.140 pCi/g 0.124 104074

Thorium 228 0.386 0.0769 0.0917 pCi/g 0.0877 104074

Bismuth-212 0.142 0.381 0.381 U pCi/g 0.671 104074

Bismuth-214 0.428 0.106 0.115 pCi/g 0.100 104074

Cesium-137 0.000 0.0155 0.0155 U pCi/g 0.0704 104074

Lead-210 0.370 0.830 0.831 U pCi/g 1.41 104074

Lead-212 0.386 0.0769 0.0917 pCi/g 0.0877 104074
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-99833/1-A Actinium-227 -0.02978 U pCi/g

MB 160-99833/1-A Lead-214 0.04718 U pCi/g

MB 160-99833/1-A Potassium-40 -0.6668 U pCi/g

MB 160-99833/1-A Protactinium-231 0.2495 U pCi/g

MB 160-99833/1-A Radium-226 -0.01954 U pCi/g

MB 160-99833/1-A Radium-228 0.0000 U pCi/g

MB 160-99833/1-A Thallium-208 -0.008297 U pCi/g

MB 160-99833/1-A Thorium-234 0.1869 U pCi/g

MB 160-99833/1-A Uranium-235 0.04283 U pCi/g

MB 160-99833/1-A Uranium-238 0.1869 U pCi/g

MB 160-99833/1-A Actinium 228 0.0000 U pCi/g

MB 160-99833/1-A Thorium 228 -0.003001 U pCi/g

MB 160-99833/1-A Bismuth-212 0.0000 U pCi/g

MB 160-99833/1-A Bismuth-214 -0.01954 U pCi/g

MB 160-99833/1-A Cesium-137 0.004438 U pCi/g

MB 160-99833/1-A Lead-210 0.4502 U pCi/g

MB 160-99833/1-A Lead-212 -0.003001 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-99833/2-A Americium-241 97.5 95.33 pCi/g 98 87 116

-LCS 160-99833/2-A Cesium-137 31.3 30.92 pCi/g 99 87 120

-LCS 160-99833/2-A Cobalt-60 23.3 23.06 pCi/g 99 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5175-1 Actinium-227 -0.255 0.01637 U pCi/g 227 0.51 1.38 1

160-5175-1 Lead-214 0.480 0.5892 pCi/g 20 0.42 1.18 1

160-5175-1 Potassium-40 10.8 11.17 pCi/g 4 0.11 0.31 1

160-5175-1 Protactinium-231 0.0771 0.5192 U pCi/g 148 0.85 2.09 1

160-5175-1 Radium-226 0.517 0.3262 pCi/g 45 0.64 1.77 1

160-5175-1 Radium-228 0.356 0.3006 pCi/g 17 0.20 0.56 1

160-5175-1 Thallium-208 0.234 0.1545 pCi/g 41 0.67 1.84 1

160-5175-1 Thorium-234 0.502 0.4464 U pCi/g 12 0.06 0.16 1

160-5175-1 Uranium-235 0.0594 0.07417 U pCi/g 22 0.09 0.24 1

160-5175-1 Uranium-238 0.502 0.4464 U pCi/g 12 0.06 0.16 1

160-5175-1 Actinium 228 0.356 0.3006 pCi/g 17 0.20 0.56 1

160-5175-1 Thorium 228 0.491 0.4649 pCi/g 5 0.11 0.30 1

160-5175-1 Bismuth-212 0.344 0.3405 U pCi/g 0.9 0 0.01 1

160-5175-1 Bismuth-214 0.517 0.3262 pCi/g 45 0.64 1.77 1
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Prep Batch: 99833

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5175-1 Cesium-137 0.0141 0.005493 U pCi/g 88 0.11 0.32 1

160-5175-1 Lead-210 0.725 0.7750 U pCi/g 7 0.02 0.07 1

160-5175-1 Lead-212 0.491 0.4649 pCi/g 5 0.11 0.30 1

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99826/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

46.0 g 414.9 g 368.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
021

46.0 g 421.6 g 375.6 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
022

46.4 g 418.9 g 372.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
023

45.7 g 394.7 g 349 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
024

46.1 g 406.1 g 360 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
025

46.0 g 422.2 g 376.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
026

45.7 g 425.9 g 380.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
027

45.8 g 419.6 g 373.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
028

45.7 g 414.2 g 368.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
029

45.6 g 431.4 g 385.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
030

45.8 g 440.8 g 395 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-30 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99826/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
021

160-5175-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
022

160-5175-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
023

160-5175-A-23 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU2FSS-
024

160-5175-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
025

160-5175-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
026

160-5175-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
027

160-5175-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
028

160-5175-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
029

160-5175-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
030

160-5175-A-30 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99833/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99833/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
001

46.3 g 382.8 g 336.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
001

46.3 g 382.8 g 336.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
002

45.9 g 419.2 g 373.3 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
003

46.2 g 424.0 g 377.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
004

46.2 g 442.8 g 396.6 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
005

46.0 g 439.5 g 393.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
006

45.8 g 395.9 g 350.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
007

46.2 g 441.4 g 395.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
008

45.9 g 431.8 g 385.9 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
009

45.9 g 447.6 g 401.7 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
010

45.9 g 417.7 g 371.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
011

46.3 g 416.3 g 370 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
012

46.2 g 415.0 g 368.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
013

48.0 g 426.5 g 378.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
014

47.7 g 434.1 g 386.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-14 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
015

47.8 g 441.2 g 393.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
016

47.9 g 412.9 g 365 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
017

47.4 g 417.9 g 370.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
018

47.6 g 411.0 g 363.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-18 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

TI12-233-SU2FSS-
019

47.3 g 411.1 g 363.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
020

47.8 g 444.1 g 396.3 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-20 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99833/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99833/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
001

160-5175-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
001

160-5175-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
002

160-5175-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
003

160-5175-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
004

160-5175-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
005

160-5175-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
006

160-5175-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
007

160-5175-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
008

160-5175-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
009

160-5175-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
010

160-5175-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
011

160-5175-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
012

160-5175-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
013

160-5175-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
014

160-5175-A-14 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU2FSS-
015

160-5175-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
016

160-5175-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
017

160-5175-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
018

160-5175-A-18 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
019

160-5175-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
020

160-5175-A-20 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  16:00

01/20/14  15:1299836

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99836/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99836/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
031

47.3 g 459.4 g 412.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-31 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
031

47.3 g 459.4 g 412.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-31 
DU

Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99836/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99836/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
031

160-5175-A-31 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
031

160-5175-A-31 
DU

Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140324
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_MB 160-99833~1-A 
             Detector: Ge11 S/N09363993   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: MB 160-99833~1-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:00        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:00:18     Real Time: 1805   sec
        Analysis Time: 2/10/2014 15:30        Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.178E+00    1.178E+00    5.679E+00
NA-22     -1.013E-01          208.6     2.113E-01    2.114E-01    8.128E-01
K-40      -7.184E+00         2000.0     1.437E+02    1.437E+02    1.176E+01
Sc-46      3.824E-02          114.8     4.388E-02    4.392E-02    7.979E-01
CR-51     -5.264E-01          236.7     1.246E+00    1.246E+00    4.547E+00
MN-54     -1.311E-01          195.1     2.559E-01    2.560E-01    9.250E-01
FE-59      2.584E-01          152.2     3.932E-01    3.934E-01    1.449E+00
Co-56      1.589E-01           70.8     1.125E-01    1.128E-01    3.476E-01
CO-57      1.385E-03         6040.0     8.364E-02    8.364E-02    3.146E-01
CO-58      7.518E-02          139.0     1.045E-01    1.045E-01    4.060E-01
CO-60      0.000E+00          707.1     9.024E-02    9.024E-02    1.760E+00
ZN-65      0.000E+00         1000.0     1.096E-01    1.096E-01    3.363E+00
NB-94     -3.839E-02          514.7     1.976E-01    1.976E-01    7.459E-01
ZR-95     -2.232E-02          118.4     2.643E-02    2.645E-02    1.579E+00
NB-95     -1.168E-01          178.9     2.089E-01    2.090E-01    7.617E-01
RU-103    -1.339E-01          153.1     2.050E-01    2.051E-01    7.284E-01
RH-106     4.766E-01          356.1     1.697E+00    1.697E+00    6.094E+00
AG-108M    1.196E-01          118.2     1.414E-01    1.415E-01    5.033E-01
AG-110M    1.974E-01          146.8     2.899E-01    2.900E-01    1.020E+00
SN-113     4.127E-03         4876.0     2.012E-01    2.012E-01    7.689E-01
SB-124     4.234E-03         3513.0     1.487E-01    1.487E-01    5.840E-01
SB-125     4.382E-02          252.3     1.105E-01    1.106E-01    1.791E+00
I-131      2.028E-01           69.2     1.404E-01    1.408E-01    6.028E-01
Gd-153     9.940E-02          150.6     1.497E-01    1.499E-01    1.066E+00
Ga-68      3.889E+00          189.9     7.384E+00    7.387E+00    2.778E+01
Tc-99m    -1.415E-02          726.8     1.028E-01    1.028E-01    3.760E-01
BA-133     1.714E-01          115.0     1.971E-01    1.973E-01    5.408E-01
CS-134    -8.659E-02          169.2     1.465E-01    1.466E-01    8.142E-01
CS-137     4.782E-02          365.1     1.746E-01    1.746E-01    6.734E-01
CE-139     4.321E-02          302.0     1.305E-01    1.305E-01    4.678E-01
Ba-140     7.391E-02          578.1     4.272E-01    4.273E-01    2.302E+00
La-140     1.405E-01           99.3     1.395E-01    1.396E-01    1.754E+00
CE-141    -1.753E-02          982.3     1.722E-01    1.722E-01    6.369E-01
CE-144     7.665E-02         1178.0     9.028E-01    9.028E-01    3.270E+00
PM-144     9.470E-02          151.3     1.433E-01    1.434E-01    7.509E-01
EU-152     2.808E-01           83.2     2.335E-01    2.340E-01    1.903E+00
EU-154     3.807E-01          485.8     1.849E+00    1.849E+00    6.978E+00
EU-155    -1.621E-03        24170.0     3.917E-01    3.917E-01    1.449E+00
HF-181     1.892E-01           91.0     1.721E-01    1.724E-01    5.957E-01
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Ta-182     0.000E+00          707.1     6.769E-01    6.769E-01    1.176E+00
Hg-203    -8.766E-03         1505.0     1.319E-01    1.319E-01    4.984E-01
TL-208    -8.939E-02          410.8     3.672E-01    3.673E-01    9.194E-01
pm-146    -3.717E-02          142.9     5.311E-02    5.314E-02    2.186E+00
y-88       1.668E-03         7134.0     1.190E-01    1.190E-01    5.265E-01
Cd-113m    0.000E+00         1000.0     4.517E+02    4.517E+02    5.174E+03
Cd-109     2.312E+00           94.3     2.181E+00    2.185E+00    7.490E+00
PB-210     4.850E+00          109.6     5.314E+00    5.322E+00    1.918E+01
PB-212    -3.233E-02         1113.0     3.599E-01    3.599E-01    1.317E+00
PB-214     5.083E-01           83.5     4.242E-01    4.250E-01    1.635E+00
BI-207     6.198E-02          227.0     1.407E-01    1.408E-01    6.068E-01
BI-212     0.000E+00         1000.0     5.285E-01    5.285E-01    3.895E+00
BI-214    -2.106E-01          338.6     7.131E-01    7.131E-01    2.045E+00
BI-210M    7.479E-03          314.3     2.350E-02    2.351E-02    8.850E-01
RA-224     0.000E+00         1000.0     2.779E+00    2.779E+00    1.420E+01
AC-228     0.000E+00         1000.0     1.634E-01    1.634E-01    3.734E+00
TH-227    -3.208E-01          347.1     1.114E+00    1.114E+00    3.991E+00
TH-229    -4.966E-01          528.1     2.623E+00    2.623E+00    9.487E+00
TH-234     2.013E+00          191.3     3.851E+00    3.853E+00    1.501E+01
PA-231     2.688E+00           94.1     2.529E+00    2.533E+00    1.518E+01
PA-233     2.033E-01           85.3     1.734E-01    1.737E-01    1.191E+00
PA-234    -1.340E-01          371.4     4.978E-01    4.978E-01    1.799E+00
PA-234M    1.005E+01          152.5     1.532E+01    1.533E+01    4.488E+01
U-235      4.614E-01          190.6     8.794E-01    8.797E-01    2.784E+00
AM-241     5.152E-01           73.2     3.774E-01    3.783E-01    1.261E+00
Np-237     4.560E-02         1595.0     7.273E-01    7.273E-01    2.658E+00
Ir-192     1.292E-01           97.6     1.262E-01    1.264E-01    4.388E-01
Cs-136     6.379E-02          113.2     7.223E-02    7.232E-02    6.920E-01
Np-239    -9.000E-02          405.8     3.652E-01    3.652E-01    1.329E+00
Nd-147     0.000E+00         1000.0     3.434E-01    3.434E-01    3.324E+00
-----------------------------------------------------------------------------
Total      3.098E+01

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:38 PMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_MB 160-99833~1-A                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140324.An1

 Acquisition information
        Start time:                 2/10/2014 3:00:18 PM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.30 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:38 PMPage  2
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:09 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    8 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1076

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.43    46.44        40.         8.     0.005    25.08   0.461s
 TH-227    202.07    50.60        23.        -2.    -0.001   349.23   0.904s
 AM-241    236.89    59.31        23.        10.     0.006    73.24   0.913s
 TH-234    251.78    63.04        46.         5.     0.003    37.33   0.916s
 BA-133    332.55    83.24        15.         4.     0.002   139.39   0.933s
 Cd-109    351.03    87.87        17.         7.     0.004    94.33   0.939s
 Nd-147    363.35    90.95        31.        -5.    -0.003   161.57   0.942s
 AC-228    369.40    92.46        15.        32.     0.018    24.69   0.944s
 Np-239    397.64    99.53        20.         6.     0.003   108.05   0.950s
 Gd-153    410.63   102.78        19.         4.     0.002   150.65   0.953s
 Np-239    425.91   106.60        22.        -2.    -0.001   405.76   0.956s
 EU-152    484.45   121.24        12.         6.     0.004    86.03   0.970 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:38 PMPage  3
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    490.73   122.81        21.        -4.    -0.002   156.41   0.971s
 PA-234    522.51   130.76        24.        -2.    -0.001   371.36   0.979s
 HF-181    529.34   132.47        26.         1.     0.000   938.08   0.980s
 CO-57     548.02   137.14        26.        -2.    -0.001   306.03   0.984s
 Tc-99m    562.12   140.67        23.        -1.    -0.001   726.77   0.987s
 U-235     577.45   144.50        19.         2.     0.001   289.50   0.990s
 CE-141    584.03   146.15        20.        -1.     0.000   982.25   0.992s
 Ba-140    648.88   162.37        27.        -1.    -0.001   778.88   1.008s
 CE-139    664.25   166.21        26.         2.     0.001   301.97   1.011s
 TH-229    772.35   193.25        27.        -1.    -0.001   528.14   1.036s
 U-235     819.39   205.01        22.         3.     0.002   247.94   1.047s
 TH-227    944.62   236.34        29.        -2.    -0.001   347.09   1.074s
 PB-214    970.53   242.82        30.        -8.    -0.004   341.78   1.080s
 BI-210M  1060.30   265.27        19.        -1.    -0.001   489.80   1.101s
 TL-208   1109.94   277.68        15.         1.     0.000   706.45   1.112s
 I-131    1138.70   284.88        14.         9.     0.005    69.21   1.118s
 PB-214   1172.10   293.23        21.        -6.    -0.003   139.39   1.128s
 PA-231   1196.68   299.38        16.         7.     0.004    94.09   1.132s
 PA-233   1196.63   299.36        15.         7.     0.004    85.30   1.132s
 BA-133   1210.65   302.87        18.         3.     0.002   184.73   1.135s
 Ba-140   1221.90   305.68        16.         1.     0.001   580.19   1.137s
 BI-210M  1221.47   305.58        15.         1.     0.001   393.95   1.137s
 Ir-192   1242.85   310.92         8.         0.     0.000   843.31   1.140s
 PA-233   1246.28   311.78        14.        -3.    -0.002   188.81   1.143s
 Ir-192   1264.03   316.22        10.         5.     0.003    97.61   1.147s
 CR-51    1272.40   318.32        15.        -2.    -0.001   236.70   1.150s
 La-140   1312.80   328.42        12.         6.     0.003    99.28   1.158s
 AC-228   1350.29   337.79        15.        -1.    -0.001   535.51   1.167s
 Cs-136   1361.08   340.49        12.         5.     0.003   113.24   1.169s
 EU-152   1375.10   344.00        17.        -3.    -0.002   210.28   1.172s
 PB-214   1407.49   352.10        25.         8.     0.005    32.54   1.179 
 BA-133   1411.21   353.03         6.         3.     0.002   137.01   1.182s
 SB-125   1710.51   427.87        13.        -1.    -0.001   408.12   1.246s
 AG-108M  1733.89   433.72         9.         4.     0.002   118.16   1.252s
 pm-146   1813.29   453.58         7.         2.     0.001   194.21   1.269s
 PM-144   1906.16   476.80        11.         3.     0.001   189.56   1.290s
 HF-181   1927.56   482.15         9.         5.     0.003    90.99   1.294s
 La-140   1945.83   486.72         8.         3.     0.002   128.65   1.299s
 RU-103   1985.86   496.73        17.        -4.    -0.002   153.10   1.307s
 RH-106   2044.77   511.46        24.        33.     0.018    27.14   1.320s
 CS-134   2253.78   563.72        12.        -1.     0.000   647.32   1.365s
 CS-134   2277.56   569.66        14.         1.     0.001   519.43   1.371s
 BI-207   2275.98   569.27        11.         2.     0.001   227.04   1.371s
 TL-208   2331.90   583.25        19.        -3.    -0.002   117.81   1.383s
 SB-125   2403.44   601.14        11.         2.     0.001   296.65   1.398s
 CS-134   2418.25   604.84        19.        -4.    -0.002   169.24   1.401s
 BI-214   2434.69   608.95        27.        -3.    -0.002    58.27   1.405s
 RU-103   2441.55   610.66        20.         1.     0.001   703.23   1.406s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:38 PMPage  4
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2469.13   617.56        10.         3.     0.002   174.47   1.413s
 AG-110M  2619.52   655.16         9.        -2.    -0.001   272.13   1.447s
 CS-137   2642.98   661.02         7.         1.     0.001   365.06   1.451s
 PM-144   2785.52   696.66        13.         1.     0.001   373.80   1.481s
 NB-94    2809.65   702.69        12.        -1.    -0.001   514.75   1.486s
 SB-124   2888.96   722.52        13.        -2.    -0.001   235.81   1.503s
 AG-108M  2889.16   722.57        12.        -2.    -0.001   250.55   1.503s
 EU-154   2885.08   721.55        10.        -2.    -0.001   196.73   1.503s
 ZR-95    2900.81   725.48         5.         3.     0.001   141.38   1.504s
 pm-146   2995.29   749.10        11.        -2.    -0.001   209.58   1.524s
 ZR-95    3028.69   757.45        15.        -3.    -0.002   189.94   1.532s
 AG-110M  3054.52   763.91        16.        -3.    -0.002   174.66   1.538s
 NB-95    3054.43   763.88        11.        -3.    -0.002   178.88   1.540s
 PA-234M  3066.00   766.78         7.         3.     0.002   152.50   1.540s
 EU-152   3110.37   777.87         9.        -1.    -0.001   353.19   1.551s
 BI-212   3141.39   785.62         9.        -1.    -0.001   303.52   1.556s
 CS-134   3180.45   795.38        14.        -3.    -0.002   203.23   1.565s
 CS-134   3197.77   799.71        12.        -4.    -0.002   142.03   1.570s
 CO-58    3241.23   810.58         2.         2.     0.001   138.96   1.578s
 La-140   3254.78   813.97         4.        -1.    -0.001   215.65   1.582s
 MN-54    3332.70   833.44        15.        -3.    -0.002   195.14   1.598s
 Co-56    3376.51   844.39         1.         3.     0.002    70.80   1.608s
 EU-154   3496.09   874.29        12.         1.     0.001   485.75   1.630s
 AG-110M  3535.48   884.13         8.         1.     0.000   699.68   1.640s
 Sc-46    3551.37   888.10        10.        -2.    -0.001   191.31   1.644s
 EU-152   3856.64   964.40         5.         4.     0.002   103.24   1.706s
 AC-228   3871.66   968.16        13.        -2.    -0.001   260.19   1.710s
 EU-154   4029.70  1007.66         7.        -1.     0.000   468.81   1.740s
 Co-56    4155.17  1039.01         9.         1.     0.000   737.54   1.767s
 Cs-136   4191.21  1048.02        12.         1.     0.000   700.07   1.776s
 RH-106   4200.60  1050.37        10.         1.     0.001   356.15   1.777s
 BI-207   4252.60  1063.36         6.         1.     0.000   524.24   1.788s
 Ga-68    4303.23  1076.02         6.         2.     0.001   189.86   1.799s
 FE-59    4392.04  1098.21         7.         3.     0.001   152.16   1.817s
 EU-152   4448.37  1112.29         6.        -1.    -0.001   283.62   1.828s
 BI-214   4482.24  1120.75        14.        -2.    -0.001   152.95   1.834s
 Sc-46    4482.14  1120.73         8.         3.     0.002   126.81   1.835s
 Ta-182   4742.12  1185.69         6.        -1.    -0.001   294.41   1.890s
 NA-22    5091.58  1273.01         5.        -2.    -0.001   208.61   1.958s
 EU-154   5091.50  1272.99         5.        -2.    -0.001   208.31   1.958s
 AG-110M  5537.81  1384.50         5.         2.     0.001   146.81   2.045s
 y-88     7342.37  1835.25         4.        -1.    -0.001   274.28   2.389s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

Page 430 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:38 PMPage  5
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C  -1.0130E-01                                      9.50E+02             
                          1274.53-1.013E-01 ?(  8.128E-01 2.09E+02 9.99E+01 G  
 
K-40     N  -7.1844E+00                                      4.66E+11             
                          1460.83-7.184E+00 %(P 1.176E+01 1.00E+03 1.07E+01 G  
 
Sc-46    F   3.8237E-02                                      8.38E+01             
                           889.28-1.131E-01 ?(  7.979E-01 1.91E+02 1.00E+02 G  
                          1120.55 1.896E-01 ?(  8.670E-01 1.27E+02 1.00E+02 G  
 
CR-51    F  -5.2641E-01                                      2.77E+01             
                           320.08-5.264E-01 ?(  4.547E+00 2.37E+02 9.94E+00 G  
 
MN-54    C  -1.3112E-01                                      3.12E+02             
                           834.85-1.311E-01 ?(  9.250E-01 1.95E+02 1.00E+02 G  
 
FE-59    F   2.5842E-01                                      4.45E+01             
                          1099.25 2.584E-01 ?(  1.449E+00 1.52E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   3.912E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.5891E-01                                      7.73E+01             
                           846.77 1.514E-01 ?(  3.476E-01 7.08E+01 9.99E+01 G  
                          1238.28 0.000E+00 -   6.715E-01 1.00E+03 6.61E+01 G  
                          1037.84 2.117E-01 ?(  6.067E+00 7.38E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   3.818E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   1.3848E-03                                      2.72E+02             
                           122.06 1.385E-03 %(  3.146E-01 6.04E+03 8.56E+01 G  
                           136.47-2.887E-01 +   3.172E+00 3.06E+02 1.07E+01 G  
 
CO-58    C   7.5176E-02                                      7.09E+01             
                           810.78 7.518E-02 ?(  4.060E-01 1.39E+02 9.95E+01 G  
 
NB-94    I  -3.8388E-02                                      7.41E+06             
                           702.63-3.839E-02 ?(  7.459E-01 5.15E+02 9.79E+01 G  
                           871.10 0.000E+00 +   3.378E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I  -2.2322E-02                                      6.40E+01             
                           756.73-2.303E-01 ?(  1.579E+00 1.90E+02 5.45E+01 G  
                           724.20 2.342E-01 ?(  1.225E+00 1.41E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:38 PMPage  6
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -1.1681E-01                                      6.40E+01             
                           765.79-1.168E-01 ?(  7.617E-01 1.79E+02 9.98E+01 G  
 
RU-103   I  -1.3387E-01                                      3.93E+01             
                           497.05-1.339E-01 ?(  7.284E-01 1.53E+02 9.09E+01 G  
                           610.30 5.493E-01 ?   1.424E+01 7.03E+02 5.75E+00 GA 
 
RH-106   I   4.7655E-01                                      3.74E+02             
                           621.92-1.244E-01 %(  6.094E+00 1.26E+03 9.93E+00 G  
                          1050.36 4.302E+00 ?(  5.808E+01 3.56E+02 1.56E+00 G  
                           511.86 5.068E+00 &   3.893E+00 2.71E+01 2.00E+01 GA 
 
AG-108M  C   1.1964E-01                                      1.53E+05             
                           433.94 1.196E-01 ?(  5.033E-01 1.18E+02 9.05E+01 G  
                           722.94-8.891E-02 +   8.232E-01 2.51E+02 9.08E+01 G  
                           614.28-2.267E-02 %   8.562E-01 1.01E+03 8.98E+01 G  
 
AG-110M  F   1.9744E-01                                      2.50E+02             
                           884.68 3.739E-02 ?(  1.020E+00 7.00E+02 7.27E+01 G  
                           657.76-6.204E-02 +   6.381E-01 2.72E+02 9.46E+01 G  
                           937.49 0.000E+00 -   2.383E+00 1.00E+03 3.44E+01 G  
                          1384.30 6.763E-01 ?(  3.686E+00 1.47E+02 2.43E+01 G  
                           763.94-6.360E-01 +   3.985E+00 1.75E+02 2.23E+01 G  
 
SN-113   F   4.1274E-03                                      1.15E+02             
                           391.69 4.127E-03 %(  7.689E-01 4.88E+03 6.40E+01 G  
 
SB-124   F   4.2337E-03                                      6.02E+01             
                           602.73 4.234E-03 %(  5.840E-01 3.51E+03 9.83E+01 G  
                          1690.98 0.000E+00 -   1.191E+00 1.00E+03 4.78E+01 G  
                           722.79-8.313E-01 +   7.193E+00 2.36E+02 1.08E+01 G  
 
SB-125   I   4.3816E-02                                      1.01E+03             
                           427.88-1.176E-01 ?(  1.791E+00 4.08E+02 2.96E+01 G  
                           600.50 3.113E-01 ?(  3.458E+00 2.97E+02 1.79E+01 G  
                           635.89-1.164E-01 %   5.478E+00 1.21E+03 1.13E+01 G  
                           463.37-3.307E-02 %   5.657E+00 4.52E+03 1.05E+01 G  
 
I-131    I   2.0282E-01                                      8.02E+00             
                           364.48 0.000E+00 ?(  6.028E-01 1.00E+03 8.17E+01 G  
                           284.30 2.902E+00 ?(  6.673E+00 6.92E+01 6.14E+00 G  
                           636.97-1.735E-01 %   8.748E+00 1.30E+03 7.17E+00 G  
 
Gd-153   F   9.9404E-02                                      2.42E+02             
                            97.50-8.388E-03 %(  1.066E+00 3.45E+03 3.00E+01 G  
                           103.20 2.477E-01 &(  1.320E+00 1.51E+02 2.18E+01 G  
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   3.8890E+00                                      4.71E-02             
                          1077.40 3.889E+00 ?(  2.778E+01 1.90E+02 3.30E+00 G  
 
Tc-99m   I  -1.4149E-02                                      2.51E-01             
                           140.51-1.415E-02 ?(  3.760E-01 7.27E+02 8.93E+01 G  
 
BA-133   F   1.7139E-01                                      3.85E+03             
                           356.00 1.076E-01 ?(  5.408E-01 1.37E+02 6.20E+01 G  
                           302.85 3.874E-01 ?(  2.565E+00 1.85E+02 1.83E+01 G  
                           383.84 3.551E-02 %   5.159E+00 3.77E+03 8.94E+00 GA 
                            80.99 1.666E-01 ?   8.246E-01 1.39E+02 3.41E+01 GA 
 
CS-134   I  -8.6592E-02                                      7.54E+02             
                           604.71-1.351E-01 ?(  8.142E-01 1.69E+02 9.76E+01 G  
                           795.87-1.383E-01 +   1.020E+00 2.03E+02 8.55E+01 G  
                           569.32 2.211E-01 &(  4.300E+00 5.19E+02 1.54E+01 G  
                           801.95-1.868E+00 +   9.487E+00 1.42E+02 8.69E+00 G  
                           563.24-3.063E-01 +   7.502E+00 6.47E+02 8.35E+00 G  
 
CS-137   I   4.7818E-02                                      1.10E+04             
                           661.66 4.782E-02 ?(  6.734E-01 3.65E+02 8.52E+01 G  
 
CE-139   F   4.3206E-02                                      1.38E+02             
                           165.85 4.321E-02 ?(  4.678E-01 3.02E+02 7.99E+01 G  
 
Ba-140   I   7.3910E-02                                      1.28E+01             
                           537.26 0.000E+00 ?(  2.302E+00 1.00E+03 2.44E+01 G  
                           162.66-2.145E-01 +   6.070E+00 7.79E+02 6.22E+00 G  
                           304.85 4.941E-01 &(  1.064E+01 5.80E+02 4.29E+00 G  
 
La-140   I   1.4046E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.754E+00 1.00E+03 9.54E+01 G  
                           487.02 2.260E-01 ?(  1.047E+00 1.29E+02 4.55E+01 G  
                           328.76 6.087E-01 &(  2.098E+00 9.93E+01 2.03E+01 G  
                           815.77-2.657E-01 +   2.246E+00 2.16E+02 2.33E+01 G  
 
CE-141   I  -1.7530E-02                                      3.25E+01             
                           145.44-1.753E-02 ?(  6.369E-01 9.82E+02 4.82E+01 G  
 
CE-144   I   7.6650E-02                                      2.85E+02             
                           133.54 7.665E-02 %(  3.270E+00 1.18E+03 1.11E+01 G  
 
PM-144   C   9.4703E-02                                      3.63E+02             
                           696.54 5.380E-02 &(  7.509E-01 3.74E+02 9.90E+01 G  
                           618.06 9.858E-02 &(  6.286E-01 1.74E+02 9.91E+01 G  
                           476.81 1.820E-01 &(  1.263E+00 1.90E+02 4.20E+01 G  

Page 433 of 1443
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   2.8075E-01                                      4.94E+03             
                           344.29-2.506E-01 ?(  1.903E+00 2.10E+02 2.65E+01 G  
                          1112.07-5.224E-01 +   5.739E+00 2.84E+02 1.36E+01 G  
                           121.78 2.794E-01 ?(  8.218E-01 8.60E+01 2.86E+01 G  
                           778.92-4.033E-01 +   5.420E+00 3.53E+02 1.29E+01 G  
                           964.11 1.248E+00 &(  4.582E+00 1.03E+02 1.46E+01 G  
                           244.69 0.000E+00 -   6.222E+00 1.00E+03 7.58E+00 G  
                          1408.00 0.000E+00 -   2.339E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   3.8069E-01                                      3.14E+03             
                           873.23 3.807E-01 ?(  6.978E+00 4.86E+02 1.23E+01 G  
                           123.10-1.337E-01 +   7.388E-01 1.56E+02 4.08E+01 G  
                          1274.54-2.882E-01 +   2.309E+00 2.08E+02 3.52E+01 G  
                           723.36-4.819E-01 +   3.487E+00 1.97E+02 2.02E+01 G  
                          1004.77-2.256E-01 +   4.153E+00 4.69E+02 1.80E+01 G  
                           996.33 0.000E+00 -   3.531E+00 1.00E+03 1.06E+01 G  
 
EU-155   I  -1.6205E-03                                      1.81E+03             
                           105.31-1.621E-03 %(  1.449E+00 2.42E+04 2.12E+01 G  
                            86.54 1.462E-02 %   1.136E+00 2.12E+03 3.07E+01 G  
 
HF-181   F   1.8919E-01                                      4.24E+01             
                           482.00 1.892E-01 ?(  5.957E-01 9.10E+01 8.05E+01 G  
                           133.02 2.259E-02 -   7.726E-01 9.38E+02 4.33E+01 G  
                           345.83 3.564E-02 &   3.278E+00 2.45E+03 1.51E+01 G  
                           136.30 3.923E-02 %   5.981E+00 4.17E+03 5.85E+00 G  
 
Hg-203   F  -8.7657E-03                                      4.66E+01             
                           279.20-8.766E-03 %(  4.984E-01 1.51E+03 8.15E+01 G  
 
TL-208   N  -8.9393E-02                                      6.98E+02             
                           583.02-1.144E-01 ?(P 9.194E-01 1.18E+02 8.45E+01 G  
                           277.28 2.453E-01 &(  6.489E+00 7.06E+02 6.31E+00 G  
                           860.56 0.000E+00 +   2.692E+00 1.00E+03 1.24E+01 G  
 
pm-146   C  -3.7173E-02                                      2.02E+03             
                           747.16-2.835E-01 ?(  2.186E+00 2.10E+02 3.40E+01 G  
                           735.72 0.000E+00 +   2.767E+00 1.00E+03 2.25E+01 G  
                           453.88 9.169E-02 ?(  6.661E-01 1.94E+02 6.50E+01 G  
 
y-88     F   1.6682E-03                                      1.07E+02             
                           898.04 1.668E-03 %(  5.265E-01 7.13E+03 9.37E+01 G  
                          1836.06-9.135E-02 +   9.995E-01 2.74E+02 9.92E+01 G  
 
Cd-109   F   2.3120E+00                                      4.53E+02             
                            88.04 2.312E+00 &(  7.490E+00 9.43E+01 3.79E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   4.8499E+00                                      8.14E+03             
                            46.54 4.850E+00  (P 1.918E+01 2.51E+01 4.25E+00 G  
 
PB-212   N  -3.2328E-02                                      6.98E+02             
                           238.63-3.233E-02 %(P 1.317E+00 5.34E+01 4.33E+01 G  
                           300.03-5.156E-02 %   1.596E+01 8.38E+03 3.28E+00 GA 
 
PB-214   N   5.0825E-01                                      5.84E+05             
                           351.93 5.083E-01 ?(P 1.635E+00 3.25E+01 3.76E+01 G  
                           295.09-6.020E-01 - P 2.581E+00 1.39E+02 1.93E+01 G  
                           242.00-1.899E+00 & P 6.825E+00 3.42E+02 7.43E+00 GA 
 
BI-207   C   6.1979E-02                                      1.18E+04             
                           569.70 7.216E-02 ?(  6.068E-01 2.27E+02 9.77E+01 G  
                          1063.66 4.862E-02 ?(  1.011E+00 5.24E+02 7.45E+01 G  
 
BI-214   N  -2.1057E-01                                      5.84E+05             
                           609.31-2.106E-01 ?(P 2.045E+00 5.83E+01 4.61E+01 G  
                          1120.29-7.234E-01 + P 7.413E+00 1.53E+02 1.51E+01 G  
                          1764.49-2.977E+00 % P 7.200E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   7.4785E-03                                      1.10E+09             
                           265.83-4.917E-02 ?(  8.850E-01 4.90E+02 5.00E+01 G  
                           304.90 1.086E-01 &(  1.583E+00 3.94E+02 2.80E+01 G  
 
TH-227   N  -3.2082E-01                                      7.95E+03             
                           235.97-3.208E-01 &(  3.991E+00 3.47E+02 1.23E+01 G  
                            50.14-5.598E-01 +   7.072E+00 3.49E+02 8.00E+00 G  
                           256.24 2.795E-02 %   5.752E+00 5.46E+03 7.00E+00 G  
 
TH-229   N  -4.9659E-01                                      2.68E+06             
                           193.51-4.966E-01 ?(  9.487E+00 5.28E+02 4.40E+00 G  
                           210.85 0.000E+00 +   1.416E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   2.0132E+00                                      1.63E+12             
                            63.29 2.013E+00  (P 1.501E+01 3.73E+01 3.81E+00 G  
                            92.59-5.345E-02 % P 8.246E+00 2.67E+01 5.58E+00 G  
 
PA-231   N   2.6875E+00                                      1.20E+07             
                           302.65 1.198E-01 %(  1.518E+01 3.35E+03 2.88E+00 G  
                           300.07 5.694E+00  (  1.840E+01 9.41E+01 2.46E+00 G  
 
PA-233   C   2.0325E-01                                      7.82E+08             
                           312.01-1.739E-01 ?(  1.191E+00 1.89E+02 3.60E+01 G  
                           300.18 2.393E+00  (  6.955E+00 8.53E+01 6.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N  -1.3404E-01                                      1.63E+12             
                           131.29-1.340E-01 ?(  1.799E+00 3.71E+02 1.80E+01 G  
                           946.02 0.000E+00 +   6.255E+00 1.00E+03 1.34E+01 G  
                           569.47 0.000E+00 &   1.091E+01 1.00E+03 8.20E+00 G  
                           883.24 2.068E-01 %   8.054E+00 1.00E+03 9.60E+00 G  
                           880.53 0.000E+00 +   5.670E+00 1.00E+03 6.00E+00 GA 
 
PA-234M  N   1.0048E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  4.488E+01 1.00E+03 8.37E-01 G  
                           766.41 3.865E+01 ?(  2.166E+02 1.53E+02 2.94E-01 G  
 
U-235    N   4.6143E-01                                      2.57E+11             
                           143.79 2.651E-01 ?(  2.784E+00 2.90E+02 1.10E+01 G  
                           205.33 8.910E-01 ?(  7.935E+00 2.48E+02 5.01E+00 G  
                           163.38 0.000E+00 -   9.483E+00 1.00E+03 5.08E+00 G  
 
AM-241   T   5.1521E-01                                      1.58E+05             
                            59.54 5.152E-01  (  1.261E+00 7.32E+01 3.59E+01 G  
 
Np-237   F   4.5600E-02                                      2.14E+06             
                            86.49 4.560E-02 %(  2.658E+00 1.59E+03 1.31E+01 G  
 
Ir-192   F   1.2924E-01                                      7.40E+01             
                           316.49 1.292E-01 ?(  4.388E-01 9.76E+01 8.70E+01 G  
                           468.06-1.053E-03 %   1.038E+00 2.56E+04 5.18E+01 G  
                           308.44-3.337E-02 &   1.096E+00 8.43E+02 3.18E+01 G  
                           295.95 0.000E+00 -   2.081E+00 1.00E+03 3.02E+01 G  
 
Cs-136   F   6.3786E-02                                      1.30E+01             
                           818.50 0.000E+00 ?(  6.920E-01 1.00E+03 1.00E+02 G  
                          1048.07 4.660E-02 ?(  1.238E+00 7.00E+02 8.00E+01 G  
                           340.57 2.291E-01 &(  9.129E-01 1.13E+02 4.69E+01 G  
 
Np-239   T  -8.9997E-02                                      2.36E+00             
                           103.70 0.000E+00 +   1.495E+00 1.00E+03 2.40E+01 X  
                           106.13-9.000E-02 ?(  1.329E+00 4.06E+02 2.27E+01 G  
                            99.50 5.253E-01     1.965E+00 1.08E+02 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
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       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.60        23.        -2.    -0.001   349.23  -5.598E-01   
 AM-241      59.31        23.        10.     0.006    73.24   5.152E-01   
 TH-234      63.04        46.         5.     0.003    37.33   2.013E+00  P
 BA-133      83.24        15.         4.     0.002   139.39   1.666E-01   
 Nd-147      90.95        31.        -5.    -0.003   161.57  -2.288E-01   
 AC-228      92.46        15.        32.     0.018    24.69   7.346E+00   
 Np-239      99.53        20.         6.     0.003   108.05   5.253E-01   
 Gd-153     102.78        19.         4.     0.002   150.65   2.477E-01   
 Np-239     106.60        22.        -2.    -0.001   405.76  -9.000E-02   
 EU-152     121.24        12.         6.     0.004    86.03   2.794E-01   
 EU-154     122.81        21.        -4.    -0.002   156.41  -1.337E-01   
 PA-234     130.76        24.        -2.    -0.001   371.36  -1.340E-01   
 HF-181     132.47        26.         1.     0.000   938.08   2.259E-02   
 CO-57      137.14        26.        -2.    -0.001   306.03  -2.887E-01   
 Tc-99m     140.67        23.        -1.    -0.001   726.77  -1.415E-02   
 U-235      144.50        19.         2.     0.001   289.50   2.651E-01   
 CE-141     146.15        20.        -1.     0.000   982.25  -1.753E-02   
 Ba-140     162.37        27.        -1.    -0.001   778.88  -2.145E-01   
 CE-139     166.21        26.         2.     0.001   301.97   4.321E-02   
 TH-229     193.25        27.        -1.    -0.001   528.14  -4.966E-01   
 U-235      205.01        22.         3.     0.002   247.94   8.910E-01   
 TH-227     236.34        29.        -2.    -0.001   347.09  -3.208E-01   
 PB-214     242.82        30.        -8.    -0.004   341.78  -1.899E+00  P
 BI-210M    265.27        19.        -1.    -0.001   489.80  -4.917E-02   
 TL-208     277.68        15.         1.     0.000   706.45   2.453E-01   
 I-131      284.88        14.         9.     0.005    69.21   2.902E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214     293.23        21.        -6.    -0.003   139.39  -6.020E-01  P
 PA-231     299.38        16.         7.     0.004    94.09   5.694E+00   
 PA-233     299.36        15.         7.     0.004    85.30   2.393E+00   
 BA-133     302.87        18.         3.     0.002   184.73   3.874E-01   
 Ba-140     305.68        16.         1.     0.001   580.19   4.941E-01   
 BI-210M    305.58        15.         1.     0.001   393.95   1.086E-01   
 Ir-192     310.92         8.         0.     0.000   843.31  -3.337E-02   
 PA-233     311.78        14.        -3.    -0.002   188.81  -1.739E-01   
 Ir-192     316.22        10.         5.     0.003    97.61   1.292E-01   
 CR-51      318.32        15.        -2.    -0.001   236.70  -5.264E-01   
 La-140     328.42        12.         6.     0.003    99.28   6.087E-01   
 AC-228     337.79        15.        -1.    -0.001   535.51  -1.985E-01   
 Cs-136     340.49        12.         5.     0.003   113.24   2.291E-01   
 EU-152     344.00        17.        -3.    -0.002   210.28  -2.506E-01   
 PB-214     352.10        25.         8.     0.005    32.54   5.083E-01  P
 BA-133     353.03         6.         3.     0.002   137.01   1.076E-01   
 SB-125     427.87        13.        -1.    -0.001   408.12  -1.176E-01   
 AG-108M    433.72         9.         4.     0.002   118.16   1.196E-01   
 pm-146     453.58         7.         2.     0.001   194.21   9.169E-02   
 PM-144     476.80        11.         3.     0.001   189.56   1.820E-01   
 HF-181     482.15         9.         5.     0.003    90.99   1.892E-01   
 La-140     486.72         8.         3.     0.002   128.65   2.260E-01   
 RU-103     496.73        17.        -4.    -0.002   153.10  -1.339E-01   
 RH-106     511.46        24.        33.     0.018    27.14   5.068E+00   
 CS-134     563.72        12.        -1.     0.000   647.32  -3.063E-01   
 CS-134     569.66        14.         1.     0.001   519.43   2.211E-01   
 BI-207     569.27        11.         2.     0.001   227.04   7.216E-02   
 TL-208     583.25        19.        -3.    -0.002   117.81  -1.144E-01  P
 SB-125     601.14        11.         2.     0.001   296.65   3.113E-01   
 CS-134     604.84        19.        -4.    -0.002   169.24  -1.351E-01   
 BI-214     608.95        27.        -3.    -0.002    58.27  -2.106E-01  P
 RU-103     610.66        20.         1.     0.001   703.23   5.493E-01   
 PM-144     617.56        10.         3.     0.002   174.47   9.858E-02   
 AG-110M    655.16         9.        -2.    -0.001   272.13  -6.204E-02   
 CS-137     661.02         7.         1.     0.001   365.06   4.782E-02   
 PM-144     696.66        13.         1.     0.001   373.80   5.380E-02   
 NB-94      702.69        12.        -1.    -0.001   514.75  -3.839E-02   
 SB-124     722.52        13.        -2.    -0.001   235.81  -8.313E-01   
 AG-108M    722.57        12.        -2.    -0.001   250.55  -8.891E-02   
 EU-154     721.55        10.        -2.    -0.001   196.73  -4.819E-01   
 ZR-95      725.48         5.         3.     0.001   141.38   2.342E-01   
 pm-146     749.10        11.        -2.    -0.001   209.58  -2.835E-01   
 ZR-95      757.45        15.        -3.    -0.002   189.94  -2.303E-01   
 AG-110M    763.91        16.        -3.    -0.002   174.66  -6.360E-01   
 NB-95      763.88        11.        -3.    -0.002   178.88  -1.168E-01   
 PA-234M    766.78         7.         3.     0.002   152.50   3.865E+01   
 EU-152     777.87         9.        -1.    -0.001   353.19  -4.033E-01   
 BI-212     785.62         9.        -1.    -0.001   303.52  -4.885E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     795.38        14.        -3.    -0.002   203.23  -1.383E-01   
 CS-134     799.71        12.        -4.    -0.002   142.03  -1.868E+00   
 CO-58      810.58         2.         2.     0.001   138.96   7.518E-02   
 La-140     813.97         4.        -1.    -0.001   215.65  -2.657E-01   
 MN-54      833.44        15.        -3.    -0.002   195.14  -1.311E-01   
 Co-56      844.39         1.         3.     0.002    70.80   1.514E-01   
 EU-154     874.29        12.         1.     0.001   485.75   3.807E-01   
 AG-110M    884.13         8.         1.     0.000   699.68   3.739E-02   
 Sc-46      888.10        10.        -2.    -0.001   191.31  -1.131E-01   
 EU-152     964.40         5.         4.     0.002   103.24   1.248E+00   
 AC-228     968.16        13.        -2.    -0.001   260.19  -5.866E-01   
 EU-154    1007.66         7.        -1.     0.000   468.81  -2.256E-01   
 Co-56     1039.01         9.         1.     0.000   737.54   2.117E-01   
 Cs-136    1048.02        12.         1.     0.000   700.07   4.660E-02   
 RH-106    1050.37        10.         1.     0.001   356.15   4.302E+00   
 BI-207    1063.36         6.         1.     0.000   524.24   4.862E-02   
 Ga-68     1076.02         6.         2.     0.001   189.86   3.889E+00   
 FE-59     1098.21         7.         3.     0.001   152.16   2.584E-01   
 EU-152    1112.29         6.        -1.    -0.001   283.62  -5.224E-01   
 BI-214    1120.75        14.        -2.    -0.001   152.95  -7.234E-01  P
 Sc-46     1120.73         8.         3.     0.002   126.81   1.896E-01   
 Ta-182    1185.69         6.        -1.    -0.001   294.41  -4.396E-01   
 NA-22     1273.01         5.        -2.    -0.001   208.61  -1.013E-01   
 EU-154    1272.99         5.        -2.    -0.001   208.31  -2.882E-01   
 AG-110M   1384.50         5.         2.     0.001   146.81   6.763E-01   
 y-88      1835.25         4.        -1.    -0.001   274.28  -9.135E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                5.68E+00
 NA-22  #A   -1.0130E-01   -1.0130E-01    2.086E+02%                8.13E-01
 K-40   #A   -7.1844E+00   -7.1844E+00    2.000E+03%                1.18E+01
 Sc-46  #A    3.8237E-02    3.8237E-02    1.148E+02%                7.98E-01
 CR-51  #A   -5.2640E-01   -5.2641E-01    2.367E+02%                4.55E+00
 MN-54  #A   -1.3112E-01   -1.3112E-01    1.951E+02%                9.25E-01
 FE-59  #A    2.5842E-01    2.5842E-01    1.522E+02%                1.45E+00
 Co-56  #A    1.5891E-01    1.5891E-01    7.080E+01%                3.48E-01
 CO-57  #A    1.3848E-03    1.3848E-03    6.040E+03%                3.15E-01
 CO-58  #A    7.5176E-02    7.5176E-02    1.390E+02%                4.06E-01
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.76E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.36E+00
 NB-94  #A   -3.8388E-02   -3.8388E-02    5.147E+02%                7.46E-01
 ZR-95  #A   -2.2322E-02   -2.2322E-02    1.184E+02%                1.58E+00
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 NB-95  #A   -1.1681E-01   -1.1681E-01    1.789E+02%                7.62E-01
 RU-103 #A   -1.3387E-01   -1.3387E-01    1.531E+02%                7.28E-01
 RH-106 #A    4.7655E-01    4.7655E-01    3.561E+02%                6.09E+00
 AG-108M#A    1.1964E-01    1.1964E-01    1.182E+02%                5.03E-01
 AG-110M#A    1.9744E-01    1.9744E-01    1.468E+02%                1.02E+00
 SN-113 #A    4.1274E-03    4.1274E-03    4.876E+03%                7.69E-01
 SB-124 #A    4.2337E-03    4.2337E-03    3.513E+03%                5.84E-01
 SB-125 #A    4.3816E-02    4.3816E-02    2.523E+02%                1.79E+00
 I-131  #A    2.0281E-01    2.0282E-01    6.921E+01%                6.03E-01
 Gd-153 #A    9.9404E-02    9.9404E-02    1.506E+02%                1.07E+00
 Ga-68  #A    3.8771E+00    3.8890E+00    1.899E+02%                2.78E+01
 Tc-99m #A   -1.4141E-02   -1.4149E-02    7.268E+02%                3.76E-01
 BA-133 #A    1.7139E-01    1.7139E-01    1.150E+02%                5.41E-01
 CS-134 #A   -8.6592E-02   -8.6592E-02    1.692E+02%                8.14E-01
 CS-137 #A    4.7818E-02    4.7818E-02    3.651E+02%                6.73E-01
 CE-139 #A    4.3206E-02    4.3206E-02    3.020E+02%                4.68E-01
 Ba-140 #A    7.3909E-02    7.3910E-02    5.781E+02%                2.30E+00
 La-140 #A    1.4045E-01    1.4046E-01    9.928E+01%                1.75E+00
 CE-141 #A   -1.7530E-02   -1.7530E-02    9.823E+02%                6.37E-01
 CE-144 #A    7.6650E-02    7.6650E-02    1.178E+03%                3.27E+00
 PM-144 #A    9.4703E-02    9.4703E-02    1.513E+02%                7.51E-01
 EU-152 #A    2.8075E-01    2.8075E-01    8.318E+01%                1.90E+00
 EU-154 #A    3.8069E-01    3.8069E-01    4.858E+02%                6.98E+00
 EU-155 #A   -1.6205E-03   -1.6205E-03    2.417E+04%                1.45E+00
 HF-181 #A    1.8919E-01    1.8919E-01    9.099E+01%                5.96E-01
 Ta-182 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.18E+00
 Hg-203 #A   -8.7656E-03   -8.7657E-03    1.505E+03%                4.98E-01
 TL-208 #A   -8.9393E-02   -8.9393E-02    4.108E+02%                9.19E-01
 pm-146 #A   -3.7173E-02   -3.7173E-02    1.429E+02%                2.19E+00
 y-88   #A    1.6682E-03    1.6682E-03    7.134E+03%                5.27E-01
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                5.17E+03
 Cd-109 #A    2.3120E+00    2.3120E+00    9.433E+01%                7.49E+00
 PB-210  A    4.8499E+00    4.8499E+00    1.096E+02%                1.92E+01
 PB-212 #A   -3.2328E-02   -3.2328E-02    1.113E+03%                1.32E+00
 PB-214 #A    5.0825E-01    5.0825E-01    8.346E+01%                1.63E+00
 BI-207 #A    6.1979E-02    6.1979E-02    2.270E+02%                6.07E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.90E+00
 BI-214 #A   -2.1057E-01   -2.1057E-01    3.386E+02%                2.04E+00
 BI-210M#A    7.4785E-03    7.4785E-03    3.143E+02%                8.85E-01
 RA-224 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.42E+01
 AC-228 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.73E+00
 TH-227 #A   -3.2082E-01   -3.2082E-01    3.471E+02%                3.99E+00
 TH-229 #A   -4.9659E-01   -4.9659E-01    5.281E+02%                9.49E+00
 TH-234 #A    2.0132E+00    2.0132E+00    1.913E+02%                1.50E+01
 PA-231 #A    2.6875E+00    2.6875E+00    9.409E+01%                1.52E+01
 PA-233 #A    2.0325E-01    2.0325E-01    8.530E+01%                1.19E+00
 PA-234 #A   -1.3404E-01   -1.3404E-01    3.714E+02%                1.80E+00
 PA-234M#A    1.0048E+01    1.0048E+01    1.525E+02%                4.49E+01
 U-235  #A    4.6143E-01    4.6143E-01    1.906E+02%                2.78E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:38 PMPage 15
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140324.An1            
                                                                                 
 AM-241 #A    5.1521E-01    5.1521E-01    7.324E+01%                1.26E+00
 Np-237 #A    4.5600E-02    4.5600E-02    1.595E+03%                2.66E+00
 Ir-192 #A    1.2924E-01    1.2924E-01    9.761E+01%                4.39E-01
 Cs-136 #A    6.3785E-02    6.3786E-02    1.132E+02%                6.92E-01
 Np-239 #A   -8.9991E-02   -8.9997E-02    4.058E+02%                1.33E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.32E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.5 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140335
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_LCS 160-99833~2-A 
             Detector: Ge12 S/N10034336   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: LCS 160-99833~2-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:01        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:01:17     Real Time: 1811   sec
        Analysis Time: 2/10/2014 15:31        Dead Time: 0.61   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 12_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.927E+01           55.3     1.066E+01    1.070E+01    2.551E+01
K-40      -5.914E+00          371.9     2.199E+01    2.199E+01    1.666E+01
CO-60      2.917E+02            1.5     4.498E+00    1.532E+01    2.742E+00
I-131      3.712E-01          277.2     1.029E+00    1.029E+00    2.787E+00
CS-134     6.861E-01          117.8     8.082E-01    8.090E-01    2.852E+00
CS-137     3.912E+02            1.1     4.487E+00    2.084E+01    3.768E+00
EU-152     5.500E+00           55.6     3.058E+00    3.072E+00    8.666E+00
EU-154     1.908E+00           85.1     1.624E+00    1.627E+00    2.468E+01
EU-155    -1.297E+00          209.8     2.721E+00    2.722E+00    9.077E+00
TL-208     3.259E+00           22.3     7.262E-01    7.456E-01    2.163E+00
PB-210     1.120E+04            1.1     1.223E+02    6.691E+02    2.153E+02
PB-212     5.488E+00           25.8     1.417E+00    1.460E+00    4.547E+00
PB-214     5.436E+00           36.6     1.990E+00    2.010E+00    6.796E+00
BI-212     1.507E+01           77.2     1.164E+01    1.166E+01    3.862E+01
BI-214     6.893E+00           29.9     2.061E+00    2.091E+00    5.003E+00
AC-228     4.318E+00           93.2     4.024E+00    4.030E+00    1.526E+01
Pa-234     1.654E+00          282.0     4.664E+00    4.665E+00    1.036E+01
TH-234    -1.990E+02           14.7     2.922E+01    3.102E+01    8.370E+01
PA-234M    2.409E+02           57.3     1.379E+02    1.384E+02    4.708E+02
U-235      1.180E-01           81.3     9.583E-02    9.602E-02    1.694E+01
AM-241     1.206E+03            0.8     1.024E+01    6.342E+01    1.545E+01
-----------------------------------------------------------------------------
Total      1.340E+04

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_LCS 160-99833~2-A                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140335.An1

 Acquisition information
        Start time:                 2/10/2014 3:01:17 PM
        Live time:               1800
        Real time:               1811
        Dead time:                  0.61 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:01:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:27 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0813

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.24      416.  15.49   1.42  1.419E-02
    46.53    19137.   1.09   1.10  2.228E-02    46.54   4.250  1.120E+04 PB210 
    59.52    24327.   0.85   1.11  3.121E-02    59.54  35.900  1.206E+03 AM241 
    74.30      186.  23.74   0.92  3.857E-02
    77.14      139.  29.96   0.92  3.963E-02
    88.08      851.   8.11   1.13  4.279E-02
    92.93      110.  34.48   0.57  4.369E-02    92.59   5.584    PBC<MDA TH234 
    93.36       77.  60.90   0.93  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.810  1.680E+01 U235  
                                                93.35   5.561  1.755E+01 AC228 
                                                93.35   5.810  1.680E+01 U235  
                                                93.35   5.561  1.755E+01 AC228 
    93.36       77.  60.90   0.93  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.810  1.680E+01 U235  
                                                93.35   5.561  1.755E+01 AC228 
   121.51       52.  70.67   0.96  4.522E-02   121.78  28.580    PBC<MDA EU152 
                                               123.10  40.790  1.572E+00 EU154 
                                               123.10  40.790  1.572E+00 EU154 
   121.65       26. 168.44   0.96  4.528E-02   121.78  28.580    PBC<MDA EU152 
                                               123.10  40.790  7.872E-01 EU154 
                                               121.78  28.580  1.122E+00 EU152 
   162.79       36. 110.76   1.00  4.061E-02   163.38   5.080    PBC<MDA U235  
                                               163.38   5.080  9.618E+00 U235  
   205.90        6. 667.23   1.04  3.557E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  1.880E+00 U235  
   236.12       36.  77.69   1.07  3.242E-02
   238.52      154.  22.85   1.07  3.220E-02   238.63  43.300  5.489E+00 PB212 
   277.13       14. 264.09   1.11  2.910E-02   277.28   6.310    PBC<MDA TL208 
   284.47       13. 277.17   1.11  2.861E-02   284.30   6.140    PBC<MDA I131  
   295.19       48.  64.80   1.12  2.789E-02   295.09  19.300    PBC<MDA PB214 
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                                               295.09  19.300    PBC<MDA PB214 
   299.99       24. 145.65   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
   338.22       21. 153.90   1.16  2.538E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  3.910E+00 AC228 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   343.35       53.  59.19   1.17  2.508E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  4.448E+00 EU152 
   351.87       95.  32.65   1.18  2.470E-02   351.93  37.600    PBC<MDA PB214 
                                               351.93  37.600    PBC<MDA PB214 
   363.00        3. 912.36   1.19  2.410E-02   364.48  81.700    PBC<MDA I131  
   477.64       73.  55.30   0.74  1.991E-02   477.60  10.520    PBC<MDA BE7   
   563.63       21. 117.80   1.36  1.768E-02   563.24   8.350    PBC<MDA CS134 
                                               563.24   8.350  8.042E+00 CS134 
   583.30       84.  20.92   1.38  1.724E-02   583.02  84.500  3.187E+00 TL208 
   585.21       14.  84.52   0.35  1.719E-02
   585.48       17. 112.37   1.38  1.719E-02
   609.35      105.  26.91   0.57  1.669E-02   609.31  46.090  7.572E+00 BI214 
   630.64       16.  61.87   0.51  1.628E-02
   661.65     9428.   1.15   1.58  1.571E-02   661.66  85.210  3.912E+02 CS137 
   721.49        5. 440.68   1.50  1.471E-02   723.36  20.220    PBC<MDA EU154 
                                               723.36  20.220  8.555E-01 EU154 
   728.15       30.  77.24   1.51  1.465E-02   727.17   7.550    PBC<MDA BI212 
   765.46       25.  91.67   1.54  1.409E-02   766.41   0.294    PBC<MDA PA234M
   779.24       25.  94.15   1.55  1.392E-02   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  7.654E+00 EU152 
   795.64       15. 155.82   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  7.250E-01 CS134 
   860.86       31.  86.15   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   878.24        3. 725.93   1.63  1.269E-02   880.53   6.000    PBC<MDA Pa234 
                                               880.53   6.000  2.440E+00 Pa234 
   886.52        9. 281.99   1.64  1.266E-02   883.24   9.600    PBC<MDA Pa234 
                                               883.24   9.600  3.908E+00 Pa234 
   911.75       32.  93.79   1.66  1.237E-02   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  4.890E+00 AC228 
   969.82       14. 213.73   1.71  1.180E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  3.647E+00 AC228 
   995.48       23. 107.55   1.73  1.155E-02   996.33  10.600    PBC<MDA EU154 
                                               996.33  10.600  1.055E+01 EU154 
  1000.56       36.  68.63   1.73  1.151E-02  1001.00   0.837    PBC<MDA PA234M
  1118.94       11. 149.01   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
  1173.23     5048.   1.65   1.97  1.018E-02  1173.24  99.900  2.757E+02 CO60  
  1332.48     4840.   1.54   2.03  9.220E-03  1332.50  99.980  2.917E+02 CO60  
  1764.62       10.  42.59   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   144.64    36.24      1181.       416. 2.932E+04   15.49   1.417  -      s 
   296.70    74.29      1018.       266. 6.884E+03   23.30   0.464  -      s 
   308.04    77.13       656.       108. 2.738E+03   38.53   0.645  -      s 
   351.84    88.08      1075.       860. 2.010E+04    6.38   1.133  -      s 
   943.31   236.17       382.        35. 1.075E+03   81.14   1.069  -      sc
  2339.35   585.21        63.        14. 8.143E+02   84.52   0.351  -      lc
  2340.45   585.21       178.        17. 9.994E+02  112.37   1.385  -      lc
  2521.04   630.64        41.        16. 9.830E+02   61.87   0.506  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.Page 447 of 1443
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.75    46.53      6116.     19105.    10.614     1.09   1.104s
 AM-241    237.69    59.52      4395.     24327.    13.515     0.85   1.110s
 TH-234    245.37    61.44      1643.      -455.    -0.253    14.00   0.905s
 EU-155    348.68    87.29      1704.        -9.    -0.005   658.32   0.928s
 TH-234    371.21    92.93       733.       110.     0.061    34.48   0.566s
 U-235     372.89    93.35      1060.        77.     0.043    60.90   0.934D
 AC-228    372.89    93.35      1060.        77.     0.043    60.90   0.934D
 EU-155    420.53   105.27      1088.       -22.    -0.012   209.81   0.946s
 EU-152    486.00   121.65       956.        26.     0.015   168.44   0.961s
 EU-154    485.42   121.51       654.        52.     0.029    70.67   0.963s
 U-235     578.15   144.71       932.       -37.    -0.020   118.90   0.982s
 U-235     650.42   162.79       765.        36.     0.020   110.76   1.001s
 U-235     822.76   205.90       807.         6.     0.003   667.23   1.040s
 PB-212    953.60   238.63       571.       138.     0.077    23.02   1.071D
 TL-208   1107.48   277.13       670.        14.     0.008   264.09   1.107s
 I-131    1136.83   284.47       641.        13.     0.007   277.17   1.114 
 PB-214   1179.71   295.19       617.        48.     0.027    64.80   1.124s
 PB-212   1198.88   299.99       578.        24.     0.013   145.65   1.128s
 AC-228   1351.74   338.22       535.        21.     0.012   153.90   1.163s
 EU-152   1372.26   343.35       469.        53.     0.030    59.19   1.169s
 PB-214   1406.30   351.87       566.        95.     0.053    32.65   1.176s
 I-131    1450.80   363.00       425.         3.     0.002   912.36   1.187s
 BE-7     1909.18   477.64       402.        73.     0.040    55.30   0.740s
 CS-134   2253.07   563.63       306.        21.     0.012   117.80   1.365s
 TL-208   2330.61   583.02       134.        84.     0.046    20.92   1.383D
 BI-214   2435.91   609.35       204.       105.     0.058    26.91   0.568s
 CS-137   2645.06   661.65       357.      9428.     5.238     1.15   1.583 
 EU-154   2884.44   721.49       201.         5.     0.003   440.68   1.503s
 BI-212   2911.07   728.15       253.        30.     0.017    77.24   1.507s
 PA-234M  3060.29   765.46       251.        25.     0.014    91.67   1.540s
 EU-152   3115.44   779.24       260.        25.     0.014    94.15   1.550s
 BI-212   3139.49   785.25       283.       -10.    -0.005   248.57   1.556s
 CS-134   3181.05   795.64       276.        15.     0.008   155.82   1.565s
 TL-208   3441.94   860.86       342.        31.     0.017    86.15   1.618 
 EU-154   3473.47   868.74       206.       -16.    -0.009   131.99   1.629s
 Pa-234   3511.50   878.24       293.         3.     0.002   725.93   1.635s
 Pa-234   3544.62   886.52       286.         9.     0.005   281.99   1.637s
 AC-228   3645.57   911.75       422.        32.     0.018    93.79   1.660s
 Pa-234   3789.72   947.78       408.       -20.    -0.011   142.17   1.688s
 AC-228   3877.88   969.82       411.        14.     0.008   213.73   1.707s
 EU-154   3980.56   995.48       301.        23.     0.013   107.55   1.729s
 PA-234M  4000.91  1000.56       287.        36.     0.020    68.63   1.733s
 EU-154   4015.55  1004.22       371.       -28.    -0.016    98.26   1.736s
 BI-214   4474.60  1118.94       246.        11.     0.006   149.01   1.827 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60    4691.88  1173.23       247.      5048.     2.805     1.65   1.967 
 EU-154   5094.95  1273.93        45.        -5.    -0.003   201.71   1.946s
 CO-60    5329.30  1332.48        84.      4840.     2.689     1.54   2.033 
 EU-152   5631.91  1408.07        19.        -3.    -0.002   224.91   2.046s
 K-40     5835.40  1458.90        28.       -10.    -0.005   220.76   2.085s
 BI-214   7059.67  1764.62        15.        10.     0.006    42.59   2.297s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.9272E+01                                      5.31E+01             
                           477.60 1.927E+01  (  2.551E+01 5.53E+01 1.05E+01 G  
 
K-40     N  -5.9141E+00                                      4.66E+11             
                          1460.83-5.914E+00 ?(P 1.666E+01 2.21E+02 1.07E+01 G  
 
CO-60    F   2.9167E+02                                      1.93E+03             
                          1332.50 2.917E+02  (  2.742E+00 1.54E+00 1.00E+02 G  
                          1173.24 2.757E+02 -   4.145E+00 1.65E+00 9.99E+01 G  
 
I-131    I   3.7115E-01                                      8.02E+00             
                           364.48 9.034E-02 &(  2.787E+00 9.12E+02 8.17E+01 G  
                           284.30 4.108E+00  (  3.818E+01 2.77E+02 6.14E+00 G  
                           636.97-7.465E-01 %   4.146E+01 1.63E+03 7.17E+00 G  
 
CS-134   I   6.8607E-01                                      7.54E+02             
                           604.71 2.275E-02 %(  2.852E+00 3.68E+03 9.76E+01 G  
                           795.87 7.250E-01 ?(  3.801E+00 1.56E+02 8.55E+01 G  
                           569.32-9.400E-02 &   1.740E+01 5.44E+03 1.54E+01 G  
                           801.95-4.174E-01 %   3.689E+01 2.59E+03 8.69E+00 G  
                           563.24 8.042E+00 ?(  3.170E+01 1.18E+02 8.35E+00 G  
 
CS-137   I   3.9121E+02                                      1.10E+04             
                           661.66 3.912E+02  (  3.768E+00 1.15E+00 8.52E+01 G  
 
EU-152   F   5.4995E+00                                      4.94E+03             
                           344.29 4.448E+00 &(  8.666E+00 5.92E+01 2.65E+01 G  
                           121.78 1.122E+00 -   6.302E+00 1.68E+02 2.86E+01 G  
                           778.92 7.654E+00 ?(  2.404E+01 9.42E+01 1.29E+01 G  
                           964.11-7.765E-01 %   3.417E+01 1.30E+03 1.46E+01 G  
                          1112.07 2.678E-01 %   3.112E+01 3.41E+03 1.36E+01 G  
                          1408.00-8.481E-01 -   6.874E+00 2.25E+02 2.10E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  6
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   1.9080E+00                                      3.14E+03             
                           873.23-5.557E+00 &(  2.468E+01 1.32E+02 1.23E+01 G  
                           123.10 1.572E+00 +   3.672E+00 7.07E+01 4.08E+01 G  
                          1274.54-7.976E-01 +   5.613E+00 2.02E+02 3.52E+01 G  
                           723.36 8.555E-01 &   1.286E+01 4.41E+02 2.02E+01 G  
                          1004.77-7.589E+00 &   2.484E+01 9.83E+01 1.80E+01 G  
                           996.33 1.055E+01 ?(  3.791E+01 1.08E+02 1.06E+01 G  
 
EU-155   I  -1.2968E+00                                      1.81E+03             
                           105.31-1.297E+00 ?(  9.077E+00 2.10E+02 2.12E+01 G  
                            86.54-3.786E-01 +   8.319E+00 6.58E+02 3.07E+01 G  
 
TL-208   N   3.2586E+00                                      6.98E+02             
                           583.02 3.187E+00  (P 2.163E+00 2.09E+01 8.45E+01 G  
                           277.28 4.215E+00 ?(  3.731E+01 2.64E+02 6.31E+00 G  
                           860.56 1.074E+01 +   3.077E+01 8.62E+01 1.24E+01 G  
 
PB-210   N   1.1203E+04                                      8.14E+03             
                            46.54 1.120E+04 *(P 2.153E+02 1.09E+00 4.25E+00 G  
 
PB-212   N   5.4878E+00                                      6.98E+02             
                           238.63 5.488E+00  (P 4.547E+00 2.30E+01 4.33E+01 G  
                           300.03 1.448E+01 +   7.048E+01 1.46E+02 3.28E+00 G  
 
PB-214   N   5.4357E+00                                      5.84E+05             
                           351.93 5.698E+00 *(P 6.796E+00 3.26E+01 3.76E+01 G  
                           295.09 4.924E+00 ?(P 1.223E+01 6.48E+01 1.93E+01 G  
                           242.00-1.736E+00 % P 3.284E+01 1.26E+03 7.43E+00 G  
 
BI-212   N   1.5067E+01                                      6.98E+02             
                           727.17 1.507E+01 &(  3.862E+01 7.72E+01 7.55E+00 G  
                           785.42-3.030E+01 +   2.546E+02 2.49E+02 1.28E+00 G  
 
BI-214   N   6.8926E+00                                      5.84E+05             
                           609.31 7.572E+00  (P 5.003E+00 2.69E+01 4.61E+01 G  
                          1120.29 3.843E+00 - P 2.640E+01 1.49E+02 1.51E+01 G  
                          1764.49 4.860E+00 ?(P 1.014E+01 4.26E+01 1.54E+01 G  
 
AC-228   N   4.3175E+00                                      2.10E+03             
                           911.07 4.890E+00 ?(  1.526E+01 9.38E+01 2.90E+01 G  
                           968.97 3.647E+00 ?(  2.621E+01 2.14E+02 1.75E+01 G  
                           338.32 3.910E+00 ?(  2.013E+01 1.54E+02 1.20E+01 G  
                                                            Energy duplication    
                            93.35 1.755E+01     3.521E+01 6.09E+01 5.56E+00 XA 
 
Pa-234   N   1.6541E+00                                      1.63E+12             
                           131.29 1.902E-01 %(  1.036E+01 1.62E+03 1.80E+01 G  
                           569.47 2.471E-01 &   3.257E+01 3.87E+03 8.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           946.02-7.022E+00 &   3.343E+01 1.42E+02 1.34E+01 G  
                           883.24 3.908E+00 ?(  3.728E+01 2.82E+02 9.60E+00 G  
                           880.53 2.440E+00 ?(  6.018E+01 7.26E+02 6.00E+00 G  
 
TH-234   N  -1.9895E+02                                      1.63E+12             
                            63.29-1.989E+02 ?(P 8.370E+01 1.40E+01 3.81E+00 G  
                            92.59 2.496E+01 + P 2.936E+01 3.45E+01 5.58E+00 G  
 
PA-234M  N   2.4086E+02                                      1.63E+12             
                          1001.00 2.075E+02 @(  4.708E+02 6.86E+01 8.37E-01 G  
                           766.41 3.359E+02 &(  1.026E+03 9.17E+01 2.94E-01 G  
 
U-235    N   1.1795E-01                                      2.57E+11             
                           143.79-4.285E+00 &(  1.694E+01 1.19E+02 1.10E+01 G  
                           205.33 1.880E+00 +   4.211E+01 6.67E+02 5.01E+00 G  
                           163.38 9.618E+00  (  3.543E+01 1.11E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35 1.680E+01     3.370E+01 6.09E+01 5.81E+00 X  
 
AM-241   T   1.2060E+03                                      1.58E+05             
                            59.54 1.206E+03 *(  1.545E+01 8.49E-01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 EU-155      87.29      1704.        -9.    -0.005   658.32  -3.786E-01   
 U-235       93.35      1060.        77.     0.043    60.90   1.680E+01   
 AC-228      93.35      1060.        77.     0.043    60.90   1.755E+01   
 EU-155     105.27      1088.       -22.    -0.012   209.81  -1.297E+00   
 EU-152     121.65       956.        26.     0.015   168.44   1.122E+00   
 EU-154     121.51       654.        52.     0.029    70.67   1.572E+00   
 U-235      144.71       932.       -37.    -0.020   118.90  -4.285E+00   
 U-235      162.79       765.        36.     0.020   110.76   9.618E+00   
 U-235      205.90       807.         6.     0.003   667.23   1.880E+00   
 PB-214     295.19       617.        48.     0.027    64.80   4.924E+00  P
 AC-228     338.22       535.        21.     0.012   153.90   3.910E+00   
 EU-152     343.35       469.        53.     0.030    59.19   4.448E+00   
 PB-214     351.87       566.        95.     0.053    32.65   5.698E+00  P
 CS-134     563.63       306.        21.     0.012   117.80   8.042E+00   
 EU-154     721.49       201.         5.     0.003   440.68   8.555E-01   
 BI-212     728.15       253.        30.     0.017    77.24   1.507E+01   
 PA-234M    765.46       251.        25.     0.014    91.67   3.359E+02   
 EU-152     779.24       260.        25.     0.014    94.15   7.654E+00   
 BI-212     785.25       283.       -10.    -0.005   248.57  -3.030E+01   
 CS-134     795.64       276.        15.     0.008   155.82   7.250E-01   
 EU-154     868.74       206.       -16.    -0.009   131.99  -5.557E+00   
 Pa-234     878.24       293.         3.     0.002   725.93   2.440E+00   
 Pa-234     886.52       286.         9.     0.005   281.99   3.908E+00   
 AC-228     911.75       422.        32.     0.018    93.79   4.890E+00   
 Pa-234     947.78       408.       -20.    -0.011   142.17  -7.022E+00   
 AC-228     969.82       411.        14.     0.008   213.73   3.647E+00   
 EU-154     995.48       301.        23.     0.013   107.55   1.055E+01   
 PA-234M   1000.56       287.        36.     0.020    68.63   2.075E+02   
 EU-154    1004.22       371.       -28.    -0.016    98.26  -7.589E+00   
 EU-154    1273.93        45.        -5.    -0.003   201.71  -7.976E-01   
 EU-152    1408.07        19.        -3.    -0.002   224.91  -8.481E-01   
 K-40      1458.90        28.       -10.    -0.005   220.76  -5.914E+00  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:31:34 PMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140335.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7    A    1.9272E+01    1.9272E+01    5.530E+01%                2.55E+01
 K-40   #A   -5.9141E+00   -5.9141E+00    3.719E+02%                1.67E+01
 CO-60        2.9167E+02    2.9167E+02    1.542E+00%                2.74E+00
 I-131   A    3.7114E-01    3.7115E-01    2.772E+02%                2.79E+00
 CS-134 #A    6.8607E-01    6.8607E-01    1.178E+02%                2.85E+00
 CS-137       3.9121E+02    3.9121E+02    1.147E+00%                3.77E+00
 EU-152 #A    5.4995E+00    5.4995E+00    5.561E+01%                8.67E+00
 EU-154 #A    1.9080E+00    1.9080E+00    8.513E+01%                2.47E+01
 EU-155 #A   -1.2968E+00   -1.2968E+00    2.098E+02%                9.08E+00
 TL-208       3.2586E+00    3.2586E+00    2.228E+01%                2.16E+00
 PB-210 #     1.1203E+04    1.1203E+04    1.091E+00%                2.15E+02
 PB-212       5.4878E+00    5.4878E+00    2.581E+01%                4.55E+00
 PB-214 #A    5.4357E+00    5.4357E+00    3.661E+01%                6.80E+00
 BI-212 #A    1.5067E+01    1.5067E+01    7.724E+01%                3.86E+01
 BI-214       6.8926E+00    6.8926E+00    2.990E+01%                5.00E+00
 AC-228 #A    4.3175E+00    4.3175E+00    9.319E+01%                1.53E+01
 Pa-234 #A    1.6541E+00    1.6541E+00    2.820E+02%                1.04E+01
 TH-234 #A   -1.9895E+02   -1.9895E+02    1.469E+01%                8.37E+01
 PA-234M#A    2.4086E+02    2.4086E+02    5.726E+01%                4.71E+02
 U-235  #A    1.1795E-01    1.1795E-01    8.125E+01%                1.69E+01
 AM-241 #     1.2060E+03    1.2060E+03    8.488E-01%                1.54E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  609.1 to  1999.4 keV)     1.313E+04  Bq/Sample     
 Total Decayed Activity (  609.1 to  1999.4 keV) 1.3127238E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 14_Gamma_20140345
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-1-G 
             Detector: Ge14 SN/11080670   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-1-G
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:01        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:02:02     Real Time: 1832   sec
        Analysis Time: 2/10/2014 15:33        Dead Time: 1.73   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-02-08_0059.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.386E+00    1.386E+00    8.258E+00
NA-22      3.617E-04       109900.0     3.976E-01    3.976E-01    1.506E+00
K-40       1.339E+02            7.6     1.016E+01    1.225E+01    8.217E+00
Sc-46      2.905E-01           76.5     2.223E-01    2.228E-01    9.586E-01
CR-51      2.650E+00           63.7     1.688E+00    1.694E+00    5.552E+00
MN-54      7.461E-02          401.3     2.994E-01    2.994E-01    1.104E+00
FE-59     -2.924E-01          208.1     6.085E-01    6.087E-01    2.220E+00
Co-56      3.395E-01           76.9     2.611E-01    2.616E-01    8.813E-01
CO-57      2.087E-01          112.5     2.347E-01    2.350E-01    5.498E-01
CO-58      0.000E+00         1000.0     7.087E-02    7.088E-02    1.211E+00
CO-60     -1.232E-04       224100.0     2.761E-01    2.761E-01    1.113E+00
ZN-65     -1.363E-01          517.3     7.050E-01    7.050E-01    2.628E+00
NB-94      5.393E-02          440.5     2.376E-01    2.376E-01    8.886E-01
ZR-95     -1.764E-01          297.1     5.239E-01    5.240E-01    1.912E+00
NB-95     -1.134E-01          257.7     2.924E-01    2.924E-01    1.062E+00
RU-103     9.822E-03         2045.0     2.008E-01    2.008E-01    7.591E-01
RH-106     0.000E+00         1000.0     1.901E+00    1.901E+00    1.091E+01
AG-108M   -1.778E-02         1010.0     1.797E-01    1.797E-01    6.771E-01
AG-110M    3.815E-02          584.6     2.230E-01    2.230E-01    1.653E+00
SN-113     2.261E-01          142.4     3.221E-01    3.223E-01    1.128E+00
SB-124    -1.707E-01          153.4     2.618E-01    2.619E-01    9.267E-01
SB-125     4.401E-01           85.2     3.748E-01    3.755E-01    2.234E+00
I-131      9.162E-02          210.7     1.930E-01    1.931E-01    6.976E-01
Gd-153    -5.877E-02          168.6     9.908E-02    9.914E-02    1.956E+00
Ga-68     -2.574E-01         4137.0     1.065E+01    1.065E+01    4.107E+01
Tc-99m     8.707E-04        22090.0     1.923E-01    1.923E-01    6.752E-01
BA-133    -1.285E-01          203.3     2.613E-01    2.614E-01    9.395E-01
CS-134     2.588E-01          104.4     2.701E-01    2.704E-01    8.773E-01
CS-137     1.755E-01          145.1     2.547E-01    2.548E-01    9.153E-01
CE-139     7.611E-02          222.8     1.695E-01    1.697E-01    5.939E-01
Ba-140     7.815E-01           77.8     6.084E-01    6.097E-01    3.619E+00
La-140     2.854E-02         1332.0     3.802E-01    3.802E-01    1.488E+00
CE-141    -1.073E-01          311.1     3.337E-01    3.338E-01    1.161E+00
CE-144    -7.383E-01          185.6     1.370E+00    1.371E+00    4.727E+00
PM-144    -6.538E-03           66.5     4.348E-03    4.361E-03    1.052E+00
EU-152     9.772E-02          257.7     2.519E-01    2.519E-01    2.809E+00
EU-154     3.597E-01          134.5     4.840E-01    4.843E-01    7.797E+00
EU-155     1.591E+00           28.8     4.580E-01    4.662E-01    2.147E+00
HF-181     3.713E-01           63.7     2.366E-01    2.374E-01    9.112E-01
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Ta-182     1.583E+00           73.1     1.157E+00    1.159E+00    3.870E+00
Hg-203     1.835E-01           88.1     1.616E-01    1.619E-01    5.519E-01
TL-208     2.910E+00           15.0     4.368E-01    4.621E-01    6.669E-01
pm-146     1.866E-01          156.1     2.913E-01    2.915E-01    2.307E+00
y-88      -6.702E-03         4206.0     2.819E-01    2.819E-01    1.083E+00
Cd-113m   -1.694E+03          169.4     2.869E+03    2.871E+03    1.004E+04
Cd-109     6.261E+00           59.4     3.717E+00    3.733E+00    1.218E+01
PB-210     9.023E+00           83.0     7.491E+00    7.510E+00    2.337E+01
PB-212     6.111E+00           10.3     6.307E-01    7.443E-01    1.399E+00
PB-214     5.979E+00           11.7     6.979E-01    7.639E-01    1.546E+00
BI-207     1.889E-01          130.4     2.462E-01    2.464E-01    8.654E-01
BI-212     4.280E+00           75.9     3.246E+00    3.254E+00    1.093E+01
BI-214     6.438E+00           17.0     1.091E+00    1.141E+00    2.071E+00
BI-210M    1.611E-01          101.6     1.637E-01    1.640E-01    1.299E+00
RA-224     6.062E+00           93.8     5.685E+00    5.698E+00    1.916E+01
AC-228     4.433E+00           20.5     9.074E-01    9.351E-01    3.747E+00
TH-227    -3.175E+00           68.2     2.164E+00    2.174E+00    7.165E+00
TH-229     3.814E+00           92.3     3.522E+00    3.535E+00    1.192E+01
TH-234     6.249E+00           49.2     3.076E+00    3.093E+00    1.847E+01
PA-231     9.598E-01           75.0     7.197E-01    7.216E-01    2.095E+01
PA-233     2.641E-01           88.7     2.341E-01    2.346E-01    1.718E+00
PA-234     1.789E-01           94.2     1.686E-01    1.688E-01    3.276E+00
PA-234M    9.292E+00          402.6     3.741E+01    3.741E+01    1.395E+02
U-235      7.399E-01           61.0     4.516E-01    4.531E-01    5.288E+00
AM-241     9.111E-01           60.1     5.477E-01    5.498E-01    1.798E+00
Np-237    -7.776E-01          195.0     1.517E+00    1.517E+00    5.186E+00
Ir-192     8.649E-01           22.6     1.957E-01    2.023E-01    6.710E-01
Cs-136     1.054E-01          220.7     2.325E-01    2.326E-01    8.638E-01
Np-239     2.254E-01          254.4     5.733E-01    5.734E-01    2.003E+00
Nd-147    -1.518E-02         8752.0     1.329E+00    1.329E+00    5.112E+00
-----------------------------------------------------------------------------
Total      2.195E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-1-G                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140345.An1

 Acquisition information
        Start time:                 2/10/2014 3:02:02 PM
        Live time:               1800
        Real time:               1832
        Dead time:                  1.73 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:01:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-02-08_0059.PBC
                                                 2/8/2014 12:59:45 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0911

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.53       15.  32.60   0.77  2.171E-02    46.54   4.250    PBC<MDA PB210 
    50.44        3. 315.02   0.75  2.439E-02    50.14   8.000    PBC<MDA TH227 
    59.54       18.  60.12   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.22       16.  40.54   0.52  3.281E-02    63.29   3.810    PBC<MDA TH234 
    74.74       71.  20.66   0.78  3.811E-02
    77.06      138.  10.94   0.78  3.895E-02
    80.04       16.  59.80   0.78  4.020E-02    80.99  34.060    PBC<MDA BA133 
    87.27       47.  28.39   0.75  4.180E-02    86.54  30.700  2.028E+00 EU155 
                                                86.54  30.700  2.028E+00 EU155 
    90.10       18.  59.36   0.79  4.196E-02    88.04   3.790    PBC<MDA Cd109 
    92.68       58.  24.14   0.95  4.281E-02    92.59   5.584    PBC<MDA TH234 
    93.47        2. 564.02   0.80  4.291E-02    93.35   5.561    PBC<MDA AC228 
   103.38        4. 269.29   0.81  4.392E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.237E-01 Np239 
                                               103.20  21.800  2.464E-01 Gd153 
   105.11       14.  77.92   0.81  4.403E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  8.240E-01 EU155 
   106.76        4. 254.35   0.81  4.406E-02   106.13  22.700    PBC<MDA Np239 
   122.41       10. 113.58   0.83  4.378E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.420E-01 CO57  
                                               123.10  40.790  2.985E-01 EU154 
                                               121.78  28.580  4.252E-01 EU152 
   122.49        3. 408.62   0.83  4.372E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.031E-02 CO57  
                                               123.10  40.790  8.472E-02 EU154 
   122.65        4. 257.75   0.83  4.380E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.290E-02 CO57  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               123.10  40.790  1.322E-01 EU154 
   131.73        7. 138.37   0.84  4.283E-02   133.02  43.300    PBC<MDA HF181 
   136.77        6. 190.81   0.84  4.245E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.556E-01 CO57  
   136.77        6. 194.14   0.84  4.243E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.429E-01 CO57  
   162.94       13.  61.03   0.87  3.841E-02   163.38   5.080    PBC<MDA U235  
   163.60       10.  77.84   0.87  3.853E-02
   165.99        4. 222.77   0.87  3.872E-02   165.85  79.900    PBC<MDA CE139 
   193.17       10.  92.33   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   238.56      152.  12.51   0.78  2.932E-02   238.63  43.300  6.197E+00 PB212 
   240.96       13.  93.78   0.95  2.909E-02   240.99   4.100    PBC<MDA RA224 
   241.97       31.  32.55   0.95  2.900E-02   242.00   7.430    PBC<MDA PB214 
   256.56       11.  65.28   0.96  2.775E-02   256.24   7.000    PBC<MDA TH227 
   277.48        7.  88.06   0.99  2.596E-02   277.28   6.310  2.356E+00 TL208 
                                               279.20  81.460  1.835E-01 Hg203 
   277.51        6. 131.50   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  1.470E-01 Hg203 
   295.02       42.  22.63   1.00  2.481E-02   295.09  19.300  4.270E+00 PB214 
                                               295.95  30.160  3.106E+00 Ir192 
                                               295.95  30.160  3.106E+00 Ir192 
   295.22       62.  16.82   0.36  2.487E-02
   300.24        8.  88.65   1.01  2.454E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.929E+00 PA231 
                                               300.18   6.200  2.750E+00 PA233 
   300.26        8.  77.68   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.581E+00 PA231 
                                               300.18   6.200  3.009E+00 PA233 
   300.26        8.  77.69   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.580E+00 PA231 
                                               300.18   6.200  3.009E+00 PA233 
   304.50        5. 101.63   1.01  2.425E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  4.488E-01 BI210M
   304.50        5. 101.65   1.01  2.424E-02   304.85   4.290  2.928E+00 Ba140 
                                               304.90  28.000  4.487E-01 BI210M
   316.30        3. 213.04   1.02  2.355E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  8.817E-02 Ir192 
   320.67       11.  63.70   1.03  2.334E-02   320.08   9.940    PBC<MDA CR51  
   338.59       26.  30.96   1.04  2.235E-02   338.32  12.010  5.317E+00 AC228 
   345.36       10.  63.73   1.05  2.197E-02   345.83  15.070    PBC<MDA HF181 
   351.93       85.  13.57   1.05  2.167E-02   351.93  37.600  5.362E+00 PB214 
   364.61        3. 210.67   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   392.13        5. 142.44   1.09  1.993E-02   391.69  64.000    PBC<MDA SN113 
   453.86        3. 233.20   1.15  1.774E-02   453.88  65.000    PBC<MDA pm146 
   463.48        4. 142.24   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   478.10        8.  70.00   1.18  1.706E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  2.438E+00 BE7   
   482.81        4. 166.13   1.18  1.691E-02   482.00  80.500    PBC<MDA HF181 
   511.32       24.  34.95   1.21  1.612E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  4.196E+00 RH106 
   563.28        5. 104.36   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   569.89        5. 135.13   1.26  1.481E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.181E+00 PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage  4
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.70  97.740  1.830E-01 BI207 
   569.95        5. 130.37   1.26  1.481E-02   569.32  15.380  1.200E+00 CS134 
                                               569.47   8.200  2.251E+00 PA234 
                                               569.70  97.740  1.889E-01 BI207 
   582.95       64.  15.01   1.51  1.453E-02   583.02  84.500  2.910E+00 TL208 
   600.56        2. 245.97   1.29  1.419E-02   600.50  17.860    PBC<MDA SB125 
   604.03        2. 272.48   1.29  1.412E-02   604.71  97.620    PBC<MDA CS134 
   609.35       82.  15.49   0.61  1.403E-02   609.31  46.090  6.438E+00 BI214 
                                               610.30   5.750  5.654E+01 RU103 
   635.97        5.  99.74   1.32  1.356E-02   635.89  11.310    PBC<MDA SB125 
   661.87        4. 145.15   1.34  1.313E-02   661.66  85.210    PBC<MDA CS137 
   702.19        1. 440.54   1.38  1.251E-02   702.63  97.900    PBC<MDA NB94  
   727.10        7.  75.86   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   747.19        2. 207.61   1.42  1.191E-02   747.16  34.000    PBC<MDA pm146 
   763.87        1. 605.73   1.43  1.170E-02   763.94  22.280    PBC<MDA AG110M
   818.53        2. 220.66   1.48  1.106E-02   818.50 100.000    PBC<MDA Cs136 
   834.91        1. 401.32   1.49  1.088E-02   834.85  99.980    PBC<MDA MN54  
   845.62        7.  76.89   1.50  1.076E-02   846.77  99.935    PBC<MDA Co56  
   860.54        1. 658.97   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   888.73        1. 547.82   1.54  1.034E-02   889.28  99.984    PBC<MDA Sc46  
   911.43       20.  34.89   1.55  1.014E-02   911.07  29.000    PBC<MDA AC228 
   968.80       15.  39.93   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
   996.70        3. 149.25   1.62  9.425E-03   996.33  10.600    PBC<MDA EU154 
  1001.37        1. 402.59   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1120.92        8.  76.53   1.72  8.561E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.350E-01 Sc46  
                                              1121.30  34.900  1.534E+00 Ta182 
  1120.94        4.  82.50   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.94        9.  73.08   1.72  8.556E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.522E-01 Sc46  
                                              1121.30  34.900  1.583E+00 Ta182 
  1189.04        2. 416.00   1.77  8.153E-03  1189.05  16.200    PBC<MDA Ta182 
  1408.16        7.  49.55   1.92  7.092E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  2.600E+00 EU152 
  1460.81      180.   7.45   0.67  6.879E-03  1460.83  10.670  1.339E+02 K40   
  1764.43        3.  72.65   2.14  5.878E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.43    74.76        70.        80. 2.099E+03   21.29   0.614  -      sM
   307.69    77.08        40.       149. 3.826E+03   11.01   0.864  -       M
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.56    46.53        60.        15.     0.008    32.60   0.773s
 TH-227    201.18    50.44        36.         3.     0.002   315.02   0.751s
 AM-241    237.57    59.54        50.        18.     0.010    60.12   0.761 
 TH-234    252.28    63.22        70.        16.     0.009    40.54   0.520s
 BA-133    319.53    80.04        37.        16.     0.009    59.80   0.784s
 Np-237    343.80    86.11       107.        -8.    -0.004   195.03   0.789 
 EU-155    348.19    87.21        74.        49.     0.027    28.80   0.790s
 Cd-109    359.76    90.10        48.        18.     0.010    59.36   0.791 
 Nd-147    363.22    90.97       105.       -12.    -0.007   124.54   0.794s
 TH-234    369.72    92.59        77.        24.     0.013    24.78   0.796D
 AC-228    372.76    93.35        83.         2.     0.001   564.02   0.797D
 Gd-153    390.54    97.80        86.        -7.    -0.004   202.93   0.801s
 Np-239    391.95    98.15        56.        -4.    -0.002   269.86   0.803s
 Gd-153    412.86   103.38        63.         4.     0.002   269.29   0.807s
 EU-155    419.80   105.11        51.        14.     0.008    77.92   0.809s
 Np-239    426.39   106.76        51.         4.     0.002   254.35   0.810s
 EU-152    489.95   122.65        58.         4.     0.002   257.75   0.826s
 CO-57     488.98   122.41        54.        10.     0.005   113.58   0.826s
 EU-154    489.29   122.49        60.         3.     0.002   408.62   0.827s
 PA-234    522.15   130.71        85.       -10.    -0.006   131.35   0.836s
 HF-181    526.23   131.73        37.         7.     0.004   138.37   0.838s
 CE-144    533.32   133.50        65.        -6.    -0.004   185.59   0.838s
 HF-181    546.37   136.77        66.         6.     0.003   190.81   0.841s
 CO-57     546.41   136.77        66.         6.     0.003   194.14   0.841s
 CE-141    581.29   145.50        69.        -4.    -0.002   311.11   0.850s
 Ba-140    653.68   163.60        26.        10.     0.006    77.84   0.868s
 U-235     651.04   162.94        26.        13.     0.007    61.03   0.869s
 CE-139    663.25   165.99        42.         4.     0.002   222.77   0.871s
 TH-229    771.94   193.17        41.        10.     0.006    92.33   0.899s
 U-235     816.50   204.31        30.        -4.    -0.002   279.95   0.911s
 TH-229    841.77   210.63        50.        -7.    -0.004   152.65   0.917s
 TH-227    947.48   237.07        90.       -21.    -0.012    68.16   0.942s
 PB-212    953.75   238.63        39.       140.     0.078     9.58   0.945D
 RA-224    963.16   240.99        68.        13.     0.007    93.78   0.947D
 PB-214    967.21   242.00        48.        31.     0.017    32.55   0.948D
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    977.49   244.57        64.       -10.    -0.006   116.08   0.951s
 TH-227   1025.45   256.56        21.        11.     0.006    65.28   0.963s
 Cd-113m  1052.44   263.31        33.        -5.    -0.003   169.40   0.970s
 TL-208   1109.23   277.51        24.         6.     0.003   131.50   0.983s
 Hg-203   1109.10   277.48        15.         7.     0.004    88.06   0.985s
 I-131    1136.89   284.43        27.        -2.    -0.001   341.49   0.990s
 PB-214   1180.04   295.22        20.        62.     0.034    16.82   0.356s
 Ir-192   1179.28   295.02        24.        42.     0.023    22.63   1.002s
 PB-212   1200.23   300.26        16.         8.     0.005    77.68   1.006s
 PA-231   1200.23   300.26        16.         8.     0.005    77.69   1.006s
 PA-233   1200.16   300.24        19.         8.     0.004    88.65   1.006s
 PA-231   1208.59   302.35        26.        -6.    -0.003   128.28   1.008s
 BA-133   1209.78   302.65        25.        -6.    -0.003   134.63   1.009s
 Ba-140   1217.16   304.50        13.         5.     0.003   101.63   1.011s
 BI-210M  1217.16   304.50        13.         5.     0.003   101.65   1.011s
 Ir-192   1232.73   308.39        25.        -3.    -0.001   274.92   1.014s
 PA-233   1243.57   311.10        26.        -3.    -0.001   292.15   1.018s
 Ir-192   1264.36   316.30        22.         3.     0.002   213.04   1.022s
 CR-51    1281.85   320.67        19.        11.     0.006    63.70   1.025 
 La-140   1315.12   328.99        29.        -3.    -0.001   292.25   1.034s
 AC-228   1353.52   338.59        19.        26.     0.014    30.96   1.043 
 HF-181   1380.58   345.36        15.        10.     0.005    63.73   1.051s
 PB-214   1406.85   351.93        18.        79.     0.044    13.57   1.046 
 BA-133   1422.49   355.83        18.        -3.    -0.002   203.30   1.060s
 I-131    1457.58   364.61        16.         3.     0.002   210.67   1.069s
 BA-133   1531.96   383.21        17.        -2.    -0.001   249.29   1.087s
 SN-113   1567.65   392.13        25.         5.     0.003   142.44   1.095s
 SB-125   1704.88   426.44        17.        -4.    -0.002   159.25   1.129s
 pm-146   1814.56   453.86        18.         3.     0.001   233.20   1.154s
 SB-125   1853.03   463.48        16.         4.     0.002   142.24   1.163s
 PM-144   1911.50   478.10        11.         8.     0.004    70.00   1.175s
 HF-181   1930.36   482.81        18.         4.     0.002   166.13   1.180s
 La-140   1945.88   486.69        18.        -3.    -0.002   179.83   1.185s
 RH-106   2044.39   511.32        24.        24.     0.014    34.95   1.208s
 CS-134   2252.24   563.28        11.         5.     0.003   104.36   1.255s
 PA-234   2278.69   569.89        18.         5.     0.003   135.13   1.261s
 BI-207   2278.90   569.95        18.         5.     0.003   130.37   1.261s
 TL-208   2330.92   582.95         7.        64.     0.036    15.01   1.511s
 SB-125   2401.36   600.56        13.         2.     0.001   245.97   1.289s
 SB-124   2411.21   603.02        19.        -4.    -0.002   153.37   1.291s
 CS-134   2415.25   604.03        17.         2.     0.001   272.48   1.292s
 BI-214   2436.53   609.35        21.        75.     0.042    15.49   0.609s
 RU-103   2436.68   609.39        20.        59.     0.033    16.77   1.297s
 AG-108M  2455.55   614.11        26.        -5.    -0.003   145.28   1.301s
 SB-125   2543.01   635.97         9.         5.     0.003    99.74   1.320s
 I-131    2552.25   638.28        23.        -7.    -0.004   111.23   1.321s
 AG-110M  2627.84   657.18        18.        -2.    -0.001   279.44   1.340s
 CS-137   2646.63   661.87        11.         4.     0.002   145.15   1.343s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2778.52   694.85        20.        -6.    -0.003   113.08   1.374s
 NB-94    2807.89   702.19        13.         1.     0.001   440.54   1.379s
 SB-124   2889.79   722.66        19.        -3.    -0.002   188.51   1.396s
 AG-108M  2891.21   723.01        19.        -3.    -0.002   191.92   1.397s
 EU-154   2892.17   723.25        20.        -4.    -0.002   187.87   1.397s
 ZR-95    2891.16   723.00        17.        -3.    -0.002   194.79   1.398s
 BI-212   2907.57   727.10        11.         7.     0.004    75.86   1.400s
 pm-146   2942.44   735.82        13.        -3.    -0.002   188.40   1.408s
 pm-146   2987.94   747.19         9.         2.     0.001   207.61   1.417s
 ZR-95    3024.70   756.38        17.        -2.    -0.001   297.06   1.426s
 AG-110M  3054.66   763.87        10.         1.     0.000   605.73   1.432s
 NB-95    3065.99   766.70        18.        -2.    -0.001   257.71   1.433s
 BI-212   3139.83   785.16        15.        -3.    -0.002   169.35   1.450s
 CS-134   3204.51   801.33        18.        -2.    -0.001   324.91   1.464s
 Cs-136   3273.35   818.53        10.         2.     0.001   220.66   1.478s
 MN-54    3338.85   834.91        16.         1.     0.001   401.32   1.492s
 Co-56    3381.73   845.62         9.         7.     0.004    76.89   1.501s
 TL-208   3441.42   860.54        16.         1.     0.000   658.97   1.513s
 NB-94    3479.79   870.13        12.        -3.    -0.002   169.66   1.521s
 EU-154   3494.81   873.89        11.        -2.    -0.001   223.90   1.523s
 PA-234   3530.01   882.68        14.        -3.    -0.002   200.50   1.531s
 Sc-46    3554.19   888.73        11.         1.     0.000   547.82   1.536s
 AC-228   3645.03   911.43        14.        20.     0.011    34.89   1.554s
 AG-110M  3745.14   936.45        14.        -3.    -0.002   180.69   1.576s
 EU-152   3851.38   963.01        15.        -3.    -0.002   204.80   1.597s
 AC-228   3874.58   968.80        11.        15.     0.009    39.93   1.601 
 EU-154   3986.21   996.70        11.         3.     0.002   149.25   1.622s
 PA-234M  4004.86  1001.37        13.         1.     0.001   402.59   1.626s
 EU-154   4015.49  1004.02        19.        -4.    -0.002   152.97   1.629s
 Cs-136   4191.67  1048.05        16.        -3.    -0.002   191.42   1.663s
 RH-106   4198.58  1049.78        12.        -1.     0.000   645.69   1.665s
 FE-59    4391.59  1098.02        13.        -3.    -0.001   208.09   1.702s
 ZN-65    4453.64  1113.52        15.        -1.    -0.001   517.29   1.714s
 BI-214   4483.31  1120.94        21.         4.     0.002    82.50   1.718s
 Sc-46    4483.23  1120.92        16.         8.     0.005    76.53   1.718s
 Ta-182   4483.34  1120.94        15.         9.     0.005    73.08   1.719s
 Ta-182   4755.82  1189.04        19.         2.     0.001   416.00   1.769s
 AG-110M  5530.18  1382.53         6.        -2.    -0.001   188.26   1.907s
 EU-152   5632.75  1408.16         2.         7.     0.004    49.55   1.923s
 K-40     5843.48  1460.81         3.       177.     0.098     7.45   0.670s
 BI-214   7058.84  1764.43         6.         3.     0.002    72.65   2.145s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   3.6172E-04                                      9.50E+02             
                          1274.53 3.617E-04 %(  1.506E+00 1.10E+05 9.99E+01 G  
 
K-40     N   1.3393E+02                                      4.66E+11             
                          1460.83 1.339E+02  (P 8.217E+00 7.45E+00 1.07E+01 G  
 
Sc-46    F   2.9050E-01                                      8.38E+01             
                           889.28 4.594E-02 ?(  9.586E-01 5.48E+02 1.00E+02 G  
                          1120.55 5.350E-01 ?(  1.377E+00 7.65E+01 1.00E+02 G  
 
CR-51    F   2.6498E+00                                      2.77E+01             
                           320.08 2.650E+00 &(  5.552E+00 6.37E+01 9.94E+00 G  
 
MN-54    C   7.4608E-02                                      3.12E+02             
                           834.85 7.461E-02 &(  1.104E+00 4.01E+02 1.00E+02 G  
 
FE-59    F  -2.9241E-01                                      4.45E+01             
                          1099.25-2.924E-01 &(  2.220E+00 2.08E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   1.244E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   3.3950E-01                                      7.73E+01             
                           846.77 3.395E-01 ?(  8.813E-01 7.69E+01 9.99E+01 G  
                          1238.28 1.977E-02 %   2.555E+00 3.49E+03 6.61E+01 G  
                          1037.84 0.000E+00 -   1.228E+01 1.00E+03 1.41E+01 G  
                          1771.35 1.133E-01 %   9.320E+00 2.06E+03 1.55E+01  A 
 
CO-57    C   2.0868E-01                                      2.72E+02             
                           122.06 1.420E-01 ?(  5.498E-01 1.14E+02 8.56E+01 G  
                           136.47 7.429E-01  (  4.979E+00 1.94E+02 1.07E+01 G  
 
CO-60    F  -1.2320E-04                                      1.93E+03             
                          1332.50-1.232E-04 %(  1.113E+00 2.24E+05 1.00E+02 G  
                          1173.24 0.000E+00 +   4.972E-01 1.00E+03 9.99E+01 G  
 
ZN-65    F  -1.3628E-01                                      2.44E+02             
                          1115.55-1.363E-01 ?(  2.628E+00 5.17E+02 5.06E+01 G  
 
NB-94    I   5.3927E-02                                      7.41E+06             
                           702.63 5.393E-02 ?(  8.886E-01 4.41E+02 9.79E+01 G  
                           871.10-1.642E-01 +   1.008E+00 1.70E+02 9.99E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I  -1.7637E-01                                      6.40E+01             
                           756.73-1.764E-01 ?(  1.912E+00 2.97E+02 5.45E+01 G  
                           724.20-3.202E-01 &   2.245E+00 1.95E+02 4.42E+01 G  
 
NB-95    I  -1.1344E-01                                      6.40E+01             
                           765.79-1.134E-01 &(  1.062E+00 2.58E+02 9.98E+01 G  
 
RU-103   I   9.8215E-03                                      3.93E+01             
                           497.05 9.822E-03 %(  7.591E-01 2.04E+03 9.09E+01 G  
                           610.30 4.088E+01 ?   1.617E+01 1.68E+01 5.75E+00 GA 
 
AG-108M  C  -1.7784E-02                                      1.53E+05             
                           433.94-1.778E-02 %(  6.771E-01 1.01E+03 9.05E+01 G  
                           722.94-1.677E-01 +   1.152E+00 1.92E+02 9.08E+01 G  
                           614.28-2.314E-01 +   1.176E+00 1.45E+02 8.98E+01 G  
 
AG-110M  F   3.8145E-02                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.653E+00 1.00E+03 7.27E+01 G  
                           657.76-9.878E-02 +   1.004E+00 2.79E+02 9.46E+01 G  
                           937.49-5.059E-01 +   3.302E+00 1.81E+02 3.44E+01 G  
                          1384.30-6.357E-01 +   4.517E+00 1.88E+02 2.43E+01 G  
                           763.94 1.626E-01 &(  3.764E+00 6.06E+02 2.23E+01 G  
 
SN-113   F   2.2612E-01                                      1.15E+02             
                           391.69 2.261E-01 *(  1.128E+00 1.42E+02 6.40E+01 G  
 
SB-124   F  -1.7067E-01                                      6.02E+01             
                           602.73-1.707E-01 ?(  9.267E-01 1.53E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.407E+00 1.00E+03 4.78E+01 G  
                           722.79-1.418E+00 +   9.574E+00 1.89E+02 1.08E+01 G  
 
SB-125   I   4.4012E-01                                      1.01E+03             
                           427.88-3.940E-01 ?(  2.234E+00 1.59E+02 2.96E+01 G  
                           600.50 4.771E-01 ?(  4.311E+00 2.46E+02 1.79E+01 G  
                           635.89 1.767E+00 ?(  6.155E+00 9.97E+01 1.13E+01 G  
                           463.37 1.302E+00 &(  6.565E+00 1.42E+02 1.05E+01 G  
 
I-131    I   9.1618E-02                                      8.02E+00             
                           364.48 9.162E-02  (  6.976E-01 2.11E+02 8.17E+01 G  
                           284.30-7.776E-01 +   9.535E+00 3.41E+02 6.14E+00 G  
                           636.97-3.723E+00 +   1.432E+01 1.11E+02 7.17E+00 G  
 
Gd-153   F  -5.8766E-02                                      2.42E+02             
                            97.50-2.805E-01 ?(  1.956E+00 2.03E+02 3.00E+01 G  
                           103.20 2.464E-01 ?(  2.308E+00 2.69E+02 2.18E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C  -2.5742E-01                                      4.71E-02             
                          1077.40-2.574E-01 %(  4.107E+01 4.14E+03 3.30E+00 G  
 
Tc-99m   I   8.7070E-04                                      2.51E-01             
                           140.51 8.707E-04 &(  6.752E-01 2.21E+04 8.93E+01 G  
 
BA-133   F  -1.2854E-01                                      3.85E+03             
                           356.00-1.285E-01 ?(  9.395E-01 2.03E+02 6.20E+01 G  
                           302.85-6.845E-01 +   3.217E+00 1.35E+02 1.83E+01 G  
                           383.84-7.460E-01 +   6.754E+00 2.49E+02 8.94E+00 GA 
                            80.99 6.470E-01 ?   1.268E+00 5.98E+01 3.41E+01 GA 
 
CS-134   I   2.5880E-01                                      7.54E+02             
                           604.71 8.830E-02 ?(  8.773E-01 2.72E+02 9.76E+01 G  
                           795.87 1.424E-02 %   1.147E+00 2.12E+03 8.55E+01 G  
                           569.32 0.000E+00 -   7.518E+00 1.00E+03 1.54E+01 G  
                           801.95-1.083E+00 +   1.284E+01 3.25E+02 8.69E+00 G  
                           563.24 2.252E+00 &(  8.213E+00 1.04E+02 8.35E+00 G  
 
CS-137   I   1.7545E-01                                      1.10E+04             
                           661.66 1.754E-01 &(  9.153E-01 1.45E+02 8.52E+01 G  
 
CE-139   F   7.6110E-02                                      1.38E+02             
                           165.85 7.611E-02 ?(  5.939E-01 2.23E+02 7.99E+01 G  
 
Ba-140   I   7.8151E-01                                      1.28E+01             
                           537.26 0.000E+00 ?(  3.619E+00 1.00E+03 2.44E+01 G  
                           162.66 2.365E+00 &(  6.182E+00 7.78E+01 6.22E+00 G  
                           304.85 2.929E+00  (  1.035E+01 1.02E+02 4.29E+00 G  
 
La-140   I   2.8540E-02                                      1.28E+01             
                          1596.21 2.854E-02 %(  1.488E+00 1.33E+03 9.54E+01 G  
                           487.02-2.514E-01 +   1.618E+00 1.80E+02 4.55E+01 G  
                           328.76-3.184E-01 +   3.322E+00 2.92E+02 2.03E+01 G  
                           815.77-6.579E-02 %   4.017E+00 1.59E+03 2.33E+01 G  
 
CE-141   I  -1.0727E-01                                      3.25E+01             
                           145.44-1.073E-01 &(  1.161E+00 3.11E+02 4.82E+01 G  
 
CE-144   I  -7.3826E-01                                      2.85E+02             
                           133.54-7.383E-01 ?(  4.727E+00 1.86E+02 1.11E+01 G  
 
PM-144   C  -6.5380E-03                                      3.63E+02             
                           696.54-2.680E-01 ?(  1.052E+00 1.13E+02 9.90E+01 G  
                           618.06 0.000E+00 +   5.834E-01 1.00E+03 9.91E+01 G  
                           476.81 6.097E-01 &(  1.420E+00 7.00E+01 4.20E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 11
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   9.7721E-02                                      4.94E+03             
                           344.29 0.000E+00 &(  2.809E+00 1.00E+03 2.65E+01 G  
                          1112.07-1.970E-01 %   9.236E+00 1.24E+03 1.36E+01 G  
                           121.78 1.883E-01 ?(  1.691E+00 2.58E+02 2.86E+01 G  
                           778.92 1.978E-03 %   7.200E+00 9.50E+04 1.29E+01 G  
                           964.11-1.094E+00 +   8.121E+00 2.05E+02 1.46E+01 G  
                           244.69-2.584E+00 +   1.021E+01 1.16E+02 7.58E+00 G  
                          1408.00 2.600E+00 ?   3.748E+00 4.95E+01 2.10E+01 GA 
 
EU-154   I   3.5974E-01                                      3.14E+03             
                           873.23-9.424E-01 ?(  7.797E+00 2.24E+02 1.23E+01 G  
                           123.10 8.472E-02 +   1.213E+00 4.09E+02 4.08E+01 G  
                          1274.54-3.503E-03 %   4.279E+00 3.23E+04 3.52E+01 G  
                           723.36-7.906E-01 +   5.302E+00 1.88E+02 2.02E+01 G  
                          1004.77-1.403E+00 +   7.599E+00 1.53E+02 1.80E+01 G  
                           996.33 1.867E+00 ?(  1.005E+01 1.49E+02 1.06E+01 G  
 
EU-155   I   1.5905E+00                                      1.81E+03             
                           105.31 8.240E-01  (  2.147E+00 7.79E+01 2.12E+01 G  
                            86.54 2.120E+00 ?(  1.863E+00 2.88E+01 3.07E+01 G  
 
HF-181   F   3.7128E-01                                      4.24E+01             
                           482.00 1.538E-01 ?(  9.112E-01 1.66E+02 8.05E+01 G  
                           133.02 1.948E-01 ?(  9.328E-01 1.38E+02 4.33E+01 G  
                           345.83 1.649E+00 *(  3.452E+00 6.37E+01 1.51E+01 G  
                           136.30 1.379E+00  (  9.080E+00 1.91E+02 5.85E+00 G  
 
Ta-182   F   1.5829E+00                                      1.14E+02             
                          1121.30 1.583E+00 ?(  3.870E+00 7.31E+01 3.49E+01 G  
                          1221.41-7.491E-02 %   5.705E+00 2.04E+03 2.70E+01 G  
                          1189.05 6.309E-01 &   9.620E+00 4.16E+02 1.62E+01 G  
 
Hg-203   F   1.8346E-01                                      4.66E+01             
                           279.20 1.835E-01 ?(  5.519E-01 8.81E+01 8.15E+01 G  
 
TL-208   N   2.9102E+00                                      6.98E+02             
                           583.02 2.910E+00  (  6.669E-01 1.50E+01 8.45E+01 G  
                           277.28 1.887E+00 -   8.658E+00 1.32E+02 6.31E+00 G  
                           860.56 3.661E-01 -   8.985E+00 6.59E+02 1.24E+01 G  
 
pm-146   C   1.8662E-01                                      2.02E+03             
                           747.16 2.993E-01 ?(  2.307E+00 2.08E+02 3.40E+01 G  
                           735.72-5.914E-01 +   4.043E+00 1.88E+02 2.25E+01 G  
                           453.88 1.277E-01 ?(  1.077E+00 2.33E+02 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 12
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F  -6.7017E-03                                      1.07E+02             
                           898.04-6.702E-03 %(  1.083E+00 4.21E+03 9.37E+01 G  
                          1836.06 0.000E+00 +   7.259E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.6936E+03                                      5.33E+03             
                           263.70-1.694E+03 ?(  1.004E+04 1.69E+02 6.00E-03   K
 
Cd-109   F   6.2611E+00                                      4.53E+02             
                            88.04 6.261E+00  (  1.218E+01 5.94E+01 3.79E+00 G  
 
PB-210   N   9.0233E+00                                      8.14E+03             
                            46.54 9.023E+00 *(P 2.337E+01 3.26E+01 4.25E+00 G  
 
PB-212   N   6.1106E+00                                      6.98E+02             
                           238.63 6.111E+00  (P 1.399E+00 9.58E+00 4.33E+01 G  
                           300.03 5.685E+00 &   1.488E+01 7.77E+01 3.28E+00 GA 
 
PB-214   N   5.9792E+00                                      5.84E+05             
                           351.93 5.362E+00  (P 1.546E+00 1.36E+01 3.76E+01 G  
                           295.09 7.181E+00 *(P 2.723E+00 1.68E+01 1.93E+01 G  
                           242.00 8.032E+00   P 9.011E+00 3.25E+01 7.43E+00 GA 
 
BI-207   C   1.8887E-01                                      1.18E+04             
                           569.70 1.889E-01  (  8.654E-01 1.30E+02 9.77E+01 G  
                          1063.66-1.471E-02 %   1.725E+00 3.10E+03 7.45E+01 G  
 
BI-212   N   4.2795E+00                                      6.98E+02             
                           727.17 4.279E+00 ?(  1.093E+01 7.59E+01 7.55E+00 G  
                           785.42-1.289E+01 +   7.843E+01 1.69E+02 1.28E+00 GA 
 
BI-214   N   6.4376E+00                                      5.84E+05             
                           609.31 6.438E+00  (P 2.071E+00 1.55E+01 4.61E+01 G  
                          1120.29 1.890E+00 & P 1.024E+01 8.25E+01 1.51E+01 G  
                          1764.49 1.876E+00 - P 8.683E+00 7.27E+01 1.54E+01 G  
 
BI-210M  T   1.6106E-01                                      1.10E+09             
                           265.83 0.000E+00 ?(  1.299E+00 1.00E+03 5.00E+01 G  
                           304.90 4.487E-01  (  1.585E+00 1.02E+02 2.80E+01 G  
 
RA-224   N   6.0620E+00                                      6.98E+02             
                           240.99 6.062E+00  (  1.916E+01 9.38E+01 4.10E+00 G  
 
AC-228   N   4.4332E+00                                      2.10E+03             
                           911.07 3.695E+00 ?(  3.747E+00 3.49E+01 2.90E+01 G  
                           968.97 5.051E+00  (  5.999E+00 3.99E+01 1.75E+01 G  
                           338.32 5.317E+00  (  4.742E+00 3.10E+01 1.20E+01 G  
                            93.35 5.346E-01 -   1.050E+01 5.64E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 13
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -3.1748E+00                                      7.95E+03             
                           235.97-3.175E+00 ?(  7.165E+00 6.82E+01 1.23E+01 G  
                            50.14 7.783E-01 +   8.700E+00 3.15E+02 8.00E+00 G  
                           256.24 3.196E+00 +   6.887E+00 6.53E+01 7.00E+00 G  
 
TH-229   N   3.8143E+00                                      2.68E+06             
                           193.51 3.814E+00 ?(  1.192E+01 9.23E+01 4.40E+00 G  
                           210.85-3.887E+00 -   2.048E+01 1.53E+02 2.99E+00 G  
 
TH-234   N   6.2492E+00                                      1.63E+12             
                            63.29 7.334E+00  (P 1.847E+01 4.05E+01 3.81E+00 G  
                            92.59 5.509E+00  (P 1.016E+01 2.48E+01 5.58E+00 G  
 
PA-231   N   9.5977E-01                                      1.20E+07             
                           302.65-4.695E+00 ?(  2.095E+01 1.28E+02 2.88E+00 G  
                           300.07 7.580E+00 &(  1.984E+01 7.77E+01 2.46E+00 G  
 
PA-233   C   2.6411E-01                                      7.82E+08             
                           312.01-1.640E-01 ?(  1.718E+00 2.92E+02 3.60E+01 G  
                           300.18 2.750E+00 &(  8.313E+00 8.86E+01 6.20E+00 G  
 
PA-234   N   1.7889E-01                                      1.63E+12             
                           131.29-7.332E-01 ?(  3.276E+00 1.31E+02 1.80E+01 G  
                           946.02-2.095E-02 %   9.008E+00 1.14E+04 1.34E+01 G  
                           569.47 2.181E+00 &(  1.038E+01 1.35E+02 8.20E+00 G  
                           883.24-1.560E+00 +   1.135E+01 2.01E+02 9.60E+00 G  
                           880.53-8.957E-02 %   1.697E+01 4.94E+03 6.00E+00 GA 
 
PA-234M  N   9.2920E+00                                      1.63E+12             
                          1001.00 9.292E+00 &(  1.395E+02 4.03E+02 8.37E-01 G  
                           766.41 0.000E+00 -   3.988E+02 1.00E+03 2.94E-01 G  
 
U-235    N   7.3987E-01                                      2.57E+11             
                           143.79-6.670E-01 &(P 5.288E+00 1.00E+03 1.10E+01 G  
                           205.33-1.395E+00 + P 9.545E+00 2.80E+02 5.01E+00 G  
                           163.38 3.775E+00 &(  7.552E+00 6.10E+01 5.08E+00 G  
 
AM-241   T   9.1106E-01                                      1.58E+05             
                            59.54 9.111E-01  (  1.798E+00 6.01E+01 3.59E+01 G  
 
Np-237   F  -7.7759E-01                                      2.14E+06             
                            86.49-7.776E-01  (  5.186E+00 1.95E+02 1.31E+01 G  
 
Ir-192   F   8.6490E-01                                      7.40E+01             
                           316.49 8.817E-02 &(  6.710E-01 2.13E+02 8.70E+01 G  
                           468.06 0.000E+00 -   1.221E+00 1.00E+03 5.18E+01 G  
                           308.44-1.938E-01 +   1.909E+00 2.75E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 14
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 3.106E+00 ?(  1.892E+00 2.26E+01 3.02E+01 G  
 
Cs-136   F   1.0538E-01                                      1.30E+01             
                           818.50 1.054E-01 ?(  8.638E-01 2.21E+02 1.00E+02 G  
                          1048.07-2.389E-01 +   1.647E+00 1.91E+02 8.00E+01 G  
                           340.57-8.932E-03 %   1.347E+00 4.09E+03 4.69E+01 G  
 
Np-239   T   2.2539E-01                                      2.36E+00             
                           103.70 3.187E-02 %   2.054E+00 1.82E+03 2.40E+01 X  
                           106.13 2.254E-01 &(  2.003E+00 2.54E+02 2.27E+01 G  
                            99.50-3.378E-01 +   3.182E+00 2.70E+02 1.50E+01 X  
 
Nd-147      -1.5180E-02                                      1.11E+01             
                           531.00-1.518E-02 %(  5.112E+00 8.75E+03 1.30E+01 G  
                            91.10-5.530E-01 +   2.332E+00 1.25E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 15
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.44        36.         3.     0.002   315.02   7.783E-01   
 AM-241      59.54        50.        18.     0.010    60.12   9.111E-01   
 BA-133      80.04        37.        16.     0.009    59.80   6.470E-01   
 Np-237      86.11       107.        -8.    -0.004   195.03  -7.776E-01   
 EU-155      87.21        74.        49.     0.027    28.80   2.120E+00   
 Nd-147      90.97       105.       -12.    -0.007   124.54  -5.530E-01   
 Gd-153      97.80        86.        -7.    -0.004   202.93  -2.805E-01   
 Gd-153     103.38        63.         4.     0.002   269.29   2.464E-01   
 EU-155     105.11        51.        14.     0.008    77.92   8.240E-01   
 EU-152     122.65        58.         4.     0.002   257.75   1.883E-01   
 CO-57      122.41        54.        10.     0.005   113.58   1.420E-01   
 EU-154     122.49        60.         3.     0.002   408.62   8.472E-02   
 PA-234     130.71        85.       -10.    -0.006   131.35  -7.332E-01   
 HF-181     131.73        37.         7.     0.004   138.37   1.948E-01   
 CE-144     133.50        65.        -6.    -0.004   185.59  -7.383E-01   
 HF-181     136.77        66.         6.     0.003   190.81   1.379E+00   
 CO-57      136.77        66.         6.     0.003   194.14   7.429E-01   
 CE-141     145.50        69.        -4.    -0.002   311.11  -1.073E-01   
 Ba-140     163.60        26.        10.     0.006    77.84   2.365E+00   
 U-235      162.94        26.        13.     0.007    61.03   3.775E+00   
 CE-139     165.99        42.         4.     0.002   222.77   7.611E-02   
 TH-229     193.17        41.        10.     0.006    92.33   3.814E+00   
 U-235      204.31        30.        -4.    -0.002   279.95  -1.395E+00  P
 TH-229     210.63        50.        -7.    -0.004   152.65  -3.887E+00   
 TH-227     237.07        90.       -21.    -0.012    68.16  -3.175E+00   
 EU-152     244.57        64.       -10.    -0.006   116.08  -2.584E+00   
 TH-227     256.56        21.        11.     0.006    65.28   3.196E+00   
 Cd-113m    263.31        33.        -5.    -0.003   169.40  -1.694E+03   
 Hg-203     277.48        15.         7.     0.004    88.06   1.835E-01   
 I-131      284.43        27.        -2.    -0.001   341.49  -7.776E-01   
 Ir-192     295.02        24.        42.     0.023    22.63   3.106E+00   
 PA-231     300.26        16.         8.     0.005    77.69   7.580E+00   
 PA-233     300.24        19.         8.     0.004    88.65   2.750E+00   
 PA-231     302.35        26.        -6.    -0.003   128.28  -4.695E+00   
 BA-133     302.65        25.        -6.    -0.003   134.63  -6.845E-01   
 Ba-140     304.50        13.         5.     0.003   101.63   2.929E+00   
 BI-210M    304.50        13.         5.     0.003   101.65   4.487E-01   
 Ir-192     308.39        25.        -3.    -0.001   274.92  -1.938E-01   
 PA-233     311.10        26.        -3.    -0.001   292.15  -1.640E-01   
 Ir-192     316.30        22.         3.     0.002   213.04   8.817E-02   
 CR-51      320.67        19.        11.     0.006    63.70   2.650E+00   
 La-140     328.99        29.        -3.    -0.001   292.25  -3.184E-01   
 HF-181     345.36        15.        10.     0.005    63.73   1.649E+00   
 BA-133     355.83        18.        -3.    -0.002   203.30  -1.285E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 16
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      364.61        16.         3.     0.002   210.67   9.162E-02   
 BA-133     383.21        17.        -2.    -0.001   249.29  -7.460E-01   
 SN-113     392.13        25.         5.     0.003   142.44   2.261E-01   
 SB-125     426.44        17.        -4.    -0.002   159.25  -3.940E-01   
 pm-146     453.86        18.         3.     0.001   233.20   1.277E-01   
 SB-125     463.48        16.         4.     0.002   142.24   1.302E+00   
 PM-144     478.10        11.         8.     0.004    70.00   6.097E-01   
 HF-181     482.81        18.         4.     0.002   166.13   1.538E-01   
 La-140     486.69        18.        -3.    -0.002   179.83  -2.514E-01   
 RH-106     511.32        24.        24.     0.014    34.95   4.196E+00   
 CS-134     563.28        11.         5.     0.003   104.36   2.252E+00   
 PA-234     569.89        18.         5.     0.003   135.13   2.181E+00   
 BI-207     569.95        18.         5.     0.003   130.37   1.889E-01   
 SB-125     600.56        13.         2.     0.001   245.97   4.771E-01   
 SB-124     603.02        19.        -4.    -0.002   153.37  -1.707E-01   
 CS-134     604.03        17.         2.     0.001   272.48   8.830E-02   
 RU-103     609.39        20.        59.     0.033    16.77   4.088E+01   
 AG-108M    614.11        26.        -5.    -0.003   145.28  -2.314E-01   
 SB-125     635.97         9.         5.     0.003    99.74   1.767E+00   
 I-131      638.28        23.        -7.    -0.004   111.23  -3.723E+00   
 AG-110M    657.18        18.        -2.    -0.001   279.44  -9.878E-02   
 CS-137     661.87        11.         4.     0.002   145.15   1.754E-01   
 PM-144     694.85        20.        -6.    -0.003   113.08  -2.680E-01   
 NB-94      702.19        13.         1.     0.001   440.54   5.393E-02   
 SB-124     722.66        19.        -3.    -0.002   188.51  -1.418E+00   
 AG-108M    723.01        19.        -3.    -0.002   191.92  -1.677E-01   
 EU-154     723.25        20.        -4.    -0.002   187.87  -7.906E-01   
 ZR-95      723.00        17.        -3.    -0.002   194.79  -3.202E-01   
 BI-212     727.10        11.         7.     0.004    75.86   4.279E+00   
 pm-146     735.82        13.        -3.    -0.002   188.40  -5.914E-01   
 pm-146     747.19         9.         2.     0.001   207.61   2.993E-01   
 ZR-95      756.38        17.        -2.    -0.001   297.06  -1.764E-01   
 AG-110M    763.87        10.         1.     0.000   605.73   1.626E-01   
 NB-95      766.70        18.        -2.    -0.001   257.71  -1.134E-01   
 BI-212     785.16        15.        -3.    -0.002   169.35  -1.289E+01   
 CS-134     801.33        18.        -2.    -0.001   324.91  -1.083E+00   
 Cs-136     818.53        10.         2.     0.001   220.66   1.054E-01   
 MN-54      834.91        16.         1.     0.001   401.32   7.461E-02   
 Co-56      845.62         9.         7.     0.004    76.89   3.395E-01   
 NB-94      870.13        12.        -3.    -0.002   169.66  -1.642E-01   
 EU-154     873.89        11.        -2.    -0.001   223.90  -9.424E-01   
 PA-234     882.68        14.        -3.    -0.002   200.50  -1.560E+00   
 Sc-46      888.73        11.         1.     0.000   547.82   4.594E-02   
 AG-110M    936.45        14.        -3.    -0.002   180.69  -5.059E-01   
 EU-152     963.01        15.        -3.    -0.002   204.80  -1.094E+00   
 EU-154     996.70        11.         3.     0.002   149.25   1.867E+00   
 PA-234M   1001.37        13.         1.     0.001   402.59   9.292E+00   
 EU-154    1004.02        19.        -4.    -0.002   152.97  -1.403E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 17
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136    1048.05        16.        -3.    -0.002   191.42  -2.389E-01   
 RH-106    1049.78        12.        -1.     0.000   645.69  -3.041E+00   
 FE-59     1098.02        13.        -3.    -0.001   208.09  -2.924E-01   
 ZN-65     1113.52        15.        -1.    -0.001   517.29  -1.363E-01   
 Sc-46     1120.92        16.         8.     0.005    76.53   5.350E-01   
 Ta-182    1120.94        15.         9.     0.005    73.08   1.583E+00   
 Ta-182    1189.04        19.         2.     0.001   416.00   6.309E-01   
 AG-110M   1382.53         6.        -2.    -0.001   188.26  -6.357E-01   
 EU-152    1408.16         2.         7.     0.004    49.55   2.600E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                8.26E+00
 NA-22  #A    3.6172E-04    3.6172E-04    1.099E+05%                1.51E+00
 K-40         1.3393E+02    1.3393E+02    7.582E+00%                8.22E+00
 Sc-46  #A    2.9050E-01    2.9050E-01    7.653E+01%                9.59E-01
 CR-51  #A    2.6498E+00    2.6498E+00    6.370E+01%                5.55E+00
 MN-54  #A    7.4608E-02    7.4608E-02    4.013E+02%                1.10E+00
 FE-59  #A   -2.9241E-01   -2.9241E-01    2.081E+02%                2.22E+00
 Co-56  #A    3.3950E-01    3.3950E-01    7.689E+01%                8.81E-01
 CO-57  #A    2.0868E-01    2.0868E-01    1.125E+02%                5.50E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.21E+00
 CO-60  #A   -1.2320E-04   -1.2320E-04    2.241E+05%                1.11E+00
 ZN-65  #A   -1.3628E-01   -1.3628E-01    5.173E+02%                2.63E+00
 NB-94  #A    5.3927E-02    5.3927E-02    4.405E+02%                8.89E-01
 ZR-95  #A   -1.7637E-01   -1.7637E-01    2.971E+02%                1.91E+00
 NB-95  #A   -1.1344E-01   -1.1344E-01    2.577E+02%                1.06E+00
 RU-103 #A    9.8214E-03    9.8215E-03    2.045E+03%                7.59E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.09E+01
 AG-108M#A   -1.7784E-02   -1.7784E-02    1.010E+03%                6.77E-01
 AG-110M#A    3.8145E-02    3.8145E-02    5.846E+02%                1.65E+00
 SN-113 #A    2.2612E-01    2.2612E-01    1.424E+02%                1.13E+00
 SB-124 #A   -1.7067E-01   -1.7067E-01    1.534E+02%                9.27E-01
 SB-125 #A    4.4012E-01    4.4012E-01    8.516E+01%                2.23E+00
 I-131  #A    9.1612E-02    9.1618E-02    2.107E+02%                6.98E-01
 Gd-153 #A   -5.8766E-02   -5.8766E-02    1.686E+02%                1.96E+00
 Ga-68  #A   -2.5472E-01   -2.5742E-01    4.137E+03%                4.11E+01
 Tc-99m #A    8.6897E-04    8.7070E-04    2.209E+04%                6.75E-01
 BA-133 #A   -1.2854E-01   -1.2854E-01    2.033E+02%                9.40E-01
 CS-134 #A    2.5880E-01    2.5880E-01    1.044E+02%                8.77E-01
 CS-137 #A    1.7545E-01    1.7545E-01    1.451E+02%                9.15E-01
 CE-139 #A    7.6110E-02    7.6110E-02    2.228E+02%                5.94E-01
 Ba-140 #A    7.8148E-01    7.8151E-01    7.784E+01%                3.62E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 18
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 La-140 #A    2.8539E-02    2.8540E-02    1.332E+03%                1.49E+00
 CE-141 #A   -1.0727E-01   -1.0727E-01    3.111E+02%                1.16E+00
 CE-144 #A   -7.3826E-01   -7.3826E-01    1.856E+02%                4.73E+00
 PM-144 #A   -6.5380E-03   -6.5380E-03    6.650E+01%                1.05E+00
 EU-152 #A    9.7721E-02    9.7721E-02    2.577E+02%                2.81E+00
 EU-154 #A    3.5974E-01    3.5974E-01    1.345E+02%                7.80E+00
 EU-155 #A    1.5905E+00    1.5905E+00    2.880E+01%                2.15E+00
 HF-181 #A    3.7127E-01    3.7128E-01    6.373E+01%                9.11E-01
 Ta-182 #A    1.5829E+00    1.5829E+00    7.308E+01%                3.87E+00
 Hg-203 #A    1.8346E-01    1.8346E-01    8.806E+01%                5.52E-01
 TL-208 #     2.9102E+00    2.9102E+00    1.501E+01%                6.67E-01
 pm-146 #A    1.8662E-01    1.8662E-01    1.561E+02%                2.31E+00
 y-88   #A   -6.7016E-03   -6.7017E-03    4.206E+03%                1.08E+00
 Cd-113m#A   -1.6936E+03   -1.6936E+03    1.694E+02%                1.00E+04
 Cd-109  A    6.2611E+00    6.2611E+00    5.936E+01%                1.22E+01
 PB-210 #A    9.0233E+00    9.0233E+00    8.302E+01%                2.34E+01
 PB-212       6.1106E+00    6.1106E+00    1.032E+01%                1.40E+00
 PB-214       5.9792E+00    5.9792E+00    1.167E+01%                1.55E+00
 BI-207 #A    1.8887E-01    1.8887E-01    1.304E+02%                8.65E-01
 BI-212 #A    4.2795E+00    4.2795E+00    7.586E+01%                1.09E+01
 BI-214       6.4376E+00    6.4376E+00    1.695E+01%                2.07E+00
 BI-210M#A    1.6106E-01    1.6106E-01    1.016E+02%                1.30E+00
 RA-224  A    6.0620E+00    6.0620E+00    9.378E+01%                1.92E+01
 AC-228       4.4332E+00    4.4332E+00    2.047E+01%                3.75E+00
 TH-227 #A   -3.1748E+00   -3.1748E+00    6.816E+01%                7.16E+00
 TH-229 #A    3.8143E+00    3.8143E+00    9.233E+01%                1.19E+01
 TH-234  A    6.2492E+00    6.2492E+00    4.922E+01%                1.85E+01
 PA-231 #A    9.5977E-01    9.5977E-01    7.499E+01%                2.09E+01
 PA-233 #A    2.6411E-01    2.6411E-01    8.865E+01%                1.72E+00
 PA-234 #A    1.7889E-01    1.7889E-01    9.423E+01%                3.28E+00
 PA-234M#A    9.2920E+00    9.2920E+00    4.026E+02%                1.39E+02
 U-235  #A    7.3987E-01    7.3987E-01    6.103E+01%                5.29E+00
 AM-241 #A    9.1106E-01    9.1106E-01    6.012E+01%                1.80E+00
 Np-237 #A   -7.7759E-01   -7.7759E-01    1.950E+02%                5.19E+00
 Ir-192 #C    8.6489E-01    8.6490E-01    2.263E+01%                6.71E-01
 Cs-136 #A    1.0537E-01    1.0538E-01    2.207E+02%                8.64E-01
 Np-239 #A    2.2534E-01    2.2539E-01    2.544E+02%                2.00E+00
 Nd-147 #A   -1.5180E-02   -1.5180E-02    8.752E+03%                5.11E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:01 PMPage 19
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140345.An1            
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  1999.5 keV)     1.554E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  1999.5 keV) 1.5537103E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9__20140377      
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-1-H DU 
             Detector: Ge9 S/N100228730   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-1-H DU
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:45        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:46:02     Real Time: 1802   sec
        Analysis Time: 2/10/2014 20:35        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.908E-01          327.9     1.609E+00    1.610E+00    5.808E+00
NA-22      1.797E-01          152.8     2.746E-01    2.748E-01    9.866E-01
K-40       1.391E+02            6.3     8.743E+00    1.127E+01    8.314E+00
Sc-46      6.768E-01           24.9     1.682E-01    1.717E-01    2.834E-01
CR-51     -8.187E-01          197.7     1.619E+00    1.619E+00    5.675E+00
MN-54      1.693E-01          134.3     2.273E-01    2.275E-01    8.019E-01
FE-59      2.382E-01          202.9     4.832E-01    4.833E-01    1.743E+00
Co-56      2.384E-01           66.6     1.588E-01    1.593E-01    6.046E-01
CO-57      9.026E-02          167.4     1.511E-01    1.511E-01    5.187E-01
CO-58     -2.432E-03         8912.0     2.168E-01    2.168E-01    8.112E-01
CO-60     -5.551E-02          150.9     8.375E-02    8.379E-02    1.183E+00
ZN-65     -1.361E+00           74.6     1.015E+00    1.018E+00    3.385E+00
NB-94     -1.254E-01          163.9     2.054E-01    2.055E-01    7.320E-01
ZR-95     -1.679E-01          218.1     3.661E-01    3.662E-01    1.327E+00
NB-95     -1.168E-01          208.8     2.439E-01    2.440E-01    8.693E-01
RU-103     2.361E-02          852.0     2.011E-01    2.011E-01    7.315E-01
RH-106     2.141E+00          102.1     2.186E+00    2.189E+00    6.444E+00
AG-108M    1.407E-02         1107.0     1.558E-01    1.558E-01    5.773E-01
AG-110M    1.206E-02          454.8     5.484E-02    5.485E-02    1.105E+00
SN-113     0.000E+00         1000.0     2.853E-01    2.853E-01    1.201E+00
SB-124    -9.298E-02          243.4     2.263E-01    2.264E-01    8.047E-01
SB-125     4.855E-01           81.1     3.936E-01    3.944E-01    1.848E+00
I-131      4.985E-03         3086.0     1.539E-01    1.539E-01    5.717E-01
Gd-153     9.397E-02          492.9     4.632E-01    4.632E-01    1.610E+00
Ga-68     -2.429E+00          402.4     9.774E+00    9.775E+00    3.585E+01
Tc-99m     9.546E-02          147.1     1.405E-01    1.406E-01    4.826E-01
BA-133    -5.505E-01           68.4     3.768E-01    3.778E-01    1.249E+00
CS-134    -1.122E-01          127.1     1.425E-01    1.426E-01    9.357E-01
CS-137     6.839E-02          324.5     2.219E-01    2.220E-01    8.104E-01
CE-139     1.452E-01          102.7     1.491E-01    1.497E-01    5.069E-01
Ba-140     1.288E-01          366.0     4.716E-01    4.716E-01    2.380E+00
La-140    -2.130E-02          216.6     4.613E-02    4.615E-02    1.014E+00
CE-141     2.422E-01          111.0     2.689E-01    2.692E-01    9.136E-01
CE-144    -3.961E-01          298.8     1.184E+00    1.184E+00    4.108E+00
PM-144     7.010E-03         3331.0     2.335E-01    2.335E-01    8.553E-01
EU-152     6.245E-01          124.7     7.787E-01    7.794E-01    2.044E+00
EU-154     4.636E-01          127.0     5.888E-01    5.893E-01    6.582E+00
EU-155     8.522E-01           55.7     4.743E-01    4.766E-01    1.543E+00
HF-181     2.357E-01           89.5     2.108E-01    2.111E-01    7.184E-01
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Ta-182     3.961E+00           23.4     9.268E-01    9.477E-01    2.267E+00
Hg-203    -1.549E-01          139.8     2.165E-01    2.167E-01    7.440E-01
TL-208     1.923E+00           13.3     2.547E-01    2.736E-01    2.436E-01
pm-146    -1.070E-01          519.9     5.564E-01    5.564E-01    2.070E+00
y-88       1.136E-01          199.5     2.266E-01    2.267E-01    8.238E-01
Cd-113m    3.195E+02          722.7     2.309E+03    2.309E+03    8.267E+03
Cd-109     5.545E+00           69.2     3.838E+00    3.851E+00    1.272E+01
PB-210     9.649E+00           60.6     5.844E+00    5.871E+00    1.920E+01
PB-212     5.788E+00           11.3     6.545E-01    7.540E-01    1.222E+00
PB-214     7.335E+00           10.5     7.697E-01    8.589E-01    1.103E+00
BI-207     1.139E-01          147.9     1.685E-01    1.686E-01    6.555E-01
BI-212     4.239E+00           60.8     2.576E+00    2.586E+00    8.393E+00
BI-214     4.062E+00           16.7     6.795E-01    7.115E-01    1.413E+00
BI-210M    4.696E-02          376.4     1.768E-01    1.768E-01    9.045E-01
RA-224     3.069E+00          186.1     5.713E+00    5.716E+00    1.949E+01
AC-228     3.743E+00           21.3     7.969E-01    8.195E-01    3.098E+00
TH-227     2.038E-01          559.9     1.141E+00    1.141E+00    9.162E+00
TH-229     4.735E+00           59.7     2.827E+00    2.853E+00    9.263E+00
TH-234     5.558E+00           55.7     3.093E+00    3.106E+00    1.792E+01
PA-231     6.465E+00           38.7     2.503E+00    2.528E+00    1.908E+01
PA-233     8.216E-01           38.7     3.181E-01    3.211E-01    1.533E+00
PA-234     8.235E-01           79.4     6.535E-01    6.549E-01    2.468E+00
PA-234M    0.000E+00         1000.0     7.123E+00    7.123E+00    1.071E+02
U-235      9.234E-01           66.2     6.116E-01    6.134E-01    4.204E+00
AM-241     7.373E-01           74.4     5.485E-01    5.499E-01    1.826E+00
Np-237     1.166E+00           86.6     1.010E+00    1.012E+00    3.392E+00
Ir-192     9.784E-02          138.0     1.351E-01    1.352E-01    5.294E-01
Cs-136    -4.976E-02          396.6     1.974E-01    1.974E-01    7.329E-01
Np-239    -5.475E-01          107.5     5.884E-01    5.893E-01    1.992E+00
Nd-147     3.161E-01          179.8     5.685E-01    5.688E-01    4.707E+00
-----------------------------------------------------------------------------
Total      5.372E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  1
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-1-H DU                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9__20140377.An1

 Acquisition information
        Start time:                 2/10/2014 3:46:02 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  2
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:45:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1424

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.79       19.  60.56   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    49.59        2. 559.91   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.31       17.  74.40   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.32       13. 109.13   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    77.31      112.  19.88   0.63  4.685E-02
    86.49       14.  86.61   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.974E-01 EU155 
                                                86.54  30.700  4.974E-01 EU155 
    88.04       19.  69.22   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    89.53        8. 179.85   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.83       31.  55.65   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.039E+00 AC228 
                                                93.35   5.561  6.039E+00 AC228 
    92.84       34.  48.53   1.04  5.171E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.604E+00 AC228 
    97.96        3. 492.93   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
                                                97.50  30.000  9.397E-02 Gd153 
    99.13       11. 109.26   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   104.17        2. 420.29   1.05  5.307E-02   103.70  24.000    PBC<MDA Np239 
                                               103.20  21.800  1.154E-01 Gd153 
   104.90       17.  55.66   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  8.522E-01 EU155 
   122.63        7. 167.36   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  1.897E-01 EU154 
                                               122.06  85.600  9.026E-02 CO57  
   123.03        8. 149.24   1.07  5.296E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  2.068E-01 EU154 
   131.15       16.  79.35   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  3
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   141.54        8. 147.13   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   145.46       11. 111.02   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   161.60        3. 366.03   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   163.17        7. 138.08   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   166.04       10. 102.66   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   192.65       16.  59.71   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   204.17       16.  66.23   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   238.44      175.  10.90   0.92  3.734E-02   238.63  43.300  5.788E+00 PB212 
   239.59        8. 186.15   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   244.27       13.  83.30   1.18  3.697E-02   242.00   7.430    PBC<MDA PB214 
   263.04        1. 722.75   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   276.96       17.  58.68   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.04       53.  19.68   1.23  3.232E-02   295.09  19.300  4.689E+00 PB214 
   295.90        9. 138.05   1.23  3.225E-02   295.95  30.160    PBC<MDA Ir192 
   300.01       22.  38.71   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.552E+01 PA231 
                                               300.18   6.200  6.159E+00 PA233 
   300.01       22.  38.71   1.24  3.194E-02   300.03   3.280  1.163E+01 PB212 
                                               300.07   2.460  1.552E+01 PA231 
                                               300.18   6.200  6.159E+00 PA233 
   300.11       56.  20.24   0.36  3.195E-02   300.03   3.280  2.994E+01 PB212 
                                               300.07   2.460  3.993E+01 PA231 
                                               300.18   6.200  1.585E+01 PA233 
   306.69        2. 376.41   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.113E-01 BI210M
   328.82        3. 257.27   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
                                               328.76  20.300  2.982E-01 La140 
   338.20       29.  31.93   1.27  2.940E-02   338.32  12.010  4.630E+00 AC228 
                                               338.32  12.010  4.630E+00 AC228 
   344.45        5. 152.47   1.27  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.77      142.  10.49   1.22  2.861E-02   351.93  37.600  7.335E+00 PB214 
   463.53        8.  81.08   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   467.98        1. 998.33   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   481.73        8.  89.45   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  2.357E-01 HF181 
   486.98        1. 728.10   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
                                               487.02  45.500  5.296E-02 La140 
   497.89        1. 851.97   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.361E-02 RU103 
   510.71       57.  20.53   1.42  2.188E-02   511.86  20.000  7.228E+00 RH106 
   531.48        2. 372.65   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   569.68        2. 393.99   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.426E-01 PA234 
                                               569.70  97.740  4.554E-02 BI207 
   569.70        2. 406.90   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.203E-01 PA234 
                                               569.70  97.740  4.366E-02 BI207 
   569.70        2. 359.22   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.884E-01 PA234 
                                               569.70  97.740  4.938E-02 BI207 
   583.31       57.  13.25   0.42  1.989E-02   583.02  84.500  1.884E+00 TL208 
   601.23        4. 181.48   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.37       54.  18.25   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  4
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  2.738E+01 RU103 
                                               610.30   5.750  2.738E+01 RU103 
   609.73       65.  14.53   1.43  1.925E-02   609.31  46.090  4.062E+00 BI214 
                                               610.30   5.750  3.260E+01 RU103 
   659.05        2. 454.75   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   659.97        2. 324.50   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   726.94       10.  60.78   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   785.84        5. 112.04   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   802.79        1. 814.88   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   835.65        5. 134.28   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   860.32        7.  85.24   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   895.26        3. 199.53   1.74  1.434E-02   898.04  93.700    PBC<MDA y88   
   911.09       22.  35.67   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  2.915E+00 AC228 
   946.64        1. 632.67   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   968.90       19.  42.28   1.79  1.352E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  4.507E+00 AC228 
                                               968.97  17.460  4.507E+00 AC228 
   969.13        3. 287.28   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  5.952E-01 AC228 
   997.81        4. 127.01   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1040.84        6.  66.60   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1050.27        5. 102.11   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.71        3. 147.87   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1100.02        3. 202.88   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1112.22        3. 184.89   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1120.16       40.  15.25   0.78  1.206E-02  1120.29  15.100  1.218E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  5.274E+00 Ta182 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.22       30.  23.40   1.90  1.205E-02  1120.29  15.100  8.212E+00 BI214 
                                              1120.55  99.987  1.382E+00 Sc46  
                                              1121.30  34.900  3.961E+00 Ta182 
                                              1121.30  34.900  3.961E+00 Ta182 
  1120.26       29.  24.85   1.90  1.206E-02  1120.29  15.100  8.025E+00 BI214 
                                              1120.55  99.987  1.354E+00 Sc46  
                                              1121.30  34.900  3.880E+00 Ta182 
  1169.10        2. 244.27   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1188.69        2. 261.59   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  6.016E-01 Ta182 
  1273.44        4. 153.35   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.087E-01 EU154 
  1273.44        4. 152.83   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.104E-01 EU154 
  1460.50      260.   6.11   2.07  9.749E-03  1460.83  10.670  1.391E+02 K40   
  1764.34        7.  36.21   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.84    77.31        96.       112. 2.394E+03   15.54   0.632  -      s 
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 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.82    46.79        57.        19.     0.011    60.56   0.998s
 TH-227    197.99    49.59        72.         2.     0.001   559.91   1.001s
 AM-241    236.88    59.31        75.        17.     0.010    74.40   1.010s
 TH-234    252.92    63.32        95.        13.     0.007   109.13   1.014 
 Np-237    345.55    86.49        64.        14.     0.008    86.61   1.036D
 Cd-109    351.75    88.04        78.        19.     0.011    69.22   1.038D
 Nd-147    357.72    89.53        97.         8.     0.004   179.85   1.041s
 TH-234    370.90    92.83       136.        31.     0.017    55.65   1.042 
 AC-228    370.95    92.84       120.        34.     0.019    48.53   1.043s
 Gd-153    391.43    97.96        85.         3.     0.001   492.93   1.047s
 Np-239    396.10    99.13        67.        11.     0.006   109.26   1.049s
 Gd-153    411.30   102.93        56.        -7.    -0.004   146.82   1.052s
 Np-239    416.24   104.17        50.         2.     0.001   420.29   1.053s
 EU-155    419.15   104.90        38.        17.     0.010    55.66   1.054s
 Np-239    426.75   106.80        76.       -12.    -0.007   107.47   1.055s
 CO-57     490.09   122.63        72.         7.     0.004   167.36   1.070s
 EU-154    491.68   123.03        68.         8.     0.004   149.24   1.071s
 PA-234    524.16   131.15        70.        16.     0.009    79.35   1.079 
 HF-181    541.23   135.42        40.        -2.    -0.001   572.53   1.081s
 CE-144    533.20   133.42        73.        -4.    -0.002   298.82   1.081s
 HF-181    540.43   135.22        44.        -3.    -0.002   339.26   1.084s
 CO-57     541.97   135.61        45.        -1.    -0.001   909.06   1.084s
 Tc-99m    565.70   141.54        58.         8.     0.004   147.13   1.088s
 U-235     569.51   142.49        70.        -9.    -0.005   133.21   1.091s
 CE-141    581.38   145.46        63.        11.     0.006   111.02   1.092s
 Ba-140    645.91   161.60        48.         3.     0.002   366.03   1.108s
 U-235     652.19   163.17        46.         7.     0.004   138.08   1.109 
 CE-139    663.65   166.04        47.        10.     0.005   102.66   1.111s
 TH-229    770.08   192.65        38.        16.     0.009    59.71   1.137s
 U-235     816.14   204.17        45.        16.     0.009    66.23   1.148s
 PB-212    953.21   238.44        50.       168.     0.094    10.90   0.920 
 RA-224    957.79   239.59       118.         8.     0.005   186.15   1.181s
 PB-214    976.53   244.27        48.        13.     0.007    83.30   1.182s
 EU-152    980.68   245.31        60.        -6.    -0.004   175.83   1.185s
 TH-227   1023.98   256.14        50.        -4.    -0.002   281.21   1.195s
 Cd-113m  1051.59   263.04        37.         1.     0.001   722.75   1.202s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  6
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1107.25   276.96        39.        17.     0.009    58.68   1.214s
 Hg-203   1119.35   279.98        53.        -8.    -0.004   139.80   1.216s
 I-131    1133.91   283.62        40.        -4.    -0.002   256.74   1.221s
 PB-214   1179.77   295.09        27.        53.     0.029    19.68   1.231D
 Ir-192   1183.21   295.95        67.         9.     0.005   138.05   1.231D
 PB-212   1199.86   300.11        14.        56.     0.031    20.24   0.363s
 PA-231   1199.46   300.01        25.        22.     0.012    38.71   1.235s
 PA-233   1199.46   300.01        25.        22.     0.012    38.71   1.235s
 PA-231   1212.95   303.39        38.        -2.    -0.001   422.92   1.237s
 BA-133   1210.61   302.80        43.        -4.    -0.002   224.35   1.238s
 BI-210M  1226.16   306.69        21.         2.     0.001   376.41   1.240s
 Ir-192   1230.28   307.72        30.        -1.    -0.001   549.63   1.243s
 PA-233   1249.80   312.60        37.        -2.    -0.001   440.70   1.246s
 CR-51    1280.59   320.30        37.        -4.    -0.002   197.71   1.253s
 La-140   1314.66   328.82        34.         3.     0.002   257.27   1.261s
 AC-228   1352.17   338.20        29.        29.     0.016    31.93   1.270 
 Cs-136   1368.01   342.16        40.        -2.    -0.001   525.37   1.272s
 EU-152   1377.18   344.45        30.         5.     0.003   152.47   1.275 
 HF-181   1384.05   346.17        33.        -4.    -0.002   202.67   1.276s
 PB-214   1406.47   351.77        16.       142.     0.079    10.49   1.219s
 BA-133   1416.39   354.25        63.       -17.    -0.010    68.44   1.285s
 BA-133   1529.30   382.48        22.        -1.    -0.001   724.33   1.310s
 pm-146   1810.52   452.79        29.        -5.    -0.003   154.65   1.372s
 SB-125   1853.46   463.53        15.         8.     0.004    81.08   1.380s
 Ir-192   1871.26   467.98        20.         1.     0.000   998.33   1.384s
 PM-144   1905.92   476.64        22.        -2.    -0.001   368.39   1.392s
 BE-7     1909.28   477.48        24.        -2.    -0.001   327.91   1.392s
 HF-181   1926.27   481.73        20.         8.     0.004    89.45   1.396s
 La-140   1947.28   486.98        25.         1.     0.001   728.10   1.401s
 RU-103   1990.93   497.89        27.         1.     0.000   851.97   1.409s
 RH-106   2042.19   510.71        40.        57.     0.032    20.53   1.422s
 Nd-147   2125.28   531.48        20.         2.     0.001   372.65   1.438s
 CS-134   2278.15   569.70        19.         2.     0.001   406.90   1.471s
 PA-234   2278.17   569.70        19.         2.     0.001   359.22   1.471s
 BI-207   2278.09   569.68        20.         2.     0.001   393.99   1.471s
 TL-208   2332.60   583.31         0.        57.     0.032    13.25   0.417s
 SB-125   2404.28   601.23        20.         4.     0.002   181.48   1.497s
 SB-124   2412.28   603.23        29.        -3.    -0.002   243.40   1.499s
 CS-134   2426.61   606.81        39.        -7.    -0.004   127.06   1.500s
 BI-214   2438.29   609.73        18.        65.     0.036    14.53   1.425 
 RU-103   2436.86   609.37        22.        54.     0.030    18.25   1.505s
 AG-108M  2450.74   612.84        37.        -7.    -0.004   136.98   1.509s
 PM-144   2465.70   616.58        22.        -1.     0.000   815.42   1.512s
 SB-125   2542.64   635.82        27.        -6.    -0.003   131.25   1.526s
 AG-110M  2635.58   659.05        23.         2.     0.001   454.75   1.544s
 CS-137   2639.25   659.97        18.         2.     0.001   324.50   1.548s
 NB-94    2818.59   704.79        18.        -4.    -0.002   163.85   1.581s
 SB-124   2895.83   724.10        28.        -7.    -0.004   117.69   1.598s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  7
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2895.88   724.11        28.        -7.    -0.004   117.40   1.598s
 EU-154   2895.88   724.11        25.        -6.    -0.003   129.40   1.598s
 ZR-95    2896.01   724.15        22.        -5.    -0.003   147.34   1.599s
 BI-212   2907.18   726.94        13.        10.     0.005    60.78   1.601s
 pm-146   2992.26   748.20        15.        -1.    -0.001   519.93   1.617s
 ZR-95    3029.11   757.42        16.        -3.    -0.001   218.05   1.625s
 AG-110M  3053.88   763.61        19.        -3.    -0.002   205.72   1.631s
 NB-95    3065.10   766.41        24.        -3.    -0.002   208.80   1.632s
 PA-234M  3064.57   766.28        20.        -3.    -0.001   246.25   1.633s
 EU-152   3113.47   778.50        17.        -2.    -0.001   346.98   1.643s
 BI-212   3142.82   785.84        16.         5.     0.003   112.04   1.648s
 CS-134   3183.87   796.10        18.        -3.    -0.002   197.85   1.656s
 CS-134   3210.65   802.79        23.         1.     0.000   814.88   1.661s
 Cs-136   3283.47   820.99        14.        -1.    -0.001   396.59   1.674s
 MN-54    3342.13   835.65        17.         5.     0.003   134.28   1.687s
 TL-208   3440.83   860.32        15.         7.     0.004    85.24   1.707s
 NB-94    3486.45   871.72        20.        -3.    -0.002   220.99   1.715s
 AG-110M  3536.78   884.30        15.        -1.     0.000   827.70   1.725s
 y-88     3580.61   895.26        14.         3.     0.002   199.53   1.736s
 AC-228   3643.97   911.09        19.        22.     0.012    35.67   1.746s
 AG-110M  3749.30   937.42        12.        -2.    -0.001   269.29   1.766s
 PA-234   3786.19   946.64        14.         1.     0.000   632.67   1.772s
 EU-152   3876.18   969.13        25.         3.     0.001   287.28   1.786s
 AC-228   3875.27   968.90        23.        19.     0.011    42.28   1.790s
 EU-154   3990.96   997.81        13.         4.     0.002   127.01   1.810s
 Co-56    4163.14  1040.84         6.         6.     0.003    66.60   1.841s
 RH-106   4200.88  1050.27        13.         5.     0.003   102.11   1.850s
 BI-207   4254.66  1063.71        11.         3.     0.002   147.87   1.860s
 Ga-68    4306.79  1076.74        18.        -2.    -0.001   402.39   1.870s
 FE-59    4399.95  1100.02        17.         3.     0.002   202.88   1.886s
 EU-152   4448.77  1112.22        14.         3.     0.002   184.89   1.895s
 ZN-65    4469.22  1117.33        55.       -15.    -0.008    74.58   1.897s
 BI-214   4480.56  1120.16         3.        40.     0.022    15.25   0.781s
 Sc-46    4480.96  1120.26        12.        29.     0.016    24.85   1.901s
 Ta-182   4480.80  1120.22        10.        30.     0.017    23.40   1.901s
 CO-60    4676.40  1169.10         7.         2.     0.001   244.27   1.938s
 Ta-182   4754.82  1188.69        13.         2.     0.001   261.59   1.949s
 Ta-182   4877.73  1219.40        14.        -1.     0.000   916.09   1.972s
 NA-22    5094.00  1273.44        13.         4.     0.002   152.83   2.008s
 EU-154   5093.99  1273.44        13.         4.     0.002   153.35   2.008s
 CO-60    5330.15  1332.45        18.        -4.    -0.002   177.18   2.048s
 K-40     5842.72  1460.50         8.       260.     0.145     6.11   2.067 
 La-140   6388.18  1596.77         8.        -2.    -0.001   216.64   2.215s
 BI-214   7059.05  1764.34         6.         7.     0.004    36.21   2.314s
 Co-56    7071.30  1767.40        12.        -5.    -0.003   102.77   2.318s
 y-88     7343.06  1835.27         6.        -2.    -0.001   223.01   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  8
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.9080E-01                                      5.31E+01             
                           477.60-4.908E-01 ?(  5.808E+00 3.28E+02 1.05E+01 G  
 
NA-22    C   1.7971E-01                                      9.50E+02             
                          1274.53 1.797E-01 ?(  9.866E-01 1.53E+02 9.99E+01 G  
 
K-40     N   1.3907E+02                                      4.66E+11             
                          1460.83 1.391E+02  (P 8.314E+00 6.11E+00 1.07E+01 G  
 
Sc-46    F   6.7681E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  2.834E-01 1.00E+03 1.00E+02 G  
                          1120.55 1.354E+00  (  8.671E-01 2.48E+01 1.00E+02 G  
 
CR-51    F  -8.1871E-01                                      2.77E+01             
                           320.08-8.187E-01 ?(  5.675E+00 1.98E+02 9.94E+00 G  
 
MN-54    C   1.6927E-01                                      3.12E+02             
                           834.85 1.693E-01 ?(  8.019E-01 1.34E+02 1.00E+02 G  
 
FE-59    F   2.3817E-01                                      4.45E+01             
                          1099.25 2.382E-01 ?(  1.743E+00 2.03E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   3.058E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   2.3843E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  6.046E-01 1.00E+03 9.99E+01 G  
                          1238.28 6.188E-03 %   1.699E+00 7.34E+03 6.61E+01 G  
                          1037.84 1.925E+00 ?(  4.213E+00 6.66E+01 1.41E+01 G  
                          1771.35-2.229E+00 +   7.989E+00 1.03E+02 1.55E+01  A 
 
CO-57    C   9.0260E-02                                      2.72E+02             
                           122.06 9.026E-02 ?(  5.187E-01 1.67E+02 8.56E+01 G  
                           136.47-1.058E-01 +   3.425E+00 9.09E+02 1.07E+01 G  
 
CO-58    C  -2.4324E-03                                      7.09E+01             
                           810.78-2.432E-03 %(  8.112E-01 8.91E+03 9.95E+01 G  
 
CO-60    F  -5.5505E-02                                      1.93E+03             
                          1332.50-1.866E-01 ?(  1.183E+00 1.77E+02 1.00E+02 G  
                          1173.24 7.574E-02 ?(  7.060E-01 2.44E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  9
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -1.3614E+00                                      2.44E+02             
                          1115.55-1.361E+00 ?(  3.385E+00 7.46E+01 5.06E+01 G  
 
NB-94    I  -1.2537E-01                                      7.41E+06             
                           702.63-1.254E-01 ?(  7.320E-01 1.64E+02 9.79E+01 G  
                           871.10-1.115E-01 +   8.856E-01 2.21E+02 9.99E+01 G  
 
ZR-95    I  -1.6788E-01                                      6.40E+01             
                           756.73-1.679E-01 ?(  1.327E+00 2.18E+02 5.45E+01 G  
                           724.20-3.535E-01 +   1.833E+00 1.47E+02 4.42E+01 G  
 
NB-95    I  -1.1682E-01                                      6.40E+01             
                           765.79-1.168E-01 ?(  8.693E-01 2.09E+02 9.98E+01 G  
 
RU-103   I   2.3606E-02                                      3.93E+01             
                           497.05 2.361E-02 ?(  7.315E-01 8.52E+02 9.09E+01 G  
                           610.30 2.738E+01 ?   1.240E+01 1.83E+01 5.75E+00 GA 
 
RH-106   I   2.1405E+00                                      3.74E+02             
                           621.92 8.568E-02 %(  6.444E+00 2.01E+03 9.93E+00 G  
                          1050.36 1.522E+01 ?(  5.407E+01 1.02E+02 1.56E+00 G  
                           511.86 7.228E+00 ?   4.077E+00 2.05E+01 2.00E+01 GA 
 
AG-108M  C   1.4074E-02                                      1.53E+05             
                           433.94 1.407E-02 &(  5.773E-01 1.11E+03 9.05E+01 G  
                           722.94-2.448E-01 &   9.927E-01 1.17E+02 9.08E+01 G  
                           614.28-2.119E-01 +   1.004E+00 1.37E+02 8.98E+01 G  
 
AG-110M  F   1.2060E-02                                      2.50E+02             
                           884.68-3.565E-02 ?(  1.105E+00 8.28E+02 7.27E+01 G  
                           657.76 4.870E-02 ?(  8.055E-01 4.55E+02 9.46E+01 G  
                           937.49-2.196E-01 +   2.192E+00 2.69E+02 3.44E+01 G  
                          1384.30 6.713E-03 %   2.797E+00 9.91E+03 2.43E+01 G  
                           763.94-4.770E-01 +   3.524E+00 2.06E+02 2.23E+01 G  
 
SB-124   F  -9.2983E-02                                      6.02E+01             
                           602.73-9.298E-02 ?(  8.047E-01 2.43E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-2.050E+00 &   8.337E+00 1.18E+02 1.08E+01 G  
 
SB-125   I   4.8548E-01                                      1.01E+03             
                           427.88 0.000E+00 ?(  1.848E+00 1.00E+03 2.96E+01 G  
                           600.50 5.793E-01 ?(  3.749E+00 1.81E+02 1.79E+01 G  
                           635.89-1.541E+00 +   7.038E+00 1.31E+02 1.13E+01 G  
                           463.37 1.698E+00 ?(  4.663E+00 8.11E+01 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 10
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   4.9852E-03                                      8.02E+00             
                           364.48 4.985E-03 %(  5.717E-01 3.09E+03 8.17E+01 G  
                           284.30-9.718E-01 +   8.784E+00 2.57E+02 6.14E+00 G  
                           636.97 0.000E+00 &   9.058E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F   9.3969E-02                                      2.42E+02             
                            97.50 9.397E-02 ?(  1.610E+00 4.93E+02 3.00E+01 G  
                           103.20-3.582E-01 +   1.808E+00 1.47E+02 2.18E+01 G  
 
Ga-68    C  -2.4290E+00                                      4.71E-02             
                          1077.40-2.429E+00 ?(  3.585E+01 4.02E+02 3.30E+00 G  
 
Tc-99m   I   9.5462E-02                                      2.51E-01             
                           140.51 9.546E-02 ?(  4.826E-01 1.47E+02 8.93E+01 G  
 
BA-133   F  -5.5046E-01                                      3.85E+03             
                           356.00-5.505E-01 ?(  1.249E+00 6.84E+01 6.20E+01 G  
                           302.85-4.028E-01 +   3.165E+00 2.24E+02 1.83E+01 G  
                           383.84-2.142E-01 +   5.686E+00 7.24E+02 8.94E+00 GA 
                            80.99-5.902E-03 &   1.397E+00 6.71E+03 3.41E+01 GA 
 
CS-134   I  -1.1217E-01                                      7.54E+02             
                           604.71-2.138E-01 ?(  9.357E-01 1.27E+02 9.76E+01 G  
                           795.87-1.322E-01 +   9.389E-01 1.98E+02 8.55E+01 G  
                           569.32 2.773E-01 ?(  4.129E+00 4.07E+02 1.54E+01 G  
                           801.95 3.399E-01 &(  1.015E+01 8.15E+02 8.69E+00 G  
                           563.24-5.345E-02 &   6.878E+00 3.41E+03 8.35E+00 G  
 
CS-137   I   6.8392E-02                                      1.10E+04             
                           661.66 6.839E-02 ?(  8.104E-01 3.24E+02 8.52E+01 G  
 
CE-139   F   1.4524E-01                                      1.38E+02             
                           165.85 1.452E-01  (  5.069E-01 1.03E+02 7.99E+01 G  
 
Ba-140   I   1.2884E-01                                      1.28E+01             
                           537.26 2.968E-02 %(  2.380E+00 2.14E+03 2.44E+01 G  
                           162.66 5.177E-01 ?(  6.674E+00 3.66E+02 6.22E+00 G  
                           304.85 2.083E-01 %   1.030E+01 1.35E+03 4.29E+00 G  
 
La-140   I  -2.1295E-02                                      1.28E+01             
                          1596.21-1.247E-01 ?(  1.014E+00 2.17E+02 9.54E+01 G  
                           487.02 5.296E-02 ?(  1.404E+00 7.28E+02 4.55E+01 G  
                           328.76 2.982E-01 ?(  2.716E+00 2.57E+02 2.03E+01 G  
                           815.77-5.497E-02 %   2.907E+00 1.38E+03 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 11
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   2.4222E-01                                      3.25E+01             
                           145.44 2.422E-01  (  9.136E-01 1.11E+02 4.82E+01 G  
 
CE-144   I  -3.9609E-01                                      2.85E+02             
                           133.54-3.961E-01 ?(  4.108E+00 2.99E+02 1.11E+01 G  
 
PM-144   C   7.0103E-03                                      3.63E+02             
                           696.54 7.010E-03 %(  8.553E-01 3.33E+03 9.90E+01 G  
                           618.06-2.392E-02 +   7.165E-01 8.15E+02 9.91E+01 G  
                           476.81-1.045E-01 +   1.398E+00 3.68E+02 4.20E+01 G  
 
EU-152   F   6.2447E-01                                      4.94E+03             
                           344.29 3.838E-01 ?(  2.044E+00 1.52E+02 2.65E+01 G  
                          1112.07 1.002E+00 ?(  6.705E+00 1.85E+02 1.36E+01 G  
                           121.78 3.829E-02 %   1.612E+00 1.20E+03 2.86E+01 G  
                           778.92-4.668E-01 +   5.936E+00 3.47E+02 1.29E+01 G  
                           964.11 7.088E-01 ?(  7.307E+00 2.87E+02 1.46E+01 G  
                           244.69-1.278E+00 &   7.757E+00 1.76E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   7.563E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   4.6361E-01                                      3.14E+03             
                           873.23 8.359E-02 %(  6.582E+00 2.09E+03 1.23E+01 G  
                           123.10 2.068E-01 &(  1.058E+00 1.49E+02 4.08E+01 G  
                          1274.54 5.087E-01 ?(  2.803E+00 1.53E+02 3.52E+01 G  
                           723.36-9.377E-01 +   4.226E+00 1.29E+02 2.02E+01 G  
                          1004.77-1.067E-01 %   4.905E+00 1.22E+03 1.80E+01 G  
                           996.33 1.742E+00 ?(  7.832E+00 1.27E+02 1.06E+01 G  
 
EU-155   I   8.5216E-01                                      1.81E+03             
                           105.31 8.522E-01 ?(  1.543E+00 5.57E+01 2.12E+01 G  
                            86.54 5.311E-02 %   2.007E+00 1.09E+03 3.07E+01 G  
 
HF-181   F   2.3566E-01                                      4.24E+01             
                           482.00 2.357E-01  (  7.184E-01 8.94E+01 8.05E+01 G  
                           133.02-3.904E-02 -   7.962E-01 5.73E+02 4.33E+01 G  
                           345.83-5.295E-01 +   3.776E+00 2.03E+02 1.51E+01 G  
                           136.30-5.149E-01 +   6.166E+00 3.39E+02 5.85E+00 G  
 
Ta-182   F   3.9609E+00                                      1.14E+02             
                          1121.30 3.961E+00 &(  2.267E+00 2.34E+01 3.49E+01 G  
                          1221.41-1.067E-01 -   3.682E+00 9.16E+02 2.70E+01 G  
                          1189.05 6.016E-01 &   5.802E+00 2.62E+02 1.62E+01 G  
 
Hg-203   F  -1.5485E-01                                      4.66E+01             
                           279.20-1.548E-01 ?(  7.440E-01 1.40E+02 8.15E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   1.9232E+00                                      6.98E+02             
                           583.02 1.884E+00 @(  2.436E-01 1.32E+01 8.45E+01 G  
                           277.28 4.311E+00 &   8.274E+00 5.87E+01 6.31E+00 G  
                           860.56 2.188E+00 ?(  6.349E+00 8.52E+01 1.24E+01 G  
 
pm-146   C  -1.0701E-01                                      2.02E+03             
                           747.16-1.070E-01 ?(  2.070E+00 5.20E+02 3.40E+01 G  
                           735.72 8.484E-04 %   3.087E+00 9.61E+04 2.25E+01 G  
                           453.88-1.828E-01 +   9.894E-01 1.55E+02 6.50E+01 G  
 
y-88     F   1.1357E-01                                      1.07E+02             
                           898.04 1.136E-01 ?(  8.238E-01 2.00E+02 9.37E+01 G  
                          1836.06-1.177E-01 +   9.998E-01 2.23E+02 9.92E+01 G  
 
Cd-113m      3.1949E+02                                      5.33E+03             
                           263.70 3.195E+02 ?(  8.267E+03 7.23E+02 6.00E-03   K
 
Cd-109   F   5.5451E+00                                      4.53E+02             
                            88.04 5.545E+00  (  1.272E+01 6.92E+01 3.79E+00 G  
 
PB-210   N   9.6493E+00                                      8.14E+03             
                            46.54 9.649E+00  (  1.920E+01 6.06E+01 4.25E+00 G  
 
PB-212   N   5.7878E+00                                      6.98E+02             
                           238.63 5.788E+00  (P 1.222E+00 1.09E+01 4.33E+01 G  
                           300.03 2.994E+01 + P 1.052E+01 2.02E+01 3.28E+00 GA 
 
PB-214   N   7.3353E+00                                      5.84E+05             
                           351.93 7.335E+00  (  1.103E+00 1.05E+01 3.76E+01 G  
                           295.09 4.689E+00 -   2.412E+00 1.97E+01 1.93E+01 G  
                           242.00 2.534E+00 &   7.092E+00 8.33E+01 7.43E+00 GA 
 
BI-207   C   1.1394E-01                                      1.18E+04             
                           569.70 4.554E-02 ?(  6.555E-01 3.94E+02 9.77E+01 G  
                          1063.66 2.037E-01 &(  1.085E+00 1.48E+02 7.45E+01 G  
 
BI-212   N   4.2391E+00                                      6.98E+02             
                           727.17 4.239E+00 ?(  8.393E+00 6.08E+01 7.55E+00 G  
                           785.42 1.483E+01 ?   5.798E+01 1.12E+02 1.28E+00 GA 
 
BI-214   N   4.0619E+00                                      5.84E+05             
                           609.31 4.062E+00  (P 1.413E+00 1.45E+01 4.61E+01 G  
                          1120.29 1.218E+01 + P 3.317E+00 1.52E+01 1.51E+01 G  
                          1764.49 2.883E+00 - P 5.994E+00 3.62E+01 1.54E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   4.6962E-02                                      1.10E+09             
                           265.83 1.094E-02 &(  9.045E-01 2.27E+03 5.00E+01 G  
                           304.90 1.113E-01 ?(  1.523E+00 3.76E+02 2.80E+01 G  
 
RA-224   N   3.0689E+00                                      6.98E+02             
                           240.99 3.069E+00 ?(  1.949E+01 1.86E+02 4.10E+00 G  
 
AC-228   N   3.7429E+00                                      2.10E+03             
                           911.07 2.915E+00  (  3.098E+00 3.57E+01 2.90E+01 G  
                           968.97 4.507E+00 ?(  5.921E+00 4.23E+01 1.75E+01 G  
                           338.32 4.630E+00  (  4.404E+00 3.19E+01 1.20E+01 G  
                            93.35 6.604E+00 *   1.041E+01 4.85E+01 5.56E+00 XA 
 
TH-227   N   2.0383E-01                                      7.95E+03             
                           235.97 0.000E+00 ?(  9.162E+00 1.00E+03 1.23E+01 G  
                            50.14 5.172E-01 &(  1.012E+01 5.60E+02 8.00E+00 G  
                           256.24-8.067E-01 +   7.948E+00 2.81E+02 7.00E+00 G  
 
TH-229   N   4.7353E+00                                      2.68E+06             
                           193.51 4.735E+00 ?(  9.263E+00 5.97E+01 4.40E+00 G  
                           210.85-4.395E-01 &   1.896E+01 1.23E+03 2.99E+00 G  
 
TH-234   N   5.5575E+00                                      1.63E+12             
                            63.29 4.862E+00  (  1.792E+01 1.09E+02 3.81E+00 G  
                            92.59 6.032E+00  (  1.100E+01 5.57E+01 5.58E+00 G  
 
PA-231   N   6.4648E+00                                      1.20E+07             
                           302.65-1.268E+00 ?(  1.908E+01 4.23E+02 2.88E+00 G  
                           300.07 1.552E+01 ?(  1.843E+01 3.87E+01 2.46E+00 G  
 
PA-233   C   8.2161E-01                                      7.82E+08             
                           312.01-9.760E-02 &(  1.533E+00 4.41E+02 3.60E+01 G  
                           300.18 6.159E+00 ?(  7.315E+00 3.87E+01 6.20E+00 G  
 
PA-234   N   8.2352E-01                                      1.63E+12             
                           131.29 9.306E-01 ?(  2.468E+00 7.94E+01 1.80E+01 G  
                           946.02 2.555E-01 -   6.064E+00 6.33E+02 1.34E+01 G  
                           569.47 5.884E-01 ?(  7.717E+00 3.59E+02 8.20E+00 G  
                           883.24-8.007E-02 %   8.325E+00 2.76E+03 9.60E+00 G  
                           880.53 0.000E+00 -   1.383E+01 1.00E+03 6.00E+00 GA 
 
U-235    N   9.2344E-01                                      2.57E+11             
                           143.79-9.243E-01 ?(  4.204E+00 1.33E+02 1.10E+01 G  
                           205.33 4.186E+00 &(  9.168E+00 6.62E+01 5.01E+00 G  
                           163.38 1.693E+00 ?(  8.051E+00 1.38E+02 5.08E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   7.3730E-01                                      1.58E+05             
                            59.54 7.373E-01 ?(  1.826E+00 7.44E+01 3.59E+01 G  
 
Np-237   F   1.1660E+00                                      2.14E+06             
                            86.49 1.166E+00  (  3.392E+00 8.66E+01 1.31E+01 G  
 
Ir-192   F   9.7837E-02                                      7.40E+01             
                           316.49 1.029E-03 %(  5.294E-01 1.40E+04 8.70E+01 G  
                           468.06 2.902E-02 ?(  1.072E+00 9.98E+02 5.18E+01 G  
                           308.44-7.921E-02 &   1.569E+00 5.50E+02 3.18E+01 G  
                           295.95 4.953E-01  (  2.339E+00 1.38E+02 3.02E+01 G  
 
Cs-136   F  -4.9762E-02                                      1.30E+01             
                           818.50-4.976E-02 ?(  7.329E-01 3.97E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   1.005E+00 1.00E+03 8.00E+01 G  
                           340.57-6.993E-02 &   1.308E+00 5.25E+02 4.69E+01 G  
 
Np-239   T  -5.4745E-01                                      2.36E+00             
                           103.70 1.047E-01 +   1.552E+00 4.20E+02 2.40E+01 X  
                           106.13-5.475E-01 ?(  1.992E+00 1.07E+02 2.27E+01 G  
                            99.50 7.766E-01 ?   2.878E+00 1.09E+02 1.50E+01 X  
 
Nd-147       3.1612E-01                                      1.11E+01             
                           531.00 3.464E-01 ?(  4.707E+00 3.73E+02 1.30E+01 G  
                            91.10 3.022E-01 ?(  1.859E+00 1.80E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.79        57.        19.     0.011    60.56   9.649E+00   
 TH-227      49.59        72.         2.     0.001   559.91   5.172E-01   
 Nd-147      89.53        97.         8.     0.004   179.85   3.022E-01   
 AC-228      92.84       120.        34.     0.019    48.53   6.604E+00   
 Gd-153      97.96        85.         3.     0.001   492.93   9.397E-02   
 Np-239      99.13        67.        11.     0.006   109.26   7.766E-01   
 Gd-153     102.93        56.        -7.    -0.004   146.82  -3.582E-01   
 Np-239     104.17        50.         2.     0.001   420.29   1.047E-01   
 EU-155     104.90        38.        17.     0.010    55.66   8.522E-01   
 Np-239     106.80        76.       -12.    -0.007   107.47  -5.475E-01   
 CO-57      122.63        72.         7.     0.004   167.36   9.026E-02   
 EU-154     123.03        68.         8.     0.004   149.24   2.068E-01   
 PA-234     131.15        70.        16.     0.009    79.35   9.306E-01   
 HF-181     135.42        40.        -2.    -0.001   572.53  -3.904E-02   
 CE-144     133.42        73.        -4.    -0.002   298.82  -3.961E-01   
 HF-181     135.22        44.        -3.    -0.002   339.26  -5.149E-01   
 CO-57      135.61        45.        -1.    -0.001   909.06  -1.058E-01   
 U-235      142.49        70.        -9.    -0.005   133.21  -9.243E-01   
 CE-141     145.46        63.        11.     0.006   111.02   2.422E-01   
 Ba-140     161.60        48.         3.     0.002   366.03   5.177E-01   
 U-235      163.17        46.         7.     0.004   138.08   1.693E+00   
 CE-139     166.04        47.        10.     0.005   102.66   1.452E-01   
 TH-229     192.65        38.        16.     0.009    59.71   4.735E+00   
 U-235      204.17        45.        16.     0.009    66.23   4.186E+00   
 RA-224     239.59       118.         8.     0.005   186.15   3.069E+00   
 EU-152     245.31        60.        -6.    -0.004   175.83  -1.278E+00   
 TH-227     256.14        50.        -4.    -0.002   281.21  -8.067E-01   
 Cd-113m    263.04        37.         1.     0.001   722.75   3.195E+02   
 Hg-203     279.98        53.        -8.    -0.004   139.80  -1.548E-01   
 I-131      283.62        40.        -4.    -0.002   256.74  -9.718E-01   
 PA-231     300.01        25.        22.     0.012    38.71   1.552E+01   
 PA-233     300.01        25.        22.     0.012    38.71   6.159E+00   
 PA-231     303.39        38.        -2.    -0.001   422.92  -1.268E+00   
 BA-133     302.80        43.        -4.    -0.002   224.35  -4.028E-01   
 BI-210M    306.69        21.         2.     0.001   376.41   1.113E-01   
 PA-233     312.60        37.        -2.    -0.001   440.70  -9.760E-02   
 CR-51      320.30        37.        -4.    -0.002   197.71  -8.187E-01   
 La-140     328.82        34.         3.     0.002   257.27   2.982E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228     338.20        29.        29.     0.016    31.93   4.630E+00   
 Cs-136     342.16        40.        -2.    -0.001   525.37  -6.993E-02   
 EU-152     344.45        30.         5.     0.003   152.47   3.838E-01   
 HF-181     346.17        33.        -4.    -0.002   202.67  -5.295E-01   
 BA-133     354.25        63.       -17.    -0.010    68.44  -5.505E-01   
 BA-133     382.48        22.        -1.    -0.001   724.33  -2.142E-01   
 pm-146     452.79        29.        -5.    -0.003   154.65  -1.828E-01   
 SB-125     463.53        15.         8.     0.004    81.08   1.698E+00   
 PM-144     476.64        22.        -2.    -0.001   368.39  -1.045E-01   
 BE-7       477.48        24.        -2.    -0.001   327.91  -4.908E-01   
 HF-181     481.73        20.         8.     0.004    89.45   2.357E-01   
 La-140     486.98        25.         1.     0.001   728.10   5.296E-02   
 RU-103     497.89        27.         1.     0.000   851.97   2.361E-02   
 RH-106     510.71        40.        57.     0.032    20.53   7.228E+00   
 Nd-147     531.48        20.         2.     0.001   372.65   3.464E-01   
 CS-134     569.70        19.         2.     0.001   406.90   2.773E-01   
 PA-234     569.70        19.         2.     0.001   359.22   5.884E-01   
 BI-207     569.68        20.         2.     0.001   393.99   4.554E-02   
 SB-125     601.23        20.         4.     0.002   181.48   5.793E-01   
 SB-124     603.23        29.        -3.    -0.002   243.40  -9.298E-02   
 CS-134     606.81        39.        -7.    -0.004   127.06  -2.138E-01   
 RU-103     609.37        22.        54.     0.030    18.25   2.738E+01   
 AG-108M    612.84        37.        -7.    -0.004   136.98  -2.119E-01   
 PM-144     616.58        22.        -1.     0.000   815.42  -2.392E-02   
 SB-125     635.82        27.        -6.    -0.003   131.25  -1.541E+00   
 AG-110M    659.05        23.         2.     0.001   454.75   4.870E-02   
 CS-137     659.97        18.         2.     0.001   324.50   6.839E-02   
 NB-94      704.79        18.        -4.    -0.002   163.85  -1.254E-01   
 SB-124     724.10        28.        -7.    -0.004   117.69  -2.050E+00   
 AG-108M    724.11        28.        -7.    -0.004   117.40  -2.448E-01   
 EU-154     724.11        25.        -6.    -0.003   129.40  -9.377E-01   
 ZR-95      724.15        22.        -5.    -0.003   147.34  -3.535E-01   
 BI-212     726.94        13.        10.     0.005    60.78   4.239E+00   
 pm-146     748.20        15.        -1.    -0.001   519.93  -1.070E-01   
 ZR-95      757.42        16.        -3.    -0.001   218.05  -1.679E-01   
 AG-110M    763.61        19.        -3.    -0.002   205.72  -4.770E-01   
 NB-95      766.41        24.        -3.    -0.002   208.80  -1.168E-01   
 PA-234M    766.28        20.        -3.    -0.001   246.25  -3.103E+01   
 EU-152     778.50        17.        -2.    -0.001   346.98  -4.668E-01   
 BI-212     785.84        16.         5.     0.003   112.04   1.483E+01   
 CS-134     796.10        18.        -3.    -0.002   197.85  -1.322E-01   
 CS-134     802.79        23.         1.     0.000   814.88   3.399E-01   
 Cs-136     820.99        14.        -1.    -0.001   396.59  -4.976E-02   
 MN-54      835.65        17.         5.     0.003   134.28   1.693E-01   
 NB-94      871.72        20.        -3.    -0.002   220.99  -1.115E-01   
 AG-110M    884.30        15.        -1.     0.000   827.70  -3.565E-02   
 y-88       895.26        14.         3.     0.002   199.53   1.136E-01   
 AC-228     911.09        19.        22.     0.012    35.67   2.915E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    937.42        12.        -2.    -0.001   269.29  -2.196E-01   
 PA-234     946.64        14.         1.     0.000   632.67   2.555E-01   
 EU-152     969.13        25.         3.     0.001   287.28   7.088E-01   
 AC-228     968.90        23.        19.     0.011    42.28   4.507E+00   
 EU-154     997.81        13.         4.     0.002   127.01   1.742E+00   
 Co-56     1040.84         6.         6.     0.003    66.60   1.925E+00   
 RH-106    1050.27        13.         5.     0.003   102.11   1.522E+01   
 BI-207    1063.71        11.         3.     0.002   147.87   2.037E-01   
 Ga-68     1076.74        18.        -2.    -0.001   402.39  -2.429E+00   
 FE-59     1100.02        17.         3.     0.002   202.88   2.382E-01   
 EU-152    1112.22        14.         3.     0.002   184.89   1.002E+00   
 ZN-65     1117.33        55.       -15.    -0.008    74.58  -1.361E+00   
 Sc-46     1120.26        12.        29.     0.016    24.85   1.354E+00   
 Ta-182    1120.22        10.        30.     0.017    23.40   3.961E+00   
 CO-60     1169.10         7.         2.     0.001   244.27   7.574E-02   
 Ta-182    1188.69        13.         2.     0.001   261.59   6.016E-01   
 Ta-182    1219.40        14.        -1.     0.000   916.09  -1.067E-01   
 NA-22     1273.44        13.         4.     0.002   152.83   1.797E-01   
 EU-154    1273.44        13.         4.     0.002   153.35   5.087E-01   
 CO-60     1332.45        18.        -4.    -0.002   177.18  -1.866E-01   
 La-140    1596.77         8.        -2.    -0.001   216.64  -1.247E-01   
 Co-56     1767.40        12.        -5.    -0.003   102.77  -2.229E+00   
 y-88      1835.27         6.        -2.    -0.001   223.01  -1.177E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.9080E-01   -4.9080E-01    3.279E+02%                5.81E+00
 NA-22  #A    1.7971E-01    1.7971E-01    1.528E+02%                9.87E-01
 K-40         1.3907E+02    1.3907E+02    6.287E+00%                8.31E+00
 Sc-46  #C    6.7681E-01    6.7681E-01    2.485E+01%                2.83E-01
 CR-51  #A   -8.1869E-01   -8.1871E-01    1.977E+02%                5.67E+00
 MN-54  #A    1.6927E-01    1.6927E-01    1.343E+02%                8.02E-01
 FE-59  #A    2.3817E-01    2.3817E-01    2.029E+02%                1.74E+00
 Co-56  #A    2.3843E-01    2.3843E-01    6.660E+01%                6.05E-01
 CO-57  #A    9.0260E-02    9.0260E-02    1.674E+02%                5.19E-01
 CO-58  #A   -2.4324E-03   -2.4324E-03    8.912E+03%                8.11E-01
 CO-60  #A   -5.5505E-02   -5.5505E-02    1.509E+02%                1.18E+00
 ZN-65  #A   -1.3614E+00   -1.3614E+00    7.458E+01%                3.38E+00
 NB-94  #A   -1.2537E-01   -1.2537E-01    1.639E+02%                7.32E-01
 ZR-95  #A   -1.6788E-01   -1.6788E-01    2.181E+02%                1.33E+00
 NB-95  #A   -1.1682E-01   -1.1682E-01    2.088E+02%                8.69E-01
 RU-103 #A    2.3606E-02    2.3606E-02    8.520E+02%                7.31E-01
 RH-106 #A    2.1405E+00    2.1405E+00    1.021E+02%                6.44E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 18
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 AG-108M#A    1.4074E-02    1.4074E-02    1.107E+03%                5.77E-01
 AG-110M#A    1.2060E-02    1.2060E-02    4.548E+02%                1.10E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.20E+00
 SB-124 #A   -9.2982E-02   -9.2983E-02    2.434E+02%                8.05E-01
 SB-125 #A    4.8548E-01    4.8548E-01    8.108E+01%                1.85E+00
 I-131  #A    4.9849E-03    4.9852E-03    3.086E+03%                5.72E-01
 Gd-153 #A    9.3969E-02    9.3969E-02    4.929E+02%                1.61E+00
 Ga-68  #A   -2.4035E+00   -2.4290E+00    4.024E+02%                3.59E+01
 Tc-99m #A    9.5273E-02    9.5462E-02    1.471E+02%                4.83E-01
 BA-133 #A   -5.5046E-01   -5.5046E-01    6.844E+01%                1.25E+00
 CS-134 #A   -1.1217E-01   -1.1217E-01    1.271E+02%                9.36E-01
 CS-137 #A    6.8392E-02    6.8392E-02    3.245E+02%                8.10E-01
 CE-139 #A    1.4524E-01    1.4524E-01    1.027E+02%                5.07E-01
 Ba-140 #A    1.2884E-01    1.2884E-01    3.660E+02%                2.38E+00
 La-140 #A   -2.1294E-02   -2.1295E-02    2.166E+02%                1.01E+00
 CE-141 #A    2.4221E-01    2.4222E-01    1.110E+02%                9.14E-01
 CE-144 #A   -3.9609E-01   -3.9609E-01    2.988E+02%                4.11E+00
 PM-144 #A    7.0103E-03    7.0103E-03    3.331E+03%                8.55E-01
 EU-152 #A    6.2447E-01    6.2447E-01    1.247E+02%                2.04E+00
 EU-154 #A    4.6361E-01    4.6361E-01    1.270E+02%                6.58E+00
 EU-155 #A    8.5216E-01    8.5216E-01    5.566E+01%                1.54E+00
 HF-181 #A    2.3566E-01    2.3566E-01    8.945E+01%                7.18E-01
 Ta-182 #     3.9609E+00    3.9609E+00    2.340E+01%                2.27E+00
 Hg-203 #A   -1.5485E-01   -1.5485E-01    1.398E+02%                7.44E-01
 TL-208 #     1.9232E+00    1.9232E+00    1.325E+01%                2.44E-01
 pm-146 #A   -1.0701E-01   -1.0701E-01    5.199E+02%                2.07E+00
 y-88   #A    1.1357E-01    1.1357E-01    1.995E+02%                8.24E-01
 Cd-113m#A    3.1949E+02    3.1949E+02    7.227E+02%                8.27E+03
 Cd-109  A    5.5451E+00    5.5451E+00    6.922E+01%                1.27E+01
 PB-210 #A    9.6493E+00    9.6493E+00    6.056E+01%                1.92E+01
 PB-212       5.7878E+00    5.7878E+00    1.131E+01%                1.22E+00
 PB-214       7.3353E+00    7.3353E+00    1.049E+01%                1.10E+00
 BI-207 #A    1.1394E-01    1.1394E-01    1.479E+02%                6.55E-01
 BI-212 #A    4.2391E+00    4.2391E+00    6.078E+01%                8.39E+00
 BI-214       4.0619E+00    4.0619E+00    1.673E+01%                1.41E+00
 BI-210M#A    4.6962E-02    4.6962E-02    3.764E+02%                9.05E-01
 RA-224 #A    3.0689E+00    3.0689E+00    1.861E+02%                1.95E+01
 AC-228 #     3.7429E+00    3.7429E+00    2.129E+01%                3.10E+00
 TH-227 #A    2.0383E-01    2.0383E-01    5.599E+02%                9.16E+00
 TH-229 #A    4.7353E+00    4.7353E+00    5.971E+01%                9.26E+00
 TH-234  A    5.5575E+00    5.5575E+00    5.565E+01%                1.79E+01
 PA-231 #A    6.4648E+00    6.4648E+00    3.871E+01%                1.91E+01
 PA-233 #A    8.2161E-01    8.2161E-01    3.871E+01%                1.53E+00
 PA-234 #A    8.2352E-01    8.2352E-01    7.935E+01%                2.47E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.07E+02
 U-235  #A    9.2344E-01    9.2344E-01    6.623E+01%                4.20E+00
 AM-241 #A    7.3730E-01    7.3730E-01    7.440E+01%                1.83E+00
 Np-237  A    1.1660E+00    1.1660E+00    8.661E+01%                3.39E+00
 Ir-192  A    9.7836E-02    9.7837E-02    1.380E+02%                5.29E-01
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 Cs-136 #A   -4.9760E-02   -4.9762E-02    3.966E+02%                7.33E-01
 Np-239 #A   -5.4733E-01   -5.4745E-01    1.075E+02%                1.99E+00
 Nd-147 #A    3.1611E-01    3.1612E-01    1.798E+02%                4.71E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  299.9 to  1999.3 keV)     1.582E+02  Bq/Sample     
 Total Decayed Activity (  299.9 to  1999.3 keV) 1.5818005E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9__20140377      
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-1-H DU 
             Detector: Ge9 S/N100228730   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-1-H DU
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:45        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:46:02     Real Time: 1802   sec
        Analysis Time: 2/10/2014 20:35        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.908E-01          327.9     1.609E+00    1.610E+00    5.808E+00
NA-22      1.797E-01          152.8     2.746E-01    2.748E-01    9.866E-01
K-40       1.391E+02            6.3     8.743E+00    1.127E+01    8.314E+00
Sc-46      6.768E-01           24.9     1.682E-01    1.717E-01    2.834E-01
CR-51     -8.187E-01          197.7     1.619E+00    1.619E+00    5.675E+00
MN-54      1.693E-01          134.3     2.273E-01    2.275E-01    8.019E-01
FE-59      2.382E-01          202.9     4.832E-01    4.833E-01    1.743E+00
Co-56      2.384E-01           66.6     1.588E-01    1.593E-01    6.046E-01
CO-57      9.026E-02          167.4     1.511E-01    1.511E-01    5.187E-01
CO-58     -2.432E-03         8912.0     2.168E-01    2.168E-01    8.112E-01
CO-60     -5.551E-02          150.9     8.375E-02    8.379E-02    1.183E+00
ZN-65     -1.361E+00           74.6     1.015E+00    1.018E+00    3.385E+00
NB-94     -1.254E-01          163.9     2.054E-01    2.055E-01    7.320E-01
ZR-95     -1.679E-01          218.1     3.661E-01    3.662E-01    1.327E+00
NB-95     -1.168E-01          208.8     2.439E-01    2.440E-01    8.693E-01
RU-103     2.361E-02          852.0     2.011E-01    2.011E-01    7.315E-01
RH-106     2.141E+00          102.1     2.186E+00    2.189E+00    6.444E+00
AG-108M    1.407E-02         1107.0     1.558E-01    1.558E-01    5.773E-01
AG-110M    1.206E-02          454.8     5.484E-02    5.485E-02    1.105E+00
SN-113     0.000E+00         1000.0     2.853E-01    2.853E-01    1.201E+00
SB-124    -9.298E-02          243.4     2.263E-01    2.264E-01    8.047E-01
SB-125     4.855E-01           81.1     3.936E-01    3.944E-01    1.848E+00
I-131      4.985E-03         3086.0     1.539E-01    1.539E-01    5.717E-01
Gd-153     9.397E-02          492.9     4.632E-01    4.632E-01    1.610E+00
Ga-68     -2.429E+00          402.4     9.774E+00    9.775E+00    3.585E+01
Tc-99m     9.546E-02          147.1     1.405E-01    1.406E-01    4.826E-01
BA-133    -5.505E-01           68.4     3.768E-01    3.778E-01    1.249E+00
CS-134    -1.122E-01          127.1     1.425E-01    1.426E-01    9.357E-01
CS-137     6.839E-02          324.5     2.219E-01    2.220E-01    8.104E-01
CE-139     1.452E-01          102.7     1.491E-01    1.497E-01    5.069E-01
Ba-140     1.288E-01          366.0     4.716E-01    4.716E-01    2.380E+00
La-140    -2.130E-02          216.6     4.613E-02    4.615E-02    1.014E+00
CE-141     2.422E-01          111.0     2.689E-01    2.692E-01    9.136E-01
CE-144    -3.961E-01          298.8     1.184E+00    1.184E+00    4.108E+00
PM-144     7.010E-03         3331.0     2.335E-01    2.335E-01    8.553E-01
EU-152     6.245E-01          124.7     7.787E-01    7.794E-01    2.044E+00
EU-154     4.636E-01          127.0     5.888E-01    5.893E-01    6.582E+00
EU-155     8.522E-01           55.7     4.743E-01    4.766E-01    1.543E+00
HF-181     2.357E-01           89.5     2.108E-01    2.111E-01    7.184E-01
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Ta-182     3.961E+00           23.4     9.268E-01    9.477E-01    2.267E+00
Hg-203    -1.549E-01          139.8     2.165E-01    2.167E-01    7.440E-01
TL-208     1.923E+00           13.3     2.547E-01    2.736E-01    2.436E-01
pm-146    -1.070E-01          519.9     5.564E-01    5.564E-01    2.070E+00
y-88       1.136E-01          199.5     2.266E-01    2.267E-01    8.238E-01
Cd-113m    3.195E+02          722.7     2.309E+03    2.309E+03    8.267E+03
Cd-109     5.545E+00           69.2     3.838E+00    3.851E+00    1.272E+01
PB-210     9.649E+00           60.6     5.844E+00    5.871E+00    1.920E+01
PB-212     5.788E+00           11.3     6.545E-01    7.540E-01    1.222E+00
PB-214     7.335E+00           10.5     7.697E-01    8.589E-01    1.103E+00
BI-207     1.139E-01          147.9     1.685E-01    1.686E-01    6.555E-01
BI-212     4.239E+00           60.8     2.576E+00    2.586E+00    8.393E+00
BI-214     4.062E+00           16.7     6.795E-01    7.115E-01    1.413E+00
BI-210M    4.696E-02          376.4     1.768E-01    1.768E-01    9.045E-01
RA-224     3.069E+00          186.1     5.713E+00    5.716E+00    1.949E+01
AC-228     3.743E+00           21.3     7.969E-01    8.195E-01    3.098E+00
TH-227     2.038E-01          559.9     1.141E+00    1.141E+00    9.162E+00
TH-229     4.735E+00           59.7     2.827E+00    2.853E+00    9.263E+00
TH-234     5.558E+00           55.7     3.093E+00    3.106E+00    1.792E+01
PA-231     6.465E+00           38.7     2.503E+00    2.528E+00    1.908E+01
PA-233     8.216E-01           38.7     3.181E-01    3.211E-01    1.533E+00
PA-234     8.235E-01           79.4     6.535E-01    6.549E-01    2.468E+00
PA-234M    0.000E+00         1000.0     7.123E+00    7.123E+00    1.071E+02
U-235      9.234E-01           66.2     6.116E-01    6.134E-01    4.204E+00
AM-241     7.373E-01           74.4     5.485E-01    5.499E-01    1.826E+00
Np-237     1.166E+00           86.6     1.010E+00    1.012E+00    3.392E+00
Ir-192     9.784E-02          138.0     1.351E-01    1.352E-01    5.294E-01
Cs-136    -4.976E-02          396.6     1.974E-01    1.974E-01    7.329E-01
Np-239    -5.475E-01          107.5     5.884E-01    5.893E-01    1.992E+00
Nd-147     3.161E-01          179.8     5.685E-01    5.688E-01    4.707E+00
-----------------------------------------------------------------------------
Total      5.372E+02

      Analyst: Siobhan Perry                      

Page 500 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  1
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-1-H DU                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9__20140377.An1

 Acquisition information
        Start time:                 2/10/2014 3:46:02 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  2
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:45:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1424

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.79       19.  60.56   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    49.59        2. 559.91   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.31       17.  74.40   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.32       13. 109.13   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    77.31      112.  19.88   0.63  4.685E-02
    86.49       14.  86.61   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.974E-01 EU155 
                                                86.54  30.700  4.974E-01 EU155 
    88.04       19.  69.22   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    89.53        8. 179.85   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.83       31.  55.65   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.039E+00 AC228 
                                                93.35   5.561  6.039E+00 AC228 
    92.84       34.  48.53   1.04  5.171E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.604E+00 AC228 
    97.96        3. 492.93   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
                                                97.50  30.000  9.397E-02 Gd153 
    99.13       11. 109.26   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   104.17        2. 420.29   1.05  5.307E-02   103.70  24.000    PBC<MDA Np239 
                                               103.20  21.800  1.154E-01 Gd153 
   104.90       17.  55.66   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  8.522E-01 EU155 
   122.63        7. 167.36   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  1.897E-01 EU154 
                                               122.06  85.600  9.026E-02 CO57  
   123.03        8. 149.24   1.07  5.296E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  2.068E-01 EU154 
   131.15       16.  79.35   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  3
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   141.54        8. 147.13   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   145.46       11. 111.02   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   161.60        3. 366.03   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   163.17        7. 138.08   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   166.04       10. 102.66   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   192.65       16.  59.71   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   204.17       16.  66.23   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   238.44      175.  10.90   0.92  3.734E-02   238.63  43.300  5.788E+00 PB212 
   239.59        8. 186.15   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   244.27       13.  83.30   1.18  3.697E-02   242.00   7.430    PBC<MDA PB214 
   263.04        1. 722.75   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   276.96       17.  58.68   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.04       53.  19.68   1.23  3.232E-02   295.09  19.300  4.689E+00 PB214 
   295.90        9. 138.05   1.23  3.225E-02   295.95  30.160    PBC<MDA Ir192 
   300.01       22.  38.71   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.552E+01 PA231 
                                               300.18   6.200  6.159E+00 PA233 
   300.01       22.  38.71   1.24  3.194E-02   300.03   3.280  1.163E+01 PB212 
                                               300.07   2.460  1.552E+01 PA231 
                                               300.18   6.200  6.159E+00 PA233 
   300.11       56.  20.24   0.36  3.195E-02   300.03   3.280  2.994E+01 PB212 
                                               300.07   2.460  3.993E+01 PA231 
                                               300.18   6.200  1.585E+01 PA233 
   306.69        2. 376.41   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.113E-01 BI210M
   328.82        3. 257.27   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
                                               328.76  20.300  2.982E-01 La140 
   338.20       29.  31.93   1.27  2.940E-02   338.32  12.010  4.630E+00 AC228 
                                               338.32  12.010  4.630E+00 AC228 
   344.45        5. 152.47   1.27  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.77      142.  10.49   1.22  2.861E-02   351.93  37.600  7.335E+00 PB214 
   463.53        8.  81.08   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   467.98        1. 998.33   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   481.73        8.  89.45   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  2.357E-01 HF181 
   486.98        1. 728.10   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
                                               487.02  45.500  5.296E-02 La140 
   497.89        1. 851.97   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.361E-02 RU103 
   510.71       57.  20.53   1.42  2.188E-02   511.86  20.000  7.228E+00 RH106 
   531.48        2. 372.65   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   569.68        2. 393.99   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.426E-01 PA234 
                                               569.70  97.740  4.554E-02 BI207 
   569.70        2. 406.90   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.203E-01 PA234 
                                               569.70  97.740  4.366E-02 BI207 
   569.70        2. 359.22   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.884E-01 PA234 
                                               569.70  97.740  4.938E-02 BI207 
   583.31       57.  13.25   0.42  1.989E-02   583.02  84.500  1.884E+00 TL208 
   601.23        4. 181.48   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.37       54.  18.25   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  2.738E+01 RU103 
                                               610.30   5.750  2.738E+01 RU103 
   609.73       65.  14.53   1.43  1.925E-02   609.31  46.090  4.062E+00 BI214 
                                               610.30   5.750  3.260E+01 RU103 
   659.05        2. 454.75   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   659.97        2. 324.50   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   726.94       10.  60.78   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   785.84        5. 112.04   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   802.79        1. 814.88   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   835.65        5. 134.28   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   860.32        7.  85.24   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   895.26        3. 199.53   1.74  1.434E-02   898.04  93.700    PBC<MDA y88   
   911.09       22.  35.67   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  2.915E+00 AC228 
   946.64        1. 632.67   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   968.90       19.  42.28   1.79  1.352E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  4.507E+00 AC228 
                                               968.97  17.460  4.507E+00 AC228 
   969.13        3. 287.28   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  5.952E-01 AC228 
   997.81        4. 127.01   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1040.84        6.  66.60   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1050.27        5. 102.11   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.71        3. 147.87   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1100.02        3. 202.88   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1112.22        3. 184.89   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1120.16       40.  15.25   0.78  1.206E-02  1120.29  15.100  1.218E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  5.274E+00 Ta182 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.22       30.  23.40   1.90  1.205E-02  1120.29  15.100  8.212E+00 BI214 
                                              1120.55  99.987  1.382E+00 Sc46  
                                              1121.30  34.900  3.961E+00 Ta182 
                                              1121.30  34.900  3.961E+00 Ta182 
  1120.26       29.  24.85   1.90  1.206E-02  1120.29  15.100  8.025E+00 BI214 
                                              1120.55  99.987  1.354E+00 Sc46  
                                              1121.30  34.900  3.880E+00 Ta182 
  1169.10        2. 244.27   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1188.69        2. 261.59   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  6.016E-01 Ta182 
  1273.44        4. 153.35   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.087E-01 EU154 
  1273.44        4. 152.83   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.104E-01 EU154 
  1460.50      260.   6.11   2.07  9.749E-03  1460.83  10.670  1.391E+02 K40   
  1764.34        7.  36.21   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.84    77.31        96.       112. 2.394E+03   15.54   0.632  -      s 
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.82    46.79        57.        19.     0.011    60.56   0.998s
 TH-227    197.99    49.59        72.         2.     0.001   559.91   1.001s
 AM-241    236.88    59.31        75.        17.     0.010    74.40   1.010s
 TH-234    252.92    63.32        95.        13.     0.007   109.13   1.014 
 Np-237    345.55    86.49        64.        14.     0.008    86.61   1.036D
 Cd-109    351.75    88.04        78.        19.     0.011    69.22   1.038D
 Nd-147    357.72    89.53        97.         8.     0.004   179.85   1.041s
 TH-234    370.90    92.83       136.        31.     0.017    55.65   1.042 
 AC-228    370.95    92.84       120.        34.     0.019    48.53   1.043s
 Gd-153    391.43    97.96        85.         3.     0.001   492.93   1.047s
 Np-239    396.10    99.13        67.        11.     0.006   109.26   1.049s
 Gd-153    411.30   102.93        56.        -7.    -0.004   146.82   1.052s
 Np-239    416.24   104.17        50.         2.     0.001   420.29   1.053s
 EU-155    419.15   104.90        38.        17.     0.010    55.66   1.054s
 Np-239    426.75   106.80        76.       -12.    -0.007   107.47   1.055s
 CO-57     490.09   122.63        72.         7.     0.004   167.36   1.070s
 EU-154    491.68   123.03        68.         8.     0.004   149.24   1.071s
 PA-234    524.16   131.15        70.        16.     0.009    79.35   1.079 
 HF-181    541.23   135.42        40.        -2.    -0.001   572.53   1.081s
 CE-144    533.20   133.42        73.        -4.    -0.002   298.82   1.081s
 HF-181    540.43   135.22        44.        -3.    -0.002   339.26   1.084s
 CO-57     541.97   135.61        45.        -1.    -0.001   909.06   1.084s
 Tc-99m    565.70   141.54        58.         8.     0.004   147.13   1.088s
 U-235     569.51   142.49        70.        -9.    -0.005   133.21   1.091s
 CE-141    581.38   145.46        63.        11.     0.006   111.02   1.092s
 Ba-140    645.91   161.60        48.         3.     0.002   366.03   1.108s
 U-235     652.19   163.17        46.         7.     0.004   138.08   1.109 
 CE-139    663.65   166.04        47.        10.     0.005   102.66   1.111s
 TH-229    770.08   192.65        38.        16.     0.009    59.71   1.137s
 U-235     816.14   204.17        45.        16.     0.009    66.23   1.148s
 PB-212    953.21   238.44        50.       168.     0.094    10.90   0.920 
 RA-224    957.79   239.59       118.         8.     0.005   186.15   1.181s
 PB-214    976.53   244.27        48.        13.     0.007    83.30   1.182s
 EU-152    980.68   245.31        60.        -6.    -0.004   175.83   1.185s
 TH-227   1023.98   256.14        50.        -4.    -0.002   281.21   1.195s
 Cd-113m  1051.59   263.04        37.         1.     0.001   722.75   1.202s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1107.25   276.96        39.        17.     0.009    58.68   1.214s
 Hg-203   1119.35   279.98        53.        -8.    -0.004   139.80   1.216s
 I-131    1133.91   283.62        40.        -4.    -0.002   256.74   1.221s
 PB-214   1179.77   295.09        27.        53.     0.029    19.68   1.231D
 Ir-192   1183.21   295.95        67.         9.     0.005   138.05   1.231D
 PB-212   1199.86   300.11        14.        56.     0.031    20.24   0.363s
 PA-231   1199.46   300.01        25.        22.     0.012    38.71   1.235s
 PA-233   1199.46   300.01        25.        22.     0.012    38.71   1.235s
 PA-231   1212.95   303.39        38.        -2.    -0.001   422.92   1.237s
 BA-133   1210.61   302.80        43.        -4.    -0.002   224.35   1.238s
 BI-210M  1226.16   306.69        21.         2.     0.001   376.41   1.240s
 Ir-192   1230.28   307.72        30.        -1.    -0.001   549.63   1.243s
 PA-233   1249.80   312.60        37.        -2.    -0.001   440.70   1.246s
 CR-51    1280.59   320.30        37.        -4.    -0.002   197.71   1.253s
 La-140   1314.66   328.82        34.         3.     0.002   257.27   1.261s
 AC-228   1352.17   338.20        29.        29.     0.016    31.93   1.270 
 Cs-136   1368.01   342.16        40.        -2.    -0.001   525.37   1.272s
 EU-152   1377.18   344.45        30.         5.     0.003   152.47   1.275 
 HF-181   1384.05   346.17        33.        -4.    -0.002   202.67   1.276s
 PB-214   1406.47   351.77        16.       142.     0.079    10.49   1.219s
 BA-133   1416.39   354.25        63.       -17.    -0.010    68.44   1.285s
 BA-133   1529.30   382.48        22.        -1.    -0.001   724.33   1.310s
 pm-146   1810.52   452.79        29.        -5.    -0.003   154.65   1.372s
 SB-125   1853.46   463.53        15.         8.     0.004    81.08   1.380s
 Ir-192   1871.26   467.98        20.         1.     0.000   998.33   1.384s
 PM-144   1905.92   476.64        22.        -2.    -0.001   368.39   1.392s
 BE-7     1909.28   477.48        24.        -2.    -0.001   327.91   1.392s
 HF-181   1926.27   481.73        20.         8.     0.004    89.45   1.396s
 La-140   1947.28   486.98        25.         1.     0.001   728.10   1.401s
 RU-103   1990.93   497.89        27.         1.     0.000   851.97   1.409s
 RH-106   2042.19   510.71        40.        57.     0.032    20.53   1.422s
 Nd-147   2125.28   531.48        20.         2.     0.001   372.65   1.438s
 CS-134   2278.15   569.70        19.         2.     0.001   406.90   1.471s
 PA-234   2278.17   569.70        19.         2.     0.001   359.22   1.471s
 BI-207   2278.09   569.68        20.         2.     0.001   393.99   1.471s
 TL-208   2332.60   583.31         0.        57.     0.032    13.25   0.417s
 SB-125   2404.28   601.23        20.         4.     0.002   181.48   1.497s
 SB-124   2412.28   603.23        29.        -3.    -0.002   243.40   1.499s
 CS-134   2426.61   606.81        39.        -7.    -0.004   127.06   1.500s
 BI-214   2438.29   609.73        18.        65.     0.036    14.53   1.425 
 RU-103   2436.86   609.37        22.        54.     0.030    18.25   1.505s
 AG-108M  2450.74   612.84        37.        -7.    -0.004   136.98   1.509s
 PM-144   2465.70   616.58        22.        -1.     0.000   815.42   1.512s
 SB-125   2542.64   635.82        27.        -6.    -0.003   131.25   1.526s
 AG-110M  2635.58   659.05        23.         2.     0.001   454.75   1.544s
 CS-137   2639.25   659.97        18.         2.     0.001   324.50   1.548s
 NB-94    2818.59   704.79        18.        -4.    -0.002   163.85   1.581s
 SB-124   2895.83   724.10        28.        -7.    -0.004   117.69   1.598s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2895.88   724.11        28.        -7.    -0.004   117.40   1.598s
 EU-154   2895.88   724.11        25.        -6.    -0.003   129.40   1.598s
 ZR-95    2896.01   724.15        22.        -5.    -0.003   147.34   1.599s
 BI-212   2907.18   726.94        13.        10.     0.005    60.78   1.601s
 pm-146   2992.26   748.20        15.        -1.    -0.001   519.93   1.617s
 ZR-95    3029.11   757.42        16.        -3.    -0.001   218.05   1.625s
 AG-110M  3053.88   763.61        19.        -3.    -0.002   205.72   1.631s
 NB-95    3065.10   766.41        24.        -3.    -0.002   208.80   1.632s
 PA-234M  3064.57   766.28        20.        -3.    -0.001   246.25   1.633s
 EU-152   3113.47   778.50        17.        -2.    -0.001   346.98   1.643s
 BI-212   3142.82   785.84        16.         5.     0.003   112.04   1.648s
 CS-134   3183.87   796.10        18.        -3.    -0.002   197.85   1.656s
 CS-134   3210.65   802.79        23.         1.     0.000   814.88   1.661s
 Cs-136   3283.47   820.99        14.        -1.    -0.001   396.59   1.674s
 MN-54    3342.13   835.65        17.         5.     0.003   134.28   1.687s
 TL-208   3440.83   860.32        15.         7.     0.004    85.24   1.707s
 NB-94    3486.45   871.72        20.        -3.    -0.002   220.99   1.715s
 AG-110M  3536.78   884.30        15.        -1.     0.000   827.70   1.725s
 y-88     3580.61   895.26        14.         3.     0.002   199.53   1.736s
 AC-228   3643.97   911.09        19.        22.     0.012    35.67   1.746s
 AG-110M  3749.30   937.42        12.        -2.    -0.001   269.29   1.766s
 PA-234   3786.19   946.64        14.         1.     0.000   632.67   1.772s
 EU-152   3876.18   969.13        25.         3.     0.001   287.28   1.786s
 AC-228   3875.27   968.90        23.        19.     0.011    42.28   1.790s
 EU-154   3990.96   997.81        13.         4.     0.002   127.01   1.810s
 Co-56    4163.14  1040.84         6.         6.     0.003    66.60   1.841s
 RH-106   4200.88  1050.27        13.         5.     0.003   102.11   1.850s
 BI-207   4254.66  1063.71        11.         3.     0.002   147.87   1.860s
 Ga-68    4306.79  1076.74        18.        -2.    -0.001   402.39   1.870s
 FE-59    4399.95  1100.02        17.         3.     0.002   202.88   1.886s
 EU-152   4448.77  1112.22        14.         3.     0.002   184.89   1.895s
 ZN-65    4469.22  1117.33        55.       -15.    -0.008    74.58   1.897s
 BI-214   4480.56  1120.16         3.        40.     0.022    15.25   0.781s
 Sc-46    4480.96  1120.26        12.        29.     0.016    24.85   1.901s
 Ta-182   4480.80  1120.22        10.        30.     0.017    23.40   1.901s
 CO-60    4676.40  1169.10         7.         2.     0.001   244.27   1.938s
 Ta-182   4754.82  1188.69        13.         2.     0.001   261.59   1.949s
 Ta-182   4877.73  1219.40        14.        -1.     0.000   916.09   1.972s
 NA-22    5094.00  1273.44        13.         4.     0.002   152.83   2.008s
 EU-154   5093.99  1273.44        13.         4.     0.002   153.35   2.008s
 CO-60    5330.15  1332.45        18.        -4.    -0.002   177.18   2.048s
 K-40     5842.72  1460.50         8.       260.     0.145     6.11   2.067 
 La-140   6388.18  1596.77         8.        -2.    -0.001   216.64   2.215s
 BI-214   7059.05  1764.34         6.         7.     0.004    36.21   2.314s
 Co-56    7071.30  1767.40        12.        -5.    -0.003   102.77   2.318s
 y-88     7343.06  1835.27         6.        -2.    -0.001   223.01   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.9080E-01                                      5.31E+01             
                           477.60-4.908E-01 ?(  5.808E+00 3.28E+02 1.05E+01 G  
 
NA-22    C   1.7971E-01                                      9.50E+02             
                          1274.53 1.797E-01 ?(  9.866E-01 1.53E+02 9.99E+01 G  
 
K-40     N   1.3907E+02                                      4.66E+11             
                          1460.83 1.391E+02  (P 8.314E+00 6.11E+00 1.07E+01 G  
 
Sc-46    F   6.7681E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  2.834E-01 1.00E+03 1.00E+02 G  
                          1120.55 1.354E+00  (  8.671E-01 2.48E+01 1.00E+02 G  
 
CR-51    F  -8.1871E-01                                      2.77E+01             
                           320.08-8.187E-01 ?(  5.675E+00 1.98E+02 9.94E+00 G  
 
MN-54    C   1.6927E-01                                      3.12E+02             
                           834.85 1.693E-01 ?(  8.019E-01 1.34E+02 1.00E+02 G  
 
FE-59    F   2.3817E-01                                      4.45E+01             
                          1099.25 2.382E-01 ?(  1.743E+00 2.03E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   3.058E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   2.3843E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  6.046E-01 1.00E+03 9.99E+01 G  
                          1238.28 6.188E-03 %   1.699E+00 7.34E+03 6.61E+01 G  
                          1037.84 1.925E+00 ?(  4.213E+00 6.66E+01 1.41E+01 G  
                          1771.35-2.229E+00 +   7.989E+00 1.03E+02 1.55E+01  A 
 
CO-57    C   9.0260E-02                                      2.72E+02             
                           122.06 9.026E-02 ?(  5.187E-01 1.67E+02 8.56E+01 G  
                           136.47-1.058E-01 +   3.425E+00 9.09E+02 1.07E+01 G  
 
CO-58    C  -2.4324E-03                                      7.09E+01             
                           810.78-2.432E-03 %(  8.112E-01 8.91E+03 9.95E+01 G  
 
CO-60    F  -5.5505E-02                                      1.93E+03             
                          1332.50-1.866E-01 ?(  1.183E+00 1.77E+02 1.00E+02 G  
                          1173.24 7.574E-02 ?(  7.060E-01 2.44E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage  9
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -1.3614E+00                                      2.44E+02             
                          1115.55-1.361E+00 ?(  3.385E+00 7.46E+01 5.06E+01 G  
 
NB-94    I  -1.2537E-01                                      7.41E+06             
                           702.63-1.254E-01 ?(  7.320E-01 1.64E+02 9.79E+01 G  
                           871.10-1.115E-01 +   8.856E-01 2.21E+02 9.99E+01 G  
 
ZR-95    I  -1.6788E-01                                      6.40E+01             
                           756.73-1.679E-01 ?(  1.327E+00 2.18E+02 5.45E+01 G  
                           724.20-3.535E-01 +   1.833E+00 1.47E+02 4.42E+01 G  
 
NB-95    I  -1.1682E-01                                      6.40E+01             
                           765.79-1.168E-01 ?(  8.693E-01 2.09E+02 9.98E+01 G  
 
RU-103   I   2.3606E-02                                      3.93E+01             
                           497.05 2.361E-02 ?(  7.315E-01 8.52E+02 9.09E+01 G  
                           610.30 2.738E+01 ?   1.240E+01 1.83E+01 5.75E+00 GA 
 
RH-106   I   2.1405E+00                                      3.74E+02             
                           621.92 8.568E-02 %(  6.444E+00 2.01E+03 9.93E+00 G  
                          1050.36 1.522E+01 ?(  5.407E+01 1.02E+02 1.56E+00 G  
                           511.86 7.228E+00 ?   4.077E+00 2.05E+01 2.00E+01 GA 
 
AG-108M  C   1.4074E-02                                      1.53E+05             
                           433.94 1.407E-02 &(  5.773E-01 1.11E+03 9.05E+01 G  
                           722.94-2.448E-01 &   9.927E-01 1.17E+02 9.08E+01 G  
                           614.28-2.119E-01 +   1.004E+00 1.37E+02 8.98E+01 G  
 
AG-110M  F   1.2060E-02                                      2.50E+02             
                           884.68-3.565E-02 ?(  1.105E+00 8.28E+02 7.27E+01 G  
                           657.76 4.870E-02 ?(  8.055E-01 4.55E+02 9.46E+01 G  
                           937.49-2.196E-01 +   2.192E+00 2.69E+02 3.44E+01 G  
                          1384.30 6.713E-03 %   2.797E+00 9.91E+03 2.43E+01 G  
                           763.94-4.770E-01 +   3.524E+00 2.06E+02 2.23E+01 G  
 
SB-124   F  -9.2983E-02                                      6.02E+01             
                           602.73-9.298E-02 ?(  8.047E-01 2.43E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-2.050E+00 &   8.337E+00 1.18E+02 1.08E+01 G  
 
SB-125   I   4.8548E-01                                      1.01E+03             
                           427.88 0.000E+00 ?(  1.848E+00 1.00E+03 2.96E+01 G  
                           600.50 5.793E-01 ?(  3.749E+00 1.81E+02 1.79E+01 G  
                           635.89-1.541E+00 +   7.038E+00 1.31E+02 1.13E+01 G  
                           463.37 1.698E+00 ?(  4.663E+00 8.11E+01 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 10
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   4.9852E-03                                      8.02E+00             
                           364.48 4.985E-03 %(  5.717E-01 3.09E+03 8.17E+01 G  
                           284.30-9.718E-01 +   8.784E+00 2.57E+02 6.14E+00 G  
                           636.97 0.000E+00 &   9.058E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F   9.3969E-02                                      2.42E+02             
                            97.50 9.397E-02 ?(  1.610E+00 4.93E+02 3.00E+01 G  
                           103.20-3.582E-01 +   1.808E+00 1.47E+02 2.18E+01 G  
 
Ga-68    C  -2.4290E+00                                      4.71E-02             
                          1077.40-2.429E+00 ?(  3.585E+01 4.02E+02 3.30E+00 G  
 
Tc-99m   I   9.5462E-02                                      2.51E-01             
                           140.51 9.546E-02 ?(  4.826E-01 1.47E+02 8.93E+01 G  
 
BA-133   F  -5.5046E-01                                      3.85E+03             
                           356.00-5.505E-01 ?(  1.249E+00 6.84E+01 6.20E+01 G  
                           302.85-4.028E-01 +   3.165E+00 2.24E+02 1.83E+01 G  
                           383.84-2.142E-01 +   5.686E+00 7.24E+02 8.94E+00 GA 
                            80.99-5.902E-03 &   1.397E+00 6.71E+03 3.41E+01 GA 
 
CS-134   I  -1.1217E-01                                      7.54E+02             
                           604.71-2.138E-01 ?(  9.357E-01 1.27E+02 9.76E+01 G  
                           795.87-1.322E-01 +   9.389E-01 1.98E+02 8.55E+01 G  
                           569.32 2.773E-01 ?(  4.129E+00 4.07E+02 1.54E+01 G  
                           801.95 3.399E-01 &(  1.015E+01 8.15E+02 8.69E+00 G  
                           563.24-5.345E-02 &   6.878E+00 3.41E+03 8.35E+00 G  
 
CS-137   I   6.8392E-02                                      1.10E+04             
                           661.66 6.839E-02 ?(  8.104E-01 3.24E+02 8.52E+01 G  
 
CE-139   F   1.4524E-01                                      1.38E+02             
                           165.85 1.452E-01  (  5.069E-01 1.03E+02 7.99E+01 G  
 
Ba-140   I   1.2884E-01                                      1.28E+01             
                           537.26 2.968E-02 %(  2.380E+00 2.14E+03 2.44E+01 G  
                           162.66 5.177E-01 ?(  6.674E+00 3.66E+02 6.22E+00 G  
                           304.85 2.083E-01 %   1.030E+01 1.35E+03 4.29E+00 G  
 
La-140   I  -2.1295E-02                                      1.28E+01             
                          1596.21-1.247E-01 ?(  1.014E+00 2.17E+02 9.54E+01 G  
                           487.02 5.296E-02 ?(  1.404E+00 7.28E+02 4.55E+01 G  
                           328.76 2.982E-01 ?(  2.716E+00 2.57E+02 2.03E+01 G  
                           815.77-5.497E-02 %   2.907E+00 1.38E+03 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 11
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   2.4222E-01                                      3.25E+01             
                           145.44 2.422E-01  (  9.136E-01 1.11E+02 4.82E+01 G  
 
CE-144   I  -3.9609E-01                                      2.85E+02             
                           133.54-3.961E-01 ?(  4.108E+00 2.99E+02 1.11E+01 G  
 
PM-144   C   7.0103E-03                                      3.63E+02             
                           696.54 7.010E-03 %(  8.553E-01 3.33E+03 9.90E+01 G  
                           618.06-2.392E-02 +   7.165E-01 8.15E+02 9.91E+01 G  
                           476.81-1.045E-01 +   1.398E+00 3.68E+02 4.20E+01 G  
 
EU-152   F   6.2447E-01                                      4.94E+03             
                           344.29 3.838E-01 ?(  2.044E+00 1.52E+02 2.65E+01 G  
                          1112.07 1.002E+00 ?(  6.705E+00 1.85E+02 1.36E+01 G  
                           121.78 3.829E-02 %   1.612E+00 1.20E+03 2.86E+01 G  
                           778.92-4.668E-01 +   5.936E+00 3.47E+02 1.29E+01 G  
                           964.11 7.088E-01 ?(  7.307E+00 2.87E+02 1.46E+01 G  
                           244.69-1.278E+00 &   7.757E+00 1.76E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   7.563E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   4.6361E-01                                      3.14E+03             
                           873.23 8.359E-02 %(  6.582E+00 2.09E+03 1.23E+01 G  
                           123.10 2.068E-01 &(  1.058E+00 1.49E+02 4.08E+01 G  
                          1274.54 5.087E-01 ?(  2.803E+00 1.53E+02 3.52E+01 G  
                           723.36-9.377E-01 +   4.226E+00 1.29E+02 2.02E+01 G  
                          1004.77-1.067E-01 %   4.905E+00 1.22E+03 1.80E+01 G  
                           996.33 1.742E+00 ?(  7.832E+00 1.27E+02 1.06E+01 G  
 
EU-155   I   8.5216E-01                                      1.81E+03             
                           105.31 8.522E-01 ?(  1.543E+00 5.57E+01 2.12E+01 G  
                            86.54 5.311E-02 %   2.007E+00 1.09E+03 3.07E+01 G  
 
HF-181   F   2.3566E-01                                      4.24E+01             
                           482.00 2.357E-01  (  7.184E-01 8.94E+01 8.05E+01 G  
                           133.02-3.904E-02 -   7.962E-01 5.73E+02 4.33E+01 G  
                           345.83-5.295E-01 +   3.776E+00 2.03E+02 1.51E+01 G  
                           136.30-5.149E-01 +   6.166E+00 3.39E+02 5.85E+00 G  
 
Ta-182   F   3.9609E+00                                      1.14E+02             
                          1121.30 3.961E+00 &(  2.267E+00 2.34E+01 3.49E+01 G  
                          1221.41-1.067E-01 -   3.682E+00 9.16E+02 2.70E+01 G  
                          1189.05 6.016E-01 &   5.802E+00 2.62E+02 1.62E+01 G  
 
Hg-203   F  -1.5485E-01                                      4.66E+01             
                           279.20-1.548E-01 ?(  7.440E-01 1.40E+02 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 12
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   1.9232E+00                                      6.98E+02             
                           583.02 1.884E+00 @(  2.436E-01 1.32E+01 8.45E+01 G  
                           277.28 4.311E+00 &   8.274E+00 5.87E+01 6.31E+00 G  
                           860.56 2.188E+00 ?(  6.349E+00 8.52E+01 1.24E+01 G  
 
pm-146   C  -1.0701E-01                                      2.02E+03             
                           747.16-1.070E-01 ?(  2.070E+00 5.20E+02 3.40E+01 G  
                           735.72 8.484E-04 %   3.087E+00 9.61E+04 2.25E+01 G  
                           453.88-1.828E-01 +   9.894E-01 1.55E+02 6.50E+01 G  
 
y-88     F   1.1357E-01                                      1.07E+02             
                           898.04 1.136E-01 ?(  8.238E-01 2.00E+02 9.37E+01 G  
                          1836.06-1.177E-01 +   9.998E-01 2.23E+02 9.92E+01 G  
 
Cd-113m      3.1949E+02                                      5.33E+03             
                           263.70 3.195E+02 ?(  8.267E+03 7.23E+02 6.00E-03   K
 
Cd-109   F   5.5451E+00                                      4.53E+02             
                            88.04 5.545E+00  (  1.272E+01 6.92E+01 3.79E+00 G  
 
PB-210   N   9.6493E+00                                      8.14E+03             
                            46.54 9.649E+00  (  1.920E+01 6.06E+01 4.25E+00 G  
 
PB-212   N   5.7878E+00                                      6.98E+02             
                           238.63 5.788E+00  (P 1.222E+00 1.09E+01 4.33E+01 G  
                           300.03 2.994E+01 + P 1.052E+01 2.02E+01 3.28E+00 GA 
 
PB-214   N   7.3353E+00                                      5.84E+05             
                           351.93 7.335E+00  (  1.103E+00 1.05E+01 3.76E+01 G  
                           295.09 4.689E+00 -   2.412E+00 1.97E+01 1.93E+01 G  
                           242.00 2.534E+00 &   7.092E+00 8.33E+01 7.43E+00 GA 
 
BI-207   C   1.1394E-01                                      1.18E+04             
                           569.70 4.554E-02 ?(  6.555E-01 3.94E+02 9.77E+01 G  
                          1063.66 2.037E-01 &(  1.085E+00 1.48E+02 7.45E+01 G  
 
BI-212   N   4.2391E+00                                      6.98E+02             
                           727.17 4.239E+00 ?(  8.393E+00 6.08E+01 7.55E+00 G  
                           785.42 1.483E+01 ?   5.798E+01 1.12E+02 1.28E+00 GA 
 
BI-214   N   4.0619E+00                                      5.84E+05             
                           609.31 4.062E+00  (P 1.413E+00 1.45E+01 4.61E+01 G  
                          1120.29 1.218E+01 + P 3.317E+00 1.52E+01 1.51E+01 G  
                          1764.49 2.883E+00 - P 5.994E+00 3.62E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 13
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   4.6962E-02                                      1.10E+09             
                           265.83 1.094E-02 &(  9.045E-01 2.27E+03 5.00E+01 G  
                           304.90 1.113E-01 ?(  1.523E+00 3.76E+02 2.80E+01 G  
 
RA-224   N   3.0689E+00                                      6.98E+02             
                           240.99 3.069E+00 ?(  1.949E+01 1.86E+02 4.10E+00 G  
 
AC-228   N   3.7429E+00                                      2.10E+03             
                           911.07 2.915E+00  (  3.098E+00 3.57E+01 2.90E+01 G  
                           968.97 4.507E+00 ?(  5.921E+00 4.23E+01 1.75E+01 G  
                           338.32 4.630E+00  (  4.404E+00 3.19E+01 1.20E+01 G  
                            93.35 6.604E+00 *   1.041E+01 4.85E+01 5.56E+00 XA 
 
TH-227   N   2.0383E-01                                      7.95E+03             
                           235.97 0.000E+00 ?(  9.162E+00 1.00E+03 1.23E+01 G  
                            50.14 5.172E-01 &(  1.012E+01 5.60E+02 8.00E+00 G  
                           256.24-8.067E-01 +   7.948E+00 2.81E+02 7.00E+00 G  
 
TH-229   N   4.7353E+00                                      2.68E+06             
                           193.51 4.735E+00 ?(  9.263E+00 5.97E+01 4.40E+00 G  
                           210.85-4.395E-01 &   1.896E+01 1.23E+03 2.99E+00 G  
 
TH-234   N   5.5575E+00                                      1.63E+12             
                            63.29 4.862E+00  (  1.792E+01 1.09E+02 3.81E+00 G  
                            92.59 6.032E+00  (  1.100E+01 5.57E+01 5.58E+00 G  
 
PA-231   N   6.4648E+00                                      1.20E+07             
                           302.65-1.268E+00 ?(  1.908E+01 4.23E+02 2.88E+00 G  
                           300.07 1.552E+01 ?(  1.843E+01 3.87E+01 2.46E+00 G  
 
PA-233   C   8.2161E-01                                      7.82E+08             
                           312.01-9.760E-02 &(  1.533E+00 4.41E+02 3.60E+01 G  
                           300.18 6.159E+00 ?(  7.315E+00 3.87E+01 6.20E+00 G  
 
PA-234   N   8.2352E-01                                      1.63E+12             
                           131.29 9.306E-01 ?(  2.468E+00 7.94E+01 1.80E+01 G  
                           946.02 2.555E-01 -   6.064E+00 6.33E+02 1.34E+01 G  
                           569.47 5.884E-01 ?(  7.717E+00 3.59E+02 8.20E+00 G  
                           883.24-8.007E-02 %   8.325E+00 2.76E+03 9.60E+00 G  
                           880.53 0.000E+00 -   1.383E+01 1.00E+03 6.00E+00 GA 
 
U-235    N   9.2344E-01                                      2.57E+11             
                           143.79-9.243E-01 ?(  4.204E+00 1.33E+02 1.10E+01 G  
                           205.33 4.186E+00 &(  9.168E+00 6.62E+01 5.01E+00 G  
                           163.38 1.693E+00 ?(  8.051E+00 1.38E+02 5.08E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:35:47 PMPage 14
 TestAmerica, Inc                Spectrum name: 9__20140377.An1                  
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   7.3730E-01                                      1.58E+05             
                            59.54 7.373E-01 ?(  1.826E+00 7.44E+01 3.59E+01 G  
 
Np-237   F   1.1660E+00                                      2.14E+06             
                            86.49 1.166E+00  (  3.392E+00 8.66E+01 1.31E+01 G  
 
Ir-192   F   9.7837E-02                                      7.40E+01             
                           316.49 1.029E-03 %(  5.294E-01 1.40E+04 8.70E+01 G  
                           468.06 2.902E-02 ?(  1.072E+00 9.98E+02 5.18E+01 G  
                           308.44-7.921E-02 &   1.569E+00 5.50E+02 3.18E+01 G  
                           295.95 4.953E-01  (  2.339E+00 1.38E+02 3.02E+01 G  
 
Cs-136   F  -4.9762E-02                                      1.30E+01             
                           818.50-4.976E-02 ?(  7.329E-01 3.97E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   1.005E+00 1.00E+03 8.00E+01 G  
                           340.57-6.993E-02 &   1.308E+00 5.25E+02 4.69E+01 G  
 
Np-239   T  -5.4745E-01                                      2.36E+00             
                           103.70 1.047E-01 +   1.552E+00 4.20E+02 2.40E+01 X  
                           106.13-5.475E-01 ?(  1.992E+00 1.07E+02 2.27E+01 G  
                            99.50 7.766E-01 ?   2.878E+00 1.09E+02 1.50E+01 X  
 
Nd-147       3.1612E-01                                      1.11E+01             
                           531.00 3.464E-01 ?(  4.707E+00 3.73E+02 1.30E+01 G  
                            91.10 3.022E-01 ?(  1.859E+00 1.80E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.79        57.        19.     0.011    60.56   9.649E+00   
 TH-227      49.59        72.         2.     0.001   559.91   5.172E-01   
 Nd-147      89.53        97.         8.     0.004   179.85   3.022E-01   
 AC-228      92.84       120.        34.     0.019    48.53   6.604E+00   
 Gd-153      97.96        85.         3.     0.001   492.93   9.397E-02   
 Np-239      99.13        67.        11.     0.006   109.26   7.766E-01   
 Gd-153     102.93        56.        -7.    -0.004   146.82  -3.582E-01   
 Np-239     104.17        50.         2.     0.001   420.29   1.047E-01   
 EU-155     104.90        38.        17.     0.010    55.66   8.522E-01   
 Np-239     106.80        76.       -12.    -0.007   107.47  -5.475E-01   
 CO-57      122.63        72.         7.     0.004   167.36   9.026E-02   
 EU-154     123.03        68.         8.     0.004   149.24   2.068E-01   
 PA-234     131.15        70.        16.     0.009    79.35   9.306E-01   
 HF-181     135.42        40.        -2.    -0.001   572.53  -3.904E-02   
 CE-144     133.42        73.        -4.    -0.002   298.82  -3.961E-01   
 HF-181     135.22        44.        -3.    -0.002   339.26  -5.149E-01   
 CO-57      135.61        45.        -1.    -0.001   909.06  -1.058E-01   
 U-235      142.49        70.        -9.    -0.005   133.21  -9.243E-01   
 CE-141     145.46        63.        11.     0.006   111.02   2.422E-01   
 Ba-140     161.60        48.         3.     0.002   366.03   5.177E-01   
 U-235      163.17        46.         7.     0.004   138.08   1.693E+00   
 CE-139     166.04        47.        10.     0.005   102.66   1.452E-01   
 TH-229     192.65        38.        16.     0.009    59.71   4.735E+00   
 U-235      204.17        45.        16.     0.009    66.23   4.186E+00   
 RA-224     239.59       118.         8.     0.005   186.15   3.069E+00   
 EU-152     245.31        60.        -6.    -0.004   175.83  -1.278E+00   
 TH-227     256.14        50.        -4.    -0.002   281.21  -8.067E-01   
 Cd-113m    263.04        37.         1.     0.001   722.75   3.195E+02   
 Hg-203     279.98        53.        -8.    -0.004   139.80  -1.548E-01   
 I-131      283.62        40.        -4.    -0.002   256.74  -9.718E-01   
 PA-231     300.01        25.        22.     0.012    38.71   1.552E+01   
 PA-233     300.01        25.        22.     0.012    38.71   6.159E+00   
 PA-231     303.39        38.        -2.    -0.001   422.92  -1.268E+00   
 BA-133     302.80        43.        -4.    -0.002   224.35  -4.028E-01   
 BI-210M    306.69        21.         2.     0.001   376.41   1.113E-01   
 PA-233     312.60        37.        -2.    -0.001   440.70  -9.760E-02   
 CR-51      320.30        37.        -4.    -0.002   197.71  -8.187E-01   
 La-140     328.82        34.         3.     0.002   257.27   2.982E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228     338.20        29.        29.     0.016    31.93   4.630E+00   
 Cs-136     342.16        40.        -2.    -0.001   525.37  -6.993E-02   
 EU-152     344.45        30.         5.     0.003   152.47   3.838E-01   
 HF-181     346.17        33.        -4.    -0.002   202.67  -5.295E-01   
 BA-133     354.25        63.       -17.    -0.010    68.44  -5.505E-01   
 BA-133     382.48        22.        -1.    -0.001   724.33  -2.142E-01   
 pm-146     452.79        29.        -5.    -0.003   154.65  -1.828E-01   
 SB-125     463.53        15.         8.     0.004    81.08   1.698E+00   
 PM-144     476.64        22.        -2.    -0.001   368.39  -1.045E-01   
 BE-7       477.48        24.        -2.    -0.001   327.91  -4.908E-01   
 HF-181     481.73        20.         8.     0.004    89.45   2.357E-01   
 La-140     486.98        25.         1.     0.001   728.10   5.296E-02   
 RU-103     497.89        27.         1.     0.000   851.97   2.361E-02   
 RH-106     510.71        40.        57.     0.032    20.53   7.228E+00   
 Nd-147     531.48        20.         2.     0.001   372.65   3.464E-01   
 CS-134     569.70        19.         2.     0.001   406.90   2.773E-01   
 PA-234     569.70        19.         2.     0.001   359.22   5.884E-01   
 BI-207     569.68        20.         2.     0.001   393.99   4.554E-02   
 SB-125     601.23        20.         4.     0.002   181.48   5.793E-01   
 SB-124     603.23        29.        -3.    -0.002   243.40  -9.298E-02   
 CS-134     606.81        39.        -7.    -0.004   127.06  -2.138E-01   
 RU-103     609.37        22.        54.     0.030    18.25   2.738E+01   
 AG-108M    612.84        37.        -7.    -0.004   136.98  -2.119E-01   
 PM-144     616.58        22.        -1.     0.000   815.42  -2.392E-02   
 SB-125     635.82        27.        -6.    -0.003   131.25  -1.541E+00   
 AG-110M    659.05        23.         2.     0.001   454.75   4.870E-02   
 CS-137     659.97        18.         2.     0.001   324.50   6.839E-02   
 NB-94      704.79        18.        -4.    -0.002   163.85  -1.254E-01   
 SB-124     724.10        28.        -7.    -0.004   117.69  -2.050E+00   
 AG-108M    724.11        28.        -7.    -0.004   117.40  -2.448E-01   
 EU-154     724.11        25.        -6.    -0.003   129.40  -9.377E-01   
 ZR-95      724.15        22.        -5.    -0.003   147.34  -3.535E-01   
 BI-212     726.94        13.        10.     0.005    60.78   4.239E+00   
 pm-146     748.20        15.        -1.    -0.001   519.93  -1.070E-01   
 ZR-95      757.42        16.        -3.    -0.001   218.05  -1.679E-01   
 AG-110M    763.61        19.        -3.    -0.002   205.72  -4.770E-01   
 NB-95      766.41        24.        -3.    -0.002   208.80  -1.168E-01   
 PA-234M    766.28        20.        -3.    -0.001   246.25  -3.103E+01   
 EU-152     778.50        17.        -2.    -0.001   346.98  -4.668E-01   
 BI-212     785.84        16.         5.     0.003   112.04   1.483E+01   
 CS-134     796.10        18.        -3.    -0.002   197.85  -1.322E-01   
 CS-134     802.79        23.         1.     0.000   814.88   3.399E-01   
 Cs-136     820.99        14.        -1.    -0.001   396.59  -4.976E-02   
 MN-54      835.65        17.         5.     0.003   134.28   1.693E-01   
 NB-94      871.72        20.        -3.    -0.002   220.99  -1.115E-01   
 AG-110M    884.30        15.        -1.     0.000   827.70  -3.565E-02   
 y-88       895.26        14.         3.     0.002   199.53   1.136E-01   
 AC-228     911.09        19.        22.     0.012    35.67   2.915E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    937.42        12.        -2.    -0.001   269.29  -2.196E-01   
 PA-234     946.64        14.         1.     0.000   632.67   2.555E-01   
 EU-152     969.13        25.         3.     0.001   287.28   7.088E-01   
 AC-228     968.90        23.        19.     0.011    42.28   4.507E+00   
 EU-154     997.81        13.         4.     0.002   127.01   1.742E+00   
 Co-56     1040.84         6.         6.     0.003    66.60   1.925E+00   
 RH-106    1050.27        13.         5.     0.003   102.11   1.522E+01   
 BI-207    1063.71        11.         3.     0.002   147.87   2.037E-01   
 Ga-68     1076.74        18.        -2.    -0.001   402.39  -2.429E+00   
 FE-59     1100.02        17.         3.     0.002   202.88   2.382E-01   
 EU-152    1112.22        14.         3.     0.002   184.89   1.002E+00   
 ZN-65     1117.33        55.       -15.    -0.008    74.58  -1.361E+00   
 Sc-46     1120.26        12.        29.     0.016    24.85   1.354E+00   
 Ta-182    1120.22        10.        30.     0.017    23.40   3.961E+00   
 CO-60     1169.10         7.         2.     0.001   244.27   7.574E-02   
 Ta-182    1188.69        13.         2.     0.001   261.59   6.016E-01   
 Ta-182    1219.40        14.        -1.     0.000   916.09  -1.067E-01   
 NA-22     1273.44        13.         4.     0.002   152.83   1.797E-01   
 EU-154    1273.44        13.         4.     0.002   153.35   5.087E-01   
 CO-60     1332.45        18.        -4.    -0.002   177.18  -1.866E-01   
 La-140    1596.77         8.        -2.    -0.001   216.64  -1.247E-01   
 Co-56     1767.40        12.        -5.    -0.003   102.77  -2.229E+00   
 y-88      1835.27         6.        -2.    -0.001   223.01  -1.177E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.9080E-01   -4.9080E-01    3.279E+02%                5.81E+00
 NA-22  #A    1.7971E-01    1.7971E-01    1.528E+02%                9.87E-01
 K-40         1.3907E+02    1.3907E+02    6.287E+00%                8.31E+00
 Sc-46  #C    6.7681E-01    6.7681E-01    2.485E+01%                2.83E-01
 CR-51  #A   -8.1869E-01   -8.1871E-01    1.977E+02%                5.67E+00
 MN-54  #A    1.6927E-01    1.6927E-01    1.343E+02%                8.02E-01
 FE-59  #A    2.3817E-01    2.3817E-01    2.029E+02%                1.74E+00
 Co-56  #A    2.3843E-01    2.3843E-01    6.660E+01%                6.05E-01
 CO-57  #A    9.0260E-02    9.0260E-02    1.674E+02%                5.19E-01
 CO-58  #A   -2.4324E-03   -2.4324E-03    8.912E+03%                8.11E-01
 CO-60  #A   -5.5505E-02   -5.5505E-02    1.509E+02%                1.18E+00
 ZN-65  #A   -1.3614E+00   -1.3614E+00    7.458E+01%                3.38E+00
 NB-94  #A   -1.2537E-01   -1.2537E-01    1.639E+02%                7.32E-01
 ZR-95  #A   -1.6788E-01   -1.6788E-01    2.181E+02%                1.33E+00
 NB-95  #A   -1.1682E-01   -1.1682E-01    2.088E+02%                8.69E-01
 RU-103 #A    2.3606E-02    2.3606E-02    8.520E+02%                7.31E-01
 RH-106 #A    2.1405E+00    2.1405E+00    1.021E+02%                6.44E+00
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 AG-108M#A    1.4074E-02    1.4074E-02    1.107E+03%                5.77E-01
 AG-110M#A    1.2060E-02    1.2060E-02    4.548E+02%                1.10E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.20E+00
 SB-124 #A   -9.2982E-02   -9.2983E-02    2.434E+02%                8.05E-01
 SB-125 #A    4.8548E-01    4.8548E-01    8.108E+01%                1.85E+00
 I-131  #A    4.9849E-03    4.9852E-03    3.086E+03%                5.72E-01
 Gd-153 #A    9.3969E-02    9.3969E-02    4.929E+02%                1.61E+00
 Ga-68  #A   -2.4035E+00   -2.4290E+00    4.024E+02%                3.59E+01
 Tc-99m #A    9.5273E-02    9.5462E-02    1.471E+02%                4.83E-01
 BA-133 #A   -5.5046E-01   -5.5046E-01    6.844E+01%                1.25E+00
 CS-134 #A   -1.1217E-01   -1.1217E-01    1.271E+02%                9.36E-01
 CS-137 #A    6.8392E-02    6.8392E-02    3.245E+02%                8.10E-01
 CE-139 #A    1.4524E-01    1.4524E-01    1.027E+02%                5.07E-01
 Ba-140 #A    1.2884E-01    1.2884E-01    3.660E+02%                2.38E+00
 La-140 #A   -2.1294E-02   -2.1295E-02    2.166E+02%                1.01E+00
 CE-141 #A    2.4221E-01    2.4222E-01    1.110E+02%                9.14E-01
 CE-144 #A   -3.9609E-01   -3.9609E-01    2.988E+02%                4.11E+00
 PM-144 #A    7.0103E-03    7.0103E-03    3.331E+03%                8.55E-01
 EU-152 #A    6.2447E-01    6.2447E-01    1.247E+02%                2.04E+00
 EU-154 #A    4.6361E-01    4.6361E-01    1.270E+02%                6.58E+00
 EU-155 #A    8.5216E-01    8.5216E-01    5.566E+01%                1.54E+00
 HF-181 #A    2.3566E-01    2.3566E-01    8.945E+01%                7.18E-01
 Ta-182 #     3.9609E+00    3.9609E+00    2.340E+01%                2.27E+00
 Hg-203 #A   -1.5485E-01   -1.5485E-01    1.398E+02%                7.44E-01
 TL-208 #     1.9232E+00    1.9232E+00    1.325E+01%                2.44E-01
 pm-146 #A   -1.0701E-01   -1.0701E-01    5.199E+02%                2.07E+00
 y-88   #A    1.1357E-01    1.1357E-01    1.995E+02%                8.24E-01
 Cd-113m#A    3.1949E+02    3.1949E+02    7.227E+02%                8.27E+03
 Cd-109  A    5.5451E+00    5.5451E+00    6.922E+01%                1.27E+01
 PB-210 #A    9.6493E+00    9.6493E+00    6.056E+01%                1.92E+01
 PB-212       5.7878E+00    5.7878E+00    1.131E+01%                1.22E+00
 PB-214       7.3353E+00    7.3353E+00    1.049E+01%                1.10E+00
 BI-207 #A    1.1394E-01    1.1394E-01    1.479E+02%                6.55E-01
 BI-212 #A    4.2391E+00    4.2391E+00    6.078E+01%                8.39E+00
 BI-214       4.0619E+00    4.0619E+00    1.673E+01%                1.41E+00
 BI-210M#A    4.6962E-02    4.6962E-02    3.764E+02%                9.05E-01
 RA-224 #A    3.0689E+00    3.0689E+00    1.861E+02%                1.95E+01
 AC-228 #     3.7429E+00    3.7429E+00    2.129E+01%                3.10E+00
 TH-227 #A    2.0383E-01    2.0383E-01    5.599E+02%                9.16E+00
 TH-229 #A    4.7353E+00    4.7353E+00    5.971E+01%                9.26E+00
 TH-234  A    5.5575E+00    5.5575E+00    5.565E+01%                1.79E+01
 PA-231 #A    6.4648E+00    6.4648E+00    3.871E+01%                1.91E+01
 PA-233 #A    8.2161E-01    8.2161E-01    3.871E+01%                1.53E+00
 PA-234 #A    8.2352E-01    8.2352E-01    7.935E+01%                2.47E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.07E+02
 U-235  #A    9.2344E-01    9.2344E-01    6.623E+01%                4.20E+00
 AM-241 #A    7.3730E-01    7.3730E-01    7.440E+01%                1.83E+00
 Np-237  A    1.1660E+00    1.1660E+00    8.661E+01%                3.39E+00
 Ir-192  A    9.7836E-02    9.7837E-02    1.380E+02%                5.29E-01
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 Cs-136 #A   -4.9760E-02   -4.9762E-02    3.966E+02%                7.33E-01
 Np-239 #A   -5.4733E-01   -5.4745E-01    1.075E+02%                1.99E+00
 Nd-147 #A    3.1611E-01    3.1612E-01    1.798E+02%                4.71E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  299.9 to  1999.3 keV)     1.582E+02  Bq/Sample     
 Total Decayed Activity (  299.9 to  1999.3 keV) 1.5818005E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140346
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-2-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-2-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:02        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:02:43     Real Time: 1801   sec
        Analysis Time: 2/10/2014 15:33        Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-02-08_0051.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.293E-02         5943.0     1.957E+00    1.957E+00    7.388E+00
NA-22     -2.093E-01          183.4     3.839E-01    3.840E-01    1.416E+00
K-40       1.228E+02            8.7     1.072E+01    1.243E+01    1.196E+01
Sc-46      2.737E-01           74.7     2.045E-01    2.050E-01    1.025E+00
CR-51     -8.377E-01          239.2     2.004E+00    2.005E+00    7.147E+00
MN-54      0.000E+00         1000.0     5.853E-02    5.853E-02    4.314E-01
FE-59     -4.751E-01          148.4     7.051E-01    7.055E-01    2.528E+00
Co-56      9.791E-02          306.6     3.002E-01    3.002E-01    1.117E+00
CO-57      1.134E-01          148.7     1.686E-01    1.687E-01    7.700E-01
CO-58      0.000E+00         1000.0     1.148E-01    1.148E-01    1.218E+00
CO-60     -8.126E-02          466.8     3.793E-01    3.794E-01    1.457E+00
ZN-65      1.926E-01          506.9     9.764E-01    9.764E-01    3.571E+00
NB-94      2.083E-01          148.5     3.093E-01    3.095E-01    1.100E+00
ZR-95     -6.348E-02          841.6     5.343E-01    5.343E-01    2.009E+00
NB-95      1.929E-01          171.1     3.299E-01    3.301E-01    1.181E+00
RU-103     1.697E-01          149.5     2.537E-01    2.538E-01    9.018E-01
RH-106     1.285E+00          275.7     3.542E+00    3.543E+00    7.308E+00
AG-108M    2.285E-02          108.3     2.474E-02    2.477E-02    9.644E-01
AG-110M    1.069E-01           99.4     1.063E-01    1.065E-01    1.725E+00
SN-113    -1.064E-01          301.9     3.211E-01    3.211E-01    1.164E+00
SB-124    -2.761E-03         7867.0     2.172E-01    2.172E-01    8.376E-01
SB-125     4.935E-02         1355.0     6.689E-01    6.689E-01    2.499E+00
I-131      0.000E+00          707.1     2.570E-01    2.571E-01    1.122E+00
Gd-153    -3.884E-01          173.2     6.725E-01    6.730E-01    2.301E+00
Ga-68     -1.182E+01          153.4     1.813E+01    1.814E+01    6.390E+01
Tc-99m    -1.317E-01          174.6     2.299E-01    2.300E-01    7.881E-01
BA-133     2.133E-01          155.1     3.309E-01    3.311E-01    1.166E+00
CS-134     9.757E-02          157.6     1.538E-01    1.538E-01    1.039E+00
CS-137     0.000E+00         1000.0     1.129E-01    1.129E-01    1.528E+00
CE-139     2.236E-01           87.7     1.961E-01    1.973E-01    6.620E-01
Ba-140     8.057E-01           99.3     7.997E-01    8.008E-01    3.218E+00
La-140     0.000E+00         1000.0     1.082E-01    1.082E-01    7.974E-01
CE-141     1.292E-01          292.4     3.776E-01    3.777E-01    1.313E+00
CE-144     2.651E-01          568.0     1.505E+00    1.506E+00    5.284E+00
PM-144    -7.410E-02          428.7     3.177E-01    3.177E-01    1.165E+00
EU-152     6.153E-01           84.0     5.166E-01    5.176E-01    2.553E+00
EU-154     2.276E+00          112.9     2.568E+00    2.571E+00    9.048E+00
EU-155     2.675E-01           90.9     2.433E-01    2.437E-01    2.685E+00
HF-181    -3.333E-02          110.0     3.666E-02    3.670E-02    1.131E+00
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Ta-182     2.177E-01          498.4     1.085E+00    1.085E+00    4.682E+00
Hg-203     7.911E-02          274.2     2.169E-01    2.170E-01    7.771E-01
TL-208     8.965E-01           44.6     3.995E-01    4.022E-01    1.313E+00
pm-146    -4.788E-01          200.6     9.605E-01    9.608E-01    3.458E+00
y-88      -7.234E-04        42300.0     3.060E-01    3.060E-01    1.188E+00
Cd-113m   -2.954E+02          933.5     2.758E+03    2.758E+03    1.006E+04
Cd-109     9.328E+00           63.4     5.918E+00    5.940E+00    1.952E+01
PB-210    -1.470E+01         2000.0     2.940E+02    2.940E+02    3.748E+01
PB-212     6.117E+00           13.0     7.974E-01    8.902E-01    1.740E+00
PB-214     8.019E+00           10.4     8.326E-01    9.310E-01    1.369E+00
BI-207     8.529E-02          268.2     2.287E-01    2.288E-01    8.444E-01
BI-212    -1.206E+00          314.6     3.794E+00    3.795E+00    1.401E+01
BI-214     6.289E+00           16.2     1.019E+00    1.070E+00    1.871E+00
BI-210M    3.582E-01           79.9     2.860E-01    2.868E-01    9.777E-01
RA-224    -1.934E+01           56.0     1.082E+01    1.089E+01    3.550E+01
AC-228     6.576E+00           16.0     1.054E+00    1.106E+00    1.602E+00
TH-227     1.048E+00          153.9     1.613E+00    1.614E+00    1.419E+01
TH-229    -4.231E+00          105.9     4.479E+00    4.492E+00    1.523E+01
TH-234     2.149E+00           65.2     1.401E+00    1.405E+00    2.779E+01
PA-231     0.000E+00         1000.0     4.371E+00    4.371E+00    2.669E+01
PA-233     0.000E+00         1000.0     1.461E-01    1.461E-01    2.238E+00
PA-234    -9.640E-01          121.8     1.174E+00    1.175E+00    3.978E+00
PA-234M    3.914E+01           99.1     3.880E+01    3.885E+01    1.368E+02
U-235      3.109E+00           53.2     1.653E+00    1.661E+00    5.375E+00
AM-241    -7.976E-01          113.9     9.083E-01    9.093E-01    3.063E+00
Np-237     2.435E+00           79.3     1.931E+00    1.936E+00    6.432E+00
Ir-192     1.031E+00           22.5     2.315E-01    2.394E-01    7.069E-01
Cs-136    -5.647E-02          486.4     2.747E-01    2.747E-01    1.041E+00
Np-239     1.125E+00           63.1     7.097E-01    7.129E-01    2.338E+00
Nd-147     1.831E+00           86.6     1.586E+00    1.589E+00    5.436E+00
-----------------------------------------------------------------------------
Total      2.202E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-2-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140346.An1

 Acquisition information
        Start time:                 2/10/2014 3:02:43 PM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage  2
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:02:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-02-08_0051.PBC
                                                 2/8/2014 12:51:57 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1826

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.20        7. 153.90   0.95  2.192E-02    50.14   8.000    PBC<MDA TH227 
    63.22       -5.  90.27   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
    81.15       22.  58.88   0.98  3.557E-02    80.99  34.060    PBC<MDA BA133 
    87.21       21.  79.31   0.98  3.678E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.039E+00 EU155 
                                                88.04   3.790  8.352E+00 Cd109 
    87.27       17. 102.74   0.98  3.679E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.122E-01 EU155 
                                                88.04   3.790  6.530E+00 Cd109 
    87.51       24.  63.44   0.98  3.706E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.160E+00 EU155 
                                                88.04   3.790  9.328E+00 Cd109 
    92.54       20.  30.01   0.99  3.776E-02    92.59   5.584    PBC<MDA TH234 
    93.30       19.  74.09   0.99  3.785E-02    93.35   5.561    PBC<MDA AC228 
   105.84       18.  63.06   1.00  3.878E-02   106.13  22.700    PBC<MDA Np239 
   121.33       12.  83.95   1.02  3.848E-02   121.78  28.580    PBC<MDA EU152 
                                               123.10  40.790  4.412E-01 EU154 
   121.48        1. 828.84   1.02  3.840E-02   121.78  28.580    PBC<MDA EU152 
                                               123.10  40.790  4.264E-02 EU154 
   133.00        2. 568.00   1.03  3.754E-02   133.54  11.090    PBC<MDA CE144 
   136.50        9. 148.69   1.03  3.723E-02   136.30   5.850    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage  3
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  1.217E+00 CO57  
   136.54        9. 148.63   1.03  3.725E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.217E+00 CO57  
   143.38       22.  53.17   1.04  3.639E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  3.109E+00 U235  
   145.97        4. 292.41   1.04  3.618E-02   145.44  48.200    PBC<MDA CE141 
   165.09       11.  87.69   1.06  3.392E-02   165.85  79.900    PBC<MDA CE139 
   204.56        4. 230.53   1.09  2.900E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  1.448E+00 U235  
   238.53      137.  11.76   1.13  2.593E-02   238.63  43.300  6.117E+00 PB212 
   256.10        3. 284.34   1.14  2.456E-02   256.24   7.000    PBC<MDA TH227 
   263.63        6. 101.28   1.14  2.388E-02   265.83  50.000    PBC<MDA BI210M
   279.50        3. 274.19   1.16  2.301E-02   279.20  81.460    PBC<MDA Hg203 
   295.15       42.  22.45   1.17  2.200E-02   295.09  19.300  5.438E+00 PB214 
                                               295.95  30.160  3.488E+00 Ir192 
                                               295.95  30.160  3.488E+00 Ir192 
   295.24       67.  16.82   0.88  2.205E-02   295.09  19.300  8.747E+00 PB214 
                                               295.95  30.160  5.610E+00 Ir192 
   299.89        1. 929.93   1.17  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.909E-01 PA231 
   305.24        5. 123.49   1.18  2.150E-02   304.85   4.290  3.262E+00 Ba140 
                                               304.90  28.000  4.998E-01 BI210M
                                               304.85   4.290  3.262E+00 Ba140 
   305.24        6.  99.26   1.18  2.150E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  5.888E-01 BI210M
   315.76        6. 113.04   1.19  2.089E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.799E-01 Ir192 
   338.47       36.  25.62   0.32  1.983E-02   338.32  12.010  8.281E+00 AC228 
   344.63        4. 183.05   1.21  1.956E-02   344.29  26.500    PBC<MDA EU152 
   351.71      100.  12.17   1.26  1.923E-02   351.93  37.600  7.646E+00 PB214 
   356.35        5. 155.09   1.22  1.906E-02   356.00  62.050    PBC<MDA BA133 
   384.23        3. 268.84   1.25  1.796E-02   383.84   8.940    PBC<MDA BA133 
   496.09        4. 149.45   1.34  1.460E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.697E-01 RU103 
   511.16       25.  35.05   1.35  1.426E-02   511.86  20.000    PBC<MDA RH106 
   531.47        6.  86.58   1.37  1.384E-02   531.00  13.000    PBC<MDA Nd147 
   537.28        2. 319.10   1.37  1.371E-02   537.26  24.390    PBC<MDA Ba140 
                                               537.26  24.390  2.715E-01 Ba140 
   569.88        2. 268.20   1.40  1.307E-02   569.47   8.200  1.016E+00 PA234 
                                               569.70  97.740  8.529E-02 BI207 
   583.24       17.  34.50   1.41  1.282E-02   583.02  84.500    PBC<MDA TL208 
                                               583.02  84.500    PBC<MDA TL208 
   603.24        1. 862.39   1.43  1.244E-02   604.71  97.620    PBC<MDA CS134 
   609.14       64.  14.64   1.40  1.236E-02   609.31  46.090  6.289E+00 BI214 
                                               610.30   5.750  5.048E+01 RU103 
                                               610.30   5.750  5.048E+01 RU103 
   609.34       48.  18.95   1.43  1.235E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.780E+01 RU103 
   614.94        4. 137.74   1.43  1.228E-02   614.28  89.850    PBC<MDA AG108M
   619.55        1. 595.47   1.44  1.215E-02   621.92   9.930    PBC<MDA RH106 
   658.50        3. 151.69   1.47  1.160E-02   657.76  94.640    PBC<MDA AG110M
   702.92        4. 148.47   1.50  1.098E-02   702.63  97.900    PBC<MDA NB94  
   735.91        1. 940.24   1.53  1.056E-02   735.72  22.500    PBC<MDA pm146 
   764.74        4. 171.08   1.55  1.021E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.550E+01 PA234M
   764.74        4. 132.20   1.55  1.021E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  7.796E+01 PA234M
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage  4
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   779.58        2. 193.84   1.56  1.007E-02   778.92  12.940    PBC<MDA EU152 
   795.86        3. 157.59   1.57  9.887E-03   795.87  85.530    PBC<MDA CS134 
   847.00        2. 306.60   1.61  9.380E-03   846.77  99.935    PBC<MDA Co56  
   872.60        5. 112.86   1.63  9.137E-03   873.23  12.270    PBC<MDA EU154 
   880.58        1. 770.36   1.64  9.072E-03   880.53   6.000    PBC<MDA PA234 
   911.17       27.  19.25   0.92  8.811E-03   911.07  29.000  5.870E+00 AC228 
   968.29       30.  18.26   0.67  8.357E-03   968.97  17.460  1.142E+01 AC228 
  1000.19        3. 147.77   1.72  8.125E-03  1001.00   0.837    PBC<MDA PA234M
  1049.28        2. 275.66   1.76  7.793E-03  1050.36   1.560    PBC<MDA RH106 
  1117.07        1. 506.87   1.80  7.395E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.74        6.  70.72   1.80  7.368E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.77        7.  74.74   1.80  7.367E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.473E-01 Sc46  
                                              1121.30  34.900  1.569E+00 Ta182 
  1221.83        1. 498.43   1.87  6.830E-03  1221.41  27.000    PBC<MDA Ta182 
  1384.54        3. 185.89   1.97  6.114E-03  1384.30  24.290    PBC<MDA AG110M
  1460.75      137.   8.49   2.02  5.828E-03  1460.83  10.670  1.228E+02 K40   
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    200.47    50.20        59.         7.     0.004   153.90   0.950s
 AM-241    241.74    60.52       122.       -14.    -0.008   113.88   0.958s
 TH-234    252.50    63.22       129.        -5.    -0.003    90.27   0.962s
 BA-133    324.19    81.15        76.        22.     0.012    58.88   0.978 
 Np-237    348.39    87.21       130.        21.     0.012    79.31   0.983s
 EU-155    348.63    87.27       136.        17.     0.009   102.74   0.983s
 Cd-109    349.62    87.51       100.        24.     0.013    63.44   0.985s
 Nd-147    363.55    91.00       180.       -32.    -0.018    61.24   0.987s
 TH-234    369.91    92.59        89.        20.     0.011    30.01   0.989D
 AC-228    372.95    93.35        95.        19.     0.011    74.09   0.989D
 Gd-153    391.48    97.99        93.        -8.    -0.004   173.16   0.993s
 Np-239    394.49    98.74        71.        -3.    -0.002   386.03   0.995s
 Gd-153    412.86   103.34       102.        -8.    -0.004   189.39   0.999s
 Np-239    412.92   103.35        91.        -6.    -0.003   246.42   0.999s
 EU-155    413.33   103.45        63.        -8.    -0.004   150.07   1.000s
 Np-239    422.89   105.84        54.        18.     0.010    63.06   1.001s
 EU-152    484.78   121.33        48.        12.     0.007    83.95   1.015s
 CO-57     487.72   122.06        85.        -1.    -0.001   907.93   1.016s
 EU-154    485.41   121.48        49.         1.     0.001   828.84   1.017s
 PA-234    526.99   131.89        97.       -12.    -0.007   121.80   1.024s
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 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-144    531.44   133.00        63.         2.     0.001   568.00   1.026s
 HF-181    545.60   136.54        79.         9.     0.005   148.63   1.029s
 CO-57     545.42   136.50        80.         9.     0.005   148.69   1.029s
 Tc-99m    560.83   140.35        83.        -8.    -0.004   174.60   1.033s
 U-235     572.93   143.38        59.        22.     0.012    53.17   1.036s
 CE-141    583.27   145.97        68.         4.     0.002   292.41   1.037s
 Ba-140    649.05   162.42        67.        -7.    -0.004   161.65   1.053s
 CE-139    659.74   165.09        40.        11.     0.006    87.69   1.055s
 TH-229    770.21   192.73        53.       -10.    -0.006   105.86   1.080s
 U-235     817.52   204.56        36.         4.     0.002   230.53   1.091s
 TH-229    844.57   211.33        54.        -7.    -0.004   162.36   1.096s
 PB-212    953.31   238.53        48.       124.     0.069    11.76   1.128 
 RA-224    960.06   240.22       193.       -37.    -0.020    55.97   1.122s
 PB-214    960.33   240.28       101.       -18.    -0.010    80.78   1.123s
 EU-152    981.34   245.54        55.        -7.    -0.004   163.76   1.126s
 TH-227   1023.57   256.10        36.         3.     0.002   284.34   1.136s
 Cd-113m  1064.66   266.38        25.        -1.     0.000   933.51   1.142s
 BI-210M  1053.68   263.63        15.         6.     0.003   101.28   1.144s
 Hg-203   1117.12   279.50        25.         3.     0.001   274.19   1.156s
 I-131    1136.29   284.30        34.        -3.    -0.001   327.41   1.160s
 PB-214   1180.05   295.24        12.        67.     0.037    16.82   0.879s
 Ir-192   1179.70   295.15        23.        42.     0.023    22.45   1.170s
 PB-212   1198.65   299.89        25.         1.     0.000   929.93   1.174s
 Ba-140   1220.02   305.24        17.         6.     0.004    99.26   1.178s
 BI-210M  1220.01   305.24        20.         5.     0.003   123.49   1.178 
 Ir-192   1228.87   307.45        23.        -5.    -0.003   157.57   1.181s
 Ir-192   1262.09   315.76        19.         6.     0.003   113.04   1.188s
 CR-51    1276.70   319.42        26.        -3.    -0.002   239.23   1.191s
 La-140   1315.17   329.04        31.        -3.    -0.002   258.58   1.199s
 AC-228   1352.88   338.47        10.        36.     0.020    25.62   0.321s
 Cs-136   1362.45   340.86        31.        -4.    -0.002   206.53   1.209s
 EU-152   1377.53   344.63        21.         4.     0.002   183.05   1.212s
 PB-214   1405.82   351.71        10.       100.     0.055    12.17   1.264 
 BA-133   1424.38   356.35        23.         5.     0.003   155.09   1.222s
 BA-133   1535.83   384.23        25.         3.     0.001   268.84   1.246s
 SN-113   1566.60   391.92        20.        -2.    -0.001   301.85   1.252s
 AG-108M  1739.09   435.06        24.        -4.    -0.002   167.18   1.288s
 SB-125   1852.83   463.50        22.        -3.    -0.002   217.28   1.312s
 PM-144   1905.78   476.74        16.        -1.     0.000   970.60   1.324s
 HF-181   1929.40   482.65        22.        -4.    -0.002   162.25   1.328s
 RU-103   1983.14   496.09        16.         4.     0.002   149.45   1.340s
 RH-106   2043.40   511.16        26.        25.     0.014    35.05   1.352s
 Nd-147   2124.63   531.47        10.         6.     0.003    86.58   1.368s
 Ba-140   2147.88   537.28        13.         2.     0.001   319.10   1.373s
 BI-207   2278.25   569.88        13.         2.     0.001   268.20   1.399s
 TL-208   2331.69   583.24        24.        17.     0.010    34.50   1.410s
 SB-125   2399.65   600.24        20.        -1.    -0.001   588.34   1.424s
 CS-134   2411.65   603.24        18.         1.     0.000   862.39   1.427s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2435.26   609.14        12.        64.     0.036    14.64   1.395s
 RU-103   2436.06   609.34        18.        48.     0.027    18.95   1.431s
 AG-108M  2458.46   614.94        14.         4.     0.002   137.74   1.434s
 PM-144   2472.50   618.45        21.        -4.    -0.002   156.83   1.437s
 RH-106   2476.87   619.55         8.         1.     0.000   595.47   1.441s
 SB-125   2553.46   638.70         7.        -1.     0.000   574.03   1.451s
 AG-110M  2632.67   658.50        11.         3.     0.002   151.69   1.469s
 PM-144   2785.42   696.69        19.        -1.    -0.001   428.73   1.499s
 NB-94    2810.35   702.92        16.         4.     0.002   148.47   1.503s
 EU-154   2893.40   723.69        13.        -2.    -0.001   254.79   1.519s
 ZR-95    2895.13   724.12        12.        -2.    -0.001   298.63   1.520s
 BI-212   2905.95   726.82        14.        -2.    -0.001   314.55   1.522s
 pm-146   2942.30   735.91        14.         1.     0.000   940.24   1.529s
 pm-146   2990.55   747.98        17.        -3.    -0.002   200.59   1.537s
 ZR-95    3026.96   757.08        14.        -1.     0.000   841.61   1.545s
 NB-95    3057.60   764.74        17.         4.     0.002   171.08   1.551s
 PA-234M  3057.60   764.74        13.         4.     0.002   132.20   1.552s
 EU-152   3116.99   779.58        10.         2.     0.001   193.84   1.561s
 CS-134   3182.10   795.86         7.         3.     0.001   157.59   1.574s
 CS-134   3197.23   799.64         9.        -2.    -0.001   281.41   1.578s
 Cs-136   3272.65   818.50        11.        -1.    -0.001   486.40   1.591s
 Co-56    3386.67   847.00        12.         2.     0.001   306.60   1.611s
 EU-154   3489.07   872.60        11.         5.     0.003   112.86   1.631s
 PA-234   3521.02   880.58        10.         1.     0.000   770.36   1.636s
 PA-234   3535.77   884.27        14.        -3.    -0.002   188.88   1.638s
 AG-110M  3537.27   884.65        14.        -3.    -0.002   177.28   1.639s
 AC-228   3643.37   911.17         0.        27.     0.015    19.25   0.916s
 PA-234   3782.55   945.96        13.        -2.    -0.001   280.38   1.683s
 EU-152   3856.75   964.50        26.        -5.    -0.003   151.66   1.696s
 AC-228   3871.93   968.29         0.        30.     0.017    18.26   0.667s
 EU-154   3986.27   996.87        13.        -2.    -0.001   290.05   1.718s
 PA-234M  3999.53  1000.19         9.         3.     0.002   147.77   1.722s
 Co-56    4153.42  1038.65        19.        -3.    -0.002   212.08   1.747s
 Cs-136   4187.18  1047.08        20.        -5.    -0.003   125.79   1.754s
 RH-106   4195.97  1049.28         9.         2.     0.001   275.66   1.756s
 BI-207   4256.34  1064.37        14.        -2.    -0.001   318.87   1.765s
 Ga-68    4310.23  1077.84        22.        -5.    -0.003   153.37   1.774s
 FE-59    4384.78  1096.47        13.        -4.    -0.002   148.39   1.789s
 ZN-65    4467.23  1117.07        21.         1.     0.001   506.87   1.800s
 BI-214   4481.90  1120.74        12.         6.     0.004    70.72   1.803s
 Sc-46    4482.01  1120.77        11.         7.     0.004    74.74   1.803s
 Ta-182   4738.80  1184.94        14.        -3.    -0.002   195.25   1.848s
 Ta-182   4886.43  1221.83        16.         1.     0.001   498.43   1.869s
 Co-56    4947.84  1237.17        15.        -1.     0.000   971.21   1.879s
 NA-22    5079.76  1270.14         9.        -2.    -0.001   183.37   1.902s
 EU-154   5076.56  1269.34         8.        -2.    -0.001   172.97   1.903s
 CO-60    5325.73  1331.59         9.        -1.    -0.001   466.85   1.938s
 AG-110M  5537.64  1384.54        11.         3.     0.001   185.89   1.970s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 K-40     5842.72  1460.75         5.       137.     0.076     8.49   2.015 
 Co-56    7078.13  1769.33         8.        -3.    -0.001   170.39   2.184s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.2929E-02                                      5.31E+01             
                           477.60-3.293E-02 %(  7.388E+00 5.94E+03 1.05E+01 G  
 
NA-22    C  -2.0934E-01                                      9.50E+02             
                          1274.53-2.093E-01 ?(  1.416E+00 1.83E+02 9.99E+01 G  
 
K-40     N   1.2280E+02                                      4.66E+11             
                          1460.83 1.228E+02  (P 1.196E+01 8.49E+00 1.07E+01 G  
 
Sc-46    F   2.7365E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.025E+00 1.00E+03 1.00E+02 G  
                          1120.55 5.473E-01 &(  1.374E+00 7.47E+01 1.00E+02 G  
 
CR-51    F  -8.3771E-01                                      2.77E+01             
                           320.08-8.377E-01 ?(  7.147E+00 2.39E+02 9.94E+00 G  
 
FE-59    F  -4.7514E-01                                      4.45E+01             
                          1099.25-4.751E-01 &(  2.528E+00 1.48E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   1.458E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   9.7912E-02                                      7.73E+01             
                           846.77 9.791E-02 ?(  1.117E+00 3.07E+02 9.99E+01 G  
                          1238.28-7.161E-02 +   2.608E+00 9.71E+02 6.61E+01 G  
                          1037.84-1.493E+00 &   1.139E+01 2.12E+02 1.41E+01 G  
                          1771.35-1.863E+00 +   1.171E+01 1.70E+02 1.55E+01  A 
 
CO-57    C   1.1336E-01                                      2.72E+02             
                           122.06-2.431E-02 &(  7.700E-01 9.08E+02 8.56E+01 G  
                           136.47 1.217E+00 ?(  6.183E+00 1.49E+02 1.07E+01 G  
 
CO-60    F  -8.1257E-02                                      1.93E+03             
                          1332.50-8.126E-02 ?(  1.457E+00 4.67E+02 1.00E+02 G  
                          1173.24 0.000E+00 +   2.785E+00 1.00E+03 9.99E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F   1.9263E-01                                      2.44E+02             
                          1115.55 1.926E-01 ?(  3.571E+00 5.07E+02 5.06E+01 G  
 
NB-94    I   2.0831E-01                                      7.41E+06             
                           702.63 2.083E-01 &(  1.100E+00 1.48E+02 9.79E+01 G  
                           871.10 1.264E-04 %   1.186E+00 2.45E+05 9.99E+01 G  
 
ZR-95    I  -6.3480E-02                                      6.40E+01             
                           756.73-6.348E-02 ?(  2.009E+00 8.42E+02 5.45E+01 G  
                           724.20-1.957E-01 +   2.179E+00 2.99E+02 4.42E+01 G  
 
NB-95    I   1.9285E-01                                      6.40E+01             
                           765.79 1.928E-01 ?(  1.181E+00 1.71E+02 9.98E+01 G  
 
RU-103   I   1.6974E-01                                      3.93E+01             
                           497.05 1.697E-01 ?(  9.018E-01 1.49E+02 9.09E+01 G  
                           610.30 3.780E+01 ?   1.747E+01 1.89E+01 5.75E+00 GA 
 
RH-106   I   1.2849E+00                                      3.74E+02             
                           621.92 3.154E-01 ?(  7.308E+00 5.95E+02 9.93E+00 G  
                          1050.36 7.456E+00 ?(  7.732E+01 2.76E+02 1.56E+00 G  
                           511.86 4.867E+00 ?   5.144E+00 3.51E+01 2.00E+01 GA 
 
AG-108M  C   2.2845E-02                                      1.53E+05             
                           433.94-1.634E-01 &(  9.644E-01 1.67E+02 9.05E+01 G  
                           722.94-1.690E-02 %   9.359E-01 1.41E+03 9.08E+01 G  
                           614.28 2.104E-01 ?(  1.029E+00 1.38E+02 8.98E+01 G  
 
AG-110M  F   1.0694E-01                                      2.50E+02             
                           884.68-2.699E-01 ?(  1.725E+00 1.77E+02 7.27E+01 G  
                           657.76 1.688E-01 ?(  9.238E-01 1.52E+02 9.46E+01 G  
                           937.49 0.000E+00 +   5.544E+00 1.00E+03 3.44E+01 G  
                          1384.30 9.937E-01 ?(  6.759E+00 1.86E+02 2.43E+01 G  
                           763.94 0.000E+00 -   7.019E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -1.0636E-01                                      1.15E+02             
                           391.69-1.064E-01 ?(  1.164E+00 3.02E+02 6.40E+01 G  
 
SB-124   F  -2.7611E-03                                      6.02E+01             
                           602.73-2.761E-03 %(  8.376E-01 7.87E+03 9.83E+01 G  
                          1690.98 0.000E+00 +   1.677E+00 1.00E+03 4.78E+01 G  
                           722.79 8.629E-02 %   7.720E+00 2.27E+03 1.08E+01 G  
 
SB-125   I   4.9346E-02                                      1.01E+03             
                           427.88 4.935E-02 %(  2.499E+00 1.36E+03 2.96E+01 G  
                           600.50-2.740E-01 +   5.916E+00 5.88E+02 1.79E+01 G  
                           635.89-2.777E-01 +   6.250E+00 5.74E+02 1.13E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37-1.090E+00 +   8.470E+00 2.17E+02 1.05E+01 G  
 
Gd-153   F  -3.8840E-01                                      2.42E+02             
                            97.50-3.884E-01 ?(  2.301E+00 1.73E+02 3.00E+01 G  
                           103.20-5.060E-01 &   3.279E+00 1.89E+02 2.18E+01 G  
 
Ga-68    C  -1.1822E+01                                      4.71E-02             
                          1077.40-1.182E+01 ?(  6.390E+01 1.53E+02 3.30E+00 G  
 
Tc-99m   I  -1.3167E-01                                      2.51E-01             
                           140.51-1.317E-01 ?(  7.881E-01 1.75E+02 8.93E+01 G  
 
BA-133   F   2.1334E-01                                      3.85E+03             
                           356.00 2.133E-01  (  1.166E+00 1.55E+02 6.20E+01 G  
                           302.85 0.000E+00 -   4.146E+00 1.00E+03 1.83E+01 G  
                           383.84 9.273E-01 ?   8.937E+00 2.69E+02 8.94E+00 GA 
                            80.99 1.026E+00 ?   1.982E+00 5.89E+01 3.41E+01 GA 
 
CS-134   I   9.7566E-02                                      7.54E+02             
                           604.71 3.253E-02 ?(  1.039E+00 8.62E+02 9.76E+01 G  
                           795.87 1.718E-01 ?(  9.986E-01 1.58E+02 8.55E+01 G  
                           569.32-5.173E-03 %   5.820E+00 2.98E+04 1.54E+01 G  
                           801.95-1.011E+00 +   1.075E+01 2.81E+02 8.69E+00 G  
                           563.24 3.358E-02 %   9.734E+00 7.57E+03 8.35E+00 G  
 
CE-139   F   2.2364E-01                                      1.38E+02             
                           165.85 2.236E-01 ?(  6.620E-01 8.77E+01 7.99E+01 G  
 
Ba-140   I   8.0566E-01                                      1.28E+01             
                           537.26 2.715E-01 ?(  3.218E+00 3.19E+02 2.44E+01 G  
                           162.66-1.943E+00 +   1.080E+01 1.62E+02 6.22E+00 G  
                           304.85 3.843E+00 ?(  1.316E+01 9.93E+01 4.29E+00 G  
 
CE-141   I   1.2915E-01                                      3.25E+01             
                           145.44 1.292E-01 ?(  1.313E+00 2.92E+02 4.82E+01 G  
 
CE-144   I   2.6505E-01                                      2.85E+02             
                           133.54 2.651E-01 &(  5.284E+00 5.68E+02 1.11E+01 G  
 
PM-144   C  -7.4102E-02                                      3.63E+02             
                           696.54-7.410E-02 ?(  1.165E+00 4.29E+02 9.90E+01 G  
                           618.06-1.972E-01 +   1.094E+00 1.57E+02 9.91E+01 G  
                           476.81-5.216E-02 +   1.891E+00 9.71E+02 4.20E+01 G  
 
EU-152   F   6.1529E-01                                      4.94E+03             
                           344.29 3.914E-01 &(  2.553E+00 1.83E+02 2.65E+01 G  
                          1112.07-1.256E-01 %   8.830E+00 1.79E+03 1.36E+01 G  
                           121.78 6.283E-01 &(  1.773E+00 8.40E+01 2.86E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 10
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92 1.045E+00 ?(  7.458E+00 1.94E+02 1.29E+01 G  
                           964.11-2.236E+00 +   1.190E+01 1.52E+02 1.46E+01 G  
                           244.69-1.905E+00 &   1.077E+01 1.64E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   1.500E+01 1.00E+03 2.10E+01 GA 
 
EU-154   I   2.2755E+00                                      3.14E+03             
                           873.23 2.276E+00 ?(  9.048E+00 1.13E+02 1.23E+01 G  
                           123.10 4.264E-02 &   1.254E+00 8.29E+02 4.08E+01 G  
                          1274.54-5.922E-01 -   3.789E+00 1.73E+02 3.52E+01 G  
                           723.36-5.237E-01 -   4.922E+00 2.55E+02 2.02E+01 G  
                          1004.77-6.176E-02 %   7.227E+00 3.05E+03 1.80E+01 G  
                           996.33-1.162E+00 -   1.248E+01 2.90E+02 1.06E+01 G  
 
EU-155   I   2.6752E-01                                      1.81E+03             
                           105.31-5.212E-01 &(  2.685E+00 1.50E+02 2.12E+01 G  
                            86.54 8.122E-01 &(  2.803E+00 1.03E+02 3.07E+01 G  
 
HF-181   F  -3.3325E-02                                      4.24E+01             
                           482.00-1.971E-01 ?(  1.131E+00 1.62E+02 8.05E+01 G  
                           133.02 4.072E-02 %   1.433E+00 1.00E+03 4.33E+01 G  
                           345.83 0.000E+00 +   6.030E+00 1.00E+03 1.51E+01 G  
                           136.30 2.221E+00 ?(  1.128E+01 1.49E+02 5.85E+00 G  
 
Ta-182   F   2.1767E-01                                      1.14E+02             
                          1121.30 1.187E-01 &(  4.682E+00 1.06E+03 3.49E+01 G  
                          1221.41 3.457E-01 ?(  6.393E+00 4.98E+02 2.70E+01 G  
                          1189.05-1.417E+00 +   1.002E+01 1.95E+02 1.62E+01 G  
 
Hg-203   F   7.9113E-02                                      4.66E+01             
                           279.20 7.911E-02 ?(  7.771E-01 2.74E+02 8.15E+01 G  
 
TL-208   N   8.9646E-01                                      6.98E+02             
                           583.02 8.965E-01 ?(P 1.313E+00 3.45E+01 8.45E+01 G  
                           277.28-4.740E-01 % P 1.104E+01 8.48E+03 6.31E+00 G  
                           860.56 0.000E+00 -   1.381E+01 1.00E+03 1.24E+01 G  
 
pm-146   C  -4.7883E-01                                      2.02E+03             
                           747.16-4.788E-01 ?(  3.458E+00 2.01E+02 3.40E+01 G  
                           735.72 1.322E-01 +   4.689E+00 9.40E+02 2.25E+01 G  
                           453.88 9.621E-03 %   1.302E+00 3.65E+03 6.50E+01 G  
 
y-88     F  -7.2341E-04                                      1.07E+02             
                           898.04-7.234E-04 %(  1.188E+00 4.23E+04 9.37E+01 G  
                          1836.06 0.000E+00 +   8.706E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.9542E+02                                      5.33E+03             
                           263.70-2.954E+02 &(  1.006E+04 9.34E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 11
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F   9.3277E+00                                      4.53E+02             
                            88.04 9.328E+00 &(  1.952E+01 6.34E+01 3.79E+00 G  
 
PB-210   N  -1.4701E+01                                      8.14E+03             
                            46.54-1.470E+01 %(P 3.748E+01 1.00E+03 4.25E+00 G  
 
PB-212   N   6.1166E+00                                      6.98E+02             
                           238.63 6.117E+00  (P 1.740E+00 1.18E+01 4.33E+01 G  
                           300.03 5.931E-01 -   2.014E+01 9.30E+02 3.28E+00 GA 
 
PB-214   N   8.0193E+00                                      5.84E+05             
                           351.93 7.646E+00  (  1.369E+00 1.22E+01 3.76E+01 G  
                           295.09 8.747E+00 *(  2.461E+00 1.68E+01 1.93E+01 G  
                           242.00-5.348E+00 -   1.442E+01 8.08E+01 7.43E+00 GA 
 
BI-207   C   8.5290E-02                                      1.18E+04             
                           569.70 8.529E-02 ?(  8.444E-01 2.68E+02 9.77E+01 G  
                          1063.66-1.668E-01 +   1.964E+00 3.19E+02 7.45E+01 G  
 
BI-212   N  -1.2063E+00                                      6.98E+02             
                           727.17-1.206E+00 ?(  1.401E+01 3.15E+02 7.55E+00 G  
                           785.42 2.840E-01 %   9.273E+01 8.66E+03 1.28E+00 GA 
 
BI-214   N   6.2891E+00                                      5.84E+05             
                           609.31 6.289E+00  (P 1.871E+00 1.46E+01 4.61E+01 G  
                          1120.29 3.182E+00 - P 9.362E+00 7.07E+01 1.51E+01 G  
                          1764.49-1.182E+00 % P 6.330E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   3.5819E-01                                      1.10E+09             
                           265.83 2.789E-01 ?(  9.777E-01 1.01E+02 5.00E+01 G  
                           304.90 4.998E-01  (  2.157E+00 1.23E+02 2.80E+01 G  
 
RA-224   N  -1.9335E+01                                      6.98E+02             
                           240.99-1.933E+01 &(  3.550E+01 5.60E+01 4.10E+00 G  
 
AC-228   N   6.5762E+00                                      2.10E+03             
                           911.07 5.870E+00  (  1.602E+00 1.92E+01 2.90E+01 G  
                           968.97 1.142E+01 +   2.806E+00 1.83E+01 1.75E+01 G  
                           338.32 8.281E+00 @(  4.154E+00 2.56E+01 1.20E+01 G  
                            93.35 5.144E+00     1.267E+01 7.41E+01 5.56E+00 XA 
 
TH-227   N   1.0480E+00                                      7.95E+03             
                           235.97 2.740E-01 %(  1.419E+01 1.52E+03 1.23E+01 G  
                            50.14 2.297E+00 &(  1.216E+01 1.54E+02 8.00E+00 G  
                           256.24 9.811E-01 ?(  9.878E+00 2.84E+02 7.00E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 12
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -4.2314E+00                                      2.68E+06             
                           193.51-4.231E+00 ?(  1.523E+01 1.06E+02 4.40E+00 G  
                           210.85-4.290E+00 +   2.405E+01 1.62E+02 2.99E+00 G  
 
TH-234   N   2.1487E+00                                      1.63E+12             
                            63.29-2.519E+00 &(P 2.779E+01 9.03E+01 3.81E+00 G  
                            92.59 5.333E+00  (P 1.228E+01 3.00E+01 5.58E+00 G  
 
PA-234   N  -9.6398E-01                                      1.63E+12             
                           131.29-9.640E-01 ?(  3.978E+00 1.22E+02 1.80E+01 G  
                           946.02-9.140E-01 +   9.471E+00 2.80E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.131E+01 1.00E+03 8.20E+00 G  
                           883.24-1.887E+00 +   1.290E+01 1.89E+02 9.60E+00 G  
                           880.53 6.040E-01 +   1.788E+01 7.70E+02 6.00E+00 GA 
 
PA-234M  N   3.9137E+01                                      1.63E+12             
                          1001.00 2.550E+01 ?(  1.368E+02 1.48E+02 8.37E-01 G  
                           766.41 7.796E+01 ?(  3.659E+02 1.32E+02 2.94E-01 G  
 
U-235    N   3.1090E+00                                      2.57E+11             
                           143.79 3.109E+00  (  5.375E+00 5.32E+01 1.10E+01 G  
                           205.33 1.448E+00 -   1.176E+01 2.31E+02 5.01E+00 G  
                           163.38-5.883E-02 %   1.041E+01 4.92E+03 5.08E+00 G  
 
AM-241   T  -7.9762E-01                                      1.58E+05             
                            59.54-7.976E-01  (  3.063E+00 1.14E+02 3.59E+01 G  
 
Np-237   F   2.4348E+00                                      2.14E+06             
                            86.49 2.435E+00 &(  6.432E+00 7.93E+01 1.31E+01 G  
 
Ir-192   F   1.0311E+00                                      7.40E+01             
                           316.49 1.799E-01 ?(  7.069E-01 1.13E+02 8.70E+01 G  
                           468.06 2.928E-02 %   1.476E+00 1.34E+03 5.18E+01 G  
                           308.44-3.735E-01 +   2.074E+00 1.58E+02 3.18E+01 G  
                           295.95 3.488E+00 ?(  2.094E+00 2.24E+01 3.02E+01 G  
 
Cs-136   F  -5.6473E-02                                      1.30E+01             
                           818.50-5.647E-02 ?(  1.041E+00 4.86E+02 1.00E+02 G  
                          1048.07-4.709E-01 +   2.072E+00 1.26E+02 8.00E+01 G  
                           340.57-2.351E-01 &   1.714E+00 2.07E+02 4.69E+01 G  
 
Np-239   T   1.1253E+00                                      2.36E+00             
                           103.70-3.318E-01 -   2.816E+00 2.46E+02 2.40E+01 X  
                           106.13 1.125E+00 ?(  2.338E+00 6.31E+01 2.27E+01 G  
                            99.50-3.007E-01 -   4.045E+00 3.86E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 13
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       1.8312E+00                                      1.11E+01             
                           531.00 1.831E+00 &(  5.436E+00 8.66E+01 1.30E+01 G  
                            91.10-1.691E+00 -   3.410E+00 6.12E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.20        59.         7.     0.004   153.90   2.297E+00   
 AM-241      60.52       122.       -14.    -0.008   113.88  -7.976E-01   
 BA-133      81.15        76.        22.     0.012    58.88   1.026E+00   
 Np-237      87.21       130.        21.     0.012    79.31   2.435E+00   
 EU-155      87.27       136.        17.     0.009   102.74   8.122E-01   
 Cd-109      87.51       100.        24.     0.013    63.44   9.328E+00   
 Nd-147      91.00       180.       -32.    -0.018    61.24  -1.691E+00   
 Gd-153      97.99        93.        -8.    -0.004   173.16  -3.884E-01   
 Np-239      98.74        71.        -3.    -0.002   386.03  -3.007E-01   
 Gd-153     103.34       102.        -8.    -0.004   189.39  -5.060E-01   
 Np-239     103.35        91.        -6.    -0.003   246.42  -3.318E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 14
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     103.45        63.        -8.    -0.004   150.07  -5.212E-01   
 Np-239     105.84        54.        18.     0.010    63.06   1.125E+00   
 EU-152     121.33        48.        12.     0.007    83.95   6.283E-01   
 CO-57      122.06        85.        -1.    -0.001   907.93  -2.431E-02   
 EU-154     121.48        49.         1.     0.001   828.84   4.264E-02   
 PA-234     131.89        97.       -12.    -0.007   121.80  -9.640E-01   
 CE-144     133.00        63.         2.     0.001   568.00   2.651E-01   
 HF-181     136.54        79.         9.     0.005   148.63   2.221E+00   
 CO-57      136.50        80.         9.     0.005   148.69   1.217E+00   
 Tc-99m     140.35        83.        -8.    -0.004   174.60  -1.317E-01   
 U-235      143.38        59.        22.     0.012    53.17   3.109E+00   
 CE-141     145.97        68.         4.     0.002   292.41   1.292E-01   
 Ba-140     162.42        67.        -7.    -0.004   161.65  -1.943E+00   
 CE-139     165.09        40.        11.     0.006    87.69   2.236E-01   
 TH-229     192.73        53.       -10.    -0.006   105.86  -4.231E+00   
 U-235      204.56        36.         4.     0.002   230.53   1.448E+00   
 TH-229     211.33        54.        -7.    -0.004   162.36  -4.290E+00   
 RA-224     240.22       193.       -37.    -0.020    55.97  -1.933E+01   
 EU-152     245.54        55.        -7.    -0.004   163.76  -1.905E+00   
 TH-227     256.10        36.         3.     0.002   284.34   9.811E-01   
 Cd-113m    266.38        25.        -1.     0.000   933.51  -2.954E+02   
 I-131      284.30        34.        -3.    -0.001   327.41  -1.023E+00   
 Ir-192     295.15        23.        42.     0.023    22.45   3.488E+00   
 Ba-140     305.24        17.         6.     0.004    99.26   3.843E+00   
 Ir-192     307.45        23.        -5.    -0.003   157.57  -3.735E-01   
 Ir-192     315.76        19.         6.     0.003   113.04   1.799E-01   
 CR-51      319.42        26.        -3.    -0.002   239.23  -8.377E-01   
 La-140     329.04        31.        -3.    -0.002   258.58  -4.189E-01   
 Cs-136     340.86        31.        -4.    -0.002   206.53  -2.351E-01   
 EU-152     344.63        21.         4.     0.002   183.05   3.914E-01   
 BA-133     356.35        23.         5.     0.003   155.09   2.133E-01   
 BA-133     384.23        25.         3.     0.001   268.84   9.273E-01   
 SN-113     391.92        20.        -2.    -0.001   301.85  -1.064E-01   
 AG-108M    435.06        24.        -4.    -0.002   167.18  -1.634E-01   
 SB-125     463.50        22.        -3.    -0.002   217.28  -1.090E+00   
 PM-144     476.74        16.        -1.     0.000   970.60  -5.216E-02   
 HF-181     482.65        22.        -4.    -0.002   162.25  -1.971E-01   
 RU-103     496.09        16.         4.     0.002   149.45   1.697E-01   
 RH-106     511.16        26.        25.     0.014    35.05   4.867E+00   
 Nd-147     531.47        10.         6.     0.003    86.58   1.831E+00   
 Ba-140     537.28        13.         2.     0.001   319.10   2.715E-01   
 BI-207     569.88        13.         2.     0.001   268.20   8.529E-02   
 TL-208     583.24        24.        17.     0.010    34.50   8.965E-01  P
 SB-125     600.24        20.        -1.    -0.001   588.34  -2.740E-01   
 CS-134     603.24        18.         1.     0.000   862.39   3.253E-02   
 RU-103     609.34        18.        48.     0.027    18.95   3.780E+01   
 AG-108M    614.94        14.         4.     0.002   137.74   2.104E-01   
 PM-144     618.45        21.        -4.    -0.002   156.83  -1.972E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 15
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106     619.55         8.         1.     0.000   595.47   3.154E-01   
 SB-125     638.70         7.        -1.     0.000   574.03  -2.777E-01   
 AG-110M    658.50        11.         3.     0.002   151.69   1.688E-01   
 PM-144     696.69        19.        -1.    -0.001   428.73  -7.410E-02   
 NB-94      702.92        16.         4.     0.002   148.47   2.083E-01   
 EU-154     723.69        13.        -2.    -0.001   254.79  -5.237E-01   
 ZR-95      724.12        12.        -2.    -0.001   298.63  -1.957E-01   
 BI-212     726.82        14.        -2.    -0.001   314.55  -1.206E+00   
 pm-146     735.91        14.         1.     0.000   940.24   1.322E-01   
 pm-146     747.98        17.        -3.    -0.002   200.59  -4.788E-01   
 ZR-95      757.08        14.        -1.     0.000   841.61  -6.348E-02   
 NB-95      764.74        17.         4.     0.002   171.08   1.928E-01   
 PA-234M    764.74        13.         4.     0.002   132.20   7.796E+01   
 EU-152     779.58        10.         2.     0.001   193.84   1.045E+00   
 CS-134     795.86         7.         3.     0.001   157.59   1.718E-01   
 CS-134     799.64         9.        -2.    -0.001   281.41  -1.011E+00   
 Cs-136     818.50        11.        -1.    -0.001   486.40  -5.647E-02   
 Co-56      847.00        12.         2.     0.001   306.60   9.791E-02   
 EU-154     872.60        11.         5.     0.003   112.86   2.276E+00   
 PA-234     880.58        10.         1.     0.000   770.36   6.040E-01   
 PA-234     884.27        14.        -3.    -0.002   188.88  -1.887E+00   
 AG-110M    884.65        14.        -3.    -0.002   177.28  -2.699E-01   
 PA-234     945.96        13.        -2.    -0.001   280.38  -9.140E-01   
 EU-152     964.50        26.        -5.    -0.003   151.66  -2.236E+00   
 EU-154     996.87        13.        -2.    -0.001   290.05  -1.162E+00   
 PA-234M   1000.19         9.         3.     0.002   147.77   2.550E+01   
 Co-56     1038.65        19.        -3.    -0.002   212.08  -1.493E+00   
 Cs-136    1047.08        20.        -5.    -0.003   125.79  -4.709E-01   
 RH-106    1049.28         9.         2.     0.001   275.66   7.456E+00   
 BI-207    1064.37        14.        -2.    -0.001   318.87  -1.668E-01   
 Ga-68     1077.84        22.        -5.    -0.003   153.37  -1.182E+01   
 FE-59     1096.47        13.        -4.    -0.002   148.39  -4.751E-01   
 ZN-65     1117.07        21.         1.     0.001   506.87   1.926E-01   
 Sc-46     1120.77        11.         7.     0.004    74.74   5.473E-01   
 Ta-182    1184.94        14.        -3.    -0.002   195.25  -1.417E+00   
 Ta-182    1221.83        16.         1.     0.001   498.43   3.457E-01   
 Co-56     1237.17        15.        -1.     0.000   971.21  -7.161E-02   
 NA-22     1270.14         9.        -2.    -0.001   183.37  -2.093E-01   
 EU-154    1269.34         8.        -2.    -0.001   172.97  -5.922E-01   
 CO-60     1331.59         9.        -1.    -0.001   466.85  -8.126E-02   
 AG-110M   1384.54        11.         3.     0.001   185.89   9.937E-01   
 K-40      1460.75         5.       137.     0.076     8.49   1.228E+02  P
 Co-56     1769.33         8.        -3.    -0.001   170.39  -1.863E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 16
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.2929E-02   -3.2929E-02    5.943E+03%                7.39E+00
 NA-22  #A   -2.0934E-01   -2.0934E-01    1.834E+02%                1.42E+00
 K-40   #     1.2280E+02    1.2280E+02    8.730E+00%                1.20E+01
 Sc-46  #A    2.7365E-01    2.7365E-01    7.474E+01%                1.02E+00
 CR-51  #A   -8.3770E-01   -8.3771E-01    2.392E+02%                7.15E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.31E-01
 FE-59  #A   -4.7514E-01   -4.7514E-01    1.484E+02%                2.53E+00
 Co-56  #A    9.7911E-02    9.7912E-02    3.066E+02%                1.12E+00
 CO-57  #A    1.1336E-01    1.1336E-01    1.487E+02%                7.70E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.22E+00
 CO-60  #A   -8.1257E-02   -8.1257E-02    4.668E+02%                1.46E+00
 ZN-65  #A    1.9263E-01    1.9263E-01    5.069E+02%                3.57E+00
 NB-94  #A    2.0831E-01    2.0831E-01    1.485E+02%                1.10E+00
 ZR-95  #A   -6.3480E-02   -6.3480E-02    8.416E+02%                2.01E+00
 NB-95  #A    1.9285E-01    1.9285E-01    1.711E+02%                1.18E+00
 RU-103 #A    1.6974E-01    1.6974E-01    1.495E+02%                9.02E-01
 RH-106 #A    1.2849E+00    1.2849E+00    2.757E+02%                7.31E+00
 AG-108M#A    2.2845E-02    2.2845E-02    1.083E+02%                9.64E-01
 AG-110M#A    1.0694E-01    1.0694E-01    9.944E+01%                1.73E+00
 SN-113 #A   -1.0636E-01   -1.0636E-01    3.019E+02%                1.16E+00
 SB-124 #A   -2.7610E-03   -2.7611E-03    7.867E+03%                8.38E-01
 SB-125 #A    4.9346E-02    4.9346E-02    1.355E+03%                2.50E+00
 I-131  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.12E+00
 Gd-153 #A   -3.8840E-01   -3.8840E-01    1.732E+02%                2.30E+00
 Ga-68  #A   -1.1735E+01   -1.1822E+01    1.534E+02%                6.39E+01
 Tc-99m #A   -1.3149E-01   -1.3167E-01    1.746E+02%                7.88E-01
 BA-133 #A    2.1334E-01    2.1334E-01    1.551E+02%                1.17E+00
 CS-134 #A    9.7566E-02    9.7566E-02    1.576E+02%                1.04E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.53E+00
 CE-139 #A    2.2363E-01    2.2364E-01    8.769E+01%                6.62E-01
 Ba-140 #A    8.0564E-01    8.0566E-01    9.926E+01%                3.22E+00
 La-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.97E-01
 CE-141 #A    1.2915E-01    1.2915E-01    2.924E+02%                1.31E+00
 CE-144 #A    2.6505E-01    2.6505E-01    5.680E+02%                5.28E+00
 PM-144 #A   -7.4102E-02   -7.4102E-02    4.287E+02%                1.16E+00
 EU-152 #A    6.1529E-01    6.1529E-01    8.395E+01%                2.55E+00
 EU-154 #A    2.2755E+00    2.2755E+00    1.129E+02%                9.05E+00
 EU-155 #A    2.6752E-01    2.6752E-01    9.094E+01%                2.69E+00
 HF-181 #A   -3.3324E-02   -3.3325E-02    1.100E+02%                1.13E+00
 Ta-182 #A    2.1767E-01    2.1767E-01    4.984E+02%                4.68E+00
 Hg-203 #A    7.9112E-02    7.9113E-02    2.742E+02%                7.77E-01
 TL-208 #A    8.9646E-01    8.9646E-01    4.456E+01%                1.31E+00
 pm-146 #A   -4.7883E-01   -4.7883E-01    2.006E+02%                3.46E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:03 PMPage 17
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140346.An1            
                                                                                 
 y-88   #A   -7.2341E-04   -7.2341E-04    4.230E+04%                1.19E+00
 Cd-113m#A   -2.9542E+02   -2.9542E+02    9.335E+02%                1.01E+04
 Cd-109 #A    9.3277E+00    9.3277E+00    6.344E+01%                1.95E+01
 PB-210 #A   -1.4701E+01   -1.4701E+01    2.000E+03%                3.75E+01
 PB-212       6.1166E+00    6.1166E+00    1.304E+01%                1.74E+00
 PB-214       8.0193E+00    8.0193E+00    1.038E+01%                1.37E+00
 BI-207 #A    8.5290E-02    8.5290E-02    2.682E+02%                8.44E-01
 BI-212 #A   -1.2063E+00   -1.2063E+00    3.146E+02%                1.40E+01
 BI-214 #     6.2891E+00    6.2891E+00    1.619E+01%                1.87E+00
 BI-210M A    3.5819E-01    3.5819E-01    7.986E+01%                9.78E-01
 RA-224 #A   -1.9335E+01   -1.9335E+01    5.597E+01%                3.55E+01
 AC-228       6.5762E+00    6.5762E+00    1.602E+01%                1.60E+00
 TH-227 #A    1.0480E+00    1.0480E+00    1.539E+02%                1.42E+01
 TH-229 #A   -4.2314E+00   -4.2314E+00    1.059E+02%                1.52E+01
 TH-234  A    2.1487E+00    2.1487E+00    6.518E+01%                2.78E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.67E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.24E+00
 PA-234 #A   -9.6398E-01   -9.6398E-01    1.218E+02%                3.98E+00
 PA-234M#A    3.9137E+01    3.9137E+01    9.914E+01%                1.37E+02
 U-235  #A    3.1090E+00    3.1090E+00    5.317E+01%                5.37E+00
 AM-241 #A   -7.9762E-01   -7.9762E-01    1.139E+02%                3.06E+00
 Np-237 #A    2.4348E+00    2.4348E+00    7.931E+01%                6.43E+00
 Ir-192 #C    1.0311E+00    1.0311E+00    2.245E+01%                7.07E-01
 Cs-136 #A   -5.6472E-02   -5.6473E-02    4.864E+02%                1.04E+00
 Np-239 #A    1.1251E+00    1.1253E+00    6.306E+01%                2.34E+00
 Nd-147 #A    1.8312E+00    1.8312E+00    8.658E+01%                5.44E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   97.4 to  1999.5 keV)     2.700E+01  Bq/Sample     
 Total Decayed Activity (   97.4 to  1999.5 keV) 2.7001207E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20140270
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-3-E 
             Detector: Ge17 SN/11080671   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-3-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:03        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:03:29     Real Time: 1806   sec
        Analysis Time: 2/10/2014 15:33        Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 17_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.831E-01          427.2     1.636E+00    1.637E+00    6.061E+00
NA-22      0.000E+00         1000.0     8.955E-02    8.955E-02    4.667E-01
K-40       1.305E+02            7.2     9.397E+00    1.153E+01    8.788E+00
Sc-46      3.091E-01           60.4     1.866E-01    1.873E-01    9.220E-01
CR-51      7.293E-01          243.3     1.774E+00    1.775E+00    6.311E+00
MN-54      0.000E+00         1000.0     6.480E-02    6.480E-02    1.274E+00
FE-59     -8.926E-02          482.6     4.307E-01    4.308E-01    1.656E+00
Co-56     -8.192E-03         3168.0     2.595E-01    2.595E-01    9.782E-01
CO-57      2.033E-01           95.8     1.947E-01    1.950E-01    4.840E-01
CO-58      4.969E-02          482.1     2.396E-01    2.396E-01    8.959E-01
CO-60      8.286E-03         4071.0     3.373E-01    3.373E-01    1.286E+00
ZN-65      6.668E-02          533.7     3.559E-01    3.559E-01    1.443E+00
NB-94      1.697E-01          123.3     2.092E-01    2.094E-01    7.433E-01
ZR-95      1.031E-01          404.3     4.167E-01    4.167E-01    1.552E+00
NB-95     -1.293E-01          243.5     3.149E-01    3.149E-01    1.125E+00
RU-103    -1.594E-01          145.6     2.321E-01    2.322E-01    8.178E-01
RH-106     4.046E+00           75.5     3.054E+00    3.062E+00    7.638E+00
AG-108M    9.373E-03         1832.0     1.717E-01    1.717E-01    6.477E-01
AG-110M    2.152E-01          129.2     2.781E-01    2.783E-01    1.887E+00
SN-113     9.266E-02          275.9     2.557E-01    2.557E-01    9.289E-01
SB-124     1.149E-02         2057.0     2.364E-01    2.364E-01    8.751E-01
SB-125     9.719E-01           54.3     5.275E-01    5.298E-01    2.114E+00
I-131      2.043E-01          132.6     2.708E-01    2.710E-01    6.512E-01
Gd-153     3.179E-02         1711.0     5.438E-01    5.439E-01    1.907E+00
Ga-68      2.484E+00          422.1     1.049E+01    1.049E+01    3.911E+01
Tc-99m     8.466E-03         1646.0     1.394E-01    1.394E-01    4.998E-01
BA-133     7.105E-02          367.2     2.609E-01    2.609E-01    9.490E-01
CS-134     1.073E-03           75.9     8.137E-04    8.156E-04    9.660E-01
CS-137     0.000E+00         1000.0     1.691E-01    1.691E-01    1.059E+00
CE-139     3.080E-02          454.4     1.400E-01    1.400E-01    5.039E-01
Ba-140    -3.304E-01          237.0     7.831E-01    7.832E-01    2.851E+00
La-140     9.894E-02          258.8     2.561E-01    2.561E-01    1.006E+00
CE-141    -7.090E-01           59.8     4.241E-01    4.256E-01    1.394E+00
CE-144    -8.282E-02         1466.0     1.214E+00    1.214E+00    4.312E+00
PM-144    -9.559E-02          260.0     2.486E-01    2.486E-01    9.026E-01
EU-152    -3.376E-01          194.2     6.557E-01    6.559E-01    2.328E+00
EU-154     1.586E+00           96.3     1.528E+00    1.530E+00    5.372E+00
EU-155     9.862E-01           57.5     5.666E-01    5.692E-01    2.350E+00
HF-181     1.388E-01          187.7     2.605E-01    2.606E-01    7.381E-01
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Ta-182     2.670E+00           32.4     8.653E-01    8.755E-01    2.280E+00
Hg-203    -1.009E-01          220.8     2.227E-01    2.228E-01    7.836E-01
TL-208     1.899E+00           18.9     3.579E-01    3.712E-01    7.895E-01
pm-146    -3.355E-01          241.6     8.104E-01    8.106E-01    2.920E+00
y-88       0.000E+00          707.1     5.166E-02    5.166E-02    8.656E-01
Cd-113m    2.542E+03           81.3     2.066E+03    2.072E+03    6.996E+03
Cd-109     8.197E+00           65.7     5.388E+00    5.407E+00    1.780E+01
PB-210     9.072E+00          101.0     9.161E+00    9.176E+00    2.911E+01
PB-212     3.963E+00           15.4     6.116E-01    6.631E-01    1.675E+00
PB-214     5.758E+00           14.1     8.113E-01    8.647E-01    1.767E+00
BI-207     2.390E-01           84.3     2.015E-01    2.019E-01    6.867E-01
BI-212     4.940E+00           73.0     3.606E+00    3.615E+00    1.206E+01
BI-214     5.534E+00           13.3     7.337E-01    7.880E-01    1.349E+00
BI-210M    2.352E-01          121.9     2.867E-01    2.870E-01    9.975E-01
RA-224    -2.365E+01           37.4     8.847E+00    8.976E+00    2.830E+01
AC-228     6.459E+00           15.2     9.788E-01    1.033E+00    1.963E+00
TH-227     1.434E-01          157.1     2.253E-01    2.255E-01    1.309E+01
TH-229     0.000E+00         1000.0     1.638E+00    1.638E+00    1.903E+01
TH-234     1.451E+00          249.9     3.625E+00    3.626E+00    2.515E+01
PA-231     5.242E+00           68.2     3.573E+00    3.585E+00    2.100E+01
PA-233     9.913E-01           61.7     6.116E-01    6.140E-01    1.810E+00
PA-234     1.047E+00           88.4     9.257E-01    9.273E-01    2.258E+00
PA-234M    1.163E+01          272.8     3.172E+01    3.172E+01    1.257E+02
U-235      1.412E-01          421.1     5.948E-01    5.948E-01    6.529E+00
AM-241     1.521E-01          464.7     7.070E-01    7.071E-01    2.453E+00
Np-237    -2.314E+00           81.8     1.892E+00    1.896E+00    6.303E+00
Ir-192     5.744E-02          262.1     1.506E-01    1.506E-01    5.499E-01
Cs-136     5.009E-02          404.8     2.027E-01    2.028E-01    5.565E-01
Np-239    -5.503E-01          138.9     7.644E-01    7.651E-01    2.605E+00
Nd-147     8.343E-02         1699.0     1.417E+00    1.417E+00    5.328E+00
-----------------------------------------------------------------------------
Total      2.755E+03

      Analyst: JustinL                            

Page 542 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage  1
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 Sample description                                             
      99833_Gamma_160-5175-A-3-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20140270.An1

 Acquisition information
        Start time:                 2/10/2014 3:03:29 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.30 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:03:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1967

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.44       15.  28.31   0.57  2.100E-02    46.54   4.250    PBC<MDA PB210 
    59.46        3. 464.72   0.79  2.957E-02    59.54  35.900    PBC<MDA AM241 
    63.34        4.  52.05   0.79  3.164E-02    63.29   3.810    PBC<MDA TH234 
    77.20       70.  29.78   0.48  3.765E-02
    80.98        2. 613.01   0.81  3.884E-02    80.99  34.060    PBC<MDA BA133 
    87.19       23.  65.73   0.81  4.060E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  8.197E+00 Cd109 
    87.22       26.  59.87   0.81  4.027E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  9.466E+00 Cd109 
    92.72       42.  32.38   0.82  4.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.017E+01 AC228 
    92.79        6.  34.19   0.82  4.144E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    99.55        8. 144.40   0.82  4.234E-02    99.50  15.000    PBC<MDA Np239 
   104.80       13.  86.66   0.83  4.269E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  7.893E-01 EU155 
   104.84       12.  98.08   0.83  4.278E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  7.082E-01 EU155 
   121.26       10.  95.78   0.85  4.276E-02   122.06  85.600    PBC<MDA CO57  
   122.73        1. 918.45   0.85  4.277E-02
   132.37        6. 146.70   0.85  4.212E-02   131.29  18.000    PBC<MDA PA234 
   136.66        5. 212.77   0.86  4.163E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.396E-01 CO57  

Page 544 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage  3
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.72        5. 207.01   0.86  4.165E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.438E-01 CO57  
   163.74        2. 421.13   0.88  3.802E-02   163.38   5.080    PBC<MDA U235  
                                               162.66   6.220  4.766E-01 Ba140 
   164.48        2. 454.44   0.89  3.825E-02   165.85  79.900    PBC<MDA CE139 
   185.72       47.  23.69   0.67  3.545E-02
   238.47      118.  13.22   0.86  2.990E-02   238.63  43.300  4.588E+00 PB212 
   241.67       43.  32.03   0.97  2.960E-02   242.00   7.430  1.086E+01 PB214 
   256.15        5. 157.14   0.97  2.846E-02   256.24   7.000    PBC<MDA TH227 
   265.42        6. 121.90   0.98  2.774E-02   263.70   0.006  1.949E+03 Cd113m
                                               265.83  50.000  2.352E-01 BI210M
   265.63        8.  81.25   0.98  2.790E-02   263.70   0.006    PBC<MDA Cd113m
                                               265.83  50.000  3.068E-01 BI210M
   279.87        4. 146.12   0.99  2.694E-02
   284.16        5. 146.33   1.00  2.648E-02   284.30   6.140    PBC<MDA I131  
   295.16       47.  21.24   0.32  2.580E-02   295.09  19.300  5.198E+00 PB214 
   299.44       11.  61.77   1.01  2.549E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.769E+00 PA231 
                                               300.18   6.200  3.877E+00 PA233 
                                               300.07   2.460  9.769E+00 PA231 
                                               300.18   6.200  3.877E+00 PA233 
   299.44       10.  68.16   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.196E+00 PA231 
                                               300.18   6.200  3.650E+00 PA233 
   299.57       24.  32.68   0.58  2.550E-02   300.03   3.280  1.616E+01 PB212 
                                               300.07   2.460  2.155E+01 PA231 
                                               300.18   6.200  8.554E+00 PA233 
   302.78        2. 314.73   1.01  2.534E-02   302.65   2.880    PBC<MDA PA231 
   312.00        8. 106.83   1.02  2.481E-02   312.01  36.000    PBC<MDA PA233 
                                               312.01  36.000  4.943E-01 PA233 
   318.35        2. 262.10   1.03  2.456E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  5.744E-02 Ir192 
   320.13        3. 243.27   1.03  2.437E-02   320.08   9.940    PBC<MDA CR51  
   338.06       32.  26.10   0.39  2.344E-02   338.32  12.010  6.382E+00 AC228 
   351.70       99.  14.34   1.03  2.280E-02   351.93  37.600  6.045E+00 PB214 
   356.77        2. 367.19   1.06  2.261E-02   356.00  62.050    PBC<MDA BA133 
   364.22        3. 221.09   1.07  2.223E-02   364.48  81.700    PBC<MDA I131  
   391.99        2. 275.91   1.09  2.112E-02   391.69  64.000    PBC<MDA SN113 
   428.22        2. 283.82   1.13  1.983E-02   427.88  29.600    PBC<MDA SB125 
   462.37       13.  54.27   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
   482.09        2. 313.10   1.18  1.820E-02   482.00  80.500    PBC<MDA HF181 
   511.14       35.  26.61   1.20  1.742E-02   511.86  20.000  5.519E+00 RH106 
   570.06        6.  98.80   1.25  1.611E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.371E+00 PA234 
                                               569.70  97.740  1.990E-01 BI207 
   570.55        6.  87.48   1.25  1.612E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.686E+00 PA234 
                                               569.70  97.740  2.254E-01 BI207 
   570.60        7.  84.33   1.25  1.611E-02   569.32  15.380  1.518E+00 CS134 
                                               569.47   8.200  2.848E+00 PA234 
                                               569.70  97.740  2.390E-01 BI207 
   583.38       46.  16.91   1.09  1.584E-02   583.02  84.500  1.899E+00 TL208 
   609.20       70.  12.07   1.00  1.533E-02   609.31  46.090  5.533E+00 BI214 
                                               610.30   5.750  4.441E+01 RU103 
                                               610.30   5.750  4.441E+01 RU103 
   609.20       67.  14.55   1.29  1.531E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.197E+01 RU103 

Page 545 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage  4
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   621.97        8.  75.50   1.30  1.510E-02   621.92   9.930    PBC<MDA RH106 
   636.21        1. 423.27   1.31  1.486E-02   635.89  11.310    PBC<MDA SB125 
   701.55        4. 123.28   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
   727.52        9.  73.01   1.39  1.345E-02   727.17   7.550    PBC<MDA BI212 
   758.47        1. 404.25   1.41  1.306E-02   756.73  54.460    PBC<MDA ZR95  
   762.65        4. 129.23   1.42  1.296E-02   763.94  22.280    PBC<MDA AG110M
   765.27        0. 773.30   1.42  1.293E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   785.62        5. 105.21   1.44  1.270E-02   785.42   1.280    PBC<MDA BI212 
   794.28        1. 468.78   1.45  1.257E-02   795.87  85.530    PBC<MDA CS134 
   810.58        1. 482.10   1.46  1.240E-02   810.78  99.460    PBC<MDA CO58  
   815.27        0. 806.52   1.47  1.231E-02   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  1.669E-02 Cs136 
   860.03        1. 587.60   1.50  1.185E-02   860.56  12.420    PBC<MDA TL208 
   873.30        4.  96.34   1.51  1.172E-02   873.23  12.270    PBC<MDA EU154 
   880.75        3. 162.93   1.52  1.165E-02   880.53   6.000    PBC<MDA PA234 
   889.05        2. 220.53   1.53  1.156E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  1.140E-01 Sc46  
   911.21       42.  18.21   0.54  1.135E-02   911.07  29.000  7.143E+00 AC228 
   936.94        2. 237.41   1.57  1.111E-02   937.49  34.360    PBC<MDA AG110M
   969.10       18.  32.46   1.59  1.083E-02   968.97  17.460  5.375E+00 AC228 
  1001.44        2.  87.57   1.62  1.057E-02  1001.00   0.837    PBC<MDA PA234M
  1048.66        1. 404.76   1.66  1.021E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.38        3. 176.48   1.66  1.019E-02  1050.36   1.560    PBC<MDA RH106 
  1076.30        1. 422.09   1.68  9.992E-03  1077.40   3.300    PBC<MDA Ga68  
  1110.82        1. 533.71   1.71  9.729E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.20        1. 110.88   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1121.16        9.  60.38   1.72  9.696E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.445E+00 Ta182 
  1121.22       16.  32.41   1.72  9.691E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.670E+00 Ta182 
  1188.68        1. 951.45   1.77  9.263E-03  1189.05  16.200    PBC<MDA Ta182 
  1460.84      198.   7.02   2.11  7.894E-03  1460.83  10.670  1.305E+02 K40   
  1596.38        1. 258.81   2.09  7.364E-03  1596.21  95.400    PBC<MDA La140 
  1765.36        5.  35.36   0.25  6.804E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.23    77.20       103.        69. 1.846E+03   23.84   0.475  -      s 
   742.11   185.72        28.        47. 1.316E+03   23.69   0.670  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

Page 546 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage  5
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.24    46.44        89.        15.     0.008    28.31   0.567s
 TH-227    198.68    49.80        67.        -9.    -0.005   128.01   0.778s
 AM-241    237.27    59.46        90.         3.     0.002   464.72   0.787s
 TH-234    252.79    63.34       124.         4.     0.002    52.05   0.791s
 BA-133    323.31    80.98        85.         2.     0.001   613.01   0.807s
 Np-237    343.73    86.08       150.       -22.    -0.012    81.77   0.813s
 EU-155    348.29    87.22       110.        26.     0.015    59.87   0.813s
 Cd-109    348.17    87.19       100.        23.     0.013    65.73   0.814s
 Nd-147    363.84    91.11       141.       -22.    -0.012    80.74   0.817s
 TH-234    370.55    92.79       119.         6.     0.003    34.19   0.818s
 AC-228    370.25    92.72        73.        42.     0.024    32.38   0.819s
 Np-239    397.56    99.55        60.         8.     0.004   144.40   0.825s
 Np-239    418.56   104.80        56.        13.     0.007    86.66   0.829s
 EU-155    418.73   104.84        59.        12.     0.006    98.08   0.830s
 Np-239    423.54   106.04        85.       -10.    -0.005   138.91   0.831s
 EU-152    490.24   122.73        52.         1.     0.001   918.45   0.846s
 CO-57     484.38   121.26        39.        10.     0.005    95.78   0.846s
 PA-234    528.80   132.37        36.         6.     0.003   146.70   0.855s
 HF-181    532.61   133.32        66.        -7.    -0.004   164.35   0.856s
 HF-181    546.19   136.72        54.         5.     0.003   207.01   0.859s
 CO-57     545.95   136.66        57.         5.     0.003   212.77   0.860s
 CE-141    579.05   144.94        99.       -25.    -0.014    59.81   0.868 
 Ba-140    649.23   162.49        47.        -4.    -0.002   265.26   0.884s
 U-235     654.20   163.74        36.         2.     0.001   421.13   0.885s
 CE-139    657.18   164.48        29.         2.     0.001   454.44   0.887s
 TH-229    844.35   211.29        58.        -8.    -0.004   145.71   0.929s
 TH-227    943.03   235.97       329.        -4.    -0.002   635.39   0.952s
 PB-212    953.04   238.47        61.        92.     0.051    13.82   0.954 
 RA-224    957.10   239.49       162.       -52.    -0.029    37.41   0.957 
 PB-214    965.83   241.67        40.        43.     0.024    32.03   0.968 
 EU-152    979.11   244.99        38.        -6.    -0.003   164.17   0.960s
 TH-227   1023.71   256.15        31.         5.     0.003   157.14   0.971s
 Cd-113m  1061.61   265.63        16.         8.     0.004    81.25   0.978s
 BI-210M  1060.79   265.42        23.         6.     0.003   121.90   0.980s
 TL-208   1118.59   279.87        26.         4.     0.002   146.12   0.990 
 Hg-203   1110.25   277.79        36.        -4.    -0.002   220.76   0.992s
 I-131    1135.73   284.16        28.         5.     0.003   146.33   0.996 
 PB-214   1179.71   295.16        25.        47.     0.026    21.24   0.319s
 Ir-192   1191.23   298.04        21.        -2.    -0.001   341.21   1.007s
 PB-212   1197.36   299.57        12.        24.     0.014    32.68   0.577s
 PA-231   1196.81   299.44        20.        10.     0.006    68.16   1.011s
 PA-233   1196.81   299.44        18.        11.     0.006    61.77   1.011s
 PA-231   1210.17   302.78        28.         2.     0.001   314.73   1.013s
 BA-133   1205.61   301.64        30.        -4.    -0.002   186.47   1.013s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   1226.26   306.80        23.        -5.    -0.003   131.26   1.015s
 PA-233   1247.05   312.00        32.         8.     0.004   106.83   1.022s
 Ir-192   1272.46   318.35        16.         2.     0.001   262.10   1.026s
 CR-51    1279.55   320.13        28.         3.     0.002   243.27   1.029s
 La-140   1313.61   328.64        27.        -1.    -0.001   553.50   1.037s
 AC-228   1351.27   338.06        12.        32.     0.018    26.10   0.394s
 Cs-136   1356.54   339.38        41.        -8.    -0.004   118.63   1.048s
 EU-152   1377.10   344.52        24.        -4.    -0.002   194.20   1.051s
 HF-181   1382.16   345.79        20.        -2.    -0.001   399.53   1.053s
 PB-214   1405.83   351.70        28.        93.     0.052    14.34   1.030s
 BA-133   1426.10   356.77        21.         2.     0.001   367.19   1.062s
 I-131    1455.86   364.22        16.         3.     0.001   221.09   1.070s
 SN-113   1566.92   391.99        18.         2.     0.001   275.91   1.094s
 SB-125   1711.82   428.22        18.         2.     0.001   283.82   1.127s
 SB-125   1848.42   462.37        20.        13.     0.007    54.27   1.159s
 Ir-192   1870.85   467.98        25.        -2.    -0.001   414.63   1.163s
 BE-7     1907.90   477.25        15.        -1.    -0.001   427.15   1.171s
 HF-181   1927.25   482.09        13.         2.     0.001   313.10   1.175s
 La-140   1952.57   488.42        25.        -6.    -0.003   120.42   1.180s
 RU-103   1986.61   496.93        21.        -5.    -0.003   145.57   1.189s
 RH-106   2043.45   511.14        25.        35.     0.019    26.61   1.202s
 Ba-140   2142.24   535.84        15.        -2.    -0.001   237.01   1.224s
 CS-134   2281.07   570.55        12.         6.     0.004    87.48   1.252s
 PA-234   2279.11   570.06        13.         6.     0.003    98.80   1.253s
 BI-207   2281.28   570.60        13.         7.     0.004    84.33   1.253s
 TL-208   2332.40   583.38        12.        46.     0.025    16.91   1.087 
 CS-134   2420.39   605.38        25.        -6.    -0.003   123.99   1.283s
 BI-214   2435.67   609.20        10.        70.     0.039    12.07   1.003 
 RU-103   2435.68   609.20        14.        67.     0.037    14.55   1.288s
 PM-144   2469.93   617.77        21.        -4.    -0.002   179.63   1.295s
 RH-106   2486.74   621.97        15.         8.     0.005    75.50   1.299s
 SB-125   2543.69   636.21        10.         1.     0.001   423.27   1.311s
 AG-110M  2630.28   657.86        16.        -3.    -0.001   230.24   1.330s
 PM-144   2782.67   695.95        18.        -2.    -0.001   260.05   1.363s
 NB-94    2805.05   701.55        11.         4.     0.002   123.28   1.368s
 SB-124   2889.70   722.71        21.        -2.    -0.001   399.73   1.386s
 AG-108M  2894.71   723.96        25.        -2.    -0.001   321.69   1.386s
 EU-154   2894.58   723.93        25.        -2.    -0.001   326.76   1.386s
 ZR-95    2893.23   723.59        26.        -3.    -0.001   285.54   1.387s
 BI-212   2908.96   727.52        17.         9.     0.005    73.01   1.390s
 pm-146   2988.81   747.48        20.        -3.    -0.002   241.58   1.407s
 ZR-95    3032.77   758.47        14.         1.     0.001   404.25   1.415s
 AG-110M  3049.49   762.65        10.         4.     0.002   129.23   1.421s
 NB-95    3060.66   765.45        25.        -3.    -0.002   243.49   1.423s
 EU-152   3117.06   779.54        20.        -4.    -0.002   177.86   1.434s
 BI-212   3141.35   785.62        13.         5.     0.003   105.21   1.439s
 CS-134   3175.99   794.28        11.         1.     0.001   468.78   1.448s
 CO-58    3241.22   810.58        14.         1.     0.001   482.10   1.461s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage  7
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   3262.74   815.96         9.        -1.     0.000   569.69   1.465s
 Cs-136   3259.97   815.27         4.         0.     0.000   806.52   1.467s
 TL-208   3439.05   860.03        12.         1.     0.000   587.60   1.503s
 NB-94    3485.08   871.54        12.        -1.    -0.001   536.35   1.512s
 EU-154   3492.15   873.30         6.         4.     0.002    96.34   1.514s
 PA-234   3521.95   880.75         9.         3.     0.002   162.93   1.520s
 PA-234   3531.32   883.09        17.        -4.    -0.002   172.60   1.522s
 Sc-46    3555.13   889.05        13.         2.     0.001   220.53   1.527s
 AC-228   3643.80   911.21         4.        42.     0.024    18.21   0.538s
 AG-110M  3746.76   936.94        14.         2.     0.001   237.41   1.567s
 PA-234   3781.97   945.74        13.        -2.    -0.001   222.44   1.574s
 AC-228   3875.44   969.10         9.        18.     0.010    32.46   1.594s
 PA-234M  4004.81  1001.44        14.         2.     0.001    87.57   1.620s
 EU-154   4018.90  1004.96        16.        -3.    -0.001   228.33   1.623s
 Co-56    4152.96  1038.47        18.        -1.     0.000   755.04   1.650s
 Cs-136   4193.74  1048.66        14.         1.     0.001   404.76   1.659s
 RH-106   4200.63  1050.38        13.         3.     0.002   176.48   1.660s
 BI-207   4256.33  1064.30        21.        -5.    -0.003   126.36   1.671s
 Ga-68    4304.36  1076.30        14.         1.     0.001   422.09   1.682s
 FE-59    4402.48  1100.82         9.        -1.     0.000   482.58   1.700s
 EU-152   4447.39  1112.05        15.        -3.    -0.002   209.05   1.711s
 ZN-65    4442.46  1110.82         5.         1.     0.000   533.71   1.714s
 BI-214   4480.36  1120.29        24.         1.     0.001   110.88   1.717D
 Sc-46    4483.84  1121.16        10.         9.     0.005    60.38   1.717s
 Ta-182   4484.41  1121.30         6.        16.     0.009    32.41   1.718D
 Ta-182   4754.04  1188.68        14.         1.     0.000   951.45   1.772s
 Ta-182   4879.57  1220.05        14.        -4.    -0.002   158.43   1.798s
 Co-56    4946.95  1236.88        19.        -6.    -0.003   113.91   1.812s
 FE-59    5173.09  1293.39        14.        -1.    -0.001   409.57   1.854s
 K-40     5843.30  1460.84         5.       198.     0.110     7.02   2.111 
 La-140   6385.84  1596.38         5.         1.     0.001   258.81   2.087s
 SB-124   6766.96  1691.58         6.        -1.    -0.001   251.45   2.157s
 BI-214   7062.33  1765.36         3.         5.     0.003    35.36   0.250s
 Co-56    7078.11  1769.30         8.        -3.    -0.002   158.61   2.215s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.8310E-01                                      5.31E+01             
                           477.60-3.831E-01 ?(  6.061E+00 4.27E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage  8
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.3047E+02                                      4.66E+11             
                          1460.83 1.305E+02  (P 8.788E+00 7.02E+00 1.07E+01 G  
 
Sc-46    F   3.0906E-01                                      8.38E+01             
                           889.28 1.140E-01 ?(  9.220E-01 2.21E+02 1.00E+02 G  
                          1120.55 5.041E-01 ?(  9.873E-01 6.04E+01 1.00E+02 G  
 
CR-51    F   7.2934E-01                                      2.77E+01             
                           320.08 7.293E-01 &(  6.311E+00 2.43E+02 9.94E+00 G  
 
FE-59    F  -8.9255E-02                                      4.45E+01             
                          1099.25-8.926E-02 ?(  1.656E+00 4.83E+02 5.65E+01 G  
                          1291.60-1.941E-01 +   2.960E+00 4.10E+02 4.32E+01 G  
 
Co-56    C  -8.1918E-03                                      7.73E+01             
                           846.77-8.192E-03 %(  9.782E-01 3.17E+03 9.99E+01 G  
                          1238.28-5.462E-01 +   2.164E+00 1.14E+02 6.61E+01 G  
                          1037.84-3.092E-01 +   8.644E+00 7.55E+02 1.41E+01 G  
                          1771.35-1.451E+00 +   8.448E+00 1.59E+02 1.55E+01  A 
 
CO-57    C   2.0328E-01                                      2.72E+02             
                           122.06 1.488E-01 &(  4.840E-01 9.58E+01 8.56E+01 G  
                           136.47 6.396E-01  (  4.725E+00 2.13E+02 1.07E+01 G  
 
CO-58    C   4.9689E-02                                      7.09E+01             
                           810.78 4.969E-02 &(  8.959E-01 4.82E+02 9.95E+01 G  
 
CO-60    F   8.2859E-03                                      1.93E+03             
                          1332.50 8.286E-03 &(  1.286E+00 4.07E+03 1.00E+02 G  
                          1173.24 9.295E-03 %   1.081E+00 3.01E+03 9.99E+01 G  
 
ZN-65    F   6.6678E-02                                      2.44E+02             
                          1115.55 6.668E-02 ?(  1.443E+00 5.34E+02 5.06E+01 G  
 
NB-94    I   1.6967E-01                                      7.41E+06             
                           702.63 1.697E-01 &(  7.433E-01 1.23E+02 9.79E+01 G  
                           871.10-4.454E-02 -   9.008E-01 5.36E+02 9.99E+01 G  
 
ZR-95    I   1.0307E-01                                      6.40E+01             
                           756.73 1.031E-01 ?(  1.552E+00 4.04E+02 5.45E+01 G  
                           724.20-2.402E-01 +   2.458E+00 2.86E+02 4.42E+01 G  
 
NB-95    I  -1.2931E-01                                      6.40E+01             
                           765.79-1.293E-01 ?(  1.125E+00 2.43E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage  9
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -1.5942E-01                                      3.93E+01             
                           497.05-1.594E-01 ?(  8.178E-01 1.46E+02 9.09E+01 G  
                           610.30 4.197E+01 ?   1.254E+01 1.45E+01 5.75E+00 GA 
 
RH-106   I   4.0458E+00                                      3.74E+02             
                           621.92 3.011E+00 ?(  7.638E+00 7.55E+01 9.93E+00 G  
                          1050.36 1.063E+01 ?(  6.794E+01 1.76E+02 1.56E+00 G  
                           511.86 5.519E+00 &   4.155E+00 2.66E+01 2.00E+01 GA 
 
AG-108M  C   9.3727E-03                                      1.53E+05             
                           433.94 9.373E-03 %(  6.477E-01 1.83E+03 9.05E+01 G  
                           722.94-1.015E-01 +   1.175E+00 3.22E+02 9.08E+01 G  
                           614.28 1.136E-02 %   8.911E-01 2.10E+03 8.98E+01 G  
 
AG-110M  F   2.1517E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.887E+00 1.00E+03 7.27E+01 G  
                           657.76-1.022E-01 +   8.558E-01 2.30E+02 9.46E+01 G  
                           937.49 3.359E-01 ?(  2.919E+00 2.37E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   5.810E+00 1.00E+03 2.43E+01 G  
                           763.94 7.309E-01 ?(  3.378E+00 1.29E+02 2.23E+01 G  
 
SN-113   F   9.2659E-02                                      1.15E+02             
                           391.69 9.266E-02 ?(  9.289E-01 2.76E+02 6.40E+01 G  
 
SB-124   F   1.1490E-02                                      6.02E+01             
                           602.73 1.149E-02 %(  8.751E-01 2.06E+03 9.83E+01 G  
                          1690.98-2.421E-01 +   2.343E+00 2.51E+02 4.78E+01 G  
                           722.79-6.273E-01 +   9.135E+00 4.00E+02 1.08E+01 G  
 
SB-125   I   9.7192E-01                                      1.01E+03             
                           427.88 2.045E-01 &(  2.114E+00 2.84E+02 2.96E+01 G  
                           600.50-7.333E-02 &   4.224E+00 1.53E+03 1.79E+01 G  
                           635.89 3.618E-01 ?(  5.812E+00 4.23E+02 1.13E+01 G  
                           463.37 3.800E+00 &(  6.642E+00 5.43E+01 1.05E+01 G  
 
I-131    I   2.0427E-01                                      8.02E+00             
                           364.48 8.120E-02 ?(  6.512E-01 2.21E+02 8.17E+01 G  
                           284.30 1.842E+00  (  9.413E+00 1.46E+02 6.14E+00 G  
                           636.97-2.920E-02 %   9.616E+00 8.53E+03 7.17E+00 G  
 
Gd-153   F   3.1790E-02                                      2.42E+02             
                            97.50 3.179E-02 %(  1.907E+00 1.71E+03 3.00E+01 G  
                           103.20 0.000E+00 &   2.902E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   2.4843E+00                                      4.71E-02             
                          1077.40 2.484E+00 ?(  3.911E+01 4.22E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage 10
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   8.4663E-03                                      2.51E-01             
                           140.51 8.466E-03 %(  4.998E-01 1.65E+03 8.93E+01 G  
 
BA-133   F   7.1049E-02                                      3.85E+03             
                           356.00 7.105E-02 ?(  9.490E-01 3.67E+02 6.20E+01 G  
                           302.85-5.177E-01 +   3.398E+00 1.86E+02 1.83E+01 G  
                           383.84 0.000E+00 -   1.039E+01 1.00E+03 8.94E+00 GA 
                            80.99 8.990E-02 &   1.918E+00 6.13E+02 3.41E+01 GA 
 
CS-134   I   1.0725E-03                                      7.54E+02             
                           604.71-2.243E-01 ?(  9.660E-01 1.24E+02 9.76E+01 G  
                           795.87 5.232E-02 +   9.298E-01 4.69E+02 8.55E+01 G  
                           569.32 1.432E+00 &(  4.288E+00 8.75E+01 1.54E+01 G  
                           801.95 0.000E+00 -   1.240E+01 1.00E+03 8.69E+00 G  
                           563.24 1.702E-01 &   8.960E+00 1.41E+03 8.35E+00 G  
 
CE-139   F   3.0804E-02                                      1.38E+02             
                           165.85 3.080E-02 &(  5.039E-01 4.54E+02 7.99E+01 G  
 
Ba-140   I  -3.3039E-01                                      1.28E+01             
                           537.26-3.304E-01 &(  2.851E+00 2.37E+02 2.44E+01 G  
                           162.66-8.723E-01 +   8.112E+00 2.65E+02 6.22E+00 G  
                           304.85-2.779E+00 +   1.275E+01 1.31E+02 4.29E+00 G  
 
La-140   I   9.8942E-02                                      1.28E+01             
                          1596.21 9.894E-02 ?(  1.006E+00 2.59E+02 9.54E+01 G  
                           487.02-4.188E-01 +   1.750E+00 1.20E+02 4.55E+01 G  
                           328.76-1.538E-01 +   3.081E+00 5.53E+02 2.03E+01 G  
                           815.77-1.510E-01 &   3.302E+00 5.70E+02 2.33E+01 G  
 
CE-141   I  -7.0904E-01                                      3.25E+01             
                           145.44-7.090E-01 ?(  1.394E+00 5.98E+01 4.82E+01 G  
 
CE-144   I  -8.2824E-02                                      2.85E+02             
                           133.54-8.282E-02 %(  4.312E+00 1.47E+03 1.11E+01 G  
 
PM-144   C  -9.5594E-02                                      3.63E+02             
                           696.54-9.559E-02 ?(  9.026E-01 2.60E+02 9.90E+01 G  
                           618.06-1.387E-01 +   8.863E-01 1.80E+02 9.91E+01 G  
                           476.81 3.315E-02 %   1.493E+00 1.20E+03 4.20E+01 G  
 
EU-152   F  -3.3762E-01                                      4.94E+03             
                           344.29-3.376E-01 ?(  2.328E+00 1.94E+02 2.65E+01 G  
                          1112.07-1.134E+00 +   8.610E+00 2.09E+02 1.36E+01 G  
                           121.78 5.057E-02 &   1.646E+00 9.18E+02 2.86E+01 G  
                           778.92-1.255E+00 +   7.946E+00 1.78E+02 1.29E+01 G  
                           964.11 0.000E+00 +   1.596E+01 1.00E+03 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage 11
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-1.374E+00 +   7.857E+00 1.64E+02 7.58E+00 G  
                          1408.00 0.000E+00 +   2.399E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.5863E+00                                      3.14E+03             
                           873.23 1.586E+00 ?(  5.372E+00 9.63E+01 1.23E+01 G  
                           123.10-4.797E-04 %   1.188E+00 6.97E+04 4.08E+01 G  
                          1274.54 0.000E+00 -   1.325E+00 1.00E+03 3.52E+01 G  
                           723.36-4.460E-01 -   5.250E+00 3.27E+02 2.02E+01 G  
                          1004.77-7.473E-01 -   6.201E+00 2.28E+02 1.80E+01 G  
                           996.33 0.000E+00 -   1.181E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   9.8620E-01                                      1.81E+03             
                           105.31 7.082E-01  (  2.350E+00 9.81E+01 2.12E+01 G  
                            86.54 1.178E+00 &(  2.319E+00 5.99E+01 3.07E+01 G  
 
HF-181   F   1.3883E-01                                      4.24E+01             
                           482.00 6.354E-02 ?(  7.381E-01 3.13E+02 8.05E+01 G  
                           133.02-2.193E-01 +   1.240E+00 1.64E+02 4.33E+01 G  
                           345.83-2.602E-01 +   3.791E+00 4.00E+02 1.51E+01 G  
                           136.30 1.175E+00  (  8.448E+00 2.07E+02 5.85E+00 G  
 
Ta-182   F   2.6699E+00                                      1.14E+02             
                          1121.30 2.670E+00  (  2.280E+00 3.24E+01 3.49E+01 G  
                          1221.41-8.058E-01 -   4.578E+00 1.58E+02 2.70E+01 G  
                          1189.05 2.083E-01 -   7.469E+00 9.51E+02 1.62E+01 G  
 
Hg-203   F  -1.0088E-01                                      4.66E+01             
                           279.20-1.009E-01 ?(  7.836E-01 2.21E+02 8.15E+01 G  
 
TL-208   N   1.8991E+00                                      6.98E+02             
                           583.02 1.899E+00  (P 7.895E-01 1.69E+01 8.45E+01 G  
                           277.28 1.157E+00 - P 8.594E+00 1.46E+02 6.31E+00 G  
                           860.56 2.401E-01 - P 7.140E+00 5.88E+02 1.24E+01 G  
 
pm-146   C  -3.3546E-01                                      2.02E+03             
                           747.16-3.355E-01 ?(  2.920E+00 2.42E+02 3.40E+01 G  
                           735.72 5.807E-03 %   2.994E+00 1.30E+04 2.25E+01 G  
                           453.88 0.000E+00 +   8.889E-01 1.00E+03 6.50E+01 G  
 
Cd-113m      2.5422E+03                                      5.33E+03             
                           263.70 2.542E+03 ?(  6.996E+03 8.12E+01 6.00E-03   K
 
Cd-109   F   8.1969E+00                                      4.53E+02             
                            88.04 8.197E+00 &(  1.780E+01 6.57E+01 3.79E+00 G  
 
PB-210   N   9.0718E+00                                      8.14E+03             
                            46.54 9.072E+00 @(P 2.911E+01 2.83E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:33:41 PMPage 12
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140270.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   3.9628E+00                                      6.98E+02             
                           238.63 3.963E+00 ?(P 1.675E+00 1.38E+01 4.33E+01 G  
                           300.03 1.616E+01 +   1.237E+01 3.27E+01 3.28E+00 GA 
 
PB-214   N   5.7579E+00                                      5.84E+05             
                           351.93 6.045E+00 *(P 1.767E+00 1.43E+01 3.76E+01 G  
                           295.09 5.198E+00  (P 2.924E+00 2.12E+01 1.93E+01 G  
                           242.00 1.086E+01 +   8.129E+00 3.20E+01 7.43E+00 GA 
 
BI-207   C   2.3898E-01                                      1.18E+04             
                           569.70 2.390E-01  (  6.867E-01 8.43E+01 9.77E+01 G  
                          1063.66-4.049E-01 +   1.787E+00 1.26E+02 7.45E+01 G  
 
BI-212   N   4.9397E+00                                      6.98E+02             
                           727.17 4.940E+00 ?(  1.206E+01 7.30E+01 7.55E+00 G  
                           785.42 1.803E+01 ?   6.617E+01 1.05E+02 1.28E+00 GA 
 
BI-214   N   5.5335E+00                                      5.84E+05             
                           609.31 5.533E+00  (P 1.349E+00 1.21E+01 4.61E+01 G  
                          1120.29 4.154E-01 - P 9.672E+00 1.11E+02 1.51E+01 G  
                          1764.49 2.577E+00 - P 5.814E+00 3.54E+01 1.54E+01 G  
 
BI-210M  T   2.3521E-01                                      1.10E+09             
                           265.83 2.352E-01  (  9.975E-01 1.22E+02 5.00E+01 G  
                           304.90 1.261E-03 %   2.070E+00 4.47E+04 2.80E+01 G  
 
RA-224   N  -2.3652E+01                                      6.98E+02             
                           240.99-2.365E+01 &(  2.830E+01 3.74E+01 4.10E+00 G  
 
AC-228   N   6.4589E+00                                      2.10E+03             
                           911.07 7.143E+00  (  1.963E+00 1.82E+01 2.90E+01 G  
                           968.97 5.375E+00 ?(  4.786E+00 3.25E+01 1.75E+01 G  
                           338.32 6.382E+00  (  3.677E+00 2.61E+01 1.20E+01 G  
                            93.35 1.017E+01 &   1.020E+01 3.24E+01 5.56E+00 XA 
 
TH-227   N   1.4339E-01                                      7.95E+03             
                           235.97-6.077E-01 ?(  1.309E+01 6.35E+02 1.23E+01 G  
                            50.14-2.756E+00 +   1.204E+01 1.28E+02 8.00E+00 G  
                           256.24 1.463E+00 ?(  8.034E+00 1.57E+02 7.00E+00 G  
 
TH-234   N   1.4505E+00                                      1.63E+12             
                            63.29 1.620E+00  (P 2.515E+01 5.20E+01 3.81E+00 G  
                            92.59 1.335E+00  (P 1.286E+01 3.42E+01 5.58E+00 G  
 
PA-231   N   5.2421E+00                                      1.20E+07             
                           302.65 1.865E+00 ?(  2.100E+01 3.15E+02 2.88E+00 G  
                           300.07 9.196E+00 ?(  2.079E+01 6.82E+01 2.46E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   9.9128E-01                                      7.82E+08             
                           312.01 4.943E-01 ?(  1.810E+00 1.07E+02 3.60E+01 G  
                           300.18 3.877E+00 &(  7.843E+00 6.18E+01 6.20E+00 G  
 
PA-234   N   1.0468E+00                                      1.63E+12             
                           131.29 4.434E-01 ?(  2.258E+00 1.47E+02 1.80E+01 G  
                           946.02-8.946E-01 +   7.291E+00 2.22E+02 1.34E+01 G  
                           569.47 2.371E+00  (  8.123E+00 9.88E+01 8.20E+00 G  
                           883.24-1.768E+00 +   1.092E+01 1.73E+02 9.60E+00 G  
                           880.53 2.238E+00 ?   1.334E+01 1.63E+02 6.00E+00 GA 
 
PA-234M  N   1.1627E+01                                      1.63E+12             
                          1001.00 1.163E+01 &(P 1.257E+02 8.76E+01 8.37E-01 G  
                           766.41-5.495E+00 % P 3.630E+02 7.73E+02 2.94E-01 G  
 
U-235    N   1.4123E-01                                      2.57E+11             
                           143.79 0.000E+00  (  6.529E+00 1.00E+03 1.10E+01 G  
                           205.33 0.000E+00 ?(  1.090E+01 1.00E+03 5.01E+00 G  
                           163.38 5.852E-01 ?(  8.787E+00 4.21E+02 5.08E+00 G  
 
AM-241   T   1.5214E-01                                      1.58E+05             
                            59.54 1.521E-01 ?(  2.453E+00 4.65E+02 3.59E+01 G  
 
Np-237   F  -2.3135E+00                                      2.14E+06             
                            86.49-2.314E+00 ?(  6.303E+00 8.18E+01 1.31E+01 G  
 
Ir-192   F   5.7441E-02                                      7.40E+01             
                           316.49 5.744E-02 ?(  5.499E-01 2.62E+02 8.70E+01 G  
                           468.06-9.998E-02 +   1.499E+00 4.15E+02 5.18E+01 G  
                           308.44-5.386E-03 %   1.606E+00 7.99E+03 3.18E+01 G  
                           295.95-1.395E-01 +   1.727E+00 3.41E+02 3.02E+01 G  
 
Cs-136   F   5.0089E-02                                      1.30E+01             
                           818.50 1.669E-02 ?(  5.565E-01 8.07E+02 1.00E+02 G  
                          1048.07 9.184E-02 ?(  1.381E+00 4.05E+02 8.00E+01 G  
                           340.57-4.069E-01 +   1.656E+00 1.19E+02 4.69E+01 G  
 
Np-239   T  -5.5027E-01                                      2.36E+00             
                           103.70 6.988E-01 ?   2.037E+00 8.67E+01 2.40E+01 X  
                           106.13-5.503E-01 ?(  2.605E+00 1.39E+02 2.27E+01 G  
                            99.50 6.855E-01     3.397E+00 1.44E+02 1.50E+01 X  
 
Nd-147       8.3433E-02                                      1.11E+01             
                           531.00 8.343E-02 %(  5.328E+00 1.70E+03 1.30E+01 G  
                            91.10-1.028E+00 +   2.764E+00 8.07E+01 2.83E+01 G  
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   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.80        67.        -9.    -0.005   128.01  -2.756E+00   
 AM-241      59.46        90.         3.     0.002   464.72   1.521E-01   
 TH-234      63.34       124.         4.     0.002    52.05   1.620E+00  P
 BA-133      80.98        85.         2.     0.001   613.01   8.990E-02   
 Np-237      86.08       150.       -22.    -0.012    81.77  -2.314E+00   
 EU-155      87.22       110.        26.     0.015    59.87   1.178E+00   
 Cd-109      87.19       100.        23.     0.013    65.73   8.197E+00   
 Nd-147      91.11       141.       -22.    -0.012    80.74  -1.028E+00   
 TH-234      92.79       119.         6.     0.003    34.19   1.335E+00  P
 Np-239      99.55        60.         8.     0.004   144.40   6.855E-01   
 Np-239     104.80        56.        13.     0.007    86.66   6.988E-01   
 EU-155     104.84        59.        12.     0.006    98.08   7.082E-01   
 Np-239     106.04        85.       -10.    -0.005   138.91  -5.503E-01   
 EU-152     122.73        52.         1.     0.001   918.45   5.057E-02   
 CO-57      121.26        39.        10.     0.005    95.78   1.488E-01   
 PA-234     132.37        36.         6.     0.003   146.70   4.434E-01   
 HF-181     133.32        66.        -7.    -0.004   164.35  -2.193E-01   
 HF-181     136.72        54.         5.     0.003   207.01   1.175E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57      136.66        57.         5.     0.003   212.77   6.396E-01   
 CE-141     144.94        99.       -25.    -0.014    59.81  -7.090E-01   
 Ba-140     162.49        47.        -4.    -0.002   265.26  -8.723E-01   
 U-235      163.74        36.         2.     0.001   421.13   5.852E-01   
 CE-139     164.48        29.         2.     0.001   454.44   3.080E-02   
 TH-229     211.29        58.        -8.    -0.004   145.71  -4.342E+00   
 TH-227     235.97       329.        -4.    -0.002   635.39  -6.077E-01   
 RA-224     239.49       162.       -52.    -0.029    37.41  -2.365E+01   
 EU-152     244.99        38.        -6.    -0.003   164.17  -1.374E+00   
 TH-227     256.15        31.         5.     0.003   157.14   1.463E+00   
 Cd-113m    265.63        16.         8.     0.004    81.25   2.542E+03   
 BI-210M    265.42        23.         6.     0.003   121.90   2.352E-01   
 Hg-203     277.79        36.        -4.    -0.002   220.76  -1.009E-01   
 Ir-192     298.04        21.        -2.    -0.001   341.21  -1.395E-01   
 PA-231     299.44        20.        10.     0.006    68.16   9.196E+00   
 PA-233     299.44        18.        11.     0.006    61.77   3.877E+00   
 PA-231     302.78        28.         2.     0.001   314.73   1.865E+00   
 BA-133     301.64        30.        -4.    -0.002   186.47  -5.177E-01   
 Ba-140     306.80        23.        -5.    -0.003   131.26  -2.779E+00   
 PA-233     312.00        32.         8.     0.004   106.83   4.943E-01   
 Ir-192     318.35        16.         2.     0.001   262.10   5.744E-02   
 CR-51      320.13        28.         3.     0.002   243.27   7.293E-01   
 La-140     328.64        27.        -1.    -0.001   553.50  -1.538E-01   
 Cs-136     339.38        41.        -8.    -0.004   118.63  -4.069E-01   
 EU-152     344.52        24.        -4.    -0.002   194.20  -3.376E-01   
 HF-181     345.79        20.        -2.    -0.001   399.53  -2.602E-01   
 BA-133     356.77        21.         2.     0.001   367.19   7.105E-02   
 SN-113     391.99        18.         2.     0.001   275.91   9.266E-02   
 SB-125     428.22        18.         2.     0.001   283.82   2.045E-01   
 SB-125     462.37        20.        13.     0.007    54.27   3.800E+00   
 Ir-192     467.98        25.        -2.    -0.001   414.63  -9.998E-02   
 BE-7       477.25        15.        -1.    -0.001   427.15  -3.831E-01   
 HF-181     482.09        13.         2.     0.001   313.10   6.354E-02   
 La-140     488.42        25.        -6.    -0.003   120.42  -4.188E-01   
 RU-103     496.93        21.        -5.    -0.003   145.57  -1.594E-01   
 RH-106     511.14        25.        35.     0.019    26.61   5.519E+00   
 Ba-140     535.84        15.        -2.    -0.001   237.01  -3.304E-01   
 CS-134     570.55        12.         6.     0.004    87.48   1.432E+00   
 PA-234     570.06        13.         6.     0.003    98.80   2.371E+00   
 BI-207     570.60        13.         7.     0.004    84.33   2.390E-01   
 CS-134     605.38        25.        -6.    -0.003   123.99  -2.243E-01   
 RU-103     609.20        14.        67.     0.037    14.55   4.197E+01   
 PM-144     617.77        21.        -4.    -0.002   179.63  -1.387E-01   
 RH-106     621.97        15.         8.     0.005    75.50   3.011E+00   
 SB-125     636.21        10.         1.     0.001   423.27   3.618E-01   
 AG-110M    657.86        16.        -3.    -0.001   230.24  -1.022E-01   
 PM-144     695.95        18.        -2.    -0.001   260.05  -9.559E-02   
 NB-94      701.55        11.         4.     0.002   123.28   1.697E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     722.71        21.        -2.    -0.001   399.73  -6.273E-01   
 AG-108M    723.96        25.        -2.    -0.001   321.69  -1.015E-01   
 EU-154     723.93        25.        -2.    -0.001   326.76  -4.460E-01   
 ZR-95      723.59        26.        -3.    -0.001   285.54  -2.402E-01   
 BI-212     727.52        17.         9.     0.005    73.01   4.940E+00   
 pm-146     747.48        20.        -3.    -0.002   241.58  -3.355E-01   
 ZR-95      758.47        14.         1.     0.001   404.25   1.031E-01   
 AG-110M    762.65        10.         4.     0.002   129.23   7.309E-01   
 NB-95      765.45        25.        -3.    -0.002   243.49  -1.293E-01   
 EU-152     779.54        20.        -4.    -0.002   177.86  -1.255E+00   
 BI-212     785.62        13.         5.     0.003   105.21   1.803E+01   
 CS-134     794.28        11.         1.     0.001   468.78   5.232E-02   
 CO-58      810.58        14.         1.     0.001   482.10   4.969E-02   
 La-140     815.96         9.        -1.     0.000   569.69  -1.510E-01   
 Cs-136     815.27         4.         0.     0.000   806.52   1.669E-02   
 NB-94      871.54        12.        -1.    -0.001   536.35  -4.454E-02   
 EU-154     873.30         6.         4.     0.002    96.34   1.586E+00   
 PA-234     880.75         9.         3.     0.002   162.93   2.238E+00   
 PA-234     883.09        17.        -4.    -0.002   172.60  -1.768E+00   
 Sc-46      889.05        13.         2.     0.001   220.53   1.140E-01   
 AG-110M    936.94        14.         2.     0.001   237.41   3.359E-01   
 PA-234     945.74        13.        -2.    -0.001   222.44  -8.946E-01   
 PA-234M   1001.44        14.         2.     0.001    87.57   1.163E+01  P
 EU-154    1004.96        16.        -3.    -0.001   228.33  -7.473E-01   
 Co-56     1038.47        18.        -1.     0.000   755.04  -3.092E-01   
 Cs-136    1048.66        14.         1.     0.001   404.76   9.184E-02   
 RH-106    1050.38        13.         3.     0.002   176.48   1.063E+01   
 BI-207    1064.30        21.        -5.    -0.003   126.36  -4.049E-01   
 Ga-68     1076.30        14.         1.     0.001   422.09   2.484E+00   
 FE-59     1100.82         9.        -1.     0.000   482.58  -8.926E-02   
 EU-152    1112.05        15.        -3.    -0.002   209.05  -1.134E+00   
 ZN-65     1110.82         5.         1.     0.000   533.71   6.668E-02   
 Sc-46     1121.16        10.         9.     0.005    60.38   5.041E-01   
 Co-56     1236.88        19.        -6.    -0.003   113.91  -5.462E-01   
 FE-59     1293.39        14.        -1.    -0.001   409.57  -1.941E-01   
 La-140    1596.38         5.         1.     0.001   258.81   9.894E-02   
 SB-124    1691.58         6.        -1.    -0.001   251.45  -2.421E-01   
 Co-56     1769.30         8.        -3.    -0.002   158.61  -1.451E+00   
   P - Peakbackground subtraction
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 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.8310E-01   -3.8310E-01    4.272E+02%                6.06E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.67E-01
 K-40         1.3047E+02    1.3047E+02    7.203E+00%                8.79E+00
 Sc-46  #A    3.0906E-01    3.0906E-01    6.038E+01%                9.22E-01
 CR-51  #A    7.2933E-01    7.2934E-01    2.433E+02%                6.31E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.27E+00
 FE-59  #A   -8.9255E-02   -8.9255E-02    4.826E+02%                1.66E+00
 Co-56  #A   -8.1918E-03   -8.1918E-03    3.168E+03%                9.78E-01
 CO-57  #A    2.0328E-01    2.0328E-01    9.578E+01%                4.84E-01
 CO-58  #A    4.9689E-02    4.9689E-02    4.821E+02%                8.96E-01
 CO-60  #A    8.2859E-03    8.2859E-03    4.071E+03%                1.29E+00
 ZN-65  #A    6.6678E-02    6.6678E-02    5.337E+02%                1.44E+00
 NB-94  #A    1.6967E-01    1.6967E-01    1.233E+02%                7.43E-01
 ZR-95  #A    1.0307E-01    1.0307E-01    4.043E+02%                1.55E+00
 NB-95  #A   -1.2931E-01   -1.2931E-01    2.435E+02%                1.12E+00
 RU-103 #A   -1.5942E-01   -1.5942E-01    1.456E+02%                8.18E-01
 RH-106 #A    4.0458E+00    4.0458E+00    7.550E+01%                7.64E+00
 AG-108M#A    9.3727E-03    9.3727E-03    1.832E+03%                6.48E-01
 AG-110M#A    2.1517E-01    2.1517E-01    1.292E+02%                1.89E+00
 SN-113 #A    9.2659E-02    9.2659E-02    2.759E+02%                9.29E-01
 SB-124 #A    1.1490E-02    1.1490E-02    2.057E+03%                8.75E-01
 SB-125 #A    9.7191E-01    9.7192E-01    5.427E+01%                2.11E+00
 I-131   A    2.0427E-01    2.0427E-01    1.326E+02%                6.51E-01
 Gd-153 #A    3.1790E-02    3.1790E-02    1.711E+03%                1.91E+00
 Ga-68  #A    2.4721E+00    2.4843E+00    4.221E+02%                3.91E+01
 Tc-99m #A    8.4584E-03    8.4663E-03    1.646E+03%                5.00E-01
 BA-133 #A    7.1049E-02    7.1049E-02    3.672E+02%                9.49E-01
 CS-134 #A    1.0725E-03    1.0725E-03    7.587E+01%                9.66E-01
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 CE-139 #A    3.0804E-02    3.0804E-02    4.544E+02%                5.04E-01
 Ba-140 #A   -3.3038E-01   -3.3039E-01    2.370E+02%                2.85E+00
 La-140 #A    9.8941E-02    9.8942E-02    2.588E+02%                1.01E+00
 CE-141 #A   -7.0904E-01   -7.0904E-01    5.981E+01%                1.39E+00
 CE-144 #A   -8.2824E-02   -8.2824E-02    1.466E+03%                4.31E+00
 PM-144 #A   -9.5594E-02   -9.5594E-02    2.600E+02%                9.03E-01
 EU-152 #A   -3.3762E-01   -3.3762E-01    1.942E+02%                2.33E+00
 EU-154 #A    1.5863E+00    1.5863E+00    9.634E+01%                5.37E+00
 EU-155 #A    9.8620E-01    9.8620E-01    5.745E+01%                2.35E+00
 HF-181 #A    1.3883E-01    1.3883E-01    1.877E+02%                7.38E-01
 Ta-182       2.6699E+00    2.6699E+00    3.241E+01%                2.28E+00
 Hg-203 #A   -1.0088E-01   -1.0088E-01    2.208E+02%                7.84E-01
 TL-208       1.8991E+00    1.8991E+00    1.885E+01%                7.90E-01
 pm-146 #A   -3.3546E-01   -3.3546E-01    2.416E+02%                2.92E+00
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 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                8.66E-01
 Cd-113m#A    2.5422E+03    2.5422E+03    8.125E+01%                7.00E+03
 Cd-109 #A    8.1969E+00    8.1969E+00    6.573E+01%                1.78E+01
 PB-210 #A    9.0718E+00    9.0718E+00    1.010E+02%                2.91E+01
 PB-212       3.9628E+00    3.9628E+00    1.543E+01%                1.68E+00
 PB-214       5.7579E+00    5.7579E+00    1.409E+01%                1.77E+00
 BI-207 #A    2.3898E-01    2.3898E-01    8.433E+01%                6.87E-01
 BI-212 #A    4.9397E+00    4.9397E+00    7.301E+01%                1.21E+01
 BI-214       5.5335E+00    5.5335E+00    1.326E+01%                1.35E+00
 BI-210M#A    2.3521E-01    2.3521E-01    1.219E+02%                9.97E-01
 RA-224 #A   -2.3652E+01   -2.3652E+01    3.741E+01%                2.83E+01
 AC-228       6.4588E+00    6.4589E+00    1.515E+01%                1.96E+00
 TH-227 #A    1.4339E-01    1.4339E-01    1.571E+02%                1.31E+01
 TH-229 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.90E+01
 TH-234 #A    1.4505E+00    1.4505E+00    2.499E+02%                2.51E+01
 PA-231 #A    5.2421E+00    5.2421E+00    6.816E+01%                2.10E+01
 PA-233 #A    9.9128E-01    9.9128E-01    6.170E+01%                1.81E+00
 PA-234 #A    1.0468E+00    1.0468E+00    8.843E+01%                2.26E+00
 PA-234M#A    1.1627E+01    1.1627E+01    2.728E+02%                1.26E+02
 U-235  #A    1.4123E-01    1.4123E-01    4.211E+02%                6.53E+00
 AM-241 #A    1.5214E-01    1.5214E-01    4.647E+02%                2.45E+00
 Np-237 #A   -2.3135E+00   -2.3135E+00    8.177E+01%                6.30E+00
 Ir-192 #A    5.7441E-02    5.7441E-02    2.621E+02%                5.50E-01
 Cs-136 #A    5.0088E-02    5.0089E-02    4.048E+02%                5.57E-01
 Np-239 #A   -5.5021E-01   -5.5027E-01    1.389E+02%                2.60E+00
 Nd-147 #A    8.3431E-02    8.3433E-02    1.699E+03%                5.33E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.5 keV)     1.568E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.5 keV) 1.5675041E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140376 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-4-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-4-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 14:58        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 14:58:44     Real Time: 1803   sec
        Analysis Time: 2/10/2014 15:29        Dead Time: 0.14   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -9.416E-01          184.0     1.732E+00    1.733E+00    6.120E+00
NA-22     -1.923E-01          171.7     3.302E-01    3.303E-01    1.176E+00
K-40       1.519E+02            6.4     9.761E+00    1.248E+01    1.063E+01
Sc-46      3.705E-01           40.6     1.504E-01    1.516E-01    8.119E-01
CR-51     -5.194E-02         2854.0     1.482E+00    1.482E+00    5.370E+00
MN-54     -1.377E-01          184.3     2.537E-01    2.538E-01    9.018E-01
FE-59      7.399E-02          509.5     3.770E-01    3.770E-01    1.642E+00
Co-56      5.482E-01           48.4     2.651E-01    2.666E-01    7.148E-01
CO-57      1.741E-01           85.8     1.494E-01    1.497E-01    5.014E-01
CO-58      2.163E-01           89.6     1.937E-01    1.941E-01    6.659E-01
CO-60     -1.466E-02         2259.0     3.311E-01    3.311E-01    1.231E+00
ZN-65     -4.128E-01          197.6     8.156E-01    8.159E-01    2.857E+00
NB-94      1.525E-01          148.3     2.262E-01    2.263E-01    7.968E-01
ZR-95      0.000E+00          707.1     8.822E-02    8.822E-02    1.019E+00
NB-95      2.303E-02         1002.0     2.308E-01    2.308E-01    8.479E-01
RU-103    -1.030E-01          202.4     2.085E-01    2.085E-01    7.384E-01
RH-106     1.251E+00          184.3     2.306E+00    2.306E+00    6.309E+00
AG-108M   -4.375E-02          312.5     1.367E-01    1.368E-01    5.047E-01
AG-110M    2.457E-01           82.7     2.031E-01    2.035E-01    7.983E-01
SN-113     0.000E+00         1000.0     1.388E-01    1.388E-01    1.145E+00
SB-124     3.554E-04        56370.0     2.003E-01    2.003E-01    7.389E-01
SB-125     6.580E-01           59.1     3.885E-01    3.900E-01    2.131E+00
I-131      2.814E-01          125.0     3.516E-01    3.519E-01    6.952E-01
Gd-153    -1.259E-01          396.1     4.988E-01    4.989E-01    1.725E+00
Ga-68      0.000E+00         1000.0     1.928E+00    1.928E+00    2.945E+01
Tc-99m     1.847E-01           89.8     1.659E-01    1.662E-01    5.571E-01
BA-133    -3.736E-01           91.8     3.430E-01    3.436E-01    1.158E+00
CS-134    -8.466E-02           54.4     4.603E-02    4.624E-02    1.096E+00
CS-137    -2.449E-02         1089.0     2.666E-01    2.666E-01    9.707E-01
CE-139     2.137E-01           90.0     1.923E-01    1.934E-01    6.460E-01
Ba-140    -1.843E-01          417.8     7.701E-01    7.702E-01    2.787E+00
La-140    -1.227E-01          215.4     2.642E-01    2.643E-01    9.941E-01
CE-141    -2.473E-01          131.9     3.263E-01    3.265E-01    1.108E+00
CE-144    -9.814E-01          135.3     1.328E+00    1.329E+00    4.517E+00
PM-144     0.000E+00         1000.0     4.558E-02    4.558E-02    4.877E-01
EU-152     3.817E-01           94.0     3.588E-01    3.594E-01    1.974E+00
EU-154     5.340E-01          356.6     1.904E+00    1.904E+00    6.967E+00
EU-155     8.029E-01           85.5     6.861E-01    6.875E-01    2.297E+00
HF-181    -2.987E-02          197.6     5.903E-02    5.905E-02    8.318E-01
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Ta-182     0.000E+00         1000.0     6.835E-01    6.835E-01    2.610E+00
Hg-203    -1.327E-02         1471.0     1.952E-01    1.952E-01    6.959E-01
TL-208     2.546E+00           16.2     4.133E-01    4.339E-01    6.660E-01
pm-146     1.862E-01          120.3     2.240E-01    2.242E-01    2.563E+00
y-88      -1.490E-01          201.5     3.002E-01    3.002E-01    1.067E+00
Cd-113m    5.175E+03           48.3     2.501E+03    2.523E+03    7.998E+03
Cd-109     5.489E+00           73.5     4.033E+00    4.044E+00    1.341E+01
PB-210     1.860E+00          351.4     6.536E+00    6.537E+00    2.267E+01
PB-212     6.189E+00           11.5     7.145E-01    8.190E-01    1.365E+00
PB-214     7.580E+00            9.4     7.116E-01    8.134E-01    1.440E+00
BI-207     2.845E-01           64.6     1.839E-01    1.845E-01    6.056E-01
BI-212     5.146E+00           54.8     2.822E+00    2.834E+00    9.061E+00
BI-214     6.713E+00           11.7     7.847E-01    8.587E-01    1.401E+00
BI-210M    8.045E-04        39140.0     3.149E-01    3.149E-01    1.124E+00
RA-224     2.636E-01         2551.0     6.724E+00    6.724E+00    2.312E+01
AC-228     7.505E+00           12.9     9.656E-01    1.039E+00    1.797E+00
TH-227    -4.130E+00           59.2     2.445E+00    2.460E+00    8.042E+00
TH-229     2.488E+00           77.4     1.926E+00    1.936E+00    1.259E+01
TH-234     8.353E+00           36.7     3.064E+00    3.095E+00    1.965E+01
PA-231     7.255E+00           54.4     3.948E+00    3.968E+00    1.912E+01
PA-233     7.899E-01           54.3     4.285E-01    4.306E-01    1.498E+00
PA-234     1.695E+00           54.2     9.177E-01    9.219E-01    2.726E+00
PA-234M   -2.074E+00          490.7     1.018E+01    1.018E+01    1.166E+02
U-235      8.704E-01          148.6     1.294E+00    1.294E+00    4.422E+00
AM-241     1.734E+00           42.6     7.387E-01    7.441E-01    1.787E+00
Np-237     1.541E+00           63.5     9.794E-01    9.832E-01    3.229E+00
Ir-192     1.121E+00           14.5     1.624E-01    1.754E-01    6.245E-01
Cs-136    -1.194E-01          213.9     2.554E-01    2.555E-01    9.112E-01
Np-239    -6.994E-01          103.7     7.253E-01    7.265E-01    2.440E+00
Nd-147    -5.243E-01          264.9     1.389E+00    1.389E+00    4.993E+00
-----------------------------------------------------------------------------
Total      5.402E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-4-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140376.An1

 Acquisition information
        Start time:                 2/10/2014 2:58:44 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.14 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

Page 564 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:58:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2176

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48        4. 351.44   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    59.07       41.  42.60   0.56  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.02       26.  62.73   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  9.502E+00 TH234 
    74.84      102.  15.69   1.03  4.574E-02
    77.13      144.  12.69   1.03  4.677E-02
    81.32        3. 497.33   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
                                                80.99  34.060  1.081E-01 BA133 
    86.49       18.  63.54   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  6.575E-01 EU155 
                                                86.54  30.700  6.575E-01 EU155 
    88.04       19.  73.47   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    92.87       46.  30.43   1.00  5.171E-02    92.59   5.584  8.876E+00 TH234 
                                                93.35   5.561  8.887E+00 AC228 
                                                92.59   5.584  8.876E+00 TH234 
    92.92       39.  38.06   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  7.579E+00 AC228 
   105.30       16.  85.45   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  8.029E-01 EU155 
                                               106.13  22.700  7.493E-01 Np239 
   121.92       13.  94.01   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.607E-01 CO57  
   122.05       14.  85.83   1.07  5.303E-02   121.78  28.580  5.211E-01 EU152 
                                               122.06  85.600  1.741E-01 CO57  
   131.41       16.  85.76   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   136.10        3. 283.26   1.08  5.195E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.938E-01 CO57  
                                               133.02  43.300  7.184E-02 HF181 
   139.37       15.  89.82   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   143.84        9. 148.63   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   166.03       15.  89.97   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   211.17       17.  77.40   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   238.42      186.  11.15   1.00  3.734E-02   238.63  43.300  6.189E+00 PB212 
   241.57       44.  28.81   0.62  3.697E-02   242.00   7.430  8.899E+00 PB214 
   264.42       20.  48.32   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   284.87        4. 200.54   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.10       85.  14.65   1.10  3.232E-02   295.09  19.300  7.571E+00 PB214 
                                               295.95  30.160  4.855E+00 Ir192 
                                               295.95  30.160  4.855E+00 Ir192 
   295.13       80.  14.49   1.23  3.225E-02   295.09  19.300  7.148E+00 PB214 
                                               295.95  30.160  4.583E+00 Ir192 
   299.57       24.  43.30   0.72  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.696E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
                                               300.07   2.460  1.696E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   299.90       17.  54.42   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.168E+01 PA231 
                                               300.18   6.200  4.637E+00 PA233 
   299.93       17.  54.25   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.172E+01 PA231 
                                               300.18   6.200  4.650E+00 PA233 
   303.00        6. 158.37   1.24  3.176E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.458E-01 BA133 
                                               302.85  18.330  5.458E-01 BA133 
                                               302.65   2.880  3.472E+00 PA231 
   311.61        3. 336.70   1.25  3.110E-02   312.01  36.000    PBC<MDA PA233 
                                               312.01  36.000  1.251E-01 PA233 
   338.08       58.  18.49   0.88  2.940E-02   338.32  12.010  9.046E+00 AC228 
   344.75        4. 203.26   1.27  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.89      147.  11.75   1.13  2.861E-02   351.93  37.600  7.585E+00 PB214 
   365.30        3. 282.76   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   454.26        3. 249.40   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   462.74       12.  59.05   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   510.77       43.  24.75   1.42  2.188E-02   511.86  20.000  5.466E+00 RH106 
   569.82       10.  66.15   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.328E+00 PA234 
                                               569.70  97.740  2.793E-01 BI207 
   569.89       10.  66.14   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.332E+00 PA234 
                                               569.70  97.740  2.796E-01 BI207 
   569.91       10.  64.63   1.47  2.023E-02   569.32  15.380  1.807E+00 CS134 
                                               569.47   8.200  3.390E+00 PA234 
                                               569.70  97.740  2.845E-01 BI207 
   583.07       77.  16.24   0.82  1.989E-02   583.02  84.500  2.546E+00 TL208 
   599.89        1. 913.94   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.19      107.  10.71   1.07  1.925E-02   609.31  46.090  6.713E+00 BI214 
                                               610.30   5.750  5.387E+01 RU103 
                                               610.30   5.750  5.387E+01 RU103 
   609.30       91.  12.70   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.575E+01 RU103 
   621.84        3. 184.32   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   637.83        5. 117.72   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.137E+00 I131  
   637.90        5. 142.68   1.53  1.862E-02   635.89  11.310    PBC<MDA SB125 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               636.97   7.170  1.925E+00 I131  
   702.09        5. 148.26   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   726.87       12.  54.83   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.09        5. 120.27   1.61  1.671E-02   735.72  22.500    PBC<MDA pm146 
   766.19        1. 834.82   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  9.534E+00 PA234M
   795.94        4. 153.99   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   810.94        6.  89.56   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   848.20        4. 123.26   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.49       22.  28.57   0.29  1.482E-02   860.56  12.420  6.640E+00 TL208 
   871.84        2. 356.57   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   884.31        5.  82.67   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   911.05       51.  17.89   0.84  1.418E-02   911.07  29.000  6.867E+00 AC228 
   968.87       17.  45.84   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1055.38        1. 451.30   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1067.10        1. 460.71   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1093.99        1. 812.78   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1120.20       14.  42.39   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.21       18.  40.60   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.171E-01 Sc46  
  1238.39       15.  48.36   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1290.68        1. 614.58   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1383.72        1. 853.64   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1410.96        3. 140.26   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.55      292.   6.26   1.53  9.750E-03  1460.83  10.670  1.519E+02 K40   
  1764.85        9.  44.45   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.95    74.83        77.       102. 2.229E+03   15.69   1.025  -       D
   308.11    77.12        96.       144. 3.087E+03   12.69   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.56    46.48        81.         4.     0.002   351.44   0.998s
 TH-227    203.89    51.06        72.        -3.    -0.002   378.08   1.001s
 AM-241    235.90    59.07        72.        41.     0.023    42.60   0.560s
 TH-234    251.70    63.02       116.        26.     0.014    62.73   1.014s
 BA-133    324.89    81.32       125.         3.     0.002   497.33   1.031s
 Np-237    345.55    86.49        58.        18.     0.010    63.54   1.036D
 Cd-109    351.75    88.04        87.        19.     0.011    73.47   1.038D
 Nd-147    364.74    91.29       126.        -7.    -0.004   221.85   1.041s
 TH-234    371.26    92.92        92.        39.     0.022    38.06   1.042 
 AC-228    371.05    92.87        50.        46.     0.026    30.43   1.001 
 Gd-153    389.19    97.40        98.        -4.    -0.002   396.09   1.047 
 Np-239    396.53    99.24       103.        -4.    -0.002   325.13   1.049s
 EU-155    420.78   105.30        89.        16.     0.009    85.45   1.054 
 Np-239    426.32   106.69       117.       -15.    -0.008   103.70   1.055s
 EU-152    487.22   121.92        70.        13.     0.007    94.01   1.070s
 CO-57     487.77   122.05        67.        14.     0.008    85.83   1.070s
 PA-234    525.19   131.41        87.        16.     0.009    85.76   1.079 
 HF-181    543.92   136.10        32.         3.     0.002   283.26   1.081s
 CE-144    532.90   133.34        89.       -10.    -0.006   135.27   1.081 
 HF-181    544.21   136.17        82.        -9.    -0.005   141.79   1.084s
 CO-57     544.21   136.17        82.        -9.    -0.005   143.61   1.084s
 Tc-99m    557.00   139.37        79.        15.     0.008    89.82   1.088s
 U-235     574.91   143.84        78.         9.     0.005   148.63   1.091s
 CE-141    584.37   146.21        95.       -11.    -0.006   131.95   1.092s
 U-235     652.23   163.18        88.        -3.    -0.002   437.97   1.109s
 CE-139    663.61   166.03        79.        15.     0.008    89.97   1.111s
 TH-229    775.72   194.06        74.        -3.    -0.002   368.94   1.137s
 U-235     817.80   204.58        70.       -10.    -0.005   123.88   1.148s
 TH-229    844.13   211.17        74.        17.     0.009    77.40   1.153s
 TH-227    945.56   236.53       190.       -34.    -0.019    59.21   1.177s
 PB-212    953.13   238.42        63.       180.     0.100    11.15   1.005 
 PB-214    965.74   241.57        35.        44.     0.024    28.81   0.623s
 EU-152    973.11   243.42        84.       -16.    -0.009    82.75   1.185s
 Cd-113m  1057.11   264.42        35.        20.     0.011    48.32   1.202s
 I-131    1138.87   284.87        36.         4.     0.002   200.54   1.221s
 PB-214   1179.82   295.10        20.        85.     0.047    14.65   1.104 
 Ir-192   1179.91   295.13        27.        80.     0.045    14.49   1.231s
 PB-212   1197.68   299.57        21.        24.     0.013    43.30   0.724s
 PA-231   1199.02   299.90        32.        17.     0.009    54.42   1.235s
 PA-233   1199.11   299.93        32.        17.     0.009    54.25   1.235s
 PA-231   1211.40   303.00        38.         6.     0.003   158.37   1.237s
 BA-133   1212.01   303.15        46.        -5.    -0.003   185.31   1.238s
 PA-233   1245.83   311.61        35.         3.     0.001   336.70   1.246s
 Ir-192   1261.60   315.55        35.        -4.    -0.002   225.70   1.250s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   1351.71   338.08        12.        58.     0.032    18.49   0.884s
 Cs-136   1362.41   340.76        67.       -15.    -0.009    79.70   1.272s
 EU-152   1378.38   344.75        28.         4.     0.002   203.26   1.275s
 HF-181   1382.62   345.81        43.        -6.    -0.003   159.66   1.276s
 PB-214   1406.96   351.89        29.       147.     0.082    11.75   1.127s
 BA-133   1419.10   354.93        53.       -12.    -0.007    91.81   1.285s
 I-131    1460.56   365.30        31.         3.     0.002   282.76   1.293s
 AG-108M  1720.20   430.21        14.        -2.    -0.001   312.52   1.354s
 pm-146   1816.37   454.26        22.         3.     0.002   249.40   1.372s
 SB-125   1850.30   462.74        19.        12.     0.007    59.05   1.380s
 PM-144   1909.08   477.43        28.        -4.    -0.002   218.36   1.392s
 BE-7     1908.33   477.25        26.        -4.    -0.002   183.96   1.392s
 HF-181   1927.91   482.14        28.        -3.    -0.002   275.66   1.396s
 RU-103   1988.98   497.41        27.        -4.    -0.002   202.38   1.409s
 RH-106   2042.43   510.77        35.        43.     0.024    24.75   1.422s
 Nd-147   2120.71   530.34        23.        -3.    -0.001   264.86   1.438s
 Ba-140   2146.52   536.79        25.        -2.    -0.001   417.80   1.444s
 CS-134   2278.63   569.82        17.        10.     0.006    66.15   1.471s
 PA-234   2278.91   569.89        17.        10.     0.006    66.14   1.471s
 BI-207   2279.00   569.91        16.        10.     0.006    64.63   1.471s
 TL-208   2331.64   583.07        14.        77.     0.043    16.24   0.823s
 SB-125   2398.94   599.89        20.         1.     0.000   913.94   1.497s
 CS-134   2425.19   606.46        55.       -13.    -0.007    86.33   1.500s
 BI-214   2436.11   609.19        18.       107.     0.060    10.71   1.074s
 RU-103   2436.57   609.30        21.        91.     0.051    12.70   1.505s
 AG-108M  2447.68   612.08        40.       -11.    -0.006    90.68   1.509s
 PM-144   2475.95   619.15        27.        -4.    -0.002   184.80   1.512s
 RH-106   2486.74   621.84        16.         3.     0.002   184.32   1.515s
 SB-125   2550.71   637.83        16.         5.     0.003   117.72   1.526s
 I-131    2550.96   637.90        19.         5.     0.003   142.68   1.527s
 NB-94    2807.77   702.09        21.         5.     0.003   148.26   1.581s
 EU-154   2898.27   724.71        39.       -10.    -0.005    96.58   1.598s
 BI-212   2906.90   726.87        15.        12.     0.007    54.83   1.601s
 pm-146   2939.80   735.09        15.         5.     0.003   120.27   1.608s
 AG-110M  3056.61   764.29        24.        -5.    -0.003   155.64   1.631s
 PA-234M  3064.23   766.19        23.         1.     0.000   834.82   1.633s
 EU-152   3115.09   778.91        23.        -4.    -0.002   196.48   1.643s
 BI-212   3134.27   783.70        18.        -4.    -0.002   158.82   1.648s
 CS-134   3183.23   795.94        22.         4.     0.002   153.99   1.656s
 CO-58    3243.27   810.94        11.         6.     0.003    89.56   1.668s
 La-140   3248.91   812.35        16.        -1.     0.000   954.43   1.672s
 Cs-136   3277.58   819.52        23.        -3.    -0.002   213.94   1.674s
 MN-54    3336.74   834.31        22.        -4.    -0.002   184.29   1.687s
 Co-56    3392.33   848.20        13.         4.     0.002   123.26   1.696s
 TL-208   3441.52   860.49         5.        22.     0.012    28.57   0.294s
 EU-154   3486.93   871.84        18.         2.     0.001   356.57   1.717s
 PA-234   3522.91   880.84        15.        -2.    -0.001   297.94   1.722s
 PA-234   3526.68   881.78        12.        -2.    -0.001   233.25   1.724s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3536.80   884.31         7.         5.     0.003    82.67   1.725s
 Sc-46    3553.72   888.54        16.        -2.    -0.001   291.02   1.729s
 y-88     3594.22   898.66        25.        -4.    -0.002   201.50   1.736s
 AC-228   3643.82   911.05         5.        51.     0.028    17.89   0.840s
 AC-228   3875.15   968.87        23.        17.     0.010    45.84   1.790s
 PA-234M  4003.54  1000.96        19.        -1.    -0.001   516.08   1.814s
 Cs-136   4189.94  1047.54        17.        -3.    -0.002   206.42   1.848s
 RH-106   4221.32  1055.38        12.         1.     0.001   451.30   1.850s
 BI-207   4268.23  1067.10        14.         1.     0.001   460.71   1.860s
 FE-59    4375.82  1093.99        14.         1.     0.000   812.78   1.886s
 EU-152   4447.69  1111.95        24.        -3.    -0.002   243.39   1.895s
 ZN-65    4468.68  1117.19        38.        -5.    -0.003   197.58   1.897s
 BI-214   4480.73  1120.20        21.        14.     0.008    42.39   1.901s
 Sc-46    4480.77  1120.21        17.        18.     0.010    40.60   1.901s
 Ta-182   4757.26  1189.30        22.        -3.    -0.002   239.03   1.949 
 Ta-182   4885.70  1221.40        25.        -4.    -0.002   201.10   1.972 
 Co-56    4953.70  1238.39        19.        15.     0.008    48.36   1.984s
 NA-22    5103.45  1275.80        19.        -4.    -0.002   171.70   2.008s
 EU-154   5103.44  1275.80        19.        -4.    -0.002   171.64   2.008s
 FE-59    5162.98  1290.68        13.         1.     0.000   614.58   2.020s
 AG-110M  5535.36  1383.72        13.         1.     0.000   853.64   2.082s
 EU-152   5644.41  1410.96         7.         3.     0.002   140.26   2.097s
 K-40     5842.91  1460.55        14.       284.     0.158     6.26   1.527s
 La-140   6384.81  1595.92         8.        -2.    -0.001   215.35   2.215s
 BI-214   7061.08  1764.85        13.         9.     0.005    44.45   2.314s
 Co-56    7083.42  1770.43        16.        -3.    -0.002   178.49   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -9.4161E-01                                      5.31E+01             
                           477.60-9.416E-01 ?(  6.120E+00 1.84E+02 1.05E+01 G  
 
NA-22    C  -1.9231E-01                                      9.50E+02             
                          1274.53-1.923E-01 ?(  1.176E+00 1.72E+02 9.99E+01 G  
 
K-40     N   1.5189E+02                                      4.66E+11             
                          1460.83 1.519E+02  (P 1.063E+01 6.26E+00 1.07E+01 G  
 
Sc-46    F   3.7051E-01                                      8.38E+01             
                           889.28-7.611E-02 ?(  8.119E-01 2.91E+02 1.00E+02 G  
                          1120.55 8.171E-01 ?(  1.011E+00 4.06E+01 1.00E+02 G  

Page 571 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -5.1941E-02                                      2.77E+01             
                           320.08-5.194E-02 %(  5.370E+00 2.85E+03 9.94E+00 G  
 
MN-54    C  -1.3766E-01                                      3.12E+02             
                           834.85-1.377E-01 ?(  9.018E-01 1.84E+02 1.00E+02 G  
 
FE-59    F   7.3987E-02                                      4.45E+01             
                          1099.25 5.379E-02 ?(  1.642E+00 8.13E+02 5.65E+01 G  
                          1291.60 1.004E-01 ?(  2.325E+00 6.15E+02 4.32E+01 G  
 
Co-56    C   5.4819E-01                                      7.73E+01             
                           846.77 1.640E-01 &(  7.148E-01 1.23E+02 9.99E+01 G  
                          1238.28 1.129E+00 ?(  1.725E+00 4.84E+01 6.61E+01 G  
                          1037.84-8.533E-02 %   7.310E+00 2.31E+03 1.41E+01 G  
                          1771.35-1.439E+00 +   9.223E+00 1.78E+02 1.55E+01  A 
 
CO-57    C   1.7406E-01                                      2.72E+02             
                           122.06 1.741E-01 &(  5.014E-01 8.58E+01 8.56E+01 G  
                           136.47-9.239E-01 +   4.528E+00 1.44E+02 1.07E+01 G  
 
CO-58    C   2.1631E-01                                      7.09E+01             
                           810.78 2.163E-01 ?(  6.659E-01 8.96E+01 9.95E+01 G  
 
CO-60    F  -1.4661E-02                                      1.93E+03             
                          1332.50-1.466E-02 &(  1.231E+00 2.26E+03 1.00E+02 G  
                          1173.24-1.656E-03 %   1.189E+00 1.94E+04 9.99E+01 G  
 
ZN-65    F  -4.1279E-01                                      2.44E+02             
                          1115.55-4.128E-01 &(  2.857E+00 1.98E+02 5.06E+01 G  
 
NB-94    I   1.5254E-01                                      7.41E+06             
                           702.63 1.525E-01 ?(  7.968E-01 1.48E+02 9.79E+01 G  
                           871.10 9.665E-03 %   7.839E-01 2.15E+03 9.99E+01 G  
 
NB-95    I   2.3025E-02                                      6.40E+01             
                           765.79 2.303E-02 %(  8.479E-01 1.00E+03 9.98E+01 G  
 
RU-103   I  -1.0301E-01                                      3.93E+01             
                           497.05-1.030E-01 ?(  7.384E-01 2.02E+02 9.09E+01 G  
                           610.30 4.575E+01 ?   1.217E+01 1.27E+01 5.75E+00 GA 
 
RH-106   I   1.2508E+00                                      3.74E+02             
                           621.92 9.515E-01 ?(  6.309E+00 1.84E+02 9.93E+00 G  
                          1050.36 3.156E+00 ?(  5.351E+01 4.51E+02 1.56E+00 G  
                           511.86 5.466E+00 ?   3.857E+00 2.48E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -4.3754E-02                                      1.53E+05             
                           433.94-4.375E-02 ?(  5.047E-01 3.13E+02 9.05E+01 G  
                           722.94 2.145E-02 %   9.434E-01 1.20E+03 9.08E+01 G  
                           614.28-3.405E-01 +   1.045E+00 9.07E+01 8.98E+01 G  
 
AG-110M  F   2.4572E-01                                      2.50E+02             
                           884.68 2.823E-01 ?(  7.983E-01 8.27E+01 7.27E+01 G  
                           657.76-6.589E-03 %   7.548E-01 3.08E+03 9.46E+01 G  
                           937.49 1.358E-02 %   2.703E+00 5.34E+03 3.44E+01 G  
                          1384.30 1.364E-01 ?(  4.401E+00 8.54E+02 2.43E+01 G  
                           763.94-7.159E-01 +   3.921E+00 1.56E+02 2.23E+01 G  
 
SB-124   F   3.5536E-04                                      6.02E+01             
                           602.73 3.554E-04 %(  7.389E-01 5.64E+04 9.83E+01 G  
                          1690.98 0.000E+00 -   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79 5.533E-02 %   8.142E+00 4.02E+03 1.08E+01 G  
 
SB-125   I   6.5800E-01                                      1.01E+03             
                           427.88 4.414E-03 %(  2.131E+00 1.33E+04 2.96E+01 G  
                           600.50 1.114E-01 ?(  3.759E+00 9.14E+02 1.79E+01 G  
                           635.89 1.353E+00 ?(  5.579E+00 1.18E+02 1.13E+01 G  
                           463.37 2.688E+00  (  5.168E+00 5.90E+01 1.05E+01 G  
 
I-131    I   2.8139E-01                                      8.02E+00             
                           364.48 6.907E-02  (  6.952E-01 2.83E+02 8.17E+01 G  
                           284.30 1.188E+00 ?(  8.360E+00 2.01E+02 6.14E+00 G  
                           636.97 1.925E+00 &(  9.683E+00 1.43E+02 7.17E+00 G  
 
Gd-153   F  -1.2593E-01                                      2.42E+02             
                            97.50-1.259E-01 &(  1.725E+00 3.96E+02 3.00E+01 G  
                           103.20 1.122E-02 &   2.260E+00 5.77E+03 2.18E+01 G  
 
Tc-99m   I   1.8465E-01                                      2.51E-01             
                           140.51 1.847E-01 &(  5.571E-01 8.98E+01 8.93E+01 G  
 
BA-133   F  -3.7362E-01                                      3.85E+03             
                           356.00-3.736E-01 &(  1.158E+00 9.18E+01 6.20E+01 G  
                           302.85-5.097E-01 +   3.285E+00 1.85E+02 1.83E+01 G  
                           383.84 0.000E+00 &   7.371E+00 1.00E+03 8.94E+00 GA 
                            80.99 1.081E-01 +   1.852E+00 4.97E+02 3.41E+01 GA 
 
CS-134   I  -8.4655E-02                                      7.54E+02             
                           604.71-3.775E-01 ?(  1.096E+00 8.63E+01 9.76E+01 G  
                           795.87 1.850E-01 &   1.005E+00 1.54E+02 8.55E+01 G  
                           569.32 1.774E+00 ?(  3.877E+00 6.62E+01 1.54E+01 G  
                           801.95 0.000E+00 +   1.036E+01 1.00E+03 8.69E+00 G  
                           563.24-1.655E-01 %   6.476E+00 1.04E+03 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage 10
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I  -2.4491E-02                                      1.10E+04             
                           661.66-2.449E-02 %(  9.707E-01 1.09E+03 8.52E+01 G  
 
CE-139   F   2.1373E-01                                      1.38E+02             
                           165.85 2.137E-01 ?(  6.460E-01 9.00E+01 7.99E+01 G  
 
Ba-140   I  -1.8433E-01                                      1.28E+01             
                           537.26-1.843E-01 ?(  2.787E+00 4.18E+02 2.44E+01 G  
                           162.66-1.283E-01 %   8.234E+00 1.83E+03 6.22E+00 G  
                           304.85 0.000E+00 +   1.218E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -1.2270E-01                                      1.28E+01             
                          1596.21-1.227E-01 ?(  9.941E-01 2.15E+02 9.54E+01 G  
                           487.02-1.553E-03 &   1.289E+00 2.23E+04 4.55E+01 G  
                           328.76-2.288E-02 &   2.283E+00 2.71E+03 2.03E+01 G  
                           815.77-9.157E-02 +   3.272E+00 9.54E+02 2.33E+01 G  
 
CE-141   I  -2.4727E-01                                      3.25E+01             
                           145.44-2.473E-01 ?(  1.108E+00 1.32E+02 4.82E+01 G  
 
CE-144   I  -9.8141E-01                                      2.85E+02             
                           133.54-9.814E-01  (  4.517E+00 1.35E+02 1.11E+01 G  
 
EU-152   F   3.8171E-01                                      4.94E+03             
                           344.29 2.745E-01 ?(  1.974E+00 2.03E+02 2.65E+01 G  
                          1112.07-9.777E-01 +   8.520E+00 2.43E+02 1.36E+01 G  
                           121.78 4.811E-01 &(  1.524E+00 9.40E+01 2.86E+01 G  
                           778.92-9.532E-01 +   6.669E+00 1.96E+02 1.29E+01 G  
                           964.11 2.733E-02 %   1.006E+01 1.03E+04 1.46E+01 G  
                           244.69-3.283E+00 &   9.086E+00 8.28E+01 7.58E+00 G  
                          1408.00 7.740E-01 ?   3.967E+00 1.40E+02 2.10E+01 GA 
 
EU-154   I   5.3396E-01                                      3.14E+03             
                           873.23 5.340E-01 &(  6.967E+00 3.57E+02 1.23E+01 G  
                           123.10 0.000E+00 -   1.263E+00 1.00E+03 4.08E+01 G  
                          1274.54-5.464E-01 +   3.341E+00 1.72E+02 3.52E+01 G  
                           723.36-1.568E+00 +   5.147E+00 9.66E+01 2.02E+01 G  
                          1004.77-3.146E-02 %   5.454E+00 4.66E+03 1.80E+01 G  
                           996.33 2.058E-01 %   8.306E+00 1.08E+03 1.06E+01 G  
 
EU-155   I   8.0292E-01                                      1.81E+03             
                           105.31 8.029E-01 ?(  2.297E+00 8.54E+01 2.12E+01 G  
                            86.54-5.311E-02 &   2.365E+00 1.30E+03 3.07E+01 G  
 
HF-181   F  -2.9867E-02                                      4.24E+01             
                           482.00-8.457E-02 ?(  8.318E-01 2.76E+02 8.05E+01 G  
                           133.02 7.184E-02 ?(  7.230E-01 2.83E+02 4.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage 11
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           345.83-7.623E-01 +   4.222E+00 1.60E+02 1.51E+01 G  
                           136.30-1.712E+00 +   8.281E+00 1.42E+02 5.85E+00 G  
 
Hg-203   F  -1.3269E-02                                      4.66E+01             
                           279.20-1.327E-02 &(  6.959E-01 1.47E+03 8.15E+01 G  
 
TL-208   N   2.5456E+00                                      6.98E+02             
                           583.02 2.546E+00  (  6.660E-01 1.62E+01 8.45E+01 G  
                           277.28 0.000E+00 -   1.287E+01 1.00E+03 6.31E+00 G  
                           860.56 6.640E+00 +   3.963E+00 2.86E+01 1.24E+01 G  
 
pm-146   C   1.8621E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  2.563E+00 1.00E+03 3.40E+01 G  
                           735.72 7.243E-01 &(  3.061E+00 1.20E+02 2.25E+01 G  
                           453.88 9.735E-02 ?(  8.730E-01 2.49E+02 6.50E+01 G  
 
y-88     F  -1.4896E-01                                      1.07E+02             
                           898.04-1.490E-01 ?(  1.067E+00 2.01E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      5.1748E+03                                      5.33E+03             
                           263.70 5.175E+03 &(  7.998E+03 4.83E+01 6.00E-03   K
 
Cd-109   F   5.4894E+00                                      4.53E+02             
                            88.04 5.489E+00  (  1.341E+01 7.35E+01 3.79E+00 G  
 
PB-210   N   1.8598E+00                                      8.14E+03             
                            46.54 1.860E+00 ?(  2.267E+01 3.51E+02 4.25E+00 G  
 
PB-212   N   6.1889E+00                                      6.98E+02             
                           238.63 6.189E+00  (P 1.365E+00 1.12E+01 4.33E+01 G  
                           300.03 1.272E+01 + P 1.276E+01 4.33E+01 3.28E+00 GA 
 
PB-214   N   7.5802E+00                                      5.84E+05             
                           351.93 7.585E+00 @(  1.440E+00 1.17E+01 3.76E+01 G  
                           295.09 7.571E+00  (  2.098E+00 1.46E+01 1.93E+01 G  
                           242.00 8.899E+00     6.124E+00 2.88E+01 7.43E+00 GA 
 
BI-207   C   2.8450E-01                                      1.18E+04             
                           569.70 2.845E-01 ?(  6.056E-01 6.46E+01 9.77E+01 G  
                          1063.66 6.923E-02 -   1.190E+00 4.61E+02 7.45E+01 G  
 
BI-212   N   5.1463E+00                                      6.98E+02             
                           727.17 5.146E+00 &(  9.061E+00 5.48E+01 7.55E+00 G  
                           785.42-1.090E+01 -   6.154E+01 1.59E+02 1.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   6.7131E+00                                      5.84E+05             
                           609.31 6.713E+00  (P 1.401E+00 1.07E+01 4.61E+01 G  
                          1120.29 4.342E+00 - P 7.391E+00 4.24E+01 1.51E+01 G  
                          1764.49 3.777E+00 - P 8.442E+00 4.44E+01 1.54E+01 G  
 
BI-210M  T   8.0446E-04                                      1.10E+09             
                           265.83 8.045E-04 %(  1.124E+00 3.91E+04 5.00E+01 G  
                           304.90 0.000E+00 -   1.867E+00 1.00E+03 2.80E+01 G  
 
RA-224   N   2.6357E-01                                      6.98E+02             
                           240.99 2.636E-01 %(  2.312E+01 2.55E+03 4.10E+00 G  
 
AC-228   N   7.5052E+00                                      2.10E+03             
                           911.07 6.867E+00  (  1.797E+00 1.79E+01 2.90E+01 G  
                           968.97 4.088E+00 -   5.900E+00 4.58E+01 1.75E+01 G  
                           338.32 9.046E+00 *(  2.913E+00 1.85E+01 1.20E+01 G  
                            93.35 8.887E+00     6.890E+00 3.04E+01 5.56E+00 XA 
 
TH-227   N  -4.1301E+00                                      7.95E+03             
                           235.97-4.130E+00 ?(  8.042E+00 5.92E+01 1.23E+01 G  
                            50.14-7.689E-01 +   1.012E+01 3.78E+02 8.00E+00 G  
                           256.24-3.584E-02 %   7.781E+00 6.08E+03 7.00E+00 G  
 
TH-229   N   2.4879E+00                                      2.68E+06             
                           193.51-9.811E-01 ?(  1.259E+01 3.69E+02 4.40E+00 G  
                           210.85 7.593E+00 ?(  1.960E+01 7.74E+01 2.99E+00 G  
 
TH-234   N   8.3532E+00                                      1.63E+12             
                            63.29 9.502E+00 *(  1.965E+01 6.27E+01 3.81E+00 G  
                            92.59 7.570E+00  (  9.140E+00 3.81E+01 5.58E+00 G  
 
PA-231   N   7.2548E+00                                      1.20E+07             
                           302.65 3.472E+00 ?(  1.912E+01 1.58E+02 2.88E+00 G  
                           300.07 1.168E+01  (  2.061E+01 5.44E+01 2.46E+00 G  
 
PA-233   C   7.8986E-01                                      7.82E+08             
                           312.01 1.251E-01 ?(  1.498E+00 3.37E+02 3.60E+01 G  
                           300.18 4.650E+00  (  8.171E+00 5.42E+01 6.20E+00 G  
 
PA-234   N   1.6948E+00                                      1.63E+12             
                           131.29 9.490E-01 ?(  2.726E+00 8.58E+01 1.80E+01 G  
                           946.02-1.212E-02 %   5.320E+00 1.13E+04 1.34E+01 G  
                           569.47 3.332E+00 ?(  7.281E+00 6.61E+01 8.20E+00 G  
                           883.24-8.856E-01 -   7.599E+00 2.33E+02 9.60E+00 G  
                           880.53-1.189E+00 -   1.304E+01 2.98E+02 6.00E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -2.0741E+00                                      1.63E+12             
                          1001.00-6.151E+00 ?(  1.166E+02 5.16E+02 8.37E-01 G  
                           766.41 9.534E+00 &(  2.916E+02 8.35E+02 2.94E-01 G  
 
U-235    N   8.7039E-01                                      2.57E+11             
                           143.79 8.704E-01 &(  4.422E+00 1.49E+02 1.10E+01 G  
                           205.33-2.657E+00 +   1.121E+01 1.24E+02 5.01E+00 G  
                           163.38-7.132E-01 +   1.084E+01 4.38E+02 5.08E+00 G  
 
AM-241   T   1.7342E+00                                      1.58E+05             
                            59.54 1.734E+00  (  1.787E+00 4.26E+01 3.59E+01 G  
 
Np-237   F   1.5414E+00                                      2.14E+06             
                            86.49 1.541E+00  (  3.229E+00 6.35E+01 1.31E+01 G  
 
Ir-192   F   1.1211E+00                                      7.40E+01             
                           316.49-7.847E-02 ?(  6.245E-01 2.26E+02 8.70E+01 G  
                           468.06 3.349E-04 %   1.174E+00 9.51E+04 5.18E+01 G  
                           308.44 0.000E+00 &   2.074E+00 1.00E+03 3.18E+01 G  
                           295.95 4.583E+00 ?(  1.549E+00 1.45E+01 3.02E+01 G  
 
Cs-136   F  -1.1939E-01                                      1.30E+01             
                           818.50-1.194E-01 ?(  9.112E-01 2.14E+02 1.00E+02 G  
                          1048.07-1.587E-01 +   1.183E+00 2.06E+02 8.00E+01 G  
                           340.57-6.198E-01 +   1.652E+00 7.97E+01 4.69E+01 G  
 
Np-239   T  -6.9938E-01                                      2.36E+00             
                           103.70 0.000E+00 +   2.055E+00 1.00E+03 2.40E+01 X  
                           106.13-6.994E-01 ?(  2.440E+00 1.04E+02 2.27E+01 G  
                            99.50-3.136E-01 &   3.514E+00 3.25E+02 1.50E+01 X  
 
Nd-147      -5.2433E-01                                      1.11E+01             
                           531.00-5.243E-01 ?(  4.993E+00 2.65E+02 1.30E+01 G  
                            91.10-2.781E-01 +   2.108E+00 2.22E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.48        81.         4.     0.002   351.44   1.860E+00   
 TH-227      51.06        72.        -3.    -0.002   378.08  -7.689E-01   
 TH-234      63.02       116.        26.     0.014    62.73   9.502E+00   
 BA-133      81.32       125.         3.     0.002   497.33   1.081E-01   
 Nd-147      91.29       126.        -7.    -0.004   221.85  -2.781E-01   
 TH-234      92.92        92.        39.     0.022    38.06   7.570E+00   
 Gd-153      97.40        98.        -4.    -0.002   396.09  -1.259E-01   
 Np-239      99.24       103.        -4.    -0.002   325.13  -3.136E-01   
 EU-155     105.30        89.        16.     0.009    85.45   8.029E-01   
 Np-239     106.69       117.       -15.    -0.008   103.70  -6.994E-01   
 EU-152     121.92        70.        13.     0.007    94.01   4.811E-01   
 CO-57      122.05        67.        14.     0.008    85.83   1.741E-01   
 PA-234     131.41        87.        16.     0.009    85.76   9.490E-01   
 HF-181     136.10        32.         3.     0.002   283.26   7.184E-02   
 CE-144     133.34        89.       -10.    -0.006   135.27  -9.814E-01   
 HF-181     136.17        82.        -9.    -0.005   141.79  -1.712E+00   
 CO-57      136.17        82.        -9.    -0.005   143.61  -9.239E-01   
 Tc-99m     139.37        79.        15.     0.008    89.82   1.847E-01   
 U-235      143.84        78.         9.     0.005   148.63   8.704E-01   
 CE-141     146.21        95.       -11.    -0.006   131.95  -2.473E-01   
 U-235      163.18        88.        -3.    -0.002   437.97  -7.132E-01   
 CE-139     166.03        79.        15.     0.008    89.97   2.137E-01   
 TH-229     194.06        74.        -3.    -0.002   368.94  -9.811E-01   
 U-235      204.58        70.       -10.    -0.005   123.88  -2.657E+00   
 TH-229     211.17        74.        17.     0.009    77.40   7.593E+00   
 TH-227     236.53       190.       -34.    -0.019    59.21  -4.130E+00   
 EU-152     243.42        84.       -16.    -0.009    82.75  -3.283E+00   
 Cd-113m    264.42        35.        20.     0.011    48.32   5.175E+03   
 I-131      284.87        36.         4.     0.002   200.54   1.188E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192     295.13        27.        80.     0.045    14.49   4.583E+00   
 PA-231     299.90        32.        17.     0.009    54.42   1.168E+01   
 PA-233     299.93        32.        17.     0.009    54.25   4.650E+00   
 PA-231     303.00        38.         6.     0.003   158.37   3.472E+00   
 BA-133     303.15        46.        -5.    -0.003   185.31  -5.097E-01   
 PA-233     311.61        35.         3.     0.001   336.70   1.251E-01   
 Ir-192     315.55        35.        -4.    -0.002   225.70  -7.847E-02   
 Cs-136     340.76        67.       -15.    -0.009    79.70  -6.198E-01   
 EU-152     344.75        28.         4.     0.002   203.26   2.745E-01   
 HF-181     345.81        43.        -6.    -0.003   159.66  -7.623E-01   
 BA-133     354.93        53.       -12.    -0.007    91.81  -3.736E-01   
 I-131      365.30        31.         3.     0.002   282.76   6.907E-02   
 AG-108M    430.21        14.        -2.    -0.001   312.52  -4.375E-02   
 pm-146     454.26        22.         3.     0.002   249.40   9.735E-02   
 SB-125     462.74        19.        12.     0.007    59.05   2.688E+00   
 PM-144     477.43        28.        -4.    -0.002   218.36  -2.026E-01   
 BE-7       477.25        26.        -4.    -0.002   183.96  -9.416E-01   
 HF-181     482.14        28.        -3.    -0.002   275.66  -8.457E-02   
 RU-103     497.41        27.        -4.    -0.002   202.38  -1.030E-01   
 RH-106     510.77        35.        43.     0.024    24.75   5.466E+00   
 Nd-147     530.34        23.        -3.    -0.001   264.86  -5.243E-01   
 Ba-140     536.79        25.        -2.    -0.001   417.80  -1.843E-01   
 CS-134     569.82        17.        10.     0.006    66.15   1.774E+00   
 PA-234     569.89        17.        10.     0.006    66.14   3.332E+00   
 BI-207     569.91        16.        10.     0.006    64.63   2.845E-01   
 SB-125     599.89        20.         1.     0.000   913.94   1.114E-01   
 CS-134     606.46        55.       -13.    -0.007    86.33  -3.775E-01   
 RU-103     609.30        21.        91.     0.051    12.70   4.575E+01   
 AG-108M    612.08        40.       -11.    -0.006    90.68  -3.405E-01   
 PM-144     619.15        27.        -4.    -0.002   184.80  -1.223E-01   
 RH-106     621.84        16.         3.     0.002   184.32   9.515E-01   
 SB-125     637.83        16.         5.     0.003   117.72   1.353E+00   
 I-131      637.90        19.         5.     0.003   142.68   1.925E+00   
 NB-94      702.09        21.         5.     0.003   148.26   1.525E-01   
 EU-154     724.71        39.       -10.    -0.005    96.58  -1.568E+00   
 BI-212     726.87        15.        12.     0.007    54.83   5.146E+00   
 pm-146     735.09        15.         5.     0.003   120.27   7.243E-01   
 AG-110M    764.29        24.        -5.    -0.003   155.64  -7.159E-01   
 PA-234M    766.19        23.         1.     0.000   834.82   9.534E+00   
 EU-152     778.91        23.        -4.    -0.002   196.48  -9.532E-01   
 BI-212     783.70        18.        -4.    -0.002   158.82  -1.090E+01   
 CS-134     795.94        22.         4.     0.002   153.99   1.850E-01   
 CO-58      810.94        11.         6.     0.003    89.56   2.163E-01   
 La-140     812.35        16.        -1.     0.000   954.43  -9.157E-02   
 Cs-136     819.52        23.        -3.    -0.002   213.94  -1.194E-01   
 MN-54      834.31        22.        -4.    -0.002   184.29  -1.377E-01   
 Co-56      848.20        13.         4.     0.002   123.26   1.640E-01   
 EU-154     871.84        18.         2.     0.001   356.57   5.340E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     880.84        15.        -2.    -0.001   297.94  -1.189E+00   
 PA-234     881.78        12.        -2.    -0.001   233.25  -8.856E-01   
 AG-110M    884.31         7.         5.     0.003    82.67   2.823E-01   
 Sc-46      888.54        16.        -2.    -0.001   291.02  -7.611E-02   
 y-88       898.66        25.        -4.    -0.002   201.50  -1.490E-01   
 PA-234M   1000.96        19.        -1.    -0.001   516.08  -6.151E+00   
 Cs-136    1047.54        17.        -3.    -0.002   206.42  -1.587E-01   
 RH-106    1055.38        12.         1.     0.001   451.30   3.156E+00   
 BI-207    1067.10        14.         1.     0.001   460.71   6.923E-02   
 FE-59     1093.99        14.         1.     0.000   812.78   5.379E-02   
 EU-152    1111.95        24.        -3.    -0.002   243.39  -9.777E-01   
 ZN-65     1117.19        38.        -5.    -0.003   197.58  -4.128E-01   
 Sc-46     1120.21        17.        18.     0.010    40.60   8.171E-01   
 Ta-182    1189.30        22.        -3.    -0.002   239.03  -8.491E-01   
 Ta-182    1221.40        25.        -4.    -0.002   201.10  -6.605E-01   
 Co-56     1238.39        19.        15.     0.008    48.36   1.129E+00   
 NA-22     1275.80        19.        -4.    -0.002   171.70  -1.923E-01   
 EU-154    1275.80        19.        -4.    -0.002   171.64  -5.464E-01   
 FE-59     1290.68        13.         1.     0.000   614.58   1.004E-01   
 AG-110M   1383.72        13.         1.     0.000   853.64   1.364E-01   
 EU-152    1410.96         7.         3.     0.002   140.26   7.740E-01   
 La-140    1595.92         8.        -2.    -0.001   215.35  -1.227E-01   
 Co-56     1770.43        16.        -3.    -0.002   178.49  -1.439E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -9.4160E-01   -9.4161E-01    1.840E+02%                6.12E+00
 NA-22  #A   -1.9231E-01   -1.9231E-01    1.717E+02%                1.18E+00
 K-40         1.5189E+02    1.5189E+02    6.426E+00%                1.06E+01
 Sc-46  #A    3.7051E-01    3.7051E-01    4.060E+01%                8.12E-01
 CR-51  #A   -5.1941E-02   -5.1941E-02    2.854E+03%                5.37E+00
 MN-54  #A   -1.3766E-01   -1.3766E-01    1.843E+02%                9.02E-01
 FE-59  #A    7.3986E-02    7.3987E-02    5.095E+02%                1.64E+00
 Co-56  #A    5.4818E-01    5.4819E-01    4.836E+01%                7.15E-01
 CO-57  #A    1.7406E-01    1.7406E-01    8.583E+01%                5.01E-01
 CO-58  #A    2.1631E-01    2.1631E-01    8.956E+01%                6.66E-01
 CO-60  #A   -1.4661E-02   -1.4661E-02    2.259E+03%                1.23E+00
 ZN-65  #A   -4.1279E-01   -4.1279E-01    1.976E+02%                2.86E+00
 NB-94  #A    1.5254E-01    1.5254E-01    1.483E+02%                7.97E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.02E+00
 NB-95  #A    2.3025E-02    2.3025E-02    1.002E+03%                8.48E-01
 RU-103 #A   -1.0301E-01   -1.0301E-01    2.024E+02%                7.38E-01
 RH-106 #A    1.2508E+00    1.2508E+00    1.843E+02%                6.31E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:29:27 PMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140376.An1             
                                                                                 
 AG-108M#A   -4.3754E-02   -4.3754E-02    3.125E+02%                5.05E-01
 AG-110M#A    2.4572E-01    2.4572E-01    8.267E+01%                7.98E-01
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.14E+00
 SB-124 #A    3.5536E-04    3.5536E-04    5.637E+04%                7.39E-01
 SB-125 #A    6.5800E-01    6.5800E-01    5.905E+01%                2.13E+00
 I-131  #A    2.8138E-01    2.8139E-01    1.250E+02%                6.95E-01
 Gd-153 #A   -1.2593E-01   -1.2593E-01    3.961E+02%                1.72E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.94E+01
 Tc-99m #A    1.8439E-01    1.8465E-01    8.982E+01%                5.57E-01
 BA-133 #A   -3.7362E-01   -3.7362E-01    9.181E+01%                1.16E+00
 CS-134 #A   -8.4655E-02   -8.4655E-02    5.438E+01%                1.10E+00
 CS-137 #A   -2.4491E-02   -2.4491E-02    1.089E+03%                9.71E-01
 CE-139 #A    2.1373E-01    2.1373E-01    8.997E+01%                6.46E-01
 Ba-140 #A   -1.8433E-01   -1.8433E-01    4.178E+02%                2.79E+00
 La-140 #A   -1.2270E-01   -1.2270E-01    2.154E+02%                9.94E-01
 CE-141 #A   -2.4727E-01   -2.4727E-01    1.319E+02%                1.11E+00
 CE-144 #A   -9.8141E-01   -9.8141E-01    1.353E+02%                4.52E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.88E-01
 EU-152 #A    3.8171E-01    3.8171E-01    9.401E+01%                1.97E+00
 EU-154 #A    5.3396E-01    5.3396E-01    3.566E+02%                6.97E+00
 EU-155 #A    8.0292E-01    8.0292E-01    8.545E+01%                2.30E+00
 HF-181 #A   -2.9867E-02   -2.9867E-02    1.976E+02%                8.32E-01
 Ta-182 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.61E+00
 Hg-203 #A   -1.3269E-02   -1.3269E-02    1.471E+03%                6.96E-01
 TL-208       2.5456E+00    2.5456E+00    1.624E+01%                6.66E-01
 pm-146 #A    1.8621E-01    1.8621E-01    1.203E+02%                2.56E+00
 y-88   #A   -1.4896E-01   -1.4896E-01    2.015E+02%                1.07E+00
 Cd-113m#A    5.1748E+03    5.1748E+03    4.832E+01%                8.00E+03
 Cd-109  A    5.4894E+00    5.4894E+00    7.347E+01%                1.34E+01
 PB-210 #A    1.8598E+00    1.8598E+00    3.514E+02%                2.27E+01
 PB-212       6.1889E+00    6.1889E+00    1.154E+01%                1.36E+00
 PB-214       7.5802E+00    7.5802E+00    9.388E+00%                1.44E+00
 BI-207 #A    2.8450E-01    2.8450E-01    6.463E+01%                6.06E-01
 BI-212 #A    5.1463E+00    5.1463E+00    5.483E+01%                9.06E+00
 BI-214       6.7131E+00    6.7131E+00    1.169E+01%                1.40E+00
 BI-210M#A    8.0446E-04    8.0446E-04    3.914E+04%                1.12E+00
 RA-224 #A    2.6357E-01    2.6357E-01    2.551E+03%                2.31E+01
 AC-228       7.5052E+00    7.5052E+00    1.287E+01%                1.80E+00
 TH-227 #A   -4.1301E+00   -4.1301E+00    5.921E+01%                8.04E+00
 TH-229 #A    2.4879E+00    2.4879E+00    7.740E+01%                1.26E+01
 TH-234 #A    8.3532E+00    8.3532E+00    3.669E+01%                1.96E+01
 PA-231 #A    7.2548E+00    7.2548E+00    5.442E+01%                1.91E+01
 PA-233 #A    7.8986E-01    7.8986E-01    5.425E+01%                1.50E+00
 PA-234 #A    1.6948E+00    1.6948E+00    5.415E+01%                2.73E+00
 PA-234M#A   -2.0741E+00   -2.0741E+00    4.907E+02%                1.17E+02
 U-235  #A    8.7039E-01    8.7039E-01    1.486E+02%                4.42E+00
 AM-241  A    1.7342E+00    1.7342E+00    4.260E+01%                1.79E+00
 Np-237  A    1.5414E+00    1.5414E+00    6.354E+01%                3.23E+00
 Ir-192 #C    1.1211E+00    1.1211E+00    1.449E+01%                6.24E-01
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 Cs-136 #A   -1.1939E-01   -1.1939E-01    2.139E+02%                9.11E-01
 Np-239 #A   -6.9927E-01   -6.9938E-01    1.037E+02%                2.44E+00
 Nd-147 #A   -5.2432E-01   -5.2433E-01    2.649E+02%                4.99E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   93.1 to  1999.3 keV)     1.857E+02  Bq/Sample     
 Total Decayed Activity (   93.1 to  1999.3 keV) 1.8569850E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140355
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-5-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-5-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 14:59        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 14:59:25     Real Time: 1812   sec
        Analysis Time: 2/10/2014 15:30        Dead Time: 0.69   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.052E+00          182.2     1.917E+00    1.918E+00    6.855E+00
NA-22      0.000E+00         1000.0     1.622E-01    1.622E-01    2.479E+00
K-40       1.377E+02            7.5     1.027E+01    1.245E+01    1.363E+01
Sc-46      1.063E-01          236.0     2.508E-01    2.509E-01    9.269E-01
CR-51      3.682E-01          489.1     1.801E+00    1.801E+00    6.503E+00
MN-54      2.648E-01           96.4     2.552E-01    2.555E-01    8.844E-01
FE-59     -2.590E-01          224.2     5.806E-01    5.807E-01    2.118E+00
Co-56      2.428E-01           88.3     2.145E-01    2.149E-01    1.088E+00
CO-57      1.836E-01          108.1     1.985E-01    1.988E-01    6.280E-01
CO-58     -2.112E-01          145.8     3.080E-01    3.082E-01    1.088E+00
CO-60      0.000E+00         1000.0     1.371E-01    1.371E-01    1.775E+00
ZN-65      1.382E-02         3886.0     5.370E-01    5.370E-01    2.084E+00
NB-94      1.927E-01           99.5     1.918E-01    1.921E-01    9.658E-01
ZR-95      8.032E-02          607.0     4.875E-01    4.876E-01    1.806E+00
NB-95     -1.293E-01          226.3     2.926E-01    2.927E-01    1.053E+00
RU-103    -7.518E-02          343.9     2.585E-01    2.586E-01    9.318E-01
RH-106    -3.117E-01          823.0     2.565E+00    2.565E+00    9.424E+00
AG-108M   -1.747E-02          235.3     4.110E-02    4.111E-02    8.929E-01
AG-110M    8.849E-02          245.0     2.168E-01    2.168E-01    1.150E+00
SN-113     0.000E+00         1000.0     1.053E-01    1.053E-01    1.472E+00
SB-124     1.155E-02         2116.0     2.444E-01    2.444E-01    9.061E-01
SB-125     3.075E-01          143.2     4.405E-01    4.407E-01    2.648E+00
I-131     -1.185E-02          103.7     1.228E-02    1.230E-02    9.216E-01
Gd-153     5.932E-02           73.1     4.336E-02    4.351E-02    2.217E+00
Ga-68     -2.944E+00          394.8     1.162E+01    1.163E+01    4.301E+01
Tc-99m     0.000E+00         1000.0     1.083E-01    1.083E-01    6.521E-01
BA-133     8.755E-02          296.4     2.595E-01    2.596E-01    9.441E-01
CS-134     1.564E-01          170.3     2.664E-01    2.665E-01    1.228E+00
CS-137     0.000E+00         1000.0     6.684E-02    6.684E-02    1.560E+00
CE-139     1.333E-01          146.5     1.953E-01    1.957E-01    6.734E-01
Ba-140     5.400E-01           96.6     5.217E-01    5.225E-01    3.053E+00
La-140     2.253E-01           87.5     1.972E-01    1.976E-01    1.885E+00
CE-141    -1.591E-02         2441.0     3.884E-01    3.884E-01    1.358E+00
CE-144     7.974E-02         1957.0     1.560E+00    1.560E+00    5.464E+00
PM-144     4.822E-02          203.5     9.813E-02    9.817E-02    1.061E+00
EU-152     7.952E-01          103.6     8.238E-01    8.248E-01    2.407E+00
EU-154     4.414E-01          278.8     1.231E+00    1.231E+00    7.209E+00
EU-155     1.046E+00           43.1     4.507E-01    4.544E-01    2.816E+00
HF-181     3.369E-01           60.2     2.029E-01    2.036E-01    9.828E-01
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Ta-182     1.675E+00           58.8     9.852E-01    9.888E-01    3.983E+00
Hg-203     0.000E+00         1000.0     1.129E-01    1.129E-01    1.026E+00
TL-208     2.965E+00           12.7     3.760E-01    4.062E-01    6.416E-01
pm-146     1.323E-01           93.2     1.233E-01    1.235E-01    2.741E+00
y-88       5.292E-02          502.0     2.657E-01    2.657E-01    1.004E+00
Cd-113m   -1.117E+03          245.4     2.741E+03    2.742E+03    9.736E+03
Cd-109     4.080E+00          117.7     4.801E+00    4.806E+00    1.629E+01
PB-210    -2.537E+00          383.8     9.737E+00    9.738E+00    3.018E+01
PB-212     5.482E+00           12.5     6.823E-01    7.690E-01    1.755E+00
PB-214     4.891E+00           13.4     6.565E-01    7.040E-01    1.719E+00
BI-207     1.291E-01           88.1     1.137E-01    1.139E-01    9.645E-01
BI-212     4.246E+00           83.6     3.549E+00    3.556E+00    1.206E+01
BI-214     7.143E+00           13.6     9.718E-01    1.040E+00    1.854E+00
BI-210M    1.753E-01          173.2     3.036E-01    3.038E-01    1.073E+00
RA-224     1.170E+01           48.9     5.719E+00    5.768E+00    1.846E+01
AC-228     7.722E+00           14.9     1.151E+00    1.217E+00    1.301E+00
TH-227    -5.271E+00           55.3     2.915E+00    2.936E+00    9.552E+00
TH-229     1.795E+00          134.7     2.418E+00    2.422E+00    1.034E+01
TH-234     7.645E+00           90.7     6.931E+00    6.942E+00    2.488E+01
PA-231    -3.595E-01          147.4     5.301E-01    5.304E-01    2.064E+01
PA-233     5.709E-02          215.0     1.228E-01    1.228E-01    1.787E+00
PA-234    -7.560E-01          131.3     9.928E-01    9.935E-01    3.380E+00
PA-234M   -2.941E+01         1190.0     3.499E+02    3.499E+02    1.397E+02
U-235      1.861E+00           85.8     1.598E+00    1.600E+00    5.648E+00
AM-241    -3.587E-01          193.9     6.957E-01    6.959E-01    2.392E+00
Np-237     3.622E+00           38.8     1.405E+00    1.420E+00    4.443E+00
Ir-192     9.794E-02          134.8     1.320E-01    1.322E-01    9.723E-01
Cs-136    -5.233E-03          202.2     1.058E-02    1.059E-02    9.561E-01
Np-239     2.644E-01          280.0     7.404E-01    7.406E-01    2.563E+00
Nd-147     4.355E-02         4257.0     1.854E+00    1.854E+00    6.813E+00
-----------------------------------------------------------------------------
Total      2.092E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-5-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140355.An1

 Acquisition information
        Start time:                 2/10/2014 2:59:25 PM
        Live time:               1800
        Real time:               1812
        Dead time:                  0.69 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:59:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1292

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.55       -4.  40.81   0.83  2.004E-02    46.54   4.250    PBC<MDA PB210 
    49.64       10. 120.07   0.83  2.267E-02    50.14   8.000    PBC<MDA TH227 
    63.07       79.  25.03   0.77  3.089E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  2.248E+01 TH234 
    74.72       69.  21.01   0.86  3.627E-02
    77.18       98.  15.42   0.86  3.716E-02
    86.49       34.  38.80   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.545E+00 EU155 
                                                86.54  30.700  1.545E+00 EU155 
    86.91       55.  33.93   0.54  3.990E-02    86.54  30.700  2.500E+00 EU155 
    88.04       11. 117.67   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    92.72       48.  31.69   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.174E+01 AC228 
                                                92.59   5.584  8.493E-01 TH234 
    92.73        4.  32.09   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
   102.40       16.  64.22   0.89  4.207E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  8.926E-01 Np239 
   102.43       14.  77.39   0.89  4.205E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  7.872E-01 Np239 
   105.52        4. 347.18   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  2.340E-01 EU155 
   106.35        5. 280.03   0.89  4.217E-02   106.13  22.700    PBC<MDA Np239 
   122.30        2. 647.02   0.90  4.182E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.768E-02 CO57  
   122.30        2. 591.28   0.90  4.180E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.030E-02 CO57  
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   132.80       19.  60.21   0.92  4.077E-02   133.02  43.300    PBC<MDA HF181 
                                               133.02  43.300  6.092E-01 HF181 
   135.85       11. 108.13   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.412E+00 CO57  
                                               136.30   5.850  2.577E+00 HF181 
   135.89       11. 107.92   0.92  4.038E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.456E+00 CO57  
   144.16        9. 141.25   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   163.02       11.  97.58   0.95  3.619E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.350E+00 U235  
   163.09       11.  96.62   0.95  3.631E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.467E+00 U235  
   165.85        7. 146.53   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   193.28        6. 134.68   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   210.90        2. 514.75   0.99  3.110E-02   210.85   2.990    PBC<MDA TH229 
   238.52      122.  11.25   1.02  2.857E-02   238.63  43.300  5.482E+00 PB212 
   240.88       25.  48.89   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   241.89       15.  63.67   1.03  2.830E-02   242.00   7.430    PBC<MDA PB214 
   265.97        4. 173.25   1.05  2.652E-02   265.83  50.000    PBC<MDA BI210M
   277.49       41.  22.55   0.61  2.576E-02   277.28   6.310  1.390E+01 TL208 
   283.30        6. 136.91   1.07  2.531E-02   284.30   6.140    PBC<MDA I131  
   295.13       50.  19.04   0.97  2.466E-02   295.09  19.300  5.252E+00 PB214 
                                               295.95  30.160  3.767E+00 Ir192 
   299.05        3. 232.91   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.994E+00 PA231 
                                               300.18   6.200  1.188E+00 PA233 
   299.05        3. 232.89   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.994E+00 PA231 
                                               300.18   6.200  1.188E+00 PA233 
   299.06        3. 232.88   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.994E+00 PA231 
                                               300.18   6.200  1.188E+00 PA233 
   319.04        2. 489.15   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   328.68        1. 786.67   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.20       35.  26.13   0.57  2.241E-02   338.32  12.010  7.191E+00 AC228 
   344.10        7. 103.60   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
   351.82       69.  14.23   1.25  2.179E-02   351.93  37.600  4.706E+00 PB214 
   355.91        2. 296.42   1.14  2.161E-02   356.00  62.050    PBC<MDA BA133 
   384.12        8.  83.17   1.16  2.049E-02   383.84   8.940    PBC<MDA BA133 
   453.64        1. 458.26   1.23  1.817E-02   453.88  65.000    PBC<MDA pm146 
   463.40        4. 143.23   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   467.55        4. 134.81   1.24  1.777E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  2.627E-01 Ir192 
   487.85        5. 137.37   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
   510.68       38.  23.29   1.29  1.666E-02   511.86  20.000  6.327E+00 RH106 
                                               511.86  20.000  6.327E+00 RH106 
   583.35       68.  11.55   0.36  1.514E-02   583.02  84.500  2.965E+00 TL208 
   601.33        3. 231.92   1.37  1.482E-02   600.50  17.860    PBC<MDA SB125 
                                               602.73  98.260  1.065E-01 SB124 
   609.36       72.  14.68   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.752E+01 RU103 
                                               610.30   5.750  4.752E+01 RU103 
   609.44       87.  12.23   1.07  1.466E-02   609.31  46.090  7.143E+00 BI214 
                                               610.30   5.750  5.732E+01 RU103 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   620.75        3. 203.53   1.38  1.451E-02   618.06  99.100    PBC<MDA PM144 
                                               618.06  99.100  9.792E-02 PM144 
   657.89        1. 391.21   1.42  1.386E-02   657.76  94.640    PBC<MDA AG110M
   702.86        7.  99.53   1.46  1.319E-02   702.63  97.900    PBC<MDA NB94  
   722.24        2. 438.94   1.48  1.292E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  7.143E-02 AG108M
   726.68        7.  83.60   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   735.84        4.  93.16   1.49  1.275E-02   735.72  22.500    PBC<MDA pm146 
   757.69        1. 607.00   1.51  1.248E-02   756.73  54.460    PBC<MDA ZR95  
   763.86        1. 507.74   1.52  1.240E-02   763.94  22.280    PBC<MDA AG110M
   779.84        3. 226.77   1.53  1.222E-02   778.92  12.940    PBC<MDA EU152 
   795.79        3. 170.33   1.54  1.202E-02   795.87  85.530    PBC<MDA CS134 
   803.29        3. 219.73   1.55  1.195E-02   801.95   8.690    PBC<MDA CS134 
   814.70        5.  87.51   1.56  1.180E-02   815.77  23.280    PBC<MDA La140 
   834.94        6.  96.39   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   871.64        2. 241.54   1.61  1.123E-02   871.10  99.890    PBC<MDA NB94  
   874.13        1. 453.18   1.61  1.121E-02   873.23  12.270    PBC<MDA EU154 
   883.69        1. 359.58   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   888.60        2. 236.01   1.63  1.106E-02   889.28  99.984    PBC<MDA Sc46  
   898.49        1. 502.01   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.39       45.  14.91   0.34  1.086E-02   911.07  29.000  7.941E+00 AC228 
   968.60        2. 245.28   1.69  1.040E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  7.419E-01 AC228 
   969.30       14.  48.97   1.69  1.036E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  4.186E+00 AC228 
  1001.65       -4. 542.64   1.72  1.011E-02  1001.00   0.837    PBC<MDA PA234M
  1004.67        1. 324.85   1.72  1.008E-02  1004.77  18.010    PBC<MDA EU154 
  1047.26        2. 321.01   1.76  9.757E-03  1048.07  80.000    PBC<MDA Cs136 
  1062.86        5.  88.10   1.77  9.648E-03  1063.66  74.500    PBC<MDA BI207 
  1120.76        5. 114.20   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.84        7.  95.30   1.82  9.265E-03  1121.30  34.900    PBC<MDA Ta182 
  1190.54        7.  68.91   1.87  8.856E-03  1189.05  16.200    PBC<MDA Ta182 
  1237.44        8.  88.34   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1407.50        1. 258.69   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.71      256.   6.25   1.54  7.547E-03  1460.83  10.670  1.733E+02 K40   
  1764.61        6.  42.85   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   251.97    63.07       126.        32. 1.024E+03   53.14   0.774  -      s 
   298.41    74.68        82.        69. 1.893E+03   26.43   0.752  -        
   308.23    77.14        64.       104. 2.799E+03   16.54   1.247  -      s 
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.55        87.        -4.    -0.002    40.81   0.827s
 TH-227    198.28    49.64        65.        10.     0.005   120.07   0.831s
 AM-241    239.38    59.92        81.        -7.    -0.004   193.94   0.841s
 TH-234    251.67    62.99       116.        16.     0.009    31.07   0.845s
 BA-133    324.36    81.17        92.        -8.    -0.004   183.90   0.863s
 Np-237    345.64    86.49        70.        34.     0.019    38.80   0.868D
 EU-155    347.16    86.87        98.        35.     0.020    43.08   0.868s
 Cd-109    351.83    88.04        81.        11.     0.006   117.67   0.870D
 TH-234    370.57    92.73       143.         4.     0.002    32.09   0.875s
 AC-228    370.54    92.72        93.        48.     0.027    31.69   0.875s
 Gd-153    387.56    96.97       102.       -12.    -0.007   124.00   0.880s
 Np-239    388.13    97.12        36.        -3.    -0.001   338.04   0.882s
 Gd-153    409.36   102.43        54.        14.     0.008    77.39   0.886s
 Np-239    409.25   102.40        46.        16.     0.009    64.22   0.886s
 EU-155    421.71   105.52        83.         4.     0.002   347.18   0.888s
 Np-239    425.05   106.35        79.         5.     0.003   280.03   0.889s
 EU-152    488.81   122.30        66.         2.     0.001   647.02   0.904s
 CO-57     488.82   122.30        66.         2.     0.001   591.28   0.905s
 EU-154    491.96   123.09        73.        -3.    -0.002   398.07   0.906s
 PA-234    525.06   131.36        82.       -10.    -0.006   131.32   0.914s
 HF-181    530.78   132.80        58.        19.     0.011    60.21   0.916s
 HF-181    543.15   135.89        69.        11.     0.006   107.92   0.919s
 CO-57     542.99   135.85        65.        11.     0.006   108.13   0.919s
 U-235     576.24   144.16        78.         9.     0.005   141.25   0.927s
 Ba-140    651.90   163.09        56.        11.     0.006    96.62   0.946s
 U-235     651.63   163.02        53.        11.     0.006    97.58   0.947s
 CE-139    662.94   165.85        49.         7.     0.004   146.53   0.949s
 TH-229    772.64   193.28        27.         6.     0.003   134.68   0.977s
 TH-229    843.11   210.90        52.         2.     0.001   514.75   0.994s
 TH-227    945.72   236.56       156.       -34.    -0.019    55.31   1.019s
 PB-212    953.99   238.63        61.       122.     0.068    11.25   1.022D
 RA-224    963.40   240.99        59.        25.     0.014    48.89   1.024D
 PB-214    967.44   242.00        54.        15.     0.008    63.67   1.025D
 EU-152    978.29   244.71        50.        -4.    -0.002   286.85   1.028s
 TH-227   1028.24   257.20        39.        -6.    -0.003   149.01   1.040s
 Cd-113m  1054.58   263.79        30.        -3.    -0.002   245.41   1.047s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1063.31   265.97        24.         4.     0.002   173.25   1.049s
 TL-208   1109.39   277.49        11.        41.     0.023    22.55   0.611s
 I-131    1132.62   283.30        29.         6.     0.003   136.91   1.067s
 PB-214   1179.93   295.13        20.        45.     0.025    19.04   0.968 
 Ir-192   1192.40   298.25        34.        -4.    -0.002   238.57   1.079s
 PB-212   1195.61   299.05        27.         3.     0.002   232.89   1.083s
 PA-231   1195.61   299.06        27.         3.     0.002   232.88   1.083s
 PA-233   1195.59   299.05        27.         3.     0.002   232.91   1.083s
 PA-231   1214.96   303.89        25.        -4.    -0.002   180.90   1.085s
 BA-133   1215.01   303.91        24.        -4.    -0.002   173.24   1.085s
 BI-210M  1231.12   307.93        14.        -3.    -0.002   201.35   1.088s
 Ir-192   1232.93   308.39        30.        -4.    -0.002   181.55   1.091s
 PA-233   1246.97   311.90        28.        -2.    -0.001   361.51   1.094s
 CR-51    1275.51   319.04        27.         2.     0.001   489.15   1.102s
 La-140   1314.07   328.68        26.         1.     0.001   786.67   1.111s
 AC-228   1352.14   338.20        15.        35.     0.019    26.13   0.575s
 Cs-136   1359.05   339.93        57.       -12.    -0.007    93.45   1.122s
 EU-152   1375.74   344.10        24.         7.     0.004   103.60   1.126s
 PB-214   1406.61   351.82        24.        69.     0.039    14.23   1.255 
 BA-133   1422.99   355.91        19.         2.     0.001   296.42   1.137s
 I-131    1457.07   364.44        31.        -5.    -0.003   155.69   1.146s
 BA-133   1535.80   384.12        21.         8.     0.005    83.17   1.164s
 SB-125   1711.69   428.10        27.        -2.    -0.001   391.74   1.207s
 AG-108M  1734.11   433.71        28.        -3.    -0.002   235.33   1.212s
 pm-146   1813.81   453.64        17.         1.     0.001   458.26   1.231s
 SB-125   1852.84   463.40        16.         4.     0.002   143.23   1.240s
 Ir-192   1869.45   467.55        15.         4.     0.002   134.81   1.245s
 PM-144   1908.12   477.22        16.        -2.    -0.001   237.76   1.253s
 BE-7     1906.76   476.88        18.        -3.    -0.002   182.20   1.254s
 La-140   1950.63   487.85        22.         5.     0.003   137.37   1.263s
 RU-103   1987.69   497.12        25.        -2.    -0.001   343.85   1.272s
 RH-106   2041.94   510.68        20.        38.     0.021    23.29   1.286s
 CS-134   2276.85   569.42        28.        -3.    -0.002   257.11   1.340s
 PA-234   2277.17   569.50        28.        -3.    -0.002   273.11   1.340s
 BI-207   2277.04   569.46        25.        -2.    -0.001   342.94   1.340s
 TL-208   2332.56   583.35         7.        68.     0.038    11.55   0.358s
 SB-125   2404.50   601.33        19.         3.     0.002   231.92   1.369s
 BI-214   2436.94   609.44        18.        87.     0.048    12.23   1.074 
 RU-103   2436.62   609.36        20.        72.     0.040    14.68   1.377s
 AG-108M  2465.91   616.69        20.        -2.    -0.001   420.31   1.381s
 PM-144   2482.18   620.75        12.         3.     0.001   203.53   1.385s
 RH-106   2488.53   622.34        22.        -1.     0.000   823.01   1.388s
 I-131    2544.21   636.26        24.        -3.    -0.001   273.78   1.402s
 AG-110M  2630.70   657.89        16.         1.     0.001   391.21   1.421s
 NB-94    2810.61   702.86        18.         7.     0.004    99.53   1.461s
 AG-108M  2888.12   722.24        21.         2.     0.001   438.94   1.480s
 EU-154   2896.98   724.46        31.        -6.    -0.003   136.62   1.480s
 ZR-95    2897.45   724.57        31.        -6.    -0.003   140.85   1.481s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212   2905.86   726.68        16.         7.     0.004    83.60   1.483s
 pm-146   2942.50   735.84         5.         4.     0.002    93.16   1.491s
 pm-146   2991.20   748.01        16.        -1.    -0.001   462.48   1.501s
 ZR-95    3029.91   757.69        17.         1.     0.001   607.00   1.510s
 AG-110M  3054.59   763.86        14.         1.     0.001   507.74   1.516s
 NB-95    3062.86   765.93        20.        -3.    -0.002   226.25   1.518s
 EU-152   3118.50   779.84        17.         3.     0.001   226.77   1.529s
 BI-212   3141.04   785.47        20.        -2.    -0.001   272.03   1.535s
 CS-134   3182.33   795.79        15.         3.     0.002   170.33   1.544s
 CS-134   3212.32   803.29        15.         3.     0.001   219.73   1.550s
 CO-58    3248.30   812.29        19.        -4.    -0.002   145.85   1.557s
 La-140   3257.94   814.70         7.         5.     0.003    87.51   1.562s
 Cs-136   3273.43   818.57        14.        -2.    -0.001   245.98   1.564s
 MN-54    3338.92   834.94        11.         6.     0.003    96.39   1.578s
 Co-56    3384.29   846.28        18.        -2.    -0.001   325.01   1.589s
 NB-94    3485.74   871.64        12.         2.     0.001   241.54   1.610s
 EU-154   3495.69   874.13        11.         1.     0.001   453.18   1.612s
 PA-234   3525.70   881.63        16.        -4.    -0.002   165.64   1.618s
 AG-110M  3533.92   883.69         9.         1.     0.001   359.58   1.622s
 Sc-46    3553.56   888.60        11.         2.     0.001   236.01   1.626s
 y-88     3593.14   898.49        12.         1.     0.001   502.01   1.633s
 AC-228   3644.73   911.39         0.        45.     0.025    14.91   0.343s
 EU-152   3873.64   968.60        16.         2.     0.001   245.28   1.690s
 AC-228   3876.42   969.30        15.        14.     0.008    48.97   1.694s
 EU-154   3982.64   995.85        13.        -2.    -0.001   255.85   1.717s
 EU-154   4017.91  1004.67        11.         1.     0.001   324.85   1.724s
 Cs-136   4188.30  1047.26        14.         2.     0.001   321.01   1.760s
 BI-207   4250.73  1062.86         8.         5.     0.003    88.10   1.773s
 Ga-68    4308.46  1077.29        15.        -1.    -0.001   394.80   1.784s
 FE-59    4392.89  1098.39        14.        -2.    -0.001   224.16   1.802s
 BI-214   4482.38  1120.76        23.         5.     0.003   114.20   1.819s
 Ta-182   4482.69  1120.84        19.         7.     0.004    95.30   1.820s
 CO-60    4692.30  1173.22        23.        -3.    -0.002   225.48   1.862s
 Ta-182   4761.58  1190.54         8.         7.     0.004    68.91   1.875s
 Ta-182   4880.26  1220.20        21.        -2.    -0.001   293.35   1.900s
 Co-56    4949.24  1237.44        19.         8.     0.004    88.34   1.914s
 FE-59    5164.72  1291.29        20.        -2.    -0.001   292.94   1.956s
 AG-110M  5538.11  1384.61         7.        -2.    -0.001   198.82   2.027s
 EU-152   5629.73  1407.50         6.         1.     0.001   258.69   2.045s
 K-40     5842.93  1460.78        13.       200.     0.111     7.28   2.084s
 SB-124   6763.74  1690.85         6.        -2.    -0.001   202.33   2.250s
 BI-214   7058.94  1764.61         8.         6.     0.003    42.85   2.301s
 y-88     7349.08  1837.10         6.         0.     0.000   906.73   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.0522E+00                                      5.31E+01             
                           477.60-1.052E+00 ?(  6.855E+00 1.82E+02 1.05E+01 G  
 
K-40     N   1.3766E+02                                      4.66E+11             
                          1460.83 1.377E+02 ?(P 1.363E+01 7.28E+00 1.07E+01 G  
 
Sc-46    F   1.0629E-01                                      8.38E+01             
                           889.28 1.063E-01 ?(  9.269E-01 2.36E+02 1.00E+02 G  
                          1120.55 2.921E-03 &   1.626E+00 1.52E+04 1.00E+02 G  
 
CR-51    F   3.6821E-01                                      2.77E+01             
                           320.08 3.682E-01 ?(  6.503E+00 4.89E+02 9.94E+00 G  
 
MN-54    C   2.6475E-01                                      3.12E+02             
                           834.85 2.647E-01 ?(  8.844E-01 9.64E+01 1.00E+02 G  
 
FE-59    F  -2.5900E-01                                      4.45E+01             
                          1099.25-2.590E-01 ?(  2.118E+00 2.24E+02 5.65E+01 G  
                          1291.60-3.436E-01 +   3.648E+00 2.93E+02 4.32E+01 G  
 
Co-56    C   2.4283E-01                                      7.73E+01             
                           846.77-9.169E-02 ?(  1.088E+00 3.25E+02 9.99E+01 G  
                          1238.28 7.488E-01 ?(  2.254E+00 8.83E+01 6.61E+01 G  
                          1037.84 0.000E+00 -   1.158E+01 1.00E+03 1.41E+01 G  
                          1771.35-7.174E-02 %   7.934E+00 2.74E+03 1.55E+01  A 
 
CO-57    C   1.8360E-01                                      2.72E+02             
                           122.06 3.030E-02 ?(  6.280E-01 5.91E+02 8.56E+01 G  
                           136.47 1.412E+00  (  5.181E+00 1.08E+02 1.07E+01 G  
 
CO-58    C  -2.1118E-01                                      7.09E+01             
                           810.78-2.112E-01 &(  1.088E+00 1.46E+02 9.95E+01 G  
 
ZN-65    F   1.3819E-02                                      2.44E+02             
                          1115.55 1.382E-02 %(  2.084E+00 3.89E+03 5.06E+01 G  
 
NB-94    I   1.9273E-01                                      7.41E+06             
                           702.63 2.816E-01 ?(  9.658E-01 9.95E+01 9.79E+01 G  
                           871.10 1.057E-01 ?(  9.409E-01 2.42E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I   8.0320E-02                                      6.40E+01             
                           756.73 8.032E-02 &(  1.806E+00 6.07E+02 5.45E+01 G  
                           724.20-5.681E-01 +   2.785E+00 1.41E+02 4.42E+01 G  
 
NB-95    I  -1.2934E-01                                      6.40E+01             
                           765.79-1.293E-01 ?(  1.053E+00 2.26E+02 9.98E+01 G  
 
RU-103   I  -7.5184E-02                                      3.93E+01             
                           497.05-7.518E-02 ?(  9.318E-01 3.44E+02 9.09E+01 G  
                           610.30 4.752E+01 ?   1.549E+01 1.47E+01 5.75E+00 GA 
 
RH-106   I  -3.1167E-01                                      3.74E+02             
                           621.92-3.117E-01 ?(  9.424E+00 8.23E+02 9.93E+00 G  
                          1050.36-8.503E-01 %   7.588E+01 2.36E+03 1.56E+00 G  
                           511.86 6.327E+00 ?   3.932E+00 2.33E+01 2.00E+01 GA 
 
AG-108M  C  -1.7466E-02                                      1.53E+05             
                           433.94-1.067E-01 ?(  8.929E-01 2.35E+02 9.05E+01 G  
                           722.94 7.143E-02 ?(  1.144E+00 4.39E+02 9.08E+01 G  
                           614.28-6.540E-02 +   1.004E+00 4.20E+02 8.98E+01 G  
 
AG-110M  F   8.8486E-02                                      2.50E+02             
                           884.68 8.402E-02 &(  1.150E+00 3.60E+02 7.27E+01 G  
                           657.76 6.320E-02 &(  9.115E-01 3.91E+02 9.46E+01 G  
                           937.49 0.000E+00 -   3.846E+00 1.00E+03 3.44E+01 G  
                          1384.30-5.699E-01 +   4.272E+00 1.99E+02 2.43E+01 G  
                           763.94 2.105E-01 &(  4.000E+00 5.08E+02 2.23E+01 G  
 
SB-124   F   1.1551E-02                                      6.02E+01             
                           602.73 1.155E-02 %(  9.061E-01 2.12E+03 9.83E+01 G  
                          1690.98-3.291E-01 +   2.517E+00 2.02E+02 4.78E+01 G  
                           722.79 3.996E-02 %   9.758E+00 6.60E+03 1.08E+01 G  
 
SB-125   I   3.0751E-01                                      1.01E+03             
                           427.88-1.876E-01 ?(  2.648E+00 3.92E+02 2.96E+01 G  
                           600.50 5.843E-01 ?(  4.882E+00 2.32E+02 1.79E+01 G  
                           635.89-2.240E-02 %   7.793E+00 9.30E+03 1.13E+01 G  
                           463.37 1.235E+00 ?(  6.282E+00 1.43E+02 1.05E+01 G  
 
I-131    I  -1.1851E-02                                      8.02E+00             
                           364.48-1.695E-01 ?(  9.216E-01 1.56E+02 8.17E+01 G  
                           284.30 2.085E+00 ?(  9.937E+00 1.37E+02 6.14E+00 G  
                           636.97-1.411E+00 +   1.387E+01 2.74E+02 7.17E+00 G  
 
Gd-153   F   5.9321E-02                                      2.42E+02             
                            97.50-5.277E-01 &(  2.217E+00 1.24E+02 3.00E+01 G  
                           103.20 8.671E-01 &(  2.243E+00 7.74E+01 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C  -2.9443E+00                                      4.71E-02             
                          1077.40-2.944E+00 ?(  4.301E+01 3.95E+02 3.30E+00 G  
 
BA-133   F   8.7551E-02                                      3.85E+03             
                           356.00 8.755E-02 ?(  9.441E-01 2.96E+02 6.20E+01 G  
                           302.85-5.250E-01 +   3.215E+00 1.73E+02 1.83E+01 G  
                           383.84 2.573E+00 ?   7.245E+00 8.32E+01 8.94E+00 GA 
                            80.99-3.202E-01 +   2.017E+00 1.84E+02 3.41E+01 GA 
 
CS-134   I   1.5640E-01                                      7.54E+02             
                           604.71 2.165E-02 &(  1.228E+00 1.58E+03 9.76E+01 G  
                           795.87 1.856E-01 &(  1.135E+00 1.70E+02 8.55E+01 G  
                           569.32-7.034E-01 &   6.443E+00 2.57E+02 1.54E+01 G  
                           801.95 1.382E+00 &(  1.105E+01 2.20E+02 8.69E+00 G  
                           563.24 5.829E-02 %   1.056E+01 4.90E+03 8.35E+00 G  
 
CE-139   F   1.3330E-01                                      1.38E+02             
                           165.85 1.333E-01 *(  6.734E-01 1.47E+02 7.99E+01 G  
 
Ba-140   I   5.3997E-01                                      1.28E+01             
                           537.26-4.194E-02 &(  3.053E+00 1.94E+03 2.44E+01 G  
                           162.66 2.822E+00  (  9.221E+00 9.66E+01 6.22E+00 G  
                           304.85 2.590E-01 %   1.368E+01 1.44E+03 4.29E+00 G  
 
La-140   I   2.2534E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.885E+00 1.00E+03 9.54E+01 G  
                           487.02 3.613E-01 ?(  1.740E+00 1.37E+02 4.55E+01 G  
                           328.76 1.106E-01 ?(  3.166E+00 7.87E+02 2.03E+01 G  
                           815.77 9.830E-01 ?(  2.972E+00 8.75E+01 2.33E+01 G  
 
CE-141   I  -1.5908E-02                                      3.25E+01             
                           145.44-1.591E-02 &(  1.358E+00 2.44E+03 4.82E+01 G  
 
CE-144   I   7.9740E-02                                      2.85E+02             
                           133.54 7.974E-02 %(  5.464E+00 1.96E+03 1.11E+01 G  
 
PM-144   C   4.8215E-02                                      3.63E+02             
                           696.54-1.537E-03 %(  1.061E+00 1.87E+04 9.90E+01 G  
                           618.06 9.792E-02 ?(  7.294E-01 2.04E+02 9.91E+01 G  
                           476.81-1.876E-01 +   1.621E+00 2.38E+02 4.20E+01 G  
 
EU-152   F   7.9515E-01                                      4.94E+03             
                           344.29 6.755E-01 ?(  2.407E+00 1.04E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   8.138E+00 1.00E+03 1.36E+01 G  
                           121.78 8.287E-02 -   1.881E+00 6.47E+02 2.86E+01 G  
                           778.92 9.405E-01 ?(  7.720E+00 2.27E+02 1.29E+01 G  
                           964.11 8.835E-01 &(  7.882E+00 2.45E+02 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-9.280E-01 +   9.328E+00 2.87E+02 7.58E+00 G  
                          1408.00 4.901E-01 ?   4.877E+00 2.59E+02 2.10E+01 GA 
 
EU-154   I   4.4140E-01                                      3.14E+03             
                           873.23 4.194E-01 ?(  7.209E+00 4.53E+02 1.23E+01 G  
                           123.10-9.993E-02 +   1.386E+00 3.98E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   7.041E+00 1.00E+03 3.52E+01 G  
                           723.36-1.290E+00 +   6.122E+00 1.37E+02 2.02E+01 G  
                          1004.77 4.564E-01 ?(  5.557E+00 3.25E+02 1.80E+01 G  
                           996.33-1.056E+00 +   9.966E+00 2.56E+02 1.06E+01 G  
 
EU-155   I   1.0463E+00                                      1.81E+03             
                           105.31 2.340E-01 &(  2.816E+00 3.47E+02 2.12E+01 G  
                            86.54 1.607E+00 @(  2.224E+00 4.31E+01 3.07E+01 G  
 
HF-181   F   3.3693E-01                                      4.24E+01             
                           482.00 2.190E-02 %(  9.828E-01 1.22E+03 8.05E+01 G  
                           133.02 6.092E-01  (  1.205E+00 6.02E+01 4.33E+01 G  
                           345.83 3.841E-02 %   4.240E+00 3.00E+03 1.51E+01 G  
                           136.30 2.657E+00  (  9.719E+00 1.08E+02 5.85E+00 G  
 
Ta-182   F   1.6754E+00                                      1.14E+02             
                          1121.30 1.219E+00 &(  3.983E+00 9.53E+01 3.49E+01 G  
                          1221.41-5.321E-01 -   5.651E+00 2.93E+02 2.70E+01 G  
                          1189.05 2.659E+00 ?(  6.078E+00 6.89E+01 1.62E+01 G  
 
TL-208   N   2.9647E+00                                      6.98E+02             
                           583.02 2.965E+00  (P 6.416E-01 1.15E+01 8.45E+01 G  
                           277.28 1.390E+01 +   6.289E+00 2.26E+01 6.31E+00 G  
                           860.56 0.000E+00 &   8.681E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   1.3233E-01                                      2.02E+03             
                           747.16-1.599E-01 &(  2.741E+00 4.62E+02 3.40E+01 G  
                           735.72 7.813E-01 &(  2.552E+00 9.32E+01 2.25E+01 G  
                           453.88 6.052E-02 ?(  1.024E+00 4.58E+02 6.50E+01 G  
 
y-88     F   5.2922E-02                                      1.07E+02             
                           898.04 5.292E-02 ?(  1.004E+00 5.02E+02 9.37E+01 G  
                          1836.06-3.366E-02 +   1.230E+00 9.07E+02 9.92E+01 G  
 
Cd-113m     -1.1169E+03                                      5.33E+03             
                           263.70-1.117E+03 ?(  9.736E+03 2.45E+02 6.00E-03   K
 
Cd-109   F   4.0801E+00                                      4.53E+02             
                            88.04 4.080E+00  (  1.629E+01 1.18E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N  -2.5370E+00                                      8.14E+03             
                            46.54-2.537E+00 *(P 3.018E+01 4.08E+01 4.25E+00 G  
 
PB-212   N   5.4821E+00                                      6.98E+02             
                           238.63 5.482E+00  (P 1.755E+00 1.12E+01 4.33E+01 G  
                           300.03 2.245E+00 -   1.862E+01 2.33E+02 3.28E+00 GA 
 
PB-214   N   4.8911E+00                                      5.84E+05             
                           351.93 4.706E+00  (P 1.719E+00 1.42E+01 3.76E+01 G  
                           295.09 5.252E+00  (P 2.749E+00 1.90E+01 1.93E+01 G  
                           242.00 3.947E+00   P 9.770E+00 6.37E+01 7.43E+00 GA 
 
BI-207   C   1.2910E-01                                      1.18E+04             
                           569.70-7.809E-02 &(  9.645E-01 3.43E+02 9.77E+01 G  
                          1063.66 4.009E-01 ?(  1.218E+00 8.81E+01 7.45E+01 G  
 
BI-212   N   4.2457E+00                                      6.98E+02             
                           727.17 4.246E+00 ?(  1.206E+01 8.36E+01 7.55E+00 G  
                           785.42-8.540E+00 +   8.404E+01 2.72E+02 1.28E+00 GA 
 
BI-214   N   7.1429E+00                                      5.84E+05             
                           609.31 7.143E+00  (P 1.854E+00 1.22E+01 4.61E+01 G  
                          1120.29 2.049E+00 - P 9.884E+00 1.14E+02 1.51E+01 G  
                          1764.49 3.176E+00 - P 8.994E+00 4.29E+01 1.54E+01 G  
 
BI-210M  T   1.7526E-01                                      1.10E+09             
                           265.83 1.753E-01 &(  1.073E+00 1.73E+02 5.00E+01 G  
                           304.90-2.257E-01 +   1.651E+00 2.01E+02 2.80E+01 G  
 
RA-224   N   1.1699E+01                                      6.98E+02             
                           240.99 1.170E+01  (  1.846E+01 4.89E+01 4.10E+00 G  
 
AC-228   N   7.7215E+00                                      2.10E+03             
                           911.07 7.941E+00  (  1.301E+00 1.49E+01 2.90E+01 G  
                           968.97 4.186E+00 -   6.458E+00 4.90E+01 1.75E+01 G  
                           338.32 7.191E+00  (  4.306E+00 2.61E+01 1.20E+01 G  
                            93.35 1.174E+01 &   1.157E+01 3.17E+01 5.56E+00 XA 
 
TH-227   N  -5.2708E+00                                      7.95E+03             
                           235.97-5.271E+00 ?(  9.552E+00 5.53E+01 1.23E+01 G  
                            50.14 3.009E+00 &   1.231E+01 1.20E+02 8.00E+00 G  
                           256.24-1.789E+00 +   9.244E+00 1.49E+02 7.00E+00 G  
 
TH-229   N   1.7952E+00                                      2.68E+06             
                           193.51 2.204E+00 ?(  1.034E+01 1.35E+02 4.40E+00 G  
                           210.85 1.194E+00 ?(  2.168E+01 5.15E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   7.6447E+00                                      1.63E+12             
                            63.29 7.645E+00 *(P 2.488E+01 3.11E+01 3.81E+00 G  
                            92.59 9.586E-01 - P 1.417E+01 3.21E+01 5.58E+00 G  
 
PA-231   N  -3.5950E-01                                      1.20E+07             
                           302.65-3.224E+00 ?(  2.064E+01 1.81E+02 2.88E+00 G  
                           300.07 2.994E+00 ?(  2.482E+01 2.33E+02 2.46E+00 G  
 
PA-233   C   5.7093E-02                                      7.82E+08             
                           312.01-1.377E-01 ?(  1.787E+00 3.62E+02 3.60E+01 G  
                           300.18 1.188E+00 ?(  9.851E+00 2.33E+02 6.20E+00 G  
 
PA-234   N  -7.5598E-01                                      1.63E+12             
                           131.29-7.560E-01 ?(  3.380E+00 1.31E+02 1.80E+01 G  
                           946.02-1.578E-01 %   7.201E+00 1.19E+03 1.34E+01 G  
                           569.47-1.224E+00 +   1.194E+01 2.73E+02 8.20E+00 G  
                           883.24-8.702E-02 %   1.107E+01 3.38E+03 9.60E+00 G  
                           880.53-3.023E+00 +   1.791E+01 1.66E+02 6.00E+00 GA 
 
PA-234M  N  -2.9407E+01                                      1.63E+12             
                          1001.00-2.941E+01 %(P 1.397E+02 5.43E+02 8.37E-01 G  
                           766.41-4.882E+00 % P 4.391E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.8612E+00                                      2.57E+11             
                           143.79 1.171E+00 ?(  5.648E+00 1.41E+02 1.10E+01 G  
                           205.33-7.856E-02 %   1.060E+01 3.73E+03 5.01E+00 G  
                           163.38 3.350E+00 &(  1.107E+01 9.76E+01 5.08E+00 G  
 
AM-241   T  -3.5872E-01                                      1.58E+05             
                            59.54-3.587E-01 ?(  2.392E+00 1.94E+02 3.59E+01 G  
 
Np-237   F   3.6217E+00                                      2.14E+06             
                            86.49 3.622E+00  (  4.443E+00 3.88E+01 1.31E+01 G  
 
Ir-192   F   9.7939E-02                                      7.40E+01             
                           316.49 0.000E+00 ?(  9.723E-01 1.00E+03 8.70E+01 G  
                           468.06 2.627E-01 &(  1.254E+00 1.35E+02 5.18E+01 G  
                           308.44-3.260E-01 +   2.081E+00 1.82E+02 3.18E+01 G  
                           295.95-2.662E-01 +   2.243E+00 2.39E+02 3.02E+01 G  
 
Cs-136   F  -5.2325E-03                                      1.30E+01             
                           818.50-1.061E-01 ?(  9.561E-01 2.46E+02 1.00E+02 G  
                          1048.07 1.209E-01 ?(  1.435E+00 3.21E+02 8.00E+01 G  
                           340.57-6.369E-01 +   2.009E+00 9.35E+01 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   2.6441E-01                                      2.36E+00             
                           103.70 8.926E-01 ?   1.891E+00 6.42E+01 2.40E+01 X  
                           106.13 2.644E-01 ?(  2.563E+00 2.80E+02 2.27E+01 G  
                            99.50-2.278E-01 +   2.734E+00 3.38E+02 1.50E+01 X  
 
Nd-147       4.3552E-02                                      1.11E+01             
                           531.00 4.355E-02 %(  6.813E+00 4.26E+03 1.30E+01 G  
                            91.10 5.973E-02 %   2.894E+00 1.41E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.55        87.        -4.    -0.002    40.81  -2.537E+00  P
 TH-227      49.64        65.        10.     0.005   120.07   3.009E+00   
 AM-241      59.92        81.        -7.    -0.004   193.94  -3.587E-01   
 TH-234      62.99       116.        16.     0.009    31.07   7.645E+00  P
 BA-133      81.17        92.        -8.    -0.004   183.90  -3.202E-01   
 EU-155      86.87        98.        35.     0.020    43.08   1.607E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234      92.73       143.         4.     0.002    32.09   9.586E-01  P
 Gd-153      96.97       102.       -12.    -0.007   124.00  -5.277E-01   
 Np-239      97.12        36.        -3.    -0.001   338.04  -2.278E-01   
 Gd-153     102.43        54.        14.     0.008    77.39   8.671E-01   
 Np-239     102.40        46.        16.     0.009    64.22   8.926E-01   
 EU-155     105.52        83.         4.     0.002   347.18   2.340E-01   
 Np-239     106.35        79.         5.     0.003   280.03   2.644E-01   
 EU-152     122.30        66.         2.     0.001   647.02   8.287E-02   
 CO-57      122.30        66.         2.     0.001   591.28   3.030E-02   
 EU-154     123.09        73.        -3.    -0.002   398.07  -9.993E-02   
 PA-234     131.36        82.       -10.    -0.006   131.32  -7.560E-01   
 HF-181     132.80        58.        19.     0.011    60.21   6.092E-01   
 HF-181     135.89        69.        11.     0.006   107.92   2.657E+00   
 CO-57      135.85        65.        11.     0.006   108.13   1.412E+00   
 U-235      144.16        78.         9.     0.005   141.25   1.171E+00   
 Ba-140     163.09        56.        11.     0.006    96.62   2.822E+00   
 U-235      163.02        53.        11.     0.006    97.58   3.350E+00   
 CE-139     165.85        49.         7.     0.004   146.53   1.333E-01   
 TH-229     193.28        27.         6.     0.003   134.68   2.204E+00   
 TH-229     210.90        52.         2.     0.001   514.75   1.194E+00   
 TH-227     236.56       156.       -34.    -0.019    55.31  -5.271E+00   
 EU-152     244.71        50.        -4.    -0.002   286.85  -9.280E-01   
 TH-227     257.20        39.        -6.    -0.003   149.01  -1.789E+00   
 Cd-113m    263.79        30.        -3.    -0.002   245.41  -1.117E+03   
 BI-210M    265.97        24.         4.     0.002   173.25   1.753E-01   
 I-131      283.30        29.         6.     0.003   136.91   2.085E+00   
 Ir-192     298.25        34.        -4.    -0.002   238.57  -2.662E-01   
 PA-231     299.06        27.         3.     0.002   232.88   2.994E+00   
 PA-233     299.05        27.         3.     0.002   232.91   1.188E+00   
 PA-231     303.89        25.        -4.    -0.002   180.90  -3.224E+00   
 BA-133     303.91        24.        -4.    -0.002   173.24  -5.250E-01   
 BI-210M    307.93        14.        -3.    -0.002   201.35  -2.257E-01   
 Ir-192     308.39        30.        -4.    -0.002   181.55  -3.260E-01   
 PA-233     311.90        28.        -2.    -0.001   361.51  -1.377E-01   
 CR-51      319.04        27.         2.     0.001   489.15   3.682E-01   
 La-140     328.68        26.         1.     0.001   786.67   1.106E-01   
 Cs-136     339.93        57.       -12.    -0.007    93.45  -6.369E-01   
 EU-152     344.10        24.         7.     0.004   103.60   6.755E-01   
 BA-133     355.91        19.         2.     0.001   296.42   8.755E-02   
 I-131      364.44        31.        -5.    -0.003   155.69  -1.695E-01   
 BA-133     384.12        21.         8.     0.005    83.17   2.573E+00   
 SB-125     428.10        27.        -2.    -0.001   391.74  -1.876E-01   
 AG-108M    433.71        28.        -3.    -0.002   235.33  -1.067E-01   
 pm-146     453.64        17.         1.     0.001   458.26   6.052E-02   
 SB-125     463.40        16.         4.     0.002   143.23   1.235E+00   
 Ir-192     467.55        15.         4.     0.002   134.81   2.627E-01   
 PM-144     477.22        16.        -2.    -0.001   237.76  -1.876E-01   
 BE-7       476.88        18.        -3.    -0.002   182.20  -1.052E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:30:07 PMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     487.85        22.         5.     0.003   137.37   3.613E-01   
 RU-103     497.12        25.        -2.    -0.001   343.85  -7.518E-02   
 RH-106     510.68        20.        38.     0.021    23.29   6.327E+00   
 CS-134     569.42        28.        -3.    -0.002   257.11  -7.034E-01   
 PA-234     569.50        28.        -3.    -0.002   273.11  -1.224E+00   
 BI-207     569.46        25.        -2.    -0.001   342.94  -7.809E-02   
 SB-125     601.33        19.         3.     0.002   231.92   5.843E-01   
 RU-103     609.36        20.        72.     0.040    14.68   4.752E+01   
 AG-108M    616.69        20.        -2.    -0.001   420.31  -6.540E-02   
 PM-144     620.75        12.         3.     0.001   203.53   9.792E-02   
 RH-106     622.34        22.        -1.     0.000   823.01  -3.117E-01   
 I-131      636.26        24.        -3.    -0.001   273.78  -1.411E+00   
 AG-110M    657.89        16.         1.     0.001   391.21   6.320E-02   
 NB-94      702.86        18.         7.     0.004    99.53   2.816E-01   
 AG-108M    722.24        21.         2.     0.001   438.94   7.143E-02   
 EU-154     724.46        31.        -6.    -0.003   136.62  -1.290E+00   
 ZR-95      724.57        31.        -6.    -0.003   140.85  -5.681E-01   
 BI-212     726.68        16.         7.     0.004    83.60   4.246E+00   
 pm-146     735.84         5.         4.     0.002    93.16   7.813E-01   
 pm-146     748.01        16.        -1.    -0.001   462.48  -1.599E-01   
 ZR-95      757.69        17.         1.     0.001   607.00   8.032E-02   
 AG-110M    763.86        14.         1.     0.001   507.74   2.105E-01   
 NB-95      765.93        20.        -3.    -0.002   226.25  -1.293E-01   
 EU-152     779.84        17.         3.     0.001   226.77   9.405E-01   
 BI-212     785.47        20.        -2.    -0.001   272.03  -8.540E+00   
 CS-134     795.79        15.         3.     0.002   170.33   1.856E-01   
 CS-134     803.29        15.         3.     0.001   219.73   1.382E+00   
 CO-58      812.29        19.        -4.    -0.002   145.85  -2.112E-01   
 La-140     814.70         7.         5.     0.003    87.51   9.830E-01   
 Cs-136     818.57        14.        -2.    -0.001   245.98  -1.061E-01   
 MN-54      834.94        11.         6.     0.003    96.39   2.647E-01   
 Co-56      846.28        18.        -2.    -0.001   325.01  -9.169E-02   
 NB-94      871.64        12.         2.     0.001   241.54   1.057E-01   
 EU-154     874.13        11.         1.     0.001   453.18   4.194E-01   
 PA-234     881.63        16.        -4.    -0.002   165.64  -3.023E+00   
 AG-110M    883.69         9.         1.     0.001   359.58   8.402E-02   
 Sc-46      888.60        11.         2.     0.001   236.01   1.063E-01   
 y-88       898.49        12.         1.     0.001   502.01   5.292E-02   
 EU-152     968.60        16.         2.     0.001   245.28   8.835E-01   
 EU-154     995.85        13.        -2.    -0.001   255.85  -1.056E+00   
 EU-154    1004.67        11.         1.     0.001   324.85   4.564E-01   
 Cs-136    1047.26        14.         2.     0.001   321.01   1.209E-01   
 BI-207    1062.86         8.         5.     0.003    88.10   4.009E-01   
 Ga-68     1077.29        15.        -1.    -0.001   394.80  -2.944E+00   
 FE-59     1098.39        14.        -2.    -0.001   224.16  -2.590E-01   
 Ta-182    1120.84        19.         7.     0.004    95.30   1.219E+00   
 CO-60     1173.22        23.        -3.    -0.002   225.48  -1.950E-01   
 Ta-182    1190.54         8.         7.     0.004    68.91   2.659E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1220.20        21.        -2.    -0.001   293.35  -5.321E-01   
 Co-56     1237.44        19.         8.     0.004    88.34   7.488E-01   
 FE-59     1291.29        20.        -2.    -0.001   292.94  -3.436E-01   
 AG-110M   1384.61         7.        -2.    -0.001   198.82  -5.699E-01   
 EU-152    1407.50         6.         1.     0.001   258.69   4.901E-01   
 SB-124    1690.85         6.        -2.    -0.001   202.33  -3.291E-01   
 y-88      1837.10         6.         0.     0.000   906.73  -3.366E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.0522E+00   -1.0522E+00    1.822E+02%                6.86E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.48E+00
 K-40   #     1.3766E+02    1.3766E+02    7.458E+00%                1.36E+01
 Sc-46  #A    1.0629E-01    1.0629E-01    2.360E+02%                9.27E-01
 CR-51  #A    3.6820E-01    3.6821E-01    4.891E+02%                6.50E+00
 MN-54  #A    2.6475E-01    2.6475E-01    9.639E+01%                8.84E-01
 FE-59  #A   -2.5900E-01   -2.5900E-01    2.242E+02%                2.12E+00
 Co-56  #A    2.4283E-01    2.4283E-01    8.834E+01%                1.09E+00
 CO-57  #A    1.8360E-01    1.8360E-01    1.081E+02%                6.28E-01
 CO-58  #A   -2.1118E-01   -2.1118E-01    1.458E+02%                1.09E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.77E+00
 ZN-65  #A    1.3818E-02    1.3819E-02    3.886E+03%                2.08E+00
 NB-94  #A    1.9273E-01    1.9273E-01    9.953E+01%                9.66E-01
 ZR-95  #A    8.0320E-02    8.0320E-02    6.070E+02%                1.81E+00
 NB-95  #A   -1.2934E-01   -1.2934E-01    2.263E+02%                1.05E+00
 RU-103 #A   -7.5184E-02   -7.5184E-02    3.439E+02%                9.32E-01
 RH-106 #A   -3.1167E-01   -3.1167E-01    8.230E+02%                9.42E+00
 AG-108M#A   -1.7466E-02   -1.7466E-02    2.353E+02%                8.93E-01
 AG-110M#A    8.8486E-02    8.8486E-02    2.450E+02%                1.15E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.47E+00
 SB-124 #A    1.1551E-02    1.1551E-02    2.116E+03%                9.06E-01
 SB-125 #A    3.0751E-01    3.0751E-01    1.432E+02%                2.65E+00
 I-131  #A   -1.1851E-02   -1.1851E-02    1.037E+02%                9.22E-01
 Gd-153 #A    5.9321E-02    5.9321E-02    7.309E+01%                2.22E+00
 Ga-68  #A   -2.9318E+00   -2.9443E+00    3.948E+02%                4.30E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                6.52E-01
 BA-133 #A    8.7551E-02    8.7551E-02    2.964E+02%                9.44E-01
 CS-134 #A    1.5640E-01    1.5640E-01    1.703E+02%                1.23E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.56E+00
 CE-139 #A    1.3330E-01    1.3330E-01    1.465E+02%                6.73E-01
 Ba-140 #A    5.3997E-01    5.3997E-01    9.662E+01%                3.05E+00
 La-140 #A    2.2534E-01    2.2534E-01    8.751E+01%                1.89E+00
 CE-141 #A   -1.5908E-02   -1.5908E-02    2.441E+03%                1.36E+00
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140355.An1            
                                                                                 
 CE-144 #A    7.9740E-02    7.9740E-02    1.957E+03%                5.46E+00
 PM-144 #A    4.8215E-02    4.8215E-02    2.035E+02%                1.06E+00
 EU-152 #A    7.9515E-01    7.9515E-01    1.036E+02%                2.41E+00
 EU-154 #A    4.4140E-01    4.4140E-01    2.788E+02%                7.21E+00
 EU-155 #A    1.0463E+00    1.0463E+00    4.308E+01%                2.82E+00
 HF-181 #A    3.3693E-01    3.3693E-01    6.021E+01%                9.83E-01
 Ta-182 #A    1.6754E+00    1.6754E+00    5.880E+01%                3.98E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.03E+00
 TL-208       2.9647E+00    2.9647E+00    1.268E+01%                6.42E-01
 pm-146 #A    1.3233E-01    1.3233E-01    9.316E+01%                2.74E+00
 y-88   #A    5.2922E-02    5.2922E-02    5.020E+02%                1.00E+00
 Cd-113m#A   -1.1169E+03   -1.1169E+03    2.454E+02%                9.74E+03
 Cd-109  A    4.0801E+00    4.0801E+00    1.177E+02%                1.63E+01
 PB-210 #A   -2.5370E+00   -2.5370E+00    3.838E+02%                3.02E+01
 PB-212       5.4821E+00    5.4821E+00    1.245E+01%                1.75E+00
 PB-214       4.8911E+00    4.8911E+00    1.342E+01%                1.72E+00
 BI-207 #A    1.2910E-01    1.2910E-01    8.810E+01%                9.64E-01
 BI-212 #A    4.2457E+00    4.2457E+00    8.360E+01%                1.21E+01
 BI-214       7.1429E+00    7.1429E+00    1.361E+01%                1.85E+00
 BI-210M#A    1.7526E-01    1.7526E-01    1.732E+02%                1.07E+00
 RA-224  A    1.1699E+01    1.1699E+01    4.889E+01%                1.85E+01
 AC-228       7.7215E+00    7.7215E+00    1.491E+01%                1.30E+00
 TH-227 #A   -5.2708E+00   -5.2708E+00    5.531E+01%                9.55E+00
 TH-229 #A    1.7952E+00    1.7952E+00    1.347E+02%                1.03E+01
 TH-234 #A    7.6447E+00    7.6447E+00    9.066E+01%                2.49E+01
 PA-231 #A   -3.5950E-01   -3.5950E-01    1.474E+02%                2.06E+01
 PA-233 #A    5.7093E-02    5.7093E-02    2.150E+02%                1.79E+00
 PA-234 #A   -7.5598E-01   -7.5598E-01    1.313E+02%                3.38E+00
 PA-234M#A   -2.9407E+01   -2.9407E+01    1.190E+03%                1.40E+02
 U-235  #A    1.8612E+00    1.8612E+00    8.584E+01%                5.65E+00
 AM-241 #A   -3.5872E-01   -3.5872E-01    1.939E+02%                2.39E+00
 Np-237  A    3.6217E+00    3.6217E+00    3.880E+01%                4.44E+00
 Ir-192 #A    9.7938E-02    9.7939E-02    1.348E+02%                9.72E-01
 Cs-136 #A   -5.2325E-03   -5.2325E-03    2.022E+02%                9.56E-01
 Np-239 #A    2.6439E-01    2.6441E-01    2.800E+02%                2.56E+00
 Nd-147 #A    4.3551E-02    4.3552E-02    4.257E+03%                6.81E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  1999.7 keV)     1.812E+02  Bq/Sample     
 Total Decayed Activity (  277.1 to  1999.7 keV) 1.8118523E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140357 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-6-E 
             Detector: Ge 7 SN/154        
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-6-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:14        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:15:02     Real Time: 1826   sec
        Analysis Time: 2/10/2014 15:45        Dead Time: 1.42   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       6.149E-01          273.7     1.683E+00    1.683E+00    6.102E+00
NA-22      2.352E-03        15550.0     3.657E-01    3.657E-01    1.386E+00
K-40       2.220E+02            6.0     1.334E+01    1.752E+01    1.262E+01
Sc-46      4.693E-01           59.1     2.773E-01    2.784E-01    9.509E-01
CR-51     -7.092E-01          243.4     1.726E+00    1.726E+00    6.090E+00
MN-54      0.000E+00         1000.0     1.122E-01    1.122E-01    1.684E+00
FE-59      7.156E-01           81.1     5.804E-01    5.815E-01    2.584E+00
Co-56      2.356E-02         1203.0     2.834E-01    2.834E-01    1.053E+00
CO-57      1.078E-02         1264.0     1.362E-01    1.362E-01    4.786E-01
CO-58      3.157E-02          843.0     2.662E-01    2.662E-01    9.897E-01
CO-60      8.513E-02          235.0     2.001E-01    2.001E-01    1.242E+00
ZN-65      2.361E-01          302.6     7.143E-01    7.144E-01    2.607E+00
NB-94     -1.448E-01          180.9     2.620E-01    2.621E-01    9.346E-01
ZR-95      0.000E+00         1000.0     1.886E-01    1.886E-01    1.631E+00
NB-95     -1.550E-01          207.0     3.209E-01    3.210E-01    1.138E+00
RU-103     0.000E+00         1000.0     9.008E-02    9.008E-02    7.763E-01
RH-106     1.464E+00          214.1     3.135E+00    3.135E+00    9.525E+00
AG-108M    4.550E-03         4685.0     2.132E-01    2.132E-01    7.784E-01
AG-110M    2.612E-02          100.7     2.629E-02    2.633E-02    1.643E+00
SN-113    -1.235E-01          258.5     3.191E-01    3.192E-01    1.127E+00
SB-124     1.736E-02         1485.0     2.578E-01    2.578E-01    9.400E-01
SB-125     1.183E+00           68.0     8.039E-01    8.062E-01    2.305E+00
I-131      6.686E-01           47.3     3.165E-01    3.184E-01    6.317E-01
Gd-153     8.589E-02          343.8     2.953E-01    2.953E-01    1.882E+00
Ga-68      6.672E+00          176.7     1.179E+01    1.180E+01    4.245E+01
Tc-99m    -8.657E-02          175.2     1.517E-01    1.517E-01    5.209E-01
BA-133    -1.483E-01          222.4     3.299E-01    3.300E-01    1.156E+00
CS-134     1.328E-01           61.0     8.092E-02    8.122E-02    1.142E+00
CS-137     0.000E+00         1000.0     1.513E-01    1.513E-01    1.556E+00
CE-139    -1.894E-01          113.5     2.150E-01    2.157E-01    7.260E-01
Ba-140    -1.975E-01          441.7     8.723E-01    8.723E-01    3.171E+00
La-140    -3.010E-01          151.1     4.547E-01    4.550E-01    1.635E+00
CE-141    -9.151E-02          349.7     3.200E-01    3.200E-01    1.104E+00
CE-144    -2.357E-01          512.3     1.207E+00    1.207E+00    4.197E+00
PM-144     1.732E-01          142.3     2.465E-01    2.466E-01    9.413E-01
EU-152     3.049E-01          174.3     5.316E-01    5.318E-01    2.219E+00
EU-154     5.005E-01          267.3     1.338E+00    1.338E+00    7.781E+00
EU-155     9.044E-01           52.4     4.738E-01    4.764E-01    2.435E+00
HF-181     4.034E-01           58.0     2.341E-01    2.350E-01    7.834E-01
Ta-182     2.204E+00           52.5     1.157E+00    1.163E+00    3.957E+00
Hg-203    -7.032E-03         3339.0     2.348E-01    2.348E-01    8.311E-01
TL-208     3.100E+00           13.0     4.038E-01    4.347E-01    5.688E-01
pm-146     4.197E-01          163.0     6.840E-01    6.843E-01    2.718E+00

Page 606 of 1443



y-88       1.090E-01          299.7     3.265E-01    3.266E-01    1.188E+00
Cd-113m   -8.518E+02          321.9     2.742E+03    2.743E+03    9.650E+03
Cd-109     2.180E+00           93.4     2.036E+00    2.040E+00    6.951E+00
PB-210     1.287E+01           50.8     6.532E+00    6.576E+00    1.972E+01
PB-212     7.544E+00            8.2     6.190E-01    7.883E-01    1.249E+00
PB-214     8.932E+00            8.8     7.894E-01    9.158E-01    1.498E+00
BI-207     0.000E+00         1000.0     1.702E-01    1.702E-01    1.056E+00
BI-212     8.519E+00           47.7     4.062E+00    4.086E+00    1.283E+01
BI-214     7.685E+00           14.2     1.090E+00    1.161E+00    1.886E+00
BI-210M   -1.597E-01          201.8     3.222E-01    3.223E-01    1.125E+00
RA-224     1.105E+01           50.8     5.612E+00    5.656E+00    1.825E+01
AC-228     7.062E+00           17.2     1.211E+00    1.263E+00    3.912E+00
TH-227     4.807E-01          140.5     6.752E-01    6.759E-01    1.328E+01
TH-229     3.359E+00           98.7     3.315E+00    3.326E+00    1.122E+01
TH-234     7.692E+00           42.4     3.261E+00    3.286E+00    2.172E+01
PA-231     5.904E+00           49.9     2.947E+00    2.964E+00    2.609E+01
PA-233     1.373E+00           49.3     6.763E-01    6.803E-01    1.500E+00
PA-234     7.824E-01          102.2     7.994E-01    8.005E-01    2.694E+00
PA-234M    2.231E+01          167.6     3.739E+01    3.741E+01    1.386E+02
U-235      1.231E+00          101.4     1.248E+00    1.249E+00    4.702E+00
AM-241     9.414E-01           72.0     6.780E-01    6.797E-01    2.250E+00
Np-237     2.138E-01          551.4     1.179E+00    1.179E+00    4.078E+00
Ir-192     4.798E-01           53.4     2.563E-01    2.578E-01    4.442E-01
Cs-136     2.130E-02         1319.0     2.810E-01    2.810E-01    1.042E+00
Np-239     5.508E-01          118.6     6.532E-01    6.541E-01    2.209E+00
Nd-147    -8.199E-01          184.2     1.510E+00    1.511E+00    5.399E+00
-----------------------------------------------------------------------------
Total      3.537E+02

      Analyst: JustinL                            
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 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-6-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140357.An1

 Acquisition information
        Start time:                 2/10/2014 3:15:02 PM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.42 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:14:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1600

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.46       24.  31.28   0.74  2.483E-02    46.54   4.250    PBC<MDA PB210 
    52.20        7. 140.47   0.84  2.841E-02    50.14   8.000    PBC<MDA TH227 
    59.94       23.  72.02   0.85  3.701E-02    59.54  35.900    PBC<MDA AM241 
    63.20       20.  44.90   0.85  4.005E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.67       99.  18.20   0.87  4.759E-02
    77.10      173.  11.08   0.87  4.887E-02
    80.98       12. 133.45   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    86.63        3. 551.38   0.88  5.279E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.120E-02 EU155 
                                                86.54  30.700  9.120E-02 EU155 
    86.69        8.  93.39   0.88  5.329E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.716E-01 EU155 
    87.01       48.  32.81   0.46  5.296E-02    86.54  30.700  1.645E+00 EU155 
    92.93       57.  33.75   0.89  5.470E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.033E+01 AC228 
                                                92.59   5.584  5.821E+00 TH234 
                                                93.35   5.561  1.033E+01 AC228 
    92.95       44.  27.24   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    99.91       15. 100.45   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   103.54        3. 465.45   0.90  5.626E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.377E-01 Np239 
   103.56        5. 343.79   0.90  5.622E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.853E-01 Np239 
   105.77        9. 167.20   0.90  5.638E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  4.275E-01 EU155 
   106.47       13. 118.59   0.90  5.643E-02   106.13  22.700    PBC<MDA Np239 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   121.77        7. 174.34   0.92  5.608E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  8.143E-02 CO57  
   131.72       14. 102.18   0.93  5.493E-02   131.29  18.000    PBC<MDA PA234 
   138.12       10.  97.77   0.93  5.413E-02   136.30   5.850    PBC<MDA HF181 
   143.60       14. 101.41   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
   163.78        4. 334.73   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
   193.72       11.  98.68   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
                                               193.51   4.400  3.359E+00 TH229 
   238.64      207.   9.66   0.98  3.602E-02   238.63  43.300  7.152E+00 PB212 
   241.02       29.  50.78   1.04  3.572E-02   240.99   4.100    PBC<MDA RA224 
   242.03       45.  26.67   1.04  3.560E-02   242.00   7.430  9.424E+00 PB214 
   277.18       19.  52.24   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
   295.23      122.  14.40   1.10  3.008E-02   295.09  19.300  1.164E+01 PB214 
   296.03       18.  89.13   1.10  3.001E-02   295.95  30.160    PBC<MDA Ir192 
   300.23       21.  49.91   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.589E+01 PA231 
                                               300.18   6.200  6.305E+00 PA233 
   300.23       21.  49.91   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.589E+01 PA231 
                                               300.18   6.200  6.305E+00 PA233 
   300.24       21.  49.86   1.10  2.965E-02   300.03   3.280  1.192E+01 PB212 
                                               300.07   2.460  1.590E+01 PA231 
                                               300.18   6.200  6.310E+00 PA233 
   308.79        1. 741.81   1.11  2.897E-02   308.44  31.750    PBC<MDA Ir192 
   311.80       10.  85.00   1.12  2.869E-02   312.01  36.000    PBC<MDA PA233 
   316.91       12.  58.90   0.28  2.834E-02   316.49  87.040    PBC<MDA Ir192 
   338.76       37.  27.16   1.14  2.677E-02   338.32  12.010  6.453E+00 AC228 
                                               338.32  12.010  6.453E+00 AC228 
   345.81       13.  58.03   1.15  2.627E-02   345.83  15.070    PBC<MDA HF181 
                                               345.83  15.070  1.814E+00 HF181 
   352.10      158.  10.14   1.20  2.587E-02   351.93  37.600  8.992E+00 PB214 
   365.84       11.  64.99   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   463.27       10.  82.55   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  2.556E+00 SB125 
   477.11        2. 308.51   1.28  1.990E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  5.533E-01 BE7   
   477.16        2. 273.66   1.28  1.987E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  6.149E-01 BE7   
   482.70        1. 468.80   1.29  1.971E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  4.537E-02 HF181 
   511.08       30.  34.95   1.31  1.870E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  4.382E+00 RH106 
   583.21       79.  13.03   1.05  1.668E-02   583.02  84.500  3.100E+00 TL208 
   609.40      105.  13.69   1.30  1.605E-02   609.31  46.090  7.877E+00 BI214 
                                               610.30   5.750  6.323E+01 RU103 
                                               610.30   5.750  6.323E+01 RU103 
   609.47       88.  13.41   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.293E+01 RU103 
   636.38       10.  67.97   1.43  1.546E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  5.012E+00 I131  
                                               635.89  11.310  3.172E+00 SB125 
   636.39       10.  68.85   1.43  1.543E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  4.929E+00 I131  
   696.10        5. 142.31   1.49  1.426E-02   696.54  99.000    PBC<MDA PM144 
   727.56       16.  47.68   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   736.32        3. 195.24   1.52  1.358E-02   735.72  22.500    PBC<MDA pm146 
   746.32        2. 260.99   1.53  1.340E-02   747.16  34.000    PBC<MDA pm146 
   763.87        5. 110.64   1.55  1.314E-02
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   779.05        2. 296.92   1.56  1.291E-02   778.92  12.940    PBC<MDA EU152 
   795.97        9.  60.96   1.58  1.266E-02   795.87  85.530    PBC<MDA CS134 
   813.85        1. 842.98   1.59  1.246E-02   810.78  99.460    PBC<MDA CO58  
   860.91        4. 181.63   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   880.52        2. 227.58   1.65  1.157E-02   880.53   6.000    PBC<MDA PA234 
   887.75        4. 153.15   1.66  1.147E-02   889.28  99.984    PBC<MDA Sc46  
   897.35        2. 299.69   1.66  1.137E-02   898.04  93.700    PBC<MDA y88   
   911.32       43.  20.93   1.68  1.122E-02   911.07  29.000  7.315E+00 AC228 
                                               911.07  29.000  7.315E+00 AC228 
   960.47        2. 232.75   1.72  1.066E-02   964.11  14.605    PBC<MDA EU152 
   969.17       14.  52.07   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  4.197E+00 AC228 
   997.42        2. 267.33   1.75  1.035E-02   996.33  10.600    PBC<MDA EU154 
  1001.96        3.  99.68   1.75  1.031E-02  1001.00   0.837    PBC<MDA PA234M
  1050.00        3. 214.15   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.078E+01 RH106 
  1077.35        3. 176.70   1.81  9.646E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.44        5. 133.86   1.83  9.472E-03  1099.25  56.500    PBC<MDA FE59  
  1113.72        2. 302.59   1.84  9.347E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.55       13.  59.10   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.655E-01 Sc46  
                                              1121.30  34.900  2.194E+00 Ta182 
  1120.59       10.  60.70   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.61       14.  52.51   1.85  9.303E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.207E-01 Sc46  
                                              1121.30  34.900  2.353E+00 Ta182 
  1173.18        3. 235.00   1.89  8.929E-03  1173.24  99.900    PBC<MDA CO60  
  1188.80        5. 139.06   1.90  8.821E-03  1189.05  16.200    PBC<MDA Ta182 
  1293.05        6.  91.65   1.98  8.180E-03  1291.60  43.200    PBC<MDA FE59  
  1408.36        4. 140.09   2.06  7.560E-03  1408.00  21.005    PBC<MDA EU152 
  1460.83      312.   5.91   1.98  7.309E-03  1460.83  10.670  2.220E+02 K40   
  1764.13       12.  37.45   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.27    74.68       140.       115. 2.416E+03   21.39   0.699  -      s 
   307.95    77.10        77.       174. 3.567E+03   11.16   0.888  -        
   348.19    87.01        78.        45. 8.576E+02   31.18   0.880  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.39    46.46        56.        24.     0.014    31.28   0.735s
 TH-227    208.35    52.20        49.         7.     0.004   140.47   0.840s
 AM-241    239.30    59.94       120.        23.     0.013    72.02   0.850s
 TH-234    252.38    63.20       149.        20.     0.011    44.90   0.854s
 BA-133    323.49    80.98       131.        12.     0.007   133.45   0.874s
 Np-237    345.53    86.49       106.         3.     0.001   551.38   0.880D
 EU-155    347.80    87.06       160.        36.     0.020    52.39   0.880s
 Cd-109    346.32    86.69        23.         8.     0.004    93.39   0.881 
 Nd-147    364.01    91.11       274.       -39.    -0.022    61.83   0.885s
 TH-234    371.37    92.95       167.        44.     0.025    27.24   0.886s
 AC-228    371.31    92.93       154.        57.     0.031    33.75   0.887s
 Np-239    399.21    99.91       103.        15.     0.008   100.45   0.894s
 Gd-153    413.83   103.56       118.         5.     0.003   343.79   0.898s
 Np-239    413.75   103.54       120.         3.     0.002   465.45   0.898s
 EU-155    422.67   105.77       114.         9.     0.005   167.20   0.900s
 Np-239    425.47   106.47       107.        13.     0.007   118.59   0.901s
 EU-152    486.68   121.77        72.         7.     0.004   174.34   0.918 
 EU-154    499.83   125.06        81.        -3.    -0.001   476.32   0.919s
 PA-234    526.48   131.72        94.        14.     0.008   102.18   0.928s
 HF-181    538.79   134.80        65.        -4.    -0.002   309.00   0.930s
 CE-144    533.96   133.59        85.        -3.    -0.001   512.28   0.930s
 HF-181    552.08   138.12        40.        10.     0.005    97.77   0.933s
 CO-57     549.24   137.41        61.        -4.    -0.002   267.46   0.934s
 Tc-99m    556.68   139.27        76.        -7.    -0.004   175.20   0.938s
 U-235     573.99   143.60        98.        14.     0.008   101.41   0.941s
 CE-141    578.83   144.81       104.        -4.    -0.002   349.66   0.943s
 Ba-140    645.26   161.41        97.        -4.    -0.002   344.41   0.961s
 U-235     654.72   163.78        89.         4.     0.002   334.73   0.962s
 CE-139    661.58   165.50       107.       -13.    -0.007   113.53   0.965s
 TH-229    774.48   193.72        58.        11.     0.006    98.68   0.994s
 TH-229    842.79   210.79        72.        -7.    -0.004   172.59   1.012s
 PB-212    954.15   238.63        48.       212.     0.118     7.97   1.041D
 RA-224    963.57   240.99        95.        29.     0.016    50.78   1.044D
 PB-214    967.61   242.00        49.        45.     0.025    26.67   1.045D
 EU-152    978.12   244.62        60.        -5.    -0.003   239.08   1.048s
 TH-227   1018.00   254.59        33.        -1.    -0.001   799.62   1.060s
 Cd-113m  1054.53   263.72        47.        -3.    -0.002   321.95   1.067s
 BI-210M  1061.98   265.59        43.        -5.    -0.003   201.79   1.069s
 TL-208   1108.35   277.18        40.        19.     0.011    52.24   1.081 
 I-131    1135.88   284.06        50.        -6.    -0.003   166.81   1.089s
 PB-214   1180.00   295.09        43.        92.     0.051    14.48   1.100D
 Ir-192   1183.44   295.95       120.        18.     0.010    89.13   1.101D
 PB-212   1200.58   300.23        44.        21.     0.012    49.91   1.105s
 PA-231   1200.58   300.23        44.        21.     0.012    49.91   1.105s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1200.59   300.24        44.        21.     0.012    49.86   1.105s
 PA-231   1208.06   302.10        63.        -4.    -0.002   285.73   1.107s
 Ba-140   1222.19   305.64        32.        -3.    -0.002   236.22   1.110s
 BI-210M  1222.16   305.63        32.        -3.    -0.002   236.21   1.110s
 Ir-192   1234.79   308.79        26.         1.     0.001   741.81   1.113 
 PA-233   1246.85   311.80        29.        10.     0.005    85.00   1.117s
 Ir-192   1267.30   316.91        13.        12.     0.006    58.90   0.275s
 CR-51    1285.32   321.42        36.        -4.    -0.002   243.38   1.125s
 La-140   1322.62   330.74        47.        -8.    -0.005   124.14   1.134s
 AC-228   1354.70   338.76        33.        37.     0.021    27.16   1.144s
 Cs-136   1362.30   340.66        47.        -3.    -0.002   340.46   1.146s
 EU-152   1379.10   344.86        29.        -1.    -0.001   745.89   1.150s
 HF-181   1382.91   345.81        22.        13.     0.007    58.03   1.151s
 PB-214   1408.06   352.10        26.       158.     0.087    10.14   1.202 
 BA-133   1424.12   356.12        42.        -4.    -0.002   222.43   1.161s
 I-131    1463.03   365.84        20.        11.     0.006    64.99   1.170s
 BA-133   1534.13   383.62        37.        -1.    -0.001   582.91   1.189s
 SN-113   1566.41   391.69        36.        -3.    -0.002   258.46   1.197s
 pm-146   1819.11   454.86        25.        -2.    -0.001   313.43   1.259s
 SB-125   1852.76   463.27        28.        10.     0.005    82.55   1.268s
 Ir-192   1870.37   467.67        24.        -1.    -0.001   704.97   1.272s
 PM-144   1908.15   477.11        20.         2.     0.001   308.51   1.281s
 BE-7     1908.32   477.16        19.         2.     0.001   273.66   1.282s
 HF-181   1930.47   482.70        18.         1.     0.001   468.80   1.286s
 RH-106   2044.00   511.08        38.        30.     0.016    34.95   1.315s
 Nd-147   2119.48   529.95        19.        -3.    -0.002   184.17   1.333s
 Ba-140   2148.12   537.10        23.        -2.    -0.001   441.68   1.339s
 CS-134   2253.46   563.44        25.        -3.    -0.002   258.77   1.364s
 TL-208   2332.54   583.21         6.        79.     0.044    13.03   1.052s
 CS-134   2426.27   606.64        41.        -5.    -0.003   194.82   1.403s
 BI-214   2437.32   609.40        23.       105.     0.058    13.69   1.297 
 RU-103   2437.60   609.47        25.        88.     0.049    13.41   1.408s
 AG-108M  2448.06   612.09        27.        -4.    -0.002   176.86   1.412s
 PM-144   2465.34   616.40        16.        -4.    -0.002   142.56   1.415s
 SB-125   2545.24   636.38        18.        10.     0.006    67.97   1.432s
 I-131    2545.27   636.39        18.        10.     0.005    68.85   1.433s
 AG-110M  2632.60   658.22        19.        -1.    -0.001   518.26   1.452s
 PM-144   2784.15   696.10        21.         5.     0.003   142.31   1.487s
 NB-94    2808.71   702.25        20.        -4.    -0.002   180.94   1.493s
 SB-124   2895.23   723.87        34.        -6.    -0.003   143.54   1.511s
 AG-108M  2895.29   723.89        34.        -6.    -0.003   144.56   1.511s
 EU-154   2895.42   723.92        37.        -7.    -0.004   137.43   1.511s
 ZR-95    2895.42   723.92        34.        -6.    -0.003   153.78   1.512s
 BI-212   2909.98   727.56        21.        16.     0.009    47.68   1.515s
 pm-146   2945.00   736.32        21.         3.     0.002   195.24   1.523s
 pm-146   2985.03   746.32        18.         2.     0.001   260.99   1.533s
 AG-110M  3055.20   763.87        15.         5.     0.003   110.64   1.548s
 NB-95    3062.58   765.71        27.        -4.    -0.002   207.04   1.549s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3115.95   779.05        20.         2.     0.001   296.92   1.561s
 CS-134   3183.61   795.97        11.         9.     0.005    60.96   1.576s
 CO-58    3255.12   813.85        17.         1.     0.000   842.98   1.589s
 TL-208   3443.39   860.91        20.         4.     0.002   181.63   1.632s
 PA-234   3521.83   880.52        14.         2.     0.001   227.58   1.649s
 PA-234   3544.01   886.07        21.        -6.    -0.003   121.67   1.651 
 AG-110M  3543.47   885.93        22.        -4.    -0.002   168.24   1.653s
 Sc-46    3550.76   887.75        13.         4.     0.002   153.15   1.657s
 y-88     3589.12   897.35        19.         2.     0.001   299.69   1.664s
 AC-228   3645.03   911.32        19.        43.     0.024    20.93   1.675s
 AG-110M  3744.72   936.24        24.        -6.    -0.003   128.62   1.697s
 PA-234   3776.03   944.07        18.        -2.    -0.001   350.37   1.704s
 EU-152   3841.62   960.47        11.         2.     0.001   232.75   1.719s
 AC-228   3876.41   969.17        20.        14.     0.008    52.07   1.724s
 EU-154   3989.41   997.42        16.         2.     0.001   267.33   1.746s
 PA-234M  4007.57  1001.96        16.         3.     0.002    99.68   1.750s
 EU-154   4026.16  1006.60        22.        -6.    -0.003   123.81   1.753s
 Cs-136   4190.33  1047.65        23.        -3.    -0.002   227.17   1.788s
 RH-106   4199.73  1050.00        19.         3.     0.002   214.15   1.790s
 Ga-68    4309.13  1077.35        15.         3.     0.002   176.70   1.812s
 FE-59    4397.50  1099.44        23.         5.     0.003   133.86   1.829s
 EU-152   4446.03  1111.57        22.        -4.    -0.002   165.70   1.839s
 ZN-65    4454.63  1113.72        17.         2.     0.001   302.59   1.842s
 BI-214   4482.09  1120.59        25.        10.     0.006    60.70   1.845s
 Sc-46    4481.95  1120.55        22.        13.     0.007    59.10   1.845s
 Ta-182   4482.16  1120.61        19.        14.     0.008    52.51   1.846s
 CO-60    4692.45  1173.18        19.         3.     0.001   235.00   1.887s
 Ta-182   4754.93  1188.80        20.         5.     0.003   139.06   1.899s
 FE-59    5171.92  1293.05        12.         6.     0.003    91.65   1.975s
 AG-110M  5532.33  1383.15        15.        -2.    -0.001   269.85   2.042s
 EU-152   5633.13  1408.36        11.         4.     0.002   140.09   2.059s
 K-40     5843.03  1460.83        10.       312.     0.173     5.91   1.976 
 La-140   6386.63  1596.74        12.        -3.    -0.002   151.08   2.185s
 BI-214   7056.14  1764.13         4.        12.     0.007    37.45   2.290s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   6.1487E-01                                      5.31E+01             
                           477.60 6.149E-01 ?(  6.102E+00 2.74E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C   2.3515E-03                                      9.50E+02             
                          1274.53 2.352E-03 %(  1.386E+00 1.56E+04 9.99E+01 G  
 
K-40     N   2.2201E+02                                      4.66E+11             
                          1460.83 2.220E+02  (P 1.262E+01 5.91E+00 1.07E+01 G  
 
Sc-46    F   4.6929E-01                                      8.38E+01             
                           889.28 1.731E-01 ?(  9.509E-01 1.53E+02 1.00E+02 G  
                          1120.55 7.655E-01 ?(  1.476E+00 5.91E+01 1.00E+02 G  
 
CR-51    F  -7.0916E-01                                      2.77E+01             
                           320.08-7.092E-01 ?(  6.090E+00 2.43E+02 9.94E+00 G  
 
FE-59    F   7.1556E-01                                      4.45E+01             
                          1099.25 5.517E-01 ?(  2.584E+00 1.34E+02 5.65E+01 G  
                          1291.60 9.298E-01 ?(  2.936E+00 9.16E+01 4.32E+01 G  
 
Co-56    C   2.3556E-02                                      7.73E+01             
                           846.77 2.356E-02 %(  1.053E+00 1.20E+03 9.99E+01 G  
                          1238.28 4.456E-02 %   2.617E+00 1.61E+03 6.61E+01 G  
                          1037.84 2.186E-01 &   8.541E+00 1.05E+03 1.41E+01 G  
                          1771.35-2.132E-01 %   8.745E+00 1.03E+03 1.55E+01  A 
 
CO-57    C   1.0777E-02                                      2.72E+02             
                           122.06 1.078E-02 &(  4.786E-01 1.26E+03 8.56E+01 G  
                           136.47-4.042E-01 +   3.763E+00 2.67E+02 1.07E+01 G  
 
CO-58    C   3.1573E-02                                      7.09E+01             
                           810.78 3.157E-02 ?(  9.897E-01 8.43E+02 9.95E+01 G  
 
CO-60    F   8.5133E-02                                      1.93E+03             
                          1332.50 2.974E-03 %(  1.242E+00 1.07E+04 1.00E+02 G  
                          1173.24 1.674E-01 ?(  1.420E+00 2.35E+02 9.99E+01 G  
 
ZN-65    F   2.3606E-01                                      2.44E+02             
                          1115.55 2.361E-01 &(  2.607E+00 3.03E+02 5.06E+01 G  
 
NB-94    I  -1.4478E-01                                      7.41E+06             
                           702.63-1.448E-01 ?(  9.346E-01 1.81E+02 9.79E+01 G  
                           871.10 1.776E-02 %   1.113E+00 1.69E+03 9.99E+01 G  
 
NB-95    I  -1.5500E-01                                      6.40E+01             
                           765.79-1.550E-01 ?(  1.138E+00 2.07E+02 9.98E+01 G  
 
RH-106   I   1.4637E+00                                      3.74E+02             
                           621.92 0.000E+00 ?(  9.525E+00 1.00E+03 9.93E+00 G  
                          1050.36 1.078E+01 &(  8.302E+01 2.14E+02 1.56E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           511.86 4.382E+00 ?   4.692E+00 3.49E+01 2.00E+01 GA 
 
AG-108M  C   4.5499E-03                                      1.53E+05             
                           433.94 4.550E-03 %(  7.784E-01 4.69E+03 9.05E+01 G  
                           722.94-2.634E-01 +   1.323E+00 1.45E+02 9.08E+01 G  
                           614.28-1.677E-01 &   1.045E+00 1.77E+02 8.98E+01 G  
 
AG-110M  F   2.6116E-02                                      2.50E+02             
                           884.68-2.759E-01 ?(  1.643E+00 1.68E+02 7.27E+01 G  
                           657.76-4.749E-02 +   9.045E-01 5.18E+02 9.46E+01 G  
                           937.49-8.359E-01 +   3.748E+00 1.29E+02 3.44E+01 G  
                          1384.30-6.281E-01 +   6.207E+00 2.70E+02 2.43E+01 G  
                           763.94 1.011E+00 ?(  3.907E+00 1.11E+02 2.23E+01 G  
 
SN-113   F  -1.2346E-01                                      1.15E+02             
                           391.69-1.235E-01 ?(  1.127E+00 2.58E+02 6.40E+01 G  
 
SB-124   F   1.7359E-02                                      6.02E+01             
                           602.73 1.736E-02 %(  9.400E-01 1.48E+03 9.83E+01 G  
                          1690.98 0.000E+00 -   1.341E+00 1.00E+03 4.78E+01 G  
                           722.79-2.230E+00 +   1.112E+01 1.44E+02 1.08E+01 G  
 
SB-125   I   1.1829E+00                                      1.01E+03             
                           427.88-6.308E-02 &(  2.305E+00 1.00E+03 2.96E+01 G  
                           600.50 0.000E+00 +   5.814E+00 1.00E+03 1.79E+01 G  
                           635.89 3.172E+00 ?(  7.148E+00 6.80E+01 1.13E+01 G  
                           463.37 2.556E+00 @(  7.118E+00 8.25E+01 1.05E+01 G  
 
I-131    I   6.6861E-01                                      8.02E+00             
                           364.48 2.948E-01 &(  6.317E-01 6.50E+01 8.17E+01 G  
                           284.30-1.799E+00 +   1.039E+01 1.67E+02 6.14E+00 G  
                           636.97 4.929E+00 ?(  1.127E+01 6.89E+01 7.17E+00 G  
 
Gd-153   F   8.5885E-02                                      2.42E+02             
                            97.50 0.000E+00 ?(  1.882E+00 1.00E+03 3.00E+01 G  
                           103.20 2.041E-01 ?(  2.413E+00 3.44E+02 2.18E+01 G  
 
Ga-68    C   6.6723E+00                                      4.71E-02             
                          1077.40 6.672E+00 ?(  4.245E+01 1.77E+02 3.30E+00 G  
 
Tc-99m   I  -8.6566E-02                                      2.51E-01             
                           140.51-8.657E-02 ?(  5.209E-01 1.75E+02 8.93E+01 G  
 
BA-133   F  -1.4832E-01                                      3.85E+03             
                           356.00-1.483E-01 ?(  1.156E+00 2.22E+02 6.20E+01 G  
                           302.85 0.000E+00 &   4.351E+00 1.00E+03 1.83E+01 G  
                           383.84-3.857E-01 +   8.036E+00 5.83E+02 8.94E+00 GA 
                            80.99 3.990E-01     1.802E+00 1.33E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   1.3275E-01                                      7.54E+02             
                           604.71-1.677E-01 ?(  1.142E+00 1.95E+02 9.76E+01 G  
                           795.87 4.757E-01 ?(  9.441E-01 6.10E+01 8.55E+01 G  
                           569.32-7.266E-02 %   5.114E+00 1.90E+03 1.54E+01 G  
                           801.95 2.234E-01 &   1.075E+01 1.28E+03 8.69E+00 G  
                           563.24-1.086E+00 +   1.006E+01 2.59E+02 8.35E+00 G  
 
CE-139   F  -1.8935E-01                                      1.38E+02             
                           165.85-1.894E-01 ?(  7.260E-01 1.14E+02 7.99E+01 G  
 
Ba-140   I  -1.9749E-01                                      1.28E+01             
                           537.26-1.975E-01 ?(  3.171E+00 4.42E+02 2.44E+01 G  
                           162.66-7.526E-01 +   8.952E+00 3.44E+02 6.22E+00 G  
                           304.85-1.531E+00 &   1.280E+01 2.36E+02 4.29E+00 G  
 
La-140   I  -3.0100E-01                                      1.28E+01             
                          1596.21-3.010E-01 ?(  1.635E+00 1.51E+02 9.54E+01 G  
                           487.02-1.925E-02 %   1.444E+00 2.02E+03 4.55E+01 G  
                           328.76-8.095E-01 +   3.447E+00 1.24E+02 2.03E+01 G  
                           815.77-4.901E-02 %   4.542E+00 2.50E+03 2.33E+01 G  
 
CE-141   I  -9.1513E-02                                      3.25E+01             
                           145.44-9.151E-02 ?(  1.104E+00 3.50E+02 4.82E+01 G  
 
CE-144   I  -2.3567E-01                                      2.85E+02             
                           133.54-2.357E-01 &(  4.197E+00 5.12E+02 1.11E+01 G  
 
PM-144   C   1.7319E-01                                      3.63E+02             
                           696.54 1.880E-01 ?(  9.413E-01 1.42E+02 9.90E+01 G  
                           618.06-1.492E-01 +   7.546E-01 1.43E+02 9.91E+01 G  
                           476.81 1.384E-01 ?(  1.551E+00 3.09E+02 4.20E+01 G  
 
EU-152   F   3.0491E-01                                      4.94E+03             
                           344.29-8.223E-02 ?(  2.219E+00 7.46E+02 2.65E+01 G  
                          1112.07-1.808E+00 +   1.061E+01 1.66E+02 1.36E+01 G  
                           121.78 2.438E-01 ?(  1.461E+00 1.74E+02 2.86E+01 G  
                           778.92 7.352E-01 ?(  7.908E+00 2.97E+02 1.29E+01 G  
                           964.11 7.457E-01 ?(  6.427E+00 2.33E+02 1.46E+01 G  
                           244.69-9.694E-01 +   8.056E+00 2.39E+02 7.58E+00 G  
                          1408.00 1.238E+00 &   6.236E+00 1.40E+02 2.10E+01 GA 
 
EU-154   I   5.0045E-01                                      3.14E+03             
                           873.23-3.017E-02 %(  7.781E+00 6.78E+03 1.23E+01 G  
                           123.10-6.547E-02 +   1.085E+00 4.76E+02 4.08E+01 G  
                          1274.54 5.969E-03 %   3.938E+00 1.74E+04 3.52E+01 G  
                           723.36-1.308E+00 +   6.219E+00 1.37E+02 2.02E+01 G  
                          1004.77-1.702E+00 +   7.345E+00 1.24E+02 1.80E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           996.33 1.115E+00 &(  1.087E+01 2.67E+02 1.06E+01 G  
 
EU-155   I   9.0441E-01                                      1.81E+03             
                           105.31 4.275E-01 &(  2.435E+00 1.67E+02 2.12E+01 G  
                            86.54 1.234E+00  (  2.112E+00 5.24E+01 3.07E+01 G  
 
HF-181   F   4.0344E-01                                      4.24E+01             
                           482.00 4.537E-02 &(  7.834E-01 4.69E+02 8.05E+01 G  
                           133.02-8.799E-02 +   9.469E-01 3.09E+02 4.33E+01 G  
                           345.83 1.814E+00  (  3.425E+00 5.80E+01 1.51E+01 G  
                           136.30 1.697E+00 &(  5.637E+00 9.78E+01 5.85E+00 G  
 
Ta-182   F   2.2041E+00                                      1.14E+02             
                          1121.30 2.353E+00 &(  3.957E+00 5.25E+01 3.49E+01 G  
                          1221.41 2.181E-02 %   6.820E+00 8.59E+03 2.70E+01 G  
                          1189.05 1.884E+00 ?(  9.212E+00 1.39E+02 1.62E+01 G  
 
Hg-203   F  -7.0315E-03                                      4.66E+01             
                           279.20-7.032E-03 %(  8.311E-01 3.34E+03 8.15E+01 G  
 
TL-208   N   3.0995E+00                                      6.98E+02             
                           583.02 3.100E+00  (  5.688E-01 1.30E+01 8.45E+01 G  
                           277.28 5.263E+00 +   8.889E+00 5.22E+01 6.31E+00 G  
                           860.56 1.377E+00 -   8.920E+00 1.82E+02 1.24E+01 G  
 
pm-146   C   4.1969E-01                                      2.02E+03             
                           747.16 2.867E-01 &(  2.718E+00 2.61E+02 3.40E+01 G  
                           735.72 6.206E-01 ?(  4.329E+00 1.95E+02 2.25E+01 G  
                           453.88-9.434E-02 -   1.064E+00 3.13E+02 6.50E+01 G  
 
y-88     F   1.0895E-01                                      1.07E+02             
                           898.04 1.090E-01 ?(  1.188E+00 3.00E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.973E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -8.5181E+02                                      5.33E+03             
                           263.70-8.518E+02 &(  9.650E+03 3.22E+02 6.00E-03   K
 
Cd-109   F   2.1804E+00                                      4.53E+02             
                            88.04 2.180E+00  (  6.951E+00 9.34E+01 3.79E+00 G  
 
PB-210   N   1.2866E+01                                      8.14E+03             
                            46.54 1.287E+01 *(P 1.972E+01 3.13E+01 4.25E+00 G  
 
PB-212   N   7.5442E+00                                      6.98E+02             
                           238.63 7.544E+00  (P 1.249E+00 7.97E+00 4.33E+01 G  
                           300.03 1.191E+01 +   1.916E+01 4.99E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   8.9318E+00                                      5.84E+05             
                           351.93 8.992E+00  (  1.498E+00 1.01E+01 3.76E+01 G  
                           295.09 8.814E+00  (  3.179E+00 1.45E+01 1.93E+01 G  
                           242.00 9.424E+00     7.431E+00 2.67E+01 7.43E+00 GA 
 
BI-212   N   8.5185E+00                                      6.98E+02             
                           727.17 8.518E+00  (  1.283E+01 4.77E+01 7.55E+00 G  
                           785.42 0.000E+00 -   7.031E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   7.6847E+00                                      5.84E+05             
                           609.31 7.877E+00  (P 1.886E+00 1.37E+01 4.61E+01 G  
                          1120.29 4.024E+00 - P 1.031E+01 6.07E+01 1.51E+01 G  
                          1764.49 7.110E+00 ?(  7.215E+00 3.74E+01 1.54E+01 G  
 
BI-210M  T  -1.5966E-01                                      1.10E+09             
                           265.83-1.597E-01 ?(  1.125E+00 2.02E+02 5.00E+01 G  
                           304.90-2.346E-01 &   1.962E+00 2.36E+02 2.80E+01 G  
 
RA-224   N   1.1051E+01                                      6.98E+02             
                           240.99 1.105E+01  (  1.825E+01 5.08E+01 4.10E+00 G  
 
AC-228   N   7.0622E+00                                      2.10E+03             
                           911.07 7.315E+00 *(  3.912E+00 2.09E+01 2.90E+01 G  
                           968.97 4.197E+00 -   6.994E+00 5.21E+01 1.75E+01 G  
                           338.32 6.453E+00 *(  5.078E+00 2.72E+01 1.20E+01 G  
                            93.35 1.033E+01 *   1.105E+01 3.38E+01 5.56E+00 XA 
 
TH-227   N   4.8065E-01                                      7.95E+03             
                           235.97-3.662E-01 %(  1.328E+01 1.07E+03 1.23E+01 G  
                            50.14 1.783E+00 &(  8.622E+00 1.40E+02 8.00E+00 G  
                           256.24-2.413E-01 +   6.944E+00 8.00E+02 7.00E+00 G  
 
TH-229   N   3.3592E+00                                      2.68E+06             
                           193.51 3.359E+00 &(  1.122E+01 9.87E+01 4.40E+00 G  
                           210.85-3.307E+00 -   1.962E+01 1.73E+02 2.99E+00 G  
 
TH-234   N   7.6922E+00                                      1.63E+12             
                            63.29 7.117E+00 *(P 2.172E+01 4.49E+01 3.81E+00 G  
                            92.59 8.084E+00 *(P 1.147E+01 2.72E+01 5.58E+00 G  
 
PA-231   N   5.9039E+00                                      1.20E+07             
                           302.65-2.623E+00 &(  2.609E+01 2.86E+02 2.88E+00 G  
                           300.07 1.589E+01 ?(  2.554E+01 4.99E+01 2.46E+00 G  
 
PA-233   C   1.3726E+00                                      7.82E+08             
                           312.01 5.222E-01 @(  1.500E+00 8.50E+01 3.60E+01 G  
                           300.18 6.310E+00 ?(  1.013E+01 4.99E+01 6.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   7.8237E-01                                      1.63E+12             
                           131.29 7.824E-01 &(  2.694E+00 1.02E+02 1.80E+01 G  
                           946.02-6.629E-01 &   8.508E+00 3.50E+02 1.34E+01 G  
                           569.47 1.120E-02 %   9.308E+00 2.23E+04 8.20E+00 G  
                           883.24-2.827E+00 +   1.199E+01 1.22E+02 9.60E+00 G  
                           880.53 1.917E+00 &   1.596E+01 2.28E+02 6.00E+00 GA 
 
PA-234M  N   2.2308E+01                                      1.63E+12             
                          1001.00 2.231E+01 ?(P 1.386E+02 9.97E+01 8.37E-01 G  
                           766.41-1.049E+01 % P 2.804E+02 1.69E+03 2.94E-01 G  
 
U-235    N   1.2305E+00                                      2.57E+11             
                           143.79 1.377E+00 &(  4.702E+00 1.01E+02 1.10E+01 G  
                           205.33 7.434E-02 %   9.763E+00 3.69E+03 5.01E+00 G  
                           163.38 9.150E-01 ?(  1.059E+01 3.35E+02 5.08E+00 G  
 
AM-241   T   9.4140E-01                                      1.58E+05             
                            59.54 9.414E-01 ?(  2.250E+00 7.20E+01 3.59E+01 G  
 
Np-237   F   2.1380E-01                                      2.14E+06             
                            86.49 2.138E-01  (  4.078E+00 5.51E+02 1.31E+01 G  
 
Ir-192   F   4.7975E-01                                      7.40E+01             
                           316.49 2.627E-01  (  4.442E-01 5.89E+01 8.70E+01 G  
                           468.06-5.246E-02 -   1.350E+00 7.05E+02 5.18E+01 G  
                           308.44 5.870E-02 -   1.585E+00 7.42E+02 3.18E+01 G  
                           295.95 1.106E+00  (  3.299E+00 8.91E+01 3.02E+01 G  
 
Cs-136   F   2.1304E-02                                      1.30E+01             
                           818.50 2.130E-02 %(  1.042E+00 1.32E+03 1.00E+02 G  
                          1048.07-2.145E-01 +   1.744E+00 2.27E+02 8.00E+01 G  
                           340.57-1.290E-01 +   1.546E+00 3.40E+02 4.69E+01 G  
 
Np-239   T   5.5083E-01                                      2.36E+00             
                           103.70 1.377E-01 -   2.208E+00 4.65E+02 2.40E+01 X  
                           106.13 5.508E-01  (  2.209E+00 1.19E+02 2.27E+01 G  
                            99.50 9.818E-01 ?   3.319E+00 1.00E+02 1.50E+01 X  
 
Nd-147      -8.1990E-01                                      1.11E+01             
                           531.00-8.199E-01 ?(  5.399E+00 1.84E+02 1.30E+01 G  
                            91.10-1.421E+00 +   2.896E+00 6.18E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      52.20        49.         7.     0.004   140.47   1.783E+00   
 TH-234      63.20       149.        20.     0.011    44.90   7.117E+00  P
 BA-133      80.98       131.        12.     0.007   133.45   3.990E-01   
 EU-155      87.06       160.        36.     0.020    52.39   1.234E+00   
 Nd-147      91.11       274.       -39.    -0.022    61.83  -1.421E+00   
 TH-234      92.95       167.        44.     0.025    27.24   8.084E+00  P
 AC-228      92.93       154.        57.     0.031    33.75   1.033E+01   
 Np-239      99.91       103.        15.     0.008   100.45   9.818E-01   
 Gd-153     103.56       118.         5.     0.003   343.79   2.041E-01   
 Np-239     103.54       120.         3.     0.002   465.45   1.377E-01   
 EU-155     105.77       114.         9.     0.005   167.20   4.275E-01   
 Np-239     106.47       107.        13.     0.007   118.59   5.508E-01   
 EU-152     121.77        72.         7.     0.004   174.34   2.438E-01   
 EU-154     125.06        81.        -3.    -0.001   476.32  -6.547E-02   
 HF-181     134.80        65.        -4.    -0.002   309.00  -8.799E-02   
 CE-144     133.59        85.        -3.    -0.001   512.28  -2.357E-01   
 HF-181     138.12        40.        10.     0.005    97.77   1.697E+00   
 CO-57      137.41        61.        -4.    -0.002   267.46  -4.042E-01   
 Tc-99m     139.27        76.        -7.    -0.004   175.20  -8.657E-02   
 U-235      143.60        98.        14.     0.008   101.41   1.377E+00   
 CE-141     144.81       104.        -4.    -0.002   349.66  -9.151E-02   
 Ba-140     161.41        97.        -4.    -0.002   344.41  -7.526E-01   

Page 621 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      163.78        89.         4.     0.002   334.73   9.150E-01   
 CE-139     165.50       107.       -13.    -0.007   113.53  -1.894E-01   
 TH-229     193.72        58.        11.     0.006    98.68   3.359E+00   
 TH-229     210.79        72.        -7.    -0.004   172.59  -3.307E+00   
 EU-152     244.62        60.        -5.    -0.003   239.08  -9.694E-01   
 TH-227     254.59        33.        -1.    -0.001   799.62  -2.413E-01   
 Cd-113m    263.72        47.        -3.    -0.002   321.95  -8.518E+02   
 BI-210M    265.59        43.        -5.    -0.003   201.79  -1.597E-01   
 I-131      284.06        50.        -6.    -0.003   166.81  -1.799E+00   
 PA-231     300.23        44.        21.     0.012    49.91   1.589E+01   
 PA-233     300.24        44.        21.     0.012    49.86   6.310E+00   
 PA-231     302.10        63.        -4.    -0.002   285.73  -2.623E+00   
 Ba-140     305.64        32.        -3.    -0.002   236.22  -1.531E+00   
 BI-210M    305.63        32.        -3.    -0.002   236.21  -2.346E-01   
 PA-233     311.80        29.        10.     0.005    85.00   5.222E-01   
 CR-51      321.42        36.        -4.    -0.002   243.38  -7.092E-01   
 La-140     330.74        47.        -8.    -0.005   124.14  -8.095E-01   
 AC-228     338.76        33.        37.     0.021    27.16   6.453E+00   
 Cs-136     340.66        47.        -3.    -0.002   340.46  -1.290E-01   
 EU-152     344.86        29.        -1.    -0.001   745.89  -8.223E-02   
 HF-181     345.81        22.        13.     0.007    58.03   1.814E+00   
 BA-133     356.12        42.        -4.    -0.002   222.43  -1.483E-01   
 I-131      365.84        20.        11.     0.006    64.99   2.948E-01   
 BA-133     383.62        37.        -1.    -0.001   582.91  -3.857E-01   
 SN-113     391.69        36.        -3.    -0.002   258.46  -1.235E-01   
 pm-146     454.86        25.        -2.    -0.001   313.43  -9.434E-02   
 SB-125     463.27        28.        10.     0.005    82.55   2.556E+00   
 PM-144     477.11        20.         2.     0.001   308.51   1.384E-01   
 BE-7       477.16        19.         2.     0.001   273.66   6.149E-01   
 HF-181     482.70        18.         1.     0.001   468.80   4.537E-02   
 RH-106     511.08        38.        30.     0.016    34.95   4.382E+00   
 Nd-147     529.95        19.        -3.    -0.002   184.17  -8.199E-01   
 Ba-140     537.10        23.        -2.    -0.001   441.68  -1.975E-01   
 CS-134     563.44        25.        -3.    -0.002   258.77  -1.086E+00   
 CS-134     606.64        41.        -5.    -0.003   194.82  -1.677E-01   
 RU-103     609.47        25.        88.     0.049    13.41   5.293E+01   
 AG-108M    612.09        27.        -4.    -0.002   176.86  -1.677E-01   
 PM-144     616.40        16.        -4.    -0.002   142.56  -1.492E-01   
 SB-125     636.38        18.        10.     0.006    67.97   3.172E+00   
 I-131      636.39        18.        10.     0.005    68.85   4.929E+00   
 AG-110M    658.22        19.        -1.    -0.001   518.26  -4.749E-02   
 PM-144     696.10        21.         5.     0.003   142.31   1.880E-01   
 NB-94      702.25        20.        -4.    -0.002   180.94  -1.448E-01   
 SB-124     723.87        34.        -6.    -0.003   143.54  -2.230E+00   
 AG-108M    723.89        34.        -6.    -0.003   144.56  -2.634E-01   
 EU-154     723.92        37.        -7.    -0.004   137.43  -1.308E+00   
 ZR-95      723.92        34.        -6.    -0.003   153.78  -5.090E-01   
 BI-212     727.56        21.        16.     0.009    47.68   8.518E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     736.32        21.         3.     0.002   195.24   6.206E-01   
 pm-146     746.32        18.         2.     0.001   260.99   2.867E-01   
 AG-110M    763.87        15.         5.     0.003   110.64   1.011E+00   
 NB-95      765.71        27.        -4.    -0.002   207.04  -1.550E-01   
 EU-152     779.05        20.         2.     0.001   296.92   7.352E-01   
 CS-134     795.97        11.         9.     0.005    60.96   4.757E-01   
 CO-58      813.85        17.         1.     0.000   842.98   3.157E-02   
 AG-110M    885.93        22.        -4.    -0.002   168.24  -2.759E-01   
 Sc-46      887.75        13.         4.     0.002   153.15   1.731E-01   
 y-88       897.35        19.         2.     0.001   299.69   1.090E-01   
 AC-228     911.32        19.        43.     0.024    20.93   7.315E+00   
 AG-110M    936.24        24.        -6.    -0.003   128.62  -8.359E-01   
 EU-152     960.47        11.         2.     0.001   232.75   7.457E-01   
 AC-228     969.17        20.        14.     0.008    52.07   4.197E+00   
 EU-154     997.42        16.         2.     0.001   267.33   1.115E+00   
 PA-234M   1001.96        16.         3.     0.002    99.68   2.231E+01  P
 EU-154    1006.60        22.        -6.    -0.003   123.81  -1.702E+00   
 Cs-136    1047.65        23.        -3.    -0.002   227.17  -2.145E-01   
 RH-106    1050.00        19.         3.     0.002   214.15   1.078E+01   
 Ga-68     1077.35        15.         3.     0.002   176.70   6.672E+00   
 FE-59     1099.44        23.         5.     0.003   133.86   5.517E-01   
 EU-152    1111.57        22.        -4.    -0.002   165.70  -1.808E+00   
 ZN-65     1113.72        17.         2.     0.001   302.59   2.361E-01   
 Sc-46     1120.55        22.        13.     0.007    59.10   7.655E-01   
 Ta-182    1120.61        19.        14.     0.008    52.51   2.353E+00   
 CO-60     1173.18        19.         3.     0.001   235.00   1.674E-01   
 Ta-182    1188.80        20.         5.     0.003   139.06   1.884E+00   
 FE-59     1293.05        12.         6.     0.003    91.65   9.298E-01   
 AG-110M   1383.15        15.        -2.    -0.001   269.85  -6.281E-01   
 EU-152    1408.36        11.         4.     0.002   140.09   1.238E+00   
 La-140    1596.74        12.        -3.    -0.002   151.08  -3.010E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    6.1486E-01    6.1487E-01    2.737E+02%                6.10E+00
 NA-22  #A    2.3515E-03    2.3515E-03    1.555E+04%                1.39E+00
 K-40         2.2201E+02    2.2201E+02    6.007E+00%                1.26E+01
 Sc-46  #A    4.6928E-01    4.6929E-01    5.910E+01%                9.51E-01
 CR-51  #A   -7.0914E-01   -7.0916E-01    2.434E+02%                6.09E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.68E+00
 FE-59  #A    7.1556E-01    7.1556E-01    8.112E+01%                2.58E+00
 Co-56  #A    2.3556E-02    2.3556E-02    1.203E+03%                1.05E+00
 CO-57  #A    1.0777E-02    1.0777E-02    1.264E+03%                4.79E-01
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 CO-58  #A    3.1573E-02    3.1573E-02    8.430E+02%                9.90E-01
 CO-60  #A    8.5133E-02    8.5133E-02    2.350E+02%                1.24E+00
 ZN-65  #A    2.3606E-01    2.3606E-01    3.026E+02%                2.61E+00
 NB-94  #A   -1.4478E-01   -1.4478E-01    1.809E+02%                9.35E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.63E+00
 NB-95  #A   -1.5500E-01   -1.5500E-01    2.070E+02%                1.14E+00
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.76E-01
 RH-106 #A    1.4637E+00    1.4637E+00    2.141E+02%                9.53E+00
 AG-108M#A    4.5499E-03    4.5499E-03    4.685E+03%                7.78E-01
 AG-110M#A    2.6116E-02    2.6116E-02    1.007E+02%                1.64E+00
 SN-113 #A   -1.2346E-01   -1.2346E-01    2.585E+02%                1.13E+00
 SB-124 #A    1.7359E-02    1.7359E-02    1.485E+03%                9.40E-01
 SB-125 #A    1.1829E+00    1.1829E+00    6.797E+01%                2.31E+00
 I-131  #     6.6857E-01    6.6861E-01    4.734E+01%                6.32E-01
 Gd-153 #A    8.5885E-02    8.5885E-02    3.438E+02%                1.88E+00
 Ga-68  #A    6.6022E+00    6.6723E+00    1.767E+02%                4.24E+01
 Tc-99m #A   -8.6395E-02   -8.6566E-02    1.752E+02%                5.21E-01
 BA-133 #A   -1.4832E-01   -1.4832E-01    2.224E+02%                1.16E+00
 CS-134 #A    1.3275E-01    1.3275E-01    6.096E+01%                1.14E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.56E+00
 CE-139 #A   -1.8935E-01   -1.8935E-01    1.135E+02%                7.26E-01
 Ba-140 #A   -1.9748E-01   -1.9749E-01    4.417E+02%                3.17E+00
 La-140 #A   -3.0099E-01   -3.0100E-01    1.511E+02%                1.64E+00
 CE-141 #A   -9.1512E-02   -9.1513E-02    3.497E+02%                1.10E+00
 CE-144 #A   -2.3567E-01   -2.3567E-01    5.123E+02%                4.20E+00
 PM-144 #A    1.7319E-01    1.7319E-01    1.423E+02%                9.41E-01
 EU-152 #A    3.0491E-01    3.0491E-01    1.743E+02%                2.22E+00
 EU-154 #A    5.0045E-01    5.0045E-01    2.673E+02%                7.78E+00
 EU-155 #A    9.0441E-01    9.0441E-01    5.239E+01%                2.44E+00
 HF-181 #A    4.0344E-01    4.0344E-01    5.803E+01%                7.83E-01
 Ta-182 #A    2.2041E+00    2.2041E+00    5.251E+01%                3.96E+00
 Hg-203 #A   -7.0314E-03   -7.0315E-03    3.339E+03%                8.31E-01
 TL-208       3.0995E+00    3.0995E+00    1.303E+01%                5.69E-01
 pm-146 #A    4.1969E-01    4.1969E-01    1.630E+02%                2.72E+00
 y-88   #A    1.0895E-01    1.0895E-01    2.997E+02%                1.19E+00
 Cd-113m#A   -8.5181E+02   -8.5181E+02    3.219E+02%                9.65E+03
 Cd-109  A    2.1804E+00    2.1804E+00    9.339E+01%                6.95E+00
 PB-210 #A    1.2866E+01    1.2866E+01    5.077E+01%                1.97E+01
 PB-212       7.5442E+00    7.5442E+00    8.205E+00%                1.25E+00
 PB-214       8.9318E+00    8.9318E+00    8.839E+00%                1.50E+00
 BI-207 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 BI-212 #A    8.5185E+00    8.5185E+00    4.768E+01%                1.28E+01
 BI-214       7.6847E+00    7.6847E+00    1.419E+01%                1.89E+00
 BI-210M#A   -1.5966E-01   -1.5966E-01    2.018E+02%                1.13E+00
 RA-224  A    1.1051E+01    1.1051E+01    5.078E+01%                1.82E+01
 AC-228 #     7.0622E+00    7.0622E+00    1.715E+01%                3.91E+00
 TH-227 #A    4.8065E-01    4.8065E-01    1.405E+02%                1.33E+01
 TH-229 #A    3.3592E+00    3.3592E+00    9.868E+01%                1.12E+01
 TH-234 #A    7.6922E+00    7.6922E+00    4.239E+01%                2.17E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:45:46 PMPage 18
 TestAmerica                     Spectrum name: 7_Gamma_20140357.An1             
                                                                                 
 PA-231 #A    5.9039E+00    5.9039E+00    4.991E+01%                2.61E+01
 PA-233 #A    1.3726E+00    1.3726E+00    4.927E+01%                1.50E+00
 PA-234 #A    7.8237E-01    7.8237E-01    1.022E+02%                2.69E+00
 PA-234M#A    2.2308E+01    2.2308E+01    1.676E+02%                1.39E+02
 U-235  #A    1.2305E+00    1.2305E+00    1.014E+02%                4.70E+00
 AM-241 #A    9.4140E-01    9.4140E-01    7.202E+01%                2.25E+00
 Np-237  A    2.1380E-01    2.1380E-01    5.514E+02%                4.08E+00
 Ir-192       4.7974E-01    4.7975E-01    5.342E+01%                4.44E-01
 Cs-136 #A    2.1303E-02    2.1304E-02    1.319E+03%                1.04E+00
 Np-239 #A    5.5071E-01    5.5083E-01    1.186E+02%                2.21E+00
 Nd-147 #A   -8.1987E-01   -8.1990E-01    1.842E+02%                5.40E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  299.8 to  2000.1 keV)     2.737E+02  Bq/Sample     
 Total Decayed Activity (  299.8 to  2000.1 keV) 2.7366843E+02  Bq/Sample     

Page 625 of 1443



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700  1800  1900  2000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
B

a-
13

3 
N

p-
23

7 
C

d-
10

9 
E

u-
15

5 
N

d-
14

7 
A

c-
22

8 
T

h-
23

4 
N

p-
23

9 
N

p-
23

9 
G

d-
15

3 
E

u-
15

5 
N

p-
23

9 
C

o-
57

  
E

u-
15

2 
E

u-
15

4 
P

a-
23

4 
C

e-
14

4 
H

f-
18

1 
C

o-
57

  
H

f-
18

1 
T

c-
99

m
 

U
-2

35
  

C
e-

14
1 

B
a-

14
0 

U
-2

35
  

C
e-

13
9 

T
h-

22
9 

U
-2

35
  

T
h-

22
9 

T
h-

22
7 

P
b-

21
2 

R
a-

22
4 

P
b-

21
4 

E
u-

15
2 

T
h-

22
7 C

d-
11

3m
B

i-2
10

M
T

l-2
08

 H
g-

20
3 

I-
13

1 
 

P
b-

21
4 

Ir
-1

92
 

P
a-

23
1 

P
b-

21
2 

P
a-

23
3 

P
a-

23
1 

B
i-2

10
M

B
a-

14
0 

Ir
-1

92
 P
a-

23
3 

Ir
-1

92
 

C
r-

51
  

La
-1

40
 

A
c-

22
8 

C
s-

13
6 

E
u-

15
2 

H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

I-
13

1 
 

B
a-

13
3 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

pm
-1

46
 

S
b-

12
5 Ir

-1
92

 
P

m
-1

44
 

B
e-

7 
  

H
f-

18
1 

La
-1

40
 

R
h-

10
6 

N
d-

14
7 

B
a-

14
0 

C
s-

13
4 

C
s-

13
4 

P
a-

23
4 

T
l-2

08
 

S
b-

12
4 

C
s-

13
4 

B
i-2

14
 

R
u-

10
3 

A
g-

10
8M

P
m

-1
44

 
S

b-
12

5 
I-

13
1 

 
A

g-
11

0M

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
A

g-
10

8M
E

u-
15

4 
Z

r-
95

  
B

i-2
12

 
pm

-1
46

 
pm

-1
46

 
P

a-
23

4M
A

g-
11

0M
N

b-
95

  
E

u-
15

2 C
s-

13
4 

C
s-

13
4 

C
o-

58
  

La
-1

40
 

C
s-

13
6 

C
o-

56
  

T
l-2

08
 

E
u-

15
4 

N
b-

94
  

P
a-

23
4 

A
g-

11
0M

P
a-

23
4 

S
c-

46
  

y-
88

   
A

c-
22

8 
A

g-
11

0M
P

a-
23

4 
E

u-
15

2 
A

c-
22

8 
E

u-
15

4 
P

a-
23

4M
E

u-
15

4 

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

B
i-2

07
 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

Z
n-

65
  

S
c-

46
  

B
i-2

14
 

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

E
u-

15
4 

F
e-

59
  

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

B
i-2

14
 

C
o-

56
  

Energy (keV)

C
ou

nt
s

99833_Gamma_160-5175-A-6-E. 7_Gamma_20140357.spc.

P
a
g
e
 
6
2
6
 
o
f
 
1
4
4
3



Test America St. Louis                    Spectrum ID: 3_Gamma_20140364 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-7-E 
             Detector: Ge 3 SN/131        
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-7-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:11        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:11:54     Real Time: 1805   sec
        Analysis Time: 2/10/2014 15:42        Dead Time: 0.28   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.213E-01          198.8     1.831E+00    1.832E+00    6.551E+00
NA-22      1.565E-01          172.3     2.697E-01    2.698E-01    9.931E-01
K-40       1.374E+02            6.9     9.484E+00    1.181E+01    9.603E+00
Sc-46      2.328E-01           73.8     1.719E-01    1.723E-01    7.649E-01
CR-51      1.755E+00          108.5     1.905E+00    1.907E+00    6.530E+00
MN-54     -1.188E-01          247.0     2.934E-01    2.934E-01    1.056E+00
FE-59     -1.318E-01          144.1     1.899E-01    1.901E-01    2.108E+00
Co-56     -2.347E-02          214.6     5.037E-02    5.038E-02    9.750E-01
CO-57      3.572E-02          451.5     1.613E-01    1.613E-01    5.647E-01
CO-58      0.000E+00         1000.0     1.059E-01    1.059E-01    1.085E+00
CO-60      2.139E-01          112.4     2.404E-01    2.407E-01    8.645E-01
ZN-65     -7.778E-01          121.4     9.445E-01    9.453E-01    3.255E+00
NB-94     -1.186E-03        19530.0     2.315E-01    2.315E-01    8.695E-01
ZR-95     -6.724E-02          565.6     3.803E-01    3.803E-01    1.434E+00
NB-95     -1.246E-01          217.6     2.712E-01    2.712E-01    9.735E-01
RU-103    -1.209E-01          210.9     2.549E-01    2.549E-01    9.030E-01
RH-106    -1.102E-01         1805.0     1.989E+00    1.989E+00    7.485E+00
AG-108M   -1.042E-01          199.9     2.084E-01    2.084E-01    7.427E-01
AG-110M   -1.041E-01          153.1     1.594E-01    1.595E-01    1.638E+00
SN-113     1.149E-04       236100.0     2.714E-01    2.714E-01    1.001E+00
SB-124     2.164E-01           75.8     1.640E-01    1.644E-01    8.063E-01
SB-125     9.099E-01           82.5     7.503E-01    7.517E-01    2.300E+00
I-131      1.176E-01          257.8     3.031E-01    3.031E-01    8.844E-01
Gd-153    -4.908E-03          103.7     5.092E-03    5.101E-03    1.777E+00
Ga-68     -3.878E+00          260.7     1.011E+01    1.011E+01    3.723E+01
Tc-99m    -3.443E-02          549.0     1.890E-01    1.890E-01    6.585E-01
BA-133     1.228E-01          243.3     2.988E-01    2.989E-01    1.062E+00
CS-134    -1.735E-01          165.2     2.866E-01    2.867E-01    1.004E+00
CS-137    -1.172E-02         2262.0     2.650E-01    2.650E-01    9.876E-01
CE-139     2.247E-02          733.6     1.648E-01    1.649E-01    5.868E-01
Ba-140     6.408E-01           99.3     6.361E-01    6.370E-01    3.810E+00
La-140     2.065E-01           68.1     1.406E-01    1.411E-01    1.423E+00
CE-141     4.421E-01           69.3     3.064E-01    3.072E-01    1.016E+00
CE-144     8.213E-01          158.9     1.305E+00    1.306E+00    4.488E+00
PM-144     7.161E-02          227.4     1.629E-01    1.629E-01    1.008E+00
EU-152     2.088E-01          296.2     6.184E-01    6.185E-01    2.187E+00
EU-154     9.479E-02          260.1     2.466E-01    2.466E-01    9.509E+00
EU-155     4.141E-01           76.8     3.179E-01    3.187E-01    2.545E+00
HF-181    -1.414E-02          135.7     1.919E-02    1.920E-02    8.417E-01
Ta-182     1.954E+00           46.8     9.141E-01    9.193E-01    2.821E+00
Hg-203    -2.231E-01          107.7     2.402E-01    2.406E-01    8.196E-01
TL-208     2.642E+00           17.6     4.652E-01    4.850E-01    8.023E-01
pm-146     3.917E-01          191.4     7.499E-01    7.501E-01    2.689E+00
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y-88       1.925E-03        12220.0     2.353E-01    2.353E-01    9.090E-01
Cd-113m   -1.189E+03          182.6     2.171E+03    2.173E+03    7.726E+03
Cd-109    -7.504E+00           83.9     6.298E+00    6.312E+00    2.099E+01
PB-210    -8.267E+00         2266.0     1.873E+02    1.873E+02    2.834E+01
PB-212     5.617E+00           13.7     7.678E-01    8.495E-01    1.689E+00
PB-214     6.059E+00           12.4     7.480E-01    8.116E-01    1.756E+00
BI-207    -4.541E-02          523.2     2.376E-01    2.376E-01    8.639E-01
BI-212     3.431E+00           81.5     2.796E+00    2.802E+00    9.506E+00
BI-214     4.099E+00           20.8     8.514E-01    8.777E-01    2.085E+00
BI-210M    2.493E-01          118.9     2.964E-01    2.968E-01    1.110E+00
RA-224    -1.568E+01           58.3     9.139E+00    9.194E+00    3.004E+01
AC-228     7.719E+00           14.8     1.143E+00    1.209E+00    1.948E+00
TH-227    -5.492E+00           51.8     2.843E+00    2.866E+00    9.289E+00
TH-229     1.252E+00          299.2     3.747E+00    3.748E+00    1.311E+01
TH-234     4.263E+00           69.4     2.958E+00    2.967E+00    2.463E+01
PA-231    -7.163E+00           98.9     7.082E+00    7.093E+00    2.407E+01
PA-233     1.094E-02         3635.0     3.975E-01    3.975E-01    1.469E+00
PA-234     0.000E+00          707.1     5.863E-01    5.863E-01    3.216E+00
PA-234M    4.001E+01           84.0     3.360E+01    3.366E+01    1.145E+02
U-235     -5.829E-01          113.1     6.593E-01    6.600E-01    5.425E+00
AM-241     6.575E-01          104.7     6.886E-01    6.895E-01    2.323E+00
Np-237     2.115E+00           76.8     1.624E+00    1.628E+00    5.402E+00
Ir-192     8.347E-01           19.8     1.650E-01    1.722E-01    5.784E-01
Cs-136     1.231E-01          146.8     1.806E-01    1.807E-01    8.653E-01
Np-239    -4.270E-03        12350.0     5.274E-01    5.274E-01    1.881E+00
Nd-147     1.608E+00           93.3     1.500E+00    1.503E+00    5.151E+00
-----------------------------------------------------------------------------
Total      2.281E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-7-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140364.An1

 Acquisition information
        Start time:                 2/10/2014 3:11:54 PM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.28 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:11:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1272

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.15        4. 303.52   0.82  2.503E-02    50.14   8.000    PBC<MDA TH227 
    59.72       14. 104.74   0.83  3.182E-02    59.54  35.900    PBC<MDA AM241 
    63.82        7.  68.15   0.84  3.416E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    86.75       22.  76.76   0.86  4.370E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.025E-01 EU155 
    86.79       22.  76.78   0.86  4.369E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.023E-01 EU155 
    92.34       33.  44.78   0.87  4.503E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  7.346E+00 AC228 
                                                92.59   5.584  4.634E+00 TH234 
    92.36       23.  45.59   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    99.18       12.  90.06   0.87  4.577E-02    99.50  15.000    PBC<MDA Np239 
   101.80        8. 129.25   0.88  4.603E-02   103.20  21.800    PBC<MDA Gd153 
   122.42        3. 451.50   0.90  4.564E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  7.510E-02 EU154 
   122.56        4. 260.11   0.90  4.555E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  1.233E-01 EU154 
   133.02        7. 158.94   0.91  4.438E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  8.213E-01 CE144 
   133.17        6. 188.17   0.91  4.445E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  7.155E-01 CE144 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   145.39       16.  69.30   0.92  4.257E-02   145.44  48.200    PBC<MDA CE141 
   162.14        9.  99.26   0.94  3.943E-02   162.66   6.220    PBC<MDA Ba140 
   163.36        4. 240.22   0.94  3.929E-02   163.38   5.080    PBC<MDA U235  
   164.88        1. 733.58   0.94  3.963E-02   165.85  79.900    PBC<MDA CE139 
   193.33        4. 299.23   0.97  3.577E-02   193.51   4.400    PBC<MDA TH229 
   238.57      150.  12.41   1.01  3.105E-02   238.63  43.300  5.617E+00 PB212 
   242.22       36.  37.02   0.31  3.075E-02   242.00   7.430  8.763E+00 PB214 
   265.84        5. 159.04   1.04  2.884E-02   265.83  50.000    PBC<MDA BI210M
   277.01       12.  60.11   1.06  2.801E-02   277.28   6.310    PBC<MDA TL208 
   295.17       57.  17.67   1.35  2.683E-02   295.09  19.300  6.084E+00 PB214 
                                               295.95  30.160  3.901E+00 Ir192 
                                               295.95  30.160  3.901E+00 Ir192 
   295.23       54.  19.77   1.07  2.678E-02   295.09  19.300  4.743E+00 PB214 
                                               295.95  30.160  3.681E+00 Ir192 
   300.32       25.  28.68   0.97  2.652E-02   300.03   3.280  1.618E+01 PB212 
                                               300.07   2.460  2.157E+01 PA231 
                                               300.18   6.200  8.561E+00 PA233 
   305.44        4. 176.73   1.08  2.623E-02   304.85   4.290  2.205E+00 Ba140 
                                               304.90  28.000  3.379E-01 BI210M
   305.75        4. 188.64   1.08  2.623E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.218E-01 BI210M
   308.45        1. 730.09   1.09  2.602E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  7.381E-02 Ir192 
   316.54        5. 130.77   1.09  2.556E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.260E-01 Ir192 
   321.08        8. 108.54   1.10  2.536E-02   320.08   9.940    PBC<MDA CR51  
   327.36       12.  68.11   1.11  2.489E-02   328.76  20.300    PBC<MDA La140 
   338.35       44.  23.76   0.71  2.439E-02   338.32  12.010  8.376E+00 AC228 
   351.77       97.  11.74   1.37  2.372E-02   351.93  37.600  6.047E+00 PB214 
   356.42        3. 243.28   1.13  2.353E-02   356.00  62.050    PBC<MDA BA133 
   427.93        3. 257.25   1.20  2.065E-02   427.88  29.600    PBC<MDA SB125 
   463.30        7. 103.52   1.24  1.951E-02   463.37  10.470    PBC<MDA SB125 
   476.82        3. 227.41   1.25  1.911E-02   476.81  42.000    PBC<MDA PM144 
   477.68        3. 198.78   1.25  1.909E-02   477.60  10.520    PBC<MDA BE7   
   529.73        7.  93.29   1.31  1.767E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  1.608E+00 Nd147 
   583.16       64.  17.61   1.72  1.651E-02   583.02  84.500  2.549E+00 TL208 
   601.57        4. 141.49   1.37  1.615E-02   600.50  17.860    PBC<MDA SB125 
   609.49       54.  16.20   1.29  1.598E-02   609.31  46.090  4.099E+00 BI214 
                                               610.30   5.750  3.290E+01 RU103 
   610.30        2. 341.31   1.38  1.596E-02   610.30   5.750    PBC<MDA RU103 
   617.51        2. 247.53   1.39  1.582E-02   618.06  99.100    PBC<MDA PM144 
   635.35        6. 108.99   1.41  1.549E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  3.146E+00 I131  
   635.45        3. 257.75   1.41  1.547E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  1.311E+00 I131  
   727.90        7.  81.50   1.49  1.402E-02   727.17   7.550    PBC<MDA BI212 
   747.04        3. 191.43   1.51  1.374E-02   747.16  34.000    PBC<MDA pm146 
   785.24        2. 310.41   1.55  1.323E-02   785.42   1.280    PBC<MDA BI212 
   814.78        1. 534.23   1.57  1.286E-02   815.77  23.280    PBC<MDA La140 
   860.06        3. 187.20   1.61  1.236E-02   860.56  12.420    PBC<MDA TL208 
   880.78        3. 236.87   1.63  1.214E-02   880.53   6.000    PBC<MDA PA234 
   910.79       46.  17.66   0.61  1.183E-02   911.07  29.000  7.447E+00 AC228 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   937.59        2. 266.28   1.68  1.158E-02   937.49  34.360    PBC<MDA AG110M
   969.09       13.  60.96   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
  1000.59        7.  83.97   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1047.99        4. 146.76   1.78  1.063E-02  1048.07  80.000    PBC<MDA Cs136 
  1112.38        2. 296.18   1.84  1.016E-02  1112.07  13.644    PBC<MDA EU152 
  1120.07        3.  74.42   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.28        8.  73.83   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.656E-01 Sc46  
                                              1121.30  34.900  1.335E+00 Ta182 
  1121.08       12.  46.78   1.85  1.010E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.954E+00 Ta182 
  1220.92        2. 410.77   1.93  9.449E-03  1221.41  27.000    PBC<MDA Ta182 
  1239.00        1. 469.38   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1270.65        3. 172.35   1.98  9.142E-03  1274.53  99.940    PBC<MDA NA22  
  1291.31        2. 332.21   1.99  9.048E-03  1291.60  43.200    PBC<MDA FE59  
  1332.44        3. 112.40   2.03  8.830E-03  1332.50  99.980    PBC<MDA CO60  
  1460.69      217.   6.68   2.39  8.216E-03  1460.83  10.670  1.374E+02 K40   
  1691.61        5.  75.77   2.32  7.319E-03  1690.98  47.790    PBC<MDA SB124 
  1764.62        5.  39.78   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    200.28    50.15        69.         4.     0.002   303.52   0.822s
 AM-241    238.60    59.72        93.        14.     0.008   104.74   0.832s
 TH-234    254.98    63.82       139.         7.     0.004    68.15   0.836 
 BA-133    327.97    82.05       100.        -5.    -0.003   261.57   0.854 
 Np-237    346.96    86.79       129.        22.     0.012    76.78   0.860s
 EU-155    346.78    86.75       129.        22.     0.012    76.76   0.860s
 Cd-109    353.52    88.43       168.       -23.    -0.013    83.92   0.861s
 Nd-147    364.43    91.16       152.       -13.    -0.007   134.17   0.865s
 TH-234    369.25    92.36       126.        23.     0.013    45.59   0.866s
 AC-228    369.17    92.34        93.        33.     0.018    44.78   0.867s
 Gd-153    391.02    97.80        77.        -8.    -0.004   162.32   0.871s
 Np-239    396.54    99.18        55.        12.     0.007    90.06   0.873 
 Gd-153    407.04   101.80        46.         8.     0.004   129.25   0.877s
 Np-239    415.19   103.84        75.        -8.    -0.004   165.68   0.878s
 EU-155    424.21   106.09        82.        -5.    -0.003   251.45   0.879s
 EU-152    484.69   121.20        61.        -8.    -0.004   146.12   0.896s
 CO-57     489.60   122.42        63.         3.     0.001   451.50   0.897s
 EU-154    490.15   122.56        55.         4.     0.002   260.11   0.898s
 HF-181    532.61   133.17        68.         6.     0.004   188.17   0.908s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-144    532.00   133.02        63.         7.     0.004   158.94   0.909s
 CO-57     552.31   138.09        58.        -4.    -0.002   266.29   0.912s
 Tc-99m    561.86   140.48        81.        -2.    -0.001   549.04   0.916s
 U-235     574.69   143.68        86.       -12.    -0.007   113.12   0.919s
 CE-141    581.52   145.39        56.        16.     0.009    69.30   0.921 
 Ba-140    648.56   162.14        40.         9.     0.005    99.26   0.939s
 U-235     653.43   163.36        53.         4.     0.002   240.22   0.939s
 CE-139    659.53   164.88        43.         1.     0.001   733.58   0.942s
 TH-229    773.40   193.33        55.         4.     0.002   299.23   0.970s
 U-235     824.57   206.11        41.        -5.    -0.003   174.82   0.982 
 TH-229    845.18   211.26        55.        -4.    -0.002   292.04   0.988s
 TH-227    947.04   236.71       175.       -38.    -0.021    51.78   1.013s
 PB-212    954.48   238.57        67.       136.     0.076    12.41   1.008s
 RA-224    961.36   240.29       199.       -36.    -0.020    58.28   1.018s
 PB-214    969.08   242.22        48.        36.     0.020    37.02   0.314s
 EU-152    976.92   244.18        68.       -11.    -0.006   107.22   1.022s
 Cd-113m  1046.94   261.67        21.        -4.    -0.002   182.58   1.041s
 BI-210M  1063.64   265.84        31.         5.     0.003   159.04   1.044s
 TL-208   1108.35   277.01        21.        12.     0.007    60.11   1.055 
 Hg-203   1119.89   279.90        44.        -9.    -0.005   107.68   1.057s
 I-131    1137.17   284.22        37.        -6.    -0.003   152.87   1.062s
 PB-214   1181.01   295.17        29.        57.     0.032    17.67   1.352s
 Ir-192   1181.23   295.23        29.        54.     0.030    19.77   1.074s
 PB-212   1201.61   300.32         9.        25.     0.014    28.68   0.968 
 PA-231   1206.93   301.65        42.       -10.    -0.005    98.87   1.081s
 BA-133   1206.91   301.64        42.       -11.    -0.006    89.66   1.081s
 Ba-140   1223.37   305.75        30.         4.     0.002   188.64   1.083s
 BI-210M  1222.13   305.44        29.         4.     0.002   176.73   1.083s
 Ir-192   1234.18   308.45        32.         1.     0.001   730.09   1.086s
 Ir-192   1266.54   316.54        19.         5.     0.003   130.77   1.094s
 CR-51    1284.71   321.08        33.         8.     0.004   108.54   1.098s
 La-140   1309.83   327.36        28.        12.     0.007    68.11   1.107s
 AC-228   1353.82   338.35        16.        44.     0.025    23.76   0.706s
 Cs-136   1364.90   341.12        45.        -5.    -0.003   194.73   1.118s
 EU-152   1377.17   344.18        23.        -1.    -0.001   651.75   1.122s
 HF-181   1384.01   345.89        28.        -5.    -0.003   171.66   1.124s
 PB-214   1407.54   351.77        30.        97.     0.054    11.74   1.374s
 BA-133   1426.14   356.42        29.         3.     0.002   243.28   1.134s
 BA-133   1537.42   384.23        20.        -1.    -0.001   608.94   1.161s
 SB-125   1712.30   427.93        24.         3.     0.002   257.25   1.205s
 AG-108M  1738.66   434.52        22.        -3.    -0.002   199.94   1.211s
 SB-125   1853.85   463.30        22.         7.     0.004   103.52   1.240s
 Ir-192   1874.41   468.44        23.        -1.    -0.001   561.56   1.244s
 PM-144   1907.92   476.82        21.         3.     0.002   227.41   1.253s
 BE-7     1911.36   477.68        20.         3.     0.002   198.78   1.254s
 HF-181   1929.23   482.14        19.        -3.    -0.002   195.54   1.258s
 La-140   1942.45   485.45        20.        -4.    -0.002   164.98   1.263s
 RU-103   1989.04   497.09        28.        -4.    -0.002   210.87   1.273s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147   2119.65   529.73        16.         7.     0.004    93.29   1.305s
 CS-134   2254.86   563.53        27.        -5.    -0.003   163.71   1.336s
 BI-207   2280.74   570.00        24.        -1.    -0.001   523.25   1.343s
 TL-208   2333.42   583.16        14.        64.     0.036    17.61   1.716s
 SB-125   2407.08   601.57        13.         4.     0.002   141.49   1.372s
 SB-124   2419.49   604.68        19.        -1.    -0.001   510.54   1.374s
 CS-134   2417.30   604.13        30.        -5.    -0.003   165.21   1.376s
 BI-214   2438.75   609.49        29.        54.     0.030    16.20   1.289 
 RU-103   2441.98   610.30        21.         2.     0.001   341.31   1.382s
 AG-108M  2453.60   613.20        25.        -4.    -0.002   167.47   1.385s
 PM-144   2470.83   617.51        15.         2.     0.001   247.53   1.389s
 SB-125   2542.22   635.35        20.         6.     0.003   108.99   1.406s
 I-131    2542.61   635.45        21.         3.     0.001   257.75   1.407s
 AG-108M  2900.78   724.98        18.        -2.    -0.001   251.56   1.488s
 ZR-95    2900.70   724.96        21.        -3.    -0.001   248.28   1.489s
 BI-212   2912.45   727.90        11.         7.     0.004    81.50   1.492s
 pm-146   2944.14   735.82        15.        -2.    -0.001   274.70   1.500s
 pm-146   2989.02   747.04        18.         3.     0.002   191.43   1.510s
 ZR-95    3021.43   755.14        12.        -1.     0.000   565.57   1.519s
 AG-110M  3056.39   763.88        17.        -2.    -0.001   313.14   1.526s
 NB-95    3060.36   764.88        20.        -3.    -0.002   217.57   1.528s
 PA-234M  3069.68   767.20        17.        -1.    -0.001   556.02   1.528s
 BI-212   3141.83   785.24        14.         2.     0.001   310.41   1.546s
 CS-134   3185.83   796.24        23.        -2.    -0.001   339.53   1.556s
 CS-134   3210.89   802.51        24.        -2.    -0.001   363.97   1.561s
 La-140   3259.98   814.78        11.         1.     0.001   534.23   1.574 
 MN-54    3337.59   834.19        21.        -3.    -0.002   246.95   1.591s
 Co-56    3388.37   846.88        17.        -3.    -0.002   214.63   1.602s
 TL-208   3441.08   860.06        16.         3.     0.002   187.20   1.615s
 PA-234   3523.94   880.78        17.         3.     0.001   236.87   1.633s
 AG-110M  3537.45   884.15        25.        -5.    -0.003   153.08   1.637s
 AC-228   3643.96   910.79         4.        46.     0.026    17.66   0.612s
 AG-110M  3751.18   937.59        17.         2.     0.001   266.28   1.685s
 AC-228   3877.14   969.09        24.        13.     0.007    60.96   1.713s
 EU-154   3988.56   996.95        24.        -4.    -0.002   196.22   1.737s
 PA-234M  4003.11  1000.59        12.         7.     0.004    83.97   1.742s
 EU-154   4019.35  1004.65        15.        -2.    -0.001   359.72   1.745s
 Cs-136   4192.65  1047.99        14.         4.     0.002   146.76   1.783s
 RH-106   4200.71  1050.00        17.        -2.    -0.001   301.31   1.785s
 Ga-68    4308.20  1076.88        13.        -2.    -0.001   260.67   1.809s
 FE-59    4401.79  1100.29        17.        -4.    -0.002   144.12   1.828s
 EU-152   4450.12  1112.38        16.         2.     0.001   296.18   1.839 
 ZN-65    4464.37  1115.94        34.        -7.    -0.004   121.43   1.842s
 BI-214   4481.76  1120.29        24.         3.     0.002    74.42   1.846D
 Sc-46    4481.73  1120.28        15.         8.     0.005    73.83   1.847s
 Ta-182   4485.81  1121.30        11.        12.     0.007    46.78   1.847D
 Ta-182   4755.82  1188.83        27.        -4.    -0.002   206.60   1.906s
 Ta-182   4884.12  1220.92        22.         2.     0.001   410.77   1.934s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4956.40  1239.00        23.         1.     0.001   469.38   1.948s
 NA-22    5082.93  1270.65         9.         3.     0.001   172.35   1.979s
 FE-59    5165.51  1291.31        14.         2.     0.001   332.21   1.993s
 CO-60    5329.96  1332.44         6.         3.     0.002   112.40   2.028s
 AG-110M  5537.95  1384.47        10.        -1.     0.000   534.82   2.071s
 K-40     5842.63  1460.69         7.       217.     0.120     6.68   2.391 
 SB-124   6765.49  1691.61         4.         5.     0.003    75.77   2.317s
 BI-214   7057.22  1764.62         9.         5.     0.003    39.78   2.373s
 Co-56    7081.20  1770.62        14.        -4.    -0.002   149.87   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.2130E-01                                      5.31E+01             
                           477.60 9.213E-01 &(  6.551E+00 1.99E+02 1.05E+01 G  
 
NA-22    C   1.5646E-01                                      9.50E+02             
                          1274.53 1.565E-01 ?(  9.931E-01 1.72E+02 9.99E+01 G  
 
K-40     N   1.3743E+02                                      4.66E+11             
                          1460.83 1.374E+02  (P 9.603E+00 6.68E+00 1.07E+01 G  
 
Sc-46    F   2.3282E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  7.649E-01 1.00E+03 1.00E+02 G  
                          1120.55 4.656E-01 ?(  1.152E+00 7.38E+01 1.00E+02 G  
 
CR-51    F   1.7549E+00                                      2.77E+01             
                           320.08 1.755E+00 &(  6.530E+00 1.09E+02 9.94E+00 G  
 
MN-54    C  -1.1879E-01                                      3.12E+02             
                           834.85-1.188E-01 ?(  1.056E+00 2.47E+02 1.00E+02 G  
 
FE-59    F  -1.3180E-01                                      4.45E+01             
                          1099.25-4.130E-01 ?(  2.108E+00 1.44E+02 5.65E+01 G  
                          1291.60 2.359E-01 &(  2.896E+00 3.32E+02 4.32E+01 G  
 
Co-56    C  -2.3467E-02                                      7.73E+01             
                           846.77-1.257E-01 ?(  9.750E-01 2.15E+02 9.99E+01 G  
                          1238.28 1.312E-01 ?(  2.242E+00 4.69E+02 6.61E+01 G  
                          1037.84 0.000E+00 +   6.631E+00 1.00E+03 1.41E+01 G  
                          1771.35-1.905E+00 +   1.021E+01 1.50E+02 1.55E+01  A 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   3.5717E-02                                      2.72E+02             
                           122.06 3.572E-02 ?(  5.647E-01 4.52E+02 8.56E+01 G  
                           136.47-4.870E-01 +   4.520E+00 2.66E+02 1.07E+01 G  
 
CO-60    F   2.1391E-01                                      1.93E+03             
                          1332.50 2.139E-01 ?(  8.645E-01 1.12E+02 1.00E+02 G  
                          1173.24-2.197E-03 %   1.396E+00 1.72E+04 9.99E+01 G  
 
ZN-65    F  -7.7782E-01                                      2.44E+02             
                          1115.55-7.778E-01 ?(  3.255E+00 1.21E+02 5.06E+01 G  
 
NB-94    I  -1.1856E-03                                      7.41E+06             
                           702.63-1.186E-03 %(  8.695E-01 1.95E+04 9.79E+01 G  
                           871.10 2.235E-02 %   1.098E+00 1.33E+03 9.99E+01 G  
 
ZR-95    I  -6.7244E-02                                      6.40E+01             
                           756.73-6.724E-02 &(  1.434E+00 5.66E+02 5.45E+01 G  
                           724.20-2.407E-01 +   2.152E+00 2.48E+02 4.42E+01 G  
 
NB-95    I  -1.2463E-01                                      6.40E+01             
                           765.79-1.246E-01 ?(  9.735E-01 2.18E+02 9.98E+01 G  
 
RU-103   I  -1.2087E-01                                      3.93E+01             
                           497.05-1.209E-01 ?(  9.030E-01 2.11E+02 9.09E+01 G  
                           610.30 1.187E+00 ?   1.469E+01 3.41E+02 5.75E+00 GA 
 
RH-106   I  -1.1020E-01                                      3.74E+02             
                           621.92-1.102E-01 %(  7.485E+00 1.80E+03 9.93E+00 G  
                          1050.36-6.657E+00 +   7.332E+01 3.01E+02 1.56E+00 G  
                           511.86 0.000E+00 &   4.683E+00 1.00E+03 2.00E+01 GA 
 
AG-108M  C  -1.0421E-01                                      1.53E+05             
                           433.94-1.042E-01 ?(  7.427E-01 2.00E+02 9.05E+01 G  
                           722.94-1.062E-01 +   9.687E-01 2.52E+02 9.08E+01 G  
                           614.28-1.701E-01 +   1.005E+00 1.67E+02 8.98E+01 G  
 
AG-110M  F  -1.0412E-01                                      2.50E+02             
                           884.68-3.046E-01 ?(  1.638E+00 1.53E+02 7.27E+01 G  
                           657.76 0.000E+00 +   5.714E-01 1.00E+03 9.46E+01 G  
                           937.49 3.200E-01 ?(  3.098E+00 2.66E+02 3.44E+01 G  
                          1384.30-2.223E-01 +   4.558E+00 5.35E+02 2.43E+01 G  
                           763.94-3.545E-01 +   4.059E+00 3.13E+02 2.23E+01 G  
 
SN-113   F   1.1492E-04                                      1.15E+02             
                           391.69 1.149E-04 %(  1.001E+00 2.36E+05 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   2.1644E-01                                      6.02E+01             
                           602.73-4.295E-02 ?(  8.063E-01 5.11E+02 9.83E+01 G  
                          1690.98 7.498E-01 ?(  1.918E+00 7.58E+01 4.78E+01 G  
                           722.79-5.141E-02 %   7.728E+00 3.99E+03 1.08E+01 G  
 
SB-125   I   9.0986E-01                                      1.01E+03             
                           427.88 2.492E-01 ?(  2.300E+00 2.57E+02 2.96E+01 G  
                           600.50 7.475E-01 ?(  3.775E+00 1.41E+02 1.79E+01 G  
                           635.89 1.992E+00 ?(  7.515E+00 1.09E+02 1.13E+01 G  
                           463.37 1.886E+00 ?(  6.723E+00 1.04E+02 1.05E+01 G  
 
I-131    I   1.1758E-01                                      8.02E+00             
                           364.48 1.288E-02 %(  8.844E-01 1.90E+03 8.17E+01 G  
                           284.30-1.910E+00 +   1.015E+01 1.53E+02 6.14E+00 G  
                           636.97 1.311E+00 ?(  1.216E+01 2.58E+02 7.17E+00 G  
 
Gd-153   F  -4.9079E-03                                      2.42E+02             
                            97.50-3.194E-01 ?(  1.777E+00 1.62E+02 3.00E+01 G  
                           103.20 4.279E-01 ?(  1.900E+00 1.29E+02 2.18E+01 G  
 
Ga-68    C  -3.8784E+00                                      4.71E-02             
                          1077.40-3.878E+00 ?(  3.723E+01 2.61E+02 3.30E+00 G  
 
Tc-99m   I  -3.4427E-02                                      2.51E-01             
                           140.51-3.443E-02 ?(  6.585E-01 5.49E+02 8.93E+01 G  
 
BA-133   F   1.2281E-01                                      3.85E+03             
                           356.00 1.228E-01 *(  1.062E+00 2.43E+02 6.20E+01 G  
                           302.85-1.245E+00 +   3.772E+00 8.97E+01 1.83E+01 G  
                           383.84-2.954E-01 +   6.606E+00 6.09E+02 8.94E+00 GA 
                            80.99-2.115E-01 +   1.903E+00 2.62E+02 3.41E+01 GA 
 
CS-134   I  -1.7345E-01                                      7.54E+02             
                           604.71-1.734E-01 ?(  1.004E+00 1.65E+02 9.76E+01 G  
                           795.87-1.012E-01 +   1.242E+00 3.40E+02 8.55E+01 G  
                           569.32 0.000E+00 +   5.790E+00 1.00E+03 1.54E+01 G  
                           801.95-9.459E-01 +   1.245E+01 3.64E+02 8.69E+00 G  
                           563.24-1.828E+00 +   1.052E+01 1.64E+02 8.35E+00 G  
 
CS-137   I  -1.1715E-02                                      1.10E+04             
                           661.66-1.172E-02 &(  9.876E-01 2.26E+03 8.52E+01 G  
 
CE-139   F   2.2471E-02                                      1.38E+02             
                           165.85 2.247E-02 ?(  5.868E-01 7.34E+02 7.99E+01 G  
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 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   6.4084E-01                                      1.28E+01             
                           537.26 0.000E+00 ?(  3.810E+00 1.00E+03 2.44E+01 G  
                           162.66 2.147E+00  (  7.251E+00 9.93E+01 6.22E+00 G  
                           304.85 2.100E+00 ?(  1.395E+01 1.89E+02 4.29E+00 G  
 
La-140   I   2.0647E-01                                      1.28E+01             
                          1596.21-2.594E-02 %(  1.423E+00 1.43E+03 9.54E+01 G  
                           487.02-2.594E-01 +   1.520E+00 1.65E+02 4.55E+01 G  
                           328.76 1.343E+00 *(  3.033E+00 6.81E+01 2.03E+01 G  
                           815.77 1.680E-01 &(  3.403E+00 5.34E+02 2.33E+01 G  
 
CE-141   I   4.4212E-01                                      3.25E+01             
                           145.44 4.421E-01  (  1.016E+00 6.93E+01 4.82E+01 G  
 
CE-144   I   8.2127E-01                                      2.85E+02             
                           133.54 8.213E-01 &(  4.488E+00 1.59E+02 1.11E+01 G  
 
PM-144   C   7.1612E-02                                      3.63E+02             
                           696.54 5.264E-03 %(  1.008E+00 5.21E+03 9.90E+01 G  
                           618.06 8.191E-02 ?(  7.401E-01 2.48E+02 9.91E+01 G  
                           476.81 2.037E-01 &(  1.663E+00 2.27E+02 4.20E+01 G  
 
EU-152   F   2.0879E-01                                      4.94E+03             
                           344.29-9.190E-02 &(  2.187E+00 6.52E+02 2.65E+01 G  
                          1112.07 7.928E-01  (  8.597E+00 2.96E+02 1.36E+01 G  
                           121.78-3.327E-01 +   1.668E+00 1.46E+02 2.86E+01 G  
                           778.92 0.000E+00 -   5.004E+00 1.00E+03 1.29E+01 G  
                           964.11 0.000E+00 -   1.715E+01 1.00E+03 1.46E+01 G  
                           244.69-2.710E+00 +   9.850E+00 1.07E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.305E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   9.4792E-02                                      3.14E+03             
                           873.23 0.000E+00 ?(  9.509E+00 1.00E+03 1.23E+01 G  
                           123.10 1.233E-01 ?(  1.119E+00 2.60E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.659E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   6.524E+00 1.00E+03 2.02E+01 G  
                          1004.77-4.414E-01 +   5.862E+00 3.60E+02 1.80E+01 G  
                           996.33-1.730E+00 +   1.207E+01 1.96E+02 1.06E+01 G  
 
EU-155   I   4.1413E-01                                      1.81E+03             
                           105.31-2.931E-01 &(  2.545E+00 2.51E+02 2.12E+01 G  
                            86.54 9.025E-01 *(  2.304E+00 7.68E+01 3.07E+01 G  
 
HF-181   F  -1.4143E-02                                      4.24E+01             
                           482.00-1.202E-01 ?(  8.417E-01 1.96E+02 8.05E+01 G  
                           133.02 1.830E-01  (  1.187E+00 1.88E+02 4.33E+01 G  
                           345.83-6.992E-01 +   4.221E+00 1.72E+02 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30-2.794E-01 %   1.024E+01 1.05E+03 5.85E+00 G  
 
Ta-182   F   1.9540E+00                                      1.14E+02             
                          1121.30 1.954E+00  (  2.821E+00 4.68E+01 3.49E+01 G  
                          1221.41 3.575E-01 &   5.342E+00 4.11E+02 2.70E+01 G  
                          1189.05-1.295E+00 -   9.491E+00 2.07E+02 1.62E+01 G  
 
Hg-203   F  -2.2312E-01                                      4.66E+01             
                           279.20-2.231E-01 ?(  8.196E-01 1.08E+02 8.15E+01 G  
 
TL-208   N   2.6420E+00                                      6.98E+02             
                           583.02 2.549E+00  (  8.023E-01 1.76E+01 8.45E+01 G  
                           277.28 3.889E+00  (  7.639E+00 6.01E+01 6.31E+00 G  
                           860.56 1.150E+00 -   7.746E+00 1.87E+02 1.24E+01 G  
 
pm-146   C   3.9171E-01                                      2.02E+03             
                           747.16 3.917E-01 ?(  2.689E+00 1.91E+02 3.40E+01 G  
                           735.72-3.660E-01 +   3.686E+00 2.75E+02 2.25E+01 G  
                           453.88-2.011E-02 %   1.059E+00 1.43E+03 6.50E+01 G  
 
y-88     F   1.9253E-03                                      1.07E+02             
                           898.04 1.925E-03 %(  9.090E-01 1.22E+04 9.37E+01 G  
                          1836.06 0.000E+00 -   2.033E+00 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.1893E+03                                      5.33E+03             
                           263.70-1.189E+03 ?(  7.726E+03 1.83E+02 6.00E-03   K
 
Cd-109   F  -7.5043E+00                                      4.53E+02             
                            88.04-7.504E+00 ?(  2.099E+01 8.39E+01 3.79E+00 G  
 
PB-210   N  -8.2674E+00                                      8.14E+03             
                            46.54-8.267E+00 %(P 2.834E+01 1.09E+03 4.25E+00 G  
 
PB-212   N   5.6172E+00                                      6.98E+02             
                           238.63 5.617E+00 @(P 1.689E+00 1.24E+01 4.33E+01 G  
                           300.03 1.618E+01 +   1.049E+01 2.87E+01 3.28E+00 GA 
 
PB-214   N   6.0594E+00                                      5.84E+05             
                           351.93 6.047E+00  (P 1.756E+00 1.17E+01 3.76E+01 G  
                           295.09 6.084E+00  (P 2.996E+00 1.77E+01 1.93E+01 G  
                           242.00 8.763E+00 + P 8.505E+00 3.70E+01 7.43E+00 GA 
 
BI-207   C  -4.5405E-02                                      1.18E+04             
                           569.70-4.541E-02 ?(  8.639E-01 5.23E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   1.733E+00 1.00E+03 7.45E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   3.4310E+00                                      6.98E+02             
                           727.17 3.431E+00 &(  9.506E+00 8.15E+01 7.55E+00 G  
                           785.42 5.774E+00 ?   6.618E+01 3.10E+02 1.28E+00 GA 
 
BI-214   N   4.0994E+00                                      5.84E+05             
                           609.31 4.099E+00  (P 2.085E+00 1.62E+01 4.61E+01 G  
                          1120.29 1.234E+00 - P 9.234E+00 7.44E+01 1.51E+01 G  
                          1764.49 2.300E+00 - P 8.397E+00 3.98E+01 1.54E+01 G  
 
BI-210M  T   2.4933E-01                                      1.10E+09             
                           265.83 1.997E-01 &(  1.110E+00 1.59E+02 5.00E+01 G  
                           304.90 3.379E-01 &(  2.101E+00 1.77E+02 2.80E+01 G  
 
RA-224   N  -1.5682E+01                                      6.98E+02             
                           240.99-1.568E+01 &(  3.004E+01 5.83E+01 4.10E+00 G  
 
AC-228   N   7.7194E+00                                      2.10E+03             
                           911.07 7.447E+00  (  1.948E+00 1.77E+01 2.90E+01 G  
                           968.97 3.575E+00 -   7.137E+00 6.10E+01 1.75E+01 G  
                           338.32 8.376E+00  (  4.031E+00 2.38E+01 1.20E+01 G  
                            93.35 7.346E+00 ?   1.059E+01 4.48E+01 5.56E+00 XA 
 
TH-227   N  -5.4917E+00                                      7.95E+03             
                           235.97-5.492E+00 ?(  9.289E+00 5.18E+01 1.23E+01 G  
                            50.14 1.086E+00 +   1.147E+01 3.04E+02 8.00E+00 G  
                           256.24 1.089E-01 &   7.949E+00 2.02E+03 7.00E+00 G  
 
TH-229   N   1.2522E+00                                      2.68E+06             
                           193.51 1.252E+00 ?(  1.311E+01 2.99E+02 4.40E+00 G  
                           210.85-2.009E+00 &   2.051E+01 2.92E+02 2.99E+00 G  
 
TH-234   N   4.2628E+00                                      1.63E+12             
                            63.29 2.930E+00  (P 2.463E+01 6.81E+01 3.81E+00 G  
                            92.59 5.172E+00  (P 1.217E+01 4.56E+01 5.58E+00 G  
 
PA-231   N  -7.1631E+00                                      1.20E+07             
                           302.65-7.163E+00 ?(  2.407E+01 9.89E+01 2.88E+00 G  
                           300.07 0.000E+00 +   3.173E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   1.0936E-02                                      7.82E+08             
                           312.01 1.094E-02 %(  1.469E+00 3.64E+03 3.60E+01 G  
                           300.18 0.000E+00 -   1.234E+01 1.00E+03 6.20E+00 G  
 
PA-234M  N   4.0009E+01                                      1.63E+12             
                          1001.00 4.001E+01 ?(  1.145E+02 8.40E+01 8.37E-01 G  
                           766.41-1.502E+01 -   3.090E+02 5.56E+02 2.94E-01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N  -5.8286E-01                                      2.57E+11             
                           143.79-1.416E+00 ?(  5.425E+00 1.13E+02 1.10E+01 G  
                           205.33-1.721E+00 +   1.048E+01 1.75E+02 5.01E+00 G  
                           163.38 1.215E+00 ?(  1.018E+01 2.40E+02 5.08E+00 G  
 
AM-241   T   6.5747E-01                                      1.58E+05             
                            59.54 6.575E-01 &(  2.323E+00 1.05E+02 3.59E+01 G  
 
Np-237   F   2.1152E+00                                      2.14E+06             
                            86.49 2.115E+00 *(  5.402E+00 7.68E+01 1.31E+01 G  
 
Ir-192   F   8.3465E-01                                      7.40E+01             
                           316.49 1.260E-01 &(  5.784E-01 1.31E+02 8.70E+01 G  
                           468.06-6.830E-02 -   1.398E+00 5.62E+02 5.18E+01 G  
                           308.44 7.381E-02 ?(  1.943E+00 7.30E+02 3.18E+01 G  
                           295.95 3.681E+00  (  1.918E+00 1.98E+01 3.02E+01 G  
 
Cs-136   F   1.2306E-01                                      1.30E+01             
                           818.50 1.908E-02 %(  8.653E-01 1.20E+03 1.00E+02 G  
                          1048.07 2.530E-01 ?(  1.325E+00 1.47E+02 8.00E+01 G  
                           340.57-2.431E-01 &   1.651E+00 1.95E+02 4.69E+01 G  
 
Np-239   T  -4.2702E-03                                      2.36E+00             
                           103.70-3.809E-01 +   2.165E+00 1.66E+02 2.40E+01 X  
                           106.13-4.270E-03 %(  1.881E+00 1.24E+04 2.27E+01 G  
                            99.50 9.960E-01 ?   3.023E+00 9.01E+01 1.50E+01 X  
 
Nd-147       1.6081E+00                                      1.11E+01             
                           531.00 1.608E+00 ?(  5.151E+00 9.33E+01 1.30E+01 G  
                            91.10-5.838E-01 -   2.645E+00 1.34E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.15        69.         4.     0.002   303.52   1.086E+00   
 AM-241      59.72        93.        14.     0.008   104.74   6.575E-01   
 TH-234      63.82       139.         7.     0.004    68.15   2.930E+00  P
 BA-133      82.05       100.        -5.    -0.003   261.57  -2.115E-01   
 Np-237      86.79       129.        22.     0.012    76.78   2.115E+00   
 EU-155      86.75       129.        22.     0.012    76.76   9.025E-01   
 Cd-109      88.43       168.       -23.    -0.013    83.92  -7.504E+00   
 Nd-147      91.16       152.       -13.    -0.007   134.17  -5.838E-01   
 TH-234      92.36       126.        23.     0.013    45.59   5.172E+00  P
 Gd-153      97.80        77.        -8.    -0.004   162.32  -3.194E-01   
 Np-239      99.18        55.        12.     0.007    90.06   9.960E-01   
 Gd-153     101.80        46.         8.     0.004   129.25   4.279E-01   
 Np-239     103.84        75.        -8.    -0.004   165.68  -3.809E-01   
 EU-155     106.09        82.        -5.    -0.003   251.45  -2.931E-01   
 CO-57      122.42        63.         3.     0.001   451.50   3.572E-02   
 EU-154     122.56        55.         4.     0.002   260.11   1.233E-01   
 HF-181     133.17        68.         6.     0.004   188.17   1.830E-01   
 CE-144     133.02        63.         7.     0.004   158.94   8.213E-01   
 CO-57      138.09        58.        -4.    -0.002   266.29  -4.870E-01   
 Tc-99m     140.48        81.        -2.    -0.001   549.04  -3.443E-02   
 U-235      143.68        86.       -12.    -0.007   113.12  -1.416E+00   
 CE-141     145.39        56.        16.     0.009    69.30   4.421E-01   
 Ba-140     162.14        40.         9.     0.005    99.26   2.147E+00   
 U-235      163.36        53.         4.     0.002   240.22   1.215E+00   
 CE-139     164.88        43.         1.     0.001   733.58   2.247E-02   
 TH-229     193.33        55.         4.     0.002   299.23   1.252E+00   
 U-235      206.11        41.        -5.    -0.003   174.82  -1.721E+00   
 TH-229     211.26        55.        -4.    -0.002   292.04  -2.009E+00   
 TH-227     236.71       175.       -38.    -0.021    51.78  -5.492E+00   
 RA-224     240.29       199.       -36.    -0.020    58.28  -1.568E+01   
 Cd-113m    261.67        21.        -4.    -0.002   182.58  -1.189E+03   
 BI-210M    265.84        31.         5.     0.003   159.04   1.997E-01   
 Hg-203     279.90        44.        -9.    -0.005   107.68  -2.231E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      284.22        37.        -6.    -0.003   152.87  -1.910E+00   
 Ir-192     295.23        29.        54.     0.030    19.77   3.681E+00   
 PA-231     301.65        42.       -10.    -0.005    98.87  -7.163E+00   
 BA-133     301.64        42.       -11.    -0.006    89.66  -1.245E+00   
 Ba-140     305.75        30.         4.     0.002   188.64   2.100E+00   
 BI-210M    305.44        29.         4.     0.002   176.73   3.379E-01   
 Ir-192     308.45        32.         1.     0.001   730.09   7.381E-02   
 Ir-192     316.54        19.         5.     0.003   130.77   1.260E-01   
 CR-51      321.08        33.         8.     0.004   108.54   1.755E+00   
 La-140     327.36        28.        12.     0.007    68.11   1.343E+00   
 Cs-136     341.12        45.        -5.    -0.003   194.73  -2.431E-01   
 HF-181     345.89        28.        -5.    -0.003   171.66  -6.992E-01   
 BA-133     356.42        29.         3.     0.002   243.28   1.228E-01   
 BA-133     384.23        20.        -1.    -0.001   608.94  -2.954E-01   
 SB-125     427.93        24.         3.     0.002   257.25   2.492E-01   
 AG-108M    434.52        22.        -3.    -0.002   199.94  -1.042E-01   
 SB-125     463.30        22.         7.     0.004   103.52   1.886E+00   
 Ir-192     468.44        23.        -1.    -0.001   561.56  -6.830E-02   
 PM-144     476.82        21.         3.     0.002   227.41   2.037E-01   
 BE-7       477.68        20.         3.     0.002   198.78   9.213E-01   
 HF-181     482.14        19.        -3.    -0.002   195.54  -1.202E-01   
 La-140     485.45        20.        -4.    -0.002   164.98  -2.594E-01   
 RU-103     497.09        28.        -4.    -0.002   210.87  -1.209E-01   
 Nd-147     529.73        16.         7.     0.004    93.29   1.608E+00   
 CS-134     563.53        27.        -5.    -0.003   163.71  -1.828E+00   
 BI-207     570.00        24.        -1.    -0.001   523.25  -4.541E-02   
 SB-125     601.57        13.         4.     0.002   141.49   7.475E-01   
 SB-124     604.68        19.        -1.    -0.001   510.54  -4.295E-02   
 CS-134     604.13        30.        -5.    -0.003   165.21  -1.734E-01   
 RU-103     610.30        21.         2.     0.001   341.31   1.187E+00   
 AG-108M    613.20        25.        -4.    -0.002   167.47  -1.701E-01   
 PM-144     617.51        15.         2.     0.001   247.53   8.191E-02   
 SB-125     635.35        20.         6.     0.003   108.99   1.992E+00   
 I-131      635.45        21.         3.     0.001   257.75   1.311E+00   
 AG-108M    724.98        18.        -2.    -0.001   251.56  -1.062E-01   
 ZR-95      724.96        21.        -3.    -0.001   248.28  -2.407E-01   
 pm-146     735.82        15.        -2.    -0.001   274.70  -3.660E-01   
 pm-146     747.04        18.         3.     0.002   191.43   3.917E-01   
 ZR-95      755.14        12.        -1.     0.000   565.57  -6.724E-02   
 AG-110M    763.88        17.        -2.    -0.001   313.14  -3.545E-01   
 NB-95      764.88        20.        -3.    -0.002   217.57  -1.246E-01   
 PA-234M    767.20        17.        -1.    -0.001   556.02  -1.502E+01   
 CS-134     796.24        23.        -2.    -0.001   339.53  -1.012E-01   
 CS-134     802.51        24.        -2.    -0.001   363.97  -9.459E-01   
 La-140     814.78        11.         1.     0.001   534.23   1.680E-01   
 MN-54      834.19        21.        -3.    -0.002   246.95  -1.188E-01   
 Co-56      846.88        17.        -3.    -0.002   214.63  -1.257E-01   
 PA-234     880.78        17.         3.     0.001   236.87   1.969E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage 16
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    884.15        25.        -5.    -0.003   153.08  -3.046E-01   
 AG-110M    937.59        17.         2.     0.001   266.28   3.200E-01   
 EU-154     996.95        24.        -4.    -0.002   196.22  -1.730E+00   
 PA-234M   1000.59        12.         7.     0.004    83.97   4.001E+01   
 EU-154    1004.65        15.        -2.    -0.001   359.72  -4.414E-01   
 Cs-136    1047.99        14.         4.     0.002   146.76   2.530E-01   
 RH-106    1050.00        17.        -2.    -0.001   301.31  -6.657E+00   
 Ga-68     1076.88        13.        -2.    -0.001   260.67  -3.878E+00   
 FE-59     1100.29        17.        -4.    -0.002   144.12  -4.130E-01   
 ZN-65     1115.94        34.        -7.    -0.004   121.43  -7.778E-01   
 Sc-46     1120.28        15.         8.     0.005    73.83   4.656E-01   
 Co-56     1239.00        23.         1.     0.001   469.38   1.312E-01   
 NA-22     1270.65         9.         3.     0.001   172.35   1.565E-01   
 FE-59     1291.31        14.         2.     0.001   332.21   2.359E-01   
 CO-60     1332.44         6.         3.     0.002   112.40   2.139E-01   
 AG-110M   1384.47        10.        -1.     0.000   534.82  -2.223E-01   
 SB-124    1691.61         4.         5.     0.003    75.77   7.498E-01   
 Co-56     1770.62        14.        -4.    -0.002   149.87  -1.905E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.2130E-01    9.2130E-01    1.988E+02%                6.55E+00
 NA-22  #A    1.5646E-01    1.5646E-01    1.723E+02%                9.93E-01
 K-40         1.3743E+02    1.3743E+02    6.901E+00%                9.60E+00
 Sc-46  #A    2.3281E-01    2.3282E-01    7.383E+01%                7.65E-01
 CR-51  #A    1.7549E+00    1.7549E+00    1.085E+02%                6.53E+00
 MN-54  #A   -1.1879E-01   -1.1879E-01    2.470E+02%                1.06E+00
 FE-59  #A   -1.3180E-01   -1.3180E-01    1.441E+02%                2.11E+00
 Co-56  #A   -2.3467E-02   -2.3467E-02    2.146E+02%                9.75E-01
 CO-57  #A    3.5717E-02    3.5717E-02    4.515E+02%                5.65E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.09E+00
 CO-60  #A    2.1391E-01    2.1391E-01    1.124E+02%                8.64E-01
 ZN-65  #A   -7.7781E-01   -7.7782E-01    1.214E+02%                3.26E+00
 NB-94  #A   -1.1856E-03   -1.1856E-03    1.953E+04%                8.70E-01
 ZR-95  #A   -6.7244E-02   -6.7244E-02    5.656E+02%                1.43E+00
 NB-95  #A   -1.2463E-01   -1.2463E-01    2.176E+02%                9.74E-01
 RU-103 #A   -1.2087E-01   -1.2087E-01    2.109E+02%                9.03E-01
 RH-106 #A   -1.1020E-01   -1.1020E-01    1.805E+03%                7.48E+00
 AG-108M#A   -1.0421E-01   -1.0421E-01    1.999E+02%                7.43E-01
 AG-110M#A   -1.0412E-01   -1.0412E-01    1.531E+02%                1.64E+00
 SN-113 #A    1.1492E-04    1.1492E-04    2.361E+05%                1.00E+00
 SB-124 #A    2.1644E-01    2.1644E-01    7.577E+01%                8.06E-01
 SB-125 #A    9.0985E-01    9.0986E-01    8.246E+01%                2.30E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage 17
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 
 I-131  #A    1.1758E-01    1.1758E-01    2.578E+02%                8.84E-01
 Gd-153 #A   -4.9079E-03   -4.9079E-03    1.037E+02%                1.78E+00
 Ga-68  #A   -3.8429E+00   -3.8784E+00    2.607E+02%                3.72E+01
 Tc-99m #A   -3.4368E-02   -3.4427E-02    5.490E+02%                6.58E-01
 BA-133 #A    1.2281E-01    1.2281E-01    2.433E+02%                1.06E+00
 CS-134 #A   -1.7345E-01   -1.7345E-01    1.652E+02%                1.00E+00
 CS-137 #A   -1.1715E-02   -1.1715E-02    2.262E+03%                9.88E-01
 CE-139 #A    2.2471E-02    2.2471E-02    7.336E+02%                5.87E-01
 Ba-140 #A    6.4082E-01    6.4084E-01    9.926E+01%                3.81E+00
 La-140 #A    2.0646E-01    2.0647E-01    6.811E+01%                1.42E+00
 CE-141 #A    4.4212E-01    4.4212E-01    6.930E+01%                1.02E+00
 CE-144 #A    8.2127E-01    8.2127E-01    1.589E+02%                4.49E+00
 PM-144 #A    7.1612E-02    7.1612E-02    2.274E+02%                1.01E+00
 EU-152  A    2.0879E-01    2.0879E-01    2.962E+02%                2.19E+00
 EU-154 #A    9.4792E-02    9.4792E-02    2.601E+02%                9.51E+00
 EU-155 #A    4.1413E-01    4.1413E-01    7.676E+01%                2.55E+00
 HF-181 #A   -1.4143E-02   -1.4143E-02    1.357E+02%                8.42E-01
 Ta-182  A    1.9540E+00    1.9540E+00    4.678E+01%                2.82E+00
 Hg-203 #A   -2.2312E-01   -2.2312E-01    1.077E+02%                8.20E-01
 TL-208       2.6420E+00    2.6420E+00    1.761E+01%                8.02E-01
 pm-146 #A    3.9171E-01    3.9171E-01    1.914E+02%                2.69E+00
 y-88   #A    1.9253E-03    1.9253E-03    1.222E+04%                9.09E-01
 Cd-113m#A   -1.1893E+03   -1.1893E+03    1.826E+02%                7.73E+03
 Cd-109 #A   -7.5043E+00   -7.5043E+00    8.392E+01%                2.10E+01
 PB-210 #A   -8.2674E+00   -8.2674E+00    2.266E+03%                2.83E+01
 PB-212       5.6172E+00    5.6172E+00    1.367E+01%                1.69E+00
 PB-214       6.0594E+00    6.0594E+00    1.235E+01%                1.76E+00
 BI-207 #A   -4.5405E-02   -4.5405E-02    5.232E+02%                8.64E-01
 BI-212 #A    3.4310E+00    3.4310E+00    8.150E+01%                9.51E+00
 BI-214       4.0994E+00    4.0994E+00    2.077E+01%                2.09E+00
 BI-210M#A    2.4933E-01    2.4933E-01    1.189E+02%                1.11E+00
 RA-224 #A   -1.5682E+01   -1.5682E+01    5.828E+01%                3.00E+01
 AC-228       7.7194E+00    7.7194E+00    1.480E+01%                1.95E+00
 TH-227 #A   -5.4917E+00   -5.4917E+00    5.178E+01%                9.29E+00
 TH-229 #A    1.2522E+00    1.2522E+00    2.992E+02%                1.31E+01
 TH-234 #A    4.2628E+00    4.2628E+00    6.940E+01%                2.46E+01
 PA-231 #A   -7.1631E+00   -7.1631E+00    9.887E+01%                2.41E+01
 PA-233 #A    1.0936E-02    1.0936E-02    3.635E+03%                1.47E+00
 PA-234 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.22E+00
 PA-234M#A    4.0009E+01    4.0009E+01    8.397E+01%                1.15E+02
 U-235  #A   -5.8286E-01   -5.8286E-01    1.131E+02%                5.42E+00
 AM-241 #A    6.5747E-01    6.5747E-01    1.047E+02%                2.32E+00
 Np-237 #A    2.1152E+00    2.1152E+00    7.678E+01%                5.40E+00
 Ir-192 #C    8.3464E-01    8.3465E-01    1.977E+01%                5.78E-01
 Cs-136 #A    1.2306E-01    1.2306E-01    1.468E+02%                8.65E-01
 Np-239 #A   -4.2695E-03   -4.2702E-03    1.235E+04%                1.88E+00
 Nd-147 #A    1.6080E+00    1.6081E+00    9.329E+01%                5.15E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:42:37 PMPage 18
 TestAmerica                     Spectrum name: 3_Gamma_20140364.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  2000.6 keV)     1.655E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  2000.6 keV) 1.6551849E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140390 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-8-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-8-E
-----------------------------------------------------------------------------
        Decay to Time: 2/14/2014 17:21        Live Time: 1800   sec
     Acquisition Time: 2/14/2014 17:21:46     Real Time: 1802   sec
        Analysis Time: 2/14/2014 17:53        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -7.271E-01          267.6     1.946E+00    1.946E+00    6.891E+00
NA-22      0.000E+00         1000.0     5.108E-02    5.108E-02    1.024E+00
K-40       1.514E+02            6.0     9.111E+00    1.196E+01    8.314E+00
Sc-46     -6.448E-03         3011.0     1.941E-01    1.941E-01    7.418E-01
CR-51      2.612E-02         4563.0     1.192E+00    1.192E+00    4.416E+00
MN-54      0.000E+00         1000.0     1.794E-01    1.794E-01    1.080E+00
FE-59     -8.964E-02          573.3     5.139E-01    5.139E-01    1.888E+00
Co-56      3.852E-01           63.8     2.456E-01    2.464E-01    7.876E-01
CO-57      2.068E-01           91.9     1.901E-01    1.904E-01    4.386E-01
CO-58      1.893E-01           99.2     1.878E-01    1.880E-01    6.533E-01
CO-60     -4.159E-02          630.7     2.623E-01    2.623E-01    9.937E-01
ZN-65      0.000E+00         1000.0     4.255E-01    4.255E-01    4.344E+00
NB-94     -2.090E-01          123.2     2.575E-01    2.578E-01    8.924E-01
ZR-95      0.000E+00         1000.0     6.238E-02    6.238E-02    9.989E-01
NB-95      0.000E+00         1000.0     6.871E-02    6.871E-02    1.101E+00
RU-103     1.192E-02         1143.0     1.363E-01    1.363E-01    5.192E-01
RH-106    -9.175E-01          211.2     1.937E+00    1.938E+00    6.949E+00
AG-108M   -7.563E-05       219100.0     1.657E-01    1.657E-01    6.134E-01
AG-110M    3.199E-02          452.2     1.447E-01    1.447E-01    9.414E-01
SN-113     0.000E+00         1000.0     6.545E-02    6.545E-02    8.001E-01
SB-124    -1.041E-01          212.2     2.209E-01    2.209E-01    7.838E-01
SB-125    -2.260E-02          250.5     5.662E-02    5.664E-02    2.018E+00
I-131      2.689E-01           58.9     1.584E-01    1.590E-01    6.812E-01
Gd-153     9.305E-02          486.3     4.525E-01    4.525E-01    1.575E+00
Ga-68      0.000E+00         1000.0     3.858E+00    3.858E+00    4.149E+01
Tc-99m    -1.223E-01          135.1     1.651E-01    1.653E-01    5.626E-01
BA-133    -3.167E-01           96.9     3.068E-01    3.072E-01    1.041E+00
CS-134     1.028E-01          182.8     1.880E-01    1.881E-01    2.199E+00
CS-137    -1.972E-02         1245.0     2.455E-01    2.455E-01    9.019E-01
CE-139     1.185E-02         1509.0     1.789E-01    1.789E-01    6.276E-01
Ba-140     1.405E-01          525.4     7.380E-01    7.380E-01    2.690E+00
La-140     1.118E-01           77.0     8.612E-02    8.632E-02    1.088E+00
CE-141     2.777E-01          104.6     2.904E-01    2.908E-01    9.823E-01
CE-144    -1.639E-03        67040.0     1.099E+00    1.099E+00    3.881E+00
PM-144     5.312E-02          433.6     2.304E-01    2.304E-01    8.341E-01
EU-152     4.453E-01           72.5     3.226E-01    3.235E-01    2.177E+00
EU-154    -1.057E+00          182.9     1.934E+00    1.934E+00    6.924E+00
EU-155     1.288E+00           38.2     4.917E-01    4.967E-01    2.088E+00
HF-181     2.648E-01          102.8     2.723E-01    2.727E-01    7.666E-01
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Ta-182     1.533E+00           60.6     9.291E-01    9.322E-01    3.036E+00
Hg-203     3.045E-04        64720.0     1.971E-01    1.971E-01    7.044E-01
TL-208     2.535E+00           13.7     3.481E-01    3.721E-01    5.068E-01
pm-146     1.608E-01          184.0     2.959E-01    2.960E-01    2.276E+00
y-88       5.280E-03         5034.0     2.658E-01    2.658E-01    9.865E-01
Cd-113m    2.596E+03           78.1     2.027E+03    2.034E+03    6.812E+03
Cd-109     8.069E+00           50.4     4.065E+00    4.090E+00    1.320E+01
PB-210     5.568E+00           97.8     5.444E+00    5.454E+00    1.844E+01
PB-212     7.186E+00            8.7     6.254E-01    7.792E-01    1.013E+00
PB-214     6.603E+00           10.4     6.892E-01    7.698E-01    1.171E+00
BI-207     1.682E-01          115.5     1.943E-01    1.945E-01    6.749E-01
BI-212     5.129E+00           56.7     2.908E+00    2.920E+00    9.398E+00
BI-214     4.960E+00           12.7     6.294E-01    6.801E-01    1.214E+00
BI-210M   -1.866E-01          165.5     3.088E-01    3.090E-01    1.072E+00
RA-224    -1.629E+01           47.4     7.719E+00    7.789E+00    2.512E+01
AC-228     6.631E+00           14.3     9.473E-01    1.006E+00    9.956E-01
TH-227    -2.651E+00           67.6     1.792E+00    1.800E+00    5.929E+00
TH-229    -2.370E+00          162.2     3.844E+00    3.849E+00    1.316E+01
TH-234     7.446E+00           40.4     3.005E+00    3.030E+00    1.853E+01
PA-231     5.990E+00           51.4     3.081E+00    3.098E+00    2.342E+01
PA-233     5.823E-01           51.4     2.995E-01    3.011E-01    1.614E+00
PA-234     3.484E-01          228.3     7.954E-01    7.956E-01    2.143E+00
PA-234M    4.496E+01           69.5     3.122E+01    3.130E+01    1.002E+02
U-235      1.526E+00           77.4     1.181E+00    1.183E+00    3.942E+00
AM-241     4.160E-01          134.2     5.582E-01    5.586E-01    1.901E+00
Np-237     2.683E+00           41.4     1.112E+00    1.122E+00    3.538E+00
Ir-192     1.310E-01          125.5     1.644E-01    1.646E-01    6.097E-01
Cs-136     9.497E-03         2088.0     1.983E-01    1.983E-01    7.483E-01
Np-239     8.101E-01           70.3     5.699E-01    5.719E-01    1.891E+00
Nd-147     0.000E+00         1000.0     5.674E-01    5.674E-01    7.272E+00
-----------------------------------------------------------------------------
Total      2.864E+03

      Analyst: Rachel Mueller                     
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-8-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140390.An1

 Acquisition information
        Start time:                 2/14/2014 5:21:46 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/14/2014 5:21:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1239

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.08       11.  97.77   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    49.79       12.  99.81   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    60.27       10. 134.18   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.09       26.  58.95   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  9.570E+00 TH234 
    74.88       69.  19.81   1.03  4.580E-02
    77.21      120.  13.73   1.03  4.684E-02
    86.49       32.  41.42   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.145E+00 EU155 
    87.36       42.  40.31   1.04  5.010E-02    86.54  30.700    PBC<MDA EU155 
    88.04       28.  50.38   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    93.06       53.  31.31   1.04  5.171E-02    92.59   5.584  1.029E+01 TH234 
                                                93.35   5.561  1.030E+01 AC228 
                                                92.59   5.584  1.029E+01 TH234 
    93.23       31.  55.11   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.004E+00 AC228 
    97.63        3. 486.32   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
   100.48        5. 228.32   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   105.02       18.  70.34   1.06  5.323E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  8.101E-01 Np239 
                                               105.31  21.200  8.681E-01 EU155 
   105.06       20.  64.82   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  9.107E-01 Np239 
   121.47       16.  72.45   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
   123.70        9. 122.94   1.07  5.296E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  2.335E-01 EU154 
   123.84       10. 101.00   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               123.10  40.790  2.689E-01 EU154 
   136.50        8. 153.56   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  8.390E-01 CO57  
                                               136.30   5.850  1.531E+00 HF181 
   136.91        7. 178.87   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.152E-01 CO57  
   144.00       15.  77.36   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   145.52       12. 104.57   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   238.33      215.   8.45   1.26  3.735E-02   238.63  43.300  7.186E+00 PB212 
   241.96       73.  20.64   0.87  3.697E-02   242.00   7.430  1.476E+01 PB214 
   255.81        2. 455.83   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.39       10.  78.08   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   284.60       14.  58.92   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.02       83.  17.10   1.03  3.232E-02   295.09  19.300  7.423E+00 PB214 
   300.27       18.  51.44   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.300E+01 PA231 
                                               300.18   6.200  5.159E+00 PA233 
   300.27       18.  51.43   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.300E+01 PA231 
                                               300.18   6.200  5.161E+00 PA233 
   300.40       38.  30.29   0.59  3.195E-02   300.03   3.280  2.014E+01 PB212 
                                               300.07   2.460  2.685E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   308.49        7. 125.45   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
   316.34        2. 440.75   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   328.51       12.  77.01   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.27       42.  24.86   0.41  2.941E-02   338.32  12.010  6.660E+00 AC228 
   345.79        1. 842.25   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
                                               345.83  15.070  1.170E-01 HF181 
   351.75      120.  11.97   1.09  2.860E-02   351.93  37.600  6.182E+00 PB214 
   461.82        2. 375.91   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   481.20        7. 102.84   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  2.169E-01 HF181 
   510.91       43.  21.59   1.42  2.188E-02   511.86  20.000  5.497E+00 RH106 
                                               511.86  20.000  5.497E+00 RH106 
   537.11        1. 525.41   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   564.03        3. 217.37   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   570.54        6. 115.50   1.47  2.023E-02   569.70  97.740    PBC<MDA BI207 
   583.27       77.  13.74   1.21  1.989E-02   583.02  84.500  2.535E+00 TL208 
   609.22       89.  11.29   0.83  1.925E-02   609.31  46.090  4.960E+00 BI214 
                                               610.30   5.750  4.473E+01 RU103 
   657.45        1. 452.23   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   696.81        2. 433.64   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   727.07       12.  56.69   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.68        3. 184.01   1.61  1.671E-02   735.72  22.500    PBC<MDA pm146 
   763.56        1. 674.43   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   767.48        7. 105.92   1.63  1.620E-02   766.41   0.294    PBC<MDA PA234M
   778.74        2. 271.14   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   796.46        3. 182.83   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   812.74        5.  99.18   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   846.88        4. 164.17   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
                                               846.77  99.935  1.341E-01 Co56  
   860.05        6.  95.89   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   870.93        2. 237.62   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   911.38       49.  14.29   0.41  1.418E-02   911.07  29.000  6.619E+00 AC228 
   947.13        3. 228.28   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.41        4. 210.65   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.56       13.  63.50   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1000.80        6.  89.86   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1036.97        1. 708.32   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
                                              1037.84  14.130  2.328E-01 Co56  
  1120.42        8.  68.33   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.55       12.  60.60   1.90  1.205E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.348E-01 Sc46  
                                              1121.30  34.900  1.533E+00 Ta182 
  1238.30       11.  63.77   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  7.975E-01 Co56  
  1460.65      283.   5.86   1.79  9.749E-03  1460.83  10.670  1.514E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.12    74.95        60.        69. 1.517E+03   19.81   1.025  -       D
   308.46    77.28        75.       120. 2.556E+03   13.73   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    183.95    46.08        52.        11.     0.006    97.77   0.998s
 TH-227    198.80    49.79        61.        12.     0.006    99.81   1.001s
 AM-241    240.71    60.27        82.        10.     0.005   134.18   1.010s
 TH-234    251.98    63.09       102.        26.     0.014    58.95   1.014s
 Np-237    345.55    86.49        70.        32.     0.018    41.42   1.036D
 EU-155    349.01    87.36       120.        42.     0.023    40.31   1.036s
 Cd-109    351.75    88.04        84.        28.     0.015    50.38   1.038D
 Nd-147    364.91    91.33       182.       -16.    -0.009   123.79   1.041s
 TH-234    372.49    93.23       131.        31.     0.017    55.11   1.042s
 AC-228    371.84    93.06        68.        53.     0.030    31.31   1.044s
 Gd-153    390.09    97.63        81.         3.     0.001   486.32   1.047s
 Np-239    401.50   100.48        65.         5.     0.003   228.32   1.049s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153    409.40   102.46        80.        -6.    -0.003   210.15   1.052s
 EU-155    419.79   105.06        72.        20.     0.011    64.82   1.054s
 Np-239    419.64   105.02        68.        18.     0.010    70.34   1.055s
 EU-152    485.44   121.47        60.        16.     0.009    72.45   1.070s
 CO-57     494.91   123.84        51.        10.     0.006   101.00   1.070s
 EU-154    494.33   123.70        58.         9.     0.005   122.94   1.071s
 HF-181    547.16   136.91        77.         7.     0.004   178.87   1.084s
 CO-57     545.55   136.50        77.         8.     0.005   153.56   1.084s
 Tc-99m    564.65   141.28        81.       -10.    -0.005   135.06   1.088s
 U-235     575.51   144.00        61.        15.     0.008    77.36   1.091s
 CE-141    581.62   145.52        74.        12.     0.007   104.57   1.092s
 Ba-140    650.47   162.74        91.       -12.    -0.007   114.61   1.108s
 TH-229    776.07   194.15        81.        -8.    -0.004   162.20   1.137s
 TH-229    844.57   211.27        87.       -11.    -0.006   128.07   1.153s
 TH-227    942.31   235.72       100.       -22.    -0.012    67.60   1.177s
 PB-212    952.76   238.33        33.       209.     0.116     8.45   1.259 
 RA-224    960.02   240.14       201.       -45.    -0.025    47.39   1.181s
 PB-214    967.28   241.96        33.        73.     0.041    20.64   0.871s
 EU-152    978.09   244.66        69.       -10.    -0.005   124.85   1.185s
 TH-227   1022.67   255.81        56.         2.     0.001   455.83   1.195s
 Cd-113m  1052.99   263.39        24.        10.     0.005    78.08   1.202s
 BI-210M  1064.77   266.34        44.        -6.    -0.003   165.52   1.204s
 I-131    1137.83   284.60        27.        14.     0.008    58.92   1.221s
 PB-214   1179.48   295.02        26.        83.     0.046    17.10   1.028 
 PB-212   1201.01   300.40        21.        38.     0.021    30.29   0.590s
 PA-231   1200.49   300.27        36.        18.     0.010    51.43   1.235s
 PA-233   1200.48   300.27        36.        18.     0.010    51.44   1.235s
 BA-133   1210.87   302.87        60.        -6.    -0.003   191.52   1.238s
 Ba-140   1220.49   305.27        53.        -5.    -0.003   194.21   1.240s
 BI-210M  1219.73   305.08        52.        -5.    -0.003   197.24   1.240s
 Ir-192   1233.36   308.49        34.         7.     0.004   125.45   1.243s
 PA-233   1244.26   311.22        41.        -4.    -0.002   223.35   1.246s
 Ir-192   1264.75   316.34        33.         2.     0.001   440.75   1.250s
 La-140   1313.43   328.51        35.        12.     0.007    77.01   1.261s
 AC-228   1352.45   338.27        19.        42.     0.024    24.86   0.408s
 Cs-136   1369.67   342.57        32.        -2.    -0.001   503.71   1.272s
 EU-152   1375.75   344.09        35.        -2.    -0.001   377.96   1.275s
 HF-181   1382.56   345.79        30.         1.     0.001   842.25   1.276s
 PB-214   1406.38   351.75        18.       120.     0.066    11.97   1.091 
 BA-133   1417.78   354.60        42.       -10.    -0.006    96.87   1.285s
 BA-133   1534.15   383.70        32.        -2.    -0.001   478.75   1.310s
 SB-125   1708.51   427.29        27.        -2.    -0.001   331.33   1.349s
 SB-125   1846.65   461.82        21.         2.     0.001   375.91   1.380s
 Ir-192   1873.44   468.52        29.        -1.    -0.001   735.20   1.384s
 PM-144   1900.75   475.35        28.        -5.    -0.003   151.68   1.392s
 BE-7     1914.88   478.88        34.        -3.    -0.002   267.64   1.392s
 HF-181   1924.13   481.20        24.         7.     0.004   102.84   1.396s
 RH-106   2042.99   510.91        22.        43.     0.024    21.59   1.422s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   2147.80   537.11        23.         1.     0.001   525.41   1.444s
 CS-134   2255.47   564.03        20.         3.     0.002   217.37   1.466s
 BI-207   2281.52   570.54        21.         6.     0.003   115.50   1.471s
 TL-208   2332.45   583.27         7.        77.     0.043    13.74   1.208 
 SB-124   2413.65   603.57        27.        -4.    -0.002   212.21   1.499s
 BI-214   2436.24   609.22        13.        79.     0.044    11.29   0.828s
 RU-103   2435.59   609.06        23.        46.     0.025    20.95   1.505s
 AG-108M  2460.86   615.37        29.        -1.    -0.001   597.81   1.509s
 RH-106   2486.52   621.79        20.        -3.    -0.002   211.16   1.515s
 I-131    2553.80   638.61        21.        -4.    -0.002   168.68   1.527s
 AG-110M  2629.20   657.45        13.         1.     0.001   452.23   1.544s
 PM-144   2786.65   696.81        25.         2.     0.001   433.64   1.576s
 NB-94    2814.12   703.68        28.        -6.    -0.004   123.21   1.581s
 SB-124   2894.51   723.77        29.        -5.    -0.003   149.57   1.598s
 AG-108M  2894.16   723.68        29.        -5.    -0.003   149.25   1.598s
 EU-154   2895.05   723.91        29.        -5.    -0.003   157.98   1.598s
 ZR-95    2895.35   723.98        28.        -5.    -0.003   162.12   1.599s
 BI-212   2907.69   727.07        16.        12.     0.007    56.69   1.601s
 pm-146   2942.17   735.68        16.         3.     0.002   184.01   1.608s
 AG-110M  3053.69   763.56        20.         1.     0.001   674.43   1.631s
 PA-234M  3069.39   767.48        23.         7.     0.004   105.92   1.633s
 EU-152   3114.42   778.74        21.         2.     0.001   271.14   1.643s
 CS-134   3185.32   796.46        16.         3.     0.002   182.83   1.656s
 CO-58    3250.45   812.74        11.         5.     0.003    99.18   1.668s
 La-140   3262.09   815.65        22.        -2.    -0.001   378.83   1.672s
 Co-56    3387.05   846.88        16.         4.     0.002   164.17   1.696s
 TL-208   3439.76   860.05        14.         6.     0.003    95.89   1.707s
 NB-94    3483.26   870.93        15.         2.     0.001   237.62   1.715s
 EU-154   3505.26   876.42        18.        -3.    -0.002   182.87   1.717s
 PA-234   3525.66   881.52        18.        -3.    -0.002   188.94   1.722s
 PA-234   3541.68   885.53        14.        -3.    -0.001   220.04   1.724s
 AC-228   3645.12   911.38         0.        49.     0.027    14.29   0.412s
 PA-234   3788.18   947.13        18.         3.     0.002   228.28   1.772s
 EU-152   3857.30   964.41        31.         4.     0.002   210.65   1.786s
 AC-228   3873.93   968.56        27.        13.     0.007    63.50   1.790s
 EU-154   3982.24   995.63        16.        -2.    -0.001   369.63   1.810s
 PA-234M  4002.92  1000.80        14.         6.     0.004    89.86   1.814s
 EU-154   4027.39  1006.92        21.        -6.    -0.003   121.19   1.816s
 Co-56    4147.66  1036.97        14.         1.     0.000   708.32   1.841s
 Cs-136   4201.34  1050.39        15.        -2.    -0.001   297.71   1.848s
 RH-106   4198.14  1049.59        19.        -4.    -0.002   175.24   1.850s
 FE-59    4397.71  1099.46        20.        -1.    -0.001   573.32   1.886s
 EU-152   4446.64  1111.68        23.        -3.    -0.002   237.05   1.895s
 BI-214   4481.58  1120.42        25.         8.     0.004    68.33   1.901s
 Ta-182   4482.10  1120.55        19.        12.     0.006    60.60   1.901s
 CO-60    4692.35  1173.08        27.        -5.    -0.003   162.95   1.938s
 Ta-182   4757.95  1189.47        20.        -1.    -0.001   452.71   1.949s
 Ta-182   4890.22  1222.53        27.        -5.    -0.003   143.79   1.972s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4953.34  1238.30        17.        11.     0.006    63.77   1.984s
 CO-60    5330.06  1332.42        12.        -1.     0.000   630.72   2.047s
 AG-110M  5536.34  1383.96        13.        -2.    -0.001   235.21   2.082s
 K-40     5843.32  1460.65         8.       283.     0.157     5.86   1.787 
 La-140   6388.14  1596.76         9.        -1.    -0.001   314.30   2.215s
 Co-56    7077.93  1769.06        14.        -5.    -0.003   119.05   2.318s
 y-88     7349.67  1836.92         4.        -1.    -0.001   256.52   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -7.2706E-01                                      5.31E+01             
                           477.60-7.271E-01 ?(  6.891E+00 2.68E+02 1.05E+01 G  
 
K-40     N   1.5136E+02                                      4.66E+11             
                          1460.83 1.514E+02  (P 8.314E+00 5.86E+00 1.07E+01 G  
 
Sc-46    F  -6.4475E-03                                      8.38E+01             
                           889.28-6.447E-03 %(  7.418E-01 3.01E+03 1.00E+02 G  
                          1120.55 0.000E+00 +   9.110E-01 1.00E+03 1.00E+02 G  
 
CR-51    F   2.6120E-02                                      2.77E+01             
                           320.08 2.612E-02 %(  4.416E+00 4.56E+03 9.94E+00 G  
 
FE-59    F  -8.9640E-02                                      4.45E+01             
                          1099.25-8.964E-02 ?(  1.888E+00 5.73E+02 5.65E+01 G  
                          1291.60 9.026E-03 %   2.014E+00 5.70E+03 4.32E+01 G  
 
Co-56    C   3.8515E-01                                      7.73E+01             
                           846.77 1.341E-01 ?(  7.876E-01 1.64E+02 9.99E+01 G  
                          1238.28 7.975E-01 ?(  1.672E+00 6.38E+01 6.61E+01 G  
                          1037.84 2.328E-01 &(  6.194E+00 7.08E+02 1.41E+01 G  
                          1771.35-2.047E+00 +   8.576E+00 1.19E+02 1.55E+01  A 
 
CO-57    C   2.0683E-01                                      2.72E+02             
                           122.06 1.280E-01 ?(  4.386E-01 1.01E+02 8.56E+01 G  
                           136.47 8.390E-01 ?(  4.409E+00 1.54E+02 1.07E+01 G  
 
CO-58    C   1.8933E-01                                      7.09E+01             
                           810.78 1.893E-01 ?(  6.533E-01 9.92E+01 9.95E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-60    F  -4.1585E-02                                      1.93E+03             
                          1332.50-4.159E-02 ?(  9.937E-01 6.31E+02 1.00E+02 G  
                          1173.24-2.246E-01 +   1.286E+00 1.63E+02 9.99E+01 G  
 
NB-94    I  -2.0901E-01                                      7.41E+06             
                           702.63-2.090E-01 ?(  8.924E-01 1.23E+02 9.79E+01 G  
                           871.10 9.097E-02 +   7.882E-01 2.38E+02 9.99E+01 G  
 
RU-103   I   1.1920E-02                                      3.93E+01             
                           497.05 1.192E-02 %(  5.192E-01 1.14E+03 9.09E+01 G  
                           610.30 2.294E+01 ?   1.257E+01 2.09E+01 5.75E+00 GA 
 
RH-106   I  -9.1749E-01                                      3.74E+02             
                           621.92-9.175E-01 ?(  6.949E+00 2.11E+02 9.93E+00 G  
                          1050.36-1.039E+01 +   6.493E+01 1.75E+02 1.56E+00 G  
                           511.86 5.497E+00 ?   3.122E+00 2.16E+01 2.00E+01 GA 
 
AG-108M  C  -7.5628E-05                                      1.53E+05             
                           433.94-7.563E-05 %(  6.134E-01 2.19E+05 9.05E+01 G  
                           722.94-1.924E-01 +   1.003E+00 1.49E+02 9.08E+01 G  
                           614.28-4.181E-02 +   9.021E-01 5.98E+02 8.98E+01 G  
 
AG-110M  F   3.1988E-02                                      2.50E+02             
                           884.68-1.074E-02 %(  9.414E-01 2.27E+03 7.27E+01 G  
                           657.76 3.762E-02 ?(  6.361E-01 4.52E+02 9.46E+01 G  
                           937.49 0.000E+00 -   2.701E+00 1.00E+03 3.44E+01 G  
                          1384.30-5.032E-01 +   4.348E+00 2.35E+02 2.43E+01 G  
                           763.94 1.475E-01 ?(  3.656E+00 6.74E+02 2.23E+01 G  
 
SB-124   F  -1.0408E-01                                      6.02E+01             
                           602.73-1.041E-01 ?(  7.838E-01 2.12E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-1.612E+00 +   8.426E+00 1.50E+02 1.08E+01 G  
 
SB-125   I  -2.2600E-02                                      1.01E+03             
                           427.88-1.696E-01 ?(  2.018E+00 3.31E+02 2.96E+01 G  
                           600.50-2.723E-03 %   4.016E+00 3.99E+04 1.79E+01 G  
                           635.89 0.000E+00 &   8.918E+00 1.00E+03 1.13E+01 G  
                           463.37 3.931E-01 ?(  5.380E+00 3.76E+02 1.05E+01 G  
 
I-131    I   2.6887E-01                                      8.02E+00             
                           364.48 9.726E-05 %(  6.812E-01 1.92E+05 8.17E+01 G  
                           284.30 3.845E+00 &(  7.398E+00 5.89E+01 6.14E+00 G  
                           636.97-1.666E+00 &   9.973E+00 1.69E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F   9.3047E-02                                      2.42E+02             
                            97.50 9.305E-02 &(  1.575E+00 4.86E+02 3.00E+01 G  
                           103.20-2.944E-01 +   2.131E+00 2.10E+02 2.18E+01 G  
 
Tc-99m   I  -1.2225E-01                                      2.51E-01             
                           140.51-1.222E-01 &(  5.626E-01 1.35E+02 8.93E+01 G  
 
BA-133   F  -3.1669E-01                                      3.85E+03             
                           356.00-3.167E-01 ?(  1.041E+00 9.69E+01 6.20E+01 G  
                           302.85-5.614E-01 +   3.719E+00 1.92E+02 1.83E+01 G  
                           383.84-3.899E-01 +   6.697E+00 4.79E+02 8.94E+00 GA 
                            80.99-5.018E-03 %   1.883E+00 1.08E+04 3.41E+01 GA 
 
CS-134   I   1.0284E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  2.199E+00 1.00E+03 9.76E+01 G  
                           795.87 1.348E-01 ?(  8.856E-01 1.83E+02 8.55E+01 G  
                           569.32 0.000E+00 -   4.962E+00 1.00E+03 1.54E+01 G  
                           801.95 4.585E-02 %   9.376E+00 5.48E+03 8.69E+00 G  
                           563.24 9.782E-01 ?(  7.639E+00 2.17E+02 8.35E+00 G  
 
CS-137   I  -1.9719E-02                                      1.10E+04             
                           661.66-1.972E-02 %(  9.019E-01 1.25E+03 8.52E+01 G  
 
CE-139   F   1.1852E-02                                      1.38E+02             
                           165.85 1.185E-02 %(  6.276E-01 1.51E+03 7.99E+01 G  
 
Ba-140   I   1.4046E-01                                      1.28E+01             
                           537.26 1.405E-01 &(  2.690E+00 5.25E+02 2.44E+01 G  
                           162.66-2.312E+00 +   8.971E+00 1.15E+02 6.22E+00 G  
                           304.85-2.218E+00 +   1.496E+01 1.94E+02 4.29E+00 G  
 
La-140   I   1.1183E-01                                      1.28E+01             
                          1596.21-9.158E-02 ?(  1.088E+00 3.14E+02 9.54E+01 G  
                           487.02 0.000E+00 +   1.629E+00 1.00E+03 4.55E+01 G  
                           328.76 1.068E+00 ?(  2.754E+00 7.70E+01 2.03E+01 G  
                           815.77-2.750E-01 +   3.784E+00 3.79E+02 2.33E+01 G  
 
CE-141   I   2.7772E-01                                      3.25E+01             
                           145.44 2.777E-01 &(  9.823E-01 1.05E+02 4.82E+01 G  
 
CE-144   I  -1.6387E-03                                      2.85E+02             
                           133.54-1.639E-03 %(  3.881E+00 6.70E+04 1.11E+01 G  
 
PM-144   C   5.3124E-02                                      3.63E+02             
                           696.54 5.312E-02 ?(  8.341E-01 4.34E+02 9.90E+01 G  
                           618.06 0.000E+00 &   6.546E-01 1.00E+03 9.91E+01 G  
                           476.81-2.966E-01 +   1.574E+00 1.52E+02 4.20E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   4.4531E-01                                      4.94E+03             
                           344.29-1.616E-01 ?(  2.177E+00 3.78E+02 2.65E+01 G  
                          1112.07-9.832E-01 +   8.353E+00 2.37E+02 1.36E+01 G  
                           121.78 5.905E-01 ?(  1.423E+00 7.25E+01 2.86E+01 G  
                           778.92 6.599E-01 &(  6.458E+00 2.71E+02 1.29E+01 G  
                           964.11 1.072E+00 ?(  7.980E+00 2.11E+02 1.46E+01 G  
                           244.69-1.943E+00 +   8.268E+00 1.25E+02 7.58E+00 G  
                          1408.00-1.856E-02 %   4.031E+00 5.44E+03 2.10E+01 GA 
 
EU-154   I  -1.0573E+00                                      3.14E+03             
                           873.23-1.057E+00 ?(  6.924E+00 1.83E+02 1.23E+01 G  
                           123.10 2.335E-01 &   9.806E-01 1.23E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   2.908E+00 1.00E+03 3.52E+01 G  
                           723.36-8.106E-01 +   4.487E+00 1.58E+02 2.02E+01 G  
                          1004.77-1.331E+00 +   5.623E+00 1.21E+02 1.80E+01 G  
                           996.33-6.225E-01 +   8.476E+00 3.70E+02 1.06E+01 G  
 
EU-155   I   1.2883E+00                                      1.81E+03             
                           105.31 9.758E-01  (  2.088E+00 6.48E+01 2.12E+01 G  
                            86.54 1.504E+00 &(  1.942E+00 4.03E+01 3.07E+01 G  
 
HF-181   F   2.6480E-01                                      4.24E+01             
                           482.00 2.169E-01 ?(  7.666E-01 1.03E+02 8.05E+01 G  
                           133.02 1.927E-02 %   1.022E+00 1.51E+03 4.33E+01 G  
                           345.83 1.170E-01 ?(  3.568E+00 8.42E+02 1.51E+01 G  
                           136.30 1.305E+00 ?(  8.020E+00 1.79E+02 5.85E+00 G  
 
Ta-182   F   1.5330E+00                                      1.14E+02             
                          1121.30 1.533E+00 ?(  3.036E+00 6.06E+01 3.49E+01 G  
                          1221.41-9.831E-01 -   4.939E+00 1.44E+02 2.70E+01 G  
                          1189.05-4.205E-01 -   6.972E+00 4.53E+02 1.62E+01 G  
 
Hg-203   F   3.0448E-04                                      4.66E+01             
                           279.20 3.045E-04 %(  7.044E-01 6.47E+04 8.15E+01 G  
 
TL-208   N   2.5345E+00                                      6.98E+02             
                           583.02 2.535E+00  (  5.068E-01 1.37E+01 8.45E+01 G  
                           277.28 0.000E+00 -   8.548E+00 1.00E+03 6.31E+00 G  
                           860.56 1.808E+00 -   5.987E+00 9.59E+01 1.24E+01 G  
 
pm-146   C   1.6082E-01                                      2.02E+03             
                           747.16-5.015E-02 %(  2.276E+00 1.22E+03 3.40E+01 G  
                           735.72 4.796E-01 &(  3.173E+00 1.84E+02 2.25E+01 G  
                           453.88 0.000E+00 -   9.638E-01 1.00E+03 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   5.2800E-03                                      1.07E+02             
                           898.04 5.280E-03 %(  9.865E-01 5.03E+03 9.37E+01 G  
                          1836.06-8.533E-02 +   8.632E-01 2.57E+02 9.92E+01 G  
 
Cd-113m      2.5957E+03                                      5.33E+03             
                           263.70 2.596E+03 &(  6.812E+03 7.81E+01 6.00E-03   K
 
Cd-109   F   8.0689E+00                                      4.53E+02             
                            88.04 8.069E+00  (  1.320E+01 5.04E+01 3.79E+00 G  
 
PB-210   N   5.5678E+00                                      8.14E+03             
                            46.54 5.568E+00 *(  1.844E+01 9.78E+01 4.25E+00 G  
 
PB-212   N   7.1859E+00                                      6.98E+02             
                           238.63 7.186E+00  (P 1.013E+00 8.45E+00 4.33E+01 G  
                           300.03 2.014E+01 + P 1.276E+01 3.03E+01 3.28E+00 GA 
 
PB-214   N   6.6025E+00                                      5.84E+05             
                           351.93 6.182E+00  (  1.171E+00 1.20E+01 3.76E+01 G  
                           295.09 7.423E+00  (  2.344E+00 1.71E+01 1.93E+01 G  
                           242.00 1.476E+01 +   5.962E+00 2.06E+01 7.43E+00 GA 
 
BI-207   C   1.6822E-01                                      1.18E+04             
                           569.70 1.682E-01 &(  6.749E-01 1.15E+02 9.77E+01 G  
                          1063.66-1.407E-02 %   1.193E+00 2.24E+03 7.45E+01 G  
 
BI-212   N   5.1289E+00                                      6.98E+02             
                           727.17 5.129E+00  (  9.398E+00 5.67E+01 7.55E+00 G  
                           785.42 0.000E+00 -   5.875E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   4.9596E+00                                      5.84E+05             
                           609.31 4.960E+00  (P 1.214E+00 1.13E+01 4.61E+01 G  
                          1120.29 2.362E+00 - P 7.928E+00 6.83E+01 1.51E+01 G  
                          1764.49-1.638E+00 % P 5.091E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T  -1.8657E-01                                      1.10E+09             
                           265.83-1.866E-01 ?(  1.072E+00 1.66E+02 5.00E+01 G  
                           304.90-3.324E-01 +   2.277E+00 1.97E+02 2.80E+01 G  
 
RA-224   N  -1.6286E+01                                      6.98E+02             
                           240.99-1.629E+01 ?(  2.512E+01 4.74E+01 4.10E+00 G  
 
AC-228   N   6.6312E+00                                      2.10E+03             
                           911.07 6.619E+00  (  9.956E-01 1.43E+01 2.90E+01 G  
                           968.97 3.024E+00 -   6.322E+00 6.35E+01 1.75E+01 G  
                           338.32 6.660E+00  (  3.594E+00 2.49E+01 1.20E+01 G  
                            93.35 1.030E+01 +   7.930E+00 3.13E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -2.6508E+00                                      7.95E+03             
                           235.97-2.651E+00 ?(  5.929E+00 6.76E+01 1.23E+01 G  
                            50.14 2.766E+00 &   9.342E+00 9.98E+01 8.00E+00 G  
                           256.24 5.248E-01 +   8.406E+00 4.56E+02 7.00E+00 G  
 
TH-229   N  -2.3698E+00                                      2.68E+06             
                           193.51-2.370E+00 ?(  1.316E+01 1.62E+02 4.40E+00 G  
                           210.85-4.876E+00 +   2.122E+01 1.28E+02 2.99E+00 G  
 
TH-234   N   7.4463E+00                                      1.63E+12             
                            63.29 9.570E+00  (  1.853E+01 5.90E+01 3.81E+00 G  
                            92.59 5.997E+00 @(  1.082E+01 5.51E+01 5.58E+00 G  
 
PA-231   N   5.9902E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  2.342E+01 1.00E+03 2.88E+00 G  
                           300.07 1.300E+01  (  2.156E+01 5.14E+01 2.46E+00 G  
 
PA-233   C   5.8225E-01                                      7.82E+08             
                           312.01-2.060E-01 ?(  1.614E+00 2.23E+02 3.60E+01 G  
                           300.18 5.159E+00  (  8.555E+00 5.14E+01 6.20E+00 G  
 
PA-234   N   3.4842E-01                                      1.63E+12             
                           131.29 1.691E-03 %(  2.143E+00 3.56E+04 1.80E+01 G  
                           946.02 8.142E-01 ?(  6.719E+00 2.28E+02 1.34E+01 G  
                           569.47 0.000E+00 -   9.309E+00 1.00E+03 8.20E+00 G  
                           883.24-1.002E+00 +   8.041E+00 2.20E+02 9.60E+00 G  
                           880.53-2.135E+00 +   1.445E+01 1.89E+02 6.00E+00 GA 
 
PA-234M  N   4.4956E+01                                      1.63E+12             
                          1001.00 3.250E+01 ?(  1.002E+02 8.99E+01 8.37E-01 G  
                           766.41 8.041E+01 ?(  2.935E+02 1.06E+02 2.94E-01 G  
 
U-235    N   1.5260E+00                                      2.57E+11             
                           143.79 1.526E+00 ?(  3.942E+00 7.74E+01 1.10E+01 G  
                           205.33 0.000E+00 -   1.410E+01 1.00E+03 5.01E+00 G  
                           163.38 0.000E+00 -   1.153E+01 1.00E+03 5.08E+00 G  
 
AM-241   T   4.1599E-01                                      1.58E+05             
                            59.54 4.160E-01 ?(  1.901E+00 1.34E+02 3.59E+01 G  
 
Np-237   F   2.6833E+00                                      2.14E+06             
                            86.49 2.683E+00  (  3.538E+00 4.14E+01 1.31E+01 G  
 
Ir-192   F   1.3103E-01                                      7.40E+01             
                           316.49 3.865E-02 ?(  6.097E-01 4.41E+02 8.70E+01 G  
                           468.06-4.802E-02 +   1.278E+00 7.35E+02 5.18E+01 G  
                           308.44 3.843E-01 ?(  1.665E+00 1.25E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95-1.229E-02 %   1.187E+00 2.56E+03 3.02E+01 G  
 
Cs-136   F   9.4970E-03                                      1.30E+01             
                           818.50 9.497E-03 %(  7.483E-01 2.09E+03 1.00E+02 G  
                          1048.07-1.049E-01 +   1.147E+00 2.98E+02 8.00E+01 G  
                           340.57-6.524E-02 +   1.179E+00 5.04E+02 4.69E+01 G  
 
Np-239   T   8.1012E-01                                      2.36E+00             
                           103.70 1.078E-02 %   1.965E+00 5.20E+03 2.40E+01 X  
                           106.13 8.101E-01 ?(  1.891E+00 7.03E+01 2.27E+01 G  
                            99.50 3.575E-01 ?   2.829E+00 2.28E+02 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.08        52.        11.     0.006    97.77   5.568E+00   
 TH-227      49.79        61.        12.     0.006    99.81   2.766E+00   
 AM-241      60.27        82.        10.     0.005   134.18   4.160E-01   
 TH-234      63.09       102.        26.     0.014    58.95   9.570E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155      87.36       120.        42.     0.023    40.31   1.504E+00   
 Nd-147      91.33       182.       -16.    -0.009   123.79  -6.036E-01   
 TH-234      93.23       131.        31.     0.017    55.11   5.997E+00   
 Gd-153      97.63        81.         3.     0.001   486.32   9.305E-02   
 Np-239     100.48        65.         5.     0.003   228.32   3.575E-01   
 Gd-153     102.46        80.        -6.    -0.003   210.15  -2.944E-01   
 EU-155     105.06        72.        20.     0.011    64.82   9.758E-01   
 Np-239     105.02        68.        18.     0.010    70.34   8.101E-01   
 EU-152     121.47        60.        16.     0.009    72.45   5.905E-01   
 CO-57      123.84        51.        10.     0.006   101.00   1.280E-01   
 EU-154     123.70        58.         9.     0.005   122.94   2.335E-01   
 HF-181     136.91        77.         7.     0.004   178.87   1.305E+00   
 CO-57      136.50        77.         8.     0.005   153.56   8.390E-01   
 Tc-99m     141.28        81.       -10.    -0.005   135.06  -1.222E-01   
 U-235      144.00        61.        15.     0.008    77.36   1.526E+00   
 CE-141     145.52        74.        12.     0.007   104.57   2.777E-01   
 Ba-140     162.74        91.       -12.    -0.007   114.61  -2.312E+00   
 TH-229     194.15        81.        -8.    -0.004   162.20  -2.370E+00   
 TH-229     211.27        87.       -11.    -0.006   128.07  -4.876E+00   
 TH-227     235.72       100.       -22.    -0.012    67.60  -2.651E+00   
 RA-224     240.14       201.       -45.    -0.025    47.39  -1.629E+01   
 EU-152     244.66        69.       -10.    -0.005   124.85  -1.943E+00   
 TH-227     255.81        56.         2.     0.001   455.83   5.248E-01   
 Cd-113m    263.39        24.        10.     0.005    78.08   2.596E+03   
 BI-210M    266.34        44.        -6.    -0.003   165.52  -1.866E-01   
 I-131      284.60        27.        14.     0.008    58.92   3.845E+00   
 PA-231     300.27        36.        18.     0.010    51.43   1.300E+01   
 PA-233     300.27        36.        18.     0.010    51.44   5.159E+00   
 BA-133     302.87        60.        -6.    -0.003   191.52  -5.614E-01   
 Ba-140     305.27        53.        -5.    -0.003   194.21  -2.218E+00   
 BI-210M    305.08        52.        -5.    -0.003   197.24  -3.324E-01   
 PA-233     311.22        41.        -4.    -0.002   223.35  -2.060E-01   
 La-140     328.51        35.        12.     0.007    77.01   1.068E+00   
 Cs-136     342.57        32.        -2.    -0.001   503.71  -6.524E-02   
 EU-152     344.09        35.        -2.    -0.001   377.96  -1.616E-01   
 HF-181     345.79        30.         1.     0.001   842.25   1.170E-01   
 BA-133     354.60        42.       -10.    -0.006    96.87  -3.167E-01   
 BA-133     383.70        32.        -2.    -0.001   478.75  -3.899E-01   
 SB-125     427.29        27.        -2.    -0.001   331.33  -1.696E-01   
 SB-125     461.82        21.         2.     0.001   375.91   3.931E-01   
 PM-144     475.35        28.        -5.    -0.003   151.68  -2.966E-01   
 BE-7       478.88        34.        -3.    -0.002   267.64  -7.271E-01   
 HF-181     481.20        24.         7.     0.004   102.84   2.169E-01   
 RH-106     510.91        22.        43.     0.024    21.59   5.497E+00   
 Ba-140     537.11        23.         1.     0.001   525.41   1.405E-01   
 CS-134     564.03        20.         3.     0.002   217.37   9.782E-01   
 BI-207     570.54        21.         6.     0.003   115.50   1.682E-01   
 SB-124     603.57        27.        -4.    -0.002   212.21  -1.041E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     609.06        23.        46.     0.025    20.95   2.294E+01   
 AG-108M    615.37        29.        -1.    -0.001   597.81  -4.181E-02   
 RH-106     621.79        20.        -3.    -0.002   211.16  -9.175E-01   
 I-131      638.61        21.        -4.    -0.002   168.68  -1.666E+00   
 AG-110M    657.45        13.         1.     0.001   452.23   3.762E-02   
 PM-144     696.81        25.         2.     0.001   433.64   5.312E-02   
 NB-94      703.68        28.        -6.    -0.004   123.21  -2.090E-01   
 SB-124     723.77        29.        -5.    -0.003   149.57  -1.612E+00   
 AG-108M    723.68        29.        -5.    -0.003   149.25  -1.924E-01   
 EU-154     723.91        29.        -5.    -0.003   157.98  -8.106E-01   
 ZR-95      723.98        28.        -5.    -0.003   162.12  -3.585E-01   
 BI-212     727.07        16.        12.     0.007    56.69   5.129E+00   
 pm-146     735.68        16.         3.     0.002   184.01   4.796E-01   
 AG-110M    763.56        20.         1.     0.001   674.43   1.475E-01   
 PA-234M    767.48        23.         7.     0.004   105.92   8.041E+01   
 EU-152     778.74        21.         2.     0.001   271.14   6.599E-01   
 CS-134     796.46        16.         3.     0.002   182.83   1.348E-01   
 CO-58      812.74        11.         5.     0.003    99.18   1.893E-01   
 La-140     815.65        22.        -2.    -0.001   378.83  -2.750E-01   
 Co-56      846.88        16.         4.     0.002   164.17   1.341E-01   
 NB-94      870.93        15.         2.     0.001   237.62   9.097E-02   
 EU-154     876.42        18.        -3.    -0.002   182.87  -1.057E+00   
 PA-234     881.52        18.        -3.    -0.002   188.94  -2.135E+00   
 PA-234     885.53        14.        -3.    -0.001   220.04  -1.002E+00   
 PA-234     947.13        18.         3.     0.002   228.28   8.142E-01   
 EU-152     964.41        31.         4.     0.002   210.65   1.072E+00   
 EU-154     995.63        16.        -2.    -0.001   369.63  -6.225E-01   
 PA-234M   1000.80        14.         6.     0.004    89.86   3.250E+01   
 EU-154    1006.92        21.        -6.    -0.003   121.19  -1.331E+00   
 Co-56     1036.97        14.         1.     0.000   708.32   2.328E-01   
 Cs-136    1050.39        15.        -2.    -0.001   297.71  -1.049E-01   
 RH-106    1049.59        19.        -4.    -0.002   175.24  -1.039E+01   
 FE-59     1099.46        20.        -1.    -0.001   573.32  -8.964E-02   
 EU-152    1111.68        23.        -3.    -0.002   237.05  -9.832E-01   
 Ta-182    1120.55        19.        12.     0.006    60.60   1.533E+00   
 CO-60     1173.08        27.        -5.    -0.003   162.95  -2.246E-01   
 Ta-182    1189.47        20.        -1.    -0.001   452.71  -4.205E-01   
 Ta-182    1222.53        27.        -5.    -0.003   143.79  -9.831E-01   
 Co-56     1238.30        17.        11.     0.006    63.77   7.975E-01   
 CO-60     1332.42        12.        -1.     0.000   630.72  -4.159E-02   
 AG-110M   1383.96        13.        -2.    -0.001   235.21  -5.032E-01   
 La-140    1596.76         9.        -1.    -0.001   314.30  -9.158E-02   
 Co-56     1769.06        14.        -5.    -0.003   119.05  -2.047E+00   
 y-88      1836.92         4.        -1.    -0.001   256.52  -8.533E-02   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -7.2705E-01   -7.2706E-01    2.676E+02%                6.89E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.02E+00
 K-40         1.5136E+02    1.5136E+02    6.020E+00%                8.31E+00
 Sc-46  #A   -6.4475E-03   -6.4475E-03    3.011E+03%                7.42E-01
 CR-51  #A    2.6120E-02    2.6120E-02    4.563E+03%                4.42E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.08E+00
 FE-59  #A   -8.9639E-02   -8.9640E-02    5.733E+02%                1.89E+00
 Co-56  #A    3.8515E-01    3.8515E-01    6.377E+01%                7.88E-01
 CO-57  #A    2.0683E-01    2.0683E-01    9.190E+01%                4.39E-01
 CO-58  #A    1.8933E-01    1.8933E-01    9.918E+01%                6.53E-01
 CO-60  #A   -4.1585E-02   -4.1585E-02    6.307E+02%                9.94E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.34E+00
 NB-94  #A   -2.0901E-01   -2.0901E-01    1.232E+02%                8.92E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.99E-01
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.10E+00
 RU-103 #A    1.1920E-02    1.1920E-02    1.143E+03%                5.19E-01
 RH-106 #A   -9.1749E-01   -9.1749E-01    2.112E+02%                6.95E+00
 AG-108M#A   -7.5628E-05   -7.5628E-05    2.191E+05%                6.13E-01
 AG-110M#A    3.1988E-02    3.1988E-02    4.522E+02%                9.41E-01
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.00E-01
 SB-124 #A   -1.0408E-01   -1.0408E-01    2.122E+02%                7.84E-01
 SB-125 #A   -2.2600E-02   -2.2600E-02    2.505E+02%                2.02E+00
 I-131  #A    2.6885E-01    2.6887E-01    5.892E+01%                6.81E-01
 Gd-153 #A    9.3047E-02    9.3047E-02    4.863E+02%                1.57E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.15E+01
 Tc-99m #A   -1.2207E-01   -1.2225E-01    1.351E+02%                5.63E-01
 BA-133 #A   -3.1669E-01   -3.1669E-01    9.687E+01%                1.04E+00
 CS-134 #A    1.0284E-01    1.0284E-01    1.828E+02%                2.20E+00
 CS-137 #A   -1.9719E-02   -1.9719E-02    1.245E+03%                9.02E-01
 CE-139 #A    1.1852E-02    1.1852E-02    1.509E+03%                6.28E-01
 Ba-140 #A    1.4045E-01    1.4046E-01    5.254E+02%                2.69E+00
 La-140 #A    1.1183E-01    1.1183E-01    7.701E+01%                1.09E+00
 CE-141 #A    2.7771E-01    2.7772E-01    1.046E+02%                9.82E-01
 CE-144 #A   -1.6387E-03   -1.6387E-03    6.704E+04%                3.88E+00
 PM-144 #A    5.3124E-02    5.3124E-02    4.336E+02%                8.34E-01
 EU-152 #A    4.4531E-01    4.4531E-01    7.245E+01%                2.18E+00
 EU-154 #A   -1.0573E+00   -1.0573E+00    1.829E+02%                6.92E+00
 EU-155 #A    1.2883E+00    1.2883E+00    3.816E+01%                2.09E+00
 HF-181 #A    2.6480E-01    2.6480E-01    1.028E+02%                7.67E-01
 Ta-182 #A    1.5330E+00    1.5330E+00    6.060E+01%                3.04E+00
 Hg-203 #A    3.0448E-04    3.0448E-04    6.472E+04%                7.04E-01
 TL-208       2.5345E+00    2.5345E+00    1.374E+01%                5.07E-01
 pm-146 #A    1.6082E-01    1.6082E-01    1.840E+02%                2.28E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/14/2014 5:53:04 PMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140390.An1             
                                                                                 
 y-88   #A    5.2799E-03    5.2800E-03    5.034E+03%                9.87E-01
 Cd-113m#A    2.5957E+03    2.5957E+03    7.808E+01%                6.81E+03
 Cd-109  A    8.0689E+00    8.0689E+00    5.038E+01%                1.32E+01
 PB-210 #A    5.5678E+00    5.5678E+00    9.777E+01%                1.84E+01
 PB-212       7.1859E+00    7.1859E+00    8.703E+00%                1.01E+00
 PB-214       6.6025E+00    6.6025E+00    1.044E+01%                1.17E+00
 BI-207 #A    1.6822E-01    1.6822E-01    1.155E+02%                6.75E-01
 BI-212 #A    5.1289E+00    5.1289E+00    5.669E+01%                9.40E+00
 BI-214       4.9596E+00    4.9596E+00    1.269E+01%                1.21E+00
 BI-210M#A   -1.8657E-01   -1.8657E-01    1.655E+02%                1.07E+00
 RA-224 #A   -1.6286E+01   -1.6286E+01    4.739E+01%                2.51E+01
 AC-228       6.6312E+00    6.6312E+00    1.429E+01%                9.96E-01
 TH-227 #A   -2.6508E+00   -2.6508E+00    6.760E+01%                5.93E+00
 TH-229 #A   -2.3698E+00   -2.3698E+00    1.622E+02%                1.32E+01
 TH-234 #A    7.4463E+00    7.4463E+00    4.035E+01%                1.85E+01
 PA-231 #A    5.9902E+00    5.9902E+00    5.143E+01%                2.34E+01
 PA-233 #A    5.8225E-01    5.8225E-01    5.144E+01%                1.61E+00
 PA-234 #A    3.4842E-01    3.4842E-01    2.283E+02%                2.14E+00
 PA-234M#A    4.4956E+01    4.4956E+01    6.945E+01%                1.00E+02
 U-235  #A    1.5260E+00    1.5260E+00    7.736E+01%                3.94E+00
 AM-241 #A    4.1599E-01    4.1599E-01    1.342E+02%                1.90E+00
 Np-237  A    2.6833E+00    2.6833E+00    4.142E+01%                3.54E+00
 Ir-192 #A    1.3102E-01    1.3103E-01    1.255E+02%                6.10E-01
 Cs-136 #A    9.4967E-03    9.4970E-03    2.088E+03%                7.48E-01
 Np-239 #A    8.0999E-01    8.1012E-01    7.034E+01%                1.89E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.27E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  299.9 to  1999.3 keV)     1.900E+02  Bq/Sample     
 Total Decayed Activity (  299.9 to  1999.3 keV) 1.9002194E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140382 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-9-E 
             Detector: Ge 5 SN/157        
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-9-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:13        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:14:04     Real Time: 1808   sec
        Analysis Time: 2/10/2014 15:44        Dead Time: 0.45   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.662E-01          882.5     2.349E+00    2.349E+00    8.762E+00
NA-22     -1.849E-01          246.1     4.550E-01    4.551E-01    1.696E+00
K-40       1.555E+02            8.2     1.274E+01    1.502E+01    1.177E+01
Sc-46     -2.095E-02         1459.0     3.058E-01    3.058E-01    1.194E+00
CR-51      6.758E-01          323.3     2.185E+00    2.185E+00    7.874E+00
MN-54     -1.210E-01          301.8     3.652E-01    3.653E-01    1.350E+00
FE-59     -1.422E-01          475.8     6.766E-01    6.766E-01    2.587E+00
Co-56      1.733E-01           75.0     1.300E-01    1.303E-01    1.499E+00
CO-57      1.545E-02          786.8     1.215E-01    1.215E-01    4.457E-01
CO-58      0.000E+00         1000.0     2.831E-01    2.831E-01    1.621E+00
CO-60      2.146E-01          185.2     3.974E-01    3.975E-01    1.489E+00
ZN-65     -2.851E-01          359.0     1.024E+00    1.024E+00    3.759E+00
NB-94     -2.411E-01          189.7     4.575E-01    4.576E-01    1.617E+00
ZR-95      2.811E-01          161.7     4.546E-01    4.549E-01    2.156E+00
NB-95     -1.506E-01          226.2     3.406E-01    3.406E-01    1.247E+00
RU-103     2.171E-01          111.0     2.410E-01    2.413E-01    8.500E-01
RH-106    -7.700E-01          180.0     1.386E+00    1.387E+00    1.324E+01
AG-108M    2.349E-02           84.1     1.974E-02    1.978E-02    8.992E-01
AG-110M   -1.571E-01          313.6     4.926E-01    4.927E-01    1.837E+00
SN-113     3.824E-03         8602.0     3.289E-01    3.289E-01    1.236E+00
SB-124     0.000E+00          707.1     1.054E-01    1.054E-01    1.552E+00
SB-125     5.575E-01          158.7     8.848E-01    8.853E-01    2.791E+00
I-131     -4.416E-02          149.6     6.608E-02    6.612E-02    9.869E-01
Gd-153    -8.648E-02          659.8     5.706E-01    5.707E-01    2.008E+00
Ga-68     -1.024E+01          159.2     1.631E+01    1.632E+01    5.867E+01
Tc-99m     2.303E-01           74.7     1.721E-01    1.726E-01    5.751E-01
BA-133    -3.379E-01          135.4     4.577E-01    4.580E-01    1.587E+00
CS-134     1.410E-01           82.0     1.156E-01    1.158E-01    1.375E+00
CS-137    -2.308E-01          682.6     1.575E+00    1.575E+00    1.561E+00
CE-139     0.000E+00         1000.0     1.505E-01    1.505E-01    1.005E+00
Ba-140     1.230E+00           81.2     9.993E-01    1.001E+00    3.398E+00
La-140    -4.968E-02          208.5     1.036E-01    1.036E-01    1.540E+00
CE-141     2.528E-01          130.2     3.291E-01    3.293E-01    1.133E+00
CE-144     2.180E+00           50.3     1.097E+00    1.102E+00    3.497E+00
PM-144     2.733E-02          455.0     1.243E-01    1.244E-01    1.365E+00
EU-152    -1.287E-02          400.4     5.152E-02    5.153E-02    2.789E+00
EU-154     4.337E-01          544.8     2.363E+00    2.363E+00    9.170E+00
EU-155     8.682E-02         1088.0     9.447E-01    9.447E-01    3.298E+00
HF-181     3.148E-01           63.6     2.001E-01    2.008E-01    1.512E+00
Ta-182     0.000E+00         1000.0     3.531E-01    3.531E-01    4.737E+00
Hg-203     0.000E+00         1000.0     1.895E-01    1.895E-01    1.054E+00
TL-208     2.504E+00           19.1     4.777E-01    4.951E-01    8.029E-01
pm-146     4.026E-01           72.4     2.916E-01    2.923E-01    3.539E+00

Page 668 of 1443



y-88       1.584E-01           97.0     1.537E-01    1.539E-01    1.699E+00
Cd-113m   -2.347E+03          155.2     3.643E+03    3.646E+03    1.271E+04
Cd-109     1.159E+00          485.3     5.623E+00    5.624E+00    1.953E+01
PB-210    -1.142E+01         2238.0     2.554E+02    2.554E+02    3.098E+01
PB-212     5.706E+00           13.5     7.683E-01    8.524E-01    1.558E+00
PB-214     5.732E+00           14.9     8.536E-01    9.041E-01    1.972E+00
BI-207     8.170E-02          321.7     2.629E-01    2.629E-01    9.769E-01
BI-212     5.110E+00           79.8     4.076E+00    4.084E+00    1.383E+01
BI-214     5.890E+00           16.3     9.619E-01    1.009E+00    2.063E+00
BI-210M    5.430E-01           70.5     3.826E-01    3.839E-01    1.273E+00
RA-224    -1.656E+01           60.4     9.994E+00    1.005E+01    3.288E+01
AC-228     6.606E+00           25.2     1.665E+00    1.699E+00    4.148E+00
TH-227     5.345E-01          764.8     4.088E+00    4.088E+00    1.395E+01
TH-229     1.495E-01         2099.0     3.138E+00    3.138E+00    1.155E+01
TH-234     8.552E+00           46.6     3.986E+00    4.011E+00    2.495E+01
PA-231     3.968E+00           76.0     3.016E+00    3.023E+00    2.747E+01
PA-233     5.727E-01           75.2     4.307E-01    4.318E-01    1.898E+00
PA-234    -1.825E-01          134.9     2.461E-01    2.463E-01    2.989E+00
PA-234M    0.000E+00         1000.0     9.463E+00    9.463E+00    6.974E+01
U-235      4.938E-01          117.1     5.784E-01    5.789E-01    5.317E+00
AM-241     1.129E-01          559.1     6.314E-01    6.314E-01    2.281E+00
Np-237     8.068E-03        20280.0     1.636E+00    1.636E+00    5.726E+00
Ir-192     1.702E-01           84.5     1.439E-01    1.442E-01    7.886E-01
Cs-136    -2.091E-01          157.7     3.297E-01    3.300E-01    1.196E+00
Np-239     1.184E+00           47.0     5.566E-01    5.612E-01    1.763E+00
Nd-147    -1.799E+00          121.6     2.187E+00    2.189E+00    7.673E+00
-----------------------------------------------------------------------------
Total      2.125E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-9-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140382.An1

 Acquisition information
        Start time:                 2/10/2014 3:14:04 PM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.45 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:13:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1275

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    59.45        2. 142.27   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.03       41.  41.25   0.70  2.701E-02    63.29   3.810    PBC<MDA TH234 
    74.73       81.  17.22   0.81  3.151E-02
    77.12       75.  17.98   0.81  3.221E-02
    81.05        8. 151.80   0.82  3.320E-02    80.99  34.060    PBC<MDA BA133 
    88.84        3. 485.26   0.83  3.462E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  1.159E+00 Cd109 
    92.51       21.  29.06   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
    93.27       11. 127.21   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    99.67        4. 258.47   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   105.91       18.  47.01   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   123.19        1. 786.80   0.86  3.582E-02
   132.95       13.  63.56   0.87  3.492E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.914E+00 CE144 
                                               133.02  43.300  4.894E-01 HF181 
   132.96       15.  50.29   0.87  3.487E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.180E+00 CE144 
   136.85       12.  64.08   0.88  3.458E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.839E+00 CO57  
                                               136.30   5.850  3.355E+00 HF181 
   140.51       12.  74.74   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   146.24        7. 130.15   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   163.63        8. 117.12   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   206.83        1. 648.59   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   235.97        3. 764.81   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
                                               235.97  12.300  5.345E-01 TH227 
   238.62      103.  12.94   1.23  2.319E-02   238.63  43.300  5.706E+00 PB212 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  3
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.80       28.  31.41   0.28  2.293E-02   242.00   7.430  8.992E+00 PB214 
   264.97       10.  70.46   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   277.48       12.  70.10   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   295.07       41.  21.87   1.05  1.945E-02   295.09  19.300  6.087E+00 PB214 
   299.68        2. 367.35   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
   301.22        9.  75.20   1.04  1.917E-02   300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200  4.436E+00 PA233 
   301.25        9.  76.01   1.04  1.918E-02   300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200  4.397E+00 PA233 
   320.22        2. 323.27   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.88        2. 321.22   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.10       11.  56.65   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
   351.87       63.  14.57   0.42  1.680E-02   351.93  37.600  5.549E+00 PB214 
   383.52        3. 193.57   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   427.83        4. 158.71   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   452.68        7.  72.43   1.18  1.360E-02   453.88  65.000    PBC<MDA pm146 
   463.29        2. 325.12   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   466.79        6.  84.51   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.07        1. 455.03   1.20  1.305E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  5.089E-01 BE7   
   477.21        1. 882.47   1.20  1.303E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  2.662E-01 BE7   
   497.50        4. 111.01   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.171E-01 RU103 
   538.27        6.  81.24   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   569.55        1. 369.74   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.298E-01 PA234 
                                               569.70  97.740  6.964E-02 BI207 
   569.97        2. 321.75   1.29  1.125E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  8.170E-02 BI207 
   582.80       41.  19.08   0.79  1.103E-02   583.02  84.500  2.424E+00 TL208 
   609.33       52.  14.14   0.40  1.063E-02   609.31  46.090  5.890E+00 BI214 
                                               610.30   5.750  4.728E+01 RU103 
   609.38       41.  21.01   1.32  1.062E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.738E+01 RU103 
                                               610.30   5.750  3.738E+01 RU103 
   614.98        5. 122.74   1.33  1.056E-02   614.28  89.850    PBC<MDA AG108M
   638.85        2. 235.28   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   661.13       -4. 261.20   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   724.35        3. 161.73   1.42  9.202E-03   724.20  44.150    PBC<MDA ZR95  
   727.11        6.  79.77   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   736.71        1. 365.28   1.43  9.081E-03   735.72  22.500    PBC<MDA pm146 
   748.05        2. 240.26   1.44  8.965E-03   747.16  34.000    PBC<MDA pm146 
   756.56        1. 385.44   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   795.81        6.  82.00   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   815.29        1. 569.39   1.49  8.328E-03   815.77  23.280    PBC<MDA La140 
   860.83        5. 110.29   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   873.43        1. 544.80   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   881.18        2. 250.73   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   911.01       26.  25.20   1.57  7.591E-03   911.07  29.000  6.606E+00 AC228 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   961.38        1. 687.49   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.51        7. 100.81   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
  1037.70        4. 139.27   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1049.72        1. 341.81   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1119.91        4. 143.20   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1238.14        4. 122.58   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1333.05        2. 185.20   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1460.52      152.   8.01   1.64  5.103E-03  1460.83  10.670  1.555E+02 K40   
  1835.87        2.  97.03   2.15  4.208E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.81    74.80        72.        76. 2.396E+03   23.01   0.980  -      s 
   308.37    77.18        68.        74. 2.308E+03   19.48   0.790  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 AM-241    237.36    59.45        55.         2.     0.001   142.27   0.797 
 TH-234    251.73    63.03        88.        23.     0.013    41.25   0.695 
 BA-133    323.83    81.05        62.         8.     0.004   151.80   0.819s
 Cd-109    355.02    88.84        87.         3.     0.002   485.26   0.826s
 TH-234    370.05    92.59        73.        21.     0.012    29.06   0.831D
 AC-228    373.09    93.35        87.        11.     0.006   127.21   0.832D
 Gd-153    391.44    97.93        60.        -2.    -0.001   659.82   0.836s
 Np-239    398.41    99.67        54.         4.     0.002   258.47   0.838s
 Np-239    415.41   103.92        53.        -8.    -0.004   134.47   0.842s
 Np-239    423.39   105.91        25.        18.     0.010    47.01   0.845s
 CO-57     492.53   123.19        22.         1.     0.000   786.80   0.861s
 PA-234    524.77   131.24        45.        -7.    -0.004   134.87   0.871s
 HF-181    531.62   132.95        29.        13.     0.007    63.56   0.872 
 CE-144    531.65   132.96        22.        15.     0.008    50.29   0.873 
 HF-181    547.25   136.85        25.        12.     0.007    64.08   0.876s
 CO-57     545.72   136.47        59.        -1.    -0.001   880.06   0.876s
 Tc-99m    561.90   140.51        36.        12.     0.007    74.74   0.880s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  5
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     574.83   143.75        49.        -4.    -0.002   258.87   0.883s
 CE-141    584.81   146.24        42.         7.     0.004   130.15   0.885s
 Ba-140    650.73   162.71        46.        -4.    -0.002   242.57   0.902s
 U-235     654.41   163.63        38.         8.     0.004   117.12   0.903s
 U-235     827.37   206.83        38.         1.     0.001   648.59   0.945s
 TH-227    943.98   235.97       223.         3.     0.002   764.81   0.975s
 PB-212    954.59   238.62        30.       103.     0.057    12.94   1.234s
 RA-224    960.67   240.14       130.       -28.    -0.016    60.35   0.980s
 PB-214    967.32   241.80        20.        28.     0.015    31.41   0.283s
 EU-152    974.73   243.65        40.       -10.    -0.005    96.92   0.984s
 TH-227   1023.16   255.75        36.        -5.    -0.003   168.31   0.995s
 Cd-113m  1052.38   263.05        33.        -5.    -0.003   155.23   1.002s
 BI-210M  1060.06   264.97        21.        10.     0.006    70.46   1.004s
 TL-208   1110.13   277.48        28.        12.     0.007    70.10   1.016 
 PB-214   1180.53   295.07        22.        41.     0.023    21.87   1.049 
 PB-212   1198.96   299.68        25.         2.     0.001   367.35   1.038s
 PA-231   1205.27   301.25        21.         9.     0.005    76.01   1.038s
 PA-233   1205.12   301.22        21.         9.     0.005    75.20   1.038s
 PA-231   1213.97   303.43        27.        -2.    -0.001   363.02   1.040s
 BA-133   1217.18   304.23        23.        -3.    -0.002   224.73   1.040s
 Ba-140   1218.84   304.65        25.        -3.    -0.002   270.19   1.042s
 BI-210M  1219.02   304.69        26.        -3.    -0.001   276.66   1.042s
 PA-233   1246.89   311.65        19.        -1.    -0.001   555.80   1.049s
 CR-51    1281.18   320.22        24.         2.     0.001   323.27   1.057s
 La-140   1315.82   328.88        16.         2.     0.001   321.22   1.065s
 AC-228   1352.73   338.10        15.        11.     0.006    56.65   1.074s
 Cs-136   1358.68   339.59        26.        -7.    -0.004   117.05   1.076s
 EU-152   1375.56   343.80        19.        -2.    -0.001   410.70   1.080s
 PB-214   1407.83   351.87        18.        63.     0.035    14.57   0.417s
 BA-133   1423.66   355.82        33.        -6.    -0.003   135.44   1.091s
 I-131    1464.30   365.98        20.        -4.    -0.002   184.91   1.099s
 BA-133   1534.50   383.52        16.         3.     0.002   193.57   1.117s
 SB-125   1711.82   427.83        16.         4.     0.002   158.71   1.158s
 AG-108M  1731.33   432.71        15.        -5.    -0.003   114.86   1.164s
 pm-146   1811.23   452.68         8.         7.     0.004    72.43   1.182s
 SB-125   1853.72   463.29        17.         2.     0.001   325.12   1.191s
 Ir-192   1867.73   466.79        10.         6.     0.003    84.51   1.195s
 PM-144   1908.85   477.07        16.         1.     0.001   455.03   1.203s
 BE-7     1909.39   477.21        16.         1.     0.000   882.47   1.204s
 RU-103   1990.59   497.50        10.         4.     0.002   111.01   1.221s
 Nd-147   2121.02   530.10        16.        -5.    -0.003   121.55   1.252s
 Ba-140   2153.70   538.27        10.         6.     0.004    81.24   1.258s
 PA-234   2278.87   569.55        12.         1.     0.001   369.74   1.286s
 BI-207   2280.56   569.97        13.         2.     0.001   321.75   1.286s
 TL-208   2331.87   582.80         5.        41.     0.023    19.08   0.791s
 SB-125   2403.05   600.59        21.        -2.    -0.001   281.38   1.313s
 CS-134   2418.88   604.55        25.        -3.    -0.002   244.46   1.317s
 BI-214   2438.00   609.33        11.        52.     0.029    14.14   0.404s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  6
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2438.22   609.38        17.        41.     0.023    21.01   1.322s
 AG-108M  2460.64   614.98        14.         5.     0.003   122.74   1.325s
 RH-106   2488.36   621.91        22.        -4.    -0.002   180.04   1.332s
 I-131    2556.11   638.85         6.         2.     0.001   235.28   1.345s
 AG-110M  2628.95   657.06        16.        -4.    -0.002   154.76   1.362s
 CS-137   2645.24   661.13        20.        -4.    -0.002   261.20   1.366s
 NB-94    2810.90   702.54        27.        -4.    -0.002   189.71   1.400s
 SB-124   2892.90   723.04        18.        -2.    -0.001   340.22   1.417s
 AG-108M  2892.73   723.00        18.        -2.    -0.001   333.20   1.417s
 EU-154   2893.77   723.26        17.        -2.    -0.001   370.18   1.418s
 ZR-95    2898.13   724.35        12.         3.     0.002   161.73   1.418s
 BI-212   2909.19   727.11        10.         6.     0.004    79.77   1.421s
 pm-146   2947.58   736.71        13.         1.     0.001   365.28   1.428s
 pm-146   2992.96   748.05        13.         2.     0.001   240.26   1.437s
 ZR-95    3026.99   756.56        12.         1.     0.001   385.44   1.445s
 AG-110M  3055.05   763.58        18.        -4.    -0.002   157.11   1.451s
 NB-95    3059.19   764.61        13.        -2.    -0.001   226.19   1.453s
 PA-234M  3073.33   768.15        11.        -1.     0.000   803.53   1.453s
 CS-134   3183.98   795.81        10.         6.     0.004    82.00   1.477s
 CS-134   3203.38   800.66        14.        -3.    -0.002   191.65   1.482s
 La-140   3261.86   815.29        11.         1.     0.000   569.39   1.493s
 Cs-136   3273.54   818.21        11.        -3.    -0.002   157.67   1.495s
 MN-54    3342.96   835.56        14.        -2.    -0.001   301.80   1.508s
 Co-56    3386.49   846.45        17.        -5.    -0.003   127.40   1.518s
 TL-208   3444.02   860.83        15.         5.     0.003   110.29   1.529s
 NB-94    3481.10   870.10        13.        -3.    -0.002   187.64   1.537s
 EU-154   3494.42   873.43         8.         1.     0.000   544.80   1.539s
 PA-234   3525.40   881.18        10.         2.     0.001   250.73   1.544s
 PA-234   3536.99   884.08        12.        -2.    -0.001   275.48   1.547s
 AG-110M  3539.28   884.65        12.        -2.    -0.001   313.61   1.548s
 AC-228   3644.72   911.01         9.        26.     0.015    25.20   1.568s
 AG-110M  3755.44   938.70        12.        -3.    -0.002   161.96   1.589s
 PA-234   3783.60   945.74        13.        -1.    -0.001   427.23   1.595s
 EU-152   3846.13   961.38         7.         1.     0.000   687.49   1.609s
 AC-228   3874.63   968.51        18.         7.     0.004   100.81   1.612s
 EU-154   3985.89   996.33        19.        -4.    -0.002   156.69   1.633s
 Co-56    4151.31  1037.70        12.         4.     0.002   139.27   1.664s
 Cs-136   4192.80  1048.08        17.        -4.    -0.002   161.51   1.671s
 RH-106   4199.37  1049.72        11.         1.     0.001   341.81   1.673s
 BI-207   4247.34  1061.72         8.        -3.    -0.002   150.12   1.683s
 Ga-68    4311.13  1077.67        13.        -3.    -0.002   159.24   1.692 
 FE-59    4397.82  1099.35         9.        -1.    -0.001   475.78   1.708s
 ZN-65    4462.25  1115.47        17.        -2.    -0.001   359.05   1.720s
 BI-214   4480.00  1119.91        13.         4.     0.002   143.20   1.723s
 CO-60    4692.53  1173.07        19.        -1.    -0.001   442.83   1.760s
 Ta-182   4761.55  1190.33        15.        -4.    -0.002   131.40   1.771s
 Ta-182   4889.08  1222.23        19.        -3.    -0.002   221.14   1.793s
 Co-56    4952.67  1238.14         8.         4.     0.002   122.58   1.804s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22    5096.43  1274.10        10.        -2.    -0.001   246.08   1.828s
 EU-154   5096.43  1274.10        10.        -2.    -0.001   246.03   1.828s
 FE-59    5170.66  1292.67        14.        -4.    -0.002   154.10   1.840s
 CO-60    5332.05  1333.05         7.         2.     0.001   185.20   1.866s
 K-40     5841.52  1460.52         4.       152.     0.085     8.01   1.643 
 La-140   6398.54  1599.91         4.        -2.    -0.001   208.53   2.024s
 Co-56    7085.84  1771.94         6.        -1.    -0.001   265.21   2.117s
 y-88     7341.19  1835.87         1.         2.     0.001    97.03   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.6618E-01                                      5.31E+01             
                           477.60 2.662E-01 &(  8.762E+00 8.82E+02 1.05E+01 G  
 
NA-22    C  -1.8490E-01                                      9.50E+02             
                          1274.53-1.849E-01 ?(  1.696E+00 2.46E+02 9.99E+01 G  
 
K-40     N   1.5551E+02                                      4.66E+11             
                          1460.83 1.555E+02  (P 1.177E+01 8.01E+00 1.07E+01 G  
 
Sc-46    F  -2.0953E-02                                      8.38E+01             
                           889.28-2.095E-02 %(  1.194E+00 1.46E+03 1.00E+02 G  
                          1120.55 0.000E+00 +   2.610E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   6.7584E-01                                      2.77E+01             
                           320.08 6.758E-01 &(  7.874E+00 3.23E+02 9.94E+00 G  
 
MN-54    C  -1.2102E-01                                      3.12E+02             
                           834.85-1.210E-01 ?(  1.350E+00 3.02E+02 1.00E+02 G  
 
FE-59    F  -1.4220E-01                                      4.45E+01             
                          1099.25-1.422E-01 ?(  2.587E+00 4.76E+02 5.65E+01 G  
                          1291.60-8.264E-01 +   4.561E+00 1.54E+02 4.32E+01 G  
 
Co-56    C   1.7325E-01                                      7.73E+01             
                           846.77-3.344E-01 ?(  1.499E+00 1.27E+02 9.99E+01 G  
                          1238.28 5.179E-01 ?(  2.278E+00 1.23E+02 6.61E+01 G  
                          1037.84 2.152E+00 ?(  1.073E+01 1.39E+02 1.41E+01 G  
                          1771.35-1.160E+00 +   1.185E+01 2.65E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   1.5446E-02                                      2.72E+02             
                           122.06 1.545E-02 &(  4.457E-01 7.87E+02 8.56E+01 G  
                           136.47-1.872E-01 +   5.808E+00 8.80E+02 1.07E+01 G  
 
CO-60    F   2.1456E-01                                      1.93E+03             
                          1332.50 2.146E-01 ?(  1.489E+00 1.85E+02 1.00E+02 G  
                          1173.24-1.272E-01 +   2.067E+00 4.43E+02 9.99E+01 G  
 
ZN-65    F  -2.8514E-01                                      2.44E+02             
                          1115.55-2.851E-01 ?(  3.759E+00 3.59E+02 5.06E+01 G  
 
NB-94    I  -2.4114E-01                                      7.41E+06             
                           702.63-2.411E-01 ?(  1.617E+00 1.90E+02 9.79E+01 G  
                           871.10-2.041E-01 +   1.390E+00 1.88E+02 9.99E+01 G  
 
ZR-95    I   2.8111E-01                                      6.40E+01             
                           756.73 1.491E-01 ?(  2.156E+00 3.85E+02 5.45E+01 G  
                           724.20 4.439E-01 ?(  2.593E+00 1.62E+02 4.42E+01 G  
 
NB-95    I  -1.5056E-01                                      6.40E+01             
                           765.79-1.506E-01 ?(  1.247E+00 2.26E+02 9.98E+01 G  
 
RU-103   I   2.1711E-01                                      3.93E+01             
                           497.05 2.171E-01 ?(  8.500E-01 1.11E+02 9.09E+01 G  
                           610.30 3.738E+01 ?   1.980E+01 2.10E+01 5.75E+00 GA 
 
RH-106   I  -7.7002E-01                                      3.74E+02             
                           621.92-2.071E+00 ?(  1.324E+01 1.80E+02 9.93E+00 G  
                          1050.36 7.509E+00 ?(  9.631E+01 3.42E+02 1.56E+00 G  
                           511.86-1.705E-01 &   6.856E+00 1.12E+03 2.00E+01 GA 
 
AG-108M  C   2.3490E-02                                      1.53E+05             
                           433.94-2.236E-01 ?(  8.992E-01 1.15E+02 9.05E+01 G  
                           722.94-1.213E-01 +   1.478E+00 3.33E+02 9.08E+01 G  
                           614.28 2.723E-01 &(  1.178E+00 1.23E+02 8.98E+01 G  
 
AG-110M  F  -1.5708E-01                                      2.50E+02             
                           884.68-1.571E-01 ?(  1.837E+00 3.14E+02 7.27E+01 G  
                           657.76-2.302E-01 +   1.269E+00 1.55E+02 9.46E+01 G  
                           937.49-7.140E-01 +   4.173E+00 1.62E+02 3.44E+01 G  
                          1384.30 0.000E+00 +   3.157E+00 1.00E+03 2.43E+01 G  
                           763.94-1.135E+00 +   6.338E+00 1.57E+02 2.23E+01 G  
 
SN-113   F   3.8235E-03                                      1.15E+02             
                           391.69 3.824E-03 %(  1.236E+00 8.60E+03 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   5.5751E-01                                      1.01E+03             
                           427.88 4.925E-01 ?(  2.791E+00 1.59E+02 2.96E+01 G  
                           600.50-6.852E-01 +   6.965E+00 2.81E+02 1.79E+01 G  
                           635.89 0.000E+00 -   9.306E+00 1.00E+03 1.13E+01 G  
                           463.37 7.414E-01 ?(  8.815E+00 3.25E+02 1.05E+01 G  
 
I-131    I  -4.4164E-02                                      8.02E+00             
                           364.48-1.497E-01 ?(  9.869E-01 1.85E+02 8.17E+01 G  
                           284.30 2.181E-01 %   1.187E+01 1.49E+03 6.14E+00 G  
                           636.97 1.158E+00 ?(  1.048E+01 2.35E+02 7.17E+00 G  
 
Gd-153   F  -8.6484E-02                                      2.42E+02             
                            97.50-8.648E-02 ?(  2.008E+00 6.60E+02 3.00E+01 G  
                           103.20-7.365E-03 %   2.317E+00 8.77E+03 2.18E+01 G  
 
Ga-68    C  -1.0242E+01                                      4.71E-02             
                          1077.40-1.024E+01  (  5.867E+01 1.59E+02 3.30E+00 G  
 
Tc-99m   I   2.3033E-01                                      2.51E-01             
                           140.51 2.303E-01 &(  5.751E-01 7.47E+01 8.93E+01 G  
 
BA-133   F  -3.3789E-01                                      3.85E+03             
                           356.00-3.379E-01 ?(  1.587E+00 1.35E+02 6.20E+01 G  
                           302.85-4.989E-01 +   4.007E+00 2.25E+02 1.83E+01 G  
                           383.84 1.207E+00 &   8.431E+00 1.94E+02 8.94E+00 GA 
                            80.99 3.704E-01 &   1.932E+00 1.52E+02 3.41E+01 GA 
 
CS-134   I   1.4099E-01                                      7.54E+02             
                           604.71-1.573E-01 ?(  1.375E+00 2.44E+02 9.76E+01 G  
                           795.87 4.815E-01 &(  1.344E+00 8.20E+01 8.55E+01 G  
                           569.32 0.000E+00 -   9.119E+00 1.00E+03 1.54E+01 G  
                           801.95-2.181E+00 +   1.516E+01 1.92E+02 8.69E+00 G  
                           563.24 0.000E+00 -   1.664E+01 1.00E+03 8.35E+00 G  
 
CS-137   I  -2.3077E-01                                      1.10E+04             
                           661.66-2.308E-01 ?(P 1.561E+00 2.61E+02 8.52E+01 G  
 
Ba-140   I   1.2300E+00                                      1.28E+01             
                           537.26 1.230E+00 ?(  3.398E+00 8.12E+01 2.44E+01 G  
                           162.66-1.159E+00 -   9.847E+00 2.43E+02 6.22E+00 G  
                           304.85-1.853E+00 -   1.793E+01 2.70E+02 4.29E+00 G  
 
La-140   I  -4.9682E-02                                      1.28E+01             
                          1596.21-1.904E-01 ?(  1.540E+00 2.09E+02 9.54E+01 G  
                           487.02-1.473E-02 %   2.415E+00 4.45E+03 4.55E+01 G  
                           328.76 2.780E-01 &(  3.279E+00 3.21E+02 2.03E+01 G  
                           815.77 2.411E-01 ?(  5.216E+00 5.69E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 10
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   2.5283E-01                                      3.25E+01             
                           145.44 2.528E-01 ?(  1.133E+00 1.30E+02 4.82E+01 G  
 
CE-144   I   2.1803E+00                                      2.85E+02             
                           133.54 2.180E+00 ?(  3.497E+00 5.03E+01 1.11E+01 G  
 
PM-144   C   2.7326E-02                                      3.63E+02             
                           696.54-1.508E-02 %(  1.365E+00 2.43E+03 9.90E+01 G  
                           618.06 0.000E+00 +   8.864E-01 1.00E+03 9.91E+01 G  
                           476.81 1.273E-01 ?(  2.146E+00 4.55E+02 4.20E+01 G  
 
EU-152   F  -1.2868E-02                                      4.94E+03             
                           344.29-1.852E-01 ?(  2.789E+00 4.11E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   4.674E+00 1.00E+03 1.36E+01 G  
                           121.78-1.113E-02 %   1.402E+00 3.43E+03 2.86E+01 G  
                           778.92 0.000E+00 +   3.655E+00 1.00E+03 1.29E+01 G  
                           964.11 2.998E-01 ?(  8.088E+00 6.87E+02 1.46E+01 G  
                           244.69-3.160E+00 &   1.040E+01 9.69E+01 7.58E+00 G  
                          1408.00 0.000E+00 +   3.703E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   4.3374E-01                                      3.14E+03             
                           873.23 4.337E-01 ?(  9.170E+00 5.45E+02 1.23E+01 G  
                           123.10-2.751E-02 %   1.049E+00 1.05E+03 4.08E+01 G  
                          1274.54-5.252E-01 +   4.817E+00 2.46E+02 3.52E+01 G  
                           723.36-4.815E-01 +   6.548E+00 3.70E+02 2.02E+01 G  
                          1004.77 5.286E-02 %   7.330E+00 3.53E+03 1.80E+01 G  
                           996.33-3.056E+00 +   1.699E+01 1.57E+02 1.06E+01 G  
 
EU-155   I   8.6822E-02                                      1.81E+03             
                           105.31 8.682E-02 &(  3.298E+00 1.09E+03 2.12E+01 G  
                            86.54-1.649E-02 &   2.209E+00 3.81E+03 3.07E+01 G  
 
HF-181   F   3.1483E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.512E+00 1.00E+03 8.05E+01 G  
                           133.02 4.894E-01  (  1.024E+00 6.36E+01 4.33E+01 G  
                           345.83 1.480E-02 %   5.255E+00 9.58E+03 1.51E+01 G  
                           136.30 3.355E+00 ?(  7.083E+00 6.41E+01 5.85E+00 G  
 
TL-208   N   2.5035E+00                                      6.98E+02             
                           583.02 2.424E+00  (  8.029E-01 1.91E+01 8.45E+01 G  
                           277.28 5.049E+00 +   1.177E+01 7.01E+01 6.31E+00 G  
                           860.56 3.047E+00 &(  1.172E+01 1.10E+02 1.24E+01 G  
 
pm-146   C   4.0259E-01                                      2.02E+03             
                           747.16 4.008E-01 ?(  3.539E+00 2.40E+02 3.40E+01 G  
                           735.72 3.862E-01 &(  5.262E+00 3.65E+02 2.25E+01 G  
                           453.88 4.092E-01 ?(  9.916E-01 7.24E+01 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   1.5841E-01                                      1.07E+02             
                           898.04 0.000E+00 ?(  1.699E+00 1.00E+03 9.37E+01 G  
                          1836.06 3.080E-01 ?(  1.085E+00 9.70E+01 9.92E+01 G  
 
Cd-113m     -2.3469E+03                                      5.33E+03             
                           263.70-2.347E+03 ?(  1.271E+04 1.55E+02 6.00E-03   K
 
Cd-109   F   1.1588E+00                                      4.53E+02             
                            88.04 1.159E+00 &(  1.953E+01 4.85E+02 3.79E+00 G  
 
PB-210   N  -1.1416E+01                                      8.14E+03             
                            46.54-1.142E+01 %(P 3.098E+01 1.15E+03 4.25E+00 G  
 
PB-212   N   5.7061E+00                                      6.98E+02             
                           238.63 5.706E+00  (P 1.558E+00 1.29E+01 4.33E+01 G  
                           300.03 1.747E+00 -   2.314E+01 3.67E+02 3.28E+00 GA 
 
PB-214   N   5.7317E+00                                      5.84E+05             
                           351.93 5.549E+00  (P 1.972E+00 1.46E+01 3.76E+01 G  
                           295.09 6.087E+00  (P 3.627E+00 2.19E+01 1.93E+01 G  
                           242.00 8.992E+00 + P 7.754E+00 3.14E+01 7.43E+00 GA 
 
BI-207   C   8.1702E-02                                      1.18E+04             
                           569.70 8.170E-02 ?(  9.769E-01 3.22E+02 9.77E+01 G  
                          1063.66-3.149E-01 +   1.733E+00 1.50E+02 7.45E+01 G  
 
BI-212   N   5.1095E+00                                      6.98E+02             
                           727.17 5.110E+00 ?(  1.383E+01 7.98E+01 7.55E+00 G  
                           785.42 0.000E+00 -   3.721E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   5.8903E+00                                      5.84E+05             
                           609.31 5.890E+00  (P 2.063E+00 1.41E+01 4.61E+01 G  
                          1120.29 2.114E+00 - P 1.111E+01 1.43E+02 1.51E+01 G  
                          1764.49-1.819E+00 % P 2.086E+01 1.00E+03 1.54E+01 G  
 
BI-210M  T   5.4296E-01                                      1.10E+09             
                           265.83 5.430E-01 *(  1.273E+00 7.05E+01 5.00E+01 G  
                           304.90-2.779E-01 -   2.754E+00 2.77E+02 2.80E+01 G  
 
RA-224   N  -1.6561E+01                                      6.98E+02             
                           240.99-1.656E+01 &(  3.288E+01 6.03E+01 4.10E+00 G  
 
AC-228   N   6.6063E+00                                      2.10E+03             
                           911.07 6.606E+00 ?(  4.148E+00 2.52E+01 2.90E+01 G  
                           968.97 2.876E+00 -   9.998E+00 1.01E+02 1.75E+01 G  
                           338.32 2.991E+00 -   5.468E+00 5.66E+01 1.20E+01 G  
                            93.35 3.023E+00 -   1.307E+01 1.27E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   5.3446E-01                                      7.95E+03             
                           235.97 5.345E-01 &(  1.395E+01 7.65E+02 1.23E+01 G  
                            50.14 3.235E-02 %   1.148E+01 9.90E+03 8.00E+00 G  
                           256.24-1.901E+00 +   1.116E+01 1.68E+02 7.00E+00 G  
 
TH-229   N   1.4952E-01                                      2.68E+06             
                           193.51 1.495E-01 &(  1.155E+01 2.10E+03 4.40E+00 G  
                           210.85 0.000E+00 -   2.740E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   8.5515E+00                                      1.63E+12             
                            63.29 1.240E+01  (P 2.495E+01 4.12E+01 3.81E+00 G  
                            92.59 5.927E+00  (P 1.199E+01 2.91E+01 5.58E+00 G  
 
PA-231   N   3.9675E+00                                      1.20E+07             
                           302.65-2.106E+00 ?(  2.747E+01 3.63E+02 2.88E+00 G  
                           300.07 1.108E+01 ?(  2.825E+01 7.60E+01 2.46E+00 G  
 
PA-233   C   5.7268E-01                                      7.82E+08             
                           312.01-9.269E-02 ?(  1.898E+00 5.56E+02 3.60E+01 G  
                           300.18 4.436E+00 ?(  1.118E+01 7.52E+01 6.20E+00 G  
 
PA-234   N  -1.8249E-01                                      1.63E+12             
                           131.29-6.436E-01 ?(  2.989E+00 1.35E+02 1.80E+01 G  
                           946.02-6.763E-01 +   1.083E+01 4.27E+02 1.34E+01 G  
                           569.47 8.298E-01 ?(  1.147E+01 3.70E+02 8.20E+00 G  
                           883.24-1.384E+00 +   1.412E+01 2.75E+02 9.60E+00 G  
                           880.53 2.188E+00 &   2.050E+01 2.51E+02 6.00E+00 GA 
 
U-235    N   4.9380E-01                                      2.57E+11             
                           143.79-5.869E-01 ?(  5.317E+00 2.59E+02 1.10E+01 G  
                           205.33 5.711E-01 &(  1.324E+01 6.49E+02 5.01E+00 G  
                           163.38 2.749E+00  (  1.106E+01 1.17E+02 5.08E+00 G  
 
AM-241   T   1.1294E-01                                      1.58E+05             
                            59.54 1.129E-01 &(P 2.281E+00 1.42E+02 3.59E+01 G  
 
Np-237   F   8.0676E-03                                      2.14E+06             
                            86.49 8.068E-03 &(  5.726E+00 2.03E+04 1.31E+01 G  
 
Ir-192   F   1.7021E-01                                      7.40E+01             
                           316.49-1.572E-02 %(  7.886E-01 1.35E+03 8.70E+01 G  
                           468.06 4.829E-01 ?(  1.396E+00 8.45E+01 5.18E+01 G  
                           308.44-4.752E-04 %   1.864E+00 1.03E+05 3.18E+01 G  
                           295.95 0.000E+00 -   2.467E+00 1.00E+03 3.02E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 13
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F  -2.0914E-01                                      1.30E+01             
                           818.50-2.091E-01 ?(  1.196E+00 1.58E+02 1.00E+02 G  
                          1048.07-3.873E-01 +   2.232E+00 1.62E+02 8.00E+01 G  
                           340.57-4.481E-01 +   1.815E+00 1.17E+02 4.69E+01 G  
 
Np-239   T   1.1840E+00                                      2.36E+00             
                           103.70-5.085E-01 -   2.347E+00 1.34E+02 2.40E+01 X  
                           106.13 1.184E+00  (  1.763E+00 4.70E+01 2.27E+01 G  
                            99.50 4.221E-01 &   3.808E+00 2.58E+02 1.50E+01 X  
 
Nd-147      -1.7989E+00                                      1.11E+01             
                           531.00-1.799E+00 ?(  7.673E+00 1.22E+02 1.30E+01 G  
                            91.10-6.593E-02 %   3.097E+00 1.36E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 14
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.45        55.         2.     0.001   142.27   1.129E-01  P
 BA-133      81.05        62.         8.     0.004   151.80   3.704E-01   
 Cd-109      88.84        87.         3.     0.002   485.26   1.159E+00   
 Gd-153      97.93        60.        -2.    -0.001   659.82  -8.648E-02   
 Np-239      99.67        54.         4.     0.002   258.47   4.221E-01   
 Np-239     103.92        53.        -8.    -0.004   134.47  -5.085E-01   
 Np-239     105.91        25.        18.     0.010    47.01   1.184E+00   
 CO-57      123.19        22.         1.     0.000   786.80   1.545E-02   
 PA-234     131.24        45.        -7.    -0.004   134.87  -6.436E-01   
 HF-181     132.95        29.        13.     0.007    63.56   4.894E-01   
 CE-144     132.96        22.        15.     0.008    50.29   2.180E+00   
 HF-181     136.85        25.        12.     0.007    64.08   3.355E+00   
 CO-57      136.47        59.        -1.    -0.001   880.06  -1.872E-01   
 Tc-99m     140.51        36.        12.     0.007    74.74   2.303E-01   
 U-235      143.75        49.        -4.    -0.002   258.87  -5.869E-01   
 CE-141     146.24        42.         7.     0.004   130.15   2.528E-01   
 Ba-140     162.71        46.        -4.    -0.002   242.57  -1.159E+00   
 U-235      163.63        38.         8.     0.004   117.12   2.749E+00   
 U-235      206.83        38.         1.     0.001   648.59   5.711E-01   
 TH-227     235.97       223.         3.     0.002   764.81   5.345E-01   
 RA-224     240.14       130.       -28.    -0.016    60.35  -1.656E+01   
 EU-152     243.65        40.       -10.    -0.005    96.92  -3.160E+00   
 TH-227     255.75        36.        -5.    -0.003   168.31  -1.901E+00   
 Cd-113m    263.05        33.        -5.    -0.003   155.23  -2.347E+03   
 BI-210M    264.97        21.        10.     0.006    70.46   5.430E-01   
 PA-231     301.25        21.         9.     0.005    76.01   1.108E+01   
 PA-233     301.22        21.         9.     0.005    75.20   4.436E+00   
 PA-231     303.43        27.        -2.    -0.001   363.02  -2.106E+00   
 BA-133     304.23        23.        -3.    -0.002   224.73  -4.989E-01   
 Ba-140     304.65        25.        -3.    -0.002   270.19  -1.853E+00   
 BI-210M    304.69        26.        -3.    -0.001   276.66  -2.779E-01   
 PA-233     311.65        19.        -1.    -0.001   555.80  -9.269E-02   
 CR-51      320.22        24.         2.     0.001   323.27   6.758E-01   
 La-140     328.88        16.         2.     0.001   321.22   2.780E-01   
 Cs-136     339.59        26.        -7.    -0.004   117.05  -4.481E-01   
 EU-152     343.80        19.        -2.    -0.001   410.70  -1.852E-01   
 BA-133     355.82        33.        -6.    -0.003   135.44  -3.379E-01   
 I-131      365.98        20.        -4.    -0.002   184.91  -1.497E-01   
 BA-133     383.52        16.         3.     0.002   193.57   1.207E+00   
 SB-125     427.83        16.         4.     0.002   158.71   4.925E-01   
 AG-108M    432.71        15.        -5.    -0.003   114.86  -2.236E-01   
 pm-146     452.68         8.         7.     0.004    72.43   4.092E-01   
 SB-125     463.29        17.         2.     0.001   325.12   7.414E-01   
 Ir-192     466.79        10.         6.     0.003    84.51   4.829E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 15
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     477.07        16.         1.     0.001   455.03   1.273E-01   
 BE-7       477.21        16.         1.     0.000   882.47   2.662E-01   
 RU-103     497.50        10.         4.     0.002   111.01   2.171E-01   
 Nd-147     530.10        16.        -5.    -0.003   121.55  -1.799E+00   
 Ba-140     538.27        10.         6.     0.004    81.24   1.230E+00   
 PA-234     569.55        12.         1.     0.001   369.74   8.298E-01   
 BI-207     569.97        13.         2.     0.001   321.75   8.170E-02   
 SB-125     600.59        21.        -2.    -0.001   281.38  -6.852E-01   
 CS-134     604.55        25.        -3.    -0.002   244.46  -1.573E-01   
 RU-103     609.38        17.        41.     0.023    21.01   3.738E+01   
 AG-108M    614.98        14.         5.     0.003   122.74   2.723E-01   
 RH-106     621.91        22.        -4.    -0.002   180.04  -2.071E+00   
 I-131      638.85         6.         2.     0.001   235.28   1.158E+00   
 AG-110M    657.06        16.        -4.    -0.002   154.76  -2.302E-01   
 CS-137     661.13        20.        -4.    -0.002   261.20  -2.308E-01  P
 NB-94      702.54        27.        -4.    -0.002   189.71  -2.411E-01   
 SB-124     723.04        18.        -2.    -0.001   340.22  -9.963E-01   
 AG-108M    723.00        18.        -2.    -0.001   333.20  -1.213E-01   
 EU-154     723.26        17.        -2.    -0.001   370.18  -4.815E-01   
 ZR-95      724.35        12.         3.     0.002   161.73   4.439E-01   
 BI-212     727.11        10.         6.     0.004    79.77   5.110E+00   
 pm-146     736.71        13.         1.     0.001   365.28   3.862E-01   
 pm-146     748.05        13.         2.     0.001   240.26   4.008E-01   
 ZR-95      756.56        12.         1.     0.001   385.44   1.491E-01   
 AG-110M    763.58        18.        -4.    -0.002   157.11  -1.135E+00   
 NB-95      764.61        13.        -2.    -0.001   226.19  -1.506E-01   
 PA-234M    768.15        11.        -1.     0.000   803.53  -1.283E+01   
 CS-134     795.81        10.         6.     0.004    82.00   4.815E-01   
 CS-134     800.66        14.        -3.    -0.002   191.65  -2.181E+00   
 La-140     815.29        11.         1.     0.000   569.39   2.411E-01   
 Cs-136     818.21        11.        -3.    -0.002   157.67  -2.091E-01   
 MN-54      835.56        14.        -2.    -0.001   301.80  -1.210E-01   
 Co-56      846.45        17.        -5.    -0.003   127.40  -3.344E-01   
 NB-94      870.10        13.        -3.    -0.002   187.64  -2.041E-01   
 EU-154     873.43         8.         1.     0.000   544.80   4.337E-01   
 PA-234     881.18        10.         2.     0.001   250.73   2.188E+00   
 PA-234     884.08        12.        -2.    -0.001   275.48  -1.384E+00   
 AG-110M    884.65        12.        -2.    -0.001   313.61  -1.571E-01   
 AG-110M    938.70        12.        -3.    -0.002   161.96  -7.140E-01   
 PA-234     945.74        13.        -1.    -0.001   427.23  -6.763E-01   
 EU-152     961.38         7.         1.     0.000   687.49   2.998E-01   
 EU-154     996.33        19.        -4.    -0.002   156.69  -3.056E+00   
 Co-56     1037.70        12.         4.     0.002   139.27   2.152E+00   
 Cs-136    1048.08        17.        -4.    -0.002   161.51  -3.873E-01   
 RH-106    1049.72        11.         1.     0.001   341.81   7.509E+00   
 BI-207    1061.72         8.        -3.    -0.002   150.12  -3.149E-01   
 Ga-68     1077.67        13.        -3.    -0.002   159.24  -1.024E+01   
 FE-59     1099.35         9.        -1.    -0.001   475.78  -1.422E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65     1115.47        17.        -2.    -0.001   359.05  -2.851E-01   
 CO-60     1173.07        19.        -1.    -0.001   442.83  -1.272E-01   
 Ta-182    1190.33        15.        -4.    -0.002   131.40  -2.522E+00   
 Ta-182    1222.23        19.        -3.    -0.002   221.14  -1.006E+00   
 Co-56     1238.14         8.         4.     0.002   122.58   5.179E-01   
 NA-22     1274.10        10.        -2.    -0.001   246.08  -1.849E-01   
 EU-154    1274.10        10.        -2.    -0.001   246.03  -5.252E-01   
 FE-59     1292.67        14.        -4.    -0.002   154.10  -8.264E-01   
 CO-60     1333.05         7.         2.     0.001   185.20   2.146E-01   
 La-140    1599.91         4.        -2.    -0.001   208.53  -1.904E-01   
 Co-56     1771.94         6.        -1.    -0.001   265.21  -1.160E+00   
 y-88      1835.87         1.         2.     0.001    97.03   3.080E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.6618E-01    2.6618E-01    8.825E+02%                8.76E+00
 NA-22  #A   -1.8490E-01   -1.8490E-01    2.461E+02%                1.70E+00
 K-40         1.5551E+02    1.5551E+02    8.195E+00%                1.18E+01
 Sc-46  #A   -2.0953E-02   -2.0953E-02    1.459E+03%                1.19E+00
 CR-51  #A    6.7583E-01    6.7584E-01    3.233E+02%                7.87E+00
 MN-54  #A   -1.2102E-01   -1.2102E-01    3.018E+02%                1.35E+00
 FE-59  #A   -1.4220E-01   -1.4220E-01    4.758E+02%                2.59E+00
 Co-56  #A    1.7324E-01    1.7325E-01    7.502E+01%                1.50E+00
 CO-57  #A    1.5446E-02    1.5446E-02    7.868E+02%                4.46E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.62E+00
 CO-60  #A    2.1456E-01    2.1456E-01    1.852E+02%                1.49E+00
 ZN-65  #A   -2.8514E-01   -2.8514E-01    3.590E+02%                3.76E+00
 NB-94  #A   -2.4114E-01   -2.4114E-01    1.897E+02%                1.62E+00
 ZR-95  #A    2.8111E-01    2.8111E-01    1.617E+02%                2.16E+00
 NB-95  #A   -1.5056E-01   -1.5056E-01    2.262E+02%                1.25E+00
 RU-103 #A    2.1711E-01    2.1711E-01    1.110E+02%                8.50E-01
 RH-106 #A   -7.7002E-01   -7.7002E-01    1.800E+02%                1.32E+01
 AG-108M#A    2.3490E-02    2.3490E-02    8.405E+01%                8.99E-01
 AG-110M#A   -1.5708E-01   -1.5708E-01    3.136E+02%                1.84E+00
 SN-113 #A    3.8235E-03    3.8235E-03    8.602E+03%                1.24E+00
 SB-124 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.55E+00
 SB-125 #A    5.5751E-01    5.5751E-01    1.587E+02%                2.79E+00
 I-131  #A   -4.4161E-02   -4.4164E-02    1.496E+02%                9.87E-01
 Gd-153 #A   -8.6484E-02   -8.6484E-02    6.598E+02%                2.01E+00
 Ga-68  #A   -1.0131E+01   -1.0242E+01    1.592E+02%                5.87E+01
 Tc-99m #A    2.2986E-01    2.3033E-01    7.474E+01%                5.75E-01
 BA-133 #A   -3.3789E-01   -3.3789E-01    1.354E+02%                1.59E+00
 CS-134 #A    1.4098E-01    1.4099E-01    8.200E+01%                1.38E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 17
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
 CS-137 #A   -2.3077E-01   -2.3077E-01    6.826E+02%                1.56E+00
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.00E+00
 Ba-140 #A    1.2300E+00    1.2300E+00    8.124E+01%                3.40E+00
 La-140 #A   -4.9680E-02   -4.9682E-02    2.085E+02%                1.54E+00
 CE-141 #A    2.5283E-01    2.5283E-01    1.302E+02%                1.13E+00
 CE-144 #A    2.1803E+00    2.1803E+00    5.029E+01%                3.50E+00
 PM-144 #A    2.7326E-02    2.7326E-02    4.550E+02%                1.36E+00
 EU-152 #A   -1.2868E-02   -1.2868E-02    4.004E+02%                2.79E+00
 EU-154 #A    4.3374E-01    4.3374E-01    5.448E+02%                9.17E+00
 EU-155 #A    8.6822E-02    8.6822E-02    1.088E+03%                3.30E+00
 HF-181 #A    3.1483E-01    3.1483E-01    6.356E+01%                1.51E+00
 Ta-182 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.74E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.05E+00
 TL-208       2.5035E+00    2.5035E+00    1.908E+01%                8.03E-01
 pm-146 #A    4.0259E-01    4.0259E-01    7.243E+01%                3.54E+00
 y-88   #A    1.5841E-01    1.5841E-01    9.703E+01%                1.70E+00
 Cd-113m#A   -2.3469E+03   -2.3469E+03    1.552E+02%                1.27E+04
 Cd-109 #A    1.1588E+00    1.1588E+00    4.853E+02%                1.95E+01
 PB-210 #A   -1.1416E+01   -1.1416E+01    2.238E+03%                3.10E+01
 PB-212 #     5.7061E+00    5.7061E+00    1.346E+01%                1.56E+00
 PB-214       5.7317E+00    5.7317E+00    1.489E+01%                1.97E+00
 BI-207 #A    8.1702E-02    8.1702E-02    3.217E+02%                9.77E-01
 BI-212 #A    5.1095E+00    5.1095E+00    7.977E+01%                1.38E+01
 BI-214       5.8903E+00    5.8903E+00    1.633E+01%                2.06E+00
 BI-210M#A    5.4296E-01    5.4296E-01    7.046E+01%                1.27E+00
 RA-224 #A   -1.6561E+01   -1.6561E+01    6.035E+01%                3.29E+01
 AC-228       6.6063E+00    6.6063E+00    2.520E+01%                4.15E+00
 TH-227 #A    5.3446E-01    5.3446E-01    7.648E+02%                1.40E+01
 TH-229 #A    1.4952E-01    1.4952E-01    2.099E+03%                1.15E+01
 TH-234  A    8.5515E+00    8.5515E+00    4.662E+01%                2.49E+01
 PA-231 #A    3.9675E+00    3.9675E+00    7.601E+01%                2.75E+01
 PA-233 #A    5.7268E-01    5.7268E-01    7.520E+01%                1.90E+00
 PA-234 #A   -1.8249E-01   -1.8249E-01    1.349E+02%                2.99E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                6.97E+01
 U-235  #A    4.9380E-01    4.9380E-01    1.171E+02%                5.32E+00
 AM-241 #A    1.1294E-01    1.1294E-01    5.591E+02%                2.28E+00
 Np-237 #A    8.0676E-03    8.0676E-03    2.028E+04%                5.73E+00
 Ir-192 #A    1.7021E-01    1.7021E-01    8.451E+01%                7.89E-01
 Cs-136 #A   -2.0913E-01   -2.0914E-01    1.577E+02%                1.20E+00
 Np-239 #A    1.1838E+00    1.1840E+00    4.701E+01%                1.76E+00
 Nd-147 #A   -1.7988E+00   -1.7989E+00    1.216E+02%                7.67E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:44:49 PMPage 18
 TestAmerica                     Spectrum name: 5_Gamma_20140382.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  238.5 to  2000.8 keV)     1.905E+02  Bq/Sample     
 Total Decayed Activity (  238.5 to  2000.8 keV) 1.9049641E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140356
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-10-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-10-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:46        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:46:34     Real Time: 1813   sec
        Analysis Time: 2/10/2014 16:17        Dead Time: 0.72   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.262E+00          167.5     2.114E+00    2.115E+00    7.480E+00
NA-22     -4.734E-02          900.9     4.265E-01    4.265E-01    1.573E+00
K-40       2.478E+02            5.3     1.316E+01    1.828E+01    8.953E+00
Sc-46      1.889E-01           69.4     1.311E-01    1.315E-01    1.361E+00
CR-51      9.775E-01          213.6     2.088E+00    2.088E+00    7.341E+00
MN-54      1.684E-01          171.9     2.895E-01    2.896E-01    1.037E+00
FE-59      2.662E-01          221.3     5.889E-01    5.890E-01    2.479E+00
Co-56      4.137E-02          129.5     5.355E-02    5.360E-02    1.227E+00
CO-57      1.538E-01          114.7     1.764E-01    1.766E-01    6.439E-01
CO-58     -1.778E-01          162.3     2.886E-01    2.888E-01    1.030E+00
CO-60      1.825E-01          190.7     3.480E-01    3.482E-01    1.272E+00
ZN-65     -2.519E-01          367.6     9.258E-01    9.259E-01    3.317E+00
NB-94      0.000E+00         1000.0     8.602E-02    8.602E-02    1.425E+00
ZR-95      4.967E-01          100.3     4.982E-01    4.989E-01    1.723E+00
NB-95     -2.529E-01          134.8     3.408E-01    3.411E-01    1.189E+00
RU-103     7.356E-02          324.1     2.384E-01    2.385E-01    8.645E-01
RH-106    -2.605E+00          104.5     2.723E+00    2.726E+00    9.389E+00
AG-108M    6.989E-03          130.6     9.129E-03    9.136E-03    9.566E-01
AG-110M    3.313E-01          126.3     4.185E-01    4.188E-01    1.522E+00
SN-113     9.038E-02          386.3     3.491E-01    3.492E-01    1.248E+00
SB-124     4.382E-02          663.3     2.906E-01    2.906E-01    1.052E+00
SB-125     8.786E-01           52.4     4.604E-01    4.626E-01    2.436E+00
I-131      1.498E-01          158.8     2.379E-01    2.380E-01    8.366E-01
Gd-153     4.981E-01          129.1     6.428E-01    6.436E-01    2.181E+00
Ga-68     -6.818E+00          199.4     1.359E+01    1.360E+01    4.864E+01
Tc-99m     1.639E-01          113.0     1.852E-01    1.855E-01    6.300E-01
BA-133    -9.075E-02          418.8     3.801E-01    3.801E-01    1.348E+00
CS-134    -1.241E-01           77.7     9.640E-02    9.661E-02    1.447E+00
CS-137     2.248E-01          106.5     2.393E-01    2.396E-01    8.397E-01
CE-139     0.000E+00         1000.0     8.506E-02    8.506E-02    8.446E-01
Ba-140     5.953E-01          179.4     1.068E+00    1.068E+00    3.770E+00
La-140    -7.495E-02          275.2     2.063E-01    2.063E-01    1.459E+00
CE-141     3.258E-01          110.4     3.597E-01    3.601E-01    1.220E+00
CE-144     1.014E-01         1626.0     1.648E+00    1.648E+00    5.752E+00
PM-144     1.320E-01           82.0     1.082E-01    1.084E-01    9.003E-01
EU-152     8.266E-01           72.4     5.983E-01    5.999E-01    1.999E+00
EU-154     1.920E+00           95.0     1.823E+00    1.826E+00    8.613E+00
EU-155     3.335E-01          242.3     8.082E-01    8.084E-01    2.789E+00
HF-181     2.468E-01          111.9     2.762E-01    2.765E-01    8.080E-01
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Ta-182     1.717E+00           69.4     1.192E+00    1.195E+00    3.963E+00
Hg-203    -1.946E-01          142.0     2.764E-01    2.767E-01    9.516E-01
TL-208     2.986E+00           14.7     4.379E-01    4.645E-01    8.802E-01
pm-146    -3.745E-01          224.7     8.416E-01    8.418E-01    3.028E+00
y-88      -2.709E-01          153.2     4.150E-01    4.153E-01    1.455E+00
Cd-113m    3.721E+03           81.2     3.022E+03    3.031E+03    1.017E+04
Cd-109     1.145E+01           54.8     6.280E+00    6.312E+00    2.055E+01
PB-210     1.771E+01           71.3     1.263E+01    1.267E+01    3.434E+01
PB-212     7.576E+00           10.3     7.781E-01    9.196E-01    1.901E+00
PB-214     1.163E+01            9.7     1.123E+00    1.275E+00    1.983E+00
BI-207     2.088E-02          397.5     8.299E-02    8.300E-02    9.913E-01
BI-212     2.127E+00          163.9     3.486E+00    3.487E+00    1.245E+01
BI-214     8.486E+00           12.4     1.054E+00    1.142E+00    1.969E+00
BI-210M    1.523E-01          245.8     3.743E-01    3.744E-01    1.318E+00
RA-224     1.384E+01           44.3     6.133E+00    6.197E+00    1.964E+01
AC-228     1.085E+01           11.9     1.295E+00    1.409E+00    1.301E+00
TH-227     4.625E-01          147.0     6.801E-01    6.808E-01    1.623E+01
TH-229     2.219E+00          173.3     3.846E+00    3.851E+00    1.334E+01
TH-234     1.540E+00          100.0     1.540E+00    1.542E+00    3.040E+01
PA-231     3.528E+00           81.7     2.883E+00    2.889E+00    2.552E+01
PA-233     8.102E-01           81.7     6.620E-01    6.634E-01    1.996E+00
PA-234     3.290E-01          317.2     1.044E+00    1.044E+00    3.410E+00
PA-234M   -2.951E+01         1427.0     4.210E+02    4.210E+02    1.553E+02
U-235      6.264E-01          265.0     1.660E+00    1.660E+00    5.738E+00
AM-241    -6.821E-01          127.1     8.666E-01    8.673E-01    2.930E+00
Np-237    -1.403E+00          140.2     1.967E+00    1.968E+00    6.643E+00
Ir-192     9.529E-01           20.3     1.932E-01    2.012E-01    8.601E-01
Cs-136     1.384E-01          194.5     2.691E-01    2.692E-01    9.738E-01
Np-239     3.280E-01          213.7     7.011E-01    7.014E-01    2.422E+00
Nd-147    -1.527E+00          140.7     2.148E+00    2.150E+00    7.477E+00
-----------------------------------------------------------------------------
Total      4.077E+03

      Analyst: JustinL                            

Page 690 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-10-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140356.An1

 Acquisition information
        Start time:                 2/10/2014 3:46:34 PM
        Live time:               1800
        Real time:               1813
        Dead time:                  0.72 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:46:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   18 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1401

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.52       27.  32.36   0.82  2.004E-02    46.54   4.250    PBC<MDA PB210 
    63.11       -6.  70.16   0.84  3.101E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    77.10      136.  19.04   0.80  3.714E-02
    87.43       31.  54.83   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    90.16        4. 387.89   0.87  4.072E-02    91.10  28.300    PBC<MDA Nd147 
    92.69       66.  26.84   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.594E+01 AC228 
                                                92.59   5.584  5.049E+00 TH234 
    92.69       18.  29.10   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.49       11. 129.05   0.88  4.160E-02    97.50  30.000    PBC<MDA Gd153 
   105.10        6. 213.74   0.89  4.217E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  3.280E-01 Np239 
   105.21        5. 242.34   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  3.113E-01 Np239 
   133.31        5. 263.49   0.92  4.077E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  6.157E-01 CE144 
                                               133.02  43.300  1.575E-01 HF181 
   136.38       11. 114.73   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.401E+00 CO57  
                                               136.30   5.850  2.557E+00 HF181 
   136.46       11. 111.93   0.92  4.038E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.437E+00 CO57  
   140.18       10. 113.01   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   143.94        5. 265.02   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   144.68       11. 110.40   0.93  3.912E-02   145.44  48.200    PBC<MDA CE141 
   195.19        6. 173.32   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   238.53      195.  11.63   1.06  2.858E-02   238.63  43.300  8.156E+00 PB212 
   240.99       29.  44.32   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   242.00       28.  38.41   1.03  2.830E-02   242.00   7.430    PBC<MDA PB214 
   255.72        6. 147.04   1.04  2.720E-02   256.24   7.000    PBC<MDA TH227 
   263.79       11.  81.22   1.05  2.667E-02   263.70   0.006    PBC<MDA Cd113m
   267.88        4. 245.82   1.05  2.652E-02   265.83  50.000    PBC<MDA BI210M
   277.22       13.  68.80   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   294.89       76.  13.30   0.76  2.466E-02   295.09  19.300  8.831E+00 PB214 
                                               295.95  30.160  5.663E+00 Ir192 
   295.04       49.  20.27   1.08  2.461E-02   295.09  19.300  5.123E+00 PB214 
                                               295.95  30.160  3.684E+00 Ir192 
                                               295.95  30.160  3.684E+00 Ir192 
   300.35       11.  81.72   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.730E+00 PA231 
                                               300.18   6.200  3.861E+00 PA233 
   300.35       11.  81.71   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.730E+00 PA231 
                                               300.18   6.200  3.862E+00 PA233 
   300.35       11.  81.71   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.730E+00 PA231 
                                               300.18   6.200  3.862E+00 PA233 
   312.08        4. 199.85   1.09  2.372E-02   312.01  36.000    PBC<MDA PA233 
   316.64        9.  99.42   1.10  2.348E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  2.542E-01 Ir192 
   319.36        4. 213.56   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   337.98       61.  22.61   1.01  2.241E-02   338.32  12.010  1.259E+01 AC228 
   345.73        6. 116.72   1.13  2.206E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  1.034E+00 HF181 
                                               345.83  15.070  1.034E+00 HF181 
   345.77        9.  72.39   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  1.458E+00 HF181 
   351.72      182.   9.11   1.05  2.180E-02   351.93  37.600  1.163E+01 PB214 
   364.93        5. 158.84   1.15  2.126E-02   364.48  81.700    PBC<MDA I131  
   392.68        2. 386.29   1.17  2.020E-02   391.69  64.000    PBC<MDA SN113 
   462.33       12.  52.40   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  3.428E+00 SB125 
   465.55        9.  67.60   1.24  1.777E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  5.361E-01 Ir192 
   497.36        2. 324.12   1.27  1.701E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  7.356E-02 RU103 
   536.58        4. 179.38   1.31  1.608E-02   537.26  24.390    PBC<MDA Ba140 
   562.88        4. 173.11   1.33  1.553E-02   563.24   8.350    PBC<MDA CS134 
   567.00        5. 128.59   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
   583.22       69.  13.36   0.59  1.514E-02   583.02  84.500  2.986E+00 TL208 
   603.85        1. 663.26   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.19      103.  11.34   1.73  1.466E-02   609.31  46.090  8.486E+00 BI214 
                                               610.30   5.750  6.810E+01 RU103 
                                               610.30   5.750  6.810E+01 RU103 
   609.27       89.  13.06   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.896E+01 RU103 
   618.12        6.  81.99   1.38  1.451E-02   618.06  99.100    PBC<MDA PM144 
   636.36        2. 368.76   1.40  1.421E-02   635.89  11.310    PBC<MDA SB125 
                                               635.89  11.310  6.513E-01 SB125 
   660.33        5. 106.47   1.42  1.380E-02   661.66  85.210    PBC<MDA CS137 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   696.30        1. 787.91   1.46  1.328E-02   696.54  99.000    PBC<MDA PM144 
   721.74        3. 183.29   1.48  1.292E-02
   726.02        4. 163.87   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   727.47        1. 655.88   1.48  1.291E-02
   755.54        6. 100.31   1.51  1.248E-02   756.73  54.460    PBC<MDA ZR95  
   785.98        3. 167.52   1.54  1.214E-02   785.42   1.280    PBC<MDA BI212 
   795.76        4. 134.56   1.54  1.202E-02   795.87  85.530    PBC<MDA CS134 
   815.82        1. 564.44   1.56  1.180E-02   815.77  23.280    PBC<MDA La140 
                                               815.77  23.280  1.988E-01 La140 
   818.91        3. 194.52   1.56  1.177E-02   818.50 100.000    PBC<MDA Cs136 
   835.12        4. 171.88   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   860.23        2. 342.84   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   873.61        4. 136.11   1.61  1.121E-02   873.23  12.270    PBC<MDA EU154 
   885.80        5. 126.33   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   911.02       56.  13.36   0.53  1.086E-02   911.07  29.000  9.882E+00 AC228 
   936.79        2. 325.72   1.67  1.062E-02   937.49  34.360    PBC<MDA AG110M
   945.98        2. 317.22   1.67  1.055E-02   946.02  13.400    PBC<MDA PA234 
   969.05       37.  24.35   0.56  1.036E-02   968.97  17.460  1.126E+01 AC228 
   995.23        4. 132.41   1.72  1.014E-02   996.33  10.600    PBC<MDA EU154 
  1001.21       -4. 651.83   1.72  1.011E-02  1001.00   0.837    PBC<MDA PA234M
  1064.25        1. 418.93   1.77  9.648E-03  1063.66  74.500    PBC<MDA BI207 
  1099.28        2. 390.71   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1120.29       10.  69.40   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.119E-01 Sc46  
                                              1121.30  34.900  1.754E+00 Ta182 
  1120.32        9.  71.25   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.35       10.  69.43   1.82  9.265E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.990E-01 Sc46  
                                              1121.30  34.900  1.717E+00 Ta182 
  1238.41        4. 183.05   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1289.29        2. 221.26   1.96  8.307E-03  1291.60  43.200    PBC<MDA FE59  
  1332.54        3. 190.70   1.99  8.108E-03  1332.50  99.980    PBC<MDA CO60  
  1460.80      359.   5.24   1.47  7.547E-03  1460.83  10.670  2.478E+02 K40   
  1764.43        8.  40.81   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.08    77.10       147.       136. 3.670E+03   19.04   0.804  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

Page 694 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.84    46.52       115.        27.     0.015    32.36   0.819s
 AM-241    237.90    59.54       124.       -13.    -0.007   127.05   0.841s
 TH-234    252.15    63.11       177.        -6.    -0.003    70.16   0.845 
 BA-133    330.15    82.62       114.       -16.    -0.009    99.85   0.863s
 Np-237    342.33    85.66       164.       -13.    -0.007   140.16   0.868s
 Cd-109    349.40    87.43       132.        31.     0.017    54.83   0.870s
 Nd-147    360.32    90.16       120.         4.     0.002   387.89   0.873s
 TH-234    370.44    92.69       182.        18.     0.010    29.10   0.875s
 AC-228    370.42    92.69       122.        66.     0.036    26.84   0.875s
 Gd-153    389.60    97.49        99.        11.     0.006   129.05   0.880 
 Np-239    403.95   101.07        89.       -11.    -0.006   128.36   0.882s
 Gd-153    412.75   103.28        88.        -5.    -0.003   290.97   0.886s
 Np-239    415.66   104.00        91.        -3.    -0.002   398.24   0.886s
 EU-155    420.50   105.21        82.         5.     0.003   242.34   0.888s
 Np-239    420.07   105.10        70.         6.     0.003   213.74   0.889s
 EU-152    485.65   121.51        72.        -2.    -0.001   676.24   0.904s
 EU-154    494.15   123.63        88.        -6.    -0.003   224.23   0.906s
 HF-181    532.84   133.31        84.         5.     0.003   263.49   0.916s
 HF-181    545.43   136.46        72.        11.     0.006   111.93   0.919s
 CO-57     545.13   136.38        72.        11.     0.006   114.73   0.919s
 Tc-99m    560.32   140.18        61.        10.     0.006   113.01   0.924s
 U-235     575.34   143.94        81.         5.     0.003   265.02   0.927s
 CE-141    578.29   144.68        69.        11.     0.006   110.40   0.928s
 Ba-140    652.57   163.25        78.        -7.    -0.004   182.97   0.946s
 U-235     652.32   163.19        78.        -6.    -0.003   208.70   0.947s
 TH-229    780.26   195.19        48.         6.     0.003   173.32   0.977s
 TH-229    844.14   211.16        89.        -1.    -0.001   897.71   0.994s
 PB-212    953.99   238.63        72.       169.     0.094     9.53   1.022D
 RA-224    963.40   240.99        68.        29.     0.016    44.32   1.024D
 PB-214    967.44   242.00        57.        28.     0.016    38.41   1.025D
 TH-227   1022.32   255.72        33.         6.     0.003   147.04   1.040s
 Cd-113m  1054.58   263.79        33.        11.     0.006    81.22   1.047s
 BI-210M  1070.94   267.88        38.         4.     0.002   245.82   1.049s
 TL-208   1108.27   277.22        34.        13.     0.007    68.80   1.060 
 Hg-203   1120.72   280.33        50.        -7.    -0.004   142.05   1.062s
 I-131    1133.67   283.57        39.        -5.    -0.003   177.61   1.067s
 PB-214   1178.94   294.89        15.        76.     0.042    13.30   0.758s
 Ir-192   1179.54   295.04        25.        49.     0.027    20.27   1.079s
 PB-212   1200.77   300.35        32.        11.     0.006    81.72   1.083 
 PA-231   1200.77   300.35        32.        11.     0.006    81.71   1.083s
 PA-233   1200.77   300.35        32.        11.     0.006    81.71   1.083s
 PA-231   1207.84   302.12        40.        -2.    -0.001   406.19   1.085s
 BA-133   1208.87   302.37        38.        -3.    -0.001   341.28   1.086s
 Ba-140   1219.46   305.02        35.        -3.    -0.002   297.14   1.087s
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1219.46   305.02        35.        -3.    -0.002   297.14   1.088s
 PA-233   1247.70   312.08        36.         4.     0.002   199.85   1.094s
 Ir-192   1265.91   316.64        39.         9.     0.005    99.42   1.099s
 CR-51    1276.80   319.36        36.         4.     0.002   213.56   1.102s
 AC-228   1351.25   337.98        25.        61.     0.034    22.61   1.008 
 Cs-136   1358.96   339.90        68.       -11.    -0.006   113.09   1.122s
 EU-152   1382.44   345.77        16.         9.     0.005    72.39   1.126s
 HF-181   1382.24   345.73        23.         6.     0.003   116.72   1.127s
 PB-214   1406.21   351.72        32.       172.     0.095     9.11   1.052 
 BA-133   1418.12   354.70        41.        -2.    -0.001   418.79   1.137s
 I-131    1459.06   364.93        25.         5.     0.003   158.84   1.146s
 BA-133   1538.73   384.86        33.        -3.    -0.002   256.21   1.164s
 SN-113   1570.01   392.68        32.         2.     0.001   386.29   1.172s
 AG-108M  1730.65   432.85        32.        -4.    -0.002   186.15   1.212s
 SB-125   1848.54   462.33        13.        12.     0.006    52.40   1.240s
 Ir-192   1861.45   465.55        14.         9.     0.005    67.60   1.245s
 PM-144   1905.24   476.50        24.        -1.    -0.001   496.93   1.253s
 BE-7     1902.95   475.93        22.        -4.    -0.002   167.47   1.254s
 HF-181   1941.89   485.67        14.        -1.     0.000   858.19   1.258s
 La-140   1945.71   486.62        32.        -6.    -0.003   147.75   1.263s
 RU-103   1988.66   497.36        21.         2.     0.001   324.12   1.272s
 Nd-147   2127.74   532.13        30.        -6.    -0.003   140.72   1.304s
 Ba-140   2145.53   536.58        26.         4.     0.002   179.38   1.310s
 CS-134   2250.72   562.88        21.         4.     0.002   173.11   1.334s
 CS-134   2267.20   567.00        19.         5.     0.003   128.59   1.340s
 PA-234   2276.64   569.36        35.        -2.    -0.001   446.27   1.340s
 BI-207   2286.37   571.80        27.        -1.    -0.001   675.62   1.340s
 TL-208   2332.07   583.22        14.        69.     0.038    13.36   0.590s
 SB-124   2414.56   603.85        28.         1.     0.001   663.26   1.370s
 CS-134   2425.72   606.64        56.       -13.    -0.007    88.56   1.372s
 BI-214   2435.92   609.19        21.       103.     0.057    11.34   1.732s
 RU-103   2436.25   609.27        23.        89.     0.050    13.06   1.377s
 AG-108M  2456.16   614.25        26.        -6.    -0.003   127.46   1.381s
 PM-144   2471.65   618.12         9.         6.     0.003    81.99   1.385s
 RH-106   2477.14   619.49        21.        -7.    -0.004   104.53   1.388s
 SB-125   2544.61   636.36        23.         2.     0.001   368.76   1.401s
 AG-110M  2631.08   657.98        24.        -4.    -0.002   164.78   1.421s
 CS-137   2640.49   660.33        10.         5.     0.003   106.47   1.424s
 PM-144   2784.36   696.30        16.         1.     0.000   787.91   1.456s
 AG-108M  2886.12   721.74        17.         3.     0.002   183.29   1.480s
 EU-154   2909.02   727.47        14.         1.     0.000   655.88   1.480s
 ZR-95    2896.48   724.33        27.        -4.    -0.002   174.63   1.481s
 BI-212   2903.24   726.02        17.         4.     0.002   163.87   1.483s
 pm-146   2942.22   735.77        26.        -2.    -0.001   312.74   1.491s
 pm-146   2976.79   744.41        20.        -3.    -0.002   224.74   1.501s
 ZR-95    3021.32   755.54        16.         6.     0.003   100.31   1.510s
 AG-110M  3053.78   763.66        22.        -3.    -0.002   241.50   1.516s
 NB-95    3063.29   766.03        26.        -6.    -0.003   134.79   1.518s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  3063.27   766.03        26.        -6.    -0.003   133.81   1.518s
 BI-212   3143.08   785.98        14.         3.     0.002   167.52   1.535s
 CS-134   3182.18   795.76        15.         4.     0.002   134.56   1.544s
 CO-58    3239.71   810.14        17.        -4.    -0.002   162.30   1.557s
 La-140   3262.46   815.82        15.         1.     0.001   564.44   1.562s
 Cs-136   3274.80   818.91        15.         3.     0.002   194.52   1.564s
 MN-54    3339.64   835.12        16.         4.     0.002   171.88   1.578s
 Co-56    3391.05   847.97        24.        -4.    -0.002   183.09   1.589s
 TL-208   3440.09   860.23        23.         2.     0.001   342.84   1.601s
 NB-94    3483.41   871.06        23.        -2.    -0.001   303.10   1.610s
 EU-154   3493.63   873.61        16.         4.     0.002   136.11   1.612s
 PA-234   3536.05   884.22        26.        -1.    -0.001   700.63   1.620s
 AG-110M  3542.39   885.80        17.         5.     0.003   126.33   1.622s
 Sc-46    3557.30   889.53        27.        -5.    -0.003   165.38   1.626s
 y-88     3585.23   896.51        27.        -5.    -0.003   153.21   1.633s
 AC-228   3643.29   911.02         0.        56.     0.031    13.36   0.529s
 AG-110M  3746.35   936.79        20.         2.     0.001   325.72   1.667s
 PA-234   3783.15   945.98        21.         2.     0.001   317.22   1.674s
 AC-228   3875.43   969.05         8.        37.     0.020    24.35   0.563s
 EU-154   3980.15   995.23        12.         4.     0.002   132.41   1.717s
 EU-154   4016.78  1004.38        17.        -4.    -0.002   166.19   1.724s
 Cs-136   4193.52  1048.56        21.        -3.    -0.002   229.53   1.760s
 BI-207   4256.28  1064.25        14.         1.     0.001   418.93   1.773s
 Ga-68    4309.64  1077.58        20.        -3.    -0.002   199.40   1.784s
 FE-59    4396.43  1099.28        20.         2.     0.001   390.71   1.802s
 ZN-65    4461.01  1115.42        30.        -2.    -0.001   367.61   1.815s
 BI-214   4480.63  1120.32        22.         9.     0.005    71.25   1.819s
 Sc-46    4480.50  1120.29        20.        10.     0.006    69.40   1.819s
 Ta-182   4480.73  1120.35        19.        10.     0.006    69.43   1.820s
 CO-60    4693.12  1173.43        23.        -2.    -0.001   385.65   1.862s
 Co-56    4953.10  1238.41        25.         4.     0.002   183.05   1.914s
 NA-22    5093.27  1273.44        20.        -1.     0.000   900.92   1.942s
 EU-154   5093.31  1273.45        20.        -1.     0.000   931.26   1.942s
 FE-59    5156.71  1289.29        14.         2.     0.001   221.26   1.956s
 CO-60    5329.76  1332.54        12.         3.     0.001   190.70   1.987s
 AG-110M  5536.69  1384.25        11.        -2.    -0.001   200.29   2.027s
 K-40     5843.01  1460.80         5.       359.     0.200     5.24   1.474s
 La-140   6384.73  1596.16        10.        -2.    -0.001   275.20   2.183s
 BI-214   7058.23  1764.43        11.         8.     0.005    40.81   2.301s
 Co-56    7077.82  1769.33        17.        -3.    -0.002   217.14   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.2623E+00                                      5.31E+01             
                           477.60-1.262E+00 &(  7.480E+00 1.67E+02 1.05E+01 G  
 
NA-22    C  -4.7344E-02                                      9.50E+02             
                          1274.53-4.734E-02 ?(  1.573E+00 9.01E+02 9.99E+01 G  
 
K-40     N   2.4779E+02                                      4.66E+11             
                          1460.83 2.478E+02  (P 8.953E+00 5.24E+00 1.07E+01 G  
 
Sc-46    F   1.8892E-01                                      8.38E+01             
                           889.28-2.341E-01 ?(  1.361E+00 1.65E+02 1.00E+02 G  
                          1120.55 6.119E-01 ?(  1.411E+00 6.94E+01 1.00E+02 G  
 
CR-51    F   9.7749E-01                                      2.77E+01             
                           320.08 9.775E-01 ?(  7.341E+00 2.14E+02 9.94E+00 G  
 
MN-54    C   1.6841E-01                                      3.12E+02             
                           834.85 1.684E-01 ?(  1.037E+00 1.72E+02 1.00E+02 G  
 
FE-59    F   2.6615E-01                                      4.45E+01             
                          1099.25 1.740E-01 &(  2.479E+00 3.91E+02 5.65E+01 G  
                          1291.60 3.866E-01 ?(  3.121E+00 2.21E+02 4.32E+01 G  
 
Co-56    C   4.1369E-02                                      7.73E+01             
                           846.77-1.890E-01 ?(  1.227E+00 1.83E+02 9.99E+01 G  
                          1238.28 3.898E-01 ?(  2.527E+00 1.83E+02 6.61E+01 G  
                          1037.84-1.091E-01 %   7.658E+00 1.84E+03 1.41E+01 G  
                          1771.35-1.534E+00 +   1.205E+01 2.17E+02 1.55E+01  A 
 
CO-57    C   1.5379E-01                                      2.72E+02             
                           122.06-1.834E-03 %(  6.439E-01 9.96E+03 8.56E+01 G  
                           136.47 1.401E+00  (  5.458E+00 1.15E+02 1.07E+01 G  
 
CO-58    C  -1.7782E-01                                      7.09E+01             
                           810.78-1.778E-01 ?(  1.030E+00 1.62E+02 9.95E+01 G  
 
CO-60    F   1.8250E-01                                      1.93E+03             
                          1332.50 1.825E-01 ?(  1.272E+00 1.91E+02 1.00E+02 G  
                          1173.24-1.124E-01 +   1.570E+00 3.86E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -2.5185E-01                                      2.44E+02             
                          1115.55-2.519E-01 ?(  3.317E+00 3.68E+02 5.06E+01 G  
 
ZR-95    I   4.9668E-01                                      6.40E+01             
                           756.73 4.967E-01 &(  1.723E+00 1.00E+02 5.45E+01 G  
                           724.20-4.303E-01 -   2.647E+00 1.75E+02 4.42E+01 G  
 
NB-95    I  -2.5286E-01                                      6.40E+01             
                           765.79-2.529E-01 ?(  1.189E+00 1.35E+02 9.98E+01 G  
 
RU-103   I   7.3560E-02                                      3.93E+01             
                           497.05 7.356E-02 &(  8.645E-01 3.24E+02 9.09E+01 G  
                           610.30 5.896E+01 ?   1.667E+01 1.31E+01 5.75E+00 GA 
 
RH-106   I  -2.6048E+00                                      3.74E+02             
                           621.92-2.605E+00 ?(  9.389E+00 1.05E+02 9.93E+00 G  
                          1050.36 1.882E+00 %   7.828E+01 1.11E+03 1.56E+00 G  
                           511.86 4.478E-02 %   4.719E+00 2.90E+03 2.00E+01 GA 
 
AG-108M  C   6.9892E-03                                      1.53E+05             
                           433.94-1.463E-01 ?(  9.566E-01 1.86E+02 9.05E+01 G  
                           722.94 1.597E-01 ?(  1.049E+00 1.83E+02 9.08E+01 G  
                           614.28-2.553E-01 +   1.131E+00 1.27E+02 8.98E+01 G  
 
AG-110M  F   3.3127E-01                                      2.50E+02             
                           884.68 3.432E-01 ?(  1.522E+00 1.26E+02 7.27E+01 G  
                           657.76-1.852E-01 -   1.077E+00 1.65E+02 9.46E+01 G  
                           937.49 3.061E-01 ?(  3.620E+00 3.26E+02 3.44E+01 G  
                          1384.30-7.188E-01 +   5.286E+00 2.00E+02 2.43E+01 G  
                           763.94-5.742E-01 +   4.975E+00 2.41E+02 2.23E+01 G  
 
SN-113   F   9.0383E-02                                      1.15E+02             
                           391.69 9.038E-02  (  1.248E+00 3.86E+02 6.40E+01 G  
 
SB-124   F   4.3816E-02                                      6.02E+01             
                           602.73 4.382E-02 &(  1.052E+00 6.63E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 -   1.329E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   8.7858E-01                                      1.01E+03             
                           427.88 6.363E-02 %(  2.436E+00 1.04E+03 2.96E+01 G  
                           600.50 6.879E-02 %   5.534E+00 2.20E+03 1.79E+01 G  
                           635.89 6.513E-01 ?(  8.695E+00 3.69E+02 1.13E+01 G  
                           463.37 3.428E+00 ?(  5.703E+00 5.24E+01 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   1.4975E-01                                      8.02E+00             
                           364.48 1.498E-01 ?(  8.366E-01 1.59E+02 8.17E+01 G  
                           284.30-1.824E+00 +   1.131E+01 1.78E+02 6.14E+00 G  
                           636.97-2.374E-01 %   1.503E+01 1.74E+03 7.17E+00 G  
 
Gd-153   F   4.9811E-01                                      2.42E+02             
                            97.50 4.981E-01  (  2.181E+00 1.29E+02 3.00E+01 G  
                           103.20-2.792E-01 -   2.806E+00 2.91E+02 2.18E+01 G  
 
Ga-68    C  -6.8178E+00                                      4.71E-02             
                          1077.40-6.818E+00 ?(  4.864E+01 1.99E+02 3.30E+00 G  
 
Tc-99m   I   1.6391E-01                                      2.51E-01             
                           140.51 1.639E-01  (  6.300E-01 1.13E+02 8.93E+01 G  
 
BA-133   F  -9.0753E-02                                      3.85E+03             
                           356.00-9.075E-02 ?(  1.348E+00 4.19E+02 6.20E+01 G  
                           302.85-3.244E-01 +   3.926E+00 3.41E+02 1.83E+01 G  
                           383.84-9.785E-01 +   8.886E+00 2.56E+02 8.94E+00 GA 
                            80.99-6.656E-01 +   2.234E+00 9.98E+01 3.41E+01 GA 
 
CS-134   I  -1.2405E-01                                      7.54E+02             
                           604.71-4.852E-01 ?(  1.447E+00 8.86E+01 9.76E+01 G  
                           795.87 2.369E-01 +   1.128E+00 1.35E+02 8.55E+01 G  
                           569.32 1.195E+00 ?(  5.388E+00 1.29E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.353E+01 1.00E+03 8.69E+00 G  
                           563.24 1.669E+00 ?(  1.026E+01 1.73E+02 8.35E+00 G  
 
CS-137   I   2.2475E-01                                      1.10E+04             
                           661.66 2.248E-01 ?(  8.397E-01 1.06E+02 8.52E+01 G  
 
Ba-140   I   5.9531E-01                                      1.28E+01             
                           537.26 5.953E-01 ?(  3.770E+00 1.79E+02 2.44E+01 G  
                           162.66-1.721E+00 +   1.082E+01 1.83E+02 6.22E+00 G  
                           304.85-1.547E+00 +   1.630E+01 2.97E+02 4.29E+00 G  
 
La-140   I  -7.4951E-02                                      1.28E+01             
                          1596.21-1.418E-01 ?(  1.459E+00 2.75E+02 9.54E+01 G  
                           487.02-4.016E-01 +   2.067E+00 1.48E+02 4.55E+01 G  
                           328.76 0.000E+00 +   4.958E+00 1.00E+03 2.03E+01 G  
                           815.77 1.988E-01 ?(  4.186E+00 5.64E+02 2.33E+01 G  
 
CE-141   I   3.2583E-01                                      3.25E+01             
                           145.44 3.258E-01 ?(  1.220E+00 1.10E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I   1.0136E-01                                      2.85E+02             
                           133.54 1.014E-01 %(  5.752E+00 1.63E+03 1.11E+01 G  
 
PM-144   C   1.3196E-01                                      3.63E+02             
                           696.54 3.061E-02 &(  9.003E-01 7.88E+02 9.90E+01 G  
                           618.06 2.332E-01 ?(  6.516E-01 8.20E+01 9.91E+01 G  
                           476.81-1.068E-01 &   1.929E+00 4.97E+02 4.20E+01 G  
 
EU-152   F   8.2655E-01                                      4.94E+03             
                           344.29 8.266E-01 ?(  1.999E+00 7.24E+01 2.65E+01 G  
                          1112.07-2.377E-01 %   1.061E+01 1.21E+03 1.36E+01 G  
                           121.78-8.276E-02 -   1.959E+00 6.76E+02 2.86E+01 G  
                           778.92 0.000E+00 &   1.007E+01 1.00E+03 1.29E+01 G  
                           964.11 2.768E-01 &   1.018E+01 1.01E+03 1.46E+01 G  
                           244.69 4.473E-03 %   9.560E+00 6.01E+04 7.58E+00 G  
                          1408.00-9.096E-03 %   6.341E+00 1.81E+04 2.10E+01 GA 
 
EU-154   I   1.9201E+00                                      3.14E+03             
                           873.23 1.789E+00 ?(  8.613E+00 1.36E+02 1.23E+01 G  
                           123.10-1.966E-01 &   1.517E+00 2.24E+02 4.08E+01 G  
                          1274.54-1.300E-01 -   4.465E+00 9.31E+02 3.52E+01 G  
                           723.36 1.769E-01 -   4.345E+00 6.56E+02 2.02E+01 G  
                          1004.77-1.137E+00 +   6.746E+00 1.66E+02 1.80E+01 G  
                           996.33 2.072E+00 ?(  9.773E+00 1.32E+02 1.06E+01 G  
 
EU-155   I   3.3351E-01                                      1.81E+03             
                           105.31 3.335E-01  (  2.789E+00 2.42E+02 2.12E+01 G  
                            86.54-1.359E-02 %   2.839E+00 6.07E+03 3.07E+01 G  
 
HF-181   F   2.4678E-01                                      4.24E+01             
                           482.00-2.504E-02 ?(  8.080E-01 8.58E+02 8.05E+01 G  
                           133.02 1.575E-01 &(  1.433E+00 2.63E+02 4.33E+01 G  
                           345.83 1.034E+00 &(  4.185E+00 1.17E+02 1.51E+01 G  
                           136.30 2.621E+00  (  9.952E+00 1.12E+02 5.85E+00 G  
 
Ta-182   F   1.7171E+00                                      1.14E+02             
                          1121.30 1.717E+00 ?(  3.963E+00 6.94E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   7.508E+00 1.00E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   1.003E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F  -1.9461E-01                                      4.66E+01             
                           279.20-1.946E-01 ?(  9.516E-01 1.42E+02 8.15E+01 G  
 
TL-208   N   2.9864E+00                                      6.98E+02             
                           583.02 2.986E+00  (P 8.802E-01 1.34E+01 8.45E+01 G  
                           277.28 4.455E+00 +   1.017E+01 6.88E+01 6.31E+00 G  
                           860.56 7.903E-01 -   9.806E+00 3.43E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C  -3.7449E-01                                      2.02E+03             
                           747.16-3.745E-01 ?(  3.028E+00 2.25E+02 3.40E+01 G  
                           735.72-4.602E-01 +   5.164E+00 3.13E+02 2.25E+01 G  
                           453.88 0.000E+00 +   1.506E+00 1.00E+03 6.50E+01 G  
 
y-88     F  -2.7088E-01                                      1.07E+02             
                           898.04-2.709E-01 ?(  1.455E+00 1.53E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.550E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      3.7205E+03                                      5.33E+03             
                           263.70 3.721E+03 &(  1.017E+04 8.12E+01 6.00E-03   K
 
Cd-109   F   1.1454E+01                                      4.53E+02             
                            88.04 1.145E+01 ?(  2.055E+01 5.48E+01 3.79E+00 G  
 
PB-210   N   1.7705E+01                                      8.14E+03             
                            46.54 1.770E+01 @(P 3.434E+01 3.24E+01 4.25E+00 G  
 
PB-212   N   7.5758E+00                                      6.98E+02             
                           238.63 7.576E+00  (P 1.901E+00 9.53E+00 4.33E+01 G  
                           300.03 7.297E+00     2.007E+01 8.17E+01 3.28E+00 GA 
 
PB-214   N   1.1633E+01                                      5.84E+05             
                           351.93 1.163E+01  (P 1.983E+00 9.11E+00 3.76E+01 G  
                           295.09 8.831E+00 - P 2.446E+00 1.33E+01 1.93E+01 G  
                           242.00 7.506E+00 - P 9.979E+00 3.84E+01 7.43E+00 GA 
 
BI-207   C   2.0880E-02                                      1.18E+04             
                           569.70-4.044E-02 ?(  9.913E-01 6.76E+02 9.77E+01 G  
                          1063.66 1.013E-01 ?(  1.577E+00 4.19E+02 7.45E+01 G  
 
BI-212   N   2.1271E+00                                      6.98E+02             
                           727.17 2.127E+00 ?(  1.245E+01 1.64E+02 7.55E+00 G  
                           785.42 1.194E+01 &   7.200E+01 1.68E+02 1.28E+00 GA 
 
BI-214   N   8.4858E+00                                      5.84E+05             
                           609.31 8.486E+00 *(P 1.969E+00 1.13E+01 4.61E+01 G  
                          1120.29 3.587E+00 - P 9.663E+00 7.13E+01 1.51E+01 G  
                          1764.49 4.635E+00 - P 1.015E+01 4.08E+01 1.54E+01 G  
 
BI-210M  T   1.5225E-01                                      1.10E+09             
                           265.83 1.523E-01 ?(  1.318E+00 2.46E+02 5.00E+01 G  
                           304.90-2.370E-01 +   2.497E+00 2.97E+02 2.80E+01 G  
 
RA-224   N   1.3839E+01                                      6.98E+02             
                           240.99 1.384E+01  (  1.964E+01 4.43E+01 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   1.0851E+01                                      2.10E+03             
                           911.07 9.882E+00  (  1.301E+00 1.34E+01 2.90E+01 G  
                           968.97 1.126E+01  (  4.964E+00 2.44E+01 1.75E+01 G  
                           338.32 1.259E+01  (  5.370E+00 2.26E+01 1.20E+01 G  
                            93.35 1.594E+01 &   1.318E+01 2.68E+01 5.56E+00 XA 
 
TH-227   N   4.6254E-01                                      7.95E+03             
                           235.97-2.269E-01 &(  1.623E+01 2.12E+03 1.23E+01 G  
                            50.14 0.000E+00 +   1.525E+01 1.00E+03 8.00E+00 G  
                           256.24 1.674E+00 &(  8.568E+00 1.47E+02 7.00E+00 G  
 
TH-229   N   2.2192E+00                                      2.68E+06             
                           193.51 2.219E+00 ?(  1.334E+01 1.73E+02 4.40E+00 G  
                           210.85-8.913E-01 -   2.787E+01 8.98E+02 2.99E+00 G  
 
TH-234   N   1.5403E+00                                      1.63E+12             
                            63.29-2.745E+00  (P 3.040E+01 7.02E+01 3.81E+00 G  
                            92.59 4.464E+00  (P 1.593E+01 2.91E+01 5.58E+00 G  
 
PA-231   N   3.5279E+00                                      1.20E+07             
                           302.65-1.770E+00 ?(  2.552E+01 4.06E+02 2.88E+00 G  
                           300.07 9.730E+00 ?(  2.677E+01 8.17E+01 2.46E+00 G  
 
PA-233   C   8.1018E-01                                      7.82E+08             
                           312.01 2.846E-01 ?(  1.996E+00 2.00E+02 3.60E+01 G  
                           300.18 3.862E+00 ?(  1.062E+01 8.17E+01 6.20E+00 G  
 
PA-234   N   3.2897E-01                                      1.63E+12             
                           131.29-3.149E-02 %(  3.410E+00 3.09E+03 1.80E+01 G  
                           946.02 8.132E-01 &(  9.358E+00 3.17E+02 1.34E+01 G  
                           569.47-8.350E-01 +   1.331E+01 4.46E+02 8.20E+00 G  
                           883.24-5.443E-01 +   1.385E+01 7.01E+02 9.60E+00 G  
                           880.53 2.615E-01 &   2.022E+01 2.09E+03 6.00E+00 GA 
 
PA-234M  N  -2.9508E+01                                      1.63E+12             
                          1001.00-2.951E+01 %(P 1.553E+02 6.52E+02 8.37E-01 G  
                           766.41-9.171E+01 + P 4.072E+02 1.34E+02 2.94E-01 G  
 
U-235    N   6.2635E-01                                      2.57E+11             
                           143.79 6.264E-01  (  5.738E+00 2.65E+02 1.10E+01 G  
                           205.33-1.508E-01 %   1.098E+01 2.02E+03 5.01E+00 G  
                           163.38-1.841E+00 &   1.324E+01 2.09E+02 5.08E+00 G  
 
AM-241   T  -6.8209E-01                                      1.58E+05             
                            59.54-6.821E-01 ?(  2.930E+00 1.27E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F  -1.4032E+00                                      2.14E+06             
                            86.49-1.403E+00 ?(  6.643E+00 1.40E+02 1.31E+01 G  
 
Ir-192   F   9.5288E-01                                      7.40E+01             
                           316.49 2.542E-01 ?(  8.601E-01 9.94E+01 8.70E+01 G  
                           468.06 5.361E-01 ?(  1.200E+00 6.76E+01 5.18E+01 G  
                           308.44-8.699E-03 %   2.063E+00 6.51E+03 3.18E+01 G  
                           295.95 3.684E+00 ?(  1.953E+00 2.03E+01 3.02E+01 G  
 
Cs-136   F   1.3835E-01                                      1.30E+01             
                           818.50 1.384E-01 ?(  9.738E-01 1.95E+02 1.00E+02 G  
                          1048.07-2.069E-01 +   1.706E+00 2.30E+02 8.00E+01 G  
                           340.57-5.699E-01 +   2.189E+00 1.13E+02 4.69E+01 G  
 
Np-239   T   3.2800E-01                                      2.36E+00             
                           103.70-1.879E-01 +   2.591E+00 3.98E+02 2.40E+01 X  
                           106.13 3.280E-01 &(  2.422E+00 2.14E+02 2.27E+01 G  
                            99.50-9.462E-01 +   4.127E+00 1.28E+02 1.50E+01 X  
 
Nd-147      -1.5266E+00                                      1.11E+01             
                           531.00-1.527E+00 ?(  7.477E+00 1.41E+02 1.30E+01 G  
                            91.10 1.940E-01 +   2.590E+00 3.88E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54       124.       -13.    -0.007   127.05  -6.821E-01   
 TH-234      63.11       177.        -6.    -0.003    70.16  -2.745E+00  P
 BA-133      82.62       114.       -16.    -0.009    99.85  -6.656E-01   
 Np-237      85.66       164.       -13.    -0.007   140.16  -1.403E+00   
 Cd-109      87.43       132.        31.     0.017    54.83   1.145E+01   
 Nd-147      90.16       120.         4.     0.002   387.89   1.940E-01   
 TH-234      92.69       182.        18.     0.010    29.10   4.464E+00  P
 Gd-153      97.49        99.        11.     0.006   129.05   4.981E-01   
 Np-239     101.07        89.       -11.    -0.006   128.36  -9.462E-01   
 Gd-153     103.28        88.        -5.    -0.003   290.97  -2.792E-01   
 Np-239     104.00        91.        -3.    -0.002   398.24  -1.879E-01   
 EU-155     105.21        82.         5.     0.003   242.34   3.335E-01   
 Np-239     105.10        70.         6.     0.003   213.74   3.280E-01   
 EU-152     121.51        72.        -2.    -0.001   676.24  -8.276E-02   
 EU-154     123.63        88.        -6.    -0.003   224.23  -1.966E-01   
 HF-181     133.31        84.         5.     0.003   263.49   1.575E-01   
 HF-181     136.46        72.        11.     0.006   111.93   2.621E+00   
 CO-57      136.38        72.        11.     0.006   114.73   1.401E+00   
 Tc-99m     140.18        61.        10.     0.006   113.01   1.639E-01   
 U-235      143.94        81.         5.     0.003   265.02   6.264E-01   
 CE-141     144.68        69.        11.     0.006   110.40   3.258E-01   
 Ba-140     163.25        78.        -7.    -0.004   182.97  -1.721E+00   
 U-235      163.19        78.        -6.    -0.003   208.70  -1.841E+00   
 TH-229     195.19        48.         6.     0.003   173.32   2.219E+00   
 TH-229     211.16        89.        -1.    -0.001   897.71  -8.913E-01   
 TH-227     255.72        33.         6.     0.003   147.04   1.674E+00   
 Cd-113m    263.79        33.        11.     0.006    81.22   3.721E+03   
 BI-210M    267.88        38.         4.     0.002   245.82   1.523E-01   
 Hg-203     280.33        50.        -7.    -0.004   142.05  -1.946E-01   
 I-131      283.57        39.        -5.    -0.003   177.61  -1.824E+00   
 Ir-192     295.04        25.        49.     0.027    20.27   3.684E+00   
 PA-231     300.35        32.        11.     0.006    81.71   9.730E+00   
 PA-233     300.35        32.        11.     0.006    81.71   3.862E+00   
 PA-231     302.12        40.        -2.    -0.001   406.19  -1.770E+00   
 BA-133     302.37        38.        -3.    -0.001   341.28  -3.244E-01   
 Ba-140     305.02        35.        -3.    -0.002   297.14  -1.547E+00   
 BI-210M    305.02        35.        -3.    -0.002   297.14  -2.370E-01   
 PA-233     312.08        36.         4.     0.002   199.85   2.846E-01   
 Ir-192     316.64        39.         9.     0.005    99.42   2.542E-01   
 CR-51      319.36        36.         4.     0.002   213.56   9.775E-01   
 Cs-136     339.90        68.       -11.    -0.006   113.09  -5.699E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     345.77        16.         9.     0.005    72.39   8.266E-01   
 HF-181     345.73        23.         6.     0.003   116.72   1.034E+00   
 BA-133     354.70        41.        -2.    -0.001   418.79  -9.075E-02   
 I-131      364.93        25.         5.     0.003   158.84   1.498E-01   
 BA-133     384.86        33.        -3.    -0.002   256.21  -9.785E-01   
 SN-113     392.68        32.         2.     0.001   386.29   9.038E-02   
 AG-108M    432.85        32.        -4.    -0.002   186.15  -1.463E-01   
 SB-125     462.33        13.        12.     0.006    52.40   3.428E+00   
 Ir-192     465.55        14.         9.     0.005    67.60   5.361E-01   
 PM-144     476.50        24.        -1.    -0.001   496.93  -1.068E-01   
 BE-7       475.93        22.        -4.    -0.002   167.47  -1.262E+00   
 HF-181     485.67        14.        -1.     0.000   858.19  -2.504E-02   
 La-140     486.62        32.        -6.    -0.003   147.75  -4.016E-01   
 RU-103     497.36        21.         2.     0.001   324.12   7.356E-02   
 Nd-147     532.13        30.        -6.    -0.003   140.72  -1.527E+00   
 Ba-140     536.58        26.         4.     0.002   179.38   5.953E-01   
 CS-134     562.88        21.         4.     0.002   173.11   1.669E+00   
 CS-134     567.00        19.         5.     0.003   128.59   1.195E+00   
 PA-234     569.36        35.        -2.    -0.001   446.27  -8.350E-01   
 BI-207     571.80        27.        -1.    -0.001   675.62  -4.044E-02   
 CS-134     606.64        56.       -13.    -0.007    88.56  -4.852E-01   
 RU-103     609.27        23.        89.     0.050    13.06   5.896E+01   
 AG-108M    614.25        26.        -6.    -0.003   127.46  -2.553E-01   
 PM-144     618.12         9.         6.     0.003    81.99   2.332E-01   
 RH-106     619.49        21.        -7.    -0.004   104.53  -2.605E+00   
 SB-125     636.36        23.         2.     0.001   368.76   6.513E-01   
 AG-110M    657.98        24.        -4.    -0.002   164.78  -1.852E-01   
 CS-137     660.33        10.         5.     0.003   106.47   2.248E-01   
 PM-144     696.30        16.         1.     0.000   787.91   3.061E-02   
 AG-108M    721.74        17.         3.     0.002   183.29   1.597E-01   
 EU-154     727.47        14.         1.     0.000   655.88   1.769E-01   
 ZR-95      724.33        27.        -4.    -0.002   174.63  -4.303E-01   
 BI-212     726.02        17.         4.     0.002   163.87   2.127E+00   
 pm-146     735.77        26.        -2.    -0.001   312.74  -4.602E-01   
 pm-146     744.41        20.        -3.    -0.002   224.74  -3.745E-01   
 ZR-95      755.54        16.         6.     0.003   100.31   4.967E-01   
 AG-110M    763.66        22.        -3.    -0.002   241.50  -5.742E-01   
 NB-95      766.03        26.        -6.    -0.003   134.79  -2.529E-01   
 PA-234M    766.03        26.        -6.    -0.003   133.81  -9.171E+01  P
 BI-212     785.98        14.         3.     0.002   167.52   1.194E+01   
 CS-134     795.76        15.         4.     0.002   134.56   2.369E-01   
 CO-58      810.14        17.        -4.    -0.002   162.30  -1.778E-01   
 La-140     815.82        15.         1.     0.001   564.44   1.988E-01   
 Cs-136     818.91        15.         3.     0.002   194.52   1.384E-01   
 MN-54      835.12        16.         4.     0.002   171.88   1.684E-01   
 Co-56      847.97        24.        -4.    -0.002   183.09  -1.890E-01   
 NB-94      871.06        23.        -2.    -0.001   303.10  -1.137E-01   
 EU-154     873.61        16.         4.     0.002   136.11   1.789E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     884.22        26.        -1.    -0.001   700.63  -5.443E-01   
 AG-110M    885.80        17.         5.     0.003   126.33   3.432E-01   
 Sc-46      889.53        27.        -5.    -0.003   165.38  -2.341E-01   
 y-88       896.51        27.        -5.    -0.003   153.21  -2.709E-01   
 AG-110M    936.79        20.         2.     0.001   325.72   3.061E-01   
 PA-234     945.98        21.         2.     0.001   317.22   8.132E-01   
 EU-154     995.23        12.         4.     0.002   132.41   2.072E+00   
 EU-154    1004.38        17.        -4.    -0.002   166.19  -1.137E+00   
 Cs-136    1048.56        21.        -3.    -0.002   229.53  -2.069E-01   
 BI-207    1064.25        14.         1.     0.001   418.93   1.013E-01   
 Ga-68     1077.58        20.        -3.    -0.002   199.40  -6.818E+00   
 FE-59     1099.28        20.         2.     0.001   390.71   1.740E-01   
 ZN-65     1115.42        30.        -2.    -0.001   367.61  -2.519E-01   
 Sc-46     1120.29        20.        10.     0.006    69.40   6.119E-01   
 Ta-182    1120.35        19.        10.     0.006    69.43   1.717E+00   
 CO-60     1173.43        23.        -2.    -0.001   385.65  -1.124E-01   
 Co-56     1238.41        25.         4.     0.002   183.05   3.898E-01   
 NA-22     1273.44        20.        -1.     0.000   900.92  -4.734E-02   
 EU-154    1273.45        20.        -1.     0.000   931.26  -1.300E-01   
 FE-59     1289.29        14.         2.     0.001   221.26   3.866E-01   
 CO-60     1332.54        12.         3.     0.001   190.70   1.825E-01   
 AG-110M   1384.25        11.        -2.    -0.001   200.29  -7.188E-01   
 La-140    1596.16        10.        -2.    -0.001   275.20  -1.418E-01   
 Co-56     1769.33        17.        -3.    -0.002   217.14  -1.534E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.2623E+00   -1.2623E+00    1.675E+02%                7.48E+00
 NA-22  #A   -4.7344E-02   -4.7344E-02    9.009E+02%                1.57E+00
 K-40         2.4779E+02    2.4779E+02    5.312E+00%                8.95E+00
 Sc-46  #A    1.8891E-01    1.8892E-01    6.940E+01%                1.36E+00
 CR-51  #A    9.7748E-01    9.7749E-01    2.136E+02%                7.34E+00
 MN-54  #A    1.6841E-01    1.6841E-01    1.719E+02%                1.04E+00
 FE-59  #A    2.6615E-01    2.6615E-01    2.213E+02%                2.48E+00
 Co-56  #A    4.1369E-02    4.1369E-02    1.295E+02%                1.23E+00
 CO-57  #A    1.5379E-01    1.5379E-01    1.147E+02%                6.44E-01
 CO-58  #A   -1.7782E-01   -1.7782E-01    1.623E+02%                1.03E+00
 CO-60  #A    1.8250E-01    1.8250E-01    1.907E+02%                1.27E+00
 ZN-65  #A   -2.5185E-01   -2.5185E-01    3.676E+02%                3.32E+00
 NB-94  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.42E+00
 ZR-95  #A    4.9668E-01    4.9668E-01    1.003E+02%                1.72E+00
 NB-95  #A   -2.5286E-01   -2.5286E-01    1.348E+02%                1.19E+00
 RU-103 #A    7.3559E-02    7.3560E-02    3.241E+02%                8.65E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 RH-106 #A   -2.6048E+00   -2.6048E+00    1.045E+02%                9.39E+00
 AG-108M#A    6.9892E-03    6.9892E-03    1.306E+02%                9.57E-01
 AG-110M#A    3.3127E-01    3.3127E-01    1.263E+02%                1.52E+00
 SN-113 #A    9.0383E-02    9.0383E-02    3.863E+02%                1.25E+00
 SB-124 #A    4.3815E-02    4.3816E-02    6.633E+02%                1.05E+00
 SB-125 #A    8.7858E-01    8.7858E-01    5.240E+01%                2.44E+00
 I-131  #A    1.4975E-01    1.4975E-01    1.588E+02%                8.37E-01
 Gd-153 #A    4.9811E-01    4.9811E-01    1.291E+02%                2.18E+00
 Ga-68  #A   -6.7784E+00   -6.8178E+00    1.994E+02%                4.86E+01
 Tc-99m #A    1.6373E-01    1.6391E-01    1.130E+02%                6.30E-01
 BA-133 #A   -9.0753E-02   -9.0753E-02    4.188E+02%                1.35E+00
 CS-134 #A   -1.2405E-01   -1.2405E-01    7.771E+01%                1.45E+00
 CS-137 #A    2.2475E-01    2.2475E-01    1.065E+02%                8.40E-01
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.45E-01
 Ba-140 #A    5.9530E-01    5.9531E-01    1.794E+02%                3.77E+00
 La-140 #A   -7.4950E-02   -7.4951E-02    2.752E+02%                1.46E+00
 CE-141 #A    3.2583E-01    3.2583E-01    1.104E+02%                1.22E+00
 CE-144 #A    1.0136E-01    1.0136E-01    1.626E+03%                5.75E+00
 PM-144 #A    1.3196E-01    1.3196E-01    8.199E+01%                9.00E-01
 EU-152 #A    8.2655E-01    8.2655E-01    7.239E+01%                2.00E+00
 EU-154 #A    1.9201E+00    1.9201E+00    9.495E+01%                8.61E+00
 EU-155 #A    3.3351E-01    3.3351E-01    2.423E+02%                2.79E+00
 HF-181 #A    2.4678E-01    2.4678E-01    1.119E+02%                8.08E-01
 Ta-182 #A    1.7171E+00    1.7171E+00    6.943E+01%                3.96E+00
 Hg-203 #A   -1.9461E-01   -1.9461E-01    1.420E+02%                9.52E-01
 TL-208       2.9864E+00    2.9864E+00    1.466E+01%                8.80E-01
 pm-146 #A   -3.7449E-01   -3.7449E-01    2.247E+02%                3.03E+00
 y-88   #A   -2.7088E-01   -2.7088E-01    1.532E+02%                1.45E+00
 Cd-113m#A    3.7205E+03    3.7205E+03    8.122E+01%                1.02E+04
 Cd-109 #A    1.1454E+01    1.1454E+01    5.483E+01%                2.06E+01
 PB-210 #A    1.7705E+01    1.7705E+01    7.132E+01%                3.43E+01
 PB-212       7.5758E+00    7.5758E+00    1.027E+01%                1.90E+00
 PB-214       1.1633E+01    1.1633E+01    9.651E+00%                1.98E+00
 BI-207 #A    2.0880E-02    2.0880E-02    3.975E+02%                9.91E-01
 BI-212 #A    2.1271E+00    2.1271E+00    1.639E+02%                1.24E+01
 BI-214 #     8.4858E+00    8.4858E+00    1.242E+01%                1.97E+00
 BI-210M#A    1.5225E-01    1.5225E-01    2.458E+02%                1.32E+00
 RA-224  A    1.3839E+01    1.3839E+01    4.432E+01%                1.96E+01
 AC-228       1.0851E+01    1.0851E+01    1.194E+01%                1.30E+00
 TH-227 #A    4.6254E-01    4.6254E-01    1.470E+02%                1.62E+01
 TH-229 #A    2.2192E+00    2.2192E+00    1.733E+02%                1.33E+01
 TH-234 #A    1.5403E+00    1.5403E+00    9.996E+01%                3.04E+01
 PA-231 #A    3.5279E+00    3.5279E+00    8.171E+01%                2.55E+01
 PA-233 #A    8.1018E-01    8.1018E-01    8.171E+01%                2.00E+00
 PA-234 #A    3.2897E-01    3.2897E-01    3.172E+02%                3.41E+00
 PA-234M#A   -2.9508E+01   -2.9508E+01    1.427E+03%                1.55E+02
 U-235  #A    6.2635E-01    6.2635E-01    2.650E+02%                5.74E+00
 AM-241 #A   -6.8209E-01   -6.8209E-01    1.271E+02%                2.93E+00
 Np-237 #A   -1.4032E+00   -1.4032E+00    1.402E+02%                6.64E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:07 PMPage 19
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140356.An1            
                                                                                 
 Ir-192 #C    9.5287E-01    9.5288E-01    2.027E+01%                8.60E-01
 Cs-136 #A    1.3835E-01    1.3835E-01    1.945E+02%                9.74E-01
 Np-239 #A    3.2797E-01    3.2800E-01    2.137E+02%                2.42E+00
 Nd-147 #A   -1.5266E+00   -1.5266E+00    1.407E+02%                7.48E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  1999.7 keV)     3.209E+02  Bq/Sample     
 Total Decayed Activity (  277.1 to  1999.7 keV) 3.2086658E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140325
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-11-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-11-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:47        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:47:18     Real Time: 1806   sec
        Analysis Time: 2/10/2014 16:17        Dead Time: 0.32   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.480E-01          378.8     1.697E+00    1.697E+00    6.223E+00
NA-22      0.000E+00         1000.0     8.715E-02    8.715E-02    1.662E+00
K-40       1.493E+02            6.8     1.022E+01    1.276E+01    1.361E+01
Sc-46      5.956E-01           28.2     1.679E-01    1.706E-01    1.027E+00
CR-51      1.261E+00          136.0     1.715E+00    1.716E+00    5.975E+00
MN-54      1.901E-01          122.2     2.322E-01    2.324E-01    8.229E-01
FE-59     -1.605E-01          165.7     2.658E-01    2.660E-01    2.509E+00
Co-56      1.203E-01          143.8     1.730E-01    1.732E-01    1.056E+00
CO-57      3.702E-01           36.7     1.359E-01    1.373E-01    4.162E-01
CO-58      1.185E-01          207.4     2.456E-01    2.457E-01    8.921E-01
CO-60      1.501E-01          241.5     3.624E-01    3.625E-01    1.323E+00
ZN-65     -1.150E+00           88.0     1.011E+00    1.013E+00    3.417E+00
NB-94      1.718E-01          143.1     2.458E-01    2.459E-01    8.704E-01
ZR-95     -1.621E-01          297.7     4.825E-01    4.825E-01    1.752E+00
NB-95     -1.458E-01          225.1     3.283E-01    3.284E-01    1.164E+00
RU-103    -3.449E-03         6813.0     2.350E-01    2.350E-01    8.632E-01
RH-106     1.933E+00          113.8     2.199E+00    2.201E+00    7.677E+00
AG-108M    0.000E+00         1000.0     7.377E-02    7.377E-02    8.472E-01
AG-110M   -6.194E-02          580.9     3.598E-01    3.598E-01    1.340E+00
SN-113     1.405E-02         2182.0     3.064E-01    3.064E-01    1.114E+00
SB-124    -1.328E-01          193.8     2.572E-01    2.573E-01    9.127E-01
SB-125     3.393E-01          113.1     3.836E-01    3.840E-01    2.500E+00
I-131      2.706E-01          137.3     3.714E-01    3.717E-01    7.860E-01
Gd-153    -2.895E-01          175.9     5.094E-01    5.097E-01    1.752E+00
Ga-68      2.023E-01         4523.0     9.152E+00    9.152E+00    3.525E+01
Tc-99m    -1.184E-01          175.6     2.078E-01    2.079E-01    7.110E-01
BA-133     2.077E-03         8498.0     1.765E-01    1.765E-01    6.841E-01
CS-134     6.591E-02          145.5     9.590E-02    9.596E-02    9.714E-01
CS-137     1.393E-01          197.3     2.748E-01    2.749E-01    9.865E-01
CE-139     6.245E-02          310.5     1.939E-01    1.940E-01    6.772E-01
Ba-140    -1.047E-01          788.4     8.253E-01    8.253E-01    3.046E+00
La-140     1.145E-01          101.3     1.160E-01    1.161E-01    1.754E+00
CE-141    -1.492E-01          211.3     3.151E-01    3.152E-01    1.091E+00
CE-144    -6.174E-01          204.4     1.262E+00    1.262E+00    4.375E+00
PM-144     2.031E-01          105.7     2.146E-01    2.148E-01    7.490E-01
EU-152    -1.247E-01          571.1     7.122E-01    7.122E-01    2.558E+00
EU-154     1.502E+00          135.1     2.030E+00    2.031E+00    7.228E+00
EU-155     5.186E-01          122.4     6.349E-01    6.355E-01    2.170E+00
HF-181     2.801E-02          674.0     1.888E-01    1.888E-01    7.122E-01
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Ta-182     1.259E+00           46.9     5.907E-01    5.940E-01    1.700E+00
Hg-203     1.249E-01          175.5     2.193E-01    2.194E-01    7.655E-01
TL-208     2.427E+00           19.2     4.652E-01    4.819E-01    9.176E-01
pm-146     1.130E-01          253.3     2.863E-01    2.863E-01    2.509E+00
y-88       9.158E-02          327.3     2.997E-01    2.998E-01    1.098E+00
Cd-113m   -3.251E+02          847.2     2.754E+03    2.754E+03    9.879E+03
Cd-109     0.000E+00         1000.0     2.383E+00    2.383E+00    2.066E+01
PB-210     1.470E+01           65.7     9.662E+00    9.700E+00    2.806E+01
PB-212     6.803E+00            9.3     6.319E-01    7.701E-01    1.365E+00
PB-214     5.842E+00           13.4     7.817E-01    8.386E-01    1.887E+00
BI-207     0.000E+00         1000.0     6.803E-02    6.803E-02    1.053E+00
BI-212     4.194E+00           90.8     3.809E+00    3.815E+00    1.299E+01
BI-214     6.360E+00           12.3     7.813E-01    8.483E-01    1.671E+00
BI-210M   -1.686E-01          221.5     3.736E-01    3.737E-01    1.306E+00
RA-224     1.194E+01           46.7     5.572E+00    5.624E+00    1.793E+01
AC-228     6.096E+00           18.8     1.146E+00    1.188E+00    3.596E+00
TH-227     9.179E-01           97.7     8.964E-01    8.984E-01    1.261E+01
TH-229     3.730E-01          956.0     3.566E+00    3.567E+00    1.265E+01
TH-234     1.937E+01           42.0     8.134E+00    8.196E+00    2.195E+01
PA-231     3.285E+00           62.7     2.059E+00    2.067E+00    2.601E+01
PA-233     9.034E-01           64.8     5.852E-01    5.872E-01    1.653E+00
PA-234     7.018E-01          137.4     9.644E-01    9.651E-01    2.227E+00
PA-234M    4.163E+01           84.0     3.496E+01    3.502E+01    1.105E+02
U-235      2.497E+00           50.2     1.254E+00    1.260E+00    4.375E+00
AM-241     1.268E+00           48.3     6.118E-01    6.154E-01    1.973E+00
Np-237     2.669E-01          696.6     1.859E+00    1.859E+00    6.373E+00
Ir-192     4.205E-03          196.6     8.268E-03    8.272E-03    7.540E-01
Cs-136     8.294E-02          314.4     2.607E-01    2.608E-01    9.543E-01
Np-239    -6.719E-01          108.3     7.275E-01    7.287E-01    2.461E+00
Nd-147     9.440E-01          173.1     1.634E+00    1.635E+00    5.807E+00
-----------------------------------------------------------------------------
Total      2.903E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-11-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140325.An1

 Acquisition information
        Start time:                 2/10/2014 3:47:18 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage  2
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:47:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:09 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   17 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1942

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.64       52.  31.13   0.72  2.197E-02    46.54   4.250    PBC<MDA PB210 
    58.61       25.  48.25   0.91  3.100E-02    59.54  35.900    PBC<MDA AM241 
    63.11       44.  29.40   0.66  3.320E-02    63.29   3.810    PBC<MDA TH234 
    74.77       93.  18.63   0.93  3.866E-02
    76.98      108.  15.38   0.93  3.948E-02
    86.49        3. 696.56   0.94  4.228E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.138E-01 EU155 
    86.54        3. 696.53   0.94  4.229E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.138E-01 EU155 
    92.92       71.  24.60   0.58  4.355E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.626E+01 AC228 
                                                93.35   5.561  1.626E+01 AC228 
    98.53        4. 222.27   0.95  4.440E-02    99.50  15.000    PBC<MDA Np239 
   105.31        9. 122.42   0.96  4.482E-02   105.31  21.200    PBC<MDA EU155 
   124.38       25.  36.71   0.97  4.465E-02
   143.62       23.  50.22   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
   163.62        3. 373.49   1.01  3.930E-02   163.38   5.080    PBC<MDA U235  
   165.40        4. 310.54   1.01  3.965E-02   165.85  79.900    PBC<MDA CE139 
   193.02        1. 956.04   1.04  3.578E-02   193.51   4.400    PBC<MDA TH229 
   206.33        6. 181.61   1.05  3.439E-02   205.33   5.010    PBC<MDA U235  
   238.48      171.  11.41   1.05  3.106E-02   238.63  43.300  6.439E+00 PB212 
   240.88       27.  46.67   1.08  3.084E-02   240.99   4.100    PBC<MDA RA224 
   241.90       31.  29.84   1.08  3.075E-02   242.00   7.430    PBC<MDA PB214 
   256.77        9.  97.66   1.09  2.957E-02   256.24   7.000    PBC<MDA TH227 
   277.49        4. 212.10   1.11  2.800E-02   277.28   6.310    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage  3
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   279.52        5. 175.53   1.11  2.786E-02   279.20  81.460    PBC<MDA Hg203 
   284.35        3. 289.68   1.12  2.752E-02   284.30   6.140    PBC<MDA I131  
                                               284.30   6.140  9.580E-01 I131  
   295.03       53.  18.90   1.13  2.681E-02   295.09  19.300  5.667E+00 PB214 
   295.89        2. 574.45   1.13  2.676E-02   295.95  30.160    PBC<MDA Ir192 
   300.20       15.  64.77   1.13  2.649E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.249E+01 PA231 
                                               300.18   6.200  4.956E+00 PA233 
   300.22       15.  62.70   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.273E+01 PA231 
                                               300.18   6.200  5.053E+00 PA233 
   300.22       15.  62.70   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.273E+01 PA231 
                                               300.18   6.200  5.053E+00 PA233 
   311.72        3. 226.77   1.14  2.579E-02   312.01  36.000    PBC<MDA PA233 
   320.33        6. 136.01   1.15  2.533E-02   320.08   9.940    PBC<MDA CR51  
   338.01       29.  30.47   1.17  2.436E-02   338.32  12.010  5.524E+00 AC228 
                                               338.32  12.010  5.524E+00 AC228 
   351.75      108.  13.12   0.70  2.370E-02   351.93  37.600  5.931E+00 PB214 
   364.38        2. 342.34   1.19  2.310E-02   364.48  81.700    PBC<MDA I131  
                                               364.48  81.700  6.387E-02 I131  
   453.19        2. 331.08   1.27  1.974E-02   453.88  65.000    PBC<MDA pm146 
   463.91        4. 189.00   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  1.030E+00 SB125 
   468.10        2. 338.42   1.28  1.930E-02   468.06  51.750    PBC<MDA Ir192 
   477.66        2. 378.81   1.29  1.902E-02   477.60  10.520    PBC<MDA BE7   
   481.07        1. 674.03   1.29  1.889E-02   482.00  80.500    PBC<MDA HF181 
   487.46        5. 101.33   1.30  1.875E-02   487.02  45.500    PBC<MDA La140 
   510.99       28.  35.07   1.32  1.808E-02   511.86  20.000    PBC<MDA RH106 
   531.00        4. 173.13   1.34  1.760E-02   531.00  13.000    PBC<MDA Nd147 
   562.56        2. 482.30   1.37  1.685E-02   563.24   8.350    PBC<MDA CS134 
   570.02        1. 523.15   1.37  1.672E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.637E-01 PA234 
                                               569.70  97.740  3.892E-02 BI207 
   583.33       57.  16.99   0.89  1.643E-02   583.02  84.500  2.289E+00 TL208 
   609.33       79.  13.81   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.813E+01 RU103 
                                               610.30   5.750  4.813E+01 RU103 
   609.44       90.  10.69   0.92  1.590E-02   609.31  46.090  6.810E+00 BI214 
                                               610.30   5.750  5.465E+01 RU103 
   621.45        5. 113.78   1.42  1.566E-02   621.92   9.930    PBC<MDA RH106 
   635.64        4. 137.26   1.43  1.538E-02   636.97   7.170    PBC<MDA I131  
                                               635.89  11.310  1.290E+00 SB125 
                                               636.97   7.170  2.037E+00 I131  
   636.47        4. 135.45   1.43  1.540E-02
   661.05        3. 197.35   1.45  1.495E-02   661.66  85.210    PBC<MDA CS137 
   696.63        5. 105.65   1.48  1.438E-02   696.54  99.000    PBC<MDA PM144 
   702.41        4. 143.09   1.49  1.429E-02   702.63  97.900    PBC<MDA NB94  
   727.19        8.  90.84   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   747.23        1. 383.39   1.52  1.364E-02   747.16  34.000    PBC<MDA pm146 
   767.78        4. 177.68   1.54  1.338E-02   766.41   0.294    PBC<MDA PA234M
   789.27        1. 334.04   1.56  1.313E-02   785.42   1.280    PBC<MDA BI212 
   795.59        4. 145.50   1.57  1.300E-02   795.87  85.530    PBC<MDA CS134 
   810.09        3. 207.37   1.58  1.282E-02   810.78  99.460    PBC<MDA CO58  
   817.69        1. 986.48   1.58  1.276E-02   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  2.629E-02 Cs136 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   818.22        2. 314.36   1.58  1.273E-02   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  8.294E-02 Cs136 
   835.66        4. 122.16   1.60  1.254E-02   834.85  99.980    PBC<MDA MN54  
   860.03        9.  64.48   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   873.13        4. 135.09   1.63  1.211E-02   873.23  12.270    PBC<MDA EU154 
   889.54        1. 818.42   1.64  1.194E-02   889.28  99.984    PBC<MDA Sc46  
   897.18        2. 327.27   1.65  1.185E-02   898.04  93.700    PBC<MDA y88   
   911.03       39.  22.05   1.66  1.172E-02   911.07  29.000  6.333E+00 AC228 
                                               911.07  29.000  6.333E+00 AC228 
   945.74        4. 137.43   1.69  1.139E-02   946.02  13.400    PBC<MDA PA234 
   969.22       10.  67.34   1.71  1.118E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  2.748E+00 AC228 
  1001.30        6.  83.98   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1120.27       15.  29.25   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.28       21.  28.19   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.157E+00 Sc46  
  1126.46        8.  46.92   1.84  9.978E-03  1121.30  34.900    PBC<MDA Ta182 
  1238.36        5. 143.82   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1291.98        1. 377.77   1.97  8.926E-03  1291.60  43.200    PBC<MDA FE59  
  1331.23        2. 241.51   2.00  8.708E-03  1332.50  99.980    PBC<MDA CO60  
  1460.62      232.   6.53   2.10  8.093E-03  1460.83  10.670  1.493E+02 K40   
  1764.40       11.  27.59   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.67    74.81       103.        93. 2.399E+03   18.63   0.927  -       D
   307.53    77.03        84.       108. 2.736E+03   15.38   0.929  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.21    46.64        90.        25.     0.014    31.13   0.721 
 TH-227    198.92    49.82        80.        -6.    -0.004   199.13   0.904s
 AM-241    234.06    58.61        62.        25.     0.014    48.25   0.913s
 TH-234    252.08    63.11       103.        44.     0.024    29.40   0.660s
 Np-237    345.53    86.49       170.         3.     0.001   696.56   0.938s
 EU-155    345.74    86.54       170.         3.     0.001   696.53   0.938s
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234    371.23    92.92       110.        39.     0.022    24.60   0.579s
 AC-228    370.79    92.81       107.        64.     0.036    26.01   0.944s
 Gd-153    391.39    97.96        70.        -7.    -0.004   175.93   0.948s
 Np-239    393.66    98.53        45.         4.     0.002   222.27   0.950s
 Gd-153    411.69   103.04        69.        -2.    -0.001   624.72   0.953s
 EU-155    420.77   105.31        55.         9.     0.005   122.42   0.955s
 Np-239    425.54   106.51        83.       -12.    -0.007   108.28   0.956s
 CO-57     496.99   124.38        31.        25.     0.014    36.71   0.970s
 EU-154    490.00   122.63        91.       -16.    -0.009    87.41   0.971s
 CE-144    529.28   132.45        58.        -5.    -0.003   204.38   0.981s
 HF-181    543.40   135.99        88.       -14.    -0.008   100.33   0.983s
 CO-57     543.22   135.94        83.       -10.    -0.006   126.29   0.984s
 Tc-99m    562.63   140.79        93.        -8.    -0.004   175.56   0.987s
 U-235     573.93   143.62        53.        23.     0.013    50.22   0.990s
 CE-141    576.89   144.36        64.        -5.    -0.003   211.29   0.992s
 Ba-140    650.05   162.66        88.        -1.    -0.001   932.78   1.008s
 U-235     653.88   163.62        57.         3.     0.002   373.49   1.008s
 CE-139    661.00   165.40        59.         4.     0.002   310.54   1.011s
 TH-229    771.44   193.02        51.         1.     0.001   956.04   1.036s
 U-235     824.65   206.33        64.         6.     0.004   181.61   1.047s
 PB-212    953.79   238.63        42.       165.     0.091     8.49   1.077D
 RA-224    963.21   240.99        67.        27.     0.015    46.67   1.079D
 PB-214    967.25   242.00        46.        31.     0.017    29.84   1.080D
 EU-152    972.14   243.22        59.       -14.    -0.008    81.53   1.082s
 TH-227   1026.33   256.77        38.         9.     0.005    97.66   1.093s
 Cd-113m  1059.75   265.13        37.        -1.    -0.001   847.24   1.099s
 BI-210M  1066.16   266.73        45.        -4.    -0.002   221.51   1.101s
 TL-208   1109.17   277.49        40.         4.     0.002   212.10   1.112s
 Hg-203   1117.30   279.52        38.         5.     0.003   175.53   1.113s
 I-131    1136.60   284.35        34.         3.     0.002   289.68   1.118s
 PB-214   1179.54   295.09        47.        53.     0.029    18.90   1.128D
 Ir-192   1182.98   295.95        91.         2.     0.001   574.45   1.128D
 PB-212   1200.03   300.22        36.        15.     0.008    62.70   1.132 
 PA-231   1200.03   300.22        36.        15.     0.008    62.70   1.132s
 PA-233   1199.98   300.20        38.        15.     0.008    64.77   1.132s
 PA-231   1208.38   302.30        50.        -7.    -0.004   157.32   1.135s
 BA-133   1207.71   302.14        44.        -6.    -0.004   153.82   1.135s
 Ir-192   1229.99   307.71        36.        -5.    -0.003   162.17   1.140 
 PA-233   1246.05   311.72        29.         3.     0.002   226.77   1.143s
 Ir-192   1265.36   316.55        35.        -4.    -0.002   196.60   1.147s
 CR-51    1280.48   320.33        27.         6.     0.003   136.01   1.150s
 La-140   1312.81   328.42        32.        -2.    -0.001   425.43   1.158s
 AC-228   1351.15   338.01        25.        29.     0.016    30.47   1.167s
 Cs-136   1358.95   339.96        47.        -8.    -0.004   126.44   1.169s
 EU-152   1377.21   344.53        33.        -1.    -0.001   571.14   1.172s
 PB-214   1406.10   351.75        35.        95.     0.053    13.12   0.695s
 I-131    1456.59   364.38        27.         2.     0.001   342.34   1.190s
 BA-133   1535.69   384.16        26.        -4.    -0.002   198.70   1.207s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1714.10   428.77        28.        -3.    -0.002   247.04   1.246s
 pm-146   1811.73   453.19        18.         2.     0.001   331.08   1.269s
 SB-125   1854.63   463.91        24.         4.     0.002   189.00   1.278s
 Ir-192   1871.37   468.10        19.         2.     0.001   338.42   1.282s
 PM-144   1901.42   475.61        20.        -2.    -0.001   348.74   1.290s
 BE-7     1909.60   477.66        18.         2.     0.001   378.81   1.290s
 HF-181   1923.26   481.07        13.         1.     0.000   674.03   1.294s
 La-140   1948.82   487.46        13.         5.     0.003   101.33   1.299s
 RH-106   2042.91   510.99        35.        28.     0.016    35.07   1.320s
 Nd-147   2122.92   531.00        21.         4.     0.002   173.13   1.337s
 Ba-140   2143.94   536.25        20.        -1.     0.000   788.44   1.343s
 CS-134   2249.16   562.56        25.         2.     0.001   482.30   1.365s
 CS-134   2279.01   570.02        17.         1.     0.001   523.15   1.371s
 PA-234   2279.20   570.07        22.        -3.    -0.002   234.41   1.371s
 TL-208   2332.24   583.33        19.        57.     0.032    16.99   0.893s
 SB-125   2403.08   601.05        21.        -2.    -0.001   351.10   1.398s
 SB-124   2407.83   602.23        25.        -4.    -0.002   193.78   1.400s
 CS-134   2417.26   604.59        28.        -4.    -0.002   214.39   1.401s
 BI-214   2436.66   609.44        17.        90.     0.050    10.69   0.922s
 RU-103   2436.21   609.33        20.        79.     0.044    13.81   1.406s
 AG-108M  2449.69   612.70        29.        -7.    -0.004   114.86   1.410s
 PM-144   2471.39   618.12        24.        -4.    -0.002   202.62   1.413s
 RH-106   2484.68   621.45        16.         5.     0.003   113.78   1.416s
 SB-125   2544.76   636.47        14.         4.     0.002   135.45   1.428s
 I-131    2541.47   635.64        13.         4.     0.002   137.26   1.429s
 CS-137   2643.08   661.05        18.         3.     0.002   197.35   1.451s
 PM-144   2785.40   696.63        13.         5.     0.003   105.65   1.481s
 NB-94    2808.53   702.41        17.         4.     0.002   143.09   1.486s
 EU-154   2895.82   724.23        31.        -5.    -0.003   153.18   1.504s
 ZR-95    2895.68   724.20        30.        -5.    -0.003   159.93   1.504s
 BI-212   2907.66   727.19        22.         8.     0.004    90.84   1.507s
 pm-146   2987.80   747.23        15.         1.     0.001   383.39   1.524s
 ZR-95    3023.46   756.14        19.        -2.    -0.001   297.66   1.532s
 NB-95    3063.05   766.04        29.        -4.    -0.002   225.12   1.540s
 PA-234M  3070.04   767.78        18.         4.     0.002   177.68   1.540s
 EU-152   3114.65   778.94        19.        -3.    -0.001   246.82   1.551s
 BI-212   3156.00   789.27         9.         1.     0.001   334.04   1.556s
 CS-134   3181.25   795.59        15.         4.     0.002   145.50   1.565s
 CO-58    3239.29   810.09        15.         3.     0.002   207.37   1.578s
 La-140   3269.68   817.69        17.         1.     0.000   986.48   1.582s
 Cs-136   3271.81   818.22        17.         2.     0.001   314.36   1.584s
 MN-54    3341.56   835.66        12.         4.     0.002   122.16   1.598s
 Co-56    3388.40   847.37        20.        -2.    -0.001   366.71   1.608s
 TL-208   3439.07   860.03        13.         9.     0.005    64.48   1.620s
 NB-94    3481.89   870.74        18.        -3.    -0.001   247.73   1.629s
 EU-154   3491.48   873.13        13.         4.     0.002   135.09   1.630s
 PA-234   3534.10   883.79        12.        -2.    -0.001   318.59   1.637s
 PA-234   3525.21   881.56        13.        -2.    -0.001   292.19   1.639s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage  7
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3537.00   884.51        15.        -1.    -0.001   580.91   1.640s
 Sc-46    3557.13   889.54        17.         1.     0.000   818.42   1.644s
 y-88     3587.67   897.18        17.         2.     0.001   327.27   1.651s
 AC-228   3643.09   911.03        17.        39.     0.022    22.05   1.662s
 PA-234   3781.96   945.74        17.         4.     0.002   137.43   1.691s
 EU-152   3852.11   963.27        32.        -7.    -0.004   121.77   1.706s
 AC-228   3875.90   969.22        16.        10.     0.005    67.34   1.710s
 PA-234M  4004.28  1001.30        11.         6.     0.004    83.98   1.737s
 EU-154   4017.10  1004.51        21.        -3.    -0.002   221.27   1.740s
 Co-56    4147.37  1037.06        16.        -3.    -0.001   223.82   1.767s
 RH-106   4201.11  1050.50        19.        -2.    -0.001   287.73   1.777s
 BI-207   4238.38  1059.81        11.        -2.    -0.001   269.31   1.788s
 FE-59    4393.87  1098.67        25.        -4.    -0.002   165.65   1.817s
 ZN-65    4471.69  1118.11        37.       -10.    -0.006    87.95   1.831s
 BI-214   4480.33  1120.27        13.        15.     0.009    29.25   1.834s
 Sc-46    4480.36  1120.28         7.        21.     0.012    28.19   1.835s
 Ta-182   4505.11  1126.46         3.         8.     0.004    46.92   1.835s
 CO-60    4693.67  1173.58        15.        -2.    -0.001   252.93   1.877s
 Co-56    4952.88  1238.36        20.         5.     0.003   143.82   1.929s
 FE-59    5167.50  1291.98        12.         1.     0.001   377.77   1.972s
 CO-60    5324.59  1331.23        15.         2.     0.001   241.51   2.004s
 K-40     5842.51  1460.62        16.       232.     0.129     6.53   2.105 
 BI-214   7058.67  1764.40         8.        11.     0.006    27.59   2.336s
 Co-56    7072.53  1767.86        20.        -8.    -0.005    83.59   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.4803E-01                                      5.31E+01             
                           477.60 4.480E-01 ?(  6.223E+00 3.79E+02 1.05E+01 G  
 
K-40     N   1.4929E+02                                      4.66E+11             
                          1460.83 1.493E+02  (P 1.361E+01 6.53E+00 1.07E+01 G  
 
Sc-46    F   5.9557E-01                                      8.38E+01             
                           889.28 3.376E-02 ?(  1.027E+00 8.18E+02 1.00E+02 G  
                          1120.55 1.157E+00 ?(  8.265E-01 2.82E+01 1.00E+02 G  
 
CR-51    F   1.2610E+00                                      2.77E+01             
                           320.08 1.261E+00 ?(  5.975E+00 1.36E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   1.9008E-01                                      3.12E+02             
                           834.85 1.901E-01 ?(  8.229E-01 1.22E+02 1.00E+02 G  
 
FE-59    F  -1.6048E-01                                      4.45E+01             
                          1099.25-4.296E-01 ?(  2.509E+00 1.66E+02 5.65E+01 G  
                          1291.60 1.915E-01 ?(  2.710E+00 3.78E+02 4.32E+01 G  
 
Co-56    C   1.2032E-01                                      7.73E+01             
                           846.77-7.900E-02 ?(  1.056E+00 3.67E+02 9.99E+01 G  
                          1238.28 4.218E-01 ?(  2.139E+00 1.44E+02 6.61E+01 G  
                          1037.84-9.663E-01 +   7.854E+00 2.24E+02 1.41E+01 G  
                          1771.35-4.260E+00 +   1.207E+01 8.36E+01 1.55E+01  A 
 
CO-57    C   3.7015E-01                                      2.72E+02             
                           122.06 3.701E-01 ?(  4.162E-01 3.67E+01 8.56E+01 G  
                           136.47-1.260E+00 -   5.409E+00 1.26E+02 1.07E+01 G  
 
CO-58    C   1.1846E-01                                      7.09E+01             
                           810.78 1.185E-01 ?(  8.921E-01 2.07E+02 9.95E+01 G  
 
CO-60    F   1.5006E-01                                      1.93E+03             
                          1332.50 1.501E-01 ?(  1.323E+00 2.42E+02 1.00E+02 G  
                          1173.24-1.295E-01 &   1.198E+00 2.53E+02 9.99E+01 G  
 
ZN-65    F  -1.1499E+00                                      2.44E+02             
                          1115.55-1.150E+00 ?(  3.417E+00 8.79E+01 5.06E+01 G  
 
NB-94    I   1.7176E-01                                      7.41E+06             
                           702.63 1.718E-01 ?(  8.704E-01 1.43E+02 9.79E+01 G  
                           871.10-1.147E-01 +   1.030E+00 2.48E+02 9.99E+01 G  
 
ZR-95    I  -1.6209E-01                                      6.40E+01             
                           756.73-1.621E-01 ?(  1.752E+00 2.98E+02 5.45E+01 G  
                           724.20-4.559E-01 +   2.552E+00 1.60E+02 4.42E+01 G  
 
NB-95    I  -1.4582E-01                                      6.40E+01             
                           765.79-1.458E-01 ?(  1.164E+00 2.25E+02 9.98E+01 G  
 
RU-103   I  -3.4490E-03                                      3.93E+01             
                           497.05-3.449E-03 &(  8.632E-01 6.81E+03 9.09E+01 G  
                           610.30 4.813E+01 ?   1.436E+01 1.38E+01 5.75E+00 GA 
 
RH-106   I   1.9327E+00                                      3.74E+02             
                           621.92 1.933E+00 ?(  7.677E+00 1.14E+02 9.93E+00 G  
                          1050.36-7.506E+00 +   7.838E+01 2.88E+02 1.56E+00 G  
                           511.86 4.356E+00 ?   4.667E+00 3.51E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F  -6.1940E-02                                      2.50E+02             
                           884.68-6.194E-02 ?(  1.340E+00 5.81E+02 7.27E+01 G  
                           657.76 0.000E+00 +   9.679E-01 1.00E+03 9.46E+01 G  
                           937.49 6.641E-02 &   3.160E+00 1.28E+03 3.44E+01 G  
                          1384.30-5.931E-02 %   4.359E+00 1.87E+03 2.43E+01 G  
                           763.94 8.148E-02 %   4.322E+00 1.43E+03 2.23E+01 G  
 
SN-113   F   1.4045E-02                                      1.15E+02             
                           391.69 1.405E-02 %(  1.114E+00 2.18E+03 6.40E+01 G  
 
SB-124   F  -1.3275E-01                                      6.02E+01             
                           602.73-1.328E-01 ?(  9.127E-01 1.94E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.191E+00 1.00E+03 4.78E+01 G  
                           722.79 2.154E-01 %   8.740E+00 1.10E+03 1.08E+01 G  
 
SB-125   I   3.3925E-01                                      1.01E+03             
                           427.88-2.843E-01 ?(  2.500E+00 2.47E+02 2.96E+01 G  
                           600.50-3.623E-01 +   4.624E+00 3.51E+02 1.79E+01 G  
                           635.89 1.331E+00 ?(  6.405E+00 1.35E+02 1.13E+01 G  
                           463.37 1.030E+00 &(  6.914E+00 1.89E+02 1.05E+01 G  
 
I-131    I   2.7058E-01                                      8.02E+00             
                           364.48 6.387E-02  (  7.860E-01 3.42E+02 8.17E+01 G  
                           284.30 9.580E-01 &(  9.846E+00 2.90E+02 6.14E+00 G  
                           636.97 2.037E+00 ?(  9.954E+00 1.37E+02 7.17E+00 G  
 
Gd-153   F  -2.8953E-01                                      2.42E+02             
                            97.50-2.895E-01 ?(  1.752E+00 1.76E+02 3.00E+01 G  
                           103.20-1.082E-01 &   2.366E+00 6.25E+02 2.18E+01 G  
 
Ga-68    C   2.0234E-01                                      4.71E-02             
                          1077.40 2.023E-01 %(  3.525E+01 4.52E+03 3.30E+00 G  
 
Tc-99m   I  -1.1835E-01                                      2.51E-01             
                           140.51-1.184E-01 ?(  7.110E-01 1.76E+02 8.93E+01 G  
 
BA-133   F   2.0770E-03                                      3.85E+03             
                           356.00 2.077E-03 %(  6.841E-01 8.50E+03 6.20E+01 G  
                           302.85-7.298E-01 +   3.886E+00 1.54E+02 1.83E+01 G  
                           383.84-1.056E+00 +   7.437E+00 1.99E+02 8.94E+00 GA 
                            80.99 0.000E+00 -   2.280E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   6.5908E-02                                      7.54E+02             
                           604.71-1.278E-01 ?(  9.714E-01 2.14E+02 9.76E+01 G  
                           795.87 2.029E-01 ?(  1.050E+00 1.46E+02 8.55E+01 G  
                           569.32 2.472E-01 ?(  4.778E+00 5.23E+02 1.54E+01 G  
                           801.95 2.598E-02 %   1.120E+01 1.15E+04 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 5.928E-01 ?(  1.036E+01 4.82E+02 8.35E+00 G  
 
CS-137   I   1.3925E-01                                      1.10E+04             
                           661.66 1.392E-01 ?(  9.865E-01 1.97E+02 8.52E+01 G  
 
CE-139   F   6.2453E-02                                      1.38E+02             
                           165.85 6.245E-02 ?(  6.772E-01 3.11E+02 7.99E+01 G  
 
Ba-140   I  -1.0468E-01                                      1.28E+01             
                           537.26-1.047E-01 ?(  3.046E+00 7.88E+02 2.44E+01 G  
                           162.66-3.238E-01 +   1.053E+01 9.33E+02 6.22E+00 G  
                           304.85-3.828E-01 %   1.439E+01 1.04E+03 4.29E+00 G  
 
La-140   I   1.1446E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.754E+00 1.00E+03 9.54E+01 G  
                           487.02 3.554E-01 &(  1.252E+00 1.01E+02 4.55E+01 G  
                           328.76-2.104E-01 +   3.205E+00 4.25E+02 2.03E+01 G  
                           815.77 1.127E-01 ?(  4.137E+00 9.86E+02 2.33E+01 G  
 
CE-141   I  -1.4915E-01                                      3.25E+01             
                           145.44-1.491E-01 ?(  1.091E+00 2.11E+02 4.82E+01 G  
 
CE-144   I  -6.1738E-01                                      2.85E+02             
                           133.54-6.174E-01 ?(  4.375E+00 2.04E+02 1.11E+01 G  
 
PM-144   C   2.0308E-01                                      3.63E+02             
                           696.54 2.031E-01 ?(  7.490E-01 1.06E+02 9.90E+01 G  
                           618.06-1.274E-01 -   9.175E-01 2.03E+02 9.91E+01 G  
                           476.81-1.293E-01 -   1.641E+00 3.49E+02 4.20E+01 G  
 
EU-152   F  -1.2470E-01                                      4.94E+03             
                           344.29-1.247E-01 &(  2.558E+00 5.71E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   1.023E+01 1.00E+03 1.36E+01 G  
                           121.78 3.416E-02 %   1.840E+00 1.53E+03 2.86E+01 G  
                           778.92-8.456E-01 +   7.537E+00 2.47E+02 1.29E+01 G  
                           964.11-2.343E+00 +   9.850E+00 1.22E+02 1.46E+01 G  
                           244.69-3.385E+00 +   9.246E+00 8.15E+01 7.58E+00 G  
                          1408.00 0.000E+00 +   6.697E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.5023E+00                                      3.14E+03             
                           873.23 1.502E+00 ?(  7.228E+00 1.35E+02 1.23E+01 G  
                           123.10-4.920E-01 -   1.441E+00 8.74E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   4.721E+00 1.00E+03 3.52E+01 G  
                           723.36-1.055E+00 +   5.644E+00 1.53E+02 2.02E+01 G  
                          1004.77-8.548E-01 -   6.787E+00 2.21E+02 1.80E+01 G  
                           996.33 2.043E-01 %   1.069E+01 1.40E+03 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   5.1861E-01                                      1.81E+03             
                           105.31 5.186E-01 ?(  2.170E+00 1.22E+02 2.12E+01 G  
                            86.54 1.138E-01 &   2.719E+00 6.97E+02 3.07E+01 G  
 
HF-181   F   2.8013E-02                                      4.24E+01             
                           482.00 2.801E-02 &(  7.122E-01 6.74E+02 8.05E+01 G  
                           133.02-2.420E-02 %   1.084E+00 1.26E+03 4.33E+01 G  
                           345.83 0.000E+00 &   5.719E+00 1.00E+03 1.51E+01 G  
                           136.30-3.012E+00 +   1.019E+01 1.00E+02 5.85E+00 G  
 
Ta-182   F   1.2588E+00                                      1.14E+02             
                          1121.30 1.259E+00 ?(  1.700E+00 4.69E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   5.948E+00 1.00E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   2.652E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F   1.2491E-01                                      4.66E+01             
                           279.20 1.249E-01  (  7.655E-01 1.76E+02 8.15E+01 G  
 
TL-208   N   2.4274E+00                                      6.98E+02             
                           583.02 2.289E+00 @(P 9.176E-01 1.70E+01 8.45E+01 G  
                           277.28 1.362E+00 -   1.012E+01 2.12E+02 6.31E+00 G  
                           860.56 3.371E+00 ?(  7.149E+00 6.45E+01 1.24E+01 G  
 
pm-146   C   1.1303E-01                                      2.02E+03             
                           747.16 1.770E-01 ?(  2.509E+00 3.83E+02 3.40E+01 G  
                           735.72 3.259E-02 %   4.208E+00 3.47E+03 2.25E+01 G  
                           453.88 7.955E-02 ?(  9.634E-01 3.31E+02 6.50E+01 G  
 
y-88     F   9.1580E-02                                      1.07E+02             
                           898.04 9.158E-02 ?(  1.098E+00 3.27E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   2.071E+00 1.00E+03 9.92E+01 G  
 
Cd-113m     -3.2509E+02                                      5.33E+03             
                           263.70-3.251E+02 ?(  9.879E+03 8.47E+02 6.00E-03   K
 
PB-210   N   1.4699E+01                                      8.14E+03             
                            46.54 1.470E+01  (P 2.806E+01 3.11E+01 4.25E+00 G  
 
PB-212   N   6.8034E+00                                      6.98E+02             
                           238.63 6.803E+00  (P 1.365E+00 8.49E+00 4.33E+01 G  
                           300.03 9.549E+00 +   1.970E+01 6.27E+01 3.28E+00 GA 
 
PB-214   N   5.8415E+00                                      5.84E+05             
                           351.93 5.931E+00  (P 1.887E+00 1.31E+01 3.76E+01 G  
                           295.09 5.667E+00  (P 3.729E+00 1.89E+01 1.93E+01 G  
                           242.00 7.441E+00   P 8.377E+00 2.98E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   4.1935E+00                                      6.98E+02             
                           727.17 4.193E+00  (  1.299E+01 9.08E+01 7.55E+00 G  
                           785.42 4.433E+00 ?   5.609E+01 3.34E+02 1.28E+00 GA 
 
BI-214   N   6.3601E+00                                      5.84E+05             
                           609.31 6.810E+00  (P 1.671E+00 1.07E+01 4.61E+01 G  
                          1120.29 5.705E+00 ?(P 7.096E+00 2.92E+01 1.51E+01 G  
                          1764.49 5.657E+00 ?(P 8.226E+00 2.76E+01 1.54E+01 G  
 
BI-210M  T  -1.6864E-01                                      1.10E+09             
                           265.83-1.686E-01 ?(  1.306E+00 2.22E+02 5.00E+01 G  
                           304.90-5.229E-02 %   2.067E+00 1.09E+03 2.80E+01 G  
 
RA-224   N   1.1940E+01                                      6.98E+02             
                           240.99 1.194E+01  (  1.793E+01 4.67E+01 4.10E+00 G  
 
AC-228   N   6.0958E+00                                      2.10E+03             
                           911.07 6.333E+00  (  3.596E+00 2.21E+01 2.90E+01 G  
                           968.97 2.748E+00 -   6.128E+00 6.73E+01 1.75E+01 G  
                           338.32 5.524E+00  (  4.915E+00 3.05E+01 1.20E+01 G  
                            93.35 1.466E+01 +   1.164E+01 2.60E+01 5.56E+00 XA 
 
TH-227   N   9.1793E-01                                      7.95E+03             
                           235.97 0.000E+00 ?(  1.261E+01 1.00E+03 1.23E+01 G  
                            50.14-1.833E+00 +   1.255E+01 1.99E+02 8.00E+00 G  
                           256.24 2.531E+00 ?(  8.405E+00 9.77E+01 7.00E+00 G  
 
TH-229   N   3.7304E-01                                      2.68E+06             
                           193.51 3.730E-01 &(  1.265E+01 9.56E+02 4.40E+00 G  
                           210.85-2.375E-01 %   2.163E+01 2.58E+03 2.99E+00 G  
 
TH-234   N   1.9365E+01                                      1.63E+12             
                            63.29 1.937E+01  (P 2.195E+01 2.94E+01 3.81E+00 G  
                            92.59 8.994E+00 - P 1.178E+01 2.46E+01 5.58E+00 G  
 
PA-231   N   3.2846E+00                                      1.20E+07             
                           302.65-4.786E+00 ?(  2.601E+01 1.57E+02 2.88E+00 G  
                           300.07 1.273E+01 *(  2.627E+01 6.27E+01 2.46E+00 G  
 
PA-233   C   9.0343E-01                                      7.82E+08             
                           312.01 2.054E-01 &(  1.653E+00 2.27E+02 3.60E+01 G  
                           300.18 4.956E+00 *(  1.060E+01 6.48E+01 6.20E+00 G  
 
PA-234   N   7.0178E-01                                      1.63E+12             
                           131.29 1.120E-02 %(  2.227E+00 5.52E+03 1.80E+01 G  
                           946.02 1.629E+00 &(  7.915E+00 1.37E+02 1.34E+01 G  
                           569.47-1.184E+00 +   9.954E+00 2.34E+02 8.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:17:34 PMPage 13
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140325.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24-8.627E-01 +   9.336E+00 2.92E+02 9.60E+00 G  
                           880.53-1.233E+00 +   1.463E+01 3.19E+02 6.00E+00 GA 
 
PA-234M  N   4.1628E+01                                      1.63E+12             
                          1001.00 3.855E+01 ?(  1.105E+02 8.40E+01 8.37E-01 G  
                           766.41 5.039E+01 ?(  3.199E+02 1.78E+02 2.94E-01 G  
 
U-235    N   2.4966E+00                                      2.57E+11             
                           143.79 2.697E+00 ?(  4.375E+00 5.02E+01 1.10E+01 G  
                           205.33 2.059E+00 &(  1.290E+01 1.82E+02 5.01E+00 G  
                           163.38 8.036E-01 -   1.052E+01 3.73E+02 5.08E+00 G  
 
AM-241   T   1.2681E+00                                      1.58E+05             
                            59.54 1.268E+00 ?(  1.973E+00 4.82E+01 3.59E+01 G  
 
Np-237   F   2.6685E-01                                      2.14E+06             
                            86.49 2.669E-01 &(  6.373E+00 6.97E+02 1.31E+01 G  
 
Ir-192   F   4.2054E-03                                      7.40E+01             
                           316.49-1.092E-01 ?(  7.540E-01 1.97E+02 8.70E+01 G  
                           468.06 1.028E-01 &(  1.269E+00 3.38E+02 5.18E+01 G  
                           308.44-3.661E-01 +   2.069E+00 1.62E+02 3.18E+01 G  
                           295.95 1.624E-01  (  3.241E+00 5.74E+02 3.02E+01 G  
 
Cs-136   F   8.2941E-02                                      1.30E+01             
                           818.50 8.294E-02 ?(  9.543E-01 3.14E+02 1.00E+02 G  
                          1048.07 1.695E-02 %   1.421E+00 2.23E+03 8.00E+01 G  
                           340.57-3.896E-01 +   1.691E+00 1.26E+02 4.69E+01 G  
 
Np-239   T  -6.7188E-01                                      2.36E+00             
                           103.70 0.000E+00 +   2.105E+00 1.00E+03 2.40E+01 X  
                           106.13-6.719E-01 ?(  2.461E+00 1.08E+02 2.27E+01 G  
                            99.50 3.654E-01 &   2.840E+00 2.22E+02 1.50E+01 X  
 
Nd-147       9.4403E-01                                      1.11E+01             
                           531.00 9.440E-01 ?(  5.807E+00 1.73E+02 1.30E+01 G  
                            91.10-1.502E-02 &   2.974E+00 5.76E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.82        80.        -6.    -0.004   199.13  -1.833E+00   
 AM-241      58.61        62.        25.     0.014    48.25   1.268E+00   
 Np-237      86.49       170.         3.     0.001   696.56   2.669E-01   
 EU-155      86.54       170.         3.     0.001   696.53   1.138E-01   
 AC-228      92.81       107.        64.     0.036    26.01   1.466E+01   
 Gd-153      97.96        70.        -7.    -0.004   175.93  -2.895E-01   
 Np-239      98.53        45.         4.     0.002   222.27   3.654E-01   
 Gd-153     103.04        69.        -2.    -0.001   624.72  -1.082E-01   
 EU-155     105.31        55.         9.     0.005   122.42   5.186E-01   
 Np-239     106.51        83.       -12.    -0.007   108.28  -6.719E-01   
 CO-57      124.38        31.        25.     0.014    36.71   3.701E-01   
 EU-154     122.63        91.       -16.    -0.009    87.41  -4.920E-01   
 CE-144     132.45        58.        -5.    -0.003   204.38  -6.174E-01   
 HF-181     135.99        88.       -14.    -0.008   100.33  -3.012E+00   
 CO-57      135.94        83.       -10.    -0.006   126.29  -1.260E+00   
 Tc-99m     140.79        93.        -8.    -0.004   175.56  -1.184E-01   
 U-235      143.62        53.        23.     0.013    50.22   2.697E+00   
 CE-141     144.36        64.        -5.    -0.003   211.29  -1.491E-01   
 Ba-140     162.66        88.        -1.    -0.001   932.78  -3.238E-01   
 U-235      163.62        57.         3.     0.002   373.49   8.036E-01   
 CE-139     165.40        59.         4.     0.002   310.54   6.245E-02   
 TH-229     193.02        51.         1.     0.001   956.04   3.730E-01   
 U-235      206.33        64.         6.     0.004   181.61   2.059E+00   
 EU-152     243.22        59.       -14.    -0.008    81.53  -3.385E+00   
 TH-227     256.77        38.         9.     0.005    97.66   2.531E+00   
 Cd-113m    265.13        37.        -1.    -0.001   847.24  -3.251E+02   
 BI-210M    266.73        45.        -4.    -0.002   221.51  -1.686E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203     279.52        38.         5.     0.003   175.53   1.249E-01   
 I-131      284.35        34.         3.     0.002   289.68   9.580E-01   
 PA-231     300.22        36.        15.     0.008    62.70   1.273E+01   
 PA-233     300.20        38.        15.     0.008    64.77   4.956E+00   
 PA-231     302.30        50.        -7.    -0.004   157.32  -4.786E+00   
 BA-133     302.14        44.        -6.    -0.004   153.82  -7.298E-01   
 PA-233     311.72        29.         3.     0.002   226.77   2.054E-01   
 CR-51      320.33        27.         6.     0.003   136.01   1.261E+00   
 La-140     328.42        32.        -2.    -0.001   425.43  -2.104E-01   
 AC-228     338.01        25.        29.     0.016    30.47   5.524E+00   
 Cs-136     339.96        47.        -8.    -0.004   126.44  -3.896E-01   
 EU-152     344.53        33.        -1.    -0.001   571.14  -1.247E-01   
 I-131      364.38        27.         2.     0.001   342.34   6.387E-02   
 BA-133     384.16        26.        -4.    -0.002   198.70  -1.056E+00   
 SB-125     428.77        28.        -3.    -0.002   247.04  -2.843E-01   
 pm-146     453.19        18.         2.     0.001   331.08   7.955E-02   
 SB-125     463.91        24.         4.     0.002   189.00   1.030E+00   
 PM-144     475.61        20.        -2.    -0.001   348.74  -1.293E-01   
 BE-7       477.66        18.         2.     0.001   378.81   4.480E-01   
 HF-181     481.07        13.         1.     0.000   674.03   2.801E-02   
 La-140     487.46        13.         5.     0.003   101.33   3.554E-01   
 RH-106     510.99        35.        28.     0.016    35.07   4.356E+00   
 Nd-147     531.00        21.         4.     0.002   173.13   9.440E-01   
 Ba-140     536.25        20.        -1.     0.000   788.44  -1.047E-01   
 CS-134     562.56        25.         2.     0.001   482.30   5.928E-01   
 CS-134     570.02        17.         1.     0.001   523.15   2.472E-01   
 PA-234     570.07        22.        -3.    -0.002   234.41  -1.184E+00   
 SB-125     601.05        21.        -2.    -0.001   351.10  -3.623E-01   
 SB-124     602.23        25.        -4.    -0.002   193.78  -1.328E-01   
 CS-134     604.59        28.        -4.    -0.002   214.39  -1.278E-01   
 RU-103     609.33        20.        79.     0.044    13.81   4.813E+01   
 AG-108M    612.70        29.        -7.    -0.004   114.86  -2.766E-01   
 PM-144     618.12        24.        -4.    -0.002   202.62  -1.274E-01   
 RH-106     621.45        16.         5.     0.003   113.78   1.933E+00   
 SB-125     636.47        14.         4.     0.002   135.45   1.331E+00   
 I-131      635.64        13.         4.     0.002   137.26   2.037E+00   
 CS-137     661.05        18.         3.     0.002   197.35   1.392E-01   
 PM-144     696.63        13.         5.     0.003   105.65   2.031E-01   
 NB-94      702.41        17.         4.     0.002   143.09   1.718E-01   
 EU-154     724.23        31.        -5.    -0.003   153.18  -1.055E+00   
 ZR-95      724.20        30.        -5.    -0.003   159.93  -4.559E-01   
 BI-212     727.19        22.         8.     0.004    90.84   4.193E+00   
 pm-146     747.23        15.         1.     0.001   383.39   1.770E-01   
 ZR-95      756.14        19.        -2.    -0.001   297.66  -1.621E-01   
 NB-95      766.04        29.        -4.    -0.002   225.12  -1.458E-01   
 PA-234M    767.78        18.         4.     0.002   177.68   5.039E+01   
 EU-152     778.94        19.        -3.    -0.001   246.82  -8.456E-01   
 BI-212     789.27         9.         1.     0.001   334.04   4.433E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     795.59        15.         4.     0.002   145.50   2.029E-01   
 CO-58      810.09        15.         3.     0.002   207.37   1.185E-01   
 La-140     817.69        17.         1.     0.000   986.48   1.127E-01   
 Cs-136     818.22        17.         2.     0.001   314.36   8.294E-02   
 MN-54      835.66        12.         4.     0.002   122.16   1.901E-01   
 Co-56      847.37        20.        -2.    -0.001   366.71  -7.900E-02   
 NB-94      870.74        18.        -3.    -0.001   247.73  -1.147E-01   
 EU-154     873.13        13.         4.     0.002   135.09   1.502E+00   
 PA-234     883.79        12.        -2.    -0.001   318.59  -1.233E+00   
 PA-234     881.56        13.        -2.    -0.001   292.19  -8.627E-01   
 AG-110M    884.51        15.        -1.    -0.001   580.91  -6.194E-02   
 Sc-46      889.54        17.         1.     0.000   818.42   3.376E-02   
 y-88       897.18        17.         2.     0.001   327.27   9.158E-02   
 AC-228     911.03        17.        39.     0.022    22.05   6.333E+00   
 PA-234     945.74        17.         4.     0.002   137.43   1.629E+00   
 EU-152     963.27        32.        -7.    -0.004   121.77  -2.343E+00   
 AC-228     969.22        16.        10.     0.005    67.34   2.748E+00   
 PA-234M   1001.30        11.         6.     0.004    83.98   3.855E+01   
 EU-154    1004.51        21.        -3.    -0.002   221.27  -8.548E-01   
 Co-56     1037.06        16.        -3.    -0.001   223.82  -9.663E-01   
 RH-106    1050.50        19.        -2.    -0.001   287.73  -7.506E+00   
 BI-207    1059.81        11.        -2.    -0.001   269.31  -1.315E-01   
 FE-59     1098.67        25.        -4.    -0.002   165.65  -4.296E-01   
 ZN-65     1118.11        37.       -10.    -0.006    87.95  -1.150E+00   
 Sc-46     1120.28         7.        21.     0.012    28.19   1.157E+00   
 Ta-182    1126.46         3.         8.     0.004    46.92   1.259E+00   
 CO-60     1173.58        15.        -2.    -0.001   252.93  -1.295E-01   
 Co-56     1238.36        20.         5.     0.003   143.82   4.218E-01   
 FE-59     1291.98        12.         1.     0.001   377.77   1.915E-01   
 CO-60     1331.23        15.         2.     0.001   241.51   1.501E-01   
 K-40      1460.62        16.       232.     0.129     6.53   1.493E+02  P
 Co-56     1767.86        20.        -8.    -0.005    83.59  -4.260E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.4803E-01    4.4803E-01    3.788E+02%                6.22E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.66E+00
 K-40   #     1.4929E+02    1.4929E+02    6.844E+00%                1.36E+01
 Sc-46  #A    5.9557E-01    5.9557E-01    2.819E+01%                1.03E+00
 CR-51  #A    1.2610E+00    1.2610E+00    1.360E+02%                5.98E+00
 MN-54  #A    1.9008E-01    1.9008E-01    1.222E+02%                8.23E-01
 FE-59  #A   -1.6048E-01   -1.6048E-01    1.657E+02%                2.51E+00
 Co-56  #A    1.2032E-01    1.2032E-01    1.438E+02%                1.06E+00
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 CO-57  #A    3.7015E-01    3.7015E-01    3.671E+01%                4.16E-01
 CO-58  #A    1.1846E-01    1.1846E-01    2.074E+02%                8.92E-01
 CO-60  #A    1.5006E-01    1.5006E-01    2.415E+02%                1.32E+00
 ZN-65  #A   -1.1499E+00   -1.1499E+00    8.795E+01%                3.42E+00
 NB-94  #A    1.7176E-01    1.7176E-01    1.431E+02%                8.70E-01
 ZR-95  #A   -1.6209E-01   -1.6209E-01    2.977E+02%                1.75E+00
 NB-95  #A   -1.4582E-01   -1.4582E-01    2.251E+02%                1.16E+00
 RU-103 #A   -3.4490E-03   -3.4490E-03    6.813E+03%                8.63E-01
 RH-106 #A    1.9327E+00    1.9327E+00    1.138E+02%                7.68E+00
 AG-108M#A    0.0000E+00    0.0000E+00    1.000E+03%                8.47E-01
 AG-110M#A   -6.1940E-02   -6.1940E-02    5.809E+02%                1.34E+00
 SN-113 #A    1.4045E-02    1.4045E-02    2.182E+03%                1.11E+00
 SB-124 #A   -1.3275E-01   -1.3275E-01    1.938E+02%                9.13E-01
 SB-125 #A    3.3925E-01    3.3925E-01    1.131E+02%                2.50E+00
 I-131  #A    2.7057E-01    2.7058E-01    1.373E+02%                7.86E-01
 Gd-153 #A   -2.8953E-01   -2.8953E-01    1.759E+02%                1.75E+00
 Ga-68  #A    2.0172E-01    2.0234E-01    4.523E+03%                3.53E+01
 Tc-99m #A   -1.1828E-01   -1.1835E-01    1.756E+02%                7.11E-01
 BA-133 #A    2.0770E-03    2.0770E-03    8.498E+03%                6.84E-01
 CS-134 #A    6.5908E-02    6.5908E-02    1.455E+02%                9.71E-01
 CS-137 #A    1.3925E-01    1.3925E-01    1.973E+02%                9.87E-01
 CE-139 #A    6.2453E-02    6.2453E-02    3.105E+02%                6.77E-01
 Ba-140 #A   -1.0468E-01   -1.0468E-01    7.884E+02%                3.05E+00
 La-140 #A    1.1446E-01    1.1446E-01    1.013E+02%                1.75E+00
 CE-141 #A   -1.4915E-01   -1.4915E-01    2.113E+02%                1.09E+00
 CE-144 #A   -6.1738E-01   -6.1738E-01    2.044E+02%                4.38E+00
 PM-144 #A    2.0308E-01    2.0308E-01    1.057E+02%                7.49E-01
 EU-152 #A   -1.2470E-01   -1.2470E-01    5.711E+02%                2.56E+00
 EU-154 #A    1.5023E+00    1.5023E+00    1.351E+02%                7.23E+00
 EU-155 #A    5.1861E-01    5.1861E-01    1.224E+02%                2.17E+00
 HF-181 #A    2.8013E-02    2.8013E-02    6.740E+02%                7.12E-01
 Ta-182 #A    1.2588E+00    1.2588E+00    4.692E+01%                1.70E+00
 Hg-203 #A    1.2491E-01    1.2491E-01    1.755E+02%                7.65E-01
 TL-208 #     2.4274E+00    2.4274E+00    1.916E+01%                9.18E-01
 pm-146 #A    1.1303E-01    1.1303E-01    2.533E+02%                2.51E+00
 y-88   #A    9.1580E-02    9.1580E-02    3.273E+02%                1.10E+00
 Cd-113m#A   -3.2509E+02   -3.2509E+02    8.472E+02%                9.88E+03
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.07E+01
 PB-210  A    1.4699E+01    1.4699E+01    6.573E+01%                2.81E+01
 PB-212       6.8033E+00    6.8034E+00    9.289E+00%                1.37E+00
 PB-214       5.8415E+00    5.8415E+00    1.338E+01%                1.89E+00
 BI-207 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.05E+00
 BI-212 #A    4.1935E+00    4.1935E+00    9.084E+01%                1.30E+01
 BI-214       6.3601E+00    6.3601E+00    1.228E+01%                1.67E+00
 BI-210M#A   -1.6864E-01   -1.6864E-01    2.215E+02%                1.31E+00
 RA-224  A    1.1940E+01    1.1940E+01    4.667E+01%                1.79E+01
 AC-228 #     6.0957E+00    6.0958E+00    1.881E+01%                3.60E+00
 TH-227 #A    9.1793E-01    9.1793E-01    9.766E+01%                1.26E+01
 TH-229 #A    3.7304E-01    3.7304E-01    9.560E+02%                1.26E+01
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 TH-234  A    1.9365E+01    1.9365E+01    4.200E+01%                2.20E+01
 PA-231 #A    3.2846E+00    3.2846E+00    6.270E+01%                2.60E+01
 PA-233 #A    9.0343E-01    9.0343E-01    6.477E+01%                1.65E+00
 PA-234 #A    7.0178E-01    7.0178E-01    1.374E+02%                2.23E+00
 PA-234M#A    4.1628E+01    4.1628E+01    8.398E+01%                1.10E+02
 U-235  #A    2.4966E+00    2.4966E+00    5.022E+01%                4.38E+00
 AM-241 #A    1.2681E+00    1.2681E+00    4.825E+01%                1.97E+00
 Np-237 #A    2.6685E-01    2.6685E-01    6.966E+02%                6.37E+00
 Ir-192  A    4.2053E-03    4.2054E-03    1.966E+02%                7.54E-01
 Cs-136 #A    8.2940E-02    8.2941E-02    3.144E+02%                9.54E-01
 Np-239 #A   -6.7184E-01   -6.7188E-01    1.083E+02%                2.46E+00
 Nd-147 #A    9.4402E-01    9.4403E-01    1.731E+02%                5.81E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  300.0 to  1999.5 keV)     6.744E+01  Bq/Sample     
 Total Decayed Activity (  300.0 to  1999.5 keV) 6.7436813E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140336
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-12-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-12-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:47        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:48:13     Real Time: 1804   sec
        Analysis Time: 2/10/2014 16:18        Dead Time: 0.23   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.216E+00           67.9     1.504E+00    1.508E+00    4.981E+00
NA-22      2.092E-01          173.1     3.621E-01    3.622E-01    1.294E+00
K-40       1.441E+02            6.6     9.484E+00    1.201E+01    8.951E+00
Sc-46      2.662E-01           53.1     1.412E-01    1.419E-01    9.949E-01
CR-51      4.851E-01          337.5     1.637E+00    1.637E+00    5.865E+00
MN-54     -1.866E-01          153.5     2.865E-01    2.867E-01    1.012E+00
FE-59     -2.172E-03        22140.0     4.808E-01    4.808E-01    1.833E+00
Co-56     -2.803E-01          105.3     2.950E-01    2.954E-01    1.018E+00
CO-57     -1.029E-01          175.6     1.806E-01    1.807E-01    6.205E-01
CO-58     -8.288E-02          316.3     2.622E-01    2.622E-01    9.542E-01
CO-60      2.041E-01          125.4     2.558E-01    2.560E-01    9.229E-01
ZN-65     -9.219E-03         8104.0     7.471E-01    7.471E-01    2.741E+00
NB-94     -1.283E-01          190.7     2.447E-01    2.448E-01    8.752E-01
ZR-95      1.581E-01          267.6     4.232E-01    4.232E-01    1.544E+00
NB-95      1.287E-01          230.9     2.972E-01    2.973E-01    1.058E+00
RU-103     0.000E+00         1000.0     1.340E-01    1.340E-01    9.232E-01
RH-106     1.124E+00          162.3     1.825E+00    1.826E+00    8.228E+00
AG-108M    1.695E-01          109.3     1.852E-01    1.854E-01    6.434E-01
AG-110M   -1.370E-02          216.7     2.969E-02    2.970E-02    1.304E+00
SN-113     6.431E-04        36940.0     2.376E-01    2.376E-01    8.853E-01
SB-124     2.371E-01           94.8     2.248E-01    2.251E-01    7.709E-01
SB-125     3.014E-01          197.0     5.936E-01    5.938E-01    2.118E+00
I-131      0.000E+00          577.4     1.828E-01    1.828E-01    8.123E-01
Gd-153     5.763E-01           64.1     3.691E-01    3.708E-01    1.713E+00
Ga-68      6.340E+00          180.5     1.144E+01    1.145E+01    4.094E+01
Tc-99m    -2.295E-01           80.1     1.838E-01    1.842E-01    6.144E-01
BA-133    -1.639E-01          179.0     2.933E-01    2.934E-01    1.031E+00
CS-134    -2.006E-02           71.0     1.424E-02    1.428E-02    1.057E+00
CS-137     7.431E-02          383.0     2.846E-01    2.847E-01    1.032E+00
CE-139    -4.800E-02          440.2     2.113E-01    2.113E-01    7.359E-01
Ba-140     5.691E-01          171.3     9.750E-01    9.754E-01    2.770E+00
La-140    -5.180E-03          212.2     1.099E-02    1.099E-02    1.183E+00
CE-141    -4.644E-02          675.5     3.137E-01    3.137E-01    1.099E+00
CE-144     1.684E+00           82.4     1.387E+00    1.390E+00    4.645E+00
PM-144    -5.702E-04        39330.0     2.243E-01    2.243E-01    8.393E-01
EU-152     6.271E-01          117.9     7.394E-01    7.402E-01    2.183E+00
EU-154     3.161E-01          152.5     4.820E-01    4.823E-01    7.516E+00
EU-155     7.104E-01           71.6     5.084E-01    5.099E-01    2.422E+00
HF-181     1.683E-01           55.4     9.324E-02    9.364E-02    9.696E-01
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Ta-182    -1.254E+00           64.6     8.102E-01    8.127E-01    2.661E+00
Hg-203    -7.255E-02          295.7     2.145E-01    2.145E-01    7.574E-01
TL-208     1.448E+00           24.6     3.567E-01    3.645E-01    9.896E-01
pm-146    -2.256E-01          305.6     6.894E-01    6.894E-01    2.518E+00
y-88      -2.762E-01          120.9     3.339E-01    3.342E-01    1.162E+00
Cd-113m   -2.597E+03          111.2     2.886E+03    2.891E+03    9.877E+03
Cd-109     0.000E+00         1000.0     4.797E+00    4.797E+00    2.120E+01
PB-210     3.918E+00          207.6     8.135E+00    8.139E+00    3.010E+01
PB-212     5.557E+00           11.7     6.522E-01    7.447E-01    1.690E+00
PB-214     6.541E+00           11.6     7.592E-01    8.318E-01    1.749E+00
BI-207    -5.431E-02          412.2     2.239E-01    2.239E-01    8.124E-01
BI-212     2.968E+00           98.9     2.933E+00    2.937E+00    1.015E+01
BI-214     7.554E+00           11.6     8.780E-01    9.617E-01    1.743E+00
BI-210M   -1.052E-01          132.3     1.392E-01    1.393E-01    1.236E+00
RA-224     1.128E+01           52.8     5.952E+00    5.996E+00    1.939E+01
AC-228     8.939E+00           10.9     9.705E-01    1.072E+00    1.864E+00
TH-227    -2.827E+00           77.6     2.192E+00    2.200E+00    7.298E+00
TH-229     3.371E+00          106.6     3.595E+00    3.605E+00    1.223E+01
TH-234     5.552E+00           67.9     3.767E+00    3.779E+00    2.545E+01
PA-231     4.488E+00           49.6     2.227E+00    2.241E+00    2.498E+01
PA-233     7.619E-01           48.0     3.656E-01    3.679E-01    1.806E+00
PA-234    -1.162E+00           85.3     9.912E-01    9.930E-01    3.317E+00
PA-234M    2.173E+01          171.9     3.736E+01    3.738E+01    1.255E+02
U-235      2.585E+00           53.6     1.385E+00    1.392E+00    4.127E+00
AM-241    -1.935E-01          397.0     7.685E-01    7.685E-01    2.646E+00
Np-237     9.316E-01          186.8     1.740E+00    1.741E+00    5.916E+00
Ir-192     8.644E-01           18.1     1.563E-01    1.645E-01    6.727E-01
Cs-136     1.177E-01          160.2     1.885E-01    1.886E-01    7.974E-01
Np-239     1.238E+00           54.8     6.781E-01    6.821E-01    2.212E+00
Nd-147     1.223E+00          110.0     1.345E+00    1.347E+00    4.697E+00
-----------------------------------------------------------------------------
Total      2.517E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-12-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140336.An1

 Acquisition information
        Start time:                 2/10/2014 3:48:13 PM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.23 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:47:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:27 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1280

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.52        7.  35.97   0.89  2.229E-02    46.54   4.250    PBC<MDA PB210 
    50.16       10. 128.77   0.89  2.496E-02    50.14   8.000    PBC<MDA TH227 
    63.33       20.  39.77   0.91  3.338E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    81.63       11. 117.75   0.92  4.091E-02    80.99  34.060    PBC<MDA BA133 
    86.21        9. 186.79   0.93  4.242E-02    86.49  13.100    PBC<MDA Np237 
    87.75       15. 113.75   0.93  4.243E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  5.041E+00 Cd109 
    92.58       15.  34.48   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.87       84.  22.10   1.43  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.915E+01 AC228 
    98.75        6. 185.25   0.94  4.443E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  5.337E-01 Np239 
    98.82        7. 171.51   0.94  4.467E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  5.810E-01 Np239 
                                                99.50  15.000  5.810E-01 Np239 
   104.69       18.  64.05   0.94  4.502E-02   105.31  21.200    PBC<MDA EU155 
                                               103.70  24.000  9.079E-01 Np239 
   104.71       14.  86.86   0.95  4.516E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  7.751E-01 Np239 
   106.71       23.  54.79   0.95  4.521E-02   106.13  22.700    PBC<MDA Np239 
   123.62        7. 152.49   0.96  4.522E-02   123.10  40.790    PBC<MDA EU154 
   133.34       21.  56.93   0.97  4.453E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.319E+00 CE144 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   133.67       15.  82.35   0.97  4.448E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.684E+00 CE144 
   143.81       18.  59.07   0.98  4.338E-02   143.79  10.960    PBC<MDA U235  
   162.55        7. 182.74   1.00  4.072E-02   162.66   6.220    PBC<MDA Ba140 
   164.13       13.  89.44   1.00  4.061E-02   163.38   5.080    PBC<MDA U235  
   193.32       10. 106.65   1.03  3.699E-02   193.51   4.400    PBC<MDA TH229 
   238.34      170.  12.58   1.39  3.222E-02   238.63  43.300  6.122E+00 PB212 
   240.84       27.  52.79   1.07  3.198E-02   240.99   4.100    PBC<MDA RA224 
   241.85       31.  34.77   1.07  3.189E-02   242.00   7.430    PBC<MDA PB214 
   256.68        8. 109.37   1.09  3.069E-02   256.24   7.000    PBC<MDA TH227 
   294.98       56.  18.08   1.12  2.783E-02   295.09  19.300  5.057E+00 PB214 
                                               295.95  30.160  3.731E+00 Ir192 
                                               295.95  30.160  3.731E+00 Ir192 
   295.07       68.  16.56   0.66  2.789E-02   295.09  19.300  6.979E+00 PB214 
                                               295.95  30.160  4.475E+00 Ir192 
   299.67       19.  49.63   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.544E+01 PA231 
                                               300.18   6.200  6.126E+00 PA233 
   299.68       19.  47.98   1.13  2.756E-02   300.03   3.280  1.170E+01 PB212 
                                               300.07   2.460  1.560E+01 PA231 
                                               300.18   6.200  6.190E+00 PA233 
   299.70       19.  49.89   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.537E+01 PA231 
                                               300.18   6.200  6.099E+00 PA233 
   304.64        3. 310.55   1.13  2.727E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.914E-01 BI210M
   305.11        2. 378.53   1.13  2.727E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.582E-01 BI210M
   318.26        6. 137.63   1.14  2.658E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.405E-01 Ir192 
   320.15        2. 337.50   1.15  2.638E-02   320.08   9.940    PBC<MDA CR51  
   327.28        4. 224.27   1.15  2.589E-02   328.76  20.300    PBC<MDA La140 
   338.14       40.  23.72   0.63  2.538E-02   338.32  12.010  7.228E+00 AC228 
   344.50        7.  91.43   1.17  2.500E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  1.026E+00 HF181 
   344.56        5. 140.87   1.17  2.508E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  7.815E-01 HF181 
   351.79      117.  12.80   0.95  2.471E-02   351.93  37.600  6.317E+00 PB214 
   427.47        3. 196.95   1.24  2.153E-02   427.88  29.600    PBC<MDA SB125 
                                               427.88  29.600  3.014E-01 SB125 
   433.58        6. 109.32   1.25  2.132E-02   433.94  90.480    PBC<MDA AG108M
   467.92        8.  81.37   1.28  2.020E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  4.113E-01 Ir192 
   478.85        8.  67.85   1.29  1.991E-02   477.60  10.520    PBC<MDA BE7   
   510.85       34.  29.08   1.32  1.895E-02   511.86  20.000  5.021E+00 RH106 
   530.76        5. 109.97   1.34  1.845E-02   531.00  13.000    PBC<MDA Nd147 
   538.05        2. 295.80   1.34  1.829E-02   537.26  24.390    PBC<MDA Ba140 
   582.66       36.  21.43   1.38  1.724E-02   583.02  84.500  1.391E+00 TL208 
   601.83        7.  94.82   1.40  1.683E-02   602.73  98.260    PBC<MDA SB124 
   609.37      108.  11.12   1.41  1.667E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  6.249E+01 RU103 
                                               610.30   5.750  6.249E+01 RU103 
   609.51      109.  10.50   1.67  1.669E-02   609.31  46.090  7.861E+00 BI214 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  6.308E+01 RU103 
   662.18        2. 383.04   1.45  1.571E-02   661.66  85.210    PBC<MDA CS137 
   728.53        6.  98.85   1.51  1.465E-02   727.17   7.550    PBC<MDA BI212 
   756.38        2. 267.64   1.53  1.422E-02   756.73  54.460    PBC<MDA ZR95  
   766.00        4. 211.82   1.54  1.409E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.742E+01 PA234M
   766.08        3. 230.89   1.54  1.410E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.371E+01 PA234M
   779.32        3. 189.15   1.55  1.392E-02   778.92  12.940    PBC<MDA EU152 
   785.58        5. 137.76   1.56  1.383E-02   785.42   1.280    PBC<MDA BI212 
   795.44        6.  89.99   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  2.778E-01 CS134 
   817.94        3. 160.20   1.58  1.341E-02   818.50 100.000    PBC<MDA Cs136 
   860.63        5.  98.39   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   911.03       53.  16.12   1.51  1.237E-02   911.07  29.000  8.211E+00 AC228 
   938.56        2. 341.66   1.68  1.210E-02   937.49  34.360    PBC<MDA AG110M
   946.00        2. 329.78   1.69  1.202E-02   946.02  13.400    PBC<MDA PA234 
                                               946.02  13.400  5.863E-01 PA234 
   968.97       42.  15.43   0.60  1.180E-02   968.97  17.460  1.133E+01 AC228 
  1000.58        2. 270.86   1.73  1.151E-02  1001.00   0.837    PBC<MDA PA234M
  1048.79        1. 347.48   1.77  1.111E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.84        3. 162.33   1.77  1.109E-02  1050.36   1.560    PBC<MDA RH106 
  1077.53        3. 180.50   1.79  1.088E-02  1077.40   3.300    PBC<MDA Ga68  
  1119.66       13.  53.06   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.769E-01 Sc46  
                                              1121.30  34.900  1.940E+00 Ta182 
                                              1120.55  99.987  6.769E-01 Sc46  
  1119.68        9.  54.66   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1238.27        2. 310.98   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
  1274.28        4. 173.29   1.95  9.547E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.934E-01 EU154 
  1274.29        4. 173.08   1.95  9.547E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.941E-01 EU154 
  1334.47        3. 125.35   1.99  9.220E-03  1332.50  99.980    PBC<MDA CO60  
  1460.54      237.   6.40   1.66  8.576E-03  1460.83  10.670  1.441E+02 K40   
  1764.42       14.  27.51   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.72    46.52       109.         7.     0.004    35.97   0.889 
 TH-227    200.26    50.16        71.        10.     0.005   128.77   0.893s
 AM-241    238.04    59.61       118.        -4.    -0.002   397.05   0.902s
 TH-234    252.89    63.33       142.        20.     0.011    39.77   0.905s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133    326.04    81.63        84.        11.     0.006   117.75   0.922 
 Np-237    344.35    86.21       147.         9.     0.005   186.79   0.928s
 EU-155    350.49    87.75       133.        15.     0.008   113.75   0.928s
 Nd-147    363.99    91.12       164.       -23.    -0.013    80.11   0.932s
 TH-234    369.82    92.58       137.        15.     0.008    34.48   0.934s
 AC-228    370.95    92.87        68.        84.     0.047    22.10   1.427s
 Gd-153    394.47    98.75        68.         6.     0.004   185.25   0.938s
 Np-239    394.77    98.82        69.         7.     0.004   171.51   0.940s
 Gd-153    418.19   104.69        55.        18.     0.010    64.05   0.944s
 Np-239    413.01   103.39        85.        -2.    -0.001   538.27   0.944s
 EU-155    418.31   104.71        70.        14.     0.008    86.86   0.946s
 Np-239    426.28   106.71        67.        23.     0.013    54.79   0.946s
 EU-152    486.42   121.76        76.        -8.    -0.004   162.34   0.961s
 CO-57     486.45   121.76        76.        -7.    -0.004   175.57   0.962s
 EU-154    493.88   123.62        59.         7.     0.004   152.49   0.963s
 PA-234    521.14   130.44        95.       -17.    -0.009    85.29   0.970s
 HF-181    532.70   133.34        58.        21.     0.011    56.93   0.972s
 CE-144    534.03   133.67        68.        15.     0.008    82.35   0.973s
 HF-181    543.83   136.12        79.        -6.    -0.003   221.27   0.975s
 CO-57     545.44   136.52        79.        -6.    -0.003   221.03   0.975s
 Tc-99m    566.21   141.72        71.       -16.    -0.009    80.08   0.979s
 U-235     574.56   143.81        49.        18.     0.010    59.07   0.982s
 CE-141    582.76   145.86        68.        -2.    -0.001   675.46   0.984s
 Ba-140    649.49   162.55        72.         7.     0.004   182.74   1.000s
 U-235     655.80   164.13        63.        13.     0.007    89.44   1.001s
 CE-139    662.61   165.84        76.        -3.    -0.002   440.18   1.003s
 TH-229    772.45   193.32        51.        10.     0.005   106.65   1.029s
 U-235     824.67   206.38        47.        -7.    -0.004   142.93   1.040s
 TH-229    843.08   210.98        75.        -7.    -0.004   182.58   1.045s
 TH-227    942.19   235.78       114.       -20.    -0.011    77.55   1.069s
 PB-212    953.60   238.63        73.       139.     0.077    10.48   1.071D
 RA-224    963.01   240.99        85.        27.     0.015    52.79   1.073D
 PB-214    967.05   242.00        61.        31.     0.017    34.77   1.074D
 EU-152    978.28   244.81        59.        -8.    -0.004   142.79   1.077 
 TH-227   1025.75   256.68        37.         8.     0.005   109.37   1.088s
 Cd-113m  1060.92   265.48        40.        -8.    -0.005   111.16   1.095 
 BI-210M  1060.70   265.42        43.        -7.    -0.004   132.26   1.097s
 TL-208   1110.45   277.87        41.        -2.    -0.001   578.04   1.107s
 Hg-203   1116.25   279.32        40.        -3.    -0.002   295.68   1.109s
 PB-214   1179.24   295.07        26.        68.     0.038    16.56   0.658s
 Ir-192   1178.87   294.98        24.        56.     0.031    18.08   1.125s
 PB-212   1197.71   299.70        34.        19.     0.010    49.89   1.128 
 PA-231   1197.63   299.67        34.        19.     0.010    49.63   1.128s
 PA-233   1197.67   299.68        32.        19.     0.011    47.98   1.128s
 PA-231   1205.81   301.72        49.        -7.    -0.004   148.90   1.131s
 BA-133   1205.76   301.71        49.        -7.    -0.004   148.87   1.131s
 Ba-140   1219.35   305.11        33.         2.     0.001   378.53   1.133s
 BI-210M  1217.50   304.64        32.         3.     0.001   310.55   1.133s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1250.63   312.93        38.        -3.    -0.002   295.41   1.139s
 Ir-192   1271.94   318.26        29.         6.     0.003   137.63   1.143s
 CR-51    1279.51   320.15        29.         2.     0.001   337.50   1.147s
 La-140   1307.98   327.28        30.         4.     0.002   224.27   1.155 
 AC-228   1351.41   338.14        13.        40.     0.022    23.72   0.630s
 Cs-136   1360.16   340.33        52.        -6.    -0.004   163.62   1.165s
 EU-152   1377.06   344.56        25.         5.     0.003   140.87   1.169s
 HF-181   1376.84   344.50        17.         7.     0.004    91.43   1.170s
 PB-214   1405.99   351.79        32.       106.     0.059    12.80   0.953s
 BA-133   1420.15   355.33        30.        -4.    -0.002   179.00   1.180s
 BA-133   1534.98   384.05        27.        -3.    -0.002   267.74   1.205s
 SB-125   1708.58   427.47        21.         3.     0.002   196.95   1.245s
 AG-108M  1733.00   433.58        18.         6.     0.003   109.32   1.250s
 SB-125   1861.18   465.64        20.        -5.    -0.003   142.55   1.277s
 Ir-192   1870.32   467.92        16.         8.     0.004    81.37   1.281s
 PM-144   1907.51   477.22        22.        -2.    -0.001   282.88   1.289s
 BE-7     1914.04   478.85        12.         8.     0.005    67.85   1.289s
 HF-181   1921.96   480.84        29.        -6.    -0.004   126.59   1.293s
 La-140   1947.65   487.26        25.        -4.    -0.002   174.08   1.298s
 RH-106   2041.98   510.85        32.        34.     0.019    29.08   1.320s
 Nd-147   2121.60   530.76        14.         5.     0.003   109.97   1.337s
 Ba-140   2150.77   538.05        18.         2.     0.001   295.80   1.342s
 CS-134   2250.61   563.02        25.        -4.    -0.002   208.45   1.365s
 CS-134   2275.96   569.36        24.        -2.    -0.001   432.58   1.370s
 PA-234   2277.95   569.85        24.        -2.    -0.001   358.07   1.371s
 BI-207   2279.40   570.22        23.        -2.    -0.001   412.17   1.371s
 TL-208   2329.18   582.66        25.        36.     0.020    21.43   1.382s
 SB-125   2399.20   600.17        29.        -3.    -0.002   279.42   1.398s
 SB-124   2405.82   601.83        19.         7.     0.004    94.82   1.400s
 CS-134   2427.74   607.31        37.        -8.    -0.005   109.84   1.401s
 BI-214   2436.55   609.51        21.       109.     0.060    10.50   1.667 
 RU-103   2435.98   609.37        18.       108.     0.060    11.12   1.406s
 AG-108M  2454.25   613.94        37.        -6.    -0.003   144.37   1.410s
 SB-125   2525.59   631.77        10.        -2.    -0.001   273.99   1.428s
 AG-110M  2629.42   657.73        19.        -1.    -0.001   594.15   1.447s
 CS-137   2647.20   662.18        23.         2.     0.001   383.04   1.451s
 NB-94    2806.47   702.00        19.        -3.    -0.002   190.67   1.486s
 EU-154   2886.04   721.89        17.        -5.    -0.003   136.04   1.503s
 ZR-95    2895.34   724.22        20.        -2.    -0.001   267.84   1.504s
 BI-212   2912.60   728.53        14.         6.     0.003    98.85   1.507s
 pm-146   2987.15   747.17        17.        -2.    -0.001   305.60   1.524s
 ZR-95    3023.98   756.38        16.         2.     0.001   267.64   1.532s
 NB-95    3062.78   766.08        27.         3.     0.002   230.89   1.539s
 PA-234M  3062.48   766.00        26.         4.     0.002   211.82   1.540s
 EU-152   3115.75   779.32        17.         3.     0.002   189.15   1.550s
 BI-212   3140.79   785.58        18.         5.     0.003   137.76   1.556s
 CS-134   3180.23   795.44        11.         6.     0.003    89.99   1.565s
 CO-58    3240.74   810.57        19.        -2.    -0.001   316.34   1.577s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   3258.88   815.10        17.        -3.    -0.002   201.75   1.581s
 Cs-136   3270.23   817.94        13.         3.     0.002   160.20   1.583s
 MN-54    3334.81   834.08        21.        -4.    -0.002   153.53   1.597s
 Co-56    3381.70   845.80        21.        -7.    -0.004   105.25   1.607s
 TL-208   3441.04   860.63        11.         5.     0.003    98.39   1.618s
 PA-234   3540.18   885.41        18.        -4.    -0.002   168.09   1.637s
 AG-110M  3539.66   885.28        16.        -2.    -0.001   266.56   1.638s
 Sc-46    3556.31   889.44        18.        -3.    -0.002   191.90   1.642s
 y-88     3591.78   898.31        22.        -6.    -0.003   120.90   1.649s
 AC-228   3642.66   911.03         4.        53.     0.029    16.12   1.511 
 AG-110M  3752.82   938.56        18.         2.     0.001   341.66   1.682s
 PA-234   3782.58   946.00        15.         2.     0.001   329.78   1.688s
 EU-152   3864.46   966.46        44.       -13.    -0.007    78.86   1.703s
 AC-228   3874.51   968.97         0.        42.     0.023    15.43   0.604s
 PA-234M  4000.99  1000.58        17.         2.     0.001   270.86   1.733s
 EU-154   4009.40  1002.69        14.        -2.    -0.001   230.76   1.736s
 Cs-136   4193.90  1048.79        12.         1.     0.001   347.48   1.771s
 RH-106   4202.09  1050.84        10.         3.     0.002   162.33   1.772s
 Ga-68    4308.91  1077.53        18.         3.     0.002   180.50   1.794s
 BI-214   4477.59  1119.68        22.         9.     0.005    54.66   1.827s
 Sc-46    4477.51  1119.66        17.        13.     0.007    53.06   1.828s
 Ta-182   4477.12  1119.57        10.        -8.    -0.005    64.61   1.828 
 CO-60    4692.33  1173.34        18.        -2.    -0.001   286.20   1.869s
 Ta-182   4754.64  1188.91        18.        -3.    -0.001   240.36   1.881s
 Ta-182   4866.88  1216.95         8.        -2.    -0.001   187.92   1.906s
 Co-56    4952.19  1238.27        23.         2.     0.001   310.98   1.919s
 NA-22    5096.36  1274.29        18.         4.     0.002   173.08   1.946s
 EU-154   5096.33  1274.28        18.         4.     0.002   173.29   1.946s
 FE-59    5163.51  1291.06        21.        -5.    -0.003   150.88   1.959s
 CO-60    5337.28  1334.47         7.         3.     0.002   125.35   1.990s
 AG-110M  5530.54  1382.75        11.        -1.    -0.001   363.98   2.029s
 K-40     5841.97  1460.54         7.       237.     0.132     6.40   1.661 
 La-140   6384.86  1596.12         8.        -1.    -0.001   360.21   2.182s
 BI-214   7058.87  1764.42         7.        14.     0.008    27.51   2.297s
 Co-56    7076.38  1768.80        17.        -7.    -0.004    98.68   2.302s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.2163E+00                                      5.31E+01             
                           477.60 2.216E+00 &(  4.981E+00 6.78E+01 1.05E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C   2.0919E-01                                      9.50E+02             
                          1274.53 2.092E-01 ?(  1.294E+00 1.73E+02 9.99E+01 G  
 
K-40     N   1.4410E+02                                      4.66E+11             
                          1460.83 1.441E+02  (P 8.951E+00 6.40E+00 1.07E+01 G  
 
Sc-46    F   2.6617E-01                                      8.38E+01             
                           889.28-1.445E-01 ?(  9.949E-01 1.92E+02 1.00E+02 G  
                          1120.55 6.769E-01 &(  1.149E+00 5.31E+01 1.00E+02 G  
 
CR-51    F   4.8511E-01                                      2.77E+01             
                           320.08 4.851E-01 &(  5.865E+00 3.37E+02 9.94E+00 G  
 
MN-54    C  -1.8663E-01                                      3.12E+02             
                           834.85-1.866E-01 ?(  1.012E+00 1.54E+02 1.00E+02 G  
 
FE-59    F  -2.1723E-03                                      4.45E+01             
                          1099.25-2.172E-03 %(  1.833E+00 2.21E+04 5.65E+01 G  
                          1291.60-6.165E-01 +   3.281E+00 1.51E+02 4.32E+01 G  
 
Co-56    C  -2.8030E-01                                      7.73E+01             
                           846.77-2.803E-01 ?(  1.018E+00 1.05E+02 9.99E+01 G  
                          1238.28 1.943E-01 &   2.178E+00 3.11E+02 6.61E+01 G  
                          1037.84 0.000E+00 +   3.503E+00 1.00E+03 1.41E+01 G  
                          1771.35-3.184E+00 +   1.083E+01 9.87E+01 1.55E+01  A 
 
CO-57    C  -1.0289E-01                                      2.72E+02             
                           122.06-1.029E-01 ?(  6.205E-01 1.76E+02 8.56E+01 G  
                           136.47-6.830E-01 +   5.205E+00 2.21E+02 1.07E+01 G  
 
CO-58    C  -8.2882E-02                                      7.09E+01             
                           810.78-8.288E-02 ?(  9.542E-01 3.16E+02 9.95E+01 G  
 
CO-60    F   2.0407E-01                                      1.93E+03             
                          1332.50 2.041E-01 ?(  9.229E-01 1.25E+02 1.00E+02 G  
                          1173.24-1.193E-01 -   1.241E+00 2.86E+02 9.99E+01 G  
 
ZN-65    F  -9.2191E-03                                      2.44E+02             
                          1115.55-9.219E-03 %(  2.741E+00 8.10E+03 5.06E+01 G  
 
NB-94    I  -1.2832E-01                                      7.41E+06             
                           702.63-1.283E-01 ?(  8.752E-01 1.91E+02 9.79E+01 G  
                           871.10 0.000E+00 +   1.154E+00 1.00E+03 9.99E+01 G  
 
ZR-95    I   1.5811E-01                                      6.40E+01             
                           756.73 1.581E-01 ?(  1.544E+00 2.68E+02 5.45E+01 G  
                           724.20-2.083E-01 +   2.017E+00 2.68E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I   1.2871E-01                                      6.40E+01             
                           765.79 1.287E-01 ?(  1.058E+00 2.31E+02 9.98E+01 G  
 
RH-106   I   1.1242E+00                                      3.74E+02             
                           621.92-2.170E-01 &(  8.228E+00 1.03E+03 9.93E+00 G  
                          1050.36 9.662E+00 ?(  5.701E+01 1.62E+02 1.56E+00 G  
                           511.86 5.021E+00 ?   4.290E+00 2.91E+01 2.00E+01 GA 
 
AG-108M  C   1.6945E-01                                      1.53E+05             
                           433.94 1.694E-01 &(  6.434E-01 1.09E+02 9.05E+01 G  
                           722.94 0.000E+00 -   1.728E+00 1.00E+03 9.08E+01 G  
                           614.28-2.324E-01 +   1.163E+00 1.44E+02 8.98E+01 G  
 
AG-110M  F  -1.3703E-02                                      2.50E+02             
                           884.68-1.341E-01 ?(  1.304E+00 2.67E+02 7.27E+01 G  
                           657.76-3.897E-02 +   8.534E-01 5.94E+02 9.46E+01 G  
                           937.49 2.410E-01 ?(  3.010E+00 3.42E+02 3.44E+01 G  
                          1384.30-3.463E-01 +   4.728E+00 3.64E+02 2.43E+01 G  
                           763.94 0.000E+00 &   5.060E+00 1.00E+03 2.23E+01 G  
 
SN-113   F   6.4313E-04                                      1.15E+02             
                           391.69 6.431E-04 %(  8.853E-01 3.69E+04 6.40E+01 G  
 
SB-124   F   2.3710E-01                                      6.02E+01             
                           602.73 2.371E-01 ?(  7.709E-01 9.48E+01 9.83E+01 G  
                          1690.98 0.000E+00 -   1.122E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 -   1.437E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   3.0142E-01                                      1.01E+03             
                           427.88 3.014E-01 &(  2.118E+00 1.97E+02 2.96E+01 G  
                           600.50-5.127E-01 +   5.111E+00 2.79E+02 1.79E+01 G  
                           635.89-5.070E-01 +   5.214E+00 2.74E+02 1.13E+01 G  
                           463.37-1.215E+00 +   6.102E+00 1.43E+02 1.05E+01 G  
 
Gd-153   F   5.7627E-01                                      2.42E+02             
                            97.50 2.682E-01 ?(  1.713E+00 1.85E+02 3.00E+01 G  
                           103.20 1.000E+00 ?(  2.113E+00 6.41E+01 2.18E+01 G  
 
Ga-68    C   6.3400E+00                                      4.71E-02             
                          1077.40 6.340E+00 &(  4.094E+01 1.81E+02 3.30E+00 G  
 
Tc-99m   I  -2.2950E-01                                      2.51E-01             
                           140.51-2.295E-01  (  6.144E-01 8.01E+01 8.93E+01 G  
 
BA-133   F  -1.6385E-01                                      3.85E+03             
                           356.00-1.638E-01 ?(  1.031E+00 1.79E+02 6.20E+01 G  
                           302.85-7.646E-01 +   3.926E+00 1.49E+02 1.83E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 10
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           383.84-7.511E-01 +   7.184E+00 2.68E+02 8.94E+00 GA 
                            80.99 4.538E-01     1.812E+00 1.18E+02 3.41E+01 GA 
 
CS-134   I  -2.0060E-02                                      7.54E+02             
                           604.71-2.810E-01 ?(  1.057E+00 1.10E+02 9.76E+01 G  
                           795.87 2.778E-01 ?(  8.604E-01 9.00E+01 8.55E+01 G  
                           569.32-3.362E-01 +   5.272E+00 4.33E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.374E+01 1.00E+03 8.69E+00 G  
                           563.24-1.323E+00 +   9.808E+00 2.08E+02 8.35E+00 G  
 
CS-137   I   7.4312E-02                                      1.10E+04             
                           661.66 7.431E-02 &(  1.032E+00 3.83E+02 8.52E+01 G  
 
CE-139   F  -4.8003E-02                                      1.38E+02             
                           165.85-4.800E-02 ?(  7.359E-01 4.40E+02 7.99E+01 G  
 
Ba-140   I   5.6907E-01                                      1.28E+01             
                           537.26 2.568E-01 ?(  2.770E+00 2.96E+02 2.44E+01 G  
                           162.66 1.474E+00 &(  9.271E+00 1.83E+02 6.22E+00 G  
                           304.85 1.032E+00 ?(  1.395E+01 3.79E+02 4.29E+00 G  
 
La-140   I  -5.1798E-03                                      1.28E+01             
                          1596.21-8.590E-02 ?(  1.183E+00 3.60E+02 9.54E+01 G  
                           487.02-2.648E-01 +   1.627E+00 1.74E+02 4.55E+01 G  
                           328.76 3.742E-01  (  2.973E+00 2.24E+02 2.03E+01 G  
                           815.77-5.393E-01 +   3.918E+00 2.02E+02 2.33E+01 G  
 
CE-141   I  -4.6438E-02                                      3.25E+01             
                           145.44-4.644E-02 ?(  1.099E+00 6.75E+02 4.82E+01 G  
 
CE-144   I   1.6844E+00                                      2.85E+02             
                           133.54 1.684E+00  (  4.645E+00 8.24E+01 1.11E+01 G  
 
PM-144   C  -5.7024E-04                                      3.63E+02             
                           696.54-5.702E-04 %(  8.393E-01 3.93E+04 9.90E+01 G  
                           618.06 2.332E-03 %   7.856E-01 9.04E+03 9.91E+01 G  
                           476.81-1.598E-01 +   1.630E+00 2.83E+02 4.20E+01 G  
 
EU-152   F   6.2705E-01                                      4.94E+03             
                           344.29 4.431E-01 ?(  2.183E+00 1.41E+02 2.65E+01 G  
                          1112.07 3.171E-02 %   8.568E+00 7.21E+03 1.36E+01 G  
                           121.78-3.335E-01 +   1.857E+00 1.62E+02 2.86E+01 G  
                           778.92 1.004E+00 &(  6.818E+00 1.89E+02 1.29E+01 G  
                           964.11-4.081E+00 +   1.078E+01 7.89E+01 1.46E+01 G  
                           244.69-1.820E+00 +   8.919E+00 1.43E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   6.322E+00 1.00E+03 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   3.1607E-01                                      3.14E+03             
                           873.23-1.634E-01 %(  7.516E+00 1.23E+03 1.23E+01 G  
                           123.10 2.210E-01 &(  1.159E+00 1.52E+02 4.08E+01 G  
                          1274.54 5.934E-01 ?(  3.676E+00 1.73E+02 3.52E+01 G  
                           723.36-8.473E-01 +   4.071E+00 1.36E+02 2.02E+01 G  
                          1004.77-6.479E-01 +   5.459E+00 2.31E+02 1.80E+01 G  
                           996.33-1.023E-02 &   1.143E+01 3.03E+04 1.06E+01 G  
 
EU-155   I   7.1042E-01                                      1.81E+03             
                           105.31 8.306E-01 ?(  2.422E+00 8.69E+01 2.12E+01 G  
                            86.54 6.274E-01 &(  2.405E+00 1.14E+02 3.07E+01 G  
 
HF-181   F   1.6828E-01                                      4.24E+01             
                           482.00-2.209E-01 ?(  9.696E-01 1.27E+02 8.05E+01 G  
                           133.02 5.934E-01  (  1.105E+00 5.69E+01 4.33E+01 G  
                           345.83 1.026E+00 ?(  3.212E+00 9.14E+01 1.51E+01 G  
                           136.30-1.239E+00 +   9.457E+00 2.21E+02 5.85E+00 G  
 
Ta-182   F  -1.2540E+00                                      1.14E+02             
                          1121.30-1.254E+00  (  2.661E+00 6.46E+01 3.49E+01 G  
                          1221.41-4.849E-01 +   3.379E+00 1.88E+02 2.70E+01 G  
                          1189.05-8.783E-01 +   7.641E+00 2.40E+02 1.62E+01 G  
 
Hg-203   F  -7.2546E-02                                      4.66E+01             
                           279.20-7.255E-02 ?(  7.574E-01 2.96E+02 8.15E+01 G  
 
TL-208   N   1.4480E+00                                      6.98E+02             
                           583.02 1.391E+00 *(P 9.896E-01 2.14E+01 8.45E+01 G  
                           277.28-4.792E-01 &   9.861E+00 5.78E+02 6.31E+00 G  
                           860.56 1.835E+00 ?(  6.275E+00 9.84E+01 1.24E+01 G  
 
pm-146   C  -2.2557E-01                                      2.02E+03             
                           747.16-2.256E-01 ?(  2.518E+00 3.06E+02 3.40E+01 G  
                           735.72 0.000E+00 +   4.292E+00 1.00E+03 2.25E+01 G  
                           453.88-1.559E-02 &   9.986E-01 1.73E+03 6.50E+01 G  
 
y-88     F  -2.7615E-01                                      1.07E+02             
                           898.04-2.761E-01 ?(  1.162E+00 1.21E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   5.778E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.5965E+03                                      5.33E+03             
                           263.70-2.597E+03 &(  9.877E+03 1.11E+02 6.00E-03   K
 
PB-210   N   3.9180E+00                                      8.14E+03             
                            46.54 3.918E+00  (P 3.010E+01 3.60E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 12
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   5.5570E+00                                      6.98E+02             
                           238.63 5.557E+00  (P 1.690E+00 1.05E+01 4.33E+01 G  
                           300.03 1.152E+01 +   1.846E+01 4.99E+01 3.28E+00 GA 
 
PB-214   N   6.5413E+00                                      5.84E+05             
                           351.93 6.317E+00 *(P 1.749E+00 1.28E+01 3.76E+01 G  
                           295.09 6.979E+00 *(P 2.751E+00 1.66E+01 1.93E+01 G  
                           242.00 7.265E+00   P 9.168E+00 3.48E+01 7.43E+00 GA 
 
BI-207   C  -5.4311E-02                                      1.18E+04             
                           569.70-5.431E-02 ?(  8.124E-01 4.12E+02 9.77E+01 G  
                          1063.66 2.173E-02 %   1.595E+00 1.98E+03 7.45E+01 G  
 
BI-212   N   2.9675E+00                                      6.98E+02             
                           727.17 2.967E+00 &(  1.015E+01 9.88E+01 7.55E+00 G  
                           785.42 1.467E+01 &   7.123E+01 1.38E+02 1.28E+00 GA 
 
BI-214   N   7.5541E+00                                      5.84E+05             
                           609.31 7.861E+00  (P 1.743E+00 1.05E+01 4.61E+01 G  
                          1120.29 3.058E+00 - P 8.531E+00 5.47E+01 1.51E+01 G  
                          1764.49 6.637E+00 ?(P 7.388E+00 2.75E+01 1.54E+01 G  
 
BI-210M  T  -1.0524E-01                                      1.10E+09             
                           265.83-2.713E-01 ?(  1.236E+00 1.32E+02 5.00E+01 G  
                           304.90 1.914E-01 ?(  2.116E+00 3.11E+02 2.80E+01 G  
 
RA-224   N   1.1275E+01                                      6.98E+02             
                           240.99 1.128E+01  (  1.939E+01 5.28E+01 4.10E+00 G  
 
AC-228   N   8.9391E+00                                      2.10E+03             
                           911.07 8.211E+00  (  1.864E+00 1.61E+01 2.90E+01 G  
                           968.97 1.133E+01  (  1.987E+00 1.54E+01 1.75E+01 G  
                           338.32 7.228E+00  (  3.595E+00 2.37E+01 1.20E+01 G  
                            93.35 1.915E+01 +   9.379E+00 2.21E+01 5.56E+00 XA 
 
TH-227   N  -2.8265E+00                                      7.95E+03             
                           235.97-2.826E+00 &(  7.298E+00 7.75E+01 1.23E+01 G  
                            50.14 2.658E+00 +   1.167E+01 1.29E+02 8.00E+00 G  
                           256.24 2.147E+00 +   8.039E+00 1.09E+02 7.00E+00 G  
 
TH-229   N   3.3711E+00                                      2.68E+06             
                           193.51 3.371E+00 &(  1.223E+01 1.07E+02 4.40E+00 G  
                           210.85-3.643E+00 +   2.287E+01 1.83E+02 2.99E+00 G  
 
TH-234   N   5.5516E+00                                      1.63E+12             
                            63.29 8.625E+00 *(P 2.545E+01 3.98E+01 3.81E+00 G  
                            92.59 3.454E+00 *(P 1.304E+01 3.45E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 13
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   4.4879E+00                                      1.20E+07             
                           302.65-4.863E+00 ?(  2.498E+01 1.49E+02 2.88E+00 G  
                           300.07 1.544E+01  (  2.458E+01 4.96E+01 2.46E+00 G  
 
PA-233   C   7.6191E-01                                      7.82E+08             
                           312.01-1.729E-01 ?(  1.806E+00 2.95E+02 3.60E+01 G  
                           300.18 6.190E+00 ?(  9.478E+00 4.80E+01 6.20E+00 G  
 
PA-234   N  -1.1621E+00                                      1.63E+12             
                           131.29-1.162E+00 &(  3.317E+00 8.53E+01 1.80E+01 G  
                           946.02 5.863E-01 &   7.132E+00 3.30E+02 1.34E+01 G  
                           569.47-7.582E-01 +   9.813E+00 3.58E+02 8.20E+00 G  
                           883.24-1.695E+00 +   1.017E+01 1.68E+02 9.60E+00 G  
                           880.53-1.207E-01 %   1.573E+01 3.46E+03 6.00E+00 GA 
 
PA-234M  N   2.1733E+01                                      1.63E+12             
                          1001.00 1.271E+01 &(  1.255E+02 2.71E+02 8.37E-01 G  
                           766.41 4.742E+01 ?(  3.567E+02 2.12E+02 2.94E-01 G  
 
U-235    N   2.5851E+00                                      2.57E+11             
                           143.79 2.132E+00 ?(  4.127E+00 5.91E+01 1.10E+01 G  
                           205.33-2.183E+00 -   1.076E+01 1.43E+02 5.01E+00 G  
                           163.38 3.563E+00 &(  1.072E+01 8.94E+01 5.08E+00 G  
 
AM-241   T  -1.9354E-01                                      1.58E+05             
                            59.54-1.935E-01 ?(  2.646E+00 3.97E+02 3.59E+01 G  
 
Np-237   F   9.3157E-01                                      2.14E+06             
                            86.49 9.316E-01 &(  5.916E+00 1.87E+02 1.31E+01 G  
 
Ir-192   F   8.6443E-01                                      7.40E+01             
                           316.49 1.405E-01 ?(  6.727E-01 1.38E+02 8.70E+01 G  
                           468.06 4.113E-01  (  1.133E+00 8.14E+01 5.18E+01 G  
                           308.44-3.166E-02 &   2.086E+00 1.84E+03 3.18E+01 G  
                           295.95 3.731E+00 ?(  1.684E+00 1.81E+01 3.02E+01 G  
 
Cs-136   F   1.1767E-01                                      1.30E+01             
                           818.50 1.381E-01 ?(  7.974E-01 1.60E+02 1.00E+02 G  
                          1048.07 9.210E-02 ?(  1.194E+00 3.47E+02 8.00E+01 G  
                           340.57-3.014E-01 +   1.704E+00 1.64E+02 4.69E+01 G  
 
Np-239   T   1.2376E+00                                      2.36E+00             
                           103.70-1.255E-01 -   2.349E+00 5.38E+02 2.40E+01 X  
                           106.13 1.238E+00 ?(  2.212E+00 5.48E+01 2.27E+01 G  
                            99.50 5.810E-01 &   3.428E+00 1.72E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 14
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       1.2228E+00                                      1.11E+01             
                           531.00 1.223E+00 ?(  4.697E+00 1.10E+02 1.30E+01 G  
                            91.10-1.058E+00 +   2.820E+00 8.01E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.52       109.         7.     0.004    35.97   3.918E+00  P
 TH-227      50.16        71.        10.     0.005   128.77   2.658E+00   
 AM-241      59.61       118.        -4.    -0.002   397.05  -1.935E-01   
 TH-234      63.33       142.        20.     0.011    39.77   8.625E+00  P
 Np-237      86.21       147.         9.     0.005   186.79   9.316E-01   
 EU-155      87.75       133.        15.     0.008   113.75   6.274E-01   
 Nd-147      91.12       164.       -23.    -0.013    80.11  -1.058E+00   
 TH-234      92.58       137.        15.     0.008    34.48   3.454E+00  P
 Gd-153      98.75        68.         6.     0.004   185.25   2.682E-01   
 Np-239      98.82        69.         7.     0.004   171.51   5.810E-01   
 Gd-153     104.69        55.        18.     0.010    64.05   1.000E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 15
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     103.39        85.        -2.    -0.001   538.27  -1.255E-01   
 EU-155     104.71        70.        14.     0.008    86.86   8.306E-01   
 Np-239     106.71        67.        23.     0.013    54.79   1.238E+00   
 EU-152     121.76        76.        -8.    -0.004   162.34  -3.335E-01   
 CO-57      121.76        76.        -7.    -0.004   175.57  -1.029E-01   
 EU-154     123.62        59.         7.     0.004   152.49   2.210E-01   
 PA-234     130.44        95.       -17.    -0.009    85.29  -1.162E+00   
 HF-181     133.34        58.        21.     0.011    56.93   5.934E-01   
 CE-144     133.67        68.        15.     0.008    82.35   1.684E+00   
 HF-181     136.12        79.        -6.    -0.003   221.27  -1.239E+00   
 CO-57      136.52        79.        -6.    -0.003   221.03  -6.830E-01   
 Tc-99m     141.72        71.       -16.    -0.009    80.08  -2.295E-01   
 U-235      143.81        49.        18.     0.010    59.07   2.132E+00   
 CE-141     145.86        68.        -2.    -0.001   675.46  -4.644E-02   
 Ba-140     162.55        72.         7.     0.004   182.74   1.474E+00   
 U-235      164.13        63.        13.     0.007    89.44   3.563E+00   
 CE-139     165.84        76.        -3.    -0.002   440.18  -4.800E-02   
 U-235      206.38        47.        -7.    -0.004   142.93  -2.183E+00   
 TH-227     235.78       114.       -20.    -0.011    77.55  -2.826E+00   
 EU-152     244.81        59.        -8.    -0.004   142.79  -1.820E+00   
 TH-227     256.68        37.         8.     0.005   109.37   2.147E+00   
 Cd-113m    265.48        40.        -8.    -0.005   111.16  -2.597E+03   
 BI-210M    265.42        43.        -7.    -0.004   132.26  -2.713E-01   
 TL-208     277.87        41.        -2.    -0.001   578.04  -4.792E-01   
 Hg-203     279.32        40.        -3.    -0.002   295.68  -7.255E-02   
 Ir-192     294.98        24.        56.     0.031    18.08   3.731E+00   
 PA-231     299.67        34.        19.     0.010    49.63   1.544E+01   
 PA-233     299.68        32.        19.     0.011    47.98   6.190E+00   
 PA-231     301.72        49.        -7.    -0.004   148.90  -4.863E+00   
 Ba-140     305.11        33.         2.     0.001   378.53   1.032E+00   
 BI-210M    304.64        32.         3.     0.001   310.55   1.914E-01   
 PA-233     312.93        38.        -3.    -0.002   295.41  -1.729E-01   
 Ir-192     318.26        29.         6.     0.003   137.63   1.405E-01   
 CR-51      320.15        29.         2.     0.001   337.50   4.851E-01   
 La-140     327.28        30.         4.     0.002   224.27   3.742E-01   
 Cs-136     340.33        52.        -6.    -0.004   163.62  -3.014E-01   
 EU-152     344.56        25.         5.     0.003   140.87   4.431E-01   
 HF-181     344.50        17.         7.     0.004    91.43   1.026E+00   
 SB-125     427.47        21.         3.     0.002   196.95   3.014E-01   
 AG-108M    433.58        18.         6.     0.003   109.32   1.694E-01   
 SB-125     465.64        20.        -5.    -0.003   142.55  -1.215E+00   
 Ir-192     467.92        16.         8.     0.004    81.37   4.113E-01   
 PM-144     477.22        22.        -2.    -0.001   282.88  -1.598E-01   
 BE-7       478.85        12.         8.     0.005    67.85   2.216E+00   
 HF-181     480.84        29.        -6.    -0.004   126.59  -2.209E-01   
 La-140     487.26        25.        -4.    -0.002   174.08  -2.648E-01   
 RH-106     510.85        32.        34.     0.019    29.08   5.021E+00   
 Nd-147     530.76        14.         5.     0.003   109.97   1.223E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 16
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     538.05        18.         2.     0.001   295.80   2.568E-01   
 CS-134     563.02        25.        -4.    -0.002   208.45  -1.323E+00   
 CS-134     569.36        24.        -2.    -0.001   432.58  -3.362E-01   
 PA-234     569.85        24.        -2.    -0.001   358.07  -7.582E-01   
 BI-207     570.22        23.        -2.    -0.001   412.17  -5.431E-02   
 TL-208     582.66        25.        36.     0.020    21.43   1.391E+00  P
 SB-125     600.17        29.        -3.    -0.002   279.42  -5.127E-01   
 SB-124     601.83        19.         7.     0.004    94.82   2.371E-01   
 CS-134     607.31        37.        -8.    -0.005   109.84  -2.810E-01   
 RU-103     609.37        18.       108.     0.060    11.12   6.249E+01   
 AG-108M    613.94        37.        -6.    -0.003   144.37  -2.324E-01   
 SB-125     631.77        10.        -2.    -0.001   273.99  -5.070E-01   
 AG-110M    657.73        19.        -1.    -0.001   594.15  -3.897E-02   
 CS-137     662.18        23.         2.     0.001   383.04   7.431E-02   
 NB-94      702.00        19.        -3.    -0.002   190.67  -1.283E-01   
 EU-154     721.89        17.        -5.    -0.003   136.04  -8.473E-01   
 ZR-95      724.22        20.        -2.    -0.001   267.84  -2.083E-01   
 BI-212     728.53        14.         6.     0.003    98.85   2.967E+00   
 pm-146     747.17        17.        -2.    -0.001   305.60  -2.256E-01   
 ZR-95      756.38        16.         2.     0.001   267.64   1.581E-01   
 NB-95      766.08        27.         3.     0.002   230.89   1.287E-01   
 PA-234M    766.00        26.         4.     0.002   211.82   4.742E+01   
 EU-152     779.32        17.         3.     0.002   189.15   1.004E+00   
 BI-212     785.58        18.         5.     0.003   137.76   1.467E+01   
 CS-134     795.44        11.         6.     0.003    89.99   2.778E-01   
 CO-58      810.57        19.        -2.    -0.001   316.34  -8.288E-02   
 La-140     815.10        17.        -3.    -0.002   201.75  -5.393E-01   
 Cs-136     817.94        13.         3.     0.002   160.20   1.381E-01   
 MN-54      834.08        21.        -4.    -0.002   153.53  -1.866E-01   
 Co-56      845.80        21.        -7.    -0.004   105.25  -2.803E-01   
 TL-208     860.63        11.         5.     0.003    98.39   1.835E+00   
 PA-234     885.41        18.        -4.    -0.002   168.09  -1.695E+00   
 AG-110M    885.28        16.        -2.    -0.001   266.56  -1.341E-01   
 Sc-46      889.44        18.        -3.    -0.002   191.90  -1.445E-01   
 y-88       898.31        22.        -6.    -0.003   120.90  -2.761E-01   
 AG-110M    938.56        18.         2.     0.001   341.66   2.410E-01   
 PA-234     946.00        15.         2.     0.001   329.78   5.863E-01   
 EU-152     966.46        44.       -13.    -0.007    78.86  -4.081E+00   
 PA-234M   1000.58        17.         2.     0.001   270.86   1.271E+01   
 EU-154    1002.69        14.        -2.    -0.001   230.76  -6.479E-01   
 Cs-136    1048.79        12.         1.     0.001   347.48   9.210E-02   
 RH-106    1050.84        10.         3.     0.002   162.33   9.662E+00   
 Ga-68     1077.53        18.         3.     0.002   180.50   6.340E+00   
 Sc-46     1119.66        17.        13.     0.007    53.06   6.769E-01   
 Ta-182    1119.57        10.        -8.    -0.005    64.61  -1.254E+00   
 CO-60     1173.34        18.        -2.    -0.001   286.20  -1.193E-01   
 Ta-182    1188.91        18.        -3.    -0.001   240.36  -8.783E-01   
 Ta-182    1216.95         8.        -2.    -0.001   187.92  -4.849E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 17
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1238.27        23.         2.     0.001   310.98   1.943E-01   
 NA-22     1274.29        18.         4.     0.002   173.08   2.092E-01   
 EU-154    1274.28        18.         4.     0.002   173.29   5.934E-01   
 FE-59     1291.06        21.        -5.    -0.003   150.88  -6.165E-01   
 CO-60     1334.47         7.         3.     0.002   125.35   2.041E-01   
 AG-110M   1382.75        11.        -1.    -0.001   363.98  -3.463E-01   
 La-140    1596.12         8.        -1.    -0.001   360.21  -8.590E-02   
 Co-56     1768.80        17.        -7.    -0.004    98.68  -3.184E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.2162E+00    2.2163E+00    6.785E+01%                4.98E+00
 NA-22  #A    2.0919E-01    2.0919E-01    1.731E+02%                1.29E+00
 K-40         1.4410E+02    1.4410E+02    6.582E+00%                8.95E+00
 Sc-46  #A    2.6617E-01    2.6617E-01    5.306E+01%                9.95E-01
 CR-51  #A    4.8510E-01    4.8511E-01    3.375E+02%                5.86E+00
 MN-54  #A   -1.8663E-01   -1.8663E-01    1.535E+02%                1.01E+00
 FE-59  #A   -2.1723E-03   -2.1723E-03    2.214E+04%                1.83E+00
 Co-56  #A   -2.8029E-01   -2.8030E-01    1.053E+02%                1.02E+00
 CO-57  #A   -1.0289E-01   -1.0289E-01    1.756E+02%                6.20E-01
 CO-58  #A   -8.2881E-02   -8.2882E-02    3.163E+02%                9.54E-01
 CO-60  #A    2.0407E-01    2.0407E-01    1.254E+02%                9.23E-01
 ZN-65  #A   -9.2191E-03   -9.2191E-03    8.104E+03%                2.74E+00
 NB-94  #A   -1.2832E-01   -1.2832E-01    1.907E+02%                8.75E-01
 ZR-95  #A    1.5811E-01    1.5811E-01    2.676E+02%                1.54E+00
 NB-95  #A    1.2871E-01    1.2871E-01    2.309E+02%                1.06E+00
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.23E-01
 RH-106 #A    1.1242E+00    1.1242E+00    1.623E+02%                8.23E+00
 AG-108M#A    1.6945E-01    1.6945E-01    1.093E+02%                6.43E-01
 AG-110M#A   -1.3703E-02   -1.3703E-02    2.167E+02%                1.30E+00
 SN-113 #A    6.4313E-04    6.4313E-04    3.694E+04%                8.85E-01
 SB-124 #A    2.3710E-01    2.3710E-01    9.482E+01%                7.71E-01
 SB-125 #A    3.0142E-01    3.0142E-01    1.970E+02%                2.12E+00
 I-131  #A    0.0000E+00    0.0000E+00    5.774E+02%                8.12E-01
 Gd-153 #A    5.7627E-01    5.7627E-01    6.405E+01%                1.71E+00
 Ga-68  #A    6.2617E+00    6.3400E+00    1.805E+02%                4.09E+01
 Tc-99m #A   -2.2897E-01   -2.2950E-01    8.008E+01%                6.14E-01
 BA-133  A   -1.6385E-01   -1.6385E-01    1.790E+02%                1.03E+00
 CS-134 #A   -2.0060E-02   -2.0060E-02    7.100E+01%                1.06E+00
 CS-137 #A    7.4312E-02    7.4312E-02    3.830E+02%                1.03E+00
 CE-139 #A   -4.8002E-02   -4.8003E-02    4.402E+02%                7.36E-01
 Ba-140 #A    5.6905E-01    5.6907E-01    1.713E+02%                2.77E+00
 La-140 #A   -5.1796E-03   -5.1798E-03    2.122E+02%                1.18E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 18
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 CE-141 #A   -4.6437E-02   -4.6438E-02    6.755E+02%                1.10E+00
 CE-144 #A    1.6844E+00    1.6844E+00    8.235E+01%                4.64E+00
 PM-144 #A   -5.7024E-04   -5.7024E-04    3.933E+04%                8.39E-01
 EU-152 #A    6.2705E-01    6.2705E-01    1.179E+02%                2.18E+00
 EU-154 #A    3.1607E-01    3.1607E-01    1.525E+02%                7.52E+00
 EU-155 #A    7.1042E-01    7.1042E-01    7.156E+01%                2.42E+00
 HF-181 #A    1.6828E-01    1.6828E-01    5.540E+01%                9.70E-01
 Ta-182 #A   -1.2540E+00   -1.2540E+00    6.461E+01%                2.66E+00
 Hg-203 #A   -7.2545E-02   -7.2546E-02    2.957E+02%                7.57E-01
 TL-208 #     1.4480E+00    1.4480E+00    2.463E+01%                9.90E-01
 pm-146 #A   -2.2557E-01   -2.2557E-01    3.056E+02%                2.52E+00
 y-88   #A   -2.7615E-01   -2.7615E-01    1.209E+02%                1.16E+00
 Cd-113m#A   -2.5965E+03   -2.5965E+03    1.112E+02%                9.88E+03
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.12E+01
 PB-210 #A    3.9180E+00    3.9180E+00    2.076E+02%                3.01E+01
 PB-212       5.5570E+00    5.5570E+00    1.174E+01%                1.69E+00
 PB-214       6.5413E+00    6.5413E+00    1.161E+01%                1.75E+00
 BI-207 #A   -5.4311E-02   -5.4311E-02    4.122E+02%                8.12E-01
 BI-212 #A    2.9675E+00    2.9675E+00    9.885E+01%                1.01E+01
 BI-214       7.5541E+00    7.5541E+00    1.162E+01%                1.74E+00
 BI-210M#A   -1.0524E-01   -1.0524E-01    1.323E+02%                1.24E+00
 RA-224  A    1.1275E+01    1.1275E+01    5.279E+01%                1.94E+01
 AC-228       8.9391E+00    8.9391E+00    1.086E+01%                1.86E+00
 TH-227 #A   -2.8265E+00   -2.8265E+00    7.755E+01%                7.30E+00
 TH-229 #A    3.3711E+00    3.3711E+00    1.066E+02%                1.22E+01
 TH-234 #A    5.5516E+00    5.5516E+00    6.786E+01%                2.55E+01
 PA-231 #A    4.4879E+00    4.4879E+00    4.963E+01%                2.50E+01
 PA-233 #A    7.6191E-01    7.6191E-01    4.798E+01%                1.81E+00
 PA-234 #A   -1.1621E+00   -1.1621E+00    8.529E+01%                3.32E+00
 PA-234M#A    2.1733E+01    2.1733E+01    1.719E+02%                1.26E+02
 U-235  #A    2.5851E+00    2.5851E+00    5.359E+01%                4.13E+00
 AM-241 #A   -1.9354E-01   -1.9354E-01    3.970E+02%                2.65E+00
 Np-237 #A    9.3157E-01    9.3157E-01    1.868E+02%                5.92E+00
 Ir-192 #C    8.6442E-01    8.6443E-01    1.808E+01%                6.73E-01
 Cs-136 #A    1.1766E-01    1.1767E-01    1.602E+02%                7.97E-01
 Np-239 #A    1.2372E+00    1.2376E+00    5.479E+01%                2.21E+00
 Nd-147 #A    1.2227E+00    1.2228E+00    1.100E+02%                4.70E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:18:22 PMPage 19
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140336.An1            
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.4 keV)     1.840E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.4 keV) 1.8396417E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20140346
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-13-E 
             Detector: Ge14 SN/11080670   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-13-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:48        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:49:05     Real Time: 1830   sec
        Analysis Time: 2/10/2014 16:19        Dead Time: 1.65   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-02-08_0059.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.281E-01          818.6     1.867E+00    1.867E+00    6.929E+00
NA-22      9.573E-03         3500.0     3.350E-01    3.350E-01    1.296E+00
K-40       1.492E+02            7.5     1.118E+01    1.354E+01    1.433E+01
Sc-46      2.747E-01           78.7     2.163E-01    2.167E-01    8.973E-01
CR-51      2.171E-01          743.3     1.614E+00    1.614E+00    5.912E+00
MN-54     -2.751E-02          887.5     2.441E-01    2.441E-01    9.333E-01
FE-59      3.246E-03        18150.0     5.891E-01    5.891E-01    2.247E+00
Co-56      1.849E-01          141.8     2.623E-01    2.625E-01    9.420E-01
CO-57      3.704E-01           48.0     1.779E-01    1.789E-01    5.339E-01
CO-58      1.842E-01          152.1     2.801E-01    2.802E-01    1.003E+00
CO-60      2.396E-01          143.7     3.441E-01    3.443E-01    1.247E+00
ZN-65     -6.367E-01          146.1     9.300E-01    9.305E-01    3.263E+00
NB-94      1.111E-01          121.4     1.349E-01    1.350E-01    6.743E-01
ZR-95     -3.217E-01          166.9     5.369E-01    5.372E-01    1.916E+00
NB-95      7.209E-03         3948.0     2.846E-01    2.846E-01    1.065E+00
RU-103     1.213E-01          149.5     1.814E-01    1.816E-01    6.559E-01
RH-106     3.518E+00           92.2     3.244E+00    3.249E+00    8.322E+00
AG-108M    1.170E-02         1881.0     2.200E-01    2.200E-01    8.124E-01
AG-110M    1.401E-01          143.6     2.012E-01    2.013E-01    5.425E-01
SN-113    -6.314E-02          503.7     3.181E-01    3.181E-01    1.152E+00
SB-124    -1.255E-01          175.6     2.203E-01    2.204E-01    7.957E-01
SB-125     3.683E-01           85.8     3.161E-01    3.166E-01    2.314E+00
I-131      1.312E-02          453.3     5.945E-02    5.945E-02    8.705E-01
Gd-153     4.480E-01           98.7     4.422E-01    4.431E-01    1.500E+00
Ga-68      6.472E+00          158.9     1.028E+01    1.029E+01    3.754E+01
Tc-99m     1.138E-01          144.5     1.645E-01    1.646E-01    5.657E-01
BA-133     1.643E-01          138.0     2.267E-01    2.268E-01    8.083E-01
CS-134     3.961E-02          519.8     2.059E-01    2.059E-01    7.748E-01
CS-137     1.642E-02         1570.0     2.578E-01    2.578E-01    9.788E-01
CE-139    -4.348E-03         4120.0     1.791E-01    1.791E-01    6.382E-01
Ba-140     7.393E-01          109.0     8.059E-01    8.068E-01    2.821E+00
La-140     1.096E-01           99.4     1.089E-01    1.091E-01    6.716E-01
CE-141     3.682E-01           86.2     3.172E-01    3.178E-01    1.066E+00
CE-144    -7.033E-01          181.5     1.277E+00    1.277E+00    4.416E+00
PM-144     2.037E-01          109.3     2.227E-01    2.230E-01    7.841E-01
EU-152     2.796E-01          195.8     5.475E-01    5.477E-01    2.199E+00
EU-154     9.468E-02          179.9     1.703E-01    1.704E-01    6.175E+00
EU-155     1.576E+00           25.6     4.042E-01    4.133E-01    2.331E+00
HF-181     3.474E-01           48.0     1.668E-01    1.678E-01    8.921E-01
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Ta-182     1.459E+00           78.3     1.143E+00    1.145E+00    4.461E+00
Hg-203    -5.161E-02          436.1     2.251E-01    2.251E-01    8.029E-01
TL-208     1.774E+00           20.8     3.690E-01    3.803E-01    9.021E-01
pm-146    -1.822E-01          391.9     7.139E-01    7.140E-01    2.666E+00
y-88      -6.839E-02          422.7     2.891E-01    2.891E-01    1.086E+00
Cd-113m    1.407E+03          145.6     2.048E+03    2.051E+03    7.277E+03
Cd-109     6.981E-01          683.5     4.771E+00    4.772E+00    1.658E+01
PB-210     5.182E+00          137.9     7.144E+00    7.151E+00    2.636E+01
PB-212     5.766E+00           11.9     6.857E-01    7.806E-01    1.460E+00
PB-214     6.516E+00           10.3     6.698E-01    7.505E-01    1.190E+00
BI-207     6.091E-02          332.1     2.022E-01    2.023E-01    7.511E-01
BI-212     8.772E+00           35.5     3.110E+00    3.143E+00    8.524E+00
BI-214     6.738E+00           13.4     9.021E-01    9.677E-01    1.595E+00
BI-210M   -1.552E-01          195.1     3.028E-01    3.030E-01    1.074E+00
RA-224    -2.680E+01           37.4     1.002E+01    1.016E+01    3.215E+01
AC-228     8.425E+00           15.1     1.270E+00    1.341E+00    1.393E+00
TH-227     3.104E+00           30.8     9.573E-01    9.785E-01    2.534E+00
TH-229     3.882E+00           78.1     3.032E+00    3.048E+00    1.105E+01
TH-234     2.803E+00          115.6     3.241E+00    3.244E+00    2.100E+01
PA-231     9.228E-01          160.9     1.484E+00    1.485E+00    2.189E+01
PA-233     3.217E-01          126.2     4.059E-01    4.063E-01    1.457E+00
PA-234     3.706E-01          277.7     1.029E+00    1.029E+00    2.960E+00
PA-234M    1.289E+01          302.3     3.895E+01    3.895E+01    1.436E+02
U-235      2.642E-01          119.5     3.158E-01    3.161E-01    5.538E+00
AM-241     2.431E-01          251.3     6.109E-01    6.110E-01    2.116E+00
Np-237    -3.294E-01          350.9     1.156E+00    1.156E+00    4.037E+00
Ir-192     8.423E-01           19.9     1.673E-01    1.746E-01    6.087E-01
Cs-136     3.060E-04          317.4     9.712E-04    9.714E-04    9.743E-01
Np-239    -2.101E-01          318.7     6.698E-01    6.699E-01    2.329E+00
Nd-147     1.247E+00           33.2     4.138E-01    4.200E-01    5.330E+00
-----------------------------------------------------------------------------
Total      1.645E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-13-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140346.An1

 Acquisition information
        Start time:                 2/10/2014 3:49:05 PM
        Live time:               1800
        Real time:               1830
        Dead time:                  1.65 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:48:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-02-08_0059.PBC
                                                 2/8/2014 12:59:45 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1052

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.76        9.  37.33   0.75  2.171E-02    46.54   4.250    PBC<MDA PB210 
    50.26       11.  92.28   0.75  2.439E-02    50.14   8.000    PBC<MDA TH227 
    58.88        5. 251.25   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.57        9.  49.99   0.77  3.281E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.89       53.  26.72   0.78  3.813E-02
    77.09       86.  17.49   0.78  3.893E-02
    87.26       44.  25.64   0.79  4.164E-02    86.54  30.700  1.927E+00 EU155 
    89.08        2. 683.51   0.79  4.196E-02    88.04   3.790    PBC<MDA Cd109 
    90.14       47.  28.21   0.45  4.237E-02    91.10  28.300  2.176E+00 Nd147 
    92.83        9.  44.27   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.88       54.  28.88   1.32  4.291E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.246E+01 AC228 
    98.69       11.  98.72   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
   101.67        1. 879.32   0.81  4.392E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  5.513E-02 Np239 
   105.28       18.  65.97   0.81  4.403E-02   105.31  21.200    PBC<MDA EU155 
   122.01        6. 166.80   0.83  4.378E-02   122.06  85.600    PBC<MDA CO57  
                                               121.78  28.580  2.770E-01 EU152 
   122.89        3. 312.93   0.83  4.380E-02   123.10  40.790    PBC<MDA EU154 
   122.93        6. 179.90   0.83  4.372E-02   123.10  40.790    PBC<MDA EU154 
   131.16        3. 462.30   0.84  4.301E-02   131.29  18.000    PBC<MDA PA234 
   136.28       21.  48.02   0.84  4.243E-02   136.30   5.850  4.740E+00 HF181 
                                               136.47  10.680  2.598E+00 CO57  
   136.28       21.  48.02   0.84  4.245E-02   136.30   5.850    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  2.597E+00 CO57  
   140.13        7. 144.49   0.85  4.193E-02   140.51  89.300    PBC<MDA Tc99m 
   144.71       13.  86.16   0.85  4.125E-02   145.44  48.200    PBC<MDA CE141 
   164.28        8. 119.55   0.87  3.841E-02   163.38   5.080    PBC<MDA U235  
                                               162.66   6.220  1.744E+00 Ba140 
   193.40        9. 102.33   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   209.45        9. 118.07   0.92  3.224E-02   210.85   2.990    PBC<MDA TH229 
   234.40       20.  30.84   0.94  2.957E-02   235.97  12.300  3.039E+00 TH227 
   238.58      142.  10.99   1.04  2.932E-02   238.63  43.300  5.766E+00 PB212 
   241.75       43.  29.59   0.68  2.900E-02   242.00   7.430  1.099E+01 PB214 
   256.25        2. 314.43   0.96  2.775E-02   256.24   7.000    PBC<MDA TH227 
   263.96        4. 145.59   0.97  2.714E-02   263.70   0.006    PBC<MDA Cd113m
   278.33        3. 314.92   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
   284.41        2. 453.26   0.99  2.560E-02   284.30   6.140    PBC<MDA I131  
   295.22       48.  19.86   1.00  2.481E-02   295.09  19.300  5.012E+00 PB214 
                                               295.95  30.160  3.582E+00 Ir192 
                                               295.95  30.160  3.582E+00 Ir192 
   295.28       63.  15.58   0.65  2.487E-02   295.09  19.300  7.259E+00 PB214 
                                               295.95  30.160  4.656E+00 Ir192 
   300.14        5. 160.85   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.509E+00 PA231 
                                               300.18   6.200  1.789E+00 PA233 
   300.14        5. 160.85   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.509E+00 PA231 
                                               300.18   6.200  1.789E+00 PA233 
   300.19        6. 126.16   1.01  2.454E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.504E+00 PA231 
                                               300.18   6.200  2.185E+00 PA233 
   308.75        8.  80.35   1.01  2.403E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  5.886E-01 Ir192 
   319.76        1. 743.32   1.03  2.334E-02   320.08   9.940    PBC<MDA CR51  
   338.14       42.  26.30   0.57  2.235E-02   338.32  12.010  8.692E+00 AC228 
   344.63        4. 134.45   1.05  2.197E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  7.141E-01 HF181 
   344.70        3. 195.79   1.05  2.205E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  5.533E-01 HF181 
                                               344.29  26.500  3.135E-01 EU152 
   351.99       90.  11.06   0.92  2.167E-02   351.93  37.600  6.135E+00 PB214 
   352.78        4. 137.98   1.06  2.148E-02   356.00  62.050    PBC<MDA BA133 
   486.70        5.  99.36   1.18  1.677E-02   487.02  45.500    PBC<MDA La140 
   498.01        3. 149.54   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.213E-01 RU103 
   510.80       18.  50.92   1.21  1.612E-02   511.86  20.000    PBC<MDA RH106 
   531.28        1. 713.64   1.23  1.566E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  1.979E-01 Nd147 
   535.51        5. 109.00   1.23  1.551E-02   537.26  24.390    PBC<MDA Ba140 
                                               537.26  24.390  7.393E-01 Ba140 
   569.73        2. 332.05   1.26  1.481E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  6.091E-02 BI207 
   569.90        2. 307.91   1.26  1.481E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  6.563E-02 BI207 
   583.28       39.  20.81   1.27  1.453E-02   583.02  84.500  1.774E+00 TL208 
   600.00        5.  85.81   1.29  1.419E-02   600.50  17.860    PBC<MDA SB125 
                                               600.50  17.860  1.189E+00 SB125 
   604.23        1. 519.83   1.29  1.412E-02   604.71  97.620    PBC<MDA CS134 
   609.32       59.  16.24   1.30  1.401E-02   609.31  46.090    PBC<MDA BI214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  4
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  4.050E+01 RU103 
                                               610.30   5.750  4.050E+01 RU103 
   609.35       78.  12.28   1.20  1.403E-02   609.31  46.090  6.738E+00 BI214 
                                               610.30   5.750  5.408E+01 RU103 
   622.58        6.  92.22   1.31  1.380E-02   621.92   9.930    PBC<MDA RH106 
   695.69        5. 109.35   1.37  1.260E-02   696.54  99.000    PBC<MDA PM144 
   705.57        1. 338.24   1.38  1.251E-02   702.63  97.900    PBC<MDA NB94  
   727.25       15.  35.45   1.40  1.217E-02   727.17   7.550  8.772E+00 BI212 
   763.05        4. 143.63   1.43  1.170E-02   763.94  22.280    PBC<MDA AG110M
   785.39        4. 105.27   1.45  1.144E-02   785.42   1.280    PBC<MDA BI212 
   810.73        4. 152.06   1.47  1.115E-02   810.78  99.460    PBC<MDA CO58  
   847.68        4. 141.82   1.50  1.076E-02   846.77  99.935    PBC<MDA Co56  
   860.81        2. 316.66   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   871.88        3. 121.43   1.52  1.052E-02   871.10  99.890    PBC<MDA NB94  
   911.40       44.  15.08   0.67  1.014E-02   911.07  29.000  8.314E+00 AC228 
   960.38        0. 862.59   1.60  9.682E-03   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  1.840E-01 EU152 
   969.26       14.  44.51   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
  1001.07        2. 302.25   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1048.44        2. 178.25   1.66  9.027E-03  1048.07  80.000    PBC<MDA Cs136 
                                              1050.36   1.560  9.188E+00 RH106 
  1048.61        1. 481.15   1.66  9.043E-03  1048.07  80.000    PBC<MDA Cs136 
                                              1050.36   1.560  4.077E+00 RH106 
  1077.41        3. 158.85   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.59        1. 397.98   1.71  8.614E-03  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  5.900E-01 EU152 
  1120.23        7.  95.42   1.72  8.556E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.761E-01 Sc46  
                                              1121.30  34.900  1.365E+00 Ta182 
  1120.39        8.  78.73   1.72  8.561E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.495E-01 Sc46  
                                              1121.30  34.900  1.575E+00 Ta182 
  1188.91        4. 124.25   1.77  8.153E-03  1189.05  16.200    PBC<MDA Ta182 
  1332.41        3. 143.66   1.87  7.423E-03  1332.50  99.980    PBC<MDA CO60  
  1461.05      197.   7.38   1.96  6.879E-03  1460.83  10.670  1.492E+02 K40   
  1764.77        7.  42.49   2.14  5.878E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.66    74.82        68.        55. 1.434E+03   28.15   0.578  -        
   307.45    77.02        60.        87. 2.235E+03   17.70   0.462  -      s 
   359.91    90.14        84.         9. 2.032E+02  154.69   0.447  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  5
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.45    46.76        78.         9.     0.005    37.33   0.750s
 TH-227    200.47    50.26        48.        11.     0.006    92.28   0.751s
 AM-241    234.93    58.88        71.         5.     0.003   251.25   0.761s
 TH-234    253.69    63.57        91.         9.     0.005    49.99   0.765s
 Np-237    341.94    85.64        63.        -3.    -0.002   350.89   0.789s
 EU-155    348.42    87.26        42.        44.     0.025    25.64   0.790s
 Cd-109    355.68    89.08        92.         2.     0.001   683.51   0.791s
 Nd-147    359.39    90.01        59.        37.     0.021    33.20   0.794s
 TH-234    370.67    92.83       127.         9.     0.005    44.27   0.796s
 AC-228    370.90    92.88        58.        54.     0.030    28.88   1.319s
 Gd-153    394.10    98.69        49.        11.     0.006    98.72   0.801s
 Gd-153    406.02   101.67        42.         1.     0.001   879.32   0.807s
 Np-239    415.44   104.02        70.        -2.    -0.001   499.01   0.807s
 EU-155    420.48   105.28        61.        18.     0.010    65.97   0.809s
 Np-239    424.46   106.28        71.        -4.    -0.002   318.74   0.810s
 EU-152    490.88   122.89        53.         3.     0.002   312.93   0.826s
 CO-57     487.36   122.01        51.         6.     0.003   166.80   0.826s
 EU-154    491.07   122.93        55.         6.     0.003   179.90   0.827s
 PA-234    523.97   131.16        68.         3.     0.001   462.30   0.836s
 HF-181    531.20   132.97        55.        -4.    -0.002   286.47   0.838s
 CE-144    534.45   133.78        56.        -6.    -0.003   181.53   0.838s
 HF-181    544.43   136.28        41.        21.     0.012    48.02   0.841 
 CO-57     544.43   136.28        41.        21.     0.012    48.02   0.841 
 Tc-99m    559.81   140.13        54.         7.     0.004   144.49   0.845 
 CE-141    578.14   144.71        58.        13.     0.007    86.16   0.850s
 Ba-140    649.57   162.57        43.        -3.    -0.002   293.58   0.868s
 U-235     656.42   164.28        37.         8.     0.004   119.55   0.869s
 TH-229    772.84   193.40        35.         9.     0.005   102.33   0.899s
 U-235     818.20   204.74        54.        -9.    -0.005   132.83   0.911s
 TH-229    837.06   209.45        47.         9.     0.005   118.07   0.917s
 TH-227    936.82   234.40         9.        20.     0.011    30.84   0.942s
 PB-212    953.53   238.58        43.       132.     0.073    10.99   1.045 
 RA-224    959.01   239.95       203.       -58.    -0.032    37.38   0.947s
 PB-214    966.20   241.75        40.        43.     0.024    29.59   0.681s
 EU-152    973.41   243.55        39.        -6.    -0.003   154.52   0.951s
 TH-227   1024.20   256.25        29.         2.     0.001   314.43   0.963s
 Cd-113m  1055.04   263.96        16.         4.     0.002   145.59   0.970s
 BI-210M  1063.11   265.98        25.        -4.    -0.002   195.08   0.972s
 TL-208   1112.53   278.33        33.         3.     0.001   314.92   0.983s
 Hg-203   1116.84   279.41        36.        -2.    -0.001   436.14   0.985s
 I-131    1136.81   284.41        26.         2.     0.001   453.26   0.990s
 PB-214   1180.29   295.28        16.        63.     0.035    15.58   0.654s
 Ir-192   1180.06   295.22        22.        48.     0.027    19.86   1.002s
 PB-212   1199.74   300.14        29.         5.     0.003   160.85   1.006 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  6
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231   1199.74   300.14        29.         5.     0.003   160.85   1.006s
 PA-233   1199.93   300.19        25.         6.     0.003   126.16   1.006s
 PA-231   1211.16   303.00        29.        -3.    -0.002   286.49   1.008s
 BA-133   1211.25   303.02        28.        -3.    -0.002   281.58   1.009s
 Ba-140   1216.93   304.44        23.        -4.    -0.002   187.37   1.011s
 BI-210M  1216.88   304.42        23.        -4.    -0.002   188.66   1.011s
 Ir-192   1234.19   308.75        17.         8.     0.004    80.35   1.014s
 CR-51    1278.21   319.76        22.         1.     0.001   743.32   1.025s
 La-140   1315.21   329.01        31.        -3.    -0.002   262.30   1.034s
 AC-228   1351.72   338.14        16.        42.     0.023    26.30   0.574s
 Cs-136   1368.50   342.34        22.        -2.    -0.001   359.21   1.045s
 EU-152   1377.96   344.70        19.         3.     0.002   195.79   1.049s
 HF-181   1377.69   344.63        14.         4.     0.002   134.45   1.051s
 PB-214   1407.11   351.99        10.        90.     0.050    11.06   0.915 
 BA-133   1410.25   352.78        13.         4.     0.002   137.98   1.060s
 I-131    1455.72   364.14        27.        -1.    -0.001   824.51   1.069s
 BA-133   1533.23   383.52        27.        -4.    -0.002   186.74   1.087s
 SN-113   1567.20   392.02        26.        -1.    -0.001   503.73   1.095s
 SB-125   1708.60   427.37        19.        -1.    -0.001   497.11   1.129s
 pm-146   1820.27   455.29        13.        -2.    -0.001   242.38   1.154s
 SB-125   1855.08   463.99        25.        -2.    -0.001   341.35   1.163s
 Ir-192   1873.05   468.48        23.        -3.    -0.002   235.62   1.167s
 BE-7     1914.90   478.95        18.        -1.     0.000   818.60   1.176s
 HF-181   1925.90   481.70        17.        -1.    -0.001   595.04   1.180s
 La-140   1945.92   486.70         8.         5.     0.003    99.36   1.185s
 RU-103   1991.14   498.01        10.         3.     0.002   149.54   1.194s
 RH-106   2042.29   510.80        32.        18.     0.010    50.92   1.208s
 Nd-147   2124.24   531.28        13.         1.     0.000   713.64   1.225s
 Ba-140   2141.14   535.51        13.         5.     0.003   109.00   1.231s
 PA-234   2278.72   569.90        13.         2.     0.001   307.91   1.261s
 BI-207   2278.05   569.73        13.         2.     0.001   332.05   1.261s
 TL-208   2332.23   583.28        14.        39.     0.022    20.81   1.273 
 SB-125   2399.13   600.00         8.         5.     0.003    85.81   1.289s
 SB-124   2405.35   601.56        14.        -3.    -0.002   175.58   1.291s
 CS-134   2416.04   604.23        13.         1.     0.001   519.83   1.292s
 BI-214   2436.50   609.35        12.        78.     0.044    12.28   1.195 
 RU-103   2436.41   609.32        16.        59.     0.033    16.24   1.297s
 AG-108M  2449.97   612.71        20.        -4.    -0.002   178.80   1.301s
 PM-144   2473.05   618.48        17.        -2.    -0.001   382.45   1.304s
 RH-106   2489.42   622.58        15.         6.     0.004    92.22   1.308s
 AG-110M  2630.18   657.76        13.        -2.    -0.001   266.36   1.340s
 PM-144   2781.92   695.69        10.         5.     0.003   109.35   1.374s
 NB-94    2821.41   705.57         7.         1.     0.001   338.24   1.379s
 AG-108M  2899.94   725.20        18.        -5.    -0.003   123.49   1.397s
 EU-154   2888.52   722.34        17.        -1.    -0.001   580.99   1.397s
 ZR-95    2890.00   722.71        17.        -1.    -0.001   489.63   1.398s
 BI-212   2908.14   727.25         6.        15.     0.008    35.45   1.400s
 pm-146   2972.56   743.35        13.        -1.    -0.001   391.93   1.417s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  7
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95    3030.44   757.82        17.        -4.    -0.002   166.89   1.426s
 AG-110M  3051.37   763.05        11.         4.     0.002   143.63   1.432s
 PA-234M  3067.39   767.05        16.        -1.    -0.001   507.11   1.434s
 EU-152   3111.62   778.11        18.        -5.    -0.003   127.99   1.444s
 BI-212   3140.77   785.39         8.         4.     0.002   105.27   1.450s
 CO-58    3242.14   810.73        14.         4.     0.002   152.06   1.471s
 La-140   3260.12   815.23        15.        -2.    -0.001   302.62   1.476s
 Cs-136   3281.16   820.49        13.        -1.    -0.001   413.94   1.478s
 MN-54    3338.59   834.84        11.        -1.     0.000   887.51   1.492s
 Co-56    3389.96   847.68        11.         4.     0.002   141.82   1.501s
 TL-208   3442.49   860.81        15.         2.     0.001   316.66   1.513s
 NB-94    3486.80   871.88         6.         3.     0.002   121.43   1.522s
 EU-154   3498.10   874.71         6.         0.     0.000   736.01   1.523s
 y-88     3590.88   897.90        12.        -1.    -0.001   422.69   1.544s
 AC-228   3644.91   911.40         0.        44.     0.024    15.08   0.666s
 AG-110M  3747.28   936.99        22.        -6.    -0.003   121.76   1.576s
 PA-234   3779.23   944.98        15.        -4.    -0.002   136.44   1.582s
 EU-152   3840.85   960.38         8.         0.     0.000   862.59   1.597s
 AC-228   3876.40   969.26        11.        14.     0.008    44.51   1.601s
 PA-234M  4003.69  1001.07        14.         2.     0.001   302.25   1.626s
 EU-154   4019.36  1004.99        15.        -1.     0.000   790.92   1.629s
 Cs-136   4193.91  1048.61        12.         1.     0.001   481.15   1.663s
 RH-106   4193.21  1048.44         7.         2.     0.001   178.25   1.664s
 Ga-68    4309.13  1077.41         9.         3.     0.002   158.85   1.685s
 EU-152   4449.91  1112.59        12.         1.     0.001   397.98   1.712s
 ZN-65    4461.00  1115.36        24.        -5.    -0.003   146.06   1.714s
 Sc-46    4481.13  1120.39        18.         8.     0.005    78.73   1.718s
 Ta-182   4480.50  1120.23        21.         7.     0.004    95.42   1.719s
 CO-60    4680.92  1170.32        14.        -3.    -0.002   169.58   1.757s
 Ta-182   4755.30  1188.91        10.         4.     0.002   124.25   1.769s
 CO-60    5329.59  1332.41         9.         3.     0.002   143.66   1.871s
 EU-152   5624.91  1406.20         9.        -3.    -0.002   149.24   1.923s
 K-40     5844.44  1461.05        12.       197.     0.109     7.38   1.958 
 BI-214   7060.18  1764.77         5.         7.     0.004    42.49   2.145s
 Co-56    7068.72  1766.90        14.        -7.    -0.004    84.92   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.2808E-01                                      5.31E+01             
                           477.60-2.281E-01 ?(  6.929E+00 8.19E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  8
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C   9.5728E-03                                      9.50E+02             
                          1274.53 9.573E-03 %(  1.296E+00 3.50E+03 9.99E+01 G  
 
K-40     N   1.4917E+02                                      4.66E+11             
                          1460.83 1.492E+02  (P 1.433E+01 7.38E+00 1.07E+01 G  
 
Sc-46    F   2.7474E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  8.973E-01 1.00E+03 1.00E+02 G  
                          1120.55 5.495E-01 &(  1.458E+00 7.87E+01 1.00E+02 G  
 
CR-51    F   2.1707E-01                                      2.77E+01             
                           320.08 2.171E-01 &(  5.912E+00 7.43E+02 9.94E+00 G  
 
MN-54    C  -2.7508E-02                                      3.12E+02             
                           834.85-2.751E-02 ?(  9.333E-01 8.88E+02 1.00E+02 G  
 
FE-59    F   3.2460E-03                                      4.45E+01             
                          1099.25 3.246E-03 %(  2.247E+00 1.81E+04 5.65E+01 G  
                          1291.60 0.000E+00 -   3.402E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.8494E-01                                      7.73E+01             
                           846.77 1.849E-01 ?(  9.420E-01 1.42E+02 9.99E+01 G  
                          1238.28 0.000E+00 -   2.036E+00 1.00E+03 6.61E+01 G  
                          1037.84 0.000E+00 -   1.228E+01 1.00E+03 1.41E+01 G  
                          1771.35-4.283E+00 +   1.239E+01 8.49E+01 1.55E+01  A 
 
CO-57    C   3.7043E-01                                      2.72E+02             
                           122.06 9.253E-02 ?(  5.339E-01 1.67E+02 8.56E+01 G  
                           136.47 2.598E+00 ?(  3.998E+00 4.80E+01 1.07E+01 G  
 
CO-58    C   1.8420E-01                                      7.09E+01             
                           810.78 1.842E-01 ?(  1.003E+00 1.52E+02 9.95E+01 G  
 
CO-60    F   2.3955E-01                                      1.93E+03             
                          1332.50 2.395E-01 ?(  1.247E+00 1.44E+02 1.00E+02 G  
                          1173.24-2.253E-01 &   1.374E+00 1.70E+02 9.99E+01 G  
 
ZN-65    F  -6.3672E-01                                      2.44E+02             
                          1115.55-6.367E-01 ?(  3.263E+00 1.46E+02 5.06E+01 G  
 
NB-94    I   1.1111E-01                                      7.41E+06             
                           702.63 5.149E-02 ?(  6.743E-01 3.38E+02 9.79E+01 G  
                           871.10 1.695E-01 ?(  7.457E-01 1.21E+02 9.99E+01 G  
 
ZR-95    I  -3.2174E-01                                      6.40E+01             
                           756.73-3.217E-01 ?(  1.916E+00 1.67E+02 5.45E+01 G  
                           724.20-1.233E-01 +   2.234E+00 4.90E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage  9
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I   7.2088E-03                                      6.40E+01             
                           765.79 7.209E-03 %(  1.065E+00 3.95E+03 9.98E+01 G  
 
RU-103   I   1.2134E-01                                      3.93E+01             
                           497.05 1.213E-01 ?(  6.559E-01 1.50E+02 9.09E+01 G  
                           610.30 4.050E+01 ?   1.478E+01 1.62E+01 5.75E+00 GA 
 
RH-106   I   3.5180E+00                                      3.74E+02             
                           621.92 2.627E+00 &(  8.322E+00 9.22E+01 9.93E+00 G  
                          1050.36 9.188E+00 ?(  6.088E+01 1.78E+02 1.56E+00 G  
                           511.86 3.054E+00 &   5.000E+00 5.09E+01 2.00E+01 GA 
 
AG-108M  C   1.1695E-02                                      1.53E+05             
                           433.94 1.170E-02 %(  8.124E-01 1.88E+03 9.05E+01 G  
                           722.94-2.609E-01 +   1.128E+00 1.23E+02 9.08E+01 G  
                           614.28-1.638E-01 +   1.043E+00 1.79E+02 8.98E+01 G  
 
AG-110M  F   1.4009E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  5.425E-01 1.00E+03 7.27E+01 G  
                           657.76-8.754E-02 +   8.608E-01 2.66E+02 9.46E+01 G  
                           937.49-9.484E-01 +   4.020E+00 1.22E+02 3.44E+01 G  
                          1384.30 0.000E+00 ?(  2.344E+00 1.00E+03 2.43E+01 G  
                           763.94 7.498E-01 &(  3.873E+00 1.44E+02 2.23E+01 G  
 
SN-113   F  -6.3142E-02                                      1.15E+02             
                           391.69-6.314E-02 ?(  1.152E+00 5.04E+02 6.40E+01 G  
 
SB-124   F  -1.2547E-01                                      6.02E+01             
                           602.73-1.255E-01 ?(  7.957E-01 1.76E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.407E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 +   1.702E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   3.6834E-01                                      1.01E+03             
                           427.88-1.266E-01 ?(  2.314E+00 4.97E+02 2.96E+01 G  
                           600.50 1.189E+00 ?(  3.504E+00 8.58E+01 1.79E+01 G  
                           635.89 5.190E-03 %   6.402E+00 3.17E+04 1.13E+01 G  
                           463.37-6.373E-01 +   7.844E+00 3.41E+02 1.05E+01 G  
 
I-131    I   1.3116E-02                                      8.02E+00             
                           364.48-2.906E-02 ?(  8.705E-01 8.25E+02 8.17E+01 G  
                           284.30 5.744E-01 &(  9.407E+00 4.53E+02 6.14E+00 G  
                           636.97-5.946E-02 %   1.005E+01 4.35E+03 7.17E+00 G  
 
Gd-153   F   4.4795E-01                                      2.42E+02             
                            97.50 4.480E-01 &(  1.500E+00 9.87E+01 3.00E+01 G  
                           103.20 6.072E-02 -   1.906E+00 8.79E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 10
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   6.4723E+00                                      4.71E-02             
                          1077.40 6.472E+00 ?(  3.754E+01 1.59E+02 3.30E+00 G  
 
Tc-99m   I   1.1383E-01                                      2.51E-01             
                           140.51 1.138E-01 ?(  5.657E-01 1.44E+02 8.93E+01 G  
 
BA-133   F   1.6428E-01                                      3.85E+03             
                           356.00 1.643E-01 ?(  8.083E-01 1.38E+02 6.20E+01 G  
                           302.85-3.396E-01 +   3.415E+00 2.82E+02 1.83E+01 G  
                           383.84-1.257E+00 &   8.293E+00 1.87E+02 8.94E+00 GA 
                            80.99 1.510E-03 %   1.833E+00 3.47E+04 3.41E+01 GA 
 
CS-134   I   3.9607E-02                                      7.54E+02             
                           604.71 3.961E-02 ?(  7.748E-01 5.20E+02 9.76E+01 G  
                           795.87-1.137E-03 %   1.222E+00 2.85E+04 8.55E+01 G  
                           569.32-1.259E-01 %   4.821E+00 1.01E+03 1.54E+01 G  
                           801.95-1.671E-01 %   1.066E+01 1.67E+03 8.69E+00 G  
                           563.24 0.000E+00 &   1.270E+01 1.00E+03 8.35E+00 G  
 
CS-137   I   1.6418E-02                                      1.10E+04             
                           661.66 1.642E-02 %(  9.788E-01 1.57E+03 8.52E+01 G  
 
CE-139   F  -4.3475E-03                                      1.38E+02             
                           165.85-4.347E-03 %(  6.382E-01 4.12E+03 7.99E+01 G  
 
Ba-140   I   7.3930E-01                                      1.28E+01             
                           537.26 7.393E-01 ?(  2.821E+00 1.09E+02 2.44E+01 G  
                           162.66-7.432E-01 +   7.686E+00 2.94E+02 6.22E+00 G  
                           304.85-2.002E+00 +   1.333E+01 1.87E+02 4.29E+00 G  
 
La-140   I   1.0964E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.716E-01 1.00E+03 9.54E+01 G  
                           487.02 3.395E-01 &(  1.181E+00 9.94E+01 4.55E+01 G  
                           328.76-3.698E-01 +   3.444E+00 2.62E+02 2.03E+01 G  
                           815.77-4.010E-01 +   4.463E+00 3.03E+02 2.33E+01 G  
 
CE-141   I   3.6817E-01                                      3.25E+01             
                           145.44 3.682E-01 &(  1.066E+00 8.62E+01 4.82E+01 G  
 
CE-144   I  -7.0329E-01                                      2.85E+02             
                           133.54-7.033E-01 &(  4.416E+00 1.82E+02 1.11E+01 G  
 
PM-144   C   2.0367E-01                                      3.63E+02             
                           696.54 2.037E-01 ?(  7.841E-01 1.09E+02 9.90E+01 G  
                           618.06-6.387E-02 -   8.968E-01 3.82E+02 9.91E+01 G  
                           476.81 1.613E-03 &   1.645E+00 2.70E+04 4.20E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 11
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   2.7962E-01                                      4.94E+03             
                           344.29 3.135E-01 &(  2.199E+00 1.96E+02 2.65E+01 G  
                          1112.07 5.900E-01 ?(  8.820E+00 3.98E+02 1.36E+01 G  
                           121.78 1.489E-01 &(  1.632E+00 3.13E+02 2.86E+01 G  
                           778.92-1.842E+00 +   8.283E+00 1.28E+02 1.29E+01 G  
                           964.11 1.840E-01 &(  6.218E+00 8.63E+02 1.46E+01 G  
                           244.69-1.520E+00 +   8.152E+00 1.55E+02 7.58E+00 G  
                          1408.00-1.170E+00 +   6.335E+00 1.49E+02 2.10E+01 GA 
 
EU-154   I   9.4675E-02                                      3.14E+03             
                           873.23-2.104E-01 ?(  6.175E+00 7.36E+02 1.23E+01 G  
                           123.10 1.865E-01 ?(  1.161E+00 1.80E+02 4.08E+01 G  
                          1274.54 1.981E-02 %   3.686E+00 4.81E+03 3.52E+01 G  
                           723.36-2.299E-01 +   4.946E+00 5.81E+02 2.02E+01 G  
                          1004.77-2.309E-01 +   6.841E+00 7.91E+02 1.80E+01 G  
                           996.33 0.000E+00 -   1.573E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   1.5763E+00                                      1.81E+03             
                           105.31 1.069E+00 ?(  2.331E+00 6.60E+01 2.12E+01 G  
                            86.54 1.927E+00 ?(  1.437E+00 2.56E+01 3.07E+01 G  
 
HF-181   F   3.4741E-01                                      4.24E+01             
                           482.00-4.044E-02 ?(  8.921E-01 5.95E+02 8.05E+01 G  
                           133.02-1.116E-01 +   1.118E+00 2.86E+02 4.33E+01 G  
                           345.83 7.141E-01 &(  3.406E+00 1.34E+02 1.51E+01 G  
                           136.30 4.740E+00 ?(  7.296E+00 4.80E+01 5.85E+00 G  
 
Ta-182   F   1.4588E+00                                      1.14E+02             
                          1121.30 1.365E+00 &(  4.461E+00 9.54E+01 3.49E+01 G  
                          1221.41-1.332E-01 %   5.248E+00 1.05E+03 2.70E+01 G  
                          1189.05 1.662E+00 &(  7.361E+00 1.24E+02 1.62E+01 G  
 
Hg-203   F  -5.1611E-02                                      4.66E+01             
                           279.20-5.161E-02 ?(  8.029E-01 4.36E+02 8.15E+01 G  
 
TL-208   N   1.7735E+00                                      6.98E+02             
                           583.02 1.774E+00 ?(  9.021E-01 2.08E+01 8.45E+01 G  
                           277.28 8.818E-01 &   9.886E+00 3.15E+02 6.31E+00 G  
                           860.56 7.378E-01 -   8.618E+00 3.17E+02 1.24E+01 G  
 
pm-146   C  -1.8216E-01                                      2.02E+03             
                           747.16-1.822E-01 ?(  2.666E+00 3.92E+02 3.40E+01 G  
                           735.72-2.307E-02 %   3.984E+00 4.52E+03 2.25E+01 G  
                           453.88-1.069E-01 +   9.509E-01 2.42E+02 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 12
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F  -6.8392E-02                                      1.07E+02             
                           898.04-6.839E-02 ?(  1.086E+00 4.23E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   7.259E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.4070E+03                                      5.33E+03             
                           263.70 1.407E+03 @(  7.277E+03 1.46E+02 6.00E-03   K
 
Cd-109   F   6.9807E-01                                      4.53E+02             
                            88.04 6.981E-01 ?(  1.658E+01 6.84E+02 3.79E+00 G  
 
PB-210   N   5.1819E+00                                      8.14E+03             
                            46.54 5.182E+00 *(P 2.636E+01 3.73E+01 4.25E+00 G  
 
PB-212   N   5.7662E+00                                      6.98E+02             
                           238.63 5.766E+00  (P 1.460E+00 1.10E+01 4.33E+01 G  
                           300.03 3.381E+00 -   1.907E+01 1.61E+02 3.28E+00 GA 
 
PB-214   N   6.5160E+00                                      5.84E+05             
                           351.93 6.135E+00  (P 1.190E+00 1.11E+01 3.76E+01 G  
                           295.09 7.259E+00 *(P 2.491E+00 1.56E+01 1.93E+01 G  
                           242.00 1.099E+01 + P 8.334E+00 2.96E+01 7.43E+00 GA 
 
BI-207   C   6.0906E-02                                      1.18E+04             
                           569.70 6.091E-02 ?(  7.511E-01 3.32E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   1.501E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   8.7718E+00                                      6.98E+02             
                           727.17 8.772E+00 ?(  8.524E+00 3.55E+01 7.55E+00 G  
                           785.42 1.662E+01 ?   6.164E+01 1.05E+02 1.28E+00 GA 
 
BI-214   N   6.7382E+00                                      5.84E+05             
                           609.31 6.738E+00  (P 1.595E+00 1.23E+01 4.61E+01 G  
                          1120.29-1.486E+00 & P 8.882E+00 1.00E+03 1.51E+01 G  
                          1764.49 4.525E+00 - P 8.126E+00 4.25E+01 1.54E+01 G  
 
BI-210M  T  -1.5523E-01                                      1.10E+09             
                           265.83-1.552E-01 ?(  1.074E+00 1.95E+02 5.00E+01 G  
                           304.90-3.044E-01 +   2.041E+00 1.89E+02 2.80E+01 G  
 
RA-224   N  -2.6803E+01                                      6.98E+02             
                           240.99-2.680E+01 &(  3.215E+01 3.74E+01 4.10E+00 G  
 
AC-228   N   8.4246E+00                                      2.10E+03             
                           911.07 8.314E+00  (  1.393E+00 1.51E+01 2.90E+01 G  
                           968.97 4.485E+00 -   6.109E+00 4.45E+01 1.75E+01 G  
                           338.32 8.692E+00  (  4.418E+00 2.63E+01 1.20E+01 G  
                            93.35 1.246E+01 +   8.929E+00 2.89E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 13
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   3.1040E+00                                      7.95E+03             
                           235.97 3.039E+00 ?(  2.534E+00 3.08E+01 1.23E+01 G  
                            50.14 3.204E+00 *(  9.991E+00 9.23E+01 8.00E+00 G  
                           256.24 7.126E-01 -   8.007E+00 3.14E+02 7.00E+00 G  
 
TH-229   N   3.8817E+00                                      2.68E+06             
                           193.51 3.161E+00 &(  1.105E+01 1.02E+02 4.40E+00 G  
                           210.85 4.942E+00 ?(  1.997E+01 1.18E+02 2.99E+00 G  
 
TH-234   N   2.8027E+00                                      1.63E+12             
                            63.29 3.954E+00 *(P 2.100E+01 5.00E+01 3.81E+00 G  
                            92.59 2.018E+00  (P 1.285E+01 4.43E+01 5.58E+00 G  
 
PA-231   N   9.2276E-01                                      1.20E+07             
                           302.65-2.140E+00 ?(  2.189E+01 2.86E+02 2.88E+00 G  
                           300.07 4.509E+00 ?(  2.543E+01 1.61E+02 2.46E+00 G  
 
PA-233   C   3.2172E-01                                      7.82E+08             
                           312.01 8.968E-04 %(  1.457E+00 4.34E+04 3.60E+01 G  
                           300.18 2.185E+00 ?(  9.581E+00 1.26E+02 6.20E+00 G  
 
PA-234   N   3.7062E-01                                      1.63E+12             
                           131.29 1.832E-01 ?(  2.960E+00 4.62E+02 1.80E+01 G  
                           946.02-1.819E+00 +   8.794E+00 1.36E+02 1.34E+01 G  
                           569.47 7.820E-01 ?(  8.925E+00 3.08E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.703E+01 1.00E+03 9.60E+00 G  
                           880.53 0.000E+00 -   1.991E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   1.2886E+01                                      1.63E+12             
                          1001.00 1.289E+01 &(  1.436E+02 3.02E+02 8.37E-01 G  
                           766.41-1.863E+01 +   3.498E+02 5.07E+02 2.94E-01 G  
 
U-235    N   2.6420E-01                                      2.57E+11             
                           143.79-6.062E-01 %(P 5.538E+00 2.52E+03 1.10E+01 G  
                           205.33-3.166E+00 + P 1.248E+01 1.33E+02 5.01E+00 G  
                           163.38 2.142E+00 &(  8.808E+00 1.20E+02 5.08E+00 G  
 
AM-241   T   2.4314E-01                                      1.58E+05             
                            59.54 2.431E-01 ?(  2.116E+00 2.51E+02 3.59E+01 G  
 
Np-237   F  -3.2940E-01                                      2.14E+06             
                            86.49-3.294E-01 ?(  4.037E+00 3.51E+02 1.31E+01 G  
 
Ir-192   F   8.4232E-01                                      7.40E+01             
                           316.49-1.460E-02 %(  6.087E-01 1.12E+03 8.70E+01 G  
                           468.06-1.860E-01 +   1.568E+00 2.36E+02 5.18E+01 G  
                           308.44 5.886E-01 *(  1.599E+00 8.04E+01 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 14
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 3.582E+00 ?(  1.817E+00 1.99E+01 3.02E+01 G  
 
Cs-136   F   3.0603E-04                                      1.30E+01             
                           818.50-6.294E-02 ?(  9.743E-01 4.14E+02 1.00E+02 G  
                          1048.07 7.936E-02 ?(  1.440E+00 4.81E+02 8.00E+01 G  
                           340.57-1.005E-01 +   1.309E+00 3.59E+02 4.69E+01 G  
 
Np-239   T  -2.1013E-01                                      2.36E+00             
                           103.70-1.258E-01 +   2.195E+00 4.99E+02 2.40E+01 X  
                           106.13-2.101E-01 ?(  2.329E+00 3.19E+02 2.27E+01 G  
                            99.50 3.798E-02 %   3.063E+00 2.27E+03 1.50E+01 X  
 
Nd-147       1.2465E+00                                      1.11E+01             
                           531.00 1.979E-01 ?(  5.330E+00 7.14E+02 1.30E+01 G  
                            91.10 1.728E+00 ?(  1.771E+00 3.32E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 15
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.76        78.         9.     0.005    37.33   5.182E+00  P
 TH-227      50.26        48.        11.     0.006    92.28   3.204E+00   
 AM-241      58.88        71.         5.     0.003   251.25   2.431E-01   
 TH-234      63.57        91.         9.     0.005    49.99   3.954E+00  P
 Np-237      85.64        63.        -3.    -0.002   350.89  -3.294E-01   
 Cd-109      89.08        92.         2.     0.001   683.51   6.981E-01   
 Nd-147      90.01        59.        37.     0.021    33.20   1.728E+00   
 TH-234      92.83       127.         9.     0.005    44.27   2.018E+00  P
 Gd-153      98.69        49.        11.     0.006    98.72   4.480E-01   
 Gd-153     101.67        42.         1.     0.001   879.32   6.072E-02   
 Np-239     104.02        70.        -2.    -0.001   499.01  -1.258E-01   
 Np-239     106.28        71.        -4.    -0.002   318.74  -2.101E-01   
 EU-152     122.89        53.         3.     0.002   312.93   1.489E-01   
 CO-57      122.01        51.         6.     0.003   166.80   9.253E-02   
 EU-154     122.93        55.         6.     0.003   179.90   1.865E-01   
 PA-234     131.16        68.         3.     0.001   462.30   1.832E-01   
 HF-181     132.97        55.        -4.    -0.002   286.47  -1.116E-01   
 CE-144     133.78        56.        -6.    -0.003   181.53  -7.033E-01   
 HF-181     136.28        41.        21.     0.012    48.02   4.740E+00   
 CO-57      136.28        41.        21.     0.012    48.02   2.598E+00   
 Tc-99m     140.13        54.         7.     0.004   144.49   1.138E-01   
 CE-141     144.71        58.        13.     0.007    86.16   3.682E-01   
 Ba-140     162.57        43.        -3.    -0.002   293.58  -7.432E-01   
 U-235      164.28        37.         8.     0.004   119.55   2.142E+00   
 TH-229     193.40        35.         9.     0.005   102.33   3.161E+00   
 U-235      204.74        54.        -9.    -0.005   132.83  -3.166E+00  P
 TH-229     209.45        47.         9.     0.005   118.07   4.942E+00   
 TH-227     234.40         9.        20.     0.011    30.84   3.039E+00   
 RA-224     239.95       203.       -58.    -0.032    37.38  -2.680E+01   
 EU-152     243.55        39.        -6.    -0.003   154.52  -1.520E+00   
 TH-227     256.25        29.         2.     0.001   314.43   7.126E-01   
 Cd-113m    263.96        16.         4.     0.002   145.59   1.407E+03   
 BI-210M    265.98        25.        -4.    -0.002   195.08  -1.552E-01   
 Hg-203     279.41        36.        -2.    -0.001   436.14  -5.161E-02   
 I-131      284.41        26.         2.     0.001   453.26   5.744E-01   
 Ir-192     295.22        22.        48.     0.027    19.86   3.582E+00   
 PA-231     300.14        29.         5.     0.003   160.85   4.509E+00   
 PA-233     300.19        25.         6.     0.003   126.16   2.185E+00   
 PA-231     303.00        29.        -3.    -0.002   286.49  -2.140E+00   
 BA-133     303.02        28.        -3.    -0.002   281.58  -3.396E-01   
 Ba-140     304.44        23.        -4.    -0.002   187.37  -2.002E+00   
 BI-210M    304.42        23.        -4.    -0.002   188.66  -3.044E-01   
 Ir-192     308.75        17.         8.     0.004    80.35   5.886E-01   
 CR-51      319.76        22.         1.     0.001   743.32   2.171E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 16
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     329.01        31.        -3.    -0.002   262.30  -3.698E-01   
 Cs-136     342.34        22.        -2.    -0.001   359.21  -1.005E-01   
 EU-152     344.70        19.         3.     0.002   195.79   3.135E-01   
 HF-181     344.63        14.         4.     0.002   134.45   7.141E-01   
 BA-133     352.78        13.         4.     0.002   137.98   1.643E-01   
 I-131      364.14        27.        -1.    -0.001   824.51  -2.906E-02   
 BA-133     383.52        27.        -4.    -0.002   186.74  -1.257E+00   
 SN-113     392.02        26.        -1.    -0.001   503.73  -6.314E-02   
 SB-125     427.37        19.        -1.    -0.001   497.11  -1.266E-01   
 pm-146     455.29        13.        -2.    -0.001   242.38  -1.069E-01   
 SB-125     463.99        25.        -2.    -0.001   341.35  -6.373E-01   
 Ir-192     468.48        23.        -3.    -0.002   235.62  -1.860E-01   
 BE-7       478.95        18.        -1.     0.000   818.60  -2.281E-01   
 HF-181     481.70        17.        -1.    -0.001   595.04  -4.044E-02   
 La-140     486.70         8.         5.     0.003    99.36   3.395E-01   
 RU-103     498.01        10.         3.     0.002   149.54   1.213E-01   
 RH-106     510.80        32.        18.     0.010    50.92   3.054E+00   
 Nd-147     531.28        13.         1.     0.000   713.64   1.979E-01   
 Ba-140     535.51        13.         5.     0.003   109.00   7.393E-01   
 PA-234     569.90        13.         2.     0.001   307.91   7.820E-01   
 BI-207     569.73        13.         2.     0.001   332.05   6.091E-02   
 SB-125     600.00         8.         5.     0.003    85.81   1.189E+00   
 SB-124     601.56        14.        -3.    -0.002   175.58  -1.255E-01   
 CS-134     604.23        13.         1.     0.001   519.83   3.961E-02   
 RU-103     609.32        16.        59.     0.033    16.24   4.050E+01   
 AG-108M    612.71        20.        -4.    -0.002   178.80  -1.638E-01   
 PM-144     618.48        17.        -2.    -0.001   382.45  -6.387E-02   
 RH-106     622.58        15.         6.     0.004    92.22   2.627E+00   
 AG-110M    657.76        13.        -2.    -0.001   266.36  -8.754E-02   
 PM-144     695.69        10.         5.     0.003   109.35   2.037E-01   
 NB-94      705.57         7.         1.     0.001   338.24   5.149E-02   
 AG-108M    725.20        18.        -5.    -0.003   123.49  -2.609E-01   
 EU-154     722.34        17.        -1.    -0.001   580.99  -2.299E-01   
 ZR-95      722.71        17.        -1.    -0.001   489.63  -1.233E-01   
 pm-146     743.35        13.        -1.    -0.001   391.93  -1.822E-01   
 ZR-95      757.82        17.        -4.    -0.002   166.89  -3.217E-01   
 AG-110M    763.05        11.         4.     0.002   143.63   7.498E-01   
 PA-234M    767.05        16.        -1.    -0.001   507.11  -1.863E+01   
 EU-152     778.11        18.        -5.    -0.003   127.99  -1.842E+00   
 CO-58      810.73        14.         4.     0.002   152.06   1.842E-01   
 La-140     815.23        15.        -2.    -0.001   302.62  -4.010E-01   
 Cs-136     820.49        13.        -1.    -0.001   413.94  -6.294E-02   
 MN-54      834.84        11.        -1.     0.000   887.51  -2.751E-02   
 Co-56      847.68        11.         4.     0.002   141.82   1.849E-01   
 NB-94      871.88         6.         3.     0.002   121.43   1.695E-01   
 EU-154     874.71         6.         0.     0.000   736.01  -2.104E-01   
 y-88       897.90        12.        -1.    -0.001   422.69  -6.839E-02   
 AG-110M    936.99        22.        -6.    -0.003   121.76  -9.484E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 17
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     944.98        15.        -4.    -0.002   136.44  -1.819E+00   
 EU-152     960.38         8.         0.     0.000   862.59   1.840E-01   
 PA-234M   1001.07        14.         2.     0.001   302.25   1.289E+01   
 EU-154    1004.99        15.        -1.     0.000   790.92  -2.309E-01   
 Cs-136    1048.61        12.         1.     0.001   481.15   7.936E-02   
 RH-106    1048.44         7.         2.     0.001   178.25   9.188E+00   
 Ga-68     1077.41         9.         3.     0.002   158.85   6.472E+00   
 EU-152    1112.59        12.         1.     0.001   397.98   5.900E-01   
 ZN-65     1115.36        24.        -5.    -0.003   146.06  -6.367E-01   
 Sc-46     1120.39        18.         8.     0.005    78.73   5.495E-01   
 Ta-182    1120.23        21.         7.     0.004    95.42   1.365E+00   
 CO-60     1170.32        14.        -3.    -0.002   169.58  -2.253E-01   
 Ta-182    1188.91        10.         4.     0.002   124.25   1.662E+00   
 CO-60     1332.41         9.         3.     0.002   143.66   2.395E-01   
 EU-152    1406.20         9.        -3.    -0.002   149.24  -1.170E+00   
 K-40      1461.05        12.       197.     0.109     7.38   1.492E+02  P
 Co-56     1766.90        14.        -7.    -0.004    84.92  -4.283E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.2808E-01   -2.2808E-01    8.186E+02%                6.93E+00
 NA-22  #A    9.5728E-03    9.5728E-03    3.500E+03%                1.30E+00
 K-40   #     1.4917E+02    1.4917E+02    7.496E+00%                1.43E+01
 Sc-46  #A    2.7474E-01    2.7474E-01    7.873E+01%                8.97E-01
 CR-51  #A    2.1707E-01    2.1707E-01    7.433E+02%                5.91E+00
 MN-54  #A   -2.7508E-02   -2.7508E-02    8.875E+02%                9.33E-01
 FE-59  #A    3.2459E-03    3.2460E-03    1.815E+04%                2.25E+00
 Co-56  #A    1.8494E-01    1.8494E-01    1.418E+02%                9.42E-01
 CO-57  #A    3.7043E-01    3.7043E-01    4.802E+01%                5.34E-01
 CO-58  #A    1.8420E-01    1.8420E-01    1.521E+02%                1.00E+00
 CO-60  #A    2.3955E-01    2.3955E-01    1.437E+02%                1.25E+00
 ZN-65  #A   -6.3672E-01   -6.3672E-01    1.461E+02%                3.26E+00
 NB-94  #A    1.1111E-01    1.1111E-01    1.214E+02%                6.74E-01
 ZR-95  #A   -3.2174E-01   -3.2174E-01    1.669E+02%                1.92E+00
 NB-95  #A    7.2088E-03    7.2088E-03    3.948E+03%                1.07E+00
 RU-103 #A    1.2134E-01    1.2134E-01    1.495E+02%                6.56E-01
 RH-106 #A    3.5179E+00    3.5180E+00    9.222E+01%                8.32E+00
 AG-108M#A    1.1695E-02    1.1695E-02    1.881E+03%                8.12E-01
 AG-110M#A    1.4009E-01    1.4009E-01    1.436E+02%                5.43E-01
 SN-113 #A   -6.3141E-02   -6.3142E-02    5.037E+02%                1.15E+00
 SB-124 #A   -1.2547E-01   -1.2547E-01    1.756E+02%                7.96E-01
 SB-125 #A    3.6834E-01    3.6834E-01    8.581E+01%                2.31E+00
 I-131  #A    1.3115E-02    1.3116E-02    4.533E+02%                8.71E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 18
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 
 Gd-153 #A    4.4795E-01    4.4795E-01    9.872E+01%                1.50E+00
 Ga-68  #A    6.4010E+00    6.4723E+00    1.589E+02%                3.75E+01
 Tc-99m #A    1.1360E-01    1.1383E-01    1.445E+02%                5.66E-01
 BA-133 #A    1.6428E-01    1.6428E-01    1.380E+02%                8.08E-01
 CS-134 #A    3.9607E-02    3.9607E-02    5.198E+02%                7.75E-01
 CS-137 #A    1.6418E-02    1.6418E-02    1.570E+03%                9.79E-01
 CE-139 #A   -4.3475E-03   -4.3475E-03    4.120E+03%                6.38E-01
 Ba-140 #A    7.3927E-01    7.3930E-01    1.090E+02%                2.82E+00
 La-140 #A    1.0964E-01    1.0964E-01    9.936E+01%                6.72E-01
 CE-141 #A    3.6817E-01    3.6817E-01    8.616E+01%                1.07E+00
 CE-144 #A   -7.0329E-01   -7.0329E-01    1.815E+02%                4.42E+00
 PM-144 #A    2.0367E-01    2.0367E-01    1.093E+02%                7.84E-01
 EU-152 #A    2.7962E-01    2.7962E-01    1.958E+02%                2.20E+00
 EU-154 #A    9.4675E-02    9.4675E-02    1.799E+02%                6.18E+00
 EU-155 #A    1.5763E+00    1.5763E+00    2.564E+01%                2.33E+00
 HF-181 #A    3.4740E-01    3.4741E-01    4.802E+01%                8.92E-01
 Ta-182 #A    1.4588E+00    1.4588E+00    7.833E+01%                4.46E+00
 Hg-203 #A   -5.1611E-02   -5.1611E-02    4.361E+02%                8.03E-01
 TL-208 #     1.7735E+00    1.7735E+00    2.081E+01%                9.02E-01
 pm-146 #A   -1.8216E-01   -1.8216E-01    3.919E+02%                2.67E+00
 y-88   #A   -6.8392E-02   -6.8392E-02    4.227E+02%                1.09E+00
 Cd-113m#A    1.4070E+03    1.4070E+03    1.456E+02%                7.28E+03
 Cd-109 #A    6.9807E-01    6.9807E-01    6.835E+02%                1.66E+01
 PB-210 #A    5.1819E+00    5.1819E+00    1.379E+02%                2.64E+01
 PB-212       5.7661E+00    5.7662E+00    1.189E+01%                1.46E+00
 PB-214       6.5160E+00    6.5160E+00    1.028E+01%                1.19E+00
 BI-207 #A    6.0906E-02    6.0906E-02    3.321E+02%                7.51E-01
 BI-212 #     8.7718E+00    8.7718E+00    3.545E+01%                8.52E+00
 BI-214       6.7382E+00    6.7382E+00    1.339E+01%                1.59E+00
 BI-210M#A   -1.5523E-01   -1.5523E-01    1.951E+02%                1.07E+00
 RA-224 #A   -2.6803E+01   -2.6803E+01    3.738E+01%                3.22E+01
 AC-228       8.4246E+00    8.4246E+00    1.508E+01%                1.39E+00
 TH-227 #     3.1040E+00    3.1040E+00    3.084E+01%                2.53E+00
 TH-229 #A    3.8817E+00    3.8817E+00    7.812E+01%                1.10E+01
 TH-234 #A    2.8027E+00    2.8027E+00    1.156E+02%                2.10E+01
 PA-231 #A    9.2276E-01    9.2276E-01    1.609E+02%                2.19E+01
 PA-233 #A    3.2172E-01    3.2172E-01    1.262E+02%                1.46E+00
 PA-234 #A    3.7062E-01    3.7062E-01    2.777E+02%                2.96E+00
 PA-234M#A    1.2886E+01    1.2886E+01    3.023E+02%                1.44E+02
 U-235  #A    2.6420E-01    2.6420E-01    1.195E+02%                5.54E+00
 AM-241 #A    2.4314E-01    2.4314E-01    2.513E+02%                2.12E+00
 Np-237 #A   -3.2940E-01   -3.2940E-01    3.509E+02%                4.04E+00
 Ir-192 #C    8.4232E-01    8.4232E-01    1.986E+01%                6.09E-01
 Cs-136 #A    3.0602E-04    3.0603E-04    3.174E+02%                9.74E-01
 Np-239 #A   -2.1008E-01   -2.1013E-01    3.187E+02%                2.33E+00
 Nd-147 #A    1.2464E+00    1.2465E+00    3.320E+01%                5.33E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:19:58 PMPage 19
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140346.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.799E+01  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.5 keV) 3.7990303E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140347
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-14-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-14-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:49        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:49:52     Real Time: 1801   sec
        Analysis Time: 2/10/2014 16:20        Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-02-08_0051.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.159E-01          391.5     2.020E+00    2.020E+00    7.456E+00
NA-22      2.921E-02         1359.0     3.969E-01    3.969E-01    1.527E+00
K-40       1.258E+02            9.1     1.140E+01    1.309E+01    1.747E+01
Sc-46      4.119E-01           67.8     2.793E-01    2.801E-01    9.449E-01
CR-51      8.232E-01          201.1     1.655E+00    1.656E+00    5.960E+00
MN-54      1.525E-01          194.7     2.970E-01    2.971E-01    1.086E+00
FE-59     -1.612E-01          393.8     6.347E-01    6.347E-01    2.391E+00
Co-56      1.266E-01          245.8     3.112E-01    3.113E-01    1.146E+00
CO-57     -2.460E-01           89.0     2.189E-01    2.193E-01    7.350E-01
CO-58     -5.866E-03         4911.0     2.881E-01    2.881E-01    1.103E+00
CO-60     -6.203E-02          169.1     1.049E-01    1.049E-01    1.551E+00
ZN-65     -9.687E-01          117.9     1.142E+00    1.143E+00    3.951E+00
NB-94     -3.360E-02          860.4     2.891E-01    2.891E-01    1.083E+00
ZR-95      0.000E+00         1000.0     9.888E-02    9.888E-02    2.053E+00
NB-95     -9.146E-03         3736.0     3.417E-01    3.417E-01    1.271E+00
RU-103     2.322E-02          935.3     2.172E-01    2.172E-01    8.217E-01
RH-106     0.000E+00         1000.0     2.159E+00    2.159E+00    1.628E+01
AG-108M   -3.437E-04          176.7     6.074E-04    6.077E-04    9.031E-01
AG-110M    0.000E+00          577.4     8.460E-02    8.460E-02    1.913E+00
SN-113     1.242E-01          272.7     3.385E-01    3.386E-01    1.219E+00
SB-124     1.649E-01          220.0     3.628E-01    3.629E-01    9.532E-01
SB-125     1.083E+00           44.9     4.859E-01    4.890E-01    2.661E+00
I-131      2.006E-01          127.3     2.554E-01    2.556E-01    8.916E-01
Gd-153    -2.193E-01          264.3     5.796E-01    5.798E-01    2.011E+00
Ga-68     -4.358E+00          290.4     1.265E+01    1.266E+01    4.721E+01
Tc-99m    -2.361E-02          686.4     1.621E-01    1.621E-01    5.772E-01
BA-133    -1.524E-02           66.7     1.017E-02    1.020E-02    1.246E+00
CS-134     3.413E-02           62.8     2.144E-02    2.152E-02    1.589E+00
CS-137     1.266E-01          251.8     3.187E-01    3.187E-01    1.166E+00
CE-139     1.856E-01          106.4     1.975E-01    1.983E-01    6.738E-01
Ba-140     3.100E-01          250.2     7.756E-01    7.758E-01    2.894E+00
La-140     6.630E-02          281.9     1.869E-01    1.869E-01    7.974E-01
CE-141     2.202E-01          157.8     3.475E-01    3.476E-01    1.197E+00
CE-144     3.905E-01          351.1     1.371E+00    1.371E+00    4.816E+00
PM-144    -1.244E-01          274.9     3.419E-01    3.420E-01    1.233E+00
EU-152    -1.061E-01          659.4     6.994E-01    6.994E-01    2.568E+00
EU-154    -3.635E-02         5868.0     2.133E+00    2.133E+00    8.357E+00
EU-155     1.804E+00           33.5     6.033E-01    6.114E-01    2.732E+00
HF-181     5.278E-02          169.5     8.945E-02    8.949E-02    1.019E+00
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Ta-182     5.201E-01           88.0     4.578E-01    4.586E-01    4.816E+00
Hg-203     0.000E+00         1000.0     5.929E-02    5.929E-02    7.969E-01
TL-208     6.043E-01           70.6     4.264E-01    4.275E-01    1.239E+00
pm-146     5.971E-01          110.6     6.603E-01    6.610E-01    2.353E+00
y-88       0.000E+00         1000.0     1.628E-01    1.628E-01    1.106E+00
Cd-113m    2.391E+03          114.0     2.726E+03    2.731E+03    9.453E+03
Cd-109     2.331E-01         2574.0     6.000E+00    6.000E+00    2.082E+01
PB-210    -7.127E+00          260.8     1.858E+01    1.859E+01    2.650E+01
PB-212     3.930E+00           18.4     7.213E-01    7.648E-01    1.675E+00
PB-214     5.870E+00           14.1     8.303E-01    8.845E-01    1.817E+00
BI-207     0.000E+00         1000.0     1.507E-01    1.507E-01    9.849E-01
BI-212     7.202E+00           49.1     3.537E+00    3.557E+00    1.092E+01
BI-214     8.239E+00           14.4     1.185E+00    1.260E+00    2.110E+00
BI-210M   -2.664E-01          168.1     4.478E-01    4.481E-01    1.555E+00
RA-224    -1.649E+01           58.1     9.581E+00    9.639E+00    3.147E+01
AC-228     5.697E+00           20.0     1.137E+00    1.173E+00    4.274E+00
TH-227    -4.356E+00           64.3     2.799E+00    2.813E+00    9.236E+00
TH-229    -1.555E-01         2516.0     3.913E+00    3.913E+00    1.399E+01
TH-234     1.840E+00          369.6     6.802E+00    6.803E+00    2.484E+01
PA-231     7.696E+00           90.1     6.931E+00    6.944E+00    2.356E+01
PA-233     4.905E-01          110.2     5.408E-01    5.414E-01    1.867E+00
PA-234     2.298E-01          398.4     9.157E-01    9.158E-01    3.433E+00
PA-234M    3.039E+01           88.8     2.699E+01    2.704E+01    1.438E+02
U-235     -6.295E-02          266.6     1.678E-01    1.678E-01    5.690E+00
AM-241    -9.125E-01           88.0     8.026E-01    8.040E-01    2.690E+00
Np-237     4.536E+00           41.4     1.880E+00    1.897E+00    6.030E+00
Ir-192     5.332E-01           28.8     1.533E-01    1.565E-01    8.644E-01
Cs-136     0.000E+00         1000.0     8.138E-02    8.138E-02    1.225E+00
Np-239     1.360E+00           56.6     7.701E-01    7.744E-01    2.518E+00
Nd-147     1.322E+00          130.5     1.725E+00    1.727E+00    6.116E+00
-----------------------------------------------------------------------------
Total      2.605E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-14-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140347.An1

 Acquisition information
        Start time:                 2/10/2014 3:49:52 PM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  2
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:49:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-02-08_0051.PBC
                                                 2/8/2014 12:51:57 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1882

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    44.30      -11.  85.14   0.95  1.957E-02    46.54   4.250    PBC<MDA PB210 
    63.15        4.  53.26   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    65.81       14.  58.03   0.32  3.039E-02
    77.30       75.  27.00   0.56  3.457E-02
    81.00        5. 294.97   0.98  3.557E-02    80.99  34.060    PBC<MDA BA133 
    87.25       39.  41.44   0.98  3.678E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.935E+00 EU155 
    87.25       40.  40.97   0.98  3.679E-02    86.49  13.100  4.577E+00 Np237 
                                                86.54  30.700  1.952E+00 EU155 
    92.87       26.  63.12   0.99  3.785E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.825E+00 AC228 
                                                92.59   5.584  5.638E-01 TH234 
    92.89        0.  72.61   0.99  3.776E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    99.69       12. 101.36   1.00  3.846E-02    99.50  15.000    PBC<MDA Np239 
   105.48       23.  52.89   1.00  3.876E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.483E+00 Np239 
   105.50       22.  56.63   1.00  3.878E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.360E+00 Np239 
   132.85        3. 351.06   1.03  3.754E-02   131.29  18.000    PBC<MDA PA234 
                                               133.54  11.090  3.905E-01 CE144 
   134.47        6. 169.46   1.03  3.759E-02
   144.86        7. 157.78   1.04  3.618E-02   145.44  48.200    PBC<MDA CE141 
   165.37        9. 106.40   1.06  3.392E-02   165.85  79.900    PBC<MDA CE139 
   205.92        2. 432.55   1.09  2.900E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  3
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.41       93.  15.70   0.60  2.594E-02   238.63  43.300  3.930E+00 PB212 
   242.16       14.  87.14   1.12  2.565E-02   242.00   7.430    PBC<MDA PB214 
                                               242.00   7.430  4.078E+00 PB214 
   263.01        6. 114.01   1.14  2.403E-02   263.70   0.006    PBC<MDA Cd113m
   277.46        5. 112.40   1.15  2.313E-02   277.28   6.310    PBC<MDA TL208 
   295.08       31.  28.76   1.17  2.200E-02   295.09  19.300  3.990E+00 PB214 
                                               295.95  30.160  2.559E+00 Ir192 
                                               295.09  19.300  3.990E+00 PB214 
   295.09       30.  30.36   1.17  2.205E-02   295.09  19.300  3.940E+00 PB214 
                                               295.95  30.160  2.527E+00 Ir192 
   302.71        9.  90.06   1.18  2.162E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.210E+00 BA133 
   302.72        9.  91.02   1.18  2.161E-02   302.65   2.880  7.619E+00 PA231 
                                               302.85  18.330  1.198E+00 BA133 
   312.49        7. 110.24   1.18  2.112E-02   312.01  36.000    PBC<MDA PA233 
   322.35        3. 201.09   1.19  2.070E-02   320.08   9.940    PBC<MDA CR51  
   328.29        3. 281.86   1.20  2.028E-02   328.76  20.300    PBC<MDA La140 
   338.10       39.  27.46   0.50  1.983E-02   338.32  12.010  9.019E+00 AC228 
   351.83       76.  14.14   1.22  1.923E-02   351.93  37.600  5.870E+00 PB214 
                                               351.93  37.600  5.870E+00 PB214 
   363.89        6. 127.31   1.23  1.871E-02   364.48  81.700    PBC<MDA I131  
   391.47        3. 272.69   1.25  1.767E-02   391.69  64.000    PBC<MDA SN113 
   453.66        3. 200.34   1.30  1.571E-02   453.88  65.000    PBC<MDA pm146 
   462.88       16.  44.89   1.31  1.545E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  5.374E+00 SB125 
   495.69        1. 935.29   1.34  1.460E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.322E-02 RU103 
   511.07       24.  35.98   1.35  1.426E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  4.659E+00 RH106 
   531.71        4. 130.47   1.37  1.384E-02   531.00  13.000    PBC<MDA Nd147 
   540.76        2. 250.20   1.37  1.371E-02   537.26  24.390    PBC<MDA Ba140 
   563.48        5.  93.22   1.39  1.319E-02   563.24   8.350    PBC<MDA CS134 
   582.85       10.  46.28   1.41  1.282E-02   583.02  84.500    PBC<MDA TL208 
   602.48        2. 240.71   1.43  1.247E-02   602.73  98.260    PBC<MDA SB124 
   609.00       54.  18.08   1.43  1.235E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.245E+01 RU103 
                                               610.30   5.750  4.245E+01 RU103 
   609.05       84.  13.31   0.64  1.236E-02   609.31  46.090  8.239E+00 BI214 
                                               610.30   5.750  6.613E+01 RU103 
   618.50        1. 341.78   1.43  1.228E-02   614.28  89.850    PBC<MDA AG108M
                                               618.06  99.100  4.117E-02 PM144 
   662.18        2. 251.83   1.47  1.155E-02   661.66  85.210    PBC<MDA CS137 
   720.57        1. 354.23   1.52  1.072E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  8.201E-02 AG108M
   720.62        1. 368.40   1.52  1.072E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  8.044E-02 AG108M
   726.48       10.  49.12   1.52  1.067E-02   727.17   7.550    PBC<MDA BI212 
   746.01        4. 110.58   1.54  1.043E-02   747.16  34.000    PBC<MDA pm146 
   767.30        6.  88.81   1.55  1.021E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.169E+02 PA234M
   794.77        5. 114.08   1.57  9.887E-03   795.87  85.530    PBC<MDA CS134 
   834.28        3. 194.74   1.60  9.494E-03   834.85  99.980    PBC<MDA MN54  
   846.90        2. 245.84   1.61  9.380E-03   846.77  99.935    PBC<MDA Co56  
   881.76        1. 398.39   1.64  9.048E-03   883.24   9.600    PBC<MDA PA234 
   889.20        3. 129.53   1.64  8.996E-03   889.28  99.984    PBC<MDA Sc46  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  4
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.26       23.  30.28   1.66  8.811E-03   911.07  29.000  5.065E+00 AC228 
   968.48       12.  43.71   1.70  8.357E-03   968.97  17.460    PBC<MDA AC228 
  1120.70        8.  67.80   1.80  7.367E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.224E-01 Sc46  
  1120.73        7.  65.54   1.80  7.368E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1172.26        2. 310.63   1.84  7.076E-03  1173.24  99.900    PBC<MDA CO60  
  1190.82        0. 914.85   1.85  6.994E-03  1189.05  16.200    PBC<MDA Ta182 
  1223.19        5.  88.03   1.87  6.830E-03  1221.41  27.000    PBC<MDA Ta182 
  1460.69      141.   8.82   2.02  5.828E-03  1460.83  10.670  1.257E+02 K40   
  1764.38        5.  43.13   2.18  4.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   262.88    65.81        26.        14. 4.607E+02   58.03   0.316  -      s 
   308.79    77.30        88.        75. 2.173E+03   21.08   0.563  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    176.89    44.30        63.       -11.    -0.006    85.14   0.946s
 TH-227    200.30    50.16        51.        -4.    -0.002   251.42   0.950s
 AM-241    239.68    60.01        93.       -16.    -0.009    87.96   0.958s
 TH-234    252.25    63.15       102.         4.     0.002    53.26   0.962s
 BA-133    323.58    81.00        94.         5.     0.003   294.97   0.978s
 Np-237    348.56    87.25       113.        39.     0.022    41.44   0.983s
 EU-155    348.57    87.25       112.        40.     0.022    40.97   0.983s
 AC-228    371.04    92.87       120.        26.     0.014    63.12   0.989s
 Gd-153    394.80    98.82        70.        -5.    -0.003   264.32   0.993s
 Np-239    398.28    99.69        64.        12.     0.006   101.36   0.995s
 Gd-153    414.33   103.70       107.        -8.    -0.005   177.95   0.999s
 Np-239    413.67   103.54        89.        -4.    -0.002   346.55   0.999s
 EU-155    421.44   105.48        65.        23.     0.013    52.89   1.000s
 Np-239    421.53   105.50        64.        22.     0.012    56.63   1.001s
 EU-152    486.58   121.78        96.        -1.    -0.001   964.20   1.015s
 CO-57     489.45   122.50        77.       -15.    -0.008    88.99   1.016s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  5
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    489.28   122.45        73.       -16.    -0.009    79.01   1.017s
 HF-181    537.34   134.47        47.         6.     0.003   169.46   1.026s
 CE-144    530.85   132.85        51.         3.     0.002   351.06   1.026s
 HF-181    543.91   136.12        71.       -10.    -0.005   128.19   1.029s
 CO-57     543.91   136.12        71.       -10.    -0.005   128.29   1.029s
 Tc-99m    570.27   142.71        43.        -1.    -0.001   686.43   1.033s
 U-235     572.20   143.20        67.        -4.    -0.002   311.73   1.036s
 CE-141    578.84   144.86        56.         7.     0.004   157.78   1.037s
 Ba-140    650.49   162.78        55.        -3.    -0.001   400.95   1.053s
 U-235     656.79   164.36        56.        -3.    -0.001   411.16   1.053s
 CE-139    660.85   165.37        42.         9.     0.005   106.40   1.055s
 U-235     822.93   205.92        56.         2.     0.001   432.55   1.091s
 TH-227    945.31   236.53       119.       -25.    -0.014    64.25   1.118s
 PB-212    952.82   238.41        45.        79.     0.044    15.70   0.600s
 RA-224    959.57   240.09       150.       -31.    -0.017    58.12   1.122s
 PB-214    967.84   242.16        67.        14.     0.008    87.14   1.123s
 EU-152    974.47   243.82        60.       -12.    -0.007    94.56   1.126 
 TH-227   1022.70   255.88        30.        -3.    -0.001   297.84   1.136s
 Cd-113m  1051.19   263.01        22.         6.     0.003   114.01   1.142s
 BI-210M  1062.60   265.86        43.        -6.    -0.003   168.11   1.144s
 TL-208   1108.95   277.46        24.         5.     0.003   112.40   1.154s
 I-131    1135.89   284.20        31.        -4.    -0.002   189.17   1.160s
 PB-214   1179.45   295.09        27.        30.     0.017    30.36   1.170s
 Ir-192   1179.42   295.08        23.        31.     0.017    28.76   1.170s
 PB-212   1200.84   300.44        32.        -4.    -0.002   227.55   1.174s
 PA-231   1200.78   300.43        32.        -4.    -0.002   224.80   1.174s
 PA-233   1200.61   300.38        34.        -4.    -0.002   203.30   1.174s
 PA-231   1209.91   302.71        26.         9.     0.005    90.06   1.176s
 BA-133   1209.96   302.72        26.         9.     0.005    91.02   1.176s
 Ir-192   1232.96   308.47        26.        -2.    -0.001   412.05   1.181s
 PA-233   1249.03   312.49        24.         7.     0.004   110.24   1.184s
 Ir-192   1267.89   317.21        30.        -6.    -0.003   146.89   1.188s
 CR-51    1288.41   322.35        17.         3.     0.002   201.09   1.191s
 La-140   1312.17   328.29        30.         3.     0.002   281.86   1.199s
 AC-228   1351.40   338.10        15.        39.     0.021    27.46   0.500s
 Cs-136   1358.63   339.91        40.        -5.    -0.003   191.24   1.209s
 EU-152   1378.05   344.76        21.        -1.    -0.001   659.43   1.212s
 PB-214   1406.31   351.83        20.        76.     0.042    14.14   1.219 
 BA-133   1414.87   353.97        26.        -8.    -0.004    97.58   1.222s
 I-131    1454.51   363.89        22.         6.     0.003   127.31   1.229s
 BA-133   1534.46   383.88        24.        -3.    -0.001   277.11   1.246s
 SN-113   1564.78   391.47        22.         3.     0.001   272.69   1.252s
 SB-125   1710.55   427.92        20.        -4.    -0.002   171.78   1.283s
 AG-108M  1734.47   433.90        21.        -3.    -0.002   197.15   1.288s
 pm-146   1813.49   453.66        19.         3.     0.002   200.34   1.305s
 SB-125   1850.34   462.88        17.        16.     0.009    44.89   1.312s
 PM-144   1906.05   476.81        19.        -3.    -0.002   212.28   1.323s
 BE-7     1909.43   477.66        16.        -1.    -0.001   391.49   1.324s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  6
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   1940.21   485.35        26.        -7.    -0.004   112.31   1.332s
 RU-103   1981.56   495.69        13.         1.     0.000   935.29   1.340s
 RH-106   2043.06   511.07        25.        24.     0.013    35.98   1.352s
 Nd-147   2125.58   531.71        13.         4.     0.002   130.47   1.368s
 Ba-140   2161.77   540.76        10.         2.     0.001   250.20   1.373s
 CS-134   2252.63   563.48         7.         5.     0.003    93.22   1.394s
 CS-134   2277.59   569.72        16.        -1.     0.000   680.90   1.399s
 TL-208   2330.10   582.85        21.        10.     0.005    46.28   1.410s
 SB-125   2394.79   599.02        21.        -6.    -0.003   120.62   1.424s
 SB-124   2408.62   602.48        15.         2.     0.001   240.71   1.425s
 CS-134   2425.42   606.68        47.        -9.    -0.005   117.59   1.427s
 BI-214   2434.90   609.05        16.        84.     0.047    13.31   0.636s
 RU-103   2434.68   609.00        21.        54.     0.030    18.08   1.431s
 AG-108M  2472.68   618.50         4.         1.     0.000   341.78   1.434s
 PM-144   2471.99   618.33        13.        -1.    -0.001   493.64   1.437s
 AG-110M  2632.62   658.49        18.        -3.    -0.002   207.06   1.469s
 CS-137   2647.40   662.18        15.         2.     0.001   251.83   1.472s
 PM-144   2787.03   697.09        21.        -2.    -0.001   274.87   1.499s
 NB-94    2804.38   701.43        15.        -1.     0.000   860.43   1.503s
 SB-124   2881.13   720.62        13.         1.     0.001   368.40   1.519s
 AG-108M  2880.93   720.57        12.         1.     0.001   354.23   1.519s
 EU-154   2894.95   724.07        25.        -7.    -0.004   111.78   1.519s
 ZR-95    2894.25   723.90        22.        -6.    -0.003   123.65   1.520s
 BI-212   2904.58   726.48         8.        10.     0.006    49.12   1.522s
 pm-146   2982.68   746.01         7.         4.     0.002   110.58   1.537s
 PA-234M  3067.87   767.30        13.         6.     0.004    88.81   1.552s
 BI-212   3135.24   784.15        20.        -5.    -0.003   147.53   1.566s
 CS-134   3177.73   794.77        11.         5.     0.003   114.08   1.574s
 La-140   3265.80   816.79        13.        -3.    -0.002   174.64   1.589s
 MN-54    3335.77   834.28        12.         3.     0.001   194.74   1.603s
 Co-56    3386.28   846.90        13.         2.     0.001   245.84   1.611s
 TL-208   3439.93   860.31        16.        -3.    -0.002   181.53   1.621s
 PA-234   3537.50   884.70         5.         0.     0.000   998.43   1.636s
 PA-234   3525.73   881.76         9.         1.     0.001   398.39   1.638s
 Sc-46    3555.47   889.20         7.         3.     0.002   129.53   1.642s
 AC-228   3643.74   911.26        13.        23.     0.013    30.28   1.658 
 PA-234   3783.65   946.23        13.        -2.    -0.001   252.03   1.683s
 EU-152   3861.98   965.81        24.        -7.    -0.004   102.08   1.696s
 AC-228   3872.66   968.48         7.        12.     0.007    43.71   1.699s
 EU-154   4020.28  1005.37         9.        -1.     0.000   526.68   1.724s
 Co-56    4149.25  1037.61        16.        -3.    -0.002   214.92   1.747s
 Cs-136   4192.48  1048.41        15.        -3.    -0.002   200.35   1.754s
 RH-106   4183.19  1046.09         9.        -2.    -0.001   282.00   1.755s
 Ga-68    4309.35  1077.62        11.        -2.    -0.001   290.39   1.774s
 FE-59    4395.38  1099.12        11.        -1.    -0.001   393.77   1.789s
 ZN-65    4471.78  1118.21        26.        -7.    -0.004   117.88   1.800s
 BI-214   4481.84  1120.73        12.         7.     0.004    65.54   1.803s
 Sc-46    4481.73  1120.70        12.         8.     0.005    67.80   1.803s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  7
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4485.76  1121.70        18.        -1.     0.000   757.82   1.803s
 CO-60    4688.07  1172.26        12.         2.     0.001   310.63   1.838s
 Ta-182   4762.33  1190.82         8.         0.     0.000   914.85   1.848s
 Ta-182   4891.89  1223.19         8.         5.     0.003    88.03   1.869s
 CO-60    5324.91  1331.39        10.        -3.    -0.002   169.12   1.938s
 EU-152   5627.30  1406.94         8.        -2.    -0.001   258.04   1.984s
 K-40     5842.49  1460.69        13.       141.     0.078     8.82   2.015 
 BI-214   7058.31  1764.38         3.         5.     0.003    43.13   2.180s
 Co-56    7071.74  1767.73         7.        -3.    -0.002   131.58   2.184s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.1594E-01                                      5.31E+01             
                           477.60-5.159E-01 ?(  7.456E+00 3.91E+02 1.05E+01 G  
 
NA-22    C   2.9205E-02                                      9.50E+02             
                          1274.53 2.921E-02 %(  1.527E+00 1.36E+03 9.99E+01 G  
 
K-40     N   1.2575E+02                                      4.66E+11             
                          1460.83 1.257E+02  (P 1.747E+01 8.82E+00 1.07E+01 G  
 
Sc-46    F   4.1193E-01                                      8.38E+01             
                           889.28 2.015E-01 ?(  9.449E-01 1.30E+02 1.00E+02 G  
                          1120.55 6.224E-01 ?(  1.398E+00 6.78E+01 1.00E+02 G  
 
CR-51    F   8.2316E-01                                      2.77E+01             
                           320.08 8.232E-01 ?(  5.960E+00 2.01E+02 9.94E+00 G  
 
MN-54    C   1.5249E-01                                      3.12E+02             
                           834.85 1.525E-01 ?(  1.086E+00 1.95E+02 1.00E+02 G  
 
FE-59    F  -1.6118E-01                                      4.45E+01             
                          1099.25-1.612E-01 ?(  2.391E+00 3.94E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   1.458E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.2661E-01                                      7.73E+01             
                           846.77 1.266E-01 ?(  1.146E+00 2.46E+02 9.99E+01 G  
                          1238.28 0.000E+00 -   3.969E+00 1.00E+03 6.61E+01 G  
                          1037.84-1.372E+00 +   1.068E+01 2.15E+02 1.41E+01 G  
                          1771.35-2.297E+00 +   1.098E+01 1.32E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  8
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C  -2.4596E-01                                      2.72E+02             
                           122.06-2.460E-01 ?(  7.350E-01 8.90E+01 8.56E+01 G  
                           136.47-1.339E+00 &   5.858E+00 1.28E+02 1.07E+01 G  
 
CO-58    C  -5.8661E-03                                      7.09E+01             
                           810.78-5.866E-03 %(  1.103E+00 4.91E+03 9.95E+01 G  
 
CO-60    F  -6.2027E-02                                      1.93E+03             
                          1332.50-2.515E-01 ?(  1.551E+00 1.69E+02 1.00E+02 G  
                          1173.24 1.276E-01 &(  1.477E+00 3.11E+02 9.99E+01 G  
 
ZN-65    F  -9.6870E-01                                      2.44E+02             
                          1115.55-9.687E-01 ?(  3.951E+00 1.18E+02 5.06E+01 G  
 
NB-94    I  -3.3603E-02                                      7.41E+06             
                           702.63-3.360E-02 ?(  1.083E+00 8.60E+02 9.79E+01 G  
                           871.10 4.751E-03 %   1.077E+00 5.84E+03 9.99E+01 G  
 
NB-95    I  -9.1459E-03                                      6.40E+01             
                           765.79-9.146E-03 %(  1.271E+00 3.74E+03 9.98E+01 G  
 
RU-103   I   2.3222E-02                                      3.93E+01             
                           497.05 2.322E-02 ?(  8.217E-01 9.35E+02 9.09E+01 G  
                           610.30 4.245E+01 ?   1.881E+01 1.81E+01 5.75E+00 GA 
 
AG-108M  C  -3.4367E-04                                      1.53E+05             
                           433.94-1.282E-01 ?(  9.031E-01 1.97E+02 9.05E+01 G  
                           722.94 8.201E-02 ?(  1.085E+00 3.54E+02 9.08E+01 G  
                           614.28 4.517E-02 ?(  6.203E-01 3.42E+02 8.98E+01 G  
 
SN-113   F   1.2415E-01                                      1.15E+02             
                           391.69 1.241E-01 &(  1.219E+00 2.73E+02 6.40E+01 G  
 
SB-124   F   1.6489E-01                                      6.02E+01             
                           602.73 1.087E-01 ?(  9.532E-01 2.41E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   2.116E+00 1.00E+03 4.78E+01 G  
                           722.79 6.759E-01 ?(  9.286E+00 3.68E+02 1.08E+01 G  
 
SB-125   I   1.0825E+00                                      1.01E+03             
                           427.88-4.353E-01 ?(  2.661E+00 1.72E+02 2.96E+01 G  
                           600.50-1.433E+00 +   6.021E+00 1.21E+02 1.79E+01 G  
                           635.89 0.000E+00 &   8.651E+00 1.00E+03 1.13E+01 G  
                           463.37 5.374E+00 &(  7.498E+00 4.49E+01 1.05E+01 G  
 
I-131    I   2.0060E-01                                      8.02E+00             
                           364.48 2.006E-01 &(  8.916E-01 1.27E+02 8.17E+01 G  
                           284.30-1.708E+00 +   1.137E+01 1.89E+02 6.14E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage  9
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           636.97 2.882E-02 %   1.135E+01 1.01E+04 7.17E+00 G  
 
Gd-153   F  -2.1928E-01                                      2.42E+02             
                            97.50-2.193E-01 ?(  2.011E+00 2.64E+02 3.00E+01 G  
                           103.20-5.522E-01 +   3.355E+00 1.78E+02 2.18E+01 G  
 
Ga-68    C  -4.3576E+00                                      4.71E-02             
                          1077.40-4.358E+00 ?(  4.721E+01 2.90E+02 3.30E+00 G  
 
Tc-99m   I  -2.3614E-02                                      2.51E-01             
                           140.51-2.361E-02 ?(  5.772E-01 6.86E+02 8.93E+01 G  
 
BA-133   F  -1.5243E-02                                      3.85E+03             
                           356.00-3.736E-01  (  1.246E+00 9.76E+01 6.20E+01 G  
                           302.85 1.198E+00 ?(  3.709E+00 9.10E+01 1.83E+01 G  
                           383.84-8.862E-01 +   8.821E+00 2.77E+02 8.94E+00 GA 
                            80.99 2.153E-01 &   2.191E+00 2.95E+02 3.41E+01 GA 
 
CS-134   I   3.4127E-02                                      7.54E+02             
                           604.71-3.950E-01 ?(  1.589E+00 1.18E+02 9.76E+01 G  
                           795.87 2.989E-01 ?(  1.203E+00 1.14E+02 8.55E+01 G  
                           569.32-2.306E-01 +   5.855E+00 6.81E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.398E+01 1.00E+03 8.69E+00 G  
                           563.24 2.339E+00 ?(  7.596E+00 9.32E+01 8.35E+00 G  
 
CS-137   I   1.2655E-01                                      1.10E+04             
                           661.66 1.265E-01 ?(  1.166E+00 2.52E+02 8.52E+01 G  
 
CE-139   F   1.8562E-01                                      1.38E+02             
                           165.85 1.856E-01 &(  6.738E-01 1.06E+02 7.99E+01 G  
 
Ba-140   I   3.0999E-01                                      1.28E+01             
                           537.26 3.100E-01 ?(  2.894E+00 2.50E+02 2.44E+01 G  
                           162.66-7.000E-01 +   9.855E+00 4.01E+02 6.22E+00 G  
                           304.85 0.000E+00 -   1.780E+01 1.00E+03 4.29E+00 G  
 
La-140   I   6.6298E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  7.974E-01 1.00E+03 9.54E+01 G  
                           487.02-5.602E-01 +   2.172E+00 1.12E+02 4.55E+01 G  
                           328.76 3.779E-01 ?(  3.795E+00 2.82E+02 2.03E+01 G  
                           815.77-7.518E-01 +   4.755E+00 1.75E+02 2.33E+01 G  
 
CE-141   I   2.2021E-01                                      3.25E+01             
                           145.44 2.202E-01 ?(  1.197E+00 1.58E+02 4.82E+01 G  
 
CE-144   I   3.9051E-01                                      2.85E+02             
                           133.54 3.905E-01 &(  4.816E+00 3.51E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage 10
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C  -1.2439E-01                                      3.63E+02             
                           696.54-1.244E-01 ?(  1.233E+00 2.75E+02 9.90E+01 G  
                           618.06-4.860E-02 +   8.994E-01 4.94E+02 9.91E+01 G  
                           476.81-2.615E-01 +   1.997E+00 2.12E+02 4.20E+01 G  
 
EU-152   F  -1.0606E-01                                      4.94E+03             
                           344.29-1.061E-01 ?(  2.568E+00 6.59E+02 2.65E+01 G  
                          1112.07-6.635E-03 %   9.828E+00 3.82E+04 1.36E+01 G  
                           121.78-7.277E-02 +   2.440E+00 9.64E+02 2.86E+01 G  
                           778.92 0.000E+00 +   6.758E+00 1.00E+03 1.29E+01 G  
                           964.11-3.328E+00 +   1.167E+01 1.02E+02 1.46E+01 G  
                           244.69-3.494E+00 +   1.115E+01 9.46E+01 7.58E+00 G  
                          1408.00-7.047E-01 +   6.895E+00 2.58E+02 2.10E+01 GA 
 
EU-154   I  -3.6346E-02                                      3.14E+03             
                           873.23-3.635E-02 %(  8.357E+00 5.87E+03 1.23E+01 G  
                           123.10-5.701E-01 &   1.504E+00 7.90E+01 4.08E+01 G  
                          1274.54 6.605E-02 %   4.344E+00 1.71E+03 3.52E+01 G  
                           723.36-1.731E+00 +   6.681E+00 1.12E+02 2.02E+01 G  
                          1004.77-3.205E-01 +   6.474E+00 5.27E+02 1.80E+01 G  
                           996.33-7.733E-02 %   1.411E+01 4.86E+03 1.06E+01 G  
 
EU-155   I   1.8037E+00                                      1.81E+03             
                           105.31 1.588E+00  (  2.732E+00 5.29E+01 2.12E+01 G  
                            86.54 1.952E+00 ?(  2.563E+00 4.10E+01 3.07E+01 G  
 
HF-181   F   5.2784E-02                                      4.24E+01             
                           482.00-2.667E-02 %(  1.019E+00 1.03E+03 8.05E+01 G  
                           133.02 2.005E-01 ?(  1.178E+00 1.69E+02 4.33E+01 G  
                           345.83-1.200E-01 %   4.457E+00 1.01E+03 1.51E+01 G  
                           136.30-2.446E+00 +   1.069E+01 1.28E+02 5.85E+00 G  
 
Ta-182   F   5.2011E-01                                      1.14E+02             
                          1121.30-1.713E-01 ?(  4.816E+00 7.58E+02 3.49E+01 G  
                          1221.41 1.593E+00 ?(  4.834E+00 8.80E+01 2.70E+01 G  
                          1189.05 2.214E-01 ?(  7.913E+00 9.15E+02 1.62E+01 G  
 
TL-208   N   6.0431E-01                                      6.98E+02             
                           583.02 4.984E-01 ?(P 1.239E+00 4.63E+01 8.45E+01 G  
                           277.28 2.023E+00  (P 9.781E+00 1.12E+02 6.31E+00 G  
                           860.56-1.596E+00 +   1.041E+01 1.82E+02 1.24E+01 G  
 
pm-146   C   5.9711E-01                                      2.02E+03             
                           747.16 5.971E-01 ?(  2.353E+00 1.11E+02 3.40E+01 G  
                           735.72 0.000E+00 -   7.299E+00 1.00E+03 2.25E+01 G  
                           453.88 1.742E-01 -   1.252E+00 2.00E+02 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage 11
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      2.3913E+03                                      5.33E+03             
                           263.70 2.391E+03 ?(  9.453E+03 1.14E+02 6.00E-03   K
 
Cd-109   F   2.3313E-01                                      4.53E+02             
                            88.04 2.331E-01 %(  2.082E+01 2.57E+03 3.79E+00 G  
 
PB-210   N  -7.1268E+00                                      8.14E+03             
                            46.54-7.127E+00 ?(P 2.650E+01 8.51E+01 4.25E+00 G  
 
PB-212   N   3.9303E+00                                      6.98E+02             
                           238.63 3.930E+00  (P 1.675E+00 1.57E+01 4.33E+01 G  
                           300.03-2.822E+00 -   2.270E+01 2.28E+02 3.28E+00 GA 
 
PB-214   N   5.8703E+00                                      5.84E+05             
                           351.93 5.870E+00  (  1.817E+00 1.41E+01 3.76E+01 G  
                           295.09 3.940E+00 -   3.508E+00 3.04E+01 1.93E+01 G  
                           242.00 4.078E+00 -   1.193E+01 8.71E+01 7.43E+00 GA 
 
BI-212   N   7.2018E+00                                      6.98E+02             
                           727.17 7.202E+00 ?(  1.092E+01 4.91E+01 7.55E+00 G  
                           785.42-1.974E+01 -   1.027E+02 1.48E+02 1.28E+00 GA 
 
BI-214   N   8.2392E+00                                      5.84E+05             
                           609.31 8.239E+00  (P 2.110E+00 1.33E+01 4.61E+01 G  
                          1120.29 3.613E+00 & P 9.532E+00 6.55E+01 1.51E+01 G  
                          1764.49 3.843E+00 - P 7.448E+00 4.31E+01 1.54E+01 G  
 
BI-210M  T  -2.6638E-01                                      1.10E+09             
                           265.83-2.664E-01 ?(  1.555E+00 1.68E+02 5.00E+01 G  
                           304.90 0.000E+00 +   3.167E+00 1.00E+03 2.80E+01 G  
 
RA-224   N  -1.6485E+01                                      6.98E+02             
                           240.99-1.649E+01 ?(  3.147E+01 5.81E+01 4.10E+00 G  
 
AC-228   N   5.6973E+00                                      2.10E+03             
                           911.07 5.065E+00 ?(  4.274E+00 3.03E+01 2.90E+01 G  
                           968.97 4.463E+00 ?(  5.815E+00 4.37E+01 1.75E+01 G  
                           338.32 9.019E+00  (  4.889E+00 2.75E+01 1.20E+01 G  
                            93.35 6.825E+00 &   1.421E+01 6.31E+01 5.56E+00 XA 
 
TH-227   N  -4.3557E+00                                      7.95E+03             
                           235.97-4.356E+00 ?(  9.236E+00 6.43E+01 1.23E+01 G  
                            50.14-1.303E+00 +   1.144E+01 2.51E+02 8.00E+00 G  
                           256.24-8.641E-01 &   9.175E+00 2.98E+02 7.00E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage 12
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -1.5552E-01                                      2.68E+06             
                           193.51-1.555E-01 %(  1.399E+01 2.52E+03 4.40E+00 G  
                           210.85 0.000E+00 +   2.157E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   1.8403E+00                                      1.63E+12             
                            63.29 1.840E+00  (P 2.484E+01 5.33E+01 3.81E+00 G  
                            92.59-2.444E-02 % P 1.620E+01 7.26E+01 5.58E+00 G  
 
PA-231   N   7.6961E+00                                      1.20E+07             
                           302.65 7.696E+00 ?(  2.356E+01 9.01E+01 2.88E+00 G  
                           300.07-3.813E+00 -   3.028E+01 2.25E+02 2.46E+00 G  
 
PA-233   C   4.9052E-01                                      7.82E+08             
                           312.01 4.905E-01 ?(  1.867E+00 1.10E+02 3.60E+01 G  
                           300.18-1.709E+00 +   1.223E+01 2.03E+02 6.20E+00 G  
 
PA-234   N   2.2984E-01                                      1.63E+12             
                           131.29-1.687E-02 %(  3.433E+00 5.78E+03 1.80E+01 G  
                           946.02-1.021E+00 +   9.470E+00 2.52E+02 1.34E+01 G  
                           569.47-1.862E-01 %   1.027E+01 1.45E+03 8.20E+00 G  
                           883.24 6.924E-01 ?(  1.055E+01 3.98E+02 9.60E+00 G  
                           880.53-3.429E-01 +   1.388E+01 9.98E+02 6.00E+00 GA 
 
PA-234M  N   3.0394E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  1.438E+02 1.00E+03 8.37E-01 G  
                           766.41 1.169E+02 ?(  3.561E+02 8.88E+01 2.94E-01 G  
 
U-235    N  -6.2945E-02                                      2.57E+11             
                           143.79-5.244E-01 ?(  5.690E+00 3.12E+02 1.10E+01 G  
                           205.33 9.466E-01 ?(  1.438E+01 4.33E+02 5.01E+00 G  
                           163.38-8.445E-01 +   1.219E+01 4.11E+02 5.08E+00 G  
 
AM-241   T  -9.1246E-01                                      1.58E+05             
                            59.54-9.125E-01 ?(  2.690E+00 8.80E+01 3.59E+01 G  
 
Np-237   F   4.5363E+00                                      2.14E+06             
                            86.49 4.536E+00 ?(  6.030E+00 4.14E+01 1.31E+01 G  
 
Ir-192   F   5.3315E-01                                      7.40E+01             
                           316.49-1.687E-01 ?(  8.644E-01 1.47E+02 8.70E+01 G  
                           468.06 0.000E+00 +   1.909E+00 1.00E+03 5.18E+01 G  
                           308.44-1.471E-01 +   2.187E+00 4.12E+02 3.18E+01 G  
                           295.95 2.559E+00 &(  2.112E+00 2.88E+01 3.02E+01 G  
 
Np-239   T   1.3600E+00                                      2.36E+00             
                           103.70-2.331E-01 -   2.795E+00 3.47E+02 2.40E+01 X  
                           106.13 1.360E+00 &(  2.518E+00 5.66E+01 2.27E+01 G  

Page 789 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage 13
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            99.50 1.120E+00 ?   3.841E+00 1.01E+02 1.50E+01 X  
 
Nd-147       1.3221E+00                                      1.11E+01             
                           531.00 1.322E+00 ?(  6.116E+00 1.30E+02 1.30E+01 G  
                            91.10 0.000E+00 &   3.063E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      44.30        63.       -11.    -0.006    85.14  -7.127E+00  P
 TH-227      50.16        51.        -4.    -0.002   251.42  -1.303E+00   
 AM-241      60.01        93.       -16.    -0.009    87.96  -9.125E-01   
 TH-234      63.15       102.         4.     0.002    53.26   1.840E+00  P
 BA-133      81.00        94.         5.     0.003   294.97   2.153E-01   
 Np-237      87.25       113.        39.     0.022    41.44   4.536E+00   
 EU-155      87.25       112.        40.     0.022    40.97   1.952E+00   
 Gd-153      98.82        70.        -5.    -0.003   264.32  -2.193E-01   
 Np-239      99.69        64.        12.     0.006   101.36   1.120E+00   
 Gd-153     103.70       107.        -8.    -0.005   177.95  -5.522E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage 14
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140347.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     103.54        89.        -4.    -0.002   346.55  -2.331E-01   
 EU-155     105.48        65.        23.     0.013    52.89   1.588E+00   
 Np-239     105.50        64.        22.     0.012    56.63   1.360E+00   
 EU-152     121.78        96.        -1.    -0.001   964.20  -7.277E-02   
 CO-57      122.50        77.       -15.    -0.008    88.99  -2.460E-01   
 EU-154     122.45        73.       -16.    -0.009    79.01  -5.701E-01   
 HF-181     134.47        47.         6.     0.003   169.46   2.005E-01   
 CE-144     132.85        51.         3.     0.002   351.06   3.905E-01   
 HF-181     136.12        71.       -10.    -0.005   128.19  -2.446E+00   
 CO-57      136.12        71.       -10.    -0.005   128.29  -1.339E+00   
 Tc-99m     142.71        43.        -1.    -0.001   686.43  -2.361E-02   
 U-235      143.20        67.        -4.    -0.002   311.73  -5.244E-01   
 CE-141     144.86        56.         7.     0.004   157.78   2.202E-01   
 Ba-140     162.78        55.        -3.    -0.001   400.95  -7.000E-01   
 U-235      164.36        56.        -3.    -0.001   411.16  -8.445E-01   
 CE-139     165.37        42.         9.     0.005   106.40   1.856E-01   
 U-235      205.92        56.         2.     0.001   432.55   9.466E-01   
 TH-227     236.53       119.       -25.    -0.014    64.25  -4.356E+00   
 RA-224     240.09       150.       -31.    -0.017    58.12  -1.649E+01   
 PB-214     242.16        67.        14.     0.008    87.14   4.078E+00   
 EU-152     243.82        60.       -12.    -0.007    94.56  -3.494E+00   
 TH-227     255.88        30.        -3.    -0.001   297.84  -8.641E-01   
 Cd-113m    263.01        22.         6.     0.003   114.01   2.391E+03   
 BI-210M    265.86        43.        -6.    -0.003   168.11  -2.664E-01   
 TL-208     277.46        24.         5.     0.003   112.40   2.023E+00  P
 I-131      284.20        31.        -4.    -0.002   189.17  -1.708E+00   
 PB-214     295.09        27.        30.     0.017    30.36   3.940E+00   
 Ir-192     295.08        23.        31.     0.017    28.76   2.559E+00   
 PA-231     300.43        32.        -4.    -0.002   224.80  -3.813E+00   
 PA-233     300.38        34.        -4.    -0.002   203.30  -1.709E+00   
 PA-231     302.71        26.         9.     0.005    90.06   7.696E+00   
 BA-133     302.72        26.         9.     0.005    91.02   1.198E+00   
 Ir-192     308.47        26.        -2.    -0.001   412.05  -1.471E-01   
 PA-233     312.49        24.         7.     0.004   110.24   4.905E-01   
 Ir-192     317.21        30.        -6.    -0.003   146.89  -1.687E-01   
 CR-51      322.35        17.         3.     0.002   201.09   8.232E-01   
 La-140     328.29        30.         3.     0.002   281.86   3.779E-01   
 Cs-136     339.91        40.        -5.    -0.003   191.24  -2.907E-01   
 EU-152     344.76        21.        -1.    -0.001   659.43  -1.061E-01   
 PB-214     351.83        20.        76.     0.042    14.14   5.870E+00   
 BA-133     353.97        26.        -8.    -0.004    97.58  -3.736E-01   
 I-131      363.89        22.         6.     0.003   127.31   2.006E-01   
 BA-133     383.88        24.        -3.    -0.001   277.11  -8.862E-01   
 SN-113     391.47        22.         3.     0.001   272.69   1.241E-01   
 SB-125     427.92        20.        -4.    -0.002   171.78  -4.353E-01   
 AG-108M    433.90        21.        -3.    -0.002   197.15  -1.282E-01   
 pm-146     453.66        19.         3.     0.002   200.34   1.742E-01   
 SB-125     462.88        17.        16.     0.009    44.89   5.374E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:11 PMPage 15
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     476.81        19.        -3.    -0.002   212.28  -2.615E-01   
 BE-7       477.66        16.        -1.    -0.001   391.49  -5.159E-01   
 La-140     485.35        26.        -7.    -0.004   112.31  -5.602E-01   
 RU-103     495.69        13.         1.     0.000   935.29   2.322E-02   
 RH-106     511.07        25.        24.     0.013    35.98   4.659E+00   
 Nd-147     531.71        13.         4.     0.002   130.47   1.322E+00   
 Ba-140     540.76        10.         2.     0.001   250.20   3.100E-01   
 CS-134     563.48         7.         5.     0.003    93.22   2.339E+00   
 CS-134     569.72        16.        -1.     0.000   680.90  -2.306E-01   
 TL-208     582.85        21.        10.     0.005    46.28   4.984E-01  P
 SB-125     599.02        21.        -6.    -0.003   120.62  -1.433E+00   
 SB-124     602.48        15.         2.     0.001   240.71   1.087E-01   
 CS-134     606.68        47.        -9.    -0.005   117.59  -3.950E-01   
 RU-103     609.00        21.        54.     0.030    18.08   4.245E+01   
 AG-108M    618.50         4.         1.     0.000   341.78   4.517E-02   
 PM-144     618.33        13.        -1.    -0.001   493.64  -4.860E-02   
 AG-110M    658.49        18.        -3.    -0.002   207.06  -1.520E-01   
 CS-137     662.18        15.         2.     0.001   251.83   1.265E-01   
 PM-144     697.09        21.        -2.    -0.001   274.87  -1.244E-01   
 NB-94      701.43        15.        -1.     0.000   860.43  -3.360E-02   
 SB-124     720.62        13.         1.     0.001   368.40   6.759E-01   
 AG-108M    720.57        12.         1.     0.001   354.23   8.201E-02   
 EU-154     724.07        25.        -7.    -0.004   111.78  -1.731E+00   
 ZR-95      723.90        22.        -6.    -0.003   123.65  -6.671E-01   
 BI-212     726.48         8.        10.     0.006    49.12   7.202E+00   
 pm-146     746.01         7.         4.     0.002   110.58   5.971E-01   
 PA-234M    767.30        13.         6.     0.004    88.81   1.169E+02   
 BI-212     784.15        20.        -5.    -0.003   147.53  -1.974E+01   
 CS-134     794.77        11.         5.     0.003   114.08   2.989E-01   
 La-140     816.79        13.        -3.    -0.002   174.64  -7.518E-01   
 MN-54      834.28        12.         3.     0.001   194.74   1.525E-01   
 TL-208     860.31        16.        -3.    -0.002   181.53  -1.596E+00   
 PA-234     884.70         5.         0.     0.000   998.43  -3.429E-01   
 PA-234     881.76         9.         1.     0.001   398.39   6.924E-01   
 Sc-46      889.20         7.         3.     0.002   129.53   2.015E-01   
 PA-234     946.23        13.        -2.    -0.001   252.03  -1.021E+00   
 EU-152     965.81        24.        -7.    -0.004   102.08  -3.328E+00   
 EU-154    1005.37         9.        -1.     0.000   526.68  -3.205E-01   
 Cs-136    1048.41        15.        -3.    -0.002   200.35  -2.519E-01   
 RH-106    1046.09         9.        -2.    -0.001   282.00  -7.267E+00   
 Ga-68     1077.62        11.        -2.    -0.001   290.39  -4.358E+00   
 FE-59     1099.12        11.        -1.    -0.001   393.77  -1.612E-01   
 ZN-65     1118.21        26.        -7.    -0.004   117.88  -9.687E-01   
 Sc-46     1120.70        12.         8.     0.005    67.80   6.224E-01   
 Ta-182    1121.70        18.        -1.     0.000   757.82  -1.713E-01   
 CO-60     1172.26        12.         2.     0.001   310.63   1.276E-01   
 Ta-182    1190.82         8.         0.     0.000   914.85   2.214E-01   
 Ta-182    1223.19         8.         5.     0.003    88.03   1.593E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60     1331.39        10.        -3.    -0.002   169.12  -2.515E-01   
 EU-152    1406.94         8.        -2.    -0.001   258.04  -7.047E-01   
 K-40      1460.69        13.       141.     0.078     8.82   1.257E+02  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.1594E-01   -5.1594E-01    3.915E+02%                7.46E+00
 NA-22  #A    2.9205E-02    2.9205E-02    1.359E+03%                1.53E+00
 K-40   #     1.2575E+02    1.2575E+02    9.069E+00%                1.75E+01
 Sc-46  #A    4.1193E-01    4.1193E-01    6.780E+01%                9.45E-01
 CR-51  #A    8.2315E-01    8.2316E-01    2.011E+02%                5.96E+00
 MN-54  #A    1.5249E-01    1.5249E-01    1.947E+02%                1.09E+00
 FE-59  #A   -1.6117E-01   -1.6118E-01    3.938E+02%                2.39E+00
 Co-56  #A    1.2661E-01    1.2661E-01    2.458E+02%                1.15E+00
 CO-57  #A   -2.4596E-01   -2.4596E-01    8.899E+01%                7.35E-01
 CO-58  #A   -5.8661E-03   -5.8661E-03    4.911E+03%                1.10E+00
 CO-60  #A   -6.2027E-02   -6.2027E-02    1.691E+02%                1.55E+00
 ZN-65  #A   -9.6870E-01   -9.6870E-01    1.179E+02%                3.95E+00
 NB-94  #A   -3.3603E-02   -3.3603E-02    8.604E+02%                1.08E+00
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.05E+00
 NB-95  #A   -9.1458E-03   -9.1459E-03    3.736E+03%                1.27E+00
 RU-103 #A    2.3221E-02    2.3222E-02    9.353E+02%                8.22E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.63E+01
 AG-108M#A   -3.4367E-04   -3.4367E-04    1.767E+02%                9.03E-01
 AG-110M#A    0.0000E+00    0.0000E+00    5.774E+02%                1.91E+00
 SN-113 #A    1.2415E-01    1.2415E-01    2.727E+02%                1.22E+00
 SB-124 #A    1.6489E-01    1.6489E-01    2.200E+02%                9.53E-01
 SB-125 #A    1.0825E+00    1.0825E+00    4.489E+01%                2.66E+00
 I-131  #A    2.0059E-01    2.0060E-01    1.273E+02%                8.92E-01
 Gd-153 #A   -2.1928E-01   -2.1928E-01    2.643E+02%                2.01E+00
 Ga-68  #A   -4.3191E+00   -4.3576E+00    2.904E+02%                4.72E+01
 Tc-99m #A   -2.3575E-02   -2.3614E-02    6.864E+02%                5.77E-01
 BA-133 #A   -1.5243E-02   -1.5243E-02    6.672E+01%                1.25E+00
 CS-134 #A    3.4127E-02    3.4127E-02    6.283E+01%                1.59E+00
 CS-137 #A    1.2655E-01    1.2655E-01    2.518E+02%                1.17E+00
 CE-139 #A    1.8562E-01    1.8562E-01    1.064E+02%                6.74E-01
 Ba-140 #A    3.0998E-01    3.0999E-01    2.502E+02%                2.89E+00
 La-140 #A    6.6296E-02    6.6298E-02    2.819E+02%                7.97E-01
 CE-141 #A    2.2021E-01    2.2021E-01    1.578E+02%                1.20E+00
 CE-144 #A    3.9051E-01    3.9051E-01    3.511E+02%                4.82E+00
 PM-144 #A   -1.2439E-01   -1.2439E-01    2.749E+02%                1.23E+00
 EU-152 #A   -1.0606E-01   -1.0606E-01    6.594E+02%                2.57E+00
 EU-154 #A   -3.6346E-02   -3.6346E-02    5.868E+03%                8.36E+00
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 EU-155 #A    1.8037E+00    1.8037E+00    3.345E+01%                2.73E+00
 HF-181 #A    5.2783E-02    5.2784E-02    1.695E+02%                1.02E+00
 Ta-182 #A    5.2011E-01    5.2011E-01    8.803E+01%                4.82E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.97E-01
 TL-208 #A    6.0431E-01    6.0431E-01    7.056E+01%                1.24E+00
 pm-146 #A    5.9711E-01    5.9711E-01    1.106E+02%                2.35E+00
 y-88   #A    0.0000E+00    0.0000E+00    1.000E+03%                1.11E+00
 Cd-113m#A    2.3913E+03    2.3913E+03    1.140E+02%                9.45E+03
 Cd-109 #A    2.3313E-01    2.3313E-01    2.574E+03%                2.08E+01
 PB-210 #A   -7.1268E+00   -7.1268E+00    2.608E+02%                2.65E+01
 PB-212       3.9303E+00    3.9303E+00    1.835E+01%                1.67E+00
 PB-214 #     5.8703E+00    5.8703E+00    1.414E+01%                1.82E+00
 BI-207 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.85E-01
 BI-212 #A    7.2018E+00    7.2018E+00    4.912E+01%                1.09E+01
 BI-214       8.2392E+00    8.2392E+00    1.438E+01%                2.11E+00
 BI-210M#A   -2.6638E-01   -2.6638E-01    1.681E+02%                1.56E+00
 RA-224 #A   -1.6485E+01   -1.6485E+01    5.812E+01%                3.15E+01
 AC-228       5.6973E+00    5.6973E+00    1.995E+01%                4.27E+00
 TH-227 #A   -4.3557E+00   -4.3557E+00    6.425E+01%                9.24E+00
 TH-229 #A   -1.5552E-01   -1.5552E-01    2.516E+03%                1.40E+01
 TH-234 #A    1.8403E+00    1.8403E+00    3.696E+02%                2.48E+01
 PA-231 #A    7.6961E+00    7.6961E+00    9.006E+01%                2.36E+01
 PA-233 #A    4.9052E-01    4.9052E-01    1.102E+02%                1.87E+00
 PA-234 #A    2.2984E-01    2.2984E-01    3.984E+02%                3.43E+00
 PA-234M#A    3.0394E+01    3.0394E+01    8.881E+01%                1.44E+02
 U-235  #A   -6.2945E-02   -6.2945E-02    2.666E+02%                5.69E+00
 AM-241 #A   -9.1246E-01   -9.1246E-01    8.796E+01%                2.69E+00
 Np-237 #A    4.5363E+00    4.5363E+00    4.144E+01%                6.03E+00
 Ir-192 #A    5.3314E-01    5.3315E-01    2.876E+01%                8.64E-01
 Cs-136 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.23E+00
 Np-239 #A    1.3597E+00    1.3600E+00    5.663E+01%                2.52E+00
 Nd-147 #A    1.3220E+00    1.3221E+00    1.305E+02%                6.12E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.787E+01  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.5 keV) 1.7866772E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20140271
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-15-E 
             Detector: Ge17 SN/11080671   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-15-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:50        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:50:39     Real Time: 1806   sec
        Analysis Time: 2/10/2014 16:20        Dead Time: 0.31   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 17_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.168E-01          260.9     1.609E+00    1.609E+00    5.898E+00
NA-22      4.894E-03         7039.0     3.445E-01    3.445E-01    1.305E+00
K-40       1.766E+02            6.2     1.090E+01    1.416E+01    8.788E+00
Sc-46      3.199E-01           43.8     1.401E-01    1.411E-01    9.776E-01
CR-51      4.104E-01          413.0     1.695E+00    1.695E+00    6.115E+00
MN-54     -1.840E-01          167.0     3.073E-01    3.074E-01    1.090E+00
FE-59     -7.167E-04        60480.0     4.334E-01    4.334E-01    1.699E+00
Co-56     -3.900E-02          455.8     1.778E-01    1.778E-01    6.944E-01
CO-57     -1.281E-02         1469.0     1.881E-01    1.881E-01    6.594E-01
CO-58      0.000E+00         1000.0     1.686E-01    1.686E-01    1.253E+00
CO-60      3.925E-02          507.6     1.992E-01    1.992E-01    1.118E+00
ZN-65     -5.282E-01          156.1     8.246E-01    8.250E-01    2.901E+00
NB-94      6.718E-02          316.1     2.124E-01    2.124E-01    7.894E-01
ZR-95      0.000E+00         1000.0     4.556E-01    4.556E-01    1.594E+00
NB-95      2.957E-01           91.5     2.704E-01    2.708E-01    9.263E-01
RU-103    -7.907E-03         2543.0     2.011E-01    2.011E-01    7.535E-01
RH-106     1.802E+00          141.6     2.552E+00    2.553E+00    9.973E+00
AG-108M    6.253E-02          254.8     1.593E-01    1.594E-01    5.892E-01
AG-110M    0.000E+00         1000.0     1.613E-01    1.613E-01    1.313E+00
SN-113    -2.701E-01          119.1     3.217E-01    3.220E-01    1.113E+00
SB-124    -2.182E-01          114.6     2.501E-01    2.504E-01    8.689E-01
SB-125     1.080E+00           55.7     6.014E-01    6.039E-01    2.274E+00
I-131      0.000E+00         1000.0     1.934E-01    1.935E-01    9.635E-01
Gd-153     5.337E-01           56.7     3.029E-01    3.046E-01    1.661E+00
Ga-68      0.000E+00         1000.0     2.399E+00    2.399E+00    1.452E+01
Tc-99m    -3.299E-02          464.1     1.531E-01    1.531E-01    5.411E-01
BA-133    -7.061E-03         4285.0     3.025E-01    3.025E-01    1.103E+00
CS-134     0.000E+00          577.4     7.382E-02    7.382E-02    1.677E+00
CS-137    -7.363E-03         3950.0     2.908E-01    2.908E-01    1.079E+00
CE-139     1.835E-01          126.4     2.320E-01    2.326E-01    7.896E-01
Ba-140     8.466E-01           85.2     7.211E-01    7.224E-01    3.299E+00
La-140     2.284E-01           88.9     2.030E-01    2.034E-01    5.828E-01
CE-141    -2.231E-01          165.5     3.692E-01    3.693E-01    1.265E+00
CE-144     1.426E+00           81.9     1.168E+00    1.170E+00    3.925E+00
PM-144    -6.120E-02          415.5     2.543E-01    2.543E-01    9.314E-01
EU-152     1.013E+00           64.6     6.543E-01    6.564E-01    2.599E+00
EU-154    -9.875E-01          209.9     2.073E+00    2.074E+00    7.568E+00
EU-155     2.940E-01          240.5     7.070E-01    7.071E-01    2.453E+00
HF-181     1.216E-01          114.6     1.394E-01    1.396E-01    8.947E-01
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Ta-182     3.449E-01          308.3     1.063E+00    1.063E+00    3.860E+00
Hg-203    -1.444E-01          179.2     2.588E-01    2.589E-01    8.980E-01
TL-208     2.854E+00           12.5     3.571E-01    3.866E-01    5.557E-01
pm-146    -4.889E-01          186.0     9.093E-01    9.097E-01    3.220E+00
y-88      -2.608E-02          194.7     5.078E-02    5.079E-02    1.092E+00
Cd-113m    2.036E+03          105.9     2.156E+03    2.160E+03    7.466E+03
Cd-109     8.992E+00           57.8     5.196E+00    5.220E+00    1.704E+01
PB-210     5.026E+00          142.1     7.144E+00    7.150E+00    2.628E+01
PB-212     6.487E+00           10.1     6.540E-01    7.771E-01    1.471E+00
PB-214     5.983E+00           13.9     8.289E-01    8.853E-01    1.896E+00
BI-207    -1.299E-01          193.0     2.506E-01    2.507E-01    8.906E-01
BI-212     7.511E+00           45.5     3.418E+00    3.441E+00    1.055E+01
BI-214     7.394E+00           13.9     1.026E+00    1.096E+00    1.849E+00
BI-210M   -1.383E-01          227.5     3.145E-01    3.146E-01    1.115E+00
RA-224     1.063E+01           51.3     5.453E+00    5.495E+00    1.767E+01
AC-228     7.721E+00           13.3     1.024E+00    1.097E+00    1.963E+00
TH-227     2.119E+00           80.3     1.701E+00    1.706E+00    1.455E+01
TH-229    -4.002E-01          810.9     3.245E+00    3.245E+00    1.161E+01
TH-234     1.565E+01           45.3     7.096E+00    7.143E+00    2.185E+01
PA-231     1.276E+00           78.5     1.001E+00    1.004E+00    2.497E+01
PA-233     3.838E-01           82.5     3.164E-01    3.171E-01    1.865E+00
PA-234    -1.227E+00           85.5     1.049E+00    1.051E+00    3.511E+00
PA-234M    5.472E+01           66.9     3.659E+01    3.670E+01    1.223E+02
U-235      1.934E+00           81.7     1.580E+00    1.583E+00    4.988E+00
AM-241     7.009E-01          104.3     7.308E-01    7.317E-01    2.466E+00
Np-237     3.134E+00           47.3     1.483E+00    1.493E+00    4.791E+00
Ir-192     7.038E-01           25.0     1.757E-01    1.806E-01    6.233E-01
Cs-136     5.889E-02          379.7     2.236E-01    2.236E-01    8.392E-01
Np-239     8.961E-01           66.4     5.949E-01    5.974E-01    1.968E+00
Nd-147     4.826E-01          333.3     1.608E+00    1.609E+00    5.857E+00
-----------------------------------------------------------------------------
Total      2.366E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage  1
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-15-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20140271.An1

 Acquisition information
        Start time:                 2/10/2014 3:50:39 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage  2
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:50:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1347

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.69       46.  25.23   0.59  2.111E-02    46.54   4.250    PBC<MDA PB210 
    50.30       14.  80.28   0.78  2.357E-02    50.14   8.000    PBC<MDA TH227 
    59.29       13. 104.27   0.79  2.957E-02    59.54  35.900    PBC<MDA AM241 
    63.35       59.  25.95   0.94  3.168E-02    63.29   3.810    PBC<MDA TH234 
    74.88       65.  22.72   0.80  3.682E-02
    77.10      108.  14.90   0.80  3.760E-02
    80.99        5. 245.46   0.81  3.884E-02    80.99  34.060    PBC<MDA BA133 
    86.49       30.  47.32   0.81  4.026E-02    86.49  13.100    PBC<MDA Np237 
    88.04       25.  57.79   0.81  4.060E-02    88.04   3.790    PBC<MDA Cd109 
    92.49       12.  30.30   0.82  4.144E-02    92.59   5.584    PBC<MDA TH234 
    93.25       28.  53.69   0.82  4.156E-02    93.35   5.561    PBC<MDA AC228 
    97.50        2. 451.32   0.82  4.213E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       17.  72.12   0.82  4.234E-02    99.50  15.000    PBC<MDA Np239 
   104.21        9.  56.82   0.83  4.265E-02   103.20  21.800    PBC<MDA Gd153 
   105.31        5. 240.48   0.83  4.278E-02   105.31  21.200    PBC<MDA EU155 
   106.13       16.  66.39   0.83  4.282E-02   106.13  22.700    PBC<MDA Np239 
   123.46        6. 218.45   0.85  4.270E-02   123.10  40.790    PBC<MDA EU154 
   132.61        9. 114.64   0.86  4.197E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.118E+00 CE144 
   132.63       12.  81.94   0.86  4.192E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.426E+00 CE144 
   143.91       15.  81.69   0.87  4.080E-02   143.79  10.960    PBC<MDA U235  
   163.13       13.  85.18   0.88  3.813E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage  3
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               163.38   5.080  3.866E+00 U235  
   163.15       10. 115.24   0.88  3.802E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.976E+00 U235  
   165.72       10. 126.44   0.89  3.825E-02   165.85  79.900    PBC<MDA CE139 
   205.23        3. 284.10   0.92  3.312E-02   205.33   5.010    PBC<MDA U235  
   235.97        7. 425.68   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
   238.51      154.  11.10   0.95  2.990E-02   238.63  43.300  6.133E+00 PB212 
   240.85       23.  51.30   0.96  2.969E-02   240.99   4.100    PBC<MDA RA224 
   241.86       22.  49.94   0.96  2.960E-02   242.00   7.430    PBC<MDA PB214 
   256.02        6. 149.85   0.97  2.846E-02   256.24   7.000    PBC<MDA TH227 
   262.89        6. 105.90   0.98  2.790E-02   263.70   0.006    PBC<MDA Cd113m
   275.44        0. 349.54   0.99  2.694E-02   277.28   6.310    PBC<MDA TL208 
   295.05       40.  24.96   1.01  2.574E-02   295.09  19.300  3.831E+00 PB214 
                                               295.95  30.160  2.844E+00 Ir192 
                                               295.95  30.160  2.844E+00 Ir192 
   295.09       54.  20.62   1.32  2.580E-02   295.09  19.300  6.072E+00 PB214 
                                               295.95  30.160  3.894E+00 Ir192 
   300.13       10.  80.00   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.044E+00 PA231 
                                               300.18   6.200  3.589E+00 PA233 
   300.17       10.  82.45   1.01  2.549E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.818E+00 PA231 
                                               300.18   6.200  3.499E+00 PA233 
   300.21       10.  79.63   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.083E+00 PA231 
                                               300.18   6.200  3.605E+00 PA233 
   303.50        7. 115.49   1.02  2.522E-02   304.85   4.290    PBC<MDA Ba140 
   314.89        8.  91.84   1.03  2.456E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.988E-01 Ir192 
   319.31        2. 412.98   1.03  2.437E-02   320.08   9.940    PBC<MDA CR51  
   328.04        9.  88.92   1.04  2.391E-02   328.76  20.300    PBC<MDA La140 
   338.18       40.  20.00   1.67  2.344E-02   338.32  12.010  7.895E+00 AC228 
   351.71       92.  14.99   0.44  2.279E-02   351.93  37.600  5.937E+00 PB214 
   428.84        2. 399.81   1.13  1.983E-02   427.88  29.600    PBC<MDA SB125 
   431.93        2. 254.82   1.13  1.963E-02   433.94  90.480    PBC<MDA AG108M
   463.21       13.  55.67   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
   467.39        5. 123.07   1.16  1.859E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  3.058E-01 Ir192 
   481.59        1. 732.34   1.18  1.820E-02   482.00  80.500    PBC<MDA HF181 
   487.17        2. 275.42   1.18  1.806E-02   487.02  45.500    PBC<MDA La140 
   510.82       69.  19.92   0.84  1.744E-02
   531.15        2. 333.29   1.22  1.696E-02   531.00  13.000    PBC<MDA Nd147 
   583.18       69.  11.62   0.82  1.584E-02   583.02  84.500  2.854E+00 TL208 
   599.40        5.  99.38   1.28  1.550E-02   600.50  17.860    PBC<MDA SB125 
   609.29      101.  12.92   1.27  1.533E-02   609.31  46.090  7.394E+00 BI214 
                                               610.30   5.750  6.372E+01 RU103 
   634.70        4. 137.43   1.31  1.486E-02   635.89  11.310    PBC<MDA SB125 
   702.75        2. 316.13   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
   727.21       14.  45.51   1.39  1.345E-02   727.17   7.550    PBC<MDA BI212 
   766.59        6.  90.66   1.42  1.293E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   766.62        7.  91.45   1.42  1.294E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   815.12        3. 146.27   1.47  1.234E-02   815.77  23.280    PBC<MDA La140 
   819.04        1. 379.66   1.47  1.231E-02   818.50 100.000    PBC<MDA Cs136 
   860.54        3. 166.74   1.50  1.185E-02   860.56  12.420    PBC<MDA TL208 
   911.54       45.  17.43   0.79  1.135E-02   911.07  29.000  7.649E+00 AC228 
   945.89        1. 369.61   1.57  1.103E-02   946.02  13.400    PBC<MDA PA234 
   964.87       10.  64.59   1.59  1.088E-02   964.11  14.605    PBC<MDA EU152 
   969.27       16.  41.00   1.59  1.083E-02   968.97  17.460    PBC<MDA AC228 
  1000.70        7.  48.87   1.62  1.057E-02  1001.00   0.837    PBC<MDA PA234M
  1050.52        4. 141.62   1.66  1.019E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.327E+01 RH106 
  1120.37       14.  24.30   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.63       13.  43.80   1.72  9.696E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.636E-01 Sc46  
                                              1121.30  34.900  2.189E+00 Ta182 
  1121.38        2. 308.30   1.72  9.691E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  3.449E-01 Ta182 
  1173.67        1. 507.61   1.76  9.359E-03  1173.24  99.900    PBC<MDA CO60  
  1460.84      268.   6.05   1.61  7.894E-03  1460.83  10.670  1.766E+02 K40   
  1764.13        5.  59.95   2.21  6.804E-03  1764.49  15.400    PBC<MDA BI214 
  1835.01        1. 298.09   2.26  6.593E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.83    74.85        77.        64. 1.747E+03   25.48   0.788  -        
   307.70    77.07        82.        96. 2.566E+03   18.83   0.550  -      s 
  2042.19   510.82        24.        69. 3.946E+03   15.72   0.842  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.23    46.69        72.         8.     0.004    25.23   0.590 
 TH-227    200.65    50.30        58.        14.     0.008    80.28   0.778 
 AM-241    236.59    59.29        91.        13.     0.007   104.27   0.787s
 TH-234    252.85    63.35        92.        34.     0.019    25.95   0.938 
 BA-133    323.36    80.99        87.         5.     0.003   245.46   0.807s
 Np-237    345.35    86.49        84.        30.     0.017    47.32   0.813D
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    343.07    85.92        68.        -6.    -0.004   187.35   0.813 
 Cd-109    351.55    88.04        91.        25.     0.014    57.79   0.814D
 Nd-147    364.23    91.21       146.       -12.    -0.007   140.82   0.817s
 TH-234    369.74    92.59       122.        12.     0.007    30.30   0.818D
 AC-228    372.78    93.35       101.        28.     0.016    53.69   0.819D
 Gd-153    389.37    97.50        57.         2.     0.001   451.32   0.823D
 Np-239    397.37    99.50        63.        17.     0.009    72.12   0.825D
 Gd-153    412.16   103.20        48.         9.     0.005    56.82   0.828D
 EU-155    420.61   105.31        64.         5.     0.003   240.48   0.830D
 Np-239    423.88   106.13        46.        16.     0.009    66.39   0.831D
 EU-154    493.15   123.46        76.         6.     0.003   218.45   0.847s
 PA-234    525.85   131.63        94.       -17.    -0.009    85.49   0.855s
 HF-181    529.76   132.61        53.         9.     0.005   114.64   0.856s
 CE-144    529.81   132.63        42.        12.     0.007    81.94   0.857s
 HF-181    552.80   138.37        44.        -2.    -0.001   411.42   0.859s
 Tc-99m    555.63   139.08        47.        -2.    -0.001   464.10   0.863s
 U-235     574.93   143.91        65.        15.     0.008    81.69   0.866s
 CE-141    579.36   145.02        81.        -8.    -0.004   165.50   0.868s
 Ba-140    651.76   163.13        59.        13.     0.007    85.18   0.884s
 U-235     651.84   163.15        66.        10.     0.006   115.24   0.885s
 CE-139    662.13   165.72        76.        10.     0.006   126.44   0.887s
 TH-229    773.59   193.59        39.        -1.    -0.001   810.91   0.913s
 U-235     820.12   205.23        44.         3.     0.002   284.10   0.924s
 TH-229    842.00   210.70        76.       -12.    -0.007   103.58   0.929s
 TH-227    943.03   235.97       410.         7.     0.004   425.68   0.952s
 PB-212    953.67   238.63        46.       151.     0.084     9.41   0.954D
 RA-224    963.09   240.99        60.        23.     0.013    51.30   0.956D
 PB-214    967.13   242.00        49.        22.     0.012    49.94   0.957D
 TH-227   1023.22   256.02        38.         6.     0.003   149.85   0.971s
 Cd-113m  1050.66   262.89        18.         6.     0.003   105.90   0.978s
 BI-210M  1059.98   265.22        29.        -3.    -0.002   227.48   0.980s
 Hg-203   1116.45   279.34        49.        -6.    -0.003   179.20   0.992s
 I-131    1130.04   282.74        36.        -2.    -0.001   350.69   0.996s
 PB-214   1179.44   295.09        28.        54.     0.030    20.62   1.319s
 Ir-192   1179.26   295.05        29.        40.     0.022    24.96   1.007s
 PB-212   1199.90   300.21        28.        10.     0.006    79.63   1.011 
 PA-231   1199.60   300.13        28.        10.     0.006    80.00   1.011 
 PA-233   1199.73   300.17        29.        10.     0.006    82.45   1.011 
 PA-231   1204.20   301.28        42.        -7.    -0.004   135.06   1.013s
 BA-133   1205.98   301.73        41.        -6.    -0.003   168.65   1.013s
 Ba-140   1213.05   303.50        26.         7.     0.004   115.49   1.015s
 Ir-192   1228.30   307.31        24.        -5.    -0.003   149.73   1.019s
 PA-233   1250.94   312.97        34.        -2.    -0.001   342.83   1.022s
 Ir-192   1258.59   314.89        21.         8.     0.004    91.84   1.026s
 CR-51    1276.27   319.31        26.         2.     0.001   412.98   1.029s
 La-140   1311.19   328.04        27.         9.     0.005    88.92   1.037s
 AC-228   1351.73   338.18         8.        40.     0.022    20.00   1.675s
 EU-152   1376.42   344.35        31.        -4.    -0.002   187.91   1.051s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181   1379.19   345.04        30.        -4.    -0.002   190.56   1.053s
 PB-214   1405.87   351.71        32.        92.     0.051    14.99   0.444s
 SN-113   1561.40   390.61        27.        -7.    -0.004   119.09   1.094s
 SB-125   1714.31   428.84        21.         2.     0.001   399.81   1.127s
 AG-108M  1726.66   431.93        12.         2.     0.001   254.82   1.132s
 pm-146   1808.48   452.39        25.        -4.    -0.002   169.87   1.150s
 SB-125   1851.75   463.21        20.        13.     0.007    55.67   1.159s
 Ir-192   1868.47   467.39        19.         5.     0.003   123.07   1.163s
 PM-144   1903.23   476.08        18.        -3.    -0.002   228.92   1.170s
 BE-7     1903.98   476.27        15.        -2.    -0.001   260.89   1.171s
 HF-181   1925.28   481.59        20.         1.     0.000   732.34   1.175s
 La-140   1947.58   487.17        21.         2.     0.001   275.42   1.180s
 Nd-147   2123.48   531.15        19.         2.     0.001   333.29   1.219 
 Ba-140   2148.95   537.52        22.        -1.    -0.001   465.39   1.224s
 CS-134   2251.77   563.22        27.        -3.    -0.002   222.76   1.247s
 CS-134   2275.08   569.05        26.        -4.    -0.002   180.49   1.252s
 PA-234   2275.05   569.05        25.        -4.    -0.002   195.88   1.253s
 BI-207   2275.00   569.03        23.        -4.    -0.002   192.95   1.253s
 TL-208   2331.58   583.18         5.        69.     0.038    11.62   0.822s
 SB-125   2396.47   599.40         9.         5.     0.003    99.38   1.280s
 SB-124   2413.81   603.74        20.        -6.    -0.003   114.64   1.282s
 BI-214   2436.02   609.29        20.        94.     0.052    12.92   1.275 
 RU-103   2444.71   611.46        27.        -1.    -0.001   520.58   1.288s
 AG-108M  2467.72   617.21        14.        -1.     0.000   689.31   1.292s
 PM-144   2467.38   617.13        21.        -2.    -0.001   395.74   1.295s
 SB-125   2537.66   634.70        12.         4.     0.002   137.43   1.311s
 I-131    2545.29   636.61        20.        -3.    -0.002   194.24   1.312s
 PM-144   2784.80   696.49        19.        -2.    -0.001   415.54   1.363s
 NB-94    2809.86   702.75        13.         2.     0.001   316.13   1.368s
 SB-124   2893.29   723.61        24.        -6.    -0.003   123.44   1.386s
 AG-108M  2893.42   723.64        25.        -6.    -0.003   120.17   1.386s
 EU-154   2893.44   723.64        26.        -6.    -0.004   118.36   1.386s
 ZR-95    2893.34   723.62        23.        -6.    -0.003   128.93   1.387s
 BI-212   2907.72   727.21        13.        14.     0.008    45.51   1.390s
 pm-146   2940.66   735.45        29.        -6.    -0.003   130.60   1.397s
 pm-146   2987.50   747.16        25.        -4.    -0.002   185.99   1.407s
 NB-95    3065.35   766.62        16.         7.     0.004    91.45   1.423s
 PA-234M  3065.22   766.59        17.         6.     0.003    90.66   1.423s
 EU-152   3115.83   779.24        22.        -2.    -0.001   358.00   1.434s
 BI-212   3135.76   784.22        23.        -3.    -0.002   224.17   1.439s
 La-140   3259.39   815.12         9.         3.     0.002   146.27   1.465s
 Cs-136   3275.07   819.04        12.         1.     0.001   379.66   1.467s
 MN-54    3337.06   834.54        20.        -4.    -0.002   167.03   1.481s
 Co-56    3379.36   845.11         7.        -1.     0.000   455.85   1.491s
 TL-208   3441.08   860.54        11.         3.     0.002   166.74   1.503s
 NB-94    3483.13   871.05        16.        -2.    -0.001   379.35   1.512s
 EU-154   3488.81   872.47        13.        -3.    -0.001   209.94   1.514s
 PA-234   3532.78   883.46        15.        -2.    -0.001   341.91   1.522s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3558.14   889.80        14.        -3.    -0.001   216.94   1.527s
 y-88     3590.58   897.91        16.        -2.    -0.001   250.59   1.534s
 AC-228   3645.14   911.54         4.        45.     0.025    17.43   0.785s
 AG-110M  3746.51   936.88        15.        -3.    -0.002   172.88   1.567s
 PA-234   3782.58   945.89        12.         1.     0.001   369.61   1.574s
 EU-152   3858.51   964.87        17.        10.     0.006    64.59   1.589s
 AC-228   3876.11   969.27        13.        16.     0.009    41.00   1.593s
 PA-234M  4001.85  1000.70        13.         7.     0.004    48.87   1.620s
 EU-154   4019.47  1005.10        27.        -5.    -0.003   145.42   1.623s
 RH-106   4201.20  1050.52        13.         4.     0.002   141.62   1.660s
 EU-152   4450.33  1112.78        18.        -1.    -0.001   473.89   1.711s
 ZN-65    4462.22  1115.75        24.        -5.    -0.003   156.13   1.713s
 BI-214   4480.36  1120.29         6.        14.     0.008    24.30   1.717D
 Sc-46    4481.72  1120.63        10.        13.     0.007    43.80   1.717s
 Ta-182   4484.41  1121.30        20.         2.     0.001   308.30   1.718D
 CO-60    4693.96  1173.67        11.         1.     0.001   507.61   1.760s
 Ta-182   4887.71  1222.08        21.        -3.    -0.002   230.47   1.798s
 K-40     5843.29  1460.84         5.       268.     0.149     6.05   1.606 
 BI-214   7057.42  1764.13        10.         5.     0.003    59.95   2.211s
 Co-56    7078.52  1769.40         8.        -3.    -0.001   167.70   2.215s
 y-88     7341.21  1835.01         2.         1.     0.000   298.09   2.262s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.1678E-01                                      5.31E+01             
                           477.60-6.168E-01 ?(  5.898E+00 2.61E+02 1.05E+01 G  
 
NA-22    C   4.8940E-03                                      9.50E+02             
                          1274.53 4.894E-03 %(  1.305E+00 7.04E+03 9.99E+01 G  
 
K-40     N   1.7664E+02                                      4.66E+11             
                          1460.83 1.766E+02  (P 8.788E+00 6.05E+00 1.07E+01 G  
 
Sc-46    F   3.1991E-01                                      8.38E+01             
                           889.28-1.238E-01 ?(  9.776E-01 2.17E+02 1.00E+02 G  
                          1120.55 7.636E-01 ?(  1.015E+00 4.38E+01 1.00E+02 G  
 
CR-51    F   4.1044E-01                                      2.77E+01             
                           320.08 4.104E-01 ?(  6.115E+00 4.13E+02 9.94E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -1.8395E-01                                      3.12E+02             
                           834.85-1.839E-01 ?(  1.090E+00 1.67E+02 1.00E+02 G  
 
FE-59    F  -7.1667E-04                                      4.45E+01             
                          1099.25-7.167E-04 &(  1.699E+00 6.05E+04 5.65E+01 G  
                          1291.60 0.000E+00 +   1.091E+00 1.00E+03 4.32E+01 G  
 
Co-56    C  -3.9000E-02                                      7.73E+01             
                           846.77-3.900E-02 ?(  6.944E-01 4.56E+02 9.99E+01 G  
                          1238.28 0.000E+00 +   2.987E+00 1.00E+03 6.61E+01 G  
                          1037.84 0.000E+00 +   6.806E+00 1.00E+03 1.41E+01 G  
                          1771.35-1.397E+00 +   8.616E+00 1.68E+02 1.55E+01  A 
 
CO-57    C  -1.2808E-02                                      2.72E+02             
                           122.06-1.281E-02 %(  6.594E-01 1.47E+03 8.56E+01 G  
                           136.47 1.524E-01 %   5.966E+00 1.12E+03 1.07E+01 G  
 
CO-60    F   3.9246E-02                                      1.93E+03             
                          1332.50 2.160E-02 %(  1.118E+00 1.33E+03 1.00E+02 G  
                          1173.24 5.691E-02 ?(  1.093E+00 5.08E+02 9.99E+01 G  
 
ZN-65    F  -5.2816E-01                                      2.44E+02             
                          1115.55-5.282E-01 ?(  2.901E+00 1.56E+02 5.06E+01 G  
 
NB-94    I   6.7176E-02                                      7.41E+06             
                           702.63 6.718E-02 ?(  7.894E-01 3.16E+02 9.79E+01 G  
                           871.10-7.170E-02 +   1.004E+00 3.79E+02 9.99E+01 G  
 
NB-95    I   2.9565E-01                                      6.40E+01             
                           765.79 2.957E-01 &(  9.263E-01 9.14E+01 9.98E+01 G  
 
RU-103   I  -7.9072E-03                                      3.93E+01             
                           497.05-7.907E-03 %(  7.535E-01 2.54E+03 9.09E+01 G  
                           610.30-9.000E-01 +   1.695E+01 5.21E+02 5.75E+00 GA 
 
RH-106   I   1.8018E+00                                      3.74E+02             
                           621.92 0.000E+00 ?(  9.973E+00 1.00E+03 9.93E+00 G  
                          1050.36 1.327E+01 ?(  6.719E+01 1.42E+02 1.56E+00 G  
                           511.86 2.596E-02 %   5.188E+00 5.57E+03 2.00E+01 GA 
 
AG-108M  C   6.2530E-02                                      1.53E+05             
                           433.94 6.253E-02 ?(  5.892E-01 2.55E+02 9.05E+01 G  
                           722.94-2.833E-01 +   1.181E+00 1.20E+02 9.08E+01 G  
                           614.28-3.124E-02 &   8.097E-01 6.89E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage  9
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -2.7010E-01                                      1.15E+02             
                           391.69-2.701E-01 ?(  1.113E+00 1.19E+02 6.40E+01 G  
 
SB-124   F  -2.1817E-01                                      6.02E+01             
                           602.73-2.182E-01 &(  8.689E-01 1.15E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.218E+00 1.00E+03 4.78E+01 G  
                           722.79-2.279E+00 +   9.778E+00 1.23E+02 1.08E+01 G  
 
SB-125   I   1.0802E+00                                      1.01E+03             
                           427.88 1.561E-01 ?(  2.274E+00 4.00E+02 2.96E+01 G  
                           600.50 9.473E-01 &(  3.293E+00 9.94E+01 1.79E+01 G  
                           635.89 1.276E+00 ?(  6.265E+00 1.37E+02 1.13E+01 G  
                           463.37 3.708E+00  (  6.672E+00 5.57E+01 1.05E+01 G  
 
Gd-153   F   5.3371E-01                                      2.42E+02             
                            97.50 1.047E-01  (  1.661E+00 4.51E+02 3.00E+01 G  
                           103.20 5.337E-01 }   2.082E+00 5.68E+01 2.18E+01 G  
 
Tc-99m   I  -3.2990E-02                                      2.51E-01             
                           140.51-3.299E-02 &(  5.411E-01 4.64E+02 8.93E+01 G  
 
BA-133   F  -7.0613E-03                                      3.85E+03             
                           356.00-7.061E-03 %(  1.103E+00 4.28E+03 6.20E+01 G  
                           302.85-6.675E-01 &   3.915E+00 1.69E+02 1.83E+01 G  
                           383.84 0.000E+00 +   7.267E+00 1.00E+03 8.94E+00 GA 
                            80.99 2.289E-01 &   1.937E+00 2.45E+02 3.41E+01 GA 
 
CS-137   I  -7.3629E-03                                      1.10E+04             
                           661.66-7.363E-03 %(  1.079E+00 3.95E+03 8.52E+01 G  
 
CE-139   F   1.8346E-01                                      1.38E+02             
                           165.85 1.835E-01 ?(  7.896E-01 1.26E+02 7.99E+01 G  
 
Ba-140   I   8.4656E-01                                      1.28E+01             
                           537.26-1.943E-01 ?(  3.299E+00 4.65E+02 2.44E+01 G  
                           162.66 3.149E+00 *(  9.007E+00 8.52E+01 6.22E+00 G  
                           304.85 3.427E+00 ?(  1.368E+01 1.15E+02 4.29E+00 G  
 
La-140   I   2.2835E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.828E-01 1.00E+03 9.54E+01 G  
                           487.02 1.629E-01 ?(  1.621E+00 2.75E+02 4.55E+01 G  
                           328.76 1.024E+00 &(  3.091E+00 8.89E+01 2.03E+01 G  
                           815.77 5.980E-01 ?(  3.180E+00 1.46E+02 2.33E+01 G  
 
CE-141   I  -2.2307E-01                                      3.25E+01             
                           145.44-2.231E-01 &(  1.265E+00 1.65E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 10
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I   1.4257E+00                                      2.85E+02             
                           133.54 1.426E+00  (  3.925E+00 8.19E+01 1.11E+01 G  
 
PM-144   C  -6.1204E-02                                      3.63E+02             
                           696.54-6.120E-02 ?(  9.314E-01 4.16E+02 9.90E+01 G  
                           618.06-6.174E-02 +   8.897E-01 3.96E+02 9.91E+01 G  
                           476.81-1.965E-01 +   1.625E+00 2.29E+02 4.20E+01 G  
 
EU-152   F   1.0130E+00                                      4.94E+03             
                           344.29-3.932E-01 ?(  2.599E+00 1.88E+02 2.65E+01 G  
                          1112.07-5.431E-01 +   9.465E+00 4.74E+02 1.36E+01 G  
                           121.78-6.078E-04 %   1.824E+00 8.49E+04 2.86E+01 G  
                           778.92-6.363E-01 +   8.260E+00 3.58E+02 1.29E+01 G  
                           964.11 3.565E+00 &(  7.582E+00 6.46E+01 1.46E+01 G  
                           244.69-1.172E-02 %   8.346E+00 1.99E+04 7.58E+00 G  
                          1408.00 2.037E-02 %   6.082E+00 7.76E+03 2.10E+01 GA 
 
EU-154   I  -9.8754E-01                                      3.14E+03             
                           873.23-9.875E-01 ?(  7.568E+00 2.10E+02 1.23E+01 G  
                           123.10 1.830E-01 +   1.380E+00 2.18E+02 4.08E+01 G  
                          1274.54 1.279E-02 %   3.707E+00 7.65E+03 3.52E+01 G  
                           723.36-1.308E+00 +   5.361E+00 1.18E+02 2.02E+01 G  
                          1004.77-1.542E+00 +   7.844E+00 1.45E+02 1.80E+01 G  
                           996.33 0.000E+00 +   2.094E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   2.9397E-01                                      1.81E+03             
                           105.31 2.940E-01  (  2.453E+00 2.40E+02 2.12E+01 G  
                            86.54-2.868E-01 +   1.852E+00 1.87E+02 3.07E+01 G  
 
HF-181   F   1.2164E-01                                      4.24E+01             
                           482.00 3.317E-02 ?(  8.947E-01 7.32E+02 8.05E+01 G  
                           133.02 2.861E-01 ?(  1.119E+00 1.15E+02 4.33E+01 G  
                           345.83-6.764E-01 +   4.540E+00 1.91E+02 1.51E+01 G  
                           136.30-5.293E-01 +   7.701E+00 4.11E+02 5.85E+00 G  
 
Ta-182   F   3.4490E-01                                      1.14E+02             
                          1121.30 3.449E-01  (  3.860E+00 3.08E+02 3.49E+01 G  
                          1221.41-6.521E-01 +   5.402E+00 2.30E+02 2.70E+01 G  
                          1189.05 1.992E-02 %   7.467E+00 9.86E+03 1.62E+01 G  
 
Hg-203   F  -1.4443E-01                                      4.66E+01             
                           279.20-1.444E-01 ?(  8.980E-01 1.79E+02 8.15E+01 G  
 
TL-208   N   2.8539E+00                                      6.98E+02             
                           583.02 2.854E+00 @(P 5.557E-01 1.16E+01 8.45E+01 G  
                           277.28 1.497E-01 % P 8.179E+00 3.50E+02 6.31E+00 G  
                           860.56 1.052E+00 - P 6.905E+00 1.67E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 11
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C  -4.8890E-01                                      2.02E+03             
                           747.16-4.889E-01 ?(  3.220E+00 1.86E+02 3.40E+01 G  
                           735.72-1.130E+00 +   5.127E+00 1.31E+02 2.25E+01 G  
                           453.88-1.966E-01 +   1.178E+00 1.70E+02 6.50E+01 G  
 
y-88     F  -2.6077E-02                                      1.07E+02             
                           898.04-1.194E-01 ?(  1.092E+00 2.51E+02 9.37E+01 G  
                          1836.06 6.211E-02 ?(  7.914E-01 2.98E+02 9.92E+01 G  
 
Cd-113m      2.0356E+03                                      5.33E+03             
                           263.70 2.036E+03 ?(  7.466E+03 1.06E+02 6.00E-03   K
 
Cd-109   F   8.9921E+00                                      4.53E+02             
                            88.04 8.992E+00  (  1.704E+01 5.78E+01 3.79E+00 G  
 
PB-210   N   5.0264E+00                                      8.14E+03             
                            46.54 5.026E+00  (P 2.628E+01 2.52E+01 4.25E+00 G  
 
PB-212   N   6.4871E+00                                      6.98E+02             
                           238.63 6.487E+00  (P 1.471E+00 9.41E+00 4.33E+01 G  
                           300.03 6.812E+00 ?   1.824E+01 7.96E+01 3.28E+00 GA 
 
PB-214   N   5.9830E+00                                      5.84E+05             
                           351.93 5.937E+00  (P 1.896E+00 1.50E+01 3.76E+01 G  
                           295.09 6.072E+00 *(P 3.033E+00 2.06E+01 1.93E+01 G  
                           242.00 5.542E+00     8.929E+00 4.99E+01 7.43E+00 GA 
 
BI-207   C  -1.2987E-01                                      1.18E+04             
                           569.70-1.299E-01 ?(  8.906E-01 1.93E+02 9.77E+01 G  
                          1063.66-1.619E-02 %   1.261E+00 2.00E+03 7.45E+01 G  
 
BI-212   N   7.5108E+00                                      6.98E+02             
                           727.17 7.511E+00  (  1.055E+01 4.55E+01 7.55E+00 G  
                           785.42-1.074E+01 -   8.607E+01 2.24E+02 1.28E+00 GA 
 
BI-214   N   7.3940E+00                                      5.84E+05             
                           609.31 7.394E+00  (P 1.849E+00 1.29E+01 4.61E+01 G  
                          1120.29 5.316E+00 - P 5.355E+00 2.43E+01 1.51E+01 G  
                          1764.49 2.475E+00 - P 9.324E+00 6.00E+01 1.54E+01 G  
 
BI-210M  T  -1.3826E-01                                      1.10E+09             
                           265.83-1.383E-01 ?(  1.115E+00 2.27E+02 5.00E+01 G  
                           304.90-3.142E-02 %   1.498E+00 1.25E+03 2.80E+01 G  
 
RA-224   N   1.0629E+01                                      6.98E+02             
                           240.99 1.063E+01  (  1.767E+01 5.13E+01 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 12
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   7.7212E+00                                      2.10E+03             
                           911.07 7.649E+00  (  1.963E+00 1.74E+01 2.90E+01 G  
                           968.97 4.643E+00 -   5.751E+00 4.10E+01 1.75E+01 G  
                           338.32 7.895E+00  (  3.136E+00 2.00E+01 1.20E+01 G  
                            93.35 6.786E+00     1.189E+01 5.37E+01 5.56E+00 XA 
 
TH-227   N   2.1185E+00                                      7.95E+03             
                           235.97 1.013E+00 ?(  1.455E+01 4.26E+02 1.23E+01 G  
                            50.14 4.203E+00  (  1.129E+01 8.03E+01 8.00E+00 G  
                           256.24 1.680E+00  (  8.738E+00 1.50E+02 7.00E+00 G  
 
TH-229   N  -4.0017E-01                                      2.68E+06             
                           193.51-4.002E-01 &(  1.161E+01 8.11E+02 4.40E+00 G  
                           210.85-7.052E+00 +   2.469E+01 1.04E+02 2.99E+00 G  
 
TH-234   N   1.5654E+01                                      1.63E+12             
                            63.29 1.565E+01  (P 2.185E+01 2.60E+01 3.81E+00 G  
                            92.59 2.955E+00 - P 1.299E+01 3.03E+01 5.58E+00 G  
 
PA-231   N   1.2758E+00                                      1.20E+07             
                           302.65-5.360E+00 ?(  2.497E+01 1.35E+02 2.88E+00 G  
                           300.07 9.044E+00 ?(  2.434E+01 8.00E+01 2.46E+00 G  
 
PA-233   C   3.8375E-01                                      7.82E+08             
                           312.01-1.528E-01 ?(  1.865E+00 3.43E+02 3.60E+01 G  
                           300.18 3.499E+00 ?(  9.730E+00 8.25E+01 6.20E+00 G  
 
PA-234   N  -1.2271E+00                                      1.63E+12             
                           131.29-1.227E+00 ?(  3.511E+00 8.55E+01 1.80E+01 G  
                           946.02 5.064E-01 &   7.016E+00 3.70E+02 1.34E+01 G  
                           569.47-1.564E+00 +   1.087E+01 1.96E+02 8.20E+00 G  
                           883.24-8.167E-01 +   1.031E+01 3.42E+02 9.60E+00 G  
                           880.53-1.127E-02 &   1.596E+01 3.72E+04 6.00E+00 GA 
 
PA-234M  N   5.4720E+01                                      1.63E+12             
                          1001.00 4.473E+01 ?(P 1.223E+02 4.89E+01 8.37E-01 G  
                           766.41 8.315E+01 ?(P 3.240E+02 9.07E+01 2.94E-01 G  
 
U-235    N   1.9342E+00                                      2.57E+11             
                           143.79 1.824E+00  (  4.988E+00 8.17E+01 1.10E+01 G  
                           205.33 1.120E+00 ?(  1.120E+01 2.84E+02 5.01E+00 G  
                           163.38 2.976E+00  (  1.166E+01 1.15E+02 5.08E+00 G  
 
AM-241   T   7.0085E-01                                      1.58E+05             
                            59.54 7.008E-01 ?(  2.466E+00 1.04E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 13
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   3.1342E+00                                      2.14E+06             
                            86.49 3.134E+00  (  4.791E+00 4.73E+01 1.31E+01 G  
 
Ir-192   F   7.0382E-01                                      7.40E+01             
                           316.49 1.988E-01 ?(  6.233E-01 9.18E+01 8.70E+01 G  
                           468.06 3.058E-01 ?(  1.317E+00 1.23E+02 5.18E+01 G  
                           308.44-3.419E-01 +   1.797E+00 1.50E+02 3.18E+01 G  
                           295.95 2.844E+00 ?(  2.001E+00 2.50E+01 3.02E+01 G  
 
Cs-136   F   5.8891E-02                                      1.30E+01             
                           818.50 5.889E-02 ?(  8.392E-01 3.80E+02 1.00E+02 G  
                          1048.07 0.000E+00 -   2.248E+00 1.00E+03 8.00E+01 G  
                           340.57-3.547E-02 %   1.812E+00 1.44E+03 4.69E+01 G  
 
Np-239   T   8.9608E-01                                      2.36E+00             
                           103.70 0.000E+00 }   2.059E+00 8.83E+02 2.40E+01 X  
                           106.13 8.961E-01  (  1.968E+00 6.64E+01 2.27E+01 G  
                            99.50 1.453E+00     3.483E+00 7.21E+01 1.50E+01 X  
 
Nd-147       4.8261E-01                                      1.11E+01             
                           531.00 4.826E-01 ?(  5.857E+00 3.33E+02 1.30E+01 G  
                            91.10-5.904E-01 +   2.812E+00 1.41E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 14
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.30        58.        14.     0.008    80.28   4.203E+00   
 AM-241      59.29        91.        13.     0.007   104.27   7.008E-01   
 Nd-147      91.21       146.       -12.    -0.007   140.82  -5.904E-01   
 EU-154     123.46        76.         6.     0.003   218.45   1.830E-01   
 PA-234     131.63        94.       -17.    -0.009    85.49  -1.227E+00   
 HF-181     132.61        53.         9.     0.005   114.64   2.861E-01   
 CE-144     132.63        42.        12.     0.007    81.94   1.426E+00   
 HF-181     138.37        44.        -2.    -0.001   411.42  -5.293E-01   
 Tc-99m     139.08        47.        -2.    -0.001   464.10  -3.299E-02   
 U-235      143.91        65.        15.     0.008    81.69   1.824E+00   
 CE-141     145.02        81.        -8.    -0.004   165.50  -2.231E-01   
 Ba-140     163.13        59.        13.     0.007    85.18   3.149E+00   
 U-235      163.15        66.        10.     0.006   115.24   2.976E+00   
 TH-229     193.59        39.        -1.    -0.001   810.91  -4.002E-01   
 U-235      205.23        44.         3.     0.002   284.10   1.120E+00   
 TH-229     210.70        76.       -12.    -0.007   103.58  -7.052E+00   
 TH-227     235.97       410.         7.     0.004   425.68   1.013E+00   
 TH-227     256.02        38.         6.     0.003   149.85   1.680E+00   
 Cd-113m    262.89        18.         6.     0.003   105.90   2.036E+03   
 BI-210M    265.22        29.        -3.    -0.002   227.48  -1.383E-01   
 Hg-203     279.34        49.        -6.    -0.003   179.20  -1.444E-01   
 I-131      282.74        36.        -2.    -0.001   350.69  -8.418E-01   
 Ir-192     295.05        29.        40.     0.022    24.96   2.844E+00   
 PA-231     300.13        28.        10.     0.006    80.00   9.044E+00   
 PA-233     300.17        29.        10.     0.006    82.45   3.499E+00   
 PA-231     301.28        42.        -7.    -0.004   135.06  -5.360E+00   
 Ba-140     303.50        26.         7.     0.004   115.49   3.427E+00   
 Ir-192     307.31        24.        -5.    -0.003   149.73  -3.419E-01   
 PA-233     312.97        34.        -2.    -0.001   342.83  -1.528E-01   
 Ir-192     314.89        21.         8.     0.004    91.84   1.988E-01   
 CR-51      319.31        26.         2.     0.001   412.98   4.104E-01   
 La-140     328.04        27.         9.     0.005    88.92   1.024E+00   
 EU-152     344.35        31.        -4.    -0.002   187.91  -3.932E-01   
 HF-181     345.04        30.        -4.    -0.002   190.56  -6.764E-01   
 SN-113     390.61        27.        -7.    -0.004   119.09  -2.701E-01   
 SB-125     428.84        21.         2.     0.001   399.81   1.561E-01   
 AG-108M    431.93        12.         2.     0.001   254.82   6.253E-02   
 pm-146     452.39        25.        -4.    -0.002   169.87  -1.966E-01   
 SB-125     463.21        20.        13.     0.007    55.67   3.708E+00   
 Ir-192     467.39        19.         5.     0.003   123.07   3.058E-01   
 PM-144     476.08        18.        -3.    -0.002   228.92  -1.965E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 15
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BE-7       476.27        15.        -2.    -0.001   260.89  -6.168E-01   
 HF-181     481.59        20.         1.     0.000   732.34   3.317E-02   
 La-140     487.17        21.         2.     0.001   275.42   1.629E-01   
 Nd-147     531.15        19.         2.     0.001   333.29   4.826E-01   
 Ba-140     537.52        22.        -1.    -0.001   465.39  -1.943E-01   
 CS-134     563.22        27.        -3.    -0.002   222.76  -1.396E+00   
 CS-134     569.05        26.        -4.    -0.002   180.49  -9.321E-01   
 PA-234     569.05        25.        -4.    -0.002   195.88  -1.564E+00   
 BI-207     569.03        23.        -4.    -0.002   192.95  -1.299E-01   
 SB-125     599.40         9.         5.     0.003    99.38   9.473E-01   
 SB-124     603.74        20.        -6.    -0.003   114.64  -2.182E-01   
 RU-103     611.46        27.        -1.    -0.001   520.58  -9.000E-01   
 AG-108M    617.21        14.        -1.     0.000   689.31  -3.124E-02   
 PM-144     617.13        21.        -2.    -0.001   395.74  -6.174E-02   
 SB-125     634.70        12.         4.     0.002   137.43   1.276E+00   
 I-131      636.61        20.        -3.    -0.002   194.24  -1.785E+00   
 PM-144     696.49        19.        -2.    -0.001   415.54  -6.120E-02   
 NB-94      702.75        13.         2.     0.001   316.13   6.718E-02   
 SB-124     723.61        24.        -6.    -0.003   123.44  -2.279E+00   
 AG-108M    723.64        25.        -6.    -0.003   120.17  -2.833E-01   
 EU-154     723.64        26.        -6.    -0.004   118.36  -1.308E+00   
 ZR-95      723.62        23.        -6.    -0.003   128.93  -5.179E-01   
 BI-212     727.21        13.        14.     0.008    45.51   7.511E+00   
 pm-146     735.45        29.        -6.    -0.003   130.60  -1.130E+00   
 pm-146     747.16        25.        -4.    -0.002   185.99  -4.889E-01   
 NB-95      766.62        16.         7.     0.004    91.45   2.957E-01   
 PA-234M    766.59        17.         6.     0.003    90.66   8.315E+01  P
 EU-152     779.24        22.        -2.    -0.001   358.00  -6.363E-01   
 BI-212     784.22        23.        -3.    -0.002   224.17  -1.074E+01   
 La-140     815.12         9.         3.     0.002   146.27   5.980E-01   
 Cs-136     819.04        12.         1.     0.001   379.66   5.889E-02   
 MN-54      834.54        20.        -4.    -0.002   167.03  -1.839E-01   
 Co-56      845.11         7.        -1.     0.000   455.85  -3.900E-02   
 NB-94      871.05        16.        -2.    -0.001   379.35  -7.170E-02   
 EU-154     872.47        13.        -3.    -0.001   209.94  -9.875E-01   
 PA-234     883.46        15.        -2.    -0.001   341.91  -8.167E-01   
 Sc-46      889.80        14.        -3.    -0.001   216.94  -1.238E-01   
 y-88       897.91        16.        -2.    -0.001   250.59  -1.194E-01   
 AG-110M    936.88        15.        -3.    -0.002   172.88  -4.908E-01   
 PA-234     945.89        12.         1.     0.001   369.61   5.064E-01   
 EU-152     964.87        17.        10.     0.006    64.59   3.565E+00   
 PA-234M   1000.70        13.         7.     0.004    48.87   4.473E+01  P
 EU-154    1005.10        27.        -5.    -0.003   145.42  -1.542E+00   
 RH-106    1050.52        13.         4.     0.002   141.62   1.327E+01   
 EU-152    1112.78        18.        -1.    -0.001   473.89  -5.431E-01   
 ZN-65     1115.75        24.        -5.    -0.003   156.13  -5.282E-01   
 Sc-46     1120.63        10.        13.     0.007    43.80   7.636E-01   
 CO-60     1173.67        11.         1.     0.001   507.61   5.691E-02   

Page 812 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 16
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1769.40         8.        -3.    -0.001   167.70  -1.397E+00   
 y-88      1835.01         2.         1.     0.000   298.09   6.211E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.1678E-01   -6.1678E-01    2.609E+02%                5.90E+00
 NA-22  #A    4.8939E-03    4.8940E-03    7.039E+03%                1.31E+00
 K-40         1.7664E+02    1.7664E+02    6.170E+00%                8.79E+00
 Sc-46  #A    3.1991E-01    3.1991E-01    4.380E+01%                9.78E-01
 CR-51  #A    4.1043E-01    4.1044E-01    4.130E+02%                6.11E+00
 MN-54  #A   -1.8395E-01   -1.8395E-01    1.670E+02%                1.09E+00
 FE-59  #A   -7.1666E-04   -7.1667E-04    6.048E+04%                1.70E+00
 Co-56  #A   -3.9000E-02   -3.9000E-02    4.558E+02%                6.94E-01
 CO-57  #A   -1.2808E-02   -1.2808E-02    1.469E+03%                6.59E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.25E+00
 CO-60  #A    3.9246E-02    3.9246E-02    5.076E+02%                1.12E+00
 ZN-65  #A   -5.2815E-01   -5.2816E-01    1.561E+02%                2.90E+00
 NB-94  #A    6.7176E-02    6.7176E-02    3.161E+02%                7.89E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.59E+00
 NB-95  #A    2.9565E-01    2.9565E-01    9.145E+01%                9.26E-01
 RU-103 #A   -7.9072E-03   -7.9072E-03    2.543E+03%                7.54E-01
 RH-106 #A    1.8018E+00    1.8018E+00    1.416E+02%                9.97E+00
 AG-108M#A    6.2530E-02    6.2530E-02    2.548E+02%                5.89E-01
 AG-110M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.31E+00
 SN-113 #A   -2.7010E-01   -2.7010E-01    1.191E+02%                1.11E+00
 SB-124 #A   -2.1817E-01   -2.1817E-01    1.146E+02%                8.69E-01
 SB-125 #A    1.0802E+00    1.0802E+00    5.567E+01%                2.27E+00
 I-131  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.64E-01
 Gd-153  A    5.3371E-01    5.3371E-01    5.674E+01%                1.66E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.45E+01
 Tc-99m #A   -3.2949E-02   -3.2990E-02    4.641E+02%                5.41E-01
 BA-133 #A   -7.0613E-03   -7.0613E-03    4.285E+03%                1.10E+00
 CS-134 #A    0.0000E+00    0.0000E+00    5.774E+02%                1.68E+00
 CS-137 #A   -7.3629E-03   -7.3629E-03    3.950E+03%                1.08E+00
 CE-139 #A    1.8346E-01    1.8346E-01    1.264E+02%                7.90E-01
 Ba-140 #A    8.4654E-01    8.4656E-01    8.518E+01%                3.30E+00
 La-140 #A    2.2835E-01    2.2835E-01    8.892E+01%                5.83E-01
 CE-141 #A   -2.2306E-01   -2.2307E-01    1.655E+02%                1.26E+00
 CE-144 #A    1.4257E+00    1.4257E+00    8.194E+01%                3.92E+00
 PM-144 #A   -6.1204E-02   -6.1204E-02    4.155E+02%                9.31E-01
 EU-152 #A    1.0130E+00    1.0130E+00    6.459E+01%                2.60E+00
 EU-154 #A   -9.8754E-01   -9.8754E-01    2.099E+02%                7.57E+00
 EU-155  A    2.9397E-01    2.9397E-01    2.405E+02%                2.45E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:20:50 PMPage 17
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140271.An1            
                                                                                 
 HF-181 #A    1.2164E-01    1.2164E-01    1.146E+02%                8.95E-01
 Ta-182  A    3.4489E-01    3.4490E-01    3.083E+02%                3.86E+00
 Hg-203 #A   -1.4443E-01   -1.4443E-01    1.792E+02%                8.98E-01
 TL-208 #     2.8539E+00    2.8539E+00    1.251E+01%                5.56E-01
 pm-146 #A   -4.8890E-01   -4.8890E-01    1.860E+02%                3.22E+00
 y-88   #A   -2.6077E-02   -2.6077E-02    1.947E+02%                1.09E+00
 Cd-113m#A    2.0356E+03    2.0356E+03    1.059E+02%                7.47E+03
 Cd-109  A    8.9921E+00    8.9921E+00    5.779E+01%                1.70E+01
 PB-210  A    5.0264E+00    5.0264E+00    1.421E+02%                2.63E+01
 PB-212       6.4871E+00    6.4871E+00    1.008E+01%                1.47E+00
 PB-214       5.9830E+00    5.9830E+00    1.385E+01%                1.90E+00
 BI-207 #A   -1.2987E-01   -1.2987E-01    1.930E+02%                8.91E-01
 BI-212 #A    7.5108E+00    7.5108E+00    4.551E+01%                1.06E+01
 BI-214       7.3940E+00    7.3940E+00    1.388E+01%                1.85E+00
 BI-210M#A   -1.3826E-01   -1.3826E-01    2.275E+02%                1.12E+00
 RA-224  A    1.0629E+01    1.0629E+01    5.130E+01%                1.77E+01
 AC-228       7.7212E+00    7.7212E+00    1.327E+01%                1.96E+00
 TH-227 #A    2.1185E+00    2.1185E+00    8.028E+01%                1.46E+01
 TH-229 #A   -4.0017E-01   -4.0017E-01    8.109E+02%                1.16E+01
 TH-234  A    1.5654E+01    1.5654E+01    4.533E+01%                2.18E+01
 PA-231 #A    1.2758E+00    1.2758E+00    7.849E+01%                2.50E+01
 PA-233 #A    3.8375E-01    3.8375E-01    8.245E+01%                1.87E+00
 PA-234 #A   -1.2271E+00   -1.2271E+00    8.549E+01%                3.51E+00
 PA-234M#A    5.4720E+01    5.4720E+01    6.687E+01%                1.22E+02
 U-235  #A    1.9342E+00    1.9342E+00    8.169E+01%                4.99E+00
 AM-241 #A    7.0085E-01    7.0085E-01    1.043E+02%                2.47E+00
 Np-237  A    3.1342E+00    3.1342E+00    4.732E+01%                4.79E+00
 Ir-192 #C    7.0382E-01    7.0382E-01    2.496E+01%                6.23E-01
 Cs-136 #A    5.8890E-02    5.8891E-02    3.797E+02%                8.39E-01
 Np-239  A    8.9596E-01    8.9608E-01    6.639E+01%                1.97E+00
 Nd-147 #A    4.8259E-01    4.8261E-01    3.333E+02%                5.86E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.5 keV)     2.455E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.5 keV) 2.4548656E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140365 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-16-E 
             Detector: Ge 3 SN/131        
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-16-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 16:01        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 16:01:56     Real Time: 1805   sec
        Analysis Time: 2/10/2014 16:32        Dead Time: 0.25   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.411E+00    1.411E+00    9.375E+00
NA-22      2.961E-01          113.8     3.370E-01    3.373E-01    1.183E+00
K-40       2.173E+02            5.5     1.186E+01    1.625E+01    9.603E+00
Sc-46      3.578E-01           77.0     2.753E-01    2.759E-01    1.050E+00
CR-51      1.122E+00          188.0     2.110E+00    2.111E+00    7.354E+00
MN-54      0.000E+00         1000.0     1.243E-01    1.243E-01    1.094E+00
FE-59      1.053E-02         5743.0     6.047E-01    6.047E-01    2.250E+00
Co-56      0.000E+00         1000.0     1.257E-01    1.257E-01    6.646E-01
CO-57      1.343E-01          139.5     1.873E-01    1.875E-01    6.388E-01
CO-58     -4.735E-02          516.9     2.447E-01    2.448E-01    9.097E-01
CO-60     -2.945E-02         1482.0     4.365E-01    4.365E-01    1.602E+00
ZN-65     -7.873E-01          121.4     9.557E-01    9.566E-01    3.292E+00
NB-94      6.410E-02          299.4     1.919E-01    1.920E-01    7.172E-01
ZR-95      0.000E+00         1000.0     1.499E-01    1.499E-01    2.161E+00
NB-95      1.410E-01          213.8     3.013E-01    3.014E-01    1.072E+00
RU-103    -1.291E-01          197.8     2.555E-01    2.556E-01    9.032E-01
RH-106     1.976E+00          171.6     3.390E+00    3.392E+00    8.206E+00
AG-108M    1.874E-01          122.0     2.286E-01    2.288E-01    7.930E-01
AG-110M    1.090E-01          242.0     2.639E-01    2.639E-01    1.862E+00
SN-113     7.250E-02          429.3     3.112E-01    3.113E-01    1.117E+00
SB-124     1.921E-01          110.7     2.126E-01    2.128E-01    7.275E-01
SB-125     6.915E-01           88.8     6.138E-01    6.148E-01    1.830E+00
I-131      4.955E-01           78.0     3.863E-01    3.872E-01    9.218E-01
Gd-153     8.864E-01           47.1     4.178E-01    4.213E-01    1.937E+00
Ga-68      2.931E+00          374.4     1.097E+01    1.098E+01    4.046E+01
Tc-99m    -8.617E-02          226.2     1.949E-01    1.949E-01    6.714E-01
BA-133    -2.981E-01          119.7     3.568E-01    3.572E-01    1.225E+00
CS-134     4.545E-01           63.0     2.864E-01    2.874E-01    9.958E-01
CS-137     7.974E-03         3355.0     2.675E-01    2.675E-01    9.969E-01
CE-139    -1.154E-01          204.5     2.360E-01    2.363E-01    8.110E-01
Ba-140     4.413E-01          142.7     6.296E-01    6.300E-01    3.445E+00
La-140    -2.918E-01          145.1     4.234E-01    4.237E-01    1.512E+00
CE-141     4.052E-02          900.7     3.650E-01    3.650E-01    1.271E+00
CE-144     5.634E-01          255.5     1.440E+00    1.440E+00    4.977E+00
PM-144    -2.229E-02         1184.0     2.640E-01    2.640E-01    9.694E-01
EU-152     4.021E-02          135.1     5.433E-02    5.437E-02    2.774E+00
EU-154     3.188E-01          110.2     3.514E-01    3.518E-01    9.941E+00
EU-155    -3.952E-01          190.3     7.521E-01    7.524E-01    2.583E+00
HF-181     7.088E-02          330.3     2.341E-01    2.341E-01    8.517E-01
Ta-182     1.487E+00           76.5     1.137E+00    1.140E+00    3.818E+00
Hg-203    -1.196E-01          184.8     2.211E-01    2.212E-01    7.726E-01
TL-208     4.082E+00           13.3     5.447E-01    5.845E-01    8.146E-01
pm-146     2.038E-01          107.1     2.183E-01    2.185E-01    3.382E+00
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y-88      -1.046E-01          318.5     3.330E-01    3.331E-01    1.206E+00
Cd-113m   -2.241E+03          147.3     3.300E+03    3.303E+03    1.138E+04
Cd-109    -5.647E+00          120.3     6.795E+00    6.802E+00    2.283E+01
PB-210     1.505E+01           63.3     9.523E+00    9.564E+00    2.689E+01
PB-212     7.160E+00           11.6     8.296E-01    9.501E-01    1.697E+00
PB-214     8.341E+00           11.6     9.690E-01    1.061E+00    2.014E+00
BI-207     3.168E-01           80.2     2.540E-01    2.545E-01    9.336E-01
BI-212     1.505E+01           22.9     3.446E+00    3.533E+00    5.888E+00
BI-214     8.449E+00           12.5     1.055E+00    1.143E+00    2.129E+00
BI-210M    4.077E-01           83.9     3.422E-01    3.431E-01    1.146E+00
RA-224    -1.295E+01           78.5     1.017E+01    1.020E+01    3.376E+01
AC-228     6.364E+00           16.8     1.066E+00    1.115E+00    4.283E+00
TH-227    -4.563E+00           59.6     2.721E+00    2.737E+00    8.948E+00
TH-229    -2.524E-01         1589.0     4.010E+00    4.010E+00    1.413E+01
TH-234     4.781E+00           54.7     2.615E+00    2.627E+00    2.781E+01
PA-231     3.372E+00           56.2     1.894E+00    1.903E+00    2.603E+01
PA-233     7.917E-01           55.5     4.391E-01    4.412E-01    1.783E+00
PA-234     5.115E-01          226.6     1.159E+00    1.159E+00    3.344E+00
PA-234M    2.090E+01          148.4     3.102E+01    3.104E+01    1.382E+02
U-235      0.000E+00         1000.0     6.692E-01    6.692E-01    5.965E+00
AM-241     4.822E-01          164.1     7.911E-01    7.915E-01    2.689E+00
Np-237     0.000E+00         1000.0     1.559E+00    1.559E+00    6.614E+00
Ir-192     8.196E-02          146.9     1.204E-01    1.205E-01    7.489E-01
Cs-136    -3.317E-02          806.4     2.675E-01    2.675E-01    9.899E-01
Np-239     4.152E-01          158.1     6.564E-01    6.568E-01    2.251E+00
Nd-147    -2.208E-01          708.6     1.565E+00    1.565E+00    5.754E+00
-----------------------------------------------------------------------------
Total      3.271E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-16-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140365.An1

 Acquisition information
        Start time:                 2/10/2014 4:01:56 PM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.25 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 4:01:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0927

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.72       25.  39.67   0.39  2.214E-02    46.54   4.250    PBC<MDA PB210 
    50.34       12. 110.69   0.82  2.503E-02    50.14   8.000    PBC<MDA TH227 
    59.65       10. 164.06   0.83  3.182E-02    59.54  35.900    PBC<MDA AM241 
    63.53        3.  93.86   0.84  3.416E-02    63.29   3.810    PBC<MDA TH234 
    77.23      140.  16.72   0.96  4.088E-02
    92.76       48.  34.00   0.87  4.503E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.071E+01 AC228 
    92.78       33.  39.90   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.91       26.  56.37   0.87  4.557E-02    97.50  30.000    PBC<MDA Gd153 
   100.11        2. 845.89   0.87  4.577E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.313E-01 Np239 
   103.61       17.  75.07   0.88  4.605E-02   103.70  24.000    PBC<MDA Np239 
                                               103.70  24.000  8.335E-01 Np239 
   105.95       12.  75.57   0.88  4.603E-02   106.13  22.700    PBC<MDA Np239 
   106.01        8. 158.07   0.88  4.614E-02   106.13  22.700    PBC<MDA Np239 
                                               106.13  22.700  4.152E-01 Np239 
   121.97        9. 141.32   0.90  4.566E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.320E-01 CO57  
   122.01        9. 139.48   0.90  4.564E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.343E-01 CO57  
   123.10        7. 204.59   0.90  4.555E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  1.976E-01 EU154 
   131.52        3. 548.98   0.91  4.467E-02   131.29  18.000    PBC<MDA PA234 
   134.06        5. 255.54   0.91  4.438E-02   133.54  11.090    PBC<MDA CE144 
   144.93        1. 900.70   0.92  4.257E-02   145.44  48.200    PBC<MDA CE141 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.63      187.  10.74   1.27  3.105E-02   238.63  43.300  7.160E+00 PB212 
   241.80       40.  34.34   1.22  3.075E-02   242.00   7.430  9.817E+00 PB214 
   266.25       10.  88.41   1.04  2.884E-02   265.83  50.000    PBC<MDA BI210M
   276.65       10.  97.89   1.06  2.801E-02   277.28   6.310    PBC<MDA TL208 
   284.03       10.  77.97   1.06  2.753E-02   284.30   6.140    PBC<MDA I131  
   295.15       70.  18.71   1.44  2.683E-02   295.09  19.300  7.532E+00 PB214 
                                               295.95  30.160  4.830E+00 Ir192 
   299.23       16.  55.47   1.08  2.651E-02   300.03   3.280  1.014E+01 PB212 
                                               300.07   2.460  1.353E+01 PA231 
                                               300.18   6.200  5.369E+00 PA233 
   299.25       15.  59.56   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.303E+01 PA231 
                                               300.18   6.200  5.173E+00 PA233 
   299.25       16.  56.17   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.338E+01 PA231 
                                               300.18   6.200  5.312E+00 PA233 
   305.08        6. 142.72   1.08  2.623E-02   304.85   4.290  2.949E+00 Ba140 
                                               304.90  28.000  4.519E-01 BI210M
   305.09        6. 142.67   1.08  2.623E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  4.521E-01 BI210M
   310.50        5. 146.95   1.09  2.602E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  3.444E-01 Ir192 
   320.02        5. 188.05   1.10  2.536E-02   320.08   9.940    PBC<MDA CR51  
   338.40       36.  27.47   1.12  2.439E-02   338.32  12.010  6.865E+00 AC228 
   352.00      141.  10.44   1.63  2.372E-02   351.93  37.600  8.756E+00 PB214 
   365.19        1. 962.98   1.14  2.315E-02   364.48  81.700    PBC<MDA I131  
   393.00        2. 429.32   1.17  2.200E-02   391.69  64.000    PBC<MDA SN113 
   425.80        1. 635.69   1.20  2.065E-02   427.88  29.600    PBC<MDA SB125 
   434.28        6. 122.00   1.21  2.045E-02   433.94  90.480    PBC<MDA AG108M
   453.56        7. 107.12   1.23  1.980E-02   453.88  65.000    PBC<MDA pm146 
   463.80        9.  88.76   1.24  1.951E-02   463.37  10.470    PBC<MDA SB125 
   467.34        1. 774.29   1.24  1.936E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  5.223E-02 Ir192 
   481.36        2. 330.29   1.26  1.896E-02   482.00  80.500    PBC<MDA HF181 
   511.05       61.  18.86   1.29  1.815E-02   511.86  20.000  9.372E+00 RH106 
                                               511.86  20.000  9.372E+00 RH106 
   563.57        5. 129.31   1.34  1.693E-02   563.24   8.350    PBC<MDA CS134 
   569.85        2. 412.36   1.34  1.680E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.749E-01 PA234 
                                               569.70  97.740  6.503E-02 BI207 
   569.98        3. 294.87   1.34  1.679E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.056E+00 PA234 
                                               569.70  97.740  8.861E-02 BI207 
   583.46      102.  13.34   1.36  1.651E-02   583.02  84.500  4.082E+00 TL208 
   599.90        5. 110.69   1.37  1.611E-02   600.50  17.860  1.033E+00 SB125 
                                               602.73  98.260  1.883E-01 SB124 
   603.73        6. 127.25   1.38  1.607E-02   604.71  97.620    PBC<MDA CS134 
   609.41      127.  10.99   1.01  1.598E-02   609.31  46.090  8.449E+00 BI214 
                                               610.30   5.750  7.707E+01 RU103 
                                               610.30   5.750  7.707E+01 RU103 
   620.84        2. 257.18   1.39  1.574E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  8.820E-01 RH106 
   637.67        7.  84.13   1.41  1.547E-02   636.97   7.170    PBC<MDA I131  
   698.60        2. 299.39   1.47  1.438E-02   702.63  97.900    PBC<MDA NB94  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   720.74        1. 631.24   1.49  1.408E-02   722.79  10.810    PBC<MDA SB124 
                                               723.36  20.220  1.212E-01 EU154 
   727.22       29.  22.90   0.34  1.402E-02   727.17   7.550  1.505E+01 BI212 
   765.94        3. 213.76   1.53  1.349E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.788E+01 PA234M
   765.99        5. 148.44   1.53  1.348E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.422E+01 PA234M
   795.06       12.  63.02   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
   889.43        4. 150.31   1.64  1.205E-02   889.28  99.984    PBC<MDA Sc46  
   911.03       33.  28.23   1.66  1.183E-02   911.07  29.000  5.272E+00 AC228 
   946.20        3. 226.61   1.69  1.150E-02   946.02  13.400    PBC<MDA PA234 
   969.00       28.  31.23   1.71  1.129E-02   968.97  17.460  7.831E+00 AC228 
  1000.30        1. 658.64   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1052.18        3. 227.30   1.79  1.062E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  8.936E+00 RH106 
  1065.28        9.  80.18   1.80  1.051E-02  1063.66  74.500    PBC<MDA BI207 
  1076.48        2. 374.43   1.81  1.041E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.46        9.  76.95   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.184E-01 Sc46  
                                              1121.30  34.900  1.486E+00 Ta182 
  1120.61        4.  70.58   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.63        9.  76.48   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.188E-01 Sc46  
                                              1121.30  34.900  1.487E+00 Ta182 
  1274.77        5. 113.80   1.98  9.142E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.410E-01 EU154 
                                              1274.54  35.190  8.410E-01 EU154 
  1274.81        5. 110.24   1.98  9.142E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.601E-01 EU154 
  1385.26        2. 242.05   2.07  8.571E-03  1384.30  24.290    PBC<MDA AG110M
  1460.70      343.   5.35   1.63  8.216E-03  1460.83  10.670  2.173E+02 K40   
  1764.18       10.  41.47   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.67    77.23       136.       140. 3.425E+03   16.72   0.965  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.54    46.72        84.        25.     0.014    39.67   0.394s
 TH-227    201.05    50.34        76.        12.     0.006   110.69   0.822s
 AM-241    238.30    59.65       127.        10.     0.006   164.06   0.832 
 TH-234    253.86    63.53       180.         3.     0.001    93.86   0.836s
 Cd-109    353.87    88.52       200.       -17.    -0.009   120.33   0.861s
 Nd-147    364.07    91.07       220.       -30.    -0.017    72.61   0.865s
 TH-234    370.95    92.78       151.        33.     0.018    39.90   0.866s
 AC-228    370.86    92.76       110.        48.     0.027    34.00   0.867s
 Gd-153    391.47    97.91        93.        26.     0.014    56.37   0.871 
 Np-239    400.25   100.11        93.         2.     0.001   845.89   0.873s
 Gd-153    423.66   105.95        35.        12.     0.007    75.57   0.877s
 Np-239    414.30   103.61        69.        17.     0.009    75.07   0.878s
 EU-155    419.94   105.02        84.        -7.    -0.004   190.33   0.879s
 Np-239    423.91   106.01        73.         8.     0.004   158.07   0.880s
 EU-152    487.76   121.97        81.         9.     0.005   141.32   0.896s
 CO-57     487.92   122.01        82.         9.     0.005   139.48   0.897s
 EU-154    492.29   123.10        88.         7.     0.004   204.59   0.898s
 PA-234    526.00   131.52        96.         3.     0.001   548.98   0.906s
 CE-144    536.16   134.06        79.         5.     0.003   255.54   0.909s
 Tc-99m    562.05   140.53        84.        -6.    -0.003   226.17   0.916s
 CE-141    579.68   144.93        90.         1.     0.001   900.70   0.921s
 U-235     652.20   163.05        88.        -8.    -0.004   167.95   0.939s
 CE-139    663.88   165.97        87.        -7.    -0.004   204.47   0.942s
 U-235     824.65   206.13        87.       -11.    -0.006   122.44   0.982s
 TH-229    841.69   210.39        78.       -11.    -0.006   117.06   0.988s
 TH-227    946.27   236.52       162.       -32.    -0.018    59.62   1.013s
 PB-212    954.73   238.63        68.       173.     0.096    10.74   1.268s
 RA-224    961.92   240.43       253.       -29.    -0.016    78.54   1.018s
 PB-214    967.40   241.80        53.        40.     0.022    34.34   1.222s
 EU-152    974.46   243.56        87.       -11.    -0.006   119.01   1.022s
 Cd-113m  1055.97   263.93        50.        -7.    -0.004   147.28   1.041s
 BI-210M  1065.26   266.25        34.        10.     0.006    88.41   1.044s
 TL-208   1106.91   276.65        40.        10.     0.005    97.89   1.055s
 Hg-203   1124.49   281.05        38.        -5.    -0.003   184.83   1.057s
 I-131    1136.41   284.03        26.        10.     0.006    77.97   1.062s
 PB-214   1180.94   295.15        41.        70.     0.039    18.71   1.442s
 Ir-192   1189.15   297.20        60.       -10.    -0.005   118.53   1.074s
 PB-212   1197.34   299.25        34.        15.     0.009    59.56   1.078 
 PA-231   1197.34   299.25        31.        16.     0.009    56.17   1.078s
 PA-233   1197.27   299.23        31.        16.     0.009    55.47   1.078s
 PA-231   1207.14   301.70        50.        -7.    -0.004   145.79   1.081s
 BA-133   1207.18   301.71        47.        -7.    -0.004   141.40   1.081s
 Ba-140   1220.70   305.09        33.         6.     0.003   142.67   1.083s
 BI-210M  1220.67   305.08        33.         6.     0.003   142.72   1.083s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1242.38   310.50        26.         5.     0.003   146.95   1.086s
 CR-51    1280.45   320.02        43.         5.     0.003   188.05   1.098s
 AC-228   1354.02   338.40        31.        36.     0.020    27.47   1.116s
 Cs-136   1364.36   340.98        69.       -12.    -0.007    98.36   1.118s
 EU-152   1378.61   344.54        39.        -4.    -0.002   230.32   1.122s
 PB-214   1408.46   352.00        40.       141.     0.078    10.44   1.625s
 BA-133   1429.47   357.25        40.        -8.    -0.004   119.70   1.134s
 I-131    1461.24   365.19        38.         1.     0.001   962.98   1.142s
 BA-133   1536.55   384.01        26.        -4.    -0.002   200.77   1.161s
 SN-113   1572.52   393.00        30.         2.     0.001   429.32   1.169s
 SB-125   1703.78   425.80        14.         1.     0.000   635.69   1.205s
 AG-108M  1737.70   434.28        26.         6.     0.003   122.00   1.211s
 pm-146   1814.87   453.56        26.         7.     0.004   107.12   1.230s
 SB-125   1855.82   463.80        27.         9.     0.005    88.76   1.240s
 Ir-192   1870.00   467.34        26.         1.     0.001   774.29   1.244s
 PM-144   1906.88   476.56        33.        -3.    -0.002   258.34   1.253s
 HF-181   1926.11   481.36        20.         2.     0.001   330.29   1.258s
 RU-103   1991.52   497.71        28.        -4.    -0.002   197.82   1.273s
 RH-106   2044.90   511.05        36.        61.     0.034    18.86   1.287s
 Nd-147   2129.58   532.22        20.        -1.    -0.001   708.56   1.305s
 CS-134   2255.02   563.57        17.         5.     0.003   129.31   1.336s
 CS-134   2280.16   569.85        30.         2.     0.001   412.36   1.342s
 BI-207   2280.68   569.98        28.         3.     0.001   294.87   1.343s
 TL-208   2334.59   583.46        14.       102.     0.057    13.34   1.364s
 SB-124   2400.40   599.90        15.         5.     0.003   110.69   1.374s
 CS-134   2415.69   603.73        30.         6.     0.004   127.25   1.376s
 BI-214   2438.45   609.41        30.       112.     0.062    10.99   1.014s
 RU-103   2437.90   609.28        25.       101.     0.056    12.14   1.382s
 AG-108M  2464.65   615.96        23.        -4.    -0.002   160.13   1.385s
 RH-106   2484.15   620.84        19.         2.     0.001   257.18   1.393s
 SB-125   2542.05   635.31        24.        -3.    -0.002   222.79   1.406s
 I-131    2551.49   637.67        13.         7.     0.004    84.13   1.407s
 NB-94    2795.24   698.60        11.         2.     0.001   299.39   1.469s
 SB-124   2883.81   720.74         7.         1.     0.000   631.24   1.488s
 AG-108M  2899.76   724.73        34.        -6.    -0.003   142.00   1.488s
 EU-154   2897.49   724.16        37.        -7.    -0.004   130.51   1.488s
 ZR-95    2897.43   724.14        34.        -6.    -0.003   144.30   1.489s
 BI-212   2909.74   727.22         3.        29.     0.016    22.90   0.343s
 pm-146   2943.18   735.58        21.        -2.    -0.001   297.00   1.500s
 AG-110M  3057.63   764.19        26.        -2.    -0.001   349.70   1.526s
 NB-95    3064.63   765.94        25.         3.     0.002   213.76   1.528s
 PA-234M  3064.81   765.99        21.         5.     0.003   148.44   1.528s
 CS-134   3181.08   795.06        22.        12.     0.007    63.02   1.556s
 CS-134   3195.34   798.62        13.        -2.    -0.001   335.99   1.561s
 CO-58    3257.40   814.14        15.        -1.    -0.001   516.90   1.569s
 La-140   3270.14   817.32        16.        -2.    -0.001   328.02   1.574s
 Cs-136   3276.18   818.83        19.        -1.     0.000   806.40   1.576s
 EU-154   3493.13   873.07        27.        -2.    -0.001   333.14   1.627s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3524.85   881.00        23.        -1.     0.000   874.02   1.633s
 PA-234   3535.16   883.58        23.        -3.    -0.002   252.46   1.636s
 Sc-46    3558.56   889.43        19.         4.     0.002   150.31   1.641s
 y-88     3587.70   896.72        22.        -2.    -0.001   318.50   1.649s
 AC-228   3644.95   911.03        26.        33.     0.018    28.23   1.661s
 AG-110M  3748.10   936.82        30.        -1.    -0.001   752.79   1.685s
 PA-234   3785.58   946.20        17.         3.     0.001   226.61   1.692s
 EU-152   3868.39   966.90        42.        -9.    -0.005   105.76   1.709s
 AC-228   3876.77   969.00        24.        28.     0.015    31.23   1.713s
 EU-154   3987.77   996.75        21.        -2.    -0.001   291.59   1.737s
 PA-234M  4001.94  1000.30        19.         1.     0.001   658.64   1.742s
 EU-154   4018.01  1004.31        31.        -4.    -0.002   202.93   1.745s
 Cs-136   4193.68  1048.24        25.        -3.    -0.002   256.66   1.783s
 RH-106   4209.42  1052.18        17.         3.     0.001   227.30   1.785s
 BI-207   4261.79  1065.28        20.         9.     0.005    80.18   1.797s
 Ga-68    4306.58  1076.48        16.         2.     0.001   374.43   1.809s
 ZN-65    4474.34  1118.43        35.        -7.    -0.004   121.40   1.843s
 BI-214   4483.04  1120.61        26.         4.     0.002    70.58   1.847s
 Sc-46    4482.46  1120.46        22.         9.     0.005    76.95   1.847s
 Ta-182   4483.14  1120.63        21.         9.     0.005    76.48   1.847s
 Ta-182   4756.61  1189.03        24.        -2.    -0.001   469.86   1.906s
 NA-22    5099.40  1274.77        13.         5.     0.003   113.80   1.979s
 EU-154   5099.57  1274.81        13.         5.     0.003   110.24   1.979s
 FE-59    5167.50  1291.80        19.        -2.    -0.001   310.09   1.993s
 AG-110M  5541.12  1385.26         7.         2.     0.001   242.05   2.071s
 K-40     5842.67  1460.70         7.       343.     0.190     5.35   1.630s
 La-140   6383.83  1596.10        14.        -4.    -0.002   145.13   2.242s
 BI-214   7055.48  1764.18        19.        10.     0.006    41.47   2.373s
 Co-56    7078.04  1769.83        28.        -8.    -0.004    98.29   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   2.9612E-01                                      9.50E+02             
                          1274.53 2.961E-01 ?(  1.183E+00 1.14E+02 9.99E+01 G  
 
K-40     N   2.1727E+02                                      4.66E+11             
                          1460.83 2.173E+02  (P 9.603E+00 5.35E+00 1.07E+01 G  
 
Sc-46    F   3.5779E-01                                      8.38E+01             
                           889.28 1.972E-01 ?(  1.050E+00 1.50E+02 1.00E+02 G  
                          1120.55 5.184E-01 &(  1.340E+00 7.69E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   1.1220E+00                                      2.77E+01             
                           320.08 1.122E+00 &(  7.354E+00 1.88E+02 9.94E+00 G  
 
FE-59    F   1.0529E-02                                      4.45E+01             
                          1099.25 1.053E-02 %(  2.250E+00 5.74E+03 5.65E+01 G  
                          1291.60-2.908E-01 +   3.280E+00 3.10E+02 4.32E+01 G  
 
CO-57    C   1.3431E-01                                      2.72E+02             
                           122.06 1.343E-01 &(  6.388E-01 1.39E+02 8.56E+01 G  
                           136.47 5.412E-02 %   4.913E+00 2.58E+03 1.07E+01 G  
 
CO-58    C  -4.7349E-02                                      7.09E+01             
                           810.78-4.735E-02 ?(  9.097E-01 5.17E+02 9.95E+01 G  
 
CO-60    F  -2.9451E-02                                      1.93E+03             
                          1332.50-2.945E-02 %(  1.602E+00 1.48E+03 1.00E+02 G  
                          1173.24 0.000E+00 +   1.088E+00 1.00E+03 9.99E+01 G  
 
ZN-65    F  -7.8727E-01                                      2.44E+02             
                          1115.55-7.873E-01 &(  3.292E+00 1.21E+02 5.06E+01 G  
 
NB-94    I   6.4104E-02                                      7.41E+06             
                           702.63 6.410E-02 ?(  7.172E-01 2.99E+02 9.79E+01 G  
                           871.10 0.000E+00 &   1.499E+00 1.00E+03 9.99E+01 G  
 
NB-95    I   1.4097E-01                                      6.40E+01             
                           765.79 1.410E-01 ?(  1.072E+00 2.14E+02 9.98E+01 G  
 
RU-103   I  -1.2914E-01                                      3.93E+01             
                           497.05-1.291E-01 ?(  9.032E-01 1.98E+02 9.09E+01 G  
                           610.30 6.136E+01 ?   1.577E+01 1.21E+01 5.75E+00 GA 
 
RH-106   I   1.9755E+00                                      3.74E+02             
                           621.92 8.820E-01 ?(  8.206E+00 2.57E+02 9.93E+00 G  
                          1050.36 8.936E+00 ?(  7.354E+01 2.27E+02 1.56E+00 G  
                           511.86 9.372E+00 &   4.697E+00 1.89E+01 2.00E+01 GA 
 
AG-108M  C   1.8740E-01                                      1.53E+05             
                           433.94 1.874E-01 ?(  7.930E-01 1.22E+02 9.05E+01 G  
                           722.94-2.637E-01 +   1.300E+00 1.42E+02 9.08E+01 G  
                           614.28-1.741E-01 +   9.834E-01 1.60E+02 8.98E+01 G  
 
AG-110M  F   1.0902E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.862E+00 1.00E+03 7.27E+01 G  
                           657.76 1.159E-02 %   9.087E-01 2.11E+03 9.46E+01 G  
                           937.49-1.437E-01 +   3.913E+00 7.53E+02 3.44E+01 G  
                          1384.30 4.352E-01 ?(  4.008E+00 2.42E+02 2.43E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           763.94-3.911E-01 +   4.919E+00 3.50E+02 2.23E+01 G  
 
SN-113   F   7.2499E-02                                      1.15E+02             
                           391.69 7.250E-02 &(  1.117E+00 4.29E+02 6.40E+01 G  
 
SB-124   F   1.9207E-01                                      6.02E+01             
                           602.73 1.883E-01 ?(  7.275E-01 1.11E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.171E+00 1.00E+03 4.78E+01 G  
                           722.79 2.265E-01 ?(  5.604E+00 6.31E+02 1.08E+01 G  
 
SB-125   I   6.9148E-01                                      1.01E+03             
                           427.88 7.676E-02 ?(  1.830E+00 6.36E+02 2.96E+01 G  
                           600.50 0.000E+00 -   7.116E+00 1.00E+03 1.79E+01 G  
                           635.89-1.009E+00 +   8.025E+00 2.23E+02 1.13E+01 G  
                           463.37 2.429E+00 *(  7.318E+00 8.88E+01 1.05E+01 G  
 
I-131    I   4.9553E-01                                      8.02E+00             
                           364.48 2.670E-02 ?(  9.218E-01 9.63E+02 8.17E+01 G  
                           284.30 3.335E+00 ?(  8.733E+00 7.80E+01 6.14E+00 G  
                           636.97 3.406E+00  (  9.762E+00 8.41E+01 7.17E+00 G  
 
Gd-153   F   8.8638E-01                                      2.42E+02             
                            97.50 1.050E+00  (  1.937E+00 5.64E+01 3.00E+01 G  
                           103.20 6.616E-01 &(  1.672E+00 7.56E+01 2.18E+01 G  
 
Ga-68    C   2.9309E+00                                      4.71E-02             
                          1077.40 2.931E+00 ?(  4.046E+01 3.74E+02 3.30E+00 G  
 
Tc-99m   I  -8.6167E-02                                      2.51E-01             
                           140.51-8.617E-02 ?(  6.714E-01 2.26E+02 8.93E+01 G  
 
BA-133   F  -2.9812E-01                                      3.85E+03             
                           356.00-2.981E-01 ?(  1.225E+00 1.20E+02 6.20E+01 G  
                           302.85-8.165E-01 &   3.979E+00 1.41E+02 1.83E+01 G  
                           383.84-1.029E+00 +   7.331E+00 2.01E+02 8.94E+00 GA 
                            80.99-4.693E-02 &   2.185E+00 1.35E+03 3.41E+01 GA 
 
CS-134   I   4.5449E-01                                      7.54E+02             
                           604.71 2.258E-01 ?(  9.958E-01 1.27E+02 9.76E+01 G  
                           795.87 5.842E-01 &(  1.210E+00 6.30E+01 8.55E+01 G  
                           569.32 4.130E-01 ?(  6.108E+00 4.12E+02 1.54E+01 G  
                           801.95-7.673E-01 +   9.580E+00 3.36E+02 8.69E+00 G  
                           563.24 1.875E+00 ?(  8.538E+00 1.29E+02 8.35E+00 G  
 
CS-137   I   7.9744E-03                                      1.10E+04             
                           661.66 7.974E-03 &(  9.969E-01 3.36E+03 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -1.1542E-01                                      1.38E+02             
                           165.85-1.154E-01 ?(  8.110E-01 2.04E+02 7.99E+01 G  
 
Ba-140   I   4.4132E-01                                      1.28E+01             
                           537.26 0.000E+00 ?(  3.445E+00 1.00E+03 2.44E+01 G  
                           162.66 6.667E-02 %   1.007E+01 4.31E+03 6.22E+00 G  
                           304.85 2.950E+00 ?(  1.463E+01 1.43E+02 4.29E+00 G  
 
La-140   I  -2.9175E-01                                      1.28E+01             
                          1596.21-2.917E-01 ?(  1.512E+00 1.45E+02 9.54E+01 G  
                           487.02 0.000E+00 +   1.132E+00 1.00E+03 4.55E+01 G  
                           328.76 2.547E-02 %   2.990E+00 3.21E+03 2.03E+01 G  
                           815.77-3.335E-01 +   4.013E+00 3.28E+02 2.33E+01 G  
 
CE-141   I   4.0521E-02                                      3.25E+01             
                           145.44 4.052E-02 ?(  1.271E+00 9.01E+02 4.82E+01 G  
 
CE-144   I   5.6339E-01                                      2.85E+02             
                           133.54 5.634E-01 &(  4.977E+00 2.56E+02 1.11E+01 G  
 
PM-144   C  -2.2289E-02                                      3.63E+02             
                           696.54-2.229E-02 %(  9.694E-01 1.18E+03 9.90E+01 G  
                           618.06 0.000E+00 &   9.544E-01 1.00E+03 9.91E+01 G  
                           476.81-2.241E-01 +   2.051E+00 2.58E+02 4.20E+01 G  
 
EU-152   F   4.0213E-02                                      4.94E+03             
                           344.29-3.427E-01 &(  2.774E+00 2.30E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   1.245E+01 1.00E+03 1.36E+01 G  
                           121.78 3.953E-01 &(  1.906E+00 1.41E+02 2.86E+01 G  
                           778.92 0.000E+00 -   8.147E+00 1.00E+03 1.29E+01 G  
                           964.11-3.055E+00 +   1.102E+01 1.06E+02 1.46E+01 G  
                           244.69-2.744E+00 +   1.107E+01 1.19E+02 7.58E+00 G  
                          1408.00-5.840E-02 %   6.956E+00 3.18E+03 2.10E+01 GA 
 
EU-154   I   3.1878E-01                                      3.14E+03             
                           873.23-8.310E-01 ?(  9.941E+00 3.33E+02 1.23E+01 G  
                           123.10 1.976E-01 ?(  1.389E+00 2.05E+02 4.08E+01 G  
                          1274.54 8.601E-01 ?(  3.323E+00 1.10E+02 3.52E+01 G  
                           723.36-1.346E+00 +   6.066E+00 1.31E+02 2.02E+01 G  
                          1004.77-1.116E+00 +   7.991E+00 2.03E+02 1.80E+01 G  
                           996.33-1.082E+00 +   1.141E+01 2.92E+02 1.06E+01 G  
 
EU-155   I  -3.9516E-01                                      1.81E+03             
                           105.31-3.952E-01 ?(  2.583E+00 1.90E+02 2.12E+01 G  
                            86.54 0.000E+00 +   2.821E+00 1.00E+03 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   7.0881E-02                                      4.24E+01             
                           482.00 7.088E-02 ?(  8.517E-01 3.30E+02 8.05E+01 G  
                           133.02-2.004E-02 &   1.228E+00 1.74E+03 4.33E+01 G  
                           345.83 0.000E+00 -   4.811E+00 1.00E+03 1.51E+01 G  
                           136.30 3.132E-03 &   8.833E+00 7.99E+04 5.85E+00 G  
 
Ta-182   F   1.4870E+00                                      1.14E+02             
                          1121.30 1.487E+00 &(  3.818E+00 7.65E+01 3.49E+01 G  
                          1221.41-4.716E-02 %   5.110E+00 2.92E+03 2.70E+01 G  
                          1189.05-5.358E-01 -   9.133E+00 4.70E+02 1.62E+01 G  
 
Hg-203   F  -1.1961E-01                                      4.66E+01             
                           279.20-1.196E-01 &(  7.726E-01 1.85E+02 8.15E+01 G  
 
TL-208   N   4.0822E+00                                      6.98E+02             
                           583.02 4.082E+00 *(  8.146E-01 1.33E+01 8.45E+01 G  
                           277.28 3.030E+00 &   1.008E+01 9.79E+01 6.31E+00 G  
                           860.56 0.000E+00 &   9.225E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   2.0376E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  3.382E+00 1.00E+03 3.40E+01 G  
                           735.72-3.970E-01 +   4.267E+00 2.97E+02 2.25E+01 G  
                           453.88 3.103E-01 ?(  1.144E+00 1.07E+02 6.50E+01 G  
 
y-88     F  -1.0456E-01                                      1.07E+02             
                           898.04-1.046E-01 ?(  1.206E+00 3.18E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.022E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.2407E+03                                      5.33E+03             
                           263.70-2.241E+03 ?(  1.138E+04 1.47E+02 6.00E-03   K
 
Cd-109   F  -5.6466E+00                                      4.53E+02             
                            88.04-5.647E+00 ?(  2.283E+01 1.20E+02 3.79E+00 G  
 
PB-210   N   1.5054E+01                                      8.14E+03             
                            46.54 1.505E+01  (P 2.689E+01 3.97E+01 4.25E+00 G  
 
PB-212   N   7.1600E+00                                      6.98E+02             
                           238.63 7.160E+00  (P 1.697E+00 1.07E+01 4.33E+01 G  
                           300.03 9.774E+00 +   1.906E+01 5.96E+01 3.28E+00 GA 
 
PB-214   N   8.3409E+00                                      5.84E+05             
                           351.93 8.756E+00 *(P 2.014E+00 1.04E+01 3.76E+01 G  
                           295.09 7.532E+00  (P 3.484E+00 1.87E+01 1.93E+01 G  
                           242.00 9.817E+00 * P 8.878E+00 3.43E+01 7.43E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   3.1675E-01                                      1.18E+04             
                           569.70 8.861E-02 ?(  9.336E-01 2.95E+02 9.77E+01 G  
                          1063.66 6.161E-01 ?(  1.667E+00 8.02E+01 7.45E+01 G  
 
BI-212   N   1.5045E+01                                      6.98E+02             
                           727.17 1.505E+01  (  5.888E+00 2.29E+01 7.55E+00 G  
                           785.42 2.416E+00 %   8.812E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   8.4486E+00                                      5.84E+05             
                           609.31 8.449E+00 @(P 2.129E+00 1.10E+01 4.61E+01 G  
                          1120.29 1.597E+00 & P 9.570E+00 7.06E+01 1.51E+01 G  
                          1764.49 5.175E+00 - P 1.179E+01 4.15E+01 1.54E+01 G  
 
BI-210M  T   4.0771E-01                                      1.10E+09             
                           265.83 3.829E-01 &(  1.146E+00 8.84E+01 5.00E+01 G  
                           304.90 4.519E-01 ?(  2.241E+00 1.43E+02 2.80E+01 G  
 
RA-224   N  -1.2947E+01                                      6.98E+02             
                           240.99-1.295E+01 &(  3.376E+01 7.85E+01 4.10E+00 G  
 
AC-228   N   6.3635E+00                                      2.10E+03             
                           911.07 5.272E+00 @(  4.283E+00 2.82E+01 2.90E+01 G  
                           968.97 7.831E+00 ?(  7.167E+00 3.12E+01 1.75E+01 G  
                           338.32 6.865E+00 @(  5.462E+00 2.75E+01 1.20E+01 G  
                            93.35 1.071E+01 *   1.147E+01 3.40E+01 5.56E+00 XA 
 
TH-227   N  -4.5630E+00                                      7.95E+03             
                           235.97-4.563E+00 ?(  8.948E+00 5.96E+01 1.23E+01 G  
                            50.14 3.199E+00 +   1.200E+01 1.11E+02 8.00E+00 G  
                           256.24-3.882E-02 %   1.082E+01 7.89E+03 7.00E+00 G  
 
TH-229   N  -2.5240E-01                                      2.68E+06             
                           193.51-2.524E-01 &(  1.413E+01 1.59E+03 4.40E+00 G  
                           210.85-6.079E+00 +   2.415E+01 1.17E+02 2.99E+00 G  
 
TH-234   N   4.7805E+00                                      1.63E+12             
                            63.29 1.115E+00  (P 2.781E+01 9.39E+01 3.81E+00 G  
                            92.59 7.282E+00 *(P 1.330E+01 3.99E+01 5.58E+00 G  
 
PA-231   N   3.3720E+00                                      1.20E+07             
                           302.65-5.180E+00 ?(  2.603E+01 1.46E+02 2.88E+00 G  
                           300.07 1.338E+01 ?(  2.444E+01 5.62E+01 2.46E+00 G  
 
PA-233   C   7.9169E-01                                      7.82E+08             
                           312.01 3.460E-03 %(  1.783E+00 1.42E+04 3.60E+01 G  
                           300.18 5.369E+00 ?(  9.667E+00 5.55E+01 6.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   5.1152E-01                                      1.63E+12             
                           131.29 1.756E-01 ?(  3.344E+00 5.49E+02 1.80E+01 G  
                           946.02 9.627E-01 &(  7.899E+00 2.27E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.360E+01 1.00E+03 8.20E+00 G  
                           883.24-1.311E+00 +   1.188E+01 2.52E+02 9.60E+00 G  
                           880.53-5.991E-01 +   1.918E+01 8.74E+02 6.00E+00 GA 
 
PA-234M  N   2.0900E+01                                      1.63E+12             
                          1001.00 5.684E+00 ?(  1.382E+02 6.59E+02 8.37E-01 G  
                           766.41 6.422E+01 ?(  3.361E+02 1.48E+02 2.94E-01 G  
 
AM-241   T   4.8220E-01                                      1.58E+05             
                            59.54 4.822E-01 ?(  2.689E+00 1.64E+02 3.59E+01 G  
 
Ir-192   F   8.1955E-02                                      7.40E+01             
                           316.49 3.900E-03 %(  7.489E-01 5.31E+03 8.70E+01 G  
                           468.06 5.223E-02 ?(  1.471E+00 7.74E+02 5.18E+01 G  
                           308.44 3.444E-01 &(  1.773E+00 1.47E+02 3.18E+01 G  
                           295.95-6.609E-01 +   2.670E+00 1.19E+02 3.02E+01 G  
 
Cs-136   F  -3.3172E-02                                      1.30E+01             
                           818.50-3.317E-02 &(  9.899E-01 8.06E+02 1.00E+02 G  
                          1048.07-1.858E-01 +   1.706E+00 2.57E+02 8.00E+01 G  
                           340.57-6.078E-01 +   2.018E+00 9.84E+01 4.69E+01 G  
 
Np-239   T   4.1524E-01                                      2.36E+00             
                           103.70 8.335E-01     2.084E+00 7.51E+01 2.40E+01 X  
                           106.13 4.152E-01 ?(  2.251E+00 1.58E+02 2.27E+01 G  
                            99.50 1.313E-01 ?   3.863E+00 8.46E+02 1.50E+01 X  
 
Nd-147      -2.2081E-01                                      1.11E+01             
                           531.00-2.208E-01 ?(  5.754E+00 7.09E+02 1.30E+01 G  
                            91.10-1.312E+00 +   3.156E+00 7.26E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.34        76.        12.     0.006   110.69   3.199E+00   
 AM-241      59.65       127.        10.     0.006   164.06   4.822E-01   
 TH-234      63.53       180.         3.     0.001    93.86   1.115E+00  P
 Cd-109      88.52       200.       -17.    -0.009   120.33  -5.647E+00   
 Nd-147      91.07       220.       -30.    -0.017    72.61  -1.312E+00   
 TH-234      92.78       151.        33.     0.018    39.90   7.282E+00  P
 AC-228      92.76       110.        48.     0.027    34.00   1.071E+01   
 Gd-153      97.91        93.        26.     0.014    56.37   1.050E+00   
 Np-239     100.11        93.         2.     0.001   845.89   1.313E-01   
 Gd-153     105.95        35.        12.     0.007    75.57   6.616E-01   
 Np-239     103.61        69.        17.     0.009    75.07   8.335E-01   
 EU-155     105.02        84.        -7.    -0.004   190.33  -3.952E-01   
 Np-239     106.01        73.         8.     0.004   158.07   4.152E-01   
 EU-152     121.97        81.         9.     0.005   141.32   3.953E-01   
 CO-57      122.01        82.         9.     0.005   139.48   1.343E-01   
 EU-154     123.10        88.         7.     0.004   204.59   1.976E-01   
 PA-234     131.52        96.         3.     0.001   548.98   1.756E-01   
 CE-144     134.06        79.         5.     0.003   255.54   5.634E-01   
 Tc-99m     140.53        84.        -6.    -0.003   226.17  -8.617E-02   
 CE-141     144.93        90.         1.     0.001   900.70   4.052E-02   
 U-235      163.05        88.        -8.    -0.004   167.95  -2.251E+00   
 CE-139     165.97        87.        -7.    -0.004   204.47  -1.154E-01   
 U-235      206.13        87.       -11.    -0.006   122.44  -3.584E+00   
 TH-229     210.39        78.       -11.    -0.006   117.06  -6.079E+00   
 TH-227     236.52       162.       -32.    -0.018    59.62  -4.563E+00   
 RA-224     240.43       253.       -29.    -0.016    78.54  -1.295E+01   
 EU-152     243.56        87.       -11.    -0.006   119.01  -2.744E+00   
 Cd-113m    263.93        50.        -7.    -0.004   147.28  -2.241E+03   
 BI-210M    266.25        34.        10.     0.006    88.41   3.829E-01   
 Hg-203     281.05        38.        -5.    -0.003   184.83  -1.196E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      284.03        26.        10.     0.006    77.97   3.335E+00   
 Ir-192     297.20        60.       -10.    -0.005   118.53  -6.609E-01   
 PA-231     299.25        31.        16.     0.009    56.17   1.338E+01   
 PA-233     299.23        31.        16.     0.009    55.47   5.369E+00   
 PA-231     301.70        50.        -7.    -0.004   145.79  -5.180E+00   
 BA-133     301.71        47.        -7.    -0.004   141.40  -8.165E-01   
 Ba-140     305.09        33.         6.     0.003   142.67   2.950E+00   
 BI-210M    305.08        33.         6.     0.003   142.72   4.519E-01   
 Ir-192     310.50        26.         5.     0.003   146.95   3.444E-01   
 CR-51      320.02        43.         5.     0.003   188.05   1.122E+00   
 AC-228     338.40        31.        36.     0.020    27.47   6.865E+00   
 Cs-136     340.98        69.       -12.    -0.007    98.36  -6.078E-01   
 EU-152     344.54        39.        -4.    -0.002   230.32  -3.427E-01   
 BA-133     357.25        40.        -8.    -0.004   119.70  -2.981E-01   
 I-131      365.19        38.         1.     0.001   962.98   2.670E-02   
 BA-133     384.01        26.        -4.    -0.002   200.77  -1.029E+00   
 SN-113     393.00        30.         2.     0.001   429.32   7.250E-02   
 SB-125     425.80        14.         1.     0.000   635.69   7.676E-02   
 AG-108M    434.28        26.         6.     0.003   122.00   1.874E-01   
 pm-146     453.56        26.         7.     0.004   107.12   3.103E-01   
 SB-125     463.80        27.         9.     0.005    88.76   2.429E+00   
 Ir-192     467.34        26.         1.     0.001   774.29   5.223E-02   
 PM-144     476.56        33.        -3.    -0.002   258.34  -2.241E-01   
 HF-181     481.36        20.         2.     0.001   330.29   7.088E-02   
 RU-103     497.71        28.        -4.    -0.002   197.82  -1.291E-01   
 RH-106     511.05        36.        61.     0.034    18.86   9.372E+00   
 Nd-147     532.22        20.        -1.    -0.001   708.56  -2.208E-01   
 CS-134     563.57        17.         5.     0.003   129.31   1.875E+00   
 CS-134     569.85        30.         2.     0.001   412.36   4.130E-01   
 BI-207     569.98        28.         3.     0.001   294.87   8.861E-02   
 SB-124     599.90        15.         5.     0.003   110.69   1.883E-01   
 CS-134     603.73        30.         6.     0.004   127.25   2.258E-01   
 RU-103     609.28        25.       101.     0.056    12.14   6.136E+01   
 AG-108M    615.96        23.        -4.    -0.002   160.13  -1.741E-01   
 RH-106     620.84        19.         2.     0.001   257.18   8.820E-01   
 SB-125     635.31        24.        -3.    -0.002   222.79  -1.009E+00   
 I-131      637.67        13.         7.     0.004    84.13   3.406E+00   
 NB-94      698.60        11.         2.     0.001   299.39   6.410E-02   
 SB-124     720.74         7.         1.     0.000   631.24   2.265E-01   
 AG-108M    724.73        34.        -6.    -0.003   142.00  -2.637E-01   
 EU-154     724.16        37.        -7.    -0.004   130.51  -1.346E+00   
 ZR-95      724.14        34.        -6.    -0.003   144.30  -5.355E-01   
 pm-146     735.58        21.        -2.    -0.001   297.00  -3.970E-01   
 AG-110M    764.19        26.        -2.    -0.001   349.70  -3.911E-01   
 NB-95      765.94        25.         3.     0.002   213.76   1.410E-01   
 PA-234M    765.99        21.         5.     0.003   148.44   6.422E+01   
 CS-134     795.06        22.        12.     0.007    63.02   5.842E-01   
 CS-134     798.62        13.        -2.    -0.001   335.99  -7.673E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58      814.14        15.        -1.    -0.001   516.90  -4.735E-02   
 La-140     817.32        16.        -2.    -0.001   328.02  -3.335E-01   
 Cs-136     818.83        19.        -1.     0.000   806.40  -3.317E-02   
 EU-154     873.07        27.        -2.    -0.001   333.14  -8.310E-01   
 PA-234     881.00        23.        -1.     0.000   874.02  -5.991E-01   
 PA-234     883.58        23.        -3.    -0.002   252.46  -1.311E+00   
 Sc-46      889.43        19.         4.     0.002   150.31   1.972E-01   
 y-88       896.72        22.        -2.    -0.001   318.50  -1.046E-01   
 AC-228     911.03        26.        33.     0.018    28.23   5.272E+00   
 AG-110M    936.82        30.        -1.    -0.001   752.79  -1.437E-01   
 PA-234     946.20        17.         3.     0.001   226.61   9.627E-01   
 EU-152     966.90        42.        -9.    -0.005   105.76  -3.055E+00   
 AC-228     969.00        24.        28.     0.015    31.23   7.831E+00   
 EU-154     996.75        21.        -2.    -0.001   291.59  -1.082E+00   
 PA-234M   1000.30        19.         1.     0.001   658.64   5.684E+00   
 EU-154    1004.31        31.        -4.    -0.002   202.93  -1.116E+00   
 Cs-136    1048.24        25.        -3.    -0.002   256.66  -1.858E-01   
 RH-106    1052.18        17.         3.     0.001   227.30   8.936E+00   
 BI-207    1065.28        20.         9.     0.005    80.18   6.161E-01   
 Ga-68     1076.48        16.         2.     0.001   374.43   2.931E+00   
 ZN-65     1118.43        35.        -7.    -0.004   121.40  -7.873E-01   
 Sc-46     1120.46        22.         9.     0.005    76.95   5.184E-01   
 Ta-182    1120.63        21.         9.     0.005    76.48   1.487E+00   
 Ta-182    1189.03        24.        -2.    -0.001   469.86  -5.358E-01   
 EU-154    1274.81        13.         5.     0.003   110.24   8.601E-01   
 FE-59     1291.80        19.        -2.    -0.001   310.09  -2.908E-01   
 AG-110M   1385.26         7.         2.     0.001   242.05   4.352E-01   
 La-140    1596.10        14.        -4.    -0.002   145.13  -2.917E-01   
 Co-56     1769.83        28.        -8.    -0.004    98.29  -4.119E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                9.38E+00
 NA-22  #A    2.9612E-01    2.9612E-01    1.138E+02%                1.18E+00
 K-40         2.1727E+02    2.1727E+02    5.456E+00%                9.60E+00
 Sc-46  #A    3.5779E-01    3.5779E-01    7.695E+01%                1.05E+00
 CR-51  #A    1.1219E+00    1.1220E+00    1.880E+02%                7.35E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.09E+00
 FE-59  #A    1.0529E-02    1.0529E-02    5.743E+03%                2.25E+00
 Co-56  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.65E-01
 CO-57  #A    1.3430E-01    1.3431E-01    1.395E+02%                6.39E-01
 CO-58  #A   -4.7349E-02   -4.7349E-02    5.169E+02%                9.10E-01
 CO-60  #A   -2.9451E-02   -2.9451E-02    1.482E+03%                1.60E+00
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 ZN-65  #A   -7.8727E-01   -7.8727E-01    1.214E+02%                3.29E+00
 NB-94  #A    6.4104E-02    6.4104E-02    2.994E+02%                7.17E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.16E+00
 NB-95  #A    1.4097E-01    1.4097E-01    2.138E+02%                1.07E+00
 RU-103 #A   -1.2914E-01   -1.2914E-01    1.978E+02%                9.03E-01
 RH-106 #A    1.9755E+00    1.9755E+00    1.716E+02%                8.21E+00
 AG-108M#A    1.8740E-01    1.8740E-01    1.220E+02%                7.93E-01
 AG-110M#A    1.0902E-01    1.0902E-01    2.420E+02%                1.86E+00
 SN-113 #A    7.2498E-02    7.2499E-02    4.293E+02%                1.12E+00
 SB-124 #A    1.9207E-01    1.9207E-01    1.107E+02%                7.27E-01
 SB-125 #A    6.9148E-01    6.9148E-01    8.876E+01%                1.83E+00
 I-131  #A    4.9550E-01    4.9553E-01    7.797E+01%                9.22E-01
 Gd-153 #A    8.8638E-01    8.8638E-01    4.714E+01%                1.94E+00
 Ga-68  #A    2.9031E+00    2.9309E+00    3.744E+02%                4.05E+01
 Tc-99m #A   -8.6012E-02   -8.6167E-02    2.262E+02%                6.71E-01
 BA-133 #A   -2.9812E-01   -2.9812E-01    1.197E+02%                1.23E+00
 CS-134 #A    4.5449E-01    4.5449E-01    6.302E+01%                9.96E-01
 CS-137 #A    7.9744E-03    7.9744E-03    3.355E+03%                9.97E-01
 CE-139 #A   -1.1542E-01   -1.1542E-01    2.045E+02%                8.11E-01
 Ba-140 #A    4.4131E-01    4.4132E-01    1.427E+02%                3.45E+00
 La-140 #A   -2.9174E-01   -2.9175E-01    1.451E+02%                1.51E+00
 CE-141 #A    4.0520E-02    4.0521E-02    9.007E+02%                1.27E+00
 CE-144 #A    5.6339E-01    5.6339E-01    2.555E+02%                4.98E+00
 PM-144 #A   -2.2289E-02   -2.2289E-02    1.184E+03%                9.69E-01
 EU-152 #A    4.0213E-02    4.0213E-02    1.351E+02%                2.77E+00
 EU-154 #A    3.1878E-01    3.1878E-01    1.102E+02%                9.94E+00
 EU-155 #A   -3.9516E-01   -3.9516E-01    1.903E+02%                2.58E+00
 HF-181 #A    7.0881E-02    7.0881E-02    3.303E+02%                8.52E-01
 Ta-182 #A    1.4870E+00    1.4870E+00    7.648E+01%                3.82E+00
 Hg-203 #A   -1.1961E-01   -1.1961E-01    1.848E+02%                7.73E-01
 TL-208 #     4.0822E+00    4.0822E+00    1.334E+01%                8.15E-01
 pm-146 #A    2.0376E-01    2.0376E-01    1.071E+02%                3.38E+00
 y-88   #A   -1.0456E-01   -1.0456E-01    3.185E+02%                1.21E+00
 Cd-113m#A   -2.2407E+03   -2.2407E+03    1.473E+02%                1.14E+04
 Cd-109 #A   -5.6466E+00   -5.6466E+00    1.203E+02%                2.28E+01
 PB-210  A    1.5054E+01    1.5054E+01    6.326E+01%                2.69E+01
 PB-212       7.1600E+00    7.1600E+00    1.159E+01%                1.70E+00
 PB-214       8.3409E+00    8.3409E+00    1.162E+01%                2.01E+00
 BI-207 #A    3.1675E-01    3.1675E-01    8.018E+01%                9.34E-01
 BI-212       1.5045E+01    1.5045E+01    2.290E+01%                5.89E+00
 BI-214 #     8.4486E+00    8.4486E+00    1.249E+01%                2.13E+00
 BI-210M#A    4.0771E-01    4.0771E-01    8.394E+01%                1.15E+00
 RA-224 #A   -1.2947E+01   -1.2947E+01    7.854E+01%                3.38E+01
 AC-228 #     6.3635E+00    6.3635E+00    1.676E+01%                4.28E+00
 TH-227 #A   -4.5630E+00   -4.5630E+00    5.962E+01%                8.95E+00
 TH-229 #A   -2.5240E-01   -2.5240E-01    1.589E+03%                1.41E+01
 TH-234 #A    4.7805E+00    4.7805E+00    5.470E+01%                2.78E+01
 PA-231 #A    3.3720E+00    3.3720E+00    5.617E+01%                2.60E+01
 PA-233 #A    7.9169E-01    7.9169E-01    5.547E+01%                1.78E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:32:52 PMPage 18
 TestAmerica                     Spectrum name: 3_Gamma_20140365.An1             
                                                                                 
 PA-234 #A    5.1152E-01    5.1152E-01    2.266E+02%                3.34E+00
 PA-234M#A    2.0900E+01    2.0900E+01    1.484E+02%                1.38E+02
 U-235  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.96E+00
 AM-241 #A    4.8220E-01    4.8220E-01    1.641E+02%                2.69E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.61E+00
 Ir-192 #A    8.1955E-02    8.1955E-02    1.469E+02%                7.49E-01
 Cs-136 #A   -3.3170E-02   -3.3172E-02    8.064E+02%                9.90E-01
 Np-239 #A    4.1516E-01    4.1524E-01    1.581E+02%                2.25E+00
 Nd-147 #A   -2.2080E-01   -2.2081E-01    7.086E+02%                5.75E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     2.754E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 2.7540286E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140371 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-17-E 
             Detector: Ge 4 SN/181        
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-17-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 16:02        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 16:03:03     Real Time: 1892   sec
        Analysis Time: 2/10/2014 16:35        Dead Time: 4.88   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 4_2014-02-08_0605.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       6.774E-01          420.5     2.849E+00    2.849E+00    1.076E+01
NA-22     -5.277E-02         1021.0     5.389E-01    5.389E-01    2.141E+00
K-40       1.303E+02           11.9     1.554E+01    1.691E+01    2.778E+01
Sc-46      2.548E-01           94.7     2.414E-01    2.417E-01    1.492E+00
CR-51      1.916E+00          152.5     2.923E+00    2.924E+00    1.035E+01
MN-54      3.444E-01          139.4     4.801E-01    4.805E-01    1.730E+00
FE-59     -1.031E-01          163.6     1.686E-01    1.687E-01    4.154E+00
Co-56     -9.539E-02          109.4     1.043E-01    1.045E-01    2.082E+00
CO-57      3.303E-02          776.8     2.566E-01    2.566E-01    9.122E-01
CO-58      1.631E-02         2593.0     4.229E-01    4.229E-01    1.652E+00
CO-60      1.666E-01          213.1     3.551E-01    3.552E-01    1.452E+00
ZN-65     -7.811E-01          160.8     1.256E+00    1.257E+00    4.555E+00
NB-94      3.050E-01           97.7     2.980E-01    2.984E-01    1.059E+00
ZR-95      2.356E-01          144.1     3.394E-01    3.396E-01    2.848E+00
NB-95      6.812E-02          795.7     5.421E-01    5.421E-01    2.019E+00
RU-103     6.875E-02          267.6     1.840E-01    1.840E-01    7.531E-01
RH-106     1.530E+00          133.8     2.047E+00    2.048E+00    1.590E+01
AG-108M   -2.833E-01          132.8     3.762E-01    3.765E-01    1.331E+00
AG-110M    3.883E-01          150.1     5.828E-01    5.831E-01    2.146E+00
SN-113    -1.010E-01          547.4     5.530E-01    5.530E-01    2.022E+00
SB-124    -1.971E-01          232.5     4.583E-01    4.584E-01    1.663E+00
SB-125    -2.041E-01          262.1     5.350E-01    5.351E-01    4.482E+00
I-131      7.484E-02          471.0     3.525E-01    3.525E-01    1.306E+00
Gd-153     3.207E-01          183.0     5.870E-01    5.874E-01    2.532E+00
Ga-68      9.296E+00           96.2     8.940E+00    8.955E+00    3.275E+01
Tc-99m    -1.803E-02         1351.0     2.435E-01    2.435E-01    8.745E-01
BA-133    -3.101E-01          178.0     5.520E-01    5.522E-01    1.958E+00
CS-134     1.799E-02         3306.0     5.949E-01    5.949E-01    2.167E+00
CS-137    -2.699E-02         1170.0     3.157E-01    3.157E-01    1.287E+00
CE-139     3.593E-01           89.4     3.212E-01    3.230E-01    1.086E+00
Ba-140     2.365E-01          280.6     6.636E-01    6.637E-01    6.121E+00
La-140     2.346E-01          153.0     3.590E-01    3.592E-01    2.661E+00
CE-141     1.358E-02         3761.0     5.106E-01    5.106E-01    1.818E+00
CE-144    -1.048E+00          211.5     2.216E+00    2.217E+00    7.712E+00
PM-144     2.092E-01           96.6     2.021E-01    2.024E-01    9.834E-01
EU-152     5.902E-01           68.1     4.018E-01    4.030E-01    4.354E+00
EU-154     6.014E-02          541.9     3.259E-01    3.259E-01    1.858E+01
EU-155     5.674E-01           96.9     5.498E-01    5.507E-01    3.259E+00
HF-181     1.209E-01          165.9     2.006E-01    2.007E-01    1.545E+00
Ta-182     6.161E-01          154.2     9.500E-01    9.505E-01    6.561E+00
Hg-203     1.450E-02         2372.0     3.439E-01    3.439E-01    1.264E+00
TL-208     1.854E+00           33.5     6.202E-01    6.276E-01    1.578E+00
pm-146     3.944E-01          112.1     4.420E-01    4.425E-01    4.402E+00
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y-88       7.394E-02          508.8     3.762E-01    3.762E-01    1.838E+00
Cd-113m   -1.745E+03          294.8     5.145E+03    5.146E+03    1.833E+04
Cd-109     1.566E-01         3972.0     6.220E+00    6.220E+00    2.216E+01
PB-210    -9.173E+00          314.9     2.889E+01    2.889E+01    4.275E+01
PB-212     4.587E+00           20.5     9.405E-01    9.862E-01    2.666E+00
PB-214     8.017E+00           15.1     1.207E+00    1.276E+00    2.683E+00
BI-207    -1.112E-01          383.5     4.264E-01    4.264E-01    1.573E+00
BI-212     5.810E+00          124.1     7.211E+00    7.218E+00    2.533E+01
BI-214     6.193E+00           18.4     1.139E+00    1.183E+00    1.712E+00
BI-210M    2.836E-02         1575.0     4.468E-01    4.468E-01    1.674E+00
RA-224    -2.102E+01           62.3     1.310E+01    1.317E+01    4.316E+01
AC-228     3.292E+00           50.8     1.672E+00    1.681E+00    5.960E+00
TH-227    -1.651E+00          156.4     2.581E+00    2.583E+00    8.973E+00
TH-229    -9.789E-01          179.1     1.753E+00    1.755E+00    1.912E+01
TH-234     7.169E+00          119.7     8.582E+00    8.590E+00    3.106E+01
PA-231     0.000E+00         1000.0     8.704E+00    8.704E+00    2.980E+01
PA-233     0.000E+00         1000.0     2.998E-01    2.998E-01    3.398E+00
PA-234     8.404E-01          121.9     1.025E+00    1.025E+00    3.548E+00
PA-234M    0.000E+00         1000.0     1.391E+01    1.391E+01    1.025E+02
U-235      1.373E+00          160.9     2.209E+00    2.210E+00    7.651E+00
AM-241     3.761E-02         2373.0     8.925E-01    8.925E-01    3.178E+00
Np-237    -4.313E-01          603.1     2.601E+00    2.601E+00    9.013E+00
Ir-192    -1.267E-01          274.5     3.479E-01    3.479E-01    1.254E+00
Cs-136     0.000E+00         1000.0     1.961E-01    1.961E-01    1.525E+00
Np-239     5.175E-01          160.8     8.320E-01    8.326E-01    2.908E+00
Nd-147     5.510E-01          109.5     6.032E-01    6.040E-01    9.309E+00
-----------------------------------------------------------------------------
Total      1.899E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-17-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140371.An1

 Acquisition information
        Start time:                 2/10/2014 4:03:03 PM
        Live time:               1800
        Real time:               1892
        Dead time:                  4.88 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 4:02:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-02-08_0605.PBC
                                                 2/8/2014 6:05:58 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    9 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0861

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.64       -8.  99.13   0.80  1.208E-02    46.54   4.250    PBC<MDA PB210 
    63.30        9.  46.19   0.82  1.842E-02    63.29   3.810    PBC<MDA TH234 
    77.37       42.  37.80   0.77  2.194E-02
    78.61       11.  65.02   0.83  2.258E-02    80.99  34.060    PBC<MDA BA133 
    87.55       10.  96.90   0.84  2.336E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  6.156E+00 Cd109 
                                                86.54  30.700  7.656E-01 EU155 
    90.18       10. 109.48   0.84  2.384E-02    91.10  28.300    PBC<MDA Nd147 
    92.79       -6.  88.52   0.84  2.397E-02    92.59   5.584    PBC<MDA TH234 
    97.57        3. 277.97   0.85  2.430E-02    97.50  30.000    PBC<MDA Gd153 
   101.26        6. 112.70   0.85  2.440E-02    99.50  15.000    PBC<MDA Np239 
                                               103.70  24.000  6.040E-01 Np239 
   101.52        2. 406.44   0.85  2.453E-02    99.50  15.000    PBC<MDA Np239 
                                               103.70  24.000  1.606E-01 Np239 
   103.03        4. 238.20   0.85  2.452E-02
   106.05        5. 160.78   0.86  2.457E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  5.175E-01 Np239 
                                               105.31  21.200  5.542E-01 EU155 
   106.15        3. 327.43   0.85  2.456E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  2.617E-01 Np239 
   121.86       13.  68.08   0.87  2.426E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.464E-01 CO57  
   122.06        1. 776.81   0.87  2.425E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.303E-02 CO57  
   131.16        6. 121.91   0.88  2.372E-02   131.29  18.000    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   132.56        6. 165.93   0.88  2.360E-02   133.02  43.300    PBC<MDA HF181 
   138.41        3. 251.38   0.88  2.335E-02
   143.69        6. 160.95   0.89  2.273E-02   143.79  10.960    PBC<MDA U235  
   162.63        3. 280.59   0.91  2.091E-02   162.66   6.220    PBC<MDA Ba140 
   166.68       11.  89.40   0.91  2.086E-02   165.85  79.900    PBC<MDA CE139 
   210.97        2. 442.27   0.95  1.726E-02   210.85   2.990    PBC<MDA TH229 
   238.49       84.  14.43   0.41  1.565E-02   238.63  43.300  6.340E+00 PB212 
   294.81       46.  22.70   0.57  1.319E-02   295.09  19.300  1.004E+01 PB214 
   319.40        4. 152.54   1.05  1.235E-02   320.08   9.940    PBC<MDA CR51  
   328.25        4. 153.01   1.06  1.208E-02   328.76  20.300    PBC<MDA La140 
   338.18        8.  85.15   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
   352.02       54.  19.77   1.35  1.143E-02   351.93  37.600  6.978E+00 PB214 
   364.00        1. 471.02   1.09  1.111E-02   364.48  81.700    PBC<MDA I131  
   454.05        4. 112.08   1.17  9.281E-03   453.88  65.000    PBC<MDA pm146 
   464.54        1. 557.81   1.18  9.124E-03   463.37  10.470    PBC<MDA SB125 
   477.54        1. 420.52   1.19  8.899E-03   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  6.774E-01 BE7   
   488.48        3. 194.01   1.20  8.756E-03   487.02  45.500    PBC<MDA La140 
   494.31        1. 267.56   1.21  8.609E-03   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  6.875E-02 RU103 
   511.33       11.  78.14   1.22  8.402E-03   511.86  20.000    PBC<MDA RH106 
   582.67       19.  33.46   1.28  7.539E-03   583.02  84.500  1.667E+00 TL208 
   608.88       28.  23.57   1.30  7.256E-03   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.728E+01 RU103 
                                               610.30   5.750  3.728E+01 RU103 
   609.08       37.  18.39   0.63  7.266E-03   609.31  46.090  6.193E+00 BI214 
                                               610.30   5.750  4.971E+01 RU103 
   618.26        2. 296.81   1.31  7.180E-03   618.06  99.100    PBC<MDA PM144 
   696.09        3.  96.59   1.38  6.494E-03   696.54  99.000    PBC<MDA PM144 
   702.62        3.  97.70   1.38  6.447E-03   702.63  97.900    PBC<MDA NB94  
   724.98        4. 144.09   1.40  6.284E-03   724.20  44.150    PBC<MDA ZR95  
   726.87        5. 124.13   1.40  6.262E-03   727.17   7.550    PBC<MDA BI212 
   747.42        1. 311.36   1.42  6.121E-03   747.16  34.000    PBC<MDA pm146 
   765.56        1. 795.74   1.44  5.994E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.314E+01 PA234M
   778.71        3. 184.30   1.45  5.909E-03   778.92  12.940    PBC<MDA EU152 
   815.68        1. 383.81   1.48  5.682E-03   815.77  23.280    PBC<MDA La140 
   834.14        3. 139.40   1.49  5.571E-03   834.85  99.980    PBC<MDA MN54  
   860.41        4. 106.65   1.52  5.429E-03   860.56  12.420    PBC<MDA TL208 
   884.28        3. 150.08   1.54  5.303E-03   884.68  72.680    PBC<MDA AG110M
   911.14        9.  55.38   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
   964.11        1. 611.16   1.60  4.927E-03   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  5.598E-01 AC228 
   999.39        0. 801.88   1.63  4.791E-03   996.33  10.600    PBC<MDA EU154 
  1037.26        2. 162.45   1.66  4.626E-03  1037.84  14.130    PBC<MDA Co56  
  1050.32        3. 145.73   1.67  4.578E-03  1050.36   1.560    PBC<MDA RH106 
  1078.16        2.  96.17   1.69  4.479E-03  1077.40   3.300    PBC<MDA Ga68  
  1119.60        4.  94.74   1.73  4.330E-03  1120.29  15.100  3.570E+00 BI214 
                                              1120.55  99.987  5.393E-01 Sc46  
  1221.62        3. 154.20   1.81  4.020E-03  1221.41  27.000    PBC<MDA Ta182 
  1291.78        1. 255.82   1.86  3.830E-03  1291.60  43.200    PBC<MDA FE59  
  1332.27        1. 213.07   1.89  3.727E-03  1332.50  99.980    PBC<MDA CO60  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1460.51       86.  11.50   1.99  3.441E-03  1460.83  10.670  1.303E+02 K40   
  1771.22        1. 144.33   2.22  2.906E-03  1771.35  15.480    PBC<MDA Co56  
  1836.60        1. 508.80   2.26  2.815E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.93    77.37        69.        36. 1.621E+03   37.14   0.769  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.07    46.64        62.        -8.    -0.005    99.13   0.800s
 TH-227    199.16    49.91        33.        -2.    -0.001   391.97   0.803s
 TH-234    252.71    63.30        61.         9.     0.005    46.19   0.816s
 BA-133    313.90    78.61        18.        11.     0.006    65.02   0.832s
 Np-237    345.40    86.49       101.        -2.    -0.001   603.12   0.837s
 EU-155    349.66    87.55        41.        10.     0.005    96.90   0.837s
 Nd-147    360.16    90.18        52.        10.     0.005   109.48   0.841s
 TH-234    370.57    92.79        79.        -6.    -0.003    88.52   0.843 
 AC-228    374.44    93.75        74.       -13.    -0.007   100.75   0.843s
 Gd-153    389.69    97.57        43.         3.     0.002   277.97   0.847s
 Np-239    404.46   101.26        23.         6.     0.004   112.70   0.849s
 Gd-153    411.53   103.03        41.         4.     0.002   238.20   0.853s
 Np-239    405.50   101.52        23.         2.     0.001   406.44   0.853s
 EU-155    423.99   106.15        36.         3.     0.001   327.43   0.854s
 Np-239    423.60   106.05        32.         5.     0.003   160.78   0.855s
 EU-152    486.81   121.86        32.        13.     0.007    68.08   0.870s
 CO-57     487.61   122.06        45.         1.     0.001   776.81   0.870s
 EU-154    492.03   123.17        43.        -6.    -0.003   156.35   0.871s
 PA-234    523.97   131.16        28.         6.     0.004   121.91   0.878s
 HF-181    529.58   132.56        39.         6.     0.003   165.93   0.880s
 CE-144    534.14   133.70        52.        -5.    -0.003   211.49   0.880s
 HF-181    552.97   138.41        31.         3.     0.002   251.38   0.883s
 CO-57     545.74   136.60        50.        -6.    -0.003   164.65   0.883s
 U-235     574.10   143.69        46.         6.     0.003   160.95   0.890s
 Ba-140    649.80   162.63        25.         3.     0.001   280.59   0.907s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139    666.02   166.68        41.        11.     0.006    89.40   0.910s
 TH-229    770.19   192.74        29.        -4.    -0.002   179.08   0.935s
 TH-229    843.09   210.97        34.         2.     0.001   442.27   0.951s
 TH-227    939.67   235.13        38.        -6.    -0.003   156.36   0.974s
 PB-212    952.79   238.41        41.        56.     0.031    18.45   0.976 
 RA-224    959.10   239.99       101.       -24.    -0.013    62.33   0.979s
 EU-152    981.27   245.53        28.        -5.    -0.003   157.24   0.982s
 Cd-113m  1052.35   263.31        31.        -3.    -0.002   294.78   0.999s
 PB-214   1178.34   294.81        14.        46.     0.026    22.70   0.570s
 Ir-192   1189.16   297.52        33.        -7.    -0.004   126.44   1.028s
 PB-212   1198.22   299.79        20.        -1.    -0.001   656.26   1.032s
 PA-231   1198.21   299.78        20.        -1.    -0.001   656.34   1.032s
 PA-233   1198.18   299.78        21.        -2.    -0.001   422.28   1.032s
 Ir-192   1263.74   316.17        22.        -2.    -0.001   274.49   1.047s
 CR-51    1276.63   319.40        19.         4.     0.002   152.54   1.050s
 La-140   1312.04   328.25        14.         4.     0.002   153.01   1.057s
 AC-228   1351.73   338.18        18.         8.     0.004    85.15   1.066s
 Cs-136   1359.60   340.15        24.        -2.    -0.001   391.76   1.068s
 EU-152   1380.24   345.31        21.        -3.    -0.002   197.41   1.071s
 PB-214   1407.11   352.02        15.        54.     0.030    19.77   1.351s
 BA-133   1425.05   356.51        22.        -4.    -0.002   178.00   1.082s
 I-131    1455.00   364.00        16.         1.     0.001   471.02   1.089s
 BA-133   1536.61   384.41        31.        -6.    -0.003   137.15   1.107s
 SN-113   1564.35   391.35        22.        -1.    -0.001   547.42   1.114s
 SB-125   1711.63   428.17        19.        -2.    -0.001   262.12   1.146s
 AG-108M  1729.07   432.54        15.        -4.    -0.002   132.78   1.151s
 pm-146   1815.10   454.05        10.         4.     0.002   112.08   1.168s
 SB-125   1857.05   464.54        14.         1.     0.001   557.81   1.177s
 Ir-192   1872.20   468.32        19.        -2.    -0.001   264.02   1.181s
 BE-7     1909.04   477.54        11.         1.     0.001   420.52   1.189s
 HF-181   1929.58   482.67        13.        -1.     0.000   665.93   1.193s
 La-140   1952.80   488.48        11.         3.     0.001   194.01   1.198s
 RU-103   1976.12   494.31         3.         1.     0.001   267.56   1.206s
 RH-106   2044.20   511.33        29.        11.     0.006    78.14   1.219s
 CS-134   2255.21   564.09         9.        -1.    -0.001   411.54   1.264s
 CS-134   2278.89   570.01        16.        -1.    -0.001   421.46   1.269s
 PA-234   2277.39   569.63        15.        -1.    -0.001   472.63   1.269s
 BI-207   2279.71   570.21        16.        -2.    -0.001   383.51   1.269s
 TL-208   2329.52   582.67        11.        19.     0.011    33.46   1.281s
 SB-125   2398.94   600.02        14.        -1.     0.000   794.59   1.296s
 SB-124   2411.64   603.20        16.        -3.    -0.001   232.52   1.298s
 BI-214   2435.18   609.08         3.        37.     0.021    18.39   0.625s
 RU-103   2434.35   608.88         8.        28.     0.016    23.57   1.305s
 AG-108M  2454.42   613.89        18.        -3.    -0.002   195.22   1.308s
 PM-144   2471.88   618.26        12.         2.     0.001   296.81   1.311s
 RH-106   2482.62   620.95        14.        -2.    -0.001   224.33   1.314s
 AG-110M  2629.14   657.58         8.        -2.    -0.001   232.63   1.345s
 PM-144   2783.21   696.09         3.         3.     0.002    96.59   1.378s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94    2809.32   702.62         4.         3.     0.002    97.70   1.383s
 SB-124   2888.13   722.32        19.        -4.    -0.002   178.06   1.400s
 AG-108M  2888.17   722.33        20.        -4.    -0.002   170.40   1.401s
 EU-154   2883.73   721.22        11.        -2.    -0.001   227.03   1.401s
 ZR-95    2898.75   724.98        15.         4.     0.002   144.09   1.401s
 BI-212   2906.32   726.87        16.         5.     0.003   124.13   1.404s
 pm-146   2988.55   747.42         9.         1.     0.001   311.36   1.421s
 ZR-95    3023.73   756.22         9.        -1.    -0.001   334.53   1.429s
 NB-95    3061.10   765.56        17.         1.     0.000   795.74   1.437s
 PA-234M  3066.29   766.86        16.        -1.     0.000   669.03   1.437s
 EU-152   3113.71   778.71        11.         3.     0.002   184.30   1.448s
 CS-134   3208.08   802.30        14.        -2.    -0.001   222.70   1.467s
 La-140   3261.62   815.68         8.         1.     0.001   383.81   1.478s
 MN-54    3335.47   834.14        10.         3.     0.002   139.40   1.494s
 Co-56    3383.19   846.07        15.        -4.    -0.002   146.57   1.504s
 TL-208   3440.57   860.41         6.         4.     0.002   106.65   1.516s
 AG-110M  3536.07   884.28         7.         3.     0.001   150.08   1.536s
 AC-228   3643.54   911.14         8.         9.     0.005    55.38   1.557s
 AG-110M  3742.44   935.86        13.        -3.    -0.002   168.89   1.579s
 EU-152   3855.45   964.11        13.         1.     0.000   611.16   1.601s
 AC-228   3856.72   964.43         9.        -1.    -0.001   429.16   1.605s
 EU-154   3996.62   999.39         1.         0.     0.000   801.88   1.627s
 Co-56    4148.15  1037.26         6.         2.     0.001   162.45   1.661s
 Cs-136   4188.84  1047.43        15.        -3.    -0.001   221.42   1.669s
 RH-106   4200.42  1050.32         8.         3.     0.002   145.73   1.671s
 BI-207   4250.05  1062.73         7.        -2.    -0.001   203.39   1.681s
 Ga-68    4311.80  1078.16         1.         2.     0.001    96.17   1.693s
 FE-59    4399.45  1100.06        12.        -2.    -0.001   203.88   1.710s
 ZN-65    4461.37  1115.53        11.        -3.    -0.002   160.80   1.723s
 Sc-46    4477.66  1119.60         6.         4.     0.002    94.74   1.727s
 Ta-182   4885.92  1221.62         8.         3.     0.002   154.20   1.807s
 FE-59    5166.74  1291.78         6.         1.     0.001   255.82   1.861s
 CO-60    5328.80  1332.27         2.         1.     0.001   213.07   1.893s
 K-40     5842.11  1460.51        11.        86.     0.048    11.50   1.991 
 Co-56    7086.04  1771.22         1.         1.     0.001   144.33   2.219s
 y-88     7347.87  1836.60         6.         1.     0.000   508.80   2.265s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   6.7742E-01                                      5.31E+01             
                           477.60 6.774E-01 ?(  1.076E+01 4.21E+02 1.05E+01 G  
 
NA-22    C  -5.2771E-02                                      9.50E+02             
                          1274.53-5.277E-02 %(  2.141E+00 1.02E+03 9.99E+01 G  
 
K-40     N   1.3030E+02                                      4.66E+11             
                          1460.83 1.303E+02  (P 2.778E+01 1.15E+01 1.07E+01 G  
 
Sc-46    F   2.5478E-01                                      8.38E+01             
                           889.28-2.976E-02 %(  1.492E+00 1.24E+03 1.00E+02 G  
                          1120.55 5.393E-01 ?(  1.791E+00 9.47E+01 1.00E+02 G  
 
CR-51    F   1.9159E+00                                      2.77E+01             
                           320.08 1.916E+00 ?(  1.035E+01 1.53E+02 9.94E+00 G  
 
MN-54    C   3.4443E-01                                      3.12E+02             
                           834.85 3.444E-01 ?(  1.730E+00 1.39E+02 1.00E+02 G  
 
FE-59    F  -1.0310E-01                                      4.45E+01             
                          1099.25-5.557E-01 ?(  4.154E+00 2.04E+02 5.65E+01 G  
                          1291.60 4.889E-01 ?(  4.809E+00 2.56E+02 4.32E+01 G  
 
Co-56    C  -9.5385E-02                                      7.73E+01             
                           846.77-3.987E-01 ?(  2.082E+00 1.47E+02 9.99E+01 G  
                          1238.28 5.659E-02 %   3.690E+00 1.68E+03 6.61E+01 G  
                          1037.84 2.049E+00 ?(  1.238E+01 1.62E+02 1.41E+01 G  
                          1771.35 1.399E+00 ?   9.103E+00 1.44E+02 1.55E+01  A 
 
CO-57    C   3.3028E-02                                      2.72E+02             
                           122.06 3.303E-02 ?(  9.122E-01 7.77E+02 8.56E+01 G  
                           136.47-1.395E+00 +   7.948E+00 1.65E+02 1.07E+01 G  
 
CO-58    C   1.6313E-02                                      7.09E+01             
                           810.78 1.631E-02 %(  1.652E+00 2.59E+03 9.95E+01 G  
 
CO-60    F   1.6664E-01                                      1.93E+03             
                          1332.50 1.666E-01 ?(  1.452E+00 2.13E+02 1.00E+02 G  
                          1173.24-3.832E-02 %   2.639E+00 1.81E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -7.8105E-01                                      2.44E+02             
                          1115.55-7.811E-01 ?(  4.555E+00 1.61E+02 5.06E+01 G  
 
NB-94    I   3.0497E-01                                      7.41E+06             
                           702.63 3.050E-01 ?(  1.059E+00 9.77E+01 9.79E+01 G  
                           871.10 6.909E-03 &   1.805E+00 6.71E+03 9.99E+01 G  
 
ZR-95    I   2.3556E-01                                      6.40E+01             
                           756.73-2.246E-01 ?(  2.848E+00 3.35E+02 5.45E+01 G  
                           724.20 8.031E-01 ?(  4.120E+00 1.44E+02 4.42E+01 G  
 
NB-95    I   6.8123E-02                                      6.40E+01             
                           765.79 6.812E-02 ?(  2.019E+00 7.96E+02 9.98E+01 G  
 
RU-103   I   6.8752E-02                                      3.93E+01             
                           497.05 6.875E-02 ?(  7.531E-01 2.68E+02 9.09E+01 G  
                           610.30 3.728E+01 ?   2.091E+01 2.36E+01 5.75E+00 GA 
 
RH-106   I   1.5301E+00                                      3.74E+02             
                           621.92-1.943E+00 ?(  1.590E+01 2.24E+02 9.93E+00 G  
                          1050.36 2.364E+01 &(  1.254E+02 1.46E+02 1.56E+00 G  
                           511.86 3.504E+00 &   9.192E+00 7.81E+01 2.00E+01 GA 
 
AG-108M  C  -2.8332E-01                                      1.53E+05             
                           433.94-2.833E-01 ?(  1.331E+00 1.33E+02 9.05E+01 G  
                           722.94-3.769E-01 +   2.283E+00 1.70E+02 9.08E+01 G  
                           614.28-2.720E-01 +   1.908E+00 1.95E+02 8.98E+01 G  
 
AG-110M  F   3.8832E-01                                      2.50E+02             
                           884.68 3.883E-01 ?(  2.146E+00 1.50E+02 7.27E+01 G  
                           657.76-1.575E-01 -   1.378E+00 2.33E+02 9.46E+01 G  
                           937.49-1.042E+00 +   6.344E+00 1.69E+02 3.44E+01 G  
                          1384.30-1.327E-01 %   8.937E+00 1.67E+03 2.43E+01 G  
                           763.94 0.000E+00 -   1.285E+01 1.00E+03 2.23E+01 G  
 
SN-113   F  -1.0102E-01                                      1.15E+02             
                           391.69-1.010E-01 ?(  2.022E+00 5.47E+02 6.40E+01 G  
 
SB-124   F  -1.9710E-01                                      6.02E+01             
                           602.73-1.971E-01 ?(  1.663E+00 2.33E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   2.831E+00 1.00E+03 4.78E+01 G  
                           722.79-2.992E+00 +   1.899E+01 1.78E+02 1.08E+01 G  
 
SB-125   I  -2.0410E-01                                      1.01E+03             
                           427.88-4.727E-01 ?(  4.482E+00 2.62E+02 2.96E+01 G  
                           600.50-2.884E-01 +   8.610E+00 7.95E+02 1.79E+01 G  
                           635.89-3.592E-01 %   1.552E+01 1.16E+03 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 5.554E-01 ?(  1.161E+01 5.58E+02 1.05E+01 G  
 
I-131    I   7.4840E-02                                      8.02E+00             
                           364.48 7.484E-02 ?(  1.306E+00 4.71E+02 8.17E+01 G  
                           284.30-3.448E-02 %   1.512E+01 1.17E+04 6.14E+00 G  
                           636.97 3.680E-02 %   2.529E+01 1.84E+04 7.17E+00 G  
 
Gd-153   F   3.2073E-01                                      2.42E+02             
                            97.50 2.589E-01 ?(  2.532E+00 2.78E+02 3.00E+01 G  
                           103.20 4.058E-01  (  3.394E+00 2.38E+02 2.18E+01 G  
 
Ga-68    C   9.2963E+00                                      4.71E-02             
                          1077.40 9.296E+00 ?(  3.275E+01 9.62E+01 3.30E+00 G  
 
Tc-99m   I  -1.8025E-02                                      2.51E-01             
                           140.51-1.803E-02 &(  8.745E-01 1.35E+03 8.93E+01 G  
 
BA-133   F  -3.1011E-01                                      3.85E+03             
                           356.00-3.101E-01 ?(  1.958E+00 1.78E+02 6.20E+01 G  
                           302.85 0.000E+00 +   4.589E+00 1.00E+03 1.83E+01 G  
                           383.84-3.533E+00 +   1.683E+01 1.37E+02 8.94E+00 GA 
                            80.99 7.595E-01 &   1.628E+00 6.50E+01 3.41E+01 GA 
 
CS-134   I   1.7994E-02                                      7.54E+02             
                           604.71 1.799E-02 %(  2.167E+00 3.31E+03 9.76E+01 G  
                           795.87-2.647E-02 %   1.976E+00 1.93E+03 8.55E+01 G  
                           569.32-6.371E-01 +   9.935E+00 4.21E+02 1.54E+01 G  
                           801.95-2.747E+00 +   2.232E+01 2.23E+02 8.69E+00 G  
                           563.24-9.317E-01 +   1.461E+01 4.12E+02 8.35E+00 G  
 
CS-137   I  -2.6994E-02                                      1.10E+04             
                           661.66-2.699E-02 %(  1.287E+00 1.17E+03 8.52E+01 G  
 
CE-139   F   3.5930E-01                                      1.38E+02             
                           165.85 3.593E-01 ?(  1.086E+00 8.94E+01 7.99E+01 G  
 
Ba-140   I   2.3648E-01                                      1.28E+01             
                           537.26 1.443E-02 %(  6.121E+00 1.13E+04 2.44E+01 G  
                           162.66 1.107E+00 ?(  1.114E+01 2.81E+02 6.22E+00 G  
                           304.85 2.784E-01 &   2.040E+01 1.93E+03 4.29E+00 G  
 
La-140   I   2.3461E-01                                      1.28E+01             
                          1596.21-5.821E-03 %(  2.661E+00 1.13E+04 9.54E+01 G  
                           487.02 3.542E-01 ?(  2.520E+00 1.94E+02 4.55E+01 G  
                           328.76 8.443E-01  (  4.619E+00 1.53E+02 2.03E+01 G  
                           815.77 4.546E-01 ?(  6.704E+00 3.84E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 10
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   1.3576E-02                                      3.25E+01             
                           145.44 1.358E-02 &(  1.818E+00 3.76E+03 4.82E+01 G  
 
CE-144   I  -1.0480E+00                                      2.85E+02             
                           133.54-1.048E+00 ?(  7.712E+00 2.11E+02 1.11E+01 G  
 
PM-144   C   2.0923E-01                                      3.63E+02             
                           696.54 2.862E-01 ?(  9.834E-01 9.66E+01 9.90E+01 G  
                           618.06 1.323E-01 ?(  1.462E+00 2.97E+02 9.91E+01 G  
                           476.81-2.952E-02 %   2.933E+00 2.61E+03 4.20E+01 G  
 
EU-152   F   5.9016E-01                                      4.94E+03             
                           344.29-6.179E-01 ?(  4.354E+00 1.97E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   1.717E+01 1.00E+03 1.36E+01 G  
                           121.78 1.037E+00  (  2.341E+00 6.81E+01 2.86E+01 G  
                           778.92 1.992E+00 ?(  1.340E+01 1.84E+02 1.29E+01 G  
                           964.11 6.663E-01 ?(  1.530E+01 6.11E+02 1.46E+01 G  
                           244.69-2.367E+00 +   1.305E+01 1.57E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   5.487E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   6.0137E-02                                      3.14E+03             
                           873.23 0.000E+00 ?(  1.858E+01 1.00E+03 1.23E+01 G  
                           123.10-3.462E-01 +   1.876E+00 1.56E+02 4.08E+01 G  
                          1274.54-1.291E-01 %   5.945E+00 1.15E+03 3.52E+01 G  
                           723.36-9.405E-01 +   7.895E+00 2.27E+02 2.02E+01 G  
                          1004.77 0.000E+00 ?(  4.780E+00 1.00E+03 1.80E+01 G  
                           996.33 2.319E-01 ?(  8.864E+00 8.02E+02 1.06E+01 G  
 
EU-155   I   5.6735E-01                                      1.81E+03             
                           105.31 2.803E-01 ?(  3.259E+00 3.27E+02 2.12E+01 G  
                            86.54 7.656E-01  (  2.519E+00 9.69E+01 3.07E+01 G  
 
HF-181   F   1.2092E-01                                      4.24E+01             
                           482.00-6.167E-02 ?(  1.545E+00 6.66E+02 8.05E+01 G  
                           133.02 3.007E-01 ?(  1.736E+00 1.66E+02 4.33E+01 G  
                           345.83 0.000E+00 -   8.276E+00 1.00E+03 1.51E+01 G  
                           136.30 1.303E+00 ?(  1.162E+01 2.51E+02 5.85E+00 G  
 
Ta-182   F   6.1607E-01                                      1.14E+02             
                          1121.30-4.852E-02 %(  6.561E+00 3.49E+03 3.49E+01 G  
                          1221.41 1.475E+00 ?(  8.314E+00 1.54E+02 2.70E+01 G  
                          1189.05 0.000E+00 -   1.579E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F   1.4500E-02                                      4.66E+01             
                           279.20 1.450E-02 %(  1.264E+00 2.37E+03 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 11
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   1.8536E+00                                      6.98E+02             
                           583.02 1.667E+00  (  1.578E+00 3.35E+01 8.45E+01 G  
                           277.28 1.476E-01 &   1.526E+01 2.79E+03 6.31E+00 G  
                           860.56 3.124E+00 ?(  1.185E+01 1.07E+02 1.24E+01 G  
 
pm-146   C   3.9439E-01                                      2.02E+03             
                           747.16 3.725E-01 ?(  4.402E+00 3.11E+02 3.40E+01 G  
                           735.72 3.076E-02 %   6.766E+00 5.62E+03 2.25E+01 G  
                           453.88 4.058E-01 &(  1.606E+00 1.12E+02 6.50E+01 G  
 
y-88     F   7.3942E-02                                      1.07E+02             
                           898.04 4.940E-03 %(  1.838E+00 9.42E+03 9.37E+01 G  
                          1836.06 1.391E-01 ?(  2.806E+00 5.09E+02 9.92E+01 G  
 
Cd-113m     -1.7454E+03                                      5.33E+03             
                           263.70-1.745E+03 ?(  1.833E+04 2.95E+02 6.00E-03   K
 
Cd-109   F   1.5659E-01                                      4.53E+02             
                            88.04 1.566E-01 %(  2.216E+01 3.97E+03 3.79E+00 G  
 
PB-210   N  -9.1730E+00                                      8.14E+03             
                            46.54-9.173E+00 ?(P 4.275E+01 9.91E+01 4.25E+00 G  
 
PB-212   N   4.5871E+00                                      6.98E+02             
                           238.63 4.587E+00 ?(P 2.666E+00 1.85E+01 4.33E+01 G  
                           300.03-1.278E+00 -   3.083E+01 6.56E+02 3.28E+00 GA 
 
PB-214   N   8.0167E+00                                      5.84E+05             
                           351.93 6.978E+00  (  2.683E+00 1.98E+01 3.76E+01 G  
                           295.09 1.004E+01  (  4.397E+00 2.27E+01 1.93E+01 G  
                           242.00-3.382E-02 %   1.662E+01 1.37E+04 7.43E+00 GA 
 
BI-207   C  -1.1117E-01                                      1.18E+04             
                           569.70-1.112E-01 ?(  1.573E+00 3.84E+02 9.77E+01 G  
                          1063.66-3.182E-01 +   2.441E+00 2.03E+02 7.45E+01 G  
 
BI-212   N   5.8095E+00                                      6.98E+02             
                           727.17 5.809E+00 ?(  2.533E+01 1.24E+02 7.55E+00 G  
                           785.42 1.307E+00 %   1.223E+02 2.39E+03 1.28E+00 GA 
 
BI-214   N   6.1931E+00                                      5.84E+05             
                           609.31 6.193E+00  (  1.712E+00 1.84E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   6.260E+00 1.00E+03 1.51E+01 G  
                          1764.49 0.000E+00 -   9.119E+00 1.00E+03 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 12
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   2.8362E-02                                      1.10E+09             
                           265.83 2.836E-02 %(  1.674E+00 1.58E+03 5.00E+01 G  
                           304.90-8.630E-02 %   3.524E+00 1.10E+03 2.80E+01 G  
 
RA-224   N  -2.1017E+01                                      6.98E+02             
                           240.99-2.102E+01 ?(  4.316E+01 6.23E+01 4.10E+00 G  
 
AC-228   N   3.2924E+00                                      2.10E+03             
                           911.07 3.386E+00 &(  5.960E+00 5.54E+01 2.90E+01 G  
                           968.97-6.755E-01 -   1.106E+01 4.29E+02 1.75E+01 G  
                           338.32 3.066E+00 &(  8.869E+00 8.52E+01 1.20E+01 G  
                            93.35-5.233E+00 -   1.781E+01 1.01E+02 5.56E+00 XA 
 
TH-227   N  -1.6507E+00                                      7.95E+03             
                           235.97-1.651E+00 ?(  8.973E+00 1.56E+02 1.23E+01 G  
                            50.14-1.075E+00 +   1.505E+01 3.92E+02 8.00E+00 G  
                           256.24 0.000E+00 +   1.486E+01 1.00E+03 7.00E+00 G  
 
TH-229   N  -9.7889E-01                                      2.68E+06             
                           193.51-3.035E+00 ?(  1.912E+01 1.79E+02 4.40E+00 G  
                           210.85 2.047E+00 ?(  3.234E+01 4.42E+02 2.99E+00 G  
 
TH-234   N   7.1689E+00                                      1.63E+12             
                            63.29 7.169E+00 *(P 3.106E+01 4.62E+01 3.81E+00 G  
                            92.59-2.428E+00 - P 1.834E+01 8.85E+01 5.58E+00 G  
 
PA-234   N   8.4042E-01                                      1.63E+12             
                           131.29 8.404E-01 ?(  3.548E+00 1.22E+02 1.80E+01 G  
                           946.02-5.739E-02 %   1.387E+01 6.16E+03 1.34E+01 G  
                           569.47-1.049E+00 +   1.841E+01 4.73E+02 8.20E+00 G  
                           883.24 0.000E+00 -   8.032E+00 1.00E+03 9.60E+00 G  
                           880.53 0.000E+00 -   2.894E+01 1.00E+03 6.00E+00 GA 
 
U-235    N   1.3725E+00                                      2.57E+11             
                           143.79 1.373E+00 &(  7.651E+00 1.61E+02 1.10E+01 G  
                           205.33 3.994E-02 &   1.642E+01 1.12E+04 5.01E+00 G  
                           163.38 3.048E-01 %   1.283E+01 1.14E+03 5.08E+00 G  
 
AM-241   T   3.7605E-02                                      1.58E+05             
                            59.54 3.760E-02 %(  3.178E+00 2.37E+03 3.59E+01 G  
 
Np-237   F  -4.3127E-01                                      2.14E+06             
                            86.49-4.313E-01 &(  9.013E+00 6.03E+02 1.31E+01 G  
 
Ir-192   F  -1.2673E-01                                      7.40E+01             
                           316.49-1.267E-01 ?(  1.254E+00 2.74E+02 8.70E+01 G  
                           468.06-2.885E-01 +   2.756E+00 2.64E+02 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 13
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44 5.858E-03 %   2.516E+00 1.11E+04 3.18E+01 G  
                           295.95-9.417E-01 +   4.116E+00 1.26E+02 3.02E+01 G  
 
Np-239   T   5.1749E-01                                      2.36E+00             
                           103.70 1.606E-01 &   2.368E+00 4.06E+02 2.40E+01 X  
                           106.13 5.175E-01 ?(  2.908E+00 1.61E+02 2.27E+01 G  
                            99.50 9.717E-01 ?   3.791E+00 1.13E+02 1.50E+01 X  
 
Nd-147       5.5096E-01                                      1.11E+01             
                           531.00 0.000E+00 ?(  9.309E+00 1.00E+03 1.30E+01 G  
                            91.10 8.041E-01 ?(  2.997E+00 1.09E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.64        62.        -8.    -0.005    99.13  -9.173E+00  P
 TH-227      49.91        33.        -2.    -0.001   391.97  -1.075E+00   
 TH-234      63.30        61.         9.     0.005    46.19   7.169E+00  P
 BA-133      78.61        18.        11.     0.006    65.02   7.595E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 14
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-237      86.49       101.        -2.    -0.001   603.12  -4.313E-01   
 EU-155      87.55        41.        10.     0.005    96.90   7.656E-01   
 Nd-147      90.18        52.        10.     0.005   109.48   8.041E-01   
 TH-234      92.79        79.        -6.    -0.003    88.52  -2.428E+00  P
 AC-228      93.75        74.       -13.    -0.007   100.75  -5.233E+00   
 Gd-153      97.57        43.         3.     0.002   277.97   2.589E-01   
 Np-239     101.26        23.         6.     0.004   112.70   9.717E-01   
 Gd-153     103.03        41.         4.     0.002   238.20   4.058E-01   
 Np-239     101.52        23.         2.     0.001   406.44   1.606E-01   
 EU-155     106.15        36.         3.     0.001   327.43   2.803E-01   
 Np-239     106.05        32.         5.     0.003   160.78   5.175E-01   
 EU-152     121.86        32.        13.     0.007    68.08   1.037E+00   
 CO-57      122.06        45.         1.     0.001   776.81   3.303E-02   
 EU-154     123.17        43.        -6.    -0.003   156.35  -3.462E-01   
 PA-234     131.16        28.         6.     0.004   121.91   8.404E-01   
 HF-181     132.56        39.         6.     0.003   165.93   3.007E-01   
 CE-144     133.70        52.        -5.    -0.003   211.49  -1.048E+00   
 HF-181     138.41        31.         3.     0.002   251.38   1.303E+00   
 CO-57      136.60        50.        -6.    -0.003   164.65  -1.395E+00   
 U-235      143.69        46.         6.     0.003   160.95   1.373E+00   
 Ba-140     162.63        25.         3.     0.001   280.59   1.107E+00   
 CE-139     166.68        41.        11.     0.006    89.40   3.593E-01   
 TH-229     192.74        29.        -4.    -0.002   179.08  -3.035E+00   
 TH-229     210.97        34.         2.     0.001   442.27   2.047E+00   
 TH-227     235.13        38.        -6.    -0.003   156.36  -1.651E+00   
 RA-224     239.99       101.       -24.    -0.013    62.33  -2.102E+01   
 EU-152     245.53        28.        -5.    -0.003   157.24  -2.367E+00   
 Cd-113m    263.31        31.        -3.    -0.002   294.78  -1.745E+03   
 Ir-192     297.52        33.        -7.    -0.004   126.44  -9.417E-01   
 PA-231     299.78        20.        -1.    -0.001   656.34  -1.704E+00   
 PA-233     299.78        21.        -2.    -0.001   422.28  -1.087E+00   
 Ir-192     316.17        22.        -2.    -0.001   274.49  -1.267E-01   
 CR-51      319.40        19.         4.     0.002   152.54   1.916E+00   
 La-140     328.25        14.         4.     0.002   153.01   8.443E-01   
 AC-228     338.18        18.         8.     0.004    85.15   3.066E+00   
 Cs-136     340.15        24.        -2.    -0.001   391.76  -1.807E-01   
 EU-152     345.31        21.        -3.    -0.002   197.41  -6.179E-01   
 BA-133     356.51        22.        -4.    -0.002   178.00  -3.101E-01   
 I-131      364.00        16.         1.     0.001   471.02   7.484E-02   
 BA-133     384.41        31.        -6.    -0.003   137.15  -3.533E+00   
 SN-113     391.35        22.        -1.    -0.001   547.42  -1.010E-01   
 SB-125     428.17        19.        -2.    -0.001   262.12  -4.727E-01   
 AG-108M    432.54        15.        -4.    -0.002   132.78  -2.833E-01   
 pm-146     454.05        10.         4.     0.002   112.08   4.058E-01   
 SB-125     464.54        14.         1.     0.001   557.81   5.554E-01   
 Ir-192     468.32        19.        -2.    -0.001   264.02  -2.885E-01   
 BE-7       477.54        11.         1.     0.001   420.52   6.774E-01   
 HF-181     482.67        13.        -1.     0.000   665.93  -6.167E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 15
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     488.48        11.         3.     0.001   194.01   3.542E-01   
 RU-103     494.31         3.         1.     0.001   267.56   6.875E-02   
 RH-106     511.33        29.        11.     0.006    78.14   3.504E+00   
 CS-134     564.09         9.        -1.    -0.001   411.54  -9.317E-01   
 CS-134     570.01        16.        -1.    -0.001   421.46  -6.371E-01   
 PA-234     569.63        15.        -1.    -0.001   472.63  -1.049E+00   
 BI-207     570.21        16.        -2.    -0.001   383.51  -1.112E-01   
 TL-208     582.67        11.        19.     0.011    33.46   1.667E+00   
 SB-125     600.02        14.        -1.     0.000   794.59  -2.884E-01   
 SB-124     603.20        16.        -3.    -0.001   232.52  -1.971E-01   
 RU-103     608.88         8.        28.     0.016    23.57   3.728E+01   
 AG-108M    613.89        18.        -3.    -0.002   195.22  -2.720E-01   
 PM-144     618.26        12.         2.     0.001   296.81   1.323E-01   
 RH-106     620.95        14.        -2.    -0.001   224.33  -1.943E+00   
 AG-110M    657.58         8.        -2.    -0.001   232.63  -1.575E-01   
 PM-144     696.09         3.         3.     0.002    96.59   2.862E-01   
 NB-94      702.62         4.         3.     0.002    97.70   3.050E-01   
 SB-124     722.32        19.        -4.    -0.002   178.06  -2.992E+00   
 AG-108M    722.33        20.        -4.    -0.002   170.40  -3.769E-01   
 EU-154     721.22        11.        -2.    -0.001   227.03  -9.405E-01   
 ZR-95      724.98        15.         4.     0.002   144.09   8.031E-01   
 pm-146     747.42         9.         1.     0.001   311.36   3.725E-01   
 ZR-95      756.22         9.        -1.    -0.001   334.53  -2.246E-01   
 PA-234M    766.86        16.        -1.     0.000   669.03  -2.665E+01   
 EU-152     778.71        11.         3.     0.002   184.30   1.992E+00   
 CS-134     802.30        14.        -2.    -0.001   222.70  -2.747E+00   
 La-140     815.68         8.         1.     0.001   383.81   4.546E-01   
 MN-54      834.14        10.         3.     0.002   139.40   3.444E-01   
 Co-56      846.07        15.        -4.    -0.002   146.57  -3.987E-01   
 TL-208     860.41         6.         4.     0.002   106.65   3.124E+00   
 AG-110M    884.28         7.         3.     0.001   150.08   3.883E-01   
 AC-228     911.14         8.         9.     0.005    55.38   3.386E+00   
 AG-110M    935.86        13.        -3.    -0.002   168.89  -1.042E+00   
 EU-152     964.11        13.         1.     0.000   611.16   6.663E-01   
 AC-228     964.43         9.        -1.    -0.001   429.16  -6.755E-01   
 EU-154     999.39         1.         0.     0.000   801.88   2.319E-01   
 Co-56     1037.26         6.         2.     0.001   162.45   2.049E+00   
 Cs-136    1047.43        15.        -3.    -0.001   221.42  -3.914E-01   
 RH-106    1050.32         8.         3.     0.002   145.73   2.364E+01   
 BI-207    1062.73         7.        -2.    -0.001   203.39  -3.182E-01   
 Ga-68     1078.16         1.         2.     0.001    96.17   9.296E+00   
 FE-59     1100.06        12.        -2.    -0.001   203.88  -5.557E-01   
 ZN-65     1115.53        11.        -3.    -0.002   160.80  -7.811E-01   
 Sc-46     1119.60         6.         4.     0.002    94.74   5.393E-01   
 Ta-182    1221.62         8.         3.     0.002   154.20   1.475E+00   
 FE-59     1291.78         6.         1.     0.001   255.82   4.889E-01   
 CO-60     1332.27         2.         1.     0.001   213.07   1.666E-01   
 K-40      1460.51        11.        86.     0.048    11.50   1.303E+02  P
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 16
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1771.22         1.         1.     0.001   144.33   1.399E+00   
 y-88      1836.60         6.         1.     0.000   508.80   1.391E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    6.7741E-01    6.7742E-01    4.205E+02%                1.08E+01
 NA-22  #A   -5.2771E-02   -5.2771E-02    1.021E+03%                2.14E+00
 K-40   #     1.3030E+02    1.3030E+02    1.193E+01%                2.78E+01
 Sc-46  #A    2.5478E-01    2.5478E-01    9.474E+01%                1.49E+00
 CR-51  #A    1.9159E+00    1.9159E+00    1.525E+02%                1.04E+01
 MN-54  #A    3.4443E-01    3.4443E-01    1.394E+02%                1.73E+00
 FE-59  #A   -1.0310E-01   -1.0310E-01    1.636E+02%                4.15E+00
 Co-56  #A   -9.5384E-02   -9.5385E-02    1.094E+02%                2.08E+00
 CO-57  #A    3.3028E-02    3.3028E-02    7.768E+02%                9.12E-01
 CO-58  #A    1.6313E-02    1.6313E-02    2.593E+03%                1.65E+00
 CO-60  #A    1.6664E-01    1.6664E-01    2.131E+02%                1.45E+00
 ZN-65  #A   -7.8105E-01   -7.8105E-01    1.608E+02%                4.56E+00
 NB-94  #A    3.0497E-01    3.0497E-01    9.770E+01%                1.06E+00
 ZR-95  #A    2.3556E-01    2.3556E-01    1.441E+02%                2.85E+00
 NB-95  #A    6.8122E-02    6.8123E-02    7.957E+02%                2.02E+00
 RU-103 #A    6.8751E-02    6.8752E-02    2.676E+02%                7.53E-01
 RH-106 #A    1.5301E+00    1.5301E+00    1.338E+02%                1.59E+01
 AG-108M#A   -2.8332E-01   -2.8332E-01    1.328E+02%                1.33E+00
 AG-110M#A    3.8832E-01    3.8832E-01    1.501E+02%                2.15E+00
 SN-113 #A   -1.0102E-01   -1.0102E-01    5.474E+02%                2.02E+00
 SB-124 #A   -1.9710E-01   -1.9710E-01    2.325E+02%                1.66E+00
 SB-125 #A   -2.0410E-01   -2.0410E-01    2.621E+02%                4.48E+00
 I-131  #A    7.4836E-02    7.4840E-02    4.710E+02%                1.31E+00
 Gd-153 #A    3.2073E-01    3.2073E-01    1.830E+02%                2.53E+00
 Ga-68  #A    9.1970E+00    9.2963E+00    9.617E+01%                3.28E+01
 Tc-99m #A   -1.7989E-02   -1.8025E-02    1.351E+03%                8.74E-01
 BA-133 #A   -3.1011E-01   -3.1011E-01    1.780E+02%                1.96E+00
 CS-134 #A    1.7994E-02    1.7994E-02    3.306E+03%                2.17E+00
 CS-137 #A   -2.6994E-02   -2.6994E-02    1.170E+03%                1.29E+00
 CE-139 #A    3.5930E-01    3.5930E-01    8.940E+01%                1.09E+00
 Ba-140 #A    2.3647E-01    2.3648E-01    2.806E+02%                6.12E+00
 La-140 #A    2.3460E-01    2.3461E-01    1.530E+02%                2.66E+00
 CE-141 #A    1.3575E-02    1.3576E-02    3.761E+03%                1.82E+00
 CE-144 #A   -1.0480E+00   -1.0480E+00    2.115E+02%                7.71E+00
 PM-144 #A    2.0923E-01    2.0923E-01    9.659E+01%                9.83E-01
 EU-152 #A    5.9016E-01    5.9016E-01    6.808E+01%                4.35E+00
 EU-154 #A    6.0137E-02    6.0137E-02    5.419E+02%                1.86E+01
 EU-155 #A    5.6735E-01    5.6735E-01    9.690E+01%                3.26E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:35:03 PMPage 17
 TestAmerica                     Spectrum name: 4_Gamma_20140371.An1             
                                                                                 
 HF-181 #A    1.2092E-01    1.2092E-01    1.659E+02%                1.55E+00
 Ta-182 #A    6.1607E-01    6.1607E-01    1.542E+02%                6.56E+00
 Hg-203 #A    1.4499E-02    1.4500E-02    2.372E+03%                1.26E+00
 TL-208 #     1.8536E+00    1.8536E+00    3.346E+01%                1.58E+00
 pm-146 #A    3.9439E-01    3.9439E-01    1.121E+02%                4.40E+00
 y-88   #A    7.3942E-02    7.3942E-02    5.088E+02%                1.84E+00
 Cd-113m#A   -1.7454E+03   -1.7454E+03    2.948E+02%                1.83E+04
 Cd-109 #A    1.5659E-01    1.5659E-01    3.972E+03%                2.22E+01
 PB-210 #A   -9.1730E+00   -9.1730E+00    3.149E+02%                4.28E+01
 PB-212 #     4.5871E+00    4.5871E+00    2.050E+01%                2.67E+00
 PB-214       8.0167E+00    8.0167E+00    1.505E+01%                2.68E+00
 BI-207 #A   -1.1117E-01   -1.1117E-01    3.835E+02%                1.57E+00
 BI-212 #A    5.8095E+00    5.8095E+00    1.241E+02%                2.53E+01
 BI-214 #     6.1931E+00    6.1931E+00    1.839E+01%                1.71E+00
 BI-210M#A    2.8362E-02    2.8362E-02    1.575E+03%                1.67E+00
 RA-224 #A   -2.1017E+01   -2.1017E+01    6.233E+01%                4.32E+01
 AC-228 #A    3.2924E+00    3.2924E+00    5.079E+01%                5.96E+00
 TH-227 #A   -1.6507E+00   -1.6507E+00    1.564E+02%                8.97E+00
 TH-229 #A   -9.7889E-01   -9.7889E-01    1.791E+02%                1.91E+01
 TH-234 #A    7.1689E+00    7.1689E+00    1.197E+02%                3.11E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.98E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.40E+00
 PA-234 #A    8.4042E-01    8.4042E-01    1.219E+02%                3.55E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.03E+02
 U-235  #A    1.3725E+00    1.3725E+00    1.609E+02%                7.65E+00
 AM-241 #A    3.7605E-02    3.7605E-02    2.373E+03%                3.18E+00
 Np-237 #A   -4.3127E-01   -4.3127E-01    6.031E+02%                9.01E+00
 Ir-192 #A   -1.2673E-01   -1.2673E-01    2.745E+02%                1.25E+00
 Cs-136 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+00
 Np-239 #A    5.1738E-01    5.1749E-01    1.608E+02%                2.91E+00
 Nd-147 #A    5.5094E-01    5.5096E-01    1.095E+02%                9.31E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.421E+01  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.4209802E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140383 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-18-E 
             Detector: Ge 5 SN/157        
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-18-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 15:59        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 15:59:25     Real Time: 1807   sec
        Analysis Time: 2/10/2014 16:30        Dead Time: 0.36   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.106E-01         1007.0     2.120E+00    2.120E+00    8.017E+00
NA-22     -1.534E-01          269.1     4.127E-01    4.128E-01    1.562E+00
K-40       1.338E+02            9.5     1.271E+01    1.444E+01    2.045E+01
Sc-46      2.272E-01          104.5     2.375E-01    2.378E-01    1.156E+00
CR-51     -1.036E+00          223.4     2.315E+00    2.316E+00    8.232E+00
MN-54     -1.981E-02         1705.0     3.378E-01    3.378E-01    1.291E+00
FE-59     -4.609E-01          189.5     8.732E-01    8.735E-01    3.153E+00
Co-56      1.769E-01          156.6     2.771E-01    2.773E-01    1.024E+00
CO-57     -2.172E-02          793.5     1.723E-01    1.724E-01    6.132E-01
CO-58     -5.524E-03         5656.0     3.124E-01    3.124E-01    1.208E+00
CO-60      8.032E-02          265.1     2.130E-01    2.130E-01    3.339E+00
ZN-65      0.000E+00         1000.0     8.399E-01    8.399E-01    8.077E+00
NB-94      1.811E-01          167.5     3.033E-01    3.034E-01    1.101E+00
ZR-95      0.000E+00         1000.0     2.300E-01    2.300E-01    1.760E+00
NB-95     -9.349E-03         3463.0     3.237E-01    3.237E-01    1.235E+00
RU-103    -1.549E-01          215.5     3.338E-01    3.339E-01    1.194E+00
RH-106     2.424E+00           86.1     2.086E+00    2.090E+00    1.056E+01
AG-108M   -7.527E-02          324.1     2.440E-01    2.440E-01    8.993E-01
AG-110M    8.776E-02          135.7     1.191E-01    1.192E-01    1.621E+00
SN-113     1.641E-01          202.3     3.318E-01    3.319E-01    1.199E+00
SB-124    -6.764E-02          369.2     2.497E-01    2.497E-01    9.418E-01
SB-125     2.580E-01          329.1     8.491E-01    8.492E-01    2.383E+00
I-131      2.666E-02          969.2     2.584E-01    2.584E-01    9.572E-01
Gd-153    -9.132E-02          140.8     1.285E-01    1.287E-01    2.018E+00
Ga-68      5.995E-01         2384.0     1.429E+01    1.429E+01    5.496E+01
Tc-99m     5.428E-02          305.6     1.659E-01    1.659E-01    5.874E-01
BA-133    -5.463E-02          622.4     3.401E-01    3.401E-01    1.252E+00
CS-134     2.088E-01          122.7     2.562E-01    2.565E-01    1.099E+00
CS-137    -3.888E-01         3157.0     1.227E+01    1.227E+01    1.316E+00
CE-139     7.734E-03         2433.0     1.882E-01    1.882E-01    6.787E-01
Ba-140     1.664E-01          245.0     4.077E-01    4.078E-01    4.030E+00
La-140     8.060E-02          242.0     1.951E-01    1.951E-01    1.857E+00
CE-141     1.430E-01          207.2     2.962E-01    2.963E-01    1.042E+00
CE-144    -4.806E-01          276.4     1.328E+00    1.329E+00    4.680E+00
PM-144     2.869E-02          411.2     1.180E-01    1.180E-01    1.120E+00
EU-152     6.281E-01           59.4     3.732E-01    3.747E-01    2.711E+00
EU-154     1.883E+00           92.4     1.740E+00    1.742E+00    1.025E+01
EU-155     1.902E-01          416.4     7.921E-01    7.921E-01    2.777E+00
HF-181     1.480E-01          171.4     2.536E-01    2.537E-01    9.273E-01
Ta-182     9.027E-01          140.4     1.268E+00    1.268E+00    4.148E+00
Hg-203    -6.895E-03         3659.0     2.523E-01    2.523E-01    9.206E-01
TL-208     1.642E+00           26.1     4.288E-01    4.372E-01    1.128E+00
pm-146     1.378E-01          659.7     9.091E-01    9.091E-01    3.444E+00
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y-88      -1.862E-01          247.5     4.608E-01    4.609E-01    1.675E+00
Cd-113m   -1.406E+02         2006.0     2.820E+03    2.820E+03    1.043E+04
Cd-109     4.060E+00          126.8     5.146E+00    5.151E+00    1.755E+01
PB-210    -1.865E+00          722.6     1.347E+01    1.347E+01    3.480E+01
PB-212     7.071E+00           15.4     1.091E+00    1.183E+00    2.133E+00
PB-214     7.227E+00           13.3     9.574E-01    1.028E+00    1.855E+00
BI-207    -4.845E-02          573.0     2.776E-01    2.776E-01    1.037E+00
BI-212     6.362E+00           69.8     4.443E+00    4.456E+00    1.478E+01
BI-214     5.573E+00           18.3     1.021E+00    1.061E+00    2.667E+00
BI-210M   -2.458E-02         1375.0     3.379E-01    3.379E-01    1.249E+00
RA-224    -1.585E+01           69.6     1.103E+01    1.107E+01    3.651E+01
AC-228     8.687E+00           16.7     1.448E+00    1.514E+00    1.860E+00
TH-227     6.178E-01          188.1     1.162E+00    1.163E+00    4.533E+00
TH-229    -6.400E-01          488.6     3.127E+00    3.128E+00    1.139E+01
TH-234     7.943E+00           89.5     7.107E+00    7.119E+00    2.509E+01
PA-231     3.099E+00           99.8     3.092E+00    3.097E+00    2.533E+01
PA-233     2.820E-01          173.7     4.897E-01    4.900E-01    1.424E+00
PA-234     3.944E-03        22180.0     8.750E-01    8.750E-01    3.121E+00
PA-234M    3.902E+01           66.7     2.602E+01    2.609E+01    1.640E+02
U-235     -1.869E-01          111.5     2.084E-01    2.086E-01    5.136E+00
AM-241     9.273E-01           73.6     6.827E-01    6.844E-01    2.326E+00
Np-237    -1.446E-01         1195.0     1.729E+00    1.729E+00    6.014E+00
Ir-192     1.258E+00           19.8     2.484E-01    2.594E-01    7.658E-01
Cs-136     1.896E-01          185.0     3.507E-01    3.509E-01    1.276E+00
Np-239    -2.971E-02         2173.0     6.455E-01    6.455E-01    2.305E+00
Nd-147    -9.668E-01          199.4     1.928E+00    1.929E+00    7.021E+00
-----------------------------------------------------------------------------
Total      2.366E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-18-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140383.An1

 Acquisition information
        Start time:                 2/10/2014 3:59:25 PM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.36 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 3:59:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   18 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1857

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.62       -3. 106.97   0.78  1.788E-02    46.54   4.250    PBC<MDA PB210 
    59.16       15.  54.26   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.30       15.  40.41   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    77.00       88.  20.25   0.86  3.216E-02
    90.08       10. 126.75   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    92.74        8.  50.95   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    92.89       50.  32.93   0.66  3.536E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.403E+01 AC228 
   100.66       15.  54.86   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.16        4. 237.00   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.860E-01 Np239 
   103.24        7. 140.48   0.84  3.614E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  4.351E-01 Np239 
   105.59        3. 416.37   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
   141.36        3. 305.64   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   144.35        4. 207.23   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   162.71        4. 244.96   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  1.466E+00 U235  
   162.85        2. 426.31   0.90  3.102E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  8.482E-01 U235  
   205.15        3. 297.90   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   234.05        1. 449.95   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.79      132.  14.94   0.94  2.318E-02   238.63  43.300  7.071E+00 PB212 
   244.81       13.  59.42   0.58  2.272E-02   244.69   7.580    PBC<MDA EU152 
   256.61        3. 188.13   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   295.03       62.  20.25   0.86  1.945E-02   295.09  19.300  8.381E+00 PB214 
                                               295.95  30.160  5.934E+00 Ir192 
   299.41        4. 173.66   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.218E+00 PA231 
                                               300.18   6.200  2.071E+00 PA233 
   299.52        9.  78.34   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.104E+01 PA231 
                                               300.18   6.200  4.381E+00 PA233 
   299.64        8.  99.78   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.016E+00 PA231 
                                               300.18   6.200  3.578E+00 PA233 
   315.23        1. 962.32   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  2.137E-02 Ir192 
   328.22        3. 242.03   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.23       29.  30.26   0.71  1.736E-02   338.32  12.010  7.727E+00 AC228 
   351.92       75.  13.00   1.38  1.680E-02   351.93  37.600  6.634E+00 PB214 
   364.99        1. 969.17   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   391.87        3. 202.28   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   428.91        1. 609.57   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   462.83        2. 329.12   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   476.95        1. 411.16   1.20  1.305E-02
   481.76        3. 171.36   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  1.480E-01 HF181 
   511.90       17.  53.96   1.23  1.230E-02   511.86  20.000    PBC<MDA RH106 
   563.47        4. 122.71   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   583.34       28.  26.12   1.30  1.103E-02   583.02  84.500  1.642E+00 TL208 
   609.21       49.  15.74   1.32  1.063E-02   609.31  46.090  5.569E+00 BI214 
                                               610.30   5.750  4.470E+01 RU103 
   702.15        3. 167.50   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   726.86        8.  69.84   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   747.64        1. 659.71   1.44  8.965E-03   747.16  34.000    PBC<MDA pm146 
   768.45        7.  66.68   1.45  8.776E-03   766.41   0.294    PBC<MDA PA234M
                                               766.41   0.294  1.501E+02 PA234M
   785.47        5. 105.19   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   801.86        1. 378.05   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   818.26        3. 184.97   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   846.37        3. 156.64   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   862.79        1. 698.33   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   872.52        3. 154.84   1.54  7.866E-03   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  1.828E+00 EU154 
   881.96        4. 112.11   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   910.78       36.  16.67   0.34  7.591E-03   911.07  29.000  9.085E+00 AC228 
   968.71        6.  88.99   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
  1004.07        4. 100.75   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1050.98        4.  86.08   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1120.38       10.  35.80   1.72  6.381E-03  1120.29  15.100  5.584E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.66        5. 104.53   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.618E-01 Sc46  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                              1121.30  34.900  1.324E+00 Ta182 
  1121.39        2. 213.03   1.72  6.376E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  5.229E-01 Ta182 
  1174.19        2. 265.15   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1189.53        3. 183.03   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1385.99        2. 135.69   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1460.40      131.   9.25   1.95  5.103E-03  1460.83  10.670  1.338E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   307.65    77.00        72.        88. 2.721E+03   20.25   0.857  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.01    46.62        93.        -3.    -0.001   106.97   0.783s
 TH-227    201.26    50.43        63.        -4.    -0.002   275.56   0.787s
 AM-241    236.20    59.16        58.        15.     0.008    54.26   0.797s
 TH-234    252.79    63.30        89.        15.     0.008    40.41   0.801s
 Cd-109    360.00    90.08        69.        10.     0.005   126.75   0.826s
 Nd-147    363.67    91.00       135.       -15.    -0.009   110.21   0.829s
 TH-234    370.66    92.74       116.         8.     0.005    50.95   0.831s
 AC-228    371.26    92.89        65.        50.     0.028    32.93   0.663s
 Gd-153    391.34    97.91        61.        -7.    -0.004   151.91   0.836s
 Np-239    402.34   100.66        28.        15.     0.009    54.86   0.838s
 Gd-153    412.37   103.16        54.         4.     0.002   237.00   0.842s
 Np-239    412.69   103.24        42.         7.     0.004   140.48   0.842s
 EU-155    422.09   105.59        58.         3.     0.001   416.37   0.844s
 EU-152    487.04   121.81        54.        -1.    -0.001   712.35   0.861s
 CO-57     495.27   123.87        45.        -1.    -0.001   793.46   0.861s
 HF-181    534.10   133.57        45.        -4.    -0.002   222.35   0.872s
 CE-144    534.06   133.56        41.        -3.    -0.002   276.38   0.873s
 CO-57     556.11   139.07        24.        -1.     0.000   830.69   0.876s
 Tc-99m    565.29   141.36        38.         3.     0.002   305.64   0.880s
 U-235     571.13   142.82        46.        -9.    -0.005   111.53   0.883s
 CE-141    577.26   144.35        35.         4.     0.002   207.23   0.885s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140    650.76   162.71        50.         4.     0.002   244.96   0.902s
 U-235     651.30   162.85        51.         2.     0.001   426.31   0.903s
 TH-229    764.61   191.16        23.        -1.    -0.001   488.59   0.933s
 U-235     820.61   205.15        41.         3.     0.002   297.90   0.945s
 TH-229    850.59   212.64        32.        -3.    -0.002   259.10   0.950s
 TH-227    936.28   234.05        20.         1.     0.001   449.95   0.975s
 PB-212    955.28   238.79        59.       128.     0.071    14.94   0.937s
 RA-224    959.87   239.94       162.       -27.    -0.015    69.58   0.980s
 PB-214    960.45   240.08        72.        -5.    -0.003   520.60   0.981s
 EU-152    979.36   244.81        14.        13.     0.007    59.42   0.583s
 TH-227   1026.60   256.61        18.         3.     0.002   188.13   0.995s
 I-131    1137.41   284.30        27.        -4.    -0.002   191.05   1.022s
 PB-214   1180.37   295.03        31.        57.     0.031    20.25   0.859s
 Ir-192   1180.30   295.01        25.        51.     0.028    19.75   1.034s
 PB-212   1198.32   299.52        22.         9.     0.005    78.34   1.038 
 PA-231   1198.83   299.64        25.         8.     0.004    99.78   1.038 
 PA-233   1197.88   299.41        27.         4.     0.002   173.66   1.038 
 PA-231   1209.26   302.25        23.        -2.    -0.001   357.79   1.040s
 BA-133   1202.17   300.48        13.        -2.    -0.001   329.59   1.040s
 Ir-192   1261.19   315.23        17.         1.     0.000   962.32   1.053s
 CR-51    1282.44   320.54        27.        -3.    -0.002   223.42   1.057s
 La-140   1313.19   328.22        19.         3.     0.001   242.03   1.065s
 AC-228   1353.24   338.23        12.        29.     0.016    30.26   0.714s
 Cs-136   1362.44   340.52        25.        -3.    -0.002   252.22   1.076s
 EU-152   1376.89   344.14        17.        -3.    -0.002   192.49   1.080s
 PB-214   1408.05   351.92        16.        75.     0.042    13.00   1.377s
 BA-133   1432.66   358.07        19.        -1.    -0.001   622.43   1.091s
 I-131    1460.33   364.99        19.         1.     0.000   969.17   1.099s
 SN-113   1567.92   391.87        16.         3.     0.002   202.28   1.125s
 SB-125   1716.13   428.91        11.         1.     0.000   609.57   1.158s
 AG-108M  1732.47   432.99        15.        -2.    -0.001   324.08   1.164s
 pm-146   1808.53   452.00        15.        -1.     0.000   672.64   1.182s
 SB-125   1851.86   462.83        16.         2.     0.001   329.12   1.191s
 PM-144   1908.37   476.95        16.         1.     0.001   411.16   1.203s
 HF-181   1927.61   481.76        10.         3.     0.002   171.36   1.208s
 La-140   1950.54   487.49        17.        -3.    -0.002   202.45   1.212s
 RU-103   1988.93   497.08        22.        -3.    -0.002   215.52   1.221s
 RH-106   2048.22   511.90        33.        17.     0.009    53.96   1.235s
 Nd-147   2121.56   530.23        13.        -3.    -0.001   199.41   1.252s
 CS-134   2254.53   563.47        12.         4.     0.002   122.71   1.280s
 PA-234   2277.64   569.24        15.        -1.    -0.001   581.61   1.286s
 BI-207   2277.52   569.21        15.        -1.    -0.001   573.00   1.286s
 TL-208   2334.05   583.34        12.        28.     0.015    26.12   1.298s
 SB-125   2400.31   599.91        15.        -2.    -0.001   243.64   1.313s
 SB-124   2411.60   602.73        11.        -1.    -0.001   369.17   1.315s
 CS-134   2425.62   606.23        15.        -1.    -0.001   450.47   1.317s
 BI-214   2437.54   609.21        20.        49.     0.027    15.74   1.321 
 RU-103   2441.89   610.30         9.        -2.    -0.001   237.65   1.322s

Page 863 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage  6
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2461.07   615.09        19.        -4.    -0.002   170.39   1.325s
 PM-144   2472.98   618.07        15.        -2.    -0.001   286.19   1.328s
 RH-106   2488.26   621.89        13.        -2.    -0.001   343.74   1.332s
 SB-125   2544.82   636.03        15.        -2.    -0.001   252.95   1.344s
 NB-94    2809.33   702.15        11.         3.     0.002   167.50   1.400s
 SB-124   2893.11   723.09        21.        -4.    -0.002   169.69   1.417s
 AG-108M  2892.74   723.00        20.        -4.    -0.002   166.36   1.417s
 EU-154   2892.71   722.99        21.        -4.    -0.002   160.97   1.418s
 BI-212   2908.19   726.86        11.         8.     0.004    69.84   1.421s
 pm-146   2991.30   747.64        12.         1.     0.000   659.71   1.437s
 PA-234M  3074.54   768.45         7.         7.     0.004    66.68   1.453s
 BI-212   3142.61   785.47        11.         5.     0.003   105.19   1.469s
 CS-134   3208.17   801.86        14.         1.     0.001   378.05   1.482s
 Cs-136   3273.78   818.26        12.         3.     0.002   184.97   1.495s
 Co-56    3386.20   846.37         7.         3.     0.001   156.64   1.518s
 TL-208   3451.86   862.79        12.         1.     0.000   698.33   1.529s
 EU-154   3490.78   872.52        10.         3.     0.002   154.84   1.539 
 PA-234   3528.52   881.96         9.         4.     0.002   112.11   1.544s
 PA-234   3544.25   885.89        12.        -4.    -0.002   145.78   1.547s
 y-88     3599.80   899.78        17.        -2.    -0.001   247.52   1.558s
 AC-228   3643.78   910.78         0.        36.     0.020    16.67   0.343s
 AC-228   3875.44   968.71        13.         6.     0.004    88.99   1.612s
 EU-154   3983.62   995.76        12.        -1.    -0.001   486.22   1.633s
 EU-154   4016.85  1004.07         7.         4.     0.002   100.75   1.639s
 Cs-136   4193.71  1048.30        12.        -4.    -0.002   145.11   1.671s
 RH-106   4204.41  1050.98         5.         4.     0.002    86.08   1.673s
 FE-59    4398.33  1099.48        15.        -3.    -0.002   189.46   1.708s
 EU-152   4449.83  1112.36        15.        -3.    -0.002   199.03   1.717s
 BI-214   4481.52  1120.29         1.        10.     0.005    35.80   1.723D
 Sc-46    4483.00  1120.66        13.         5.     0.003   104.53   1.723s
 Ta-182   4485.57  1121.30         9.         2.     0.001   213.03   1.724D
 CO-60    4697.03  1174.19        10.         2.     0.001   265.15   1.760s
 Ta-182   4758.35  1189.53        14.         3.     0.002   183.03   1.771 
 Co-56    4957.40  1239.32        17.        -1.    -0.001   410.96   1.804s
 NA-22    5100.17  1275.04         8.        -2.    -0.001   269.07   1.828s
 EU-154   5100.13  1275.03         8.        -2.    -0.001   268.35   1.828s
 AG-110M  5543.65  1385.99         2.         2.     0.001   135.69   1.899s
 K-40     5841.04  1460.40        14.       131.     0.073     9.25   1.946 
 Co-56    7069.04  1767.74         9.        -1.    -0.001   294.09   2.118s
 y-88     7335.50  1834.44         8.        -3.    -0.001   172.89   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.1059E-01                                      5.31E+01             
                           477.60-2.106E-01 %(  8.017E+00 1.01E+03 1.05E+01 G  
 
NA-22    C  -1.5339E-01                                      9.50E+02             
                          1274.53-1.534E-01 ?(  1.562E+00 2.69E+02 9.99E+01 G  
 
K-40     N   1.3379E+02                                      4.66E+11             
                          1460.83 1.338E+02  (P 2.045E+01 9.25E+00 1.07E+01 G  
 
Sc-46    F   2.2723E-01                                      8.38E+01             
                           889.28-7.343E-03 %(  1.156E+00 3.99E+03 1.00E+02 G  
                          1120.55 4.618E-01 ?(  1.683E+00 1.05E+02 1.00E+02 G  
 
CR-51    F  -1.0363E+00                                      2.77E+01             
                           320.08-1.036E+00 ?(  8.232E+00 2.23E+02 9.94E+00 G  
 
MN-54    C  -1.9813E-02                                      3.12E+02             
                           834.85-1.981E-02 %(  1.291E+00 1.71E+03 1.00E+02 G  
 
FE-59    F  -4.6088E-01                                      4.45E+01             
                          1099.25-4.609E-01 ?(  3.153E+00 1.89E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   1.674E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.7691E-01                                      7.73E+01             
                           846.77 1.769E-01 ?(  1.024E+00 1.57E+02 9.99E+01 G  
                          1238.28-2.082E-01 +   3.149E+00 4.11E+02 6.61E+01 G  
                          1037.84-1.386E-01 %   1.088E+01 2.05E+03 1.41E+01 G  
                          1771.35-1.236E+00 +   1.375E+01 2.94E+02 1.55E+01  A 
 
CO-57    C  -2.1721E-02                                      2.72E+02             
                           122.06-2.172E-02 ?(  6.132E-01 7.93E+02 8.56E+01 G  
                           136.47-1.268E-01 +   3.848E+00 8.31E+02 1.07E+01 G  
 
CO-58    C  -5.5238E-03                                      7.09E+01             
                           810.78-5.524E-03 %(  1.208E+00 5.66E+03 9.95E+01 G  
 
CO-60    F   8.0317E-02                                      1.93E+03             
                          1332.50 0.000E+00 ?(  3.339E+00 1.00E+03 1.00E+02 G  
                          1173.24 1.607E-01 ?(  1.592E+00 2.65E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   1.8107E-01                                      7.41E+06             
                           702.63 1.811E-01 &(  1.101E+00 1.68E+02 9.79E+01 G  
                           871.10-1.199E-02 &   1.380E+00 3.02E+03 9.99E+01 G  
 
NB-95    I  -9.3485E-03                                      6.40E+01             
                           765.79-9.348E-03 %(  1.235E+00 3.46E+03 9.98E+01 G  
 
RU-103   I  -1.5487E-01                                      3.93E+01             
                           497.05-1.549E-01 ?(  1.194E+00 2.16E+02 9.09E+01 G  
                           610.30-1.707E+00 +   1.519E+01 2.38E+02 5.75E+00 GA 
 
RH-106   I   2.4238E+00                                      3.74E+02             
                           621.92-8.275E-01 ?(  1.056E+01 3.44E+02 9.93E+00 G  
                          1050.36 2.312E+01 ?(  6.886E+01 8.61E+01 1.56E+00 G  
                           511.86 3.807E+00 *   6.653E+00 5.40E+01 2.00E+01 GA 
 
AG-108M  C  -7.5274E-02                                      1.53E+05             
                           433.94-7.527E-02 ?(  8.993E-01 3.24E+02 9.05E+01 G  
                           722.94-2.664E-01 +   1.573E+00 1.66E+02 9.08E+01 G  
                           614.28-2.206E-01 +   1.339E+00 1.70E+02 8.98E+01 G  
 
AG-110M  F   8.7755E-02                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.621E+00 1.00E+03 7.27E+01 G  
                           657.76 0.000E+00 ?(  1.350E+00 1.00E+03 9.46E+01 G  
                           937.49 0.000E+00 ?(  3.627E+00 1.00E+03 3.44E+01 G  
                          1384.30 8.164E-01 ?(  4.247E+00 1.36E+02 2.43E+01 G  
                           763.94 9.502E-02 &   5.298E+00 1.46E+03 2.23E+01 G  
 
SN-113   F   1.6405E-01                                      1.15E+02             
                           391.69 1.641E-01  (  1.199E+00 2.02E+02 6.40E+01 G  
 
SB-124   F  -6.7641E-02                                      6.02E+01             
                           602.73-6.764E-02 ?(  9.418E-01 3.69E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-2.215E+00 +   1.334E+01 1.70E+02 1.08E+01 G  
 
SB-125   I   2.5799E-01                                      1.01E+03             
                           427.88 1.027E-01 ?(  2.383E+00 6.10E+02 2.96E+01 G  
                           600.50-6.679E-01 +   5.946E+00 2.44E+02 1.79E+01 G  
                           635.89-1.079E+00 +   9.972E+00 2.53E+02 1.13E+01 G  
                           463.37 6.971E-01 ?(  8.435E+00 3.29E+02 1.05E+01 G  
 
I-131    I   2.6661E-02                                      8.02E+00             
                           364.48 2.666E-02 ?(  9.572E-01 9.69E+02 8.17E+01 G  
                           284.30-1.787E+00 +   1.208E+01 1.91E+02 6.14E+00 G  
                           636.97-2.978E-01 %   1.423E+01 1.25E+03 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -9.1324E-02                                      2.42E+02             
                            97.50-3.866E-01 ?(  2.018E+00 1.52E+02 3.00E+01 G  
                           103.20 3.150E-01 &(  2.602E+00 2.37E+02 2.18E+01 G  
 
Ga-68    C   5.9952E-01                                      4.71E-02             
                          1077.40 5.995E-01 &(  5.496E+01 2.38E+03 3.30E+00 G  
 
Tc-99m   I   5.4280E-02                                      2.51E-01             
                           140.51 5.428E-02 ?(  5.874E-01 3.06E+02 8.93E+01 G  
 
BA-133   F  -5.4634E-02                                      3.85E+03             
                           356.00-5.463E-02 ?(  1.252E+00 6.22E+02 6.20E+01 G  
                           302.85-2.582E-01 +   3.155E+00 3.30E+02 1.83E+01 G  
                           383.84 0.000E+00 +   9.962E+00 1.00E+03 8.94E+00 GA 
                            80.99 0.000E+00 +   2.367E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   2.0883E-01                                      7.54E+02             
                           604.71-6.566E-02 ?(  1.099E+00 4.50E+02 9.76E+01 G  
                           795.87 0.000E+00 &   1.849E+00 1.00E+03 8.55E+01 G  
                           569.32 5.591E-02 %   5.805E+00 2.69E+03 1.54E+01 G  
                           801.95 1.071E+00 ?(  1.506E+01 3.78E+02 8.69E+00 G  
                           563.24 2.521E+00 &(  1.096E+01 1.23E+02 8.35E+00 G  
 
CS-137   I  -3.8884E-01                                      1.10E+04             
                           661.66-3.888E-01 %(P 1.316E+00 1.61E+03 8.52E+01 G  
 
CE-139   F   7.7335E-03                                      1.38E+02             
                           165.85 7.733E-03 %(  6.787E-01 2.43E+03 7.99E+01 G  
 
Ba-140   I   1.6642E-01                                      1.28E+01             
                           537.26-9.551E-02 %(  4.030E+00 1.12E+03 2.44E+01 G  
                           162.66 1.194E+00  (  1.022E+01 2.45E+02 6.22E+00 G  
                           304.85-3.216E-01 %   1.625E+01 1.37E+03 4.29E+00 G  
 
La-140   I   8.0601E-02                                      1.28E+01             
                          1596.21 1.139E-02 %(  1.857E+00 4.07E+03 9.54E+01 G  
                           487.02-2.897E-01 +   2.112E+00 2.02E+02 4.55E+01 G  
                           328.76 4.058E-01 ?(  3.547E+00 2.42E+02 2.03E+01 G  
                           815.77-7.763E-02 %   5.340E+00 1.79E+03 2.33E+01 G  
 
CE-141   I   1.4295E-01                                      3.25E+01             
                           145.44 1.429E-01 &(  1.042E+00 2.07E+02 4.82E+01 G  
 
CE-144   I  -4.8060E-01                                      2.85E+02             
                           133.54-4.806E-01 ?(  4.680E+00 2.76E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 10
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   2.8690E-02                                      3.63E+02             
                           696.54-2.036E-02 %(  1.120E+00 1.44E+03 9.90E+01 G  
                           618.06-1.057E-01 +   1.111E+00 2.86E+02 9.91E+01 G  
                           476.81 1.443E-01 &(  2.189E+00 4.11E+02 4.20E+01 G  
 
EU-152   F   6.2811E-01                                      4.94E+03             
                           344.29-3.920E-01 ?(  2.711E+00 1.92E+02 2.65E+01 G  
                          1112.07-1.845E+00 +   1.328E+01 1.99E+02 1.36E+01 G  
                           121.78-7.943E-02 +   1.999E+00 7.12E+02 2.86E+01 G  
                           778.92-8.446E-02 %   9.412E+00 2.91E+03 1.29E+01 G  
                           964.11 0.000E+00 +   1.695E+01 1.00E+03 1.46E+01 G  
                           244.69 4.194E+00 *(  6.500E+00 5.94E+01 7.58E+00 G  
                          1408.00 0.000E+00 -   1.060E+01 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.8833E+00                                      3.14E+03             
                           873.23 1.828E+00 ?(  1.025E+01 1.55E+02 1.23E+01 G  
                           123.10-1.408E-02 %   1.473E+00 2.96E+03 4.08E+01 G  
                          1274.54-4.370E-01 -   4.438E+00 2.68E+02 3.52E+01 G  
                           723.36-1.262E+00 +   7.191E+00 1.61E+02 2.02E+01 G  
                          1004.77 1.921E+00 &(  6.806E+00 1.01E+02 1.80E+01 G  
                           996.33-7.801E-01 -   1.426E+01 4.86E+02 1.06E+01 G  
 
EU-155   I   1.9023E-01                                      1.81E+03             
                           105.31 1.902E-01 ?(  2.777E+00 4.16E+02 2.12E+01 G  
                            86.54-6.170E-02 &   2.565E+00 1.20E+03 3.07E+01 G  
 
HF-181   F   1.4798E-01                                      4.24E+01             
                           482.00 1.480E-01 ?(  9.273E-01 1.71E+02 8.05E+01 G  
                           133.02-1.603E-01 +   1.247E+00 2.22E+02 4.33E+01 G  
                           345.83 0.000E+00 -   6.817E+00 1.00E+03 1.51E+01 G  
                           136.30 1.764E-01 %   8.583E+00 1.35E+03 5.85E+00 G  
 
Ta-182   F   9.0272E-01                                      1.14E+02             
                          1121.30 5.229E-01  (  4.148E+00 2.13E+02 3.49E+01 G  
                          1221.41 1.812E-01 %   7.843E+00 1.16E+03 2.70E+01 G  
                          1189.05 1.721E+00  (  1.139E+01 1.83E+02 1.62E+01 G  
 
Hg-203   F  -6.8947E-03                                      4.66E+01             
                           279.20-6.895E-03 %(  9.206E-01 3.66E+03 8.15E+01 G  
 
TL-208   N   1.6420E+00                                      6.98E+02             
                           583.02 1.642E+00  (  1.128E+00 2.61E+01 8.45E+01 G  
                           277.28 0.000E+00 -   1.474E+01 1.00E+03 6.31E+00 G  
                           860.56 4.041E-01 -   1.069E+01 6.98E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C   1.3780E-01                                      2.02E+03             
                           747.16 1.378E-01 ?(  3.444E+00 6.60E+02 3.40E+01 G  
                           735.72 4.279E-02 &   4.889E+00 2.96E+03 2.25E+01 G  
                           453.88-5.269E-02 +   1.323E+00 6.73E+02 6.50E+01 G  
 
y-88     F  -1.8616E-01                                      1.07E+02             
                           898.04-1.862E-01 ?(  1.675E+00 2.48E+02 9.37E+01 G  
                          1836.06-3.332E-01 +   2.128E+00 1.73E+02 9.92E+01 G  
 
Cd-113m     -1.4059E+02                                      5.33E+03             
                           263.70-1.406E+02 %(  1.043E+04 2.01E+03 6.00E-03   K
 
Cd-109   F   4.0600E+00                                      4.53E+02             
                            88.04 4.060E+00 ?(  1.755E+01 1.27E+02 3.79E+00 G  
 
PB-210   N  -1.8647E+00                                      8.14E+03             
                            46.54-1.865E+00 *(P 3.480E+01 1.07E+02 4.25E+00 G  
 
PB-212   N   7.0707E+00                                      6.98E+02             
                           238.63 7.071E+00 @(P 2.133E+00 1.49E+01 4.33E+01 G  
                           300.03 8.277E+00     2.181E+01 7.83E+01 3.28E+00 GA 
 
PB-214   N   7.2265E+00                                      5.84E+05             
                           351.93 6.634E+00 *(P 1.855E+00 1.30E+01 3.76E+01 G  
                           295.09 8.381E+00 *(P 4.264E+00 2.03E+01 1.93E+01 G  
                           242.00-1.699E+00 - P 1.379E+01 5.21E+02 7.43E+00 GA 
 
BI-207   C  -4.8453E-02                                      1.18E+04             
                           569.70-4.845E-02 ?(  1.037E+00 5.73E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   8.245E-01 1.00E+03 7.45E+01 G  
 
BI-212   N   6.3624E+00                                      6.98E+02             
                           727.17 6.362E+00 ?(  1.478E+01 6.98E+01 7.55E+00 G  
                           785.42 2.494E+01 &   9.181E+01 1.05E+02 1.28E+00 GA 
 
BI-214   N   5.5727E+00                                      5.84E+05             
                           609.31 5.569E+00 ?(P 2.667E+00 1.57E+01 4.61E+01 G  
                          1120.29 5.584E+00  (P 4.643E+00 3.58E+01 1.51E+01 G  
                          1764.49-1.819E+00 % P 7.970E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T  -2.4584E-02                                      1.10E+09             
                           265.83-2.458E-02 %(  1.249E+00 1.37E+03 5.00E+01 G  
                           304.90-4.539E-02 %   2.426E+00 1.44E+03 2.80E+01 G  
 
RA-224   N  -1.5849E+01                                      6.98E+02             
                           240.99-1.585E+01 &(  3.651E+01 6.96E+01 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   8.6871E+00                                      2.10E+03             
                           911.07 9.085E+00  (  1.860E+00 1.67E+01 2.90E+01 G  
                           968.97 2.858E+00 -   8.716E+00 8.90E+01 1.75E+01 G  
                           338.32 7.727E+00 @(  5.023E+00 3.03E+01 1.20E+01 G  
                            93.35 1.403E+01 +   1.141E+01 3.29E+01 5.56E+00 XA 
 
TH-227   N   6.1779E-01                                      7.95E+03             
                           235.97 2.753E-01 ?(  4.533E+00 4.50E+02 1.23E+01 G  
                            50.14-1.434E+00 +   1.374E+01 2.76E+02 8.00E+00 G  
                           256.24 1.220E+00 &(  8.219E+00 1.88E+02 7.00E+00 G  
 
TH-229   N  -6.4004E-01                                      2.68E+06             
                           193.51-6.400E-01  (  1.139E+01 4.89E+02 4.40E+00 G  
                           210.85-2.289E+00 +   2.104E+01 2.59E+02 2.99E+00 G  
 
TH-234   N   7.9432E+00                                      1.63E+12             
                            63.29 7.943E+00  (P 2.509E+01 4.04E+01 3.81E+00 G  
                            92.59 2.374E+00 - P 1.489E+01 5.10E+01 5.58E+00 G  
 
PA-231   N   3.0987E+00                                      1.20E+07             
                           302.65-1.956E+00 ?(  2.533E+01 3.58E+02 2.88E+00 G  
                           300.07 9.016E+00 ?(  3.082E+01 9.98E+01 2.46E+00 G  
 
PA-233   C   2.8200E-01                                      7.82E+08             
                           312.01-2.612E-02 &(  1.424E+00 1.40E+03 3.60E+01 G  
                           300.18 2.071E+00 ?(  1.267E+01 1.74E+02 6.20E+00 G  
 
PA-234   N   3.9440E-03                                      1.63E+12             
                           131.29 3.944E-03 %(  3.121E+00 2.22E+04 1.80E+01 G  
                           946.02 2.412E-01 %   1.089E+01 1.19E+03 1.34E+01 G  
                           569.47-5.749E-01 +   1.248E+01 5.82E+02 8.20E+00 G  
                           883.24-2.654E+00 +   1.389E+01 1.46E+02 9.60E+00 G  
                           880.53 4.880E+00 ?   1.941E+01 1.12E+02 6.00E+00 GA 
 
PA-234M  N   3.9020E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  1.640E+02 1.00E+03 8.37E-01 G  
                           766.41 1.501E+02 ?(  3.298E+02 6.67E+01 2.94E-01 G  
 
U-235    N  -1.8687E-01                                      2.57E+11             
                           143.79-1.348E+00 ?(  5.136E+00 1.12E+02 1.10E+01 G  
                           205.33 1.305E+00 ?(  1.372E+01 2.98E+02 5.01E+00 G  
                           163.38 8.482E-01 ?(  1.273E+01 4.26E+02 5.08E+00 G  
 
AM-241   T   9.2731E-01                                      1.58E+05             
                            59.54 9.273E-01  (P 2.326E+00 5.43E+01 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 13
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F  -1.4462E-01                                      2.14E+06             
                            86.49-1.446E-01 &(  6.014E+00 1.20E+03 1.31E+01 G  
 
Ir-192   F   1.2576E+00                                      7.40E+01             
                           316.49 2.137E-02 ?(  7.658E-01 9.62E+02 8.70E+01 G  
                           468.06 0.000E+00 -   2.107E+00 1.00E+03 5.18E+01 G  
                           308.44-2.392E-02 %   2.075E+00 2.32E+03 3.18E+01 G  
                           295.95 4.825E+00 ?(  2.469E+00 1.98E+01 3.02E+01 G  
 
Cs-136   F   1.8960E-01                                      1.30E+01             
                           818.50 1.896E-01 &(  1.276E+00 1.85E+02 1.00E+02 G  
                          1048.07-3.689E-01 +   1.922E+00 1.45E+02 8.00E+01 G  
                           340.57-1.994E-01 +   1.798E+00 2.52E+02 4.69E+01 G  
 
Np-239   T  -2.9708E-02                                      2.36E+00             
                           103.70 4.351E-01 &   2.111E+00 1.40E+02 2.40E+01 X  
                           106.13-2.971E-02 %(  2.305E+00 2.17E+03 2.27E+01 G  
                            99.50 1.598E+00 &   2.839E+00 5.49E+01 1.50E+01 X  
 
Nd-147      -9.6680E-01                                      1.11E+01             
                           531.00-9.668E-01 &(  7.021E+00 1.99E+02 1.30E+01 G  
                            91.10-8.575E-01 +   3.181E+00 1.10E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 14
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.62        93.        -3.    -0.001   106.97  -1.865E+00  P
 TH-227      50.43        63.        -4.    -0.002   275.56  -1.434E+00   
 AM-241      59.16        58.        15.     0.008    54.26   9.273E-01  P
 TH-234      63.30        89.        15.     0.008    40.41   7.943E+00  P
 Nd-147      91.00       135.       -15.    -0.009   110.21  -8.575E-01   
 TH-234      92.74       116.         8.     0.005    50.95   2.374E+00  P
 Gd-153      97.91        61.        -7.    -0.004   151.91  -3.866E-01   
 Np-239     100.66        28.        15.     0.009    54.86   1.598E+00   
 Gd-153     103.16        54.         4.     0.002   237.00   3.150E-01   
 Np-239     103.24        42.         7.     0.004   140.48   4.351E-01   
 EU-155     105.59        58.         3.     0.001   416.37   1.902E-01   
 CO-57      123.87        45.        -1.    -0.001   793.46  -2.172E-02   
 HF-181     133.57        45.        -4.    -0.002   222.35  -1.603E-01   
 CE-144     133.56        41.        -3.    -0.002   276.38  -4.806E-01   
 CO-57      139.07        24.        -1.     0.000   830.69  -1.268E-01   
 Tc-99m     141.36        38.         3.     0.002   305.64   5.428E-02   
 U-235      142.82        46.        -9.    -0.005   111.53  -1.348E+00   
 CE-141     144.35        35.         4.     0.002   207.23   1.429E-01   
 Ba-140     162.71        50.         4.     0.002   244.96   1.194E+00   
 U-235      162.85        51.         2.     0.001   426.31   8.482E-01   
 TH-229     191.16        23.        -1.    -0.001   488.59  -6.400E-01   
 U-235      205.15        41.         3.     0.002   297.90   1.305E+00   
 TH-229     212.64        32.        -3.    -0.002   259.10  -2.289E+00   
 TH-227     234.05        20.         1.     0.001   449.95   2.753E-01   
 RA-224     239.94       162.       -27.    -0.015    69.58  -1.585E+01   
 TH-227     256.61        18.         3.     0.002   188.13   1.220E+00   
 I-131      284.30        27.        -4.    -0.002   191.05  -1.787E+00   
 Ir-192     295.01        25.        51.     0.028    19.75   4.825E+00   
 PA-231     299.64        25.         8.     0.004    99.78   9.016E+00   
 PA-233     299.41        27.         4.     0.002   173.66   2.071E+00   
 PA-231     302.25        23.        -2.    -0.001   357.79  -1.956E+00   
 BA-133     300.48        13.        -2.    -0.001   329.59  -2.582E-01   
 Ir-192     315.23        17.         1.     0.000   962.32   2.137E-02   
 CR-51      320.54        27.        -3.    -0.002   223.42  -1.036E+00   
 La-140     328.22        19.         3.     0.001   242.03   4.058E-01   
 Cs-136     340.52        25.        -3.    -0.002   252.22  -1.994E-01   
 BA-133     358.07        19.        -1.    -0.001   622.43  -5.463E-02   
 I-131      364.99        19.         1.     0.000   969.17   2.666E-02   
 SN-113     391.87        16.         3.     0.002   202.28   1.641E-01   
 SB-125     428.91        11.         1.     0.000   609.57   1.027E-01   
 AG-108M    432.99        15.        -2.    -0.001   324.08  -7.527E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 15
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     452.00        15.        -1.     0.000   672.64  -5.269E-02   
 SB-125     462.83        16.         2.     0.001   329.12   6.971E-01   
 PM-144     476.95        16.         1.     0.001   411.16   1.443E-01   
 HF-181     481.76        10.         3.     0.002   171.36   1.480E-01   
 La-140     487.49        17.        -3.    -0.002   202.45  -2.897E-01   
 RU-103     497.08        22.        -3.    -0.002   215.52  -1.549E-01   
 RH-106     511.90        33.        17.     0.009    53.96   3.807E+00   
 Nd-147     530.23        13.        -3.    -0.001   199.41  -9.668E-01   
 CS-134     563.47        12.         4.     0.002   122.71   2.521E+00   
 PA-234     569.24        15.        -1.    -0.001   581.61  -5.749E-01   
 BI-207     569.21        15.        -1.    -0.001   573.00  -4.845E-02   
 TL-208     583.34        12.        28.     0.015    26.12   1.642E+00   
 SB-125     599.91        15.        -2.    -0.001   243.64  -6.679E-01   
 SB-124     602.73        11.        -1.    -0.001   369.17  -6.764E-02   
 CS-134     606.23        15.        -1.    -0.001   450.47  -6.566E-02   
 RU-103     610.30         9.        -2.    -0.001   237.65  -1.707E+00   
 AG-108M    615.09        19.        -4.    -0.002   170.39  -2.206E-01   
 PM-144     618.07        15.        -2.    -0.001   286.19  -1.057E-01   
 RH-106     621.89        13.        -2.    -0.001   343.74  -8.275E-01   
 SB-125     636.03        15.        -2.    -0.001   252.95  -1.079E+00   
 NB-94      702.15        11.         3.     0.002   167.50   1.811E-01   
 SB-124     723.09        21.        -4.    -0.002   169.69  -2.215E+00   
 AG-108M    723.00        20.        -4.    -0.002   166.36  -2.664E-01   
 EU-154     722.99        21.        -4.    -0.002   160.97  -1.262E+00   
 BI-212     726.86        11.         8.     0.004    69.84   6.362E+00   
 pm-146     747.64        12.         1.     0.000   659.71   1.378E-01   
 PA-234M    768.45         7.         7.     0.004    66.68   1.501E+02   
 BI-212     785.47        11.         5.     0.003   105.19   2.494E+01   
 CS-134     801.86        14.         1.     0.001   378.05   1.071E+00   
 Cs-136     818.26        12.         3.     0.002   184.97   1.896E-01   
 Co-56      846.37         7.         3.     0.001   156.64   1.769E-01   
 TL-208     862.79        12.         1.     0.000   698.33   4.041E-01   
 EU-154     872.52        10.         3.     0.002   154.84   1.828E+00   
 PA-234     881.96         9.         4.     0.002   112.11   4.880E+00   
 PA-234     885.89        12.        -4.    -0.002   145.78  -2.654E+00   
 y-88       899.78        17.        -2.    -0.001   247.52  -1.862E-01   
 EU-154     995.76        12.        -1.    -0.001   486.22  -7.801E-01   
 EU-154    1004.07         7.         4.     0.002   100.75   1.921E+00   
 Cs-136    1048.30        12.        -4.    -0.002   145.11  -3.689E-01   
 RH-106    1050.98         5.         4.     0.002    86.08   2.312E+01   
 FE-59     1099.48        15.        -3.    -0.002   189.46  -4.609E-01   
 Sc-46     1120.66        13.         5.     0.003   104.53   4.618E-01   
 CO-60     1174.19        10.         2.     0.001   265.15   1.607E-01   
 Co-56     1239.32        17.        -1.    -0.001   410.96  -2.082E-01   
 NA-22     1275.04         8.        -2.    -0.001   269.07  -1.534E-01   
 EU-154    1275.03         8.        -2.    -0.001   268.35  -4.370E-01   
 AG-110M   1385.99         2.         2.     0.001   135.69   8.164E-01   
 Co-56     1767.74         9.        -1.    -0.001   294.09  -1.236E+00   

Page 873 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 y-88      1834.44         8.        -3.    -0.001   172.89  -3.332E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.1059E-01   -2.1059E-01    1.007E+03%                8.02E+00
 NA-22  #A   -1.5339E-01   -1.5339E-01    2.691E+02%                1.56E+00
 K-40         1.3379E+02    1.3379E+02    9.501E+00%                2.04E+01
 Sc-46  #A    2.2723E-01    2.2723E-01    1.045E+02%                1.16E+00
 CR-51  #A   -1.0363E+00   -1.0363E+00    2.234E+02%                8.23E+00
 MN-54  #A   -1.9813E-02   -1.9813E-02    1.705E+03%                1.29E+00
 FE-59  #A   -4.6088E-01   -4.6088E-01    1.895E+02%                3.15E+00
 Co-56  #A    1.7691E-01    1.7691E-01    1.566E+02%                1.02E+00
 CO-57  #A   -2.1721E-02   -2.1721E-02    7.935E+02%                6.13E-01
 CO-58  #A   -5.5237E-03   -5.5238E-03    5.656E+03%                1.21E+00
 CO-60  #A    8.0317E-02    8.0317E-02    2.651E+02%                3.34E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.08E+00
 NB-94  #A    1.8107E-01    1.8107E-01    1.675E+02%                1.10E+00
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.76E+00
 NB-95  #A   -9.3484E-03   -9.3485E-03    3.463E+03%                1.24E+00
 RU-103 #A   -1.5487E-01   -1.5487E-01    2.155E+02%                1.19E+00
 RH-106 #A    2.4238E+00    2.4238E+00    8.608E+01%                1.06E+01
 AG-108M#A   -7.5274E-02   -7.5274E-02    3.241E+02%                8.99E-01
 AG-110M#A    8.7755E-02    8.7755E-02    1.357E+02%                1.62E+00
 SN-113 #A    1.6405E-01    1.6405E-01    2.023E+02%                1.20E+00
 SB-124 #A   -6.7641E-02   -6.7641E-02    3.692E+02%                9.42E-01
 SB-125 #A    2.5799E-01    2.5799E-01    3.291E+02%                2.38E+00
 I-131  #A    2.6660E-02    2.6661E-02    9.692E+02%                9.57E-01
 Gd-153 #A   -9.1324E-02   -9.1324E-02    1.408E+02%                2.02E+00
 Ga-68  #A    5.9697E-01    5.9952E-01    2.384E+03%                5.50E+01
 Tc-99m #A    5.4236E-02    5.4280E-02    3.056E+02%                5.87E-01
 BA-133 #A   -5.4634E-02   -5.4634E-02    6.224E+02%                1.25E+00
 CS-134 #A    2.0883E-01    2.0883E-01    1.227E+02%                1.10E+00
 CS-137 #A   -3.8884E-01   -3.8884E-01    3.157E+03%                1.32E+00
 CE-139 #A    7.7335E-03    7.7335E-03    2.433E+03%                6.79E-01
 Ba-140 #A    1.6642E-01    1.6642E-01    2.450E+02%                4.03E+00
 La-140 #A    8.0599E-02    8.0601E-02    2.420E+02%                1.86E+00
 CE-141 #A    1.4295E-01    1.4295E-01    2.072E+02%                1.04E+00
 CE-144 #A   -4.8060E-01   -4.8060E-01    2.764E+02%                4.68E+00
 PM-144 #A    2.8690E-02    2.8690E-02    4.112E+02%                1.12E+00
 EU-152 #A    6.2811E-01    6.2811E-01    5.942E+01%                2.71E+00
 EU-154 #A    1.8833E+00    1.8833E+00    9.236E+01%                1.03E+01
 EU-155 #A    1.9023E-01    1.9023E-01    4.164E+02%                2.78E+00
 HF-181 #A    1.4798E-01    1.4798E-01    1.714E+02%                9.27E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:30:07 PMPage 17
 TestAmerica                     Spectrum name: 5_Gamma_20140383.An1             
                                                                                 
 Ta-182  A    9.0271E-01    9.0272E-01    1.404E+02%                4.15E+00
 Hg-203 #A   -6.8947E-03   -6.8947E-03    3.659E+03%                9.21E-01
 TL-208 #     1.6420E+00    1.6420E+00    2.612E+01%                1.13E+00
 pm-146 #A    1.3780E-01    1.3780E-01    6.597E+02%                3.44E+00
 y-88   #A   -1.8616E-01   -1.8616E-01    2.475E+02%                1.68E+00
 Cd-113m#B   -1.4059E+02   -1.4059E+02    2.006E+03%                1.04E+04
 Cd-109 #A    4.0600E+00    4.0600E+00    1.268E+02%                1.75E+01
 PB-210 #A   -1.8647E+00   -1.8647E+00    7.226E+02%                3.48E+01
 PB-212       7.0707E+00    7.0707E+00    1.542E+01%                2.13E+00
 PB-214 #     7.2265E+00    7.2265E+00    1.325E+01%                1.85E+00
 BI-207 #A   -4.8453E-02   -4.8453E-02    5.730E+02%                1.04E+00
 BI-212 #A    6.3624E+00    6.3624E+00    6.984E+01%                1.48E+01
 BI-214       5.5727E+00    5.5727E+00    1.832E+01%                2.67E+00
 BI-210M#A   -2.4584E-02   -2.4584E-02    1.375E+03%                1.25E+00
 RA-224 #A   -1.5849E+01   -1.5849E+01    6.958E+01%                3.65E+01
 AC-228       8.6871E+00    8.6871E+00    1.667E+01%                1.86E+00
 TH-227 #A    6.1779E-01    6.1779E-01    1.881E+02%                4.53E+00
 TH-229 #A   -6.4004E-01   -6.4004E-01    4.886E+02%                1.14E+01
 TH-234 #A    7.9432E+00    7.9432E+00    8.948E+01%                2.51E+01
 PA-231 #A    3.0987E+00    3.0987E+00    9.978E+01%                2.53E+01
 PA-233 #A    2.8200E-01    2.8200E-01    1.737E+02%                1.42E+00
 PA-234 #A    3.9440E-03    3.9440E-03    2.218E+04%                3.12E+00
 PA-234M#A    3.9020E+01    3.9020E+01    6.668E+01%                1.64E+02
 U-235  #A   -1.8687E-01   -1.8687E-01    1.115E+02%                5.14E+00
 AM-241 #A    9.2731E-01    9.2731E-01    7.362E+01%                2.33E+00
 Np-237 #A   -1.4462E-01   -1.4462E-01    1.195E+03%                6.01E+00
 Ir-192 #C    1.2576E+00    1.2576E+00    1.975E+01%                7.66E-01
 Cs-136 #A    1.8960E-01    1.8960E-01    1.850E+02%                1.28E+00
 Np-239 #A   -2.9705E-02   -2.9708E-02    2.173E+03%                2.31E+00
 Nd-147 #A   -9.6678E-01   -9.6680E-01    1.994E+02%                7.02E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  2000.8 keV)     2.856E+01  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  2000.8 keV) 2.8557104E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140358 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-19-E 
             Detector: Ge 7 SN/154        
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-19-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 16:00        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 16:01:08     Real Time: 1826   sec
        Analysis Time: 2/10/2014 16:31        Dead Time: 1.42   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.156E+00          149.6     1.729E+00    1.730E+00    6.117E+00
NA-22      0.000E+00         1000.0     6.713E-02    6.713E-02    1.334E+00
K-40       1.446E+02            7.1     1.027E+01    1.266E+01    9.374E+00
Sc-46      4.238E-01           48.9     2.071E-01    2.083E-01    1.240E+00
CR-51     -7.337E-02         1265.0     9.278E-01    9.278E-01    3.571E+00
MN-54      0.000E+00         1000.0     6.476E-02    6.476E-02    1.505E+00
FE-59     -4.094E-01          165.8     6.789E-01    6.792E-01    2.413E+00
Co-56      9.802E-02          163.3     1.601E-01    1.602E-01    1.163E+00
CO-57      1.014E-01          139.5     1.415E-01    1.416E-01    4.837E-01
CO-58     -3.721E-04        62810.0     2.337E-01    2.337E-01    8.915E-01
CO-60      2.166E-01          187.0     4.051E-01    4.052E-01    1.461E+00
ZN-65     -6.690E-01          137.6     9.204E-01    9.210E-01    3.207E+00
NB-94      9.210E-02          133.9     1.233E-01    1.234E-01    8.575E-01
ZR-95     -3.959E-01          135.9     5.379E-01    5.383E-01    1.885E+00
NB-95     -1.237E-01          230.5     2.851E-01    2.852E-01    1.024E+00
RU-103     1.040E-01          150.9     1.568E-01    1.569E-01    5.670E-01
RH-106    -2.395E-01          984.9     2.359E+00    2.359E+00    8.675E+00
AG-108M    6.985E-02          261.2     1.824E-01    1.824E-01    6.599E-01
AG-110M    1.249E-02          507.4     6.339E-02    6.339E-02    1.336E+00
SN-113     3.367E-02          722.7     2.434E-01    2.434E-01    8.932E-01
SB-124    -1.033E-01          277.7     2.870E-01    2.870E-01    1.019E+00
SB-125     9.105E-01           45.1     4.110E-01    4.136E-01    1.911E+00
I-131      2.390E-02          828.2     1.980E-01    1.980E-01    7.203E-01
Gd-153    -2.464E-04       146200.0     3.603E-01    3.603E-01    1.278E+00
Ga-68     -1.428E-01         8759.0     1.250E+01    1.250E+01    4.673E+01
Tc-99m    -3.161E-03         4874.0     1.541E-01    1.541E-01    5.399E-01
BA-133     7.178E-02          166.1     1.192E-01    1.193E-01    1.004E+00
CS-134     1.885E-01           98.8     1.862E-01    1.865E-01    9.514E-01
CS-137    -1.568E-01          211.9     3.323E-01    3.324E-01    1.179E+00
CE-139    -7.650E-04        21260.0     1.626E-01    1.626E-01    5.744E-01
Ba-140     1.043E-01          125.2     1.306E-01    1.307E-01    2.866E+00
La-140     1.169E-01          133.7     1.562E-01    1.564E-01    2.214E+00
CE-141    -9.475E-02          290.4     2.751E-01    2.752E-01    9.536E-01
CE-144    -9.588E-02         1017.0     9.747E-01    9.747E-01    3.445E+00
PM-144    -8.448E-02          308.2     2.604E-01    2.604E-01    9.433E-01
EU-152     5.842E-01          125.2     7.314E-01    7.320E-01    2.076E+00
EU-154     3.800E-01          101.9     3.873E-01    3.877E-01    8.728E+00
EU-155     2.678E-01          217.0     5.810E-01    5.812E-01    2.005E+00
HF-181     3.837E-02          164.6     6.316E-02    6.319E-02    8.158E-01
Ta-182     1.763E+00           72.4     1.277E+00    1.280E+00    4.262E+00
Hg-203     2.428E-01           79.0     1.919E-01    1.924E-01    6.442E-01
TL-208     1.392E+00           25.8     3.592E-01    3.663E-01    9.358E-01
pm-146     1.955E-01          183.1     3.578E-01    3.580E-01    2.502E+00
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y-88       0.000E+00          707.1     7.377E-02    7.377E-02    3.844E-01
Cd-113m    0.000E+00         1000.0     1.582E+03    1.582E+03    9.767E+03
Cd-109     3.441E-01         1360.0     4.678E+00    4.678E+00    1.613E+01
PB-210     4.110E+00          138.1     5.677E+00    5.682E+00    2.072E+01
PB-212     6.853E+00            8.0     5.462E-01    7.034E-01    9.176E-01
PB-214     9.202E+00            9.4     8.605E-01    9.844E-01    1.213E+00
BI-207     6.952E-03         2902.0     2.017E-01    2.017E-01    7.533E-01
BI-212     6.617E+00           55.0     3.642E+00    3.658E+00    1.172E+01
BI-214     7.526E+00           10.2     7.658E-01    8.599E-01    8.837E-01
BI-210M    2.916E-01           92.1     2.686E-01    2.691E-01    1.070E+00
RA-224     9.885E+00           55.3     5.470E+00    5.507E+00    1.789E+01
AC-228     4.418E+00           20.4     9.017E-01    9.295E-01    3.607E+00
TH-227     8.582E+00           12.4     1.060E+00    1.199E+00    1.122E+00
TH-229     4.609E+00           56.1     2.586E+00    2.612E+00    8.339E+00
TH-234     1.012E+01           34.7     3.508E+00    3.548E+00    1.714E+01
PA-231     3.191E+00          172.8     5.514E+00    5.517E+00    1.931E+01
PA-233    -1.744E-01          285.6     4.982E-01    4.983E-01    1.756E+00
PA-234     6.125E-01          170.7     1.045E+00    1.046E+00    1.735E+00
PA-234M   -1.522E+00         2833.0     4.313E+01    4.313E+01    1.386E+02
U-235      1.148E+00           99.9     1.147E+00    1.148E+00    3.959E+00
AM-241    -7.084E-02          898.6     6.366E-01    6.366E-01    2.203E+00
Np-237     4.401E-02         2963.0     1.304E+00    1.304E+00    4.511E+00
Ir-192     1.195E+00           13.6     1.630E-01    1.776E-01    5.295E-01
Cs-136     1.143E-01          173.9     1.987E-01    1.988E-01    7.326E-01
Np-239     2.401E-01          213.4     5.123E-01    5.125E-01    1.772E+00
Nd-147     1.187E+00          129.8     1.540E+00    1.542E+00    5.406E+00
-----------------------------------------------------------------------------
Total      2.335E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-19-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140358.An1

 Acquisition information
        Start time:                 2/10/2014 4:01:08 PM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.42 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  2
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 4:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1106

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.87        8.  46.81   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    49.67       13.  97.84   0.84  2.841E-02    50.14   8.000    PBC<MDA TH227 
    63.19       18.  40.48   0.54  4.005E-02    63.29   3.810    PBC<MDA TH234 
    74.78       95.  19.17   0.87  4.765E-02
    77.18      147.  12.26   0.87  4.891E-02
    80.56        2. 927.08   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    86.93       39.  39.97   0.86  5.294E-02    86.54  30.700  1.336E+00 EU155 
                                                86.54  30.700  1.336E+00 EU155 
    92.65       68.  25.47   1.29  5.452E-02    92.59   5.584  1.247E+01 TH234 
                                                93.35   5.561  1.248E+01 AC228 
                                                93.35   5.561  1.248E+01 AC228 
    92.80       60.  29.22   0.89  5.470E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.097E+01 AC228 
    99.96       18.  73.20   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   104.32        6. 189.14   0.90  5.626E-02   103.70  24.000    PBC<MDA Np239 
   105.35        6. 216.99   0.90  5.638E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  2.678E-01 EU155 
   107.20        6. 213.40   0.90  5.643E-02   106.13  22.700    PBC<MDA Np239 
   122.39        9. 139.54   0.92  5.606E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.014E-01 CO57  
   122.49        5. 276.84   0.92  5.608E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  5.250E-02 CO57  
   123.00        3. 476.44   0.92  5.596E-02   123.10  40.790    PBC<MDA EU154 
   133.96        3. 270.76   0.93  5.493E-02
   143.70        8. 149.14   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
   163.58        9. 132.89   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
   191.38        8. 109.07   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  3
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   209.37       17.  56.10   1.01  3.997E-02   210.85   2.990    PBC<MDA TH229 
   234.70       69.  12.35   1.04  3.636E-02   235.97  12.300  8.582E+00 TH227 
   238.67      188.   9.09   0.85  3.601E-02   238.63  43.300  6.457E+00 PB212 
   241.03       26.  55.34   1.04  3.572E-02   240.99   4.100    PBC<MDA RA224 
   242.04       70.  17.69   1.04  3.560E-02   242.00   7.430  1.465E+01 PB214 
   257.26       17.  54.27   1.06  3.392E-02   256.24   7.000    PBC<MDA TH227 
   265.79        7. 123.12   1.07  3.288E-02   265.83  50.000    PBC<MDA BI210M
   277.64        9. 104.40   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
   278.63       11.  79.04   1.08  3.154E-02   279.20  81.460    PBC<MDA Hg203 
   295.42      123.  12.67   0.95  3.006E-02   295.09  19.300  1.177E+01 PB214 
                                               295.95  30.160  7.549E+00 Ir192 
                                               295.95  30.160  7.549E+00 Ir192 
   302.83        5. 172.84   1.11  2.945E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.016E-01 BA133 
   302.94        5. 166.11   1.11  2.943E-02   302.65   2.880  3.393E+00 PA231 
                                               302.85  18.330  5.335E-01 BA133 
   305.23        5. 136.98   1.11  2.926E-02   304.85   4.290  2.357E+00 Ba140 
                                               304.90  28.000  3.612E-01 BI210M
   305.61        6. 125.23   1.11  2.926E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.751E-01 BI210M
   315.06        8.  84.00   1.12  2.834E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.860E-01 Ir192 
   328.64        7. 133.67   1.13  2.744E-02   328.76  20.300    PBC<MDA La140 
   338.36       33.  25.03   1.14  2.677E-02   338.32  12.010  5.686E+00 AC228 
                                               338.32  12.010  5.686E+00 AC228 
   345.84        5. 164.64   1.15  2.627E-02   345.83  15.070    PBC<MDA HF181 
   352.03      161.   9.35   1.25  2.587E-02   351.93  37.600  9.202E+00 PB214 
   365.46        1. 828.20   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   384.35        4. 194.34   1.19  2.402E-02   383.84   8.940    PBC<MDA BA133 
   390.58        1. 722.72   1.20  2.360E-02   391.69  64.000    PBC<MDA SN113 
   433.12        2. 261.16   1.24  2.160E-02   433.94  90.480    PBC<MDA AG108M
   454.32        4. 183.08   1.26  2.077E-02   453.88  65.000    PBC<MDA pm146 
   463.01       14.  45.14   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  3.565E+00 SB125 
   467.70        4. 147.78   1.27  2.022E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  2.142E-01 Ir192 
   477.33        4. 149.60   1.28  1.987E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.156E+00 BE7   
   497.07        3. 150.87   1.30  1.919E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.040E-01 RU103 
   511.30       30.  32.58   1.31  1.870E-02   511.86  20.000  4.459E+00 RH106 
   531.45        5. 129.78   1.33  1.811E-02   531.00  13.000    PBC<MDA Nd147 
   562.55        6.  98.77   1.36  1.720E-02   563.24   8.350    PBC<MDA CS134 
   569.35        2. 280.79   1.37  1.704E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.615E-01 PA234 
                                               569.70  97.740  7.230E-02 BI207 
   583.26       33.  25.81   1.38  1.669E-02   583.02  84.500  1.315E+00 TL208 
   599.32        5. 115.84   1.40  1.626E-02   600.50  17.860    PBC<MDA SB125 
                                               600.50  17.860  9.903E-01 SB125 
   609.49      100.   9.81   1.23  1.605E-02   609.31  46.090  7.526E+00 BI214 
                                               610.30   5.750  6.042E+01 RU103 
                                               610.30   5.750  6.042E+01 RU103 
   609.50       96.  11.39   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.763E+01 RU103 
   657.01        1. 507.40   1.45  1.500E-02   657.76  94.640    PBC<MDA AG110M
                                               657.76  94.640  5.001E-02 AG110M
   727.01       12.  55.04   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  4
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   733.79        2. 210.05   1.52  1.358E-02   735.72  22.500    PBC<MDA pm146 
   746.70        1. 696.03   1.53  1.340E-02   747.16  34.000    PBC<MDA pm146 
   818.80        3. 173.91   1.60  1.235E-02   818.50 100.000    PBC<MDA Cs136 
                                               818.50 100.000  1.143E-01 Cs136 
   860.62        1. 434.93   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   870.63        4. 133.93   1.64  1.168E-02   871.10  99.890    PBC<MDA NB94  
   911.13       23.  32.24   1.68  1.122E-02   911.07  29.000  3.893E+00 AC228 
                                               911.07  29.000  3.893E+00 AC228 
   946.30        3. 207.80   1.70  1.085E-02   946.02  13.400    PBC<MDA PA234 
   964.51        6. 125.19   1.72  1.066E-02   964.11  14.605    PBC<MDA EU152 
   969.20        8.  94.09   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  2.339E+00 AC228 
   997.23        5. 111.25   1.75  1.035E-02   996.33  10.600    PBC<MDA EU154 
  1002.62        0. 257.91   1.75  1.031E-02  1001.00   0.837    PBC<MDA PA234M
                                              1001.00   0.837    PBC<MDA PA234M
  1112.28        2. 271.87   1.84  9.373E-03  1112.07  13.644    PBC<MDA EU152 
  1120.31       14.  39.48   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.80       14.  48.88   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.476E-01 Sc46  
                                              1121.30  34.900  2.430E+00 Ta182 
  1121.32       10.  72.43   1.85  9.303E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.763E+00 Ta182 
  1238.54        4. 166.51   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1332.29        3. 187.02   2.01  7.951E-03  1332.50  99.980    PBC<MDA CO60  
  1406.84        4. 130.98   2.06  7.560E-03  1408.00  21.005    PBC<MDA EU152 
  1460.84      203.   6.93   2.21  7.309E-03  1460.83  10.670  1.446E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.71    74.79       168.        83. 1.742E+03   30.55   0.554  -      sM
   308.29    77.18        97.       133. 2.716E+03   15.21   0.806  -       M
   347.29    86.93        69.        39. 7.303E+02   34.46   0.855  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  5
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.04    46.87        62.         8.     0.004    46.81   0.836s
 TH-227    198.22    49.67        75.        13.     0.007    97.84   0.840s
 AM-241    237.06    59.37       115.        -2.    -0.001   898.63   0.850s
 TH-234    252.31    63.19        91.        18.     0.010    40.48   0.539s
 BA-133    321.81    80.56        98.         2.     0.001   927.08   0.874s
 Nd-147    365.02    91.36       200.        -6.    -0.003   351.17   0.885s
 TH-234    370.15    92.65       142.        68.     0.038    25.47   1.286s
 AC-228    370.75    92.80       124.        60.     0.033    29.22   0.887s
 Np-239    399.40    99.96        74.        18.     0.010    73.20   0.894s
 Np-239    416.85   104.32        65.         6.     0.003   189.14   0.898s
 EU-155    420.99   105.35        75.         6.     0.003   216.99   0.900s
 Np-239    428.38   107.20        67.         6.     0.003   213.40   0.901s
 EU-152    489.55   122.49        77.         5.     0.003   276.84   0.918 
 CO-57     489.13   122.39        70.         9.     0.005   139.54   0.918 
 EU-154    491.59   123.00        72.         3.     0.001   476.44   0.919s
 PA-234    535.44   133.96        37.         3.     0.002   270.76   0.928s
 HF-181    530.61   132.76        85.       -11.    -0.006   123.05   0.930s
 HF-181    544.89   136.33        87.       -12.    -0.007   114.42   0.933s
 CO-57     544.94   136.34        87.       -12.    -0.007   114.81   0.934s
 U-235     574.39   143.70        68.         8.     0.004   149.14   0.941s
 CE-141    581.13   145.38        76.        -4.    -0.002   290.39   0.943s
 Ba-140    638.91   159.83        35.        -4.    -0.002   217.46   0.961s
 U-235     653.91   163.58        61.         9.     0.005   132.89   0.962 
 TH-229    765.11   191.38        30.         8.     0.004   109.07   0.994s
 U-235     819.93   205.08        83.        -7.    -0.004   182.86   1.007s
 TH-229    837.09   209.37        39.        17.     0.010    56.10   1.012s
 TH-227    938.43   234.70         2.        69.     0.038    12.35   1.039s
 PB-212    954.15   238.63        24.       192.     0.107     7.72   1.041D
 RA-224    963.57   240.99        91.        26.     0.014    55.34   1.044D
 PB-214    967.61   242.00        41.        70.     0.039    17.69   1.045D
 EU-152    973.92   243.57        96.       -24.    -0.014    60.28   1.048 
 TH-227   1028.66   257.26        32.        17.     0.009    54.27   1.060s
 BI-210M  1062.81   265.79        39.         7.     0.004   123.12   1.069s
 TL-208   1110.20   277.64        37.         9.     0.005   104.40   1.081 
 Hg-203   1114.16   278.63        34.        11.     0.006    79.04   1.083s
 PB-214   1181.32   295.42        24.       123.     0.068    12.67   0.952 
 Ir-192   1180.90   295.31        36.        94.     0.052    13.64   1.101s
 PB-212   1197.29   299.41        43.        -5.    -0.003   173.65   1.105 
 PA-231   1197.13   299.37        43.        -5.    -0.003   180.49   1.105s
 PA-231   1210.97   302.83        33.         5.     0.003   172.84   1.107s
 BA-133   1211.40   302.94        34.         5.     0.003   166.11   1.108s
 Ba-140   1222.10   305.61        21.         6.     0.003   125.23   1.110s
 BI-210M  1220.58   305.23        24.         5.     0.003   136.98   1.110s
 PA-233   1248.84   312.30        41.        -3.    -0.002   285.59   1.117s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  6
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1259.89   315.06        20.         8.     0.005    84.00   1.121s
 La-140   1314.22   328.64        37.         7.     0.004   133.67   1.134s
 AC-228   1353.11   338.36        17.        33.     0.018    25.03   1.144s
 Cs-136   1363.59   340.98        28.        -1.    -0.001   609.40   1.146s
 EU-152   1376.99   344.33        25.        -1.     0.000   837.45   1.150s
 HF-181   1383.02   345.84        26.         5.     0.003   164.64   1.151s
 PB-214   1407.77   352.03        16.       161.     0.090     9.35   1.245 
 BA-133   1421.31   355.41        31.        -2.    -0.001   433.31   1.161s
 I-131    1461.50   365.46        26.         1.     0.000   828.20   1.170s
 BA-133   1537.08   384.35        27.         4.     0.002   194.34   1.189s
 SN-113   1561.97   390.58        21.         1.     0.001   722.72   1.197s
 SB-125   1711.67   428.00        18.        -1.     0.000   672.01   1.233s
 AG-108M  1732.16   433.12        19.         2.     0.001   261.16   1.239s
 pm-146   1816.96   454.32        23.         4.     0.002   183.08   1.259s
 SB-125   1851.71   463.01        12.        14.     0.008    45.14   1.268s
 Ir-192   1870.48   467.70        16.         4.     0.002   147.78   1.272s
 BE-7     1909.00   477.33        19.         4.     0.002   149.60   1.282s
 HF-181   1928.25   482.14        20.        -2.    -0.001   301.81   1.286s
 La-140   1945.72   486.51        22.        -3.    -0.001   268.11   1.291s
 RU-103   1987.97   497.07        10.         3.     0.002   150.87   1.300s
 RH-106   2044.91   511.30        33.        30.     0.017    32.58   1.315s
 Nd-147   2125.49   531.45        19.         5.     0.003   129.78   1.333s
 Ba-140   2143.96   536.07        18.        -2.    -0.001   256.69   1.339s
 CS-134   2249.89   562.55        14.         6.     0.003    98.77   1.364s
 CS-134   2277.13   569.35        17.         2.     0.001   280.79   1.369s
 TL-208   2332.74   583.26        20.        33.     0.019    25.81   1.382 
 SB-125   2396.98   599.32        15.         5.     0.003   115.84   1.399s
 SB-124   2412.21   603.12        32.        -3.    -0.002   277.71   1.401s
 CS-134   2428.59   607.22        27.        -1.    -0.001   776.92   1.403s
 BI-214   2437.67   609.49         4.       100.     0.056     9.81   1.227 
 RU-103   2437.72   609.50        11.        96.     0.053    11.39   1.408s
 AG-108M  2462.92   615.80        15.        -1.    -0.001   481.36   1.412s
 PM-144   2471.53   617.95        21.        -2.    -0.001   348.29   1.415s
 RH-106   2487.56   621.96        22.        -1.     0.000   984.94   1.419s
 SB-125   2546.96   636.81        19.        -4.    -0.002   184.64   1.432s
 AG-110M  2627.78   657.01        20.         1.     0.001   507.40   1.452s
 CS-137   2644.91   661.30        27.        -4.    -0.002   211.95   1.455s
 PM-144   2785.88   696.54        21.        -2.    -0.001   308.22   1.487s
 SB-124   2894.60   723.72        31.        -7.    -0.004   115.24   1.511s
 AG-108M  2894.62   723.72        31.        -7.    -0.004   115.15   1.511s
 EU-154   2895.26   723.88        34.        -8.    -0.004   111.63   1.511s
 BI-212   2907.77   727.01        17.        12.     0.007    55.04   1.515s
 pm-146   2934.90   733.79        12.         2.     0.001   210.05   1.523s
 pm-146   2986.54   746.70        15.         1.     0.000   696.03   1.533s
 ZR-95    3028.42   757.17        22.        -5.    -0.003   135.86   1.541s
 AG-110M  3064.65   766.23        25.        -6.    -0.003   134.03   1.548s
 NB-95    3064.24   766.13        21.        -3.    -0.002   230.54   1.549s
 PA-234M  3060.90   765.29        18.        -2.    -0.001   449.57   1.550s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3118.23   779.62        22.        -2.    -0.001   284.39   1.561s
 CS-134   3182.52   795.70        22.        -2.    -0.001   376.88   1.576s
 CS-134   3202.85   800.78        18.        -2.    -0.001   311.84   1.581s
 La-140   3263.40   815.92        16.        -3.    -0.002   195.28   1.593s
 Cs-136   3274.95   818.80         8.         3.     0.001   173.91   1.596s
 Co-56    3387.36   846.90        23.        -2.    -0.001   281.07   1.620s
 TL-208   3442.24   860.62        17.         1.     0.001   434.93   1.632 
 NB-94    3482.27   870.63        10.         4.     0.002   133.93   1.641s
 EU-154   3494.61   873.72        18.        -4.    -0.002   170.81   1.643s
 PA-234   3530.53   882.70        19.        -2.    -0.001   335.62   1.651s
 AG-110M  3541.68   885.48        14.        -1.     0.000   974.08   1.653s
 AC-228   3644.26   911.13        16.        23.     0.013    32.24   1.675s
 AG-110M  3732.16   933.10        14.        -2.    -0.001   286.69   1.697s
 PA-234   3784.95   946.30        19.         3.     0.002   207.80   1.704s
 EU-152   3857.80   964.51        25.         6.     0.003   125.19   1.719s
 AC-228   3876.54   969.20        23.         8.     0.004    94.09   1.724s
 EU-154   3988.68   997.23        12.         5.     0.003   111.25   1.746s
 EU-154   4027.00  1006.82        14.        -1.     0.000   698.29   1.753s
 Co-56    4150.32  1037.64        14.        -2.    -0.001   250.44   1.780s
 RH-106   4207.85  1052.03        12.        -2.    -0.001   267.12   1.790s
 BI-207   4257.09  1064.34        23.        -1.    -0.001   539.10   1.801s
 FE-59    4400.22  1100.12        19.        -4.    -0.002   165.81   1.829s
 EU-152   4448.84  1112.28        22.         2.     0.001   271.87   1.839s
 ZN-65    4458.87  1114.78        28.        -6.    -0.003   137.58   1.842s
 BI-214   4480.89  1120.29        15.        14.     0.008    39.48   1.845D
 Sc-46    4482.94  1120.80        17.        14.     0.008    48.88   1.845s
 Ta-182   4484.94  1121.30        23.        10.     0.006    72.43   1.846D
 CO-60    4692.09  1173.09        14.        -2.    -0.001   334.28   1.887s
 Ta-182   4755.12  1188.85        18.        -2.    -0.001   388.63   1.899s
 Co-56    4953.88  1238.54        23.         4.     0.002   166.51   1.936s
 CO-60    5328.88  1332.29        15.         3.     0.002   187.02   2.005s
 EU-152   5627.06  1406.84        10.         4.     0.002   130.98   2.059s
 K-40     5843.04  1460.84         5.       203.     0.113     6.93   2.208 
 SB-124   6772.79  1693.29         3.         0.     0.000   811.12   2.245s
 Co-56    7075.08  1768.87        12.        -4.    -0.002   123.41   2.294s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.1558E+00                                      5.31E+01             
                           477.60 1.156E+00  (  6.117E+00 1.50E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.4460E+02                                      4.66E+11             
                          1460.83 1.446E+02  (P 9.374E+00 6.93E+00 1.07E+01 G  
 
Sc-46    F   4.2380E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.240E+00 1.00E+03 1.00E+02 G  
                          1120.55 8.476E-01 ?(  1.308E+00 4.89E+01 1.00E+02 G  
 
CR-51    F  -7.3365E-02                                      2.77E+01             
                           320.08-7.337E-02 &(  3.571E+00 1.26E+03 9.94E+00 G  
 
FE-59    F  -4.0944E-01                                      4.45E+01             
                          1099.25-4.094E-01 ?(  2.413E+00 1.66E+02 5.65E+01 G  
                          1291.60-3.645E-02 %   3.417E+00 2.50E+03 4.32E+01 G  
 
Co-56    C   9.8015E-02                                      7.73E+01             
                           846.77-1.150E-01 ?(  1.163E+00 2.81E+02 9.99E+01 G  
                          1238.28 4.202E-01 ?(  2.473E+00 1.67E+02 6.61E+01 G  
                          1037.84-8.525E-01 +   7.839E+00 2.50E+02 1.41E+01 G  
                          1771.35-2.527E+00 +   1.105E+01 1.23E+02 1.55E+01  A 
 
CO-57    C   1.0139E-01                                      2.72E+02             
                           122.06 1.014E-01 ?(  4.837E-01 1.40E+02 8.56E+01 G  
                           136.47-1.140E+00 +   4.434E+00 1.15E+02 1.07E+01 G  
 
CO-58    C  -3.7208E-04                                      7.09E+01             
                           810.78-3.721E-04 %(  8.915E-01 6.28E+04 9.95E+01 G  
 
CO-60    F   2.1659E-01                                      1.93E+03             
                          1332.50 2.166E-01 &(  1.461E+00 1.87E+02 1.00E+02 G  
                          1173.24-1.012E-01 +   1.253E+00 3.34E+02 9.99E+01 G  
 
ZN-65    F  -6.6898E-01                                      2.44E+02             
                          1115.55-6.690E-01 ?(  3.207E+00 1.38E+02 5.06E+01 G  
 
NB-94    I   9.2098E-02                                      7.41E+06             
                           702.63 1.241E-02 %(  8.575E-01 1.84E+03 9.79E+01 G  
                           871.10 1.702E-01 ?(  8.191E-01 1.34E+02 9.99E+01 G  
 
ZR-95    I  -3.9590E-01                                      6.40E+01             
                           756.73-3.959E-01 ?(  1.885E+00 1.36E+02 5.45E+01 G  
                           724.20 0.000E+00 +   2.839E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.2369E-01                                      6.40E+01             
                           765.79-1.237E-01 ?(  1.024E+00 2.31E+02 9.98E+01 G  

Page 886 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   1.0395E-01                                      3.93E+01             
                           497.05 1.040E-01 ?(  5.670E-01 1.51E+02 9.09E+01 G  
                           610.30 5.763E+01 ?   1.115E+01 1.14E+01 5.75E+00 GA 
 
RH-106   I  -2.3949E-01                                      3.74E+02             
                           621.92-2.395E-01 ?(  8.675E+00 9.85E+02 9.93E+00 G  
                          1050.36-6.800E+00 +   6.736E+01 2.67E+02 1.56E+00 G  
                           511.86 4.459E+00     4.367E+00 3.26E+01 2.00E+01 GA 
 
AG-108M  C   6.9845E-02                                      1.53E+05             
                           433.94 6.984E-02 &(  6.599E-01 2.61E+02 9.05E+01 G  
                           722.94-3.225E-01 +   1.279E+00 1.15E+02 9.08E+01 G  
                           614.28-4.531E-02 +   8.104E-01 4.81E+02 8.98E+01 G  
 
AG-110M  F   1.2493E-02                                      2.50E+02             
                           884.68-3.636E-02 ?(  1.336E+00 9.74E+02 7.27E+01 G  
                           657.76 5.001E-02 ?(  9.294E-01 5.07E+02 9.46E+01 G  
                           937.49-2.820E-01 +   2.979E+00 2.87E+02 3.44E+01 G  
                          1384.30 8.982E-02 %   4.208E+00 1.16E+03 2.43E+01 G  
                           763.94-1.048E+00 +   4.906E+00 1.34E+02 2.23E+01 G  
 
SN-113   F   3.3673E-02                                      1.15E+02             
                           391.69 3.367E-02 &(  8.932E-01 7.23E+02 6.40E+01 G  
 
SB-124   F  -1.0334E-01                                      6.02E+01             
                           602.73-1.033E-01 ?(  1.019E+00 2.78E+02 9.83E+01 G  
                          1690.98-5.809E-02 +   2.008E+00 8.11E+02 4.78E+01 G  
                           722.79-2.707E+00 +   1.074E+01 1.15E+02 1.08E+01 G  
 
SB-125   I   9.1050E-01                                      1.01E+03             
                           427.88-7.675E-02 ?(  1.911E+00 6.72E+02 2.96E+01 G  
                           600.50 9.903E-01 ?(  4.016E+00 1.16E+02 1.79E+01 G  
                           635.89-1.121E+00 &   7.391E+00 1.85E+02 1.13E+01 G  
                           463.37 3.565E+00  (  4.953E+00 4.51E+01 1.05E+01 G  
 
I-131    I   2.3904E-02                                      8.02E+00             
                           364.48 2.390E-02 ?(  7.203E-01 8.28E+02 8.17E+01 G  
                           284.30-9.926E-02 %   8.493E+00 2.36E+03 6.14E+00 G  
                           636.97 0.000E+00 -   8.582E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F  -2.4642E-04                                      2.42E+02             
                            97.50-2.464E-04 %(  1.278E+00 1.46E+05 3.00E+01 G  
                           103.20-1.335E-02 &   1.380E+00 2.86E+03 2.18E+01 G  
 
Ga-68    C  -1.4276E-01                                      4.71E-02             
                          1077.40-1.428E-01 %(  4.673E+01 8.76E+03 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -3.1608E-03                                      2.51E-01             
                           140.51-3.161E-03 %(  5.399E-01 4.87E+03 8.93E+01 G  
 
BA-133   F   7.1778E-02                                      3.85E+03             
                           356.00-6.461E-02 ?(  1.004E+00 4.33E+02 6.20E+01 G  
                           302.85 5.335E-01 ?(  3.095E+00 1.66E+02 1.83E+01 G  
                           383.84 1.010E+00 ?   6.947E+00 1.94E+02 8.94E+00 GA 
                            80.99 4.880E-02 ?   1.572E+00 9.27E+02 3.41E+01 GA 
 
CS-134   I   1.8853E-01                                      7.54E+02             
                           604.71-3.373E-02 ?(  9.514E-01 7.77E+02 9.76E+01 G  
                           795.87-9.262E-02 +   1.267E+00 3.77E+02 8.55E+01 G  
                           569.32 4.592E-01 ?(  4.697E+00 2.81E+02 1.54E+01 G  
                           801.95-1.006E+00 +   1.144E+01 3.12E+02 8.69E+00 G  
                           563.24 2.288E+00 ?(  7.821E+00 9.88E+01 8.35E+00 G  
 
CS-137   I  -1.5677E-01                                      1.10E+04             
                           661.66-1.568E-01 ?(  1.179E+00 2.12E+02 8.52E+01 G  
 
CE-139   F  -7.6502E-04                                      1.38E+02             
                           165.85-7.650E-04 %(  5.744E-01 2.13E+04 7.99E+01 G  
 
Ba-140   I   1.0430E-01                                      1.28E+01             
                           537.26-3.080E-01 ?(  2.866E+00 2.57E+02 2.44E+01 G  
                           162.66-7.328E-01 &   5.609E+00 2.17E+02 6.22E+00 G  
                           304.85 2.448E+00 ?(  1.070E+01 1.25E+02 4.29E+00 G  
 
La-140   I   1.1689E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.214E+00 1.00E+03 9.54E+01 G  
                           487.02-1.591E-01 +   1.536E+00 2.68E+02 4.55E+01 G  
                           328.76 6.662E-01 &(  3.079E+00 1.34E+02 2.03E+01 G  
                           815.77-5.923E-01 +   4.167E+00 1.95E+02 2.33E+01 G  
 
CE-141   I  -9.4745E-02                                      3.25E+01             
                           145.44-9.475E-02 &(  9.536E-01 2.90E+02 4.82E+01 G  
 
CE-144   I  -9.5881E-02                                      2.85E+02             
                           133.54-9.588E-02 %(  3.445E+00 1.02E+03 1.11E+01 G  
 
PM-144   C  -8.4477E-02                                      3.63E+02             
                           696.54-8.448E-02 ?(  9.433E-01 3.08E+02 9.90E+01 G  
                           618.06-6.668E-02 +   8.442E-01 3.48E+02 9.91E+01 G  
                           476.81 0.000E+00 +   1.384E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   5.8422E-01                                      4.94E+03             
                           344.29-6.799E-02 ?(  2.076E+00 8.37E+02 2.65E+01 G  
                          1112.07 1.079E+00 ?(  1.058E+01 2.72E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78 1.572E-01 ?(  1.507E+00 2.77E+02 2.86E+01 G  
                           778.92-7.971E-01 &   8.175E+00 2.84E+02 1.29E+01 G  
                           964.11 2.141E+00 ?(  9.316E+00 1.25E+02 1.46E+01 G  
                           244.69-5.083E+00 +   1.008E+01 6.03E+01 7.58E+00 G  
                          1408.00 1.305E+00 ?   6.123E+00 1.31E+02 2.10E+01 GA 
 
EU-154   I   3.7995E-01                                      3.14E+03             
                           873.23-1.432E+00 ?(  8.728E+00 1.71E+02 1.23E+01 G  
                           123.10 6.169E-02 &   1.026E+00 4.76E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   3.788E+00 1.00E+03 3.52E+01 G  
                           723.36-1.554E+00 +   5.953E+00 1.12E+02 2.02E+01 G  
                          1004.77-2.309E-01 +   6.056E+00 6.98E+02 1.80E+01 G  
                           996.33 2.477E+00 ?(  9.670E+00 1.11E+02 1.06E+01 G  
 
EU-155   I   2.6776E-01                                      1.81E+03             
                           105.31 2.678E-01 ?(  2.005E+00 2.17E+02 2.12E+01 G  
                            86.54-1.834E-02 %   1.923E+00 3.03E+03 3.07E+01 G  
 
HF-181   F   3.8366E-02                                      4.24E+01             
                           482.00-7.444E-02 ?(  8.158E-01 3.02E+02 8.05E+01 G  
                           133.02-2.563E-01 +   1.071E+00 1.23E+02 4.33E+01 G  
                           345.83 6.410E-01 @(  3.714E+00 1.65E+02 1.51E+01 G  
                           136.30-2.088E+00 +   8.092E+00 1.14E+02 5.85E+00 G  
 
Ta-182   F   1.7630E+00                                      1.14E+02             
                          1121.30 1.763E+00  (  4.262E+00 7.24E+01 3.49E+01 G  
                          1221.41 6.907E-02 %   5.554E+00 2.16E+03 2.70E+01 G  
                          1189.05-6.185E-01 -   8.808E+00 3.89E+02 1.62E+01 G  
 
Hg-203   F   2.4282E-01                                      4.66E+01             
                           279.20 2.428E-01 ?(  6.442E-01 7.90E+01 8.15E+01 G  
 
TL-208   N   1.3916E+00                                      6.98E+02             
                           583.02 1.315E+00  (  9.358E-01 2.58E+01 8.45E+01 G  
                           277.28 2.424E+00  (  8.641E+00 1.04E+02 6.31E+00 G  
                           860.56 5.208E-01 -   8.345E+00 4.35E+02 1.24E+01 G  
 
pm-146   C   1.9546E-01                                      2.02E+03             
                           747.16 9.594E-02 ?(  2.502E+00 6.96E+02 3.40E+01 G  
                           735.72 4.525E-01 ?(  3.478E+00 2.10E+02 2.25E+01 G  
                           453.88 1.585E-01 &(  1.030E+00 1.83E+02 6.50E+01 G  
 
Cd-109   F   3.4412E-01                                      4.53E+02             
                            88.04 3.441E-01 %(  1.613E+01 1.36E+03 3.79E+00 G  
 
PB-210   N   4.1102E+00                                      8.14E+03             
                            46.54 4.110E+00  (P 2.072E+01 4.68E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   6.8526E+00                                      6.98E+02             
                           238.63 6.853E+00  (P 9.176E-01 7.72E+00 4.33E+01 G  
                           300.03-3.136E+00 &   1.894E+01 1.74E+02 3.28E+00 GA 
 
PB-214   N   9.2016E+00                                      5.84E+05             
                           351.93 9.202E+00  (  1.213E+00 9.35E+00 3.76E+01 G  
                           295.09 1.177E+01 +   2.443E+00 1.27E+01 1.93E+01 G  
                           242.00 1.465E+01 +   6.855E+00 1.77E+01 7.43E+00 GA 
 
BI-207   C   6.9515E-03                                      1.18E+04             
                           569.70 6.951E-03 %(  7.533E-01 2.90E+03 9.77E+01 G  
                          1063.66-9.731E-02 +   1.912E+00 5.39E+02 7.45E+01 G  
 
BI-212   N   6.6170E+00                                      6.98E+02             
                           727.17 6.617E+00  (  1.172E+01 5.50E+01 7.55E+00 G  
                           785.42 0.000E+00 &   1.174E+02 1.00E+03 1.28E+00 GA 
 
BI-214   N   7.5264E+00                                      5.84E+05             
                           609.31 7.526E+00  (P 8.837E-01 9.81E+00 4.61E+01 G  
                          1120.29 5.521E+00 - P 8.209E+00 3.95E+01 1.51E+01 G  
                          1764.49 0.000E+00 -   4.329E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   2.9163E-01                                      1.10E+09             
                           265.83 2.527E-01 &(  1.070E+00 1.23E+02 5.00E+01 G  
                           304.90 3.612E-01 &(  1.730E+00 1.37E+02 2.80E+01 G  
 
RA-224   N   9.8845E+00                                      6.98E+02             
                           240.99 9.885E+00  (  1.789E+01 5.53E+01 4.10E+00 G  
 
AC-228   N   4.4183E+00                                      2.10E+03             
                           911.07 3.893E+00 ?(  3.607E+00 3.22E+01 2.90E+01 G  
                           968.97 2.339E+00 -   7.519E+00 9.41E+01 1.75E+01 G  
                           338.32 5.686E+00  (  3.835E+00 2.50E+01 1.20E+01 G  
                            93.35 1.097E+01     9.972E+00 2.92E+01 5.56E+00 XA 
 
TH-227   N   8.5819E+00                                      7.95E+03             
                           235.97 8.582E+00  (  1.122E+00 1.23E+01 1.23E+01 G  
                            50.14 3.185E+00 -   1.051E+01 9.78E+01 8.00E+00 G  
                           256.24 3.884E+00 -   6.828E+00 5.43E+01 7.00E+00 G  
 
TH-229   N   4.6094E+00                                      2.68E+06             
                           193.51 2.226E+00  (  8.339E+00 1.09E+02 4.40E+00 G  
                           210.85 8.117E+00 &(  1.483E+01 5.61E+01 2.99E+00 G  
 
TH-234   N   1.0123E+01                                      1.63E+12             
                            63.29 6.681E+00  (P 1.714E+01 4.05E+01 3.81E+00 G  
                            92.59 1.247E+01 *(P 1.062E+01 2.55E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 13
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   3.1905E+00                                      1.20E+07             
                           302.65 3.191E+00 ?(  1.931E+01 1.73E+02 2.88E+00 G  
                           300.07-4.012E+00 +   2.522E+01 1.80E+02 2.46E+00 G  
 
PA-233   C  -1.7444E-01                                      7.82E+08             
                           312.01-1.744E-01 ?(  1.756E+00 2.86E+02 3.60E+01 G  
                           300.18-2.668E-01 %   1.000E+01 1.05E+03 6.20E+00 G  
 
PA-234   N   6.1249E-01                                      1.63E+12             
                           131.29 1.813E-01 ?(  1.735E+00 2.71E+02 1.80E+01 G  
                           946.02 1.192E+00 &(  8.887E+00 2.08E+02 1.34E+01 G  
                           569.47 1.763E-01 %   9.332E+00 1.43E+03 8.20E+00 G  
                           883.24-9.356E-01 +   1.146E+01 3.36E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.175E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -1.5223E+00                                      1.63E+12             
                          1001.00-1.522E+00 %(P 1.386E+02 2.58E+02 8.37E-01 G  
                           766.41-2.551E+01 + P 3.231E+02 4.50E+02 2.94E-01 G  
 
U-235    N   1.1479E+00                                      2.57E+11             
                           143.79 7.745E-01 ?(  3.959E+00 1.49E+02 1.10E+01 G  
                           205.33-1.953E+00 +   1.226E+01 1.83E+02 5.01E+00 G  
                           163.38 1.954E+00  (  8.883E+00 1.33E+02 5.08E+00 G  
 
AM-241   T  -7.0836E-02                                      1.58E+05             
                            59.54-7.084E-02 ?(  2.203E+00 8.99E+02 3.59E+01 G  
 
Np-237   F   4.4011E-02                                      2.14E+06             
                            86.49 4.401E-02 %(  4.511E+00 2.96E+03 1.31E+01 G  
 
Ir-192   F   1.1947E+00                                      7.40E+01             
                           316.49 1.860E-01 ?(  5.295E-01 8.40E+01 8.70E+01 G  
                           468.06 2.142E-01 ?(  1.126E+00 1.48E+02 5.18E+01 G  
                           308.44-1.548E-02 %   1.567E+00 2.76E+03 3.18E+01 G  
                           295.95 5.788E+00 ?(  1.873E+00 1.36E+01 3.02E+01 G  
 
Cs-136   F   1.1426E-01                                      1.30E+01             
                           818.50 1.143E-01 &(  7.326E-01 1.74E+02 1.00E+02 G  
                          1048.07 0.000E+00 -   1.274E+00 1.00E+03 8.00E+01 G  
                           340.57-5.482E-02 +   1.209E+00 6.09E+02 4.69E+01 G  
 
Np-239   T   2.4008E-01                                      2.36E+00             
                           103.70 2.544E-01 ?   1.661E+00 1.89E+02 2.40E+01 X  
                           106.13 2.401E-01 &(  1.772E+00 2.13E+02 2.27E+01 G  
                            99.50 1.168E+00 &   2.844E+00 7.32E+01 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 14
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       1.1869E+00                                      1.11E+01             
                           531.00 1.187E+00  (  5.406E+00 1.30E+02 1.30E+01 G  
                            91.10-2.082E-01 &   2.490E+00 3.51E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.87        62.         8.     0.004    46.81   4.110E+00  P
 TH-227      49.67        75.        13.     0.007    97.84   3.185E+00   
 AM-241      59.37       115.        -2.    -0.001   898.63  -7.084E-02   
 BA-133      80.56        98.         2.     0.001   927.08   4.880E-02   
 Nd-147      91.36       200.        -6.    -0.003   351.17  -2.082E-01   
 AC-228      92.80       124.        60.     0.033    29.22   1.097E+01   
 Np-239      99.96        74.        18.     0.010    73.20   1.168E+00   
 Np-239     104.32        65.         6.     0.003   189.14   2.544E-01   
 EU-155     105.35        75.         6.     0.003   216.99   2.678E-01   
 Np-239     107.20        67.         6.     0.003   213.40   2.401E-01   
 EU-152     122.49        77.         5.     0.003   276.84   1.572E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57      122.39        70.         9.     0.005   139.54   1.014E-01   
 EU-154     123.00        72.         3.     0.001   476.44   6.169E-02   
 PA-234     133.96        37.         3.     0.002   270.76   1.813E-01   
 HF-181     132.76        85.       -11.    -0.006   123.05  -2.563E-01   
 HF-181     136.33        87.       -12.    -0.007   114.42  -2.088E+00   
 CO-57      136.34        87.       -12.    -0.007   114.81  -1.140E+00   
 CE-141     145.38        76.        -4.    -0.002   290.39  -9.475E-02   
 Ba-140     159.83        35.        -4.    -0.002   217.46  -7.328E-01   
 TH-229     191.38        30.         8.     0.004   109.07   2.226E+00   
 TH-229     209.37        39.        17.     0.010    56.10   8.117E+00   
 TH-227     234.70         2.        69.     0.038    12.35   8.582E+00   
 EU-152     243.57        96.       -24.    -0.014    60.28  -5.083E+00   
 TH-227     257.26        32.        17.     0.009    54.27   3.884E+00   
 BI-210M    265.79        39.         7.     0.004   123.12   2.527E-01   
 Hg-203     278.63        34.        11.     0.006    79.04   2.428E-01   
 Ir-192     295.31        36.        94.     0.052    13.64   5.788E+00   
 PA-231     299.37        43.        -5.    -0.003   180.49  -4.012E+00   
 PA-231     302.83        33.         5.     0.003   172.84   3.191E+00   
 BA-133     302.94        34.         5.     0.003   166.11   5.335E-01   
 Ba-140     305.61        21.         6.     0.003   125.23   2.448E+00   
 BI-210M    305.23        24.         5.     0.003   136.98   3.612E-01   
 PA-233     312.30        41.        -3.    -0.002   285.59  -1.744E-01   
 Ir-192     315.06        20.         8.     0.005    84.00   1.860E-01   
 La-140     328.64        37.         7.     0.004   133.67   6.662E-01   
 AC-228     338.36        17.        33.     0.018    25.03   5.686E+00   
 Cs-136     340.98        28.        -1.    -0.001   609.40  -5.482E-02   
 EU-152     344.33        25.        -1.     0.000   837.45  -6.799E-02   
 HF-181     345.84        26.         5.     0.003   164.64   6.410E-01   
 BA-133     355.41        31.        -2.    -0.001   433.31  -6.461E-02   
 I-131      365.46        26.         1.     0.000   828.20   2.390E-02   
 BA-133     384.35        27.         4.     0.002   194.34   1.010E+00   
 SN-113     390.58        21.         1.     0.001   722.72   3.367E-02   
 SB-125     428.00        18.        -1.     0.000   672.01  -7.675E-02   
 AG-108M    433.12        19.         2.     0.001   261.16   6.984E-02   
 pm-146     454.32        23.         4.     0.002   183.08   1.585E-01   
 SB-125     463.01        12.        14.     0.008    45.14   3.565E+00   
 Ir-192     467.70        16.         4.     0.002   147.78   2.142E-01   
 BE-7       477.33        19.         4.     0.002   149.60   1.156E+00   
 HF-181     482.14        20.        -2.    -0.001   301.81  -7.444E-02   
 La-140     486.51        22.        -3.    -0.001   268.11  -1.591E-01   
 RU-103     497.07        10.         3.     0.002   150.87   1.040E-01   
 RH-106     511.30        33.        30.     0.017    32.58   4.459E+00   
 Nd-147     531.45        19.         5.     0.003   129.78   1.187E+00   
 Ba-140     536.07        18.        -2.    -0.001   256.69  -3.080E-01   
 CS-134     562.55        14.         6.     0.003    98.77   2.288E+00   
 CS-134     569.35        17.         2.     0.001   280.79   4.592E-01   
 SB-125     599.32        15.         5.     0.003   115.84   9.903E-01   
 SB-124     603.12        32.        -3.    -0.002   277.71  -1.033E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 16
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     607.22        27.        -1.    -0.001   776.92  -3.373E-02   
 RU-103     609.50        11.        96.     0.053    11.39   5.763E+01   
 AG-108M    615.80        15.        -1.    -0.001   481.36  -4.531E-02   
 PM-144     617.95        21.        -2.    -0.001   348.29  -6.668E-02   
 RH-106     621.96        22.        -1.     0.000   984.94  -2.395E-01   
 SB-125     636.81        19.        -4.    -0.002   184.64  -1.121E+00   
 AG-110M    657.01        20.         1.     0.001   507.40   5.001E-02   
 CS-137     661.30        27.        -4.    -0.002   211.95  -1.568E-01   
 PM-144     696.54        21.        -2.    -0.001   308.22  -8.448E-02   
 SB-124     723.72        31.        -7.    -0.004   115.24  -2.707E+00   
 AG-108M    723.72        31.        -7.    -0.004   115.15  -3.225E-01   
 EU-154     723.88        34.        -8.    -0.004   111.63  -1.554E+00   
 BI-212     727.01        17.        12.     0.007    55.04   6.617E+00   
 pm-146     733.79        12.         2.     0.001   210.05   4.525E-01   
 pm-146     746.70        15.         1.     0.000   696.03   9.594E-02   
 ZR-95      757.17        22.        -5.    -0.003   135.86  -3.959E-01   
 AG-110M    766.23        25.        -6.    -0.003   134.03  -1.048E+00   
 NB-95      766.13        21.        -3.    -0.002   230.54  -1.237E-01   
 PA-234M    765.29        18.        -2.    -0.001   449.57  -2.551E+01  P
 EU-152     779.62        22.        -2.    -0.001   284.39  -7.971E-01   
 CS-134     795.70        22.        -2.    -0.001   376.88  -9.262E-02   
 CS-134     800.78        18.        -2.    -0.001   311.84  -1.006E+00   
 La-140     815.92        16.        -3.    -0.002   195.28  -5.923E-01   
 Cs-136     818.80         8.         3.     0.001   173.91   1.143E-01   
 Co-56      846.90        23.        -2.    -0.001   281.07  -1.150E-01   
 NB-94      870.63        10.         4.     0.002   133.93   1.702E-01   
 EU-154     873.72        18.        -4.    -0.002   170.81  -1.432E+00   
 PA-234     882.70        19.        -2.    -0.001   335.62  -9.356E-01   
 AG-110M    885.48        14.        -1.     0.000   974.08  -3.636E-02   
 AC-228     911.13        16.        23.     0.013    32.24   3.893E+00   
 AG-110M    933.10        14.        -2.    -0.001   286.69  -2.820E-01   
 PA-234     946.30        19.         3.     0.002   207.80   1.192E+00   
 EU-152     964.51        25.         6.     0.003   125.19   2.141E+00   
 AC-228     969.20        23.         8.     0.004    94.09   2.339E+00   
 EU-154     997.23        12.         5.     0.003   111.25   2.477E+00   
 EU-154    1006.82        14.        -1.     0.000   698.29  -2.309E-01   
 Co-56     1037.64        14.        -2.    -0.001   250.44  -8.525E-01   
 RH-106    1052.03        12.        -2.    -0.001   267.12  -6.800E+00   
 BI-207    1064.34        23.        -1.    -0.001   539.10  -9.731E-02   
 FE-59     1100.12        19.        -4.    -0.002   165.81  -4.094E-01   
 EU-152    1112.28        22.         2.     0.001   271.87   1.079E+00   
 ZN-65     1114.78        28.        -6.    -0.003   137.58  -6.690E-01   
 Sc-46     1120.80        17.        14.     0.008    48.88   8.476E-01   
 CO-60     1173.09        14.        -2.    -0.001   334.28  -1.012E-01   
 Co-56     1238.54        23.         4.     0.002   166.51   4.202E-01   
 CO-60     1332.29        15.         3.     0.002   187.02   2.166E-01   
 EU-152    1406.84        10.         4.     0.002   130.98   1.305E+00   
 SB-124    1693.29         3.         0.     0.000   811.12  -5.809E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 17
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1768.87        12.        -4.    -0.002   123.41  -2.527E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.1558E+00    1.1558E+00    1.496E+02%                6.12E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.33E+00
 K-40         1.4460E+02    1.4460E+02    7.106E+00%                9.37E+00
 Sc-46  #A    4.2380E-01    4.2380E-01    4.888E+01%                1.24E+00
 CR-51  #A   -7.3364E-02   -7.3365E-02    1.265E+03%                3.57E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.51E+00
 FE-59  #A   -4.0944E-01   -4.0944E-01    1.658E+02%                2.41E+00
 Co-56  #A    9.8015E-02    9.8015E-02    1.633E+02%                1.16E+00
 CO-57  #A    1.0139E-01    1.0139E-01    1.395E+02%                4.84E-01
 CO-58  #A   -3.7208E-04   -3.7208E-04    6.281E+04%                8.92E-01
 CO-60  #A    2.1659E-01    2.1659E-01    1.870E+02%                1.46E+00
 ZN-65  #A   -6.6898E-01   -6.6898E-01    1.376E+02%                3.21E+00
 NB-94  #A    9.2098E-02    9.2098E-02    1.339E+02%                8.57E-01
 ZR-95  #A   -3.9590E-01   -3.9590E-01    1.359E+02%                1.89E+00
 NB-95  #A   -1.2368E-01   -1.2369E-01    2.305E+02%                1.02E+00
 RU-103 #A    1.0395E-01    1.0395E-01    1.509E+02%                5.67E-01
 RH-106 #A   -2.3949E-01   -2.3949E-01    9.849E+02%                8.67E+00
 AG-108M#A    6.9845E-02    6.9845E-02    2.612E+02%                6.60E-01
 AG-110M#A    1.2493E-02    1.2493E-02    5.074E+02%                1.34E+00
 SN-113 #A    3.3673E-02    3.3673E-02    7.227E+02%                8.93E-01
 SB-124 #A   -1.0334E-01   -1.0334E-01    2.777E+02%                1.02E+00
 SB-125 #A    9.1050E-01    9.1050E-01    4.514E+01%                1.91E+00
 I-131  #A    2.3903E-02    2.3904E-02    8.282E+02%                7.20E-01
 Gd-153 #A   -2.4642E-04   -2.4642E-04    1.462E+05%                1.28E+00
 Ga-68  #A   -1.4112E-01   -1.4276E-01    8.759E+03%                4.67E+01
 Tc-99m #A   -3.1539E-03   -3.1608E-03    4.874E+03%                5.40E-01
 BA-133 #A    7.1778E-02    7.1778E-02    1.661E+02%                1.00E+00
 CS-134 #A    1.8853E-01    1.8853E-01    9.877E+01%                9.51E-01
 CS-137 #A   -1.5677E-01   -1.5677E-01    2.119E+02%                1.18E+00
 CE-139 #A   -7.6502E-04   -7.6502E-04    2.126E+04%                5.74E-01
 Ba-140 #A    1.0430E-01    1.0430E-01    1.252E+02%                2.87E+00
 La-140 #A    1.1688E-01    1.1689E-01    1.337E+02%                2.21E+00
 CE-141 #A   -9.4744E-02   -9.4745E-02    2.904E+02%                9.54E-01
 CE-144 #A   -9.5881E-02   -9.5881E-02    1.017E+03%                3.45E+00
 PM-144 #A   -8.4476E-02   -8.4477E-02    3.082E+02%                9.43E-01
 EU-152 #A    5.8422E-01    5.8422E-01    1.252E+02%                2.08E+00
 EU-154 #A    3.7995E-01    3.7995E-01    1.019E+02%                8.73E+00
 EU-155 #A    2.6776E-01    2.6776E-01    2.170E+02%                2.00E+00
 HF-181 #A    3.8365E-02    3.8366E-02    1.646E+02%                8.16E-01

Page 895 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:31:51 PMPage 18
 TestAmerica                     Spectrum name: 7_Gamma_20140358.An1             
                                                                                 
 Ta-182  A    1.7630E+00    1.7630E+00    7.243E+01%                4.26E+00
 Hg-203 #A    2.4282E-01    2.4282E-01    7.904E+01%                6.44E-01
 TL-208       1.3916E+00    1.3916E+00    2.581E+01%                9.36E-01
 pm-146 #A    1.9546E-01    1.9546E-01    1.831E+02%                2.50E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                3.84E-01
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                9.77E+03
 Cd-109  A    3.4412E-01    3.4412E-01    1.360E+03%                1.61E+01
 PB-210 #A    4.1102E+00    4.1102E+00    1.381E+02%                2.07E+01
 PB-212       6.8526E+00    6.8526E+00    7.970E+00%                9.18E-01
 PB-214       9.2016E+00    9.2016E+00    9.351E+00%                1.21E+00
 BI-207 #A    6.9515E-03    6.9515E-03    2.902E+03%                7.53E-01
 BI-212 #A    6.6170E+00    6.6170E+00    5.504E+01%                1.17E+01
 BI-214       7.5264E+00    7.5264E+00    1.018E+01%                8.84E-01
 BI-210M#A    2.9163E-01    2.9163E-01    9.209E+01%                1.07E+00
 RA-224  A    9.8845E+00    9.8845E+00    5.534E+01%                1.79E+01
 AC-228 #     4.4183E+00    4.4183E+00    2.041E+01%                3.61E+00
 TH-227 #     8.5819E+00    8.5819E+00    1.235E+01%                1.12E+00
 TH-229 #A    4.6094E+00    4.6094E+00    5.610E+01%                8.34E+00
 TH-234  A    1.0123E+01    1.0123E+01    3.465E+01%                1.71E+01
 PA-231 #A    3.1905E+00    3.1905E+00    1.728E+02%                1.93E+01
 PA-233 #A   -1.7444E-01   -1.7444E-01    2.856E+02%                1.76E+00
 PA-234 #A    6.1249E-01    6.1249E-01    1.707E+02%                1.74E+00
 PA-234M#A   -1.5223E+00   -1.5223E+00    2.833E+03%                1.39E+02
 U-235   A    1.1479E+00    1.1479E+00    9.988E+01%                3.96E+00
 AM-241 #A   -7.0836E-02   -7.0836E-02    8.986E+02%                2.20E+00
 Np-237  A    4.4011E-02    4.4011E-02    2.963E+03%                4.51E+00
 Ir-192 #C    1.1947E+00    1.1947E+00    1.364E+01%                5.30E-01
 Cs-136 #A    1.1426E-01    1.1426E-01    1.739E+02%                7.33E-01
 Np-239 #A    2.4003E-01    2.4008E-01    2.134E+02%                1.77E+00
 Nd-147 #A    1.1868E+00    1.1869E+00    1.298E+02%                5.41E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.8 to  2000.1 keV)     1.781E+02  Bq/Sample     
 Total Decayed Activity ( 1188.8 to  2000.1 keV) 1.7806235E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140378 
-----------------------------------------------------------------------------                      
   Sample Description: 99833_Gamma_160-5175-A-20-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 99833                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-20-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 16:29        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 16:29:40     Real Time: 1803   sec
        Analysis Time: 2/10/2014 16:59        Dead Time: 0.15   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.169E-01          291.0     1.504E+00    1.504E+00    5.446E+00
NA-22     -4.707E-03         4946.0     2.328E-01    2.328E-01    9.039E-01
K-40       1.406E+02            6.6     9.333E+00    1.178E+01    1.386E+01
Sc-46      2.960E-01           64.6     1.910E-01    1.916E-01    8.476E-01
CR-51     -8.847E-01          174.1     1.540E+00    1.540E+00    5.393E+00
MN-54     -1.939E-01          150.7     2.922E-01    2.924E-01    1.021E+00
FE-59      4.356E-02         1114.0     4.851E-01    4.851E-01    1.804E+00
Co-56      8.068E-02          124.1     1.001E-01    1.002E-01    8.000E-01
CO-57      1.307E-01           96.7     1.264E-01    1.266E-01    5.143E-01
CO-58     -1.408E-04       125000.0     1.759E-01    1.759E-01    6.772E-01
CO-60      4.079E-02          171.2     6.984E-02    6.987E-02    1.213E+00
ZN-65      2.172E-01          308.8     6.707E-01    6.708E-01    2.407E+00
NB-94     -1.218E-01          197.1     2.400E-01    2.401E-01    8.520E-01
ZR-95     -2.047E-01          215.3     4.406E-01    4.407E-01    1.572E+00
NB-95     -5.730E-03         4451.0     2.550E-01    2.550E-01    9.322E-01
RU-103    -1.133E-01          193.8     2.196E-01    2.197E-01    7.740E-01
RH-106     1.188E+00          142.1     1.688E+00    1.689E+00    6.007E+00
AG-108M   -1.723E-03         7743.0     1.334E-01    1.334E-01    5.067E-01
AG-110M    1.746E-01          188.3     3.289E-01    3.290E-01    1.180E+00
SN-113     1.350E-01          145.4     1.963E-01    1.964E-01    6.972E-01
SB-124     1.220E-01           98.9     1.207E-01    1.208E-01    9.153E-01
SB-125     5.050E-01           84.8     4.283E-01    4.291E-01    1.928E+00
I-131     -1.266E-03        14660.0     1.856E-01    1.856E-01    6.775E-01
Gd-153     2.969E-01          141.1     4.188E-01    4.192E-01    1.434E+00
Ga-68      1.648E-01         4730.0     7.796E+00    7.796E+00    2.992E+01
Tc-99m     7.723E-02          190.4     1.470E-01    1.471E-01    5.075E-01
BA-133    -6.047E-02          329.9     1.995E-01    1.996E-01    7.270E-01
CS-134     2.616E-01          107.7     2.816E-01    2.820E-01    2.474E+00
CS-137     0.000E+00         1000.0     1.139E-01    1.139E-01    1.032E+00
CE-139    -5.750E-02          365.0     2.099E-01    2.100E-01    7.248E-01
Ba-140    -1.437E-01          125.3     1.801E-01    1.803E-01    3.069E+00
La-140     1.658E-01          115.0     1.907E-01    1.909E-01    7.951E-01
CE-141    -1.018E-01          298.6     3.041E-01    3.041E-01    1.052E+00
CE-144    -9.922E-01          129.6     1.286E+00    1.287E+00    4.375E+00
PM-144     0.000E+00          707.1     1.206E-01    1.206E-01    1.312E+00
EU-152    -2.820E-01          227.6     6.417E-01    6.419E-01    2.257E+00
EU-154     8.677E-01           74.0     6.423E-01    6.439E-01    5.845E+00
EU-155     6.237E-01           60.8     3.791E-01    3.806E-01    2.055E+00
HF-181     2.763E-01           98.3     2.716E-01    2.720E-01    7.942E-01
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Ta-182     1.235E+00           63.3     7.813E-01    7.837E-01    3.040E+00
Hg-203    -7.688E-02          261.0     2.006E-01    2.007E-01    7.032E-01
TL-208     2.593E+00           12.9     3.337E-01    3.597E-01    4.563E-01
pm-146     8.809E-02           87.3     7.690E-02    7.704E-02    2.444E+00
y-88      -1.030E-01          273.4     2.815E-01    2.816E-01    1.014E+00
Cd-113m    9.053E+02          271.3     2.456E+03    2.457E+03    8.650E+03
Cd-109     9.594E+00           48.4     4.642E+00    4.673E+00    1.506E+01
PB-210     5.422E+00          112.2     6.082E+00    6.090E+00    2.066E+01
PB-212     5.656E+00           10.0     5.641E-01    6.723E-01    1.287E+00
PB-214     8.142E+00            7.7     6.299E-01    7.588E-01    1.019E+00
BI-207     2.841E-01           60.6     1.720E-01    1.726E-01    5.605E-01
BI-212     2.080E+00          134.3     2.794E+00    2.796E+00    9.836E+00
BI-214     6.275E+00           12.4     7.755E-01    8.412E-01    1.468E+00
BI-210M   -3.938E-02          112.7     4.439E-02    4.445E-02    1.113E+00
RA-224     9.098E+00           62.9     5.722E+00    5.752E+00    1.886E+01
AC-228     7.289E+00           13.1     9.549E-01    1.025E+00    1.820E+00
TH-227    -5.088E+00           48.5     2.469E+00    2.491E+00    8.041E+00
TH-229     1.451E+00           68.2     9.886E-01    9.954E-01    1.369E+01
TH-234     6.399E+00           93.3     5.970E+00    5.980E+00    2.001E+01
PA-231     3.650E+00           72.5     2.645E+00    2.653E+00    1.947E+01
PA-233     3.324E-01           72.5     2.409E-01    2.416E-01    1.736E+00
PA-234     1.186E+00           65.4     7.753E-01    7.777E-01    2.372E+00
PA-234M    9.804E+00          229.9     2.254E+01    2.255E+01    1.220E+02
U-235      4.428E-01          255.0     1.129E+00    1.129E+00    4.218E+00
AM-241     7.528E-01           78.3     5.898E-01    5.910E-01    1.967E+00
Np-237     2.497E+00           60.7     1.516E+00    1.523E+00    4.990E+00
Ir-192     1.069E+00           13.8     1.470E-01    1.601E-01    6.745E-01
Cs-136     8.373E-03         2336.0     1.956E-01    1.956E-01    7.396E-01
Np-239    -3.399E-01          197.6     6.715E-01    6.718E-01    2.299E+00
Nd-147    -1.075E+00          133.9     1.439E+00    1.440E+00    5.032E+00
-----------------------------------------------------------------------------
Total      1.137E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Sample description                                             
      99833_Gamma_160-5175-A-20-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140378.An1

 Acquisition information
        Start time:                 2/10/2014 4:29:40 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.15 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 4:29:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0877

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.41       11. 112.18   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    50.01        6. 201.63   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.72       18.  78.34   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.41       17.  93.30   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    77.32       89.  20.41   1.07  4.685E-02
    86.99       33.  48.39   1.04  5.051E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.194E+00 EU155 
                                                88.04   3.790  9.594E+00 Cd109 
    87.04       29.  60.71   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.065E+00 EU155 
                                                88.04   3.790  8.559E+00 Cd109 
    87.04       29.  60.78   1.04  5.010E-02    86.49  13.100  2.495E+00 Np237 
                                                86.54  30.700  1.064E+00 EU155 
                                                88.04   3.790  8.550E+00 Cd109 
    93.26       32.  38.15   0.95  5.171E-02    93.35   5.561    PBC<MDA AC228 
    97.87        8. 141.05   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
    99.90        4. 300.01   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  2.755E-01 Np239 
   119.68        1. 727.05   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
   129.49       19.  65.35   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
                                               131.29  18.000  1.099E+00 PA234 
   134.00        6. 144.11   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
   137.48       12.  96.70   1.08  5.150E-02   136.47  10.680    PBC<MDA CO57  
   140.06        6. 190.37   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   144.09        5. 254.98   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   163.38        2. 951.40   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   211.55       15.  68.15   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   238.56      176.  10.35   1.21  3.733E-02   238.63  43.300  5.845E+00 PB212 
   240.94       25.  62.89   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.95       43.  29.55   1.18  3.697E-02   242.00   7.430  8.779E+00 PB214 
   263.25        3. 271.33   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.15        1. 893.43   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.00       97.  12.21   1.23  3.232E-02   295.09  19.300  8.640E+00 PB214 
                                               295.95  30.160  5.540E+00 Ir192 
                                               295.95  30.160  5.540E+00 Ir192 
   295.14       78.  13.75   1.23  3.225E-02   295.09  19.300  6.916E+00 PB214 
                                               295.95  30.160  4.434E+00 Ir192 
   300.09       11.  72.46   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.714E+00 PA231 
                                               300.18   6.200  3.061E+00 PA233 
   300.09       11.  72.46   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.714E+00 PA231 
                                               300.18   6.200  3.061E+00 PA233 
   300.51       44.  24.49   0.58  3.195E-02
   304.98        5. 178.94   1.24  3.160E-02   304.85   4.290  2.033E+00 Ba140 
                                               304.90  28.000  3.115E-01 BI210M
   305.01        5. 184.55   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.023E-01 BI210M
   338.17       54.  20.39   0.56  2.940E-02   338.32  12.010  8.548E+00 AC228 
   345.61        4. 224.26   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.73      153.   9.50   1.24  2.861E-02   351.93  37.600  7.886E+00 PB214 
   385.66        1. 998.27   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   389.80        4. 145.39   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   451.44        6.  87.29   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   462.45        9.  84.82   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   481.75        6. 126.23   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.24        5. 122.17   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   510.50       27.  41.81   1.42  2.188E-02   511.86  20.000    PBC<MDA RH106 
   563.06        5. 119.96   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
                                               563.24   8.350  1.709E+00 CS134 
   569.05        4. 149.14   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.379E+00 PA234 
                                               569.32  15.380  7.350E-01 CS134 
                                               569.47   8.200  1.379E+00 PA234 
   569.14        4. 145.97   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.409E+00 PA234 
   569.95       10.  60.55   1.47  2.023E-02   569.70  97.740    PBC<MDA BI207 
   583.14       77.  12.87   1.57  1.989E-02   583.02  84.500  2.557E+00 TL208 
   609.29      100.  11.26   1.06  1.925E-02   609.31  46.090  6.275E+00 BI214 
                                               610.30   5.750  5.036E+01 RU103 
                                               610.30   5.750  5.036E+01 RU103 
   609.34       92.  12.98   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.631E+01 RU103 
   623.01        4. 142.09   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   726.96        5. 134.28   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   766.96        3. 229.90   1.63  1.620E-02   766.41   0.294    PBC<MDA PA234M
   784.13        3. 168.66   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   796.83        6. 107.68   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  2.594E-01 CS134 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   860.53        9.  65.35   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   884.53        3. 188.35   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
                                               883.24   9.600  1.320E+00 PA234 
   890.04        2. 284.57   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   911.26       56.  15.58   0.76  1.418E-02   911.07  29.000  7.520E+00 AC228 
   968.95       26.  29.77   1.79  1.352E-02   968.97  17.460  6.038E+00 AC228 
  1005.91        7.  74.03   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1063.46        1. 517.00   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1114.73        2. 308.76   1.90  1.210E-02  1115.55  50.600    PBC<MDA ZN65  
  1120.24        8.  65.68   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.25       11.  64.55   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.103E-01 Sc46  
                                              1121.30  34.900  1.463E+00 Ta182 
  1120.26       11.  63.26   1.90  1.205E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.101E-01 Sc46  
                                              1121.30  34.900  1.462E+00 Ta182 
  1172.00        3. 171.22   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1188.41        3. 238.94   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1237.72        5. 150.15   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1408.05        5.  75.62   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.64      263.   6.45   2.13  9.749E-03  1460.83  10.670  1.406E+02 K40   
  1595.93        2. 194.83   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1691.97        3.  98.88   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1763.47        5.  50.49   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.87    77.32        84.        89. 1.893E+03   20.41   1.068  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.29    46.41        67.        11.     0.006   112.18   0.998s
 TH-227    199.67    50.01        77.         6.     0.003   201.63   1.001s
 AM-241    238.52    59.72        88.        18.     0.010    78.34   1.010s
 TH-234    253.26    63.41       120.        17.     0.010    93.30   1.014s
 BA-133    330.63    82.76       119.        -7.    -0.004   212.80   1.031s
 Np-237    347.74    87.04       146.        29.     0.016    60.71   1.036s
 EU-155    347.75    87.04       146.        29.     0.016    60.78   1.036s
 Cd-109    347.54    86.99       111.        33.     0.018    48.39   1.038s
 Nd-147    367.55    91.99       157.       -28.    -0.015    66.72   1.041s
 TH-234    367.34    91.94       141.       -23.    -0.013    75.47   1.042s
 AC-228    372.63    93.26        40.        32.     0.018    38.15   0.951 
 Gd-153    391.08    97.87        66.         8.     0.005   141.05   1.047s
 Np-239    399.16    99.90        67.         4.     0.002   300.01   1.049s
 Gd-153    413.30   103.43        74.        -9.    -0.005   140.25   1.052s
 Np-239    427.47   106.97       103.        -7.    -0.004   197.59   1.055s
 EU-152    478.29   119.68        53.         1.     0.001   727.05   1.070s
 PA-234    517.51   129.49        64.        19.     0.010    65.35   1.079s
 HF-181    531.40   132.97        90.       -10.    -0.006   133.57   1.081s
 CE-144    531.42   132.97        84.       -10.    -0.006   129.63   1.081s
 HF-181    535.54   134.00        37.         6.     0.003   144.11   1.084s
 CO-57     549.45   137.48        57.        12.     0.006    96.70   1.084s
 Tc-99m    559.78   140.06        65.         6.     0.003   190.37   1.088s
 U-235     575.89   144.09        71.         5.     0.003   254.98   1.091s
 CE-141    580.45   145.23        85.        -4.    -0.002   298.63   1.092s
 U-235     653.03   163.38       111.         2.     0.001   951.40   1.109s
 CE-139    662.65   165.79       100.        -4.    -0.002   365.05   1.111s
 TH-229    773.65   193.54        88.        -8.    -0.004   172.45   1.137s
 U-235     813.74   203.57        66.       -11.    -0.006   109.60   1.148s
 TH-229    845.66   211.55        46.        15.     0.008    68.15   1.153s
 TH-227    945.78   236.58       190.       -42.    -0.024    48.52   1.177s
 PB-212    953.97   238.63        55.       165.     0.091     9.60   1.179D
 RA-224    963.39   240.99       110.        25.     0.014    62.89   1.181D
 PB-214    967.43   242.00        61.        43.     0.024    29.55   1.182D
 EU-152    975.22   243.94       102.       -19.    -0.011    77.23   1.185s
 Cd-113m  1052.41   263.25        41.         3.     0.002   271.33   1.202s
 BI-210M  1061.33   265.48        47.        -7.    -0.004   137.12   1.204s
 TL-208   1108.01   277.15        41.         1.     0.001   893.43   1.214 
 Hg-203   1115.34   278.98        47.        -4.    -0.002   260.96   1.216s
 I-131    1133.35   283.48        46.        -9.    -0.005   117.17   1.221s
 PB-214   1179.41   295.00        10.        97.     0.054    12.21   1.233 
 Ir-192   1179.98   295.14        18.        78.     0.043    13.75   1.231s
 PB-212   1201.43   300.51        14.        44.     0.025    24.49   0.579s
 PA-231   1199.78   300.09        26.        11.     0.006    72.46   1.235s
 PA-233   1199.78   300.09        26.        11.     0.006    72.46   1.235s
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1212.67   303.32        50.        -7.    -0.004   154.03   1.238s
 Ba-140   1219.46   305.01        37.         5.     0.003   184.55   1.240s
 BI-210M  1219.31   304.98        37.         5.     0.003   178.94   1.240 
 Ir-192   1231.77   308.09        47.        -3.    -0.002   336.93   1.243s
 PA-233   1247.54   312.04        48.        -3.    -0.002   358.46   1.246s
 Ir-192   1264.82   316.36        41.        -5.    -0.003   199.77   1.250s
 CR-51    1279.86   320.12        33.        -5.    -0.003   174.05   1.253s
 La-140   1315.49   329.02        44.        -6.    -0.003   163.78   1.261s
 AC-228   1352.08   338.17        15.        54.     0.030    20.39   0.556s
 Cs-136   1360.66   340.32        56.        -9.    -0.005   127.69   1.272s
 EU-152   1377.58   344.55        38.        -4.    -0.002   227.59   1.275s
 HF-181   1381.81   345.61        29.         4.     0.002   224.26   1.276s
 PB-214   1406.29   351.73        13.       153.     0.085     9.50   1.245 
 BA-133   1435.69   359.08        19.        -2.    -0.001   329.95   1.285s
 BA-133   1542.01   385.66        25.         1.     0.000   998.27   1.310s
 SN-113   1558.58   389.80        16.         4.     0.002   145.39   1.317s
 pm-146   1805.11   451.44        11.         6.     0.003    87.29   1.372s
 SB-125   1849.15   462.45        23.         9.     0.005    84.82   1.380s
 Ir-192   1871.57   468.06        30.        -3.    -0.002   257.86   1.384s
 PM-144   1905.98   476.66        28.        -5.    -0.003   150.64   1.392s
 BE-7     1904.49   476.29        20.        -2.    -0.001   290.95   1.392s
 HF-181   1926.35   481.75        26.         6.     0.003   126.23   1.396s
 La-140   1948.30   487.24        19.         5.     0.003   122.17   1.401s
 RU-103   1986.06   496.68        30.        -4.    -0.002   193.83   1.409s
 RH-106   2041.33   510.50        50.        27.     0.015    41.81   1.422s
 Nd-147   2117.05   529.42        23.        -5.    -0.003   133.89   1.438s
 Ba-140   2146.92   536.89        31.        -5.    -0.003   169.56   1.444s
 CS-134   2251.59   563.06        17.         5.     0.003   119.96   1.466s
 CS-134   2275.92   569.14        17.         4.     0.002   145.97   1.471s
 PA-234   2275.57   569.05        17.         4.     0.002   149.14   1.471s
 BI-207   2279.16   569.95        14.        10.     0.006    60.55   1.471s
 TL-208   2331.92   583.14         6.        77.     0.043    12.87   1.569s
 SB-125   2401.05   600.42        25.        -4.    -0.002   195.70   1.497s
 BI-214   2436.54   609.29        20.       100.     0.056    11.26   1.057s
 RU-103   2436.71   609.34        25.        92.     0.051    12.98   1.505s
 AG-108M  2459.22   614.96        37.        -6.    -0.003   144.20   1.509s
 RH-106   2491.41   623.01        14.         4.     0.002   142.09   1.515s
 SB-125   2542.23   635.71        27.        -1.    -0.001   566.11   1.526s
 NB-94    2812.65   703.31        25.        -4.    -0.002   197.15   1.581s
 SB-124   2899.26   724.96        24.        -4.    -0.002   177.91   1.598s
 AG-108M  2900.21   725.20        25.        -5.    -0.003   154.75   1.598s
 ZR-95    2896.73   724.33        27.        -3.    -0.002   218.00   1.599s
 BI-212   2907.26   726.96        18.         5.     0.003   134.28   1.601s
 pm-146   2935.58   734.04        18.        -4.    -0.002   147.89   1.608s
 pm-146   2986.22   746.69        22.        -2.    -0.001   422.06   1.617s
 ZR-95    3034.97   758.88        23.        -3.    -0.002   215.27   1.625s
 PA-234M  3067.28   766.96        21.         3.     0.002   229.90   1.633s
 EU-152   3111.58   778.03        15.        -3.    -0.001   224.15   1.643s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212   3136.00   784.13        13.         3.     0.002   168.66   1.648s
 CS-134   3186.82   796.83        20.         6.     0.003   107.68   1.656s
 CS-134   3209.84   802.59        28.        -3.    -0.002   227.10   1.661s
 La-140   3261.68   815.54        15.        -2.    -0.001   320.46   1.672s
 MN-54    3337.08   834.39        29.        -5.    -0.003   150.67   1.687s
 Co-56    3387.46   846.98        16.        -3.    -0.002   197.54   1.696s
 TL-208   3441.67   860.53        14.         9.     0.005    65.35   1.707s
 NB-94    3477.23   869.42        18.        -3.    -0.002   197.05   1.715s
 EU-154   3488.21   872.16        12.        -1.    -0.001   420.90   1.717s
 PA-234   3526.12   881.64        18.        -1.    -0.001   515.47   1.724s
 AG-110M  3537.71   884.53        18.         3.     0.002   188.35   1.725s
 Sc-46    3559.73   890.04        17.         2.     0.001   284.57   1.729s
 y-88     3593.20   898.40        22.        -2.    -0.001   273.38   1.736s
 AC-228   3644.64   911.26         5.        56.     0.031    15.58   0.764s
 PA-234   3782.68   945.76        23.        -5.    -0.003   137.78   1.772s
 EU-152   3864.91   966.31        53.       -14.    -0.008    75.92   1.786s
 AC-228   3875.48   968.95        16.        26.     0.014    29.77   1.790s
 EU-154   4023.36  1005.91        11.         7.     0.004    74.03   1.816s
 BI-207   4253.65  1063.46        23.         1.     0.001   517.00   1.860 
 EU-152   4430.21  1107.58        17.        -2.    -0.001   345.75   1.895s
 ZN-65    4458.85  1114.73        26.         2.     0.001   308.76   1.897s
 BI-214   4480.87  1120.24        24.         8.     0.004    65.68   1.901 
 Sc-46    4480.94  1120.25        20.        11.     0.006    64.55   1.901 
 Ta-182   4480.98  1120.26        19.        11.     0.006    63.26   1.901s
 CO-60    4688.00  1172.00        13.         3.     0.002   171.22   1.938s
 Ta-182   4753.71  1188.41        17.         3.     0.001   238.94   1.949s
 Ta-182   4887.19  1221.77        29.        -1.    -0.001   666.38   1.972s
 Co-56    4951.05  1237.72        25.         5.     0.003   150.15   1.984s
 FE-59    5164.99  1291.18        22.        -4.    -0.002   178.64   2.020s
 CO-60    5336.08  1333.93        19.        -1.    -0.001   478.35   2.048s
 AG-110M  5562.36  1390.46         2.        -1.     0.000   226.95   2.082 
 EU-152   5632.76  1408.05         5.         5.     0.003    75.62   2.097s
 K-40     5843.26  1460.64        25.       263.     0.146     6.45   2.131 
 La-140   6384.83  1595.93         4.         2.     0.001   194.83   2.215s
 SB-124   6769.31  1691.97         2.         3.     0.002    98.88   2.272s
 BI-214   7055.56  1763.47         9.         5.     0.003    50.49   2.314s
 Co-56    7077.54  1768.96         9.        -2.    -0.001   262.51   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.1692E-01                                      5.31E+01             
                           477.60-5.169E-01 ?(  5.446E+00 2.91E+02 1.05E+01 G  
 
NA-22    C  -4.7074E-03                                      9.50E+02             
                          1274.53-4.707E-03 %(  9.039E-01 4.95E+03 9.99E+01 G  
 
K-40     N   1.4058E+02                                      4.66E+11             
                          1460.83 1.406E+02  (P 1.386E+01 6.45E+00 1.07E+01 G  
 
Sc-46    F   2.9598E-01                                      8.38E+01             
                           889.28 8.169E-02 ?(  8.476E-01 2.85E+02 1.00E+02 G  
                          1120.55 5.103E-01 ?(  1.085E+00 6.45E+01 1.00E+02 G  
 
CR-51    F  -8.8465E-01                                      2.77E+01             
                           320.08-8.846E-01 ?(  5.393E+00 1.74E+02 9.94E+00 G  
 
MN-54    C  -1.9393E-01                                      3.12E+02             
                           834.85-1.939E-01 ?(  1.021E+00 1.51E+02 1.00E+02 G  
 
FE-59    F   4.3561E-02                                      4.45E+01             
                          1099.25 4.356E-02 %(  1.804E+00 1.11E+03 5.65E+01 G  
                          1291.60-4.576E-01 +   2.905E+00 1.79E+02 4.32E+01 G  
 
Co-56    C   8.0683E-02                                      7.73E+01             
                           846.77-1.123E-01 ?(  8.000E-01 1.98E+02 9.99E+01 G  
                          1238.28 3.726E-01 ?(  1.963E+00 1.50E+02 6.61E+01 G  
                          1037.84-4.079E-02 %   6.947E+00 4.56E+03 1.41E+01 G  
                          1771.35-7.313E-01 +   7.218E+00 2.63E+02 1.55E+01  A 
 
CO-57    C   1.3073E-01                                      2.72E+02             
                           122.06 4.600E-04 %(  5.143E-01 3.17E+04 8.56E+01 G  
                           136.47 1.175E+00 ?(  3.841E+00 9.67E+01 1.07E+01 G  
 
CO-58    C  -1.4078E-04                                      7.09E+01             
                           810.78-1.408E-04 %(  6.772E-01 1.25E+05 9.95E+01 G  
 
CO-60    F   4.0790E-02                                      1.93E+03             
                          1332.50-6.904E-02 ?(  1.213E+00 4.78E+02 1.00E+02 G  
                          1173.24 1.507E-01 ?(  9.325E-01 1.71E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F   2.1722E-01                                      2.44E+02             
                          1115.55 2.172E-01 &(  2.407E+00 3.09E+02 5.06E+01 G  
 
NB-94    I  -1.2176E-01                                      7.41E+06             
                           702.63-1.218E-01 ?(  8.520E-01 1.97E+02 9.79E+01 G  
                           871.10-1.208E-01 +   8.547E-01 1.97E+02 9.99E+01 G  
 
ZR-95    I  -2.0466E-01                                      6.40E+01             
                           756.73-2.047E-01 ?(  1.572E+00 2.15E+02 5.45E+01 G  
                           724.20-2.601E-01 +   2.013E+00 2.18E+02 4.42E+01 G  
 
NB-95    I  -5.7302E-03                                      6.40E+01             
                           765.79-5.730E-03 %(  9.322E-01 4.45E+03 9.98E+01 G  
 
RU-103   I  -1.1329E-01                                      3.93E+01             
                           497.05-1.133E-01 ?(  7.740E-01 1.94E+02 9.09E+01 G  
                           610.30 4.631E+01 ?   1.318E+01 1.30E+01 5.75E+00 GA 
 
RH-106   I   1.1876E+00                                      3.74E+02             
                           621.92 1.188E+00 ?(  6.007E+00 1.42E+02 9.93E+00 G  
                          1050.36-8.628E-01 %   6.078E+01 1.88E+03 1.56E+00 G  
                           511.86 3.422E+00     4.528E+00 4.18E+01 2.00E+01 GA 
 
AG-108M  C  -1.7234E-03                                      1.53E+05             
                           433.94-1.723E-03 %(  5.067E-01 7.74E+03 9.05E+01 G  
                           722.94-1.727E-01 +   9.393E-01 1.55E+02 9.08E+01 G  
                           614.28-2.008E-01 +   1.004E+00 1.44E+02 8.98E+01 G  
 
AG-110M  F   1.7463E-01                                      2.50E+02             
                           884.68 1.746E-01 ?(  1.180E+00 1.88E+02 7.27E+01 G  
                           657.76-1.465E-02 %   8.087E-01 1.50E+03 9.46E+01 G  
                           937.49-1.966E-02 %   2.806E+00 3.85E+03 3.44E+01 G  
                          1384.30-1.955E-01 +   1.897E+00 2.27E+02 2.43E+01 G  
                           763.94-5.380E-02 %   4.183E+00 2.13E+03 2.23E+01 G  
 
SN-113   F   1.3498E-01                                      1.15E+02             
                           391.69 1.350E-01 &(  6.972E-01 1.45E+02 6.40E+01 G  
 
SB-124   F   1.2202E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  9.153E-01 1.00E+03 9.83E+01 G  
                          1690.98 3.729E-01 ?(  1.330E+00 9.89E+01 4.78E+01 G  
                           722.79-1.236E+00 +   7.782E+00 1.78E+02 1.08E+01 G  
 
SB-125   I   5.0503E-01                                      1.01E+03             
                           427.88-1.573E-02 %(  1.928E+00 3.33E+03 2.96E+01 G  
                           600.50-5.963E-01 +   4.141E+00 1.96E+02 1.79E+01 G  
                           635.89-3.470E-01 +   7.109E+00 5.66E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 1.977E+00 ?(  5.680E+00 8.48E+01 1.05E+01 G  
 
I-131    I  -1.2659E-03                                      8.02E+00             
                           364.48-1.266E-03 &(  6.775E-01 1.47E+04 8.17E+01 G  
                           284.30-2.347E+00 +   9.408E+00 1.17E+02 6.14E+00 G  
                           636.97 0.000E+00 +   1.060E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F   2.9691E-01                                      2.42E+02             
                            97.50 2.969E-01 ?(  1.434E+00 1.41E+02 3.00E+01 G  
                           103.20-4.291E-01 +   2.056E+00 1.40E+02 2.18E+01 G  
 
Ga-68    C   1.6482E-01                                      4.71E-02             
                          1077.40 1.648E-01 %(  2.992E+01 4.73E+03 3.30E+00 G  
 
Tc-99m   I   7.7228E-02                                      2.51E-01             
                           140.51 7.723E-02 ?(  5.075E-01 1.90E+02 8.93E+01 G  
 
BA-133   F  -6.0473E-02                                      3.85E+03             
                           356.00-6.047E-02 ?(  7.270E-01 3.30E+02 6.20E+01 G  
                           302.85-6.414E-01 +   3.410E+00 1.54E+02 1.83E+01 G  
                           383.84 1.658E-01 ?   6.040E+00 9.98E+02 8.94E+00 GA 
                            80.99-2.485E-01 &   1.808E+00 2.13E+02 3.41E+01 GA 
 
CS-134   I   2.6155E-01                                      7.54E+02             
                           604.71 6.262E-02 %(  2.474E+00 1.16E+03 9.76E+01 G  
                           795.87 2.594E-01  (  9.666E-01 1.08E+02 8.55E+01 G  
                           569.32 7.508E-01 ?(  3.888E+00 1.46E+02 1.54E+01 G  
                           801.95-1.375E+00 +   1.110E+01 2.27E+02 8.69E+00 G  
                           563.24 1.709E+00 ?(  7.173E+00 1.20E+02 8.35E+00 G  
 
CE-139   F  -5.7503E-02                                      1.38E+02             
                           165.85-5.750E-02 ?(  7.248E-01 3.65E+02 7.99E+01 G  
 
Ba-140   I  -1.4374E-01                                      1.28E+01             
                           537.26-5.160E-01 ?(  3.069E+00 1.70E+02 2.44E+01 G  
                           162.66 0.000E+00 &   8.499E+00 1.00E+03 6.22E+00 G  
                           304.85 1.973E+00  (  1.274E+01 1.85E+02 4.29E+00 G  
 
La-140   I   1.6582E-01                                      1.28E+01             
                          1596.21 1.056E-01 ?(  7.951E-01 1.95E+02 9.54E+01 G  
                           487.02 2.921E-01 ?(  1.247E+00 1.22E+02 4.55E+01 G  
                           328.76-5.412E-01 +   3.074E+00 1.64E+02 2.03E+01 G  
                           815.77-2.723E-01 +   3.213E+00 3.20E+02 2.33E+01 G  
 
CE-141   I  -1.0183E-01                                      3.25E+01             
                           145.44-1.018E-01 ?(  1.052E+00 2.99E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I  -9.9224E-01                                      2.85E+02             
                           133.54-9.922E-01 ?(  4.375E+00 1.30E+02 1.11E+01 G  
 
EU-152   F  -2.8197E-01                                      4.94E+03             
                           344.29-2.820E-01 ?(  2.257E+00 2.28E+02 2.65E+01 G  
                          1112.07-5.776E-01 +   7.329E+00 3.46E+02 1.36E+01 G  
                           121.78 5.248E-02 +   1.348E+00 7.27E+02 2.86E+01 G  
                           778.92-6.783E-01 +   5.536E+00 2.24E+02 1.29E+01 G  
                           964.11-4.037E+00 +   1.023E+01 7.59E+01 1.46E+01 G  
                           244.69-3.859E+00 +   9.925E+00 7.72E+01 7.58E+00 G  
                          1408.00 1.337E+00 ?   3.412E+00 7.56E+01 2.10E+01 GA 
 
EU-154   I   8.6768E-01                                      3.14E+03             
                           873.23-3.699E-01 ?(  5.845E+00 4.21E+02 1.23E+01 G  
                           123.10 2.016E-02 %   8.461E-01 1.17E+03 4.08E+01 G  
                          1274.54-1.138E-02 %   2.522E+00 5.69E+03 3.52E+01 G  
                           723.36 1.896E-03 &   4.219E+00 6.05E+04 2.02E+01 G  
                          1004.77 1.711E+00 ?(  4.249E+00 7.40E+01 1.80E+01 G  
                           996.33 1.548E-01 %   8.158E+00 1.40E+03 1.06E+01 G  
 
EU-155   I   6.2369E-01                                      1.81E+03             
                           105.31-1.417E-02 &(  2.055E+00 4.12E+03 2.12E+01 G  
                            86.54 1.064E+00  (  2.129E+00 6.08E+01 3.07E+01 G  
 
HF-181   F   2.7630E-01                                      4.24E+01             
                           482.00 1.810E-01 ?(  7.942E-01 1.26E+02 8.05E+01 G  
                           133.02-2.546E-01 +   1.157E+00 1.34E+02 4.33E+01 G  
                           345.83 4.459E-01 ?(  3.545E+00 2.24E+02 1.51E+01 G  
                           136.30 1.151E+00 ?(  5.748E+00 1.44E+02 5.85E+00 G  
 
Ta-182   F   1.2350E+00                                      1.14E+02             
                          1121.30 1.462E+00 &(  3.040E+00 6.33E+01 3.49E+01 G  
                          1221.41-2.091E-01 &   5.042E+00 6.66E+02 2.70E+01 G  
                          1189.05 7.456E-01 ?(  6.469E+00 2.39E+02 1.62E+01 G  
 
Hg-203   F  -7.6877E-02                                      4.66E+01             
                           279.20-7.688E-02 ?(  7.032E-01 2.61E+02 8.15E+01 G  
 
TL-208   N   2.5925E+00                                      6.98E+02             
                           583.02 2.557E+00  (  4.563E-01 1.29E+01 8.45E+01 G  
                           277.28 2.658E-01 -   8.485E+00 8.93E+02 6.31E+00 G  
                           860.56 2.837E+00 ?(  6.112E+00 6.54E+01 1.24E+01 G  
 
pm-146   C   8.8093E-02                                      2.02E+03             
                           747.16-1.593E-01 ?(  2.444E+00 4.22E+02 3.40E+01 G  
                           735.72-6.394E-01 +   3.347E+00 1.48E+02 2.25E+01 G  
                           453.88 2.175E-01 ?(  6.509E-01 8.73E+01 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F  -1.0298E-01                                      1.07E+02             
                           898.04-1.030E-01 ?(  1.014E+00 2.73E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   1.753E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      9.0530E+02                                      5.33E+03             
                           263.70 9.053E+02 &(  8.650E+03 2.71E+02 6.00E-03   K
 
Cd-109   F   9.5943E+00                                      4.53E+02             
                            88.04 9.594E+00 ?(  1.506E+01 4.84E+01 3.79E+00 G  
 
PB-210   N   5.4215E+00                                      8.14E+03             
                            46.54 5.422E+00 &(  2.066E+01 1.12E+02 4.25E+00 G  
 
PB-212   N   5.6559E+00                                      6.98E+02             
                           238.63 5.656E+00  (P 1.287E+00 9.60E+00 4.33E+01 G  
                           300.03 2.358E+01 + P 1.052E+01 2.45E+01 3.28E+00 GA 
 
PB-214   N   8.1419E+00                                      5.84E+05             
                           351.93 7.886E+00  (  1.019E+00 9.50E+00 3.76E+01 G  
                           295.09 8.640E+00  (  1.554E+00 1.22E+01 1.93E+01 G  
                           242.00 8.779E+00     7.884E+00 2.96E+01 7.43E+00 GA 
 
BI-207   C   2.8409E-01                                      1.18E+04             
                           569.70 2.841E-01 &(  5.605E-01 6.06E+01 9.77E+01 G  
                          1063.66 7.972E-02 -   1.500E+00 5.17E+02 7.45E+01 G  
 
BI-212   N   2.0804E+00                                      6.98E+02             
                           727.17 2.080E+00 ?(  9.836E+00 1.34E+02 7.55E+00 G  
                           785.42 8.600E+00 &   5.245E+01 1.69E+02 1.28E+00 GA 
 
BI-214   N   6.2747E+00                                      5.84E+05             
                           609.31 6.275E+00  (P 1.468E+00 1.13E+01 4.61E+01 G  
                          1120.29 2.407E+00 - P 7.718E+00 6.57E+01 1.51E+01 G  
                          1764.49 2.059E+00 - P 7.159E+00 5.05E+01 1.54E+01 G  
 
BI-210M  T  -3.9381E-02                                      1.10E+09             
                           265.83-2.358E-01 ?(  1.113E+00 1.37E+02 5.00E+01 G  
                           304.90 3.115E-01  (  1.948E+00 1.79E+02 2.80E+01 G  
 
RA-224   N   9.0979E+00                                      6.98E+02             
                           240.99 9.098E+00  (  1.886E+01 6.29E+01 4.10E+00 G  
 
AC-228   N   7.2886E+00                                      2.10E+03             
                           911.07 7.520E+00  (  1.820E+00 1.56E+01 2.90E+01 G  
                           968.97 6.038E+00 ?(  5.070E+00 2.98E+01 1.75E+01 G  
                           338.32 8.548E+00  (  3.234E+00 2.04E+01 1.20E+01 G  
                            93.35 6.118E+00     6.241E+00 3.81E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -5.0877E+00                                      7.95E+03             
                           235.97-5.088E+00 ?(  8.041E+00 4.85E+01 1.23E+01 G  
                            50.14 1.504E+00 &   1.045E+01 2.02E+02 8.00E+00 G  
                           256.24 2.254E-02 &   7.554E+00 9.36E+03 7.00E+00 G  
 
TH-229   N   1.4507E+00                                      2.68E+06             
                           193.51-2.319E+00 ?(  1.369E+01 1.72E+02 4.40E+00 G  
                           210.85 6.998E+00 &(  1.581E+01 6.81E+01 2.99E+00 G  
 
TH-234   N   6.3992E+00                                      1.63E+12             
                            63.29 6.399E+00 ?(  2.001E+01 9.33E+01 3.81E+00 G  
                            92.59-4.470E+00 -   1.121E+01 7.55E+01 5.58E+00 G  
 
PA-231   N   3.6504E+00                                      1.20E+07             
                           302.65 1.797E-01 %(  1.947E+01 3.01E+03 2.88E+00 G  
                           300.07 7.714E+00 ?(  1.865E+01 7.25E+01 2.46E+00 G  
 
PA-233   C   3.3244E-01                                      7.82E+08             
                           312.01-1.376E-01 ?(  1.736E+00 3.58E+02 3.60E+01 G  
                           300.18 3.061E+00 ?(  7.402E+00 7.25E+01 6.20E+00 G  
 
PA-234   N   1.1863E+00                                      1.63E+12             
                           131.29 1.099E+00 &(  2.372E+00 6.54E+01 1.80E+01 G  
                           946.02-1.579E+00 -   7.615E+00 1.38E+02 1.34E+01 G  
                           569.47 1.379E+00 ?(  7.302E+00 1.49E+02 8.20E+00 G  
                           883.24-4.675E-01 -   8.892E+00 5.15E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.383E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   9.8043E+00                                      1.63E+12             
                          1001.00 1.418E+00 %(  1.220E+02 2.33E+03 8.37E-01 G  
                           766.41 3.368E+01 &(  2.783E+02 2.30E+02 2.94E-01 G  
 
U-235    N   4.4278E-01                                      2.57E+11             
                           143.79 4.774E-01 &(  4.218E+00 2.55E+02 1.10E+01 G  
                           205.33-2.925E+00 &   1.088E+01 1.10E+02 5.01E+00 G  
                           163.38 3.681E-01 ?(  1.213E+01 9.51E+02 5.08E+00 G  
 
AM-241   T   7.5280E-01                                      1.58E+05             
                            59.54 7.528E-01 @(  1.967E+00 7.83E+01 3.59E+01 G  
 
Np-237   F   2.4973E+00                                      2.14E+06             
                            86.49 2.497E+00  (  4.990E+00 6.07E+01 1.31E+01 G  
 
Ir-192   F   1.0694E+00                                      7.40E+01             
                           316.49-9.656E-02 ?(  6.745E-01 2.00E+02 8.70E+01 G  
                           468.06-1.411E-01 +   1.293E+00 2.58E+02 5.18E+01 G  
                           308.44-1.628E-01 +   1.932E+00 3.37E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 4.434E+00 ?(  1.289E+00 1.37E+01 3.02E+01 G  
 
Cs-136   F   8.3727E-03                                      1.30E+01             
                           818.50 8.373E-03 %(  7.396E-01 2.34E+03 1.00E+02 G  
                          1048.07 7.279E-03 %   1.046E+00 3.75E+03 8.00E+01 G  
                           340.57-3.484E-01 +   1.523E+00 1.28E+02 4.69E+01 G  
 
Np-239   T  -3.3985E-01                                      2.36E+00             
                           103.70 0.000E+00 +   1.777E+00 1.00E+03 2.40E+01 X  
                           106.13-3.398E-01 ?(  2.299E+00 1.98E+02 2.27E+01 G  
                            99.50 2.755E-01 &   2.875E+00 3.00E+02 1.50E+01 X  
 
Nd-147      -1.0747E+00                                      1.11E+01             
                           531.00-1.075E+00 ?(  5.032E+00 1.34E+02 1.30E+01 G  
                            91.10-1.062E+00 +   2.341E+00 6.67E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.41        67.        11.     0.006   112.18   5.422E+00   
 TH-227      50.01        77.         6.     0.003   201.63   1.504E+00   
 AM-241      59.72        88.        18.     0.010    78.34   7.528E-01   
 TH-234      63.41       120.        17.     0.010    93.30   6.399E+00   
 BA-133      82.76       119.        -7.    -0.004   212.80  -2.485E-01   
 Np-237      87.04       146.        29.     0.016    60.71   2.497E+00   
 EU-155      87.04       146.        29.     0.016    60.78   1.064E+00   
 Cd-109      86.99       111.        33.     0.018    48.39   9.594E+00   
 Nd-147      91.99       157.       -28.    -0.015    66.72  -1.062E+00   
 TH-234      91.94       141.       -23.    -0.013    75.47  -4.470E+00   
 Gd-153      97.87        66.         8.     0.005   141.05   2.969E-01   
 Np-239      99.90        67.         4.     0.002   300.01   2.755E-01   
 Gd-153     103.43        74.        -9.    -0.005   140.25  -4.291E-01   
 Np-239     106.97       103.        -7.    -0.004   197.59  -3.398E-01   
 EU-152     119.68        53.         1.     0.001   727.05   5.248E-02   
 PA-234     129.49        64.        19.     0.010    65.35   1.099E+00   
 HF-181     132.97        90.       -10.    -0.006   133.57  -2.546E-01   
 CE-144     132.97        84.       -10.    -0.006   129.63  -9.922E-01   
 HF-181     134.00        37.         6.     0.003   144.11   1.151E+00   
 CO-57      137.48        57.        12.     0.006    96.70   1.175E+00   
 U-235      144.09        71.         5.     0.003   254.98   4.774E-01   
 CE-141     145.23        85.        -4.    -0.002   298.63  -1.018E-01   
 U-235      163.38       111.         2.     0.001   951.40   3.681E-01   
 CE-139     165.79       100.        -4.    -0.002   365.05  -5.750E-02   
 TH-229     193.54        88.        -8.    -0.004   172.45  -2.319E+00   
 U-235      203.57        66.       -11.    -0.006   109.60  -2.925E+00   
 TH-229     211.55        46.        15.     0.008    68.15   6.998E+00   
 TH-227     236.58       190.       -42.    -0.024    48.52  -5.088E+00   
 EU-152     243.94       102.       -19.    -0.011    77.23  -3.859E+00   
 Cd-113m    263.25        41.         3.     0.002   271.33   9.053E+02   
 Hg-203     278.98        47.        -4.    -0.002   260.96  -7.688E-02   
 I-131      283.48        46.        -9.    -0.005   117.17  -2.347E+00   
 Ir-192     295.14        18.        78.     0.043    13.75   4.434E+00   
 PA-231     300.09        26.        11.     0.006    72.46   7.714E+00   
 PA-233     300.09        26.        11.     0.006    72.46   3.061E+00   
 BA-133     303.32        50.        -7.    -0.004   154.03  -6.414E-01   
 Ba-140     305.01        37.         5.     0.003   184.55   1.973E+00   
 Ir-192     308.09        47.        -3.    -0.002   336.93  -1.628E-01   
 PA-233     312.04        48.        -3.    -0.002   358.46  -1.376E-01   
 Ir-192     316.36        41.        -5.    -0.003   199.77  -9.656E-02   
 CR-51      320.12        33.        -5.    -0.003   174.05  -8.846E-01   
 La-140     329.02        44.        -6.    -0.003   163.78  -5.412E-01   
 Cs-136     340.32        56.        -9.    -0.005   127.69  -3.484E-01   
 EU-152     344.55        38.        -4.    -0.002   227.59  -2.820E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     345.61        29.         4.     0.002   224.26   4.459E-01   
 BA-133     359.08        19.        -2.    -0.001   329.95  -6.047E-02   
 BA-133     385.66        25.         1.     0.000   998.27   1.658E-01   
 SN-113     389.80        16.         4.     0.002   145.39   1.350E-01   
 pm-146     451.44        11.         6.     0.003    87.29   2.175E-01   
 SB-125     462.45        23.         9.     0.005    84.82   1.977E+00   
 Ir-192     468.06        30.        -3.    -0.002   257.86  -1.411E-01   
 PM-144     476.66        28.        -5.    -0.003   150.64  -3.001E-01   
 BE-7       476.29        20.        -2.    -0.001   290.95  -5.169E-01   
 HF-181     481.75        26.         6.     0.003   126.23   1.810E-01   
 La-140     487.24        19.         5.     0.003   122.17   2.921E-01   
 RU-103     496.68        30.        -4.    -0.002   193.83  -1.133E-01   
 RH-106     510.50        50.        27.     0.015    41.81   3.422E+00   
 Nd-147     529.42        23.        -5.    -0.003   133.89  -1.075E+00   
 Ba-140     536.89        31.        -5.    -0.003   169.56  -5.160E-01   
 CS-134     563.06        17.         5.     0.003   119.96   1.709E+00   
 CS-134     569.14        17.         4.     0.002   145.97   7.508E-01   
 PA-234     569.05        17.         4.     0.002   149.14   1.379E+00   
 SB-125     600.42        25.        -4.    -0.002   195.70  -5.963E-01   
 RU-103     609.34        25.        92.     0.051    12.98   4.631E+01   
 AG-108M    614.96        37.        -6.    -0.003   144.20  -2.008E-01   
 RH-106     623.01        14.         4.     0.002   142.09   1.188E+00   
 SB-125     635.71        27.        -1.    -0.001   566.11  -3.470E-01   
 NB-94      703.31        25.        -4.    -0.002   197.15  -1.218E-01   
 SB-124     724.96        24.        -4.    -0.002   177.91  -1.236E+00   
 AG-108M    725.20        25.        -5.    -0.003   154.75  -1.727E-01   
 ZR-95      724.33        27.        -3.    -0.002   218.00  -2.601E-01   
 BI-212     726.96        18.         5.     0.003   134.28   2.080E+00   
 pm-146     734.04        18.        -4.    -0.002   147.89  -6.394E-01   
 pm-146     746.69        22.        -2.    -0.001   422.06  -1.593E-01   
 ZR-95      758.88        23.        -3.    -0.002   215.27  -2.047E-01   
 PA-234M    766.96        21.         3.     0.002   229.90   3.368E+01   
 EU-152     778.03        15.        -3.    -0.001   224.15  -6.783E-01   
 BI-212     784.13        13.         3.     0.002   168.66   8.600E+00   
 CS-134     796.83        20.         6.     0.003   107.68   2.594E-01   
 CS-134     802.59        28.        -3.    -0.002   227.10  -1.375E+00   
 La-140     815.54        15.        -2.    -0.001   320.46  -2.723E-01   
 MN-54      834.39        29.        -5.    -0.003   150.67  -1.939E-01   
 Co-56      846.98        16.        -3.    -0.002   197.54  -1.123E-01   
 NB-94      869.42        18.        -3.    -0.002   197.05  -1.208E-01   
 EU-154     872.16        12.        -1.    -0.001   420.90  -3.699E-01   
 PA-234     881.64        18.        -1.    -0.001   515.47  -4.675E-01   
 Sc-46      890.04        17.         2.     0.001   284.57   8.169E-02   
 y-88       898.40        22.        -2.    -0.001   273.38  -1.030E-01   
 PA-234     945.76        23.        -5.    -0.003   137.78  -1.579E+00   
 EU-152     966.31        53.       -14.    -0.008    75.92  -4.037E+00   
 EU-154    1005.91        11.         7.     0.004    74.03   1.711E+00   
 EU-152    1107.58        17.        -2.    -0.001   345.75  -5.776E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65     1114.73        26.         2.     0.001   308.76   2.172E-01   
 Sc-46     1120.25        20.        11.     0.006    64.55   5.103E-01   
 Ta-182    1120.26        19.        11.     0.006    63.26   1.462E+00   
 CO-60     1172.00        13.         3.     0.002   171.22   1.507E-01   
 Ta-182    1188.41        17.         3.     0.001   238.94   7.456E-01   
 Ta-182    1221.77        29.        -1.    -0.001   666.38  -2.091E-01   
 Co-56     1237.72        25.         5.     0.003   150.15   3.726E-01   
 FE-59     1291.18        22.        -4.    -0.002   178.64  -4.576E-01   
 CO-60     1333.93        19.        -1.    -0.001   478.35  -6.904E-02   
 EU-152    1408.05         5.         5.     0.003    75.62   1.337E+00   
 K-40      1460.64        25.       263.     0.146     6.45   1.406E+02  P
 La-140    1595.93         4.         2.     0.001   194.83   1.056E-01   
 SB-124    1691.97         2.         3.     0.002    98.88   3.729E-01   
 Co-56     1768.96         9.        -2.    -0.001   262.51  -7.313E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.1692E-01   -5.1692E-01    2.910E+02%                5.45E+00
 NA-22  #A   -4.7074E-03   -4.7074E-03    4.946E+03%                9.04E-01
 K-40   #     1.4058E+02    1.4058E+02    6.639E+00%                1.39E+01
 Sc-46  #A    2.9598E-01    2.9598E-01    6.455E+01%                8.48E-01
 CR-51  #A   -8.8464E-01   -8.8465E-01    1.741E+02%                5.39E+00
 MN-54  #A   -1.9393E-01   -1.9393E-01    1.507E+02%                1.02E+00
 FE-59  #A    4.3561E-02    4.3561E-02    1.114E+03%                1.80E+00
 Co-56  #A    8.0683E-02    8.0683E-02    1.241E+02%                8.00E-01
 CO-57  #A    1.3073E-01    1.3073E-01    9.670E+01%                5.14E-01
 CO-58  #A   -1.4078E-04   -1.4078E-04    1.250E+05%                6.77E-01
 CO-60  #A    4.0790E-02    4.0790E-02    1.712E+02%                1.21E+00
 ZN-65  #A    2.1722E-01    2.1722E-01    3.088E+02%                2.41E+00
 NB-94  #A   -1.2176E-01   -1.2176E-01    1.971E+02%                8.52E-01
 ZR-95  #A   -2.0466E-01   -2.0466E-01    2.153E+02%                1.57E+00
 NB-95  #A   -5.7302E-03   -5.7302E-03    4.451E+03%                9.32E-01
 RU-103 #A   -1.1329E-01   -1.1329E-01    1.938E+02%                7.74E-01
 RH-106 #A    1.1876E+00    1.1876E+00    1.421E+02%                6.01E+00
 AG-108M#A   -1.7234E-03   -1.7234E-03    7.743E+03%                5.07E-01
 AG-110M#A    1.7463E-01    1.7463E-01    1.883E+02%                1.18E+00
 SN-113 #A    1.3498E-01    1.3498E-01    1.454E+02%                6.97E-01
 SB-124 #A    1.2202E-01    1.2202E-01    9.888E+01%                9.15E-01
 SB-125 #A    5.0503E-01    5.0503E-01    8.482E+01%                1.93E+00
 I-131  #A   -1.2659E-03   -1.2659E-03    1.466E+04%                6.77E-01
 Gd-153 #A    2.9691E-01    2.9691E-01    1.411E+02%                1.43E+00
 Ga-68  #A    1.6370E-01    1.6482E-01    4.730E+03%                2.99E+01
 Tc-99m #A    7.7129E-02    7.7228E-02    1.904E+02%                5.08E-01
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 BA-133 #A   -6.0473E-02   -6.0473E-02    3.299E+02%                7.27E-01
 CS-134 #A    2.6155E-01    2.6155E-01    1.077E+02%                2.47E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.03E+00
 CE-139 #A   -5.7503E-02   -5.7503E-02    3.650E+02%                7.25E-01
 Ba-140 #A   -1.4374E-01   -1.4374E-01    1.253E+02%                3.07E+00
 La-140 #A    1.6582E-01    1.6582E-01    1.150E+02%                7.95E-01
 CE-141 #A   -1.0183E-01   -1.0183E-01    2.986E+02%                1.05E+00
 CE-144 #A   -9.9224E-01   -9.9224E-01    1.296E+02%                4.38E+00
 PM-144 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.31E+00
 EU-152 #A   -2.8197E-01   -2.8197E-01    2.276E+02%                2.26E+00
 EU-154 #A    8.6768E-01    8.6768E-01    7.403E+01%                5.84E+00
 EU-155 #A    6.2369E-01    6.2369E-01    6.078E+01%                2.05E+00
 HF-181 #A    2.7630E-01    2.7630E-01    9.831E+01%                7.94E-01
 Ta-182 #A    1.2350E+00    1.2350E+00    6.326E+01%                3.04E+00
 Hg-203 #A   -7.6876E-02   -7.6877E-02    2.610E+02%                7.03E-01
 TL-208       2.5925E+00    2.5925E+00    1.287E+01%                4.56E-01
 pm-146 #A    8.8093E-02    8.8093E-02    8.729E+01%                2.44E+00
 y-88   #A   -1.0298E-01   -1.0298E-01    2.734E+02%                1.01E+00
 Cd-113m#A    9.0530E+02    9.0530E+02    2.713E+02%                8.65E+03
 Cd-109 #A    9.5943E+00    9.5943E+00    4.839E+01%                1.51E+01
 PB-210 #A    5.4215E+00    5.4215E+00    1.122E+02%                2.07E+01
 PB-212       5.6559E+00    5.6559E+00    9.973E+00%                1.29E+00
 PB-214       8.1419E+00    8.1419E+00    7.737E+00%                1.02E+00
 BI-207  A    2.8409E-01    2.8409E-01    6.055E+01%                5.61E-01
 BI-212 #A    2.0804E+00    2.0804E+00    1.343E+02%                9.84E+00
 BI-214       6.2747E+00    6.2747E+00    1.236E+01%                1.47E+00
 BI-210M A   -3.9381E-02   -3.9381E-02    1.127E+02%                1.11E+00
 RA-224  A    9.0979E+00    9.0979E+00    6.289E+01%                1.89E+01
 AC-228       7.2886E+00    7.2886E+00    1.310E+01%                1.82E+00
 TH-227 #A   -5.0877E+00   -5.0877E+00    4.852E+01%                8.04E+00
 TH-229 #A    1.4507E+00    1.4507E+00    6.815E+01%                1.37E+01
 TH-234 #A    6.3992E+00    6.3992E+00    9.330E+01%                2.00E+01
 PA-231 #A    3.6504E+00    3.6504E+00    7.246E+01%                1.95E+01
 PA-233 #A    3.3244E-01    3.3244E-01    7.246E+01%                1.74E+00
 PA-234 #A    1.1863E+00    1.1863E+00    6.535E+01%                2.37E+00
 PA-234M#A    9.8043E+00    9.8043E+00    2.299E+02%                1.22E+02
 U-235  #A    4.4278E-01    4.4278E-01    2.550E+02%                4.22E+00
 AM-241 #A    7.5280E-01    7.5280E-01    7.834E+01%                1.97E+00
 Np-237 #A    2.4973E+00    2.4973E+00    6.071E+01%                4.99E+00
 Ir-192 #C    1.0694E+00    1.0694E+00    1.375E+01%                6.74E-01
 Cs-136 #A    8.3725E-03    8.3727E-03    2.336E+03%                7.40E-01
 Np-239 #A   -3.3980E-01   -3.3985E-01    1.976E+02%                2.30E+00
 Nd-147 #A   -1.0747E+00   -1.0747E+00    1.339E+02%                5.03E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 4:59:49 PMPage 19
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140378.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  265.6 to  1999.3 keV)     3.905E+01  Bq/Sample     
 Total Decayed Activity (  265.6 to  1999.3 keV) 3.9051476E+01  Bq/Sample     
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Prep Batch: 99836

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  02:01 230MB 160-99836/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV3

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.01938 0.197 0.197 U pCi/g 0.356

LOQ MDC

104077

Anly Batch

Lead-214 0.04484 0.0760 0.0762 U pCi/g 0.140 104077

Potassium-40 -0.3073 3.45 3.45 U pCi/g 1.27 104077

Protactinium-231 -0.05533 0.171 0.171 U pCi/g 1.70 104077

Radium-226 0.01059 0.104 0.104 U pCi/g 0.500 0.211 104077

Radium-228 0.07143 0.105 0.105 U pCi/g 0.195 104077

Thallium-208 0.01030 0.0416 0.0416 U pCi/g 0.0754 104077

Thorium-234 0.1229 0.314 0.314 U pCi/g 1.30 104077

Uranium-235 -0.02553 0.0937 0.0938 U pCi/g 0.299 104077

Uranium-238 0.1229 0.314 0.314 U pCi/g 1.30 104077

Actinium 228 0.07143 0.105 0.105 U pCi/g 0.195 104077

Thorium 228 -0.03681 0.283 0.283 U pCi/g 0.113 104077

Bismuth-212 -0.04318 0.417 0.417 U pCi/g 0.801 104077

Bismuth-214 0.01059 0.104 0.104 U pCi/g 0.211 104077

Cesium-137 -0.01405 0.0446 0.0447 U pCi/g 0.0801 104077

Lead-210 -0.5641 4.41 4.41 U pCi/g 1.81 104077

Lead-212 -0.03681 0.283 0.283 U pCi/g 0.113 104077

Lab ID: Analyzed: Sigma:02/10/14  02:03 230LCS 160-99836/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV4

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 96.24 2.07 10.2 pCi/g 1.57

LOQ MDC

104078

Anly Batch

Cesium-137 30.31 1.02 3.31 pCi/g 0.374 104078

Cobalt-60 22.08 0.726 2.33 pCi/g 0.0869 104078

Lab ID: Analyzed: Sigma:02/10/14  20:39 230160-5175-31 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-031 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.214 0.299 0.301 U pCi/g 0.495

LOQ MDC

104074

Anly Batch

Lead-214 0.726 0.111 0.134 pCi/g 0.0696 104074

Potassium-40 7.65 1.05 1.31 pCi/g 0.545 104074

Protactinium-231 0.0996 0.152 0.152 U pCi/g 1.33 104074

Radium-226 0.686 0.111 0.132 pCi/g 0.500 0.0711 104074

Radium-228 0.203 0.0962 0.0984 pCi/g 0.180 104074
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Prep Batch: 99836

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  20:39 230160-5175-31 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-031 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.0599 0.0394 0.0399 pCi/g 0.0589

LOQ MDC

104074

Anly Batch

Thorium-234 0.147 0.220 0.220 U pCi/g 1.55 104074

Uranium-235 0.0823 0.151 0.151 U pCi/g 0.274 104074

Uranium-238 0.147 0.220 0.220 U pCi/g 1.55 104074

Actinium 228 0.203 0.0962 0.0984 pCi/g 0.180 104074

Thorium 228 0.226 0.0650 0.0712 pCi/g 0.0853 104074

Bismuth-212 0.165 0.425 0.425 U pCi/g 0.740 104074

Bismuth-214 0.686 0.111 0.132 pCi/g 0.0711 104074

Cesium-137 0.00354 0.0292 0.0292 U pCi/g 0.0535 104074

Lead-210 0.342 0.745 0.746 U pCi/g 1.27 104074

Lead-212 0.226 0.0650 0.0712 pCi/g 0.0853 104074

Lab ID: Analyzed: Sigma:02/10/14  21:31 230160-5175-31 DU Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU2FSS-031 GV10

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.09648 0.266 0.266 U pCi/g 0.454

LOQ MDC

104072

Anly Batch

Lead-214 0.7093 0.128 0.148 pCi/g 0.113 104072

Potassium-40 7.427 1.18 1.40 pCi/g 0.587 104072

Protactinium-231 0.5171 0.531 0.534 U pCi/g 1.93 104072

Radium-226 0.8459 0.149 0.173 pCi/g 0.500 0.109 104072

Radium-228 0.1463 0.132 0.133 U pCi/g 0.243 104072

Thallium-208 0.1133 0.0551 0.0564 pCi/g 0.0628 104072

Thorium-234 0.06417 0.501 0.502 U pCi/g 1.62 104072

Uranium-235 0.1548 0.209 0.210 U pCi/g 0.297 104072

Uranium-238 0.06417 0.501 0.502 U pCi/g 1.62 104072

Actinium 228 0.1463 0.132 0.133 U pCi/g 0.243 104072

Thorium 228 0.2916 0.0845 0.0926 pCi/g 0.114 104072

Bismuth-212 0.3519 0.451 0.452 U pCi/g 0.741 104072

Bismuth-214 0.8459 0.149 0.173 pCi/g 0.109 104072

Cesium-137 -0.003770 0.0323 0.0323 U pCi/g 0.0604 104072

Lead-210 1.632 1.21 1.23 U pCi/g 1.83 104072

Lead-212 0.2916 0.0845 0.0926 pCi/g 0.114 104072
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Prep Batch: 99836

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-99836/1-A Actinium-227 -0.01938 U pCi/g

MB 160-99836/1-A Lead-214 0.04484 U pCi/g

MB 160-99836/1-A Potassium-40 -0.3073 U pCi/g

MB 160-99836/1-A Protactinium-231 -0.05533 U pCi/g

MB 160-99836/1-A Radium-226 0.01059 U pCi/g

MB 160-99836/1-A Radium-228 0.07143 U pCi/g

MB 160-99836/1-A Thallium-208 0.01030 U pCi/g

MB 160-99836/1-A Thorium-234 0.1229 U pCi/g

MB 160-99836/1-A Uranium-235 -0.02553 U pCi/g

MB 160-99836/1-A Uranium-238 0.1229 U pCi/g

MB 160-99836/1-A Actinium 228 0.07143 U pCi/g

MB 160-99836/1-A Thorium 228 -0.03681 U pCi/g

MB 160-99836/1-A Bismuth-212 -0.04318 U pCi/g

MB 160-99836/1-A Bismuth-214 0.01059 U pCi/g

MB 160-99836/1-A Cesium-137 -0.01405 U pCi/g

MB 160-99836/1-A Lead-210 -0.5641 U pCi/g

MB 160-99836/1-A Lead-212 -0.03681 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-99836/2-A Americium-241 97.5 96.24 pCi/g 99 87 116

-LCS 160-99836/2-A Cesium-137 31.3 30.31 pCi/g 97 87 120

-LCS 160-99836/2-A Cobalt-60 23.3 22.08 pCi/g 95 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5175-31 Actinium-227 -0.214 0.09648 U pCi/g 529 0.55 1.55 1

160-5175-31 Lead-214 0.726 0.7093 pCi/g 2 0.06 0.17 1

160-5175-31 Potassium-40 7.65 7.427 pCi/g 3 0.08 0.23 1

160-5175-31 Protactinium-231 0.0996 0.5171 U pCi/g 135 0.61 1.50 1

160-5175-31 Radium-226 0.686 0.8459 pCi/g 21 0.52 1.47 1

160-5175-31 Radium-228 0.203 0.1463 U pCi/g 33 0.25 0.69 1

160-5175-31 Thallium-208 0.0599 0.1133 pCi/g 62 0.55 1.55 1

160-5175-31 Thorium-234 0.147 0.06417 U pCi/g 79 0.12 0.30 1

160-5175-31 Uranium-235 0.0823 0.1548 U pCi/g 61 0.20 0.56 1

160-5175-31 Uranium-238 0.147 0.06417 U pCi/g 79 0.12 0.30 1

160-5175-31 Actinium 228 0.203 0.1463 U pCi/g 33 0.25 0.69 1

160-5175-31 Thorium 228 0.226 0.2916 pCi/g 25 0.40 1.12 1

160-5175-31 Bismuth-212 0.165 0.3519 U pCi/g 72 0.21 0.60 1

160-5175-31 Bismuth-214 0.686 0.8459 pCi/g 21 0.52 1.47 1

Page 3 of 4 TestAmerica St. Louis
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Prep Batch: 99836

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5175-31 Cesium-137 0.00354 -0.003770 U pCi/g 6277 0.12 0.34 1

160-5175-31 Lead-210 0.342 1.632 U pCi/g 131 0.65 1.80 1

160-5175-31 Lead-212 0.226 0.2916 pCi/g 25 0.40 1.12 1

Glossary:

Ts = Count Duration, Sample

Page 4 of 4 TestAmerica St. Louis
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Prep Batch: 99836
Fill Geometry, 21-Day In-Growth
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99826/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

46.0 g 414.9 g 368.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
021

46.0 g 421.6 g 375.6 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
022

46.4 g 418.9 g 372.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
023

45.7 g 394.7 g 349 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
024

46.1 g 406.1 g 360 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
025

46.0 g 422.2 g 376.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
026

45.7 g 425.9 g 380.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
027

45.8 g 419.6 g 373.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
028

45.7 g 414.2 g 368.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
029

45.6 g 431.4 g 385.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
030

45.8 g 440.8 g 395 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-30 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99826/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
021

160-5175-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
022

160-5175-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
023

160-5175-A-23 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU2FSS-
024

160-5175-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
025

160-5175-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
026

160-5175-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
027

160-5175-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
028

160-5175-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
029

160-5175-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
030

160-5175-A-30 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99833/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99833/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
001

46.3 g 382.8 g 336.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
001

46.3 g 382.8 g 336.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
002

45.9 g 419.2 g 373.3 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
003

46.2 g 424.0 g 377.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
004

46.2 g 442.8 g 396.6 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
005

46.0 g 439.5 g 393.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
006

45.8 g 395.9 g 350.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
007

46.2 g 441.4 g 395.2 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
008

45.9 g 431.8 g 385.9 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
009

45.9 g 447.6 g 401.7 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
010

45.9 g 417.7 g 371.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
011

46.3 g 416.3 g 370 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
012

46.2 g 415.0 g 368.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
013

48.0 g 426.5 g 378.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
014

47.7 g 434.1 g 386.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-14 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
015

47.8 g 441.2 g 393.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
016

47.9 g 412.9 g 365 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
017

47.4 g 417.9 g 370.5 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
018

47.6 g 411.0 g 363.4 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-18 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

TI12-233-SU2FSS-
019

47.3 g 411.1 g 363.8 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
020

47.8 g 444.1 g 396.3 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-20 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99833/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99833/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
001

160-5175-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
001

160-5175-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
002

160-5175-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
003

160-5175-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
004

160-5175-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
005

160-5175-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
006

160-5175-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
007

160-5175-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
008

160-5175-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
009

160-5175-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
010

160-5175-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
011

160-5175-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
012

160-5175-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
013

160-5175-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
014

160-5175-A-14 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  15:00

01/20/14  14:4199833

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU2FSS-
015

160-5175-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
016

160-5175-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
017

160-5175-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
018

160-5175-A-18 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
019

160-5175-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
020

160-5175-A-20 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5175-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/20/14  16:00

01/20/14  15:1299836

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99836/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99836/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
031

47.3 g 459.4 g 412.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-31 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
031

47.3 g 459.4 g 412.1 g 01/20/2014 02/10/2014 Tuna Can160-5175-A-31 
DU

Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99836/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99836/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU2FSS-
031

160-5175-A-31 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU2FSS-
031

160-5175-A-31 
DU

Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140355 
-----------------------------------------------------------------------------                      
   Sample Description: 99836_Gamma_MB 160-99836~1-A 
             Detector: Ge 3 SN/131        
             Batch ID: 99836                  
    Work Order Number: Gamma   
           Lot Number: MB 160-99836~1-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:01        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:01:38     Real Time: 1802   sec
        Analysis Time: 2/10/2014 02:33        Dead Time: 0.10   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.605E-01          780.8     1.253E+00    1.253E+00    4.821E+00
NA-22      0.000E+00         1000.0     6.081E-02    6.081E-02    4.481E-01
K-40      -3.311E+00          561.8     1.860E+01    1.860E+01    1.369E+01
Sc-46      1.077E-01          104.3     1.124E-01    1.125E-01    7.158E-01
CR-51      2.895E-02         5154.0     1.492E+00    1.492E+00    5.508E+00
MN-54     -1.275E-02         1720.0     2.193E-01    2.193E-01    8.376E-01
FE-59      7.223E-02          561.2     4.053E-01    4.053E-01    1.567E+00
Co-56      4.600E-02          468.3     2.154E-01    2.154E-01    3.276E-01
CO-57      8.006E-02          134.5     1.077E-01    1.078E-01    3.509E-01
CO-58      0.000E+00         1000.0     4.322E-02    4.322E-02    1.383E+00
CO-60      0.000E+00         1000.0     8.899E-02    8.899E-02    4.638E-01
ZN-65     -2.602E-01          205.4     5.346E-01    5.347E-01    1.966E+00
NB-94     -2.729E-03         6615.0     1.805E-01    1.805E-01    7.007E-01
ZR-95      0.000E+00          707.1     1.499E-01    1.499E-01    1.169E+00
NB-95      0.000E+00         1000.0     1.846E-01    1.846E-01    6.565E-01
RU-103     1.257E-02         1398.0     1.757E-01    1.757E-01    6.645E-01
RH-106    -7.531E-01          304.3     2.292E+00    2.292E+00    8.319E+00
AG-108M    3.916E-02          309.2     1.211E-01    1.211E-01    5.228E-01
AG-110M    1.668E-01           96.8     1.614E-01    1.617E-01    7.508E-01
SN-113    -1.568E-01          162.8     2.552E-01    2.554E-01    9.070E-01
SB-124     4.493E-02          237.4     1.067E-01    1.067E-01    9.867E-01
SB-125    -3.486E-02          109.5     3.818E-02    3.822E-02    1.960E+00
I-131      2.422E-02           86.6     2.097E-02    2.101E-02    6.891E-01
Gd-153     6.286E-02          107.8     6.774E-02    6.785E-02    1.110E+00
Ga-68      3.315E+00          172.0     5.703E+00    5.706E+00    2.201E+01
Tc-99m     7.314E-02          143.1     1.047E-01    1.047E-01    3.675E-01
BA-133    -1.111E-01          196.7     2.185E-01    2.186E-01    7.905E-01
CS-134     1.963E-01           78.3     1.536E-01    1.540E-01    1.153E+00
CS-137    -1.513E-01          158.9     2.404E-01    2.405E-01    8.633E-01
CE-139     4.556E-02          233.9     1.066E-01    1.066E-01    3.861E-01
Ba-140     2.232E-01          205.3     4.583E-01    4.585E-01    3.155E+00
La-140     1.677E-01           66.8     1.120E-01    1.124E-01    1.760E+00
CE-141     7.574E-02          250.8     1.899E-01    1.900E-01    6.811E-01
CE-144     1.320E-01          582.2     7.685E-01    7.686E-01    2.806E+00
PM-144     2.884E-02          154.7     4.460E-02    4.463E-02    8.780E-01
EU-152     3.551E-02          357.1     1.268E-01    1.268E-01    1.998E+00
EU-154     8.745E-02          286.1     2.502E-01    2.502E-01    6.110E+00
EU-155    -2.511E-01          167.2     4.198E-01    4.200E-01    1.480E+00
HF-181     1.639E-01          107.8     1.766E-01    1.768E-01    6.015E-01
Ta-182     8.744E-01           70.8     6.190E-01    6.205E-01    1.946E+00
Hg-203     7.117E-03         2070.0     1.473E-01    1.473E-01    5.498E-01
TL-208     1.109E-01          201.9     2.239E-01    2.240E-01    8.126E-01
pm-146     1.688E-01          181.7     3.066E-01    3.068E-01    1.878E+00

Page 931 of 1443



y-88      -3.855E-02          541.6     2.088E-01    2.088E-01    8.070E-01
Cd-113m    1.611E+03          112.7     1.815E+03    1.818E+03    6.358E+03
Cd-109    -8.483E-01          331.4     2.812E+00    2.812E+00    1.000E+01
PB-210    -6.077E+00          390.7     2.374E+01    2.375E+01    1.950E+01
PB-212    -3.966E-01          384.5     1.525E+00    1.525E+00    1.220E+00
PB-214     4.831E-01           84.8     4.095E-01    4.102E-01    1.506E+00
BI-207     1.558E-01           91.7     1.428E-01    1.430E-01    4.969E-01
BI-212    -4.652E-01          482.3     2.244E+00    2.244E+00    8.635E+00
BI-214     1.141E-01          490.9     5.602E-01    5.603E-01    2.268E+00
BI-210M    3.985E-02          268.2     1.068E-01    1.069E-01    8.120E-01
RA-224     1.833E-01         1424.0     2.610E+00    2.610E+00    9.741E+00
AC-228     7.696E-01           73.2     5.633E-01    5.647E-01    2.101E+00
TH-227    -2.088E-01          507.5     1.060E+00    1.060E+00    3.835E+00
TH-229     8.735E-01          234.8     2.051E+00    2.052E+00    9.495E+00
TH-234     1.324E+00          127.8     1.692E+00    1.694E+00    1.405E+01
PA-231    -5.962E-01          154.4     9.206E-01    9.212E-01    1.836E+01
PA-233     1.102E-01          243.5     2.684E-01    2.685E-01    1.730E+00
PA-234     5.813E-01           90.4     5.254E-01    5.262E-01    2.085E+00
PA-234M    2.576E+01           98.1     2.528E+01    2.531E+01    8.914E+01
U-235     -2.751E-01          183.6     5.050E-01    5.052E-01    3.221E+00
AM-241     4.994E-01           69.7     3.479E-01    3.489E-01    1.157E+00
Np-237     4.188E-02         1594.0     6.677E-01    6.677E-01    2.453E+00
Ir-192     1.435E-02          128.7     1.847E-02    1.849E-02    5.519E-01
Cs-136    -8.034E-02          294.4     2.365E-01    2.366E-01    8.721E-01
Np-239     1.565E-01          229.7     3.595E-01    3.597E-01    1.290E+00
Nd-147     6.733E-03        14240.0     9.589E-01    9.589E-01    3.812E+00
-----------------------------------------------------------------------------
Total      1.648E+03

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Sample description                                             
      99836_Gamma_MB 160-99836~1-A                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140355.An1

 Acquisition information
        Start time:                 2/10/2014 2:01:38 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:01:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    5 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2800

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.59    46.48        42.       -10.    -0.006   157.96   0.818s
 AM-241    237.92    59.55        20.        10.     0.006    69.67   0.832s
 TH-234    252.54    63.20        42.         2.     0.001    43.42   0.836s
 BA-133    323.61    80.96        32.         7.     0.004   115.07   0.854s
 Cd-109    352.84    88.26        34.        -3.    -0.001   331.42   0.861s
 Nd-147    363.68    90.97        55.        -8.    -0.005   130.70   0.865s
 TH-234    369.89    92.52        48.         8.     0.004    48.70   0.866 
 AC-228    369.73    92.48        32.        19.     0.011    47.92   0.867s
 Gd-153    391.56    97.93        28.        -3.    -0.002   275.63   0.871s
 Gd-153    410.25   102.60        15.         6.     0.003   107.75   0.877s
 Np-239    419.44   104.90        27.        -6.    -0.003   136.79   0.878s
 EU-155    419.24   104.85        25.        -4.    -0.002   167.17   0.879s

Page 934 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    424.48   106.16        21.         3.     0.002   229.72   0.880s
 CO-57     488.93   122.26        22.         1.     0.001   519.26   0.897s
 CE-144    532.63   133.17        23.         1.     0.001   582.19   0.909s
 HF-181    545.02   136.27        20.         5.     0.003   141.97   0.911 
 CO-57     544.75   136.20        19.         5.     0.003   134.50   0.912 
 Tc-99m    561.35   140.35        23.         5.     0.003   143.11   0.916s
 U-235     572.62   143.17        28.        -4.    -0.002   183.56   0.919s
 CE-141    582.04   145.52        23.         3.     0.002   250.77   0.921s
 Ba-140    652.81   163.20        35.        -5.    -0.003   186.34   0.939s
 U-235     652.17   163.04        44.        -8.    -0.005   118.14   0.939s
 CE-139    663.58   165.89        17.         3.     0.001   233.87   0.942s
 TH-229    771.40   192.83        27.         3.     0.002   234.77   0.970s
 U-235     819.15   204.76        20.         1.     0.000   963.42   0.982s
 TH-229    836.62   209.12        14.         1.     0.000   604.59   0.988s
 TH-227    941.79   235.40        26.        -1.    -0.001   507.46   1.013s
 PB-212    954.04   238.46        33.       -10.    -0.005   158.15   1.016 
 EU-152    977.39   244.29        13.         1.     0.001   357.08   1.022 
 TH-227   1023.89   255.91        23.        -3.    -0.002   224.64   1.034s
 Cd-113m  1055.23   263.74        14.         5.     0.003   112.65   1.041 
 BI-210M  1060.43   265.04        16.        -1.    -0.001   596.92   1.044s
 I-131    1139.71   284.85         6.         5.     0.003    86.58   1.062s
 Ir-192   1182.97   295.66        23.         3.     0.002   254.04   1.074s
 PB-212   1199.29   299.74        14.         2.     0.001   247.70   1.078 
 PA-231   1198.84   299.62        14.         2.     0.001   243.56   1.078s
 PA-233   1198.83   299.62        14.         2.     0.001   243.54   1.078s
 PA-231   1210.93   302.65        23.        -4.    -0.002   189.91   1.081s
 BA-133   1211.03   302.67        22.        -3.    -0.002   203.50   1.081s
 Ba-140   1218.30   304.49        18.         3.     0.002   205.34   1.083s
 BI-210M  1219.52   304.79        18.         2.     0.001   268.15   1.083s
 Ir-192   1232.96   308.15        17.         2.     0.001   246.66   1.086s
 Ir-192   1263.82   315.86        17.        -4.    -0.002   154.27   1.094s
 La-140   1316.76   329.09        13.         9.     0.005    66.81   1.107s
 AC-228   1353.79   338.34        15.         3.     0.002   195.95   1.116s
 PB-214   1407.02   351.64        21.         8.     0.004    27.78   0.806s
 BA-133   1418.80   354.59        15.        -3.    -0.002   196.70   1.134s
 I-131    1458.29   364.45        20.        -3.    -0.002   218.17   1.142s
 BA-133   1539.07   384.64        11.         6.     0.003    91.36   1.161s
 SN-113   1565.01   391.12        19.        -4.    -0.002   162.83   1.169s
 SB-125   1712.00   427.86        16.        -4.    -0.002   166.31   1.205s
 AG-108M  1736.19   433.90        10.         1.     0.000   785.46   1.211s
 SB-125   1849.53   462.23         7.         3.     0.002   142.60   1.240s
 Ir-192   1873.34   468.17        12.        -3.    -0.002   183.15   1.244s
 PM-144   1908.56   476.98         9.         2.     0.001   254.09   1.253s
 BE-7     1911.26   477.65        10.         1.     0.000   780.82   1.254s
 HF-181   1927.00   481.59         9.         3.     0.002   162.18   1.258s
 La-140   1940.26   484.90         8.        -1.     0.000   485.97   1.263s
 RH-106   2045.46   511.19        37.        17.     0.009    56.40   1.287s
 CS-134   2251.22   562.62         9.         3.     0.002   144.60   1.336s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2276.88   569.03         9.         2.     0.001   193.26   1.342s
 PA-234   2284.12   570.84         6.         5.     0.003    90.38   1.342s
 BI-207   2284.04   570.82         7.         5.     0.003    91.68   1.343s
 TL-208   2338.43   584.41        14.         3.     0.002   201.85   1.355s
 SB-125   2400.69   599.98        17.        -4.    -0.002   160.97   1.372s
 BI-214   2439.72   609.73        34.         2.     0.001    44.15   1.381s
 RU-103   2439.82   609.76        21.        16.     0.009    47.04   1.382 
 AG-108M  2456.36   613.89        22.        -4.    -0.002   165.12   1.385s
 PM-144   2473.53   618.18        14.         3.     0.001   209.34   1.389s
 RH-106   2487.94   621.79        20.        -2.    -0.001   304.29   1.393s
 SB-125   2542.82   635.50        13.        -2.    -0.001   231.97   1.406s
 I-131    2547.58   636.69        15.        -3.    -0.001   224.19   1.407s
 AG-110M  2632.04   657.80         9.         2.     0.001   193.80   1.427s
 CS-137   2646.84   661.50        14.        -3.    -0.002   158.86   1.430s
 PM-144   2783.46   695.66        18.        -2.    -0.001   327.06   1.463s
 SB-124   2894.44   723.40         8.         2.     0.001   237.40   1.488s
 AG-108M  2894.94   723.52         9.         1.     0.001   309.21   1.488s
 EU-154   2893.76   723.23         8.         1.     0.001   286.07   1.488s
 BI-212   2907.54   726.67         9.        -1.     0.000   482.34   1.492s
 pm-146   2939.35   734.62         8.         2.     0.001   181.71   1.500s
 PA-234M  3067.22   766.59         9.         3.     0.002   153.62   1.528s
 BI-212   3143.27   785.60         8.         3.     0.002   132.87   1.546s
 CS-134   3211.43   802.64         7.         6.     0.003    78.25   1.561s
 Cs-136   3274.69   818.46        14.        -2.    -0.001   294.39   1.576s
 AG-110M  3540.50   884.92         4.         3.     0.002   101.90   1.637s
 y-88     3592.78   897.99         8.        -1.     0.000   541.55   1.649s
 AC-228   3647.38   911.64         5.         5.     0.003    73.20   1.661s
 AG-110M  3749.63   937.21         7.         2.     0.001   190.65   1.685s
 PA-234   3767.08   941.57         7.         0.     0.000   895.92   1.692s
 EU-152   3856.30   963.88        10.        -1.    -0.001   422.97   1.709 
 EU-154   3987.79   996.76        14.        -3.    -0.002   160.54   1.737s
 PA-234M  4003.95  1000.80         7.         3.     0.002   122.17   1.742s
 EU-154   4017.77  1004.25        14.        -4.    -0.002   159.79   1.745s
 Ga-68    4308.93  1077.07         4.         2.     0.001   172.04   1.809s
 FE-59    4401.35  1100.18         9.         1.     0.000   561.18   1.828s
 EU-152   4440.03  1109.85        12.        -3.    -0.002   183.85   1.839 
 ZN-65    4467.83  1116.80        11.        -2.    -0.001   205.42   1.843s
 BI-214   4479.19  1119.64        12.        -2.    -0.001   104.11   1.847s
 Sc-46    4479.04  1119.61         7.         4.     0.002   104.35   1.847s
 Ta-182   4478.81  1119.55         4.         5.     0.003    78.64   1.847s
 CO-60    4694.95  1173.61         7.        -1.     0.000   636.70   1.892s
 Ta-182   4757.64  1189.29         6.         3.     0.002   117.73   1.906s
 Co-56    4955.41  1238.75        17.         1.     0.001   468.35   1.948s
 K-40     5843.26  1460.85        16.        -5.    -0.003   237.56   2.133s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.6051E-01                                      5.31E+01             
                           477.60 1.605E-01 ?(  4.821E+00 7.81E+02 1.05E+01 G  
 
K-40     N  -3.3112E+00                                      4.66E+11             
                          1460.83-3.311E+00 ?(P 1.369E+01 2.38E+02 1.07E+01 G  
 
Sc-46    F   1.0773E-01                                      8.38E+01             
                           889.28-2.479E-03 %(  7.158E-01 7.25E+03 1.00E+02 G  
                          1120.55 2.179E-01 ?(  8.058E-01 1.04E+02 1.00E+02 G  
 
CR-51    F   2.8953E-02                                      2.77E+01             
                           320.08 2.895E-02 %(  5.508E+00 5.15E+03 9.94E+00 G  
 
MN-54    C  -1.2748E-02                                      3.12E+02             
                           834.85-1.275E-02 %(  8.376E-01 1.72E+03 1.00E+02 G  
 
FE-59    F   7.2225E-02                                      4.45E+01             
                          1099.25 7.222E-02 ?(  1.567E+00 5.61E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   2.842E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   4.5998E-02                                      7.73E+01             
                           846.77 0.000E+00 ?(  3.276E-01 1.00E+03 9.99E+01 G  
                          1238.28 1.156E-01 ?(  1.995E+00 4.68E+02 6.61E+01 G  
                          1037.84 0.000E+00 -   2.705E+00 1.00E+03 1.41E+01 G  
                          1771.35 0.000E+00 -   3.750E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   8.0063E-02                                      2.72E+02             
                           122.06 1.852E-02 ?(  3.509E-01 5.19E+02 8.56E+01 G  
                           136.47 5.733E-01  (  2.712E+00 1.35E+02 1.07E+01 G  
 
ZN-65    F  -2.6024E-01                                      2.44E+02             
                          1115.55-2.602E-01 ?(  1.966E+00 2.05E+02 5.06E+01 G  
 
NB-94    I  -2.7288E-03                                      7.41E+06             
                           702.63-2.729E-03 %(  7.007E-01 6.61E+03 9.79E+01 G  
                           871.10-1.312E-03 %   4.415E-01 7.39E+03 9.99E+01 G  
 
RU-103   I   1.2573E-02                                      3.93E+01             
                           497.05 1.257E-02 %(  6.645E-01 1.40E+03 9.09E+01 G  
                           610.30 9.852E+00     1.462E+01 4.70E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -7.5312E-01                                      3.74E+02             
                           621.92-7.531E-01 ?(  8.319E+00 3.04E+02 9.93E+00 G  
                          1050.36 3.730E-01 %   3.504E+01 2.13E+03 1.56E+00 G  
                           511.86 2.571E+00 &   4.723E+00 5.64E+01 2.00E+01 GA 
 
AG-108M  C   3.9162E-02                                      1.53E+05             
                           433.94 1.730E-02 ?(  5.228E-01 7.85E+02 9.05E+01 G  
                           722.94 6.094E-02 ?(  7.150E-01 3.09E+02 9.08E+01 G  
                           614.28-1.639E-01 +   9.576E-01 1.65E+02 8.98E+01 G  
 
AG-110M  F   1.6681E-01                                      2.50E+02             
                           884.68 2.057E-01 ?(  7.508E-01 1.02E+02 7.27E+01 G  
                           657.76 8.828E-02 ?(  6.350E-01 1.94E+02 9.46E+01 G  
                           937.49 3.008E-01 ?(  2.144E+00 1.91E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   1.967E+00 1.00E+03 2.43E+01 G  
                           763.94 0.000E+00 -   4.633E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -1.5675E-01                                      1.15E+02             
                           391.69-1.568E-01 ?(  9.070E-01 1.63E+02 6.40E+01 G  
 
SB-124   F   4.4930E-02                                      6.02E+01             
                           602.73 0.000E+00 ?(  9.867E-01 1.00E+03 9.83E+01 G  
                          1690.98 0.000E+00 ?(  1.171E+00 1.00E+03 4.78E+01 G  
                           722.79 6.520E-01 ?(  5.829E+00 2.37E+02 1.08E+01 G  
 
SB-125   I  -3.4857E-02                                      1.01E+03             
                           427.88-3.296E-01 ?(  1.960E+00 1.66E+02 2.96E+01 G  
                           600.50-7.449E-01 +   4.271E+00 1.61E+02 1.79E+01 G  
                           635.89-7.218E-01 +   6.147E+00 2.32E+02 1.13E+01 G  
                           463.37 7.986E-01 ?(  4.161E+00 1.43E+02 1.05E+01 G  
 
I-131    I   2.4219E-02                                      8.02E+00             
                           364.48-8.792E-02 ?(  6.891E-01 2.18E+02 8.17E+01 G  
                           284.30 1.516E+00 ?(  4.538E+00 8.66E+01 6.14E+00 G  
                           636.97-1.263E+00 +   1.031E+01 2.24E+02 7.17E+00 G  
 
Gd-153   F   6.2863E-02                                      2.42E+02             
                            97.50-1.128E-01 ?(  1.110E+00 2.76E+02 3.00E+01 G  
                           103.20 3.046E-01 ?(  1.143E+00 1.08E+02 2.18E+01 G  
 
Ga-68    C   3.3149E+00                                      4.71E-02             
                          1077.40 3.315E+00 ?(  2.201E+01 1.72E+02 3.30E+00 G  
 
Tc-99m   I   7.3138E-02                                      2.51E-01             
                           140.51 7.314E-02 ?(  3.675E-01 1.43E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -1.1109E-01                                      3.85E+03             
                           356.00-1.111E-01 ?(  7.905E-01 1.97E+02 6.20E+01 G  
                           302.85-3.883E-01 +   2.821E+00 2.03E+02 1.83E+01 G  
                           383.84 1.627E+00     5.123E+00 9.14E+01 8.94E+00 GA 
                            80.99 2.853E-01 ?   1.130E+00 1.15E+02 3.41E+01 GA 
 
CS-134   I   1.9632E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  1.153E+00 1.00E+03 9.76E+01 G  
                           795.87 0.000E+00 ?(  3.653E-01 1.00E+03 8.55E+01 G  
                           569.32 4.989E-01 ?(  3.571E+00 1.93E+02 1.54E+01 G  
                           801.95 2.759E+00 ?(  7.322E+00 7.83E+01 8.69E+00 G  
                           563.24 1.278E+00 ?(  6.691E+00 1.45E+02 8.35E+00 G  
 
CS-137   I  -1.5133E-01                                      1.10E+04             
                           661.66-1.513E-01 ?(  8.633E-01 1.59E+02 8.52E+01 G  
 
CE-139   F   4.5560E-02                                      1.38E+02             
                           165.85 4.556E-02 ?(  3.861E-01 2.34E+02 7.99E+01 G  
 
Ba-140   I   2.2321E-01                                      1.28E+01             
                           537.26 0.000E+00 ?(  3.155E+00 1.00E+03 2.44E+01 G  
                           162.66-1.044E+00 +   6.818E+00 1.86E+02 6.22E+00 G  
                           304.85 1.492E+00 &(  1.103E+01 2.05E+02 4.29E+00 G  
 
La-140   I   1.6765E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.760E+00 1.00E+03 9.54E+01 G  
                           487.02-5.538E-02 +   1.040E+00 4.86E+02 4.55E+01 G  
                           328.76 9.555E-01 &(  2.110E+00 6.68E+01 2.03E+01 G  
                           815.77 0.000E+00 -   1.367E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   7.5735E-02                                      3.25E+01             
                           145.44 7.573E-02 ?(  6.811E-01 2.51E+02 4.82E+01 G  
 
CE-144   I   1.3201E-01                                      2.85E+02             
                           133.54 1.320E-01 &(  2.806E+00 5.82E+02 1.11E+01 G  
 
PM-144   C   2.8835E-02                                      3.63E+02             
                           696.54-7.355E-02 ?(  8.780E-01 3.27E+02 9.90E+01 G  
                           618.06 9.232E-02 ?(  7.043E-01 2.09E+02 9.91E+01 G  
                           476.81 1.204E-01 &(  1.150E+00 2.54E+02 4.20E+01 G  
 
EU-152   F   3.5513E-02                                      4.94E+03             
                           344.29 0.000E+00  (  1.998E+00 1.00E+03 2.65E+01 G  
                          1112.07-1.107E+00 +   7.425E+00 1.84E+02 1.36E+01 G  
                           121.78 0.000E+00  (  1.051E+00 1.00E+03 2.86E+01 G  
                           778.92 0.000E+00  (  2.376E+00 1.00E+03 1.29E+01 G  
                           964.11-3.673E-01 +   5.896E+00 4.23E+02 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69 3.542E-01  (  4.706E+00 3.57E+02 7.58E+00 G  
                          1408.00-3.324E-02 %   4.389E+00 3.25E+03 2.10E+01 GA 
 
EU-154   I   8.7450E-02                                      3.14E+03             
                           873.23 0.000E+00 ?(  6.110E+00 1.00E+03 1.23E+01 G  
                           123.10-9.836E-03 %   7.515E-01 2.08E+03 4.08E+01 G  
                          1274.54 0.000E+00 ?(  1.273E+00 1.00E+03 3.52E+01 G  
                           723.36 2.927E-01 ?(  3.173E+00 2.86E+02 2.02E+01 G  
                          1004.77-9.997E-01 +   5.727E+00 1.60E+02 1.80E+01 G  
                           996.33-1.659E+00 +   9.562E+00 1.61E+02 1.06E+01 G  
 
EU-155   I  -2.5110E-01                                      1.81E+03             
                           105.31-2.511E-01 ?(  1.480E+00 1.67E+02 2.12E+01 G  
                            86.54 1.697E-02 %   1.094E+00 1.76E+03 3.07E+01 G  
 
HF-181   F   1.6387E-01                                      4.24E+01             
                           482.00 1.013E-01 &(  6.015E-01 1.62E+02 8.05E+01 G  
                           133.02-4.542E-03 &   7.498E-01 4.49E+03 4.33E+01 G  
                           345.83-4.616E-03 %   3.653E+00 2.13E+04 1.51E+01 G  
                           136.30 1.025E+00  (  5.123E+00 1.42E+02 5.85E+00 G  
 
Ta-182   F   8.7441E-01                                      1.14E+02             
                          1121.30 7.271E-01 ?(  1.946E+00 7.86E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   1.605E+00 1.00E+03 2.70E+01 G  
                          1189.05 1.192E+00 &(  5.059E+00 1.18E+02 1.62E+01 G  
 
Hg-203   F   7.1170E-03                                      4.66E+01             
                           279.20 7.117E-03 %(  5.498E-01 2.07E+03 8.15E+01 G  
 
TL-208   N   1.1094E-01                                      6.98E+02             
                           583.02 1.109E-01 ?(  8.126E-01 2.02E+02 8.45E+01 G  
                           277.28 0.000E+00 -   1.034E+01 1.00E+03 6.31E+00 G  
                           860.56 0.000E+00 -   2.668E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   1.6875E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  1.878E+00 1.00E+03 3.40E+01 G  
                           735.72 4.238E-01 ?(  2.852E+00 1.82E+02 2.25E+01 G  
                           453.88 1.168E-02 %   8.420E-01 1.89E+03 6.50E+01 G  
 
y-88     F  -3.8549E-02                                      1.07E+02             
                           898.04-3.855E-02 ?(  8.070E-01 5.42E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.022E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.6108E+03                                      5.33E+03             
                           263.70 1.611E+03 ?(  6.358E+03 1.13E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F  -8.4834E-01                                      4.53E+02             
                            88.04-8.483E-01 ?(  1.000E+01 3.31E+02 3.79E+00 G  
 
PB-210   N  -6.0770E+00                                      8.14E+03             
                            46.54-6.077E+00 &(P 1.950E+01 1.58E+02 4.25E+00 G  
 
PB-212   N  -3.9659E-01                                      6.98E+02             
                           238.63-3.966E-01  (P 1.220E+00 1.58E+02 4.33E+01 G  
                           300.03 1.435E+00     1.301E+01 2.48E+02 3.28E+00 GA 
 
PB-214   N   4.8311E-01                                      5.84E+05             
                           351.93 4.831E-01  (P 1.506E+00 2.78E+01 3.76E+01 G  
                           295.09-9.968E-01 & P 3.042E+00 1.00E+03 1.93E+01 G  
                           242.00-3.592E-02 & P 5.445E+00 2.32E+02 7.43E+00 GA 
 
BI-207   C   1.5575E-01                                      1.18E+04             
                           569.70 1.558E-01 ?(  4.969E-01 9.17E+01 9.77E+01 G  
                          1063.66 0.000E+00 -   5.227E-01 1.00E+03 7.45E+01 G  
 
BI-212   N  -4.6523E-01                                      6.98E+02             
                           727.17-4.652E-01 ?(  8.635E+00 4.82E+02 7.55E+00 G  
                           785.42 1.111E+01 ?   5.326E+01 1.33E+02 1.28E+00 GA 
 
BI-214   N   1.1413E-01                                      5.84E+05             
                           609.31 1.141E-01 *(P 2.268E+00 4.41E+01 4.61E+01 G  
                          1120.29-5.969E-01 + P 6.925E+00 1.04E+02 1.51E+01 G  
                          1764.49-2.875E+00 % P 7.024E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   3.9845E-02                                      1.10E+09             
                           265.83-3.652E-02 ?(  8.120E-01 5.97E+02 5.00E+01 G  
                           304.90 1.762E-01 &(  1.715E+00 2.68E+02 2.80E+01 G  
 
RA-224   N   1.8334E-01                                      6.98E+02             
                           240.99 1.833E-01 &(  9.741E+00 1.42E+03 4.10E+00 G  
 
AC-228   N   7.6957E-01                                      2.10E+03             
                           911.07 8.566E-01 ?(  2.101E+00 7.32E+01 2.90E+01 G  
                           968.97 0.000E+00 -   9.037E+00 1.00E+03 1.75E+01 G  
                           338.32 5.595E-01 ?(  3.963E+00 1.96E+02 1.20E+01 G  
                            93.35 4.214E+00     6.443E+00 4.79E+01 5.56E+00 XA 
 
TH-227   N  -2.0879E-01                                      7.95E+03             
                           235.97-2.088E-01 ?(  3.835E+00 5.07E+02 1.23E+01 G  
                            50.14 0.000E+00 &   8.290E+00 1.00E+03 8.00E+00 G  
                           256.24-8.414E-01 &   6.756E+00 2.25E+02 7.00E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   8.7354E-01                                      2.68E+06             
                           193.51 1.136E+00 &(  9.495E+00 2.35E+02 4.40E+00 G  
                           210.85 4.871E-01 ?(  1.104E+01 6.05E+02 2.99E+00 G  
 
TH-234   N   1.3239E+00                                      1.63E+12             
                            63.29 8.271E-01 *(P 1.405E+01 4.34E+01 3.81E+00 G  
                            92.59 1.663E+00  (P 7.780E+00 4.87E+01 5.58E+00 G  
 
PA-231   N  -5.9616E-01                                      1.20E+07             
                           302.65-2.720E+00 ?(  1.836E+01 1.90E+02 2.88E+00 G  
                           300.07 1.890E+00 ?(  1.689E+01 2.44E+02 2.46E+00 G  
 
PA-233   C   1.1021E-01                                      7.82E+08             
                           312.01 0.000E+00 ?(  1.730E+00 1.00E+03 3.60E+01 G  
                           300.18 7.501E-01 ?(  6.703E+00 2.44E+02 6.20E+00 G  
 
PA-234   N   5.8129E-01                                      1.63E+12             
                           131.29 0.000E+00 &(  2.085E+00 1.00E+03 1.80E+01 G  
                           946.02-1.490E-01 +   5.308E+00 8.96E+02 1.34E+01 G  
                           569.47 1.857E+00 ?(  5.832E+00 9.04E+01 8.20E+00 G  
                           883.24 0.000E+00 -   3.521E+00 1.00E+03 9.60E+00 G  
                           880.53 0.000E+00 -   1.698E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   2.5755E+01                                      1.63E+12             
                          1001.00 2.022E+01 ?(  8.914E+01 1.22E+02 8.37E-01 G  
                           766.41 4.152E+01 ?(  2.325E+02 1.54E+02 2.94E-01 G  
 
U-235    N  -2.7510E-01                                      2.57E+11             
                           143.79-4.973E-01 ?(  3.221E+00 1.84E+02 1.10E+01 G  
                           205.33 2.111E-01 ?(  7.520E+00 9.63E+02 5.01E+00 G  
                           163.38-2.323E+00 &   9.401E+00 1.18E+02 5.08E+00 G  
 
AM-241   T   4.9935E-01                                      1.58E+05             
                            59.54 4.994E-01 *(  1.157E+00 6.97E+01 3.59E+01 G  
 
Np-237   F   4.1881E-02                                      2.14E+06             
                            86.49 4.188E-02 %(  2.453E+00 1.59E+03 1.31E+01 G  
 
Ir-192   F   1.4345E-02                                      7.40E+01             
                           316.49-1.007E-01 ?(  5.519E-01 1.54E+02 8.70E+01 G  
                           468.06-1.573E-01 +   1.048E+00 1.83E+02 5.18E+01 G  
                           308.44 1.650E-01 &(  1.477E+00 2.47E+02 3.18E+01 G  
                           295.95 1.877E-01 ?(  1.712E+00 2.54E+02 3.02E+01 G  
 
Cs-136   F  -8.0338E-02                                      1.30E+01             
                           818.50-8.034E-02 ?(  8.721E-01 2.94E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   4.813E-01 1.00E+03 8.00E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           340.57 3.638E-03 %   9.712E-01 7.01E+03 4.69E+01 G  
 
Np-239   T   1.5652E-01                                      2.36E+00             
                           103.70-2.850E-01 +   1.359E+00 1.37E+02 2.40E+01 X  
                           106.13 1.565E-01  (  1.290E+00 2.30E+02 2.27E+01 G  
                            99.50-3.126E-02 %   1.966E+00 1.70E+03 1.50E+01 X  
 
Nd-147       6.7329E-03                                      1.11E+01             
                           531.00 6.733E-03 %(  3.812E+00 1.42E+04 1.30E+01 G  
                            91.10-3.652E-01 +   1.636E+00 1.31E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.48        42.       -10.    -0.006   157.96  -6.077E+00  P
 AM-241      59.55        20.        10.     0.006    69.67   4.994E-01   
 TH-234      63.20        42.         2.     0.001    43.42   8.271E-01  P
 BA-133      80.96        32.         7.     0.004   115.07   2.853E-01   
 Cd-109      88.26        34.        -3.    -0.001   331.42  -8.483E-01   

Page 943 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147      90.97        55.        -8.    -0.005   130.70  -3.652E-01   
 TH-234      92.52        48.         8.     0.004    48.70   1.663E+00  P
 AC-228      92.48        32.        19.     0.011    47.92   4.214E+00   
 Gd-153      97.93        28.        -3.    -0.002   275.63  -1.128E-01   
 Gd-153     102.60        15.         6.     0.003   107.75   3.046E-01   
 Np-239     104.90        27.        -6.    -0.003   136.79  -2.850E-01   
 EU-155     104.85        25.        -4.    -0.002   167.17  -2.511E-01   
 Np-239     106.16        21.         3.     0.002   229.72   1.565E-01   
 CO-57      122.26        22.         1.     0.001   519.26   1.852E-02   
 CE-144     133.17        23.         1.     0.001   582.19   1.320E-01   
 HF-181     136.27        20.         5.     0.003   141.97   1.025E+00   
 CO-57      136.20        19.         5.     0.003   134.50   5.733E-01   
 Tc-99m     140.35        23.         5.     0.003   143.11   7.314E-02   
 U-235      143.17        28.        -4.    -0.002   183.56  -4.973E-01   
 CE-141     145.52        23.         3.     0.002   250.77   7.573E-02   
 Ba-140     163.20        35.        -5.    -0.003   186.34  -1.044E+00   
 U-235      163.04        44.        -8.    -0.005   118.14  -2.323E+00   
 CE-139     165.89        17.         3.     0.001   233.87   4.556E-02   
 TH-229     192.83        27.         3.     0.002   234.77   1.136E+00   
 U-235      204.76        20.         1.     0.000   963.42   2.111E-01   
 TH-229     209.12        14.         1.     0.000   604.59   4.871E-01   
 TH-227     235.40        26.        -1.    -0.001   507.46  -2.088E-01   
 TH-227     255.91        23.        -3.    -0.002   224.64  -8.414E-01   
 Cd-113m    263.74        14.         5.     0.003   112.65   1.611E+03   
 BI-210M    265.04        16.        -1.    -0.001   596.92  -3.652E-02   
 I-131      284.85         6.         5.     0.003    86.58   1.516E+00   
 Ir-192     295.66        23.         3.     0.002   254.04   1.877E-01   
 PA-231     299.62        14.         2.     0.001   243.56   1.890E+00   
 PA-233     299.62        14.         2.     0.001   243.54   7.501E-01   
 PA-231     302.65        23.        -4.    -0.002   189.91  -2.720E+00   
 BA-133     302.67        22.        -3.    -0.002   203.50  -3.883E-01   
 Ba-140     304.49        18.         3.     0.002   205.34   1.492E+00   
 BI-210M    304.79        18.         2.     0.001   268.15   1.762E-01   
 Ir-192     308.15        17.         2.     0.001   246.66   1.650E-01   
 Ir-192     315.86        17.        -4.    -0.002   154.27  -1.007E-01   
 La-140     329.09        13.         9.     0.005    66.81   9.555E-01   
 AC-228     338.34        15.         3.     0.002   195.95   5.595E-01   
 BA-133     354.59        15.        -3.    -0.002   196.70  -1.111E-01   
 I-131      364.45        20.        -3.    -0.002   218.17  -8.792E-02   
 BA-133     384.64        11.         6.     0.003    91.36   1.627E+00   
 SN-113     391.12        19.        -4.    -0.002   162.83  -1.568E-01   
 SB-125     427.86        16.        -4.    -0.002   166.31  -3.296E-01   
 AG-108M    433.90        10.         1.     0.000   785.46   1.730E-02   
 SB-125     462.23         7.         3.     0.002   142.60   7.986E-01   
 Ir-192     468.17        12.        -3.    -0.002   183.15  -1.573E-01   
 PM-144     476.98         9.         2.     0.001   254.09   1.204E-01   
 BE-7       477.65        10.         1.     0.000   780.82   1.605E-01   
 HF-181     481.59         9.         3.     0.002   162.18   1.013E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     484.90         8.        -1.     0.000   485.97  -5.538E-02   
 RH-106     511.19        37.        17.     0.009    56.40   2.571E+00   
 CS-134     562.62         9.         3.     0.002   144.60   1.278E+00   
 CS-134     569.03         9.         2.     0.001   193.26   4.989E-01   
 PA-234     570.84         6.         5.     0.003    90.38   1.857E+00   
 BI-207     570.82         7.         5.     0.003    91.68   1.558E-01   
 TL-208     584.41        14.         3.     0.002   201.85   1.109E-01   
 SB-125     599.98        17.        -4.    -0.002   160.97  -7.449E-01   
 BI-214     609.73        34.         2.     0.001    44.15   1.141E-01  P
 RU-103     609.76        21.        16.     0.009    47.04   9.852E+00   
 AG-108M    613.89        22.        -4.    -0.002   165.12  -1.639E-01   
 PM-144     618.18        14.         3.     0.001   209.34   9.232E-02   
 RH-106     621.79        20.        -2.    -0.001   304.29  -7.531E-01   
 SB-125     635.50        13.        -2.    -0.001   231.97  -7.218E-01   
 I-131      636.69        15.        -3.    -0.001   224.19  -1.263E+00   
 AG-110M    657.80         9.         2.     0.001   193.80   8.828E-02   
 CS-137     661.50        14.        -3.    -0.002   158.86  -1.513E-01   
 PM-144     695.66        18.        -2.    -0.001   327.06  -7.355E-02   
 SB-124     723.40         8.         2.     0.001   237.40   6.520E-01   
 AG-108M    723.52         9.         1.     0.001   309.21   6.094E-02   
 EU-154     723.23         8.         1.     0.001   286.07   2.927E-01   
 BI-212     726.67         9.        -1.     0.000   482.34  -4.652E-01   
 pm-146     734.62         8.         2.     0.001   181.71   4.238E-01   
 PA-234M    766.59         9.         3.     0.002   153.62   4.152E+01   
 BI-212     785.60         8.         3.     0.002   132.87   1.111E+01   
 CS-134     802.64         7.         6.     0.003    78.25   2.759E+00   
 Cs-136     818.46        14.        -2.    -0.001   294.39  -8.034E-02   
 AG-110M    884.92         4.         3.     0.002   101.90   2.057E-01   
 y-88       897.99         8.        -1.     0.000   541.55  -3.855E-02   
 AC-228     911.64         5.         5.     0.003    73.20   8.566E-01   
 AG-110M    937.21         7.         2.     0.001   190.65   3.008E-01   
 PA-234     941.57         7.         0.     0.000   895.92  -1.490E-01   
 EU-154     996.76        14.        -3.    -0.002   160.54  -1.659E+00   
 PA-234M   1000.80         7.         3.     0.002   122.17   2.022E+01   
 EU-154    1004.25        14.        -4.    -0.002   159.79  -9.997E-01   
 Ga-68     1077.07         4.         2.     0.001   172.04   3.315E+00   
 FE-59     1100.18         9.         1.     0.000   561.18   7.222E-02   
 ZN-65     1116.80        11.        -2.    -0.001   205.42  -2.602E-01   
 BI-214    1119.64        12.        -2.    -0.001   104.11  -5.969E-01  P
 Sc-46     1119.61         7.         4.     0.002   104.35   2.179E-01   
 Ta-182    1119.55         4.         5.     0.003    78.64   7.271E-01   
 CO-60     1173.61         7.        -1.     0.000   636.70  -3.521E-02   
 Ta-182    1189.29         6.         3.     0.002   117.73   1.192E+00   
 Co-56     1238.75        17.         1.     0.001   468.35   1.156E-01   
 K-40      1460.85        16.        -5.    -0.003   237.56  -3.311E+00  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.6051E-01    1.6051E-01    7.808E+02%                4.82E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.48E-01
 K-40   #A   -3.3112E+00   -3.3112E+00    5.618E+02%                1.37E+01
 Sc-46  #A    1.0773E-01    1.0773E-01    1.043E+02%                7.16E-01
 CR-51  #A    2.8952E-02    2.8953E-02    5.154E+03%                5.51E+00
 MN-54  #A   -1.2748E-02   -1.2748E-02    1.720E+03%                8.38E-01
 FE-59  #A    7.2224E-02    7.2225E-02    5.612E+02%                1.57E+00
 Co-56  #A    4.5998E-02    4.5998E-02    4.683E+02%                3.28E-01
 CO-57  #A    8.0063E-02    8.0063E-02    1.345E+02%                3.51E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.38E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.64E-01
 ZN-65  #A   -2.6024E-01   -2.6024E-01    2.054E+02%                1.97E+00
 NB-94  #A   -2.7288E-03   -2.7288E-03    6.615E+03%                7.01E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.17E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.57E-01
 RU-103 #A    1.2573E-02    1.2573E-02    1.398E+03%                6.64E-01
 RH-106 #A   -7.5312E-01   -7.5312E-01    3.043E+02%                8.32E+00
 AG-108M#A    3.9162E-02    3.9162E-02    3.092E+02%                5.23E-01
 AG-110M#A    1.6681E-01    1.6681E-01    9.678E+01%                7.51E-01
 SN-113 #A   -1.5675E-01   -1.5675E-01    1.628E+02%                9.07E-01
 SB-124 #A    4.4930E-02    4.4930E-02    2.374E+02%                9.87E-01
 SB-125 #A   -3.4857E-02   -3.4857E-02    1.095E+02%                1.96E+00
 I-131  #A    2.4218E-02    2.4219E-02    8.658E+01%                6.89E-01
 Gd-153 #A    6.2863E-02    6.2863E-02    1.078E+02%                1.11E+00
 Ga-68  #A    3.2935E+00    3.3149E+00    1.720E+02%                2.20E+01
 Tc-99m #A    7.3050E-02    7.3138E-02    1.431E+02%                3.67E-01
 BA-133 #A   -1.1109E-01   -1.1109E-01    1.967E+02%                7.91E-01
 CS-134 #A    1.9632E-01    1.9632E-01    7.825E+01%                1.15E+00
 CS-137 #A   -1.5133E-01   -1.5133E-01    1.589E+02%                8.63E-01
 CE-139 #A    4.5560E-02    4.5560E-02    2.339E+02%                3.86E-01
 Ba-140 #A    2.2321E-01    2.2321E-01    2.053E+02%                3.16E+00
 La-140 #A    1.6765E-01    1.6765E-01    6.681E+01%                1.76E+00
 CE-141 #A    7.5734E-02    7.5735E-02    2.508E+02%                6.81E-01
 CE-144 #A    1.3201E-01    1.3201E-01    5.822E+02%                2.81E+00
 PM-144 #A    2.8835E-02    2.8835E-02    1.547E+02%                8.78E-01
 EU-152  A    3.5513E-02    3.5513E-02    3.571E+02%                2.00E+00
 EU-154 #A    8.7450E-02    8.7450E-02    2.861E+02%                6.11E+00
 EU-155 #A   -2.5110E-01   -2.5110E-01    1.672E+02%                1.48E+00
 HF-181 #A    1.6387E-01    1.6387E-01    1.078E+02%                6.02E-01
 Ta-182 #A    8.7441E-01    8.7441E-01    7.079E+01%                1.95E+00
 Hg-203 #A    7.1169E-03    7.1170E-03    2.070E+03%                5.50E-01
 TL-208 #A    1.1094E-01    1.1094E-01    2.019E+02%                8.13E-01
 pm-146 #A    1.6875E-01    1.6875E-01    1.817E+02%                1.88E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:54 AMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140355.An1             
                                                                                 
 y-88   #A   -3.8549E-02   -3.8549E-02    5.416E+02%                8.07E-01
 Cd-113m#A    1.6108E+03    1.6108E+03    1.127E+02%                6.36E+03
 Cd-109 #A   -8.4834E-01   -8.4834E-01    3.314E+02%                1.00E+01
 PB-210 #A   -6.0770E+00   -6.0770E+00    3.907E+02%                1.95E+01
 PB-212  A   -3.9659E-01   -3.9659E-01    3.845E+02%                1.22E+00
 PB-214  A    4.8311E-01    4.8311E-01    8.475E+01%                1.51E+00
 BI-207 #A    1.5575E-01    1.5575E-01    9.168E+01%                4.97E-01
 BI-212 #A   -4.6523E-01   -4.6523E-01    4.823E+02%                8.64E+00
 BI-214 #A    1.1413E-01    1.1413E-01    4.909E+02%                2.27E+00
 BI-210M#A    3.9845E-02    3.9845E-02    2.682E+02%                8.12E-01
 RA-224 #A    1.8334E-01    1.8334E-01    1.424E+03%                9.74E+00
 AC-228 #A    7.6957E-01    7.6957E-01    7.320E+01%                2.10E+00
 TH-227 #A   -2.0879E-01   -2.0879E-01    5.075E+02%                3.84E+00
 TH-229 #A    8.7354E-01    8.7354E-01    2.348E+02%                9.49E+00
 TH-234 #A    1.3239E+00    1.3239E+00    1.278E+02%                1.40E+01
 PA-231 #A   -5.9616E-01   -5.9616E-01    1.544E+02%                1.84E+01
 PA-233 #A    1.1021E-01    1.1021E-01    2.435E+02%                1.73E+00
 PA-234 #A    5.8129E-01    5.8129E-01    9.038E+01%                2.09E+00
 PA-234M#A    2.5755E+01    2.5755E+01    9.814E+01%                8.91E+01
 U-235  #A   -2.7510E-01   -2.7510E-01    1.836E+02%                3.22E+00
 AM-241 #A    4.9935E-01    4.9935E-01    6.967E+01%                1.16E+00
 Np-237 #A    4.1881E-02    4.1881E-02    1.594E+03%                2.45E+00
 Ir-192 #A    1.4345E-02    1.4345E-02    1.287E+02%                5.52E-01
 Cs-136 #A   -8.0337E-02   -8.0338E-02    2.944E+02%                8.72E-01
 Np-239 #A    1.5650E-01    1.5652E-01    2.297E+02%                1.29E+00
 Nd-147 #A    6.7328E-03    6.7329E-03    1.424E+04%                3.81E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140361 
-----------------------------------------------------------------------------                      
   Sample Description: 99836_Gamma_LCS 160-99836~2-A 
             Detector: Ge 4 SN/181        
             Batch ID: 99836                  
    Work Order Number: Gamma   
           Lot Number: LCS 160-99836~2-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:03        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:03:32     Real Time: 1812   sec
        Analysis Time: 2/10/2014 02:34        Dead Time: 0.64   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 4_2014-02-08_0605.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.538E+00          226.4     1.480E+01    1.480E+01    4.994E+01
K-40      -4.813E+00         2000.0     9.627E+01    9.627E+01    1.668E+01
CO-60      2.793E+02            1.6     4.590E+00    1.476E+01    1.099E+00
I-131      1.013E+00          242.7     2.458E+00    2.458E+00    4.510E+00
CS-134     1.645E+00           93.0     1.530E+00    1.533E+00    5.222E+00
CS-137     3.834E+02            1.7     6.463E+00    2.097E+01    4.734E+00
EU-152     5.310E+00          100.9     5.360E+00    5.367E+00    1.542E+01
EU-154     9.525E+00           95.1     9.054E+00    9.067E+00    4.818E+01
EU-155     6.853E-02         4748.0     3.254E+00    3.254E+00    1.101E+01
TL-208     8.044E+00           23.6     1.900E+00    1.945E+00    3.779E+00
PB-210     1.237E+04            1.3     1.637E+02    7.448E+02    2.852E+02
PB-212     9.690E+00           30.3     2.933E+00    2.999E+00    7.069E+00
PB-214     1.018E+01           30.5     3.100E+00    3.145E+00    7.968E+00
BI-212     1.008E+01          139.0     1.401E+01    1.402E+01    6.292E+01
BI-214     1.301E+01           24.1     3.133E+00    3.205E+00    7.189E+00
AC-228    -7.149E+00          103.4     7.392E+00    7.401E+00    2.476E+01
Pa-234    -4.505E-01          886.0     3.991E+00    3.991E+00    1.348E+01
TH-234    -2.920E+01          254.8     7.439E+01    7.441E+01    1.097E+02
PA-234M    2.943E+01           88.2     2.596E+01    2.601E+01    8.486E+02
U-235      8.779E+00           75.5     6.630E+00    6.645E+00    2.119E+01
AM-241     1.218E+03            1.1     1.309E+01    6.453E+01    1.982E+01
-----------------------------------------------------------------------------
Total      1.436E+04

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
 Sample description                                             
      99836_Gamma_LCS 160-99836~2-A                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140361.An1

 Acquisition information
        Start time:                 2/10/2014 2:03:32 AM
        Live time:               1800
        Real time:               1812
        Dead time:                  0.64 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:03:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-02-08_0605.PBC
                                                 2/8/2014 6:05:58 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1990

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.56    11449.   1.32   1.04  1.208E-02    46.54   4.250  1.237E+04 PB210 
    59.61    13526.   1.08   1.05  1.722E-02    59.54  35.900  1.217E+03 AM241 
    74.77       85.  39.06   0.51  2.142E-02
    88.09      460.  11.94   0.97  2.354E-02
   121.50       21. 155.63   0.87  2.426E-02   121.78  28.580    PBC<MDA EU152 
   125.84       19. 101.79   0.44  2.406E-02
   142.80       31.  92.17   0.89  2.273E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  6.911E+00 U235  
   163.38       24. 119.66   0.91  2.083E-02   163.38   5.080    PBC<MDA U235  
                                               163.38   5.080  1.281E+01 U235  
   209.31       66.  45.37   0.45  1.736E-02
   238.54      124.  28.75   1.03  1.565E-02   238.63  43.300  9.689E+00 PB212 
   277.68       13. 194.12   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
   283.86        6. 413.70   1.02  1.359E-02   284.30   6.140    PBC<MDA I131  
   294.71       46.  51.43   0.84  1.319E-02   295.09  19.300    PBC<MDA PB214 
   341.16        5. 377.78   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
   344.60        6. 392.74   1.07  1.164E-02   344.29  26.500    PBC<MDA EU152 
   351.70       79.  32.66   0.82  1.143E-02   351.93  37.600  1.021E+01 PB214 
   363.53        3. 770.64   1.09  1.111E-02   364.48  81.700    PBC<MDA I131  
   582.64       92.  23.61   1.06  7.539E-03   583.02  84.500  8.023E+00 TL208 
   592.31       15.  50.27   0.39  7.440E-03
   608.74       83.  24.09   0.73  7.266E-03   609.31  46.090  1.377E+01 BI214 
   636.80        7. 242.68   1.33  7.001E-03   636.97   7.170    PBC<MDA I131  
   661.39     3987.   1.69   1.46  6.783E-03   661.66  85.210  3.834E+02 CS137 
   766.93       17.  88.24   1.44  5.990E-03   766.41   0.294    PBC<MDA PA234M
   784.58       11. 138.97   1.45  5.867E-03   785.42   1.280    PBC<MDA BI212 
   796.99       17.  94.85   1.46  5.802E-03   795.87  85.530    PBC<MDA CS134 
   800.57       16.  93.03   1.47  5.765E-03   801.95   8.690    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   859.83       29.  60.97   1.52  5.429E-03   860.56  12.420    PBC<MDA TL208 
   873.04       18.  95.05   1.53  5.362E-03   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  1.513E+01 EU154 
   963.39       15. 140.01   1.60  4.927E-03   964.11  14.605    PBC<MDA EU152 
  1004.84        9. 188.37   1.63  4.756E-03  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  5.708E+00 EU154 
  1111.64       15. 100.93   1.72  4.359E-03  1112.07  13.644    PBC<MDA EU152 
  1172.95     2044.   2.36   1.93  4.163E-03  1173.24  99.900  2.730E+02 CO60  
  1332.18     1916.   2.28   1.85  3.728E-03  1332.50  99.980  2.856E+02 CO60  
  1764.01        9.  49.24   2.21  2.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.54    74.77       378.        85. 3.953E+03   39.06   0.506  -      s 
   351.78    88.09       764.       526. 2.234E+04    8.62   0.972  -        
   502.73   125.84       167.        19. 7.967E+02  101.79   0.444  -       c
   836.45   209.31       266.        66. 3.830E+03   45.37   0.455  -      s 
  2368.10   592.31        20.        15. 2.038E+03   50.27   0.393  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.76    46.56      3130.     11431.     6.350     1.32   1.044s
 AM-241    237.95    59.61      2178.     13526.     7.514     1.08   1.050s
 TH-234    254.23    63.69       850.       -37.    -0.020   183.19   0.816s
 EU-155    345.85    86.60       965.       -69.    -0.038    65.01   0.837s
 TH-234    363.40    90.99       453.       -25.    -0.014   488.34   0.843s
 EU-152    485.36   121.50       530.        21.     0.012   155.63   0.870s
 EU-154    490.88   122.88       512.       -17.    -0.009   192.12   0.871s
 Pa-234    524.40   131.26       469.        -3.    -0.002   886.01   0.878s
 U-235     570.54   142.80       393.        31.     0.017    92.17   0.890s
 U-235     652.81   163.38       414.        24.     0.014   119.66   0.908s
 PB-212    953.31   238.54       321.       118.     0.066    28.75   1.033 
 TL-208   1109.83   277.68       318.        13.     0.007   194.12   1.011 
 I-131    1134.55   283.86       329.         6.     0.003   413.70   1.018s
 PB-214   1177.92   294.71       165.        46.     0.026    51.43   0.836 
 PB-212   1192.40   298.33       238.        -6.    -0.003   355.30   1.032s
 AC-228   1363.68   341.16       170.         5.     0.003   377.78   1.066s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   1377.41   344.60       317.         6.     0.004   392.74   1.071s
 PB-214   1405.81   351.70       160.        79.     0.044    32.66   0.817s
 I-131    1453.12   363.53       232.         3.     0.002   770.64   1.089s
 BE-7     1911.00   478.02       305.       -11.    -0.006   226.38   1.189s
 CS-134   2251.68   563.21       167.        -7.    -0.004   248.74   1.264s
 CS-134   2278.25   569.85       150.       -22.    -0.012    82.18   1.269s
 Pa-234   2278.15   569.83       128.       -16.    -0.009   105.27   1.269s
 TL-208   2329.42   582.64        76.        92.     0.051    23.61   1.055s
 BI-214   2433.80   608.74        76.        83.     0.046    24.09   0.726s
 I-131    2546.04   636.80       147.         7.     0.004   242.68   1.327s
 CS-137   2644.40   661.39       100.      3987.     2.215     1.69   1.464 
 EU-154   2892.35   723.38       137.        -5.    -0.003   360.09   1.401s
 PA-234M  3066.57   766.93       110.        17.     0.010    88.24   1.437s
 EU-152   3123.75   781.22        99.        -2.    -0.001   815.44   1.448s
 BI-212   3137.18   784.58       105.        11.     0.006   138.97   1.453s
 CS-134   3186.83   796.99       114.        17.     0.009    94.85   1.462s
 CS-134   3201.17   800.57        97.        16.     0.009    93.03   1.467s
 TL-208   3438.23   859.83       140.        29.     0.016    60.97   1.516 
 EU-154   3491.10   873.04       136.        18.     0.010    95.05   1.526s
 Pa-234   3521.01   880.52       141.        -8.    -0.004   214.72   1.532s
 AC-228   3637.88   909.73       189.       -19.    -0.011   103.40   1.557s
 Pa-234   3786.98   946.99       230.        -9.    -0.005   229.94   1.586s
 EU-152   3852.58   963.39       218.        15.     0.008   140.01   1.601s
 EU-154   3967.14   992.02       115.        -5.    -0.003   300.62   1.627s
 PA-234M  4007.87  1002.20       156.       -11.    -0.006   162.75   1.631s
 EU-154   4018.42  1004.84       133.         9.     0.005   188.37   1.634s
 EU-152   4445.81  1111.64       108.        15.     0.008   100.93   1.720s
 CO-60    4691.16  1172.95        46.      2044.     1.135     2.36   1.926 
 EU-154   5093.49  1273.48        18.        -3.    -0.002   185.30   1.848s
 CO-60    5328.43  1332.18         0.      1916.     1.064     2.28   1.846 
 EU-152   5631.45  1407.89         7.         0.     0.000   900.94   1.951s
 BI-214   7057.17  1764.01         5.         9.     0.005    49.24   2.214s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.5380E+00                                      5.31E+01             
                           477.60-6.538E+00 ?(  4.994E+01 2.26E+02 1.05E+01 G  
 
K-40     N  -4.8133E+00                                      4.66E+11             
                          1460.83-4.813E+00 %(P 1.668E+01 1.00E+03 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-60    F   2.7934E+02                                      1.93E+03             
                          1332.50 2.856E+02  (  1.099E+00 2.28E+00 1.00E+02 G  
                          1173.24 2.730E+02  (  4.608E+00 2.36E+00 9.99E+01 G  
 
I-131    I   1.0128E+00                                      8.02E+00             
                           364.48 1.716E-01 ?(  4.510E+00 7.71E+02 8.17E+01 G  
                           284.30 4.145E+00 ?(  5.805E+01 4.14E+02 6.14E+00 G  
                           636.97 7.915E+00 &(  6.554E+01 2.43E+02 7.17E+00 G  
 
CS-134   I   1.6449E+00                                      7.54E+02             
                           604.71 7.384E-02 %(  5.222E+00 2.06E+03 9.76E+01 G  
                           795.87 1.849E+00 &(  5.883E+00 9.48E+01 8.55E+01 G  
                           569.32-1.027E+01 +   2.811E+01 8.22E+01 1.54E+01 G  
                           801.95 1.729E+01  (  5.400E+01 9.30E+01 8.69E+00 G  
                           563.24-6.378E+00 +   5.403E+01 2.49E+02 8.35E+00 G  
 
CS-137   I   3.8338E+02                                      1.10E+04             
                           661.66 3.834E+02  (  4.734E+00 1.69E+00 8.52E+01 G  
 
EU-152   F   5.3103E+00                                      4.94E+03             
                           344.29 1.160E+00 ?(  1.542E+01 3.93E+02 2.65E+01 G  
                           121.78 1.692E+00 ?(  8.810E+00 1.56E+02 2.86E+01 G  
                           778.92-1.262E+00 +   3.573E+01 8.15E+02 1.29E+01 G  
                           964.11 1.172E+01 ?(  5.525E+01 1.40E+02 1.46E+01 G  
                          1112.07 1.409E+01 &(  4.783E+01 1.01E+02 1.36E+01 G  
                          1408.00-3.036E-01 -   1.089E+01 9.01E+02 2.10E+01 G  
 
EU-154   I   9.5254E+00                                      3.14E+03             
                           873.23 1.513E+01 *(  4.818E+01 9.50E+01 1.23E+01 G  
                           123.10-9.449E-01 -   6.086E+00 1.92E+02 4.08E+01 G  
                          1274.54-1.383E+00 -   9.180E+00 1.85E+02 3.52E+01 G  
                           723.36-2.023E+00 -   2.499E+01 3.60E+02 2.02E+01 G  
                          1004.77 5.708E+00 ?(  3.661E+01 1.88E+02 1.80E+01 G  
                           996.33-5.582E+00 &   5.766E+01 3.01E+02 1.06E+01 G  
 
EU-155   I   6.8529E-02                                      1.81E+03             
                           105.31 6.853E-02 &(  1.101E+01 4.75E+03 2.12E+01 G  
                            86.54-5.328E+00 &   1.143E+01 6.50E+01 3.07E+01 G  
 
TL-208   N   8.0441E+00                                      6.98E+02             
                           583.02 8.023E+00 *(  3.779E+00 2.36E+01 8.45E+01 G  
                           277.28 8.328E+00  (  5.445E+01 1.94E+02 6.31E+00 G  
                           860.56 2.377E+01 +   4.770E+01 6.10E+01 1.24E+01 G  
 
PB-210   N   1.2374E+04                                      8.14E+03             
                            46.54 1.237E+04 *(P 2.852E+02 1.32E+00 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   9.6895E+00                                      6.98E+02             
                           238.63 9.689E+00  (P 7.069E+00 2.88E+01 4.33E+01 G  
                           300.03-8.050E+00 -   9.716E+01 3.55E+02 3.28E+00 G  
 
PB-214   N   1.0176E+01                                      5.84E+05             
                           351.93 1.021E+01  (  7.968E+00 3.27E+01 3.76E+01 G  
                           295.09 1.011E+01  (  1.364E+01 5.14E+01 1.93E+01 G  
                           242.00 0.000E+00 -   4.916E+01 1.00E+03 7.43E+00 G  
 
BI-212   N   1.0082E+01                                      6.98E+02             
                           727.17-1.595E+00 %(  6.292E+01 1.14E+03 7.55E+00 G  
                           785.42 7.896E+01 ?(  3.728E+02 1.39E+02 1.28E+00 G  
 
BI-214   N   1.3007E+01                                      5.84E+05             
                           609.31 1.377E+01  (  7.189E+00 2.41E+01 4.61E+01 G  
                          1120.29-1.029E-01 %   4.210E+01 1.17E+04 1.51E+01 G  
                          1764.49 1.073E+01 ?(  1.596E+01 4.92E+01 1.54E+01 G  
 
AC-228   N  -7.1485E+00                                      2.10E+03             
                           911.07-7.148E+00 ?(  2.476E+01 1.03E+02 2.90E+01 G  
                           968.97 6.709E-01 %   4.293E+01 1.87E+03 1.75E+01 G  
                           338.32 1.928E+00 &   2.490E+01 3.78E+02 1.20E+01 G  
                                                            Energy duplication    
                            93.35 0.000E+00 +   4.890E+01 1.00E+03 5.56E+00 XA 
 
Pa-234   N  -4.5049E-01                                      1.63E+12             
                           131.29-4.505E-01 &(  1.348E+01 8.86E+02 1.80E+01 G  
                           569.47-1.379E+01 +   4.882E+01 1.05E+02 8.20E+00 G  
                           946.02-7.805E+00 +   6.078E+01 2.30E+02 1.34E+01 G  
                           883.24 0.000E+00 +   6.016E+01 1.00E+03 9.60E+00 G  
                           880.53-1.379E+01 +   1.010E+02 2.15E+02 6.00E+00 G  
 
TH-234   N  -2.9197E+01                                      1.63E+12             
                            63.29-2.920E+01 ?(P 1.097E+02 1.83E+02 3.81E+00 G  
                            92.59-1.036E+01 + P 4.230E+01 4.88E+02 5.58E+00 G  
 
PA-234M  N   2.9425E+01                                      1.63E+12             
                          1001.00-1.539E+02 &(  8.486E+02 1.63E+02 8.37E-01 G  
                           766.41 5.512E+02 &(  1.628E+03 8.82E+01 2.94E-01 G  
 
U-235    N   8.7787E+00                                      2.57E+11             
                           143.79 6.911E+00 &(  2.119E+01 9.22E+01 1.10E+01 G  
                           205.33 8.444E-01 %   5.934E+01 2.07E+03 5.01E+00 G  
                           163.38 1.281E+01  (  5.120E+01 1.20E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35 0.000E+00 -   4.681E+01 1.00E+03 5.81E+00 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   1.2175E+03                                      1.58E+05             
                            59.54 1.217E+03 *(  1.982E+01 1.08E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-234      63.69       850.       -37.    -0.020   183.19  -2.920E+01  P
 EU-155      86.60       965.       -69.    -0.038    65.01  -5.328E+00   
 TH-234      90.99       453.       -25.    -0.014   488.34  -1.036E+01  P
 EU-152     121.50       530.        21.     0.012   155.63   1.692E+00   
 EU-154     122.88       512.       -17.    -0.009   192.12  -9.449E-01   
 Pa-234     131.26       469.        -3.    -0.002   886.01  -4.505E-01   
 U-235      142.80       393.        31.     0.017    92.17   6.911E+00   
 U-235      163.38       414.        24.     0.014   119.66   1.281E+01   
 I-131      283.86       329.         6.     0.003   413.70   4.145E+00   
 AC-228     341.16       170.         5.     0.003   377.78   1.928E+00   
 EU-152     344.60       317.         6.     0.004   392.74   1.160E+00   
 I-131      363.53       232.         3.     0.002   770.64   1.716E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BE-7       478.02       305.       -11.    -0.006   226.38  -6.538E+00   
 CS-134     563.21       167.        -7.    -0.004   248.74  -6.378E+00   
 CS-134     569.85       150.       -22.    -0.012    82.18  -1.027E+01   
 Pa-234     569.83       128.       -16.    -0.009   105.27  -1.379E+01   
 I-131      636.80       147.         7.     0.004   242.68   7.915E+00   
 EU-154     723.38       137.        -5.    -0.003   360.09  -2.023E+00   
 PA-234M    766.93       110.        17.     0.010    88.24   5.512E+02   
 EU-152     781.22        99.        -2.    -0.001   815.44  -1.262E+00   
 BI-212     784.58       105.        11.     0.006   138.97   7.896E+01   
 CS-134     796.99       114.        17.     0.009    94.85   1.849E+00   
 CS-134     800.57        97.        16.     0.009    93.03   1.729E+01   
 EU-154     873.04       136.        18.     0.010    95.05   1.513E+01   
 Pa-234     880.52       141.        -8.    -0.004   214.72  -1.379E+01   
 AC-228     909.73       189.       -19.    -0.011   103.40  -7.148E+00   
 Pa-234     946.99       230.        -9.    -0.005   229.94  -7.805E+00   
 EU-152     963.39       218.        15.     0.008   140.01   1.172E+01   
 EU-154     992.02       115.        -5.    -0.003   300.62  -5.582E+00   
 PA-234M   1002.20       156.       -11.    -0.006   162.75  -1.539E+02   
 EU-154    1004.84       133.         9.     0.005   188.37   5.708E+00   
 EU-152    1111.64       108.        15.     0.008   100.93   1.409E+01   
 EU-154    1273.48        18.        -3.    -0.002   185.30  -1.383E+00   
 EU-152    1407.89         7.         0.     0.000   900.94  -3.036E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.5380E+00   -6.5380E+00    2.264E+02%                4.99E+01
 K-40   #A   -4.8133E+00   -4.8133E+00    2.000E+03%                1.67E+01
 CO-60        2.7934E+02    2.7934E+02    1.643E+00%                1.10E+00
 I-131  #A    1.0127E+00    1.0128E+00    2.427E+02%                4.51E+00
 CS-134 #A    1.6449E+00    1.6449E+00    9.303E+01%                5.22E+00
 CS-137       3.8338E+02    3.8338E+02    1.686E+00%                4.73E+00
 EU-152 #A    5.3103E+00    5.3103E+00    1.009E+02%                1.54E+01
 EU-154 #A    9.5254E+00    9.5254E+00    9.505E+01%                4.82E+01
 EU-155 #A    6.8529E-02    6.8529E-02    4.748E+03%                1.10E+01
 TL-208       8.0441E+00    8.0441E+00    2.361E+01%                3.78E+00
 PB-210 #     1.2374E+04    1.2374E+04    1.323E+00%                2.85E+02
 PB-212       9.6895E+00    9.6895E+00    3.027E+01%                7.07E+00
 PB-214       1.0176E+01    1.0176E+01    3.046E+01%                7.97E+00
 BI-212 #A    1.0082E+01    1.0082E+01    1.390E+02%                6.29E+01
 BI-214 #     1.3007E+01    1.3007E+01    2.409E+01%                7.19E+00
 AC-228 #A   -7.1485E+00   -7.1485E+00    1.034E+02%                2.48E+01
 Pa-234 #A   -4.5049E-01   -4.5049E-01    8.860E+02%                1.35E+01
 TH-234 #A   -2.9197E+01   -2.9197E+01    2.548E+02%                1.10E+02
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:34:34 AMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140361.An1             
                                                                                 
 PA-234M#A    2.9425E+01    2.9425E+01    8.824E+01%                8.49E+02
 U-235  #A    8.7787E+00    8.7787E+00    7.552E+01%                2.12E+01
 AM-241 #     1.2175E+03    1.2175E+03    1.075E+00%                1.98E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.429E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.4294643E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140379 
-----------------------------------------------------------------------------                      
   Sample Description: 99836_Gamma_160-5175-A-31-G 
             Detector: Ge9 S/N100228730   
             Batch ID: 99836                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-31-G
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 20:39        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 20:39:46     Real Time: 1802   sec
        Analysis Time: 2/10/2014 21:09        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.386E-03        43420.0     1.470E+00    1.470E+00    5.466E+00
NA-22     -1.684E-01          194.3     3.274E-01    3.275E-01    1.173E+00
K-40       1.166E+02            6.9     8.029E+00    1.000E+01    8.314E+00
Sc-46      6.482E-01           29.0     1.882E-01    1.911E-01    7.290E-01
CR-51      2.167E-01          604.4     1.310E+00    1.310E+00    4.761E+00
MN-54     -8.750E-02          342.4     2.996E-01    2.997E-01    1.069E+00
FE-59      1.683E-01          150.5     2.534E-01    2.535E-01    1.702E+00
Co-56      3.085E-01          106.4     3.282E-01    3.286E-01    7.613E-01
CO-57      8.255E-02          274.3     2.264E-01    2.265E-01    5.724E-01
CO-58      3.363E-02          672.8     2.263E-01    2.263E-01    8.343E-01
CO-60      1.298E-01          107.0     1.388E-01    1.390E-01    3.900E-01
ZN-65      6.557E-01           60.0     3.931E-01    3.945E-01    1.262E+00
NB-94      2.447E-02          530.1     1.297E-01    1.297E-01    7.314E-01
ZR-95     -5.070E-02          846.3     4.291E-01    4.291E-01    1.571E+00
NB-95     -2.883E-02          803.8     2.317E-01    2.317E-01    8.496E-01
RU-103    -7.311E-03         2399.0     1.754E-01    1.754E-01    6.501E-01
RH-106     1.139E+00          232.1     2.644E+00    2.645E+00    6.648E+00
AG-108M    7.093E-02          259.0     1.837E-01    1.837E-01    6.568E-01
AG-110M   -4.910E-02          132.9     6.523E-02    6.528E-02    1.296E+00
SN-113    -5.929E-02          478.4     2.836E-01    2.836E-01    1.012E+00
SB-124    -1.438E-01          149.9     2.156E-01    2.158E-01    7.567E-01
SB-125     2.943E-01          193.2     5.685E-01    5.687E-01    2.012E+00
I-131      2.499E-01           71.0     1.774E-01    1.778E-01    7.130E-01
Gd-153    -2.350E-01          215.8     5.071E-01    5.073E-01    1.740E+00
Ga-68     -2.371E+00          397.4     9.425E+00    9.426E+00    3.468E+01
Tc-99m    -1.450E-01          139.0     2.015E-01    2.017E-01    6.830E-01
BA-133    -4.410E-01           82.5     3.637E-01    3.644E-01    1.219E+00
CS-134     2.969E-05           92.1     2.735E-05    2.739E-05    7.897E-01
CS-137     5.393E-02          412.7     2.226E-01    2.226E-01    8.165E-01
CE-139     9.755E-03         2029.0     1.979E-01    1.979E-01    6.907E-01
Ba-140     3.714E-01          179.8     6.678E-01    6.681E-01    2.392E+00
La-140     1.578E-01           79.2     1.250E-01    1.253E-01    1.048E+00
CE-141     5.906E-03         5089.0     3.006E-01    3.006E-01    1.052E+00
CE-144    -4.147E-01          304.6     1.263E+00    1.263E+00    4.371E+00
PM-144     1.495E-02         1441.0     2.155E-01    2.155E-01    7.936E-01
EU-152     7.968E-02          247.8     1.975E-01    1.975E-01    1.590E+00
EU-154    -3.037E-02          167.4     5.086E-02    5.088E-02    6.805E+00
EU-155     6.275E-01           42.5     2.666E-01    2.688E-01    2.010E+00
HF-181     8.289E-02           88.1     7.298E-02    7.310E-02    8.304E-01
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Ta-182     3.761E+00           28.2     1.060E+00    1.077E+00    2.968E+00
Hg-203     9.555E-04        17830.0     1.704E-01    1.704E-01    6.163E-01
TL-208     9.133E-01           32.9     3.007E-01    3.044E-01    8.983E-01
pm-146     4.858E-02          190.3     9.246E-02    9.249E-02    2.394E+00
y-88      -1.855E-01          129.5     2.403E-01    2.405E-01    8.494E-01
Cd-113m    1.626E+03          143.4     2.332E+03    2.335E+03    8.093E+03
Cd-109     1.044E+01           42.6     4.453E+00    4.491E+00    1.429E+01
PB-210     5.208E+00          109.0     5.679E+00    5.687E+00    1.930E+01
PB-212     3.446E+00           14.4     4.952E-01    5.430E-01    1.300E+00
PB-214     1.107E+01            7.6     8.441E-01    1.022E+00    1.062E+00
BI-207     2.753E-02          152.6     4.200E-02    4.203E-02    6.480E-01
BI-212     2.522E+00          128.5     3.241E+00    3.243E+00    1.129E+01
BI-214     1.046E+01            8.1     8.459E-01    1.005E+00    1.084E+00
BI-210M    3.267E-01           91.1     2.975E-01    2.982E-01    1.007E+00
RA-224     5.220E+00          101.4     5.293E+00    5.303E+00    1.783E+01
AC-228     3.101E+00           23.7     7.334E-01    7.502E-01    2.747E+00
TH-227    -3.258E+00           70.0     2.281E+00    2.291E+00    7.554E+00
TH-229     3.030E-01          990.3     3.001E+00    3.001E+00    1.064E+01
TH-234     2.245E+00           74.6     1.674E+00    1.678E+00    2.356E+01
PA-231     1.519E+00           76.1     1.156E+00    1.159E+00    2.027E+01
PA-233     2.249E-01           77.3     1.738E-01    1.742E-01    1.545E+00
PA-234     2.879E-02         2675.0     7.701E-01    7.701E-01    2.694E+00
PA-234M    2.894E+01           48.4     1.401E+01    1.409E+01    1.009E+02
U-235      1.255E+00           91.6     1.150E+00    1.151E+00    4.185E+00
AM-241     3.180E-01          195.1     6.203E-01    6.205E-01    2.122E+00
Np-237     3.218E+00           42.5     1.367E+00    1.378E+00    4.392E+00
Ir-192     1.318E+00           11.5     1.520E-01    1.708E-01    5.986E-01
Cs-136     7.894E-02          225.7     1.782E-01    1.782E-01    6.579E-01
Np-239    -1.347E-01          289.7     3.902E-01    3.903E-01    1.384E+00
Nd-147     3.119E-02         4369.0     1.363E+00    1.363E+00    5.027E+00
-----------------------------------------------------------------------------
Total      1.845E+03

      Analyst: Siobhan Perry                      
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 Sample description                                             
      99836_Gamma_160-5175-A-31-G                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140379.An1

 Acquisition information
        Start time:                 2/10/2014 8:39:46 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 8:39:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0906

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.50       10. 109.04   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    59.55        8. 195.08   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    74.56       67.  22.69   1.02  4.563E-02
    77.19      126.  13.04   1.03  4.681E-02
    87.20       38.  42.47   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.373E+00 EU155 
                                                88.04   3.790  1.103E+01 Cd109 
    87.21       38.  42.48   1.04  5.010E-02    86.49  13.100  3.217E+00 Np237 
                                                86.54  30.700  1.372E+00 EU155 
                                                88.04   3.790  1.103E+01 Cd109 
    87.23       36.  42.64   1.04  5.051E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.300E+00 EU155 
                                                88.04   3.790  1.044E+01 Cd109 
    92.57       20.  74.56   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                92.59   5.584  3.777E+00 TH234 
    93.25       25.  56.01   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    99.76        8. 185.51   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   121.96        5. 298.65   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
                                               121.78  28.580  1.661E-01 EU152 
   123.48        5. 247.83   1.07  5.305E-02   123.10  40.790    PBC<MDA EU154 
   123.58        6. 195.09   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   132.64       15.  88.05   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
   136.14        3. 463.65   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.972E-01 CO57  
   136.36        3. 460.12   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  2.995E-01 CO57  
   142.73       13.  91.57   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   193.93        1. 990.29   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   204.00        4. 270.41   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   238.45      114.  14.39   0.77  3.734E-02   238.63  43.300  3.714E+00 PB212 
   240.87       14. 101.39   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.88       51.  22.74   1.18  3.697E-02   242.00   7.430  1.039E+01 PB214 
   262.41        6. 143.40   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   267.17       10.  91.08   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.74        2. 578.75   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   284.92       12.  70.98   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.17      115.  13.17   1.19  3.231E-02   295.09  19.300  1.027E+01 PB214 
                                               295.95  30.160  6.587E+00 Ir192 
                                               295.95  30.160  6.587E+00 Ir192 
   300.26       10.  77.29   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.189E+00 PA231 
                                               300.18   6.200  2.853E+00 PA233 
   300.26       10.  76.08   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.29       10.  76.13   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.276E+00 PA231 
                                               300.18   6.200  2.888E+00 PA233 
   308.27        7. 126.31   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  4.140E-01 Ir192 
   319.49        1. 604.35   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.70       11.  79.20   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.03       35.  28.27   1.27  2.940E-02   338.32  12.010  5.544E+00 AC228 
   351.79      222.   7.67   1.18  2.861E-02   351.93  37.600  1.149E+01 PB214 
   365.57        1. 721.21   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   428.07        4. 193.15   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   434.32        3. 258.98   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   454.26        4. 190.33   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   487.43        3. 220.19   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.63       20.  40.88   1.42  2.188E-02   511.86  20.000    PBC<MDA RH106 
   537.52        3. 179.82   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   583.02       28.  32.92   1.48  1.989E-02   583.02  84.500  9.133E-01 TL208 
   609.22      162.   7.62   1.38  1.925E-02   609.31  46.090  1.016E+01 BI214 
                                               610.30   5.750  8.152E+01 RU103 
                                               610.30   5.750  8.152E+01 RU103 
   609.39      127.  10.29   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  6.380E+01 RU103 
   622.02        2. 383.78   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   661.49        1. 412.69   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   726.92        6. 128.48   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   768.18       12.  48.42   1.63  1.620E-02   766.41   0.294    PBC<MDA PA234M
                                               766.41   0.294  1.366E+02 PA234M
   785.06        6.  96.29   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   794.74        5. 123.10   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   810.37        1. 672.85   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   818.66        2. 225.72   1.67  1.540E-02   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  7.894E-02 Cs136 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   818.67        3. 151.51   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  1.005E-01 Cs136 
   846.04        4. 148.35   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.39        1. 559.95   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   871.31        1. 530.09   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   881.15        5. 128.49   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   911.23       14.  46.85   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
   937.65        3. 209.52   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   968.86       15.  45.15   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1038.00        2. 293.74   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1049.45        2. 261.24   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1062.44        3. 218.09   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1115.59        7.  59.95   1.90  1.210E-02  1115.55  50.600    PBC<MDA ZN65  
  1120.31       28.  28.19   1.90  1.205E-02  1120.29  15.100  7.750E+00 BI214 
                                              1120.55  99.987  1.312E+00 Sc46  
                                              1121.30  34.900  3.761E+00 Ta182 
                                              1120.55  99.987  1.312E+00 Sc46  
                                              1121.30  34.900  3.761E+00 Ta182 
  1120.32       28.  29.04   1.90  1.206E-02  1120.29  15.100  7.618E+00 BI214 
                                              1120.55  99.987  1.292E+00 Sc46  
                                              1121.30  34.900  3.704E+00 Ta182 
  1120.33       37.  18.78   1.90  1.206E-02  1120.29  15.100  1.139E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.24        5. 106.96   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1238.02        7. 106.38   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1290.74        3. 150.54   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1408.35        2. 192.25   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  5.547E-01 EU152 
  1460.68      226.   6.65   1.34  9.750E-03  1460.83  10.670  1.166E+02 K40   
  1764.33       12.  35.83   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   297.93    74.58       113.        56. 1.220E+03   39.77   0.575  -      sM
   308.44    77.21        66.       114. 2.436E+03   13.76   0.680  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.63    46.50        58.        10.     0.006   109.04   0.998s
 AM-241    237.81    59.55       104.         8.     0.004   195.08   1.010s
 Np-237    348.40    87.20       111.        38.     0.021    42.47   1.036s
 EU-155    348.44    87.21       111.        38.     0.021    42.48   1.036s
 Cd-109    348.51    87.23       100.        36.     0.020    42.64   1.038s
 Nd-147    364.56    91.24       139.       -11.    -0.006   154.54   1.041s
 TH-234    369.87    92.57        97.        20.     0.011    74.56   1.042s
 AC-228    372.57    93.25        88.        25.     0.014    56.01   1.043 
 Gd-153    391.58    98.00       100.        -7.    -0.004   215.75   1.047s
 Np-239    398.62    99.76       103.         8.     0.004   185.51   1.049s
 Np-239    401.97   100.60        50.        -9.    -0.005   122.26   1.053s
 EU-155    415.50   103.98        67.        -9.    -0.005   130.56   1.054 
 Np-239    435.45   108.97        35.        -3.    -0.002   289.73   1.055s
 EU-152    493.47   123.48        72.         5.     0.003   247.83   1.070s
 CO-57     487.39   121.96        89.         5.     0.003   298.65   1.070s
 EU-154    493.87   123.58        77.         6.     0.004   195.09   1.071s
 HF-181    530.10   132.64        75.        15.     0.008    88.05   1.081s
 CE-144    541.21   135.42        83.        -4.    -0.002   304.61   1.081s
 HF-181    544.09   136.14        92.         3.     0.002   463.65   1.084s
 CO-57     544.98   136.36        92.         3.     0.002   460.12   1.084s
 Tc-99m    562.53   140.75       122.       -12.    -0.006   138.96   1.088s
 U-235     570.44   142.73        70.        13.     0.007    91.57   1.091s
 Ba-140    646.22   161.68        83.        -8.    -0.005   159.59   1.108s
 U-235     645.33   161.45        53.        -1.    -0.001   798.52   1.109s
 TH-229    775.19   193.93        51.         1.     0.001   990.29   1.137s
 U-235     815.47   204.00        52.         4.     0.002   270.41   1.148s
 TH-229    839.55   210.02        64.        -2.    -0.001   655.03   1.153s
 TH-227    945.82   236.59       167.       -27.    -0.015    70.01   1.177s
 PB-212    953.97   238.63        57.       100.     0.056    13.52   1.179D
 RA-224    963.39   240.99        98.        14.     0.008   101.39   1.181D
 PB-214    967.43   242.00        43.        51.     0.029    22.74   1.182D
 EU-152    974.37   243.73       110.       -20.    -0.011    76.33   1.185s
 TH-227   1023.54   256.03        46.        -5.    -0.003   202.71   1.195s
 Cd-113m  1049.05   262.41        36.         6.     0.003   143.40   1.202s
 BI-210M  1068.09   267.17        38.        10.     0.006    91.08   1.204s
 TL-208   1110.38   277.74        37.         2.     0.001   578.75   1.214s
 I-131    1139.10   284.92        29.        12.     0.007    70.98   1.221s
 PB-214   1180.11   295.17        27.       115.     0.064    13.17   1.191 
 Ir-192   1179.93   295.13        26.       111.     0.061    11.54   1.231s
 PB-212   1200.45   300.26        26.        10.     0.006    76.08   1.235s
 PA-231   1200.57   300.29        26.        10.     0.006    76.13   1.235s
 PA-233   1200.43   300.26        26.        10.     0.006    77.29   1.235s
 PA-231   1214.94   303.89        43.        -6.    -0.003   171.58   1.237s
 BA-133   1214.94   303.89        45.        -5.    -0.003   181.95   1.238s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   1211.30   302.97        30.        -2.    -0.001   397.83   1.240s
 BI-210M  1214.54   303.78        39.        -4.    -0.002   202.67   1.240s
 Ir-192   1232.46   308.27        40.         7.     0.004   126.31   1.243s
 PA-233   1247.52   312.03        37.        -5.    -0.003   193.60   1.246s
 Ir-192   1264.58   316.30        32.        -4.    -0.002   203.70   1.250s
 CR-51    1277.35   319.49        25.         1.     0.001   604.35   1.253s
 La-140   1314.18   328.70        34.        11.     0.006    79.20   1.261s
 AC-228   1351.51   338.03        32.        35.     0.020    28.27   1.270 
 Cs-136   1359.09   339.93        59.        -7.    -0.004   154.95   1.272s
 PB-214   1406.52   351.79        15.       222.     0.124     7.67   1.184 
 BA-133   1416.95   354.39        59.       -14.    -0.008    82.47   1.285s
 I-131    1461.66   365.57        32.         1.     0.001   721.21   1.293s
 SN-113   1569.70   392.58        37.        -2.    -0.001   478.36   1.317s
 SB-125   1711.64   428.07        27.         4.     0.002   193.15   1.349s
 AG-108M  1736.65   434.32        26.         3.     0.002   258.98   1.354s
 pm-146   1816.40   454.26        29.         4.     0.002   190.33   1.372s
 Ir-192   1871.16   467.95        23.        -5.    -0.003   151.72   1.384s
 PM-144   1902.07   475.68        26.        -2.    -0.001   360.46   1.392s
 HF-181   1924.36   481.25        28.        -3.    -0.002   234.35   1.396s
 La-140   1949.08   487.43        21.         3.     0.002   220.19   1.401s
 RH-106   2045.89   511.63        24.        20.     0.011    40.88   1.422s
 Ba-140   2149.44   537.52        17.         3.     0.002   179.82   1.444s
 CS-134   2277.76   569.60        20.        -3.    -0.002   212.89   1.471s
 PA-234   2278.19   569.71        20.        -3.    -0.002   203.10   1.471s
 BI-207   2278.77   569.85        19.        -3.    -0.002   213.39   1.471s
 TL-208   2331.44   583.02        28.        28.     0.015    32.92   1.482s
 SB-124   2411.52   603.04        25.        -5.    -0.003   149.95   1.499s
 CS-134   2412.48   603.28        27.        -6.    -0.003   137.05   1.500s
 BI-214   2436.26   609.22        10.       162.     0.090     7.62   1.379 
 RU-103   2436.92   609.39        22.       127.     0.071    10.29   1.505s
 AG-108M  2448.34   612.24        45.       -11.    -0.006    88.31   1.509s
 PM-144   2469.50   617.53        28.        -4.    -0.002   218.03   1.512s
 RH-106   2487.46   622.02        18.         2.     0.001   383.78   1.515s
 SB-125   2547.01   636.91        24.        -2.    -0.001   446.09   1.526s
 CS-137   2645.36   661.49        18.         1.     0.001   412.69   1.548s
 SB-124   2891.45   723.01        26.        -1.    -0.001   695.84   1.598s
 AG-108M  2899.11   724.92        28.        -3.    -0.002   236.70   1.598s
 ZR-95    2898.81   724.85        31.        -3.    -0.001   312.59   1.599s
 BI-212   2907.10   726.92        25.         6.     0.003   128.48   1.601s
 pm-146   2935.22   733.95        21.        -3.    -0.001   258.81   1.608s
 pm-146   2989.94   747.62        21.        -1.    -0.001   458.54   1.617s
 ZR-95    3023.58   756.03        23.        -1.     0.000   846.26   1.625s
 AG-110M  3057.31   764.46        32.        -4.    -0.002   217.42   1.631s
 NB-95    3067.68   767.06        22.        -1.     0.000   803.79   1.632s
 PA-234M  3072.19   768.18        10.        12.     0.007    48.42   1.633s
 EU-152   3117.51   779.51        20.        -3.    -0.001   262.38   1.643s
 BI-212   3139.71   785.06        13.         6.     0.003    96.29   1.648s
 CS-134   3178.43   794.74        14.         5.     0.003   123.10   1.656s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:09:55 PMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140379.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3212.22   803.18        26.        -5.    -0.003   163.11   1.661s
 CO-58    3240.97   810.37        19.         1.     0.001   672.85   1.668s
 La-140   3274.18   818.67         8.         3.     0.002   151.51   1.672s
 Cs-136   3274.13   818.66        11.         2.     0.001   225.72   1.674s
 MN-54    3344.25   836.18        32.        -2.    -0.001   342.43   1.687s
 Co-56    3383.69   846.04        15.         4.     0.002   148.35   1.696s
 TL-208   3441.11   860.39        21.         1.     0.001   559.95   1.707s
 NB-94    3484.78   871.31        13.         1.     0.001   530.09   1.715s
 EU-154   3494.68   873.78        17.        -2.    -0.001   272.18   1.717s
 PA-234   3524.16   881.15        16.         5.     0.003   128.49   1.722s
 PA-234   3534.90   883.83        21.        -1.     0.000   809.40   1.724s
 AG-110M  3541.79   885.55        22.        -4.    -0.002   163.40   1.725s
 y-88     3585.41   896.46        15.        -4.    -0.002   129.53   1.736s
 AC-228   3644.50   911.23        14.        14.     0.008    46.85   1.746s
 AG-110M  3750.22   937.65        15.         3.     0.002   209.52   1.766s
 AC-228   3875.11   968.86        15.        15.     0.008    45.15   1.790s
 EU-154   3987.94   997.06        17.        -2.    -0.001   243.07   1.810s
 PA-234M  4003.21  1000.87        14.        -2.    -0.001   307.55   1.814s
 Co-56    4151.76  1038.00        15.         2.     0.001   293.74   1.841s
 RH-106   4197.60  1049.45        12.         2.     0.001   261.24   1.850s
 BI-207   4249.56  1062.44        19.         3.     0.002   218.09   1.860s
 Ga-68    4307.88  1077.01        17.        -1.    -0.001   397.45   1.870s
 EU-152   4450.02  1112.53        20.        -1.     0.000   994.66   1.895s
 ZN-65    4462.09  1115.55         6.         7.     0.004    59.95   1.897D
 BI-214   4481.07  1120.29        12.        37.     0.021    18.78   1.901D
 Sc-46    4481.19  1120.32        19.        28.     0.016    29.04   1.901s
 Ta-182   4481.18  1120.31        18.        28.     0.016    28.19   1.901s
 CO-60    4692.97  1173.24        14.         5.     0.003   106.96   1.938s
 Co-56    4952.24  1238.02        21.         7.     0.004   106.38   1.984s
 NA-22    5096.68  1274.11        19.        -3.    -0.002   194.35   2.008s
 EU-154   5096.67  1274.11        19.        -3.    -0.002   194.38   2.008s
 FE-59    5163.25  1290.74        10.         3.     0.002   150.54   2.020s
 AG-110M  5537.63  1384.28        12.        -2.    -0.001   258.24   2.082s
 EU-152   5633.95  1408.35         7.         2.     0.001   192.25   2.097s
 K-40     5843.41  1460.68         8.       218.     0.121     6.65   1.341s
 La-140   6384.65  1595.88         9.        -1.    -0.001   287.79   2.215s
 BI-214   7059.02  1764.33        12.        12.     0.007    35.83   2.314s
 Co-56    7079.04  1769.33        16.        -3.    -0.002   178.75   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:09:55 PMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140379.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.3863E-03                                      5.31E+01             
                           477.60 3.386E-03 %(  5.466E+00 4.34E+04 1.05E+01 G  
 
NA-22    C  -1.6844E-01                                      9.50E+02             
                          1274.53-1.684E-01 ?(  1.173E+00 1.94E+02 9.99E+01 G  
 
K-40     N   1.1664E+02                                      4.66E+11             
                          1460.83 1.166E+02  (P 8.314E+00 6.65E+00 1.07E+01 G  
 
Sc-46    F   6.4815E-01                                      8.38E+01             
                           889.28 4.129E-03 %(  7.290E-01 4.60E+03 1.00E+02 G  
                          1120.55 1.292E+00  (  1.064E+00 2.90E+01 1.00E+02 G  
 
CR-51    F   2.1671E-01                                      2.77E+01             
                           320.08 2.167E-01 ?(  4.761E+00 6.04E+02 9.94E+00 G  
 
MN-54    C  -8.7498E-02                                      3.12E+02             
                           834.85-8.750E-02 &(  1.069E+00 3.42E+02 1.00E+02 G  
 
FE-59    F   1.6831E-01                                      4.45E+01             
                          1099.25-2.324E-04 %(  1.702E+00 1.94E+05 5.65E+01 G  
                          1291.60 3.888E-01 ?(  2.117E+00 1.51E+02 4.32E+01 G  
 
Co-56    C   3.0849E-01                                      7.73E+01             
                           846.77 1.439E-01 &(  7.613E-01 1.48E+02 9.99E+01 G  
                          1238.28 4.974E-01 &(  1.827E+00 1.06E+02 6.61E+01 G  
                          1037.84 5.895E-01 ?(  6.363E+00 2.94E+02 1.41E+01 G  
                          1771.35-1.453E+00 +   9.318E+00 1.79E+02 1.55E+01  A 
 
CO-57    C   8.2550E-02                                      2.72E+02             
                           122.06 5.548E-02 ?(  5.724E-01 2.99E+02 8.56E+01 G  
                           136.47 2.995E-01 ?(  4.778E+00 4.60E+02 1.07E+01 G  
 
CO-58    C   3.3630E-02                                      7.09E+01             
                           810.78 3.363E-02 &(  8.343E-01 6.73E+02 9.95E+01 G  
 
CO-60    F   1.2978E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  3.900E-01 1.00E+03 1.00E+02 G  
                          1173.24 2.597E-01 ?(  9.679E-01 1.07E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:09:55 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140379.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F   6.5570E-01                                      2.44E+02             
                          1115.55 6.557E-01  (  1.262E+00 5.99E+01 5.06E+01 G  
 
NB-94    I   2.4471E-02                                      7.41E+06             
                           702.63 1.171E-02 %(  7.314E-01 1.67E+03 9.79E+01 G  
                           871.10 3.698E-02 ?(  7.366E-01 5.30E+02 9.99E+01 G  
 
ZR-95    I  -5.0704E-02                                      6.40E+01             
                           756.73-5.070E-02 ?(  1.571E+00 8.46E+02 5.45E+01 G  
                           724.20-1.898E-01 &   2.117E+00 3.13E+02 4.42E+01 G  
 
NB-95    I  -2.8830E-02                                      6.40E+01             
                           765.79-2.883E-02 &(  8.496E-01 8.04E+02 9.98E+01 G  
 
RU-103   I  -7.3111E-03                                      3.93E+01             
                           497.05-7.311E-03 %(  6.501E-01 2.40E+03 9.09E+01 G  
                           610.30 6.380E+01 ?   1.231E+01 1.03E+01 5.75E+00 GA 
 
RH-106   I   1.1391E+00                                      3.74E+02             
                           621.92 4.725E-01 ?(  6.648E+00 3.84E+02 9.93E+00 G  
                          1050.36 5.382E+00 ?(  5.213E+01 2.61E+02 1.56E+00 G  
                           511.86 2.561E+00 ?   3.238E+00 4.09E+01 2.00E+01 GA 
 
AG-108M  C   7.0934E-02                                      1.53E+05             
                           433.94 7.093E-02 ?(  6.568E-01 2.59E+02 9.05E+01 G  
                           722.94-1.173E-01 &   9.873E-01 2.37E+02 9.08E+01 G  
                           614.28-3.674E-01 +   1.095E+00 8.83E+01 8.98E+01 G  
 
AG-110M  F  -4.9101E-02                                      2.50E+02             
                           884.68-2.242E-01 ?(  1.296E+00 1.63E+02 7.27E+01 G  
                           657.76 0.000E+00 +   7.845E-01 1.00E+03 9.46E+01 G  
                           937.49 3.214E-01 &(  2.441E+00 2.10E+02 3.44E+01 G  
                          1384.30-4.492E-01 +   4.285E+00 2.58E+02 2.43E+01 G  
                           763.94-5.856E-01 +   4.494E+00 2.17E+02 2.23E+01 G  
 
SN-113   F  -5.9285E-02                                      1.15E+02             
                           391.69-5.929E-02 ?(  1.012E+00 4.78E+02 6.40E+01 G  
 
SB-124   F  -1.4380E-01                                      6.02E+01             
                           602.73-1.438E-01 ?(  7.567E-01 1.50E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-3.197E-01 &   8.080E+00 6.96E+02 1.08E+01 G  
 
SB-125   I   2.9434E-01                                      1.01E+03             
                           427.88 2.943E-01  (  2.012E+00 1.93E+02 2.96E+01 G  
                           600.50-4.031E-02 %   3.453E+00 2.28E+03 1.79E+01 G  
                           635.89-4.156E-01 &   6.725E+00 4.46E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:09:55 PMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140379.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 4.940E-02 %   5.041E+00 2.73E+03 1.05E+01 G  
 
I-131    I   2.4987E-01                                      8.02E+00             
                           364.48 2.746E-02 ?(  7.130E-01 7.21E+02 8.17E+01 G  
                           284.30 3.209E+00 ?(  7.583E+00 7.10E+01 6.14E+00 G  
                           636.97 0.000E+00 -   1.060E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F  -2.3504E-01                                      2.42E+02             
                            97.50-2.350E-01 ?(  1.740E+00 2.16E+02 3.00E+01 G  
                           103.20 4.272E-02 &   2.183E+00 1.46E+03 2.18E+01 G  
 
Ga-68    C  -2.3713E+00                                      4.71E-02             
                          1077.40-2.371E+00 ?(  3.468E+01 3.97E+02 3.30E+00 G  
 
Tc-99m   I  -1.4501E-01                                      2.51E-01             
                           140.51-1.450E-01 ?(  6.830E-01 1.39E+02 8.93E+01 G  
 
BA-133   F  -4.4103E-01                                      3.85E+03             
                           356.00-4.410E-01  (  1.219E+00 8.25E+01 6.20E+01 G  
                           302.85-5.128E-01 +   3.246E+00 1.82E+02 1.83E+01 G  
                           383.84 0.000E+00 +   7.974E+00 1.00E+03 8.94E+00 GA 
                            80.99-4.940E-02 %   1.928E+00 1.13E+03 3.41E+01 GA 
 
CS-134   I   2.9688E-05                                      7.54E+02             
                           604.71-1.652E-01 &(  7.897E-01 1.37E+02 9.76E+01 G  
                           795.87 1.887E-01 ?(  8.198E-01 1.23E+02 8.55E+01 G  
                           569.32-5.509E-01 +   4.207E+00 2.13E+02 1.54E+01 G  
                           801.95-1.880E+00 +   1.079E+01 1.63E+02 8.69E+00 G  
                           563.24-1.348E-01 %   6.978E+00 1.38E+03 8.35E+00 G  
 
CS-137   I   5.3930E-02                                      1.10E+04             
                           661.66 5.393E-02 ?(  8.165E-01 4.13E+02 8.52E+01 G  
 
CE-139   F   9.7547E-03                                      1.38E+02             
                           165.85 9.755E-03 %(  6.907E-01 2.03E+03 7.99E+01 G  
 
Ba-140   I   3.7140E-01                                      1.28E+01             
                           537.26 3.714E-01 ?(  2.392E+00 1.80E+02 2.44E+01 G  
                           162.66-1.572E+00 +   8.584E+00 1.60E+02 6.22E+00 G  
                           304.85-8.154E-01 +   1.163E+01 3.98E+02 4.29E+00 G  
 
La-140   I   1.5783E-01                                      1.28E+01             
                          1596.21-9.611E-02 ?(  1.048E+00 2.88E+02 9.54E+01 G  
                           487.02 1.640E-01 ?(  1.295E+00 2.20E+02 4.55E+01 G  
                           328.76 1.025E+00 &(  2.724E+00 7.92E+01 2.03E+01 G  
                           815.77 4.304E-01 ?(  2.392E+00 1.52E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:09:55 PMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140379.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   5.9063E-03                                      3.25E+01             
                           145.44 5.906E-03 &(  1.052E+00 5.09E+03 4.82E+01 G  
 
CE-144   I  -4.1468E-01                                      2.85E+02             
                           133.54-4.147E-01 ?(  4.371E+00 3.05E+02 1.11E+01 G  
 
PM-144   C   1.4949E-02                                      3.63E+02             
                           696.54 1.495E-02 &(  7.936E-01 1.44E+03 9.90E+01 G  
                           618.06-1.046E-01 +   8.083E-01 2.18E+02 9.91E+01 G  
                           476.81-1.174E-01 +   1.524E+00 3.60E+02 4.20E+01 G  
 
EU-152   F   7.9677E-02                                      4.94E+03             
                           344.29-2.836E-02 %(  1.590E+00 1.50E+03 2.65E+01 G  
                          1112.07-2.154E-01 +   7.914E+00 9.95E+02 1.36E+01 G  
                           121.78 1.799E-01 ?(  1.544E+00 2.48E+02 2.86E+01 G  
                           778.92-6.746E-01 +   6.388E+00 2.62E+02 1.29E+01 G  
                           964.11 8.234E-02 &   8.661E+00 2.92E+03 1.46E+01 G  
                           244.69-4.052E+00 +   1.029E+01 7.63E+01 7.58E+00 G  
                          1408.00 5.547E-01 ?   3.994E+00 1.92E+02 2.10E+01 GA 
 
EU-154   I  -3.0374E-02                                      3.14E+03             
                           873.23-6.866E-01 ?(  6.805E+00 2.72E+02 1.23E+01 G  
                           123.10 1.670E-01 &(  1.121E+00 1.95E+02 4.08E+01 G  
                          1274.54-4.783E-01 +   3.331E+00 1.94E+02 3.52E+01 G  
                           723.36-1.006E-01 &   4.285E+00 1.17E+03 2.02E+01 G  
                          1004.77-5.325E-03 &   4.269E+00 2.07E+04 1.80E+01 G  
                           996.33-9.890E-01 +   8.722E+00 2.43E+02 1.06E+01 G  
 
EU-155   I   6.2754E-01                                      1.81E+03             
                           105.31-4.509E-01 ?(  2.010E+00 1.31E+02 2.12E+01 G  
                            86.54 1.372E+00 ?(  1.873E+00 4.25E+01 3.07E+01 G  
 
HF-181   F   8.2886E-02                                      4.24E+01             
                           482.00-9.973E-02 &(  8.304E-01 2.34E+02 8.05E+01 G  
                           133.02 3.603E-01 ?(  1.065E+00 8.80E+01 4.33E+01 G  
                           345.83-9.537E-02 %   3.702E+00 1.07E+03 1.51E+01 G  
                           136.30 5.423E-01 ?(  8.718E+00 4.64E+02 5.85E+00 G  
 
Ta-182   F   3.7608E+00                                      1.14E+02             
                          1121.30 3.761E+00 &(  2.968E+00 2.82E+01 3.49E+01 G  
                          1221.41-4.678E-03 %   3.871E+00 2.19E+04 2.70E+01 G  
                          1189.05 1.558E-02 %   6.734E+00 1.16E+04 1.62E+01 G  
 
Hg-203   F   9.5551E-04                                      4.66E+01             
                           279.20 9.555E-04 %(  6.163E-01 1.78E+04 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:09:55 PMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140379.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   9.1333E-01                                      6.98E+02             
                           583.02 9.133E-01 @(  8.983E-01 3.29E+01 8.45E+01 G  
                           277.28 3.927E-01 -   8.122E+00 5.79E+02 6.31E+00 G  
                           860.56 3.543E-01 -   7.265E+00 5.60E+02 1.24E+01 G  
 
pm-146   C   4.8576E-02                                      2.02E+03             
                           747.16-1.431E-01 ?(  2.394E+00 4.59E+02 3.40E+01 G  
                           735.72-3.776E-01 +   3.525E+00 2.59E+02 2.25E+01 G  
                           453.88 1.488E-01 *(  9.989E-01 1.90E+02 6.50E+01 G  
 
y-88     F  -1.8552E-01                                      1.07E+02             
                           898.04-1.855E-01 ?(  8.494E-01 1.30E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.6264E+03                                      5.33E+03             
                           263.70 1.626E+03 &(  8.093E+03 1.43E+02 6.00E-03   K
 
Cd-109   F   1.0444E+01                                      4.53E+02             
                            88.04 1.044E+01 ?(  1.429E+01 4.26E+01 3.79E+00 G  
 
PB-210   N   5.2083E+00                                      8.14E+03             
                            46.54 5.208E+00 ?(  1.930E+01 1.09E+02 4.25E+00 G  
 
PB-212   N   3.4458E+00                                      6.98E+02             
                           238.63 3.446E+00  (P 1.300E+00 1.35E+01 4.33E+01 G  
                           300.03 5.459E+00 + P 1.394E+01 7.61E+01 3.28E+00 GA 
 
PB-214   N   1.1074E+01                                      5.84E+05             
                           351.93 1.149E+01  (  1.062E+00 7.67E+00 3.76E+01 G  
                           295.09 1.027E+01  (  2.385E+00 1.32E+01 1.93E+01 G  
                           242.00 1.039E+01     6.700E+00 2.27E+01 7.43E+00 GA 
 
BI-207   C   2.7532E-02                                      1.18E+04             
                           569.70-8.448E-02 ?(  6.480E-01 2.13E+02 9.77E+01 G  
                          1063.66 1.745E-01 ?(  1.369E+00 2.18E+02 7.45E+01 G  
 
BI-212   N   2.5223E+00                                      6.98E+02             
                           727.17 2.522E+00 ?(  1.129E+01 1.28E+02 7.55E+00 G  
                           785.42 1.624E+01 ?   5.401E+01 9.63E+01 1.28E+00 GA 
 
BI-214   N   1.0461E+01                                      5.84E+05             
                           609.31 1.016E+01  (P 1.084E+00 7.62E+00 4.61E+01 G  
                          1120.29 1.139E+01  (P 5.681E+00 1.88E+01 1.51E+01 G  
                          1764.49 5.072E+00 - P 8.001E+00 3.58E+01 1.54E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   3.2667E-01                                      1.10E+09             
                           265.83 3.267E-01 ?(  1.007E+00 9.11E+01 5.00E+01 G  
                           304.90-2.808E-01 -   1.994E+00 2.03E+02 2.80E+01 G  
 
RA-224   N   5.2203E+00                                      6.98E+02             
                           240.99 5.220E+00  (  1.783E+01 1.01E+02 4.10E+00 G  
 
AC-228   N   3.1011E+00                                      2.10E+03             
                           911.07 1.881E+00 &(  2.747E+00 4.69E+01 2.90E+01 G  
                           968.97 3.448E+00 ?(  4.822E+00 4.52E+01 1.75E+01 G  
                           338.32 5.544E+00  (  4.574E+00 2.83E+01 1.20E+01 G  
                            93.35 4.885E+00     8.952E+00 5.60E+01 5.56E+00 XA 
 
TH-227   N  -3.2582E+00                                      7.95E+03             
                           235.97-3.258E+00 ?(  7.554E+00 7.00E+01 1.23E+01 G  
                            50.14 3.403E-01 %   1.301E+01 1.11E+03 8.00E+00 G  
                           256.24-1.088E+00 +   7.686E+00 2.03E+02 7.00E+00 G  
 
TH-229   N   3.0303E-01                                      2.68E+06             
                           193.51 3.030E-01 &(  1.064E+01 9.90E+02 4.40E+00 G  
                           210.85-7.948E-01 +   1.828E+01 6.55E+02 2.99E+00 G  
 
TH-234   N   2.2453E+00                                      1.63E+12             
                            63.29 0.000E+00 ?(  2.356E+01 1.00E+03 3.81E+00 G  
                            92.59 3.777E+00 @(  9.367E+00 7.46E+01 5.58E+00 G  
 
PA-231   N   1.5187E+00                                      1.20E+07             
                           302.65-3.399E+00 ?(  2.027E+01 1.72E+02 2.88E+00 G  
                           300.07 7.276E+00 ?(  1.857E+01 7.61E+01 2.46E+00 G  
 
PA-233   C   2.2486E-01                                      7.82E+08             
                           312.01-2.278E-01 ?(  1.545E+00 1.94E+02 3.60E+01 G  
                           300.18 2.853E+00 ?(  7.401E+00 7.73E+01 6.20E+00 G  
 
PA-234   N   2.8786E-02                                      1.63E+12             
                           131.29 2.879E-02 %(  2.694E+00 2.68E+03 1.80E+01 G  
                           946.02 0.000E+00 -   2.219E+00 1.00E+03 1.34E+01 G  
                           569.47-1.089E+00 +   7.919E+00 2.03E+02 8.20E+00 G  
                           883.24-3.228E-01 +   9.606E+00 8.09E+02 9.60E+00 G  
                           880.53 3.014E+00 ?   1.364E+01 1.28E+02 6.00E+00 GA 
 
PA-234M  N   2.8944E+01                                      1.63E+12             
                          1001.00-8.878E+00 ?(  1.009E+02 3.08E+02 8.37E-01 G  
                           766.41 1.366E+02 &(  2.054E+02 4.84E+01 2.94E-01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.2554E+00                                      2.57E+11             
                           143.79 1.358E+00 ?(  4.185E+00 9.16E+01 1.10E+01 G  
                           205.33 1.031E+00 &(  9.751E+00 2.70E+02 5.01E+00 G  
                           163.38-3.045E-01 &   8.597E+00 7.99E+02 5.08E+00 G  
 
AM-241   T   3.1796E-01                                      1.58E+05             
                            59.54 3.180E-01 &(  2.122E+00 1.95E+02 3.59E+01 G  
 
Np-237   F   3.2183E+00                                      2.14E+06             
                            86.49 3.218E+00 ?(  4.392E+00 4.25E+01 1.31E+01 G  
 
Ir-192   F   1.3175E+00                                      7.40E+01             
                           316.49-8.334E-02 ?(  5.986E-01 2.04E+02 8.70E+01 G  
                           468.06-2.135E-01 +   1.141E+00 1.52E+02 5.18E+01 G  
                           308.44 4.140E-01 &(  1.800E+00 1.26E+02 3.18E+01 G  
                           295.95 6.312E+00 ?(  1.512E+00 1.15E+01 3.02E+01 G  
 
Cs-136   F   7.8941E-02                                      1.30E+01             
                           818.50 7.894E-02 &(  6.579E-01 2.26E+02 1.00E+02 G  
                          1048.07-1.049E-02 %   1.090E+00 2.74E+03 8.00E+01 G  
                           340.57-2.922E-01 +   1.558E+00 1.55E+02 4.69E+01 G  
 
Np-239   T  -1.3467E-01                                      2.36E+00             
                           103.70-3.709E-01 +   1.553E+00 1.22E+02 2.40E+01 X  
                           106.13-1.347E-01 ?(  1.384E+00 2.90E+02 2.27E+01 G  
                            99.50 5.546E-01     3.517E+00 1.86E+02 1.50E+01 X  
 
Nd-147       3.1189E-02                                      1.11E+01             
                           531.00 3.119E-02 &(  5.027E+00 4.37E+03 1.30E+01 G  
                            91.10-4.219E-01 +   2.211E+00 1.55E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.50        58.        10.     0.006   109.04   5.208E+00   
 AM-241      59.55       104.         8.     0.004   195.08   3.180E-01   
 Np-237      87.20       111.        38.     0.021    42.47   3.218E+00   
 EU-155      87.21       111.        38.     0.021    42.48   1.372E+00   
 Cd-109      87.23       100.        36.     0.020    42.64   1.044E+01   
 Nd-147      91.24       139.       -11.    -0.006   154.54  -4.219E-01   
 TH-234      92.57        97.        20.     0.011    74.56   3.777E+00   
 Gd-153      98.00       100.        -7.    -0.004   215.75  -2.350E-01   
 Np-239      99.76       103.         8.     0.004   185.51   5.546E-01   
 Np-239     100.60        50.        -9.    -0.005   122.26  -3.709E-01   
 EU-155     103.98        67.        -9.    -0.005   130.56  -4.509E-01   
 Np-239     108.97        35.        -3.    -0.002   289.73  -1.347E-01   
 EU-152     123.48        72.         5.     0.003   247.83   1.799E-01   
 CO-57      121.96        89.         5.     0.003   298.65   5.548E-02   
 EU-154     123.58        77.         6.     0.004   195.09   1.670E-01   
 HF-181     132.64        75.        15.     0.008    88.05   3.603E-01   
 CE-144     135.42        83.        -4.    -0.002   304.61  -4.147E-01   
 HF-181     136.14        92.         3.     0.002   463.65   5.423E-01   
 CO-57      136.36        92.         3.     0.002   460.12   2.995E-01   
 Tc-99m     140.75       122.       -12.    -0.006   138.96  -1.450E-01   
 U-235      142.73        70.        13.     0.007    91.57   1.358E+00   
 Ba-140     161.68        83.        -8.    -0.005   159.59  -1.572E+00   
 U-235      161.45        53.        -1.    -0.001   798.52  -3.045E-01   
 TH-229     193.93        51.         1.     0.001   990.29   3.030E-01   
 U-235      204.00        52.         4.     0.002   270.41   1.031E+00   
 TH-229     210.02        64.        -2.    -0.001   655.03  -7.948E-01   
 TH-227     236.59       167.       -27.    -0.015    70.01  -3.258E+00   
 EU-152     243.73       110.       -20.    -0.011    76.33  -4.052E+00   
 TH-227     256.03        46.        -5.    -0.003   202.71  -1.088E+00   
 Cd-113m    262.41        36.         6.     0.003   143.40   1.626E+03   
 BI-210M    267.17        38.        10.     0.006    91.08   3.267E-01   
 TL-208     277.74        37.         2.     0.001   578.75   3.927E-01   
 I-131      284.92        29.        12.     0.007    70.98   3.209E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192     295.13        26.       111.     0.061    11.54   6.312E+00   
 PA-231     300.29        26.        10.     0.006    76.13   7.276E+00   
 PA-233     300.26        26.        10.     0.006    77.29   2.853E+00   
 PA-231     303.89        43.        -6.    -0.003   171.58  -3.399E+00   
 BA-133     303.89        45.        -5.    -0.003   181.95  -5.128E-01   
 Ba-140     302.97        30.        -2.    -0.001   397.83  -8.154E-01   
 BI-210M    303.78        39.        -4.    -0.002   202.67  -2.808E-01   
 Ir-192     308.27        40.         7.     0.004   126.31   4.140E-01   
 PA-233     312.03        37.        -5.    -0.003   193.60  -2.278E-01   
 Ir-192     316.30        32.        -4.    -0.002   203.70  -8.334E-02   
 CR-51      319.49        25.         1.     0.001   604.35   2.167E-01   
 La-140     328.70        34.        11.     0.006    79.20   1.025E+00   
 Cs-136     339.93        59.        -7.    -0.004   154.95  -2.922E-01   
 BA-133     354.39        59.       -14.    -0.008    82.47  -4.410E-01   
 I-131      365.57        32.         1.     0.001   721.21   2.746E-02   
 SN-113     392.58        37.        -2.    -0.001   478.36  -5.929E-02   
 SB-125     428.07        27.         4.     0.002   193.15   2.943E-01   
 AG-108M    434.32        26.         3.     0.002   258.98   7.093E-02   
 pm-146     454.26        29.         4.     0.002   190.33   1.488E-01   
 Ir-192     467.95        23.        -5.    -0.003   151.72  -2.135E-01   
 PM-144     475.68        26.        -2.    -0.001   360.46  -1.174E-01   
 HF-181     481.25        28.        -3.    -0.002   234.35  -9.973E-02   
 La-140     487.43        21.         3.     0.002   220.19   1.640E-01   
 RH-106     511.63        24.        20.     0.011    40.88   2.561E+00   
 Ba-140     537.52        17.         3.     0.002   179.82   3.714E-01   
 CS-134     569.60        20.        -3.    -0.002   212.89  -5.509E-01   
 PA-234     569.71        20.        -3.    -0.002   203.10  -1.089E+00   
 BI-207     569.85        19.        -3.    -0.002   213.39  -8.448E-02   
 TL-208     583.02        28.        28.     0.015    32.92   9.133E-01   
 SB-124     603.04        25.        -5.    -0.003   149.95  -1.438E-01   
 CS-134     603.28        27.        -6.    -0.003   137.05  -1.652E-01   
 RU-103     609.39        22.       127.     0.071    10.29   6.380E+01   
 AG-108M    612.24        45.       -11.    -0.006    88.31  -3.674E-01   
 PM-144     617.53        28.        -4.    -0.002   218.03  -1.046E-01   
 RH-106     622.02        18.         2.     0.001   383.78   4.725E-01   
 SB-125     636.91        24.        -2.    -0.001   446.09  -4.156E-01   
 CS-137     661.49        18.         1.     0.001   412.69   5.393E-02   
 SB-124     723.01        26.        -1.    -0.001   695.84  -3.197E-01   
 AG-108M    724.92        28.        -3.    -0.002   236.70  -1.173E-01   
 ZR-95      724.85        31.        -3.    -0.001   312.59  -1.898E-01   
 BI-212     726.92        25.         6.     0.003   128.48   2.522E+00   
 pm-146     733.95        21.        -3.    -0.001   258.81  -3.776E-01   
 pm-146     747.62        21.        -1.    -0.001   458.54  -1.431E-01   
 ZR-95      756.03        23.        -1.     0.000   846.26  -5.070E-02   
 AG-110M    764.46        32.        -4.    -0.002   217.42  -5.856E-01   
 NB-95      767.06        22.        -1.     0.000   803.79  -2.883E-02   
 PA-234M    768.18        10.        12.     0.007    48.42   1.366E+02   
 EU-152     779.51        20.        -3.    -0.001   262.38  -6.746E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     785.06        13.         6.     0.003    96.29   1.624E+01   
 CS-134     794.74        14.         5.     0.003   123.10   1.887E-01   
 CS-134     803.18        26.        -5.    -0.003   163.11  -1.880E+00   
 CO-58      810.37        19.         1.     0.001   672.85   3.363E-02   
 La-140     818.67         8.         3.     0.002   151.51   4.304E-01   
 Cs-136     818.66        11.         2.     0.001   225.72   7.894E-02   
 MN-54      836.18        32.        -2.    -0.001   342.43  -8.750E-02   
 Co-56      846.04        15.         4.     0.002   148.35   1.439E-01   
 TL-208     860.39        21.         1.     0.001   559.95   3.543E-01   
 NB-94      871.31        13.         1.     0.001   530.09   3.698E-02   
 EU-154     873.78        17.        -2.    -0.001   272.18  -6.866E-01   
 PA-234     881.15        16.         5.     0.003   128.49   3.014E+00   
 PA-234     883.83        21.        -1.     0.000   809.40  -3.228E-01   
 AG-110M    885.55        22.        -4.    -0.002   163.40  -2.242E-01   
 y-88       896.46        15.        -4.    -0.002   129.53  -1.855E-01   
 AG-110M    937.65        15.         3.     0.002   209.52   3.214E-01   
 EU-154     997.06        17.        -2.    -0.001   243.07  -9.890E-01   
 PA-234M   1000.87        14.        -2.    -0.001   307.55  -8.878E+00   
 Co-56     1038.00        15.         2.     0.001   293.74   5.895E-01   
 RH-106    1049.45        12.         2.     0.001   261.24   5.382E+00   
 BI-207    1062.44        19.         3.     0.002   218.09   1.745E-01   
 Ga-68     1077.01        17.        -1.    -0.001   397.45  -2.371E+00   
 EU-152    1112.53        20.        -1.     0.000   994.66  -2.154E-01   
 Sc-46     1120.32        19.        28.     0.016    29.04   1.292E+00   
 Ta-182    1120.31        18.        28.     0.016    28.19   3.761E+00   
 CO-60     1173.24        14.         5.     0.003   106.96   2.597E-01   
 Co-56     1238.02        21.         7.     0.004   106.38   4.974E-01   
 NA-22     1274.11        19.        -3.    -0.002   194.35  -1.684E-01   
 EU-154    1274.11        19.        -3.    -0.002   194.38  -4.783E-01   
 FE-59     1290.74        10.         3.     0.002   150.54   3.888E-01   
 AG-110M   1384.28        12.        -2.    -0.001   258.24  -4.492E-01   
 EU-152    1408.35         7.         2.     0.001   192.25   5.547E-01   
 La-140    1595.88         9.        -1.    -0.001   287.79  -9.611E-02   
 Co-56     1769.33        16.        -3.    -0.002   178.75  -1.453E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.3863E-03    3.3863E-03    4.342E+04%                5.47E+00
 NA-22  #A   -1.6844E-01   -1.6844E-01    1.943E+02%                1.17E+00
 K-40         1.1664E+02    1.1664E+02    6.884E+00%                8.31E+00
 Sc-46  #A    6.4814E-01    6.4815E-01    2.904E+01%                7.29E-01
 CR-51  #A    2.1671E-01    2.1671E-01    6.044E+02%                4.76E+00
 MN-54  #A   -8.7498E-02   -8.7498E-02    3.424E+02%                1.07E+00
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 FE-59  #A    1.6831E-01    1.6831E-01    1.505E+02%                1.70E+00
 Co-56  #A    3.0849E-01    3.0849E-01    1.064E+02%                7.61E-01
 CO-57  #A    8.2550E-02    8.2550E-02    2.743E+02%                5.72E-01
 CO-58  #A    3.3630E-02    3.3630E-02    6.728E+02%                8.34E-01
 CO-60  #A    1.2978E-01    1.2978E-01    1.070E+02%                3.90E-01
 ZN-65   A    6.5570E-01    6.5570E-01    5.995E+01%                1.26E+00
 NB-94  #A    2.4471E-02    2.4471E-02    5.301E+02%                7.31E-01
 ZR-95  #A   -5.0703E-02   -5.0704E-02    8.463E+02%                1.57E+00
 NB-95  #A   -2.8830E-02   -2.8830E-02    8.038E+02%                8.50E-01
 RU-103 #A   -7.3110E-03   -7.3111E-03    2.399E+03%                6.50E-01
 RH-106 #A    1.1391E+00    1.1391E+00    2.321E+02%                6.65E+00
 AG-108M#A    7.0934E-02    7.0934E-02    2.590E+02%                6.57E-01
 AG-110M#A   -4.9101E-02   -4.9101E-02    1.329E+02%                1.30E+00
 SN-113 #A   -5.9285E-02   -5.9285E-02    4.784E+02%                1.01E+00
 SB-124 #A   -1.4380E-01   -1.4380E-01    1.499E+02%                7.57E-01
 SB-125 #A    2.9434E-01    2.9434E-01    1.932E+02%                2.01E+00
 I-131  #A    2.4986E-01    2.4987E-01    7.098E+01%                7.13E-01
 Gd-153 #A   -2.3504E-01   -2.3504E-01    2.158E+02%                1.74E+00
 Ga-68  #A   -2.3528E+00   -2.3713E+00    3.974E+02%                3.47E+01
 Tc-99m #A   -1.4479E-01   -1.4501E-01    1.390E+02%                6.83E-01
 BA-133 #A   -4.4103E-01   -4.4103E-01    8.247E+01%                1.22E+00
 CS-134 #A    2.9688E-05    2.9688E-05    9.211E+01%                7.90E-01
 CS-137 #A    5.3930E-02    5.3930E-02    4.127E+02%                8.16E-01
 CE-139 #A    9.7547E-03    9.7547E-03    2.029E+03%                6.91E-01
 Ba-140 #A    3.7139E-01    3.7140E-01    1.798E+02%                2.39E+00
 La-140 #A    1.5782E-01    1.5783E-01    7.920E+01%                1.05E+00
 CE-141 #A    5.9063E-03    5.9063E-03    5.089E+03%                1.05E+00
 CE-144 #A   -4.1468E-01   -4.1468E-01    3.046E+02%                4.37E+00
 PM-144 #A    1.4949E-02    1.4949E-02    1.441E+03%                7.94E-01
 EU-152 #A    7.9677E-02    7.9677E-02    2.478E+02%                1.59E+00
 EU-154 #A   -3.0374E-02   -3.0374E-02    1.674E+02%                6.81E+00
 EU-155 #A    6.2754E-01    6.2754E-01    4.248E+01%                2.01E+00
 HF-181 #A    8.2885E-02    8.2886E-02    8.805E+01%                8.30E-01
 Ta-182 #     3.7608E+00    3.7608E+00    2.819E+01%                2.97E+00
 Hg-203 #A    9.5550E-04    9.5551E-04    1.783E+04%                6.16E-01
 TL-208 #     9.1333E-01    9.1333E-01    3.292E+01%                8.98E-01
 pm-146 #A    4.8576E-02    4.8576E-02    1.903E+02%                2.39E+00
 y-88   #A   -1.8552E-01   -1.8552E-01    1.295E+02%                8.49E-01
 Cd-113m#A    1.6264E+03    1.6264E+03    1.434E+02%                8.09E+03
 Cd-109 #A    1.0444E+01    1.0444E+01    4.264E+01%                1.43E+01
 PB-210 #A    5.2083E+00    5.2083E+00    1.090E+02%                1.93E+01
 PB-212       3.4458E+00    3.4458E+00    1.437E+01%                1.30E+00
 PB-214       1.1074E+01    1.1074E+01    7.622E+00%                1.06E+00
 BI-207 #A    2.7532E-02    2.7532E-02    1.526E+02%                6.48E-01
 BI-212 #A    2.5223E+00    2.5223E+00    1.285E+02%                1.13E+01
 BI-214       1.0461E+01    1.0461E+01    8.086E+00%                1.08E+00
 BI-210M#A    3.2667E-01    3.2667E-01    9.108E+01%                1.01E+00
 RA-224  A    5.2203E+00    5.2203E+00    1.014E+02%                1.78E+01
 AC-228       3.1011E+00    3.1011E+00    2.365E+01%                2.75E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:09:55 PMPage 19
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140379.An1             
                                                                                 
 TH-227 #A   -3.2582E+00   -3.2582E+00    7.001E+01%                7.55E+00
 TH-229 #A    3.0303E-01    3.0303E-01    9.903E+02%                1.06E+01
 TH-234 #A    2.2453E+00    2.2453E+00    7.456E+01%                2.36E+01
 PA-231 #A    1.5187E+00    1.5187E+00    7.613E+01%                2.03E+01
 PA-233 #A    2.2486E-01    2.2486E-01    7.729E+01%                1.54E+00
 PA-234 #A    2.8786E-02    2.8786E-02    2.675E+03%                2.69E+00
 PA-234M#A    2.8944E+01    2.8944E+01    4.842E+01%                1.01E+02
 U-235  #A    1.2554E+00    1.2554E+00    9.157E+01%                4.18E+00
 AM-241 #A    3.1796E-01    3.1796E-01    1.951E+02%                2.12E+00
 Np-237 #A    3.2183E+00    3.2183E+00    4.247E+01%                4.39E+00
 Ir-192 #C    1.3175E+00    1.3175E+00    1.154E+01%                5.99E-01
 Cs-136 #A    7.8939E-02    7.8941E-02    2.257E+02%                6.58E-01
 Np-239 #A   -1.3465E-01   -1.3467E-01    2.897E+02%                1.38E+00
 Nd-147 #A    3.1188E-02    3.1189E-02    4.369E+03%                5.03E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1460.8 to  1999.3 keV)     1.423E+02  Bq/Sample     
 Total Decayed Activity ( 1460.8 to  1999.3 keV) 1.4227675E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140357
-----------------------------------------------------------------------------                      
   Sample Description: 99836_Gamma_160-5175-A-31-H DU 
             Detector: Ge10 S/N08316756   
             Batch ID: 99836                  
    Work Order Number: Gamma   
           Lot Number: 160-5175-A-31-H DU
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 21:31        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 21:31:43     Real Time: 1803   sec
        Analysis Time: 2/10/2014 22:01        Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.337E-01          579.8     1.935E+00    1.935E+00    7.105E+00
NA-22     -1.050E-01          360.8     3.787E-01    3.788E-01    1.397E+00
K-40       1.133E+02            7.9     8.969E+00    1.068E+01    8.953E+00
Sc-46      5.934E-01           37.8     2.244E-01    2.265E-01    1.254E+00
CR-51     -1.640E+00          127.0     2.083E+00    2.085E+00    7.195E+00
MN-54     -5.797E-03         2232.0     1.294E-01    1.294E-01    5.527E-01
FE-59      1.142E-01          190.3     2.173E-01    2.173E-01    2.589E+00
Co-56      3.751E-01           55.2     2.070E-01    2.079E-01    1.024E+00
CO-57      7.390E-02          171.1     1.264E-01    1.265E-01    5.576E-01
CO-58      6.201E-02          429.1     2.661E-01    2.661E-01    9.862E-01
CO-60      1.026E-01          106.0     1.088E-01    1.089E-01    1.196E+00
ZN-65     -3.687E-01          272.6     1.005E+00    1.005E+00    3.560E+00
NB-94      5.371E-02          259.0     1.391E-01    1.392E-01    9.571E-01
ZR-95      0.000E+00         1000.0     2.002E-01    2.002E-01    1.740E+00
NB-95     -1.449E-01          218.1     3.159E-01    3.160E-01    1.128E+00
RU-103    -7.586E-02          324.9     2.465E-01    2.465E-01    8.912E-01
RH-106    -3.412E-01          634.2     2.164E+00    2.164E+00    8.079E+00
AG-108M    1.097E-01          193.5     2.123E-01    2.124E-01    7.599E-01
AG-110M    9.450E-02          188.5     1.781E-01    1.782E-01    1.487E+00
SN-113    -2.487E-01          138.5     3.445E-01    3.448E-01    1.199E+00
SB-124    -1.900E-01          140.1     2.662E-01    2.663E-01    9.345E-01
SB-125     9.629E-02          127.3     1.226E-01    1.226E-01    2.384E+00
I-131     -1.566E-01          157.2     2.462E-01    2.464E-01    8.639E-01
Gd-153    -4.346E-01          134.0     5.823E-01    5.829E-01    1.984E+00
Ga-68     -5.065E+00          229.8     1.164E+01    1.164E+01    4.243E+01
Tc-99m     3.615E-04        56750.0     2.051E-01    2.051E-01    7.195E-01
BA-133    -2.137E-02         1819.0     3.888E-01    3.888E-01    1.390E+00
CS-134    -3.056E-01          119.6     3.656E-01    3.660E-01    1.255E+00
CS-137    -5.748E-02          428.7     2.464E-01    2.464E-01    9.216E-01
CE-139     3.657E-01           55.0     2.012E-01    2.041E-01    6.547E-01
Ba-140    -1.263E-02         7445.0     9.401E-01    9.401E-01    3.478E+00
La-140     2.288E-01           74.6     1.707E-01    1.711E-01    6.097E-01
CE-141    -3.816E-01          108.0     4.119E-01    4.124E-01    1.392E+00
CE-144     1.285E+00          108.3     1.391E+00    1.392E+00    4.725E+00
PM-144     2.932E-01           84.7     2.484E-01    2.489E-01    8.464E-01
EU-152     2.164E-01          366.3     7.927E-01    7.928E-01    2.566E+00
EU-154     6.776E-02          108.3     7.340E-02    7.348E-02    9.607E+00
EU-155     7.250E-01          100.3     7.274E-01    7.285E-01    2.461E+00
HF-181     1.114E-01          169.5     1.888E-01    1.889E-01    1.288E+00
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Ta-182    -1.105E+00           56.5     6.238E-01    6.263E-01    1.937E+00
Hg-203    -7.483E-03         2983.0     2.232E-01    2.232E-01    8.061E-01
TL-208     1.727E+00           24.3     4.203E-01    4.298E-01    9.569E-01
pm-146     0.000E+00          707.1     1.834E-01    1.834E-01    2.703E+00
y-88       0.000E+00         1000.0     3.417E-01    3.417E-01    1.106E+00
Cd-113m   -2.042E+03          160.9     3.286E+03    3.288E+03    1.141E+04
Cd-109    -6.313E+00           88.5     5.589E+00    5.600E+00    1.871E+01
PB-210     2.488E+01           37.2     9.251E+00    9.366E+00    2.789E+01
PB-212     4.446E+00           14.5     6.444E-01    7.057E-01    1.743E+00
PB-214     1.082E+01            9.0     9.768E-01    1.127E+00    1.719E+00
BI-207     7.478E-02          154.4     1.154E-01    1.155E-01    8.231E-01
BI-212     5.366E+00           64.0     3.436E+00    3.448E+00    1.129E+01
BI-214     1.290E+01            8.8     1.133E+00    1.316E+00    1.662E+00
BI-210M    3.177E-01          116.5     3.700E-01    3.704E-01    1.272E+00
RA-224     5.531E+00          114.0     6.306E+00    6.316E+00    2.137E+01
AC-228     2.230E+00           45.0     1.004E+00    1.010E+00    3.699E+00
TH-227     1.471E+00          137.8     2.028E+00    2.030E+00    6.916E+00
TH-229     8.426E-01           73.0     6.152E-01    6.189E-01    1.263E+01
TH-234     9.785E-01          390.7     3.823E+00    3.824E+00    2.468E+01
PA-231     7.884E+00           51.3     4.045E+00    4.068E+00    2.940E+01
PA-233     8.788E-01           51.3     4.509E-01    4.534E-01    2.051E+00
PA-234     1.340E-01          609.4     8.165E-01    8.165E-01    2.874E+00
PA-234M   -3.696E+01         3509.0     1.297E+03    1.297E+03    1.498E+02
U-235      2.360E+00           67.6     1.596E+00    1.601E+00    4.535E+00
AM-241     1.153E+00           61.3     7.067E-01    7.092E-01    2.325E+00
Np-237    -1.191E+00          123.4     1.469E+00    1.470E+00    4.985E+00
Ir-192     1.043E+00           19.9     2.073E-01    2.163E-01    6.756E-01
Cs-136    -1.923E-02         1397.0     2.686E-01    2.686E-01    1.007E+00
Np-239    -6.508E-01          121.9     7.933E-01    7.943E-01    2.692E+00
Nd-147     4.501E-03        35850.0     1.614E+00    1.614E+00    6.030E+00
-----------------------------------------------------------------------------
Total      2.033E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 10:01:53 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140357.An1            
                                                                                 
 Sample description                                             
      99836_Gamma_160-5175-A-31-H DU                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140357.An1

 Acquisition information
        Start time:                 2/10/2014 9:31:43 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 10:01:53 PMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140357.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 9:31:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1086

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.69       38.  20.02   1.25  2.004E-02    46.54   4.250    PBC<MDA PB210 
    59.73       21.  61.31   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.28        3.  40.92   0.84  3.101E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.69       51.  31.80   0.83  3.627E-02
    81.60        7. 206.78   0.86  3.839E-02    80.99  34.060    PBC<MDA BA133 
    92.62        2.  32.01   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.69       40.  38.48   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  9.653E+00 AC228 
   105.19       12. 100.33   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
   130.76        2. 609.40   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
   133.57       10. 108.25   0.92  4.071E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.285E+00 CE144 
   136.04        7. 171.08   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  8.928E-01 CO57  
   136.05        7. 169.48   0.92  4.038E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  9.011E-01 CO57  
   142.38        9. 114.03   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  1.165E+00 U235  
   166.01       19.  55.00   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   205.36       14.  72.79   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  4.975E+00 U235  
   211.35       11.  87.89   0.99  3.110E-02   210.85   2.990    PBC<MDA TH229 
   238.26      120.  15.13   0.71  2.860E-02   235.97  12.300  1.888E+01 TH227 
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 TestAmerica, Inc                Spectrum name: 10_Gamma_20140357.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               238.63  43.300  4.818E+00 PB212 
   240.82       12. 114.00   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   241.83       43.  26.50   1.03  2.830E-02   242.00   7.430  1.138E+01 PB214 
   266.58        8. 116.46   1.05  2.652E-02   265.83  50.000    PBC<MDA BI210M
   277.15        1. 563.57   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   295.12       86.  14.62   0.50  2.466E-02   295.09  19.300  1.004E+01 PB214 
                                               295.95  30.160  6.436E+00 Ir192 
   295.20       58.  19.87   1.08  2.461E-02   295.09  19.300  6.114E+00 PB214 
                                               295.95  30.160  4.320E+00 Ir192 
                                               295.95  30.160  4.320E+00 Ir192 
   300.03       18.  51.31   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.693E+01 PA231 
                                               300.18   6.200  6.718E+00 PA233 
   300.03       18.  51.31   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.693E+01 PA231 
                                               300.18   6.200  6.718E+00 PA233 
   300.03       18.  51.31   1.08  2.437E-02   300.03   3.280  1.270E+01 PB212 
                                               300.07   2.460  1.693E+01 PA231 
                                               300.18   6.200  6.718E+00 PA233 
   316.54        6. 112.33   1.10  2.348E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.737E-01 Ir192 
   328.06       11.  74.60   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.33       16.  58.81   1.12  2.241E-02   338.32  12.010    PBC<MDA AC228 
   344.23        2. 366.34   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
   351.75      176.   8.70   1.60  2.180E-02   351.93  37.600  1.122E+01 PB214 
   433.43        3. 193.50   1.21  1.877E-02   433.94  90.480    PBC<MDA AG108M
   469.48       10.  60.29   1.24  1.777E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  5.959E-01 Ir192 
   486.45        3. 222.17   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
   583.24       40.  20.82   0.57  1.514E-02   583.02  84.500  1.727E+00 TL208 
   599.86        4. 152.73   1.37  1.482E-02   600.50  17.860    PBC<MDA SB125 
   609.05      167.   8.27   1.00  1.467E-02   609.31  46.090  1.290E+01 BI214 
                                               610.30   5.750  1.100E+02 RU103 
   657.44        2. 188.48   1.42  1.386E-02   657.76  94.640    PBC<MDA AG110M
   696.83        7.  84.72   1.46  1.328E-02   696.54  99.000    PBC<MDA PM144 
   727.31        9.  64.04   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   783.27        2. 285.09   1.54  1.214E-02   785.42   1.280    PBC<MDA BI212 
   811.56        1. 429.10   1.56  1.185E-02   810.78  99.460    PBC<MDA CO58  
   860.62        2. 233.34   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   871.36        2. 259.03   1.61  1.123E-02   871.10  99.890    PBC<MDA NB94  
   884.17        1. 448.75   1.62  1.110E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  8.964E-02 AG110M
   911.57       11.  60.32   1.64  1.086E-02   911.07  29.000    PBC<MDA AC228 
   964.30        1. 992.89   1.69  1.040E-02   964.11  14.605    PBC<MDA EU152 
   968.74        7. 105.56   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
   996.12        4. 144.56   1.72  1.014E-02   996.33  10.600    PBC<MDA EU154 
  1064.08        3. 154.36   1.77  9.648E-03  1063.66  74.500    PBC<MDA BI207 
  1120.08       20.  37.82   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.178E+00 Sc46  
                                              1121.30  34.900  3.377E+00 Ta182 
                                              1120.55  99.987  1.178E+00 Sc46  
  1120.08       19.  36.95   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.92        5. 106.02   1.86  8.948E-03  1173.24  99.900    PBC<MDA CO60  
  1188.95        2. 248.32   1.87  8.856E-03  1189.05  16.200    PBC<MDA Ta182 
  1237.93       11.  55.19   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1291.83        2. 190.30   1.96  8.307E-03  1291.60  43.200    PBC<MDA FE59  
  1408.40        2. 204.69   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.71      164.   7.69   1.52  7.547E-03  1460.83  10.670  1.133E+02 K40   
  1765.20       14.  29.38   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.47    74.69        78.        51. 1.397E+03   31.80   0.827  -       M

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.51    46.69        74.        38.     0.021    20.02   1.249s
 TH-227    199.01    49.82        76.        -8.    -0.005   151.12   0.831s
 AM-241    238.63    59.73        76.        21.     0.012    61.31   0.841s
 TH-234    252.84    63.28       114.         3.     0.002    40.92   0.845s
 BA-133    326.10    81.60        89.         7.     0.004   206.78   0.863s
 Np-237    340.50    85.20        89.       -11.    -0.006   123.39   0.868s
 Cd-109    353.78    88.53       108.       -17.    -0.010    88.53   0.870s
 Nd-147    363.94    91.07       136.       -19.    -0.011    90.12   0.873s
 TH-234    370.16    92.62       135.         2.     0.001    32.01   0.875s
 AC-228    370.42    92.69        97.        40.     0.022    38.48   0.875 
 Gd-153    388.72    97.27        81.       -10.    -0.005   133.98   0.880s
 Gd-153    412.81   103.29        93.        -9.    -0.005   160.56   0.886 
 Np-239    403.04   100.85        40.        -2.    -0.001   417.59   0.886s
 EU-155    420.39   105.19        63.        12.     0.006   100.33   0.888s
 Np-239    424.95   106.33        88.       -11.    -0.006   121.90   0.889s
 EU-152    486.26   121.66        59.        -4.    -0.002   300.16   0.904s
 CO-57     486.34   121.68        51.        -2.    -0.001   558.43   0.905s
 EU-154    486.44   121.70        46.        -5.    -0.003   187.62   0.906s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234    522.65   130.76        58.         2.     0.001   609.40   0.914s
 CE-144    533.87   133.57        59.        10.     0.006   108.25   0.916 
 HF-181    543.78   136.05        67.         7.     0.004   169.48   0.919s
 CO-57     543.76   136.04        67.         7.     0.004   171.08   0.919s
 U-235     569.11   142.38        49.         9.     0.005   114.03   0.927s
 CE-141    580.62   145.26        91.       -13.    -0.007   107.96   0.928s
 CE-139    663.61   166.01        46.        19.     0.011    55.00   0.949 
 TH-229    765.48   191.49        42.        -8.    -0.005   116.61   0.977s
 U-235     820.92   205.36        46.        14.     0.008    72.79   0.989s
 TH-229    844.88   211.35        43.        11.     0.006    87.89   0.994s
 TH-227    952.48   238.25        79.         9.     0.005   137.83   1.019s
 PB-212    953.99   238.63        60.        99.     0.055    12.81   1.022D
 RA-224    963.40   240.99        81.        12.     0.006   114.00   1.024D
 PB-214    967.44   242.00        52.        43.     0.024    26.50   1.025D
 EU-152    973.70   243.56        76.       -13.    -0.007    98.66   1.028s
 TH-227   1024.77   256.33        39.        -4.    -0.002   230.61   1.040s
 Cd-113m  1055.34   263.98        42.        -6.    -0.003   160.93   1.047s
 BI-210M  1065.73   266.58        35.         8.     0.004   116.46   1.049s
 TL-208   1108.03   277.15        29.         1.     0.001   563.57   1.060 
 I-131    1135.81   284.10        33.        -4.    -0.002   217.23   1.067s
 PB-214   1179.88   295.12        28.        86.     0.048    14.62   0.498s
 Ir-192   1180.19   295.20        37.        58.     0.032    19.87   1.079s
 PB-212   1199.50   300.03        35.        18.     0.010    51.31   1.083 
 PA-231   1199.50   300.03        35.        18.     0.010    51.31   1.083 
 PA-233   1199.50   300.03        35.        18.     0.010    51.31   1.083 
 Ba-140   1219.60   305.05        45.        -3.    -0.001   366.82   1.087s
 BI-210M  1219.85   305.12        45.        -3.    -0.002   342.81   1.088s
 PA-233   1247.67   312.07        38.        -2.    -0.001   453.71   1.094s
 Ir-192   1265.54   316.54        23.         6.     0.004   112.33   1.099 
 CR-51    1284.00   321.16        34.        -7.    -0.004   126.98   1.102s
 La-140   1311.59   328.06        27.        11.     0.006    74.60   1.111s
 AC-228   1352.65   338.33        37.        16.     0.009    58.81   1.120 
 Cs-136   1362.34   340.75        45.        -5.    -0.003   210.09   1.122s
 EU-152   1376.25   344.23        27.         2.     0.001   366.34   1.126s
 HF-181   1390.18   347.71        31.        -2.    -0.001   338.28   1.127s
 PB-214   1406.35   351.75        24.       165.     0.092     8.70   1.598s
 I-131    1454.95   363.91        27.        -5.    -0.003   157.21   1.146s
 SN-113   1574.13   393.71        29.        -6.    -0.003   138.53   1.172s
 SB-125   1712.81   428.39        21.        -3.    -0.002   203.62   1.207s
 AG-108M  1733.00   433.43        19.         3.     0.002   193.50   1.212s
 Ir-192   1877.14   469.48        13.        10.     0.005    60.29   1.245s
 BE-7     1908.47   477.31        20.        -1.    -0.001   579.78   1.254s
 La-140   1945.03   486.45        26.         3.     0.002   222.17   1.263s
 RU-103   1990.20   497.74        22.        -2.    -0.001   324.95   1.272s
 RH-106   2049.91   512.67        41.        -6.    -0.003   156.85   1.286s
 CS-134   2253.68   563.62        20.        -3.    -0.002   221.11   1.334s
 CS-134   2274.21   568.76        20.        -1.    -0.001   488.07   1.340s
 BI-207   2269.10   567.48        18.        -2.    -0.001   358.44   1.340s

Page 988 of 1443



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 10:01:53 PMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140357.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2332.16   583.24        17.        40.     0.022    20.82   0.575s
 SB-125   2398.60   599.86        15.         4.     0.002   152.73   1.369s
 SB-124   2408.39   602.30        22.        -5.    -0.003   140.10   1.370s
 CS-134   2421.72   605.64        41.        -8.    -0.004   119.64   1.372s
 BI-214   2435.37   609.05        14.       157.     0.087     8.27   1.005s
 RU-103   2436.17   609.25        30.       128.     0.071    10.71   1.377s
 AG-108M  2448.48   612.33        27.        -5.    -0.003   148.05   1.381s
 RH-106   2489.24   622.52        15.        -1.     0.000   634.22   1.388s
 SB-125   2543.54   636.09        21.        -1.     0.000   812.71   1.401s
 AG-110M  2628.92   657.44         8.         2.     0.001   188.48   1.421s
 CS-137   2646.74   661.90        13.        -1.    -0.001   428.67   1.424s
 PM-144   2786.46   696.83        14.         7.     0.004    84.72   1.456s
 SB-124   2889.32   722.54        24.        -5.    -0.003   155.77   1.479s
 AG-108M  2889.39   722.56        24.        -5.    -0.003   153.60   1.480s
 EU-154   2889.54   722.60        25.        -5.    -0.003   143.05   1.480s
 BI-212   2908.40   727.31        13.         9.     0.005    64.04   1.483 
 AG-110M  3062.25   765.77        23.        -4.    -0.002   172.26   1.516s
 NB-95    3061.06   765.48        23.        -3.    -0.002   218.09   1.518s
 EU-152   3115.47   779.08        16.        -3.    -0.002   205.01   1.529s
 BI-212   3132.23   783.27        13.         2.     0.001   285.09   1.535s
 CS-134   3207.06   801.97        19.        -1.     0.000   748.10   1.550s
 CO-58    3245.40   811.56        15.         1.     0.001   429.10   1.557s
 Co-56    3387.53   847.09        16.        -2.    -0.001   381.03   1.589s
 TL-208   3441.66   860.62        11.         2.     0.001   233.34   1.601s
 NB-94    3484.63   871.36        14.         2.     0.001   259.03   1.610s
 EU-154   3493.24   873.52        20.        -4.    -0.002   161.35   1.612s
 PA-234   3515.92   879.19        14.        -2.    -0.001   222.49   1.618s
 AG-110M  3535.86   884.17        16.         1.     0.001   448.75   1.622s
 AC-228   3645.47   911.57        15.        11.     0.006    60.32   1.644s
 AG-110M  3743.72   936.13        24.        -4.    -0.002   181.14   1.667s
 PA-234   3769.85   942.66        13.        -3.    -0.002   163.39   1.674s
 EU-152   3856.43   964.30        24.         1.     0.000   992.89   1.690s
 AC-228   3874.20   968.74        22.         7.     0.004   105.56   1.694 
 EU-154   3983.74   996.12        15.         4.     0.002   144.56   1.717s
 Co-56    4155.72  1039.11        14.        -1.    -0.001   446.92   1.751s
 RH-106   4185.43  1046.54        10.        -1.     0.000   534.23   1.762s
 BI-207   4255.61  1064.08        11.         3.     0.002   154.36   1.773s
 Ga-68    4305.94  1076.66        15.        -2.    -0.001   229.80   1.784s
 ZN-65    4463.96  1116.16        35.        -3.    -0.002   272.60   1.815s
 BI-214   4479.67  1120.08        18.        19.     0.011    36.95   1.819s
 Sc-46    4479.65  1120.08        18.        20.     0.011    37.82   1.819s
 Ta-182   4478.18  1119.71         3.        -6.    -0.004    56.46   1.820 
 CO-60    4695.06  1173.92        11.         5.     0.003   106.02   1.862s
 Ta-182   4755.20  1188.95        17.         2.     0.001   248.32   1.875 
 Ta-182   4891.44  1222.99        25.        -4.    -0.002   169.76   1.900s
 Co-56    4951.18  1237.93        12.        11.     0.006    55.19   1.914s
 NA-22    5101.09  1275.39        16.        -2.    -0.001   360.76   1.942s
 EU-154   5101.11  1275.40        16.        -2.    -0.001   358.03   1.942s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    5166.85  1291.83         4.         2.     0.001   190.30   1.956s
 CO-60    5327.26  1331.91        10.        -1.    -0.001   312.76   1.987s
 AG-110M  5536.78  1384.27        10.        -1.    -0.001   369.81   2.027s
 EU-152   5633.35  1408.40         8.         2.     0.001   204.69   2.045s
 K-40     5842.68  1460.71         5.       164.     0.091     7.69   1.524s
 BI-214   7061.30  1765.20         9.        14.     0.008    29.38   2.301s
 Co-56    7084.85  1771.08        18.        -5.    -0.003   134.62   2.305s
 y-88     7345.03  1836.08         4.        -1.    -0.001   240.35   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.3366E-01                                      5.31E+01             
                           477.60-3.337E-01 ?(  7.105E+00 5.80E+02 1.05E+01 G  
 
NA-22    C  -1.0498E-01                                      9.50E+02             
                          1274.53-1.050E-01 &(  1.397E+00 3.61E+02 9.99E+01 G  
 
K-40     N   1.1325E+02                                      4.66E+11             
                          1460.83 1.133E+02  (P 8.953E+00 7.69E+00 1.07E+01 G  
 
Sc-46    F   5.9339E-01                                      8.38E+01             
                           889.28 8.511E-03 %(  1.254E+00 3.99E+03 1.00E+02 G  
                          1120.55 1.178E+00 ?(  1.341E+00 3.78E+01 1.00E+02 G  
 
CR-51    F  -1.6404E+00                                      2.77E+01             
                           320.08-1.640E+00 &(  7.195E+00 1.27E+02 9.94E+00 G  
 
MN-54    C  -5.7971E-03                                      3.12E+02             
                           834.85-5.797E-03 &(  5.527E-01 2.23E+03 1.00E+02 G  
 
FE-59    F   1.1417E-01                                      4.45E+01             
                          1099.25 0.000E+00 ?(  2.589E+00 1.00E+03 5.65E+01 G  
                          1291.60 2.635E-01 ?(  1.932E+00 1.90E+02 4.32E+01 G  
 
Co-56    C   3.7514E-01                                      7.73E+01             
                           846.77-7.275E-02 ?(  1.024E+00 3.81E+02 9.99E+01 G  
                          1238.28 1.053E+00 ?(  1.861E+00 5.52E+01 6.61E+01 G  
                          1037.84-4.907E-01 +   8.162E+00 4.47E+02 1.41E+01 G  
                          1771.35-2.600E+00 +   1.234E+01 1.35E+02 1.55E+01  A 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   7.3902E-02                                      2.72E+02             
                           122.06-2.826E-02 ?(  5.576E-01 5.58E+02 8.56E+01 G  
                           136.47 8.928E-01 &(  5.256E+00 1.71E+02 1.07E+01 G  
 
CO-58    C   6.2007E-02                                      7.09E+01             
                           810.78 6.201E-02 &(  9.862E-01 4.29E+02 9.95E+01 G  
 
CO-60    F   1.0263E-01                                      1.93E+03             
                          1332.50-1.016E-01 ?(  1.196E+00 3.13E+02 1.00E+02 G  
                          1173.24 3.070E-01 ?(  1.140E+00 1.06E+02 9.99E+01 G  
 
ZN-65    F  -3.6873E-01                                      2.44E+02             
                          1115.55-3.687E-01 ?(  3.560E+00 2.73E+02 5.06E+01 G  
 
NB-94    I   5.3713E-02                                      7.41E+06             
                           702.63 1.039E-03 %(  9.571E-01 2.46E+04 9.79E+01 G  
                           871.10 1.053E-01 &(  1.001E+00 2.59E+02 9.99E+01 G  
 
NB-95    I  -1.4485E-01                                      6.40E+01             
                           765.79-1.449E-01 ?(  1.128E+00 2.18E+02 9.98E+01 G  
 
RU-103   I  -7.5862E-02                                      3.93E+01             
                           497.05-7.586E-02 ?(  8.912E-01 3.25E+02 9.09E+01 G  
                           610.30 8.442E+01 ?   1.861E+01 1.07E+01 5.75E+00 GA 
 
RH-106   I  -3.4121E-01                                      3.74E+02             
                           621.92-3.412E-01 ?(  8.079E+00 6.34E+02 9.93E+00 G  
                          1050.36-3.080E+00 +   6.299E+01 5.34E+02 1.56E+00 G  
                           511.86-1.000E+00 +   5.444E+00 1.57E+02 2.00E+01 GA 
 
AG-108M  C   1.0974E-01                                      1.53E+05             
                           433.94 1.097E-01 &(  7.599E-01 1.94E+02 9.05E+01 G  
                           722.94-2.249E-01 +   1.215E+00 1.54E+02 9.08E+01 G  
                           614.28-2.188E-01 +   1.134E+00 1.48E+02 8.98E+01 G  
 
AG-110M  F   9.4497E-02                                      2.50E+02             
                           884.68 8.964E-02 ?(  1.487E+00 4.49E+02 7.27E+01 G  
                           657.76 9.823E-02 ?(  6.866E-01 1.88E+02 9.46E+01 G  
                           937.49-5.999E-01 +   3.852E+00 1.81E+02 3.44E+01 G  
                          1384.30-3.535E-01 +   4.963E+00 3.70E+02 2.43E+01 G  
                           763.94-8.184E-01 +   4.994E+00 1.72E+02 2.23E+01 G  
 
SN-113   F  -2.4869E-01                                      1.15E+02             
                           391.69-2.487E-01 ?(  1.199E+00 1.39E+02 6.40E+01 G  
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SB-124   F  -1.8999E-01                                      6.02E+01             
                           602.73-1.900E-01 ?(  9.345E-01 1.40E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79-1.852E+00 +   1.015E+01 1.56E+02 1.08E+01 G  
 
SB-125   I   9.6294E-02                                      1.01E+03             
                           427.88-3.275E-01 ?(  2.384E+00 2.04E+02 2.96E+01 G  
                           600.50 7.987E-01 ?(  4.355E+00 1.53E+02 1.79E+01 G  
                           635.89-2.783E-01 +   8.319E+00 8.13E+02 1.13E+01 G  
                           463.37-9.053E-02 %   6.415E+00 1.89E+03 1.05E+01 G  
 
I-131    I  -1.5663E-01                                      8.02E+00             
                           364.48-1.566E-01 ?(  8.639E-01 1.57E+02 8.17E+01 G  
                           284.30-1.366E+00 +   1.047E+01 2.17E+02 6.14E+00 G  
                           636.97-1.716E-01 &   1.309E+01 2.06E+03 7.17E+00 G  
 
Gd-153   F  -4.3462E-01                                      2.42E+02             
                            97.50-4.346E-01 ?(  1.984E+00 1.34E+02 3.00E+01 G  
                           103.20-5.273E-01 +   2.891E+00 1.61E+02 2.18E+01 G  
 
Ga-68    C  -5.0645E+00                                      4.71E-02             
                          1077.40-5.064E+00 ?(  4.243E+01 2.30E+02 3.30E+00 G  
 
Tc-99m   I   3.6146E-04                                      2.51E-01             
                           140.51 3.615E-04 %(  7.195E-01 5.68E+04 8.93E+01 G  
 
BA-133   F  -2.1373E-02                                      3.85E+03             
                           356.00-2.137E-02 %(  1.390E+00 1.82E+03 6.20E+01 G  
                           302.85 4.998E-02 %   3.896E+00 2.17E+03 1.83E+01 G  
                           383.84 1.329E-01 %   7.564E+00 1.55E+03 8.94E+00 GA 
                            80.99 2.795E-01 &   1.986E+00 2.07E+02 3.41E+01 GA 
 
CS-134   I  -3.0561E-01                                      7.54E+02             
                           604.71-3.056E-01 &(  1.255E+00 1.20E+02 9.76E+01 G  
                           795.87 0.000E+00 +   1.360E+00 1.00E+03 8.55E+01 G  
                           569.32-3.057E-01 +   5.472E+00 4.88E+02 1.54E+01 G  
                           801.95-4.465E-01 +   1.234E+01 7.48E+02 8.69E+00 G  
                           563.24-1.257E+00 +   9.997E+00 2.21E+02 8.35E+00 G  
 
CS-137   I  -5.7480E-02                                      1.10E+04             
                           661.66-5.748E-02 ?(  9.216E-01 4.29E+02 8.52E+01 G  
 
CE-139   F   3.6570E-01                                      1.38E+02             
                           165.85 3.657E-01 ?(  6.547E-01 5.50E+01 7.99E+01 G  
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Ba-140   I  -1.2628E-02                                      1.28E+01             
                           537.26-1.263E-02 %(  3.478E+00 7.44E+03 2.44E+01 G  
                           162.66 4.355E-02 &   9.508E+00 6.17E+03 6.22E+00 G  
                           304.85-1.410E+00 +   1.825E+01 3.67E+02 4.29E+00 G  
 
La-140   I   2.2878E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.097E-01 1.00E+03 9.54E+01 G  
                           487.02 2.347E-01 &(  1.856E+00 2.22E+02 4.55E+01 G  
                           328.76 1.291E+00 ?(  3.221E+00 7.46E+01 2.03E+01 G  
                           815.77 3.353E-02 %   4.330E+00 3.43E+03 2.33E+01 G  
 
CE-141   I  -3.8159E-01                                      3.25E+01             
                           145.44-3.816E-01 ?(  1.392E+00 1.08E+02 4.82E+01 G  
 
CE-144   I   1.2848E+00                                      2.85E+02             
                           133.54 1.285E+00  (  4.725E+00 1.08E+02 1.11E+01 G  
 
PM-144   C   2.9324E-01                                      3.63E+02             
                           696.54 2.932E-01 ?(  8.464E-01 8.47E+01 9.90E+01 G  
                           618.06 0.000E+00 -   9.256E-01 1.00E+03 9.91E+01 G  
                           476.81 3.111E-03 %   1.669E+00 1.43E+04 4.20E+01 G  
 
EU-152   F   2.1637E-01                                      4.94E+03             
                           344.29 1.949E-01 ?(  2.566E+00 3.66E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.356E+01 1.00E+03 1.36E+01 G  
                           121.78-1.702E-01 &   1.784E+00 3.00E+02 2.86E+01 G  
                           778.92-1.005E+00 +   7.455E+00 2.05E+02 1.29E+01 G  
                           964.11 2.553E-01 ?(  9.284E+00 9.93E+02 1.46E+01 G  
                           244.69-3.395E+00 +   1.130E+01 9.87E+01 7.58E+00 G  
                          1408.00 7.064E-01 ?   5.405E+00 2.05E+02 2.10E+01 GA 
 
EU-154   I   6.7758E-02                                      3.14E+03             
                           873.23-1.680E+00 ?(  9.607E+00 1.61E+02 1.23E+01 G  
                           123.10-1.715E-01 +   1.119E+00 1.88E+02 4.08E+01 G  
                          1274.54-3.006E-01 &   3.968E+00 3.58E+02 3.52E+01 G  
                           723.36-1.106E+00 +   5.540E+00 1.43E+02 2.02E+01 G  
                          1004.77 1.219E-01 %   5.715E+00 1.23E+03 1.80E+01 G  
                           996.33 2.091E+00 &(  1.076E+01 1.45E+02 1.06E+01 G  
 
EU-155   I   7.2500E-01                                      1.81E+03             
                           105.31 7.250E-01  (  2.461E+00 1.00E+02 2.12E+01 G  
                            86.54 1.371E-02 &   2.228E+00 4.66E+03 3.07E+01 G  
 
HF-181   F   1.1139E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.288E+00 1.00E+03 8.05E+01 G  
                           133.02-1.354E-02 %   1.272E+00 2.66E+03 4.33E+01 G  
                           345.83-3.937E-01 +   4.759E+00 3.38E+02 1.51E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30 1.644E+00 &(  9.588E+00 1.69E+02 5.85E+00 G  
 
Ta-182   F  -1.1049E+00                                      1.14E+02             
                          1121.30-1.105E+00  (  1.937E+00 5.65E+01 3.49E+01 G  
                          1221.41-1.026E+00 +   6.144E+00 1.70E+02 2.70E+01 G  
                          1189.05 9.384E-01 +   8.467E+00 2.48E+02 1.62E+01 G  
 
Hg-203   F  -7.4827E-03                                      4.66E+01             
                           279.20-7.483E-03 %(  8.061E-01 2.98E+03 8.15E+01 G  
 
TL-208   N   1.7274E+00                                      6.98E+02             
                           583.02 1.727E+00  (P 9.569E-01 2.08E+01 8.45E+01 G  
                           277.28 4.670E-01 -   9.498E+00 5.64E+02 6.31E+00 G  
                           860.56 8.367E-01 &   7.218E+00 2.33E+02 1.24E+01 G  
 
Cd-113m     -2.0418E+03                                      5.33E+03             
                           263.70-2.042E+03 ?(  1.141E+04 1.61E+02 6.00E-03   K
 
Cd-109   F  -6.3129E+00                                      4.53E+02             
                            88.04-6.313E+00 ?(  1.871E+01 8.85E+01 3.79E+00 G  
 
PB-210   N   2.4879E+01                                      8.14E+03             
                            46.54 2.488E+01 *(P 2.789E+01 2.00E+01 4.25E+00 G  
 
PB-212   N   4.4461E+00                                      6.98E+02             
                           238.63 4.446E+00  (P 1.743E+00 1.28E+01 4.33E+01 G  
                           300.03 1.269E+01 +   2.098E+01 5.13E+01 3.28E+00 GA 
 
PB-214   N   1.0815E+01                                      5.84E+05             
                           351.93 1.122E+01 @(P 1.719E+00 8.70E+00 3.76E+01 G  
                           295.09 1.004E+01 *(P 3.194E+00 1.46E+01 1.93E+01 G  
                           242.00 1.138E+01   P 9.590E+00 2.65E+01 7.43E+00 GA 
 
BI-207   C   7.4781E-02                                      1.18E+04             
                           569.70-6.268E-02 &(  8.231E-01 3.58E+02 9.77E+01 G  
                          1063.66 2.551E-01 ?(  1.422E+00 1.54E+02 7.45E+01 G  
 
BI-212   N   5.3658E+00                                      6.98E+02             
                           727.17 5.366E+00 ?(  1.129E+01 6.40E+01 7.55E+00 G  
                           785.42 6.645E+00 ?   7.001E+01 2.85E+02 1.28E+00 GA 
 
BI-214   N   1.2898E+01                                      5.84E+05             
                           609.31 1.290E+01  (P 1.662E+00 8.27E+00 4.61E+01 G  
                          1120.29 7.515E+00 - P 8.958E+00 3.70E+01 1.51E+01 G  
                          1764.49 7.592E+00 - P 9.328E+00 2.94E+01 1.54E+01 G  
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BI-210M  T   3.1768E-01                                      1.10E+09             
                           265.83 3.177E-01 ?(  1.272E+00 1.16E+02 5.00E+01 G  
                           304.90-2.320E-01 -   2.804E+00 3.43E+02 2.80E+01 G  
 
RA-224   N   5.5311E+00                                      6.98E+02             
                           240.99 5.531E+00  (  2.137E+01 1.14E+02 4.10E+00 G  
 
AC-228   N   2.2301E+00                                      2.10E+03             
                           911.07 1.881E+00 ?(  3.699E+00 6.03E+01 2.90E+01 G  
                           968.97 2.061E+00  (  7.505E+00 1.06E+02 1.75E+01 G  
                           338.32 3.319E+00  (  6.383E+00 5.88E+01 1.20E+01 G  
                            93.35 9.653E+00     1.181E+01 3.85E+01 5.56E+00 XA 
 
TH-227   N   1.4711E+00                                      7.95E+03             
                           235.97 1.471E+00 ?(  6.916E+00 1.38E+02 1.23E+01 G  
                            50.14-2.568E+00 +   1.328E+01 1.51E+02 8.00E+00 G  
                           256.24-1.146E+00 +   9.290E+00 2.31E+02 7.00E+00 G  
 
TH-229   N   8.4256E-01                                      2.68E+06             
                           193.51-3.160E+00  (  1.263E+01 1.17E+02 4.40E+00 G  
                           210.85 6.733E+00 ?(  1.996E+01 8.79E+01 2.99E+00 G  
 
TH-234   N   9.7847E-01                                      1.63E+12             
                            63.29 1.603E+00 *(P 2.468E+01 4.09E+01 3.81E+00 G  
                            92.59 5.524E-01  (P 1.379E+01 3.20E+01 5.58E+00 G  
 
PA-231   N   7.8841E+00                                      1.20E+07             
                           302.65 1.598E-01 &(  2.940E+01 5.18E+03 2.88E+00 G  
                           300.07 1.693E+01  (  2.798E+01 5.13E+01 2.46E+00 G  
 
PA-233   C   8.7877E-01                                      7.82E+08             
                           312.01-1.270E-01 ?(  2.051E+00 4.54E+02 3.60E+01 G  
                           300.18 6.718E+00  (  1.111E+01 5.13E+01 6.20E+00 G  
 
PA-234   N   1.3399E-01                                      1.63E+12             
                           131.29 1.340E-01 &(  2.874E+00 6.09E+02 1.80E+01 G  
                           946.02-1.284E+00 &   7.570E+00 1.63E+02 1.34E+01 G  
                           569.47 0.000E+00 -   9.098E+00 1.00E+03 8.20E+00 G  
                           883.24-1.407E-01 &   1.129E+01 2.14E+03 9.60E+00 G  
                           880.53-2.056E+00 +   1.669E+01 2.22E+02 6.00E+00 GA 
 
PA-234M  N  -3.6962E+01                                      1.63E+12             
                          1001.00-3.696E+01 &(P 1.498E+02 1.80E+03 8.37E-01 G  
                           766.41-6.627E+00 % P 3.504E+02 5.33E+03 2.94E-01 G  
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U-235    N   2.3600E+00                                      2.57E+11             
                           143.79 1.165E+00 ?(  4.535E+00 1.14E+02 1.10E+01 G  
                           205.33 4.975E+00  (  1.206E+01 7.28E+01 5.01E+00 G  
                           163.38 0.000E+00 -   1.650E+01 1.00E+03 5.08E+00 G  
 
AM-241   T   1.1526E+00                                      1.58E+05             
                            59.54 1.153E+00 *(  2.325E+00 6.13E+01 3.59E+01 G  
 
Np-237   F  -1.1905E+00                                      2.14E+06             
                            86.49-1.190E+00 &(  4.985E+00 1.23E+02 1.31E+01 G  
 
Ir-192   F   1.0432E+00                                      7.40E+01             
                           316.49 1.737E-01  (  6.756E-01 1.12E+02 8.70E+01 G  
                           468.06 5.959E-01 &(  1.169E+00 6.03E+01 5.18E+01 G  
                           308.44-2.909E-02 &   2.429E+00 2.33E+03 3.18E+01 G  
                           295.95 4.320E+00 ?(  2.322E+00 1.99E+01 3.02E+01 G  
 
Cs-136   F  -1.9225E-02                                      1.30E+01             
                           818.50-1.922E-02 &(  1.007E+00 1.40E+03 1.00E+02 G  
                          1048.07 0.000E+00 +   5.245E-01 1.00E+03 8.00E+01 G  
                           340.57-2.454E-01 +   1.800E+00 2.10E+02 4.69E+01 G  
 
Np-239   T  -6.5078E-01                                      2.36E+00             
                           103.70-1.196E-01 +   1.773E+00 4.18E+02 2.40E+01 X  
                           106.13-6.508E-01 ?(  2.692E+00 1.22E+02 2.27E+01 G  
                            99.50 0.000E+00 +   4.107E+00 1.00E+03 1.50E+01 X  
 
Nd-147       4.5010E-03                                      1.11E+01             
                           531.00 4.501E-03 %(  6.030E+00 3.58E+04 1.30E+01 G  
                            91.10-9.134E-01 +   2.754E+00 9.01E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.82        76.        -8.    -0.005   151.12  -2.568E+00   
 AM-241      59.73        76.        21.     0.012    61.31   1.153E+00   
 TH-234      63.28       114.         3.     0.002    40.92   1.603E+00  P
 BA-133      81.60        89.         7.     0.004   206.78   2.795E-01   
 Np-237      85.20        89.       -11.    -0.006   123.39  -1.190E+00   
 Cd-109      88.53       108.       -17.    -0.010    88.53  -6.313E+00   
 Nd-147      91.07       136.       -19.    -0.011    90.12  -9.134E-01   
 TH-234      92.62       135.         2.     0.001    32.01   5.524E-01  P
 Gd-153      97.27        81.       -10.    -0.005   133.98  -4.346E-01   
 Gd-153     103.29        93.        -9.    -0.005   160.56  -5.273E-01   
 Np-239     100.85        40.        -2.    -0.001   417.59  -1.196E-01   
 EU-155     105.19        63.        12.     0.006   100.33   7.250E-01   
 Np-239     106.33        88.       -11.    -0.006   121.90  -6.508E-01   
 EU-152     121.66        59.        -4.    -0.002   300.16  -1.702E-01   
 CO-57      121.68        51.        -2.    -0.001   558.43  -2.826E-02   
 EU-154     121.70        46.        -5.    -0.003   187.62  -1.715E-01   
 PA-234     130.76        58.         2.     0.001   609.40   1.340E-01   
 CE-144     133.57        59.        10.     0.006   108.25   1.285E+00   
 HF-181     136.05        67.         7.     0.004   169.48   1.644E+00   
 CO-57      136.04        67.         7.     0.004   171.08   8.928E-01   
 U-235      142.38        49.         9.     0.005   114.03   1.165E+00   
 CE-141     145.26        91.       -13.    -0.007   107.96  -3.816E-01   
 CE-139     166.01        46.        19.     0.011    55.00   3.657E-01   
 TH-229     191.49        42.        -8.    -0.005   116.61  -3.160E+00   
 U-235      205.36        46.        14.     0.008    72.79   4.975E+00   
 TH-229     211.35        43.        11.     0.006    87.89   6.733E+00   
 TH-227     238.25        79.         9.     0.005   137.83   1.471E+00   
 EU-152     243.56        76.       -13.    -0.007    98.66  -3.395E+00   
 TH-227     256.33        39.        -4.    -0.002   230.61  -1.146E+00   
 Cd-113m    263.98        42.        -6.    -0.003   160.93  -2.042E+03   
 BI-210M    266.58        35.         8.     0.004   116.46   3.177E-01   
 I-131      284.10        33.        -4.    -0.002   217.23  -1.366E+00   
 Ir-192     295.20        37.        58.     0.032    19.87   4.320E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     300.03        35.        18.     0.010    51.31   1.693E+01   
 PA-233     300.03        35.        18.     0.010    51.31   6.718E+00   
 Ba-140     305.05        45.        -3.    -0.001   366.82  -1.410E+00   
 BI-210M    305.12        45.        -3.    -0.002   342.81  -2.320E-01   
 PA-233     312.07        38.        -2.    -0.001   453.71  -1.270E-01   
 Ir-192     316.54        23.         6.     0.004   112.33   1.737E-01   
 CR-51      321.16        34.        -7.    -0.004   126.98  -1.640E+00   
 La-140     328.06        27.        11.     0.006    74.60   1.291E+00   
 Cs-136     340.75        45.        -5.    -0.003   210.09  -2.454E-01   
 EU-152     344.23        27.         2.     0.001   366.34   1.949E-01   
 HF-181     347.71        31.        -2.    -0.001   338.28  -3.937E-01   
 I-131      363.91        27.        -5.    -0.003   157.21  -1.566E-01   
 SN-113     393.71        29.        -6.    -0.003   138.53  -2.487E-01   
 SB-125     428.39        21.        -3.    -0.002   203.62  -3.275E-01   
 AG-108M    433.43        19.         3.     0.002   193.50   1.097E-01   
 Ir-192     469.48        13.        10.     0.005    60.29   5.959E-01   
 BE-7       477.31        20.        -1.    -0.001   579.78  -3.337E-01   
 La-140     486.45        26.         3.     0.002   222.17   2.347E-01   
 RU-103     497.74        22.        -2.    -0.001   324.95  -7.586E-02   
 RH-106     512.67        41.        -6.    -0.003   156.85  -1.000E+00   
 CS-134     563.62        20.        -3.    -0.002   221.11  -1.257E+00   
 CS-134     568.76        20.        -1.    -0.001   488.07  -3.057E-01   
 BI-207     567.48        18.        -2.    -0.001   358.44  -6.268E-02   
 SB-125     599.86        15.         4.     0.002   152.73   7.987E-01   
 SB-124     602.30        22.        -5.    -0.003   140.10  -1.900E-01   
 CS-134     605.64        41.        -8.    -0.004   119.64  -3.056E-01   
 RU-103     609.25        30.       128.     0.071    10.71   8.442E+01   
 AG-108M    612.33        27.        -5.    -0.003   148.05  -2.188E-01   
 RH-106     622.52        15.        -1.     0.000   634.22  -3.412E-01   
 SB-125     636.09        21.        -1.     0.000   812.71  -2.783E-01   
 AG-110M    657.44         8.         2.     0.001   188.48   9.823E-02   
 CS-137     661.90        13.        -1.    -0.001   428.67  -5.748E-02   
 PM-144     696.83        14.         7.     0.004    84.72   2.932E-01   
 SB-124     722.54        24.        -5.    -0.003   155.77  -1.852E+00   
 AG-108M    722.56        24.        -5.    -0.003   153.60  -2.249E-01   
 EU-154     722.60        25.        -5.    -0.003   143.05  -1.106E+00   
 BI-212     727.31        13.         9.     0.005    64.04   5.366E+00   
 AG-110M    765.77        23.        -4.    -0.002   172.26  -8.184E-01   
 NB-95      765.48        23.        -3.    -0.002   218.09  -1.449E-01   
 EU-152     779.08        16.        -3.    -0.002   205.01  -1.005E+00   
 BI-212     783.27        13.         2.     0.001   285.09   6.645E+00   
 CS-134     801.97        19.        -1.     0.000   748.10  -4.465E-01   
 CO-58      811.56        15.         1.     0.001   429.10   6.201E-02   
 Co-56      847.09        16.        -2.    -0.001   381.03  -7.275E-02   
 NB-94      871.36        14.         2.     0.001   259.03   1.053E-01   
 EU-154     873.52        20.        -4.    -0.002   161.35  -1.680E+00   
 PA-234     879.19        14.        -2.    -0.001   222.49  -2.056E+00   
 AG-110M    884.17        16.         1.     0.001   448.75   8.964E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    936.13        24.        -4.    -0.002   181.14  -5.999E-01   
 PA-234     942.66        13.        -3.    -0.002   163.39  -1.284E+00   
 EU-152     964.30        24.         1.     0.000   992.89   2.553E-01   
 EU-154     996.12        15.         4.     0.002   144.56   2.091E+00   
 Co-56     1039.11        14.        -1.    -0.001   446.92  -4.907E-01   
 RH-106    1046.54        10.        -1.     0.000   534.23  -3.080E+00   
 BI-207    1064.08        11.         3.     0.002   154.36   2.551E-01   
 Ga-68     1076.66        15.        -2.    -0.001   229.80  -5.064E+00   
 ZN-65     1116.16        35.        -3.    -0.002   272.60  -3.687E-01   
 Sc-46     1120.08        18.        20.     0.011    37.82   1.178E+00   
 CO-60     1173.92        11.         5.     0.003   106.02   3.070E-01   
 Co-56     1237.93        12.        11.     0.006    55.19   1.053E+00   
 NA-22     1275.39        16.        -2.    -0.001   360.76  -1.050E-01   
 EU-154    1275.40        16.        -2.    -0.001   358.03  -3.006E-01   
 FE-59     1291.83         4.         2.     0.001   190.30   2.635E-01   
 CO-60     1331.91        10.        -1.    -0.001   312.76  -1.016E-01   
 AG-110M   1384.27        10.        -1.    -0.001   369.81  -3.535E-01   
 EU-152    1408.40         8.         2.     0.001   204.69   7.064E-01   
 Co-56     1771.08        18.        -5.    -0.003   134.62  -2.600E+00   
 y-88      1836.08         4.        -1.    -0.001   240.35  -1.176E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.3366E-01   -3.3366E-01    5.798E+02%                7.11E+00
 NA-22  #A   -1.0498E-01   -1.0498E-01    3.608E+02%                1.40E+00
 K-40         1.1325E+02    1.1325E+02    7.920E+00%                8.95E+00
 Sc-46  #A    5.9338E-01    5.9339E-01    3.782E+01%                1.25E+00
 CR-51  #A   -1.6404E+00   -1.6404E+00    1.270E+02%                7.19E+00
 MN-54  #A   -5.7971E-03   -5.7971E-03    2.232E+03%                5.53E-01
 FE-59  #A    1.1417E-01    1.1417E-01    1.903E+02%                2.59E+00
 Co-56  #A    3.7514E-01    3.7514E-01    5.519E+01%                1.02E+00
 CO-57  #A    7.3902E-02    7.3902E-02    1.711E+02%                5.58E-01
 CO-58  #A    6.2007E-02    6.2007E-02    4.291E+02%                9.86E-01
 CO-60  #A    1.0263E-01    1.0263E-01    1.060E+02%                1.20E+00
 ZN-65  #A   -3.6873E-01   -3.6873E-01    2.726E+02%                3.56E+00
 NB-94  #A    5.3713E-02    5.3713E-02    2.590E+02%                9.57E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.74E+00
 NB-95  #A   -1.4485E-01   -1.4485E-01    2.181E+02%                1.13E+00
 RU-103 #A   -7.5862E-02   -7.5862E-02    3.249E+02%                8.91E-01
 RH-106 #A   -3.4121E-01   -3.4121E-01    6.342E+02%                8.08E+00
 AG-108M#A    1.0974E-01    1.0974E-01    1.935E+02%                7.60E-01
 AG-110M#A    9.4497E-02    9.4497E-02    1.885E+02%                1.49E+00
 SN-113 #A   -2.4869E-01   -2.4869E-01    1.385E+02%                1.20E+00
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 SB-124 #A   -1.8998E-01   -1.8999E-01    1.401E+02%                9.35E-01
 SB-125 #A    9.6294E-02    9.6294E-02    1.273E+02%                2.38E+00
 I-131  #A   -1.5663E-01   -1.5663E-01    1.572E+02%                8.64E-01
 Gd-153 #A   -4.3461E-01   -4.3462E-01    1.340E+02%                1.98E+00
 Ga-68  #A   -5.0275E+00   -5.0645E+00    2.298E+02%                4.24E+01
 Tc-99m #A    3.6096E-04    3.6146E-04    5.675E+04%                7.19E-01
 BA-133 #A   -2.1373E-02   -2.1373E-02    1.819E+03%                1.39E+00
 CS-134 #A   -3.0561E-01   -3.0561E-01    1.196E+02%                1.26E+00
 CS-137 #A   -5.7480E-02   -5.7480E-02    4.287E+02%                9.22E-01
 CE-139 #A    3.6570E-01    3.6570E-01    5.500E+01%                6.55E-01
 Ba-140 #A   -1.2627E-02   -1.2628E-02    7.445E+03%                3.48E+00
 La-140 #A    2.2878E-01    2.2878E-01    7.460E+01%                6.10E-01
 CE-141 #A   -3.8159E-01   -3.8159E-01    1.080E+02%                1.39E+00
 CE-144 #A    1.2848E+00    1.2848E+00    1.083E+02%                4.73E+00
 PM-144 #A    2.9324E-01    2.9324E-01    8.472E+01%                8.46E-01
 EU-152 #A    2.1637E-01    2.1637E-01    3.663E+02%                2.57E+00
 EU-154 #A    6.7758E-02    6.7758E-02    1.083E+02%                9.61E+00
 EU-155 #A    7.2500E-01    7.2500E-01    1.003E+02%                2.46E+00
 HF-181 #A    1.1139E-01    1.1139E-01    1.695E+02%                1.29E+00
 Ta-182  A   -1.1049E+00   -1.1049E+00    5.646E+01%                1.94E+00
 Hg-203 #A   -7.4827E-03   -7.4827E-03    2.983E+03%                8.06E-01
 TL-208       1.7274E+00    1.7274E+00    2.433E+01%                9.57E-01
 pm-146 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.70E+00
 y-88   #A    0.0000E+00    0.0000E+00    1.000E+03%                1.11E+00
 Cd-113m#A   -2.0418E+03   -2.0418E+03    1.609E+02%                1.14E+04
 Cd-109 #A   -6.3129E+00   -6.3129E+00    8.853E+01%                1.87E+01
 PB-210 #A    2.4879E+01    2.4879E+01    3.718E+01%                2.79E+01
 PB-212       4.4460E+00    4.4461E+00    1.449E+01%                1.74E+00
 PB-214       1.0815E+01    1.0815E+01    9.032E+00%                1.72E+00
 BI-207 #A    7.4781E-02    7.4781E-02    1.544E+02%                8.23E-01
 BI-212 #A    5.3658E+00    5.3658E+00    6.404E+01%                1.13E+01
 BI-214       1.2898E+01    1.2898E+01    8.781E+00%                1.66E+00
 BI-210M#A    3.1768E-01    3.1768E-01    1.165E+02%                1.27E+00
 RA-224  A    5.5311E+00    5.5311E+00    1.140E+02%                2.14E+01
 AC-228  A    2.2301E+00    2.2301E+00    4.502E+01%                3.70E+00
 TH-227 #A    1.4711E+00    1.4711E+00    1.378E+02%                6.92E+00
 TH-229 #A    8.4256E-01    8.4256E-01    7.301E+01%                1.26E+01
 TH-234 #A    9.7847E-01    9.7847E-01    3.907E+02%                2.47E+01
 PA-231 #A    7.8841E+00    7.8841E+00    5.131E+01%                2.94E+01
 PA-233 #A    8.7877E-01    8.7877E-01    5.131E+01%                2.05E+00
 PA-234 #A    1.3399E-01    1.3399E-01    6.094E+02%                2.87E+00
 PA-234M#A   -3.6962E+01   -3.6962E+01    3.509E+03%                1.50E+02
 U-235  #A    2.3600E+00    2.3600E+00    6.764E+01%                4.53E+00
 AM-241 #A    1.1526E+00    1.1526E+00    6.131E+01%                2.33E+00
 Np-237 #A   -1.1905E+00   -1.1905E+00    1.234E+02%                4.98E+00
 Ir-192 #C    1.0432E+00    1.0432E+00    1.987E+01%                6.76E-01
 Cs-136 #A   -1.9224E-02   -1.9225E-02    1.397E+03%                1.01E+00
 Np-239 #A   -6.5068E-01   -6.5078E-01    1.219E+02%                2.69E+00
 Nd-147 #A    4.5008E-03    4.5010E-03    3.585E+04%                6.03E+00
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     1.680E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 1.6801721E+02  Bq/Sample     
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 3_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:23:24 AM
Detector: Ge 3 SN/131
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 55     59.79     60.04    PASS      
FWHM               0.81      0.00      0.00      1. 25      1.91      2.01    PASS      
ActivityDiff     647.00     -5.00     -4.00     -0. 17      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.46      0.00      0.00      1. 71      3.16      3.26    PASS      
ActivityDiff     606.50     -5.00     -4.00     -1. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 40   1333.01   1333.26    PASS      
FWHM               2.07      0.00      0.00      2. 22      4.27      4.37    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -1. 39      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  1
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'C') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:23 :24 AM
        Live time:               1000
        Real time:               1012
        Dead time:                  1.15 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_QC.Clb
      Ge3_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25: 37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/chann el
             Quadratic:             3.421E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               1/6/2011 8:38:1 0 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.59keV  )
        Stop channel:            8000 (  2000.60keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  2
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0415

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.55    56799.   0.47   1.25  8.834E-02    59. 54 100.000  6.481E+02 QA60  
    87.95     8568.   1.37   1.25  1.354E-01    88. 03 100.000  9.039E+02 QA88  
   121.97      731.   9.07   1.35  1.367E-01   122. 06 100.000  4.954E+02 QA122 
   661.70    21112.   0.76   1.71  3.852E-02   661. 66 100.000  6.130E+02 QA662 
  1173.17    13987.   0.95   2.08  2.205E-02  1173. 23 100.000  1.202E+03 QA1173
  1332.40    12587.   0.94   2.22  1.989E-02  1332. 51 100.000  1.200E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.92    59.55      3683.     56799.    56.799     0.47   1.248s
 QA-88     351.59    87.95      1183.      8568.     8.568     1.37   1.245s
 QA-122    487.80   121.97       847.       731.     0.731     9.07   1.346s
 QA-662   2647.63   661.70       663.     21112.    21.112     0.76   1.711s
 QA-1173  4693.22  1173.17       487.     13987.    13.987     0.95   2.080 
 QA-1332  5329.81  1332.40       169.     12587.    12.587     0.94   2.218 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  3
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.4812E+02                                      1.58E+05             
                            59.54 6.481E+02 *(  3.2 58E+00 4.73E-01 1.00E+02 G  
 
QA-88        9.0393E+02                                      4.63E+02             
                            88.03 9.039E+02 *(  1.7 20E+01 1.37E+00 1.00E+02 G  
 
QA-122       4.9541E+02                                      2.72E+02             
                           122.06 4.954E+02 *(  9.3 69E+01 9.07E+00 1.00E+02 G  
 
QA-662       6.1302E+02                                      1.10E+04             
                           661.66 6.130E+02 *(  3.5 63E+00 7.57E-01 1.00E+02 G  
 
QA-1173      1.2021E+03                                      1.92E+03             
                          1173.23 1.202E+03  (  9.0 73E+00 9.45E-01 1.00E+02 G  
 
QA-1332      1.1995E+03                                      1.92E+03             
                          1332.51 1.200E+03  (  6.0 26E+00 9.40E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  4
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.4309E+02    6.4812E+02    4.729E-01 %                3.26E+00
 QA-88  #     6.3204E+01    9.0393E+02    1.366E+00 %                1.72E+01
 QA-122 #     5.3510E+00    4.9541E+02    9.070E+00 %                9.37E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662 #     5.4803E+02    6.1302E+02    7.569E-01 %                3.56E+00
 QA-898                  >12 Halflives
 QA-1173      6.3423E+02    1.2021E+03    9.452E-01 %                9.07E+00
 QA-1332      6.3289E+02    1.1995E+03    9.398E-01 %                6.03E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  2000.6 keV)     2.527E +03  GPS           
 Total Decayed Activity (   37.6 to  2000.6 keV) 5. 0620771E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 3_20140210002_BG                                                              
Acquired: 2/10/2014 12:44:09 AM
Detector: Ge 3 SN/131
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.36      2.21      2.26      2.35      2.46      2.51    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry

Page 1009 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  1
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:44:09 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_QC.Clb
      Ge3_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:38:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  2
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  3
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    7.2262E-01
 NA-22   <    1.9814E-01
 K-40    <    2.0579E+00
 Sc-46   <    1.8277E-01
 CR-51   <    9.2010E-01
 MN-54   <    2.3746E-01
 FE-59   <    3.0681E-01
 Co-56   <    1.9854E-01
 CO-57   <    1.4190E-01
 CO-58   <    1.8932E-01
 CO-60   <    2.0591E-01
 ZN-65   <    3.4767E-01
 NB-94   <    1.1403E-01
 ZR-95   <    2.1956E-01
 NB-95   <    1.2127E-01
 RU-103  <    1.4074E-01
 RH-106  <    9.8562E-01
 AG-108M <    9.9314E-02
 AG-110M <    1.9780E-01
 SN-113  <    1.0485E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  4
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
 SB-124  <    9.5939E-02
 SB-125  <    3.4886E-01
 I-131   <    7.3550E-02
 BA-133  <    1.3720E-01
 CS-134  <    2.3893E-01
 CS-137  <    1.8247E-01
 CE-139  <    1.0515E-01
 Ba-140  <    5.6049E-01
 La-140  <    2.4757E-01
 CE-141  <    1.1838E-01
 CE-144  <    4.9704E-01
 PM-144  <    1.1192E-01
 EU-152  <    5.9269E-01
 EU-154  <    1.6834E+00
 EU-155  <    3.9962E-01
 HF-181  <    9.5081E-02
 Ta-182  <    6.3943E-01
 Hg-203  <    1.4214E-01
 TL-208  <    2.6496E-01
 pm-146  <    3.4731E-01
 y-88    <    3.0037E-01
 PB-210  <    6.5131E+00
 PB-212  <    3.4742E-01
 PB-214  <    5.6617E-01
 BI-207  <    1.9556E-01
 BI-212  <    2.2301E+00
 BI-214  <    6.4709E-01
 BI-210M <    1.2750E-01
 RA-224  <    2.9571E+00
 AC-228  <    5.1150E-01
 TH-227  <    7.7429E-01
 TH-229  <    1.4686E+00
 TH-234  <    5.6011E+00
 PA-231  <    4.7489E+00
 PA-233  <    2.2676E-01
 PA-234  <    5.6933E-01
 PA-234M <    2.4019E+01
 Ra-226  <    1.9364E+00
 U-235   <    1.1632E+00
 AM-241  <    4.3048E-01
 Np-237  <    1.0024E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  5
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 4_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:25:24 AM
Detector: Ge 4 SN/181
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.22     59.29     59. 62     59.79     59.86    PASS      
FWHM               0.77      0.00      0.00      1. 04      1.87      1.97    PASS      
ActivityDiff     650.60     -5.00     -4.00     -0. 15      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.34      0.00      0.00      1. 54      3.04      3.14    PASS      
ActivityDiff     609.90     -5.00     -4.00     -0. 45      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 21   1333.01   1333.26    PASS      
FWHM               1.84      0.00      0.00      1. 96      4.04      4.14    PASS      
ActivityDiff    1189.70     -5.00     -4.00      1. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:07 AMPage  1
 TestAmerica                     Spectrum name: 4_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'D') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:25 :24 AM
        Live time:               1000
        Real time:               1016
        Dead time:                  1.57 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_QC.Clb
      4_QA-D_Rad11-0018_032612                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55: 17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.917E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               3/27/2012 7:34: 55 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.61keV  )
        Stop channel:            8000 (  1999.44keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:07 AMPage  2
 TestAmerica                     Spectrum name: 4_2 0140210001_QCAsLeft.An1       
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1732

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.62    28414.   0.67   1.04  4.400E-02    59. 54 100.000  6.516E+02 QA60  
    88.14     4143.   1.83   1.02  6.283E-02    88. 03 100.000  9.432E+02 QA88  
   661.38     8209.   1.22   1.54  1.501E-02   661. 66 100.000  6.126E+02 QA662 
  1172.95     5375.   1.51   1.95  8.792E-03  1173. 23 100.000  1.159E+03 QA1173
  1332.21     4866.   1.46   1.96  7.839E-03  1332. 51 100.000  1.177E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     238.00    59.62      1780.     28414.    28.414     0.67   1.039s
 QA-88     352.01    88.14       455.      4143.     4.143     1.83   1.024s
 QA-662   2644.38   661.38       300.      8209.     8.209     1.22   1.542 
 QA-1173  4691.16  1172.95       168.      5375.     5.375     1.51   1.950 
 QA-1332  5328.54  1332.21        32.      4866.     4.866     1.46   1.958 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:07 AMPage  3
 TestAmerica                     Spectrum name: 4_2 0140210001_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5160E+02                                      1.58E+05             
                            59.54 6.516E+02 *(  4.5 70E+00 6.66E-01 1.00E+02 G  
 
QA-88        9.4316E+02                                      4.63E+02             
                            88.03 9.432E+02 *(  2.3 25E+01 1.83E+00 1.00E+02 G  
 
QA-662       6.1264E+02                                      1.10E+04             
                           661.66 6.126E+02  (  6.2 22E+00 1.22E+00 1.00E+02 G  
 
QA-1173      1.1589E+03                                      1.92E+03             
                          1173.23 1.159E+03  (  1.3 61E+01 1.51E+00 1.00E+02 G  
 
QA-1332      1.1768E+03                                      1.92E+03             
                          1332.51 1.177E+03  (  7.0 31E+00 1.46E+00 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
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 TestAmerica                     Spectrum name: 4_2 0140210001_QCAsLeft.An1       
                                                                                 
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.4654E+02    6.5160E+02    6.662E-01 %                4.57E+00
 QA-88  #     6.5947E+01    9.4316E+02    1.828E+00 %                2.32E+01
 QA-122  <    1.4840E+00    1.3739E+02
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.4770E+02    6.1264E+02    1.222E+00 %                6.22E+00
 QA-898                  >12 Halflives
 QA-1173      6.1143E+02    1.1589E+03    1.506E+00 %                1.36E+01
 QA-1332      6.2090E+02    1.1768E+03    1.463E+00 %                7.03E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.4 keV)     2.493E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.4 keV) 4. 5430527E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 4_20140210002_BG                                                              
Acquired: 2/10/2014 12:45:17 AM
Detector: Ge 4 SN/181
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.32      1.20      1.24      1.29      1.39      1.43    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:16:06 AMPage  1
 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:45:17 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.16 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_QC.Clb
      4_QA-D_Rad11-0018_032612                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 7:34:55 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:16:06 AMPage  2
 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    3 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.04    46.63         6.        22.     0.013    27.43   0.752s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   8.3236E+00                                      8.14E+03             
                            46.54 8.324E+00 *(  5.045E+00 2.74E+01 4.25E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.2163E+00
 NA-22   <    5.0059E-01
 K-40    <    4.8985E+00
 Sc-46   <    3.9205E-01
 CR-51   <    8.9114E-01
 MN-54   <    3.5513E-01
 FE-59   <    7.8867E-01
 Co-56   <    3.6277E-01
 CO-57   <    9.3167E-02
 CO-58   <    4.3246E-01
 CO-60   <    5.2255E-01
 ZN-65   <    8.8910E-01
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 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
 NB-94   <    5.2579E-01
 ZR-95   <    5.7430E-01
 NB-95   <    3.1781E-01
 RU-103  <    1.4914E-01
 RH-106  <    2.2095E+00
 AG-108M <    1.2558E-01
 AG-110M <    5.3464E-01
 SN-113  <    2.0213E-01
 SB-124  <    2.0391E-01
 SB-125  <    3.7799E-01
 I-131   <    1.1840E-01
 BA-133  <    1.5320E-01
 CS-134  <    2.0710E-01
 CS-137  <    3.2058E-01
 CE-139  <    2.5509E-01
 Ba-140  <    6.3383E-01
 La-140  <    5.4812E-01
 CE-141  <    1.7261E-01
 CE-144  <    7.3405E-01
 PM-144  <    2.8937E-01
 EU-152  <    7.1494E-01
 EU-154  <    3.0996E+00
 EU-155  <    3.0262E-01
 HF-181  <    1.6099E-01
 Ta-182  <    1.2935E+00
 Hg-203  <    2.0591E-01
 TL-208  <    2.1771E-01
 pm-146  <    9.0667E-01
 y-88    <    4.2545E-01
 PB-210 #     8.3236E+00   2.7427E+01%               5.045E+00
 PB-212  <    3.1564E-01
 PB-214  <    3.1642E-01
 BI-207  <    3.1775E-01
 BI-212  <    7.5969E+00
 BI-214  <    7.9824E-01
 BI-210M <    1.6061E-01
 RA-224  <    3.0660E+00
 AC-228  <    1.3842E+00
 TH-227  <    1.8472E+00
 TH-229  <    1.6231E+00
 TH-234  <    8.8667E+00
 PA-231  <    5.7056E+00
 PA-233  <    2.4234E-01
 PA-234  <    5.2216E-01
 PA-234M <    5.0342E+01
 Ra-226  <    2.4584E+00
 U-235   <    9.1284E-01
 AM-241  <    3.2750E-01
 Np-237  <    1.5798E+00

Page 1024 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:16:06 AMPage  5
 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     8.324E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 5_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:22:23 AM
Detector: Ge 5 SN/157
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 57     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 98      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      1. 31      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 50      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00      2. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 60   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 20   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 93      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -0. 94      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:39:34 AMPage  1
 TestAmerica                     Spectrum name: 5_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'A') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:22 :23 AM
        Live time:               1000
        Real time:               1012
        Dead time:                  1.18 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35: 48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/chann el
             Quadratic:             3.911E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:2 2 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.62keV  )
        Stop channel:            8000 (  2000.81keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1387

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.57    46257.   0.52   0.98  7.424E-02    59. 54 100.000  6.283E+02 QA60  
    87.93     6965.   1.45   1.04  1.123E-01    88. 03 100.000  8.859E+02 QA88  
   121.94      660.   7.76   1.23  1.160E-01   122. 06 100.000  5.267E+02 QA122 
   661.54    14956.   0.91   1.50  2.861E-02   661. 66 100.000  5.849E+02 QA662 
  1172.95     9425.   1.17   1.89  1.552E-02  1173. 23 100.000  1.151E+03 QA1173
  1332.20     8569.   1.10   1.93  1.382E-02  1332. 51 100.000  1.175E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.84    59.57      2844.     46257.    46.257     0.52   0.984s
 QA-88     351.41    87.93       813.      6965.     6.965     1.45   1.044s
 QA-122    487.54   121.94       536.       660.     0.660     7.76   1.226s
 QA-662   2646.87   661.54       558.     14956.    14.956     0.91   1.502 
 QA-1173  4692.08  1172.95       330.      9425.     9.425     1.17   1.894 
 QA-1332  5328.64  1332.20        35.      8569.     8.569     1.10   1.928 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.2826E+02                                      1.58E+05             
                            59.54 6.283E+02 *(  3.4 12E+00 5.19E-01 1.00E+02 G  
 
QA-88        8.8591E+02                                      4.63E+02             
                            88.03 8.859E+02 *(  1.7 25E+01 1.45E+00 1.00E+02 G  
 
QA-122       5.2672E+02                                      2.72E+02             
                           122.06 5.267E+02 *(  8.8 26E+01 7.76E+00 1.00E+02 G  
 
QA-662       5.8487E+02                                      1.10E+04             
                           661.66 5.849E+02  (  4.4 11E+00 9.07E-01 1.00E+02 G  
 
QA-1173      1.1514E+03                                      1.92E+03             
                          1173.23 1.151E+03  (  1.0 67E+01 1.17E+00 1.00E+02 G  
 
QA-1332      1.1752E+03                                      1.92E+03             
                          1332.51 1.175E+03  (  4.1 52E+00 1.10E+00 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.2338E+02    6.2826E+02    5.190E-01 %                3.41E+00
 QA-88  #     6.1944E+01    8.8591E+02    1.451E+00 %                1.72E+01
 QA-122 #     5.6892E+00    5.2672E+02    7.763E+00 %                8.83E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.2287E+02    5.8487E+02    9.069E-01 %                4.41E+00
 QA-898                  >12 Halflives
 QA-1173      6.0749E+02    1.1514E+03    1.168E+00 %                1.07E+01
 QA-1332      6.2004E+02    1.1752E+03    1.098E+00 %                4.15E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.441E +03  GPS           
 Total Decayed Activity (   37.6 to  2000.8 keV) 4. 9523057E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 5_20140210002_BG                                                              
Acquired: 2/10/2014 12:43:36 AM
Detector: Ge 5 SN/157
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.51      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:43:36 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.36 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    0 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    9.6048E-01
 NA-22   <    2.8378E-01
 K-40    <    4.3188E+00
 Sc-46   <    1.9738E-01
 CR-51   <    1.3245E+00
 MN-54   <    1.8100E-01
 FE-59   <    4.3032E-01
 Co-56   <    1.8443E-01
 CO-57   <    4.1231E-02
 CO-58   <    1.7550E-01
 CO-60   <    2.9632E-01
 ZN-65   <    4.8897E-01
 NB-94   <    1.5382E-01
 ZR-95   <    2.9690E-01
 NB-95   <    1.6406E-01
 RU-103  <    1.1472E-01
 RH-106  <    1.3225E+00
 AG-108M <    1.0439E-01
 AG-110M <    2.6947E-01
 SN-113  <    2.2660E-01
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 SB-124  <    1.8803E-01
 SB-125  <    3.1623E-01
 I-131   <    1.8230E-01
 BA-133  <    1.9674E-01
 CS-134  <    2.3140E-01
 CS-137  <    3.6220E-01
 CE-139  <    1.3446E-01
 Ba-140  <    4.5794E-01
 La-140  <    3.5380E-01
 CE-141  <    1.2846E-01
 CE-144  <    5.3784E-01
 PM-144  <    3.4182E-01
 EU-152  <    3.9247E-01
 EU-154  <    1.5666E+00
 EU-155  <    2.1331E-01
 HF-181  <    1.2641E-01
 Ta-182  <    7.1338E-01
 Hg-203  <    6.8491E-02
 TL-208  <    2.5619E-01
 pm-146  <    4.6944E-01
 y-88    <    2.1373E-01
 PB-210  <    5.5427E+00
 PB-212  <    1.6620E-01
 PB-214  <    5.8121E-01
 BI-207  <    1.9787E-01
 BI-212  <    2.5979E+00
 BI-214  <    8.4697E-01
 BI-210M <    2.0480E-01
 RA-224  <    2.6048E+00
 AC-228  <    1.5062E+00
 TH-227  <    5.8056E-01
 TH-229  <    1.4453E+00
 TH-234  <    4.7867E+00
 PA-231  <    2.6502E+00
 PA-233  <    2.5431E-01
 PA-234  <    2.9494E-01
 PA-234M <    2.6299E+01
 Ra-226  <    4.5886E+00
 U-235   <    7.4230E-01
 AM-241  <    4.5725E-01
 Np-237  <    5.7785E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140210001_BG                                                              
Acquired: 2/10/2014 12:02:29 AM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.30      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140210001_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:02:29 AM
        Live time:               1800
        Real time:               1825
        Dead time:                  1.37 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0339

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.60    46.51         4.        24.     0.013    25.08   0.362s
 TH-234    253.00    63.36         2.        38.     0.021    18.14   0.992s
 TH-234    369.71    92.54         2.        34.     0.019    19.06   0.340s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   3.7868E+00                                      8.14E+03             
                            46.54 3.787E+00  (  2.030E+00 2.51E+01 4.25E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   4.4510E+00                                      1.63E+12             
                            63.29 4.451E+00  (  1.196E+00 1.81E+01 3.81E+00 G  
                            92.59 1.845E+00 -   5.389E-01 1.91E+01 5.58E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    5.6504E-01
 NA-22   <    1.8434E-01
 K-40    <    1.9219E+00
 Sc-46   <    1.2787E-01
 CR-51   <    4.7940E-01
 MN-54   <    1.1516E-01
 FE-59   <    2.7928E-01
 Co-56   <    1.1777E-01
 CO-57   <    2.4374E-02
 CO-58   <    1.1088E-01
 CO-60   <    2.4315E-01
 ZN-65   <    3.1730E-01
 NB-94   <    9.4723E-02
 ZR-95   <    3.0198E-01
 NB-95   <    2.0906E-01
 RU-103  <    1.1048E-01
 RH-106  <    7.9941E-01
 AG-108M <    6.1057E-02
 AG-110M <    2.1992E-01
 SN-113  <    1.4395E-01
 SB-124  <    7.7339E-02
 SB-125  <    1.8482E-01
 I-131   <    7.0041E-02
 BA-133  <    8.8813E-02
 CS-134  <    7.8190E-02
 CS-137  <    1.9671E-01
 CE-139  <    3.7723E-02
 Ba-140  <    3.4318E-01
 La-140  <    2.3065E-01
 CE-141  <    7.5773E-02
 CE-144  <    3.9707E-01
 PM-144  <    9.2839E-02
 EU-152  <    2.5593E-01
 EU-154  <    1.0091E+00
 EU-155  <    1.2796E-01
 HF-181  <    7.4411E-02
 Ta-182  <    4.6290E-01
 Hg-203  <    5.8763E-02
 TL-208  <    1.5349E-01
 pm-146  <    2.9187E-01
 y-88    <    1.3891E-01
 PB-210       3.7868E+00   2.5085E+01%               2.030E+00
 PB-212  <    1.9332E-01
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 PB-214  <    2.7015E-01
 BI-207  <    9.1397E-02
 BI-212  <    1.2743E+00
 BI-214  <    1.6733E-01
 BI-210M <    9.1734E-02
 RA-224  <    1.3599E+00
 AC-228  <    4.5399E-01
 TH-227  <    4.4681E-01
 TH-229  <    5.8113E-01
 TH-234 #     4.4510E+00   1.8135E+01%               1.196E+00
 PA-231  <    1.2304E+00
 PA-233  <    1.2846E-01
 PA-234  <    1.5028E-01
 PA-234M <    1.7081E+01
 Ra-226  <    1.8608E+00
 U-235   <    3.8926E-01
 AM-241  <    2.2755E-01
 Np-237  <    3.5303E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     8.238E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 7_20140210002_QCAsLeft                                                        
Acquired: 2/10/2014 1:05:29 AM
Detector: Ge 7 SN/154
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.58     59.04     59.29     59. 62     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      0. 85      1.94      2.04    PASS      
ActivityDiff     647.00     -5.00     -4.00      1. 89      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.45      0.00      0.00      1. 43      3.15      3.25    PASS      
ActivityDiff     606.50     -5.00     -4.00      0. 82      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 90   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 56   1333.01   1333.26    PASS      
FWHM               1.98      0.00      0.00      2. 00      4.18      4.28    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -0. 41      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:22:55 AMPage  1
 TestAmerica                     Spectrum name: 7_2 0140210002_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'C') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140210002_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:05: 29 AM
        Live time:               1000
        Real time:               1028
        Dead time:                  2.73 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40: 56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/chann el
             Quadratic:             3.508E-09 keV/c hannel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:1 0 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.61keV  )
        Stop channel:            8000 (  2000.12keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:22:55 AMPage  2
 TestAmerica                     Spectrum name: 7_2 0140210002_QCAsLeft.An1       
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0492

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.62    71497.   0.41   0.85  1.137E-01    59. 54 100.000  6.348E+02 QA60  
    88.06    11816.   1.05   0.88  1.845E-01    88. 03 100.000  9.160E+02 QA88  
   122.01     1013.   6.82   0.90  1.962E-01   122. 06 100.000  4.778E+02 QA122 
   661.72    25175.   0.70   1.43  4.681E-02   661. 66 100.000  6.015E+02 QA662 
  1173.31    14909.   0.90   1.86  2.392E-02  1173. 23 100.000  1.181E+03 QA1173
  1332.56    13320.   0.89   2.00  2.125E-02  1332. 51 100.000  1.188E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     238.03    59.62      3588.     71497.    71.497     0.41   0.853 
 QA-88     351.82    88.06      1038.     11816.    11.816     1.05   0.878 
 QA-122    487.62   122.01       980.      1013.     1.013     6.82   0.901 
 QA-662   2646.62   661.72       850.     25175.    25.175     0.70   1.426 
 QA-1173  4692.99  1173.31       493.     14909.    14.909     0.90   1.863 
 QA-1332  5329.94  1332.56       108.     13320.    13.319     0.89   2.004 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

Page 1045 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:22:55 AMPage  3
 TestAmerica                     Spectrum name: 7_2 0140210002_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.3478E+02                                      1.58E+05             
                            59.54 6.348E+02  (  2.5 02E+00 4.10E-01 1.00E+02 G  
 
QA-88        9.1595E+02                                      4.63E+02             
                            88.03 9.160E+02  (  1.1 85E+01 1.05E+00 1.00E+02 G  
 
QA-122       4.7779E+02                                      2.72E+02             
                           122.06 4.778E+02  (  7.0 12E+01 6.82E+00 1.00E+02 G  
 
QA-662       6.0153E+02                                      1.10E+04             
                           661.66 6.015E+02  (  3.3 11E+00 6.98E-01 1.00E+02 G  
 
QA-1173      1.1812E+03                                      1.92E+03             
                          1173.23 1.181E+03  (  8.4 12E+00 9.05E-01 1.00E+02 G  
 
QA-1332      1.1878E+03                                      1.92E+03             
                          1332.51 1.188E+03  (  4.5 50E+00 8.95E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:22:55 AMPage  4
 TestAmerica                     Spectrum name: 7_2 0140210002_QCAsLeft.An1       
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.2985E+02    6.3478E+02    4.098E-01 %                2.50E+00
 QA-88        6.4042E+01    9.1595E+02    1.046E+00 %                1.19E+01
 QA-122       5.1603E+00    4.7779E+02    6.821E+00 %                7.01E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.3776E+02    6.0153E+02    6.976E-01 %                3.31E+00
 QA-898                  >12 Halflives
 QA-1173      6.2322E+02    1.1812E+03    9.048E-01 %                8.41E+00
 QA-1332      6.2669E+02    1.1878E+03    8.946E-01 %                4.55E+00
 QA-1836                 >12 Halflives
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  2000.1 keV)     2.487E +03  GPS           
 Total Decayed Activity (   37.6 to  2000.1 keV) 4. 9990518E+03  GPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 9_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:24:39 AM
Detector: Ge9 S/N100228730
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 96      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -0. 22      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 54      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00      0. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 22   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      2. 06      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -0. 75      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'E') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:24 :39 AM
        Live time:               1000
        Real time:               1014
        Dead time:                  1.40 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:1 7 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.269E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03: 10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.59keV  )
        Stop channel:            8000 (  1999.34keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0796

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.59    64060.   0.44   0.96  9.929E-02    59. 54 100.000  6.509E+02 QA60  
    88.08    10092.   1.29   0.98  1.545E-01    88. 03 100.000  9.343E+02 QA88  
   122.10      998.   6.48   1.19  1.634E-01   122. 06 100.000  5.653E+02 QA122 
   661.53    25777.   0.67   1.54  4.753E-02   661. 66 100.000  6.067E+02 QA662 
  1173.00    16924.   0.85   1.87  2.680E-02  1173. 23 100.000  1.197E+03 QA1173
  1332.22    15295.   0.85   2.06  2.416E-02  1332. 51 100.000  1.200E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     238.00    59.59      3154.     64060.    64.061     0.44   0.960 
 QA-88     351.90    88.08      1376.     10092.    10.092     1.29   0.975 
 QA-122    487.95   122.10       795.       998.     0.998     6.48   1.188 
 QA-662   2645.51   661.53       620.     25777.    25.777     0.67   1.536 
 QA-1173  4692.02  1173.00       481.     16924.    16.924     0.85   1.869 
 QA-1332  5329.27  1332.22       160.     15295.    15.295     0.85   2.064 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5088E+02                                      1.58E+05             
                            59.54 6.509E+02  (  2.6 86E+00 4.37E-01 1.00E+02 G  
 
QA-88        9.3433E+02                                      4.63E+02             
                            88.03 9.343E+02  (  1.6 25E+01 1.29E+00 1.00E+02 G  
 
QA-122       5.6527E+02                                      2.72E+02             
                           122.06 5.653E+02  (  7.5 96E+01 6.48E+00 1.00E+02 G  
 
QA-662       6.0675E+02                                      1.10E+04             
                           661.66 6.067E+02  (  2.7 95E+00 6.66E-01 1.00E+02 G  
 
QA-1173      1.1971E+03                                      1.92E+03             
                          1173.23 1.197E+03  (  7.4 23E+00 8.45E-01 1.00E+02 G  
 
QA-1332      1.2003E+03                                      1.92E+03             
                          1332.51 1.200E+03  (  4.8 38E+00 8.46E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.4582E+02    6.5088E+02    4.367E-01 %                2.69E+00
 QA-88        6.5330E+01    9.3433E+02    1.291E+00 %                1.63E+01
 QA-122       6.1055E+00    5.6527E+02    6.477E+00 %                7.60E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.4243E+02    6.0675E+02    6.663E-01 %                2.80E+00
 QA-898                  >12 Halflives
 QA-1173      6.3161E+02    1.1971E+03    8.451E-01 %                7.42E+00
 QA-1332      6.3328E+02    1.2003E+03    8.458E-01 %                4.84E+00
 QA-1836                 >12 Halflives
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.525E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.3 keV) 5. 1545840E+03  GPS           

Page 1052 of 1443



                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140210002_BG                                                              
Acquired: 2/10/2014 12:55:39 AM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:16 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_20140210002_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:55:39 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    2 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4689E+00
 NA-22   <    1.6313E-01
 K-40    <    2.6777E+00
 Sc-46   <    1.2935E-01
 CR-51   <    4.2621E-01
 MN-54   <    1.4577E-01
 FE-59   <    2.5938E-01
 Co-56   <    1.1834E-01
 CO-57   <    6.9270E-02
 CO-58   <    1.1087E-01
 CO-60   <    1.6956E-01
 ZN-65   <    4.7706E-01
 NB-94   <    1.5284E-01
 ZR-95   <    1.8384E-01
 NB-95   <    1.0190E-01
 RU-103  <    7.1014E-02
 RH-106  <    1.8180E+00
 AG-108M <    1.3281E-01
 AG-110M <    1.7616E-01
 SN-113  <    1.7735E-01
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 SB-124  <    1.8536E-01
 SB-125  <    3.7810E-01
 I-131   <    7.6783E-02
 BA-133  <    1.4862E-01
 CS-134  <    7.9100E-02
 CS-137  <    1.0111E-01
 CE-139  <    8.6357E-02
 Ba-140  <    2.8194E-01
 La-140  <    1.8998E-01
 CE-141  <    8.0547E-02
 CE-144  <    5.0080E-01
 PM-144  <    9.1722E-02
 EU-152  <    4.6033E-01
 EU-154  <    1.0180E+00
 EU-155  <    1.7765E-01
 HF-181  <    1.3966E-01
 Ta-182  <    4.2511E-01
 Hg-203  <    4.5778E-02
 TL-208  <    1.5661E-01
 pm-146  <    2.8974E-01
 y-88    <    1.4073E-01
 PB-210  <    2.1261E+00
 PB-212  <    2.5133E-01
 PB-214  <    2.5719E-01
 BI-207  <    7.4264E-02
 BI-212  <    1.2625E+00
 BI-214  <    3.0100E-01
 BI-210M <    9.0567E-02
 RA-224  <    1.0322E+00
 AC-228  <    4.5769E-01
 TH-227  <    7.1242E-01
 TH-229  <    1.3824E+00
 TH-234  <    3.0027E+00
 PA-231  <    1.7545E+00
 PA-233  <    1.4462E-01
 PA-234  <    3.7678E-01
 PA-234M <    3.5804E+01
 Ra-226  <    2.2011E+00
 U-235   <    6.3839E-01
 AM-241  <    2.3465E-01
 Np-237  <    5.8111E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 9_20140214001_QCAsLeft                                                        
Acquired: 2/14/2014 12:23:28 AM
Detector: Ge9 S/N100228730
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 95      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -1. 05      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 48      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -0. 57      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 28   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      2. 02      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -1. 11      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Micha Korrinhizer
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 Sample description                                             
      Quality control Check (QC Source 'E') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140214001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/14/2014 12:23 :28 AM
        Live time:               1000
        Real time:               1014
        Dead time:                  1.41 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:1 7 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.269E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03: 10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.59keV  )
        Stop channel:            8000 (  1999.34keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0800

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.59    64587.   0.44   0.95  9.929E-02    59. 54 100.000  6.562E+02 QA60  
    88.07    10213.   1.20   1.04  1.545E-01    88. 03 100.000  9.512E+02 QA88  
   122.18      990.   7.13   0.96  1.634E-01   122. 06 100.000  5.665E+02 QA122 
   661.56    25953.   0.67   1.48  4.753E-02   661. 66 100.000  6.110E+02 QA662 
  1173.05    16772.   0.86   1.93  2.680E-02  1173. 23 100.000  1.188E+03 QA1173
  1332.28    15326.   0.83   2.02  2.416E-02  1332. 51 100.000  1.204E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.99    59.59      3367.     64587.    64.587     0.44   0.945 
 QA-88     351.89    88.07      1123.     10213.    10.213     1.20   1.037 
 QA-122    488.29   122.18       920.       990.     0.990     7.13   0.960 
 QA-662   2645.63   661.56       730.     25953.    25.953     0.67   1.475 
 QA-1173  4692.21  1173.05       519.     16772.    16.772     0.86   1.933 
 QA-1332  5329.49  1332.28       118.     15326.    15.326     0.83   2.023 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

Page 1061 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/14/20 14 12:41:25 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_2 0140214001_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5624E+02                                      1.58E+05             
                            59.54 6.562E+02  (  2.7 75E+00 4.37E-01 1.00E+02 G  
 
QA-88        9.5119E+02                                      4.63E+02             
                            88.03 9.512E+02  (  1.4 80E+01 1.20E+00 1.00E+02 G  
 
QA-122       5.6648E+02                                      2.72E+02             
                           122.06 5.665E+02  (  8.2 43E+01 7.13E+00 1.00E+02 G  
 
QA-662       6.1105E+02                                      1.10E+04             
                           661.66 6.110E+02  (  3.0 28E+00 6.71E-01 1.00E+02 G  
 
QA-1173      1.1880E+03                                      1.92E+03             
                          1173.23 1.188E+03  (  7.7 15E+00 8.55E-01 1.00E+02 G  
 
QA-1332      1.2045E+03                                      1.92E+03             
                          1332.51 1.204E+03  (  4.1 83E+00 8.35E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.5113E+02    6.5624E+02    4.372E-01 %                2.77E+00
 QA-88        6.6111E+01    9.5119E+02    1.202E+00 %                1.48E+01
 QA-122       6.0566E+00    5.6648E+02    7.126E+00 %                8.24E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.4613E+02    6.1105E+02    6.711E-01 %                3.03E+00
 QA-898                  >12 Halflives
 QA-1173      6.2593E+02    1.1880E+03    8.554E-01 %                7.71E+00
 QA-1332      6.3458E+02    1.2045E+03    8.347E-01 %                4.18E+00
 QA-1836                 >12 Halflives
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.530E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.3 keV) 5. 1774771E+03  GPS           
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                                        St. Louis
                                    Background Check

Spectrum: 9_20140214002_BG                                                              
Acquired: 2/14/2014 7:51:36 AM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.91      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Micha Korrinhizer
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 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140214002_BG.An1

 Acquisition information
        Start time:                 2/14/2014 7:51:36 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.12 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    0 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    9.7275E-01
 NA-22   <    2.0586E-01
 K-40    <    4.0433E+00
 Sc-46   <    1.2935E-01
 CR-51   <    1.0903E+00
 MN-54   <    1.1551E-01
 FE-59   <    2.5938E-01
 Co-56   <    1.1834E-01
 CO-57   <    9.3506E-02
 CO-58   <    1.1087E-01
 CO-60   <    2.1397E-01
 ZN-65   <    2.9226E-01
 NB-94   <    1.1816E-01
 ZR-95   <    1.8384E-01
 NB-95   <    1.6633E-01
 RU-103  <    8.9613E-02
 RH-106  <    8.0279E-01
 AG-108M <    6.5085E-02
 AG-110M <    1.7616E-01
 SN-113  <    8.6910E-02
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 SB-124  <    7.8302E-02
 SB-125  <    3.7810E-01
 I-131   <    1.3119E-01
 BA-133  <    9.7857E-02
 CS-134  <    9.9816E-02
 CS-137  <    1.0111E-01
 CE-139  <    9.5773E-02
 Ba-140  <    3.5578E-01
 La-140  <    1.8998E-01
 CE-141  <    1.8721E-01
 CE-144  <    3.7914E-01
 PM-144  <    9.1722E-02
 EU-152  <    3.0977E-01
 EU-154  <    1.0180E+00
 EU-155  <    3.7042E-01
 HF-181  <    7.8390E-02
 Ta-182  <    4.2511E-01
 Hg-203  <    1.2514E-01
 TL-208  <    1.4349E-01
 pm-146  <    2.8974E-01
 y-88    <    1.4073E-01
 PB-210  <    3.5605E+00
 PB-212  <    2.2897E-01
 PB-214  <    3.1065E-01
 BI-207  <    7.4264E-02
 BI-212  <    2.2492E+00
 BI-214  <    5.8547E-01
 BI-210M <    1.0499E-01
 RA-224  <    1.3351E+00
 AC-228  <    4.5769E-01
 TH-227  <    2.6909E-01
 TH-229  <    1.7935E+00
 TH-234  <    1.6476E+00
 PA-231  <    2.0339E+00
 PA-233  <    1.4462E-01
 PA-234  <    4.6470E-01
 PA-234M <    1.6606E+01
 Ra-226  <    2.6565E+00
 U-235   <    2.4113E-01
 AM-241  <    3.5920E-01
 Np-237  <    6.2934E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 10_20140210001_QCAsLeft                                                       
Acquired: 2/10/2014 12:26:00 AM
Detector: Ge10 S/N08316756
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 54     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      1. 05      1.94      2.04    PASS      
ActivityDiff     670.63     -5.00     -4.00      2. 49      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.43      0.00      0.00      1. 51      3.13      3.23    PASS      
ActivityDiff     643.00     -5.00     -4.00      3. 55      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 61   1333.01   1333.26    PASS      
FWHM               2.01      0.00      0.00      2. 10      4.21      4.31    PASS      
ActivityDiff    1234.50     -5.00     -4.00      3. 12      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 Sample description                                             
      Quality control Check (QC Source 'F') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_2014021000 1_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:26 :00 AM
        Live time:               1000
        Real time:               1013
        Dead time:                  1.31 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27: 47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -1.974E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:1 2 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.56keV  )
        Stop channel:            8000 (  1999.70keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0305

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.54    51864.   0.49   1.05  7.971E-02    59. 54 100.000  6.539E+02 QA60  
    88.01    20477.   0.79   1.06  1.174E-01    88. 03 100.000  9.563E+02 QA88  
   122.00     3452.   2.31   1.05  1.207E-01   122. 06 100.000  5.174E+02 QA122 
   661.66    19990.   0.77   1.51  3.463E-02   661. 66 100.000  6.202E+02 QA662 
  1173.31    15998.   0.89   1.98  1.961E-02  1173. 23 100.000  1.228E+03 QA1173
  1332.61    14100.   0.86   2.10  1.775E-02  1332. 51 100.000  1.196E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.88    59.54      3021.     51864.    51.864     0.49   1.046s
 QA-88     351.73    88.01      1384.     20477.    20.477     0.79   1.065s
 QA-122    487.63   122.00       756.      3452.     3.451     2.31   1.053s
 QA-662   2645.79   661.66       628.     19990.    19.990     0.77   1.512 
 QA-1173  4692.63  1173.31       513.     15998.    15.998     0.89   1.980 
 QA-1332  5330.03  1332.61        84.     14100.    14.100     0.86   2.100 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5391E+02                                      1.58E+05             
                            59.54 6.539E+02 *(  3.2 64E+00 4.89E-01 1.00E+02 G  
 
QA-88        9.5626E+02                                      4.63E+02             
                            88.03 9.563E+02 *(  8.2 22E+00 7.91E-01 1.00E+02 G  
 
QA-122       5.1744E+02                                      2.72E+02             
                           122.06 5.174E+02  (  1.9 62E+01 2.31E+00 1.00E+02 G  
 
QA-662       6.2017E+02                                      1.10E+04             
                           661.66 6.202E+02  (  3.7 08E+00 7.69E-01 1.00E+02 G  
 
QA-1173      1.2278E+03                                      1.92E+03             
                          1173.23 1.228E+03  (  8.3 11E+00 8.90E-01 1.00E+02 G  
 
QA-1332      1.1960E+03                                      1.92E+03             
                          1332.51 1.196E+03  (  3.8 52E+00 8.62E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.5066E+02    6.5391E+02    4.895E-01 %                3.26E+00
 QA-88  #     1.7443E+02    9.5626E+02    7.911E-01 %                8.22E+00
 QA-122 #     2.8585E+01    5.1744E+02    2.309E+00 %                1.96E+01
 QA-166  <    1.2210E+00    3.7239E+02
 QA-279                  >12 Halflives
 QA-392  <    2.3553E+00    2.1977E+03
 QA-514                  >12 Halflives
 QA-662       5.7728E+02    6.2017E+02    7.694E-01 %                3.71E+00
 QA-898  <    5.1591E+00    8.3043E+03
 QA-1173      8.1569E+02    1.2278E+03    8.901E-01 %                8.31E+00
 QA-1332      7.9455E+02    1.1960E+03    8.620E-01 %                3.85E+00
 QA-1836 <    2.8873E+00    4.6475E+03

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.041E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.7 keV) 5. 1715254E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140210002_BG                                                             
Acquired: 2/10/2014 12:56:03 AM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.22      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 TestAmerica, Inc                Spectrum name: 10_20140210002_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:56:03 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:12 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        

Page 1076 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:30 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_20140210002_BG.An1            
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    5 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1383

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.51       35.  26.13   0.82  6.251E-02    46.54   4.250  7.284E+00 PB210 
    63.34       42.  21.09   0.82  8.473E-02    63.29   3.810  7.176E+00 TH234 
    92.63       40.  23.72   0.76  1.178E-01    92.59   5.584  3.349E+00 TH234 
                                                93.35   5.561  3.361E+00 AC228 
   238.31       25.  29.66   0.96  8.998E-02   238.63  43.300  3.565E-01 PB212 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.77    46.51        15.        35.     0.019    26.13   0.816s
 TH-234    253.07    63.34        13.        42.     0.023    21.09   0.820 
 TH-234    370.17    92.63        18.        40.     0.022    23.72   0.765 
 PB-212    952.71   238.31        10.        25.     0.014    29.66   0.957 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   7.2838E+00                                      8.14E+03             
                            46.54 7.284E+00  (  4.362E+00 2.61E+01 4.25E+00 G  
 
PB-212   N   3.5646E-01                                      6.98E+02             
                           238.63 3.565E-01  (  2.488E-01 2.97E+01 4.33E+01 G  
                           300.03 0.000E+00 %   2.421E+00 1.00E+03 3.28E+00 GA 
 
TH-234   N   7.1759E+00                                      1.63E+12             
                            63.29 7.176E+00  (  3.397E+00 2.11E+01 3.81E+00 G  
                            92.59 3.349E+00 -   1.913E+00 2.37E+01 5.58E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.9337E+00
 NA-22   <    2.2235E-01
 K-40    <    2.8949E+00
 Sc-46   <    1.6276E-01
 CR-51   <    1.4907E+00
 MN-54   <    1.4933E-01
 FE-59   <    3.4499E-01
 Co-56   <    1.5215E-01
 CO-57   <    6.4662E-02
 CO-58   <    1.4483E-01
 CO-60   <    2.3077E-01
 ZN-65   <    3.9093E-01
 NB-94   <    1.2703E-01
 ZR-95   <    2.4511E-01
 NB-95   <    1.3543E-01
 RU-103  <    1.8657E-01
 RH-106  <    2.2474E+00
 AG-108M <    1.9231E-01
 AG-110M <    3.2508E-01
 SN-113  <    1.1909E-01
 SB-124  <    1.0741E-01
 SB-125  <    4.4131E-01
 I-131   <    2.1307E-01
 BA-133  <    1.0613E-01
 CS-134  <    1.0850E-01
 CS-137  <    1.7511E-01
 CE-139  <    1.3461E-01
 Ba-140  <    6.3100E-01
 La-140  <    2.7420E-01
 CE-141  <    2.4942E-01
 CE-144  <    8.3399E-01
 PM-144  <    2.5438E-01
 EU-152  <    3.0018E-01
 EU-154  <    1.2920E+00
 EU-155  <    5.1819E-01
 HF-181  <    1.3560E-01
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 Ta-182  <    5.6977E-01
 Hg-203  <    9.1484E-02
 TL-208  <    4.4772E-01
 pm-146  <    3.8758E-01
 y-88    <    1.7623E-01
 PB-210 #     7.2838E+00   2.6132E+01%               4.362E+00
 PB-212       3.5646E-01   2.9665E+01%               2.488E-01
 PB-214  <    6.1945E-01
 BI-207  <    2.1959E-01
 BI-212  <    1.6999E+00
 BI-214  <    2.9247E-01
 BI-210M <    2.7609E-01
 RA-224  <    2.6435E+00
 AC-228  <    5.7514E-01
 TH-227  <    9.7257E-01
 TH-229  <    2.5267E+00
 TH-234       7.1759E+00   2.1090E+01%               3.397E+00
 PA-231  <    3.6418E+00
 PA-233  <    1.5666E-01
 PA-234  <    6.6860E-01
 PA-234M <    2.7008E+01
 Ra-226  <    5.9496E+00
 U-235   <    6.2783E-01
 AM-241  <    3.0852E-01
 Np-237  <    7.6314E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     1.482E+01  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 11_20140210001_QCAsLeft                                                       
Acquired: 2/10/2014 12:26:28 AM
Detector: Ge11 S/N09363993
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 56     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 90      2.00      2.10    PASS      
ActivityDiff     627.52     -5.00     -4.00      0. 02      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 41      3.18      3.28    PASS      
ActivityDiff     604.82     -5.00     -4.00     -1. 94      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 38   1333.01   1333.26    PASS      
FWHM               2.05      0.00      0.00      1. 95      4.25      4.35    PASS      
ActivityDiff    1163.60     -5.00     -4.00     -1. 81      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'G') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_2014021000 1_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:26 :28 AM
        Live time:               1000
        Real time:               1015
        Dead time:                  1.51 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_QC.Clb
      11_QC-G_092511                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09: 34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.946E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               10/4/2011 1:15: 19 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.58keV  )
        Stop channel:            8000 (  1999.47keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0338

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.56    50788.   0.51   0.90  8.138E-02    59. 54 100.000  6.274E+02 QA60  
    88.03    20279.   0.78   0.95  1.193E-01    88. 03 100.000  9.315E+02 QA88  
   122.03     3408.   2.70   0.96  1.236E-01   122. 06 100.000  4.990E+02 QA122 
   661.62    20617.   0.76   1.41  3.592E-02   661. 66 100.000  6.166E+02 QA662 
  1173.14    15833.   0.85   1.85  2.018E-02  1173. 23 100.000  1.181E+03 QA1173
  1332.38    14281.   0.85   1.95  1.815E-02  1332. 51 100.000  1.185E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.87    59.56      3622.     50788.    50.787     0.51   0.902 
 QA-88     351.69    88.03      1232.     20279.    20.279     0.78   0.946 
 QA-122    487.61   122.03      1046.      3408.     3.408     2.70   0.962 
 QA-662   2645.35   661.62       662.     20617.    20.617     0.76   1.409 
 QA-1173  4691.87  1173.14       344.     15833.    15.833     0.85   1.852 
 QA-1332  5329.17  1332.38        75.     14281.    14.281     0.85   1.946 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

Page 1083 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  3
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.2739E+02                                      1.58E+05             
                            59.54 6.274E+02  (  3.4 98E+00 5.10E-01 1.00E+02 G  
 
QA-88        9.3153E+02                                      4.63E+02             
                            88.03 9.315E+02  (  7.6 38E+00 7.77E-01 1.00E+02 G  
 
QA-122       4.9895E+02                                      2.72E+02             
                           122.06 4.990E+02  (  2.2 47E+01 2.70E+00 1.00E+02 G  
 
QA-662       6.1658E+02                                      1.10E+04             
                           661.66 6.166E+02  (  3.6 67E+00 7.59E-01 1.00E+02 G  
 
QA-1173      1.1809E+03                                      1.92E+03             
                          1173.23 1.181E+03  (  6.6 50E+00 8.52E-01 1.00E+02 G  
 
QA-1332      1.1847E+03                                      1.92E+03             
                          1332.51 1.185E+03  (  3.5 76E+00 8.54E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  4
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.2427E+02    6.2739E+02    5.100E-01 %                3.50E+00
 QA-88        1.6992E+02    9.3153E+02    7.765E-01 %                7.64E+00
 QA-122       2.7563E+01    4.9895E+02    2.700E+00 %                2.25E+01
 QA-166  <    1.1940E+00    3.6415E+02
 QA-279                  >12 Halflives
 QA-392  <    2.4169E+00    2.2552E+03
 QA-514                  >12 Halflives
 QA-662       5.7394E+02    6.1658E+02    7.589E-01 %                3.67E+00
 QA-898  <    5.2510E+00    8.4523E+03
 QA-1173      7.8454E+02    1.1809E+03    8.517E-01 %                6.65E+00
 QA-1332      7.8707E+02    1.1847E+03    8.539E-01 %                3.58E+00
 QA-1836 <    2.8175E+00    4.5352E+03
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     2.967E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 0400459E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 11_20140210002_BG                                                             
Acquired: 2/10/2014 12:56:31 AM
Detector: Ge11 S/N09363993
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.13      2.00      2.04      2.09      2.21      2.25    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:56:31 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_QC.Clb
      11_QC-G_092511                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2011 1:15:19 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    5 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0601

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.35    46.42        10.        24.     0.014    29.08   0.955 
 TH-234    252.99    63.34        13.        35.     0.019    26.37   0.761 
 TH-234    369.90    92.59        12.        31.     0.017    26.74   0.971s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   5.0025E+00                                      8.14E+03             
                            46.54 5.003E+00 ?(  3.637E+00 2.91E+01 4.25E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  3
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   5.8538E+00                                      1.63E+12             
                            63.29 5.854E+00  (  3.331E+00 2.64E+01 3.81E+00 G  
                            92.59 2.600E+00 -   1.545E+00 2.67E+01 5.58E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  4
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    7.9123E-01
 NA-22   <    2.1693E-01
 K-40    <    5.9373E+00
 Sc-46   <    1.5948E-01
 CR-51   <    1.3948E+00
 MN-54   <    1.4559E-01
 FE-59   <    3.3623E-01
 Co-56   <    1.8738E-01
 CO-57   <    4.8825E-02
 CO-58   <    1.4093E-01
 CO-60   <    2.2570E-01
 ZN-65   <    3.8078E-01
 NB-94   <    2.5044E-01
 ZR-95   <    2.3759E-01
 NB-95   <    1.3136E-01
 RU-103  <    1.1894E-01
 RH-106  <    1.0631E+00
 AG-108M <    8.6463E-02
 AG-110M <    2.1763E-01
 SN-113  <    1.1552E-01
 SB-124  <    1.3090E-01
 SB-125  <    3.8343E-01
 I-131   <    8.0835E-02
 BA-133  <    1.0301E-01
 CS-134  <    2.2593E-01
 CS-137  <    1.3377E-01
 CE-139  <    1.3822E-01
 Ba-140  <    6.1044E-01
 La-140  <    2.6790E-01
 CE-141  <    1.0666E-01
 CE-144  <    8.1367E-01
 PM-144  <    2.3074E-01
 EU-152  <    6.6897E-01
 EU-154  <    1.2640E+00
 EU-155  <    5.1896E-01
 HF-181  <    1.6988E-01
 Ta-182  <    5.5486E-01
 Hg-203  <    1.5541E-01
 TL-208  <    3.5538E-01
 pm-146  <    3.7546E-01
 y-88    <    1.7282E-01
 PB-210 #     5.0025E+00   2.9077E+01%               3.637E+00
 PB-212  <    3.4042E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  5
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
 PB-214  <    4.8495E-01
 BI-207  <    9.8451E-02
 BI-212  <    1.6447E+00
 BI-214  <    7.6092E-01
 BI-210M <    1.8253E-01
 RA-224  <    3.3900E+00
 AC-228  <    1.5880E+00
 TH-227  <    9.4517E-01
 TH-229  <    1.3144E+00
 TH-234       5.8538E+00   2.6368E+01%               3.331E+00
 PA-231  <    4.3689E+00
 PA-233  <    2.2257E-01
 PA-234  <    2.7543E-01
 PA-234M <    2.0927E+01
 Ra-226  <    4.5375E+00
 U-235   <    6.1189E-01
 AM-241  <    5.0356E-01
 Np-237  <    8.1284E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.086E+01  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 12_20140210001_QCAsLeft                                                       
Acquired: 2/10/2014 12:36:33 AM
Detector: Ge12 S/N10034336
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      1. 10      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 19      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 61      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00     -0. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 54   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      2. 08      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -0. 86      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'H') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_2014021000 1_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:36 :33 AM
        Live time:               1000
        Real time:               1016
        Dead time:                  1.53 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_QC-H_83725-334_060211                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26: 42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -3.945E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               6/3/2011 6:41:1 4 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.58keV  )
        Stop channel:            8000 (  1999.36keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0231

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.60    55308.   0.49   1.10  8.068E-02    59. 54 100.000  6.897E+02 QA60  
    88.11    21643.   0.76   1.12  1.192E-01    88. 03 100.000  9.953E+02 QA88  
   122.16     3559.   2.30   1.18  1.237E-01   122. 06 100.000  5.205E+02 QA122 
   661.72    22914.   0.74   1.61  3.723E-02   661. 66 100.000  6.612E+02 QA662 
  1173.32    17050.   0.81   1.87  2.088E-02  1173. 23 100.000  1.229E+03 QA1173
  1332.54    15976.   0.85   2.08  1.871E-02  1332. 51 100.000  1.285E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.99    59.60      3787.     55308.    55.308     0.49   1.104s
 QA-88     351.93    88.11      1479.     21643.    21.643     0.76   1.122s
 QA-122    488.05   122.16       853.      3559.     3.559     2.30   1.179s
 QA-662   2645.36   661.72       942.     22914.    22.914     0.74   1.611 
 QA-1173  4691.97  1173.25       687.     17807.    17.807     0.85   1.892 
 QA-1332  5329.56  1332.54       294.     15976.    15.976     0.85   2.081 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.8966E+02                                      1.58E+05             
                            59.54 6.897E+02 *(  3.6 10E+00 4.86E-01 1.00E+02 G  
 
QA-88        9.9525E+02                                      4.63E+02             
                            88.03 9.953E+02 *(  8.3 66E+00 7.64E-01 1.00E+02 G  
 
QA-122       5.2045E+02                                      2.72E+02             
                           122.06 5.205E+02 *(  2.0 30E+01 2.30E+00 1.00E+02 G  
 
QA-662       6.6116E+02                                      1.10E+04             
                           661.66 6.612E+02  (  4.2 06E+00 7.36E-01 1.00E+02 G  
 
QA-1173      1.2837E+03                                      1.92E+03             
                          1173.23 1.284E+03  (  8.9 98E+00 8.53E-01 1.00E+02 G  
 
QA-1332      1.2849E+03                                      1.92E+03             
                          1332.51 1.285E+03  (  6.6 44E+00 8.47E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape

Page 1095 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.8623E+02    6.8966E+02    4.863E-01 %                3.61E+00
 QA-88  #     1.8154E+02    9.9525E+02    7.636E-01 %                8.37E+00
 QA-122 #     2.8751E+01    5.2045E+02    2.298E+00 %                2.03E+01
 QA-166  <    1.3212E+00    4.0297E+02
 QA-279                  >12 Halflives
 QA-392  <    2.6072E+00    2.4329E+03
 QA-514                  >12 Halflives
 QA-662       6.1543E+02    6.6116E+02    7.356E-01 %                4.21E+00
 QA-898  <    5.1397E+00    8.2736E+03
 QA-1173      8.5281E+02    1.2837E+03    8.530E-01 %                9.00E+00
 QA-1332      8.5367E+02    1.2849E+03    8.474E-01 %                6.64E+00
 QA-1836 <    2.0684E+00    3.3295E+03

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.4 keV)     3.218E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.4 keV) 5. 4351226E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 12_20140210002_BG                                                             
Acquired: 2/10/2014 12:57:11 AM
Detector: Ge12 S/N10034336
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.16      1.95      2.02      2.15      2.29      2.36    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:57:11 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.22 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_QC-H_83725-334_060211                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 6:41:14 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1775

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.75    46.78        16.        39.     0.021    24.96   0.572s
 Ra-226    742.84   185.91         8.        35.     0.019    22.92   0.728s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   8.0263E+00                                      8.14E+03             
                            46.54 8.026E+00  (  4.472E+00 2.50E+01 4.25E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       5.5567E+00                                      5.84E+05             
                           185.99 5.557E+00  (  2.523E+00 2.29E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.5687E+00
 NA-22   <    2.1006E-01
 K-40    <    2.7395E+00
 Sc-46   <    1.5552E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 CR-51   <    8.1192E-01
 MN-54   <    2.5211E-01
 FE-59   <    4.7681E-01
 Co-56   <    1.4443E-01
 CO-57   <    6.3078E-02
 CO-58   <    1.3680E-01
 CO-60   <    2.1883E-01
 ZN-65   <    3.6889E-01
 NB-94   <    1.1857E-01
 ZR-95   <    2.3005E-01
 NB-95   <    1.2724E-01
 RU-103  <    1.7542E-01
 RH-106  <    1.2967E+00
 AG-108M <    1.2303E-01
 AG-110M <    2.1217E-01
 SN-113  <    3.2583E-01
 SB-124  <    1.0036E-01
 SB-125  <    4.8870E-01
 I-131   <    1.2889E-01
 BA-133  <    1.2709E-01
 CS-134  <    2.0685E-01
 CS-137  <    2.1065E-01
 CE-139  <    1.7860E-01
 Ba-140  <    3.6269E-01
 La-140  <    2.5886E-01
 CE-141  <    1.7149E-01
 CE-144  <    9.5651E-01
 PM-144  <    1.7013E-01
 EU-152  <    4.8735E-01
 EU-154  <    1.2313E+00
 EU-155  <    4.0651E-01
 HF-181  <    1.0110E-01
 Ta-182  <    5.3741E-01
 Hg-203  <    1.2194E-01
 TL-208  <    3.0835E-01
 pm-146  <    5.3160E-01
 y-88    <    1.6863E-01
 PB-210       8.0263E+00   2.4955E+01%               4.472E+00
 PB-212  <    4.3449E-01
 PB-214  <    5.1149E-01
 BI-207  <    2.1597E-01
 BI-212  <    3.6019E+00
 BI-214  <    5.3350E-01
 BI-210M <    2.0212E-01
 RA-224  <    2.8317E+00
 AC-228  <    6.9397E-01
 TH-227  <    4.4412E-01
 TH-229  <    1.1198E+00
 TH-234  <    5.2854E+00

Page 1101 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  5
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 PA-231  <    2.6514E+00
 PA-233  <    2.1843E-01
 PA-234  <    4.8009E-01
 PA-234M <    2.9779E+01
 Ra-226       5.5567E+00   2.2917E+01%               2.523E+00
 U-235   <    7.8221E-01
 AM-241  <    2.5212E-01
 Np-237  <    8.5268E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.358E+01  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 14_20140210002_QCAsLeft                                                       
Acquired: 2/10/2014 1:17:17 AM
Detector: Ge14 SN/11080670
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 64     59.79     60.04    PASS      
FWHM               0.76      0.00      0.00      0. 79      1.86      1.96    PASS      
ActivityDiff     671.90     -5.00     -4.00     -0. 81      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.35      0.00      0.00      1. 36      3.05      3.15    PASS      
ActivityDiff     628.85     -5.00     -4.00     -1. 01      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 55   1333.01   1333.26    PASS      
FWHM               1.91      0.00      0.00      1. 93      4.11      4.21    PASS      
ActivityDiff    1224.59     -5.00     -4.00     -1. 74      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:50 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_ 20140210002_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'E') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_2014021000 2_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:17: 17 AM
        Live time:               1000
        Real time:               1014
        Dead time:                  1.36 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48 :23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.050E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:0 9 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.64keV  )
        Stop channel:            8000 (  1999.52keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:50 AMPage  2
 TestAmerica, Inc.               Spectrum name: 14_ 20140210002_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0527

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.64    53741.   0.47   0.79  8.010E-02    59. 54 100.000  6.773E+02 QA60  
    88.00     8210.   1.31   0.79  1.210E-01    88. 03 100.000  9.700E+02 QA88  
   122.01      690.   7.22   0.78  1.241E-01   122. 06 100.000  5.143E+02 QA122 
   661.71    18544.   0.81   1.36  3.265E-02   661. 66 100.000  6.352E+02 QA662 
  1173.31    11848.   1.00   1.78  1.868E-02  1173. 23 100.000  1.202E+03 QA1173
  1332.55    10878.   0.96   1.93  1.655E-02  1332. 51 100.000  1.246E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.95    59.64      2525.     53741.    53.741     0.47   0.786 
 QA-88     351.39    88.00       884.      8210.     8.210     1.31   0.787 
 QA-122    487.39   122.01       566.       690.     0.689     7.22   0.777s
 QA-662   2645.99   661.71       616.     18544.    18.544     0.81   1.361 
 QA-1173  4692.88  1173.31       324.     11848.    11.847     1.00   1.783 
 QA-1332  5330.13  1332.55        16.     10878.    10.878     0.96   1.932 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.7735E+02                                      1.58E+05             
                            59.54 6.773E+02  (  2.9 86E+00 4.65E-01 1.00E+02 G  
 
QA-88        9.7005E+02                                      4.63E+02             
                            88.03 9.700E+02  (  1.6 69E+01 1.31E+00 1.00E+02 G  
 
QA-122       5.1428E+02                                      2.72E+02             
                           122.06 5.143E+02 @(  8.4 68E+01 7.22E+00 1.00E+02 G  
 
QA-662       6.3523E+02                                      1.10E+04             
                           661.66 6.352E+02  (  4.0 55E+00 8.10E-01 1.00E+02 G  
 
QA-1173      1.2019E+03                                      1.92E+03             
                          1173.23 1.202E+03  (  8.7 91E+00 9.97E-01 1.00E+02 G  
 
QA-1332      1.2459E+03                                      1.92E+03             
                          1332.51 1.246E+03  (  2.4 45E+00 9.63E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.7209E+02    6.7735E+02    4.655E-01 %                2.99E+00
 QA-88        6.7823E+01    9.7005E+02    1.312E+00 %                1.67E+01
 QA-122 #     5.5542E+00    5.1428E+02    7.223E+00 %                8.47E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.6789E+02    6.3523E+02    8.097E-01 %                4.05E+00
 QA-898                  >12 Halflives
 QA-1173      6.3415E+02    1.2019E+03    9.972E-01 %                8.79E+00
 QA-1332      6.5736E+02    1.2459E+03    9.632E-01 %                2.45E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     2.605E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 2447456E+03  GPS           

Page 1107 of 1443



                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 14_20140210003_BG                                                             
Acquired: 2/10/2014 1:39:28 AM
Detector: Ge14 SN/11080670
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.91      1.75      1.80      1.88      2.01      2.06    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 2:09:53 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_20140210003_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_20140210003_BG.An1

 Acquisition information
        Start time:                 2/10/2014 1:39:28 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:09 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2553

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    92.79       36.  29.86   0.53  1.215E-01    92.59   5.584  2.921E+00 TH234 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   370.54    92.79        23.        36. 2.936E+02   29.86   0.535  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    8.0709E-01
 NA-22   <    2.3647E-01
 K-40    <    4.3896E+00
 Sc-46   <    2.0115E-01
 CR-51   <    5.6077E-01
 MN-54   <    2.1900E-01
 FE-59   <    3.5360E-01
 Co-56   <    1.5180E-01
 CO-57   <    1.2312E-01
 CO-58   <    1.4654E-01
 CO-60   <    2.4748E-01
 ZN-65   <    4.0267E-01
 NB-94   <    1.3319E-01
 ZR-95   <    2.5275E-01
 NB-95   <    1.3924E-01
 RU-103  <    9.6707E-02
 RH-106  <    1.1449E+00
 AG-108M <    8.7165E-02
 AG-110M <    2.1809E-01
 SN-113  <    2.4859E-01
 SB-124  <    1.3970E-01
 SB-125  <    2.6384E-01
 I-131   <    1.3127E-01
 BA-133  <    1.0239E-01
 CS-134  <    1.1193E-01
 CS-137  <    1.4715E-01
 CE-139  <    7.4582E-02
 Ba-140  <    3.8881E-01
 La-140  <    2.9504E-01
 CE-141  <    1.1777E-01
 CE-144  <    8.3408E-01
 PM-144  <    3.3493E-01
 EU-152  <    2.2930E-01
 EU-154  <    1.2746E+00
 EU-155  <    4.5628E-01
 HF-181  <    1.0629E-01
 Ta-182  <    5.8794E-01
 Hg-203  <    6.0042E-02
 TL-208  <    1.2328E-01
 pm-146  <    4.0090E-01
 y-88    <    1.7189E-01
 PB-210  <    4.2352E+00
 PB-212  <    3.1460E-01
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 PB-214  <    5.5449E-01
 BI-207  <    1.0361E-01
 BI-212  <    1.7694E+00
 BI-214  <    5.9048E-01
 BI-210M <    1.1868E-01
 RA-224  <    1.9069E+00
 AC-228  <    9.1814E-01
 TH-227  <    5.7462E-01
 TH-229  <    2.2624E+00
 TH-234  <    3.3694E+00
 PA-231  <    4.1366E+00
 PA-233  <    1.5068E-01
 PA-234  <    6.4817E-01
 PA-234M <    2.1361E+01
 Ra-226  <    5.1475E+00
 U-235   <    8.0853E-01
 AM-241  <    4.7549E-01
 Np-237  <    7.4084E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     0.000E+00  DPS           

Page 1113 of 1443



                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 15_20140210001_BG                                                             
Acquired: 2/10/2014 12:04:15 AM
Detector: Ge15 SN/11012216
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.72      1.60      1.64      1.67      1.80      1.84    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 TestAmerica, Inc.               Spectrum name: 15_20140210001_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_20140210001_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:04:15 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.03 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_20140210001_BG.An1
      15_QC_83725-334_SOURCE F_2011                                   
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               8/2/2011 8:55:45 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
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   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    9.3188E-01
 NA-22   <    2.7764E-01
 K-40    <    2.9206E+00
 Sc-46   <    1.9584E-01
 CR-51   <    6.3063E-01
 MN-54   <    1.8040E-01
 FE-59   <    4.1935E-01
 Co-56   <    3.2720E-01
 CO-57   <    5.1489E-02
 CO-58   <    1.7523E-01
 CO-60   <    2.9221E-01
 ZN-65   <    4.7569E-01
 NB-94   <    2.9632E-01
 ZR-95   <    3.7544E-01
 NB-95   <    1.6431E-01
 RU-103  <    1.1163E-01
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 RH-106  <    1.3180E+00
 AG-108M <    2.6661E-01
 AG-110M <    2.6748E-01
 SN-113  <    1.3327E-01
 SB-124  <    1.2752E-01
 SB-125  <    3.0484E-01
 I-131   <    1.8736E-01
 BA-133  <    1.4703E-01
 CS-134  <    1.2892E-01
 CS-137  <    1.6921E-01
 CE-139  <    1.7306E-01
 Ba-140  <    9.1516E-01
 La-140  <    3.5136E-01
 CE-141  <    2.7397E-01
 CE-144  <    5.8004E-01
 PM-144  <    1.5177E-01
 EU-152  <    3.2787E-01
 EU-154  <    1.5566E+00
 EU-155  <    2.4465E-01
 HF-181  <    1.2272E-01
 Ta-182  <    6.9359E-01
 Hg-203  <    1.1907E-01
 TL-208  <    1.4206E-01
 pm-146  <    4.7069E-01
 y-88    <    2.1189E-01
 PB-210  <    4.5028E+00
 PB-212  <    2.7416E-01
 PB-214  <    5.7649E-01
 BI-207  <    1.1943E-01
 BI-212  <    2.0665E+00
 BI-214  <    7.7708E-01
 BI-210M <    1.0440E-01
 RA-224  <    3.5180E+00
 AC-228  <    1.0122E+00
 TH-227  <    5.6851E-01
 TH-229  <    2.0916E+00
 TH-234  <    6.1630E+00
 PA-231  <    2.5801E+00
 PA-233  <    2.1335E-01
 PA-234  <    1.9928E-01
 PA-234M <    2.5865E+01
 Ra-226  <    4.5873E+00
 U-235   <    1.1323E+00
 AM-241  <    4.7210E-01
 Np-237  <    5.7094E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:34:28 AMPage  5
 TestAmerica, Inc.               Spectrum name: 15_20140210001_BG.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 15_20140210002_QCAsLeft                                                       
Acquired: 2/10/2014 1:17:25 AM
Detector: Ge15 SN/11012216
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 55     59.79     60.04    PASS      
FWHM               0.95      0.00      0.00      1. 01      2.05      2.15    PASS      
ActivityDiff     670.56     -5.00     -4.00      2. 74      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.51      0.00      0.00      1. 58      3.21      3.31    PASS      
ActivityDiff     668.76     -5.00     -4.00      3. 07      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 41   1333.01   1333.26    PASS      
FWHM               1.99      0.00      0.00      1. 96      4.19      4.29    PASS      
ActivityDiff    1277.79     -5.00     -4.00      1. 41      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'F') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_2014021000 2_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:17: 25 AM
        Live time:               1000
        Real time:               1012
        Dead time:                  1.18 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_20140210002_ QCAsLeft.An1
      15_QC_83725-334_SOURCE F_2011                                   
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29: 17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -3.267E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               8/2/2011 8:55:4 5 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.57keV  )
        Stop channel:            8000 (  1999.52keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0323

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.55    50097.   0.50   1.01  7.721E-02    59. 54 100.000  6.522E+02 QA60  
    88.06    19920.   0.81   1.04  1.137E-01    88. 03 100.000  9.607E+02 QA88  
   122.04     3084.   2.76   1.13  1.172E-01   122. 06 100.000  4.762E+02 QA122 
   661.59    17134.   0.85   1.58  2.840E-02   661. 66 100.000  6.482E+02 QA662 
  1173.15    13129.   0.98   1.88  1.605E-02  1173. 23 100.000  1.231E+03 QA1173
  1332.41    11730.   0.97   1.96  1.402E-02  1332. 51 100.000  1.260E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.83    59.55      3031.     50097.    50.097     0.50   1.014 
 QA-88     351.80    88.06      1390.     19920.    19.920     0.81   1.036 
 QA-122    487.64   122.04       963.      3084.     3.084     2.76   1.129 
 QA-662   2645.03   661.59       655.     17134.    17.134     0.85   1.576 
 QA-1173  4691.64  1173.15       502.     13129.    13.129     0.98   1.877 
 QA-1332  5329.01  1332.41       162.     11730.    11.729     0.97   1.959 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5217E+02                                      1.58E+05             
                            59.54 6.522E+02  (  3.3 75E+00 5.04E-01 1.00E+02 G  
 
QA-88        9.6067E+02                                      4.63E+02             
                            88.03 9.607E+02  (  8.5 09E+00 8.09E-01 1.00E+02 G  
 
QA-122       4.7621E+02                                      2.72E+02             
                           122.06 4.762E+02  (  2.2 75E+01 2.76E+00 1.00E+02 G  
 
QA-662       6.4820E+02                                      1.10E+04             
                           661.66 6.482E+02  (  4.6 14E+00 8.47E-01 1.00E+02 G  
 
QA-1173      1.2311E+03                                      1.92E+03             
                          1173.23 1.231E+03  (  1.0 04E+01 9.80E-01 1.00E+02 G  
 
QA-1332      1.2598E+03                                      1.92E+03             
                          1332.51 1.260E+03  (  6.6 71E+00 9.70E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.4893E+02    6.5217E+02    5.039E-01 %                3.38E+00
 QA-88        1.7523E+02    9.6067E+02    8.086E-01 %                8.51E+00
 QA-122       2.6305E+01    4.7621E+02    2.763E+00 %                2.28E+01
 QA-166  <    1.1762E+00    3.5880E+02
 QA-279                  >12 Halflives
 QA-392  <    2.4969E+00    2.3303E+03
 QA-514                  >12 Halflives
 QA-662       6.0337E+02    6.4820E+02    8.471E-01 %                4.61E+00
 QA-898  <    6.1609E+00    9.9192E+03
 QA-1173      8.1790E+02    1.2311E+03    9.801E-01 %                1.00E+01
 QA-1332      8.3695E+02    1.2598E+03    9.701E-01 %                6.67E+00
 QA-1836 <    2.5871E+00    4.1653E+03
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.109E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 2281562E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 17_20140210001_BG                                                             
Acquired: 2/10/2014 12:04:58 AM
Detector: Ge17 SN/11080671
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.47      2.30      2.35      2.30      2.58      2.63    Low OOT   
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_20140210001_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:04:58 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.29 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17:56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  2
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    3 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    92.53       55.  20.33   0.76  1.119E-01    92.59   5.584  4.891E+00 TH234 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   369.51    92.53        20.        55. 4.916E+02   20.33   0.756  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  3
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  4
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    8.4647E-01
 NA-22   <    2.3087E-01
 K-40    <    6.7194E+00
 Sc-46   <    1.6963E-01
 CR-51   <    1.8009E+00
 MN-54   <    2.5325E-01
 FE-59   <    5.8389E-01
 Co-56   <    1.5818E-01
 CO-57   <    7.9369E-02
 CO-58   <    1.5028E-01
 CO-60   <    3.0315E-01
 ZN-65   <    4.0512E-01
 NB-94   <    2.1419E-01
 ZR-95   <    2.5373E-01
 NB-95   <    1.4025E-01
 RU-103  <    1.0084E-01
 RH-106  <    1.1375E+00
 AG-108M <    9.2497E-02
 AG-110M <    2.3153E-01
 SN-113  <    1.5594E-01
 SB-124  <    2.5135E-01
 SB-125  <    4.1019E-01
 I-131   <    1.9584E-01
 BA-133  <    2.3760E-01
 CS-134  <    1.1212E-01
 CS-137  <    1.4314E-01
 CE-139  <    1.2254E-01
 Ba-140  <    4.0011E-01
 La-140  <    2.8480E-01
 CE-141  <    1.7670E-01
 CE-144  <    5.8601E-01
 PM-144  <    2.7758E-01
 EU-152  <    3.1176E-01
 EU-154  <    1.3452E+00
 EU-155  <    4.6537E-01
 HF-181  <    1.8174E-01
 Ta-182  <    5.9034E-01
 Hg-203  <    9.5089E-02
 TL-208  <    1.5730E-01
 pm-146  <    4.0105E-01
 y-88    <    2.3190E-01
 PB-210  <    6.7488E+00
 PB-212  <    3.2503E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  5
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 
 PB-214  <    5.9699E-01
 BI-207  <    2.3854E-01
 BI-212  <    1.7576E+00
 BI-214  <    6.7445E-01
 BI-210M <    1.4907E-01
 RA-224  <    3.8705E+00
 AC-228  <    1.1490E+00
 TH-227  <    6.2350E-01
 TH-229  <    2.2758E+00
 TH-234  <    6.2263E+00
 PA-231  <    2.4917E+00
 PA-233  <    2.0541E-01
 PA-234  <    4.7703E-01
 PA-234M <    2.2258E+01
 Ra-226  <    5.0692E+00
 U-235   <    9.0460E-01
 AM-241  <    2.6852E-01
 Np-237  <    9.5235E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 17_20140210002_QCAsLeft                                                       
Acquired: 2/10/2014 1:17:59 AM
Detector: Ge17 SN/11080671
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 63     59.79     60.04    PASS      
FWHM               0.77      0.00      0.00      0. 77      1.87      1.97    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 16      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.37      0.00      0.00      1. 37      3.07      3.17    PASS      
ActivityDiff     659.00     -5.00     -4.00      1. 58      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 54   1333.01   1333.26    PASS      
FWHM               1.88      0.00      0.00      1. 86      4.08      4.18    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -0. 22      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry

Page 1131 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'H') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_2014021000 2_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:17: 59 AM
        Live time:               1000
        Real time:               1016
        Dead time:                  1.54 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33 :23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.584E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17: 56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.63keV  )
        Stop channel:            8000 (  1999.54keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  2
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0479

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.63    51945.   0.49   0.77  7.578E-02    59. 54 100.000  6.899E+02 QA60  
    88.10    20467.   0.78   0.79  1.113E-01    88. 03 100.000  1.008E+03 QA88  
   122.02     3436.   2.42   0.86  1.155E-01   122. 06 100.000  5.385E+02 QA122 
   661.67    20266.   0.78   1.37  3.357E-02   661. 66 100.000  6.486E+02 QA662 
  1173.29    16035.   0.87   1.74  1.896E-02  1173. 23 100.000  1.273E+03 QA1173
  1332.54    14461.   0.86   1.86  1.705E-02  1332. 51 100.000  1.277E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.95    59.63      3029.     51945.    51.945     0.49   0.770 
 QA-88     351.77    88.10      1301.     20467.    20.467     0.78   0.795 
 QA-122    487.42   122.02       864.      3436.     3.436     2.42   0.863 
 QA-662   2645.52   661.67       784.     20266.    20.266     0.78   1.372 
 QA-1173  4692.44  1173.29       478.     16035.    16.035     0.87   1.740 
 QA-1332  5329.78  1332.54       136.     14461.    14.461     0.86   1.857 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  3
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.8986E+02                                      1.58E+05             
                            59.54 6.899E+02  (  3.4 42E+00 4.85E-01 1.00E+02 G  
 
QA-88        1.0078E+03                                      4.63E+02             
                            88.03 1.008E+03  (  8.4 11E+00 7.76E-01 1.00E+02 G  
 
QA-122       5.3851E+02                                      2.72E+02             
                           122.06 5.385E+02  (  2.1 89E+01 2.42E+00 1.00E+02 G  
 
QA-662       6.4856E+02                                      1.10E+04             
                           661.66 6.486E+02  (  4.2 62E+00 7.76E-01 1.00E+02 G  
 
QA-1173      1.2727E+03                                      1.92E+03             
                          1173.23 1.273E+03  (  8.3 04E+00 8.66E-01 1.00E+02 G  
 
QA-1332      1.2768E+03                                      1.92E+03             
                          1332.51 1.277E+03  (  5.0 41E+00 8.63E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  4
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.8643E+02    6.8986E+02    4.853E-01 %                3.44E+00
 QA-88        1.8384E+02    1.0078E+03    7.762E-01 %                8.41E+00
 QA-122       2.9749E+01    5.3851E+02    2.416E+00 %                2.19E+01
 QA-166  <    1.3750E+00    4.1935E+02
 QA-279                  >12 Halflives
 QA-392  <    2.8630E+00    2.6713E+03
 QA-514                  >12 Halflives
 QA-662       6.0371E+02    6.4856E+02    7.756E-01 %                4.26E+00
 QA-898  <    3.7907E+00    6.1015E+03
 QA-1173      8.4550E+02    1.2727E+03    8.665E-01 %                8.30E+00
 QA-1332      8.4828E+02    1.2768E+03    8.630E-01 %                5.04E+00
 QA-1836 <    2.5857E+00    4.1619E+03
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.198E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 4342539E+03  GPS           
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Ge03_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard  Tuna Can_00003

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 15038 100.7

Am-241 2037 418 0.3590 1163 1231.1 105.8

Cd-109 2881 591 0.0361 16363 16045 98.1

Co-57 1511 310 0.8560 362 348.66 96.3

Ce-139 2139 439 0.7990 549 542.18 98.8

Hg-203 4651 954 0.8146 1171 1190.9 101.7

Sn-113 3015 618 0.6400 966 974.14 100.9

Cs-137 1938 397 0.8510 467 465.73 99.7

Y-88 7264 1489 0.9370 1589 1562.9 98.3

Co-60 3580 734 0.9997 734 732.25 99.7

Co-60 3581 734 0.9999 734 726.4 98.9

Y-88 7690 1577 0.9920 1589 1616.3 101.7

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    3_Soil_TunaCan.Clb
       Energy Calibration Date: 3/28/2012  Time: 11:26:42 AM
   Efficiency Calibration Date: 3/28/2012  Time: 11:26:55 AM

Calibration Description:
  3_Soil_TunaCan_90099_032712
  

Energy Calibration Fit
    Energy =   0.1475 +0.249738*Channel +3.68165e-008*Channel**2
 FWHM (ch) =   3.1011 +0.001004*Channel -1.23886e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.95       46.54    46.59 -0.10%      0.82     0.82    0.35%
  237.88       59.54    59.56 -0.03%      0.81     0.83   -2.35%
  351.51       88.03    87.94  0.11%      0.85     0.86   -1.11%
  487.69      122.06   121.95  0.09%      0.89     0.90   -0.30%
  663.54      165.85   165.87 -0.01%      0.96     0.94    1.71%
 1117.25      279.17   279.21 -0.02%      1.06     1.05    1.21%
 1567.81      391.69   391.78 -0.02%      1.16     1.16   -0.08%
 2647.99      661.66   661.71 -0.01%      1.42     1.42   -0.09%
 3593.39      898.02   898.03 -0.00%      1.68     1.64    2.32%
 4693.77     1173.24  1173.17  0.01%      1.85     1.89   -1.87%
 5330.55     1332.50  1332.44  0.00%      2.01     2.03   -0.79%
 7343.39     1836.01  1836.06 -0.00%      2.47     2.45    0.53%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.6409 %
    Ln(Eff) =  -0.6102  -0.364228*Ln(Eng) -0.028954*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2945 %
    Ln(Eff) = -25.2514  +9.446449*Ln(Eng)  -1.00597*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.1302E-002  2.2144E-002    -3.95%
    59.54  3.3461E-002  3.1823E-002     4.89%
    88.03  4.3165E-002  4.4041E-002    -2.03%
   122.06  4.3938E-002  4.5635E-002    -3.86%
   165.85  ============== Knee ==============
   165.85  3.9111E-002  3.9630E-002    -1.33%
   279.17  2.8374E-002  2.7881E-002     1.74%
   391.69  2.2192E-002  2.1995E-002     0.89%
   661.66  1.5033E-002  1.5039E-002    -0.04%
   898.02  1.1768E-002  1.1963E-002    -1.66%
  1173.24  9.7156E-003  9.7485E-003    -0.34%
  1332.50  8.7374E-003  8.8303E-003    -1.06%
  1836.01  6.9703E-003  6.8546E-003     1.66%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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3_TunaCan_20120996
 

      ORTEC g v - i (1087) Env32  G53W4.25  3/28/2012 11:31:04 AM   Page  1
 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
                                                                                 
 Sample description                                             
      3_TunaCan_90099_32712                                           
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan_20120996.An1

 Acquisition information
        Start time:                 3/27/2012 6:49:29 PM    
        Live time:               3600
        Real time:               3659
        Dead time:                  1.62 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
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3_TunaCan_20120996
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0476

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.59    50574.   0.65   0.82  2.218E-02    46.54   4.250  1.504E+04 Pb210 
    59.56    50333.   0.68   0.81  3.183E-02    59.54  35.700  1.231E+03 AM241 
    70.80     1766.   9.08   0.85  3.816E-02
    72.87     3614.   4.56   0.85  3.911E-02
    74.96     1613.   9.70   0.85  3.999E-02
    87.94    80693.   0.50   0.85  4.402E-02    88.03   3.610  1.605E+04 CD109 
   121.95    39343.   0.74   0.89  4.564E-02   122.06  85.600  3.487E+02 CO57  
   136.41     4721.   3.34   0.95  4.398E-02
   165.87    40014.   0.68   0.96  3.963E-02   165.85  79.900  5.422E+02 Ce139 
   255.13     1516.   9.66   0.98  2.966E-02
   279.21    26998.   0.85   1.06  2.788E-02   279.17  81.500  1.191E+03 Hg203 
   391.78    29352.   0.72   1.16  2.199E-02   391.69  64.000  9.741E+02 SN113 
   661.71    21369.   0.89   1.42  1.504E-02   661.66  85.210  4.657E+02 CS137 
   898.02    35979.   0.66   1.68  1.196E-02   898.02  93.700  1.563E+03 Y898  
  1173.16    24887.   0.79   1.85  9.749E-03  1173.24  99.900  7.323E+02 Co1173
  1332.44    22381.   0.80   2.01  8.831E-03  1332.50  99.982  7.264E+02 Co1332
  1836.03    22571.   0.73   2.47  6.855E-03  1836.01  99.200  1.616E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   282.89    70.78     11968.      1765. 4.626E+04    9.08   0.845  -       D
   291.19    72.85     11762.      3610. 9.232E+04    4.56   0.847  -       D
   299.57    74.94     11439.      1606. 4.017E+04    9.74   0.849  -       D
   545.58   136.41      6353.      4721. 1.073E+05    3.34   0.952  -        
�
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 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
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3_TunaCan_20120996
  1020.86   255.13      4778.      1516. 5.109E+04    9.66   0.975  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.95    46.59     15712.     50574.    14.048     0.65   0.824 
 AM-241    237.88    59.56     16997.     50333.    13.981     0.68   0.815 
 CD-109    351.51    87.94     18663.     80693.    22.415     0.50   0.853 
 CO-57     487.69   121.95     10697.     39343.    10.929     0.74   0.893 
 Ce-139    663.54   165.87      7740.     40014.    11.115     0.68   0.956 
 Hg-203   1117.25   279.21      5084.     26998.     7.499     0.85   1.064 
 SN-113   1567.81   391.78      3251.     29352.     8.153     0.72   1.160 
 CS-137   2647.99   661.71      2996.     21369.     5.936     0.89   1.417 
 Y-898    3593.36   898.02      2796.     35979.     9.994     0.66   1.677 
 Co-1173  4693.73  1173.16      1727.     24887.     6.913     0.79   1.854 
 Co-1332  5330.55  1332.44      1300.     22381.     6.217     0.80   2.010 
 Y-1836   7343.29  1836.03       413.     22571.     6.270     0.73   2.474 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.5038E+04                                      8.15E+03             
                            46.54 1.504E+04  (  1.745E+02 6.50E-01 4.25E+00 G  
 
AM-241       1.2311E+03                                      1.58E+05             
                            59.54 1.231E+03  (  1.493E+01 6.75E-01 3.57E+01 G  
 
CD-109       1.6045E+04                                      4.63E+02             
                            88.03 1.605E+04  (  1.271E+02 4.98E-01 3.61E+00 G  
 
CO-57        3.4866E+02                                      2.72E+02             
                           122.06 3.487E+02  (  4.295E+00 7.36E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4218E+02                                      1.38E+02             
                           165.85 5.422E+02  (  5.592E+00 6.78E-01 7.99E+01 G  
 
Hg-203       1.1909E+03                                      4.66E+01             
                           279.17 1.191E+03  (  1.478E+01 8.48E-01 8.15E+01 G  
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SN-113       9.7414E+02                                      1.15E+02             
                           391.69 9.741E+02  (  8.908E+00 7.23E-01 6.40E+01 G  
 
CS-137       4.6573E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.618E+00 8.92E-01 8.52E+01 G  
 
Y-898        1.5629E+03                                      1.07E+02             
                           898.02 1.563E+03  (  1.082E+01 6.55E-01 9.37E+01 G  
 
Co-1173      7.3225E+02                                      1.93E+03             
                          1173.24 7.323E+02  (  5.778E+00 7.93E-01 9.99E+01 G  
 
Co-1332      7.2640E+02                                      1.93E+03             
                          1332.50 7.264E+02  (  5.541E+00 8.01E-01 1.00E+02 G  
 
Y-1836       1.6163E+03                                      1.07E+02             
                          1836.01 1.616E+03  (  6.976E+00 7.29E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
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 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4927E+04    1.5038E+04    6.504E-01%                1.74E+02
 AM-241       1.2307E+03    1.2311E+03    6.752E-01%                1.49E+01
 CD-109       1.4098E+04    1.6045E+04    4.981E-01%                1.27E+02
 CO-57        2.7976E+02    3.4866E+02    7.363E-01%                4.30E+00
 Ce-139       3.5103E+02    5.4218E+02    6.778E-01%                5.59E+00
 Hg-203       3.3004E+02    1.1909E+03    8.480E-01%                1.48E+01
 SN-113       5.7920E+02    9.7414E+02    7.232E-01%                8.91E+00
 CS-137       4.6320E+02    4.6573E+02    8.922E-01%                5.62E+00
 Y-898        8.9159E+02    1.5629E+03    6.551E-01%                1.08E+01
 Co-1173      7.0984E+02    7.3225E+02    7.934E-01%                5.78E+00
 Co-1332      7.0417E+02    7.2640E+02    8.009E-01%                5.54E+00
 Y-1836       9.2205E+02    1.6163E+03    7.286E-01%                6.98E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.1 to  2000.4 keV)     3.549E+04  Bq            
 Total Decayed Activity (   77.1 to  2000.4 keV) 4.0473316E+04  Bq 
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Ge04_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge4

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard  Tuna Can_00003

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14534 97.4

Am-241 2037 418 0.3590 1163 1211.4 104.1

Cd-109 2881 591 0.0361 16363 16123 98.5

Co-57 1511 310 0.8560 362 353.51 97.7

Ce-139 2139 439 0.7990 549 541.9 98.7

Hg-203 4651 954 0.8146 1171 1197.5 102.3

Sn-113 3015 618 0.6400 966 965.83 100.0

Cs-137 1938 397 0.8510 467 464.8 99.5

Y-88 7264 1489 0.9370 1589 1568.4 98.7

Co-60 3580 734 0.9997 734 732.09 99.7

Co-60 3581 734 0.9999 734 730.52 99.5

Y-88 7690 1577 0.9920 1589 1608.9 101.2

Reviewed By: Jody Watson

Date: 3/30/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    4_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 1:19:28 PM
   Efficiency Calibration Date: 4/2/2012  Time: 1:19:41 PM

Calibration Description:
  4_Soil_TunaCan_90099_033012
  

Energy Calibration Fit
    Energy =   0.0841 +0.250111*Channel -2.82165e-008*Channel**2
 FWHM (ch) =   2.9699 +0.000905*Channel -1.12861e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.86       46.54    46.57 -0.06%      0.77     0.78   -2.05%
  237.99       59.54    59.61 -0.11%      0.77     0.80   -2.87%
  352.07       88.03    88.14 -0.12%      0.80     0.82   -3.00%
  487.89      122.06   122.10 -0.04%      0.85     0.85   -0.79%
  662.68      165.85   165.81  0.02%      0.92     0.89    2.85%
 1115.49      279.17   279.05  0.04%      1.04     0.99    4.71%
 1565.30      391.69   391.51  0.04%      1.10     1.09    0.87%
 2645.59      661.66   661.58  0.01%      1.34     1.32    1.45%
 3591.88      898.02   898.09 -0.01%      1.50     1.52   -1.26%
 4693.38     1173.24  1173.33 -0.01%      1.74     1.74    0.11%
 5330.90     1332.50  1332.60 -0.01%      1.83     1.87   -2.11%
 7346.21     1836.01  1835.93  0.00%      2.27     2.25    0.88%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7786 %
    Ln(Eff) =  -0.3984  -0.574628*Ln(Eng) -0.0204644*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 0.8003 %
    Ln(Eff) = -25.4679  +9.285295*Ln(Eng) -0.990443*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.1765E-002  1.2076E-002    -2.64%
    59.54  1.7788E-002  1.7193E-002     3.35%
    88.03  2.3178E-002  2.3534E-002    -1.53%
   122.06  2.3675E-002  2.4250E-002    -2.43%
   165.85  ============== Knee ==============
   165.85  2.0578E-002  2.0860E-002    -1.37%
   279.17  1.4119E-002  1.3792E-002     2.32%
   391.69  1.0481E-002  1.0476E-002     0.05%
   661.66  6.7648E-003  6.7809E-003    -0.24%
   898.02  5.1688E-003  5.2356E-003    -1.29%
  1173.24  4.1471E-003  4.1620E-003    -0.36%
  1332.50  3.7091E-003  3.7274E-003    -0.49%
  1836.01  2.8499E-003  2.8152E-003     1.22%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica                     Spectrum name: 4_TunaCan_20120147.An1           
                                                                                 
 Sample description                                             
      4_TunaCan_90099_033012                                          
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det4\4_TunaCan_20120147.An1

 Acquisition information
        Start time:                 3/30/2012 1:58:17 PM    
        Live time:               7200
        Real time:               7338
        Dead time:                  1.88 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               4/2/2012 1:19:28 PM     
             Zero offset:           0.084 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.822E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM     
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.16keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0727

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.57    53301.   0.71   0.77  1.209E-02    46.54   4.250  1.453E+04 Pb210 
    59.61    53514.   0.70   0.77  1.722E-02    59.54  35.700  1.211E+03 AM241 
    72.99     2672.   6.56   0.81  2.103E-02
    88.14    86292.   0.46   0.80  2.355E-02    88.03   3.610  1.612E+04 CD109 
   122.10    42094.   0.74   0.85  2.425E-02   122.06  85.600  3.535E+02 CO57  
   136.52     5015.   4.27   0.87  2.334E-02
   165.81    41514.   0.70   0.92  2.058E-02   165.85  79.900  5.419E+02 Ce139 
   254.94     1501.   9.38   0.88  1.484E-02
   279.05    25767.   0.82   1.04  1.380E-02   279.17  81.500  1.198E+03 Hg203 
   391.51    27259.   0.80   1.10  1.048E-02   391.69  64.000  9.658E+02 SN113 
   661.58    19228.   1.08   1.34  6.782E-03   661.66  85.210  4.648E+02 CS137 
   898.08    31032.   0.70   1.50  5.235E-03   898.02  93.700  1.568E+03 Y898  
  1173.32    21224.   0.86   1.74  4.162E-03  1173.24  99.900  7.321E+02 Co1173
  1332.60    18983.   0.84   1.83  3.727E-03  1332.50  99.982  7.305E+02 Co1332
  1835.92    18122.   0.77   2.27  2.815E-03  1836.01  99.200  1.609E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.55    73.00     15410.      2435. 1.158E+05    9.06   0.811  -       D
   545.54   136.52     10631.      5015. 2.149E+05    4.27   0.869  -        
  1019.10   254.94      4774.      1501. 1.012E+05    9.38   0.884  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.

Page 2

Page 1147 of 1443



4_TunaCan_20120147
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     22518.     53301.     7.403     0.71   0.769 
 AM-241    237.99    59.61     21765.     53514.     7.432     0.70   0.774 
 CD-109    352.07    88.14     19168.     86292.    11.985     0.46   0.798 
 CO-57     487.89   122.10     12939.     42094.     5.846     0.74   0.846 
 Ce-139    662.68   165.81      9873.     41514.     5.766     0.70   0.918 
 Hg-203   1115.49   279.05      4611.     25767.     3.579     0.82   1.041 
 SN-113   1565.30   391.51      4016.     27259.     3.786     0.80   1.099 
 CS-137   2645.59   661.58      4040.     19228.     2.671     1.08   1.341 
 Y-898    3591.86   898.08      2594.     31032.     4.310     0.70   1.500 
 Co-1173  4693.36  1173.32      1627.     21224.     2.948     0.86   1.745 
 Co-1332  5330.90  1332.60       968.     18983.     2.636     0.84   1.828 
 Y-1836   7346.17  1835.92       184.     18122.     2.517     0.77   2.271 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4534E+04                                      8.15E+03             
                            46.54 1.453E+04  (  1.914E+02 7.10E-01 4.25E+00 G  
 
AM-241       1.2114E+03                                      1.58E+05             
                            59.54 1.211E+03  (  1.562E+01 7.01E-01 3.57E+01 G  
 
CD-109       1.6123E+04                                      4.63E+02             
                            88.03 1.612E+04  (  1.210E+02 4.63E-01 3.61E+00 G  
 
CO-57        3.5351E+02                                      2.72E+02             
                           122.06 3.535E+02  (  4.474E+00 7.36E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4190E+02                                      1.38E+02             
                           165.85 5.419E+02  (  6.080E+00 6.99E-01 7.99E+01 G  
 
Hg-203       1.1975E+03                                      4.66E+01             
                           279.17 1.198E+03  (  1.483E+01 8.16E-01 8.15E+01 G  
 
SN-113       9.6583E+02                                      1.15E+02             
                           391.69 9.658E+02  (  1.056E+01 7.98E-01 6.40E+01 G  
 
CS-137       4.6480E+02                                      1.10E+04             
                           661.66 4.648E+02  (  7.225E+00 1.08E+00 8.52E+01 G  
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Y-898        1.5684E+03                                      1.07E+02             
                           898.02 1.568E+03  (  1.213E+01 6.99E-01 9.37E+01 G  
 
Co-1173      7.3209E+02                                      1.93E+03             
                          1173.24 7.321E+02  (  6.576E+00 8.65E-01 9.99E+01 G  
 
Co-1332      7.3052E+02                                      1.93E+03             
                          1332.50 7.305E+02  (  5.685E+00 8.43E-01 1.00E+02 G  
 
Y-1836       1.6089E+03                                      1.07E+02             
                          1836.01 1.609E+03  (  5.860E+00 7.72E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4424E+04    1.4534E+04    7.104E-01%                1.91E+02
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 AM-241       1.2109E+03    1.2114E+03    7.006E-01%                1.56E+01
 CD-109       1.4107E+04    1.6123E+04    4.632E-01%                1.21E+02
 CO-57        2.8164E+02    3.5351E+02    7.361E-01%                4.47E+00
 Ce-139       3.4594E+02    5.4190E+02    6.994E-01%                6.08E+00
 Hg-203       3.1837E+02    1.1975E+03    8.160E-01%                1.48E+01
 SN-113       5.6466E+02    9.6583E+02    7.982E-01%                1.06E+01
 CS-137       4.6220E+02    4.6480E+02    1.084E+00%                7.23E+00
 Y-898        8.7856E+02    1.5684E+03    6.988E-01%                1.21E+01
 Co-1173      7.0897E+02    7.3209E+02    8.649E-01%                6.58E+00
 Co-1332      7.0745E+02    7.3052E+02    8.429E-01%                5.68E+00
 Y-1836       9.0125E+02    1.6089E+03    7.719E-01%                5.86E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.2 keV)     3.491E+04  Bq            
 Total Decayed Activity (   37.6 to  1999.2 keV) 4.0031488E+04  Bq 
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Ge05_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14353 96.2

Am-241 2037 418 0.3590 1163 1230.2 105.7

Cd-109 2881 591 0.0361 16363 16101 98.4

Co-57 1511 310 0.8560 362 347.72 96.1

Ce-139 2139 439 0.7990 549 538.4 98.1

Hg-203 4651 954 0.8146 1171 1208.4 103.2

Sn-113 3015 618 0.6400 966 972.07 100.6

Cs-137 1938 397 0.8510 467 462.35 99.0

Y-88 7264 1489 0.9370 1589 1559.3 98.1

Co-60 3580 734 0.9997 734 722.51 98.4

Co-60 3581 734 0.9999 734 739.67 100.7

Y-88 7690 1577 0.9920 1589 1613.8 101.5

Reviewed By: Jody Watson

Date:   

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    5_Soil_TunaCan.Clb
       Energy Calibration Date: 3/27/2012  Time: 5:20:02 PM
   Efficiency Calibration Date: 3/27/2012  Time: 5:20:37 PM

Calibration Description:
  5_Soil_TunaCan_90099_032612
  

Energy Calibration Fit
    Energy =   0.1351 +0.249831*Channel +2.72022e-008*Channel**2
 FWHM (ch) =   2.8138 +0.001050*Channel -2.57606e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.61 -0.15%      0.74     0.75   -1.17%
  237.86       59.54    59.56 -0.04%      0.74     0.77   -4.07%
  351.46       88.03    87.95  0.10%      0.80     0.79    1.28%
  487.52      122.06   121.94  0.10%      0.85     0.83    2.66%
  663.26      165.85   165.85  0.00%      0.88     0.87    0.98%
 1116.90      279.17   279.20 -0.01%      0.97     0.99   -2.35%
 1567.36      391.69   391.78 -0.02%      1.12     1.10    1.78%
 2647.45      661.66   661.74 -0.01%      1.38     1.35    1.91%
 3592.51      898.02   898.01  0.00%      1.55     1.56   -1.11%
 4692.96     1173.24  1173.18  0.00%      1.77     1.79   -1.18%
 5329.72     1332.50  1332.44  0.00%      1.93     1.92    0.31%
 7342.77     1836.01  1836.05 -0.00%      2.29     2.29    0.24%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.8682 %
    Ln(Eff) =   0.6466  -0.783045*Ln(Eng) -0.0041175*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4296 %
    Ln(Eff) = -24.6225  +9.075211*Ln(Eng) -0.966442*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.7205E-002  1.7882E-002    -3.93%
    59.54  2.6619E-002  2.5335E-002     4.82%
    88.03  3.4045E-002  3.4617E-002    -1.68%
   122.06  3.4394E-002  3.5819E-002    -4.15%
   165.85  ============== Knee ==============
   165.85  3.0704E-002  3.1331E-002    -2.04%
   279.17  2.1030E-002  2.0365E-002     3.17%
   391.69  1.5475E-002  1.5370E-002     0.68%
   661.66  9.8486E-003  9.9244E-003    -0.77%
   898.02  7.5404E-003  7.6837E-003    -1.90%
  1173.24  6.0360E-003  6.1381E-003    -1.69%
  1332.50  5.5560E-003  5.5144E-003     0.75%
  1836.01  4.2722E-003  4.2078E-003     1.51%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  3/27/2012 5:22:03 PM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
                                                                                 
 Sample description                                             
      5_TunaCan_90099_032612                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan_20120810.An1

 Acquisition information
        Start time:                 3/26/2012 3:05:42 PM    
        Live time:               3600
        Real time:               3652
        Dead time:                  1.44 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
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5_TunaCan_20120810
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0527

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.61    38986.   0.74   0.74  1.793E-02    46.54   4.250  1.435E+04 Pb210 
    59.56    40041.   0.74   0.74  2.535E-02    59.54  35.700  1.230E+03 AM241 
    70.85     1493.   9.22   0.78  3.019E-02
    72.87     2354.   5.96   0.78  3.089E-02
    87.95    63754.   0.53   0.80  3.460E-02    88.03   3.610  1.610E+04 CD109 
   121.94    30888.   0.76   0.85  3.583E-02   122.06  85.600  3.477E+02 CO57  
   136.41     3768.   3.80   0.89  3.457E-02
   165.85    31597.   0.74   0.88  3.066E-02   165.85  79.900  5.384E+02 Ce139 
   279.20    20358.   0.87   0.97  2.036E-02   279.17  81.500  1.208E+03 Hg203 
   391.78    20611.   0.93   1.12  1.537E-02   391.69  64.000  9.721E+02 SN113 
   661.74    14000.   1.10   1.38  9.923E-03   661.66  85.210  4.623E+02 CS137 
   898.01    23228.   0.82   1.55  7.684E-03   898.02  93.700  1.559E+03 Y898  
  1173.18    15468.   0.93   1.77  6.138E-03  1173.24  99.900  7.225E+02 Co1173
  1332.44    14238.   0.98   1.93  5.515E-03  1332.50  99.982  7.397E+02 Co1332
  1836.04    13938.   0.87   2.30  4.208E-03  1836.01  99.200  1.614E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.16    72.88      8722.      2253. 7.295E+04    7.09   0.801  -        
   545.44   136.41      5274.      3768. 1.090E+05    3.80   0.888  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     12895.     38986.    10.829     0.74   0.743 
 AM-241    237.86    59.56     13293.     40041.    11.122     0.74   0.735 
 CD-109    351.46    87.95     12894.     63754.    17.710     0.53   0.805 
 CO-57     487.52   121.94      6935.     30888.     8.580     0.76   0.852 
 Ce-139    663.26   165.85      5616.     31597.     8.777     0.74   0.883 
 Hg-203   1116.90   279.20      2848.     20358.     5.655     0.87   0.966 
 SN-113   1567.36   391.78      3046.     20611.     5.725     0.93   1.119 
 CS-137   2647.45   661.74      1982.     14000.     3.889     1.10   1.380 
 Y-898    3592.51   898.01      1944.     23228.     6.452     0.82   1.547 
 Co-1173  4692.96  1173.18       847.     15468.     4.297     0.93   1.774 
 Co-1332  5329.75  1332.44       693.     14238.     3.955     0.98   1.927 
 Y-1836   7342.72  1836.04       102.     13938.     3.872     0.87   2.295 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4353E+04                                      8.15E+03             
                            46.54 1.435E+04  (  1.958E+02 7.44E-01 4.25E+00 G  
 
AM-241       1.2302E+03                                      1.58E+05             
                            59.54 1.230E+03  (  1.659E+01 7.44E-01 3.57E+01 G  
 
CD-109       1.6101E+04                                      4.63E+02             
                            88.03 1.610E+04  (  1.343E+02 5.28E-01 3.61E+00 G  
 
CO-57        3.4772E+02                                      2.72E+02             
                           122.06 3.477E+02  (  4.399E+00 7.60E-01 8.56E+01 G  
�
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 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3840E+02                                      1.38E+02             
                           165.85 5.384E+02  (  5.997E+00 7.36E-01 7.99E+01 G  
 
Hg-203       1.2084E+03                                      4.66E+01             
                           279.17 1.208E+03  (  1.492E+01 8.69E-01 8.15E+01 G  
 
SN-113       9.7207E+02                                      1.15E+02             
                           391.69 9.721E+02  (  1.226E+01 9.31E-01 6.40E+01 G  
 
CS-137       4.6235E+02                                      1.10E+04             
                           661.66 4.623E+02  (  6.941E+00 1.10E+00 8.52E+01 G  
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Y-898        1.5593E+03                                      1.07E+02             
                           898.02 1.559E+03  (  1.397E+01 8.19E-01 9.37E+01 G  
 
Co-1173      7.2251E+02                                      1.93E+03             
                          1173.24 7.225E+02  (  6.463E+00 9.30E-01 9.99E+01 G  
 
Co-1332      7.3967E+02                                      1.93E+03             
                          1332.50 7.397E+02  (  6.515E+00 9.82E-01 1.00E+02 G  
 
Y-1836       1.6138E+03                                      1.07E+02             
                          1836.01 1.614E+03  (  5.776E+00 8.71E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4250E+04    1.4353E+04    7.439E-01%                1.96E+02
 AM-241       1.2297E+03    1.2302E+03    7.442E-01%                1.66E+01
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 CD-109       1.4172E+04    1.6101E+04    5.277E-01%                1.34E+02
 CO-57        2.7983E+02    3.4772E+02    7.604E-01%                4.40E+00
 Ce-139       3.5061E+02    5.3840E+02    7.359E-01%                6.00E+00
 Hg-203       3.4071E+02    1.2084E+03    8.687E-01%                1.49E+01
 SN-113       5.8200E+02    9.7207E+02    9.315E-01%                1.23E+01
 CS-137       4.5987E+02    4.6235E+02    1.097E+00%                6.94E+00
 Y-898        8.9620E+02    1.5593E+03    8.189E-01%                1.40E+01
 Co-1173      7.0069E+02    7.2251E+02    9.300E-01%                6.46E+00
 Co-1332      7.1733E+02    7.3967E+02    9.821E-01%                6.52E+00
 Y-1836       9.2756E+02    1.6138E+03    8.711E-01%                5.78E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.5 keV)     3.491E+04  Bq            
 Total Decayed Activity (   37.6 to  2000.5 keV) 3.9848164E+04  Bq 
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Ge07_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge7

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14476 97.0

Am-241 2037 418 0.3590 1163 1204 103.5

Cd-109 2881 591 0.0361 16363 15627 95.5

Co-57 1511 310 0.8560 362 333.22 92.1

Ce-139 2139 439 0.7990 549 525.97 95.8

Hg-203 4651 954 0.8146 1171 1184 101.1

Sn-113 3015 618 0.6400 966 971.76 100.6

Cs-137 1938 397 0.8510 467 459.06 98.3

Y-88 7264 1489 0.9370 1589 1533.3 96.5

Co-60 3580 734 0.9997 734 714.63 97.3

Co-60 3581 734 0.9999 734 712.34 97.0

Y-88 7690 1577 0.9920 1589 1603.8 100.9

Reviewed By: Rachael Schneider

Date: 3/30/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    7_Soil_TunaCan.Clb
       Energy Calibration Date: 3/16/2012  Time: 11:44:50 AM
   Efficiency Calibration Date: 3/16/2012  Time: 11:45:14 AM

Calibration Description:
  7_TunaCan_90099_032712
  

Energy Calibration Fit
    Energy =   0.1533 +0.249954*Channel +6.71576e-009*Channel**2
 FWHM (ch) =   3.2969 +0.001030*Channel -2.25091e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.73       46.54    46.58 -0.08%      0.86     0.87   -1.80%
  237.72       59.54    59.57 -0.06%      0.86     0.88   -3.29%
  351.56       88.03    88.03  0.00%      0.91     0.91   -0.17%
  487.42      122.06   121.99  0.06%      0.97     0.95    2.36%
  662.55      165.85   165.76  0.05%      1.00     0.99    1.26%
 1116.52      279.17   279.24 -0.03%      1.13     1.10    1.85%
 1566.54      391.69   391.73 -0.01%      1.21     1.21   -0.23%
 2646.25      661.66   661.64  0.00%      1.47     1.47    0.54%
 3591.85      898.02   898.04 -0.00%      1.66     1.68   -1.15%
 4692.53     1173.24  1173.22  0.00%      1.92     1.91    0.69%
 5329.58     1332.50  1332.49  0.00%      2.02     2.04   -0.87%
 7343.37     1836.01  1836.02 -0.00%      2.42     2.41    0.28%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.8690 %
    Ln(Eff) =   0.6717  -0.616654*Ln(Eng) -0.0206592*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4845 %
    Ln(Eff) = -26.8969 +10.195443*Ln(Eng)  -1.08167*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.3732E-002  2.4829E-002    -4.62%
    59.54  3.9252E-002  3.7016E-002     5.70%
    88.03  5.1999E-002  5.3285E-002    -2.47%
   122.06  5.3679E-002  5.6057E-002    -4.43%
   165.85  ============== Knee ==============
   165.85  4.7932E-002  4.8811E-002    -1.83%
   279.17  3.2322E-002  3.1541E-002     2.42%
   391.69  2.3837E-002  2.3601E-002     0.99%
   661.66  1.4947E-002  1.4924E-002     0.15%
   898.02  1.1205E-002  1.1367E-002    -1.45%
  1173.24  8.8255E-003  8.9287E-003    -1.17%
  1332.50  7.7833E-003  7.9508E-003    -2.15%
  1836.01  6.0876E-003  5.9192E-003     2.77%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14941.00    635.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    967.19    619.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    467.08    398.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1590.20   1490.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    735.15    735.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1590.70   1578.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica                     Spectrum name: 7_TunaCan_20120477.An1           
                                                                                 
 Sample description                                             
      7_TunaCan_90099_032712                                          
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det7\7_TunaCan_20120477.An1

 Acquisition information
        Start time:                 3/27/2012 8:10:49 AM    
        Live time:               3600
        Real time:               3715
        Dead time:                  3.10 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               3/16/2012 11:44:50 AM   
             Zero offset:           0.153 keV
             Gain:                  0.250 keV/channel
             Quadratic:             6.716E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.65keV )
        Stop channel:            8000 (  2000.21keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0400

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.66    52598.   0.54   0.87  2.490E-02    46.54   4.250  1.395E+04 Pb210 
    59.64    58184.   0.50   0.89  3.708E-02    59.54  35.700  1.224E+03 AM241 
    70.93     1868.   9.60   0.90  4.538E-02
    72.96     3229.   5.67   0.90  4.661E-02
    88.06    95147.   0.46   0.91  5.329E-02    88.03   3.610  1.563E+04 CD109 
   122.04    46240.   0.70   0.95  5.606E-02   122.06  85.600  3.332E+02 CO57  
   136.43     6148.   3.40   1.00  5.410E-02
   165.80    47918.   0.58   0.99  4.766E-02   165.85  79.900  5.260E+02 Ce139 
   255.23     1782.   8.27   1.02  3.403E-02
   279.27    30567.   0.78   1.11  3.153E-02   279.17  81.500  1.184E+03 Hg203 
   391.77    31501.   0.73   1.24  2.360E-02   391.69  64.000  9.718E+02 SN113 
   661.67    20902.   1.02   1.43  1.492E-02   661.66  85.210  4.591E+02 CS137 
   898.07    33634.   0.68   1.72  1.137E-02   898.02  93.700  1.533E+03 Y898  
  1173.22    22249.   0.82   1.83  8.929E-03  1173.24  99.900  7.146E+02 Co1173
  1332.51    19765.   0.86   2.01  7.951E-03  1332.50  99.982  7.123E+02 Co1332
  1836.02    19396.   0.75   2.29  5.919E-03  1836.01  99.200  1.604E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   283.17    70.91     15144.      1868. 4.115E+04    9.60   0.897  -       D
   291.33    72.95     14896.      3480. 7.465E+04    5.24   0.899  -       D
   545.21   136.43      9784.      6148. 1.136E+05    3.40   0.998  -        
  1020.45   255.23      4983.      1782. 5.236E+04    8.27   1.023  -      s 
�
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   s - Peak fails shape tests.
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7_TunaCan_20120477
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.87    46.61     18530.     54592.    15.164     0.65   0.868 
 AM-241    237.89    59.61     19476.     57256.    15.904     0.63   0.866 
 CD-109    351.70    88.06     21297.     95147.    26.430     0.46   0.908 
 CO-57     487.61   122.04     13523.     46240.    12.844     0.70   0.951 
 Ce-139    662.71   165.80      7939.     47918.    13.311     0.58   0.988 
 Hg-203   1116.64   279.27      5566.     30567.     8.491     0.78   1.106 
 SN-113   1566.68   391.77      4117.     31501.     8.750     0.73   1.235 
 CS-137   2646.35   661.67      3968.     20902.     5.806     1.02   1.431 
 Y-898    3591.97   898.07      2871.     33634.     9.343     0.68   1.723 
 Co-1173  4692.55  1173.22      1501.     22249.     6.180     0.82   1.826 
 Co-1332  5329.63  1332.51      1302.     19765.     5.490     0.86   2.006 
 Y-1836   7343.38  1836.02       196.     19396.     5.388     0.75   2.293 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4476E+04                                      8.15E+03             
                            46.54 1.448E+04  (  1.689E+02 6.49E-01 4.25E+00 G  
 
AM-241       1.2040E+03                                      1.58E+05             
                            59.54 1.204E+03  (  1.373E+01 6.34E-01 3.57E+01 G  
 
CD-109       1.5627E+04                                      4.63E+02             
                            88.03 1.563E+04  (  1.121E+02 4.55E-01 3.61E+00 G  
 
CO-57        3.3322E+02                                      2.72E+02             
                           122.06 3.332E+02  (  3.925E+00 7.00E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.2597E+02                                      1.38E+02             
                           165.85 5.260E+02  (  4.587E+00 5.84E-01 7.99E+01 G  
 
Hg-203       1.1840E+03                                      4.66E+01             
                           279.17 1.184E+03  (  1.357E+01 7.84E-01 8.15E+01 G  
 
SN-113       9.7176E+02                                      1.15E+02             
                           391.69 9.718E+02  (  9.307E+00 7.29E-01 6.40E+01 G  
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7_TunaCan_20120477
CS-137       4.5906E+02                                      1.10E+04             
                           661.66 4.591E+02  (  6.506E+00 1.02E+00 8.52E+01 G  
 
Y-898        1.5333E+03                                      1.07E+02             
                           898.02 1.533E+03  (  1.151E+01 6.80E-01 9.37E+01 G  
 
Co-1173      7.1463E+02                                      1.93E+03             
                          1173.24 7.146E+02  (  5.886E+00 8.20E-01 9.99E+01 G  
 
Co-1332      7.1234E+02                                      1.93E+03             
                          1332.50 7.123E+02  (  6.158E+00 8.60E-01 1.00E+02 G  
 
Y-1836       1.6038E+03                                      1.07E+02             
                          1836.01 1.604E+03  (  5.619E+00 7.46E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
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 _____________________________________________________________________________
 Pb-210       1.4371E+04    1.4476E+04    6.492E-01%                1.69E+02
 AM-241       1.2035E+03    1.2040E+03    6.343E-01%                1.37E+01
 CD-109       1.3740E+04    1.5627E+04    4.550E-01%                1.12E+02
 CO-57        2.6768E+02    3.3322E+02    7.002E-01%                3.92E+00
 Ce-139       3.4130E+02    5.2597E+02    5.841E-01%                4.59E+00
 Hg-203       3.3031E+02    1.1840E+03    7.843E-01%                1.36E+01
 SN-113       5.7932E+02    9.7176E+02    7.292E-01%                9.31E+00
 CS-137       4.5658E+02    4.5906E+02    1.019E+00%                6.51E+00
 Y-898        8.7719E+02    1.5333E+03    6.799E-01%                1.15E+01
 Co-1173      6.9287E+02    7.1463E+02    8.196E-01%                5.89E+00
 Co-1332      6.9065E+02    7.1234E+02    8.598E-01%                6.16E+00
 Y-1836       9.1756E+02    1.6038E+03    7.465E-01%                5.62E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.4 to  2000.2 keV)     3.447E+04  Bq            
 Total Decayed Activity (   77.4 to  2000.2 keV) 3.9345039E+04  Bq  
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Ge09_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14240 95.4

Am-241 2037 418 0.3590 1163 1244.5 107.0

Cd-109 2881 591 0.0361 16363 15902 97.2

Co-57 1511 310 0.8560 362 347.48 96.0

Ce-139 2139 439 0.7990 549 535.87 97.6

Hg-203 4651 954 0.8146 1171 1216.7 103.9

Sn-113 3015 618 0.6400 966 970.65 100.5

Cs-137 1938 397 0.8510 467 466.58 99.9

Y-88 7264 1489 0.9370 1589 1552.5 97.7

Co-60 3580 734 0.9997 734 727.12 99.0

Co-60 3581 734 0.9999 734 719.75 98.0

Y-88 7690 1577 0.9920 1589 1638.8 103.1

Reviewed By: Jody Watson

Date: 5/3/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    9_Soil_TunaCan.Clb
       Energy Calibration Date: 6/14/2012  Time: 10:19:40 AM
   Efficiency Calibration Date: 6/14/2012  Time: 10:19:51 AM

Calibration Description:
  9_Soil_TunaCan_90099_050312
  

Energy Calibration Fit
    Energy =   0.0875 +0.250109*Channel -2.0385e-008*Channel**2
 FWHM (ch) =   4.1690 +0.000934*Channel -2.36522e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.85       46.54    46.57 -0.06%      1.07     1.09   -1.37%
  237.85       59.54    59.58 -0.06%      1.08     1.10   -1.96%
  351.79       88.03    88.07 -0.05%      1.12     1.12   -0.18%
  487.79      122.06   122.08 -0.02%      1.14     1.16   -1.17%
  662.64      165.85   165.81  0.02%      1.23     1.19    2.51%
 1115.53      279.17   279.07  0.04%      1.30     1.30    0.44%
 1565.74      391.69   391.64  0.01%      1.43     1.39    2.81%
 2645.81      661.66   661.69 -0.00%      1.60     1.62   -0.83%
 3591.21      898.02   898.02  0.00%      1.80     1.80   -0.02%
 4692.44     1173.24  1173.26 -0.00%      2.01     2.01    0.18%
 5329.80     1332.50  1332.54 -0.00%      2.09     2.12   -1.38%
 7344.77     1836.01  1835.98  0.00%      2.45     2.44    0.55%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.3038 %
    Ln(Eff) =  -0.8080  -0.236727*Ln(Eng) -0.0395064*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4241 %
    Ln(Eff) = -23.8792  +8.875647*Ln(Eng)  -0.94011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.4596E-002  2.5767E-002    -4.76%
    59.54  3.8891E-002  3.6589E-002     5.92%
    88.03  4.9059E-002  5.0504E-002    -2.95%
   122.06  5.0886E-002  5.3031E-002    -4.22%
   165.85  ============== Knee ==============
   165.85  4.6197E-002  4.7361E-002    -2.52%
   279.17  3.4900E-002  3.3566E-002     3.82%
   391.69  2.6668E-002  2.6526E-002     0.53%
   661.66  1.8125E-002  1.8099E-002     0.14%
   898.02  1.4012E-002  1.4341E-002    -2.34%
  1173.24  1.1507E-002  1.1627E-002    -1.05%
  1332.50  1.0296E-002  1.0501E-002    -2.00%
  1836.01  8.3305E-003  8.0796E-003     3.01%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_050312                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120147.An1

 Acquisition information
        Start time:                 5/3/2012 1:37:42 PM     
        Live time:               3600
        Real time:               3661
        Dead time:                  1.65 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
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9_TunaCan_20120147
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0265

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.57    55553.   0.67   1.07  2.579E-02    46.54   4.250  1.424E+04 Pb210 
    59.56    58492.   0.66   1.08  3.660E-02    59.54  35.700  1.245E+03 AM241 
    88.07    86792.   0.48   1.12  5.052E-02    88.03   3.610  1.590E+04 CD109 
   122.08    41484.   0.73   1.14  5.303E-02   122.06  85.600  3.475E+02 CO57  
   136.48     5266.   4.55   1.22  5.150E-02
   165.81    39272.   0.74   1.23  4.626E-02   165.85  79.900  5.359E+02 Ce139 
   279.06    19221.   1.24   1.30  3.358E-02   279.17  81.500  1.217E+03 Hg203 
   391.64    28263.   0.86   1.43  2.653E-02   391.69  64.000  9.707E+02 SN113 
   661.69    25703.   0.90   1.61  1.810E-02   661.66  85.210  4.666E+02 CS137 
   898.02    33728.   0.69   1.80  1.434E-02   898.02  93.700  1.552E+03 Y898  
  1173.24    29087.   0.72   2.01  1.163E-02  1173.24  99.900  7.271E+02 Co1173
  1332.54    26026.   0.70   2.09  1.050E-02  1332.50  99.982  7.198E+02 Co1332
  1835.94    21237.   0.73   2.46  8.080E-03  1836.01  99.200  1.639E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   545.34   136.48     10776.      5266. 1.023E+05    4.55   1.225  -        
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

Page 2

Page 1168 of 1443
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.85    46.57     18837.     55553.    15.431     0.67   1.071 
 AM-241    237.79    59.56     19448.     58492.    16.248     0.66   1.078 
 CD-109    351.79    88.07     19261.     86792.    24.109     0.48   1.122 
 CO-57     487.79   122.08     11232.     41484.    11.523     0.73   1.142 
 Ce-139    662.64   165.81      9084.     39272.    10.909     0.74   1.225 
 Hg-203   1115.51   279.06      6250.     19221.     5.339     1.24   1.302 
 SN-113   1565.73   391.64      4864.     28263.     7.851     0.86   1.434 
 CS-137   2645.81   661.69      4037.     25703.     7.140     0.90   1.605 
 Y-898    3591.21   898.02      2958.     33728.     9.369     0.69   1.803 
 Co-1173  4692.36  1173.24      1710.     29087.     8.080     0.72   2.014 
 Co-1332  5329.80  1332.54      1048.     26026.     7.229     0.70   2.088 
 Y-1836   7344.62  1835.94       304.     21237.     5.899     0.73   2.457 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4240E+04                                      8.15E+03             
                            46.54 1.424E+04  (  1.646E+02 6.67E-01 4.25E+00 G  
 
AM-241       1.2445E+03                                      1.58E+05             
                            59.54 1.245E+03  (  1.388E+01 6.60E-01 3.57E+01 G  
 
CD-109       1.5902E+04                                      4.63E+02             
                            88.03 1.590E+04  (  1.190E+02 4.84E-01 3.61E+00 G  
 
CO-57        3.4748E+02                                      2.72E+02             
                           122.06 3.475E+02  (  4.159E+00 7.31E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3587E+02                                      1.38E+02             
                           165.85 5.359E+02  (  6.097E+00 7.41E-01 7.99E+01 G  
 
Hg-203       1.2167E+03                                      4.66E+01             
                           279.17 1.217E+03  (  2.349E+01 1.24E+00 8.15E+01 G  
 
SN-113       9.7065E+02                                      1.15E+02             
                           391.69 9.707E+02  (  1.125E+01 8.60E-01 6.40E+01 G  
 
CS-137       4.6658E+02                                      1.10E+04             
                           661.66 4.666E+02  (  5.424E+00 8.98E-01 8.52E+01 G  
 
Y-898        1.5525E+03                                      1.07E+02             
                           898.02 1.552E+03  (  1.179E+01 6.92E-01 9.37E+01 G  
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9_TunaCan_20120147
Co-1173      7.2712E+02                                      1.93E+03             
                          1173.24 7.271E+02  (  4.884E+00 7.20E-01 9.99E+01 G  
 
Co-1332      7.1975E+02                                      1.93E+03             
                          1332.50 7.198E+02  (  4.248E+00 6.98E-01 1.00E+02 G  
 
Y-1836       1.6388E+03                                      1.07E+02             
                          1836.01 1.639E+03  (  6.479E+00 7.29E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4091E+04    1.4240E+04    6.667E-01%                1.65E+02
 AM-241       1.2439E+03    1.2445E+03    6.605E-01%                1.39E+01
 CD-109       1.3223E+04    1.5902E+04    4.843E-01%                1.19E+02
 CO-57        2.5385E+02    3.4748E+02    7.313E-01%                4.16E+00
 Ce-139       2.8828E+02    5.3587E+02    7.410E-01%                6.10E+00
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 Hg-203       1.9517E+02    1.2167E+03    1.239E+00%                2.35E+01
 SN-113       4.6244E+02    9.7065E+02    8.599E-01%                1.13E+01
 CS-137       4.6297E+02    4.6658E+02    8.981E-01%                5.42E+00
 Y-898        6.9723E+02    1.5525E+03    6.917E-01%                1.18E+01
 Co-1173      6.9559E+02    7.2712E+02    7.204E-01%                4.88E+00
 Co-1332      6.8854E+02    7.1975E+02    6.982E-01%                4.25E+00
 Y-1836       7.3602E+02    1.6388E+03    7.291E-01%                6.48E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.304E+04  Bq            
 Total Decayed Activity (   37.6 to  1999.7 keV) 3.9561668E+04  Bq 
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Ge10_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14660 98.2

Am-241 2037 418 0.3590 1163 1221.4 105.0

Cd-109 2881 591 0.0361 16363 15863 96.9

Co-57 1511 310 0.8560 362 346.12 95.6

Ce-139 2139 439 0.7990 549 543.06 98.9

Hg-203 4651 954 0.8146 1171 1191.2 101.8

Sn-113 3015 618 0.6400 966 969.93 100.4

Cs-137 1938 397 0.8510 467 471.21 100.9

Y-88 7264 1489 0.9370 1589 1557.6 98.0

Co-60 3580 734 0.9997 734 737.21 100.4

Co-60 3581 734 0.9999 734 719.59 98.0

Y-88 7690 1577 0.9920 1589 1619 101.9

Reviewed By: Megan McAfee

Date: 4/6/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Page 1172 of 1443



Calibration Data from file:    10_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 3:35:38 PM
   Efficiency Calibration Date: 4/2/2012  Time: 3:35:54 PM

Calibration Description:
  10_Soil_TunaCan_90099_032812
  

Energy Calibration Fit
    Energy =   0.0542 +0.250120*Channel -1.87307e-008*Channel**2
 FWHM (ch) =   3.1690 +0.001020*Channel -2.41135e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.88       46.54    46.55 -0.01%      0.84     0.84   -0.20%
  238.01       59.54    59.58 -0.07%      0.83     0.85   -2.57%
  351.88       88.03    88.06 -0.04%      0.86     0.88   -2.42%
  487.87      122.06   122.08 -0.01%      0.92     0.92    0.55%
  662.83      165.85   165.83  0.01%      0.96     0.96    0.14%
 1115.82      279.17   279.12  0.02%      1.09     1.07    1.44%
 1565.63      391.69   391.60  0.02%      1.19     1.18    1.45%
 2645.68      661.66   661.66  0.00%      1.46     1.43    2.58%
 3591.23      898.02   898.05 -0.00%      1.64     1.63    0.85%
 4692.23     1173.24  1173.26 -0.00%      1.85     1.86   -0.19%
 5329.49     1332.50  1332.53 -0.00%      1.90     1.98   -3.98%
 7344.24     1836.01  1835.98  0.00%      2.37     2.34    1.35%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7618 %
    Ln(Eff) =  -0.5833  -0.398608*Ln(Eng) -0.0263434*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.8719 %
    Ln(Eff) = -25.3084  +9.416612*Ln(Eng)   -1.0011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.9368E-002  2.0043E-002    -3.49%
    59.54  3.0114E-002  2.8867E-002     4.14%
    88.03  3.9971E-002  4.0137E-002    -0.42%
   122.06  3.9953E-002  4.1801E-002    -4.63%
   165.85  ============== Knee ==============
   165.85  3.6138E-002  3.6559E-002    -1.16%
   279.17  2.6096E-002  2.5635E-002     1.76%
   391.69  2.0201E-002  2.0196E-002     0.03%
   661.66  1.3952E-002  1.3795E-002     1.13%
   898.02  1.0759E-002  1.0975E-002    -2.01%
  1173.24  8.9778E-003  8.9476E-003     0.34%
  1332.50  7.9472E-003  8.1078E-003    -2.02%
  1836.01  6.4190E-003  6.3018E-003     1.82%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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Ge11_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge11

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14481 97.0

Am-241 2037 418 0.3590 1163 1214.2 104.4

Cd-109 2881 591 0.0361 16363 15925 97.3

Co-57 1511 310 0.8560 362 347.77 96.1

Ce-139 2139 439 0.7990 549 538.14 98.0

Hg-203 4651 954 0.8146 1171 1210.9 103.4

Sn-113 3015 618 0.6400 966 966.06 100.0

Cs-137 1938 397 0.8510 467 468.41 100.3

Y-88 7264 1489 0.9370 1589 1551 97.6

Co-60 3580 734 0.9997 734 727.47 99.1

Co-60 3581 734 0.9999 734 727.4 99.1

Y-88 7690 1577 0.9920 1589 1625.5 102.3

Reviewed By: Megan McAfee

Date: 4/9/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    11_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 5:29:13 PM
   Efficiency Calibration Date: 4/2/2012  Time: 5:29:36 PM

Calibration Description:
  Ge11_TunaCanCal_90099_032912
  

Energy Calibration Fit
    Energy =   0.0428 +0.250166*Channel -2.80339e-008*Channel**2
 FWHM (ch) =   3.3647 +0.000952*Channel -1.69809e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.94       46.54    46.56 -0.04%      0.88     0.89   -0.68%
  237.85       59.54    59.54 -0.01%      0.89     0.90   -0.42%
  351.72       88.03    88.03  0.00%      0.92     0.92   -0.66%
  487.84      122.06   122.08 -0.01%      0.95     0.96   -0.38%
  663.05      165.85   165.90 -0.03%      1.00     1.00   -0.09%
 1115.56      279.17   279.08  0.03%      1.12     1.10    1.43%
 1565.63      391.69   391.64  0.01%      1.22     1.20    1.50%
 2645.62      661.66   661.69 -0.00%      1.44     1.44    0.16%
 3591.01      898.02   898.03 -0.00%      1.63     1.64   -0.93%
 4692.18     1173.24  1173.25 -0.00%      1.84     1.86   -1.12%
 5329.53     1332.50  1332.51 -0.00%      2.01     1.99    0.93%
 7345.00     1836.01  1836.00  0.00%      2.36     2.36    0.03%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.1435 %
    Ln(Eff) =  -0.6859  -0.333742*Ln(Eng) -0.0319986*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.7210 %
    Ln(Eff) = -23.9360  +8.833910*Ln(Eng) -0.936416*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.1259E-002  2.1900E-002    -3.01%
    59.54  3.2150E-002  3.1002E-002     3.57%
    88.03  4.2536E-002  4.2624E-002    -0.21%
   122.06  4.2876E-002  4.4647E-002    -4.13%
   165.85  ============== Knee ==============
   165.85  3.8843E-002  3.9654E-002    -2.09%
   279.17  2.8836E-002  2.7866E-002     3.36%
   391.69  2.1960E-002  2.1948E-002     0.06%
   661.66  1.5028E-002  1.4948E-002     0.53%
   898.02  1.1571E-002  1.1854E-002    -2.45%
  1173.24  9.5343E-003  9.6295E-003    -1.00%
  1332.50  8.6283E-003  8.7082E-003    -0.93%
  1836.01  6.8814E-003  6.7289E-003     2.22%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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Ge12_90099_solidcert 2012 TALS.xls

Gamma Verification per Geometry
             Detector: Ge12

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14446 96.8

Am-241 2037 418 0.3590 1163 1221.2 105.0

Cd-109 2881 591 0.0361 16363 16047 98.1

Co-57 1511 310 0.8560 362 351.89 97.2

Ce-139 2139 439 0.7990 549 541.18 98.6

Hg-203 4651 954 0.8146 1171 1185.4 101.3

Sn-113 3015 618 0.6400 966 985.86 102.1

Cs-137 1938 397 0.8510 467 464.95 99.6

Y-88 7264 1489 0.9370 1589 1567.8 98.6

Co-60 3580 734 0.9997 734 723.38 98.5

Co-60 3581 734 0.9999 734 722.83 98.4

Y-88 7690 1577 0.9920 1589 1631.1 102.6

Reviewed By: Jody Watson

Date: 10/2/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    12_Soil_TunaCan.Clb
       Energy Calibration Date: 9/29/2011  Time: 9:21:04 AM
   Efficiency Calibration Date: 9/29/2011  Time: 9:21:33 AM

Calibration Description:
  12_TunaCanCal_90099_100212
  

Energy Calibration Fit
    Energy =   0.0331 +0.250177*Channel -3.5255e-008*Channel**2
 FWHM (ch) =   3.2969 +0.000958*Channel -1.85285e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.00       46.54    46.56 -0.05%      0.87     0.87   -0.48%
  237.86       59.54    59.54  0.00%      0.90     0.88    1.85%
  351.76       88.03    88.03 -0.00%      0.92     0.91    1.67%
  487.81      122.06   122.06 -0.00%      0.93     0.94   -1.49%
  663.00      165.85   165.89 -0.02%      0.97     0.98   -1.09%
 1565.47      391.69   391.59  0.02%      1.20     1.19    1.13%
 2645.63      661.66   661.66 -0.00%      1.41     1.43   -1.28%
 3591.27      898.02   898.03 -0.00%      1.57     1.62   -3.30%
 4692.65     1173.24  1173.25 -0.00%      1.89     1.84    2.19%
 5330.24     1332.50  1332.54 -0.00%      2.00     1.97    1.48%
 7346.23     1836.01  1835.99  0.00%      2.31     2.33   -0.79%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.2251 %
    Ln(Eff) =  -1.1284  -0.234060*Ln(Eng) -0.0383592*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.3519 %
    Ln(Eff) = -24.7812  +9.159776*Ln(Eng) -0.971765*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.8661E-002  1.9519E-002    -4.60%
    59.54  2.9632E-002  2.7945E-002     5.69%
    88.03  3.7706E-002  3.8769E-002    -2.82%
   122.06  3.8908E-002  4.0580E-002    -4.30%
   165.85  ============== Knee ==============
   165.85  3.5419E-002  3.5910E-002    -1.39%
   391.69  2.1179E-002  2.0380E-002     3.77%
   661.66  1.4140E-002  1.4029E-002     0.78%
   898.02  1.0882E-002  1.1177E-002    -2.72%
  1173.24  8.8455E-003  9.1076E-003    -2.96%
  1332.50  8.1819E-003  8.2456E-003    -0.78%
  1836.01  6.5767E-003  6.3839E-003     2.93%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14588.00    620.00  4.10% 1/1/2011 11:00:00 AM
Am-241     59.54  35.90 1.58E+005   1195.00    429.00  3.50% 1/1/2011 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16343.00    590.00  4.90% 1/1/2011 11:00:00 AM
Co-57     122.07  85.59 2.72E+002    354.01    303.00  4.10% 1/1/2011 11:00:00 AM
Ce-139    165.85  80.00 1.38E+002    541.25    433.00  3.90% 1/1/2011 11:00:00 AM
Hg-203    279.19  81.55 4.66E+001   1173.50    957.00  3.90% 1/1/2011 11:00:00 AM
Sn-113    391.69  64.17 1.15E+002    958.39    615.00  3.90% 1/1/2011 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    451.82    385.00  4.00% 1/1/2011 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1566.70   1468.00  3.90% 1/1/2011 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    745.75    745.00  4.00% 1/1/2011 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    745.15    745.00  4.00% 1/1/2011 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1566.50   1554.00  3.90% 1/1/2011 11:00:00 AM
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12_TunaCan_20122189
 

      ORTEC g v - i (1087) Env32  G53W4.25  10/4/2012 9:11:43 AM    Page  1
 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 
 Sample description                                             
      12_TunaCan_90099                                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_TunaCan_20122189.An1

 Acquisition information
        Start time:                 10/2/2012 10:17:00 AM   
        Live time:               7200
        Real time:               7302
        Dead time:                  1.40 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               10/4/2012 8:58:25 AM    
             Zero offset:           0.009 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.662E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.54keV )
        Stop channel:            8000 (  1999.46keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
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12_TunaCan_20122189
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0301

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.56    96262.   0.47   0.90  2.231E-02    46.54   4.250  1.445E+04 Pb210 
    59.55    97880.   0.49   0.89  3.122E-02    59.54  35.700  1.221E+03 AM241 
    88.04   118171.   0.40   0.93  4.278E-02    88.03   3.610  1.605E+04 CD109 
   122.08    48689.   0.66   0.97  4.526E-02   122.06  85.600  3.519E+02 CO57  
   136.52     6070.   3.34   0.99  4.419E-02
   165.91    31873.   0.80   1.00  4.088E-02   165.85  79.900  5.412E+02 Ce139 
   279.09     3381.   4.68   1.15  2.897E-02   279.17  81.500  1.185E+03 Hg203 
   391.58    19876.   1.11   1.21  2.292E-02   391.69  64.000  9.859E+02 SN113 
   661.67    44047.   0.60   1.46  1.571E-02   661.66  85.210  4.649E+02 CS137 
   898.03    22124.   1.09   1.65  1.250E-02   898.02  93.700  1.568E+03 Y898  
  1173.25    47992.   0.54   1.80  1.018E-02  1173.24  99.900  7.234E+02 Co1173
  1332.54    43454.   0.53   1.94  9.220E-03  1332.50  99.982  7.228E+02 Co1332
  1835.96    13783.   0.98   2.29  7.144E-03  1836.01  99.200  1.614E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   545.60   136.52      8754.      6070. 1.374E+05    3.34   0.989  -        
�

      ORTEC g v - i (1087) Env32  G53W4.25  10/4/2012 9:11:43 AM    Page  3
 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

Page 2

Page 1189 of 1443



12_TunaCan_20122189

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.06    46.56     27968.     96262.    13.370     0.47   0.903 
 AM-241    237.95    59.55     29903.     97880.    13.594     0.49   0.891 
 CD-109    351.83    88.04     24170.    118171.    16.413     0.40   0.926 
 CO-57     487.89   122.08     12523.     48689.     6.762     0.66   0.972 
 Ce-139    663.08   165.91      7948.     31873.     4.427     0.80   1.002 
 Hg-203   1115.49   279.09      5203.      3381.     0.470     4.68   1.152 
 SN-113   1565.25   391.58      5206.     19876.     2.760     1.11   1.214 
 CS-137   2645.31   661.67      4245.     44047.     6.118     0.60   1.464 
 Y-898    3590.75   898.03      4771.     22124.     3.073     1.09   1.649 
 Co-1173  4691.96  1173.25      2353.     47992.     6.666     0.54   1.802 
 Co-1332  5329.49  1332.54      1369.     43454.     6.035     0.53   1.941 
 Y-1836   7345.05  1835.95       424.     13925.     1.934     0.97   2.293 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4446E+04                                      8.15E+03             
                            46.54 1.445E+04  (  1.174E+02 4.69E-01 4.25E+00 G  
 
AM-241       1.2212E+03                                      1.58E+05             
                            59.54 1.221E+03  (  1.009E+01 4.87E-01 3.57E+01 G  
 
CD-109       1.6047E+04                                      4.63E+02             
                            88.03 1.605E+04  (  9.875E+01 4.00E-01 3.61E+00 G  
 
CO-57        3.5189E+02                                      2.72E+02             
                           122.06 3.519E+02  (  3.789E+00 6.59E-01 8.56E+01 G  
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4118E+02                                      1.38E+02             
                           165.85 5.412E+02  (  7.100E+00 8.00E-01 7.99E+01 G  
 
Hg-203       1.1854E+03                                      4.66E+01             
                           279.17 1.185E+03  (  1.188E+02 4.68E+00 8.15E+01 G  
 
SN-113       9.8586E+02                                      1.15E+02             
                           391.69 9.859E+02  (  1.681E+01 1.11E+00 6.40E+01 G  
 
CS-137       4.6495E+02                                      1.10E+04             
                           661.66 4.649E+02  (  3.233E+00 5.99E-01 8.52E+01 G  
 
Y-898        1.5678E+03                                      1.07E+02             
                           898.02 1.568E+03  (  2.300E+01 1.09E+00 9.37E+01 G  
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12_TunaCan_20122189
Co-1173      7.2338E+02                                      1.93E+03             
                          1173.24 7.234E+02  (  3.448E+00 5.35E-01 9.99E+01 G  
 
Co-1332      7.2283E+02                                      1.93E+03             
                          1332.50 7.228E+02  (  2.913E+00 5.31E-01 1.00E+02 G  
 
Y-1836       1.6311E+03                                      1.07E+02             
                          1836.01 1.631E+03  (  1.156E+01 9.66E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�

      ORTEC g v - i (1087) Env32  G53W4.25  10/4/2012 9:11:43 AM    Page  5
 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4112E+04    1.4446E+04    4.686E-01%                1.17E+02
 AM-241       1.2198E+03    1.2212E+03    4.873E-01%                1.01E+01
 CD-109       1.0628E+04    1.6047E+04    3.995E-01%                9.87E+01
 CO-57        1.7453E+02    3.5189E+02    6.590E-01%                3.79E+00
 Ce-139       1.3551E+02    5.4118E+02    7.998E-01%                7.10E+00

Page 4

Page 1191 of 1443
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 Hg-203       1.9895E+01    1.1854E+03    4.682E+00%                1.19E+02
 SN-113       1.8819E+02    9.8586E+02    1.108E+00%                1.68E+01
 CS-137       4.5695E+02    4.6495E+02    5.986E-01%                3.23E+00
 Y-898        2.6230E+02    1.5678E+03    1.088E+00%                2.30E+01
 Co-1173      6.5520E+02    7.2338E+02    5.354E-01%                3.45E+00
 Co-1332      6.5470E+02    7.2283E+02    5.311E-01%                2.91E+00
 Y-1836       2.7290E+02    1.6311E+03    9.660E-01%                1.16E+01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  1999.5 keV)     2.878E+04  Bq            
 Total Decayed Activity (   37.5 to  1999.5 keV) 3.9888684E+04  Bq 
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Ge14_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14422 96.6

Am-241 2037 418 0.3590 1163 1222.5 105.1

Cd-109 2881 591 0.0361 16363 16145 98.7

Co-57 1511 310 0.8560 362 349.28 96.5

Ce-139 2139 439 0.7990 549 538.52 98.1

Hg-203 4651 954 0.8146 1171 1205.9 103.0

Sn-113 3015 618 0.6400 966 971.36 100.6

Cs-137 1938 397 0.8510 467 465.65 99.7

Y-88 7264 1489 0.9370 1589 1570 98.8

Co-60 3580 734 0.9997 734 724.16 98.6

Co-60 3581 734 0.9999 734 720.6 98.1

Y-88 7690 1577 0.9920 1589 1634 102.8

Reviewed By: Jody Watson

Date: 4/23/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    14_Soil_TunaCan.Clb
       Energy Calibration Date: 4/23/2012  Time: 11:29:29 AM
   Efficiency Calibration Date: 4/23/2012  Time: 11:29:47 AM

Calibration Description:
  14_TunaCan_90099_042312
  

Energy Calibration Fit
    Energy =   0.1578 +0.250077*Channel -1.95882e-008*Channel**2
 FWHM (ch) =   2.7879 +0.000947*Channel -1.45727e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.67 -0.29%      0.73     0.74   -2.18%
  237.82       59.54    59.63 -0.15%      0.74     0.75   -1.99%
  351.26       88.03    88.00  0.04%      0.78     0.78   -0.25%
  487.04      122.06   121.95  0.09%      0.82     0.81    0.58%
  662.28      165.85   165.77  0.05%      0.86     0.85    1.23%
 1115.71      279.17   279.15  0.01%      0.98     0.96    2.15%
 1565.69      391.69   391.65  0.01%      1.09     1.06    2.42%
 2645.83      661.66   661.68 -0.00%      1.30     1.30    0.28%
 3591.53      898.02   898.06 -0.00%      1.42     1.50   -5.87%
 4692.63     1173.24  1173.24 -0.00%      1.76     1.73    2.11%
 5329.97     1332.50  1332.50 -0.00%      1.88     1.86    1.08%
 7345.32     1836.01  1836.00  0.00%      2.23     2.24   -0.37%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.0212 %
    Ln(Eff) =   0.2101  -0.595197*Ln(Eng) -0.0160533*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2797 %
    Ln(Eff) = -23.9149  +8.828985*Ln(Eng)  -0.93715*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0990E-002  2.1711E-002    -3.44%
    59.54  3.2006E-002  3.0654E-002     4.23%
    88.03  4.1381E-002  4.1960E-002    -1.40%
   122.06  4.2230E-002  4.3784E-002    -3.68%
   165.85  ============== Knee ==============
   165.85  3.7957E-002  3.8722E-002    -2.02%
   279.17  2.6754E-002  2.5963E-002     2.96%
   391.69  2.0047E-002  1.9926E-002     0.60%
   661.66  1.3125E-002  1.3132E-002    -0.05%
   898.02  1.0136E-002  1.0258E-002    -1.20%
  1173.24  8.1251E-003  8.2437E-003    -1.46%
  1332.50  7.2859E-003  7.4227E-003    -1.88%
  1836.01  5.8454E-003  5.6863E-003     2.72%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  7/6/2012 11:13:09 AM    Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 
 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det14\14_TunaCan_20120385.An1

 Acquisition information
        Start time:                 4/23/2012 9:56:44 AM    
        Live time:               3600
        Real time:               3665
        Dead time:                  1.77 %
        Detector ID:                   14

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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14_TunaCan_20120385
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0575

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.67    47449.   0.64   0.73  2.181E-02    46.54   4.250  1.442E+04 Pb210 
    59.63    48139.   0.67   0.74  3.071E-02    59.54  35.700  1.223E+03 AM241 
    72.88     1815.   8.13   0.77  3.737E-02
    88.00    74331.   0.47   0.79  4.195E-02    88.03   3.610  1.614E+04 CD109 
   121.95    35331.   0.76   0.82  4.379E-02   122.06  85.600  3.493E+02 CO57  
   136.39     4314.   3.84   0.82  4.244E-02
   165.77    33960.   0.70   0.89  3.800E-02   165.85  79.900  5.385E+02 Ce139 
   279.15    17136.   1.05   1.00  2.596E-02   279.17  81.500  1.206E+03 Hg203 
   391.65    22586.   0.85   1.13  1.993E-02   391.69  64.000  9.714E+02 SN113 
   661.68    18625.   0.92   1.36  1.313E-02   661.66  85.210  4.657E+02 CS137 
   898.06    26064.   0.74   1.56  1.026E-02   898.02  93.700  1.570E+03 Y898  
  1173.24    20614.   0.80   1.76  8.244E-03  1173.24  99.900  7.242E+02 Co1173
  1332.50    18485.   0.81   1.88  7.423E-03  1332.50  99.982  7.206E+02 Co1332
  1835.98    15919.   0.83   2.23  5.686E-03  1836.01  99.200  1.634E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   290.81    72.88      9094.      1708. 4.569E+04    9.16   0.857  -        
   544.77   136.39      6618.      4314. 1.017E+05    3.84   0.819  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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14_TunaCan_20120385
------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.67     13580.     47449.    13.180     0.64   0.728 
 AM-241    237.82    59.63     14856.     48139.    13.372     0.67   0.736 
 CD-109    351.26    88.00     13424.     74331.    20.647     0.47   0.793 
 CO-57     487.04   121.95      9138.     35331.     9.814     0.76   0.820 
 Ce-139    662.28   165.77      5743.     33960.     9.433     0.70   0.887 
 Hg-203   1115.71   279.15      3658.     17136.     4.760     1.05   0.998 
 SN-113   1565.69   391.65      3032.     22586.     6.274     0.85   1.125 
 CS-137   2645.83   661.68      2231.     18625.     5.174     0.92   1.364 
 Y-898    3591.53   898.06      1967.     26064.     7.240     0.74   1.562 
 Co-1173  4692.63  1173.24      1001.     20614.     5.726     0.80   1.765 
 Co-1332  5329.97  1332.50       650.     18485.     5.135     0.81   1.875 
 Y-1836   7345.28  1835.98       147.     15919.     4.422     0.83   2.232 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4422E+04                                      8.15E+03             
                            46.54 1.442E+04  (  1.659E+02 6.42E-01 4.25E+00 G  
 
AM-241       1.2225E+03                                      1.58E+05             
                            59.54 1.223E+03  (  1.449E+01 6.65E-01 3.57E+01 G  
 
CD-109       1.6145E+04                                      4.63E+02             
                            88.03 1.614E+04  (  1.179E+02 4.73E-01 3.61E+00 G  
 
CO-57        3.4928E+02                                      2.72E+02             
                           122.06 3.493E+02  (  4.431E+00 7.59E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3852E+02                                      1.38E+02             
                           165.85 5.385E+02  (  5.643E+00 6.97E-01 7.99E+01 G  
 
Hg-203       1.2059E+03                                      4.66E+01             
                           279.17 1.206E+03  (  2.002E+01 1.05E+00 8.15E+01 G  
 
SN-113       9.7136E+02                                      1.15E+02             
                           391.69 9.714E+02  (  1.115E+01 8.54E-01 6.40E+01 G  
 
CS-137       4.6565E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.571E+00 9.21E-01 8.52E+01 G  
 
Y-898        1.5700E+03                                      1.07E+02             
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14_TunaCan_20120385
                           898.02 1.570E+03  (  1.261E+01 7.43E-01 9.37E+01 G  
 
Co-1173      7.2416E+02                                      1.93E+03             
                          1173.24 7.242E+02  (  5.275E+00 7.99E-01 9.99E+01 G  
 
Co-1332      7.2060E+02                                      1.93E+03             
                          1332.50 7.206E+02  (  4.737E+00 8.09E-01 1.00E+02 G  
 
Y-1836       1.6340E+03                                      1.07E+02             
                          1836.01 1.634E+03  (  6.084E+00 8.27E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4284E+04    1.4422E+04    6.417E-01%                1.66E+02
 AM-241       1.2219E+03    1.2225E+03    6.654E-01%                1.45E+01
 CD-109       1.3631E+04    1.6145E+04    4.729E-01%                1.18E+02
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14_TunaCan_20120385
 CO-57        2.6186E+02    3.4928E+02    7.589E-01%                4.43E+00
 Ce-139       3.0490E+02    5.3852E+02    6.967E-01%                5.64E+00
 Hg-203       2.2495E+02    1.2059E+03    1.050E+00%                2.00E+01
 SN-113       4.9196E+02    9.7136E+02    8.544E-01%                1.12E+01
 CS-137       4.6235E+02    4.6565E+02    9.207E-01%                5.57E+00
 Y-898        7.5323E+02    1.5700E+03    7.434E-01%                1.26E+01
 Co-1173      6.9530E+02    7.2416E+02    7.989E-01%                5.27E+00
 Co-1332      6.9188E+02    7.2060E+02    8.094E-01%                4.74E+00
 Y-1836       7.8390E+02    1.6340E+03    8.273E-01%                6.08E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     3.381E+04  Bq            
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.9968746E+04  Bq 
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Ge15_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge15

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14410 96.5

Am-241 2037 418 0.3590 1163 1206.9 103.7

Cd-109 2881 591 0.0361 16363 16069 98.2

Co-57 1511 310 0.8560 362 356.06 98.4

Ce-139 2139 439 0.7990 549 538.81 98.2

Hg-203 4651 954 0.8146 1171 1202.4 102.7

Sn-113 3015 618 0.6400 966 974.62 100.9

Cs-137 1938 397 0.8510 467 465.43 99.7

Y-88 7264 1489 0.9370 1589 1573.7 99.0

Co-60 3580 734 0.9997 734 716.44 97.6

Co-60 3581 734 0.9999 734 726.55 98.9

Y-88 7690 1577 0.9920 1589 1633.2 102.8

Reviewed By: Jody Watson

Date: 3/22/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    15_Soil_TunaCan.Clb
       Energy Calibration Date: 3/22/2012  Time: 1:02:46 PM
   Efficiency Calibration Date: 3/22/2012  Time: 1:03:01 PM

Calibration Description:
  15_TunaCan_90099_032212
  

Energy Calibration Fit
    Energy =   0.0042 +0.250192*Channel -3.10425e-008*Channel**2
 FWHM (ch) =   3.5032 +0.001000*Channel -3.73783e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.91       46.54    46.52  0.05%      0.90     0.92   -2.54%
  237.99       59.54    59.55 -0.01%      0.91     0.94   -2.43%
  352.01       88.03    88.07 -0.05%      0.95     0.96   -1.92%
  487.92      122.06   122.07 -0.01%      1.00     1.00    0.30%
  663.08      165.85   165.89 -0.02%      1.05     1.04    1.34%
 1115.99      279.17   279.18 -0.00%      1.18     1.14    3.23%
 1565.41      391.69   391.58  0.03%      1.26     1.24    1.14%
 2645.35      661.66   661.63  0.00%      1.50     1.47    2.11%
 3590.98      898.02   898.04 -0.00%      1.67     1.65    0.79%
 4692.06     1173.24  1173.24 -0.00%      1.80     1.84   -2.06%
 5329.66     1332.50  1332.56 -0.00%      1.90     1.94   -2.28%
 7344.95     1836.01  1835.98  0.00%      2.23     2.21    1.30%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.9975 %
    Ln(Eff) =  -0.6895  -0.329061*Ln(Eng) -0.0387563*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.1273 %
    Ln(Eff) = -23.6268  +8.666669*Ln(Eng) -0.921464*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.8904E-002  1.9569E-002    -3.52%
    59.54  2.8630E-002  2.7372E-002     4.39%
    88.03  3.6378E-002  3.7061E-002    -1.88%
   122.06  3.7201E-002  3.8461E-002    -3.39%
   165.85  ============== Knee ==============
   165.85  3.3266E-002  3.3919E-002    -1.96%
   279.17  2.3641E-002  2.3007E-002     2.68%
   391.69  1.7841E-002  1.7674E-002     0.94%
   661.66  1.1534E-002  1.1545E-002    -0.10%
   898.02  8.8355E-003  8.9209E-003    -0.97%
  1173.24  6.9001E-003  7.0763E-003    -2.55%
  1332.50  6.2597E-003  6.3249E-003    -1.04%
  1836.01  4.8716E-003  4.7412E-003     2.68%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  3/22/2012 1:04:51 PM    Page  1
 TestAmerica, Inc.               Spectrum name: 15_TunaCan_20120283.An1          
                                                                                 
 Sample description                                             
      15_TunaCan_90099_032212                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_TunaCan_20120283.An1

 Acquisition information
        Start time:                 3/22/2012 11:06:02 AM   
        Live time:               3600
        Real time:               3653
        Dead time:                  1.44 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/1102216                                                 
                                                                      

 Calibration
        Filename:                   15_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               3/22/2012 1:02:46 PM    
             Zero offset:           0.004 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.104E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.53keV )
        Stop channel:            8000 (  1999.56keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0249

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.52    42849.   0.75   0.90  1.955E-02    46.54   4.250  1.441E+04 Pb210 
    59.55    42443.   0.72   0.91  2.738E-02    59.54  35.700  1.207E+03 AM241 
    72.95     2606.   6.34   0.95  3.318E-02
    88.07    68550.   0.54   0.95  3.707E-02    88.03   3.610  1.607E+04 CD109 
   122.10    33756.   0.64   1.00  3.846E-02   122.06  85.600  3.502E+02 CO57  
   136.52     4295.   2.96   1.01  3.724E-02
   165.89    34959.   0.78   1.05  3.391E-02   165.85  79.900  5.388E+02 Ce139 
   279.18    24347.   0.88   1.18  2.301E-02   279.17  81.500  1.202E+03 Hg203 
   391.58    24366.   0.82   1.26  1.768E-02   391.69  64.000  9.746E+02 SN113 
   661.63    16400.   1.16   1.50  1.155E-02   661.66  85.210  4.654E+02 CS137 
   898.03    27965.   0.74   1.67  8.921E-03   898.02  93.700  1.574E+03 Y898  
  1173.23    17709.   0.94   1.81  7.076E-03  1173.24  99.900  7.164E+02 Co1173
  1332.55    16065.   0.98   1.90  6.325E-03  1332.50  99.982  7.266E+02 Co1332
  1835.95    16330.   0.85   2.24  4.741E-03  1836.01  99.200  1.633E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.58    72.93     12341.      2606. 7.854E+04    6.34   0.949  -       D
   545.42   136.45      8010.      4524. 1.215E+05    4.23   1.054  -      s 
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.91    46.52     15447.     42849.    11.903     0.75   0.900 
 AM-241    237.99    59.55     14029.     42443.    11.790     0.72   0.913 
 CD-109    352.01    88.07     16260.     68550.    19.042     0.54   0.945 
 CO-57     487.92   122.07      9130.     34324.     9.535     0.78   0.999 
 Ce-139    663.08   165.89      8215.     34959.     9.711     0.78   1.052 
 Hg-203   1115.99   279.18      4252.     24347.     6.763     0.88   1.182 
 SN-113   1565.41   391.58      3012.     24366.     6.768     0.82   1.259 
 CS-137   2645.35   661.63      3077.     16400.     4.555     1.16   1.503 
 Y-898    3590.94   898.03      2252.     27965.     7.768     0.74   1.667 
 Co-1173  4692.02  1173.23      1355.     17709.     4.919     0.94   1.807 
 Co-1332  5329.60  1332.55      1160.     16065.     4.463     0.98   1.900 
 Y-1836   7344.81  1835.95       345.     16330.     4.536     0.85   2.240 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4410E+04                                      8.15E+03             
                            46.54 1.441E+04  (  1.957E+02 7.55E-01 4.25E+00 G  
 
AM-241       1.2069E+03                                      1.58E+05             
                            59.54 1.207E+03  (  1.577E+01 7.22E-01 3.57E+01 G  
 
CD-109       1.6069E+04                                      4.63E+02             
                            88.03 1.607E+04  (  1.399E+02 5.44E-01 3.61E+00 G  
 
CO-57        3.5606E+02                                      2.72E+02             
                           122.06 3.561E+02  (  4.647E+00 7.84E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3881E+02                                      1.38E+02             
                           165.85 5.388E+02  (  6.551E+00 7.82E-01 7.99E+01 G  
 
Hg-203       1.2024E+03                                      4.66E+01             
                           279.17 1.202E+03  (  1.514E+01 8.77E-01 8.15E+01 G  
 
SN-113       9.7462E+02                                      1.15E+02             
                           391.69 9.746E+02  (  1.034E+01 8.20E-01 6.40E+01 G  
 
CS-137       4.6543E+02                                      1.10E+04             
                           661.66 4.654E+02  (  7.413E+00 1.16E+00 8.52E+01 G  
 
Y-898        1.5737E+03                                      1.07E+02             
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                           898.02 1.574E+03  (  1.260E+01 7.45E-01 9.37E+01 G  
 
Co-1173      7.1644E+02                                      1.93E+03             
                          1173.24 7.164E+02  (  7.050E+00 9.39E-01 9.99E+01 G  
 
Co-1332      7.2655E+02                                      1.93E+03             
                          1332.50 7.266E+02  (  7.301E+00 9.83E-01 1.00E+02 G  
 
Y-1836       1.6332E+03                                      1.07E+02             
                          1836.01 1.633E+03  (  8.923E+00 8.49E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4311E+04    1.4410E+04    7.549E-01%                1.96E+02
 AM-241       1.2065E+03    1.2069E+03    7.219E-01%                1.58E+01
 CD-109       1.4233E+04    1.6069E+04    5.439E-01%                1.40E+02
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 CO-57        2.8961E+02    3.5606E+02    7.837E-01%                4.65E+00
 Ce-139       3.5832E+02    5.3881E+02    7.816E-01%                6.55E+00
 Hg-203       3.6068E+02    1.2024E+03    8.771E-01%                1.51E+01
 SN-113       5.9836E+02    9.7462E+02    8.201E-01%                1.03E+01
 CS-137       4.6306E+02    4.6543E+02    1.155E+00%                7.41E+00
 Y-898        9.2933E+02    1.5737E+03    7.445E-01%                1.26E+01
 Co-1173      6.9585E+02    7.1644E+02    9.390E-01%                7.05E+00
 Co-1332      7.0567E+02    7.2655E+02    9.834E-01%                7.30E+00
 Y-1836       9.6449E+02    1.6332E+03    8.486E-01%                8.92E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   82.3 to  1999.6 keV)     3.512E+04  Bq            
 Total Decayed Activity (   82.3 to  1999.6 keV) 3.9873703E+04  Bq 
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Ge17_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14476 97.0

Am-241 2037 418 0.3590 1163 1217.3 104.6

Cd-109 2881 591 0.0361 16363 16121 98.5

Co-57 1511 310 0.8560 362 351.58 97.1

Ce-139 2139 439 0.7990 549 540.43 98.5

Hg-203 4651 954 0.8146 1171 1200.7 102.6

Sn-113 3015 618 0.6400 966 969.38 100.4

Cs-137 1938 397 0.8510 467 466.08 99.8

Y-88 7264 1489 0.9370 1589 1562.4 98.3

Co-60 3580 734 0.9997 734 724.88 98.7

Co-60 3581 734 0.9999 734 733.12 99.8

Y-88 7690 1577 0.9920 1589 1616.3 101.7

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    17_Soil_TunaCan.Clb
       Energy Calibration Date: 4/12/2012  Time: 9:28:30 AM
   Efficiency Calibration Date: 4/12/2012  Time: 9:28:42 AM

Calibration Description:
  17_TunaCan_90099_032612
  

Energy Calibration Fit
    Energy =   0.1178 +0.250077*Channel -2.37566e-008*Channel**2
 FWHM (ch) =   2.9772 +0.000994*Channel -3.22638e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.96       46.54    46.62 -0.17%      0.77     0.79   -3.16%
  237.92       59.54    59.61 -0.12%      0.78     0.80   -3.33%
  351.79       88.03    88.09 -0.07%      0.82     0.83   -1.16%
  487.44      122.06   122.01  0.04%      0.89     0.86    3.09%
  662.32      165.85   165.74  0.07%      0.93     0.91    2.22%
 1115.65      279.17   279.09  0.03%      1.03     1.01    2.15%
 1565.90      391.69   391.66  0.01%      1.10     1.11   -0.78%
 2646.02      661.66   661.66 -0.00%      1.37     1.35    1.74%
 3591.93      898.02   898.07 -0.01%      1.52     1.53   -0.67%
 4693.19     1173.24  1173.25 -0.00%      1.72     1.73   -0.81%
 5330.69     1332.50  1332.53 -0.00%      1.82     1.84   -0.74%
 7346.32     1836.01  1835.98  0.00%      2.14     2.13    0.55%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.9072 %
    Ln(Eff) =  -0.5264  -0.402416*Ln(Eng) -0.0260446*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.0020 %
    Ln(Eff) = -23.4389  +8.582715*Ln(Eng) -0.907543*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0383E-002  2.1004E-002    -3.05%
    59.54  3.0743E-002  2.9571E-002     3.81%
    88.03  3.9976E-002  4.0594E-002    -1.55%
   122.06  4.1510E-002  4.2756E-002    -3.00%
   165.85  ============== Knee ==============
   165.85  3.7629E-002  3.8252E-002    -1.65%
   279.17  2.7514E-002  2.6814E-002     2.54%
   391.69  2.1207E-002  2.1122E-002     0.40%
   661.66  1.4433E-002  1.4427E-002     0.04%
   898.02  1.1287E-002  1.1478E-002    -1.69%
  1173.24  9.2333E-003  9.3589E-003    -1.36%
  1332.50  8.4692E-003  8.4809E-003    -0.14%
  1836.01  6.7041E-003  6.5931E-003     1.66%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_TunaCan_20120263.An1

 Acquisition information
        Start time:                 3/26/2012 6:29:58 AM    
        Live time:               3600
        Real time:               3672
        Dead time:                  1.95 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0522

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.62    46187.   0.69   0.77  2.106E-02    46.54   4.250  1.448E+04 Pb210 
    59.61    46245.   0.74   0.78  2.961E-02    59.54  35.700  1.217E+03 AM241 
    72.97     2852.   5.64   0.82  3.610E-02
    88.09    74900.   0.46   0.82  4.061E-02    88.03   3.610  1.612E+04 CD109 
   122.01    37313.   0.73   0.89  4.276E-02   122.06  85.600  3.516E+02 CO57  
   136.40     4536.   4.09   0.81  4.164E-02
   165.74    38793.   0.66   0.93  3.765E-02   165.85  79.900  5.404E+02 Ce139 
   255.04     1259.   9.59   1.07  2.855E-02
   279.09    26776.   0.82   1.03  2.682E-02   279.17  81.500  1.201E+03 Hg203 
   391.66    28306.   0.76   1.11  2.112E-02   391.69  64.000  9.694E+02 SN113 
   661.66    20517.   0.91   1.37  1.443E-02   661.66  85.210  4.661E+02 CS137 
   898.07    34851.   0.63   1.52  1.148E-02   898.02  93.700  1.562E+03 Y898  
  1173.25    23664.   0.80   1.72  9.359E-03  1173.24  99.900  7.249E+02 Co1173
  1332.52    21706.   0.78   1.83  8.481E-03  1332.50  99.982  7.331E+02 Co1332
  1835.97    21924.   0.70   2.15  6.593E-03  1836.01  99.200  1.616E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.30    72.97     10374.      2884. 7.989E+04    5.33   0.816  -       D
   544.98   136.40      8136.      4536. 1.089E+05    4.09   0.813  -        
  1019.46   255.04      3805.      1259. 4.410E+04    9.59   1.072  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
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   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.96    46.62     15035.     46187.    12.830     0.69   0.766 
 AM-241    237.92    59.61     17361.     46245.    12.846     0.74   0.777 
 CD-109    351.79    88.09     12661.     74900.    20.806     0.46   0.821 
 CO-57     487.44   122.01      9755.     37313.    10.365     0.73   0.891 
 Ce-139    662.32   165.74      6828.     38793.    10.776     0.66   0.926 
 Hg-203   1115.65   279.09      4528.     26776.     7.438     0.82   1.034 
 SN-113   1565.90   391.66      3496.     28306.     7.863     0.76   1.105 
 CS-137   2646.02   661.66      2816.     20517.     5.699     0.91   1.369 
 Y-898    3591.91   898.07      2257.     34851.     9.681     0.63   1.523 
 Co-1173  4693.17  1173.25      1531.     23664.     6.573     0.80   1.720 
 Co-1332  5330.69  1332.52      1002.     21706.     6.029     0.78   1.825 
 Y-1836   7346.26  1835.97       205.     21924.     6.090     0.70   2.146 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4476E+04                                      8.15E+03             
                            46.54 1.448E+04  (  1.799E+02 6.89E-01 4.25E+00 G  
 
AM-241       1.2173E+03                                      1.58E+05             
                            59.54 1.217E+03  (  1.623E+01 7.35E-01 3.57E+01 G  
 
CD-109       1.6121E+04                                      4.63E+02             
                            88.03 1.612E+04  (  1.134E+02 4.57E-01 3.61E+00 G  
 
CO-57        3.5158E+02                                      2.72E+02             
                           122.06 3.516E+02  (  4.362E+00 7.33E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4043E+02                                      1.38E+02             
                           165.85 5.404E+02  (  5.402E+00 6.57E-01 7.99E+01 G  
 
Hg-203       1.2007E+03                                      4.66E+01             
                           279.17 1.201E+03  (  1.418E+01 8.17E-01 8.15E+01 G  
 
SN-113       9.6938E+02                                      1.15E+02             
                           391.69 9.694E+02  (  9.529E+00 7.56E-01 6.40E+01 G  
 
CS-137       4.6608E+02                                      1.10E+04             
                           661.66 4.661E+02  (  5.679E+00 9.07E-01 8.52E+01 G  
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Y-898        1.5624E+03                                      1.07E+02             
                           898.02 1.562E+03  (  1.005E+01 6.29E-01 9.37E+01 G  
 
Co-1173      7.2488E+02                                      1.93E+03             
                          1173.24 7.249E+02  (  5.668E+00 7.98E-01 9.99E+01 G  
 
Co-1332      7.3312E+02                                      1.93E+03             
                          1332.50 7.331E+02  (  5.074E+00 7.81E-01 1.00E+02 G  
 
Y-1836       1.6163E+03                                      1.07E+02             
                          1836.01 1.616E+03  (  5.123E+00 7.01E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�

      ORTEC g v - i (1087) Env32  G53W4.25  7/6/2012 10:31:21 AM    Page  5
 TestAmerica, Inc.               Spectrum name: 17_TunaCan_20120263.An1          
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4372E+04    1.4476E+04    6.891E-01%                1.80E+02
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 AM-241       1.2168E+03    1.2173E+03    7.355E-01%                1.62E+01
 CD-109       1.4197E+04    1.6121E+04    4.569E-01%                1.13E+02
 CO-57        2.8320E+02    3.5158E+02    7.325E-01%                4.36E+00
 Ce-139       3.5257E+02    5.4043E+02    6.571E-01%                5.40E+00
 Hg-203       3.4034E+02    1.2007E+03    8.175E-01%                1.42E+01
 SN-113       5.8164E+02    9.6938E+02    7.559E-01%                9.53E+00
 CS-137       4.6359E+02    4.6608E+02    9.066E-01%                5.68E+00
 Y-898        9.0011E+02    1.5624E+03    6.288E-01%                1.00E+01
 Co-1173      7.0308E+02    7.2488E+02    7.979E-01%                5.67E+00
 Co-1332      7.1107E+02    7.3312E+02    7.808E-01%                5.07E+00
 Y-1836       9.3113E+02    1.6163E+03    7.012E-01%                5.12E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.1 to  1999.2 keV)     3.505E+04  Bq            
 Total Decayed Activity (   77.1 to  1999.2 keV) 3.9979633E+04  Bq 
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Ge03_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard Rad10-0006

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1165 100.1

Cs-137 1926 396 0.851 465 443.73 95.4

Co-60 3611 742 0.99974 742 700.09 94.3

Co-60 3612 742 0.999856 742 704.11 94.9

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica                     Spectrum name: 3_TunaCan2nd_20120999.An1        
                                                                                 
 Sample description                                             
      3_TunaCan_81427-334_2ndsource_032712                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan2nd_20120999.An1

 Acquisition information
        Start time:                 3/27/2012 10:50:55 PM   
        Live time:               3600
        Real time:               3624
        Dead time:                  0.65 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2012-02-26_0244.PBC
                                                 2/26/2012 2:44:46 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0561

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.57      684.  13.49   0.86  1.380E-02
    46.58    46359.   0.64   0.82  2.218E-02    46.54   4.250  1.465E+04 Pb210 
    49.41      474.  26.39   0.62  2.446E-02
    55.13      148.  69.87   0.50  2.879E-02
    59.56    47477.   0.63   0.80  3.183E-02    59.54  35.700  1.165E+03 AM241 
    63.23      116.  55.13   0.52  3.413E-02
    74.81      347.  24.83   0.85  3.992E-02
    77.26      173.  50.89   0.85  4.088E-02
    87.94    26078.   0.87   0.86  4.402E-02    88.03   3.610  1.549E+04 CD109 
   121.96     6006.   2.27   0.93  4.564E-02   122.06  85.600  3.426E+02 CO57  
   136.40      688.   9.11   0.98  4.398E-02
   157.37       39.  92.20   0.44  4.044E-02
   165.86     1056.   7.85   0.99  3.963E-02   165.85  79.900  5.658E+02 Ce139 
   210.61       83.  58.19   0.66  3.379E-02
   272.61       73.  46.14   0.59  2.834E-02
   332.61      124.  44.81   0.91  2.468E-02
   391.78      370.  17.84   1.12  2.199E-02   391.69  64.000  9.986E+02 SN113 
   621.40      108.  40.97   0.41  1.575E-02
   661.73    19442.   0.81   1.44  1.504E-02   661.66  85.210  4.437E+02 CS137 
   719.67       90.  45.03   0.66  1.413E-02
   813.20      114.  49.57   0.70  1.289E-02
   898.03      310.  14.07   1.64  1.196E-02   898.02  93.700  1.553E+03 Y898  
   901.05       12. 303.83   1.64  1.193E-02
   974.92      130.  55.88   0.66  1.124E-02
  1145.48      114.  31.99   0.24  9.931E-03
  1173.20    18293.   0.84   1.86  9.749E-03  1173.24  99.900  7.001E+02 Co1173
  1332.46    16679.   0.82   1.95  8.830E-03  1332.50  99.982  7.041E+02 Co1332
  1836.29      148.   9.58   2.45  6.855E-03  1836.01  99.200  1.225E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
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   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.86    36.57      2766.       684. 4.960E+04   13.49   0.858  -      s 
   197.25    49.41      5697.       474. 1.939E+04   26.39   0.620  -      sM
   220.16    55.13      4834.       148. 5.123E+03   69.87   0.497  -      sc
   252.57    63.23      1834.       116. 3.399E+03   55.13   0.521  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   298.78    74.77      3800.       394. 9.858E+03   26.85   0.961  -        
   308.61    77.22      3690.       220. 5.394E+03   46.86   0.670  -        
   545.54   136.40      1213.       688. 1.563E+04    9.11   0.979  -        
   629.48   157.37       627.        39. 9.644E+02   92.20   0.441  -       c
   842.63   210.61       900.        83. 2.456E+03   58.19   0.661  -      s 
  1090.83   272.61       495.        73. 2.587E+03   46.14   0.594  -      s 
  1330.98   332.61       884.       124. 5.010E+03   44.81   0.910  -        
  2486.71   621.40       501.       108. 6.835E+03   40.97   0.412  -      s 
  2879.89   719.67       427.        90. 6.393E+03   45.03   0.665  -      s 
  3254.07   813.20       660.       114. 8.842E+03   49.57   0.696  -      s 
  3605.81   901.13       695.        12. 1.042E+03  301.14   1.640  -      sc
  3900.95   974.92       936.       130. 1.157E+04   55.88   0.655  -      s 
  4583.05  1145.48       294.       114. 1.153E+04   31.99   0.244  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.92    46.58     11142.     46316.    12.866     0.64   0.818 
 AM-241    237.87    59.56     10162.     47477.    13.188     0.63   0.799 
 CD-109    351.53    87.94      5716.     26078.     7.244     0.87   0.855 
 CO-57     487.71   121.96      2782.      6006.     1.668     2.27   0.932 
 Ce-139    663.45   165.85      1658.      1078.     0.300     7.99   0.995s
 SN-113   1567.82   391.78      1043.       370.     0.103    17.84   1.118 
 CS-137   2648.06   661.73       971.     19442.     5.401     0.81   1.437 
 Y-898    3593.36   898.02       795.       310.     0.086    14.06   1.637D
 Co-1173  4693.90  1173.20       663.     18293.     5.081     0.84   1.858 
 Co-1332  5330.66  1332.46       231.     16679.     4.633     0.82   1.949 
 Y-1836   7344.33  1836.29        27.       148.     0.041     9.58   2.454 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4654E+04                                      8.15E+03             
                            46.54 1.465E+04  (P 1.565E+02 6.36E-01 4.25E+00 G  
 
AM-241       1.1650E+03                                      1.58E+05             
                            59.54 1.165E+03  (  1.159E+01 6.31E-01 3.57E+01 G  
 
CD-109       1.5485E+04                                      4.63E+02             
                            88.03 1.549E+04  (  2.108E+02 8.73E-01 3.61E+00 G  
 
CO-57        3.4265E+02                                      2.72E+02             
                           122.06 3.426E+02  (  1.418E+01 2.27E+00 8.56E+01 G  
 
Ce-139       5.7768E+02                                      1.38E+02             
                           165.85 5.777E+02 *(  1.031E+02 7.99E+00 7.99E+01 G  
 
Hg-203       1.3708E-02                                      4.66E+01             
                           279.17 1.371E-02 %(  2.387E+00 5.21E+03 8.15E+01 G  
 
SN-113       9.9863E+02                                      1.15E+02             
                           391.69 9.986E+02  (  4.131E+02 1.78E+01 6.40E+01 G  
 
CS-137       4.4373E+02                                      1.10E+04             
                           661.66 4.437E+02  (  3.375E+00 8.12E-01 8.52E+01 G  
 
Y-898        1.5527E+03                                      1.07E+02             
                           898.02 1.553E+03  (  6.719E+02 1.41E+01 9.37E+01 G  
 
Co-1173      7.0009E+02                                      1.93E+03             
                          1173.24 7.001E+02  (  4.695E+00 8.38E-01 9.99E+01 G  
 
Co-1332      7.0411E+02                                      1.93E+03             
                          1332.50 7.041E+02  (  3.104E+00 8.16E-01 1.00E+02 G  
 
Y-1836       1.2247E+03                                      1.07E+02             
                          1836.01 1.225E+03 ?(  2.214E+02 9.58E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
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       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3671E+04    1.4654E+04    6.370E-01%                1.56E+02
 AM-241       1.1608E+03    1.1650E+03    6.312E-01%                1.16E+01
 CD-109       4.5562E+03    1.5485E+04    8.727E-01%                2.11E+02
 CO-57        4.2711E+01    3.4265E+02    2.266E+00%                1.42E+01
 Ce-139 #     9.4613E+00    5.7768E+02    7.994E+00%                1.03E+02
 Hg-203 #A    1.3708E-02 >12 Halflives   5.2116E+03%   2.3868E+00
 SN-113       7.3077E+00    9.9863E+02    1.784E+01%                4.13E+02
 CS-137       4.2144E+02    4.4373E+02    8.123E-01%                3.38E+00
 Y-898        7.6802E+00    1.5527E+03    1.406E+01%                6.72E+02
 Co-1173      5.2177E+02    7.0009E+02    8.377E-01%                4.70E+00
 Co-1332      5.2477E+02    7.0411E+02    8.161E-01%                3.10E+00
 Y-1836 #     6.0578E+00    1.2247E+03    9.579E+00%                2.21E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  974.7 to  2000.4 keV)     2.093E+04  Bq/Sample     
 Total Decayed Activity (  974.7 to  2000.4 keV) 3.7848984E+04  Bq/Sample    
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Ge04_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge4

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard  Tuna Can_00002

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1179.4 101.3

Cs-137 1926 396 0.851 465 435.81 93.7

Co-60 3611 742 0.99974 742 706.01 95.1

Co-60 3612 742 0.999856 742 707.18 95.3

Reviewed By: Megan McAfee

Date: 4/5/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  4/3/2012 8:08:30 AM     Page  1
 TestAmerica                     Spectrum name: 4_TunaCan2nd_20120155.An1        
                                                                                 
 Sample description                                             
      4_TunaCan2nd_Rad11_040212                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_TunaCan2nd_20120155.An1

 Acquisition information
        Start time:                 4/2/2012 4:50:30 PM     
        Live time:               7200
        Real time:               7269
        Dead time:                  0.95 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               4/2/2012 1:19:28 PM     
             Zero offset:           0.084 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.822E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM     
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.16keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2012-04-01_0505.PBC
                                                 4/1/2012 5:05:33 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0600

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.42      806.  13.21   0.80  7.538E-03
    46.54    50484.   0.61   0.75  1.208E-02    46.54   4.250  1.463E+04 Pb210 
    49.71      736.  21.48   1.02  1.343E-02
    59.58    51934.   0.60   0.77  1.721E-02    59.54  35.700  1.179E+03 AM241 
    63.49      155.  63.51   0.54  1.848E-02
    88.11    27333.   0.79   0.79  2.354E-02    88.03   3.610  1.532E+04 CD109 
   122.09     6277.   1.96   0.86  2.425E-02   122.06  85.600  3.419E+02 CO57  
   134.27       52.  97.34   0.86  2.351E-02
   136.47      659.   9.66   0.87  2.334E-02
   148.82       69.  86.21   0.36  2.228E-02
   158.85       43.  92.59   0.33  2.130E-02
   165.81     1043.   6.61   0.81  2.058E-02   165.85  79.900  5.464E+02 Ce139 
   238.49      236.  22.32   0.96  1.565E-02
   241.88      116.  42.88   0.96  1.547E-02
   313.38      122.  47.39   0.75  1.256E-02
   344.70       47.  65.34   0.49  1.163E-02
   351.68      160.  27.20   0.66  1.144E-02
   391.67      434.  16.95   1.10  1.048E-02   391.69  64.000  1.272E+03 SN113 
   419.11      117.  48.70   0.60  9.911E-03
   473.76      122.  50.01   0.45  8.958E-03
   537.00       45.  87.01   0.37  8.074E-03
   592.99       36.  69.91   0.40  7.433E-03
   620.80       59.  58.25   0.37  7.153E-03
   661.57    17213.   0.84   1.29  6.782E-03   661.66  85.210  4.358E+02 CS137 
   860.29       61.  44.90   0.75  5.431E-03
   898.19      323.  17.33   1.63  5.236E-03   898.02  93.700  1.920E+03 Y898  
   935.59       77.  51.48   0.57  5.056E-03
  1173.33    15720.   0.87   1.73  4.162E-03  1173.24  99.900  7.060E+02 Co1173
  1332.63    14113.   0.86   1.81  3.727E-03  1332.50  99.982  7.072E+02 Co1332
  1835.84      135.  10.17   1.24  2.815E-03  1836.01  99.200  1.406E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.26    36.42      3510.       806. 1.069E+05   13.21   0.797  -      s 
   198.40    49.71      8086.       736. 5.481E+04   21.48   1.022  -      s 
   253.51    63.49      3351.       155. 8.368E+03   63.51   0.538  -      s 
   536.51   134.26       898.        64. 2.722E+03   67.39   0.281  -      sc
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.30   136.46      2079.       727. 3.115E+04   12.04   0.949  -      s 
   594.74   148.82      1288.        69. 3.082E+03   86.21   0.363  -      sc
   634.84   158.85       771.        43. 2.019E+03   92.59   0.329  -      sc
   953.28   238.48      1188.       206. 1.316E+04   29.01   1.147  -        
   966.87   241.88       864.        60. 3.878E+03   75.94   0.463  -       c
  1252.81   313.38      1023.       122. 9.737E+03   47.39   0.746  -      s 
  1378.05   344.70       448.        47. 4.042E+03   65.34   0.489  -      sc
  1405.98   351.68       650.       160. 1.399E+04   27.20   0.659  -      s 
  1675.68   419.11       933.       117. 1.177E+04   48.70   0.600  -      s 
  1894.25   473.76      1038.       122. 1.367E+04   50.01   0.454  -      s 
  2147.23   537.00       496.        45. 5.573E+03   87.01   0.368  -      sc
  2371.22   592.99       256.        36. 4.843E+03   69.91   0.402  -      sc
  2482.47   620.80       374.        59. 8.248E+03   58.25   0.372  -      s 
  3440.64   860.29       299.        61. 1.129E+04   44.90   0.752  -      s 
  3741.93   935.59       530.        77. 1.526E+04   51.48   0.570  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.75    46.54     12490.     50416.     7.002     0.61   0.755 
 AM-241    237.88    59.58     11109.     51934.     7.213     0.60   0.767 
 CD-109    351.97    88.11      5395.     27333.     3.796     0.79   0.790 
 CO-57     487.82   122.09      2530.      6277.     0.872     1.96   0.855 
 Ce-139    662.66   165.81      1311.      1043.     0.145     6.61   0.812 
 SN-113   1565.91   391.67      1245.       434.     0.060    16.95   1.102s
 CS-137   2645.56   661.57       829.     17213.     2.391     0.84   1.295 
 Y-898    3592.29   898.19       734.       323.     0.045    17.33   1.625 
 Co-1173  4693.38  1173.33       470.     15720.     2.183     0.87   1.726 
 Co-1332  5331.03  1332.63        76.     14113.     1.960     0.86   1.814 
 Y-1836   7345.88  1835.84         9.       135.     0.019    10.17   1.237s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica                     Spectrum name: 4_TunaCan2nd_20120155.An1        
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4632E+04                                      8.15E+03             
                            46.54 1.463E+04  (P 1.519E+02 6.07E-01 4.25E+00 G  
 
AM-241       1.1794E+03                                      1.58E+05             
                            59.54 1.179E+03  (  1.122E+01 5.98E-01 3.57E+01 G  
 
CD-109       1.5319E+04                                      4.63E+02             
                            88.03 1.532E+04  (  1.933E+02 7.94E-01 3.61E+00 G  
 
CO-57        3.4190E+02                                      2.72E+02             
                           122.06 3.419E+02  (  1.291E+01 1.96E+00 8.56E+01 G  
 
Ce-139       5.4636E+02                                      1.38E+02             
                           165.85 5.464E+02  (  8.978E+01 6.61E+00 7.99E+01 G  
 
Hg-203      -4.3324E-04                                      4.66E+01             
                           279.17-4.332E-04 %(  2.541E+00 1.76E+05 8.15E+01 G  
 
SN-113       1.2718E+03                                      1.15E+02             
                           391.69 1.272E+03  (  4.898E+02 1.70E+01 6.40E+01 G  
 
CS-137       4.3581E+02                                      1.10E+04             
                           661.66 4.358E+02  (  3.465E+00 8.43E-01 8.52E+01 G  
 
Y-898        1.9202E+03                                      1.07E+02             
                           898.02 1.920E+03  (  7.662E+02 1.73E+01 9.37E+01 G  
 
Co-1173      7.0601E+02                                      1.93E+03             
                          1173.24 7.060E+02  (  4.661E+00 8.74E-01 9.99E+01 G  
 
Co-1332      7.0718E+02                                      1.93E+03             
                          1332.50 7.072E+02  (  2.171E+00 8.58E-01 1.00E+02 G  
 
Y-1836       1.4056E+03                                      1.07E+02             
                          1836.01 1.406E+03  (  1.769E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�

      ORTEC g v - i (3263) Env32  G53W4.25  4/3/2012 8:08:30 AM     Page  5
 TestAmerica                     Spectrum name: 4_TunaCan2nd_20120155.An1        
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3643E+04    1.4632E+04    6.080E-01%                1.52E+02
 AM-241       1.1752E+03    1.1794E+03    5.977E-01%                1.12E+01
 CD-109       4.4685E+03    1.5319E+04    7.941E-01%                1.93E+02
 CO-57        4.1998E+01    3.4190E+02    1.960E+00%                1.29E+01
 Ce-139       8.6929E+00    5.4636E+02    6.612E+00%                8.98E+01
 Hg-203 #A   -4.3324E-04 >12 Halflives   1.7564E+05%   2.5409E+00
 SN-113 #     8.9902E+00    1.2718E+03    1.695E+01%                4.90E+02
 CS-137       4.1377E+02    4.3581E+02    8.435E-01%                3.46E+00
 Y-898        9.1492E+00    1.9202E+03    1.733E+01%                7.66E+02
 Co-1173      5.2510E+02    7.0601E+02    8.735E-01%                4.66E+00
 Co-1332      5.2597E+02    7.0718E+02    8.582E-01%                2.17E+00
 Y-1836       6.6974E+00    1.4056E+03    1.017E+01%                1.77E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.2 keV)     2.083E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.2 keV) 3.8465293E+04  Bq/Sample 
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�

      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  2
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        

Page 1

Page 1228 of 1443



5_TunaCan2nd_20120813
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge07_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge7

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1116.4 95.9

Cs-137 1926 396 0.851 465 391.4 84.2

Co-60 3611 742 0.99974 742 641.48 86.4

Co-60 3612 742 0.999856 742 642.91 86.6

Reviewed By: Jody Watson

Date: 3/5/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      7_TunaCan2ndSource_81427-334_032712                             
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_TunaCan2ndSource_20120479.An1

 Acquisition information
        Start time:                 3/27/2012 3:25:25 PM    
        Live time:               3600
        Real time:               3684
        Dead time:                  2.28 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               3/16/2012 11:44:50 AM   
             Zero offset:           0.153 keV
             Gain:                  0.250 keV/channel
             Quadratic:             6.716E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.65keV )
        Stop channel:            8000 (  2000.21keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2012-02-26_0327.PBC
                                                 2/26/2012 3:27:47 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0270

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      788.  12.78   0.82  1.487E-02
    40.49      109.  96.90   0.59  1.869E-02
    46.62    49142.   0.63   0.84  2.491E-02    46.54   4.250  1.386E+04 Pb210 
    49.64      876.  18.72   0.86  2.792E-02
    59.61    54530.   0.58   0.87  3.707E-02    59.54  35.700  1.150E+03 AM241 
    76.99      260.  38.90   1.03  4.881E-02
    88.06    31019.   0.77   0.89  5.329E-02    88.03   3.610  1.522E+04 CD109 
   122.04     6834.   2.04   0.94  5.606E-02   122.06  85.600  3.171E+02 CO57  
   136.41      810.   9.51   1.00  5.411E-02
   165.84     1193.   6.45   0.96  4.765E-02   165.85  79.900  5.180E+02 Ce139 
   185.66       92.  57.01   0.73  4.445E-02
   213.19      122.  50.56   0.75  3.960E-02
   272.80      146.  47.29   0.28  3.217E-02
   391.67      372.  19.60   1.11  2.360E-02   391.69  64.000  9.332E+02 SN113 
   442.91       47.  93.72   0.45  2.122E-02
   483.77       95.  38.10   0.62  1.965E-02
   524.63       67.  65.12   0.73  1.831E-02
   604.78       31.  59.37   0.27  1.616E-02
   628.99       32.  94.37   0.58  1.561E-02
   661.67    19152.   0.86   1.47  1.492E-02   661.66  85.210  4.405E+02 CS137 
   898.03      322.  23.53   1.90  1.137E-02   898.02  93.700  1.694E+03 Y898  
   910.18      180.  33.99   0.85  1.123E-02
   963.79       49.  71.39   0.69  1.067E-02
  1173.23    16317.   0.86   1.89  8.929E-03  1173.24  99.900  6.817E+02 Co1173
  1332.49    14763.   0.85   2.04  7.951E-03  1332.50  99.982  6.921E+02 Co1332
  1836.09      186.   9.19   1.40  5.919E-03  1836.01  99.200  1.780E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
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 _____________________________________________________________________________
   146.00    36.65      3116.       788. 5.300E+04   12.78   0.819  -        
   161.37    40.49      4419.       109. 5.831E+03   96.90   0.587  -       c
   197.99    49.64      8222.       876. 3.139E+04   18.72   0.855  -      sM
   307.39    76.99      3728.       260. 5.319E+03   38.90   1.033  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.11   136.41      1706.       810. 1.497E+04    9.51   1.002  -        
   742.15   185.66      1076.        92. 2.081E+03   57.01   0.725  -      s 
   852.30   213.19      1296.       122. 3.077E+03   50.56   0.748  -      s 
  1090.74   272.80      1320.       146. 4.539E+03   47.29   0.283  -      s 
  1771.26   442.91       710.        47. 2.215E+03   93.72   0.453  -      sc
  1934.71   483.77       486.        95. 4.835E+03   38.10   0.616  -      s 
  2098.18   524.63       583.        67. 3.669E+03   65.12   0.732  -      s 
  2418.80   604.78       172.        31. 1.939E+03   59.37   0.268  -      s 
  2515.62   628.99       330.        32. 2.050E+03   94.37   0.581  -      sc
  3640.41   910.18       855.       180. 1.603E+04   33.99   0.852  -      s 
  3854.87   963.79       447.        49. 4.625E+03   71.39   0.695  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.90    46.62     12530.     49107.    13.641     0.63   0.840 
 AM-241    237.87    59.61     10985.     54530.    15.147     0.58   0.871 
 CD-109    351.70    88.06      6100.     31019.     8.616     0.77   0.892 
 CO-57     487.62   122.04      3040.      6834.     1.898     2.04   0.937 
 Ce-139    662.88   165.84      1495.      1193.     0.331     6.45   0.956 
 Hg-203   1114.79   278.81      2119.       -42.    -0.012   155.58   1.105s
 SN-113   1566.31   391.67      1236.       372.     0.103    19.60   1.107 
 CS-137   2646.35   661.67      1156.     19152.     5.320     0.86   1.474 
 Y-898    3591.81   898.03      1084.       322.     0.089    23.53   1.897 
 Co-1173  4692.59  1173.23       493.     16317.     4.532     0.86   1.893 
 Co-1332  5329.55  1332.49       127.     14763.     4.101     0.85   2.038 
 Y-1836   7343.66  1836.09        16.       186.     0.052     9.19   1.399s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
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             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3857E+04                                      8.15E+03             
                            46.54 1.386E+04  (P 1.480E+02 6.34E-01 4.25E+00 G  
 
AM-241       1.1504E+03                                      1.58E+05             
                            59.54 1.150E+03  (  1.036E+01 5.81E-01 3.57E+01 G  
 
CD-109       1.5217E+04                                      4.63E+02             
                            88.03 1.522E+04  (  1.799E+02 7.73E-01 3.61E+00 G  
 
CO-57        3.1712E+02                                      2.72E+02             
                           122.06 3.171E+02  (  1.205E+01 2.04E+00 8.56E+01 G  
 
Ce-139       5.1801E+02                                      1.38E+02             
                           165.85 5.180E+02  (  7.941E+01 6.45E+00 7.99E+01 G  
 
Hg-203      -4.5441E-01                                      4.66E+01             
                           279.17-4.544E-01 ?(  2.347E+00 1.56E+02 8.15E+01 G  
 
SN-113       9.3315E+02                                      1.15E+02             
                           391.69 9.332E+02  (  4.178E+02 1.96E+01 6.40E+01 G  
 
CS-137       4.4047E+02                                      1.10E+04             
                           661.66 4.405E+02  (  3.706E+00 8.56E-01 8.52E+01 G  
 
Y-898        1.6944E+03                                      1.07E+02             
                           898.02 1.694E+03  (  8.216E+02 2.35E+01 9.37E+01 G  
 
Co-1173      6.8172E+02                                      1.93E+03             
                          1173.24 6.817E+02  (  4.436E+00 8.58E-01 9.99E+01 G  
 
Co-1332      6.9210E+02                                      1.93E+03             
                          1332.50 6.921E+02  (  2.586E+00 8.49E-01 1.00E+02 G  
 
Y-1836       1.7801E+03                                      1.07E+02             
                          1836.01 1.780E+03  (  2.065E+02 9.19E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
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   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.81      2119.       -42.    -0.012   155.58   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2927E+04    1.3857E+04    6.344E-01%                1.48E+02
 AM-241       1.1462E+03    1.1504E+03    5.808E-01%                1.04E+01
 CD-109       4.4794E+03    1.5217E+04    7.727E-01%                1.80E+02
 CO-57        3.9561E+01    3.1712E+02    2.043E+00%                1.20E+01
 Ce-139       8.4971E+00    5.1801E+02    6.453E+00%                7.94E+01
 Hg-203 #A   -4.5441E-01 >12 Halflives   1.5558E+02%   2.3474E+00
 SN-113       6.8413E+00    9.3315E+02    1.960E+01%                4.18E+02
 CS-137       4.1835E+02    4.4047E+02    8.557E-01%                3.71E+00
 Y-898        8.3979E+00    1.6944E+03    2.353E+01%                8.22E+02
 Co-1173      5.0814E+02    6.8172E+02    8.581E-01%                4.44E+00
 Co-1332      5.1588E+02    6.9210E+02    8.485E-01%                2.59E+00
 Y-1836       8.8227E+00    1.7801E+03    9.190E+00%                2.07E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.2 keV)     2.007E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.2 keV) 3.7281199E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�

      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  6
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 

Page 5

Page 1245 of 1443



Ge10_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1237.3 106.3

Cs-137 1926 396 0.851 465 485.68 104.4

Co-60 3611 742 0.99974 742 746.05 100.5

Co-60 3612 742 0.999856 742 769.35 103.6

Reviewed By: Megan McAfee

Date:   04/10/12

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

10 TunaCan2nd 81427-334 032912 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan2nd 20120704.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 

3/29/2012 3:37:46 AM 
3600 
3624 

0.66 % 
10 

Filename: 10 TunaCan2nd 20120704.Anl - -
10 Soil TunaCan 83814-334 032211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/23/2012 9:27:47 AM 
0.044 keV 
0.250 keV/channel 

-1.974E-08 keV/channelA2 

3/26/2011 9:31:38 AM 
122.06 keV 

Quadratic Uncertainty 1.54 % 
-1.946516E+OO + (-l.617316E-03*Log(E) ) + 

( -5.658918E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.50 % 

-2.948487E+Ol + ( l.133679E+Ol*Log(E) ) + 
( -1.224020E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.56keV) 

8000 ( 1999. 70keV ) 
1000.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: lO_TunaCan2nd_20120704.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 11 cutoff: 5.00E+Ol% 
Energy Calibration 

Normalized diff: 0.0354 

***** S U M M A R Y 0 F P E A K S I N 

Comments 
1/1/2010 11:00:00 AM 

10 2012-02-26 0405.PBC 
2/26/2012 4:0S:25 AM 

R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 
Bq/Sampl 

36.55 
46.50 
49.73 
59.54 
76.73 
88.03 
96 .14 

112. 82 
122.05 
136.47 
165.84 
170.38 
238.61 
281.24 
3 91. 54 
529.57 
595.35 
634.94 
641.62 
661.62 
794.14 
879.92 
897.95 

1059.51 
1086.17 
1173.21 
1332.49 
1835.95 

674. 13.79 
41280. 0.67 

766. 19.54 
43408. 0.63 

171. 71.48 
23771. 0. 88 

172. 39.52 
72. 70.33 

5313. 2.29 
816. 10.81 

1036. 7.69 
64. 64. 94 

163. 31.22 
13. 395.54 

438. 17.09 
52. 55.97 
29. 65.15 
71. 51. 83 
72. 50.62 

18371. 0.85 
60. 68.77 
61. 45.15 

377. 21.47 
83. 58.76 

110. 36.10 
16706. 0.85 
15555. 0.82 

199. 7.72 

0.75 l.068E-02 
0.83 l.829E-02 
1.53 2.072E-02 
0.83 2.740E-02 
0.34 3.550E-02 
0.86 3.825E-02 
0.30 3.917E-02 
0.37 3.894E-02 
0.91 3.795E-02 
1.20 3.608E-02 
0.94 3.229E-02 
0.36 3.179E-02 
0.50 2.595E-02 
1.06 2.351E-02 
1.10 l.881E-02 
0.42 l.526E-02 
0.31 l.403E-02 
0.34 l.338E-02 
0.30 l.328E-02 

46.54 4.250 l.576E+04 Pb210 

59.54 35.700 l.237E+03 AM241 

88.03 3.610 l.628E+04 CD109 

122.06 85.600 3.616E+02 C057 

165.85 79.900 6.854E+02 Cel39 

279.17 81.500 HL>Cutoff Hg203 
391.69 64.000 l.390E+03 SN113 

1.40 l.298E-02 661.66 85.210 4.857E+02 CS137 
0.45 l.133E-02 
0.51 l.048E-02 
1.57 l.031E-02 898.02 93.700 2.206E+03 Y898 
0.57 9.064E-03 
0.68 8.888E-03 
1.83 8.358E-03 1173.24 99.900 7.460E+02 Coll73 
1.98 7.540E-03 1332.50 99.982 7.693E+02 Col332 
1.85 5.771E-03 1836.01 99.200 l.971E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide Channel Energy Counts Counts 

145.97 36.55 2654. 674. 6.308E+04 13.79 0.750 s 
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198.67 
306.62 

49.73 
76.73 

6829. 
4431. 

766. 3.696E+04 
171. 4.816E+03 

19.54 
71. 48 

1.531 
0.340 

sM 
s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/2/2012 3:47:54 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan2nd 20120704.Anl -

Channel Energy Background Net area Eff *Area Uncert FWHM Suspected 
384.23 96.14 1577. 172. 4.400E+03 39.52 0.297 s 
450.93 112. 82 1068. 72. l.849E+03 70.33 0.366 SC 

545.48 136.47 1816. 816. 2.261E+04 10.81 1.203 s 
681.08 170.38 705. 64. 2.003E+03 64.94 0.355 s 
953.89 238.61 910. 163. 6.281E+03 31.22 0.503 s 

2117.47 529.57 318. 52. 3.409E+03 55 .'97 0.417 s 
2380.56 595.35 164. 29. 2.068E+03 65.15 0.313 SC 

2538.92 634.94 385. 71. 5.305E+03 51.83 0.337 s 
2565.63 641.62 373. 72. 5. 3 96E+03 50.62 0.304 s 
3175.73 794.14 448. 60. 5.296E+03 68.77 0.449 s 
3518.87 879.92 279. 61. 5.823E+03 45.15 0.512 s 
4237.32 1059.51 551. 83. 9.157E+03 58.76 0.571 s 
4344.00 1086.17 400. 110. l.238E+04 36.10 0.675 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma !?,. 
0 keV 

Pb-210 185.76 46.50 9968. 41200. 11. 444 0.67 0.827 
AM-241 237.88 59.54 8038. 43408. 12.058 0.63 0.835 
CD-109 351.78 88.03 4717. 23771. 6.603 0.88 0.861 
C0-57 487.81 122.05 2370. 5313. 1.476 2.29 0.915 
Ce-139 662.93 165.84 1451. 1036. 0.288 7.69 0.936 
Hg-203 1124. 36 281.24 1217. 13. 0.003 395.54 l.062s 
SN-113 1565.64 391.59 1093. 443. 0.123 16.26 l.097s 
CS-137 2645.64 661.62 902. 18371. 5.103 0.85 1.404 
Y-898 3592.06 898.22 944. 347. 0.096 20.51 1.571 
Co-1173 4692.26 1173.21 493. 16706. 4.640 0.85 1.829 
Co-1332 5329.55 1332.49 85. 15555. 4.321 0.82 1.976 
Y-1836 7344.49 1835.95 6. 199. 0.055 7.72 1.855 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

l .. 5760E+04 

1.2373E+03 

1.6280E+04 

3.6160E+02 

6.8545E+02 

1.8128E-01 

1.4060E+03 

4.8568E+02 

2.0324E+03 

7.4605E+02 

7.6935E+02 

1.9706E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 1.576E+04 (P 1.790E+02 6.75E-01 4.25E+OO G 

59.54 1.237E+03 

88.03 1.628E+04 

122.06 3.616E+02 

165.85 6.854E+02 

1.58E+OS 
1.199E+Ol 6.28E-01 3.57E+Ol G 

4.63E+02 
2.210E+02 8.85E-01 3.61E+OO G 

2.72E+02 
1.562E+Ol 2.29E+OO 8.56E+Ol G 

1.38E+02 
1.192E+02 7.69E+OO 7.99E+Ol G 

4.66E+Ol 
279.17 1.813E-01 ?( 2.396E+OO 3.96E+02 8.15E+Ol G 

1.15E+02 
391.69 1.406E+03 @( 4.980E+02 1.63E+Ol 6.40E+Ol G 

661.66 4.857E+02 

898.02 2.032E+03 

1173.24 7.460E+02 

1332.50 7.693E+02 

1836.01 1.971E+03 

1.10E+04 
3.772E+OO 8.47E-01 8.52E+Ol G 

1.07E+02 
8.545E+02 2.05E+Ol 9.37E+Ol G 

1.93E+03 
4.743E+OO 8.52E-01 9.99E+Ol G 

1.93E+03 
2.259E+OO 8.16E-01 l.OOE+02 G 

1.07E+02 
1.365E+02 7.72E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
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G53W4.25 4/2/2012 3:47:54 PM ORTEC g v - i (3263) Env32 
TestAmerica, Inc Spectrum name: lO_TunaCan2nd_20120704.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

Hg-203 281.24 1217. 13. 0.003 395.54 O.OOOE+OO 
P - Peakbackground subtraction 

***** S U M M A R Y 0 F NU C L I D E s I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sample 

Pb-210 1.4701E+04 1.5760E+04 6.759E-01% 1.79E+02 
AM-241 1.2329E+03 1.2373E+03 6. 276E-01% l.20E+Ol 
CD-109 4.7814E+03 1.6280E+04 8.845E-01% 2.21E+02 
C0-57 4.4937E+Ol 3.6160E+02 2.289E+OO% 1.56E+Ol 
Ce-139 1.1159E+Ol 6.8545E+02 7.693E+OO% l.19E+02 
Hg-203 #A 1.8128E-01 >12 Half lives 3.9554E+02% 2. 3960E+OO 
SN-113 # 1.0214E+Ol 1.4060E+03 1.626E+01% 4.98E+02 
CS-137 4.6125E+02 4.8568E+02 8.474E-01% 3.77E+OO 
Y-898 9.9747E+OO 2.0324E+03 2.051E+01% 8.54E+02 
Co-1173 5.5579E+02 7.4605E+02 8. 516E-01% 4.74E+OO 
Co-1332 5.7314E+02 7.6935E+02 8.163E-01% 2.26E+OO 
Y-1836 9.6714E+OO 1.9706E+03 7.725E+OO% l.36E+02 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.7 keV) 2.239E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.7 keV) 4.1734531E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge11_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge11

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1148.3 98.6

Cs-137 1926 396 0.851 465 447.83 96.3

Co-60 3611 742 0.99974 742 691.69 93.2

Co-60 3612 742 0.999856 742 690.66 93.0

Reviewed By: Megan McAfee

Date: 4/18/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

11 Tunacan 81427-334 2nd 041712 

Spectrum Filename: C:\User\SPC\Detll\ll_TunaCan2nd_20120776.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell SN/09363993 

Calibration 
Filename: 

4/17/2012 9:25:24 PM 
3600 
3628 

0.76 % 
11 

11 Soil TunaCan.Clb - -
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 5:29:13 PM 
0.043 keV 
0.250 keV/channel 

-2.803E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.72 % 

-2.393599E+Ol + .( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.57keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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G53W4.25 4/18/2012 8:53:04 AM ORTEC g v - i (3263) Env32 
TestAmerica, Inc Spectrum name: ll_TunaCan2nd_20120776.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Status 
YES 
YES 
NO 

Comments 
1/1/2010 11:00:00 AM 

True coincidence correction: NO 
Peaked background correction: YES 11 2012-04-01 0324.PBC 

4/l/2012 3:24:21 AM 

Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 11 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0298 

***** s u MM A R y 0 F p E A K S I N RAN G E ***** 
Peak Area Uncert FWHM Corrctn Nuclide Brnch. Act. 
Energy Factor Energy Ratio Bq/Sampl 

36.62 722. 14.08 0.75 1.400E-02 
46.57 43730. 0.68 0.88 2.192E-02 46.54 4.250 1.400E+04 
59.55 45584. 0.65 0.90 3.lOlE-02 59.54 35.700 1.148E+03 
67.34 256. 50.77 0.49 3.534E-02 
74.99 290. 29.98 0.80 3.873E-02 
88.03 24072. 0.83 0.91 4.262E-02 88.03 3.610 1.524E+04 

115. 74 133. 42.83 0.82 4.492E-02 
122.07 5511. 2.37 0.93 4.465E-02 122.06 85.600 3.390E+02 
136.54 790. 10.88 0.92 4.332E-02 
166.01 906. 8.55 0.96 3.963E-02 165.85 79.900 5.389E+02 
185.71 84. 56.39 0.36 3.678E-02 
189.73 82. 48.06 0.44 3.626E-02 
231.38 108. 61.75 0.71 3.171E-02 
238.68 328. 22.19 1.11 3.104E-02 
391.68 303. 17.38 0.85 2.195E-02 391.69 64.000 9.289E+02 
399.68 146. 45.99 0.43 2.163E-02 
498.85 24. 97.00 0.48 1.842E-02 
658.39 68. 75.94 1. 44 1.500E-02 
661.69 19477. 0.74 1. 44 1.495E-02 661.66 85.210 4.478E+02 
707.97 63. 64.28 0.42 1.421E-02 
843.30 113. 44.66 0.52 1.244E-02 
880.87 33. 64.92 0.56 1.203E-02 
898. 11 363. 21.86 1.18 1.185E-02 898.02 93.700 2.101E+03 
908.27 45. 78.65 0.33 1.175E-02 
929.98 188. 29.17 1. 29 1.154E-02 

1173.23 17719. 0.82 1. 91 9.630E-03 1173.24 99.900 6.917E+02 
1332.50 16013. 0.80 1. 99 8.708E-03 1332.50 99.982 6.907E+02 
1836.12 179. 8.64 1. 80 6.729E-03 1836.01 99.200 1.726E+03 

Nuc 

Pb210 
AM241 

CD109 

C057 

Ce139 

SN113 

CS137 

Y898 

Co1173 
Col332 
Y1836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 

Channel Energy Counts Counts 

146.22 36.62 3038. 722. 5.159E+04 

Uncert FWHM 
1 Sigma % keV 

14.08 0.755 

Suspected 
Nuclide 

s 
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269.00 
299.61 
462.50 

67.34 
74.99 

115. 74 

4772. 
2896. 
1245. 

256. 7.257E+03 
290. 7.475E+03 
133. 2. 961E+03 

50.77 
29.98 
42.83 

0.489 
0.800 
0.818 

s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/18/2012 8:53:04 AM 
TestAmerica, Inc Spectrum name: 11 TunaCan2nd 20120776.Anl - -

Channel Energy Background Net area Eff *Area Un cert FWHM Suspected 
545.67 136.54 1803. 790. 1.824E+04 10.88 0.919 
742.25 185. 71 874. 84. 2.297E+03 56.39 0.357 s 
758.31 189.73 679. 82. 2.261E+03 48.06 0.436 s 
924.81 231.38 1302. 108. 3.406E+03 61.75 0. 710 s 
954.02 238.68 1420. 328. 1.057E+04 22.19 1.106 

1597.79 399.68 1054. 146. 6.772E+03 45.99 0.426 s 
1994.36 498.85 259. 24. 1.303E+03 97.00 0.477 SC 

2632.50 658.38 1303. 69. 4.624E+03 74.54 1. 438 SC 

2830.74 707.97 435. 63. 4.458E+03 64.28 0.424 s 
3372.07 843.30 586. 113. 9.097E+03 44.66 0.520 s 
3522.37 880.87 213. 33. 2.743E+03 64.92 0.565 SC 

3631.98 908.27 433. 45. 3.858E+03 78.65 0.331 SC 

3718.82 929.98 705. 188. 1.629E+04 29.17 1. 289 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.97 46.57 11472. 43674. 12.132 0.68 0.884 
AM-241 237.86 59.55 9807. 45584. 12.662 0.65 0.900 
CD-109 351.72 88.03 4205. 24072. 6.687 0.83 0.910 
C0-57 487.80 122.07 2670. 5511. 1.531 2.37 0.927 
Ce-139 663.50 166.01 1455. 906. 0.252 8.55 0.964 
Hg-203 1117.03 279.45 1867. -36. -0.010 170.46 1.102s 
SN-113 1565.79 391.68 780. 303. 0.084 17.38 0.845s 
CS-137 2645 .50 661.66 620. 19477. 5.410 0.74 1.441D 
Y-898 3591.34 898.11 1045. 363. 0.101 21.86 1.176s 
Co-1173 4692.11 1173.23 456. 17719. 4.922 0.82 1.906 
Co-1332 5329.48 1332.50 75. 16013. 4.448 0.80 1.993 
Y-1836 7345.49 1836.12 10. 179. 0.050 8.64 1. 7 99s 

s - Peak fails shape tests. 
D - Peak area deconvoluted; 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: 11 TunaCan2nd 20120776.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

1.3997E+04 

1.1483E+03 

1.5240E+04 

3. 3896E+02 

5.3892E+02 

-4.4054E-01 

9.2890E+02 

4.4783E+02 

2.1011E+03 

6. 9169E+02 

6.9066E+02 

1.7256E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy 

keV 
Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 l.400E+04 (P 1.608E+02 6.76E-01 4.25E+OO G 

59.54 1.148E+03 

88.03 1.524E+04 

122.06 3.390E+02 

165.85 5.389E+02 

1.58E+05 
1.169E+Ol 6.45E-01 3.57E+Ol G 

4.63E+02 
1.930E+02 8.26E-01 3.61E+OO G 

2.72E+02 
1.498E+Ol 2.37E+OO 8.56E+Ol G 

1.38E+02 
1.073E+02 8.55E+OO 7.99E+Ol G 

4.66E+Ol 
279.17-4.405E-01 ?( 2.496E+OO 1.70E+02 8.15E+Ol G 

391.69 9.289E+02 

661.66 4.478E+02 

898.02 2.101E+03 

1173.24 6.917E+02 

1332.50 6.907E+02 

1.15E+02 
4.073E+02 1.74E+Ol 6.40E+Ol G 

1.10E+04 
2.730E+OO 7.39E-01 8.52E+Ol G 

1.07E+02 
8.886E+02 2.19E+Ol 9.37E+Ol G 

1.93E+03 
3.990E+OO 8.16E-01 9.99E+Ol G 

1.93E+03 
1.859E+OO 8.0SE-01 1.00E+02 G 

1.07E+02 
1836.01 1.726E+03 1.682E+02 8.64E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E 
Nuclide Centroid Background Net Area Intensity 

P E A K S 
Un cert 

1 Sigma % Energy Counts Counts Cts/Sec 

Hg-203 279.45 1867. -36. -0.010 170.46 
P - Peakbackground subtraction 

*************** 
Activity 

0.000E+OO 

***** S U M M A R Y 0 F NU C L I D E S I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sarnple 

Pb-210 1.3034E+04 1.3997E+04 6.773E-01% 1.61E+02 
AM-241 1.1441E+03 1.1483E+03 6.450E-01% l.17E+Ol 
CD-109 4.3456E+03 1.5240E+04 8.256E-01% l.93E+02 
C0-57 4.0055E+Ol 3.3896E+02 2.372E+OO% l.50E+Ol 
Ce-139 7.9431E+OO 5.3892E+02 8.549E+OO% l.07E+02 
Hg-203 #A -4.4054E-01 >12 Half lives 1.7046E+02% 2.4958E+OO 
SN-113 5.9920E+OO 9.2890E+02 1.738E+01% 4.07E+02 
CS-137 4.2478E+02 4.4783E+02 7.390E-01% 2.73E+OO 
Y-898 9.0697E+OO 2.1011E+03 2.186E+Ol% 8.89E+02 
Co-1173 5.1164E+02 6.9169E+02 8.161E-01% 3.99E+OO 
Co-13 32 5.1088E+02 6.9066E+02 8.047E-01% l.86E+OO 
Y-1836 7.4490E+OO 1.7256E+03 8.637E+OO% 1.68E+02 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 707.8 to 1999.6 keV) 2.004E+04 Bq/Sample 
Total Decayed Activity ( 707.8 to 1999.6 keV) 3.7849496E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge12_90099_solidcert 2012 TALS.xls

                       2nd Source Verification
             Detector: Ge12

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1143.6 98.2

Cs-137 1926 396 0.851 465 442.3 95.1

Co-60 3611 742 0.99974 742 688.36 92.7

Co-60 3612 742 0.999856 742 696.49 93.8

Reviewed By: Jody Watson

Date: 10/4/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  10/4/2012 1:47:56 PM    Page  1
 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
 Sample description                                             
      12_TunaCan2nd_81427_104012                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_TunaCan2nd_20122201.An1

 Acquisition information
        Start time:                 10/4/2012 9:10:35 AM    
        Live time:               7200
        Real time:               7274
        Dead time:                  1.02 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               10/4/2012 8:58:25 AM    
             Zero offset:           0.009 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.662E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.54keV )
        Stop channel:            8000 (  1999.46keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       

Page 1

Page 1263 of 1443



12_TunaCan2nd_20122201
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2012-09-01_2017.PBC
                                                 9/1/2012 8:17:39 PM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0602

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.51     1416.  10.10   0.96  1.441E-02
    46.55    84361.   0.42   0.90  2.227E-02    46.54   4.250  1.345E+04 Pb210 
    49.64     1661.  13.12   1.17  2.460E-02
    59.51    91361.   0.43   0.89  3.120E-02    59.54  35.700  1.144E+03 AM241 
    74.70      192.  60.04   0.37  3.873E-02
    87.98    38152.   0.76   0.95  4.277E-02    88.03   3.610  1.551E+04 CD109 
   122.02     7369.   2.14   0.99  4.527E-02   122.06  85.600  3.444E+02 CO57  
   136.48      773.  12.58   1.02  4.420E-02
   165.75      856.  13.18   0.97  4.024E-02   165.85  79.900  5.800E+02 Ce139 
   238.46      426.  21.37   0.80  3.221E-02
   270.42      104.  53.05   0.50  2.960E-02
   277.12       37. 187.22   1.11  2.896E-02   279.17  81.500  HL>Cutoff Hg203 
   294.88      216.  34.45   0.89  2.790E-02
   351.76      281.  28.30   0.91  2.471E-02
   385.62       79.  49.11   0.42  2.317E-02
   391.36      361.  28.92   0.71  2.293E-02   391.69  64.000  1.472E+03 SN113 
   469.80       98.  76.63   0.28  2.015E-02
   506.86       66.  63.64   1.31  1.908E-02
   510.13      151.  39.24   1.32  1.899E-02
   517.01       68.  58.29   0.42  1.881E-02
   661.58    40010.   0.58   1.44  1.571E-02   661.66  85.210  4.423E+02 CS137 
   897.91      201.  34.47   0.69  1.250E-02   898.02  93.700  1.665E+03 Y898  
  1072.91       53.  57.37   0.45  1.091E-02
  1090.45       58.  68.49   0.42  1.078E-02
  1173.14    35088.   0.63   1.82  1.018E-02  1173.24  99.900  6.884E+02 Co1173
  1332.41    32170.   0.59   1.94  9.221E-03  1332.50  99.982  6.965E+02 Co1332
  1835.69      150.  11.35   3.27  7.144E-03  1836.01  99.200  2.050E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
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12_TunaCan2nd_20122201
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.90    36.51      6010.      1416. 9.823E+04   10.10   0.958  -      s 
   198.34    49.64     14478.      1661. 6.754E+04   13.12   1.174  -      sM
   298.51    74.70      5238.       192. 4.958E+03   60.04   0.372  -      s 
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.45   136.48      2894.       773. 1.749E+04   12.58   1.017  -        
   953.09   238.46      2483.       426. 1.323E+04   21.37   0.799  -      s 
  1080.86   270.42      1260.       104. 3.514E+03   53.05   0.496  -      s 
  1178.62   294.88      1774.       216. 7.741E+03   34.45   0.889  -      s 
  1406.03   351.76      1808.       281. 1.136E+04   28.30   0.914  -      s 
  1541.40   385.62       713.        79. 3.409E+03   49.11   0.419  -      s 
  1877.98   469.80      1744.        98. 4.856E+03   76.63   0.281  -      s 
  2026.19   506.79       849.        66. 3.459E+03   63.64   1.314  -      sc
  2039.28   510.06      1671.       151. 7.930E+03   39.24   1.317  -       D
  2066.76   517.01       651.        68. 3.633E+03   58.29   0.422  -      s 
  4290.46  1072.91       405.        53. 4.872E+03   57.37   0.452  -      s 
  4360.63  1090.45       570.        58. 5.382E+03   68.49   0.425  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.85    46.51     23444.     86492.    12.013     0.48   0.868 
 AM-241    237.80    59.51     16320.     91361.    12.689     0.43   0.894 
 CD-109    351.60    87.98      9992.     38152.     5.299     0.76   0.948 
 CO-57     487.64   122.02      4562.      7369.     1.024     2.14   0.992 
 Ce-139    662.45   165.75      3243.       856.     0.119    13.18   0.970 
 Hg-203   1107.62   277.12      2320.        37.     0.005   187.22   1.114s
 SN-113   1565.46   391.64      1973.       296.     0.041    29.35   0.690s
 CS-137   2644.92   661.58      2210.     40010.     5.557     0.58   1.443 
 Y-898    3590.25   897.91      1259.       201.     0.028    34.47   0.688s
 Co-1173  4691.52  1173.14      1694.     35088.     4.873     0.63   1.818 
 Co-1332  5328.99  1332.41       521.     32170.     4.468     0.59   1.937 
 Y-1836   7344.02  1835.69        28.       150.     0.021    11.35   3.274s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
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12_TunaCan2nd_20122201
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3814E+04                                      8.15E+03             
                            46.54 1.381E+04  (P 1.144E+02 4.84E-01 4.25E+00 G  
 
AM-241       1.1436E+03                                      1.58E+05             
                            59.54 1.144E+03  (  7.486E+00 4.26E-01 3.57E+01 G  
 
CD-109       1.5513E+04                                      4.63E+02             
                            88.03 1.551E+04  (  1.905E+02 7.56E-01 3.61E+00 G  
 
CO-57        3.4441E+02                                      2.72E+02             
                           122.06 3.444E+02  (  1.484E+01 2.14E+00 8.56E+01 G  
 
Ce-139       5.7998E+02                                      1.38E+02             
                           165.85 5.800E+02  (  1.816E+02 1.32E+01 7.99E+01 G  
 
Hg-203       2.1493E-01                                      4.66E+01             
                           279.17 2.149E-01 ?(  1.337E+00 1.87E+02 8.15E+01 G  
 
SN-113       1.2045E+03                                      1.15E+02             
                           391.69 1.204E+03  (  8.544E+02 2.94E+01 6.40E+01 G  
 
CS-137       4.4230E+02                                      1.10E+04             
                           661.66 4.423E+02  (  2.452E+00 5.77E-01 8.52E+01 G  
 
Y-898        1.6647E+03                                      1.07E+02             
                           898.02 1.665E+03  (  1.389E+03 3.45E+01 9.37E+01 G  
 
Co-1173      6.8836E+02                                      1.93E+03             
                          1173.24 6.884E+02  (  3.816E+00 6.32E-01 9.99E+01 G  
 
Co-1332      6.9649E+02                                      1.93E+03             
                          1332.50 6.965E+02  (  2.361E+00 5.94E-01 1.00E+02 G  
 
Y-1836       2.0501E+03                                      1.07E+02             
                          1836.01 2.050E+03  (  3.740E+02 1.14E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.
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   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     277.12      2320.        37.     0.005   187.22   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2680E+04    1.3814E+04    4.851E-01%                1.14E+02
 AM-241       1.1385E+03    1.1436E+03    4.256E-01%                7.49E+00
 CD-109       3.4313E+03    1.5513E+04    7.557E-01%                1.91E+02
 CO-57        2.6416E+01    3.4441E+02    2.139E+00%                1.48E+01
 Ce-139       3.6407E+00    5.7998E+02    1.318E+01%                1.82E+02
 Hg-203 #A    2.1493E-01 >12 Halflives   1.8722E+02%   1.3367E+00
 SN-113       2.7995E+00    1.2045E+03    2.935E+01%                8.54E+02
 CS-137       4.1507E+02    4.4230E+02    5.769E-01%                2.45E+00
 Y-898        2.3870E+00    1.6647E+03    3.447E+01%                1.39E+03
 Co-1173      4.7903E+02    6.8836E+02    6.322E-01%                3.82E+00
 Co-1332      4.8469E+02    6.9649E+02    5.939E-01%                2.36E+00
 Y-1836       2.9396E+00    2.0501E+03    1.135E+01%                3.74E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  516.8 to  1999.5 keV)     1.867E+04  Bq/Sample     
 Total Decayed Activity (  516.8 to  1999.5 keV) 3.8141477E+04  Bq/Sample 
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Ge14_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.8 98.0

Cs-137 1926 396 0.851 465 447.55 96.2

Co-60 3611 742 0.99974 742 690.01 93.0

Co-60 3612 742 0.999856 742 699.61 94.2

Reviewed By: Jody Watson

Date: 4/24/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica, Inc.               Spectrum name: 14_TunaCan2nd_20120390.An1       
                                                                                 
 Sample description                                             
      14_TunaCan2nd_rad10_042412                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_TunaCan2nd_20120390.An1

 Acquisition information
        Start time:                 4/24/2012 8:12:45 AM    
        Live time:               3600
        Real time:               3635
        Dead time:                  0.95 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�

      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:20:28 AM     Page  2
 TestAmerica, Inc.               Spectrum name: 14_TunaCan2nd_20120390.An1       

Page 1

Page 1269 of 1443



14_TunaCan2nd_20120390
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2012-04-01_0328.PBC
                                                 4/1/2012 3:28:19 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0804

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      636.  14.35   0.68  1.394E-02
    46.70    42844.   0.65   0.73  2.183E-02    46.54   4.250  1.384E+04 Pb210 
    49.57      579.  23.20   1.08  2.397E-02
    59.66    44776.   0.62   0.73  3.072E-02    59.54  35.700  1.141E+03 AM241 
    88.02    24143.   0.88   0.79  4.196E-02    88.03   3.610  1.568E+04 CD109 
   121.97     5150.   2.07   0.81  4.379E-02   122.06  85.600  3.284E+02 CO57  
   136.39      594.  12.74   0.84  4.244E-02
   165.76      922.   8.50   0.93  3.800E-02   165.85  79.900  5.802E+02 Ce139 
   238.43      269.  23.37   0.71  2.933E-02
   315.48      114.  42.70   0.42  2.361E-02
   327.51       51.  61.93   0.45  2.293E-02
   351.90      216.  23.90   0.91  2.167E-02
   364.95       52.  64.29   0.48  2.106E-02
   374.52      129.  45.68   0.49  2.064E-02
   391.67      297.  17.91   1.16  1.993E-02   391.69  64.000  1.044E+03 SN113 
   510.55      153.  33.44   0.60  1.616E-02
   661.74    16713.   0.81   1.30  1.313E-02   661.66  85.210  4.376E+02 CS137 
   665.93       55.  47.01   1.30  1.306E-02
   682.98       51.  73.33   0.31  1.280E-02
   802.77      123.  33.88   0.65  1.124E-02
   897.96      328.  20.32   1.77  1.026E-02   898.02  93.700  2.290E+03 Y898  
   978.13       53.  59.31   0.31  9.568E-03
  1173.32    15097.   0.91   1.81  8.243E-03  1173.24  99.900  6.900E+02 Co1173
  1332.58    13794.   0.88   1.91  7.422E-03  1332.50  99.982  6.996E+02 Co1332
  1836.21      153.   8.94   1.16  5.686E-03  1836.01  99.200  1.816E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
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   145.93    36.65      2712.       636. 4.559E+04   14.35   0.681  -      s 
   197.59    49.57      6158.       579. 2.414E+04   23.20   1.078  -      s 
   544.79   136.39      1623.       594. 1.400E+04   12.74   0.836  -        
   952.87   238.43      1166.       269. 9.182E+03   23.37   0.709  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1261.02   315.48       752.       114. 4.829E+03   42.70   0.415  -      s 
  1309.15   327.51       440.        51. 2.232E+03   61.93   0.449  -      s 
  1406.69   351.90       776.       216. 9.981E+03   23.90   0.914  -        
  1458.89   364.95       463.        52. 2.484E+03   64.29   0.475  -      s 
  1497.18   374.52       912.       129. 6.250E+03   45.68   0.487  -      s 
  2041.26   510.55       669.       153. 9.449E+03   33.44   0.603  -      s 
  2662.75   665.91       160.        40. 3.074E+03   48.94   0.586  -      sM
  2731.03   682.98       385.        51. 3.984E+03   73.33   0.306  -      s 
  3210.25   802.77       443.       123. 1.098E+04   33.88   0.654  -      s 
  3911.87   978.13       330.        53. 5.539E+03   59.31   0.307  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.10    46.70     10276.     42803.    11.890     0.65   0.733 
 AM-241    237.93    59.66      8589.     44776.    12.438     0.62   0.733 
 CD-109    351.36    88.02      4956.     24143.     6.706     0.88   0.785 
 CO-57     487.12   121.97      1860.      5150.     1.431     2.07   0.805 
 Ce-139    662.24   165.76      1490.       922.     0.256     8.50   0.930s
 Hg-203   1114.33   278.80      1377.       -40.    -0.011   133.76   0.957s
 SN-113   1565.78   391.67       802.       297.     0.083    17.91   1.165 
 CS-137   2645.99   661.72       749.     17094.     4.748     0.86   1.367 
 Y-898    3591.10   897.96       851.       328.     0.091    20.32   1.769s
 Co-1173  4692.93  1173.32       513.     15097.     4.194     0.91   1.810 
 Co-1332  5330.26  1332.58       105.     13794.     3.832     0.88   1.907 
 Y-1836   7346.17  1836.21         5.       153.     0.042     8.94   1.165s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
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Pb-210   N   1.3845E+04                                      8.15E+03             
                            46.54 1.384E+04  (P 1.537E+02 6.55E-01 4.25E+00 G  
 
AM-241       1.1408E+03                                      1.58E+05             
                            59.54 1.141E+03  (  1.107E+01 6.17E-01 3.57E+01 G  
 
CD-109       1.5678E+04                                      4.63E+02             
                            88.03 1.568E+04  (  2.148E+02 8.77E-01 3.61E+00 G  
 
CO-57        3.2838E+02                                      2.72E+02             
                           122.06 3.284E+02  (  1.299E+01 2.07E+00 8.56E+01 G  
 
Ce-139       5.8018E+02                                      1.38E+02             
                           165.85 5.802E+02 *(  1.149E+02 8.50E+00 7.99E+01 G  
 
Hg-203      -5.1862E-01                                      4.66E+01             
                           279.17-5.186E-01 ?(  2.305E+00 1.34E+02 8.15E+01 G  
 
SN-113       1.0438E+03                                      1.15E+02             
                           391.69 1.044E+03  (  4.727E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4755E+02                                      1.10E+04             
                           661.66 4.475E+02  (  3.410E+00 8.57E-01 8.52E+01 G  
 
Y-898        2.2899E+03                                      1.07E+02             
                           898.02 2.290E+03 *(  9.680E+02 2.03E+01 9.37E+01 G  
 
Co-1173      6.9001E+02                                      1.93E+03             
                          1173.24 6.900E+02  (  4.948E+00 9.10E-01 9.99E+01 G  
 
Co-1332      6.9961E+02                                      1.93E+03             
                          1332.50 6.996E+02  (  2.559E+00 8.77E-01 1.00E+02 G  
 
Y-1836       1.8162E+03                                      1.07E+02             
                          1836.01 1.816E+03  (  1.603E+02 8.94E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.80      1377.       -40.    -0.011   133.76   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2885E+04    1.3845E+04    6.553E-01%                1.54E+02
 AM-241       1.1366E+03    1.1408E+03    6.168E-01%                1.11E+01
 CD-109       4.4274E+03    1.5678E+04    8.766E-01%                2.15E+02
 CO-57        3.8172E+01    3.2838E+02    2.068E+00%                1.30E+01
 Ce-139 #     8.2779E+00    5.8018E+02    8.497E+00%                1.15E+02
 Hg-203 #A   -5.1862E-01 >12 Halflives   1.3376E+02%   2.3053E+00
 SN-113       6.4765E+00    1.0438E+03    1.791E+01%                4.73E+02
 CS-137       4.2434E+02    4.4755E+02    8.571E-01%                3.41E+00
 Y-898  #     9.4790E+00    2.2899E+03    2.032E+01%                9.68E+02
 Co-1173      5.0921E+02    6.9001E+02    9.096E-01%                4.95E+00
 Co-1332      5.1630E+02    6.9961E+02    8.770E-01%                2.56E+00
 Y-1836       7.5179E+00    1.8162E+03    8.944E+00%                1.60E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     1.997E+04  Bq/Sample     
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.8559289E+04  Bq/Sample 

Page 5

Page 1273 of 1443



Ge15_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge 15

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1151 98.9

Cs-137 1926 396 0.851 465 435.18 93.6

Co-60 3611 742 0.99974 742 687.16 92.6

Co-60 3612 742 0.999856 742 696.46 93.8

Reviewed By: Jody Watson

Date: 3/23/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica, Inc.               Spectrum name: 15_TunaCan2nd_20120288.An1       
                                                                                 
 Sample description                                             
      15_TunaCan2nd_rad10_032312                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_TunaCan2nd_20120288.An1

 Acquisition information
        Start time:                 3/23/2012 6:10:28 AM    
        Live time:               7200
        Real time:               7248
        Dead time:                  0.66 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/1102216                                                 
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               3/22/2012 1:02:46 PM    
             Zero offset:           0.004 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.104E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.53keV )
        Stop channel:            8000 (  1999.56keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2012-02-26_0425.PBC
                                                 2/26/2012 4:25:10 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      26.5953

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.48     1231.  11.17   1.20  1.258E-02
    46.44    76440.   0.51   0.91  1.950E-02    46.54   4.250  1.366E+04 Pb210 
    49.65     1514.  14.37   1.25  2.160E-02
    59.44    80694.   0.48   0.94  2.732E-02    59.54  35.700  1.151E+03 AM241 
    87.99    43578.   0.68   0.97  3.705E-02    88.03   3.610  1.527E+04 CD109 
    92.63      219.  44.56   0.42  3.776E-02
   122.00    10133.   1.58   1.01  3.846E-02   122.06  85.600  3.389E+02 CO57  
   136.33     1390.   8.77   1.13  3.725E-02
   165.85     1699.   7.29   1.05  3.392E-02   165.85  79.900  5.192E+02 Ce139 
   238.39      480.  20.10   1.42  2.594E-02
   260.67       81.  57.86   0.33  2.424E-02
   279.32       56. 141.32   1.14  2.301E-02   279.17  81.500  HL>Cutoff Hg203 
   352.13      110.  54.66   0.68  1.922E-02
   368.26      125.  49.84   0.46  1.856E-02
   391.56      581.  13.59   1.28  1.768E-02   391.69  64.000  9.477E+02 SN113 
   400.57       73.  61.58   0.54  1.736E-02
   661.57    29285.   0.71   1.46  1.155E-02   661.66  85.210  4.352E+02 CS137 
   754.74      100.  52.53   0.39  1.034E-02
   898.10      516.  14.74   1.96  8.921E-03   898.02  93.700  1.681E+03 Y898  
   904.89       86.  54.53   0.36  8.863E-03
  1000.75       82.  43.22   0.58  8.127E-03
  1096.51      181.  26.16   0.80  7.507E-03
  1173.15    26111.   0.71   1.80  7.077E-03  1173.24  99.900  6.872E+02 Co1173
  1226.66       98.  36.87   0.74  6.805E-03
  1332.45    23674.   0.68   1.95  6.325E-03  1332.50  99.982  6.965E+02 Co1332
  1835.96      284.   9.76   1.20  4.741E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
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 _____________________________________________________________________________
   145.78    36.48      5577.      1231. 9.786E+04   11.17   1.202  -      s 
   198.43    49.65     13746.      1514. 7.010E+04   14.37   1.248  -      sM
   370.24    92.63      3274.       219. 5.791E+03   44.56   0.421  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   544.93   136.33      3516.      1390. 3.731E+04    8.77   1.130  -      s 
   952.92   238.39      2518.       480. 1.849E+04   20.10   1.422  -      sM
  1042.01   260.67       968.        81. 3.328E+03   57.86   0.332  -      sM
  1407.66   352.13      1248.       110. 5.749E+03   54.66   0.679  -      s 
  1472.16   368.26      1252.       125. 6.736E+03   49.84   0.459  -      s 
  1601.36   400.57       843.        73. 4.224E+03   61.58   0.543  -      s 
  3017.75   754.74       768.       100. 9.719E+03   52.53   0.393  -      s 
  3618.39   904.89       752.        86. 9.741E+03   54.53   0.363  -      s 
  4001.87  1000.75       476.        82. 1.015E+04   43.22   0.582  -      s 
  4385.05  1096.51       621.       181. 2.415E+04   26.16   0.796  -      s 
  4905.82  1226.66       215.        98. 1.445E+04   36.87   0.740  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.62    46.44     19930.     76355.    10.605     0.51   0.907 
 AM-241    237.58    59.44     16824.     80694.    11.208     0.48   0.935 
 CD-109    351.67    87.99      9695.     43578.     6.052     0.68   0.972 
 CO-57     487.63   122.00      4069.     10133.     1.407     1.58   1.014 
 Ce-139    662.95   165.85      3411.      1699.     0.236     7.29   1.054 
 Hg-203   1116.56   279.32      3139.        56.     0.008   141.32   1.144 
 SN-113   1565.32   391.56      1615.       581.     0.081    13.59   1.282 
 CS-137   2645.11   661.57      2071.     29285.     4.067     0.71   1.459 
 Y-898    3591.24   898.10      1317.       516.     0.072    14.74   1.959 
 Co-1173  4691.69  1173.15      1159.     26111.     3.627     0.71   1.803 
 Co-1332  5329.20  1332.45       323.     23674.     3.288     0.68   1.945 
 Y-1836   7345.58  1836.14        48.       260.     0.036     8.96   1.181s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS

Page 3

Page 1277 of 1443



15_TunaCan2nd_20120288
 _____________________________________________________________________________
 
Pb-210   N   1.3663E+04                                      8.15E+03             
                            46.54 1.366E+04  (P 1.182E+02 5.11E-01 4.25E+00 G  
 
AM-241       1.1510E+03                                      1.58E+05             
                            59.54 1.151E+03  (  8.660E+00 4.81E-01 3.57E+01 G  
 
CD-109       1.5268E+04                                      4.63E+02             
                            88.03 1.527E+04  (  1.617E+02 6.78E-01 3.61E+00 G  
 
CO-57        3.3887E+02                                      2.72E+02             
                           122.06 3.389E+02  (  1.003E+01 1.58E+00 8.56E+01 G  
 
Ce-139       5.1921E+02                                      1.38E+02             
                           165.85 5.192E+02  (  8.400E+01 7.29E+00 7.99E+01 G  
 
Hg-203       4.1717E-01                                      4.66E+01             
                           279.17 4.172E-01  (  1.954E+00 1.41E+02 8.15E+01 G  
 
SN-113       9.4771E+02                                      1.15E+02             
                           391.69 9.477E+02  (  3.099E+02 1.36E+01 6.40E+01 G  
 
CS-137       4.3518E+02                                      1.10E+04             
                           661.66 4.352E+02  (  3.191E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6812E+03                                      1.07E+02             
                           898.02 1.681E+03  (  5.598E+02 1.47E+01 9.37E+01 G  
 
Co-1173      6.8716E+02                                      1.93E+03             
                          1173.24 6.872E+02  (  4.246E+00 7.12E-01 9.99E+01 G  
 
Co-1332      6.9646E+02                                      1.93E+03             
                          1332.50 6.965E+02  (  2.544E+00 6.82E-01 1.00E+02 G  
 
Y-1836       1.5036E+03                                      1.07E+02             
                          1836.01 1.504E+03  (  2.033E+02 8.96E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2751E+04    1.3663E+04    5.115E-01%                1.18E+02
 AM-241       1.1469E+03    1.1510E+03    4.812E-01%                8.66E+00
 CD-109       4.5239E+03    1.5268E+04    6.776E-01%                1.62E+02
 CO-57        4.2749E+01    3.3887E+02    1.583E+00%                1.00E+01
 Ce-139       8.7071E+00    5.1921E+02    7.291E+00%                8.40E+01
 Hg-203  A    4.1717E-01 >12 Halflives   1.4132E+02%   1.9540E+00
 SN-113       7.1340E+00    9.4771E+02    1.359E+01%                3.10E+02
 CS-137       4.1344E+02    4.3518E+02    7.117E-01%                3.19E+00
 Y-898        8.5738E+00    1.6812E+03    1.474E+01%                5.60E+02
 Co-1173      5.1301E+02    6.8716E+02    7.125E-01%                4.25E+00
 Co-1332      5.1995E+02    6.9646E+02    6.817E-01%                2.54E+00
 Y-1836       7.6681E+00    1.5036E+03    8.962E+00%                2.03E+02
�
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  1999.6 keV)     1.994E+04  Bq/Sample     
 Total Decayed Activity (   37.5 to  1999.6 keV) 3.6891324E+04  Bq/Sample 
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Ge17_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.2 97.9

Cs-137 1926 396 0.851 465 440.98 94.8

Co-60 3611 742 0.99974 742 682.05 91.9

Co-60 3612 742 0.999856 742 689.63 92.9

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      17_Tuna2nd_81427_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Tuna2nd_20120265.An1

 Acquisition information
        Start time:                 3/26/2012 9:29:21 AM    
        Live time:               3600
        Real time:               3637
        Dead time:                  1.02 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2012-02-26_0520.PBC
                                                 2/26/2012 5:20:29 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0590

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.64      681.  13.12   0.69  1.356E-02
    40.87      116.  86.09   0.16  1.677E-02
    46.62    41004.   0.69   0.76  2.106E-02    46.54   4.250  1.365E+04 Pb210 
    49.59      775.  17.97   0.63  2.318E-02
    59.61    43179.   0.65   0.77  2.961E-02    59.54  35.700  1.140E+03 AM241 
    77.20      214.  40.60   1.02  3.765E-02
    88.08    23344.   0.86   0.81  4.060E-02    88.03   3.610  1.500E+04 CD109 
   121.99     5536.   2.31   0.89  4.276E-02   122.06  85.600  3.357E+02 CO57  
   136.39      771.  11.84   0.71  4.164E-02
   162.22       87.  50.79   0.72  3.820E-02
   165.73      964.   7.35   1.09  3.765E-02   165.85  79.900  5.310E+02 Ce139 
   216.43      116.  39.82   0.95  3.196E-02
   217.94       83.  57.15   0.95  3.181E-02
   238.21      247.  27.84   0.94  2.992E-02
   265.99       94.  61.67   0.61  2.773E-02
   301.12       44.  67.34   0.41  2.544E-02
   340.53       91.  61.26   0.55  2.333E-02
   351.73      148.  32.96   0.62  2.280E-02
   391.54      336.  18.56   0.91  2.113E-02   391.69  64.000  9.356E+02 SN113 
   464.58       72.  65.99   1.18  1.868E-02
   466.04       44.  93.25   1.18  1.864E-02
   582.96      167.  29.62   0.45  1.584E-02
   661.66    18538.   0.82   1.37  1.443E-02   661.66  85.210  4.410E+02 CS137 
   738.88       57.  57.41   0.44  1.329E-02
   833.91      110.  41.26   0.51  1.214E-02
   856.69      111.  46.51   0.75  1.189E-02
   898.10      352.  17.10   1.23  1.148E-02   898.02  93.700  1.818E+03 Y898  
  1026.09       89.  47.19   0.52  1.037E-02
  1173.27    17119.   0.83   1.74  9.359E-03  1173.24  99.900  6.820E+02 Co1173
  1332.53    15698.   0.82   1.79  8.481E-03  1332.50  99.982  6.896E+02 Co1332
  1835.81      220.   7.55   1.96  6.593E-03  1836.01  99.200  1.873E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.04    36.64      2578.       681. 5.025E+04   13.12   0.695  -        
   162.95    40.87      4224.       116. 6.916E+03   86.09   0.161  -       c
   197.82    49.59      6204.       775. 3.343E+04   17.97   0.635  -      sM
   308.25    77.20      2934.       214. 5.685E+03   40.60   1.020  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   544.96   136.39      1975.       771. 1.852E+04   11.84   0.713  -        
   648.26   162.22       793.        87. 2.269E+03   50.79   0.719  -      s 
   865.04   216.40      1003.       116. 3.620E+03   39.82   0.953  -       D
   871.09   217.91      1078.        83. 2.603E+03   57.15   0.955  -       D
   952.16   238.21      1349.       247. 8.265E+03   27.84   0.937  -      s 
  1063.26   265.99      1020.        94. 3.372E+03   61.67   0.615  -      s 
  1203.77   301.12       417.        44. 1.730E+03   67.34   0.412  -      sc
  1361.41   340.53       898.        91. 3.887E+03   61.26   0.553  -      s 
  1406.20   351.73       744.       148. 6.491E+03   32.96   0.618  -      s 
  1857.60   464.69      1086.        72. 3.842E+03   65.99   1.178  -      sc
  1863.46   466.15       839.        44. 2.387E+03   93.25   1.179  -      sc
  2331.15   582.96       570.       167. 1.054E+04   29.62   0.448  -      s 
  2954.96   738.88       338.        57. 4.289E+03   57.41   0.442  -      s 
  3335.20   833.91       507.       110. 9.049E+03   41.26   0.506  -      s 
  3426.35   856.69       611.       111. 9.318E+03   46.51   0.755  -      s 
  4104.24  1026.09       453.        89. 8.549E+03   47.19   0.517  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.95    46.62     10512.     40927.    11.369     0.69   0.761 
 AM-241    237.89    59.61      9192.     43179.    11.994     0.65   0.771 
 CD-109    351.75    88.08      4394.     23344.     6.484     0.86   0.812 
 CO-57     487.38   121.99      2606.      5536.     1.538     2.31   0.891 
 Ce-139    662.30   165.73      1283.       964.     0.268     7.35   1.085 
 Hg-203   1119.82   280.13      1632.       -52.    -0.015   109.81   1.012s
 SN-113   1565.42   391.54       971.       336.     0.093    18.56   0.910s
 CS-137   2646.04   661.66       840.     18538.     5.149     0.82   1.373 
 Y-898    3592.05   898.10       753.       352.     0.098    17.10   1.228 
 Co-1173  4693.24  1173.27       496.     17119.     4.755     0.83   1.743 
 Co-1332  5330.69  1332.53       136.     15698.     4.361     0.82   1.789 
 Y-1836   7345.64  1835.81        10.       220.     0.061     7.55   1.956s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3650E+04                                      8.15E+03             
                            46.54 1.365E+04  (P 1.603E+02 6.87E-01 4.25E+00 G  
 
AM-241       1.1402E+03                                      1.58E+05             
                            59.54 1.140E+03  (  1.187E+01 6.55E-01 3.57E+01 G  
 
CD-109       1.5004E+04                                      4.63E+02             
                            88.03 1.500E+04  (  2.003E+02 8.59E-01 3.61E+00 G  
 
CO-57        3.3573E+02                                      2.72E+02             
                           122.06 3.357E+02  (  1.459E+01 2.31E+00 8.56E+01 G  
 
Ce-139       5.3096E+02                                      1.38E+02             
                           165.85 5.310E+02  (  9.338E+01 7.35E+00 7.99E+01 G  
 
Hg-203      -6.6653E-01                                      4.66E+01             
                           279.17-6.665E-01 ?(  2.427E+00 1.10E+02 8.15E+01 G  
 
SN-113       9.3563E+02                                      1.15E+02             
                           391.69 9.356E+02 @(  4.114E+02 1.86E+01 6.40E+01 G  
 
CS-137       4.4098E+02                                      1.10E+04             
                           661.66 4.410E+02  (  3.277E+00 8.23E-01 8.52E+01 G  
 
Y-898        1.8177E+03                                      1.07E+02             
                           898.02 1.818E+03  (  6.751E+02 1.71E+01 9.37E+01 G  
 
Co-1173      6.8205E+02                                      1.93E+03             
                          1173.24 6.820E+02  (  4.243E+00 8.31E-01 9.99E+01 G  
 
Co-1332      6.8963E+02                                      1.93E+03             
                          1332.50 6.896E+02  (  2.503E+00 8.22E-01 1.00E+02 G  
 
Y-1836       1.8728E+03                                      1.07E+02             
                          1836.01 1.873E+03  (  1.462E+02 7.55E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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 TestAmerica, Inc.               Spectrum name: 17_Tuna2nd_20120265.An1          
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.13      1632.       -52.    -0.015   109.81   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2735E+04    1.3650E+04    6.879E-01%                1.60E+02
 AM-241       1.1361E+03    1.1402E+03    6.548E-01%                1.19E+01
 CD-109       4.4248E+03    1.5004E+04    8.588E-01%                2.00E+02
 CO-57        4.2016E+01    3.3573E+02    2.313E+00%                1.46E+01
 Ce-139       8.7645E+00    5.3096E+02    7.352E+00%                9.34E+01
 Hg-203 #A   -6.6653E-01 >12 Halflives   1.0981E+02%   2.4271E+00
 SN-113 #     6.9111E+00    9.3563E+02    1.856E+01%                4.11E+02
 CS-137       4.1887E+02    4.4098E+02    8.234E-01%                3.28E+00
 Y-898        9.0827E+00    1.8177E+03    1.710E+01%                6.75E+02
 Co-1173      5.0861E+02    6.8205E+02    8.315E-01%                4.24E+00
 Co-1332      5.1427E+02    6.8963E+02    8.225E-01%                2.50E+00
 Y-1836 #     9.3579E+00    1.8728E+03    7.550E+00%                1.46E+02
�
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 TestAmerica, Inc.               Spectrum name: 17_Tuna2nd_20120265.An1          
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  582.9 to  1999.2 keV)     1.981E+04  Bq/Sample     
 Total Decayed Activity (  582.9 to  1999.2 keV) 3.7099195E+04  Bq/Sample 
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Detector ID: 

SpectrumID: 3_20140129003_EffVerif Verification Date: 2014-01-29 07:21

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 3_Soil_TunaCan_90099_032712

Detector: Ge 3 SN/131

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.54E+02 -1.1%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.47E+02 3.8%

Comments:

                                                Performed by________Jody Watson__________________                                                  Reviewed by 1/29/2014

C:\User\CRpt\3_20140129003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 3

3_20140129003_EffVerif

SOP: ST-RD-0102 current rev 3_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
2
8
8
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 3_20140129003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 3 SN/131

       Source Date: 10/1/2006 11:00                

          Acquired: 1/29/2014 07:21:25

          Analyzed: 1/29/2014 09:22

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 3_Soil_TunaCan_90099_032712      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.538E+02           0.39

                 CS-137          3.870E+02           0.58

                 Co-1332         7.474E+02           0.80                 

-----------------------------------------------------------------------------

Total                            1.588E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  1

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det3\3_20140129003_EffVerif.An1



 Acquisition information

        Start time:                 1/29/2014 7:21:25 AM

        Live time:               7200

        Real time:               7236

        Dead time:                  0.49 %

        Detector ID:                    3



 Detector system                                                

      Ge 3 SN/131                                                     

                                                                      



 Calibration

        Filename:                   3_Soil_TunaCan.Clb

      3_Soil_TunaCan_90099_032712                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:25:37 PM

             Zero offset:           0.122 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.421E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/28/2012 11:26:55 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.64 %

             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 

                                    ( -2.895398E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.29 %

             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 

                                    ( -1.005974E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  2000.60keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  2

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0208



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.64     1408.   8.96   0.81  1.386E-02

    46.62    77953.   0.43   0.82  2.215E-02

    59.53   102753.   0.39   0.80  3.181E-02    59.54 100.000  4.538E+02 AM241 

    87.90     3683.   3.90   0.86  4.401E-02

   661.71    35393.   0.58   1.42  1.504E-02   661.66 100.000  3.870E+02 CS137 

  1173.21    19793.   0.80   1.83  9.749E-03

  1332.48    18125.   0.80   1.99  8.830E-03  1332.50 100.000  7.474E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.20    36.64      4840.      1408. 1.016E+05    8.96   0.809  -      s 

   185.88    46.55     20827.     81779. 3.691E+06    0.49   0.810  -        

   351.40    87.90      4423.      3683. 8.368E+04    3.90   0.863  -      s 

  4693.38  1173.21       727.     19793. 2.030E+06    0.80   1.827  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  3

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.81    59.53     15623.    102753.    14.271     0.39   0.801 

 CS-137   2647.67   661.71      1187.     35393.     4.916     0.58   1.417 

 Co-1332  5330.13  1332.48       330.     18125.     2.517     0.80   1.993 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5375E+02                                      1.58E+05             

                            59.54 4.538E+02  (  2.584E+00 3.92E-01 1.00E+02 G  

 

CS-137       3.8702E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.785E+00 5.77E-01 1.00E+02 G  

 

Co-1332      7.4738E+02                                      1.93E+03             

                          1332.50 7.474E+02  (  3.601E+00 7.96E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4846E+02    4.5375E+02    3.925E-01%                2.58E+00

 CS-137       3.2686E+02    3.8702E+02    5.771E-01%                1.79E+00

 Co-1332      2.8509E+02    7.4738E+02    7.960E-01%                3.60E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.6 keV)     1.060E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.6 keV) 1.5881530E+03  GPS/Source    
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Detector ID: 

SpectrumID: 4_20130227011_EffVerif Verification Date: 2013-02-27 16:17

Analysis Description: ACVTop-91774;Tuna Can 2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 4_Soil_TunaCan_90099_033012

Detector: Ge 4 SN/181

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.48E+02 0.3%
Cs-137 661.66 400 3.83E+02 4.3%

Co-1332 1332.5 777 7.45E+02 4.1%

Comments:

                                                Performed by____KM 2/27/13______________________                                                  Reviewed by___RM 2/27/13_______________________

C:\User\CRpt\4_20130227011_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 4

4_20130227011_EffVerif

SOP: ST-RD-0102 current rev 4_EfficiencyVerification_Top2013_pass.xls Printed 3/5/2013

P
a
g
e
 
1
2
9
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1
4
4
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Test America St. Louis                    Spectrum ID: 4_20130227011_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-91774;Tuna Can 2006 

          Detector: Ge 4 SN/181

       Source Date: 10/1/2006 11:00                

          Acquired: 2/27/2013 16:17:24

          Analyzed: 3/4/2013 09:45

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 4_Soil_TunaCan_90099_033012      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 uCi/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.478E+02           0.56

                 CS-137          3.829E+02           0.86

                 Co-1332         7.452E+02           1.09                 

-----------------------------------------------------------------------------

Total                            1.576E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  1

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-91774;Tuna Can 2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det4\4_20130227011_EffVerif.An1



 Acquisition information

        Start time:                 2/27/2013 4:17:24 PM

        Live time:               7200

        Real time:               7253

        Dead time:                  0.72 %

        Detector ID:                    4



 Detector system                                                

      Ge 4 SN/181                                                     

                                                                      



 Calibration

        Filename:                   4_Soil_TunaCan.Clb

      4_Soil_TunaCan_90099_033012                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 2:55:17 PM

             Zero offset:           0.091 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.917E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 1:19:41 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.78 %

             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 

                                    ( -2.046438E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   0.80 %

             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 

                                    ( -9.904428E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.61keV )

        Stop channel:            8000 (  1999.44keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1108



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    uCi/Sour

 _____________________________________________________________________________

    46.55    47124.   0.63   0.76  1.208E-02

    59.59    54866.   0.56   0.76  1.721E-02    59.54 100.000  4.478E+02 AM241 

    88.12     3315.   2.53   0.84  2.354E-02

   661.43    16127.   0.86   1.34  6.783E-03   661.66 100.000  3.829E+02 CS137 

  1173.07     9616.   1.14   1.61  4.163E-03

  1332.31     8608.   1.09   1.83  3.728E-03  1332.50 100.000  7.452E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.74    46.55     11672.     47124. 3.900E+06    0.63   0.759  -        

   351.92    88.08      1814.      3335. 1.417E+05    2.50   0.839  -       D

  4691.64  1173.07       330.      9616. 2.310E+06    1.14   1.611  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  3

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.85    59.59     10017.     54866.     7.620     0.56   0.763 

 CS-137   2644.55   661.43       602.     16127.     2.240     0.86   1.344 

 Co-1332  5328.94  1332.31        36.      8608.     1.196     1.09   1.834 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             uCi/Source    keV     uCi/Source    uCi/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4779E+02                                      1.58E+05             

                            59.54 4.478E+02  (  3.829E+00 5.62E-01 1.00E+02 G  

 

CS-137       3.8291E+02                                      1.10E+04             

                           661.66 3.829E+02  (  2.780E+00 8.62E-01 1.00E+02 G  

 

Co-1332      7.4516E+02                                      1.93E+03             

                          1332.50 7.452E+02  (  2.655E+00 1.09E+00 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  4

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                uCi/Source    uCi/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4322E+02    4.4779E+02    5.616E-01%                3.83E+00

 CS-137       3.3031E+02    3.8291E+02    8.623E-01%                2.78E+00

 Co-1332      3.2075E+02    7.4516E+02    1.093E+00%                2.65E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   92.9 to  1999.4 keV)     1.094E+03  uCi/Source    

 Total Decayed Activity (   92.9 to  1999.4 keV) 1.5758633E+03  uCi/Source    
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Detector ID: 

SpectrumID: 5_20140128003_EffVerif Verification Date: 2014-01-28 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 5_Soil_TunaCan_90099_032612

Detector: Ge 5 SN/157

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.49E+02 0.1%
Cs-137 661.66 400 3.94E+02 1.5%

Co-1332 1332.5 777 7.64E+02 1.7%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\5_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 5

5_20140128003_EffVerif

SOP: ST-RD-0102 current rev 5_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
3
0
0
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 5_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 5 SN/157

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 09:57:52

          Analyzed: 1/28/2014 11:58

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: 5_Soil_TunaCan_90099_032612      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.487E+02           0.46

                 CS-137          3.938E+02           0.71

                 Co-1332         7.635E+02           0.96                 

-----------------------------------------------------------------------------

Total                            1.606E+03

Page 1301 of 1443




� 



      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  1

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

 Sample description                                             

       ACVTop-259586;TunaCan2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det5\5_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 9:57:52 AM

        Live time:               7200

        Real time:               7241

        Dead time:                  0.57 %

        Detector ID:                    5



 Detector system                                                

      Ge 5 SN/157                                                     

                                                                      



 Calibration

        Filename:                   5_Soil_TunaCan.Clb

      5_Soil_TunaCan_90099_032612                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:35:48 PM

             Zero offset:           0.158 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.911E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/27/2012 5:20:37 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 

                                    ( -4.117504E-03*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.43 %

             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 

                                    ( -9.664422E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.62keV )

        Stop channel:            8000 (  2000.81keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  2

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1051



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.67     1204.   9.66   0.79  1.141E-02

    46.62    65354.   0.55   0.72  1.793E-02

    59.58    80895.   0.46   0.74  2.535E-02    59.54 100.000  4.487E+02 AM241 

    87.90     2852.   4.19   0.80  3.459E-02

   661.53    23767.   0.71   1.33  9.926E-03   661.66 100.000  3.938E+02 CS137 

  1172.91    12920.   0.96   1.68  6.139E-03

  1332.18    11567.   0.96   1.84  5.515E-03  1332.50 100.000  7.635E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.17    36.67      4104.      1204. 1.055E+05    9.66   0.791  -      s 

   186.01    46.62     17227.     65354. 3.644E+06    0.55   0.723  -        

   351.27    87.90      3262.      2852. 8.245E+04    4.19   0.801  -        

  4691.90  1172.91       391.     12920. 2.104E+06    0.96   1.683  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  3

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.90    59.58     14402.     80895.    11.235     0.46   0.736 

 CS-137   2646.84   661.53       875.     23767.     3.301     0.71   1.325 

 Co-1332  5328.59  1332.18        84.     11567.     1.607     0.96   1.844 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4871E+02                                      1.58E+05             

                            59.54 4.487E+02  (  3.117E+00 4.64E-01 1.00E+02 G  

 

CS-137       3.9381E+02                                      1.10E+04             

                           661.66 3.938E+02  (  2.329E+00 7.15E-01 1.00E+02 G  

 

Co-1332      7.6351E+02                                      1.93E+03             

                          1332.50 7.635E+02  (  2.998E+00 9.56E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4348E+02    4.4871E+02    4.640E-01%                3.12E+00

 CS-137       3.3261E+02    3.9381E+02    7.149E-01%                2.33E+00

 Co-1332      2.9133E+02    7.6351E+02    9.564E-01%                3.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.8 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.8 keV) 1.6060363E+03  GPS/Source    
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Detector ID: 

SpectrumID: 7_20140128004_EffVerif Verification Date: 2014-01-28 18:43

Analysis Description: ACVTOP-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 7_TunaCan_90099_032712

Detector: Ge 7 SN/154

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.25E+02 5.2%
Cs-137 661.66 400 3.78E+02 5.6%

Co-1332 1332.5 777 7.28E+02 6.2%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\7_20140128004_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 7

7_20140128004_EffVerif

SOP: ST-RD-0102 current rev 7_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
3
0
6
 
o
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1
4
4
3




Test America St. Louis                    Spectrum ID: 7_20140128004_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTOP-259586;TunaCan2006 

          Detector: Ge 7 SN/154

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 18:43:13

          Analyzed: 1/28/2014 20:45

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 7_TunaCan_90099_032712           

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.255E+02           0.39

                 CS-137          3.777E+02           0.59

                 Co-1332         7.285E+02           0.82                 

-----------------------------------------------------------------------------

Total                            1.532E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 8:45:40 PMPage  1

 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTOP-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det7\7_20140128004_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 6:43:13 PM

        Live time:               7200

        Real time:               7330

        Dead time:                  1.77 %

        Detector ID:                    7



 Detector system                                                

      Ge 7 SN/154                                                     

                                                                      



 Calibration

        Filename:                   7_Soil_TunaCan.Clb

      7_TunaCan_90099_032712                                          

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 8:40:56 AM

             Zero offset:           0.117 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.508E-09 keV/channel^2



        Efficiency Calibration

             Created:               3/16/2012 11:45:14 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 

                                    ( -2.065917E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.48 %

             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 

                                    ( -1.081671E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.61keV )

        Stop channel:            8000 (  2000.12keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0148



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.68     1330.   9.67   1.05  1.489E-02

    46.60    80032.   0.43   0.84  2.484E-02

    59.54   112070.   0.39   0.88  3.701E-02    59.54 100.000  4.255E+02 AM241 

    88.01     3908.   2.64   0.88  5.327E-02

   661.64    34273.   0.59   1.49  1.492E-02   661.66 100.000  3.777E+02 CS137 

  1173.20    17374.   0.85   1.92  8.929E-03

  1332.45    15910.   0.82   2.01  7.951E-03  1332.50 100.000  7.285E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.25    36.68      5068.      1330. 8.929E+04    9.67   1.047  -      s 

   185.76    46.55     21357.     85177. 3.429E+06    0.47   0.876  -        

   351.61    87.98      3362.      3908. 7.336E+04    2.64   0.881  -       D

  4692.54  1173.20       614.     17374. 1.946E+06    0.85   1.923  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.70    59.54     19241.    112070.    15.565     0.39   0.882 

 CS-137   2646.28   661.64      1145.     34273.     4.760     0.59   1.489 

 Co-1332  5329.51  1332.45       128.     15910.     2.210     0.82   2.010 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.2547E+02                                      1.58E+05             

                            59.54 4.255E+02  (  2.464E+00 3.91E-01 1.00E+02 G  

 

CS-137       3.7766E+02                                      1.10E+04             

                           661.66 3.777E+02  (  1.767E+00 5.92E-01 1.00E+02 G  

 

Co-1332      7.2849E+02                                      1.93E+03             

                          1332.50 7.285E+02  (  2.533E+00 8.19E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.2051E+02    4.2547E+02    3.912E-01%                2.46E+00

 CS-137       3.1896E+02    3.7766E+02    5.918E-01%                1.77E+00

 Co-1332      2.7793E+02    7.2849E+02    8.193E-01%                2.53E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   98.9 to  2000.1 keV)     1.017E+03  GPS/Source    

 Total Decayed Activity (   98.9 to  2000.1 keV) 1.5316135E+03  GPS/Source    
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Detector ID: 

SpectrumID: 9_20140127006_EffVerif Verification Date: 2014-01-27 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 9_Soil_TunaCan_90099_050312

Detector: Ge9 S/N100228730

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.36E+02 2.9%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.44E+02 4.3%

Comments:

                                                Performed byJustin D Lockhart / Jody Watson                                                   Reviewed by 1/27/2014

C:\User\CRpt\9_20140127006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector # 9

9_20140127006_EffVerif

SOP: ST-RD-0102 current rev 9_EfficiencyVerification.xls Printed 1/27/2014

P
a
g
e
 
1
3
1
2
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 9_20140127006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge9 S/N100228730

       Source Date: 10/1/2006 11:00                

          Acquired: 1/27/2014 09:57:52

          Analyzed: 1/27/2014 11:58

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 9_Soil_TunaCan_90099_050312      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.359E+02           0.40

                 CS-137          3.870E+02           0.53

                 Co-1332         7.440E+02           0.70                 

-----------------------------------------------------------------------------

Total                            1.567E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  1

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det9\9_20140127006_EffVerif.An1



 Acquisition information

        Start time:                 1/27/2014 9:57:52 AM

        Live time:               7200

        Real time:               7243

        Dead time:                  0.59 %

        Detector ID:                    9



 Detector system                                                

      Ge9 S/N100228730                                                

                                                                      



 Calibration

        Filename:                   9_Soil_TunaCan.Clb

      9_Soil_TunaCan_90099_050312                                     

                                                                      



        Energy Calibration                                      

             Created:               3/1/2012 1:57:17 PM

             Zero offset:           0.074 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.269E-08 keV/channel^2



        Efficiency Calibration

             Created:               6/14/2012 10:19:51 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.30 %

             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 

                                    ( -3.950640E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.42 %

             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 

                                    ( -9.401100E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  1999.34keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
                

Page 1314 of 1443




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  2

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0279



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.52     1513.   9.40   0.98  1.632E-02

    46.61    90228.   0.40   1.00  2.579E-02

    59.58   113489.   0.40   0.95  3.662E-02    59.54 100.000  4.359E+02 AM241 

    88.11     4431.   4.23   1.01  5.052E-02

   661.70    42601.   0.53   1.51  1.810E-02   661.66 100.000  3.870E+02 CS137 

  1173.28    23445.   0.73   1.93  1.163E-02

  1332.55    21471.   0.70   2.03  1.050E-02  1332.50 100.000  7.439E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.74    36.52      5612.      1513. 9.270E+04    9.40   0.982  -        

   185.90    46.56     22509.     90806. 3.521E+06    0.47   0.935  -        

   352.02    88.11      6367.      4431. 8.770E+04    4.23   1.012  -        

  4693.14  1173.28       793.     23445. 2.016E+06    0.73   1.926  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  3

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.93    59.58     20068.    113489.    15.762     0.40   0.945 

 CS-137   2646.19   661.70      1349.     42601.     5.917     0.53   1.513 

 Co-1332  5330.56  1332.55       140.     21471.     2.982     0.70   2.033 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.3588E+02                                      1.58E+05             

                            59.54 4.359E+02  (  2.546E+00 4.01E-01 1.00E+02 G  

 

CS-137       3.8704E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.580E+00 5.31E-01 1.00E+02 G  

 

Co-1332      7.4395E+02                                      1.93E+03             

                          1332.50 7.439E+02  (  2.004E+00 7.00E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  4

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3079E+02    4.3588E+02    4.010E-01%                2.55E+00

 CS-137       3.2692E+02    3.8704E+02    5.309E-01%                1.58E+00

 Co-1332      2.8397E+02    7.4395E+02    7.000E-01%                2.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.3 keV)     1.042E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.3 keV) 1.5668657E+03  GPS/Source    





Page 1317 of 1443



Detector ID: 

SpectrumID: 10_20140128003_EffVerif Verification Date: 2014-01-28 07:34

Analysis Description: ACVTop-259586;Tuna_Can_2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 10_Soil_TunaCan_90099_032812

Detector: Ge10 S/N08316756

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.52E+02 -0.6%
Cs-137 661.66 400 4.02E+02 -0.4%

Co-1332 1332.5 777 7.65E+02 1.5%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\10_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #10

10_20140128003_EffVerif

SOP: ST-RD-0102 current rev 10_EfficiencyVerification.xls Printed 1/28/2014

P
a
g
e
 
1
3
1
8
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 10_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;Tuna_Can_2006 

          Detector: Ge10 S/N08316756

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 07:34:20

          Analyzed: 1/28/2014 09:35

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 10_Soil_TunaCan_90099_032812     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.516E+02           0.43

                 CS-137          4.016E+02           0.60

                 Co-1332         7.651E+02           0.79                 

-----------------------------------------------------------------------------

Total                            1.618E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  1

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;Tuna_Can_2006                                     

                                                                      



 Spectrum Filename: C:\User\SPC\Det10\10_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 7:34:20 AM

        Live time:               7200

        Real time:               7240

        Dead time:                  0.55 %

        Detector ID:                   10



 Detector system                                                

      Ge10 S/N08316756                                                

                                                                      



 Calibration

        Filename:                   10_Soil_TunaCan.Clb

      10_Soil_TunaCan_90099_032812                                    

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 9:27:47 AM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -1.974E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 3:35:54 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.76 %

             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 

                                    ( -2.634340E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.87 %

             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 

                                    ( -1.001096E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.56keV )

        Stop channel:            8000 (  1999.70keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  2

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1095



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.54    73403.   0.53   1.00  2.004E-02

    59.56    92762.   0.43   1.03  2.888E-02    59.54 100.000  4.516E+02 AM241 

    88.06     3332.   4.00   1.07  4.014E-02

   661.78    33695.   0.60   1.51  1.379E-02   661.66 100.000  4.016E+02 CS137 

  1173.48    18545.   0.81   1.92  8.946E-03

  1332.77    17042.   0.79   2.10  8.106E-03  1332.50 100.000  7.651E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.89    46.54     21063.     73403. 3.663E+06    0.53   0.999  -      s 

   351.91    88.06      3941.      3332. 8.299E+04    4.00   1.073  -      s 

  4693.31  1173.48       570.     18545. 2.073E+06    0.81   1.918  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  3

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.97    59.56     15890.     92762.    12.884     0.43   1.029s

 CS-137   2646.27   661.78      1122.     33695.     4.680     0.60   1.514 

 Co-1332  5330.69  1332.77       133.     17042.     2.367     0.79   2.100 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5157E+02                                      1.58E+05             

                            59.54 4.516E+02 *(  2.873E+00 4.30E-01 1.00E+02 G  

 

CS-137       4.0164E+02                                      1.10E+04             

                           661.66 4.016E+02  (  1.893E+00 6.02E-01 1.00E+02 G  

 

Co-1332      7.6506E+02                                      1.93E+03             

                          1332.50 7.651E+02  (  2.534E+00 7.88E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  4

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4630E+02    4.5157E+02    4.298E-01%                2.87E+00

 CS-137       3.3923E+02    4.0164E+02    6.022E-01%                1.89E+00

 Co-1332      2.9194E+02    7.6506E+02    7.876E-01%                2.53E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.7 keV)     1.077E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.7 keV) 1.6182778E+03  GPS/Source    
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Detector ID: 

SpectrumID: 11_20140128006_EffVerif Verification Date: 2014-01-28 12:12

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: Ge11_TunaCanCal_90099_032912

Detector: Ge11 S/N09363993

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.51E+02 -0.5%
Cs-137 661.66 400 3.93E+02 1.8%

Co-1332 1332.5 777 7.45E+02 4.2%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\11_20140128006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #11

11_20140128006_EffVerif

SOP: ST-RD-0102 current rev 11_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
3
2
4
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 11_20140128006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge11 S/N09363993

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 12:12:02

          Analyzed: 1/28/2014 14:13

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: Ge11_TunaCanCal_90099_032912     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.512E+02           0.41

                 CS-137          3.928E+02           0.57

                 Co-1332         7.446E+02           0.76                 

-----------------------------------------------------------------------------

Total                            1.589E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  1

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det11\11_20140128006_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 12:12:02 PM

        Live time:               7200

        Real time:               7253

        Dead time:                  0.73 %

        Detector ID:                   11



 Detector system                                                

      Ge11 S/N09363993                                                

                                                                      



 Calibration

        Filename:                   11_Soil_TunaCan.Clb

      Ge11_TunaCanCal_90099_032912                                    

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 1:09:34 PM

             Zero offset:           0.055 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.946E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 5:29:36 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.14 %

             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 

                                    ( -3.199860E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.72 %

             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 

                                    ( -9.364157E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.58keV )

        Stop channel:            8000 (  1999.47keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  2

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0447



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.61    76427.   0.44   0.90  2.192E-02

    59.56    99539.   0.41   0.89  3.101E-02    59.54 100.000  4.512E+02 AM241 

    88.04     3438.   2.86   0.94  4.262E-02

   661.75    35702.   0.57   1.40  1.495E-02   661.66 100.000  3.928E+02 CS137 

  1173.34    19877.   0.78   1.79  9.629E-03

  1332.61    17813.   0.76   1.95  8.708E-03  1332.50 100.000  7.446E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.94    46.57     21516.     78449. 3.578E+06    0.51   0.876  -        

   351.76    88.03      3199.      3397. 7.969E+04    2.91   0.939  -       D

  4692.68  1173.34       526.     19877. 2.064E+06    0.78   1.785  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  3

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.86    59.56     16341.     99539.    13.825     0.41   0.888 

 CS-137   2645.88   661.75      1035.     35702.     4.959     0.57   1.401 

 Co-1332  5330.10  1332.61        87.     17813.     2.474     0.76   1.948 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5120E+02                                      1.58E+05             

                            59.54 4.512E+02  (  2.713E+00 4.08E-01 1.00E+02 G  

 

CS-137       3.9277E+02                                      1.10E+04             

                           661.66 3.928E+02  (  1.679E+00 5.70E-01 1.00E+02 G  

 

Co-1332      7.4460E+02                                      1.93E+03             

                          1332.50 7.446E+02  (  1.927E+00 7.63E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  4

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4593E+02    4.5120E+02    4.080E-01%                2.71E+00

 CS-137       3.3173E+02    3.9277E+02    5.699E-01%                1.68E+00

 Co-1332      2.8411E+02    7.4460E+02    7.631E-01%                1.93E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (  115.4 to  1999.5 keV)     1.062E+03  GPS/Source    

 Total Decayed Activity (  115.4 to  1999.5 keV) 1.5885686E+03  GPS/Source    
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Detector ID: 

SpectrumID: 12_20140128004_EffVerif Verification Date: 2014-01-28 14:18

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 12_TunaCanCal_90099_100212

Detector: Ge12 S/N10034336

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.47E+02 0.4%
Cs-137 661.66 400 3.94E+02 1.6%

Co-1332 1332.5 777 7.55E+02 2.8%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\12_20140128004_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #12

12_20140128004_EffVerif

SOP: ST-RD-0102 current rev 11_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
3
3
0
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 12_20140128004_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge12 S/N10034336

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 14:18:05

          Analyzed: 1/28/2014 16:18

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 12_TunaCanCal_90099_100212       

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.471E+02           0.42

                 CS-137          3.935E+02           0.58

                 Co-1332         7.554E+02           0.77                 

-----------------------------------------------------------------------------

Total                            1.596E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  1

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det12\12_20140128004_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 2:18:05 PM

        Live time:               7200

        Real time:               7246

        Dead time:                  0.63 %

        Detector ID:                   12



 Detector system                                                

      Ge12 S/N10034336                                                

                                                                      



 Calibration

        Filename:                   12_Soil_TunaCan.Clb

      12_TunaCanCal_90099_100212                                      

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 1:26:42 PM

             Zero offset:           0.049 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -3.945E-08 keV/channel^2



        Efficiency Calibration

             Created:               10/4/2012 9:05:44 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.70 %

             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 

                                    ( -3.369562E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   0.96 %

             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 

                                    ( -8.812368E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.58keV )

        Stop channel:            8000 (  1999.36keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  2

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0087



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.55     1480.   9.57   0.89  1.444E-02

    46.52    77370.   0.54   1.12  2.228E-02

    59.52    99318.   0.42   1.11  3.121E-02    59.54 100.000  4.471E+02 AM241 

    87.99     3561.   4.10   1.18  4.277E-02

   661.67    37598.   0.58   1.62  1.571E-02   661.66 100.000  3.935E+02 CS137 

  1173.21    20770.   0.79   1.92  1.018E-02

  1332.49    19132.   0.77   2.06  9.220E-03  1332.50 100.000  7.554E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.89    36.55      5572.      1480. 1.025E+05    9.57   0.886  -      s 

   185.74    46.52     24066.     77370. 3.473E+06    0.54   1.118  -      s 

   351.46    87.99      4624.      3561. 8.326E+04    4.10   1.175  -      s 

  4691.80  1173.21       827.     20770. 2.040E+06    0.79   1.915  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  3

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.67    59.52     17591.     99318.    13.794     0.42   1.110s

 CS-137   2645.17   661.67      1535.     37598.     5.222     0.58   1.616 

 Co-1332  5329.33  1332.49       294.     19132.     2.657     0.77   2.055 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4707E+02                                      1.58E+05             

                            59.54 4.471E+02 *(  2.794E+00 4.18E-01 1.00E+02 G  

 

CS-137       3.9351E+02                                      1.10E+04             

                           661.66 3.935E+02  (  1.939E+00 5.75E-01 1.00E+02 G  

 

Co-1332      7.5535E+02                                      1.93E+03             

                          1332.50 7.554E+02  (  3.261E+00 7.65E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  4

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4186E+02    4.4707E+02    4.183E-01%                2.79E+00

 CS-137       3.3236E+02    3.9351E+02    5.754E-01%                1.94E+00

 Co-1332      2.8820E+02    7.5535E+02    7.652E-01%                3.26E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.4 keV)     1.062E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.4 keV) 1.5959352E+03  GPS/Source    
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Detector ID: 

SpectrumID: 14_20140124005_EffVerif Verification Date: 2014-01-24 08:37

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 14_TunaCan_90099_042312

Detector: Ge14 SN/11080670

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.50E+02 -0.3%
Cs-137 661.66 400 3.96E+02 1.0%

Co-1332 1332.5 777 7.52E+02 3.3%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/24/2014

C:\User\CRpt\14_20140124005_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #14

14_20140124005_EffVerif

SOP: ST-RD-0102 current rev 14_EfficiencyVerification_top2014.xls Printed 1/24/2014

P
a
g
e
 
1
3
3
6
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 14_20140124005_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge14 SN/11080670

       Source Date: 10/1/2006 11:00                

          Acquired: 1/24/2014 08:37:03

          Analyzed: 1/24/2014 10:38

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 14_TunaCan_90099_042312          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.504E+02           0.41

                 CS-137          3.959E+02           0.61

                 Co-1332         7.517E+02           0.83                 

-----------------------------------------------------------------------------

Total                            1.598E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 10:38:02 AMPage  1

 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det14\14_20140124005_EffVerif.An1



 Acquisition information

        Start time:                 1/24/2014 8:37:03 AM

        Live time:               7200

        Real time:               7252

        Dead time:                  0.72 %

        Detector ID:                   14



 Detector system                                                

      Ge14 SN/11080670                                                

                                                                      



 Calibration

        Filename:                   14_Soil_TunaCan.Clb

      14_TunaCan_90099_042312                                         

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 10:48:23 AM

             Zero offset:           0.130 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.050E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/23/2012 11:29:47 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.02 %

             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 

                                    ( -1.605331E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.28 %

             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 

                                    ( -9.371496E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.64keV )

        Stop channel:            8000 (  1999.52keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 10:38:02 AMPage  2

 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0538



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.71     1330.   9.37   0.74  1.399E-02

    46.66    77034.   0.50   0.77  2.180E-02

    59.60    98253.   0.41   0.78  3.069E-02    59.54 100.000  4.504E+02 AM241 

    87.91     3613.   3.51   0.89  4.194E-02

   661.71    31623.   0.61   1.37  1.313E-02   661.66 100.000  3.959E+02 CS137 

  1173.29    17093.   0.83   1.70  8.243E-03

  1332.57    15352.   0.83   1.88  7.422E-03  1332.50 100.000  7.517E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.27    36.71      4728.      1330. 9.509E+04    9.37   0.737  -      s 

   186.05    46.66     19645.     77034. 3.534E+06    0.50   0.771  -        

   351.01    87.91      3738.      3613. 8.616E+04    3.51   0.888  -      s 

  4692.81  1173.29       462.     17093. 2.074E+06    0.83   1.704  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 10:38:02 AMPage  3

 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.82    59.60     15728.     98253.    13.646     0.41   0.779 

 CS-137   2645.98   661.71       958.     31623.     4.392     0.61   1.366 

 Co-1332  5330.24  1332.57       122.     15352.     2.132     0.83   1.879 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5043E+02                                      1.58E+05             

                            59.54 4.504E+02  (  2.692E+00 4.05E-01 1.00E+02 G  

 

CS-137       3.9589E+02                                      1.10E+04             

                           661.66 3.959E+02  (  1.839E+00 6.06E-01 1.00E+02 G  

 

Co-1332      7.5170E+02                                      1.93E+03             

                          1332.50 7.517E+02  (  2.658E+00 8.29E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4518E+02    4.5043E+02    4.053E-01%                2.69E+00

 CS-137       3.3446E+02    3.9589E+02    6.060E-01%                1.84E+00

 Co-1332      2.8725E+02    7.5170E+02    8.288E-01%                2.66E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5980186E+03  GPS/Source    
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Detector ID: 

SpectrumID: 15_20140124007_EffVerif Verification Date: 2014-01-24 15:13

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 15_TunaCan_90099_032212

Detector: Ge15 SN/11012216

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.42E+02 1.5%
Cs-137 661.66 400 3.86E+02 3.5%

Co-1332 1332.5 777 7.51E+02 3.3%

Comments:

                                                Performed by____Jody Watson______________________                                                  Reviewed by 1/24/2014

C:\User\CRpt\15_20140124007_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #15

15_20140124007_EffVerif

SOP: ST-RD-0102 current rev 15_EfficiencyVerification.xls Printed 1/27/2014

P
a
g
e
 
1
3
4
2
 
o
f
 
1
4
4
3




Test America St. Louis                    Spectrum ID: 15_20140124007_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge15 SN/11012216

       Source Date: 10/1/2006 11:00                

          Acquired: 1/24/2014 15:13:10

          Analyzed: 1/24/2014 17:13

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 15_TunaCan_90099_032212          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.423E+02           0.46

                 CS-137          3.861E+02           0.67

                 Co-1332         7.514E+02           0.92                 

-----------------------------------------------------------------------------

Total                            1.580E+03
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 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det15\15_20140124007_EffVerif.An1



 Acquisition information

        Start time:                 1/24/2014 3:13:10 PM

        Live time:               7200

        Real time:               7227

        Dead time:                  0.37 %

        Detector ID:                   15



 Detector system                                                

      Ge15 SN/11012216                                                

                                                                      



 Calibration

        Filename:                   15_Soil_TunaCan.Clb

      15_TunaCan_90099_032212                                         

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 4:29:17 PM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -3.267E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/22/2012 1:03:01 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.00 %

             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 

                                    ( -3.875629E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.13 %

             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 

                                    ( -9.214638E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.57keV )

        Stop channel:            8000 (  1999.52keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
                

Page 1344 of 1443




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 5:13:47 PMPage  2

 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0029



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.55    63242.   0.50   0.95  1.954E-02

    59.54    86146.   0.46   1.02  2.737E-02    59.54 100.000  4.423E+02 AM241 

    88.03     3254.   4.88   1.09  3.706E-02

   661.65    27112.   0.67   1.55  1.155E-02   661.66 100.000  3.861E+02 CS137 

  1173.21    14966.   0.95   1.84  7.076E-03

  1332.50    13074.   0.92   1.94  6.325E-03  1332.50 100.000  7.514E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.66    46.49     20160.     68291. 3.495E+06    0.57   1.022  -        

   351.69    88.03      4872.      3254. 8.780E+04    4.88   1.089  -        

  4691.88  1173.21       622.     14966. 2.115E+06    0.95   1.839  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 5:13:47 PMPage  3

 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.80    59.54     15953.     86146.    11.965     0.46   1.023 

 CS-137   2645.26   661.65      1040.     27112.     3.766     0.67   1.551 

 Co-1332  5329.37  1332.50       161.     13074.     1.816     0.92   1.937 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4227E+02                                      1.58E+05             

                            59.54 4.423E+02  (  3.036E+00 4.61E-01 1.00E+02 G  

 

CS-137       3.8607E+02                                      1.10E+04             

                           661.66 3.861E+02  (  2.179E+00 6.74E-01 1.00E+02 G  

 

Co-1332      7.5135E+02                                      1.93E+03             

                          1332.50 7.514E+02  (  3.557E+00 9.18E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay

Page 1346 of 1443




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 5:13:47 PMPage  4

 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3711E+02    4.4227E+02    4.613E-01%                3.04E+00

 CS-137       3.2615E+02    3.8607E+02    6.736E-01%                2.18E+00

 Co-1332      2.8708E+02    7.5135E+02    9.185E-01%                3.56E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.050E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5796848E+03  GPS/Source    
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Detector ID: 

SpectrumID: 17_20140123005_EffVerif Verification Date: 2014-01-23 11:17

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 17_TunaCan_90099_032612

Detector: Ge17 SN/11080671

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.37E+02 2.6%
Cs-137 661.66 400 3.87E+02 3.3%

Co-1332 1332.5 777 7.33E+02 5.6%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/23/2014

C:\User\CRpt\17_20140123005_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #17

17_20140123005_EffVerif

SOP: ST-RD-0102 current rev 17_EfficiencyVerification.xls Printed 1/23/2014

P
a
g
e
 
1
3
4
8
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f
 
1
4
4
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Test America St. Louis                    Spectrum ID: 17_20140123005_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge17 SN/11080671

       Source Date: 10/1/2006 11:00                

          Acquired: 1/23/2014 11:17:37

          Analyzed: 1/23/2014 13:18

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: 17_TunaCan_90099_032612          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.371E+02           0.43

                 CS-137          3.868E+02           0.60

                 Co-1332         7.334E+02           0.79                 

-----------------------------------------------------------------------------

Total                            1.557E+03
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 TestAmerica, Inc.               Spectrum name: 17_20140123005_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det17\17_20140123005_EffVerif.An1



 Acquisition information

        Start time:                 1/23/2014 11:17:37 AM

        Live time:               7200

        Real time:               7248

        Dead time:                  0.66 %

        Detector ID:                   17



 Detector system                                                

      Ge17 SN/11080671                                                

                                                                      



 Calibration

        Filename:                   17_Soil_TunaCan.Clb

      17_TunaCan_90099_032612                                         

                                                                      



        Energy Calibration                                      

             Created:               2/29/2012 10:33:23 AM

             Zero offset:           0.108 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.584E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/12/2012 9:28:42 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.91 %

             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 

                                    ( -2.604461E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.00 %

             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 

                                    ( -9.075430E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.63keV )

        Stop channel:            8000 (  1999.54keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica, Inc.               Spectrum name: 17_20140123005_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0187



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.59    73432.   0.50   0.76  2.104E-02

    59.58    91985.   0.43   0.76  2.959E-02    59.54 100.000  4.371E+02 AM241 

    88.06     3451.   4.45   0.83  4.060E-02

   661.65    33946.   0.60   1.33  1.443E-02   661.66 100.000  3.868E+02 CS137 

  1173.26    19157.   0.83   1.72  9.359E-03

  1332.50    17118.   0.79   1.86  8.481E-03  1332.50 100.000  7.334E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.85    46.59     17888.     73432. 3.489E+06    0.50   0.760  -        

   351.64    88.06      4826.      3451. 8.500E+04    4.45   0.825  -      s 

  4692.35  1173.26       773.     19157. 2.047E+06    0.83   1.724  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica, Inc.               Spectrum name: 17_20140123005_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.75    59.58     15258.     91985.    12.776     0.43   0.764 

 CS-137   2645.46   661.65      1213.     33946.     4.715     0.60   1.331 

 Co-1332  5329.63  1332.50       157.     17118.     2.377     0.79   1.865 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.3712E+02                                      1.58E+05             

                            59.54 4.371E+02  (  2.748E+00 4.25E-01 1.00E+02 G  

 

CS-137       3.8679E+02                                      1.10E+04             

                           661.66 3.868E+02  (  1.880E+00 5.95E-01 1.00E+02 G  

 

Co-1332      7.3337E+02                                      1.93E+03             

                          1332.50 7.334E+02  (  2.619E+00 7.91E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/23/2014 1:18:44 PMPage  4

 TestAmerica, Inc.               Spectrum name: 17_20140123005_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3203E+02    4.3712E+02    4.253E-01%                2.75E+00

 CS-137       3.2679E+02    3.8679E+02    5.952E-01%                1.88E+00

 Co-1332      2.8033E+02    7.3337E+02    7.913E-01%                2.62E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.039E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5572817E+03  GPS/Source    
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                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 3_20140207009_BGLong                                                           
Acquired: 2/7/2014 5:52:24 PM 
Detector: Ge 3 SN/131 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          2.36      2.21      2.26      2.35      2.46      2.51    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  1 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det3\3_20140207009_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:52:24 PM 
        Live time:              43200 
        Real time:              43263 
        Dead time:                  0.14 % 
        Detector ID:                    3 
 
 Detector system                                                 
      Ge 3 SN/131                                                      
                                                                       
 
 Calibration 
        Filename:                   3_QC.Clb 
      Ge3_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:25:37 PM 
             Zero offset:           0.122 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.421E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:38:10 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.59keV ) 
        Stop channel:            8000 (  2000.60keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  2 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1198 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.61      364.  15.71   1.39  6.689E-02    46.54   4.250  2.969E+00 PB210  
    63.15      412.  12.91   1.21  9.431E-02    63.29   3.810  2.648E+00 TH234  
    72.49      178.  25.77   0.85  1.099E-01 
    74.84      421.  11.88   0.85  1.138E-01 
    84.88      233.  18.28   0.86  1.302E-01 
    92.47      612.   9.28   1.55  1.357E-01    92.59   5.584  1.871E+00 TH234  
                                                93.35   5.561  1.878E+00 AC228  
   185.86      345.  13.76   1.13  1.149E-01   185.72  54.000  1.287E-01 U235   
                                               185.99   3.280  2.120E+00 Ra226  
   238.56      330.  14.41   1.46  1.011E-01   238.63  43.300  1.744E-01 PB212  
   295.30      223.  17.47   1.49  8.630E-02   295.09  19.300  3.099E-01 PB214  
   352.08      382.  13.60   1.36  7.138E-02   351.93  37.600  3.291E-01 PB214  
   609.77      368.  12.54   0.94  4.289E-02   609.31  46.090  4.304E-01 BI214  
  1120.90      135.  21.60   0.42  2.317E-02  1120.29  15.100  8.930E-01 BI214  
  1460.61      171.  11.80   0.96  1.865E-02  1460.83  10.670  1.991E+00 K40    
  1764.35      135.  12.51   0.97  1.571E-02  1764.49  15.400  1.295E+00 BI214  
 
 
 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************ 
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected 
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide 
 _____________________________________________________________________________ 
   299.35    74.90      1148.       472. 4.145E+03   13.59   1.483  -      sM 
   338.90    84.78       895.       314. 2.412E+03   18.70   1.476  -      sM 
   368.45    92.08       906.       243. 1.790E+03   18.66   0.866  -       D 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   L - Peak written from unknown list. 
   C - Area < Critical level. 
   M - Peak is close to a library peak. 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  3 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.10    46.61       830.       364.     0.008    15.71   1.395s 
 TH-234    252.33    63.15       690.       412.     0.010    12.91   1.214s 
 TH-234    370.17    92.59       915.       293.     0.007    15.74   0.866D 
 Ra-226    743.52   185.86       545.       345.     0.008    13.76   1.130s 
 PB-212    954.44   238.56       525.       330.     0.008    14.41   1.456s 
 PB-214   1181.54   295.30       370.       223.     0.005    17.47   1.493s 
 PB-214   1408.77   352.08       479.       382.     0.009    13.60   1.356s 
 BI-214   2439.85   609.77       320.       368.     0.009    12.54   0.939s 
 BI-214   4484.21  1120.90       110.       135.     0.003    21.60   0.423s 
 K-40     5842.29  1460.61        46.       171.     0.004    11.80   0.958s 
 BI-214   7056.17  1764.35        23.       135.     0.003    12.51   0.968s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.9915E+00                                      4.66E+11              
                          1460.83 1.991E+00  (  3.986E-01 1.18E+01 1.07E+01 G   
  
PB-210   N   2.9693E+00                                      8.14E+03              
                            46.54 2.969E+00 *(  1.117E+00 1.57E+01 4.25E+00 G   
  
PB-212   N   1.7437E-01                                      6.98E+02              
                           238.63 1.744E-01  (  5.793E-02 1.44E+01 4.33E+01 G   
                           300.03 0.000E+00     6.119E-02 0.00E+00 3.28E+00 GA  
  
PB-214   N   3.2261E-01                                      5.84E+05              
                           351.93 3.291E-01 *(  9.026E-02 1.36E+01 3.76E+01 G   
                           295.09 3.099E-01  (  1.283E-01 1.75E+01 1.93E+01 G   
                           242.00 0.000E+00 %   3.341E-01 6.79E+01 7.43E+00 GA  
  
BI-214   N   4.3039E-01                                      5.84E+05              
                           609.31 4.304E-01 *(  1.007E-01 1.25E+01 4.61E+01 G   
                          1120.29 8.930E-01 +   3.412E-01 2.16E+01 1.51E+01 G   
                          1764.49 1.295E+00 +   2.382E-01 1.25E+01 1.54E+01 G   
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  4 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments             
  
TH-234   N   2.6478E+00                                      1.63E+12              
                            63.29 2.648E+00 *(  8.041E-01 1.29E+01 3.81E+00 G   
                            92.59 8.941E-01 -   4.389E-01 1.57E+01 5.58E+00 G   
  
Ra-226       2.1200E+00                                      5.84E+05              
                           185.99 2.120E+00 *(  6.851E-01 1.38E+01 3.28E+00 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  5 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.5952E-01 
 NA-22   <    3.7663E-02 
 K-40         1.9915E+00   1.1800E+01%               3.986E-01 
 Sc-46   <    3.6560E-02 
 CR-51   <    2.5583E-01 
 MN-54   <    3.7157E-02 
 FE-59   <    7.1356E-02 
 Co-56   <    4.3469E-02 
 CO-57   <    1.8079E-02 
 CO-58   <    3.7743E-02 
 CO-60   <    5.8210E-02 
 ZN-65   <    8.3585E-02 
 NB-94   <    2.0020E-02 
 ZR-95   <    7.4444E-02 
 NB-95   <    3.4596E-02 
 RU-103  <    3.5547E-02 
 RH-106  <    3.0542E-01 
 AG-108M <    2.7103E-02 
 AG-110M <    7.0170E-02 
 SN-113  <    4.1635E-02 
 SB-124  <    4.8621E-02 
 SB-125  <    4.1871E-02 
 I-131   <    2.5714E-02 
 BA-133  <    3.1999E-02 
 CS-134  <    1.8617E-02 
 CS-137  <    3.3086E-02 
 CE-139  <    1.6902E-02 
 Ba-140  <    1.4246E-01 
 La-140  <    1.9769E-02 
 CE-141  <    2.6327E-02 
 CE-144  <    1.5722E-01 
 PM-144  <    5.1581E-02 
 EU-152  <    1.1144E-01 
 EU-154  <    1.4978E-01 
 EU-155  <    7.3977E-02 
 HF-181  <    3.2844E-02 
 Ta-182  <    1.4904E-01 
 Hg-203  <    2.0382E-02 
 TL-208  <    5.4174E-02 
 pm-146  <    1.1359E-01 
 y-88    <    5.6868E-02 
 PB-210 #     2.9693E+00   1.5707E+01%               1.117E+00 
 PB-212 #     1.7437E-01   1.4407E+01%               5.793E-02 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  6 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 PB-214       3.2261E-01   1.1071E+01%               9.026E-02 
 BI-207  <    3.5436E-02 
 BI-212  <    6.7221E-01 
 BI-214       4.3039E-01   1.2543E+01%               1.007E-01 
 BI-210M <    4.3675E-02 
 RA-224  <    6.0144E-01 
 AC-228  <    2.3613E-01 
 TH-227  <    1.8245E-01 
 TH-229  <    2.3728E-01 
 TH-234       2.6478E+00   1.2905E+01%               8.041E-01 
 PA-231  <    6.8767E-01 
 PA-233  <    6.3589E-02 
 PA-234  <    9.4503E-02 
 PA-234M <    5.0489E+00 
 Ra-226 #     2.1200E+00   1.3757E+01%               6.851E-01 
 U-235   <    1.7103E-01 
 AM-241  <    8.9450E-02 
 Np-237  <    1.8145E-01 
 
   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (  109.5 to  2000.6 keV)     1.066E+01  DPS            
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 4_20140207009_BGLong                                                          
Acquired: 2/7/2014 5:53:16 PM
Detector: Ge 4 SN/181
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.32      1.20      1.24      1.27      1.39      1.43    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  1
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_20140207009_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 5:53:16 PM
        Live time:              43200
        Real time:              43934
        Dead time:                  1.67 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_QC.Clb
      4_QA-D_Rad11-0018_032612                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 7:34:55 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  2
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.4333

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.52      443.   9.85   1.02  3.532E-02    46.54   4.250  6.823E+00 PB210 
    63.30      346.  12.70   1.07  4.644E-02    63.29   3.810  4.527E+00 TH234 
    77.33       88.  29.52   0.83  5.580E-02
    92.63      454.  10.46   1.30  6.309E-02    92.59   5.584  2.983E+00 TH234 
                                                93.35   5.561  2.994E+00 AC228 
   185.68      234.  14.89   1.25  5.802E-02   185.72  54.000  1.729E-01 U235  
                                               185.99   3.280  2.848E+00 Ra226 
   238.54      149.  23.41   0.76  5.338E-02   238.63  43.300  1.492E-01 PB212 
  1459.97       76.  15.09   1.34  7.834E-03  1460.83  10.670  2.114E+00 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   309.18    77.43       300.       109. 1.953E+03   29.14   1.009  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  3
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.62    46.52       397.       443.     0.010     9.85   1.020s
 TH-234    252.69    63.30       396.       346.     0.008    12.70   1.068s
 TH-234    369.94    92.63       450.       454.     0.011    10.46   1.305s
 Ra-226    741.97   185.68       280.       234.     0.005    14.89   1.247s
 PB-212    953.31   238.54       305.       149.     0.003    23.41   0.761s
 K-40     5839.93  1459.97        10.        76.     0.002    15.09   1.340s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   2.1140E+00                                      4.66E+11             
                          1460.83 2.114E+00  (  4.763E-01 1.51E+01 1.07E+01 G  
 
PB-210   N   6.8233E+00                                      8.14E+03             
                            46.54 6.823E+00 *(  1.474E+00 9.85E+00 4.25E+00 G  
 
PB-212   N   1.4925E-01                                      6.98E+02             
                           238.63 1.492E-01 @(  8.423E-02 2.34E+01 4.33E+01 G  
                           300.03 0.000E+00     1.084E-01 0.00E+00 3.28E+00 GA 
 
TH-234   N   4.5275E+00                                      1.63E+12             
                            63.29 4.527E+00 *(  1.249E+00 1.27E+01 3.81E+00 G  
                            92.59 2.983E+00 -   6.674E-01 1.05E+01 5.58E+00 G  
 
Ra-226       2.8477E+00                                      5.84E+05             
                           185.99 2.848E+00 *(  9.819E-01 1.49E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  4
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.1751E-01
 NA-22   <    3.0512E-02
 K-40         2.1140E+00   1.5092E+01%               4.763E-01
 Sc-46   <    9.7228E-02
 CR-51   <    1.4852E-01
 MN-54   <    3.6471E-02
 FE-59   <    1.2203E-01
 Co-56   <    6.3694E-02
 CO-57   <    3.1763E-02
 CO-58   <    7.9703E-02
 CO-60   <    8.9452E-02
 ZN-65   <    1.3757E-01
 NB-94   <    9.5530E-02
 ZR-95   <    5.4190E-02
 NB-95   <    2.9988E-02
 RU-103  <    2.1129E-02
 RH-106  <    4.9588E-01
 AG-108M <    1.8794E-02
 AG-110M <    9.7274E-02
 SN-113  <    6.3317E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  5
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
 SB-124  <    4.7097E-02
 SB-125  <    1.3057E-01
 I-131   <    2.3199E-02
 BA-133  <    2.4083E-02
 CS-134  <    2.6322E-02
 CS-137  <    1.0268E-01
 CE-139  <    1.8519E-02
 Ba-140  <    1.6813E-01
 La-140  <    2.2838E-02
 CE-141  <    3.1372E-02
 CE-144  <    2.0457E-01
 PM-144  <    8.0287E-02
 EU-152  <    1.1301E-01
 EU-154  <    5.8298E-01
 EU-155  <    1.4410E-01
 HF-181  <    5.1381E-02
 Ta-182  <    3.4310E-01
 Hg-203  <    4.1422E-02
 TL-208  <    8.1560E-02
 pm-146  <    2.0045E-01
 y-88    <    3.6174E-02
 PB-210 #     6.8233E+00   9.8458E+00%               1.474E+00
 PB-212 #     1.4925E-01   2.3408E+01%               8.423E-02
 PB-214  <    1.1940E-01
 BI-207  <    5.3122E-02
 BI-212  <    9.0269E-01
 BI-214  <    1.0421E-01
 BI-210M <    4.9959E-02
 RA-224  <    7.8254E-01
 AC-228  <    3.8950E-01
 TH-227  <    2.1710E-01
 TH-229  <    3.5609E-01
 TH-234 #     4.5275E+00   1.2697E+01%               1.249E+00
 PA-231  <    1.0592E+00
 PA-233  <    8.5972E-02
 PA-234  <    1.8587E-01
 PA-234M <    7.7894E+00
 Ra-226 #     2.8477E+00   1.4890E+01%               9.819E-01
 U-235   <    2.9168E-01
 AM-241  <    1.0676E-01
 Np-237  <    1.2390E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  6
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.646E+01  DPS           
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                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 5_20140207010_BGLong                                                           
Acquired: 2/7/2014 5:53:46 PM 
Detector: Ge 5 SN/157 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          1.45      1.30      1.35      1.45      1.55      1.60    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  1 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det5\5_20140207010_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:53:46 PM 
        Live time:              43200 
        Real time:              43369 
        Dead time:                  0.39 % 
        Detector ID:                    5 
 
 Detector system                                                 
      Ge 5 SN/157                                                      
                                                                       
 
 Calibration 
        Filename:                   5_QC.Clb 
      Ge5_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:35:48 PM 
             Zero offset:           0.158 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.911E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:03:22 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.62keV ) 
        Stop channel:            8000 (  2000.81keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  2 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1866 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.68      352.  11.84   1.11  5.694E-02    46.54   4.250  3.381E+00 PB210  
    59.59      130.  25.61   0.99  7.427E-02    59.54  35.900  1.130E-01 AM241  
    63.33      430.  10.63   1.03  7.929E-02    63.29   3.810  3.301E+00 TH234  
    92.44      369.   9.28   0.83  1.129E-01    92.59   5.584  1.356E+00 TH234  
   185.85      250.  17.19   1.08  9.604E-02   185.72  54.000  1.115E-01 U235   
                                               185.99   3.280  1.838E+00 Ra226  
   295.19      141.  23.02   1.04  6.953E-02   295.09  19.300  2.432E-01 PB214  
   351.83      170.  19.11   1.24  5.573E-02   351.93  37.600  1.872E-01 PB214  
   609.12      193.  16.49   1.48  3.199E-02   609.31  46.090  3.030E-01 BI214  
                                               610.30   5.750  2.433E+00 RU103  
   661.59      136.  15.56   0.60  2.860E-02   661.66  85.210  1.292E-01 CS137  
  1459.71       86.  18.96   0.92  1.300E-02  1460.83  10.670  1.435E+00 K40    
  1763.72       53.  19.51   0.43  1.105E-02  1764.49  15.400  7.163E-01 BI214  
 No unknown peaks passed sensitivity test. 
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.25    46.68       379.       352.     0.008    11.84   1.108s 
 AM-241    237.95    59.59       326.       130.     0.003    25.61   0.993s 
 TH-234    252.92    63.33       434.       430.     0.010    10.63   1.033s 
 TH-234    369.64    92.49       450.       495.     0.011     9.68   1.420s 
 Ra-226    743.38   185.85       399.       250.     0.006    17.19   1.078s 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  3 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM       
 PB-214   1181.02   295.19       238.       141.     0.003    23.02   1.039s 
 PB-214   1407.66   351.83       230.       170.     0.004    19.11   1.243s 
 BI-214   2437.17   609.12       164.       193.     0.004    16.49   1.483  
 CS-137   2647.09   661.59        78.       136.     0.003    15.56   0.600s 
 K-40     5838.30  1459.71        30.        86.     0.002    18.96   0.923s 
 BI-214   7053.00  1763.72         9.        53.     0.001    19.51   0.432s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.4354E+00                                      4.66E+11              
                          1460.83 1.435E+00 &(  4.712E-01 1.90E+01 1.07E+01 G   
  
CS-137   I   1.2916E-01                                      1.10E+04              
                           661.66 1.292E-01  (  4.166E-02 1.56E+01 8.52E+01 G   
  
PB-210   N   3.3813E+00                                      8.14E+03              
                            46.54 3.381E+00 *(  8.963E-01 1.18E+01 4.25E+00 G   
  
PB-214   N   2.0622E-01                                      5.84E+05              
                           351.93 1.872E-01  (  8.097E-02 1.91E+01 3.76E+01 G   
                           295.09 2.432E-01 *(  1.287E-01 2.30E+01 1.93E+01 G   
                           242.00 0.000E+00 %   2.886E-01 4.27E+01 7.43E+00 GA  
  
BI-214   N   3.0297E-01                                      5.84E+05              
                           609.31 3.030E-01  (  9.794E-02 1.65E+01 4.61E+01 G   
                          1120.29 0.000E+00 %   2.422E-01 3.61E+02 1.51E+01 G   
                          1764.49 7.163E-01 +   2.305E-01 1.95E+01 1.54E+01 G   
  
TH-234   N   3.3011E+00                                      1.63E+12              
                            63.29 3.301E+00 *(  7.648E-01 1.06E+01 3.81E+00 G   
                            92.59 1.817E+00 -   3.729E-01 9.68E+00 5.58E+00 G   
  
Ra-226       1.8377E+00                                      5.84E+05              
                           185.99 1.838E+00 *(  7.042E-01 1.72E+01 3.28E+00 G   
  
AM-241   T   1.1297E-01                                      1.58E+05              
                            59.54 1.130E-01  (  7.547E-02 2.56E+01 3.59E+01 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  4 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.1837E-01 
 NA-22   <    3.0246E-02 
 K-40         1.4354E+00   1.8965E+01%               4.712E-01 
 Sc-46   <    4.7148E-02 
 CR-51   <    2.0036E-01 
 MN-54   <    3.8774E-02 
 FE-59   <    5.9768E-02 
 Co-56   <    5.0434E-02 
 CO-57   <    1.5205E-02 
 CO-58   <    1.9360E-02 
 CO-60   <    8.5671E-02 
 ZN-65   <    1.0389E-01 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  5 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 NB-94   <    2.0021E-02 
 ZR-95   <    7.4511E-02 
 NB-95   <    4.9664E-02 
 RU-103  <    3.7006E-02 
 RH-106  <    2.6166E-01 
 AG-108M <    1.3899E-02 
 AG-110M <    2.1518E-02 
 SN-113  <    4.8677E-02 
 SB-124  <    3.5662E-02 
 SB-125  <    9.7993E-02 
 I-131   <    3.8202E-02 
 BA-133  <    2.9891E-02 
 CS-134  <    2.2522E-02 
 CS-137       1.2916E-01   1.5563E+01%               4.166E-02 
 CE-139  <    2.0715E-02 
 Ba-140  <    1.3751E-01 
 La-140  <    5.2027E-02 
 CE-141  <    2.7102E-02 
 CE-144  <    7.4496E-02 
 PM-144  <    4.9533E-02 
 EU-152  <    1.2344E-01 
 EU-154  <    1.3320E-01 
 EU-155  <    7.6038E-02 
 HF-181  <    4.2451E-02 
 Ta-182  <    5.6967E-02 
 Hg-203  <    1.2882E-02 
 TL-208  <    5.3313E-02 
 pm-146  <    1.3632E-01 
 y-88    <    5.4264E-02 
 PB-210 #     3.3813E+00   1.1842E+01%               8.963E-01 
 PB-212  <    5.3366E-02 
 PB-214 #     2.0622E-01   1.4958E+01%               8.097E-02 
 BI-207  <    4.8466E-02 
 BI-212  <    5.5739E-01 
 BI-214       3.0297E-01   1.6491E+01%               9.794E-02 
 BI-210M <    3.5067E-02 
 RA-224  <    2.7314E-01 
 AC-228  <    1.8039E-01 
 TH-227  <    1.4320E-01 
 TH-229  <    5.1786E-01 
 TH-234 #     3.3011E+00   1.0625E+01%               7.648E-01 
 PA-231  <    9.5304E-01 
 PA-233  <    6.8718E-02 
 PA-234  <    4.3191E-02 
 PA-234M <    5.3510E+00 
 Ra-226 #     1.8377E+00   1.7186E+01%               7.042E-01 
 U-235   <    1.5866E-01 
 AM-241 #     1.1297E-01   2.5605E+01%               7.547E-02 
 Np-237  <    1.2738E-01 

Page 1374 of 1443
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   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (   37.6 to  2000.8 keV)     1.071E+01  DPS            
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140207004_BGLong                                                          
Acquired: 2/7/2014 5:13:06 PM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.25      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  1
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 5:13:06 PM
        Live time:              43200
        Real time:              43796
        Dead time:                  1.36 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1099

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.48      366.  10.88   1.00  8.098E-02    46.54   4.250  2.454E+00 PB210 
    63.27      456.   9.22   0.73  1.228E-01    63.29   3.810  2.254E+00 TH234 
    74.91      111.  24.21   0.87  1.517E-01
    77.10      104.  26.33   0.87  1.572E-01
    92.51      521.   6.42   0.89  1.860E-01    92.59   5.584  1.160E+00 TH234 
                                                93.35   5.561  1.163E+00 AC228 
   185.69      252.  11.46   0.85  1.633E-01   185.72  54.000  6.615E-02 U235  
                                               185.99   3.280  1.090E+00 Ra226 
   238.51      149.  21.89   0.88  1.417E-01   238.63  43.300  5.634E-02 PB212 
   609.02       91.  26.72   0.86  5.309E-02   609.31  46.090  8.577E-02 BI214 
  1000.86       57.  27.62   0.74  2.864E-02  1001.00   0.837  5.472E+00 PA234M
  1118.49       57.  25.76   0.28  2.537E-02  1120.29  15.100  3.444E-01 BI214 
  1460.47      121.  11.98   0.64  1.997E-02  1460.83  10.670  1.311E+00 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.05    74.87       284.       135. 8.898E+02   23.27   1.018  -        
   307.81    77.06       258.       100. 6.341E+02   28.18   0.690  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.48    46.48       348.       366.     0.008    10.88   1.003s
 TH-234    252.62    63.27       357.       456.     0.011     9.22   0.726 
 TH-234    369.63    92.51       296.       592.     0.014     6.72   1.106s
 Ra-226    742.35   185.69       194.       252.     0.006    11.46   0.849 
 PB-212    953.67   238.51       251.       149.     0.003    21.89   0.876 
 BI-214   2435.78   609.02       106.        91.     0.002    26.72   0.856s
 PA-234M  4003.19  1000.86        40.        57.     0.001    27.62   0.738s
 BI-214   4473.71  1118.49        28.        57.     0.001    25.76   0.281s
 K-40     5841.56  1460.47        12.       121.     0.003    11.98   0.645s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.3111E+00                                      4.66E+11             
                          1460.83 1.311E+00 *(  2.073E-01 1.20E+01 1.07E+01 G  
 
PB-210   N   2.4541E+00                                      8.14E+03             
                            46.54 2.454E+00  (  6.015E-01 1.09E+01 4.25E+00 G  
 
PB-212   N   5.6341E-02                                      6.98E+02             
                           238.63 5.634E-02  (  2.886E-02 2.19E+01 4.33E+01 G  
                           300.03 0.000E+00     4.460E-02 0.00E+00 3.28E+00 GA 
 
BI-214   N   8.5771E-02                                      5.84E+05             
                           609.31 8.577E-02 *(  4.802E-02 2.67E+01 4.61E+01 G  
                          1120.29 3.444E-01 &   1.654E-01 2.58E+01 1.51E+01 G  
                          1764.49 0.000E+00     6.547E-02 0.00E+00 1.54E+01 G  
 
TH-234   N   2.2535E+00                                      1.63E+12             
                            63.29 2.254E+00  (  4.490E-01 9.22E+00 3.81E+00 G  
                            92.59 1.318E+00 -   1.848E-01 6.72E+00 5.58E+00 G  
 
PA-234M  N   5.4722E+00                                      1.63E+12             
                          1001.00 5.472E+00 ?(  3.120E+00 2.76E+01 8.37E-01 G  
                           766.41 0.000E+00 %   5.179E+00 7.86E+01 2.94E-01 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  4
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       1.0897E+00                                      5.84E+05             
                           185.99 1.090E+00  (  2.924E-01 1.15E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.8667E-01
 NA-22   <    2.0334E-02
 K-40   #     1.3111E+00   1.1982E+01%               2.073E-01
 Sc-46   <    3.1710E-02
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 CR-51   <    6.5033E-02
 MN-54   <    2.6224E-02
 FE-59   <    3.9565E-02
 Co-56   <    2.1672E-02
 CO-57   <    8.4961E-03
 CO-58   <    2.8789E-02
 CO-60   <    3.6625E-02
 ZN-65   <    7.1212E-02
 NB-94   <    2.3063E-02
 ZR-95   <    3.4796E-02
 NB-95   <    2.4631E-02
 RU-103  <    1.7574E-02
 RH-106  <    2.2495E-01
 AG-108M <    8.4804E-03
 AG-110M <    1.3917E-02
 SN-113  <    1.0993E-02
 SB-124  <    3.0922E-02
 SB-125  <    5.8776E-02
 I-131   <    8.0141E-03
 BA-133  <    2.2622E-02
 CS-134  <    1.7287E-02
 CS-137  <    3.1927E-02
 CE-139  <    1.1651E-02
 Ba-140  <    6.5801E-02
 La-140  <    4.8598E-02
 CE-141  <    9.7812E-03
 CE-144  <    6.7420E-02
 PM-144  <    2.2885E-02
 EU-152  <    6.4913E-02
 EU-154  <    2.0344E-01
 EU-155  <    3.4814E-02
 HF-181  <    1.7542E-02
 Ta-182  <    8.6127E-02
 Hg-203  <    1.3271E-02
 TL-208  <    3.3659E-02
 pm-146  <    6.5505E-02
 y-88    <    3.4449E-02
 PB-210       2.4541E+00   1.0881E+01%               6.015E-01
 PB-212       5.6341E-02   2.1889E+01%               2.886E-02
 PB-214  <    4.4375E-02
 BI-207  <    2.3606E-02
 BI-212  <    1.4057E-01
 BI-214 #     8.5771E-02   2.6720E+01%               4.802E-02
 BI-210M <    1.1919E-02
 RA-224  <    3.3196E-01
 AC-228  <    1.3068E-01
 TH-227  <    4.2418E-02
 TH-229  <    2.6094E-01
 TH-234       2.2535E+00   9.2222E+00%               4.490E-01
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 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 PA-231  <    4.5010E-01
 PA-233  <    2.3676E-02
 PA-234  <    5.0023E-02
 PA-234M#     5.4722E+00   2.7616E+01%               3.120E+00
 Ra-226       1.0897E+00   1.1460E+01%               2.924E-01
 U-235   <    8.9616E-02
 AM-241  <    4.7084E-02
 Np-237  <    7.8646E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     1.272E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140207003_BGLong                                                          
Acquired: 2/7/2014 12:51:01 PM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:01 PM
        Live time:              43200
        Real time:              43248
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   10 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1464

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
   186.17      110.  28.81   0.60  1.398E-01   185.99   3.280  5.554E-01 Ra226 
   238.43      152.  19.66   0.90  1.229E-01   238.63  43.300  6.600E-02 PB212 
   351.89      234.  16.03   1.16  8.641E-02   351.93  37.600  1.669E-01 PB214 
   511.08     1248.   4.67   2.40  6.207E-02   511.86  20.000  2.329E+00 RH106 
   609.28      235.  17.71   1.31  5.258E-02   609.31  46.090  2.248E-01 BI214 
                                               610.30   5.750  1.805E+00 RU103 
  1120.62       74.  19.70   1.43  2.761E-02  1120.29  15.100  4.090E-01 BI214 
  1460.68      183.  11.45   1.23  2.339E-02  1460.83  10.670  1.694E+00 K40   
  1764.62       91.  14.78   0.80  2.159E-02  1764.49  15.400  6.334E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
  1406.94   351.89       282.       234. 2.710E+03   16.03   1.157  -        
  2043.66   511.08       367.      1248. 2.010E+04    4.67   2.401  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Ra-226    744.18   186.17       298.       110.     0.003    28.81   0.598s
 PB-212    953.18   238.43       260.       152.     0.004    19.66   0.897 
 BI-214   2436.49   609.28       282.       235.     0.005    17.71   1.307 
 BI-214   4482.41  1120.62        37.        74.     0.002    19.70   1.427s
 K-40     5843.42  1460.68        41.       183.     0.004    11.45   1.231s
 BI-214   7060.18  1764.62        15.        91.     0.002    14.78   0.795s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.6941E+00                                      4.66E+11             
                          1460.83 1.694E+00  (  3.030E-01 1.15E+01 1.07E+01 G  
 
PB-212   N   6.6001E-02                                      6.98E+02             
                           238.63 6.600E-02  (  3.390E-02 1.97E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.556E-01 4.30E+03 3.28E+00 GA 
 
BI-214   N   2.2479E-01                                      5.84E+05             
                           609.31 2.248E-01  (  7.729E-02 1.77E+01 4.61E+01 G  
                          1120.29 4.090E-01 +   1.731E-01 1.97E+01 1.51E+01 G  
                          1764.49 6.334E-01 +   1.445E-01 1.48E+01 1.54E+01 G  
 
Ra-226       5.5537E-01                                      5.84E+05             
                           185.99 5.554E-01  (  4.198E-01 2.88E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.4672E-01
 NA-22   <    2.3989E-02
 K-40         1.6941E+00   1.1451E+01%               3.030E-01
 Sc-46   <    2.9456E-02
 CR-51   <    2.0614E-01
 MN-54   <    2.9827E-02
 FE-59   <    4.1403E-02
 Co-56   <    3.5680E-02
 CO-57   <    1.3418E-02
 CO-58   <    3.3158E-02
 CO-60   <    4.4977E-02
 ZN-65   <    4.2199E-02
 NB-94   <    3.7097E-02
 ZR-95   <    6.2724E-02
 NB-95   <    1.5511E-02
 RU-103  <    2.7613E-02
 RH-106  <    3.6621E-01
 AG-108M <    2.6081E-02
 AG-110M <    2.4467E-02
 SN-113  <    1.4683E-02
 SB-124  <    3.8332E-02
 SB-125  <    6.6892E-02
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 I-131   <    1.9350E-02
 BA-133  <    2.7351E-02
 CS-134  <    3.9638E-02
 CS-137  <    3.0731E-02
 CE-139  <    1.7557E-02
 Ba-140  <    1.2058E-01
 La-140  <    3.8303E-02
 CE-141  <    3.9251E-02
 CE-144  <    9.6363E-02
 PM-144  <    3.7166E-02
 EU-152  <    7.5958E-02
 EU-154  <    1.0455E-01
 EU-155  <    5.0486E-02
 HF-181  <    2.9291E-02
 Ta-182  <    7.8226E-02
 Hg-203  <    2.1486E-02
 TL-208  <    4.0031E-02
 pm-146  <    3.5912E-02
 y-88    <    4.7413E-02
 PB-210  <    7.8959E-01
 PB-212       6.6001E-02   1.9662E+01%               3.390E-02
 PB-214  <    7.7357E-02
 BI-207  <    3.3108E-02
 BI-212  <    3.8369E-01
 BI-214       2.2479E-01   1.7713E+01%               7.729E-02
 BI-210M <    3.7323E-02
 RA-224  <    4.6712E-01
 AC-228  <    1.4607E-01
 TH-227  <    9.6829E-02
 TH-229  <    3.1588E-01
 TH-234  <    4.7684E-01
 PA-231  <    7.1726E-01
 PA-233  <    2.5530E-02
 PA-234  <    6.8832E-02
 PA-234M <    2.9513E+00
 Ra-226       5.5537E-01   2.8805E+01%               4.198E-01
 U-235   <    1.1971E-01
 AM-241  <    7.5346E-02
 Np-237  <    7.2771E-02
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.540E+00  DPS           
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140207003_BGLong                                                         
Acquired: 2/7/2014 12:52:04 PM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.19      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:52:04 PM
        Live time:              43200
        Real time:              43289
        Dead time:                  0.21 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:12 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0968

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    41.86      302.  19.07   1.00  5.632E-02
    46.51      784.   7.73   1.05  6.247E-02    46.54   4.250  6.835E+00 PB210 
    52.58      426.  13.97   1.05  7.050E-02
    63.21      748.   8.07   0.98  8.456E-02    63.29   3.810  5.371E+00 TH234 
    74.68      181.  20.22   0.86  9.953E-02
    77.30      169.  20.31   0.86  1.030E-01
    92.62     1074.   6.11   1.19  1.178E-01    92.59   5.584  3.778E+00 TH234 
                                                93.35   5.561  3.791E+00 AC228 
   185.62      564.  10.05   1.15  1.025E-01   185.72  54.000  2.360E-01 U235  
                                               185.99   3.280  3.888E+00 Ra226 
   238.63      313.  12.77   1.15  8.998E-02   238.63  43.300  1.859E-01 PB212 
   294.94      128.  25.61   1.21  7.661E-02   295.09  19.300  2.004E-01 PB214 
   351.86      246.  18.43   1.00  6.316E-02   351.93  37.600  2.402E-01 PB214 
   511.10     1144.   5.40   2.37  4.528E-02   511.86  20.000  2.928E+00 RH106 
   583.09      161.  19.05   1.43  4.019E-02   583.02  84.500  1.097E-01 TL208 
   609.24      235.  18.10   1.63  3.833E-02   609.31  46.090  3.077E-01 BI214 
                                               610.30   5.750  2.471E+00 RU103 
  1000.33      128.  17.35   1.23  2.286E-02  1001.00   0.837  1.551E+01 PA234M
  1460.90      116.  24.55   0.95  1.673E-02  1460.83  10.670  1.511E+00 K40   
  1765.34      102.  13.85   0.58  1.432E-02  1764.49  15.400  1.071E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   167.17    41.86       956.       302. 5.371E+03   19.07   0.999  -      s 
   210.05    52.58       890.       426. 6.042E+03   13.97   1.050  -      s 
   297.80    74.53       688.       221. 2.217E+03   22.73   0.969  -      s 
   308.26    77.14       462.       166. 1.612E+03   21.89   0.811  -        
  2043.62   511.10       434.      1144. 2.527E+04    5.40   2.372  -      s 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.78    46.51       828.       784.     0.018     7.73   1.051s
 TH-234    252.54    63.21       756.       748.     0.017     8.07   0.978s
 TH-234    370.15    92.62       807.      1074.     0.025     6.11   1.185s
 Ra-226    742.02   185.62       636.       564.     0.013    10.05   1.150s
 PB-212    954.00   238.63       405.       313.     0.007    12.77   1.154 
 PB-214   1179.15   294.94       299.       128.     0.003    25.61   1.206 
 PB-214   1406.79   351.86       389.       246.     0.006    18.43   0.995s
 TL-208   2331.53   583.09       180.       161.     0.004    19.05   1.432 
 BI-214   2436.14   609.24       304.       235.     0.005    18.10   1.627 
 PA-234M  4000.57  1000.33        63.       128.     0.003    17.35   1.233s
 K-40     5843.41  1460.90        82.       116.     0.003    24.55   0.951s
 BI-214   7061.86  1765.34        13.       102.     0.002    13.85   0.578s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5110E+00                                      4.66E+11             
                          1460.83 1.511E+00  (  5.841E-01 2.45E+01 1.07E+01 G  
 
TL-208   N   1.0974E-01                                      6.98E+02             
                           583.02 1.097E-01  (  4.446E-02 1.91E+01 8.45E+01 G  
                           277.28 0.000E+00     3.345E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     5.212E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   6.8351E+00                                      8.14E+03             
                            46.54 6.835E+00  (  1.192E+00 7.73E+00 4.25E+00 G  
 
PB-212   N   1.8586E-01                                      6.98E+02             
                           238.63 1.859E-01  (  5.734E-02 1.28E+01 4.33E+01 G  
                           300.03 0.000E+00     6.895E-02 0.00E+00 3.28E+00 GA 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   2.2669E-01                                      5.84E+05             
                           351.93 2.402E-01 @(  9.222E-02 1.84E+01 3.76E+01 G  
                           295.09 2.004E-01  (  1.304E-01 2.56E+01 1.93E+01 G  
                           242.00 0.000E+00 &   3.035E-01 5.62E+01 7.43E+00 GA 
 
BI-214   N   3.0770E-01                                      5.84E+05             
                           609.31 3.077E-01  (  1.100E-01 1.81E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.886E-01 6.37E+01 1.51E+01 G  
                          1764.49 1.071E+00 +   2.049E-01 1.38E+01 1.54E+01 G  
 
TH-234   N   5.3712E+00                                      1.63E+12             
                            63.29 5.371E+00 *(  9.392E-01 8.07E+00 3.81E+00 G  
                            92.59 3.778E+00 -   4.752E-01 6.11E+00 5.58E+00 G  
 
PA-234M  N   1.5508E+01                                      1.63E+12             
                          1001.00 1.551E+01 *(  4.797E+00 1.74E+01 8.37E-01 G  
                           766.41 0.000E+00 &   1.108E+01 1.91E+02 2.94E-01 G  
 
Ra-226       3.8884E+00                                      5.84E+05             
                           185.99 3.888E+00 *(  8.285E-01 1.00E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4164E-01
 NA-22   <    5.3799E-02
 K-40         1.5110E+00   2.4546E+01%               5.841E-01
 Sc-46   <    1.9102E-02
 CR-51   <    1.2175E-01
 MN-54   <    1.8980E-02
 FE-59   <    3.0993E-02
 Co-56   <    5.3194E-02
 CO-57   <    1.0833E-02
 CO-58   <    2.0911E-02
 CO-60   <    4.8213E-02
 ZN-65   <    9.4162E-02
 NB-94   <    5.6117E-02
 ZR-95   <    2.9586E-02
 NB-95   <    2.9248E-02
 RU-103  <    1.9627E-02
 RH-106  <    3.5401E-01
 AG-108M <    1.5269E-02
 AG-110M <    5.7381E-02
 SN-113  <    4.2611E-02
 SB-124  <    2.7270E-02
 SB-125  <    4.6880E-02
 I-131   <    3.9788E-02
 BA-133  <    4.0769E-02
 CS-134  <    2.9961E-02
 CS-137  <    5.7328E-02
 CE-139  <    1.3069E-02
 Ba-140  <    1.2982E-01
 La-140  <    4.0320E-02
 CE-141  <    3.1430E-02
 CE-144  <    1.4833E-01
 PM-144  <    1.8656E-02
 EU-152  <    1.3008E-01
 EU-154  <    2.5563E-01
 EU-155  <    1.0368E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
 HF-181  <    3.8010E-02
 Ta-182  <    1.9501E-01
 Hg-203  <    3.2564E-02
 TL-208       1.0974E-01   1.9053E+01%               4.446E-02
 pm-146  <    1.2932E-01
 y-88    <    6.3236E-02
 PB-210       6.8351E+00   7.7335E+00%               1.192E+00
 PB-212       1.8586E-01   1.2770E+01%               5.734E-02
 PB-214       2.2669E-01   1.5776E+01%               9.222E-02
 BI-207  <    3.7759E-02
 BI-212  <    4.9146E-01
 BI-214       3.0770E-01   1.8098E+01%               1.100E-01
 BI-210M <    5.2174E-02
 RA-224  <    5.9213E-01
 AC-228  <    2.0579E-01
 TH-227  <    1.8144E-01
 TH-229  <    3.4628E-01
 TH-234 #     5.3712E+00   8.0698E+00%               9.392E-01
 PA-231  <    3.8663E-01
 PA-233  <    7.0470E-02
 PA-234  <    1.1639E-01
 PA-234M#     1.5508E+01   1.7354E+01%               4.797E+00
 Ra-226 #     3.8884E+00   1.0047E+01%               8.285E-01
 U-235   <    1.7913E-01
 AM-241  <    8.1628E-02
 Np-237  <    1.6693E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.394E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 11_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:52:39 PM
Detector: Ge11 S/N09363993
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.13      2.00      2.04      2.08      2.21      2.25    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:55:09 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_20140207004_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:52:39 PM
        Live time:              43200
        Real time:              43338
        Dead time:                  0.32 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_QC.Clb
      11_QC-G_092511                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2011 1:15:19 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:55:09 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_20140207004_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0961

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    39.76      183.  23.76   0.83  5.498E-02
    46.67      657.   7.68   1.07  6.419E-02    46.54   4.250  5.590E+00 PB210 
    63.32      454.   8.25   0.92  8.644E-02    63.29   3.810  3.192E+00 TH234 
    72.71      184.  18.82   0.92  9.894E-02
    75.02      463.   8.39   0.93  1.020E-01
    77.18      242.  14.80   0.93  1.049E-01
    87.37      132.  28.41   1.03  1.185E-01    86.54  30.700  8.459E-02 EU155 
    92.77      760.   7.43   1.11  1.199E-01    92.59   5.584  2.628E+00 TH234 
                                                93.35   5.561  2.637E+00 AC228 
   185.74      480.  10.31   1.01  1.055E-01   185.72  54.000  1.951E-01 U235  
                                               185.99   3.280  3.214E+00 Ra226 
   238.52      372.  11.91   1.13  9.262E-02   238.63  43.300  2.150E-01 PB212 
   241.67      138.  24.42   1.23  9.178E-02   242.00   7.430  4.679E-01 PB214 
   294.99      224.  19.17   0.86  7.889E-02   295.09  19.300  3.406E-01 PB214 
   351.96      306.  13.45   1.04  6.504E-02   351.93  37.600  2.896E-01 PB214 
   511.05     1295.   4.66   2.30  4.678E-02   511.86  20.000  3.208E+00 RH106 
   583.36      176.  16.45   1.43  4.159E-02   583.02  84.500  1.157E-01 TL208 
   609.50      321.   9.94   1.68  3.970E-02   609.31  46.090  4.057E-01 BI214 
                                               610.30   5.750  3.258E+00 RU103 
  1120.65      119.  22.11   1.10  2.116E-02  1120.29  15.100  8.620E-01 BI214 
                                              1120.55  99.987  1.302E-01 Sc46  
                                              1121.30  34.900  3.733E-01 Ta182 
  1460.95      268.  10.74   1.69  1.711E-02  1460.83  10.670  3.398E+00 K40   
  1764.68      138.  10.03   1.31  1.467E-02  1764.49  15.400  1.411E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   158.73    39.76       537.       183. 3.322E+03   23.76   0.827  -        
   290.45    72.73       508.       184. 1.861E+03   18.82   0.925  -       D
   299.67    75.04       524.       463. 4.543E+03    8.39   0.927  -       D
   308.30    77.19       519.       242. 2.304E+03   14.80   0.929  -       D
   349.03    87.37       447.       132. 1.111E+03   28.41   1.026  -      sM
  2043.15   511.05       401.      1295. 2.768E+04    4.66   2.299  -      s 
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.33    46.67       540.       657.     0.015     7.68   1.074s
 TH-234    252.77    63.29       473.       454.     0.011     8.25   0.916D
 TH-234    370.62    92.77       635.       760.     0.018     7.43   1.109s
 Ra-226    742.31   185.74       492.       480.     0.011    10.31   1.012s
 PB-212    953.33   238.52       435.       372.     0.009    11.91   1.134 
 PB-214    965.95   241.67       314.       138.     0.003    24.42   1.225s
 PB-214   1179.12   294.99       405.       224.     0.005    19.17   0.858 
 PB-214   1406.96   351.96       320.       306.     0.007    13.45   1.038 
 TL-208   2332.34   583.36       158.       176.     0.004    16.45   1.427 
 BI-214   2436.91   609.50       181.       321.     0.007     9.94   1.676 
 BI-214   4481.85  1120.65        93.       119.     0.003    22.11   1.104s
 K-40     5843.81  1460.95        70.       268.     0.006    10.74   1.685 
 BI-214   7059.78  1764.68         9.       138.     0.003    10.03   1.306s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   3.3979E+00                                      4.66E+11             
                          1460.83 3.398E+00  (  5.287E-01 1.07E+01 1.07E+01 G  
 
TL-208   N   1.1571E-01                                      6.98E+02             
                           583.02 1.157E-01 ?(  4.041E-02 1.65E+01 8.45E+01 G  
                           277.28 0.000E+00     3.250E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     5.093E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   5.5896E+00                                      8.14E+03             
                            46.54 5.590E+00 *(  9.443E-01 7.68E+00 4.25E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.1497E-01                                      6.98E+02             
                           238.63 2.150E-01  (  5.766E-02 1.19E+01 4.33E+01 G  
                           300.03 0.000E+00     6.697E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   3.0692E-01                                      5.84E+05             
                           351.93 2.896E-01  (  8.146E-02 1.34E+01 3.76E+01 G  
                           295.09 3.406E-01  (  1.467E-01 1.92E+01 1.93E+01 G  
                           242.00 4.679E-01 +   2.896E-01 2.44E+01 7.43E+00 GA 
 
BI-214   N   4.0572E-01                                      5.84E+05             
                           609.31 4.057E-01  (  8.282E-02 9.94E+00 4.61E+01 G  
                          1120.29 8.620E-01 +   3.452E-01 2.21E+01 1.51E+01 G  
                          1764.49 1.411E+00 +   1.737E-01 1.00E+01 1.54E+01 G  
 
TH-234   N   3.1924E+00                                      1.63E+12             
                            63.29 3.192E+00  (  7.323E-01 8.25E+00 3.81E+00 G  
                            92.59 2.628E+00 -   4.152E-01 7.43E+00 5.58E+00 G  
 
Ra-226       3.2142E+00                                      5.84E+05             
                           185.99 3.214E+00 *(  7.103E-01 1.03E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.1635E-01
 NA-22   <    4.4537E-02
 K-40         3.3979E+00   1.0737E+01%               5.287E-01
 Sc-46   <    1.9766E-02
 CR-51   <    1.2318E-01
 MN-54   <    2.0222E-02
 FE-59   <    7.0846E-02
 Co-56   <    4.0405E-02
 CO-57   <    2.2692E-02
 CO-58   <    2.2831E-02
 CO-60   <    3.9136E-02
 ZN-65   <    7.0068E-02
 NB-94   <    3.9448E-02
 ZR-95   <    8.4045E-02
 NB-95   <    3.8800E-02
 RU-103  <    2.3093E-02
 RH-106  <    2.8783E-01
 AG-108M <    2.9685E-02
 AG-110M <    2.7660E-02
 SN-113  <    4.6704E-02
 SB-124  <    3.3008E-02
 SB-125  <    1.1558E-01
 I-131   <    2.5049E-02
 BA-133  <    3.6012E-02
 CS-134  <    4.3925E-02
 CS-137  <    5.1009E-02
 CE-139  <    1.2453E-02
 Ba-140  <    1.3569E-01
 La-140  <    4.3401E-02
 CE-141  <    3.4110E-02
 CE-144  <    8.0665E-02
 PM-144  <    4.1588E-02
 EU-152  <    8.0011E-02
 EU-154  <    2.0774E-01
 EU-155  <    8.0322E-02
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 HF-181  <    5.0025E-02
 Ta-182  <    1.5395E-01
 Hg-203  <    1.6614E-02
 TL-208 #     1.1571E-01   1.6453E+01%               4.041E-02
 pm-146  <    9.6949E-02
 y-88    <    4.7490E-02
 PB-210 #     5.5896E+00   7.6816E+00%               9.443E-01
 PB-212       2.1497E-01   1.1909E+01%               5.766E-02
 PB-214       3.0692E-01   1.1708E+01%               8.146E-02
 BI-207  <    4.0067E-02
 BI-212  <    5.9840E-01
 BI-214       4.0572E-01   9.9391E+00%               8.282E-02
 BI-210M <    5.8124E-02
 RA-224  <    6.4630E-01
 AC-228  <    2.4019E-01
 TH-227  <    1.1271E-01
 TH-229  <    3.5021E-01
 TH-234       3.1924E+00   8.2472E+00%               7.323E-01
 PA-231  <    6.8425E-01
 PA-233  <    3.2058E-02
 PA-234  <    1.0563E-01
 PA-234M <    5.8248E+00
 Ra-226 #     3.2142E+00   1.0308E+01%               7.103E-01
 U-235   <    1.9156E-01
 AM-241  <    9.4782E-02
 Np-237  <    1.4727E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   86.4 to  1999.5 keV)     1.644E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 12_20140207003_BGLong                                                         
Acquired: 2/7/2014 12:53:47 PM
Detector: Ge12 S/N10034336
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.16      1.95      2.02      2.08      2.29      2.36    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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 TestAmerica, Inc                Spectrum name: 12_20140207003_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:53:47 PM
        Live time:              43200
        Real time:              43292
        Dead time:                  0.21 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_QC-H_83725-334_060211                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 6:41:14 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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 TestAmerica, Inc                Spectrum name: 12_20140207003_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1442

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.61      765.   6.66   1.08  6.307E-02    46.54   4.250  6.619E+00 PB210 
    63.35      539.  10.21   1.37  8.576E-02    63.29   3.810  3.820E+00 TH234 
    74.69      172.  26.74   0.55  1.011E-01
    92.59      753.   7.44   1.11  1.198E-01    92.59   5.584  2.606E+00 TH234 
                                                93.35   5.561  2.615E+00 AC228 
   185.64      375.  13.22   1.19  1.068E-01   185.72  54.000  1.506E-01 U235  
                                               185.99   3.280  2.481E+00 Ra226 
   238.45      401.  10.99   1.12  9.398E-02   238.63  43.300  2.282E-01 PB212 
   294.93      177.  25.04   1.29  8.027E-02   295.09  19.300  2.650E-01 PB214 
   351.61      278.  16.54   1.54  6.658E-02   351.93  37.600  2.570E-01 PB214 
   583.36      131.  17.22   1.55  4.296E-02   583.02  84.500  8.354E-02 TL208 
   609.39      279.  13.76   1.49  4.104E-02   609.31  46.090  3.418E-01 BI214 
                                               610.30   5.750  2.745E+00 RU103 
  1120.53       95.  23.89   1.54  2.185E-02  1120.29  15.100  6.665E-01 BI214 
  1460.56      160.  10.80   0.46  1.768E-02  1460.83  10.670  1.964E+00 K40   
  1764.27       98.  13.81   0.41  1.522E-02  1764.49  15.400  9.713E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.30    74.69       648.       172. 1.701E+03   26.74   0.554  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.08    46.61       551.       765.     0.018     6.66   1.080s
 TH-234    252.98    63.35       677.       539.     0.012    10.21   1.374s
 TH-234    369.85    92.59       651.       753.     0.017     7.44   1.113s
 Ra-226    741.78   185.64       568.       375.     0.009    13.22   1.194s
 PB-212    952.86   238.45       440.       401.     0.009    10.99   1.117 
 PB-214   1178.66   294.93       431.       177.     0.004    25.04   1.291s
 PB-214   1405.26   351.61       392.       278.     0.006    16.54   1.538s
 TL-208   2331.97   583.36       126.       131.     0.003    17.22   1.545 
 BI-214   2436.08   609.39       257.       279.     0.006    13.76   1.490 
 BI-214   4480.97  1120.53        84.        95.     0.002    23.89   1.537 
 K-40     5842.04  1460.56        26.       160.     0.004    10.80   0.457s
 BI-214   7058.27  1764.27        17.        98.     0.002    13.81   0.412s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.9638E+00                                      4.66E+11             
                          1460.83 1.964E+00  (  3.249E-01 1.08E+01 1.07E+01 G  
 
TL-208   N   8.3543E-02                                      6.98E+02             
                           583.02 8.354E-02 ?(  3.509E-02 1.72E+01 8.45E+01 G  
                           277.28 0.000E+00     3.197E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     4.958E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   6.6194E+00                                      8.14E+03             
                            46.54 6.619E+00 *(  9.692E-01 6.66E+00 4.25E+00 G  
 
PB-212   N   2.2821E-01                                      6.98E+02             
                           238.63 2.282E-01  (  5.717E-02 1.10E+01 4.33E+01 G  
                           300.03 0.000E+00     6.578E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   2.5973E-01                                      5.84E+05             
                           351.93 2.570E-01  (  8.795E-02 1.65E+01 3.76E+01 G  
                           295.09 2.650E-01  (  1.485E-01 2.50E+01 1.93E+01 G  
                           242.00 0.000E+00 %   3.276E-01 4.01E+01 7.43E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   3.4182E-01                                      5.84E+05             
                           609.31 3.418E-01  (  9.467E-02 1.38E+01 4.61E+01 G  
                          1120.29 6.665E-01 +   3.187E-01 2.39E+01 1.51E+01 G  
                          1764.49 9.713E-01 +   2.147E-01 1.38E+01 1.54E+01 G  
 
TH-234   N   3.8198E+00                                      1.63E+12             
                            63.29 3.820E+00 *(  8.792E-01 1.02E+01 3.81E+00 G  
                            92.59 2.606E+00 -   4.206E-01 7.44E+00 5.58E+00 G  
 
Ra-226       2.4807E+00                                      5.84E+05             
                           185.99 2.481E+00 *(  7.526E-01 1.32E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.0285E-01
 NA-22   <    5.2719E-02
 K-40         1.9638E+00   1.0801E+01%               3.249E-01
 Sc-46   <    5.2562E-02
 CR-51   <    2.1006E-01
 MN-54   <    4.6281E-02
 FE-59   <    2.7713E-02
 Co-56   <    3.8109E-02
 CO-57   <    1.8226E-02
 CO-58   <    5.0852E-02
 CO-60   <    6.1004E-02
 ZN-65   <    1.0896E-01
 NB-94   <    3.3521E-02
 ZR-95   <    6.0057E-02
 NB-95   <    1.5358E-02
 RU-103  <    2.8791E-02
 RH-106  <    3.4398E-01
 AG-108M <    1.3425E-02
 AG-110M <    3.1199E-02
 SN-113  <    5.3644E-02
 SB-124  <    2.7577E-02
 SB-125  <    1.1034E-01
 I-131   <    3.0409E-02
 BA-133  <    4.0718E-02
 CS-134  <    4.7576E-02
 CS-137  <    4.4307E-02
 CE-139  <    2.1062E-02
 Ba-140  <    1.4435E-01
 La-140  <    1.7605E-02
 CE-141  <    4.4213E-02
 CE-144  <    1.9232E-01
 PM-144  <    4.7842E-02
 EU-152  <    5.8365E-02
 EU-154  <    3.7125E-01
 EU-155  <    9.5017E-02
 HF-181  <    3.6074E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:55:27 AMPage  6
 TestAmerica, Inc                Spectrum name: 12_20140207003_BGLong.An1        
                                                                                 
 Ta-182  <    1.9766E-01
 Hg-203  <    1.6179E-02
 TL-208 #     8.3543E-02   1.7222E+01%               3.509E-02
 pm-146  <    6.0566E-02
 y-88    <    4.8107E-02
 PB-210 #     6.6194E+00   6.6636E+00%               9.692E-01
 PB-212       2.2821E-01   1.0987E+01%               5.717E-02
 PB-214       2.5973E-01   1.5004E+01%               8.795E-02
 BI-207  <    3.7958E-02
 BI-212  <    6.1252E-01
 BI-214       3.4182E-01   1.3759E+01%               9.467E-02
 BI-210M <    3.7566E-02
 RA-224  <    6.0409E-01
 AC-228  <    2.1738E-01
 TH-227  <    1.6247E-01
 TH-229  <    5.4363E-01
 TH-234 #     3.8198E+00   1.0206E+01%               8.792E-01
 PA-231  <    9.0825E-01
 PA-233  <    7.3095E-02
 PA-234  <    7.8995E-02
 PA-234M <    6.5046E+00
 Ra-226 #     2.4807E+00   1.3220E+01%               7.526E-01
 U-235   <    2.0488E-01
 AM-241  <    8.7757E-02
 Np-237  <    8.5772E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.580E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 14_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:50:45 PM
Detector: Ge14 SN/11080670
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.91      1.75      1.80      1.81      2.01      2.06    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry

Page 1411 of 1443



      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:50:45 PM
        Live time:              43200
        Real time:              43732
        Dead time:                  1.22 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:09 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  2
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1369

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.64      556.   9.15   0.83  6.136E-02    46.54   4.250  4.950E+00 PB210 
    63.38      420.  10.22   0.62  8.550E-02    63.29   3.810  2.989E+00 TH234 
    74.87      187.  17.12   0.78  1.021E-01
    77.23      122.  28.23   0.78  1.055E-01
    84.58      159.  22.96   0.88  1.161E-01
    92.60      626.   9.14   1.05  1.215E-01    92.59   5.584  2.138E+00 TH234 
                                                93.35   5.561  2.145E+00 AC228 
   143.76      131.  27.69   0.82  1.182E-01   143.79  10.960  2.341E-01 U235  
   185.68      255.  15.02   0.69  1.072E-01   185.72  54.000  1.020E-01 U235  
                                               185.99   3.280  1.680E+00 Ra226 
   238.53      258.  15.57   0.92  9.392E-02   238.63  43.300  1.471E-01 PB212 
   351.76      152.  19.85   0.88  6.551E-02   351.93  37.600  1.433E-01 PB214 
   609.11      170.  19.84   1.05  3.710E-02   609.31  46.090  2.298E-01 BI214 
  1120.26       83.  19.87   1.42  1.998E-02  1120.29  15.100  6.369E-01 BI214 
                                              1120.55  99.987  9.621E-02 Sc46  
                                              1121.30  34.900  2.759E-01 Ta182 
  1461.00       73.  17.84   1.22  1.557E-02  1460.83  10.670  1.022E+00 K40   
  1764.47       46.  19.95   0.91  1.327E-02  1764.49  15.400  5.267E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.92    74.88       420.       166. 1.626E+03   20.39   0.570  -      s 
   337.69    84.58       440.       159. 1.370E+03   22.96   0.880  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  3
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.99    46.64       555.       556.     0.013     9.15   0.827 
 TH-234    252.91    63.38       474.       420.     0.010    10.22   0.618 
 TH-234    369.78    92.60       723.       626.     0.014     9.14   1.055s
 U-235     574.34   143.76       418.       131.     0.003    27.69   0.825s
 U-235     742.15   185.72       404.       258.     0.006    12.62   0.686D
 PB-212    953.35   238.53       371.       258.     0.006    15.57   0.920s
 PB-214   1406.19   351.76       229.       152.     0.004    19.85   0.880 
 BI-214   2435.57   609.11       199.       170.     0.004    19.84   1.051s
 BI-214   4480.58  1120.26        42.        83.     0.002    19.87   1.419 
 K-40     5844.25  1461.00        27.        73.     0.002    17.84   1.219s
 BI-214   7058.98  1764.47        10.        46.     0.001    19.95   0.906s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.0215E+00                                      4.66E+11             
                          1460.83 1.022E+00 ?(  3.730E-01 1.78E+01 1.07E+01 G  
 
PB-210   N   4.9503E+00                                      8.14E+03             
                            46.54 4.950E+00  (  1.001E+00 9.15E+00 4.25E+00 G  
 
PB-212   N   1.4709E-01                                      6.98E+02             
                           238.63 1.471E-01 @(  5.263E-02 1.56E+01 4.33E+01 G  
                           300.03 0.000E+00     6.627E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.4326E-01                                      5.84E+05             
                           351.93 1.433E-01  (  6.882E-02 1.99E+01 3.76E+01 G  
                           295.09 0.000E+00 %   1.291E-01 3.13E+01 1.93E+01 G  
                           242.00 0.000E+00 %   2.467E-01 3.80E+01 7.43E+00 GA 
 
BI-214   N   2.2979E-01                                      5.84E+05             
                           609.31 2.298E-01 *(  9.278E-02 1.98E+01 4.61E+01 G  
                          1120.29 6.369E-01 +   2.525E-01 1.99E+01 1.51E+01 G  
                          1764.49 5.267E-01 +   1.934E-01 2.00E+01 1.54E+01 G  
 
TH-234   N   2.9892E+00                                      1.63E+12             
                            63.29 2.989E+00  (  7.414E-01 1.02E+01 3.81E+00 G  
                            92.59 2.138E+00 -   4.368E-01 9.14E+00 5.58E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  4
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   2.3409E-01                                      2.57E+11             
                           185.72 1.032E-01 }   3.855E-02 1.26E+01 5.40E+01 GA 
                           143.79 2.341E-01  (  1.751E-01 2.77E+01 1.10E+01 G  
                           205.33 0.000E+00 &   3.572E-01 8.37E+01 5.01E+00 G  
                           163.38 0.000E+00     2.976E-02 0.00E+00 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  5
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.6664E-01
 NA-22   <    2.7752E-02
 K-40   #     1.0215E+00   1.7838E+01%               3.730E-01
 Sc-46   <    1.3553E-02
 CR-51   <    1.5030E-01
 MN-54   <    4.6213E-02
 FE-59   <    9.5738E-02
 Co-56   <    3.2783E-02
 CO-57   <    1.9663E-02
 CO-58   <    3.7206E-02
 CO-60   <    6.8663E-02
 ZN-65   <    8.6263E-02
 NB-94   <    4.6147E-02
 ZR-95   <    5.9585E-02
 NB-95   <    3.8632E-02
 RU-103  <    2.8445E-02
 RH-106  <    1.5576E-01
 AG-108M <    2.1090E-02
 AG-110M <    5.4734E-02
 SN-113  <    4.2178E-02
 SB-124  <    4.4064E-02
 SB-125  <    1.0596E-01
 I-131   <    2.8939E-02
 BA-133  <    4.0661E-02
 CS-134  <    1.7867E-02
 CS-137  <    5.2652E-02
 CE-139  <    2.3698E-02
 Ba-140  <    9.5257E-02
 La-140  <    4.6380E-02
 CE-141  <    3.4841E-02
 CE-144  <    1.4110E-01
 PM-144  <    4.2529E-02
 EU-152  <    7.3181E-02
 EU-154  <    3.1987E-01
 EU-155  <    9.1702E-02
 HF-181  <    1.9117E-02
 Ta-182  <    1.8219E-01
 Hg-203  <    2.8272E-02
 TL-208  <    5.3035E-02
 pm-146  <    1.3721E-01
 y-88    <    5.4858E-02
 PB-210       4.9503E+00   9.1480E+00%               1.001E+00
 PB-212 #     1.4709E-01   1.5568E+01%               5.263E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  6
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
 PB-214       1.4326E-01   1.9852E+01%               6.882E-02
 BI-207  <    2.9155E-02
 BI-212  <    5.2043E-01
 BI-214       2.2979E-01   1.9840E+01%               9.278E-02
 BI-210M <    3.5143E-02
 RA-224  <    5.0887E-01
 AC-228  <    1.9132E-01
 TH-227  <    1.4907E-01
 TH-229  <    4.9278E-01
 TH-234       2.9892E+00   1.0219E+01%               7.414E-01
 PA-231  <    8.1728E-01
 PA-233  <    2.9233E-02
 PA-234  <    1.0265E-01
 PA-234M <    6.7685E+00
 Ra-226  <    7.8737E-01
 U-235        2.3409E-01   2.7685E+01%               1.751E-01
 AM-241  <    8.4861E-02
 Np-237  <    1.6947E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  198.4 to  1999.5 keV)     9.715E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 15_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:51:22 PM
Detector: Ge15 SN/11012216
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.72      1.60      1.64      1.67      1.80      1.84    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:22 PM
        Live time:              43200
        Real time:              43213
        Dead time:                  0.03 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_20140207004_BGLong.An1
      15_QC_83725-334_SOURCE F_2011                                   
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               8/2/2011 8:55:45 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0986

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.47      528.   8.30   1.11  6.046E-02    46.54   4.250  4.751E+00 PB210 
    63.22      526.  12.15   1.14  8.191E-02    63.29   3.810  3.897E+00 TH234 
    74.91      153.  28.03   0.62  9.688E-02
    92.63      569.  10.06   0.81  1.142E-01    92.59   5.584  2.067E+00 TH234 
                                                93.35   5.561  2.075E+00 AC228 
   185.70      403.  13.73   1.33  9.781E-02   185.72  54.000  1.765E-01 U235  
                                               185.99   3.280  2.907E+00 Ra226 
   238.45      322.  13.40   1.27  8.506E-02   238.63  43.300  2.028E-01 PB212 
   351.94      223.  13.71   1.22  5.762E-02   351.93  37.600  2.386E-01 PB214 
   582.63      122.  20.48   0.79  3.411E-02   583.02  84.500  9.825E-02 TL208 
   609.30      164.  19.13   1.57  3.220E-02   609.31  46.090  2.558E-01 BI214 
                                               610.30   5.750  2.055E+00 RU103 
   825.34       56.  26.00   0.87  2.301E-02
  1460.88       95.  13.93   1.02  1.314E-02  1460.83  10.670  1.569E+00 K40   
  1764.86       39.  27.46   0.85  1.107E-02  1764.49  15.400  5.252E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.24    74.91       562.       153. 1.579E+03   28.03   0.622  -      s 
  1406.72   351.94       195.       223. 3.876E+03   13.71   1.223  -      s 
  3300.04   825.34        39.        56. 2.433E+03   26.00   0.870  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.55    46.47       440.       528.     0.012     8.30   1.110 
 TH-234    252.52    63.22       791.       526.     0.012    12.15   1.138s
 TH-234    370.09    92.63       739.       569.     0.013    10.06   0.810s
 Ra-226    742.12   185.70       568.       403.     0.009    13.73   1.333s
 PB-212    953.01   238.45       370.       322.     0.007    13.40   1.266s
 TL-208   2329.24   582.63       117.       122.     0.003    20.48   0.794s
 BI-214   2435.88   609.30       164.       164.     0.004    19.13   1.571s
 K-40     5843.22  1460.88        16.        95.     0.002    13.93   1.021s
 BI-214   7060.25  1764.86        15.        39.     0.001    27.46   0.855s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5686E+00                                      4.66E+11             
                          1460.83 1.569E+00  (  3.525E-01 1.39E+01 1.07E+01 G  
 
TL-208   N   9.8252E-02                                      6.98E+02             
                           583.02 9.825E-02 *(  4.260E-02 2.05E+01 8.45E+01 G  
                           277.28 0.000E+00 &   3.190E-01 8.21E+01 6.31E+00 G  
                           860.56 0.000E+00     6.285E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   4.7508E+00                                      8.14E+03             
                            46.54 4.751E+00  (  9.035E-01 8.30E+00 4.25E+00 G  
 
PB-212   N   2.0280E-01                                      6.98E+02             
                           238.63 2.028E-01 *(  5.811E-02 1.34E+01 4.33E+01 G  
                           300.03 0.000E+00     7.413E-02 0.00E+00 3.28E+00 GA 
 
BI-214   N   2.5580E-01                                      5.84E+05             
                           609.31 2.558E-01  (  9.731E-02 1.91E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   3.690E-01 6.08E+01 1.51E+01 G  
                          1764.49 5.252E-01 +   2.847E-01 2.75E+01 1.54E+01 G  
 
TH-234   N   3.8973E+00                                      1.63E+12             
                            63.29 3.897E+00 @(  9.912E-01 1.22E+01 3.81E+00 G  
                            92.59 2.067E+00 -   4.698E-01 1.01E+01 5.58E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       2.9074E+00                                      5.84E+05             
                           185.99 2.907E+00 *(  8.217E-01 1.37E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.1821E-01
 NA-22   <    1.8883E-02
 K-40         1.5686E+00   1.3925E+01%               3.525E-01
 Sc-46   <    3.9118E-02
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 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
 CR-51   <    2.2565E-01
 MN-54   <    3.0067E-02
 FE-59   <    7.0845E-02
 Co-56   <    2.5765E-02
 CO-57   <    2.6447E-02
 CO-58   <    4.4490E-02
 CO-60   <    5.0668E-02
 ZN-65   <    7.8182E-02
 NB-94   <    3.5959E-02
 ZR-95   <    3.3886E-02
 NB-95   <    5.3184E-02
 RU-103  <    2.4679E-02
 RH-106  <    3.5686E-01
 AG-108M <    3.2369E-02
 AG-110M <    6.2209E-02
 SN-113  <    2.1273E-02
 SB-124  <    1.7349E-02
 SB-125  <    3.9677E-02
 I-131   <    3.3498E-02
 BA-133  <    3.7451E-02
 CS-134  <    4.0998E-02
 CS-137  <    1.9273E-02
 CE-139  <    1.8805E-02
 Ba-140  <    1.2794E-01
 La-140  <    4.4656E-02
 CE-141  <    4.1631E-02
 CE-144  <    1.7286E-01
 PM-144  <    5.1623E-02
 EU-152  <    1.2095E-01
 EU-154  <    3.2239E-01
 EU-155  <    1.1245E-01
 HF-181  <    3.5168E-02
 Ta-182  <    2.0573E-01
 Hg-203  <    3.1319E-02
 TL-208 #     9.8252E-02   2.0483E+01%               4.260E-02
 pm-146  <    1.2680E-01
 y-88    <    6.4653E-02
 PB-210       4.7508E+00   8.2983E+00%               9.035E-01
 PB-212 #     2.0280E-01   1.3395E+01%               5.811E-02
 PB-214  <    1.0470E-01
 BI-207  <    4.3691E-02
 BI-212  <    6.6190E-01
 BI-214       2.5580E-01   1.9127E+01%               9.731E-02
 BI-210M <    4.3854E-02
 RA-224  <    6.0598E-01
 AC-228  <    2.4191E-01
 TH-227  <    8.3253E-02
 TH-229  <    2.9600E-01
 TH-234 #     3.8973E+00   1.2152E+01%               9.912E-01
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 PA-231  <    9.2783E-01
 PA-233  <    8.3138E-02
 PA-234  <    8.5732E-02
 PA-234M <    2.1992E+00
 Ra-226 #     2.9074E+00   1.3726E+01%               8.217E-01
 U-235   <    1.8948E-01
 AM-241  <    6.4785E-02
 Np-237  <    8.9933E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.368E+01  DPS           

Page 1424 of 1443



                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 17_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:51:53 PM
Detector: Ge17 SN/11080671
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.47      2.30      2.35      2.33      2.58      2.63    Low OOT   
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:34 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:53 PM
        Live time:              43200
        Real time:              43351
        Dead time:                  0.35 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17:56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1541

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.61      898.   5.56   0.78  5.949E-02    46.54   4.250  8.235E+00 PB210 
    63.31      609.   9.50   0.86  8.039E-02    63.29   3.810  4.602E+00 TH234 
    75.05      195.  19.88   0.80  9.504E-02
    77.19      122.  29.76   0.80  9.772E-02
    84.57      189.  27.55   1.01  1.070E-01
    92.57      877.   6.71   0.99  1.119E-01    92.59   5.584  3.250E+00 TH234 
                                                93.35   5.561  3.261E+00 AC228 
   185.59      465.   9.73   0.99  9.859E-02   185.72  54.000  2.021E-01 U235  
                                               185.99   3.280  3.329E+00 Ra226 
   238.46      259.  13.84   0.95  8.658E-02   238.63  43.300  1.600E-01 PB212 
   295.07      130.  23.13   0.90  7.372E-02   295.09  19.300  2.115E-01 PB214 
   351.88      138.  20.40   0.87  6.082E-02   351.93  37.600  1.397E-01 PB214 
   510.95     1078.   5.92   2.15  4.373E-02   511.86  20.000  2.856E+00 RH106 
   582.98      126.  25.20   0.97  3.887E-02   583.02  84.500  8.880E-02 TL208 
   609.07      167.  22.30   0.62  3.711E-02   609.31  46.090  2.256E-01 BI214 
  1001.54       94.  22.00   0.55  2.198E-02  1001.00   0.837  1.183E+01 PA234M
  1119.61      117.  20.71   1.65  1.989E-02  1120.29  15.100  9.043E-01 BI214 
                                              1120.55  99.987  1.366E-01 Sc46  
                                              1121.30  34.900  3.916E-01 Ta182 
  1461.16      124.  17.88   1.53  1.608E-02  1460.83  10.670  1.679E+00 K40   
  1764.92       75.  14.64   1.20  1.381E-02  1764.49  15.400  8.201E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.48    75.01       608.       171. 1.796E+03   24.81   0.560  -      s 
   308.04    77.16       537.       135. 1.382E+03   28.47   1.123  -      s 
   337.67    84.57       795.       189. 1.765E+03   27.55   1.011  -      s 
  2042.68   510.95       512.      1078. 2.464E+04    5.92   2.155  -      s 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:34 AMPage  3
 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.90    46.61       563.       898.     0.021     5.56   0.776 
 TH-234    252.67    63.31       821.       609.     0.014     9.50   0.860 
 TH-234    369.67    92.57       817.       877.     0.020     6.71   0.986s
 Ra-226    741.59   185.59       498.       465.     0.011     9.73   0.995 
 PB-212    952.99   238.46       342.       259.     0.006    13.84   0.951 
 PB-214   1179.37   295.07       258.       130.     0.003    23.13   0.902 
 PB-214   1406.52   351.88       231.       138.     0.003    20.40   0.867 
 TL-208   2330.77   582.98       196.       126.     0.003    25.20   0.974s
 BI-214   2435.14   609.07       260.       167.     0.004    22.30   0.622s
 PA-234M  4005.22  1001.54        69.        94.     0.002    22.00   0.552s
 BI-214   4477.66  1119.61        75.       117.     0.003    20.71   1.650 
 K-40     5844.57  1461.16        68.       124.     0.003    17.88   1.531s
 BI-214   7060.59  1764.92         9.        75.     0.002    14.64   1.200s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.6792E+00                                      4.66E+11             
                          1460.83 1.679E+00  (  5.529E-01 1.79E+01 1.07E+01 G  
 
TL-208   N   8.8797E-02                                      6.98E+02             
                           583.02 8.880E-02 @(  4.789E-02 2.52E+01 8.45E+01 G  
                           277.28 0.000E+00 &   4.011E-01 8.90E+01 6.31E+00 G  
                           860.56 0.000E+00 %   2.014E-01 1.44E+02 1.24E+01 G  
 
PB-210   N   8.2349E+00                                      8.14E+03             
                            46.54 8.235E+00  (  1.038E+00 5.56E+00 4.25E+00 G  
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 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.5999E-01                                      6.98E+02             
                           238.63 1.600E-01  (  5.491E-02 1.38E+01 4.33E+01 G  
                           300.03 0.000E+00     7.165E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.6408E-01                                      5.84E+05             
                           351.93 1.397E-01  (  7.446E-02 2.04E+01 3.76E+01 G  
                           295.09 2.115E-01  (  1.262E-01 2.31E+01 1.93E+01 G  
                           242.00 0.000E+00     2.677E-02 0.00E+00 7.43E+00 GA 
 
BI-214   N   2.2563E-01                                      5.84E+05             
                           609.31 2.256E-01 *(  1.055E-01 2.23E+01 4.61E+01 G  
                          1120.29 9.043E-01 +   3.312E-01 2.07E+01 1.51E+01 G  
                          1764.49 8.201E-01 +   1.788E-01 1.46E+01 1.54E+01 G  
 
TH-234   N   4.6016E+00                                      1.63E+12             
                            63.29 4.602E+00  (  1.030E+00 9.50E+00 3.81E+00 G  
                            92.59 3.250E+00 -   5.035E-01 6.71E+00 5.58E+00 G  
 
PA-234M  N   1.1829E+01                                      1.63E+12             
                          1001.00 1.183E+01  (  5.212E+00 2.20E+01 8.37E-01 G  
                           766.41 0.000E+00 %   1.134E+01 5.16E+01 2.94E-01 G  
 
Ra-226       3.3292E+00                                      5.84E+05             
                           185.99 3.329E+00  (  7.647E-01 9.73E+00 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.3920E-01
 NA-22   <    5.5861E-02
 K-40         1.6792E+00   1.7884E+01%               5.529E-01
 Sc-46   <    3.8352E-02
 CR-51   <    2.3428E-01
 MN-54   <    5.2605E-02
 FE-59   <    8.0282E-02
 Co-56   <    3.1891E-02
 CO-57   <    2.1422E-02
 CO-58   <    3.2456E-02
 CO-60   <    5.9217E-02
 ZN-65   <    4.3180E-02
 NB-94   <    4.7612E-02
 ZR-95   <    5.4796E-02
 NB-95   <    3.9282E-02
 RU-103  <    3.3203E-02
 RH-106  <    2.6089E-01
 AG-108M <    3.2434E-02
 AG-110M <    5.3848E-02
 SN-113  <    2.1696E-02
 SB-124  <    4.8670E-02
 SB-125  <    9.9760E-02
 I-131   <    4.0123E-02
 BA-133  <    3.8868E-02
 CS-134  <    1.9441E-02
 CS-137  <    2.1049E-02
 CE-139  <    1.4436E-02
 Ba-140  <    1.1769E-01
 La-140  <    3.5300E-02
 CE-141  <    4.5381E-02
 CE-144  <    1.7419E-01
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 PM-144  <    3.9436E-02
 EU-152  <    1.1211E-01
 EU-154  <    4.1046E-01
 EU-155  <    1.0340E-01
 HF-181  <    3.9498E-02
 Ta-182  <    2.0943E-01
 Hg-203  <    2.7746E-02
 TL-208 #     8.8797E-02   2.5198E+01%               4.789E-02
 pm-146  <    1.3979E-01
 y-88    <    6.1913E-02
 PB-210       8.2349E+00   5.5589E+00%               1.038E+00
 PB-212       1.5999E-01   1.3841E+01%               5.491E-02
 PB-214       1.6408E-01   1.5420E+01%               7.446E-02
 BI-207  <    3.4449E-02
 BI-212  <    4.8532E-01
 BI-214       2.2563E-01   2.2302E+01%               1.055E-01
 BI-210M <    2.8273E-02
 RA-224  <    6.2438E-01
 AC-228  <    1.9135E-01
 TH-227  <    2.2610E-01
 TH-229  <    4.5635E-01
 TH-234       4.6016E+00   9.5041E+00%               1.030E+00
 PA-231  <    5.2102E-01
 PA-233  <    3.5987E-02
 PA-234  <    1.4574E-01
 PA-234M      1.1829E+01   2.1996E+01%               5.212E+00
 Ra-226       3.3292E+00   9.7266E+00%               7.647E-01
 U-235   <    1.9900E-01
 AM-241  <    9.5179E-02
 Np-237  <    1.0480E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.031E+01  DPS           
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Gamma Spectroscopy Run Log

Detector: GV3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  18:49 JLWIC 160-11762/1

Batch

Analysis

11762

Count

JLWICV 160-11762/203/27/12  22:50 11762

JLWACVTOP 160-102033/101/29/14  07:21 102033

SMPICB 160-103845/102/07/14  17:52 103845

CCV 160-104077/102/10/14  00:01 104077

SMPCCV 160-104077/202/10/14  00:23 104077

SMPCCB 160-104077/302/10/14  00:44 104077

SMPMB 160-99836/1-A02/10/14  02:01 104077 GA-01-R9983630

ZZZZZ02/10/14  02:45 10407730

SMPMB 160-99826/1-A02/10/14  07:56 104077 GA-01-R9982630

ZZZZZ02/10/14  11:31 104077

ZZZZZ02/10/14  11:51 10407730

SMP160-5175-30 TI12-233-SU2FSS-03002/10/14  13:02 104077 GA-01-R9982630

TCCLBA 

160-103908/1-A

02/10/14  14:11 104077

TCCLBB 

160-103908/2-A

02/10/14  14:31 104077

TCCLBC 

160-103908/3-A

02/10/14  14:53 104077

SMP160-5175-7 TI12-233-SU2FSS-00702/10/14  15:11 104077 GA-01-R9983330

SMP160-5175-16 TI12-233-SU2FSS-01602/10/14  16:01 104077 GA-01-R9983330

ZZZZZ02/10/14  18:48 104077

ZZZZZ02/10/14  19:09 104077

ZZZZZ02/10/14  19:26 104077

ZZZZZ02/10/14  19:41 104077

ZZZZZ02/10/14  19:53 104077

Detector: GV4

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/30/12  13:58 JLWIC 160-11761/1

Batch

Analysis

11761

Count

JLWICV 160-11761/204/02/12  16:50 11761

JLWACVTOP 160-38300/102/27/13  16:17 38300

SMPICB 160-103846/102/07/14  17:53 103846

CCV 160-104078/102/10/14  00:02 104078

SMPCCV 160-104078/202/10/14  00:25 104078

SMPCCB 160-104078/302/10/14  00:45 104078

SMPLCS 160-99836/2-A02/10/14  02:03 104078 GA-01-R9983630

ZZZZZ02/10/14  02:46 10407830

SMPLCS 160-99826/2-A02/10/14  07:55 104078 GA-01-R9982630

ZZZZZ02/10/14  11:32 104078

SMP160-5175-21 TI12-233-SU2FSS-02102/10/14  11:52 104078 GA-01-R9982630

ZZZZZ02/10/14  13:04 10407830

TCCLBB 

160-103908/2-A

02/10/14  14:13 104078

TCCLBC 

160-103908/3-A

02/10/14  14:32 104078

TCCLBA 

160-103908/1-A

02/10/14  14:51 104078

ZZZZZ02/10/14  15:13 10407830

SMP160-5175-17 TI12-233-SU2FSS-01702/10/14  16:03 104078 GA-01-R9983330

ZZZZZ02/10/14  18:49 104078

ZZZZZ02/10/14  19:08 104078
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Gamma Spectroscopy Run Log

Detector: GV4 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

02/10/14  19:27 ZZZZZ

Batch

Analysis

104078

Count

ZZZZZ02/10/14  19:40 104078

Detector: GV5

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/26/12  15:05 JLWIC 160-12297/1

Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297

JLWACVTOP 160-101796/101/28/14  09:57 101796

SMPICB 160-103837/102/07/14  17:53 103837

CCV 160-104075/102/10/14  00:01 104075

SMPCCV 160-104075/202/10/14  00:22 104075

SMPCCB 160-104075/302/10/14  00:43 104075

ZZZZZ02/10/14  02:01 10407530

ZZZZZ02/10/14  02:44 10407530

ZZZZZ02/10/14  07:56 10407530

SMP160-5175-22 TI12-233-SU2FSS-02202/10/14  11:50 104075 GA-01-R9982630

ZZZZZ02/10/14  13:02 10407530

TCCLBC 

160-103908/3-A

02/10/14  14:10 104075

TCCLBA 

160-103908/1-A

02/10/14  14:33 104075

TCCLBB 

160-103908/2-A

02/10/14  14:53 104075

SMP160-5175-9 TI12-233-SU2FSS-00902/10/14  15:14 104075 GA-01-R9983330

SMP160-5175-18 TI12-233-SU2FSS-01802/10/14  15:59 104075 GA-01-R9983330

ZZZZZ02/10/14  18:48 104075

ZZZZZ02/10/14  19:09 104075

ZZZZZ02/10/14  19:26 104075

ZZZZZ02/10/14  19:40 104075

Detector: GV7

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  08:10 JLWIC 160-12302/1

Batch

Analysis

12302

Count

JLWICV 160-12302/203/27/12  15:25 12302

JLWACVTOP 160-101797/101/28/14  18:43 101797

SMPICB 160-103838/102/07/14  17:13 103838

SMPCCB 160-104076/102/10/14  00:02 104076

CCV 160-104076/202/10/14  00:44 104076

SMPCCV 160-104076/302/10/14  01:05 104076

ZZZZZ02/10/14  02:01 10407630

ZZZZZ02/10/14  02:45 10407630

ZZZZZ02/10/14  07:55 10407630

SMP160-5176-A-21-H DU02/10/14  11:48 104076 GA-01-R9982630

ZZZZZ02/10/14  13:34 10407630

SMP160-5175-6 TI12-233-SU2FSS-00602/10/14  15:15 104076 GA-01-R9983330

SMP160-5175-19 TI12-233-SU2FSS-01902/10/14  16:01 104076 GA-01-R9983330

Detector: GV9

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

05/03/12  13:37 JLWIC 160-12326/1

Batch

Analysis

12326

Count
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Gamma Spectroscopy Run Log

Detector: GV9 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

06/14/12  10:54 JLWICV 160-12326/2

Batch

Analysis

12326

Count

JLWACVTOP 160-101591/101/27/14  09:57 101591

SMPICB 160-103821/102/07/14  12:51 103821

CCV 160-104074/102/10/14  00:03 104074

SMPCCV 160-104074/202/10/14  00:24 104074

SMPCCB 160-104074/302/10/14  00:55 104074

ZZZZZ02/10/14  01:56 10407430

ZZZZZ02/10/14  02:41 10407430

ZZZZZ02/10/14  07:51 10407430

ZZZZZ02/10/14  11:44 10407430

SMP160-5175-23 TI12-233-SU2FSS-02302/10/14  12:55 104074 GA-01-R9982630

ZZZZZ02/10/14  14:18 10407430

SMP160-5175-4 TI12-233-SU2FSS-00402/10/14  14:58 104074 GA-01-R9983330

SMP160-5175-1 DU TI12-233-SU2FSS-001 DU02/10/14  15:46 104074 GA-01-R9983330

SMP160-5175-20 TI12-233-SU2FSS-02002/10/14  16:29 104074 GA-01-R9983330

SMP160-5175-31 TI12-233-SU2FSS-03102/10/14  20:39 104074 GA-01-R9983630

CCV 160-105519/102/14/14  00:01 105519

SMPCCV 160-105519/202/14/14  00:23 105519

SMPCCB 160-105519/302/14/14  07:51 105519

SMP160-5175-8 TI12-233-SU2FSS-00802/14/14  17:21 105519 GA-01-R9983330

ZZZZZ02/14/14  18:14 10551930

Detector: GV10

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/28/12  22:11 JLWIC 160-12330/1

Batch

Analysis

12330

Count

JLWICV 160-12330/203/29/12  03:37 12330

JLWACVTOP 160-101607/101/28/14  07:34 101607

SMPICB 160-103822/102/07/14  12:52 103822

CCV 160-104072/102/10/14  00:04 104072

SMPCCV 160-104072/202/10/14  00:26 104072

SMPCCB 160-104072/302/10/14  00:56 104072

ZZZZZ02/10/14  01:57 10407230

ZZZZZ02/10/14  02:42 10407230

ZZZZZ02/10/14  07:51 10407230

ZZZZZ02/10/14  11:44 10407230

SMP160-5175-24 TI12-233-SU2FSS-02402/10/14  12:56 104072 GA-01-R9982630

ZZZZZ02/10/14  14:18 10407230

SMP160-5175-5 TI12-233-SU2FSS-00502/10/14  14:59 104072 GA-01-R9983330

SMP160-5175-10 TI12-233-SU2FSS-01002/10/14  15:46 104072 GA-01-R9983330

SMP160-5175-31 DU TI12-233-SU2FSS-031 DU02/10/14  21:31 104072 GA-01-R9983630

Detector: GV11

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/29/12  03:38 JLWIC 160-12339/1

Batch

Analysis

12339

Count

JLWICV 160-12339/204/17/12  21:25 12339

JLWACVTOP 160-101794/101/28/14  12:12 101794

SMPICB 160-103823/102/07/14  12:52 103823

CCV 160-104073/102/10/14  00:04 104073

SMPCCV 160-104073/202/10/14  00:26 104073

SMPCCB 160-104073/302/10/14  00:56 104073

ZZZZZ02/10/14  01:58 10407330
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Gamma Spectroscopy Run Log

Detector: GV11 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3002/10/14  02:42 ZZZZZ

Batch

Analysis

104073

Count

ZZZZZ02/10/14  07:53 10407330

ZZZZZ02/10/14  11:45 10407330

SMP160-5175-25 TI12-233-SU2FSS-02502/10/14  12:57 104073 GA-01-R9982630

SMPMB 160-99833/1-A02/10/14  15:00 104073 GA-01-R9983330

SMP160-5175-11 TI12-233-SU2FSS-01102/10/14  15:47 104073 GA-01-R9983330

Detector: GV12

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

10/02/12  10:16 JLWIC 160-13156/1

Batch

Analysis

13156

Count

JLWICV 160-13156/210/04/12  09:10 13156

JLWACVTOP 160-101795/101/28/14  14:18 101795

SMPICB 160-103824/102/07/14  12:53 103824

CCV 160-104071/102/10/14  00:15 104071

SMPCCV 160-104071/202/10/14  00:36 104071

SMPCCB 160-104071/302/10/14  00:57 104071

ZZZZZ02/10/14  01:59 10407130

ZZZZZ02/10/14  02:43 10407130

ZZZZZ02/10/14  07:54 10407130

ZZZZZ02/10/14  11:46 10407130

SMP160-5175-26 TI12-233-SU2FSS-02602/10/14  12:57 104071 GA-01-R9982630

SMPLCS 160-99833/2-A02/10/14  15:01 104071 GA-01-R9983330

SMP160-5175-12 TI12-233-SU2FSS-01202/10/14  15:48 104071 GA-01-R9983330

Detector: GV14

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

04/23/12  09:56 JLWIC 160-12359/1

Batch

Analysis

12359

Count

JLWICV 160-12359/204/24/12  08:12 12359

JLWACVTOP 160-101066/101/24/14  08:37 101066

SMPICB 160-103829/102/07/14  12:50 103829

CCB 160-104064/102/10/14  00:03 104064

CCV 160-104064/202/10/14  00:55 104064

SMPCCV 160-104064/302/10/14  01:17 104064

SMPCCB 160-104064/402/10/14  01:39 104064

ZZZZZ02/10/14  02:41 10406430

ZZZZZ02/10/14  07:52 10406430

ZZZZZ02/10/14  10:17 104064

ZZZZZ02/10/14  11:41 10406430

SMP160-5175-27 TI12-233-SU2FSS-02702/10/14  12:58 104064 GA-01-R9982630

SMP160-5175-1 TI12-233-SU2FSS-00102/10/14  15:02 104064 GA-01-R9983330

SMP160-5175-13 TI12-233-SU2FSS-01302/10/14  15:49 104064 GA-01-R9983330

Detector: GV15

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/22/12  11:06 JLWIC 160-12362/1

Batch

Analysis

12362

Count

JLWICV 160-12362/203/23/12  06:10 12362

JLWACVTOP 160-101162/101/24/14  15:13 101162

SMPICB 160-103830/102/07/14  12:51 103830

SMPCCB 160-104065/102/10/14  00:04 104065

CCV 160-104065/202/10/14  00:56 104065
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Gamma Spectroscopy Run Log

Detector: GV15 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

02/10/14  01:17 SMPCCV 160-104065/3

Batch

Analysis

104065

Count

ZZZZZ02/10/14  01:57 10406530

ZZZZZ02/10/14  02:42 10406530

ZZZZZ02/10/14  07:53 10406530

ZZZZZ02/10/14  11:42 10406530

SMP160-5175-28 TI12-233-SU2FSS-02802/10/14  12:59 104065 GA-01-R9982630

SMP160-5175-2 TI12-233-SU2FSS-00202/10/14  15:02 104065 GA-01-R9983330

SMP160-5175-14 TI12-233-SU2FSS-01402/10/14  15:49 104065 GA-01-R9983330

Detector: GV17

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/26/12  06:29 JLWIC 160-12390/1

Batch

Analysis

12390

Count

JLWICV 160-12390/203/26/12  09:29 12390

JLWACVTOP 160-100896/101/23/14  11:17 100896

SMPICB 160-103832/102/07/14  12:51 103832

SMPCCB 160-104066/102/10/14  00:04 104066

CCV 160-104066/202/10/14  00:56 104066

SMPCCV 160-104066/302/10/14  01:17 104066

ZZZZZ02/10/14  01:58 10406630

ZZZZZ02/10/14  02:43 10406630

ZZZZZ02/10/14  11:43 10406630

SMP160-5175-29 TI12-233-SU2FSS-02902/10/14  13:00 104066 GA-01-R9982630

SMP160-5175-3 TI12-233-SU2FSS-00302/10/14  15:03 104066 GA-01-R9983330

SMP160-5175-15 TI12-233-SU2FSS-01502/10/14  15:50 104066 GA-01-R9983330
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Shaw Environmental and Infrastructure Tnc. (a CB&J company) 
Federal Services Division 

4005 PortChicago Hwy 1 
Concord, CA 94520 

Project Manager: Ulrika Messer 
{Name & pnone :tfJ 

Send Report To: Patricia Flynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 
City: Concord, CA, 94520 

Sampler's Name(s): 

Sample ID Number Sample Description 

12-233-SU2FSS-001 Building 233 FSS SU2 

HTI12-233-SU2FSS-002 !Building 233 FSS SU2 

IT112-233-SU2FSS-003 !Building 233 FSS SU2· 

ITI12-233-SU21FSS-004 !Building 233 FSS SU2 

12-233-SU2FSS-005 !Building 233 FSS SU2 

TI12-233-SU2FSS--006 !Building 233 FSS SD2 

i 2-233-SU2FSS-007 !Building 233 FSS SU2 

TI12-233-SU2FSS-008 !Building 233 r--SS SU2 

TI12-233-SU2FSS-009 

D 3-day o 7-day 

Project Name/ location: 
-seea!il:!ofl=' ": 

Shipment Date: -"-'rr:-• -'''""''-~-r--..,,...,......,,,..-~=-
waybill Number: li-da3v ?fi!ON-=- , --
lab Destination: TestAmerica St Laius 

Lab Contact Name I ph. #: Erfka Gish ---------------
Preservative (water} 

~ 
Preservative (soil) CJ) 

·~ 
c: ·;s 

a; o§ Container Type :a '!lo 0 

G CP 1 I 16 oz Plastic 

G CPI 1 I 16 oz Plastic 

G CPI 1 I 16 oz Plastic 

G CPI i I i 6 oz Plastic 

G CP 1 16 oz Plastic 

G CP i 16 qzP!astic 

G CP 1 16 oz Plastic 

G CP 1 16 oz Plastic 

Project Specific: 

ell 
E 
E 
(!) 
<!) 

NIA 

x 
x 

x 
x 
x 
x 

x 

x 

Ref. Document# Tl_Building 233FSS 029 

Page ____ _ 

Analyses Requested 

of 

;i-:: 
0: 
::!. 
ID 
(i; 
0: 
ID 
(/) 
0 a 

~ 

G =Grab 

4 

Date: Date: 1{ f 'S"/4 OW= Drinking Water 
Time: 11me: O-f;~ GW =Ground Water 

SO=Soil 
SL=Sludge 

Date: Date: WW= Waste Water CP = Chip Samples 
Time: Time: A= Air ABS=Asbestos, PO=Pipe Openning 
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Shaw E:nv;ronmentaf and Infrastructure Inc. (a CB&l company) 
Federal Services Division 

1 4oo5Portchic~g~H;,;y I 
Concord, CA 94520 

Project Manager: Ulrika Messer 
1..Name & phone:;FJ 

send Report To: Patricia Rynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 

City: Concord, CA, 94520 

Sampler's Name(s): (2.L,{ f:,.M.[ (}R. 
Sample ID Number Sample Description 

Tl12-233-SU2FSS-01 O !Building 233 FSS SU2 

u n12-233-SU2FSS-011 !Building 233 FSS SU2 

IT112-233-SU2FSS-012 !Building 233 FSS SU2 

IT112-233-SU2FSS-013 !Building 233 FSS SU2 

Tl12-233-SU2FSS-014 !Building 233 FSS SU2 

---
lli2-233-SU2FSS-015 !Building 233 FSS SU2 

1112-233-SU2FSS-016 Building 233 FSS SU2 

ll12-233-SU2FSS-Oi 7 Building 233 FSS SU2 

TI12-233-SU2FSS-018 

Special Instructions: 

Standard TAT 0 O 3-day O 7-day 

Date: 

Time: 

Project Name J Location: ?!le ' ' CPW 

Shipment Date: f frq/f'f 
Waybill Number: cYS 9/i&J 
Lab Destination: TestAmerica St Laius 

Lab Contact Name I ph. #: Erika Gish 
~~~~~~~~~~~~~~ 

Preservative (water) 

Preservative (soil) 

Container Type 

-
16 oz Plastic 

G CP 1 16 oz Plastic 

G CPI 1 I 16 oz Plastic 

G CPI 1 I 16 oz Plastic 

G CPI 1 I 16 oz Plastic 

G CP i 16 oz Plastic 

G CP 1 16 oz Plastic 

G CPI 1 I 16 oz Plastic 

Project Specific: 

Date: 

Time: 

c: 
~ 
en 

"' E 
E 
"' (!j 

NIA 

x 

x 

x 
x 
x 
x 
x 
x 

Ret. Document¥. 11 Building 233FSS 1329 

Page 2 

Analyses Requested 

Method Codes 

C =Compostte 

Matrix Codes 
Drinking Water 

of 

~ 
:::t 

~ 
a: 
(!) 
(J) 

0 
Cl 

G= Grab 

SO =Soil 

4 

SL =Sludge 

CP =Chip Samples 

= Air ABS=Asbestos, PO=Pipe Openning 

-· -- ··-·- ~~~ .... ~~-Jl!;,0>09~---
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Shaw Environmental and Infrastructure Inc. (a CB&! company) 
Federal Services Division 

1

4005 Port Chicago Hwy . , 

.Concord, CA 94520 

Project Manager: Ulrika Messer 
(Nam~ & phone #} 

Send Report To: Patricia Flynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 

City: Concord, CA, 94520 

Sampler's Name{s): 

Sample ID Number Sample Description 

-233-SU2FSS-019 

2-233-SU2FSS-020 

12-233-SU2FSS-021 "lding 233 FSS SU2 

TI12-233-SU2FSS-022 Building 233 FSS SU2 

TI12-233-SU2FSS-023 Building 233 FSS SU2 

Tl12-233..SU2FSS-024 Building 233 FSS SU2 

Tl12-233-SU2FSS-025 Building 233 FSS SU2 

TI12-233-SU2FSS-026 Building 233 FSS SU2 

Tl12-233-SU2FSS-027 

lnstruc.tions: 

O 3-day o 7-day 

Dat<;i: 

Time: 

Date: 

Time: 

Project Name f Location: 
~ 

Purchase Order#: 85549 ---
Shipment Date: t/t'f/tt 

Waybill Number: [JPS,. 51 't '1 
Lab Destination: TestAmerica St Loius 

Lab Contact Name f ph. #: Erika Gish 

Preservative (water) 

Collection Information D 
~ 

Preservative (soil) <ll 

~ 
t:: 
Jg 

113 0 § Container Type ::: ~ c 

G I CP 1 16 oz Plastic 

G l CP l 1 I 16 oz Plastic 

G I CPI 1 I 16 oz Plastic 

G I CP l 1 I 16 oz Plastic 

G I CPI i ! 16 oz Plastic 

G I CPI 1 I 16 oz Plastic 

G I CP i i I 16 oz Plastic 

G I CPI 1 I 16 oz Plastic 

Project Specific: 

c 
(!! 
0 
(/) 

Ctl 
E 
E 
<tl 
CJ 

I NIA 

I x 
-

I x 
-

I x 
-

I x 
-

I x 
-

I x 
-

I x 
-

I x 
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Analyses Requested 

::J: a: 
::1. 

~ 
(!! 

0:: 
(!) 

"" 0 
Cl 

G =Grab 

Date: '{ 'T// .j l°W = Drinking Water 
,._ Time: OZ(~ GW =Ground Water 

SO =Soll 

SL =Sludge 
Date: 

Time: 

WW= Waste Water 

A = Air 

CP = Chip Samples 

ABS=Asbestos, PO=Pipe Openning 

~~~~~~~~~--~~~~~~~~~~~~~~~~~~=======-~~~~~~~~~==~~~~~~~~~~~~~~~~~~,==-=---=- -==""""''" ~-- ~~- =~ ~- • 
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Shaw Environmental and Infrastructure Inc. (a CB&/ company) 
Federal Services Division 

1

4005 Port Chicago Hwy 

Concord, CA 94520 

Project Manager: Ulrika Messer 
(Name & pHone 'IF) 

send Report To: Patricia Rynn 
Phone/Fax: Number: 925-288-2037 

Address.: 4005 Port Chicago Hwy 
city: Concord, CA, 94520 

Sampler's Name(s): 

Sample ID Number Sample Description 

12-233-SU2FSS-028 Building 233 FSS SU2 

12-233-SU2FSS-029 Building 233 FSS SU2 

TI12-233-SU2FSS-030 Building 233 FSS SU2 

112-233-SU2FSS-031 Building 233 FSS SU2 

Instructions: 

o 3-day o 7-ctay 

lime: 

Date: 

Time: 

Shipment Date: t/ttff Y 
Waybill Number: l)f'.> 5/'1ZJ 
lab Destination: TestAmerica St Loius 

Lab Contact Name I ph. #: Erika Gjsh 

'J 

~~~~~~~~~~~~~~ 

Preservative (water) 

Preservative (soil) 

Container Type 

16 oz Plastic 

i6oz Plastic 

G CP 16 oz Plastic 

G CP i 6 oz Plastic 

Project Specific: 

Date: 

lime: 

t: 
(ll 
c 

(J) 

(ll 

E 
E 
(II 

.<!J 

NIA 

x 

x 

x 
x 

Ref. Document :IF Tl_Building 233FSS_029 
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Analyses Requested 

~ 
::1. 

OJ 
rt; 
0: 

2 
0 

'b 

G =Grab 

SO=Soil 

SL=Sludge 

CP = Chip Samples WW= Waste Water 

A = Air ABS=Asbestos, PO=Pipe Openning 

-------------------~-~-~-=~~~=~~~~-=-~-~~~~~~=-=~=~~~---~~----~·· -~---~-,. --~-· ---··-- -· 



Login Sample Receipt Checklist

Client: Shaw Environmental &Infrastructure  CB&I Job Number: 160-5175-2

Login Number: 5175

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis Page 1443 of 1443



     

Table H.3  
Building 233 Site SU 2 FSS Biased Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

TI233-SU2BI-FSS-001 0.566   0.109 0.566 

TI233-SU2BI-FSS-002 0.942   0.172 0.942 

TI233-SU2BI-FSS-003 0.868   0.120 0.868 

TI233-SU2BI-FSS-004 0.710   0.145 0.710 

TI233-SU2BI-FSS-005 0.726   0.079 0.726 

TI233-SU2BI-FSS-006 0.437   0.118 0.437 

Project Screening Criterion 1.690 

Number of Samples 6     6 

Average 0.708     0.708 

Standard Deviation 0.187     0.187 

Minimum 0.437     0.437 

Maximum 0.942     0.942 

Median 0.718     0.718 

Skewness -0.274     -0.274 

Kurtosis -0.801     -0.801 
 
Notes: 
a Units are picocuries per gram (pCi/g). 
b “U” indicates “Result is less than the sample detection limit”; “J” indicates “Result is greater than the sample detection limit but less than the 
stated reporting limit.” 
c If the reported result is less than the method detection limit, the method detection limit is reported in this column.  
 
≥ greater than or equal to 
226Ra radium-226 
MDL method detection limit 

 

 
 

   H.3-1 



ANALYTICAL REPORT

Job Number: 160-5428-2

Job Description: Treasure Island 122412

For:
Shaw Environmental &Infrastructure  CB&I

4005 Port Chicago Highway
Concord, CA  94520-1120

Attention: Ms. Patricia Flynn

_____________________________________________

Approved for release.
Erika K Gish
Project Manager II
3/6/2014 3:04 PM

Erika K Gish, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
erika.gish@testamericainc.com

03/06/2014  

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Job Narrative

160-5428-2

Comments

No additional comments. 

Receipt 

The samples were received on 2/6/2014 8:40 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 20.7º C.

RAD 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Page 4 of 434



Detection Summary
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Client Sample ID: TI233-SU2BI-FSS-001 Lab Sample ID: 160-5428-1

 No Detections.

Client Sample ID: TI233-SU2BI-FSS-002 Lab Sample ID: 160-5428-2

 No Detections.

Client Sample ID: TI233-SU2BI-FSS-003 Lab Sample ID: 160-5428-3

 No Detections.

Client Sample ID: TI233-SU2BI-FSS-004 Lab Sample ID: 160-5428-4

 No Detections.

Client Sample ID: TI233-SU2BI-FSS-005 Lab Sample ID: 160-5428-5

 No Detections.

Client Sample ID: TI233-SU2BI-FSS-006 Lab Sample ID: 160-5428-6

 No Detections.

TestAmerica St. Louis

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5428-1Client Sample ID: TI233-SU2BI-FSS-001
Matrix: SolidDate Collected: 02/05/14 09:46

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.353 U

(2σ+/-)

0.381

(2σ+/-)

103/05/14 03:0702/12/14 10:52pCi/g0.619

LOQ MDC

0.378

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/12/14 10:52 03/05/14 03:07 10.1190.1980.1800.798Actinium 228

pCi/g 02/12/14 10:52 03/05/14 03:07 10.9720.5720.571U0.300Bismuth-212

pCi/g 02/12/14 10:52 03/05/14 03:07 10.1090.1410.1280.566Bismuth-214

pCi/g 02/12/14 10:52 03/05/14 03:07 10.07340.04040.0404U-0.00301Cesium-137

pCi/g 02/12/14 10:52 03/05/14 03:07 11.801.071.07U0.516Lead-210

pCi/g 02/12/14 10:52 03/05/14 03:07 10.1130.1350.1130.574Lead-212

pCi/g 02/12/14 10:52 03/05/14 03:07 10.09560.1400.1170.740Lead-214

pCi/g 02/12/14 10:52 03/05/14 03:07 10.6392.771.8420.2Potassium-40

pCi/g 02/12/14 10:52 03/05/14 03:07 11.390.6080.608U0.298Protactinium-231

pCi/g 02/12/14 10:52 03/05/14 03:07 10.1090.5000.1410.1280.566Radium-226

pCi/g 02/12/14 10:52 03/05/14 03:07 10.1190.1980.1800.798Radium-228

pCi/g 02/12/14 10:52 03/05/14 03:07 10.04790.06030.05680.194Thallium-208

pCi/g 02/12/14 10:52 03/05/14 03:07 11.801.081.08U0.721Thorium-234

pCi/g 02/12/14 10:52 03/05/14 03:07 10.4460.06460.0645U0.0304Uranium-235

pCi/g 02/12/14 10:52 03/05/14 03:07 11.801.081.08U0.721Uranium-238

pCi/g 02/12/14 10:52 03/05/14 03:07 10.1130.1350.1130.574Thorium 228

Lab Sample ID: 160-5428-2Client Sample ID: TI233-SU2BI-FSS-002
Matrix: SolidDate Collected: 02/05/14 10:07

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.000 U

(2σ+/-)

0.163

(2σ+/-)

103/05/14 03:0902/12/14 10:52pCi/g0.300

LOQ MDC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/12/14 10:52 03/05/14 03:09 10.2070.2460.2231.01Actinium 228

pCi/g 02/12/14 10:52 03/05/14 03:09 11.050.6050.605U0.245Bismuth-212

pCi/g 02/12/14 10:52 03/05/14 03:09 10.1720.2290.2070.942Bismuth-214

pCi/g 02/12/14 10:52 03/05/14 03:09 10.08470.04730.0473U0.0110Cesium-137

pCi/g 02/12/14 10:52 03/05/14 03:09 12.291.341.34U0.111Lead-210

pCi/g 02/12/14 10:52 03/05/14 03:09 10.1740.2050.1730.860Lead-212

pCi/g 02/12/14 10:52 03/05/14 03:09 10.1410.1770.1550.822Lead-214

pCi/g 02/12/14 10:52 03/05/14 03:09 10.6593.092.1222.0Potassium-40

pCi/g 02/12/14 10:52 03/05/14 03:09 12.110.3030.303U0.191Protactinium-231

pCi/g 02/12/14 10:52 03/05/14 03:09 10.1720.5000.2290.2070.942Radium-226

pCi/g 02/12/14 10:52 03/05/14 03:09 10.2070.2460.2231.01Radium-228

pCi/g 02/12/14 10:52 03/05/14 03:09 10.07750.08220.07840.239Thallium-208

pCi/g 02/12/14 10:52 03/05/14 03:09 12.061.511.50U0.980Thorium-234

pCi/g 02/12/14 10:52 03/05/14 03:09 10.4510.09000.0897U0.0732Uranium-235

pCi/g 02/12/14 10:52 03/05/14 03:09 12.061.511.50U0.980Uranium-238

pCi/g 02/12/14 10:52 03/05/14 03:09 10.1740.2050.1730.860Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5428-3Client Sample ID: TI233-SU2BI-FSS-003
Matrix: SolidDate Collected: 02/05/14 09:56

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.352

(2σ+/-)

0.162

(2σ+/-)

103/05/14 08:1702/12/14 10:52pCi/g0.200

LOQ MDC

0.155

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/12/14 10:52 03/05/14 08:17 10.1360.1840.1690.721Actinium 228

pCi/g 02/12/14 10:52 03/05/14 08:17 10.8470.5260.524U0.480Bismuth-212

pCi/g 02/12/14 10:52 03/05/14 08:17 10.1200.1860.1620.868Bismuth-214

pCi/g 02/12/14 10:52 03/05/14 08:17 10.07660.04300.0430U-0.00758Cesium-137

pCi/g 02/12/14 10:52 03/05/14 08:17 11.550.9810.972U1.13Lead-210

pCi/g 02/12/14 10:52 03/05/14 08:17 10.1090.1380.1040.696Lead-212

pCi/g 02/12/14 10:52 03/05/14 08:17 10.1030.1550.1300.811Lead-214

pCi/g 02/12/14 10:52 03/05/14 08:17 10.7952.651.8218.8Potassium-40

pCi/g 02/12/14 10:52 03/05/14 08:17 11.870.4040.404U0.200Protactinium-231

pCi/g 02/12/14 10:52 03/05/14 08:17 10.1200.5000.1860.1620.868Radium-226

pCi/g 02/12/14 10:52 03/05/14 08:17 10.1360.1840.1690.721Radium-228

pCi/g 02/12/14 10:52 03/05/14 08:17 10.05180.07280.06690.277Thallium-208

pCi/g 02/12/14 10:52 03/05/14 08:17 11.610.5400.534U0.753Thorium-234

pCi/g 02/12/14 10:52 03/05/14 08:17 10.3830.2290.229U0.125Uranium-235

pCi/g 02/12/14 10:52 03/05/14 08:17 11.610.5400.534U0.753Uranium-238

pCi/g 02/12/14 10:52 03/05/14 08:17 10.1090.1380.1040.696Thorium 228

Lab Sample ID: 160-5428-4Client Sample ID: TI233-SU2BI-FSS-004
Matrix: SolidDate Collected: 02/05/14 10:16

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.192 U

(2σ+/-)

0.259

(2σ+/-)

103/05/14 08:1602/12/14 10:52pCi/g0.418

LOQ MDC

0.258

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1320.2350.2220.763Actinium 228

pCi/g 02/12/14 10:52 03/05/14 08:16 11.190.7560.752U0.733Bismuth-212

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1450.1800.1650.710Bismuth-214

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1274.394.39U-0.0257Cesium-137

pCi/g 02/12/14 10:52 03/05/14 08:16 11.741.141.14U1.14Lead-210

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1180.1460.1190.651Lead-212

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1830.1610.1440.693Lead-214

pCi/g 02/12/14 10:52 03/05/14 08:16 10.8353.342.5121.5Potassium-40

pCi/g 02/12/14 10:52 03/05/14 08:16 12.450.4680.467U0.274Protactinium-231

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1450.5000.1800.1650.710Radium-226

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1320.2350.2220.763Radium-228

pCi/g 02/12/14 10:52 03/05/14 08:16 10.05170.09600.08810.367Thallium-208

pCi/g 02/12/14 10:52 03/05/14 08:16 12.000.6290.616U1.23Thorium-234

pCi/g 02/12/14 10:52 03/05/14 08:16 10.4790.2650.265U0.157Uranium-235

pCi/g 02/12/14 10:52 03/05/14 08:16 12.000.6290.616U1.23Uranium-238

pCi/g 02/12/14 10:52 03/05/14 08:16 10.1180.1460.1190.651Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5428-5Client Sample ID: TI233-SU2BI-FSS-005
Matrix: SolidDate Collected: 02/05/14 10:25

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.126 U

(2σ+/-)

0.168

(2σ+/-)

103/05/14 08:2402/12/14 10:52pCi/g0.980

LOQ MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/12/14 10:52 03/05/14 08:24 10.08640.2110.1900.894Actinium 228

pCi/g 02/12/14 10:52 03/05/14 08:24 10.8710.5320.530U0.422Bismuth-212

pCi/g 02/12/14 10:52 03/05/14 08:24 10.07880.1510.1310.726Bismuth-214

pCi/g 02/12/14 10:52 03/05/14 08:24 10.07200.03960.0396U-0.00531Cesium-137

pCi/g 02/12/14 10:52 03/05/14 08:24 11.501.071.06U1.03Lead-210

pCi/g 02/12/14 10:52 03/05/14 08:24 10.08870.1210.09110.610Lead-212

pCi/g 02/12/14 10:52 03/05/14 08:24 10.1270.1510.1310.711Lead-214

pCi/g 02/12/14 10:52 03/05/14 08:24 10.6442.661.9018.2Potassium-40

pCi/g 02/12/14 10:52 03/05/14 08:24 11.550.03210.0321U-0.0101Protactinium-231

pCi/g 02/12/14 10:52 03/05/14 08:24 10.07880.5000.1510.1310.726Radium-226

pCi/g 02/12/14 10:52 03/05/14 08:24 10.08640.2110.1900.894Radium-228

pCi/g 02/12/14 10:52 03/05/14 08:24 10.04370.07050.06470.270Thallium-208

pCi/g 02/12/14 10:52 03/05/14 08:24 11.351.101.081.94Thorium-234

pCi/g 02/12/14 10:52 03/05/14 08:24 10.3450.1560.156U0.109Uranium-235

pCi/g 02/12/14 10:52 03/05/14 08:24 11.351.101.081.94Uranium-238

pCi/g 02/12/14 10:52 03/05/14 08:24 10.08870.1210.09110.610Thorium 228

Lab Sample ID: 160-5428-6Client Sample ID: TI233-SU2BI-FSS-006
Matrix: SolidDate Collected: 02/05/14 10:35

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.274 U

(2σ+/-)

0.314

(2σ+/-)

103/05/14 09:1602/12/14 10:52pCi/g0.512

LOQ MDC

0.312

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/12/14 10:52 03/05/14 09:16 10.1910.1260.1210.346Actinium 228

pCi/g 02/12/14 10:52 03/05/14 09:16 10.7100.4170.416U0.223Bismuth-212

pCi/g 02/12/14 10:52 03/05/14 09:16 10.1180.1270.1190.437Bismuth-214

pCi/g 02/12/14 10:52 03/05/14 09:16 10.08870.009530.00953U0.000Cesium-137

pCi/g 02/12/14 10:52 03/05/14 09:16 11.450.8290.829U0.0690Lead-210

pCi/g 02/12/14 10:52 03/05/14 09:16 10.08840.1150.09530.493Lead-212

pCi/g 02/12/14 10:52 03/05/14 09:16 10.08560.1150.1060.441Lead-214

pCi/g 02/12/14 10:52 03/05/14 09:16 10.5501.881.3612.7Potassium-40

pCi/g 02/12/14 10:52 03/05/14 09:16 11.430.1620.161U0.0764Protactinium-231

pCi/g 02/12/14 10:52 03/05/14 09:16 10.1180.5000.1270.1190.437Radium-226

pCi/g 02/12/14 10:52 03/05/14 09:16 10.1910.1260.1210.346Radium-228

pCi/g 02/12/14 10:52 03/05/14 09:16 10.02590.04530.04210.162Thallium-208

pCi/g 02/12/14 10:52 03/05/14 09:16 11.320.4240.423U0.365Thorium-234

pCi/g 02/12/14 10:52 03/05/14 09:16 10.3340.1510.149U0.188Uranium-235

pCi/g 02/12/14 10:52 03/05/14 09:16 11.320.4240.423U0.365Uranium-238

pCi/g 02/12/14 10:52 03/05/14 09:16 10.08840.1150.09530.493Thorium 228

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-104501/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108746 Prep Batch: 104501

Actinium-227

Analyte

U 103/05/14 03:1002/12/14 10:52pCi/g0.367

MDCLOQ

0.02500.0250

(2σ+/-) (2σ+/-)

MB

-0.007702

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/05/14 03:1002/12/14 10:52pCi/g0.1110.05320.0532U0.02538Actinium 228

103/05/14 03:1002/12/14 10:52pCi/g0.8750.4780.478U0.1303Bismuth-212

103/05/14 03:1002/12/14 10:52pCi/g0.1862.122.12U-0.1142Bismuth-214

103/05/14 03:1002/12/14 10:52pCi/g0.06030.01610.0161U0.0000Cesium-137

103/05/14 03:1002/12/14 10:52pCi/g1.360.7580.753U0.7306Lead-210

103/05/14 03:1002/12/14 10:52pCi/g0.1120.08920.0892U-0.01343Lead-212

103/05/14 03:1002/12/14 10:52pCi/g0.1330.07350.0730U0.07632Lead-214

103/05/14 03:1002/12/14 10:52pCi/g0.89116.816.8U-0.4195Potassium-40

103/05/14 03:1002/12/14 10:52pCi/g1.370.7920.791U0.3996Protactinium-231

103/05/14 03:1002/12/14 10:52pCi/g0.1860.5002.122.12U-0.1142Radium-226

103/05/14 03:1002/12/14 10:52pCi/g0.1110.05320.0532U0.02538Radium-228

103/05/14 03:1002/12/14 10:52pCi/g0.06060.03930.0392U0.01584Thallium-208

103/05/14 03:1002/12/14 10:52pCi/g1.370.07090.0706U0.06301Thorium-234

103/05/14 03:1002/12/14 10:52pCi/g0.2760.1360.136U0.05649Uranium-235

103/05/14 03:1002/12/14 10:52pCi/g1.370.07090.0706U0.06301Uranium-238

103/05/14 03:1002/12/14 10:52pCi/g0.1120.08920.0892U-0.01343Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-104501/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108748 Prep Batch: 104501

Americium-241

Analyte

116-879996.0797.5 10.1 1.26

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.2 30.69 3.30 0.318 pCi/g 98 87 - 120

Cobalt-60 23.1 22.76 2.37 0.150 pCi/g 99 87 - 115

Client Sample ID: TI233-SU2BI-FSS-001Lab Sample ID: 160-5428-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108750 Prep Batch: 104501

Actinium-227

Analyte

10.12U-0.2580-0.353 U 0.395 0.655

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.798 0.7894 0.264 0.212 pCi/g 0.02 1

Bismuth-212 0.300 U 1.657 0.809 0.711 pCi/g 0.98 1

Bismuth-214 0.566 0.8577 0.216 0.165 pCi/g 0.82 1

Cesium-137 -0.00301 U 0.001337 U 0.0487 0.0898 pCi/g 0.05 1

Lead-210 0.516 U 1.119 U 2.03 2.79 pCi/g 0.19 1

Lead-212 0.574 0.6632 0.151 0.146 pCi/g 0.31 1

Lead-214 0.740 0.9037 0.192 0.137 pCi/g 0.49 1

Potassium-40 20.2 20.53 2.97 0.688 pCi/g 0.06 1

Protactinium-231 0.298 U 0.2925 U 0.270 2.36 pCi/g 0.01 1

Radium-226 0.566 0.8577 0.216 0.500 0.165 pCi/g 0.82 1

Radium-228 0.798 0.7894 0.264 0.212 pCi/g 0.02 1

Thallium-208 0.194 0.2341 0.0802 0.0775 pCi/g 0.29 1

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: TI233-SU2BI-FSS-001Lab Sample ID: 160-5428-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108750 Prep Batch: 104501

Thorium-234

Analyte

10.27U1.3850.721 U 1.41 1.93

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235 0.0304 U 0.3203 U 0.251 0.432 pCi/g 0.92 1

Uranium-238 0.721 U 1.385 U 1.41 1.93 pCi/g 0.27 1

Thorium 228 0.574 0.6632 0.151 0.146 pCi/g 0.31 1

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Rad

Prep Batch: 104501

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5428-1 TI233-SU2BI-FSS-001 Total/NA

Solid Fill_Geo-21160-5428-1 DU TI233-SU2BI-FSS-001 Total/NA

Solid Fill_Geo-21160-5428-2 TI233-SU2BI-FSS-002 Total/NA

Solid Fill_Geo-21160-5428-3 TI233-SU2BI-FSS-003 Total/NA

Solid Fill_Geo-21160-5428-4 TI233-SU2BI-FSS-004 Total/NA

Solid Fill_Geo-21160-5428-5 TI233-SU2BI-FSS-005 Total/NA

Solid Fill_Geo-21160-5428-6 TI233-SU2BI-FSS-006 Total/NA

Solid Fill_Geo-21LCS 160-104501/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-104501/1-A Method Blank Total/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5428-2

Project/Site: Treasure Island 122412

Client Sample ID: TI233-SU2BI-FSS-001 Lab Sample ID: 160-5428-1
Matrix: SolidDate Collected: 02/05/14 09:46

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/12/14 10:52 RLS104501 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108753 03/05/14 03:07 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU2BI-FSS-002 Lab Sample ID: 160-5428-2
Matrix: SolidDate Collected: 02/05/14 10:07

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/12/14 10:52 RLS104501 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108750 03/05/14 03:09 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU2BI-FSS-003 Lab Sample ID: 160-5428-3
Matrix: SolidDate Collected: 02/05/14 09:56

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/12/14 10:52 RLS104501 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108753 03/05/14 08:17 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU2BI-FSS-004 Lab Sample ID: 160-5428-4
Matrix: SolidDate Collected: 02/05/14 10:16

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/12/14 10:52 RLS104501 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108748 03/05/14 08:16 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU2BI-FSS-005 Lab Sample ID: 160-5428-5
Matrix: SolidDate Collected: 02/05/14 10:25

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/12/14 10:52 RLS104501 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108749 03/05/14 08:24 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU2BI-FSS-006 Lab Sample ID: 160-5428-6
Matrix: SolidDate Collected: 02/05/14 10:35

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/12/14 10:52 RLS104501 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108753 03/05/14 09:16 SMP TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5428-2

Project/Site: Treasure Island 122412

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Certification Summary
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5428-2

Project/Site: Treasure Island 122412

Laboratory: TestAmerica St. Louis
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska MO0005410State Program 06-30-14

California NELAP 9 09266CA 03-31-14

Connecticut State Program 1 PH-0241 03-31-15

Florida NELAP 4 E87689 06-30-14

Illinois NELAP 5 200023 11-30-14

Iowa State Program 7 373 12-01-14

Kansas NELAP 7 E-10236 10-31-14

Kentucky (DW) State Program 4 90125 12-31-14

L-A-B DoD ELAP L2305 01-10-16

Louisiana NELAP 6 LA140007 12-31-14

Maryland State Program 3 310 09-30-14

Missouri State Program 7 780 06-30-14

Nevada State Program 9 MO000542013-1 07-31-14

New Jersey NELAP 2 MO002 06-30-14

New Mexico State Program 6 06-30-10 *

New York NELAP 2 11616 04-01-14

North Dakota State Program 8 R207 06-30-14

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 2013-049 08-31-14

Pennsylvania NELAP 3 68-00540 02-28-14 *

South Carolina State Program 4 85002001 06-30-14

Texas NELAP 6 T104704193-13-6 07-31-14

USDA Federal P330-07-00122 01-09-17

USEPA Reg V SDWA Federal 1 WG-15J 08-30-14

Utah NELAP 8 MO000542013-5 07-31-14

Virginia NELAP 3 2236 06-14-14

Washington State Program 10 C592 08-30-14

West Virginia DEP State Program 3 381 02-28-14 *

TestAmerica St. Louis

* Expired certification is currently pending renewal and is considered valid.
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Method Summary
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method Method Description LaboratoryProtocol

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5428-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5428-1 TI233-SU2BI-FSS-001 Solid 02/05/14 09:46 02/06/14 08:40

160-5428-2 TI233-SU2BI-FSS-002 Solid 02/05/14 10:07 02/06/14 08:40

160-5428-3 TI233-SU2BI-FSS-003 Solid 02/05/14 09:56 02/06/14 08:40

160-5428-4 TI233-SU2BI-FSS-004 Solid 02/05/14 10:16 02/06/14 08:40

160-5428-5 TI233-SU2BI-FSS-005 Solid 02/05/14 10:25 02/06/14 08:40

160-5428-6 TI233-SU2BI-FSS-006 Solid 02/05/14 10:35 02/06/14 08:40

TestAmerica St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5428-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0148 g 1.0148 g04/01/59 02/23/12Source C_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5428-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1846.42 Bq10 mL 2.0327 
mL

01/01/61 02/23/11Source F_00001 water, Lot 83725-334

Cd-109 26819.3 Bq
Ce-139 890.424 Bq
Cesium-137 743.562 Bq
Co-57 580.6 Bq
Cobalt-60 1222.38 Bq
Hg-203 1926.02 Bq
Sn-113 1576.93 Bq
Y-88 2572.87 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

10/31/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00003

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/03/15 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 81427-334Tuna Can_00002

Cd-109 16063 Bq
Ce-139 546 Bq
Cesium-137 465 Bq
Co-57 357 Bq
Cobalt-60 742 Bq
Hg-203 1208 Bq
Lead-210 15186 Bq
Sn-113 943 Bq
Y-88 1571 Bq

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003

Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5428-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Lead-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006

Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Lead-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Gamma Ampuole_00001
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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k'ec 1 d 

A ANALYTICS 
An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item I 
Calibration Date: Ol-Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404•352•2837 

www.analyticsinc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision I, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty, % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram ')PS UA UB u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 411 LS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 411 LS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HP Ge 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HPGe 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HPGe 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U- Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8%. This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--.:.....:c~---'-"v'--~--"--e...-_______ _ 
M. I. Taskaeva, Radiochemist 

QA Approved: ~ -/, 
D. M. Montgomery, QA Manager 

Date: 12 -21 ... ot; 

End of Certificate 
Corporate Office Laboratory 

Ll80 SPnhonrrl lorl11~tri;il Rlvrl Atl;int;i GPorr1ie :rn~1R 
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ANALYTICS 
An Isotope Products Laboratories Company 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Tel 404•352·8677 
Fax 404·352•2837 

www.a nalyticsi n c.com 

ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS 
BATCH127 

CAL/BRA TION DA TE: October 1r 2006 12:00 EST 

Q) 
0.. 
0 -0 

..!!? 

Cd-109 
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Ce-139 

Hg-203 

Sn-113 

Cs-137 
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Y-88 
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7a 1ii 
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HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

Optional Additional Isotopes 
Pb-210 46.5 4IT LS 

Am-241 59,5 4Tf LS 

Sr-85 514 IC 

Cs-134 605 IC 

Cs-134 796 IC 

Mn-54 835 IC 

Zn-65 1116 IC 
Cal1brat1on Methods. 

0.16 1.1 0.88 

0.23 1.1 0.71 

0.17 1.0 0.58 

0.11 1.1 0.34 

0.21 1,0 0.35 

0.36 1.1 0,60 

0.19 1.0 0.33 

0.31 ,97 0.45 

0.33 .93 0.48 

0.24 1.0 0.35 

0.33 1.1 0 

0.33 1.1 0 

0.30 1.1 0 

0.30 1.0 0 

0.30 1.0 0 

0,30 1.0 0 

0.30 1.0 0 

4TT LS (4 pi Liquid Scintillation Counting) 

~ 
1ii 
E 
0 
(!) 
(!) 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.9 

0.9 

0.7 

0.8 

0.8 

0.8 

0.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.30 

0.30 

0.17 

0.17 

0.17 

0.17 

0.17 

HPGe (High Purity Germanium Gamma Ray Spectrometer) 
IC (Gamma Ray Ionization Chamber) 

2As Percent (%)from counting data 

0.2 1.64 3.3 

0.2 1.52 3.0 

0.2 1.38 2.8 

0.2 1.37 2.7 

0.2 1.30 2.6 

0.2 1.49 3.0 

0.2 1.29 2.6 

0.2 1.33 2.7 

0,2 1.32 2.6 

0.2 1.31 2.6 

0.2 1.50 3.0 

0.2 1.50 3.0 

0.2 1.36 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy 
dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV 
gamma-ray and the X-rays emitted in the decay ofHg-203, (2) between the 1333 keV gamma-ray and the 1325 keV 
single escape peak from the 1836 keV gamma-ray. 

Operations Manual Forms, ANA-QA-06 Form 1, Rev. 2, 6!1/2005 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
1249.94 IBq/Sample 

10/31/20131 

#1 1215 Sq/Sample 
#2 1264 Sq/Sample 
#3 1267 Sq/Sample 

Mean = 1248.667 

Radionuclide: 
Am-241 

1 sigma= 29.19475 1.96 sigma = 57.22171 

True Value minus 5% = 1187.443 --------
True Value plus 5% = 1312.437 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/13 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Am-241.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
469.49 Sq/Sample 

10/31/20131 

#1 451.6 Sq/Sample 

#2 477.4 Bq/Sample 

#3 455.6 Bq/Sample 

Mean = 461.5333 

Radionuclide: 

I Cs-137 

1 sigma= 13.88572 1.96 sigma= 27.21602 

True Value minus 5% = 446.0155 --------
True Value plus 5% = 492.9645 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Cs-137.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 

Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 

777 IBq/Sample 
10/31/20131 

#1 724.3 Sq/Sample 

#2 77 4.1 Sq/Sample 

#3 770 Sq/Sample 

Mean= 756.1333 

Radionuclide: 

I Co-60 

1 sigma = 27.64459 1.96 sigma= 54.1834 

True Value minus 5% = 738.15 --------
True Value plus 5% = 815.85 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Co-60.XLS 12/1/2013 



Page 40 of 434

Printed: 12/1/2013 

Gamma LCS per Geometry - Tuna Can 

Reagent ID: Tuna Can LCS 00003 
Container: 259586 

~,....,,....,.-:-:-:---~~~~~ 

Reference date 10/1 /2006 
Calibration Standard: 74139-334 

~~~~~~~~~ 

Standard volume: 1550 
Standard volume transferred: 341.9 

Certified Geometry 
Isotope Activity Activity 

gammas/sec gammas/sec 
Am-241 2034.3 448.7 
Cs-137 1811.3 399.5 
Co-60 3522 776.9 

Reviewed By: Jody Watson 

Date: 12/1/2013 

g/vial 
g/geometry 

y 
abundance 

0.359 
0.851 

0.999856 

SOP Reference: ST-RD-0102, Current Rev Form: RAD-0080 

\\Slsvr01 \rad\gamma\Calibrations\LCS STD worksheet\LCS Tuna Can dpm-g.xls 

dpm/g Bq/sample 

219.35 1249.94 
82.39 469.49 
136.36 777.00 

Revised: 11/27/2013 
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Test America St. Louis Spectrum ID: 9 Gamma 20130915 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Ge9 S/N100228730 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 08:28:21 

Analysis Time: 11/11/2013 19:50 
Analysis Quantity: 1.000E+OO Sample 

Live Time: 1800 
Real Time: 1810 
Dead Time: 0.57 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

5.305E-01 
7.243E+02 
7.235E+OO 
4.516E+02 
6.293E+OO 
4.025E+OO 
5.881E+OO 
3.059E+Ol 
l.442E+04 
5.630E+Ol 
5.714E+OO 
9.580E+Ol 
7.078E+OO 
1.477E+Ol 
5.684E+OO 

-2.970E+02 
9.991E+Ol 

-4.791E+OO 
l.215E+03 

1.715E+04 

9 Soil TunaCan.Clb - -
9 Soil TunaCan 90099 050312 
6/14/2012 10:19 
3/1/2012 13:57 
Client Routine Short Revl.lib 
9 2013-10-05 0100.PBC - -

1-Sigma 
Counting 
Uncert 

£, 
0 

769.5 
1. 0 

93.6 
1. 0 

42.6 
75.0 

110.2 
64.6 
0.9 

36.7 
34.9 

152.1 
34.4 
57.1 
65.7 
9.4 

80.0 
104.0 

0.8 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

4.082E+OO 
7.254E+OO 
6.774E+OO 
4.733E+OO 
2.678E+OO 
3.020E+OO 
6.478E+OO 
1.977E+01 
1.325E+02 
2.065E+Ol 
1.996E+OO 
1.457E+02 
2.432E+OO 
8.428E+OO 
3.737E+OO 
2.787E+Ol 
7.990E+01 
4.982E+OO 
9.198E+OO 

Analyst: Jody Watson 

1-Sigma 
Total 
Un cert 
Bq/Sample 

4.082E+OO 
3.708E+Ol 
6.784E+OO 
2.396E+01 
2.698E+OO 
3.027E+OO 
6.486E+OO 
1.984E+Ol 
8.572E+02 
2.097E+Ol 
2.018E+OO 
1.458E+02 
2.460E+OO 
8.462E+OO 
3.748E+00 
3.191E+Ol 
8.006E+Ol 
4.988E+00 
6.370E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

1.578E+01 
3.977E+OO 
2.680E+01 
3.540E+OO 
1.271E+01 
5.177E+01 
2.150E+Ol 
3.918E+Ol 
2.204E+02 
6.722E+Ol 
6.384E+OO 
4.895E+02 
4.992E+OO 
3.552E+Ol 
9.406E+OO 
8.608E+Ol 
4.336E+02 
1.653E+Ol 
1.316E+Ol 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

1 

Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Det9\9 Gamma 20130915.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge9 S/N100228730 

Calibration 
Filename: 

9 Soil TunaCan 90099 050312 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 8:28:21 AM 
1800 
1810 

0.57 % 
9 

9 Soil TunaCan.Clb 

3/1/2012 1:57:17 PM 
0.074 keV 
0.250 keV/channel 

-2.269E-08 keV/channelA2 

6/14/2012 10:19:51 AM 
165.85 keV 

Quadratic Uncertainty 1.30 % 
-8.079856E-01 + (-2.367265E-Ol*Log(E) ) + 

( -3.950640E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.42 % 

-2.387916E+Ol + ( 8.875647E+OO*Log(E) ) + 
( -9.401100E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 59keV ) 

8000 ( 1999.34keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

True coincidence correction: 

Status 
YES 
YES 
NO 
NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 35 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

36.60 
46.55 
59.57 
77.08 
88.08 
93.88 

93.88 

105.44 

122.44 

131.16 
161. 84 

191.89 
199.99 
238.40 
242.14 
276.94 
283.56 
294.85 
300.38 
338.25 

Normalized diff: 134.9778 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

401. 
22813. 
28391. 

140. 
1206. 

58. 

58. 

16.10 
0.92 
0.76 

39.21 
7.29 

87.63 

87.63 

44. 110.15 

45. 108.81 

35. 137.33 
5. 850.44 

75. 
66. 

138. 
11. 
34. 

5. 
92. 
4 8. 
45. 

47.73 
64.08 
27.30 

403.77 
114. 35 
702.33 

54.23 
84.68 
84.62 

1.13 
0.93 
0.93 
0.98 
1. 06 
1. 04 

1. 04 

1. 05 

1. 07 

1. 08 
1.11 

0.55 
0.38 
0.91 
1.18 
1. 21 
1. 22 
0.49 
1. 24 
1. 27 

1.639E-02 
2.578E-02 
3.661E-02 
4.675E-02 
5.052E-02 
5.171E-02 

5.171E-02 

5.318E-02 

5.305E-02 

5.216E-02 
4.676E-02 

4.310E-02 
4.195E-02 
3.734E-02 
3.697E-02 
3.372E-02 
3.315E-02 
3.232E-02 
3.195E-02 
2.940E-02 

Comments 
10/1/2006 12:00:00 PM 

9 2013-10-05 0100.PBC 
10/5/2013 1:00:21 AM 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 
59.54 

93.35 
93.35 
92.59 
93.35 
93.35 
93.35 
93.35 

105.31 
105.31 
121. 78 
121. 78 
131.29 
163.38 
163.38 

238.63 
242.00 
277.28 
284.30 
295.09 
300.03 
338.32 

4.250 
35.900 

5.561 
5.810 
5.584 
5.810 
5.561 
5.561 
5.810 

21.200 
21.200 
28.580 
28.580 
18.000 

5.080 
5.080 

43.300 
7.430 
6.310 
6.140 

19.300 
3.280 

12.010 

***** 
Act. Nuc 

Bq/Sampl 

l.442E+04 PB210 
1.215E+03 AM241 

PBC<MDA AC228 
l.069E+Ol U235 
1.115E+Ol TH234 
1.069E+Ol U235 
2.622E+Ol AC228 

PBC<MDA AC228 
l.069E+Ol U235 

PBC<MDA EU155 
5.881E+OO EU155 

PBC<MDA EU152 
2.352E+OO EU152 

PBC<MDA Pa234 
PBC<MDA U235 

l.068E+OO U235 

6.216E+Ol PB212 
PBC<MDA PB214 
PBC<MDA TL208 

HL>Cutoff Il31 
PBC<MDA PB214 
PBC<MDA PB212 
PBC<MDA AC228 
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338.32 12.010 l.661E+Ol AC228 
344.89 28. 130.46 1. 27 2.905E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 2.923E+OO EU152 
351.72 86. 44.07 1. 28 2.860E-02 351. 93 37.600 PBC<MDA PB214 
367.42 39. 64.82 0.53 2.775E-02 
519.92 99. 37.67 0.41 2.164E-02 
562.86 22. 127.02 1. 4 7 2.040E-02 563.24 8.350 PBC<MDA CS134 
570.13 20. 136.61 1. 47 2.024E-02 569.32 15.380 PBC<MDA CS134 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

3 

pk energy area uncert fwhm 

570.13 20. 136.24 1. 4 7 

corr 

2.024E-02 

nuclide 
569.47 
569.32 
569.47 
583.02 
609.31 
661. 66 

brnch. 
8.200 

15.380 

act. nuc 
6.589E+OO Pa234 

PBC<MDA CS134 
6.607E+OO Pa234 

PBC<MDA TL208 
6.578E+OO BI214 
4.516E+02 CS137 

583.13 
609.58 
661. 61 
712.89 
727.11 
766.71 

779.17 

797.04 
860.47 
883.68 

910.66 

943.80 
964.12 

996.48 

1121.05 
1173.15 
1272.28 

1332.36 
1460.86 
1764.37 

4 0. 
105. 

10643. 
39. 
17. 
33. 

59. 

60.64 
31. 70 

1. 05 
39.12 

152.13 
79.97 

42.55 

6. 290.73 
19. 137.44 
19. 133.89 

44. 76.62 

24. 117.47 
14. 228.97 

16. 177.62 

28. 
5976. 

11. 

5385. 
1. 
7. 

81.71 
1. 44 

75.03 

1. 39 
76.97 
64.03 

1. 48 
0.98 
1. 45 
0.70 
1. 60 
1. 63 

1. 64 

1. 66 
1. 71 
1. 72 

1. 7 5 

1. 77 
1. 79 

1. 81 

1. 90 
1. 98 
2.01 

2.00 
2.13 
2.31 

l.989E-02 
1.925E-02 
l.810E-02 
1. 711E-02 
l.686E-02 
1.620E-02 

1. 600E-02 

1.565E-02 
1.482E-02 
1.456E-02 

l.418E-02 

1.377E-02 
l.357E-02 

1.323E-02 

l.206E-02 
1.163E-02 
1.088E-02 

l.050E-02 
9.749E-03 
8.350E-03 

727.17 
766.41 
766.41 
778.92 
778.92 
801.95 
860.56 
880.53 
883.24 
911.07 
911. 07 
946.02 
964.11 
964.11 
996.33 
996.33 

1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

8.200 
84.500 
46.090 
85.210 

7.550 
0.294 
0.294 

12.940 
12.940 

8.690 
12.420 

6.000 
9.600 

29.000 
29.000 
13.400 
14.605 
14.605 
10.600 
10.600 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

PBC<MDA 81212 
PBC<MDA PA234M 

3.867E+02 PA234M 
PBC<MDA EU152 

2.273E+Ol EU152 
PBC<MDA CS134 
PBC<MDA TL208 
PBC<MDA Pa234 

7.529E+OO Pa234 
PBC<MDA AC228 

1.400E+Ol AC228 
PBC<MDA Pa234 
PBC<MDA EU152 

5.560E+OO EU152 
PBC<MDA EU154 

1.149E+Ol EU154 
PBC<MDA 81214 

7.254E+02 C060 
PBC<MDA EU154 

2.924E+OO EU154 
7.231E+02 C060 

PBC<MDA K40 
PBC<MDA 81214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.03 
307.92 
351.89 
7 67. 05 
799.44 

1469.05 
2079.05 
2850.97 

36.60 
77.08 
88.08 

191.89 
199.99 
367.42 
519.92 
712.89 

1187. 
958. 

1452. 
448. 
552. 
225. 
287. 

70. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

401. 2.444E+04 
140. 2.995E+03 

1215. 2.405E+04 
75. 1.732E+03 
66. 1. 585E+03 
39. l.407E+03 
99. 4.576E+03 
39. 2.299E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.10 
39.21 
5.28 

47.73 
64.08 
56.65 
37.67 
39.12 

This section based on library: Client Routine Short Revl.lib 

1.125 
0.976 
1. 055 
0.547 
0.381 
0.534 
0.415 
0.697 

s 

s 
s 
sM 
sM 
s 
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ORTEC g v - i 
TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

4 

************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.85 46.55 5511. 22813. 12.674 0.92 0.933 
AM-241 237.89 59.57 4281. 28391. 15.773 0.76 0.933 
TH-234 245.32 61. 42 2410. -799. -0.444 9.38 1.014s 
TH-234 365.80 91. 55 1239. -50. -0.028 101.12 1.042s 
AC-228 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
U-235 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
EU-155 421. 32 105.44 1171. 44. 0.025 110.15 l.054s 
EU-152 489.29 122.44 1159. 45. 0.025 108.81 1.070s 
Pa-234 524.18 131.16 1124. 35. 0.019 137.33 l.079s 
U-235 574.13 143.65 1203. -48. -0.026 103.98 1. 09ls 
U-235 646.89 161.84 752. 5. ' 0.003 850.44 1.109s 
U-235 821.22 205.44 1091. -13. -0.007 349.16 l.148s 
PB-212 953.27 238.46 993. 125. 0.070 36.68 1.179 
PB-214 968.00 242.14 1005. 11. 0.006 403.77 1.182 
TL-208 1107.16 276.94 791. 34. 0.019 114.35 1. 214 
I-131 1133.66 283.56 738. 5. 0.003 702.33 1. 221 
PB-214 1178.79 294.85 573. 92. 0.051 54.23 0.490s 
PB-212 1200.93 300.38 789. 4 8. 0.026 84.68 1. 235 
AC-228 1352.39 338.25 701. 45. 0.025 84.62 l.270s 
EU-152 1378.94 344.89 662. 28. 0.016 130.46 l.275s 
PB-214 1406.26 351.72 669. 86. 0.048 44.07 1. 282 
I-131 1455.88 364.13 713. -34. -0.019 113. 88 1. 293 
BE-7 1909.01 477.42 744. -6. -0.003 644.25 1. 392s 
CS-134 2250.78 562.86 388. 22. 0.012 127.02 1.466s 
CS-134 2279.86 570.13 352. 20. 0.011 136.61 l.471s 
Pa-234 2279.88 570.13 352. 20. 0.011 136.24 1. 471 
TL-208 2331. 87 583.13 356. 40. 0.022 60.64 l.482s 
CS-134 2410.14 602.69 309. -17. -0.010 144.66 1. 500s 
BI-214 2437.68 609.58 271. 105. 0.058 31. 70 0.982s 
CS-137 2645.82 661. 61 300. 10643. 5.913 1. 05 1. 452 
BI-212 2907.87 727.11 318. 17. 0.009 152.13 1.60ls 
PA-234M 3066.30 766.71 335. 33. 0.018 79.97 1.633s 
EU-152 3116.13 779.17 285. 59. 0.033 42.55 1. 643s 
CS-134 3187.66 797.04 169. 6. 0.004 290.73 1. 66ls 
TL-208 3441. 43 860.47 347. 19. 0.011 137.44 1. 707 
Pa-234 3534.30 883.68 311. 19. 0.010 133.89 1. 722 
AC-228 3642.26 910.66 550. 44. 0.025 76.62 1. 7 4 6s 
Pa-234 3774.84 943.80 378. 24. 0.013 117.47 1. 772 
EU-152 3856.15 964.12 492. 14. 0.008 228.97 1. 7 8 6s 
AC-228 3874.97 968.82 503. -12. -0.007 261.56 1. 7 90s 
EU-154 3985.65 996.48 415. 16. 0.009 177. 62 1.810s 
BI-214 4484.12 1121.05 307. 28. 0.016 81.71 1. 901 
C0-60 4692.63 1173.15 172. 5976. 3.320 1. 44 1.975 
EU-154 5089.34 1272.28 31. 11. 0.006 75.03 2.008s 
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Nuclide 
C0-60 
K-40 
BI-214 

Channel 
5329.81 
5844.14 
7059.18 

Energy 
1332.36 
1460.86 
1764.37 

Background 
33. 
33. 
18. 

Net area 
5385. 

1. 
7. 

Cnts/sec 
2.991 
0.001 
0.004 

Uncert 
1. 39 

76.97 
64.03 

FWHM 
1. 997 
2.131 
2.314s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

Average 
Activity 
Bq/Sample 

BE-7 C -1.3766E+OO 

K-40 N 5.3052E-Ol 

C0-60 F 7.2427E+02 

I-131 I -6.5562E-Ol 

CS-134 I 7.2349E+OO 

CS-137 I 4.5157E+02 

EU-152 F 6.2931E+OO 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-1.377E+00 &( 2.979E+01 6.44E+02 1.05E+Ol G 

4. 66E+ll 
1460.83 5.305E-01 (P 1.578E+Ol 7.70E+01 l.07E+Ol G 

l.93E+03 
1332.50 7.231E+02 3.977E+OO 1.39E+OO 1.00E+02 G 
1173.24 7.254E+02 7.748E+OO 1.44E+OO 9.99E+Ol G 

364.48-8.173E-01 
284.30 1.496E+OO 
636.97-6.785E-01 % 

604.71-5.518E+OO ?( 

795.87 5.593E-02 % 
569.32 3.786E+Ol ?( 

801.95 2.811E+01 &( 
563.24 7.820E+Ol ?( 

661.66 4.516E+02 

344.29 2.923E+OO ( 
121.78 2.352E+OO &( 
778.92 2.273E+01 ( 
964.11 5.560E+OO ?( 

1112.07 3.764E-02 & 
1408.00 2.382E-01 % 

8.02E+OO 
3.098E+OO 1.14E+02 8.17E+Ol G 
3.530E+Ol 7.02E+02 6.14E+OO G 
3.837E+Ol 1.67E+03 7.17E+OO G 

7.54E+02 
2.680E+Ol 1.45E+02 9.76E+Ol G 
3.854E+01 2.03E+04 8.55E+01 G 
1.733E+02 1.37E+02 l.54E+Ol G 
2.787E+02 2.91E+02 8.69E+OO G 
3.322E+02 1.27E+02 8.35E+00 G 

l.10E+04 
3.540E+OO 1.05E+OO 8.52E+Ol G 

4.94E+03 
1.271E+Ol 1.30E+02 2.65E+Ol G 
8.497E+OO 1.09E+02 2.86E+Ol G 
3.138E+01 4.25E+Ol 1.29E+Ol G 
4.275E+Ol 2.29E+02 1.46E+Ol G 
4.286E+Ol 3.35E+04 1.36E+Ol G 
9.762E+OO 1.12E+03 2.lOE+Ol G 
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Nuclide Ave activity 

EU-154 I 4.0247E+OO 

EU-155 I 5.8806E+OO 

TL-208 N 3.0591E+Ol 

PB-210 N l.4424E+04 

PB-212 N 5.6299E+Ol 

PB-214 N 5.7137E+OO 

BI-212 N 9.5804E+Ol 

BI-214 N 7.0777E+OO 

AC-228 N 1.4766E+Ol 

Pa-234 N 5.6844E+OO 

Energy Activity Code Peak MDA Comments 

873.23 7.271E-01 &( 
123.10 6.921E-02 & 

1274.54 2.924E+OO ?( 
723.36 4.766E-01 % 

1004.77 4.567E-01 % 
996.33 1.149E+Ol 

105.31 5.881E+OO 
86.54-3.761E-01 % 

3.14E+03 
5.177E+Ol 2.10E+03 1.23E+Ol G 
7.391E+OO 3.19E+03 4.08E+Ol G 
7.338E+OO 7.50E+Ol 3.52E+Ol G 
2.324E+Ol 1.43E+03 2.02E+Ol G 
3.539E+Ol 2.28E+03 l.80E+Ol G 
6.852E+Ol 1.78E+02 1.06E+Ol G 

1. 81E+03 
2.150E+Ol l.10E+02 2.12E+Ol G 
1.959E+01 1.56E+03 3.07E+01 G 

6.98E+02 
583.02 1.750E+Ol ?(P 3.918E+Ol 6.06E+Ol 8.45E+Ol G 
277.28 1.153E+02 (P 4.564E+02 1.14E+02 6.31E+OO G 
860.56 7.666E+Ol ( 3.531E+02 l.37E+02 1.24E+01 G 

8.14E+03 
46.54 1.442E+04 2.204E+02 9.19E-01 4.25E+OO G 

6.98E+02 
238.63 5.630E+Ol ?( 6.722E+Ol 3.67E+Ol 4.33E+Ol G 
300.03 3.298E+02 + 9.255E+02 8.47E+Ol 3.28E+OO G 

351.93 4.435E+OO ?( 
295.09 8.205E+OO ( 
242.00 2.259E+OO -

5.84E+05 
6.384E+OO 4.41E+Ol 3.76E+Ol G 
l.021E+Ol 5.42E+Ol 1.93E+01 G 
3.053E+Ol 4.04E+02 7.43E+OO G 

6.98E+02 
727.17 9.580E+Ol &( 4.895E+02 1.52E+02 7.55E+OO G 
785.42 5.436E+Ol & 2.991E+03 l.62E+03 1.28E+OO G 

5.84E+05 
609.31 6.578E+OO (P 4.992E+OO 3.17E+Ol 4.61E+Ol G 

1120.29 8.602E+OO (P 2.581E+Ol 8.17E+Ol l.51E+01 G 
1764.49 3.099E+OO - P 9.807E+OO 6.40E+01 l.54E+01 G 

911.07 1.400E+01 ?( 
968.97-6.746E+OO -
338.32 l.661E+Ol 

93.35 2.622E+Ol & 

2.10E+03 
3.552E+01 7.66E+Ol 2.90E+Ol G 
5.930E+01 2.62E+02 1.75E+Ol G 
4.660E+Ol 8.46E+Ol l.20E+01 G 

Energy duplication 
7.608E+Ol 8.76E+Ol 5.56E+OO XA 

l.63E+12 
131.29 2.059E+OO ?( 9.406E+OO 1.37E+02 1.80E+Ol G 
569.47 6.607E+OO ( 3.016E+Ol 1.36E+02 8.20E+OO G 
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7 

Energy 
946.02 
883.24 
880.53 

Activity 
7.154E+OO 
O.OOOE+OO -
1.202E+Ol 

( 2.808E+Ol l.17E+02 1.34E+Ol G 
4.308E+Ol 1.00E+03 9.60E+OO G 
5.396E+Ol 1.34E+02 6.00E+OO G 

TH-234 N -2.9703E+02 1. 63E+12 
63.29-2.970E+02 8.608E+Ol 9.38E+OO 3.81E+OO G 
92.59-9.593E+OO & 3.217E+Ol 1. 01E+02 5.58E+OO G 

PA-234M N 9.9914E+Ol 1. 63E+12 
1001.00-8.049E-01 % ( 4.336E+02 1.58E+04 8.37E-01 G 

766.41 3.867E+02 & ( l.026E+03 8.00E+Ol 2.94E-Ol G 

U-235 N -4.7913E+OO 2. 57E+ll 
143.79-4.791E+OO ? ( l.653E+Ol 1.04E+02 1.lOE+Ol G 
205.33-3.609E+OO & 4.212E+Ol 3.49E+02 5.0lE+OO G 
163.38 1. 068E+OO + 3.053E+Ol 8.50E+02 5.08E+OO G 

Energy duplication 
93.35 l.069E+Ol & 3.lOlE+Ol 8.76E+Ol 5.81E+OO X 

AM-241 T 1.2145E+03 
59.54 1.215E+03 

1.58E+05 
l.316E+Ol 7.57E-Ol 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 
TH-234 
AC-228 
U-235 
EU-155 
EU-152 
U-235 
U-235 
U-235 
AC-228 
EU-152 
BE-7 
CS-134 
CS-134 
CS-134 
PA-234M 
EU-152 
CS-134 
AC-228 
EU-152 
AC-228 
EU-154 
EU-154 

61. 42 
91. 55 
93.35 
93.35 

105.44 
122.44 
143.65 
161. 84 
205.44 
338.25 
344.89 
477.42 
562.86 
570.13 
602.69 
766.71 
779.17 
797.04 
910.66 
964.12 
968.82 
996.48 

1272.28 

2410. 
1239, 
1253. 
1253. 
1171. 
1159. 
1203. 

752. 
1091. 

701. 
662. 
744. 
388. 
352. 
309. 
335. 
285. 
169. 
550. 
492. 
503. 
415. 

31. 
P - Peakbackground subtraction 

-799. 
-50. 

58. 
58. 
44. 
45. 

-48. 
5. 

-13. 
45. 
28. 
-6. 
22. 
20. 

-17. 
33. 
59. 

6. 
44. 
14. 

-12. 
16. 
11. 

-0.444 
-0.028 

0.032 
0.032 
0.025 
0.025 

-0.026 
0.003 

-0.007 
0.025 
0.016 

-0.003 
0.012 
0.011 

-0.010 
0.018 
0.033 
0.004 
0.025 
0.008 

-0.007 
0.009 
0.006 

***** S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

0 F N U C L I D E S I N 

Nuclide 

BE-7 #A 
K-40 A 
C0-60 
I-131 A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 A 
PB-210 
PB-212 A 

-1.3766E+OO 
5.3052E-01 
2.8537E+02 

-6.5562E-01 
6.7120E-01 
3.8340E+02 
4.3789E+OO 
2.2731E+OO 
2.1856E+OO 
2.3406E+OO 
1.1574E+04 
4.3076E+OO 

Time Corrected 
Activity 

Bq/Sample 

>12 Halflives 
5.3052E-01 
7.2427E+02 

>12 Halflives 
7.2349E+OO 
4.5157E+02 
6.2931E+OO 
4.0247E+OO 
5.8806E+OO 
3.0591E+Ol 
1.4424E+04 
5.6299E+Ol 

Uncertainty 
Counting 

6.4425E+02% 
7.695E+02% 
l.001E+00% 

l.1388E+02% 
9.362E+01% 
1.048E+00% 
4.255E+01% 
7.503E+01% 
1.102E+02% 
6.464E+01% 
9.188E-01% 
3.668E+01% 

9.38 
101.12 

87.63 
87.63 

110.15 
108.81 
103.98 
850.44 
349.16 

84.62 
130.46 
644.25 
127.02 
136.61 
144.66 

79.97 
42.55 

290.73 
76.62 

228.97 
261.56 
177.62 

75.03 

-2.970E+02 
-9.593E+OO 

2.622E+Ol 
l.069E+Ol 
5.881E+OO 
2.352E+OO 

-4.791E+OO 
1.068E+OO 

-3.609E+OO 
1.661E+Ol 
2.923E+OO 
O.OOOE+OO 
7.820E+Ol 
3.786E+Ol 

-5.518E+OO 
3.867E+02 
2.273E+Ol 
2.811E+Ol 
1.400E+Ol 
5.560E+OO 

-6.746E+OO 
1.149E+Ol 
2.924E+OO 

S A M P L E 
1 Sigma 

***** 

2.9788E+Ol 

3.0977E+OO 

MDA 
Bq/Sample 

1.58E+Ol 
3.98E+OO 

2.68E+Ol 
3.54E+OO 
1. 27E+O 1 
5.18E+Ol 
2.15E+Ol 
3.92E+Ol 
2.20E+02 
6.72E+Ol 
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PB-214 A 
BI-212 #A 
BI-214 
AC-228 #A 
Pa-234 A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.6962E+OO 
7.3301E+OO 
7.0561E+OO 
6.2874E+OO 
5.6844E+OO 

-2.9703E+02 
9.9914E+01 

-4.7913E+OO 
1.2008E+03 

5.7137E+OO 
9.5804E+01 
7.0777E+OO 
1.4766E+Ol 
5.6844E+OO 

-2.9703E+02 
9. 9914E+Ol 

-4.7913E+OO 
l.2145E+03 

3.494E+01% 
1. 521E+02% 
3.436E+01% 
5.708E+01% 
6.574E+01% 
9.384E+00% 
7.997E+01% 
l.040E+02% 
7.573E-01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

6.38E+OO 
4.89E+02 
4.99E+OO 
3.55E+Ol 
9.41E+OO 
8.61E+Ol 
4.34E+02 
1.65E+Ol 
1. 32E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.3 keV) 1.346E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.3 keV) 1.6883195E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 11 Gamma 20131574 

Sample Description: 77739 Gamma LCS 160-77739~2-A 

Detector: Gell S/N09363993 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 09:57:50 

Analysis Time: 11/11/2013 19:53 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1893 
Dead Time: 4.93 

Efficiency Cal File: 11 Soil TunaCan.Clb 
Efficiency Cal Desc: Gell TunaCanCal 90099 032912 
Efficiency Cal Date: 4/2/2012 17:29 

Energy Cal Date: 2/28/2012 13:09 
Library: Client Routine Short Revl.lib 

Bkgd Correction File: 11 2013-10-05 0101.PBC 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

-3.130E+OO 
7.741E+02 
5.627E+OO 
4.774E+02 
2.514E+OO 
2.899E+OO 

-4.263E-Ol 
4.864E+Ol 
l.502E+04 
9.754E+Ol 
8.604E+OO 
3.977E+02 
2.554E+OO 
2.142E+Ol 
3.857E+OO 

-8.093E+Ol 
2.658E+Ol 
4.288E+OO 
l.264E+03 

l.816E+04 

Analyst: Jody Watson 

1-Sigma 
Counting 
Uncert 

% 

551. 4 
1. 0 

57.9 
1.1 

70.6 
99.0 

1708.0 
31. 0 

1. 0 
22.9 
23.5 
48.0 
72.7 
41. 5 

167.3 
34.3 

103.4 
110.2 

0. 8 

1-Sigma 
Counting 
Un cert 
Bq/Sample 

1. 726E+Ol 
7.995E+OO 
3.259E+OO 
5.441E+OO 
l.774E+OO 
2.868E+OO 
7.281E+OO 
l.507E+Ol 
1. 504E+02 
2.231E+Ol 
2.021E+OO 
1.908E+02 
l.857E+OO 
8.893E+OO 
6.451E+OO 
2.773E+Ol 
2.749E+Ol 
4.726E+OO 
l.065E+Ol 

1-Sigma 
Total 
Un cert 
Bq/Sample 

1. 72 6E+Ol 
3. 968E+Ol 
3.273E+OO 
2.542E+Ol 
1. 779E+OO 
2.872E+OO 
7.281E+OO 
1.528E+Ol 
8.949E+02 
2.319E+Ol 
2.070E+OO 
l.919E+02 
l.862E+OO 
8. 960E+OO 
6.454E+OO 
2.805E+Ol 
2.752.E+Ol 
4.731E+OO 
6.644E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

l.982E+Ol 
3.551E+OO 
3.600E+Ol 
4.209E+OO 
l.482E+Ol 
6.079E+Ol 
2.440E+Ol 
3.485E+Ol 
2.572E+02 
5.738E+Ol 
5.061E+OO 
5.097E+02 
6.709E+OO 
3.627E+Ol 
7.418E+OO 
7.226E+Ol 
5.227E+02 
1.716E+Ol 
l.590E+Ol 
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Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detll\11 Gamma 20131574.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell S/N09363993 

Calibration 
Filename: 

10/31/2013 9:57:50 AM 
1800 
1893 

4.93 % 
11 

11 Soil TunaCan.Clb 
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/28/2012 1:09:34 PM 
0.055 keV 
0.250 keV/channel 

-2.946E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.72 % 

-2.393599E+Ol + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.58keV) 

8000 ( 1999.47keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 



Page 55 of 434

ORTEC g v - i 
TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: ll_Gamma_20131574.Anl 

2 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

total peaks alloc. 20 cutoff: 
Energy Calibration 

Normalized diff: 

***** s u MM A R y 0 F p 

Peak Area Uncert FWHM 
Energy 

36.68 379. 16.28 1. 05 
40.49 133. 55.66 1. 66 
46.62 19658. 0.86 0.90 
49.77 415. 28.03 0.60 
55.95 145. 50.29 0.62 
59.56 25028. 0.84 0.88 
77.07 147. 27.49 0.93 
79.28 92. 44.04 0.93 
88.07 1082. 8.02 0.97 
93.79 56. 88.49 0.94 

93.79 56. 88.49 0.94 

122.18 61. 70.58 0.97 
143.95 39. 110.20 0.99 
205.37 11. 379.21 1. 05 
238.51 197. 20.94 0.80 

276.63 35. 99.46 1.11 
283.85 38. 97.31 1.12 
295.03 118. 34.12 0.33 
338.09 43. 83.18 1.17 

351. 83 104. 27.31 1. 27 
430.82 38. 58.13 0.50 
582.88 93. 29.40 0.81 
609.24 36. 53.14 1. 41 

NO 
NO 
NO 

5.00E+01% 

46.5155 

E A K S I 
Corrctn 
Factor 

1.405E-02 
1. 7 llE-02 
2.193E-02 
2.434E-02 
2.870E-02 
3.lOlE-02 
3.947E-02 
4.022E-02 
4.263E-02 
4.362E-02 

4.362E-02 

4.466E-02 
4.238E-02 
3.439E-02 
3.106E-02 

2.800E-02 
2.752E-02 
2.681E-02 
2.436E-02 

2.369E-02 
2.050E-02 
l.643E-02 
l.590E-02 

N 

Comments 
10/1/2006 12:00:00 PM 

11 2013-10-05 0101.PBC 
10/5/2013 l:Ol:56 AM 

R A N G E ***** 
Nuclide Brnch. Act. Nuc 
Energy Ratio Bq/Sampl 

46.54 4.250 1.460E+04 PB210 

59.54 35.900 l.264E+03 AM241 

93.35 5.561 PBC<MDA AC228 
93.35 5.810 l.224E+Ol U235 
93~35 5.561 3.003E+Ol AC228 
93.35 5.561 PBC<MDA AC228 
93.35 5.810 1.224E+Ol U235 

121. 7 8 28.580 PBC<MDA EU152 
143.79 10.960 PBC<MDA U235 
205.33 5.010 PBC<MDA U235 
238.63 43.300 9.754E+Ol PB212 
242.00 7.430 4.711E+Ol PB214 
277.28 6.310 PBC<MDA TL208 
284.30 6.140 HL>Cutoff Il31 
295.09 19.300 1.273E+Ol PB214 
338.32 12.010 PBC<MDA AC228 
338.32 12.010 l.900E+Ol AC228 
351.93 37.600 6.484E+OO PB214 

583.02 84.500 4.864E+Ol TL208 
609.31 46.090 PBC<MDA BI214 
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661.78 
727.09 
766.55 

9292. 1.14 
28. 78.07 
21. 103.43 

1. 38 
1. 51 
1. 54 

1.495E-02 
1.392E-02 
l.338E-02 

609.31 
661.66 
727.17 
766.41 

46.090 
85.210 

7.550 
0.294 

PBC<MDA BI214 
4.774E+02 CS137 

PBC<MDA BI212 
PBC<MDA PA234M 
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pk energy 
777.51 
783.74 
794.26 

803.02 

809.12 
881.76 

911.09 

946.06 

964.47 
969.64 

995.59 

1005.86 

1111. 78 
1120.17 

1173.37 
1332.61 
1408.05 
14 61. 51 
1764.74 

area 
11. 
37. 
21. 

24. 

uncert 
209.97 

55.82 
97.99 

97.75 

83. 35.39 
16. 167.27 

50. 56.96 

15. 197.34 

6. 552.78 
40. 73.12 

5. 472.23 

25. 98.95 

13. 217.05 
-3. 815.86 

5261. 
4798. 

2. 
-5. 

4. 

1. 46 
1. 46 

375.29 
196.71 

76.03 

fwhm 
1. 55 
1. 56 
1. 57 

1. 57 

0.57 
1. 64 

1. 66 

1. 69 

1. 71 
1. 71 

1. 73 

1. 74 

1. 83 
1. 83 

1. 87 
2.01 
2.06 
2.10 
2.34 

corr 
l.322E-02 
1. 313E-02 
1. 300E-02 

1.293E-02 

1.284E-02 
l.203E-02 

l.172E-02 

l.139E-02 

1.122E-02 
1.118E-02 

1. 094E-02 

1.087E-02 

1.004E-02 
9.985E-03 

9.629E-03 
8.708E-03 
8.334E-03 
8.093E-03 
6.950E-03 

nuclide 
778.92 
785.42 
795.87 
795.87 
801.95 
801.95 

880.53 
880.53 
911. 07 
911. 07 
946.02 
946.02 
964.11 
968. 97 
968. 97 
996. 33 
996.33 

1004.77 
1004.77 
1112.07 
1120.29 
1120.29 
1173.24 
1332.50 
1408.00 
1460.83 
1764.49 

brnch. 
12.940 
1. 280 

85.530 
85.530 

8.690 
8.690 

6.000 
6.000 

29.000 
29.000 
13.400 
13.400 
14.605 
17.460 
17.460 
10.600 
10.600 
18.010 
18.010 
13.644 
15.100 
15.100 
99.900 
99.980 
21.005 
10.670 
15.400 

act. 
PBC<MDA 
PBC<MDA 
PBC<MDA 

1.118E+Ol 
PBC<MDA 

1.296E+02 

nuc 
EU152 
BI212 
CS134 
CS134 
CS134 
CS134 

PBC<MDA Pa234 
1.263E+Ol Pa234 

PBC<MDA AC228 
1.937E+Ol AC228 

PBC<MDA Pa234 
5.589E+OO Pa234 

PBC<MDA EU152 
PBC<MDA AC228 

2.650E+Ol AC228 
PBC<MDA EU154 

4.659E+OO EU154 
PBC<MDA EU154 

l.238E+Ol EU154 
PBC<MDA EU152 
PBC<MDA BI214 
PBC<MDA BI214 

7.711E+02 C060 
7.771E+02 C060 

PBC<MDA EU152 
PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.42 
161.64 
198.72 
223.43 
307.85 
316.66 
351. 83 

1722.30 
3235.39 

36.68 
40.49 
49.77 
55.95 
76.98 
79.18 
88.07 

430.82 
809.12 

1142. 
2139. 
3929. 
2399. 

749. 
776. 

1541. 
189. 
156. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

379. 2.697E+04 
133. 7.772E+03 
415. 1. 703E+04 
145. 5.063E+03 
144. 3.650E+03 

92. 2.284E+03 
1188. 2.786E+04 

38. 1. 838E+03 
83. 6.465E+03 

1 - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.28 
55.66 
28.03 
50.29 
28.13 
44.14 
5.50 

58.13 
35.39 

This section based on library: Client Routine Short Revl.lib 

1. 053 
1. 663 
0.596 
0.624 
0.929 
0.931 
0. 967 
0.499 
0.565 

s 
s 
sM 
sM 

D 
D 
M 

sM 
sM 
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************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma 9-
0 keV 

PB-210 185.97 46.58 5420. 20194. 11.219 1. 00 0.891 
AM-241 237.87 59.56 4487. 25028. 13. 905 0.84 0.879 
TH-234 245.79 61. 54 1206. -184. -0.102 30.79 0.916s 
EU-155 344.35 86.20 1723. -110. -0.061 54.41 0.938s 
TH-234 380.25 95.17 736. -49. -0.027 217.31 0.943s 
AC-228 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
U-235 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
EU-152 488.19 122.18 902. 61. 0.034 70.58 0.970 
Pa-234 515.00 128.88 487. -5. -0.003 614.61 0.979s 
U-235 575.24 143.95 913. 39. 0.022 110.20 0.990 
U-235 653.29 163.47 852. -24. -0.013 174.70 1.008s 
U-235 820.79 205.37 802. 11. 0.006 379.21 1.047s 
PB-212 953.29 238.51 493. 181. 0.100 20.94 0.805s 
TL-208 1105.71 276.63 601. 35. 0.020 99.46 1.112 
I-131 1134.60 283.85 649. 38. 0.021 97.31 1.118s 
PB-214 1179.31 295.03 449. 118. 0.066 34.12 0. 32 6s 
AC-228 1351.48 338.09 606. 43. 0.024 83.18 1.167s 
EU-152 1375.50 344.10 616. -11. -0.006 332.03 1.172s 
PB-214 1406.43 351.83 281. 104. 0.058 27.31 1. 272 
I-131 1459.85 365.19 588. -9. -0.005 397.04 1.190s 
CS-134 2276.28 569.34 325. -6. -0.003 443.16 1.371s 
TL-208 2330.42 582.88 188. 93. 0.052 29.40 0.812s 
CS-134 2420.48 605.39 382. -27. -0.015 105.10 1.401s 
BI-214 2435.87 609.24 337. 36. 0.020 53.14 1. 405 
I-131 2546.22 636.83 346. -21. -0.011 129.62 1.429s 
CS-137 2645.99 661.78 289. 9292. 5.162 1.14 1. 383 
BI-212 2907.26 727.09 233. 28. 0.016 78.07 1.507s 
PA-234M 3065.10 766.55 231. 21. 0.012 103.43 1.540s 
EU-152 3108.94 777.51 242. 11. 0.006 209.97 1. 551 
BI-212 3133.87 783.74 191. 37. 0.020 55.82 1.556s 
CS-134 3175.96 794.26 196. 21. 0.012 97.99 1.565s 
CS-134 3210.97 803.02 270. 24. 0.014 97.75 1.570s 
EU-154 3489.14 872.55 366. -19. -0.011 144.57 1.630s 
Pa-234 3525.99 881. 76 369. 16. 0.009 167.27 1.637s 
AC-228 3643.32 911.09 388. 50. 0.028 56. 96 1.662s 
Pa-234 3783.25 946.06 451. 15. 0.009 197.34 1.691s 
EU-152 3856.91 964.47 471. 6. 0.003 552.78 1. 706 
AC-228 3877.61 969.64 400. 40. 0.022 73.12 1.710s 
EU-154 3981.42 995.59 334. 5. 0.003 472.23 l.733s 
PA-234M 3998.45 999.85 318. -11. -0.006 222.98 1.737s 
EU-154 4022.53 1005.86 285. 25. 0.014 98.95 1.740s 
EU-152 4446.33 1111.78 362. 13. 0.007 217.05 1. 828 
C0-60 4692.81 1173.37 99. 5261. 2.923 1. 46 1. 869 
EU-154 5088.59 1272.27 32. -3. -0.002 240.74 1.958s 
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Nuclide 
C0-60 
EU-152 
K-40 
BI-214 

Channel 
5330.12 
5632.05 
5846.05 
7060.05 

Energy 
1332.61 
1408.05 
1461.51 
1764.74 

Background 
17. 
23. 
36. 
19. 

Net area 
4798. 

2. 
-5. 

4. 

Cnts/sec 
2.666 
0.001 

-0.003 
0.002 

Un cert 
1. 46 

375.29 
196.71 

76.03 

FWHM 
2. 011 
2.064s 
2.105s 
2.336s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 c 5.0838E-01 

K-40 N -3.1300E+OO 

C0-60 F 7.7409E+02 

I-131 I 6.2628E-01 

CS-134 I 5.6266E+OO 

CS-137 I 4.7736E+02 

EU-152 F 2. 5135E+OO 

0 F 1 I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60 5.084E-Ol %( 3.156E+Ol 1.84E+03 l.05E+Ol G 

4.66E+ll 
1460.83-3.l30E+OO ?(P 1.982E+Ol l.97E+02 1.07E+Ol G 

1332.50 7.771E+02 
1173.24 7.711E+02 

364.48-2.551E-Ol ?( 
284.30 1.235E+Ol &( 
636.97-l.037E+Ol + 

604.71-l.027E+Ol ?( 
795.87 1.118E+Ol &( 
569.32-l.345E+Ol + 
801.95 1.296E+02 ( 
563.24 8.247E+OO & 

661.66 4.774E+02 

344.29-1.329E+OO ?( 
121.78 3.826E+OO ( 
778.92 4.945E+OO ( 
964.11 2.713E+OO ( 

1112.07 7.290E+OO ( 
1408.00 8.363E-01 &( 

l.93E+03 
3.551E+OO 1.46E+OO 1.00E+02 G 
7.193E+OO 1.46E+OO 9.99E+Ol G 

8.02E+00 
3.405E+OO 3.97E+02 8.17E+Ol G 
3.994E+Ol 9.73E+Ol 6.14E+OO G 
4.501E+Ol 1.30E+02 7.17E+OO G 

7.54E+02 
3.600E+Ol 1.05E+02 9.76E+Ol G 
3.663E+Ol 9.80E+Ol 8.55E+Ol G 
2.019E+02 4.43E+02 1.54E+Ol G 
4.227E+02 9.78E+Ol 8.69E+OO G 
3.713E+02 l.33E+03 8.35E+OO G 

1.10E+04 
4.209E+OO l.14E+OO 8.52E+Ol G 

4.94E+03 
1.482E+Ol 3.32E+02 2.65E+Ol G 
8.921E+OO 7.06E+Ol 2.86E+Ol G 
3.511E+Ol 2.10E+02 l.29E+Ol G 
5.060E+Ol 5.53E+02 1.46E+Ol G 
5.327E+Ol 2.17E+02 1.36E+Ol G 
1.138E+Ol 3.75E+02 2.lOE+Ol G 



Page 60 of 434

ORTEC g v - i (3263) Env32 G53W4.25 11/11/2013 7:53:11 PMPage 6 
TestAmerica, Inc Spectrum name: 11 Gamma 20131574.Anl - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

EU-154 I 2.8987E+OO 3.14E+03 
873.23-1.254E+Ol ? ( 6.079E+Ol 1.45E+02 1.23E+Ol G 
123.10-l.484E-01 & 7.938E+00 1.59E+03 4.08E+Ol G 

1274.54-1.049E+OO + 8.950E+OO 2.41E+02 3.52E+Ol G 
723.36 O.OOOE+OO + 3.157E+Ol l.OOE+03 2.02E+Ol G 

1004.77 1. 238E+Ol ? ( 4.090E+Ol 9.90E+Ol 1.80E+Ol G 
996.33 4.659E+OO ? ( 7.449E+Ol 4.72E+02 1.06E+Ol G 

EU-155 I -4.2626E-01 l.81E+03 
105.31-4.263E-01 % ( 2.440E+Ol 1.71E+03 2.12E+Ol G 

8 6. 54-1. 2 62E+Ol + 2.258E+Ol 5.44E+Ol 3.07E+Ol G 

TL-208 N 4.8643E+Ol 6.98E+02 
583.02 4.864E+Ol (P 3.485E+Ol 2.94E+Ol 8.45E+Ol G 
277.28 1.453E+02 + 4.806E+02 9.95E+Ol 6.31E+OO G 
860.56 l.003E+Ol % 4.122E+02 l.21E+03 l.24E+Ol G 

PB-210 N l.5023E+04 8.14E+03 
46.54 1. 502E+04 (P 2.572E+02 1.00E+OO 4.25E+OO G 

PB-212 N 9.7541E+Ol 6.98E+02 
238.63 9.754E+Ol (P 5.738E+Ol 2.09E+Ol 4.33E+Ol G 
300.03-3.442E+OO g, 

0 9.786E+02 8.43E+03 3.28E+OO G 

PB-214 N 8.6039E+OO 5.84E+05 
351. 93 6.484E+OO (P 5.061E+OO 2.73E+Ol 3.76E+Ol G 
295.09 1.273E+Ol (P 1. 092E+Ol 3.41E+Ol l.93E+Ol G 
242.00-1.846E-01 & p 2.604E+Ol 9.18E+02 7.43E+OO G 

BI-212 N 3.9766E+02 6.98E+02 
727.17 1. 966E+02 ? ( 5.097E+02 7.81E+Ol 7.55E+OO G 
785.42 1.584E+03 & ( 2.899E+03 5.58E+Ol 1. 28E+OO G 

BI-214 N 2.5543E+OO 5.84E+05 
609.31 2.760E+OO (P 6.709E+OO 5.31E+Ol 4.61E+Ol G 

1120.29-9.480E-01 % p 2.996E+Ol 8.16E+02 1.51E+Ol G 
1764.49 l.937E+OO &(P 1.185E+Ol 7.60E+Ol 1.54E+Ol G 

AC-228 N 2.1423E+Ol 2.10E+03 
911. 07 l.937E+Ol ? ( 3.627E+Ol 5.70E+Ol 2.90E+Ol G 
968.97 2.650E+Ol & ( 6.414E+Ol 7.31E+Ol 1.75E+Ol G 
338.32 l.900E+Ol ( 5.238E+Ol 8.32E+Ol 1.20E+Ol G 

Energy duplication 
93.35 3.003E+Ol * 8.802E+Ol 8.85E+Ol 5.56E+OO XA 

Pa-234 N 3.8567E+OO l.63E+l2 
131.29-3.578E-01 & ( 7.418E+OO 6.15E+02 1. 80E+Ol G 
569.47 4.218E-01 % 3.150E+Ol 2.19E+03 8.20E+OO G 
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Nuclide Ave activity Code Peak MDA Comments 

7 

Energy 
946.02 
883.24 
880.53 

Activity 
5.589E+OO 
1.525E-01 
1.263E+01 

&( 3.703E+Ol 1.97E+02 1.34E+Ol G 
% 4.471E+01 8.64E+03 9.60E+00 G 
&( 7.094E+Ol 1.67E+02 6.00E+OO G 

TH-234 N -8.0934E+Ol 1.63E+12 
63.29-8.093E+Ol ?(P 7.226E+Ol 3.08E+Ol 3.BlE+OO G 
92.59-1.124E+Ol & p 2.953E+Ol 2.17E+02 5.58E+OO G 

PA-234M N 2.6576E+Ol 1.63E+12 
1001.00-6.951E+Ol & ( 5.227E+02 2.23E+02 8.37E-01 G 

766.41 3.001E+02 & ( l.038E+03 l.03E+02 2.94E-01 G 

U-235 N 4.2884E+OO 2.57E+11 
143.79 4.687E+OO ? ( 1.716E+Ol 1. 10E+02 1. lOE+Ol G 
205.33 3.417E+OO ? ( 4.342E+Ol 3.79E+02 5.0lE+OO G 
163.38-6.618E+OO + 3.859E+01 1. 7 5E+02 5.08E+OO G 

Energy duplication 
93.35 1.224E+Ol * 3 .. 587E+01 8.85E+Ol 5.81E+00 X 

AM-241 T 1.2637E+03 
59.54 1.264E+03 

1.58E+05 
1.590E+01 8.43E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 54 1206. -184. -0.102 30.79 -8.093E+Ol p 

EU-155 8 6. 20 1723. -110. -0.061 54.41 -1. 2 62E+Ol 
TH-234 95.17 736. -49. -0.027 217.31 -1.124E+01 p 

AC-2.28 93.35 1192. 56. 0.031 88.49 3.003E+Ol 
U-235 93.35 1192. 56. 0.031 88.49 1.224E+Ol 
Pa-234 128.88 487. -5. -0.003 614.61 -3.578E-01 
U-235 143.95 913. 39. 0.022 110.20 4.687E+OO 
U-235 163.47 852. -24. -0.013 174.70 -6.618E+OO 
U-235 205.37 802. 11. 0.006 379.21 3.417E+OO 
I-131 283.85 649. 38. 0.021 97.31 O.OOOE+OO 
AC-228 338.09 606. 43. 0.024 83.18 1.900E+Ol 
I-131 365.19 588. -9. -0.005 397.04 O.OOOE+OO 
CS-134 569.34 325. -6. -0.003 443.16 -:-l.345E+Ol 
CS-134 605.39 382. -27. -0.015 105.10 -1.027E+Ol 
BI-214 609.24 337. 36. 0.020 53.14 2.760E+OO p 

I-131 63 6. 8 3 346. -21. -0.011 129.62 O.OOOE+OO 
BI-212 727.09 233. 28. 0.016 78.07 1.966E+02 
PA-234M 766.55 231. 21. 0.012 103.43 3.001E+02 
BI-212 783.74 191. 37. 0.020 55.82 1. 584E+03 
CS-134 794.26 196. 21. 0.012 97.99 l.118E+Ol 
CS-134 803.02 270. 24. 0.014 97.75 1.296E+02 
EU-154 872.55 366. -19. -0.011 144.57 -1.254E+Ol 
Pa-234 881. 76 369. 16. 0.009 167.27 1.263E+Ol 
AC-228 911. 09 388. 50. 0.028 56.96 1.937E+Ol 
Pa-234 946.06 451. .. 15. 0.009 197.34 5.589E+OO 
AC-228 969.64 400. 40. 0.022 73.12 2.650E+Ol 
EU-154 995.59 334. 5. 0.003 472.23 4.659E+OO 
PA-234M 999.85 318. -11. -0.006 222.98 -6.951E+Ol 
EU-154 1005.86 285. 25. 0.014 98.95 1.238E+Ol 
EU-154 1272.27 32. -3. -0.002 240.74 -1.049E+OO 
K-40 1461.51 36. -5. -0.003 196.71 -3.13.0E+OO p 

BI-214 1764.74 19. 4. 0.002 76.03 l.937E+OO p 

p - Peakbackground subtraction 
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TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: 11 Gamma 20131574.Anl 

9 

***** 

Nuclide 

S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

BE-7 A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 A 
EU-154 #A 
EU-155 #A 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 #A 
BI-214 #A 
AC-228 #A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.0838E-01 
-3 .1300E+OO 

3.0499E+02 
6.2628E-01 
5.2196E-01 
4.0529E+02 
1.7489E+00 
1.6371E+OO 

-1.5842E-01 
3.7216E+OO 
1.2054E+04 
7.4625E+OO 
8.5775E+OO 
3.0424E+Ol 
2.5465E+OO 
9.1217E+OO 
3.8567E+00 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
l.2494E+03 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
-3.1300E+OO 

7.7409E+02 
>12 Halflives 

5.6266E+OO 
4.7736E+02 
2.5135E+OO 
2.8987E+OO 

-4.2626E-01 
4.8643E+Ol 
1.5023E+04 
9.7541E+Ol 
8.6039E+OO 
3.9766E+02 
2.5543E+OO 
2.1423E+Ol 
3.8567E+OO 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
1.2637E+03 

Uncertainty 
Counting 

1.8406E+03% 
5.514E+02% 
1.033E+00% 

9. 7311E+01% 
5.793E+01% 
1.140E+00% 
7.058E+01% 
9.895E+01% 
l.708E+03% 
3.099E+01% 
l.001E+00% 
2.288E+01% 
2.349E+Ol% 
4.799E+01% 
7.270E+Ol% 
4.151E+01% 
1.673E+02% 
3.426E+Ol% 
1.034E+02% 
l.102E+02% 
8.426E-01% 

S A M P L E 
1 Sigma 

3.1560E+Ol 

3.4047E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

1.98E+Ol 
3.55E+OO 

3.60E+Ol 
4.21E+OO 
1. 48E+Ol 
6.08E+Ol 
2.44E+Ol 
3.48E+Ol 
2.57E+02 
5.74E+Ol 
5.06E+OO 
5.10E+02 
6.71E+OO 
3.63E+Ol 
7.42E+OO 
7.23E+Ol 
5.23E+02 
1.72E+Ol 
1. 59E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 87.9 to 1999.5 keV) 1.403E+04 Bq/Sample 
Total Decayed Activity ( 87.9 to 1999.5 keV) l.7692848E+04 Bq/Sample 

The library has energies which are not separable. 



P
a
g
e
 
6
4
 
o
f
 
4
3
4

77739_Gamma_LCS 160-77739-2-A. 11_Gamma_20131574.spc. 
1.0e6-,-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1.0e5 

1.0e4 

(/) 

c 
::i 
0 
0 

1.0e3 

I I 

11 

f 

1.0~" I 
I~ 

1.0e1 

1.oeolJ--.------,---~--,-----i------i-----,----=-:i:--=---=::-:--~~~---:-~LLL_~ 
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1600 1700 1800 1900 2000 

Energy (keV) 



Page 65 of 434

Test America St. Louis Spectrum ID: 15 Gamma_20131338 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Gel5 SN/110l2216 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 10:54:41 

Analysis Time: 11/11/2013 12:28 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1807 
Dead Time: 0.38 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 

15 Soil TunaCan.Clb - -
15 TunaCan 90099 032212 
3/22/2012 l3:03 -
2/28/2012 16:29 

Library: Client Routine Short Revl.lib 
Bkgd Correction File: 15 2013-10-05 0052.PBC 

1-Sigma 1-Sigma 
Counting Counting 

Nuclide Activity Uncert Uncert 
Bq/Sample % Bq/Sample 

1-Sigma 
Total 
Uncert 
Bq/Sample 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 
-----------------------------------------------------------------------------
K-40 3.365E+OO 147.9 4.978E+OO 4.980E+OO 1.890E+Ol 
C0-60 7.700E+02 1. 2 9.559E+OO 3.982E+Ol 5.695E+OO 
CS-134 5.179E+OO 73.9 3.829E+OO 3.839E+OO 3.939E+Ol 
CS-137 4.556E+02 1. 3 6.088E+OO 2.447E+Ol 5.061E+OO 
EU-152 4.086E+OO 106.8 4.362E+OO 4.367E+OO 1.678E+Ol 
EU-154 l.345E+Ol 155.0 2.084E+Ol 2.085E+Ol 7. OllE+Ol 
EU-155 1.419E+OO 123.9 1.757E+OO 1. 7 59E+OO 2.813E+Ol 
TL-208 4.567E+Ol 43.4 1.980E+Ol 1.994E+Ol 5.254E+Ol 
PB-210 l.493E+04 1.1 l.619E+02 8.917E+02 2.762E+02 
PB-212 1.324E+02 21.1 2.790E+Ol 2.919E+Ol 6.645E+Ol 
PB-214 6.175E+OO 39.3 2.429E+OO 2.450E+OO 8.077E+OO 
BI-212 4.218E+02 59.0 2.489E+02 2.499E+02 5.958E+02 
BI-214 6.688E+OO 33.6 2.247E+OO 2.274E+OO 5.883E+OO 
AC-228 1.495E+Ol 55.3 8.263E+OO 8.298E+OO 4.572E+Ol 
Pa-234 3.895E+OO 85.0 3.312E+OO 3.318E+OO 1. llOE+Ol 
TH-234 -3.768E+02 9.8 3.708E+Ol 4.199E+Ol 1.088E+02 
PA-234M l.072E+02 159.5 1.710E+02 1.710E+02 5.770E+02 
U-235 5. llOE+OO 111.1 5.678E+OO 5.684E+OO 1.888E+Ol 
AM-241 l.267E+03 0.9 1.133E+Ol 6.673E+Ol 1.689E+Ol 

Total 1.820E+04 

Analyst: Jody Watson 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

Sample description 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

1 

77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detl5\15 Gamma 20131338.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge15 SN/11012216 

Calibration 
Filename: 

15 TunaCan 90099 032212 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 10:54:41 AM 
1800 
1807 

0.38 % 
15 

15 Soil TunaCan.Clb 

2/28/2012 4:29:17 PM 
0.044 keV 
0.250 keV/channel 

-3.267E-08 keV/channelA2 

3/22/2012 1:03:01 PM 
165.85 keV 

Quadratic Uncertainty 1.00 % 
-6.894897E-01 + (-3.290613E-Ol*Log(E) ) + 

( -3.875629E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.13 % 

-2.362677E+Ol + ( 8.666669E+OO*Log(E)) + 
( -9.214638E-01*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.52keV ) 
1000.000% 

3 
l.OOOOE+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma 20131338.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 22 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0729 

Comments 
10/1/2006 12:00:00 PM 

15 2013-10-05 0052.PBC 
10/5/2013 12:52:55 AM 

***** S U M M A R Y 0 F 
Area Uncert 

P E A K S I N R A N G E ***** 
Peak 
Energy 

40.83 
46.57 
49.39 
59.56 
77.46 
84.09 
88.11 
92.79 

93.24 

112.41 
121.38 

124.36 
131.26 

143.74 

181.54 
185.96 
228.17 
233.55 
238.59 
243.73 

246.53 
277.43 

107. 
16947. 

13. 
22159. 

120. 
32. 

901. 
98. 

69.92 
0.93 

607.24 
0.89 

41. 83 
123.88 

7.82 
44.60 

5. 773.45 

97. 39.62 
35. 121.43 

78. 43.12 
48. 85.04 

37. 111.11 

53. 
61. 
43. 
23. 

205. 
4. 

54.86 
51.19 
62.64 
89.52 
19.87 

848.75 

44. 71.15 
21. 164.07 

FWHM Corrctn 

0.27 
0.95 
0.95 
0.99 
0.82 
0.98 
1.12 
0.51 

0.99 

0.77 
1. 02 

Factor 

l.564E-02 
1.956E-02 
2.141E-02 
2.738E-02 
3.462E-02 
3.679E-02 
3.707E-02 
3.778E-02 

3.785E-02 

3.882E-02 
3.848E-02 

0.45 3.831E-02 
1.02 3.775E-02 

1. 04 3. 639E-02 

0.41 
0.62 
0.30 
0.49 
1. 43 
1.12 

3.l76E-02 
3.l20E-02 
2.681E-02 
2.634E-02 
2.592E-02 
2.565E-02 

0.34 2.529E-02 
l.15 2.3l3E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 

59.54 

86.54 

92.59 
92.59 
93.35 
93.35 

121. 7 8 
121. 78 

131. 2 9 
131. 2 9 
143.79 
143.79 

238.63 
242.00 
242.00 

277.28 

4.250 

35.900 

30.700 

5.584 
5.584 
5.561 
5.810 

28.580 
28.580 

18.000 
18.000 
10.960 
10.960 

43.300 
7.430 
7.430 

6.310 

Act. Nuc 
Bq/Sampl 

1. 409E+04 PB210 

1.267E+03 AM241 

PBC<MDA EU155 

PBC<MDA TH234 
l.948E+Ol TH234 

PBC<MDA AC228 
1.178E+00 U235 

PBC<MDA EU152 
2.539E+OO EU152 

PBC<MDA Pa234 
3.938E+OO Pa234 

PBC<MDA U235 
5.llOE+OO 0235 

1.324E+02 PB212 
PBC<MDA PB214 

l.l43E+OO PB214 

PBC<MDA TL208 
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277.28 6.310 PBC<MDA TL208 
289.99 45. 62.18 0.31 2.235E-02 
295.38 45. 74.52 1.17 2.205E-02 295.09 19.300 PBC<MDA PB214 

295.09 19.300 5.882E+00 PB214 
338.60 50. 55.28 0.30 l.983E-02 338.32 12.010 PBC<MDA AC228 
344.74 4. 742.34 1. 21 1.956E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 6.704E-01 EU152 
351.99 82. 39.34 1. 22 l.923E-02 351. 93 37.600 PBC<MDA PB214 

351. 93 37.600 6.325E+OO PB214 
362.41 3. 994.26 1. 23 1.871E-02 364.48 81. 700 HL>Cutoff 1131 

364.48 81.700 HL>Cutoff 1131 
434.37 25. 69. 79 0.47 1.628E-02 
540.45 22. 51. 83 0.32 l.364E-02 
563.18 29. 73.94 1. 39 1. 319E-02 563.24 8.350 PBC<MDA CS134 

563.24 8.350 l.594E+02 CS134 
583.36 55. 38.89 1. 41 1.282E-02 583.02 84.500 PBC<MDA TL208 

583.02 84.500 PBC<MDA TL208 
609.27 82. 30.58 0.70 l.236E-02 609.31 46.090 7.344E+OO BI214 
637.24 36. 60.77 1. 45 1.192E-02 636.97 7.170 HL>Cutoff 1131 

636.97 7.170 HL>Cutoff 1131 
661. 74 6850. 1. 34 1. 48 1.154E-02 661. 66 85.210 4.556E+02 CS137 
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pk energy 
726.85 
775.52 

785.23 
860.96 

872.69 

880.64 

881. 05 

910.94 
969.54 
998.60 

1043.81 
1113.40 

1120.71 
1173.35 
1274.60 

1332.66 
1461.86 
1764.84 

area uncert 
34. 59.01 

2. 756.00 

19. 107.79 
12. 207.24 

15. 154.96 

6. 446.96 

4. 542.69 

42. 55.81 
11. 233.14 
13. 159.52 
22. 49.44 
21. 106.75 

3. 324.01 
3847. 1.77 

4. 168.52 

3465. 
4. 
6. 

1. 74 
71. 29 
62.35 

fwhm 
1. 52 
1. 56 

1. 57 
1. 62 

1. 63 

1. 64 

1. 64 

0.50 
1. 70 
1. 72 
0.50 
1. 80 

1. 80 
1. 69 
1. 90 

1. 93 
2.02 
2.18 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma_20131338.An1 

3 

corr 
1.067E-02 
1.007E-02 

9.998E-03 
9.252E-03 

9.137E-03 

9.072E-03 

9.048E-03 

8.812E-03 
8.357E-03 
8.125E-03 
7.836E-03 
7.416E-03 

7.368E-03 
7.076E-03 
6.579E-03 

6.324E-03 
5.828E-03 
4.916E-03 

nuclide 
727.17 
778.92 
778.92 
785.42 
860.56 
860.56 
873.23 
873.23 
880.53 
883.24 
880.53 
880.53 
883.24 
883.24 
911. 07 
968.97 

1001.00 

1112.07 
1112.07 
1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

brnch. 
7.550 

12.940 
12.940 
1. 280 

12.420 
12.420 
12.270 
12.270 

6.000 
9.600 
6.000 
6.000 
9.600 
9.600 

29.000 
17.460 

0.837 

13.644 
13.644 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

act. nuc 
PBC<MDA BI212 
PBC<MDA EU152 

l.462E+OO EU152 
PBC<MDA BI212 
PBC<MDA TL208 

7.432E+Ol TL208 
PBC<MDA EU154 

1.345E+Ol EU154 
PBC<MDA Pa234 

3.612E+OO Pa234 
5.764E+OO Pa234 

PBC<MDA Pa234 
2.646E+00 Pa234 
2.646E+OO Pa234 
2.145E+01 AC228 

PBC<MDA AC228 
PBC<MDA PA234M 

PBC<MDA EU152 
1.645E+Ol EU152 

PBC<MDA BI214 
7.674E+02 C060 

PBC<MDA EU154 
1.833E+OO EU154 
7.726E+02 C060 

PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

163.02 
197.05 
309.42 
352.00 
370.26 
449.15 
496.92 
725.46 
743.15 
911. 90 
933.42 
985.29 

1159.03 
1736.34 
2160.53 
4174.07 

40.83 
49.34 
77.46 
88.11 
92.79 

112.41 
124.36 
181.54 
185.96 
228.17 
233.55 
246.53 
289.99 
434.37 
540.45 

1043.81 

2072. 
2432. 

800. 
1017. 

564. 
460. 
413. 
293. 
347. 
273. 
188. 
312. 
246. 
127. 

54. 
40. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

107. 6. 861E+03 
256. 1.197E+04 
120. 3.466E+03 
901. 2.430E+04 

97. 2.580E+03 
97. 2.499E+03 
96. 2.498E+03 
53. l.658E+03 
61. 1. 966E+03 
43. 1.604E+03 
23. 8.795E+02 
44. 1.740E+03 
45. 2.014E+03 
25. 1.526E+03 
22. l.613E+03 
22. 2.871E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

69.92 
32.03 
41. 83 

6.01 
35.89 
39.62 
31. 71 
54.86 
51.19 
62.64 
89.52 
71.15 
62.18 
69.79 
51.83 
49.44 

0.275 
0.813 
0.818 
1.125 
0.989 
0.767 
0.446 
0.413 
0.620 
0.301 
0.493 
0.344 
0.308 
0.469 
0.320 
0.500 

s 
M 

s 
s 

D 

s 
s 
s 
s 
SC 

sM 
sM 
SC 

s 
sM 
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This section based on library: Client Routine Short Revl.lib 
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TestAmerica, Inc. 

(3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma_20131338.Anl 

4 

************** I D E N T I F I E D P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.77 46.52 4987. 17937. 9.965 1. 08 0.948 
AM-241 237.90 59.56 3943. 22159. 12.310 0.89 0.989 
TH-234 245.27 61. 41 2137. -756. -0.420 9.58 0.962s 
EU-155 335.93 84.09 763. 32. 0.018 123.88 0.983s 
TH-234 370.20 92.66 1149. 52. 0.029 63.10 0.989s 
AC-228 372.95 93.35 648. 5. 0.003 773.45 0.989D 
U-235 372.95 93.35 981. 89. 0.049 50.97 0.989D 
EU-155 421.17 105.41 1063. -14. -0.008 319.41 1.000s 
EU-152 485.01 121.38 884. 35. 0.019 121. 43 1. 015s 
EU-154 491.96 123.12 1007. -29. -0.016 154.75 1.017s 
Pa-234 524.49 131.26 815. 48. 0.027 85.04 1. 024s 
U-235 574.37 143.74 812. 37. 0.020 111.11 1.036s 
U-235 652.91 163.39 727. -19. -0.010 203.98 l.053s 
PB-212 953.55 238.59 460. 205. 0.114 19.87 1.430s 
PB-214 974.11 243.73 548. 4. 0.002 848.75 1.123s 
TL-208 1108.85 277.43 600. 21. 0.012 164.07 1.154s 
I-131 1131.84 283.18 485. -11. -0.006 281. 74 1.160s 
PB-214 1180.60 295.38 538. 45. 0.025 74.52 1.170 
AC-228 1353.39 338.60 238. 50. 0.028 55.28 0.297s 
EU-152 1377.94 344.74 520. 4. 0.002 742.34 1.212s 
PB-214 1406.93 351. 99 480. 82. 0.046 39.34 1. 219 
I-131 1448.61 362.41 377. 3. 0.002 994.26 l.229s 
BE-7 1908.87 477.52 536. -7. -0.004 497.88 l.324s 
CS-134 2251.43 563.18 220. 29. 0.016 73.94 l.394s 
CS-134 2276.67 569.49 238. -18. -0.010 122.24 1.399s 
Pa-234 2276.53 569.45 236. -17. -0.010 127.24 1.399s 
TL-208 2332.17 583.36 264. 55. 0.031 38.89 1. 410 
CS-134 2417.07 604.59 274. -16. -0.009 146.27 1.427s 
BI-214 2435.76 609.27 152. 75. 0.042 30.58 0.70ls 
I-131 2547.65 637.24 223. 36. 0.020 60.77 l.452s 
CS-137 2645.63 661.74 248. 6850. 3.806 1. 34 1. 481 
EU-154 2890.98 723.08 251. -25. -0.014 92.05 1.519s 
BI-212 2906.06 726.85 185. 34. 0.019 59.01 1. 522s 
EU-152 3100.71 775.52 162. 2. 0.001 756.00 1.56ls 
BI-212 3139.57 785.23 208. 19. 0.011 107.79 1.566s 
TL-208 3442.52 860.96 291. 12. 0.007 207.24 1.622s 
EU-154 3489.45 872.69 274. 15. 0.009 154.96 1.63ls 
Pa-234 3521.25 880.64 316. 6. 0.003 446.96 1.636s 
Pa-234 3522.88 881. 05 250. 4. 0.002 542.69 1.638s 
AC-228 3643.08 911.09 347. 25. 0.014 106.08 1.658s 
Pa-234 3767.65 942.23 214. -2. -0.001 998.44 1.683s 
AC-228 3876.90 969.54 319. 11. 0.006 233.14 1. 699 
EU-154 3986.82 997.01 298. -15. -0.008 169.19 l.718s 
PA-234M 3993.17 998.60 212. 13. 0.007 159.52 1.722s 
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Nuclide 
EU-152 
BI-214 
C0-60 
EU-154 
C0-60 
K-40 
BI-214 

Channel 
4452.54 
4481. 79 
4692.45 
5097.64 
5330.02 
5847.16 
7060.16 

Energy 
1113.40 
1120.71 
1173.35 
1274.60 
1332.66 
1461.86 
1764.84 

Background 
237. 
179. 
117. 

24. 
24. 
16. 
15. 

Net area 
21. 

3. 
3847. 

4. 
3465. 

4. 
6. 

Cnts/sec 
0.012 
0.002 
2.137 
0.002 
1.925 
0.002 
0.004 

Uncert 
106.75 
324.01 

1. 77 
168.52 

1. 74 
71. 29 
62. 35 

FWHM 
1.797s 
1. 803 
1. 694 
l.902s 
1.926 
2.015s 
2.180s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 C -2.3099E+OO 

K-40 N 3.3645E+OO 

C0-60 F 7.7002E+02 

I-131 I 1.9868E+OO 

CS-134 I 5.178'5E+OO 

CS-137 I 4.5561E+02 

EU-152 F 4.0858E+OO 

0 F L I B R A R Y P EA K U S A G E ***** 
------------- Peak --------------

Energy Activity Code MDA Value 
keV Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-2.310E+OO &( 3.873E+Ol 4.98E+02 1.05E+Ol G 

4.66E+ll 
1460.83 3.365E+OO &(P 1.890E+Ol 7.13E+Ol 1.07E+Ol G 

1332.50 7.726E+02 
1173.24 7.674E+02 

364.48 1.005E-01 &( 
284.30-4.432E+OO + 
636.97 2.348E+Ol ( 

604.71-8.013E+OO ?( 
795.87 2.035E-01 % 
569.32-5.420E+Ol + 
801.95-5.550E+OO & 
563.24 1.594E+02 &( 

661.66 4.556E+02 

344.29 6.704E-01 &( 
121.78 2.539E+OO *( 
778.92 1.462E+OO ?( 
964.11 1.838E-01 & 

1112.07 1.645E+Ol &( 

1.93E+03 
5.695E+OO 1.74E+OO 1.00E+02 G 
1.058E+Ol 1.77E+00 9.99E+Ol G 

8.02E+OO 
3.386E+OO 9.94E+02 8.17E+Ol G 
4.199E+Ol 2.82E+02 6.14E+OO G 
4.698E+01 6.08E+Ol 7.17E+OO G 

7.54E+02 
3.939E+Ol 1.46E+02 9.76E+Ol G 
5.332E+Ol 7.67E+03 8.55E+Ol G 
2.223E+02 1.22E+02 1.54E+Ol G 
5.174E+02 2.73E+03 8.69E+OO G 
3.908E+02 7.39E+Ol 8.35E+OO G 

1.10E+04 
5.061E+OO 1.34E+OO 8.52E+Ol G 

4.94E+03 
1.678E+Ol 7.42E+02 2.65E+Ol G 
l.026E+Ol 1.21E+02 2.86E+Ol G 
3.795E+Ol 7.56E+02 l.29E+Ol G 
5.194E+Ol 8.29E+03 1.46E+Ol G 
5.876E+Ol l.07E+02 1.36E+Ol G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 
1408.00-9.699E-03 % 1.274E+01 3.45E+04 2.10E+01 G 

EU-154 I 1.3449E+01 3.14E+03 
873.23 1.345E+01 & ( 7.0llE+Ol 1.55E+02 1.23E+01 G 
123.10-1.835E+OO - 9.460E+OO 1.55E+02 4.08E+Ol G 

1274.54 1.833E+OO 1.090E+01 1.69E+02 3.52E+Ol G 
723.36-1.133E+Ol + 3.476E+Ol 9.20E+Ol 2.02E+01 G 

1004.77-4.802E-01 & 5.487E+01 3.35E+03 1.80E+01 G 
996.33-1.660E+01 & 9.452E+01 1.69E+02 1.06E+Ol G 

EU-155 I 1.4186E+00 1.81E+03 
105.31-2.635E+OO ? ( 2.813E+Ol 3.19E+02 2.12E+01 G 

86.54 4.218E+OO ? ( 1.740E+Ol 1.24E+02 3.07E+Ol G 

TL-208 N 4.5666E+01 6.98E+02 
583.02 3.712E+Ol ? (P 5.254E+Ol 3.89E+Ol 8.45E+Ol G 
277.28 1.037E+02 &(P 5.816E+02 1.64E+02 6.31E+OO G 
860.56 7.432E+01 ? ( 5.196E+02 2.07E+02 1.24E+Ol G 

PB-210 N 1.4933E+04 8.14E+03 
46.54 1.493E+04 (P 2.762E+02 1.08E+OO 4.25E+OO G 

PB-212 N 1.3244E+02 6.98E+02 
238.63 1.324E+02 (P 6.645E+Ol 1.99E+Ol 4.33E+Ol G 
300.03-5.919E+OO % 1.025E+03 5.11E+03 3.28E+OO G 

PB-214 N 6.1745E+OO 5.84E+05 
351. 93 6.325E+OO 8.077E+OO 3.93E+01 3.76E+01 G 
295.09 5.882E+OO ? ( 1.450E+01 7.45E+01 1.93E+Ol G 
242.00 1.143E+OO - 3.269E+Ol 8.49E+02 7.43E+OO G 

BI-212 N 4.2178E+02 6.98E+02 
727.17 3.071E+02 5.958E+02 5.90E+01 7.55E+OO G 
785.42 1.098E+03 3.967E+03 1.08E+02 1.28E+00 G 

BI-214 N 6.6878E+OO 5.84E+05 
609.31 7.344E+OO (P 5.883E+OO 3.06E+01 4.61E+Ol G 

1120.29 1.624E+OO - p 3.260E+Ol 3.24E+02 1. 51E+Ol G 
1764.49 4.725E+OO ?(P 1.524E+Ol 6.23E+01 1.54E+Ol G 

AC-228 N 1.4948E+01 2.10E+03 
911. 07 1.291E+Ol ? ( 4.572E+Ol l.06E+02 2.90E+Ol G 
968.97 9.765E+OO ( 7.681E+Ol 2.33E+02 1.75E+Ol G 
338.32 2.739E+Ol ( 4.087E+01 5.53E+Ol 1.20E+Ol G 

Energy duplication 
93.35 2.891E+OO - 7.523E+Ol 7.73E+02 5.56E+OO XA 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Pa-234 N 3.8949E+OO 1.63E+12 
131.29 3.938E+OO & ( 1.llOE+Ol 8.50E+Ol 1.80E+Ol G 
569.47-9.005E+OO + 3.848E+Ol 1.27E+02 8.20E+OO G 
946.02-1.0lOE+OO - 3.446E+Ol 9.98E+02 1. 34E+Ol G 

883.24 2.646E+OO ? ( 4.886E+Ol 5.43E+02 9.60E+OO G 
880.53 5.764E+OO & ( 8.727E+Ol 4.47E+02 6.00E+OO G 

TH-234 N -3.7684E+02 l.63E+l2 
63.29-3.768E+02 ? (P 1.088E+02 9.58E+OO 3.81E+OO G 
92.59 1.379E+Ol + p 4.233E+Ol 6.31E+Ol 5.58E+OO G 

PA-234M N 1.0717E+02 1. 63E+l2 
1001.00 l.072E+02 ? ( 5.770E+02 1. 60E+02 8.37E-01 G 

766.41 1.437E+Ol % l.209E+03 2.45E+03 2.94E-01 G 

U-235 N 5.1103E+OO 2. 57E+11 
143.79 5.llOE+OO 1.888E+Ol 1.11E+02 1. lOE+Ol G 
205.33 1.168E+OO & 5.126E+Ol 1.31E+03 5.01E+OO G 
163.38-6.llOE+OO + 4.168E+Ol 2.04E+02 5.08E+OO G 

Energy duplication 
93.35 2.244E+Ol & 3.756E+Ol 5.lOE+Ol 5.81E+OO X 

AM-241 T 1. 2671E+03 
59.54 l.267E+03 

1. 58E+05 
1.689E+Ol 8.94E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 41 2137. -756. -0.420 9.58 -3.768E+02 p 

EU-155 84.09 763. 32. 0.018 123.88 4.218E+OO 
TH-234 92.66 1149. 52. 0.029 63.10 1.379E+Ol p 

U-235 93.35 981. 89. 0.049 50.97 2.244E+Ol 
EU-155 105.41 1063. -14. -0.008 319.41 -2.635E+OO 
EU-152 121.38 884. 35. 0.019 121.43 2.539E+OO 
EU-154 123.12 1007. -29. -0.016 154.75 -l.835E+00 
Pa-234 131.26 815. 48. 0.027 85.04 3.938E+OO 
U-235 143.74 812. 37. 0.020 111.11 5.llOE+OO 
U-235 163.39 727. -19. -0.010 203.98 -6.llOE+OO 
PB-214 243.73 548. 4. 0.002 848.75 1.143E+OO 
TL-208 277.43 600. 21. 0.012 164.07 1.037E+02 p 

I-131 283.18 485. -11. -0.006 281. 74 O.OOOE+OO 
PB-214 295.38 538. 45. 0.025 74.52 5.882E+OO 
EU-152 344.74 520. 4. 0.002 742.34 6.704E-01 
PB-214 351.99 480. 82. 0.046 39.34 6.325E+OO 
I-131 362.41 377. 3. 0.002 994.26 O.OOOE+OO 
BE-7 477.52 536. -7. -0.004 497.88 O.OOOE+OO 
CS-134 563.18 220. 29. 0.016 73.94 1.594E+02 
CS-134 569.49 238. -18. -0.010 122.24 -5.420E+Ol 
Pa-234 569.45 236. -17. -0.010 127.24 -9.005E+00 
TL-208 583.36 264. 55. 0.031 38.89 3.712E+Ol p 

CS-134 604.59 274. -16. -0.009 146.27 -8.013E+OO 
I-131 637.24 223. 36. 0.020 60.77 O.OOOE+OO 
EU-154 723.08 251. -25. -0.014 92.05 -1.133E+Ol 
BI-212 726.85 185. 34. 0.019 59.01 3.071E+02 
EU-152 775.52 162. 2. 0.001 756.00 1.462E+OO 
BI-212 785.23 208. 19. 0.011 107.79 l.098E+03 
TL-208 8 60. 96 291. 12. 0.007 207.24 7.432E+Ol 
EU-154 872.69 274. 15. 0.009 154. 96 1.345E+Ol 
Pa-234 880.64 316. 6. 0.003 446.96 5.764E+OO 
Pa-234 881.05 250. 4. 0.002 542.69 2.646E+OO 
Pa-234 942.23 214. -2. -0.001 998.44 -1.0lOE+OO 
EU-154 997.01 298. -15. -0.008 169.19 -1.660E+Ol 
PA-234M 998.60 212. 13. 0.007 159.52 1. 072E+02 
EU-152 1113.40 237. 21. 0.012 106.75 1.645E+Ol 
EU-154 1274.60 24. 4. 0.002 168.52 l.833E+OO 
K-40 1461.86 16. 4. 0.002 71. 29 3.365E+OO p 

p - Peakbackground subtraction 
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***** S U M M A R Y 
Time of Count 

Nuclide 

BE-7 #A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 #A 
PB-210 
PB-212 # 
PB-214 #A 
BI-212 #A 
BI-214 
AC-228 A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

Activity 
Bq/Sample 

-2.3099E+OO 
3.3645E+OO 
3.0338E+02 
1. 98 68E+OO 
4.8037E-01 
3.8683E+02 
2.8429E+OO 
7.5957E+OO 
5.2723E-01 
3.4936E+OO 
1.1982E+04 
1.0132E+Ol 
6.1556E+OO 
3.2268E+Ol 
6.6673E+OO 
6.3644E+OO 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
1. 252 8E+03 

0 F N U C 1 I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
3.3645E+OO 
7.7002E+02 

>12 Halflives 
5.1785E+OO 
4.5561E+02 
4.0858E+OO 
1.3449E+Ol 
1. 4186E+OO 
4.5666E+Ol 
1.4933E+04 
l.3244E+02 
6.1745E+OO 
4.2178E+02 
6.6878E+OO 
1.4948E+Ol 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
l.2671E+03 

Uncertainty 
Counting 

4.9788E+02% 
1.479E+02% 
l.241E+00% 

6.0769E+01% 
7.394E+01% 
1.336E+00% 
1.068E+02% 
l.550E+02% 
1.239E+02% 
4.336E+Ol% 
1.084E+00% 
2.107E+Ol% 
3.934E+01% 

1

5. 901E+Ol% 
3.360E+01% 
5.528E+01% 
8.504E+01% 
9.841E+00% 
l.595E+02% 
1.111E+02% 
8.940E-01% 

S A M P 1 E 
1 Sigma 

3.8727E+Ol 

3.3861E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

l.89E+Ol 
5.69E+OO 

3.94E+Ol 
5.06E+OO 
1.68E+Ol 
7.0lE+Ol 
2.81E+Ol 
5.25E+Ol 
2.76E+02 
6.64E+Ol 
8.08E+OO 
5. 96E+02 
5.88E+OO 
4.57E+Ol 
1.llE+Ol 
1.09E+02 
5.77E+02 
1.89E+Ol 
1.69E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 112.4 to 1999.5 keV) 1.394E+04 Bq/Sample 
Total Decayed Activity 112.4 to 1999.5 keV) 1.7565109E+04 Bq/Sample 

The library has energies which are not separable. 
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~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

81427-334 
1.0 Liter Sand in 1 Liter HDPE Silgan Jar 

Customer: TestAmerica/St. Louis, MO 
P.O. No.: 2339090, Item I 
Reference Date: 01-Jan-2010 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352·2837 
www.a na lyticsi nc.co m 

0.017670 

This standard radionuclide source was prepared using aliquots measured gravimetrical!y from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability. to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, Revision l, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA22101. 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps u, u, u Method 

Pb-210 46.5 B.120E+03 3.141E+03 0.1 2.1 4.1 4rr LS 
Am-241 69.5 l.680E+06 2.034E+03 0.1 1.7 3.6 4rr LS 
Cd-109 88.0 4.626E+02 l.606E+06 2.822E+03 0.4 2.3 4.7 HPGe 
Co-67 122. l 2.718E+02 8.471E+04 l.488E+03 0.6 2.0 4.1 HPGe 
Ce-139 166.9 l.376E+02 l.209E+06 2.124E+03 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+Ol 2.726E+06 4.790E+03 0.4 1.9 3.9 HPGe 
Sn-113 391.7 l.151E+02 l.672E+06 2.938E+03 0.5 1.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.096E+06 l.926E+03 0.6 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.077E+06 7.163E+03 0.4 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.056E+06 3.611E+03 0.6 1.9 3.9 HP Ge 
Co-60 1332.5 l.926E+03 2.056E+05 3.612E+03 0.7 1.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.308E+05 7.669E+03 0.6 1.9 3.9 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC· 
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Gtiidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
JAO"'l7 ll.11ani1<> Tihhittc \f;,lanrb l:>lifnrni:> 01 :(<:;r; 1ifl0 <:iP:oihn;irrl lnrl11~tri;il Rh1..-l Atl:oint:oi G<:>f'lrni:> "'lfl~1Q 
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Comments: 
1550 grams of sand. 
This standard will expire one year after the reference date. 

Source Prepared by: 
W. Mao, Radiochemist 

QA Approved: Date:~-'--/ µJ /-"-D __ _ 

-· 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 
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GAMMA SPECTROSCOPY
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Method GA-01-R 

Ra-226
Radium-226 & Other Gamma Emitters 

(GS) by Method GA-01-R
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Prep Batch: 104501
Fill Geometry, 21-Day In-Growth
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Prep Batch: 104501

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/05/14  03:10 230MB 160-104501/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV3

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.007702 0.0250 0.0250 U pCi/g 0.367

LOQ MDC

108746

Anly Batch

Lead-214 0.07632 0.0730 0.0735 U pCi/g 0.133 108746

Potassium-40 -0.4195 16.8 16.8 U pCi/g 0.891 108746

Protactinium-231 0.3996 0.791 0.792 U pCi/g 1.37 108746

Radium-226 -0.1142 2.12 2.12 U pCi/g 0.500 0.186 108746

Radium-228 0.02538 0.0532 0.0532 U pCi/g 0.111 108746

Thallium-208 0.01584 0.0392 0.0393 U pCi/g 0.0606 108746

Thorium-234 0.06301 0.0706 0.0709 U pCi/g 1.37 108746

Uranium-235 0.05649 0.136 0.136 U pCi/g 0.276 108746

Uranium-238 0.06301 0.0706 0.0709 U pCi/g 1.37 108746

Actinium 228 0.02538 0.0532 0.0532 U pCi/g 0.111 108746

Thorium 228 -0.01343 0.0892 0.0892 U pCi/g 0.112 108746

Bismuth-212 0.1303 0.478 0.478 U pCi/g 0.875 108746

Bismuth-214 -0.1142 2.12 2.12 U pCi/g 0.186 108746

Cesium-137 0.0000 0.0161 0.0161 U pCi/g 0.0603 108746

Lead-210 0.7306 0.753 0.758 U pCi/g 1.36 108746

Lead-212 -0.01343 0.0892 0.0892 U pCi/g 0.112 108746

Lab ID: Analyzed: Sigma:03/05/14  03:10 230LCS 160-104501/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV5

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 96.07 1.71 10.1 pCi/g 1.26

LOQ MDC

108748

Anly Batch

Cesium-137 30.69 0.849 3.30 pCi/g 0.318 108748

Cobalt-60 22.76 0.613 2.37 pCi/g 0.150 108748

Lab ID: Analyzed: Sigma:03/05/14  03:07 230160-5428-1 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-001 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.353 0.378 0.381 U pCi/g 0.619

LOQ MDC

108753

Anly Batch

Lead-214 0.740 0.117 0.140 pCi/g 0.0956 108753

Potassium-40 20.2 1.84 2.77 pCi/g 0.639 108753

Protactinium-231 0.298 0.608 0.608 U pCi/g 1.39 108753

Radium-226 0.566 0.128 0.141 pCi/g 0.500 0.109 108753

Radium-228 0.798 0.180 0.198 pCi/g 0.119 108753

Page 1 of 7 TestAmerica St. Louis
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Prep Batch: 104501

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/05/14  03:07 230160-5428-1 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-001 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.194 0.0568 0.0603 pCi/g 0.0479

LOQ MDC

108753

Anly Batch

Thorium-234 0.721 1.08 1.08 U pCi/g 1.80 108753

Uranium-235 0.0304 0.0645 0.0646 U pCi/g 0.446 108753

Uranium-238 0.721 1.08 1.08 U pCi/g 1.80 108753

Actinium 228 0.798 0.180 0.198 pCi/g 0.119 108753

Thorium 228 0.574 0.113 0.135 pCi/g 0.113 108753

Bismuth-212 0.300 0.571 0.572 U pCi/g 0.972 108753

Bismuth-214 0.566 0.128 0.141 pCi/g 0.109 108753

Cesium-137 -0.00301 0.0404 0.0404 U pCi/g 0.0734 108753

Lead-210 0.516 1.07 1.07 U pCi/g 1.80 108753

Lead-212 0.574 0.113 0.135 pCi/g 0.113 108753

Lab ID: Analyzed: Sigma:03/05/14  08:18 230160-5428-1 DU Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-001 GV10

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.2580 0.394 0.395 U pCi/g 0.655

LOQ MDC

108750

Anly Batch

Lead-214 0.9037 0.167 0.192 pCi/g 0.137 108750

Potassium-40 20.53 2.10 2.97 pCi/g 0.688 108750

Protactinium-231 0.2925 0.268 0.270 U pCi/g 2.36 108750

Radium-226 0.8577 0.196 0.216 pCi/g 0.500 0.165 108750

Radium-228 0.7894 0.252 0.264 pCi/g 0.212 108750

Thallium-208 0.2341 0.0764 0.0802 pCi/g 0.0775 108750

Thorium-234 1.385 1.40 1.41 U pCi/g 1.93 108750

Uranium-235 0.3203 0.249 0.251 U pCi/g 0.432 108750

Uranium-238 1.385 1.40 1.41 U pCi/g 1.93 108750

Actinium 228 0.7894 0.252 0.264 pCi/g 0.212 108750

Thorium 228 0.6632 0.124 0.151 pCi/g 0.146 108750

Bismuth-212 1.657 0.790 0.809 pCi/g 0.711 108750

Bismuth-214 0.8577 0.196 0.216 pCi/g 0.165 108750

Cesium-137 0.001337 0.0487 0.0487 U pCi/g 0.0898 108750

Lead-210 1.119 2.02 2.03 U pCi/g 2.79 108750

Lead-212 0.6632 0.124 0.151 pCi/g 0.146 108750

Page 2 of 7 TestAmerica St. Louis
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Prep Batch: 104501

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/05/14  03:09 230160-5428-2 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-002 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.000 0.163 0.163 U pCi/g 0.300

LOQ MDC

108750

Anly Batch

Lead-214 0.822 0.155 0.177 pCi/g 0.141 108750

Potassium-40 22.0 2.12 3.09 pCi/g 0.659 108750

Protactinium-231 0.191 0.303 0.303 U pCi/g 2.11 108750

Radium-226 0.942 0.207 0.229 pCi/g 0.500 0.172 108750

Radium-228 1.01 0.223 0.246 pCi/g 0.207 108750

Thallium-208 0.239 0.0784 0.0822 pCi/g 0.0775 108750

Thorium-234 0.980 1.50 1.51 U pCi/g 2.06 108750

Uranium-235 0.0732 0.0897 0.0900 U pCi/g 0.451 108750

Uranium-238 0.980 1.50 1.51 U pCi/g 2.06 108750

Actinium 228 1.01 0.223 0.246 pCi/g 0.207 108750

Thorium 228 0.860 0.173 0.205 pCi/g 0.174 108750

Bismuth-212 0.245 0.605 0.605 U pCi/g 1.05 108750

Bismuth-214 0.942 0.207 0.229 pCi/g 0.172 108750

Cesium-137 0.0110 0.0473 0.0473 U pCi/g 0.0847 108750

Lead-210 0.111 1.34 1.34 U pCi/g 2.29 108750

Lead-212 0.860 0.173 0.205 pCi/g 0.174 108750

Lab ID: Analyzed: Sigma:03/05/14  08:17 230160-5428-3 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-003 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.352 0.155 0.162 pCi/g 0.200

LOQ MDC

108753

Anly Batch

Lead-214 0.811 0.130 0.155 pCi/g 0.103 108753

Potassium-40 18.8 1.82 2.65 pCi/g 0.795 108753

Protactinium-231 0.200 0.404 0.404 U pCi/g 1.87 108753

Radium-226 0.868 0.162 0.186 pCi/g 0.500 0.120 108753

Radium-228 0.721 0.169 0.184 pCi/g 0.136 108753

Thallium-208 0.277 0.0669 0.0728 pCi/g 0.0518 108753

Thorium-234 0.753 0.534 0.540 U pCi/g 1.61 108753

Uranium-235 0.125 0.229 0.229 U pCi/g 0.383 108753

Uranium-238 0.753 0.534 0.540 U pCi/g 1.61 108753

Actinium 228 0.721 0.169 0.184 pCi/g 0.136 108753

Thorium 228 0.696 0.104 0.138 pCi/g 0.109 108753

Bismuth-212 0.480 0.524 0.526 U pCi/g 0.847 108753

Bismuth-214 0.868 0.162 0.186 pCi/g 0.120 108753

Page 3 of 7 TestAmerica St. Louis
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Prep Batch: 104501

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/05/14  08:17 230160-5428-3 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-003 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.00758 0.0430 0.0430 U pCi/g 0.0766

LOQ MDC

108753

Anly Batch

Lead-210 1.13 0.972 0.981 U pCi/g 1.55 108753

Lead-212 0.696 0.104 0.138 pCi/g 0.109 108753

Lab ID: Analyzed: Sigma:03/05/14  08:16 230160-5428-4 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-004 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.192 0.258 0.259 U pCi/g 0.418

LOQ MDC

108748

Anly Batch

Lead-214 0.693 0.144 0.161 pCi/g 0.183 108748

Potassium-40 21.5 2.51 3.34 pCi/g 0.835 108748

Protactinium-231 0.274 0.467 0.468 U pCi/g 2.45 108748

Radium-226 0.710 0.165 0.180 pCi/g 0.500 0.145 108748

Radium-228 0.763 0.222 0.235 pCi/g 0.132 108748

Thallium-208 0.367 0.0881 0.0960 pCi/g 0.0517 108748

Thorium-234 1.23 0.616 0.629 U pCi/g 2.00 108748

Uranium-235 0.157 0.265 0.265 U pCi/g 0.479 108748

Uranium-238 1.23 0.616 0.629 U pCi/g 2.00 108748

Actinium 228 0.763 0.222 0.235 pCi/g 0.132 108748

Thorium 228 0.651 0.119 0.146 pCi/g 0.118 108748

Bismuth-212 0.733 0.752 0.756 U pCi/g 1.19 108748

Bismuth-214 0.710 0.165 0.180 pCi/g 0.145 108748

Cesium-137 -0.0257 4.39 4.39 U pCi/g 0.127 108748

Lead-210 1.14 1.14 1.14 U pCi/g 1.74 108748

Lead-212 0.651 0.119 0.146 pCi/g 0.118 108748

Lab ID: Analyzed: Sigma:03/05/14  08:24 230160-5428-5 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-005 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.126 0.167 0.168 U pCi/g 0.980

LOQ MDC

108749

Anly Batch

Lead-214 0.711 0.131 0.151 pCi/g 0.127 108749

Potassium-40 18.2 1.90 2.66 pCi/g 0.644 108749

Protactinium-231 -0.0101 0.0321 0.0321 U pCi/g 1.55 108749

Radium-226 0.726 0.131 0.151 pCi/g 0.500 0.0788 108749

Radium-228 0.894 0.190 0.211 pCi/g 0.0864 108749

Page 4 of 7 TestAmerica St. Louis
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Prep Batch: 104501

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/05/14  08:24 230160-5428-5 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-005 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.270 0.0647 0.0705 pCi/g 0.0437

LOQ MDC

108749

Anly Batch

Thorium-234 1.94 1.08 1.10 pCi/g 1.35 108749

Uranium-235 0.109 0.156 0.156 U pCi/g 0.345 108749

Uranium-238 1.94 1.08 1.10 pCi/g 1.35 108749

Actinium 228 0.894 0.190 0.211 pCi/g 0.0864 108749

Thorium 228 0.610 0.0911 0.121 pCi/g 0.0887 108749

Bismuth-212 0.422 0.530 0.532 U pCi/g 0.871 108749

Bismuth-214 0.726 0.131 0.151 pCi/g 0.0788 108749

Cesium-137 -0.00531 0.0396 0.0396 U pCi/g 0.0720 108749

Lead-210 1.03 1.06 1.07 U pCi/g 1.50 108749

Lead-212 0.610 0.0911 0.121 pCi/g 0.0887 108749

Lab ID: Analyzed: Sigma:03/05/14  09:16 230160-5428-6 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU2BI-FSS-006 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.274 0.312 0.314 U pCi/g 0.512

LOQ MDC

108753

Anly Batch

Lead-214 0.441 0.106 0.115 pCi/g 0.0856 108753

Potassium-40 12.7 1.36 1.88 pCi/g 0.550 108753

Protactinium-231 0.0764 0.161 0.162 U pCi/g 1.43 108753

Radium-226 0.437 0.119 0.127 pCi/g 0.500 0.118 108753

Radium-228 0.346 0.121 0.126 pCi/g 0.191 108753

Thallium-208 0.162 0.0421 0.0453 pCi/g 0.0259 108753

Thorium-234 0.365 0.423 0.424 U pCi/g 1.32 108753

Uranium-235 0.188 0.149 0.151 U pCi/g 0.334 108753

Uranium-238 0.365 0.423 0.424 U pCi/g 1.32 108753

Actinium 228 0.346 0.121 0.126 pCi/g 0.191 108753

Thorium 228 0.493 0.0953 0.115 pCi/g 0.0884 108753

Bismuth-212 0.223 0.416 0.417 U pCi/g 0.710 108753

Bismuth-214 0.437 0.119 0.127 pCi/g 0.118 108753

Cesium-137 0.000 0.00953 0.00953 U pCi/g 0.0887 108753

Lead-210 0.0690 0.829 0.829 U pCi/g 1.45 108753

Lead-212 0.493 0.0953 0.115 pCi/g 0.0884 108753
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Prep Batch: 104501

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-104501/1-A Actinium-227 -0.007702 U pCi/g

MB 160-104501/1-A Lead-214 0.07632 U pCi/g

MB 160-104501/1-A Potassium-40 -0.4195 U pCi/g

MB 160-104501/1-A Protactinium-231 0.3996 U pCi/g

MB 160-104501/1-A Radium-226 -0.1142 U pCi/g

MB 160-104501/1-A Radium-228 0.02538 U pCi/g

MB 160-104501/1-A Thallium-208 0.01584 U pCi/g

MB 160-104501/1-A Thorium-234 0.06301 U pCi/g

MB 160-104501/1-A Uranium-235 0.05649 U pCi/g

MB 160-104501/1-A Uranium-238 0.06301 U pCi/g

MB 160-104501/1-A Actinium 228 0.02538 U pCi/g

MB 160-104501/1-A Thorium 228 -0.01343 U pCi/g

MB 160-104501/1-A Bismuth-212 0.1303 U pCi/g

MB 160-104501/1-A Bismuth-214 -0.1142 U pCi/g

MB 160-104501/1-A Cesium-137 0.0000 U pCi/g

MB 160-104501/1-A Lead-210 0.7306 U pCi/g

MB 160-104501/1-A Lead-212 -0.01343 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-104501/2-A Americium-241 97.5 96.07 pCi/g 99 87 116

-LCS 160-104501/2-A Cesium-137 31.2 30.69 pCi/g 98 87 120

-LCS 160-104501/2-A Cobalt-60 23.1 22.76 pCi/g 99 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5428-1 Actinium-227 -0.353 -0.2580 U pCi/g 31 0.12 0.35 1

160-5428-1 Lead-214 0.740 0.9037 pCi/g 20 0.49 1.38 1

160-5428-1 Potassium-40 20.2 20.53 pCi/g 2 0.06 0.16 1

160-5428-1 Protactinium-231 0.298 0.2925 U pCi/g 2 0.01 0.02 1

160-5428-1 Radium-226 0.566 0.8577 pCi/g 41 0.82 2.27 1

160-5428-1 Radium-228 0.798 0.7894 pCi/g 1 0.02 0.05 1

160-5428-1 Thallium-208 0.194 0.2341 pCi/g 19 0.29 0.80 1

160-5428-1 Thorium-234 0.721 1.385 U pCi/g 63 0.27 0.75 1

160-5428-1 Uranium-235 0.0304 0.3203 U pCi/g 165 0.92 2.23 1

160-5428-1 Uranium-238 0.721 1.385 U pCi/g 63 0.27 0.75 1

160-5428-1 Actinium 228 0.798 0.7894 pCi/g 1 0.02 0.05 1

160-5428-1 Thorium 228 0.574 0.6632 pCi/g 14 0.31 0.88 1

160-5428-1 Bismuth-212 0.300 1.657 pCi/g 139 0.98 2.74 1

160-5428-1 Bismuth-214 0.566 0.8577 pCi/g 41 0.82 2.27 1

Page 6 of 7 TestAmerica St. Louis
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Prep Batch: 104501

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5428-1 Cesium-137 -0.00301 0.001337 U pCi/g 519 0.05 0.14 1

160-5428-1 Lead-210 0.516 1.119 U pCi/g 74 0.19 0.53 1

160-5428-1 Lead-212 0.574 0.6632 pCi/g 14 0.31 0.88 1

Glossary:

Ts = Count Duration, Sample

Page 7 of 7 TestAmerica St. Louis
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5428-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/12/14  15:00

02/12/14  10:52104501

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 02/12/2014 03/05/2014 Tuna CanMB 160-104501/1 Fill_Geo-21, 
GA-01-R

341.9 g 02/12/2014 03/05/2014 Tuna CanLCS 
160-104501/2

Fill_Geo-21, 
GA-01-R

TI233-SU2BI-FSS-
001

47.6 g 399.2 g 351.6 g 02/12/2014 03/05/2014 Tuna Can160-5428-A-1 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
001

47.6 g 399.2 g 351.6 g 02/12/2014 03/05/2014 Tuna Can160-5428-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
002

47.9 g 414.9 g 367 g 02/12/2014 03/05/2014 Tuna Can160-5428-A-2 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
003

47.8 g 409.1 g 361.3 g 02/12/2014 03/05/2014 Tuna Can160-5428-A-3 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
004

48.1 g 428.9 g 380.8 g 02/12/2014 03/05/2014 Tuna Can160-5428-A-4 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
005

47.9 g 441.4 g 393.5 g 02/12/2014 03/05/2014 Tuna Can160-5428-A-5 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
006

47.8 g 456.5 g 408.7 g 02/12/2014 03/05/2014 Tuna Can160-5428-A-6 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-104501/1 Fill_Geo-21, 
GA-01-R

# gLCS 
160-104501/2

Fill_Geo-21, 
GA-01-R

TI233-SU2BI-FSS-
001

160-5428-A-1 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
001

160-5428-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
002

160-5428-A-2 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
003

160-5428-A-3 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
004

160-5428-A-4 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
005

160-5428-A-5 Fill_Geo-21, 
GA-01-R

T

TI233-SU2BI-FSS-
006

160-5428-A-6 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5428-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/12/14  15:00

02/12/14  10:52104501

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2GA-01-R

Page 98 of 434



Test America St. Louis                    Spectrum ID: 3_Gamma_20140485 
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_MB 160-104501~1-A 
             Detector: Ge 3 SN/131        
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: MB 160-104501~1-A
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 03:10         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 03:10:21      Real Time: 1803   sec
        Analysis Time: 3/5/2014 03:40         Dead Time: 0.16   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     5.534E-01    5.534E-01    4.930E+00
NA-22      0.000E+00         1000.0     6.081E-02    6.081E-02    4.481E-01
K-40      -4.519E+00         2000.0     9.039E+01    9.039E+01    9.603E+00
Sc-46      1.382E-01           74.1     1.023E-01    1.026E-01    8.046E-01
CR-51      2.853E-01          478.3     1.364E+00    1.364E+00    5.017E+00
MN-54      0.000E+00         1000.0     4.396E-02    4.396E-02    7.117E-01
FE-59     -9.288E-02          170.0     1.579E-01    1.579E-01    1.689E+00
Co-56      1.226E-01          165.3     2.027E-01    2.028E-01    7.425E-01
CO-57      0.000E+00         1000.0     2.844E-02    2.844E-02    3.511E-01
CO-58      9.661E-02          172.9     1.671E-01    1.671E-01    6.248E-01
CO-60      7.667E-02          103.4     7.924E-02    7.934E-02    4.638E-01
ZN-65      0.000E+00         1000.0     1.083E-01    1.083E-01    3.287E+00
NB-94      4.278E-02          213.7     9.144E-02    9.146E-02    5.425E-01
ZR-95     -1.375E-03        24360.0     3.351E-01    3.351E-01    1.307E+00
NB-95     -2.825E-02          755.5     2.134E-01    2.134E-01    8.060E-01
RU-103     2.200E-02          742.6     1.634E-01    1.634E-01    6.204E-01
RH-106     1.697E+00          140.2     2.380E+00    2.381E+00    5.500E+00
AG-108M    9.099E-02           89.8     8.175E-02    8.188E-02    5.039E-01
AG-110M    1.817E-01          179.2     3.256E-01    3.257E-01    1.184E+00
SN-113    -1.889E-01          154.1     2.911E-01    2.913E-01    1.023E+00
SB-124    -2.010E-01          121.8     2.449E-01    2.451E-01    8.531E-01
SB-125    -2.540E-01          194.1     4.930E-01    4.931E-01    1.792E+00
I-131      5.598E-02          144.5     8.088E-02    8.093E-02    6.647E-01
Gd-153     8.062E-02          144.3     1.163E-01    1.164E-01    9.874E-01
Ga-68      6.072E+00          144.2     8.755E+00    8.762E+00    3.172E+01
Tc-99m    -5.595E-02          183.2     1.025E-01    1.025E-01    3.642E-01
BA-133     1.475E-01          106.1     1.565E-01    1.567E-01    8.671E-01
CS-134     1.009E-01          152.6     1.539E-01    1.540E-01    1.123E+00
CS-137     0.000E+00         1000.0     8.671E-02    8.671E-02    6.501E-01
CE-139     7.948E-02          171.8     1.366E-01    1.368E-01    4.804E-01
Ba-140    -1.443E-01          459.7     6.633E-01    6.633E-01    2.491E+00
La-140     5.269E-02          216.1     1.139E-01    1.139E-01    5.602E-01
CE-141     1.101E-01          159.6     1.757E-01    1.758E-01    6.236E-01
CE-144    -3.557E-02         2051.0     7.295E-01    7.295E-01    2.700E+00
PM-144     1.531E-01          130.2     1.993E-01    1.995E-01    7.107E-01
EU-152     7.016E-01           66.5     4.663E-01    4.677E-01    2.003E+00
EU-154     1.347E-01          126.3     1.701E-01    1.702E-01    9.847E+00
EU-155     3.192E-01          115.5     3.687E-01    3.691E-01    1.285E+00
HF-181     3.617E-02          171.4     6.200E-02    6.203E-02    7.216E-01
Ta-182     7.005E-01           73.9     5.174E-01    5.186E-01    1.734E+00
Hg-203     8.024E-03         1689.0     1.355E-01    1.355E-01    5.104E-01
TL-208     1.707E-01          123.9     2.114E-01    2.116E-01    6.532E-01
pm-146     4.423E-02          291.7     1.290E-01    1.290E-01    1.859E+00
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y-88       0.000E+00          707.1     1.214E-01    1.214E-01    1.111E+00
Cd-113m    1.286E+03          160.8     2.069E+03    2.071E+03    7.348E+03
Cd-109     2.301E+00           98.0     2.254E+00    2.258E+00    7.747E+00
PB-210     7.871E+00           51.6     4.058E+00    4.084E+00    1.470E+01
PB-212    -1.447E-01          331.9     4.803E-01    4.804E-01    1.209E+00
PB-214     8.223E-01           47.9     3.935E-01    3.958E-01    1.431E+00
BI-207     7.421E-02          206.3     1.531E-01    1.531E-01    5.684E-01
BI-212     1.404E+00          183.5     2.576E+00    2.577E+00    9.427E+00
BI-214    -1.231E+00          925.9     1.140E+01    1.140E+01    2.009E+00
BI-210M    0.000E+00         1000.0     2.247E-01    2.247E-01    1.056E+00
RA-224    -1.923E-01         1635.0     3.143E+00    3.143E+00    1.150E+01
AC-228     2.735E-01          104.7     2.864E-01    2.868E-01    1.193E+00
TH-227    -8.298E-02          162.1     1.345E-01    1.346E-01    3.954E+00
TH-229     2.458E+00          112.6     2.768E+00    2.775E+00    9.545E+00
TH-234     6.788E-01           56.0     3.804E-01    3.820E-01    1.475E+01
PA-231     4.305E+00           98.9     4.259E+00    4.266E+00    1.474E+01
PA-233     4.112E-01           92.3     3.795E-01    3.801E-01    1.301E+00
PA-234     3.553E-01          195.1     6.932E-01    6.934E-01    1.689E+00
PA-234M    4.035E+00          139.2     5.618E+00    5.622E+00    1.013E+02
U-235      6.086E-01          120.1     7.311E-01    7.318E-01    2.972E+00
AM-241    -1.891E-01          208.4     3.939E-01    3.940E-01    1.391E+00
Np-237    -7.536E-01          130.4     9.823E-01    9.832E-01    3.375E+00
Ir-192     2.247E-01           47.1     1.059E-01    1.067E-01    5.704E-01
Cs-136     8.508E-04        21660.0     1.843E-01    1.843E-01    7.243E-01
Np-239    -7.384E-02          522.2     3.856E-01    3.857E-01    1.398E+00
Nd-147    -2.798E-02         3995.0     1.118E+00    1.118E+00    4.328E+00
-----------------------------------------------------------------------------
Total      1.324E+03

      Analyst: Lindsey Sharpe                     
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Sample description                                             
      104501_Gamma_MB 160-104501~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140485.An1

 Acquisition information
        Start time:                 3/5/2014 3:10:21 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.16 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 3:10:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    9 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0816

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.30    46.41        23.        13.     0.007    24.12   0.602s
 TH-227    201.17    50.37        18.         2.     0.001   271.38   0.822s
 AM-241    240.61    60.23        31.        -4.    -0.002   208.35   0.832s
 TH-234    252.81    63.27        47.        -7.    -0.004    84.29   0.836s
 BA-133    323.63    80.96        36.        -3.    -0.002   308.06   0.854s
 Np-237    344.28    86.12        47.        -8.    -0.004   130.35   0.860s
 EU-155    345.99    86.55        46.        -4.    -0.002   221.10   0.860s
 Cd-109    348.91    87.28        19.         7.     0.004    97.96   0.861s
 Nd-147    363.08    90.82        43.        -8.    -0.005   117.40   0.865s
 TH-234    369.19    92.35        33.        15.     0.008    30.70   0.866s
 AC-228    372.24    93.11        28.        12.     0.007    67.55   0.867s
 Gd-153    391.44    97.90        21.        -1.     0.000   740.25   0.871s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    396.59    99.19        18.         7.     0.004    96.97   0.873s
 Gd-153    404.47   101.16        18.         4.     0.002   144.26   0.877 
 Np-239    414.40   103.64        17.        10.     0.006    65.14   0.878 
 EU-155    421.78   105.48        18.         6.     0.003   115.48   0.879s
 Np-239    424.63   106.19        26.        -1.    -0.001   522.25   0.880s
 EU-152    487.14   121.81        24.        -3.    -0.002   253.41   0.896s
 EU-154    491.57   122.92        18.         5.     0.003   126.27   0.898 
 PA-234    525.90   131.49        22.        -2.    -0.001   433.31   0.906s
 HF-181    532.27   133.09        19.        -1.     0.000   708.33   0.908s
 HF-181    544.90   136.24        18.         4.     0.002   171.44   0.911s
 Tc-99m    561.66   140.43        22.        -4.    -0.002   183.19   0.916s
 U-235     577.23   144.32        23.         6.     0.003   120.13   0.919s
 CE-141    589.44   147.37        19.         4.     0.002   159.60   0.921s
 U-235     654.69   163.67        29.        -3.    -0.002   257.89   0.939s
 CE-139    664.18   166.04        28.         5.     0.003   171.83   0.942s
 TH-229    776.27   194.04        27.         7.     0.004   112.63   0.970s
 U-235     817.64   204.38        18.         1.     0.001   509.96   0.982s
 TH-227    942.20   235.50        28.        -5.    -0.003   162.10   1.013s
 PB-212    954.67   238.62        32.        -4.    -0.002    67.43   1.016s
 PB-214    968.17   241.99        19.         2.     0.001   128.46   1.019s
 TH-227   1021.52   255.32        11.         1.     0.000   719.74   1.034s
 Cd-113m  1059.55   264.82        19.         4.     0.002   160.85   1.041s
 TL-208   1109.67   277.34        12.         2.     0.001   330.80   1.055s
 I-131    1139.08   284.69        14.        -1.    -0.001   384.02   1.062s
 PB-214   1181.82   295.37        16.        16.     0.009    30.07   0.687s
 Ir-192   1180.69   295.09        12.        13.     0.007    47.11   1.074s
 PB-212   1199.22   299.72        19.        -1.     0.000   994.73   1.078s
 PA-231   1192.06   297.93        11.         1.     0.000   787.24   1.078s
 PA-231   1210.38   302.51        14.         6.     0.003    98.93   1.081s
 BA-133   1210.50   302.54        15.         6.     0.003   106.13   1.081s
 Ba-140   1222.37   305.50        17.        -2.    -0.001   333.32   1.083s
 BI-210M  1222.06   305.43        17.        -2.    -0.001   337.97   1.083s
 PA-233   1247.84   311.87        17.         7.     0.004    92.27   1.090 
 CR-51    1285.43   321.26        19.         1.     0.001   478.25   1.098s
 La-140   1316.80   329.10        19.        -2.    -0.001   377.73   1.107s
 AC-228   1349.49   337.27        11.         5.     0.003   104.74   1.116s
 Cs-136   1357.97   339.39        23.        -3.    -0.002   206.45   1.118s
 HF-181   1382.90   345.61        18.         1.     0.001   524.91   1.124s
 PB-214   1408.19   351.94        19.         6.     0.003    26.50   0.566s
 I-131    1458.44   364.49        18.        -2.    -0.001   274.85   1.142s
 BA-133   1543.56   385.76        13.        -3.    -0.002   184.94   1.161s
 SN-113   1570.32   392.45        25.        -5.    -0.003   154.14   1.169s
 SB-125   1710.79   427.55        13.        -3.    -0.002   194.11   1.205s
 AG-108M  1730.60   432.50         9.         1.     0.001   315.42   1.211s
 pm-146   1816.23   453.90         8.         1.     0.001   291.68   1.230s
 SB-125   1857.63   464.25        13.        -2.    -0.001   236.45   1.240s
 Ir-192   1873.26   468.15        11.        -2.    -0.001   314.88   1.244s
 PM-144   1906.60   476.49        13.        -3.    -0.002   179.37   1.253s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181   1930.45   482.45        13.        -1.    -0.001   422.80   1.258s
 RU-103   1988.04   496.84        12.         1.     0.000   742.65   1.273s
 RH-106   2042.95   510.56        21.        30.     0.016    28.75   1.287s
 Ba-140   2148.12   536.85        12.        -1.    -0.001   459.73   1.311s
 CS-134   2279.49   569.68         9.         2.     0.001   206.93   1.342s
 PA-234   2280.26   569.88         9.         2.     0.001   196.88   1.342 
 BI-207   2279.93   569.79         9.         2.     0.001   206.31   1.343s
 TL-208   2333.59   583.20         9.         4.     0.002   123.87   1.355s
 SB-124   2411.60   602.70        21.        -6.    -0.003   121.83   1.374s
 BI-214   2450.49   612.42        26.       -16.    -0.009   477.67   1.381s
 RU-103   2439.14   609.59        19.        -2.    -0.001   361.30   1.382s
 AG-108M  2458.13   614.33         9.         5.     0.003    89.84   1.385s
 PM-144   2465.81   616.25        16.        -5.    -0.003   121.00   1.389s
 RH-106   2487.20   621.60         8.         3.     0.002   140.24   1.393s
 SB-125   2544.21   635.85        11.        -1.    -0.001   399.46   1.406s
 I-131    2549.44   637.16         7.         3.     0.002   144.47   1.407s
 AG-110M  2628.05   656.81        13.        -4.    -0.002   145.75   1.427s
 PM-144   2781.65   695.20        11.         4.     0.002   130.19   1.463s
 NB-94    2812.50   702.91         6.         2.     0.001   213.75   1.469s
 AG-108M  2886.45   721.40         8.         0.     0.000   936.82   1.488s
 ZR-95    2897.57   724.18        12.        -1.     0.000   822.54   1.489s
 BI-212   2909.04   727.05        11.         3.     0.001   183.47   1.492 
 NB-95    3065.02   766.04        13.        -1.     0.000   755.47   1.528s
 PA-234M  3066.66   766.45         8.         3.     0.002   139.22   1.528s
 EU-152   3114.59   778.43        11.        -2.    -0.001   261.23   1.540s
 BI-212   3144.86   786.00         9.        -2.    -0.001   192.54   1.546s
 CS-134   3165.40   791.14         2.         1.     0.000   346.64   1.556s
 CS-134   3208.75   801.97         7.         3.     0.001   152.58   1.561s
 CO-58    3243.65   810.70         6.         2.     0.001   172.92   1.569s
 La-140   3264.74   815.97         8.         2.     0.001   216.14   1.574s
 Co-56    3388.52   846.92         9.         3.     0.002   165.33   1.602s
 NB-94    3484.40   870.89         8.         0.     0.000   947.68   1.625s
 PA-234   3521.46   880.16        16.        -1.    -0.001   460.23   1.633s
 PA-234   3537.93   884.27        13.         2.     0.001   340.80   1.636 
 AG-110M  3539.96   884.78        12.         3.     0.002   179.18   1.637s
 Sc-46    3554.65   888.46        10.         1.     0.000   677.42   1.641s
 AG-110M  3753.23   938.11        12.        -3.    -0.002   181.98   1.685s
 EU-152   3855.87   963.77         8.         2.     0.001   243.44   1.709s
 AC-228   3878.47   969.42         9.        -1.    -0.001   458.35   1.713s
 PA-234M  3998.75   999.50         9.        -2.    -0.001   266.24   1.742s
 EU-154   4019.60  1004.71        10.         1.     0.000   704.01   1.745s
 Cs-136   4193.17  1048.12        13.        -2.    -0.001   304.01   1.783s
 RH-106   4200.96  1050.06         9.         2.     0.001   266.87   1.785s
 Ga-68    4310.54  1077.47         9.         3.     0.002   144.19   1.809s
 FE-59    4397.94  1099.33        10.        -3.    -0.002   169.99   1.828s
 EU-152   4450.55  1112.48         4.         6.     0.003    66.46   1.839s
 Sc-46    4484.28  1120.92         3.         4.     0.002    74.07   1.847s
 Ta-182   4484.29  1120.92         3.         4.     0.002    73.86   1.847s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60    4694.73  1173.55         3.         3.     0.001   103.36   1.892s
 FE-59    5165.61  1291.33         6.         1.     0.001   356.68   1.993s
 Co-56    7069.24  1767.63         8.        -3.    -0.002   133.30   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
K-40     N  -4.5194E+00                                      4.66E+11             
                          1460.83-4.519E+00 %(P 9.603E+00 1.00E+03 1.07E+01 G  
 
Sc-46    F   1.3818E-01                                      8.38E+01             
                           889.28 3.096E-02 &(  8.046E-01 6.77E+02 1.00E+02 G  
                          1120.55 2.454E-01 ?(  6.097E-01 7.41E+01 1.00E+02 G  
 
CR-51    F   2.8528E-01                                      2.77E+01             
                           320.08 2.853E-01 ?(  5.017E+00 4.78E+02 9.94E+00 G  
 
FE-59    F  -9.2875E-02                                      4.45E+01             
                          1099.25-2.723E-01 ?(  1.689E+00 1.70E+02 5.65E+01 G  
                          1291.60 1.418E-01 ?(  1.985E+00 3.57E+02 4.32E+01 G  
 
Co-56    C   1.2260E-01                                      7.73E+01             
                           846.77 1.226E-01 ?(  7.425E-01 1.65E+02 9.99E+01 G  
                          1238.28 0.000E+00 -   6.628E-01 1.00E+03 6.61E+01 G  
                          1037.84 5.966E-02 %   5.055E+00 2.08E+03 1.41E+01 G  
                          1771.35-1.679E+00 +   8.097E+00 1.33E+02 1.55E+01  A 
 
CO-58    C   9.6609E-02                                      7.09E+01             
                           810.78 9.661E-02 ?(  6.248E-01 1.73E+02 9.95E+01 G  
 
CO-60    F   7.6671E-02                                      1.93E+03             
                          1332.50 0.000E+00 ?(  4.638E-01 1.00E+03 1.00E+02 G  
                          1173.24 1.534E-01 ?(  5.764E-01 1.03E+02 9.99E+01 G  
 
NB-94    I   4.2778E-02                                      7.41E+06             
                           702.63 6.631E-02 ?(  5.425E-01 2.14E+02 9.79E+01 G  
                           871.10 1.971E-02 ?(  7.308E-01 9.48E+02 9.99E+01 G  
 
ZR-95    I  -1.3753E-03                                      6.40E+01             
                           756.73-1.375E-03 %(  1.307E+00 2.44E+04 5.45E+01 G  
                           724.20-5.480E-02 +   1.710E+00 8.23E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -2.8250E-02                                      6.40E+01             
                           765.79-2.825E-02 ?(  8.060E-01 7.55E+02 9.98E+01 G  
 
RU-103   I   2.2004E-02                                      3.93E+01             
                           497.05 2.200E-02 &(  6.204E-01 7.43E+02 9.09E+01 G  
                           610.30-1.055E+00 +   1.392E+01 3.61E+02 5.75E+00 GA 
 
RH-106   I   1.6968E+00                                      3.74E+02             
                           621.92 1.076E+00 &(  5.500E+00 1.40E+02 9.93E+00 G  
                          1050.36 5.647E+00 ?(  5.664E+01 2.67E+02 1.56E+00 G  
                           511.86 4.533E+00 ?   3.717E+00 2.87E+01 2.00E+01 GA 
 
AG-108M  C   9.0986E-02                                      1.53E+05             
                           433.94 4.219E-02 &(  5.039E-01 3.15E+02 9.05E+01 G  
                           722.94 1.903E-02 ?(  6.974E-01 9.37E+02 9.08E+01 G  
                           614.28 2.129E-01 ?(  6.598E-01 8.98E+01 8.98E+01 G  
 
AG-110M  F   1.8170E-01                                      2.50E+02             
                           884.68 1.817E-01 ?(  1.184E+00 1.79E+02 7.27E+01 G  
                           657.76-1.440E-01 +   7.517E-01 1.46E+02 9.46E+01 G  
                           937.49-4.002E-01 +   2.648E+00 1.82E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   1.967E+00 1.00E+03 2.43E+01 G  
                           763.94 0.000E+00 &   2.886E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -1.8887E-01                                      1.15E+02             
                           391.69-1.889E-01 ?(  1.023E+00 1.54E+02 6.40E+01 G  
 
SB-124   F  -2.0101E-01                                      6.02E+01             
                           602.73-2.010E-01 ?(  8.531E-01 1.22E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.171E+00 1.00E+03 4.78E+01 G  
                           722.79 1.099E-01 %   6.406E+00 1.51E+03 1.08E+01 G  
 
SB-125   I  -2.5395E-01                                      1.01E+03             
                           427.88-2.539E-01 ?(  1.792E+00 1.94E+02 2.96E+01 G  
                           600.50 0.000E+00 +   4.013E+00 1.00E+03 1.79E+01 G  
                           635.89-3.783E-01 +   5.707E+00 3.99E+02 1.13E+01 G  
                           463.37-6.043E-01 +   5.252E+00 2.36E+02 1.05E+01 G  
 
I-131    I   5.5984E-02                                      8.02E+00             
                           364.48-6.657E-02 ?(  6.647E-01 2.75E+02 8.17E+01 G  
                           284.30-4.629E-01 +   6.605E+00 3.84E+02 6.14E+00 G  
                           636.97 1.453E+00 ?(  7.675E+00 1.44E+02 7.17E+00 G  
 
Gd-153   F   8.0615E-02                                      2.42E+02             
                            97.50-3.634E-02 ?(  9.874E-01 7.40E+02 3.00E+01 G  
                           103.20 2.416E-01 ?(  1.233E+00 1.44E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   6.0718E+00                                      4.71E-02             
                          1077.40 6.072E+00 ?(  3.172E+01 1.44E+02 3.30E+00 G  
 
Tc-99m   I  -5.5953E-02                                      2.51E-01             
                           140.51-5.595E-02 ?(  3.642E-01 1.83E+02 8.93E+01 G  
 
BA-133   F   1.4749E-01                                      3.85E+03             
                           356.00 0.000E+00 ?(  8.671E-01 1.00E+03 6.20E+01 G  
                           302.85 6.468E-01 &(  2.387E+00 1.06E+02 1.83E+01 G  
                           383.84-8.060E-01 +   5.412E+00 1.85E+02 8.94E+00 GA 
                            80.99-1.083E-01 +   1.183E+00 3.08E+02 3.41E+01 GA 
 
CS-134   I   1.0089E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  1.123E+00 1.00E+03 9.76E+01 G  
                           795.87 3.019E-02 &(  4.547E-01 3.47E+02 8.55E+01 G  
                           569.32 4.682E-01 &(  3.599E+00 2.07E+02 1.54E+01 G  
                           801.95 1.280E+00 &(  7.211E+00 1.53E+02 8.69E+00 G  
                           563.24 8.942E-02 %   4.537E+00 1.20E+03 8.35E+00 G  
 
CE-139   F   7.9479E-02                                      1.38E+02             
                           165.85 7.948E-02  (  4.804E-01 1.72E+02 7.99E+01 G  
 
Ba-140   I  -1.4428E-01                                      1.28E+01             
                           537.26-1.443E-01 ?(  2.491E+00 4.60E+02 2.44E+01 G  
                           162.66 0.000E+00 +   6.195E+00 1.00E+03 6.22E+00 G  
                           304.85-8.849E-01 +   1.081E+01 3.33E+02 4.29E+00 G  
 
La-140   I   5.2692E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.602E-01 1.00E+03 9.54E+01 G  
                           487.02 0.000E+00 ?(  1.132E+00 1.00E+03 4.55E+01 G  
                           328.76-1.837E-01 +   2.535E+00 3.78E+02 2.03E+01 G  
                           815.77 3.716E-01 &(  3.004E+00 2.16E+02 2.33E+01 G  
 
CE-141   I   1.1007E-01                                      3.25E+01             
                           145.44 1.101E-01 ?(  6.236E-01 1.60E+02 4.82E+01 G  
 
CE-144   I  -3.5574E-02                                      2.85E+02             
                           133.54-3.557E-02 %(  2.700E+00 2.05E+03 1.11E+01 G  
 
PM-144   C   1.5308E-01                                      3.63E+02             
                           696.54 1.531E-01 ?(  7.107E-01 1.30E+02 9.90E+01 G  
                           618.06-1.775E-01 &   7.538E-01 1.21E+02 9.91E+01 G  
                           476.81-2.087E-01 +   1.356E+00 1.79E+02 4.20E+01 G  
 
EU-152   F   7.0164E-01                                      4.94E+03             
                           344.29-2.798E-02 %(  2.003E+00 1.93E+03 2.65E+01 G  
                          1112.07 2.251E+00 ?(  4.893E+00 6.65E+01 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78-1.199E-01 +   1.089E+00 2.53E+02 2.86E+01 G  
                           778.92-5.976E-01 +   5.810E+00 2.61E+02 1.29E+01 G  
                           964.11 5.784E-01 ?(  5.317E+00 2.43E+02 1.46E+01 G  
                           244.69 9.347E-02 %   4.473E+00 1.25E+03 7.58E+00 G  
                          1408.00 0.000E+00 -   2.305E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.3468E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  9.847E+00 1.00E+03 1.23E+01 G  
                           123.10 1.535E-01 ?(  6.794E-01 1.26E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   1.273E+00 1.00E+03 3.52E+01 G  
                           723.36 1.056E-02 %   3.796E+00 9.40E+03 2.02E+01 G  
                          1004.77 1.838E-01 ?(  4.959E+00 7.04E+02 1.80E+01 G  
                           996.33 0.000E+00 -   1.223E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   3.1923E-01                                      1.81E+03             
                           105.31 3.192E-01 ?(  1.285E+00 1.15E+02 2.12E+01 G  
                            86.54-1.836E-01 -   1.418E+00 2.21E+02 3.07E+01 G  
 
HF-181   F   3.6167E-02                                      4.24E+01             
                           482.00-4.574E-02 ?(  7.216E-01 4.23E+02 8.05E+01 G  
                           133.02-2.562E-02 +   6.696E-01 7.08E+02 4.33E+01 G  
                           345.83 1.799E-01 ?(  3.479E+00 5.25E+02 1.51E+01 G  
                           136.30 7.930E-01 ?(  4.852E+00 1.71E+02 5.85E+00 G  
 
Ta-182   F   7.0051E-01                                      1.14E+02             
                          1121.30 7.005E-01 ?(  1.734E+00 7.39E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   1.605E+00 1.00E+03 2.70E+01 G  
                          1189.05 3.527E-02 %   5.397E+00 3.83E+03 1.62E+01 G  
 
Hg-203   F   8.0238E-03                                      4.66E+01             
                           279.20 8.024E-03 &(  5.104E-01 1.69E+03 8.15E+01 G  
 
TL-208   N   1.7068E-01                                      6.98E+02             
                           583.02 1.472E-01 ?(  6.532E-01 1.24E+02 8.45E+01 G  
                           277.28 4.851E-01 ?(  5.981E+00 3.31E+02 6.31E+00 G  
                           860.56-6.208E-02 %   6.978E+00 2.94E+03 1.24E+01 G  
 
pm-146   C   4.4228E-02                                      2.02E+03             
                           747.16 1.197E-02 %(  1.859E+00 3.91E+03 3.40E+01 G  
                           735.72 0.000E+00 -   3.687E+00 1.00E+03 2.25E+01 G  
                           453.88 6.110E-02 ?(  6.793E-01 2.92E+02 6.50E+01 G  
 
Cd-113m      1.2864E+03                                      5.33E+03             
                           263.70 1.286E+03 ?(  7.348E+03 1.61E+02 6.00E-03   K
 
Cd-109   F   2.3012E+00                                      4.53E+02             
                            88.04 2.301E+00 ?(  7.747E+00 9.80E+01 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   7.8713E+00                                      8.14E+03             
                            46.54 7.871E+00  (P 1.470E+01 2.41E+01 4.25E+00 G  
 
PB-212   N  -1.4474E-01                                      6.98E+02             
                           238.63-1.447E-01  (P 1.209E+00 6.74E+01 4.33E+01 G  
                           300.03-3.951E-01 +   1.457E+01 9.95E+02 3.28E+00 GA 
 
PB-214   N   8.2227E-01                                      5.84E+05             
                           351.93 3.793E-01  (P 1.431E+00 2.65E+01 3.76E+01 G  
                           295.09 1.685E+00  (P 2.309E+00 3.01E+01 1.93E+01 G  
                           242.00 5.170E-01 ? P 5.581E+00 1.28E+02 7.43E+00 GA 
 
BI-207   C   7.4205E-02                                      1.18E+04             
                           569.70 7.421E-02 &(  5.684E-01 2.06E+02 9.77E+01 G  
                          1063.66-1.341E-02 %   9.748E-01 1.79E+03 7.45E+01 G  
 
BI-212   N   1.4043E+00                                      6.98E+02             
                           727.17 1.404E+00 ?(  9.427E+00 1.83E+02 7.55E+00 G  
                           785.42-7.528E+00 +   5.375E+01 1.93E+02 1.28E+00 GA 
 
BI-214   N  -1.2307E+00                                      5.84E+05             
                           609.31-1.231E+00 ?(P 2.009E+00 4.78E+02 4.61E+01 G  
                          1120.29-2.049E+00 % P 5.012E+00 1.00E+03 1.51E+01 G  
                          1764.49-2.875E+00 % P 7.024E+00 1.00E+03 1.54E+01 G  
 
RA-224   N  -1.9231E-01                                      6.98E+02             
                           240.99-1.923E-01 &(  1.150E+01 1.63E+03 4.10E+00 G  
 
AC-228   N   2.7348E-01                                      2.10E+03             
                           911.07 0.000E+00 ?(  1.193E+00 1.00E+03 2.90E+01 G  
                           968.97-2.669E-01 +   4.692E+00 4.58E+02 1.75E+01 G  
                           338.32 9.338E-01 &(  3.423E+00 1.05E+02 1.20E+01 G  
                            93.35 2.700E+00 ?   6.043E+00 6.76E+01 5.56E+00 XA 
 
TH-227   N  -8.2978E-02                                      7.95E+03             
                           235.97-6.951E-01 &(  3.954E+00 1.62E+02 1.23E+01 G  
                            50.14 6.271E-01 ?(  6.189E+00 2.71E+02 8.00E+00 G  
                           256.24 1.810E-01 ?(  4.959E+00 7.20E+02 7.00E+00 G  
 
TH-229   N   2.4576E+00                                      2.68E+06             
                           193.51 2.458E+00 &(  9.545E+00 1.13E+02 4.40E+00 G  
                           210.85 0.000E+00 -   1.658E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   6.7881E-01                                      1.63E+12             
                            63.29-3.124E+00  (P 1.475E+01 8.43E+01 3.81E+00 G  
                            92.59 3.273E+00 *(P 6.530E+00 3.07E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   4.3052E+00                                      1.20E+07             
                           302.65 4.305E+00  (  1.474E+01 9.89E+01 2.88E+00 G  
                           300.07 5.150E-01 -   1.549E+01 7.87E+02 2.46E+00 G  
 
PA-233   C   4.1124E-01                                      7.82E+08             
                           312.01 4.112E-01 ?(  1.301E+00 9.23E+01 3.60E+01 G  
                           300.18-3.662E-02 %   6.091E+00 4.30E+03 6.20E+00 G  
 
PA-234   N   3.5525E-01                                      1.63E+12             
                           131.29-1.070E-01 ?(  1.689E+00 4.33E+02 1.80E+01 G  
                           946.02 4.616E-02 %   4.989E+00 2.65E+03 1.34E+01 G  
                           569.47 9.159E-01  (  6.687E+00 1.97E+02 8.20E+00 G  
                           883.24 7.431E-01  (  9.405E+00 3.41E+02 9.60E+00 G  
                           880.53-9.411E-01 +   1.606E+01 4.60E+02 6.00E+00 GA 
 
PA-234M  N   4.0354E+00                                      1.63E+12             
                          1001.00-1.012E+01 ?(  1.013E+02 2.66E+02 8.37E-01 G  
                           766.41 4.433E+01 ?(  2.240E+02 1.39E+02 2.94E-01 G  
 
U-235    N   6.0858E-01                                      2.57E+11             
                           143.79 7.121E-01 &(  2.972E+00 1.20E+02 1.10E+01 G  
                           205.33 3.821E-01 ?(  7.191E+00 5.10E+02 5.01E+00 G  
                           163.38-8.404E-01 +   7.716E+00 2.58E+02 5.08E+00 G  
 
AM-241   T  -1.8905E-01                                      1.58E+05             
                            59.54-1.890E-01 ?(  1.391E+00 2.08E+02 3.59E+01 G  
 
Np-237   F  -7.5355E-01                                      2.14E+06             
                            86.49-7.535E-01 &(  3.375E+00 1.30E+02 1.31E+01 G  
 
Ir-192   F   2.2474E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  5.704E-01 1.00E+03 8.70E+01 G  
                           468.06-8.705E-02 +   1.024E+00 3.15E+02 5.18E+01 G  
                           308.44-2.198E-02 &   1.395E+00 1.68E+03 3.18E+01 G  
                           295.95 8.733E-01  (  1.275E+00 4.71E+01 3.02E+01 G  
 
Cs-136   F   8.5081E-04                                      1.30E+01             
                           818.50 8.508E-04 %(  7.243E-01 2.17E+04 1.00E+02 G  
                          1048.07-1.123E-01 +   1.266E+00 3.04E+02 8.00E+01 G  
                           340.57-1.660E-01 &   1.222E+00 2.06E+02 4.69E+01 G  
 
Np-239   T  -7.3843E-02                                      2.36E+00             
                           103.70 5.182E-01 ?   1.113E+00 6.51E+01 2.40E+01 X  
                           106.13-7.384E-02 ?(  1.398E+00 5.22E+02 2.27E+01 G  
                            99.50 5.515E-01 &   1.838E+00 9.70E+01 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -2.7980E-02                                      1.11E+01             
                           531.00-2.798E-02 &(  4.328E+00 3.99E+03 1.30E+01 G  
                            91.10-3.644E-01 &   1.466E+00 1.17E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.37        18.         2.     0.001   271.38   6.271E-01   
 AM-241      60.23        31.        -4.    -0.002   208.35  -1.890E-01   
 TH-234      63.27        47.        -7.    -0.004    84.29  -3.124E+00  P
 BA-133      80.96        36.        -3.    -0.002   308.06  -1.083E-01   
 Np-237      86.12        47.        -8.    -0.004   130.35  -7.535E-01   
 EU-155      86.55        46.        -4.    -0.002   221.10  -1.836E-01   
 Cd-109      87.28        19.         7.     0.004    97.96   2.301E+00   
 Nd-147      90.82        43.        -8.    -0.005   117.40  -3.644E-01   
 TH-234      92.35        33.        15.     0.008    30.70   3.273E+00  P
 AC-228      93.11        28.        12.     0.007    67.55   2.700E+00   
 Gd-153      97.90        21.        -1.     0.000   740.25  -3.634E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239      99.19        18.         7.     0.004    96.97   5.515E-01   
 Gd-153     101.16        18.         4.     0.002   144.26   2.416E-01   
 Np-239     103.64        17.        10.     0.006    65.14   5.182E-01   
 EU-155     105.48        18.         6.     0.003   115.48   3.192E-01   
 Np-239     106.19        26.        -1.    -0.001   522.25  -7.384E-02   
 EU-152     121.81        24.        -3.    -0.002   253.41  -1.199E-01   
 EU-154     122.92        18.         5.     0.003   126.27   1.535E-01   
 HF-181     133.09        19.        -1.     0.000   708.33  -2.562E-02   
 HF-181     136.24        18.         4.     0.002   171.44   7.930E-01   
 Tc-99m     140.43        22.        -4.    -0.002   183.19  -5.595E-02   
 U-235      144.32        23.         6.     0.003   120.13   7.121E-01   
 CE-141     147.37        19.         4.     0.002   159.60   1.101E-01   
 U-235      163.67        29.        -3.    -0.002   257.89  -8.404E-01   
 CE-139     166.04        28.         5.     0.003   171.83   7.948E-02   
 TH-229     194.04        27.         7.     0.004   112.63   2.458E+00   
 U-235      204.38        18.         1.     0.001   509.96   3.821E-01   
 TH-227     235.50        28.        -5.    -0.003   162.10  -6.951E-01   
 PB-212     238.62        32.        -4.    -0.002    67.43  -1.447E-01  P
 TH-227     255.32        11.         1.     0.000   719.74   1.810E-01   
 Cd-113m    264.82        19.         4.     0.002   160.85   1.286E+03   
 TL-208     277.34        12.         2.     0.001   330.80   4.851E-01   
 I-131      284.69        14.        -1.    -0.001   384.02  -4.629E-01   
 Ir-192     295.09        12.        13.     0.007    47.11   8.733E-01   
 PB-212     299.72        19.        -1.     0.000   994.73  -3.951E-01   
 PA-231     297.93        11.         1.     0.000   787.24   5.150E-01   
 PA-231     302.51        14.         6.     0.003    98.93   4.305E+00   
 BA-133     302.54        15.         6.     0.003   106.13   6.468E-01   
 Ba-140     305.50        17.        -2.    -0.001   333.32  -8.849E-01   
 BI-210M    305.43        17.        -2.    -0.001   337.97  -1.335E-01   
 PA-233     311.87        17.         7.     0.004    92.27   4.112E-01   
 La-140     329.10        19.        -2.    -0.001   377.73  -1.837E-01   
 AC-228     337.27        11.         5.     0.003   104.74   9.338E-01   
 Cs-136     339.39        23.        -3.    -0.002   206.45  -1.660E-01   
 HF-181     345.61        18.         1.     0.001   524.91   1.799E-01   
 I-131      364.49        18.        -2.    -0.001   274.85  -6.657E-02   
 BA-133     385.76        13.        -3.    -0.002   184.94  -8.060E-01   
 SN-113     392.45        25.        -5.    -0.003   154.14  -1.889E-01   
 SB-125     427.55        13.        -3.    -0.002   194.11  -2.539E-01   
 AG-108M    432.50         9.         1.     0.001   315.42   4.219E-02   
 pm-146     453.90         8.         1.     0.001   291.68   6.110E-02   
 SB-125     464.25        13.        -2.    -0.001   236.45  -6.043E-01   
 Ir-192     468.15        11.        -2.    -0.001   314.88  -8.705E-02   
 PM-144     476.49        13.        -3.    -0.002   179.37  -2.087E-01   
 HF-181     482.45        13.        -1.    -0.001   422.80  -4.574E-02   
 RU-103     496.84        12.         1.     0.000   742.65   2.200E-02   
 RH-106     510.56        21.        30.     0.016    28.75   4.533E+00   
 Ba-140     536.85        12.        -1.    -0.001   459.73  -1.443E-01   
 CS-134     569.68         9.         2.     0.001   206.93   4.682E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207     569.79         9.         2.     0.001   206.31   7.421E-02   
 TL-208     583.20         9.         4.     0.002   123.87   1.472E-01   
 SB-124     602.70        21.        -6.    -0.003   121.83  -2.010E-01   
 BI-214     612.42        26.       -16.    -0.009   477.67  -1.231E+00  P
 RU-103     609.59        19.        -2.    -0.001   361.30  -1.055E+00   
 AG-108M    614.33         9.         5.     0.003    89.84   2.129E-01   
 PM-144     616.25        16.        -5.    -0.003   121.00  -1.775E-01   
 RH-106     621.60         8.         3.     0.002   140.24   1.076E+00   
 SB-125     635.85        11.        -1.    -0.001   399.46  -3.783E-01   
 I-131      637.16         7.         3.     0.002   144.47   1.453E+00   
 AG-110M    656.81        13.        -4.    -0.002   145.75  -1.440E-01   
 PM-144     695.20        11.         4.     0.002   130.19   1.531E-01   
 NB-94      702.91         6.         2.     0.001   213.75   6.631E-02   
 AG-108M    721.40         8.         0.     0.000   936.82   1.903E-02   
 ZR-95      724.18        12.        -1.     0.000   822.54  -5.480E-02   
 BI-212     727.05        11.         3.     0.001   183.47   1.404E+00   
 NB-95      766.04        13.        -1.     0.000   755.47  -2.825E-02   
 PA-234M    766.45         8.         3.     0.002   139.22   4.433E+01   
 EU-152     778.43        11.        -2.    -0.001   261.23  -5.976E-01   
 BI-212     786.00         9.        -2.    -0.001   192.54  -7.528E+00   
 CS-134     791.14         2.         1.     0.000   346.64   3.019E-02   
 CS-134     801.97         7.         3.     0.001   152.58   1.280E+00   
 CO-58      810.70         6.         2.     0.001   172.92   9.661E-02   
 La-140     815.97         8.         2.     0.001   216.14   3.716E-01   
 Co-56      846.92         9.         3.     0.002   165.33   1.226E-01   
 NB-94      870.89         8.         0.     0.000   947.68   1.971E-02   
 AG-110M    884.78        12.         3.     0.002   179.18   1.817E-01   
 Sc-46      888.46        10.         1.     0.000   677.42   3.096E-02   
 AG-110M    938.11        12.        -3.    -0.002   181.98  -4.002E-01   
 EU-152     963.77         8.         2.     0.001   243.44   5.784E-01   
 AC-228     969.42         9.        -1.    -0.001   458.35  -2.669E-01   
 PA-234M    999.50         9.        -2.    -0.001   266.24  -1.012E+01   
 EU-154    1004.71        10.         1.     0.000   704.01   1.838E-01   
 Cs-136    1048.12        13.        -2.    -0.001   304.01  -1.123E-01   
 RH-106    1050.06         9.         2.     0.001   266.87   5.647E+00   
 Ga-68     1077.47         9.         3.     0.002   144.19   6.072E+00   
 FE-59     1099.33        10.        -3.    -0.002   169.99  -2.723E-01   
 EU-152    1112.48         4.         6.     0.003    66.46   2.251E+00   
 Sc-46     1120.92         3.         4.     0.002    74.07   2.454E-01   
 Ta-182    1120.92         3.         4.     0.002    73.86   7.005E-01   
 CO-60     1173.55         3.         3.     0.001   103.36   1.534E-01   
 FE-59     1291.33         6.         1.     0.001   356.68   1.418E-01   
 Co-56     1767.63         8.        -3.    -0.002   133.30  -1.679E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                4.93E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.48E-01
 K-40   #A   -4.5194E+00   -4.5194E+00    2.000E+03%                9.60E+00
 Sc-46  #A    1.3818E-01    1.3818E-01    7.407E+01%                8.05E-01
 CR-51  #A    2.8528E-01    2.8528E-01    4.783E+02%                5.02E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.12E-01
 FE-59  #A   -9.2875E-02   -9.2875E-02    1.700E+02%                1.69E+00
 Co-56  #A    1.2260E-01    1.2260E-01    1.653E+02%                7.42E-01
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.51E-01
 CO-58  #A    9.6608E-02    9.6609E-02    1.729E+02%                6.25E-01
 CO-60  #A    7.6671E-02    7.6671E-02    1.034E+02%                4.64E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.29E+00
 NB-94  #A    4.2778E-02    4.2778E-02    2.137E+02%                5.42E-01
 ZR-95  #A   -1.3753E-03   -1.3753E-03    2.436E+04%                1.31E+00
 NB-95  #A   -2.8250E-02   -2.8250E-02    7.555E+02%                8.06E-01
 RU-103 #A    2.2004E-02    2.2004E-02    7.426E+02%                6.20E-01
 RH-106 #A    1.6968E+00    1.6968E+00    1.402E+02%                5.50E+00
 AG-108M#A    9.0986E-02    9.0986E-02    8.984E+01%                5.04E-01
 AG-110M#A    1.8170E-01    1.8170E-01    1.792E+02%                1.18E+00
 SN-113 #A   -1.8887E-01   -1.8887E-01    1.541E+02%                1.02E+00
 SB-124 #A   -2.0101E-01   -2.0101E-01    1.218E+02%                8.53E-01
 SB-125 #A   -2.5395E-01   -2.5395E-01    1.941E+02%                1.79E+00
 I-131  #A    5.5983E-02    5.5984E-02    1.445E+02%                6.65E-01
 Gd-153 #A    8.0615E-02    8.0615E-02    1.443E+02%                9.87E-01
 Ga-68  #A    6.0501E+00    6.0718E+00    1.442E+02%                3.17E+01
 Tc-99m #A   -5.5915E-02   -5.5953E-02    1.832E+02%                3.64E-01
 BA-133 #A    1.4749E-01    1.4749E-01    1.061E+02%                8.67E-01
 CS-134 #A    1.0089E-01    1.0089E-01    1.526E+02%                1.12E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.50E-01
 CE-139 #A    7.9478E-02    7.9479E-02    1.718E+02%                4.80E-01
 Ba-140 #A   -1.4427E-01   -1.4428E-01    4.597E+02%                2.49E+00
 La-140 #A    5.2691E-02    5.2692E-02    2.161E+02%                5.60E-01
 CE-141 #A    1.1007E-01    1.1007E-01    1.596E+02%                6.24E-01
 CE-144 #A   -3.5574E-02   -3.5574E-02    2.051E+03%                2.70E+00
 PM-144 #A    1.5308E-01    1.5308E-01    1.302E+02%                7.11E-01
 EU-152 #A    7.0164E-01    7.0164E-01    6.646E+01%                2.00E+00
 EU-154 #A    1.3468E-01    1.3468E-01    1.263E+02%                9.85E+00
 EU-155 #A    3.1923E-01    3.1923E-01    1.155E+02%                1.28E+00
 HF-181 #A    3.6167E-02    3.6167E-02    1.714E+02%                7.22E-01
 Ta-182 #A    7.0051E-01    7.0051E-01    7.386E+01%                1.73E+00
 Hg-203 #A    8.0237E-03    8.0238E-03    1.689E+03%                5.10E-01
 TL-208 #A    1.7068E-01    1.7068E-01    1.239E+02%                6.53E-01
 pm-146 #A    4.4228E-02    4.4228E-02    2.917E+02%                1.86E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:43 AMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140485.An1             
                                                                                 
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.11E+00
 Cd-113m#A    1.2864E+03    1.2864E+03    1.608E+02%                7.35E+03
 Cd-109 #A    2.3012E+00    2.3012E+00    9.796E+01%                7.75E+00
 PB-210  A    7.8713E+00    7.8713E+00    5.155E+01%                1.47E+01
 PB-212 #A   -1.4474E-01   -1.4474E-01    3.319E+02%                1.21E+00
 PB-214  A    8.2227E-01    8.2227E-01    4.785E+01%                1.43E+00
 BI-207 #A    7.4205E-02    7.4205E-02    2.063E+02%                5.68E-01
 BI-212 #A    1.4043E+00    1.4043E+00    1.835E+02%                9.43E+00
 BI-214 #A   -1.2307E+00   -1.2307E+00    9.259E+02%                2.01E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 RA-224 #A   -1.9231E-01   -1.9231E-01    1.635E+03%                1.15E+01
 AC-228 #A    2.7348E-01    2.7348E-01    1.047E+02%                1.19E+00
 TH-227 #A   -8.2978E-02   -8.2978E-02    1.621E+02%                3.95E+00
 TH-229 #A    2.4576E+00    2.4576E+00    1.126E+02%                9.55E+00
 TH-234 #A    6.7881E-01    6.7881E-01    5.604E+01%                1.47E+01
 PA-231 #A    4.3052E+00    4.3052E+00    9.893E+01%                1.47E+01
 PA-233 #A    4.1124E-01    4.1124E-01    9.227E+01%                1.30E+00
 PA-234  A    3.5525E-01    3.5525E-01    1.951E+02%                1.69E+00
 PA-234M#A    4.0354E+00    4.0354E+00    1.392E+02%                1.01E+02
 U-235  #A    6.0858E-01    6.0858E-01    1.201E+02%                2.97E+00
 AM-241 #A   -1.8905E-01   -1.8905E-01    2.084E+02%                1.39E+00
 Np-237 #A   -7.5355E-01   -7.5355E-01    1.304E+02%                3.37E+00
 Ir-192 #A    2.2474E-01    2.2474E-01    4.711E+01%                5.70E-01
 Cs-136 #A    8.5080E-04    8.5081E-04    2.166E+04%                7.24E-01
 Np-239 #A   -7.3837E-02   -7.3843E-02    5.222E+02%                1.40E+00
 Nd-147 #A   -2.7979E-02   -2.7980E-02    3.995E+03%                4.33E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     7.871E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 7.8712506E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140505 
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_LCS 160-104501~2-A 
             Detector: Ge 5 SN/157        
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-104501~2-A
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 03:09         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 03:10:09      Real Time: 1811   sec
        Analysis Time: 3/5/2014 03:40         Dead Time: 0.58   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.654E+00          156.4     1.197E+01    1.198E+01    4.012E+01
K-40      -3.656E+00         2000.0     7.312E+01    7.312E+01    3.136E+01
CO-60      2.879E+02            1.3     3.875E+00    1.496E+01    1.900E+00
I-131      1.780E-02           99.8     1.775E-02    1.777E-02    4.292E+00
CS-134     1.586E+00           58.7     9.316E-01    9.353E-01    3.061E+00
CS-137     3.882E+02            1.4     5.367E+00    2.090E+01    4.022E+00
EU-152     3.903E+00           48.1     1.879E+00    1.890E+00    1.156E+01
EU-154     1.006E+01           50.3     5.056E+00    5.083E+00    4.287E+01
EU-155    -1.623E+00          178.5     2.898E+00    2.899E+00    9.678E+00
TL-208     4.566E+00           46.5     2.121E+00    2.134E+00    4.389E+00
PB-210     1.178E+04            1.1     1.292E+02    7.036E+02    2.210E+02
PB-212     1.138E+01           20.4     2.323E+00    2.437E+00    5.366E+00
PB-214     7.486E+00           33.2     2.483E+00    2.513E+00    6.456E+00
BI-212    -4.027E+00           71.9     2.895E+00    2.902E+00    5.417E+01
BI-214     5.256E+00           46.1     2.425E+00    2.441E+00    7.520E+00
AC-228     7.538E+00           60.2     4.535E+00    4.551E+00    1.955E+01
Pa-234     4.683E+00          144.6     6.773E+00    6.777E+00    1.068E+01
TH-234    -2.420E+01          229.5     5.556E+01    5.557E+01    8.038E+01
PA-234M   -5.326E+01          355.3     1.892E+02    1.893E+02    6.448E+02
U-235      5.255E+00          112.7     5.922E+00    5.928E+00    1.830E+01
AM-241     1.215E+03            0.9     1.079E+01    6.399E+01    1.597E+01
-----------------------------------------------------------------------------
Total      1.374E+04

      Analyst: Lindsey Sharpe                     
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
 Sample description                                             
      104501_Gamma_LCS 160-104501~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140505.An1

 Acquisition information
        Start time:                 3/5/2014 3:10:09 AM
        Live time:               1800
        Real time:               1811
        Dead time:                  0.58 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 3:09:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0967

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.64      255.  22.84   1.07  1.140E-02
    46.61    16129.   1.10   0.71  1.792E-02    46.54   4.250  1.178E+04 PB210 
    49.61      400.  22.74   0.55  1.979E-02
    59.61    20968.   0.77   0.80  2.536E-02    59.54  35.900  1.281E+03 AM241 
    61.92       28. 195.48   0.80  2.648E-02
    63.41       42.  76.61   0.80  2.718E-02    63.29   3.810    PBC<MDA TH234 
    70.98       50.  57.41   0.71  3.024E-02
    77.15      196.  23.60   1.11  3.220E-02
    87.89      703.   7.91   0.82  3.459E-02
    92.35       11. 125.17   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
    93.38       14. 289.76   0.83  3.536E-02    93.35   5.810    PBC<MDA U235  
                                                93.35   5.561  3.898E+00 AC228 
    93.38       14. 289.76   0.83  3.536E-02    93.35   5.810    PBC<MDA U235  
                                                93.35   5.561  3.898E+00 AC228 
   106.28       42.  80.70   0.57  3.621E-02
   121.99       26. 143.96   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
   123.23       26. 141.46   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  9.918E-01 EU154 
   125.07       38.  61.01   0.46  3.561E-02
   131.91       36.  67.01   0.50  3.503E-02   131.29  18.000  3.166E+00 Pa234 
   143.60       29. 128.02   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   161.50       36.  59.93   0.32  3.130E-02
   163.33       14. 251.57   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   165.27       56.  49.32   0.73  3.074E-02
   205.54       19. 186.06   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   238.58      210.  20.01   0.98  2.320E-02   238.63  43.300  1.138E+01 PB212 
   295.19       54.  51.15   0.29  1.945E-02   295.09  19.300    PBC<MDA PB214 
   338.74       32.  93.03   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
   351.83       82.  31.75   0.57  1.680E-02   351.93  37.600  7.191E+00 PB214 
   441.70       49.  43.95   0.48  1.391E-02
   478.15       19. 156.42   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   583.08       27.  80.79   1.30  1.103E-02   583.02  84.500    PBC<MDA TL208 
                                               583.02  84.500  1.634E+00 TL208 
   603.63       30.  58.73   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  3
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   609.46       44.  38.98   1.32  1.063E-02   609.31  46.090    PBC<MDA BI214 
   633.16       12. 115.95   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   661.56     5915.   1.38   1.33  9.926E-03   661.66  85.210  3.882E+02 CS137 
   724.17       30.  61.46   1.42  9.211E-03   723.36  20.220    PBC<MDA EU154 
                                               723.36  20.220  8.928E+00 EU154 
   777.19       37.  48.13   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.21       16. 114.61   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   829.62       28.  52.02   0.69  8.212E-03
   860.22       44.  46.46   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
                                               860.56  12.420  2.451E+01 TL208 
   873.68       24.  92.51   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  1.389E+01 EU154 
   880.56       15. 144.63   1.54  7.812E-03   880.53   6.000    PBC<MDA Pa234 
   911.07       18. 130.71   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
   963.91        8. 310.61   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.63       27.  82.67   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
  1004.12       20. 101.96   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  8.723E+00 EU154 
  1115.52        8. 190.09   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1118.83       14. 120.25   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
  1172.99     3195.   1.90   1.75  6.139E-03  1173.24  99.900  2.895E+02 CO60  
  1274.72        1. 831.86   1.83  5.725E-03  1274.54  35.190    PBC<MDA EU154 
                                              1274.54  35.190  2.249E-01 EU154 
  1332.25     2841.   1.90   1.65  5.515E-03  1332.50  99.980  2.863E+02 CO60  
  1764.75        4.  80.38   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.07    36.64      1046.       255. 2.237E+04   22.84   1.065  -      s 
   197.98    49.61      2624.       400. 2.021E+04   22.74   0.547  -      sM
   247.13    61.90       417.        49. 1.863E+03   60.25   0.799  -       D
   253.23    63.42       506.        42. 1.560E+03   76.61   0.801  -       c
   283.53    70.98       352.        50. 1.643E+03   57.41   0.709  -      sM
   308.24    77.15       648.       196. 6.086E+03   23.60   1.112  -      sM
   351.25    87.89       789.       775. 2.241E+04    6.26   0.822  -       M
   424.86   106.28       423.        56. 1.543E+03   53.73   0.568  -      sM
   500.08   125.07       226.        38. 1.055E+03   58.96   0.459  -      sM
   527.44   131.91       255.        33. 9.545E+02   69.66   0.498  -      sc
   645.91   161.50       193.        35. 1.119E+03   58.58   0.324  -      s 
   660.99   165.27       265.        56. 1.820E+03   43.25   0.728  -      s 
  1767.31   441.70       153.        49. 3.499E+03   43.95   0.476  -      sM
  3319.19   829.62        64.        28. 3.390E+03   52.02   0.693  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.61      4132.     16114.     8.952     1.10   0.715 
 AM-241    237.91    59.58      3083.     19894.    11.052     0.89   0.725 
 TH-234    252.65    63.27       993.       -45.    -0.025   164.14   0.801 
 EU-155    343.98    86.08      1057.       -85.    -0.047    55.41   0.825 
 TH-234    369.08    92.35       793.        11.     0.006   125.17   0.831 
 U-235     373.09    93.35       793.        14.     0.008   289.76   0.832D
 AC-228    373.09    93.35       793.        14.     0.008   289.76   0.832D
 EU-155    420.98   105.31       789.       -22.    -0.012   178.50   0.844 
 EU-152    487.74   121.99       683.        26.     0.014   143.96   0.861 
 EU-154    492.69   123.23       665.        26.     0.014   141.46   0.862s
 U-235     574.24   143.60       652.        29.     0.016   128.02   0.883s
 U-235     653.24   163.33       575.        14.     0.008   251.57   0.903s
 U-235     822.20   205.54       590.        19.     0.010   186.06   0.945s
 PB-212    954.45   238.58       409.       206.     0.114    20.01   0.981s
 PB-214    967.28   241.79       632.       -12.    -0.007   402.58   0.981s
 TL-208   1109.23   277.26       481.        -5.    -0.003   590.52   1.016s
 I-131    1133.77   283.39       387.        -5.    -0.003   584.14   1.022 
 PB-214   1180.99   295.19       288.        54.     0.030    51.15   0.286s
 PB-212   1196.29   299.01       405.       -22.    -0.012   128.48   1.038 
 AC-228   1355.31   338.74       421.        32.     0.018    93.03   1.074s
 EU-152   1378.08   344.43       387.       -11.    -0.006   259.33   1.080 
 PB-214   1407.68   351.83       230.        82.     0.045    31.75   0.574s
 I-131    1458.24   364.46       463.       -19.    -0.011   162.34   1.099s
 BE-7     1913.18   478.15       427.        19.     0.010   156.42   1.204s
 CS-134   2275.91   568.81       234.       -11.    -0.006   198.75   1.286 
 TL-208   2333.02   583.08       232.        27.     0.015    80.79   1.298 
 CS-134   2415.22   603.63       138.        30.     0.017    58.73   1.317s
 BI-214   2438.52   609.46       186.        44.     0.024    38.98   1.321s
 I-131    2533.35   633.16        94.        12.     0.007   115.95   1.345s
 CS-137   2646.98   661.56       158.      5909.     3.283     1.38   1.328 
 EU-154   2897.41   724.17       154.        30.     0.017    61.46   1.418s
 BI-212   2904.20   725.86       193.       -23.    -0.013    86.82   1.421s
 EU-152   3109.50   777.19       141.        37.     0.021    48.13   1.463s
 BI-212   3141.55   785.21       168.        16.     0.009   114.61   1.469s
 CS-134   3179.79   794.76       188.        -7.    -0.004   289.60   1.477 
 CS-134   3208.24   801.88       192.        -3.    -0.002   576.69   1.482 
 TL-208   3441.58   860.22       184.        44.     0.024    46.46   1.529s
 EU-154   3495.42   873.68       237.        24.     0.013    92.51   1.539s
 Pa-234   3522.91   880.56       235.        15.     0.008   144.63   1.544s
 AC-228   3644.95   911.07       257.        18.     0.010   130.71   1.568s
 Pa-234   3786.82   946.55       340.        -6.    -0.003   465.33   1.595 
 EU-152   3856.24   963.91       293.         8.     0.004   310.61   1.609s
 AC-228   3875.13   968.63       240.        27.     0.015    82.67   1.612s
 EU-154   3985.89   996.33       203.        -2.    -0.001   871.68   1.633s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  5
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  4005.05  1001.12       197.        -6.    -0.003   355.30   1.636s
 EU-154   4017.03  1004.12       193.        20.     0.011   101.96   1.639s
 EU-152   4462.47  1115.52       121.         8.     0.005   190.09   1.717 
 BI-214   4475.69  1118.83       145.        14.     0.008   120.25   1.723s
 CO-60    4692.23  1172.99        63.      3195.     1.775     1.90   1.754 
 EU-154   5098.91  1274.72        23.         1.     0.000   831.86   1.828s
 CO-60    5328.85  1332.25        12.      2841.     1.578     1.90   1.650 
 EU-152   5630.97  1407.84        14.        -1.    -0.001   374.60   1.914s
 BI-214   7057.09  1764.75        11.         4.     0.002    80.38   2.114s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.6544E+00                                      5.31E+01             
                           477.60 7.654E+00  (  4.012E+01 1.56E+02 1.05E+01 G  
 
K-40     N  -3.6560E+00                                      4.66E+11             
                          1460.83-3.656E+00 %(P 3.136E+01 1.00E+03 1.07E+01 G  
 
CO-60    F   2.8787E+02                                      1.93E+03             
                          1332.50 2.863E+02  (  1.900E+00 1.90E+00 1.00E+02 G  
                          1173.24 2.895E+02  (  3.597E+00 1.90E+00 9.99E+01 G  
 
I-131    I   1.7795E-02                                      8.02E+00             
                           364.48-7.892E-01 ?(  4.292E+00 1.62E+02 8.17E+01 G  
                           284.30-2.154E+00 +   4.256E+01 5.84E+02 6.14E+00 G  
                           636.97 9.213E+00 ?(  3.616E+01 1.16E+02 7.17E+00 G  
 
CS-134   I   1.5863E+00                                      7.54E+02             
                           604.71 1.586E+00 ?(  3.061E+00 5.87E+01 9.76E+01 G  
                           795.87-5.155E-01 -   5.083E+00 2.90E+02 8.55E+01 G  
                           569.32-3.532E+00 -   2.373E+01 1.99E+02 1.54E+01 G  
                           801.95-2.586E+00 -   5.097E+01 5.77E+02 8.69E+00 G  
                           563.24 0.000E+00 -   4.933E+01 1.00E+03 8.35E+00 G  
 
CS-137   I   3.8821E+02                                      1.10E+04             
                           661.66 3.882E+02  (P 4.022E+00 1.38E+00 8.52E+01 G  
 
EU-152   F   3.9032E+00                                      4.94E+03             
                           344.29-1.324E+00 &(  1.156E+01 2.59E+02 2.65E+01 G  
                           121.78 1.406E+00 ?(  6.753E+00 1.44E+02 2.86E+01 G  
                           778.92 1.843E+01 ?(  2.883E+01 4.81E+01 1.29E+01 G  

Page 123 of 434



      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  6
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           964.11 4.124E+00 ?(  4.336E+01 3.11E+02 1.46E+01 G  
                          1112.07 5.269E+00  (  3.417E+01 1.90E+02 1.36E+01 G  
                          1408.00-7.222E-01 -   1.005E+01 3.75E+02 2.10E+01 G  
 
EU-154   I   1.0061E+01                                      3.14E+03             
                           873.23 1.389E+01 &(  4.287E+01 9.25E+01 1.23E+01 G  
                           123.10 9.918E-01 -   4.682E+00 1.41E+02 4.08E+01 G  
                          1274.54 2.249E-01 -   6.857E+00 8.32E+02 3.52E+01 G  
                           723.36 8.928E+00  (  1.807E+01 6.15E+01 2.02E+01 G  
                          1004.77 8.723E+00 ?(  2.978E+01 1.02E+02 1.80E+01 G  
                           996.33-1.724E+00 &   5.140E+01 8.72E+02 1.06E+01 G  
 
EU-155   I  -1.6234E+00                                      1.81E+03             
                           105.31-1.623E+00  (  9.678E+00 1.79E+02 2.12E+01 G  
                            86.54-4.457E+00 +   8.122E+00 5.54E+01 3.07E+01 G  
 
TL-208   N   4.5658E+00                                      6.98E+02             
                           583.02 1.634E+00 ?(  4.389E+00 8.08E+01 8.45E+01 G  
                           277.28-2.264E+00 -   4.509E+01 5.91E+02 6.31E+00 G  
                           860.56 2.451E+01  (  3.700E+01 4.65E+01 1.24E+01 G  
 
PB-210   N   1.1780E+04                                      8.14E+03             
                            46.54 1.178E+04  (P 2.210E+02 1.10E+00 4.25E+00 G  
 
PB-212   N   1.1377E+01                                      6.98E+02             
                           238.63 1.138E+01 *(P 5.366E+00 2.00E+01 4.33E+01 G  
                           300.03-1.982E+01 -   8.516E+01 1.28E+02 3.28E+00 G  
 
PB-214   N   7.4858E+00                                      5.84E+05             
                           351.93 7.191E+00  (P 6.456E+00 3.18E+01 3.76E+01 G  
                           295.09 8.060E+00  (P 1.210E+01 5.11E+01 1.93E+01 G  
                           242.00-3.839E+00 & P 3.908E+01 4.03E+02 7.43E+00 G  
 
BI-212   N  -4.0268E+00                                      6.98E+02             
                           727.17-1.872E+01 &(  5.417E+01 8.68E+01 7.55E+00 G  
                           785.42 8.262E+01 ?(  3.183E+02 1.15E+02 1.28E+00 G  
 
BI-214   N   5.2563E+00                                      5.84E+05             
                           609.31 4.967E+00 ?(P 7.520E+00 3.90E+01 4.61E+01 G  
                          1120.29 8.303E+00 ?(P 3.386E+01 1.20E+02 1.51E+01 G  
                          1764.49 3.135E+00 ?(P 1.491E+01 8.04E+01 1.54E+01 G  
 
AC-228   N   7.5378E+00                                      2.10E+03             
                           911.07 4.455E+00 ?(  1.955E+01 1.31E+02 2.90E+01 G  
                           968.97 1.202E+01 @(  3.305E+01 8.27E+01 1.75E+01 G  
                           338.32 8.465E+00 &(  2.619E+01 9.30E+01 1.20E+01 G  
                                                            Energy duplication    
                            93.35 3.898E+00 ?   3.783E+01 2.90E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Pa-234   N   4.6829E+00                                      1.63E+12             
                           131.29 2.256E-01 %(  1.068E+01 1.41E+03 1.80E+01 G  
                           569.47 0.000E+00 &   4.753E+01 1.00E+03 8.20E+00 G  
                           946.02-3.172E+00 +   4.996E+01 4.65E+02 1.34E+01 G  
                           883.24 4.460E-01 %   5.628E+01 3.69E+03 9.60E+00 G  
                           880.53 1.805E+01 ?(  8.789E+01 1.45E+02 6.00E+00 G  
 
TH-234   N  -2.4204E+01                                      1.63E+12             
                            63.29-2.420E+01  (P 8.038E+01 1.64E+02 3.81E+00 G  
                            92.59 3.131E+00 + P 3.778E+01 1.25E+02 5.58E+00 G  
 
PA-234M  N  -5.3262E+01                                      1.63E+12             
                          1001.00-5.326E+01 ?(  6.448E+02 3.55E+02 8.37E-01 G  
                           766.41-2.087E+01 %   1.445E+03 2.02E+03 2.94E-01 G  
 
U-235    N   5.2552E+00                                      2.57E+11             
                           143.79 4.287E+00 *(  1.830E+01 1.28E+02 1.10E+01 G  
                           205.33 7.855E+00 &(  4.893E+01 1.86E+02 5.01E+00 G  
                           163.38 4.779E+00 ?(  4.034E+01 2.52E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35 3.731E+00 ?   3.621E+01 2.90E+02 5.81E+00 X  
 
AM-241   T   1.2153E+03                                      1.58E+05             
                            59.54 1.215E+03  (P 1.597E+01 8.87E-01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 EU-155      86.08      1057.       -85.    -0.047    55.41  -4.457E+00   
 U-235       93.35       793.        14.     0.008   289.76   3.731E+00   
 AC-228      93.35       793.        14.     0.008   289.76   3.898E+00   
 EU-155     105.31       789.       -22.    -0.012   178.50  -1.623E+00   
 EU-154     123.23       665.        26.     0.014   141.46   9.918E-01   
 U-235      143.60       652.        29.     0.016   128.02   4.287E+00   
 U-235      163.33       575.        14.     0.008   251.57   4.779E+00   
 U-235      205.54       590.        19.     0.010   186.06   7.855E+00   
 TL-208     277.26       481.        -5.    -0.003   590.52  -2.264E+00   
 AC-228     338.74       421.        32.     0.018    93.03   8.465E+00   
 BE-7       478.15       427.        19.     0.010   156.42   7.654E+00   
 TL-208     583.08       232.        27.     0.015    80.79   1.634E+00   
 EU-154     724.17       154.        30.     0.017    61.46   8.928E+00   
 BI-212     725.86       193.       -23.    -0.013    86.82  -1.872E+01   
 BI-212     785.21       168.        16.     0.009   114.61   8.262E+01   
 TL-208     860.22       184.        44.     0.024    46.46   2.451E+01   
 EU-154     873.68       237.        24.     0.013    92.51   1.389E+01   
 AC-228     911.07       257.        18.     0.010   130.71   4.455E+00   
 AC-228     968.63       240.        27.     0.015    82.67   1.202E+01   
 EU-154     996.33       203.        -2.    -0.001   871.68  -1.724E+00   
 PA-234M   1001.12       197.        -6.    -0.003   355.30  -5.326E+01   
 EU-154    1004.12       193.        20.     0.011   101.96   8.723E+00   
 EU-154    1274.72        23.         1.     0.000   831.86   2.249E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.6543E+00    7.6544E+00    1.564E+02%                4.01E+01
 K-40   #A   -3.6560E+00   -3.6560E+00    2.000E+03%                3.14E+01
 CO-60        2.8787E+02    2.8787E+02    1.346E+00%                1.90E+00
 I-131  #A    1.7794E-02    1.7795E-02    9.975E+01%                4.29E+00
 CS-134 #A    1.5863E+00    1.5863E+00    5.873E+01%                3.06E+00
 CS-137       3.8821E+02    3.8821E+02    1.383E+00%                4.02E+00
 EU-152  A    3.9032E+00    3.9032E+00    4.813E+01%                1.16E+01
 EU-154 #A    1.0061E+01    1.0061E+01    5.026E+01%                4.29E+01
 EU-155 #A   -1.6234E+00   -1.6234E+00    1.785E+02%                9.68E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:52 AMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140505.An1             
                                                                                 
 TL-208 #C    4.5658E+00    4.5658E+00    4.646E+01%                4.39E+00
 PB-210       1.1780E+04    1.1780E+04    1.097E+00%                2.21E+02
 PB-212 #     1.1377E+01    1.1377E+01    2.042E+01%                5.37E+00
 PB-214       7.4858E+00    7.4858E+00    3.317E+01%                6.46E+00
 BI-212 #A   -4.0268E+00   -4.0268E+00    7.189E+01%                5.42E+01
 BI-214 #A    5.2563E+00    5.2563E+00    4.614E+01%                7.52E+00
 AC-228 #A    7.5378E+00    7.5378E+00    6.016E+01%                1.96E+01
 Pa-234 #A    4.6829E+00    4.6829E+00    1.446E+02%                1.07E+01
 TH-234  A   -2.4204E+01   -2.4204E+01    2.295E+02%                8.04E+01
 PA-234M#A   -5.3262E+01   -5.3262E+01    3.553E+02%                6.45E+02
 U-235  #A    5.2552E+00    5.2552E+00    1.127E+02%                1.83E+01
 AM-241       1.2153E+03    1.2153E+03    8.876E-01%                1.60E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  131.8 to  2000.8 keV)     1.370E+04  Bq/Sample     
 Total Decayed Activity (  131.8 to  2000.8 keV) 1.3695331E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140466 
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_160-5428-A-1-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: 160-5428-A-1-E
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 03:07         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 03:07:42      Real Time: 1802   sec
        Analysis Time: 3/5/2014 03:38         Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.227E+00          149.4     1.833E+00    1.834E+00    6.404E+00
NA-22     -2.837E-01          143.2     4.064E-01    4.066E-01    1.417E+00
K-40       2.630E+02            4.5     1.194E+01    1.799E+01    8.314E+00
Sc-46      6.069E-01           27.8     1.684E-01    1.712E-01    1.043E+00
CR-51      1.391E+00          131.3     1.826E+00    1.828E+00    6.279E+00
MN-54      5.305E-02          447.0     2.371E-01    2.372E-01    8.670E-01
FE-59      1.305E-01          165.1     2.154E-01    2.155E-01    1.879E+00
Co-56      5.550E-01           43.9     2.435E-01    2.451E-01    4.807E-01
CO-57      3.032E-02          412.5     1.251E-01    1.251E-01    4.404E-01
CO-58      0.000E+00         1000.0     1.018E-01    1.018E-01    1.061E+00
CO-60      2.728E-01          106.6     2.909E-01    2.912E-01    1.016E+00
ZN-65      0.000E+00         1000.0     9.073E-02    9.073E-02    4.828E+00
NB-94      5.205E-02          486.7     2.533E-01    2.533E-01    9.125E-01
ZR-95      1.880E-01          263.2     4.948E-01    4.949E-01    1.760E+00
NB-95      1.547E-01          157.4     2.436E-01    2.437E-01    8.589E-01
RU-103     2.461E-01           89.2     2.195E-01    2.199E-01    7.449E-01
RH-106     0.000E+00         1000.0     8.348E-01    8.348E-01    5.963E+00
AG-108M   -1.549E-01          157.6     2.441E-01    2.442E-01    8.454E-01
AG-110M    1.050E-01          236.5     2.483E-01    2.484E-01    1.371E+00
SN-113     6.724E-03         4352.0     2.927E-01    2.927E-01    1.052E+00
SB-124    -3.228E-03         7414.0     2.393E-01    2.393E-01    8.670E-01
SB-125     5.023E-01           52.5     2.639E-01    2.651E-01    2.676E+00
I-131      2.172E-01           86.5     1.879E-01    1.883E-01    9.004E-01
Gd-153    -8.067E-02          175.4     1.415E-01    1.416E-01    1.999E+00
Ga-68     -1.133E+00          908.3     1.029E+01    1.029E+01    3.792E+01
Tc-99m     1.971E-01          105.5     2.079E-01    2.082E-01    6.993E-01
BA-133     1.735E-01          170.6     2.960E-01    2.961E-01    1.030E+00
CS-134     1.760E-01           91.8     1.616E-01    1.619E-01    6.133E-01
CS-137    -3.922E-02          670.7     2.631E-01    2.631E-01    9.555E-01
CE-139    -8.377E-02          284.7     2.385E-01    2.386E-01    8.172E-01
Ba-140     4.928E-01          131.1     6.459E-01    6.464E-01    3.089E+00
La-140     2.703E-01           52.4     1.416E-01    1.424E-01    4.733E-01
CE-141    -4.100E-03         8748.0     3.587E-01    3.587E-01    1.244E+00
CE-144     1.139E+00          127.6     1.454E+00    1.455E+00    4.925E+00
PM-144     3.211E-01           71.4     2.293E-01    2.299E-01    7.629E-01
EU-152     2.626E-01           56.4     1.481E-01    1.487E-01    2.401E+00
EU-154     7.299E-01           78.1     5.700E-01    5.712E-01    6.988E+00
EU-155     2.680E-01          230.0     6.165E-01    6.167E-01    2.129E+00
HF-181     2.146E-01           89.0     1.910E-01    1.913E-01    7.297E-01
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Ta-182    -2.470E+00           35.5     8.774E-01    8.861E-01    2.553E+00
Hg-203     4.364E-02          471.9     2.059E-01    2.059E-01    7.265E-01
TL-208     2.523E+00           14.7     3.696E-01    3.921E-01    6.233E-01
pm-146    -8.949E-02          694.2     6.213E-01    6.213E-01    2.292E+00
y-88      -1.452E-01          212.0     3.078E-01    3.079E-01    1.094E+00
Cd-113m    3.556E+03           68.7     2.441E+03    2.452E+03    8.098E+03
Cd-109     1.110E+01           36.6     4.061E+00    4.108E+00    1.279E+01
PB-210     6.709E+00          103.6     6.954E+00    6.965E+00    2.347E+01
PB-212     7.467E+00            9.9     7.372E-01    8.813E-01    1.470E+00
PB-214     9.622E+00            7.9     7.603E-01    9.099E-01    1.243E+00
BI-207    -4.123E-03         5194.0     2.141E-01    2.141E-01    7.808E-01
BI-212     3.898E+00           95.3     3.715E+00    3.721E+00    1.265E+01
BI-214     7.366E+00           11.3     8.305E-01    9.145E-01    1.413E+00
BI-210M    6.174E-01           50.5     3.116E-01    3.137E-01    1.003E+00
RA-224     1.495E+00          508.4     7.598E+00    7.599E+00    2.591E+01
AC-228     1.038E+01           11.3     1.174E+00    1.288E+00    1.544E+00
TH-227    -4.592E+00           53.6     2.461E+00    2.479E+00    8.057E+00
TH-229     1.268E+00          320.3     4.062E+00    4.063E+00    1.403E+01
TH-234     9.385E+00           75.0     7.034E+00    7.051E+00    2.335E+01
PA-231     3.878E+00          101.9     3.952E+00    3.958E+00    1.812E+01
PA-233     9.261E-01           61.2     5.666E-01    5.688E-01    1.430E+00
PA-234     2.131E-01          179.7     3.830E-01    3.832E-01    3.210E+00
PA-234M    1.569E+01          155.4     2.438E+01    2.440E+01    1.270E+02
U-235      3.959E-01          106.0     4.196E-01    4.200E-01    5.804E+00
AM-241     2.923E-01          244.6     7.150E-01    7.152E-01    2.442E+00
Np-237     1.444E+00           78.0     1.126E+00    1.129E+00    3.758E+00
Ir-192     1.556E+00           13.9     2.155E-01    2.344E-01    6.703E-01
Cs-136     7.342E-04        30850.0     2.265E-01    2.265E-01    8.439E-01
Np-239     6.400E-01          103.4     6.620E-01    6.632E-01    2.232E+00
Nd-147     9.040E-01           37.3     3.371E-01    3.411E-01    5.170E+00
-----------------------------------------------------------------------------
Total      3.925E+03

      Analyst: Lindsey Sharpe                     
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Sample description                                             
      104501_Gamma_160-5428-A-1-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140466.An1

 Acquisition information
        Start time:                 3/5/2014 3:07:42 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 3:07:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   35 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1773

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.58       13. 103.65   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    57.43       19.  52.35   0.51  3.500E-02
    58.91        7. 244.65   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.76       25.  74.95   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.82      111.  17.25   1.03  4.571E-02
    77.17      180.  12.12   1.03  4.676E-02
    86.49       17.  77.99   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  6.161E-01 EU155 
                                                86.54  30.700  6.161E-01 EU155 
    88.04       38.  36.59   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    90.14       44.  37.29   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    93.08       31.  44.84   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    99.31        8. 195.47   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   103.05        5. 230.04   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  2.680E-01 EU155 
   103.08        5. 299.74   1.05  5.303E-02   105.31  21.200    PBC<MDA EU155 
   107.44       14. 103.44   1.06  5.323E-02   106.13  22.700    PBC<MDA Np239 
   119.26        2. 412.51   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
                                               122.06  85.600  3.032E-02 CO57  
   123.29       18.  78.09   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   123.38       23.  56.39   1.07  5.305E-02   123.10  40.790    PBC<MDA EU154 
   132.95       12. 131.96   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.123E+00 CE144 
                                               133.02  43.300  2.873E-01 HF181 
   133.07       12. 127.61   1.08  5.189E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.139E+00 CE144 
   140.68       16. 105.52   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   163.02       12. 131.07   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               163.38   5.080  2.897E+00 U235  
                                               163.38   5.080  2.897E+00 U235  
   163.16       14. 112.75   1.11  4.676E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.302E+00 U235  
   193.88        4. 320.30   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
                                               193.51   4.400  1.268E+00 TH229 
   238.44      224.   9.59   1.13  3.734E-02   238.63  43.300  7.467E+00 PB212 
   240.65        4. 508.36   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.48       45.  33.03   0.80  3.697E-02   242.00   7.430  9.168E+00 PB214 
   255.11        2. 445.49   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70       13.  68.65   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       19.  50.47   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.35       10.  99.75   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   279.91        2. 471.92   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   284.37       11.  86.54   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.12      123.  12.98   1.65  3.232E-02   295.09  19.300  1.096E+01 PB214 
                                               295.95  30.160  7.025E+00 Ir192 
                                               295.95  30.160  7.025E+00 Ir192 
   295.18      105.  13.85   1.23  3.225E-02   295.09  19.300  9.348E+00 PB214 
                                               295.95  30.160  5.994E+00 Ir192 
   299.81       33.  28.57   0.48  3.197E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.309E+01 PA231 
                                               300.18   6.200  9.164E+00 PA233 
                                               300.07   2.460  2.309E+01 PA231 
                                               300.18   6.200  9.164E+00 PA233 
   304.85        2. 365.25   1.24  3.176E-02   304.90  28.000    PBC<MDA BI210M
                                               302.65   2.880  1.392E+00 PA231 
   310.88       12.  69.91   1.25  3.110E-02   312.01  36.000    PBC<MDA PA233 
                                               312.01  36.000  6.156E-01 PA233 
   320.52        8. 131.25   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.10       17.  52.41   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.20       61.  21.68   1.22  2.940E-02   338.32  12.010  9.649E+00 AC228 
   351.80      173.   9.01   1.15  2.861E-02   351.93  37.600  8.937E+00 PB214 
   354.72        5. 170.57   1.29  2.837E-02   356.00  62.050    PBC<MDA BA133 
   384.38        5. 170.64   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   463.07       17.  52.53   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   476.11        6. 123.66   1.39  2.304E-02   476.81  42.000    PBC<MDA PM144 
   482.42        6. 119.53   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  1.754E-01 HF181 
   487.60        5. 161.46   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.88        9.  89.20   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.461E-01 RU103 
   511.13       35.  30.47   1.42  2.188E-02   511.86  20.000  4.453E+00 RH106 
   568.94        1. 520.39   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.861E-01 PA234 
                                               569.32  15.380  2.591E-01 CS134 
                                               569.47   8.200  4.861E-01 PA234 
   569.13        1. 571.40   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.436E-01 PA234 
   583.14       76.  14.65   1.30  1.989E-02   583.02  84.500  2.512E+00 TL208 
   601.36        7.  91.84   1.50  1.936E-02   602.73  98.260    PBC<MDA SB124 
                                               604.71  97.620  1.946E-01 CS134 
                                               604.71  97.620  1.946E-01 CS134 
   609.18      125.  10.39   1.19  1.925E-02   609.31  46.090  7.193E+00 BI214 
                                               610.30   5.750  6.266E+01 RU103 
                                               610.30   5.750  6.266E+01 RU103 
   695.20       10.  71.43   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.46        2. 486.70   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.11        9.  95.31   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 

Page 133 of 434



   756.76        3. 263.17   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.00        5. 157.42   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   770.30        4. 155.45   1.63  1.620E-02   766.41   0.294    PBC<MDA PA234M
   784.87        6. 103.02   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   798.61        2. 352.05   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  7.976E-02 CS134 
   802.48        2. 393.45   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
                                               801.95   8.690  7.664E-01 CS134 
   834.33        1. 447.04   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   842.74        6.  63.30   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
                                               846.77  99.935  2.343E-01 Co56  
   872.92        2. 272.61   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   882.59        2. 281.22   1.72  1.453E-02   880.53   6.000    PBC<MDA PA234 
                                               883.24   9.600  9.021E-01 PA234 
                                               883.24   9.600  9.021E-01 PA234 
   911.04       72.  12.96   1.47  1.418E-02   911.07  29.000  9.794E+00 AC228 
   941.10        2. 274.88   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
                                               946.02  13.400  5.353E-01 PA234 
   968.36       50.  22.66   0.69  1.352E-02   968.97  17.460  1.185E+01 AC228 
  1001.18        1. 582.30   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1005.54        6. 114.44   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1119.99       31.  27.75   1.90  1.206E-02  1120.29  15.100  8.543E+00 BI214 
                                              1120.55  99.987  1.432E+00 Sc46  
                                              1121.30  34.900  4.104E+00 Ta182 
                                              1120.55  99.987  1.432E+00 Sc46  
  1120.02       28.  28.41   1.90  1.206E-02  1120.29  15.100  8.464E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1223.35        6. 113.08   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1237.52       14.  60.74   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  1.040E+00 Co56  
  1293.52        3. 165.11   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1332.68        5. 106.61   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1385.08        2. 236.55   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.02        5.  83.25   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.45      492.   4.47   1.96  9.749E-03  1460.83  10.670  2.630E+02 K40   
  1764.23       16.  24.29   2.31  8.350E-03  1764.49  15.400  6.806E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   229.34    57.43        37.        18. 5.280E+02   51.76   0.514  -      s 
   298.89    74.76       129.       111. 2.435E+03   17.25   1.025  -       D
   308.29    77.11       148.       180. 3.849E+03   12.12   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.58        87.        13.     0.007   103.65   0.998s
 AM-241    235.28    58.91       139.         7.     0.004   244.65   1.010s
 TH-234    254.67    63.76       166.        25.     0.014    74.95   1.014 
 BA-133    322.03    80.61       177.        -9.    -0.005   208.39   1.031s
 Np-237    345.55    86.49        80.        17.     0.009    77.99   1.036D
 Cd-109    351.75    88.04        79.        38.     0.021    36.59   1.038D
 Nd-147    363.99    91.10       114.        44.     0.025    37.29   1.041D
 TH-234    376.55    94.24       158.       -11.    -0.006   168.08   1.042s
 AC-228    372.98    93.35        82.        31.     0.017    44.84   1.043D
 Gd-153    392.40    98.20       134.        -9.    -0.005   182.11   1.047s
 Np-239    396.83    99.31       112.         8.     0.004   195.47   1.049s
 Gd-153    411.88   103.08       121.         5.     0.003   299.74   1.052s
 EU-155    411.78   103.05        76.         5.     0.003   230.04   1.054s
 Np-239    429.33   107.44        97.        14.     0.008   103.44   1.055s
 EU-152    493.09   123.38        73.        23.     0.013    56.39   1.070s
 CO-57     476.60   119.26        51.         2.     0.001   412.51   1.070s
 EU-154    492.71   123.29        95.        18.     0.010    78.09   1.071 
 PA-234    521.95   130.60       122.        -8.    -0.005   188.60   1.079s
 HF-181    531.35   132.95       112.        12.     0.006   131.96   1.081s
 CE-144    531.83   133.07       107.        12.     0.007   127.61   1.081s
 HF-181    547.76   137.06       125.        -3.    -0.002   475.69   1.084s
 Tc-99m    562.24   140.68       128.        16.     0.009   105.52   1.088 
 U-235     574.44   143.73       139.        -9.    -0.005   179.46   1.091s
 Ba-140    651.57   163.02       126.        12.     0.007   131.07   1.108s
 U-235     652.15   163.16       120.        14.     0.008   112.75   1.109s
 CE-139    663.35   165.96       129.        -6.    -0.003   284.73   1.111s
 TH-229    775.01   193.88        93.         4.     0.002   320.30   1.137s
 U-235     815.66   204.05        67.        -6.    -0.003   199.23   1.148s
 TH-229    842.29   210.71       131.       -10.    -0.006   163.97   1.153s
 TH-227    944.01   236.14       191.       -38.    -0.021    53.60   1.177s
 PB-212    953.20   238.44        74.       217.     0.121     9.59   1.132 
 RA-224    962.06   240.65       214.         4.     0.002   508.36   1.181s
 PB-214    965.35   241.48        54.        45.     0.025    33.03   0.801s
 EU-152    971.50   243.01        94.       -20.    -0.011    71.90   1.185s
 TH-227   1019.86   255.11        58.         2.     0.001   445.49   1.195s
 Cd-113m  1054.23   263.70        36.        13.     0.007    68.65   1.202D
 BI-210M  1062.75   265.83        38.        19.     0.011    50.47   1.204D
 TL-208   1108.82   277.35        47.        10.     0.006    99.75   1.214 
 Hg-203   1119.06   279.91        50.         2.     0.001   471.92   1.216s
 I-131    1136.89   284.37        43.        11.     0.006    86.54   1.221s
 PB-214   1179.87   295.12        33.       123.     0.068    12.98   1.650s
 Ir-192   1180.13   295.18        53.       105.     0.058    13.85   1.231s
 PB-212   1198.99   299.90        43.        10.     0.005   102.00   1.235s
 PA-231   1199.00   299.90        43.        10.     0.005   101.90   1.235s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1198.23   299.71        43.        10.     0.005   100.42   1.235s
 PA-231   1218.82   304.85        34.         2.     0.001   365.25   1.237s
 Ir-192   1234.77   308.84        62.        -6.    -0.003   186.18   1.243s
 PA-233   1242.93   310.88        31.        12.     0.007    69.91   1.246s
 CR-51    1281.47   320.52        46.         8.     0.004   131.25   1.253s
 La-140   1311.77   328.10        33.        17.     0.010    52.41   1.261s
 AC-228   1352.19   338.20        27.        61.     0.034    21.68   1.216 
 Cs-136   1359.25   339.97        66.        -5.    -0.003   231.52   1.272s
 EU-152   1373.01   343.41        43.        -5.    -0.003   188.62   1.275s
 PB-214   1406.57   351.80        21.       173.     0.096     9.01   1.150 
 BA-133   1418.26   354.72        41.         5.     0.003   170.57   1.285s
 BA-133   1536.90   384.38        36.         5.     0.003   170.64   1.310s
 SB-125   1709.79   427.61        50.        -8.    -0.005   122.20   1.349s
 AG-108M  1735.51   434.04        45.        -6.    -0.003   157.63   1.354s
 pm-146   1810.72   452.84        33.        -1.    -0.001   657.13   1.372s
 SB-125   1851.63   463.07        29.        17.     0.009    52.53   1.380s
 Ir-192   1876.62   469.32        33.        -5.    -0.003   180.47   1.384s
 PM-144   1903.80   476.11        21.         6.     0.003   123.66   1.392s
 BE-7     1911.60   478.06        29.        -5.    -0.003   149.45   1.392s
 HF-181   1929.02   482.42        21.         6.     0.003   119.53   1.396s
 La-140   1949.75   487.60        26.         5.     0.003   161.46   1.401s
 RU-103   1990.87   497.88        28.         9.     0.005    89.20   1.409s
 RH-106   2043.87   511.13        40.        35.     0.019    30.47   1.422s
 Nd-147   2128.65   532.32        24.        -4.    -0.002   178.56   1.438s
 CS-134   2275.11   568.94        28.         1.     0.001   520.39   1.471s
 PA-234   2275.89   569.13        28.         1.     0.001   571.40   1.471s
 TL-208   2331.92   583.14        12.        76.     0.042    14.65   1.296 
 SB-125   2399.41   600.01        38.        -3.    -0.002   279.48   1.497s
 CS-134   2404.83   601.36        15.         7.     0.004    91.84   1.500s
 BI-214   2436.09   609.18        18.       115.     0.064    10.39   1.192 
 RU-103   2436.05   609.17        22.        97.     0.054    12.31   1.505s
 AG-108M  2449.50   612.53        34.        -7.    -0.004   131.03   1.509s
 PM-144   2468.61   617.31        19.        -1.     0.000   846.07   1.512s
 I-131    2543.74   636.09        20.        -1.     0.000   726.61   1.527s
 AG-110M  2629.31   657.48        33.        -5.    -0.003   156.96   1.544s
 CS-137   2647.37   661.99        26.        -1.    -0.001   670.71   1.548s
 PM-144   2780.21   695.20        20.        10.     0.006    71.43   1.576s
 NB-94    2809.25   702.46        29.         2.     0.001   486.70   1.581s
 SB-124   2885.66   721.56        31.        -4.    -0.002   201.19   1.598s
 EU-154   2899.03   724.90        39.        -3.    -0.002   313.32   1.598s
 BI-212   2907.85   727.11        32.         9.     0.005    95.31   1.601s
 pm-146   2988.37   747.23        19.        -1.    -0.001   694.25   1.617s
 ZR-95    3026.49   756.76        30.         3.     0.002   263.17   1.625s
 AG-110M  3054.66   763.80        30.        -2.    -0.001   323.38   1.631s
 NB-95    3059.45   765.00        23.         5.     0.003   157.42   1.632s
 PA-234M  3080.65   770.30        15.         4.     0.002   155.45   1.633s
 BI-212   3138.96   784.87        18.         6.     0.004   103.02   1.648s
 CS-134   3193.94   798.61        22.         2.     0.001   352.05   1.656s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3209.41   802.48        26.         2.     0.001   393.45   1.661s
 MN-54    3336.85   834.33        20.         1.     0.001   447.04   1.687s
 Co-56    3370.49   842.74         5.         6.     0.004    63.30   1.696s
 NB-94    3480.89   870.33        23.        -4.    -0.002   195.45   1.715s
 EU-154   3491.24   872.92        18.         2.     0.001   272.61   1.717s
 PA-234   3529.92   882.59        19.         2.     0.001   281.22   1.724s
 Sc-46    3559.58   890.00        27.        -6.    -0.003   137.08   1.729s
 y-88     3591.60   898.00        26.        -4.    -0.002   211.99   1.736s
 AC-228   3643.77   911.04         4.        72.     0.040    12.96   1.472 
 AG-110M  3747.49   936.96        29.        -3.    -0.002   269.75   1.766s
 PA-234   3764.06   941.10        11.         2.     0.001   274.88   1.772s
 EU-152   3854.37   963.68        38.        -4.    -0.002   227.10   1.786s
 AC-228   3873.11   968.36        12.        50.     0.028    22.66   0.687s
 EU-154   3983.13   995.86        27.        -3.    -0.001   295.34   1.810s
 PA-234M  4004.45  1001.18        23.         1.     0.001   582.30   1.814s
 EU-154   4021.91  1005.54        18.         6.     0.003   114.44   1.816s
 Cs-136   4197.45  1049.41        22.        -2.    -0.001   402.96   1.848s
 RH-106   4202.19  1050.60        23.        -2.    -0.001   303.35   1.850s
 BI-207   4255.16  1063.83        31.        -3.    -0.002   281.96   1.860s
 Ga-68    4319.27  1079.86        21.        -1.     0.000   908.32   1.870s
 FE-59    4395.48  1098.90        20.        -1.    -0.001   653.17   1.886s
 EU-152   4461.81  1115.47        25.        -4.    -0.002   201.23   1.895s
 BI-214   4480.01  1120.02        26.        28.     0.015    28.41   1.901s
 Sc-46    4479.89  1119.99        22.        31.     0.017    27.75   1.901s
 Ta-182   4481.04  1120.28        13.       -19.    -0.010    35.53   1.901 
 CO-60    4689.48  1172.37        30.        -2.    -0.001   325.77   1.938s
 Ta-182   4893.53  1223.35        23.         6.     0.004   113.08   1.972s
 Co-56    4950.22  1237.52        28.        14.     0.008    60.74   1.984s
 NA-22    5093.93  1273.43        29.        -6.    -0.003   143.23   2.008s
 EU-154   5093.95  1273.43        29.        -6.    -0.003   143.44   2.008s
 FE-59    5174.35  1293.52        14.         3.     0.002   165.11   2.020s
 CO-60    5331.10  1332.68        13.         5.     0.003   106.61   2.048s
 AG-110M  5540.82  1385.08        12.         2.     0.001   236.55   2.082s
 EU-152   5632.64  1408.02         6.         5.     0.003    83.25   2.097s
 K-40     5842.51  1460.45         8.       492.     0.274     4.47   1.964 
 SB-124   6762.14  1690.18        12.        -2.    -0.001   207.16   2.272s
 BI-214   7058.60  1764.23         5.        16.     0.009    24.29   2.314s
 Co-56    7079.92  1769.55        16.        -3.    -0.002   174.34   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.2267E+00                                      5.31E+01             
                           477.60-1.227E+00 ?(  6.404E+00 1.49E+02 1.05E+01 G  
 
NA-22    C  -2.8370E-01                                      9.50E+02             
                          1274.53-2.837E-01 ?(  1.417E+00 1.43E+02 9.99E+01 G  
 
K-40     N   2.6298E+02                                      4.66E+11             
                          1460.83 2.630E+02  (P 8.314E+00 4.47E+00 1.07E+01 G  
 
Sc-46    F   6.0685E-01                                      8.38E+01             
                           889.28-2.182E-01 ?(  1.043E+00 1.37E+02 1.00E+02 G  
                          1120.55 1.432E+00 ?(  1.124E+00 2.78E+01 1.00E+02 G  
 
CR-51    F   1.3913E+00                                      2.77E+01             
                           320.08 1.391E+00 ?(  6.279E+00 1.31E+02 9.94E+00 G  
 
MN-54    C   5.3047E-02                                      3.12E+02             
                           834.85 5.305E-02 &(  8.670E-01 4.47E+02 1.00E+02 G  
 
FE-59    F   1.3045E-01                                      4.45E+01             
                          1099.25-7.814E-02 ?(  1.879E+00 6.53E+02 5.65E+01 G  
                          1291.60 4.033E-01 ?(  2.395E+00 1.65E+02 4.32E+01 G  
 
Co-56    C   5.5504E-01                                      7.73E+01             
                           846.77 2.343E-01 &(  4.807E-01 6.33E+01 9.99E+01 G  
                          1238.28 1.040E+00 ?(  2.071E+00 6.07E+01 6.61E+01 G  
                          1037.84 2.170E-03 %   6.943E+00 8.55E+04 1.41E+01 G  
                          1771.35-1.452E+00 -   9.093E+00 1.74E+02 1.55E+01  A 
 
CO-57    C   3.0324E-02                                      2.72E+02             
                           122.06 3.032E-02 ?(  4.404E-01 4.13E+02 8.56E+01 G  
                           136.47 5.496E-02 %   5.464E+00 2.87E+03 1.07E+01 G  
 
CO-60    F   2.7281E-01                                      1.93E+03             
                          1332.50 2.728E-01 ?(  1.016E+00 1.07E+02 1.00E+02 G  
                          1173.24-1.153E-01 -   1.343E+00 3.26E+02 9.99E+01 G  
 
NB-94    I   5.2051E-02                                      7.41E+06             
                           702.63 5.205E-02 ?(  9.125E-01 4.87E+02 9.79E+01 G  
                           871.10-1.352E-01 +   9.411E-01 1.95E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I   1.8803E-01                                      6.40E+01             
                           756.73 1.880E-01  (  1.760E+00 2.63E+02 5.45E+01 G  
                           724.20-4.288E-02 %   2.183E+00 1.41E+03 4.42E+01 G  
 
NB-95    I   1.5473E-01                                      6.40E+01             
                           765.79 1.547E-01 ?(  8.589E-01 1.57E+02 9.98E+01 G  
 
RU-103   I   2.4607E-01                                      3.93E+01             
                           497.05 2.461E-01 ?(  7.449E-01 8.92E+01 9.09E+01 G  
                           610.30 4.851E+01 ?   1.243E+01 1.23E+01 5.75E+00 GA 
 
AG-108M  C  -1.5486E-01                                      1.53E+05             
                           433.94-1.549E-01 ?(  8.454E-01 1.58E+02 9.05E+01 G  
                           722.94-1.608E-02 %   9.628E-01 1.64E+03 9.08E+01 G  
                           614.28-2.139E-01 +   9.693E-01 1.31E+02 8.98E+01 G  
 
AG-110M  F   1.0498E-01                                      2.50E+02             
                           884.68-1.961E-02 %(  1.371E+00 1.91E+03 7.27E+01 G  
                           657.76-1.746E-01 +   9.562E-01 1.57E+02 9.46E+01 G  
                           937.49-3.394E-01 +   3.261E+00 2.70E+02 3.44E+01 G  
                          1384.30 4.778E-01 ?(  4.173E+00 2.37E+02 2.43E+01 G  
                           763.94-3.728E-01 +   4.309E+00 3.23E+02 2.23E+01 G  
 
SN-113   F   6.7242E-03                                      1.15E+02             
                           391.69 6.724E-03 %(  1.052E+00 4.35E+03 6.40E+01 G  
 
SB-124   F  -3.2281E-03                                      6.02E+01             
                           602.73-3.228E-03 %(  8.670E-01 7.41E+03 9.83E+01 G  
                          1690.98-3.321E-01 +   2.522E+00 2.07E+02 4.78E+01 G  
                           722.79-1.218E+00 &   8.646E+00 2.01E+02 1.08E+01 G  
 
SB-125   I   5.0228E-01                                      1.01E+03             
                           427.88-6.397E-01 ?(  2.676E+00 1.22E+02 2.96E+01 G  
                           600.50-5.117E-01 +   5.050E+00 2.79E+02 1.79E+01 G  
                           635.89 0.000E+00 +   6.750E+00 1.00E+03 1.13E+01 G  
                           463.37 3.731E+00 ?(  6.318E+00 5.25E+01 1.05E+01 G  
 
I-131    I   2.1715E-01                                      8.02E+00             
                           364.48 0.000E+00 &(  9.004E-01 1.00E+03 8.17E+01 G  
                           284.30 3.107E+00  (  9.063E+00 8.65E+01 6.14E+00 G  
                           636.97-3.689E-01 +   9.865E+00 7.27E+02 7.17E+00 G  
 
Gd-153   F  -8.0672E-02                                      2.42E+02             
                            97.50-3.225E-01 ?(  1.999E+00 1.82E+02 3.00E+01 G  
                           103.20 2.522E-01 ?(  2.594E+00 3.00E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C  -1.1332E+00                                      4.71E-02             
                          1077.40-1.133E+00 ?(  3.792E+01 9.08E+02 3.30E+00 G  
 
Tc-99m   I   1.9705E-01                                      2.51E-01             
                           140.51 1.970E-01 ?(  6.993E-01 1.06E+02 8.93E+01 G  
 
BA-133   F   1.7352E-01                                      3.85E+03             
                           356.00 1.735E-01 ?(  1.030E+00 1.71E+02 6.20E+01 G  
                           302.85 1.443E-02 %   3.356E+00 6.52E+03 1.83E+01 G  
                           383.84 1.191E+00 &   7.097E+00 1.71E+02 8.94E+00 GA 
                            80.99-3.091E-01 &   2.187E+00 2.08E+02 3.41E+01 GA 
 
CS-134   I   1.7598E-01                                      7.54E+02             
                           604.71 1.946E-01 ?(  6.133E-01 9.18E+01 9.76E+01 G  
                           795.87 7.976E-02 ?(  1.018E+00 3.52E+02 8.55E+01 G  
                           569.32 2.591E-01 ?(  4.870E+00 5.20E+02 1.54E+01 G  
                           801.95 7.664E-01 ?(  1.087E+01 3.93E+02 8.69E+00 G  
                           563.24 0.000E+00 -   8.129E+00 1.00E+03 8.35E+00 G  
 
CS-137   I  -3.9220E-02                                      1.10E+04             
                           661.66-3.922E-02 ?(  9.555E-01 6.71E+02 8.52E+01 G  
 
CE-139   F  -8.3768E-02                                      1.38E+02             
                           165.85-8.377E-02 &(  8.172E-01 2.85E+02 7.99E+01 G  
 
Ba-140   I   4.9275E-01                                      1.28E+01             
                           537.26 1.687E-02 %(  3.089E+00 5.04E+03 2.44E+01 G  
                           162.66 2.359E+00 ?(  1.046E+01 1.31E+02 6.22E+00 G  
                           304.85 6.449E-02 %   1.091E+01 4.62E+03 4.29E+00 G  
 
La-140   I   2.7029E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  4.733E-01 1.00E+03 9.54E+01 G  
                           487.02 2.486E-01 &(  1.412E+00 1.61E+02 4.55E+01 G  
                           328.76 1.589E+00 ?(  2.688E+00 5.24E+01 2.03E+01 G  
                           815.77 9.200E-04 %   3.917E+00 1.15E+05 2.33E+01 G  
 
CE-141   I  -4.0998E-03                                      3.25E+01             
                           145.44-4.100E-03 %(  1.244E+00 8.75E+03 4.82E+01 G  
 
CE-144   I   1.1391E+00                                      2.85E+02             
                           133.54 1.139E+00 ?(  4.925E+00 1.28E+02 1.11E+01 G  
 
PM-144   C   3.2110E-01                                      3.63E+02             
                           696.54 3.203E-01 ?(  7.629E-01 7.14E+01 9.90E+01 G  
                           618.06-2.177E-02 -   6.811E-01 8.46E+02 9.91E+01 G  
                           476.81 3.229E-01  (  1.393E+00 1.24E+02 4.20E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   2.6258E-01                                      4.94E+03             
                           344.29-3.651E-01 &(  2.401E+00 1.89E+02 2.65E+01 G  
                          1112.07-1.214E+00 +   8.677E+00 2.01E+02 1.36E+01 G  
                           121.78 8.445E-01 ?(  1.557E+00 5.64E+01 2.86E+01 G  
                           778.92 3.685E-02 %   6.750E+00 4.97E+03 1.29E+01 G  
                           964.11-1.106E+00 +   8.831E+00 2.27E+02 1.46E+01 G  
                           244.69-4.002E+00 +   9.555E+00 7.19E+01 7.58E+00 G  
                          1408.00 1.340E+00 &   3.824E+00 8.33E+01 2.10E+01 GA 
 
EU-154   I   7.2994E-01                                      3.14E+03             
                           873.23 7.058E-01 ?(  6.988E+00 2.73E+02 1.23E+01 G  
                           123.10 4.758E-01  (  1.238E+00 7.81E+01 4.08E+01 G  
                          1274.54-8.044E-01 +   4.025E+00 1.43E+02 3.52E+01 G  
                           723.36-4.658E-01 +   5.162E+00 3.13E+02 2.02E+01 G  
                          1004.77 1.322E+00 ?(  5.272E+00 1.14E+02 1.80E+01 G  
                           996.33-1.003E+00 +   1.061E+01 2.95E+02 1.06E+01 G  
 
EU-155   I   2.6801E-01                                      1.81E+03             
                           105.31 2.680E-01 ?(  2.129E+00 2.30E+02 2.12E+01 G  
                            86.54-2.765E-02 %   2.247E+00 2.36E+03 3.07E+01 G  
 
HF-181   F   2.1455E-01                                      4.24E+01             
                           482.00 1.754E-01 &(  7.297E-01 1.20E+02 8.05E+01 G  
                           133.02 2.873E-01 &(  1.285E+00 1.32E+02 4.33E+01 G  
                           345.83-1.685E-02 %   3.017E+00 4.82E+03 1.51E+01 G  
                           136.30-6.179E-01 +   1.012E+01 4.76E+02 5.85E+00 G  
 
Ta-182   F  -2.4696E+00                                      1.14E+02             
                          1121.30-2.470E+00  (  2.553E+00 3.55E+01 3.49E+01 G  
                          1221.41 1.177E+00 +   4.608E+00 1.13E+02 2.70E+01 G  
                          1189.05 8.672E-02 %   7.848E+00 2.47E+03 1.62E+01 G  
 
Hg-203   F   4.3635E-02                                      4.66E+01             
                           279.20 4.364E-02 ?(  7.265E-01 4.72E+02 8.15E+01 G  
 
TL-208   N   2.5228E+00                                      6.98E+02             
                           583.02 2.512E+00  (  6.233E-01 1.47E+01 8.45E+01 G  
                           277.28 2.661E+00  (  9.013E+00 9.97E+01 6.31E+00 G  
                           860.56 8.531E-02 %   7.562E+00 2.41E+03 1.24E+01 G  
 
pm-146   C  -8.9487E-02                                      2.02E+03             
                           747.16-8.949E-02 ?(  2.292E+00 6.94E+02 3.40E+01 G  
                           735.72 0.000E+00 +   4.357E+00 1.00E+03 2.25E+01 G  
                           453.88-4.452E-02 +   1.052E+00 6.57E+02 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F  -1.4519E-01                                      1.07E+02             
                           898.04-1.452E-01 ?(  1.094E+00 2.12E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      3.5557E+03                                      5.33E+03             
                           263.70 3.556E+03  (  8.098E+03 6.86E+01 6.00E-03   K
 
Cd-109   F   1.1099E+01                                      4.53E+02             
                            88.04 1.110E+01  (  1.279E+01 3.66E+01 3.79E+00 G  
 
PB-210   N   6.7090E+00                                      8.14E+03             
                            46.54 6.709E+00 ?(  2.347E+01 1.04E+02 4.25E+00 G  
 
PB-212   N   7.4666E+00                                      6.98E+02             
                           238.63 7.467E+00  (P 1.470E+00 9.59E+00 4.33E+01 G  
                           300.03 5.086E+00 & P 1.768E+01 1.02E+02 3.28E+00 GA 
 
PB-214   N   9.6215E+00                                      5.84E+05             
                           351.93 8.937E+00  (  1.243E+00 9.01E+00 3.76E+01 G  
                           295.09 1.096E+01 @(  2.626E+00 1.30E+01 1.93E+01 G  
                           242.00 9.168E+00     7.452E+00 3.30E+01 7.43E+00 GA 
 
BI-207   C  -4.1228E-03                                      1.18E+04             
                           569.70-4.123E-03 %(  7.808E-01 5.19E+03 9.77E+01 G  
                          1063.66-1.702E-01 +   1.707E+00 2.82E+02 7.45E+01 G  
 
BI-212   N   3.8981E+00                                      6.98E+02             
                           727.17 3.898E+00  (  1.265E+01 9.53E+01 7.55E+00 G  
                           785.42 1.738E+01 ?   6.187E+01 1.03E+02 1.28E+00 GA 
 
BI-214   N   7.3658E+00                                      5.84E+05             
                           609.31 7.193E+00  (P 1.413E+00 1.04E+01 4.61E+01 G  
                          1120.29 8.464E+00 ?(P 8.074E+00 2.84E+01 1.51E+01 G  
                          1764.49 6.806E+00 ?(P 5.802E+00 2.43E+01 1.54E+01 G  
 
BI-210M  T   6.1739E-01                                      1.10E+09             
                           265.83 6.174E-01  (  1.003E+00 5.05E+01 5.00E+01 G  
                           304.90 2.064E-02 %   2.101E+00 2.84E+03 2.80E+01 G  
 
RA-224   N   1.4946E+00                                      6.98E+02             
                           240.99 1.495E+00  (  2.591E+01 5.08E+02 4.10E+00 G  
 
AC-228   N   1.0377E+01                                      2.10E+03             
                           911.07 9.794E+00  (  1.544E+00 1.30E+01 2.90E+01 G  
                           968.97 1.185E+01  (  4.384E+00 2.27E+01 1.75E+01 G  
                           338.32 9.649E+00  (  4.212E+00 2.17E+01 1.20E+01 G  
                            93.35 6.004E+00 -   8.652E+00 4.48E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -4.5915E+00                                      7.95E+03             
                           235.97-4.591E+00 ?(  8.057E+00 5.36E+01 1.23E+01 G  
                            50.14 1.471E-01 &   1.079E+01 2.10E+03 8.00E+00 G  
                           256.24 5.446E-01 +   8.516E+00 4.45E+02 7.00E+00 G  
 
TH-229   N   1.2682E+00                                      2.68E+06             
                           193.51 1.268E+00 &(  1.403E+01 3.20E+02 4.40E+00 G  
                           210.85-4.612E+00 +   2.570E+01 1.64E+02 2.99E+00 G  
 
TH-234   N   9.3847E+00                                      1.63E+12             
                            63.29 9.385E+00 ?(  2.335E+01 7.50E+01 3.81E+00 G  
                            92.59-2.073E+00 -   1.181E+01 1.68E+02 5.58E+00 G  
 
PA-231   N   3.8784E+00                                      1.20E+07             
                           302.65 1.392E+00 ?(  1.812E+01 3.65E+02 2.88E+00 G  
                           300.07 6.790E+00 &(  2.354E+01 1.02E+02 2.46E+00 G  
 
PA-233   C   9.2612E-01                                      7.82E+08             
                           312.01 6.156E-01 &(  1.430E+00 6.99E+01 3.60E+01 G  
                           300.18 2.729E+00 &(  9.319E+00 1.00E+02 6.20E+00 G  
 
PA-234   N   2.1314E-01                                      1.63E+12             
                           131.29-4.991E-01 ?(  3.210E+00 1.89E+02 1.80E+01 G  
                           946.02 5.353E-01 ?(  5.480E+00 2.75E+02 1.34E+01 G  
                           569.47 4.436E-01 ?(  9.162E+00 5.71E+02 8.20E+00 G  
                           883.24 9.021E-01 ?(  9.202E+00 2.81E+02 9.60E+00 G  
                           880.53 2.758E-01 %   1.628E+01 1.61E+03 6.00E+00 GA 
 
PA-234M  N   1.5686E+01                                      1.63E+12             
                          1001.00 5.981E+00 ?(  1.270E+02 5.82E+02 8.37E-01 G  
                           766.41 4.331E+01 ?(  2.408E+02 1.55E+02 2.94E-01 G  
 
U-235    N   3.9592E-01                                      2.57E+11             
                           143.79-9.512E-01 ?(  5.804E+00 1.79E+02 1.10E+01 G  
                           205.33-1.596E+00 +   1.098E+01 1.99E+02 5.01E+00 G  
                           163.38 3.302E+00 &(  1.256E+01 1.13E+02 5.08E+00 G  
 
AM-241   T   2.9226E-01                                      1.58E+05             
                            59.54 2.923E-01 *(  2.442E+00 2.45E+02 3.59E+01 G  
 
Np-237   F   1.4442E+00                                      2.14E+06             
                            86.49 1.444E+00  (  3.758E+00 7.80E+01 1.31E+01 G  
 
Ir-192   F   1.5564E+00                                      7.40E+01             
                           316.49 1.870E-02 %(  6.703E-01 1.00E+03 8.70E+01 G  
                           468.06-2.153E-01 +   1.362E+00 1.80E+02 5.18E+01 G  
                           308.44-3.428E-01 +   2.204E+00 1.86E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 5.994E+00 ?(  2.095E+00 1.38E+01 3.02E+01 G  
 
Cs-136   F   7.3417E-04                                      1.30E+01             
                           818.50 7.342E-04 %(  8.439E-01 3.09E+04 1.00E+02 G  
                          1048.07-9.197E-02 +   1.347E+00 4.03E+02 8.00E+01 G  
                           340.57-2.042E-01 +   1.638E+00 2.32E+02 4.69E+01 G  
 
Np-239   T   6.4002E-01                                      2.36E+00             
                           103.70-5.885E-02 &   2.087E+00 1.02E+03 2.40E+01 X  
                           106.13 6.400E-01 ?(  2.232E+00 1.03E+02 2.27E+01 G  
                            99.50 5.477E-01 ?   3.659E+00 1.95E+02 1.50E+01 X  
 
Nd-147       9.0402E-01                                      1.11E+01             
                           531.00-8.184E-01 ?(  5.170E+00 1.79E+02 1.30E+01 G  
                            91.10 1.695E+00  (  2.010E+00 3.73E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.58        87.        13.     0.007   103.65   6.709E+00   
 AM-241      58.91       139.         7.     0.004   244.65   2.923E-01   
 TH-234      63.76       166.        25.     0.014    74.95   9.385E+00   
 BA-133      80.61       177.        -9.    -0.005   208.39  -3.091E-01   
 TH-234      94.24       158.       -11.    -0.006   168.08  -2.073E+00   
 Gd-153      98.20       134.        -9.    -0.005   182.11  -3.225E-01   
 Np-239      99.31       112.         8.     0.004   195.47   5.477E-01   
 Gd-153     103.08       121.         5.     0.003   299.74   2.522E-01   
 EU-155     103.05        76.         5.     0.003   230.04   2.680E-01   
 Np-239     107.44        97.        14.     0.008   103.44   6.400E-01   
 EU-152     123.38        73.        23.     0.013    56.39   8.445E-01   
 CO-57      119.26        51.         2.     0.001   412.51   3.032E-02   
 EU-154     123.29        95.        18.     0.010    78.09   4.758E-01   
 PA-234     130.60       122.        -8.    -0.005   188.60  -4.991E-01   
 HF-181     132.95       112.        12.     0.006   131.96   2.873E-01   
 CE-144     133.07       107.        12.     0.007   127.61   1.139E+00   
 HF-181     137.06       125.        -3.    -0.002   475.69  -6.179E-01   
 Tc-99m     140.68       128.        16.     0.009   105.52   1.970E-01   
 U-235      143.73       139.        -9.    -0.005   179.46  -9.512E-01   
 Ba-140     163.02       126.        12.     0.007   131.07   2.359E+00   
 U-235      163.16       120.        14.     0.008   112.75   3.302E+00   
 CE-139     165.96       129.        -6.    -0.003   284.73  -8.377E-02   
 TH-229     193.88        93.         4.     0.002   320.30   1.268E+00   
 U-235      204.05        67.        -6.    -0.003   199.23  -1.596E+00   
 TH-229     210.71       131.       -10.    -0.006   163.97  -4.612E+00   
 TH-227     236.14       191.       -38.    -0.021    53.60  -4.591E+00   
 RA-224     240.65       214.         4.     0.002   508.36   1.495E+00   
 EU-152     243.01        94.       -20.    -0.011    71.90  -4.002E+00   
 TH-227     255.11        58.         2.     0.001   445.49   5.446E-01   
 Hg-203     279.91        50.         2.     0.001   471.92   4.364E-02   
 I-131      284.37        43.        11.     0.006    86.54   3.107E+00   
 Ir-192     295.18        53.       105.     0.058    13.85   5.994E+00   
 PA-231     299.90        43.        10.     0.005   101.90   6.790E+00   
 PA-233     299.71        43.        10.     0.005   100.42   2.729E+00   
 PA-231     304.85        34.         2.     0.001   365.25   1.392E+00   
 Ir-192     308.84        62.        -6.    -0.003   186.18  -3.428E-01   
 PA-233     310.88        31.        12.     0.007    69.91   6.156E-01   
 CR-51      320.52        46.         8.     0.004   131.25   1.391E+00   
 Cs-136     339.97        66.        -5.    -0.003   231.52  -2.042E-01   
 EU-152     343.41        43.        -5.    -0.003   188.62  -3.651E-01   
 BA-133     354.72        41.         5.     0.003   170.57   1.735E-01   
 BA-133     384.38        36.         5.     0.003   170.64   1.191E+00   
 SB-125     427.61        50.        -8.    -0.005   122.20  -6.397E-01   
 AG-108M    434.04        45.        -6.    -0.003   157.63  -1.549E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     452.84        33.        -1.    -0.001   657.13  -4.452E-02   
 SB-125     463.07        29.        17.     0.009    52.53   3.731E+00   
 Ir-192     469.32        33.        -5.    -0.003   180.47  -2.153E-01   
 PM-144     476.11        21.         6.     0.003   123.66   3.229E-01   
 BE-7       478.06        29.        -5.    -0.003   149.45  -1.227E+00   
 HF-181     482.42        21.         6.     0.003   119.53   1.754E-01   
 RU-103     497.88        28.         9.     0.005    89.20   2.461E-01   
 RH-106     511.13        40.        35.     0.019    30.47   4.453E+00   
 CS-134     568.94        28.         1.     0.001   520.39   2.591E-01   
 PA-234     569.13        28.         1.     0.001   571.40   4.436E-01   
 SB-125     600.01        38.        -3.    -0.002   279.48  -5.117E-01   
 CS-134     601.36        15.         7.     0.004    91.84   1.946E-01   
 RU-103     609.17        22.        97.     0.054    12.31   4.851E+01   
 AG-108M    612.53        34.        -7.    -0.004   131.03  -2.139E-01   
 PM-144     617.31        19.        -1.     0.000   846.07  -2.177E-02   
 I-131      636.09        20.        -1.     0.000   726.61  -3.689E-01   
 AG-110M    657.48        33.        -5.    -0.003   156.96  -1.746E-01   
 CS-137     661.99        26.        -1.    -0.001   670.71  -3.922E-02   
 PM-144     695.20        20.        10.     0.006    71.43   3.203E-01   
 NB-94      702.46        29.         2.     0.001   486.70   5.205E-02   
 SB-124     721.56        31.        -4.    -0.002   201.19  -1.218E+00   
 EU-154     724.90        39.        -3.    -0.002   313.32  -4.658E-01   
 BI-212     727.11        32.         9.     0.005    95.31   3.898E+00   
 pm-146     747.23        19.        -1.    -0.001   694.25  -8.949E-02   
 ZR-95      756.76        30.         3.     0.002   263.17   1.880E-01   
 AG-110M    763.80        30.        -2.    -0.001   323.38  -3.728E-01   
 NB-95      765.00        23.         5.     0.003   157.42   1.547E-01   
 PA-234M    770.30        15.         4.     0.002   155.45   4.331E+01   
 BI-212     784.87        18.         6.     0.004   103.02   1.738E+01   
 CS-134     798.61        22.         2.     0.001   352.05   7.976E-02   
 CS-134     802.48        26.         2.     0.001   393.45   7.664E-01   
 MN-54      834.33        20.         1.     0.001   447.04   5.305E-02   
 Co-56      842.74         5.         6.     0.004    63.30   2.343E-01   
 NB-94      870.33        23.        -4.    -0.002   195.45  -1.352E-01   
 EU-154     872.92        18.         2.     0.001   272.61   7.058E-01   
 PA-234     882.59        19.         2.     0.001   281.22   9.021E-01   
 Sc-46      890.00        27.        -6.    -0.003   137.08  -2.182E-01   
 y-88       898.00        26.        -4.    -0.002   211.99  -1.452E-01   
 AG-110M    936.96        29.        -3.    -0.002   269.75  -3.394E-01   
 PA-234     941.10        11.         2.     0.001   274.88   5.353E-01   
 EU-152     963.68        38.        -4.    -0.002   227.10  -1.106E+00   
 EU-154     995.86        27.        -3.    -0.001   295.34  -1.003E+00   
 PA-234M   1001.18        23.         1.     0.001   582.30   5.981E+00   
 EU-154    1005.54        18.         6.     0.003   114.44   1.322E+00   
 Cs-136    1049.41        22.        -2.    -0.001   402.96  -9.197E-02   
 RH-106    1050.60        23.        -2.    -0.001   303.35  -6.381E+00   
 BI-207    1063.83        31.        -3.    -0.002   281.96  -1.702E-01   
 Ga-68     1079.86        21.        -1.     0.000   908.32  -1.133E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1098.90        20.        -1.    -0.001   653.17  -7.814E-02   
 EU-152    1115.47        25.        -4.    -0.002   201.23  -1.214E+00   
 Sc-46     1119.99        22.        31.     0.017    27.75   1.432E+00   
 CO-60     1172.37        30.        -2.    -0.001   325.77  -1.153E-01   
 Co-56     1237.52        28.        14.     0.008    60.74   1.040E+00   
 NA-22     1273.43        29.        -6.    -0.003   143.23  -2.837E-01   
 EU-154    1273.43        29.        -6.    -0.003   143.44  -8.044E-01   
 FE-59     1293.52        14.         3.     0.002   165.11   4.033E-01   
 CO-60     1332.68        13.         5.     0.003   106.61   2.728E-01   
 AG-110M   1385.08        12.         2.     0.001   236.55   4.778E-01   
 EU-152    1408.02         6.         5.     0.003    83.25   1.340E+00   
 SB-124    1690.18        12.        -2.    -0.001   207.16  -3.321E-01   
 Co-56     1769.55        16.        -3.    -0.002   174.34  -1.452E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.2267E+00   -1.2267E+00    1.494E+02%                6.40E+00
 NA-22  #A   -2.8370E-01   -2.8370E-01    1.432E+02%                1.42E+00
 K-40         2.6298E+02    2.6298E+02    4.541E+00%                8.31E+00
 Sc-46  #A    6.0685E-01    6.0685E-01    2.775E+01%                1.04E+00
 CR-51  #A    1.3913E+00    1.3913E+00    1.313E+02%                6.28E+00
 MN-54  #A    5.3047E-02    5.3047E-02    4.470E+02%                8.67E-01
 FE-59  #A    1.3045E-01    1.3045E-01    1.651E+02%                1.88E+00
 Co-56  #     5.5504E-01    5.5504E-01    4.387E+01%                4.81E-01
 CO-57  #A    3.0324E-02    3.0324E-02    4.125E+02%                4.40E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 CO-60  #A    2.7281E-01    2.7281E-01    1.066E+02%                1.02E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.83E+00
 NB-94  #A    5.2051E-02    5.2051E-02    4.867E+02%                9.12E-01
 ZR-95  #A    1.8803E-01    1.8803E-01    2.632E+02%                1.76E+00
 NB-95  #A    1.5473E-01    1.5473E-01    1.574E+02%                8.59E-01
 RU-103 #A    2.4607E-01    2.4607E-01    8.920E+01%                7.45E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.96E+00
 AG-108M#A   -1.5486E-01   -1.5486E-01    1.576E+02%                8.45E-01
 AG-110M#A    1.0498E-01    1.0498E-01    2.365E+02%                1.37E+00
 SN-113 #A    6.7242E-03    6.7242E-03    4.352E+03%                1.05E+00
 SB-124 #A   -3.2281E-03   -3.2281E-03    7.414E+03%                8.67E-01
 SB-125 #A    5.0228E-01    5.0228E-01    5.253E+01%                2.68E+00
 I-131  #A    2.1714E-01    2.1715E-01    8.654E+01%                9.00E-01
 Gd-153 #A   -8.0672E-02   -8.0672E-02    1.754E+02%                2.00E+00
 Ga-68  #A   -1.1251E+00   -1.1332E+00    9.083E+02%                3.79E+01
 Tc-99m #A    1.9678E-01    1.9705E-01    1.055E+02%                6.99E-01
 BA-133 #A    1.7352E-01    1.7352E-01    1.706E+02%                1.03E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
 CS-134 #A    1.7598E-01    1.7598E-01    9.184E+01%                6.13E-01
 CS-137 #A   -3.9220E-02   -3.9220E-02    6.707E+02%                9.56E-01
 CE-139 #A   -8.3768E-02   -8.3768E-02    2.847E+02%                8.17E-01
 Ba-140 #A    4.9273E-01    4.9275E-01    1.311E+02%                3.09E+00
 La-140 #A    2.7028E-01    2.7029E-01    5.241E+01%                4.73E-01
 CE-141 #A   -4.0998E-03   -4.0998E-03    8.748E+03%                1.24E+00
 CE-144 #A    1.1391E+00    1.1391E+00    1.276E+02%                4.92E+00
 PM-144 #A    3.2109E-01    3.2110E-01    7.141E+01%                7.63E-01
 EU-152 #A    2.6258E-01    2.6258E-01    5.639E+01%                2.40E+00
 EU-154 #A    7.2994E-01    7.2994E-01    7.809E+01%                6.99E+00
 EU-155 #A    2.6801E-01    2.6801E-01    2.300E+02%                2.13E+00
 HF-181 #A    2.1455E-01    2.1455E-01    8.902E+01%                7.30E-01
 Ta-182 #A   -2.4696E+00   -2.4696E+00    3.553E+01%                2.55E+00
 Hg-203 #A    4.3635E-02    4.3635E-02    4.719E+02%                7.26E-01
 TL-208       2.5228E+00    2.5228E+00    1.465E+01%                6.23E-01
 pm-146 #A   -8.9487E-02   -8.9487E-02    6.942E+02%                2.29E+00
 y-88   #A   -1.4519E-01   -1.4519E-01    2.120E+02%                1.09E+00
 Cd-113m A    3.5557E+03    3.5557E+03    6.865E+01%                8.10E+03
 Cd-109  A    1.1099E+01    1.1099E+01    3.659E+01%                1.28E+01
 PB-210 #A    6.7090E+00    6.7090E+00    1.036E+02%                2.35E+01
 PB-212       7.4666E+00    7.4666E+00    9.873E+00%                1.47E+00
 PB-214       9.6215E+00    9.6215E+00    7.902E+00%                1.24E+00
 BI-207 #A   -4.1228E-03   -4.1228E-03    5.194E+03%                7.81E-01
 BI-212 #A    3.8981E+00    3.8981E+00    9.531E+01%                1.26E+01
 BI-214       7.3658E+00    7.3658E+00    1.128E+01%                1.41E+00
 BI-210M A    6.1739E-01    6.1739E-01    5.047E+01%                1.00E+00
 RA-224 #A    1.4946E+00    1.4946E+00    5.084E+02%                2.59E+01
 AC-228       1.0377E+01    1.0377E+01    1.131E+01%                1.54E+00
 TH-227 #A   -4.5915E+00   -4.5915E+00    5.360E+01%                8.06E+00
 TH-229 #A    1.2682E+00    1.2682E+00    3.203E+02%                1.40E+01
 TH-234 #A    9.3847E+00    9.3847E+00    7.495E+01%                2.34E+01
 PA-231 #A    3.8784E+00    3.8784E+00    1.019E+02%                1.81E+01
 PA-233 #A    9.2612E-01    9.2612E-01    6.118E+01%                1.43E+00
 PA-234 #A    2.1314E-01    2.1314E-01    1.797E+02%                3.21E+00
 PA-234M#A    1.5686E+01    1.5686E+01    1.554E+02%                1.27E+02
 U-235  #A    3.9592E-01    3.9592E-01    1.060E+02%                5.80E+00
 AM-241 #A    2.9226E-01    2.9226E-01    2.446E+02%                2.44E+00
 Np-237  A    1.4442E+00    1.4442E+00    7.799E+01%                3.76E+00
 Ir-192 #C    1.5564E+00    1.5564E+00    1.385E+01%                6.70E-01
 Cs-136 #A    7.3415E-04    7.3417E-04    3.085E+04%                8.44E-01
 Np-239 #A    6.3993E-01    6.4002E-01    1.034E+02%                2.23E+00
 Nd-147  A    9.0399E-01    9.0402E-01    3.729E+01%                5.17E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:38:18 AMPage 19
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140466.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     3.121E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 3.1205167E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140450
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_160-5428-A-1-F DU 
             Detector: Ge10 S/N08316756   
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: 160-5428-A-1-F DU
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 08:18         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 08:18:42      Real Time: 1806   sec
        Analysis Time: 3/5/2014 08:49         Dead Time: 0.31   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.914E-01          254.9     2.017E+00    2.018E+00    7.266E+00
NA-22      1.149E-01          330.6     3.798E-01    3.799E-01    1.398E+00
K-40       2.671E+02            5.1     1.366E+01    1.932E+01    8.953E+00
Sc-46      5.129E-01           40.8     2.093E-01    2.110E-01    1.009E+00
CR-51     -6.025E-01          352.6     2.124E+00    2.125E+00    7.538E+00
MN-54     -1.217E-01          287.2     3.496E-01    3.496E-01    1.254E+00
FE-59      3.578E-01          138.0     4.937E-01    4.941E-01    2.405E+00
Co-56      1.727E-01           83.1     1.436E-01    1.439E-01    1.092E+00
CO-57     -1.101E-01          223.6     2.461E-01    2.462E-01    8.414E-01
CO-58     -6.335E-02          471.5     2.987E-01    2.987E-01    1.095E+00
CO-60      2.093E-01           98.3     2.057E-01    2.060E-01    5.051E-01
ZN-65     -7.335E-01          124.8     9.151E-01    9.159E-01    3.175E+00
NB-94     -2.249E-01          128.3     2.886E-01    2.888E-01    1.011E+00
ZR-95      2.858E-02         1559.0     4.455E-01    4.455E-01    1.681E+00
NB-95     -3.576E-02          884.4     3.162E-01    3.163E-01    1.156E+00
RU-103    -1.539E-01          182.3     2.805E-01    2.806E-01    9.886E-01
RH-106     2.099E+00          175.5     3.685E+00    3.687E+00    8.811E+00
AG-108M    1.023E-01          207.1     2.118E-01    2.118E-01    7.600E-01
AG-110M   -4.949E-02          780.6     3.863E-01    3.863E-01    1.445E+00
SN-113    -8.185E-03         4061.0     3.324E-01    3.324E-01    1.210E+00
SB-124     2.228E-01          117.2     2.610E-01    2.612E-01    9.080E-01
SB-125     3.059E-01          184.3     5.638E-01    5.640E-01    2.786E+00
I-131      3.768E-02          793.8     2.991E-01    2.991E-01    7.958E-01
Gd-153     3.646E-01          159.9     5.831E-01    5.835E-01    2.391E+00
Ga-68      2.231E+00          623.1     1.390E+01    1.390E+01    5.085E+01
Tc-99m     2.046E-01          111.1     2.273E-01    2.276E-01    7.683E-01
BA-133    -3.554E-01          119.2     4.236E-01    4.240E-01    1.450E+00
CS-134     1.464E-01           93.9     1.375E-01    1.377E-01    2.706E+00
CS-137     1.739E-02         1822.0     3.168E-01    3.168E-01    1.168E+00
CE-139     6.685E-02          362.2     2.421E-01    2.422E-01    8.406E-01
Ba-140     4.852E-01          186.0     9.026E-01    9.029E-01    3.230E+00
La-140     3.355E-01           67.3     2.259E-01    2.266E-01    6.097E-01
CE-141    -3.881E-02         1218.0     4.729E-01    4.729E-01    1.634E+00
CE-144    -9.639E-01          180.8     1.743E+00    1.743E+00    5.963E+00
PM-144    -4.401E-02          693.6     3.052E-01    3.052E-01    1.110E+00
EU-152     5.899E-01          116.6     6.878E-01    6.885E-01    2.716E+00
EU-154     6.143E-01          118.3     7.269E-01    7.276E-01    8.244E+00
EU-155     9.811E-01           75.9     7.441E-01    7.461E-01    2.482E+00
HF-181     6.109E-02          137.4     8.392E-02    8.398E-02    1.030E+00
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Ta-182     0.000E+00          707.1     3.436E-01    3.436E-01    3.401E+00
Hg-203     9.631E-02          248.3     2.391E-01    2.392E-01    8.421E-01
TL-208     3.045E+00           16.3     4.970E-01    5.215E-01    1.008E+00
pm-146     4.184E-02          491.7     2.057E-01    2.057E-01    2.757E+00
y-88       1.037E-01          307.1     3.183E-01    3.183E-01    1.166E+00
Cd-113m    3.186E+03          103.7     3.304E+03    3.311E+03    1.126E+04
Cd-109     1.726E+00          358.7     6.190E+00    6.190E+00    2.122E+01
PB-210     1.455E+01           90.4     1.316E+01    1.319E+01    3.625E+01
PB-212     8.628E+00            9.4     8.068E-01    9.811E-01    1.896E+00
PB-214     1.176E+01            9.3     1.089E+00    1.248E+00    1.782E+00
BI-207     1.590E-01          134.3     2.135E-01    2.136E-01    1.057E+00
BI-212     2.155E+01           23.9     5.141E+00    5.261E+00    9.247E+00
BI-214     1.116E+01           11.4     1.277E+00    1.402E+00    2.149E+00
BI-210M   -3.431E-01          134.5     4.613E-01    4.618E-01    1.581E+00
RA-224     9.009E+00           69.7     6.282E+00    6.309E+00    2.083E+01
AC-228     1.027E+01           16.0     1.638E+00    1.720E+00    2.755E+00
TH-227    -3.356E+00           76.3     2.561E+00    2.571E+00    8.519E+00
TH-229     2.437E+00          170.1     4.145E+00    4.149E+00    1.432E+01
TH-234     1.802E+01           50.6     9.115E+00    9.163E+00    2.515E+01
PA-231     3.806E+00           45.7     1.741E+00    1.753E+00    3.067E+01
PA-233     9.582E-01           45.7     4.383E-01    4.413E-01    1.995E+00
PA-234     1.102E+00          106.3     1.172E+00    1.173E+00    3.587E+00
PA-234M   -3.268E+01          166.2     5.433E+01    5.435E+01    1.897E+02
U-235      4.167E+00           38.9     1.622E+00    1.636E+00    5.626E+00
AM-241     3.303E-01          240.0     7.926E-01    7.928E-01    2.720E+00
Np-237    -5.570E-01          348.8     1.943E+00    1.943E+00    6.639E+00
Ir-192     2.626E-01           88.9     2.334E-01    2.339E-01    8.485E-01
Cs-136    -1.596E-01          216.0     3.448E-01    3.449E-01    1.227E+00
Np-239    -4.006E-02         1731.0     6.937E-01    6.937E-01    2.437E+00
Nd-147     8.877E-01          197.8     1.756E+00    1.757E+00    6.276E+00
-----------------------------------------------------------------------------
Total      3.588E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Sample description                                             
      104501_Gamma_160-5428-A-1-F DU                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140450.An1

 Acquisition information
        Start time:                 3/5/2014 8:18:42 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 8:18:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1813

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.55       22.  36.68   0.75  2.004E-02    46.54   4.250    PBC<MDA PB210 
    59.61        6. 239.99   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.54       38.  27.89   1.86  3.101E-02    63.29   3.810    PBC<MDA TH234 
    74.81       86.  20.16   0.86  3.632E-02
    77.11      119.  15.99   0.86  3.715E-02
    87.36       56.  33.41   0.61  4.000E-02
    87.83        5. 358.67   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    92.55        6.  31.34   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
    93.31       35.  48.30   0.88  4.107E-02    93.35   5.561    PBC<MDA AC228 
    97.30       10. 159.92   0.88  4.160E-02    97.50  30.000    PBC<MDA Gd153 
    99.43        4. 372.26   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   101.83        4. 293.24   0.89  4.205E-02   103.20  21.800    PBC<MDA Gd153 
   105.15       16.  75.85   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  9.811E-01 EU155 
   131.40        5. 269.22   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
                                               131.29  18.000  3.865E-01 PA234 
   140.15       13. 111.11   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   144.34       25.  54.52   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   163.55       21.  55.57   0.95  3.619E-02   163.38   5.080    PBC<MDA U235  
   166.01        4. 362.18   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   192.14        6. 170.09   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   238.56      221.   8.57   1.21  2.858E-02   238.63  43.300  9.324E+00 PB212 
   240.94       19.  69.73   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   241.95       32.  36.04   1.03  2.830E-02   242.00   7.430    PBC<MDA PB214 
   246.45        1. 850.54   1.03  2.808E-02   244.69   7.580    PBC<MDA EU152 
   262.78        9. 103.72   1.05  2.667E-02   263.70   0.006    PBC<MDA Cd113m
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   277.22       10.  89.20   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   279.16        4. 248.27   1.06  2.563E-02   279.20  81.460    PBC<MDA Hg203 
   285.62        1. 953.50   1.07  2.531E-02   284.30   6.140    PBC<MDA I131  
   295.04       63.  19.24   1.08  2.466E-02   295.09  19.300  7.370E+00 PB214 
   295.90       17.  88.89   1.08  2.461E-02   295.95  30.160    PBC<MDA Ir192 
   300.18       19.  45.74   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.733E+01 PA231 
                                               300.18   6.200  6.878E+00 PA233 
   300.18       19.  45.74   1.08  2.437E-02   300.03   3.280  1.300E+01 PB212 
                                               300.07   2.460  1.733E+01 PA231 
                                               300.18   6.200  6.878E+00 PA233 
   300.33       32.  30.80   0.62  2.438E-02   300.03   3.280  2.223E+01 PB212 
                                               300.07   2.460  2.965E+01 PA231 
                                               300.18   6.200  1.177E+01 PA233 
   327.90        6. 150.06   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.36       45.  27.39   1.06  2.241E-02   338.32  12.010  9.359E+00 AC228 
   344.17        7. 116.61   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
   345.33        5. 137.37   1.13  2.206E-02   345.83  15.070    PBC<MDA HF181 
   351.79      184.   8.74   1.09  2.180E-02   351.93  37.600  1.176E+01 PB214 
   384.64        3. 301.26   1.16  2.049E-02   383.84   8.940    PBC<MDA BA133 
   436.75        3. 207.05   1.21  1.877E-02   433.94  90.480    PBC<MDA AG108M
   454.14        1. 491.74   1.23  1.817E-02   453.88  65.000    PBC<MDA pm146 
   477.20        3. 254.90   1.25  1.751E-02   477.60  10.520    PBC<MDA BE7   
   487.02       10.  67.33   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
   510.86       45.  22.47   1.29  1.666E-02   511.86  20.000  7.585E+00 RH106 
   530.64        3. 197.79   1.30  1.622E-02   531.00  13.000    PBC<MDA Nd147 
   537.29        3. 186.01   1.31  1.608E-02   537.26  24.390    PBC<MDA Ba140 
   565.92        2. 413.04   1.33  1.553E-02   563.24   8.350    PBC<MDA CS134 
   583.19       70.  14.89   0.36  1.514E-02   583.02  84.500  3.023E+00 TL208 
   600.01        4. 184.30   1.37  1.482E-02   600.50  17.860    PBC<MDA SB125 
   602.47        6. 117.15   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.27      136.  10.67   0.91  1.466E-02   609.31  46.090  1.116E+01 BI214 
                                               610.30   5.750  8.954E+01 RU103 
   609.30      109.  11.75   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  7.219E+01 RU103 
                                               610.30   5.750  7.219E+01 RU103 
   621.66        3. 208.68   1.39  1.444E-02   621.92   9.930    PBC<MDA RH106 
   722.45        3. 216.94   1.48  1.291E-02   722.79  10.810    PBC<MDA SB124 
                                               723.36  20.220  6.364E-01 EU154 
   726.87       38.  23.85   0.56  1.286E-02   727.17   7.550  2.155E+01 BI212 
   766.14        4. 173.41   1.52  1.237E-02   766.41   0.294    PBC<MDA PA234M
   785.96        4. 143.53   1.54  1.214E-02   785.42   1.280    PBC<MDA BI212 
   794.74        6.  93.91   1.54  1.202E-02   795.87  85.530    PBC<MDA CS134 
   816.79        3. 191.26   1.56  1.180E-02   815.77  23.280    PBC<MDA La140 
   860.87        3. 158.71   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   881.57       10.  54.48   1.62  1.114E-02   880.53   6.000    PBC<MDA PA234 
                                               880.53   6.000  7.964E+00 PA234 
   898.39        2. 307.06   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.26       60.  16.36   1.35  1.086E-02   911.07  29.000  1.065E+01 AC228 
   945.70        5. 106.32   1.67  1.055E-02   946.02  13.400    PBC<MDA PA234 
                                               946.02  13.400  2.063E+00 PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   969.09       12.  72.41   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
  1005.10        5. 118.34   1.72  1.008E-02  1004.77  18.010    PBC<MDA EU154 
  1050.07        2. 282.31   1.76  9.741E-03  1050.36   1.560    PBC<MDA RH106 
  1063.59        5. 134.30   1.77  9.648E-03  1063.66  74.500    PBC<MDA BI207 
  1078.66        1. 623.09   1.78  9.553E-03  1077.40   3.300    PBC<MDA Ga68  
  1098.21        5. 137.99   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1120.17       18.  41.44   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.25       20.  40.81   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.175E+00 Sc46  
  1174.51        7.  98.28   1.86  8.948E-03  1173.24  99.900    PBC<MDA CO60  
  1238.22        8. 100.95   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1273.83        2. 331.98   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.250E-01 EU154 
  1273.85        2. 330.58   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.263E-01 EU154 
  1291.80        1. 455.50   1.96  8.307E-03  1291.60  43.200    PBC<MDA FE59  
  1460.94      387.   5.05   2.42  7.547E-03  1460.83  10.670  2.671E+02 K40   
  1764.18        6.  40.22   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.99    74.82       105.        76. 2.092E+03   24.21   1.099  -      sM
   308.17    77.12       124.       132. 3.566E+03   17.27   1.238  -      sM
   348.26    87.36        88.        52. 1.303E+03   28.97   0.869  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.94    46.55       129.        22.     0.012    36.68   0.754s
 TH-227    200.30    50.14       142.        -2.    -0.001   717.00   0.831s
 AM-241    238.18    59.61       106.         6.     0.003   239.99   0.841s
 TH-234    253.88    63.54       119.        38.     0.021    27.89   1.865s
 Np-237    344.34    86.17       164.        -5.    -0.003   348.78   0.868 
 EU-155    342.56    85.72       142.        -4.    -0.002   395.01   0.868s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-109    351.83    88.04       141.         5.     0.003   358.67   0.870D
 Nd-147    365.40    91.43       214.       -28.    -0.015    76.77   0.873s
 TH-234    370.03    92.59       146.         6.     0.003    31.34   0.875D
 AC-228    373.06    93.35       128.        35.     0.020    48.30   0.875D
 Gd-153    388.86    97.30       120.        10.     0.005   159.92   0.880s
 Np-239    397.39    99.43       131.         4.     0.002   372.26   0.882s
 Gd-153    406.97   101.83        78.         4.     0.002   293.24   0.886s
 EU-155    420.26   105.15        64.        16.     0.009    75.85   0.888s
 EU-152    487.28   121.92       119.        -5.    -0.003   290.82   0.904s
 CO-57     487.58   121.99       122.        -7.    -0.004   223.56   0.905 
 EU-154    487.82   122.05        96.        -8.    -0.004   180.81   0.906 
 PA-234    525.22   131.40        93.         5.     0.003   269.22   0.914 
 HF-181    532.56   133.24        95.        -6.    -0.004   218.97   0.916s
 CE-144    533.10   133.37        96.        -8.    -0.004   180.79   0.916s
 Tc-99m    560.19   140.15        93.        13.     0.007   111.11   0.924s
 U-235     576.95   144.34        77.        25.     0.014    54.52   0.927s
 U-235     653.74   163.55        57.        21.     0.012    55.57   0.947 
 CE-139    663.61   166.01        79.         4.     0.002   362.18   0.949s
 TH-229    768.08   192.14        55.         6.     0.004   170.09   0.977s
 U-235     821.06   205.39        98.        -6.    -0.004   220.31   0.989s
 TH-229    842.51   210.75        93.        -5.    -0.003   287.12   0.994s
 TH-227    947.15   236.92       123.       -21.    -0.012    76.32   1.019s
 PB-212    953.99   238.63        72.       192.     0.107     8.76   1.022D
 RA-224    963.40   240.99        77.        19.     0.010    69.73   1.024D
 PB-214    967.44   242.00        62.        32.     0.018    36.04   1.025D
 EU-152    985.26   246.45        44.         1.     0.001   850.54   1.028s
 Cd-113m  1050.54   262.78        41.         9.     0.005   103.72   1.047s
 BI-210M  1059.20   264.94        57.        -8.    -0.005   134.47   1.049s
 TL-208   1108.27   277.22        33.        10.     0.005    89.20   1.060 
 Hg-203   1116.06   279.16        39.         4.     0.002   248.27   1.062s
 I-131    1141.88   285.62        34.         1.     0.000   953.50   1.067s
 PB-214   1179.75   295.09        58.        63.     0.035    19.24   1.078D
 Ir-192   1183.19   295.95        99.        17.     0.009    88.89   1.079D
 PB-212   1200.70   300.33        17.        32.     0.018    30.80   0.620s
 PA-231   1200.11   300.18        27.        19.     0.010    45.74   1.083s
 PA-233   1200.11   300.18        27.        19.     0.010    45.74   1.083 
 PA-231   1209.09   302.43        59.       -10.    -0.005   116.22   1.085s
 BA-133   1209.20   302.45        54.        -9.    -0.005   116.84   1.085s
 BI-210M  1218.83   304.86        37.        -1.    -0.001   765.73   1.088s
 PA-233   1253.42   313.51        36.        -1.    -0.001   905.28   1.094s
 Ir-192   1265.42   316.51        37.        -3.    -0.002   320.49   1.099s
 CR-51    1278.26   319.72        38.        -3.    -0.001   352.59   1.102s
 La-140   1310.97   327.90        40.         6.     0.003   150.06   1.111s
 AC-228   1352.79   338.36        33.        45.     0.025    27.39   1.056s
 Cs-136   1358.39   339.76        70.        -7.    -0.004   162.90   1.122s
 EU-152   1376.02   344.17        31.         7.     0.004   116.61   1.126s
 HF-181   1380.64   345.33        24.         5.     0.003   137.37   1.127s
 PB-214   1406.51   351.79        26.       173.     0.096     8.74   1.088 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1420.47   355.28        48.        -9.    -0.005   119.21   1.137s
 BA-133   1537.85   384.64        30.         3.     0.001   301.26   1.164s
 AG-108M  1746.26   436.75        19.         3.     0.002   207.05   1.212s
 pm-146   1815.81   454.14        22.         1.     0.001   491.74   1.231s
 PM-144   1915.38   479.04        19.        -2.    -0.001   388.13   1.253s
 BE-7     1908.05   477.20        21.         3.     0.001   254.90   1.254s
 HF-181   1928.48   482.31        25.        -2.    -0.001   310.63   1.258s
 La-140   1947.33   487.02        16.        10.     0.005    67.33   1.263s
 RU-103   1989.66   497.61        28.        -4.    -0.002   182.31   1.272s
 RH-106   2042.66   510.86        29.        45.     0.025    22.47   1.286s
 Nd-147   2121.76   530.64        21.         3.     0.002   197.79   1.304s
 Ba-140   2148.37   537.29        19.         3.     0.002   186.01   1.310s
 CS-134   2262.86   565.92        27.         2.     0.001   413.04   1.334s
 CS-134   2273.36   568.54        27.        -6.    -0.003   134.58   1.340s
 PA-234   2272.99   568.45        27.        -6.    -0.003   122.85   1.340s
 TL-208   2331.95   583.19        19.        70.     0.039    14.89   0.361s
 SB-125   2399.20   600.01        24.         4.     0.002   184.30   1.368s
 SB-124   2409.04   602.47        20.         6.     0.003   117.15   1.370s
 BI-214   2436.25   609.27        25.       136.     0.075    10.67   0.911s
 RU-103   2436.39   609.30        28.       109.     0.061    11.75   1.377s
 AG-108M  2452.25   613.27        38.        -5.    -0.003   164.43   1.381s
 PM-144   2469.32   617.54        20.        -2.    -0.001   385.80   1.385s
 RH-106   2485.82   621.66        18.         3.     0.002   208.68   1.388s
 AG-110M  2632.33   658.29        21.        -1.    -0.001   636.17   1.421s
 PM-144   2785.50   696.59        26.        -1.    -0.001   693.57   1.456s
 NB-94    2810.06   702.73        20.        -5.    -0.003   128.31   1.461s
 EU-154   2888.95   722.45        20.         3.     0.002   216.94   1.480s
 BI-212   2906.63   726.87         8.        38.     0.021    23.85   0.562s
 pm-146   2935.20   734.01        27.        -5.    -0.003   146.98   1.491s
 AG-110M  3049.65   762.62        15.        -1.    -0.001   436.26   1.516s
 NB-95    3067.21   767.01        24.        -1.     0.000   884.37   1.518s
 PA-234M  3063.69   766.14        21.         4.     0.002   173.41   1.518s
 EU-152   3106.51   776.84        15.        -2.    -0.001   275.57   1.529s
 BI-212   3142.98   785.96        18.         4.     0.002   143.53   1.535s
 CS-134   3178.10   794.74        14.         6.     0.003    93.91   1.544s
 CO-58    3244.04   811.22        19.        -1.    -0.001   471.46   1.557s
 La-140   3266.33   816.79        19.         3.     0.002   191.26   1.562s
 Cs-136   3273.59   818.61        25.        -3.    -0.002   215.98   1.564s
 MN-54    3338.98   834.95        25.        -3.    -0.001   287.15   1.578s
 Co-56    3392.45   848.32        18.        -5.    -0.003   132.10   1.589s
 TL-208   3442.65   860.87        12.         3.     0.002   158.71   1.601s
 PA-234   3525.46   881.57         9.        10.     0.005    54.48   1.618s
 AG-110M  3533.56   883.60        15.        -1.     0.000   780.60   1.622s
 Sc-46    3570.48   892.82        14.        -3.    -0.002   186.33   1.626s
 y-88     3592.74   898.39        16.         2.     0.001   307.06   1.633s
 AC-228   3644.25   911.26         8.        60.     0.034    16.36   1.347 
 AG-110M  3742.70   935.87        22.        -2.    -0.001   345.50   1.667s
 PA-234   3782.01   945.70        13.         5.     0.003   106.32   1.674s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3846.73   961.88        17.        -3.    -0.002   204.90   1.690s
 AC-228   3875.57   969.09        29.        12.     0.006    72.41   1.694s
 PA-234M  4001.57  1000.58        32.       -10.    -0.005   175.90   1.721s
 EU-154   4019.65  1005.10        13.         5.     0.003   118.34   1.724s
 Co-56    4151.46  1038.05        16.        -2.    -0.001   294.95   1.751s
 Cs-136   4188.91  1047.41        20.        -2.    -0.001   296.25   1.760s
 RH-106   4199.55  1050.07        18.         2.     0.001   282.31   1.762s
 BI-207   4253.65  1063.59        18.         5.     0.003   134.30   1.773s
 Ga-68    4313.95  1078.66        22.         1.     0.001   623.09   1.784s
 FE-59    4392.15  1098.21        19.         5.     0.003   137.99   1.802s
 EU-152   4458.34  1114.75        19.        -5.    -0.003   139.89   1.812s
 ZN-65    4459.69  1115.09        27.        -6.    -0.003   124.76   1.815s
 BI-214   4480.04  1120.17        24.        18.     0.010    41.44   1.819s
 Sc-46    4480.33  1120.25        22.        20.     0.011    40.81   1.819s
 CO-60    4697.44  1174.51        19.         7.     0.004    98.28   1.862s
 Ta-182   4882.67  1220.80        19.        -1.    -0.001   542.89   1.900s
 Co-56    4952.34  1238.22        29.         8.     0.004   100.95   1.914s
 NA-22    5094.92  1273.85        16.         2.     0.001   330.58   1.942s
 EU-154   5094.85  1273.83        16.         2.     0.001   331.98   1.942s
 FE-59    5166.74  1291.80        13.         1.     0.001   455.50   1.956s
 AG-110M  5535.52  1383.96        21.        -4.    -0.002   169.19   2.027s
 K-40     5843.60  1460.94         5.       387.     0.215     5.05   2.422 
 BI-214   7057.24  1764.18         8.         6.     0.003    40.22   2.301s
 Co-56    7078.34  1769.46        15.        -5.    -0.003   119.60   2.305s
 y-88     7344.00  1835.83         7.        -2.    -0.001   204.40   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.9137E-01                                      5.31E+01             
                           477.60 7.914E-01 ?(  7.266E+00 2.55E+02 1.05E+01 G  
 
NA-22    C   1.1490E-01                                      9.50E+02             
                          1274.53 1.149E-01 ?(  1.398E+00 3.31E+02 9.99E+01 G  
 
K-40     N   2.6711E+02                                      4.66E+11             
                          1460.83 2.671E+02  (P 8.953E+00 5.05E+00 1.07E+01 G  
 
Sc-46    F   5.1287E-01                                      8.38E+01             
                           889.28-1.496E-01 ?(  1.009E+00 1.86E+02 1.00E+02 G  
                          1120.55 1.175E+00 ?(  1.479E+00 4.08E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -6.0254E-01                                      2.77E+01             
                           320.08-6.025E-01 ?(  7.538E+00 3.53E+02 9.94E+00 G  
 
MN-54    C  -1.2173E-01                                      3.12E+02             
                           834.85-1.217E-01 ?(  1.254E+00 2.87E+02 1.00E+02 G  
 
FE-59    F   3.5781E-01                                      4.45E+01             
                          1099.25 4.949E-01 &(  2.405E+00 1.38E+02 5.65E+01 G  
                          1291.60 1.784E-01 ?(  3.041E+00 4.55E+02 4.32E+01 G  
 
Co-56    C   1.7273E-01                                      7.73E+01             
                           846.77-2.350E-01 ?(  1.092E+00 1.32E+02 9.99E+01 G  
                          1238.28 7.895E-01 ?(  2.726E+00 1.01E+02 6.61E+01 G  
                          1037.84-7.785E-01 +   8.423E+00 2.95E+02 1.41E+01 G  
                          1771.35-2.740E+00 +   1.151E+01 1.20E+02 1.55E+01  A 
 
CO-57    C  -1.1008E-01                                      2.72E+02             
                           122.06-1.101E-01 &(  8.414E-01 2.24E+02 8.56E+01 G  
                           136.47 0.000E+00 +   6.498E+00 1.00E+03 1.07E+01 G  
 
CO-58    C  -6.3349E-02                                      7.09E+01             
                           810.78-6.335E-02 ?(  1.095E+00 4.71E+02 9.95E+01 G  
 
CO-60    F   2.0933E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  5.051E-01 1.00E+03 1.00E+02 G  
                          1173.24 4.188E-01 ?(  1.416E+00 9.83E+01 9.99E+01 G  
 
ZN-65    F  -7.3354E-01                                      2.44E+02             
                          1115.55-7.335E-01 ?(  3.175E+00 1.25E+02 5.06E+01 G  
 
NB-94    I  -2.2494E-01                                      7.41E+06             
                           702.63-2.249E-01 ?(  1.011E+00 1.28E+02 9.79E+01 G  
                           871.10-5.693E-04 &   1.040E+00 4.83E+04 9.99E+01 G  
 
ZR-95    I   2.8576E-02                                      6.40E+01             
                           756.73 2.858E-02 &(  1.681E+00 1.56E+03 5.45E+01 G  
                           724.20-3.902E-03 %   2.738E+00 1.92E+04 4.42E+01 G  
 
NB-95    I  -3.5760E-02                                      6.40E+01             
                           765.79-3.576E-02 ?(  1.156E+00 8.84E+02 9.98E+01 G  
 
RU-103   I  -1.5387E-01                                      3.93E+01             
                           497.05-1.539E-01 ?(  9.886E-01 1.82E+02 9.09E+01 G  
                           610.30 7.219E+01 ?   1.803E+01 1.17E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   2.0993E+00                                      3.74E+02             
                           621.92 1.174E+00 ?(  8.811E+00 2.09E+02 9.93E+00 G  
                          1050.36 7.989E+00 &(  8.206E+01 2.82E+02 1.56E+00 G  
                           511.86 7.585E+00 &   4.671E+00 2.25E+01 2.00E+01 GA 
 
AG-108M  C   1.0228E-01                                      1.53E+05             
                           433.94 1.023E-01 ?(  7.600E-01 2.07E+02 9.05E+01 G  
                           722.94-2.236E-03 %   8.588E-01 9.93E+03 9.08E+01 G  
                           614.28-2.329E-01 +   1.334E+00 1.64E+02 8.98E+01 G  
 
AG-110M  F  -4.9493E-02                                      2.50E+02             
                           884.68-4.949E-02 ?(  1.445E+00 7.81E+02 7.27E+01 G  
                           657.76-4.317E-02 +   1.009E+00 6.36E+02 9.46E+01 G  
                           937.49-3.017E-01 +   3.774E+00 3.45E+02 3.44E+01 G  
                          1384.30-1.157E+00 +   6.951E+00 1.69E+02 2.43E+01 G  
                           763.94-2.588E-01 +   4.188E+00 4.36E+02 2.23E+01 G  
 
SN-113   F  -8.1847E-03                                      1.15E+02             
                           391.69-8.185E-03 &(  1.210E+00 4.06E+03 6.40E+01 G  
 
SB-124   F   2.2277E-01                                      6.02E+01             
                           602.73 2.228E-01 ?(  9.080E-01 1.17E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79 4.934E-02 %   1.049E+01 5.80E+03 1.08E+01 G  
 
SB-125   I   3.0590E-01                                      1.01E+03             
                           427.88 0.000E+00 &(  2.786E+00 1.00E+03 2.96E+01 G  
                           600.50 8.129E-01 ?(  5.314E+00 1.84E+02 1.79E+01 G  
                           635.89-1.860E-01 %   8.384E+00 1.22E+03 1.13E+01 G  
                           463.37 0.000E+00 -   9.503E+00 1.00E+03 1.05E+01 G  
 
I-131    I   3.7684E-02                                      8.02E+00             
                           364.48 1.705E-02 %(  7.958E-01 1.27E+03 8.17E+01 G  
                           284.30 3.122E-01 &(  1.072E+01 9.53E+02 6.14E+00 G  
                           636.97 0.000E+00 -   8.952E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F   3.6462E-01                                      2.42E+02             
                            97.50 4.397E-01 ?(  2.391E+00 1.60E+02 3.00E+01 G  
                           103.20 2.613E-01 ?(  2.655E+00 2.93E+02 2.18E+01 G  
 
Ga-68    C   2.2313E+00                                      4.71E-02             
                          1077.40 2.231E+00 ?(  5.085E+01 6.23E+02 3.30E+00 G  
 
Tc-99m   I   2.0456E-01                                      2.51E-01             
                           140.51 2.046E-01 ?(  7.683E-01 1.11E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -3.5538E-01                                      3.85E+03             
                           356.00-3.554E-01 ?(  1.450E+00 1.19E+02 6.20E+01 G  
                           302.85-1.164E+00 +   4.639E+00 1.17E+02 1.83E+01 G  
                           383.84 7.952E-01 ?   8.548E+00 3.01E+02 8.94E+00 GA 
                            80.99 0.000E+00 &   2.558E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   1.4642E-01                                      7.54E+02             
                           604.71-7.518E-02 %(  2.706E+00 1.05E+03 9.76E+01 G  
                           795.87 3.376E-01 ?(  1.092E+00 9.39E+01 8.55E+01 G  
                           569.32-1.357E+00 +   6.360E+00 1.35E+02 1.54E+01 G  
                           801.95 6.071E-02 &   1.309E+01 5.83E+03 8.69E+00 G  
                           563.24 7.793E-01 ?(  1.159E+01 4.13E+02 8.35E+00 G  
 
CS-137   I   1.7388E-02                                      1.10E+04             
                           661.66 1.739E-02 %(  1.168E+00 1.82E+03 8.52E+01 G  
 
CE-139   F   6.6845E-02                                      1.38E+02             
                           165.85 6.685E-02  (  8.406E-01 3.62E+02 7.99E+01 G  
 
Ba-140   I   4.8521E-01                                      1.28E+01             
                           537.26 4.852E-01 &(  3.230E+00 1.86E+02 2.44E+01 G  
                           162.66-9.697E-02 &   9.534E+00 2.78E+03 6.22E+00 G  
                           304.85 1.553E-01 %   1.472E+01 2.60E+03 4.29E+00 G  
 
La-140   I   3.3552E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.097E-01 1.00E+03 9.54E+01 G  
                           487.02 6.850E-01  (  1.527E+00 6.73E+01 4.55E+01 G  
                           328.76 7.413E-01 ?(  3.856E+00 1.50E+02 2.03E+01 G  
                           815.77 6.736E-01 &(  4.615E+00 1.91E+02 2.33E+01 G  
 
CE-141   I  -3.8814E-02                                      3.25E+01             
                           145.44-3.881E-02 %(  1.634E+00 1.22E+03 4.82E+01 G  
 
CE-144   I  -9.6394E-01                                      2.85E+02             
                           133.54-9.639E-01 ?(  5.963E+00 1.81E+02 1.11E+01 G  
 
PM-144   C  -4.4009E-02                                      3.63E+02             
                           696.54-4.401E-02 ?(  1.110E+00 6.94E+02 9.90E+01 G  
                           618.06-6.406E-02 +   9.024E-01 3.86E+02 9.91E+01 G  
                           476.81-1.215E-01 +   1.726E+00 3.88E+02 4.20E+01 G  
 
EU-152   F   5.8987E-01                                      4.94E+03             
                           344.29 6.758E-01 ?(  2.716E+00 1.17E+02 2.65E+01 G  
                          1112.07-2.015E+00 +   9.941E+00 1.40E+02 1.36E+01 G  
                           121.78-2.488E-01 -   2.484E+00 2.91E+02 2.86E+01 G  
                           778.92-7.131E-01 +   7.214E+00 2.76E+02 1.29E+01 G  
                           964.11-1.090E+00 +   8.054E+00 2.05E+02 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69 2.896E-01 &(  8.772E+00 8.51E+02 7.58E+00 G  
                          1408.00-1.485E-01 %   5.875E+00 1.02E+03 2.10E+01 GA 
 
EU-154   I   6.1427E-01                                      3.14E+03             
                           873.23 2.095E-01 %(  8.244E+00 1.04E+03 1.23E+01 G  
                           123.10-2.548E-01 +   1.576E+00 1.81E+02 4.08E+01 G  
                          1274.54 3.250E-01 ?(  3.970E+00 3.32E+02 3.52E+01 G  
                           723.36 6.364E-01 ?(  4.962E+00 2.17E+02 2.02E+01 G  
                          1004.77 1.430E+00 ?(  5.964E+00 1.18E+02 1.80E+01 G  
                           996.33 2.283E-01 %   1.200E+01 1.42E+03 1.06E+01 G  
 
EU-155   I   9.8111E-01                                      1.81E+03             
                           105.31 9.811E-01  (  2.482E+00 7.58E+01 2.12E+01 G  
                            86.54-1.956E-01 -   2.650E+00 3.95E+02 3.07E+01 G  
 
HF-181   F   6.1091E-02                                      4.24E+01             
                           482.00-9.221E-02 ?(  1.030E+00 3.11E+02 8.05E+01 G  
                           133.02-2.011E-01 &   1.512E+00 2.19E+02 4.33E+01 G  
                           345.83 8.800E-01 ?(  4.230E+00 1.37E+02 1.51E+01 G  
                           136.30 0.000E+00 -   1.180E+01 1.00E+03 5.85E+00 G  
 
Hg-203   F   9.6312E-02                                      4.66E+01             
                           279.20 9.631E-02 ?(  8.421E-01 2.48E+02 8.15E+01 G  
 
TL-208   N   3.0451E+00                                      6.98E+02             
                           583.02 3.023E+00 @(P 1.008E+00 1.49E+01 8.45E+01 G  
                           277.28 3.346E+00  (  1.011E+01 8.92E+01 6.31E+00 G  
                           860.56 1.306E+00 &   7.475E+00 1.59E+02 1.24E+01 G  
 
pm-146   C   4.1837E-02                                      2.02E+03             
                           747.16 0.000E+00 ?(  2.757E+00 1.00E+03 3.40E+01 G  
                           735.72-1.006E+00 +   5.174E+00 1.47E+02 2.25E+01 G  
                           453.88 6.372E-02 ?(  1.144E+00 4.92E+02 6.50E+01 G  
 
y-88     F   1.0366E-01                                      1.07E+02             
                           898.04 1.037E-01 ?(  1.166E+00 3.07E+02 9.37E+01 G  
                          1836.06-1.786E-01 +   1.370E+00 2.04E+02 9.92E+01 G  
 
Cd-113m      3.1860E+03                                      5.33E+03             
                           263.70 3.186E+03  (  1.126E+04 1.04E+02 6.00E-03   K
 
Cd-109   F   1.7257E+00                                      4.53E+02             
                            88.04 1.726E+00  (  2.122E+01 3.59E+02 3.79E+00 G  
 
PB-210   N   1.4552E+01                                      8.14E+03             
                            46.54 1.455E+01 @(P 3.625E+01 3.67E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   8.6282E+00                                      6.98E+02             
                           238.63 8.628E+00  (P 1.896E+00 8.76E+00 4.33E+01 G  
                           300.03 2.223E+01 +   1.523E+01 3.08E+01 3.28E+00 GA 
 
PB-214   N   1.1757E+01                                      5.84E+05             
                           351.93 1.176E+01  (P 1.782E+00 8.74E+00 3.76E+01 G  
                           295.09 7.370E+00 - P 4.453E+00 1.92E+01 1.93E+01 G  
                           242.00 8.474E+00 - P 1.041E+01 3.60E+01 7.43E+00 GA 
 
BI-207   C   1.5896E-01                                      1.18E+04             
                           569.70 0.000E+00 ?(  1.057E+00 1.00E+03 9.77E+01 G  
                          1063.66 3.675E-01 ?(  1.738E+00 1.34E+02 7.45E+01 G  
 
BI-212   N   2.1552E+01                                      6.98E+02             
                           727.17 2.155E+01  (  9.247E+00 2.39E+01 7.55E+00 G  
                           785.42 1.596E+01 &   8.092E+01 1.44E+02 1.28E+00 GA 
 
BI-214   N   1.1158E+01                                      5.84E+05             
                           609.31 1.116E+01 *(P 2.149E+00 1.07E+01 4.61E+01 G  
                          1120.29 7.330E+00 - P 1.010E+01 4.14E+01 1.51E+01 G  
                          1764.49 3.388E+00 & P 8.698E+00 4.02E+01 1.54E+01 G  
 
BI-210M  T  -3.4308E-01                                      1.10E+09             
                           265.83-3.431E-01 &(  1.581E+00 1.34E+02 5.00E+01 G  
                           304.90-9.363E-02 +   2.568E+00 7.66E+02 2.80E+01 G  
 
RA-224   N   9.0093E+00                                      6.98E+02             
                           240.99 9.009E+00  (  2.083E+01 6.97E+01 4.10E+00 G  
 
AC-228   N   1.0270E+01                                      2.10E+03             
                           911.07 1.065E+01  (  2.755E+00 1.64E+01 2.90E+01 G  
                           968.97 3.547E+00 -   8.565E+00 7.24E+01 1.75E+01 G  
                           338.32 9.359E+00  (  6.058E+00 2.74E+01 1.20E+01 G  
                            93.35 8.587E+00     1.347E+01 4.83E+01 5.56E+00 XA 
 
TH-227   N  -3.3561E+00                                      7.95E+03             
                           235.97-3.356E+00 ?(  8.519E+00 7.63E+01 1.23E+01 G  
                            50.14-7.222E-01 +   1.782E+01 7.17E+02 8.00E+00 G  
                           256.24 2.033E-02 %   8.651E+00 1.17E+04 7.00E+00 G  
 
TH-229   N   2.4367E+00                                      2.68E+06             
                           193.51 2.437E+00 ?(  1.432E+01 1.70E+02 4.40E+00 G  
                           210.85-2.881E+00 +   2.853E+01 2.87E+02 2.99E+00 G  
 
TH-234   N   1.8015E+01                                      1.63E+12             
                            63.29 1.801E+01 *(P 2.515E+01 2.79E+01 3.81E+00 G  
                            92.59 1.464E+00 - P 1.433E+01 3.13E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   3.8058E+00                                      1.20E+07             
                           302.65-7.747E+00 ?(  3.067E+01 1.16E+02 2.88E+00 G  
                           300.07 1.733E+01  (  2.505E+01 4.57E+01 2.46E+00 G  
 
PA-233   C   9.5821E-01                                      7.82E+08             
                           312.01-6.136E-02 ?(  1.995E+00 9.05E+02 3.60E+01 G  
                           300.18 6.878E+00  (  9.941E+00 4.57E+01 6.20E+00 G  
 
PA-234   N   1.1020E+00                                      1.63E+12             
                           131.29 3.865E-01 &(  3.587E+00 2.69E+02 1.80E+01 G  
                           946.02 2.063E+00 ?(  7.655E+00 1.06E+02 1.34E+01 G  
                           569.47-2.770E+00 +   1.180E+01 1.23E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.188E+01 1.00E+03 9.60E+00 G  
                           880.53 7.964E+00 ?   1.377E+01 5.45E+01 6.00E+00 GA 
 
PA-234M  N  -3.2678E+01                                      1.63E+12             
                          1001.00-6.319E+01 ?(P 1.897E+02 1.76E+02 8.37E-01 G  
                           766.41 5.419E+01 ?(P 3.666E+02 1.73E+02 2.94E-01 G  
 
U-235    N   4.1668E+00                                      2.57E+11             
                           143.79 3.162E+00  (  5.626E+00 5.45E+01 1.10E+01 G  
                           205.33-2.259E+00 -   1.708E+01 2.20E+02 5.01E+00 G  
                           163.38 6.335E+00  (  1.148E+01 5.56E+01 5.08E+00 G  
 
AM-241   T   3.3027E-01                                      1.58E+05             
                            59.54 3.303E-01 ?(  2.720E+00 2.40E+02 3.59E+01 G  
 
Np-237   F  -5.5699E-01                                      2.14E+06             
                            86.49-5.570E-01  (  6.639E+00 3.49E+02 1.31E+01 G  
 
Ir-192   F   2.6256E-01                                      7.40E+01             
                           316.49-7.471E-02 ?(  8.485E-01 3.20E+02 8.70E+01 G  
                           468.06 0.000E+00 +   1.542E+00 1.00E+03 5.18E+01 G  
                           308.44-6.470E-03 %   2.405E+00 1.04E+04 3.18E+01 G  
                           295.95 1.236E+00  (  3.681E+00 8.89E+01 3.02E+01 G  
 
Cs-136   F  -1.5964E-01                                      1.30E+01             
                           818.50-1.596E-01 ?(  1.227E+00 2.16E+02 1.00E+02 G  
                          1048.07-1.549E-01 +   1.665E+00 2.96E+02 8.00E+01 G  
                           340.57-3.968E-01 +   2.220E+00 1.63E+02 4.69E+01 G  
 
Np-239   T  -4.0062E-02                                      2.36E+00             
                           103.70 1.072E-02 %   2.711E+00 7.26E+03 2.40E+01 X  
                           106.13-4.006E-02 %(  2.437E+00 1.73E+03 2.27E+01 G  
                            99.50 3.884E-01 &   4.965E+00 3.72E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       8.8772E-01                                      1.11E+01             
                           531.00 8.877E-01 ?(  6.276E+00 1.98E+02 1.30E+01 G  
                            91.10-1.341E+00 +   3.417E+00 7.68E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       142.        -2.    -0.001   717.00  -7.222E-01   
 AM-241      59.61       106.         6.     0.003   239.99   3.303E-01   
 Np-237      86.17       164.        -5.    -0.003   348.78  -5.570E-01   
 EU-155      85.72       142.        -4.    -0.002   395.01  -1.956E-01   
 Nd-147      91.43       214.       -28.    -0.015    76.77  -1.341E+00   
 Gd-153      97.30       120.        10.     0.005   159.92   4.397E-01   
 Np-239      99.43       131.         4.     0.002   372.26   3.884E-01   
 Gd-153     101.83        78.         4.     0.002   293.24   2.613E-01   
 EU-155     105.15        64.        16.     0.009    75.85   9.811E-01   
 EU-152     121.92       119.        -5.    -0.003   290.82  -2.488E-01   
 CO-57      121.99       122.        -7.    -0.004   223.56  -1.101E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     122.05        96.        -8.    -0.004   180.81  -2.548E-01   
 PA-234     131.40        93.         5.     0.003   269.22   3.865E-01   
 CE-144     133.37        96.        -8.    -0.004   180.79  -9.639E-01   
 Tc-99m     140.15        93.        13.     0.007   111.11   2.046E-01   
 U-235      144.34        77.        25.     0.014    54.52   3.162E+00   
 U-235      163.55        57.        21.     0.012    55.57   6.335E+00   
 CE-139     166.01        79.         4.     0.002   362.18   6.685E-02   
 TH-229     192.14        55.         6.     0.004   170.09   2.437E+00   
 U-235      205.39        98.        -6.    -0.004   220.31  -2.259E+00   
 TH-229     210.75        93.        -5.    -0.003   287.12  -2.881E+00   
 TH-227     236.92       123.       -21.    -0.012    76.32  -3.356E+00   
 EU-152     246.45        44.         1.     0.001   850.54   2.896E-01   
 Cd-113m    262.78        41.         9.     0.005   103.72   3.186E+03   
 BI-210M    264.94        57.        -8.    -0.005   134.47  -3.431E-01   
 I-131      285.62        34.         1.     0.000   953.50   3.122E-01   
 PA-231     300.18        27.        19.     0.010    45.74   1.733E+01   
 PA-231     302.43        59.       -10.    -0.005   116.22  -7.747E+00   
 BA-133     302.45        54.        -9.    -0.005   116.84  -1.164E+00   
 BI-210M    304.86        37.        -1.    -0.001   765.73  -9.363E-02   
 CR-51      319.72        38.        -3.    -0.001   352.59  -6.025E-01   
 La-140     327.90        40.         6.     0.003   150.06   7.413E-01   
 Cs-136     339.76        70.        -7.    -0.004   162.90  -3.968E-01   
 EU-152     344.17        31.         7.     0.004   116.61   6.758E-01   
 BA-133     355.28        48.        -9.    -0.005   119.21  -3.554E-01   
 BA-133     384.64        30.         3.     0.001   301.26   7.952E-01   
 AG-108M    436.75        19.         3.     0.002   207.05   1.023E-01   
 pm-146     454.14        22.         1.     0.001   491.74   6.372E-02   
 PM-144     479.04        19.        -2.    -0.001   388.13  -1.215E-01   
 BE-7       477.20        21.         3.     0.001   254.90   7.914E-01   
 La-140     487.02        16.        10.     0.005    67.33   6.850E-01   
 RU-103     497.61        28.        -4.    -0.002   182.31  -1.539E-01   
 RH-106     510.86        29.        45.     0.025    22.47   7.585E+00   
 Nd-147     530.64        21.         3.     0.002   197.79   8.877E-01   
 Ba-140     537.29        19.         3.     0.002   186.01   4.852E-01   
 CS-134     565.92        27.         2.     0.001   413.04   7.793E-01   
 CS-134     568.54        27.        -6.    -0.003   134.58  -1.357E+00   
 PA-234     568.45        27.        -6.    -0.003   122.85  -2.770E+00   
 SB-124     602.47        20.         6.     0.003   117.15   2.228E-01   
 RU-103     609.30        28.       109.     0.061    11.75   7.219E+01   
 AG-108M    613.27        38.        -5.    -0.003   164.43  -2.329E-01   
 PM-144     617.54        20.        -2.    -0.001   385.80  -6.406E-02   
 RH-106     621.66        18.         3.     0.002   208.68   1.174E+00   
 AG-110M    658.29        21.        -1.    -0.001   636.17  -4.317E-02   
 PM-144     696.59        26.        -1.    -0.001   693.57  -4.401E-02   
 NB-94      702.73        20.        -5.    -0.003   128.31  -2.249E-01   
 EU-154     722.45        20.         3.     0.002   216.94   6.364E-01   
 pm-146     734.01        27.        -5.    -0.003   146.98  -1.006E+00   
 AG-110M    762.62        15.        -1.    -0.001   436.26  -2.588E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-95      767.01        24.        -1.     0.000   884.37  -3.576E-02   
 PA-234M    766.14        21.         4.     0.002   173.41   5.419E+01  P
 EU-152     776.84        15.        -2.    -0.001   275.57  -7.131E-01   
 CS-134     794.74        14.         6.     0.003    93.91   3.376E-01   
 CO-58      811.22        19.        -1.    -0.001   471.46  -6.335E-02   
 La-140     816.79        19.         3.     0.002   191.26   6.736E-01   
 Cs-136     818.61        25.        -3.    -0.002   215.98  -1.596E-01   
 MN-54      834.95        25.        -3.    -0.001   287.15  -1.217E-01   
 Co-56      848.32        18.        -5.    -0.003   132.10  -2.350E-01   
 PA-234     881.57         9.        10.     0.005    54.48   7.964E+00   
 AG-110M    883.60        15.        -1.     0.000   780.60  -4.949E-02   
 Sc-46      892.82        14.        -3.    -0.002   186.33  -1.496E-01   
 y-88       898.39        16.         2.     0.001   307.06   1.037E-01   
 AG-110M    935.87        22.        -2.    -0.001   345.50  -3.017E-01   
 PA-234     945.70        13.         5.     0.003   106.32   2.063E+00   
 EU-152     961.88        17.        -3.    -0.002   204.90  -1.090E+00   
 PA-234M   1000.58        32.       -10.    -0.005   175.90  -6.319E+01  P
 EU-154    1005.10        13.         5.     0.003   118.34   1.430E+00   
 Co-56     1038.05        16.        -2.    -0.001   294.95  -7.785E-01   
 Cs-136    1047.41        20.        -2.    -0.001   296.25  -1.549E-01   
 RH-106    1050.07        18.         2.     0.001   282.31   7.989E+00   
 BI-207    1063.59        18.         5.     0.003   134.30   3.675E-01   
 Ga-68     1078.66        22.         1.     0.001   623.09   2.231E+00   
 FE-59     1098.21        19.         5.     0.003   137.99   4.949E-01   
 EU-152    1114.75        19.        -5.    -0.003   139.89  -2.015E+00   
 ZN-65     1115.09        27.        -6.    -0.003   124.76  -7.335E-01   
 Sc-46     1120.25        22.        20.     0.011    40.81   1.175E+00   
 CO-60     1174.51        19.         7.     0.004    98.28   4.188E-01   
 Ta-182    1220.80        19.        -1.    -0.001   542.89  -2.729E-01   
 Co-56     1238.22        29.         8.     0.004   100.95   7.895E-01   
 NA-22     1273.85        16.         2.     0.001   330.58   1.149E-01   
 EU-154    1273.83        16.         2.     0.001   331.98   3.250E-01   
 FE-59     1291.80        13.         1.     0.001   455.50   1.784E-01   
 AG-110M   1383.96        21.        -4.    -0.002   169.19  -1.157E+00   
 Co-56     1769.46        15.        -5.    -0.003   119.60  -2.740E+00   
 y-88      1835.83         7.        -2.    -0.001   204.40  -1.786E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.9137E-01    7.9137E-01    2.549E+02%                7.27E+00
 NA-22  #A    1.1490E-01    1.1490E-01    3.306E+02%                1.40E+00
 K-40         2.6711E+02    2.6711E+02    5.114E+00%                8.95E+00
 Sc-46  #A    5.1287E-01    5.1287E-01    4.081E+01%                1.01E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 CR-51  #A   -6.0253E-01   -6.0254E-01    3.526E+02%                7.54E+00
 MN-54  #A   -1.2173E-01   -1.2173E-01    2.872E+02%                1.25E+00
 FE-59  #A    3.5780E-01    3.5781E-01    1.380E+02%                2.41E+00
 Co-56  #A    1.7273E-01    1.7273E-01    8.313E+01%                1.09E+00
 CO-57  #A   -1.1008E-01   -1.1008E-01    2.236E+02%                8.41E-01
 CO-58  #A   -6.3349E-02   -6.3349E-02    4.715E+02%                1.10E+00
 CO-60  #A    2.0933E-01    2.0933E-01    9.828E+01%                5.05E-01
 ZN-65  #A   -7.3354E-01   -7.3354E-01    1.248E+02%                3.18E+00
 NB-94  #A   -2.2494E-01   -2.2494E-01    1.283E+02%                1.01E+00
 ZR-95  #A    2.8576E-02    2.8576E-02    1.559E+03%                1.68E+00
 NB-95  #A   -3.5759E-02   -3.5760E-02    8.844E+02%                1.16E+00
 RU-103 #A   -1.5386E-01   -1.5387E-01    1.823E+02%                9.89E-01
 RH-106 #A    2.0993E+00    2.0993E+00    1.755E+02%                8.81E+00
 AG-108M#A    1.0228E-01    1.0228E-01    2.071E+02%                7.60E-01
 AG-110M#A   -4.9493E-02   -4.9493E-02    7.806E+02%                1.45E+00
 SN-113 #A   -8.1847E-03   -8.1847E-03    4.061E+03%                1.21E+00
 SB-124 #A    2.2277E-01    2.2277E-01    1.172E+02%                9.08E-01
 SB-125 #A    3.0590E-01    3.0590E-01    1.843E+02%                2.79E+00
 I-131  #A    3.7682E-02    3.7684E-02    7.938E+02%                7.96E-01
 Gd-153 #A    3.6462E-01    3.6462E-01    1.599E+02%                2.39E+00
 Ga-68  #A    2.2153E+00    2.2313E+00    6.231E+02%                5.09E+01
 Tc-99m #A    2.0428E-01    2.0456E-01    1.111E+02%                7.68E-01
 BA-133 #A   -3.5538E-01   -3.5538E-01    1.192E+02%                1.45E+00
 CS-134 #A    1.4642E-01    1.4642E-01    9.391E+01%                2.71E+00
 CS-137 #A    1.7388E-02    1.7388E-02    1.822E+03%                1.17E+00
 CE-139 #A    6.6845E-02    6.6845E-02    3.622E+02%                8.41E-01
 Ba-140 #A    4.8520E-01    4.8521E-01    1.860E+02%                3.23E+00
 La-140 #A    3.3551E-01    3.3552E-01    6.733E+01%                6.10E-01
 CE-141 #A   -3.8814E-02   -3.8814E-02    1.218E+03%                1.63E+00
 CE-144 #A   -9.6394E-01   -9.6394E-01    1.808E+02%                5.96E+00
 PM-144 #A   -4.4008E-02   -4.4009E-02    6.936E+02%                1.11E+00
 EU-152 #A    5.8987E-01    5.8987E-01    1.166E+02%                2.72E+00
 EU-154 #A    6.1427E-01    6.1427E-01    1.183E+02%                8.24E+00
 EU-155 #A    9.8111E-01    9.8111E-01    7.585E+01%                2.48E+00
 HF-181 #A    6.1090E-02    6.1091E-02    1.374E+02%                1.03E+00
 Ta-182 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.40E+00
 Hg-203 #A    9.6311E-02    9.6312E-02    2.483E+02%                8.42E-01
 TL-208       3.0451E+00    3.0451E+00    1.632E+01%                1.01E+00
 pm-146 #A    4.1837E-02    4.1837E-02    4.917E+02%                2.76E+00
 y-88   #A    1.0366E-01    1.0366E-01    3.071E+02%                1.17E+00
 Cd-113m#A    3.1860E+03    3.1860E+03    1.037E+02%                1.13E+04
 Cd-109  A    1.7257E+00    1.7257E+00    3.587E+02%                2.12E+01
 PB-210 #A    1.4552E+01    1.4552E+01    9.042E+01%                3.62E+01
 PB-212       8.6282E+00    8.6282E+00    9.351E+00%                1.90E+00
 PB-214       1.1757E+01    1.1757E+01    9.259E+00%                1.78E+00
 BI-207 #A    1.5896E-01    1.5896E-01    1.343E+02%                1.06E+00
 BI-212       2.1552E+01    2.1552E+01    2.385E+01%                9.25E+00
 BI-214 #     1.1158E+01    1.1158E+01    1.144E+01%                2.15E+00
 BI-210M#A   -3.4308E-01   -3.4308E-01    1.345E+02%                1.58E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:49:04 AMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140450.An1            
                                                                                 
 RA-224  A    9.0093E+00    9.0093E+00    6.973E+01%                2.08E+01
 AC-228       1.0270E+01    1.0270E+01    1.595E+01%                2.76E+00
 TH-227 #A   -3.3561E+00   -3.3561E+00    7.632E+01%                8.52E+00
 TH-229 #A    2.4367E+00    2.4367E+00    1.701E+02%                1.43E+01
 TH-234  A    1.8015E+01    1.8015E+01    5.060E+01%                2.51E+01
 PA-231 #A    3.8058E+00    3.8058E+00    4.574E+01%                3.07E+01
 PA-233  A    9.5821E-01    9.5821E-01    4.574E+01%                1.99E+00
 PA-234 #A    1.1020E+00    1.1020E+00    1.063E+02%                3.59E+00
 PA-234M#A   -3.2678E+01   -3.2678E+01    1.662E+02%                1.90E+02
 U-235  #A    4.1668E+00    4.1668E+00    3.892E+01%                5.63E+00
 AM-241 #A    3.3027E-01    3.3027E-01    2.400E+02%                2.72E+00
 Np-237 #A   -5.5699E-01   -5.5699E-01    3.488E+02%                6.64E+00
 Ir-192  A    2.6256E-01    2.6256E-01    8.889E+01%                8.49E-01
 Cs-136 #A   -1.5963E-01   -1.5964E-01    2.160E+02%                1.23E+00
 Np-239 #A   -4.0056E-02   -4.0062E-02    1.731E+03%                2.44E+00
 Nd-147 #A    8.8769E-01    8.8772E-01    1.978E+02%                6.28E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  299.9 to  1999.7 keV)     3.515E+02  Bq/Sample     
 Total Decayed Activity (  299.9 to  1999.7 keV) 3.5153339E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140449
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_160-5428-A-2-D 
             Detector: Ge10 S/N08316756   
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: 160-5428-A-2-D
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 03:09         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 03:09:45      Real Time: 1803   sec
        Analysis Time: 3/5/2014 03:40         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       8.277E-02         2952.0     2.444E+00    2.444E+00    8.852E+00
NA-22      7.541E-02          587.8     4.433E-01    4.433E-01    1.621E+00
K-40       2.982E+02            4.8     1.442E+01    2.099E+01    8.953E+00
Sc-46      5.340E-01           39.0     2.081E-01    2.099E-01    1.102E+00
CR-51      1.398E+00          139.5     1.949E+00    1.951E+00    6.783E+00
MN-54     -2.115E-01          163.8     3.465E-01    3.466E-01    1.222E+00
FE-59     -2.395E-01          287.8     6.893E-01    6.894E-01    2.494E+00
Co-56      2.498E-01          127.0     3.173E-01    3.176E-01    1.003E+00
CO-57      3.581E-01           60.4     2.164E-01    2.173E-01    7.116E-01
CO-58     -1.434E-01          228.3     3.273E-01    3.274E-01    1.172E+00
CO-60     -9.134E-02          393.0     3.590E-01    3.590E-01    1.340E+00
ZN-65     -1.036E+00          109.0     1.130E+00    1.131E+00    3.860E+00
NB-94      0.000E+00         1000.0     1.924E-01    1.924E-01    1.425E+00
ZR-95      3.227E-02          104.5     3.371E-02    3.375E-02    2.044E+00
NB-95     -2.554E-01          138.8     3.545E-01    3.547E-01    1.235E+00
RU-103    -1.119E-01          259.8     2.906E-01    2.906E-01    1.032E+00
RH-106     5.268E-01          453.9     2.391E+00    2.391E+00    8.786E+00
AG-108M    2.440E-02         1004.0     2.451E-01    2.451E-01    8.909E-01
AG-110M    3.782E-01          111.8     4.228E-01    4.233E-01    1.469E+00
SN-113    -2.237E-01          160.6     3.592E-01    3.594E-01    1.255E+00
SB-124     1.599E-01          171.9     2.748E-01    2.749E-01    9.717E-01
SB-125     8.593E-01           66.5     5.715E-01    5.732E-01    2.831E+00
I-131      4.663E-01           83.2     3.879E-01    3.886E-01    9.495E-01
Gd-153     2.276E-01          287.9     6.554E-01    6.556E-01    2.255E+00
Ga-68      1.165E+01          102.3     1.192E+01    1.194E+01    4.139E+01
Tc-99m     1.084E-01          179.2     1.943E-01    1.944E-01    6.688E-01
BA-133     1.549E-02         2950.0     4.568E-01    4.568E-01    1.615E+00
CS-134    -2.788E-01          119.7     3.336E-01    3.340E-01    1.374E+00
CS-137     1.490E-01          215.7     3.214E-01    3.215E-01    1.150E+00
CE-139    -2.785E-02          876.9     2.442E-01    2.442E-01    8.527E-01
Ba-140    -2.321E-01          124.4     2.886E-01    2.889E-01    3.016E+00
La-140     0.000E+00          707.1     8.273E-02    8.273E-02    1.885E+00
CE-141    -3.971E-01           96.3     3.825E-01    3.830E-01    1.289E+00
CE-144    -1.365E+00          144.1     1.968E+00    1.969E+00    6.675E+00
PM-144    -8.882E-02          345.1     3.065E-01    3.066E-01    1.104E+00
EU-152     8.113E-01           46.8     3.800E-01    3.823E-01    2.582E+00
EU-154     4.907E-01           76.2     3.740E-01    3.748E-01    9.493E+00
EU-155     1.535E+00           41.2     6.318E-01    6.373E-01    2.882E+00
HF-181    -1.581E-01          190.0     3.003E-01    3.004E-01    1.062E+00
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Ta-182     5.946E-01          200.0     1.189E+00    1.190E+00    4.938E+00
Hg-203    -1.458E-01          192.0     2.798E-01    2.799E-01    9.710E-01
TL-208     3.246E+00           16.4     5.324E-01    5.584E-01    1.053E+00
pm-146     1.847E-01          171.9     3.175E-01    3.177E-01    2.943E+00
y-88       2.805E-02         1050.0     2.945E-01    2.945E-01    1.108E+00
Cd-113m   -2.442E+03          147.6     3.604E+03    3.607E+03    1.242E+04
Cd-109     9.015E-01          801.4     7.225E+00    7.225E+00    2.472E+01
PB-210     1.508E+00          603.9     9.108E+00    9.108E+00    3.103E+01
PB-212     1.167E+01           10.0     1.172E+00    1.394E+00    2.366E+00
PB-214     1.116E+01            9.5     1.055E+00    1.204E+00    1.917E+00
BI-207    -4.134E-03         6430.0     2.658E-01    2.658E-01    9.749E-01
BI-212     3.333E+00          123.1     4.104E+00    4.108E+00    1.429E+01
BI-214     1.279E+01           11.0     1.407E+00    1.556E+00    2.337E+00
BI-210M    4.296E-01           89.4     3.839E-01    3.847E-01    1.299E+00
RA-224    -4.018E+01           35.5     1.425E+01    1.448E+01    4.599E+01
AC-228     1.377E+01           11.0     1.513E+00    1.668E+00    2.804E+00
TH-227     0.000E+00         1000.0     1.109E+00    1.109E+00    4.080E+00
TH-229     1.163E+01           36.2     4.209E+00    4.310E+00    1.124E+01
TH-234     1.331E+01           76.6     1.020E+01    1.023E+01    2.799E+01
PA-231     2.590E+00           79.4     2.056E+00    2.060E+00    2.865E+01
PA-233     4.349E-01           81.0     3.524E-01    3.532E-01    2.101E+00
PA-234     8.690E-01          167.7     1.457E+00    1.458E+00    3.972E+00
PA-234M   -3.507E+01         2000.0     7.015E+02    7.015E+02    1.850E+02
U-235      9.946E-01           61.2     6.087E-01    6.108E-01    6.128E+00
AM-241     1.179E-01          701.2     8.264E-01    8.264E-01    2.856E+00
Np-237     4.936E+00           41.2     2.032E+00    2.050E+00    6.543E+00
Ir-192    -1.776E-03          493.3     8.760E-03    8.761E-03    8.212E-01
Cs-136    -1.835E-01          183.6     3.369E-01    3.371E-01    1.195E+00
Np-239     0.000E+00         1000.0     3.578E-01    3.578E-01    3.460E+00
Nd-147     2.603E+00           68.2     1.776E+00    1.782E+00    5.889E+00
-----------------------------------------------------------------------------
Total      4.154E+02

      Analyst: Lindsey Sharpe                     
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Sample description                                             
      104501_Gamma_160-5428-A-2-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140449.An1

 Acquisition information
        Start time:                 3/5/2014 3:09:45 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 3:09:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0982

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.65        2.  39.90   1.03  2.004E-02    46.54   4.250    PBC<MDA PB210 
    59.66        2. 701.15   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.43       28.  36.47   0.89  3.101E-02    63.29   3.810    PBC<MDA TH234 
    74.76       92.  23.37   0.82  3.630E-02
    87.04       46.  41.16   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.106E+00 EU155 
    87.04       46.  41.16   0.87  3.982E-02    86.49  13.100  4.936E+00 Np237 
                                                86.54  30.700  2.106E+00 EU155 
    88.04        2. 801.45   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    92.60        9.  32.62   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
    93.36       25.  75.15   0.88  4.107E-02    93.35   5.561    PBC<MDA AC228 
    96.97        5. 287.92   0.88  4.160E-02    97.50  30.000    PBC<MDA Gd153 
    99.65       16.  90.24   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   104.76       11. 119.99   0.89  4.214E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  7.082E-01 EU155 
   104.95       14.  89.79   0.89  4.207E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  8.811E-01 EU155 
   121.60       15.  76.21   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
   122.44       23.  60.44   0.90  4.180E-02
   122.44       29.  46.84   0.90  4.182E-02
   131.22        9. 167.69   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
   140.51        7. 179.17   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   162.50        6. 215.45   0.95  3.631E-02   162.66   6.220    PBC<MDA Ba140 
   193.83       30.  38.90   0.71  3.296E-02   193.51   4.400  1.162E+01 TH229 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   205.02       19.  61.20   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
   209.67       19.  61.04   0.99  3.110E-02   210.85   2.990    PBC<MDA TH229 
   238.52      273.   9.56   1.14  2.858E-02   238.63  43.300  1.167E+01 PB212 
   241.71       52.  34.80   0.37  2.830E-02   242.00   7.430  1.374E+01 PB214 
   266.90       10.  89.37   1.05  2.652E-02   265.83  50.000    PBC<MDA BI210M
   276.99       10.  97.27   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   283.57        9.  92.54   1.07  2.531E-02   284.30   6.140    PBC<MDA I131  
   294.90       96.  17.10   1.06  2.467E-02   295.09  19.300  1.058E+01 PB214 
                                               295.95  30.160  7.184E+00 Ir192 
   295.95        2. 822.41   1.08  2.461E-02   295.95  30.160    PBC<MDA Ir192 
   299.72       12.  79.35   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.158E+01 PA231 
                                               300.18   6.200  4.596E+00 PA233 
   299.73       13.  78.96   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.163E+01 PA231 
                                               300.18   6.200  4.616E+00 PA233 
   299.86       12.  81.03   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.138E+01 PA231 
                                               300.18   6.200  4.516E+00 PA233 
   319.18        6. 139.48   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   338.31       56.  23.27   0.33  2.241E-02   338.32  12.010  1.163E+01 AC228 
   351.72      179.   8.92   1.53  2.180E-02   351.93  37.600  1.145E+01 PB214 
   383.74       11.  74.48   1.16  2.049E-02   383.84   8.940    PBC<MDA BA133 
   463.03       11.  66.51   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   510.56       49.  21.96   1.29  1.666E-02   511.86  20.000  8.093E+00 RH106 
                                               511.86  20.000  8.093E+00 RH106 
   530.59       10.  68.22   1.30  1.622E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  2.603E+00 Nd147 
   562.71        1. 765.92   1.33  1.553E-02   563.24   8.350    PBC<MDA CS134 
   583.34       75.  15.05   1.27  1.514E-02   583.02  84.500  3.240E+00 TL208 
   602.47        4. 171.86   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.27      127.  10.89   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  8.407E+01 RU103 
                                               610.30   5.750  8.407E+01 RU103 
   609.28      156.  10.35   1.16  1.466E-02   609.31  46.090  1.279E+01 BI214 
                                               610.30   5.750  1.026E+02 RU103 
   622.66        1. 453.86   1.39  1.444E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  5.268E-01 RH106 
   636.16        2. 318.45   1.40  1.421E-02   635.89  11.310    PBC<MDA SB125 
   637.57        8.  83.18   1.40  1.419E-02   636.97   7.170    PBC<MDA I131  
   661.94        3. 215.70   1.42  1.380E-02   661.66  85.210    PBC<MDA CS137 
   723.94        5. 130.95   1.48  1.290E-02   724.20  44.150    PBC<MDA ZR95  
   727.20        6. 123.14   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   735.97        4. 171.88   1.49  1.275E-02   735.72  22.500    PBC<MDA pm146 
   764.28        2. 322.03   1.52  1.240E-02   763.94  22.280    PBC<MDA AG110M
   778.64        3. 175.32   1.53  1.222E-02   778.92  12.940    PBC<MDA EU152 
   845.47        5. 127.02   1.59  1.147E-02   846.77  99.935    PBC<MDA Co56  
   874.37        3. 228.96   1.61  1.121E-02   873.23  12.270    PBC<MDA EU154 
   882.55        2. 296.65   1.62  1.111E-02   883.24   9.600    PBC<MDA PA234 
   884.55        5. 111.80   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   911.46       86.  13.05   1.76  1.086E-02   911.07  29.000  1.518E+01 AC228 
   969.09       42.  19.34   0.49  1.036E-02   968.97  17.460  1.290E+01 AC228 
   996.23        1. 553.66   1.72  1.014E-02   996.33  10.600    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1077.35        6. 102.32   1.78  9.553E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.30        3. 204.66   1.81  9.324E-03  1112.07  13.644    PBC<MDA EU152 
  1120.21       23.  31.09   1.82  9.271E-03  1120.29  15.100  9.009E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.42       19.  38.97   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.129E+00 Sc46  
                                              1121.30  34.900  3.237E+00 Ta182 
  1121.23        4. 214.10   1.82  9.265E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  6.529E-01 Ta182 
  1221.32        2. 337.99   1.90  8.674E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.77        3. 265.79   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1273.45        1. 629.36   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.001E-01 EU154 
  1273.48        1. 587.83   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.142E-01 EU154 
  1408.54        3. 141.09   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.85      437.   4.78   1.65  7.546E-03  1460.83  10.670  2.982E+02 K40   
  1765.04       16.  25.37   2.30  6.504E-03  1764.49  15.400  8.960E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.72    74.76       130.        92. 2.530E+03   23.37   0.824  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.35    46.65        93.         2.     0.001    39.90   1.026s
 TH-227    201.35    50.40       130.       -18.    -0.010    90.38   0.831s
 AM-241    238.34    59.66       118.         2.     0.001   701.15   0.841 
 TH-234    253.43    63.43       149.        28.     0.016    36.47   0.889s
 BA-133    327.15    81.87       140.       -11.    -0.006   156.00   0.863s
 Np-237    347.84    87.04       159.        46.     0.026    41.16   0.868 
 EU-155    347.84    87.04       159.        46.     0.026    41.16   0.868 
 Cd-109    351.83    88.04       194.         2.     0.001   801.45   0.870s
 Nd-147    364.23    91.14       249.       -22.    -0.012   105.11   0.873s
 TH-234    370.03    92.59       169.         9.     0.005    32.62   0.875D
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228    373.06    93.35       165.        25.     0.014    75.15   0.875D
 Gd-153    387.54    96.97       106.         5.     0.003   287.92   0.880s
 Np-239    398.26    99.65       102.        16.     0.009    90.24   0.882 
 Gd-153    411.53   102.97       107.       -13.    -0.007   112.03   0.886s
 Np-239    419.45   104.95        74.        14.     0.008    89.79   0.886s
 EU-155    418.68   104.76        88.        11.     0.006   119.99   0.888s
 EU-152    489.38   122.44        76.        29.     0.016    46.84   0.904s
 CO-57     489.36   122.44        86.        23.     0.013    60.44   0.905s
 EU-154    486.00   121.60        60.        15.     0.008    76.21   0.906s
 PA-234    524.50   131.22       115.         9.     0.005   167.69   0.914s
 HF-181    534.44   133.71       121.       -11.    -0.006   145.36   0.916s
 CE-144    534.26   133.66       122.       -11.    -0.006   144.11   0.916s
 Tc-99m    561.65   140.51        69.         7.     0.004   179.17   0.924s
 U-235     576.69   144.28        93.       -12.    -0.007   117.33   0.927s
 CE-141    576.78   144.30        78.       -13.    -0.007    96.31   0.929s
 Ba-140    649.56   162.50        90.         6.     0.004   215.45   0.946s
 CE-139    664.74   166.30        82.        -1.    -0.001   876.90   0.949s
 TH-229    774.83   193.83        33.        30.     0.017    38.90   0.706s
 U-235     819.59   205.02        56.        19.     0.010    61.20   0.989s
 TH-229    838.18   209.67        61.        19.     0.011    61.04   0.994s
 PB-212    953.55   238.52       115.       260.     0.144     9.56   1.136 
 RA-224    959.56   240.03       403.       -84.    -0.047    35.47   1.024s
 PB-214    966.28   241.71        85.        52.     0.029    34.80   0.367s
 EU-152    973.69   243.56        92.       -10.    -0.006   138.96   1.028s
 TH-227   1019.59   255.04        39.        -1.    -0.001   754.29   1.040s
 Cd-113m  1057.64   264.55        50.        -7.    -0.004   147.60   1.047s
 BI-210M  1067.00   266.90        37.        10.     0.006    89.37   1.049s
 TL-208   1107.36   276.99        40.        10.     0.005    97.27   1.060 
 Hg-203   1114.28   278.72        53.        -5.    -0.003   191.96   1.062s
 I-131    1133.68   283.57        28.         9.     0.005    92.54   1.067s
 PB-214   1178.98   294.90        45.        91.     0.050    17.10   1.057 
 Ir-192   1183.19   295.95        78.         2.     0.001   822.41   1.079s
 PB-212   1198.30   299.73        43.        13.     0.007    78.96   1.083s
 PA-231   1198.25   299.72        43.        12.     0.007    79.35   1.083s
 PA-233   1198.84   299.86        43.        12.     0.007    81.03   1.083s
 PA-231   1204.44   301.26        51.        -6.    -0.004   162.90   1.085s
 Ir-192   1232.42   308.26        47.        -2.    -0.001   457.59   1.091s
 PA-233   1253.18   313.45        40.        -4.    -0.002   223.43   1.094s
 Ir-192   1262.16   315.70        35.        -2.    -0.001   545.07   1.099s
 CR-51    1276.08   319.18        30.         6.     0.003   139.48   1.102s
 La-140   1315.52   329.04        44.        -5.    -0.003   188.57   1.111s
 AC-228   1352.60   338.31        27.        56.     0.031    23.27   0.332s
 Cs-136   1363.56   341.05        49.        -4.    -0.002   230.92   1.122s
 EU-152   1375.49   344.04        28.        -2.    -0.001   345.26   1.126s
 HF-181   1380.74   345.35        26.        -3.    -0.002   251.81   1.127s
 PB-214   1406.22   351.72        30.       169.     0.094     8.92   1.526s
 I-131    1458.78   364.87        33.        -2.    -0.001   431.20   1.146s
 BA-133   1534.28   383.74        28.        11.     0.006    74.48   1.164s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113   1566.31   391.75        32.        -5.    -0.003   160.56   1.172s
 pm-146   1817.46   454.55        34.        -6.    -0.003   152.71   1.231s
 SB-125   1851.36   463.03        23.        11.     0.006    66.51   1.240s
 Ir-192   1865.87   466.66        25.        -4.    -0.002   184.61   1.245s
 HF-181   1935.04   483.95        27.        -4.    -0.002   190.01   1.258s
 La-140   1946.25   486.76        30.        -3.    -0.002   231.30   1.263s
 RU-103   1989.28   497.52        31.        -3.    -0.002   259.77   1.272s
 RH-106   2041.44   510.56        33.        49.     0.027    21.96   1.286s
 Nd-147   2121.56   530.59        18.        10.     0.005    68.22   1.304s
 Ba-140   2134.06   533.72        16.        -5.    -0.003   124.39   1.310s
 CS-134   2250.02   562.71        23.         1.     0.001   765.92   1.334s
 CS-134   2276.09   569.23        29.        -1.    -0.001   636.92   1.340s
 TL-208   2332.55   583.34        21.        75.     0.041    15.05   1.266s
 SB-125   2393.67   598.63        25.        -2.    -0.001   428.70   1.369s
 SB-124   2409.05   602.47        24.         4.     0.002   171.86   1.370s
 CS-134   2420.33   605.29        50.        -9.    -0.005   119.68   1.372s
 BI-214   2436.30   609.28        30.       156.     0.086    10.35   1.163s
 RU-103   2436.24   609.27        33.       127.     0.071    10.89   1.377s
 AG-108M  2454.32   613.79        47.       -11.    -0.006    93.72   1.381s
 RH-106   2489.79   622.66        18.         1.     0.001   453.86   1.388s
 SB-125   2543.81   636.16        23.         2.     0.001   318.45   1.401s
 I-131    2549.44   637.57        17.         8.     0.004    83.18   1.402s
 AG-110M  2619.85   655.17        18.        -3.    -0.002   220.53   1.421s
 CS-137   2646.93   661.94        22.         3.     0.002   215.70   1.424s
 PM-144   2790.08   697.73        25.        -2.    -0.001   345.14   1.456s
 SB-124   2889.71   722.64        30.        -4.    -0.002   186.05   1.479s
 AG-108M  2889.86   722.68        29.        -4.    -0.002   195.22   1.480s
 ZR-95    2894.92   723.94        21.         5.     0.003   130.95   1.481s
 BI-212   2907.94   727.20        23.         6.     0.003   123.14   1.483s
 pm-146   2943.04   735.97        21.         4.     0.002   171.88   1.491s
 pm-146   2984.53   746.34        18.        -1.    -0.001   415.58   1.501s
 ZR-95    3029.23   757.52        23.        -4.    -0.002   162.78   1.510s
 AG-110M  3056.28   764.28        18.         2.     0.001   322.03   1.516s
 NB-95    3066.59   766.86        28.        -6.    -0.003   138.81   1.518s
 PA-234M  3064.37   766.30        23.        -3.    -0.002   262.86   1.518s
 EU-152   3113.71   778.64        17.         3.     0.002   175.32   1.529s
 BI-212   3140.74   785.40        26.        -2.    -0.001   346.48   1.535s
 CS-134   3184.37   796.30        26.        -3.    -0.002   223.04   1.544s
 CS-134   3208.75   802.40        23.        -1.     0.000   769.89   1.550s
 CO-58    3242.22   810.77        23.        -3.    -0.002   228.28   1.557s
 Cs-136   3273.51   818.59        24.        -4.    -0.002   183.57   1.564s
 MN-54    3335.07   833.98        24.        -4.    -0.002   163.84   1.578s
 Co-56    3381.05   845.47        15.         5.     0.003   127.02   1.589s
 TL-208   3452.13   863.24        18.        -2.    -0.001   404.63   1.601s
 EU-154   3496.68   874.37        20.         3.     0.002   228.96   1.612s
 PA-234   3520.93   880.44        31.        -4.    -0.002   224.16   1.618s
 PA-234   3529.39   882.55        22.         2.     0.001   296.65   1.620s
 AG-110M  3537.37   884.55        16.         5.     0.003   111.80   1.622s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3558.94   889.94        17.        -1.    -0.001   485.95   1.626s
 AC-228   3645.05   911.46         8.        86.     0.048    13.05   1.756 
 AG-110M  3748.69   937.37        21.        -1.    -0.001   626.89   1.667s
 PA-234   3788.36   947.29        24.        -2.    -0.001   303.90   1.674s
 EU-152   3848.43   962.30        27.        -8.    -0.004    99.92   1.690s
 AC-228   3875.60   969.09         6.        42.     0.023    19.34   0.485s
 EU-154   3984.18   996.23        25.         1.     0.001   553.66   1.717s
 EU-154   4020.62  1005.34        27.        -3.    -0.002   225.08   1.724s
 Co-56    4160.93  1040.42        34.        -9.    -0.005    93.09   1.751s
 Cs-136   4195.20  1048.98        31.        -6.    -0.003   140.27   1.760s
 RH-106   4194.69  1048.85        29.        -7.    -0.004   120.57   1.762s
 Ga-68    4308.70  1077.35        14.         6.     0.003   102.32   1.784s
 FE-59    4395.35  1099.01        21.        -2.    -0.001   287.78   1.802s
 EU-152   4448.53  1112.30        17.         3.     0.002   204.66   1.812s
 ZN-65    4468.53  1117.30        41.        -9.    -0.005   109.00   1.815s
 BI-214   4480.49  1120.29        16.        23.     0.013    31.09   1.819D
 Sc-46    4481.04  1120.42        18.        19.     0.010    38.97   1.819s
 Ta-182   4484.54  1121.30        31.         4.     0.002   214.10   1.820D
 CO-60    4695.26  1173.96        25.        -5.    -0.003   155.36   1.862s
 Ta-182   4884.74  1221.32        26.         2.     0.001   337.99   1.900s
 Co-56    4954.56  1238.77        29.         3.     0.002   265.79   1.914s
 NA-22    5093.44  1273.48        22.         1.     0.001   587.83   1.942s
 EU-154   5093.34  1273.45        22.         1.     0.001   629.36   1.942s
 FE-59    5166.00  1291.61        19.        -4.    -0.002   185.96   1.956s
 CO-60    5322.82  1330.80        13.        -1.    -0.001   393.04   1.987s
 EU-152   5633.88  1408.54         9.         3.     0.002   141.09   2.045s
 K-40     5843.24  1460.85         5.       432.     0.240     4.78   1.647 
 BI-214   7060.65  1765.04         7.        16.     0.009    25.37   2.301s
 Co-56    7074.88  1768.59        25.       -10.    -0.005    80.44   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   8.2771E-02                                      5.31E+01             
                           477.60 8.277E-02 %(  8.852E+00 2.95E+03 1.05E+01 G  
 
NA-22    C   7.5410E-02                                      9.50E+02             
                          1274.53 7.541E-02 ?(  1.621E+00 5.88E+02 9.99E+01 G  
 
K-40     N   2.9816E+02                                      4.66E+11             
                          1460.83 2.982E+02  (P 8.953E+00 4.78E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   5.3398E-01                                      8.38E+01             
                           889.28-6.141E-02 ?(  1.102E+00 4.86E+02 1.00E+02 G  
                          1120.55 1.129E+00  (  1.332E+00 3.90E+01 1.00E+02 G  
 
CR-51    F   1.3976E+00                                      2.77E+01             
                           320.08 1.398E+00 ?(  6.783E+00 1.39E+02 9.94E+00 G  
 
MN-54    C  -2.1146E-01                                      3.12E+02             
                           834.85-2.115E-01 ?(  1.222E+00 1.64E+02 1.00E+02 G  
 
FE-59    F  -2.3951E-01                                      4.45E+01             
                          1099.25-2.395E-01 ?(  2.494E+00 2.88E+02 5.65E+01 G  
                          1291.60-5.428E-01 &   3.605E+00 1.86E+02 4.32E+01 G  
 
Co-56    C   2.4981E-01                                      7.73E+01             
                           846.77 2.238E-01 ?(  1.003E+00 1.27E+02 9.99E+01 G  
                          1238.28 2.892E-01 ?(  2.737E+00 2.66E+02 6.61E+01 G  
                          1037.84-3.772E+00 +   1.192E+01 9.31E+01 1.41E+01 G  
                          1771.35-5.336E+00 +   1.446E+01 8.04E+01 1.55E+01  A 
 
CO-57    C   3.5812E-01                                      2.72E+02             
                           122.06 3.581E-01 @(  7.116E-01 6.04E+01 8.56E+01 G  
                           136.47-1.681E-01 %   6.096E+00 1.04E+03 1.07E+01 G  
 
CO-58    C  -1.4337E-01                                      7.09E+01             
                           810.78-1.434E-01 ?(  1.172E+00 2.28E+02 9.95E+01 G  
 
CO-60    F  -9.1336E-02                                      1.93E+03             
                          1332.50-9.134E-02 ?(  1.340E+00 3.93E+02 1.00E+02 G  
                          1173.24-2.948E-01 +   1.610E+00 1.55E+02 9.99E+01 G  
 
ZN-65    F  -1.0364E+00                                      2.44E+02             
                          1115.55-1.036E+00 ?(  3.860E+00 1.09E+02 5.06E+01 G  
 
ZR-95    I   3.2272E-02                                      6.40E+01             
                           756.73-3.555E-01 ?(  2.044E+00 1.63E+02 5.45E+01 G  
                           724.20 5.106E-01 ?(  2.341E+00 1.31E+02 4.42E+01 G  
 
NB-95    I  -2.5538E-01                                      6.40E+01             
                           765.79-2.554E-01 ?(  1.235E+00 1.39E+02 9.98E+01 G  
 
RU-103   I  -1.1187E-01                                      3.93E+01             
                           497.05-1.119E-01 ?(  1.032E+00 2.60E+02 9.09E+01 G  
                           610.30 8.407E+01 ?   1.933E+01 1.09E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   5.2679E-01                                      3.74E+02             
                           621.92 5.268E-01 ?(  8.786E+00 4.54E+02 9.93E+00 G  
                          1050.36-2.447E+01 +   1.020E+02 1.21E+02 1.56E+00 G  
                           511.86 8.093E+00 ?   4.885E+00 2.20E+01 2.00E+01 GA 
 
AG-108M  C   2.4403E-02                                      1.53E+05             
                           433.94 2.440E-02 %(  8.909E-01 1.00E+03 9.05E+01 G  
                           722.94-1.901E-01 +   1.310E+00 1.95E+02 9.08E+01 G  
                           614.28-4.646E-01 +   1.473E+00 9.37E+01 8.98E+01 G  
 
AG-110M  F   3.7819E-01                                      2.50E+02             
                           884.68 3.768E-01 ?(  1.469E+00 1.12E+02 7.27E+01 G  
                           657.76-1.212E-01 -   9.636E-01 2.21E+02 9.46E+01 G  
                           937.49-1.595E-01 &   3.667E+00 6.27E+02 3.44E+01 G  
                          1384.30-1.357E-02 %   5.287E+00 1.01E+04 2.43E+01 G  
                           763.94 3.828E-01 ?(  4.503E+00 3.22E+02 2.23E+01 G  
 
SN-113   F  -2.2373E-01                                      1.15E+02             
                           391.69-2.237E-01 ?(  1.255E+00 1.61E+02 6.40E+01 G  
 
SB-124   F   1.5989E-01                                      6.02E+01             
                           602.73 1.599E-01 ?(  9.717E-01 1.72E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   4.132E+00 1.00E+03 4.78E+01 G  
                           722.79-1.706E+00 +   1.118E+01 1.86E+02 1.08E+01 G  
 
SB-125   I   8.5926E-01                                      1.01E+03             
                           427.88 0.000E+00 ?(  2.831E+00 1.00E+03 2.96E+01 G  
                           600.50-3.547E-01 +   5.498E+00 4.29E+02 1.79E+01 G  
                           635.89 7.490E-01 &(  8.615E+00 3.18E+02 1.13E+01 G  
                           463.37 3.408E+00  (  7.497E+00 6.65E+01 1.05E+01 G  
 
I-131    I   4.6634E-01                                      8.02E+00             
                           364.48-6.159E-02 ?(  9.495E-01 4.31E+02 8.17E+01 G  
                           284.30 3.096E+00 ?(  9.752E+00 9.25E+01 6.14E+00 G  
                           636.97 4.230E+00 &(  1.193E+01 8.32E+01 7.17E+00 G  
 
Gd-153   F   2.2764E-01                                      2.42E+02             
                            97.50 2.276E-01 &(  2.255E+00 2.88E+02 3.00E+01 G  
                           103.20-8.162E-01 &   3.087E+00 1.12E+02 2.18E+01 G  
 
Ga-68    C   1.1649E+01                                      4.71E-02             
                          1077.40 1.165E+01 ?(  4.139E+01 1.02E+02 3.30E+00 G  
 
Tc-99m   I   1.0843E-01                                      2.51E-01             
                           140.51 1.084E-01 &(  6.688E-01 1.79E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F   1.5489E-02                                      3.85E+03             
                           356.00 1.549E-02 &(  1.615E+00 2.95E+03 6.20E+01 G  
                           302.85-5.281E-02 %   4.593E+00 2.45E+03 1.83E+01 G  
                           383.84 3.352E+00 ?   8.349E+00 7.45E+01 8.94E+00 GA 
                            80.99-4.650E-01 +   2.460E+00 1.56E+02 3.41E+01 GA 
 
CS-134   I  -2.7877E-01                                      7.54E+02             
                           604.71-3.357E-01 ?(  1.374E+00 1.20E+02 9.76E+01 G  
                           795.87-1.805E-01 +   1.432E+00 2.23E+02 8.55E+01 G  
                           569.32-2.809E-01 +   6.469E+00 6.37E+02 1.54E+01 G  
                           801.95-4.782E-01 &   1.347E+01 7.70E+02 8.69E+00 G  
                           563.24 3.870E-01 ?(  1.083E+01 7.66E+02 8.35E+00 G  
 
CS-137   I   1.4899E-01                                      1.10E+04             
                           661.66 1.490E-01 &(  1.150E+00 2.16E+02 8.52E+01 G  
 
CE-139   F  -2.7851E-02                                      1.38E+02             
                           165.85-2.785E-02 ?(  8.527E-01 8.77E+02 7.99E+01 G  
 
Ba-140   I  -2.3205E-01                                      1.28E+01             
                           537.26-6.896E-01 ?(  3.016E+00 1.24E+02 2.44E+01 G  
                           162.66 1.562E+00  (  1.157E+01 2.15E+02 6.22E+00 G  
                           304.85 0.000E+00 &   1.768E+01 1.00E+03 4.29E+00 G  
 
CE-141   I  -3.9711E-01                                      3.25E+01             
                           145.44-3.971E-01 ?(  1.289E+00 9.63E+01 4.82E+01 G  
 
CE-144   I  -1.3653E+00                                      2.85E+02             
                           133.54-1.365E+00 ?(  6.675E+00 1.44E+02 1.11E+01 G  
 
PM-144   C  -8.8815E-02                                      3.63E+02             
                           696.54-8.881E-02 ?(  1.104E+00 3.45E+02 9.90E+01 G  
                           618.06 1.176E-02 %   9.099E-01 2.08E+03 9.91E+01 G  
                           476.81 2.226E-02 %   2.110E+00 2.60E+03 4.20E+01 G  
 
EU-152   F   8.1127E-01                                      4.94E+03             
                           344.29-2.084E-01 ?(  2.582E+00 3.45E+02 2.65E+01 G  
                          1112.07 1.306E+00 ?(  9.633E+00 2.05E+02 1.36E+01 G  
                           121.78 1.333E+00 @(  2.012E+00 4.68E+01 2.86E+01 G  
                           778.92 1.226E+00 ?(  7.698E+00 1.75E+02 1.29E+01 G  
                           964.11-2.894E+00 +   9.897E+00 9.99E+01 1.46E+01 G  
                           244.69-2.618E+00 +   1.238E+01 1.39E+02 7.58E+00 G  
                          1408.00 1.098E+00 ?   5.612E+00 1.41E+02 2.10E+01 GA 
 
EU-154   I   4.9074E-01                                      3.14E+03             
                           873.23 1.152E+00 ?(  9.493E+00 2.29E+02 1.23E+01 G  
                           123.10 4.969E-01 ?(  1.264E+00 7.62E+01 4.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1274.54 2.001E-01 ?(  4.611E+00 6.29E+02 3.52E+01 G  
                           723.36 3.954E-03 %   5.759E+00 3.98E+04 2.02E+01 G  
                          1004.77-1.039E+00 +   8.307E+00 2.25E+02 1.80E+01 G  
                           996.33 6.659E-01 ?(  1.339E+01 5.54E+02 1.06E+01 G  
 
EU-155   I   1.5348E+00                                      1.81E+03             
                           105.31 7.082E-01 &(  2.882E+00 1.20E+02 2.12E+01 G  
                            86.54 2.106E+00 &(  2.791E+00 4.12E+01 3.07E+01 G  
 
HF-181   F  -1.5806E-01                                      4.24E+01             
                           482.00-1.581E-01 ?(  1.062E+00 1.90E+02 8.05E+01 G  
                           133.02-3.449E-01 +   1.701E+00 1.45E+02 4.33E+01 G  
                           345.83-4.941E-01 +   4.442E+00 2.52E+02 1.51E+01 G  
                           136.30-3.067E-01 %   1.118E+01 1.05E+03 5.85E+00 G  
 
Ta-182   F   5.9455E-01                                      1.14E+02             
                          1121.30 6.529E-01  (  4.938E+00 2.14E+02 3.49E+01 G  
                          1221.41 5.191E-01 ?(  6.307E+00 3.38E+02 2.70E+01 G  
                          1189.05-2.352E-02 %   9.702E+00 1.12E+04 1.62E+01 G  
 
Hg-203   F  -1.4576E-01                                      4.66E+01             
                           279.20-1.458E-01 ?(  9.710E-01 1.92E+02 8.15E+01 G  
 
TL-208   N   3.2462E+00                                      6.98E+02             
                           583.02 3.240E+00  (P 1.053E+00 1.50E+01 8.45E+01 G  
                           277.28 3.333E+00  (  1.101E+01 9.73E+01 6.31E+00 G  
                           860.56-5.969E-01 -   8.865E+00 4.05E+02 1.24E+01 G  
 
pm-146   C   1.8473E-01                                      2.02E+03             
                           747.16-1.930E-01 ?(  2.943E+00 4.16E+02 3.40E+01 G  
                           735.72 7.556E-01 ?(  4.614E+00 1.72E+02 2.25E+01 G  
                           453.88-2.644E-01 +   1.406E+00 1.53E+02 6.50E+01 G  
 
y-88     F   2.8052E-02                                      1.07E+02             
                           898.04 2.805E-02 %(  1.108E+00 1.05E+03 9.37E+01 G  
                          1836.06 0.000E+00 -   6.550E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.4415E+03                                      5.33E+03             
                           263.70-2.442E+03 ?(  1.242E+04 1.48E+02 6.00E-03   K
 
Cd-109   F   9.0148E-01                                      4.53E+02             
                            88.04 9.015E-01 ?(  2.472E+01 8.01E+02 3.79E+00 G  
 
PB-210   N   1.5082E+00                                      8.14E+03             
                            46.54 1.508E+00  (P 3.103E+01 3.99E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.1674E+01                                      6.98E+02             
                           238.63 1.167E+01  (P 2.366E+00 9.56E+00 4.33E+01 G  
                           300.03 8.723E+00 -   2.308E+01 7.90E+01 3.28E+00 GA 
 
PB-214   N   1.1157E+01                                      5.84E+05             
                           351.93 1.145E+01  (P 1.917E+00 8.92E+00 3.76E+01 G  
                           295.09 1.058E+01  (P 3.978E+00 1.71E+01 1.93E+01 G  
                           242.00 1.374E+01 * P 1.207E+01 3.48E+01 7.43E+00 GA 
 
BI-207   C  -4.1337E-03                                      1.18E+04             
                           569.70-4.134E-03 %(  9.749E-01 6.43E+03 9.77E+01 G  
                          1063.66 3.572E-02 %   1.675E+00 1.25E+03 7.45E+01 G  
 
BI-212   N   3.3332E+00                                      6.98E+02             
                           727.17 3.333E+00 ?(  1.429E+01 1.23E+02 7.55E+00 G  
                           785.42-7.607E+00 +   9.482E+01 3.46E+02 1.28E+00 GA 
 
BI-214   N   1.2788E+01                                      5.84E+05             
                           609.31 1.279E+01 @(P 2.337E+00 1.03E+01 4.61E+01 G  
                          1120.29 9.009E+00 - P 8.541E+00 3.11E+01 1.51E+01 G  
                          1764.49 8.960E+00 - P 8.556E+00 2.54E+01 1.54E+01 G  
 
BI-210M  T   4.2956E-01                                      1.10E+09             
                           265.83 4.296E-01 &(  1.299E+00 8.94E+01 5.00E+01 G  
                           304.90 0.000E+00 &   2.709E+00 1.00E+03 2.80E+01 G  
 
RA-224   N  -4.0179E+01                                      6.98E+02             
                           240.99-4.018E+01 &(  4.599E+01 3.55E+01 4.10E+00 G  
 
AC-228   N   1.3768E+01                                      2.10E+03             
                           911.07 1.518E+01  (  2.804E+00 1.31E+01 2.90E+01 G  
                           968.97 1.290E+01  (  4.338E+00 1.93E+01 1.75E+01 G  
                           338.32 1.163E+01  (  5.527E+00 2.33E+01 1.20E+01 G  
                            93.35 6.097E+00 -   1.522E+01 7.52E+01 5.56E+00 XA 
 
TH-229   N   1.1630E+01                                      2.68E+06             
                           193.51 1.162E+01 *(  1.124E+01 3.89E+01 4.40E+00 G  
                           210.85 1.164E+01 &(  2.337E+01 6.10E+01 2.99E+00 G  
 
TH-234   N   1.3313E+01                                      1.63E+12             
                            63.29 1.331E+01  (P 2.799E+01 3.65E+01 3.81E+00 G  
                            92.59 2.084E+00 - P 1.539E+01 3.26E+01 5.58E+00 G  
 
PA-231   N   2.5904E+00                                      1.20E+07             
                           302.65-5.088E+00 ?(  2.865E+01 1.63E+02 2.88E+00 G  
                           300.07 1.158E+01 ?(  3.080E+01 7.94E+01 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   4.3488E-01                                      7.82E+08             
                           312.01-2.680E-01 &(  2.101E+00 2.23E+02 3.60E+01 G  
                           300.18 4.516E+00 ?(  1.228E+01 8.10E+01 6.20E+00 G  
 
PA-234   N   8.6896E-01                                      1.63E+12             
                           131.29 6.954E-01 &(  3.972E+00 1.68E+02 1.80E+01 G  
                           946.02-9.243E-01 +   1.011E+01 3.04E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.184E+01 1.00E+03 8.20E+00 G  
                           883.24 1.194E+00 ?(  1.279E+01 2.97E+02 9.60E+00 G  
                           880.53-2.995E+00 +   2.376E+01 2.24E+02 6.00E+00 GA 
 
PA-234M  N  -3.5074E+01                                      1.63E+12             
                          1001.00-3.507E+01 %(P 1.850E+02 1.00E+03 8.37E-01 G  
                           766.41-4.532E+01 + P 3.843E+02 2.63E+02 2.94E-01 G  
 
U-235    N   9.9464E-01                                      2.57E+11             
                           143.79-1.542E+00 ?(  6.128E+00 1.17E+02 1.10E+01 G  
                           205.33 6.544E+00 &(  1.317E+01 6.12E+01 5.01E+00 G  
                           163.38 0.000E+00 &   1.412E+01 1.00E+03 5.08E+00 G  
 
AM-241   T   1.1786E-01                                      1.58E+05             
                            59.54 1.179E-01 &(  2.856E+00 7.01E+02 3.59E+01 G  
 
Np-237   F   4.9357E+00                                      2.14E+06             
                            86.49 4.936E+00 &(  6.543E+00 4.12E+01 1.31E+01 G  
 
Ir-192   F  -1.7758E-03                                      7.40E+01             
                           316.49-4.208E-02 &(  8.212E-01 5.45E+02 8.70E+01 G  
                           468.06-2.395E-01 +   1.566E+00 1.85E+02 5.18E+01 G  
                           308.44-1.566E-01 +   2.533E+00 4.58E+02 3.18E+01 G  
                           295.95 1.145E-01 ?(  3.292E+00 8.22E+02 3.02E+01 G  
 
Cs-136   F  -1.8354E-01                                      1.30E+01             
                           818.50-1.835E-01 ?(  1.195E+00 1.84E+02 1.00E+02 G  
                          1048.07-4.167E-01 +   2.034E+00 1.40E+02 8.00E+01 G  
                           340.57-2.320E-01 +   1.871E+00 2.31E+02 4.69E+01 G  
 
Nd-147       2.6026E+00                                      1.11E+01             
                           531.00 2.603E+00 ?(  5.889E+00 6.82E+01 1.30E+01 G  
                            91.10-1.046E+00 -   3.677E+00 1.05E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.40       130.       -18.    -0.010    90.38  -5.659E+00   
 AM-241      59.66       118.         2.     0.001   701.15   1.179E-01   
 BA-133      81.87       140.       -11.    -0.006   156.00  -4.650E-01   
 Np-237      87.04       159.        46.     0.026    41.16   4.936E+00   
 EU-155      87.04       159.        46.     0.026    41.16   2.106E+00   
 Cd-109      88.04       194.         2.     0.001   801.45   9.015E-01   
 Nd-147      91.14       249.       -22.    -0.012   105.11  -1.046E+00   
 Gd-153      96.97       106.         5.     0.003   287.92   2.276E-01   
 Np-239      99.65       102.        16.     0.009    90.24   1.459E+00   
 Gd-153     102.97       107.       -13.    -0.007   112.03  -8.162E-01   
 Np-239     104.95        74.        14.     0.008    89.79   7.797E-01   
 EU-155     104.76        88.        11.     0.006   119.99   7.082E-01   
 EU-152     122.44        76.        29.     0.016    46.84   1.333E+00   
 CO-57      122.44        86.        23.     0.013    60.44   3.581E-01   
 EU-154     121.60        60.        15.     0.008    76.21   4.969E-01   
 PA-234     131.22       115.         9.     0.005   167.69   6.954E-01   
 HF-181     133.71       121.       -11.    -0.006   145.36  -3.449E-01   
 CE-144     133.66       122.       -11.    -0.006   144.11  -1.365E+00   
 Tc-99m     140.51        69.         7.     0.004   179.17   1.084E-01   
 U-235      144.28        93.       -12.    -0.007   117.33  -1.542E+00   
 CE-141     144.30        78.       -13.    -0.007    96.31  -3.971E-01   
 Ba-140     162.50        90.         6.     0.004   215.45   1.562E+00   
 CE-139     166.30        82.        -1.    -0.001   876.90  -2.785E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      205.02        56.        19.     0.010    61.20   6.544E+00   
 RA-224     240.03       403.       -84.    -0.047    35.47  -4.018E+01   
 EU-152     243.56        92.       -10.    -0.006   138.96  -2.618E+00   
 TH-227     255.04        39.        -1.    -0.001   754.29  -3.435E-01   
 Cd-113m    264.55        50.        -7.    -0.004   147.60  -2.442E+03   
 BI-210M    266.90        37.        10.     0.006    89.37   4.296E-01   
 Hg-203     278.72        53.        -5.    -0.003   191.96  -1.458E-01   
 I-131      283.57        28.         9.     0.005    92.54   3.096E+00   
 Ir-192     295.95        78.         2.     0.001   822.41   1.145E-01   
 PA-231     299.72        43.        12.     0.007    79.35   1.158E+01   
 PA-233     299.86        43.        12.     0.007    81.03   4.516E+00   
 PA-231     301.26        51.        -6.    -0.004   162.90  -5.088E+00   
 Ir-192     308.26        47.        -2.    -0.001   457.59  -1.566E-01   
 PA-233     313.45        40.        -4.    -0.002   223.43  -2.680E-01   
 Ir-192     315.70        35.        -2.    -0.001   545.07  -4.208E-02   
 CR-51      319.18        30.         6.     0.003   139.48   1.398E+00   
 La-140     329.04        44.        -5.    -0.003   188.57  -6.113E-01   
 Cs-136     341.05        49.        -4.    -0.002   230.92  -2.320E-01   
 EU-152     344.04        28.        -2.    -0.001   345.26  -2.084E-01   
 HF-181     345.35        26.        -3.    -0.002   251.81  -4.941E-01   
 I-131      364.87        33.        -2.    -0.001   431.20  -6.159E-02   
 BA-133     383.74        28.        11.     0.006    74.48   3.352E+00   
 SN-113     391.75        32.        -5.    -0.003   160.56  -2.237E-01   
 pm-146     454.55        34.        -6.    -0.003   152.71  -2.644E-01   
 SB-125     463.03        23.        11.     0.006    66.51   3.408E+00   
 Ir-192     466.66        25.        -4.    -0.002   184.61  -2.395E-01   
 HF-181     483.95        27.        -4.    -0.002   190.01  -1.581E-01   
 La-140     486.76        30.        -3.    -0.002   231.30  -2.420E-01   
 RU-103     497.52        31.        -3.    -0.002   259.77  -1.119E-01   
 RH-106     510.56        33.        49.     0.027    21.96   8.093E+00   
 Nd-147     530.59        18.        10.     0.005    68.22   2.603E+00   
 Ba-140     533.72        16.        -5.    -0.003   124.39  -6.896E-01   
 CS-134     562.71        23.         1.     0.001   765.92   3.870E-01   
 CS-134     569.23        29.        -1.    -0.001   636.92  -2.809E-01   
 SB-125     598.63        25.        -2.    -0.001   428.70  -3.547E-01   
 SB-124     602.47        24.         4.     0.002   171.86   1.599E-01   
 CS-134     605.29        50.        -9.    -0.005   119.68  -3.357E-01   
 RU-103     609.27        33.       127.     0.071    10.89   8.407E+01   
 AG-108M    613.79        47.       -11.    -0.006    93.72  -4.646E-01   
 RH-106     622.66        18.         1.     0.001   453.86   5.268E-01   
 SB-125     636.16        23.         2.     0.001   318.45   7.490E-01   
 I-131      637.57        17.         8.     0.004    83.18   4.230E+00   
 AG-110M    655.17        18.        -3.    -0.002   220.53  -1.212E-01   
 CS-137     661.94        22.         3.     0.002   215.70   1.490E-01   
 PM-144     697.73        25.        -2.    -0.001   345.14  -8.881E-02   
 SB-124     722.64        30.        -4.    -0.002   186.05  -1.706E+00   
 AG-108M    722.68        29.        -4.    -0.002   195.22  -1.901E-01   
 ZR-95      723.94        21.         5.     0.003   130.95   5.106E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     727.20        23.         6.     0.003   123.14   3.333E+00   
 pm-146     735.97        21.         4.     0.002   171.88   7.556E-01   
 pm-146     746.34        18.        -1.    -0.001   415.58  -1.930E-01   
 ZR-95      757.52        23.        -4.    -0.002   162.78  -3.555E-01   
 AG-110M    764.28        18.         2.     0.001   322.03   3.828E-01   
 NB-95      766.86        28.        -6.    -0.003   138.81  -2.554E-01   
 PA-234M    766.30        23.        -3.    -0.002   262.86  -4.532E+01  P
 EU-152     778.64        17.         3.     0.002   175.32   1.226E+00   
 BI-212     785.40        26.        -2.    -0.001   346.48  -7.607E+00   
 CS-134     796.30        26.        -3.    -0.002   223.04  -1.805E-01   
 CS-134     802.40        23.        -1.     0.000   769.89  -4.782E-01   
 CO-58      810.77        23.        -3.    -0.002   228.28  -1.434E-01   
 Cs-136     818.59        24.        -4.    -0.002   183.57  -1.835E-01   
 MN-54      833.98        24.        -4.    -0.002   163.84  -2.115E-01   
 Co-56      845.47        15.         5.     0.003   127.02   2.238E-01   
 EU-154     874.37        20.         3.     0.002   228.96   1.152E+00   
 PA-234     880.44        31.        -4.    -0.002   224.16  -2.995E+00   
 PA-234     882.55        22.         2.     0.001   296.65   1.194E+00   
 AG-110M    884.55        16.         5.     0.003   111.80   3.768E-01   
 Sc-46      889.94        17.        -1.    -0.001   485.95  -6.141E-02   
 AG-110M    937.37        21.        -1.    -0.001   626.89  -1.595E-01   
 PA-234     947.29        24.        -2.    -0.001   303.90  -9.243E-01   
 EU-152     962.30        27.        -8.    -0.004    99.92  -2.894E+00   
 EU-154     996.23        25.         1.     0.001   553.66   6.659E-01   
 EU-154    1005.34        27.        -3.    -0.002   225.08  -1.039E+00   
 Co-56     1040.42        34.        -9.    -0.005    93.09  -3.772E+00   
 Cs-136    1048.98        31.        -6.    -0.003   140.27  -4.167E-01   
 RH-106    1048.85        29.        -7.    -0.004   120.57  -2.447E+01   
 Ga-68     1077.35        14.         6.     0.003   102.32   1.165E+01   
 FE-59     1099.01        21.        -2.    -0.001   287.78  -2.395E-01   
 EU-152    1112.30        17.         3.     0.002   204.66   1.306E+00   
 ZN-65     1117.30        41.        -9.    -0.005   109.00  -1.036E+00   
 Sc-46     1120.42        18.        19.     0.010    38.97   1.129E+00   
 CO-60     1173.96        25.        -5.    -0.003   155.36  -2.948E-01   
 Co-56     1238.77        29.         3.     0.002   265.79   2.892E-01   
 NA-22     1273.48        22.         1.     0.001   587.83   7.541E-02   
 EU-154    1273.45        22.         1.     0.001   629.36   2.001E-01   
 FE-59     1291.61        19.        -4.    -0.002   185.96  -5.428E-01   
 CO-60     1330.80        13.        -1.    -0.001   393.04  -9.134E-02   
 EU-152    1408.54         9.         3.     0.002   141.09   1.098E+00   
 Co-56     1768.59        25.       -10.    -0.005    80.44  -5.336E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    8.2770E-02    8.2771E-02    2.952E+03%                8.85E+00
 NA-22  #A    7.5410E-02    7.5410E-02    5.878E+02%                1.62E+00
 K-40         2.9816E+02    2.9816E+02    4.837E+00%                8.95E+00
 Sc-46  #A    5.3398E-01    5.3398E-01    3.897E+01%                1.10E+00
 CR-51  #A    1.3976E+00    1.3976E+00    1.395E+02%                6.78E+00
 MN-54  #A   -2.1146E-01   -2.1146E-01    1.638E+02%                1.22E+00
 FE-59  #A   -2.3951E-01   -2.3951E-01    2.878E+02%                2.49E+00
 Co-56  #A    2.4981E-01    2.4981E-01    1.270E+02%                1.00E+00
 CO-57  #A    3.5812E-01    3.5812E-01    6.044E+01%                7.12E-01
 CO-58  #A   -1.4337E-01   -1.4337E-01    2.283E+02%                1.17E+00
 CO-60  #A   -9.1336E-02   -9.1336E-02    3.930E+02%                1.34E+00
 ZN-65  #A   -1.0364E+00   -1.0364E+00    1.090E+02%                3.86E+00
 NB-94  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.42E+00
 ZR-95  #A    3.2272E-02    3.2272E-02    1.045E+02%                2.04E+00
 NB-95  #A   -2.5538E-01   -2.5538E-01    1.388E+02%                1.24E+00
 RU-103 #A   -1.1186E-01   -1.1187E-01    2.598E+02%                1.03E+00
 RH-106 #A    5.2679E-01    5.2679E-01    4.539E+02%                8.79E+00
 AG-108M#A    2.4403E-02    2.4403E-02    1.004E+03%                8.91E-01
 AG-110M#A    3.7819E-01    3.7819E-01    1.118E+02%                1.47E+00
 SN-113 #A   -2.2373E-01   -2.2373E-01    1.606E+02%                1.26E+00
 SB-124 #A    1.5989E-01    1.5989E-01    1.719E+02%                9.72E-01
 SB-125 #A    8.5926E-01    8.5926E-01    6.651E+01%                2.83E+00
 I-131  #A    4.6632E-01    4.6634E-01    8.318E+01%                9.50E-01
 Gd-153 #A    2.2764E-01    2.2764E-01    2.879E+02%                2.25E+00
 Ga-68  #A    1.1560E+01    1.1649E+01    1.023E+02%                4.14E+01
 Tc-99m #A    1.0828E-01    1.0843E-01    1.792E+02%                6.69E-01
 BA-133 #A    1.5489E-02    1.5489E-02    2.950E+03%                1.62E+00
 CS-134 #A   -2.7877E-01   -2.7877E-01    1.197E+02%                1.37E+00
 CS-137 #A    1.4899E-01    1.4899E-01    2.157E+02%                1.15E+00
 CE-139 #A   -2.7851E-02   -2.7851E-02    8.769E+02%                8.53E-01
 Ba-140 #A   -2.3204E-01   -2.3205E-01    1.244E+02%                3.02E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.89E+00
 CE-141 #A   -3.9710E-01   -3.9711E-01    9.631E+01%                1.29E+00
 CE-144 #A   -1.3653E+00   -1.3653E+00    1.441E+02%                6.67E+00
 PM-144 #A   -8.8815E-02   -8.8815E-02    3.451E+02%                1.10E+00
 EU-152 #A    8.1127E-01    8.1127E-01    4.684E+01%                2.58E+00
 EU-154 #A    4.9074E-01    4.9074E-01    7.621E+01%                9.49E+00
 EU-155 #A    1.5348E+00    1.5348E+00    4.116E+01%                2.88E+00
 HF-181 #A   -1.5806E-01   -1.5806E-01    1.900E+02%                1.06E+00
 Ta-182  A    5.9455E-01    5.9455E-01    2.000E+02%                4.94E+00
 Hg-203 #A   -1.4576E-01   -1.4576E-01    1.920E+02%                9.71E-01
 TL-208       3.2462E+00    3.2462E+00    1.640E+01%                1.05E+00
 pm-146 #A    1.8473E-01    1.8473E-01    1.719E+02%                2.94E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 3:40:04 AMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140449.An1            
                                                                                 
 y-88   #A    2.8052E-02    2.8052E-02    1.050E+03%                1.11E+00
 Cd-113m#A   -2.4415E+03   -2.4415E+03    1.476E+02%                1.24E+04
 Cd-109 #A    9.0148E-01    9.0148E-01    8.014E+02%                2.47E+01
 PB-210  A    1.5082E+00    1.5082E+00    6.039E+02%                3.10E+01
 PB-212       1.1674E+01    1.1674E+01    1.004E+01%                2.37E+00
 PB-214       1.1157E+01    1.1157E+01    9.458E+00%                1.92E+00
 BI-207 #A   -4.1337E-03   -4.1337E-03    6.430E+03%                9.75E-01
 BI-212 #A    3.3332E+00    3.3332E+00    1.231E+02%                1.43E+01
 BI-214       1.2788E+01    1.2788E+01    1.100E+01%                2.34E+00
 BI-210M#A    4.2956E-01    4.2956E-01    8.937E+01%                1.30E+00
 RA-224 #A   -4.0179E+01   -4.0179E+01    3.547E+01%                4.60E+01
 AC-228       1.3768E+01    1.3768E+01    1.099E+01%                2.80E+00
 TH-227 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.08E+00
 TH-229       1.1630E+01    1.1630E+01    3.619E+01%                1.12E+01
 TH-234  A    1.3313E+01    1.3313E+01    7.663E+01%                2.80E+01
 PA-231 #A    2.5904E+00    2.5904E+00    7.935E+01%                2.87E+01
 PA-233 #A    4.3488E-01    4.3488E-01    8.103E+01%                2.10E+00
 PA-234 #A    8.6896E-01    8.6896E-01    1.677E+02%                3.97E+00
 PA-234M#A   -3.5074E+01   -3.5074E+01    2.000E+03%                1.85E+02
 U-235  #A    9.9464E-01    9.9464E-01    6.120E+01%                6.13E+00
 AM-241 #A    1.1786E-01    1.1786E-01    7.012E+02%                2.86E+00
 Np-237 #A    4.9357E+00    4.9357E+00    4.116E+01%                6.54E+00
 Ir-192 #A   -1.7758E-03   -1.7758E-03    4.933E+02%                8.21E-01
 Cs-136 #A   -1.8354E-01   -1.8354E-01    1.836E+02%                1.19E+00
 Np-239 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.46E+00
 Nd-147 #A    2.6026E+00    2.6026E+00    6.822E+01%                5.89E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     3.624E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 3.6241946E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140467 
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_160-5428-A-3-D 
             Detector: Ge9 S/N100228730   
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: 160-5428-A-3-D
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 08:16         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 08:17:04      Real Time: 1803   sec
        Analysis Time: 3/5/2014 08:47         Dead Time: 0.18   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.522E+00    1.522E+00    8.423E+00
NA-22      7.139E-02          543.0     3.876E-01    3.877E-01    1.400E+00
K-40       2.507E+02            4.9     1.217E+01    1.768E+01    1.063E+01
Sc-46      5.293E-01           36.1     1.909E-01    1.928E-01    1.051E+00
CR-51     -7.493E-01          230.1     1.724E+00    1.725E+00    6.045E+00
MN-54      1.375E-01          184.5     2.537E-01    2.537E-01    9.017E-01
FE-59     -3.285E-01          201.9     6.631E-01    6.633E-01    2.336E+00
Co-56     -2.723E-02         1040.0     2.832E-01    2.832E-01    1.028E+00
CO-57     -7.897E-02          259.4     2.049E-01    2.049E-01    7.004E-01
CO-58     -5.220E-02          500.7     2.613E-01    2.614E-01    9.468E-01
CO-60      8.702E-02          306.1     2.664E-01    2.664E-01    9.923E-01
ZN-65     -1.082E+00           95.6     1.034E+00    1.035E+00    3.492E+00
NB-94      1.192E-01          205.5     2.449E-01    2.449E-01    8.690E-01
ZR-95      2.581E-01          203.3     5.247E-01    5.248E-01    1.847E+00
NB-95     -4.985E-04        54560.0     2.720E-01    2.720E-01    9.892E-01
RU-103    -1.014E-03        19270.0     1.955E-01    1.955E-01    7.181E-01
RH-106     1.222E+00          156.3     1.910E+00    1.912E+00    6.776E+00
AG-108M   -9.042E-05       192900.0     1.744E-01    1.744E-01    6.421E-01
AG-110M    3.068E-01           80.6     2.472E-01    2.477E-01    1.106E+00
SN-113     3.458E-02          827.9     2.863E-01    2.863E-01    1.026E+00
SB-124     0.000E+00          707.1     1.236E-01    1.236E-01    7.451E-01
SB-125     1.116E+00           60.6     6.755E-01    6.779E-01    2.133E+00
I-131      1.542E-01          137.6     2.121E-01    2.122E-01    7.351E-01
Gd-153     7.255E-01           79.2     5.746E-01    5.763E-01    1.914E+00
Ga-68     -4.634E-02        28560.0     1.324E+01    1.324E+01    4.791E+01
Tc-99m     5.092E-01           30.0     1.528E-01    1.555E-01    4.628E-01
BA-133     3.117E-01           61.1     1.905E-01    1.912E-01    6.216E-01
CS-134     2.681E-01          139.1     3.729E-01    3.732E-01    3.319E+00
CS-137    -1.014E-01          283.5     2.874E-01    2.874E-01    1.023E+00
CE-139    -9.770E-02          165.5     1.617E-01    1.619E-01    5.577E-01
Ba-140    -7.855E-02          861.7     6.769E-01    6.769E-01    2.502E+00
La-140     2.551E-01           67.9     1.733E-01    1.738E-01    4.733E-01
CE-141    -2.577E-01          150.9     3.887E-01    3.890E-01    1.318E+00
CE-144    -8.573E-01          182.1     1.561E+00    1.562E+00    5.319E+00
PM-144    -1.710E-01          143.0     2.446E-01    2.448E-01    8.553E-01
EU-152     2.228E-01          348.0     7.755E-01    7.756E-01    2.618E+00
EU-154     3.580E-01          209.1     7.485E-01    7.487E-01    5.249E+00
EU-155    -7.787E-01           94.9     7.387E-01    7.399E-01    2.481E+00
HF-181     2.561E-01           95.6     2.449E-01    2.453E-01    8.185E-01
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Ta-182     5.062E-01          271.4     1.374E+00    1.374E+00    4.803E+00
Hg-203    -2.143E-01          123.2     2.640E-01    2.643E-01    8.974E-01
TL-208     3.709E+00           12.1     4.472E-01    4.868E-01    6.928E-01
pm-146     3.289E-01          120.5     3.963E-01    3.967E-01    2.513E+00
y-88       0.000E+00          707.1     2.549E-01    2.549E-01    1.394E+00
Cd-113m   -5.634E+01         4810.0     2.710E+03    2.710E+03    9.639E+03
Cd-109     6.371E+00           74.9     4.769E+00    4.783E+00    1.585E+01
PB-210     1.515E+01           42.9     6.499E+00    6.560E+00    2.074E+01
PB-212     9.311E+00            7.5     6.952E-01    9.198E-01    1.454E+00
PB-214     1.084E+01            8.0     8.665E-01    1.033E+00    1.383E+00
BI-207    -6.187E-02          402.1     2.488E-01    2.488E-01    8.843E-01
BI-212     6.422E+00           54.5     3.503E+00    3.518E+00    1.132E+01
BI-214     1.161E+01            9.4     1.086E+00    1.242E+00    1.608E+00
BI-210M    0.000E+00         1000.0     1.358E-01    1.358E-01    1.379E+00
RA-224     1.035E+01           60.7     6.285E+00    6.320E+00    2.068E+01
AC-228     9.637E+00           11.7     1.130E+00    1.233E+00    1.820E+00
TH-227     4.708E+00           22.0     1.035E+00    1.080E+00    2.670E+00
TH-229    -4.368E+00          110.5     4.828E+00    4.840E+00    1.626E+01
TH-234     1.007E+01           35.5     3.570E+00    3.609E+00    2.158E+01
PA-231     2.674E+00          100.9     2.698E+00    2.702E+00    2.504E+01
PA-233     5.144E-01          102.1     5.251E-01    5.258E-01    1.749E+00
PA-234    -1.024E+00          118.8     1.217E+00    1.218E+00    4.086E+00
PA-234M    1.811E+01          197.1     3.568E+01    3.569E+01    1.200E+02
U-235      1.673E+00           91.4     1.529E+00    1.531E+00    5.126E+00
AM-241     9.689E-01           74.0     7.174E-01    7.192E-01    2.383E+00
Np-237     4.999E+00           28.5     1.424E+00    1.451E+00    4.405E+00
Ir-192     1.614E-01          120.0     1.937E-01    1.940E-01    5.918E-01
Cs-136     5.084E-02          506.3     2.574E-01    2.574E-01    9.341E-01
Np-239     6.680E-01           79.5     5.313E-01    5.328E-01    1.777E+00
Nd-147    -6.333E-01          229.8     1.456E+00    1.456E+00    5.194E+00
-----------------------------------------------------------------------------
Total      3.865E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Sample description                                             
      104501_Gamma_160-5428-A-3-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140467.An1

 Acquisition information
        Start time:                 3/5/2014 8:17:04 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.18 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 8:16:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1805

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.12       30.  42.90   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    49.49        8. 150.83   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.33       23.  74.04   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    62.65       21.  81.76   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  7.920E+00 TH234 
    74.82      132.  15.23   1.03  4.574E-02
    77.14      231.   9.94   1.03  4.677E-02
    86.49       59.  28.49   1.04  5.008E-02    86.49  13.100  4.999E+00 Np237 
                                                86.54  30.700  2.133E+00 EU155 
    88.04       22.  74.86   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    92.96       62.  33.41   1.04  5.171E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.206E+01 AC228 
                                                92.59   5.584  1.204E+01 TH234 
    92.97       60.  35.46   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.155E+01 AC228 
    97.79       21.  79.20   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
                                                97.50  30.000  7.255E-01 Gd153 
   101.35        3. 482.66   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.20  21.800  1.209E-01 Gd153 
   103.70       10. 101.72   1.05  5.307E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  4.985E-01 EU155 
   106.13       15.  79.54   1.06  5.323E-02   106.13  22.700    PBC<MDA Np239 
                                               105.31  21.200  7.158E-01 EU155 
   132.66       14. 124.66   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
   143.50       17.  91.36   1.09  5.039E-02   140.51  89.300    PBC<MDA Tc99m 
                                               143.79  10.960  1.673E+00 U235  
   143.58       40.  30.00   1.09  5.091E-02   140.51  89.300  5.092E-01 Tc99m 
                                               143.79  10.960  4.064E+00 U235  
   211.94        4. 339.52   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 Page 197 of 434



      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   233.94       39.  21.99   1.18  3.760E-02   235.97  12.300  4.708E+00 TH227 
   238.37      274.   7.73   1.22  3.735E-02   238.63  43.300  9.203E+00 PB212 
   240.80       28.  60.74   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.81       53.  27.71   1.18  3.697E-02   242.00   7.430  1.079E+01 PB214 
   277.25       37.  29.69   0.32  3.372E-02   277.28   6.310  9.747E+00 TL208 
   295.04      114.  13.59   0.73  3.232E-02   295.09  19.300  1.018E+01 PB214 
   299.47       28.  42.96   0.28  3.195E-02   300.03   3.280    PBC<MDA PB212 
   302.75        9. 100.88   1.24  3.195E-02
   302.78        8. 102.07   1.24  3.194E-02
   308.46        4. 284.79   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  2.052E-01 Ir192 
   311.82        4. 254.19   1.25  3.110E-02   312.01  36.000    PBC<MDA PA233 
   316.78        7. 120.01   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.428E-01 Ir192 
   328.11       14.  67.93   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.05       76.  17.26   0.78  2.942E-02   338.32  12.010  1.196E+01 AC228 
   348.96        3. 224.71   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.65      216.   8.42   1.31  2.862E-02   351.93  37.600  1.118E+01 PB214 
   359.31       10.  61.13   1.29  2.837E-02   356.00  62.050    PBC<MDA BA133 
   363.86        6. 137.56   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   382.10        7. 107.02   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   389.55        1. 827.86   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   428.25        4. 179.52   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   453.81        5. 174.98   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   463.09       15.  60.55   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   467.62        4. 240.14   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.659E-01 Ir192 
   482.20        6. 127.64   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.15        6. 130.48   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   510.86       59.  18.98   1.42  2.188E-02   511.86  20.000  7.535E+00 RH106 
                                               511.86  20.000  7.535E+00 RH106 
   583.12      114.  12.06   1.78  1.989E-02   583.02  84.500  3.758E+00 TL208 
   604.71        4. 786.35   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.28      186.   8.86   1.08  1.925E-02   609.31  46.090  1.100E+01 BI214 
                                               610.30   5.750  9.323E+01 RU103 
                                               610.30   5.750  9.323E+01 RU103 
   617.73        1. 572.70   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
                                               618.06  99.100  3.942E-02 PM144 
   623.99        4. 156.29   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.222E+00 RH106 
   658.70        5. 133.45   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   702.65        4. 205.48   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.10       15.  54.54   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.33        6. 122.96   1.61  1.671E-02   735.72  22.500    PBC<MDA pm146 
   746.41        2. 291.47   1.62  1.651E-02   747.16  34.000    PBC<MDA pm146 
   757.34        4. 203.28   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
                                               756.73  54.460  2.581E-01 ZR95  
   766.10        3. 309.95   1.63  1.620E-02   766.41   0.294    PBC<MDA PA234M
   785.50        8.  96.72   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   802.09        5. 139.13   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   818.82        1. 506.28   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   835.05        4. 184.47   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   860.51       11.  58.58   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   879.31        1. 684.99   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
                                               883.24   9.600  2.330E-01 PA234 
   884.79        8.  81.29   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   911.63       70.  14.60   1.00  1.418E-02   911.07  29.000  9.411E+00 AC228 
   969.07       36.  26.96   1.79  1.352E-02   968.97  17.460  8.415E+00 AC228 
   996.35        3. 209.06   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1000.72        3. 243.44   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1115.57        2. 348.00   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1119.94       44.  18.32   1.90  1.206E-02  1120.29  15.100  1.347E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.04       23.  36.06   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.049E+00 Sc46  
                                              1121.30  34.900  3.008E+00 Ta182 
  1120.95        4. 271.38   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  5.062E-01 Ta182 
  1273.40        1. 555.28   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.983E-01 EU154 
  1273.42        1. 543.00   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.027E-01 EU154 
  1331.50        2. 306.12   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.16        2. 184.47   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1409.23        1. 449.92   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.33      484.   4.55   1.93  9.751E-03  1460.83  10.670  2.544E+02 K40   
  1763.73        8.  41.30   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.90    74.83       137.       132. 2.891E+03   15.23   1.025  -       D
   308.15    77.14       148.       231. 4.936E+03    9.94   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.12    46.12        67.        30.     0.017    42.90   0.998s
 TH-227    197.59    49.49        67.         8.     0.004   150.83   1.001s
 AM-241    236.96    59.33       132.        23.     0.013    74.04   1.010 
 TH-234    250.23    62.65       141.        21.     0.012    81.76   1.014s
 BA-133    329.96    82.59       223.       -33.    -0.018    66.09   1.031s
 Np-237    345.55    86.49       112.        59.     0.033    28.49   1.036D
 EU-155    354.31    88.68       189.       -24.    -0.014    82.19   1.036s
 Cd-109    351.75    88.04       124.        22.     0.012    74.86   1.038D
 Nd-147    362.40    90.70       217.        -5.    -0.003   434.38   1.041s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234    371.46    92.97       195.        60.     0.033    35.46   1.042s
 AC-228    371.43    92.96       186.        62.     0.035    33.41   1.043s
 Gd-153    390.72    97.79       122.        21.     0.011    79.20   1.047s
 Np-239    398.08    99.62       138.       -19.    -0.011    89.20   1.049 
 Gd-153    404.99   101.35        72.         3.     0.001   482.66   1.052s
 Np-239    414.37   103.70        48.        10.     0.006   101.72   1.053D
 EU-155    412.52   103.24       104.       -16.    -0.009    94.86   1.054s
 Np-239    424.09   106.13        59.        15.     0.008    79.54   1.055D
 EU-152    486.40   121.71       132.        -3.    -0.002   549.40   1.070s
 CO-57     487.39   121.96       137.        -6.    -0.004   259.43   1.070s
 EU-154    492.20   123.16       140.        -8.    -0.005   203.64   1.071s
 PA-234    523.13   130.90       203.       -17.    -0.010   118.84   1.079s
 HF-181    530.17   132.66       138.        14.     0.008   124.66   1.081s
 CE-144    539.11   134.89       126.        -9.    -0.005   182.14   1.081s
 HF-181    547.92   137.10       148.       -13.    -0.007   132.34   1.084s
 Tc-99m    573.86   143.58        53.        40.     0.022    30.00   1.088s
 U-235     573.52   143.50       107.        17.     0.009    91.36   1.091s
 CE-141    580.02   145.12       137.       -11.    -0.006   150.85   1.092s
 Ba-140    650.54   162.76       116.        -8.    -0.004   193.82   1.108s
 U-235     650.96   162.86       104.       -10.    -0.006   143.01   1.109s
 CE-139    651.54   163.01        57.        -7.    -0.004   165.48   1.111s
 TH-229    770.70   192.80       127.       -15.    -0.008   110.51   1.137s
 U-235     823.95   206.12       133.       -10.    -0.006   164.22   1.148s
 TH-229    847.24   211.94        94.         4.     0.002   339.52   1.153s
 TH-227    935.21   233.94        18.        39.     0.022    21.99   1.177s
 PB-212    953.97   238.63        72.       271.     0.150     7.30   1.179D
 RA-224    963.39   240.99       134.        28.     0.016    60.74   1.181D
 PB-214    967.43   242.00        83.        53.     0.030    27.71   1.182D
 EU-152    976.05   244.15       138.       -21.    -0.012    82.67   1.185s
 TH-227   1023.16   255.93        78.        -3.    -0.002   372.04   1.195s
 TL-208   1108.44   277.25        26.        37.     0.021    29.69   0.317s
 Hg-203   1115.26   278.96        79.       -11.    -0.006   123.19   1.216s
 I-131    1138.26   284.71        52.        -1.    -0.001   809.85   1.221s
 PB-214   1179.56   295.04        35.       114.     0.064    13.59   0.727s
 Ir-192   1183.21   295.95       130.        -3.    -0.002   465.19   1.231s
 PB-212   1197.28   299.47        35.        28.     0.016    42.96   0.283s
 PA-231   1210.40   302.75        33.         9.     0.005   100.88   1.235s
 PA-233   1210.51   302.78        33.         8.     0.005   102.07   1.235s
 Ba-140   1221.91   305.63        50.        -1.    -0.001   714.43   1.239s
 BI-210M  1221.90   305.63        50.        -1.    -0.001   715.75   1.240s
 Ir-192   1233.24   308.46        53.         4.     0.002   284.79   1.243s
 PA-233   1246.67   311.82        49.         4.     0.002   254.19   1.246s
 Ir-192   1266.50   316.78        31.         7.     0.004   120.01   1.250s
 CR-51    1281.15   320.44        42.        -4.    -0.002   230.13   1.253s
 La-140   1311.84   328.11        41.        14.     0.008    67.93   1.261s
 AC-228   1351.59   338.05        24.        76.     0.042    17.26   0.776s
 Cs-136   1359.49   340.03        99.       -16.    -0.009    91.03   1.272s
 HF-181   1395.23   348.96        24.         3.     0.002   224.71   1.276s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1405.97   351.65        27.       216.     0.120     8.42   1.311 
 BA-133   1436.61   359.31        13.        10.     0.005    61.13   1.285 
 I-131    1454.81   363.86        35.         6.     0.004   137.56   1.293s
 BA-133   1527.75   382.10        25.         7.     0.004   107.02   1.310s
 SN-113   1557.55   389.55        38.         1.     0.001   827.86   1.317s
 SB-125   1712.35   428.25        30.         4.     0.002   179.52   1.349s
 pm-146   1814.58   453.81        41.         5.     0.003   174.98   1.372s
 SB-125   1851.73   463.09        32.        15.     0.008    60.55   1.380s
 Ir-192   1869.82   467.62        36.         4.     0.002   240.14   1.384s
 HF-181   1928.14   482.20        27.         6.     0.003   127.64   1.396s
 La-140   1947.97   487.15        26.         6.     0.003   130.48   1.401s
 RH-106   2042.79   510.86        34.        59.     0.033    18.98   1.422s
 Nd-147   2124.54   531.30        25.        -3.    -0.002   229.84   1.438s
 Ba-140   2139.60   535.06        19.        -1.     0.000   861.71   1.444s
 CS-134   2249.54   562.55        31.        -3.    -0.002   251.71   1.466s
 CS-134   2278.54   569.80        37.        -1.    -0.001   610.52   1.471s
 PA-234   2279.11   569.94        37.        -2.    -0.001   546.46   1.471s
 BI-207   2278.43   569.77        38.        -2.    -0.001   402.09   1.471s
 TL-208   2331.84   583.12        15.       114.     0.063    12.06   1.776 
 CS-134   2418.21   604.71       559.         4.     0.002   786.35   1.500s
 BI-214   2436.48   609.28        24.       176.     0.098     8.86   1.078s
 RU-103   2436.13   609.19        26.       155.     0.086     9.30   1.505s
 AG-108M  2447.08   611.93        66.       -16.    -0.009    74.35   1.509s
 PM-144   2470.30   617.73        29.         1.     0.001   572.70   1.512s
 RH-106   2495.33   623.99        19.         4.     0.002   156.29   1.515s
 AG-110M  2634.18   658.70        23.         5.     0.003   133.45   1.544s
 CS-137   2645.99   661.65        30.        -3.    -0.002   283.51   1.548s
 PM-144   2775.66   694.06        26.        -5.    -0.003   143.05   1.576s
 NB-94    2810.01   702.65        26.         4.     0.002   205.48   1.581s
 SB-124   2892.32   723.22        42.        -8.    -0.004   120.70   1.598s
 AG-108M  2892.33   723.23        42.        -8.    -0.004   120.69   1.598s
 EU-154   2892.02   723.15        40.        -7.    -0.004   128.43   1.598s
 ZR-95    2896.28   724.21        39.        -5.    -0.003   170.04   1.599s
 BI-212   2907.82   727.10        25.        15.     0.008    54.54   1.601s
 pm-146   2940.77   735.33        23.         6.     0.003   122.96   1.608s
 pm-146   2985.09   746.41        24.         2.     0.001   291.47   1.617s
 ZR-95    3028.80   757.34        33.         4.     0.002   203.28   1.625s
 AG-110M  3067.40   766.98        43.        -7.    -0.004   136.34   1.631s
 PA-234M  3063.87   766.10        32.         3.     0.001   309.95   1.633s
 BI-212   3141.49   785.50        24.         8.     0.004    96.72   1.648 
 CS-134   3207.83   802.09        18.         5.     0.003   139.13   1.661s
 CO-58    3243.16   810.92        26.        -1.    -0.001   500.67   1.668s
 La-140   3261.68   815.55        27.        -3.    -0.001   291.49   1.672s
 Cs-136   3274.77   818.82        25.         1.     0.001   506.28   1.674s
 MN-54    3339.70   835.05        22.         4.     0.002   184.47   1.687s
 TL-208   3441.59   860.51        16.        11.     0.006    58.58   1.707s
 NB-94    3484.82   871.32        21.        -2.    -0.001   291.18   1.715s
 PA-234   3525.58   881.50        24.        -4.    -0.002   166.82   1.722s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3516.79   879.31         8.         1.     0.000   684.99   1.724s
 AG-110M  3538.75   884.79        15.         8.     0.004    81.29   1.725s
 AC-228   3646.13   911.63         5.        70.     0.039    14.60   0.996s
 EU-152   3852.76   963.27        40.        -7.    -0.004   137.96   1.786s
 AC-228   3875.94   969.07        29.        36.     0.020    26.96   1.790s
 EU-154   3985.11   996.35        22.         3.     0.002   209.06   1.810s
 PA-234M  4002.61  1000.72        21.         3.     0.002   243.44   1.814s
 EU-154   4018.62  1004.72        27.        -6.    -0.003   140.75   1.816s
 Co-56    4153.93  1038.54        31.        -4.    -0.002   186.65   1.841s
 BI-207   4253.31  1063.37        33.        -2.    -0.001   437.29   1.860s
 FE-59    4396.25  1099.09        32.        -4.    -0.002   201.85   1.886s
 EU-152   4462.19  1115.57        20.         2.     0.001   348.00   1.895s
 ZN-65    4466.98  1116.77        59.       -12.    -0.007    95.55   1.897s
 BI-214   4481.07  1120.29        17.        44.     0.025    18.32   1.901D
 Sc-46    4480.06  1120.04        22.        23.     0.013    36.06   1.901s
 Ta-182   4485.12  1121.30        52.         4.     0.002   271.38   1.901D
 Ta-182   4756.49  1189.11        38.        -2.    -0.001   358.67   1.949 
 Ta-182   4886.44  1221.58        43.        -8.    -0.005   118.44   1.972s
 NA-22    5093.92  1273.42        28.         1.     0.001   543.00   2.008s
 EU-154   5093.81  1273.40        28.         1.     0.001   555.28   2.008s
 CO-60    5326.37  1331.50        12.         2.     0.001   306.12   2.048s
 AG-110M  5537.14  1384.16         9.         2.     0.001   184.47   2.082s
 EU-152   5637.48  1409.23        13.         1.     0.001   449.92   2.097s
 K-40     5842.13  1460.36        14.       469.     0.261     4.78   1.927 
 BI-214   7056.60  1763.73        10.         8.     0.005    41.30   2.314s
 Co-56    7074.56  1768.21         8.        -2.    -0.001   213.23   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   7.1387E-02                                      9.50E+02             
                          1274.53 7.139E-02 ?(  1.400E+00 5.43E+02 9.99E+01 G  
 
K-40     N   2.5070E+02                                      4.66E+11             
                          1460.83 2.507E+02  (P 1.063E+01 4.78E+00 1.07E+01 G  
 
Sc-46    F   5.2934E-01                                      8.38E+01             
                           889.28 9.252E-03 %(  1.051E+00 3.11E+03 1.00E+02 G  
                          1120.55 1.049E+00  (  1.140E+00 3.61E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -7.4925E-01                                      2.77E+01             
                           320.08-7.492E-01 &(  6.045E+00 2.30E+02 9.94E+00 G  
 
MN-54    C   1.3750E-01                                      3.12E+02             
                           834.85 1.375E-01 ?(  9.017E-01 1.84E+02 1.00E+02 G  
 
FE-59    F  -3.2850E-01                                      4.45E+01             
                          1099.25-3.285E-01 ?(  2.336E+00 2.02E+02 5.65E+01 G  
                          1291.60-3.567E-02 %   3.307E+00 2.54E+03 4.32E+01 G  
 
Co-56    C  -2.7227E-02                                      7.73E+01             
                           846.77-2.723E-02 %(  1.028E+00 1.04E+03 9.99E+01 G  
                          1238.28 0.000E+00 +   1.984E+00 1.00E+03 6.61E+01 G  
                          1037.84-1.332E+00 +   8.750E+00 1.87E+02 1.41E+01 G  
                          1771.35-8.584E-01 +   6.857E+00 2.13E+02 1.55E+01  A 
 
CO-57    C  -7.8965E-02                                      2.72E+02             
                           122.06-7.897E-02 ?(  7.004E-01 2.59E+02 8.56E+01 G  
                           136.47 3.874E-02 &   5.737E+00 4.28E+03 1.07E+01 G  
 
CO-58    C  -5.2199E-02                                      7.09E+01             
                           810.78-5.220E-02 ?(  9.468E-01 5.01E+02 9.95E+01 G  
 
CO-60    F   8.7024E-02                                      1.93E+03             
                          1332.50 8.702E-02 ?(  9.923E-01 3.06E+02 1.00E+02 G  
                          1173.24 2.413E-02 %   1.293E+00 1.47E+03 9.99E+01 G  
 
ZN-65    F  -1.0819E+00                                      2.44E+02             
                          1115.55-1.082E+00 ?(  3.492E+00 9.55E+01 5.06E+01 G  
 
NB-94    I   1.1917E-01                                      7.41E+06             
                           702.63 1.192E-01 &(  8.690E-01 2.05E+02 9.79E+01 G  
                           871.10-8.575E-02 +   9.036E-01 2.91E+02 9.99E+01 G  
 
ZR-95    I   2.5810E-01                                      6.40E+01             
                           756.73 2.581E-01 ?(  1.847E+00 2.03E+02 5.45E+01 G  
                           724.20-3.982E-01 +   2.359E+00 1.70E+02 4.42E+01 G  
 
NB-95    I  -4.9853E-04                                      6.40E+01             
                           765.79-4.985E-04 %(  9.892E-01 5.46E+04 9.98E+01 G  
 
RU-103   I  -1.0144E-03                                      3.93E+01             
                           497.05-1.014E-03 %(  7.181E-01 1.93E+04 9.09E+01 G  
                           610.30 7.775E+01 ?   1.332E+01 9.30E+00 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   1.2224E+00                                      3.74E+02             
                           621.92 1.222E+00 ?(  6.776E+00 1.56E+02 9.93E+00 G  
                          1050.36 1.581E-01 %   6.103E+01 1.03E+04 1.56E+00 G  
                           511.86 7.535E+00 ?   3.782E+00 1.90E+01 2.00E+01 GA 
 
AG-108M  C  -9.0421E-05                                      1.53E+05             
                           433.94-9.042E-05 %(  6.421E-01 1.93E+05 9.05E+01 G  
                           722.94-2.867E-01 +   1.188E+00 1.21E+02 9.08E+01 G  
                           614.28-5.310E-01 +   1.315E+00 7.44E+01 8.98E+01 G  
 
AG-110M  F   3.0679E-01                                      2.50E+02             
                           884.68 4.016E-01 ?(  1.106E+00 8.13E+01 7.27E+01 G  
                           657.76 1.717E-01 ?(  8.015E-01 1.33E+02 9.46E+01 G  
                           937.49 0.000E+00 -   3.051E+00 1.00E+03 3.44E+01 G  
                          1384.30 5.494E-01 &(  3.741E+00 1.84E+02 2.43E+01 G  
                           763.94-1.090E+00 +   5.124E+00 1.36E+02 2.23E+01 G  
 
SN-113   F   3.4583E-02                                      1.15E+02             
                           391.69 3.458E-02 &(  1.026E+00 8.28E+02 6.40E+01 G  
 
SB-125   I   1.1156E+00                                      1.01E+03             
                           427.88 3.380E-01 ?(  2.133E+00 1.80E+02 2.96E+01 G  
                           600.50 0.000E+00 -   4.445E+00 1.00E+03 1.79E+01 G  
                           635.89 1.605E-01 %   6.839E+00 1.17E+03 1.13E+01 G  
                           463.37 3.314E+00  (  6.578E+00 6.06E+01 1.05E+01 G  
 
I-131    I   1.5418E-01                                      8.02E+00             
                           364.48 1.542E-01 ?(  7.351E-01 1.38E+02 8.17E+01 G  
                           284.30-3.463E-01 +   9.924E+00 8.10E+02 6.14E+00 G  
                           636.97-5.154E-02 &   1.124E+01 5.96E+03 7.17E+00 G  
 
Gd-153   F   7.2554E-01                                      2.42E+02             
                            97.50 7.255E-01 ?(  1.914E+00 7.92E+01 3.00E+01 G  
                           103.20 1.209E-01 -   2.036E+00 4.83E+02 2.18E+01 G  
 
Ga-68    C  -4.6338E-02                                      4.71E-02             
                          1077.40-4.634E-02 &(  4.791E+01 2.86E+04 3.30E+00 G  
 
Tc-99m   I   5.0916E-01                                      2.51E-01             
                           140.51 5.092E-01 &(  4.628E-01 3.00E+01 8.93E+01 G  
 
BA-133   F   3.1167E-01                                      3.85E+03             
                           356.00 3.117E-01 ?(  6.216E-01 6.11E+01 6.20E+01 G  
                           302.85 9.665E-02 %   3.519E+00 1.03E+03 1.83E+01 G  
                           383.84 1.625E+00 ?   5.988E+00 1.07E+02 8.94E+00 GA 
                            80.99-1.117E+00 &   2.439E+00 6.61E+01 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   2.6806E-01                                      7.54E+02             
                           604.71 1.252E-01 &(  3.319E+00 7.86E+02 9.76E+01 G  
                           795.87 0.000E+00 -   1.071E+00 1.00E+03 8.55E+01 G  
                           569.32-2.527E-01 +   5.518E+00 6.11E+02 1.54E+01 G  
                           801.95 1.872E+00 ?(  9.193E+00 1.39E+02 8.69E+00 G  
                           563.24-1.052E+00 +   9.391E+00 2.52E+02 8.35E+00 G  
 
CS-137   I  -1.0137E-01                                      1.10E+04             
                           661.66-1.014E-01 ?(  1.023E+00 2.84E+02 8.52E+01 G  
 
CE-139   F  -9.7698E-02                                      1.38E+02             
                           165.85-9.770E-02 ?(  5.577E-01 1.65E+02 7.99E+01 G  
 
Ba-140   I  -7.8548E-02                                      1.28E+01             
                           537.26-7.855E-02 &(  2.502E+00 8.62E+02 2.44E+01 G  
                           162.66-1.520E+00 +   1.006E+01 1.94E+02 6.22E+00 G  
                           304.85-5.760E-01 +   1.458E+01 7.14E+02 4.29E+00 G  
 
La-140   I   2.5509E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  4.733E-01 1.00E+03 9.54E+01 G  
                           487.02 3.143E-01 ?(  1.427E+00 1.30E+02 4.55E+01 G  
                           328.76 1.321E+00 ?(  2.975E+00 6.79E+01 2.03E+01 G  
                           815.77-3.987E-01 +   4.160E+00 2.91E+02 2.33E+01 G  
 
CE-141   I  -2.5770E-01                                      3.25E+01             
                           145.44-2.577E-01 ?(  1.318E+00 1.51E+02 4.82E+01 G  
 
CE-144   I  -8.5729E-01                                      2.85E+02             
                           133.54-8.573E-01 &(  5.319E+00 1.82E+02 1.11E+01 G  
 
PM-144   C  -1.7099E-01                                      3.63E+02             
                           696.54-1.710E-01 ?(  8.553E-01 1.43E+02 9.90E+01 G  
                           618.06 3.942E-02 +   8.151E-01 5.73E+02 9.91E+01 G  
                           476.81 6.853E-03 %   1.386E+00 5.46E+03 4.20E+01 G  
 
EU-152   F   2.2284E-01                                      4.94E+03             
                           344.29 2.018E-02 %(  2.618E+00 3.65E+03 2.65E+01 G  
                          1112.07 6.164E-01 ?(  7.818E+00 3.48E+02 1.36E+01 G  
                           121.78-1.089E-01 +   2.060E+00 5.49E+02 2.86E+01 G  
                           778.92 0.000E+00 -   7.912E+00 1.00E+03 1.29E+01 G  
                           964.11-1.888E+00 +   9.000E+00 1.38E+02 1.46E+01 G  
                           244.69-4.162E+00 +   1.147E+01 8.27E+01 7.58E+00 G  
                          1408.00 3.036E-01 ?   5.117E+00 4.50E+02 2.10E+01 GA 
 
EU-154   I   3.5801E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  5.249E+00 1.00E+03 1.23E+01 G  
                           123.10-2.146E-01 &   1.488E+00 2.04E+02 4.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1274.54 1.983E-01 ?(  3.978E+00 5.55E+02 3.52E+01 G  
                           723.36-1.183E+00 +   5.234E+00 1.28E+02 2.02E+01 G  
                          1004.77-1.293E+00 +   6.351E+00 1.41E+02 1.80E+01 G  
                           996.33 1.303E+00 ?(  9.730E+00 2.09E+02 1.06E+01 G  
 
EU-155   I  -7.7873E-01                                      1.81E+03             
                           105.31-7.787E-01 ?(  2.481E+00 9.49E+01 2.12E+01 G  
                            86.54-8.825E-01 +   2.414E+00 8.22E+01 3.07E+01 G  
 
HF-181   F   2.5610E-01                                      4.24E+01             
                           482.00 1.847E-01  (  8.185E-01 1.28E+02 8.05E+01 G  
                           133.02 3.368E-01  (  1.417E+00 1.25E+02 4.33E+01 G  
                           345.83 4.060E-01 ?(  3.256E+00 2.25E+02 1.51E+01 G  
                           136.30-2.449E+00 &   1.095E+01 1.32E+02 5.85E+00 G  
 
Ta-182   F   5.0616E-01                                      1.14E+02             
                          1121.30 5.062E-01  (  4.803E+00 2.71E+02 3.49E+01 G  
                          1221.41-1.490E+00 +   6.048E+00 1.18E+02 2.70E+01 G  
                          1189.05-7.358E-01 +   9.366E+00 3.59E+02 1.62E+01 G  
 
Hg-203   F  -2.1431E-01                                      4.66E+01             
                           279.20-2.143E-01 ?(  8.974E-01 1.23E+02 8.15E+01 G  
 
TL-208   N   3.7092E+00                                      6.98E+02             
                           583.02 3.758E+00  (  6.928E-01 1.21E+01 8.45E+01 G  
                           277.28 9.747E+00 +   6.871E+00 2.97E+01 6.31E+00 G  
                           860.56 3.379E+00 ?(  6.427E+00 5.86E+01 1.24E+01 G  
 
pm-146   C   3.2891E-01                                      2.02E+03             
                           747.16 2.396E-01 ?(  2.513E+00 2.91E+02 3.40E+01 G  
                           735.72 8.593E-01 ?(  3.678E+00 1.23E+02 2.25E+01 G  
                           453.88 1.920E-01 &(  1.170E+00 1.75E+02 6.50E+01 G  
 
Cd-113m     -5.6336E+01                                      5.33E+03             
                           263.70-5.634E+01 &(  9.639E+03 4.81E+03 6.00E-03   K
 
Cd-109   F   6.3708E+00                                      4.53E+02             
                            88.04 6.371E+00  (  1.585E+01 7.49E+01 3.79E+00 G  
 
PB-210   N   1.5151E+01                                      8.14E+03             
                            46.54 1.515E+01 ?(  2.074E+01 4.29E+01 4.25E+00 G  
 
PB-212   N   9.3107E+00                                      6.98E+02             
                           238.63 9.311E+00  (P 1.454E+00 7.30E+00 4.33E+01 G  
                           300.03 1.484E+01 + P 1.605E+01 4.30E+01 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   1.0839E+01                                      5.84E+05             
                           351.93 1.118E+01  (  1.383E+00 8.42E+00 3.76E+01 G  
                           295.09 1.018E+01  (  2.685E+00 1.36E+01 1.93E+01 G  
                           242.00 1.079E+01     9.115E+00 2.77E+01 7.43E+00 GA 
 
BI-207   C  -6.1874E-02                                      1.18E+04             
                           569.70-6.187E-02 ?(  8.843E-01 4.02E+02 9.77E+01 G  
                          1063.66-1.122E-01 +   1.756E+00 4.37E+02 7.45E+01 G  
 
BI-212   N   6.4222E+00                                      6.98E+02             
                           727.17 6.422E+00 ?(  1.132E+01 5.45E+01 7.55E+00 G  
                           785.42 2.096E+01     6.939E+01 9.67E+01 1.28E+00 GA 
 
BI-214   N   1.1610E+01                                      5.84E+05             
                           609.31 1.100E+01  (P 1.608E+00 8.86E+00 4.61E+01 G  
                          1120.29 1.347E+01  (P 6.663E+00 1.83E+01 1.51E+01 G  
                          1764.49 3.596E+00 - P 7.617E+00 4.13E+01 1.54E+01 G  
 
RA-224   N   1.0346E+01                                      6.98E+02             
                           240.99 1.035E+01  (  2.068E+01 6.07E+01 4.10E+00 G  
 
AC-228   N   9.6366E+00                                      2.10E+03             
                           911.07 9.411E+00  (  1.820E+00 1.46E+01 2.90E+01 G  
                           968.97 8.415E+00 ?(  6.503E+00 2.70E+01 1.75E+01 G  
                           338.32 1.196E+01  (  4.018E+00 1.73E+01 1.20E+01 G  
                            93.35 1.206E+01 &   1.281E+01 3.34E+01 5.56E+00 XA 
 
TH-227   N   4.7082E+00                                      7.95E+03             
                           235.97 4.708E+00 ?(  2.670E+00 2.20E+01 1.23E+01 G  
                            50.14 1.896E+00 -   9.806E+00 1.51E+02 8.00E+00 G  
                           256.24-7.549E-01 -   9.759E+00 3.72E+02 7.00E+00 G  
 
TH-229   N  -4.3683E+00                                      2.68E+06             
                           193.51-4.368E+00 ?(  1.626E+01 1.11E+02 4.40E+00 G  
                           210.85 1.875E+00 +   2.200E+01 3.40E+02 2.99E+00 G  
 
TH-234   N   1.0069E+01                                      1.63E+12             
                            63.29 7.920E+00  (  2.158E+01 8.18E+01 3.81E+00 G  
                            92.59 1.154E+01 *(  1.307E+01 3.55E+01 5.58E+00 G  
 
PA-231   N   2.6742E+00                                      1.20E+07             
                           302.65-1.804E-01 %(  2.504E+01 3.94E+03 2.88E+00 G  
                           300.07 6.016E+00 ?(  2.072E+01 1.01E+02 2.46E+00 G  
 
PA-233   C   5.1442E-01                                      7.82E+08             
                           312.01 1.967E-01 ?(  1.749E+00 2.54E+02 3.60E+01 G  
                           300.18 2.359E+00 ?(  8.230E+00 1.02E+02 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N  -1.0237E+00                                      1.63E+12             
                           131.29-1.024E+00 &(  4.086E+00 1.19E+02 1.80E+01 G  
                           946.02-1.240E-01 %   8.045E+00 1.78E+03 1.34E+01 G  
                           569.47-5.312E-01 +   1.037E+01 5.46E+02 8.20E+00 G  
                           883.24 2.330E-01 +   6.243E+00 6.85E+02 9.60E+00 G  
                           880.53-2.773E+00 +   1.632E+01 1.67E+02 6.00E+00 GA 
 
PA-234M  N   1.8105E+01                                      1.63E+12             
                          1001.00 1.369E+01 ?(  1.200E+02 2.43E+02 8.37E-01 G  
                           766.41 3.068E+01 ?(  3.387E+02 3.10E+02 2.94E-01 G  
 
U-235    N   1.6733E+00                                      2.57E+11             
                           143.79 1.673E+00 *(  5.126E+00 9.14E+01 1.10E+01 G  
                           205.33-2.721E+00 &   1.518E+01 1.64E+02 5.01E+00 G  
                           163.38-2.411E+00 +   1.172E+01 1.43E+02 5.08E+00 G  
 
AM-241   T   9.6894E-01                                      1.58E+05             
                            59.54 9.689E-01 ?(  2.383E+00 7.40E+01 3.59E+01 G  
 
Np-237   F   4.9991E+00                                      2.14E+06             
                            86.49 4.999E+00  (  4.405E+00 2.85E+01 1.31E+01 G  
 
Ir-192   F   1.6144E-01                                      7.40E+01             
                           316.49 1.428E-01 &(  5.918E-01 1.20E+02 8.70E+01 G  
                           468.06 1.659E-01 ?(  1.405E+00 2.40E+02 5.18E+01 G  
                           308.44 2.052E-01 &(  2.044E+00 2.85E+02 3.18E+01 G  
                           295.95-1.996E-01 +   3.194E+00 4.65E+02 3.02E+01 G  
 
Cs-136   F   5.0840E-02                                      1.30E+01             
                           818.50 5.084E-02 &(  9.341E-01 5.06E+02 1.00E+02 G  
                          1048.07-9.364E-03 %   1.201E+00 3.42E+03 8.00E+01 G  
                           340.57-6.506E-01 +   1.986E+00 9.10E+01 4.69E+01 G  
 
Np-239   T   6.6802E-01                                      2.36E+00             
                           103.70 4.413E-01     1.525E+00 1.02E+02 2.40E+01 X  
                           106.13 6.680E-01  (  1.777E+00 7.95E+01 2.27E+01 G  
                            99.50-1.355E+00 +   4.042E+00 8.92E+01 1.50E+01 X  
 
Nd-147      -6.3332E-01                                      1.11E+01             
                           531.00-6.333E-01 ?(  5.194E+00 2.30E+02 1.30E+01 G  
                            91.10-1.849E-01 +   2.736E+00 4.34E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.12        67.        30.     0.017    42.90   1.515E+01   
 TH-227      49.49        67.         8.     0.004   150.83   1.896E+00   
 AM-241      59.33       132.        23.     0.013    74.04   9.689E-01   
 TH-234      62.65       141.        21.     0.012    81.76   7.920E+00   
 BA-133      82.59       223.       -33.    -0.018    66.09  -1.117E+00   
 EU-155      88.68       189.       -24.    -0.014    82.19  -8.825E-01   
 Nd-147      90.70       217.        -5.    -0.003   434.38  -1.849E-01   
 TH-234      92.97       195.        60.     0.033    35.46   1.154E+01   
 Gd-153      97.79       122.        21.     0.011    79.20   7.255E-01   
 Gd-153     101.35        72.         3.     0.001   482.66   1.209E-01   
 EU-155     103.24       104.       -16.    -0.009    94.86  -7.787E-01   
 EU-152     121.71       132.        -3.    -0.002   549.40  -1.089E-01   
 CO-57      121.96       137.        -6.    -0.004   259.43  -7.897E-02   
 EU-154     123.16       140.        -8.    -0.005   203.64  -2.146E-01   
 PA-234     130.90       203.       -17.    -0.010   118.84  -1.024E+00   
 HF-181     132.66       138.        14.     0.008   124.66   3.368E-01   
 CE-144     134.89       126.        -9.    -0.005   182.14  -8.573E-01   
 HF-181     137.10       148.       -13.    -0.007   132.34  -2.449E+00   
 Tc-99m     143.58        53.        40.     0.022    30.00   5.092E-01   
 U-235      143.50       107.        17.     0.009    91.36   1.673E+00   
 CE-141     145.12       137.       -11.    -0.006   150.85  -2.577E-01   
 Ba-140     162.76       116.        -8.    -0.004   193.82  -1.520E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      162.86       104.       -10.    -0.006   143.01  -2.411E+00   
 CE-139     163.01        57.        -7.    -0.004   165.48  -9.770E-02   
 TH-229     192.80       127.       -15.    -0.008   110.51  -4.368E+00   
 U-235      206.12       133.       -10.    -0.006   164.22  -2.721E+00   
 TH-229     211.94        94.         4.     0.002   339.52   1.875E+00   
 TH-227     233.94        18.        39.     0.022    21.99   4.708E+00   
 EU-152     244.15       138.       -21.    -0.012    82.67  -4.162E+00   
 TH-227     255.93        78.        -3.    -0.002   372.04  -7.549E-01   
 Hg-203     278.96        79.       -11.    -0.006   123.19  -2.143E-01   
 I-131      284.71        52.        -1.    -0.001   809.85  -3.463E-01   
 Ir-192     295.95       130.        -3.    -0.002   465.19  -1.996E-01   
 PA-231     302.75        33.         9.     0.005   100.88   6.016E+00   
 PA-233     302.78        33.         8.     0.005   102.07   2.359E+00   
 Ba-140     305.63        50.        -1.    -0.001   714.43  -5.760E-01   
 BI-210M    305.63        50.        -1.    -0.001   715.75  -8.809E-02   
 Ir-192     308.46        53.         4.     0.002   284.79   2.052E-01   
 PA-233     311.82        49.         4.     0.002   254.19   1.967E-01   
 Ir-192     316.78        31.         7.     0.004   120.01   1.428E-01   
 CR-51      320.44        42.        -4.    -0.002   230.13  -7.492E-01   
 La-140     328.11        41.        14.     0.008    67.93   1.321E+00   
 Cs-136     340.03        99.       -16.    -0.009    91.03  -6.506E-01   
 HF-181     348.96        24.         3.     0.002   224.71   4.060E-01   
 BA-133     359.31        13.        10.     0.005    61.13   3.117E-01   
 I-131      363.86        35.         6.     0.004   137.56   1.542E-01   
 BA-133     382.10        25.         7.     0.004   107.02   1.625E+00   
 SN-113     389.55        38.         1.     0.001   827.86   3.458E-02   
 SB-125     428.25        30.         4.     0.002   179.52   3.380E-01   
 pm-146     453.81        41.         5.     0.003   174.98   1.920E-01   
 SB-125     463.09        32.        15.     0.008    60.55   3.314E+00   
 Ir-192     467.62        36.         4.     0.002   240.14   1.659E-01   
 HF-181     482.20        27.         6.     0.003   127.64   1.847E-01   
 La-140     487.15        26.         6.     0.003   130.48   3.143E-01   
 RH-106     510.86        34.        59.     0.033    18.98   7.535E+00   
 Nd-147     531.30        25.        -3.    -0.002   229.84  -6.333E-01   
 Ba-140     535.06        19.        -1.     0.000   861.71  -7.855E-02   
 CS-134     562.55        31.        -3.    -0.002   251.71  -1.052E+00   
 CS-134     569.80        37.        -1.    -0.001   610.52  -2.527E-01   
 PA-234     569.94        37.        -2.    -0.001   546.46  -5.312E-01   
 BI-207     569.77        38.        -2.    -0.001   402.09  -6.187E-02   
 CS-134     604.71       559.         4.     0.002   786.35   1.252E-01   
 RU-103     609.19        26.       155.     0.086     9.30   7.775E+01   
 AG-108M    611.93        66.       -16.    -0.009    74.35  -5.310E-01   
 PM-144     617.73        29.         1.     0.001   572.70   3.942E-02   
 RH-106     623.99        19.         4.     0.002   156.29   1.222E+00   
 AG-110M    658.70        23.         5.     0.003   133.45   1.717E-01   
 CS-137     661.65        30.        -3.    -0.002   283.51  -1.014E-01   
 PM-144     694.06        26.        -5.    -0.003   143.05  -1.710E-01   
 NB-94      702.65        26.         4.     0.002   205.48   1.192E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage 16
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     723.22        42.        -8.    -0.004   120.70  -2.408E+00   
 AG-108M    723.23        42.        -8.    -0.004   120.69  -2.867E-01   
 EU-154     723.15        40.        -7.    -0.004   128.43  -1.183E+00   
 ZR-95      724.21        39.        -5.    -0.003   170.04  -3.982E-01   
 pm-146     735.33        23.         6.     0.003   122.96   8.593E-01   
 pm-146     746.41        24.         2.     0.001   291.47   2.396E-01   
 ZR-95      757.34        33.         4.     0.002   203.28   2.581E-01   
 AG-110M    766.98        43.        -7.    -0.004   136.34  -1.090E+00   
 PA-234M    766.10        32.         3.     0.001   309.95   3.068E+01   
 CS-134     802.09        18.         5.     0.003   139.13   1.872E+00   
 CO-58      810.92        26.        -1.    -0.001   500.67  -5.220E-02   
 La-140     815.55        27.        -3.    -0.001   291.49  -3.987E-01   
 Cs-136     818.82        25.         1.     0.001   506.28   5.084E-02   
 MN-54      835.05        22.         4.     0.002   184.47   1.375E-01   
 NB-94      871.32        21.        -2.    -0.001   291.18  -8.575E-02   
 PA-234     881.50        24.        -4.    -0.002   166.82  -2.773E+00   
 PA-234     879.31         8.         1.     0.000   684.99   2.330E-01   
 AG-110M    884.79        15.         8.     0.004    81.29   4.016E-01   
 EU-152     963.27        40.        -7.    -0.004   137.96  -1.888E+00   
 EU-154     996.35        22.         3.     0.002   209.06   1.303E+00   
 PA-234M   1000.72        21.         3.     0.002   243.44   1.369E+01   
 EU-154    1004.72        27.        -6.    -0.003   140.75  -1.293E+00   
 Co-56     1038.54        31.        -4.    -0.002   186.65  -1.332E+00   
 BI-207    1063.37        33.        -2.    -0.001   437.29  -1.122E-01   
 FE-59     1099.09        32.        -4.    -0.002   201.85  -3.285E-01   
 EU-152    1115.57        20.         2.     0.001   348.00   6.164E-01   
 ZN-65     1116.77        59.       -12.    -0.007    95.55  -1.082E+00   
 Sc-46     1120.04        22.        23.     0.013    36.06   1.049E+00   
 NA-22     1273.42        28.         1.     0.001   543.00   7.139E-02   
 EU-154    1273.40        28.         1.     0.001   555.28   1.983E-01   
 CO-60     1331.50        12.         2.     0.001   306.12   8.702E-02   
 AG-110M   1384.16         9.         2.     0.001   184.47   5.494E-01   
 EU-152    1409.23        13.         1.     0.001   449.92   3.036E-01   
 Co-56     1768.21         8.        -2.    -0.001   213.23  -8.584E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                8.42E+00
 NA-22  #A    7.1387E-02    7.1387E-02    5.430E+02%                1.40E+00
 K-40         2.5070E+02    2.5070E+02    4.853E+00%                1.06E+01
 Sc-46  #A    5.2933E-01    5.2934E-01    3.606E+01%                1.05E+00
 CR-51  #A   -7.4923E-01   -7.4925E-01    2.301E+02%                6.04E+00
 MN-54  #A    1.3750E-01    1.3750E-01    1.845E+02%                9.02E-01
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 FE-59  #A   -3.2850E-01   -3.2850E-01    2.019E+02%                2.34E+00
 Co-56  #A   -2.7227E-02   -2.7227E-02    1.040E+03%                1.03E+00
 CO-57  #A   -7.8965E-02   -7.8965E-02    2.594E+02%                7.00E-01
 CO-58  #A   -5.2198E-02   -5.2199E-02    5.007E+02%                9.47E-01
 CO-60  #A    8.7024E-02    8.7024E-02    3.061E+02%                9.92E-01
 ZN-65  #A   -1.0819E+00   -1.0819E+00    9.555E+01%                3.49E+00
 NB-94  #A    1.1917E-01    1.1917E-01    2.055E+02%                8.69E-01
 ZR-95  #A    2.5810E-01    2.5810E-01    2.033E+02%                1.85E+00
 NB-95  #A   -4.9852E-04   -4.9853E-04    5.456E+04%                9.89E-01
 RU-103 #A   -1.0144E-03   -1.0144E-03    1.927E+04%                7.18E-01
 RH-106 #A    1.2224E+00    1.2224E+00    1.563E+02%                6.78E+00
 AG-108M#A   -9.0421E-05   -9.0421E-05    1.929E+05%                6.42E-01
 AG-110M#A    3.0679E-01    3.0679E-01    8.059E+01%                1.11E+00
 SN-113 #A    3.4583E-02    3.4583E-02    8.279E+02%                1.03E+00
 SB-124 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.45E-01
 SB-125 #A    1.1156E+00    1.1156E+00    6.055E+01%                2.13E+00
 I-131  #A    1.5418E-01    1.5418E-01    1.376E+02%                7.35E-01
 Gd-153 #A    7.2554E-01    7.2554E-01    7.920E+01%                1.91E+00
 Ga-68  #A   -4.5836E-02   -4.6338E-02    2.856E+04%                4.79E+01
 Tc-99m #     5.0812E-01    5.0916E-01    3.000E+01%                4.63E-01
 BA-133 #A    3.1167E-01    3.1167E-01    6.113E+01%                6.22E-01
 CS-134 #A    2.6806E-01    2.6806E-01    1.391E+02%                3.32E+00
 CS-137 #A   -1.0137E-01   -1.0137E-01    2.835E+02%                1.02E+00
 CE-139 #A   -9.7698E-02   -9.7698E-02    1.655E+02%                5.58E-01
 Ba-140 #A   -7.8545E-02   -7.8548E-02    8.617E+02%                2.50E+00
 La-140 #A    2.5508E-01    2.5509E-01    6.793E+01%                4.73E-01
 CE-141 #A   -2.5769E-01   -2.5770E-01    1.509E+02%                1.32E+00
 CE-144 #A   -8.5729E-01   -8.5729E-01    1.821E+02%                5.32E+00
 PM-144 #A   -1.7098E-01   -1.7099E-01    1.430E+02%                8.55E-01
 EU-152 #A    2.2284E-01    2.2284E-01    3.480E+02%                2.62E+00
 EU-154 #A    3.5801E-01    3.5801E-01    2.091E+02%                5.25E+00
 EU-155 #A   -7.7873E-01   -7.7873E-01    9.486E+01%                2.48E+00
 HF-181 #A    2.5610E-01    2.5610E-01    9.564E+01%                8.19E-01
 Ta-182  A    5.0616E-01    5.0616E-01    2.714E+02%                4.80E+00
 Hg-203 #A   -2.1431E-01   -2.1431E-01    1.232E+02%                8.97E-01
 TL-208       3.7092E+00    3.7092E+00    1.206E+01%                6.93E-01
 pm-146 #A    3.2891E-01    3.2891E-01    1.205E+02%                2.51E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.39E+00
 Cd-113m#B   -5.6336E+01   -5.6336E+01    4.810E+03%                9.64E+03
 Cd-109  A    6.3708E+00    6.3708E+00    7.486E+01%                1.58E+01
 PB-210 #A    1.5151E+01    1.5151E+01    4.290E+01%                2.07E+01
 PB-212       9.3107E+00    9.3107E+00    7.466E+00%                1.45E+00
 PB-214       1.0839E+01    1.0839E+01    7.994E+00%                1.38E+00
 BI-207 #A   -6.1874E-02   -6.1874E-02    4.021E+02%                8.84E-01
 BI-212  A    6.4222E+00    6.4222E+00    5.454E+01%                1.13E+01
 BI-214       1.1610E+01    1.1610E+01    9.354E+00%                1.61E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.38E+00
 RA-224  A    1.0346E+01    1.0346E+01    6.074E+01%                2.07E+01
 AC-228       9.6366E+00    9.6366E+00    1.173E+01%                1.82E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:47:56 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140467.An1             
                                                                                 
 TH-227 #     4.7082E+00    4.7082E+00    2.199E+01%                2.67E+00
 TH-229 #A   -4.3683E+00   -4.3683E+00    1.105E+02%                1.63E+01
 TH-234 #A    1.0069E+01    1.0069E+01    3.546E+01%                2.16E+01
 PA-231 #A    2.6742E+00    2.6742E+00    1.009E+02%                2.50E+01
 PA-233 #A    5.1442E-01    5.1442E-01    1.021E+02%                1.75E+00
 PA-234 #A   -1.0237E+00   -1.0237E+00    1.188E+02%                4.09E+00
 PA-234M#A    1.8105E+01    1.8105E+01    1.971E+02%                1.20E+02
 U-235  #A    1.6733E+00    1.6733E+00    9.136E+01%                5.13E+00
 AM-241 #A    9.6894E-01    9.6894E-01    7.404E+01%                2.38E+00
 Np-237       4.9991E+00    4.9991E+00    2.849E+01%                4.40E+00
 Ir-192 #A    1.6143E-01    1.6144E-01    1.200E+02%                5.92E-01
 Cs-136 #A    5.0838E-02    5.0840E-02    5.063E+02%                9.34E-01
 Np-239  A    6.6788E-01    6.6802E-01    7.954E+01%                1.78E+00
 Nd-147 #A   -6.3330E-01   -6.3332E-01    2.298E+02%                5.19E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     3.176E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 3.1757074E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140506 
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_160-5428-A-4-D 
             Detector: Ge 5 SN/157        
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: 160-5428-A-4-D
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 08:15         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 08:16:08      Real Time: 1806   sec
        Analysis Time: 3/5/2014 08:46         Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.404E+00    1.404E+00    1.145E+01
NA-22     -2.232E-02         2533.0     5.654E-01    5.654E-01    2.120E+00
K-40       3.035E+02            5.8     1.770E+01    2.355E+01    1.177E+01
Sc-46      4.823E-01           52.7     2.542E-01    2.554E-01    1.603E+00
CR-51     -7.915E-02         2869.0     2.271E+00    2.271E+00    8.297E+00
MN-54      2.278E-01          159.6     3.637E-01    3.639E-01    1.310E+00
FE-59     -3.111E-01          306.5     9.535E-01    9.536E-01    3.470E+00
Co-56     -2.479E-01          174.3     4.322E-01    4.324E-01    1.544E+00
CO-57      2.310E-01          107.8     2.490E-01    2.493E-01    8.560E-01
CO-58     -1.602E-01          225.2     3.608E-01    3.608E-01    1.320E+00
CO-60      2.421E-01          121.9     2.951E-01    2.954E-01    7.427E-01
ZN-65     -1.461E+00          113.0     1.650E+00    1.651E+00    5.645E+00
NB-94     -2.264E-03        14810.0     3.353E-01    3.353E-01    1.267E+00
ZR-95     -2.426E-02          187.8     4.557E-02    4.558E-02    2.203E+00
NB-95     -2.471E-01          182.9     4.521E-01    4.522E-01    1.603E+00
RU-103     3.285E-01           86.0     2.823E-01    2.828E-01    9.636E-01
RH-106     2.909E-02         9201.0     2.677E+00    2.677E+00    1.026E+01
AG-108M   -2.921E-02          923.5     2.698E-01    2.698E-01    9.991E-01
AG-110M    1.780E-01          335.7     5.975E-01    5.975E-01    2.186E+00
SN-113     5.332E-02          696.6     3.715E-01    3.715E-01    1.364E+00
SB-124    -7.316E-02          418.2     3.059E-01    3.060E-01    1.130E+00
SB-125     1.015E+00           74.4     7.547E-01    7.565E-01    3.562E+00
I-131     -2.612E-01          144.5     3.775E-01    3.777E-01    1.308E+00
Gd-153     1.822E-01          345.7     6.299E-01    6.300E-01    2.191E+00
Ga-68     -1.066E+01          187.1     1.995E+01    1.996E+01    7.117E+01
Tc-99m    -3.986E-03         5667.0     2.259E-01    2.259E-01    7.948E-01
BA-133    -4.341E-01          101.9     4.423E-01    4.429E-01    1.514E+00
CS-134     1.274E-01          357.2     4.550E-01    4.550E-01    1.366E+00
CS-137    -3.619E-01         8540.0     3.091E+01    3.091E+01    1.786E+00
CE-139    -2.612E-01          115.1     3.005E-01    3.015E-01    1.018E+00
Ba-140    -1.896E-01          353.9     6.709E-01    6.709E-01    4.578E+00
La-140     4.464E-01           47.8     2.135E-01    2.148E-01    1.847E+00
CE-141     2.620E-01          172.4     4.517E-01    4.519E-01    1.548E+00
CE-144     2.494E+00           66.5     1.658E+00    1.663E+00    5.484E+00
PM-144    -2.301E-01          183.3     4.218E-01    4.219E-01    1.496E+00
EU-152     1.276E-01           97.9     1.249E-01    1.250E-01    3.704E+00
EU-154     5.168E-02          124.8     6.452E-02    6.457E-02    1.291E+01
EU-155     1.573E+00           43.5     6.836E-01    6.891E-01    2.900E+00
HF-181     5.231E-01           60.3     3.154E-01    3.166E-01    1.289E+00
Ta-182     1.625E+00          118.5     1.926E+00    1.927E+00    6.665E+00
Hg-203     2.620E-01           86.9     2.276E-01    2.281E-01    7.743E-01
TL-208     5.175E+00           12.0     6.204E-01    6.760E-01    7.284E-01
pm-146     1.886E-01          231.3     4.361E-01    4.362E-01    3.713E+00
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y-88       4.940E-01           89.1     4.402E-01    4.409E-01    1.509E+00
Cd-113m   -3.669E+03          125.0     4.587E+03    4.593E+03    1.571E+04
Cd-109    -9.243E+00           85.4     7.889E+00    7.906E+00    2.631E+01
PB-210     1.607E+01           49.8     8.001E+00    8.056E+00    2.458E+01
PB-212     9.165E+00            9.2     8.400E-01    1.028E+00    1.665E+00
PB-214     9.766E+00           10.4     1.013E+00    1.133E+00    2.583E+00
BI-207     0.000E+00         1000.0     2.022E-01    2.022E-01    1.315E+00
BI-212     1.032E+01           51.3     5.297E+00    5.324E+00    1.683E+01
BI-214     1.000E+01           11.6     1.159E+00    1.271E+00    2.036E+00
BI-210M    0.000E+00         1000.0     4.058E-01    4.058E-01    1.724E+00
RA-224     1.173E+01           59.0     6.921E+00    6.962E+00    2.269E+01
AC-228     1.075E+01           14.5     1.561E+00    1.654E+00    1.860E+00
TH-227     2.702E+00           67.3     1.818E+00    1.826E+00    5.886E+00
TH-229     9.176E+00           32.8     3.006E+00    3.095E+00    1.510E+01
TH-234     1.726E+01           25.1     4.340E+00    4.432E+00    2.812E+01
PA-231     3.866E+00           85.1     3.291E+00    3.298E+00    3.455E+01
PA-233     1.064E-01           71.2     7.575E-02    7.597E-02    2.909E+00
PA-234    -4.505E-01          261.3     1.177E+00    1.177E+00    4.061E+00
PA-234M    8.325E+01           53.3     4.438E+01    4.458E+01    1.489E+02
U-235      2.217E+00           84.1     1.864E+00    1.867E+00    6.751E+00
AM-241    -2.860E-01         3678.0     1.052E+01    1.052E+01    2.768E+00
Np-237     4.302E+00           46.9     2.020E+00    2.034E+00    6.541E+00
Ir-192     1.865E+00           14.5     2.702E-01    2.919E-01    1.059E+00
Cs-136    -2.822E-01          148.8     4.200E-01    4.203E-01    1.489E+00
Np-239     9.889E-01           83.4     8.246E-01    8.267E-01    2.763E+00
Nd-147     2.408E-01          363.8     8.758E-01    8.759E-01    8.209E+00
-----------------------------------------------------------------------------
Total      5.236E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Sample description                                             
      104501_Gamma_160-5428-A-4-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140506.An1

 Acquisition information
        Start time:                 3/5/2014 8:16:08 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 8:15:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1420

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.66       22.  29.85   0.78  1.788E-02    46.54   4.250    PBC<MDA PB210 
    50.94        8. 137.49   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    63.09       57.  33.42   0.67  2.703E-02    63.29   3.810    PBC<MDA TH234 
    74.85       88.  18.39   0.81  3.152E-02
    77.07      153.  10.67   0.81  3.218E-02
    81.36       10. 160.11   0.82  3.320E-02    80.99  34.060    PBC<MDA BA133 
    87.07       35.  46.94   0.82  3.435E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.835E+00 EU155 
    87.07       35.  46.89   0.82  3.436E-02    86.49  13.100  4.307E+00 Np237 
                                                86.54  30.700  1.837E+00 EU155 
    90.60        3. 511.54   0.83  3.508E-02    91.10  28.300    PBC<MDA Nd147 
    92.61       76.  20.03   0.76  3.527E-02    92.59   5.584  1.562E+01 TH234 
    93.20        6. 245.61   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    97.16        4. 345.66   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
   105.69       16.  73.17   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.112E+00 Np239 
   105.76       15.  83.38   0.84  3.620E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  9.889E-01 Np239 
   122.36        7. 199.64   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.260E-01 CO57  
   122.37        7. 186.38   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.340E-01 CO57  
   123.35       10. 124.84   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  3
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   133.55       17.  66.47   0.87  3.487E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.494E+00 CE144 
                                               133.02  43.300  6.379E-01 HF181 
   133.57       17.  67.35   0.87  3.492E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.471E+00 CE144 
                                               136.47  10.680  2.589E+00 CO57  
   134.00        7. 108.46   0.88  3.457E-02   136.47  10.680    PBC<MDA CO57  
                                               136.30   5.850  1.839E+00 HF181 
   136.29        4. 240.56   0.88  3.458E-02
   143.87       10. 135.58   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  1.461E+00 U235  
   145.85        8. 172.41   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   164.14       11.  99.44   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
                                               163.38   5.080  3.848E+00 U235  
   186.24       60.  25.61   0.44  2.847E-02
   192.67        1. 781.24   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   209.45       30.  32.76   0.95  2.569E-02   210.85   2.990  2.188E+01 TH229 
   234.95       14.  67.26   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.65      170.   8.94   0.98  2.319E-02   238.63  43.300  9.166E+00 PB212 
   241.00       20.  58.99   0.98  2.300E-02   240.99   4.100    PBC<MDA RA224 
   242.08       35.  32.35   0.98  2.292E-02   242.00   7.430    PBC<MDA PB214 
   277.39       18.  35.49   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   279.30        8.  86.88   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   295.17       84.  13.30   0.88  1.944E-02   295.09  19.300  1.161E+01 PB214 
                                               295.95  30.160  8.007E+00 Ir192 
                                               295.95  30.160  8.007E+00 Ir192 
   300.41       18.  48.42   0.26  1.918E-02   300.03   3.280    PBC<MDA PB212 
   300.55       11.  85.14   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.274E+01 PA231 
                                               300.18   6.200  5.056E+00 PA233 
   300.55       11.  85.13   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.274E+01 PA231 
                                               300.18   6.200  5.056E+00 PA233 
   304.97        1. 700.74   1.04  1.893E-02   302.85  18.330    PBC<MDA BA133 
                                               304.85   4.290  7.543E-01 Ba140 
   327.80       18.  47.82   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   337.86       44.  24.48   0.95  1.736E-02   338.32  12.010  1.172E+01 AC228 
   344.99       11.  60.30   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
                                               345.83  15.070  2.350E+00 HF181 
   351.90      107.  14.04   1.06  1.680E-02   351.93  37.600  8.818E+00 PB214 
   385.62        1. 883.50   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   394.57        1. 696.62   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   454.04        2. 303.33   1.18  1.360E-02   453.88  65.000    PBC<MDA pm146 
   462.59       10.  74.39   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   482.16        1. 462.60   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  7.635E-02 HF181 
   496.97        7.  85.95   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  3.285E-01 RU103 
   511.85       12.  74.72   1.23  1.230E-02   511.86  20.000    PBC<MDA RH106 
   531.61        1. 517.32   1.25  1.193E-02   531.00  13.000    PBC<MDA Nd147 
   569.19        1. 565.86   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.379E-01 PA234 
                                               569.70  97.740  6.193E-02 BI207 
   583.22       87.  11.99   1.01  1.103E-02   583.02  84.500  5.175E+00 TL208 
   609.29       81.  12.73   1.32  1.062E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  7.337E+01 RU103 
                                               610.30   5.750  7.337E+01 RU103 
   609.31       89.  10.63   1.62  1.063E-02   609.31  46.090  1.012E+01 BI214 
                                               610.30   5.750  8.125E+01 RU103 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   724.14        2. 307.14   1.42  9.202E-03   724.20  44.150    PBC<MDA ZR95  
   727.48       13.  51.32   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   747.04        2. 349.20   1.44  8.965E-03   747.16  34.000    PBC<MDA pm146 
   767.91       11.  53.31   1.45  8.776E-03   766.41   0.294    PBC<MDA PA234M
                                               766.41   0.294  2.343E+02 PA234M
   802.17        2. 357.15   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   836.14        3. 159.64   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   884.66        2. 335.69   1.55  7.781E-03   884.68  72.680    PBC<MDA AG110M
   899.52        6.  89.11   1.56  7.684E-03   898.04  93.700    PBC<MDA y88   
   910.79       41.  15.62   0.40  7.591E-03   911.07  29.000  1.035E+01 AC228 
   968.57       40.  15.81   0.44  7.209E-03   968.97  17.460  1.766E+01 AC228 
  1000.45        3. 135.84   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
                                              1001.00   0.837  3.021E+01 PA234M
  1111.10        3. 191.08   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1119.93       24.  27.62   1.72  6.381E-03  1120.29  15.100  1.380E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.16       13.  52.71   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.155E+00 Sc46  
                                              1121.30  34.900  3.312E+00 Ta182 
  1120.94        7. 118.52   1.72  6.376E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.625E+00 Ta182 
  1172.16        5. 121.91   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1407.69        3. 151.08   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.66      297.   5.76   1.84  5.103E-03  1460.83  10.670  3.034E+02 K40   
  1764.54       12.  32.22   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.03    74.85       100.        90. 2.855E+03   21.94   1.087  -      s 
   307.95    77.08        65.       137. 4.257E+03   12.86   0.747  -        
   744.94   186.24        45.        60. 2.096E+03   25.61   0.438  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  5
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.17    46.66        44.        22.     0.012    29.85   0.779 
 TH-227    203.32    50.94        58.         8.     0.004   137.49   0.787s
 TH-234    251.94    63.09       113.        39.     0.022    33.42   0.674 
 BA-133    325.08    81.36       123.        10.     0.006   160.11   0.819s
 Np-237    347.94    87.07       116.        35.     0.019    46.94   0.825s
 EU-155    347.96    87.07       116.        35.     0.019    46.89   0.825s
 Cd-109    353.43    88.44       163.       -22.    -0.012    85.35   0.826s
 Nd-147    362.10    90.60        97.         3.     0.002   511.54   0.829s
 TH-234    370.05    92.59        71.        53.     0.029    18.06   0.831D
 AC-228    373.09    93.35       120.         6.     0.004   245.61   0.832D
 Gd-153    388.36    97.16        72.         4.     0.002   345.66   0.836 
 Gd-153    412.31   103.15        67.        -8.    -0.004   149.47   0.842s
 EU-155    422.51   105.69        64.        16.     0.009    73.17   0.844s
 Np-239    422.77   105.76        67.        15.     0.008    83.38   0.845s
 EU-152    489.23   122.36        93.         7.     0.004   199.64   0.861s
 CO-57     489.27   122.37        91.         7.     0.004   186.38   0.861s
 EU-154    493.18   123.35        75.        10.     0.006   124.84   0.862s
 PA-234    524.87   131.27        87.        -5.    -0.003   261.29   0.871s
 HF-181    534.11   133.57        59.        17.     0.010    67.35   0.872 
 CE-144    534.02   133.55        58.        17.     0.010    66.47   0.873 
 HF-181    544.99   136.29        49.         4.     0.002   240.56   0.876s
 CO-57     535.81   134.00        23.         7.     0.004   108.46   0.876s
 U-235     575.34   143.87        82.        10.     0.005   135.58   0.883s
 CE-141    583.27   145.85        82.         8.     0.004   172.41   0.885s
 U-235     656.45   164.14        53.        11.     0.006    99.44   0.903s
 CE-139    663.46   165.89        86.       -12.    -0.007   115.07   0.905s
 TH-229    770.69   192.67        42.         1.     0.001   781.24   0.933s
 U-235     821.41   205.35        53.        -4.    -0.002   279.28   0.945s
 TH-229    837.84   209.45        34.        30.     0.017    32.76   0.950s
 TH-227    939.90   234.95        36.        14.     0.008    67.26   0.975s
 PB-212    954.64   238.63        35.       166.     0.092     8.94   0.978D
 RA-224    964.06   240.99        59.        20.     0.011    58.99   0.980D
 PB-214    968.10   242.00        50.        27.     0.015    37.42   0.981D
 EU-152    978.45   244.58        52.        -5.    -0.003   217.73   0.984s
 Cd-113m  1056.70   264.13        52.        -8.    -0.005   125.03   1.002s
 TL-208   1109.33   277.28        12.        18.     0.010    35.49   1.016D
 Hg-203   1117.01   279.20        19.         8.     0.004    86.88   1.018D
 I-131    1131.84   282.91        35.        -4.    -0.002   214.85   1.022s
 PB-214   1180.92   295.17        21.        78.     0.044    13.30   0.884 
 Ir-192   1181.06   295.20        26.        79.     0.044    14.49   1.034s
 PB-212   1201.89   300.41        20.        18.     0.010    48.42   0.263s
 PA-231   1202.44   300.55        37.        11.     0.006    85.14   1.038s
 PA-233   1202.45   300.55        37.        11.     0.006    85.13   1.038s
 PA-231   1209.42   302.29        45.        -4.    -0.002   265.12   1.040s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  6
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1218.66   304.60        26.        -2.    -0.001   482.15   1.040s
 Ba-140   1220.14   304.97        29.         1.     0.001   700.74   1.042s
 PA-233   1252.25   312.99        48.        -9.    -0.005   114.16   1.049s
 Ir-192   1265.20   316.23        35.        -2.    -0.001   343.62   1.053s
 La-140   1311.51   327.80        28.        18.     0.010    47.82   1.065s
 AC-228   1351.79   337.86        18.        44.     0.024    24.48   0.950 
 Cs-136   1358.36   339.51        54.       -12.    -0.007    89.09   1.076s
 EU-152   1374.99   343.66        35.        -9.    -0.005    99.09   1.080s
 HF-181   1380.30   344.99        16.        11.     0.006    60.30   1.081s
 PB-214   1407.96   351.90        33.       100.     0.056    14.04   1.061 
 BA-133   1416.26   353.97        30.        -8.    -0.004   101.89   1.091s
 I-131    1458.06   364.42        38.        -6.    -0.003   144.54   1.099s
 BA-133   1542.91   385.62        20.         1.     0.000   883.50   1.117s
 SN-113   1578.72   394.57        21.         1.     0.001   696.62   1.125s
 AG-108M  1734.47   433.49        19.        -1.     0.000   923.51   1.164s
 pm-146   1816.70   454.04        21.         2.     0.001   303.33   1.182s
 SB-125   1850.91   462.59        22.        10.     0.005    74.39   1.191s
 Ir-192   1874.84   468.57        34.        -5.    -0.003   174.28   1.195s
 HF-181   1929.20   482.16        21.         1.     0.001   462.60   1.208s
 RU-103   1988.47   496.97        14.         7.     0.004    85.95   1.221s
 RH-106   2048.00   511.85        36.        12.     0.007    74.72   1.235s
 Nd-147   2127.07   531.61        19.         1.     0.001   517.32   1.252s
 Ba-140   2150.51   537.47        20.        -2.    -0.001   353.88   1.257s
 CS-134   2255.46   563.70        23.        -4.    -0.002   159.22   1.280s
 CS-134   2277.41   569.19        23.         1.     0.001   565.86   1.286s
 TL-208   2333.56   583.22         4.        87.     0.048    11.99   1.008s
 SB-124   2407.15   601.62        16.        -1.    -0.001   418.17   1.315s
 BI-214   2437.94   609.31        11.        89.     0.050    10.63   1.622s
 RU-103   2437.84   609.29        12.        81.     0.045    12.73   1.322s
 AG-108M  2461.66   615.24        21.        -1.    -0.001   512.38   1.325s
 SB-125   2544.62   635.98        20.        -3.    -0.002   196.14   1.344s
 I-131    2543.78   635.77        18.        -3.    -0.002   180.62   1.345s
 PM-144   2790.04   697.33        24.        -4.    -0.002   183.29   1.395s
 SB-124   2889.26   722.13        22.        -5.    -0.003   141.48   1.417s
 AG-108M  2889.26   722.13        22.        -5.    -0.003   141.43   1.417s
 EU-154   2889.58   722.21        22.        -5.    -0.003   133.20   1.418s
 ZR-95    2897.31   724.14        20.         2.     0.001   307.14   1.418s
 BI-212   2910.65   727.48        15.        13.     0.007    51.32   1.421s
 pm-146   2943.33   735.65        15.        -2.    -0.001   252.74   1.428s
 pm-146   2988.88   747.04        14.         2.     0.001   349.20   1.437s
 ZR-95    3027.15   756.60        12.        -2.    -0.001   216.33   1.445s
 NB-95    3063.17   765.61        23.        -4.    -0.002   182.91   1.453 
 PA-234M  3072.39   767.91        11.        11.     0.006    53.31   1.453s
 BI-212   3130.67   782.49        16.        -2.    -0.001   349.28   1.469s
 CS-134   3209.41   802.17        15.         2.     0.001   357.15   1.482s
 CO-58    3251.54   812.70        13.        -2.    -0.001   225.18   1.489s
 La-140   3262.88   815.54        17.        -2.    -0.001   367.43   1.493s
 Cs-136   3278.51   819.45        18.        -4.    -0.002   148.84   1.495s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54    3345.26   836.14        13.         3.     0.002   159.64   1.508s
 Co-56    3387.27   846.64        18.        -4.    -0.002   174.34   1.518s
 NB-94    3481.08   870.10        19.        -3.    -0.002   221.58   1.537s
 EU-154   3492.77   873.02        18.        -2.    -0.001   332.88   1.539s
 PA-234   3531.24   882.64        24.        -1.    -0.001   525.78   1.547s
 AG-110M  3539.33   884.66        18.         2.     0.001   335.69   1.548s
 Sc-46    3560.04   889.84        18.        -3.    -0.001   232.22   1.551s
 y-88     3598.75   899.52        13.         6.     0.004    89.11   1.558s
 AC-228   3643.83   910.79         0.        41.     0.023    15.62   0.400s
 AG-110M  3747.20   936.64        31.        -6.    -0.003   138.68   1.589s
 PA-234   3785.61   946.25        22.        -3.    -0.001   268.58   1.595s
 AC-228   3874.88   968.57         0.        40.     0.022    15.81   0.438s
 PA-234M  4002.36  1000.45         8.         3.     0.002   135.84   1.636s
 EU-154   4018.83  1004.57        16.        -4.    -0.002   156.60   1.639s
 Co-56    4151.92  1037.85        18.        -3.    -0.002   189.59   1.664s
 Cs-136   4192.76  1048.06        20.        -3.    -0.002   192.74   1.671s
 BI-207   4253.64  1063.29        17.        -3.    -0.002   210.48   1.683s
 Ga-68    4314.81  1078.59        20.        -4.    -0.002   187.13   1.692s
 FE-59    4393.97  1098.39        19.        -2.    -0.001   306.48   1.708 
 EU-152   4444.80  1111.10        16.         3.     0.002   191.08   1.717s
 ZN-65    4467.53  1116.79        42.        -9.    -0.005   112.96   1.720s
 BI-214   4481.52  1120.29        10.        24.     0.013    27.62   1.723D
 Sc-46    4481.02  1120.16        18.        13.     0.007    52.71   1.723s
 Ta-182   4485.57  1121.30        26.         7.     0.004   118.52   1.723D
 CO-60    4688.93  1172.16        19.         5.     0.003   121.91   1.760s
 Ta-182   4748.31  1187.02        13.        -1.    -0.001   510.66   1.771s
 FE-59    5156.48  1289.12        15.        -4.    -0.002   164.18   1.840 
 EU-152   5630.37  1407.69         6.         3.     0.001   151.08   1.914 
 K-40     5842.06  1460.66         4.       297.     0.165     5.76   1.835 
 BI-214   7056.26  1764.54         5.        12.     0.006    32.22   2.114s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C  -2.2318E-02                                      9.50E+02             
                          1274.53-2.232E-02 %(  2.120E+00 2.53E+03 9.99E+01 G  
 
K-40     N   3.0345E+02                                      4.66E+11             
                          1460.83 3.034E+02  (P 1.177E+01 5.76E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   4.8226E-01                                      8.38E+01             
                           889.28-1.909E-01 ?(  1.603E+00 2.32E+02 1.00E+02 G  
                          1120.55 1.155E+00  (  1.949E+00 5.27E+01 1.00E+02 G  
 
CR-51    F  -7.9149E-02                                      2.77E+01             
                           320.08-7.915E-02 %(  8.297E+00 2.87E+03 9.94E+00 G  
 
MN-54    C   2.2784E-01                                      3.12E+02             
                           834.85 2.278E-01 ?(  1.310E+00 1.60E+02 1.00E+02 G  
 
FE-59    F  -3.1112E-01                                      4.45E+01             
                          1099.25-3.111E-01  (  3.470E+00 3.06E+02 5.65E+01 G  
                          1291.60-8.094E-01 +   4.760E+00 1.64E+02 4.32E+01 G  
 
Co-56    C  -2.4788E-01                                      7.73E+01             
                           846.77-2.479E-01 ?(  1.544E+00 1.74E+02 9.99E+01 G  
                          1238.28 0.000E+00 +   1.057E+00 1.00E+03 6.61E+01 G  
                          1037.84-1.897E+00 +   1.291E+01 1.90E+02 1.41E+01 G  
                          1771.35 4.616E-04 %   1.176E+01 6.26E+05 1.55E+01  A 
 
CO-57    C   2.3096E-01                                      2.72E+02             
                           122.06 1.340E-01 ?(  8.560E-01 1.86E+02 8.56E+01 G  
                           136.47 1.008E+00 ?(  3.774E+00 1.08E+02 1.07E+01 G  
 
CO-58    C  -1.6021E-01                                      7.09E+01             
                           810.78-1.602E-01 ?(  1.320E+00 2.25E+02 9.95E+01 G  
 
CO-60    F   2.4208E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  7.427E-01 1.00E+03 1.00E+02 G  
                          1173.24 4.843E-01 ?(  2.065E+00 1.22E+02 9.99E+01 G  
 
ZN-65    F  -1.4605E+00                                      2.44E+02             
                          1115.55-1.460E+00 ?(  5.645E+00 1.13E+02 5.06E+01 G  
 
NB-94    I  -2.2638E-03                                      7.41E+06             
                           702.63-2.264E-03 %(  1.267E+00 1.48E+04 9.79E+01 G  
                           871.10-2.054E-01 +   1.637E+00 2.22E+02 9.99E+01 G  
 
ZR-95    I  -2.4258E-02                                      6.40E+01             
                           756.73-2.779E-01 ?(  2.203E+00 2.16E+02 5.45E+01 G  
                           724.20 2.886E-01 &(  3.217E+00 3.07E+02 4.42E+01 G  
 
NB-95    I  -2.4714E-01                                      6.40E+01             
                           765.79-2.471E-01  (  1.603E+00 1.83E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   3.2849E-01                                      3.93E+01             
                           497.05 3.285E-01  (  9.636E-01 8.59E+01 9.09E+01 G  
                           610.30 7.337E+01 ?   1.737E+01 1.27E+01 5.75E+00 GA 
 
RH-106   I   2.9093E-02                                      3.74E+02             
                           621.92 2.909E-02 &(  1.026E+01 9.20E+03 9.93E+00 G  
                          1050.36 1.672E+00 &   1.002E+02 1.57E+03 1.56E+00 G  
                           511.86 2.766E+00 ?   6.905E+00 7.47E+01 2.00E+01 GA 
 
AG-108M  C  -2.9214E-02                                      1.53E+05             
                           433.94-2.921E-02 ?(  9.991E-01 9.24E+02 9.05E+01 G  
                           722.94-3.270E-01 +   1.625E+00 1.41E+02 9.08E+01 G  
                           614.28-7.438E-02 +   1.395E+00 5.12E+02 8.98E+01 G  
 
AG-110M  F   1.7798E-01                                      2.50E+02             
                           884.68 1.780E-01 ?(  2.186E+00 3.36E+02 7.27E+01 G  
                           657.76 1.654E-02 %   1.409E+00 2.30E+03 9.46E+01 G  
                           937.49-1.305E+00 +   6.289E+00 1.39E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   8.755E+00 1.00E+03 2.43E+01 G  
                           763.94 1.309E-03 %   5.275E+00 1.05E+05 2.23E+01 G  
 
SN-113   F   5.3322E-02                                      1.15E+02             
                           391.69 5.332E-02 ?(  1.364E+00 6.97E+02 6.40E+01 G  
 
SB-124   F  -7.3160E-02                                      6.02E+01             
                           602.73-7.316E-02 ?(  1.130E+00 4.18E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-2.747E+00 +   1.365E+01 1.41E+02 1.08E+01 G  
 
SB-125   I   1.0146E+00                                      1.01E+03             
                           427.88 0.000E+00 ?(  3.562E+00 1.00E+03 2.96E+01 G  
                           600.50-4.353E-02 %   6.484E+00 3.98E+03 1.79E+01 G  
                           635.89-1.611E+00 +   1.130E+01 1.96E+02 1.13E+01 G  
                           463.37 3.883E+00 &(  9.670E+00 7.44E+01 1.05E+01 G  
 
I-131    I  -2.6119E-01                                      8.02E+00             
                           364.48-2.612E-01 ?(  1.308E+00 1.45E+02 8.17E+01 G  
                           284.30-1.807E+00 +   1.367E+01 2.15E+02 6.14E+00 G  
                           636.97-2.611E+00 +   1.688E+01 1.81E+02 7.17E+00 G  
 
Gd-153   F   1.8223E-01                                      2.42E+02             
                            97.50 1.822E-01 ?(  2.191E+00 3.46E+02 3.00E+01 G  
                           103.20-5.612E-01 +   2.876E+00 1.49E+02 2.18E+01 G  
 
Ga-68    C  -1.0660E+01                                      4.71E-02             
                          1077.40-1.066E+01 ?(  7.117E+01 1.87E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 10
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -3.9862E-03                                      2.51E-01             
                           140.51-3.986E-03 %(  7.948E-01 5.67E+03 8.93E+01 G  
 
BA-133   F  -4.3413E-01                                      3.85E+03             
                           356.00-4.341E-01 &(  1.514E+00 1.02E+02 6.20E+01 G  
                           302.85-2.433E-01 +   4.241E+00 4.82E+02 1.83E+01 G  
                           383.84 2.863E-01 +   9.339E+00 8.83E+02 8.94E+00 GA 
                            80.99 4.906E-01     2.670E+00 1.60E+02 3.41E+01 GA 
 
CS-134   I   1.2738E-01                                      7.54E+02             
                           604.71-9.557E-03 &(  1.366E+00 3.89E+03 9.76E+01 G  
                           795.87-2.311E-02 %   1.741E+00 2.02E+03 8.55E+01 G  
                           569.32 3.933E-01 ?(  8.110E+00 5.66E+02 1.54E+01 G  
                           801.95 1.195E+00 ?(  1.576E+01 3.57E+02 8.69E+00 G  
                           563.24-2.589E+00 +   1.455E+01 1.59E+02 8.35E+00 G  
 
CS-137   I  -3.6192E-01                                      1.10E+04             
                           661.66-3.619E-01 %(P 1.786E+00 4.21E+03 8.52E+01 G  
 
CE-139   F  -2.6115E-01                                      1.38E+02             
                           165.85-2.612E-01 ?(  1.018E+00 1.15E+02 7.99E+01 G  
 
Ba-140   I  -1.8957E-01                                      1.28E+01             
                           537.26-3.556E-01 ?(  4.578E+00 3.54E+02 2.44E+01 G  
                           162.66 3.038E-01 %   1.078E+01 1.00E+03 6.22E+00 G  
                           304.85 7.543E-01 ?(  1.911E+01 7.01E+02 4.29E+00 G  
 
La-140   I   4.4640E-01                                      1.28E+01             
                          1596.21-4.515E-02 %(  1.847E+00 1.03E+03 9.54E+01 G  
                           487.02-3.423E-02 %   2.489E+00 1.99E+03 4.55E+01 G  
                           328.76 2.756E+00 ?(  4.193E+00 4.78E+01 2.03E+01 G  
                           815.77-4.709E-01 +   6.348E+00 3.67E+02 2.33E+01 G  
 
CE-141   I   2.6200E-01                                      3.25E+01             
                           145.44 2.620E-01  (  1.548E+00 1.72E+02 4.82E+01 G  
 
CE-144   I   2.4944E+00                                      2.85E+02             
                           133.54 2.494E+00  (  5.484E+00 6.65E+01 1.11E+01 G  
 
PM-144   C  -2.3011E-01                                      3.63E+02             
                           696.54-2.301E-01 ?(  1.496E+00 1.83E+02 9.90E+01 G  
                           618.06 0.000E+00 +   1.283E+00 1.00E+03 9.91E+01 G  
                           476.81 1.206E-02 &   2.068E+00 4.52E+03 4.20E+01 G  
 
EU-152   F   1.2760E-01                                      4.94E+03             
                           344.29-1.097E+00 ?(  3.704E+00 9.91E+01 2.65E+01 G  
                          1112.07 1.983E+00 ?(  1.365E+01 1.91E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78 3.771E-01 ?(  2.583E+00 2.00E+02 2.86E+01 G  
                           778.92-5.605E-03 %   7.745E+00 3.47E+04 1.29E+01 G  
                           964.11-3.382E-02 %   1.451E+01 1.17E+04 1.46E+01 G  
                           244.69-1.545E+00 &   1.171E+01 2.18E+02 7.58E+00 G  
                          1408.00 1.273E+00     7.123E+00 1.51E+02 2.10E+01 GA 
 
EU-154   I   5.1678E-02                                      3.14E+03             
                           873.23-1.061E+00 ?(  1.291E+01 3.33E+02 1.23E+01 G  
                           123.10 3.865E-01  (  1.642E+00 1.25E+02 4.08E+01 G  
                          1274.54-7.219E-02 %   6.025E+00 2.23E+03 3.52E+01 G  
                           723.36-1.566E+00 +   7.300E+00 1.33E+02 2.02E+01 G  
                          1004.77-1.688E+00 +   9.430E+00 1.57E+02 1.80E+01 G  
                           996.33-3.171E-01 %   1.402E+01 1.16E+03 1.06E+01 G  
 
EU-155   I   1.5733E+00                                      1.81E+03             
                           105.31 1.191E+00 &(  2.900E+00 7.32E+01 2.12E+01 G  
                            86.54 1.837E+00 &(  2.790E+00 4.69E+01 3.07E+01 G  
 
HF-181   F   5.2309E-01                                      4.24E+01             
                           482.00 7.635E-02 ?(  1.289E+00 4.63E+02 8.05E+01 G  
                           133.02 6.320E-01  (  1.409E+00 6.74E+01 4.33E+01 G  
                           345.83 2.350E+00 ?(  4.622E+00 6.03E+01 1.51E+01 G  
                           136.30 1.157E+00 ?(  9.729E+00 2.41E+02 5.85E+00 G  
 
Ta-182   F   1.6247E+00                                      1.14E+02             
                          1121.30 1.625E+00  (  6.665E+00 1.19E+02 3.49E+01 G  
                          1221.41 2.036E-01 %   8.174E+00 1.09E+03 2.70E+01 G  
                          1189.05-5.837E-01 -   1.117E+01 5.11E+02 1.62E+01 G  
 
Hg-203   F   2.6196E-01                                      4.66E+01             
                           279.20 2.620E-01  (  7.743E-01 8.69E+01 8.15E+01 G  
 
TL-208   N   5.1750E+00                                      6.98E+02             
                           583.02 5.175E+00  (  7.284E-01 1.20E+01 8.45E+01 G  
                           277.28 7.917E+00 +   8.147E+00 3.55E+01 6.31E+00 G  
                           860.56 0.000E+00 -   1.229E+01 1.00E+03 1.24E+01 G  
 
pm-146   C   1.8858E-01                                      2.02E+03             
                           747.16 2.873E-01 ?(  3.713E+00 3.49E+02 3.40E+01 G  
                           735.72-6.161E-01 +   5.687E+00 2.53E+02 2.25E+01 G  
                           453.88 1.369E-01 ?(  1.504E+00 3.03E+02 6.50E+01 G  
 
y-88     F   4.9395E-01                                      1.07E+02             
                           898.04 4.939E-01 ?(  1.509E+00 8.91E+01 9.37E+01 G  
                          1836.06 0.000E+00 -   3.291E+00 1.00E+03 9.92E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m     -3.6688E+03                                      5.33E+03             
                           263.70-3.669E+03 ?(  1.571E+04 1.25E+02 6.00E-03   K
 
Cd-109   F  -9.2429E+00                                      4.53E+02             
                            88.04-9.243E+00 ?(  2.631E+01 8.54E+01 3.79E+00 G  
 
PB-210   N   1.6073E+01                                      8.14E+03             
                            46.54 1.607E+01  (P 2.458E+01 2.98E+01 4.25E+00 G  
 
PB-212   N   9.1654E+00                                      6.98E+02             
                           238.63 9.165E+00  (P 1.665E+00 8.94E+00 4.33E+01 G  
                           300.03 1.633E+01 +   2.056E+01 4.84E+01 3.28E+00 GA 
 
PB-214   N   9.7657E+00                                      5.84E+05             
                           351.93 8.818E+00  (P 2.583E+00 1.40E+01 3.76E+01 G  
                           295.09 1.161E+01  (P 3.527E+00 1.33E+01 1.93E+01 G  
                           242.00 8.757E+00   P 1.165E+01 3.74E+01 7.43E+00 GA 
 
BI-212   N   1.0322E+01                                      6.98E+02             
                           727.17 1.032E+01  (  1.683E+01 5.13E+01 7.55E+00 G  
                           785.42-8.460E+00 -   1.086E+02 3.49E+02 1.28E+00 GA 
 
BI-214   N   1.0003E+01                                      5.84E+05             
                           609.31 1.012E+01  (P 2.036E+00 1.06E+01 4.61E+01 G  
                          1120.29 1.380E+01 + P 1.009E+01 2.76E+01 1.51E+01 G  
                          1764.49 9.645E+00 ?(P 1.106E+01 3.22E+01 1.54E+01 G  
 
RA-224   N   1.1734E+01                                      6.98E+02             
                           240.99 1.173E+01  (  2.269E+01 5.90E+01 4.10E+00 G  
 
AC-228   N   1.0750E+01                                      2.10E+03             
                           911.07 1.035E+01  (  1.860E+00 1.56E+01 2.90E+01 G  
                           968.97 1.766E+01 +   3.253E+00 1.58E+01 1.75E+01 G  
                           338.32 1.172E+01  (  5.990E+00 2.45E+01 1.20E+01 G  
                            93.35 1.803E+00 -   1.516E+01 2.46E+02 5.56E+00 XA 
 
TH-227   N   2.7021E+00                                      7.95E+03             
                           235.97 2.642E+00 ?(  5.886E+00 6.73E+01 1.23E+01 G  
                            50.14 2.794E+00 &(  1.317E+01 1.37E+02 8.00E+00 G  
                           256.24 0.000E+00 -   1.460E+01 1.00E+03 7.00E+00 G  
 
TH-229   N   9.1764E+00                                      2.68E+06             
                           193.51 5.422E-01 ?(  1.510E+01 7.81E+02 4.40E+00 G  
                           210.85 2.188E+01 ?(  2.161E+01 3.28E+01 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 13
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   1.7262E+01                                      1.63E+12             
                            63.29 2.082E+01  (P 2.812E+01 3.34E+01 3.81E+00 G  
                            92.59 1.483E+01  (P 1.187E+01 1.81E+01 5.58E+00 G  
 
PA-231   N   3.8657E+00                                      1.20E+07             
                           302.65-3.714E+00 ?(  3.455E+01 2.65E+02 2.88E+00 G  
                           300.07 1.274E+01  (  3.657E+01 8.51E+01 2.46E+00 G  
 
PA-233   C   1.0639E-01                                      7.82E+08             
                           312.01-7.461E-01 ?(  2.909E+00 1.14E+02 3.60E+01 G  
                           300.18 5.056E+00  (  1.452E+01 8.51E+01 6.20E+00 G  
 
PA-234   N  -4.5053E-01                                      1.63E+12             
                           131.29-4.505E-01 ?(  4.061E+00 2.61E+02 1.80E+01 G  
                           946.02-1.418E+00 +   1.372E+01 2.69E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.566E+01 1.00E+03 8.20E+00 G  
                           883.24-9.895E-01 +   1.892E+01 5.26E+02 9.60E+00 G  
                           880.53-5.132E-01 %   2.836E+01 1.49E+03 6.00E+00 GA 
 
PA-234M  N   8.3249E+01                                      1.63E+12             
                          1001.00 3.021E+01 &(  1.489E+02 1.36E+02 8.37E-01 G  
                           766.41 2.343E+02 ?(  3.968E+02 5.33E+01 2.94E-01 G  
 
U-235    N   2.2173E+00                                      2.57E+11             
                           143.79 1.461E+00  (  6.751E+00 1.36E+02 1.10E+01 G  
                           205.33-1.584E+00 +   1.547E+01 2.79E+02 5.01E+00 G  
                           163.38 3.848E+00 &(  1.297E+01 9.94E+01 5.08E+00 G  
 
AM-241   T  -2.8598E-01                                      1.58E+05             
                            59.54-2.860E-01 %(P 2.768E+00 1.71E+03 3.59E+01 G  
 
Np-237   F   4.3023E+00                                      2.14E+06             
                            86.49 4.302E+00 &(  6.541E+00 4.69E+01 1.31E+01 G  
 
Ir-192   F   1.8649E+00                                      7.40E+01             
                           316.49-8.666E-02 ?(  1.059E+00 3.44E+02 8.70E+01 G  
                           468.06-3.953E-01 +   2.412E+00 1.74E+02 5.18E+01 G  
                           308.44 2.747E-02 &   2.426E+00 2.41E+03 3.18E+01 G  
                           295.95 7.497E+00 ?(  2.513E+00 1.45E+01 3.02E+01 G  
 
Cs-136   F  -2.8219E-01                                      1.30E+01             
                           818.50-2.822E-01 ?(  1.489E+00 1.49E+02 1.00E+02 G  
                          1048.07-3.481E-01 +   2.400E+00 1.93E+02 8.00E+01 G  
                           340.57-8.450E-01 +   2.536E+00 8.91E+01 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 14
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   9.8894E-01                                      2.36E+00             
                           103.70 0.000E+00 -   3.431E+00 1.00E+03 2.40E+01 X  
                           106.13 9.889E-01 &(  2.763E+00 8.34E+01 2.27E+01 G  
                            99.50-2.776E-03 %   4.399E+00 4.50E+04 1.50E+01 X  
 
Nd-147       2.4077E-01                                      1.11E+01             
                           531.00 4.314E-01 &(  8.209E+00 5.17E+02 1.30E+01 G  
                            91.10 1.532E-01 ?(  2.716E+00 5.12E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.94        58.         8.     0.004   137.49   2.794E+00   
 BA-133      81.36       123.        10.     0.006   160.11   4.906E-01   
 Np-237      87.07       116.        35.     0.019    46.94   4.302E+00   
 EU-155      87.07       116.        35.     0.019    46.89   1.837E+00   
 Cd-109      88.44       163.       -22.    -0.012    85.35  -9.243E+00   
 Nd-147      90.60        97.         3.     0.002   511.54   1.532E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 15
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153      97.16        72.         4.     0.002   345.66   1.822E-01   
 Gd-153     103.15        67.        -8.    -0.004   149.47  -5.612E-01   
 EU-155     105.69        64.        16.     0.009    73.17   1.191E+00   
 Np-239     105.76        67.        15.     0.008    83.38   9.889E-01   
 CO-57      122.37        91.         7.     0.004   186.38   1.340E-01   
 EU-154     123.35        75.        10.     0.006   124.84   3.865E-01   
 PA-234     131.27        87.        -5.    -0.003   261.29  -4.505E-01   
 HF-181     133.57        59.        17.     0.010    67.35   6.320E-01   
 CE-144     133.55        58.        17.     0.010    66.47   2.494E+00   
 HF-181     136.29        49.         4.     0.002   240.56   1.157E+00   
 CO-57      134.00        23.         7.     0.004   108.46   1.008E+00   
 U-235      143.87        82.        10.     0.005   135.58   1.461E+00   
 CE-141     145.85        82.         8.     0.004   172.41   2.620E-01   
 U-235      164.14        53.        11.     0.006    99.44   3.848E+00   
 CE-139     165.89        86.       -12.    -0.007   115.07  -2.612E-01   
 TH-229     192.67        42.         1.     0.001   781.24   5.422E-01   
 U-235      205.35        53.        -4.    -0.002   279.28  -1.584E+00   
 TH-229     209.45        34.        30.     0.017    32.76   2.188E+01   
 TH-227     234.95        36.        14.     0.008    67.26   2.642E+00   
 Cd-113m    264.13        52.        -8.    -0.005   125.03  -3.669E+03   
 I-131      282.91        35.        -4.    -0.002   214.85  -1.807E+00   
 Ir-192     295.20        26.        79.     0.044    14.49   7.497E+00   
 PA-231     300.55        37.        11.     0.006    85.14   1.274E+01   
 PA-233     300.55        37.        11.     0.006    85.13   5.056E+00   
 PA-231     302.29        45.        -4.    -0.002   265.12  -3.714E+00   
 BA-133     304.60        26.        -2.    -0.001   482.15  -2.433E-01   
 Ba-140     304.97        29.         1.     0.001   700.74   7.543E-01   
 PA-233     312.99        48.        -9.    -0.005   114.16  -7.461E-01   
 Ir-192     316.23        35.        -2.    -0.001   343.62  -8.666E-02   
 La-140     327.80        28.        18.     0.010    47.82   2.756E+00   
 Cs-136     339.51        54.       -12.    -0.007    89.09  -8.450E-01   
 HF-181     344.99        16.        11.     0.006    60.30   2.350E+00   
 BA-133     353.97        30.        -8.    -0.004   101.89  -4.341E-01   
 I-131      364.42        38.        -6.    -0.003   144.54  -2.612E-01   
 BA-133     385.62        20.         1.     0.000   883.50   2.863E-01   
 SN-113     394.57        21.         1.     0.001   696.62   5.332E-02   
 AG-108M    433.49        19.        -1.     0.000   923.51  -2.921E-02   
 pm-146     454.04        21.         2.     0.001   303.33   1.369E-01   
 SB-125     462.59        22.        10.     0.005    74.39   3.883E+00   
 Ir-192     468.57        34.        -5.    -0.003   174.28  -3.953E-01   
 HF-181     482.16        21.         1.     0.001   462.60   7.635E-02   
 RU-103     496.97        14.         7.     0.004    85.95   3.285E-01   
 RH-106     511.85        36.        12.     0.007    74.72   2.766E+00   
 Nd-147     531.61        19.         1.     0.001   517.32   4.314E-01   
 Ba-140     537.47        20.        -2.    -0.001   353.88  -3.556E-01   
 CS-134     563.70        23.        -4.    -0.002   159.22  -2.589E+00   
 CS-134     569.19        23.         1.     0.001   565.86   3.933E-01   
 SB-124     601.62        16.        -1.    -0.001   418.17  -7.316E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     609.29        12.        81.     0.045    12.73   7.337E+01   
 AG-108M    615.24        21.        -1.    -0.001   512.38  -7.438E-02   
 SB-125     635.98        20.        -3.    -0.002   196.14  -1.611E+00   
 I-131      635.77        18.        -3.    -0.002   180.62  -2.611E+00   
 PM-144     697.33        24.        -4.    -0.002   183.29  -2.301E-01   
 SB-124     722.13        22.        -5.    -0.003   141.48  -2.747E+00   
 AG-108M    722.13        22.        -5.    -0.003   141.43  -3.270E-01   
 EU-154     722.21        22.        -5.    -0.003   133.20  -1.566E+00   
 ZR-95      724.14        20.         2.     0.001   307.14   2.886E-01   
 BI-212     727.48        15.        13.     0.007    51.32   1.032E+01   
 pm-146     735.65        15.        -2.    -0.001   252.74  -6.161E-01   
 pm-146     747.04        14.         2.     0.001   349.20   2.873E-01   
 ZR-95      756.60        12.        -2.    -0.001   216.33  -2.779E-01   
 NB-95      765.61        23.        -4.    -0.002   182.91  -2.471E-01   
 PA-234M    767.91        11.        11.     0.006    53.31   2.343E+02   
 BI-212     782.49        16.        -2.    -0.001   349.28  -8.460E+00   
 CS-134     802.17        15.         2.     0.001   357.15   1.195E+00   
 CO-58      812.70        13.        -2.    -0.001   225.18  -1.602E-01   
 La-140     815.54        17.        -2.    -0.001   367.43  -4.709E-01   
 Cs-136     819.45        18.        -4.    -0.002   148.84  -2.822E-01   
 MN-54      836.14        13.         3.     0.002   159.64   2.278E-01   
 Co-56      846.64        18.        -4.    -0.002   174.34  -2.479E-01   
 NB-94      870.10        19.        -3.    -0.002   221.58  -2.054E-01   
 EU-154     873.02        18.        -2.    -0.001   332.88  -1.061E+00   
 PA-234     882.64        24.        -1.    -0.001   525.78  -9.895E-01   
 AG-110M    884.66        18.         2.     0.001   335.69   1.780E-01   
 Sc-46      889.84        18.        -3.    -0.001   232.22  -1.909E-01   
 y-88       899.52        13.         6.     0.004    89.11   4.939E-01   
 AG-110M    936.64        31.        -6.    -0.003   138.68  -1.305E+00   
 PA-234     946.25        22.        -3.    -0.001   268.58  -1.418E+00   
 PA-234M   1000.45         8.         3.     0.002   135.84   3.021E+01   
 EU-154    1004.57        16.        -4.    -0.002   156.60  -1.688E+00   
 Co-56     1037.85        18.        -3.    -0.002   189.59  -1.897E+00   
 Cs-136    1048.06        20.        -3.    -0.002   192.74  -3.481E-01   
 BI-207    1063.29        17.        -3.    -0.002   210.48  -3.217E-01   
 Ga-68     1078.59        20.        -4.    -0.002   187.13  -1.066E+01   
 FE-59     1098.39        19.        -2.    -0.001   306.48  -3.111E-01   
 ZN-65     1116.79        42.        -9.    -0.005   112.96  -1.460E+00   
 Sc-46     1120.16        18.        13.     0.007    52.71   1.155E+00   
 CO-60     1172.16        19.         5.     0.003   121.91   4.843E-01   
 FE-59     1289.12        15.        -4.    -0.002   164.18  -8.094E-01   
   P - Peakbackground subtraction

Page 233 of 434



      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 17
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                1.14E+01
 NA-22  #A   -2.2318E-02   -2.2318E-02    2.533E+03%                2.12E+00
 K-40         3.0345E+02    3.0345E+02    5.833E+00%                1.18E+01
 Sc-46  #A    4.8226E-01    4.8226E-01    5.271E+01%                1.60E+00
 CR-51  #A   -7.9147E-02   -7.9149E-02    2.869E+03%                8.30E+00
 MN-54  #A    2.2784E-01    2.2784E-01    1.596E+02%                1.31E+00
 FE-59  #A   -3.1111E-01   -3.1112E-01    3.065E+02%                3.47E+00
 Co-56  #A   -2.4788E-01   -2.4788E-01    1.743E+02%                1.54E+00
 CO-57  #A    2.3096E-01    2.3096E-01    1.078E+02%                8.56E-01
 CO-58  #A   -1.6020E-01   -1.6021E-01    2.252E+02%                1.32E+00
 CO-60  #A    2.4208E-01    2.4208E-01    1.219E+02%                7.43E-01
 ZN-65  #A   -1.4605E+00   -1.4605E+00    1.130E+02%                5.64E+00
 NB-94  #A   -2.2638E-03   -2.2638E-03    1.481E+04%                1.27E+00
 ZR-95  #A   -2.4258E-02   -2.4258E-02    1.878E+02%                2.20E+00
 NB-95  #A   -2.4714E-01   -2.4714E-01    1.829E+02%                1.60E+00
 RU-103 #A    3.2848E-01    3.2849E-01    8.595E+01%                9.64E-01
 RH-106 #A    2.9093E-02    2.9093E-02    9.201E+03%                1.03E+01
 AG-108M#A   -2.9214E-02   -2.9214E-02    9.235E+02%                9.99E-01
 AG-110M#A    1.7798E-01    1.7798E-01    3.357E+02%                2.19E+00
 SN-113 #A    5.3322E-02    5.3322E-02    6.966E+02%                1.36E+00
 SB-124 #A   -7.3160E-02   -7.3160E-02    4.182E+02%                1.13E+00
 SB-125 #A    1.0146E+00    1.0146E+00    7.439E+01%                3.56E+00
 I-131  #A   -2.6117E-01   -2.6119E-01    1.445E+02%                1.31E+00
 Gd-153 #A    1.8222E-01    1.8223E-01    3.457E+02%                2.19E+00
 Ga-68  #A   -1.0538E+01   -1.0660E+01    1.871E+02%                7.12E+01
 Tc-99m #A   -3.9775E-03   -3.9862E-03    5.667E+03%                7.95E-01
 BA-133 #A   -4.3413E-01   -4.3413E-01    1.019E+02%                1.51E+00
 CS-134 #A    1.2738E-01    1.2738E-01    3.572E+02%                1.37E+00
 CS-137 #A   -3.6192E-01   -3.6192E-01    8.540E+03%                1.79E+00
 CE-139 #A   -2.6115E-01   -2.6115E-01    1.151E+02%                1.02E+00
 Ba-140 #A   -1.8956E-01   -1.8957E-01    3.539E+02%                4.58E+00
 La-140 #A    4.4638E-01    4.4640E-01    4.782E+01%                1.85E+00
 CE-141 #A    2.6200E-01    2.6200E-01    1.724E+02%                1.55E+00
 CE-144 #A    2.4944E+00    2.4944E+00    6.647E+01%                5.48E+00
 PM-144 #A   -2.3011E-01   -2.3011E-01    1.833E+02%                1.50E+00
 EU-152  A    1.2760E-01    1.2760E-01    9.786E+01%                3.70E+00
 EU-154 #A    5.1678E-02    5.1678E-02    1.248E+02%                1.29E+01
 EU-155 #A    1.5733E+00    1.5733E+00    4.345E+01%                2.90E+00
 HF-181 #A    5.2308E-01    5.2309E-01    6.030E+01%                1.29E+00
 Ta-182  A    1.6247E+00    1.6247E+00    1.185E+02%                6.66E+00
 Hg-203  A    2.6196E-01    2.6196E-01    8.688E+01%                7.74E-01
 TL-208       5.1750E+00    5.1750E+00    1.199E+01%                7.28E-01
 pm-146 #A    1.8858E-01    1.8858E-01    2.313E+02%                3.71E+00

Page 234 of 434



      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:46:50 AMPage 18
 TestAmerica                     Spectrum name: 5_Gamma_20140506.An1             
                                                                                 
 y-88   #A    4.9394E-01    4.9395E-01    8.911E+01%                1.51E+00
 Cd-113m#A   -3.6688E+03   -3.6688E+03    1.250E+02%                1.57E+04
 Cd-109 #A   -9.2429E+00   -9.2429E+00    8.535E+01%                2.63E+01
 PB-210  A    1.6073E+01    1.6073E+01    4.978E+01%                2.46E+01
 PB-212       9.1654E+00    9.1654E+00    9.164E+00%                1.66E+00
 PB-214       9.7657E+00    9.7657E+00    1.037E+01%                2.58E+00
 BI-207 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.31E+00
 BI-212 #A    1.0322E+01    1.0322E+01    5.132E+01%                1.68E+01
 BI-214       1.0003E+01    1.0003E+01    1.159E+01%                2.04E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.72E+00
 RA-224  A    1.1734E+01    1.1734E+01    5.899E+01%                2.27E+01
 AC-228       1.0750E+01    1.0750E+01    1.452E+01%                1.86E+00
 TH-227 #A    2.7021E+00    2.7021E+00    6.726E+01%                5.89E+00
 TH-229 #A    9.1764E+00    9.1764E+00    3.276E+01%                1.51E+01
 TH-234  A    1.7262E+01    1.7262E+01    2.514E+01%                2.81E+01
 PA-231 #A    3.8657E+00    3.8657E+00    8.514E+01%                3.46E+01
 PA-233 #A    1.0639E-01    1.0639E-01    7.121E+01%                2.91E+00
 PA-234 #A   -4.5053E-01   -4.5053E-01    2.613E+02%                4.06E+00
 PA-234M#A    8.3249E+01    8.3249E+01    5.331E+01%                1.49E+02
 U-235  #A    2.2173E+00    2.2173E+00    8.407E+01%                6.75E+00
 AM-241 #A   -2.8598E-01   -2.8598E-01    3.678E+03%                2.77E+00
 Np-237 #A    4.3023E+00    4.3023E+00    4.694E+01%                6.54E+00
 Ir-192 #C    1.8649E+00    1.8649E+00    1.449E+01%                1.06E+00
 Cs-136 #A   -2.8218E-01   -2.8219E-01    1.488E+02%                1.49E+00
 Np-239 #A    9.8871E-01    9.8894E-01    8.338E+01%                2.76E+00
 Nd-147 #A    2.4076E-01    2.4077E-01    3.638E+02%                8.21E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  2000.8 keV)     3.934E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  2000.8 keV) 3.9337457E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140484 
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_160-5428-A-5-D 
             Detector: Ge 7 SN/154        
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: 160-5428-A-5-D
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 08:23         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 08:24:12      Real Time: 1827   sec
        Analysis Time: 3/5/2014 08:54         Dead Time: 1.46   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.465E-02         3458.0     1.198E+00    1.198E+00    4.655E+00
NA-22     -1.160E-02         4147.0     4.810E-01    4.810E-01    1.764E+00
K-40       2.643E+02            5.2     1.381E+01    1.933E+01    9.374E+00
Sc-46      3.182E-01           65.6     2.088E-01    2.094E-01    1.265E+00
CR-51     -7.771E-01          206.3     1.603E+00    1.604E+00    5.661E+00
MN-54     -1.036E-01          311.1     3.224E-01    3.224E-01    1.162E+00
FE-59      1.864E-01          396.2     7.385E-01    7.385E-01    2.671E+00
Co-56      4.367E-01           74.5     3.255E-01    3.262E-01    1.192E+00
CO-57      7.125E-02          155.7     1.109E-01    1.110E-01    5.240E-01
CO-58     -1.425E-01          227.2     3.236E-01    3.237E-01    1.155E+00
CO-60     -1.502E-01          259.6     3.901E-01    3.901E-01    1.430E+00
ZN-65     -9.467E-01          102.8     9.732E-01    9.743E-01    3.331E+00
NB-94     -1.938E-01          167.7     3.250E-01    3.252E-01    1.140E+00
ZR-95      0.000E+00         1000.0     3.080E-01    3.080E-01    2.207E+00
NB-95      1.308E-03        23400.0     3.061E-01    3.061E-01    1.124E+00
RU-103     8.498E-02          256.5     2.180E-01    2.181E-01    7.839E-01
RH-106     1.264E+00          308.7     3.901E+00    3.902E+00    8.737E+00
AG-108M    4.975E-03         4190.0     2.085E-01    2.085E-01    7.629E-01
AG-110M    1.593E-01          122.6     1.954E-01    1.956E-01    1.460E+00
SN-113    -1.130E-02         2404.0     2.715E-01    2.715E-01    9.919E-01
SB-124     9.154E-03         2255.0     2.064E-01    2.064E-01    7.722E-01
SB-125     4.704E-01          126.0     5.925E-01    5.930E-01    2.314E+00
I-131      9.271E-02          169.8     1.574E-01    1.575E-01    5.686E-01
Gd-153     7.359E-01           54.8     4.036E-01    4.060E-01    1.660E+00
Ga-68      6.437E-01         1212.0     7.803E+00    7.803E+00    3.100E+01
Tc-99m     0.000E+00         1000.0     1.032E-01    1.032E-01    5.912E-01
BA-133    -5.030E-01           84.0     4.226E-01    4.234E-01    1.417E+00
CS-134     2.646E-01          115.2     3.048E-01    3.051E-01    5.620E-01
CS-137    -7.738E-02          372.2     2.880E-01    2.881E-01    1.048E+00
CE-139    -1.189E-01          183.6     2.182E-01    2.185E-01    7.447E-01
Ba-140     7.310E-01          104.2     7.617E-01    7.627E-01    3.010E+00
La-140    -2.450E-01          173.7     4.256E-01    4.258E-01    1.552E+00
CE-141     3.599E-01           84.3     3.034E-01    3.040E-01    1.015E+00
CE-144     2.782E-01          518.6     1.442E+00    1.443E+00    4.973E+00
PM-144     1.827E-01          148.3     2.710E-01    2.712E-01    9.548E-01
EU-152     1.528E-01          359.2     5.491E-01    5.491E-01    1.988E+00
EU-154     3.021E-01           92.4     2.791E-01    2.795E-01    1.275E+01
EU-155     1.718E+00           24.0     4.125E-01    4.231E-01    2.143E+00
HF-181     1.338E-01          151.3     2.025E-01    2.026E-01    8.215E-01
Ta-182     2.297E+00           63.0     1.447E+00    1.452E+00    4.762E+00
Hg-203     1.935E-01          109.2     2.112E-01    2.115E-01    7.212E-01
TL-208     3.927E+00           12.0     4.707E-01    5.129E-01    6.368E-01
pm-146     2.643E-01           89.0     2.352E-01    2.356E-01    3.034E+00
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y-88       0.000E+00          707.1     2.555E-01    2.555E-01    1.334E+00
Cd-113m   -1.841E+03          157.5     2.900E+03    2.902E+03    1.002E+04
Cd-109     2.269E+00          228.6     5.188E+00    5.190E+00    1.764E+01
PB-210     1.506E+01           51.3     7.726E+00    7.777E+00    2.187E+01
PB-212     8.877E+00            7.5     6.632E-01    8.772E-01    1.291E+00
PB-214     1.035E+01            9.2     9.552E-01    1.096E+00    1.848E+00
BI-207     1.027E-01          154.7     1.588E-01    1.589E-01    8.088E-01
BI-212     6.150E+00           62.8     3.859E+00    3.873E+00    1.267E+01
BI-214     1.057E+01            9.0     9.507E-01    1.098E+00    1.148E+00
BI-210M    1.570E-01          197.6     3.102E-01    3.104E-01    1.085E+00
RA-224     1.135E+01           51.8     5.878E+00    5.922E+00    1.915E+01
AC-228     1.302E+01           10.6     1.381E+00    1.533E+00    1.258E+00
TH-227     1.830E+00           66.6     1.219E+00    1.225E+00    1.427E+01
TH-229    -4.149E-01          994.5     4.126E+00    4.126E+00    1.434E+01
TH-234     2.829E+01           27.9     7.879E+00    8.017E+00    1.960E+01
PA-231    -1.473E-01          158.7     2.336E-01    2.338E-01    2.263E+01
PA-233     4.436E-01          127.6     5.662E-01    5.667E-01    1.537E+00
PA-234     4.220E-01          207.9     8.773E-01    8.775E-01    2.998E+00
PA-234M    1.813E+01          252.5     4.579E+01    4.580E+01    1.677E+02
U-235      1.589E+00           71.3     1.133E+00    1.136E+00    5.026E+00
AM-241     1.674E-01          389.9     6.529E-01    6.529E-01    2.247E+00
Np-237     4.751E-01          299.7     1.424E+00    1.424E+00    4.865E+00
Ir-192     1.121E+00           15.8     1.770E-01    1.890E-01    6.494E-01
Cs-136    -1.411E-01          192.6     2.717E-01    2.718E-01    9.778E-01
Np-239    -6.518E-01          113.6     7.406E-01    7.416E-01    2.494E+00
Nd-147    -1.293E-02        12100.0     1.564E+00    1.564E+00    5.790E+00
-----------------------------------------------------------------------------
Total      4.099E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Sample description                                             
      104501_Gamma_160-5428-A-5-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140484.An1

 Acquisition information
        Start time:                 3/5/2014 8:24:12 AM
        Live time:               1800
        Real time:               1827
        Dead time:                  1.46 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  2
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 8:23:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0993

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.73       29.  33.48   0.97  2.483E-02    46.54   4.250    PBC<MDA PB210 
    60.39        4. 389.94   0.85  3.701E-02    59.54  35.900    PBC<MDA AM241 
    63.24       78.  22.38   0.73  4.005E-02    63.29   3.810  2.829E+01 TH234 
    74.80      126.  15.04   0.87  4.765E-02
    77.22      192.  10.40   0.87  4.892E-02
    86.46        6. 299.65   0.88  5.279E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.027E-01 EU155 
    87.24       97.  23.16   1.11  5.304E-02    86.54  30.700  3.313E+00 EU155 
    88.01        8. 228.64   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    92.54       25.  35.04   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
    93.30       60.  29.97   0.89  5.470E-02    93.35   5.561  1.088E+01 AC228 
    97.94       17.  89.14   0.89  5.550E-02    97.50  30.000    PBC<MDA Gd153 
    99.59        9. 162.95   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   104.27       22.  63.90   0.90  5.622E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  8.931E-01 Np239 
   104.28       23.  61.43   0.90  5.626E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  9.641E-01 Np239 
   123.31       16.  92.39   0.92  5.596E-02   123.10  40.790    PBC<MDA EU154 
   131.28        8. 207.88   0.93  5.493E-02   131.29  18.000    PBC<MDA PA234 
   133.11        3. 518.60   0.93  5.459E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.781E-01 CE144 
                                               133.02  43.300  7.113E-02 HF181 
   133.30        7. 215.69   0.93  5.467E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  6.686E-01 CE144 
   136.18       10. 151.29   0.93  5.413E-02   136.30   5.850    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  3
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  9.211E-01 CO57  
                                               136.30   5.850  1.681E+00 HF181 
                                               136.47  10.680  9.211E-01 CO57  
   136.29        9. 155.68   0.93  5.410E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  8.955E-01 CO57  
   145.60       16.  84.31   0.94  5.237E-02   145.44  48.200    PBC<MDA CE141 
   162.21       16.  71.32   0.96  4.826E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.598E+00 U235  
   162.23       12. 104.20   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.751E+00 U235  
   205.52       12. 112.42   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   235.97        9. 386.29   1.04  3.636E-02   235.97  12.300    PBC<MDA TH227 
   238.61      245.   8.48   1.06  3.602E-02   238.63  43.300  8.506E+00 PB212 
   241.00       30.  51.79   1.04  3.572E-02   240.99   4.100    PBC<MDA RA224 
   242.01       43.  32.00   1.04  3.560E-02   242.00   7.430  8.938E+00 PB214 
   258.95       13.  66.61   1.06  3.392E-02   256.24   7.000    PBC<MDA TH227 
   265.79        5. 197.58   1.07  3.288E-02   265.83  50.000    PBC<MDA BI210M
   279.84        9. 109.17   1.08  3.154E-02   279.20  81.460    PBC<MDA Hg203 
   282.46        4. 169.76   1.09  3.106E-02   284.30   6.140    PBC<MDA I131  
   295.35      102.  14.94   1.14  3.007E-02   295.09  19.300  9.759E+00 PB214 
                                               295.95  30.160  6.260E+00 Ir192 
                                               295.95  30.160  6.260E+00 Ir192 
   300.57        4. 231.85   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.183E+00 PA231 
                                               300.18   6.200  1.263E+00 PA233 
   300.85        6. 163.83   1.10  2.965E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.349E+00 PA231 
                                               300.18   6.200  1.726E+00 PA233 
   300.86        3. 316.98   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.306E+00 PA231 
                                               300.18   6.200  9.152E-01 PA233 
   303.24        6. 136.55   1.11  2.943E-02   302.85  18.330    PBC<MDA BA133 
   308.14        7. 110.24   1.11  2.897E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  4.349E-01 Ir192 
   312.03        4. 195.78   1.12  2.869E-02   312.01  36.000    PBC<MDA PA233 
   316.60        2. 452.50   1.12  2.834E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  4.002E-02 Ir192 
   338.26       76.  17.85   1.09  2.677E-02   338.32  12.010  1.313E+01 AC228 
   346.10        2. 359.23   1.15  2.637E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  2.698E-01 HF181 
   352.01      186.  10.85   0.95  2.587E-02   351.93  37.600  1.065E+01 PB214 
   367.38        1. 905.96   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   425.64        1. 528.63   1.23  2.186E-02   427.88  29.600    PBC<MDA SB125 
   454.12        8.  89.01   1.26  2.077E-02   453.88  65.000    PBC<MDA pm146 
   497.61        3. 256.54   1.30  1.919E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  8.498E-02 RU103 
   511.20       28.  39.28   1.31  1.870E-02   511.86  20.000    PBC<MDA RH106 
   537.09        3. 241.15   1.34  1.793E-02   537.26  24.390    PBC<MDA Ba140 
   583.30      100.  11.99   1.53  1.669E-02   583.02  84.500  3.927E+00 TL208 
   601.10        2. 176.70   1.40  1.616E-02   604.71  97.620    PBC<MDA CS134 
   609.24      119.  10.50   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  7.152E+01 RU103 
                                               610.30   5.750  7.152E+01 RU103 
   609.29      141.   8.76   1.27  1.605E-02   609.31  46.090  1.057E+01 BI214 
                                               610.30   5.750  8.483E+01 RU103 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  4
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   621.76        1. 485.12   1.42  1.576E-02   621.92   9.930    PBC<MDA RH106 
   634.77        4. 125.95   1.43  1.546E-02   635.89  11.310    PBC<MDA SB125 
   657.49        5. 122.63   1.45  1.500E-02   657.76  94.640    PBC<MDA AG110M
   696.80        5. 148.35   1.49  1.426E-02   696.54  99.000    PBC<MDA PM144 
   727.30       11.  62.75   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   737.66        2. 290.15   1.52  1.358E-02   735.72  22.500    PBC<MDA pm146 
   801.59        4. 147.75   1.58  1.258E-02   801.95   8.690    PBC<MDA CS134 
   860.49        4. 155.03   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   884.72        2. 342.08   1.65  1.152E-02   884.68  72.680    PBC<MDA AG110M
   911.21       76.  11.47   1.70  1.122E-02   911.07  29.000  1.298E+01 AC228 
   968.87       21.  38.83   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
  1001.30        3. 137.37   1.75  1.031E-02  1001.00   0.837    PBC<MDA PA234M
  1050.09        2. 381.94   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
  1064.30        4. 154.67   1.80  9.759E-03  1063.66  74.500    PBC<MDA BI207 
  1098.63        2. 396.18   1.83  9.472E-03  1099.25  56.500    PBC<MDA FE59  
  1120.43       11.  64.14   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.44       13.  63.02   1.85  9.303E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.012E-01 Sc46  
                                              1121.30  34.900  2.297E+00 Ta182 
  1120.46       13.  65.62   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.864E-01 Sc46  
                                              1121.30  34.900  2.254E+00 Ta182 
  1239.05       11.  74.53   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1408.62        2. 127.49   2.06  7.560E-03  1408.00  21.005    PBC<MDA EU152 
  1460.74      371.   5.16   2.30  7.309E-03  1460.83  10.670  2.643E+02 K40   
  1764.69       13.  36.75   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.68    74.78       185.       109. 2.288E+03   25.23   0.813  -        
   308.35    77.20       107.       180. 3.686E+03   11.95   0.691  -        
   348.43    87.24       112.        78. 1.470E+03   22.28   0.880  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  5
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.46    46.73        69.        29.     0.016    33.48   0.973s
 TH-227    206.64    51.77        59.        -1.    -0.001   871.75   0.840s
 AM-241    241.13    60.39       120.         4.     0.002   389.94   0.850s
 TH-234    252.52    63.24       120.        78.     0.043    22.38   0.734s
 Np-237    345.53    86.49       154.         6.     0.003   299.65   0.880D
 EU-155    348.48    87.23       167.        85.     0.047    24.01   0.880s
 Cd-109    351.73    88.04       174.         8.     0.005   228.64   0.881D
 Nd-147    365.28    91.43       269.       -33.    -0.018    72.69   0.885s
 TH-234    369.93    92.59       150.        25.     0.014    35.04   0.886D
 AC-228    372.97    93.35       129.        60.     0.033    29.97   0.887D
 Gd-153    391.35    97.94       102.        17.     0.009    89.14   0.892s
 Np-239    397.94    99.59       113.         9.     0.005   162.95   0.894s
 Gd-153    416.66   104.27        85.        22.     0.012    63.90   0.898s
 Np-239    416.70   104.28        92.        23.     0.013    61.43   0.898s
 Np-239    425.54   106.49       138.       -15.    -0.008   113.63   0.901s
 EU-152    486.02   121.61       108.        -3.    -0.002   521.01   0.918 
 CO-57     496.13   124.14        83.        -3.    -0.002   477.06   0.918s
 EU-154    492.84   123.31       103.        16.     0.009    92.39   0.919s
 PA-234    524.71   131.28       118.         8.     0.004   207.88   0.928s
 HF-181    532.81   133.30       120.         7.     0.004   215.69   0.930s
 CE-144    532.03   133.11       122.         3.     0.002   518.60   0.930s
 HF-181    544.33   136.18       100.        10.     0.005   151.29   0.933s
 CO-57     544.76   136.29       100.         9.     0.005   155.68   0.934s
 U-235     575.17   143.89       113.        -2.    -0.001   960.47   0.941s
 CE-141    581.98   145.60        87.        16.     0.009    84.31   0.943s
 Ba-140    648.53   162.23        74.        12.     0.007   104.20   0.961s
 U-235     648.45   162.21        56.        16.     0.009    71.32   0.962s
 CE-139    662.92   165.83       113.        -8.    -0.005   183.55   0.965s
 TH-229    773.65   193.51        98.        -1.    -0.001   994.47   0.994s
 U-235     821.71   205.52        91.        12.     0.007   112.42   1.007s
 TH-229    841.11   210.37       105.        -7.    -0.004   212.01   1.012s
 TH-227    943.50   235.97       579.         9.     0.005   386.29   1.039s
 PB-212    954.15   238.63        52.       249.     0.138     7.29   1.041D
 RA-224    963.57   240.99       105.        30.     0.017    51.79   1.044D
 PB-214    967.61   242.00        71.        43.     0.024    32.00   1.045D
 EU-152    979.09   244.87        89.        -9.    -0.005   149.20   1.048s
 TH-227   1035.43   258.95        33.        13.     0.007    66.61   1.060s
 Cd-113m  1054.10   263.62        50.        -7.    -0.004   157.50   1.067s
 BI-210M  1062.80   265.79        40.         5.     0.003   197.58   1.069s
 TL-208   1108.77   277.28        66.        -2.    -0.001   755.34   1.081s
 Hg-203   1118.99   279.84        43.         9.     0.005   109.17   1.083s
 I-131    1129.48   282.46        19.         4.     0.002   169.76   1.089s
 PB-214   1181.03   295.35        34.       102.     0.057    14.94   1.136 
 Ir-192   1179.06   294.85        41.        81.     0.045    15.79   1.101s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  6
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212   1203.09   300.86        45.         3.     0.002   316.98   1.105s
 PA-231   1201.92   300.57        45.         4.     0.002   231.85   1.105s
 PA-233   1203.05   300.85        41.         6.     0.003   163.83   1.105s
 PA-231   1207.72   302.02        47.        -5.    -0.003   216.65   1.107s
 BA-133   1212.60   303.24        34.         6.     0.004   136.55   1.108s
 Ir-192   1232.20   308.14        28.         7.     0.004   110.24   1.113s
 PA-233   1247.77   312.03        31.         4.     0.002   195.78   1.117s
 Ir-192   1266.06   316.60        31.         2.     0.001   452.50   1.121s
 CR-51    1278.17   319.63        30.        -4.    -0.002   206.32   1.125s
 AC-228   1352.68   338.26        27.        76.     0.042    17.85   1.090s
 Cs-136   1360.67   340.25        86.       -12.    -0.007   110.28   1.146s
 EU-152   1384.07   346.10        23.         2.     0.001   359.23   1.150s
 PB-214   1407.69   352.01        40.       186.     0.104    10.85   0.950s
 BA-133   1419.98   355.08        66.       -14.    -0.008    84.02   1.161s
 I-131    1469.20   367.38        15.         1.     0.000   905.96   1.170s
 BA-133   1545.66   386.50        16.        -1.    -0.001   392.58   1.189s
 SB-125   1702.26   425.64        27.         1.     0.001   528.63   1.233s
 pm-146   1816.16   454.12        22.         8.     0.005    89.01   1.259s
 Ir-192   1875.53   468.96        29.        -1.    -0.001   722.35   1.272s
 PM-144   1907.04   476.84        30.        -3.    -0.002   262.14   1.281s
 La-140   1946.99   486.83        21.        -1.    -0.001   460.03   1.291s
 RU-103   1990.14   497.61        22.         3.     0.001   256.54   1.300s
 RH-106   2044.50   511.20        45.        28.     0.015    39.28   1.315s
 Ba-140   2148.05   537.09        20.         3.     0.002   241.15   1.339s
 CS-134   2274.96   568.81        21.        -3.    -0.002   232.33   1.369s
 PA-234   2277.04   569.33        22.        -3.    -0.001   255.27   1.370s
 BI-207   2278.21   569.63        21.        -2.    -0.001   298.10   1.370s
 TL-208   2332.93   583.30         8.       100.     0.055    11.99   1.528 
 SB-125   2408.41   602.17        28.        -6.    -0.003   140.64   1.399s
 CS-134   2404.13   601.10         8.         2.     0.001   176.70   1.403s
 BI-214   2436.89   609.29         7.       141.     0.078     8.76   1.272 
 RU-103   2436.67   609.24        18.       119.     0.066    10.50   1.408s
 AG-108M  2459.07   614.84        30.        -3.    -0.002   271.34   1.412s
 RH-106   2486.77   621.76        22.         1.     0.001   485.12   1.419s
 SB-125   2538.80   634.77        13.         4.     0.002   125.95   1.432s
 I-131    2546.74   636.76        23.        -1.    -0.001   520.27   1.433s
 AG-110M  2629.68   657.49        16.         5.     0.003   122.63   1.452s
 CS-137   2648.16   662.11        21.        -2.    -0.001   372.22   1.455s
 PM-144   2786.94   696.80        21.         5.     0.003   148.35   1.487s
 NB-94    2808.60   702.22        30.        -5.    -0.003   167.73   1.493s
 SB-124   2890.18   722.61        33.        -2.    -0.001   364.80   1.511s
 AG-108M  2889.75   722.51        33.        -2.    -0.001   374.80   1.511s
 EU-154   2890.89   722.79        32.        -2.    -0.001   351.08   1.511s
 BI-212   2908.92   727.30        20.        11.     0.006    62.75   1.515s
 pm-146   2950.36   737.66        18.         2.     0.001   290.15   1.523s
 AG-110M  3056.09   764.09        26.        -1.     0.000   981.73   1.548s
 BI-212   3146.33   786.65        28.        -3.    -0.002   262.72   1.567s
 CS-134   3184.32   796.14        24.        -3.    -0.002   208.68   1.576s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3206.09   801.59        20.         4.     0.002   147.75   1.581s
 CO-58    3235.50   808.94        24.        -3.    -0.002   227.15   1.589s
 La-140   3265.70   816.49        24.        -4.    -0.002   169.44   1.593s
 Cs-136   3265.53   816.45        17.        -3.    -0.002   192.57   1.596s
 MN-54    3340.16   835.11        24.        -2.    -0.001   311.12   1.610s
 TL-208   3441.70   860.49        16.         4.     0.002   155.03   1.632s
 NB-94    3481.42   870.42        26.        -6.    -0.003   129.80   1.641s
 AG-110M  3538.64   884.72        17.         2.     0.001   342.08   1.653s
 Sc-46    3556.08   889.08        25.        -3.    -0.002   236.20   1.657s
 AC-228   3644.58   911.21         0.        76.     0.042    11.47   1.698 
 AG-110M  3745.10   936.34        24.        -2.    -0.001   455.54   1.697s
 PA-234   3781.94   945.55        27.        -2.    -0.001   349.73   1.704s
 AC-228   3875.21   968.87        23.        21.     0.012    38.83   1.724s
 PA-234M  4004.93  1001.30        25.         3.     0.002   137.37   1.750s
 EU-154   4027.84  1007.02        29.        -1.     0.000   980.17   1.753s
 Cs-136   4194.31  1048.64        25.        -2.    -0.001   463.74   1.788s
 RH-106   4200.11  1050.09        20.         2.     0.001   381.94   1.790s
 BI-207   4256.92  1064.30        21.         4.     0.002   154.67   1.801s
 FE-59    4394.28  1098.63        24.         2.     0.001   396.18   1.829s
 ZN-65    4454.05  1113.58        30.        -8.    -0.004   102.80   1.842s
 BI-214   4481.47  1120.43        32.        11.     0.006    64.14   1.845s
 Sc-46    4481.59  1120.46        31.        13.     0.007    65.62   1.845s
 Ta-182   4481.49  1120.44        29.        13.     0.007    63.02   1.846s
 CO-60    4692.37  1173.16        32.        -4.    -0.002   196.16   1.887s
 Ta-182   4759.48  1189.94        33.        -3.    -0.002   251.80   1.899s
 Ta-182   4881.15  1220.36        31.        -3.    -0.002   230.99   1.923s
 Co-56    4955.93  1239.05        29.        11.     0.006    74.53   1.936s
 CO-60    5316.11  1329.10        15.        -2.    -0.001   259.63   2.005s
 EU-152   5634.18  1408.62         3.         2.     0.001   127.49   2.059s
 K-40     5842.65  1460.74         5.       371.     0.206     5.16   2.296 
 La-140   6383.08  1595.86        11.        -3.    -0.002   173.70   2.185s
 BI-214   7058.34  1764.69         5.        13.     0.007    36.75   2.290s
 Co-56    7068.77  1767.29        20.        -6.    -0.003   113.27   2.294s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.4646E-02                                      5.31E+01             
                           477.60-3.465E-02 %(  4.655E+00 3.46E+03 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -1.1600E-02                                      9.50E+02             
                          1274.53-1.160E-02 %(  1.764E+00 4.15E+03 9.99E+01 G  
 
K-40     N   2.6428E+02                                      4.66E+11             
                          1460.83 2.643E+02  (P 9.374E+00 5.16E+00 1.07E+01 G  
 
Sc-46    F   3.1820E-01                                      8.38E+01             
                           889.28-1.500E-01 ?(  1.265E+00 2.36E+02 1.00E+02 G  
                          1120.55 7.864E-01 ?(  1.705E+00 6.56E+01 1.00E+02 G  
 
CR-51    F  -7.7711E-01                                      2.77E+01             
                           320.08-7.771E-01 ?(  5.661E+00 2.06E+02 9.94E+00 G  
 
MN-54    C  -1.0361E-01                                      3.12E+02             
                           834.85-1.036E-01 ?(  1.162E+00 3.11E+02 1.00E+02 G  
 
FE-59    F   1.8639E-01                                      4.45E+01             
                          1099.25 1.864E-01 ?(  2.671E+00 3.96E+02 5.65E+01 G  
                          1291.60-2.114E-02 %   3.240E+00 4.05E+03 4.32E+01 G  
 
Co-56    C   4.3669E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  1.192E+00 1.00E+03 9.99E+01 G  
                          1238.28 1.097E+00 ?(  2.734E+00 7.45E+01 6.61E+01 G  
                          1037.84 0.000E+00 -   1.317E+01 1.00E+03 1.41E+01 G  
                          1771.35-3.521E+00 +   1.385E+01 1.13E+02 1.55E+01  A 
 
CO-57    C   7.1246E-02                                      2.72E+02             
                           122.06-3.159E-02 ?(  5.240E-01 4.77E+02 8.56E+01 G  
                           136.47 8.955E-01  (  4.751E+00 1.56E+02 1.07E+01 G  
 
CO-58    C  -1.4245E-01                                      7.09E+01             
                           810.78-1.425E-01 ?(  1.155E+00 2.27E+02 9.95E+01 G  
 
CO-60    F  -1.5024E-01                                      1.93E+03             
                          1332.50-1.502E-01 ?(  1.430E+00 2.60E+02 1.00E+02 G  
                          1173.24-2.614E-01 +   1.805E+00 1.96E+02 9.99E+01 G  
 
ZN-65    F  -9.4671E-01                                      2.44E+02             
                          1115.55-9.467E-01 ?(  3.331E+00 1.03E+02 5.06E+01 G  
 
NB-94    I  -1.9379E-01                                      7.41E+06             
                           702.63-1.938E-01 ?(  1.140E+00 1.68E+02 9.79E+01 G  
                           871.10-2.790E-01 +   1.260E+00 1.30E+02 9.99E+01 G  
 
NB-95    I   1.3082E-03                                      6.40E+01             
                           765.79 1.308E-03 %(  1.124E+00 2.34E+04 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   8.4982E-02                                      3.93E+01             
                           497.05 8.498E-02 ?(  7.839E-01 2.57E+02 9.09E+01 G  
                           610.30 7.152E+01 ?   1.363E+01 1.05E+01 5.75E+00 GA 
 
RH-106   I   1.2638E+00                                      3.74E+02             
                           621.92 4.940E-01 ?(  8.737E+00 4.85E+02 9.93E+00 G  
                          1050.36 6.164E+00 &(  8.578E+01 3.82E+02 1.56E+00 G  
                           511.86 4.118E+00 ?   5.067E+00 3.93E+01 2.00E+01 GA 
 
AG-108M  C   4.9753E-03                                      1.53E+05             
                           433.94 4.975E-03 %(  7.629E-01 4.19E+03 9.05E+01 G  
                           722.94-9.695E-02 +   1.298E+00 3.75E+02 9.08E+01 G  
                           614.28-1.136E-01 +   1.097E+00 2.71E+02 8.98E+01 G  
 
AG-110M  F   1.5933E-01                                      2.50E+02             
                           884.68 1.164E-01 &(  1.460E+00 3.42E+02 7.27E+01 G  
                           657.76 1.923E-01 &(  8.286E-01 1.23E+02 9.46E+01 G  
                           937.49-2.278E-01 &   3.766E+00 4.56E+02 3.44E+01 G  
                          1384.30 9.016E-02 %   4.991E+00 1.42E+03 2.43E+01 G  
                           763.94-1.405E-01 +   5.027E+00 9.82E+02 2.23E+01 G  
 
SN-113   F  -1.1295E-02                                      1.15E+02             
                           391.69-1.129E-02 %(  9.919E-01 2.40E+03 6.40E+01 G  
 
SB-124   F   9.1538E-03                                      6.02E+01             
                           602.73 9.154E-03 %(  7.722E-01 2.26E+03 9.83E+01 G  
                          1690.98 0.000E+00 -   1.341E+00 1.00E+03 4.78E+01 G  
                           722.79-8.408E-01 +   1.095E+01 3.65E+02 1.08E+01 G  
 
SB-125   I   4.7040E-01                                      1.01E+03             
                           427.88 1.210E-01 ?(  2.314E+00 5.29E+02 2.96E+01 G  
                           600.50-1.075E+00 +   5.272E+00 1.41E+02 1.79E+01 G  
                           635.89 1.385E+00 ?(  6.176E+00 1.26E+02 1.13E+01 G  
                           463.37-1.784E-02 %   7.774E+00 1.20E+04 1.05E+01 G  
 
I-131    I   9.2708E-02                                      8.02E+00             
                           364.48 1.675E-02 ?(  5.686E-01 9.06E+02 8.17E+01 G  
                           284.30 1.103E+00 ?(  6.672E+00 1.70E+02 6.14E+00 G  
                           636.97-6.677E-01 +   1.265E+01 5.20E+02 7.17E+00 G  
 
Gd-153   F   7.3592E-01                                      2.42E+02             
                            97.50 5.558E-01  (  1.660E+00 8.91E+01 3.00E+01 G  
                           103.20 9.838E-01 &(  2.074E+00 6.39E+01 2.18E+01 G  
 
Ga-68    C   6.4366E-01                                      4.71E-02             
                          1077.40 6.437E-01 %(  3.100E+01 1.21E+03 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -5.0295E-01                                      3.85E+03             
                           356.00-5.029E-01  (  1.417E+00 8.40E+01 6.20E+01 G  
                           302.85 6.517E-01 &   3.084E+00 1.37E+02 1.83E+01 G  
                           383.84-3.778E-01 &   5.478E+00 3.93E+02 8.94E+00 GA 
                            80.99 0.000E+00 +   2.211E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   2.6463E-01                                      7.54E+02             
                           604.71 8.596E-02 &(  5.620E-01 1.77E+02 9.76E+01 G  
                           795.87-1.777E-01 +   1.320E+00 2.09E+02 8.55E+01 G  
                           569.32-6.088E-01 +   5.082E+00 2.32E+02 1.54E+01 G  
                           801.95 2.272E+00 ?(  1.186E+01 1.48E+02 8.69E+00 G  
                           563.24 2.104E-01 %   9.252E+00 1.19E+03 8.35E+00 G  
 
CS-137   I  -7.7382E-02                                      1.10E+04             
                           661.66-7.738E-02 ?(  1.048E+00 3.72E+02 8.52E+01 G  
 
CE-139   F  -1.1887E-01                                      1.38E+02             
                           165.85-1.189E-01 ?(  7.447E-01 1.84E+02 7.99E+01 G  
 
Ba-140   I   7.3099E-01                                      1.28E+01             
                           537.26 3.465E-01 ?(  3.010E+00 2.41E+02 2.44E+01 G  
                           162.66 2.239E+00  (  7.889E+00 1.04E+02 6.22E+00 G  
                           304.85 8.215E-02 %   1.348E+01 4.54E+03 4.29E+00 G  
 
La-140   I  -2.4501E-01                                      1.28E+01             
                          1596.21-2.450E-01 ?(  1.552E+00 1.74E+02 9.54E+01 G  
                           487.02-8.894E-02 +   1.495E+00 4.60E+02 4.55E+01 G  
                           328.76 0.000E+00 +   3.648E+00 1.00E+03 2.03E+01 G  
                           815.77-8.173E-01 +   4.894E+00 1.69E+02 2.33E+01 G  
 
CE-141   I   3.5986E-01                                      3.25E+01             
                           145.44 3.599E-01  (  1.015E+00 8.43E+01 4.82E+01 G  
 
CE-144   I   2.7815E-01                                      2.85E+02             
                           133.54 2.781E-01 ?(  4.973E+00 5.19E+02 1.11E+01 G  
 
PM-144   C   1.8268E-01                                      3.63E+02             
                           696.54 1.827E-01 &(  9.548E-01 1.48E+02 9.90E+01 G  
                           618.06 7.170E-04 %   9.119E-01 3.45E+04 9.91E+01 G  
                           476.81-2.016E-01 +   1.879E+00 2.62E+02 4.20E+01 G  
 
EU-152   F   1.5284E-01                                      4.94E+03             
                           344.29 1.528E-01 &(  1.988E+00 3.59E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.859E+01 1.00E+03 1.36E+01 G  
                           121.78-9.850E-02 &   1.774E+00 5.21E+02 2.86E+01 G  
                           778.92-4.796E-02 %   7.431E+00 4.14E+03 1.29E+01 G  
                           964.11-2.627E-01 %   1.025E+01 1.08E+03 1.46E+01 G  

Page 248 of 434



      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-1.901E+00 &   9.677E+00 1.49E+02 7.58E+00 G  
                          1408.00 8.102E-01 ?   3.865E+00 1.27E+02 2.10E+01 GA 
 
EU-154   I   3.0210E-01                                      3.14E+03             
                           873.23 0.000E+00 &(  1.275E+01 1.00E+03 1.23E+01 G  
                           123.10 3.930E-01 &(  1.218E+00 9.24E+01 4.08E+01 G  
                          1274.54-2.972E-02 %   5.010E+00 4.59E+03 3.52E+01 G  
                           723.36-4.616E-01 +   5.786E+00 3.51E+02 2.02E+01 G  
                          1004.77-2.346E-01 +   8.341E+00 9.80E+02 1.80E+01 G  
                           996.33 0.000E+00 -   2.007E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   1.7178E+00                                      1.81E+03             
                           105.31-2.945E-02 %(  2.143E+00 2.08E+03 2.12E+01 G  
                            86.54 2.924E+00 ?(  2.158E+00 2.40E+01 3.07E+01 G  
 
HF-181   F   1.3382E-01                                      4.24E+01             
                           482.00 1.419E-03 %(  8.215E-01 1.55E+04 8.05E+01 G  
                           133.02 1.710E-01 ?(  1.261E+00 2.16E+02 4.33E+01 G  
                           345.83 0.000E+00 -   5.546E+00 1.00E+03 1.51E+01 G  
                           136.30 1.681E+00  (  8.661E+00 1.51E+02 5.85E+00 G  
 
Ta-182   F   2.2969E+00                                      1.14E+02             
                          1121.30 2.297E+00 ?(  4.762E+00 6.30E+01 3.49E+01 G  
                          1221.41-8.325E-01 -   6.811E+00 2.31E+02 2.70E+01 G  
                          1189.05-1.288E+00 -   1.148E+01 2.52E+02 1.62E+01 G  
 
Hg-203   F   1.9348E-01                                      4.66E+01             
                           279.20 1.935E-01  (  7.212E-01 1.09E+02 8.15E+01 G  
 
TL-208   N   3.9269E+00                                      6.98E+02             
                           583.02 3.927E+00  (  6.368E-01 1.20E+01 8.45E+01 G  
                           277.28-4.260E-01 &   1.129E+01 7.55E+02 6.31E+00 G  
                           860.56 1.479E+00 -   8.170E+00 1.55E+02 1.24E+01 G  
 
pm-146   C   2.6426E-01                                      2.02E+03             
                           747.16 4.700E-02 &(  3.034E+00 1.75E+03 3.40E+01 G  
                           735.72 3.856E-01 ?(  4.075E+00 2.90E+02 2.25E+01 G  
                           453.88 3.359E-01 *(  1.017E+00 8.90E+01 6.50E+01 G  
 
Cd-113m     -1.8411E+03                                      5.33E+03             
                           263.70-1.841E+03 ?(  1.002E+04 1.58E+02 6.00E-03   K
 
Cd-109   F   2.2692E+00                                      4.53E+02             
                            88.04 2.269E+00  (  1.764E+01 2.29E+02 3.79E+00 G  
 
PB-210   N   1.5060E+01                                      8.14E+03             
                            46.54 1.506E+01 *(P 2.187E+01 3.35E+01 4.25E+00 G  

Page 249 of 434



      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   8.8771E+00                                      6.98E+02             
                           238.63 8.877E+00  (P 1.291E+00 7.29E+00 4.33E+01 G  
                           300.03 1.729E+00 &   1.931E+01 3.17E+02 3.28E+00 GA 
 
PB-214   N   1.0346E+01                                      5.84E+05             
                           351.93 1.065E+01 @(  1.848E+00 1.08E+01 3.76E+01 G  
                           295.09 9.759E+00  (  2.859E+00 1.49E+01 1.93E+01 G  
                           242.00 8.938E+00     8.843E+00 3.20E+01 7.43E+00 GA 
 
BI-207   C   1.0267E-01                                      1.18E+04             
                           569.70-7.504E-02 ?(  8.088E-01 2.98E+02 9.77E+01 G  
                          1063.66 3.358E-01 ?(  1.835E+00 1.55E+02 7.45E+01 G  
 
BI-212   N   6.1500E+00                                      6.98E+02             
                           727.17 6.150E+00 ?(  1.267E+01 6.28E+01 7.55E+00 G  
                           785.42-9.962E+00 -   9.327E+01 2.63E+02 1.28E+00 GA 
 
BI-214   N   1.0568E+01                                      5.84E+05             
                           609.31 1.057E+01  (P 1.148E+00 8.76E+00 4.61E+01 G  
                          1120.29 4.347E+00 & P 1.157E+01 6.41E+01 1.51E+01 G  
                          1764.49 7.643E+00 -   7.667E+00 3.67E+01 1.54E+01 G  
 
BI-210M  T   1.5701E-01                                      1.10E+09             
                           265.83 1.570E-01 &(  1.085E+00 1.98E+02 5.00E+01 G  
                           304.90-2.324E-02 %   2.118E+00 2.53E+03 2.80E+01 G  
 
RA-224   N   1.1349E+01                                      6.98E+02             
                           240.99 1.135E+01  (  1.915E+01 5.18E+01 4.10E+00 G  
 
AC-228   N   1.3021E+01                                      2.10E+03             
                           911.07 1.298E+01  (  1.258E+00 1.15E+01 2.90E+01 G  
                           968.97 6.331E+00 -   7.523E+00 3.88E+01 1.75E+01 G  
                           338.32 1.313E+01  (  4.652E+00 1.78E+01 1.20E+01 G  
                            93.35 1.088E+01     1.018E+01 3.00E+01 5.56E+00 XA 
 
TH-227   N   1.8297E+00                                      7.95E+03             
                           235.97 1.099E+00 ?(  1.427E+01 3.86E+02 1.23E+01 G  
                            50.14-3.054E-01 +   9.388E+00 8.72E+02 8.00E+00 G  
                           256.24 3.114E+00 ?(  6.864E+00 6.66E+01 7.00E+00 G  
 
TH-229   N  -4.1491E-01                                      2.68E+06             
                           193.51-4.149E-01 ?(  1.434E+01 9.94E+02 4.40E+00 G  
                           210.85-3.235E+00 +   2.350E+01 2.12E+02 2.99E+00 G  
 
TH-234   N   2.8286E+01                                      1.63E+12             
                            63.29 2.829E+01 *(P 1.960E+01 2.24E+01 3.81E+00 G  
                            92.59 4.530E+00 - P 1.092E+01 3.50E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 13
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -1.4725E-01                                      1.20E+07             
                           302.65-2.992E+00 ?(  2.263E+01 2.17E+02 2.88E+00 G  
                           300.07 3.183E+00 &(  2.583E+01 2.32E+02 2.46E+00 G  
 
PA-233   C   4.4361E-01                                      7.82E+08             
                           312.01 2.227E-01 ?(  1.537E+00 1.96E+02 3.60E+01 G  
                           300.18 1.726E+00 &(  9.829E+00 1.64E+02 6.20E+00 G  
 
PA-234   N   4.2201E-01                                      1.63E+12             
                           131.29 4.220E-01 ?(  2.998E+00 2.08E+02 1.80E+01 G  
                           946.02-8.237E-01 +   1.035E+01 3.50E+02 1.34E+01 G  
                           569.47-1.068E+00 +   9.802E+00 2.55E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.285E+01 1.00E+03 9.60E+00 G  
                           880.53-4.039E-01 %   2.049E+01 1.38E+03 6.00E+00 GA 
 
PA-234M  N   1.8134E+01                                      1.63E+12             
                          1001.00 1.813E+01 ?(P 1.677E+02 1.37E+02 8.37E-01 G  
                           766.41-6.948E+00 % P 4.008E+02 1.48E+04 2.94E-01 G  
 
U-235    N   1.5890E+00                                      2.57E+11             
                           143.79-1.511E-01 ?(  5.026E+00 9.60E+02 1.10E+01 G  
                           205.33 3.359E+00 *(  1.277E+01 1.12E+02 5.01E+00 G  
                           163.38 3.598E+00 &(  8.529E+00 7.13E+01 5.08E+00 G  
 
AM-241   T   1.6744E-01                                      1.58E+05             
                            59.54 1.674E-01 ?(  2.247E+00 3.90E+02 3.59E+01 G  
 
Np-237   F   4.7512E-01                                      2.14E+06             
                            86.49 4.751E-01  (  4.865E+00 3.00E+02 1.31E+01 G  
 
Ir-192   F   1.1212E+00                                      7.40E+01             
                           316.49 4.002E-02 ?(  6.494E-01 4.53E+02 8.70E+01 G  
                           468.06-5.688E-02 +   1.486E+00 7.22E+02 5.18E+01 G  
                           308.44 4.349E-01 &(  1.650E+00 1.10E+02 3.18E+01 G  
                           295.95 4.964E+00 ?(  1.999E+00 1.58E+01 3.02E+01 G  
 
Cs-136   F  -1.4109E-01                                      1.30E+01             
                           818.50-1.411E-01 ?(  9.778E-01 1.93E+02 1.00E+02 G  
                          1048.07-1.082E-01 +   1.818E+00 4.64E+02 8.00E+01 G  
                           340.57-5.479E-01 +   2.044E+00 1.10E+02 4.69E+01 G  
 
Np-239   T  -6.5175E-01                                      2.36E+00             
                           103.70 9.641E-01     1.949E+00 6.14E+01 2.40E+01 X  
                           106.13-6.517E-01 ?(  2.494E+00 1.14E+02 2.27E+01 G  
                            99.50 6.256E-01 ?   3.471E+00 1.63E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 14
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -1.2931E-02                                      1.11E+01             
                           531.00-1.293E-02 %(  5.790E+00 1.21E+04 1.30E+01 G  
                            91.10-1.192E+00 +   2.871E+00 7.27E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      51.77        59.        -1.    -0.001   871.75  -3.054E-01   
 AM-241      60.39       120.         4.     0.002   389.94   1.674E-01   
 EU-155      87.23       167.        85.     0.047    24.01   2.924E+00   
 Nd-147      91.43       269.       -33.    -0.018    72.69  -1.192E+00   
 Gd-153      97.94       102.        17.     0.009    89.14   5.558E-01   
 Np-239      99.59       113.         9.     0.005   162.95   6.256E-01   
 Gd-153     104.27        85.        22.     0.012    63.90   9.838E-01   
 Np-239     104.28        92.        23.     0.013    61.43   9.641E-01   
 Np-239     106.49       138.       -15.    -0.008   113.63  -6.517E-01   
 EU-152     121.61       108.        -3.    -0.002   521.01  -9.850E-02   
 CO-57      124.14        83.        -3.    -0.002   477.06  -3.159E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     123.31       103.        16.     0.009    92.39   3.930E-01   
 HF-181     133.30       120.         7.     0.004   215.69   1.710E-01   
 CE-144     133.11       122.         3.     0.002   518.60   2.781E-01   
 HF-181     136.18       100.        10.     0.005   151.29   1.681E+00   
 CO-57      136.29       100.         9.     0.005   155.68   8.955E-01   
 U-235      143.89       113.        -2.    -0.001   960.47  -1.511E-01   
 CE-141     145.60        87.        16.     0.009    84.31   3.599E-01   
 Ba-140     162.23        74.        12.     0.007   104.20   2.239E+00   
 U-235      162.21        56.        16.     0.009    71.32   3.598E+00   
 CE-139     165.83       113.        -8.    -0.005   183.55  -1.189E-01   
 TH-229     193.51        98.        -1.    -0.001   994.47  -4.149E-01   
 U-235      205.52        91.        12.     0.007   112.42   3.359E+00   
 TH-229     210.37       105.        -7.    -0.004   212.01  -3.235E+00   
 TH-227     235.97       579.         9.     0.005   386.29   1.099E+00   
 EU-152     244.87        89.        -9.    -0.005   149.20  -1.901E+00   
 TH-227     258.95        33.        13.     0.007    66.61   3.114E+00   
 Cd-113m    263.62        50.        -7.    -0.004   157.50  -1.841E+03   
 BI-210M    265.79        40.         5.     0.003   197.58   1.570E-01   
 Hg-203     279.84        43.         9.     0.005   109.17   1.935E-01   
 I-131      282.46        19.         4.     0.002   169.76   1.103E+00   
 Ir-192     294.85        41.        81.     0.045    15.79   4.964E+00   
 PA-231     300.57        45.         4.     0.002   231.85   3.183E+00   
 PA-233     300.85        41.         6.     0.003   163.83   1.726E+00   
 PA-231     302.02        47.        -5.    -0.003   216.65  -2.992E+00   
 BA-133     303.24        34.         6.     0.004   136.55   6.517E-01   
 Ir-192     308.14        28.         7.     0.004   110.24   4.349E-01   
 PA-233     312.03        31.         4.     0.002   195.78   2.227E-01   
 Ir-192     316.60        31.         2.     0.001   452.50   4.002E-02   
 CR-51      319.63        30.        -4.    -0.002   206.32  -7.771E-01   
 Cs-136     340.25        86.       -12.    -0.007   110.28  -5.479E-01   
 EU-152     346.10        23.         2.     0.001   359.23   1.528E-01   
 BA-133     355.08        66.       -14.    -0.008    84.02  -5.029E-01   
 I-131      367.38        15.         1.     0.000   905.96   1.675E-02   
 BA-133     386.50        16.        -1.    -0.001   392.58  -3.778E-01   
 SB-125     425.64        27.         1.     0.001   528.63   1.210E-01   
 pm-146     454.12        22.         8.     0.005    89.01   3.359E-01   
 Ir-192     468.96        29.        -1.    -0.001   722.35  -5.688E-02   
 PM-144     476.84        30.        -3.    -0.002   262.14  -2.016E-01   
 La-140     486.83        21.        -1.    -0.001   460.03  -8.894E-02   
 RU-103     497.61        22.         3.     0.001   256.54   8.498E-02   
 RH-106     511.20        45.        28.     0.015    39.28   4.118E+00   
 Ba-140     537.09        20.         3.     0.002   241.15   3.465E-01   
 CS-134     568.81        21.        -3.    -0.002   232.33  -6.088E-01   
 BI-207     569.63        21.        -2.    -0.001   298.10  -7.504E-02   
 SB-125     602.17        28.        -6.    -0.003   140.64  -1.075E+00   
 CS-134     601.10         8.         2.     0.001   176.70   8.596E-02   
 RU-103     609.24        18.       119.     0.066    10.50   7.152E+01   
 AG-108M    614.84        30.        -3.    -0.002   271.34  -1.136E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 16
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106     621.76        22.         1.     0.001   485.12   4.940E-01   
 SB-125     634.77        13.         4.     0.002   125.95   1.385E+00   
 I-131      636.76        23.        -1.    -0.001   520.27  -6.677E-01   
 AG-110M    657.49        16.         5.     0.003   122.63   1.923E-01   
 CS-137     662.11        21.        -2.    -0.001   372.22  -7.738E-02   
 PM-144     696.80        21.         5.     0.003   148.35   1.827E-01   
 NB-94      702.22        30.        -5.    -0.003   167.73  -1.938E-01   
 SB-124     722.61        33.        -2.    -0.001   364.80  -8.408E-01   
 AG-108M    722.51        33.        -2.    -0.001   374.80  -9.695E-02   
 EU-154     722.79        32.        -2.    -0.001   351.08  -4.616E-01   
 BI-212     727.30        20.        11.     0.006    62.75   6.150E+00   
 pm-146     737.66        18.         2.     0.001   290.15   3.856E-01   
 AG-110M    764.09        26.        -1.     0.000   981.73  -1.405E-01   
 BI-212     786.65        28.        -3.    -0.002   262.72  -9.962E+00   
 CS-134     796.14        24.        -3.    -0.002   208.68  -1.777E-01   
 CS-134     801.59        20.         4.     0.002   147.75   2.272E+00   
 CO-58      808.94        24.        -3.    -0.002   227.15  -1.425E-01   
 La-140     816.49        24.        -4.    -0.002   169.44  -8.173E-01   
 Cs-136     816.45        17.        -3.    -0.002   192.57  -1.411E-01   
 MN-54      835.11        24.        -2.    -0.001   311.12  -1.036E-01   
 NB-94      870.42        26.        -6.    -0.003   129.80  -2.790E-01   
 AG-110M    884.72        17.         2.     0.001   342.08   1.164E-01   
 Sc-46      889.08        25.        -3.    -0.002   236.20  -1.500E-01   
 AG-110M    936.34        24.        -2.    -0.001   455.54  -2.278E-01   
 PA-234M   1001.30        25.         3.     0.002   137.37   1.813E+01  P
 EU-154    1007.02        29.        -1.     0.000   980.17  -2.346E-01   
 Cs-136    1048.64        25.        -2.    -0.001   463.74  -1.082E-01   
 RH-106    1050.09        20.         2.     0.001   381.94   6.164E+00   
 BI-207    1064.30        21.         4.     0.002   154.67   3.358E-01   
 FE-59     1098.63        24.         2.     0.001   396.18   1.864E-01   
 ZN-65     1113.58        30.        -8.    -0.004   102.80  -9.467E-01   
 Sc-46     1120.46        31.        13.     0.007    65.62   7.864E-01   
 Ta-182    1120.44        29.        13.     0.007    63.02   2.297E+00   
 CO-60     1173.16        32.        -4.    -0.002   196.16  -2.614E-01   
 Ta-182    1189.94        33.        -3.    -0.002   251.80  -1.288E+00   
 Ta-182    1220.36        31.        -3.    -0.002   230.99  -8.325E-01   
 Co-56     1239.05        29.        11.     0.006    74.53   1.097E+00   
 CO-60     1329.10        15.        -2.    -0.001   259.63  -1.502E-01   
 EU-152    1408.62         3.         2.     0.001   127.49   8.102E-01   
 La-140    1595.86        11.        -3.    -0.002   173.70  -2.450E-01   
 Co-56     1767.29        20.        -6.    -0.003   113.27  -3.521E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 17
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.4645E-02   -3.4646E-02    3.458E+03%                4.65E+00
 NA-22  #A   -1.1600E-02   -1.1600E-02    4.147E+03%                1.76E+00
 K-40         2.6428E+02    2.6428E+02    5.227E+00%                9.37E+00
 Sc-46  #A    3.1819E-01    3.1820E-01    6.562E+01%                1.26E+00
 CR-51  #A   -7.7709E-01   -7.7711E-01    2.063E+02%                5.66E+00
 MN-54  #A   -1.0361E-01   -1.0361E-01    3.111E+02%                1.16E+00
 FE-59  #A    1.8639E-01    1.8639E-01    3.962E+02%                2.67E+00
 Co-56  #A    4.3669E-01    4.3669E-01    7.453E+01%                1.19E+00
 CO-57  #A    7.1246E-02    7.1246E-02    1.557E+02%                5.24E-01
 CO-58  #A   -1.4245E-01   -1.4245E-01    2.272E+02%                1.15E+00
 CO-60  #A   -1.5024E-01   -1.5024E-01    2.596E+02%                1.43E+00
 ZN-65  #A   -9.4671E-01   -9.4671E-01    1.028E+02%                3.33E+00
 NB-94  #A   -1.9379E-01   -1.9379E-01    1.677E+02%                1.14E+00
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.21E+00
 NB-95  #A    1.3082E-03    1.3082E-03    2.340E+04%                1.12E+00
 RU-103 #A    8.4981E-02    8.4982E-02    2.565E+02%                7.84E-01
 RH-106 #A    1.2638E+00    1.2638E+00    3.087E+02%                8.74E+00
 AG-108M#A    4.9753E-03    4.9753E-03    4.190E+03%                7.63E-01
 AG-110M#A    1.5933E-01    1.5933E-01    1.226E+02%                1.46E+00
 SN-113 #A   -1.1295E-02   -1.1295E-02    2.404E+03%                9.92E-01
 SB-124 #A    9.1537E-03    9.1538E-03    2.255E+03%                7.72E-01
 SB-125 #A    4.7040E-01    4.7040E-01    1.260E+02%                2.31E+00
 I-131  #A    9.2702E-02    9.2708E-02    1.698E+02%                5.69E-01
 Gd-153 #A    7.3592E-01    7.3592E-01    5.484E+01%                1.66E+00
 Ga-68  #A    6.3581E-01    6.4366E-01    1.212E+03%                3.10E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                5.91E-01
 BA-133 #A   -5.0295E-01   -5.0295E-01    8.402E+01%                1.42E+00
 CS-134 #A    2.6463E-01    2.6463E-01    1.152E+02%                5.62E-01
 CS-137 #A   -7.7382E-02   -7.7382E-02    3.722E+02%                1.05E+00
 CE-139 #A   -1.1887E-01   -1.1887E-01    1.836E+02%                7.45E-01
 Ba-140 #A    7.3095E-01    7.3099E-01    1.042E+02%                3.01E+00
 La-140 #A   -2.4500E-01   -2.4501E-01    1.737E+02%                1.55E+00
 CE-141 #A    3.5986E-01    3.5986E-01    8.431E+01%                1.02E+00
 CE-144 #A    2.7815E-01    2.7815E-01    5.186E+02%                4.97E+00
 PM-144 #A    1.8268E-01    1.8268E-01    1.483E+02%                9.55E-01
 EU-152 #A    1.5284E-01    1.5284E-01    3.592E+02%                1.99E+00
 EU-154 #A    3.0210E-01    3.0210E-01    9.239E+01%                1.27E+01
 EU-155 #A    1.7178E+00    1.7178E+00    2.401E+01%                2.14E+00
 HF-181 #A    1.3382E-01    1.3382E-01    1.513E+02%                8.21E-01
 Ta-182 #A    2.2969E+00    2.2969E+00    6.302E+01%                4.76E+00
 Hg-203 #A    1.9348E-01    1.9348E-01    1.092E+02%                7.21E-01
 TL-208       3.9269E+00    3.9269E+00    1.199E+01%                6.37E-01
 pm-146 #A    2.6426E-01    2.6426E-01    8.901E+01%                3.03E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 8:54:55 AMPage 18
 TestAmerica                     Spectrum name: 7_Gamma_20140484.An1             
                                                                                 
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.33E+00
 Cd-113m#A   -1.8411E+03   -1.8411E+03    1.575E+02%                1.00E+04
 Cd-109  A    2.2692E+00    2.2692E+00    2.286E+02%                1.76E+01
 PB-210 #A    1.5060E+01    1.5060E+01    5.130E+01%                2.19E+01
 PB-212       8.8771E+00    8.8771E+00    7.470E+00%                1.29E+00
 PB-214       1.0346E+01    1.0346E+01    9.233E+00%                1.85E+00
 BI-207 #A    1.0267E-01    1.0267E-01    1.547E+02%                8.09E-01
 BI-212 #A    6.1500E+00    6.1500E+00    6.275E+01%                1.27E+01
 BI-214       1.0568E+01    1.0568E+01    8.996E+00%                1.15E+00
 BI-210M#A    1.5701E-01    1.5701E-01    1.976E+02%                1.09E+00
 RA-224  A    1.1349E+01    1.1349E+01    5.179E+01%                1.91E+01
 AC-228       1.3021E+01    1.3021E+01    1.061E+01%                1.26E+00
 TH-227 #A    1.8297E+00    1.8297E+00    6.661E+01%                1.43E+01
 TH-229 #A   -4.1491E-01   -4.1491E-01    9.945E+02%                1.43E+01
 TH-234       2.8286E+01    2.8286E+01    2.786E+01%                1.96E+01
 PA-231 #A   -1.4725E-01   -1.4725E-01    1.587E+02%                2.26E+01
 PA-233 #A    4.4361E-01    4.4361E-01    1.276E+02%                1.54E+00
 PA-234 #A    4.2201E-01    4.2201E-01    2.079E+02%                3.00E+00
 PA-234M#A    1.8134E+01    1.8134E+01    2.525E+02%                1.68E+02
 U-235  #A    1.5890E+00    1.5890E+00    7.132E+01%                5.03E+00
 AM-241 #A    1.6744E-01    1.6744E-01    3.899E+02%                2.25E+00
 Np-237  A    4.7512E-01    4.7512E-01    2.997E+02%                4.86E+00
 Ir-192 #C    1.1212E+00    1.1212E+00    1.579E+01%                6.49E-01
 Cs-136 #A   -1.4108E-01   -1.4109E-01    1.926E+02%                9.78E-01
 Np-239 #A   -6.5159E-01   -6.5175E-01    1.136E+02%                2.49E+00
 Nd-147 #A   -1.2930E-02   -1.2931E-02    1.210E+04%                5.79E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  2000.1 keV)     3.657E+02  Bq/Sample     
 Total Decayed Activity (  277.1 to  2000.1 keV) 3.6571503E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140468 
-----------------------------------------------------------------------------                      
   Sample Description: 104501_Gamma_160-5428-A-6-D 
             Detector: Ge9 S/N100228730   
             Batch ID: 104501                 
    Work Order Number: Gamma   
           Lot Number: 160-5428-A-6-D
-----------------------------------------------------------------------------
        Decay to Time: 3/5/2014 09:16         Live Time: 1800   sec
     Acquisition Time: 3/5/2014 09:16:17      Real Time: 1803   sec
        Analysis Time: 3/5/2014 09:46         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     2.295E-01    2.295E-01    5.519E+00
NA-22      1.515E-01          204.0     3.091E-01    3.092E-01    1.115E+00
K-40       1.925E+02            5.3     1.025E+01    1.421E+01    8.314E+00
Sc-46      3.977E-01           39.1     1.556E-01    1.569E-01    6.486E-01
CR-51     -2.348E-01          654.4     1.537E+00    1.537E+00    5.513E+00
MN-54     -5.851E-02          386.7     2.262E-01    2.263E-01    8.290E-01
FE-59     -3.052E-01          171.7     5.241E-01    5.243E-01    1.866E+00
Co-56      4.899E-01           44.1     2.160E-01    2.174E-01    8.134E-01
CO-57     -5.567E-02          313.5     1.745E-01    1.745E-01    6.017E-01
CO-58      3.470E-02          603.1     2.093E-01    2.093E-01    7.773E-01
CO-60      1.276E-01          199.8     2.549E-01    2.550E-01    9.384E-01
ZN-65     -8.025E-01          106.5     8.549E-01    8.559E-01    2.919E+00
NB-94      2.192E-01          103.8     2.275E-01    2.278E-01    7.845E-01
ZR-95      0.000E+00          707.1     6.238E-02    6.238E-02    1.343E+00
NB-95      2.006E-02         1004.0     2.014E-01    2.014E-01    7.511E-01
RU-103     1.783E-02         1010.0     1.800E-01    1.800E-01    6.627E-01
RH-106     1.386E+00          142.6     1.976E+00    1.977E+00    6.960E+00
AG-108M    9.980E-02          157.7     1.574E-01    1.575E-01    6.771E-01
AG-110M    1.116E-01           85.8     9.574E-02    9.591E-02    8.989E-01
SN-113     6.014E-02          377.8     2.272E-01    2.272E-01    8.230E-01
SB-124     1.219E-01          196.1     2.391E-01    2.392E-01    5.525E-01
SB-125     1.282E+00           47.5     6.086E-01    6.121E-01    1.786E+00
I-131     -5.797E-02          175.9     1.020E-01    1.020E-01    7.977E-01
Gd-153    -5.249E-02         1040.0     5.458E-01    5.458E-01    1.889E+00
Ga-68      0.000E+00         1000.0     5.079E+00    5.079E+00    5.436E+01
Tc-99m    -6.352E-03         2524.0     1.603E-01    1.603E-01    5.616E-01
BA-133    -3.481E-01          103.2     3.591E-01    3.596E-01    1.217E+00
CS-134    -2.967E-01          118.0     3.502E-01    3.506E-01    1.192E+00
CS-137     0.000E+00         1000.0     7.205E-02    7.205E-02    1.341E+00
CE-139     6.407E-02          310.4     1.989E-01    1.990E-01    6.872E-01
Ba-140     2.209E-02          296.9     6.557E-02    6.558E-02    2.957E+00
La-140     8.796E-02          164.7     1.449E-01    1.449E-01    4.733E-01
CE-141     2.609E-01          124.6     3.250E-01    3.253E-01    1.103E+00
CE-144     0.000E+00         1000.0     5.288E-01    5.288E-01    3.925E+00
PM-144     1.357E-01          112.5     1.526E-01    1.528E-01    8.093E-01
EU-152     1.553E-01          268.3     4.168E-01    4.168E-01    2.426E+00
EU-154     4.251E-01          112.7     4.790E-01    4.795E-01    8.124E+00
EU-155     8.806E-01           35.0     3.077E-01    3.115E-01    2.231E+00
HF-181     8.758E-02          228.8     2.004E-01    2.004E-01    6.875E-01
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Ta-182     7.242E-01          124.3     9.001E-01    9.008E-01    3.753E+00
Hg-203     1.783E-01          118.4     2.111E-01    2.114E-01    7.219E-01
TL-208     2.452E+00           13.0     3.183E-01    3.428E-01    3.912E-01
pm-146     4.847E-02          310.6     1.505E-01    1.505E-01    1.875E+00
y-88       1.898E-01          134.3     2.548E-01    2.550E-01    8.992E-01
Cd-113m    6.180E+02          435.3     2.690E+03    2.690E+03    9.481E+03
Cd-109     1.294E+01           34.5     4.461E+00    4.519E+00    1.403E+01
PB-210     1.043E+00          600.8     6.267E+00    6.267E+00    2.188E+01
PB-212     7.450E+00            9.7     7.203E-01    8.667E-01    1.337E+00
PB-214     6.664E+00           12.0     8.005E-01    8.722E-01    1.294E+00
BI-207     4.809E-02          192.6     9.261E-02    9.265E-02    7.038E-01
BI-212     3.375E+00           93.2     3.144E+00    3.149E+00    1.074E+01
BI-214     6.610E+00           13.6     8.979E-01    9.614E-01    1.785E+00
BI-210M   -8.361E-02          413.4     3.456E-01    3.457E-01    1.213E+00
RA-224    -1.428E+01           55.6     7.933E+00    7.986E+00    2.602E+01
AC-228     5.236E+00           17.5     9.184E-01    9.564E-01    2.886E+00
TH-227    -4.143E+00           56.9     2.358E+00    2.374E+00    7.740E+00
TH-229     1.633E+00          218.4     3.565E+00    3.567E+00    1.232E+01
TH-234     5.516E+00           58.0     3.196E+00    3.209E+00    1.991E+01
PA-231     1.156E+00          105.6     1.221E+00    1.222E+00    2.160E+01
PA-233     9.738E-01           61.2     5.957E-01    5.980E-01    1.450E+00
PA-234    -1.182E+00           77.6     9.173E-01    9.193E-01    3.055E+00
PA-234M    3.051E+01           90.9     2.772E+01    2.777E+01    9.536E+01
U-235      2.850E+00           39.6     1.129E+00    1.138E+00    5.047E+00
AM-241     3.224E-01          180.9     5.834E-01    5.836E-01    1.998E+00
Np-237     3.784E+00           35.0     1.322E+00    1.339E+00    4.168E+00
Ir-192     7.083E-01           16.5     1.170E-01    1.243E-01    7.031E-01
Cs-136     1.976E-02          896.6     1.772E-01    1.772E-01    6.749E-01
Np-239    -2.021E-01          290.5     5.871E-01    5.872E-01    2.033E+00
Nd-147     0.000E+00         1000.0     5.674E-01    5.674E-01    5.008E+00
-----------------------------------------------------------------------------
Total      9.115E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Sample description                                             
      104501_Gamma_160-5428-A-6-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140468.An1

 Acquisition information
        Start time:                 3/5/2014 9:16:17 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/5/2014 9:16:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1628

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.42        2. 600.79   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    50.28        6. 220.96   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.34        8. 180.94   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.26       15. 107.79   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    75.02      112.  16.26   1.03  4.586E-02
    77.05      120.  15.59   1.03  4.677E-02
    81.90       22.  63.55   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    87.46       45.  34.47   1.04  5.051E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.611E+00 EU155 
                                                88.04   3.790  1.294E+01 Cd109 
    87.48       45.  34.95   1.04  5.010E-02    86.49  13.100  3.784E+00 Np237 
                                                86.54  30.700  1.614E+00 EU155 
                                                88.04   3.790  1.297E+01 Cd109 
    87.48       45.  34.95   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.614E+00 EU155 
                                                88.04   3.790  1.297E+01 Cd109 
    92.68       29.  57.95   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  5.544E+00 AC228 
                                                93.35   5.561  5.544E+00 AC228 
    93.07       28.  57.30   1.04  5.171E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  5.411E+00 AC228 
    99.93       13. 100.90   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   143.93       14. 109.38   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   145.49       11. 124.60   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   161.74        4. 323.79   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   167.11        4. 310.37   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   194.12        6. 218.38   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   202.63       23.  39.62   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   238.29      223.   9.40   0.99  3.736E-02   238.63  43.300  7.449E+00 PB212 
   242.00       53.  29.25   0.72  3.697E-02   242.00   7.430  1.065E+01 PB214 
   257.60        2. 467.43   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.52        2. 435.26   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.40       15.  66.21   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   278.63        9. 118.43   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   294.88      101.  16.86   1.10  3.233E-02   295.09  19.300  8.996E+00 PB214 
                                               295.95  30.160  5.768E+00 Ir192 
                                               295.95  30.160  5.768E+00 Ir192 
   299.91        9. 106.08   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.130E+00 PA231 
                                               300.18   6.200  2.433E+00 PA233 
                                               300.07   2.460  6.130E+00 PA231 
                                               300.18   6.200  2.433E+00 PA233 
   299.91        9. 105.64   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.155E+00 PA231 
                                               300.18   6.200  2.443E+00 PA233 
   299.91        9. 105.61   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   308.45        5. 177.16   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  2.657E-01 Ir192 
   312.89       15.  61.17   1.25  3.110E-02   312.01  36.000    PBC<MDA PA233 
                                               312.01  36.000  7.226E-01 PA233 
   328.21        5. 164.69   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.17       34.  31.13   1.27  2.940E-02   338.32  12.010  5.421E+00 AC228 
                                               338.32  12.010  5.421E+00 AC228 
   345.62        4. 228.79   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.86      129.  12.01   1.00  2.861E-02   351.93  37.600  6.664E+00 PB214 
   383.90        6. 117.22   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   391.84        2. 377.85   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   427.85       12.  61.18   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
                                               427.88  29.600  8.916E-01 SB125 
   434.05        3. 247.44   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   454.12        2. 310.55   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   462.40       11.  72.65   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  2.384E+00 SB125 
   467.68        1. 872.00   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  3.750E-02 Ir192 
   511.20       27.  40.37   1.42  2.188E-02   511.86  20.000    PBC<MDA RH106 
   582.95       74.  12.98   0.86  1.989E-02   583.02  84.500  2.452E+00 TL208 
   598.78        1. 711.87   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   609.02      111.  12.48   0.88  1.925E-02   609.31  46.090  6.974E+00 BI214 
                                               610.30   5.750  5.597E+01 RU103 
   609.15      100.  12.42   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.047E+01 RU103 
                                               610.30   5.750  5.047E+01 RU103 
   618.12        3. 179.08   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   621.89        5. 142.58   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   637.24        2. 353.56   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
                                               635.89  11.310  4.848E-01 SB125 
   657.46        6.  85.81   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   696.01        5. 136.10   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63        7. 103.79   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   720.01        4. 112.70   1.60  1.692E-02
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   722.54        3. 195.70   1.60  1.693E-02   722.79  10.810  1.031E+00 SB124 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               722.94  90.840  1.227E-01 AG108M
   722.73        3. 196.15   1.60  1.693E-02
   727.23        8.  93.17   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   778.58        2. 268.31   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  5.037E-01 EU152 
   811.55        1. 603.08   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   815.25        1. 896.64   1.67  1.540E-02   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  1.976E-02 Cs136 
   859.51        2. 218.62   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   897.45        5. 134.26   1.74  1.434E-02   898.04  93.700    PBC<MDA y88   
   910.92       40.  21.07   1.75  1.418E-02   911.07  29.000  5.457E+00 AC228 
                                               911.07  29.000  5.457E+00 AC228 
   943.07        1. 538.57   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
                                               946.02  13.400  2.556E-01 PA234 
   968.93       20.  36.82   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  4.743E+00 AC228 
  1002.02        6.  90.86   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1063.72        3. 206.56   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1120.13       21.  28.20   1.90  1.206E-02  1120.29  15.100  6.270E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.21       17.  39.13   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.954E-01 Sc46  
                                              1121.30  34.900  2.280E+00 Ta182 
  1121.14        5. 177.23   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  6.028E-01 Ta182 
  1189.04        3. 174.27   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1237.90       16.  44.09   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.71        3. 204.04   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.302E-01 EU154 
  1274.71        3. 202.59   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.332E-01 EU154 
  1332.08        2. 199.82   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1406.84        6.  62.13   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  1.709E+00 EU152 
  1460.26      360.   5.21   2.27  9.749E-03  1460.83  10.670  1.925E+02 K40   
  1763.58       14.  29.41   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.68    75.09       111.       112. 2.450E+03   16.26   1.025  -       D
   307.82    77.12       116.       120. 2.572E+03   15.59   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.33    46.42        75.         2.     0.001   600.79   0.998s
 TH-227    200.75    50.28        87.         6.     0.003   220.96   1.001s
 AM-241    236.99    59.34        91.         8.     0.004   180.94   1.010s
 TH-234    252.65    63.26       119.        15.     0.008   107.79   1.014s
 BA-133    327.21    81.90        85.        22.     0.012    63.55   1.031s
 Np-237    349.52    87.48       100.        45.     0.025    34.95   1.036s
 EU-155    349.52    87.48       100.        45.     0.025    34.95   1.036s
 Cd-109    349.43    87.46        96.        45.     0.025    34.47   1.038 
 Nd-147    364.26    91.17       174.       -19.    -0.011   100.65   1.041s
 TH-234    370.30    92.68       124.        29.     0.016    57.95   1.042s
 AC-228    371.87    93.07       115.        28.     0.016    57.30   1.043s
 Np-239    399.30    99.93        81.        13.     0.007   100.90   1.049s
 Gd-153    404.29   101.18        67.        -6.    -0.004   184.55   1.052s
 Np-239    405.00   101.36        58.        -4.    -0.002   247.16   1.053 
 EU-155    419.82   105.06        83.        -4.    -0.002   354.03   1.054s
 Np-239    420.68   105.28        79.        -4.    -0.002   290.45   1.055s
 EU-152    490.16   122.65       105.        -6.    -0.004   229.53   1.070s
 CO-57     490.59   122.76        99.        -5.    -0.003   313.46   1.070s
 EU-154    500.39   125.21        83.        -8.    -0.004   172.74   1.071s
 PA-234    522.81   130.82       110.       -20.    -0.011    77.58   1.079s
 HF-181    536.04   134.12        70.        -6.    -0.003   197.87   1.081s
 HF-181    548.28   137.19        70.        -8.    -0.004   152.83   1.084s
 CO-57     546.01   136.62        70.        -8.    -0.004   153.84   1.084s
 U-235     575.25   143.93       104.        14.     0.008   109.38   1.091s
 CE-141    581.48   145.49        94.        11.     0.006   124.60   1.092s
 Ba-140    646.45   161.74        80.         4.     0.002   323.79   1.108s
 CE-139    667.96   167.11        90.         4.     0.002   310.37   1.111s
 TH-229    775.95   194.12        70.         6.     0.003   218.38   1.137s
 U-235     809.98   202.63        29.        23.     0.013    39.62   1.148s
 TH-229    842.87   210.85        87.        -5.    -0.003   253.51   1.153s
 TH-227    943.28   235.96       175.       -34.    -0.019    56.92   1.177s
 PB-212    952.61   238.29        60.       217.     0.120     9.40   0.991 
 RA-224    959.57   240.03       216.       -39.    -0.022    55.55   1.181s
 PB-214    967.43   242.00        44.        53.     0.029    29.25   0.717s
 EU-152    977.15   244.43        85.       -14.    -0.008    93.83   1.185s
 TH-227   1029.84   257.60        38.         2.     0.001   467.43   1.195s
 Cd-113m  1053.50   263.52        50.         2.     0.001   435.26   1.202s
 BI-210M  1063.25   265.96        57.        -3.    -0.001   413.39   1.204s
 TL-208   1109.04   277.40        43.        15.     0.008    66.21   1.214 
 Hg-203   1113.93   278.63        50.         9.     0.005   118.43   1.216s
 I-131    1148.66   287.31        23.        -1.    -0.001   461.28   1.221s
 PB-214   1178.93   294.88        42.       101.     0.056    16.86   1.105 
 Ir-192   1179.75   295.09        49.        81.     0.045    16.52   1.231s
 PB-212   1199.04   299.91        38.         9.     0.005   105.61   1.235s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231   1199.04   299.91        38.         9.     0.005   105.64   1.235s
 PA-233   1199.04   299.91        38.         9.     0.005   106.08   1.235s
 PA-231   1209.51   302.53        50.        -5.    -0.003   199.36   1.237s
 BA-133   1209.31   302.48        54.        -6.    -0.004   169.66   1.238s
 Ba-140   1210.91   302.88        32.        -4.    -0.002   204.65   1.240s
 BI-210M  1209.62   302.55        32.        -5.    -0.003   161.84   1.240s
 Ir-192   1233.19   308.45        33.         5.     0.003   177.16   1.243s
 PA-233   1250.97   312.89        32.        15.     0.008    61.17   1.246s
 Ir-192   1262.78   315.85        45.        -4.    -0.002   217.39   1.250s
 CR-51    1275.77   319.09        35.        -1.    -0.001   654.39   1.253s
 La-140   1312.22   328.21        38.         5.     0.003   164.69   1.261s
 AC-228   1352.07   338.17        40.        34.     0.019    31.13   1.270s
 Cs-136   1359.74   340.09        81.       -13.    -0.007    99.50   1.272s
 HF-181   1381.87   345.62        33.         4.     0.002   228.79   1.276s
 PB-214   1406.82   351.86        23.       129.     0.072    12.01   0.998 
 BA-133   1418.79   354.85        59.       -11.    -0.006   103.17   1.285s
 I-131    1455.17   363.95        42.        -5.    -0.003   175.88   1.293s
 BA-133   1534.97   383.90        24.         6.     0.004   117.22   1.310s
 SN-113   1566.74   391.84        23.         2.     0.001   377.85   1.317s
 SB-125   1710.77   427.85        20.        12.     0.007    61.18   1.349s
 AG-108M  1735.55   434.05        28.         3.     0.002   247.44   1.354s
 pm-146   1815.82   454.12        25.         2.     0.001   310.55   1.372s
 SB-125   1848.96   462.40        24.        11.     0.006    72.65   1.380s
 Ir-192   1870.07   467.68        25.         1.     0.000   872.00   1.384s
 La-140   1946.68   486.83        32.        -2.    -0.001   355.20   1.401s
 RH-106   2044.15   511.20        47.        27.     0.015    40.37   1.422s
 Ba-140   2148.40   537.26        28.        -2.    -0.001   497.72   1.444s
 CS-134   2251.77   563.10        21.        -3.    -0.002   205.39   1.466s
 BI-207   2279.34   569.99        23.        -2.    -0.001   325.11   1.471s
 TL-208   2331.17   582.95         4.        74.     0.041    12.98   0.859s
 SB-124   2394.51   598.78        12.         1.     0.000   711.87   1.499s
 CS-134   2426.89   606.88        66.       -10.    -0.006   118.03   1.500s
 BI-214   2435.44   609.02        31.       111.     0.062    12.48   0.884s
 RU-103   2435.98   609.15        28.       100.     0.056    12.42   1.505s
 AG-108M  2451.43   613.02        27.        -3.    -0.002   238.44   1.509s
 PM-144   2471.86   618.12        17.         3.     0.002   179.08   1.512s
 RH-106   2486.92   621.89        20.         5.     0.003   142.58   1.515s
 I-131    2548.33   637.24        20.         2.     0.001   353.56   1.527s
 AG-110M  2629.23   657.46        11.         6.     0.003    85.81   1.544s
 PM-144   2783.45   696.01        23.         5.     0.003   136.10   1.576s
 NB-94    2809.92   702.63        21.         7.     0.004   103.79   1.581s
 SB-124   2890.34   722.73        21.         3.     0.002   196.15   1.598s
 AG-108M  2889.59   722.54        20.         3.     0.002   195.70   1.598s
 EU-154   2879.47   720.01         9.         4.     0.002   112.70   1.598s
 BI-212   2908.34   727.23        22.         8.     0.004    93.17   1.601s
 pm-146   2940.37   735.23        20.        -3.    -0.002   218.96   1.608s
 AG-110M  3051.09   762.91        21.        -2.    -0.001   275.86   1.631s
 EU-152   3113.79   778.58        12.         2.     0.001   268.31   1.643s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3189.08   797.40        17.        -1.    -0.001   503.19   1.656s
 CS-134   3207.14   801.91        22.        -1.    -0.001   447.97   1.661s
 CO-58    3245.70   811.55        16.         1.     0.001   603.08   1.668s
 Cs-136   3260.49   815.25        12.         1.     0.000   896.64   1.674s
 MN-54    3335.32   833.95        18.        -2.    -0.001   386.67   1.687s
 TL-208   3437.58   859.51        13.         2.     0.001   218.62   1.707s
 PA-234   3518.54   879.74        22.        -5.    -0.003   130.53   1.722s
 y-88     3589.38   897.45        17.         5.     0.003   134.26   1.736s
 AC-228   3643.30   910.92        16.        40.     0.022    21.07   1.746s
 PA-234   3771.93   943.07        10.         1.     0.000   538.57   1.772s
 AC-228   3875.38   968.93        17.        20.     0.011    36.82   1.790 
 EU-154   3978.79   994.77        16.        -3.    -0.001   229.07   1.810s
 PA-234M  4007.79  1002.02        12.         6.     0.003    90.86   1.814s
 EU-154   4018.44  1004.68        25.        -5.    -0.003   152.53   1.816s
 Co-56    4149.78  1037.50        24.        -2.    -0.001   287.10   1.841s
 Cs-136   4191.67  1047.97        23.        -3.    -0.002   254.65   1.848s
 RH-106   4200.50  1050.18        22.        -1.    -0.001   587.84   1.850s
 BI-207   4254.70  1063.72        20.         3.     0.002   206.56   1.860s
 FE-59    4388.63  1097.19        19.        -4.    -0.002   171.71   1.886s
 EU-152   4445.04  1111.28        22.        -2.    -0.001   401.82   1.895s
 ZN-65    4468.75  1117.21        40.        -9.    -0.005   106.53   1.897s
 BI-214   4481.07  1120.29        13.        21.     0.011    28.20   1.901D
 Sc-46    4480.77  1120.21        14.        17.     0.010    39.13   1.901s
 Ta-182   4485.12  1121.30        30.         5.     0.003   177.23   1.901D
 Ta-182   4756.21  1189.04        15.         3.     0.002   174.27   1.949 
 Ta-182   4885.40  1221.32        22.        -3.    -0.002   201.19   1.972s
 Co-56    4951.77  1237.90        18.        16.     0.009    44.09   1.984s
 NA-22    5099.06  1274.71        17.         3.     0.002   204.04   2.008s
 EU-154   5099.07  1274.71        17.         3.     0.002   202.59   2.008s
 CO-60    5328.68  1332.08        10.         2.     0.001   199.82   2.048s
 AG-110M  5538.18  1384.42        10.        -2.    -0.001   210.52   2.082s
 EU-152   5627.91  1406.84         5.         6.     0.004    62.13   2.097s
 K-40     5841.76  1460.26         8.       360.     0.200     5.21   2.269 
 BI-214   7056.00  1763.58         8.        14.     0.008    29.41   2.314s
 Co-56    7078.75  1769.26         8.        -3.    -0.001   163.10   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   1.5147E-01                                      9.50E+02             
                          1274.53 1.515E-01 ?(  1.115E+00 2.04E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.9248E+02                                      4.66E+11             
                          1460.83 1.925E+02  (P 8.314E+00 5.21E+00 1.07E+01 G  
 
Sc-46    F   3.9768E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  6.486E-01 1.00E+03 1.00E+02 G  
                          1120.55 7.954E-01 ?(  9.335E-01 3.91E+01 1.00E+02 G  
 
CR-51    F  -2.3483E-01                                      2.77E+01             
                           320.08-2.348E-01 ?(  5.513E+00 6.54E+02 9.94E+00 G  
 
MN-54    C  -5.8509E-02                                      3.12E+02             
                           834.85-5.851E-02 ?(  8.290E-01 3.87E+02 1.00E+02 G  
 
FE-59    F  -3.0522E-01                                      4.45E+01             
                          1099.25-3.052E-01 ?(  1.866E+00 1.72E+02 5.65E+01 G  
                          1291.60-1.534E-02 %   2.559E+00 4.43E+03 4.32E+01 G  
 
Co-56    C   4.8989E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  8.134E-01 1.00E+03 9.99E+01 G  
                          1238.28 1.231E+00 ?(  1.684E+00 4.41E+01 6.61E+01 G  
                          1037.84-7.532E-01 +   7.779E+00 2.87E+02 1.41E+01 G  
                          1771.35-1.115E+00 +   6.706E+00 1.63E+02 1.55E+01  A 
 
CO-57    C  -5.5667E-02                                      2.72E+02             
                           122.06-5.567E-02 &(  6.017E-01 3.13E+02 8.56E+01 G  
                           136.47-7.979E-01 +   4.209E+00 1.54E+02 1.07E+01 G  
 
CO-58    C   3.4703E-02                                      7.09E+01             
                           810.78 3.470E-02 ?(  7.773E-01 6.03E+02 9.95E+01 G  
 
CO-60    F   1.2755E-01                                      1.93E+03             
                          1332.50 1.276E-01 ?(  9.384E-01 2.00E+02 1.00E+02 G  
                          1173.24 0.000E+00 -   1.719E+00 1.00E+03 9.99E+01 G  
 
ZN-65    F  -8.0252E-01                                      2.44E+02             
                          1115.55-8.025E-01 ?(  2.919E+00 1.07E+02 5.06E+01 G  
 
NB-94    I   2.1919E-01                                      7.41E+06             
                           702.63 2.192E-01 ?(  7.845E-01 1.04E+02 9.79E+01 G  
                           871.10-1.855E-02 %   8.141E-01 1.17E+03 9.99E+01 G  
 
NB-95    I   2.0063E-02                                      6.40E+01             
                           765.79 2.006E-02 %(  7.511E-01 1.00E+03 9.98E+01 G  
 
RU-103   I   1.7828E-02                                      3.93E+01             
                           497.05 1.783E-02 %(  6.627E-01 1.01E+03 9.09E+01 G  
                           610.30 5.047E+01 ?   1.366E+01 1.24E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   1.3858E+00                                      3.74E+02             
                           621.92 1.386E+00 ?(  6.960E+00 1.43E+02 9.93E+00 G  
                          1050.36-3.225E+00 +   6.928E+01 5.88E+02 1.56E+00 G  
                           511.86 3.463E+00 &   4.399E+00 4.04E+01 2.00E+01 GA 
 
AG-108M  C   9.9797E-02                                      1.53E+05             
                           433.94 7.683E-02 ?(  6.771E-01 2.47E+02 9.05E+01 G  
                           722.94 1.227E-01 ?(  8.579E-01 1.96E+02 9.08E+01 G  
                           614.28-1.021E-01 +   8.670E-01 2.38E+02 8.98E+01 G  
 
AG-110M  F   1.1158E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  8.989E-01 1.00E+03 7.27E+01 G  
                           657.76 1.973E-01 ?(  5.794E-01 8.58E+01 9.46E+01 G  
                           937.49 0.000E+00 &   2.003E+00 1.00E+03 3.44E+01 G  
                          1384.30-5.041E-01 +   3.925E+00 2.11E+02 2.43E+01 G  
                           763.94-3.717E-01 +   3.702E+00 2.76E+02 2.23E+01 G  
 
SN-113   F   6.0135E-02                                      1.15E+02             
                           391.69 6.014E-02 ?(  8.230E-01 3.78E+02 6.40E+01 G  
 
SB-124   F   1.2192E-01                                      6.02E+01             
                           602.73 2.048E-02 ?(  5.525E-01 7.12E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79 1.044E+00 ?(  7.310E+00 1.96E+02 1.08E+01 G  
 
SB-125   I   1.2815E+00                                      1.01E+03             
                           427.88 8.916E-01 ?(  1.786E+00 6.12E+01 2.96E+01 G  
                           600.50 0.000E+00 -   5.076E+00 1.00E+03 1.79E+01 G  
                           635.89 0.000E+00 -   7.887E+00 1.00E+03 1.13E+01 G  
                           463.37 2.384E+00 &(  5.781E+00 7.27E+01 1.05E+01 G  
 
I-131    I  -5.7967E-02                                      8.02E+00             
                           364.48-1.302E-01 ?(  7.977E-01 1.76E+02 8.17E+01 G  
                           284.30-4.079E-01 +   6.842E+00 4.61E+02 6.14E+00 G  
                           636.97 7.657E-01 ?(  9.852E+00 3.54E+02 7.17E+00 G  
 
Gd-153   F  -5.2491E-02                                      2.42E+02             
                            97.50-5.249E-02 &(  1.889E+00 1.04E+03 3.00E+01 G  
                           103.20-3.094E-01 +   1.969E+00 1.85E+02 2.18E+01 G  
 
Tc-99m   I  -6.3515E-03                                      2.51E-01             
                           140.51-6.352E-03 &(  5.616E-01 2.52E+03 8.93E+01 G  
 
BA-133   F  -3.4810E-01                                      3.85E+03             
                           356.00-3.481E-01  (  1.217E+00 1.03E+02 6.20E+01 G  
                           302.85-6.039E-01 +   3.541E+00 1.70E+02 1.83E+01 G  
                           383.84 1.459E+00     5.927E+00 1.17E+02 8.94E+00 GA 

Page 269 of 434



      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            80.99 7.349E-01 &   1.540E+00 6.36E+01 3.41E+01 GA 
 
CS-134   I  -2.9671E-01                                      7.54E+02             
                           604.71-2.967E-01 ?(  1.192E+00 1.18E+02 9.76E+01 G  
                           795.87-4.832E-02 +   8.994E-01 5.03E+02 8.55E+01 G  
                           569.32 0.000E+00 +   4.962E+00 1.00E+03 1.54E+01 G  
                           801.95-6.125E-01 +   9.997E+00 4.48E+02 8.69E+00 G  
                           563.24-1.069E+00 +   7.849E+00 2.05E+02 8.35E+00 G  
 
CE-139   F   6.4074E-02                                      1.38E+02             
                           165.85 6.407E-02 &(  6.872E-01 3.10E+02 7.99E+01 G  
 
Ba-140   I   2.2088E-02                                      1.28E+01             
                           537.26-1.647E-01 ?(  2.957E+00 4.98E+02 2.44E+01 G  
                           162.66 7.544E-01 &(  8.467E+00 3.24E+02 6.22E+00 G  
                           304.85-1.656E+00 &   1.195E+01 2.05E+02 4.29E+00 G  
 
La-140   I   8.7957E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  4.733E-01 1.00E+03 9.54E+01 G  
                           487.02-1.236E-01 +   1.567E+00 3.55E+02 4.55E+01 G  
                           328.76 5.013E-01 ?(  2.875E+00 1.65E+02 2.03E+01 G  
                           815.77 0.000E+00 -   3.999E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   2.6086E-01                                      3.25E+01             
                           145.44 2.609E-01 &(  1.103E+00 1.25E+02 4.82E+01 G  
 
PM-144   C   1.3571E-01                                      3.63E+02             
                           696.54 1.699E-01 ?(  8.093E-01 1.36E+02 9.90E+01 G  
                           618.06 1.015E-01 &(  6.512E-01 1.79E+02 9.91E+01 G  
                           476.81-2.944E-02 &   1.484E+00 1.38E+03 4.20E+01 G  
 
EU-152   F   1.5533E-01                                      4.94E+03             
                           344.29-1.480E-02 &(  2.426E+00 4.58E+03 2.65E+01 G  
                          1112.07-5.698E-01 &   8.316E+00 4.02E+02 1.36E+01 G  
                           121.78-2.347E-01 &   1.848E+00 2.30E+02 2.86E+01 G  
                           778.92 5.037E-01 &(  5.013E+00 2.68E+02 1.29E+01 G  
                           964.11 0.000E+00 -   1.393E+01 1.00E+03 1.46E+01 G  
                           244.69-2.887E+00 +   9.109E+00 9.38E+01 7.58E+00 G  
                          1408.00 1.709E+00 ?   3.425E+00 6.21E+01 2.10E+01 GA 
 
EU-154   I   4.2506E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  8.124E+00 1.00E+03 1.23E+01 G  
                           123.10-1.961E-01 &   1.161E+00 1.73E+02 4.08E+01 G  
                          1274.54 4.332E-01 ?(  3.165E+00 2.03E+02 3.52E+01 G  
                           723.36 6.688E-01 ?(  2.674E+00 1.13E+02 2.02E+01 G  
                          1004.77-1.138E+00 +   6.097E+00 1.53E+02 1.80E+01 G  
                           996.33-1.016E+00 +   8.455E+00 2.29E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   8.8056E-01                                      1.81E+03             
                           105.31-1.818E-01 &(  2.231E+00 3.54E+02 2.12E+01 G  
                            86.54 1.614E+00 ?(  1.778E+00 3.49E+01 3.07E+01 G  
 
HF-181   F   8.7584E-02                                      4.24E+01             
                           482.00 1.693E-02 %(  6.875E-01 1.09E+03 8.05E+01 G  
                           133.02-1.513E-01 +   1.033E+00 1.98E+02 4.33E+01 G  
                           345.83 4.650E-01 ?(  3.758E+00 2.29E+02 1.51E+01 G  
                           136.30-1.470E+00 +   7.703E+00 1.53E+02 5.85E+00 G  
 
Ta-182   F   7.2423E-01                                      1.14E+02             
                          1121.30 6.028E-01  (  3.753E+00 1.77E+02 3.49E+01 G  
                          1221.41-6.314E-01 +   4.528E+00 2.01E+02 2.70E+01 G  
                          1189.05 9.858E-01  (  6.179E+00 1.74E+02 1.62E+01 G  
 
Hg-203   F   1.7829E-01                                      4.66E+01             
                           279.20 1.783E-01 ?(  7.219E-01 1.18E+02 8.15E+01 G  
 
TL-208   N   2.4519E+00                                      6.98E+02             
                           583.02 2.452E+00 @(  3.912E-01 1.30E+01 8.45E+01 G  
                           277.28 3.951E+00 +   8.651E+00 6.62E+01 6.31E+00 G  
                           860.56 7.308E-01 -   5.850E+00 2.19E+02 1.24E+01 G  
 
pm-146   C   4.8467E-02                                      2.02E+03             
                           747.16-1.945E-02 %(  1.875E+00 2.52E+03 3.40E+01 G  
                           735.72-4.474E-01 +   3.515E+00 2.19E+02 2.25E+01 G  
                           453.88 8.399E-02 ?(  9.373E-01 3.11E+02 6.50E+01 G  
 
y-88     F   1.8977E-01                                      1.07E+02             
                           898.04 1.898E-01 ?(  8.992E-01 1.34E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   1.753E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      6.1796E+02                                      5.33E+03             
                           263.70 6.180E+02 &(  9.481E+03 4.35E+02 6.00E-03   K
 
Cd-109   F   1.2941E+01                                      4.53E+02             
                            88.04 1.294E+01  (  1.403E+01 3.45E+01 3.79E+00 G  
 
PB-210   N   1.0431E+00                                      8.14E+03             
                            46.54 1.043E+00 ?(  2.188E+01 6.01E+02 4.25E+00 G  
 
PB-212   N   7.4495E+00                                      6.98E+02             
                           238.63 7.449E+00  (P 1.337E+00 9.40E+00 4.33E+01 G  
                           300.03 4.610E+00 - P 1.666E+01 1.06E+02 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   6.6637E+00                                      5.84E+05             
                           351.93 6.664E+00  (  1.294E+00 1.20E+01 3.76E+01 G  
                           295.09 8.996E+00 +   2.931E+00 1.69E+01 1.93E+01 G  
                           242.00 1.065E+01 +   6.823E+00 2.93E+01 7.43E+00 GA 
 
BI-207   C   4.8089E-02                                      1.18E+04             
                           569.70-5.994E-02 ?(  7.038E-01 3.25E+02 9.77E+01 G  
                          1063.66 1.898E-01 &(  1.405E+00 2.07E+02 7.45E+01 G  
 
BI-212   N   3.3749E+00                                      6.98E+02             
                           727.17 3.375E+00 ?(  1.074E+01 9.32E+01 7.55E+00 G  
                           785.42 0.000E+00 -   7.056E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   6.6104E+00                                      5.84E+05             
                           609.31 6.974E+00  (P 1.785E+00 1.25E+01 4.61E+01 G  
                          1120.29 6.270E+00  (P 6.039E+00 2.82E+01 1.51E+01 G  
                          1764.49 5.856E+00 ?(P 6.911E+00 2.94E+01 1.54E+01 G  
 
BI-210M  T  -8.3611E-02                                      1.10E+09             
                           265.83-8.361E-02 ?(  1.213E+00 4.13E+02 5.00E+01 G  
                           304.90-3.236E-01 &   1.831E+00 1.62E+02 2.80E+01 G  
 
RA-224   N  -1.4282E+01                                      6.98E+02             
                           240.99-1.428E+01 &(  2.602E+01 5.56E+01 4.10E+00 G  
 
AC-228   N   5.2362E+00                                      2.10E+03             
                           911.07 5.457E+00  (  2.886E+00 2.11E+01 2.90E+01 G  
                           968.97 4.743E+00  (  5.218E+00 3.68E+01 1.75E+01 G  
                           338.32 5.421E+00 @(  5.082E+00 3.11E+01 1.20E+01 G  
                            93.35 5.411E+00 *   1.017E+01 5.73E+01 5.56E+00 XA 
 
TH-227   N  -4.1431E+00                                      7.95E+03             
                           235.97-4.143E+00 ?(  7.740E+00 5.69E+01 1.23E+01 G  
                            50.14 1.452E+00 +   1.104E+01 2.21E+02 8.00E+00 G  
                           256.24 4.226E-01 &   7.035E+00 4.67E+02 7.00E+00 G  
 
TH-229   N   1.6325E+00                                      2.68E+06             
                           193.51 1.632E+00 &(  1.232E+01 2.18E+02 4.40E+00 G  
                           210.85-2.417E+00 +   2.113E+01 2.54E+02 2.99E+00 G  
 
TH-234   N   5.5158E+00                                      1.63E+12             
                            63.29 5.485E+00 ?(  1.991E+01 1.08E+02 3.81E+00 G  
                            92.59 5.537E+00 *(  1.053E+01 5.79E+01 5.58E+00 G  
 
PA-231   N   1.1555E+00                                      1.20E+07             
                           302.65-3.114E+00 ?(  2.160E+01 1.99E+02 2.88E+00 G  
                           300.07 6.155E+00 ?(  2.221E+01 1.06E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   9.7381E-01                                      7.82E+08             
                           312.01 7.226E-01 &(  1.450E+00 6.12E+01 3.60E+01 G  
                           300.18 2.433E+00 ?(  8.817E+00 1.06E+02 6.20E+00 G  
 
PA-234   N  -1.1824E+00                                      1.63E+12             
                           131.29-1.182E+00 ?(  3.055E+00 7.76E+01 1.80E+01 G  
                           946.02 2.556E-01 +   5.258E+00 5.39E+02 1.34E+01 G  
                           569.47 0.000E+00 +   9.309E+00 1.00E+03 8.20E+00 G  
                           883.24 2.191E-01 %   8.236E+00 1.00E+03 9.60E+00 G  
                           880.53-3.403E+00 +   1.554E+01 1.31E+02 6.00E+00 GA 
 
PA-234M  N   3.0514E+01                                      1.63E+12             
                          1001.00 3.051E+01 ?(  9.536E+01 9.09E+01 8.37E-01 G  
                           766.41-2.794E+00 %   2.820E+02 2.73E+03 2.94E-01 G  
 
U-235    N   2.8495E+00                                      2.57E+11             
                           143.79 1.367E+00 ?(  5.047E+00 1.09E+02 1.10E+01 G  
                           205.33 6.092E+00 &(  7.471E+00 3.96E+01 5.01E+00 G  
                           163.38 3.888E-02 %   1.136E+01 8.38E+03 5.08E+00 G  
 
AM-241   T   3.2243E-01                                      1.58E+05             
                            59.54 3.224E-01 ?(  1.998E+00 1.81E+02 3.59E+01 G  
 
Np-237   F   3.7841E+00                                      2.14E+06             
                            86.49 3.784E+00 ?(  4.168E+00 3.49E+01 1.31E+01 G  
 
Ir-192   F   7.0831E-01                                      7.40E+01             
                           316.49-9.253E-02 ?(  7.031E-01 2.17E+02 8.70E+01 G  
                           468.06 3.750E-02 ?(  1.193E+00 8.72E+02 5.18E+01 G  
                           308.44 2.657E-01 ?(  1.649E+00 1.77E+02 3.18E+01 G  
                           295.95 4.636E+00 ?(  2.024E+00 1.65E+01 3.02E+01 G  
 
Cs-136   F   1.9760E-02                                      1.30E+01             
                           818.50 1.976E-02 ?(  6.749E-01 8.97E+02 1.00E+02 G  
                          1048.07-1.512E-01 +   1.381E+00 2.55E+02 8.00E+01 G  
                           340.57-5.380E-01 +   1.805E+00 9.95E+01 4.69E+01 G  
 
Np-239   T  -2.0214E-01                                      2.36E+00             
                           103.70-1.933E-01 +   1.663E+00 2.47E+02 2.40E+01 X  
                           106.13-2.021E-01 &(  2.033E+00 2.90E+02 2.27E+01 G  
                            99.50 9.225E-01 &   3.141E+00 1.01E+02 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.42        75.         2.     0.001   600.79   1.043E+00   
 TH-227      50.28        87.         6.     0.003   220.96   1.452E+00   
 AM-241      59.34        91.         8.     0.004   180.94   3.224E-01   
 TH-234      63.26       119.        15.     0.008   107.79   5.485E+00   
 BA-133      81.90        85.        22.     0.012    63.55   7.349E-01   
 Np-237      87.48       100.        45.     0.025    34.95   3.784E+00   
 EU-155      87.48       100.        45.     0.025    34.95   1.614E+00   
 Cd-109      87.46        96.        45.     0.025    34.47   1.294E+01   
 Nd-147      91.17       174.       -19.    -0.011   100.65  -7.302E-01   
 TH-234      92.68       124.        29.     0.016    57.95   5.537E+00   
 AC-228      93.07       115.        28.     0.016    57.30   5.411E+00   
 Np-239      99.93        81.        13.     0.007   100.90   9.225E-01   
 Gd-153     101.18        67.        -6.    -0.004   184.55  -3.094E-01   
 Np-239     101.36        58.        -4.    -0.002   247.16  -1.933E-01   
 EU-155     105.06        83.        -4.    -0.002   354.03  -1.818E-01   
 Np-239     105.28        79.        -4.    -0.002   290.45  -2.021E-01   
 EU-152     122.65       105.        -6.    -0.004   229.53  -2.347E-01   
 CO-57      122.76        99.        -5.    -0.003   313.46  -5.567E-02   
 EU-154     125.21        83.        -8.    -0.004   172.74  -1.961E-01   
 PA-234     130.82       110.       -20.    -0.011    77.58  -1.182E+00   
 HF-181     134.12        70.        -6.    -0.003   197.87  -1.513E-01   
 HF-181     137.19        70.        -8.    -0.004   152.83  -1.470E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57      136.62        70.        -8.    -0.004   153.84  -7.979E-01   
 U-235      143.93       104.        14.     0.008   109.38   1.367E+00   
 CE-141     145.49        94.        11.     0.006   124.60   2.609E-01   
 Ba-140     161.74        80.         4.     0.002   323.79   7.544E-01   
 CE-139     167.11        90.         4.     0.002   310.37   6.407E-02   
 TH-229     194.12        70.         6.     0.003   218.38   1.632E+00   
 U-235      202.63        29.        23.     0.013    39.62   6.092E+00   
 TH-229     210.85        87.        -5.    -0.003   253.51  -2.417E+00   
 TH-227     235.96       175.       -34.    -0.019    56.92  -4.143E+00   
 RA-224     240.03       216.       -39.    -0.022    55.55  -1.428E+01   
 EU-152     244.43        85.       -14.    -0.008    93.83  -2.887E+00   
 TH-227     257.60        38.         2.     0.001   467.43   4.226E-01   
 Cd-113m    263.52        50.         2.     0.001   435.26   6.180E+02   
 BI-210M    265.96        57.        -3.    -0.001   413.39  -8.361E-02   
 Hg-203     278.63        50.         9.     0.005   118.43   1.783E-01   
 I-131      287.31        23.        -1.    -0.001   461.28  -4.079E-01   
 Ir-192     295.09        49.        81.     0.045    16.52   4.636E+00   
 PA-231     299.91        38.         9.     0.005   105.64   6.155E+00   
 PA-233     299.91        38.         9.     0.005   106.08   2.433E+00   
 PA-231     302.53        50.        -5.    -0.003   199.36  -3.114E+00   
 BA-133     302.48        54.        -6.    -0.004   169.66  -6.039E-01   
 Ba-140     302.88        32.        -4.    -0.002   204.65  -1.656E+00   
 BI-210M    302.55        32.        -5.    -0.003   161.84  -3.236E-01   
 Ir-192     308.45        33.         5.     0.003   177.16   2.657E-01   
 PA-233     312.89        32.        15.     0.008    61.17   7.226E-01   
 Ir-192     315.85        45.        -4.    -0.002   217.39  -9.253E-02   
 CR-51      319.09        35.        -1.    -0.001   654.39  -2.348E-01   
 La-140     328.21        38.         5.     0.003   164.69   5.013E-01   
 AC-228     338.17        40.        34.     0.019    31.13   5.421E+00   
 Cs-136     340.09        81.       -13.    -0.007    99.50  -5.380E-01   
 HF-181     345.62        33.         4.     0.002   228.79   4.650E-01   
 BA-133     354.85        59.       -11.    -0.006   103.17  -3.481E-01   
 I-131      363.95        42.        -5.    -0.003   175.88  -1.302E-01   
 BA-133     383.90        24.         6.     0.004   117.22   1.459E+00   
 SN-113     391.84        23.         2.     0.001   377.85   6.014E-02   
 SB-125     427.85        20.        12.     0.007    61.18   8.916E-01   
 AG-108M    434.05        28.         3.     0.002   247.44   7.683E-02   
 pm-146     454.12        25.         2.     0.001   310.55   8.399E-02   
 SB-125     462.40        24.        11.     0.006    72.65   2.384E+00   
 Ir-192     467.68        25.         1.     0.000   872.00   3.750E-02   
 La-140     486.83        32.        -2.    -0.001   355.20  -1.236E-01   
 RH-106     511.20        47.        27.     0.015    40.37   3.463E+00   
 Ba-140     537.26        28.        -2.    -0.001   497.72  -1.647E-01   
 CS-134     563.10        21.        -3.    -0.002   205.39  -1.069E+00   
 CS-134     606.88        66.       -10.    -0.006   118.03  -2.967E-01   
 RU-103     609.15        28.       100.     0.056    12.42   5.047E+01   
 AG-108M    613.02        27.        -3.    -0.002   238.44  -1.021E-01   
 PM-144     618.12        17.         3.     0.002   179.08   1.015E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106     621.89        20.         5.     0.003   142.58   1.386E+00   
 I-131      637.24        20.         2.     0.001   353.56   7.657E-01   
 AG-110M    657.46        11.         6.     0.003    85.81   1.973E-01   
 PM-144     696.01        23.         5.     0.003   136.10   1.699E-01   
 NB-94      702.63        21.         7.     0.004   103.79   2.192E-01   
 AG-108M    722.54        20.         3.     0.002   195.70   1.227E-01   
 EU-154     720.01         9.         4.     0.002   112.70   6.688E-01   
 pm-146     735.23        20.        -3.    -0.002   218.96  -4.474E-01   
 AG-110M    762.91        21.        -2.    -0.001   275.86  -3.717E-01   
 EU-152     778.58        12.         2.     0.001   268.31   5.037E-01   
 CS-134     797.40        17.        -1.    -0.001   503.19  -4.832E-02   
 CS-134     801.91        22.        -1.    -0.001   447.97  -6.125E-01   
 CO-58      811.55        16.         1.     0.001   603.08   3.470E-02   
 Cs-136     815.25        12.         1.     0.000   896.64   1.976E-02   
 MN-54      833.95        18.        -2.    -0.001   386.67  -5.851E-02   
 PA-234     879.74        22.        -5.    -0.003   130.53  -3.403E+00   
 y-88       897.45        17.         5.     0.003   134.26   1.898E-01   
 AC-228     910.92        16.        40.     0.022    21.07   5.457E+00   
 PA-234     943.07        10.         1.     0.000   538.57   2.556E-01   
 AC-228     968.93        17.        20.     0.011    36.82   4.743E+00   
 EU-154     994.77        16.        -3.    -0.001   229.07  -1.016E+00   
 PA-234M   1002.02        12.         6.     0.003    90.86   3.051E+01   
 EU-154    1004.68        25.        -5.    -0.003   152.53  -1.138E+00   
 Co-56     1037.50        24.        -2.    -0.001   287.10  -7.532E-01   
 Cs-136    1047.97        23.        -3.    -0.002   254.65  -1.512E-01   
 RH-106    1050.18        22.        -1.    -0.001   587.84  -3.225E+00   
 FE-59     1097.19        19.        -4.    -0.002   171.71  -3.052E-01   
 EU-152    1111.28        22.        -2.    -0.001   401.82  -5.698E-01   
 ZN-65     1117.21        40.        -9.    -0.005   106.53  -8.025E-01   
 Sc-46     1120.21        14.        17.     0.010    39.13   7.954E-01   
 Co-56     1237.90        18.        16.     0.009    44.09   1.231E+00   
 NA-22     1274.71        17.         3.     0.002   204.04   1.515E-01   
 EU-154    1274.71        17.         3.     0.002   202.59   4.332E-01   
 CO-60     1332.08        10.         2.     0.001   199.82   1.276E-01   
 AG-110M   1384.42        10.        -2.    -0.001   210.52  -5.041E-01   
 EU-152    1406.84         5.         6.     0.004    62.13   1.709E+00   
 Co-56     1769.26         8.        -3.    -0.001   163.10  -1.115E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                5.52E+00
 NA-22  #A    1.5147E-01    1.5147E-01    2.040E+02%                1.11E+00
 K-40         1.9248E+02    1.9248E+02    5.323E+00%                8.31E+00
 Sc-46  #A    3.9768E-01    3.9768E-01    3.913E+01%                6.49E-01
 CR-51  #A   -2.3483E-01   -2.3483E-01    6.544E+02%                5.51E+00
 MN-54  #A   -5.8509E-02   -5.8509E-02    3.867E+02%                8.29E-01
 FE-59  #A   -3.0522E-01   -3.0522E-01    1.717E+02%                1.87E+00
 Co-56  #A    4.8989E-01    4.8989E-01    4.409E+01%                8.13E-01
 CO-57  #A   -5.5667E-02   -5.5667E-02    3.135E+02%                6.02E-01
 CO-58  #A    3.4703E-02    3.4703E-02    6.031E+02%                7.77E-01
 CO-60  #A    1.2755E-01    1.2755E-01    1.998E+02%                9.38E-01
 ZN-65  #A   -8.0252E-01   -8.0252E-01    1.065E+02%                2.92E+00
 NB-94  #A    2.1919E-01    2.1919E-01    1.038E+02%                7.84E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.34E+00
 NB-95  #A    2.0063E-02    2.0063E-02    1.004E+03%                7.51E-01
 RU-103 #A    1.7827E-02    1.7828E-02    1.010E+03%                6.63E-01
 RH-106 #A    1.3858E+00    1.3858E+00    1.426E+02%                6.96E+00
 AG-108M#A    9.9797E-02    9.9797E-02    1.577E+02%                6.77E-01
 AG-110M#A    1.1158E-01    1.1158E-01    8.581E+01%                8.99E-01
 SN-113 #A    6.0135E-02    6.0135E-02    3.778E+02%                8.23E-01
 SB-124 #A    1.2192E-01    1.2192E-01    1.961E+02%                5.53E-01
 SB-125 #A    1.2815E+00    1.2815E+00    4.749E+01%                1.79E+00
 I-131  #A   -5.7966E-02   -5.7967E-02    1.759E+02%                7.98E-01
 Gd-153 #A   -5.2491E-02   -5.2491E-02    1.040E+03%                1.89E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.44E+01
 Tc-99m #A   -6.3481E-03   -6.3515E-03    2.524E+03%                5.62E-01
 BA-133 #A   -3.4810E-01   -3.4810E-01    1.032E+02%                1.22E+00
 CS-134 #A   -2.9671E-01   -2.9671E-01    1.180E+02%                1.19E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.34E+00
 CE-139 #A    6.4074E-02    6.4074E-02    3.104E+02%                6.87E-01
 Ba-140 #A    2.2087E-02    2.2088E-02    2.969E+02%                2.96E+00
 La-140 #A    8.7956E-02    8.7957E-02    1.647E+02%                4.73E-01
 CE-141 #A    2.6086E-01    2.6086E-01    1.246E+02%                1.10E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.92E+00
 PM-144 #A    1.3571E-01    1.3571E-01    1.125E+02%                8.09E-01
 EU-152 #A    1.5533E-01    1.5533E-01    2.683E+02%                2.43E+00
 EU-154 #A    4.2506E-01    4.2506E-01    1.127E+02%                8.12E+00
 EU-155 #A    8.8056E-01    8.8056E-01    3.495E+01%                2.23E+00
 HF-181 #A    8.7584E-02    8.7584E-02    2.288E+02%                6.87E-01
 Ta-182  A    7.2423E-01    7.2423E-01    1.243E+02%                3.75E+00
 Hg-203 #A    1.7829E-01    1.7829E-01    1.184E+02%                7.22E-01
 TL-208       2.4519E+00    2.4519E+00    1.298E+01%                3.91E-01
 pm-146 #A    4.8467E-02    4.8467E-02    3.106E+02%                1.87E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/5/2014 9:46:45 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140468.An1             
                                                                                 
 y-88   #A    1.8977E-01    1.8977E-01    1.343E+02%                8.99E-01
 Cd-113m#A    6.1796E+02    6.1796E+02    4.353E+02%                9.48E+03
 Cd-109 #A    1.2941E+01    1.2941E+01    3.447E+01%                1.40E+01
 PB-210 #A    1.0431E+00    1.0431E+00    6.008E+02%                2.19E+01
 PB-212       7.4495E+00    7.4495E+00    9.670E+00%                1.34E+00
 PB-214       6.6637E+00    6.6637E+00    1.201E+01%                1.29E+00
 BI-207 #A    4.8089E-02    4.8089E-02    1.926E+02%                7.04E-01
 BI-212 #A    3.3749E+00    3.3749E+00    9.317E+01%                1.07E+01
 BI-214       6.6104E+00    6.6104E+00    1.358E+01%                1.79E+00
 BI-210M#A   -8.3611E-02   -8.3611E-02    4.134E+02%                1.21E+00
 RA-224 #A   -1.4282E+01   -1.4282E+01    5.555E+01%                2.60E+01
 AC-228 #     5.2362E+00    5.2362E+00    1.754E+01%                2.89E+00
 TH-227 #A   -4.1431E+00   -4.1431E+00    5.692E+01%                7.74E+00
 TH-229 #A    1.6325E+00    1.6325E+00    2.184E+02%                1.23E+01
 TH-234 #A    5.5158E+00    5.5158E+00    5.795E+01%                1.99E+01
 PA-231 #A    1.1555E+00    1.1555E+00    1.056E+02%                2.16E+01
 PA-233 #A    9.7381E-01    9.7381E-01    6.117E+01%                1.45E+00
 PA-234 #A   -1.1824E+00   -1.1824E+00    7.758E+01%                3.05E+00
 PA-234M#A    3.0514E+01    3.0514E+01    9.086E+01%                9.54E+01
 U-235  #A    2.8495E+00    2.8495E+00    3.962E+01%                5.05E+00
 AM-241 #A    3.2243E-01    3.2243E-01    1.809E+02%                2.00E+00
 Np-237 #A    3.7841E+00    3.7841E+00    3.495E+01%                4.17E+00
 Ir-192 #C    7.0831E-01    7.0831E-01    1.652E+01%                7.03E-01
 Cs-136 #A    1.9760E-02    1.9760E-02    8.966E+02%                6.75E-01
 Np-239 #A   -2.0213E-01   -2.0214E-01    2.905E+02%                2.03E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.01E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     2.157E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 2.1565663E+02  Bq/Sample     
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 3_20140305001_QCAsLeft                                                        
Acquired: 3/5/2014 12:24:13 AM
Detector: Ge 3 SN/131
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 57     59.79     60.04    PASS      
FWHM               0.81      0.00      0.00      0. 80      1.91      2.01    PASS      
ActivityDiff     647.00     -5.00     -4.00     -1. 87      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.46      0.00      0.00      1. 43      3.16      3.26    PASS      
ActivityDiff     606.50     -5.00     -4.00     -2. 40      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 34   1333.01   1333.26    PASS      
FWHM               2.07      0.00      0.00      2. 07      4.27      4.37    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -1. 55      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 3_20140305002_BG                                                              
Acquired: 3/5/2014 12:47:51 AM
Detector: Ge 3 SN/131
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.36      2.21      2.26      2.31      2.46      2.51    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 5_20140305001_QCAsLeft                                                        
Acquired: 3/5/2014 12:25:03 AM
Detector: Ge 5 SN/157
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 73      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00     -0. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 39      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00      0. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 26   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 87      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -2. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 5_20140305002_BG                                                              
Acquired: 3/5/2014 12:47:31 AM
Detector: Ge 5 SN/157
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.45      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140305001_BG                                                              
Acquired: 3/5/2014 12:03:25 AM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.26      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 7_20140305002_QCAsLeft                                                        
Acquired: 3/5/2014 1:09:13 AM
Detector: Ge 7 SN/154
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.58     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      0. 90      1.94      2.04    PASS      
ActivityDiff     647.00     -5.00     -4.00      0. 29      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.45      0.00      0.00      1. 45      3.15      3.25    PASS      
ActivityDiff     606.50     -5.00     -4.00     -1. 28      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 60   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 47   1333.01   1333.26    PASS      
FWHM               1.98      0.00      0.00      1. 97      4.18      4.28    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -1. 93      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 9_20140305001_QCAsLeft                                                        
Acquired: 3/5/2014 12:30:02 AM
Detector: Ge9 S/N100228730
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 97      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -0. 90      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 52      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -0. 12      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 19   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      1. 99      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -0. 61      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140305002_BG                                                              
Acquired: 3/5/2014 12:49:11 AM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.73      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe

Page 288 of 434



                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 10_20140305001_QCAsLeft                                                       
Acquired: 3/5/2014 12:30:33 AM
Detector: Ge10 S/N08316756
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 56     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      1. 05      1.94      2.04    PASS      
ActivityDiff     670.63     -5.00     -4.00      2. 10      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.43      0.00      0.00      1. 55      3.13      3.23    PASS      
ActivityDiff     643.00     -5.00     -4.00      2. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 54   1333.01   1333.26    PASS      
FWHM               2.01      0.00      0.00      1. 95      4.21      4.31    PASS      
ActivityDiff    1234.50     -5.00     -4.00      1. 78      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140305002_BG                                                             
Acquired: 3/5/2014 12:52:38 AM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.50      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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Ge03_90099_solidcert 2012 TALS.xls 

Gamma Verification per Geometry 
Detector: 

Geometry: 

Reference date 

Calibration Standard: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Certified Activity 
Isotope 

gammas/sec 

Pb-210 3094 

Am-241 2037 

Cd-109 2881 

Co-57 1511 

Ce-139 2139 

Hg-203 4651 

Sn-113 3015 

Cs-137 1938 

Y-88 7264 

Co-60 3580 

Co-60 3581 

Y-88 7690 

Ge3 

Tunacan 

1/1/2012 

90099 

1550 

317.8 

6699 
Geometry 
Activity 

aammas/sec 

634 

418 

591 

310 

439 

954 

618 

397 

1489 

734 

734 

1577 

y abundance 

0.04~5 

0.3590 

0.0361 

0.8560 

0.7990 

0.8146 

0.6400 

0.8510 

0.9370 

0.9997 

0.9999 

0.9920 

Reviewed By: Jody Watson 
~~-"'-~~~~~~~~~~ 

3/28/2012 

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Bq/sample 

14926 

1163 

16363 

362 

549 

1171 

966 

467 

1589 

734 

734 

1589 

Count 
Results 

%recovery 

15038 100.7 

1231.1 105.8 

16045 98.1 

348.66 96.3 

542.18 98.8 

1190.9 101.7 

974.14 100.9 

465.73 99.7 

1562.9 98.3 

732.25 99.7 

726.4 98.9 

1616.3 101.7 
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Calibration Data from file: 3 Soil TunaCan.Clb 
Energy Calibration Date: 3/28/2012 Time: 11:26:42 AM 

Efficiency Calibration Date: 3/28/2012 Time: 11:26:55 AM 

Calibration Description: 
3 Soil Tunacad 90099 032712 

Energy Calibration Fit 
Energy= 0.1475 +0.249738*Channel +3.68165e-008*Channel**2 

FWHM (ch) = 3.1011 +0.001004*Channel -l.23886e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM(keV) Fit(keV) Delta 

185.95 46. 54 46.59 
237.88 59.54 59.56 
351.51 88.03 87.94 
487.69 122.06 121.95 
663.54 165.85 165.87 

1117.25 279.17 279. 21 
1567.81 391.69 391.78 
2647.99 661.66 661. 71 
3593.39 898.02 898.03 
4693.77 1173.24 1173.17 
5330.55 1332.50 1332.44 
7343.39 1836.01 1836.06 

Efficiency Calibration Fit 
Knee Energy= 165.85 keV 

-0.10% 0.82 0.82 0.35% 
-0.03% 0,81 0.83 -2.35% 

0 .11% 0.85 0.86 -1.11% 
0.09% 0.89 0.90 -0.30% 

-0.01% 0. 96 0.94 1. 71% 
-0.02% 1.06 1.05 1. 21% 
-0.02% 1.16 1.16 -0.08% 
-0.01% 1.42 1.42 -0.09% 
-0.00% 1.68 1.64 2.32% 

0.01% 1. 85 /' 1.89 -1. 87% 
0.00% 2.01 2.03 -0.79% 

-0.00% J 2.47 2.45 0.53% 

Above the Knee: Quadratic Uncertainty= 0.6409 % 
Ln(Eff) -0.6102 -0.364228*Ln(Eng) -0.028954*(Ln(Eng))**2 

Below the Knee: Quadratic Uncertainty= 1.2945 % 
Ln(Eff) = -25.2514 +9.446449*Ln(Eng) -1.00597*(Ln(Eng))**2 

Efficiency Table 
Energy Efficiency 

46.54 2.1302E-002 
59.54 3. 3461E-002 
88.03 4.3165E-002 

122.06 4.3938E-002 

Fit Delta 

2.2144E-002 -3.95% 
3.1823E-002 4.89% 
4.4041E-002 -2.03% 
4.5635E-002 -3.86% 

165.85 ============== Knee ============== 
165.85 3. 9111E-002 3. 9630E-002 -1.33% 
279.17 2.8374E-002 2. 7881E-002 1.74% 
391. 69 2.2192E-002 2.1995E-002 0.89% 
661.66 1.5033E-002 1.5039E-002 -0.04% 
898.02 1.1768E-002 l.1963E-002 -1.66% 

1173.24 9.7156E-003 9.7485E-003 -0.34% 
1332.50 8.7374E-003 8.8303E-003 -1.06% 
1836.01 6.9703E-003 6.8546E-003 1.66% 

Calibration Certificate Table 
Isotope Energy Pct Half life Activity 

I 
GPS Error 

/ 

Date & Time 
-------------------------------------------------------------------------·---------
Pb-210 46.54 4.25 8.15E+003 14918.00 634.00 4.10% 1/1/2012 11:00:00 AM 
Am-241 59.54 35.70 1.58E+005 1170.90 418.00 3.50% 1/1/2012 11:00:00 AM 
Cd-109 88.03 3.61 4.63E+002 16371.00 591.00 4.70% 1/1/2012 11:00:00 AM 
Co-57 122.06 85.60 2.72E+002 362.15 310.00 4.10% 1/1/2012 11:00:00 AM 

Ce-139 165.85 79.90 l.38E+002 549.44 439.00 3.90% 1/1/2012 11:00:00 AM 

Hg-203 279.17 81.50 4.66E+001 1170.60 954.00 3.80% 1/1/2012 11:00:00 AM 

Sn-113 391.69 64.00 1.15E+002 965.63 618.00 3.90% 1/1/2012 11:00:00 AM 
Cs-137 661.66 85.21 l.10E+004 465. 91 397.00 4.00% 1/1/2012 11:00:00 AM 

Y-88 898.02 93.70 l.07E+002 1589.10 1489.00 3.90% 1/1/2012 11:00:00 AM 
Co-60 1173.24 99.90 1.93E+003 734.73 734.00 4.00% 1/1/2012 11:00:00 AM 

Co-60 1332.50 99.98 1.93E+003 734.15 734.00 4.00% 1/1/2012 11:00:00 AM 

Y-88 1836.01 99.20 1.07E+002 1589.70 1577.00 4.00% 1/1/2012 11:00:00 AM 
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Sample description 
3 TunaCan 90099 32712 

G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3_TunaCan_20120996.Anl 

Spectrum Filename: C:\User\SPC\Det3\3 TunaCan 20120996.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 3 SN/131 

Calibration 
Filename: 

3 Soil TunaCan 90099 032712 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff): 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

3/27/2012 6:49:29 PM 
3600 
3659 

1.62 % 
3 

3 Soil TunaCan.Clb - -

3/28/2012 11:26:42 AM 
0.147 keV 
0.250 keV/channel 
3.682E-08 keV/channelA2 

3/28/2012 11:26:55 AM 
165.85 keV 

Quadratic Uncertainty 0.64 % 
-6.102019E-01 + (-3.642282E-Ol*Log(E)) + 

( -2.895398E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.29 % 

-2. 525141E+Ol + ( 9. 446449E+OO*Log (E) ) + 
( -l.005974E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.61keV) 

8000 ( 2000.41keV) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( l.OOOOE+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3_TunaCan_20120996.Anl 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 

Comments 
1/1/2012 11:00:00 AM 

Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+Ol% 
Energy Calibration 

***** 
Peak 
Energy 

Normalized diff: 0.0476 

S U M M A R Y 0 F 
Area Un cert 

P E A K S 
FWHM Corrctn 

Factor 

I N R A N G E 
Nuclide 
Energy 

Brnch. 
Ratio 

***** 
Act. 

Bq 
Nuc 

46.59 50574. 0.65 
59.56 50333. 0.68 

0.82 
0.81 

2.218E-02 
3.l83E-02 

46.54 4.250 1.504E+04 Pb210 
59.54 35.700 1.231E+03 AM241 

70.80 1766. 9.08 0.85 3.816E-02 
72.87 3614. 4.56 0.85 3.911E-02 
74. 96 1613. 9.70 0.85 3.999E-02 
87.94 80693. 0.50 0.85 4.402E-02 88.03 3.610 1.605E+04 CD109 

121.95 39343. 0.74 0.89 4.564E-02 122.06 85.600 3.487E+02 C057 
136.41 4721. 3.34 0.95 4.398E-02 
165.87 40014. 0.68 0. 96 3.963E-02 165.85 79.900 5.422E+02 Ce139 
255.13 1516. 9.66 0.98 2.966E-02 
279.21 26998. 0.85 1.06 2.788E-02 279.17 81.500 1. 191E+03 Hg203 
391.78 29352. 0.72 1.16 2.199E-02 391.69 64.000 9.741E+02 SN113 
661. 71 213 6 9. 0.89 1.42 1.504E-02 661.66 85.210 4.657E+02 CS137 
898.02 35979. 0.66 1.68 1.196E-02 898.02 93.700 1.563E+03 Y898 

1173.16 24887. 0.79 1. 85 9.749E-03 1173.24 99.900 7.323E+02 Coll 73 
1332.44 22381. 0.80 2.01 8.831E-03 1332.50 99.982 7.264E+02 Col332 
1836.03 22571. 0.73 2.47 6.855E-03 1836.01 99.200 1.616E+03 Yl836 

************ U N I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

282.89 70.78 11968. 1765. 4.626E+04 9.08 0.845 D 
291.19 72.85 11762. 3610. 9.232E+04 4.56 0.847 D 
299.57 74.94 11439. 1606. 4.017E+04 9.74 0.849 D 
545.58 136.41 6353. 4721. 1.073E+05 3.34 0.952 
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G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3 TunaCan 20120996.Anl 

Net area Eff*Area Uncert FWHM Suspected Channel 
1020.86 

Energy Background 
255.13 4778. 1516. 5.109E+04 9.66 0.975 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

S U M M A R Y ************** 
Intensity Uncert FWHM 
Cts/Sec 1 Sigma % keV 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

185.95 46.59 
237.88 59.56 
351.51 87.94 
487.69 121.95 
663.54 165.87 

1117.25 279.21 
1567.81 391.78 
2647.99 661.71 
3593.36 898.02 
4693.73 1173.16 
5330.55 1332.44 
7343.29 1836.03 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

15712. 
16997. 
18663. 
10697. 

7740. 
5084. 
3251. 
2996. 
2796. 
1727. 
1300. 

413. 

50574. 
50333. 
80693. 
39343. 
40014. 
26998. 
29352. 
21369. 
35979. 
24887. 
22381. 
22571. 

14.048 
13.981 
22.415 
10.929 
11. 115 

7.499 
8.153 
5.936 
9.994 
6. 913 
6.217 
6.270 

0.65 
0.68 
0.50 
0.74 
0.68 
0.85 
0. 72 
0.89 
0.66 
0.79 
0.80 
0.73 

0.824 
0.815 
0.853 
0.893 
0.956 
1.064 
1.160 
1.417 
1.677 
1.854 
2.010 
2.474 

***** s u M M A R Y 0 F L I B R A R Y P E A K u S A G E ***** 
- Nuclide - Average ------------- Peak 

...... _____________ 
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.5038E+04 8.15E+03 
46.54 1.504E+04 1.745E+02 6.50E-01 4.25E+OO 

AM-241 1.2311E+03 1.58E+05 
59.54 1.231E+03 1.493E+Ol 6.75E-01 3.57E+Ol 

CD-109 1.6045E+04 4.63E+02 
88.03 1.605E+04 1. 271E+02 4.98E-01 3.61E+OO 

C0-57 3.4866E+02 2.72E+02 
122.06 3.487E+02 4.295E+OO 7.36E-01 8.56E+Ol 

G 

G 

G 

G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.4218E+02 
165.85 5.422E+02 5.592E+OO 

Hg-203 1.1909E+03 
279.17 1.191E+03 1.478E+Ol 

SN-113 9.7414E+02 
391.69 9.741E+02 8.908E+OO 

CS-137 4.6573E+02 
661.66 4.657E+02 5.618E+OO 

Y-898 1.5629E+03 
898.02 1.563E+03 l.082E+Ol 

Co-1173 7.3225E+02 
1173.24 7.323E+02 5.778E+OO 

Co-1332 7.2640E+02 
1332.50 7.264E+02 5.541E+OO 

Y-1836 1.6163E+03 
1836.01 1.616E+03 6.976E+OO 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

1.38E+02 
6.78E-01 7.99E+Ol 

4.66E+Ol 
8.48E-01 8.15E+Ol 

1.15E+02 
7.23E-01 6.40E+Ol 

1.10E+04 
8.92E-01 8.52E+Ol 

l.07E+02 
6.55E-01 9.37E+Ol 

l.93E+03 
7.93E-Ol 9.99E+Ol 

l.93E+03 
8.0lE-01 1.00E+02 

1.07E+02 
7.29E-01 9.92E+Ol 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 

G 

G 

G 

G 

G 

G 

G 

G 
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G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3_TunaCan_20120996.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

0 F N U C L I D E S I N 

Nuclide Activity 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

Bq 

l.4927E+04 
1.2307E+03 
1.4098E+04 
2.7976E+02 
3.5103E+02 
3.3004E+02 
5.7920E+02 
4.6320E+02 
8.9159E+02 
7.0984E+02 
7.0417E+02 
9.2205E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.5038E+04 
1. 2311E+03 
1.6045E+04 
3.4866E+02 
5.4218E+02 
1.1909E+03 
9.7414E+02 
4.6573E+02 
1.5629E+03 
7.3225E+02 
7.2640E+02 
1.6163E+03 

Uncertainty 
Counting 

6.504E-01% 
6.752E-01% 
4. 981E-01% 
7.363E-01% 
6.778E-01% 
8.480E-01% 
7.232E-01% 
8.922E-01% 
6.SSlE-01% 
7.934E-01% 
8.009E-01% 
7.286E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

1. 74E+02 
1.49E+Ol 
1.27E+02 
4.30E+OO 
5.59E+OO 
1.48E+Ol 
8.91E+OO 
5.62E+OO 
1.08E+Ol 
5.78E+OO 
5.54E+OO 
6.98E+OO 

----------------------------- S UM M AR Y ----------------------------
Total Activity ( 77.1 to 2000.4 keV) 3.549E+04 Bq 
Total Decayed Activity ( 77.1 to 2000.4 keV) 4.0473316E+04 Bq 

Analyzed by: 
Admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica 
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Gamma Verification per Geometry 
Detector: 

Geometry: 

Reference date 

Calibration Standard: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Certified Activity 
Isotope 

gammas/sec 

Pb-210 3094 

Am-241 2037 

Cd-109 2881 

Co-57 1511 

Ce-139 2139 

Hg-203 4651 

Sn-113 3015 

Cs-137 1938 

Y-88 7264 

Co-60 3580 

Co-60 3581 

Y-88 7690 

Ge5 

Tunacan 

1/1/2012 

90099 

1550 

317.8 

6699 
Geometry 
Activity 

a am mas/sec 

634 

418 

591 

310 

439 

954 

618 

397 

1489 

734 

734 

1577 

y abundance 

0.0425 

0.3590 

0.0361 

0.8560 

0.7990 

0.8146 

0.6400 

0.8510 

0.9370 

0.9997 

0.9999 

0.9920 

Reviewed By: Jody Watson 
~~~~~~~~~~~~~ 

3/27/2012 

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Bq/sample 

14926 

1163 

16363 

362 

549 

1171 

966 

467 

1589 

734 

734 

1589 

Count 
Results 

%recovery 

14353 96.2 

1230.2 105.7 

16101 98.4 

347.72 96.1 

538.4 98.1 

1208.4 103.2 

972.07 100.6 

462.35 99.0 

1559.3 98.1 

722.51 98.4 

739.67 100.7 

1613.8 101.5 
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Sample description 
5 TunaCan 90099 032612 

G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5 TunaCan 20120810.Anl 

Spectrum Filename: C:\User\SPC\Det5\5 TunaCan 20120810.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 5 SN/157 

Calibration 
Filename: 

5 Soil TunaCan 90099 032612 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (~ff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

3/26/2012 3:05:42 PM 
3600 
3652 

1.44 % 
5 

5 Soil TunaCan.Clb 

3/27/2012 5:20:02 PM 
0.135 keV 
0.250 keV/channel 
2.720E-08 keV/channelA2 

3/27/2012 5:20:37 PM 
165.85 keV 

Quadratic Uncertainty 0.87 % 
6 . 4 6 6115 E - 0 1 + ( - 7 . 8 3 0 4 5 4 E - 0 1 *Log ( E) ) + 
( -4.117504E 03*Log(E)A2 ) 
Quadratic Uncertainty= 1.43 % 

-2. 462251E+Ol + ( 9. 075211E+OO*Log (E) ) + 
( -9.664422E-Ol*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.6lkeV) 

2000. 53keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5_TunaCan_20120810.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections 
Decay correct to date: 

Status 
YES 
NO 

Comments 
1/1/2012 11:00:00 AM 

Decay during acquisition: 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0527 

***** 
Peak 
Energy 

46.61 
59.56 
70.85 
72.87 
87.95 

121.94 
136.41 
165.85 
279.20 
391.78 
661.74 
898.01 

1173.18 
1332.44 
1836.04 

S U M M A R Y 0 F 
Area 

38986. 
40041. 

1493. 
2354. 

63754. 
30888. 

3768. 
31597. 
20358. 
20611. 
14000. 
23228. 
15468. 
14238. 
13938. 

Uncert 

0.74 
0.74 
9.22 
5. 96 
0.53 
0.76 
3.80 
0.74 
0.87 
0.93 
1.10 
0.82 
0.93 
0.98 
0.87 

P E A K S I N 
FWHM Corrctn 

Factor 

0.74 1.793E-02 
0.74 2.535E 02 
0.78 3.019E-02 
0.78 3.089E-02 
0.80 
0.85 
0.89 
0.88 
0.97 
1.12 
1.38 
1.55 
1.77 
1.93 
2.30 

3.460E-02 
3.583E-02 
3.457E-02 
3.066E-02 
2.036E-02 
1.537E-02 
9.923E-03 
7.684E-03 
6.138E-03 
5.515E-03 
4.208E-03 

R A N G E 
Nuclide 
Energy 

Brnch. 
Ratio 

***** 
Act. Nuc 

Bq 

46.54 4.250 1.435E+04 Pb210 
59.54 35.700 1.230E+03 AM241 

88.03 
122.06 

165.85 
279.17 
391.69 
661.66 
898.02 

1173.24 
1332.50 
1836.01 

3.610 
85.600 

79.900 
81.500 
64.000 
85.210 
93.700 
99.900 
99.982 
99.200 

1.610E+04 CD109 
3 .477E+02 C057 

5.384E+02 Ce139 
1.208E+03 Hg203 
9.721E+02 SN113 
4. 623E+02 CS137 
1.559E+03 Y898 
7. 225E+02 Coll 73 
7.397E+02 Co1332 
1.614E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

1 Sigma % keV Nuclide 

291.16 
545.44 

72.88 
136.41 

8722. 
5274. 

2253. 7.295E+04 
3768. 1.090E+05 

7.09 
3.80 

0.801 
0.888 

r 
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s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown 
C - Area < Critical level. 

G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5 TunaCan 20120810.Anl 

list. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 186.01 46.61 12895. 38986. 10.829 0.74 0.743 
AM-241 237.86 59.56 13293. 40041. 11. 122 0.74 0.735 
CD-109 351.46 87.95 12894. 63754. 17.710 0.53 0.805 
C0-57 487.52 121.94 6935. 30888. 8.580 0.76 0.852 
Ce-139 663.26 165.85 5616. 31597. 8.777 0.74 0.883 
Hg-203 1116. 90 279.20 2848. 20358. 5.655 0.87 0. 966 
SN-113 1567.36 391.78 3046. 20611. 5.725 0.93 1. 119 
CS-137 2647.45 661.74 1982. 14000. 3.889 1. 10 1.380 
Y-898 3592.51 898.01 1944. 23228. 6.452 0.82 1.547 
Co-1173 4692.96 1173.18 847. 15468. 4.297 0.93 1.774 
Co-1332 5329.75 1332.44 693. 14238. 3.955 0.98 1.927 
Y-1836 7342.72 1836.04 102. 13938. 3.872 0.87 2.295 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 0 F L I B R A R y p E A K u s A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4353E+04 8.15E+03 
46.54 1.435E+04 1.958E+02 7.44E-01 4.25E+OO G 

AM-241 l.2302E+03 l.58E+05 
59.54 1.230E+03 1.659E+Ol 7.44E-01 3.57E+Ol G 

CD-109 1. 6101E+04 4.63E+02 
88.03 1.610E+04 l.343E+02 5.28E-Ol 3.61E+OO G 

C0-57 3.4772E+02 2.72E+02 
122.06 3. 477E+02 4.399E+OO 7.60E-Ol 8.56E+Ol G 
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ORTEC g v - i 
TestAmerica 

(1087) Env32 G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5_TunaCan 20120810.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.3840E+02 

Hg-203 1.2084E+03 

SN-113 9.7207E+02 

CS-137 4.6235E+02 

Y-898 1.5593E+03 

Co-1173 7.2251E+02 

Co-1332 7.3967E+02 

Y-1836 1.6138E+03 

165.85 5.384E+02 

279.17 l.208E+03 

391.69 9.721E+02 

661.66 4.623E+02 

898.02 1.559E+03 

1173.24 7.225E+02 

1332.50 7.397E+02 

1836.01 1.614E+03 

l.38E+02 
5.997E+OO 7.36E-01 7.99E+Ol G 

4.66E+Ol 
1.492E+Ol 8.69E-01 8.15E+Ol G 

1.15E+02 
l.226E+Ol 9.31E-01 6.40E+Ol G 

1.10E+04 
6.941E+OO 1.lOE+OO 8.52E+Ol G 

1.07E+02 
1.397E+Ol 8.19E-01 9.37E+Ol G 

1.93E+03 
6.463E+OO 9.30E-01 9.99E+Ol G 

1.93E+03 
6.515E+OO 9.82E-01 l.OOE+02 G 

1.07E+02 
5.776E+OO 8.71E 01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is t6o narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5_TunaCan_20120810.Anl 

p - Photon Reaction D - Double-Escape 
c - Charged Particle Reaction K - Key Line 
M - No MDA Calculation A - Not in Average 
R - Coincidence Corrected c - Coincidence Peak 
H - Halflife limit exceeded 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

P Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4250E+04 
1.2297E+03 
1.4172E+04 
2.7983E+02 
3. 5061E+02 
3.4071E+02 
5.8200E+02 
4.5987E+02 
8. 9620E+02 
7.0069E+02 
7.1733E+02 
9.2756E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4353E+04 
1.2302E+03 
l.6101E+04 
3.4772E+02 
5.3840E+02 
1.2084E+03 
9.7207E+02 
4.6235E+02 
1.5593E+03 
7.2251E+02 
7.3967E+02 
1.6138E+03 

A - Activity printed, but activity < 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

Uncertainty 
Counting 

7.439E-01% 
7.442E-01% 
5. 277E-01% 
7.604E-01% 
7.359E-01% 
8.687E-01% 
9.315E-01% 
1.097E+00% 
8.189E-01% 
9.300E-01% 
9.821E-01% 
8. 711E-01% 

MDA. 

S A M P L E 
1 Sigma 

MDA 

1. 96E+02 
1.66E+Ol 
l.34E+02 
4.40E+OO 
6.00E+OO 
1.49E+Ol 
1.23E+Ol 
6.94E+OO 
1.40E+Ol 
6.46E+OO 
6.52E+OO 
5.78E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 2000.5 keV) 3.491E+04 Bq 
Total Decayed Activity ( 37.6 to 2000.5 keV) 3.9848164E+04 Bq 

Analyzed by: 
Admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica 
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Ge07 _90099_solidcert 2012 TALS.xls 

Gamma Verification per Geometry 
Detector: 

Geometry: 

Reference date 

Calibration Standard: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Certified Activity 
Isotope 

gammas/sec 

Pb-210 3094 

Am-241 2037 

Cd-109 2881 

Co-57 1511 

Ce-139 2139 

Hg-203 4651 

Sn-113 3015 

Cs-137 1938 

Y-88 7264 

Co-60 3580 

Co-60 3581 

Y-88 7690 

Ge? 

Tunacan 

1/1/2012 

90099 

1550 

317.8 

6699 
Geometry 

Activity 
aammas/sec 

634 

418 

591 

310 

439 

954 

618 

397 

1489 

734 

734 

1577 

Reviewed By: __ J_o_d.._y _W_a_ts_o_n ______ _ 

Date: 3/16/2012 
------------~ 

y abundance 

0.0425 

0.3590 

0.0361 

0.8560 

0.7990 

0.8146 

0.6400 

0.8510 

0.9370 

0.9997 

0.9999 

0.9920 

SOP: ST-RD-0102 current rev CalVerif_tuna can (2) 

Sq/sample 

14926 

1163 

16363 

362 

549 

1171 

966 

467 

1589 

734 

734 

1589 

Count 
Results 

%recovery 

14726 98.7 

1241.6 106.7 

15976 97.6 

346.77 95.8 

539.48 98.3 

1199.2 102.4 

976.76 101.1 

467.66 100.2 

1567.3 98.6 

726.23 98.9 

719.64 98.0 

1635.7 102.9 
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Calibration Data from file: 7 Soil TunaCan.Clb 
Energy Calibration Date: J/16/2012 Time: 11:44:50 AM 

Efficiency Calibration Date: 3/16/2012 Time: 11:45:14 AM 

Calibration Description: 
7 TunaCan 90099 030512 

Energy Calibration Fit 
Energy= 0.1533 +0.249954*Channel +6.71576e-009*Channel**2 

FWHM (ch) = 3.2969 +0.001030*Channel -2.25091e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM(keV) Fit(keV) 

185.73 46.54 4 6. 58 
237. 72 59.54 59.57 
351.56 88.03 88.03 
487.42 122.06 121.99 
662.55 165.85 165.76 

1116.52 279.17 279.24 
1566.54 391.69 391. 73 
2646.25 661.66 661. 64 
3591.85 898.02 898.04 
4692.53 1173.24 1173.22 
5329.58 1332.50 1332. 49 
7343.37 1836.01 1836.02 

Efficiency Calibration Fit 
Knee Energy = 165.85 keV 

-0.08% 0.86 0.87 
-0.06% 0.86 0.88 

0.00% 0.91 0.91 
0.06% 0.97 0.95 
0.05% 1. 00 0.99 

-0.03% 1.13 1.10 
-0.01% 1. 21 1. 21 

0.00% 1. 4 7 1. 4 7 
-0.00% 1. 66 1. 68 

0.00% 1. 92 1. 91 
0.00% 2.02 2.04 

-0.00% 2.42 2.41 

Delta 

-1.80% 
-3.29% 
-0.17% 

2.36% 
1. 26% 
1. 85% 

-0.23% 
0.54% 

-1.15% 
0.69% 

-0.87% 
0.28% 

Above the Knee: Quadratic Uncertainty= 0.8690 % 
Ln(Eff) 0.6717 -0.616654*Ln(Eng) -0.0206592*(Ln(Eng) )**2 

Below the Knee: Quadratic Uncertainty= 1.4845 % 
Ln(Eff) = -26.8969 +10.195443*Ln(Eng) -l.08167*(Ln(Eng))**2 

Efficiency Table 
Energy Efficiency 

46.54 2.3732E-002 
59.54 3.9252E-002 
88.03 5.1999E-002 

122.06 5.3679E-002 

Fit Delta 

2.4829E-002 -4.62% 
3.7016E-002 5.70% 
5.3285E-002 -2.47% 
5.6057E-002 -4.43% 

165.85 ============== Knee ============== 
165.85 4.7932E-002 4. 8811E-002 -1.83% 
279.17 3.2322E-002 3.1541E-002 2.42% 
391.69 2.3837E-002 2.3601E-002 0.99% 
661.66 1. 4 94 7E-002 1.4924E-002 0.15% 
898.02 1.1205E-002 1.1367E-002 -1.45% 

1173.24 8.8255E-003 8.9287E-003 -1.17% 
1332.50 7.7833E-003 7.9508E-003 -2.15% 
1836.01 6.0876E-003 5.9192E-003 2.77% 

Calibration Certificate Table 
Isotope Energy Pct Halflife Activity GPS Error Date & Time 
----------------------------------------------------------------------------------
Pb-210 46.54 4.25 8.15E+003 14941.00 635.00 4.10% 1/1/2012 11:00:00 AM 
Am-241 59.54 35.70 1.58E+005 1170.90 418.00 3.50% 1/1/2012 11:00:00 AM 
Cd-109 88.03 3.61 4.63E+002 16371.00 591.00 4.70% 1/1/2012 11:00:00 AM 

Co-57 122.06 85.60 2. 72E+002 362.15 310.00 4.10% 1/1/2012 11:00:00 AM 
Ce-139 165.85 79.90 l.38E+002 549.44 439.00 3.90% 1/1/2012 11:00:00 AM 
Hg-203 279.17 81. 50 4.66E+001 1170.60 954.00 3.80% 1/1/2012 11:00:00 AM 
Sn-113 391.69 64.00 l.15E+002 967 .19 619.00 3.90% 1/1/2012 11:00:00 AM 
Cs-137 661.66 85.21 l.10E+004 467.08 398.00 4.00% 1/1/2012 11:00:00 AM 
Y-88 898.02 93.70 1.07E+002 1590.20 1490.00 3.90% 1/1/2012 11:00:00 AM 
Co-60 1173.24 99.90 l.93E+003 734.73 734.00 4.00% 1/1/2012 11:00:00 AM 
Co-60 1332.50 99.98 l.93E+003 735.15 735.00 4.00% 1/1/2012 11: 00: 00 AM 
Y-88 1836.01 99.20 l.07E+002 1590.70 1578.00 4.00% 1/1/2012 11:00:00 AM 
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ORTEC g v - i (1087) Env32 
TestAmerica 

Sample description 
7 TunaCan 90099 030512 

G53W4.25 2/28/2014 11:43:43 AM 
Spectrum name: 7 TunaCan 20120388.Anl 

Spectrum Filename: C:\User\SPC\Det7\7 TunaCan 20120388.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 7 SN/154 

Calibration 
Filename: 

7 TunaCan 90099 032712 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

3/5/2012 2:07:36 PM 
3600 
3721 

3.25 % 
7 

7 Soil TunaCan.Clb 

3/16/2012 11:44:50 AM 
0.153 keV 
0.250 keV/channel 
6.716E-09 keV/channelA2 

3/16/2012 11:45:11 AM 
165.85 keV 

Quadratic Uncertainty 0.87 % 
6.716580E-01 + (-6.166540E-Ol*Log(E)) + 
( -2.065917E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.48 % 

-2.689695E+Ol + ( 1.019544E+Ol*Log(E)) + 
( -l.081671E+00*Log(E)A2 ) 

DET EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.65keV ) 

8000 ( 2000.2lkeV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (1087) Env32 G53W4.25 2/28/2014 11:43:43 AM 
TestAmerica Spectrum name: 7_TunaCan_20120388.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 

Comments 
1/1/2012 11:00:00 AM 

Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+Ol% 
Energy Calibration 

***** 
Peak 
Energy 

4 6. 63 
59.57 
70.74 
72.95 
88.03 

121. 99 
136.41 
165.76 
255.13 
279.24 
391. 7 3 
661.68 
898.03 

1173.21 
1332.49 
1836.00 

Normalized diff: 0.0324 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

53946. 
59050. 

2770. 
4536. 

100494. 
508 65. 

6524. 
54838. 

1772. 
4277 6. 
36096. 
21323. 
39603. 
22788. 
20124. 
22787. 

0.53 
0.65 
6.58 
4.27 
0.43 
0.71 
3.77 
0.57 
7.37 
0.59 
0.66 
0.77 
0.63 
0.85 
0.85 
0.70 

0.87 
0.86 
0.90 
0.90 
0.91 
0.97 
0.93 
1. 00 
1. 21 
1.13 
1. 21 
1. 4 7 
1. 66 
1. 92 
2.02 
2.43 

2.487E-02 
3.704E-02 
4.527E-02 
4.661E-02 
5.328E-02 
5.606E-02 
5.411E-02 
4.767E-02 
3.404E-02 
3.153E-02 
2.360E-02 
1. 4 92E-02 
1.137E-02 
8.929E-03 
7.951E-03 
5.919E-03 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 
59.54 

88.03 
122.06 

165.85 

279.17 
391.69 
661. 66 
898.02 

1173.24 
1332.50 
1836.01 

4.250 
35.700 

3.610 
85.600 

79.900 

81.500 
64.000 
85.210 
93.700 
99.900 
99.982 
99.200 

***** 
Act. Nuc 

Bq 

1.428E+04 Pb210 
l.242E+03 AM241 

l.598E+04 CD109 
3.468E+02 C057 

5. 395E+02 Cel39 

l.199E+03 Hg203 
9.768E+02 SN113 
4.677E+02 CS137 
1. 567E+03 Y898 
7.262E+02 Co1173 
7 .196E+02 Col332 
1.636E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

282.41 
291.25 
545 .11 

1020.07 

70.73 
72.94 

136.41 
255.13 

15146. 
16305. 
12980. 

4580. 

2828. 6. 248E+04 
4 682. 1. 005E+05 
6524. 1.206E+05 
1772. 5. 204E+04 

6.43 
4.12 
3.77 
7.37 

0. 896 
0. 8 99 
0.932 
1. 209 

D 
D 
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ORTEC g v - i (1087) Env32 G53W4.25 2/28/2014 11:43:43 AM 

TestAmerica Spectrum name: 7 TunaCan 20120388.Anl 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.73 46.58 19825. 5 5 63 6. 15.454 0.65 0.856 

AM-241 237.72 59.57 21942. 59050. 16.403 0.65 0.857 

CD-109 351. 56 88.03 21396. 100494. 27.915 0.43 0.912 

C0-57 487.42 121.99 16859. 50865. 14.129 0.71 0. 971 

Ce-139 662.55 165.76 9893. 54838. 15.233 0.57 1. 005 

Hg-203 1116.52 279.24 5111. 42776. 11.882 0.59 1.126 

SN-113 1566.54 391.73 4106. 36096. 10.027 0.66 1. 211 

CS-137 2646.33 661.66 2922. 21323. 5.923 0.77 1.4660 

Y-898 3591.84 898.03 3210. 39603. 11. 001 0.63 1.659 

Co-1173 4692.50 1173.21 1804. 22788. 6.330 0.85 1. 924 

Co-1332 5329.58 1332.49 1286. 20124. 5.590 0.85 2.020 

Y-1836 7343.30 1836.00 283. 22787. 6.330 0.70 2.426 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 0 F L I B R A R Y P E A K U S A G E ***** 
- Nuclide - Average 
Name Code Activity 

Bq 

Pb-210 N 1.4726E+04 

AM-241 1.2416E+03 

CD-109 1.5976E+04 

C0-57 3.4677E+02 

------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq Bq 

46.54 1.473E+04 1.744E+02 

59.54 l.242E+03 l.457E+Ol 

88.03 1.598E+04 l.088E+02 

122.06 3.468E+02 4.144E+OO 

COMMENTS 

8.15E+03 
6.52E-Ol 4.25E+OO 

1. 58E+05 
6.49E-01 3.57E+Ol 

4.63E+02 
4.29E-Ol 3.61E+OO 

2. 72E+02 
7.08E-Ol 8.56E+Ol 

G 

G 

G 

G 
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ORTEC g v - i 
TestAmerica 

(1087) Env32 G53W4.25 2/28/2014 11:43:43 AM 
Spectrum name: 7 TunaCan 20120388.Anl 

Nuclide Ave activity 

Ce-139 5.3948E+02 

Hg-203 1.1992E+03 

SN-113 9.7676E+02 

CS-137 4.6766E+02 

Y-898 1.5673E+03 

Co-1173 7.2623E+02 

Co-1332 7.1964E+02 

Y-1836 l.6357E+03 

Energy Activity Code Peak MDA Comments 

165.85 5.395E+02 

279.17 l.199E+03 

391.69 9.768E+02 

661.66 4.677E+02 

898.02 1.567E+03 

1173.24 7.262E+02 

1332.50 7.196E+02 

1836.01 l.636E+03 

1. 38E+02 
4.586E+OO 5.65E-01 7.99E+Ol G 

4.66E+Ol 
9.415E+00 5.92E-01 8.15E+Ol G 

1.15E+02 
8.153E+00 6.55E-Ol 6.40E+Ol G 

l.10E+04 
5.584E+00 7.73E-01 8.52E+Ol G 

1.07E+02 
1.056E+01 6.29E-01 9.37E+Ol G 

1.93E+03 
6.394E+OO 8.53E-01 9.99E+Ol G 

1.93E+03 
6.072E+OO 8.54E-01 1.00E+02 G 

1.07E+02 
5.819E+OO 7.02E-01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 



Page 311 of 434

ORTEC g v - i (1087) Env32 G53W4.25 2/28/2014 11:43:43 AM 

TestAmerica Spectrum name: 7 TunaCan_20120388.Anl 

p - Photon Reaction D - Double-Escape 
c - Charged Particle Reaction K - Key Line 
M - No MDA Calculation A - Not in Average 
R - Coincidence Corrected c - Coincidence Peak 
H - Half life limit exceeded 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** s U M M A R Y 0 F N U C L I D E S I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq Bq 

Pb-210 1.4646E+04 1.4726E+04 6.521E-01% 1. 7 4E+02 

AM-241 1.2413E+03 1.2416Et03 6.489E-01% 1.46E+Ol 

CD-109 1.4512E+04 1.5976E+04 4.292E-01% 1.09E+02 

C0-57 2.9445E+02 3.4677Et02 7.076E-01% 4.14E+OO 

Ce-139 3.9059E+02 5.3948E+02 5.652E-01% 4.59E+OO 

Hg-203 4.6224E+02 l.1992E+03 5.917E-01% 9.42E+OO 

SN-113 6.6381E+02 9. 7 67 6E+02 6.552E-01% 8.15E+OO 

CS-137 4.6577E+02 4.6766E+02 7.730E-01% 5.58E+OO 

Y-898 l.0329E+03 1.5673E+03 6.291E-01% 1. 06E+Ol 

Co-1173 7. 0966E+02 7.2623E+02 f3.534E-01% 6.39E+OO 

Co-1332 7.0321E+02 7 .1964E+02 8.542E-01% 6.07E+OO 

Y-1836 1.0780E+03 1.6357E+03 7.017E-01% 5.82E+OO 

< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity< MDA and failed test. 
c - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 701.8 to 2000.2 keV) 3.620E+04 Bq 
Total Decayed Activity ( 701.8 to 2000.2 keV) 4.0121711Et04 Bq 

Analyzed by: 
Admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica 
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Ge09_90099_solidcert 2012 TALS.xls 

Gamma Verification per Geometry 
Detector: 

Geometry: 

Reference date 

Calibration Standard: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Certified Activity 
Isotope 

gammas/sec 

Pb-210 3094 

Am-241 2037 

Cd-109 2881 

Co-57 1511 

Ce-139 2139 

Hg-203 4651 

Sn-113 3015 

Cs-137 1938 

Y-88 7264 

Co-60 3580 

Co-60 3581 

Y-88 7690 

Ge9 

Tunacan 

1/1/2012 

90099 

1550 

317.8 

6699 
Geometry 
Activity 

aammas/sec 

634 

418 

591 

310 

439 

954 

618 

397 

1489 

734 

734 

1577 

y abundance 

0.0425 

0.3590 

0.0361 

0.8560 

0.7990 

0.8146 

0.6400 

0.8510 

0.9370 

0.9997 

0.9999 

0.9920 

Reviewed By: Jody Watson 
~~-<-~~~~~~~~~~ 

6/14/2012 

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Bq/sample 

14926 

1163 

16363 

362 

549 

1171 

966 

467 

1589 

734 

734 

1589 

Count 
%recovery 

Results 

14240 95.4 

1244.5 107.0 

15902 97.2 

347.48 96.0 

535.87 97.6 

1216.7 103.9 

970.65 100.5 

466.58 99.9 

1552.5 97.7 

727.12 99.0 

719.75 98.0 

1638.8 103.1 
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Calibration Data from file: 9 Soil TunaCan.Clb 
Energy Calibration Date: G/14/2012 Time: 10:19:40 AM 

Efficiency Calibration Date: 6/14/2012 Time: 10:19:51 AM 

Calibration Description: 
9 Soil TunaCan 90099 050312 

Energy Calibration Fit 
Energy= 0.0875 +0.250109*Channel -2.0385e-008*Channel**2 

FWHM (ch) = 4.1690 +0.000934*Channel -2.36522e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM(keV) Fit(keV) 

185.85 46.54 46.57 
237.85 59.54 59.58 
351.79 88.03 88.07 
487.79 122.06 122.08 
662.64 165.85 165.81 

1115. 53 279.17 279.07 
1565.74 391.69 3 91. 64 
2645.81 661.66 661.69 
3591.21 898.02 898.02 
4692.44 1173.24 1173.26 
5329.80 1332.50 1332.54 
7344.77 1836.01 1835.98 

Efficiency Calibration Fit 
Knee Energy= 165.85 keV 

-0.06% / 1. 07 1. 09 
-0' 06% ,.-' 1. 08 1.10 
-0.05%,., 1.12 1.12 
-0.02% 1.14 1.16 

0.02% 1.23 1.19 
0.04% 1.30 1. 30 
0.01% 1.43 1. 39 

-0.00% 1.60 1.62 
0.00% 1.80 1.80 

-0.00% 2.01 / 2.01 
-0.00% 2.09 2.12 

0.00% 2.45 2.44 

J 

Delta 

-1.37% 
-1. 96% 
-0.18% 
-1.17% 
2.51% 
0.44% 
2.81% 

-0.83% 
-0.02% 

0.18% 
-1.38% 

0.55% 

Above the Knee: Quadratic Uncertainty= 1.3038 % 
Ln(Eff) -0.8080 -0.236727*Ln(Eng) -0.0395064*(Ln(Eng))**2 

Below the Knee: Quadratic Uncertainty= 1.4241 % 
Ln(Eff) = -23.8792 +8.875647*Ln(Eng) -0.940ll*(Ln(Eng))**2 

Efficiency Table 
Energy Efficiency 

46.54 2 .4596E-002 
59.54 3. 8891E-002 
88.03 4.9059E-002 

122.06 5.0886E-002 

Fit Delta 

2.5767E-002 -4.76% 
3.6589E-002 5.92% 
5.0504E-002 -2.95% 
5.3031E-002 -4.22% 

165.85 ============== Knee ============== 
165.85 4.6197E-002 4.7361E-002 -2.52% 
279.17 3.4900E-002 3.3566E-002 3.82% 
391.69 2.6668E-002 2.6526E-002 0.53% 
661.66 1. 8125E-002 1.8099E-002 0.14% 
898.02 1.4012E-002 1.4341E-002 -2.34% 

1173.24 1.1507E-002 1.1627E-002 -1.05% 
1332.50 1.0296E-002 l.0501E-002 -2.00% 
1836.01 8.3305E-003 8.0796E-003 3.01% 

Calibration Certificate Table 
J 

,/ 

Isotope Energy Pct Halflife Activity GPS Error 

Pb-210 46.54 4.25 8.15E+003 14918.00 634.00 4.10% 1/1/2012 
Am-241 59.54 35.70 1.58E+005 1170.90 418.00 3.50% 1/1/2012 
Cd-109 88.03 3.61 4.63E+002 16371.00 591.00 4.70% 1/1/2012 
Co-57 122.06 85.60 2.72E+002 362.15 310.00 4.10% 1/1/2012 
Ce-139 165.85 79.90 1.38E+002 549.44 439.00 3.90% 1/1/2012 
Hg-203 279.17 81.50 4.66E+001 1170.60 954.00 3.80% 1/1/2012 
Sn-113 391.69 64.00 l.15E+002 965. 63 618.00 3.90% 1/1/2012 
Cs-137 661.66 85.21 1.10E+004 465.91 397.00 4.00% 1/1/2012 
Y-88 898.02 93.70 1.07E+002 1589.10 1489.00 3.90% 1/1/2012 
Co-60 1173.24 99.90 l.93E+003 734.73 734.00 4.00% 1/1/2012 
Co-60 1332.50 99.98 l.93E+003 734.15 734.00 4.00% 1/1/2012 
Y-88 1836.01 99.20 1.07E+002 1589.70 1577.00 4.00% 1/1/2012 

/ 

Date & Time 

11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

Sample description 
9 TunaCan 90099 050312 

G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9 TunaCan 20120147.Anl 

Spectrum Filename: C:\User\SPC\Det9\9 TunaCan 20120147.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 9 SN/100113 

Calibration 
Filename: 

9 Soil TunaCan 90099 050312 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff): 

Below the Knee: 
Log (Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

5/3/2012 1:37:42 PM 
3600 
3661 

1.65 % 
9 

9 Soil TunaCan.Clb 

6/14/2012 10:19:40 AM 
0.088 keV 
0.250 keV/channel 

-2.039E-08 keV/channelA2 

6/14/2012 10:19:51 AM 
165.85 keV 

Quadratic Uncertainty 1.30 % 
-8.079856E-01 + (-2.367265E-Ol*Log(E) ) + 

( -3.950640E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.42 % 

-2.387916E+01 + ( 8.87~647E+OO*Log(E) ) + 
( -9.401100E-01*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.60keV ) 

8000 ( 1999. 66keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9_TunaCan_20120147.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0265 

Comments 
1/1/2012 11:00:00 AM 

***** S U M M A R Y 0 F P EAKS I N R A N G E ***** 
Peak 
Energy 

46.57 
59.56 
88.07 

122.08 
136.48 
165.81 
279.06 
391.64 
661.69 
898.02 

1173.24 
1332.54 
1835.94 

Area 

55553. 
58492. 
86792. 
41484. 

5266. 
39272. 
19221. 
28263. 
25703. 
33728. 
29087. 
26026. 
21237. 

Uncert FWHM Corrctn 
Factor 

0.67 
0.66 
0.48 
0.73 
4.55 
0.74 
1. 24 
0.86 
0.90 
0.69 
0. 72 
0.70 
0.73 

1.07 2.579E-02 
1.08 3.660E-02 
1.12 5.052E-02 
1.14 5.303E-02 
1.22 5.150E-02 
1.23 
1. 30 
1.43 
1.61 
1.80 
2.01 
2.09 
2.46 

4.626E-02 
3.358E-02 
2.653E-02 
1.810E-02 
1.434E-02 
1.163E-02 
1.050E-02 
8.080E-03 

Nuclide Brnch. 
Energy Ratio Bq 

Act. Nuc 

46.54 4.250 1.424E+04 Pb210 
59.54 35.700 1.245E+03 AM241 
88.03 3.610 1.590E+04 CD109 

122.06 85.600 3.475E+02 C057 

165.85 
279.17 
391.69 
661.66 

79.900 
81.500 
64.000 
85.210 

5.359E+02 Ce139 
1.217E+03 Hg203 
9.707E+02 SN113 
4.666E+02 CS137 

898.02 93.700 1.552E+03 Y898 
1173.24 99.900 7.271E+02 Co1173 
1332.50 99.982 7.198E+02 Co1332 
1836.01 99.200 1.639E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide Channel Energy Counts Counts 

545.34 136.48 10776. 5266. 1. 023E+05 4.55 1.225 
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TestAmerica, Inc 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9 Tunacan 20120147.Anl 

L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Un cert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.85 46.57 18837. 55553. 15.431 0.67 1. 071 
AM-241 237.79 59.56 19448. 58492. 16.248 0.66 1.078 
CD-109 351.79 88.07 19261. 86792. 24.109 0.48 1.122 
C0-57 487.79 122.08 11232. 41484. 11.523 0.73 1.142 
Ce-139 662.64 165.81 9084. 39272. 10.909 0.74 1.225 
Hg-203 1115.51 279.06 6250. 19221. 5.339 1.24 1.302 
SN-113 1565.73 391.64 4864. 28263. 7.851 0.86 1. 434 
CS-137 2645.81 661.69 4037. 25703. 7.140 0.90 1.605 
Y-898 3591.21 898.02 2958. 33728. 9.369 0.69 1.803 
Co-1173 4692.36 1173.24 1710. 29087. 8.080 0.72 2.014 
Co-1332 5329.80 1332.54 1048. 26026. 7.229 0.70 2.088 
Y-1836 7344.62 1835.94 304. 21237. 5.899 0.73 2.457 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R Y 0 F L I B R A R Y P E A K u S A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4240E+04 8.15E+03 
46.54 1.424E+04 1.646E+02 6.67E-01 4.25E+OO G 

AM-241 1.2445E+03 1.58E+05 
59.54 l.245E+03 1.388E+Ol 6.60E-01 3.57E+Ol G 

CD-109 1.5902E+04 4.63E+02 
88.03 1.590E+04 1.190E+02 4.84E-01 3. 61E+OO G 

C0-57 3.4748E+02 2.72E+02 
122.06 3.475E+02 4.159E+OO 7.31E-01 8.56E+Ol G 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9_TunaCan_20120147.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.3587E+02 

Hg-203 1.2167E+03 

SN-113 9.7065E+02 

CS-137 4.6658E+02 

Y-898 1.5525E+03 

Co-1173 7.2712E+02 

Co-13 32 7.1975E+02 

Y-1836 1.6388E+03 

165.85 5.359E+02 

279.17 1.217E+03 

391.69 9.707E+02 

661.66 4.666E+02 

898.02 1.552E+03 

1173.24 7.271E+02 

1332.50 7.198E+02 

1836.01 1.639E+03 

1.38E+02 
6.097E+OO 7.41E-01 7.99E+Ol G 

4.66E+Ol 
2.349E+Ol 1.24E+OO 8.15E+Ol G 

1.15E+02 
1.125E+Ol 8.60E-01 6.40E+Ol G 

1.10E+04 
5.424E+OO 8.98E-01 8.52E+Ol G 

1.07E+02 
1.179E+Ol 6.92E-01 9.37E+Ol G 

1.93E+03 
4.884E+OO 7.20E-01 9.99E+Ol G 

1.93E+03 
4.248E+OO 6.98E-01 1.00E+02 G 

1.07E+02 
6.479E+OO 7.29E-01 9.92E+Ol G 

This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9_TunaCan_20120147.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 0 F NU C L I D E s I N s A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq Bq 

Pb-210 1.4091E+04 1.4240E+04 6.667E-01% 1.65E+02 
AM-241 1.2439E+03 1.2445E+03 6.605E-01% l.39E+Ol 
CD-109 1.3223E+04 l.5902E+04 4.843E-01% 1.19E+02 
C0-57 2.5385E+02 3.4748E+02 7.313E-01% 4.16E+OO 
Ce-139 2.8828E+02 5.3587E+02 7.410E-01% 6.lOE+OO 
Hg-203 l.9517E+02 l.2167E+03 1.239E+OO% 2.35E+Ol 
SN-113 4.6244E+02 9.7065E+02 8. 599E-01% 1.13E+Ol 
CS-137 4.6297E+02 4.6658E+02 8.981E-01% 5.42E+OO 
Y-898 6.9723E+02 1.5525E+03 6.917E-01% 1.18E+Ol 
Co-1173 6.9559E+02 7.2712E+02 7.204E-01% 4.88E+OO 
Co-1332 6.8854E+02 7.1975E+02 6.982E-01% 4.25E+OO 
Y-1836 7.3602E+02 1.6388E+03 7.291E-01% 6.48E+OO 

< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
c - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.7 keV) 3.304E+04 Bq 
Total Decayed Activity ( 37.6 to 1999.7 keV) 3.9561668E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge10_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14660 98.2

Am-241 2037 418 0.3590 1163 1221.4 105.0

Cd-109 2881 591 0.0361 16363 15863 96.9

Co-57 1511 310 0.8560 362 346.12 95.6

Ce-139 2139 439 0.7990 549 543.06 98.9

Hg-203 4651 954 0.8146 1171 1191.2 101.8

Sn-113 3015 618 0.6400 966 969.93 100.4

Cs-137 1938 397 0.8510 467 471.21 100.9

Y-88 7264 1489 0.9370 1589 1557.6 98.0

Co-60 3580 734 0.9997 734 737.21 100.4

Co-60 3581 734 0.9999 734 719.59 98.0

Y-88 7690 1577 0.9920 1589 1619 101.9

Reviewed By: Megan McAfee

Date: 4/6/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    10_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 3:35:38 PM
   Efficiency Calibration Date: 4/2/2012  Time: 3:35:54 PM

Calibration Description:
  10_Soil_TunaCan_90099_032812
  

Energy Calibration Fit
    Energy =   0.0542 +0.250120*Channel -1.87307e-008*Channel**2
 FWHM (ch) =   3.1690 +0.001020*Channel -2.41135e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.88       46.54    46.55 -0.01%      0.84     0.84   -0.20%
  238.01       59.54    59.58 -0.07%      0.83     0.85   -2.57%
  351.88       88.03    88.06 -0.04%      0.86     0.88   -2.42%
  487.87      122.06   122.08 -0.01%      0.92     0.92    0.55%
  662.83      165.85   165.83  0.01%      0.96     0.96    0.14%
 1115.82      279.17   279.12  0.02%      1.09     1.07    1.44%
 1565.63      391.69   391.60  0.02%      1.19     1.18    1.45%
 2645.68      661.66   661.66  0.00%      1.46     1.43    2.58%
 3591.23      898.02   898.05 -0.00%      1.64     1.63    0.85%
 4692.23     1173.24  1173.26 -0.00%      1.85     1.86   -0.19%
 5329.49     1332.50  1332.53 -0.00%      1.90     1.98   -3.98%
 7344.24     1836.01  1835.98  0.00%      2.37     2.34    1.35%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7618 %
    Ln(Eff) =  -0.5833  -0.398608*Ln(Eng) -0.0263434*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.8719 %
    Ln(Eff) = -25.3084  +9.416612*Ln(Eng)   -1.0011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.9368E-002  2.0043E-002    -3.49%
    59.54  3.0114E-002  2.8867E-002     4.14%
    88.03  3.9971E-002  4.0137E-002    -0.42%
   122.06  3.9953E-002  4.1801E-002    -4.63%
   165.85  ============== Knee ==============
   165.85  3.6138E-002  3.6559E-002    -1.16%
   279.17  2.6096E-002  2.5635E-002     1.76%
   391.69  2.0201E-002  2.0196E-002     0.03%
   661.66  1.3952E-002  1.3795E-002     1.13%
   898.02  1.0759E-002  1.0975E-002    -2.01%
  1173.24  8.9778E-003  8.9476E-003     0.34%
  1332.50  7.9472E-003  8.1078E-003    -2.02%
  1836.01  6.4190E-003  6.3018E-003     1.82%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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ORTEC g v - i (1087) Env32 G53W4.25 4/2/2012 3:36:24 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan 20120700.Anl 

Sample description 
10 TunaCan 90099 032812 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan 20120700.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 
Filename: 

3/28/2012 10:11:57 PM 
3600 
3656 

1.53 % 
10 

10 Soil TunaCan.Clb 
10 Soil TunaCan 90099 032812 - - -

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 3:35:38 PM 
0.054 keV 
0.250 keV/channel 

-1.873E-08 keV/channelA2 

4/2/2012 3:35:54 PM 
165.85 keV 

Quadratic Uncertainty 0.76 % 
-5.833467E-01 + (-3.986081E-Ol*Log(E) ) + 

( -2.634340E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.87 % 

-2.530844E+Ol + ( 9.416612E+OO*Log(E) ) + 
( -l.001096E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.57keV) 

1999.81keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 12.000 

2.000 
0.000 
2.000 

Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

46.57 
59.58 
72. 96 
84. 94 
88.08 

122.08 
136.45 
165.83 
279.12 
391.62 
661.66 
898.04 

1173.25 
1332.53 
1835.97 

Normalized diff: 0.0255 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

43863. 
45298. 

2442. 
2009. 

74392. 
35671. 

4670. 
36761. 
24413. 
26536. 
19831. 
32651. 
22988. 
20348. 
20632. 

0.59 
0.69 
6.30 
7.44 
0. 41 
0.76 
4.12 
0.70 
0.86 
0.66 
0.99 
0.66 
0.78 
0.81 
0.72 

0.84 2.005E-02 
0.83 2.889E-02 
0.87 3.560E-02 
0.88 3.944E-02 
0.'88 4.014E-02 
0.92 4.180E-02 
1.00 4.036E-02 
0.96 3.576E-02 
1.09 2.564E-02 
1.18 2.020E-02 
1.46 1.380E-02 
1.65 1.097E-02 
1.85 8.948E-03 
1.90 8.108E-03 
2.37 6.302E-03 

Comments 
1/1/2012 11:00:00 AM 

RANGE 
Nuclide Brnch. 
Energy Ratio 

***** 
Act. 

Bq 
Nuc 

46.54 4.250 1.441E+04 Pb210 
59.54 35.700 1.221E+03 AM241 

88.03 3.610 1.626E+04 CD109 
122.06 85.600 3.461E+02 C057 

165.85 79.900 5.431E+02 Ce139 
279.17 81.500 1.191E+03 Hg203 
391.69 64.000 9.658E+02 SN113 
661.66 85.210 4.712E+02 CS137 
898.02 93.700 1.558E+03 Y898 

1173.24 99.900 7.372E+02 Coll73 
1332.50 99.982 7.196E+02 Col332 
1836.01 99.200 1.619E+03 Y1836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide 

291.52 
339.41 
545.36 

72.97 
84.93 

136.45 

9835. 
10153. 

8100. 

2140. 6.011E+04 
2009. 1.138E+04 
4670. 1.157E+05 

7.87 
7.44 
4.12 

0.819 
0.879 
0.997 

D 
lD 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10 TunaCan 20120700.Anl 

L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.88 46.55 14555. 44623. 12.395 0.70 0.838 
AM-241 238.01 59.58 14179. 45298. 12.583 0.69 0.832 
CD-109 351.88 88.06 16760. 72583. 20.162 0.53 0.861 
C0-57 487.87 122.08 9414. 35671. 9.909 0.76 0.921 
Ce-139 662.83 165.83 6853. 36761. 10.211 0.70 0.960 
Hg-203 1115. 82 279.12 4312. 24413. 6.781 0.86 1.085 
SN-113 1565.63 391.60 2812. 26651. 7.403 0.75 1.195 
CS-137 2645.68 661.66 3120. 19831. 5.509 0.99 1. 463 
Y-898 3591.20 898.04 2240. 32651. 9.070 0.66 1.645 
Co-1173 4692.19 1173.25 1228. 22988. 6.385 0.78 1.855 
Co-1332 5329.49 1332.53 943. 20348. 5.652 0.81 1.903 
Y-1836 7344.20 1835.97 192. 20632. 5.731 0.72 2.374 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R Y 0 F L I B RARY p E A K u S A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4660E+04 8.15E+03 
46.54 1.466E+04 1.856E+02 7.02E-01 4.25E+OO G 

AM-241 1.2214E+03 1.58E+05 
59.54 1.221E+03 1.504E+Ol 6.89E-01 3.57E+Ol G 

CD-109 1.5863E+04 4.63E+02 
88.03 1.586E+04 1.324E+02 5.25E-01 3.61E+OO G 

C0-57 3.4612E+02 2.72E+02 
122.06 3.461E+02 4.413E+OO 7.59E-01 8.56E+Ol G 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: lO_TunaCan 20120700.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.4306E+02 

Hg-203 1.1912E+03 

SN-113 9.6993E+02 

CS-137 4.7121E+02 

Y-898 1.5576E+03 

Co-1173 7.3721E+02 

Co-1332 7.1959E+02 

Y-1836 1.6190E+03 

165.85 5.431E+02 

279.17 1.191E+03 

391.69 9.699E+02 

661.66 4.712E+02 

898.02 1.558E+03 

1173.24 7.372E+02 

1332.50 7.196E+02 

1836.01 1.619E+03 

1.38E+02 
5.739E+OO 6.95E-01 7.99E+Ol G 

4.66E+Ol 
1.506E+Ol 8.64E-01 8.15E+Ol G 

1.15E+02 
9.093E+OO 7.48E-01 6.40E+Ol G 

1.10E+04 
6.249E+OO 9.90E-01 8.52E+Ol G 

1.07E+02 
l.065E+Ol 6.63E-01 9.37E+Ol G 

1.93E+03 
5.325E+OO 7.81E-01 9.99E+Ol G 

l.93E+03 
5.158E+OO 8.09E-01 l.OOE+02 G 

1.07E+02 
5.280E+OO 7.25E-01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4551E+04 
1.2210E+03 
1.3915E+04 
2.7692E+02 
3.4959E+02 
3.2458E+02 
5.7274E+02 
4.6862E+02 
8.8197E+02 
7.1436E+02 
6.9728E+02 
9.1677E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4660E+04 
1.2214E+03 
1.5863E+04 
3.4612E+02 
5.4306E+02 
1.1912E+03 
9.6993E+02 
4.7121E+02 
1.5576E+03 
7.3721E+02 
7.1959E+02 
1.6190E+03 

Uncertainty 
Counting 

7.0lSE-01% 
6. 886E-01% 
5.250E-01% 
7.591E-01% 
6.952E-01% 
8.644E-01% 
7.483E-01% 
9. 901E-01% 
6.628E-01% 
7.806E-01% 
8.092E-01% 
7.248E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

l.86E+02 
1.SOE+Ol 
1.32E+02 
4.41E+OO 
5.74E+OO 
1.51E+Ol 
9.09E+OO 
6.25E+OO 
1.07E+Ol 
5.33E+OO 
5.16E+OO 
5.28E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.8 keV) 3.489E+04 Bq 
Total Decayed Activity ( 37.6 to 1999.8 keV) 3.9899750E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Initial 

Calibration 

Verifications
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Ge03_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard Rad10-0006

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1165 100.1

Cs-137 1926 396 0.851 465 443.73 95.4

Co-60 3611 742 0.99974 742 700.09 94.3

Co-60 3612 742 0.999856 742 704.11 94.9

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can

Page 327 of 434



3_TunaCan2nd_20120999
 

      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 11:28:58 AM   Page  1
 TestAmerica                     Spectrum name: 3_TunaCan2nd_20120999.An1        
                                                                                 
 Sample description                                             
      3_TunaCan_81427-334_2ndsource_032712                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan2nd_20120999.An1

 Acquisition information
        Start time:                 3/27/2012 10:50:55 PM   
        Live time:               3600
        Real time:               3624
        Dead time:                  0.65 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica                     Spectrum name: 3_TunaCan2nd_20120999.An1        
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3_TunaCan2nd_20120999
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2012-02-26_0244.PBC
                                                 2/26/2012 2:44:46 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0561

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.57      684.  13.49   0.86  1.380E-02
    46.58    46359.   0.64   0.82  2.218E-02    46.54   4.250  1.465E+04 Pb210 
    49.41      474.  26.39   0.62  2.446E-02
    55.13      148.  69.87   0.50  2.879E-02
    59.56    47477.   0.63   0.80  3.183E-02    59.54  35.700  1.165E+03 AM241 
    63.23      116.  55.13   0.52  3.413E-02
    74.81      347.  24.83   0.85  3.992E-02
    77.26      173.  50.89   0.85  4.088E-02
    87.94    26078.   0.87   0.86  4.402E-02    88.03   3.610  1.549E+04 CD109 
   121.96     6006.   2.27   0.93  4.564E-02   122.06  85.600  3.426E+02 CO57  
   136.40      688.   9.11   0.98  4.398E-02
   157.37       39.  92.20   0.44  4.044E-02
   165.86     1056.   7.85   0.99  3.963E-02   165.85  79.900  5.658E+02 Ce139 
   210.61       83.  58.19   0.66  3.379E-02
   272.61       73.  46.14   0.59  2.834E-02
   332.61      124.  44.81   0.91  2.468E-02
   391.78      370.  17.84   1.12  2.199E-02   391.69  64.000  9.986E+02 SN113 
   621.40      108.  40.97   0.41  1.575E-02
   661.73    19442.   0.81   1.44  1.504E-02   661.66  85.210  4.437E+02 CS137 
   719.67       90.  45.03   0.66  1.413E-02
   813.20      114.  49.57   0.70  1.289E-02
   898.03      310.  14.07   1.64  1.196E-02   898.02  93.700  1.553E+03 Y898  
   901.05       12. 303.83   1.64  1.193E-02
   974.92      130.  55.88   0.66  1.124E-02
  1145.48      114.  31.99   0.24  9.931E-03
  1173.20    18293.   0.84   1.86  9.749E-03  1173.24  99.900  7.001E+02 Co1173
  1332.46    16679.   0.82   1.95  8.830E-03  1332.50  99.982  7.041E+02 Co1332
  1836.29      148.   9.58   2.45  6.855E-03  1836.01  99.200  1.225E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
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   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.86    36.57      2766.       684. 4.960E+04   13.49   0.858  -      s 
   197.25    49.41      5697.       474. 1.939E+04   26.39   0.620  -      sM
   220.16    55.13      4834.       148. 5.123E+03   69.87   0.497  -      sc
   252.57    63.23      1834.       116. 3.399E+03   55.13   0.521  -      s 
�
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 TestAmerica                     Spectrum name: 3_TunaCan2nd_20120999.An1        
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   298.78    74.77      3800.       394. 9.858E+03   26.85   0.961  -        
   308.61    77.22      3690.       220. 5.394E+03   46.86   0.670  -        
   545.54   136.40      1213.       688. 1.563E+04    9.11   0.979  -        
   629.48   157.37       627.        39. 9.644E+02   92.20   0.441  -       c
   842.63   210.61       900.        83. 2.456E+03   58.19   0.661  -      s 
  1090.83   272.61       495.        73. 2.587E+03   46.14   0.594  -      s 
  1330.98   332.61       884.       124. 5.010E+03   44.81   0.910  -        
  2486.71   621.40       501.       108. 6.835E+03   40.97   0.412  -      s 
  2879.89   719.67       427.        90. 6.393E+03   45.03   0.665  -      s 
  3254.07   813.20       660.       114. 8.842E+03   49.57   0.696  -      s 
  3605.81   901.13       695.        12. 1.042E+03  301.14   1.640  -      sc
  3900.95   974.92       936.       130. 1.157E+04   55.88   0.655  -      s 
  4583.05  1145.48       294.       114. 1.153E+04   31.99   0.244  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.92    46.58     11142.     46316.    12.866     0.64   0.818 
 AM-241    237.87    59.56     10162.     47477.    13.188     0.63   0.799 
 CD-109    351.53    87.94      5716.     26078.     7.244     0.87   0.855 
 CO-57     487.71   121.96      2782.      6006.     1.668     2.27   0.932 
 Ce-139    663.45   165.85      1658.      1078.     0.300     7.99   0.995s
 SN-113   1567.82   391.78      1043.       370.     0.103    17.84   1.118 
 CS-137   2648.06   661.73       971.     19442.     5.401     0.81   1.437 
 Y-898    3593.36   898.02       795.       310.     0.086    14.06   1.637D
 Co-1173  4693.90  1173.20       663.     18293.     5.081     0.84   1.858 
 Co-1332  5330.66  1332.46       231.     16679.     4.633     0.82   1.949 
 Y-1836   7344.33  1836.29        27.       148.     0.041     9.58   2.454 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4654E+04                                      8.15E+03             
                            46.54 1.465E+04  (P 1.565E+02 6.36E-01 4.25E+00 G  
 
AM-241       1.1650E+03                                      1.58E+05             
                            59.54 1.165E+03  (  1.159E+01 6.31E-01 3.57E+01 G  
 
CD-109       1.5485E+04                                      4.63E+02             
                            88.03 1.549E+04  (  2.108E+02 8.73E-01 3.61E+00 G  
 
CO-57        3.4265E+02                                      2.72E+02             
                           122.06 3.426E+02  (  1.418E+01 2.27E+00 8.56E+01 G  
 
Ce-139       5.7768E+02                                      1.38E+02             
                           165.85 5.777E+02 *(  1.031E+02 7.99E+00 7.99E+01 G  
 
Hg-203       1.3708E-02                                      4.66E+01             
                           279.17 1.371E-02 %(  2.387E+00 5.21E+03 8.15E+01 G  
 
SN-113       9.9863E+02                                      1.15E+02             
                           391.69 9.986E+02  (  4.131E+02 1.78E+01 6.40E+01 G  
 
CS-137       4.4373E+02                                      1.10E+04             
                           661.66 4.437E+02  (  3.375E+00 8.12E-01 8.52E+01 G  
 
Y-898        1.5527E+03                                      1.07E+02             
                           898.02 1.553E+03  (  6.719E+02 1.41E+01 9.37E+01 G  
 
Co-1173      7.0009E+02                                      1.93E+03             
                          1173.24 7.001E+02  (  4.695E+00 8.38E-01 9.99E+01 G  
 
Co-1332      7.0411E+02                                      1.93E+03             
                          1332.50 7.041E+02  (  3.104E+00 8.16E-01 1.00E+02 G  
 
Y-1836       1.2247E+03                                      1.07E+02             
                          1836.01 1.225E+03 ?(  2.214E+02 9.58E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
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       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3671E+04    1.4654E+04    6.370E-01%                1.56E+02
 AM-241       1.1608E+03    1.1650E+03    6.312E-01%                1.16E+01
 CD-109       4.5562E+03    1.5485E+04    8.727E-01%                2.11E+02
 CO-57        4.2711E+01    3.4265E+02    2.266E+00%                1.42E+01
 Ce-139 #     9.4613E+00    5.7768E+02    7.994E+00%                1.03E+02
 Hg-203 #A    1.3708E-02 >12 Halflives   5.2116E+03%   2.3868E+00
 SN-113       7.3077E+00    9.9863E+02    1.784E+01%                4.13E+02
 CS-137       4.2144E+02    4.4373E+02    8.123E-01%                3.38E+00
 Y-898        7.6802E+00    1.5527E+03    1.406E+01%                6.72E+02
 Co-1173      5.2177E+02    7.0009E+02    8.377E-01%                4.70E+00
 Co-1332      5.2477E+02    7.0411E+02    8.161E-01%                3.10E+00
 Y-1836 #     6.0578E+00    1.2247E+03    9.579E+00%                2.21E+02
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  974.7 to  2000.4 keV)     2.093E+04  Bq/Sample     
 Total Decayed Activity (  974.7 to  2000.4 keV) 3.7848984E+04  Bq/Sample    
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                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03

Page 2

Page 335 of 434



5_TunaCan2nd_20120813
  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�

      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  6
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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5_TunaCan2nd_20120813
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge07 _90099_solidcert 2012 TALS.xls 

2nd Source Verification 
Detector: 

Geometry: 

Reference date 

Source: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Isotope 
Certified Activity 

gammas/sec 

Am-241 2034 

Cs-137 1926 

Co-60 3611 

Co-60 3612 

Ge? 

Tunacan 

1/1/2010 

81427-334 

1550 

318.5 

6665 

Geometry 
Activity 

418 

396 

742 

742 

y abundance 

0.359 

0.851 

0.99974 

0.999856 

Reviewed By: Jody Watson 
~~-'-~~~~~~~~~~ 

3/27/2012 

SOP: ST-RD-0102 current rev 2nd source tuna can 

Sq/sample 
Count 

%recovery 
Results 

1164 1150.4 98.8 

465 440.47 94.7 

742 681.72 91.9 

742 692.1 93.2 
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ORTEC g v - i (3263) Env32 
TestAmerica 

Sample description 

G53W4.25 3/28/2012 8:52:25 AM 
Spectrum name: 7_TunaCan2ndSource_20120479.An1 

7 TunaCan2ndSource 81427-334 032712 

Spectrum Filename: C:\User\SPC\Det7\7 TunaCan2ndSource 20120479.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 7 SN/154 

Calibration 
Filename: 

7 TunaCan 90099 032712 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log (Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

3/27/2012 3:25:25 PM 
3600 
3684 

2.28 % 
7 

7 Soil TunaCan.Clb 

3/16/2012 11:44:50 AM 
0.153 keV 
0.250 keV/channel 
6.716E-09 keV/channelA2 

3/16/2012 11:45:14 AM 
165.85 keV 

Quadratic Uncertainty 0.87 % 
6.716580E-01 + (-6.166540E-Ol*Log(E)) + 
( -2.065917E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.48 % 

-2.689695E+Ol + ( 1.019544E+Ol*Log(E) ) + 
( -1.081671E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.65keV) 

8000 ( 2000. 2lkeV ) 
1000.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) = 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 3/28/2012 8:52:25 AM 
Spectrum name: 7_TunaCan2ndSource_20120479.Anl 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 11 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0270 

Comments 
1/1/2010 11:00:00 AM 

7 2012-02-26 0327.PBC 
2/26/2012 3:27:47 AM 

***** S U M M A R Y 0 F P EAKS I N R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 
Bq/Sampl 

36.65 
40.49 
46.62 
49.64 
59.61 
76.99 
88.06 

122.04 
136.41 
165.84 
185.66 
213.19 
272.80 
391.67 
442. 91 
483.77 
524.63 
604.78 
628.99 
661.67 
898.03 
910.18 
963.79 

1173.23 
1332.49 
1836.09 

788. 12.78 
109. 96.90 

49142. 0.63 
876. 18.72 

54530. 0.58 
260. 38.90 

31019. 0.77 
6834. 2.04 

810. 9.51 
1193. 6.45 

92. 57.01 
122. 50.56 
146. 47.29 
372. 19.60 

47. 93.72 
95. 38.10 
67. 65.12 
31. 59.37 
32. 94.37 

19152. 0.86 
322. 23.53 
180. 33.99 

49. 71.39 
16317. 
14763. 

186. 

0.86 
0.85 
9.19 

0.82 1.487E-02 
0.59 l.869E-02 
0.84 2.491E-02 
0.86 2.792E-02 
0.87 3.707E-02 
1.03 4.881E-02 
0.89 5.329E-02 
0.94 5.606E-02 
1.00 5.411E-02 
0.96 4.765E-02 
0.73 4.445E-02 
0.75 3.960E-02 
0.28 3.217E-02 
1.11 2.360E-02 
0.45 2.122E-02 
0. 62 1. 965E- 02 
0.73 1.831E-02 
0.27 1.616E-02 
0.58 1.561E-02 
1.47 1.492E-02 
1.90 l.137E-02 
0.85 l.123E-02 
0.69 1.067E-02 

46.54 4.250 1.386E+04 Pb210 

59.54 35.700 l.150E+03 AM241 

88.03 3.610 1.522E+04 CD109 
122.06 85.600 3.171E+02 C057 

165.85 79.900 5.180E+02 Cel39 

391.69 64.000 9.332E+02 SN113 

661.66 85.210 4.405E+02 CS137 
898.02 93.700 1.694E+03 Y898 

1.89 8.929E-03 1173.24 99.900 6.817E+02 Col173 
2.04 7.951E-03 1332.50 99.982 6.921E+02 Col332 
1.40 5.919E-03 1836.01 99.200 1.780E+03 Yl836 

************ U N I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.00 36.65 3116. 788. 5.300E+04 12.78 0.819 
161.37 40. 49 4419. 109. 5.831E+03 96. 90 0.587 c 
197.99 49. 64 8222. 876. 3.139E+04 18.72 0.855 SM 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 3/28/2012 8:52:25 AM 
Spectrum name: 7_TunaCan2ndSource 20120479.Anl 

Channel Energy Background Net area Eff *Area Uncert FWHM Suspected 
545. 11 136.41 1706. 810. 1.497E+04 9.51 1.002 
742.15 185.66 1076. 92. 2.081E+03 57.01 0.725 s 
852.30 213.19 1296. 122. 3.077E+03 50.56 0.748 s 

1090.74 272.80 1320. 146. 4.539E+03 47.29 0.283 s 
1771.26 442. 91 710. 47. 2.215E+03 93.72 0.453 SC 
1934.71 483.77 486. 95. 4.835E+03 38.10 0.616 s 
2098.18 524.63 583. 67. 3.669E+03 65.12 0.732 s 
2418.80 604.78 172. 31. 1.939E+03 59.37 0.268 s 
2515.62 628.99 330. 32. 2.050E+03 94.37 0.581 SC 

3640.41 910. 18 855. 180. 1.603E+04 33.99 0.852 s 
3854.87 963.79 447. 49. 4.625E+03 71. 39 0.695 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.90 46.62 12530. 49107. 13.641 0.63 0.840 
AM-241 237.87 59.61 10985. 54530. 15.147 0.58 0. 871 
CD-109 351.70 88.06 6100. 31019. 8.616 0.77 0.892 
C0-57 487.62 122.04 3040. 6834. 1.898 2.04 0.937 
Ce-139 662.88 165.84 1495. 1193. 0.331 6.45 0.956 
Hg-203 1114.79 278.81 2119. -42. -0.012 155.58 1.105s 
SN-113 1566.31 391.67 1236. 372. 0.103 19.60 1.107 
CS-137 2646.35 661.67 1156. 19152. 5.320 0.86 1. 474 
Y-898 3591. 81 898.03 1084. 322. 0.089 23.53 1.897 
Co-1173 4692.59 1173.23 493. 16317. 4.532 0.86 1.893 
Co-1332 5329.55 1332.49 127. 14763. 4.101 0.85 2.038 
Y-1836 7343.66 1836.09 16. 186. 0.052 9.19 1.399s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 3/28/2012 8:52:25 AM 
Spectrum name: 7_TunaCan2ndSource_20120479.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Average 
Activity 
Bq/Sample 

1.3857E+04 

1.1504E+03 

l.5217E+04 

3.1712E+02 

5.1801E+02 

-4. 5441E-01 

9.3315E+02 

4.4047E+02 

1.6944E+03 

6. 8172E+02 

6.9210E+02 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 1.386E+04 (P l.480E+02 6.34E-01 4.25E+OO G 

59.54 1.150E+03 

88.03 1.522E+04 

122.06 3.171E+02 

165.B5 5.180E+02 

1.58E+05 
1.036E+Ol 5.81E-01 3.57E+Ol G 

4.63E+02 
1.799E+02 7.73E-01 3.61E+OO G 

2. 72E+02 
1.205E+Ol 2.04E+OO 8.56E+Ol G 

1.38E+02 
7.941E+Ol 6.45E+OO 7.99E+Ol G 

4.66E+Ol 
279.17-4.544E-01 ?( 2.347E+OO 1.56E+02 8.15E+Ol G 

391.69 9.332E+02 

661.66 4.405E+02 

898.02 1.694E+03 

1173.24 6.817E+02 

1332.50 6.921E+02 

1.15E+02 
4.178E+02 1.96E+Ol 6.40E+Ol G 

1.10E+04 
3.706E+OO 8.56E-01 8.52E+Ol G 

1.07E+02 
8.216E+02 2.35E+Ol 9.37E+Ol G 

1.93E+03 
4.436E+OO 8.58E-01 9.99E+Ol G 

1.93E+03 
2.586E+OO 8.49E-01 1.00E+02 G 

Y-1836 1.7801E+03 1.07E+02 
1836.01 1.780E+03 2.065E+02 9.19E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
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G53W4.25 3/28/2012 8:52:25 AM ORTEC g v - i (3263) Env32 
TestAmerica Spectrum name: 7_TunaCan2ndSource_20120479.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
s - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I 8 C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

Hg-203 278.81 2119. -42. -0.012 
P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 #A 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1. 2927E+04 
1.1462E+03 
4.4794E+03 
3.9561E+Ol 

Time Corrected 
Activity 

Bq/Sample 

l.3857E+04 
1.1504E+03 
l.5217E+04 
3.1712E+02 

8.4971E+OO 5.1801E+02 
-4.5441E-01 >12 Halflives 

6.8413E+OO 9.3315E+02 
4.1835E+02 4.4047E+02 
8.3979E+OO 
5.0814E+02 
5.1588E+02 
8.8227E+OO 

l.6944E+03 
6.8172E+02 
6.9210E+02 
1.7801E+03 

Uncertainty 
Counting 

6.344E-01% 
5. 808E-01% 
7.727E-01% 
2.043E+OO% 
6.453E+OO% 

l.5558E+02% 
1.960E+01% 
8.557E-01% 
2.353E+Ol% 
8. 581E-01% 
8.485E-01% 
9.190E+OO% 

155.58 O.OOOE+OO 

S A M P L E 
1 Sigma 

2.3474E+OO 

***** 

MDA 
Bq/Sample 

1.48E+02 
l.04E+Ol 
1.80E+02 
1.20E+Ol 
7.94E+Ol 

4.18E+02 
3. 71E+OO 
8.22E+02 
4.44E+OO 
2.59E+OO 
2.07E+02 
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ORTEC g v - i (3263) Env32 
TestAmerica 

G53W4.25 3/28/2012 8:52:25 AM 
Spectrum name: 7_TunaCan2ndSource_20120479.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 2000.2 keV) 2.007E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 2000.2 keV) 3.7281199E+04 Bq/Sample 

Analyzed by: 
Admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica 



Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  1
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
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9_TunaCan_20120371
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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Ge10_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1237.3 106.3

Cs-137 1926 396 0.851 465 485.68 104.4

Co-60 3611 742 0.99974 742 746.05 100.5

Co-60 3612 742 0.999856 742 769.35 103.6

Reviewed By: Megan McAfee

Date:   04/10/12

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

10 TunaCan2nd 81427-334 032912 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan2nd 20120704.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 

3/29/2012 3:37:46 AM 
3600 
3624 

0.66 % 
10 

Filename: 10 TunaCan2nd 20120704.Anl - -
10 Soil TunaCan 83814-334 032211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/23/2012 9:27:47 AM 
0.044 keV 
0.250 keV/channel 

-1.974E-08 keV/channelA2 

3/26/2011 9:31:38 AM 
122.06 keV 

Quadratic Uncertainty 1.54 % 
-1.946516E+OO + (-l.617316E-03*Log(E) ) + 

( -5.658918E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.50 % 

-2.948487E+Ol + ( l.133679E+Ol*Log(E) ) + 
( -1.224020E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.56keV) 

8000 ( 1999. 70keV ) 
1000.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: lO_TunaCan2nd_20120704.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 11 cutoff: 5.00E+Ol% 
Energy Calibration 

Normalized diff: 0.0354 

***** S U M M A R Y 0 F P E A K S I N 

Comments 
1/1/2010 11:00:00 AM 

10 2012-02-26 0405.PBC 
2/26/2012 4:0S:25 AM 

R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 
Bq/Sampl 

36.55 
46.50 
49.73 
59.54 
76.73 
88.03 
96 .14 

112. 82 
122.05 
136.47 
165.84 
170.38 
238.61 
281.24 
3 91. 54 
529.57 
595.35 
634.94 
641.62 
661.62 
794.14 
879.92 
897.95 

1059.51 
1086.17 
1173.21 
1332.49 
1835.95 

674. 13.79 
41280. 0.67 

766. 19.54 
43408. 0.63 

171. 71.48 
23771. 0. 88 

172. 39.52 
72. 70.33 

5313. 2.29 
816. 10.81 

1036. 7.69 
64. 64. 94 

163. 31.22 
13. 395.54 

438. 17.09 
52. 55.97 
29. 65.15 
71. 51. 83 
72. 50.62 

18371. 0.85 
60. 68.77 
61. 45.15 

377. 21.47 
83. 58.76 

110. 36.10 
16706. 0.85 
15555. 0.82 

199. 7.72 

0.75 l.068E-02 
0.83 l.829E-02 
1.53 2.072E-02 
0.83 2.740E-02 
0.34 3.550E-02 
0.86 3.825E-02 
0.30 3.917E-02 
0.37 3.894E-02 
0.91 3.795E-02 
1.20 3.608E-02 
0.94 3.229E-02 
0.36 3.179E-02 
0.50 2.595E-02 
1.06 2.351E-02 
1.10 l.881E-02 
0.42 l.526E-02 
0.31 l.403E-02 
0.34 l.338E-02 
0.30 l.328E-02 

46.54 4.250 l.576E+04 Pb210 

59.54 35.700 l.237E+03 AM241 

88.03 3.610 l.628E+04 CD109 

122.06 85.600 3.616E+02 C057 

165.85 79.900 6.854E+02 Cel39 

279.17 81.500 HL>Cutoff Hg203 
391.69 64.000 l.390E+03 SN113 

1.40 l.298E-02 661.66 85.210 4.857E+02 CS137 
0.45 l.133E-02 
0.51 l.048E-02 
1.57 l.031E-02 898.02 93.700 2.206E+03 Y898 
0.57 9.064E-03 
0.68 8.888E-03 
1.83 8.358E-03 1173.24 99.900 7.460E+02 Coll73 
1.98 7.540E-03 1332.50 99.982 7.693E+02 Col332 
1.85 5.771E-03 1836.01 99.200 l.971E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide Channel Energy Counts Counts 

145.97 36.55 2654. 674. 6.308E+04 13.79 0.750 s 
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198.67 
306.62 

49.73 
76.73 

6829. 
4431. 

766. 3.696E+04 
171. 4.816E+03 

19.54 
71. 48 

1.531 
0.340 

sM 
s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/2/2012 3:47:54 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan2nd 20120704.Anl -

Channel Energy Background Net area Eff *Area Uncert FWHM Suspected 
384.23 96.14 1577. 172. 4.400E+03 39.52 0.297 s 
450.93 112. 82 1068. 72. l.849E+03 70.33 0.366 SC 

545.48 136.47 1816. 816. 2.261E+04 10.81 1.203 s 
681.08 170.38 705. 64. 2.003E+03 64.94 0.355 s 
953.89 238.61 910. 163. 6.281E+03 31.22 0.503 s 

2117.47 529.57 318. 52. 3.409E+03 55 .'97 0.417 s 
2380.56 595.35 164. 29. 2.068E+03 65.15 0.313 SC 

2538.92 634.94 385. 71. 5.305E+03 51.83 0.337 s 
2565.63 641.62 373. 72. 5. 3 96E+03 50.62 0.304 s 
3175.73 794.14 448. 60. 5.296E+03 68.77 0.449 s 
3518.87 879.92 279. 61. 5.823E+03 45.15 0.512 s 
4237.32 1059.51 551. 83. 9.157E+03 58.76 0.571 s 
4344.00 1086.17 400. 110. l.238E+04 36.10 0.675 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma !?,. 
0 keV 

Pb-210 185.76 46.50 9968. 41200. 11. 444 0.67 0.827 
AM-241 237.88 59.54 8038. 43408. 12.058 0.63 0.835 
CD-109 351.78 88.03 4717. 23771. 6.603 0.88 0.861 
C0-57 487.81 122.05 2370. 5313. 1.476 2.29 0.915 
Ce-139 662.93 165.84 1451. 1036. 0.288 7.69 0.936 
Hg-203 1124. 36 281.24 1217. 13. 0.003 395.54 l.062s 
SN-113 1565.64 391.59 1093. 443. 0.123 16.26 l.097s 
CS-137 2645.64 661.62 902. 18371. 5.103 0.85 1.404 
Y-898 3592.06 898.22 944. 347. 0.096 20.51 1.571 
Co-1173 4692.26 1173.21 493. 16706. 4.640 0.85 1.829 
Co-1332 5329.55 1332.49 85. 15555. 4.321 0.82 1.976 
Y-1836 7344.49 1835.95 6. 199. 0.055 7.72 1.855 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

l .. 5760E+04 

1.2373E+03 

1.6280E+04 

3.6160E+02 

6.8545E+02 

1.8128E-01 

1.4060E+03 

4.8568E+02 

2.0324E+03 

7.4605E+02 

7.6935E+02 

1.9706E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 1.576E+04 (P 1.790E+02 6.75E-01 4.25E+OO G 

59.54 1.237E+03 

88.03 1.628E+04 

122.06 3.616E+02 

165.85 6.854E+02 

1.58E+OS 
1.199E+Ol 6.28E-01 3.57E+Ol G 

4.63E+02 
2.210E+02 8.85E-01 3.61E+OO G 

2.72E+02 
1.562E+Ol 2.29E+OO 8.56E+Ol G 

1.38E+02 
1.192E+02 7.69E+OO 7.99E+Ol G 

4.66E+Ol 
279.17 1.813E-01 ?( 2.396E+OO 3.96E+02 8.15E+Ol G 

1.15E+02 
391.69 1.406E+03 @( 4.980E+02 1.63E+Ol 6.40E+Ol G 

661.66 4.857E+02 

898.02 2.032E+03 

1173.24 7.460E+02 

1332.50 7.693E+02 

1836.01 1.971E+03 

1.10E+04 
3.772E+OO 8.47E-01 8.52E+Ol G 

1.07E+02 
8.545E+02 2.05E+Ol 9.37E+Ol G 

1.93E+03 
4.743E+OO 8.52E-01 9.99E+Ol G 

1.93E+03 
2.259E+OO 8.16E-01 l.OOE+02 G 

1.07E+02 
1.365E+02 7.72E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 



Page 360 of 434

G53W4.25 4/2/2012 3:47:54 PM ORTEC g v - i (3263) Env32 
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@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

Hg-203 281.24 1217. 13. 0.003 395.54 O.OOOE+OO 
P - Peakbackground subtraction 

***** S U M M A R Y 0 F NU C L I D E s I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sample 

Pb-210 1.4701E+04 1.5760E+04 6.759E-01% 1.79E+02 
AM-241 1.2329E+03 1.2373E+03 6. 276E-01% l.20E+Ol 
CD-109 4.7814E+03 1.6280E+04 8.845E-01% 2.21E+02 
C0-57 4.4937E+Ol 3.6160E+02 2.289E+OO% 1.56E+Ol 
Ce-139 1.1159E+Ol 6.8545E+02 7.693E+OO% l.19E+02 
Hg-203 #A 1.8128E-01 >12 Half lives 3.9554E+02% 2. 3960E+OO 
SN-113 # 1.0214E+Ol 1.4060E+03 1.626E+01% 4.98E+02 
CS-137 4.6125E+02 4.8568E+02 8.474E-01% 3.77E+OO 
Y-898 9.9747E+OO 2.0324E+03 2.051E+01% 8.54E+02 
Co-1173 5.5579E+02 7.4605E+02 8. 516E-01% 4.74E+OO 
Co-1332 5.7314E+02 7.6935E+02 8.163E-01% 2.26E+OO 
Y-1836 9.6714E+OO 1.9706E+03 7.725E+OO% l.36E+02 
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# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.7 keV) 2.239E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.7 keV) 4.1734531E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Annual Calibration 

Verifications
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Detector ID: 

SpectrumID: 3_20140129003_EffVerif Verification Date: 2014-01-29 07:21

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 3_Soil_TunaCan_90099_032712

Detector: Ge 3 SN/131

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.54E+02 -1.1%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.47E+02 3.8%

Comments:

                                                Performed by________Jody Watson__________________                                                  Reviewed by 1/29/2014

C:\User\CRpt\3_20140129003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 3

3_20140129003_EffVerif

SOP: ST-RD-0102 current rev 3_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
3
6
3
 
o
f
 
4
3
4




Test America St. Louis                    Spectrum ID: 3_20140129003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 3 SN/131

       Source Date: 10/1/2006 11:00                

          Acquired: 1/29/2014 07:21:25

          Analyzed: 1/29/2014 09:22

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 3_Soil_TunaCan_90099_032712      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.538E+02           0.39

                 CS-137          3.870E+02           0.58

                 Co-1332         7.474E+02           0.80                 

-----------------------------------------------------------------------------

Total                            1.588E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  1

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det3\3_20140129003_EffVerif.An1



 Acquisition information

        Start time:                 1/29/2014 7:21:25 AM

        Live time:               7200

        Real time:               7236

        Dead time:                  0.49 %

        Detector ID:                    3



 Detector system                                                

      Ge 3 SN/131                                                     

                                                                      



 Calibration

        Filename:                   3_Soil_TunaCan.Clb

      3_Soil_TunaCan_90099_032712                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:25:37 PM

             Zero offset:           0.122 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.421E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/28/2012 11:26:55 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.64 %

             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 

                                    ( -2.895398E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.29 %

             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 

                                    ( -1.005974E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  2000.60keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  2

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0208



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.64     1408.   8.96   0.81  1.386E-02

    46.62    77953.   0.43   0.82  2.215E-02

    59.53   102753.   0.39   0.80  3.181E-02    59.54 100.000  4.538E+02 AM241 

    87.90     3683.   3.90   0.86  4.401E-02

   661.71    35393.   0.58   1.42  1.504E-02   661.66 100.000  3.870E+02 CS137 

  1173.21    19793.   0.80   1.83  9.749E-03

  1332.48    18125.   0.80   1.99  8.830E-03  1332.50 100.000  7.474E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.20    36.64      4840.      1408. 1.016E+05    8.96   0.809  -      s 

   185.88    46.55     20827.     81779. 3.691E+06    0.49   0.810  -        

   351.40    87.90      4423.      3683. 8.368E+04    3.90   0.863  -      s 

  4693.38  1173.21       727.     19793. 2.030E+06    0.80   1.827  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  3

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.81    59.53     15623.    102753.    14.271     0.39   0.801 

 CS-137   2647.67   661.71      1187.     35393.     4.916     0.58   1.417 

 Co-1332  5330.13  1332.48       330.     18125.     2.517     0.80   1.993 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5375E+02                                      1.58E+05             

                            59.54 4.538E+02  (  2.584E+00 3.92E-01 1.00E+02 G  

 

CS-137       3.8702E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.785E+00 5.77E-01 1.00E+02 G  

 

Co-1332      7.4738E+02                                      1.93E+03             

                          1332.50 7.474E+02  (  3.601E+00 7.96E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4846E+02    4.5375E+02    3.925E-01%                2.58E+00

 CS-137       3.2686E+02    3.8702E+02    5.771E-01%                1.79E+00

 Co-1332      2.8509E+02    7.4738E+02    7.960E-01%                3.60E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.6 keV)     1.060E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.6 keV) 1.5881530E+03  GPS/Source    
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Detector ID: 

SpectrumID: 5_20140128003_EffVerif Verification Date: 2014-01-28 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 5_Soil_TunaCan_90099_032612

Detector: Ge 5 SN/157

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.49E+02 0.1%
Cs-137 661.66 400 3.94E+02 1.5%

Co-1332 1332.5 777 7.64E+02 1.7%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\5_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 5

5_20140128003_EffVerif

SOP: ST-RD-0102 current rev 5_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
3
6
9
 
o
f
 
4
3
4




Test America St. Louis                    Spectrum ID: 5_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 5 SN/157

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 09:57:52

          Analyzed: 1/28/2014 11:58

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: 5_Soil_TunaCan_90099_032612      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.487E+02           0.46

                 CS-137          3.938E+02           0.71

                 Co-1332         7.635E+02           0.96                 

-----------------------------------------------------------------------------

Total                            1.606E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  1

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

 Sample description                                             

       ACVTop-259586;TunaCan2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det5\5_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 9:57:52 AM

        Live time:               7200

        Real time:               7241

        Dead time:                  0.57 %

        Detector ID:                    5



 Detector system                                                

      Ge 5 SN/157                                                     

                                                                      



 Calibration

        Filename:                   5_Soil_TunaCan.Clb

      5_Soil_TunaCan_90099_032612                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:35:48 PM

             Zero offset:           0.158 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.911E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/27/2012 5:20:37 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 

                                    ( -4.117504E-03*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.43 %

             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 

                                    ( -9.664422E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.62keV )

        Stop channel:            8000 (  2000.81keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  2

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1051



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.67     1204.   9.66   0.79  1.141E-02

    46.62    65354.   0.55   0.72  1.793E-02

    59.58    80895.   0.46   0.74  2.535E-02    59.54 100.000  4.487E+02 AM241 

    87.90     2852.   4.19   0.80  3.459E-02

   661.53    23767.   0.71   1.33  9.926E-03   661.66 100.000  3.938E+02 CS137 

  1172.91    12920.   0.96   1.68  6.139E-03

  1332.18    11567.   0.96   1.84  5.515E-03  1332.50 100.000  7.635E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.17    36.67      4104.      1204. 1.055E+05    9.66   0.791  -      s 

   186.01    46.62     17227.     65354. 3.644E+06    0.55   0.723  -        

   351.27    87.90      3262.      2852. 8.245E+04    4.19   0.801  -        

  4691.90  1172.91       391.     12920. 2.104E+06    0.96   1.683  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  3

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.90    59.58     14402.     80895.    11.235     0.46   0.736 

 CS-137   2646.84   661.53       875.     23767.     3.301     0.71   1.325 

 Co-1332  5328.59  1332.18        84.     11567.     1.607     0.96   1.844 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4871E+02                                      1.58E+05             

                            59.54 4.487E+02  (  3.117E+00 4.64E-01 1.00E+02 G  

 

CS-137       3.9381E+02                                      1.10E+04             

                           661.66 3.938E+02  (  2.329E+00 7.15E-01 1.00E+02 G  

 

Co-1332      7.6351E+02                                      1.93E+03             

                          1332.50 7.635E+02  (  2.998E+00 9.56E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4348E+02    4.4871E+02    4.640E-01%                3.12E+00

 CS-137       3.3261E+02    3.9381E+02    7.149E-01%                2.33E+00

 Co-1332      2.9133E+02    7.6351E+02    9.564E-01%                3.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.8 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.8 keV) 1.6060363E+03  GPS/Source    





Page 374 of 434



Detector ID: 

SpectrumID: 7_20140128004_EffVerif Verification Date: 2014-01-28 18:43

Analysis Description: ACVTOP-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 7_TunaCan_90099_032712

Detector: Ge 7 SN/154

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.25E+02 5.2%
Cs-137 661.66 400 3.78E+02 5.6%

Co-1332 1332.5 777 7.28E+02 6.2%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\7_20140128004_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 7

7_20140128004_EffVerif

SOP: ST-RD-0102 current rev 7_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
3
7
5
 
o
f
 
4
3
4




Test America St. Louis                    Spectrum ID: 7_20140128004_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTOP-259586;TunaCan2006 

          Detector: Ge 7 SN/154

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 18:43:13

          Analyzed: 1/28/2014 20:45

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 7_TunaCan_90099_032712           

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.255E+02           0.39

                 CS-137          3.777E+02           0.59

                 Co-1332         7.285E+02           0.82                 

-----------------------------------------------------------------------------

Total                            1.532E+03
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTOP-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det7\7_20140128004_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 6:43:13 PM

        Live time:               7200

        Real time:               7330

        Dead time:                  1.77 %

        Detector ID:                    7



 Detector system                                                

      Ge 7 SN/154                                                     

                                                                      



 Calibration

        Filename:                   7_Soil_TunaCan.Clb

      7_TunaCan_90099_032712                                          

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 8:40:56 AM

             Zero offset:           0.117 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.508E-09 keV/channel^2



        Efficiency Calibration

             Created:               3/16/2012 11:45:14 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 

                                    ( -2.065917E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.48 %

             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 

                                    ( -1.081671E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.61keV )

        Stop channel:            8000 (  2000.12keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0148



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.68     1330.   9.67   1.05  1.489E-02

    46.60    80032.   0.43   0.84  2.484E-02

    59.54   112070.   0.39   0.88  3.701E-02    59.54 100.000  4.255E+02 AM241 

    88.01     3908.   2.64   0.88  5.327E-02

   661.64    34273.   0.59   1.49  1.492E-02   661.66 100.000  3.777E+02 CS137 

  1173.20    17374.   0.85   1.92  8.929E-03

  1332.45    15910.   0.82   2.01  7.951E-03  1332.50 100.000  7.285E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.25    36.68      5068.      1330. 8.929E+04    9.67   1.047  -      s 

   185.76    46.55     21357.     85177. 3.429E+06    0.47   0.876  -        

   351.61    87.98      3362.      3908. 7.336E+04    2.64   0.881  -       D

  4692.54  1173.20       614.     17374. 1.946E+06    0.85   1.923  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.70    59.54     19241.    112070.    15.565     0.39   0.882 

 CS-137   2646.28   661.64      1145.     34273.     4.760     0.59   1.489 

 Co-1332  5329.51  1332.45       128.     15910.     2.210     0.82   2.010 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.2547E+02                                      1.58E+05             

                            59.54 4.255E+02  (  2.464E+00 3.91E-01 1.00E+02 G  

 

CS-137       3.7766E+02                                      1.10E+04             

                           661.66 3.777E+02  (  1.767E+00 5.92E-01 1.00E+02 G  

 

Co-1332      7.2849E+02                                      1.93E+03             

                          1332.50 7.285E+02  (  2.533E+00 8.19E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.2051E+02    4.2547E+02    3.912E-01%                2.46E+00

 CS-137       3.1896E+02    3.7766E+02    5.918E-01%                1.77E+00

 Co-1332      2.7793E+02    7.2849E+02    8.193E-01%                2.53E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   98.9 to  2000.1 keV)     1.017E+03  GPS/Source    

 Total Decayed Activity (   98.9 to  2000.1 keV) 1.5316135E+03  GPS/Source    
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Detector ID: 

SpectrumID: 9_20140127006_EffVerif Verification Date: 2014-01-27 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 9_Soil_TunaCan_90099_050312

Detector: Ge9 S/N100228730

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.36E+02 2.9%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.44E+02 4.3%

Comments:

                                                Performed byJustin D Lockhart / Jody Watson                                                   Reviewed by 1/27/2014

C:\User\CRpt\9_20140127006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector # 9

9_20140127006_EffVerif

SOP: ST-RD-0102 current rev 9_EfficiencyVerification.xls Printed 1/27/2014

P
a
g
e
 
3
8
1
 
o
f
 
4
3
4




Test America St. Louis                    Spectrum ID: 9_20140127006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge9 S/N100228730

       Source Date: 10/1/2006 11:00                

          Acquired: 1/27/2014 09:57:52

          Analyzed: 1/27/2014 11:58

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 9_Soil_TunaCan_90099_050312      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.359E+02           0.40

                 CS-137          3.870E+02           0.53

                 Co-1332         7.440E+02           0.70                 

-----------------------------------------------------------------------------

Total                            1.567E+03
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 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det9\9_20140127006_EffVerif.An1



 Acquisition information

        Start time:                 1/27/2014 9:57:52 AM

        Live time:               7200

        Real time:               7243

        Dead time:                  0.59 %

        Detector ID:                    9



 Detector system                                                

      Ge9 S/N100228730                                                

                                                                      



 Calibration

        Filename:                   9_Soil_TunaCan.Clb

      9_Soil_TunaCan_90099_050312                                     

                                                                      



        Energy Calibration                                      

             Created:               3/1/2012 1:57:17 PM

             Zero offset:           0.074 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.269E-08 keV/channel^2



        Efficiency Calibration

             Created:               6/14/2012 10:19:51 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.30 %

             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 

                                    ( -3.950640E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.42 %

             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 

                                    ( -9.401100E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  1999.34keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
                

Page 383 of 434




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  2

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0279



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.52     1513.   9.40   0.98  1.632E-02

    46.61    90228.   0.40   1.00  2.579E-02

    59.58   113489.   0.40   0.95  3.662E-02    59.54 100.000  4.359E+02 AM241 

    88.11     4431.   4.23   1.01  5.052E-02

   661.70    42601.   0.53   1.51  1.810E-02   661.66 100.000  3.870E+02 CS137 

  1173.28    23445.   0.73   1.93  1.163E-02

  1332.55    21471.   0.70   2.03  1.050E-02  1332.50 100.000  7.439E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.74    36.52      5612.      1513. 9.270E+04    9.40   0.982  -        

   185.90    46.56     22509.     90806. 3.521E+06    0.47   0.935  -        

   352.02    88.11      6367.      4431. 8.770E+04    4.23   1.012  -        

  4693.14  1173.28       793.     23445. 2.016E+06    0.73   1.926  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.93    59.58     20068.    113489.    15.762     0.40   0.945 

 CS-137   2646.19   661.70      1349.     42601.     5.917     0.53   1.513 

 Co-1332  5330.56  1332.55       140.     21471.     2.982     0.70   2.033 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.3588E+02                                      1.58E+05             

                            59.54 4.359E+02  (  2.546E+00 4.01E-01 1.00E+02 G  

 

CS-137       3.8704E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.580E+00 5.31E-01 1.00E+02 G  

 

Co-1332      7.4395E+02                                      1.93E+03             

                          1332.50 7.439E+02  (  2.004E+00 7.00E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3079E+02    4.3588E+02    4.010E-01%                2.55E+00

 CS-137       3.2692E+02    3.8704E+02    5.309E-01%                1.58E+00

 Co-1332      2.8397E+02    7.4395E+02    7.000E-01%                2.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.3 keV)     1.042E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.3 keV) 1.5668657E+03  GPS/Source    
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Detector ID: 

SpectrumID: 10_20140128003_EffVerif Verification Date: 2014-01-28 07:34

Analysis Description: ACVTop-259586;Tuna_Can_2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 10_Soil_TunaCan_90099_032812

Detector: Ge10 S/N08316756

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.52E+02 -0.6%
Cs-137 661.66 400 4.02E+02 -0.4%

Co-1332 1332.5 777 7.65E+02 1.5%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\10_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #10

10_20140128003_EffVerif

SOP: ST-RD-0102 current rev 10_EfficiencyVerification.xls Printed 1/28/2014

P
a
g
e
 
3
8
7
 
o
f
 
4
3
4




Test America St. Louis                    Spectrum ID: 10_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;Tuna_Can_2006 

          Detector: Ge10 S/N08316756

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 07:34:20

          Analyzed: 1/28/2014 09:35

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 10_Soil_TunaCan_90099_032812     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.516E+02           0.43

                 CS-137          4.016E+02           0.60

                 Co-1332         7.651E+02           0.79                 

-----------------------------------------------------------------------------

Total                            1.618E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  1

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;Tuna_Can_2006                                     

                                                                      



 Spectrum Filename: C:\User\SPC\Det10\10_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 7:34:20 AM

        Live time:               7200

        Real time:               7240

        Dead time:                  0.55 %

        Detector ID:                   10



 Detector system                                                

      Ge10 S/N08316756                                                

                                                                      



 Calibration

        Filename:                   10_Soil_TunaCan.Clb

      10_Soil_TunaCan_90099_032812                                    

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 9:27:47 AM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -1.974E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 3:35:54 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.76 %

             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 

                                    ( -2.634340E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.87 %

             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 

                                    ( -1.001096E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.56keV )

        Stop channel:            8000 (  1999.70keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  2

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1095



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.54    73403.   0.53   1.00  2.004E-02

    59.56    92762.   0.43   1.03  2.888E-02    59.54 100.000  4.516E+02 AM241 

    88.06     3332.   4.00   1.07  4.014E-02

   661.78    33695.   0.60   1.51  1.379E-02   661.66 100.000  4.016E+02 CS137 

  1173.48    18545.   0.81   1.92  8.946E-03

  1332.77    17042.   0.79   2.10  8.106E-03  1332.50 100.000  7.651E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.89    46.54     21063.     73403. 3.663E+06    0.53   0.999  -      s 

   351.91    88.06      3941.      3332. 8.299E+04    4.00   1.073  -      s 

  4693.31  1173.48       570.     18545. 2.073E+06    0.81   1.918  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  3

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.97    59.56     15890.     92762.    12.884     0.43   1.029s

 CS-137   2646.27   661.78      1122.     33695.     4.680     0.60   1.514 

 Co-1332  5330.69  1332.77       133.     17042.     2.367     0.79   2.100 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5157E+02                                      1.58E+05             

                            59.54 4.516E+02 *(  2.873E+00 4.30E-01 1.00E+02 G  

 

CS-137       4.0164E+02                                      1.10E+04             

                           661.66 4.016E+02  (  1.893E+00 6.02E-01 1.00E+02 G  

 

Co-1332      7.6506E+02                                      1.93E+03             

                          1332.50 7.651E+02  (  2.534E+00 7.88E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  4

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4630E+02    4.5157E+02    4.298E-01%                2.87E+00

 CS-137       3.3923E+02    4.0164E+02    6.022E-01%                1.89E+00

 Co-1332      2.9194E+02    7.6506E+02    7.876E-01%                2.53E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.7 keV)     1.077E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.7 keV) 1.6182778E+03  GPS/Source    
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                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 3_20140207009_BGLong                                                           
Acquired: 2/7/2014 5:52:24 PM 
Detector: Ge 3 SN/131 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          2.36      2.21      2.26      2.35      2.46      2.51    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 

Page 394 of 434



  
 
      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  1 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det3\3_20140207009_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:52:24 PM 
        Live time:              43200 
        Real time:              43263 
        Dead time:                  0.14 % 
        Detector ID:                    3 
 
 Detector system                                                 
      Ge 3 SN/131                                                      
                                                                       
 
 Calibration 
        Filename:                   3_QC.Clb 
      Ge3_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:25:37 PM 
             Zero offset:           0.122 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.421E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:38:10 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.59keV ) 
        Stop channel:            8000 (  2000.60keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  2 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1198 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.61      364.  15.71   1.39  6.689E-02    46.54   4.250  2.969E+00 PB210  
    63.15      412.  12.91   1.21  9.431E-02    63.29   3.810  2.648E+00 TH234  
    72.49      178.  25.77   0.85  1.099E-01 
    74.84      421.  11.88   0.85  1.138E-01 
    84.88      233.  18.28   0.86  1.302E-01 
    92.47      612.   9.28   1.55  1.357E-01    92.59   5.584  1.871E+00 TH234  
                                                93.35   5.561  1.878E+00 AC228  
   185.86      345.  13.76   1.13  1.149E-01   185.72  54.000  1.287E-01 U235   
                                               185.99   3.280  2.120E+00 Ra226  
   238.56      330.  14.41   1.46  1.011E-01   238.63  43.300  1.744E-01 PB212  
   295.30      223.  17.47   1.49  8.630E-02   295.09  19.300  3.099E-01 PB214  
   352.08      382.  13.60   1.36  7.138E-02   351.93  37.600  3.291E-01 PB214  
   609.77      368.  12.54   0.94  4.289E-02   609.31  46.090  4.304E-01 BI214  
  1120.90      135.  21.60   0.42  2.317E-02  1120.29  15.100  8.930E-01 BI214  
  1460.61      171.  11.80   0.96  1.865E-02  1460.83  10.670  1.991E+00 K40    
  1764.35      135.  12.51   0.97  1.571E-02  1764.49  15.400  1.295E+00 BI214  
 
 
 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************ 
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected 
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide 
 _____________________________________________________________________________ 
   299.35    74.90      1148.       472. 4.145E+03   13.59   1.483  -      sM 
   338.90    84.78       895.       314. 2.412E+03   18.70   1.476  -      sM 
   368.45    92.08       906.       243. 1.790E+03   18.66   0.866  -       D 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   L - Peak written from unknown list. 
   C - Area < Critical level. 
   M - Peak is close to a library peak. 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  3 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.10    46.61       830.       364.     0.008    15.71   1.395s 
 TH-234    252.33    63.15       690.       412.     0.010    12.91   1.214s 
 TH-234    370.17    92.59       915.       293.     0.007    15.74   0.866D 
 Ra-226    743.52   185.86       545.       345.     0.008    13.76   1.130s 
 PB-212    954.44   238.56       525.       330.     0.008    14.41   1.456s 
 PB-214   1181.54   295.30       370.       223.     0.005    17.47   1.493s 
 PB-214   1408.77   352.08       479.       382.     0.009    13.60   1.356s 
 BI-214   2439.85   609.77       320.       368.     0.009    12.54   0.939s 
 BI-214   4484.21  1120.90       110.       135.     0.003    21.60   0.423s 
 K-40     5842.29  1460.61        46.       171.     0.004    11.80   0.958s 
 BI-214   7056.17  1764.35        23.       135.     0.003    12.51   0.968s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.9915E+00                                      4.66E+11              
                          1460.83 1.991E+00  (  3.986E-01 1.18E+01 1.07E+01 G   
  
PB-210   N   2.9693E+00                                      8.14E+03              
                            46.54 2.969E+00 *(  1.117E+00 1.57E+01 4.25E+00 G   
  
PB-212   N   1.7437E-01                                      6.98E+02              
                           238.63 1.744E-01  (  5.793E-02 1.44E+01 4.33E+01 G   
                           300.03 0.000E+00     6.119E-02 0.00E+00 3.28E+00 GA  
  
PB-214   N   3.2261E-01                                      5.84E+05              
                           351.93 3.291E-01 *(  9.026E-02 1.36E+01 3.76E+01 G   
                           295.09 3.099E-01  (  1.283E-01 1.75E+01 1.93E+01 G   
                           242.00 0.000E+00 %   3.341E-01 6.79E+01 7.43E+00 GA  
  
BI-214   N   4.3039E-01                                      5.84E+05              
                           609.31 4.304E-01 *(  1.007E-01 1.25E+01 4.61E+01 G   
                          1120.29 8.930E-01 +   3.412E-01 2.16E+01 1.51E+01 G   
                          1764.49 1.295E+00 +   2.382E-01 1.25E+01 1.54E+01 G   

Page 397 of 434



 
 
      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  4 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments             
  
TH-234   N   2.6478E+00                                      1.63E+12              
                            63.29 2.648E+00 *(  8.041E-01 1.29E+01 3.81E+00 G   
                            92.59 8.941E-01 -   4.389E-01 1.57E+01 5.58E+00 G   
  
Ra-226       2.1200E+00                                      5.84E+05              
                           185.99 2.120E+00 *(  6.851E-01 1.38E+01 3.28E+00 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  5 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.5952E-01 
 NA-22   <    3.7663E-02 
 K-40         1.9915E+00   1.1800E+01%               3.986E-01 
 Sc-46   <    3.6560E-02 
 CR-51   <    2.5583E-01 
 MN-54   <    3.7157E-02 
 FE-59   <    7.1356E-02 
 Co-56   <    4.3469E-02 
 CO-57   <    1.8079E-02 
 CO-58   <    3.7743E-02 
 CO-60   <    5.8210E-02 
 ZN-65   <    8.3585E-02 
 NB-94   <    2.0020E-02 
 ZR-95   <    7.4444E-02 
 NB-95   <    3.4596E-02 
 RU-103  <    3.5547E-02 
 RH-106  <    3.0542E-01 
 AG-108M <    2.7103E-02 
 AG-110M <    7.0170E-02 
 SN-113  <    4.1635E-02 
 SB-124  <    4.8621E-02 
 SB-125  <    4.1871E-02 
 I-131   <    2.5714E-02 
 BA-133  <    3.1999E-02 
 CS-134  <    1.8617E-02 
 CS-137  <    3.3086E-02 
 CE-139  <    1.6902E-02 
 Ba-140  <    1.4246E-01 
 La-140  <    1.9769E-02 
 CE-141  <    2.6327E-02 
 CE-144  <    1.5722E-01 
 PM-144  <    5.1581E-02 
 EU-152  <    1.1144E-01 
 EU-154  <    1.4978E-01 
 EU-155  <    7.3977E-02 
 HF-181  <    3.2844E-02 
 Ta-182  <    1.4904E-01 
 Hg-203  <    2.0382E-02 
 TL-208  <    5.4174E-02 
 pm-146  <    1.1359E-01 
 y-88    <    5.6868E-02 
 PB-210 #     2.9693E+00   1.5707E+01%               1.117E+00 
 PB-212 #     1.7437E-01   1.4407E+01%               5.793E-02 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  6 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 PB-214       3.2261E-01   1.1071E+01%               9.026E-02 
 BI-207  <    3.5436E-02 
 BI-212  <    6.7221E-01 
 BI-214       4.3039E-01   1.2543E+01%               1.007E-01 
 BI-210M <    4.3675E-02 
 RA-224  <    6.0144E-01 
 AC-228  <    2.3613E-01 
 TH-227  <    1.8245E-01 
 TH-229  <    2.3728E-01 
 TH-234       2.6478E+00   1.2905E+01%               8.041E-01 
 PA-231  <    6.8767E-01 
 PA-233  <    6.3589E-02 
 PA-234  <    9.4503E-02 
 PA-234M <    5.0489E+00 
 Ra-226 #     2.1200E+00   1.3757E+01%               6.851E-01 
 U-235   <    1.7103E-01 
 AM-241  <    8.9450E-02 
 Np-237  <    1.8145E-01 
 
   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (  109.5 to  2000.6 keV)     1.066E+01  DPS            
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                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 5_20140207010_BGLong                                                           
Acquired: 2/7/2014 5:53:46 PM 
Detector: Ge 5 SN/157 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          1.45      1.30      1.35      1.45      1.55      1.60    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  1 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det5\5_20140207010_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:53:46 PM 
        Live time:              43200 
        Real time:              43369 
        Dead time:                  0.39 % 
        Detector ID:                    5 
 
 Detector system                                                 
      Ge 5 SN/157                                                      
                                                                       
 
 Calibration 
        Filename:                   5_QC.Clb 
      Ge5_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:35:48 PM 
             Zero offset:           0.158 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.911E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:03:22 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.62keV ) 
        Stop channel:            8000 (  2000.81keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  2 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1866 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.68      352.  11.84   1.11  5.694E-02    46.54   4.250  3.381E+00 PB210  
    59.59      130.  25.61   0.99  7.427E-02    59.54  35.900  1.130E-01 AM241  
    63.33      430.  10.63   1.03  7.929E-02    63.29   3.810  3.301E+00 TH234  
    92.44      369.   9.28   0.83  1.129E-01    92.59   5.584  1.356E+00 TH234  
   185.85      250.  17.19   1.08  9.604E-02   185.72  54.000  1.115E-01 U235   
                                               185.99   3.280  1.838E+00 Ra226  
   295.19      141.  23.02   1.04  6.953E-02   295.09  19.300  2.432E-01 PB214  
   351.83      170.  19.11   1.24  5.573E-02   351.93  37.600  1.872E-01 PB214  
   609.12      193.  16.49   1.48  3.199E-02   609.31  46.090  3.030E-01 BI214  
                                               610.30   5.750  2.433E+00 RU103  
   661.59      136.  15.56   0.60  2.860E-02   661.66  85.210  1.292E-01 CS137  
  1459.71       86.  18.96   0.92  1.300E-02  1460.83  10.670  1.435E+00 K40    
  1763.72       53.  19.51   0.43  1.105E-02  1764.49  15.400  7.163E-01 BI214  
 No unknown peaks passed sensitivity test. 
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.25    46.68       379.       352.     0.008    11.84   1.108s 
 AM-241    237.95    59.59       326.       130.     0.003    25.61   0.993s 
 TH-234    252.92    63.33       434.       430.     0.010    10.63   1.033s 
 TH-234    369.64    92.49       450.       495.     0.011     9.68   1.420s 
 Ra-226    743.38   185.85       399.       250.     0.006    17.19   1.078s 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  3 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM       
 PB-214   1181.02   295.19       238.       141.     0.003    23.02   1.039s 
 PB-214   1407.66   351.83       230.       170.     0.004    19.11   1.243s 
 BI-214   2437.17   609.12       164.       193.     0.004    16.49   1.483  
 CS-137   2647.09   661.59        78.       136.     0.003    15.56   0.600s 
 K-40     5838.30  1459.71        30.        86.     0.002    18.96   0.923s 
 BI-214   7053.00  1763.72         9.        53.     0.001    19.51   0.432s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.4354E+00                                      4.66E+11              
                          1460.83 1.435E+00 &(  4.712E-01 1.90E+01 1.07E+01 G   
  
CS-137   I   1.2916E-01                                      1.10E+04              
                           661.66 1.292E-01  (  4.166E-02 1.56E+01 8.52E+01 G   
  
PB-210   N   3.3813E+00                                      8.14E+03              
                            46.54 3.381E+00 *(  8.963E-01 1.18E+01 4.25E+00 G   
  
PB-214   N   2.0622E-01                                      5.84E+05              
                           351.93 1.872E-01  (  8.097E-02 1.91E+01 3.76E+01 G   
                           295.09 2.432E-01 *(  1.287E-01 2.30E+01 1.93E+01 G   
                           242.00 0.000E+00 %   2.886E-01 4.27E+01 7.43E+00 GA  
  
BI-214   N   3.0297E-01                                      5.84E+05              
                           609.31 3.030E-01  (  9.794E-02 1.65E+01 4.61E+01 G   
                          1120.29 0.000E+00 %   2.422E-01 3.61E+02 1.51E+01 G   
                          1764.49 7.163E-01 +   2.305E-01 1.95E+01 1.54E+01 G   
  
TH-234   N   3.3011E+00                                      1.63E+12              
                            63.29 3.301E+00 *(  7.648E-01 1.06E+01 3.81E+00 G   
                            92.59 1.817E+00 -   3.729E-01 9.68E+00 5.58E+00 G   
  
Ra-226       1.8377E+00                                      5.84E+05              
                           185.99 1.838E+00 *(  7.042E-01 1.72E+01 3.28E+00 G   
  
AM-241   T   1.1297E-01                                      1.58E+05              
                            59.54 1.130E-01  (  7.547E-02 2.56E+01 3.59E+01 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  4 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.1837E-01 
 NA-22   <    3.0246E-02 
 K-40         1.4354E+00   1.8965E+01%               4.712E-01 
 Sc-46   <    4.7148E-02 
 CR-51   <    2.0036E-01 
 MN-54   <    3.8774E-02 
 FE-59   <    5.9768E-02 
 Co-56   <    5.0434E-02 
 CO-57   <    1.5205E-02 
 CO-58   <    1.9360E-02 
 CO-60   <    8.5671E-02 
 ZN-65   <    1.0389E-01 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  5 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 NB-94   <    2.0021E-02 
 ZR-95   <    7.4511E-02 
 NB-95   <    4.9664E-02 
 RU-103  <    3.7006E-02 
 RH-106  <    2.6166E-01 
 AG-108M <    1.3899E-02 
 AG-110M <    2.1518E-02 
 SN-113  <    4.8677E-02 
 SB-124  <    3.5662E-02 
 SB-125  <    9.7993E-02 
 I-131   <    3.8202E-02 
 BA-133  <    2.9891E-02 
 CS-134  <    2.2522E-02 
 CS-137       1.2916E-01   1.5563E+01%               4.166E-02 
 CE-139  <    2.0715E-02 
 Ba-140  <    1.3751E-01 
 La-140  <    5.2027E-02 
 CE-141  <    2.7102E-02 
 CE-144  <    7.4496E-02 
 PM-144  <    4.9533E-02 
 EU-152  <    1.2344E-01 
 EU-154  <    1.3320E-01 
 EU-155  <    7.6038E-02 
 HF-181  <    4.2451E-02 
 Ta-182  <    5.6967E-02 
 Hg-203  <    1.2882E-02 
 TL-208  <    5.3313E-02 
 pm-146  <    1.3632E-01 
 y-88    <    5.4264E-02 
 PB-210 #     3.3813E+00   1.1842E+01%               8.963E-01 
 PB-212  <    5.3366E-02 
 PB-214 #     2.0622E-01   1.4958E+01%               8.097E-02 
 BI-207  <    4.8466E-02 
 BI-212  <    5.5739E-01 
 BI-214       3.0297E-01   1.6491E+01%               9.794E-02 
 BI-210M <    3.5067E-02 
 RA-224  <    2.7314E-01 
 AC-228  <    1.8039E-01 
 TH-227  <    1.4320E-01 
 TH-229  <    5.1786E-01 
 TH-234 #     3.3011E+00   1.0625E+01%               7.648E-01 
 PA-231  <    9.5304E-01 
 PA-233  <    6.8718E-02 
 PA-234  <    4.3191E-02 
 PA-234M <    5.3510E+00 
 Ra-226 #     1.8377E+00   1.7186E+01%               7.042E-01 
 U-235   <    1.5866E-01 
 AM-241 #     1.1297E-01   2.5605E+01%               7.547E-02 
 Np-237  <    1.2738E-01 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  6 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 
   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (   37.6 to  2000.8 keV)     1.071E+01  DPS            
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140207004_BGLong                                                          
Acquired: 2/7/2014 5:13:06 PM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.25      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  1
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 5:13:06 PM
        Live time:              43200
        Real time:              43796
        Dead time:                  1.36 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  2
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1099

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.48      366.  10.88   1.00  8.098E-02    46.54   4.250  2.454E+00 PB210 
    63.27      456.   9.22   0.73  1.228E-01    63.29   3.810  2.254E+00 TH234 
    74.91      111.  24.21   0.87  1.517E-01
    77.10      104.  26.33   0.87  1.572E-01
    92.51      521.   6.42   0.89  1.860E-01    92.59   5.584  1.160E+00 TH234 
                                                93.35   5.561  1.163E+00 AC228 
   185.69      252.  11.46   0.85  1.633E-01   185.72  54.000  6.615E-02 U235  
                                               185.99   3.280  1.090E+00 Ra226 
   238.51      149.  21.89   0.88  1.417E-01   238.63  43.300  5.634E-02 PB212 
   609.02       91.  26.72   0.86  5.309E-02   609.31  46.090  8.577E-02 BI214 
  1000.86       57.  27.62   0.74  2.864E-02  1001.00   0.837  5.472E+00 PA234M
  1118.49       57.  25.76   0.28  2.537E-02  1120.29  15.100  3.444E-01 BI214 
  1460.47      121.  11.98   0.64  1.997E-02  1460.83  10.670  1.311E+00 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.05    74.87       284.       135. 8.898E+02   23.27   1.018  -        
   307.81    77.06       258.       100. 6.341E+02   28.18   0.690  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  3
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.48    46.48       348.       366.     0.008    10.88   1.003s
 TH-234    252.62    63.27       357.       456.     0.011     9.22   0.726 
 TH-234    369.63    92.51       296.       592.     0.014     6.72   1.106s
 Ra-226    742.35   185.69       194.       252.     0.006    11.46   0.849 
 PB-212    953.67   238.51       251.       149.     0.003    21.89   0.876 
 BI-214   2435.78   609.02       106.        91.     0.002    26.72   0.856s
 PA-234M  4003.19  1000.86        40.        57.     0.001    27.62   0.738s
 BI-214   4473.71  1118.49        28.        57.     0.001    25.76   0.281s
 K-40     5841.56  1460.47        12.       121.     0.003    11.98   0.645s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.3111E+00                                      4.66E+11             
                          1460.83 1.311E+00 *(  2.073E-01 1.20E+01 1.07E+01 G  
 
PB-210   N   2.4541E+00                                      8.14E+03             
                            46.54 2.454E+00  (  6.015E-01 1.09E+01 4.25E+00 G  
 
PB-212   N   5.6341E-02                                      6.98E+02             
                           238.63 5.634E-02  (  2.886E-02 2.19E+01 4.33E+01 G  
                           300.03 0.000E+00     4.460E-02 0.00E+00 3.28E+00 GA 
 
BI-214   N   8.5771E-02                                      5.84E+05             
                           609.31 8.577E-02 *(  4.802E-02 2.67E+01 4.61E+01 G  
                          1120.29 3.444E-01 &   1.654E-01 2.58E+01 1.51E+01 G  
                          1764.49 0.000E+00     6.547E-02 0.00E+00 1.54E+01 G  
 
TH-234   N   2.2535E+00                                      1.63E+12             
                            63.29 2.254E+00  (  4.490E-01 9.22E+00 3.81E+00 G  
                            92.59 1.318E+00 -   1.848E-01 6.72E+00 5.58E+00 G  
 
PA-234M  N   5.4722E+00                                      1.63E+12             
                          1001.00 5.472E+00 ?(  3.120E+00 2.76E+01 8.37E-01 G  
                           766.41 0.000E+00 %   5.179E+00 7.86E+01 2.94E-01 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  4
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       1.0897E+00                                      5.84E+05             
                           185.99 1.090E+00  (  2.924E-01 1.15E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.8667E-01
 NA-22   <    2.0334E-02
 K-40   #     1.3111E+00   1.1982E+01%               2.073E-01
 Sc-46   <    3.1710E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  5
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 CR-51   <    6.5033E-02
 MN-54   <    2.6224E-02
 FE-59   <    3.9565E-02
 Co-56   <    2.1672E-02
 CO-57   <    8.4961E-03
 CO-58   <    2.8789E-02
 CO-60   <    3.6625E-02
 ZN-65   <    7.1212E-02
 NB-94   <    2.3063E-02
 ZR-95   <    3.4796E-02
 NB-95   <    2.4631E-02
 RU-103  <    1.7574E-02
 RH-106  <    2.2495E-01
 AG-108M <    8.4804E-03
 AG-110M <    1.3917E-02
 SN-113  <    1.0993E-02
 SB-124  <    3.0922E-02
 SB-125  <    5.8776E-02
 I-131   <    8.0141E-03
 BA-133  <    2.2622E-02
 CS-134  <    1.7287E-02
 CS-137  <    3.1927E-02
 CE-139  <    1.1651E-02
 Ba-140  <    6.5801E-02
 La-140  <    4.8598E-02
 CE-141  <    9.7812E-03
 CE-144  <    6.7420E-02
 PM-144  <    2.2885E-02
 EU-152  <    6.4913E-02
 EU-154  <    2.0344E-01
 EU-155  <    3.4814E-02
 HF-181  <    1.7542E-02
 Ta-182  <    8.6127E-02
 Hg-203  <    1.3271E-02
 TL-208  <    3.3659E-02
 pm-146  <    6.5505E-02
 y-88    <    3.4449E-02
 PB-210       2.4541E+00   1.0881E+01%               6.015E-01
 PB-212       5.6341E-02   2.1889E+01%               2.886E-02
 PB-214  <    4.4375E-02
 BI-207  <    2.3606E-02
 BI-212  <    1.4057E-01
 BI-214 #     8.5771E-02   2.6720E+01%               4.802E-02
 BI-210M <    1.1919E-02
 RA-224  <    3.3196E-01
 AC-228  <    1.3068E-01
 TH-227  <    4.2418E-02
 TH-229  <    2.6094E-01
 TH-234       2.2535E+00   9.2222E+00%               4.490E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  6
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 PA-231  <    4.5010E-01
 PA-233  <    2.3676E-02
 PA-234  <    5.0023E-02
 PA-234M#     5.4722E+00   2.7616E+01%               3.120E+00
 Ra-226       1.0897E+00   1.1460E+01%               2.924E-01
 U-235   <    8.9616E-02
 AM-241  <    4.7084E-02
 Np-237  <    7.8646E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     1.272E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140207003_BGLong                                                          
Acquired: 2/7/2014 12:51:01 PM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:01 PM
        Live time:              43200
        Real time:              43248
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   10 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1464

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
   186.17      110.  28.81   0.60  1.398E-01   185.99   3.280  5.554E-01 Ra226 
   238.43      152.  19.66   0.90  1.229E-01   238.63  43.300  6.600E-02 PB212 
   351.89      234.  16.03   1.16  8.641E-02   351.93  37.600  1.669E-01 PB214 
   511.08     1248.   4.67   2.40  6.207E-02   511.86  20.000  2.329E+00 RH106 
   609.28      235.  17.71   1.31  5.258E-02   609.31  46.090  2.248E-01 BI214 
                                               610.30   5.750  1.805E+00 RU103 
  1120.62       74.  19.70   1.43  2.761E-02  1120.29  15.100  4.090E-01 BI214 
  1460.68      183.  11.45   1.23  2.339E-02  1460.83  10.670  1.694E+00 K40   
  1764.62       91.  14.78   0.80  2.159E-02  1764.49  15.400  6.334E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
  1406.94   351.89       282.       234. 2.710E+03   16.03   1.157  -        
  2043.66   511.08       367.      1248. 2.010E+04    4.67   2.401  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Ra-226    744.18   186.17       298.       110.     0.003    28.81   0.598s
 PB-212    953.18   238.43       260.       152.     0.004    19.66   0.897 
 BI-214   2436.49   609.28       282.       235.     0.005    17.71   1.307 
 BI-214   4482.41  1120.62        37.        74.     0.002    19.70   1.427s
 K-40     5843.42  1460.68        41.       183.     0.004    11.45   1.231s
 BI-214   7060.18  1764.62        15.        91.     0.002    14.78   0.795s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.6941E+00                                      4.66E+11             
                          1460.83 1.694E+00  (  3.030E-01 1.15E+01 1.07E+01 G  
 
PB-212   N   6.6001E-02                                      6.98E+02             
                           238.63 6.600E-02  (  3.390E-02 1.97E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.556E-01 4.30E+03 3.28E+00 GA 
 
BI-214   N   2.2479E-01                                      5.84E+05             
                           609.31 2.248E-01  (  7.729E-02 1.77E+01 4.61E+01 G  
                          1120.29 4.090E-01 +   1.731E-01 1.97E+01 1.51E+01 G  
                          1764.49 6.334E-01 +   1.445E-01 1.48E+01 1.54E+01 G  
 
Ra-226       5.5537E-01                                      5.84E+05             
                           185.99 5.554E-01  (  4.198E-01 2.88E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.4672E-01
 NA-22   <    2.3989E-02
 K-40         1.6941E+00   1.1451E+01%               3.030E-01
 Sc-46   <    2.9456E-02
 CR-51   <    2.0614E-01
 MN-54   <    2.9827E-02
 FE-59   <    4.1403E-02
 Co-56   <    3.5680E-02
 CO-57   <    1.3418E-02
 CO-58   <    3.3158E-02
 CO-60   <    4.4977E-02
 ZN-65   <    4.2199E-02
 NB-94   <    3.7097E-02
 ZR-95   <    6.2724E-02
 NB-95   <    1.5511E-02
 RU-103  <    2.7613E-02
 RH-106  <    3.6621E-01
 AG-108M <    2.6081E-02
 AG-110M <    2.4467E-02
 SN-113  <    1.4683E-02
 SB-124  <    3.8332E-02
 SB-125  <    6.6892E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
 I-131   <    1.9350E-02
 BA-133  <    2.7351E-02
 CS-134  <    3.9638E-02
 CS-137  <    3.0731E-02
 CE-139  <    1.7557E-02
 Ba-140  <    1.2058E-01
 La-140  <    3.8303E-02
 CE-141  <    3.9251E-02
 CE-144  <    9.6363E-02
 PM-144  <    3.7166E-02
 EU-152  <    7.5958E-02
 EU-154  <    1.0455E-01
 EU-155  <    5.0486E-02
 HF-181  <    2.9291E-02
 Ta-182  <    7.8226E-02
 Hg-203  <    2.1486E-02
 TL-208  <    4.0031E-02
 pm-146  <    3.5912E-02
 y-88    <    4.7413E-02
 PB-210  <    7.8959E-01
 PB-212       6.6001E-02   1.9662E+01%               3.390E-02
 PB-214  <    7.7357E-02
 BI-207  <    3.3108E-02
 BI-212  <    3.8369E-01
 BI-214       2.2479E-01   1.7713E+01%               7.729E-02
 BI-210M <    3.7323E-02
 RA-224  <    4.6712E-01
 AC-228  <    1.4607E-01
 TH-227  <    9.6829E-02
 TH-229  <    3.1588E-01
 TH-234  <    4.7684E-01
 PA-231  <    7.1726E-01
 PA-233  <    2.5530E-02
 PA-234  <    6.8832E-02
 PA-234M <    2.9513E+00
 Ra-226       5.5537E-01   2.8805E+01%               4.198E-01
 U-235   <    1.1971E-01
 AM-241  <    7.5346E-02
 Np-237  <    7.2771E-02
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.540E+00  DPS           
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140207003_BGLong                                                         
Acquired: 2/7/2014 12:52:04 PM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.19      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:52:04 PM
        Live time:              43200
        Real time:              43289
        Dead time:                  0.21 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:12 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0968

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    41.86      302.  19.07   1.00  5.632E-02
    46.51      784.   7.73   1.05  6.247E-02    46.54   4.250  6.835E+00 PB210 
    52.58      426.  13.97   1.05  7.050E-02
    63.21      748.   8.07   0.98  8.456E-02    63.29   3.810  5.371E+00 TH234 
    74.68      181.  20.22   0.86  9.953E-02
    77.30      169.  20.31   0.86  1.030E-01
    92.62     1074.   6.11   1.19  1.178E-01    92.59   5.584  3.778E+00 TH234 
                                                93.35   5.561  3.791E+00 AC228 
   185.62      564.  10.05   1.15  1.025E-01   185.72  54.000  2.360E-01 U235  
                                               185.99   3.280  3.888E+00 Ra226 
   238.63      313.  12.77   1.15  8.998E-02   238.63  43.300  1.859E-01 PB212 
   294.94      128.  25.61   1.21  7.661E-02   295.09  19.300  2.004E-01 PB214 
   351.86      246.  18.43   1.00  6.316E-02   351.93  37.600  2.402E-01 PB214 
   511.10     1144.   5.40   2.37  4.528E-02   511.86  20.000  2.928E+00 RH106 
   583.09      161.  19.05   1.43  4.019E-02   583.02  84.500  1.097E-01 TL208 
   609.24      235.  18.10   1.63  3.833E-02   609.31  46.090  3.077E-01 BI214 
                                               610.30   5.750  2.471E+00 RU103 
  1000.33      128.  17.35   1.23  2.286E-02  1001.00   0.837  1.551E+01 PA234M
  1460.90      116.  24.55   0.95  1.673E-02  1460.83  10.670  1.511E+00 K40   
  1765.34      102.  13.85   0.58  1.432E-02  1764.49  15.400  1.071E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   167.17    41.86       956.       302. 5.371E+03   19.07   0.999  -      s 
   210.05    52.58       890.       426. 6.042E+03   13.97   1.050  -      s 
   297.80    74.53       688.       221. 2.217E+03   22.73   0.969  -      s 
   308.26    77.14       462.       166. 1.612E+03   21.89   0.811  -        
  2043.62   511.10       434.      1144. 2.527E+04    5.40   2.372  -      s 
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 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.78    46.51       828.       784.     0.018     7.73   1.051s
 TH-234    252.54    63.21       756.       748.     0.017     8.07   0.978s
 TH-234    370.15    92.62       807.      1074.     0.025     6.11   1.185s
 Ra-226    742.02   185.62       636.       564.     0.013    10.05   1.150s
 PB-212    954.00   238.63       405.       313.     0.007    12.77   1.154 
 PB-214   1179.15   294.94       299.       128.     0.003    25.61   1.206 
 PB-214   1406.79   351.86       389.       246.     0.006    18.43   0.995s
 TL-208   2331.53   583.09       180.       161.     0.004    19.05   1.432 
 BI-214   2436.14   609.24       304.       235.     0.005    18.10   1.627 
 PA-234M  4000.57  1000.33        63.       128.     0.003    17.35   1.233s
 K-40     5843.41  1460.90        82.       116.     0.003    24.55   0.951s
 BI-214   7061.86  1765.34        13.       102.     0.002    13.85   0.578s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5110E+00                                      4.66E+11             
                          1460.83 1.511E+00  (  5.841E-01 2.45E+01 1.07E+01 G  
 
TL-208   N   1.0974E-01                                      6.98E+02             
                           583.02 1.097E-01  (  4.446E-02 1.91E+01 8.45E+01 G  
                           277.28 0.000E+00     3.345E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     5.212E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   6.8351E+00                                      8.14E+03             
                            46.54 6.835E+00  (  1.192E+00 7.73E+00 4.25E+00 G  
 
PB-212   N   1.8586E-01                                      6.98E+02             
                           238.63 1.859E-01  (  5.734E-02 1.28E+01 4.33E+01 G  
                           300.03 0.000E+00     6.895E-02 0.00E+00 3.28E+00 GA 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   2.2669E-01                                      5.84E+05             
                           351.93 2.402E-01 @(  9.222E-02 1.84E+01 3.76E+01 G  
                           295.09 2.004E-01  (  1.304E-01 2.56E+01 1.93E+01 G  
                           242.00 0.000E+00 &   3.035E-01 5.62E+01 7.43E+00 GA 
 
BI-214   N   3.0770E-01                                      5.84E+05             
                           609.31 3.077E-01  (  1.100E-01 1.81E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.886E-01 6.37E+01 1.51E+01 G  
                          1764.49 1.071E+00 +   2.049E-01 1.38E+01 1.54E+01 G  
 
TH-234   N   5.3712E+00                                      1.63E+12             
                            63.29 5.371E+00 *(  9.392E-01 8.07E+00 3.81E+00 G  
                            92.59 3.778E+00 -   4.752E-01 6.11E+00 5.58E+00 G  
 
PA-234M  N   1.5508E+01                                      1.63E+12             
                          1001.00 1.551E+01 *(  4.797E+00 1.74E+01 8.37E-01 G  
                           766.41 0.000E+00 &   1.108E+01 1.91E+02 2.94E-01 G  
 
Ra-226       3.8884E+00                                      5.84E+05             
                           185.99 3.888E+00 *(  8.285E-01 1.00E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4164E-01
 NA-22   <    5.3799E-02
 K-40         1.5110E+00   2.4546E+01%               5.841E-01
 Sc-46   <    1.9102E-02
 CR-51   <    1.2175E-01
 MN-54   <    1.8980E-02
 FE-59   <    3.0993E-02
 Co-56   <    5.3194E-02
 CO-57   <    1.0833E-02
 CO-58   <    2.0911E-02
 CO-60   <    4.8213E-02
 ZN-65   <    9.4162E-02
 NB-94   <    5.6117E-02
 ZR-95   <    2.9586E-02
 NB-95   <    2.9248E-02
 RU-103  <    1.9627E-02
 RH-106  <    3.5401E-01
 AG-108M <    1.5269E-02
 AG-110M <    5.7381E-02
 SN-113  <    4.2611E-02
 SB-124  <    2.7270E-02
 SB-125  <    4.6880E-02
 I-131   <    3.9788E-02
 BA-133  <    4.0769E-02
 CS-134  <    2.9961E-02
 CS-137  <    5.7328E-02
 CE-139  <    1.3069E-02
 Ba-140  <    1.2982E-01
 La-140  <    4.0320E-02
 CE-141  <    3.1430E-02
 CE-144  <    1.4833E-01
 PM-144  <    1.8656E-02
 EU-152  <    1.3008E-01
 EU-154  <    2.5563E-01
 EU-155  <    1.0368E-01
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 HF-181  <    3.8010E-02
 Ta-182  <    1.9501E-01
 Hg-203  <    3.2564E-02
 TL-208       1.0974E-01   1.9053E+01%               4.446E-02
 pm-146  <    1.2932E-01
 y-88    <    6.3236E-02
 PB-210       6.8351E+00   7.7335E+00%               1.192E+00
 PB-212       1.8586E-01   1.2770E+01%               5.734E-02
 PB-214       2.2669E-01   1.5776E+01%               9.222E-02
 BI-207  <    3.7759E-02
 BI-212  <    4.9146E-01
 BI-214       3.0770E-01   1.8098E+01%               1.100E-01
 BI-210M <    5.2174E-02
 RA-224  <    5.9213E-01
 AC-228  <    2.0579E-01
 TH-227  <    1.8144E-01
 TH-229  <    3.4628E-01
 TH-234 #     5.3712E+00   8.0698E+00%               9.392E-01
 PA-231  <    3.8663E-01
 PA-233  <    7.0470E-02
 PA-234  <    1.1639E-01
 PA-234M#     1.5508E+01   1.7354E+01%               4.797E+00
 Ra-226 #     3.8884E+00   1.0047E+01%               8.285E-01
 U-235   <    1.7913E-01
 AM-241  <    8.1628E-02
 Np-237  <    1.6693E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.394E+01  DPS           
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Gamma Spectroscopy Run Log

Detector: GV3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  18:49 JLWIC 160-11762/1

Batch

Analysis

11762

Count

JLWICV 160-11762/203/27/12  22:50 11762

JLWACVTOP 160-102033/101/29/14  07:21 102033

SMPICB 160-103845/102/07/14  17:52 103845

CCV 160-108746/103/05/14  00:02 108746

SMPCCV 160-108746/203/05/14  00:24 108746

SMPCCB 160-108746/303/05/14  00:47 108746

SMPMB 160-104501/1-A03/05/14  03:10 108746 GA-01-R10450130

ZZZZZ03/05/14  08:16 10874630

ZZZZZ03/05/14  19:17 10874630

ZZZZZ03/05/14  19:58 10874630

ZZZZZ03/05/14  20:32 10874630

Detector: GV5

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/26/12  15:05 JLWIC 160-12297/1

Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297

JLWACVTOP 160-101796/101/28/14  09:57 101796

SMPICB 160-103837/102/07/14  17:53 103837

CCV 160-108748/103/05/14  00:04 108748

SMPCCV 160-108748/203/05/14  00:25 108748

SMPCCB 160-108748/303/05/14  00:47 108748

SMPLCS 160-104501/2-A03/05/14  03:10 108748 GA-01-R10450130

SMP160-5428-4 TI233-SU2BI-FSS-00403/05/14  08:16 108748 GA-01-R10450130

ZZZZZ03/05/14  19:18 10874830

ZZZZZ03/05/14  20:02 10874830

ZZZZZ03/05/14  20:43 10874830

Detector: GV7

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  08:10 JLWIC 160-12302/1

Batch

Analysis

12302

Count

JLWICV 160-12302/203/27/12  15:25 12302

JLWACVTOP 160-101797/101/28/14  18:43 101797

SMPICB 160-103838/102/07/14  17:13 103838

SMPCCB 160-108749/103/05/14  00:03 108749

CCV 160-108749/203/05/14  00:48 108749

SMPCCV 160-108749/303/05/14  01:09 108749

ZZZZZ03/05/14  02:53 10874960

SMP160-5428-5 TI233-SU2BI-FSS-00503/05/14  08:24 108749 GA-01-R10450130

ZZZZZ03/05/14  09:12 108749

ZZZZZ03/05/14  19:17 10874960

ZZZZZ03/05/14  20:33 10874960

Detector: GV9

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

05/03/12  13:37 JLWIC 160-12326/1

Batch

Analysis

12326

Count

JLWICV 160-12326/206/14/12  10:54 12326

JLWACVTOP 160-101591/101/27/14  09:57 101591

SMPICB 160-103821/102/07/14  12:51 103821

CCV 160-108753/103/05/14  00:08 108753
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Gamma Spectroscopy Run Log

Detector: GV9 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/05/14  00:30 SMPCCV 160-108753/2

Batch

Analysis

108753

Count

SMPCCB 160-108753/303/05/14  00:49 108753

SMP160-5428-1 TI233-SU2BI-FSS-00103/05/14  03:07 108753 GA-01-R10450130

SMP160-5428-3 TI233-SU2BI-FSS-00303/05/14  08:17 108753 GA-01-R10450130

SMP160-5428-6 TI233-SU2BI-FSS-00603/05/14  09:16 108753 GA-01-R10450130

ZZZZZ03/05/14  19:22 10875330

ZZZZZ03/05/14  20:02 10875330

ZZZZZ03/05/14  20:42 10875330

Detector: GV10

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/28/12  22:11 JLWIC 160-12330/1

Batch

Analysis

12330

Count

JLWICV 160-12330/203/29/12  03:37 12330

JLWACVTOP 160-101607/101/28/14  07:34 101607

SMPICB 160-103822/102/07/14  12:52 103822

CCV 160-108750/103/05/14  00:09 108750

SMPCCV 160-108750/203/05/14  00:30 108750

SMPCCB 160-108750/303/05/14  00:52 108750

SMP160-5428-2 TI233-SU2BI-FSS-00203/05/14  03:09 108750 GA-01-R10450130

SMP160-5428-1 DU TI233-SU2BI-FSS-001 DU03/05/14  08:18 108750 GA-01-R10450130

ZZZZZ03/05/14  19:57 108750
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CHAIN OF CUSTODY I 
Ref. Document # Tl Building 233BIFSS. 035 

Page 1 of 1 

14005 Port Chicago Hwy 

I I Analyses Requested 
Concord, CA 94520 Project Number: 122412 

Project Name/ Location: Building 233 Biased FSS 

Purchase Order #: 855490 
Project Manager: Ulrika Messer 

(l'\lame (!'.; pFione ~ 
Shipment Date: 2/5/2014 

I Waybill Number: (5 \il?;\J'M-Ol4\~: ~= • ::C Send Report To: Patricia Flynn 
V15 ii: 

::!. Phone/Fax Number: 925-288-2037 Lab Destination: TestAmerica St Laius 0 

"' en 
<ti "' Address: 4005 Port Chicago Hwy Lab Contact Name I ph. #: Erika Gish E er 

"' City: Concord, CA, 94520 E IJ) 

"' 0 
(!) Cl 

Sampler's Name(s): ~ F ,~ Preservative (water) I 
I 

Collection Information 
~ 

N/A I .. Preservative (soil) >< c: - ·;;: ·;;; 

I 
Sample ID Number Sample Description Date Time Method <ti -c: Container Type 0 0 2 "'0 

Tl233-SU2Bl-FSS-001 Building 233 BiasedFSS SU2 02/05/14 O°J'/f., G CP 1 16 oz Plastic x I ~ " 

Tl233-SU2Bl-FSS-002 Building 233 Biased FSS SU2 02/05/14 J 00 "':} G CP 1 16 oz Plastic x I • 
Tl233~SU2Bl-FSS-003 Building 233 Biased FSS SU2 02/05/14 ~95, G CP 1 16 oz Plastic x I I 
Tl233-SU2Bl-FSS-004 Building 233 Biased FSS SU2 02/05/14 JO/ lt, G GP 1 16 oz Plastic x I II 
Tl233-SU2Bl-FSS-005 Building 233 Biased FSS SU2 02/05/14 /(}2.S G CP 1 16 oz Plastic x I 

I 
\ 

Tl233-SU2Bl-FSS-006 Building 233 Biased FSS SU2 02/05/14 j{j"('_< G CP 1 16 oz Plastic x I 
y 

·-

I - /111 ., 'n,. /r"'\ 'f7 
V" ~ r v' ~uyt..-- ......._ 

~I~ II ..It ~ r--1 . g {!_ ~'O ' .... ~~ ~ ~ - -,r ---- ' AA 

f 

I ---- f 
r----Special Instructions: :S)::Z1\'':''1::1

:::: ~;£ ~~~;~;~;, i;D'i;:~;c~·: 1::·,o. ; ., : ',,. · · ,, ·1···11::··,· ·: : .•. ::·. .:;~:~::)11111•: •. ,,, ····•> .• i:'j'.i'_::' :d:i!:/.''' ) •:''"':; ·.~:\:;f,;;1:,,:':' .~\;' 
1

~:6) ~ethod Codes ··' · ·.,, ':h:ti!\::Y::::::1i:':!t,µ "''·''· :1:u:c1:~·»F: 1 'i:"''"·':~::~;.c :<. '"''"''?~-,::;::c:c ,'ii'/t\)!!'''1)''·':' ... ·' .. ,, ;';; '''·'··:·::. 
Level Of QC Required: 

I . D 24-hr X 48-hr 
C = Composite G =Grab 

Standard TA4 
) D 3-day D 7-ctay 

I II 
Ill 

Project Specific: 
katrix Codes /-...... ' /ii - 'A - I Relinquishe\y: /J?S ' oate:ofi:-~ 11'ceived n.. /. ~ Date.rT~L DW Drinking Water SO=Soil ) ~ ._.._ .. I 

Time:/ • (J. --- " 

Time: .- GW =Ground Water SL=Sludge 

~~elinr;;B~ ·euBy: ~ DateOJ-4·/i.f 
I 

Date:~ 

~ 
WW= Waste Water CP = Chip Samples 

Time: f ()£1 Time: ...-; :ft.lo l . ABS=Asbestos, PO=Pipe Openning ~ ~- 1 = Air 
~ 

. v 

I 



Login Sample Receipt Checklist

Client: Shaw Environmental &Infrastructure  CB&I Job Number: 160-5428-2

Login Number: 5428

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis Page 434 of 434



     

Table H.4  
Building 233 Site SU 3 FSS Systematic Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

TI12-233-SU3FSS-001 0.462   0.108 0.462 

TI12-233-SU3FSS-002 0.578   0.107 0.578 

TI12-233-SU3FSS-003 1.080   0.143 1.08 

TI12-233-SU3FSS-004 0.420   0.108 0.42 

TI12-233-SU3FSS-005 0.800   0.139 0.8 

TI12-233-SU3FSS-006 1.060   0.137 1.06 

TI12-233-SU3FSS-007 0.794   0.116 0.794 

TI12-233-SU3FSS-008 0.613   0.123 0.613 

TI12-233-SU3FSS-009 0.465   0.128 0.465 

TI12-233-SU3FSS-010 0.490   0.109 0.49 

TI12-233-SU3FSS-011 0.503   0.135 0.503 

TI12-233-SU3FSS-012 1.030   0.132 1.03 

TI12-233-SU3FSS-013 0.893   0.203 0.893 

TI12-233-SU3FSS-014 0.671   0.140 0.671 

TI12-233-SU3FSS-015 0.472   0.124 0.472 

TI12-233-SU3FSS-016 0.426   0.134 0.426 

TI12-233-SU3FSS-017 0.486   0.126 0.486 

TI12-233-SU3FSS-018 0.678   0.148 0.678 

TI12-233-SU3FSS-019 1.220   0.162 1.22 

TI12-233-SU3FSS-020 0.651   0.152 0.651 

TI12-233-SU3FSS-021 0.492   0.154 0.492 

TI12-233-SU3FSS-022 0.524   0.110 0.524 

TI12-233-SU3FSS-023 0.945   0.095 0.945 

TI12-233-SU3FSS-024 0.631   0.156 0.631 

TI12-233-SU3FSS-025 0.639   0.145 0.639 

TI12-233-SU3FSS-026 0.432   0.117 0.432 

TI12-233-SU3FSS-027 0.478   0.126 0.478 

   H.4-1 



     

Table H.4 (continued)  
Building 233 Site SU 3 FSS Systematic Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

TI12-233-SU3FSS-028 0.315   0.120 0.315 

TI12-233-SU3FSS-029 0.557   0.127 0.557 

TI12-233-SU3FSS-030 0.580   0.145 0.58 

Project Screening Criterion 1.690 

Number of Samples 30     30 

Average 0.646     0.646 

Standard Deviation 0.231     0.231 

Minimum 0.315     0.315 

Maximum 1.220     1.220 

Median 0.579     0.579 

Skewness 1.020     1.020 

Kurtosis 0.164     0.164 
 
Notes: 
a Units are picocuries per gram (pCi/g). 
b “U” indicates “Result is less than the sample detection limit”; “J” indicates “Result is greater than the sample detection limit but less than the 
stated reporting limit.” 
c If the reported result is less than the method detection limit, the method detection limit is reported in this column.  
 
≥ greater than or equal to 
226Ra radium-226 
MDL method detection limit 
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Building 233 Site SU 3
Histogram, SU 3 vs. Sitewide Background
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Bin Frequency
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Definitions/Glossary
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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CASE NARRATIVE

Client: Shaw Environmental &Infrastructure  CB&I

Project: Treasure Island 122412

Report Number: 160-5176-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 

exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 

the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 1/15/2014 8:55 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 18.0º C.

RADIUM 226 (21 DAY INGROWTH)

Samples TI12-233-SU3FSS-001 (160-5176-1), TI12-233-SU3FSS-002 (160-5176-2), TI12-233-SU3FSS-003 (160-5176-3), 

TI12-233-SU3FSS-004 (160-5176-4), TI12-233-SU3FSS-005 (160-5176-5), TI12-233-SU3FSS-006 (160-5176-6), TI12-233-SU3FSS-007 

(160-5176-7), TI12-233-SU3FSS-008 (160-5176-8), TI12-233-SU3FSS-009 (160-5176-9), TI12-233-SU3FSS-010 (160-5176-10), 

TI12-233-SU3FSS-011 (160-5176-11), TI12-233-SU3FSS-012 (160-5176-12), TI12-233-SU3FSS-013 (160-5176-13), 

TI12-233-SU3FSS-014 (160-5176-14), TI12-233-SU3FSS-015 (160-5176-15), TI12-233-SU3FSS-016 (160-5176-16), 

TI12-233-SU3FSS-017 (160-5176-17), TI12-233-SU3FSS-018 (160-5176-18), TI12-233-SU3FSS-019 (160-5176-19), 

TI12-233-SU3FSS-020 (160-5176-20), TI12-233-SU3FSS-021 (160-5176-21), TI12-233-SU3FSS-022 (160-5176-22), 

TI12-233-SU3FSS-023 (160-5176-23), TI12-233-SU3FSS-024 (160-5176-24), TI12-233-SU3FSS-025 (160-5176-25), 

TI12-233-SU3FSS-026 (160-5176-26), TI12-233-SU3FSS-027 (160-5176-27), TI12-233-SU3FSS-028 (160-5176-28), 
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TI12-233-SU3FSS-029 (160-5176-29) and TI12-233-SU3FSS-030 (160-5176-30) were analyzed for Radium 226 (21 day ingrowth) in 

accordance with DOE GA-01-R. The samples were prepared on 01/20/2014 and analyzed on 02/10/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

All other quality control parameters were within the acceptance limits.
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-1Client Sample ID: TI12-233-SU3FSS-001
Matrix: SolidDate Collected: 01/13/14 13:42

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0788 U

(2σ+/-)

0.159

(2σ+/-)

102/10/14 02:0101/20/14 13:16pCi/g0.762

LOQ MDC

0.159

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:01 10.09080.1150.1080.372Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:01 10.8150.4090.409U0.000Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:01 10.1080.1300.1210.462Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:01 10.07230.04070.0406U0.0122Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:01 11.501.241.221.72Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:01 10.07940.08420.07220.335Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:01 10.07900.1130.1010.479Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:01 10.8781.781.509.43Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:01 11.370.3810.380U0.0924Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:01 10.1080.5000.1300.1210.462Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:01 10.09080.1150.1080.372Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:01 10.04850.06130.05850.177Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:01 11.310.3920.391U0.257Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:01 10.2600.1620.162U0.142Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:01 11.310.3920.391U0.257Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:01 10.07940.08420.07220.335Thorium 228

Lab Sample ID: 160-5176-2Client Sample ID: TI12-233-SU3FSS-002
Matrix: SolidDate Collected: 01/13/14 13:30

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0100 U

(2σ+/-)

0.171

(2σ+/-)

102/10/14 01:5601/20/14 13:16pCi/g0.302

LOQ MDC

0.171

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 01:56 10.1900.1650.1600.413Actinium 228

pCi/g 01/20/14 13:16 02/10/14 01:56 10.9940.3620.362U0.000Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 01:56 10.1070.1340.1190.578Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 01:56 10.04700.02610.0261U0.00866Cesium-137

pCi/g 01/20/14 13:16 02/10/14 01:56 11.390.8360.834U0.531Lead-210

pCi/g 01/20/14 13:16 02/10/14 01:56 10.08700.1110.08630.541Lead-212

pCi/g 01/20/14 13:16 02/10/14 01:56 10.1290.1420.1270.615Lead-214

pCi/g 01/20/14 13:16 02/10/14 01:56 10.5811.861.3712.3Potassium-40

pCi/g 01/20/14 13:16 02/10/14 01:56 11.590.3260.324U0.240Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 01:56 10.1070.5000.1340.1190.578Radium-226

pCi/g 01/20/14 13:16 02/10/14 01:56 10.1900.1650.1600.413Radium-228

pCi/g 01/20/14 13:16 02/10/14 01:56 10.04650.06170.05850.187Thallium-208

pCi/g 01/20/14 13:16 02/10/14 01:56 11.590.9360.936U0.223Thorium-234

pCi/g 01/20/14 13:16 02/10/14 01:56 10.3690.2210.221U0.0467Uranium-235

pCi/g 01/20/14 13:16 02/10/14 01:56 11.590.9360.936U0.223Uranium-238

pCi/g 01/20/14 13:16 02/10/14 01:56 10.08700.1110.08630.541Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-3Client Sample ID: TI12-233-SU3FSS-003
Matrix: SolidDate Collected: 01/13/14 13:42

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.381 U

(2σ+/-)

0.421

(2σ+/-)

102/10/14 01:5701/20/14 13:16pCi/g0.685

LOQ MDC

0.418

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 01:57 10.3130.1610.1570.367Actinium 228

pCi/g 01/20/14 13:16 02/10/14 01:57 10.9800.5800.579U0.349Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1430.2180.1871.08Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 01:57 10.07500.04010.0401U-0.000262Cesium-137

pCi/g 01/20/14 13:16 02/10/14 01:57 12.021.321.31U1.53Lead-210

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1290.1320.1090.566Lead-212

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1460.2000.1621.12Lead-214

pCi/g 01/20/14 13:16 02/10/14 01:57 11.011.971.5811.6Potassium-40

pCi/g 01/20/14 13:16 02/10/14 01:57 12.550.5980.597U0.160Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1430.5000.2180.1871.08Radium-226

pCi/g 01/20/14 13:16 02/10/14 01:57 10.3130.1610.1570.367Radium-228

pCi/g 01/20/14 13:16 02/10/14 01:57 10.06230.06970.06570.225Thallium-208

pCi/g 01/20/14 13:16 02/10/14 01:57 12.200.4910.485U0.731Thorium-234

pCi/g 01/20/14 13:16 02/10/14 01:57 10.5400.1780.177U0.0511Uranium-235

pCi/g 01/20/14 13:16 02/10/14 01:57 12.200.4910.485U0.731Uranium-238

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1290.1320.1090.566Thorium 228

Lab Sample ID: 160-5176-4Client Sample ID: TI12-233-SU3FSS-004
Matrix: SolidDate Collected: 01/13/14 12:50

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.214 U

(2σ+/-)

0.172

(2σ+/-)

102/10/14 01:5801/20/14 13:16pCi/g0.260

LOQ MDC

0.169

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1930.1540.1470.455Actinium 228

pCi/g 01/20/14 13:16 02/10/14 01:58 10.9350.5700.568U0.447Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1080.1130.1040.420Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 01:58 10.07210.04070.0407U0.0129Cesium-137

pCi/g 01/20/14 13:16 02/10/14 01:58 11.590.9570.950U0.990Lead-210

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1060.09750.08540.362Lead-212

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1400.1270.1170.471Lead-214

pCi/g 01/20/14 13:16 02/10/14 01:58 10.8501.641.349.19Potassium-40

pCi/g 01/20/14 13:16 02/10/14 01:58 10.6940.5800.5730.846Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1080.5000.1130.1040.420Radium-226

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1930.1540.1470.455Radium-228

pCi/g 01/20/14 13:16 02/10/14 01:58 10.05210.05170.04950.145Thallium-208

pCi/g 01/20/14 13:16 02/10/14 01:58 11.310.5270.520U0.827Thorium-234

pCi/g 01/20/14 13:16 02/10/14 01:58 10.3300.1450.145U0.0575Uranium-235

pCi/g 01/20/14 13:16 02/10/14 01:58 11.310.5270.520U0.827Uranium-238

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1060.09750.08540.362Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-5Client Sample ID: TI12-233-SU3FSS-005
Matrix: SolidDate Collected: 01/13/14 13:00

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.134 U

(2σ+/-)

0.304

(2σ+/-)

102/10/14 01:5901/20/14 13:16pCi/g0.512

LOQ MDC

0.303

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 01:59 10.2320.1470.1420.363Actinium 228

pCi/g 01/20/14 13:16 02/10/14 01:59 10.8650.5020.502U0.244Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 01:59 10.1390.1840.1640.800Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 01:59 10.07800.04430.0443U-0.0138Cesium-137

pCi/g 01/20/14 13:16 02/10/14 01:59 11.951.191.19U0.0898Lead-210

pCi/g 01/20/14 13:16 02/10/14 01:59 10.1240.1080.09500.398Lead-212

pCi/g 01/20/14 13:16 02/10/14 01:59 10.1410.1490.1370.565Lead-214

pCi/g 01/20/14 13:16 02/10/14 01:59 10.6501.761.3910.6Potassium-40

pCi/g 01/20/14 13:16 02/10/14 01:59 11.580.8800.880U0.0567Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 01:59 10.1390.5000.1840.1640.800Radium-226

pCi/g 01/20/14 13:16 02/10/14 01:59 10.2320.1470.1420.363Radium-228

pCi/g 01/20/14 13:16 02/10/14 01:59 10.06140.06870.06670.159Thallium-208

pCi/g 01/20/14 13:16 02/10/14 01:59 12.040.6430.642U0.248Thorium-234

pCi/g 01/20/14 13:16 02/10/14 01:59 10.3920.2260.226U0.127Uranium-235

pCi/g 01/20/14 13:16 02/10/14 01:59 12.040.6430.642U0.248Uranium-238

pCi/g 01/20/14 13:16 02/10/14 01:59 10.1240.1080.09500.398Thorium 228

Lab Sample ID: 160-5176-6Client Sample ID: TI12-233-SU3FSS-006
Matrix: SolidDate Collected: 01/13/14 13:24

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0192 U

(2σ+/-)

0.602

(2σ+/-)

102/10/14 01:5701/20/14 13:16pCi/g1.02

LOQ MDC

0.602

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1120.2120.2000.700Actinium 228

pCi/g 01/20/14 13:16 02/10/14 01:57 10.5520.6510.6361.33Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1370.2200.1901.06Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1040.05860.0586U-0.0133Cesium-137

pCi/g 01/20/14 13:16 02/10/14 01:57 12.591.441.44U0.120Lead-210

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1210.1260.1060.528Lead-212

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1350.2080.1781.04Lead-214

pCi/g 01/20/14 13:16 02/10/14 01:57 10.7502.211.7912.6Potassium-40

pCi/g 01/20/14 13:16 02/10/14 01:57 11.950.2870.285U0.245Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1370.5000.2200.1901.06Radium-226

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1120.2120.2000.700Radium-228

pCi/g 01/20/14 13:16 02/10/14 01:57 10.06720.07240.06900.209Thallium-208

pCi/g 01/20/14 13:16 02/10/14 01:57 12.231.281.28U0.522Thorium-234

pCi/g 01/20/14 13:16 02/10/14 01:57 10.4580.2810.280U0.203Uranium-235

pCi/g 01/20/14 13:16 02/10/14 01:57 12.231.281.28U0.522Uranium-238

pCi/g 01/20/14 13:16 02/10/14 01:57 10.1210.1260.1060.528Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-7Client Sample ID: TI12-233-SU3FSS-007
Matrix: SolidDate Collected: 01/13/14 13:21

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0708 U

(2σ+/-)

0.613

(2σ+/-)

102/10/14 01:5801/20/14 13:16pCi/g1.03

LOQ MDC

0.613

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1250.1340.1230.532Actinium 228

pCi/g 01/20/14 13:16 02/10/14 01:58 10.7280.4500.448U0.373Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1160.1750.1550.794Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 01:58 10.06890.03810.0380U0.00844Cesium-137

pCi/g 01/20/14 13:16 02/10/14 01:58 12.131.401.39U0.736Lead-210

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1010.1100.09180.467Lead-212

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1490.1470.1290.679Lead-214

pCi/g 01/20/14 13:16 02/10/14 01:58 10.8861.701.399.57Potassium-40

pCi/g 01/20/14 13:16 02/10/14 01:58 11.810.3480.346U0.289Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1160.5000.1750.1550.794Radium-226

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1250.1340.1230.532Radium-228

pCi/g 01/20/14 13:16 02/10/14 01:58 10.07600.05470.05360.106Thallium-208

pCi/g 01/20/14 13:16 02/10/14 01:58 11.980.5790.578U0.203Thorium-234

pCi/g 01/20/14 13:16 02/10/14 01:58 10.3590.2290.229U0.139Uranium-235

pCi/g 01/20/14 13:16 02/10/14 01:58 11.980.5790.578U0.203Uranium-238

pCi/g 01/20/14 13:16 02/10/14 01:58 10.1010.1100.09180.467Thorium 228

Lab Sample ID: 160-5176-8Client Sample ID: TI12-233-SU3FSS-008
Matrix: SolidDate Collected: 01/13/14 13:35

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.000 U

(2σ+/-)

0.120

(2σ+/-)

102/10/14 02:4501/20/14 13:16pCi/g0.221

LOQ MDC

0.120

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:45 10.1530.2360.2240.734Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:45 11.040.5930.593U0.176Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:45 10.1230.1610.1480.613Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:45 10.06920.03750.0375U0.00370Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:45 11.650.9360.934U0.477Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:45 10.08470.1140.09270.518Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:45 10.09900.1530.1270.820Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:45 11.112.141.7012.8Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:45 11.650.2880.287U0.189Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:45 10.1230.5000.1610.1480.613Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:45 10.1530.2360.2240.734Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:45 10.04290.06440.06000.226Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:45 11.250.8820.875U1.01Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:45 10.2510.1270.127U0.0146Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:45 11.250.8820.875U1.01Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:45 10.08470.1140.09270.518Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-9Client Sample ID: TI12-233-SU3FSS-009
Matrix: SolidDate Collected: 01/13/14 12:42

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.317 U

(2σ+/-)

0.385

(2σ+/-)

102/10/14 02:4201/20/14 13:16pCi/g0.629

LOQ MDC

0.382

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:42 10.2940.1410.139U0.206Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:42 11.030.5660.566U0.0706Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1280.1390.1300.465Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:42 10.06090.03100.0310U0.000482Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:42 11.941.141.14U0.823Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1380.1320.1250.323Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1260.1250.1190.368Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:42 10.6931.801.4810.0Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:42 11.980.4550.454U0.110Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1280.5000.1390.1300.465Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:42 10.2940.1410.139U0.206Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:42 10.06560.06140.05960.142Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:42 11.850.3970.394U0.480Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:42 10.3190.2420.241U0.188Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:42 11.850.3970.394U0.480Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1380.1320.1250.323Thorium 228

Lab Sample ID: 160-5176-10Client Sample ID: TI12-233-SU3FSS-010
Matrix: SolidDate Collected: 01/13/14 13:04

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.137 U

(2σ+/-)

0.283

(2σ+/-)

102/10/14 02:4201/20/14 13:16pCi/g0.477

LOQ MDC

0.283

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1580.1830.1760.508Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:42 10.7610.4280.428U0.157Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1090.1230.1120.490Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:42 10.07110.03960.0396U-0.0101Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:42 11.751.161.16U0.873Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1350.1360.1260.402Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1230.1220.1110.500Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:42 10.8551.691.379.57Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:42 11.830.5830.583U0.000Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1090.5000.1230.1120.490Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1580.1830.1760.508Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:42 10.04450.04760.04510.145Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:42 11.780.2730.273U0.179Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:42 10.2910.1660.165U0.170Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:42 11.780.2730.273U0.179Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1350.1360.1260.402Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-11Client Sample ID: TI12-233-SU3FSS-011
Matrix: SolidDate Collected: 01/13/14 13:01

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.266 U

(2σ+/-)

0.339

(2σ+/-)

102/10/14 02:4301/20/14 13:16pCi/g0.556

LOQ MDC

0.337

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:43 10.2500.1300.1260.297Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:43 10.7810.4430.442U0.161Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1350.1500.1410.503Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:43 10.05160.02880.0287U0.0107Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:43 11.791.161.15U0.988Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1020.09820.08890.323Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1340.1250.1190.372Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:43 10.9461.631.339.13Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:43 11.881.091.09U-0.369Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1350.5000.1500.1410.503Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:43 10.2500.1300.1260.297Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:43 10.03670.04330.04080.139Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:43 11.740.3970.395U0.306Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:43 10.4180.1580.158U0.0970Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:43 11.740.3970.395U0.306Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1020.09820.08890.323Thorium 228

Lab Sample ID: 160-5176-12Client Sample ID: TI12-233-SU3FSS-012
Matrix: SolidDate Collected: 01/13/14 13:13

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.281 U

(2σ+/-)

0.367

(2σ+/-)

102/10/14 02:4101/20/14 13:16pCi/g0.603

LOQ MDC

0.365

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:41 10.1030.1840.1710.669Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:41 11.600.5360.536U0.000Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:41 10.1320.2130.1841.03Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:41 10.09570.01040.0104U0.000Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:41 11.891.251.25U1.06Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:41 10.1110.1250.1030.554Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:41 10.1200.2130.1691.24Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:41 10.6072.341.8114.5Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:41 11.680.9230.923U0.00241Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:41 10.1320.5000.2130.1841.03Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:41 10.1030.1840.1710.669Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:41 10.03600.06420.05970.227Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:41 11.970.4590.458U0.218Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:41 10.4380.2440.244U0.0641Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:41 11.970.4590.458U0.218Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:41 10.1110.1250.1030.554Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-13Client Sample ID: TI12-233-SU3FSS-013
Matrix: SolidDate Collected: 01/13/14 12:38

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.489 U

(2σ+/-)

0.533

(2σ+/-)

102/10/14 02:4201/20/14 13:16pCi/g0.867

LOQ MDC

0.530

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:42 10.3280.1800.1750.410Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:42 11.200.6990.698U0.370Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:42 10.2030.2450.2270.893Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:42 10.09860.05560.0556U-0.0184Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:42 12.121.691.662.85Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1410.1300.1140.489Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1320.2090.1801.03Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:42 11.692.311.9911.6Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:42 12.101.191.19U-0.266Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:42 10.2030.5000.2450.2270.893Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:42 10.3280.1800.1750.410Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:42 10.07520.08210.07810.246Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:42 12.110.6300.624U0.849Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:42 10.3350.2520.250U0.292Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:42 12.110.6300.624U0.849Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:42 10.1410.1300.1140.489Thorium 228

Lab Sample ID: 160-5176-14Client Sample ID: TI12-233-SU3FSS-014
Matrix: SolidDate Collected: 01/13/14 13:22

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0734 U

(2σ+/-)

0.150

(2σ+/-)

102/10/14 02:4301/20/14 13:16pCi/g0.361

LOQ MDC

0.149

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 02:43 10.08840.1600.1440.662Actinium 228

pCi/g 01/20/14 13:16 02/10/14 02:43 10.8160.4900.488U0.339Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1400.1670.1520.671Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 02:43 10.07000.03740.0374U-0.000810Cesium-137

pCi/g 01/20/14 13:16 02/10/14 02:43 12.191.891.89U-0.436Lead-210

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1140.1270.1100.486Lead-212

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1260.2020.1701.06Lead-214

pCi/g 01/20/14 13:16 02/10/14 02:43 10.6252.081.5813.1Potassium-40

pCi/g 01/20/14 13:16 02/10/14 02:43 11.880.3820.381U0.338Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1400.5000.1670.1520.671Radium-226

pCi/g 01/20/14 13:16 02/10/14 02:43 10.08840.1600.1440.662Radium-228

pCi/g 01/20/14 13:16 02/10/14 02:43 10.07040.07290.07000.197Thallium-208

pCi/g 01/20/14 13:16 02/10/14 02:43 12.001.151.15U0.623Thorium-234

pCi/g 01/20/14 13:16 02/10/14 02:43 10.3300.1580.158U0.0340Uranium-235

pCi/g 01/20/14 13:16 02/10/14 02:43 12.001.151.15U0.623Uranium-238

pCi/g 01/20/14 13:16 02/10/14 02:43 10.1140.1270.1100.486Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-15Client Sample ID: TI12-233-SU3FSS-015
Matrix: SolidDate Collected: 01/13/14 12:34

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0178 U

(2σ+/-)

0.171

(2σ+/-)

102/10/14 07:5101/20/14 13:16pCi/g0.302

LOQ MDC

0.171

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 07:51 10.06990.1120.1070.304Actinium 228

pCi/g 01/20/14 13:16 02/10/14 07:51 10.7610.4360.435U0.167Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 07:51 10.1240.1440.1350.472Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 07:51 10.06500.03570.0357U0.00329Cesium-137

pCi/g 01/20/14 13:16 02/10/14 07:51 11.620.9630.961U0.498Lead-210

pCi/g 01/20/14 13:16 02/10/14 07:51 10.09050.09060.07730.365Lead-212

pCi/g 01/20/14 13:16 02/10/14 07:51 10.07890.1220.1090.521Lead-214

pCi/g 01/20/14 13:16 02/10/14 07:51 10.9281.641.309.85Potassium-40

pCi/g 01/20/14 13:16 02/10/14 07:51 11.420.8030.803U0.0779Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 07:51 10.1240.5000.1440.1350.472Radium-226

pCi/g 01/20/14 13:16 02/10/14 07:51 10.06990.1120.1070.304Radium-228

pCi/g 01/20/14 13:16 02/10/14 07:51 10.01710.03840.03560.138Thallium-208

pCi/g 01/20/14 13:16 02/10/14 07:51 11.420.4170.416U0.247Thorium-234

pCi/g 01/20/14 13:16 02/10/14 07:51 10.3100.1790.179U0.0274Uranium-235

pCi/g 01/20/14 13:16 02/10/14 07:51 11.420.4170.416U0.247Uranium-238

pCi/g 01/20/14 13:16 02/10/14 07:51 10.09050.09060.07730.365Thorium 228

Lab Sample ID: 160-5176-16Client Sample ID: TI12-233-SU3FSS-016
Matrix: SolidDate Collected: 01/13/14 13:06

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.130 U

(2σ+/-)

0.175

(2σ+/-)

102/10/14 07:5101/20/14 13:16pCi/g0.273

LOQ MDC

0.175

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 07:51 10.2940.1670.1640.323Actinium 228

pCi/g 01/20/14 13:16 02/10/14 07:51 10.8500.4970.496U0.277Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 07:51 10.1340.1400.1330.426Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 07:51 10.07990.04540.0453U-0.0154Cesium-137

pCi/g 01/20/14 13:16 02/10/14 07:51 12.061.301.30U-0.175Lead-210

pCi/g 01/20/14 13:16 02/10/14 07:51 10.1040.1050.09410.367Lead-212

pCi/g 01/20/14 13:16 02/10/14 07:51 10.1420.1050.09920.317Lead-214

pCi/g 01/20/14 13:16 02/10/14 07:51 10.6371.851.4810.9Potassium-40

pCi/g 01/20/14 13:16 02/10/14 07:51 11.610.4760.475U0.340Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 07:51 10.1340.5000.1400.1330.426Radium-226

pCi/g 01/20/14 13:16 02/10/14 07:51 10.2940.1670.1640.323Radium-228

pCi/g 01/20/14 13:16 02/10/14 07:51 10.05400.05350.05120.150Thallium-208

pCi/g 01/20/14 13:16 02/10/14 07:51 11.700.5090.508U0.308Thorium-234

pCi/g 01/20/14 13:16 02/10/14 07:51 10.3610.2170.217U0.157Uranium-235

pCi/g 01/20/14 13:16 02/10/14 07:51 11.700.5090.508U0.308Uranium-238

pCi/g 01/20/14 13:16 02/10/14 07:51 10.1040.1050.09410.367Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-17Client Sample ID: TI12-233-SU3FSS-017
Matrix: SolidDate Collected: 01/13/14 13:00

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0305 U

(2σ+/-)

0.521

(2σ+/-)

102/10/14 07:5301/20/14 13:16pCi/g0.883

LOQ MDC

0.521

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1390.1660.1580.514Actinium 228

pCi/g 01/20/14 13:16 02/10/14 07:53 10.7800.4530.452U0.232Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1260.1340.1240.486Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 07:53 10.07400.04030.0403U-0.00230Cesium-137

pCi/g 01/20/14 13:16 02/10/14 07:53 12.072.912.91U-0.527Lead-210

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1070.1190.1030.463Lead-212

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1330.1360.1280.454Lead-214

pCi/g 01/20/14 13:16 02/10/14 07:53 10.8161.801.4210.8Potassium-40

pCi/g 01/20/14 13:16 02/10/14 07:53 11.760.3330.331U0.330Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1260.5000.1340.1240.486Radium-226

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1390.1660.1580.514Radium-228

pCi/g 01/20/14 13:16 02/10/14 07:53 10.04250.05230.04840.191Thallium-208

pCi/g 01/20/14 13:16 02/10/14 07:53 11.370.9990.9891.38Thorium-234

pCi/g 01/20/14 13:16 02/10/14 07:53 10.3220.2070.206U0.171Uranium-235

pCi/g 01/20/14 13:16 02/10/14 07:53 11.370.9990.9891.38Uranium-238

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1070.1190.1030.463Thorium 228

Lab Sample ID: 160-5176-18Client Sample ID: TI12-233-SU3FSS-018
Matrix: SolidDate Collected: 01/13/14 12:56

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.202 U

(2σ+/-)

0.306

(2σ+/-)

102/10/14 07:5401/20/14 13:16pCi/g0.506

LOQ MDC

0.304

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 07:54 10.2480.1400.1340.391Actinium 228

pCi/g 01/20/14 13:16 02/10/14 07:54 10.9960.4400.440U0.000Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 07:54 10.1480.1770.1620.678Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 07:54 10.06490.03580.0358U0.00682Cesium-137

pCi/g 01/20/14 13:16 02/10/14 07:54 11.771.231.22U1.47Lead-210

pCi/g 01/20/14 13:16 02/10/14 07:54 10.1370.1320.1240.361Lead-212

pCi/g 01/20/14 13:16 02/10/14 07:54 10.1210.1540.1260.855Lead-214

pCi/g 01/20/14 13:16 02/10/14 07:54 10.6201.781.3811.0Potassium-40

pCi/g 01/20/14 13:16 02/10/14 07:54 11.550.04310.0431U-0.0144Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 07:54 10.1480.5000.1770.1620.678Radium-226

pCi/g 01/20/14 13:16 02/10/14 07:54 10.2480.1400.1340.391Radium-228

pCi/g 01/20/14 13:16 02/10/14 07:54 10.05390.06250.05940.189Thallium-208

pCi/g 01/20/14 13:16 02/10/14 07:54 11.561.191.19U1.20Thorium-234

pCi/g 01/20/14 13:16 02/10/14 07:54 10.3170.1950.194U0.130Uranium-235

pCi/g 01/20/14 13:16 02/10/14 07:54 11.561.191.19U1.20Uranium-238

pCi/g 01/20/14 13:16 02/10/14 07:54 10.1370.1320.1240.361Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-19Client Sample ID: TI12-233-SU3FSS-019
Matrix: SolidDate Collected: 01/13/14 13:18

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.326 U

(2σ+/-)

0.447

(2σ+/-)

102/10/14 07:5201/20/14 13:16pCi/g0.735

LOQ MDC

0.445

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 07:52 10.2630.1900.1800.582Actinium 228

pCi/g 01/20/14 13:16 02/10/14 07:52 11.160.6640.663U0.238Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 07:52 10.1620.2610.2291.22Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 07:52 10.1040.05880.0588U-0.0163Cesium-137

pCi/g 01/20/14 13:16 02/10/14 07:52 12.071.801.80U-0.274Lead-210

pCi/g 01/20/14 13:16 02/10/14 07:52 10.1330.1400.1160.611Lead-212

pCi/g 01/20/14 13:16 02/10/14 07:52 10.1430.2050.1651.18Lead-214

pCi/g 01/20/14 13:16 02/10/14 07:52 10.6312.281.8013.7Potassium-40

pCi/g 01/20/14 13:16 02/10/14 07:52 12.360.3510.351U0.165Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 07:52 10.1620.5000.2610.2291.22Radium-226

pCi/g 01/20/14 13:16 02/10/14 07:52 10.2630.1900.1800.582Radium-228

pCi/g 01/20/14 13:16 02/10/14 07:52 10.04910.06730.06370.209Thallium-208

pCi/g 01/20/14 13:16 02/10/14 07:52 12.011.171.17U0.639Thorium-234

pCi/g 01/20/14 13:16 02/10/14 07:52 10.4420.1680.167U0.112Uranium-235

pCi/g 01/20/14 13:16 02/10/14 07:52 12.011.171.17U0.639Uranium-238

pCi/g 01/20/14 13:16 02/10/14 07:52 10.1330.1400.1160.611Thorium 228

Lab Sample ID: 160-5176-20Client Sample ID: TI12-233-SU3FSS-020
Matrix: SolidDate Collected: 01/13/14 12:41

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.233 U

(2σ+/-)

0.363

(2σ+/-)

102/10/14 07:5301/20/14 13:16pCi/g0.603

LOQ MDC

0.362

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:16 02/10/14 07:53 10.3000.1560.1520.359Actinium 228

pCi/g 01/20/14 13:16 02/10/14 07:53 11.070.6010.601U0.184Bismuth-212

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1520.1900.1780.651Bismuth-214

pCi/g 01/20/14 13:16 02/10/14 07:53 10.09300.04990.0499U-0.0000062

9

Cesium-137

pCi/g 01/20/14 13:16 02/10/14 07:53 12.161.201.20U0.617Lead-210

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1300.1460.1300.516Lead-212

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1270.1550.1360.715Lead-214

pCi/g 01/20/14 13:16 02/10/14 07:53 10.7522.191.7812.4Potassium-40

pCi/g 01/20/14 13:16 02/10/14 07:53 11.650.7420.740U0.450Protactinium-231

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1520.5000.1900.1780.651Radium-226

pCi/g 01/20/14 13:16 02/10/14 07:53 10.3000.1560.1520.359Radium-228

pCi/g 01/20/14 13:16 02/10/14 07:53 10.04760.05540.05240.173Thallium-208

pCi/g 01/20/14 13:16 02/10/14 07:53 11.970.4760.473U0.449Thorium-234

pCi/g 01/20/14 13:16 02/10/14 07:53 10.4460.2440.244U0.132Uranium-235

pCi/g 01/20/14 13:16 02/10/14 07:53 11.970.4760.473U0.449Uranium-238

pCi/g 01/20/14 13:16 02/10/14 07:53 10.1300.1460.1300.516Thorium 228
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Page 15 of 1334



Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-21Client Sample ID: TI12-233-SU3FSS-021
Matrix: SolidDate Collected: 01/13/14 12:36

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.297 U

(2σ+/-)

0.448

(2σ+/-)

102/10/14 07:5601/20/14 13:56pCi/g0.743

LOQ MDC

0.447

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 07:56 10.3420.2080.206U0.257Actinium 228

pCi/g 01/20/14 13:56 02/10/14 07:56 10.8480.5520.549U0.538Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 07:56 10.1540.1640.1560.492Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 07:56 10.1101.091.09U-0.0273Cesium-137

pCi/g 01/20/14 13:56 02/10/14 07:56 11.830.9850.984U0.425Lead-210

pCi/g 01/20/14 13:56 02/10/14 07:56 10.1650.1760.1650.476Lead-212

pCi/g 01/20/14 13:56 02/10/14 07:56 10.1430.1520.1400.568Lead-214

pCi/g 01/20/14 13:56 02/10/14 07:56 10.8622.131.8210.8Potassium-40

pCi/g 01/20/14 13:56 02/10/14 07:56 11.980.4080.407U0.252Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 07:56 10.1540.5000.1640.1560.492Radium-226

pCi/g 01/20/14 13:56 02/10/14 07:56 10.3420.2080.206U0.257Radium-228

pCi/g 01/20/14 13:56 02/10/14 07:56 10.05340.08090.07680.244Thallium-208

pCi/g 01/20/14 13:56 02/10/14 07:56 11.870.3150.314U0.265Thorium-234

pCi/g 01/20/14 13:56 02/10/14 07:56 10.4130.1370.137U0.0796Uranium-235

pCi/g 01/20/14 13:56 02/10/14 07:56 11.870.3150.314U0.265Uranium-238

pCi/g 01/20/14 13:56 02/10/14 07:56 10.1650.1760.1650.476Thorium 228

Lab Sample ID: 160-5176-22Client Sample ID: TI12-233-SU3FSS-022
Matrix: SolidDate Collected: 01/13/14 12:51

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.328 U

(2σ+/-)

0.341

(2σ+/-)

102/10/14 07:5501/20/14 13:56pCi/g0.553

LOQ MDC

0.339

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 07:55 10.3250.1380.137U0.159Actinium 228

pCi/g 01/20/14 13:56 02/10/14 07:55 10.8190.5080.506U0.436Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 07:55 10.1100.1470.1360.524Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 07:55 10.06560.03500.0350U0.00330Cesium-137

pCi/g 01/20/14 13:56 02/10/14 07:55 11.620.9140.914U-0.0177Lead-210

pCi/g 01/20/14 13:56 02/10/14 07:55 10.08390.1060.08870.447Lead-212

pCi/g 01/20/14 13:56 02/10/14 07:55 10.07800.1080.08990.578Lead-214

pCi/g 01/20/14 13:56 02/10/14 07:55 10.7152.301.7714.2Potassium-40

pCi/g 01/20/14 13:56 02/10/14 07:55 11.620.1060.106U0.0757Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 07:55 10.1100.5000.1470.1360.524Radium-226

pCi/g 01/20/14 13:56 02/10/14 07:55 10.3250.1380.137U0.159Radium-228

pCi/g 01/20/14 13:56 02/10/14 07:55 10.06560.05240.05150.0912Thallium-208

pCi/g 01/20/14 13:56 02/10/14 07:55 11.150.5120.501U1.01Thorium-234

pCi/g 01/20/14 13:56 02/10/14 07:55 10.2550.1500.150U0.0979Uranium-235

pCi/g 01/20/14 13:56 02/10/14 07:55 11.150.5120.501U1.01Uranium-238

pCi/g 01/20/14 13:56 02/10/14 07:55 10.08390.1060.08870.447Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-23Client Sample ID: TI12-233-SU3FSS-023
Matrix: SolidDate Collected: 01/13/14 12:55

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0962 U

(2σ+/-)

0.226

(2σ+/-)

102/10/14 11:4401/20/14 13:56pCi/g0.824

LOQ MDC

0.226

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1260.1820.1680.679Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:44 10.7870.4870.485U0.426Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:44 10.09450.1740.1430.945Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:44 10.07240.04010.0401U0.00462Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:44 11.671.021.01U0.838Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:44 10.09940.1210.09490.581Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1230.1900.1620.960Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:44 10.8222.401.7316.2Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:44 11.770.2660.264U0.310Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:44 10.09450.5000.1740.1430.945Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1260.1820.1680.679Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:44 10.04580.07240.06710.263Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:44 11.740.5330.531U0.467Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:44 10.2850.2390.2360.417Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:44 11.740.5330.531U0.467Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:44 10.09940.1210.09490.581Thorium 228

Lab Sample ID: 160-5176-24Client Sample ID: TI12-233-SU3FSS-024
Matrix: SolidDate Collected: 01/13/14 13:12

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.394 U

(2σ+/-)

0.482

(2σ+/-)

102/10/14 11:4401/20/14 13:56pCi/g0.789

LOQ MDC

0.479

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:44 10.3540.1760.172U0.349Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:44 10.3250.4550.4401.10Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1560.1790.1670.631Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:44 10.09440.05210.0521U-0.00598Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:44 12.531.771.77U1.15Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1500.1400.1200.554Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1420.1770.1560.798Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:44 10.6892.681.9617.8Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:44 12.100.08310.0831U-0.00551Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1560.5000.1790.1670.631Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:44 10.3540.1760.172U0.349Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:44 10.07900.08970.08610.245Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:44 11.970.6610.650U1.15Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:44 10.3340.2190.217U0.277Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:44 11.970.6610.650U1.15Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:44 10.1500.1400.1200.554Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-25Client Sample ID: TI12-233-SU3FSS-025
Matrix: SolidDate Collected: 01/13/14 12:31

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.335 U

(2σ+/-)

0.382

(2σ+/-)

102/10/14 11:4501/20/14 13:56pCi/g0.622

LOQ MDC

0.379

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1330.1580.1460.581Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:45 10.7820.4890.487U0.443Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1450.1690.1550.639Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1120.02160.0216U0.000Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:45 12.071.101.10U0.0876Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1030.1250.09870.591Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1140.1380.1250.569Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:45 10.8391.641.349.22Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:45 12.120.3550.352U0.421Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1450.5000.1690.1550.639Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1330.1580.1460.581Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:45 10.05510.05720.05390.183Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:45 11.810.5560.551U0.670Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:45 10.3430.2000.200U0.0650Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:45 11.810.5560.551U0.670Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:45 10.1030.1250.09870.591Thorium 228

Lab Sample ID: 160-5176-26Client Sample ID: TI12-233-SU3FSS-026
Matrix: SolidDate Collected: 01/13/14 12:48

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.117 U

(2σ+/-)

0.217

(2σ+/-)

102/10/14 11:4601/20/14 13:56pCi/g0.365

LOQ MDC

0.216

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:46 10.1810.08760.0872U0.0840Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:46 10.7670.4300.430U-0.130Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:46 10.1170.1270.1180.432Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:46 10.04100.02020.0202U0.000273Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:46 11.530.9390.936U0.610Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:46 10.08760.06300.0623U0.0703Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:46 10.1230.1150.1090.339Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:46 10.6160.8280.7613.19Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:46 11.230.7340.732U0.452Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:46 10.1170.5000.1270.1180.432Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:46 10.1810.08760.0872U0.0840Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:46 10.06260.04320.0431U0.0273Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:46 11.160.8210.818U0.653Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:46 10.3040.1520.152U0.0694Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:46 11.160.8210.818U0.653Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:46 10.08760.06300.0623U0.0703Thorium 228
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Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-27Client Sample ID: TI12-233-SU3FSS-027
Matrix: SolidDate Collected: 01/13/14 12:41

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0809 U

(2σ+/-)

0.131

(2σ+/-)

102/10/14 11:4101/20/14 13:56pCi/g1.04

LOQ MDC

0.131

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:41 10.09880.1740.1590.687Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:41 10.9200.6310.625U0.887Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:41 10.1260.1430.1340.478Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:41 10.06960.03680.0368U0.00220Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:41 11.791.101.10U0.306Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:41 10.1060.1120.09430.468Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:41 10.1170.1440.1300.588Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:41 10.5832.161.6913.2Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:41 12.040.4750.474U0.254Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:41 10.1260.5000.1430.1340.478Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:41 10.09880.1740.1590.687Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:41 10.06780.05630.05450.137Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:41 11.710.1580.158U0.0727Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:41 10.4680.1170.117U0.116Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:41 11.710.1580.158U0.0727Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:41 10.1060.1120.09430.468Thorium 228

Lab Sample ID: 160-5176-28Client Sample ID: TI12-233-SU3FSS-028
Matrix: SolidDate Collected: 01/13/14 12:33

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.103 U

(2σ+/-)

0.145

(2σ+/-)

102/10/14 11:4201/20/14 13:56pCi/g1.01

LOQ MDC

0.145

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:42 10.1140.2020.1920.601Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:42 11.000.5620.562U0.186Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:42 10.1200.1160.1120.315Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:42 10.08100.04390.0439U0.00711Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:42 11.721.171.15U1.45Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:42 10.1380.1390.1270.437Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:42 10.1340.1520.1460.414Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:42 11.221.801.588.46Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:42 11.810.009560.00955U-0.00451Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:42 10.1200.5000.1160.1120.315Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:42 10.1140.2020.1920.601Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:42 10.09330.08050.0805U0.0313Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:42 11.932.482.47U-0.315Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:42 10.4550.2700.269U-0.124Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:42 11.932.482.47U-0.315Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:42 10.1380.1390.1270.437Thorium 228

TestAmerica St. Louis

Page 19 of 1334



Client Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5176-29Client Sample ID: TI12-233-SU3FSS-029
Matrix: SolidDate Collected: 01/13/14 13:10

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.227 U

(2σ+/-)

0.277

(2σ+/-)

102/10/14 11:4301/20/14 13:56pCi/g0.433

LOQ MDC

0.276

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:43 10.1120.2410.2200.948Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:43 11.010.6000.599U0.366Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:43 10.1270.1600.1490.557Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:43 10.09190.05010.0501U0.00614Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:43 12.471.511.50U0.981Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:43 10.1500.1640.1430.617Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:43 10.09670.1510.1340.663Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:43 10.7882.281.8113.5Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:43 12.250.3120.309U0.347Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:43 10.1270.5000.1600.1490.557Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:43 10.1120.2410.2200.948Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:43 10.07160.07710.07370.218Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:43 12.070.6860.680U0.836Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:43 10.4280.2690.267U0.241Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:43 12.070.6860.680U0.836Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:43 10.1500.1640.1430.617Thorium 228

Lab Sample ID: 160-5176-30Client Sample ID: TI12-233-SU3FSS-030
Matrix: SolidDate Collected: 01/13/14 12:32

Date Received: 01/15/14 08:55

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0891 U

(2σ+/-)

0.117

(2σ+/-)

102/10/14 11:5101/20/14 13:56pCi/g0.886

LOQ MDC

0.116

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/14 13:56 02/10/14 11:51 10.2390.1510.1490.247Actinium 228

pCi/g 01/20/14 13:56 02/10/14 11:51 10.9100.4940.494U-0.0334Bismuth-212

pCi/g 01/20/14 13:56 02/10/14 11:51 10.1450.1590.1470.580Bismuth-214

pCi/g 01/20/14 13:56 02/10/14 11:51 10.06710.03560.0356U-0.000713Cesium-137

pCi/g 01/20/14 13:56 02/10/14 11:51 12.113.213.21U-0.318Lead-210

pCi/g 01/20/14 13:56 02/10/14 11:51 10.1160.1220.1080.429Lead-212

pCi/g 01/20/14 13:56 02/10/14 11:51 10.1420.1330.1200.554Lead-214

pCi/g 01/20/14 13:56 02/10/14 11:51 11.261.761.489.41Potassium-40

pCi/g 01/20/14 13:56 02/10/14 11:51 12.200.4870.485U0.421Protactinium-231

pCi/g 01/20/14 13:56 02/10/14 11:51 10.1450.5000.1590.1470.580Radium-226

pCi/g 01/20/14 13:56 02/10/14 11:51 10.2390.1510.1490.247Radium-228

pCi/g 01/20/14 13:56 02/10/14 11:51 10.04940.05680.05500.135Thallium-208

pCi/g 01/20/14 13:56 02/10/14 11:51 11.840.05370.0536U0.0364Thorium-234

pCi/g 01/20/14 13:56 02/10/14 11:51 10.3410.1450.145U0.0563Uranium-235

pCi/g 01/20/14 13:56 02/10/14 11:51 11.840.05370.0536U0.0364Uranium-238

pCi/g 01/20/14 13:56 02/10/14 11:51 10.1160.1220.1080.429Thorium 228
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QC Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-99812/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104078 Prep Batch: 99812

Actinium-227

Analyte

U 102/10/14 02:4601/20/14 13:16pCi/g0.547

MDCLOQ

0.01510.0150

(2σ+/-) (2σ+/-)

MB

-0.003063

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/10/14 02:4601/20/14 13:16pCi/g0.4330.2070.207U0.003493Actinium 228

102/10/14 02:4601/20/14 13:16pCi/g1.140.5430.543U0.06659Bismuth-212

102/10/14 02:4601/20/14 13:16pCi/g0.2380.1260.126U0.02810Bismuth-214

102/10/14 02:4601/20/14 13:16pCi/g0.1390.07030.0703U0.002540Cesium-137

102/10/14 02:4601/20/14 13:16pCi/g3.083.783.78U-0.8800Lead-210

102/10/14 02:4601/20/14 13:16pCi/g0.17922.922.9U-0.04760Lead-212

102/10/14 02:4601/20/14 13:16pCi/g0.2380.1330.133U-0.04387Lead-214

102/10/14 02:4601/20/14 13:16pCi/g1.680.6610.661U0.1257Potassium-40

102/10/14 02:4601/20/14 13:16pCi/g2.341.241.24U0.2145Protactinium-231

102/10/14 02:4601/20/14 13:16pCi/g0.2380.5000.1260.126U0.02810Radium-226

102/10/14 02:4601/20/14 13:16pCi/g0.4330.2070.207U0.003493Radium-228

102/10/14 02:4601/20/14 13:16pCi/g0.1100.03790.0379U0.006384Thallium-208

102/10/14 02:4601/20/14 13:16pCi/g2.021.591.59U-0.2890Thorium-234

102/10/14 02:4601/20/14 13:16pCi/g0.4290.2320.232U-0.03108Uranium-235

102/10/14 02:4601/20/14 13:16pCi/g2.021.591.59U-0.2890Uranium-238

102/10/14 02:4601/20/14 13:16pCi/g0.17922.922.9U-0.04760Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-99812/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104075 Prep Batch: 99812

Americium-241

Analyte

116-8710198.6197.5 10.4 1.37

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.3 31.39 3.38 0.361 pCi/g 100 87 - 120

Cobalt-60 23.3 22.72 2.36 0.188 pCi/g 98 87 - 115

Client Sample ID: TI12-233-SU3FSS-001Lab Sample ID: 160-5176-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104074 Prep Batch: 99812

Actinium-227

Analyte

10.50U-0.19020.0788 U 0.378 0.631

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.372 0.3405 0.158 0.238 pCi/g 0.11 1

Bismuth-212 0.000 U 0.2957 U 0.441 0.737 pCi/g 0.35 1

Bismuth-214 0.462 0.4841 0.125 0.0946 pCi/g 0.09 1

Cesium-137 0.0122 U 0.006887 U 0.0341 0.0615 pCi/g 0.07 1

Lead-210 1.72 -0.01588 U 0.701 1.25 pCi/g 0.90 1

Lead-212 0.335 0.3584 0.118 0.114 pCi/g 0.12 1

Lead-214 0.479 0.4702 0.108 0.0686 pCi/g 0.04 1

Potassium-40 9.43 10.38 1.67 0.600 pCi/g 0.28 1

Protactinium-231 0.0924 U 0.2521 U 0.806 1.40 pCi/g 0.13 1

Radium-226 0.462 0.4841 0.125 0.500 0.0946 pCi/g 0.09 1

Radium-228 0.372 0.3405 0.158 0.238 pCi/g 0.11 1

Thallium-208 0.177 0.1606 0.0535 0.0392 pCi/g 0.14 1
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QC Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: TI12-233-SU3FSS-001Lab Sample ID: 160-5176-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104074 Prep Batch: 99812

Thorium-234

Analyte

10.53U0.85250.257 U 0.731 1.16

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235 0.142 U 0.05285 U 0.105 0.374 pCi/g 0.33 1

Uranium-238 0.257 U 0.8525 U 0.731 1.16 pCi/g 0.53 1

Thorium 228 0.335 0.3584 0.118 0.114 pCi/g 0.12 1

Client Sample ID: Method BlankLab Sample ID: MB 160-99826/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104077 Prep Batch: 99826

Actinium-227

Analyte

U 102/10/14 07:5601/20/14 13:56pCi/g0.297

MDCLOQ

0.1600.160

(2σ+/-) (2σ+/-)

MB

-0.01241

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/10/14 07:5601/20/14 13:56pCi/g0.1110.1040.104U0.01002Actinium 228

102/10/14 07:5601/20/14 13:56pCi/g0.9290.4880.488U-0.02396Bismuth-212

102/10/14 07:5601/20/14 13:56pCi/g0.1880.2330.232U-0.05360Bismuth-214

102/10/14 07:5601/20/14 13:56pCi/g0.02970.008050.00805U0.0000Cesium-137

102/10/14 07:5601/20/14 13:56pCi/g1.770.9000.899U0.09644Lead-210

102/10/14 07:5601/20/14 13:56pCi/g0.1120.2640.264U-0.03601Lead-212

102/10/14 07:5601/20/14 13:56pCi/g0.1700.3320.332U-0.05892Lead-214

102/10/14 07:5601/20/14 13:56pCi/g1.070.5430.543U-0.04184Potassium-40

102/10/14 07:5601/20/14 13:56pCi/g1.450.8160.815U0.2586Protactinium-231

102/10/14 07:5601/20/14 13:56pCi/g0.1880.5000.2330.232U-0.05360Radium-226

102/10/14 07:5601/20/14 13:56pCi/g0.1110.1040.104U0.01002Radium-228

102/10/14 07:5601/20/14 13:56pCi/g0.07370.04010.0401U-0.007779Thallium-208

102/10/14 07:5601/20/14 13:56pCi/g1.400.2260.226U0.1656Thorium-234

102/10/14 07:5601/20/14 13:56pCi/g0.2550.1330.133U0.06552Uranium-235

102/10/14 07:5601/20/14 13:56pCi/g1.400.2260.226U0.1656Uranium-238

102/10/14 07:5601/20/14 13:56pCi/g0.1120.2640.264U-0.03601Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-99826/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104078 Prep Batch: 99826

Americium-241

Analyte

116-8710299.3097.5 10.5 1.63

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.3 30.37 3.32 0.382 pCi/g 97 87 - 120

Cobalt-60 23.3 22.29 2.35 0.0869 pCi/g 96 87 - 115

Client Sample ID: TI12-233-SU3FSS-021Lab Sample ID: 160-5176-21 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104076 Prep Batch: 99826

Actinium-227

Analyte

10.59U0.01309-0.297 U 0.0776 0.388

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.257 U 0.3322 0.143 0.204 pCi/g 0.22 1

Bismuth-212 0.538 U 0.3717 U 0.526 0.873 pCi/g 0.15 1
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QC Sample Results
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: TI12-233-SU3FSS-021Lab Sample ID: 160-5176-21 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104076 Prep Batch: 99826

Bismuth-214

Analyte

10.120.45960.492 0.112 0.0647

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 -0.0273 U 0.01140 U 0.0355 0.0637 pCi/g 0.03 1

Lead-210 0.425 U -0.1178 U 1.18 1.51 pCi/g 0.25 1

Lead-212 0.476 0.3831 0.115 0.106 pCi/g 0.32 1

Lead-214 0.568 0.4796 0.114 0.0641 pCi/g 0.33 1

Potassium-40 10.8 10.85 1.89 0.687 pCi/g 0.01 1

Protactinium-231 0.252 U 0.3615 U 0.455 1.23 pCi/g 0.13 1

Radium-226 0.492 0.4596 0.112 0.500 0.0647 pCi/g 0.12 1

Radium-228 0.257 U 0.3322 0.143 0.204 pCi/g 0.22 1

Thallium-208 0.244 0.2165 0.0606 0.0347 pCi/g 0.19 1

Thorium-234 0.265 U 0.2775 U 0.409 1.37 pCi/g 0.02 1

Uranium-235 0.0796 U 0.1091 U 0.148 0.256 pCi/g 0.10 1

Uranium-238 0.265 U 0.2775 U 0.409 1.37 pCi/g 0.02 1

Thorium 228 0.476 0.3831 0.115 0.106 pCi/g 0.32 1
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QC Association Summary
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Rad

Prep Batch: 99812

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5176-1 TI12-233-SU3FSS-001 Total/NA

Solid Fill_Geo-21160-5176-1 DU TI12-233-SU3FSS-001 Total/NA

Solid Fill_Geo-21160-5176-2 TI12-233-SU3FSS-002 Total/NA

Solid Fill_Geo-21160-5176-3 TI12-233-SU3FSS-003 Total/NA

Solid Fill_Geo-21160-5176-4 TI12-233-SU3FSS-004 Total/NA

Solid Fill_Geo-21160-5176-5 TI12-233-SU3FSS-005 Total/NA

Solid Fill_Geo-21160-5176-6 TI12-233-SU3FSS-006 Total/NA

Solid Fill_Geo-21160-5176-7 TI12-233-SU3FSS-007 Total/NA

Solid Fill_Geo-21160-5176-8 TI12-233-SU3FSS-008 Total/NA

Solid Fill_Geo-21160-5176-9 TI12-233-SU3FSS-009 Total/NA

Solid Fill_Geo-21160-5176-10 TI12-233-SU3FSS-010 Total/NA

Solid Fill_Geo-21160-5176-11 TI12-233-SU3FSS-011 Total/NA

Solid Fill_Geo-21160-5176-12 TI12-233-SU3FSS-012 Total/NA

Solid Fill_Geo-21160-5176-13 TI12-233-SU3FSS-013 Total/NA

Solid Fill_Geo-21160-5176-14 TI12-233-SU3FSS-014 Total/NA

Solid Fill_Geo-21160-5176-15 TI12-233-SU3FSS-015 Total/NA

Solid Fill_Geo-21160-5176-16 TI12-233-SU3FSS-016 Total/NA

Solid Fill_Geo-21160-5176-17 TI12-233-SU3FSS-017 Total/NA

Solid Fill_Geo-21160-5176-18 TI12-233-SU3FSS-018 Total/NA

Solid Fill_Geo-21160-5176-19 TI12-233-SU3FSS-019 Total/NA

Solid Fill_Geo-21160-5176-20 TI12-233-SU3FSS-020 Total/NA

Solid Fill_Geo-21LCS 160-99812/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-99812/1-A Method Blank Total/NA

Prep Batch: 99826

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5176-21 TI12-233-SU3FSS-021 Total/NA

Solid Fill_Geo-21160-5176-21 DU TI12-233-SU3FSS-021 Total/NA

Solid Fill_Geo-21160-5176-22 TI12-233-SU3FSS-022 Total/NA

Solid Fill_Geo-21160-5176-23 TI12-233-SU3FSS-023 Total/NA

Solid Fill_Geo-21160-5176-24 TI12-233-SU3FSS-024 Total/NA

Solid Fill_Geo-21160-5176-25 TI12-233-SU3FSS-025 Total/NA

Solid Fill_Geo-21160-5176-26 TI12-233-SU3FSS-026 Total/NA

Solid Fill_Geo-21160-5176-27 TI12-233-SU3FSS-027 Total/NA

Solid Fill_Geo-21160-5176-28 TI12-233-SU3FSS-028 Total/NA

Solid Fill_Geo-21160-5176-29 TI12-233-SU3FSS-029 Total/NA

Solid Fill_Geo-21160-5176-30 TI12-233-SU3FSS-030 Total/NA

Solid Fill_Geo-21LCS 160-99826/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-99826/1-A Method Blank Total/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5176-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU3FSS-001 Lab Sample ID: 160-5176-1
Matrix: SolidDate Collected: 01/13/14 13:42

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104076 02/10/14 02:01 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-002 Lab Sample ID: 160-5176-2
Matrix: SolidDate Collected: 01/13/14 13:30

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104074 02/10/14 01:56 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-003 Lab Sample ID: 160-5176-3
Matrix: SolidDate Collected: 01/13/14 13:42

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104072 02/10/14 01:57 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-004 Lab Sample ID: 160-5176-4
Matrix: SolidDate Collected: 01/13/14 12:50

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104073 02/10/14 01:58 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-005 Lab Sample ID: 160-5176-5
Matrix: SolidDate Collected: 01/13/14 13:00

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104071 02/10/14 01:59 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-006 Lab Sample ID: 160-5176-6
Matrix: SolidDate Collected: 01/13/14 13:24

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104065 02/10/14 01:57 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5176-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU3FSS-007 Lab Sample ID: 160-5176-7
Matrix: SolidDate Collected: 01/13/14 13:21

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104066 02/10/14 01:58 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-008 Lab Sample ID: 160-5176-8
Matrix: SolidDate Collected: 01/13/14 13:35

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104076 02/10/14 02:45 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-009 Lab Sample ID: 160-5176-9
Matrix: SolidDate Collected: 01/13/14 12:42

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104072 02/10/14 02:42 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-010 Lab Sample ID: 160-5176-10
Matrix: SolidDate Collected: 01/13/14 13:04

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104073 02/10/14 02:42 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-011 Lab Sample ID: 160-5176-11
Matrix: SolidDate Collected: 01/13/14 13:01

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104071 02/10/14 02:43 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-012 Lab Sample ID: 160-5176-12
Matrix: SolidDate Collected: 01/13/14 13:13

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104064 02/10/14 02:41 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5176-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU3FSS-013 Lab Sample ID: 160-5176-13
Matrix: SolidDate Collected: 01/13/14 12:38

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104065 02/10/14 02:42 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-014 Lab Sample ID: 160-5176-14
Matrix: SolidDate Collected: 01/13/14 13:22

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104066 02/10/14 02:43 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-015 Lab Sample ID: 160-5176-15
Matrix: SolidDate Collected: 01/13/14 12:34

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104074 02/10/14 07:51 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-016 Lab Sample ID: 160-5176-16
Matrix: SolidDate Collected: 01/13/14 13:06

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104072 02/10/14 07:51 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-017 Lab Sample ID: 160-5176-17
Matrix: SolidDate Collected: 01/13/14 13:00

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104073 02/10/14 07:53 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-018 Lab Sample ID: 160-5176-18
Matrix: SolidDate Collected: 01/13/14 12:56

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104071 02/10/14 07:54 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5176-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU3FSS-019 Lab Sample ID: 160-5176-19
Matrix: SolidDate Collected: 01/13/14 13:18

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104064 02/10/14 07:52 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-020 Lab Sample ID: 160-5176-20
Matrix: SolidDate Collected: 01/13/14 12:41

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:16 RLS99812 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104065 02/10/14 07:53 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-021 Lab Sample ID: 160-5176-21
Matrix: SolidDate Collected: 01/13/14 12:36

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104075 02/10/14 07:56 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-022 Lab Sample ID: 160-5176-22
Matrix: SolidDate Collected: 01/13/14 12:51

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104076 02/10/14 07:55 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-023 Lab Sample ID: 160-5176-23
Matrix: SolidDate Collected: 01/13/14 12:55

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104074 02/10/14 11:44 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-024 Lab Sample ID: 160-5176-24
Matrix: SolidDate Collected: 01/13/14 13:12

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104072 02/10/14 11:44 SMP TAL SLTotal/NA
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5176-2

Project/Site: Treasure Island 122412

Client Sample ID: TI12-233-SU3FSS-025 Lab Sample ID: 160-5176-25
Matrix: SolidDate Collected: 01/13/14 12:31

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104073 02/10/14 11:45 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-026 Lab Sample ID: 160-5176-26
Matrix: SolidDate Collected: 01/13/14 12:48

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104071 02/10/14 11:46 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-027 Lab Sample ID: 160-5176-27
Matrix: SolidDate Collected: 01/13/14 12:41

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104064 02/10/14 11:41 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-028 Lab Sample ID: 160-5176-28
Matrix: SolidDate Collected: 01/13/14 12:33

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104065 02/10/14 11:42 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-029 Lab Sample ID: 160-5176-29
Matrix: SolidDate Collected: 01/13/14 13:10

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104066 02/10/14 11:43 SMP TAL SLTotal/NA

Client Sample ID: TI12-233-SU3FSS-030 Lab Sample ID: 160-5176-30
Matrix: SolidDate Collected: 01/13/14 12:32

Date Received: 01/15/14 08:55

Prep Fill_Geo-21 01/20/14 13:56 RLS99826 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 104077 02/10/14 11:51 SMP TAL SLTotal/NA

TestAmerica St. Louis

Page 29 of 1334



Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5176-2

Project/Site: Treasure Island 122412

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Certification Summary
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5176-2

Project/Site: Treasure Island 122412

Laboratory: TestAmerica St. Louis
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska MO0005410State Program 06-30-14

California NELAP 9 09266CA 03-31-14

Connecticut State Program 1 PH-0241 03-31-15

Florida NELAP 4 E87689 06-30-14

Illinois NELAP 5 200023 11-30-14

Iowa State Program 7 373 12-01-14

Kansas NELAP 7 E-10236 10-31-14

Kentucky (DW) State Program 4 90125 12-31-14

L-A-B DoD ELAP L2305 01-10-16

Louisiana NELAP 6 LA140007 12-31-14

Maryland State Program 3 310 09-30-14

Missouri State Program 7 780 06-30-14

Nevada State Program 9 MO000542013-1 07-31-14

New Jersey NELAP 2 MO002 06-30-14

New Mexico State Program 6 06-30-10 *

New York NELAP 2 11616 04-01-14

North Dakota State Program 8 R207 06-30-14

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 2013-049 08-31-14

Pennsylvania NELAP 3 68-00540 02-28-14

South Carolina State Program 4 85002001 06-30-14

Texas NELAP 6 T104704193-13-6 07-31-14

USDA Federal P330-07-00122 01-09-17

USEPA Reg V SDWA Federal 1 WG-15J 08-30-14

Utah NELAP 8 MO000542013-5 07-31-14

Virginia NELAP 3 2236 06-14-14

Washington State Program 10 C592 08-30-14

West Virginia DEP State Program 3 381 02-28-14 *

TestAmerica St. Louis

* Expired certification is currently pending renewal and is considered valid.

Page 31 of 1334



Method Summary
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method Method Description LaboratoryProtocol

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5176-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5176-1 TI12-233-SU3FSS-001 Solid 01/13/14 13:42 01/15/14 08:55

160-5176-2 TI12-233-SU3FSS-002 Solid 01/13/14 13:30 01/15/14 08:55

160-5176-3 TI12-233-SU3FSS-003 Solid 01/13/14 13:42 01/15/14 08:55

160-5176-4 TI12-233-SU3FSS-004 Solid 01/13/14 12:50 01/15/14 08:55

160-5176-5 TI12-233-SU3FSS-005 Solid 01/13/14 13:00 01/15/14 08:55

160-5176-6 TI12-233-SU3FSS-006 Solid 01/13/14 13:24 01/15/14 08:55

160-5176-7 TI12-233-SU3FSS-007 Solid 01/13/14 13:21 01/15/14 08:55

160-5176-8 TI12-233-SU3FSS-008 Solid 01/13/14 13:35 01/15/14 08:55

160-5176-9 TI12-233-SU3FSS-009 Solid 01/13/14 12:42 01/15/14 08:55

160-5176-10 TI12-233-SU3FSS-010 Solid 01/13/14 13:04 01/15/14 08:55

160-5176-11 TI12-233-SU3FSS-011 Solid 01/13/14 13:01 01/15/14 08:55

160-5176-12 TI12-233-SU3FSS-012 Solid 01/13/14 13:13 01/15/14 08:55

160-5176-13 TI12-233-SU3FSS-013 Solid 01/13/14 12:38 01/15/14 08:55

160-5176-14 TI12-233-SU3FSS-014 Solid 01/13/14 13:22 01/15/14 08:55

160-5176-15 TI12-233-SU3FSS-015 Solid 01/13/14 12:34 01/15/14 08:55

160-5176-16 TI12-233-SU3FSS-016 Solid 01/13/14 13:06 01/15/14 08:55

160-5176-17 TI12-233-SU3FSS-017 Solid 01/13/14 13:00 01/15/14 08:55

160-5176-18 TI12-233-SU3FSS-018 Solid 01/13/14 12:56 01/15/14 08:55

160-5176-19 TI12-233-SU3FSS-019 Solid 01/13/14 13:18 01/15/14 08:55

160-5176-20 TI12-233-SU3FSS-020 Solid 01/13/14 12:41 01/15/14 08:55

160-5176-21 TI12-233-SU3FSS-021 Solid 01/13/14 12:36 01/15/14 08:55

160-5176-22 TI12-233-SU3FSS-022 Solid 01/13/14 12:51 01/15/14 08:55

160-5176-23 TI12-233-SU3FSS-023 Solid 01/13/14 12:55 01/15/14 08:55

160-5176-24 TI12-233-SU3FSS-024 Solid 01/13/14 13:12 01/15/14 08:55

160-5176-25 TI12-233-SU3FSS-025 Solid 01/13/14 12:31 01/15/14 08:55

160-5176-26 TI12-233-SU3FSS-026 Solid 01/13/14 12:48 01/15/14 08:55

160-5176-27 TI12-233-SU3FSS-027 Solid 01/13/14 12:41 01/15/14 08:55

160-5176-28 TI12-233-SU3FSS-028 Solid 01/13/14 12:33 01/15/14 08:55

160-5176-29 TI12-233-SU3FSS-029 Solid 01/13/14 13:10 01/15/14 08:55

160-5176-30 TI12-233-SU3FSS-030 Solid 01/13/14 12:32 01/15/14 08:55

TestAmerica St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5176-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

03/01/16 (Purchased Reagent) Americium-241 2870 BqEckert & Ziegler, Lot 83814-334Marn Soil_00002

Cd-109 39231 Bq
Ce-139 1302 Bq
Cesium-137 1087 Bq
Co-57 849 Bq
Cobalt-60 1788 Bq
Hg-203 2820 Bq
Lead-210 35040 Bq
Sn-113 2306 Bq
Y-88 3762 Bq

02/09/17 (Purchased Reagent) Americium-241 2797 BqEckert & Ziegler, Lot 90099MarnSolid_00002

Cd-109 39337 Bq
Ce-139 1320 Bq
Cesium-137 1122 Bq
Co-57 870 Bq
Hg-203 2814 Bq
Lead-210 35883 Bq
Sn-113 2322 Bq
Y-88 3821 Bq

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0148 g 1.0148 g04/01/59 02/23/12Source C_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5176-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1846.42 Bq10 mL 2.0327 
mL

01/01/61 02/23/11Source F_00001 water, Lot 83725-334
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5176-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cd-109 26819.3 Bq
Ce-139 890.424 Bq
Cesium-137 743.562 Bq
Co-57 580.6 Bq
Cobalt-60 1222.38 Bq
Hg-203 1926.02 Bq
Sn-113 1576.93 Bq
Y-88 2572.87 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1693.09 Bq10 mL 1.8639 g01/01/61 01/01/11Source G_00001 water, Lot 83725-334
Cd-109 24592.1 Bq
Ce-139 816.481 Bq
Cesium-137 681.815 Bq
Co-57 532.386 Bq
Cobalt-60 1120.87 Bq
Hg-203 1766.08 Bq
Sn-113 1445.98 Bq
Y-88 2359.21 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5176-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

01/22/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00002

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

10/31/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00003

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/03/15 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 81427-334Tuna Can_00002

Cd-109 16063 Bq
Ce-139 546 Bq
Cesium-137 465 Bq
Co-57 357 Bq
Cobalt-60 742 Bq
Hg-203 1208 Bq
Lead-210 15186 Bq
Sn-113 943 Bq
Y-88 1571 Bq

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003

Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
Lead-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006

Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Lead-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Gamma Ampuole_00001

Page 38 of 1334



Page 39 of 1334

: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Reagent

Gamma Ampuole_00003
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 



Reagent

Marn Soil_00002
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 

Page 2 of 2 

, 
I 



Reagent

MarnSolid_00002

Page 46 of 1334



Page 47 of 1334

lll'l!'!!!I 

~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 3 04-08-2010 Page 1 of 2 
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Reagent

Source E_00001

Page 55 of 1334



Page 56 of 1334

: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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Qec 1 d 

A.ANALYTICS 

I 2- - ZLD -0 Lp 

An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Rad ionucl ide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item 1 
Calibration Date: Ol -Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Ind ustria l Blvd. 
At lanta, Georg ia 30318 
Te l 404· 352 •8677 

Fa x 404·352•2837 

www.ana lytics inc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram )pS UA Ue u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 4nLS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 4nLS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HPGe 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HP Ge 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HP Ge 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expande d uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Re sults." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8 % . This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--..:....::;.~___;;....:....::'V''--c;U-y/----"--'<!.-_______ _ 

M. I. Taskaeva, Radiochemist 

QA Approved: ~ /, 
D. M. Montgomery, QA Manager 

Date: 12-2r -o~ 

End of Certificate 
Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, Ca lifornia 91355 1380 Seaboard Industrial Blvd . Atl anta, Georgia, 30318 



Gamma LCS per Geometry 
Geometry: Tuna Can

Reference date 10/1/2006
Calibration Standard: 74139-334

Standard volume g / vial 1550
Standard volume transferred in g / geometry 341.9

Isotope

Certified 
Activity 

gammas/s
ec

Geometry 
Activity 

gammas/se
c

γ γ γ γ 
abundanc

e
dpm/g

Am-241 2034.3 449 0.359 219.35
Cs-137 1811.3 400 0.851 82.39
Co-60 3523 777 0.999856 136.39

Reviewed By: Chris Hough

Date: 3/15/2013

Page 69 of 1334
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k'ec 1 d 

A ANALYTICS 
An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item I 
Calibration Date: Ol-Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404•352•2837 

www.analyticsinc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision I, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty, % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram ')PS UA UB u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 411 LS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 411 LS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HP Ge 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HPGe 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HPGe 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U- Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8%. This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--.:.....:c~---'-"v'--~--"--e...-_______ _ 
M. I. Taskaeva, Radiochemist 

QA Approved: ~ -/, 
D. M. Montgomery, QA Manager 

Date: 12 -21 ... ot; 

End of Certificate 
Corporate Office Laboratory 

Ll80 SPnhonrrl lorl11~tri;il Rlvrl Atl;int;i GPorr1ie :rn~1R 
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ANALYTICS 
An Isotope Products Laboratories Company 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Tel 404•352·8677 
Fax 404·352•2837 

www.a nalyticsi n c.com 

ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS 
BATCH127 

CAL/BRA TION DA TE: October 1r 2006 12:00 EST 

Q) 
0.. 
0 -0 

..!!? 

Cd-109 

Co-57 

Ce-139 

Hg-203 

Sn-113 

Cs-137 

Y-88 

Co-60 

Co-60 

Y-88 

88 

122 

166 

279 

392 

662 

898 

1173 

1332 

1836 

c: 
0 

~ :a 
.... 0 

..c ..c: 
7a 1ii 
(.) :a:: 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

Optional Additional Isotopes 
Pb-210 46.5 4IT LS 

Am-241 59,5 4Tf LS 

Sr-85 514 IC 

Cs-134 605 IC 

Cs-134 796 IC 

Mn-54 835 IC 

Zn-65 1116 IC 
Cal1brat1on Methods. 

0.16 1.1 0.88 

0.23 1.1 0.71 

0.17 1.0 0.58 

0.11 1.1 0.34 

0.21 1,0 0.35 

0.36 1.1 0,60 

0.19 1.0 0.33 

0.31 ,97 0.45 

0.33 .93 0.48 

0.24 1.0 0.35 

0.33 1.1 0 

0.33 1.1 0 

0.30 1.1 0 

0.30 1.0 0 

0.30 1.0 0 

0,30 1.0 0 

0.30 1.0 0 

4TT LS (4 pi Liquid Scintillation Counting) 

~ 
1ii 
E 
0 
(!) 
(!) 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.9 

0.9 

0.7 

0.8 

0.8 

0.8 

0.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.30 

0.30 

0.17 

0.17 

0.17 

0.17 

0.17 

HPGe (High Purity Germanium Gamma Ray Spectrometer) 
IC (Gamma Ray Ionization Chamber) 

2As Percent (%)from counting data 

0.2 1.64 3.3 

0.2 1.52 3.0 

0.2 1.38 2.8 

0.2 1.37 2.7 

0.2 1.30 2.6 

0.2 1.49 3.0 

0.2 1.29 2.6 

0.2 1.33 2.7 

0,2 1.32 2.6 

0.2 1.31 2.6 

0.2 1.50 3.0 

0.2 1.50 3.0 

0.2 1.36 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy 
dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV 
gamma-ray and the X-rays emitted in the decay ofHg-203, (2) between the 1333 keV gamma-ray and the 1325 keV 
single escape peak from the 1836 keV gamma-ray. 

Operations Manual Forms, ANA-QA-06 Form 1, Rev. 2, 6!1/2005 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
1249.94 IBq/Sample 

10/31/20131 

#1 1215 Sq/Sample 
#2 1264 Sq/Sample 
#3 1267 Sq/Sample 

Mean = 1248.667 

Radionuclide: 
Am-241 

1 sigma= 29.19475 1.96 sigma = 57.22171 

True Value minus 5% = 1187.443 --------
True Value plus 5% = 1312.437 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/13 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Am-241.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
469.49 Sq/Sample 

10/31/20131 

#1 451.6 Sq/Sample 

#2 477.4 Bq/Sample 

#3 455.6 Bq/Sample 

Mean = 461.5333 

Radionuclide: 

I Cs-137 

1 sigma= 13.88572 1.96 sigma= 27.21602 

True Value minus 5% = 446.0155 --------
True Value plus 5% = 492.9645 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Cs-137.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 

Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 

777 IBq/Sample 
10/31/20131 

#1 724.3 Sq/Sample 

#2 77 4.1 Sq/Sample 

#3 770 Sq/Sample 

Mean= 756.1333 

Radionuclide: 

I Co-60 

1 sigma = 27.64459 1.96 sigma= 54.1834 

True Value minus 5% = 738.15 --------
True Value plus 5% = 815.85 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Co-60.XLS 12/1/2013 
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Printed: 12/1/2013 

Gamma LCS per Geometry - Tuna Can 

Reagent ID: Tuna Can LCS 00003 
Container: 259586 

~,....,,....,.-:-:-:---~~~~~ 

Reference date 10/1 /2006 
Calibration Standard: 74139-334 

~~~~~~~~~ 

Standard volume: 1550 
Standard volume transferred: 341.9 

Certified Geometry 
Isotope Activity Activity 

gammas/sec gammas/sec 
Am-241 2034.3 448.7 
Cs-137 1811.3 399.5 
Co-60 3522 776.9 

Reviewed By: Jody Watson 

Date: 12/1/2013 

g/vial 
g/geometry 

y 
abundance 

0.359 
0.851 

0.999856 

SOP Reference: ST-RD-0102, Current Rev Form: RAD-0080 

\\Slsvr01 \rad\gamma\Calibrations\LCS STD worksheet\LCS Tuna Can dpm-g.xls 

dpm/g Bq/sample 

219.35 1249.94 
82.39 469.49 
136.36 777.00 

Revised: 11/27/2013 
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Test America St. Louis Spectrum ID: 9 Gamma 20130915 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Ge9 S/N100228730 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 08:28:21 

Analysis Time: 11/11/2013 19:50 
Analysis Quantity: 1.000E+OO Sample 

Live Time: 1800 
Real Time: 1810 
Dead Time: 0.57 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

5.305E-01 
7.243E+02 
7.235E+OO 
4.516E+02 
6.293E+OO 
4.025E+OO 
5.881E+OO 
3.059E+Ol 
l.442E+04 
5.630E+Ol 
5.714E+OO 
9.580E+Ol 
7.078E+OO 
1.477E+Ol 
5.684E+OO 

-2.970E+02 
9.991E+Ol 

-4.791E+OO 
l.215E+03 

1.715E+04 

9 Soil TunaCan.Clb - -
9 Soil TunaCan 90099 050312 
6/14/2012 10:19 
3/1/2012 13:57 
Client Routine Short Revl.lib 
9 2013-10-05 0100.PBC - -

1-Sigma 
Counting 
Uncert 

£, 
0 

769.5 
1. 0 

93.6 
1. 0 

42.6 
75.0 

110.2 
64.6 
0.9 

36.7 
34.9 

152.1 
34.4 
57.1 
65.7 
9.4 

80.0 
104.0 

0.8 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

4.082E+OO 
7.254E+OO 
6.774E+OO 
4.733E+OO 
2.678E+OO 
3.020E+OO 
6.478E+OO 
1.977E+01 
1.325E+02 
2.065E+Ol 
1.996E+OO 
1.457E+02 
2.432E+OO 
8.428E+OO 
3.737E+OO 
2.787E+Ol 
7.990E+01 
4.982E+OO 
9.198E+OO 

Analyst: Jody Watson 

1-Sigma 
Total 
Un cert 
Bq/Sample 

4.082E+OO 
3.708E+Ol 
6.784E+OO 
2.396E+01 
2.698E+OO 
3.027E+OO 
6.486E+OO 
1.984E+Ol 
8.572E+02 
2.097E+Ol 
2.018E+OO 
1.458E+02 
2.460E+OO 
8.462E+OO 
3.748E+00 
3.191E+Ol 
8.006E+Ol 
4.988E+00 
6.370E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

1.578E+01 
3.977E+OO 
2.680E+01 
3.540E+OO 
1.271E+01 
5.177E+01 
2.150E+Ol 
3.918E+Ol 
2.204E+02 
6.722E+Ol 
6.384E+OO 
4.895E+02 
4.992E+OO 
3.552E+Ol 
9.406E+OO 
8.608E+Ol 
4.336E+02 
1.653E+Ol 
1.316E+Ol 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

1 

Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Det9\9 Gamma 20130915.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge9 S/N100228730 

Calibration 
Filename: 

9 Soil TunaCan 90099 050312 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 8:28:21 AM 
1800 
1810 

0.57 % 
9 

9 Soil TunaCan.Clb 

3/1/2012 1:57:17 PM 
0.074 keV 
0.250 keV/channel 

-2.269E-08 keV/channelA2 

6/14/2012 10:19:51 AM 
165.85 keV 

Quadratic Uncertainty 1.30 % 
-8.079856E-01 + (-2.367265E-Ol*Log(E) ) + 

( -3.950640E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.42 % 

-2.387916E+Ol + ( 8.875647E+OO*Log(E) ) + 
( -9.401100E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 59keV ) 

8000 ( 1999.34keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

True coincidence correction: 

Status 
YES 
YES 
NO 
NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 35 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

36.60 
46.55 
59.57 
77.08 
88.08 
93.88 

93.88 

105.44 

122.44 

131.16 
161. 84 

191.89 
199.99 
238.40 
242.14 
276.94 
283.56 
294.85 
300.38 
338.25 

Normalized diff: 134.9778 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

401. 
22813. 
28391. 

140. 
1206. 

58. 

58. 

16.10 
0.92 
0.76 

39.21 
7.29 

87.63 

87.63 

44. 110.15 

45. 108.81 

35. 137.33 
5. 850.44 

75. 
66. 

138. 
11. 
34. 

5. 
92. 
4 8. 
45. 

47.73 
64.08 
27.30 

403.77 
114. 35 
702.33 

54.23 
84.68 
84.62 

1.13 
0.93 
0.93 
0.98 
1. 06 
1. 04 

1. 04 

1. 05 

1. 07 

1. 08 
1.11 

0.55 
0.38 
0.91 
1.18 
1. 21 
1. 22 
0.49 
1. 24 
1. 27 

1.639E-02 
2.578E-02 
3.661E-02 
4.675E-02 
5.052E-02 
5.171E-02 

5.171E-02 

5.318E-02 

5.305E-02 

5.216E-02 
4.676E-02 

4.310E-02 
4.195E-02 
3.734E-02 
3.697E-02 
3.372E-02 
3.315E-02 
3.232E-02 
3.195E-02 
2.940E-02 

Comments 
10/1/2006 12:00:00 PM 

9 2013-10-05 0100.PBC 
10/5/2013 1:00:21 AM 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 
59.54 

93.35 
93.35 
92.59 
93.35 
93.35 
93.35 
93.35 

105.31 
105.31 
121. 78 
121. 78 
131.29 
163.38 
163.38 

238.63 
242.00 
277.28 
284.30 
295.09 
300.03 
338.32 

4.250 
35.900 

5.561 
5.810 
5.584 
5.810 
5.561 
5.561 
5.810 

21.200 
21.200 
28.580 
28.580 
18.000 

5.080 
5.080 

43.300 
7.430 
6.310 
6.140 

19.300 
3.280 

12.010 

***** 
Act. Nuc 

Bq/Sampl 

l.442E+04 PB210 
1.215E+03 AM241 

PBC<MDA AC228 
l.069E+Ol U235 
1.115E+Ol TH234 
1.069E+Ol U235 
2.622E+Ol AC228 

PBC<MDA AC228 
l.069E+Ol U235 

PBC<MDA EU155 
5.881E+OO EU155 

PBC<MDA EU152 
2.352E+OO EU152 

PBC<MDA Pa234 
PBC<MDA U235 

l.068E+OO U235 

6.216E+Ol PB212 
PBC<MDA PB214 
PBC<MDA TL208 

HL>Cutoff Il31 
PBC<MDA PB214 
PBC<MDA PB212 
PBC<MDA AC228 
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338.32 12.010 l.661E+Ol AC228 
344.89 28. 130.46 1. 27 2.905E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 2.923E+OO EU152 
351.72 86. 44.07 1. 28 2.860E-02 351. 93 37.600 PBC<MDA PB214 
367.42 39. 64.82 0.53 2.775E-02 
519.92 99. 37.67 0.41 2.164E-02 
562.86 22. 127.02 1. 4 7 2.040E-02 563.24 8.350 PBC<MDA CS134 
570.13 20. 136.61 1. 47 2.024E-02 569.32 15.380 PBC<MDA CS134 
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pk energy area uncert fwhm 

570.13 20. 136.24 1. 4 7 

corr 

2.024E-02 

nuclide 
569.47 
569.32 
569.47 
583.02 
609.31 
661. 66 

brnch. 
8.200 

15.380 

act. nuc 
6.589E+OO Pa234 

PBC<MDA CS134 
6.607E+OO Pa234 

PBC<MDA TL208 
6.578E+OO BI214 
4.516E+02 CS137 

583.13 
609.58 
661. 61 
712.89 
727.11 
766.71 

779.17 

797.04 
860.47 
883.68 

910.66 

943.80 
964.12 

996.48 

1121.05 
1173.15 
1272.28 

1332.36 
1460.86 
1764.37 

4 0. 
105. 

10643. 
39. 
17. 
33. 

59. 

60.64 
31. 70 

1. 05 
39.12 

152.13 
79.97 

42.55 

6. 290.73 
19. 137.44 
19. 133.89 

44. 76.62 

24. 117.47 
14. 228.97 

16. 177.62 

28. 
5976. 

11. 

5385. 
1. 
7. 

81.71 
1. 44 

75.03 

1. 39 
76.97 
64.03 

1. 48 
0.98 
1. 45 
0.70 
1. 60 
1. 63 

1. 64 

1. 66 
1. 71 
1. 72 

1. 7 5 

1. 77 
1. 79 

1. 81 

1. 90 
1. 98 
2.01 

2.00 
2.13 
2.31 

l.989E-02 
1.925E-02 
l.810E-02 
1. 711E-02 
l.686E-02 
1.620E-02 

1. 600E-02 

1.565E-02 
1.482E-02 
1.456E-02 

l.418E-02 

1.377E-02 
l.357E-02 

1.323E-02 

l.206E-02 
1.163E-02 
1.088E-02 

l.050E-02 
9.749E-03 
8.350E-03 

727.17 
766.41 
766.41 
778.92 
778.92 
801.95 
860.56 
880.53 
883.24 
911.07 
911. 07 
946.02 
964.11 
964.11 
996.33 
996.33 

1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

8.200 
84.500 
46.090 
85.210 

7.550 
0.294 
0.294 

12.940 
12.940 

8.690 
12.420 

6.000 
9.600 

29.000 
29.000 
13.400 
14.605 
14.605 
10.600 
10.600 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

PBC<MDA 81212 
PBC<MDA PA234M 

3.867E+02 PA234M 
PBC<MDA EU152 

2.273E+Ol EU152 
PBC<MDA CS134 
PBC<MDA TL208 
PBC<MDA Pa234 

7.529E+OO Pa234 
PBC<MDA AC228 

1.400E+Ol AC228 
PBC<MDA Pa234 
PBC<MDA EU152 

5.560E+OO EU152 
PBC<MDA EU154 

1.149E+Ol EU154 
PBC<MDA 81214 

7.254E+02 C060 
PBC<MDA EU154 

2.924E+OO EU154 
7.231E+02 C060 

PBC<MDA K40 
PBC<MDA 81214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.03 
307.92 
351.89 
7 67. 05 
799.44 

1469.05 
2079.05 
2850.97 

36.60 
77.08 
88.08 

191.89 
199.99 
367.42 
519.92 
712.89 

1187. 
958. 

1452. 
448. 
552. 
225. 
287. 

70. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

401. 2.444E+04 
140. 2.995E+03 

1215. 2.405E+04 
75. 1.732E+03 
66. 1. 585E+03 
39. l.407E+03 
99. 4.576E+03 
39. 2.299E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.10 
39.21 
5.28 

47.73 
64.08 
56.65 
37.67 
39.12 

This section based on library: Client Routine Short Revl.lib 

1.125 
0.976 
1. 055 
0.547 
0.381 
0.534 
0.415 
0.697 

s 

s 
s 
sM 
sM 
s 



Page 82 of 1334

ORTEC g v - i 
TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

4 

************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.85 46.55 5511. 22813. 12.674 0.92 0.933 
AM-241 237.89 59.57 4281. 28391. 15.773 0.76 0.933 
TH-234 245.32 61. 42 2410. -799. -0.444 9.38 1.014s 
TH-234 365.80 91. 55 1239. -50. -0.028 101.12 1.042s 
AC-228 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
U-235 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
EU-155 421. 32 105.44 1171. 44. 0.025 110.15 l.054s 
EU-152 489.29 122.44 1159. 45. 0.025 108.81 1.070s 
Pa-234 524.18 131.16 1124. 35. 0.019 137.33 l.079s 
U-235 574.13 143.65 1203. -48. -0.026 103.98 1. 09ls 
U-235 646.89 161.84 752. 5. ' 0.003 850.44 1.109s 
U-235 821.22 205.44 1091. -13. -0.007 349.16 l.148s 
PB-212 953.27 238.46 993. 125. 0.070 36.68 1.179 
PB-214 968.00 242.14 1005. 11. 0.006 403.77 1.182 
TL-208 1107.16 276.94 791. 34. 0.019 114.35 1. 214 
I-131 1133.66 283.56 738. 5. 0.003 702.33 1. 221 
PB-214 1178.79 294.85 573. 92. 0.051 54.23 0.490s 
PB-212 1200.93 300.38 789. 4 8. 0.026 84.68 1. 235 
AC-228 1352.39 338.25 701. 45. 0.025 84.62 l.270s 
EU-152 1378.94 344.89 662. 28. 0.016 130.46 l.275s 
PB-214 1406.26 351.72 669. 86. 0.048 44.07 1. 282 
I-131 1455.88 364.13 713. -34. -0.019 113. 88 1. 293 
BE-7 1909.01 477.42 744. -6. -0.003 644.25 1. 392s 
CS-134 2250.78 562.86 388. 22. 0.012 127.02 1.466s 
CS-134 2279.86 570.13 352. 20. 0.011 136.61 l.471s 
Pa-234 2279.88 570.13 352. 20. 0.011 136.24 1. 471 
TL-208 2331. 87 583.13 356. 40. 0.022 60.64 l.482s 
CS-134 2410.14 602.69 309. -17. -0.010 144.66 1. 500s 
BI-214 2437.68 609.58 271. 105. 0.058 31. 70 0.982s 
CS-137 2645.82 661. 61 300. 10643. 5.913 1. 05 1. 452 
BI-212 2907.87 727.11 318. 17. 0.009 152.13 1.60ls 
PA-234M 3066.30 766.71 335. 33. 0.018 79.97 1.633s 
EU-152 3116.13 779.17 285. 59. 0.033 42.55 1. 643s 
CS-134 3187.66 797.04 169. 6. 0.004 290.73 1. 66ls 
TL-208 3441. 43 860.47 347. 19. 0.011 137.44 1. 707 
Pa-234 3534.30 883.68 311. 19. 0.010 133.89 1. 722 
AC-228 3642.26 910.66 550. 44. 0.025 76.62 1. 7 4 6s 
Pa-234 3774.84 943.80 378. 24. 0.013 117.47 1. 772 
EU-152 3856.15 964.12 492. 14. 0.008 228.97 1. 7 8 6s 
AC-228 3874.97 968.82 503. -12. -0.007 261.56 1. 7 90s 
EU-154 3985.65 996.48 415. 16. 0.009 177. 62 1.810s 
BI-214 4484.12 1121.05 307. 28. 0.016 81.71 1. 901 
C0-60 4692.63 1173.15 172. 5976. 3.320 1. 44 1.975 
EU-154 5089.34 1272.28 31. 11. 0.006 75.03 2.008s 
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Nuclide 
C0-60 
K-40 
BI-214 

Channel 
5329.81 
5844.14 
7059.18 

Energy 
1332.36 
1460.86 
1764.37 

Background 
33. 
33. 
18. 

Net area 
5385. 

1. 
7. 

Cnts/sec 
2.991 
0.001 
0.004 

Uncert 
1. 39 

76.97 
64.03 

FWHM 
1. 997 
2.131 
2.314s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

Average 
Activity 
Bq/Sample 

BE-7 C -1.3766E+OO 

K-40 N 5.3052E-Ol 

C0-60 F 7.2427E+02 

I-131 I -6.5562E-Ol 

CS-134 I 7.2349E+OO 

CS-137 I 4.5157E+02 

EU-152 F 6.2931E+OO 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-1.377E+00 &( 2.979E+01 6.44E+02 1.05E+Ol G 

4. 66E+ll 
1460.83 5.305E-01 (P 1.578E+Ol 7.70E+01 l.07E+Ol G 

l.93E+03 
1332.50 7.231E+02 3.977E+OO 1.39E+OO 1.00E+02 G 
1173.24 7.254E+02 7.748E+OO 1.44E+OO 9.99E+Ol G 

364.48-8.173E-01 
284.30 1.496E+OO 
636.97-6.785E-01 % 

604.71-5.518E+OO ?( 

795.87 5.593E-02 % 
569.32 3.786E+Ol ?( 

801.95 2.811E+01 &( 
563.24 7.820E+Ol ?( 

661.66 4.516E+02 

344.29 2.923E+OO ( 
121.78 2.352E+OO &( 
778.92 2.273E+01 ( 
964.11 5.560E+OO ?( 

1112.07 3.764E-02 & 
1408.00 2.382E-01 % 

8.02E+OO 
3.098E+OO 1.14E+02 8.17E+Ol G 
3.530E+Ol 7.02E+02 6.14E+OO G 
3.837E+Ol 1.67E+03 7.17E+OO G 

7.54E+02 
2.680E+Ol 1.45E+02 9.76E+Ol G 
3.854E+01 2.03E+04 8.55E+01 G 
1.733E+02 1.37E+02 l.54E+Ol G 
2.787E+02 2.91E+02 8.69E+OO G 
3.322E+02 1.27E+02 8.35E+00 G 

l.10E+04 
3.540E+OO 1.05E+OO 8.52E+Ol G 

4.94E+03 
1.271E+Ol 1.30E+02 2.65E+Ol G 
8.497E+OO 1.09E+02 2.86E+Ol G 
3.138E+01 4.25E+Ol 1.29E+Ol G 
4.275E+Ol 2.29E+02 1.46E+Ol G 
4.286E+Ol 3.35E+04 1.36E+Ol G 
9.762E+OO 1.12E+03 2.lOE+Ol G 
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Nuclide Ave activity 

EU-154 I 4.0247E+OO 

EU-155 I 5.8806E+OO 

TL-208 N 3.0591E+Ol 

PB-210 N l.4424E+04 

PB-212 N 5.6299E+Ol 

PB-214 N 5.7137E+OO 

BI-212 N 9.5804E+Ol 

BI-214 N 7.0777E+OO 

AC-228 N 1.4766E+Ol 

Pa-234 N 5.6844E+OO 

Energy Activity Code Peak MDA Comments 

873.23 7.271E-01 &( 
123.10 6.921E-02 & 

1274.54 2.924E+OO ?( 
723.36 4.766E-01 % 

1004.77 4.567E-01 % 
996.33 1.149E+Ol 

105.31 5.881E+OO 
86.54-3.761E-01 % 

3.14E+03 
5.177E+Ol 2.10E+03 1.23E+Ol G 
7.391E+OO 3.19E+03 4.08E+Ol G 
7.338E+OO 7.50E+Ol 3.52E+Ol G 
2.324E+Ol 1.43E+03 2.02E+Ol G 
3.539E+Ol 2.28E+03 l.80E+Ol G 
6.852E+Ol 1.78E+02 1.06E+Ol G 

1. 81E+03 
2.150E+Ol l.10E+02 2.12E+Ol G 
1.959E+01 1.56E+03 3.07E+01 G 

6.98E+02 
583.02 1.750E+Ol ?(P 3.918E+Ol 6.06E+Ol 8.45E+Ol G 
277.28 1.153E+02 (P 4.564E+02 1.14E+02 6.31E+OO G 
860.56 7.666E+Ol ( 3.531E+02 l.37E+02 1.24E+01 G 

8.14E+03 
46.54 1.442E+04 2.204E+02 9.19E-01 4.25E+OO G 

6.98E+02 
238.63 5.630E+Ol ?( 6.722E+Ol 3.67E+Ol 4.33E+Ol G 
300.03 3.298E+02 + 9.255E+02 8.47E+Ol 3.28E+OO G 

351.93 4.435E+OO ?( 
295.09 8.205E+OO ( 
242.00 2.259E+OO -

5.84E+05 
6.384E+OO 4.41E+Ol 3.76E+Ol G 
l.021E+Ol 5.42E+Ol 1.93E+01 G 
3.053E+Ol 4.04E+02 7.43E+OO G 

6.98E+02 
727.17 9.580E+Ol &( 4.895E+02 1.52E+02 7.55E+OO G 
785.42 5.436E+Ol & 2.991E+03 l.62E+03 1.28E+OO G 

5.84E+05 
609.31 6.578E+OO (P 4.992E+OO 3.17E+Ol 4.61E+Ol G 

1120.29 8.602E+OO (P 2.581E+Ol 8.17E+Ol l.51E+01 G 
1764.49 3.099E+OO - P 9.807E+OO 6.40E+01 l.54E+01 G 

911.07 1.400E+01 ?( 
968.97-6.746E+OO -
338.32 l.661E+Ol 

93.35 2.622E+Ol & 

2.10E+03 
3.552E+01 7.66E+Ol 2.90E+Ol G 
5.930E+01 2.62E+02 1.75E+Ol G 
4.660E+Ol 8.46E+Ol l.20E+01 G 

Energy duplication 
7.608E+Ol 8.76E+Ol 5.56E+OO XA 

l.63E+12 
131.29 2.059E+OO ?( 9.406E+OO 1.37E+02 1.80E+Ol G 
569.47 6.607E+OO ( 3.016E+Ol 1.36E+02 8.20E+OO G 
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Code Peak MDA Comments 

7 

Energy 
946.02 
883.24 
880.53 

Activity 
7.154E+OO 
O.OOOE+OO -
1.202E+Ol 

( 2.808E+Ol l.17E+02 1.34E+Ol G 
4.308E+Ol 1.00E+03 9.60E+OO G 
5.396E+Ol 1.34E+02 6.00E+OO G 

TH-234 N -2.9703E+02 1. 63E+12 
63.29-2.970E+02 8.608E+Ol 9.38E+OO 3.81E+OO G 
92.59-9.593E+OO & 3.217E+Ol 1. 01E+02 5.58E+OO G 

PA-234M N 9.9914E+Ol 1. 63E+12 
1001.00-8.049E-01 % ( 4.336E+02 1.58E+04 8.37E-01 G 

766.41 3.867E+02 & ( l.026E+03 8.00E+Ol 2.94E-Ol G 

U-235 N -4.7913E+OO 2. 57E+ll 
143.79-4.791E+OO ? ( l.653E+Ol 1.04E+02 1.lOE+Ol G 
205.33-3.609E+OO & 4.212E+Ol 3.49E+02 5.0lE+OO G 
163.38 1. 068E+OO + 3.053E+Ol 8.50E+02 5.08E+OO G 

Energy duplication 
93.35 l.069E+Ol & 3.lOlE+Ol 8.76E+Ol 5.81E+OO X 

AM-241 T 1.2145E+03 
59.54 1.215E+03 

1.58E+05 
l.316E+Ol 7.57E-Ol 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 
TH-234 
AC-228 
U-235 
EU-155 
EU-152 
U-235 
U-235 
U-235 
AC-228 
EU-152 
BE-7 
CS-134 
CS-134 
CS-134 
PA-234M 
EU-152 
CS-134 
AC-228 
EU-152 
AC-228 
EU-154 
EU-154 

61. 42 
91. 55 
93.35 
93.35 

105.44 
122.44 
143.65 
161. 84 
205.44 
338.25 
344.89 
477.42 
562.86 
570.13 
602.69 
766.71 
779.17 
797.04 
910.66 
964.12 
968.82 
996.48 

1272.28 

2410. 
1239, 
1253. 
1253. 
1171. 
1159. 
1203. 

752. 
1091. 

701. 
662. 
744. 
388. 
352. 
309. 
335. 
285. 
169. 
550. 
492. 
503. 
415. 

31. 
P - Peakbackground subtraction 

-799. 
-50. 

58. 
58. 
44. 
45. 

-48. 
5. 

-13. 
45. 
28. 
-6. 
22. 
20. 

-17. 
33. 
59. 

6. 
44. 
14. 

-12. 
16. 
11. 

-0.444 
-0.028 

0.032 
0.032 
0.025 
0.025 

-0.026 
0.003 

-0.007 
0.025 
0.016 

-0.003 
0.012 
0.011 

-0.010 
0.018 
0.033 
0.004 
0.025 
0.008 

-0.007 
0.009 
0.006 

***** S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

0 F N U C L I D E S I N 

Nuclide 

BE-7 #A 
K-40 A 
C0-60 
I-131 A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 A 
PB-210 
PB-212 A 

-1.3766E+OO 
5.3052E-01 
2.8537E+02 

-6.5562E-01 
6.7120E-01 
3.8340E+02 
4.3789E+OO 
2.2731E+OO 
2.1856E+OO 
2.3406E+OO 
1.1574E+04 
4.3076E+OO 

Time Corrected 
Activity 

Bq/Sample 

>12 Halflives 
5.3052E-01 
7.2427E+02 

>12 Halflives 
7.2349E+OO 
4.5157E+02 
6.2931E+OO 
4.0247E+OO 
5.8806E+OO 
3.0591E+Ol 
1.4424E+04 
5.6299E+Ol 

Uncertainty 
Counting 

6.4425E+02% 
7.695E+02% 
l.001E+00% 

l.1388E+02% 
9.362E+01% 
1.048E+00% 
4.255E+01% 
7.503E+01% 
1.102E+02% 
6.464E+01% 
9.188E-01% 
3.668E+01% 

9.38 
101.12 

87.63 
87.63 

110.15 
108.81 
103.98 
850.44 
349.16 

84.62 
130.46 
644.25 
127.02 
136.61 
144.66 

79.97 
42.55 

290.73 
76.62 

228.97 
261.56 
177.62 

75.03 

-2.970E+02 
-9.593E+OO 

2.622E+Ol 
l.069E+Ol 
5.881E+OO 
2.352E+OO 

-4.791E+OO 
1.068E+OO 

-3.609E+OO 
1.661E+Ol 
2.923E+OO 
O.OOOE+OO 
7.820E+Ol 
3.786E+Ol 

-5.518E+OO 
3.867E+02 
2.273E+Ol 
2.811E+Ol 
1.400E+Ol 
5.560E+OO 

-6.746E+OO 
1.149E+Ol 
2.924E+OO 

S A M P L E 
1 Sigma 

***** 

2.9788E+Ol 

3.0977E+OO 

MDA 
Bq/Sample 

1.58E+Ol 
3.98E+OO 

2.68E+Ol 
3.54E+OO 
1. 27E+O 1 
5.18E+Ol 
2.15E+Ol 
3.92E+Ol 
2.20E+02 
6.72E+Ol 
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PB-214 A 
BI-212 #A 
BI-214 
AC-228 #A 
Pa-234 A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.6962E+OO 
7.3301E+OO 
7.0561E+OO 
6.2874E+OO 
5.6844E+OO 

-2.9703E+02 
9.9914E+01 

-4.7913E+OO 
1.2008E+03 

5.7137E+OO 
9.5804E+01 
7.0777E+OO 
1.4766E+Ol 
5.6844E+OO 

-2.9703E+02 
9. 9914E+Ol 

-4.7913E+OO 
l.2145E+03 

3.494E+01% 
1. 521E+02% 
3.436E+01% 
5.708E+01% 
6.574E+01% 
9.384E+00% 
7.997E+01% 
l.040E+02% 
7.573E-01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

6.38E+OO 
4.89E+02 
4.99E+OO 
3.55E+Ol 
9.41E+OO 
8.61E+Ol 
4.34E+02 
1.65E+Ol 
1. 32E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.3 keV) 1.346E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.3 keV) 1.6883195E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 11 Gamma 20131574 

Sample Description: 77739 Gamma LCS 160-77739~2-A 

Detector: Gell S/N09363993 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 09:57:50 

Analysis Time: 11/11/2013 19:53 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1893 
Dead Time: 4.93 

Efficiency Cal File: 11 Soil TunaCan.Clb 
Efficiency Cal Desc: Gell TunaCanCal 90099 032912 
Efficiency Cal Date: 4/2/2012 17:29 

Energy Cal Date: 2/28/2012 13:09 
Library: Client Routine Short Revl.lib 

Bkgd Correction File: 11 2013-10-05 0101.PBC 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

-3.130E+OO 
7.741E+02 
5.627E+OO 
4.774E+02 
2.514E+OO 
2.899E+OO 

-4.263E-Ol 
4.864E+Ol 
l.502E+04 
9.754E+Ol 
8.604E+OO 
3.977E+02 
2.554E+OO 
2.142E+Ol 
3.857E+OO 

-8.093E+Ol 
2.658E+Ol 
4.288E+OO 
l.264E+03 

l.816E+04 

Analyst: Jody Watson 

1-Sigma 
Counting 
Uncert 

% 

551. 4 
1. 0 

57.9 
1.1 

70.6 
99.0 

1708.0 
31. 0 

1. 0 
22.9 
23.5 
48.0 
72.7 
41. 5 

167.3 
34.3 

103.4 
110.2 

0. 8 

1-Sigma 
Counting 
Un cert 
Bq/Sample 

1. 726E+Ol 
7.995E+OO 
3.259E+OO 
5.441E+OO 
l.774E+OO 
2.868E+OO 
7.281E+OO 
l.507E+Ol 
1. 504E+02 
2.231E+Ol 
2.021E+OO 
1.908E+02 
l.857E+OO 
8.893E+OO 
6.451E+OO 
2.773E+Ol 
2.749E+Ol 
4.726E+OO 
l.065E+Ol 

1-Sigma 
Total 
Un cert 
Bq/Sample 

1. 72 6E+Ol 
3. 968E+Ol 
3.273E+OO 
2.542E+Ol 
1. 779E+OO 
2.872E+OO 
7.281E+OO 
1.528E+Ol 
8.949E+02 
2.319E+Ol 
2.070E+OO 
l.919E+02 
l.862E+OO 
8. 960E+OO 
6.454E+OO 
2.805E+Ol 
2.752.E+Ol 
4.731E+OO 
6.644E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

l.982E+Ol 
3.551E+OO 
3.600E+Ol 
4.209E+OO 
l.482E+Ol 
6.079E+Ol 
2.440E+Ol 
3.485E+Ol 
2.572E+02 
5.738E+Ol 
5.061E+OO 
5.097E+02 
6.709E+OO 
3.627E+Ol 
7.418E+OO 
7.226E+Ol 
5.227E+02 
1.716E+Ol 
l.590E+Ol 
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Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detll\11 Gamma 20131574.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell S/N09363993 

Calibration 
Filename: 

10/31/2013 9:57:50 AM 
1800 
1893 

4.93 % 
11 

11 Soil TunaCan.Clb 
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/28/2012 1:09:34 PM 
0.055 keV 
0.250 keV/channel 

-2.946E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.72 % 

-2.393599E+Ol + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.58keV) 

8000 ( 1999.47keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

total peaks alloc. 20 cutoff: 
Energy Calibration 

Normalized diff: 

***** s u MM A R y 0 F p 

Peak Area Uncert FWHM 
Energy 

36.68 379. 16.28 1. 05 
40.49 133. 55.66 1. 66 
46.62 19658. 0.86 0.90 
49.77 415. 28.03 0.60 
55.95 145. 50.29 0.62 
59.56 25028. 0.84 0.88 
77.07 147. 27.49 0.93 
79.28 92. 44.04 0.93 
88.07 1082. 8.02 0.97 
93.79 56. 88.49 0.94 

93.79 56. 88.49 0.94 

122.18 61. 70.58 0.97 
143.95 39. 110.20 0.99 
205.37 11. 379.21 1. 05 
238.51 197. 20.94 0.80 

276.63 35. 99.46 1.11 
283.85 38. 97.31 1.12 
295.03 118. 34.12 0.33 
338.09 43. 83.18 1.17 

351. 83 104. 27.31 1. 27 
430.82 38. 58.13 0.50 
582.88 93. 29.40 0.81 
609.24 36. 53.14 1. 41 

NO 
NO 
NO 

5.00E+01% 

46.5155 

E A K S I 
Corrctn 
Factor 

1.405E-02 
1. 7 llE-02 
2.193E-02 
2.434E-02 
2.870E-02 
3.lOlE-02 
3.947E-02 
4.022E-02 
4.263E-02 
4.362E-02 

4.362E-02 

4.466E-02 
4.238E-02 
3.439E-02 
3.106E-02 

2.800E-02 
2.752E-02 
2.681E-02 
2.436E-02 

2.369E-02 
2.050E-02 
l.643E-02 
l.590E-02 

N 

Comments 
10/1/2006 12:00:00 PM 

11 2013-10-05 0101.PBC 
10/5/2013 l:Ol:56 AM 

R A N G E ***** 
Nuclide Brnch. Act. Nuc 
Energy Ratio Bq/Sampl 

46.54 4.250 1.460E+04 PB210 

59.54 35.900 l.264E+03 AM241 

93.35 5.561 PBC<MDA AC228 
93.35 5.810 l.224E+Ol U235 
93~35 5.561 3.003E+Ol AC228 
93.35 5.561 PBC<MDA AC228 
93.35 5.810 1.224E+Ol U235 

121. 7 8 28.580 PBC<MDA EU152 
143.79 10.960 PBC<MDA U235 
205.33 5.010 PBC<MDA U235 
238.63 43.300 9.754E+Ol PB212 
242.00 7.430 4.711E+Ol PB214 
277.28 6.310 PBC<MDA TL208 
284.30 6.140 HL>Cutoff Il31 
295.09 19.300 1.273E+Ol PB214 
338.32 12.010 PBC<MDA AC228 
338.32 12.010 l.900E+Ol AC228 
351.93 37.600 6.484E+OO PB214 

583.02 84.500 4.864E+Ol TL208 
609.31 46.090 PBC<MDA BI214 
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661.78 
727.09 
766.55 

9292. 1.14 
28. 78.07 
21. 103.43 

1. 38 
1. 51 
1. 54 

1.495E-02 
1.392E-02 
l.338E-02 

609.31 
661.66 
727.17 
766.41 

46.090 
85.210 

7.550 
0.294 

PBC<MDA BI214 
4.774E+02 CS137 

PBC<MDA BI212 
PBC<MDA PA234M 
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pk energy 
777.51 
783.74 
794.26 

803.02 

809.12 
881.76 

911.09 

946.06 

964.47 
969.64 

995.59 

1005.86 

1111. 78 
1120.17 

1173.37 
1332.61 
1408.05 
14 61. 51 
1764.74 

area 
11. 
37. 
21. 

24. 

uncert 
209.97 

55.82 
97.99 

97.75 

83. 35.39 
16. 167.27 

50. 56.96 

15. 197.34 

6. 552.78 
40. 73.12 

5. 472.23 

25. 98.95 

13. 217.05 
-3. 815.86 

5261. 
4798. 

2. 
-5. 

4. 

1. 46 
1. 46 

375.29 
196.71 

76.03 

fwhm 
1. 55 
1. 56 
1. 57 

1. 57 

0.57 
1. 64 

1. 66 

1. 69 

1. 71 
1. 71 

1. 73 

1. 74 

1. 83 
1. 83 

1. 87 
2.01 
2.06 
2.10 
2.34 

corr 
l.322E-02 
1. 313E-02 
1. 300E-02 

1.293E-02 

1.284E-02 
l.203E-02 

l.172E-02 

l.139E-02 

1.122E-02 
1.118E-02 

1. 094E-02 

1.087E-02 

1.004E-02 
9.985E-03 

9.629E-03 
8.708E-03 
8.334E-03 
8.093E-03 
6.950E-03 

nuclide 
778.92 
785.42 
795.87 
795.87 
801.95 
801.95 

880.53 
880.53 
911. 07 
911. 07 
946.02 
946.02 
964.11 
968. 97 
968. 97 
996. 33 
996.33 

1004.77 
1004.77 
1112.07 
1120.29 
1120.29 
1173.24 
1332.50 
1408.00 
1460.83 
1764.49 

brnch. 
12.940 
1. 280 

85.530 
85.530 

8.690 
8.690 

6.000 
6.000 

29.000 
29.000 
13.400 
13.400 
14.605 
17.460 
17.460 
10.600 
10.600 
18.010 
18.010 
13.644 
15.100 
15.100 
99.900 
99.980 
21.005 
10.670 
15.400 

act. 
PBC<MDA 
PBC<MDA 
PBC<MDA 

1.118E+Ol 
PBC<MDA 

1.296E+02 

nuc 
EU152 
BI212 
CS134 
CS134 
CS134 
CS134 

PBC<MDA Pa234 
1.263E+Ol Pa234 

PBC<MDA AC228 
1.937E+Ol AC228 

PBC<MDA Pa234 
5.589E+OO Pa234 

PBC<MDA EU152 
PBC<MDA AC228 

2.650E+Ol AC228 
PBC<MDA EU154 

4.659E+OO EU154 
PBC<MDA EU154 

l.238E+Ol EU154 
PBC<MDA EU152 
PBC<MDA BI214 
PBC<MDA BI214 

7.711E+02 C060 
7.771E+02 C060 

PBC<MDA EU152 
PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.42 
161.64 
198.72 
223.43 
307.85 
316.66 
351. 83 

1722.30 
3235.39 

36.68 
40.49 
49.77 
55.95 
76.98 
79.18 
88.07 

430.82 
809.12 

1142. 
2139. 
3929. 
2399. 

749. 
776. 

1541. 
189. 
156. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

379. 2.697E+04 
133. 7.772E+03 
415. 1. 703E+04 
145. 5.063E+03 
144. 3.650E+03 

92. 2.284E+03 
1188. 2.786E+04 

38. 1. 838E+03 
83. 6.465E+03 

1 - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.28 
55.66 
28.03 
50.29 
28.13 
44.14 
5.50 

58.13 
35.39 

This section based on library: Client Routine Short Revl.lib 

1. 053 
1. 663 
0.596 
0.624 
0.929 
0.931 
0. 967 
0.499 
0.565 

s 
s 
sM 
sM 

D 
D 
M 

sM 
sM 



Page 94 of 1334

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: ll_Gamma_20131574.Anl 

4 

************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma 9-
0 keV 

PB-210 185.97 46.58 5420. 20194. 11.219 1. 00 0.891 
AM-241 237.87 59.56 4487. 25028. 13. 905 0.84 0.879 
TH-234 245.79 61. 54 1206. -184. -0.102 30.79 0.916s 
EU-155 344.35 86.20 1723. -110. -0.061 54.41 0.938s 
TH-234 380.25 95.17 736. -49. -0.027 217.31 0.943s 
AC-228 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
U-235 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
EU-152 488.19 122.18 902. 61. 0.034 70.58 0.970 
Pa-234 515.00 128.88 487. -5. -0.003 614.61 0.979s 
U-235 575.24 143.95 913. 39. 0.022 110.20 0.990 
U-235 653.29 163.47 852. -24. -0.013 174.70 1.008s 
U-235 820.79 205.37 802. 11. 0.006 379.21 1.047s 
PB-212 953.29 238.51 493. 181. 0.100 20.94 0.805s 
TL-208 1105.71 276.63 601. 35. 0.020 99.46 1.112 
I-131 1134.60 283.85 649. 38. 0.021 97.31 1.118s 
PB-214 1179.31 295.03 449. 118. 0.066 34.12 0. 32 6s 
AC-228 1351.48 338.09 606. 43. 0.024 83.18 1.167s 
EU-152 1375.50 344.10 616. -11. -0.006 332.03 1.172s 
PB-214 1406.43 351.83 281. 104. 0.058 27.31 1. 272 
I-131 1459.85 365.19 588. -9. -0.005 397.04 1.190s 
CS-134 2276.28 569.34 325. -6. -0.003 443.16 1.371s 
TL-208 2330.42 582.88 188. 93. 0.052 29.40 0.812s 
CS-134 2420.48 605.39 382. -27. -0.015 105.10 1.401s 
BI-214 2435.87 609.24 337. 36. 0.020 53.14 1. 405 
I-131 2546.22 636.83 346. -21. -0.011 129.62 1.429s 
CS-137 2645.99 661.78 289. 9292. 5.162 1.14 1. 383 
BI-212 2907.26 727.09 233. 28. 0.016 78.07 1.507s 
PA-234M 3065.10 766.55 231. 21. 0.012 103.43 1.540s 
EU-152 3108.94 777.51 242. 11. 0.006 209.97 1. 551 
BI-212 3133.87 783.74 191. 37. 0.020 55.82 1.556s 
CS-134 3175.96 794.26 196. 21. 0.012 97.99 1.565s 
CS-134 3210.97 803.02 270. 24. 0.014 97.75 1.570s 
EU-154 3489.14 872.55 366. -19. -0.011 144.57 1.630s 
Pa-234 3525.99 881. 76 369. 16. 0.009 167.27 1.637s 
AC-228 3643.32 911.09 388. 50. 0.028 56. 96 1.662s 
Pa-234 3783.25 946.06 451. 15. 0.009 197.34 1.691s 
EU-152 3856.91 964.47 471. 6. 0.003 552.78 1. 706 
AC-228 3877.61 969.64 400. 40. 0.022 73.12 1.710s 
EU-154 3981.42 995.59 334. 5. 0.003 472.23 l.733s 
PA-234M 3998.45 999.85 318. -11. -0.006 222.98 1.737s 
EU-154 4022.53 1005.86 285. 25. 0.014 98.95 1.740s 
EU-152 4446.33 1111.78 362. 13. 0.007 217.05 1. 828 
C0-60 4692.81 1173.37 99. 5261. 2.923 1. 46 1. 869 
EU-154 5088.59 1272.27 32. -3. -0.002 240.74 1.958s 
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G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: 11 Gamma_20131574.Anl 

5 

Nuclide 
C0-60 
EU-152 
K-40 
BI-214 

Channel 
5330.12 
5632.05 
5846.05 
7060.05 

Energy 
1332.61 
1408.05 
1461.51 
1764.74 

Background 
17. 
23. 
36. 
19. 

Net area 
4798. 

2. 
-5. 

4. 

Cnts/sec 
2.666 
0.001 

-0.003 
0.002 

Un cert 
1. 46 

375.29 
196.71 

76.03 

FWHM 
2. 011 
2.064s 
2.105s 
2.336s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 c 5.0838E-01 

K-40 N -3.1300E+OO 

C0-60 F 7.7409E+02 

I-131 I 6.2628E-01 

CS-134 I 5.6266E+OO 

CS-137 I 4.7736E+02 

EU-152 F 2. 5135E+OO 

0 F 1 I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60 5.084E-Ol %( 3.156E+Ol 1.84E+03 l.05E+Ol G 

4.66E+ll 
1460.83-3.l30E+OO ?(P 1.982E+Ol l.97E+02 1.07E+Ol G 

1332.50 7.771E+02 
1173.24 7.711E+02 

364.48-2.551E-Ol ?( 
284.30 1.235E+Ol &( 
636.97-l.037E+Ol + 

604.71-l.027E+Ol ?( 
795.87 1.118E+Ol &( 
569.32-l.345E+Ol + 
801.95 1.296E+02 ( 
563.24 8.247E+OO & 

661.66 4.774E+02 

344.29-1.329E+OO ?( 
121.78 3.826E+OO ( 
778.92 4.945E+OO ( 
964.11 2.713E+OO ( 

1112.07 7.290E+OO ( 
1408.00 8.363E-01 &( 

l.93E+03 
3.551E+OO 1.46E+OO 1.00E+02 G 
7.193E+OO 1.46E+OO 9.99E+Ol G 

8.02E+00 
3.405E+OO 3.97E+02 8.17E+Ol G 
3.994E+Ol 9.73E+Ol 6.14E+OO G 
4.501E+Ol 1.30E+02 7.17E+OO G 

7.54E+02 
3.600E+Ol 1.05E+02 9.76E+Ol G 
3.663E+Ol 9.80E+Ol 8.55E+Ol G 
2.019E+02 4.43E+02 1.54E+Ol G 
4.227E+02 9.78E+Ol 8.69E+OO G 
3.713E+02 l.33E+03 8.35E+OO G 

1.10E+04 
4.209E+OO l.14E+OO 8.52E+Ol G 

4.94E+03 
1.482E+Ol 3.32E+02 2.65E+Ol G 
8.921E+OO 7.06E+Ol 2.86E+Ol G 
3.511E+Ol 2.10E+02 l.29E+Ol G 
5.060E+Ol 5.53E+02 1.46E+Ol G 
5.327E+Ol 2.17E+02 1.36E+Ol G 
1.138E+Ol 3.75E+02 2.lOE+Ol G 
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ORTEC g v - i (3263) Env32 G53W4.25 11/11/2013 7:53:11 PMPage 6 
TestAmerica, Inc Spectrum name: 11 Gamma 20131574.Anl - -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

EU-154 I 2.8987E+OO 3.14E+03 
873.23-1.254E+Ol ? ( 6.079E+Ol 1.45E+02 1.23E+Ol G 
123.10-l.484E-01 & 7.938E+00 1.59E+03 4.08E+Ol G 

1274.54-1.049E+OO + 8.950E+OO 2.41E+02 3.52E+Ol G 
723.36 O.OOOE+OO + 3.157E+Ol l.OOE+03 2.02E+Ol G 

1004.77 1. 238E+Ol ? ( 4.090E+Ol 9.90E+Ol 1.80E+Ol G 
996.33 4.659E+OO ? ( 7.449E+Ol 4.72E+02 1.06E+Ol G 

EU-155 I -4.2626E-01 l.81E+03 
105.31-4.263E-01 % ( 2.440E+Ol 1.71E+03 2.12E+Ol G 

8 6. 54-1. 2 62E+Ol + 2.258E+Ol 5.44E+Ol 3.07E+Ol G 

TL-208 N 4.8643E+Ol 6.98E+02 
583.02 4.864E+Ol (P 3.485E+Ol 2.94E+Ol 8.45E+Ol G 
277.28 1.453E+02 + 4.806E+02 9.95E+Ol 6.31E+OO G 
860.56 l.003E+Ol % 4.122E+02 l.21E+03 l.24E+Ol G 

PB-210 N l.5023E+04 8.14E+03 
46.54 1. 502E+04 (P 2.572E+02 1.00E+OO 4.25E+OO G 

PB-212 N 9.7541E+Ol 6.98E+02 
238.63 9.754E+Ol (P 5.738E+Ol 2.09E+Ol 4.33E+Ol G 
300.03-3.442E+OO g, 

0 9.786E+02 8.43E+03 3.28E+OO G 

PB-214 N 8.6039E+OO 5.84E+05 
351. 93 6.484E+OO (P 5.061E+OO 2.73E+Ol 3.76E+Ol G 
295.09 1.273E+Ol (P 1. 092E+Ol 3.41E+Ol l.93E+Ol G 
242.00-1.846E-01 & p 2.604E+Ol 9.18E+02 7.43E+OO G 

BI-212 N 3.9766E+02 6.98E+02 
727.17 1. 966E+02 ? ( 5.097E+02 7.81E+Ol 7.55E+OO G 
785.42 1.584E+03 & ( 2.899E+03 5.58E+Ol 1. 28E+OO G 

BI-214 N 2.5543E+OO 5.84E+05 
609.31 2.760E+OO (P 6.709E+OO 5.31E+Ol 4.61E+Ol G 

1120.29-9.480E-01 % p 2.996E+Ol 8.16E+02 1.51E+Ol G 
1764.49 l.937E+OO &(P 1.185E+Ol 7.60E+Ol 1.54E+Ol G 

AC-228 N 2.1423E+Ol 2.10E+03 
911. 07 l.937E+Ol ? ( 3.627E+Ol 5.70E+Ol 2.90E+Ol G 
968.97 2.650E+Ol & ( 6.414E+Ol 7.31E+Ol 1.75E+Ol G 
338.32 l.900E+Ol ( 5.238E+Ol 8.32E+Ol 1.20E+Ol G 

Energy duplication 
93.35 3.003E+Ol * 8.802E+Ol 8.85E+Ol 5.56E+OO XA 

Pa-234 N 3.8567E+OO l.63E+l2 
131.29-3.578E-01 & ( 7.418E+OO 6.15E+02 1. 80E+Ol G 
569.47 4.218E-01 % 3.150E+Ol 2.19E+03 8.20E+OO G 
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TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: ll_Gamma 20131574.Anl 

Nuclide Ave activity Code Peak MDA Comments 

7 

Energy 
946.02 
883.24 
880.53 

Activity 
5.589E+OO 
1.525E-01 
1.263E+01 

&( 3.703E+Ol 1.97E+02 1.34E+Ol G 
% 4.471E+01 8.64E+03 9.60E+00 G 
&( 7.094E+Ol 1.67E+02 6.00E+OO G 

TH-234 N -8.0934E+Ol 1.63E+12 
63.29-8.093E+Ol ?(P 7.226E+Ol 3.08E+Ol 3.BlE+OO G 
92.59-1.124E+Ol & p 2.953E+Ol 2.17E+02 5.58E+OO G 

PA-234M N 2.6576E+Ol 1.63E+12 
1001.00-6.951E+Ol & ( 5.227E+02 2.23E+02 8.37E-01 G 

766.41 3.001E+02 & ( l.038E+03 l.03E+02 2.94E-01 G 

U-235 N 4.2884E+OO 2.57E+11 
143.79 4.687E+OO ? ( 1.716E+Ol 1. 10E+02 1. lOE+Ol G 
205.33 3.417E+OO ? ( 4.342E+Ol 3.79E+02 5.0lE+OO G 
163.38-6.618E+OO + 3.859E+01 1. 7 5E+02 5.08E+OO G 

Energy duplication 
93.35 1.224E+Ol * 3 .. 587E+01 8.85E+Ol 5.81E+00 X 

AM-241 T 1.2637E+03 
59.54 1.264E+03 

1.58E+05 
1.590E+01 8.43E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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TestAmerica, Inc 

R - Coincidence Corrected 
H - Halflife limit exceeded 

G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: 11 Gamma 20131574.Anl 

C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 54 1206. -184. -0.102 30.79 -8.093E+Ol p 

EU-155 8 6. 20 1723. -110. -0.061 54.41 -1. 2 62E+Ol 
TH-234 95.17 736. -49. -0.027 217.31 -1.124E+01 p 

AC-2.28 93.35 1192. 56. 0.031 88.49 3.003E+Ol 
U-235 93.35 1192. 56. 0.031 88.49 1.224E+Ol 
Pa-234 128.88 487. -5. -0.003 614.61 -3.578E-01 
U-235 143.95 913. 39. 0.022 110.20 4.687E+OO 
U-235 163.47 852. -24. -0.013 174.70 -6.618E+OO 
U-235 205.37 802. 11. 0.006 379.21 3.417E+OO 
I-131 283.85 649. 38. 0.021 97.31 O.OOOE+OO 
AC-228 338.09 606. 43. 0.024 83.18 1.900E+Ol 
I-131 365.19 588. -9. -0.005 397.04 O.OOOE+OO 
CS-134 569.34 325. -6. -0.003 443.16 -:-l.345E+Ol 
CS-134 605.39 382. -27. -0.015 105.10 -1.027E+Ol 
BI-214 609.24 337. 36. 0.020 53.14 2.760E+OO p 

I-131 63 6. 8 3 346. -21. -0.011 129.62 O.OOOE+OO 
BI-212 727.09 233. 28. 0.016 78.07 1.966E+02 
PA-234M 766.55 231. 21. 0.012 103.43 3.001E+02 
BI-212 783.74 191. 37. 0.020 55.82 1. 584E+03 
CS-134 794.26 196. 21. 0.012 97.99 l.118E+Ol 
CS-134 803.02 270. 24. 0.014 97.75 1.296E+02 
EU-154 872.55 366. -19. -0.011 144.57 -1.254E+Ol 
Pa-234 881. 76 369. 16. 0.009 167.27 1.263E+Ol 
AC-228 911. 09 388. 50. 0.028 56.96 1.937E+Ol 
Pa-234 946.06 451. .. 15. 0.009 197.34 5.589E+OO 
AC-228 969.64 400. 40. 0.022 73.12 2.650E+Ol 
EU-154 995.59 334. 5. 0.003 472.23 4.659E+OO 
PA-234M 999.85 318. -11. -0.006 222.98 -6.951E+Ol 
EU-154 1005.86 285. 25. 0.014 98.95 1.238E+Ol 
EU-154 1272.27 32. -3. -0.002 240.74 -1.049E+OO 
K-40 1461.51 36. -5. -0.003 196.71 -3.13.0E+OO p 

BI-214 1764.74 19. 4. 0.002 76.03 l.937E+OO p 

p - Peakbackground subtraction 
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Spectrum name: 11 Gamma 20131574.Anl 

9 

***** 

Nuclide 

S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

BE-7 A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 A 
EU-154 #A 
EU-155 #A 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 #A 
BI-214 #A 
AC-228 #A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.0838E-01 
-3 .1300E+OO 

3.0499E+02 
6.2628E-01 
5.2196E-01 
4.0529E+02 
1.7489E+00 
1.6371E+OO 

-1.5842E-01 
3.7216E+OO 
1.2054E+04 
7.4625E+OO 
8.5775E+OO 
3.0424E+Ol 
2.5465E+OO 
9.1217E+OO 
3.8567E+00 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
l.2494E+03 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
-3.1300E+OO 

7.7409E+02 
>12 Halflives 

5.6266E+OO 
4.7736E+02 
2.5135E+OO 
2.8987E+OO 

-4.2626E-01 
4.8643E+Ol 
1.5023E+04 
9.7541E+Ol 
8.6039E+OO 
3.9766E+02 
2.5543E+OO 
2.1423E+Ol 
3.8567E+OO 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
1.2637E+03 

Uncertainty 
Counting 

1.8406E+03% 
5.514E+02% 
1.033E+00% 

9. 7311E+01% 
5.793E+01% 
1.140E+00% 
7.058E+01% 
9.895E+01% 
l.708E+03% 
3.099E+01% 
l.001E+00% 
2.288E+01% 
2.349E+Ol% 
4.799E+01% 
7.270E+Ol% 
4.151E+01% 
1.673E+02% 
3.426E+Ol% 
1.034E+02% 
l.102E+02% 
8.426E-01% 

S A M P L E 
1 Sigma 

3.1560E+Ol 

3.4047E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

1.98E+Ol 
3.55E+OO 

3.60E+Ol 
4.21E+OO 
1. 48E+Ol 
6.08E+Ol 
2.44E+Ol 
3.48E+Ol 
2.57E+02 
5.74E+Ol 
5.06E+OO 
5.10E+02 
6.71E+OO 
3.63E+Ol 
7.42E+OO 
7.23E+Ol 
5.23E+02 
1.72E+Ol 
1. 59E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 87.9 to 1999.5 keV) 1.403E+04 Bq/Sample 
Total Decayed Activity ( 87.9 to 1999.5 keV) l.7692848E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 15 Gamma_20131338 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Gel5 SN/110l2216 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 10:54:41 

Analysis Time: 11/11/2013 12:28 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1807 
Dead Time: 0.38 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 

15 Soil TunaCan.Clb - -
15 TunaCan 90099 032212 
3/22/2012 l3:03 -
2/28/2012 16:29 

Library: Client Routine Short Revl.lib 
Bkgd Correction File: 15 2013-10-05 0052.PBC 

1-Sigma 1-Sigma 
Counting Counting 

Nuclide Activity Uncert Uncert 
Bq/Sample % Bq/Sample 

1-Sigma 
Total 
Uncert 
Bq/Sample 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 
-----------------------------------------------------------------------------
K-40 3.365E+OO 147.9 4.978E+OO 4.980E+OO 1.890E+Ol 
C0-60 7.700E+02 1. 2 9.559E+OO 3.982E+Ol 5.695E+OO 
CS-134 5.179E+OO 73.9 3.829E+OO 3.839E+OO 3.939E+Ol 
CS-137 4.556E+02 1. 3 6.088E+OO 2.447E+Ol 5.061E+OO 
EU-152 4.086E+OO 106.8 4.362E+OO 4.367E+OO 1.678E+Ol 
EU-154 l.345E+Ol 155.0 2.084E+Ol 2.085E+Ol 7. OllE+Ol 
EU-155 1.419E+OO 123.9 1.757E+OO 1. 7 59E+OO 2.813E+Ol 
TL-208 4.567E+Ol 43.4 1.980E+Ol 1.994E+Ol 5.254E+Ol 
PB-210 l.493E+04 1.1 l.619E+02 8.917E+02 2.762E+02 
PB-212 1.324E+02 21.1 2.790E+Ol 2.919E+Ol 6.645E+Ol 
PB-214 6.175E+OO 39.3 2.429E+OO 2.450E+OO 8.077E+OO 
BI-212 4.218E+02 59.0 2.489E+02 2.499E+02 5.958E+02 
BI-214 6.688E+OO 33.6 2.247E+OO 2.274E+OO 5.883E+OO 
AC-228 1.495E+Ol 55.3 8.263E+OO 8.298E+OO 4.572E+Ol 
Pa-234 3.895E+OO 85.0 3.312E+OO 3.318E+OO 1. llOE+Ol 
TH-234 -3.768E+02 9.8 3.708E+Ol 4.199E+Ol 1.088E+02 
PA-234M l.072E+02 159.5 1.710E+02 1.710E+02 5.770E+02 
U-235 5. llOE+OO 111.1 5.678E+OO 5.684E+OO 1.888E+Ol 
AM-241 l.267E+03 0.9 1.133E+Ol 6.673E+Ol 1.689E+Ol 

Total 1.820E+04 

Analyst: Jody Watson 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

Sample description 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

1 

77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detl5\15 Gamma 20131338.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge15 SN/11012216 

Calibration 
Filename: 

15 TunaCan 90099 032212 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 10:54:41 AM 
1800 
1807 

0.38 % 
15 

15 Soil TunaCan.Clb 

2/28/2012 4:29:17 PM 
0.044 keV 
0.250 keV/channel 

-3.267E-08 keV/channelA2 

3/22/2012 1:03:01 PM 
165.85 keV 

Quadratic Uncertainty 1.00 % 
-6.894897E-01 + (-3.290613E-Ol*Log(E) ) + 

( -3.875629E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.13 % 

-2.362677E+Ol + ( 8.666669E+OO*Log(E)) + 
( -9.214638E-01*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.52keV ) 
1000.000% 

3 
l.OOOOE+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc. 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma 20131338.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 22 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0729 

Comments 
10/1/2006 12:00:00 PM 

15 2013-10-05 0052.PBC 
10/5/2013 12:52:55 AM 

***** S U M M A R Y 0 F 
Area Uncert 

P E A K S I N R A N G E ***** 
Peak 
Energy 

40.83 
46.57 
49.39 
59.56 
77.46 
84.09 
88.11 
92.79 

93.24 

112.41 
121.38 

124.36 
131.26 

143.74 

181.54 
185.96 
228.17 
233.55 
238.59 
243.73 

246.53 
277.43 

107. 
16947. 

13. 
22159. 

120. 
32. 

901. 
98. 

69.92 
0.93 

607.24 
0.89 

41. 83 
123.88 

7.82 
44.60 

5. 773.45 

97. 39.62 
35. 121.43 

78. 43.12 
48. 85.04 

37. 111.11 

53. 
61. 
43. 
23. 

205. 
4. 

54.86 
51.19 
62.64 
89.52 
19.87 

848.75 

44. 71.15 
21. 164.07 

FWHM Corrctn 

0.27 
0.95 
0.95 
0.99 
0.82 
0.98 
1.12 
0.51 

0.99 

0.77 
1. 02 

Factor 

l.564E-02 
1.956E-02 
2.141E-02 
2.738E-02 
3.462E-02 
3.679E-02 
3.707E-02 
3.778E-02 

3.785E-02 

3.882E-02 
3.848E-02 

0.45 3.831E-02 
1.02 3.775E-02 

1. 04 3. 639E-02 

0.41 
0.62 
0.30 
0.49 
1. 43 
1.12 

3.l76E-02 
3.l20E-02 
2.681E-02 
2.634E-02 
2.592E-02 
2.565E-02 

0.34 2.529E-02 
l.15 2.3l3E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 

59.54 

86.54 

92.59 
92.59 
93.35 
93.35 

121. 7 8 
121. 78 

131. 2 9 
131. 2 9 
143.79 
143.79 

238.63 
242.00 
242.00 

277.28 

4.250 

35.900 

30.700 

5.584 
5.584 
5.561 
5.810 

28.580 
28.580 

18.000 
18.000 
10.960 
10.960 

43.300 
7.430 
7.430 

6.310 

Act. Nuc 
Bq/Sampl 

1. 409E+04 PB210 

1.267E+03 AM241 

PBC<MDA EU155 

PBC<MDA TH234 
l.948E+Ol TH234 

PBC<MDA AC228 
1.178E+00 U235 

PBC<MDA EU152 
2.539E+OO EU152 

PBC<MDA Pa234 
3.938E+OO Pa234 

PBC<MDA U235 
5.llOE+OO 0235 

1.324E+02 PB212 
PBC<MDA PB214 

l.l43E+OO PB214 

PBC<MDA TL208 
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277.28 6.310 PBC<MDA TL208 
289.99 45. 62.18 0.31 2.235E-02 
295.38 45. 74.52 1.17 2.205E-02 295.09 19.300 PBC<MDA PB214 

295.09 19.300 5.882E+00 PB214 
338.60 50. 55.28 0.30 l.983E-02 338.32 12.010 PBC<MDA AC228 
344.74 4. 742.34 1. 21 1.956E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 6.704E-01 EU152 
351.99 82. 39.34 1. 22 l.923E-02 351. 93 37.600 PBC<MDA PB214 

351. 93 37.600 6.325E+OO PB214 
362.41 3. 994.26 1. 23 1.871E-02 364.48 81. 700 HL>Cutoff 1131 

364.48 81.700 HL>Cutoff 1131 
434.37 25. 69. 79 0.47 1.628E-02 
540.45 22. 51. 83 0.32 l.364E-02 
563.18 29. 73.94 1. 39 1. 319E-02 563.24 8.350 PBC<MDA CS134 

563.24 8.350 l.594E+02 CS134 
583.36 55. 38.89 1. 41 1.282E-02 583.02 84.500 PBC<MDA TL208 

583.02 84.500 PBC<MDA TL208 
609.27 82. 30.58 0.70 l.236E-02 609.31 46.090 7.344E+OO BI214 
637.24 36. 60.77 1. 45 1.192E-02 636.97 7.170 HL>Cutoff 1131 

636.97 7.170 HL>Cutoff 1131 
661. 74 6850. 1. 34 1. 48 1.154E-02 661. 66 85.210 4.556E+02 CS137 
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pk energy 
726.85 
775.52 

785.23 
860.96 

872.69 

880.64 

881. 05 

910.94 
969.54 
998.60 

1043.81 
1113.40 

1120.71 
1173.35 
1274.60 

1332.66 
1461.86 
1764.84 

area uncert 
34. 59.01 

2. 756.00 

19. 107.79 
12. 207.24 

15. 154.96 

6. 446.96 

4. 542.69 

42. 55.81 
11. 233.14 
13. 159.52 
22. 49.44 
21. 106.75 

3. 324.01 
3847. 1.77 

4. 168.52 

3465. 
4. 
6. 

1. 74 
71. 29 
62.35 

fwhm 
1. 52 
1. 56 

1. 57 
1. 62 

1. 63 

1. 64 

1. 64 

0.50 
1. 70 
1. 72 
0.50 
1. 80 

1. 80 
1. 69 
1. 90 

1. 93 
2.02 
2.18 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma_20131338.An1 

3 

corr 
1.067E-02 
1.007E-02 

9.998E-03 
9.252E-03 

9.137E-03 

9.072E-03 

9.048E-03 

8.812E-03 
8.357E-03 
8.125E-03 
7.836E-03 
7.416E-03 

7.368E-03 
7.076E-03 
6.579E-03 

6.324E-03 
5.828E-03 
4.916E-03 

nuclide 
727.17 
778.92 
778.92 
785.42 
860.56 
860.56 
873.23 
873.23 
880.53 
883.24 
880.53 
880.53 
883.24 
883.24 
911. 07 
968.97 

1001.00 

1112.07 
1112.07 
1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

brnch. 
7.550 

12.940 
12.940 
1. 280 

12.420 
12.420 
12.270 
12.270 

6.000 
9.600 
6.000 
6.000 
9.600 
9.600 

29.000 
17.460 

0.837 

13.644 
13.644 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

act. nuc 
PBC<MDA BI212 
PBC<MDA EU152 

l.462E+OO EU152 
PBC<MDA BI212 
PBC<MDA TL208 

7.432E+Ol TL208 
PBC<MDA EU154 

1.345E+Ol EU154 
PBC<MDA Pa234 

3.612E+OO Pa234 
5.764E+OO Pa234 

PBC<MDA Pa234 
2.646E+00 Pa234 
2.646E+OO Pa234 
2.145E+01 AC228 

PBC<MDA AC228 
PBC<MDA PA234M 

PBC<MDA EU152 
1.645E+Ol EU152 

PBC<MDA BI214 
7.674E+02 C060 

PBC<MDA EU154 
1.833E+OO EU154 
7.726E+02 C060 

PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

163.02 
197.05 
309.42 
352.00 
370.26 
449.15 
496.92 
725.46 
743.15 
911. 90 
933.42 
985.29 

1159.03 
1736.34 
2160.53 
4174.07 

40.83 
49.34 
77.46 
88.11 
92.79 

112.41 
124.36 
181.54 
185.96 
228.17 
233.55 
246.53 
289.99 
434.37 
540.45 

1043.81 

2072. 
2432. 

800. 
1017. 

564. 
460. 
413. 
293. 
347. 
273. 
188. 
312. 
246. 
127. 

54. 
40. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

107. 6. 861E+03 
256. 1.197E+04 
120. 3.466E+03 
901. 2.430E+04 

97. 2.580E+03 
97. 2.499E+03 
96. 2.498E+03 
53. l.658E+03 
61. 1. 966E+03 
43. 1.604E+03 
23. 8.795E+02 
44. 1.740E+03 
45. 2.014E+03 
25. 1.526E+03 
22. l.613E+03 
22. 2.871E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

69.92 
32.03 
41. 83 

6.01 
35.89 
39.62 
31. 71 
54.86 
51.19 
62.64 
89.52 
71.15 
62.18 
69.79 
51.83 
49.44 

0.275 
0.813 
0.818 
1.125 
0.989 
0.767 
0.446 
0.413 
0.620 
0.301 
0.493 
0.344 
0.308 
0.469 
0.320 
0.500 

s 
M 

s 
s 

D 

s 
s 
s 
s 
SC 

sM 
sM 
SC 

s 
sM 
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4 

************** I D E N T I F I E D P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.77 46.52 4987. 17937. 9.965 1. 08 0.948 
AM-241 237.90 59.56 3943. 22159. 12.310 0.89 0.989 
TH-234 245.27 61. 41 2137. -756. -0.420 9.58 0.962s 
EU-155 335.93 84.09 763. 32. 0.018 123.88 0.983s 
TH-234 370.20 92.66 1149. 52. 0.029 63.10 0.989s 
AC-228 372.95 93.35 648. 5. 0.003 773.45 0.989D 
U-235 372.95 93.35 981. 89. 0.049 50.97 0.989D 
EU-155 421.17 105.41 1063. -14. -0.008 319.41 1.000s 
EU-152 485.01 121.38 884. 35. 0.019 121. 43 1. 015s 
EU-154 491.96 123.12 1007. -29. -0.016 154.75 1.017s 
Pa-234 524.49 131.26 815. 48. 0.027 85.04 1. 024s 
U-235 574.37 143.74 812. 37. 0.020 111.11 1.036s 
U-235 652.91 163.39 727. -19. -0.010 203.98 l.053s 
PB-212 953.55 238.59 460. 205. 0.114 19.87 1.430s 
PB-214 974.11 243.73 548. 4. 0.002 848.75 1.123s 
TL-208 1108.85 277.43 600. 21. 0.012 164.07 1.154s 
I-131 1131.84 283.18 485. -11. -0.006 281. 74 1.160s 
PB-214 1180.60 295.38 538. 45. 0.025 74.52 1.170 
AC-228 1353.39 338.60 238. 50. 0.028 55.28 0.297s 
EU-152 1377.94 344.74 520. 4. 0.002 742.34 1.212s 
PB-214 1406.93 351. 99 480. 82. 0.046 39.34 1. 219 
I-131 1448.61 362.41 377. 3. 0.002 994.26 l.229s 
BE-7 1908.87 477.52 536. -7. -0.004 497.88 l.324s 
CS-134 2251.43 563.18 220. 29. 0.016 73.94 l.394s 
CS-134 2276.67 569.49 238. -18. -0.010 122.24 1.399s 
Pa-234 2276.53 569.45 236. -17. -0.010 127.24 1.399s 
TL-208 2332.17 583.36 264. 55. 0.031 38.89 1. 410 
CS-134 2417.07 604.59 274. -16. -0.009 146.27 1.427s 
BI-214 2435.76 609.27 152. 75. 0.042 30.58 0.70ls 
I-131 2547.65 637.24 223. 36. 0.020 60.77 l.452s 
CS-137 2645.63 661.74 248. 6850. 3.806 1. 34 1. 481 
EU-154 2890.98 723.08 251. -25. -0.014 92.05 1.519s 
BI-212 2906.06 726.85 185. 34. 0.019 59.01 1. 522s 
EU-152 3100.71 775.52 162. 2. 0.001 756.00 1.56ls 
BI-212 3139.57 785.23 208. 19. 0.011 107.79 1.566s 
TL-208 3442.52 860.96 291. 12. 0.007 207.24 1.622s 
EU-154 3489.45 872.69 274. 15. 0.009 154.96 1.63ls 
Pa-234 3521.25 880.64 316. 6. 0.003 446.96 1.636s 
Pa-234 3522.88 881. 05 250. 4. 0.002 542.69 1.638s 
AC-228 3643.08 911.09 347. 25. 0.014 106.08 1.658s 
Pa-234 3767.65 942.23 214. -2. -0.001 998.44 1.683s 
AC-228 3876.90 969.54 319. 11. 0.006 233.14 1. 699 
EU-154 3986.82 997.01 298. -15. -0.008 169.19 l.718s 
PA-234M 3993.17 998.60 212. 13. 0.007 159.52 1.722s 
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5 

Nuclide 
EU-152 
BI-214 
C0-60 
EU-154 
C0-60 
K-40 
BI-214 

Channel 
4452.54 
4481. 79 
4692.45 
5097.64 
5330.02 
5847.16 
7060.16 

Energy 
1113.40 
1120.71 
1173.35 
1274.60 
1332.66 
1461.86 
1764.84 

Background 
237. 
179. 
117. 

24. 
24. 
16. 
15. 

Net area 
21. 

3. 
3847. 

4. 
3465. 

4. 
6. 

Cnts/sec 
0.012 
0.002 
2.137 
0.002 
1.925 
0.002 
0.004 

Uncert 
106.75 
324.01 

1. 77 
168.52 

1. 74 
71. 29 
62. 35 

FWHM 
1.797s 
1. 803 
1. 694 
l.902s 
1.926 
2.015s 
2.180s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 C -2.3099E+OO 

K-40 N 3.3645E+OO 

C0-60 F 7.7002E+02 

I-131 I 1.9868E+OO 

CS-134 I 5.178'5E+OO 

CS-137 I 4.5561E+02 

EU-152 F 4.0858E+OO 

0 F L I B R A R Y P EA K U S A G E ***** 
------------- Peak --------------

Energy Activity Code MDA Value 
keV Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-2.310E+OO &( 3.873E+Ol 4.98E+02 1.05E+Ol G 

4.66E+ll 
1460.83 3.365E+OO &(P 1.890E+Ol 7.13E+Ol 1.07E+Ol G 

1332.50 7.726E+02 
1173.24 7.674E+02 

364.48 1.005E-01 &( 
284.30-4.432E+OO + 
636.97 2.348E+Ol ( 

604.71-8.013E+OO ?( 
795.87 2.035E-01 % 
569.32-5.420E+Ol + 
801.95-5.550E+OO & 
563.24 1.594E+02 &( 

661.66 4.556E+02 

344.29 6.704E-01 &( 
121.78 2.539E+OO *( 
778.92 1.462E+OO ?( 
964.11 1.838E-01 & 

1112.07 1.645E+Ol &( 

1.93E+03 
5.695E+OO 1.74E+OO 1.00E+02 G 
1.058E+Ol 1.77E+00 9.99E+Ol G 

8.02E+OO 
3.386E+OO 9.94E+02 8.17E+Ol G 
4.199E+Ol 2.82E+02 6.14E+OO G 
4.698E+01 6.08E+Ol 7.17E+OO G 

7.54E+02 
3.939E+Ol 1.46E+02 9.76E+Ol G 
5.332E+Ol 7.67E+03 8.55E+Ol G 
2.223E+02 1.22E+02 1.54E+Ol G 
5.174E+02 2.73E+03 8.69E+OO G 
3.908E+02 7.39E+Ol 8.35E+OO G 

1.10E+04 
5.061E+OO 1.34E+OO 8.52E+Ol G 

4.94E+03 
1.678E+Ol 7.42E+02 2.65E+Ol G 
l.026E+Ol 1.21E+02 2.86E+Ol G 
3.795E+Ol 7.56E+02 l.29E+Ol G 
5.194E+Ol 8.29E+03 1.46E+Ol G 
5.876E+Ol l.07E+02 1.36E+Ol G 
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- -

Nuclide Ave activity Energy Activity Code Peak MDA Comments 
1408.00-9.699E-03 % 1.274E+01 3.45E+04 2.10E+01 G 

EU-154 I 1.3449E+01 3.14E+03 
873.23 1.345E+01 & ( 7.0llE+Ol 1.55E+02 1.23E+01 G 
123.10-1.835E+OO - 9.460E+OO 1.55E+02 4.08E+Ol G 

1274.54 1.833E+OO 1.090E+01 1.69E+02 3.52E+Ol G 
723.36-1.133E+Ol + 3.476E+Ol 9.20E+Ol 2.02E+01 G 

1004.77-4.802E-01 & 5.487E+01 3.35E+03 1.80E+01 G 
996.33-1.660E+01 & 9.452E+01 1.69E+02 1.06E+Ol G 

EU-155 I 1.4186E+00 1.81E+03 
105.31-2.635E+OO ? ( 2.813E+Ol 3.19E+02 2.12E+01 G 

86.54 4.218E+OO ? ( 1.740E+Ol 1.24E+02 3.07E+Ol G 

TL-208 N 4.5666E+01 6.98E+02 
583.02 3.712E+Ol ? (P 5.254E+Ol 3.89E+Ol 8.45E+Ol G 
277.28 1.037E+02 &(P 5.816E+02 1.64E+02 6.31E+OO G 
860.56 7.432E+01 ? ( 5.196E+02 2.07E+02 1.24E+Ol G 

PB-210 N 1.4933E+04 8.14E+03 
46.54 1.493E+04 (P 2.762E+02 1.08E+OO 4.25E+OO G 

PB-212 N 1.3244E+02 6.98E+02 
238.63 1.324E+02 (P 6.645E+Ol 1.99E+Ol 4.33E+Ol G 
300.03-5.919E+OO % 1.025E+03 5.11E+03 3.28E+OO G 

PB-214 N 6.1745E+OO 5.84E+05 
351. 93 6.325E+OO 8.077E+OO 3.93E+01 3.76E+01 G 
295.09 5.882E+OO ? ( 1.450E+01 7.45E+01 1.93E+Ol G 
242.00 1.143E+OO - 3.269E+Ol 8.49E+02 7.43E+OO G 

BI-212 N 4.2178E+02 6.98E+02 
727.17 3.071E+02 5.958E+02 5.90E+01 7.55E+OO G 
785.42 1.098E+03 3.967E+03 1.08E+02 1.28E+00 G 

BI-214 N 6.6878E+OO 5.84E+05 
609.31 7.344E+OO (P 5.883E+OO 3.06E+01 4.61E+Ol G 

1120.29 1.624E+OO - p 3.260E+Ol 3.24E+02 1. 51E+Ol G 
1764.49 4.725E+OO ?(P 1.524E+Ol 6.23E+01 1.54E+Ol G 

AC-228 N 1.4948E+01 2.10E+03 
911. 07 1.291E+Ol ? ( 4.572E+Ol l.06E+02 2.90E+Ol G 
968.97 9.765E+OO ( 7.681E+Ol 2.33E+02 1.75E+Ol G 
338.32 2.739E+Ol ( 4.087E+01 5.53E+Ol 1.20E+Ol G 

Energy duplication 
93.35 2.891E+OO - 7.523E+Ol 7.73E+02 5.56E+OO XA 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Pa-234 N 3.8949E+OO 1.63E+12 
131.29 3.938E+OO & ( 1.llOE+Ol 8.50E+Ol 1.80E+Ol G 
569.47-9.005E+OO + 3.848E+Ol 1.27E+02 8.20E+OO G 
946.02-1.0lOE+OO - 3.446E+Ol 9.98E+02 1. 34E+Ol G 

883.24 2.646E+OO ? ( 4.886E+Ol 5.43E+02 9.60E+OO G 
880.53 5.764E+OO & ( 8.727E+Ol 4.47E+02 6.00E+OO G 

TH-234 N -3.7684E+02 l.63E+l2 
63.29-3.768E+02 ? (P 1.088E+02 9.58E+OO 3.81E+OO G 
92.59 1.379E+Ol + p 4.233E+Ol 6.31E+Ol 5.58E+OO G 

PA-234M N 1.0717E+02 1. 63E+l2 
1001.00 l.072E+02 ? ( 5.770E+02 1. 60E+02 8.37E-01 G 

766.41 1.437E+Ol % l.209E+03 2.45E+03 2.94E-01 G 

U-235 N 5.1103E+OO 2. 57E+11 
143.79 5.llOE+OO 1.888E+Ol 1.11E+02 1. lOE+Ol G 
205.33 1.168E+OO & 5.126E+Ol 1.31E+03 5.01E+OO G 
163.38-6.llOE+OO + 4.168E+Ol 2.04E+02 5.08E+OO G 

Energy duplication 
93.35 2.244E+Ol & 3.756E+Ol 5.lOE+Ol 5.81E+OO X 

AM-241 T 1. 2671E+03 
59.54 l.267E+03 

1. 58E+05 
1.689E+Ol 8.94E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 41 2137. -756. -0.420 9.58 -3.768E+02 p 

EU-155 84.09 763. 32. 0.018 123.88 4.218E+OO 
TH-234 92.66 1149. 52. 0.029 63.10 1.379E+Ol p 

U-235 93.35 981. 89. 0.049 50.97 2.244E+Ol 
EU-155 105.41 1063. -14. -0.008 319.41 -2.635E+OO 
EU-152 121.38 884. 35. 0.019 121.43 2.539E+OO 
EU-154 123.12 1007. -29. -0.016 154.75 -l.835E+00 
Pa-234 131.26 815. 48. 0.027 85.04 3.938E+OO 
U-235 143.74 812. 37. 0.020 111.11 5.llOE+OO 
U-235 163.39 727. -19. -0.010 203.98 -6.llOE+OO 
PB-214 243.73 548. 4. 0.002 848.75 1.143E+OO 
TL-208 277.43 600. 21. 0.012 164.07 1.037E+02 p 

I-131 283.18 485. -11. -0.006 281. 74 O.OOOE+OO 
PB-214 295.38 538. 45. 0.025 74.52 5.882E+OO 
EU-152 344.74 520. 4. 0.002 742.34 6.704E-01 
PB-214 351.99 480. 82. 0.046 39.34 6.325E+OO 
I-131 362.41 377. 3. 0.002 994.26 O.OOOE+OO 
BE-7 477.52 536. -7. -0.004 497.88 O.OOOE+OO 
CS-134 563.18 220. 29. 0.016 73.94 1.594E+02 
CS-134 569.49 238. -18. -0.010 122.24 -5.420E+Ol 
Pa-234 569.45 236. -17. -0.010 127.24 -9.005E+00 
TL-208 583.36 264. 55. 0.031 38.89 3.712E+Ol p 

CS-134 604.59 274. -16. -0.009 146.27 -8.013E+OO 
I-131 637.24 223. 36. 0.020 60.77 O.OOOE+OO 
EU-154 723.08 251. -25. -0.014 92.05 -1.133E+Ol 
BI-212 726.85 185. 34. 0.019 59.01 3.071E+02 
EU-152 775.52 162. 2. 0.001 756.00 1.462E+OO 
BI-212 785.23 208. 19. 0.011 107.79 l.098E+03 
TL-208 8 60. 96 291. 12. 0.007 207.24 7.432E+Ol 
EU-154 872.69 274. 15. 0.009 154. 96 1.345E+Ol 
Pa-234 880.64 316. 6. 0.003 446.96 5.764E+OO 
Pa-234 881.05 250. 4. 0.002 542.69 2.646E+OO 
Pa-234 942.23 214. -2. -0.001 998.44 -1.0lOE+OO 
EU-154 997.01 298. -15. -0.008 169.19 -1.660E+Ol 
PA-234M 998.60 212. 13. 0.007 159.52 1. 072E+02 
EU-152 1113.40 237. 21. 0.012 106.75 1.645E+Ol 
EU-154 1274.60 24. 4. 0.002 168.52 l.833E+OO 
K-40 1461.86 16. 4. 0.002 71. 29 3.365E+OO p 

p - Peakbackground subtraction 
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ORTEC g v - i 
TestAmerica, Inc. 

(3263) Env32 G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

9 

***** S U M M A R Y 
Time of Count 

Nuclide 

BE-7 #A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 #A 
PB-210 
PB-212 # 
PB-214 #A 
BI-212 #A 
BI-214 
AC-228 A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

Activity 
Bq/Sample 

-2.3099E+OO 
3.3645E+OO 
3.0338E+02 
1. 98 68E+OO 
4.8037E-01 
3.8683E+02 
2.8429E+OO 
7.5957E+OO 
5.2723E-01 
3.4936E+OO 
1.1982E+04 
1.0132E+Ol 
6.1556E+OO 
3.2268E+Ol 
6.6673E+OO 
6.3644E+OO 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
1. 252 8E+03 

0 F N U C 1 I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
3.3645E+OO 
7.7002E+02 

>12 Halflives 
5.1785E+OO 
4.5561E+02 
4.0858E+OO 
1.3449E+Ol 
1. 4186E+OO 
4.5666E+Ol 
1.4933E+04 
l.3244E+02 
6.1745E+OO 
4.2178E+02 
6.6878E+OO 
1.4948E+Ol 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
l.2671E+03 

Uncertainty 
Counting 

4.9788E+02% 
1.479E+02% 
l.241E+00% 

6.0769E+01% 
7.394E+01% 
1.336E+00% 
1.068E+02% 
l.550E+02% 
1.239E+02% 
4.336E+Ol% 
1.084E+00% 
2.107E+Ol% 
3.934E+01% 

1

5. 901E+Ol% 
3.360E+01% 
5.528E+01% 
8.504E+01% 
9.841E+00% 
l.595E+02% 
1.111E+02% 
8.940E-01% 

S A M P 1 E 
1 Sigma 

3.8727E+Ol 

3.3861E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

l.89E+Ol 
5.69E+OO 

3.94E+Ol 
5.06E+OO 
1.68E+Ol 
7.0lE+Ol 
2.81E+Ol 
5.25E+Ol 
2.76E+02 
6.64E+Ol 
8.08E+OO 
5. 96E+02 
5.88E+OO 
4.57E+Ol 
1.llE+Ol 
1.09E+02 
5.77E+02 
1.89E+Ol 
1.69E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 112.4 to 1999.5 keV) 1.394E+04 Bq/Sample 
Total Decayed Activity 112.4 to 1999.5 keV) 1.7565109E+04 Bq/Sample 

The library has energies which are not separable. 
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~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

81427-334 
1.0 Liter Sand in 1 Liter HDPE Silgan Jar 

Customer: TestAmerica/St. Louis, MO 
P.O. No.: 2339090, Item I 
Reference Date: 01-Jan-2010 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352·2837 
www.a na lyticsi nc.co m 

0.017670 

This standard radionuclide source was prepared using aliquots measured gravimetrical!y from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability. to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, Revision l, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA22101. 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps u, u, u Method 

Pb-210 46.5 B.120E+03 3.141E+03 0.1 2.1 4.1 4rr LS 
Am-241 69.5 l.680E+06 2.034E+03 0.1 1.7 3.6 4rr LS 
Cd-109 88.0 4.626E+02 l.606E+06 2.822E+03 0.4 2.3 4.7 HPGe 
Co-67 122. l 2.718E+02 8.471E+04 l.488E+03 0.6 2.0 4.1 HPGe 
Ce-139 166.9 l.376E+02 l.209E+06 2.124E+03 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+Ol 2.726E+06 4.790E+03 0.4 1.9 3.9 HPGe 
Sn-113 391.7 l.151E+02 l.672E+06 2.938E+03 0.5 1.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.096E+06 l.926E+03 0.6 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.077E+06 7.163E+03 0.4 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.056E+06 3.611E+03 0.6 1.9 3.9 HP Ge 
Co-60 1332.5 l.926E+03 2.056E+05 3.612E+03 0.7 1.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.308E+05 7.669E+03 0.6 1.9 3.9 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC· 
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Gtiidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
JAO"'l7 ll.11ani1<> Tihhittc \f;,lanrb l:>lifnrni:> 01 :(<:;r; 1ifl0 <:iP:oihn;irrl lnrl11~tri;il Rh1..-l Atl:oint:oi G<:>f'lrni:> "'lfl~1Q 



Page 116 of 1334

Comments: 
1550 grams of sand. 
This standard will expire one year after the reference date. 

Source Prepared by: 
W. Mao, Radiochemist 

QA Approved: Date:~-'--/ µJ /-"-D __ _ 

-· 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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lll'l!'!!!I 

~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 3 04-08-2010 Page 1 of 2 
rnrnnr;ih:> ()ffira. '-'--··-~--·-
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 

Page 2 of 2 

, 
I 



GAMMA SPECTROSCOPY

Page 123 of 1334



Method GA-01-R 

Ra-226
Radium-226 & Other Gamma Emitters 

(GS) by Method GA-01-R
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Prep Batch: 99812
Fill Geometry, 21-Day In-Growth
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  02:46 230MB 160-99812/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV4

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.003063 0.0150 0.0151 U pCi/g 0.547

LOQ MDC

104078

Anly Batch

Lead-214 -0.04387 0.133 0.133 U pCi/g 0.238 104078

Potassium-40 0.1257 0.661 0.661 U pCi/g 1.68 104078

Protactinium-231 0.2145 1.24 1.24 U pCi/g 2.34 104078

Radium-226 0.02810 0.126 0.126 U pCi/g 0.500 0.238 104078

Radium-228 0.003493 0.207 0.207 U pCi/g 0.433 104078

Thallium-208 0.006384 0.0379 0.0379 U pCi/g 0.110 104078

Thorium-234 -0.2890 1.59 1.59 U pCi/g 2.02 104078

Uranium-235 -0.03108 0.232 0.232 U pCi/g 0.429 104078

Uranium-238 -0.2890 1.59 1.59 U pCi/g 2.02 104078

Actinium 228 0.003493 0.207 0.207 U pCi/g 0.433 104078

Thorium 228 -0.04760 22.9 22.9 U pCi/g 0.179 104078

Bismuth-212 0.06659 0.543 0.543 U pCi/g 1.14 104078

Bismuth-214 0.02810 0.126 0.126 U pCi/g 0.238 104078

Cesium-137 0.002540 0.0703 0.0703 U pCi/g 0.139 104078

Lead-210 -0.8800 3.78 3.78 U pCi/g 3.08 104078

Lead-212 -0.04760 22.9 22.9 U pCi/g 0.179 104078

Lab ID: Analyzed: Sigma:02/10/14  02:44 230LCS 160-99812/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV5

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 98.61 1.82 10.4 pCi/g 1.37

LOQ MDC

104075

Anly Batch

Cesium-137 31.39 0.872 3.38 pCi/g 0.361 104075

Cobalt-60 22.72 0.620 2.36 pCi/g 0.188 104075

Lab ID: Analyzed: Sigma:02/10/14  02:01 230160-5176-1 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-001 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0788 0.159 0.159 U pCi/g 0.762

LOQ MDC

104076

Anly Batch

Lead-214 0.479 0.101 0.113 pCi/g 0.0790 104076

Potassium-40 9.43 1.50 1.78 pCi/g 0.878 104076

Protactinium-231 0.0924 0.380 0.381 U pCi/g 1.37 104076

Radium-226 0.462 0.121 0.130 pCi/g 0.500 0.108 104076

Radium-228 0.372 0.108 0.115 pCi/g 0.0908 104076

Page 1 of 16 TestAmerica St. Louis
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  02:01 230160-5176-1 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-001 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.177 0.0585 0.0613 pCi/g 0.0485

LOQ MDC

104076

Anly Batch

Thorium-234 0.257 0.391 0.392 U pCi/g 1.31 104076

Uranium-235 0.142 0.162 0.162 U pCi/g 0.260 104076

Uranium-238 0.257 0.391 0.392 U pCi/g 1.31 104076

Actinium 228 0.372 0.108 0.115 pCi/g 0.0908 104076

Thorium 228 0.335 0.0722 0.0842 pCi/g 0.0794 104076

Bismuth-212 0.000 0.409 0.409 U pCi/g 0.815 104076

Bismuth-214 0.462 0.121 0.130 pCi/g 0.108 104076

Cesium-137 0.0122 0.0406 0.0407 U pCi/g 0.0723 104076

Lead-210 1.72 1.22 1.24 pCi/g 1.50 104076

Lead-212 0.335 0.0722 0.0842 pCi/g 0.0794 104076

Lab ID: Analyzed: Sigma:02/10/14  02:41 230160-5176-1 DU Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-001 GV9

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.1902 0.378 0.378 U pCi/g 0.631

LOQ MDC

104074

Anly Batch

Lead-214 0.4702 0.0968 0.108 pCi/g 0.0686 104074

Potassium-40 10.38 1.28 1.67 pCi/g 0.600 104074

Protactinium-231 0.2521 0.805 0.806 U pCi/g 1.40 104074

Radium-226 0.4841 0.115 0.125 pCi/g 0.500 0.0946 104074

Radium-228 0.3405 0.155 0.158 pCi/g 0.238 104074

Thallium-208 0.1606 0.0508 0.0535 pCi/g 0.0392 104074

Thorium-234 0.8525 0.726 0.731 U pCi/g 1.16 104074

Uranium-235 0.05285 0.105 0.105 U pCi/g 0.374 104074

Uranium-238 0.8525 0.726 0.731 U pCi/g 1.16 104074

Actinium 228 0.3405 0.155 0.158 pCi/g 0.238 104074

Thorium 228 0.3584 0.109 0.118 pCi/g 0.114 104074

Bismuth-212 0.2957 0.440 0.441 U pCi/g 0.737 104074

Bismuth-214 0.4841 0.115 0.125 pCi/g 0.0946 104074

Cesium-137 0.006887 0.0341 0.0341 U pCi/g 0.0615 104074

Lead-210 -0.01588 0.701 0.701 U pCi/g 1.25 104074

Lead-212 0.3584 0.109 0.118 pCi/g 0.114 104074
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  01:56 230160-5176-2 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-002 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0100 0.171 0.171 U pCi/g 0.302

LOQ MDC

104074

Anly Batch

Lead-214 0.615 0.127 0.142 pCi/g 0.129 104074

Potassium-40 12.3 1.37 1.86 pCi/g 0.581 104074

Protactinium-231 0.240 0.324 0.326 U pCi/g 1.59 104074

Radium-226 0.578 0.119 0.134 pCi/g 0.500 0.107 104074

Radium-228 0.413 0.160 0.165 pCi/g 0.190 104074

Thallium-208 0.187 0.0585 0.0617 pCi/g 0.0465 104074

Thorium-234 0.223 0.936 0.936 U pCi/g 1.59 104074

Uranium-235 0.0467 0.221 0.221 U pCi/g 0.369 104074

Uranium-238 0.223 0.936 0.936 U pCi/g 1.59 104074

Actinium 228 0.413 0.160 0.165 pCi/g 0.190 104074

Thorium 228 0.541 0.0863 0.111 pCi/g 0.0870 104074

Bismuth-212 0.000 0.362 0.362 U pCi/g 0.994 104074

Bismuth-214 0.578 0.119 0.134 pCi/g 0.107 104074

Cesium-137 0.00866 0.0261 0.0261 U pCi/g 0.0470 104074

Lead-210 0.531 0.834 0.836 U pCi/g 1.39 104074

Lead-212 0.541 0.0863 0.111 pCi/g 0.0870 104074

Lab ID: Analyzed: Sigma:02/10/14  01:57 230160-5176-3 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-003 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.381 0.418 0.421 U pCi/g 0.685

LOQ MDC

104072

Anly Batch

Lead-214 1.12 0.162 0.200 pCi/g 0.146 104072

Potassium-40 11.6 1.58 1.97 pCi/g 1.01 104072

Protactinium-231 0.160 0.597 0.598 U pCi/g 2.55 104072

Radium-226 1.08 0.187 0.218 pCi/g 0.500 0.143 104072

Radium-228 0.367 0.157 0.161 pCi/g 0.313 104072

Thallium-208 0.225 0.0657 0.0697 pCi/g 0.0623 104072

Thorium-234 0.731 0.485 0.491 U pCi/g 2.20 104072

Uranium-235 0.0511 0.177 0.178 U pCi/g 0.540 104072

Uranium-238 0.731 0.485 0.491 U pCi/g 2.20 104072

Actinium 228 0.367 0.157 0.161 pCi/g 0.313 104072

Thorium 228 0.566 0.109 0.132 pCi/g 0.129 104072

Bismuth-212 0.349 0.579 0.580 U pCi/g 0.980 104072

Bismuth-214 1.08 0.187 0.218 pCi/g 0.143 104072
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  01:57 230160-5176-3 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-003 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.000262 0.0401 0.0401 U pCi/g 0.0750

LOQ MDC

104072

Anly Batch

Lead-210 1.53 1.31 1.32 U pCi/g 2.02 104072

Lead-212 0.566 0.109 0.132 pCi/g 0.129 104072

Lab ID: Analyzed: Sigma:02/10/14  01:58 230160-5176-4 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-004 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.214 0.169 0.172 U pCi/g 0.260

LOQ MDC

104073

Anly Batch

Lead-214 0.471 0.117 0.127 pCi/g 0.140 104073

Potassium-40 9.19 1.34 1.64 pCi/g 0.850 104073

Protactinium-231 0.846 0.573 0.580 pCi/g 0.694 104073

Radium-226 0.420 0.104 0.113 pCi/g 0.500 0.108 104073

Radium-228 0.455 0.147 0.154 pCi/g 0.193 104073

Thallium-208 0.145 0.0495 0.0517 pCi/g 0.0521 104073

Thorium-234 0.827 0.520 0.527 U pCi/g 1.31 104073

Uranium-235 0.0575 0.145 0.145 U pCi/g 0.330 104073

Uranium-238 0.827 0.520 0.527 U pCi/g 1.31 104073

Actinium 228 0.455 0.147 0.154 pCi/g 0.193 104073

Thorium 228 0.362 0.0854 0.0975 pCi/g 0.106 104073

Bismuth-212 0.447 0.568 0.570 U pCi/g 0.935 104073

Bismuth-214 0.420 0.104 0.113 pCi/g 0.108 104073

Cesium-137 0.0129 0.0407 0.0407 U pCi/g 0.0721 104073

Lead-210 0.990 0.950 0.957 U pCi/g 1.59 104073

Lead-212 0.362 0.0854 0.0975 pCi/g 0.106 104073

Lab ID: Analyzed: Sigma:02/10/14  01:59 230160-5176-5 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-005 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.134 0.303 0.304 U pCi/g 0.512

LOQ MDC

104071

Anly Batch

Lead-214 0.565 0.137 0.149 pCi/g 0.141 104071

Potassium-40 10.6 1.39 1.76 pCi/g 0.650 104071

Protactinium-231 0.0567 0.880 0.880 U pCi/g 1.58 104071

Radium-226 0.800 0.164 0.184 pCi/g 0.500 0.139 104071

Radium-228 0.363 0.142 0.147 pCi/g 0.232 104071
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  01:59 230160-5176-5 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-005 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.159 0.0667 0.0687 pCi/g 0.0614

LOQ MDC

104071

Anly Batch

Thorium-234 0.248 0.642 0.643 U pCi/g 2.04 104071

Uranium-235 0.127 0.226 0.226 U pCi/g 0.392 104071

Uranium-238 0.248 0.642 0.643 U pCi/g 2.04 104071

Actinium 228 0.363 0.142 0.147 pCi/g 0.232 104071

Thorium 228 0.398 0.0950 0.108 pCi/g 0.124 104071

Bismuth-212 0.244 0.502 0.502 U pCi/g 0.865 104071

Bismuth-214 0.800 0.164 0.184 pCi/g 0.139 104071

Cesium-137 -0.0138 0.0443 0.0443 U pCi/g 0.0780 104071

Lead-210 0.0898 1.19 1.19 U pCi/g 1.95 104071

Lead-212 0.398 0.0950 0.108 pCi/g 0.124 104071

Lab ID: Analyzed: Sigma:02/10/14  01:57 230160-5176-6 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-006 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0192 0.602 0.602 U pCi/g 1.02

LOQ MDC

104065

Anly Batch

Lead-214 1.04 0.178 0.208 pCi/g 0.135 104065

Potassium-40 12.6 1.79 2.21 pCi/g 0.750 104065

Protactinium-231 0.245 0.285 0.287 U pCi/g 1.95 104065

Radium-226 1.06 0.190 0.220 pCi/g 0.500 0.137 104065

Radium-228 0.700 0.200 0.212 pCi/g 0.112 104065

Thallium-208 0.209 0.0690 0.0724 pCi/g 0.0672 104065

Thorium-234 0.522 1.28 1.28 U pCi/g 2.23 104065

Uranium-235 0.203 0.280 0.281 U pCi/g 0.458 104065

Uranium-238 0.522 1.28 1.28 U pCi/g 2.23 104065

Actinium 228 0.700 0.200 0.212 pCi/g 0.112 104065

Thorium 228 0.528 0.106 0.126 pCi/g 0.121 104065

Bismuth-212 1.33 0.636 0.651 pCi/g 0.552 104065

Bismuth-214 1.06 0.190 0.220 pCi/g 0.137 104065

Cesium-137 -0.0133 0.0586 0.0586 U pCi/g 0.104 104065

Lead-210 0.120 1.44 1.44 U pCi/g 2.59 104065

Lead-212 0.528 0.106 0.126 pCi/g 0.121 104065
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  01:58 230160-5176-7 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-007 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0708 0.613 0.613 U pCi/g 1.03

LOQ MDC

104066

Anly Batch

Lead-214 0.679 0.129 0.147 pCi/g 0.149 104066

Potassium-40 9.57 1.39 1.70 pCi/g 0.886 104066

Protactinium-231 0.289 0.346 0.348 U pCi/g 1.81 104066

Radium-226 0.794 0.155 0.175 pCi/g 0.500 0.116 104066

Radium-228 0.532 0.123 0.134 pCi/g 0.125 104066

Thallium-208 0.106 0.0536 0.0547 pCi/g 0.0760 104066

Thorium-234 0.203 0.578 0.579 U pCi/g 1.98 104066

Uranium-235 0.139 0.229 0.229 U pCi/g 0.359 104066

Uranium-238 0.203 0.578 0.579 U pCi/g 1.98 104066

Actinium 228 0.532 0.123 0.134 pCi/g 0.125 104066

Thorium 228 0.467 0.0918 0.110 pCi/g 0.101 104066

Bismuth-212 0.373 0.448 0.450 U pCi/g 0.728 104066

Bismuth-214 0.794 0.155 0.175 pCi/g 0.116 104066

Cesium-137 0.00844 0.0380 0.0381 U pCi/g 0.0689 104066

Lead-210 0.736 1.39 1.40 U pCi/g 2.13 104066

Lead-212 0.467 0.0918 0.110 pCi/g 0.101 104066

Lab ID: Analyzed: Sigma:02/10/14  02:45 230160-5176-8 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-008 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.000 0.120 0.120 U pCi/g 0.221

LOQ MDC

104076

Anly Batch

Lead-214 0.820 0.127 0.153 pCi/g 0.0990 104076

Potassium-40 12.8 1.70 2.14 pCi/g 1.11 104076

Protactinium-231 0.189 0.287 0.288 U pCi/g 1.65 104076

Radium-226 0.613 0.148 0.161 pCi/g 0.500 0.123 104076

Radium-228 0.734 0.224 0.236 pCi/g 0.153 104076

Thallium-208 0.226 0.0600 0.0644 pCi/g 0.0429 104076

Thorium-234 1.01 0.875 0.882 U pCi/g 1.25 104076

Uranium-235 0.0146 0.127 0.127 U pCi/g 0.251 104076

Uranium-238 1.01 0.875 0.882 U pCi/g 1.25 104076

Actinium 228 0.734 0.224 0.236 pCi/g 0.153 104076

Thorium 228 0.518 0.0927 0.114 pCi/g 0.0847 104076

Bismuth-212 0.176 0.593 0.593 U pCi/g 1.04 104076

Bismuth-214 0.613 0.148 0.161 pCi/g 0.123 104076
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  02:45 230160-5176-8 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-008 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00370 0.0375 0.0375 U pCi/g 0.0692

LOQ MDC

104076

Anly Batch

Lead-210 0.477 0.934 0.936 U pCi/g 1.65 104076

Lead-212 0.518 0.0927 0.114 pCi/g 0.0847 104076

Lab ID: Analyzed: Sigma:02/10/14  02:42 230160-5176-9 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-009 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.317 0.382 0.385 U pCi/g 0.629

LOQ MDC

104072

Anly Batch

Lead-214 0.368 0.119 0.125 pCi/g 0.126 104072

Potassium-40 10.0 1.48 1.80 pCi/g 0.693 104072

Protactinium-231 0.110 0.454 0.455 U pCi/g 1.98 104072

Radium-226 0.465 0.130 0.139 pCi/g 0.500 0.128 104072

Radium-228 0.206 0.139 0.141 U pCi/g 0.294 104072

Thallium-208 0.142 0.0596 0.0614 pCi/g 0.0656 104072

Thorium-234 0.480 0.394 0.397 U pCi/g 1.85 104072

Uranium-235 0.188 0.241 0.242 U pCi/g 0.319 104072

Uranium-238 0.480 0.394 0.397 U pCi/g 1.85 104072

Actinium 228 0.206 0.139 0.141 U pCi/g 0.294 104072

Thorium 228 0.323 0.125 0.132 pCi/g 0.138 104072

Bismuth-212 0.0706 0.566 0.566 U pCi/g 1.03 104072

Bismuth-214 0.465 0.130 0.139 pCi/g 0.128 104072

Cesium-137 0.000482 0.0310 0.0310 U pCi/g 0.0609 104072

Lead-210 0.823 1.14 1.14 U pCi/g 1.94 104072

Lead-212 0.323 0.125 0.132 pCi/g 0.138 104072

Lab ID: Analyzed: Sigma:02/10/14  02:42 230160-5176-10 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-010 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.137 0.283 0.283 U pCi/g 0.477

LOQ MDC

104073

Anly Batch

Lead-214 0.500 0.111 0.122 pCi/g 0.123 104073

Potassium-40 9.57 1.37 1.69 pCi/g 0.855 104073

Protactinium-231 0.000 0.583 0.583 U pCi/g 1.83 104073

Radium-226 0.490 0.112 0.123 pCi/g 0.500 0.109 104073

Radium-228 0.508 0.176 0.183 pCi/g 0.158 104073
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  02:42 230160-5176-10 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-010 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.145 0.0451 0.0476 pCi/g 0.0445

LOQ MDC

104073

Anly Batch

Thorium-234 0.179 0.273 0.273 U pCi/g 1.78 104073

Uranium-235 0.170 0.165 0.166 U pCi/g 0.291 104073

Uranium-238 0.179 0.273 0.273 U pCi/g 1.78 104073

Actinium 228 0.508 0.176 0.183 pCi/g 0.158 104073

Thorium 228 0.402 0.126 0.136 pCi/g 0.135 104073

Bismuth-212 0.157 0.428 0.428 U pCi/g 0.761 104073

Bismuth-214 0.490 0.112 0.123 pCi/g 0.109 104073

Cesium-137 -0.0101 0.0396 0.0396 U pCi/g 0.0711 104073

Lead-210 0.873 1.16 1.16 U pCi/g 1.75 104073

Lead-212 0.402 0.126 0.136 pCi/g 0.135 104073

Lab ID: Analyzed: Sigma:02/10/14  02:43 230160-5176-11 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-011 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.266 0.337 0.339 U pCi/g 0.556

LOQ MDC

104071

Anly Batch

Lead-214 0.372 0.119 0.125 pCi/g 0.134 104071

Potassium-40 9.13 1.33 1.63 pCi/g 0.946 104071

Protactinium-231 -0.369 1.09 1.09 U pCi/g 1.88 104071

Radium-226 0.503 0.141 0.150 pCi/g 0.500 0.135 104071

Radium-228 0.297 0.126 0.130 pCi/g 0.250 104071

Thallium-208 0.139 0.0408 0.0433 pCi/g 0.0367 104071

Thorium-234 0.306 0.395 0.397 U pCi/g 1.74 104071

Uranium-235 0.0970 0.158 0.158 U pCi/g 0.418 104071

Uranium-238 0.306 0.395 0.397 U pCi/g 1.74 104071

Actinium 228 0.297 0.126 0.130 pCi/g 0.250 104071

Thorium 228 0.323 0.0889 0.0982 pCi/g 0.102 104071

Bismuth-212 0.161 0.442 0.443 U pCi/g 0.781 104071

Bismuth-214 0.503 0.141 0.150 pCi/g 0.135 104071

Cesium-137 0.0107 0.0287 0.0288 U pCi/g 0.0516 104071

Lead-210 0.988 1.15 1.16 U pCi/g 1.79 104071

Lead-212 0.323 0.0889 0.0982 pCi/g 0.102 104071
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  02:41 230160-5176-12 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-012 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.281 0.365 0.367 U pCi/g 0.603

LOQ MDC

104064

Anly Batch

Lead-214 1.24 0.169 0.213 pCi/g 0.120 104064

Potassium-40 14.5 1.81 2.34 pCi/g 0.607 104064

Protactinium-231 0.00241 0.923 0.923 U pCi/g 1.68 104064

Radium-226 1.03 0.184 0.213 pCi/g 0.500 0.132 104064

Radium-228 0.669 0.171 0.184 pCi/g 0.103 104064

Thallium-208 0.227 0.0597 0.0642 pCi/g 0.0360 104064

Thorium-234 0.218 0.458 0.459 U pCi/g 1.97 104064

Uranium-235 0.0641 0.244 0.244 U pCi/g 0.438 104064

Uranium-238 0.218 0.458 0.459 U pCi/g 1.97 104064

Actinium 228 0.669 0.171 0.184 pCi/g 0.103 104064

Thorium 228 0.554 0.103 0.125 pCi/g 0.111 104064

Bismuth-212 0.000 0.536 0.536 U pCi/g 1.60 104064

Bismuth-214 1.03 0.184 0.213 pCi/g 0.132 104064

Cesium-137 0.000 0.0104 0.0104 U pCi/g 0.0957 104064

Lead-210 1.06 1.25 1.25 U pCi/g 1.89 104064

Lead-212 0.554 0.103 0.125 pCi/g 0.111 104064

Lab ID: Analyzed: Sigma:02/10/14  02:42 230160-5176-13 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-013 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.489 0.530 0.533 U pCi/g 0.867

LOQ MDC

104065

Anly Batch

Lead-214 1.03 0.180 0.209 pCi/g 0.132 104065

Potassium-40 11.6 1.99 2.31 pCi/g 1.69 104065

Protactinium-231 -0.266 1.19 1.19 U pCi/g 2.10 104065

Radium-226 0.893 0.227 0.245 pCi/g 0.500 0.203 104065

Radium-228 0.410 0.175 0.180 pCi/g 0.328 104065

Thallium-208 0.246 0.0781 0.0821 pCi/g 0.0752 104065

Thorium-234 0.849 0.624 0.630 U pCi/g 2.11 104065

Uranium-235 0.292 0.250 0.252 U pCi/g 0.335 104065

Uranium-238 0.849 0.624 0.630 U pCi/g 2.11 104065

Actinium 228 0.410 0.175 0.180 pCi/g 0.328 104065

Thorium 228 0.489 0.114 0.130 pCi/g 0.141 104065

Bismuth-212 0.370 0.698 0.699 U pCi/g 1.20 104065

Bismuth-214 0.893 0.227 0.245 pCi/g 0.203 104065

Page 9 of 16 TestAmerica St. Louis

Page 134 of 1334



Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  02:42 230160-5176-13 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-013 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.0184 0.0556 0.0556 U pCi/g 0.0986

LOQ MDC

104065

Anly Batch

Lead-210 2.85 1.66 1.69 pCi/g 2.12 104065

Lead-212 0.489 0.114 0.130 pCi/g 0.141 104065

Lab ID: Analyzed: Sigma:02/10/14  02:43 230160-5176-14 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-014 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0734 0.149 0.150 U pCi/g 0.361

LOQ MDC

104066

Anly Batch

Lead-214 1.06 0.170 0.202 pCi/g 0.126 104066

Potassium-40 13.1 1.58 2.08 pCi/g 0.625 104066

Protactinium-231 0.338 0.381 0.382 U pCi/g 1.88 104066

Radium-226 0.671 0.152 0.167 pCi/g 0.500 0.140 104066

Radium-228 0.662 0.144 0.160 pCi/g 0.0884 104066

Thallium-208 0.197 0.0700 0.0729 pCi/g 0.0704 104066

Thorium-234 0.623 1.15 1.15 U pCi/g 2.00 104066

Uranium-235 0.0340 0.158 0.158 U pCi/g 0.330 104066

Uranium-238 0.623 1.15 1.15 U pCi/g 2.00 104066

Actinium 228 0.662 0.144 0.160 pCi/g 0.0884 104066

Thorium 228 0.486 0.110 0.127 pCi/g 0.114 104066

Bismuth-212 0.339 0.488 0.490 U pCi/g 0.816 104066

Bismuth-214 0.671 0.152 0.167 pCi/g 0.140 104066

Cesium-137 -0.000810 0.0374 0.0374 U pCi/g 0.0700 104066

Lead-210 -0.436 1.89 1.89 U pCi/g 2.19 104066

Lead-212 0.486 0.110 0.127 pCi/g 0.114 104066

Lab ID: Analyzed: Sigma:02/10/14  07:51 230160-5176-15 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-015 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0178 0.171 0.171 U pCi/g 0.302

LOQ MDC

104074

Anly Batch

Lead-214 0.521 0.109 0.122 pCi/g 0.0789 104074

Potassium-40 9.85 1.30 1.64 pCi/g 0.928 104074

Protactinium-231 0.0779 0.803 0.803 U pCi/g 1.42 104074

Radium-226 0.472 0.135 0.144 pCi/g 0.500 0.124 104074

Radium-228 0.304 0.107 0.112 pCi/g 0.0699 104074
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:51 230160-5176-15 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-015 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.138 0.0356 0.0384 pCi/g 0.0171

LOQ MDC

104074

Anly Batch

Thorium-234 0.247 0.416 0.417 U pCi/g 1.42 104074

Uranium-235 0.0274 0.179 0.179 U pCi/g 0.310 104074

Uranium-238 0.247 0.416 0.417 U pCi/g 1.42 104074

Actinium 228 0.304 0.107 0.112 pCi/g 0.0699 104074

Thorium 228 0.365 0.0773 0.0906 pCi/g 0.0905 104074

Bismuth-212 0.167 0.435 0.436 U pCi/g 0.761 104074

Bismuth-214 0.472 0.135 0.144 pCi/g 0.124 104074

Cesium-137 0.00329 0.0357 0.0357 U pCi/g 0.0650 104074

Lead-210 0.498 0.961 0.963 U pCi/g 1.62 104074

Lead-212 0.365 0.0773 0.0906 pCi/g 0.0905 104074

Lab ID: Analyzed: Sigma:02/10/14  07:51 230160-5176-16 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-016 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.130 0.175 0.175 U pCi/g 0.273

LOQ MDC

104072

Anly Batch

Lead-214 0.317 0.0992 0.105 pCi/g 0.142 104072

Potassium-40 10.9 1.48 1.85 pCi/g 0.637 104072

Protactinium-231 0.340 0.475 0.476 U pCi/g 1.61 104072

Radium-226 0.426 0.133 0.140 pCi/g 0.500 0.134 104072

Radium-228 0.323 0.164 0.167 pCi/g 0.294 104072

Thallium-208 0.150 0.0512 0.0535 pCi/g 0.0540 104072

Thorium-234 0.308 0.508 0.509 U pCi/g 1.70 104072

Uranium-235 0.157 0.217 0.217 U pCi/g 0.361 104072

Uranium-238 0.308 0.508 0.509 U pCi/g 1.70 104072

Actinium 228 0.323 0.164 0.167 pCi/g 0.294 104072

Thorium 228 0.367 0.0941 0.105 pCi/g 0.104 104072

Bismuth-212 0.277 0.496 0.497 U pCi/g 0.850 104072

Bismuth-214 0.426 0.133 0.140 pCi/g 0.134 104072

Cesium-137 -0.0154 0.0453 0.0454 U pCi/g 0.0799 104072

Lead-210 -0.175 1.30 1.30 U pCi/g 2.06 104072

Lead-212 0.367 0.0941 0.105 pCi/g 0.104 104072
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:53 230160-5176-17 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-017 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.0305 0.521 0.521 U pCi/g 0.883

LOQ MDC

104073

Anly Batch

Lead-214 0.454 0.128 0.136 pCi/g 0.133 104073

Potassium-40 10.8 1.42 1.80 pCi/g 0.816 104073

Protactinium-231 0.330 0.331 0.333 U pCi/g 1.76 104073

Radium-226 0.486 0.124 0.134 pCi/g 0.500 0.126 104073

Radium-228 0.514 0.158 0.166 pCi/g 0.139 104073

Thallium-208 0.191 0.0484 0.0523 pCi/g 0.0425 104073

Thorium-234 1.38 0.989 0.999 pCi/g 1.37 104073

Uranium-235 0.171 0.206 0.207 U pCi/g 0.322 104073

Uranium-238 1.38 0.989 0.999 pCi/g 1.37 104073

Actinium 228 0.514 0.158 0.166 pCi/g 0.139 104073

Thorium 228 0.463 0.103 0.119 pCi/g 0.107 104073

Bismuth-212 0.232 0.452 0.453 U pCi/g 0.780 104073

Bismuth-214 0.486 0.124 0.134 pCi/g 0.126 104073

Cesium-137 -0.00230 0.0403 0.0403 U pCi/g 0.0740 104073

Lead-210 -0.527 2.91 2.91 U pCi/g 2.07 104073

Lead-212 0.463 0.103 0.119 pCi/g 0.107 104073

Lab ID: Analyzed: Sigma:02/10/14  07:54 230160-5176-18 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-018 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.202 0.304 0.306 U pCi/g 0.506

LOQ MDC

104071

Anly Batch

Lead-214 0.855 0.126 0.154 pCi/g 0.121 104071

Potassium-40 11.0 1.38 1.78 pCi/g 0.620 104071

Protactinium-231 -0.0144 0.0431 0.0431 U pCi/g 1.55 104071

Radium-226 0.678 0.162 0.177 pCi/g 0.500 0.148 104071

Radium-228 0.391 0.134 0.140 pCi/g 0.248 104071

Thallium-208 0.189 0.0594 0.0625 pCi/g 0.0539 104071

Thorium-234 1.20 1.19 1.19 U pCi/g 1.56 104071

Uranium-235 0.130 0.194 0.195 U pCi/g 0.317 104071

Uranium-238 1.20 1.19 1.19 U pCi/g 1.56 104071

Actinium 228 0.391 0.134 0.140 pCi/g 0.248 104071

Thorium 228 0.361 0.124 0.132 pCi/g 0.137 104071

Bismuth-212 0.000 0.440 0.440 U pCi/g 0.996 104071

Bismuth-214 0.678 0.162 0.177 pCi/g 0.148 104071
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:54 230160-5176-18 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-018 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00682 0.0358 0.0358 U pCi/g 0.0649

LOQ MDC

104071

Anly Batch

Lead-210 1.47 1.22 1.23 U pCi/g 1.77 104071

Lead-212 0.361 0.124 0.132 pCi/g 0.137 104071

Lab ID: Analyzed: Sigma:02/10/14  07:52 230160-5176-19 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-019 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.326 0.445 0.447 U pCi/g 0.735

LOQ MDC

104064

Anly Batch

Lead-214 1.18 0.165 0.205 pCi/g 0.143 104064

Potassium-40 13.7 1.80 2.28 pCi/g 0.631 104064

Protactinium-231 0.165 0.351 0.351 U pCi/g 2.36 104064

Radium-226 1.22 0.229 0.261 pCi/g 0.500 0.162 104064

Radium-228 0.582 0.180 0.190 pCi/g 0.263 104064

Thallium-208 0.209 0.0637 0.0673 pCi/g 0.0491 104064

Thorium-234 0.639 1.17 1.17 U pCi/g 2.01 104064

Uranium-235 0.112 0.167 0.168 U pCi/g 0.442 104064

Uranium-238 0.639 1.17 1.17 U pCi/g 2.01 104064

Actinium 228 0.582 0.180 0.190 pCi/g 0.263 104064

Thorium 228 0.611 0.116 0.140 pCi/g 0.133 104064

Bismuth-212 0.238 0.663 0.664 U pCi/g 1.16 104064

Bismuth-214 1.22 0.229 0.261 pCi/g 0.162 104064

Cesium-137 -0.0163 0.0588 0.0588 U pCi/g 0.104 104064

Lead-210 -0.274 1.80 1.80 U pCi/g 2.07 104064

Lead-212 0.611 0.116 0.140 pCi/g 0.133 104064

Lab ID: Analyzed: Sigma:02/10/14  07:53 230160-5176-20 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-020 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.233 0.362 0.363 U pCi/g 0.603

LOQ MDC

104065

Anly Batch

Lead-214 0.715 0.136 0.155 pCi/g 0.127 104065

Potassium-40 12.4 1.78 2.19 pCi/g 0.752 104065

Protactinium-231 0.450 0.740 0.742 U pCi/g 1.65 104065

Radium-226 0.651 0.178 0.190 pCi/g 0.500 0.152 104065

Radium-228 0.359 0.152 0.156 pCi/g 0.300 104065
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:53 230160-5176-20 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-020 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.173 0.0524 0.0554 pCi/g 0.0476

LOQ MDC

104065

Anly Batch

Thorium-234 0.449 0.473 0.476 U pCi/g 1.97 104065

Uranium-235 0.132 0.244 0.244 U pCi/g 0.446 104065

Uranium-238 0.449 0.473 0.476 U pCi/g 1.97 104065

Actinium 228 0.359 0.152 0.156 pCi/g 0.300 104065

Thorium 228 0.516 0.130 0.146 pCi/g 0.130 104065

Bismuth-212 0.184 0.601 0.601 U pCi/g 1.07 104065

Bismuth-214 0.651 0.178 0.190 pCi/g 0.152 104065

Cesium-137 -0.00000629 0.0499 0.0499 U pCi/g 0.0930 104065

Lead-210 0.617 1.20 1.20 U pCi/g 2.16 104065

Lead-212 0.516 0.130 0.146 pCi/g 0.130 104065
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-99812/1-A Actinium-227 -0.003063 U pCi/g

MB 160-99812/1-A Lead-214 -0.04387 U pCi/g

MB 160-99812/1-A Potassium-40 0.1257 U pCi/g

MB 160-99812/1-A Protactinium-231 0.2145 U pCi/g

MB 160-99812/1-A Radium-226 0.02810 U pCi/g

MB 160-99812/1-A Radium-228 0.003493 U pCi/g

MB 160-99812/1-A Thallium-208 0.006384 U pCi/g

MB 160-99812/1-A Thorium-234 -0.2890 U pCi/g

MB 160-99812/1-A Uranium-235 -0.03108 U pCi/g

MB 160-99812/1-A Uranium-238 -0.2890 U pCi/g

MB 160-99812/1-A Actinium 228 0.003493 U pCi/g

MB 160-99812/1-A Thorium 228 -0.04760 U pCi/g

MB 160-99812/1-A Bismuth-212 0.06659 U pCi/g

MB 160-99812/1-A Bismuth-214 0.02810 U pCi/g

MB 160-99812/1-A Cesium-137 0.002540 U pCi/g

MB 160-99812/1-A Lead-210 -0.8800 U pCi/g

MB 160-99812/1-A Lead-212 -0.04760 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-99812/2-A Americium-241 97.5 98.61 pCi/g 101 87 116

-LCS 160-99812/2-A Cesium-137 31.3 31.39 pCi/g 100 87 120

-LCS 160-99812/2-A Cobalt-60 23.3 22.72 pCi/g 98 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5176-1 Actinium-227 0.0788 -0.1902 U pCi/g 483 0.50 1.31 1

160-5176-1 Lead-214 0.479 0.4702 pCi/g 2 0.04 0.12 1

160-5176-1 Potassium-40 9.43 10.38 pCi/g 10 0.28 0.78 1

160-5176-1 Protactinium-231 0.0924 0.2521 U pCi/g 93 0.13 0.36 1

160-5176-1 Radium-226 0.462 0.4841 pCi/g 5 0.09 0.25 1

160-5176-1 Radium-228 0.372 0.3405 pCi/g 9 0.11 0.32 1

160-5176-1 Thallium-208 0.177 0.1606 pCi/g 10 0.14 0.40 1

160-5176-1 Thorium-234 0.257 0.8525 U pCi/g 107 0.53 1.44 1

160-5176-1 Uranium-235 0.142 0.05285 U pCi/g 92 0.33 0.93 1

160-5176-1 Uranium-238 0.257 0.8525 U pCi/g 107 0.53 1.44 1

160-5176-1 Actinium 228 0.372 0.3405 pCi/g 9 0.11 0.32 1

160-5176-1 Thorium 228 0.335 0.3584 pCi/g 7 0.12 0.32 1

160-5176-1 Bismuth-212 0.000 0.2957 U pCi/g 200 0.35 0.98 1

160-5176-1 Bismuth-214 0.462 0.4841 pCi/g 5 0.09 0.25 1
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Prep Batch: 99812

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5176-1 Cesium-137 0.0122 0.006887 U pCi/g 56 0.07 0.20 1

160-5176-1 Lead-210 1.72 -0.01588 U pCi/g 204 0.90 2.44 1

160-5176-1 Lead-212 0.335 0.3584 pCi/g 7 0.12 0.32 1

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L01/20/14  13:1699812

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99812/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99812/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
001

46.2 g 420.9 g 374.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
001

46.2 g 420.9 g 374.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
002

45.5 g 432.2 g 386.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
003

45.8 g 429.8 g 384 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
004

46.0 g 420.2 g 374.2 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
005

45.9 g 418.3 g 372.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
006

46.2 g 431.8 g 385.6 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
007

46.0 g 432.4 g 386.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
008

45.8 g 426.1 g 380.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
009

46.2 g 395.6 g 349.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
010

46.1 g 418.1 g 372 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
011

45.9 g 427.3 g 381.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
012

45.7 g 411.8 g 366.1 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
013

45.8 g 394.5 g 348.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
014

46.1 g 426.4 g 380.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-14 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
015

46.1 g 430.9 g 384.8 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
016

45.8 g 425.7 g 379.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
017

45.7 g 435.2 g 389.5 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
018

45.8 g 436.2 g 390.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-18 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L01/20/14  13:1699812

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

TI12-233-SU3FSS-
019

46.2 g 397.9 g 351.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
020

46.3 g 431.2 g 384.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-20 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99812/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99812/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
001

160-5176-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
001

160-5176-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
002

160-5176-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
003

160-5176-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
004

160-5176-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
005

160-5176-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
006

160-5176-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
007

160-5176-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
008

160-5176-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
009

160-5176-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
010

160-5176-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
011

160-5176-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
012

160-5176-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
013

160-5176-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
014

160-5176-A-14 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L01/20/14  13:1699812

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU3FSS-
015

160-5176-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
016

160-5176-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
017

160-5176-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
018

160-5176-A-18 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
019

160-5176-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
020

160-5176-A-20 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99826/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
021

46.0 g 414.9 g 368.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
021

46.0 g 414.9 g 368.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
022

45.9 g 400.4 g 354.5 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
023

45.6 g 404.3 g 358.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
024

46.0 g 397.2 g 351.2 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
025

45.5 g 424.2 g 378.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
026

46.1 g 438.9 g 392.8 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
027

45.9 g 426.8 g 380.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
028

46.0 g 427.3 g 381.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
029

46.0 g 347.3 g 301.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
030

46.0 g 409.4 g 363.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-30 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99826/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
021

160-5176-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
021

160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
022

160-5176-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
023

160-5176-A-23 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU3FSS-
024

160-5176-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
025

160-5176-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
026

160-5176-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
027

160-5176-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
028

160-5176-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
029

160-5176-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
030

160-5176-A-30 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 4_Gamma_20140362 
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_MB 160-99812~1-A 
             Detector: Ge 4 SN/181        
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: MB 160-99812~1-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:46        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:46:48     Real Time: 1803   sec
        Analysis Time: 2/10/2014 03:17        Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 4_2014-02-08_0605.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.083E+00           79.4     1.654E+00    1.657E+00    5.643E+00
NA-22      0.000E+00         1000.0     1.435E-01    1.435E-01    1.057E+00
K-40       1.354E+00          262.9     3.560E+00    3.561E+00    1.805E+01
Sc-46      0.000E+00          707.1     1.052E-01    1.052E-01    7.757E-01
CR-51      4.955E-01          492.8     2.442E+00    2.442E+00    9.120E+00
MN-54     -1.804E-01          205.2     3.702E-01    3.703E-01    1.407E+00
FE-59      0.000E+00          707.1     2.233E-01    2.233E-01    1.646E+00
Co-56      0.000E+00          577.4     1.010E-01    1.010E-01    1.633E+00
CO-57     -1.110E-01          144.3     1.602E-01    1.603E-01    5.690E-01
CO-58      0.000E+00         1000.0     1.383E-01    1.383E-01    2.034E+00
CO-60      0.000E+00          707.1     1.491E-01    1.491E-01    2.989E+00
ZN-65      0.000E+00         1000.0     2.526E-01    2.526E-01    6.363E+00
NB-94     -2.918E-01          151.6     4.425E-01    4.428E-01    1.598E+00
ZR-95      0.000E+00         1000.0     2.383E-01    2.383E-01    1.242E+00
NB-95     -1.874E-02         1884.0     3.530E-01    3.530E-01    1.407E+00
RU-103    -7.284E-02          400.2     2.915E-01    2.915E-01    1.123E+00
RH-106     7.451E-01          394.3     2.938E+00    2.939E+00    1.147E+01
AG-108M   -3.296E-02          280.5     9.244E-02    9.246E-02    1.004E+00
AG-110M   -2.545E-01          215.0     5.473E-01    5.474E-01    2.080E+00
SN-113     0.000E+00         1000.0     1.172E-01    1.172E-01    1.025E+00
SB-124     2.065E-01          131.8     2.720E-01    2.722E-01    1.131E+00
SB-125     1.657E-01          442.4     7.327E-01    7.328E-01    2.864E+00
I-131      2.028E-01          102.3     2.075E-01    2.078E-01    1.261E+00
Gd-153    -5.068E-02          728.5     3.692E-01    3.692E-01    1.406E+00
Ga-68      2.016E+00          566.8     1.143E+01    1.143E+01    4.829E+01
Tc-99m    -1.142E-01          149.8     1.711E-01    1.712E-01    6.077E-01
BA-133     8.355E-02          267.5     2.235E-01    2.235E-01    1.306E+00
CS-134    -7.081E-02          305.0     2.160E-01    2.160E-01    1.381E+00
CS-137     2.736E-02         1383.0     3.785E-01    3.785E-01    1.496E+00
CE-139    -1.198E-01          153.7     1.842E-01    1.845E-01    6.604E-01
Ba-140     3.137E-02         2532.0     7.943E-01    7.943E-01    3.364E+00
La-140     5.621E-02          404.8     2.275E-01    2.275E-01    1.348E+00
CE-141     0.000E+00         1000.0     1.614E-01    1.614E-01    1.081E+00
CE-144    -2.026E-02         4994.0     1.012E+00    1.012E+00    3.903E+00
PM-144     2.337E-01           85.4     1.996E-01    1.999E-01    1.431E+00
EU-152     7.021E-01          145.3     1.020E+00    1.020E+00    3.087E+00
EU-154     4.370E-01           80.6     3.522E-01    3.529E-01    1.381E+01
EU-155     2.693E-01          152.0     4.094E-01    4.096E-01    1.517E+00
HF-181     7.269E-02          121.7     8.849E-02    8.857E-02    1.029E+00
Ta-182    -1.002E+00          160.8     1.612E+00    1.613E+00    5.917E+00
Hg-203     1.108E-01          206.3     2.286E-01    2.287E-01    8.466E-01
TL-208     6.878E-02          296.4     2.039E-01    2.039E-01    1.188E+00
pm-146     4.621E-02          345.3     1.595E-01    1.596E-01    4.137E+00
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y-88       0.000E+00          707.1     1.132E-01    1.133E-01    8.346E-01
Cd-113m    2.393E+03          131.7     3.153E+03    3.157E+03    1.129E+04
Cd-109    -1.083E+00          342.6     3.709E+00    3.709E+00    1.361E+01
PB-210    -9.480E+00          214.8     2.036E+01    2.037E+01    3.321E+01
PB-212    -5.128E-01        24040.0     1.233E+02    1.233E+02    1.932E+00
PB-214    -4.726E-01          151.3     7.152E-01    7.156E-01    2.562E+00
BI-207     1.257E-01          195.9     2.462E-01    2.463E-01    9.468E-01
BI-212     7.174E-01          407.7     2.925E+00    2.925E+00    1.233E+01
BI-214     3.027E-01          224.5     6.796E-01    6.798E-01    2.564E+00
BI-210M    0.000E+00         1000.0     3.098E-01    3.098E-01    1.930E+00
RA-224     0.000E+00         1000.0     4.095E+00    4.095E+00    1.842E+01
AC-228     3.763E-02         2965.0     1.116E+00    1.116E+00    4.660E+00
TH-227    -3.300E-02          245.6     8.105E-02    8.107E-02    5.897E+00
TH-229     9.225E-01          281.4     2.596E+00    2.597E+00    1.528E+01
TH-234    -3.114E+00          275.6     8.582E+00    8.583E+00    2.179E+01
PA-231     2.311E+00          289.0     6.678E+00    6.679E+00    2.518E+01
PA-233    -1.712E-01          207.1     3.546E-01    3.547E-01    2.312E+00
PA-234    -4.574E-02          264.0     1.208E-01    1.208E-01    2.344E+00
PA-234M    1.416E+01          216.4     3.064E+01    3.065E+01    2.441E+02
U-235     -3.348E-01          373.4     1.250E+00    1.250E+00    4.624E+00
AM-241    -5.826E-03         8150.0     4.749E-01    4.749E-01    1.807E+00
Np-237     2.950E-02         3441.0     1.015E+00    1.015E+00    3.828E+00
Ir-192     1.434E-01          118.6     1.700E-01    1.702E-01    1.124E+00
Cs-136     2.249E-01           70.3     1.580E-01    1.586E-01    1.310E+00
Np-239    -3.352E-01          167.4     5.610E-01    5.614E-01    2.018E+00
Nd-147     1.029E+00          134.5     1.385E+00    1.386E+00    5.290E+00
-----------------------------------------------------------------------------
Total      2.423E+03

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Sample description                                             
      99812_Gamma_MB 160-99812~1-A                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140362.An1

 Acquisition information
        Start time:                 2/10/2014 2:46:48 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

Page 149 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:46:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-02-08_0605.PBC
                                                 2/8/2014 6:05:58 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.66    46.53        36.        -9.    -0.005    69.14   0.800s
 TH-227    199.45    49.98        16.         1.     0.001   392.23   0.803s
 TH-234    252.01    63.13        28.        -4.    -0.002    59.08   0.816s
 BA-133    323.60    81.04        11.         1.     0.000   809.10   0.832s
 EU-155    338.48    84.76         9.         1.     0.000   785.76   0.837s
 Cd-109    351.48    88.01        17.        -2.    -0.001   342.62   0.839s
 Nd-147    364.82    91.35        23.        -5.    -0.003   132.63   0.841s
 TH-234    368.91    92.37        30.        -7.    -0.004    48.75   0.843 
 AC-228    372.37    93.23        15.         6.     0.003   104.36   0.843s
 Gd-153    394.82    98.85        11.        -1.     0.000   728.47   0.847s
 Np-239    397.36    99.49        13.        -2.    -0.001   279.12   0.849s
 Gd-153    410.78   102.84         8.        -2.    -0.001   189.88   0.853s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    421.41   105.50         6.         3.     0.001   152.04   0.854s
 Np-239    425.67   106.57        14.        -3.    -0.002   167.36   0.855s
 EU-152    486.89   121.88        20.        -5.    -0.003   125.14   0.870s
 CO-57     486.70   121.83        16.        -4.    -0.002   144.31   0.870s
 EU-154    493.48   123.53         7.         6.     0.003    80.60   0.871s
 PA-234    520.08   130.18        11.        -2.    -0.001   264.00   0.878s
 HF-181    529.26   132.48         9.         4.     0.002   121.73   0.880s
 Tc-99m    562.01   140.67        17.        -4.    -0.002   149.80   0.887s
 U-235     574.15   143.71        15.        -2.    -0.001   373.41   0.890s
 Ba-140    649.68   162.60        13.        -2.    -0.001   219.95   0.907s
 U-235     649.61   162.58        10.        -2.    -0.001   231.56   0.908s
 CE-139    667.35   167.02        13.        -4.    -0.002   153.73   0.910s
 TH-229    842.58   210.84        10.         2.     0.001   281.44   0.951s
 TH-227    944.31   236.29        15.        -2.    -0.001   295.68   0.974s
 PB-214    967.64   242.12        13.         2.     0.001   279.87   0.979s
 EU-152    976.68   244.38        10.         1.     0.001   436.25   0.982s
 Cd-113m  1051.41   263.07        10.         4.     0.002   131.74   0.999s
 TL-208   1108.04   277.23        10.         2.     0.001   296.44   1.011s
 Hg-203   1115.23   279.03        10.         2.     0.001   206.31   1.013s
 I-131    1130.27   282.79        11.        -2.    -0.001   209.64   1.018s
 Ir-192   1178.80   294.93         9.         4.     0.002   118.56   1.028s
 PB-212   1200.90   300.46        16.        -2.    -0.001   293.92   1.032 
 PA-231   1201.07   300.50        17.        -2.    -0.001   292.47   1.032 
 PA-233   1197.58   299.63        12.         1.     0.000   558.43   1.032s
 PA-231   1210.55   302.87         9.         2.     0.001   289.00   1.034s
 BA-133   1210.51   302.86         9.         2.     0.001   267.46   1.034s
 BI-210M  1216.42   304.34        11.        -2.    -0.001   242.75   1.036s
 PA-233   1247.85   312.20        12.        -2.    -0.001   207.12   1.043s
 CR-51    1279.17   320.03        14.         1.     0.001   492.81   1.050s
 La-140   1315.83   329.20        12.         1.     0.000   773.71   1.058s
 Cs-136   1364.10   341.27        12.         1.     0.000   747.56   1.068s
 EU-152   1373.29   343.57        10.         2.     0.001   256.38   1.071s
 HF-181   1389.93   347.73        11.        -4.    -0.002   123.27   1.073s
 PB-214   1407.69   352.17        13.        -4.    -0.002   151.33   1.078s
 I-131    1454.78   363.95        15.        -1.    -0.001   456.51   1.089s
 SB-125   1711.87   428.23         7.         1.     0.000   442.35   1.146s
 AG-108M  1734.85   433.98         8.        -1.    -0.001   280.45   1.151s
 pm-146   1803.22   451.08         5.         1.     0.001   345.30   1.169s
 SB-125   1854.10   463.80        10.        -2.    -0.001   209.23   1.177s
 Ir-192   1868.15   467.31        10.        -3.    -0.002   171.79   1.181s
 PM-144   1907.69   477.20         3.         3.     0.002    85.42   1.189s
 BE-7     1907.69   477.20         2.         4.     0.002    79.41   1.189s
 La-140   1947.58   487.17         7.         1.     0.001   404.78   1.198s
 RU-103   1987.44   497.14         8.        -1.    -0.001   400.20   1.206s
 RH-106   2045.98   511.78        19.         3.     0.002   227.61   1.219s
 Nd-147   2123.18   531.08         3.         2.     0.001   134.54   1.236s
 CS-134   2275.32   569.12         6.         1.     0.000   696.83   1.269s
 PA-234   2278.78   569.98         7.         0.     0.000   887.34   1.269s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   2275.36   569.13         5.         2.     0.001   195.85   1.270s
 CS-134   2422.00   605.79        10.        -2.    -0.001   305.04   1.300s
 BI-214   2439.36   610.13         7.         2.     0.001   224.48   1.304s
 RU-103   2427.58   607.18         6.         1.     0.000   597.33   1.305s
 AG-108M  2460.87   615.51         5.         0.     0.000   980.82   1.308s
 PM-144   2468.91   617.52         7.        -2.    -0.001   258.16   1.311s
 RH-106   2485.54   621.67         7.         1.     0.001   394.34   1.315s
 I-131    2548.08   637.31         3.         3.     0.002   102.35   1.327s
 PM-144   2787.51   697.17         9.         1.     0.001   328.06   1.378s
 NB-94    2808.63   702.45        11.        -3.    -0.002   151.64   1.383s
 EU-154   2908.60   727.44         3.         0.     0.000   589.79   1.401s
 ZR-95    2899.20   725.09         5.        -1.    -0.001   249.64   1.401s
 BI-212   2905.73   726.72         3.         1.     0.000   407.66   1.404s
 AG-110M  3056.30   764.36        10.        -2.    -0.001   213.77   1.435s
 PA-234M  3065.54   766.67         6.         2.     0.001   216.41   1.437s
 EU-152   3115.21   779.08         4.         2.     0.001   145.26   1.448s
 CS-134   3183.27   796.10         4.        -1.    -0.001   256.93   1.462s
 MN-54    3335.19   834.07         6.        -2.    -0.001   205.23   1.494s
 TL-208   3441.57   860.66         9.        -1.    -0.001   306.59   1.516s
 PA-234   3513.31   878.59        12.        -5.    -0.003   114.45   1.532s
 AG-110M  3539.06   885.03         6.        -2.    -0.001   215.02   1.536s
 PA-234   3778.20   944.80         4.        -1.     0.000   459.63   1.586s
 EU-152   3853.38   963.59         8.        -2.    -0.001   198.82   1.601s
 EU-154   4019.10  1005.01         5.         2.     0.001   215.35   1.634s
 Cs-136   4192.08  1048.24         2.         4.     0.002    70.26   1.669s
 Ga-68    4308.79  1077.40         3.         0.     0.000   566.84   1.692s
 Ta-182   4491.45  1123.05         8.        -3.    -0.002   160.83   1.728s
 K-40     5844.51  1461.11         4.         1.     0.000    57.72   1.991s
 SB-124   6768.96  1692.03         1.         2.     0.001   131.76   2.161s
 Co-56    7088.99  1771.95         5.        -1.    -0.001   287.68   2.219s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.0828E+00                                      5.31E+01             
                           477.60 2.083E+00 &(  5.643E+00 7.94E+01 1.05E+01 G  
 
K-40     N   1.3544E+00                                      4.66E+11             
                          1460.83 1.354E+00 ?(P 1.805E+01 5.77E+01 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   4.9550E-01                                      2.77E+01             
                           320.08 4.955E-01 ?(  9.120E+00 4.93E+02 9.94E+00 G  
 
MN-54    C  -1.8039E-01                                      3.12E+02             
                           834.85-1.804E-01 ?(  1.407E+00 2.05E+02 1.00E+02 G  
 
CO-57    C  -1.1103E-01                                      2.72E+02             
                           122.06-1.110E-01 ?(  5.690E-01 1.44E+02 8.56E+01 G  
                           136.47 0.000E+00 +   6.176E+00 1.00E+03 1.07E+01 G  
 
NB-94    I  -2.9181E-01                                      7.41E+06             
                           702.63-2.918E-01 ?(  1.598E+00 1.52E+02 9.79E+01 G  
                           871.10 0.000E+00 +   7.628E-01 1.00E+03 9.99E+01 G  
 
NB-95    I  -1.8736E-02                                      6.40E+01             
                           765.79-1.874E-02 %(  1.407E+00 1.88E+03 9.98E+01 G  
 
RU-103   I  -7.2844E-02                                      3.93E+01             
                           497.05-7.284E-02 ?(  1.123E+00 4.00E+02 9.09E+01 G  
                           610.30 8.146E-01 &   1.927E+01 5.97E+02 5.75E+00 GA 
 
RH-106   I   7.4513E-01                                      3.74E+02             
                           621.92 7.451E-01 ?(  1.147E+01 3.94E+02 9.93E+00 G  
                          1050.36 0.000E+00 -   1.375E+02 1.00E+03 1.56E+00 G  
                           511.86 9.162E-01 ?   7.524E+00 2.28E+02 2.00E+01 GA 
 
AG-108M  C  -3.2963E-02                                      1.53E+05             
                           433.94-9.407E-02 ?(  1.004E+00 2.80E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.964E+00 1.00E+03 9.08E+01 G  
                           614.28 2.857E-02 ?(  1.141E+00 9.81E+02 8.98E+01 G  
 
AG-110M  F  -2.5453E-01                                      2.50E+02             
                           884.68-2.545E-01 ?(  2.080E+00 2.15E+02 7.27E+01 G  
                           657.76 9.157E-03 %   1.291E+00 3.52E+03 9.46E+01 G  
                           937.49 0.000E+00 +   2.361E+00 1.00E+03 3.44E+01 G  
                          1384.30 0.000E+00 +   4.675E+00 1.00E+03 2.43E+01 G  
                           763.94-9.285E-01 +   7.338E+00 2.14E+02 2.23E+01 G  
 
SB-124   F   2.0645E-01                                      6.02E+01             
                           602.73 5.756E-03 %(  1.131E+00 4.87E+03 9.83E+01 G  
                          1690.98 6.191E-01 ?(  3.196E+00 1.32E+02 4.78E+01 G  
                           722.79 3.532E-02 %   9.866E+00 6.59E+03 1.08E+01 G  
 
SB-125   I   1.6565E-01                                      1.01E+03             
                           427.88 1.656E-01 ?(  2.864E+00 4.42E+02 2.96E+01 G  
                           600.50 0.000E+00 -   5.944E+00 1.00E+03 1.79E+01 G  
                           635.89 1.644E-01 %   9.399E+00 1.40E+03 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37-1.288E+00 &   9.988E+00 2.09E+02 1.05E+01 G  
 
I-131    I   2.0279E-01                                      8.02E+00             
                           364.48-7.426E-02 ?(  1.261E+00 4.57E+02 8.17E+01 G  
                           284.30-1.580E+00 +   1.218E+01 2.10E+02 6.14E+00 G  
                           636.97 3.360E+00 ?(  1.238E+01 1.02E+02 7.17E+00 G  
 
Gd-153   F  -5.0683E-02                                      2.42E+02             
                            97.50-5.068E-02 ?(  1.406E+00 7.28E+02 3.00E+01 G  
                           103.20-2.381E-01 +   1.679E+00 1.90E+02 2.18E+01 G  
 
Ga-68    C   2.0164E+00                                      4.71E-02             
                          1077.40 2.016E+00 ?(  4.829E+01 5.67E+02 3.30E+00 G  
 
Tc-99m   I  -1.1420E-01                                      2.51E-01             
                           140.51-1.142E-01 ?(  6.077E-01 1.50E+02 8.93E+01 G  
 
BA-133   F   8.3551E-02                                      3.85E+03             
                           356.00-7.451E-03 &(  1.306E+00 4.46E+03 6.20E+01 G  
                           302.85 3.916E-01 &(  3.940E+00 2.67E+02 1.83E+01 G  
                           383.84 1.268E-01 %   9.937E+00 2.01E+03 8.94E+00 GA 
                            80.99 4.296E-02 &   1.326E+00 8.09E+02 3.41E+01 GA 
 
CS-134   I  -7.0806E-02                                      7.54E+02             
                           604.71-1.207E-01 ?(  1.381E+00 3.05E+02 9.76E+01 G  
                           795.87-1.327E-01 +   1.353E+00 2.57E+02 8.55E+01 G  
                           569.32 2.459E-01 ?(  6.807E+00 6.97E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.713E+01 1.00E+03 8.69E+00 G  
                           563.24-9.509E-02 %   1.124E+01 2.86E+03 8.35E+00 G  
 
CS-137   I   2.7363E-02                                      1.10E+04             
                           661.66 2.736E-02 %(  1.496E+00 1.38E+03 8.52E+01 G  
 
CE-139   F  -1.1982E-01                                      1.38E+02             
                           165.85-1.198E-01 ?(  6.604E-01 1.54E+02 7.99E+01 G  
 
Ba-140   I   3.1367E-02                                      1.28E+01             
                           537.26 3.137E-02 %(  3.364E+00 2.53E+03 2.44E+01 G  
                           162.66-1.047E+00 +   8.417E+00 2.20E+02 6.22E+00 G  
                           304.85 0.000E+00 -   2.212E+01 1.00E+03 4.29E+00 G  
 
La-140   I   5.6210E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.348E+00 1.00E+03 9.54E+01 G  
                           487.02 1.339E-01 ?(  2.106E+00 4.05E+02 4.55E+01 G  
                           328.76 1.463E-01 &(  4.294E+00 7.74E+02 2.03E+01 G  
                           815.77-4.405E-03 %   6.709E+00 3.84E+04 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I  -2.0256E-02                                      2.85E+02             
                           133.54-2.026E-02 %(  3.903E+00 4.99E+03 1.11E+01 G  
 
PM-144   C   2.3365E-01                                      3.63E+02             
                           696.54 1.148E-01 ?(  1.431E+00 3.28E+02 9.90E+01 G  
                           618.06-1.179E-01 +   1.164E+00 2.58E+02 9.91E+01 G  
                           476.81 5.138E-01 ?(  1.526E+00 8.54E+01 4.20E+01 G  
 
EU-152   F   7.0206E-01                                      4.94E+03             
                           344.29 3.216E-01 &(  3.087E+00 2.56E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   6.885E+00 1.00E+03 1.36E+01 G  
                           121.78-4.310E-01 +   1.886E+00 1.25E+02 2.86E+01 G  
                           778.92 1.594E+00 ?(  8.726E+00 1.45E+02 1.29E+01 G  
                           964.11-1.690E+00 +   1.250E+01 1.99E+02 1.46E+01 G  
                           244.69 5.091E-01 ?(  8.431E+00 4.36E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   5.487E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   4.3698E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  1.381E+01 1.00E+03 1.23E+01 G  
                           123.10 3.138E-01  (  8.616E-01 8.06E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   3.003E+00 1.00E+03 3.52E+01 G  
                           723.36-1.722E-01 +   4.405E+00 5.90E+02 2.02E+01 G  
                          1004.77 1.014E+00 ?(  8.436E+00 2.15E+02 1.80E+01 G  
                           996.33 0.000E+00 -   1.916E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   2.6925E-01                                      1.81E+03             
                           105.31 2.693E-01 ?(  1.517E+00 1.52E+02 2.12E+01 G  
                            86.54 4.318E-02 &   1.311E+00 7.86E+02 3.07E+01 G  
 
HF-181   F   7.2691E-02                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.029E+00 1.00E+03 8.05E+01 G  
                           133.02 2.078E-01 &(  9.039E-01 1.22E+02 4.33E+01 G  
                           345.83-1.344E+00 +   5.880E+00 1.23E+02 1.51E+01 G  
                           136.30 0.000E+00 -   1.110E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -1.0022E+00                                      1.14E+02             
                          1121.30-1.002E+00 ?(  5.917E+00 1.61E+02 3.49E+01 G  
                          1221.41 0.000E+00 +   3.773E+00 1.00E+03 2.70E+01 G  
                          1189.05 0.000E+00 +   1.579E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F   1.1079E-01                                      4.66E+01             
                           279.20 1.108E-01 &(  8.466E-01 2.06E+02 8.15E+01 G  
 
TL-208   N   6.8781E-02                                      6.98E+02             
                           583.02 0.000E+00 ?(  1.188E+00 1.00E+03 8.45E+01 G  
                           277.28 9.899E-01 ?(  1.103E+01 2.96E+02 6.31E+00 G  
                           860.56-1.174E+00 +   1.364E+01 3.07E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C   4.6207E-02                                      2.02E+03             
                           747.16 0.000E+00 ?(  4.137E+00 1.00E+03 3.40E+01 G  
                           735.72 0.000E+00 ?(  9.669E+00 1.00E+03 2.25E+01 G  
                           453.88 8.637E-02 ?(  1.187E+00 3.45E+02 6.50E+01 G  
 
Cd-113m      2.3932E+03                                      5.33E+03             
                           263.70 2.393E+03 ?(  1.129E+04 1.32E+02 6.00E-03   K
 
Cd-109   F  -1.0825E+00                                      4.53E+02             
                            88.04-1.082E+00 ?(  1.361E+01 3.43E+02 3.79E+00 G  
 
PB-210   N  -9.4804E+00                                      8.14E+03             
                            46.54-9.480E+00 ?(P 3.321E+01 6.91E+01 4.25E+00 G  
 
PB-212   N  -5.1283E-01                                      6.98E+02             
                           238.63-5.128E-01 %(P 1.932E+00 1.21E+04 4.33E+01 G  
                           300.03-2.593E+00 &   2.790E+01 2.94E+02 3.28E+00 GA 
 
PB-214   N  -4.7263E-01                                      5.84E+05             
                           351.93-4.726E-01 ?(  2.562E+00 1.51E+02 3.76E+01 G  
                           295.09 0.000E+00 +   4.792E+00 1.00E+03 1.93E+01 G  
                           242.00 9.055E-01 ?   9.371E+00 2.80E+02 7.43E+00 GA 
 
BI-207   C   1.2569E-01                                      1.18E+04             
                           569.70 1.257E-01 ?(  9.468E-01 1.96E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   2.926E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   7.1740E-01                                      6.98E+02             
                           727.17 7.174E-01 ?(  1.233E+01 4.08E+02 7.55E+00 G  
                           785.42 0.000E+00 -   1.145E+02 1.00E+03 1.28E+00 GA 
 
BI-214   N   3.0274E-01                                      5.84E+05             
                           609.31 3.027E-01 &(  2.564E+00 2.24E+02 4.61E+01 G  
                          1120.29 0.000E+00 -   2.574E+01 1.00E+03 1.51E+01 G  
                          1764.49 0.000E+00 -   9.119E+00 1.00E+03 1.54E+01 G  
 
AC-228   N   3.7630E-02                                      2.10E+03             
                           911.07 3.763E-02 %(  4.660E+00 2.97E+03 2.90E+01 G  
                           968.97 0.000E+00 -   4.780E+00 1.00E+03 1.75E+01 G  
                           338.32-2.047E-03 %   6.343E+00 7.83E+04 1.20E+01 G  
                            93.35 2.399E+00 @   8.692E+00 1.04E+02 5.56E+00 XA 
 
TH-227   N  -3.2999E-02                                      7.95E+03             
                           235.97-5.423E-01 &(  5.897E+00 2.96E+02 1.23E+01 G  
                            50.14 7.501E-01 ?(  1.086E+01 3.92E+02 8.00E+00 G  
                           256.24 0.000E+00 &   1.060E+01 1.00E+03 7.00E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   9.2245E-01                                      2.68E+06             
                           193.51 3.327E-01 %(  1.528E+01 1.23E+03 4.40E+00 G  
                           210.85 1.790E+00 &(  1.888E+01 2.81E+02 2.99E+00 G  
 
TH-234   N  -3.1138E+00                                      1.63E+12             
                            63.29-3.114E+00  (P 2.179E+01 5.91E+01 3.81E+00 G  
                            92.59-2.811E+00 + P 1.178E+01 4.88E+01 5.58E+00 G  
 
PA-231   N   2.3105E+00                                      1.20E+07             
                           302.65 2.311E+00 &(  2.518E+01 2.89E+02 2.88E+00 G  
                           300.07-3.518E+00 &   3.762E+01 2.92E+02 2.46E+00 G  
 
PA-233   C  -1.7121E-01                                      7.82E+08             
                           312.01-3.047E-01 ?(  2.312E+00 2.07E+02 3.60E+01 G  
                           300.18 6.040E-01 ?(  1.278E+01 5.58E+02 6.20E+00 G  
 
PA-234   N  -4.5743E-02                                      1.63E+12             
                           131.29-2.384E-01 ?(  2.344E+00 2.64E+02 1.80E+01 G  
                           946.02-5.172E-01 +   9.774E+00 4.60E+02 1.34E+01 G  
                           569.47 3.772E-01 ?(  1.325E+01 8.87E+02 8.20E+00 G  
                           883.24 0.000E+00 +   8.032E+00 1.00E+03 9.60E+00 G  
                           880.53-8.255E+00 +   3.323E+01 1.14E+02 6.00E+00 GA 
 
PA-234M  N   1.4158E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  2.441E+02 1.00E+03 8.37E-01 G  
                           766.41 5.447E+01 &(  4.491E+02 2.16E+02 2.94E-01 G  
 
U-235    N  -3.3482E-01                                      2.57E+11             
                           143.79-3.348E-01 ?(  4.624E+00 3.73E+02 1.10E+01 G  
                           205.33 2.809E-01 %   1.145E+01 1.06E+03 5.01E+00 G  
                           163.38-1.063E+00 &   9.153E+00 2.32E+02 5.08E+00 G  
 
AM-241   T  -5.8262E-03                                      1.58E+05             
                            59.54-5.826E-03 %(  1.807E+00 8.15E+03 3.59E+01 G  
 
Np-237   F   2.9497E-02                                      2.14E+06             
                            86.49 2.950E-02 %(  3.828E+00 3.44E+03 1.31E+01 G  
 
Ir-192   F   1.4338E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  1.124E+00 1.00E+03 8.70E+01 G  
                           468.06-3.257E-01 +   2.048E+00 1.72E+02 5.18E+01 G  
                           308.44-6.258E-02 %   2.475E+00 1.03E+03 3.18E+01 G  
                           295.95 5.572E-01 &(  2.352E+00 1.19E+02 3.02E+01 G  
 
Cs-136   F   2.2494E-01                                      1.30E+01             
                           818.50 1.334E-02 %(  1.310E+00 2.39E+03 1.00E+02 G  
                          1048.07 5.820E-01 ?(  1.337E+00 7.03E+01 8.00E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage 10
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           340.57 6.708E-02 ?(  1.903E+00 7.48E+02 4.69E+01 G  
 
Np-239   T  -3.3521E-01                                      2.36E+00             
                           103.70 3.034E-02 %   1.308E+00 1.07E+03 2.40E+01 X  
                           106.13-3.352E-01 ?(  2.018E+00 1.67E+02 2.27E+01 G  
                            99.50-2.834E-01 +   2.927E+00 2.79E+02 1.50E+01 X  
 
Nd-147       1.0294E+00                                      1.11E+01             
                           531.00 1.029E+00 ?(  5.290E+00 1.35E+02 1.30E+01 G  
                            91.10-4.484E-01 -   2.078E+00 1.33E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.53        36.        -9.    -0.005    69.14  -9.480E+00  P
 TH-227      49.98        16.         1.     0.001   392.23   7.501E-01   
 TH-234      63.13        28.        -4.    -0.002    59.08  -3.114E+00  P
 BA-133      81.04        11.         1.     0.000   809.10   4.296E-02   
 EU-155      84.76         9.         1.     0.000   785.76   4.318E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage 11
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-109      88.01        17.        -2.    -0.001   342.62  -1.082E+00   
 Nd-147      91.35        23.        -5.    -0.003   132.63  -4.484E-01   
 TH-234      92.37        30.        -7.    -0.004    48.75  -2.811E+00  P
 AC-228      93.23        15.         6.     0.003   104.36   2.399E+00   
 Gd-153      98.85        11.        -1.     0.000   728.47  -5.068E-02   
 Np-239      99.49        13.        -2.    -0.001   279.12  -2.834E-01   
 Gd-153     102.84         8.        -2.    -0.001   189.88  -2.381E-01   
 EU-155     105.50         6.         3.     0.001   152.04   2.693E-01   
 Np-239     106.57        14.        -3.    -0.002   167.36  -3.352E-01   
 EU-152     121.88        20.        -5.    -0.003   125.14  -4.310E-01   
 CO-57      121.83        16.        -4.    -0.002   144.31  -1.110E-01   
 EU-154     123.53         7.         6.     0.003    80.60   3.138E-01   
 PA-234     130.18        11.        -2.    -0.001   264.00  -2.384E-01   
 HF-181     132.48         9.         4.     0.002   121.73   2.078E-01   
 Tc-99m     140.67        17.        -4.    -0.002   149.80  -1.142E-01   
 U-235      143.71        15.        -2.    -0.001   373.41  -3.348E-01   
 Ba-140     162.60        13.        -2.    -0.001   219.95  -1.047E+00   
 U-235      162.58        10.        -2.    -0.001   231.56  -1.063E+00   
 CE-139     167.02        13.        -4.    -0.002   153.73  -1.198E-01   
 TH-229     210.84        10.         2.     0.001   281.44   1.790E+00   
 TH-227     236.29        15.        -2.    -0.001   295.68  -5.423E-01   
 PB-214     242.12        13.         2.     0.001   279.87   9.055E-01   
 EU-152     244.38        10.         1.     0.001   436.25   5.091E-01   
 Cd-113m    263.07        10.         4.     0.002   131.74   2.393E+03   
 TL-208     277.23        10.         2.     0.001   296.44   9.899E-01   
 Hg-203     279.03        10.         2.     0.001   206.31   1.108E-01   
 I-131      282.79        11.        -2.    -0.001   209.64  -1.580E+00   
 Ir-192     294.93         9.         4.     0.002   118.56   5.572E-01   
 PB-212     300.46        16.        -2.    -0.001   293.92  -2.593E+00   
 PA-231     300.50        17.        -2.    -0.001   292.47  -3.518E+00   
 PA-233     299.63        12.         1.     0.000   558.43   6.040E-01   
 PA-231     302.87         9.         2.     0.001   289.00   2.311E+00   
 BA-133     302.86         9.         2.     0.001   267.46   3.916E-01   
 BI-210M    304.34        11.        -2.    -0.001   242.75  -3.178E-01   
 PA-233     312.20        12.        -2.    -0.001   207.12  -3.047E-01   
 CR-51      320.03        14.         1.     0.001   492.81   4.955E-01   
 La-140     329.20        12.         1.     0.000   773.71   1.463E-01   
 Cs-136     341.27        12.         1.     0.000   747.56   6.708E-02   
 EU-152     343.57        10.         2.     0.001   256.38   3.216E-01   
 HF-181     347.73        11.        -4.    -0.002   123.27  -1.344E+00   
 PB-214     352.17        13.        -4.    -0.002   151.33  -4.726E-01   
 I-131      363.95        15.        -1.    -0.001   456.51  -7.426E-02   
 SB-125     428.23         7.         1.     0.000   442.35   1.656E-01   
 AG-108M    433.98         8.        -1.    -0.001   280.45  -9.407E-02   
 pm-146     451.08         5.         1.     0.001   345.30   8.637E-02   
 SB-125     463.80        10.        -2.    -0.001   209.23  -1.288E+00   
 Ir-192     467.31        10.        -3.    -0.002   171.79  -3.257E-01   
 PM-144     477.20         3.         3.     0.002    85.42   5.138E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage 12
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BE-7       477.20         2.         4.     0.002    79.41   2.083E+00   
 La-140     487.17         7.         1.     0.001   404.78   1.339E-01   
 RU-103     497.14         8.        -1.    -0.001   400.20  -7.284E-02   
 RH-106     511.78        19.         3.     0.002   227.61   9.162E-01   
 Nd-147     531.08         3.         2.     0.001   134.54   1.029E+00   
 CS-134     569.12         6.         1.     0.000   696.83   2.459E-01   
 PA-234     569.98         7.         0.     0.000   887.34   3.772E-01   
 CS-134     605.79        10.        -2.    -0.001   305.04  -1.207E-01   
 BI-214     610.13         7.         2.     0.001   224.48   3.027E-01   
 RU-103     607.18         6.         1.     0.000   597.33   8.146E-01   
 AG-108M    615.51         5.         0.     0.000   980.82   2.857E-02   
 PM-144     617.52         7.        -2.    -0.001   258.16  -1.179E-01   
 RH-106     621.67         7.         1.     0.001   394.34   7.451E-01   
 I-131      637.31         3.         3.     0.002   102.35   3.360E+00   
 PM-144     697.17         9.         1.     0.001   328.06   1.148E-01   
 NB-94      702.45        11.        -3.    -0.002   151.64  -2.918E-01   
 EU-154     727.44         3.         0.     0.000   589.79  -1.722E-01   
 ZR-95      725.09         5.        -1.    -0.001   249.64  -2.642E-01   
 BI-212     726.72         3.         1.     0.000   407.66   7.174E-01   
 AG-110M    764.36        10.        -2.    -0.001   213.77  -9.285E-01   
 PA-234M    766.67         6.         2.     0.001   216.41   5.447E+01   
 EU-152     779.08         4.         2.     0.001   145.26   1.594E+00   
 CS-134     796.10         4.        -1.    -0.001   256.93  -1.327E-01   
 MN-54      834.07         6.        -2.    -0.001   205.23  -1.804E-01   
 TL-208     860.66         9.        -1.    -0.001   306.59  -1.174E+00   
 PA-234     878.59        12.        -5.    -0.003   114.45  -8.255E+00   
 AG-110M    885.03         6.        -2.    -0.001   215.02  -2.545E-01   
 PA-234     944.80         4.        -1.     0.000   459.63  -5.172E-01   
 EU-152     963.59         8.        -2.    -0.001   198.82  -1.690E+00   
 EU-154    1005.01         5.         2.     0.001   215.35   1.014E+00   
 Cs-136    1048.24         2.         4.     0.002    70.26   5.820E-01   
 Ga-68     1077.40         3.         0.     0.000   566.84   2.016E+00   
 Ta-182    1123.05         8.        -3.    -0.002   160.83  -1.002E+00   
 K-40      1461.11         4.         1.     0.000    57.72   1.354E+00  P
 SB-124    1692.03         1.         2.     0.001   131.76   6.191E-01   
 Co-56     1771.95         5.        -1.    -0.001   287.68  -1.366E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.0828E+00    2.0828E+00    7.941E+01%                5.64E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 K-40   #A    1.3544E+00    1.3544E+00    2.629E+02%                1.80E+01
 Sc-46  #A    0.0000E+00    0.0000E+00    7.071E+02%                7.76E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage 13
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 CR-51  #A    4.9549E-01    4.9550E-01    4.928E+02%                9.12E+00
 MN-54  #A   -1.8039E-01   -1.8039E-01    2.052E+02%                1.41E+00
 FE-59  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.65E+00
 Co-56  #A    0.0000E+00    0.0000E+00    5.774E+02%                1.63E+00
 CO-57  #A   -1.1103E-01   -1.1103E-01    1.443E+02%                5.69E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.03E+00
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.99E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.36E+00
 NB-94  #A   -2.9181E-01   -2.9181E-01    1.516E+02%                1.60E+00
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.24E+00
 NB-95  #A   -1.8735E-02   -1.8736E-02    1.884E+03%                1.41E+00
 RU-103 #A   -7.2843E-02   -7.2844E-02    4.002E+02%                1.12E+00
 RH-106 #A    7.4512E-01    7.4513E-01    3.943E+02%                1.15E+01
 AG-108M#A   -3.2963E-02   -3.2963E-02    2.805E+02%                1.00E+00
 AG-110M#A   -2.5453E-01   -2.5453E-01    2.150E+02%                2.08E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.02E+00
 SB-124 #A    2.0645E-01    2.0645E-01    1.318E+02%                1.13E+00
 SB-125 #A    1.6565E-01    1.6565E-01    4.424E+02%                2.86E+00
 I-131  #A    2.0278E-01    2.0279E-01    1.023E+02%                1.26E+00
 Gd-153 #A   -5.0683E-02   -5.0683E-02    7.285E+02%                1.41E+00
 Ga-68  #A    2.0000E+00    2.0164E+00    5.668E+02%                4.83E+01
 Tc-99m #A   -1.1403E-01   -1.1420E-01    1.498E+02%                6.08E-01
 BA-133 #A    8.3551E-02    8.3551E-02    2.675E+02%                1.31E+00
 CS-134 #A   -7.0806E-02   -7.0806E-02    3.050E+02%                1.38E+00
 CS-137 #A    2.7363E-02    2.7363E-02    1.383E+03%                1.50E+00
 CE-139 #A   -1.1981E-01   -1.1982E-01    1.537E+02%                6.60E-01
 Ba-140 #A    3.1366E-02    3.1367E-02    2.532E+03%                3.36E+00
 La-140 #A    5.6208E-02    5.6210E-02    4.048E+02%                1.35E+00
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.08E+00
 CE-144 #A   -2.0256E-02   -2.0256E-02    4.994E+03%                3.90E+00
 PM-144 #A    2.3365E-01    2.3365E-01    8.542E+01%                1.43E+00
 EU-152 #A    7.0206E-01    7.0206E-01    1.453E+02%                3.09E+00
 EU-154 #A    4.3698E-01    4.3698E-01    8.060E+01%                1.38E+01
 EU-155 #A    2.6925E-01    2.6925E-01    1.520E+02%                1.52E+00
 HF-181 #A    7.2691E-02    7.2691E-02    1.217E+02%                1.03E+00
 Ta-182 #A   -1.0022E+00   -1.0022E+00    1.608E+02%                5.92E+00
 Hg-203 #A    1.1079E-01    1.1079E-01    2.063E+02%                8.47E-01
 TL-208 #A    6.8781E-02    6.8781E-02    2.964E+02%                1.19E+00
 pm-146 #A    4.6207E-02    4.6207E-02    3.453E+02%                4.14E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                8.35E-01
 Cd-113m#A    2.3932E+03    2.3932E+03    1.317E+02%                1.13E+04
 Cd-109 #A   -1.0825E+00   -1.0825E+00    3.426E+02%                1.36E+01
 PB-210 #A   -9.4804E+00   -9.4804E+00    2.148E+02%                3.32E+01
 PB-212 #A   -5.1283E-01   -5.1283E-01    2.404E+04%                1.93E+00
 PB-214 #A   -4.7263E-01   -4.7263E-01    1.513E+02%                2.56E+00
 BI-207 #A    1.2569E-01    1.2569E-01    1.959E+02%                9.47E-01
 BI-212 #A    7.1740E-01    7.1740E-01    4.077E+02%                1.23E+01
 BI-214 #A    3.0274E-01    3.0274E-01    2.245E+02%                2.56E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.93E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:17:40 AMPage 14
 TestAmerica                     Spectrum name: 4_Gamma_20140362.An1             
                                                                                 
 RA-224 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.84E+01
 AC-228 #A    3.7630E-02    3.7630E-02    2.965E+03%                4.66E+00
 TH-227 #A   -3.2999E-02   -3.2999E-02    2.456E+02%                5.90E+00
 TH-229 #A    9.2245E-01    9.2245E-01    2.814E+02%                1.53E+01
 TH-234 #A   -3.1138E+00   -3.1138E+00    2.756E+02%                2.18E+01
 PA-231 #A    2.3105E+00    2.3105E+00    2.890E+02%                2.52E+01
 PA-233 #A   -1.7121E-01   -1.7121E-01    2.071E+02%                2.31E+00
 PA-234 #A   -4.5743E-02   -4.5743E-02    2.640E+02%                2.34E+00
 PA-234M#A    1.4158E+01    1.4158E+01    2.164E+02%                2.44E+02
 U-235  #A   -3.3482E-01   -3.3482E-01    3.734E+02%                4.62E+00
 AM-241 #A   -5.8262E-03   -5.8262E-03    8.150E+03%                1.81E+00
 Np-237 #A    2.9497E-02    2.9497E-02    3.441E+03%                3.83E+00
 Ir-192 #A    1.4338E-01    1.4338E-01    1.186E+02%                1.12E+00
 Cs-136 #A    2.2493E-01    2.2494E-01    7.026E+01%                1.31E+00
 Np-239 #A   -3.3516E-01   -3.3521E-01    1.674E+02%                2.02E+00
 Nd-147 #A    1.0294E+00    1.0294E+00    1.345E+02%                5.29E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140375 
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_LCS 160-99812~2-A 
             Detector: Ge 5 SN/157        
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: LCS 160-99812~2-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:44        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:44:49     Real Time: 1811   sec
        Analysis Time: 2/10/2014 03:15        Dead Time: 0.60   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.466E+00          269.9     1.205E+01    1.205E+01    4.056E+01
K-40      -2.160E+00          902.0     1.948E+01    1.948E+01    2.113E+01
CO-60      2.874E+02            1.4     3.919E+00    1.495E+01    2.373E+00
I-131      2.188E+00           69.9     1.529E+00    1.533E+00    3.556E+00
CS-134     2.032E+00           51.9     1.054E+00    1.059E+00    3.551E+00
CS-137     3.971E+02            1.4     5.516E+00    2.138E+01    4.568E+00
EU-152     5.014E+00           59.8     2.998E+00    3.009E+00    1.153E+01
EU-154    -1.294E+01           99.6     1.289E+01    1.291E+01    4.308E+01
EU-155    -1.299E+00          206.2     2.679E+00    2.680E+00    8.967E+00
TL-208     2.406E+00           51.7     1.244E+00    1.251E+00    4.068E+00
PB-210     1.207E+04            1.1     1.316E+02    7.210E+02    2.267E+02
PB-212     6.244E+00           36.5     2.277E+00    2.312E+00    5.282E+00
PB-214     5.531E+00           44.5     2.463E+00    2.480E+00    8.870E+00
BI-212     3.798E+01           45.6     1.733E+01    1.744E+01    3.894E+01
BI-214     8.401E+00           41.1     3.452E+00    3.479E+00    6.775E+00
AC-228     2.058E+01           26.2     5.397E+00    5.498E+00    1.681E+01
Pa-234     3.943E+00          128.8     5.078E+00    5.083E+00    1.039E+01
TH-234    -1.701E-01          803.1     1.366E+00    1.366E+00    8.537E+01
PA-234M    2.250E+02           66.9     1.505E+02    1.509E+02    6.446E+02
U-235      3.398E+00          159.5     5.418E+00    5.421E+00    1.810E+01
AM-241     1.247E+03            0.9     1.151E+01    6.575E+01    1.730E+01
-----------------------------------------------------------------------------
Total      1.433E+04

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:15:39 AMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140375.An1             
                                                                                 
 Sample description                                             
      99812_Gamma_LCS 160-99812~2-A                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140375.An1

 Acquisition information
        Start time:                 2/10/2014 2:44:49 AM
        Live time:               1800
        Real time:               1811
        Dead time:                  0.60 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica                     Spectrum name: 5_Gamma_20140375.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:44:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1262

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.79      245.  21.53   0.67  1.150E-02
    46.57    16529.   1.09   0.84  1.790E-02    46.54   4.250  1.207E+04 PB210 
    59.53    20426.   0.92   0.87  2.533E-02    59.54  35.900  1.247E+03 AM241 
    63.12       -5. 356.68   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    74.83      141.  26.04   0.84  3.152E-02
    87.88      744.   8.69   0.83  3.459E-02
    92.28        5. 159.95   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    93.27       18. 235.52   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
                                                93.35   5.810  4.850E+00 U235  
    93.27       18. 235.52   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
                                                93.35   5.810  4.850E+00 U235  
   120.36       38.  51.95   0.26  3.592E-02
   121.96       36. 101.88   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
   123.22       41.  88.56   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  1.566E+00 EU154 
   143.71       23. 159.46   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   238.35      105.  35.01   0.69  2.321E-02   238.63  43.300  5.568E+00 PB212 
   262.33       30.  61.91   0.55  2.144E-02
   295.16       30.  84.43   1.03  1.945E-02   295.09  19.300    PBC<MDA PB214 
                                               295.09  19.300    PBC<MDA PB214 
   300.00       17. 173.69   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
   338.49       11. 262.16   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  2.951E+00 AC228 
   351.85       69.  40.41   1.09  1.680E-02   351.93  37.600    PBC<MDA PB214 
                                               351.93  37.600    PBC<MDA PB214 
   363.62       37.  69.89   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   560.24       10. 162.12   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   568.71       10. 205.34   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.173E+00 Pa234 
   568.75        9. 242.26   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.47   8.200  5.158E+00 Pa234 
   583.45       40.  51.73   1.30  1.103E-02   583.02  84.500    PBC<MDA TL208 
   609.04       67.  36.69   0.55  1.063E-02   609.31  46.090  7.610E+00 BI214 
   636.85       13. 153.65   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   661.53     6050.   1.39   1.43  9.926E-03   661.66  85.210  3.971E+02 CS137 
   727.08       47.  45.62   0.38  9.170E-03   727.17   7.550    PBC<MDA BI212 
   765.82       29.  66.88   1.45  8.776E-03   766.41   0.294    PBC<MDA PA234M
   793.25       24.  72.50   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   802.44       36.  51.85   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   879.14       10. 208.45   1.54  7.812E-03   880.53   6.000    PBC<MDA Pa234 
   891.52       33.  45.45   0.33  7.731E-03
   910.94       82.  26.22   1.57  7.591E-03   911.07  29.000  2.058E+01 AC228 
                                               911.07  29.000  2.058E+01 AC228 
   945.56       11. 234.41   1.60  7.355E-03   946.02  13.400    PBC<MDA Pa234 
   963.83       14. 169.78   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.58       13. 182.42   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  5.728E+00 AC228 
  1000.29        9. 218.16   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1005.35       24.  92.17   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  1.042E+01 EU154 
  1013.23       17.  48.15   0.53  6.943E-03
  1113.22       33.  59.79   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1120.18       19.  99.12   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
  1172.95     3198.   1.94   1.83  6.139E-03  1173.24  99.900  2.897E+02 CO60  
  1274.35        3. 267.50   1.83  5.725E-03  1274.54  35.190    PBC<MDA EU154 
                                              1274.54  35.190  7.267E-01 EU154 
  1332.23     2829.   1.92   1.99  5.515E-03  1332.50  99.980  2.851E+02 CO60  
  1460.69       -2. 334.95   1.95  5.103E-03  1460.83  10.670    PBC<MDA K40   
  1764.90        4.  64.68   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.66    36.79       948.       245. 2.128E+04   21.53   0.674  -      s 
   298.94    74.83       483.       141. 4.474E+03   26.04   0.838  -        
   351.18    87.88       898.       741. 2.143E+04    6.79   0.831  -        
   481.23   120.36       188.        38. 1.047E+03   54.15   0.258  -      s 
  1049.47   262.33       150.        30. 1.422E+03   61.91   0.546  -      sM
  3566.76   891.52        64.        33. 4.269E+03   45.45   0.333  -      sM
  4053.45  1013.23        25.        17. 2.448E+03   48.15   0.530  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:15:39 AMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140375.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.81    46.57      4351.     16514.     9.175     1.09   0.842s
 AM-241    237.72    59.53      3625.     20420.    11.344     0.92   0.867 
 TH-234    368.81    92.28       856.         5.     0.003   159.95   0.831s
 AC-228    373.09    93.35       883.        18.     0.010   235.52   0.832D
 U-235     373.09    93.35       883.        18.     0.010   235.52   0.832D
 EU-155    425.38   106.41       675.       -18.    -0.010   206.21   0.844s
 EU-152    487.64   121.96       662.        36.     0.020   101.88   0.861s
 EU-154    492.68   123.22       642.        41.     0.023    88.56   0.862s
 Pa-234    528.41   132.15       613.       -11.    -0.006   329.21   0.871s
 U-235     574.68   143.71       638.        23.     0.013   159.46   0.883s
 U-235     650.77   162.72       573.       -18.    -0.010   185.13   0.903s
 U-235     817.94   204.48       515.       -48.    -0.027    67.70   0.945s
 PB-212    953.53   238.35       396.       101.     0.056    35.01   0.689s
 PB-214    964.33   241.05       552.       -11.    -0.006   407.01   0.981s
 TL-208   1101.42   275.31       395.       -25.    -0.014   116.15   1.016 
 I-131    1136.39   284.04       435.        -9.    -0.005   348.12   1.022s
 PB-214   1180.90   295.16       449.        30.     0.017    84.43   1.033s
 PB-212   1200.27   300.00       437.        17.     0.010   173.69   1.038s
 AC-228   1354.29   338.49       416.        11.     0.006   262.16   1.074s
 EU-152   1379.71   344.84       385.       -11.    -0.006   254.33   1.080s
 PB-214   1407.74   351.85       444.        69.     0.038    40.41   1.087s
 I-131    1454.87   363.62       314.        37.     0.021    69.89   1.099s
 BE-7     1910.46   477.47       437.       -11.    -0.006   269.87   1.204s
 CS-134   2241.63   560.24       123.        10.     0.005   162.12   1.281s
 CS-134   2275.51   568.71       216.        10.     0.006   205.34   1.286s
 Pa-234   2275.67   568.75       211.         9.     0.005   242.26   1.286s
 TL-208   2334.47   583.45       198.        40.     0.022    51.73   1.298s
 CS-134   2426.12   606.36       189.       -10.    -0.005   199.97   1.317s
 BI-214   2436.86   609.04       150.        67.     0.037    36.69   0.546s
 I-131    2548.11   636.85       183.        13.     0.007   153.65   1.345s
 CS-137   2646.83   661.53       206.      6044.     3.358     1.39   1.432 
 EU-154   2893.93   723.30       214.        -7.    -0.004   317.23   1.418s
 BI-212   2909.05   727.08        97.        47.     0.026    45.62   0.380s
 PA-234M  3064.00   765.82       170.        29.     0.016    66.88   1.453s
 EU-152   3116.69   778.99       207.       -12.    -0.007   174.91   1.463s
 BI-212   3141.79   785.26       213.        -8.    -0.004   271.05   1.469s
 CS-134   3173.74   793.25       134.        24.     0.013    72.50   1.477s
 CS-134   3210.49   802.44       156.        36.     0.020    51.85   1.482s
 EU-154   3489.11   872.11       240.       -22.    -0.012    99.61   1.539s
 Pa-234   3517.24   879.14       232.        10.     0.006   208.45   1.544s
 Pa-234   3533.27   883.15       267.       -21.    -0.011   114.02   1.547s
 AC-228   3644.41   910.94       188.        82.     0.045    26.22   1.568s
 Pa-234   3782.87   945.56       304.        11.     0.006   234.41   1.595s
 EU-152   3855.92   963.83       291.        14.     0.008   169.78   1.609s
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 TestAmerica                     Spectrum name: 5_Gamma_20140375.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   3874.92   968.58       274.        13.     0.007   182.42   1.612s
 PA-234M  4001.73  1000.29       197.         9.     0.005   218.16   1.636s
 EU-154   4021.94  1005.35       225.        24.     0.013    92.17   1.639s
 EU-152   4453.28  1113.22       180.        33.     0.018    59.79   1.717s
 BI-214   4481.10  1120.18       165.        19.     0.010    99.12   1.723 
 CO-60    4692.08  1172.95       101.      3198.     1.776     1.94   1.829 
 EU-154   5097.42  1274.35        24.         3.     0.001   267.50   1.828s
 CO-60    5328.76  1332.23        20.      2829.     1.572     1.92   1.990 
 K-40     5842.19  1460.69        15.        -2.    -0.001   334.95   1.946s
 BI-214   7057.72  1764.90         7.         4.     0.002    64.68   2.114s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.4661E+00                                      5.31E+01             
                           477.60-4.466E+00 &(  4.056E+01 2.70E+02 1.05E+01 G  
 
K-40     N  -2.1596E+00                                      4.66E+11             
                          1460.83-2.160E+00 ?(P 2.113E+01 3.35E+02 1.07E+01 G  
 
CO-60    F   2.8739E+02                                      1.93E+03             
                          1332.50 2.851E+02  (  2.373E+00 1.92E+00 1.00E+02 G  
                          1173.24 2.897E+02  (  4.496E+00 1.94E+00 9.99E+01 G  
 
I-131    I   2.1879E+00                                      8.02E+00             
                           364.48 1.538E+00 &(  3.556E+00 6.99E+01 8.17E+01 G  
                           284.30-3.841E+00 &   4.507E+01 3.48E+02 6.14E+00 G  
                           636.97 9.591E+00 &(  4.979E+01 1.54E+02 7.17E+00 G  
 
CS-134   I   2.0317E+00                                      7.54E+02             
                           604.71-5.237E-01 ?(  3.551E+00 2.00E+02 9.76E+01 G  
                           795.87 1.799E+00 ?(  4.328E+00 7.25E+01 8.55E+01 G  
                           569.32 3.290E+00 &(  2.287E+01 2.05E+02 1.54E+01 G  
                           801.95 2.720E+01  (  4.606E+01 5.19E+01 8.69E+00 G  
                           563.24 5.770E+00  (  3.181E+01 1.62E+02 8.35E+00 G  
 
CS-137   I   3.9708E+02                                      1.10E+04             
                           661.66 3.971E+02  (P 4.568E+00 1.39E+00 8.52E+01 G  
 
EU-152   F   5.0141E+00                                      4.94E+03             
                           344.29-1.346E+00 &(  1.153E+01 2.54E+02 2.65E+01 G  
                           121.78 1.963E+00 ?(  6.650E+00 1.02E+02 2.86E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-5.855E+00 +   3.462E+01 1.75E+02 1.29E+01 G  
                           964.11 7.560E+00 ?(  4.321E+01 1.70E+02 1.46E+01 G  
                          1112.07 2.103E+01 &(  4.137E+01 5.98E+01 1.36E+01 G  
                          1408.00 0.000E+00 -   1.736E+01 1.00E+03 2.10E+01 G  
 
EU-154   I  -1.2944E+01                                      3.14E+03             
                           873.23-1.294E+01 ?(  4.308E+01 9.96E+01 1.23E+01 G  
                           123.10 1.566E+00 +   4.602E+00 8.86E+01 4.08E+01 G  
                          1274.54 7.267E-01 +   6.981E+00 2.67E+02 3.52E+01 G  
                           723.36-1.960E+00 +   2.114E+01 3.17E+02 2.02E+01 G  
                          1004.77 1.042E+01 +   3.205E+01 9.22E+01 1.80E+01 G  
                           996.33 2.405E-01 &   5.187E+01 6.29E+03 1.06E+01 G  
 
EU-155   I  -1.2993E+00                                      1.81E+03             
                           105.31-1.299E+00 ?(  8.967E+00 2.06E+02 2.12E+01 G  
                            86.54 1.234E-01 %   8.238E+00 1.99E+03 3.07E+01 G  
 
TL-208   N   2.4058E+00                                      6.98E+02             
                           583.02 2.406E+00 &(  4.068E+00 5.17E+01 8.45E+01 G  
                           277.28-1.056E+01 -   4.097E+01 1.16E+02 6.31E+00 G  
                           860.56 2.520E-01 &   4.149E+01 4.82E+03 1.24E+01 G  
 
PB-210   N   1.2073E+04                                      8.14E+03             
                            46.54 1.207E+04 @(P 2.267E+02 1.09E+00 4.25E+00 G  
 
PB-212   N   6.2438E+00                                      6.98E+02             
                           238.63 5.568E+00  (P 5.282E+00 3.50E+01 4.33E+01 G  
                           300.03 1.517E+01 ?(  8.836E+01 1.74E+02 3.28E+00 G  
 
PB-214   N   5.5306E+00                                      5.84E+05             
                           351.93 6.084E+00 *(P 8.870E+00 4.04E+01 3.76E+01 G  
                           295.09 4.453E+00  (P 1.501E+01 8.44E+01 1.93E+01 G  
                           242.00-3.622E+00 & P 3.660E+01 4.07E+02 7.43E+00 G  
 
BI-212   N   3.7980E+01                                      6.98E+02             
                           727.17 3.798E+01  (  3.894E+01 4.56E+01 7.55E+00 G  
                           785.42-3.883E+01 &   3.574E+02 2.71E+02 1.28E+00 G  
 
BI-214   N   8.4013E+00                                      5.84E+05             
                           609.31 7.610E+00  (P 6.775E+00 3.67E+01 4.61E+01 G  
                          1120.29 1.082E+01  (P 3.609E+01 9.91E+01 1.51E+01 G  
                          1764.49 3.267E+00 - P 1.247E+01 6.47E+01 1.54E+01 G  
 
AC-228   N   2.0580E+01                                      2.10E+03             
                           911.07 2.058E+01  (  1.681E+01 2.62E+01 2.90E+01 G  
                           968.97 5.728E+00 &   3.523E+01 1.82E+02 1.75E+01 G  
                           338.32 2.951E+00 -   2.605E+01 2.62E+02 1.20E+01 G  
                                                            Energy duplication    
                            93.35 5.067E+00 &   3.989E+01 2.36E+02 5.56E+00 XA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Pa-234   N   3.9426E+00                                      1.63E+12             
                           131.29-9.397E-01 ?(  1.039E+01 3.29E+02 1.80E+01 G  
                           569.47 5.158E+00 ?(  4.239E+01 2.42E+02 8.20E+00 G  
                           946.02 5.980E+00 ?(  4.732E+01 2.34E+02 1.34E+01 G  
                           883.24-1.535E+01 +   5.862E+01 1.14E+02 9.60E+00 G  
                           880.53 1.238E+01 &(  8.729E+01 2.08E+02 6.00E+00 G  
 
TH-234   N  -1.7008E-01                                      1.63E+12             
                            63.29-2.540E+00 %(P 8.537E+01 3.57E+02 3.81E+00 G  
                            92.59 1.447E+00 *(P 3.922E+01 1.60E+02 5.58E+00 G  
 
PA-234M  N   2.2497E+02                                      1.63E+12             
                          1001.00 8.710E+01 &(  6.446E+02 2.18E+02 8.37E-01 G  
                           766.41 6.175E+02 &(  1.365E+03 6.69E+01 2.94E-01 G  
 
U-235    N   3.3977E+00                                      2.57E+11             
                           143.79 3.398E+00 ?(  1.810E+01 1.59E+02 1.10E+01 G  
                           205.33-2.048E+01 +   4.579E+01 6.77E+01 5.01E+00 G  
                           163.38-6.500E+00 +   4.029E+01 1.85E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35 4.850E+00 &   3.818E+01 2.36E+02 5.81E+00 X  
 
AM-241   T   1.2474E+03                                      1.58E+05             
                            59.54 1.247E+03  (P 1.730E+01 9.23E-01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:15:39 AMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140375.An1             
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-234      92.28       856.         5.     0.003   159.95   1.447E+00  P
 AC-228      93.35       883.        18.     0.010   235.52   5.067E+00   
 EU-155     106.41       675.       -18.    -0.010   206.21  -1.299E+00   
 EU-152     121.96       662.        36.     0.020   101.88   1.963E+00   
 EU-154     123.22       642.        41.     0.023    88.56   1.566E+00   
 Pa-234     132.15       613.       -11.    -0.006   329.21  -9.397E-01   
 PB-214     241.05       552.       -11.    -0.006   407.01  -3.622E+00  P
 I-131      284.04       435.        -9.    -0.005   348.12  -3.841E+00   
 PB-214     295.16       449.        30.     0.017    84.43   4.453E+00  P
 AC-228     338.49       416.        11.     0.006   262.16   2.951E+00   
 EU-152     344.84       385.       -11.    -0.006   254.33  -1.346E+00   
 PB-214     351.85       444.        69.     0.038    40.41   6.084E+00  P
 I-131      363.62       314.        37.     0.021    69.89   1.538E+00   
 BE-7       477.47       437.       -11.    -0.006   269.87  -4.466E+00   
 CS-134     560.24       123.        10.     0.005   162.12   5.770E+00   
 CS-134     568.71       216.        10.     0.006   205.34   3.290E+00   
 Pa-234     568.75       211.         9.     0.005   242.26   5.158E+00   
 CS-134     606.36       189.       -10.    -0.005   199.97  -5.237E-01   
 I-131      636.85       183.        13.     0.007   153.65   9.591E+00   
 EU-154     723.30       214.        -7.    -0.004   317.23  -1.960E+00   
 PA-234M    765.82       170.        29.     0.016    66.88   6.175E+02   
 EU-152     778.99       207.       -12.    -0.007   174.91  -5.855E+00   
 CS-134     793.25       134.        24.     0.013    72.50   1.799E+00   
 CS-134     802.44       156.        36.     0.020    51.85   2.720E+01   
 EU-154     872.11       240.       -22.    -0.012    99.61  -1.294E+01   
 Pa-234     879.14       232.        10.     0.006   208.45   1.238E+01   
 Pa-234     883.15       267.       -21.    -0.011   114.02  -1.535E+01   
 AC-228     910.94       188.        82.     0.045    26.22   2.058E+01   
 Pa-234     945.56       304.        11.     0.006   234.41   5.980E+00   
 EU-152     963.83       291.        14.     0.008   169.78   7.560E+00   
 AC-228     968.58       274.        13.     0.007   182.42   5.728E+00   
 PA-234M   1000.29       197.         9.     0.005   218.16   8.710E+01   
 EU-154    1005.35       225.        24.     0.013    92.17   1.042E+01   
 EU-152    1113.22       180.        33.     0.018    59.79   2.103E+01   
 EU-154    1274.35        24.         3.     0.001   267.50   7.267E-01   
 K-40      1460.69        15.        -2.    -0.001   334.95  -2.160E+00  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:15:39 AMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140375.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.4660E+00   -4.4661E+00    2.699E+02%                4.06E+01
 K-40   #A   -2.1596E+00   -2.1596E+00    9.020E+02%                2.11E+01
 CO-60        2.8739E+02    2.8739E+02    1.364E+00%                2.37E+00
 I-131  #A    2.1878E+00    2.1879E+00    6.989E+01%                3.56E+00
 CS-134 #A    2.0317E+00    2.0317E+00    5.185E+01%                3.55E+00
 CS-137       3.9708E+02    3.9708E+02    1.389E+00%                4.57E+00
 EU-152 #A    5.0141E+00    5.0141E+00    5.979E+01%                1.15E+01
 EU-154 #A   -1.2944E+01   -1.2944E+01    9.961E+01%                4.31E+01
 EU-155 #A   -1.2993E+00   -1.2993E+00    2.062E+02%                8.97E+00
 TL-208 #A    2.4057E+00    2.4058E+00    5.173E+01%                4.07E+00
 PB-210 #     1.2073E+04    1.2073E+04    1.090E+00%                2.27E+02
 PB-212       6.2438E+00    6.2438E+00    3.646E+01%                5.28E+00
 PB-214 #A    5.5306E+00    5.5306E+00    4.454E+01%                8.87E+00
 BI-212  A    3.7980E+01    3.7980E+01    4.562E+01%                3.89E+01
 BI-214       8.4013E+00    8.4013E+00    4.109E+01%                6.77E+00
 AC-228 #     2.0580E+01    2.0580E+01    2.622E+01%                1.68E+01
 Pa-234 #A    3.9426E+00    3.9426E+00    1.288E+02%                1.04E+01
 TH-234 #A   -1.7008E-01   -1.7008E-01    8.031E+02%                8.54E+01
 PA-234M#A    2.2497E+02    2.2497E+02    6.688E+01%                6.45E+02
 U-235  #A    3.3977E+00    3.3977E+00    1.595E+02%                1.81E+01
 AM-241       1.2474E+03    1.2474E+03    9.228E-01%                1.73E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.406E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.4059409E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140351 
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-1-G 
             Detector: Ge 7 SN/154        
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-1-G
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:01        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:01:55     Real Time: 1826   sec
        Analysis Time: 2/10/2014 02:32        Dead Time: 1.40   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.406E+00    1.406E+00    7.967E+00
NA-22      0.000E+00         1000.0     6.713E-02    6.713E-02    1.811E+00
K-40       1.307E+02            8.0     1.040E+01    1.237E+01    1.218E+01
Sc-46      6.030E-01           31.4     1.893E-01    1.918E-01    7.952E-01
CR-51     -6.854E-01          222.8     1.527E+00    1.528E+00    5.423E+00
MN-54     -1.358E-01          226.1     3.071E-01    3.071E-01    1.102E+00
FE-59     -3.706E-01          173.2     6.417E-01    6.420E-01    2.295E+00
Co-56      3.608E-01           66.2     2.388E-01    2.395E-01    8.984E-01
CO-57     -4.727E-02          284.5     1.345E-01    1.345E-01    4.678E-01
CO-58     -1.451E-01          210.5     3.054E-01    3.055E-01    1.092E+00
CO-60     -1.012E-01          308.5     3.123E-01    3.123E-01    1.180E+00
ZN-65      0.000E+00         1000.0     1.661E-01    1.661E-01    5.939E+00
NB-94      2.056E-02         1064.0     2.187E-01    2.187E-01    8.231E-01
ZR-95      1.204E-01          250.5     3.017E-01    3.017E-01    1.426E+00
NB-95     -1.677E-01          180.8     3.032E-01    3.033E-01    1.075E+00
RU-103     1.989E-01           93.7     1.864E-01    1.866E-01    6.416E-01
RH-106     3.354E-01          245.7     8.242E-01    8.244E-01    6.800E+00
AG-108M   -1.717E-01          115.1     1.976E-01    1.978E-01    6.863E-01
AG-110M    2.091E-01          119.3     2.494E-01    2.496E-01    9.041E-01
SN-113     0.000E+00         1000.0     2.326E-01    2.326E-01    8.671E-01
SB-124    -8.792E-02          262.0     2.303E-01    2.304E-01    8.312E-01
SB-125     3.960E-01           54.6     2.164E-01    2.173E-01    2.480E+00
I-131      7.853E-02          229.7     1.804E-01    1.804E-01    6.480E-01
Gd-153    -8.591E-02          473.4     4.067E-01    4.067E-01    1.419E+00
Ga-68     -3.295E-01         3672.0     1.210E+01    1.210E+01    4.533E+01
Tc-99m    -1.903E-01           89.0     1.694E-01    1.698E-01    5.682E-01
BA-133    -9.534E-02          175.9     1.677E-01    1.678E-01    9.267E-01
CS-134     2.610E-01          101.2     2.641E-01    2.645E-01    8.500E-01
CS-137     1.688E-01          166.9     2.818E-01    2.819E-01    1.003E+00
CE-139     1.005E-01           99.1     9.957E-02    1.000E-01    3.421E-01
Ba-140     3.692E-01          171.3     6.323E-01    6.326E-01    2.562E+00
La-140     3.614E-02          489.0     1.767E-01    1.767E-01    6.371E-01
CE-141    -1.387E-01          200.1     2.776E-01    2.777E-01    9.560E-01
CE-144     5.541E-02         1745.0     9.667E-01    9.667E-01    3.425E+00
PM-144     7.937E-02          185.2     1.470E-01    1.471E-01    8.578E-01
EU-152     4.033E-01          110.9     4.475E-01    4.480E-01    1.965E+00
EU-154     3.904E-01          204.1     7.970E-01    7.972E-01    8.159E+00
EU-155    -1.025E-01          473.9     4.856E-01    4.856E-01    1.710E+00
HF-181     7.655E-02          179.7     1.376E-01    1.376E-01    8.448E-01
Ta-182     1.156E+00          106.2     1.227E+00    1.229E+00    4.888E+00
Hg-203    -1.663E-02          785.5     1.306E-01    1.306E-01    4.845E-01
TL-208     2.452E+00           16.5     4.054E-01    4.249E-01    6.727E-01
pm-146    -5.262E-01          167.8     8.831E-01    8.835E-01    3.118E+00
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y-88      -1.699E-03        15560.0     2.644E-01    2.644E-01    1.012E+00
Cd-113m    8.153E+02          245.8     2.004E+03    2.004E+03    7.170E+03
Cd-109     4.045E+00           91.1     3.683E+00    3.690E+00    1.237E+01
PB-210     2.384E+01           35.5     8.464E+00    8.579E+00    2.086E+01
PB-212     4.645E+00           10.8     5.005E-01    5.837E-01    1.101E+00
PB-214     6.645E+00           10.5     6.994E-01    7.800E-01    1.095E+00
BI-207     1.657E-01          115.3     1.910E-01    1.912E-01    6.053E-01
BI-212     0.000E+00         1000.0     2.837E+00    2.837E+00    1.130E+01
BI-214     6.400E+00           13.1     8.362E-01    8.999E-01    1.502E+00
BI-210M    1.777E-01          117.1     2.081E-01    2.084E-01    7.451E-01
RA-224     8.239E+00           55.7     4.588E+00    4.618E+00    1.498E+01
AC-228     5.154E+00           14.5     7.494E-01    7.942E-01    1.258E+00
TH-227     1.093E+00          100.7     1.101E+00    1.103E+00    1.057E+01
TH-229     1.106E+00          235.5     2.605E+00    2.607E+00    9.173E+00
TH-234     3.566E+00           76.0     2.711E+00    2.717E+00    1.819E+01
PA-231     1.282E+00          205.8     2.637E+00    2.638E+00    1.894E+01
PA-233    -1.285E-01          313.5     4.028E-01    4.029E-01    1.445E+00
PA-234     3.605E-01          112.0     4.037E-01    4.042E-01    2.414E+00
PA-234M   -1.549E+01        24350.0     3.772E+03    3.772E+03    1.433E+02
U-235      1.973E+00           56.8     1.121E+00    1.126E+00    3.605E+00
AM-241     8.641E-01           62.4     5.388E-01    5.406E-01    1.774E+00
Np-237     1.061E+00           81.1     8.607E-01    8.627E-01    2.886E+00
Ir-192     8.306E-01           18.8     1.565E-01    1.640E-01    6.287E-01
Cs-136    -2.573E-02          971.2     2.499E-01    2.499E-01    9.376E-01
Np-239     4.233E-01          105.3     4.457E-01    4.464E-01    1.517E+00
Nd-147     7.573E-01          203.8     1.543E+00    1.544E+00    5.530E+00
-----------------------------------------------------------------------------
Total      1.026E+03

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-1-G                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140351.An1

 Acquisition information
        Start time:                 2/10/2014 2:01:55 AM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.40 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage  2
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:01:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0970

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.43       45.  26.57   1.05  2.483E-02    46.54   4.250  2.384E+01 PB210 
    49.88        9. 100.71   0.84  2.841E-02    50.14   8.000    PBC<MDA TH227 
    59.70       21.  62.35   0.85  3.701E-02    59.54  35.900    PBC<MDA AM241 
    63.00       10.  48.73   0.85  4.005E-02    63.29   3.810    PBC<MDA TH234 
    74.75       65.  21.09   0.87  4.766E-02
    77.16      116.  14.91   0.87  4.893E-02
    83.94       48.  36.60   0.41  5.188E-02
    86.49       13.  81.09   0.88  5.279E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.527E-01 EU155 
                                                86.54  30.700  4.527E-01 EU155 
    88.04       15.  91.06   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    92.90       20.  33.65   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    92.98       76.  18.94   0.44  5.470E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.385E+01 AC228 
    99.95        3. 336.43   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   103.76       21.  50.17   0.28  5.626E-02   103.70  24.000    PBC<MDA Np239 
   106.35       10. 105.28   0.90  5.643E-02   106.13  22.700    PBC<MDA Np239 
                                               105.31  21.200  4.535E-01 EU155 
   132.81        6. 179.71   0.93  5.467E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  5.348E-01 CE144 
   143.82       19.  60.50   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
   159.97        4. 177.00   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
   163.23        8. 123.14   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
   167.96        7.  99.12   0.96  4.881E-02   165.85  79.900    PBC<MDA CE139 
   193.90        4. 235.52   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   204.83        9. 101.17   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   235.97        3. 849.71   1.04  3.636E-02   235.97  12.300    PBC<MDA TH227 
   238.60      136.  11.34   1.18  3.602E-02   238.63  43.300  4.611E+00 PB212 
   241.02       22.  55.69   1.04  3.572E-02   240.99   4.100    PBC<MDA RA224 
   242.03       40.  27.38   1.04  3.560E-02   242.00   7.430  8.464E+00 PB214 
   263.77        3. 245.77   1.07  3.310E-02   263.70   0.006    PBC<MDA Cd113m
   267.55        5. 117.11   1.07  3.288E-02   265.83  50.000    PBC<MDA BI210M
   277.49       12.  57.43   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  2.620E-01 Hg203 
   295.45       62.  18.35   0.69  3.006E-02   295.09  19.300  5.964E+00 PB214 
                                               295.95  30.160  3.826E+00 Ir192 
                                               295.95  30.160  3.826E+00 Ir192 
   300.61        4. 205.80   1.10  2.966E-02   300.07   2.460    PBC<MDA PA231 
   303.19        1. 857.52   1.11  2.943E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  8.738E-02 BA133 
   305.53        3. 264.19   1.11  2.926E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.698E-01 BI210M
   306.04        4. 171.26   1.11  2.926E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  2.460E-01 BI210M
   338.38       33.  22.38   1.04  2.677E-02   338.32  12.010  5.645E+00 AC228 
   352.03      122.  10.53   1.12  2.587E-02   351.93  37.600  6.994E+00 PB214 
   365.32        3. 229.67   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   462.85       10.  54.64   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
   481.70        1. 522.96   1.29  1.971E-02   482.00  80.500    PBC<MDA HF181 
   486.58        1. 794.68   1.29  1.954E-02   487.02  45.500    PBC<MDA La140 
                                               487.02  45.500  5.313E-02 La140 
   497.15        6.  93.68   1.30  1.919E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.989E-01 RU103 
   510.92       28.  34.54   1.31  1.870E-02   511.86  20.000    PBC<MDA RH106 
   530.84        3. 203.80   1.33  1.811E-02   531.00  13.000    PBC<MDA Nd147 
   563.22        6. 101.21   1.36  1.720E-02   563.24   8.350    PBC<MDA CS134 
   569.10        4. 113.03   1.37  1.704E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.772E+00 PA234 
                                               569.70  97.740  1.487E-01 BI207 
   569.11        4. 122.40   1.37  1.703E-02   569.32  15.380  8.845E-01 CS134 
                                               569.47   8.200  1.659E+00 PA234 
                                               569.70  97.740  1.393E-01 BI207 
   569.12        4. 112.00   1.37  1.704E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.784E+00 PA234 
                                               569.70  97.740  1.497E-01 BI207 
   583.31       60.  16.54   1.18  1.669E-02   583.02  84.500  2.384E+00 TL208 
   600.56        2. 307.61   1.40  1.626E-02   600.50  17.860    PBC<MDA SB125 
   609.34       89.  12.51   1.71  1.605E-02   609.31  46.090  6.400E+00 BI214 
                                               610.30   5.750  5.365E+01 RU103 
                                               610.30   5.750  5.365E+01 RU103 
   617.73        1. 607.82   1.42  1.585E-02   618.06  99.100    PBC<MDA PM144 
   635.98        3. 203.45   1.43  1.546E-02   635.89  11.310    PBC<MDA SB125 
   661.86        4. 166.89   1.46  1.492E-02   661.66  85.210    PBC<MDA CS137 
   697.00        3. 185.22   1.49  1.426E-02   696.54  99.000    PBC<MDA PM144 
   723.19        1. 708.38   1.51  1.378E-02   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  7.932E-02 ZR95  
   723.35        1. 527.82   1.51  1.379E-02   723.36  20.220    PBC<MDA EU154 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               724.20  44.150  1.090E-01 ZR95  
   754.46        2. 250.49   1.54  1.325E-02   756.73  54.460    PBC<MDA ZR95  
   779.77        5. 110.94   1.56  1.291E-02   778.92  12.940    PBC<MDA EU152 
   784.94        1. 692.23   1.57  1.281E-02   785.42   1.280    PBC<MDA BI212 
   795.81        2. 241.84   1.58  1.266E-02   795.87  85.530    PBC<MDA CS134 
   802.55        2. 217.81   1.58  1.258E-02   801.95   8.690    PBC<MDA CS134 
   816.14        1. 721.53   1.59  1.239E-02   815.77  23.280    PBC<MDA La140 
                                               815.77  23.280  1.510E-01 La140 
   847.41        1. 564.06   1.62  1.198E-02   846.77  99.935    PBC<MDA Co56  
   860.76       10.  57.87   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   880.94        3. 119.26   1.65  1.152E-02   884.68  72.680    PBC<MDA AG110M
   883.29        2. 289.05   1.65  1.154E-02
   911.50       29.  18.57   0.75  1.122E-02   911.07  29.000  4.951E+00 AC228 
  1004.22        3. 204.14   1.75  1.027E-02  1004.77  18.010    PBC<MDA EU154 
  1050.33        2. 360.22   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
  1062.95        3. 195.34   1.80  9.759E-03  1063.66  74.500    PBC<MDA BI207 
  1120.23       23.  26.46   1.85  9.311E-03  1120.29  15.100  9.221E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.33       22.  31.40   1.85  9.309E-03  1120.29  15.100  7.858E+00 BI214 
                                              1120.55  99.987  1.329E+00 Sc46  
                                              1121.30  34.900  3.809E+00 Ta182 
  1121.25        7. 115.04   1.85  9.303E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.234E+00 Ta182 
  1185.25        3. 178.45   1.90  8.821E-03  1189.05  16.200    PBC<MDA Ta182 
  1237.69        9.  66.19   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1460.82      188.   7.75   0.84  7.309E-03  1460.83  10.670  1.307E+02 K40   
  1764.23        3. 115.79   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.73    74.79        68.        58. 1.207E+03   26.16   0.389  -      s 
   308.39    77.21       109.       130. 2.650E+03   14.39   0.659  -      s 
   335.34    83.94        68.        48. 9.256E+02   28.25   0.413  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.27    46.43        63.        45.     0.025    26.57   1.050s
 TH-227    199.07    49.88        37.         9.     0.005   100.71   0.840s
 AM-241    238.37    59.70        73.        21.     0.011    62.35   0.850s
 TH-234    251.56    63.00       103.        10.     0.005    48.73   0.854s
 Np-237    345.53    86.49        51.        13.     0.007    81.09   0.880D
 EU-155    344.01    86.11       145.       -26.    -0.015    67.51   0.880s
 Cd-109    351.73    88.04        82.        15.     0.008    91.06   0.881D
 Nd-147    365.64    91.52       171.       -24.    -0.013    80.14   0.885s
 TH-234    371.18    92.90       113.        20.     0.011    33.65   0.886s
 AC-228    371.50    92.98        41.        76.     0.042    18.94   0.440s
 Gd-153    389.52    97.49        73.        -3.    -0.001   473.39   0.892s
 Np-239    399.38    99.95        61.         3.     0.002   336.43   0.894s
 Gd-153    412.21   103.16        53.        -5.    -0.003   194.20   0.898s
 Np-239    414.62   103.76        30.        21.     0.012    50.17   0.280s
 EU-155    420.93   105.34        53.        -2.    -0.001   473.95   0.900s
 Np-239    424.99   106.35        48.        10.     0.005   105.28   0.901s
 EU-152    490.32   122.68        65.        -4.    -0.002   272.49   0.918s
 CO-57     487.84   122.06        65.        -4.    -0.002   284.54   0.918s
 EU-154    490.18   122.65        69.        -5.    -0.003   249.32   0.919s
 PA-234    521.75   130.54        75.        -9.    -0.005   135.54   0.928s
 HF-181    530.83   132.81        52.         6.     0.003   179.71   0.930s
 HF-181    547.99   137.10        72.        -3.    -0.001   475.54   0.933s
 CO-57     553.04   138.36        52.        -1.    -0.001   726.08   0.934s
 Tc-99m    564.80   141.30        91.       -16.    -0.009    89.04   0.938s
 U-235     574.88   143.82        56.        19.     0.010    60.50   0.941s
 CE-141    584.49   146.22        76.        -6.    -0.004   200.07   0.943s
 Ba-140    639.49   159.97        24.         4.     0.002   177.00   0.961s
 U-235     652.53   163.23        48.         8.     0.005   123.14   0.962s
 CE-139    671.43   167.96        21.         7.     0.004    99.12   0.965s
 TH-229    775.23   193.90        37.         4.     0.002   235.52   0.994s
 U-235     818.95   204.83        36.         9.     0.005   101.17   1.007s
 TH-229    843.16   210.89        58.        -7.    -0.004   164.92   1.012s
 TH-227    943.50   235.97       312.         3.     0.002   849.71   1.039s
 PB-212    954.15   238.63        37.       130.     0.072    10.28   1.041D
 RA-224    963.57   240.99        62.        22.     0.012    55.69   1.044D
 PB-214    967.61   242.00        41.        40.     0.022    27.38   1.045D
 EU-152    974.05   243.61        64.        -9.    -0.005   126.48   1.048s
 Cd-113m  1054.73   263.77        24.         3.     0.002   245.77   1.067s
 BI-210M  1069.84   267.55        17.         5.     0.003   117.11   1.070s
 TL-208   1109.59   277.49        18.        12.     0.007    57.43   1.081s
 Hg-203   1111.58   277.98        18.        -1.     0.000   785.47   1.083s
 PB-214   1181.45   295.45        19.        62.     0.035    18.35   0.693s
 Ir-192   1180.93   295.32        26.        55.     0.031    18.84   1.101s
 PA-231   1202.09   300.61        26.         4.     0.002   205.80   1.105s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1197.45   299.45        31.        -2.    -0.001   366.37   1.105s
 BA-133   1212.40   303.19        26.         1.     0.000   857.52   1.108s
 Ba-140   1223.81   306.04        17.         4.     0.002   171.26   1.110s
 BI-210M  1221.76   305.53        21.         3.     0.001   264.19   1.110s
 Ir-192   1232.92   308.32        24.        -2.    -0.001   335.03   1.113s
 PA-233   1246.35   311.68        27.        -2.    -0.001   313.47   1.117s
 Ir-192   1262.55   315.73        29.        -2.    -0.001   323.22   1.121s
 CR-51    1278.86   319.80        28.        -3.    -0.002   222.84   1.125s
 La-140   1321.40   330.44        26.        -1.    -0.001   536.35   1.134s
 AC-228   1353.16   338.38         7.        33.     0.018    22.38   1.040 
 Cs-136   1361.06   340.35        27.        -2.    -0.001   439.87   1.146s
 EU-152   1377.33   344.42        22.        -2.    -0.001   320.74   1.150s
 HF-181   1381.80   345.54        21.        -1.    -0.001   467.31   1.151s
 PB-214   1407.76   352.03        12.       122.     0.068    10.53   1.115 
 BA-133   1415.28   353.90        26.        -4.    -0.002   175.89   1.161s
 I-131    1460.94   365.32        21.         3.     0.002   229.67   1.170s
 SB-125   1704.40   426.18        32.        -6.    -0.003   144.94   1.233s
 AG-108M  1733.90   433.55        21.        -6.    -0.003   115.12   1.239s
 pm-146   1815.17   453.87        21.        -1.     0.000   825.32   1.259s
 SB-125   1851.07   462.85         9.        10.     0.005    54.64   1.268s
 HF-181   1926.51   481.70        21.         1.     0.001   522.96   1.286s
 La-140   1946.01   486.58        22.         1.     0.000   794.68   1.291s
 RU-103   1988.28   497.15        14.         6.     0.003    93.68   1.300s
 RH-106   2043.36   510.92        31.        28.     0.015    34.54   1.315s
 Nd-147   2123.06   530.84        20.         3.     0.002   203.80   1.333s
 CS-134   2252.60   563.22        16.         6.     0.003   101.21   1.364s
 CS-134   2276.11   569.10        10.         4.     0.002   113.03   1.369s
 PA-234   2276.18   569.12        10.         4.     0.002   112.00   1.370s
 BI-207   2276.14   569.11        11.         4.     0.002   122.40   1.370s
 TL-208   2332.93   583.31        10.        60.     0.034    16.54   1.176 
 SB-125   2401.95   600.56        16.         2.     0.001   307.61   1.399s
 SB-124   2407.72   602.00        21.        -3.    -0.001   261.99   1.401s
 BI-214   2437.09   609.34        14.        85.     0.047    12.51   1.714s
 RU-103   2437.15   609.36        23.        75.     0.042    14.71   1.408s
 AG-108M  2457.96   614.56        26.        -4.    -0.002   189.66   1.412s
 PM-144   2470.62   617.73        13.         1.     0.000   607.82   1.415s
 RH-106   2482.74   620.76        12.        -2.    -0.001   334.39   1.419s
 SB-125   2543.62   635.98        12.         3.     0.001   203.45   1.432s
 CS-137   2647.15   661.86        19.         4.     0.002   166.89   1.455s
 PM-144   2787.74   697.00        17.         3.     0.002   185.22   1.487s
 EU-154   2893.15   723.35        19.         1.     0.001   527.82   1.511s
 ZR-95    2892.49   723.19        18.         1.     0.000   708.38   1.512s
 pm-146   2990.39   747.66        24.        -4.    -0.002   167.83   1.533s
 ZR-95    3017.57   754.46        12.         2.     0.001   250.49   1.541s
 AG-110M  3062.39   765.66        21.        -3.    -0.002   204.60   1.548s
 NB-95    3059.62   764.97        24.        -4.    -0.002   180.81   1.549s
 EU-152   3118.82   779.77        11.         5.     0.003   110.94   1.561 
 BI-212   3139.51   784.94        13.         1.     0.000   692.23   1.567s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3182.99   795.81        14.         2.     0.001   241.84   1.576s
 CS-134   3209.92   802.55        13.         2.     0.001   217.81   1.581s
 CO-58    3241.32   810.40        22.        -3.    -0.002   210.45   1.589s
 La-140   3264.29   816.14        16.         1.     0.000   721.53   1.593s
 Cs-136   3269.92   817.54        15.        -1.     0.000   971.15   1.596s
 MN-54    3338.13   834.60        21.        -3.    -0.002   226.07   1.610s
 Co-56    3389.40   847.41        13.         1.     0.001   564.06   1.620s
 TL-208   3442.78   860.76        11.        10.     0.005    57.87   1.632s
 NB-94    3490.33   872.65        14.        -2.    -0.001   276.16   1.641s
 PA-234   3517.99   879.56        13.        -1.    -0.001   378.21   1.649s
 PA-234   3532.90   883.29        10.         2.     0.001   289.05   1.651s
 AG-110M  3523.52   880.94         5.         3.     0.002   119.26   1.653s
 Sc-46    3557.47   889.43         9.        -3.    -0.001   175.67   1.657s
 AC-228   3645.72   911.50         0.        29.     0.016    18.57   0.750s
 PA-234   3783.52   945.94        13.        -1.     0.000   595.57   1.704s
 EU-152   3854.18   963.61        23.        -1.    -0.001   755.55   1.719s
 EU-154   4016.61  1004.22        13.         3.     0.001   204.14   1.753s
 Co-56    4143.45  1035.93         8.        -1.    -0.001   297.54   1.780s
 RH-106   4201.05  1050.33        17.         2.     0.001   360.22   1.790s
 BI-207   4251.55  1062.95        12.         3.     0.001   195.34   1.801s
 FE-59    4397.66  1099.48        17.        -4.    -0.002   173.18   1.829s
 EU-152   4469.73  1117.50         9.        -1.    -0.001   418.54   1.839s
 BI-214   4480.89  1120.29        13.        23.     0.013    26.46   1.845D
 Sc-46    4481.04  1120.33        13.        22.     0.012    31.40   1.845s
 Ta-182   4484.94  1121.30        31.         7.     0.004   115.04   1.846D
 CO-60    4691.99  1173.06        18.        -2.    -0.001   269.88   1.886s
 Ta-182   4740.73  1185.25         9.         3.     0.001   178.45   1.899s
 Ta-182   4885.74  1221.50        23.        -1.    -0.001   581.03   1.923s
 Co-56    4950.47  1237.69        12.         9.     0.005    66.19   1.936s
 CO-60    5330.73  1332.75         9.        -1.    -0.001   308.45   2.005s
 AG-110M  5538.59  1384.72         8.        -2.    -0.001   206.25   2.042s
 K-40     5842.96  1460.82        10.       183.     0.102     7.75   0.837s
 BI-214   7056.53  1764.23         6.         3.     0.002   115.79   2.290s
 Co-56    7083.05  1770.86         7.        -2.    -0.001   196.91   2.294s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.3071E+02                                      4.66E+11             
                          1460.83 1.307E+02  (P 1.218E+01 7.75E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   6.0301E-01                                      8.38E+01             
                           889.28-1.228E-01 ?(  7.952E-01 1.76E+02 1.00E+02 G  
                          1120.55 1.329E+00  (  1.176E+00 3.14E+01 1.00E+02 G  
 
CR-51    F  -6.8535E-01                                      2.77E+01             
                           320.08-6.854E-01 ?(  5.423E+00 2.23E+02 9.94E+00 G  
 
MN-54    C  -1.3583E-01                                      3.12E+02             
                           834.85-1.358E-01 ?(  1.102E+00 2.26E+02 1.00E+02 G  
 
FE-59    F  -3.7056E-01                                      4.45E+01             
                          1099.25-3.706E-01 ?(  2.295E+00 1.73E+02 5.65E+01 G  
                          1291.60-5.085E-02 %   3.021E+00 1.56E+03 4.32E+01 G  
 
Co-56    C   3.6075E-01                                      7.73E+01             
                           846.77 4.231E-02 ?(  8.984E-01 5.64E+02 9.99E+01 G  
                          1238.28 8.424E-01 ?(  1.840E+00 6.62E+01 6.61E+01 G  
                          1037.84-5.654E-01 +   6.388E+00 2.98E+02 1.41E+01 G  
                          1771.35-1.193E+00 +   8.825E+00 1.97E+02 1.55E+01  A 
 
CO-57    C  -4.7269E-02                                      2.72E+02             
                           122.06-4.727E-02 ?(  4.678E-01 2.85E+02 8.56E+01 G  
                           136.47-1.360E-01 &   3.493E+00 7.26E+02 1.07E+01 G  
 
CO-58    C  -1.4512E-01                                      7.09E+01             
                           810.78-1.451E-01 ?(  1.092E+00 2.10E+02 9.95E+01 G  
 
CO-60    F  -1.0124E-01                                      1.93E+03             
                          1332.50-1.012E-01 ?(  1.180E+00 3.08E+02 1.00E+02 G  
                          1173.24-1.443E-01 +   1.413E+00 2.70E+02 9.99E+01 G  
 
NB-94    I   2.0556E-02                                      7.41E+06             
                           702.63 2.056E-02 %(  8.231E-01 1.06E+03 9.79E+01 G  
                           871.10-9.549E-02 +   9.691E-01 2.76E+02 9.99E+01 G  
 
ZR-95    I   1.2043E-01                                      6.40E+01             
                           756.73 1.538E-01 ?(  1.426E+00 2.50E+02 5.45E+01 G  
                           724.20 7.932E-02 ?(  2.078E+00 7.08E+02 4.42E+01 G  
 
NB-95    I  -1.6769E-01                                      6.40E+01             
                           765.79-1.677E-01 ?(  1.075E+00 1.81E+02 9.98E+01 G  
 
RU-103   I   1.9894E-01                                      3.93E+01             
                           497.05 1.989E-01 ?(  6.416E-01 9.37E+01 9.09E+01 G  
                           610.30 4.508E+01 ?   1.515E+01 1.47E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   3.3537E-01                                      3.74E+02             
                           621.92-5.460E-01 ?(  6.800E+00 3.34E+02 9.93E+00 G  
                          1050.36 5.945E+00 ?(  7.868E+01 3.60E+02 1.56E+00 G  
                           511.86 4.091E+00 ?   4.286E+00 3.45E+01 2.00E+01 GA 
 
AG-108M  C  -1.7169E-01                                      1.53E+05             
                           433.94-1.717E-01 ?(  6.863E-01 1.15E+02 9.05E+01 G  
                           722.94 9.793E-03 &   1.036E+00 2.85E+03 9.08E+01 G  
                           614.28-1.544E-01 +   1.036E+00 1.90E+02 8.98E+01 G  
 
AG-110M  F   2.0910E-01                                      2.50E+02             
                           884.68 2.091E-01 ?(  9.041E-01 1.19E+02 7.27E+01 G  
                           657.76 0.000E+00 -   1.255E+00 1.00E+03 9.46E+01 G  
                           937.49-7.990E-03 %   3.017E+00 9.95E+03 3.44E+01 G  
                          1384.30-6.082E-01 +   4.696E+00 2.06E+02 2.43E+01 G  
                           763.94-6.202E-01 +   4.540E+00 2.05E+02 2.23E+01 G  
 
SB-124   F  -8.7915E-02                                      6.02E+01             
                           602.73-8.792E-02 ?(  8.312E-01 2.62E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.341E+00 1.00E+03 4.78E+01 G  
                           722.79 4.480E-02 &   8.029E+00 4.76E+03 1.08E+01 G  
 
SB-125   I   3.9598E-01                                      1.01E+03             
                           427.88-4.915E-01 ?(  2.480E+00 1.45E+02 2.96E+01 G  
                           600.50 3.623E-01 ?(  4.087E+00 3.08E+02 1.79E+01 G  
                           635.89 8.121E-01 &(  6.042E+00 2.03E+02 1.13E+01 G  
                           463.37 2.513E+00 ?(  4.362E+00 5.46E+01 1.05E+01 G  
 
I-131    I   7.8534E-02                                      8.02E+00             
                           364.48 7.853E-02 &(  6.480E-01 2.30E+02 8.17E+01 G  
                           284.30 0.000E+00 -   9.176E+00 1.00E+03 6.14E+00 G  
                           636.97 0.000E+00 -   9.790E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F  -8.5912E-02                                      2.42E+02             
                            97.50-8.591E-02 ?(  1.419E+00 4.73E+02 3.00E+01 G  
                           103.20-2.474E-01 +   1.667E+00 1.94E+02 2.18E+01 G  
 
Ga-68    C  -3.2950E-01                                      4.71E-02             
                          1077.40-3.295E-01 %(  4.533E+01 3.67E+03 3.30E+00 G  
 
Tc-99m   I  -1.9030E-01                                      2.51E-01             
                           140.51-1.903E-01 ?(  5.682E-01 8.90E+01 8.93E+01 G  
 
BA-133   F  -9.5337E-02                                      3.85E+03             
                           356.00-1.493E-01 ?(  9.267E-01 1.76E+02 6.20E+01 G  
                           302.85 8.738E-02 &(  2.728E+00 8.58E+02 1.83E+01 G  
                           383.84-1.894E-01 %   7.287E+00 1.06E+03 8.94E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            80.99-3.990E-02 %   1.709E+00 1.24E+03 3.41E+01 GA 
 
CS-134   I   2.6099E-01                                      7.54E+02             
                           604.71 1.281E-02 %(  8.500E-01 1.80E+03 9.76E+01 G  
                           795.87 1.172E-01 &(  1.037E+00 2.42E+02 8.55E+01 G  
                           569.32 9.446E-01 &(  3.769E+00 1.13E+02 1.54E+01 G  
                           801.95 1.265E+00 ?(  1.006E+01 2.18E+02 8.69E+00 G  
                           563.24 2.331E+00  (  8.166E+00 1.01E+02 8.35E+00 G  
 
CS-137   I   1.6884E-01                                      1.10E+04             
                           661.66 1.688E-01 &(  1.003E+00 1.67E+02 8.52E+01 G  
 
CE-139   F   1.0046E-01                                      1.38E+02             
                           165.85 1.005E-01 ?(  3.421E-01 9.91E+01 7.99E+01 G  
 
Ba-140   I   3.6920E-01                                      1.28E+01             
                           537.26 5.394E-02 %(  2.562E+00 1.26E+03 2.44E+01 G  
                           162.66 7.529E-01 &(  4.716E+00 1.77E+02 6.22E+00 G  
                           304.85 1.605E+00 &(  9.821E+00 1.71E+02 4.29E+00 G  
 
La-140   I   3.6140E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.371E-01 1.00E+03 9.54E+01 G  
                           487.02 5.313E-02 &(  1.548E+00 7.95E+02 4.55E+01 G  
                           328.76-1.354E-01 +   2.632E+00 5.36E+02 2.03E+01 G  
                           815.77 1.510E-01 ?(  4.069E+00 7.22E+02 2.33E+01 G  
 
CE-141   I  -1.3874E-01                                      3.25E+01             
                           145.44-1.387E-01 ?(  9.560E-01 2.00E+02 4.82E+01 G  
 
CE-144   I   5.5409E-02                                      2.85E+02             
                           133.54 5.541E-02 &(  3.425E+00 1.74E+03 1.11E+01 G  
 
PM-144   C   7.9367E-02                                      3.63E+02             
                           696.54 1.289E-01 ?(  8.578E-01 1.85E+02 9.90E+01 G  
                           618.06 2.984E-02 ?(  6.838E-01 6.08E+02 9.91E+01 G  
                           476.81 0.000E+00 -   2.142E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   4.0334E-01                                      4.94E+03             
                           344.29-1.694E-01 ?(  1.965E+00 3.21E+02 2.65E+01 G  
                          1112.07-4.543E-01 +   7.269E+00 4.19E+02 1.36E+01 G  
                           121.78-1.479E-01 +   1.401E+00 2.72E+02 2.86E+01 G  
                           778.92 1.576E+00 ?(  6.147E+00 1.11E+02 1.29E+01 G  
                           964.11-3.253E-01 +   8.988E+00 7.56E+02 1.46E+01 G  
                           244.69-1.932E+00 +   8.339E+00 1.26E+02 7.58E+00 G  
                          1408.00-1.176E-01 %   5.338E+00 1.15E+03 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   3.9040E-01                                      3.14E+03             
                           873.23 4.384E-02 %(  8.159E+00 4.93E+03 1.23E+01 G  
                           123.10-1.169E-01 &   1.010E+00 2.49E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   5.144E+00 1.00E+03 3.52E+01 G  
                           723.36 2.378E-01 ?(  4.613E+00 5.28E+02 2.02E+01 G  
                          1004.77 7.979E-01 ?(  5.933E+00 2.04E+02 1.80E+01 G  
                           996.33 2.776E-01 %   1.110E+01 1.07E+03 1.06E+01 G  
 
EU-155   I  -1.0246E-01                                      1.81E+03             
                           105.31-1.025E-01 ?(  1.710E+00 4.74E+02 2.12E+01 G  
                            86.54-9.016E-01 +   2.013E+00 6.75E+01 3.07E+01 G  
 
HF-181   F   7.6549E-02                                      4.24E+01             
                           482.00 4.416E-02 &(  8.448E-01 5.23E+02 8.05E+01 G  
                           133.02 1.368E-01 ?(  8.516E-01 1.80E+02 4.33E+01 G  
                           345.83-1.998E-01 +   3.408E+00 4.67E+02 1.51E+01 G  
                           136.30-4.465E-01 &   7.411E+00 4.76E+02 5.85E+00 G  
 
Ta-182   F   1.1562E+00                                      1.14E+02             
                          1121.30 1.234E+00  (  4.888E+00 1.15E+02 3.49E+01 G  
                          1221.41-2.851E-01 -   6.038E+00 5.81E+02 2.70E+01 G  
                          1189.05 9.895E-01 ?(  6.501E+00 1.78E+02 1.62E+01 G  
 
Hg-203   F  -1.6633E-02                                      4.66E+01             
                           279.20-1.663E-02 ?(  4.845E-01 7.85E+02 8.15E+01 G  
 
TL-208   N   2.4517E+00                                      6.98E+02             
                           583.02 2.384E+00  (  6.727E-01 1.65E+01 8.45E+01 G  
                           277.28 3.362E+00 ?(  6.262E+00 5.74E+01 6.31E+00 G  
                           860.56 3.714E+00 +   6.932E+00 5.79E+01 1.24E+01 G  
 
pm-146   C  -5.2619E-01                                      2.02E+03             
                           747.16-5.262E-01 ?(  3.118E+00 1.68E+02 3.40E+01 G  
                           735.72 0.000E+00 +   5.209E+00 1.00E+03 2.25E+01 G  
                           453.88-3.251E-02 +   9.873E-01 8.25E+02 6.50E+01 G  
 
y-88     F  -1.6989E-03                                      1.07E+02             
                           898.04-1.699E-03 %(  1.012E+00 1.56E+04 9.37E+01 G  
                          1836.06 0.000E+00 +   6.973E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      8.1527E+02                                      5.33E+03             
                           263.70 8.153E+02 &(  7.170E+03 2.46E+02 6.00E-03   K
 
Cd-109   F   4.0451E+00                                      4.53E+02             
                            88.04 4.045E+00  (  1.237E+01 9.11E+01 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   2.3835E+01                                      8.14E+03             
                            46.54 2.384E+01 @(P 2.086E+01 2.66E+01 4.25E+00 G  
 
PB-212   N   4.6452E+00                                      6.98E+02             
                           238.63 4.645E+00  (P 1.101E+00 1.03E+01 4.33E+01 G  
                           300.03-3.924E-01 %   1.527E+01 1.07E+03 3.28E+00 GA 
 
PB-214   N   6.6445E+00                                      5.84E+05             
                           351.93 6.994E+00  (  1.095E+00 1.05E+01 3.76E+01 G  
                           295.09 5.964E+00 @(  2.185E+00 1.83E+01 1.93E+01 G  
                           242.00 8.464E+00 +   6.815E+00 2.74E+01 7.43E+00 GA 
 
BI-207   C   1.6572E-01                                      1.18E+04             
                           569.70 1.393E-01 &(  6.053E-01 1.22E+02 9.77E+01 G  
                          1063.66 2.004E-01 ?(  1.431E+00 1.95E+02 7.45E+01 G  
 
BI-214   N   6.3999E+00                                      5.84E+05             
                           609.31 6.400E+00  (P 1.502E+00 1.25E+01 4.61E+01 G  
                          1120.29 9.221E+00 + P 7.623E+00 2.65E+01 1.51E+01 G  
                          1764.49 1.929E+00 -   8.062E+00 1.16E+02 1.54E+01 G  
 
BI-210M  T   1.7771E-01                                      1.10E+09             
                           265.83 1.821E-01 ?(  7.451E-01 1.17E+02 5.00E+01 G  
                           304.90 1.698E-01 &(  1.619E+00 2.64E+02 2.80E+01 G  
 
RA-224   N   8.2387E+00                                      6.98E+02             
                           240.99 8.239E+00  (  1.498E+01 5.57E+01 4.10E+00 G  
 
AC-228   N   5.1543E+00                                      2.10E+03             
                           911.07 4.951E+00  (  1.258E+00 1.86E+01 2.90E+01 G  
                           968.97 1.382E-01 &   7.097E+00 1.39E+03 1.75E+01 G  
                           338.32 5.645E+00  (  2.649E+00 2.24E+01 1.20E+01 G  
                            93.35 1.385E+01 +   5.956E+00 1.89E+01 5.56E+00 XA 
 
TH-227   N   1.0931E+00                                      7.95E+03             
                           235.97 3.662E-01 ?(  1.057E+01 8.50E+02 1.23E+01 G  
                            50.14 2.211E+00 ?(  7.587E+00 1.01E+02 8.00E+00 G  
                           256.24-1.079E-01 %   6.875E+00 1.76E+03 7.00E+00 G  
 
TH-229   N   1.1062E+00                                      2.68E+06             
                           193.51 1.106E+00 ?(  9.173E+00 2.36E+02 4.40E+00 G  
                           210.85-3.132E+00 +   1.781E+01 1.65E+02 2.99E+00 G  
 
TH-234   N   3.5662E+00                                      1.63E+12             
                            63.29 3.555E+00  (P 1.819E+01 4.87E+01 3.81E+00 G  
                            92.59 3.574E+00 *(P 9.548E+00 3.37E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 13
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   1.2815E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  1.894E+01 1.00E+03 2.88E+00 G  
                           300.07 2.782E+00 ?(  2.031E+01 2.06E+02 2.46E+00 G  
 
PA-233   C  -1.2851E-01                                      7.82E+08             
                           312.01-1.285E-01 ?(  1.445E+00 3.13E+02 3.60E+01 G  
                           300.18-6.633E-01 +   8.690E+00 3.66E+02 6.20E+00 G  
 
PA-234   N   3.6047E-01                                      1.63E+12             
                           131.29-5.220E-01 ?(  2.414E+00 1.36E+02 1.80E+01 G  
                           946.02-3.382E-01 +   7.566E+00 5.96E+02 1.34E+01 G  
                           569.47 1.784E+00 &(  7.048E+00 1.12E+02 8.20E+00 G  
                           883.24 7.993E-01 ?(  8.681E+00 2.89E+02 9.60E+00 G  
                           880.53-1.091E+00 +   1.541E+01 3.78E+02 6.00E+00 GA 
 
PA-234M  N  -1.5491E+01                                      1.63E+12             
                          1001.00-1.549E+01 %(P 1.433E+02 1.23E+04 8.37E-01 G  
                           766.41-1.014E+01 % P 3.394E+02 2.30E+03 2.94E-01 G  
 
U-235    N   1.9731E+00                                      2.57E+11             
                           143.79 1.814E+00  (  3.605E+00 6.05E+01 1.10E+01 G  
                           205.33 2.412E+00 ?(  8.321E+00 1.01E+02 5.01E+00 G  
                           163.38 1.883E+00 &(  7.946E+00 1.23E+02 5.08E+00 G  
 
AM-241   T   8.6407E-01                                      1.58E+05             
                            59.54 8.641E-01  (  1.774E+00 6.24E+01 3.59E+01 G  
 
Np-237   F   1.0614E+00                                      2.14E+06             
                            86.49 1.061E+00  (  2.886E+00 8.11E+01 1.31E+01 G  
 
Ir-192   F   8.3062E-01                                      7.40E+01             
                           316.49-5.439E-02 ?(  6.287E-01 3.23E+02 8.70E+01 G  
                           468.06 0.000E+00 &   6.921E-01 1.00E+03 5.18E+01 G  
                           308.44-1.264E-01 +   1.529E+00 3.35E+02 3.18E+01 G  
                           295.95 3.385E+00 ?(  1.635E+00 1.88E+01 3.02E+01 G  
 
Cs-136   F  -2.5729E-02                                      1.30E+01             
                           818.50-2.573E-02 ?(  9.376E-01 9.71E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   2.126E+00 1.00E+03 8.00E+01 G  
                           340.57-7.525E-02 +   1.195E+00 4.40E+02 4.69E+01 G  
 
Np-239   T   4.2329E-01                                      2.36E+00             
                           103.70 8.642E-01     1.162E+00 5.02E+01 2.40E+01 X  
                           106.13 4.233E-01 ?(  1.517E+00 1.05E+02 2.27E+01 G  
                            99.50 2.201E-01 ?   2.587E+00 3.36E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 14
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       7.5725E-01                                      1.11E+01             
                           531.00 7.572E-01  (  5.530E+00 2.04E+02 1.30E+01 G  
                            91.10-8.644E-01 +   2.305E+00 8.01E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.88        37.         9.     0.005   100.71   2.211E+00   
 AM-241      59.70        73.        21.     0.011    62.35   8.641E-01   
 TH-234      63.00       103.        10.     0.005    48.73   3.555E+00  P
 EU-155      86.11       145.       -26.    -0.015    67.51  -9.016E-01   
 Nd-147      91.52       171.       -24.    -0.013    80.14  -8.644E-01   
 TH-234      92.90       113.        20.     0.011    33.65   3.574E+00  P
 Gd-153      97.49        73.        -3.    -0.001   473.39  -8.591E-02   
 Gd-153     103.16        53.        -5.    -0.003   194.20  -2.474E-01   
 EU-155     105.34        53.        -2.    -0.001   473.95  -1.025E-01   
 EU-152     122.68        65.        -4.    -0.002   272.49  -1.479E-01   
 CO-57      122.06        65.        -4.    -0.002   284.54  -4.727E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     122.65        69.        -5.    -0.003   249.32  -1.169E-01   
 PA-234     130.54        75.        -9.    -0.005   135.54  -5.220E-01   
 HF-181     132.81        52.         6.     0.003   179.71   1.368E-01   
 HF-181     137.10        72.        -3.    -0.001   475.54  -4.465E-01   
 CO-57      138.36        52.        -1.    -0.001   726.08  -1.360E-01   
 Tc-99m     141.30        91.       -16.    -0.009    89.04  -1.903E-01   
 U-235      143.82        56.        19.     0.010    60.50   1.814E+00   
 CE-141     146.22        76.        -6.    -0.004   200.07  -1.387E-01   
 Ba-140     159.97        24.         4.     0.002   177.00   7.529E-01   
 U-235      163.23        48.         8.     0.005   123.14   1.883E+00   
 TH-229     193.90        37.         4.     0.002   235.52   1.106E+00   
 U-235      204.83        36.         9.     0.005   101.17   2.412E+00   
 TH-229     210.89        58.        -7.    -0.004   164.92  -3.132E+00   
 TH-227     235.97       312.         3.     0.002   849.71   3.662E-01   
 EU-152     243.61        64.        -9.    -0.005   126.48  -1.932E+00   
 Cd-113m    263.77        24.         3.     0.002   245.77   8.153E+02   
 BI-210M    267.55        17.         5.     0.003   117.11   1.821E-01   
 Hg-203     277.98        18.        -1.     0.000   785.47  -1.663E-02   
 Ir-192     295.32        26.        55.     0.031    18.84   3.385E+00   
 PA-231     300.61        26.         4.     0.002   205.80   2.782E+00   
 PA-233     299.45        31.        -2.    -0.001   366.37  -6.633E-01   
 BA-133     303.19        26.         1.     0.000   857.52   8.738E-02   
 Ba-140     306.04        17.         4.     0.002   171.26   1.605E+00   
 BI-210M    305.53        21.         3.     0.001   264.19   1.698E-01   
 Ir-192     308.32        24.        -2.    -0.001   335.03  -1.264E-01   
 PA-233     311.68        27.        -2.    -0.001   313.47  -1.285E-01   
 Ir-192     315.73        29.        -2.    -0.001   323.22  -5.439E-02   
 CR-51      319.80        28.        -3.    -0.002   222.84  -6.854E-01   
 La-140     330.44        26.        -1.    -0.001   536.35  -1.354E-01   
 Cs-136     340.35        27.        -2.    -0.001   439.87  -7.525E-02   
 EU-152     344.42        22.        -2.    -0.001   320.74  -1.694E-01   
 HF-181     345.54        21.        -1.    -0.001   467.31  -1.998E-01   
 BA-133     353.90        26.        -4.    -0.002   175.89  -1.493E-01   
 I-131      365.32        21.         3.     0.002   229.67   7.853E-02   
 SB-125     426.18        32.        -6.    -0.003   144.94  -4.915E-01   
 AG-108M    433.55        21.        -6.    -0.003   115.12  -1.717E-01   
 pm-146     453.87        21.        -1.     0.000   825.32  -3.251E-02   
 SB-125     462.85         9.        10.     0.005    54.64   2.513E+00   
 HF-181     481.70        21.         1.     0.001   522.96   4.416E-02   
 La-140     486.58        22.         1.     0.000   794.68   5.313E-02   
 RU-103     497.15        14.         6.     0.003    93.68   1.989E-01   
 RH-106     510.92        31.        28.     0.015    34.54   4.091E+00   
 Nd-147     530.84        20.         3.     0.002   203.80   7.572E-01   
 CS-134     563.22        16.         6.     0.003   101.21   2.331E+00   
 CS-134     569.10        10.         4.     0.002   113.03   9.446E-01   
 PA-234     569.12        10.         4.     0.002   112.00   1.784E+00   
 BI-207     569.11        11.         4.     0.002   122.40   1.393E-01   
 SB-125     600.56        16.         2.     0.001   307.61   3.623E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 16
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     602.00        21.        -3.    -0.001   261.99  -8.792E-02   
 RU-103     609.36        23.        75.     0.042    14.71   4.508E+01   
 AG-108M    614.56        26.        -4.    -0.002   189.66  -1.544E-01   
 PM-144     617.73        13.         1.     0.000   607.82   2.984E-02   
 RH-106     620.76        12.        -2.    -0.001   334.39  -5.460E-01   
 SB-125     635.98        12.         3.     0.001   203.45   8.121E-01   
 CS-137     661.86        19.         4.     0.002   166.89   1.688E-01   
 PM-144     697.00        17.         3.     0.002   185.22   1.289E-01   
 EU-154     723.35        19.         1.     0.001   527.82   2.378E-01   
 ZR-95      723.19        18.         1.     0.000   708.38   7.932E-02   
 pm-146     747.66        24.        -4.    -0.002   167.83  -5.262E-01   
 ZR-95      754.46        12.         2.     0.001   250.49   1.538E-01   
 AG-110M    765.66        21.        -3.    -0.002   204.60  -6.202E-01   
 NB-95      764.97        24.        -4.    -0.002   180.81  -1.677E-01   
 EU-152     779.77        11.         5.     0.003   110.94   1.576E+00   
 BI-212     784.94        13.         1.     0.000   692.23   2.569E+00   
 CS-134     795.81        14.         2.     0.001   241.84   1.172E-01   
 CS-134     802.55        13.         2.     0.001   217.81   1.265E+00   
 CO-58      810.40        22.        -3.    -0.002   210.45  -1.451E-01   
 La-140     816.14        16.         1.     0.000   721.53   1.510E-01   
 Cs-136     817.54        15.        -1.     0.000   971.15  -2.573E-02   
 MN-54      834.60        21.        -3.    -0.002   226.07  -1.358E-01   
 Co-56      847.41        13.         1.     0.001   564.06   4.231E-02   
 NB-94      872.65        14.        -2.    -0.001   276.16  -9.549E-02   
 PA-234     879.56        13.        -1.    -0.001   378.21  -1.091E+00   
 PA-234     883.29        10.         2.     0.001   289.05   7.993E-01   
 AG-110M    880.94         5.         3.     0.002   119.26   2.091E-01   
 Sc-46      889.43         9.        -3.    -0.001   175.67  -1.228E-01   
 PA-234     945.94        13.        -1.     0.000   595.57  -3.382E-01   
 EU-152     963.61        23.        -1.    -0.001   755.55  -3.253E-01   
 EU-154    1004.22        13.         3.     0.001   204.14   7.979E-01   
 Co-56     1035.93         8.        -1.    -0.001   297.54  -5.654E-01   
 RH-106    1050.33        17.         2.     0.001   360.22   5.945E+00   
 BI-207    1062.95        12.         3.     0.001   195.34   2.004E-01   
 FE-59     1099.48        17.        -4.    -0.002   173.18  -3.706E-01   
 EU-152    1117.50         9.        -1.    -0.001   418.54  -4.543E-01   
 Sc-46     1120.33        13.        22.     0.012    31.40   1.329E+00   
 CO-60     1173.06        18.        -2.    -0.001   269.88  -1.443E-01   
 Co-56     1237.69        12.         9.     0.005    66.19   8.424E-01   
 CO-60     1332.75         9.        -1.    -0.001   308.45  -1.012E-01   
 AG-110M   1384.72         8.        -2.    -0.001   206.25  -6.082E-01   
 Co-56     1770.86         7.        -2.    -0.001   196.91  -1.193E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 17
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                7.97E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.81E+00
 K-40         1.3071E+02    1.3071E+02    7.959E+00%                1.22E+01
 Sc-46  #A    6.0301E-01    6.0301E-01    3.140E+01%                7.95E-01
 CR-51  #A   -6.8534E-01   -6.8535E-01    2.228E+02%                5.42E+00
 MN-54  #A   -1.3583E-01   -1.3583E-01    2.261E+02%                1.10E+00
 FE-59  #A   -3.7056E-01   -3.7056E-01    1.732E+02%                2.29E+00
 Co-56  #A    3.6074E-01    3.6075E-01    6.619E+01%                8.98E-01
 CO-57  #A   -4.7269E-02   -4.7269E-02    2.845E+02%                4.68E-01
 CO-58  #A   -1.4512E-01   -1.4512E-01    2.105E+02%                1.09E+00
 CO-60  #A   -1.0124E-01   -1.0124E-01    3.085E+02%                1.18E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.94E+00
 NB-94  #A    2.0556E-02    2.0556E-02    1.064E+03%                8.23E-01
 ZR-95  #A    1.2043E-01    1.2043E-01    2.505E+02%                1.43E+00
 NB-95  #A   -1.6769E-01   -1.6769E-01    1.808E+02%                1.07E+00
 RU-103 #A    1.9894E-01    1.9894E-01    9.368E+01%                6.42E-01
 RH-106 #A    3.3537E-01    3.3537E-01    2.457E+02%                6.80E+00
 AG-108M#A   -1.7169E-01   -1.7169E-01    1.151E+02%                6.86E-01
 AG-110M#A    2.0910E-01    2.0910E-01    1.193E+02%                9.04E-01
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.67E-01
 SB-124 #A   -8.7915E-02   -8.7915E-02    2.620E+02%                8.31E-01
 SB-125 #A    3.9598E-01    3.9598E-01    5.464E+01%                2.48E+00
 I-131  #A    7.8530E-02    7.8534E-02    2.297E+02%                6.48E-01
 Gd-153 #A   -8.5912E-02   -8.5912E-02    4.734E+02%                1.42E+00
 Ga-68  #A   -3.2642E-01   -3.2950E-01    3.672E+03%                4.53E+01
 Tc-99m #A   -1.8997E-01   -1.9030E-01    8.904E+01%                5.68E-01
 BA-133 #A   -9.5337E-02   -9.5337E-02    1.759E+02%                9.27E-01
 CS-134 #A    2.6099E-01    2.6099E-01    1.012E+02%                8.50E-01
 CS-137 #A    1.6884E-01    1.6884E-01    1.669E+02%                1.00E+00
 CE-139 #A    1.0046E-01    1.0046E-01    9.912E+01%                3.42E-01
 Ba-140 #A    3.6918E-01    3.6920E-01    1.713E+02%                2.56E+00
 La-140 #A    3.6139E-02    3.6140E-02    4.890E+02%                6.37E-01
 CE-141 #A   -1.3874E-01   -1.3874E-01    2.001E+02%                9.56E-01
 CE-144 #A    5.5409E-02    5.5409E-02    1.745E+03%                3.43E+00
 PM-144 #A    7.9367E-02    7.9367E-02    1.852E+02%                8.58E-01
 EU-152 #A    4.0334E-01    4.0334E-01    1.109E+02%                1.96E+00
 EU-154 #A    3.9040E-01    3.9040E-01    2.041E+02%                8.16E+00
 EU-155 #A   -1.0246E-01   -1.0246E-01    4.739E+02%                1.71E+00
 HF-181 #A    7.6549E-02    7.6549E-02    1.797E+02%                8.45E-01
 Ta-182  A    1.1562E+00    1.1562E+00    1.062E+02%                4.89E+00
 Hg-203 #A   -1.6633E-02   -1.6633E-02    7.855E+02%                4.85E-01
 TL-208       2.4517E+00    2.4517E+00    1.654E+01%                6.73E-01
 pm-146 #A   -5.2619E-01   -5.2619E-01    1.678E+02%                3.12E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:32:38 AMPage 18
 TestAmerica                     Spectrum name: 7_Gamma_20140351.An1             
                                                                                 
 y-88   #A   -1.6989E-03   -1.6989E-03    1.556E+04%                1.01E+00
 Cd-113m#A    8.1527E+02    8.1527E+02    2.458E+02%                7.17E+03
 Cd-109  A    4.0451E+00    4.0451E+00    9.106E+01%                1.24E+01
 PB-210 #     2.3835E+01    2.3835E+01    3.551E+01%                2.09E+01
 PB-212       4.6452E+00    4.6452E+00    1.077E+01%                1.10E+00
 PB-214       6.6445E+00    6.6445E+00    1.053E+01%                1.10E+00
 BI-207 #A    1.6572E-01    1.6572E-01    1.153E+02%                6.05E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.13E+01
 BI-214       6.3999E+00    6.3999E+00    1.307E+01%                1.50E+00
 BI-210M#A    1.7771E-01    1.7771E-01    1.171E+02%                7.45E-01
 RA-224  A    8.2387E+00    8.2387E+00    5.569E+01%                1.50E+01
 AC-228       5.1543E+00    5.1543E+00    1.454E+01%                1.26E+00
 TH-227 #A    1.0931E+00    1.0931E+00    1.007E+02%                1.06E+01
 TH-229 #A    1.1062E+00    1.1062E+00    2.355E+02%                9.17E+00
 TH-234 #A    3.5662E+00    3.5662E+00    7.601E+01%                1.82E+01
 PA-231 #A    1.2815E+00    1.2815E+00    2.058E+02%                1.89E+01
 PA-233 #A   -1.2851E-01   -1.2851E-01    3.135E+02%                1.44E+00
 PA-234 #A    3.6047E-01    3.6047E-01    1.120E+02%                2.41E+00
 PA-234M#A   -1.5491E+01   -1.5491E+01    2.435E+04%                1.43E+02
 U-235  #A    1.9731E+00    1.9731E+00    5.682E+01%                3.61E+00
 AM-241 #A    8.6407E-01    8.6407E-01    6.235E+01%                1.77E+00
 Np-237  A    1.0614E+00    1.0614E+00    8.109E+01%                2.89E+00
 Ir-192 #C    8.3062E-01    8.3062E-01    1.884E+01%                6.29E-01
 Cs-136 #A   -2.5728E-02   -2.5729E-02    9.712E+02%                9.38E-01
 Np-239  A    4.2321E-01    4.2329E-01    1.053E+02%                1.52E+00
 Nd-147 #A    7.5722E-01    7.5725E-01    2.038E+02%                5.53E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.8 to  2000.1 keV)     1.881E+02  Bq/Sample     
 Total Decayed Activity ( 1188.8 to  2000.1 keV) 1.8807477E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140371 
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-1-I DU 
             Detector: Ge9 S/N100228730   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-1-I DU
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:41        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:41:33     Real Time: 1802   sec
        Analysis Time: 2/10/2014 09:26        Dead Time: 0.12   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.144E-01          270.9     8.518E-01    8.520E-01    3.285E+00
NA-22     -1.903E-02         1315.0     2.502E-01    2.502E-01    9.565E-01
K-40       1.439E+02            6.2     8.889E+00    1.154E+01    8.314E+00
Sc-46      3.382E-01           46.8     1.583E-01    1.593E-01    9.036E-01
CR-51      9.336E-01          158.4     1.479E+00    1.480E+00    5.175E+00
MN-54      0.000E+00         1000.0     1.554E-01    1.554E-01    1.069E+00
FE-59     -4.056E-01          145.9     5.919E-01    5.923E-01    2.075E+00
Co-56      3.823E-02          187.1     7.154E-02    7.157E-02    9.928E-01
CO-57      1.626E-01           95.9     1.559E-01    1.562E-01    5.256E-01
CO-58      2.027E-01          107.5     2.179E-01    2.182E-01    7.582E-01
CO-60      0.000E+00         1000.0     5.291E-02    5.291E-02    1.490E+00
ZN-65      6.075E-03        12680.0     7.701E-01    7.701E-01    2.782E+00
NB-94     -1.365E-01          170.7     2.331E-01    2.332E-01    8.246E-01
ZR-95      3.802E-01           50.8     1.931E-01    1.941E-01    1.306E+00
NB-95     -1.644E-01          164.8     2.710E-01    2.711E-01    9.510E-01
RU-103     6.738E-02          271.6     1.830E-01    1.830E-01    6.603E-01
RH-106     4.015E+00           65.6     2.635E+00    2.643E+00    4.852E+00
AG-108M    6.450E-02          278.2     1.794E-01    1.794E-01    6.437E-01
AG-110M    4.367E-02          577.1     2.520E-01    2.520E-01    1.059E+00
SN-113     2.319E-01          111.5     2.586E-01    2.588E-01    8.908E-01
SB-124    -1.974E-01          114.8     2.265E-01    2.268E-01    7.824E-01
SB-125     1.840E-01           79.4     1.461E-01    1.464E-01    2.056E+00
I-131     -4.801E-02          407.2     1.955E-01    1.955E-01    7.003E-01
Gd-153     6.897E-01           47.7     3.290E-01    3.316E-01    1.242E+00
Ga-68      1.828E+00          501.3     9.166E+00    9.166E+00    3.396E+01
Tc-99m     2.790E-02          403.6     1.126E-01    1.126E-01    4.000E-01
BA-133     1.244E-01          169.7     2.110E-01    2.111E-01    4.000E-01
CS-134     1.214E-01          111.0     1.348E-01    1.349E-01    2.106E+00
CS-137     9.549E-02          247.7     2.365E-01    2.366E-01    8.527E-01
CE-139     1.665E-02          924.8     1.539E-01    1.540E-01    5.444E-01
Ba-140     7.285E-03         9674.0     7.048E-01    7.048E-01    2.613E+00
La-140     8.564E-02          255.2     2.186E-01    2.186E-01    9.119E-01
CE-141    -9.864E-02          286.7     2.828E-01    2.828E-01    9.808E-01
CE-144     1.062E+00          104.5     1.109E+00    1.111E+00    3.761E+00
PM-144     1.819E-01           58.8     1.069E-01    1.073E-01    7.799E-01
EU-152     1.611E-01           93.7     1.509E-01    1.511E-01    2.207E+00
EU-154     5.388E-01          120.1     6.472E-01    6.478E-01    6.702E+00
EU-155     4.247E-01           46.1     1.957E-01    1.971E-01    2.330E+00
HF-181     1.237E-01          155.2     1.920E-01    1.921E-01    6.303E-01
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Ta-182     8.900E-01          123.5     1.099E+00    1.100E+00    3.799E+00
Hg-203    -2.292E-02          806.1     1.847E-01    1.847E-01    6.596E-01
TL-208     2.226E+00           15.8     3.523E-01    3.707E-01    5.431E-01
pm-146     2.436E-01          137.8     3.356E-01    3.359E-01    2.144E+00
y-88       1.105E-01          216.7     2.396E-01    2.396E-01    8.694E-01
Cd-113m   -1.787E+03          140.7     2.513E+03    2.516E+03    8.684E+03
Cd-109     6.484E-02         6480.0     4.202E+00    4.202E+00    1.462E+01
PB-210    -2.201E-01         2207.0     4.859E+00    4.859E+00    1.735E+01
PB-212     4.968E+00           15.2     7.538E-01    8.194E-01    1.574E+00
PB-214     6.519E+00           10.3     6.713E-01    7.519E-01    9.504E-01
BI-207     7.038E-02          274.7     1.933E-01    1.933E-01    6.960E-01
BI-212     4.100E+00           74.4     3.050E+00    3.057E+00    1.021E+01
BI-214     6.712E+00           11.9     7.958E-01    8.688E-01    1.311E+00
BI-210M   -3.884E-02          698.7     2.714E-01    2.714E-01    9.734E-01
RA-224    -1.493E+01           54.7     8.172E+00    8.228E+00    2.680E+01
AC-228     4.720E+00           22.7     1.071E+00    1.098E+00    3.300E+00
TH-227    -2.637E+00           99.3     2.618E+00    2.623E+00    8.749E+00
TH-229     1.672E+00          168.9     2.824E+00    2.827E+00    1.114E+01
TH-234     1.182E+01           42.6     5.030E+00    5.068E+00    1.607E+01
PA-231     3.495E+00          159.7     5.582E+00    5.585E+00    1.940E+01
PA-233    -3.461E-01          118.2     4.092E-01    4.096E-01    1.412E+00
PA-234     3.400E-01          109.3     3.714E-01    3.719E-01    2.588E+00
PA-234M   -6.612E-02        46730.0     3.089E+01    3.089E+01    1.154E+02
U-235      7.328E-01           99.2     7.268E-01    7.278E-01    5.191E+00
AM-241     3.641E-01          155.3     5.654E-01    5.657E-01    1.932E+00
Np-237     2.810E+00           46.1     1.294E+00    1.304E+00    4.181E+00
Ir-192     1.599E-02          423.6     6.772E-02    6.772E-02    4.604E-01
Cs-136    -3.199E-02          617.4     1.975E-01    1.975E-01    7.388E-01
Np-239    -5.852E-01          106.9     6.255E-01    6.265E-01    2.114E+00
Nd-147    -5.132E-03        16670.0     8.553E-01    8.553E-01    3.360E+00
-----------------------------------------------------------------------------
Total      2.082E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-1-I DU                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140371.An1

 Acquisition information
        Start time:                 2/10/2014 2:41:33 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.12 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:41:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1401

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.73        6. 215.34   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.90        9. 155.30   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    62.98       32.  42.56   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    77.42      133.  15.52   1.11  4.689E-02
    87.10       33.  46.08   1.04  5.010E-02    86.49  13.100  2.809E+00 Np237 
                                                86.54  30.700  1.198E+00 EU155 
    87.10       33.  46.06   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.199E+00 EU155 
    93.02       25.  60.13   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    99.41       10. 118.33   1.05  5.266E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  7.215E-01 Np239 
    99.56       15.  71.33   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.042E+00 Np239 
   102.99       19.  60.65   1.05  5.307E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  8.434E-01 Np239 
   103.01       19.  63.35   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  8.334E-01 Np239 
   121.82       14.  93.67   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.657E-01 CO57  
   121.83       13.  95.92   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.626E-01 CO57  
   131.82        9.  73.10   0.65  5.210E-02
   134.46       11. 104.48   1.08  5.189E-02   133.54  11.090    PBC<MDA CE144 
                                               133.02  43.300  2.716E-01 HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   137.56        1. 796.27   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.433E-01 CO57  
                                               136.30   5.850  2.615E-01 HF181 
   143.35        2. 403.62   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
                                               143.79  10.960  2.229E-01 U235  
   163.38        2. 690.06   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   165.38        1. 924.83   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   186.23       75.  22.32   0.98  4.395E-02
   192.41        4. 242.53   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   205.01       10.  99.19   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   211.63        5. 235.11   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   238.42      151.  14.54   1.20  3.734E-02   238.63  43.300  4.968E+00 PB212 
   241.75       53.  23.95   0.90  3.697E-02   242.00   7.430  1.079E+01 PB214 
   276.60        5. 161.19   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.08       73.  18.14   0.87  3.232E-02   295.09  19.300  6.472E+00 PB214 
                                               295.95  30.160  4.150E+00 Ir192 
                                               295.95  30.160  4.150E+00 Ir192 
   303.08        6. 169.67   1.24  3.175E-02   302.65   2.880  3.360E+00 PA231 
                                               302.85  18.330  5.281E-01 BA133 
   303.15        6. 159.69   1.24  3.176E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  5.494E-01 BA133 
   319.19        5. 158.43   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.12        2. 322.89   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.05       42.  34.56   0.40  2.940E-02   338.32  12.010  6.686E+00 AC228 
   351.84      127.  10.30   0.82  2.861E-02   351.93  37.600  6.543E+00 PB214 
   383.93        3. 231.91   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   391.95        7. 111.48   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   433.79        3. 278.15   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   462.70        8.  79.39   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   467.16        1. 423.63   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  6.877E-02 Ir192 
   473.71        1. 270.94   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   477.05       10.  58.77   1.39  2.304E-02
   482.20        4. 155.18   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  1.137E-01 HF181 
   496.33        2. 271.57   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  6.738E-02 RU103 
   510.57       93.  13.11   0.56  2.192E-02
   511.13       39.  26.38   1.42  2.188E-02   511.86  20.000  4.983E+00 RH106 
                                               511.86  20.000  4.983E+00 RH106 
   569.35        2. 314.24   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.146E-01 PA234 
                                               569.70  97.740  5.997E-02 BI207 
   569.36        2. 313.96   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.153E-01 PA234 
                                               569.70  97.740  6.002E-02 BI207 
   569.86        3. 274.66   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.386E-01 PA234 
                                               569.70  97.740  7.038E-02 BI207 
   582.82       67.  15.83   1.14  1.989E-02   583.02  84.500  2.226E+00 TL208 
   609.15      103.  10.82   1.56  1.925E-02   609.31  46.090  6.431E+00 BI214 
                                               610.30   5.750  5.161E+01 RU103 
                                               610.30   5.750  5.161E+01 RU103 
   609.33       77.  14.31   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.890E+01 RU103 
   620.23        5. 101.40   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.365E+00 RH106 
   661.13        3. 247.71   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   697.46        1. 957.13   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   726.84        9.  74.38   1.60  1.686E-02   724.20  44.150    PBC<MDA ZR95  
                                               727.17   7.550  4.100E+00 BI212 
   726.89       11.  50.78   1.60  1.691E-02   724.20  44.150    PBC<MDA ZR95  
                                               727.17   7.550  4.916E+00 BI212 
   735.62        4. 137.77   1.61  1.671E-02   735.72  22.500    PBC<MDA pm146 
   763.71        1. 577.07   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   781.06        1. 653.18   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   786.38        1. 411.22   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.59        6. 111.01   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   802.16        2. 380.84   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   810.50        6. 107.51   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   871.17        1. 662.48   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   882.86        1. 804.39   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   895.34        3. 216.73   1.74  1.434E-02   898.04  93.700    PBC<MDA y88   
   911.17       29.  29.42   1.75  1.418E-02   911.07  29.000  3.906E+00 AC228 
   941.93        0. 893.45   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   945.02        5. 109.26   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   996.36        2. 248.06   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1004.62        4. 120.13   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1050.03        7.  83.37   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  2.088E+01 RH106 
  1078.15        1. 501.34   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.25       25.  24.88   1.90  1.206E-02  1120.29  15.100  7.568E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.32       17.  46.81   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.644E-01 Sc46  
                                              1121.30  34.900  2.191E+00 Ta182 
  1121.26        7. 123.50   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  8.900E-01 Ta182 
  1238.82        3. 207.69   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1460.48      269.   6.01   1.59  9.749E-03  1460.83  10.670  1.439E+02 K40   
  1595.94        1. 395.40   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1764.00       12.  33.96   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   309.28    77.42        71.       142. 3.024E+03   11.89   1.109  -        
   526.81   131.82        18.        20. 3.915E+02   36.75   0.647  -      s 
   744.40   186.23        44.        75. 1.707E+03   22.32   0.976  -      s 
  2041.62   510.57        49.        54. 2.467E+03   22.79   0.565  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    202.55    50.73        75.         6.     0.003   215.34   1.001s
 AM-241    239.24    59.90        85.         9.     0.005   155.30   1.010s
 TH-234    251.53    62.98        76.        32.     0.018    42.56   1.014s
 BA-133    319.53    79.98        87.       -18.    -0.010    77.26   1.031s
 Np-237    347.98    87.10       100.        33.     0.018    46.06   1.036 
 EU-155    347.97    87.10       100.        33.     0.018    46.08   1.036 
 Nd-147    364.57    91.25       147.       -14.    -0.008   127.24   1.041s
 TH-234    364.19    91.15       127.       -18.    -0.010    92.00   1.042s
 AC-228    371.66    93.02        96.        25.     0.014    60.13   1.043s
 Gd-153    397.80    99.56        48.        15.     0.008    71.33   1.047s
 Np-239    397.20    99.41        69.        10.     0.006   118.33   1.049s
 Gd-153    411.61   103.01        64.        19.     0.011    63.35   1.052 
 Np-239    411.53   102.99        59.        19.     0.011    60.65   1.053s
 EU-155    423.52   105.99        91.       -14.    -0.008    99.40   1.054s
 Np-239    423.47   105.97        86.       -13.    -0.007   106.90   1.055s
 EU-152    486.85   121.82        74.        14.     0.008    93.67   1.070s
 CO-57     486.88   121.83        75.        13.     0.007    95.92   1.070s
 PA-234    524.47   131.23        78.       -10.    -0.006   126.66   1.079 
 HF-181    525.47   131.48        47.        -4.    -0.002   223.74   1.081s
 CE-144    537.36   134.46        61.        11.     0.006   104.48   1.081s
 HF-181    549.76   137.56        63.         1.     0.001   796.27   1.084s
 Tc-99m    572.95   143.35        39.         2.     0.001   403.62   1.088s
 CE-141    588.49   147.24        73.        -4.    -0.002   286.68   1.092s
 U-235     653.03   163.38        58.         2.     0.001   690.06   1.109s
 CE-139    661.02   165.38        54.         1.     0.001   924.83   1.111s
 TH-229    769.14   192.41        57.         4.     0.002   242.53   1.137s
 U-235     819.49   205.01        45.        10.     0.006    99.19   1.148s
 TH-229    846.00   211.63        61.         5.     0.003   235.11   1.153s
 TH-227    946.39   236.74       226.       -22.    -0.012    99.27   1.177s
 PB-212    953.11   238.42        85.       145.     0.080    14.54   1.197 
 RA-224    959.70   240.06       230.       -41.    -0.023    54.72   1.181 
 PB-214    966.44   241.75        35.        53.     0.030    23.95   0.901 
 EU-152    979.22   244.95        64.        -7.    -0.004   169.90   1.185s
 Cd-113m  1052.47   263.26        41.        -7.    -0.004   140.67   1.202s
 BI-210M  1059.95   265.13        35.        -1.    -0.001   698.71   1.204s
 TL-208   1105.80   276.60        32.         5.     0.003   161.19   1.214 
 Hg-203   1117.42   279.50        41.        -1.    -0.001   806.14   1.216s
 I-131    1138.79   284.84        45.        -5.    -0.003   206.28   1.221s
 PB-214   1179.74   295.08        23.        73.     0.040    18.14   0.870s
 PA-231   1212.02   303.15        39.         6.     0.003   159.69   1.237s
 BA-133   1211.73   303.08        41.         6.     0.003   169.67   1.238s
 Ba-140   1221.95   305.64        46.        -6.    -0.003   166.11   1.240s
 BI-210M  1222.03   305.66        45.        -6.    -0.003   168.19   1.240s
 Ir-192   1233.49   308.52        32.        -1.    -0.001   787.87   1.243s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1248.01   312.15        31.        -7.    -0.004   118.21   1.246s
 Ir-192   1254.78   313.85        18.        -1.     0.000   805.10   1.250s
 CR-51    1276.16   319.19        30.         5.     0.003   158.43   1.253s
 La-140   1311.85   328.12        27.         2.     0.001   322.89   1.261s
 AC-228   1351.60   338.05        32.        42.     0.024    34.56   0.397s
 EU-152   1381.43   345.51        36.        -3.    -0.002   282.37   1.275s
 HF-181   1377.96   344.64        35.        -5.    -0.003   185.11   1.276s
 PB-214   1406.74   351.84        11.       127.     0.070    10.30   0.818s
 I-131    1456.51   364.28        31.        -2.    -0.001   407.24   1.293s
 BA-133   1535.08   383.93        30.         3.     0.002   231.91   1.310s
 SN-113   1567.16   391.95        28.         7.     0.004   111.48   1.317s
 SB-125   1713.82   428.62        28.        -5.    -0.003   145.79   1.349s
 AG-108M  1734.53   433.79        25.         3.     0.001   278.15   1.354s
 SB-125   1850.16   462.70        17.         8.     0.005    79.39   1.380s
 Ir-192   1867.98   467.16        19.         1.     0.001   423.63   1.384s
 PM-144   1907.56   477.05        11.        10.     0.005    58.77   1.392s
 BE-7     1894.20   473.71         6.         1.     0.001   270.94   1.392s
 HF-181   1928.17   482.20        15.         4.     0.002   155.18   1.396s
 RU-103   1984.67   496.33        21.         2.     0.001   271.57   1.409s
 RH-106   2043.86   511.13        34.        39.     0.022    26.38   1.422s
 CS-134   2251.99   563.16        24.        -4.    -0.002   198.76   1.466s
 CS-134   2276.79   569.36        21.         2.     0.001   313.96   1.471s
 PA-234   2276.75   569.35        21.         2.     0.001   314.24   1.471s
 BI-207   2278.80   569.86        22.         3.     0.001   274.66   1.471s
 TL-208   2330.64   582.82         9.        67.     0.037    15.83   1.144 
 SB-125   2401.78   600.60        26.        -4.    -0.002   173.82   1.497s
 SB-124   2401.69   600.58        27.        -7.    -0.004   114.76   1.499s
 CS-134   2418.21   604.71       219.        -2.    -0.001   984.20   1.500s
 BI-214   2435.97   609.15        15.       103.     0.057    10.82   1.555s
 RU-103   2436.69   609.33        23.        77.     0.043    14.31   1.505s
 AG-108M  2449.98   612.65        36.        -6.    -0.003   154.82   1.509s
 PM-144   2472.73   618.34        21.        -4.    -0.002   181.32   1.512s
 RH-106   2480.29   620.23         9.         5.     0.003   101.40   1.515s
 I-131    2552.57   638.30        21.        -1.    -0.001   450.70   1.527s
 AG-110M  2632.08   658.17        25.        -4.    -0.002   164.34   1.544s
 CS-137   2643.91   661.13        20.         3.     0.001   247.71   1.548s
 PM-144   2789.24   697.46        21.         1.     0.000   957.13   1.576s
 NB-94    2812.01   703.15        23.        -4.    -0.002   170.73   1.581s
 SB-124   2890.72   722.82        28.        -4.    -0.002   176.02   1.598s
 AG-108M  2891.18   722.94        29.        -4.    -0.002   178.00   1.598s
 EU-154   2887.87   722.11        20.        -3.    -0.002   228.11   1.598s
 ZR-95    2906.99   726.89        11.        11.     0.006    50.78   1.599s
 BI-212   2906.79   726.84        20.         9.     0.005    74.38   1.601s
 pm-146   2941.93   735.62        14.         4.     0.002   137.77   1.608s
 AG-110M  3054.29   763.71        23.         1.     0.001   577.07   1.631s
 NB-95    3061.88   765.61        29.        -5.    -0.003   164.83   1.632s
 EU-152   3123.71   781.06        12.         1.     0.000   653.18   1.643s
 BI-212   3144.98   786.38        16.         1.     0.001   411.22   1.648s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3181.84   795.59        16.         6.     0.003   111.01   1.656s
 CS-134   3208.11   802.16        19.         2.     0.001   380.84   1.661s
 CO-58    3241.49   810.50        16.         6.     0.003   107.51   1.668s
 Cs-136   3275.01   818.88        15.        -1.     0.000   617.40   1.674s
 Co-56    3384.41   846.22        27.        -2.    -0.001   311.36   1.696s
 NB-94    3484.23   871.17        14.         1.     0.000   662.48   1.715s
 EU-154   3492.52   873.24        17.        -2.    -0.001   328.16   1.717s
 PA-234   3524.98   881.35        15.        -1.    -0.001   473.63   1.722s
 PA-234   3531.00   882.86        14.         1.     0.000   804.39   1.724 
 Sc-46    3559.34   889.94        20.        -2.    -0.001   283.43   1.729s
 y-88     3580.96   895.34        15.         3.     0.001   216.73   1.736s
 AC-228   3644.28   911.17        22.        29.     0.016    29.42   1.746 
 AG-110M  3767.35   941.93         3.         0.     0.000   893.45   1.766s
 PA-234   3779.72   945.02        11.         5.     0.003   109.26   1.772s
 EU-152   3851.80   963.03        20.        -1.     0.000   743.17   1.786s
 AC-228   3862.34   965.67        22.        -2.    -0.001   283.25   1.790 
 EU-154   3985.15   996.36        16.         2.     0.001   248.06   1.810s
 EU-154   4018.22  1004.62        12.         4.     0.002   120.13   1.816s
 Co-56    4142.37  1035.65        18.        -6.    -0.003   105.62   1.841s
 Cs-136   4189.30  1047.38        28.        -5.    -0.003   144.62   1.848s
 RH-106   4199.93  1050.03        16.         7.     0.004    83.37   1.850s
 BI-207   4241.86  1060.51        15.        -1.    -0.001   414.56   1.860s
 Ga-68    4312.44  1078.15        16.         1.     0.001   501.34   1.870s
 FE-59    4400.53  1100.16        25.        -5.    -0.003   145.94   1.886s
 EU-152   4452.27  1113.09        24.        -5.    -0.003   152.82   1.895s
 BI-214   4481.07  1120.29        13.        25.     0.014    24.88   1.901D
 Sc-46    4481.19  1120.32        22.        17.     0.009    46.81   1.901s
 Ta-182   4485.12  1121.30        31.         7.     0.004   123.50   1.901D
 CO-60    4688.69  1172.17        13.        -1.     0.000   901.21   1.938s
 Ta-182   4757.13  1189.27        15.        -2.    -0.001   303.75   1.949s
 Co-56    4955.42  1238.82        19.         3.     0.002   207.69   1.984s
 K-40     5842.62  1460.48         8.       269.     0.150     6.01   1.593s
 La-140   6384.85  1595.94         6.         1.     0.001   395.40   2.215s
 BI-214   7057.70  1764.00        10.        12.     0.007    33.96   2.314s
 Co-56    7084.26  1770.64         9.        -2.    -0.001   245.94   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.1439E-01                                      5.31E+01             
                           477.60 3.144E-01 ?(  3.285E+00 2.71E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -1.9032E-02                                      9.50E+02             
                          1274.53-1.903E-02 &(  9.565E-01 1.31E+03 9.99E+01 G  
 
K-40     N   1.4388E+02                                      4.66E+11             
                          1460.83 1.439E+02  (P 8.314E+00 6.01E+00 1.07E+01 G  
 
Sc-46    F   3.3820E-01                                      8.38E+01             
                           889.28-8.802E-02 ?(  9.036E-01 2.83E+02 1.00E+02 G  
                          1120.55 7.644E-01 ?(  1.129E+00 4.68E+01 1.00E+02 G  
 
CR-51    F   9.3357E-01                                      2.77E+01             
                           320.08 9.336E-01 &(  5.175E+00 1.58E+02 9.94E+00 G  
 
FE-59    F  -4.0558E-01                                      4.45E+01             
                          1099.25-4.056E-01 ?(  2.075E+00 1.46E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   8.802E-01 1.00E+03 4.32E+01 G  
 
Co-56    C   3.8229E-02                                      7.73E+01             
                           846.77-8.891E-02 ?(  9.928E-01 3.11E+02 9.99E+01 G  
                          1238.28 2.305E-01 ?(  1.721E+00 2.08E+02 6.61E+01 G  
                          1037.84-1.893E+00 +   6.922E+00 1.06E+02 1.41E+01 G  
                          1771.35-7.699E-01 +   7.112E+00 2.46E+02 1.55E+01  A 
 
CO-57    C   1.6258E-01                                      2.72E+02             
                           122.06 1.626E-01  (  5.256E-01 9.59E+01 8.56E+01 G  
                           136.47-6.385E-02 &   3.970E+00 1.76E+03 1.07E+01 G  
 
CO-58    C   2.0270E-01                                      7.09E+01             
                           810.78 2.027E-01 ?(  7.582E-01 1.08E+02 9.95E+01 G  
 
ZN-65    F   6.0752E-03                                      2.44E+02             
                          1115.55 6.075E-03 %(  2.782E+00 1.27E+04 5.06E+01 G  
 
NB-94    I  -1.3653E-01                                      7.41E+06             
                           702.63-1.365E-01 ?(  8.246E-01 1.71E+02 9.79E+01 G  
                           871.10 3.028E-02 +   7.541E-01 6.62E+02 9.99E+01 G  
 
ZR-95    I   3.8021E-01                                      6.40E+01             
                           756.73 9.057E-03 %(  1.306E+00 3.82E+03 5.45E+01 G  
                           724.20 8.380E-01 ?(  1.337E+00 5.08E+01 4.42E+01 G  
 
NB-95    I  -1.6440E-01                                      6.40E+01             
                           765.79-1.644E-01 ?(  9.510E-01 1.65E+02 9.98E+01 G  
 
RU-103   I   6.7383E-02                                      3.93E+01             
                           497.05 6.738E-02 ?(  6.603E-01 2.72E+02 9.09E+01 G  
                           610.30 3.890E+01 ?   1.250E+01 1.43E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   4.0149E+00                                      3.74E+02             
                           621.92 1.365E+00 ?(  4.852E+00 1.01E+02 9.93E+00 G  
                          1050.36 2.088E+01 ?(  5.913E+01 8.34E+01 1.56E+00 G  
                           511.86 4.983E+00 ?   3.792E+00 2.64E+01 2.00E+01 GA 
 
AG-108M  C   6.4500E-02                                      1.53E+05             
                           433.94 6.450E-02 &(  6.437E-01 2.78E+02 9.05E+01 G  
                           722.94-1.592E-01 +   9.973E-01 1.78E+02 9.08E+01 G  
                           614.28-1.829E-01 +   9.857E-01 1.55E+02 8.98E+01 G  
 
AG-110M  F   4.3672E-02                                      2.50E+02             
                           884.68 5.811E-03 %(  1.059E+00 4.79E+03 7.27E+01 G  
                           657.76-1.452E-01 +   8.408E-01 1.64E+02 9.46E+01 G  
                           937.49 3.478E-02 ?(  1.318E+00 8.93E+02 3.44E+01 G  
                          1384.30-1.439E-02 %   3.883E+00 6.92E+03 2.43E+01 G  
                           763.94 1.809E-01 ?(  3.812E+00 5.77E+02 2.23E+01 G  
 
SN-113   F   2.3193E-01                                      1.15E+02             
                           391.69 2.319E-01 ?(  8.908E-01 1.11E+02 6.40E+01 G  
 
SB-124   F  -1.9741E-01                                      6.02E+01             
                           602.73-1.974E-01 ?(  7.824E-01 1.15E+02 9.83E+01 G  
                          1690.98-2.424E-02 %   1.554E+00 1.51E+03 4.78E+01 G  
                           722.79-1.333E+00 +   8.267E+00 1.76E+02 1.08E+01 G  
 
SB-125   I   1.8397E-01                                      1.01E+03             
                           427.88-4.036E-01 &(  2.056E+00 1.46E+02 2.96E+01 G  
                           600.50-6.943E-01 +   4.256E+00 1.74E+02 1.79E+01 G  
                           635.89 0.000E+00 &   8.265E+00 1.00E+03 1.13E+01 G  
                           463.37 1.845E+00 &(  4.945E+00 7.94E+01 1.05E+01 G  
 
I-131    I  -4.8008E-02                                      8.02E+00             
                           364.48-4.801E-02 &(  7.003E-01 4.07E+02 8.17E+01 G  
                           284.30-1.291E+00 +   9.295E+00 2.06E+02 6.14E+00 G  
                           636.97-6.106E-01 +   1.004E+01 4.51E+02 7.17E+00 G  
 
Gd-153   F   6.8968E-01                                      2.42E+02             
                            97.50 5.237E-01 ?(  1.242E+00 7.13E+01 3.00E+01 G  
                           103.20 9.181E-01  (  1.917E+00 6.34E+01 2.18E+01 G  
 
Ga-68    C   1.8282E+00                                      4.71E-02             
                          1077.40 1.828E+00 ?(  3.396E+01 5.01E+02 3.30E+00 G  
 
Tc-99m   I   2.7901E-02                                      2.51E-01             
                           140.51 2.790E-02 ?(  4.000E-01 4.04E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F   1.2437E-01                                      3.85E+03             
                           356.00 5.099E-03 %(  4.000E-01 1.89E+03 6.20E+01 G  
                           302.85 5.281E-01  (  3.117E+00 1.70E+02 1.83E+01 G  
                           383.84 7.889E-01     6.488E+00 2.32E+02 8.94E+00 GA 
                            80.99-6.043E-01 +   1.556E+00 7.73E+01 3.41E+01 GA 
 
CS-134   I   1.2138E-01                                      7.54E+02             
                           604.71-6.262E-02 ?(  2.106E+00 9.84E+02 9.76E+01 G  
                           795.87 2.292E-01 ?(  8.865E-01 1.11E+02 8.55E+01 G  
                           569.32 3.813E-01 ?(  4.333E+00 3.14E+02 1.54E+01 G  
                           801.95 6.676E-01 ?(  9.307E+00 3.81E+02 8.69E+00 G  
                           563.24-1.171E+00 +   8.278E+00 1.99E+02 8.35E+00 G  
 
CS-137   I   9.5486E-02                                      1.10E+04             
                           661.66 9.549E-02 ?(  8.527E-01 2.48E+02 8.52E+01 G  
 
CE-139   F   1.6646E-02                                      1.38E+02             
                           165.85 1.665E-02 ?(  5.444E-01 9.25E+02 7.99E+01 G  
 
Ba-140   I   7.2853E-03                                      1.28E+01             
                           537.26 7.285E-03 &(  2.613E+00 9.67E+03 2.44E+01 G  
                           162.66 0.000E+00 &   9.352E+00 1.00E+03 6.22E+00 G  
                           304.85-2.446E+00 +   1.409E+01 1.66E+02 4.29E+00 G  
 
La-140   I   8.5640E-02                                      1.28E+01             
                          1596.21 5.872E-02 ?(  9.119E-01 3.95E+02 9.54E+01 G  
                           487.02 3.672E-02 %   1.420E+00 1.06E+03 4.55E+01 G  
                           328.76 2.121E-01 &(  2.457E+00 3.23E+02 2.03E+01 G  
                           815.77 0.000E+00 -   5.490E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -9.8641E-02                                      3.25E+01             
                           145.44-9.864E-02 ?(  9.808E-01 2.87E+02 4.82E+01 G  
 
CE-144   I   1.0617E+00                                      2.85E+02             
                           133.54 1.062E+00 &(  3.761E+00 1.04E+02 1.11E+01 G  
 
PM-144   C   1.8194E-01                                      3.63E+02             
                           696.54 2.214E-02 ?(  7.799E-01 9.57E+02 9.90E+01 G  
                           618.06-1.103E-01 +   7.116E-01 1.81E+02 9.91E+01 G  
                           476.81 5.586E-01 ?(  1.062E+00 5.88E+01 4.20E+01 G  
 
EU-152   F   1.6111E-01                                      4.94E+03             
                           344.29-2.207E-01 ?(  2.207E+00 2.82E+02 2.65E+01 G  
                          1112.07-1.582E+00 +   8.504E+00 1.53E+02 1.36E+01 G  
                           121.78 4.960E-01  (  1.564E+00 9.37E+01 2.86E+01 G  
                           778.92 2.035E-01 ?(  5.040E+00 6.53E+02 1.29E+01 G  
                           964.11-2.387E-01 &   6.542E+00 7.43E+02 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-1.363E+00 +   7.975E+00 1.70E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   5.557E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   5.3876E-01                                      3.14E+03             
                           873.23-5.569E-01 ?(  6.702E+00 3.28E+02 1.23E+01 G  
                           123.10-2.772E-02 %   1.199E+00 1.24E+03 4.08E+01 G  
                          1274.54-5.674E-02 &   2.718E+00 1.25E+03 3.52E+01 G  
                           723.36-4.630E-01 +   3.801E+00 2.28E+02 2.02E+01 G  
                          1004.77 1.048E+00 &(  4.448E+00 1.20E+02 1.80E+01 G  
                           996.33 9.423E-01 &(  8.508E+00 2.48E+02 1.06E+01 G  
 
EU-155   I   4.2465E-01                                      1.81E+03             
                           105.31-6.959E-01 ?(  2.330E+00 9.94E+01 2.12E+01 G  
                            86.54 1.198E+00  (  1.783E+00 4.61E+01 3.07E+01 G  
 
HF-181   F   1.2373E-01                                      4.24E+01             
                           482.00 1.137E-01 ?(  6.303E-01 1.55E+02 8.05E+01 G  
                           133.02-1.095E-01 &   8.555E-01 2.24E+02 4.33E+01 G  
                           345.83-5.946E-01 +   3.857E+00 1.85E+02 1.51E+01 G  
                           136.30 2.615E-01 &(  7.322E+00 7.96E+02 5.85E+00 G  
 
Ta-182   F   8.9000E-01                                      1.14E+02             
                          1121.30 8.900E-01  (  3.799E+00 1.24E+02 3.49E+01 G  
                          1221.41-5.458E-02 %   4.264E+00 2.10E+03 2.70E+01 G  
                          1189.05-5.480E-01 -   6.129E+00 3.04E+02 1.62E+01 G  
 
Hg-203   F  -2.2917E-02                                      4.66E+01             
                           279.20-2.292E-02 ?(  6.596E-01 8.06E+02 8.15E+01 G  
 
TL-208   N   2.2260E+00                                      6.98E+02             
                           583.02 2.226E+00  (  5.431E-01 1.58E+01 8.45E+01 G  
                           277.28 1.343E+00 -   7.566E+00 1.61E+02 6.31E+00 G  
                           860.56 5.756E-02 %   6.805E+00 3.16E+03 1.24E+01 G  
 
pm-146   C   2.4362E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  2.144E+00 1.00E+03 3.40E+01 G  
                           735.72 6.118E-01 ?(  2.995E+00 1.38E+02 2.25E+01 G  
                           453.88 0.000E+00 -   1.043E+00 1.00E+03 6.50E+01 G  
 
y-88     F   1.1054E-01                                      1.07E+02             
                           898.04 1.105E-01 ?(  8.694E-01 2.17E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.7867E+03                                      5.33E+03             
                           263.70-1.787E+03 ?(  8.684E+03 1.41E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F   6.4841E-02                                      4.53E+02             
                            88.04 6.484E-02 %(  1.462E+01 6.48E+03 3.79E+00 G  
 
PB-210   N  -2.2013E-01                                      8.14E+03             
                            46.54-2.201E-01 %(  1.735E+01 2.21E+03 4.25E+00 G  
 
PB-212   N   4.9684E+00                                      6.98E+02             
                           238.63 4.968E+00  (P 1.574E+00 1.45E+01 4.33E+01 G  
                           300.03-7.363E-03 % P 2.157E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   6.5192E+00                                      5.84E+05             
                           351.93 6.543E+00  (  9.504E-01 1.03E+01 3.76E+01 G  
                           295.09 6.472E+00  (  2.246E+00 1.81E+01 1.93E+01 G  
                           242.00 1.079E+01 +   6.097E+00 2.39E+01 7.43E+00 GA 
 
BI-207   C   7.0379E-02                                      1.18E+04             
                           569.70 7.038E-02 ?(  6.960E-01 2.75E+02 9.77E+01 G  
                          1063.66-8.009E-02 +   1.231E+00 4.15E+02 7.45E+01 G  
 
BI-212   N   4.1001E+00                                      6.98E+02             
                           727.17 4.100E+00 ?(  1.021E+01 7.44E+01 7.55E+00 G  
                           785.42 3.866E+00 ?   5.868E+01 4.11E+02 1.28E+00 GA 
 
BI-214   N   6.7117E+00                                      5.84E+05             
                           609.31 6.431E+00  (P 1.311E+00 1.08E+01 4.61E+01 G  
                          1120.29 7.568E+00  (P 5.989E+00 2.49E+01 1.51E+01 G  
                          1764.49 5.065E+00 - P 7.510E+00 3.40E+01 1.54E+01 G  
 
BI-210M  T  -3.8839E-02                                      1.10E+09             
                           265.83-3.884E-02 &(  9.734E-01 6.99E+02 5.00E+01 G  
                           304.90-3.674E-01 +   2.144E+00 1.68E+02 2.80E+01 G  
 
RA-224   N  -1.4934E+01                                      6.98E+02             
                           240.99-1.493E+01 &(  2.680E+01 5.47E+01 4.10E+00 G  
 
AC-228   N   4.7201E+00                                      2.10E+03             
                           911.07 3.906E+00 ?(  3.300E+00 2.94E+01 2.90E+01 G  
                           968.97-5.655E-01 -   5.777E+00 2.83E+02 1.75E+01 G  
                           338.32 6.686E+00  (  4.541E+00 3.46E+01 1.20E+01 G  
                            93.35 4.734E+00 ?   9.357E+00 6.01E+01 5.56E+00 XA 
 
TH-227   N  -2.6370E+00                                      7.95E+03             
                           235.97-2.637E+00 &(  8.749E+00 9.93E+01 1.23E+01 G  
                            50.14 1.389E+00 +   1.032E+01 2.15E+02 8.00E+00 G  
                           256.24-2.064E-02 %   6.848E+00 9.18E+03 7.00E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   1.6722E+00                                      2.68E+06             
                           193.51 1.320E+00 ?(  1.114E+01 2.43E+02 4.40E+00 G  
                           210.85 2.191E+00 ?(  1.789E+01 2.35E+02 2.99E+00 G  
 
TH-234   N   1.1819E+01                                      1.63E+12             
                            63.29 1.182E+01 ?(  1.607E+01 4.26E+01 3.81E+00 G  
                            92.59-3.462E+00 -   1.067E+01 9.20E+01 5.58E+00 G  
 
PA-231   N   3.4953E+00                                      1.20E+07             
                           302.65 3.495E+00 &(  1.940E+01 1.60E+02 2.88E+00 G  
                           300.07 0.000E+00 -   2.876E+01 1.00E+03 2.46E+00 G  
 
PA-233   C  -3.4614E-01                                      7.82E+08             
                           312.01-3.461E-01 ?(  1.412E+00 1.18E+02 3.60E+01 G  
                           300.18 0.000E+00 +   1.137E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   3.3996E-01                                      1.63E+12             
                           131.29-6.005E-01  (  2.588E+00 1.27E+02 1.80E+01 G  
                           946.02 1.425E+00 ?(  5.469E+00 1.09E+02 1.34E+01 G  
                           569.47 7.146E-01 ?(  8.129E+00 3.14E+02 8.20E+00 G  
                           883.24 2.690E-01  (  8.128E+00 8.04E+02 9.60E+00 G  
                           880.53-7.491E-01 +   1.319E+01 4.74E+02 6.00E+00 GA 
 
PA-234M  N  -6.6117E-02                                      1.63E+12             
                          1001.00-6.612E-02 &(  1.154E+02 4.67E+04 8.37E-01 G  
                           766.41-7.674E-01 %   2.906E+02 1.02E+04 2.94E-01 G  
 
U-235    N   7.3275E-01                                      2.57E+11             
                           143.79 0.000E+00 ?(  5.191E+00 1.00E+03 1.10E+01 G  
                           205.33 2.705E+00  (  9.113E+00 9.92E+01 5.01E+00 G  
                           163.38 3.681E-01 ?(  8.948E+00 6.90E+02 5.08E+00 G  
 
AM-241   T   3.6408E-01                                      1.58E+05             
                            59.54 3.641E-01 ?(  1.932E+00 1.55E+02 3.59E+01 G  
 
Np-237   F   2.8103E+00                                      2.14E+06             
                            86.49 2.810E+00  (  4.181E+00 4.61E+01 1.31E+01 G  
 
Ir-192   F   1.5985E-02                                      7.40E+01             
                           316.49-1.540E-02 ?(  4.604E-01 8.05E+02 8.70E+01 G  
                           468.06 6.877E-02 ?(  1.067E+00 4.24E+02 5.18E+01 G  
                           308.44-5.695E-02 +   1.618E+00 7.88E+02 3.18E+01 G  
                           295.95-3.005E-02 %   2.154E+00 2.02E+03 3.02E+01 G  
 
Cs-136   F  -3.1987E-02                                      1.30E+01             
                           818.50-3.199E-02 ?(  7.388E-01 6.17E+02 1.00E+02 G  
                          1048.07-2.948E-01 +   1.489E+00 1.45E+02 8.00E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           340.57 1.155E-02 %   1.150E+00 2.74E+03 4.69E+01 G  
 
Np-239   T  -5.8515E-01                                      2.36E+00             
                           103.70 8.434E-01 &   1.681E+00 6.06E+01 2.40E+01 X  
                           106.13-5.852E-01 ?(  2.114E+00 1.07E+02 2.27E+01 G  
                            99.50 7.215E-01 ?   2.904E+00 1.18E+02 1.50E+01 X  
 
Nd-147      -5.1320E-03                                      1.11E+01             
                           531.00-5.132E-03 %(  3.360E+00 1.67E+04 1.30E+01 G  
                            91.10-5.289E-01 +   2.271E+00 1.27E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.73        75.         6.     0.003   215.34   1.389E+00   
 AM-241      59.90        85.         9.     0.005   155.30   3.641E-01   
 TH-234      62.98        76.        32.     0.018    42.56   1.182E+01   
 BA-133      79.98        87.       -18.    -0.010    77.26  -6.043E-01   
 Np-237      87.10       100.        33.     0.018    46.06   2.810E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155      87.10       100.        33.     0.018    46.08   1.198E+00   
 Nd-147      91.25       147.       -14.    -0.008   127.24  -5.289E-01   
 TH-234      91.15       127.       -18.    -0.010    92.00  -3.462E+00   
 Gd-153      99.56        48.        15.     0.008    71.33   5.237E-01   
 Np-239      99.41        69.        10.     0.006   118.33   7.215E-01   
 Gd-153     103.01        64.        19.     0.011    63.35   9.181E-01   
 Np-239     102.99        59.        19.     0.011    60.65   8.434E-01   
 EU-155     105.99        91.       -14.    -0.008    99.40  -6.959E-01   
 Np-239     105.97        86.       -13.    -0.007   106.90  -5.852E-01   
 EU-152     121.82        74.        14.     0.008    93.67   4.960E-01   
 CO-57      121.83        75.        13.     0.007    95.92   1.626E-01   
 HF-181     131.48        47.        -4.    -0.002   223.74  -1.095E-01   
 CE-144     134.46        61.        11.     0.006   104.48   1.062E+00   
 HF-181     137.56        63.         1.     0.001   796.27   2.615E-01   
 CE-141     147.24        73.        -4.    -0.002   286.68  -9.864E-02   
 U-235      163.38        58.         2.     0.001   690.06   3.681E-01   
 CE-139     165.38        54.         1.     0.001   924.83   1.665E-02   
 TH-229     192.41        57.         4.     0.002   242.53   1.320E+00   
 U-235      205.01        45.        10.     0.006    99.19   2.705E+00   
 TH-229     211.63        61.         5.     0.003   235.11   2.191E+00   
 TH-227     236.74       226.       -22.    -0.012    99.27  -2.637E+00   
 RA-224     240.06       230.       -41.    -0.023    54.72  -1.493E+01   
 EU-152     244.95        64.        -7.    -0.004   169.90  -1.363E+00   
 Cd-113m    263.26        41.        -7.    -0.004   140.67  -1.787E+03   
 BI-210M    265.13        35.        -1.    -0.001   698.71  -3.884E-02   
 Hg-203     279.50        41.        -1.    -0.001   806.14  -2.292E-02   
 I-131      284.84        45.        -5.    -0.003   206.28  -1.291E+00   
 PA-231     303.15        39.         6.     0.003   159.69   3.495E+00   
 BA-133     303.08        41.         6.     0.003   169.67   5.281E-01   
 Ba-140     305.64        46.        -6.    -0.003   166.11  -2.446E+00   
 BI-210M    305.66        45.        -6.    -0.003   168.19  -3.674E-01   
 Ir-192     308.52        32.        -1.    -0.001   787.87  -5.695E-02   
 PA-233     312.15        31.        -7.    -0.004   118.21  -3.461E-01   
 Ir-192     313.85        18.        -1.     0.000   805.10  -1.540E-02   
 CR-51      319.19        30.         5.     0.003   158.43   9.336E-01   
 La-140     328.12        27.         2.     0.001   322.89   2.121E-01   
 EU-152     345.51        36.        -3.    -0.002   282.37  -2.207E-01   
 HF-181     344.64        35.        -5.    -0.003   185.11  -5.946E-01   
 I-131      364.28        31.        -2.    -0.001   407.24  -4.801E-02   
 BA-133     383.93        30.         3.     0.002   231.91   7.889E-01   
 SN-113     391.95        28.         7.     0.004   111.48   2.319E-01   
 SB-125     428.62        28.        -5.    -0.003   145.79  -4.036E-01   
 AG-108M    433.79        25.         3.     0.001   278.15   6.450E-02   
 SB-125     462.70        17.         8.     0.005    79.39   1.845E+00   
 Ir-192     467.16        19.         1.     0.001   423.63   6.877E-02   
 PM-144     477.05        11.        10.     0.005    58.77   5.586E-01   
 BE-7       473.71         6.         1.     0.001   270.94   3.144E-01   
 HF-181     482.20        15.         4.     0.002   155.18   1.137E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     496.33        21.         2.     0.001   271.57   6.738E-02   
 RH-106     511.13        34.        39.     0.022    26.38   4.983E+00   
 CS-134     563.16        24.        -4.    -0.002   198.76  -1.171E+00   
 CS-134     569.36        21.         2.     0.001   313.96   3.813E-01   
 BI-207     569.86        22.         3.     0.001   274.66   7.038E-02   
 SB-125     600.60        26.        -4.    -0.002   173.82  -6.943E-01   
 SB-124     600.58        27.        -7.    -0.004   114.76  -1.974E-01   
 CS-134     604.71       219.        -2.    -0.001   984.20  -6.262E-02   
 RU-103     609.33        23.        77.     0.043    14.31   3.890E+01   
 AG-108M    612.65        36.        -6.    -0.003   154.82  -1.829E-01   
 PM-144     618.34        21.        -4.    -0.002   181.32  -1.103E-01   
 RH-106     620.23         9.         5.     0.003   101.40   1.365E+00   
 I-131      638.30        21.        -1.    -0.001   450.70  -6.106E-01   
 AG-110M    658.17        25.        -4.    -0.002   164.34  -1.452E-01   
 CS-137     661.13        20.         3.     0.001   247.71   9.549E-02   
 PM-144     697.46        21.         1.     0.000   957.13   2.214E-02   
 NB-94      703.15        23.        -4.    -0.002   170.73  -1.365E-01   
 SB-124     722.82        28.        -4.    -0.002   176.02  -1.333E+00   
 AG-108M    722.94        29.        -4.    -0.002   178.00  -1.592E-01   
 EU-154     722.11        20.        -3.    -0.002   228.11  -4.630E-01   
 ZR-95      726.89        11.        11.     0.006    50.78   8.380E-01   
 BI-212     726.84        20.         9.     0.005    74.38   4.100E+00   
 pm-146     735.62        14.         4.     0.002   137.77   6.118E-01   
 AG-110M    763.71        23.         1.     0.001   577.07   1.809E-01   
 NB-95      765.61        29.        -5.    -0.003   164.83  -1.644E-01   
 EU-152     781.06        12.         1.     0.000   653.18   2.035E-01   
 BI-212     786.38        16.         1.     0.001   411.22   3.866E+00   
 CS-134     795.59        16.         6.     0.003   111.01   2.292E-01   
 CS-134     802.16        19.         2.     0.001   380.84   6.676E-01   
 CO-58      810.50        16.         6.     0.003   107.51   2.027E-01   
 Cs-136     818.88        15.        -1.     0.000   617.40  -3.199E-02   
 Co-56      846.22        27.        -2.    -0.001   311.36  -8.891E-02   
 NB-94      871.17        14.         1.     0.000   662.48   3.028E-02   
 EU-154     873.24        17.        -2.    -0.001   328.16  -5.569E-01   
 Sc-46      889.94        20.        -2.    -0.001   283.43  -8.802E-02   
 y-88       895.34        15.         3.     0.001   216.73   1.105E-01   
 AG-110M    941.93         3.         0.     0.000   893.45   3.478E-02   
 EU-152     963.03        20.        -1.     0.000   743.17  -2.387E-01   
 EU-154     996.36        16.         2.     0.001   248.06   9.423E-01   
 EU-154    1004.62        12.         4.     0.002   120.13   1.048E+00   
 Co-56     1035.65        18.        -6.    -0.003   105.62  -1.893E+00   
 Cs-136    1047.38        28.        -5.    -0.003   144.62  -2.948E-01   
 RH-106    1050.03        16.         7.     0.004    83.37   2.088E+01   
 BI-207    1060.51        15.        -1.    -0.001   414.56  -8.009E-02   
 Ga-68     1078.15        16.         1.     0.001   501.34   1.828E+00   
 FE-59     1100.16        25.        -5.    -0.003   145.94  -4.056E-01   
 EU-152    1113.09        24.        -5.    -0.003   152.82  -1.582E+00   
 Sc-46     1120.32        22.        17.     0.009    46.81   7.644E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60     1172.17        13.        -1.     0.000   901.21  -2.726E-02   
 Co-56     1238.82        19.         3.     0.002   207.69   2.305E-01   
 La-140    1595.94         6.         1.     0.001   395.40   5.872E-02   
 Co-56     1770.64         9.        -2.    -0.001   245.94  -7.699E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.1439E-01    3.1439E-01    2.709E+02%                3.29E+00
 NA-22  #A   -1.9032E-02   -1.9032E-02    1.315E+03%                9.56E-01
 K-40         1.4388E+02    1.4388E+02    6.178E+00%                8.31E+00
 Sc-46  #A    3.3820E-01    3.3820E-01    4.681E+01%                9.04E-01
 CR-51  #A    9.3357E-01    9.3357E-01    1.584E+02%                5.18E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.07E+00
 FE-59  #A   -4.0557E-01   -4.0558E-01    1.459E+02%                2.08E+00
 Co-56  #A    3.8229E-02    3.8229E-02    1.871E+02%                9.93E-01
 CO-57  #A    1.6258E-01    1.6258E-01    9.592E+01%                5.26E-01
 CO-58  #A    2.0270E-01    2.0270E-01    1.075E+02%                7.58E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.49E+00
 ZN-65  #A    6.0752E-03    6.0752E-03    1.268E+04%                2.78E+00
 NB-94  #A   -1.3653E-01   -1.3653E-01    1.707E+02%                8.25E-01
 ZR-95  #A    3.8021E-01    3.8021E-01    5.078E+01%                1.31E+00
 NB-95  #A   -1.6440E-01   -1.6440E-01    1.648E+02%                9.51E-01
 RU-103 #A    6.7383E-02    6.7383E-02    2.716E+02%                6.60E-01
 RH-106 #A    4.0149E+00    4.0149E+00    6.564E+01%                4.85E+00
 AG-108M#A    6.4500E-02    6.4500E-02    2.782E+02%                6.44E-01
 AG-110M#A    4.3672E-02    4.3672E-02    5.771E+02%                1.06E+00
 SN-113 #A    2.3193E-01    2.3193E-01    1.115E+02%                8.91E-01
 SB-124 #A   -1.9741E-01   -1.9741E-01    1.148E+02%                7.82E-01
 SB-125 #A    1.8397E-01    1.8397E-01    7.939E+01%                2.06E+00
 I-131  #A   -4.8007E-02   -4.8008E-02    4.072E+02%                7.00E-01
 Gd-153 #A    6.8968E-01    6.8968E-01    4.770E+01%                1.24E+00
 Ga-68  #A    1.8180E+00    1.8282E+00    5.013E+02%                3.40E+01
 Tc-99m #A    2.7872E-02    2.7901E-02    4.036E+02%                4.00E-01
 BA-133 #A    1.2437E-01    1.2437E-01    1.697E+02%                4.00E-01
 CS-134 #A    1.2138E-01    1.2138E-01    1.110E+02%                2.11E+00
 CS-137 #A    9.5486E-02    9.5486E-02    2.477E+02%                8.53E-01
 CE-139 #A    1.6645E-02    1.6646E-02    9.248E+02%                5.44E-01
 Ba-140 #A    7.2852E-03    7.2853E-03    9.674E+03%                2.61E+00
 La-140 #A    8.5638E-02    8.5640E-02    2.552E+02%                9.12E-01
 CE-141 #A   -9.8640E-02   -9.8641E-02    2.867E+02%                9.81E-01
 CE-144 #A    1.0617E+00    1.0617E+00    1.045E+02%                3.76E+00
 PM-144 #A    1.8194E-01    1.8194E-01    5.877E+01%                7.80E-01
 EU-152 #A    1.6111E-01    1.6111E-01    9.367E+01%                2.21E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 9:26:57 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140371.An1             
                                                                                 
 EU-154 #A    5.3876E-01    5.3876E-01    1.201E+02%                6.70E+00
 EU-155 #A    4.2465E-01    4.2465E-01    4.608E+01%                2.33E+00
 HF-181 #A    1.2373E-01    1.2373E-01    1.552E+02%                6.30E-01
 Ta-182  A    8.9000E-01    8.9000E-01    1.235E+02%                3.80E+00
 Hg-203 #A   -2.2917E-02   -2.2917E-02    8.061E+02%                6.60E-01
 TL-208       2.2260E+00    2.2260E+00    1.583E+01%                5.43E-01
 pm-146 #A    2.4362E-01    2.4362E-01    1.378E+02%                2.14E+00
 y-88   #A    1.1054E-01    1.1054E-01    2.167E+02%                8.69E-01
 Cd-113m#A   -1.7867E+03   -1.7867E+03    1.407E+02%                8.68E+03
 Cd-109 #A    6.4841E-02    6.4841E-02    6.480E+03%                1.46E+01
 PB-210 #A   -2.2013E-01   -2.2013E-01    2.207E+03%                1.73E+01
 PB-212       4.9684E+00    4.9684E+00    1.517E+01%                1.57E+00
 PB-214       6.5192E+00    6.5192E+00    1.030E+01%                9.50E-01
 BI-207 #A    7.0379E-02    7.0379E-02    2.747E+02%                6.96E-01
 BI-212 #A    4.1001E+00    4.1001E+00    7.438E+01%                1.02E+01
 BI-214       6.7117E+00    6.7117E+00    1.186E+01%                1.31E+00
 BI-210M#A   -3.8839E-02   -3.8839E-02    6.987E+02%                9.73E-01
 RA-224 #A   -1.4934E+01   -1.4934E+01    5.472E+01%                2.68E+01
 AC-228       4.7201E+00    4.7201E+00    2.269E+01%                3.30E+00
 TH-227 #A   -2.6370E+00   -2.6370E+00    9.927E+01%                8.75E+00
 TH-229 #A    1.6722E+00    1.6722E+00    1.689E+02%                1.11E+01
 TH-234 #A    1.1819E+01    1.1819E+01    4.256E+01%                1.61E+01
 PA-231 #A    3.4953E+00    3.4953E+00    1.597E+02%                1.94E+01
 PA-233 #A   -3.4614E-01   -3.4614E-01    1.182E+02%                1.41E+00
 PA-234  A    3.3996E-01    3.3996E-01    1.093E+02%                2.59E+00
 PA-234M#A   -6.6117E-02   -6.6117E-02    4.673E+04%                1.15E+02
 U-235  #A    7.3275E-01    7.3275E-01    9.919E+01%                5.19E+00
 AM-241 #A    3.6408E-01    3.6408E-01    1.553E+02%                1.93E+00
 Np-237 #A    2.8103E+00    2.8103E+00    4.606E+01%                4.18E+00
 Ir-192 #A    1.5985E-02    1.5985E-02    4.236E+02%                4.60E-01
 Cs-136 #A   -3.1986E-02   -3.1987E-02    6.174E+02%                7.39E-01
 Np-239 #A   -5.8509E-01   -5.8515E-01    1.069E+02%                2.11E+00
 Nd-147 #A   -5.1319E-03   -5.1320E-03    1.667E+04%                3.36E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     1.690E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 1.6902405E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140370 
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-2-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-2-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 01:56        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 01:56:35     Real Time: 1802   sec
        Analysis Time: 2/10/2014 02:27        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.387E+00          126.5     1.755E+00    1.756E+00    6.098E+00
NA-22     -6.873E-02          491.7     3.379E-01    3.380E-01    1.235E+00
K-40       1.765E+02            5.6     9.819E+00    1.334E+01    8.314E+00
Sc-46      2.128E-01           46.4     9.870E-02    9.930E-02    9.615E-01
CR-51      1.444E+00          121.7     1.758E+00    1.760E+00    6.035E+00
MN-54     -2.474E-02         1024.0     2.534E-01    2.534E-01    9.284E-01
FE-59     -1.603E-01          320.4     5.137E-01    5.138E-01    1.869E+00
Co-56      1.617E-01          151.5     2.450E-01    2.451E-01    7.994E-01
CO-57      1.810E-01           91.0     1.647E-01    1.649E-01    5.531E-01
CO-58      0.000E+00         1000.0     8.819E-02    8.819E-02    9.322E-01
CO-60      2.197E-01          147.9     3.251E-01    3.253E-01    1.154E+00
ZN-65      0.000E+00         1000.0     2.566E-01    2.566E-01    4.862E+00
NB-94      1.434E-01           64.2     9.208E-02    9.238E-02    8.682E-01
ZR-95     -2.044E-01          224.5     4.590E-01    4.591E-01    1.635E+00
NB-95      2.763E-01           94.0     2.597E-01    2.600E-01    8.862E-01
RU-103     5.046E-02          403.0     2.033E-01    2.034E-01    7.329E-01
RH-106    -1.336E-01         1658.0     2.216E+00    2.216E+00    8.073E+00
AG-108M   -1.131E-01          200.1     2.263E-01    2.263E-01    7.923E-01
AG-110M    3.795E-01           81.4     3.088E-01    3.094E-01    1.010E+00
SN-113     2.255E-01          111.5     2.514E-01    2.517E-01    8.672E-01
SB-124     1.373E-01           93.8     1.287E-01    1.289E-01    8.534E-01
SB-125     4.117E-01           83.1     3.420E-01    3.427E-01    2.014E+00
I-131      2.441E-01           89.2     2.178E-01    2.182E-01    7.384E-01
Gd-153     6.846E-02          275.4     1.886E-01    1.886E-01    1.882E+00
Ga-68     -6.112E-01         1602.0     9.792E+00    9.792E+00    3.639E+01
Tc-99m     1.378E-01          138.0     1.902E-01    1.903E-01    6.455E-01
BA-133    -1.799E-01          184.0     3.310E-01    3.312E-01    1.148E+00
CS-134     1.679E-01          148.5     2.493E-01    2.494E-01    8.786E-01
CS-137     1.239E-01          150.9     1.870E-01    1.871E-01    6.730E-01
CE-139     2.316E-01           79.4     1.839E-01    1.852E-01    6.144E-01
Ba-140    -4.020E-01          184.8     7.427E-01    7.430E-01    2.641E+00
La-140     8.465E-02          273.8     2.318E-01    2.318E-01    9.366E-01
CE-141    -1.121E-01          294.1     3.295E-01    3.296E-01    1.135E+00
CE-144     5.073E-01          271.4     1.377E+00    1.377E+00    4.739E+00
PM-144     3.845E-02          504.0     1.938E-01    1.938E-01    7.152E-01
EU-152     4.879E-01           86.5     4.219E-01    4.226E-01    2.210E+00
EU-154     2.920E+00           64.9     1.895E+00    1.901E+00    6.241E+00
EU-155    -7.601E-01          106.6     8.100E-01    8.111E-01    2.725E+00
HF-181    -2.050E-02          172.4     3.533E-02    3.535E-02    9.265E-01
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Ta-182     4.844E-01          210.9     1.021E+00    1.022E+00    3.995E+00
Hg-203     1.848E-01          111.1     2.053E-01    2.055E-01    7.006E-01
TL-208     2.678E+00           15.6     4.186E-01    4.411E-01    6.660E-01
pm-146    -2.761E-02         1880.0     5.191E-01    5.191E-01    1.970E+00
y-88       1.892E-01          144.0     2.724E-01    2.725E-01    9.609E-01
Cd-113m   -1.577E+03          196.2     3.095E+03    3.097E+03    1.069E+04
Cd-109     6.673E+00           66.4     4.430E+00    4.446E+00    1.465E+01
PB-210     7.601E+00           78.5     5.966E+00    5.983E+00    1.994E+01
PB-212     7.746E+00            8.0     6.173E-01    7.951E-01    1.245E+00
PB-214     8.800E+00           10.3     9.055E-01    1.014E+00    1.842E+00
BI-207     5.083E-02          331.0     1.682E-01    1.683E-01    7.456E-01
BI-212     0.000E+00         1000.0     2.587E+00    2.587E+00    1.422E+01
BI-214     8.275E+00           10.3     8.545E-01    9.565E-01    1.532E+00
BI-210M   -5.470E-02          797.6     4.363E-01    4.363E-01    1.518E+00
RA-224     1.098E+01           51.3     5.638E+00    5.682E+00    1.835E+01
AC-228     5.909E+00           19.4     1.144E+00    1.183E+00    2.718E+00
TH-227     1.431E-01          853.4     1.221E+00    1.221E+00    4.327E+00
TH-229     1.127E-01         2840.0     3.200E+00    3.200E+00    1.132E+01
TH-234     3.188E+00          209.9     6.694E+00    6.696E+00    2.277E+01
PA-231     3.428E+00           67.7     2.321E+00    2.329E+00    2.275E+01
PA-233     6.171E-01           68.2     4.208E-01    4.221E-01    1.486E+00
PA-234     4.658E-02          125.4     5.841E-02    5.846E-02    3.316E+00
PA-234M    4.148E+01           78.4     3.251E+01    3.258E+01    1.176E+02
U-235      6.682E-01          236.7     1.582E+00    1.582E+00    5.279E+00
AM-241     5.148E-01          131.2     6.753E-01    6.758E-01    2.286E+00
Np-237     2.361E+00           54.2     1.279E+00    1.286E+00    4.178E+00
Ir-192     1.323E+00           14.0     1.856E-01    2.015E-01    7.816E-01
Cs-136     2.232E-01           87.4     1.950E-01    1.954E-01    8.833E-01
Np-239    -6.848E-01          109.5     7.496E-01    7.508E-01    2.525E+00
Nd-147     1.136E+00           40.8     4.632E-01    4.677E-01    5.026E+00
-----------------------------------------------------------------------------
Total      3.015E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-2-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140370.An1

 Acquisition information
        Start time:                 2/10/2014 1:56:35 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:56:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1130

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    44.22       16.  47.15   0.43  2.362E-02
    46.03       15.  78.48   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    59.87       12. 131.18   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.54        9. 209.93   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.65      111.  16.55   1.02  4.566E-02
    77.18      168.  11.66   1.03  4.679E-02
    86.49       28.  54.16   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.007E+00 EU155 
    88.04       23.  66.39   1.04  5.051E-02    88.04   3.790    PBC<MDA Cd109 
    89.81       39.  40.78   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
                                                91.10  28.300  1.497E+00 Nd147 
    95.35        2. 576.31   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
   103.44        5. 275.45   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
   104.66       18.  78.45   1.05  5.307E-02   103.70  24.000    PBC<MDA Np239 
   122.02       15.  86.46   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.889E-01 CO57  
                                               121.78  28.580  5.657E-01 EU152 
   122.03       15.  90.98   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.810E-01 CO57  
                                               123.10  40.790  3.803E-01 EU154 
   132.68        5. 271.40   1.08  5.189E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  5.073E-01 CE144 
   132.75        6. 249.72   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  5.746E-01 CE144 
   141.04       11. 137.98   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   143.73        6. 236.67   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   167.19       16.  79.39   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   206.71        3. 463.94   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   233.85        1. 853.39   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
                                               235.97  12.300  1.431E-01 TH227 
   238.44      219.   8.54   1.11  3.734E-02   238.63  43.300  7.306E+00 PB212 
   240.85       30.  51.33   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.86       44.  30.79   1.18  3.697E-02   242.00   7.430  8.865E+00 PB214 
   277.33        5. 217.70   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   279.23        9. 111.08   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   295.06       95.  14.03   1.23  3.225E-02   295.09  19.300  8.466E+00 PB214 
                                               295.95  30.160  5.428E+00 Ir192 
                                               295.95  30.160  5.428E+00 Ir192 
   295.16      115.  15.92   1.19  3.232E-02   295.09  19.300  1.024E+01 PB214 
                                               295.95  30.160  6.568E+00 Ir192 
   299.67       15.  68.20   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.029E+01 PA231 
                                               300.18   6.200  4.083E+00 PA233 
   299.71       15.  67.71   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.036E+01 PA231 
                                               300.18   6.200  4.113E+00 PA233 
   300.19       30.  40.06   0.46  3.195E-02
   319.31        8. 121.71   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.84        3. 351.30   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.03       77.  16.93   1.40  2.940E-02   338.32  12.010  1.209E+01 AC228 
   351.86      156.  13.05   1.31  2.860E-02   351.93  37.600  8.058E+00 PB214 
   385.52        4. 194.77   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   391.48        7. 111.49   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   463.65        2. 426.60   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   477.81        6. 126.53   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   487.88        1. 591.36   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.09        2. 402.97   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  5.046E-02 RU103 
   510.81       56.  19.87   1.42  2.188E-02   511.86  20.000  7.091E+00 RH106 
   531.57        2. 397.85   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  3.483E-01 Nd147 
   562.95        1. 520.35   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   582.83       81.  15.63   0.89  1.989E-02   583.02  84.500  2.678E+00 TL208 
   609.14      134.   9.62   1.45  1.925E-02   609.31  46.090  8.404E+00 BI214 
                                               610.30   5.750  6.744E+01 RU103 
                                               610.30   5.750  6.744E+01 RU103 
   609.21      119.  11.56   1.51  1.922E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.999E+01 RU103 
   636.33        7.  89.22   1.53  1.862E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  3.062E+00 I131  
   636.40        8.  83.08   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  3.259E+00 I131  
   662.91        3. 150.91   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   699.53        1. 503.96   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   720.91        5.  93.75   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               723.36  20.220  8.343E-01 EU154 
   726.11        1. 587.92   1.60  1.692E-02
   765.93        9.  78.39   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.071E+02 PA234M
   765.93        8.  93.96   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  9.385E+01 PA234M
   778.43        2. 320.73   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  5.629E-01 EU152 
   786.92        6. 120.29   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   802.82        4. 148.50   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   819.16        4. 186.12   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   846.61        4. 151.52   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   872.05        9.  64.91   1.72  1.465E-02   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  2.920E+00 EU154 
                                               873.23  12.270  2.920E+00 EU154 
   872.11       10.  64.23   1.72  1.468E-02   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  2.991E+00 EU154 
                                               871.10  99.890  3.667E-01 NB94  
   880.36        5. 129.24   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   885.29        5. 110.88   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   897.38        5. 144.00   1.74  1.434E-02   898.04  93.700    PBC<MDA y88   
   911.17       44.  19.35   1.75  1.418E-02   911.07  29.000  5.909E+00 AC228 
   946.48        3. 204.46   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   968.98       17.  42.06   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1000.94        4. 179.05   1.81  1.318E-02
  1038.28        1. 717.32   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1046.54        6.  87.37   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.97        2. 331.00   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1111.53        5. 101.02   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  1.627E+00 EU152 
  1120.19       26.  25.25   1.90  1.206E-02  1120.29  15.100  7.870E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.29       14.  46.38   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.616E-01 Sc46  
                                              1121.30  34.900  1.896E+00 Ta182 
  1121.20        4. 210.88   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  5.385E-01 Ta182 
  1188.18        1. 598.35   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1332.96        4. 147.95   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.98        3. 119.13   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1407.17        1. 549.38   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  2.677E-01 EU152 
  1460.54      330.   5.44   2.51  9.749E-03  1460.83  10.670  1.765E+02 K40   
  1595.41        1. 449.02   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1764.39       19.  25.26   2.31  8.350E-03  1764.49  15.400  8.286E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   176.53    44.22        18.        15. 6.528E+02   46.13   0.434  -      s 
   298.22    74.66       114.       111. 2.435E+03   16.55   1.025  -       D
   308.32    77.19       108.       168. 3.590E+03   11.66   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    183.76    46.03        62.        15.     0.008    78.48   0.998s
 AM-241    239.09    59.87       121.        12.     0.007   131.18   1.010s
 TH-234    253.80    63.54       158.         9.     0.005   209.93   1.014s
 BA-133    327.09    81.87       132.       -11.    -0.006   152.55   1.031s
 Np-237    345.55    86.49       100.        28.     0.015    54.16   1.036D
 EU-155    354.48    88.72       202.       -42.    -0.023    50.57   1.036s
 Cd-109    351.75    88.04       105.        23.     0.013    66.39   1.038D
 Nd-147    358.82    89.81       108.        39.     0.022    40.78   1.041s
 TH-234    366.78    91.80       183.       -24.    -0.013    82.91   1.042s
 AC-228    380.97    95.35        93.         2.     0.001   576.31   1.043s
 Gd-153    390.59    97.75       118.        -2.    -0.001   873.04   1.047s
 Gd-153    413.33   103.44        99.         5.     0.003   275.45   1.052s
 Np-239    418.22   104.66        86.        18.     0.010    78.45   1.053s
 EU-155    424.16   106.15       127.       -15.    -0.009   106.57   1.054s
 Np-239    423.99   106.10       125.       -15.    -0.008   109.46   1.055s
 EU-152    487.64   122.02        81.        15.     0.009    86.46   1.070s
 CO-57     487.66   122.03        83.        15.     0.008    90.98   1.070s
 EU-154    494.79   123.81       108.       -15.    -0.008   100.53   1.071s
 PA-234    520.78   130.31       131.       -11.    -0.006   145.24   1.079s
 HF-181    530.54   132.75       107.         6.     0.003   249.72   1.081s
 CE-144    530.26   132.68        99.         5.     0.003   271.40   1.081s
 HF-181    549.27   137.43        90.        -4.    -0.002   353.34   1.084s
 CO-57     542.31   135.69        92.        -2.    -0.001   875.03   1.084s
 Tc-99m    563.70   141.04       109.        11.     0.006   137.98   1.088s
 U-235     574.46   143.73       114.         6.     0.004   236.67   1.091s
 CE-141    581.96   145.61       100.        -5.    -0.003   294.09   1.092s
 U-235     654.17   163.66        97.        -3.    -0.002   474.49   1.109s
 CE-139    668.28   167.19        71.        16.     0.009    79.39   1.111s
 U-235     826.29   206.71        73.         3.     0.001   463.94   1.148s
 TH-227    934.86   233.85        51.         1.     0.001   853.39   1.177s
 PB-212    953.97   238.63        52.       225.     0.125     7.75   1.179D
 RA-224    963.39   240.99       104.        30.     0.017    51.33   1.181D
 PB-214    967.43   242.00        69.        44.     0.024    30.79   1.182D
 EU-152    975.74   244.07       104.       -19.    -0.010    80.22   1.185s
 Cd-113m  1054.78   263.84        65.        -6.    -0.003   196.23   1.202s
 BI-210M  1062.75   265.83        92.        -2.    -0.001   797.60   1.204s
 TL-208   1108.75   277.33        49.         5.     0.003   217.70   1.214 
 Hg-203   1116.35   279.23        46.         9.     0.005   111.08   1.216s
 PB-214   1180.04   295.16        44.       115.     0.064    15.92   1.193 
 Ir-192   1179.66   295.06        41.        95.     0.053    14.03   1.231s
 PB-212   1200.17   300.19        29.        30.     0.017    40.06   0.457s
 PA-231   1198.25   299.71        42.        15.     0.008    67.71   1.235s
 PA-233   1198.07   299.67        42.        15.     0.008    68.20   1.235s
 PA-231   1209.82   302.60        56.        -4.    -0.002   261.27   1.237s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1209.58   302.54        58.        -3.    -0.002   328.42   1.238s
 Ba-140   1217.19   304.45        55.        -5.    -0.003   219.55   1.239s
 BI-210M  1217.27   304.47        55.        -5.    -0.003   218.95   1.240s
 Ir-192   1239.54   310.04        33.        -3.    -0.002   292.62   1.243s
 Ir-192   1266.98   316.90        56.        -5.    -0.003   226.79   1.250s
 CR-51    1276.63   319.31        42.         8.     0.004   121.71   1.253s
 La-140   1314.76   328.84        47.         3.     0.002   351.30   1.261s
 AC-228   1351.52   338.03        22.        77.     0.043    16.93   1.397s
 Cs-136   1359.05   339.92        84.       -15.    -0.009    88.24   1.272s
 EU-152   1376.33   344.24        36.        -3.    -0.002   285.08   1.275s
 HF-181   1376.23   344.21        32.        -5.    -0.003   176.07   1.276s
 PB-214   1406.81   351.86        50.       156.     0.087    13.05   1.308 
 BA-133   1423.50   356.03        52.        -6.    -0.003   183.97   1.285s
 BA-133   1541.44   385.52        28.         4.     0.002   194.77   1.310s
 SN-113   1565.28   391.48        26.         7.     0.004   111.49   1.317 
 SB-125   1711.29   427.98        27.        -3.    -0.002   246.35   1.349s
 AG-108M  1735.34   434.00        39.        -5.    -0.003   200.09   1.354s
 pm-146   1812.54   453.30        29.        -2.    -0.001   331.38   1.372s
 SB-125   1853.93   463.65        34.         2.     0.001   426.60   1.380s
 Ir-192   1871.70   468.09        28.        -2.    -0.001   314.06   1.384s
 BE-7     1910.61   477.81        26.         6.     0.003   126.53   1.392s
 HF-181   1927.78   482.11        36.        -4.    -0.002   237.64   1.396s
 La-140   1950.89   487.88        33.         1.     0.001   591.36   1.401s
 RU-103   1987.73   497.09        27.         2.     0.001   402.97   1.409s
 RH-106   2042.58   510.81        34.        56.     0.031    19.87   1.422s
 Nd-147   2125.65   531.57        23.         2.     0.001   397.85   1.438s
 Ba-140   2148.10   537.19        22.        -4.    -0.002   184.75   1.444s
 CS-134   2251.16   562.95        21.         1.     0.001   520.35   1.466s
 TL-208   2330.67   582.83        14.        81.     0.045    15.63   0.893s
 SB-125   2401.79   600.61        33.        -4.    -0.002   208.81   1.497s
 BI-214   2435.92   609.14        22.       134.     0.075     9.62   1.447s
 RU-103   2436.21   609.21        36.       119.     0.066    11.56   1.505s
 AG-108M  2445.95   611.64        44.       -13.    -0.007    78.25   1.509s
 PM-144   2470.34   617.74        33.        -4.    -0.002   233.50   1.512s
 SB-125   2544.99   636.40        17.         8.     0.004    83.08   1.526s
 I-131    2544.71   636.33        18.         7.     0.004    89.22   1.527s
 AG-110M  2629.52   657.53        27.        -3.    -0.002   266.35   1.544s
 CS-137   2651.04   662.91        12.         3.     0.002   150.91   1.548s
 PM-144   2797.53   699.53        17.         1.     0.001   503.96   1.576s
 NB-94    2817.13   704.43        26.        -3.    -0.001   286.84   1.581s
 SB-124   2883.07   720.91         9.         5.     0.003    93.75   1.598s
 EU-154   2903.86   726.11        30.         1.     0.001   587.92   1.598s
 ZR-95    2897.33   724.48        27.        -5.    -0.003   145.09   1.599s
 pm-146   2937.41   734.49        30.        -2.    -0.001   442.75   1.608s
 ZR-95    3027.17   756.93        25.        -3.    -0.002   224.52   1.625s
 AG-110M  3055.20   763.94        32.        -4.    -0.002   195.84   1.631s
 NB-95    3063.20   765.93        25.         8.     0.004    93.96   1.632s
 PA-234M  3063.18   765.93        21.         9.     0.005    78.39   1.633s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3113.17   778.43        22.         2.     0.001   320.73   1.643s
 BI-212   3147.16   786.92        20.         6.     0.003   120.29   1.648s
 CS-134   3193.73   798.56        25.        -3.    -0.002   228.07   1.656s
 CS-134   3210.78   802.82        18.         4.     0.002   148.50   1.661s
 La-140   3263.39   815.97        26.        -2.    -0.001   302.53   1.672s
 Cs-136   3276.14   819.16        22.         4.     0.002   186.12   1.674s
 Co-56    3385.96   846.61        16.         4.     0.002   151.52   1.696s
 NB-94    3488.00   872.11        14.        10.     0.005    64.23   1.715s
 EU-154   3487.77   872.05        14.         9.     0.005    64.91   1.717s
 PA-234   3521.01   880.36        18.         5.     0.003   129.24   1.722s
 PA-234   3529.26   882.42        21.        -1.    -0.001   554.96   1.724s
 AG-110M  3540.72   885.29        12.         5.     0.003   110.88   1.725s
 Sc-46    3551.60   888.01        23.        -6.    -0.003   117.40   1.729s
 y-88     3589.09   897.38        19.         5.     0.003   144.00   1.736s
 AC-228   3644.28   911.17        14.        44.     0.024    19.35   1.746s
 AG-110M  3750.30   937.67        20.        -2.    -0.001   325.91   1.766s
 PA-234   3785.55   946.48        22.         3.     0.002   204.46   1.772s
 AC-228   3875.59   968.98        17.        17.     0.009    42.06   1.790s
 EU-154   3985.24   996.38        20.        -1.    -0.001   499.97   1.810s
 PA-234M  4003.48  1000.94        20.         4.     0.002   179.05   1.814s
 EU-154   3999.05   999.83         9.        -1.     0.000   603.32   1.816s
 Co-56    4152.90  1038.28        18.         1.     0.000   717.32   1.841s
 Cs-136   4185.95  1046.54        11.         6.     0.003    87.37   1.848s
 RH-106   4212.27  1053.12        15.        -3.    -0.002   171.17   1.850s
 BI-207   4255.69  1063.97        19.         2.     0.001   331.00   1.860s
 FE-59    4396.31  1099.11        19.        -2.    -0.001   320.43   1.886s
 EU-152   4446.03  1111.53        10.         5.     0.003   101.02   1.895s
 BI-214   4481.07  1120.29        15.        26.     0.014    25.25   1.901D
 Sc-46    4481.10  1120.29        15.        14.     0.008    46.38   1.901s
 Ta-182   4485.12  1121.30        35.         4.     0.002   210.88   1.901D
 Ta-182   4752.77  1188.18        27.         1.     0.001   598.35   1.949 
 NA-22    5094.56  1273.58        21.        -1.    -0.001   491.68   2.008s
 EU-154   5094.45  1273.55        21.        -1.    -0.001   500.70   2.008s
 FE-59    5164.76  1291.12        20.        -2.    -0.001   276.80   2.020s
 CO-60    5332.19  1332.96        17.         4.     0.002   147.95   2.048s
 AG-110M  5540.41  1384.98         6.         3.     0.002   119.13   2.082s
 EU-152   5629.25  1407.17        15.         1.     0.001   549.38   2.097s
 K-40     5842.85  1460.54         8.       330.     0.184     5.44   2.506 
 La-140   6382.73  1595.41         6.         1.     0.000   449.02   2.215s
 BI-214   7059.27  1764.39         9.        19.     0.011    25.26   2.314s
 Co-56    7081.03  1769.83        17.        -5.    -0.003   138.36   2.318s
 y-88     7349.24  1836.82        11.        -3.    -0.002   172.05   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.3870E+00                                      5.31E+01             
                           477.60 1.387E+00  (  6.098E+00 1.27E+02 1.05E+01 G  
 
NA-22    C  -6.8733E-02                                      9.50E+02             
                          1274.53-6.873E-02 ?(  1.235E+00 4.92E+02 9.99E+01 G  
 
K-40     N   1.7646E+02                                      4.66E+11             
                          1460.83 1.765E+02  (P 8.314E+00 5.44E+00 1.07E+01 G  
 
Sc-46    F   2.1280E-01                                      8.38E+01             
                           889.28-2.360E-01 ?(  9.615E-01 1.17E+02 1.00E+02 G  
                          1120.55 6.616E-01 ?(  9.564E-01 4.64E+01 1.00E+02 G  
 
CR-51    F   1.4443E+00                                      2.77E+01             
                           320.08 1.444E+00 &(  6.035E+00 1.22E+02 9.94E+00 G  
 
MN-54    C  -2.4744E-02                                      3.12E+02             
                           834.85-2.474E-02 %(  9.284E-01 1.02E+03 1.00E+02 G  
 
FE-59    F  -1.6032E-01                                      4.45E+01             
                          1099.25-1.603E-01 ?(  1.869E+00 3.20E+02 5.65E+01 G  
                          1291.60-2.778E-01 +   2.785E+00 2.77E+02 4.32E+01 G  
 
Co-56    C   1.6169E-01                                      7.73E+01             
                           846.77 1.483E-01 &(  7.994E-01 1.52E+02 9.99E+01 G  
                          1238.28 1.478E-02 %   2.022E+00 3.74E+03 6.61E+01 G  
                          1037.84 2.563E-01 ?(  6.818E+00 7.17E+02 1.41E+01 G  
                          1771.35-1.943E+00 +   9.499E+00 1.38E+02 1.55E+01  A 
 
CO-57    C   1.8099E-01                                      2.72E+02             
                           122.06 1.810E-01 ?(  5.531E-01 9.10E+01 8.56E+01 G  
                           136.47-1.570E-01 -   4.782E+00 8.75E+02 1.07E+01 G  
 
CO-60    F   2.1972E-01                                      1.93E+03             
                          1332.50 2.197E-01 ?(  1.154E+00 1.48E+02 1.00E+02 G  
                          1173.24 2.763E-02 %   1.153E+00 1.13E+03 9.99E+01 G  
 
NB-94    I   1.4337E-01                                      7.41E+06             
                           702.63-8.447E-02 ?(  8.682E-01 2.87E+02 9.79E+01 G  
                           871.10 3.667E-01 &(  7.745E-01 6.42E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I  -2.0444E-01                                      6.40E+01             
                           756.73-2.044E-01 ?(  1.635E+00 2.25E+02 5.45E+01 G  
                           724.20-3.931E-01 +   1.995E+00 1.45E+02 4.42E+01 G  
 
NB-95    I   2.7634E-01                                      6.40E+01             
                           765.79 2.763E-01 ?(  8.862E-01 9.40E+01 9.98E+01 G  
 
RU-103   I   5.0461E-02                                      3.93E+01             
                           497.05 5.046E-02 ?(  7.329E-01 4.03E+02 9.09E+01 G  
                           610.30 5.999E+01 ?   1.533E+01 1.16E+01 5.75E+00 GA 
 
RH-106   I  -1.3364E-01                                      3.74E+02             
                           621.92-1.336E-01 %(  8.073E+00 1.66E+03 9.93E+00 G  
                          1050.36-9.369E+00 +   5.767E+01 1.71E+02 1.56E+00 G  
                           511.86 7.091E+00 ?   3.777E+00 1.99E+01 2.00E+01 GA 
 
AG-108M  C  -1.1309E-01                                      1.53E+05             
                           433.94-1.131E-01 ?(  7.923E-01 2.00E+02 9.05E+01 G  
                           722.94 8.269E-03 %   7.233E-01 2.30E+03 9.08E+01 G  
                           614.28-4.128E-01 &   1.082E+00 7.82E+01 8.98E+01 G  
 
AG-110M  F   3.7954E-01                                      2.50E+02             
                           884.68 2.598E-01 ?(  1.010E+00 1.11E+02 7.27E+01 G  
                           657.76-9.196E-02 -   8.743E-01 2.66E+02 9.46E+01 G  
                           937.49-2.328E-01 +   2.756E+00 3.26E+02 3.44E+01 G  
                          1384.30 7.378E-01 ?(  3.176E+00 1.19E+02 2.43E+01 G  
                           763.94-6.457E-01 +   4.452E+00 1.96E+02 2.23E+01 G  
 
SN-113   F   2.2547E-01                                      1.15E+02             
                           391.69 2.255E-01 ?(  8.672E-01 1.11E+02 6.40E+01 G  
 
SB-124   F   1.3728E-01                                      6.02E+01             
                           602.73-1.920E-02 %(  8.534E-01 1.23E+03 9.83E+01 G  
                          1690.98 0.000E+00 +   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79 1.560E+00 ?(  5.074E+00 9.38E+01 1.08E+01 G  
 
SB-125   I   4.1170E-01                                      1.01E+03             
                           427.88-2.292E-01 ?(  2.014E+00 2.46E+02 2.96E+01 G  
                           600.50-6.378E-01 +   4.694E+00 2.09E+02 1.79E+01 G  
                           635.89 2.063E+00 ?(  5.813E+00 8.31E+01 1.13E+01 G  
                           463.37 4.396E-01 ?(  6.703E+00 4.27E+02 1.05E+01 G  
 
I-131    I   2.4412E-01                                      8.02E+00             
                           364.48-3.146E-03 %(  7.384E-01 6.49E+03 8.17E+01 G  
                           284.30-8.594E-02 %   9.114E+00 2.96E+03 6.14E+00 G  
                           636.97 3.062E+00 ?(  9.324E+00 8.92E+01 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F   6.8461E-02                                      2.42E+02             
                            97.50-6.232E-02 ?(  1.882E+00 8.73E+02 3.00E+01 G  
                           103.20 2.484E-01 ?(  2.356E+00 2.75E+02 2.18E+01 G  
 
Ga-68    C  -6.1122E-01                                      4.71E-02             
                          1077.40-6.112E-01 %(  3.639E+01 1.60E+03 3.30E+00 G  
 
Tc-99m   I   1.3782E-01                                      2.51E-01             
                           140.51 1.378E-01 &(  6.455E-01 1.38E+02 8.93E+01 G  
 
BA-133   F  -1.7994E-01                                      3.85E+03             
                           356.00-1.799E-01 ?(  1.148E+00 1.84E+02 6.20E+01 G  
                           302.85-3.176E-01 +   3.647E+00 3.28E+02 1.83E+01 G  
                           383.84 9.162E-01 ?   6.307E+00 1.95E+02 8.94E+00 GA 
                            80.99-3.665E-01 +   1.897E+00 1.53E+02 3.41E+01 GA 
 
CS-134   I   1.6785E-01                                      7.54E+02             
                           604.71 4.832E-03 %(  8.786E-01 5.02E+03 9.76E+01 G  
                           795.87-1.316E-01 +   1.070E+00 2.28E+02 8.55E+01 G  
                           569.32 2.276E-02 %   4.648E+00 5.56E+03 1.54E+01 G  
                           801.95 1.761E+00 ?(  9.259E+00 1.49E+02 8.69E+00 G  
                           563.24 4.157E-01 &(  7.907E+00 5.20E+02 8.35E+00 G  
 
CS-137   I   1.2388E-01                                      1.10E+04             
                           661.66 1.239E-01 ?(  6.730E-01 1.51E+02 8.52E+01 G  
 
CE-139   F   2.3161E-01                                      1.38E+02             
                           165.85 2.316E-01 &(  6.144E-01 7.94E+01 7.99E+01 G  
 
Ba-140   I  -4.0200E-01                                      1.28E+01             
                           537.26-4.020E-01 ?(  2.641E+00 1.85E+02 2.44E+01 G  
                           162.66 1.527E-01 %   8.877E+00 1.67E+03 6.22E+00 G  
                           304.85-1.995E+00 +   1.524E+01 2.20E+02 4.29E+00 G  
 
La-140   I   8.4650E-02                                      1.28E+01             
                          1596.21 5.316E-02 ?(  9.366E-01 4.49E+02 9.54E+01 G  
                           487.02 7.415E-02 &(  1.576E+00 5.91E+02 4.55E+01 G  
                           328.76 2.562E-01 ?(  3.170E+00 3.51E+02 2.03E+01 G  
                           815.77-3.786E-01 +   4.108E+00 3.03E+02 2.33E+01 G  
 
CE-141   I  -1.1205E-01                                      3.25E+01             
                           145.44-1.121E-01 &(  1.135E+00 2.94E+02 4.82E+01 G  
 
CE-144   I   5.0729E-01                                      2.85E+02             
                           133.54 5.073E-01 ?(  4.739E+00 2.71E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   3.8447E-02                                      3.63E+02             
                           696.54 3.845E-02 ?(  7.152E-01 5.04E+02 9.90E+01 G  
                           618.06-1.057E-01 +   8.723E-01 2.33E+02 9.91E+01 G  
                           476.81-3.330E-02 %   1.530E+00 1.26E+03 4.20E+01 G  
 
EU-152   F   4.8789E-01                                      4.94E+03             
                           344.29-2.190E-01 ?(  2.210E+00 2.85E+02 2.65E+01 G  
                          1112.07 1.627E+00 &(  5.746E+00 1.01E+02 1.36E+01 G  
                           121.78 5.657E-01 ?(  1.640E+00 8.65E+01 2.86E+01 G  
                           778.92 5.629E-01 &(  6.537E+00 3.21E+02 1.29E+01 G  
                           964.11 0.000E+00 &   1.765E+01 1.00E+03 1.46E+01 G  
                           244.69-3.742E+00 +   1.001E+01 8.02E+01 7.58E+00 G  
                          1408.00 2.677E-01 ?   5.480E+00 5.49E+02 2.10E+01 GA 
 
EU-154   I   2.9197E+00                                      3.14E+03             
                           873.23 2.920E+00 ?(  6.241E+00 6.49E+01 1.23E+01 G  
                           123.10-3.895E-01 -   1.317E+00 1.01E+02 4.08E+01 G  
                          1274.54-1.915E-01 -   3.505E+00 5.01E+02 3.52E+01 G  
                           723.36 2.158E-01 -   4.576E+00 5.88E+02 2.02E+01 G  
                          1004.77-1.687E-01 -   3.926E+00 6.03E+02 1.80E+01 G  
                           996.33-5.038E-01 -   9.242E+00 5.00E+02 1.06E+01 G  
 
EU-155   I  -7.6005E-01                                      1.81E+03             
                           105.31-7.600E-01 ?(  2.725E+00 1.07E+02 2.12E+01 G  
                            86.54-1.509E+00 +   2.492E+00 5.06E+01 3.07E+01 G  
 
HF-181   F  -2.0499E-02                                      4.24E+01             
                           482.00-1.106E-01 ?(  9.265E-01 2.38E+02 8.05E+01 G  
                           133.02 1.470E-01 ?(  1.260E+00 2.50E+02 4.33E+01 G  
                           345.83-6.007E-01 &   3.709E+00 1.76E+02 1.51E+01 G  
                           136.30-7.073E-01 +   8.648E+00 3.53E+02 5.85E+00 G  
 
Ta-182   F   4.8435E-01                                      1.14E+02             
                          1121.30 5.385E-01  (  3.995E+00 2.11E+02 3.49E+01 G  
                          1221.41 9.692E-02 %   4.585E+00 1.29E+03 2.70E+01 G  
                          1189.05 3.677E-01  (  7.975E+00 5.98E+02 1.62E+01 G  
 
Hg-203   F   1.8478E-01                                      4.66E+01             
                           279.20 1.848E-01  (  7.006E-01 1.11E+02 8.15E+01 G  
 
TL-208   N   2.6778E+00                                      6.98E+02             
                           583.02 2.678E+00  (  6.660E-01 1.56E+01 8.45E+01 G  
                           277.28 1.214E+00 -   9.217E+00 2.18E+02 6.31E+00 G  
                           860.56 0.000E+00 -   9.139E+00 1.00E+03 1.24E+01 G  

Page 230 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C  -2.7608E-02                                      2.02E+03             
                           747.16-2.761E-02 %(  1.970E+00 1.88E+03 3.40E+01 G  
                           735.72-2.604E-01 +   4.144E+00 4.43E+02 2.25E+01 G  
                           453.88-8.419E-02 +   9.983E-01 3.31E+02 6.50E+01 G  
 
y-88     F   1.8915E-01                                      1.07E+02             
                           898.04 1.891E-01 ?(  9.609E-01 1.44E+02 9.37E+01 G  
                          1836.06-2.052E-01 +   1.283E+00 1.72E+02 9.92E+01 G  
 
Cd-113m     -1.5773E+03                                      5.33E+03             
                           263.70-1.577E+03 ?(  1.069E+04 1.96E+02 6.00E-03   K
 
Cd-109   F   6.6726E+00                                      4.53E+02             
                            88.04 6.673E+00  (  1.465E+01 6.64E+01 3.79E+00 G  
 
PB-210   N   7.6014E+00                                      8.14E+03             
                            46.54 7.601E+00 &(  1.994E+01 7.85E+01 4.25E+00 G  
 
PB-212   N   7.7458E+00                                      6.98E+02             
                           238.63 7.746E+00  (P 1.245E+00 7.75E+00 4.33E+01 G  
                           300.03 1.616E+01 + P 1.463E+01 4.01E+01 3.28E+00 GA 
 
PB-214   N   8.7995E+00                                      5.84E+05             
                           351.93 8.058E+00  (  1.842E+00 1.30E+01 3.76E+01 G  
                           295.09 1.024E+01  (  2.995E+00 1.59E+01 1.93E+01 G  
                           242.00 8.865E+00     8.386E+00 3.08E+01 7.43E+00 GA 
 
BI-207   C   5.0830E-02                                      1.18E+04             
                           569.70 2.330E-03 %(  7.456E-01 8.72E+03 9.77E+01 G  
                          1063.66 1.145E-01 ?(  1.379E+00 3.31E+02 7.45E+01 G  
 
BI-214   N   8.2751E+00                                      5.84E+05             
                           609.31 8.404E+00  (P 1.532E+00 9.62E+00 4.61E+01 G  
                          1120.29 7.870E+00  (P 6.368E+00 2.52E+01 1.51E+01 G  
                          1764.49 8.286E+00 ?(P 7.258E+00 2.53E+01 1.54E+01 G  
 
BI-210M  T  -5.4704E-02                                      1.10E+09             
                           265.83-5.470E-02 ?(  1.518E+00 7.98E+02 5.00E+01 G  
                           304.90-3.066E-01 +   2.335E+00 2.19E+02 2.80E+01 G  
 
RA-224   N   1.0983E+01                                      6.98E+02             
                           240.99 1.098E+01  (  1.835E+01 5.13E+01 4.10E+00 G  
 
AC-228   N   5.9092E+00                                      2.10E+03             
                           911.07 5.909E+00 ?(  2.718E+00 1.94E+01 2.90E+01 G  
                           968.97 3.973E+00 -   5.128E+00 4.21E+01 1.75E+01 G  
                           338.32 1.209E+01 +   3.878E+00 1.69E+01 1.20E+01 G  

Page 231 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            93.35 4.606E-01 &   9.215E+00 5.76E+02 5.56E+00 XA 
 
TH-227   N   1.4311E-01                                      7.95E+03             
                           235.97 1.431E-01 &(  4.327E+00 8.53E+02 1.23E+01 G  
                            50.14 1.101E-01 %   1.004E+01 2.59E+03 8.00E+00 G  
                           256.24-1.985E-01 %   7.301E+00 1.03E+03 7.00E+00 G  
 
TH-229   N   1.1267E-01                                      2.68E+06             
                           193.51 1.127E-01 %(  1.132E+01 2.84E+03 4.40E+00 G  
                           210.85 4.495E-01 %   2.030E+01 1.29E+03 2.99E+00 G  
 
TH-234   N   3.1884E+00                                      1.63E+12             
                            63.29 3.188E+00 &(  2.277E+01 2.10E+02 3.81E+00 G  
                            92.59-4.593E+00 +   1.268E+01 8.29E+01 5.58E+00 G  
 
PA-231   N   3.4281E+00                                      1.20E+07             
                           302.65-2.496E+00 ?(  2.275E+01 2.61E+02 2.88E+00 G  
                           300.07 1.036E+01  (  2.325E+01 6.77E+01 2.46E+00 G  
 
PA-233   C   6.1710E-01                                      7.82E+08             
                           312.01 2.015E-02 %(  1.486E+00 2.04E+03 3.60E+01 G  
                           300.18 4.083E+00  (  9.231E+00 6.82E+01 6.20E+00 G  
 
PA-234   N   4.6578E-02                                      1.63E+12             
                           131.29-6.735E-01 &(  3.316E+00 1.45E+02 1.80E+01 G  
                           946.02 1.014E+00 &(  7.399E+00 2.04E+02 1.34E+01 G  
                           569.47 2.410E-03 %   8.768E+00 9.90E+04 8.20E+00 G  
                           883.24-4.674E-01 +   9.507E+00 5.55E+02 9.60E+00 G  
                           880.53 3.175E+00 ?   1.441E+01 1.29E+02 6.00E+00 GA 
 
PA-234M  N   4.1477E+01                                      1.63E+12             
                          1001.00 1.842E+01 ?(  1.176E+02 1.79E+02 8.37E-01 G  
                           766.41 1.071E+02 &(  2.826E+02 7.84E+01 2.94E-01 G  
 
U-235    N   6.6824E-01                                      2.57E+11             
                           143.79 6.510E-01 ?(  5.279E+00 2.37E+02 1.10E+01 G  
                           205.33 7.060E-01 ?(  1.143E+01 4.64E+02 5.01E+00 G  
                           163.38-6.922E-01 &   1.138E+01 4.74E+02 5.08E+00 G  
 
AM-241   T   5.1478E-01                                      1.58E+05             
                            59.54 5.148E-01  (  2.286E+00 1.31E+02 3.59E+01 G  
 
Np-237   F   2.3612E+00                                      2.14E+06             
                            86.49 2.361E+00  (  4.178E+00 5.42E+01 1.31E+01 G  
 
Ir-192   F   1.3233E+00                                      7.40E+01             
                           316.49-9.911E-02 ?(  7.816E-01 2.27E+02 8.70E+01 G  
                           468.06-1.116E-01 +   1.255E+00 3.14E+02 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44-1.572E-01 +   1.635E+00 2.93E+02 3.18E+01 G  
                           295.95 5.428E+00 ?(  1.867E+00 1.40E+01 3.02E+01 G  
 
Cs-136   F   2.2317E-01                                      1.30E+01             
                           818.50 1.334E-01 ?(  8.833E-01 1.86E+02 1.00E+02 G  
                          1048.07 3.354E-01 &(  1.004E+00 8.74E+01 8.00E+01 G  
                           340.57-6.222E-01 +   1.842E+00 8.82E+01 4.69E+01 G  
 
Np-239   T  -6.8484E-01                                      2.36E+00             
                           103.70 7.646E-01 ?   2.001E+00 7.85E+01 2.40E+01 X  
                           106.13-6.848E-01 ?(  2.525E+00 1.09E+02 2.27E+01 G  
                            99.50 6.164E-02 %   3.579E+00 1.67E+03 1.50E+01 X  
 
Nd-147       1.1357E+00                                      1.11E+01             
                           531.00 3.483E-01 &(  5.026E+00 3.98E+02 1.30E+01 G  
                            91.10 1.497E+00 ?(  1.955E+00 4.08E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.03        62.        15.     0.008    78.48   7.601E+00   
 AM-241      59.87       121.        12.     0.007   131.18   5.148E-01   
 TH-234      63.54       158.         9.     0.005   209.93   3.188E+00   
 BA-133      81.87       132.       -11.    -0.006   152.55  -3.665E-01   
 EU-155      88.72       202.       -42.    -0.023    50.57  -1.509E+00   
 Nd-147      89.81       108.        39.     0.022    40.78   1.497E+00   
 TH-234      91.80       183.       -24.    -0.013    82.91  -4.593E+00   
 Gd-153      97.75       118.        -2.    -0.001   873.04  -6.232E-02   
 Gd-153     103.44        99.         5.     0.003   275.45   2.484E-01   
 Np-239     104.66        86.        18.     0.010    78.45   7.646E-01   
 EU-155     106.15       127.       -15.    -0.009   106.57  -7.600E-01   
 Np-239     106.10       125.       -15.    -0.008   109.46  -6.848E-01   
 EU-152     122.02        81.        15.     0.009    86.46   5.657E-01   
 EU-154     123.81       108.       -15.    -0.008   100.53  -3.895E-01   
 PA-234     130.31       131.       -11.    -0.006   145.24  -6.735E-01   
 HF-181     132.75       107.         6.     0.003   249.72   1.470E-01   
 CE-144     132.68        99.         5.     0.003   271.40   5.073E-01   
 HF-181     137.43        90.        -4.    -0.002   353.34  -7.073E-01   
 Tc-99m     141.04       109.        11.     0.006   137.98   1.378E-01   
 U-235      143.73       114.         6.     0.004   236.67   6.510E-01   
 CE-141     145.61       100.        -5.    -0.003   294.09  -1.121E-01   
 U-235      163.66        97.        -3.    -0.002   474.49  -6.922E-01   
 CE-139     167.19        71.        16.     0.009    79.39   2.316E-01   
 U-235      206.71        73.         3.     0.001   463.94   7.060E-01   
 TH-227     233.85        51.         1.     0.001   853.39   1.431E-01   
 EU-152     244.07       104.       -19.    -0.010    80.22  -3.742E+00   
 Cd-113m    263.84        65.        -6.    -0.003   196.23  -1.577E+03   
 BI-210M    265.83        92.        -2.    -0.001   797.60  -5.470E-02   
 Hg-203     279.23        46.         9.     0.005   111.08   1.848E-01   
 Ir-192     295.06        41.        95.     0.053    14.03   5.428E+00   
 PA-231     299.71        42.        15.     0.008    67.71   1.036E+01   
 PA-233     299.67        42.        15.     0.008    68.20   4.083E+00   
 PA-231     302.60        56.        -4.    -0.002   261.27  -2.496E+00   
 BA-133     302.54        58.        -3.    -0.002   328.42  -3.176E-01   
 Ba-140     304.45        55.        -5.    -0.003   219.55  -1.995E+00   
 BI-210M    304.47        55.        -5.    -0.003   218.95  -3.066E-01   
 Ir-192     310.04        33.        -3.    -0.002   292.62  -1.572E-01   
 Ir-192     316.90        56.        -5.    -0.003   226.79  -9.911E-02   
 CR-51      319.31        42.         8.     0.004   121.71   1.444E+00   
 La-140     328.84        47.         3.     0.002   351.30   2.562E-01   
 Cs-136     339.92        84.       -15.    -0.009    88.24  -6.222E-01   
 EU-152     344.24        36.        -3.    -0.002   285.08  -2.190E-01   
 HF-181     344.21        32.        -5.    -0.003   176.07  -6.007E-01   
 BA-133     356.03        52.        -6.    -0.003   183.97  -1.799E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133     385.52        28.         4.     0.002   194.77   9.162E-01   
 SB-125     427.98        27.        -3.    -0.002   246.35  -2.292E-01   
 AG-108M    434.00        39.        -5.    -0.003   200.09  -1.131E-01   
 pm-146     453.30        29.        -2.    -0.001   331.38  -8.419E-02   
 SB-125     463.65        34.         2.     0.001   426.60   4.396E-01   
 Ir-192     468.09        28.        -2.    -0.001   314.06  -1.116E-01   
 BE-7       477.81        26.         6.     0.003   126.53   1.387E+00   
 HF-181     482.11        36.        -4.    -0.002   237.64  -1.106E-01   
 La-140     487.88        33.         1.     0.001   591.36   7.415E-02   
 RU-103     497.09        27.         2.     0.001   402.97   5.046E-02   
 RH-106     510.81        34.        56.     0.031    19.87   7.091E+00   
 Nd-147     531.57        23.         2.     0.001   397.85   3.483E-01   
 Ba-140     537.19        22.        -4.    -0.002   184.75  -4.020E-01   
 CS-134     562.95        21.         1.     0.001   520.35   4.157E-01   
 SB-125     600.61        33.        -4.    -0.002   208.81  -6.378E-01   
 RU-103     609.21        36.       119.     0.066    11.56   5.999E+01   
 AG-108M    611.64        44.       -13.    -0.007    78.25  -4.128E-01   
 PM-144     617.74        33.        -4.    -0.002   233.50  -1.057E-01   
 SB-125     636.40        17.         8.     0.004    83.08   2.063E+00   
 I-131      636.33        18.         7.     0.004    89.22   3.062E+00   
 AG-110M    657.53        27.        -3.    -0.002   266.35  -9.196E-02   
 CS-137     662.91        12.         3.     0.002   150.91   1.239E-01   
 PM-144     699.53        17.         1.     0.001   503.96   3.845E-02   
 NB-94      704.43        26.        -3.    -0.001   286.84  -8.447E-02   
 SB-124     720.91         9.         5.     0.003    93.75   1.560E+00   
 EU-154     726.11        30.         1.     0.001   587.92   2.158E-01   
 ZR-95      724.48        27.        -5.    -0.003   145.09  -3.931E-01   
 pm-146     734.49        30.        -2.    -0.001   442.75  -2.604E-01   
 ZR-95      756.93        25.        -3.    -0.002   224.52  -2.044E-01   
 AG-110M    763.94        32.        -4.    -0.002   195.84  -6.457E-01   
 NB-95      765.93        25.         8.     0.004    93.96   2.763E-01   
 PA-234M    765.93        21.         9.     0.005    78.39   1.071E+02   
 EU-152     778.43        22.         2.     0.001   320.73   5.629E-01   
 BI-212     786.92        20.         6.     0.003   120.29   1.516E+01   
 CS-134     798.56        25.        -3.    -0.002   228.07  -1.316E-01   
 CS-134     802.82        18.         4.     0.002   148.50   1.761E+00   
 La-140     815.97        26.        -2.    -0.001   302.53  -3.786E-01   
 Cs-136     819.16        22.         4.     0.002   186.12   1.334E-01   
 Co-56      846.61        16.         4.     0.002   151.52   1.483E-01   
 NB-94      872.11        14.        10.     0.005    64.23   3.667E-01   
 EU-154     872.05        14.         9.     0.005    64.91   2.920E+00   
 PA-234     880.36        18.         5.     0.003   129.24   3.175E+00   
 PA-234     882.42        21.        -1.    -0.001   554.96  -4.674E-01   
 AG-110M    885.29        12.         5.     0.003   110.88   2.598E-01   
 Sc-46      888.01        23.        -6.    -0.003   117.40  -2.360E-01   
 y-88       897.38        19.         5.     0.003   144.00   1.891E-01   
 AG-110M    937.67        20.        -2.    -0.001   325.91  -2.328E-01   
 PA-234     946.48        22.         3.     0.002   204.46   1.014E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     996.38        20.        -1.    -0.001   499.97  -5.038E-01   
 PA-234M   1000.94        20.         4.     0.002   179.05   1.842E+01   
 EU-154     999.83         9.        -1.     0.000   603.32  -1.687E-01   
 Co-56     1038.28        18.         1.     0.000   717.32   2.563E-01   
 Cs-136    1046.54        11.         6.     0.003    87.37   3.354E-01   
 RH-106    1053.12        15.        -3.    -0.002   171.17  -9.369E+00   
 BI-207    1063.97        19.         2.     0.001   331.00   1.145E-01   
 FE-59     1099.11        19.        -2.    -0.001   320.43  -1.603E-01   
 EU-152    1111.53        10.         5.     0.003   101.02   1.627E+00   
 Sc-46     1120.29        15.        14.     0.008    46.38   6.616E-01   
 NA-22     1273.58        21.        -1.    -0.001   491.68  -6.873E-02   
 EU-154    1273.55        21.        -1.    -0.001   500.70  -1.915E-01   
 FE-59     1291.12        20.        -2.    -0.001   276.80  -2.778E-01   
 CO-60     1332.96        17.         4.     0.002   147.95   2.197E-01   
 AG-110M   1384.98         6.         3.     0.002   119.13   7.378E-01   
 EU-152    1407.17        15.         1.     0.001   549.38   2.677E-01   
 La-140    1595.41         6.         1.     0.000   449.02   5.316E-02   
 Co-56     1769.83        17.        -5.    -0.003   138.36  -1.943E+00   
 y-88      1836.82        11.        -3.    -0.002   172.05  -2.052E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.3870E+00    1.3870E+00    1.265E+02%                6.10E+00
 NA-22  #A   -6.8733E-02   -6.8733E-02    4.917E+02%                1.23E+00
 K-40         1.7646E+02    1.7646E+02    5.565E+00%                8.31E+00
 Sc-46  #A    2.1280E-01    2.1280E-01    4.638E+01%                9.61E-01
 CR-51  #A    1.4443E+00    1.4443E+00    1.217E+02%                6.03E+00
 MN-54  #A   -2.4744E-02   -2.4744E-02    1.024E+03%                9.28E-01
 FE-59  #A   -1.6032E-01   -1.6032E-01    3.204E+02%                1.87E+00
 Co-56  #A    1.6169E-01    1.6169E-01    1.515E+02%                7.99E-01
 CO-57  #A    1.8099E-01    1.8099E-01    9.098E+01%                5.53E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.32E-01
 CO-60  #A    2.1972E-01    2.1972E-01    1.479E+02%                1.15E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.86E+00
 NB-94  #A    1.4337E-01    1.4337E-01    6.423E+01%                8.68E-01
 ZR-95  #A   -2.0444E-01   -2.0444E-01    2.245E+02%                1.64E+00
 NB-95  #A    2.7633E-01    2.7634E-01    9.396E+01%                8.86E-01
 RU-103 #A    5.0460E-02    5.0461E-02    4.030E+02%                7.33E-01
 RH-106 #A   -1.3364E-01   -1.3364E-01    1.658E+03%                8.07E+00
 AG-108M#A   -1.1309E-01   -1.1309E-01    2.001E+02%                7.92E-01
 AG-110M#A    3.7954E-01    3.7954E-01    8.137E+01%                1.01E+00
 SN-113 #A    2.2547E-01    2.2547E-01    1.115E+02%                8.67E-01
 SB-124 #A    1.3728E-01    1.3728E-01    9.375E+01%                8.53E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 
 SB-125 #A    4.1170E-01    4.1170E-01    8.308E+01%                2.01E+00
 I-131  #A    2.4411E-01    2.4412E-01    8.922E+01%                7.38E-01
 Gd-153 #A    6.8461E-02    6.8461E-02    2.754E+02%                1.88E+00
 Ga-68  #A   -6.0759E-01   -6.1122E-01    1.602E+03%                3.64E+01
 Tc-99m #A    1.3767E-01    1.3782E-01    1.380E+02%                6.46E-01
 BA-133 #A   -1.7994E-01   -1.7994E-01    1.840E+02%                1.15E+00
 CS-134 #A    1.6785E-01    1.6785E-01    1.485E+02%                8.79E-01
 CS-137 #A    1.2388E-01    1.2388E-01    1.509E+02%                6.73E-01
 CE-139 #A    2.3161E-01    2.3161E-01    7.939E+01%                6.14E-01
 Ba-140 #A   -4.0199E-01   -4.0200E-01    1.848E+02%                2.64E+00
 La-140 #A    8.4648E-02    8.4650E-02    2.738E+02%                9.37E-01
 CE-141 #A   -1.1205E-01   -1.1205E-01    2.941E+02%                1.14E+00
 CE-144 #A    5.0729E-01    5.0729E-01    2.714E+02%                4.74E+00
 PM-144 #A    3.8447E-02    3.8447E-02    5.040E+02%                7.15E-01
 EU-152 #A    4.8789E-01    4.8789E-01    8.646E+01%                2.21E+00
 EU-154 #A    2.9197E+00    2.9197E+00    6.491E+01%                6.24E+00
 EU-155 #A   -7.6005E-01   -7.6005E-01    1.066E+02%                2.73E+00
 HF-181 #A   -2.0499E-02   -2.0499E-02    1.724E+02%                9.26E-01
 Ta-182  A    4.8434E-01    4.8435E-01    2.109E+02%                4.00E+00
 Hg-203 #A    1.8478E-01    1.8478E-01    1.111E+02%                7.01E-01
 TL-208       2.6778E+00    2.6778E+00    1.563E+01%                6.66E-01
 pm-146 #A   -2.7608E-02   -2.7608E-02    1.880E+03%                1.97E+00
 y-88   #A    1.8915E-01    1.8915E-01    1.440E+02%                9.61E-01
 Cd-113m#A   -1.5773E+03   -1.5773E+03    1.962E+02%                1.07E+04
 Cd-109  A    6.6726E+00    6.6726E+00    6.639E+01%                1.46E+01
 PB-210 #A    7.6014E+00    7.6014E+00    7.848E+01%                1.99E+01
 PB-212       7.7458E+00    7.7458E+00    7.969E+00%                1.25E+00
 PB-214       8.7995E+00    8.7995E+00    1.029E+01%                1.84E+00
 BI-207 #A    5.0830E-02    5.0830E-02    3.310E+02%                7.46E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.42E+01
 BI-214       8.2751E+00    8.2751E+00    1.033E+01%                1.53E+00
 BI-210M#A   -5.4704E-02   -5.4704E-02    7.976E+02%                1.52E+00
 RA-224  A    1.0983E+01    1.0983E+01    5.133E+01%                1.84E+01
 AC-228 #     5.9092E+00    5.9092E+00    1.935E+01%                2.72E+00
 TH-227 #A    1.4311E-01    1.4311E-01    8.534E+02%                4.33E+00
 TH-229 #A    1.1267E-01    1.1267E-01    2.840E+03%                1.13E+01
 TH-234 #A    3.1884E+00    3.1884E+00    2.099E+02%                2.28E+01
 PA-231 #A    3.4281E+00    3.4281E+00    6.771E+01%                2.27E+01
 PA-233 #A    6.1710E-01    6.1710E-01    6.820E+01%                1.49E+00
 PA-234 #A    4.6578E-02    4.6578E-02    1.254E+02%                3.32E+00
 PA-234M#A    4.1477E+01    4.1477E+01    7.839E+01%                1.18E+02
 U-235  #A    6.6824E-01    6.6824E-01    2.367E+02%                5.28E+00
 AM-241 #A    5.1478E-01    5.1478E-01    1.312E+02%                2.29E+00
 Np-237  A    2.3612E+00    2.3612E+00    5.416E+01%                4.18E+00
 Ir-192 #C    1.3233E+00    1.3233E+00    1.403E+01%                7.82E-01
 Cs-136 #A    2.2317E-01    2.2317E-01    8.737E+01%                8.83E-01
 Np-239 #A   -6.8476E-01   -6.8484E-01    1.095E+02%                2.52E+00
 Nd-147 #A    1.1357E+00    1.1357E+00    4.078E+01%                5.03E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:04 AMPage 19
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140370.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.3 keV)     2.232E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.3 keV) 2.2320967E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140349
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-3-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-3-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 01:57        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 01:57:39     Real Time: 1802   sec
        Analysis Time: 2/10/2014 02:28        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.194E+00          168.9     2.016E+00    2.017E+00    7.158E+00
NA-22     -3.854E-02          859.3     3.311E-01    3.311E-01    1.258E+00
K-40       1.643E+02            6.8     1.120E+01    1.401E+01    1.441E+01
Sc-46      1.191E+00           22.2     2.647E-01    2.716E-01    1.255E+00
CR-51      2.971E+00           70.6     2.098E+00    2.104E+00    6.980E+00
MN-54      7.158E-02          458.9     3.285E-01    3.285E-01    1.195E+00
FE-59      1.774E-01          158.0     2.804E-01    2.805E-01    2.735E+00
Co-56      4.548E-01           60.1     2.733E-01    2.743E-01    1.113E+00
CO-57     -2.224E-01          101.0     2.245E-01    2.248E-01    7.560E-01
CO-58     -8.277E-02          357.8     2.962E-01    2.962E-01    1.082E+00
CO-60      1.129E-01           76.6     8.642E-02    8.660E-02    1.460E+00
ZN-65      1.509E+00           29.1     4.385E-01    4.450E-01    8.699E-01
NB-94      1.861E-01          107.1     1.994E-01    1.996E-01    1.084E+00
ZR-95     -3.625E-01          177.7     6.442E-01    6.445E-01    2.267E+00
NB-95      1.372E-02         2073.0     2.844E-01    2.844E-01    1.056E+00
RU-103     0.000E+00         1000.0     5.080E-02    5.080E-02    6.445E-01
RH-106     1.192E+00          221.3     2.638E+00    2.639E+00    9.450E+00
AG-108M    1.737E-01          133.0     2.310E-01    2.312E-01    8.082E-01
AG-110M    3.886E-02          638.6     2.482E-01    2.482E-01    1.150E+00
SN-113     6.570E-03         4091.0     2.688E-01    2.688E-01    1.000E+00
SB-124     1.581E-01          209.0     3.304E-01    3.305E-01    1.025E+00
SB-125     9.552E-01           60.3     5.756E-01    5.776E-01    2.369E+00
I-131      6.810E-02          277.7     1.891E-01    1.891E-01    9.123E-01
Gd-153     1.004E-01          155.1     1.558E-01    1.559E-01    1.651E+00
Ga-68      0.000E+00         1000.0     3.548E+00    3.548E+00    1.518E+01
Tc-99m     2.082E-02          929.3     1.935E-01    1.935E-01    6.782E-01
BA-133    -6.123E-02          548.7     3.360E-01    3.360E-01    1.207E+00
CS-134    -6.068E-01           80.2     4.864E-01    4.875E-01    1.626E+00
CS-137    -3.721E-03         7658.0     2.849E-01    2.849E-01    1.066E+00
CE-139     0.000E+00         1000.0     2.421E-01    2.421E-01    1.050E+00
Ba-140     1.079E+00          103.1     1.112E+00    1.113E+00    4.549E+00
La-140     4.187E-01           35.2     1.472E-01    1.488E-01    6.097E-01
CE-141    -5.295E-03         8425.0     4.461E-01    4.461E-01    1.549E+00
CE-144     1.203E+00          156.3     1.881E+00    1.882E+00    6.401E+00
PM-144     1.221E-01          195.1     2.383E-01    2.384E-01    1.161E+00
EU-152     4.778E-01          108.0     5.158E-01    5.164E-01    2.504E+00
EU-154     2.781E+00           96.3     2.677E+00    2.681E+00    9.195E+00
EU-155     7.082E-01          109.0     7.722E-01    7.732E-01    2.617E+00
HF-181     8.740E-02          263.7     2.305E-01    2.306E-01    8.419E-01
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Ta-182     7.127E+00           22.4     1.598E+00    1.637E+00    4.263E+00
Hg-203     0.000E+00         1000.0     2.687E-01    2.687E-01    1.043E+00
TL-208     3.200E+00           14.6     4.666E-01    4.952E-01    8.847E-01
pm-146     1.538E-01          159.1     2.446E-01    2.448E-01    3.046E+00
y-88       1.735E-01          190.3     3.300E-01    3.302E-01    1.186E+00
Cd-113m   -1.704E+03          190.7     3.250E+03    3.251E+03    1.134E+04
Cd-109     1.274E+01           50.6     6.446E+00    6.485E+00    2.101E+01
PB-210     2.173E+01           42.9     9.315E+00    9.402E+00    2.873E+01
PB-212     8.043E+00            9.7     7.776E-01    9.356E-01    1.833E+00
PB-214     1.590E+01            7.2     1.152E+00    1.417E+00    2.078E+00
BI-207     1.278E-01          132.3     1.691E-01    1.692E-01    8.696E-01
BI-212     4.957E+00           83.0     4.115E+00    4.123E+00    1.392E+01
BI-214     1.535E+01            8.7     1.328E+00    1.549E+00    2.031E+00
BI-210M    1.990E-01          116.1     2.311E-01    2.314E-01    1.501E+00
RA-224     1.107E+01           65.8     7.285E+00    7.320E+00    2.407E+01
AC-228     5.209E+00           21.4     1.114E+00    1.145E+00    4.441E+00
TH-227    -5.417E+00           54.8     2.969E+00    2.990E+00    9.725E+00
TH-229    -1.734E+00          291.8     5.060E+00    5.062E+00    1.749E+01
TH-234     1.039E+01           33.2     3.448E+00    3.491E+00    3.123E+01
PA-231     2.269E+00          187.0     4.244E+00    4.246E+00    3.617E+01
PA-233     8.042E-02          145.0     1.166E-01    1.166E-01    2.482E+00
PA-234     4.885E-01          145.3     7.099E-01    7.104E-01    3.958E+00
PA-234M   -1.687E+00         2732.0     4.609E+01    4.609E+01    1.649E+02
U-235      7.261E-01          173.6     1.261E+00    1.261E+00    7.675E+00
AM-241     5.112E-01          149.7     7.651E-01    7.656E-01    2.607E+00
Np-237    -5.458E-01          346.9     1.893E+00    1.894E+00    6.477E+00
Ir-192     1.398E+00           12.2     1.710E-01    1.900E-01    1.031E+00
Cs-136     9.358E-02          293.2     2.744E-01    2.744E-01    1.005E+00
Np-239     7.682E-01           99.6     7.651E-01    7.665E-01    2.581E+00
Nd-147    -9.167E-01          222.9     2.043E+00    2.044E+00    7.249E+00
-----------------------------------------------------------------------------
Total      3.045E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-3-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140349.An1

 Acquisition information
        Start time:                 2/10/2014 1:57:39 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

Page 242 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:57:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1238

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.09       33.  21.64   0.70  2.004E-02    46.54   4.250    PBC<MDA PB210 
    59.36       10. 149.66   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.22       -3.  66.01   0.84  3.101E-02    63.29   3.810    PBC<MDA TH234 
    77.08      162.  14.35   1.03  3.714E-02
    81.18       22.  45.91   0.45  3.844E-02    80.99  34.060  9.348E-01 BA133 
                                                80.99  34.060  9.348E-01 BA133 
    87.38       35.  50.62   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    92.97       76.  20.92   1.21  4.096E-02    92.59   5.584  1.852E+01 TH234 
                                                93.35   5.561  1.855E+01 AC228 
    93.03       78.  23.10   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.889E+01 AC228 
    99.81       13. 110.00   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.129E+00 Np239 
   102.33        8. 169.22   0.89  4.205E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  4.439E-01 Np239 
   107.19       11. 109.04   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.611E-01 Np239 
                                               106.13  22.700  6.611E-01 Np239 
   107.21       13.  99.61   0.89  4.217E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  7.682E-01 Np239 
   119.66       12. 107.95   0.90  4.182E-02   121.78  28.580    PBC<MDA EU152 
                                               121.78  28.580  5.413E-01 EU152 
   133.82       10. 156.32   0.92  4.071E-02   133.54  11.090    PBC<MDA CE144 
                                               133.02  43.300  3.078E-01 HF181 
   139.85        1. 929.30   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   162.98       13. 103.06   0.95  3.631E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.792E+00 U235  
   163.36        8. 173.62   0.95  3.619E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               163.38   5.080  2.293E+00 U235  
   185.87       76.  21.33   1.01  3.387E-02
   238.51      199.   9.72   1.16  2.858E-02   238.63  43.300  8.351E+00 PB212 
   240.86       23.  65.78   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   241.87       54.  23.72   1.03  2.830E-02   242.00   7.430  1.424E+01 PB214 
   255.90        3. 390.69   1.04  2.720E-02   256.24   7.000    PBC<MDA TH227 
   278.18        2. 522.44   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   285.99        3. 277.66   1.07  2.531E-02   284.30   6.140    PBC<MDA I131  
   294.97      134.  11.61   1.26  2.467E-02   295.09  19.300  1.502E+01 PB214 
                                               295.95  30.160  1.003E+01 Ir192 
                                               295.95  30.160  1.003E+01 Ir192 
   300.62        7. 148.50   1.08  2.438E-02
   300.93        6. 160.99   1.08  2.437E-02
   301.00        5. 187.04   1.08  2.438E-02
   305.21        8. 116.12   1.09  2.411E-02   304.85   4.290  4.302E+00 Ba140 
                                               304.90  28.000  6.592E-01 BI210M
   305.21        8. 116.12   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  6.592E-01 BI210M
   320.11       12.  70.64   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   327.87       25.  35.15   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.29       41.  26.22   1.12  2.241E-02   338.32  12.010  8.389E+00 AC228 
   344.86        3. 234.22   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  2.999E-01 EU152 
   351.82      251.   7.66   1.41  2.180E-02   351.93  37.600  1.635E+01 PB214 
   432.99        5. 132.99   1.21  1.877E-02   433.94  90.480    PBC<MDA AG108M
   452.96        5. 159.06   1.23  1.817E-02   453.88  65.000    PBC<MDA pm146 
   463.52       14.  60.26   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   468.53        3. 269.86   1.24  1.777E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.621E-01 Ir192 
   477.85        4. 168.89   1.25  1.751E-02   477.60  10.520    PBC<MDA BE7   
   481.91        2. 263.74   1.26  1.740E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  8.740E-02 HF181 
   487.14        2. 348.93   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
   510.60       41.  24.42   1.29  1.666E-02   511.86  20.000  6.788E+00 RH106 
   571.35        4. 135.57   1.34  1.541E-02
   583.04       75.  13.38   1.07  1.514E-02   583.02  84.500  3.240E+00 TL208 
   602.75        2. 465.05   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.17      196.   8.22   1.55  1.466E-02   609.31  46.090  1.535E+01 BI214 
                                               610.30   5.750  1.296E+02 RU103 
                                               610.30   5.750  1.296E+02 RU103 
   618.00        2. 339.71   1.38  1.451E-02   618.06  99.100    PBC<MDA PM144 
   622.85        3. 221.31   1.39  1.444E-02   621.92   9.930    PBC<MDA RH106 
   696.78        4. 195.11   1.46  1.328E-02   696.54  99.000    PBC<MDA PM144 
   702.18        1. 642.01   1.46  1.319E-02   702.63  97.900    PBC<MDA NB94  
   721.44        3. 208.96   1.48  1.292E-02   722.79  10.810    PBC<MDA SB124 
   728.34        9.  83.02   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   779.12        2. 214.85   1.53  1.222E-02   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  8.641E-01 EU152 
   785.52        6. 105.25   1.54  1.214E-02   785.42   1.280    PBC<MDA BI212 
   794.89        5. 126.71   1.54  1.202E-02   795.87  85.530    PBC<MDA CS134 
   815.42        2. 247.86   1.56  1.180E-02   815.77  23.280    PBC<MDA La140 
   818.19        2. 293.19   1.56  1.177E-02   818.50 100.000    PBC<MDA Cs136 
                                               818.50 100.000  9.358E-02 Cs136 
   834.40        1. 458.89   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   860.21        7.  89.83   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   872.12        7. 107.15   1.61  1.123E-02   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  2.635E+00 EU154 
   872.24        7.  96.27   1.61  1.121E-02   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  2.781E+00 EU154 
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   883.14        4. 145.33   1.62  1.111E-02   883.24   9.600    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   898.21        3. 190.27   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.49       20.  40.02   1.64  1.086E-02   911.07  29.000    PBC<MDA AC228 
   937.01        1. 794.57   1.67  1.062E-02   937.49  34.360    PBC<MDA AG110M
   969.15       19.  42.73   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
  1000.22        0. 125.39   1.72  1.011E-02  1001.00   0.837    PBC<MDA PA234M
  1037.21        1. 389.21   1.75  9.831E-03  1037.84  14.130    PBC<MDA Co56  
  1064.36        4. 132.29   1.77  9.648E-03  1063.66  74.500    PBC<MDA BI207 
  1110.81        1. 947.49   1.81  9.324E-03  1112.07  13.644    PBC<MDA EU152 
                                              1115.55  50.600  8.754E-02 ZN65  
                                              1112.07  13.644  3.239E-01 EU152 
  1111.07       13.  29.06   1.82  9.302E-03  1112.07  13.644  5.584E+00 EU152 
                                              1115.55  50.600  1.509E+00 ZN65  
  1120.52       60.  15.28   1.71  9.271E-03  1120.29  15.100  2.394E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.037E+01 Ta182 
  1120.57       42.  22.23   1.82  9.270E-03  1120.29  15.100  1.617E+01 BI214 
                                              1120.55  99.987  2.503E+00 Sc46  
                                              1121.30  34.900  7.174E+00 Ta182 
  1120.57       41.  22.42   1.82  9.265E-03  1120.29  15.100  1.606E+01 BI214 
                                              1120.55  99.987  2.486E+00 Sc46  
                                              1121.30  34.900  7.127E+00 Ta182 
  1174.27        7.  76.55   1.86  8.948E-03  1173.24  99.900    PBC<MDA CO60  
  1237.63       13.  60.08   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1292.10        3. 158.02   1.96  8.307E-03  1291.60  43.200    PBC<MDA FE59  
  1407.91        6.  74.22   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  2.103E+00 EU152 
  1460.94      238.   6.68   2.08  7.547E-03  1460.83  10.670  1.643E+02 K40   
  1764.57       17.  30.64   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   307.99    77.08       119.       162. 4.358E+03   14.35   1.026  -      sM
   324.41    81.18        55.         7. 1.699E+02  165.91   0.450  -      sc
   742.99   185.87        52.        76. 2.229E+03   21.33   1.008  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.12    46.09        79.        33.     0.019    21.64   0.698s
 AM-241    237.14    59.36        97.        10.     0.005   149.66   0.841s
 TH-234    252.59    63.22       187.        -3.    -0.002    66.01   0.845s
 BA-133    323.68    81.00       118.        17.     0.009    95.96   0.863s
 Np-237    343.74    86.02       155.        -5.    -0.003   346.90   0.868s
 EU-155    339.47    84.95       125.       -17.    -0.009    97.87   0.868 
 Cd-109    349.18    87.38       138.        35.     0.019    50.62   0.870s
 Nd-147    362.98    90.83       199.       -31.    -0.017    65.93   0.873s
 TH-234    371.55    92.97       165.        76.     0.042    20.92   1.206s
 AC-228    371.79    93.03       122.        78.     0.043    23.10   0.875 
 Gd-153    383.65    96.00        54.        -4.    -0.002   260.09   0.880s
 Np-239    398.90    99.81        92.        13.     0.007   110.00   0.882s
 Gd-153    408.99   102.33        89.         8.     0.004   169.22   0.886s
 Np-239    416.57   104.23       117.        -7.    -0.004   215.66   0.886s
 EU-155    428.42   107.19        71.        11.     0.006   109.04   0.888 
 Np-239    428.47   107.21        80.        13.     0.007    99.61   0.889s
 EU-152    478.27   119.66        73.        12.     0.006   107.95   0.904s
 CO-57     493.61   123.50        97.       -14.    -0.008   100.96   0.905s
 EU-154    493.91   123.57       110.       -14.    -0.008   111.24   0.906s
 PA-234    520.06   130.11       114.        -6.    -0.003   261.03   0.914s
 HF-181    530.11   132.63       123.        -7.    -0.004   238.73   0.916s
 CE-144    534.90   133.82       112.        10.     0.005   156.32   0.916s
 CO-57     541.45   135.46       102.        -6.    -0.003   259.96   0.919s
 Tc-99m    558.98   139.85        72.         1.     0.001   929.30   0.924s
 Ba-140    651.48   162.98        77.        13.     0.007   103.06   0.946s
 U-235     653.01   163.36        83.         8.     0.004   173.62   0.947s
 TH-229    774.05   193.63        85.        -5.    -0.003   291.76   0.977s
 U-235     822.47   205.74        66.        -2.    -0.001   751.63   0.989s
 TH-227    946.34   236.72       162.       -35.    -0.019    54.82   1.019s
 PB-212    953.99   238.63        67.       179.     0.099     9.01   1.022D
 RA-224    963.40   240.99       105.        23.     0.013    65.78   1.024D
 PB-214    967.44   242.00        63.        54.     0.030    23.72   1.025D
 EU-152    973.38   243.48       103.       -20.    -0.011    76.15   1.028s
 TH-227   1023.03   255.90        52.         3.     0.001   390.69   1.040s
 Cd-113m  1053.20   263.44        41.        -5.    -0.003   190.68   1.047s
 BI-210M  1072.35   268.23        50.        -1.    -0.001   722.13   1.049s
 TL-208   1112.13   278.18        54.         2.     0.001   522.44   1.060s
 I-131    1143.36   285.99        31.         3.     0.002   277.66   1.067s
 PB-214   1179.26   294.97        32.       129.     0.071    11.61   1.259s
 Ir-192   1179.61   295.06        33.       107.     0.060    12.23   1.079s
 PB-212   1201.86   300.62        46.         7.     0.004   148.50   1.083 
 PA-231   1203.37   301.00        47.         5.     0.003   187.04   1.083s
 PA-233   1203.12   300.93        46.         6.     0.003   160.99   1.083s
 Ba-140   1220.22   305.21        39.         8.     0.004   116.12   1.087s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1220.22   305.21        39.         8.     0.004   116.12   1.088s
 Ir-192   1226.88   306.87        34.        -6.    -0.003   143.21   1.091s
 PA-233   1247.91   312.13        58.        -5.    -0.003   241.10   1.094s
 Ir-192   1263.31   315.99        57.        -6.    -0.003   177.56   1.099s
 CR-51    1279.82   320.11        32.        12.     0.007    70.64   1.102s
 La-140   1310.82   327.87        25.        25.     0.014    35.15   1.111s
 AC-228   1352.50   338.29        36.        41.     0.023    26.22   1.120 
 Cs-136   1360.52   340.29        76.       -15.    -0.008    86.99   1.122s
 EU-152   1378.78   344.86        26.         3.     0.002   234.22   1.126s
 PB-214   1406.59   351.82        36.       241.     0.134     7.66   1.406s
 BA-133   1423.46   356.03        32.        -1.    -0.001   548.70   1.137s
 BA-133   1533.26   383.49        30.        -5.    -0.003   170.80   1.164s
 SB-125   1703.20   425.98        21.        -1.    -0.001   442.11   1.207s
 AG-108M  1731.21   432.99        22.         5.     0.003   132.99   1.212s
 pm-146   1811.11   452.96        25.         5.     0.003   159.06   1.231s
 SB-125   1853.33   463.52        27.        14.     0.008    60.26   1.240s
 Ir-192   1873.35   468.53        25.         3.     0.001   269.86   1.245 
 PM-144   1894.20   473.74        20.        -2.    -0.001   374.92   1.253s
 BE-7     1910.62   477.85        20.         4.     0.002   168.89   1.254s
 HF-181   1926.88   481.91        16.         2.     0.001   263.74   1.258s
 La-140   1947.78   487.14        21.         2.     0.001   348.93   1.263s
 RH-106   2041.60   510.60        29.        41.     0.023    24.42   1.286s
 Nd-147   2122.04   530.71        28.        -3.    -0.002   222.87   1.304s
 CS-134   2284.59   571.35        15.         4.     0.002   135.57   1.340s
 TL-208   2331.33   583.04        14.        75.     0.041    13.38   1.070s
 SB-124   2410.18   602.75        27.         2.     0.001   465.05   1.370s
 CS-134   2423.83   606.16        72.       -16.    -0.009    80.16   1.372s
 BI-214   2435.85   609.17        22.       187.     0.104     8.22   1.547s
 RU-103   2436.16   609.25        27.       163.     0.090     9.06   1.377s
 AG-108M  2455.62   614.11        41.        -2.    -0.001   517.87   1.381s
 PM-144   2471.15   618.00        21.         2.     0.001   339.71   1.385s
 RH-106   2490.58   622.85        22.         3.     0.002   221.31   1.388s
 PM-144   2786.26   696.78        28.         4.     0.002   195.11   1.456s
 NB-94    2807.87   702.18        23.         1.     0.001   642.01   1.461s
 SB-124   2884.91   721.44        14.         3.     0.001   208.96   1.480s
 AG-108M  2903.35   726.05        18.        -1.    -0.001   436.29   1.480s
 EU-154   2896.42   724.32        25.        -2.    -0.001   372.53   1.480s
 ZR-95    2895.02   723.97        25.        -2.    -0.001   342.96   1.481s
 BI-212   2912.50   728.34        22.         9.     0.005    83.02   1.483s
 ZR-95    3029.98   757.71        29.        -4.    -0.002   177.71   1.510s
 AG-110M  3055.16   764.00        29.        -6.    -0.003   143.62   1.516s
 EU-152   3115.65   779.12        13.         2.     0.001   214.85   1.529s
 BI-212   3141.25   785.52        17.         6.     0.003   105.25   1.535s
 CS-134   3178.72   794.89        17.         5.     0.003   126.71   1.544s
 CO-58    3250.99   812.96        19.        -2.    -0.001   357.85   1.557s
 La-140   3260.83   815.42        17.         2.     0.001   247.86   1.562s
 Cs-136   3271.94   818.19        16.         2.     0.001   293.19   1.564s
 MN-54    3336.75   834.40        23.         1.     0.001   458.89   1.579s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    3389.63   847.62        19.        -1.    -0.001   463.54   1.589s
 TL-208   3440.03   860.21        19.         7.     0.004    89.83   1.601s
 NB-94    3487.64   872.12        21.         7.     0.004   107.15   1.610s
 EU-154   3488.12   872.24        19.         7.     0.004    96.27   1.612s
 PA-234   3522.93   880.94        18.        -2.    -0.001   340.62   1.618s
 PA-234   3531.75   883.14        17.         4.     0.002   145.33   1.620s
 Sc-46    3555.15   888.99        23.        -2.    -0.001   287.10   1.626s
 y-88     3592.04   898.21        17.         3.     0.002   190.27   1.633s
 AC-228   3645.14   911.49        23.        20.     0.011    40.02   1.644s
 AG-110M  3747.26   937.01        20.         1.     0.000   794.57   1.667s
 AC-228   3875.81   969.15        22.        19.     0.010    42.73   1.694 
 Co-56    4148.13  1037.21        13.         1.     0.001   389.21   1.751s
 Cs-136   4186.42  1046.79        16.        -1.     0.000   643.39   1.760s
 RH-106   4206.00  1051.68        20.        -1.    -0.001   463.35   1.762s
 BI-207   4256.72  1064.36        11.         4.     0.002   132.29   1.773 
 EU-152   4442.58  1110.81        24.         1.     0.000   947.49   1.812s
 ZN-65    4443.60  1111.07         1.        13.     0.007    29.06   1.815s
 BI-214   4481.44  1120.52         6.        60.     0.034    15.28   1.707 
 Sc-46    4481.61  1120.57        22.        42.     0.023    22.23   1.819 
 Ta-182   4481.62  1120.57        22.        41.     0.023    22.42   1.820s
 CO-60    4696.50  1174.27        12.         7.     0.004    76.55   1.862s
 Ta-182   4754.47  1188.76        23.        -1.    -0.001   598.12   1.874s
 Co-56    4949.98  1237.63        22.        13.     0.007    60.08   1.914s
 NA-22    5094.57  1273.76        12.        -1.     0.000   859.27   1.942s
 EU-154   5094.62  1273.77        12.        -1.     0.000   910.77   1.942s
 FE-59    5167.94  1292.10         9.         3.     0.002   158.02   1.956s
 CO-60    5334.98  1333.84        16.        -3.    -0.002   180.67   1.987s
 AG-110M  5552.83  1388.28         7.        -1.    -0.001   418.60   2.027s
 EU-152   5631.37  1407.91         7.         6.     0.003    74.22   2.045s
 K-40     5843.60  1460.94        15.       238.     0.132     6.68   2.084 
 SB-124   6764.92  1691.15         9.        -2.    -0.001   224.31   2.250s
 BI-214   7058.79  1764.57        15.        17.     0.010    30.64   2.301s
 Co-56    7072.56  1768.01        28.        -9.    -0.005    92.43   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.1935E+00                                      5.31E+01             
                           477.60 1.194E+00 ?(  7.158E+00 1.69E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -3.8536E-02                                      9.50E+02             
                          1274.53-3.854E-02 ?(  1.258E+00 8.59E+02 9.99E+01 G  
 
K-40     N   1.6432E+02                                      4.66E+11             
                          1460.83 1.643E+02  (P 1.441E+01 6.68E+00 1.07E+01 G  
 
Sc-46    F   1.1908E+00                                      8.38E+01             
                           889.28-1.214E-01 ?(  1.255E+00 2.87E+02 1.00E+02 G  
                          1120.55 2.503E+00  (  1.478E+00 2.22E+01 1.00E+02 G  
 
CR-51    F   2.9706E+00                                      2.77E+01             
                           320.08 2.971E+00  (  6.980E+00 7.06E+01 9.94E+00 G  
 
MN-54    C   7.1580E-02                                      3.12E+02             
                           834.85 7.158E-02 ?(  1.195E+00 4.59E+02 1.00E+02 G  
 
FE-59    F   1.7742E-01                                      4.45E+01             
                          1099.25-2.446E-02 %(  2.735E+00 3.05E+03 5.65E+01 G  
                          1291.60 4.415E-01 ?(  2.551E+00 1.58E+02 4.32E+01 G  
 
Co-56    C   4.5483E-01                                      7.73E+01             
                           846.77-6.539E-02 ?(  1.113E+00 4.64E+02 9.99E+01 G  
                          1238.28 1.225E+00  (  2.405E+00 6.01E+01 6.61E+01 G  
                          1037.84 5.331E-01 ?(  7.749E+00 3.89E+02 1.41E+01 G  
                          1771.35-4.844E+00 +   1.523E+01 9.24E+01 1.55E+01  A 
 
CO-57    C  -2.2235E-01                                      2.72E+02             
                           122.06-2.223E-01 ?(  7.560E-01 1.01E+02 8.56E+01 G  
                           136.47-7.180E-01 &   6.418E+00 2.60E+02 1.07E+01 G  
 
CO-58    C  -8.2766E-02                                      7.09E+01             
                           810.78-8.277E-02 ?(  1.082E+00 3.58E+02 9.95E+01 G  
 
CO-60    F   1.1288E-01                                      1.93E+03             
                          1332.50-2.248E-01 ?(  1.460E+00 1.81E+02 1.00E+02 G  
                          1173.24 4.508E-01 ?(  1.163E+00 7.66E+01 9.99E+01 G  
 
ZN-65    F   1.5092E+00                                      2.44E+02             
                          1115.55 1.509E+00 ?(  8.699E-01 2.91E+01 5.06E+01 G  
 
NB-94    I   1.8607E-01                                      7.41E+06             
                           702.63 4.624E-02 &(  1.084E+00 6.42E+02 9.79E+01 G  
                           871.10 3.231E-01 &(  1.196E+00 1.07E+02 9.99E+01 G  
 
ZR-95    I  -3.6249E-01                                      6.40E+01             
                           756.73-3.625E-01 ?(  2.267E+00 1.78E+02 5.45E+01 G  
                           724.20-2.065E-01 +   2.551E+00 3.43E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I   1.3721E-02                                      6.40E+01             
                           765.79 1.372E-02 %(  1.056E+00 2.07E+03 9.98E+01 G  
 
RH-106   I   1.1921E+00                                      3.74E+02             
                           621.92 1.192E+00 ?(  9.450E+00 2.21E+02 9.93E+00 G  
                          1050.36-5.042E+00 +   8.558E+01 4.63E+02 1.56E+00 G  
                           511.86 6.788E+00 ?   4.640E+00 2.44E+01 2.00E+01 GA 
 
AG-108M  C   1.7371E-01                                      1.53E+05             
                           433.94 1.737E-01 &(  8.082E-01 1.33E+02 9.05E+01 G  
                           722.94-6.679E-02 -   1.071E+00 4.36E+02 9.08E+01 G  
                           614.28-7.480E-02 -   1.378E+00 5.18E+02 8.98E+01 G  
 
AG-110M  F   3.8861E-02                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.150E+00 1.00E+03 7.27E+01 G  
                           657.76-2.944E-03 %   9.793E-01 8.92E+03 9.46E+01 G  
                           937.49 1.211E-01 ?(  3.550E+00 7.95E+02 3.44E+01 G  
                          1384.30-2.639E-01 +   4.311E+00 4.19E+02 2.43E+01 G  
                           763.94-1.109E+00 +   5.555E+00 1.44E+02 2.23E+01 G  
 
SN-113   F   6.5700E-03                                      1.15E+02             
                           391.69 6.570E-03 %(  1.000E+00 4.09E+03 6.40E+01 G  
 
SB-124   F   1.5814E-01                                      6.02E+01             
                           602.73 6.101E-02 ?(  1.025E+00 4.65E+02 9.83E+01 G  
                          1690.98-3.453E-01 +   2.891E+00 2.24E+02 4.78E+01 G  
                           722.79 1.041E+00 ?(  7.925E+00 2.09E+02 1.08E+01 G  
 
SB-125   I   9.5518E-01                                      1.01E+03             
                           427.88-1.467E-01 ?(  2.369E+00 4.42E+02 2.96E+01 G  
                           600.50-4.283E-03 %   4.653E+00 2.89E+04 1.79E+01 G  
                           635.89-9.977E-02 %   8.459E+00 2.30E+03 1.13E+01 G  
                           463.37 4.070E+00 ?(  8.029E+00 6.03E+01 1.05E+01 G  
 
I-131    I   6.8101E-02                                      8.02E+00             
                           364.48-5.182E-03 %(  9.123E-01 4.84E+03 8.17E+01 G  
                           284.30 1.043E+00 ?(  1.030E+01 2.78E+02 6.14E+00 G  
                           636.97 0.000E+00 &   1.347E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F   1.0043E-01                                      2.42E+02             
                            97.50-1.819E-01 ?(  1.651E+00 2.60E+02 3.00E+01 G  
                           103.20 4.889E-01 ?(  2.831E+00 1.69E+02 2.18E+01 G  
 
Tc-99m   I   2.0818E-02                                      2.51E-01             
                           140.51 2.082E-02 ?(  6.782E-01 9.29E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -6.1232E-02                                      3.85E+03             
                           356.00-6.123E-02 &(  1.207E+00 5.49E+02 6.20E+01 G  
                           302.85 4.453E-02 %   3.445E+00 2.12E+03 1.83E+01 G  
                           383.84-1.438E+00 +   8.615E+00 1.71E+02 8.94E+00 GA 
                            80.99 7.027E-01 ?   2.263E+00 9.60E+01 3.41E+01 GA 
 
CS-134   I  -6.0684E-01                                      7.54E+02             
                           604.71-6.068E-01 ?(  1.626E+00 8.02E+01 9.76E+01 G  
                           795.87 2.675E-01 +   1.191E+00 1.27E+02 8.55E+01 G  
                           569.32 1.005E+00 +   4.828E+00 1.36E+02 1.54E+01 G  
                           801.95 0.000E+00 +   1.848E+01 1.00E+03 8.69E+00 G  
                           563.24-1.759E-01 %   9.002E+00 1.36E+03 8.35E+00 G  
 
CS-137   I  -3.7206E-03                                      1.10E+04             
                           661.66-3.721E-03 %(  1.066E+00 7.66E+03 8.52E+01 G  
 
Ba-140   I   1.0789E+00                                      1.28E+01             
                           537.26 0.000E+00 ?(  4.549E+00 1.00E+03 2.44E+01 G  
                           162.66 3.086E+00 &(  1.075E+01 1.03E+02 6.22E+00 G  
                           304.85 4.302E+00 &(  1.714E+01 1.16E+02 4.29E+00 G  
 
La-140   I   4.1872E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.097E-01 1.00E+03 9.54E+01 G  
                           487.02 1.336E-01 ?(  1.694E+00 3.49E+02 4.55E+01 G  
                           328.76 2.943E+00 ?(  3.116E+00 3.51E+01 2.03E+01 G  
                           815.77 4.906E-01 ?(  4.418E+00 2.48E+02 2.33E+01 G  
 
CE-141   I  -5.2946E-03                                      3.25E+01             
                           145.44-5.295E-03 %(  1.549E+00 8.43E+03 4.82E+01 G  
 
CE-144   I   1.2034E+00                                      2.85E+02             
                           133.54 1.203E+00 &(  6.401E+00 1.56E+02 1.11E+01 G  
 
PM-144   C   1.2214E-01                                      3.63E+02             
                           696.54 1.683E-01 &(  1.161E+00 1.95E+02 9.90E+01 G  
                           618.06 7.599E-02 ?(  9.364E-01 3.40E+02 9.91E+01 G  
                           476.81-1.293E-01 +   1.768E+00 3.75E+02 4.20E+01 G  
 
EU-152   F   4.7779E-01                                      4.94E+03             
                           344.29 2.999E-01 ?(  2.504E+00 2.34E+02 2.65E+01 G  
                          1112.07 3.239E-01 &(  1.122E+01 9.47E+02 1.36E+01 G  
                           121.78 5.413E-01 ?(  1.979E+00 1.08E+02 2.86E+01 G  
                           778.92 8.641E-01 ?(  6.794E+00 2.15E+02 1.29E+01 G  
                           964.11 0.000E+00 -   1.920E+01 1.00E+03 1.46E+01 G  
                           244.69-5.144E+00 &   1.304E+01 7.62E+01 7.58E+00 G  
                          1408.00 2.103E+00 ?   5.245E+00 7.42E+01 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   2.7810E+00                                      3.14E+03             
                           873.23 2.781E+00 ?(  9.195E+00 9.63E+01 1.23E+01 G  
                           123.10-4.493E-01 -   1.686E+00 1.11E+02 4.08E+01 G  
                          1274.54-1.031E-01 -   3.569E+00 9.11E+02 3.52E+01 G  
                           723.36-4.123E-01 &   5.543E+00 3.73E+02 2.02E+01 G  
                          1004.77 1.561E-01 %   7.042E+00 1.22E+03 1.80E+01 G  
                           996.33-2.788E-02 %   1.292E+01 1.26E+04 1.06E+01 G  
 
EU-155   I   7.0821E-01                                      1.81E+03             
                           105.31 7.082E-01 ?(  2.617E+00 1.09E+02 2.12E+01 G  
                            86.54-7.598E-01 +   2.496E+00 9.79E+01 3.07E+01 G  
 
HF-181   F   8.7402E-02                                      4.24E+01             
                           482.00 8.740E-02 ?(  8.419E-01 2.64E+02 8.05E+01 G  
                           133.02-2.092E-01 +   1.709E+00 2.39E+02 4.33E+01 G  
                           345.83 4.473E-02 &   4.914E+00 3.03E+03 1.51E+01 G  
                           136.30-2.041E-01 %   1.031E+01 1.44E+03 5.85E+00 G  
 
Ta-182   F   7.1266E+00                                      1.14E+02             
                          1121.30 7.127E+00 ?(  4.263E+00 2.24E+01 3.49E+01 G  
                          1221.41 2.868E-02 %   5.702E+00 5.36E+03 2.70E+01 G  
                          1189.05-4.436E-01 -   9.686E+00 5.98E+02 1.62E+01 G  
 
TL-208   N   3.2000E+00                                      6.98E+02             
                           583.02 3.240E+00 @(P 8.847E-01 1.34E+01 8.45E+01 G  
                           277.28 6.860E-01 &   1.263E+01 5.22E+02 6.31E+00 G  
                           860.56 2.930E+00 ?(  8.985E+00 8.98E+01 1.24E+01 G  
 
pm-146   C   1.5380E-01                                      2.02E+03             
                           747.16 3.213E-02 &(  3.046E+00 2.55E+03 3.40E+01 G  
                           735.72 0.000E+00 -   5.385E+00 1.00E+03 2.25E+01 G  
                           453.88 2.174E-01 &(  1.217E+00 1.59E+02 6.50E+01 G  
 
y-88     F   1.7346E-01                                      1.07E+02             
                           898.04 1.735E-01 ?(  1.186E+00 1.90E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.550E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.7042E+03                                      5.33E+03             
                           263.70-1.704E+03 ?(  1.134E+04 1.91E+02 6.00E-03   K
 
Cd-109   F   1.2735E+01                                      4.53E+02             
                            88.04 1.273E+01 &(  2.101E+01 5.06E+01 3.79E+00 G  
 
PB-210   N   2.1727E+01                                      8.14E+03             
                            46.54 2.173E+01 *(P 2.873E+01 2.16E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   8.0425E+00                                      6.98E+02             
                           238.63 8.042E+00  (P 1.833E+00 9.01E+00 4.33E+01 G  
                           300.03 4.660E+00 -   2.390E+01 1.48E+02 3.28E+00 GA 
 
PB-214   N   1.5895E+01                                      5.84E+05             
                           351.93 1.635E+01  (P 2.078E+00 7.66E+00 3.76E+01 G  
                           295.09 1.502E+01 @(P 3.409E+00 1.16E+01 1.93E+01 G  
                           242.00 1.424E+01   P 1.050E+01 2.37E+01 7.43E+00 GA 
 
BI-207   C   1.2780E-01                                      1.18E+04             
                           569.70-7.444E-04 %(  8.696E-01 3.14E+04 9.77E+01 G  
                          1063.66 2.964E-01  (  1.402E+00 1.32E+02 7.45E+01 G  
 
BI-212   N   4.9570E+00                                      6.98E+02             
                           727.17 4.957E+00 ?(  1.392E+01 8.30E+01 7.55E+00 G  
                           785.42 2.148E+01 ?   7.837E+01 1.05E+02 1.28E+00 GA 
 
BI-214   N   1.5351E+01                                      5.84E+05             
                           609.31 1.535E+01 @(P 2.031E+00 8.22E+00 4.61E+01 G  
                          1120.29 2.394E+01 + P 5.477E+00 1.53E+01 1.51E+01 G  
                          1764.49 9.611E+00 - P 1.162E+01 3.06E+01 1.54E+01 G  
 
BI-210M  T   1.9901E-01                                      1.10E+09             
                           265.83-5.871E-02 ?(  1.501E+00 7.22E+02 5.00E+01 G  
                           304.90 6.592E-01 &(  2.626E+00 1.16E+02 2.80E+01 G  
 
RA-224   N   1.1074E+01                                      6.98E+02             
                           240.99 1.107E+01  (  2.407E+01 6.58E+01 4.10E+00 G  
 
AC-228   N   5.2088E+00                                      2.10E+03             
                           911.07 3.605E+00 &(  4.441E+00 4.00E+01 2.90E+01 G  
                           968.97 5.684E+00  (  7.548E+00 4.27E+01 1.75E+01 G  
                           338.32 8.389E+00  (  6.367E+00 2.62E+01 1.20E+01 G  
                            93.35 1.889E+01     1.318E+01 2.31E+01 5.56E+00 XA 
 
TH-227   N  -5.4165E+00                                      7.95E+03             
                           235.97-5.417E+00 ?(  9.725E+00 5.48E+01 1.23E+01 G  
                            50.14 0.000E+00 &   1.565E+01 1.00E+03 8.00E+00 G  
                           256.24 7.710E-01 +   1.059E+01 3.91E+02 7.00E+00 G  
 
TH-229   N  -1.7344E+00                                      2.68E+06             
                           193.51-1.734E+00 ?(  1.749E+01 2.92E+02 4.40E+00 G  
                           210.85-4.836E-01 %   2.071E+01 1.20E+03 2.99E+00 G  
 
TH-234   N   1.0385E+01                                      1.63E+12             
                            63.29-1.541E+00 &(P 3.123E+01 6.60E+01 3.81E+00 G  
                            92.59 1.852E+01 *(P 1.519E+01 2.09E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   2.2693E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  3.617E+01 1.00E+03 2.88E+00 G  
                           300.07 4.926E+00 &(  3.204E+01 1.87E+02 2.46E+00 G  
 
PA-233   C   8.0416E-02                                      7.82E+08             
                           312.01-2.959E-01 ?(  2.482E+00 2.41E+02 3.60E+01 G  
                           300.18 2.266E+00 &(  1.263E+01 1.61E+02 6.20E+00 G  
 
PA-234   N   4.8851E-01                                      1.63E+12             
                           131.29-4.419E-01 ?(  3.958E+00 2.61E+02 1.80E+01 G  
                           946.02 0.000E+00 +   9.107E+00 1.00E+03 1.34E+01 G  
                           569.47-8.046E-02 %   1.171E+01 3.97E+03 8.20E+00 G  
                           883.24 2.233E+00 &(  1.150E+01 1.45E+02 9.60E+00 G  
                           880.53-1.485E+00 +   1.851E+01 3.41E+02 6.00E+00 GA 
 
PA-234M  N  -1.6873E+00                                      1.63E+12             
                          1001.00-1.687E+00 %(P 1.649E+02 1.25E+02 8.37E-01 G  
                           766.41-1.713E+01 % P 4.005E+02 8.91E+02 2.94E-01 G  
 
U-235    N   7.2607E-01                                      2.57E+11             
                           143.79 0.000E+00  (  7.675E+00 1.00E+03 1.10E+01 G  
                           205.33-5.366E-01 &   1.416E+01 7.52E+02 5.01E+00 G  
                           163.38 2.293E+00 &(  1.364E+01 1.74E+02 5.08E+00 G  
 
AM-241   T   5.1124E-01                                      1.58E+05             
                            59.54 5.112E-01 &(  2.607E+00 1.50E+02 3.59E+01 G  
 
Np-237   F  -5.4579E-01                                      2.14E+06             
                            86.49-5.458E-01 ?(  6.477E+00 3.47E+02 1.31E+01 G  
 
Ir-192   F   1.3983E+00                                      7.40E+01             
                           316.49-1.680E-01 ?(  1.031E+00 1.78E+02 8.70E+01 G  
                           468.06 1.621E-01 ?(  1.568E+00 2.70E+02 5.18E+01 G  
                           308.44-4.420E-01 &   2.198E+00 1.43E+02 3.18E+01 G  
                           295.95 8.039E+00 ?(  2.193E+00 1.22E+01 3.02E+01 G  
 
Cs-136   F   9.3583E-02                                      1.30E+01             
                           818.50 9.358E-02 ?(  1.005E+00 2.93E+02 1.00E+02 G  
                          1048.07-6.309E-02 +   1.512E+00 6.43E+02 8.00E+01 G  
                           340.57-7.904E-01 +   2.307E+00 8.70E+01 4.69E+01 G  
 
Np-239   T   7.6816E-01                                      2.36E+00             
                           103.70-3.957E-01 -   2.919E+00 2.16E+02 2.40E+01 X  
                           106.13 7.682E-01 ?(  2.581E+00 9.96E+01 2.27E+01 G  
                            99.50 1.129E+00 ?   4.197E+00 1.10E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -9.1672E-01                                      1.11E+01             
                           531.00-9.167E-01 ?(  7.249E+00 2.23E+02 1.30E+01 G  
                            91.10-1.514E+00 +   3.298E+00 6.59E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.36        97.        10.     0.005   149.66   5.112E-01   
 BA-133      81.00       118.        17.     0.009    95.96   7.027E-01   
 Np-237      86.02       155.        -5.    -0.003   346.90  -5.458E-01   
 Cd-109      87.38       138.        35.     0.019    50.62   1.273E+01   
 Nd-147      90.83       199.       -31.    -0.017    65.93  -1.514E+00   
 Gd-153      96.00        54.        -4.    -0.002   260.09  -1.819E-01   
 Np-239      99.81        92.        13.     0.007   110.00   1.129E+00   
 Gd-153     102.33        89.         8.     0.004   169.22   4.889E-01   
 Np-239     104.23       117.        -7.    -0.004   215.66  -3.957E-01   
 Np-239     107.21        80.        13.     0.007    99.61   7.682E-01   
 EU-152     119.66        73.        12.     0.006   107.95   5.413E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57      123.50        97.       -14.    -0.008   100.96  -2.223E-01   
 EU-154     123.57       110.       -14.    -0.008   111.24  -4.493E-01   
 PA-234     130.11       114.        -6.    -0.003   261.03  -4.419E-01   
 HF-181     132.63       123.        -7.    -0.004   238.73  -2.092E-01   
 CE-144     133.82       112.        10.     0.005   156.32   1.203E+00   
 CO-57      135.46       102.        -6.    -0.003   259.96  -7.180E-01   
 Tc-99m     139.85        72.         1.     0.001   929.30   2.082E-02   
 Ba-140     162.98        77.        13.     0.007   103.06   3.086E+00   
 U-235      163.36        83.         8.     0.004   173.62   2.293E+00   
 TH-229     193.63        85.        -5.    -0.003   291.76  -1.734E+00   
 U-235      205.74        66.        -2.    -0.001   751.63  -5.366E-01   
 EU-152     243.48       103.       -20.    -0.011    76.15  -5.144E+00   
 Cd-113m    263.44        41.        -5.    -0.003   190.68  -1.704E+03   
 BI-210M    268.23        50.        -1.    -0.001   722.13  -5.871E-02   
 I-131      285.99        31.         3.     0.002   277.66   1.043E+00   
 Ir-192     295.06        33.       107.     0.060    12.23   8.039E+00   
 PA-231     301.00        47.         5.     0.003   187.04   4.926E+00   
 PA-233     300.93        46.         6.     0.003   160.99   2.266E+00   
 Ba-140     305.21        39.         8.     0.004   116.12   4.302E+00   
 BI-210M    305.21        39.         8.     0.004   116.12   6.592E-01   
 Ir-192     306.87        34.        -6.    -0.003   143.21  -4.420E-01   
 PA-233     312.13        58.        -5.    -0.003   241.10  -2.959E-01   
 Ir-192     315.99        57.        -6.    -0.003   177.56  -1.680E-01   
 CR-51      320.11        32.        12.     0.007    70.64   2.971E+00   
 La-140     327.87        25.        25.     0.014    35.15   2.943E+00   
 Cs-136     340.29        76.       -15.    -0.008    86.99  -7.904E-01   
 EU-152     344.86        26.         3.     0.002   234.22   2.999E-01   
 BA-133     356.03        32.        -1.    -0.001   548.70  -6.123E-02   
 BA-133     383.49        30.        -5.    -0.003   170.80  -1.438E+00   
 SB-125     425.98        21.        -1.    -0.001   442.11  -1.467E-01   
 AG-108M    432.99        22.         5.     0.003   132.99   1.737E-01   
 pm-146     452.96        25.         5.     0.003   159.06   2.174E-01   
 SB-125     463.52        27.        14.     0.008    60.26   4.070E+00   
 Ir-192     468.53        25.         3.     0.001   269.86   1.621E-01   
 PM-144     473.74        20.        -2.    -0.001   374.92  -1.293E-01   
 BE-7       477.85        20.         4.     0.002   168.89   1.194E+00   
 HF-181     481.91        16.         2.     0.001   263.74   8.740E-02   
 La-140     487.14        21.         2.     0.001   348.93   1.336E-01   
 RH-106     510.60        29.        41.     0.023    24.42   6.788E+00   
 Nd-147     530.71        28.        -3.    -0.002   222.87  -9.167E-01   
 CS-134     571.35        15.         4.     0.002   135.57   1.005E+00   
 SB-124     602.75        27.         2.     0.001   465.05   6.101E-02   
 CS-134     606.16        72.       -16.    -0.009    80.16  -6.068E-01   
 RU-103     609.25        27.       163.     0.090     9.06   1.075E+02   
 AG-108M    614.11        41.        -2.    -0.001   517.87  -7.480E-02   
 PM-144     618.00        21.         2.     0.001   339.71   7.599E-02   
 RH-106     622.85        22.         3.     0.002   221.31   1.192E+00   
 PM-144     696.78        28.         4.     0.002   195.11   1.683E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94      702.18        23.         1.     0.001   642.01   4.624E-02   
 SB-124     721.44        14.         3.     0.001   208.96   1.041E+00   
 AG-108M    726.05        18.        -1.    -0.001   436.29  -6.679E-02   
 EU-154     724.32        25.        -2.    -0.001   372.53  -4.123E-01   
 ZR-95      723.97        25.        -2.    -0.001   342.96  -2.065E-01   
 BI-212     728.34        22.         9.     0.005    83.02   4.957E+00   
 ZR-95      757.71        29.        -4.    -0.002   177.71  -3.625E-01   
 AG-110M    764.00        29.        -6.    -0.003   143.62  -1.109E+00   
 EU-152     779.12        13.         2.     0.001   214.85   8.641E-01   
 BI-212     785.52        17.         6.     0.003   105.25   2.148E+01   
 CS-134     794.89        17.         5.     0.003   126.71   2.675E-01   
 CO-58      812.96        19.        -2.    -0.001   357.85  -8.277E-02   
 La-140     815.42        17.         2.     0.001   247.86   4.906E-01   
 Cs-136     818.19        16.         2.     0.001   293.19   9.358E-02   
 MN-54      834.40        23.         1.     0.001   458.89   7.158E-02   
 Co-56      847.62        19.        -1.    -0.001   463.54  -6.539E-02   
 NB-94      872.12        21.         7.     0.004   107.15   3.231E-01   
 EU-154     872.24        19.         7.     0.004    96.27   2.781E+00   
 PA-234     880.94        18.        -2.    -0.001   340.62  -1.485E+00   
 PA-234     883.14        17.         4.     0.002   145.33   2.233E+00   
 Sc-46      888.99        23.        -2.    -0.001   287.10  -1.214E-01   
 y-88       898.21        17.         3.     0.002   190.27   1.735E-01   
 AG-110M    937.01        20.         1.     0.000   794.57   1.211E-01   
 Co-56     1037.21        13.         1.     0.001   389.21   5.331E-01   
 Cs-136    1046.79        16.        -1.     0.000   643.39  -6.309E-02   
 RH-106    1051.68        20.        -1.    -0.001   463.35  -5.042E+00   
 EU-152    1110.81        24.         1.     0.000   947.49   3.239E-01   
 ZN-65     1111.07         1.        13.     0.007    29.06   1.509E+00   
 Sc-46     1120.57        22.        42.     0.023    22.23   2.503E+00   
 Ta-182    1120.57        22.        41.     0.023    22.42   7.127E+00   
 CO-60     1174.27        12.         7.     0.004    76.55   4.508E-01   
 Ta-182    1188.76        23.        -1.    -0.001   598.12  -4.436E-01   
 Co-56     1237.63        22.        13.     0.007    60.08   1.225E+00   
 NA-22     1273.76        12.        -1.     0.000   859.27  -3.854E-02   
 EU-154    1273.77        12.        -1.     0.000   910.77  -1.031E-01   
 FE-59     1292.10         9.         3.     0.002   158.02   4.415E-01   
 CO-60     1333.84        16.        -3.    -0.002   180.67  -2.248E-01   
 AG-110M   1388.28         7.        -1.    -0.001   418.60  -2.639E-01   
 EU-152    1407.91         7.         6.     0.003    74.22   2.103E+00   
 K-40      1460.94        15.       238.     0.132     6.68   1.643E+02  P
 SB-124    1691.15         9.        -2.    -0.001   224.31  -3.453E-01   
 Co-56     1768.01        28.        -9.    -0.005    92.43  -4.844E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.1935E+00    1.1935E+00    1.689E+02%                7.16E+00
 NA-22  #A   -3.8536E-02   -3.8536E-02    8.593E+02%                1.26E+00
 K-40   #     1.6432E+02    1.6432E+02    6.819E+00%                1.44E+01
 Sc-46  #A    1.1908E+00    1.1908E+00    2.223E+01%                1.25E+00
 CR-51  #A    2.9705E+00    2.9706E+00    7.064E+01%                6.98E+00
 MN-54  #A    7.1580E-02    7.1580E-02    4.589E+02%                1.19E+00
 FE-59  #A    1.7742E-01    1.7742E-01    1.580E+02%                2.73E+00
 Co-56  #A    4.5483E-01    4.5483E-01    6.008E+01%                1.11E+00
 CO-57  #A   -2.2235E-01   -2.2235E-01    1.010E+02%                7.56E-01
 CO-58  #A   -8.2766E-02   -8.2766E-02    3.578E+02%                1.08E+00
 CO-60  #A    1.1288E-01    1.1288E-01    7.655E+01%                1.46E+00
 ZN-65  #     1.5092E+00    1.5092E+00    2.906E+01%                8.70E-01
 NB-94  #A    1.8607E-01    1.8607E-01    1.071E+02%                1.08E+00
 ZR-95  #A   -3.6249E-01   -3.6249E-01    1.777E+02%                2.27E+00
 NB-95  #A    1.3721E-02    1.3721E-02    2.073E+03%                1.06E+00
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.44E-01
 RH-106 #A    1.1921E+00    1.1921E+00    2.213E+02%                9.45E+00
 AG-108M#A    1.7371E-01    1.7371E-01    1.330E+02%                8.08E-01
 AG-110M#A    3.8861E-02    3.8861E-02    6.386E+02%                1.15E+00
 SN-113 #A    6.5700E-03    6.5700E-03    4.091E+03%                1.00E+00
 SB-124 #A    1.5814E-01    1.5814E-01    2.090E+02%                1.03E+00
 SB-125 #A    9.5518E-01    9.5518E-01    6.026E+01%                2.37E+00
 I-131  #A    6.8098E-02    6.8101E-02    2.777E+02%                9.12E-01
 Gd-153 #A    1.0043E-01    1.0043E-01    1.551E+02%                1.65E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+01
 Tc-99m #A    2.0792E-02    2.0818E-02    9.293E+02%                6.78E-01
 BA-133 #A   -6.1232E-02   -6.1232E-02    5.487E+02%                1.21E+00
 CS-134 #A   -6.0684E-01   -6.0684E-01    8.016E+01%                1.63E+00
 CS-137 #A   -3.7206E-03   -3.7206E-03    7.658E+03%                1.07E+00
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.05E+00
 Ba-140 #A    1.0789E+00    1.0789E+00    1.031E+02%                4.55E+00
 La-140 #A    4.1870E-01    4.1872E-01    3.515E+01%                6.10E-01
 CE-141 #A   -5.2945E-03   -5.2946E-03    8.425E+03%                1.55E+00
 CE-144 #A    1.2034E+00    1.2034E+00    1.563E+02%                6.40E+00
 PM-144 #A    1.2214E-01    1.2214E-01    1.951E+02%                1.16E+00
 EU-152 #A    4.7779E-01    4.7779E-01    1.080E+02%                2.50E+00
 EU-154 #A    2.7810E+00    2.7810E+00    9.627E+01%                9.20E+00
 EU-155 #A    7.0821E-01    7.0821E-01    1.090E+02%                2.62E+00
 HF-181 #A    8.7401E-02    8.7402E-02    2.637E+02%                8.42E-01
 Ta-182 #     7.1266E+00    7.1266E+00    2.242E+01%                4.26E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.04E+00
 TL-208 #     3.2000E+00    3.2000E+00    1.458E+01%                8.85E-01
 pm-146 #A    1.5380E-01    1.5380E-01    1.591E+02%                3.05E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:00 AMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140349.An1            
                                                                                 
 y-88   #A    1.7346E-01    1.7346E-01    1.903E+02%                1.19E+00
 Cd-113m#A   -1.7042E+03   -1.7042E+03    1.907E+02%                1.13E+04
 Cd-109 #A    1.2735E+01    1.2735E+01    5.062E+01%                2.10E+01
 PB-210 #A    2.1727E+01    2.1727E+01    4.288E+01%                2.87E+01
 PB-212       8.0425E+00    8.0425E+00    9.669E+00%                1.83E+00
 PB-214       1.5895E+01    1.5895E+01    7.246E+00%                2.08E+00
 BI-207  A    1.2780E-01    1.2780E-01    1.323E+02%                8.70E-01
 BI-212 #A    4.9570E+00    4.9570E+00    8.302E+01%                1.39E+01
 BI-214       1.5351E+01    1.5351E+01    8.654E+00%                2.03E+00
 BI-210M#A    1.9901E-01    1.9901E-01    1.161E+02%                1.50E+00
 RA-224  A    1.1074E+01    1.1074E+01    6.578E+01%                2.41E+01
 AC-228       5.2088E+00    5.2088E+00    2.138E+01%                4.44E+00
 TH-227 #A   -5.4165E+00   -5.4165E+00    5.482E+01%                9.73E+00
 TH-229 #A   -1.7344E+00   -1.7344E+00    2.918E+02%                1.75E+01
 TH-234 #A    1.0385E+01    1.0385E+01    3.320E+01%                3.12E+01
 PA-231 #A    2.2693E+00    2.2693E+00    1.870E+02%                3.62E+01
 PA-233 #A    8.0416E-02    8.0416E-02    1.450E+02%                2.48E+00
 PA-234 #A    4.8851E-01    4.8851E-01    1.453E+02%                3.96E+00
 PA-234M#A   -1.6873E+00   -1.6873E+00    2.732E+03%                1.65E+02
 U-235  #A    7.2607E-01    7.2607E-01    1.736E+02%                7.68E+00
 AM-241 #A    5.1124E-01    5.1124E-01    1.497E+02%                2.61E+00
 Np-237 #A   -5.4579E-01   -5.4579E-01    3.469E+02%                6.48E+00
 Ir-192 #C    1.3982E+00    1.3983E+00    1.223E+01%                1.03E+00
 Cs-136 #A    9.3580E-02    9.3583E-02    2.932E+02%                1.01E+00
 Np-239 #A    7.6805E-01    7.6816E-01    9.961E+01%                2.58E+00
 Nd-147 #A   -9.1670E-01   -9.1672E-01    2.229E+02%                7.25E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  256.1 to  1999.7 keV)     6.421E+01  Bq/Sample     
 Total Decayed Activity (  256.1 to  1999.7 keV) 6.4214622E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140319
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-4-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-4-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 01:58        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 01:58:19     Real Time: 1806   sec
        Analysis Time: 2/10/2014 02:28        Dead Time: 0.33   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.791E+00          110.4     1.977E+00    1.979E+00    6.839E+00
NA-22     -1.934E-02         2193.0     4.242E-01    4.242E-01    1.560E+00
K-40       1.273E+02            7.3     9.301E+00    1.135E+01    1.176E+01
Sc-46      2.664E-01           61.6     1.641E-01    1.646E-01    9.364E-01
CR-51      2.432E+00           70.8     1.721E+00    1.726E+00    5.730E+00
MN-54     -2.511E-01          139.7     3.507E-01    3.510E-01    1.222E+00
FE-59     -1.833E-01          259.7     4.759E-01    4.760E-01    1.768E+00
Co-56      1.313E-01          156.2     2.050E-01    2.052E-01    1.008E+00
CO-57      2.663E-01           59.5     1.585E-01    1.591E-01    5.197E-01
CO-58      2.513E-01           89.8     2.256E-01    2.260E-01    7.768E-01
CO-60     -2.641E-01          142.2     3.754E-01    3.757E-01    1.334E+00
ZN-65     -7.593E-01          116.9     8.873E-01    8.881E-01    3.062E+00
NB-94     -1.845E-01          144.5     2.665E-01    2.666E-01    9.391E-01
ZR-95      0.000E+00         1000.0     1.510E-01    1.510E-01    2.164E+00
NB-95     -1.039E-01          279.7     2.906E-01    2.907E-01    1.045E+00
RU-103    -7.947E-02          237.8     1.890E-01    1.890E-01    6.890E-01
RH-106     1.438E+00          157.3     2.262E+00    2.263E+00    8.038E+00
AG-108M    6.820E-02          291.8     1.990E-01    1.991E-01    7.202E-01
AG-110M    1.572E-02          772.2     1.214E-01    1.214E-01    1.314E+00
SN-113    -1.929E-01          178.6     3.446E-01    3.448E-01    1.206E+00
SB-124    -7.448E-02          320.2     2.385E-01    2.385E-01    8.630E-01
SB-125     8.417E-01           62.5     5.258E-01    5.276E-01    2.086E+00
I-131      8.758E-03         2033.0     1.780E-01    1.780E-01    6.640E-01
Gd-153    -4.158E-01          133.9     5.566E-01    5.572E-01    1.895E+00
Ga-68      2.068E-01         3376.0     6.982E+00    6.982E+00    2.808E+01
Tc-99m     2.095E-02         1054.0     2.208E-01    2.208E-01    7.657E-01
BA-133    -1.022E-01          260.1     2.659E-01    2.660E-01    9.550E-01
CS-134     9.708E-02          150.6     1.462E-01    1.463E-01    8.283E-01
CS-137     1.784E-01          157.8     2.814E-01    2.816E-01    9.988E-01
CE-139     2.135E-01           58.0     1.238E-01    1.254E-01    4.020E-01
Ba-140     4.116E-01          113.2     4.657E-01    4.662E-01    9.621E-01
La-140     1.555E-01          113.6     1.766E-01    1.768E-01    5.695E-01
CE-141     0.000E+00         1000.0     1.283E-01    1.283E-01    1.287E+00
CE-144     4.776E-01          223.8     1.069E+00    1.069E+00    3.747E+00
PM-144     7.775E-02          100.8     7.834E-02    7.845E-02    8.808E-01
EU-152     6.067E-01           60.6     3.678E-01    3.692E-01    2.191E+00
EU-154     5.864E-01          317.9     1.864E+00    1.865E+00    6.960E+00
EU-155    -4.782E-01          148.9     7.119E-01    7.124E-01    2.439E+00
HF-181     1.095E-01          113.5     1.243E-01    1.244E-01    9.287E-01
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Ta-182     1.678E+00           58.3     9.787E-01    9.823E-01    3.170E+00
Hg-203     1.310E-01          152.9     2.002E-01    2.004E-01    6.992E-01
TL-208     2.009E+00           17.1     3.426E-01    3.581E-01    7.220E-01
pm-146     1.690E-01          197.1     3.330E-01    3.331E-01    2.713E+00
y-88      -6.380E-04        48690.0     3.107E-01    3.107E-01    1.159E+00
Cd-113m    1.163E+03          231.2     2.690E+03    2.691E+03    9.498E+03
Cd-109     9.050E-01          506.1     4.580E+00    4.580E+00    1.591E+01
PB-210     1.370E+01           48.0     6.578E+00    6.627E+00    2.207E+01
PB-212     5.016E+00           11.8     5.915E-01    6.747E-01    1.467E+00
PB-214     6.515E+00           12.5     8.120E-01    8.797E-01    1.943E+00
BI-207     6.891E-02          157.1     1.082E-01    1.083E-01    8.322E-01
BI-212     6.186E+00           63.6     3.935E+00    3.948E+00    1.295E+01
BI-214     5.811E+00           12.4     7.193E-01    7.801E-01    1.497E+00
BI-210M   -4.116E-02          259.7     1.069E-01    1.069E-01    1.178E+00
RA-224     6.693E+00           84.3     5.640E+00    5.656E+00    1.889E+01
AC-228     6.297E+00           16.2     1.018E+00    1.067E+00    2.671E+00
TH-227     2.965E+00           39.6     1.173E+00    1.189E+00    3.599E+00
TH-229    -4.035E-03        96410.0     3.890E+00    3.890E+00    1.377E+01
TH-234     1.145E+01           31.4     3.597E+00    3.646E+00    1.812E+01
PA-231     1.172E+01           33.9     3.966E+00    4.018E+00    9.615E+00
PA-233    -1.264E-02         3728.0     4.713E-01    4.713E-01    1.712E+00
PA-234     1.070E+00           84.7     9.060E-01    9.077E-01    2.395E+00
PA-234M    3.473E+01          110.6     3.840E+01    3.844E+01    1.342E+02
U-235      7.966E-01          126.1     1.004E+00    1.005E+00    4.567E+00
AM-241     8.315E-01           69.0     5.740E-01    5.756E-01    1.903E+00
Np-237     1.062E+00          136.7     1.452E+00    1.453E+00    4.933E+00
Ir-192     8.133E-01           17.6     1.435E-01    1.513E-01    7.803E-01
Cs-136     0.000E+00          707.1     1.852E-01    1.852E-01    3.217E-01
Np-239     1.160E+00           39.8     4.620E-01    4.672E-01    1.425E+00
Nd-147     2.844E-02         5111.0     1.454E+00    1.454E+00    5.440E+00
-----------------------------------------------------------------------------
Total      1.423E+03

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-4-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140319.An1

 Acquisition information
        Start time:                 2/10/2014 1:58:19 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.33 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:58:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:09 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1844

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.45       50.  21.89   0.75  2.183E-02    46.54   4.250    PBC<MDA PB210 
    58.73       17.  69.03   0.91  3.100E-02    59.54  35.900    PBC<MDA AM241 
    63.28       44.  29.15   0.65  3.320E-02    63.29   3.810    PBC<MDA TH234 
    74.66       79.  19.68   0.93  3.860E-02
    77.15      135.  12.99   0.93  3.953E-02
    86.57       11. 136.68   0.94  4.228E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.531E-01 EU155 
                                                86.54  30.700  4.531E-01 EU155 
    87.16       69.  21.15   0.62  4.243E-02
    88.12        3. 506.06   0.94  4.263E-02    88.04   3.790    PBC<MDA Cd109 
    92.82       82.  22.87   0.78  4.353E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.886E+01 AC228 
                                                93.35   5.561  1.886E+01 AC228 
   100.35       13.  85.98   0.95  4.440E-02    99.50  15.000    PBC<MDA Np239 
   101.25        3. 299.15   0.95  4.473E-02   103.70  24.000    PBC<MDA Np239 
   104.05       21.  39.82   0.96  4.485E-02   106.13  22.700    PBC<MDA Np239 
                                               105.31  21.200  1.243E+00 EU155 
   121.99       18.  59.53   0.97  4.465E-02   121.78  28.580  7.971E-01 EU152 
                                               122.06  85.600  2.662E-01 CO57  
   122.01       18.  60.63   0.97  4.466E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.633E-01 CO57  
   133.14       10. 113.48   0.98  4.372E-02   131.29  18.000    PBC<MDA PA234 
                                               133.02  43.300  2.889E-01 HF181 
   133.24       12.  85.95   0.98  4.390E-02   131.29  18.000    PBC<MDA PA234 
                                               133.02  43.300  3.454E-01 HF181 
   136.25        4. 223.78   0.98  4.366E-02   133.54  11.090    PBC<MDA CE144 
   143.90        9. 126.08   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  3
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   160.37        8. 113.16   1.01  3.943E-02   162.66   6.220    PBC<MDA Ba140 
   163.33        2. 284.52   1.01  3.930E-02   163.38   5.080    PBC<MDA U235  
   165.80       12.  57.96   1.01  3.965E-02   165.85  79.900    PBC<MDA CE139 
   207.52        1. 595.65   1.05  3.439E-02   205.33   5.010    PBC<MDA U235  
   222.60       22.  36.59   0.55  3.256E-02
   233.71       21.  39.56   1.07  3.129E-02   235.97  12.300    PBC<MDA TH227 
   238.54      131.  10.88   1.01  3.106E-02   238.63  43.300  4.786E+00 PB212 
   240.88       15.  84.27   1.08  3.084E-02   240.99   4.100    PBC<MDA RA224 
   241.89       27.  32.80   1.08  3.075E-02   242.00   7.430    PBC<MDA PB214 
   254.35        6. 141.68   1.09  2.957E-02   256.24   7.000    PBC<MDA TH227 
   263.91        4. 231.19   1.10  2.899E-02   263.70   0.006    PBC<MDA Cd113m
   277.11        3. 302.29   1.11  2.800E-02   277.28   6.310    PBC<MDA TL208 
   279.54        5. 152.87   1.11  2.786E-02   279.20  81.460    PBC<MDA Hg203 
   295.22       75.  17.47   0.59  2.680E-02   295.09  19.300  7.086E+00 PB214 
                                               295.95  30.160  5.186E+00 Ir192 
   299.61        1. 860.49   1.13  2.650E-02   300.18   6.200    PBC<MDA PA233 
   299.65        1. 796.37   1.13  2.650E-02
   302.40       16.  33.85   0.48  2.634E-02   302.65   2.880  1.172E+01 PA231 
                                               302.85  18.330  1.842E+00 BA133 
   304.51        2. 529.32   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.145E-01 BI210M
   304.54        2. 488.99   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.238E-01 BI210M
   319.91       11.  70.78   1.15  2.533E-02   320.08   9.940    PBC<MDA CR51  
   328.23        8. 113.56   1.16  2.485E-02   328.76  20.300    PBC<MDA La140 
   338.17       28.  35.02   1.17  2.436E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  5.227E+00 AC228 
   344.87        5. 151.55   1.17  2.406E-02   344.29  26.500    PBC<MDA EU152 
   351.57      112.  13.27   1.07  2.370E-02   351.93  37.600  6.222E+00 PB214 
   383.76        5. 152.43   1.21  2.227E-02   383.84   8.940    PBC<MDA BA133 
                                               383.84   8.940  1.387E+00 BA133 
   428.19        4. 150.70   1.25  2.060E-02   427.88  29.600    PBC<MDA SB125 
   433.78        2. 291.83   1.25  2.039E-02   433.94  90.480    PBC<MDA AG108M
                                               433.94  90.480  6.820E-02 AG108M
   451.69        2. 197.80   1.27  1.974E-02   453.88  65.000    PBC<MDA pm146 
   462.95       11.  62.47   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
   468.07        3. 199.37   1.28  1.930E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.881E-01 Ir192 
   477.22        6. 110.40   1.29  1.902E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.791E+00 BE7   
   477.29        7. 100.76   1.29  1.904E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.915E+00 BE7   
   510.65       38.  26.68   1.32  1.808E-02   511.86  20.000  5.799E+00 RH106 
   563.74        1. 534.72   1.37  1.685E-02   563.24   8.350    PBC<MDA CS134 
   583.32       50.  14.88   1.16  1.643E-02   583.02  84.500  2.009E+00 TL208 
   599.80        1. 433.02   1.40  1.607E-02   600.50  17.860    PBC<MDA SB125 
   609.32       77.  10.54   1.70  1.590E-02   609.31  46.090  5.811E+00 BI214 
                                               610.30   5.750  4.664E+01 RU103 
                                               610.30   5.750  4.664E+01 RU103 
   609.33       76.  12.38   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.598E+01 RU103 
   613.91        2. 209.56   1.41  1.573E-02   618.06  99.100    PBC<MDA PM144 
   621.62        4. 157.35   1.42  1.566E-02   621.92   9.930    PBC<MDA RH106 
   662.34        4. 157.75   1.45  1.495E-02   661.66  85.210    PBC<MDA CS137 
   727.48       12.  63.61   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   735.51        3. 197.07   1.51  1.380E-02   735.72  22.500    PBC<MDA pm146 
   767.77        4. 173.74   1.54  1.338E-02   766.41   0.294    PBC<MDA PA234M
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  4
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   795.30        3. 150.57   1.57  1.300E-02   795.87  85.530    PBC<MDA CS134 
   810.83        6.  89.80   1.58  1.282E-02   810.78  99.460    PBC<MDA CO58  
   873.60        2. 317.92   1.63  1.211E-02   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  5.864E-01 EU154 
   880.83        3. 145.90   1.64  1.201E-02   880.53   6.000    PBC<MDA PA234 
                                               883.24   9.600  1.525E+00 PA234 
   910.99       36.  20.29   1.66  1.172E-02   911.07  29.000  5.866E+00 AC228 
                                               911.07  29.000  5.866E+00 AC228 
   937.56        1. 772.18   1.68  1.147E-02   937.49  34.360    PBC<MDA AG110M
   969.03       27.  26.71   1.71  1.118E-02   968.97  17.460  7.749E+00 AC228 
                                               968.97  17.460  7.749E+00 AC228 
  1000.79        5. 136.85   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1038.14        4. 156.18   1.77  1.060E-02  1037.84  14.130    PBC<MDA Co56  
  1063.02        3. 157.08   1.79  1.040E-02  1063.66  74.500    PBC<MDA BI207 
  1119.68       11.  58.34   1.84  9.978E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.853E-01 Sc46  
                                              1121.30  34.900  1.678E+00 Ta182 
  1119.69        5.  66.67   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1119.69       10.  61.59   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.780E-01 Sc46  
                                              1121.30  34.900  1.657E+00 Ta182 
  1237.41        1. 903.89   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1409.31        8.  51.02   2.06  8.334E-03  1408.00  21.005    PBC<MDA EU152 
  1460.61      198.   6.92   1.65  8.093E-03  1460.83  10.670  1.273E+02 K40   
  1764.01        6.  37.44   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 
  1777.15        1. 174.58   2.34  6.928E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.29    74.67        88.        73. 1.891E+03   24.59   0.993  -        
   308.25    77.17        98.       133. 3.364E+03   13.64   1.028  -      s 
   348.54    87.16        61.        56. 1.310E+03   24.03   0.938  -       D
   889.69   222.60        17.        22. 6.860E+02   36.59   0.546  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

Page 267 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  5
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.45    46.45        54.        23.     0.013    21.89   0.749 
 AM-241    234.56    58.73        58.        17.     0.009    69.03   0.913s
 TH-234    252.74    63.28        68.        26.     0.014    29.15   0.646s
 BA-133    323.58    81.00       119.        -7.    -0.004   217.68   0.933s
 Np-237    345.53    86.49        99.        11.     0.006   136.68   0.938D
 EU-155    345.74    86.54       169.        -3.    -0.001   694.26   0.938s
 Cd-109    351.72    88.04        87.         3.     0.001   506.06   0.939D
 TH-234    370.84    92.82       113.        51.     0.028    22.87   0.776 
 AC-228    371.24    92.92       108.        74.     0.041    23.05   0.944 
 Gd-153    387.34    96.95        83.       -10.    -0.006   133.85   0.948s
 Np-239    400.92   100.35        60.        13.     0.007    85.98   0.950s
 Gd-153    408.25   102.18        71.       -12.    -0.007   100.51   0.953s
 Np-239    404.55   101.25        29.         3.     0.001   299.15   0.954s
 EU-155    421.50   105.49        70.        -8.    -0.005   148.88   0.955s
 Np-239    415.75   104.05        25.        21.     0.012    39.82   0.956s
 EU-152    487.53   122.01        51.        18.     0.010    60.63   0.970s
 CO-57     487.44   121.99        50.        18.     0.010    59.53   0.970s
 PA-234    532.42   133.24        45.        12.     0.007    85.95   0.979s
 HF-181    532.05   133.14        57.        10.     0.005   113.48   0.980s
 CE-144    544.45   136.25        41.         4.     0.002   223.78   0.981s
 HF-181    547.81   137.09        86.        -9.    -0.005   145.94   0.983s
 CO-57     546.77   136.83        79.        -5.    -0.003   233.86   0.984s
 U-235     575.04   143.90        58.         9.     0.005   126.08   0.990s
 Ba-140    640.90   160.37        34.         8.     0.004   113.16   1.008s
 U-235     652.92   163.38        19.         2.     0.001   284.52   1.008D
 CE-139    662.81   165.85        19.        12.     0.007    57.96   1.011D
 U-235     829.41   207.52        27.         1.     0.001   595.65   1.047 
 TH-229    848.98   212.42        61.       -12.    -0.007    98.74   1.052s
 TH-227    934.11   233.71        23.        21.     0.011    39.56   1.074s
 PB-212    953.79   238.63        50.       121.     0.067    10.46   1.077D
 RA-224    963.21   240.99        75.        15.     0.008    84.27   1.079D
 PB-214    967.25   242.00        47.        27.     0.015    32.80   1.080D
 EU-152    970.85   242.90        50.        -9.    -0.005   122.43   1.082s
 TH-227   1016.63   254.35        31.         6.     0.003   141.68   1.093s
 Cd-113m  1054.87   263.91        34.         4.     0.002   231.19   1.099s
 BI-210M  1060.85   265.41        36.        -3.    -0.002   259.69   1.101s
 TL-208   1107.66   277.11        32.         3.     0.002   302.29   1.112s
 Hg-203   1117.38   279.54        31.         5.     0.003   152.87   1.113s
 I-131    1136.98   284.45        39.        -5.    -0.003   180.07   1.118s
 PB-214   1180.06   295.22        36.        66.     0.037    17.47   0.592s
 Ir-192   1179.67   295.12        32.        64.     0.036    17.64   1.129s
 PB-212   1197.78   299.65        46.         1.     0.001   796.37   1.132 
 PA-231   1197.61   299.61        46.         1.     0.001   860.49   1.132 
 PA-233   1195.18   299.00        42.        -2.    -0.001   564.05   1.132s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  6
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231   1208.78   302.40         5.        16.     0.009    33.85   0.483s
 Ba-140   1217.33   304.54        31.         2.     0.001   488.99   1.137s
 BI-210M  1217.19   304.51        31.         2.     0.001   529.32   1.137s
 Ir-192   1235.14   309.00        32.        -3.    -0.002   263.88   1.140s
 Ir-192   1266.13   316.75        37.        -3.    -0.001   343.95   1.147s
 CR-51    1278.79   319.91        25.        11.     0.006    70.78   1.150s
 La-140   1312.06   328.23        38.         8.     0.004   113.56   1.158s
 AC-228   1351.78   338.17        33.        28.     0.015    35.02   1.167s
 Cs-136   1361.09   340.49        41.        -5.    -0.003   181.35   1.169s
 EU-152   1378.60   344.87        23.         5.     0.003   151.55   1.172s
 HF-181   1383.32   346.05        34.        -4.    -0.002   206.08   1.173s
 PB-214   1405.39   351.57        37.       100.     0.055    13.27   1.068 
 BA-133   1415.57   354.12        23.        -3.    -0.001   260.08   1.182s
 BA-133   1534.09   383.76        26.         5.     0.003   152.43   1.207 
 SN-113   1563.28   391.06        36.        -5.    -0.003   178.64   1.214s
 SB-125   1711.77   428.19        19.         4.     0.002   150.70   1.246s
 AG-108M  1734.12   433.78        21.         2.     0.001   291.83   1.252s
 pm-146   1805.74   451.69         9.         2.     0.001   197.80   1.269s
 SB-125   1850.80   462.95        19.        11.     0.006    62.47   1.278s
 Ir-192   1871.28   468.07        21.         3.     0.002   199.37   1.282s
 PM-144   1908.14   477.29        21.         7.     0.004   100.76   1.290s
 BE-7     1907.86   477.22        22.         6.     0.004   110.40   1.290s
 La-140   1946.56   486.90        28.        -2.    -0.001   374.09   1.299s
 RU-103   1984.47   496.38        15.        -2.    -0.001   237.80   1.307s
 RH-106   2041.52   510.65        32.        38.     0.021    26.68   1.320s
 CS-134   2253.88   563.74        15.         1.     0.001   534.72   1.365s
 PA-234   2278.26   569.84        22.        -1.    -0.001   495.62   1.371s
 BI-207   2277.32   569.60        22.        -2.    -0.001   428.14   1.371s
 TL-208   2332.17   583.32        11.        50.     0.028    14.88   1.156 
 SB-125   2398.09   599.80        20.         1.     0.001   433.02   1.398s
 SB-124   2408.46   602.39        22.        -2.    -0.001   320.18   1.400s
 BI-214   2436.18   609.32        13.        77.     0.043    10.54   1.697s
 RU-103   2436.21   609.33         6.        76.     0.042    12.38   1.406s
 AG-108M  2448.26   612.34        17.        -4.    -0.002   140.64   1.410s
 PM-144   2454.53   613.91         6.         2.     0.001   209.56   1.413s
 RH-106   2485.39   621.62        18.         4.     0.002   157.35   1.416s
 I-131    2545.04   636.54        28.        -4.    -0.002   208.46   1.429s
 AG-110M  2630.15   657.82        24.        -3.    -0.002   259.36   1.447s
 CS-137   2648.24   662.34        19.         4.     0.002   157.75   1.451s
 PM-144   2787.59   697.18        18.        -2.    -0.001   316.34   1.481s
 NB-94    2805.37   701.62        20.        -5.    -0.003   144.46   1.486s
 SB-124   2891.10   723.05        22.        -1.    -0.001   468.07   1.503s
 AG-108M  2894.10   723.80        26.        -2.    -0.001   325.03   1.503s
 EU-154   2894.65   723.94        26.        -2.    -0.001   338.26   1.503s
 ZR-95    2900.45   725.39        33.        -4.    -0.002   194.84   1.504s
 BI-212   2908.81   727.48        22.        12.     0.007    63.61   1.507s
 pm-146   2940.92   735.51        22.         3.     0.002   197.07   1.514s
 AG-110M  3052.01   763.28        22.        -2.    -0.001   433.98   1.538s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  7
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-95    3061.41   765.63        23.        -2.    -0.001   279.69   1.540s
 PA-234M  3069.99   767.77        21.         4.     0.002   173.74   1.540s
 EU-152   3099.85   775.24        12.        -1.    -0.001   472.66   1.551s
 CS-134   3180.11   795.30        12.         3.     0.002   150.57   1.565s
 CS-134   3206.65   801.94        14.        -3.    -0.002   190.73   1.570s
 CO-58    3242.25   810.83        11.         6.     0.003    89.80   1.578s
 La-140   3257.28   814.59        19.        -4.    -0.002   146.87   1.582s
 MN-54    3344.09   836.29        28.        -6.    -0.003   139.71   1.598s
 NB-94    3481.62   870.67        20.        -3.    -0.002   215.43   1.629s
 EU-154   3493.37   873.60        12.         2.     0.001   317.92   1.630s
 PA-234   3520.57   880.41        14.        -1.     0.000   926.29   1.637s
 PA-234   3522.26   880.83         9.         3.     0.002   145.90   1.639s
 Sc-46    3554.11   888.79        14.        -1.    -0.001   553.69   1.644s
 AC-228   3642.92   910.99         9.        36.     0.020    20.29   1.662 
 AG-110M  3749.24   937.56        14.         1.     0.000   772.18   1.684s
 PA-234   3781.79   945.69        14.        -1.     0.000   607.66   1.691s
 AC-228   3875.15   969.03        13.        27.     0.015    26.71   1.710s
 PA-234M  4002.22  1000.79        17.         5.     0.003   136.85   1.737s
 EU-154   4017.94  1004.72        20.        -1.    -0.001   492.63   1.740s
 Co-56    4151.67  1038.14        15.         4.     0.002   156.18   1.767s
 RH-106   4197.36  1049.56        23.        -3.    -0.002   238.06   1.777s
 BI-207   4251.22  1063.02        11.         3.     0.002   157.08   1.788s
 FE-59    4402.99  1100.95        11.        -2.    -0.001   259.65   1.817s
 EU-152   4445.70  1111.62        20.        -4.    -0.002   173.24   1.828s
 ZN-65    4466.40  1116.79        29.        -7.    -0.004   116.85   1.831s
 BI-214   4478.01  1119.69        22.         5.     0.003    66.67   1.834s
 Sc-46    4478.01  1119.69        15.        10.     0.006    61.59   1.835s
 Ta-182   4477.96  1119.68        14.        11.     0.006    58.34   1.835s
 Co-56    4949.10  1237.41        20.         1.     0.000   903.89   1.929s
 FE-59    5176.00  1294.11         8.        -1.     0.000   460.81   1.972s
 CO-60    5335.59  1333.98        15.        -4.    -0.002   142.16   2.004s
 AG-110M  5537.66  1384.47        13.        -4.    -0.002   152.95   2.045s
 EU-152   5637.11  1409.31         4.         8.     0.004    51.02   2.064s
 K-40     5842.43  1460.61        11.       198.     0.110     6.92   1.649 
 BI-214   7057.10  1764.01        10.         6.     0.004    37.44   2.336s
 Co-56    7109.74  1777.15         1.         1.     0.001   174.58   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.7911E+00                                      5.31E+01             
                           477.60 1.791E+00  (  6.839E+00 1.10E+02 1.05E+01 G  
 
NA-22    C  -1.9340E-02                                      9.50E+02             
                          1274.53-1.934E-02 %(  1.560E+00 2.19E+03 9.99E+01 G  
 
K-40     N   1.2728E+02                                      4.66E+11             
                          1460.83 1.273E+02  (P 1.176E+01 6.92E+00 1.07E+01 G  
 
Sc-46    F   2.6640E-01                                      8.38E+01             
                           889.28-4.518E-02 ?(  9.364E-01 5.54E+02 1.00E+02 G  
                          1120.55 5.780E-01 ?(  1.164E+00 6.16E+01 1.00E+02 G  
 
CR-51    F   2.4316E+00                                      2.77E+01             
                           320.08 2.432E+00  (  5.730E+00 7.08E+01 9.94E+00 G  
 
MN-54    C  -2.5105E-01                                      3.12E+02             
                           834.85-2.511E-01 ?(  1.222E+00 1.40E+02 1.00E+02 G  
 
FE-59    F  -1.8329E-01                                      4.45E+01             
                          1099.25-1.833E-01 ?(  1.768E+00 2.60E+02 5.65E+01 G  
                          1291.60-1.285E-01 +   2.289E+00 4.61E+02 4.32E+01 G  
 
Co-56    C   1.3129E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  1.008E+00 1.00E+03 9.99E+01 G  
                          1238.28 6.437E-02 ?(  2.148E+00 9.04E+02 6.61E+01 G  
                          1037.84 1.373E+00 ?(  7.667E+00 1.56E+02 1.41E+01 G  
                          1771.35 4.712E-01 ?   3.818E+00 1.75E+02 1.55E+01  A 
 
CO-57    C   2.6625E-01                                      2.72E+02             
                           122.06 2.662E-01  (  5.197E-01 5.95E+01 8.56E+01 G  
                           136.47-6.575E-01 &   5.307E+00 2.34E+02 1.07E+01 G  
 
CO-58    C   2.5126E-01                                      7.09E+01             
                           810.78 2.513E-01 ?(  7.768E-01 8.98E+01 9.95E+01 G  
 
CO-60    F  -2.6410E-01                                      1.93E+03             
                          1332.50-2.641E-01 ?(  1.334E+00 1.42E+02 1.00E+02 G  
                          1173.24 0.000E+00 &   1.493E+00 1.00E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -7.5930E-01                                      2.44E+02             
                          1115.55-7.593E-01 ?(  3.062E+00 1.17E+02 5.06E+01 G  
 
NB-94    I  -1.8445E-01                                      7.41E+06             
                           702.63-1.844E-01 ?(  9.391E-01 1.44E+02 9.79E+01 G  
                           871.10-1.382E-01 +   1.070E+00 2.15E+02 9.99E+01 G  
 
NB-95    I  -1.0391E-01                                      6.40E+01             
                           765.79-1.039E-01 ?(  1.045E+00 2.80E+02 9.98E+01 G  
 
RU-103   I  -7.9467E-02                                      3.93E+01             
                           497.05-7.947E-02 ?(  6.890E-01 2.38E+02 9.09E+01 G  
                           610.30 4.598E+01 ?   8.600E+00 1.24E+01 5.75E+00 GA 
 
RH-106   I   1.4377E+00                                      3.74E+02             
                           621.92 1.438E+00 ?(  8.038E+00 1.57E+02 9.93E+00 G  
                          1050.36-9.924E+00 +   8.465E+01 2.38E+02 1.56E+00 G  
                           511.86 5.799E+00 ?   4.456E+00 2.67E+01 2.00E+01 GA 
 
AG-108M  C   6.8200E-02                                      1.53E+05             
                           433.94 6.820E-02 ?(  7.202E-01 2.92E+02 9.05E+01 G  
                           722.94-9.887E-02 &   1.155E+00 3.25E+02 9.08E+01 G  
                           614.28-1.707E-01 +   8.497E-01 1.41E+02 8.98E+01 G  
 
AG-110M  F   1.5717E-02                                      2.50E+02             
                           884.68-2.325E-02 %(  1.314E+00 1.50E+03 7.27E+01 G  
                           657.76-1.063E-01 +   9.894E-01 2.59E+02 9.46E+01 G  
                           937.49 9.814E-02 ?(  2.849E+00 7.72E+02 3.44E+01 G  
                          1384.30-9.527E-01 +   5.234E+00 1.53E+02 2.43E+01 G  
                           763.94-2.918E-01 +   4.605E+00 4.34E+02 2.23E+01 G  
 
SN-113   F  -1.9292E-01                                      1.15E+02             
                           391.69-1.929E-01 ?(  1.206E+00 1.79E+02 6.40E+01 G  
 
SB-124   F  -7.4480E-02                                      6.02E+01             
                           602.73-7.448E-02 ?(  8.630E-01 3.20E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.191E+00 1.00E+03 4.78E+01 G  
                           722.79-5.284E-01 &   9.016E+00 4.68E+02 1.08E+01 G  
 
SB-125   I   8.4167E-01                                      1.01E+03             
                           427.88 3.910E-01 &(  2.086E+00 1.51E+02 2.96E+01 G  
                           600.50 2.894E-01 ?(  4.580E+00 4.33E+02 1.79E+01 G  
                           635.89 1.994E-02 %   5.887E+00 7.65E+03 1.13E+01 G  
                           463.37 3.058E+00  (  6.268E+00 6.25E+01 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   8.7583E-03                                      8.02E+00             
                           364.48 8.758E-03 %(  6.640E-01 2.03E+03 8.17E+01 G  
                           284.30-1.655E+00 +   1.041E+01 1.80E+02 6.14E+00 G  
                           636.97-1.869E+00 +   1.380E+01 2.08E+02 7.17E+00 G  
 
Gd-153   F  -4.1584E-01                                      2.42E+02             
                            97.50-4.158E-01 ?(  1.895E+00 1.34E+02 3.00E+01 G  
                           103.20-7.067E-01 &   2.400E+00 1.01E+02 2.18E+01 G  
 
Ga-68    C   2.0683E-01                                      4.71E-02             
                          1077.40 2.068E-01 %(  2.808E+01 3.38E+03 3.30E+00 G  
 
Tc-99m   I   2.0953E-02                                      2.51E-01             
                           140.51 2.095E-02 %(  7.657E-01 1.05E+03 8.93E+01 G  
 
BA-133   F  -1.0224E-01                                      3.85E+03             
                           356.00-1.022E-01 ?(  9.550E-01 2.60E+02 6.20E+01 G  
                           302.85 6.809E-02 %   3.274E+00 1.33E+03 1.83E+01 G  
                           383.84 1.387E+00 ?   7.415E+00 1.52E+02 8.94E+00 GA 
                            80.99-2.881E-01 +   2.145E+00 2.18E+02 3.41E+01 GA 
 
CS-134   I   9.7081E-02                                      7.54E+02             
                           604.71 3.184E-03 &(  8.283E-01 6.98E+03 9.76E+01 G  
                           795.87 1.733E-01 ?(  9.386E-01 1.51E+02 8.55E+01 G  
                           569.32-3.351E-02 %   4.290E+00 3.36E+03 1.54E+01 G  
                           801.95-1.457E+00 +   1.006E+01 1.91E+02 8.69E+00 G  
                           563.24 4.144E-01 &(  8.249E+00 5.35E+02 8.35E+00 G  
 
CS-137   I   1.7839E-01                                      1.10E+04             
                           661.66 1.784E-01 &(  9.988E-01 1.58E+02 8.52E+01 G  
 
CE-139   F   2.1354E-01                                      1.38E+02             
                           165.85 2.135E-01  (  4.020E-01 5.80E+01 7.99E+01 G  
 
Ba-140   I   4.1156E-01                                      1.28E+01             
                           537.26 0.000E+00 ?(  9.621E-01 1.00E+03 2.44E+01 G  
                           162.66 1.752E+00 ?(  6.808E+00 1.13E+02 6.22E+00 G  
                           304.85 8.081E-01 ?(  1.419E+01 4.89E+02 4.29E+00 G  
 
La-140   I   1.5552E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.695E-01 1.00E+03 9.54E+01 G  
                           487.02-1.323E-01 +   1.778E+00 3.74E+02 4.55E+01 G  
                           328.76 8.864E-01 ?(  3.451E+00 1.14E+02 2.03E+01 G  
                           815.77-8.233E-01 +   4.276E+00 1.47E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I   4.7761E-01                                      2.85E+02             
                           133.54 4.776E-01 &(  3.747E+00 2.24E+02 1.11E+01 G  
 
PM-144   C   7.7749E-02                                      3.63E+02             
                           696.54-7.633E-02 ?(  8.808E-01 3.16E+02 9.90E+01 G  
                           618.06 6.155E-02 ?(  4.926E-01 2.10E+02 9.91E+01 G  
                           476.81 4.792E-01 *(  1.661E+00 1.01E+02 4.20E+01 G  
 
EU-152   F   6.0666E-01                                      4.94E+03             
                           344.29 4.109E-01 &(  2.191E+00 1.52E+02 2.65E+01 G  
                          1112.07-1.563E+00 +   9.626E+00 1.73E+02 1.36E+01 G  
                           121.78 7.882E-01  (  1.570E+00 6.06E+01 2.86E+01 G  
                           778.92-3.407E-01 +   6.073E+00 4.73E+02 1.29E+01 G  
                           964.11 0.000E+00 -   2.333E+01 1.00E+03 1.46E+01 G  
                           244.69-2.046E+00 &   8.573E+00 1.22E+02 7.58E+00 G  
                          1408.00 2.450E+00 ?   3.780E+00 5.10E+01 2.10E+01 GA 
 
EU-154   I   5.8643E-01                                      3.14E+03             
                           873.23 5.864E-01 ?(  6.960E+00 3.18E+02 1.23E+01 G  
                           123.10-1.031E-02 &   1.212E+00 3.33E+03 4.08E+01 G  
                          1274.54-3.952E-02 %   4.424E+00 3.04E+03 3.52E+01 G  
                           723.36-4.315E-01 &   5.246E+00 3.38E+02 2.02E+01 G  
                          1004.77-3.701E-01 +   6.681E+00 4.93E+02 1.80E+01 G  
                           996.33 0.000E+00 -   1.745E+01 1.00E+03 1.06E+01 G  
 
EU-155   I  -4.7819E-01                                      1.81E+03             
                           105.31-4.782E-01 ?(  2.439E+00 1.49E+02 2.12E+01 G  
                            86.54-1.138E-01 +   2.710E+00 6.94E+02 3.07E+01 G  
 
HF-181   F   1.0954E-01                                      4.24E+01             
                           482.00 1.303E-02 %(  9.287E-01 1.94E+03 8.05E+01 G  
                           133.02 2.889E-01 ?(  1.116E+00 1.13E+02 4.33E+01 G  
                           345.83-6.291E-01 +   4.564E+00 2.06E+02 1.51E+01 G  
                           136.30-2.023E+00 &   1.007E+01 1.46E+02 5.85E+00 G  
 
Ta-182   F   1.6776E+00                                      1.14E+02             
                          1121.30 1.678E+00 ?(  3.170E+00 5.83E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   1.625E+00 1.00E+03 2.70E+01 G  
                          1189.05 1.045E-01 %   8.310E+00 2.14E+03 1.62E+01 G  
 
Hg-203   F   1.3098E-01                                      4.66E+01             
                           279.20 1.310E-01 ?(  6.992E-01 1.53E+02 8.15E+01 G  
 
TL-208   N   2.0085E+00                                      6.98E+02             
                           583.02 2.009E+00  (P 7.220E-01 1.49E+01 8.45E+01 G  
                           277.28 8.559E-01 -   9.205E+00 3.02E+02 6.31E+00 G  
                           860.56 0.000E+00 -   9.306E+00 1.00E+03 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C   1.6899E-01                                      2.02E+03             
                           747.16 5.502E-03 %(  2.713E+00 1.32E+04 3.40E+01 G  
                           735.72 6.237E-01 &(  4.383E+00 1.97E+02 2.25E+01 G  
                           453.88 9.709E-02 ?(  7.130E-01 1.98E+02 6.50E+01 G  
 
y-88     F  -6.3804E-04                                      1.07E+02             
                           898.04-6.380E-04 %(  1.159E+00 4.87E+04 9.37E+01 G  
                          1836.06 0.000E+00 +   2.071E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      1.1634E+03                                      5.33E+03             
                           263.70 1.163E+03 ?(  9.498E+03 2.31E+02 6.00E-03   K
 
Cd-109   F   9.0501E-01                                      4.53E+02             
                            88.04 9.050E-01  (  1.591E+01 5.06E+02 3.79E+00 G  
 
PB-210   N   1.3704E+01                                      8.14E+03             
                            46.54 1.370E+01  (P 2.207E+01 2.19E+01 4.25E+00 G  
 
PB-212   N   5.0161E+00                                      6.98E+02             
                           238.63 5.016E+00  (P 1.467E+00 1.05E+01 4.33E+01 G  
                           300.03 7.757E-01 -   2.195E+01 7.96E+02 3.28E+00 GA 
 
PB-214   N   6.5153E+00                                      5.84E+05             
                           351.93 6.222E+00  (P 1.943E+00 1.33E+01 3.76E+01 G  
                           295.09 7.086E+00  (P 3.293E+00 1.75E+01 1.93E+01 G  
                           242.00 6.563E+00   P 8.428E+00 3.28E+01 7.43E+00 GA 
 
BI-207   C   6.8907E-02                                      1.18E+04             
                           569.70-5.339E-02 ?(  8.322E-01 4.28E+02 9.77E+01 G  
                          1063.66 2.294E-01 ?(  1.304E+00 1.57E+02 7.45E+01 G  
 
BI-212   N   6.1858E+00                                      6.98E+02             
                           727.17 6.186E+00  (  1.295E+01 6.36E+01 7.55E+00 G  
                           785.42 0.000E+00 -   8.328E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   5.8112E+00                                      5.84E+05             
                           609.31 5.811E+00  (P 1.497E+00 1.05E+01 4.61E+01 G  
                          1120.29 1.819E+00 - P 9.009E+00 6.67E+01 1.51E+01 G  
                          1764.49 3.304E+00 - P 9.037E+00 3.74E+01 1.54E+01 G  
 
BI-210M  T  -4.1159E-02                                      1.10E+09             
                           265.83-1.283E-01 ?(  1.178E+00 2.60E+02 5.00E+01 G  
                           304.90 1.145E-01 ?(  2.178E+00 5.29E+02 2.80E+01 G  
 
RA-224   N   6.6928E+00                                      6.98E+02             
                           240.99 6.693E+00  (  1.889E+01 8.43E+01 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 13
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   6.2970E+00                                      2.10E+03             
                           911.07 5.866E+00  (  2.671E+00 2.03E+01 2.90E+01 G  
                           968.97 7.749E+00 ?(  5.522E+00 2.67E+01 1.75E+01 G  
                           338.32 5.227E+00  (  5.574E+00 3.50E+01 1.20E+01 G  
                            93.35 1.689E+01 &   1.169E+01 2.31E+01 5.56E+00 XA 
 
TH-227   N   2.9648E+00                                      7.95E+03             
                           235.97 2.965E+00 ?(  3.599E+00 3.96E+01 1.23E+01 G  
                            50.14 0.000E+00 &   1.247E+01 1.00E+03 8.00E+00 G  
                           256.24 1.562E+00 -   7.702E+00 1.42E+02 7.00E+00 G  
 
TH-229   N  -4.0354E-03                                      2.68E+06             
                           193.51-4.035E-03 %(  1.377E+01 9.64E+04 4.40E+00 G  
                           210.85-6.438E+00 +   2.150E+01 9.87E+01 2.99E+00 G  
 
TH-234   N   1.1446E+01                                      1.63E+12             
                            63.29 1.124E+01  (P 1.812E+01 2.91E+01 3.81E+00 G  
                            92.59 1.159E+01  (P 1.197E+01 2.29E+01 5.58E+00 G  
 
PA-231   N   1.1717E+01                                      1.20E+07             
                           302.65 1.172E+01  (  9.615E+00 3.39E+01 2.88E+00 G  
                           300.07 9.586E-01 -   2.932E+01 8.60E+02 2.46E+00 G  
 
PA-233   C  -1.2643E-02                                      7.82E+08             
                           312.01-1.264E-02 %(  1.712E+00 3.73E+03 3.60E+01 G  
                           300.18-5.570E-01 +   1.117E+01 5.64E+02 6.20E+00 G  
 
PA-234   N   1.0702E+00                                      1.63E+12             
                           131.29 8.275E-01 &(  2.395E+00 8.59E+01 1.80E+01 G  
                           946.02-3.254E-01 -   7.402E+00 6.08E+02 1.34E+01 G  
                           569.47-5.453E-01 -   9.868E+00 4.96E+02 8.20E+00 G  
                           883.24 1.525E+00 ?(  8.072E+00 1.46E+02 9.60E+00 G  
                           880.53-4.513E-01 -   1.572E+01 9.26E+02 6.00E+00 GA 
 
PA-234M  N   3.4729E+01                                      1.63E+12             
                          1001.00 2.779E+01 ?(  1.342E+02 1.37E+02 8.37E-01 G  
                           766.41 5.450E+01 ?(  3.366E+02 1.74E+02 2.94E-01 G  
 
U-235    N   7.9655E-01                                      2.57E+11             
                           143.79 1.060E+00 ?(  4.567E+00 1.26E+02 1.10E+01 G  
                           205.33 4.033E-01  (  8.700E+00 5.96E+02 5.01E+00 G  
                           163.38 6.168E-01  (  6.373E+00 2.85E+02 5.08E+00 G  
 
AM-241   T   8.3151E-01                                      1.58E+05             
                            59.54 8.315E-01 &(  1.903E+00 6.90E+01 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 14
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   1.0621E+00                                      2.14E+06             
                            86.49 1.062E+00  (  4.933E+00 1.37E+02 1.31E+01 G  
 
Ir-192   F   8.1326E-01                                      7.40E+01             
                           316.49-6.393E-02 ?(  7.803E-01 3.44E+02 8.70E+01 G  
                           468.06 1.881E-01 ?(  1.339E+00 1.99E+02 5.18E+01 G  
                           308.44-2.099E-01 +   1.965E+00 2.64E+02 3.18E+01 G  
                           295.95 4.418E+00 &(  2.001E+00 1.76E+01 3.02E+01 G  
 
Np-239   T   1.1603E+00                                      2.36E+00             
                           103.70 1.350E-01 -   1.442E+00 2.99E+02 2.40E+01 X  
                           106.13 1.160E+00 &(  1.425E+00 3.98E+01 2.27E+01 G  
                            99.50 1.124E+00 ?   3.247E+00 8.60E+01 1.50E+01 X  
 
Nd-147       2.8441E-02                                      1.11E+01             
                           531.00 2.844E-02 &(  5.440E+00 5.11E+03 1.30E+01 G  
                            91.10-6.067E-02 %   2.523E+00 1.20E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 15
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      58.73        58.        17.     0.009    69.03   8.315E-01   
 BA-133      81.00       119.        -7.    -0.004   217.68  -2.881E-01   
 EU-155      86.54       169.        -3.    -0.001   694.26  -1.138E-01   
 AC-228      92.92       108.        74.     0.041    23.05   1.689E+01   
 Gd-153      96.95        83.       -10.    -0.006   133.85  -4.158E-01   
 Np-239     100.35        60.        13.     0.007    85.98   1.124E+00   
 Gd-153     102.18        71.       -12.    -0.007   100.51  -7.067E-01   
 Np-239     101.25        29.         3.     0.001   299.15   1.350E-01   
 EU-155     105.49        70.        -8.    -0.005   148.88  -4.782E-01   
 Np-239     104.05        25.        21.     0.012    39.82   1.160E+00   
 EU-152     122.01        51.        18.     0.010    60.63   7.882E-01   
 CO-57      121.99        50.        18.     0.010    59.53   2.662E-01   
 PA-234     133.24        45.        12.     0.007    85.95   8.275E-01   
 HF-181     133.14        57.        10.     0.005   113.48   2.889E-01   
 CE-144     136.25        41.         4.     0.002   223.78   4.776E-01   
 HF-181     137.09        86.        -9.    -0.005   145.94  -2.023E+00   
 CO-57      136.83        79.        -5.    -0.003   233.86  -6.575E-01   
 Ba-140     160.37        34.         8.     0.004   113.16   1.752E+00   
 TH-229     212.42        61.       -12.    -0.007    98.74  -6.438E+00   
 TH-227     233.71        23.        21.     0.011    39.56   2.965E+00   
 EU-152     242.90        50.        -9.    -0.005   122.43  -2.046E+00   
 TH-227     254.35        31.         6.     0.003   141.68   1.562E+00   
 Cd-113m    263.91        34.         4.     0.002   231.19   1.163E+03   
 BI-210M    265.41        36.        -3.    -0.002   259.69  -1.283E-01   
 Hg-203     279.54        31.         5.     0.003   152.87   1.310E-01   
 I-131      284.45        39.        -5.    -0.003   180.07  -1.655E+00   
 Ir-192     295.12        32.        64.     0.036    17.64   4.418E+00   
 PA-233     299.00        42.        -2.    -0.001   564.05  -5.570E-01   
 Ba-140     304.54        31.         2.     0.001   488.99   8.081E-01   
 BI-210M    304.51        31.         2.     0.001   529.32   1.145E-01   
 Ir-192     309.00        32.        -3.    -0.002   263.88  -2.099E-01   
 Ir-192     316.75        37.        -3.    -0.001   343.95  -6.393E-02   
 CR-51      319.91        25.        11.     0.006    70.78   2.432E+00   
 La-140     328.23        38.         8.     0.004   113.56   8.864E-01   
 AC-228     338.17        33.        28.     0.015    35.02   5.227E+00   
 Cs-136     340.49        41.        -5.    -0.003   181.35  -2.521E-01   
 EU-152     344.87        23.         5.     0.003   151.55   4.109E-01   
 HF-181     346.05        34.        -4.    -0.002   206.08  -6.291E-01   
 BA-133     354.12        23.        -3.    -0.001   260.08  -1.022E-01   
 BA-133     383.76        26.         5.     0.003   152.43   1.387E+00   
 SN-113     391.06        36.        -5.    -0.003   178.64  -1.929E-01   
 SB-125     428.19        19.         4.     0.002   150.70   3.910E-01   
 AG-108M    433.78        21.         2.     0.001   291.83   6.820E-02   
 pm-146     451.69         9.         2.     0.001   197.80   9.709E-02   

Page 278 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 16
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     462.95        19.        11.     0.006    62.47   3.058E+00   
 Ir-192     468.07        21.         3.     0.002   199.37   1.881E-01   
 PM-144     477.29        21.         7.     0.004   100.76   4.792E-01   
 BE-7       477.22        22.         6.     0.004   110.40   1.791E+00   
 La-140     486.90        28.        -2.    -0.001   374.09  -1.323E-01   
 RU-103     496.38        15.        -2.    -0.001   237.80  -7.947E-02   
 RH-106     510.65        32.        38.     0.021    26.68   5.799E+00   
 CS-134     563.74        15.         1.     0.001   534.72   4.144E-01   
 PA-234     569.84        22.        -1.    -0.001   495.62  -5.453E-01   
 BI-207     569.60        22.        -2.    -0.001   428.14  -5.339E-02   
 SB-125     599.80        20.         1.     0.001   433.02   2.894E-01   
 SB-124     602.39        22.        -2.    -0.001   320.18  -7.448E-02   
 RU-103     609.33         6.        76.     0.042    12.38   4.598E+01   
 AG-108M    612.34        17.        -4.    -0.002   140.64  -1.707E-01   
 PM-144     613.91         6.         2.     0.001   209.56   6.155E-02   
 RH-106     621.62        18.         4.     0.002   157.35   1.438E+00   
 I-131      636.54        28.        -4.    -0.002   208.46  -1.869E+00   
 AG-110M    657.82        24.        -3.    -0.002   259.36  -1.063E-01   
 CS-137     662.34        19.         4.     0.002   157.75   1.784E-01   
 PM-144     697.18        18.        -2.    -0.001   316.34  -7.633E-02   
 NB-94      701.62        20.        -5.    -0.003   144.46  -1.844E-01   
 SB-124     723.05        22.        -1.    -0.001   468.07  -5.284E-01   
 AG-108M    723.80        26.        -2.    -0.001   325.03  -9.887E-02   
 EU-154     723.94        26.        -2.    -0.001   338.26  -4.315E-01   
 ZR-95      725.39        33.        -4.    -0.002   194.84  -3.894E-01   
 BI-212     727.48        22.        12.     0.007    63.61   6.186E+00   
 pm-146     735.51        22.         3.     0.002   197.07   6.237E-01   
 AG-110M    763.28        22.        -2.    -0.001   433.98  -2.918E-01   
 NB-95      765.63        23.        -2.    -0.001   279.69  -1.039E-01   
 PA-234M    767.77        21.         4.     0.002   173.74   5.450E+01   
 EU-152     775.24        12.        -1.    -0.001   472.66  -3.407E-01   
 CS-134     795.30        12.         3.     0.002   150.57   1.733E-01   
 CS-134     801.94        14.        -3.    -0.002   190.73  -1.457E+00   
 CO-58      810.83        11.         6.     0.003    89.80   2.513E-01   
 La-140     814.59        19.        -4.    -0.002   146.87  -8.233E-01   
 MN-54      836.29        28.        -6.    -0.003   139.71  -2.511E-01   
 NB-94      870.67        20.        -3.    -0.002   215.43  -1.382E-01   
 EU-154     873.60        12.         2.     0.001   317.92   5.864E-01   
 PA-234     880.41        14.        -1.     0.000   926.29  -4.513E-01   
 PA-234     880.83         9.         3.     0.002   145.90   1.525E+00   
 Sc-46      888.79        14.        -1.    -0.001   553.69  -4.518E-02   
 AC-228     910.99         9.        36.     0.020    20.29   5.866E+00   
 AG-110M    937.56        14.         1.     0.000   772.18   9.814E-02   
 PA-234     945.69        14.        -1.     0.000   607.66  -3.254E-01   
 AC-228     969.03        13.        27.     0.015    26.71   7.749E+00   
 PA-234M   1000.79        17.         5.     0.003   136.85   2.779E+01   
 EU-154    1004.72        20.        -1.    -0.001   492.63  -3.701E-01   
 Co-56     1038.14        15.         4.     0.002   156.18   1.373E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 17
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106    1049.56        23.        -3.    -0.002   238.06  -9.924E+00   
 BI-207    1063.02        11.         3.     0.002   157.08   2.294E-01   
 FE-59     1100.95        11.        -2.    -0.001   259.65  -1.833E-01   
 EU-152    1111.62        20.        -4.    -0.002   173.24  -1.563E+00   
 ZN-65     1116.79        29.        -7.    -0.004   116.85  -7.593E-01   
 Sc-46     1119.69        15.        10.     0.006    61.59   5.780E-01   
 Ta-182    1119.68        14.        11.     0.006    58.34   1.678E+00   
 Co-56     1237.41        20.         1.     0.000   903.89   6.437E-02   
 FE-59     1294.11         8.        -1.     0.000   460.81  -1.285E-01   
 CO-60     1333.98        15.        -4.    -0.002   142.16  -2.641E-01   
 AG-110M   1384.47        13.        -4.    -0.002   152.95  -9.527E-01   
 EU-152    1409.31         4.         8.     0.004    51.02   2.450E+00   
 Co-56     1777.15         1.         1.     0.001   174.58   4.712E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.7911E+00    1.7911E+00    1.104E+02%                6.84E+00
 NA-22  #A   -1.9340E-02   -1.9340E-02    2.193E+03%                1.56E+00
 K-40         1.2728E+02    1.2728E+02    7.308E+00%                1.18E+01
 Sc-46  #A    2.6640E-01    2.6640E-01    6.159E+01%                9.36E-01
 CR-51  #A    2.4316E+00    2.4316E+00    7.078E+01%                5.73E+00
 MN-54  #A   -2.5105E-01   -2.5105E-01    1.397E+02%                1.22E+00
 FE-59  #A   -1.8329E-01   -1.8329E-01    2.597E+02%                1.77E+00
 Co-56  #A    1.3129E-01    1.3129E-01    1.562E+02%                1.01E+00
 CO-57  #A    2.6625E-01    2.6625E-01    5.953E+01%                5.20E-01
 CO-58  #A    2.5126E-01    2.5126E-01    8.980E+01%                7.77E-01
 CO-60  #A   -2.6410E-01   -2.6410E-01    1.422E+02%                1.33E+00
 ZN-65  #A   -7.5930E-01   -7.5930E-01    1.169E+02%                3.06E+00
 NB-94  #A   -1.8445E-01   -1.8445E-01    1.445E+02%                9.39E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.16E+00
 NB-95  #A   -1.0391E-01   -1.0391E-01    2.797E+02%                1.05E+00
 RU-103 #A   -7.9467E-02   -7.9467E-02    2.378E+02%                6.89E-01
 RH-106 #A    1.4377E+00    1.4377E+00    1.573E+02%                8.04E+00
 AG-108M#A    6.8200E-02    6.8200E-02    2.918E+02%                7.20E-01
 AG-110M#A    1.5717E-02    1.5717E-02    7.722E+02%                1.31E+00
 SN-113 #A   -1.9292E-01   -1.9292E-01    1.786E+02%                1.21E+00
 SB-124 #A   -7.4479E-02   -7.4480E-02    3.202E+02%                8.63E-01
 SB-125 #A    8.4167E-01    8.4167E-01    6.247E+01%                2.09E+00
 I-131  #A    8.7581E-03    8.7583E-03    2.033E+03%                6.64E-01
 Gd-153 #A   -4.1584E-01   -4.1584E-01    1.339E+02%                1.90E+00
 Ga-68  #A    2.0616E-01    2.0683E-01    3.376E+03%                2.81E+01
 Tc-99m #A    2.0940E-02    2.0953E-02    1.054E+03%                7.66E-01
 BA-133 #A   -1.0224E-01   -1.0224E-01    2.601E+02%                9.55E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 18
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
 CS-134 #A    9.7081E-02    9.7081E-02    1.506E+02%                8.28E-01
 CS-137 #A    1.7839E-01    1.7839E-01    1.578E+02%                9.99E-01
 CE-139  A    2.1354E-01    2.1354E-01    5.796E+01%                4.02E-01
 Ba-140 #A    4.1155E-01    4.1156E-01    1.132E+02%                9.62E-01
 La-140 #A    1.5551E-01    1.5552E-01    1.136E+02%                5.69E-01
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.29E+00
 CE-144 #A    4.7761E-01    4.7761E-01    2.238E+02%                3.75E+00
 PM-144 #A    7.7749E-02    7.7749E-02    1.008E+02%                8.81E-01
 EU-152 #A    6.0666E-01    6.0666E-01    6.063E+01%                2.19E+00
 EU-154 #A    5.8643E-01    5.8643E-01    3.179E+02%                6.96E+00
 EU-155 #A   -4.7819E-01   -4.7819E-01    1.489E+02%                2.44E+00
 HF-181 #A    1.0953E-01    1.0954E-01    1.135E+02%                9.29E-01
 Ta-182 #A    1.6776E+00    1.6776E+00    5.834E+01%                3.17E+00
 Hg-203 #A    1.3098E-01    1.3098E-01    1.529E+02%                6.99E-01
 TL-208       2.0085E+00    2.0085E+00    1.706E+01%                7.22E-01
 pm-146 #A    1.6899E-01    1.6899E-01    1.971E+02%                2.71E+00
 y-88   #A   -6.3804E-04   -6.3804E-04    4.869E+04%                1.16E+00
 Cd-113m#A    1.1634E+03    1.1634E+03    2.312E+02%                9.50E+03
 Cd-109  A    9.0501E-01    9.0501E-01    5.061E+02%                1.59E+01
 PB-210  A    1.3704E+01    1.3704E+01    4.800E+01%                2.21E+01
 PB-212       5.0161E+00    5.0161E+00    1.179E+01%                1.47E+00
 PB-214       6.5153E+00    6.5153E+00    1.246E+01%                1.94E+00
 BI-207 #A    6.8907E-02    6.8907E-02    1.571E+02%                8.32E-01
 BI-212 #A    6.1858E+00    6.1858E+00    6.361E+01%                1.29E+01
 BI-214       5.8112E+00    5.8112E+00    1.238E+01%                1.50E+00
 BI-210M#A   -4.1159E-02   -4.1159E-02    2.597E+02%                1.18E+00
 RA-224  A    6.6928E+00    6.6928E+00    8.427E+01%                1.89E+01
 AC-228 #     6.2970E+00    6.2970E+00    1.616E+01%                2.67E+00
 TH-227 #A    2.9648E+00    2.9648E+00    3.956E+01%                3.60E+00
 TH-229 #A   -4.0354E-03   -4.0354E-03    9.641E+04%                1.38E+01
 TH-234  A    1.1446E+01    1.1446E+01    3.143E+01%                1.81E+01
 PA-231       1.1717E+01    1.1717E+01    3.385E+01%                9.62E+00
 PA-233 #A   -1.2643E-02   -1.2643E-02    3.728E+03%                1.71E+00
 PA-234 #A    1.0702E+00    1.0702E+00    8.466E+01%                2.40E+00
 PA-234M#A    3.4729E+01    3.4729E+01    1.106E+02%                1.34E+02
 U-235   A    7.9655E-01    7.9655E-01    1.261E+02%                4.57E+00
 AM-241 #A    8.3151E-01    8.3151E-01    6.903E+01%                1.90E+00
 Np-237  A    1.0621E+00    1.0621E+00    1.367E+02%                4.93E+00
 Ir-192 #C    8.1326E-01    8.1326E-01    1.764E+01%                7.80E-01
 Cs-136 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.22E-01
 Np-239 #A    1.1602E+00    1.1603E+00    3.982E+01%                1.42E+00
 Nd-147 #A    2.8441E-02    2.8441E-02    5.111E+03%                5.44E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:35 AMPage 19
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140319.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  1999.5 keV)     1.837E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  1999.5 keV) 1.8371411E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140330
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-5-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-5-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 01:58        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 01:59:13     Real Time: 1804   sec
        Analysis Time: 2/10/2014 02:29        Dead Time: 0.23   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.685E-01          723.2     1.941E+00    1.942E+00    7.055E+00
NA-22     -1.715E-01          232.5     3.987E-01    3.988E-01    1.430E+00
K-40       1.465E+02            6.5     9.561E+00    1.215E+01    8.951E+00
Sc-46      7.210E-01           27.6     1.992E-01    2.026E-01    7.089E-01
CR-51     -7.630E-01          248.9     1.899E+00    1.900E+00    6.691E+00
MN-54      6.728E-02          288.8     1.943E-01    1.943E-01    7.297E-01
FE-59     -1.849E-01          333.9     6.173E-01    6.174E-01    2.237E+00
Co-56      2.656E-01           93.3     2.478E-01    2.481E-01    7.159E-01
CO-57      4.403E-01           51.5     2.268E-01    2.280E-01    5.202E-01
CO-58      0.000E+00         1000.0     8.272E-02    8.272E-02    6.536E-01
CO-60     -6.434E-02          522.1     3.359E-01    3.359E-01    1.251E+00
ZN-65     -8.546E-01          117.2     1.001E+00    1.002E+00    3.431E+00
NB-94     -2.368E-02          971.2     2.300E-01    2.300E-01    8.538E-01
ZR-95     -2.005E-01          216.7     4.346E-01    4.347E-01    1.571E+00
NB-95      7.100E-02          412.8     2.931E-01    2.931E-01    1.057E+00
RU-103     3.573E-02          607.4     2.170E-01    2.170E-01    7.922E-01
RH-106     3.105E+00           90.0     2.794E+00    2.799E+00    7.646E+00
AG-108M   -1.386E-01          165.9     2.300E-01    2.301E-01    8.066E-01
AG-110M    1.461E-01          132.1     1.931E-01    1.932E-01    1.282E+00
SN-113    -1.395E-01          217.2     3.029E-01    3.030E-01    1.072E+00
SB-124     1.189E-01          130.3     1.549E-01    1.550E-01    8.750E-01
SB-125     3.959E-01          116.0     4.594E-01    4.598E-01    2.260E+00
I-131     -8.571E-02          113.7     9.743E-02    9.753E-02    9.150E-01
Gd-153    -2.434E-01          241.1     5.868E-01    5.870E-01    2.018E+00
Ga-68      0.000E+00         1000.0     2.216E+00    2.216E+00    3.305E+01
Tc-99m     6.322E-02          276.5     1.748E-01    1.748E-01    6.068E-01
BA-133    -2.465E-01          154.4     3.806E-01    3.808E-01    1.313E+00
CS-134     8.278E-02           48.8     4.038E-02    4.061E-02    1.288E+00
CS-137    -1.902E-01          160.5     3.053E-01    3.055E-01    1.075E+00
CE-139    -1.516E-01          114.3     1.732E-01    1.738E-01    5.917E-01
Ba-140     1.000E+00           47.1     4.707E-01    4.736E-01    3.352E+00
La-140     0.000E+00         1000.0     1.030E-01    1.030E-01    2.282E+00
CE-141    -9.648E-02          353.3     3.408E-01    3.409E-01    1.183E+00
CE-144    -1.214E+00          136.6     1.658E+00    1.659E+00    5.630E+00
PM-144    -1.358E-01          217.5     2.954E-01    2.955E-01    1.045E+00
EU-152     6.844E-01           52.4     3.589E-01    3.606E-01    2.448E+00
EU-154     3.355E-01           71.9     2.412E-01    2.418E-01    6.208E+00
EU-155     2.456E+00           33.2     8.162E-01    8.272E-01    2.004E+00
HF-181     1.684E-01          108.8     1.831E-01    1.833E-01    1.035E+00
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Ta-182     4.022E+00           29.4     1.184E+00    1.201E+00    3.346E+00
Hg-203     1.493E-01          147.2     2.197E-01    2.199E-01    7.610E-01
TL-208     2.191E+00           21.0     4.598E-01    4.736E-01    8.459E-01
pm-146     4.097E-01          151.1     6.192E-01    6.195E-01    2.220E+00
y-88       7.065E-02          345.9     2.443E-01    2.444E-01    9.107E-01
Cd-113m    0.000E+00         1000.0     2.086E+03    2.086E+03    1.096E+04
Cd-109     1.520E+01           31.7     4.814E+00    4.888E+00    1.489E+01
PB-210     1.238E+00          663.2     8.210E+00    8.210E+00    2.691E+01
PB-212     5.489E+00           11.9     6.543E-01    7.444E-01    1.708E+00
PB-214     7.783E+00           12.1     9.444E-01    1.027E+00    1.945E+00
BI-207     1.110E-01          134.4     1.492E-01    1.493E-01    7.353E-01
BI-212     3.362E+00          102.8     3.456E+00    3.461E+00    1.191E+01
BI-214     1.102E+01           10.3     1.131E+00    1.268E+00    1.921E+00
BI-210M    1.781E-01          186.8     3.326E-01    3.328E-01    1.163E+00
RA-224     1.153E+01           59.1     6.815E+00    6.855E+00    2.239E+01
AC-228     5.003E+00           19.6     9.797E-01    1.012E+00    3.200E+00
TH-227    -1.852E+00          112.8     2.088E+00    2.091E+00    7.050E+00
TH-229     1.649E+00          173.5     2.861E+00    2.864E+00    1.763E+01
TH-234     3.424E+00          129.2     4.425E+00    4.428E+00    2.816E+01
PA-231     7.810E-01          776.2     6.061E+00    6.062E+00    2.173E+01
PA-233     1.513E-03        30320.0     4.589E-01    4.589E-01    1.668E+00
PA-234     3.411E-01          173.3     5.912E-01    5.914E-01    3.958E+00
PA-234M    2.583E+01           83.4     2.153E+01    2.157E+01    6.975E+01
U-235      1.756E+00           88.5     1.554E+00    1.556E+00    5.395E+00
AM-241    -6.340E-02         1436.0     9.105E-01    9.105E-01    3.129E+00
Np-237     2.298E-01         9313.0     2.140E+01    2.140E+01    4.736E+00
Ir-192     1.415E+00           14.1     2.001E-01    2.169E-01    7.236E-01
Cs-136     4.320E-02          212.2     9.166E-02    9.169E-02    9.511E-01
Np-239     6.813E-01           79.6     5.421E-01    5.437E-01    1.817E+00
Nd-147     9.238E-01          159.9     1.477E+00    1.478E+00    5.250E+00
-----------------------------------------------------------------------------
Total      2.618E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-5-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140330.An1

 Acquisition information
        Start time:                 2/10/2014 1:59:13 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.23 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:58:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:27 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1595

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.78       34.  41.18   0.37  2.247E-02    46.54   4.250    PBC<MDA PB210 
    63.39       13.  52.03   0.91  3.338E-02    63.29   3.810    PBC<MDA TH234 
    74.79       83.  21.90   0.92  3.876E-02
    77.15      133.  14.29   0.92  3.964E-02
    86.56       19.  60.99   0.93  4.243E-02    86.49  13.100  1.943E+00 Np237 
                                                86.54  30.700  8.291E-01 EU155 
    87.59       44.  31.66   0.93  4.278E-02    88.04   3.790  1.520E+01 Cd109 
    92.54        8.  44.66   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
    93.12       93.  22.89   1.11  4.382E-02    93.35   5.561  2.120E+01 AC228 
    99.08       16.  86.38   0.94  4.467E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.292E+00 Np239 
   105.80       42.  33.23   0.83  4.516E-02   105.31  21.200  2.456E+00 EU155 
                                               106.13  22.700  2.292E+00 Np239 
   108.47       13.  79.57   0.95  4.521E-02   106.13  22.700    PBC<MDA Np239 
   122.35       15.  71.89   0.96  4.522E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.200E-01 CO57  
                                               123.10  40.790  4.622E-01 EU154 
   122.52       22.  51.51   0.96  4.526E-02   121.78  28.580  9.338E-01 EU152 
                                               122.06  85.600  3.119E-01 CO57  
                                               123.10  40.790  6.552E-01 EU154 
   122.52       21.  52.44   0.96  4.528E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.079E-01 CO57  
                                               123.10  40.790  6.468E-01 EU154 
   136.80       12. 108.90   0.98  4.420E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.470E+00 CO57  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.82       13. 108.77   0.98  4.422E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.471E+00 CO57  
   139.05        4. 276.48   0.98  4.377E-02   140.51  89.300    PBC<MDA Tc99m 
   142.97        8. 174.65   0.98  4.338E-02   143.79  10.960    PBC<MDA U235  
   161.32       22.  47.06   1.00  4.072E-02   162.66   6.220    PBC<MDA Ba140 
                                               162.66   6.220  4.923E+00 Ba140 
   205.89       12.  88.49   1.04  3.557E-02   205.33   5.010    PBC<MDA U235  
   210.75        6. 173.54   1.05  3.496E-02   210.85   2.990    PBC<MDA TH229 
   212.50       13.  46.60   0.51  3.478E-02
   238.53      152.  14.17   0.84  3.220E-02   238.63  43.300  5.392E+00 PB212 
   240.96       27.  59.10   1.07  3.198E-02   240.99   4.100    PBC<MDA RA224 
   241.97       56.  21.63   1.07  3.189E-02   242.00   7.430  1.309E+01 PB214 
   266.04        5. 186.76   1.10  2.994E-02   265.83  50.000    PBC<MDA BI210M
                                               265.83  50.000  1.781E-01 BI210M
   278.71        6. 147.17   1.11  2.896E-02   277.28   6.310  1.919E+00 TL208 
                                               279.20  81.460  1.493E-01 Hg203 
   278.85       10.  82.29   1.11  2.910E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  2.402E-01 Hg203 
   294.90      107.  13.73   1.26  2.789E-02   295.09  19.300  1.104E+01 PB214 
                                               295.95  30.160  7.078E+00 Ir192 
                                               295.95  30.160  7.078E+00 Ir192 
   295.09       93.  14.14   1.12  2.783E-02   295.09  19.300  8.786E+00 PB214 
                                               295.95  30.160  6.122E+00 Ir192 
   302.05        1. 872.73   1.13  2.740E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.092E-01 BA133 
   302.10        1. 776.16   1.13  2.741E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.228E-01 BA133 
   308.61        8. 113.61   1.14  2.706E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  4.906E-01 Ir192 
   316.29        5. 171.90   1.14  2.658E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.204E-01 Ir192 
   338.32       34.  29.13   0.45  2.538E-02   338.32  12.010  6.105E+00 AC228 
   346.23        5. 171.08   1.17  2.500E-02   345.83  15.070    PBC<MDA HF181 
   351.90      142.  11.14   0.64  2.470E-02   351.93  37.600  7.783E+00 PB214 
   463.15        5. 137.72   1.28  2.035E-02   463.37  10.470    PBC<MDA SB125 
   478.13        1. 723.15   1.29  1.991E-02   477.60  10.520    PBC<MDA BE7   
   497.52        1. 607.37   1.31  1.935E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  3.573E-02 RU103 
   512.25        3. 440.39   1.32  1.895E-02   511.86  20.000    PBC<MDA RH106 
   531.18        4. 159.88   1.34  1.845E-02   531.00  13.000    PBC<MDA Nd147 
   562.66        6.  97.65   1.37  1.768E-02   563.24   8.350    PBC<MDA CS134 
   571.90        5. 134.44   1.37  1.753E-02   569.70  97.740    PBC<MDA BI207 
   582.89       52.  18.98   1.08  1.724E-02   583.02  84.500  1.966E+00 TL208 
   600.53        3. 269.76   1.40  1.687E-02   600.50  17.860    PBC<MDA SB125 
   609.27      147.   9.51   1.55  1.669E-02   609.31  46.090  1.059E+01 BI214 
                                               610.30   5.750  8.501E+01 RU103 
                                               610.30   5.750  8.501E+01 RU103 
   609.35      140.   9.84   1.41  1.667E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  8.128E+01 RU103 
   621.67        6. 113.37   1.42  1.644E-02   621.92   9.930    PBC<MDA RH106 
   634.67        3. 184.03   1.43  1.618E-02   635.89  11.310    PBC<MDA SB125 
   637.42        3. 195.30   1.43  1.616E-02   636.97   7.170    PBC<MDA I131  
   656.79        4. 143.98   1.45  1.578E-02   657.76  94.640    PBC<MDA AG110M
   727.44        7. 102.80   1.51  1.465E-02   727.17   7.550    PBC<MDA BI212 
   747.77        4. 151.11   1.52  1.436E-02   747.16  34.000    PBC<MDA pm146 
   765.63        2. 412.78   1.54  1.410E-02   765.79  99.790    PBC<MDA NB95  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               766.41   0.294  2.411E+01 PA234M
   765.75        2. 311.68   1.54  1.409E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.021E+01 PA234M
   779.13        2. 286.93   1.55  1.392E-02   778.92  12.940    PBC<MDA EU152 
   804.13        9.  73.11   1.57  1.362E-02   801.95   8.690    PBC<MDA CS134 
   837.24        2. 288.75   1.60  1.321E-02   834.85  99.980    PBC<MDA MN54  
   844.95        3. 148.19   1.61  1.307E-02   846.77  99.935    PBC<MDA Co56  
   860.38        9.  76.59   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   883.72        3. 173.32   1.64  1.266E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  1.927E-01 AG110M
   883.98        3. 221.62   1.64  1.264E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  1.595E-01 AG110M
   899.94        1. 345.85   1.65  1.250E-02   898.04  93.700    PBC<MDA y88   
   911.10       29.  26.17   1.66  1.237E-02   911.07  29.000  4.547E+00 AC228 
   969.01       10.  73.47   1.71  1.180E-02   968.97  17.460    PBC<MDA AC228 
  1004.08        1. 451.33   1.74  1.148E-02  1004.77  18.010    PBC<MDA EU154 
  1006.23        4.  83.35   1.73  1.151E-02
  1047.79        3. 139.82   1.77  1.109E-02  1048.07  80.000    PBC<MDA Cs136 
                                              1050.36   1.560  1.053E+01 RH106 
  1048.22        3. 212.16   1.77  1.111E-02  1048.07  80.000    PBC<MDA Cs136 
                                              1050.36   1.560  8.350E+00 RH106 
  1062.89        1. 737.62   1.78  1.099E-02  1063.66  74.500    PBC<MDA BI207 
  1112.56        4. 154.25   1.82  1.061E-02  1112.07  13.644    PBC<MDA EU152 
  1120.56       28.  27.63   1.83  1.055E-02  1120.29  15.100  8.210E+00 BI214 
                                              1120.55  99.987  1.448E+00 Sc46  
                                              1121.30  34.900  4.152E+00 Ta182 
                                              1120.55  99.987  1.448E+00 Sc46  
                                              1121.30  34.900  4.152E+00 Ta182 
  1120.57       27.  29.43   1.83  1.055E-02  1120.29  15.100  7.910E+00 BI214 
                                              1120.55  99.987  1.403E+00 Sc46  
                                              1121.30  34.900  4.022E+00 Ta182 
  1120.87       35.  20.62   0.48  1.055E-02
  1238.69        5. 113.40   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
  1408.13        3. 145.98   2.05  8.829E-03  1408.00  21.005    PBC<MDA EU152 
  1460.60      248.   6.35   1.76  8.577E-03  1460.83  10.670  1.465E+02 K40   
  1690.74        2. 130.27   2.25  7.633E-03  1690.98  47.790    PBC<MDA SB124 
  1764.56       14.  31.14   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.64    74.77       122.        71. 1.841E+03   27.89   0.755  -        
   308.09    77.14       114.       121. 3.061E+03   17.35   0.958  -        
   849.15   212.50        12.        13. 3.783E+02   46.13   0.513  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.75    46.78        86.         2.     0.001    41.18   0.367s
 TH-227    203.88    51.06        96.       -11.    -0.006   130.77   0.893s
 TH-234    253.14    63.39       176.        13.     0.007    52.03   0.905s
 BA-133    321.93    80.60       160.       -20.    -0.011    90.89   0.922s
 EU-155    345.68    86.54        73.        19.     0.011    60.99   0.928D
 Cd-109    349.86    87.59        76.        44.     0.025    31.66   0.929s
 Nd-147    364.74    91.31       179.       -17.    -0.009   116.32   0.932s
 TH-234    369.63    92.54       168.         8.     0.005    44.66   0.934s
 AC-228    371.95    93.12        90.        93.     0.052    22.89   1.109s
 Gd-153    392.17    98.17        96.        -6.    -0.003   241.14   0.938s
 Np-239    395.81    99.08        83.        16.     0.009    86.38   0.940s
 EU-155    422.65   105.80        47.        42.     0.024    33.23   0.826 
 Np-239    433.30   108.47        44.        13.     0.007    79.57   0.946s
 EU-152    489.49   122.52        53.        21.     0.012    52.44   0.961s
 CO-57     489.46   122.52        52.        22.     0.012    51.51   0.962s
 EU-154    488.81   122.35        53.        15.     0.009    71.89   0.963s
 CE-144    533.98   133.65       103.       -11.    -0.006   136.59   0.973s
 HF-181    546.64   136.82        86.        13.     0.007   108.77   0.975s
 CO-57     546.54   136.80        86.        12.     0.007   108.90   0.975s
 Tc-99m    555.53   139.05        69.         4.     0.002   276.48   0.979s
 U-235     571.21   142.97        87.         8.     0.004   174.65   0.982s
 CE-141    586.08   146.69        80.        -4.    -0.002   353.26   0.984s
 Ba-140    644.55   161.32        45.        22.     0.012    47.06   1.000s
 U-235     654.12   163.71        89.       -12.    -0.007   115.41   1.001s
 CE-139    654.35   163.77        47.        -9.    -0.005   114.26   1.003s
 U-235     822.73   205.89        47.        12.     0.006    88.49   1.040s
 TH-229    842.15   210.75        56.         6.     0.003   173.54   1.045s
 TH-227    940.19   235.28       106.       -13.    -0.007   112.75   1.069s
 PB-212    953.60   238.63        74.       138.     0.077    10.63   1.071D
 RA-224    963.01   240.99       116.        27.     0.015    59.10   1.074D
 PB-214    967.05   242.00        58.        56.     0.031    21.63   1.074D
 EU-152    973.79   243.68       100.       -24.    -0.013    61.79   1.077s
 TH-227   1030.42   257.85        60.        -5.    -0.003   221.24   1.088s
 BI-210M  1063.18   266.04        38.         5.     0.003   186.76   1.097s
 TL-208   1114.36   278.85        30.        10.     0.006    82.29   1.107s
 Hg-203   1113.82   278.71        40.         6.     0.004   147.17   1.109s
 I-131    1137.06   284.52        56.        -5.    -0.003   211.52   1.114s
 PB-214   1178.53   294.90        39.       107.     0.059    13.73   1.258 
 Ir-192   1179.29   295.09        39.        93.     0.051    14.14   1.125s
 PB-212   1203.15   301.06        50.        -3.    -0.001   387.01   1.128s
 PA-231   1202.92   301.00        52.        -3.    -0.001   402.52   1.128s
 PA-233   1202.39   300.86        48.        -1.    -0.001   904.21   1.128s
 PA-231   1207.32   302.10        37.         1.     0.001   776.16   1.131s
 BA-133   1207.12   302.05        37.         1.     0.001   872.73   1.131s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  6
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   1224.06   306.29        35.        -6.    -0.003   153.39   1.133s
 Ir-192   1233.36   308.61        33.         8.     0.004   113.61   1.136s
 Ir-192   1264.04   316.29        35.         5.     0.003   171.90   1.143s
 CR-51    1280.17   320.32        38.        -4.    -0.002   248.92   1.147s
 La-140   1315.18   329.08        53.        -3.    -0.002   305.86   1.155s
 AC-228   1352.14   338.32        20.        34.     0.019    29.13   0.446s
 Cs-136   1365.91   341.77        43.        -5.    -0.003   197.94   1.165s
 HF-181   1383.77   346.23        31.         5.     0.003   171.08   1.170s
 PB-214   1406.41   351.90        41.       130.     0.072    11.14   0.638s
 BA-133   1423.76   356.24        51.        -7.    -0.004   154.39   1.180s
 I-131    1461.00   365.55        41.        -8.    -0.005   116.38   1.187s
 BA-133   1534.29   383.88        33.        -1.    -0.001   624.83   1.205s
 SN-113   1564.18   391.36        30.        -4.    -0.002   217.24   1.212s
 SB-125   1709.49   427.70        25.        -2.    -0.001   299.73   1.245s
 AG-108M  1733.43   433.69        29.        -5.    -0.003   165.92   1.250s
 SB-125   1851.26   463.15        25.         5.     0.003   137.72   1.277s
 Ir-192   1872.85   468.55        26.        -2.    -0.001   297.44   1.281s
 PM-144   1904.93   476.57        32.        -3.    -0.002   255.87   1.289s
 BE-7     1911.13   478.13        26.         1.     0.001   723.15   1.289s
 HF-181   1928.64   482.50        33.        -3.    -0.002   256.26   1.293s
 La-140   1947.13   487.13        28.        -2.    -0.001   374.85   1.298s
 RU-103   1988.69   497.52        23.         1.     0.001   607.37   1.307s
 RH-106   2047.60   512.25        72.         3.     0.002   440.39   1.320s
 Nd-147   2123.29   531.18        18.         4.     0.002   159.88   1.337s
 CS-134   2249.16   562.66        15.         6.     0.003    97.65   1.365s
 CS-134   2273.89   568.84        24.        -3.    -0.002   243.03   1.370s
 PA-234   2267.86   567.33        17.        -2.    -0.001   276.59   1.371s
 BI-207   2286.12   571.90        18.         5.     0.003   134.44   1.371s
 TL-208   2330.08   582.89        17.        52.     0.029    18.98   1.076s
 SB-125   2400.63   600.53        24.         3.     0.001   269.76   1.398s
 CS-134   2423.82   606.33        57.       -14.    -0.008    80.85   1.401s
 BI-214   2435.59   609.27        26.       147.     0.081     9.51   1.545s
 RU-103   2435.92   609.35        25.       140.     0.078     9.84   1.406s
 AG-108M  2449.95   612.86        30.        -2.    -0.001   438.21   1.410 
 PM-144   2474.86   619.09        25.        -2.    -0.001   358.32   1.413s
 RH-106   2485.16   621.67        18.         6.     0.003   113.37   1.416s
 SB-125   2537.18   634.67        14.         3.     0.002   184.03   1.428s
 I-131    2548.16   637.42        18.         3.     0.002   195.30   1.429s
 AG-110M  2625.65   656.79        12.         4.     0.002   143.98   1.447s
 CS-137   2647.38   662.23        25.        -5.    -0.003   160.48   1.451s
 PM-144   2784.95   696.62        30.        -4.    -0.002   217.50   1.480s
 NB-94    2817.17   704.67        18.        -1.     0.000   971.23   1.486s
 SB-124   2888.00   722.38        28.        -3.    -0.002   245.15   1.503s
 AG-108M  2888.39   722.48        29.        -3.    -0.002   259.49   1.503 
 ZR-95    2895.15   724.17        33.        -3.    -0.002   238.13   1.504s
 BI-212   2908.24   727.44        20.         7.     0.004   102.80   1.507s
 pm-146   2939.06   735.15        21.        -1.    -0.001   493.63   1.514s
 pm-146   2989.55   747.77        13.         4.     0.002   151.11   1.523s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95    3018.52   755.01        17.        -3.    -0.002   216.74   1.532s
 AG-110M  3054.35   763.97        31.        -7.    -0.004   123.17   1.538s
 NB-95    3061.00   765.63        27.         2.     0.001   412.78   1.539s
 PA-234M  3061.46   765.75        24.         2.     0.001   311.68   1.540s
 EU-152   3115.00   779.13        14.         2.     0.001   286.93   1.550s
 CS-134   3214.98   804.13        17.         9.     0.005    73.11   1.570s
 La-140   3261.76   815.82        19.        -3.    -0.002   226.30   1.581s
 Cs-136   3273.06   818.64        19.        -1.    -0.001   494.87   1.583s
 MN-54    3347.46   837.24        10.         2.     0.001   288.75   1.597s
 Co-56    3378.32   844.95         9.         3.     0.002   148.19   1.607s
 TL-208   3440.02   860.38        21.         9.     0.005    76.59   1.618 
 NB-94    3471.91   868.35        13.        -3.    -0.002   193.34   1.627s
 PA-234   3533.43   883.72        14.         3.     0.002   173.32   1.637s
 AG-110M  3534.45   883.98        16.         3.     0.001   221.62   1.638s
 y-88     3598.29   899.94        13.         1.     0.001   345.85   1.649s
 AC-228   3642.96   911.10        15.        29.     0.016    26.17   1.660s
 AG-110M  3743.13   936.14        28.        -4.    -0.002   181.32   1.682s
 AC-228   3874.67   969.01        23.        10.     0.006    73.47   1.707s
 EU-154   3988.56   997.48        15.        -2.    -0.001   258.01   1.729s
 PA-234M  4023.58  1006.23         4.         4.     0.002    83.35   1.733s
 EU-154   4015.00  1004.08        16.         1.     0.001   451.33   1.736s
 Cs-136   4191.60  1048.22        14.         3.     0.001   212.16   1.771s
 RH-106   4189.87  1047.79         9.         3.     0.002   139.82   1.772s
 BI-207   4250.30  1062.89        16.         1.     0.000   737.62   1.783s
 FE-59    4395.11  1099.07        22.        -2.    -0.001   333.85   1.811s
 EU-152   4449.09  1112.56        17.         4.     0.002   154.25   1.821s
 ZN-65    4466.49  1116.91        43.        -8.    -0.005   117.16   1.824s
 BI-214   4482.34  1120.87         9.        35.     0.020    20.62   0.478s
 Sc-46    4481.08  1120.56        15.        28.     0.015    27.63   1.828s
 Ta-182   4481.14  1120.57        17.        27.     0.015    29.43   1.828s
 Ta-182   4769.86  1192.71        20.        -7.    -0.004    99.29   1.881s
 Co-56    4953.90  1238.69        16.         5.     0.003   113.40   1.919s
 NA-22    5102.04  1275.70        22.        -3.    -0.002   232.46   1.946s
 EU-154   5102.03  1275.70        22.        -3.    -0.002   232.46   1.946s
 CO-60    5327.53  1332.04        15.        -1.    -0.001   522.06   1.990s
 AG-110M  5532.61  1383.27        12.        -1.    -0.001   439.47   2.029s
 EU-152   5632.16  1408.13         9.         3.     0.002   145.98   2.046s
 K-40     5842.22  1460.60         7.       241.     0.134     6.35   1.759 
 SB-124   6763.78  1690.74         4.         2.     0.001   130.27   2.247s
 BI-214   7059.41  1764.56        11.        14.     0.008    31.14   2.297s
 Co-56    7076.42  1768.80        20.        -8.    -0.004    92.68   2.302s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.6847E-01                                      5.31E+01             
                           477.60 2.685E-01 ?(  7.055E+00 7.23E+02 1.05E+01 G  
 
NA-22    C  -1.7150E-01                                      9.50E+02             
                          1274.53-1.715E-01 ?(  1.430E+00 2.32E+02 9.99E+01 G  
 
K-40     N   1.4653E+02                                      4.66E+11             
                          1460.83 1.465E+02  (P 8.951E+00 6.35E+00 1.07E+01 G  
 
Sc-46    F   7.2104E-01                                      8.38E+01             
                           889.28-6.427E-03 %(  7.089E-01 2.80E+03 1.00E+02 G  
                          1120.55 1.448E+00  (  1.097E+00 2.76E+01 1.00E+02 G  
 
CR-51    F  -7.6300E-01                                      2.77E+01             
                           320.08-7.630E-01 ?(  6.691E+00 2.49E+02 9.94E+00 G  
 
MN-54    C   6.7280E-02                                      3.12E+02             
                           834.85 6.728E-02 ?(  7.297E-01 2.89E+02 1.00E+02 G  
 
FE-59    F  -1.8491E-01                                      4.45E+01             
                          1099.25-1.849E-01 ?(  2.237E+00 3.34E+02 5.65E+01 G  
                          1291.60-2.997E-03 %   2.730E+00 2.39E+04 4.32E+01 G  
 
Co-56    C   2.6555E-01                                      7.73E+01             
                           846.77 1.331E-01 ?(  7.159E-01 1.48E+02 9.99E+01 G  
                          1238.28 4.659E-01 ?(  1.845E+00 1.13E+02 6.61E+01 G  
                          1037.84 0.000E+00 -   8.578E+00 1.00E+03 1.41E+01 G  
                          1771.35-3.667E+00 +   1.162E+01 9.27E+01 1.55E+01  A 
 
CO-57    C   4.4030E-01                                      2.72E+02             
                           122.06 3.119E-01 *(  5.202E-01 5.15E+01 8.56E+01 G  
                           136.47 1.470E+00 &(  5.412E+00 1.09E+02 1.07E+01 G  
 
CO-60    F  -6.4337E-02                                      1.93E+03             
                          1332.50-6.434E-02 ?(  1.251E+00 5.22E+02 1.00E+02 G  
                          1173.24 1.043E-02 %   8.475E-01 2.05E+03 9.99E+01 G  
 
ZN-65    F  -8.5461E-01                                      2.44E+02             
                          1115.55-8.546E-01 ?(  3.431E+00 1.17E+02 5.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I  -2.3682E-02                                      7.41E+06             
                           702.63-2.368E-02 ?(  8.538E-01 9.71E+02 9.79E+01 G  
                           871.10-1.222E-01 +   8.583E-01 1.93E+02 9.99E+01 G  
 
ZR-95    I  -2.0052E-01                                      6.40E+01             
                           756.73-2.005E-01 ?(  1.571E+00 2.17E+02 5.45E+01 G  
                           724.20-2.976E-01 &   2.507E+00 2.38E+02 4.42E+01 G  
 
NB-95    I   7.1000E-02                                      6.40E+01             
                           765.79 7.100E-02 ?(  1.057E+00 4.13E+02 9.98E+01 G  
 
RU-103   I   3.5734E-02                                      3.93E+01             
                           497.05 3.573E-02 &(  7.922E-01 6.07E+02 9.09E+01 G  
                           610.30 8.128E+01 ?   1.512E+01 9.84E+00 5.75E+00 GA 
 
RH-106   I   3.1045E+00                                      3.74E+02             
                           621.92 1.937E+00 ?(  7.646E+00 1.13E+02 9.93E+00 G  
                          1050.36 1.053E+01 ?(  5.329E+01 1.40E+02 1.56E+00 G  
                           511.86 4.028E-01 -   6.188E+00 4.40E+02 2.00E+01 GA 
 
AG-108M  C  -1.3860E-01                                      1.53E+05             
                           433.94-1.386E-01 ?(  8.066E-01 1.66E+02 9.05E+01 G  
                           722.94-1.253E-01 +   1.157E+00 2.59E+02 9.08E+01 G  
                           614.28-6.633E-02 +   1.045E+00 4.38E+02 8.98E+01 G  
 
AG-110M  F   1.4610E-01                                      2.50E+02             
                           884.68 1.595E-01 ?(  1.282E+00 2.22E+02 7.27E+01 G  
                           657.76 1.358E-01 &(  7.012E-01 1.44E+02 9.46E+01 G  
                           937.49-5.679E-01 +   3.632E+00 1.81E+02 3.44E+01 G  
                          1384.30-2.865E-01 +   4.744E+00 4.39E+02 2.43E+01 G  
                           763.94-1.197E+00 +   5.093E+00 1.23E+02 2.23E+01 G  
 
SN-113   F  -1.3945E-01                                      1.15E+02             
                           391.69-1.395E-01 ?(  1.072E+00 2.17E+02 6.40E+01 G  
 
SB-124   F   1.1889E-01                                      6.02E+01             
                           602.73 0.000E+00  (  8.750E-01 1.00E+03 9.83E+01 G  
                          1690.98 3.633E-01 ?(  1.766E+00 1.30E+02 4.78E+01 G  
                           722.79-1.099E+00 +   9.588E+00 2.45E+02 1.08E+01 G  
 
SB-125   I   3.9587E-01                                      1.01E+03             
                           427.88-2.099E-01 ?(  2.260E+00 3.00E+02 2.96E+01 G  
                           600.50 4.870E-01 &(  4.714E+00 2.70E+02 1.79E+01 G  
                           635.89 9.091E-01 ?(  6.057E+00 1.84E+02 1.13E+01 G  
                           463.37 1.399E+00 &(  6.733E+00 1.38E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 10
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I  -8.5708E-02                                      8.02E+00             
                           364.48-2.293E-01 ?(  9.150E-01 1.16E+02 8.17E+01 G  
                           284.30-1.619E+00 +   1.189E+01 2.12E+02 6.14E+00 G  
                           636.97 1.551E+00 &(  1.087E+01 1.95E+02 7.17E+00 G  
 
Gd-153   F  -2.4336E-01                                      2.42E+02             
                            97.50-2.434E-01 ?(  2.018E+00 2.41E+02 3.00E+01 G  
                           103.20-7.576E-02 %   3.513E+00 1.35E+03 2.18E+01 G  
 
Tc-99m   I   6.3215E-02                                      2.51E-01             
                           140.51 6.322E-02 ?(  6.068E-01 2.76E+02 8.93E+01 G  
 
BA-133   F  -2.4650E-01                                      3.85E+03             
                           356.00-2.465E-01 ?(  1.313E+00 1.54E+02 6.20E+01 G  
                           302.85 1.092E-01 +   3.420E+00 8.73E+02 1.83E+01 G  
                           383.84-3.507E-01 +   7.875E+00 6.25E+02 8.94E+00 GA 
                            80.99-8.081E-01 +   2.455E+00 9.09E+01 3.41E+01 GA 
 
CS-134   I   8.2783E-02                                      7.54E+02             
                           604.71-4.756E-01 ?(  1.288E+00 8.09E+01 9.76E+01 G  
                           795.87 5.790E-03 %   1.066E+00 4.92E+03 8.55E+01 G  
                           569.32-6.062E-01 +   5.271E+00 2.43E+02 1.54E+01 G  
                           801.95 4.206E+00 ?(  1.028E+01 7.31E+01 8.69E+00 G  
                           563.24 2.321E+00  (  7.822E+00 9.77E+01 8.35E+00 G  
 
CS-137   I  -1.9024E-01                                      1.10E+04             
                           661.66-1.902E-01 ?(  1.075E+00 1.60E+02 8.52E+01 G  
 
CE-139   F  -1.5159E-01                                      1.38E+02             
                           165.85-1.516E-01 ?(  5.917E-01 1.14E+02 7.99E+01 G  
 
Ba-140   I   1.0003E+00                                      1.28E+01             
                           537.26 0.000E+00 ?(  3.352E+00 1.00E+03 2.44E+01 G  
                           162.66 4.923E+00 ?(  7.417E+00 4.71E+01 6.22E+00 G  
                           304.85-2.678E+00 +   1.430E+01 1.53E+02 4.29E+00 G  
 
CE-141   I  -9.6484E-02                                      3.25E+01             
                           145.44-9.648E-02 ?(  1.183E+00 3.53E+02 4.82E+01 G  
 
CE-144   I  -1.2137E+00                                      2.85E+02             
                           133.54-1.214E+00 ?(  5.630E+00 1.37E+02 1.11E+01 G  
 
PM-144   C  -1.3581E-01                                      3.63E+02             
                           696.54-1.358E-01 ?(  1.045E+00 2.18E+02 9.90E+01 G  
                           618.06-6.800E-02 &   8.791E-01 3.58E+02 9.91E+01 G  
                           476.81-2.132E-01 +   1.934E+00 2.56E+02 4.20E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   6.8436E-01                                      4.94E+03             
                           344.29 3.499E-02 %(  2.448E+00 1.93E+03 2.65E+01 G  
                          1112.07 1.534E+00 ?(  8.417E+00 1.54E+02 1.36E+01 G  
                           121.78 9.220E-01 &(  1.568E+00 5.24E+01 2.86E+01 G  
                           778.92 5.931E-01 &(  6.264E+00 2.87E+02 1.29E+01 G  
                           964.11 6.610E-02 %   7.503E+00 3.05E+03 1.46E+01 G  
                           244.69-5.605E+00 +   1.140E+01 6.18E+01 7.58E+00 G  
                          1408.00 9.346E-01 ?   4.956E+00 1.46E+02 2.10E+01 GA 
 
EU-154   I   3.3550E-01                                      3.14E+03             
                           873.23-9.197E-02 %(  6.208E+00 1.74E+03 1.23E+01 G  
                           123.10 4.622E-01  (  1.105E+00 7.19E+01 4.08E+01 G  
                          1274.54-4.871E-01 +   4.060E+00 2.32E+02 3.52E+01 G  
                           723.36 0.000E+00 &   6.856E+00 1.00E+03 2.02E+01 G  
                          1004.77 3.399E-01 ?(  5.684E+00 4.51E+02 1.80E+01 G  
                           996.33-9.836E-01 +   9.297E+00 2.58E+02 1.06E+01 G  
 
EU-155   I   2.4563E+00                                      1.81E+03             
                           105.31 2.456E+00  (  2.004E+00 3.32E+01 2.12E+01 G  
                            86.54 8.291E-01 }   1.809E+00 6.10E+01 3.07E+01 G  
 
HF-181   F   1.6836E-01                                      4.24E+01             
                           482.00-1.140E-01 ?(  1.035E+00 2.56E+02 8.05E+01 G  
                           133.02 2.895E-02 %   1.357E+00 1.34E+03 4.33E+01 G  
                           345.83 6.998E-01 ?(  4.200E+00 1.71E+02 1.51E+01 G  
                           136.30 2.685E+00 &(  9.874E+00 1.09E+02 5.85E+00 G  
 
Ta-182   F   4.0224E+00                                      1.14E+02             
                          1121.30 4.022E+00 ?(  3.346E+00 2.94E+01 3.49E+01 G  
                          1221.41-4.570E-02 %   4.628E+00 2.71E+03 2.70E+01 G  
                          1189.05-2.340E+00 -   7.989E+00 9.93E+01 1.62E+01 G  
 
Hg-203   F   1.4931E-01                                      4.66E+01             
                           279.20 1.493E-01 ?(  7.610E-01 1.47E+02 8.15E+01 G  
 
TL-208   N   2.1910E+00                                      6.98E+02             
                           583.02 1.966E+00 @(P 8.459E-01 1.90E+01 8.45E+01 G  
                           277.28 3.087E+00 &(  8.560E+00 8.23E+01 6.31E+00 G  
                           860.56 3.269E+00  (  8.407E+00 7.66E+01 1.24E+01 G  
 
pm-146   C   4.0974E-01                                      2.02E+03             
                           747.16 4.097E-01 &(  2.220E+00 1.51E+02 3.40E+01 G  
                           735.72-2.291E-01 +   4.130E+00 4.94E+02 2.25E+01 G  
                           453.88-1.893E-02 %   9.785E-01 1.40E+03 6.50E+01 G  

Page 296 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 12
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   7.0646E-02                                      1.07E+02             
                           898.04 7.065E-02 &(  9.107E-01 3.46E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   5.778E-01 1.00E+03 9.92E+01 G  
 
Cd-109   F   1.5203E+01                                      4.53E+02             
                            88.04 1.520E+01 ?(  1.489E+01 3.17E+01 3.79E+00 G  
 
PB-210   N   1.2380E+00                                      8.14E+03             
                            46.54 1.238E+00  (P 2.691E+01 4.12E+01 4.25E+00 G  
 
PB-212   N   5.4893E+00                                      6.98E+02             
                           238.63 5.489E+00  (P 1.708E+00 1.06E+01 4.33E+01 G  
                           300.03-1.604E+00 -   2.186E+01 3.87E+02 3.28E+00 GA 
 
PB-214   N   7.7825E+00                                      5.84E+05             
                           351.93 7.783E+00  (P 1.945E+00 1.11E+01 3.76E+01 G  
                           295.09 1.104E+01 + P 3.286E+00 1.37E+01 1.93E+01 G  
                           242.00 1.309E+01 + P 8.968E+00 2.16E+01 7.43E+00 GA 
 
BI-207   C   1.1096E-01                                      1.18E+04             
                           569.70 1.554E-01 ?(  7.353E-01 1.34E+02 9.77E+01 G  
                          1063.66 5.265E-02 ?(  1.448E+00 7.38E+02 7.45E+01 G  
 
BI-212   N   3.3622E+00                                      6.98E+02             
                           727.17 3.362E+00 &(  1.191E+01 1.03E+02 7.55E+00 G  
                           785.42 4.574E-01 %   6.569E+01 3.80E+03 1.28E+00 GA 
 
BI-214   N   1.1022E+01                                      5.84E+05             
                           609.31 1.059E+01 *(P 1.921E+00 9.51E+00 4.61E+01 G  
                          1120.29 1.233E+01  (P 5.715E+00 2.06E+01 1.51E+01 G  
                          1764.49 6.994E+00 - P 8.989E+00 3.11E+01 1.54E+01 G  
 
BI-210M  T   1.7811E-01                                      1.10E+09             
                           265.83 1.781E-01 &(  1.163E+00 1.87E+02 5.00E+01 G  
                           304.90-2.270E-02 %   2.078E+00 2.52E+03 2.80E+01 G  
 
RA-224   N   1.1532E+01                                      6.98E+02             
                           240.99 1.153E+01  (  2.239E+01 5.91E+01 4.10E+00 G  
 
AC-228   N   5.0030E+00                                      2.10E+03             
                           911.07 4.547E+00 ?(  3.200E+00 2.62E+01 2.90E+01 G  
                           968.97 2.737E+00 -   6.723E+00 7.35E+01 1.75E+01 G  
                           338.32 6.105E+00  (  4.244E+00 2.91E+01 1.20E+01 G  
                            93.35 2.120E+01 +   1.070E+01 2.29E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 13
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -1.8515E+00                                      7.95E+03             
                           235.97-1.851E+00 ?(  7.050E+00 1.13E+02 1.23E+01 G  
                            50.14-3.028E+00 &   1.345E+01 1.31E+02 8.00E+00 G  
                           256.24-1.309E+00 &   1.005E+01 2.21E+02 7.00E+00 G  
 
TH-229   N   1.6485E+00                                      2.68E+06             
                           193.51 4.983E-01 %(  1.763E+01 1.02E+03 4.40E+00 G  
                           210.85 3.341E+00 &(  2.003E+01 1.74E+02 2.99E+00 G  
 
TH-234   N   3.4235E+00                                      1.63E+12             
                            63.29 5.718E+00  (P 2.816E+01 5.20E+01 3.81E+00 G  
                            92.59 1.858E+00 *(P 1.436E+01 4.47E+01 5.58E+00 G  
 
PA-231   N   7.8096E-01                                      1.20E+07             
                           302.65 7.810E-01 ?(  2.173E+01 7.76E+02 2.88E+00 G  
                           300.07-2.108E+00 +   2.985E+01 4.03E+02 2.46E+00 G  
 
PA-233   C   1.5134E-03                                      7.82E+08             
                           312.01 1.513E-03 &(  1.668E+00 3.03E+04 3.60E+01 G  
                           300.18-3.526E-01 &   1.133E+01 9.04E+02 6.20E+00 G  
 
PA-234   N   3.4109E-01                                      1.63E+12             
                           131.29 0.000E+00 &(  3.958E+00 1.00E+03 1.80E+01 G  
                           946.02 0.000E+00 ?(  5.851E+00 1.00E+03 1.34E+01 G  
                           569.47-8.292E-01 +   8.370E+00 2.77E+02 8.20E+00 G  
                           883.24 1.457E+00 ?(  9.112E+00 1.73E+02 9.60E+00 G  
                           880.53 0.000E+00 -   5.378E+00 1.00E+03 6.00E+00 GA 
 
PA-234M  N   2.5827E+01                                      1.63E+12             
                          1001.00 2.429E+01 ?(  6.975E+01 8.34E+01 8.37E-01 G  
                           766.41 3.021E+01 ?(  3.394E+02 3.12E+02 2.94E-01 G  
 
U-235    N   1.7559E+00                                      2.57E+11             
                           143.79 9.018E-01 ?(  5.395E+00 1.75E+02 1.10E+01 G  
                           205.33 3.624E+00 &(  1.082E+01 8.85E+01 5.01E+00 G  
                           163.38-3.220E+00 +   1.258E+01 1.15E+02 5.08E+00 G  
 
AM-241   T  -6.3396E-02                                      1.58E+05             
                            59.54-6.340E-02 &(  3.129E+00 1.44E+03 3.59E+01 G  
 
Np-237   F   2.2975E-01                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 2.298E-01 }(  4.736E+00 9.31E+03 1.31E+01 G  
 
Ir-192   F   1.4146E+00                                      7.40E+01             
                           316.49 1.204E-01 ?(  7.236E-01 1.72E+02 8.70E+01 G  
                           468.06-1.308E-01 +   1.396E+00 2.97E+02 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 14
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44 4.906E-01 &(  1.916E+00 1.14E+02 3.18E+01 G  
                           295.95 6.122E+00 ?(  2.114E+00 1.41E+01 3.02E+01 G  
 
Cs-136   F   4.3202E-02                                      1.30E+01             
                           818.50-5.229E-02 ?(  9.511E-01 4.95E+02 1.00E+02 G  
                          1048.07 1.626E-01 ?(  1.256E+00 2.12E+02 8.00E+01 G  
                           340.57-2.265E-01 +   1.565E+00 1.98E+02 4.69E+01 G  
 
Np-239   T   6.8130E-01                                      2.36E+00             
                           103.70-6.881E-02 %   2.695E+00 1.13E+03 2.40E+01 X  
                           106.13 6.813E-01 ?(  1.817E+00 7.96E+01 2.27E+01 G  
                            99.50 1.292E+00 ?   3.739E+00 8.64E+01 1.50E+01 X  
 
Nd-147       9.2377E-01                                      1.11E+01             
                           531.00 9.238E-01 ?(  5.250E+00 1.60E+02 1.30E+01 G  
                            91.10-7.530E-01 +   2.944E+00 1.16E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 15
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      51.06        96.       -11.    -0.006   130.77  -3.028E+00   
 TH-234      63.39       176.        13.     0.007    52.03   5.718E+00  P
 BA-133      80.60       160.       -20.    -0.011    90.89  -8.081E-01   
 Cd-109      87.59        76.        44.     0.025    31.66   1.520E+01   
 Nd-147      91.31       179.       -17.    -0.009   116.32  -7.530E-01   
 TH-234      92.54       168.         8.     0.005    44.66   1.858E+00  P
 Gd-153      98.17        96.        -6.    -0.003   241.14  -2.434E-01   
 Np-239      99.08        83.        16.     0.009    86.38   1.292E+00   
 Np-239     108.47        44.        13.     0.007    79.57   6.813E-01   
 EU-152     122.52        53.        21.     0.012    52.44   9.220E-01   
 CO-57      122.52        52.        22.     0.012    51.51   3.119E-01   
 EU-154     122.35        53.        15.     0.009    71.89   4.622E-01   
 CE-144     133.65       103.       -11.    -0.006   136.59  -1.214E+00   
 HF-181     136.82        86.        13.     0.007   108.77   2.685E+00   
 CO-57      136.80        86.        12.     0.007   108.90   1.470E+00   
 Tc-99m     139.05        69.         4.     0.002   276.48   6.322E-02   
 U-235      142.97        87.         8.     0.004   174.65   9.018E-01   
 CE-141     146.69        80.        -4.    -0.002   353.26  -9.648E-02   
 Ba-140     161.32        45.        22.     0.012    47.06   4.923E+00   
 U-235      163.71        89.       -12.    -0.007   115.41  -3.220E+00   
 CE-139     163.77        47.        -9.    -0.005   114.26  -1.516E-01   
 U-235      205.89        47.        12.     0.006    88.49   3.624E+00   
 TH-229     210.75        56.         6.     0.003   173.54   3.341E+00   
 TH-227     235.28       106.       -13.    -0.007   112.75  -1.851E+00   
 EU-152     243.68       100.       -24.    -0.013    61.79  -5.605E+00   
 TH-227     257.85        60.        -5.    -0.003   221.24  -1.309E+00   
 BI-210M    266.04        38.         5.     0.003   186.76   1.781E-01   
 Hg-203     278.71        40.         6.     0.004   147.17   1.493E-01   
 I-131      284.52        56.        -5.    -0.003   211.52  -1.619E+00   
 Ir-192     295.09        39.        93.     0.051    14.14   6.122E+00   
 PA-231     301.00        52.        -3.    -0.001   402.52  -2.108E+00   
 PA-233     300.86        48.        -1.    -0.001   904.21  -3.526E-01   
 PA-231     302.10        37.         1.     0.001   776.16   7.810E-01   
 BA-133     302.05        37.         1.     0.001   872.73   1.092E-01   
 Ba-140     306.29        35.        -6.    -0.003   153.39  -2.678E+00   
 Ir-192     308.61        33.         8.     0.004   113.61   4.906E-01   
 Ir-192     316.29        35.         5.     0.003   171.90   1.204E-01   
 CR-51      320.32        38.        -4.    -0.002   248.92  -7.630E-01   
 La-140     329.08        53.        -3.    -0.002   305.86  -3.620E-01   
 Cs-136     341.77        43.        -5.    -0.003   197.94  -2.265E-01   
 HF-181     346.23        31.         5.     0.003   171.08   6.998E-01   
 BA-133     356.24        51.        -7.    -0.004   154.39  -2.465E-01   
 I-131      365.55        41.        -8.    -0.005   116.38  -2.293E-01   
 BA-133     383.88        33.        -1.    -0.001   624.83  -3.507E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 16
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113     391.36        30.        -4.    -0.002   217.24  -1.395E-01   
 SB-125     427.70        25.        -2.    -0.001   299.73  -2.099E-01   
 AG-108M    433.69        29.        -5.    -0.003   165.92  -1.386E-01   
 SB-125     463.15        25.         5.     0.003   137.72   1.399E+00   
 Ir-192     468.55        26.        -2.    -0.001   297.44  -1.308E-01   
 PM-144     476.57        32.        -3.    -0.002   255.87  -2.132E-01   
 BE-7       478.13        26.         1.     0.001   723.15   2.685E-01   
 HF-181     482.50        33.        -3.    -0.002   256.26  -1.140E-01   
 La-140     487.13        28.        -2.    -0.001   374.85  -1.273E-01   
 RU-103     497.52        23.         1.     0.001   607.37   3.573E-02   
 RH-106     512.25        72.         3.     0.002   440.39   4.028E-01   
 Nd-147     531.18        18.         4.     0.002   159.88   9.238E-01   
 CS-134     562.66        15.         6.     0.003    97.65   2.321E+00   
 CS-134     568.84        24.        -3.    -0.002   243.03  -6.062E-01   
 PA-234     567.33        17.        -2.    -0.001   276.59  -8.292E-01   
 BI-207     571.90        18.         5.     0.003   134.44   1.554E-01   
 SB-125     600.53        24.         3.     0.001   269.76   4.870E-01   
 CS-134     606.33        57.       -14.    -0.008    80.85  -4.756E-01   
 RU-103     609.35        25.       140.     0.078     9.84   8.128E+01   
 AG-108M    612.86        30.        -2.    -0.001   438.21  -6.633E-02   
 PM-144     619.09        25.        -2.    -0.001   358.32  -6.800E-02   
 RH-106     621.67        18.         6.     0.003   113.37   1.937E+00   
 SB-125     634.67        14.         3.     0.002   184.03   9.091E-01   
 I-131      637.42        18.         3.     0.002   195.30   1.551E+00   
 AG-110M    656.79        12.         4.     0.002   143.98   1.358E-01   
 CS-137     662.23        25.        -5.    -0.003   160.48  -1.902E-01   
 PM-144     696.62        30.        -4.    -0.002   217.50  -1.358E-01   
 NB-94      704.67        18.        -1.     0.000   971.23  -2.368E-02   
 SB-124     722.38        28.        -3.    -0.002   245.15  -1.099E+00   
 AG-108M    722.48        29.        -3.    -0.002   259.49  -1.253E-01   
 ZR-95      724.17        33.        -3.    -0.002   238.13  -2.976E-01   
 BI-212     727.44        20.         7.     0.004   102.80   3.362E+00   
 pm-146     735.15        21.        -1.    -0.001   493.63  -2.291E-01   
 pm-146     747.77        13.         4.     0.002   151.11   4.097E-01   
 ZR-95      755.01        17.        -3.    -0.002   216.74  -2.005E-01   
 AG-110M    763.97        31.        -7.    -0.004   123.17  -1.197E+00   
 NB-95      765.63        27.         2.     0.001   412.78   7.100E-02   
 PA-234M    765.75        24.         2.     0.001   311.68   3.021E+01   
 EU-152     779.13        14.         2.     0.001   286.93   5.931E-01   
 CS-134     804.13        17.         9.     0.005    73.11   4.206E+00   
 La-140     815.82        19.        -3.    -0.002   226.30  -5.023E-01   
 Cs-136     818.64        19.        -1.    -0.001   494.87  -5.229E-02   
 MN-54      837.24        10.         2.     0.001   288.75   6.728E-02   
 Co-56      844.95         9.         3.     0.002   148.19   1.331E-01   
 NB-94      868.35        13.        -3.    -0.002   193.34  -1.222E-01   
 PA-234     883.72        14.         3.     0.002   173.32   1.457E+00   
 AG-110M    883.98        16.         3.     0.001   221.62   1.595E-01   
 y-88       899.94        13.         1.     0.001   345.85   7.065E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 17
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    936.14        28.        -4.    -0.002   181.32  -5.679E-01   
 EU-154     997.48        15.        -2.    -0.001   258.01  -9.836E-01   
 PA-234M   1006.23         4.         4.     0.002    83.35   2.429E+01   
 EU-154    1004.08        16.         1.     0.001   451.33   3.399E-01   
 Cs-136    1048.22        14.         3.     0.001   212.16   1.626E-01   
 RH-106    1047.79         9.         3.     0.002   139.82   1.053E+01   
 BI-207    1062.89        16.         1.     0.000   737.62   5.265E-02   
 FE-59     1099.07        22.        -2.    -0.001   333.85  -1.849E-01   
 EU-152    1112.56        17.         4.     0.002   154.25   1.534E+00   
 ZN-65     1116.91        43.        -8.    -0.005   117.16  -8.546E-01   
 Sc-46     1120.56        15.        28.     0.015    27.63   1.448E+00   
 Ta-182    1120.57        17.        27.     0.015    29.43   4.022E+00   
 Ta-182    1192.71        20.        -7.    -0.004    99.29  -2.340E+00   
 Co-56     1238.69        16.         5.     0.003   113.40   4.659E-01   
 NA-22     1275.70        22.        -3.    -0.002   232.46  -1.715E-01   
 EU-154    1275.70        22.        -3.    -0.002   232.46  -4.871E-01   
 CO-60     1332.04        15.        -1.    -0.001   522.06  -6.434E-02   
 AG-110M   1383.27        12.        -1.    -0.001   439.47  -2.865E-01   
 EU-152    1408.13         9.         3.     0.002   145.98   9.346E-01   
 SB-124    1690.74         4.         2.     0.001   130.27   3.633E-01   
 Co-56     1768.80        20.        -8.    -0.004    92.68  -3.667E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.6847E-01    2.6847E-01    7.232E+02%                7.06E+00
 NA-22  #A   -1.7150E-01   -1.7150E-01    2.325E+02%                1.43E+00
 K-40         1.4653E+02    1.4653E+02    6.525E+00%                8.95E+00
 Sc-46  #C    7.2103E-01    7.2104E-01    2.763E+01%                7.09E-01
 CR-51  #A   -7.6299E-01   -7.6300E-01    2.489E+02%                6.69E+00
 MN-54  #A    6.7280E-02    6.7280E-02    2.888E+02%                7.30E-01
 FE-59  #A   -1.8491E-01   -1.8491E-01    3.339E+02%                2.24E+00
 Co-56  #A    2.6555E-01    2.6555E-01    9.330E+01%                7.16E-01
 CO-57  #A    4.4030E-01    4.4030E-01    5.151E+01%                5.20E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.54E-01
 CO-60  #A   -6.4337E-02   -6.4337E-02    5.221E+02%                1.25E+00
 ZN-65  #A   -8.5461E-01   -8.5461E-01    1.172E+02%                3.43E+00
 NB-94  #A   -2.3682E-02   -2.3682E-02    9.712E+02%                8.54E-01
 ZR-95  #A   -2.0052E-01   -2.0052E-01    2.167E+02%                1.57E+00
 NB-95  #A    7.0999E-02    7.1000E-02    4.128E+02%                1.06E+00
 RU-103 #A    3.5734E-02    3.5734E-02    6.074E+02%                7.92E-01
 RH-106 #A    3.1044E+00    3.1045E+00    9.000E+01%                7.65E+00
 AG-108M#A   -1.3860E-01   -1.3860E-01    1.659E+02%                8.07E-01
 AG-110M#A    1.4610E-01    1.4610E-01    1.321E+02%                1.28E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 18
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 SN-113 #A   -1.3945E-01   -1.3945E-01    2.172E+02%                1.07E+00
 SB-124 #A    1.1889E-01    1.1889E-01    1.303E+02%                8.75E-01
 SB-125 #A    3.9587E-01    3.9587E-01    1.160E+02%                2.26E+00
 I-131  #A   -8.5702E-02   -8.5708E-02    1.137E+02%                9.15E-01
 Gd-153 #A   -2.4336E-01   -2.4336E-01    2.411E+02%                2.02E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.31E+01
 Tc-99m #A    6.3068E-02    6.3215E-02    2.765E+02%                6.07E-01
 BA-133 #A   -2.4650E-01   -2.4650E-01    1.544E+02%                1.31E+00
 CS-134 #A    8.2783E-02    8.2783E-02    4.878E+01%                1.29E+00
 CS-137 #A   -1.9024E-01   -1.9024E-01    1.605E+02%                1.07E+00
 CE-139 #A   -1.5159E-01   -1.5159E-01    1.143E+02%                5.92E-01
 Ba-140 #A    1.0003E+00    1.0003E+00    4.706E+01%                3.35E+00
 La-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.28E+00
 CE-141 #A   -9.6483E-02   -9.6484E-02    3.533E+02%                1.18E+00
 CE-144 #A   -1.2137E+00   -1.2137E+00    1.366E+02%                5.63E+00
 PM-144 #A   -1.3581E-01   -1.3581E-01    2.175E+02%                1.05E+00
 EU-152 #A    6.8436E-01    6.8436E-01    5.244E+01%                2.45E+00
 EU-154 #A    3.3550E-01    3.3550E-01    7.189E+01%                6.21E+00
 EU-155       2.4563E+00    2.4563E+00    3.323E+01%                2.00E+00
 HF-181 #A    1.6836E-01    1.6836E-01    1.088E+02%                1.03E+00
 Ta-182 #     4.0224E+00    4.0224E+00    2.943E+01%                3.35E+00
 Hg-203 #A    1.4931E-01    1.4931E-01    1.472E+02%                7.61E-01
 TL-208       2.1910E+00    2.1910E+00    2.099E+01%                8.46E-01
 pm-146 #A    4.0974E-01    4.0974E-01    1.511E+02%                2.22E+00
 y-88   #A    7.0646E-02    7.0646E-02    3.459E+02%                9.11E-01
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                1.10E+04
 Cd-109 #     1.5203E+01    1.5203E+01    3.166E+01%                1.49E+01
 PB-210  A    1.2380E+00    1.2380E+00    6.632E+02%                2.69E+01
 PB-212       5.4893E+00    5.4893E+00    1.192E+01%                1.71E+00
 PB-214       7.7825E+00    7.7825E+00    1.213E+01%                1.94E+00
 BI-207 #A    1.1096E-01    1.1096E-01    1.344E+02%                7.35E-01
 BI-212 #A    3.3621E+00    3.3622E+00    1.028E+02%                1.19E+01
 BI-214       1.1022E+01    1.1022E+01    1.027E+01%                1.92E+00
 BI-210M#A    1.7811E-01    1.7811E-01    1.868E+02%                1.16E+00
 RA-224  A    1.1532E+01    1.1532E+01    5.910E+01%                2.24E+01
 AC-228       5.0030E+00    5.0030E+00    1.958E+01%                3.20E+00
 TH-227 #A   -1.8515E+00   -1.8515E+00    1.128E+02%                7.05E+00
 TH-229 #A    1.6485E+00    1.6485E+00    1.735E+02%                1.76E+01
 TH-234 #A    3.4235E+00    3.4235E+00    1.292E+02%                2.82E+01
 PA-231 #A    7.8096E-01    7.8096E-01    7.762E+02%                2.17E+01
 PA-233 #A    1.5134E-03    1.5134E-03    3.032E+04%                1.67E+00
 PA-234 #A    3.4109E-01    3.4109E-01    1.733E+02%                3.96E+00
 PA-234M#A    2.5827E+01    2.5827E+01    8.335E+01%                6.97E+01
 U-235  #A    1.7559E+00    1.7559E+00    8.849E+01%                5.40E+00
 AM-241 #A   -6.3396E-02   -6.3396E-02    1.436E+03%                3.13E+00
 Np-237  A    2.2975E-01    2.2975E-01    9.313E+03%                4.74E+00
 Ir-192 #C    1.4146E+00    1.4146E+00    1.414E+01%                7.24E-01
 Cs-136 #A    4.3200E-02    4.3202E-02    2.122E+02%                9.51E-01
 Np-239 #A    6.8113E-01    6.8130E-01    7.957E+01%                1.82E+00

Page 303 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:29:22 AMPage 19
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140330.An1            
                                                                                 
 Nd-147 #A    9.2372E-01    9.2377E-01    1.599E+02%                5.25E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.3 to  1999.4 keV)     1.920E+02  Bq/Sample     
 Total Decayed Activity (  277.3 to  1999.4 keV) 1.9200159E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140341
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-6-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-6-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 01:57        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 01:57:20     Real Time: 1801   sec
        Analysis Time: 2/10/2014 02:27        Dead Time: 0.05   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-02-08_0051.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.124E+00          177.1     1.991E+00    1.992E+00    7.176E+00
NA-22     -2.505E-01          209.0     5.235E-01    5.237E-01    1.886E+00
K-40       1.796E+02            7.1     1.279E+01    1.575E+01    1.070E+01
Sc-46      8.356E-01           28.6     2.390E-01    2.428E-01    1.474E+00
CR-51      2.091E+00           93.3     1.951E+00    1.955E+00    6.666E+00
MN-54      1.870E-01          186.1     3.480E-01    3.481E-01    1.252E+00
FE-59     -4.456E-01          200.9     8.952E-01    8.955E-01    3.196E+00
Co-56      4.950E-01           71.5     3.537E-01    3.546E-01    9.656E-01
CO-57     -4.862E-02          528.0     2.567E-01    2.567E-01    8.864E-01
CO-58      3.496E-03         6953.0     2.431E-01    2.431E-01    9.551E-01
CO-60      4.758E-02          507.3     2.414E-01    2.414E-01    6.475E-01
ZN-65     -1.199E+00          114.0     1.367E+00    1.368E+00    4.686E+00
NB-94      1.544E-01          162.1     2.503E-01    2.505E-01    1.183E+00
ZR-95      3.536E-01          154.5     5.462E-01    5.466E-01    1.959E+00
NB-95      3.299E-03        10150.0     3.349E-01    3.349E-01    1.250E+00
RU-103     2.452E-01          112.0     2.745E-01    2.748E-01    9.541E-01
RH-106    -7.595E-01          391.3     2.972E+00    2.972E+00    1.085E+01
AG-108M    7.690E-03         3168.0     2.436E-01    2.436E-01    9.029E-01
AG-110M    3.863E-01          127.6     4.927E-01    4.931E-01    1.740E+00
SN-113    -2.913E-01          134.3     3.912E-01    3.915E-01    1.360E+00
SB-124    -1.396E-01          215.2     3.004E-01    3.005E-01    1.077E+00
SB-125     5.306E-01           77.5     4.112E-01    4.121E-01    3.131E+00
I-131      4.031E-01          105.3     4.245E-01    4.250E-01    9.726E-01
Gd-153    -8.497E-02          231.7     1.969E-01    1.970E-01    2.222E+00
Ga-68     -1.377E+00          900.0     1.239E+01    1.239E+01    4.733E+01
Tc-99m     1.155E-01          207.8     2.399E-01    2.400E-01    8.238E-01
BA-133    -1.092E-01          340.6     3.720E-01    3.720E-01    1.330E+00
CS-134    -7.226E-01           78.1     5.640E-01    5.652E-01    1.883E+00
CS-137    -1.900E-01          220.0     4.180E-01    4.181E-01    1.487E+00
CE-139     1.206E-01          183.8     2.217E-01    2.220E-01    7.675E-01
Ba-140     4.212E-01           53.3     2.247E-01    2.257E-01    3.948E+00
La-140    -4.620E-03          341.8     1.579E-02    1.579E-02    1.868E+00
CE-141     3.153E-02         1135.0     3.578E-01    3.578E-01    1.261E+00
CE-144     4.835E-03        32870.0     1.589E+00    1.589E+00    5.598E+00
PM-144     9.030E-02          112.0     1.012E-01    1.013E-01    1.036E+00
EU-152     3.601E-01          104.7     3.768E-01    3.773E-01    4.185E+00
EU-154     8.532E-01          136.9     1.168E+00    1.169E+00    3.652E+00
EU-155     9.165E-01          109.7     1.005E+00    1.007E+00    3.393E+00
HF-181     1.707E-01          168.9     2.882E-01    2.883E-01    9.234E-01
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Ta-182     5.485E+00           28.6     1.569E+00    1.593E+00    4.309E+00
Hg-203    -3.018E-01          102.6     3.096E-01    3.101E-01    1.052E+00
TL-208     2.987E+00           16.5     4.925E-01    5.163E-01    9.587E-01
pm-146    -8.780E-03          191.7     1.683E-02    1.683E-02    3.774E+00
y-88       9.626E-02          104.9     1.010E-01    1.011E-01    1.422E+00
Cd-113m    1.156E+02         3186.0     3.683E+03    3.683E+03    1.316E+04
Cd-109    -6.027E+00          130.2     7.847E+00    7.854E+00    2.642E+01
PB-210     1.714E+00          598.5     1.026E+01    1.026E+01    3.697E+01
PB-212     7.528E+00           10.1     7.580E-01    9.010E-01    1.731E+00
PB-214     1.490E+01            8.5     1.267E+00    1.485E+00    1.926E+00
BI-207     1.275E-01          169.4     2.160E-01    2.161E-01    9.196E-01
BI-212     1.897E+01           23.9     4.536E+00    4.641E+00    7.882E+00
BI-214     1.513E+01            9.0     1.356E+00    1.568E+00    1.954E+00
BI-210M    4.742E-01           68.4     3.243E-01    3.255E-01    1.318E+00
RA-224     1.129E+01           71.1     8.032E+00    8.064E+00    2.664E+01
AC-228     9.993E+00           14.3     1.428E+00    1.516E+00    1.602E+00
TH-227     2.740E-01         1568.0     4.297E+00    4.297E+00    1.461E+01
TH-229     7.049E+00           58.8     4.146E+00    4.184E+00    1.357E+01
TH-234     7.450E+00          122.7     9.144E+00    9.152E+00    3.179E+01
PA-231     3.489E+00           58.3     2.036E+00    2.044E+00    2.782E+01
PA-233     1.595E-02         3485.0     5.557E-01    5.557E-01    2.026E+00
PA-234     1.109E+00           93.1     1.033E+00    1.035E+00    4.157E+00
PA-234M    1.181E+01          415.0     4.901E+01    4.901E+01    1.804E+02
U-235      2.903E+00           68.9     1.998E+00    2.004E+00    6.529E+00
AM-241    -5.001E-01          182.8     9.139E-01    9.143E-01    3.113E+00
Np-237    -1.707E+00          108.9     1.859E+00    1.861E+00    6.260E+00
Ir-192     1.715E+00           14.9     2.562E-01    2.756E-01    9.491E-01
Cs-136     1.667E-02         1559.0     2.597E-01    2.597E-01    1.006E+00
Np-239    -7.133E-03        13770.0     9.819E-01    9.819E-01    3.406E+00
Nd-147     0.000E+00         1000.0     7.564E-01    7.564E-01    7.617E+00
-----------------------------------------------------------------------------
Total      4.297E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-6-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140341.An1

 Acquisition information
        Start time:                 2/10/2014 1:57:20 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.05 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:57:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-02-08_0051.PBC
                                                 2/8/2014 12:51:57 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1331

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.70        3.  62.49   0.95  1.957E-02    46.54   4.250    PBC<MDA PB210 
    63.38       15.  49.75   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.74      134.  12.75   0.97  3.380E-02
    77.05      162.  11.35   0.97  3.451E-02
    87.29       54.  29.91   0.76  3.693E-02    86.54  30.700  2.632E+00 EU155 
    92.15       24.  66.03   0.99  3.785E-02    93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584  1.348E-01 TH234 
   100.74        7. 177.51   1.00  3.846E-02    99.50  15.000    PBC<MDA Np239 
   103.87        6. 230.23   1.00  3.870E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  3.419E-01 Np239 
   104.02        3. 486.68   1.00  3.867E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.646E-01 Np239 
   105.13       14. 109.69   1.00  3.876E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  9.165E-01 EU155 
   121.39       13. 104.65   1.02  3.848E-02   121.78  28.580    PBC<MDA EU152 
   133.64        3. 371.37   1.03  3.725E-02
   134.89        4. 309.82   1.03  3.759E-02   133.02  43.300    PBC<MDA HF181 
   140.59        7. 207.78   1.03  3.678E-02   140.51  89.300    PBC<MDA Tc99m 
   143.76       15.  92.48   1.04  3.639E-02   143.79  10.960    PBC<MDA U235  
   163.14       16.  74.89   1.05  3.367E-02   163.38   5.080    PBC<MDA U235  
   163.73        6. 183.84   1.06  3.392E-02   165.85  79.900    PBC<MDA CE139 
   165.28       10.  97.68   1.05  3.378E-02
   192.78       17.  58.82   1.08  3.030E-02   193.51   4.400    PBC<MDA TH229 
   204.65        6. 168.82   1.09  2.900E-02   205.33   5.010    PBC<MDA U235  
   238.43      159.  12.96   0.84  2.594E-02   238.63  43.300  7.189E+00 PB212 
   240.86       21.  71.11   1.12  2.573E-02   240.99   4.100    PBC<MDA RA224 
   241.87       58.  21.60   1.12  2.565E-02   242.00   7.430  1.696E+01 PB214 
   264.29        5. 152.41   1.14  2.388E-02   265.83  50.000    PBC<MDA BI210MPage 309 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   283.96        7. 134.56   1.16  2.269E-02   284.30   6.140    PBC<MDA I131  
   295.03      106.  14.55   1.01  2.205E-02   295.09  19.300  1.384E+01 PB214 
                                               295.95  30.160  8.876E+00 Ir192 
                                               295.95  30.160  8.876E+00 Ir192 
   299.20       14.  58.34   1.17  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.473E+01 PA231 
   299.20       14.  58.34   1.17  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.473E+01 PA231 
   305.09       10.  67.75   1.18  2.150E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  8.818E-01 BI210M
   305.11       10.  68.38   1.18  2.150E-02   304.85   4.290  5.737E+00 Ba140 
                                               304.90  28.000  8.791E-01 BI210M
   317.70        8.  93.32   1.19  2.070E-02   320.08   9.940    PBC<MDA CR51  
   338.09       36.  25.26   0.51  1.983E-02   338.32  12.010  8.397E+00 AC228 
   351.64      201.   8.79   1.50  1.924E-02   351.93  37.600  1.545E+01 PB214 
   457.45        1. 359.00   1.30  1.571E-02   453.88  65.000    PBC<MDA pm146 
   475.62        4. 112.04   1.32  1.510E-02   476.81  42.000    PBC<MDA PM144 
   477.49        3. 177.12   1.32  1.508E-02   477.60  10.520    PBC<MDA BE7   
   482.29        3. 168.90   1.33  1.497E-02   482.00  80.500    PBC<MDA HF181 
   497.52        6. 111.96   1.34  1.460E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.452E-01 RU103 
   510.51       29.  35.10   1.35  1.426E-02   511.86  20.000    PBC<MDA RH106 
   570.84        4. 155.50   1.40  1.307E-02
   583.21       58.  15.16   0.98  1.282E-02   583.02  84.500  2.987E+00 TL208 
   600.57        3. 204.49   1.42  1.251E-02   600.50  17.860    PBC<MDA SB125 
                                               602.73  98.260  1.408E-01 SB124 
   609.09      155.   8.59   1.59  1.236E-02   609.31  46.090  1.513E+01 BI214 
                                               610.30   5.750  1.214E+02 RU103 
                                               610.30   5.750  1.214E+02 RU103 
   609.14      141.   9.54   1.43  1.235E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  1.104E+02 RU103 
   617.47        1. 498.54   1.44  1.222E-02   618.06  99.100    PBC<MDA PM144 
   637.17        5. 105.32   1.45  1.192E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  3.574E+00 I131  
   637.22        7.  77.50   1.45  1.193E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  4.300E+00 I131  
   702.44        2. 256.42   1.50  1.098E-02   702.63  97.900    PBC<MDA NB94  
   721.12        4. 136.93   1.52  1.072E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  9.428E-01 EU154 
   727.18       28.  23.91   0.49  1.067E-02   727.17   7.550  1.897E+01 BI212 
   736.75        2. 377.56   1.53  1.056E-02   735.72  22.500    PBC<MDA pm146 
   756.91        4. 154.50   1.54  1.032E-02   756.73  54.460    PBC<MDA ZR95  
   786.43        7.  90.08   1.57  9.998E-03   785.42   1.280    PBC<MDA BI212 
   816.65        1. 410.09   1.59  9.682E-03   815.77  23.280    PBC<MDA La140 
   834.66        3. 186.09   1.60  9.494E-03   834.85  99.980    PBC<MDA MN54  
   846.27        5.  93.79   1.61  9.380E-03   846.77  99.935    PBC<MDA Co56  
                                               846.77  99.935  2.963E-01 Co56  
   862.04        1. 818.53   1.62  9.252E-03   860.56  12.420    PBC<MDA TL208 
   870.36        3. 198.44   1.63  9.156E-03   871.10  99.890    PBC<MDA NB94  
   884.64        5. 127.55   1.64  9.036E-03   883.24   9.600  2.921E+00 PA234 
                                               884.68  72.680  3.863E-01 AG110M
   884.95        3. 189.95   1.64  9.048E-03   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  2.749E-01 AG110M
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   910.76       49.  14.29   0.42  8.811E-03   911.07  29.000  1.065E+01 AC228 
   943.78        4. 120.05   1.68  8.531E-03   946.02  13.400    PBC<MDA PA234 
   965.59        1. 603.03   1.70  8.393E-03   964.11  14.605    PBC<MDA EU152 
   969.04       10.  62.56   1.70  8.357E-03   968.97  17.460    PBC<MDA AC228 
  1001.17        1. 414.95   1.72  8.125E-03  1001.00   0.837    PBC<MDA PA234M
  1004.93        4. 168.61   1.72  8.099E-03  1004.77  18.010    PBC<MDA EU154 
  1063.08        3. 169.42   1.76  7.709E-03  1063.66  74.500    PBC<MDA BI207 
  1120.50       25.  28.60   1.80  7.367E-03  1120.29  15.100  1.203E+01 BI214 
                                              1120.55  99.987  1.910E+00 Sc46  
                                              1121.30  34.900  5.474E+00 Ta182 
                                              1120.55  99.987  1.910E+00 Sc46  
                                              1121.30  34.900  5.474E+00 Ta182 
  1120.51       25.  28.61   1.80  7.362E-03  1120.29  15.100  1.206E+01 BI214 
                                              1120.55  99.987  1.913E+00 Sc46  
                                              1121.30  34.900  5.485E+00 Ta182 
  1120.52       24.  29.40   1.80  7.368E-03  1120.29  15.100  1.186E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.03        1. 507.27   1.84  7.076E-03  1173.24  99.900    PBC<MDA CO60  
  1239.16        6. 107.81   1.88  6.748E-03  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  7.955E-01 Co56  
  1460.60      201.   6.98   2.35  5.828E-03  1460.83  10.670  1.796E+02 K40   
  1834.89        3. 104.90   2.22  4.741E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.56    74.78        78.       134. 3.955E+03   12.75   0.972  -       D
   307.79    77.09        87.       162. 4.681E+03   11.35   0.974  -       D
   348.72    87.29        65.        60. 1.629E+03   22.93   0.758  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.48    46.70       128.         3.     0.001    62.49   0.946s
 TH-227    200.57    50.23       101.        -4.    -0.002   370.21   0.950s
 AM-241    238.50    59.72       126.        -9.    -0.005   182.75   0.958s
 TH-234    253.14    63.38       172.        15.     0.008    49.75   0.962 
 BA-133    320.68    80.27       139.       -17.    -0.010    98.75   0.978s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  5
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-237    338.84    84.82       123.       -15.    -0.008   108.91   0.983 
 EU-155    338.41    84.71       121.       -14.    -0.008   112.94   0.983s
 Cd-109    353.79    88.56       189.       -15.    -0.008   130.19   0.985 
 Nd-147    363.99    91.11       177.       -11.    -0.006   170.30   0.987s
 TH-234    374.55    93.75       193.       -29.    -0.016   329.01   0.989s
 AC-228    368.15    92.15       116.        24.     0.013    66.03   0.989s
 Gd-153    398.31    99.69        86.        -6.    -0.003   231.72   0.993s
 Np-239    402.49   100.74        73.         7.     0.004   177.51   0.995s
 Gd-153    415.59   104.02        88.         3.     0.002   486.68   0.999s
 Np-239    414.99   103.87        84.         6.     0.003   230.23   0.999s
 EU-155    420.05   105.13       104.        14.     0.008   109.69   1.000 
 EU-152    485.04   121.39        86.        13.     0.007   104.65   1.015s
 CO-57     487.72   122.06       114.        -3.    -0.002   527.99   1.016s
 EU-154    490.90   122.86       122.       -16.    -0.009   102.81   1.017s
 PA-234    525.85   131.60       107.        -6.    -0.003   253.23   1.024s
 HF-181    538.98   134.89        79.         4.     0.002   309.82   1.026s
 HF-181    533.99   133.64        45.         3.     0.001   371.37   1.029s
 CO-57     549.57   137.54       107.       -15.    -0.008    99.96   1.029s
 Tc-99m    561.77   140.59        92.         7.     0.004   207.78   1.033s
 U-235     574.45   143.76        90.        15.     0.008    92.48   1.036 
 Ba-140    660.49   165.28        40.        10.     0.005    97.68   1.053s
 U-235     651.93   163.14        63.        16.     0.009    74.89   1.053s
 CE-139    654.29   163.73        56.         6.     0.003   183.84   1.055s
 TH-229    770.41   192.78        41.        17.     0.009    58.82   1.080s
 U-235     817.88   204.65        51.         6.     0.003   168.82   1.091s
 TH-229    842.69   210.86        70.        -2.    -0.001   514.04   1.096s
 PB-212    953.72   238.63        48.       152.     0.084     9.25   1.120D
 RA-224    963.13   240.99       106.        21.     0.012    71.11   1.122D
 PB-214    967.18   242.00        50.        58.     0.032    21.60   1.123D
 EU-152    974.14   243.74       123.       -31.    -0.017    54.52   1.126s
 TH-227   1029.28   257.53        40.        -6.    -0.003   151.61   1.136s
 BI-210M  1056.31   264.29        30.         5.     0.003   152.41   1.144s
 Hg-203   1112.38   278.32        49.       -10.    -0.006   102.59   1.156s
 I-131    1134.95   283.96        44.         7.     0.004   134.56   1.160s
 PB-214   1179.21   295.03        33.       106.     0.059    14.55   1.014 
 Ir-192   1179.75   295.17        42.        87.     0.049    14.94   1.170s
 PB-212   1195.87   299.20        27.        14.     0.008    58.34   1.174s
 PA-231   1195.87   299.20        27.        14.     0.008    58.34   1.174s
 PA-231   1210.08   302.75        37.        -7.    -0.004   131.87   1.176s
 BA-133   1210.14   302.77        37.        -7.    -0.004   131.77   1.176s
 Ba-140   1219.42   305.09        16.        10.     0.005    67.75   1.178s
 BI-210M  1219.51   305.11        16.        10.     0.005    68.38   1.178s
 Ir-192   1230.90   307.96        36.        -9.    -0.005    98.47   1.181s
 Ir-192   1263.74   316.17        37.        -7.    -0.004   121.74   1.188s
 CR-51    1269.85   317.70        22.         8.     0.004    93.32   1.191s
 AC-228   1351.38   338.09        14.        36.     0.020    25.26   0.505s
 Cs-136   1357.77   339.69        48.        -4.    -0.002   231.26   1.209s
 HF-181   1382.88   345.97        42.        -5.    -0.003   180.50   1.213s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  6
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1405.53   351.64        23.       201.     0.112     8.79   1.504s
 BA-133   1429.60   357.66        30.        -2.    -0.001   340.56   1.222s
 I-131    1457.49   364.63        27.        -2.    -0.001   427.97   1.229s
 SN-113   1558.50   389.90        29.        -6.    -0.003   134.28   1.253s
 SB-125   1710.38   427.88        28.        -4.    -0.002   195.83   1.283s
 pm-146   1828.63   457.45        13.         1.     0.001   359.00   1.305s
 Ir-192   1870.83   468.00        26.        -2.    -0.001   353.86   1.316s
 PM-144   1901.29   475.62        10.         4.     0.002   112.04   1.323s
 BE-7     1908.78   477.49        15.         3.     0.002   177.12   1.324s
 HF-181   1927.97   482.29        14.         3.     0.002   168.90   1.328s
 RU-103   1988.85   497.52        19.         6.     0.003   111.96   1.340s
 RH-106   2040.82   510.51        37.        29.     0.016    35.10   1.352s
 Ba-140   2155.36   539.16        20.        -6.    -0.004   107.12   1.373s
 PA-234   2282.07   570.84        15.         4.     0.002   155.50   1.399s
 TL-208   2331.56   583.21        12.        58.     0.032    15.16   0.981s
 SB-125   2400.97   600.57        19.         3.     0.002   204.49   1.424s
 SB-124   2403.79   601.27        20.        -3.    -0.002   215.19   1.425s
 CS-134   2423.74   606.26        68.       -16.    -0.009    78.05   1.427s
 BI-214   2435.07   609.09        14.       155.     0.086     8.59   1.594 
 RU-103   2435.25   609.14        20.       141.     0.078     9.54   1.431s
 AG-108M  2451.78   613.27        23.        -3.    -0.001   265.12   1.434s
 PM-144   2468.58   617.47        15.         1.     0.001   498.54   1.437s
 RH-106   2484.93   621.56        20.        -2.    -0.001   391.34   1.440s
 SB-125   2547.56   637.22        10.         7.     0.004    77.50   1.451s
 I-131    2547.38   637.17        14.         5.     0.003   105.32   1.452s
 CS-137   2645.76   661.77        26.        -3.    -0.002   219.97   1.472s
 NB-94    2808.41   702.44        19.         2.     0.001   256.42   1.503s
 EU-154   2883.14   721.12        11.         4.     0.002   136.93   1.519s
 ZR-95    2895.01   724.09        34.        -7.    -0.004   126.04   1.520s
 BI-212   2907.36   727.18         4.        28.     0.015    23.91   0.490s
 pm-146   2945.65   736.75        18.         2.     0.001   377.56   1.529s
 pm-146   2987.42   747.19        21.        -3.    -0.002   243.30   1.537s
 ZR-95    3026.30   756.91        13.         4.     0.002   154.50   1.545s
 AG-110M  3057.64   764.75        26.        -2.    -0.001   314.75   1.550s
 BI-212   3144.36   786.43        14.         7.     0.004    90.08   1.566s
 CS-134   3195.77   799.28        12.        -3.    -0.002   161.17   1.578s
 La-140   3265.28   816.65        15.         1.     0.001   410.09   1.589s
 MN-54    3337.29   834.66        16.         3.     0.002   186.09   1.603s
 Co-56    3383.76   846.27         8.         5.     0.003    93.79   1.611s
 TL-208   3446.85   862.04        11.         1.     0.000   818.53   1.622s
 NB-94    3480.14   870.36        16.         3.     0.002   198.44   1.629s
 PA-234   3513.06   878.59        16.        -4.    -0.002   148.47   1.636s
 PA-234   3538.49   884.95        17.         3.     0.002   189.95   1.638s
 AG-110M  3537.23   884.64        15.         5.     0.003   127.55   1.639s
 Sc-46    3556.73   889.51        21.        -4.    -0.002   173.93   1.642s
 y-88     3597.13   899.61        16.        -3.    -0.001   223.88   1.649s
 AC-228   3641.73   910.76         0.        49.     0.027    14.29   0.417s
 AG-110M  3766.64   941.98         8.        -1.    -0.001   378.42   1.677s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  7
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3773.86   943.78        11.         4.     0.002   120.05   1.683s
 EU-152   3861.09   965.59        16.         1.     0.001   603.03   1.696s
 AC-228   3874.92   969.04        15.        10.     0.006    62.56   1.699s
 EU-154   3985.01   996.56        18.        -3.    -0.002   211.90   1.718s
 PA-234M  4003.48  1001.17        17.         1.     0.001   414.95   1.722s
 EU-154   4018.53  1004.93        16.         4.     0.002   168.61   1.724s
 RH-106   4203.94  1051.27         7.        -1.     0.000   606.84   1.756s
 BI-207   4251.16  1063.08        14.         3.     0.002   169.42   1.765s
 Ga-68    4296.53  1074.41        11.        -1.     0.000   899.95   1.774s
 FE-59    4400.57  1100.42        22.        -3.    -0.002   200.89   1.789s
 EU-152   4449.39  1112.62        18.        -2.    -0.001   314.19   1.797s
 ZN-65    4469.63  1117.67        38.        -8.    -0.004   113.97   1.800s
 BI-214   4481.01  1120.52        16.        24.     0.013    29.40   1.803s
 Sc-46    4480.94  1120.50        14.        25.     0.014    28.60   1.803s
 Ta-182   4481.00  1120.51        14.        25.     0.014    28.61   1.803s
 CO-60    4691.15  1173.03        18.         1.     0.001   507.27   1.838s
 Ta-182   4752.01  1188.24        14.        -3.    -0.002   171.65   1.848s
 Co-56    4955.80  1239.16        21.         6.     0.004   107.81   1.879s
 NA-22    5097.01  1274.44        18.        -3.    -0.002   208.96   1.903s
 EU-154   5097.00  1274.44        18.        -3.    -0.002   210.44   1.902s
 FE-59    5164.43  1291.29        14.        -1.    -0.001   564.95   1.913s
 AG-110M  5520.35  1380.22         5.        -1.     0.000   513.47   1.970s
 K-40     5842.10  1460.60         4.       201.     0.112     6.98   2.353 
 La-140   6394.78  1598.66        10.        -1.     0.000   546.96   2.092s
 Co-56    7073.31  1768.12        17.        -7.    -0.004    90.88   2.184s
 y-88     7340.70  1834.89         3.         3.     0.002   104.90   2.216s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.1242E+00                                      5.31E+01             
                           477.60 1.124E+00 ?(  7.176E+00 1.77E+02 1.05E+01 G  
 
NA-22    C  -2.5053E-01                                      9.50E+02             
                          1274.53-2.505E-01 ?(  1.886E+00 2.09E+02 9.99E+01 G  
 
K-40     N   1.7962E+02                                      4.66E+11             
                          1460.83 1.796E+02  (P 1.070E+01 6.98E+00 1.07E+01 G  
 
Sc-46    F   8.3563E-01                                      8.38E+01             
                           889.28-2.384E-01 ?(  1.474E+00 1.74E+02 1.00E+02 G  
                          1120.55 1.910E+00 ?(  1.499E+00 2.86E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  8
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   2.0912E+00                                      2.77E+01             
                           320.08 2.091E+00 &(  6.666E+00 9.33E+01 9.94E+00 G  
 
MN-54    C   1.8698E-01                                      3.12E+02             
                           834.85 1.870E-01 ?(  1.252E+00 1.86E+02 1.00E+02 G  
 
FE-59    F  -4.4560E-01                                      4.45E+01             
                          1099.25-4.456E-01 ?(  3.196E+00 2.01E+02 5.65E+01 G  
                          1291.60-1.861E-01 +   3.943E+00 5.65E+02 4.32E+01 G  
 
Co-56    C   4.9502E-01                                      7.73E+01             
                           846.77 2.963E-01 ?(  9.656E-01 9.38E+01 9.99E+01 G  
                          1238.28 7.955E-01 ?(  2.967E+00 1.08E+02 6.61E+01 G  
                          1037.84-8.171E-02 &   9.870E+00 3.17E+03 1.41E+01 G  
                          1771.35-5.147E+00 +   1.601E+01 9.09E+01 1.55E+01  A 
 
CO-57    C  -4.8623E-02                                      2.72E+02             
                           122.06-4.862E-02 &(  8.864E-01 5.28E+02 8.56E+01 G  
                           136.47-2.116E+00 +   7.114E+00 1.00E+02 1.07E+01 G  
 
CO-58    C   3.4957E-03                                      7.09E+01             
                           810.78 3.496E-03 %(  9.551E-01 6.95E+03 9.95E+01 G  
 
CO-60    F   4.7584E-02                                      1.93E+03             
                          1332.50 0.000E+00 ?(  6.475E-01 1.00E+03 1.00E+02 G  
                          1173.24 9.521E-02 ?(  1.779E+00 5.07E+02 9.99E+01 G  
 
ZN-65    F  -1.1991E+00                                      2.44E+02             
                          1115.55-1.199E+00 ?(  4.686E+00 1.14E+02 5.06E+01 G  
 
NB-94    I   1.5441E-01                                      7.41E+06             
                           702.63 1.274E-01 ?(  1.183E+00 2.56E+02 9.79E+01 G  
                           871.10 1.808E-01 ?(  1.296E+00 1.98E+02 9.99E+01 G  
 
ZR-95    I   3.5357E-01                                      6.40E+01             
                           756.73 3.536E-01 ?(  1.959E+00 1.54E+02 5.45E+01 G  
                           724.20-8.036E-01 +   3.499E+00 1.26E+02 4.42E+01 G  
 
NB-95    I   3.2987E-03                                      6.40E+01             
                           765.79 3.299E-03 %(  1.250E+00 1.02E+04 9.98E+01 G  
 
RU-103   I   2.4519E-01                                      3.93E+01             
                           497.05 2.452E-01 ?(  9.541E-01 1.12E+02 9.09E+01 G  
                           610.30 1.104E+02 ?   1.846E+01 9.54E+00 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage  9
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -7.5950E-01                                      3.74E+02             
                           621.92-7.595E-01 ?(  1.085E+01 3.91E+02 9.93E+00 G  
                          1050.36-2.953E+00 +   7.018E+01 6.07E+02 1.56E+00 G  
                           511.86 5.651E+00 ?   6.075E+00 3.51E+01 2.00E+01 GA 
 
AG-108M  C   7.6903E-03                                      1.53E+05             
                           433.94 7.690E-03 %(  9.029E-01 3.17E+03 9.05E+01 G  
                           722.94 1.768E-02 %   1.141E+00 1.70E+03 9.08E+01 G  
                           614.28-1.314E-01 +   1.253E+00 2.65E+02 8.98E+01 G  
 
AG-110M  F   3.8631E-01                                      2.50E+02             
                           884.68 3.863E-01 ?(  1.740E+00 1.28E+02 7.27E+01 G  
                           657.76 0.000E+00 -   1.542E+00 1.00E+03 9.46E+01 G  
                           937.49-2.047E-01 -   2.979E+00 3.78E+02 3.44E+01 G  
                          1384.30-2.282E-01 -   4.753E+00 5.13E+02 2.43E+01 G  
                           763.94-5.684E-01 &   6.426E+00 3.15E+02 2.23E+01 G  
 
SN-113   F  -2.9133E-01                                      1.15E+02             
                           391.69-2.913E-01 ?(  1.360E+00 1.34E+02 6.40E+01 G  
 
SB-124   F  -1.3962E-01                                      6.02E+01             
                           602.73-1.396E-01 ?(  1.077E+00 2.15E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.677E+00 1.00E+03 4.78E+01 G  
                           722.79 1.982E-01 %   1.109E+01 1.51E+03 1.08E+01 G  
 
SB-125   I   5.3061E-01                                      1.01E+03             
                           427.88-4.525E-01 ?(  3.131E+00 1.96E+02 2.96E+01 G  
                           600.50 7.723E-01 ?(  5.673E+00 2.04E+02 1.79E+01 G  
                           635.89 2.722E+00 ?(  7.128E+00 7.75E+01 1.13E+01 G  
                           463.37 1.253E-01 %   9.599E+00 2.11E+03 1.05E+01 G  
 
I-131    I   4.0307E-01                                      8.02E+00             
                           364.48-6.299E-02 ?(  9.726E-01 4.28E+02 8.17E+01 G  
                           284.30 2.902E+00 ?(  1.345E+01 1.35E+02 6.14E+00 G  
                           636.97 3.574E+00 ?(  1.310E+01 1.05E+02 7.17E+00 G  
 
Gd-153   F  -8.4966E-02                                      2.42E+02             
                            97.50-2.784E-01 ?(  2.222E+00 2.32E+02 3.00E+01 G  
                           103.20 1.813E-01 ?(  3.063E+00 4.87E+02 2.18E+01 G  
 
Ga-68    C  -1.3767E+00                                      4.71E-02             
                          1077.40-1.377E+00 ?(  4.733E+01 9.00E+02 3.30E+00 G  
 
Tc-99m   I   1.1546E-01                                      2.51E-01             
                           140.51 1.155E-01 &(  8.238E-01 2.08E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 10
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -1.0923E-01                                      3.85E+03             
                           356.00-1.092E-01 ?(  1.330E+00 3.41E+02 6.20E+01 G  
                           302.85-9.612E-01 +   4.374E+00 1.32E+02 1.83E+01 G  
                           383.84 0.000E+00 +   1.234E+01 1.00E+03 8.94E+00 GA 
                            80.99-7.985E-01 &   2.645E+00 9.87E+01 3.41E+01 GA 
 
CS-134   I  -7.2257E-01                                      7.54E+02             
                           604.71-7.226E-01 ?(  1.883E+00 7.81E+01 9.76E+01 G  
                           795.87 1.414E-02 %   1.187E+00 2.18E+03 8.55E+01 G  
                           569.32-9.035E-02 %   6.319E+00 1.88E+03 1.54E+01 G  
                           801.95-2.103E+00 +   1.225E+01 1.61E+02 8.69E+00 G  
                           563.24 0.000E+00 +   1.223E+01 1.00E+03 8.35E+00 G  
 
CS-137   I  -1.9003E-01                                      1.10E+04             
                           661.66-1.900E-01 ?(  1.487E+00 2.20E+02 8.52E+01 G  
 
CE-139   F   1.2061E-01                                      1.38E+02             
                           165.85 1.206E-01 &(  7.675E-01 1.84E+02 7.99E+01 G  
 
Ba-140   I   4.2118E-01                                      1.28E+01             
                           537.26-1.066E+00 ?(  3.948E+00 1.07E+02 2.44E+01 G  
                           162.66 2.574E+00 &(  8.543E+00 9.77E+01 6.22E+00 G  
                           304.85 5.755E+00 &(  1.292E+01 6.78E+01 4.29E+00 G  
 
La-140   I  -4.6195E-03                                      1.28E+01             
                          1596.21-8.920E-02 ?(  1.868E+00 5.47E+02 9.54E+01 G  
                           487.02-2.654E-02 %   1.895E+00 1.92E+03 4.55E+01 G  
                           328.76-3.827E-02 %   4.035E+00 2.92E+03 2.03E+01 G  
                           815.77 3.420E-01 ?(  5.189E+00 4.10E+02 2.33E+01 G  
 
CE-141   I   3.1529E-02                                      3.25E+01             
                           145.44 3.153E-02 %(  1.261E+00 1.13E+03 4.82E+01 G  
 
CE-144   I   4.8353E-03                                      2.85E+02             
                           133.54 4.835E-03 &(  5.598E+00 3.29E+04 1.11E+01 G  
 
PM-144   C   9.0299E-02                                      3.63E+02             
                           696.54 0.000E+00 ?(  1.036E+00 1.00E+03 9.90E+01 G  
                           618.06 5.191E-02 ?(  9.618E-01 4.99E+02 9.91E+01 G  
                           476.81 3.937E-01 ?(  1.556E+00 1.12E+02 4.20E+01 G  
 
EU-152   F   3.6008E-01                                      4.94E+03             
                           344.29 0.000E+00 ?(  4.185E+00 1.00E+03 2.65E+01 G  
                          1112.07-1.084E+00 +   1.241E+01 3.14E+02 1.36E+01 G  
                           121.78 6.549E-01  (  2.314E+00 1.05E+02 2.86E+01 G  
                           778.92 0.000E+00 -   9.079E+00 1.00E+03 1.29E+01 G  
                           964.11 4.365E-01 ?(  9.777E+00 6.03E+02 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 11
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-8.798E+00 +   1.569E+01 5.45E+01 7.58E+00 G  
                          1408.00 0.000E+00 -   1.247E+01 1.00E+03 2.10E+01 GA 
 
EU-154   I   8.5318E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  3.652E+00 1.00E+03 1.23E+01 G  
                           123.10-5.550E-01 +   1.919E+00 1.03E+02 4.08E+01 G  
                          1274.54-7.114E-01 +   5.392E+00 2.10E+02 3.52E+01 G  
                           723.36 9.428E-01 ?(  4.628E+00 1.37E+02 2.02E+01 G  
                          1004.77 1.334E+00 ?(  8.061E+00 1.69E+02 1.80E+01 G  
                           996.33-1.900E+00 +   1.450E+01 2.12E+02 1.06E+01 G  
 
EU-155   I   9.1651E-01                                      1.81E+03             
                           105.31 9.165E-01 ?(  3.393E+00 1.10E+02 2.12E+01 G  
                            86.54-6.975E-01 -   2.656E+00 1.13E+02 3.07E+01 G  
 
HF-181   F   1.7065E-01                                      4.24E+01             
                           482.00 1.518E-01 ?(  9.234E-01 1.69E+02 8.05E+01 G  
                           133.02 1.399E-01 &(  1.502E+00 3.10E+02 4.33E+01 G  
                           345.83-9.841E-01 +   6.190E+00 1.81E+02 1.51E+01 G  
                           136.30 6.581E-01 ?(  8.631E+00 3.71E+02 5.85E+00 G  
 
Ta-182   F   5.4848E+00                                      1.14E+02             
                          1121.30 5.485E+00 ?(  4.309E+00 2.86E+01 3.49E+01 G  
                          1221.41-1.070E-01 %   6.224E+00 1.54E+03 2.70E+01 G  
                          1189.05-1.578E+00 -   9.770E+00 1.72E+02 1.62E+01 G  
 
Hg-203   F  -3.0175E-01                                      4.66E+01             
                           279.20-3.018E-01 ?(  1.052E+00 1.03E+02 8.15E+01 G  
 
TL-208   N   2.9866E+00                                      6.98E+02             
                           583.02 2.987E+00  (P 9.587E-01 1.52E+01 8.45E+01 G  
                           277.28-6.124E-01 % P 1.308E+01 2.09E+03 6.31E+00 G  
                           860.56 2.763E-01 -   8.664E+00 8.19E+02 1.24E+01 G  
 
pm-146   C  -8.7802E-03                                      2.02E+03             
                           747.16-4.312E-01 ?(  3.774E+00 2.43E+02 3.40E+01 G  
                           735.72 3.751E-01 ?(  5.197E+00 3.78E+02 2.25E+01 G  
                           453.88 7.931E-02 ?(  1.060E+00 3.59E+02 6.50E+01 G  
 
y-88     F   9.6255E-02                                      1.07E+02             
                           898.04-1.751E-01 ?(  1.422E+00 2.24E+02 9.37E+01 G  
                          1836.06 3.526E-01 ?(  1.336E+00 1.05E+02 9.92E+01 G  
 
Cd-113m      1.1561E+02                                      5.33E+03             
                           263.70 1.156E+02 &(  1.316E+04 3.19E+03 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 12
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F  -6.0273E+00                                      4.53E+02             
                            88.04-6.027E+00  (  2.642E+01 1.30E+02 3.79E+00 G  
 
PB-210   N   1.7138E+00                                      8.14E+03             
                            46.54 1.714E+00  (P 3.697E+01 6.25E+01 4.25E+00 G  
 
PB-212   N   7.5278E+00                                      6.98E+02             
                           238.63 7.528E+00  (P 1.731E+00 9.25E+00 4.33E+01 G  
                           300.03 1.104E+01 &   2.101E+01 5.83E+01 3.28E+00 GA 
 
PB-214   N   1.4900E+01                                      5.84E+05             
                           351.93 1.545E+01 *(  1.926E+00 8.79E+00 3.76E+01 G  
                           295.09 1.384E+01  (  3.849E+00 1.46E+01 1.93E+01 G  
                           242.00 1.696E+01     1.038E+01 2.16E+01 7.43E+00 GA 
 
BI-207   C   1.2750E-01                                      1.18E+04             
                           569.70-2.053E-02 %(  9.196E-01 1.19E+03 9.77E+01 G  
                          1063.66 3.217E-01 &(  1.961E+00 1.69E+02 7.45E+01 G  
 
BI-212   N   1.8967E+01                                      6.98E+02             
                           727.17 1.897E+01  (  7.882E+00 2.39E+01 7.55E+00 G  
                           785.42 2.826E+01 &   8.731E+01 9.01E+01 1.28E+00 GA 
 
BI-214   N   1.5130E+01                                      5.84E+05             
                           609.31 1.513E+01  (P 1.954E+00 8.59E+00 4.61E+01 G  
                          1120.29 1.186E+01 - P 1.057E+01 2.94E+01 1.51E+01 G  
                          1764.49-1.182E+00 % P 1.831E+01 1.00E+03 1.54E+01 G  
 
BI-210M  T   4.7422E-01                                      1.10E+09             
                           265.83 2.475E-01 ?(  1.318E+00 1.52E+02 5.00E+01 G  
                           304.90 8.791E-01  (  1.994E+00 6.84E+01 2.80E+01 G  
 
RA-224   N   1.1294E+01                                      6.98E+02             
                           240.99 1.129E+01  (  2.664E+01 7.11E+01 4.10E+00 G  
 
AC-228   N   9.9927E+00                                      2.10E+03             
                           911.07 1.065E+01  (  1.602E+00 1.43E+01 2.90E+01 G  
                           968.97 3.831E+00 -   7.854E+00 6.26E+01 1.75E+01 G  
                           338.32 8.397E+00  (  4.699E+00 2.53E+01 1.20E+01 G  
                            93.35 6.396E+00 &   1.396E+01 6.60E+01 5.56E+00 XA 
 
TH-227   N   2.7403E-01                                      7.95E+03             
                           235.97 2.740E-01 %(  1.461E+01 1.57E+03 1.23E+01 G  
                            50.14-1.231E+00 +   1.573E+01 3.70E+02 8.00E+00 G  
                           256.24-1.972E+00 +   1.037E+01 1.52E+02 7.00E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 13
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   7.0486E+00                                      2.68E+06             
                           193.51 7.049E+00 &(  1.357E+01 5.88E+01 4.40E+00 G  
                           210.85-1.516E+00 &   2.725E+01 5.14E+02 2.99E+00 G  
 
TH-234   N   7.4499E+00                                      1.63E+12             
                            63.29 7.450E+00  (P 3.179E+01 4.97E+01 3.81E+00 G  
                            92.59-7.738E+00 + P 1.779E+01 3.29E+02 5.58E+00 G  
 
PA-231   N   3.4893E+00                                      1.20E+07             
                           302.65-6.108E+00 ?(  2.782E+01 1.32E+02 2.88E+00 G  
                           300.07 1.473E+01 &(  2.802E+01 5.83E+01 2.46E+00 G  
 
PA-233   C   1.5945E-02                                      7.82E+08             
                           312.01 1.594E-02 %(  2.026E+00 3.48E+03 3.60E+01 G  
                           300.18 1.594E-01 %   1.211E+01 2.10E+03 6.20E+00 G  
 
PA-234   N   1.1092E+00                                      1.63E+12             
                           131.29-4.780E-01 ?(  4.157E+00 2.53E+02 1.80E+01 G  
                           946.02 2.038E+00 ?(  8.681E+00 1.20E+02 1.34E+01 G  
                           569.47 1.941E+00 ?(  1.079E+01 1.55E+02 8.20E+00 G  
                           883.24 2.078E+00 &(  1.418E+01 1.90E+02 9.60E+00 G  
                           880.53-4.093E+00 +   2.163E+01 1.48E+02 6.00E+00 GA 
 
PA-234M  N   1.1811E+01                                      1.63E+12             
                          1001.00 1.181E+01 ?(  1.804E+02 4.15E+02 8.37E-01 G  
                           766.41-6.294E+00 %   4.747E+02 2.05E+03 2.94E-01 G  
 
U-235    N   2.9025E+00                                      2.57E+11             
                           143.79 2.102E+00 ?(  6.529E+00 9.25E+01 1.10E+01 G  
                           205.33 2.359E+00 &(  1.378E+01 1.69E+02 5.01E+00 G  
                           163.38 5.166E+00  (  1.289E+01 7.49E+01 5.08E+00 G  
 
AM-241   T  -5.0009E-01                                      1.58E+05             
                            59.54-5.001E-01 ?(  3.113E+00 1.83E+02 3.59E+01 G  
 
Np-237   F  -1.7065E+00                                      2.14E+06             
                            86.49-1.707E+00  (  6.260E+00 1.09E+02 1.31E+01 G  
 
Ir-192   F   1.7147E+00                                      7.40E+01             
                           316.49-2.265E-01 ?(  9.491E-01 1.22E+02 8.70E+01 G  
                           468.06-1.462E-01 +   1.862E+00 3.54E+02 5.18E+01 G  
                           308.44-7.558E-01 +   2.533E+00 9.85E+01 3.18E+01 G  
                           295.95 7.317E+00 ?(  2.742E+00 1.49E+01 3.02E+01 G  
 
Cs-136   F   1.6665E-02                                      1.30E+01             
                           818.50 1.667E-02 %(  1.006E+00 1.56E+03 1.00E+02 G  
                          1048.07 0.000E+00 -   2.181E+00 1.00E+03 8.00E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 14
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           340.57-2.611E-01 +   2.109E+00 2.31E+02 4.69E+01 G  
 
Np-239   T  -7.1334E-03                                      2.36E+00             
                           103.70 3.419E-01 ?   2.713E+00 2.30E+02 2.40E+01 X  
                           106.13-7.133E-03 %(  3.406E+00 1.38E+04 2.27E+01 G  
                            99.50 6.710E-01 ?   4.095E+00 1.78E+02 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.70       128.         3.     0.001    62.49   1.714E+00  P
 TH-227      50.23       101.        -4.    -0.002   370.21  -1.231E+00   
 AM-241      59.72       126.        -9.    -0.005   182.75  -5.001E-01   
 TH-234      63.38       172.        15.     0.008    49.75   7.450E+00  P
 BA-133      80.27       139.       -17.    -0.010    98.75  -7.985E-01   
 Np-237      84.82       123.       -15.    -0.008   108.91  -1.707E+00   
 EU-155      84.71       121.       -14.    -0.008   112.94  -6.975E-01   
 Cd-109      88.56       189.       -15.    -0.008   130.19  -6.027E+00   
 Nd-147      91.11       177.       -11.    -0.006   170.30  -5.859E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 15
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234      93.75       193.       -29.    -0.016   329.01  -7.738E+00  P
 Np-239     100.74        73.         7.     0.004   177.51   6.710E-01   
 Np-239     103.87        84.         6.     0.003   230.23   3.419E-01   
 EU-155     105.13       104.        14.     0.008   109.69   9.165E-01   
 EU-152     121.39        86.        13.     0.007   104.65   6.549E-01   
 CO-57      122.06       114.        -3.    -0.002   527.99  -4.862E-02   
 EU-154     122.86       122.       -16.    -0.009   102.81  -5.550E-01   
 PA-234     131.60       107.        -6.    -0.003   253.23  -4.780E-01   
 CO-57      137.54       107.       -15.    -0.008    99.96  -2.116E+00   
 Tc-99m     140.59        92.         7.     0.004   207.78   1.155E-01   
 U-235      143.76        90.        15.     0.008    92.48   2.102E+00   
 Ba-140     165.28        40.        10.     0.005    97.68   2.574E+00   
 U-235      163.14        63.        16.     0.009    74.89   5.166E+00   
 CE-139     163.73        56.         6.     0.003   183.84   1.206E-01   
 TH-229     192.78        41.        17.     0.009    58.82   7.049E+00   
 U-235      204.65        51.         6.     0.003   168.82   2.359E+00   
 TH-229     210.86        70.        -2.    -0.001   514.04  -1.516E+00   
 EU-152     243.74       123.       -31.    -0.017    54.52  -8.798E+00   
 TH-227     257.53        40.        -6.    -0.003   151.61  -1.972E+00   
 BI-210M    264.29        30.         5.     0.003   152.41   2.475E-01   
 Hg-203     278.32        49.       -10.    -0.006   102.59  -3.018E-01   
 I-131      283.96        44.         7.     0.004   134.56   2.902E+00   
 Ir-192     295.17        42.        87.     0.049    14.94   7.317E+00   
 PA-231     299.20        27.        14.     0.008    58.34   1.473E+01   
 PA-231     302.75        37.        -7.    -0.004   131.87  -6.108E+00   
 BA-133     302.77        37.        -7.    -0.004   131.77  -9.612E-01   
 Ba-140     305.09        16.        10.     0.005    67.75   5.755E+00   
 BI-210M    305.11        16.        10.     0.005    68.38   8.791E-01   
 Ir-192     307.96        36.        -9.    -0.005    98.47  -7.558E-01   
 Ir-192     316.17        37.        -7.    -0.004   121.74  -2.265E-01   
 CR-51      317.70        22.         8.     0.004    93.32   2.091E+00   
 Cs-136     339.69        48.        -4.    -0.002   231.26  -2.611E-01   
 BA-133     357.66        30.        -2.    -0.001   340.56  -1.092E-01   
 I-131      364.63        27.        -2.    -0.001   427.97  -6.299E-02   
 SN-113     389.90        29.        -6.    -0.003   134.28  -2.913E-01   
 SB-125     427.88        28.        -4.    -0.002   195.83  -4.525E-01   
 pm-146     457.45        13.         1.     0.001   359.00   7.931E-02   
 Ir-192     468.00        26.        -2.    -0.001   353.86  -1.462E-01   
 PM-144     475.62        10.         4.     0.002   112.04   3.937E-01   
 BE-7       477.49        15.         3.     0.002   177.12   1.124E+00   
 RU-103     497.52        19.         6.     0.003   111.96   2.452E-01   
 RH-106     510.51        37.        29.     0.016    35.10   5.651E+00   
 Ba-140     539.16        20.        -6.    -0.004   107.12  -1.066E+00   
 PA-234     570.84        15.         4.     0.002   155.50   1.941E+00   
 SB-125     600.57        19.         3.     0.002   204.49   7.723E-01   
 SB-124     601.27        20.        -3.    -0.002   215.19  -1.396E-01   
 CS-134     606.26        68.       -16.    -0.009    78.05  -7.226E-01   
 RU-103     609.14        20.       141.     0.078     9.54   1.104E+02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 16
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    613.27        23.        -3.    -0.001   265.12  -1.314E-01   
 PM-144     617.47        15.         1.     0.001   498.54   5.191E-02   
 RH-106     621.56        20.        -2.    -0.001   391.34  -7.595E-01   
 SB-125     637.22        10.         7.     0.004    77.50   2.722E+00   
 I-131      637.17        14.         5.     0.003   105.32   3.574E+00   
 CS-137     661.77        26.        -3.    -0.002   219.97  -1.900E-01   
 NB-94      702.44        19.         2.     0.001   256.42   1.274E-01   
 EU-154     721.12        11.         4.     0.002   136.93   9.428E-01   
 ZR-95      724.09        34.        -7.    -0.004   126.04  -8.036E-01   
 pm-146     736.75        18.         2.     0.001   377.56   3.751E-01   
 pm-146     747.19        21.        -3.    -0.002   243.30  -4.312E-01   
 ZR-95      756.91        13.         4.     0.002   154.50   3.536E-01   
 AG-110M    764.75        26.        -2.    -0.001   314.75  -5.684E-01   
 CS-134     799.28        12.        -3.    -0.002   161.17  -2.103E+00   
 La-140     816.65        15.         1.     0.001   410.09   3.420E-01   
 MN-54      834.66        16.         3.     0.002   186.09   1.870E-01   
 Co-56      846.27         8.         5.     0.003    93.79   2.963E-01   
 NB-94      870.36        16.         3.     0.002   198.44   1.808E-01   
 PA-234     878.59        16.        -4.    -0.002   148.47  -4.093E+00   
 PA-234     884.95        17.         3.     0.002   189.95   2.078E+00   
 AG-110M    884.64        15.         5.     0.003   127.55   3.863E-01   
 Sc-46      889.51        21.        -4.    -0.002   173.93  -2.384E-01   
 y-88       899.61        16.        -3.    -0.001   223.88  -1.751E-01   
 AG-110M    941.98         8.        -1.    -0.001   378.42  -2.047E-01   
 PA-234     943.78        11.         4.     0.002   120.05   2.038E+00   
 EU-152     965.59        16.         1.     0.001   603.03   4.365E-01   
 EU-154     996.56        18.        -3.    -0.002   211.90  -1.900E+00   
 PA-234M   1001.17        17.         1.     0.001   414.95   1.181E+01   
 EU-154    1004.93        16.         4.     0.002   168.61   1.334E+00   
 RH-106    1051.27         7.        -1.     0.000   606.84  -2.953E+00   
 BI-207    1063.08        14.         3.     0.002   169.42   3.217E-01   
 Ga-68     1074.41        11.        -1.     0.000   899.95  -1.377E+00   
 FE-59     1100.42        22.        -3.    -0.002   200.89  -4.456E-01   
 EU-152    1112.62        18.        -2.    -0.001   314.19  -1.084E+00   
 ZN-65     1117.67        38.        -8.    -0.004   113.97  -1.199E+00   
 Sc-46     1120.50        14.        25.     0.014    28.60   1.910E+00   
 Ta-182    1120.51        14.        25.     0.014    28.61   5.485E+00   
 CO-60     1173.03        18.         1.     0.001   507.27   9.521E-02   
 Ta-182    1188.24        14.        -3.    -0.002   171.65  -1.578E+00   
 Co-56     1239.16        21.         6.     0.004   107.81   7.955E-01   
 NA-22     1274.44        18.        -3.    -0.002   208.96  -2.505E-01   
 EU-154    1274.44        18.        -3.    -0.002   210.44  -7.114E-01   
 FE-59     1291.29        14.        -1.    -0.001   564.95  -1.861E-01   
 AG-110M   1380.22         5.        -1.     0.000   513.47  -2.282E-01   
 La-140    1598.66        10.        -1.     0.000   546.96  -8.920E-02   
 Co-56     1768.12        17.        -7.    -0.004    90.88  -5.147E+00   
 y-88      1834.89         3.         3.     0.002   104.90   3.526E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 17
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.1242E+00    1.1242E+00    1.771E+02%                7.18E+00
 NA-22  #A   -2.5053E-01   -2.5053E-01    2.090E+02%                1.89E+00
 K-40         1.7962E+02    1.7962E+02    7.122E+00%                1.07E+01
 Sc-46  #A    8.3563E-01    8.3563E-01    2.860E+01%                1.47E+00
 CR-51  #A    2.0912E+00    2.0912E+00    9.332E+01%                6.67E+00
 MN-54  #A    1.8698E-01    1.8698E-01    1.861E+02%                1.25E+00
 FE-59  #A   -4.4560E-01   -4.4560E-01    2.009E+02%                3.20E+00
 Co-56  #A    4.9501E-01    4.9502E-01    7.145E+01%                9.66E-01
 CO-57  #A   -4.8623E-02   -4.8623E-02    5.280E+02%                8.86E-01
 CO-58  #A    3.4957E-03    3.4957E-03    6.953E+03%                9.55E-01
 CO-60  #A    4.7584E-02    4.7584E-02    5.073E+02%                6.47E-01
 ZN-65  #A   -1.1991E+00   -1.1991E+00    1.140E+02%                4.69E+00
 NB-94  #A    1.5441E-01    1.5441E-01    1.621E+02%                1.18E+00
 ZR-95  #A    3.5357E-01    3.5357E-01    1.545E+02%                1.96E+00
 NB-95  #A    3.2987E-03    3.2987E-03    1.015E+04%                1.25E+00
 RU-103 #A    2.4519E-01    2.4519E-01    1.120E+02%                9.54E-01
 RH-106 #A   -7.5950E-01   -7.5950E-01    3.913E+02%                1.08E+01
 AG-108M#A    7.6903E-03    7.6903E-03    3.168E+03%                9.03E-01
 AG-110M#A    3.8631E-01    3.8631E-01    1.276E+02%                1.74E+00
 SN-113 #A   -2.9133E-01   -2.9133E-01    1.343E+02%                1.36E+00
 SB-124 #A   -1.3962E-01   -1.3962E-01    2.152E+02%                1.08E+00
 SB-125 #A    5.3061E-01    5.3061E-01    7.750E+01%                3.13E+00
 I-131  #A    4.0306E-01    4.0307E-01    1.053E+02%                9.73E-01
 Gd-153 #A   -8.4966E-02   -8.4966E-02    2.317E+02%                2.22E+00
 Ga-68  #A   -1.3721E+00   -1.3767E+00    9.000E+02%                4.73E+01
 Tc-99m #A    1.1539E-01    1.1546E-01    2.078E+02%                8.24E-01
 BA-133 #A   -1.0923E-01   -1.0923E-01    3.406E+02%                1.33E+00
 CS-134 #A   -7.2257E-01   -7.2257E-01    7.805E+01%                1.88E+00
 CS-137 #A   -1.9003E-01   -1.9003E-01    2.200E+02%                1.49E+00
 CE-139 #A    1.2061E-01    1.2061E-01    1.838E+02%                7.68E-01
 Ba-140 #A    4.2117E-01    4.2118E-01    5.334E+01%                3.95E+00
 La-140 #A   -4.6194E-03   -4.6195E-03    3.418E+02%                1.87E+00
 CE-141 #A    3.1529E-02    3.1529E-02    1.135E+03%                1.26E+00
 CE-144 #A    4.8353E-03    4.8353E-03    3.287E+04%                5.60E+00
 PM-144 #A    9.0299E-02    9.0299E-02    1.120E+02%                1.04E+00
 EU-152 #A    3.6008E-01    3.6008E-01    1.047E+02%                4.18E+00
 EU-154 #A    8.5318E-01    8.5318E-01    1.369E+02%                3.65E+00
 EU-155 #A    9.1651E-01    9.1651E-01    1.097E+02%                3.39E+00
 HF-181 #A    1.7064E-01    1.7065E-01    1.689E+02%                9.23E-01
 Ta-182 #     5.4848E+00    5.4848E+00    2.861E+01%                4.31E+00
 Hg-203 #A   -3.0175E-01   -3.0175E-01    1.026E+02%                1.05E+00
 TL-208       2.9866E+00    2.9866E+00    1.649E+01%                9.59E-01
 pm-146 #A   -8.7802E-03   -8.7802E-03    1.917E+02%                3.77E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:27:34 AMPage 18
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140341.An1            
                                                                                 
 y-88   #A    9.6255E-02    9.6255E-02    1.049E+02%                1.42E+00
 Cd-113m#B    1.1561E+02    1.1561E+02    3.186E+03%                1.32E+04
 Cd-109 #A   -6.0273E+00   -6.0273E+00    1.302E+02%                2.64E+01
 PB-210 #A    1.7138E+00    1.7138E+00    5.985E+02%                3.70E+01
 PB-212       7.5278E+00    7.5278E+00    1.007E+01%                1.73E+00
 PB-214       1.4900E+01    1.4900E+01    8.501E+00%                1.93E+00
 BI-207 #A    1.2750E-01    1.2750E-01    1.694E+02%                9.20E-01
 BI-212       1.8967E+01    1.8967E+01    2.391E+01%                7.88E+00
 BI-214       1.5130E+01    1.5130E+01    8.965E+00%                1.95E+00
 BI-210M#A    4.7422E-01    4.7422E-01    6.838E+01%                1.32E+00
 RA-224  A    1.1294E+01    1.1294E+01    7.111E+01%                2.66E+01
 AC-228       9.9927E+00    9.9927E+00    1.429E+01%                1.60E+00
 TH-227 #A    2.7403E-01    2.7403E-01    1.568E+03%                1.46E+01
 TH-229 #A    7.0486E+00    7.0486E+00    5.882E+01%                1.36E+01
 TH-234 #A    7.4499E+00    7.4499E+00    1.227E+02%                3.18E+01
 PA-231 #A    3.4893E+00    3.4893E+00    5.834E+01%                2.78E+01
 PA-233 #A    1.5945E-02    1.5945E-02    3.485E+03%                2.03E+00
 PA-234 #A    1.1092E+00    1.1092E+00    9.314E+01%                4.16E+00
 PA-234M#A    1.1811E+01    1.1811E+01    4.150E+02%                1.80E+02
 U-235  #A    2.9025E+00    2.9025E+00    6.885E+01%                6.53E+00
 AM-241 #A   -5.0009E-01   -5.0009E-01    1.828E+02%                3.11E+00
 Np-237 #A   -1.7065E+00   -1.7065E+00    1.089E+02%                6.26E+00
 Ir-192 #C    1.7147E+00    1.7147E+00    1.494E+01%                9.49E-01
 Cs-136 #A    1.6665E-02    1.6665E-02    1.559E+03%                1.01E+00
 Np-239 #A   -7.1329E-03   -7.1334E-03    1.377E+04%                3.41E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.62E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  1999.5 keV)     2.491E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  1999.5 keV) 2.4912001E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20140266
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-7-E 
             Detector: Ge17 SN/11080671   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-7-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 01:57        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 01:58:04     Real Time: 1805   sec
        Analysis Time: 2/10/2014 02:28        Dead Time: 0.27   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 17_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.372E-01         1453.0     1.994E+00    1.994E+00    7.318E+00
NA-22      2.938E-01          114.0     3.351E-01    3.354E-01    1.180E+00
K-40       1.369E+02            7.3     9.945E+00    1.216E+01    1.266E+01
Sc-46      5.369E-01           42.8     2.298E-01    2.314E-01    9.592E-01
CR-51     -6.672E-01          279.7     1.866E+00    1.867E+00    6.634E+00
MN-54     -3.355E-04        74720.0     2.507E-01    2.507E-01    9.501E-01
FE-59      2.968E-01          172.1     5.109E-01    5.111E-01    1.856E+00
Co-56      2.577E-01           99.4     2.561E-01    2.564E-01    1.119E+00
CO-57      8.644E-02          166.8     1.442E-01    1.442E-01    4.741E-01
CO-58     -1.671E-01          160.3     2.678E-01    2.680E-01    9.571E-01
CO-60     -8.415E-02          414.6     3.489E-01    3.489E-01    1.301E+00
ZN-65     -5.445E-01          159.5     8.685E-01    8.690E-01    3.049E+00
NB-94      9.932E-02          226.2     2.246E-01    2.247E-01    8.211E-01
ZR-95     -2.404E-01          198.2     4.764E-01    4.765E-01    1.715E+00
NB-95      2.899E-02         1038.0     3.008E-01    3.008E-01    1.101E+00
RU-103    -9.258E-02          271.2     2.510E-01    2.511E-01    8.992E-01
RH-106    -2.584E-01          836.6     2.162E+00    2.162E+00    8.055E+00
AG-108M   -1.393E-01          187.7     2.615E-01    2.616E-01    9.187E-01
AG-110M   -2.468E-01          167.7     4.140E-01    4.142E-01    1.476E+00
SN-113     3.262E-02          785.6     2.563E-01    2.563E-01    9.472E-01
SB-124     1.489E-01           62.6     9.320E-02    9.352E-02    8.500E-01
SB-125     8.951E-01           61.9     5.538E-01    5.556E-01    2.372E+00
I-131      7.854E-02          295.2     2.318E-01    2.319E-01    8.644E-01
Gd-153     4.408E-01          128.3     5.657E-01    5.663E-01    1.926E+00
Ga-68     -3.720E+00          318.9     1.186E+01    1.187E+01    4.342E+01
Tc-99m     1.400E-01          129.0     1.807E-01    1.808E-01    6.173E-01
BA-133     7.432E-02          400.6     2.977E-01    2.978E-01    1.072E+00
CS-134     3.336E-01           66.3     2.212E-01    2.219E-01    7.892E-01
CS-137     1.206E-01          225.5     2.720E-01    2.720E-01    9.849E-01
CE-139     1.062E-01          206.1     2.188E-01    2.191E-01    7.557E-01
Ba-140     7.743E-01          112.4     8.704E-01    8.713E-01    3.072E+00
La-140     0.000E+00          707.1     7.908E-02    7.908E-02    5.828E-01
CE-141     1.952E-02         1266.0     2.472E-01    2.472E-01    8.878E-01
CE-144    -1.281E+00          127.2     1.629E+00    1.631E+00    5.535E+00
PM-144    -1.420E-01          195.1     2.770E-01    2.771E-01    9.873E-01
EU-152    -1.079E-01          210.4     2.269E-01    2.270E-01    2.548E+00
EU-154     4.589E-01          113.6     5.214E-01    5.219E-01    7.052E+00
EU-155     7.162E-01          106.6     7.634E-01    7.644E-01    2.585E+00
HF-181     9.308E-02          166.8     1.553E-01    1.553E-01    8.982E-01
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Ta-182     2.720E+00           44.3     1.204E+00    1.212E+00    3.745E+00
Hg-203    -9.641E-02          269.5     2.599E-01    2.599E-01    9.095E-01
TL-208     1.515E+00           25.3     3.828E-01    3.908E-01    1.086E+00
pm-146    -1.051E-04       647600.0     6.805E-01    6.805E-01    2.578E+00
y-88      -1.397E-01          215.2     3.005E-01    3.006E-01    1.090E+00
Cd-113m    1.277E+02         2161.0     2.760E+03    2.760E+03    9.967E+03
Cd-109     1.119E+01           46.6     5.216E+00    5.253E+00    1.684E+01
PB-210     1.052E+01           94.7     9.969E+00    9.988E+00    3.041E+01
PB-212     6.679E+00            9.8     6.562E-01    7.856E-01    1.450E+00
PB-214     9.709E+00            9.5     9.236E-01    1.052E+00    2.128E+00
BI-207     1.389E-01          134.1     1.863E-01    1.865E-01    6.012E-01
BI-212     5.338E+00           60.0     3.203E+00    3.215E+00    1.041E+01
BI-214     1.135E+01            9.7     1.105E+00    1.252E+00    1.660E+00
BI-210M    3.243E-02          477.7     1.549E-01    1.549E-01    1.227E+00
RA-224     7.617E+00           75.6     5.761E+00    5.782E+00    1.920E+01
AC-228     7.600E+00           11.5     8.771E-01    9.590E-01    1.781E+00
TH-227     1.013E+00          432.7     4.382E+00    4.383E+00    1.479E+01
TH-229     1.795E+00          191.9     3.445E+00    3.448E+00    1.202E+01
TH-234     2.895E+00          142.8     4.134E+00    4.136E+00    2.836E+01
PA-231     4.131E+00           59.9     2.474E+00    2.485E+00    2.589E+01
PA-233     7.572E-01           56.9     4.307E-01    4.326E-01    1.996E+00
PA-234     6.292E-01          180.2     1.134E+00    1.134E+00    3.461E+00
PA-234M   -9.479E+00          767.4     7.274E+01    7.274E+01    1.338E+02
U-235      1.988E+00           82.3     1.635E+00    1.639E+00    5.137E+00
AM-241     3.879E-01          206.6     8.015E-01    8.018E-01    2.741E+00
Np-237     2.388E+00           56.8     1.356E+00    1.363E+00    4.130E+00
Ir-192     1.021E+00           14.4     1.473E-01    1.592E-01    6.875E-01
Cs-136    -5.986E-02          160.0     9.577E-02    9.583E-02    1.031E+00
Np-239     2.537E-01          270.5     6.863E-01    6.864E-01    2.381E+00
Nd-147    -7.058E-01          280.8     1.982E+00    1.982E+00    7.064E+00
-----------------------------------------------------------------------------
Total      3.623E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-7-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20140266.An1

 Acquisition information
        Start time:                 2/10/2014 1:58:04 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.27 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 1:57:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1969

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48       54.  29.48   0.72  2.096E-02    46.54   4.250    PBC<MDA PB210 
    59.85        7. 206.65   0.79  2.957E-02    59.54  35.900    PBC<MDA AM241 
    63.43       10.  49.15   0.79  3.164E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    77.17      119.  15.23   0.85  3.763E-02
    81.00        2. 875.63   0.81  3.884E-02    80.99  34.060    PBC<MDA BA133 
    86.75       23.  56.80   0.80  4.026E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.019E+00 EU155 
                                                88.04   3.790  8.184E+00 Cd109 
                                                86.54  30.700  1.019E+00 EU155 
    86.90       31.  46.62   0.81  4.060E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.392E+00 EU155 
                                                88.04   3.790  1.119E+01 Cd109 
    92.86        7.  36.88   0.82  4.144E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    93.17       83.  22.44   1.21  4.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.995E+01 AC228 
    97.33       10. 128.33   0.82  4.213E-02    97.50  30.000    PBC<MDA Gd153 
   105.28        4. 270.54   0.83  4.282E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  2.537E-01 Np239 
                                               105.31  21.200  2.718E-01 EU155 
   105.56       12. 106.59   0.83  4.278E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.684E-01 Np239 
   123.29        2. 458.58   0.85  4.277E-02   121.78  28.580    PBC<MDA EU152 
                                               123.10  40.790  7.696E-02 EU154 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   132.85        2. 720.08   0.86  4.197E-02   133.02  43.300    PBC<MDA HF181 
   136.69        8. 166.77   0.86  4.163E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.009E+00 CO57  
   136.69        8. 166.81   0.86  4.165E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.009E+00 CO57  
   140.74        9. 129.04   0.86  4.119E-02   140.51  89.300    PBC<MDA Tc99m 
   143.75        9. 141.27   0.87  4.080E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  2.429E-01 CE141 
   165.80        6. 206.13   0.89  3.825E-02   165.85  79.900    PBC<MDA CE139 
   185.85       85.  20.41   0.69  3.544E-02
   193.70        5. 191.94   0.91  3.448E-02   193.51   4.400    PBC<MDA TH229 
   205.12       12.  84.31   0.92  3.312E-02   205.33   5.010    PBC<MDA U235  
   235.97        7. 432.73   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
   238.44      170.  10.32   0.87  2.990E-02   238.63  43.300  6.820E+00 PB212 
   240.84       17.  75.63   0.96  2.969E-02   240.99   4.100    PBC<MDA RA224 
   241.85       44.  26.23   0.96  2.960E-02   242.00   7.430  1.107E+01 PB214 
   277.31        8. 110.24   0.99  2.694E-02   277.28   6.310    PBC<MDA TL208 
   295.02       93.  13.48   1.19  2.580E-02   295.09  19.300  1.041E+01 PB214 
                                               295.95  30.160  6.672E+00 Ir192 
                                               295.95  30.160  6.672E+00 Ir192 
   295.08       83.  14.42   1.01  2.574E-02   295.09  19.300  8.693E+00 PB214 
                                               295.95  30.160  5.962E+00 Ir192 
   299.47       17.  56.88   1.01  2.549E-02   300.03   3.280  1.146E+01 PB212 
                                               300.07   2.460  1.528E+01 PA231 
                                               300.18   6.200  6.063E+00 PA233 
   299.53       17.  59.90   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.521E+01 PA231 
                                               300.18   6.200  6.038E+00 PA233 
   299.53       17.  59.90   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.521E+01 PA231 
                                               300.18   6.200  6.037E+00 PA233 
   304.79        1. 562.70   1.02  2.522E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.087E-01 BI210M
   304.81        2. 477.70   1.02  2.521E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.266E-01 BI210M
   309.14        6. 155.13   1.02  2.501E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  3.871E-01 Ir192 
   316.85        3. 255.71   1.03  2.456E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  7.526E-02 Ir192 
   338.17       40.  22.44   0.81  2.344E-02   338.32  12.010  7.961E+00 AC228 
   345.29        2. 268.83   1.05  2.308E-02   345.83  15.070    PBC<MDA HF181 
   351.88      150.  12.11   1.08  2.279E-02   351.93  37.600  9.352E+00 PB214 
   356.85        2. 400.59   1.06  2.261E-02   356.00  62.050    PBC<MDA BA133 
   383.80        2. 473.81   1.09  2.143E-02   383.84   8.940    PBC<MDA BA133 
   390.90        1. 785.56   1.09  2.112E-02   391.69  64.000    PBC<MDA SN113 
   463.09       12.  61.87   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  3.426E+00 SB125 
   467.87        2. 319.74   1.16  1.859E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.211E-01 Ir192 
   510.54       37.  26.82   1.20  1.742E-02   511.86  20.000  5.934E+00 RH106 
                                               511.86  20.000  5.934E+00 RH106 
   537.65        6. 112.41   1.22  1.682E-02   537.26  24.390    PBC<MDA Ba140 
   564.29        7.  66.32   1.25  1.624E-02   563.24   8.350    PBC<MDA CS134 
   569.02        3. 156.95   1.25  1.611E-02   569.32  15.380  6.681E-01 CS134 
                                               569.70  97.740  1.052E-01 BI207 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   569.17        3. 163.68   1.25  1.612E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.243E+00 PA234 
                                               569.70  97.740  1.043E-01 BI207 
   569.68        3. 180.20   1.25  1.611E-02
   583.42       36.  22.03   1.26  1.584E-02   583.02  84.500  1.478E+00 TL208 
   609.42      151.   9.29   1.10  1.533E-02   609.31  46.090  1.135E+01 BI214 
                                               610.30   5.750  9.548E+01 RU103 
                                               610.30   5.750  9.548E+01 RU103 
   636.97        2. 295.18   1.31  1.484E-02   636.97   7.170    PBC<MDA I131  
                                               635.89  11.310  6.510E-01 SB125 
   654.25        2. 258.82   1.33  1.449E-02   657.76  94.640    PBC<MDA AG110M
   661.71        3. 225.49   1.33  1.443E-02   661.66  85.210    PBC<MDA CS137 
   702.32        2. 226.19   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
                                               702.63  97.900  9.931E-02 NB94  
   727.20       10.  60.01   1.39  1.345E-02   727.17   7.550    PBC<MDA BI212 
   785.71        4. 143.89   1.44  1.270E-02   785.42   1.280    PBC<MDA BI212 
   802.53        3. 206.79   1.45  1.250E-02   801.95   8.690    PBC<MDA CS134 
   860.18        3. 137.90   1.50  1.185E-02   860.56  12.420    PBC<MDA TL208 
   881.57        4. 117.36   1.52  1.165E-02   880.53   6.000    PBC<MDA PA234 
   889.10        2. 241.08   1.53  1.156E-02   889.28  99.984    PBC<MDA Sc46  
   911.33       47.  16.15   0.62  1.135E-02   911.07  29.000  7.959E+00 AC228 
   945.61        3. 182.14   1.57  1.103E-02   946.02  13.400    PBC<MDA PA234 
   969.13       23.  20.85   0.50  1.083E-02   968.97  17.460  6.754E+00 AC228 
  1001.02       -2. 213.47   1.62  1.057E-02  1001.00   0.837    PBC<MDA PA234M
  1038.23        1. 449.88   1.65  1.028E-02  1037.84  14.130    PBC<MDA Co56  
  1047.99        1. 399.44   1.66  1.021E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.19        2. 217.58   1.67  1.009E-02  1063.66  74.500    PBC<MDA BI207 
  1098.69        3. 172.15   1.70  9.840E-03  1099.25  56.500    PBC<MDA FE59  
  1120.57       17.  42.79   1.72  9.696E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.652E-01 Sc46  
                                              1121.30  34.900  2.767E+00 Ta182 
  1120.59       12.  44.77   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.61       17.  44.27   1.72  9.691E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.488E-01 Sc46  
                                              1121.30  34.900  2.720E+00 Ta182 
  1237.80        7.  99.37   1.81  8.977E-03  1238.28  66.070    PBC<MDA Co56  
  1274.87        5. 113.61   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.374E-01 EU154 
  1274.87        5. 114.03   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.345E-01 EU154 
  1407.93        4.  91.90   1.94  8.125E-03  1408.00  21.005    PBC<MDA EU152 
  1461.01      208.   7.09   1.98  7.894E-03  1460.83  10.670  1.369E+02 K40   
  1690.98        3.  62.61   2.16  7.037E-03  1690.98  47.790    PBC<MDA SB124 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.08    77.17        73.       119. 3.153E+03   15.23   0.853  -        
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   742.64   185.85        54.        85. 2.399E+03   20.41   0.692  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.40    46.48        98.        17.     0.009    29.48   0.725s
 AM-241    238.86    59.85       114.         7.     0.004   206.65   0.787s
 TH-234    253.17    63.43       159.        10.     0.006    49.15   0.791s
 BA-133    323.38    81.00        99.         2.     0.001   875.63   0.807s
 Np-237    346.41    86.75        61.        23.     0.013    56.80   0.802 
 EU-155    345.56    86.54       197.        -2.    -0.001   862.42   0.813 
 Cd-109    347.01    86.90        89.        31.     0.017    46.62   0.814s
 Nd-147    366.21    91.71       189.       -27.    -0.015    74.13   0.817s
 TH-234    370.81    92.86       144.         7.     0.004    36.88   0.818s
 AC-228    372.04    93.17        72.        83.     0.046    22.44   1.206s
 Gd-153    388.68    97.33        78.        10.     0.006   128.33   0.823s
 Gd-153    412.03   103.17       109.        -9.    -0.005   160.76   0.828s
 Np-239    412.82   103.36       103.       -10.    -0.006   145.93   0.829s
 EU-155    421.59   105.56        72.        12.     0.006   106.59   0.830s
 Np-239    420.50   105.28        70.         4.     0.002   270.54   0.831s
 EU-152    492.49   123.29        60.         2.     0.001   458.58   0.846s
 CO-57     496.89   124.39        37.        -2.    -0.001   463.53   0.846s
 HF-181    530.70   132.85        68.         2.     0.001   720.08   0.856s
 CE-144    534.14   133.71        88.       -11.    -0.006   127.18   0.857s
 HF-181    546.07   136.69        87.         8.     0.004   166.81   0.859s
 CO-57     546.07   136.69        87.         8.     0.004   166.77   0.860s
 Tc-99m    562.26   140.74        63.         9.     0.005   129.04   0.863s
 U-235     574.29   143.75        69.         9.     0.005   141.27   0.866s
 U-235     653.13   163.47        93.        -6.    -0.003   231.91   0.885s
 CE-139    662.46   165.80        70.         6.     0.003   206.13   0.887s
 TH-229    774.00   193.70        42.         5.     0.003   191.94   0.913s
 U-235     819.67   205.12        45.        12.     0.007    84.31   0.924s
 TH-227    943.03   235.97       424.         7.     0.004   432.73   0.952s
 PB-212    953.67   238.63        44.       156.     0.086     9.19   0.954D
 RA-224    963.09   240.99        71.        17.     0.009    75.63   0.956D
 PB-214    967.13   242.00        44.        44.     0.024    26.23   0.957D
 EU-152    980.35   245.30        50.        -5.    -0.003   219.94   0.960s
 TH-227   1023.67   256.14        33.        -1.    -0.001   867.91   0.971s
 TL-208   1108.34   277.31        48.         8.     0.004   110.24   0.990 
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203   1115.00   278.98        50.        -4.    -0.002   269.54   0.992s
 I-131    1135.61   284.13        29.        -2.    -0.001   415.49   0.996s
 PB-214   1179.16   295.02        27.        93.     0.052    13.48   1.194s
 Ir-192   1179.40   295.08        31.        83.     0.046    14.42   1.007s
 PB-212   1197.19   299.53        44.        17.     0.010    59.90   1.011 
 PA-231   1197.18   299.53        44.        17.     0.010    59.90   1.011s
 PA-233   1196.96   299.47        39.        17.     0.010    56.88   1.011s
 PA-231   1211.71   303.16        45.        -7.    -0.004   140.70   1.013s
 BA-133   1211.70   303.16        45.        -7.    -0.004   140.60   1.013s
 Ba-140   1218.22   304.79        30.         1.     0.001   562.70   1.015s
 BI-210M  1218.28   304.81        29.         2.     0.001   477.70   1.015s
 Ir-192   1235.61   309.14        34.         6.     0.003   155.13   1.019s
 PA-233   1246.74   311.92        40.        -3.    -0.001   359.58   1.022s
 Ir-192   1266.44   316.85        26.         3.     0.002   255.71   1.026s
 CR-51    1278.20   319.79        32.        -3.    -0.002   279.71   1.029s
 La-140   1318.26   329.81        51.        -5.    -0.003   201.68   1.037s
 AC-228   1351.72   338.17        15.        40.     0.022    22.44   0.806 
 Cs-136   1356.69   339.42        47.        -8.    -0.005   122.02   1.048s
 EU-152   1376.13   344.28        30.        -4.    -0.002   210.36   1.051s
 HF-181   1380.16   345.29        20.         2.     0.001   268.83   1.053s
 PB-214   1406.54   351.88        42.       144.     0.080    12.11   1.076s
 BA-133   1426.42   356.85        27.         2.     0.001   400.59   1.062s
 BA-133   1534.17   383.80        36.         2.     0.001   473.81   1.087s
 SN-113   1562.56   390.90        19.         1.     0.000   785.56   1.094s
 AG-108M  1735.38   434.11        33.        -4.    -0.002   187.71   1.132s
 SB-125   1851.29   463.09        22.        12.     0.007    61.87   1.159 
 Ir-192   1870.38   467.87        21.         2.     0.001   319.74   1.163s
 HF-181   1929.61   482.68        20.        -2.    -0.001   375.99   1.175s
 La-140   1948.88   487.49        22.        -3.    -0.002   205.40   1.180s
 RU-103   1984.16   496.31        25.        -3.    -0.001   271.18   1.189s
 RH-106   2041.07   510.54        31.        37.     0.021    26.82   1.202s
 Nd-147   2121.71   530.71        30.        -3.    -0.002   280.81   1.219s
 Ba-140   2149.47   537.65        18.         6.     0.003   112.41   1.224s
 CS-134   2256.04   564.29         8.         7.     0.004    66.32   1.247s
 CS-134   2275.54   569.17        10.         3.     0.002   163.68   1.252s
 PA-234   2277.60   569.68        11.         3.     0.002   180.20   1.253s
 BI-207   2274.95   569.02         9.         3.     0.002   156.95   1.253s
 TL-208   2332.55   583.42        25.        36.     0.020    22.03   1.264s
 CS-134   2428.94   607.52        16.        -1.    -0.001   488.71   1.283s
 BI-214   2436.54   609.42        16.       144.     0.080     9.29   1.097 
 RU-103   2436.55   609.42         9.       136.     0.076     9.13   1.288s
 AG-108M  2447.22   612.09        21.        -5.    -0.003   134.20   1.292s
 RH-106   2491.86   623.25        17.        -1.     0.000   836.62   1.299s
 I-131    2546.73   636.97        16.         2.     0.001   295.18   1.312s
 AG-110M  2615.86   654.25        10.         2.     0.001   258.82   1.330s
 CS-137   2645.72   661.71        17.         3.     0.001   225.49   1.333s
 PM-144   2785.72   696.72        22.        -4.    -0.002   195.06   1.363s
 NB-94    2808.13   702.32        14.         2.     0.001   226.19   1.368s
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 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2895.80   724.24        19.        -4.    -0.002   180.42   1.386s
 AG-108M  2887.51   722.16        16.        -1.    -0.001   596.92   1.386s
 EU-154   2896.26   724.35        24.        -5.    -0.003   150.92   1.386s
 ZR-95    2896.41   724.39        21.        -4.    -0.002   168.51   1.387s
 BI-212   2907.67   727.20        12.        10.     0.005    60.01   1.390s
 ZR-95    3025.71   756.71        17.        -3.    -0.002   198.16   1.415s
 EU-152   3112.66   778.45        23.        -5.    -0.003   147.39   1.434s
 BI-212   3141.72   785.71        12.         4.     0.002   143.89   1.439s
 CS-134   3191.96   798.27        15.        -4.    -0.002   147.59   1.448s
 CS-134   3209.00   802.53        17.         3.     0.002   206.79   1.453s
 CO-58    3245.41   811.63        16.        -4.    -0.002   160.29   1.461s
 Cs-136   3276.42   819.38        19.        -4.    -0.002   159.99   1.467s
 TL-208   3439.64   860.18        10.         3.     0.002   137.90   1.503s
 NB-94    3487.98   872.26        11.        -1.    -0.001   322.75   1.512s
 EU-154   3493.73   873.70        11.        -2.    -0.001   301.29   1.514s
 PA-234   3525.22   881.57         9.         4.     0.002   117.36   1.520s
 PA-234   3531.51   883.14        18.        -3.    -0.002   204.39   1.522s
 AG-110M  3533.38   883.61        18.        -4.    -0.002   167.73   1.523s
 Sc-46    3555.36   889.10        14.         2.     0.001   241.08   1.527s
 y-88     3591.51   898.14        16.        -3.    -0.002   215.19   1.534s
 AC-228   3644.29   911.33         3.        47.     0.026    16.15   0.620s
 PA-234   3781.44   945.61        15.         3.     0.002   182.14   1.574s
 AC-228   3875.52   969.13         0.        23.     0.013    20.85   0.500s
 EU-154   3985.44   996.60        15.        -1.    -0.001   503.75   1.616s
 PA-234M  4003.14  1001.02        16.        -2.    -0.001   213.47   1.620s
 Co-56    4152.03  1038.23        12.         1.     0.001   449.88   1.650s
 Cs-136   4191.06  1047.99        14.         1.     0.001   399.44   1.659s
 RH-106   4198.28  1049.79        17.        -2.    -0.001   277.37   1.660s
 BI-207   4251.89  1063.19        13.         2.     0.001   217.58   1.671s
 Ga-68    4304.58  1076.36        17.        -2.    -0.001   318.93   1.682s
 FE-59    4393.94  1098.69        12.         3.     0.002   172.15   1.700s
 EU-152   4450.72  1112.88        13.        -1.    -0.001   372.80   1.710s
 ZN-65    4470.39  1117.79        27.        -5.    -0.003   159.51   1.714s
 BI-214   4481.57  1120.59        24.        12.     0.006    44.77   1.717s
 Sc-46    4481.51  1120.57        18.        17.     0.009    42.79   1.717s
 Ta-182   4481.66  1120.61        19.        17.     0.009    44.27   1.718s
 CO-60    4702.21  1175.73        15.        -1.    -0.001   414.29   1.760s
 Ta-182   4755.85  1189.13        13.        -3.    -0.002   185.26   1.772s
 Ta-182   4886.63  1221.81        21.        -3.    -0.002   224.19   1.798s
 Co-56    4950.63  1237.80        18.         7.     0.004    99.37   1.812s
 NA-22    5098.98  1274.87        12.         5.     0.003   114.03   1.840s
 EU-154   5098.98  1274.87        12.         5.     0.003   113.61   1.840s
 CO-60    5331.94  1333.08        14.        -1.    -0.001   414.57   1.886s
 EU-152   5631.52  1407.93         4.         4.     0.002    91.90   1.944s
 K-40     5843.97  1461.01        13.       208.     0.115     7.09   1.985 
 SB-124   6764.53  1690.98         0.         3.     0.002    62.61   2.157s
 Co-56    7083.94  1770.76        10.        -2.    -0.001   204.23   2.215s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage  8
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.3721E-01                                      5.31E+01             
                           477.60-1.372E-01 %(  7.318E+00 1.45E+03 1.05E+01 G  
 
NA-22    C   2.9383E-01                                      9.50E+02             
                          1274.53 2.938E-01 ?(  1.180E+00 1.14E+02 9.99E+01 G  
 
K-40     N   1.3687E+02                                      4.66E+11             
                          1460.83 1.369E+02  (P 1.266E+01 7.09E+00 1.07E+01 G  
 
Sc-46    F   5.3691E-01                                      8.38E+01             
                           889.28 1.086E-01 &(  9.592E-01 2.41E+02 1.00E+02 G  
                          1120.55 9.652E-01 ?(  1.274E+00 4.28E+01 1.00E+02 G  
 
CR-51    F  -6.6720E-01                                      2.77E+01             
                           320.08-6.672E-01 ?(  6.634E+00 2.80E+02 9.94E+00 G  
 
MN-54    C  -3.3549E-04                                      3.12E+02             
                           834.85-3.355E-04 &(  9.501E-01 7.47E+04 1.00E+02 G  
 
FE-59    F   2.9677E-01                                      4.45E+01             
                          1099.25 2.968E-01 &(  1.856E+00 1.72E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   2.955E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   2.5769E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  1.119E+00 1.00E+03 9.99E+01 G  
                          1238.28 6.113E-01 &(  2.093E+00 9.94E+01 6.61E+01 G  
                          1037.84 4.269E-01 &(  7.223E+00 4.50E+02 1.41E+01 G  
                          1771.35-1.208E+00 +   9.127E+00 2.04E+02 1.55E+01  A 
 
CO-57    C   8.6438E-02                                      2.72E+02             
                           122.06-2.870E-02 ?(  4.741E-01 4.64E+02 8.56E+01 G  
                           136.47 1.009E+00  (  5.760E+00 1.67E+02 1.07E+01 G  
 
CO-58    C  -1.6710E-01                                      7.09E+01             
                           810.78-1.671E-01 ?(  9.571E-01 1.60E+02 9.95E+01 G  
 
CO-60    F  -8.4151E-02                                      1.93E+03             
                          1332.50-8.415E-02 ?(  1.301E+00 4.15E+02 1.00E+02 G  
                          1173.24-8.050E-02 +   1.236E+00 4.14E+02 9.99E+01 G  

Page 336 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage  9
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -5.4451E-01                                      2.44E+02             
                          1115.55-5.445E-01 ?(  3.049E+00 1.60E+02 5.06E+01 G  
 
NB-94    I   9.9315E-02                                      7.41E+06             
                           702.63 9.931E-02 ?(  8.211E-01 2.26E+02 9.79E+01 G  
                           871.10-6.985E-02 +   8.466E-01 3.23E+02 9.99E+01 G  
 
ZR-95    I  -2.4039E-01                                      6.40E+01             
                           756.73-2.404E-01 ?(  1.715E+00 1.98E+02 5.45E+01 G  
                           724.20-3.771E-01 +   2.253E+00 1.69E+02 4.42E+01 G  
 
NB-95    I   2.8992E-02                                      6.40E+01             
                           765.79 2.899E-02 &(  1.101E+00 1.04E+03 9.98E+01 G  
 
RU-103   I  -9.2575E-02                                      3.93E+01             
                           497.05-9.258E-02 ?(  8.992E-01 2.71E+02 9.09E+01 G  
                           610.30 8.603E+01 ?   1.067E+01 9.13E+00 5.75E+00 GA 
 
RH-106   I  -2.5843E-01                                      3.74E+02             
                           621.92-2.584E-01 ?(  8.055E+00 8.37E+02 9.93E+00 G  
                          1050.36-7.476E+00 +   7.569E+01 2.77E+02 1.56E+00 G  
                           511.86 5.934E+00 ?   4.583E+00 2.68E+01 2.00E+01 GA 
 
AG-108M  C  -1.3933E-01                                      1.53E+05             
                           433.94-1.393E-01 ?(  9.187E-01 1.88E+02 9.05E+01 G  
                           722.94-4.331E-02 +   9.620E-01 5.97E+02 9.08E+01 G  
                           614.28-2.088E-01 +   9.820E-01 1.34E+02 8.98E+01 G  
 
AG-110M  F  -2.4682E-01                                      2.50E+02             
                           884.68-2.468E-01 ?(  1.476E+00 1.68E+02 7.27E+01 G  
                           657.76 7.305E-02 +   7.064E-01 2.59E+02 9.46E+01 G  
                           937.49 0.000E+00 +   3.876E+00 1.00E+03 3.44E+01 G  
                          1384.30 0.000E+00 +   2.047E+00 1.00E+03 2.43E+01 G  
                           763.94-2.237E-02 %   4.790E+00 5.80E+03 2.23E+01 G  
 
SN-113   F   3.2623E-02                                      1.15E+02             
                           391.69 3.262E-02 &(  9.472E-01 7.86E+02 6.40E+01 G  
 
SB-124   F   1.4885E-01                                      6.02E+01             
                           602.73 0.000E+00  (  8.500E-01 1.00E+03 9.83E+01 G  
                          1690.98 4.549E-01 ?(  1.218E+00 6.26E+01 4.78E+01 G  
                           722.79-1.346E+00 +   8.676E+00 1.80E+02 1.08E+01 G  
 
SB-125   I   8.9509E-01                                      1.01E+03             
                           427.88 0.000E+00 ?(  2.372E+00 1.00E+03 2.96E+01 G  
                           600.50-2.988E-02 %   4.210E+00 3.73E+03 1.79E+01 G  
                           635.89-7.113E-02 %   5.981E+00 2.18E+03 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage 10
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 3.426E+00 ?(  6.951E+00 6.19E+01 1.05E+01 G  
 
I-131    I   7.8539E-02                                      8.02E+00             
                           364.48-4.805E-03 %(  8.644E-01 4.94E+03 8.17E+01 G  
                           284.30-6.364E-01 +   9.503E+00 4.15E+02 6.14E+00 G  
                           636.97 1.028E+00 ?(  1.112E+01 2.95E+02 7.17E+00 G  
 
Gd-153   F   4.4079E-01                                      2.42E+02             
                            97.50 4.408E-01 ?(  1.926E+00 1.28E+02 3.00E+01 G  
                           103.20-5.608E-01 +   3.071E+00 1.61E+02 2.18E+01 G  
 
Ga-68    C  -3.7199E+00                                      4.71E-02             
                          1077.40-3.720E+00 ?(  4.342E+01 3.19E+02 3.30E+00 G  
 
Tc-99m   I   1.4001E-01                                      2.51E-01             
                           140.51 1.400E-01 ?(  6.173E-01 1.29E+02 8.93E+01 G  
 
BA-133   F   7.4323E-02                                      3.85E+03             
                           356.00 7.432E-02 &(  1.072E+00 4.01E+02 6.20E+01 G  
                           302.85-8.394E-01 +   4.070E+00 1.41E+02 1.83E+01 G  
                           383.84 5.235E-01 &   8.858E+00 4.74E+02 8.94E+00 GA 
                            80.99 6.785E-02 ?   2.063E+00 8.76E+02 3.41E+01 GA 
 
CS-134   I   3.3361E-01                                      7.54E+02             
                           604.71-4.358E-02 ?(  7.892E-01 4.89E+02 9.76E+01 G  
                           795.87-2.023E-01 +   1.065E+00 1.48E+02 8.55E+01 G  
                           569.32 6.624E-01 ?(  3.947E+00 1.64E+02 1.54E+01 G  
                           801.95 1.514E+00 ?(  1.129E+01 2.07E+02 8.69E+00 G  
                           563.24 2.909E+00 &(  6.352E+00 6.63E+01 8.35E+00 G  
 
CS-137   I   1.2060E-01                                      1.10E+04             
                           661.66 1.206E-01 ?(  9.849E-01 2.25E+02 8.52E+01 G  
 
CE-139   F   1.0616E-01                                      1.38E+02             
                           165.85 1.062E-01 ?(  7.557E-01 2.06E+02 7.99E+01 G  
 
Ba-140   I   7.7434E-01                                      1.28E+01             
                           537.26 7.857E-01  (  3.072E+00 1.12E+02 2.44E+01 G  
                           162.66-9.221E-03 &   1.057E+01 3.27E+04 6.22E+00 G  
                           304.85 7.097E-01 &(  1.440E+01 5.63E+02 4.29E+00 G  
 
CE-141   I   1.9521E-02                                      3.25E+01             
                           145.44 1.952E-02 %(  8.878E-01 1.27E+03 4.82E+01 G  
 
CE-144   I  -1.2811E+00                                      2.85E+02             
                           133.54-1.281E+00 &(  5.535E+00 1.27E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage 11
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C  -1.4199E-01                                      3.63E+02             
                           696.54-1.420E-01 ?(  9.873E-01 1.95E+02 9.90E+01 G  
                           618.06-9.203E-03 %   7.572E-01 2.18E+03 9.91E+01 G  
                           476.81 0.000E+00 +   1.807E+00 1.00E+03 4.20E+01 G  
 
EU-152   F  -1.0788E-01                                      4.94E+03             
                           344.29-3.425E-01 ?(  2.548E+00 2.10E+02 2.65E+01 G  
                          1112.07-5.858E-01 +   8.140E+00 3.73E+02 1.36E+01 G  
                           121.78 1.097E-01 &(  1.764E+00 4.59E+02 2.86E+01 G  
                           778.92-1.615E+00 +   8.369E+00 1.47E+02 1.29E+01 G  
                           964.11-1.065E-01 &   8.099E+00 2.05E+03 1.46E+01 G  
                           244.69-1.159E+00 +   8.886E+00 2.20E+02 7.58E+00 G  
                          1408.00 1.265E+00 ?   4.077E+00 9.19E+01 2.10E+01 GA 
 
EU-154   I   4.5894E-01                                      3.14E+03             
                           873.23-6.265E-01 ?(  7.052E+00 3.01E+02 1.23E+01 G  
                           123.10-1.256E-02 %   1.325E+00 3.00E+03 4.08E+01 G  
                          1274.54 8.374E-01 ?(  3.350E+00 1.14E+02 3.52E+01 G  
                           723.36-9.703E-01 +   5.149E+00 1.51E+02 2.02E+01 G  
                          1004.77 0.000E+00 -   5.544E+00 1.00E+03 1.80E+01 G  
                           996.33-5.547E-01 +   1.038E+01 5.04E+02 1.06E+01 G  
 
EU-155   I   7.1619E-01                                      1.81E+03             
                           105.31 7.162E-01 ?(  2.585E+00 1.07E+02 2.12E+01 G  
                            86.54-1.036E-01 -   3.058E+00 8.62E+02 3.07E+01 G  
 
HF-181   F   9.3078E-02                                      4.24E+01             
                           482.00-6.556E-02 ?(  8.982E-01 3.76E+02 8.05E+01 G  
                           133.02 4.977E-02 &(  1.257E+00 7.20E+02 4.33E+01 G  
                           345.83 3.862E-01 &(  3.755E+00 2.69E+02 1.51E+01 G  
                           136.30 1.841E+00  (  1.051E+01 1.67E+02 5.85E+00 G  
 
Ta-182   F   2.7197E+00                                      1.14E+02             
                          1121.30 2.720E+00 &(  3.745E+00 4.43E+01 3.49E+01 G  
                          1221.41-6.716E-01 -   5.407E+00 2.24E+02 2.70E+01 G  
                          1189.05-1.057E+00 -   7.121E+00 1.85E+02 1.62E+01 G  
 
Hg-203   F  -9.6412E-02                                      4.66E+01             
                           279.20-9.641E-02 &(  9.095E-01 2.70E+02 8.15E+01 G  
 
TL-208   N   1.5145E+00                                      6.98E+02             
                           583.02 1.478E+00 &(P 1.086E+00 2.20E+01 8.45E+01 G  
                           277.28 2.511E+00  (P 1.140E+01 1.10E+02 6.31E+00 G  
                           860.56 1.255E+00 ?(P 6.669E+00 1.38E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage 12
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C  -1.0509E-04                                      2.02E+03             
                           747.16-1.051E-04 %(  2.578E+00 6.48E+05 3.40E+01 G  
                           735.72 9.596E-02 %   4.768E+00 1.36E+03 2.25E+01 G  
                           453.88 0.000E+00 +   1.016E+00 1.00E+03 6.50E+01 G  
 
y-88     F  -1.3966E-01                                      1.07E+02             
                           898.04-1.397E-01 ?(  1.090E+00 2.15E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   2.131E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      1.2772E+02                                      5.33E+03             
                           263.70 1.277E+02 %(  9.967E+03 2.16E+03 6.00E-03   K
 
Cd-109   F   1.1187E+01                                      4.53E+02             
                            88.04 1.119E+01 ?(  1.684E+01 4.66E+01 3.79E+00 G  
 
PB-210   N   1.0524E+01                                      8.14E+03             
                            46.54 1.052E+01 @(P 3.041E+01 2.95E+01 4.25E+00 G  
 
PB-212   N   6.6786E+00                                      6.98E+02             
                           238.63 6.679E+00  (P 1.450E+00 9.19E+00 4.33E+01 G  
                           300.03 1.141E+01 +   2.241E+01 5.99E+01 3.28E+00 GA 
 
PB-214   N   9.7089E+00                                      5.84E+05             
                           351.93 9.352E+00  (P 2.128E+00 1.21E+01 3.76E+01 G  
                           295.09 1.041E+01  (P 2.992E+00 1.35E+01 1.93E+01 G  
                           242.00 1.107E+01     8.508E+00 2.62E+01 7.43E+00 GA 
 
BI-207   C   1.3890E-01                                      1.18E+04             
                           569.70 1.052E-01 ?(  6.012E-01 1.57E+02 9.77E+01 G  
                          1063.66 1.831E-01 ?(  1.456E+00 2.18E+02 7.45E+01 G  
 
BI-212   N   5.3381E+00                                      6.98E+02             
                           727.17 5.338E+00 ?(  1.041E+01 6.00E+01 7.55E+00 G  
                           785.42 1.231E+01 ?   6.360E+01 1.44E+02 1.28E+00 GA 
 
BI-214   N   1.1351E+01                                      5.84E+05             
                           609.31 1.135E+01  (P 1.660E+00 9.29E+00 4.61E+01 G  
                          1120.29 4.381E+00 - P 9.642E+00 4.48E+01 1.51E+01 G  
                          1764.49-1.664E+00 % P 5.814E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   3.2426E-02                                      1.10E+09             
                           265.83-2.030E-02 &(  1.227E+00 1.68E+03 5.00E+01 G  
                           304.90 1.266E-01 &(  2.178E+00 4.78E+02 2.80E+01 G  
 
RA-224   N   7.6172E+00                                      6.98E+02             
                           240.99 7.617E+00  (  1.920E+01 7.56E+01 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage 13
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   7.5995E+00                                      2.10E+03             
                           911.07 7.959E+00  (  1.781E+00 1.62E+01 2.90E+01 G  
                           968.97 6.754E+00  (  2.164E+00 2.09E+01 1.75E+01 G  
                           338.32 7.961E+00  (  4.057E+00 2.24E+01 1.20E+01 G  
                            93.35 1.995E+01 +   1.016E+01 2.24E+01 5.56E+00 XA 
 
TH-227   N   1.0128E+00                                      7.95E+03             
                           235.97 1.013E+00 ?(  1.479E+01 4.33E+02 1.23E+01 G  
                            50.14 0.000E+00 -   1.258E+01 1.00E+03 8.00E+00 G  
                           256.24-2.625E-01 +   8.211E+00 8.68E+02 7.00E+00 G  
 
TH-229   N   1.7947E+00                                      2.68E+06             
                           193.51 1.795E+00 ?(  1.202E+01 1.92E+02 4.40E+00 G  
                           210.85-1.069E-01 &   1.969E+01 5.16E+03 2.99E+00 G  
 
TH-234   N   2.8954E+00                                      1.63E+12             
                            63.29 4.650E+00 ?(P 2.836E+01 4.92E+01 3.81E+00 G  
                            92.59 1.698E+00  (P 1.408E+01 3.69E+01 5.58E+00 G  
 
PA-231   N   4.1307E+00                                      1.20E+07             
                           302.65-5.336E+00 ?(  2.589E+01 1.41E+02 2.88E+00 G  
                           300.07 1.521E+01 &(  2.988E+01 5.99E+01 2.46E+00 G  
 
PA-233   C   7.5716E-01                                      7.82E+08             
                           312.01-1.567E-01 ?(  1.996E+00 3.60E+02 3.60E+01 G  
                           300.18 6.063E+00 &(  1.125E+01 5.69E+01 6.20E+00 G  
 
PA-234   N   6.2920E-01                                      1.63E+12             
                           131.29-1.744E-02 %(  3.461E+00 5.68E+03 1.80E+01 G  
                           946.02 1.177E+00 ?(  7.733E+00 1.82E+02 1.34E+01 G  
                           569.47 1.154E+00 ?(  7.595E+00 1.80E+02 8.20E+00 G  
                           883.24-1.542E+00 +   1.133E+01 2.04E+02 9.60E+00 G  
                           880.53 3.136E+00 &   1.311E+01 1.17E+02 6.00E+00 GA 
 
PA-234M  N  -9.4785E+00                                      1.63E+12             
                          1001.00-9.478E+00 ?(P 1.338E+02 2.13E+02 8.37E-01 G  
                           766.41-1.639E+01 % P 3.767E+02 6.36E+03 2.94E-01 G  
 
U-235    N   1.9883E+00                                      2.57E+11             
                           143.79 1.063E+00 ?(  5.137E+00 1.41E+02 1.10E+01 G  
                           205.33 4.013E+00 ?(  1.138E+01 8.43E+01 5.01E+00 G  
                           163.38-1.722E+00 +   1.373E+01 2.32E+02 5.08E+00 G  
 
AM-241   T   3.8787E-01                                      1.58E+05             
                            59.54 3.879E-01 ?(  2.741E+00 2.07E+02 3.59E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   2.3878E+00                                      2.14E+06             
                            86.49 2.388E+00  (  4.130E+00 5.68E+01 1.31E+01 G  
 
Ir-192   F   1.0210E+00                                      7.40E+01             
                           316.49 7.526E-02 ?(  6.875E-01 2.56E+02 8.70E+01 G  
                           468.06 1.211E-01 ?(  1.402E+00 3.20E+02 5.18E+01 G  
                           308.44 3.871E-01 ?(  2.093E+00 1.55E+02 3.18E+01 G  
                           295.95 5.962E+00 ?(  2.037E+00 1.44E+01 3.02E+01 G  
 
Cs-136   F  -5.9861E-02                                      1.30E+01             
                           818.50-1.815E-01 ?(  1.031E+00 1.60E+02 1.00E+02 G  
                          1048.07 9.216E-02 ?(  1.369E+00 3.99E+02 8.00E+01 G  
                           340.57-4.225E-01 &   1.766E+00 1.22E+02 4.69E+01 G  
 
Np-239   T   2.5367E-01                                      2.36E+00             
                           103.70-5.456E-01 +   2.708E+00 1.46E+02 2.40E+01 X  
                           106.13 2.537E-01 ?(  2.381E+00 2.71E+02 2.27E+01 G  
                            99.50 3.844E-02 &   4.252E+00 3.17E+03 1.50E+01 X  
 
Nd-147      -7.0577E-01                                      1.11E+01             
                           531.00-7.058E-01 ?(  7.064E+00 2.81E+02 1.30E+01 G  
                            91.10-1.293E+00 +   3.180E+00 7.41E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.85       114.         7.     0.004   206.65   3.879E-01   
 TH-234      63.43       159.        10.     0.006    49.15   4.650E+00  P
 BA-133      81.00        99.         2.     0.001   875.63   6.785E-02   
 EU-155      86.54       197.        -2.    -0.001   862.42  -1.036E-01   
 Cd-109      86.90        89.        31.     0.017    46.62   1.119E+01   
 Nd-147      91.71       189.       -27.    -0.015    74.13  -1.293E+00   
 TH-234      92.86       144.         7.     0.004    36.88   1.698E+00  P
 Gd-153      97.33        78.        10.     0.006   128.33   4.408E-01   
 Gd-153     103.17       109.        -9.    -0.005   160.76  -5.608E-01   
 Np-239     103.36       103.       -10.    -0.006   145.93  -5.456E-01   
 EU-155     105.56        72.        12.     0.006   106.59   7.162E-01   
 Np-239     105.28        70.         4.     0.002   270.54   2.537E-01   
 EU-152     123.29        60.         2.     0.001   458.58   1.097E-01   
 CO-57      124.39        37.        -2.    -0.001   463.53  -2.870E-02   
 HF-181     132.85        68.         2.     0.001   720.08   4.977E-02   
 CE-144     133.71        88.       -11.    -0.006   127.18  -1.281E+00   
 HF-181     136.69        87.         8.     0.004   166.81   1.841E+00   
 CO-57      136.69        87.         8.     0.004   166.77   1.009E+00   
 Tc-99m     140.74        63.         9.     0.005   129.04   1.400E-01   
 U-235      143.75        69.         9.     0.005   141.27   1.063E+00   
 U-235      163.47        93.        -6.    -0.003   231.91  -1.722E+00   
 CE-139     165.80        70.         6.     0.003   206.13   1.062E-01   
 TH-229     193.70        42.         5.     0.003   191.94   1.795E+00   
 U-235      205.12        45.        12.     0.007    84.31   4.013E+00   
 TH-227     235.97       424.         7.     0.004   432.73   1.013E+00   
 EU-152     245.30        50.        -5.    -0.003   219.94  -1.159E+00   
 TH-227     256.14        33.        -1.    -0.001   867.91  -2.625E-01   
 Hg-203     278.98        50.        -4.    -0.002   269.54  -9.641E-02   
 I-131      284.13        29.        -2.    -0.001   415.49  -6.364E-01   
 Ir-192     295.08        31.        83.     0.046    14.42   5.962E+00   
 PA-231     299.53        44.        17.     0.010    59.90   1.521E+01   
 PA-233     299.47        39.        17.     0.010    56.88   6.063E+00   
 PA-231     303.16        45.        -7.    -0.004   140.70  -5.336E+00   
 BA-133     303.16        45.        -7.    -0.004   140.60  -8.394E-01   
 Ba-140     304.79        30.         1.     0.001   562.70   7.097E-01   
 BI-210M    304.81        29.         2.     0.001   477.70   1.266E-01   
 Ir-192     309.14        34.         6.     0.003   155.13   3.871E-01   
 PA-233     311.92        40.        -3.    -0.001   359.58  -1.567E-01   
 Ir-192     316.85        26.         3.     0.002   255.71   7.526E-02   
 CR-51      319.79        32.        -3.    -0.002   279.71  -6.672E-01   
 La-140     329.81        51.        -5.    -0.003   201.68  -5.851E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136     339.42        47.        -8.    -0.005   122.02  -4.225E-01   
 EU-152     344.28        30.        -4.    -0.002   210.36  -3.425E-01   
 HF-181     345.29        20.         2.     0.001   268.83   3.862E-01   
 BA-133     356.85        27.         2.     0.001   400.59   7.432E-02   
 BA-133     383.80        36.         2.     0.001   473.81   5.235E-01   
 SN-113     390.90        19.         1.     0.000   785.56   3.262E-02   
 AG-108M    434.11        33.        -4.    -0.002   187.71  -1.393E-01   
 SB-125     463.09        22.        12.     0.007    61.87   3.426E+00   
 Ir-192     467.87        21.         2.     0.001   319.74   1.211E-01   
 HF-181     482.68        20.        -2.    -0.001   375.99  -6.556E-02   
 La-140     487.49        22.        -3.    -0.002   205.40  -2.284E-01   
 RU-103     496.31        25.        -3.    -0.001   271.18  -9.258E-02   
 RH-106     510.54        31.        37.     0.021    26.82   5.934E+00   
 Nd-147     530.71        30.        -3.    -0.002   280.81  -7.058E-01   
 Ba-140     537.65        18.         6.     0.003   112.41   7.857E-01   
 CS-134     564.29         8.         7.     0.004    66.32   2.909E+00   
 CS-134     569.17        10.         3.     0.002   163.68   6.624E-01   
 PA-234     569.68        11.         3.     0.002   180.20   1.154E+00   
 BI-207     569.02         9.         3.     0.002   156.95   1.052E-01   
 CS-134     607.52        16.        -1.    -0.001   488.71  -4.358E-02   
 RU-103     609.42         9.       136.     0.076     9.13   8.603E+01   
 AG-108M    612.09        21.        -5.    -0.003   134.20  -2.088E-01   
 RH-106     623.25        17.        -1.     0.000   836.62  -2.584E-01   
 I-131      636.97        16.         2.     0.001   295.18   1.028E+00   
 AG-110M    654.25        10.         2.     0.001   258.82   7.305E-02   
 CS-137     661.71        17.         3.     0.001   225.49   1.206E-01   
 PM-144     696.72        22.        -4.    -0.002   195.06  -1.420E-01   
 NB-94      702.32        14.         2.     0.001   226.19   9.931E-02   
 SB-124     724.24        19.        -4.    -0.002   180.42  -1.346E+00   
 AG-108M    722.16        16.        -1.    -0.001   596.92  -4.331E-02   
 EU-154     724.35        24.        -5.    -0.003   150.92  -9.703E-01   
 ZR-95      724.39        21.        -4.    -0.002   168.51  -3.771E-01   
 ZR-95      756.71        17.        -3.    -0.002   198.16  -2.404E-01   
 EU-152     778.45        23.        -5.    -0.003   147.39  -1.615E+00   
 CS-134     798.27        15.        -4.    -0.002   147.59  -2.023E-01   
 CS-134     802.53        17.         3.     0.002   206.79   1.514E+00   
 CO-58      811.63        16.        -4.    -0.002   160.29  -1.671E-01   
 Cs-136     819.38        19.        -4.    -0.002   159.99  -1.815E-01   
 NB-94      872.26        11.        -1.    -0.001   322.75  -6.985E-02   
 EU-154     873.70        11.        -2.    -0.001   301.29  -6.265E-01   
 PA-234     881.57         9.         4.     0.002   117.36   3.136E+00   
 PA-234     883.14        18.        -3.    -0.002   204.39  -1.542E+00   
 AG-110M    883.61        18.        -4.    -0.002   167.73  -2.468E-01   
 Sc-46      889.10        14.         2.     0.001   241.08   1.086E-01   
 y-88       898.14        16.        -3.    -0.002   215.19  -1.397E-01   
 PA-234     945.61        15.         3.     0.002   182.14   1.177E+00   
 EU-154     996.60        15.        -1.    -0.001   503.75  -5.547E-01   
 PA-234M   1001.02        16.        -2.    -0.001   213.47  -9.478E+00  P
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1038.23        12.         1.     0.001   449.88   4.269E-01   
 Cs-136    1047.99        14.         1.     0.001   399.44   9.216E-02   
 RH-106    1049.79        17.        -2.    -0.001   277.37  -7.476E+00   
 BI-207    1063.19        13.         2.     0.001   217.58   1.831E-01   
 Ga-68     1076.36        17.        -2.    -0.001   318.93  -3.720E+00   
 FE-59     1098.69        12.         3.     0.002   172.15   2.968E-01   
 EU-152    1112.88        13.        -1.    -0.001   372.80  -5.858E-01   
 ZN-65     1117.79        27.        -5.    -0.003   159.51  -5.445E-01   
 Sc-46     1120.57        18.        17.     0.009    42.79   9.652E-01   
 Ta-182    1120.61        19.        17.     0.009    44.27   2.720E+00   
 CO-60     1175.73        15.        -1.    -0.001   414.29  -8.050E-02   
 Ta-182    1189.13        13.        -3.    -0.002   185.26  -1.057E+00   
 Ta-182    1221.81        21.        -3.    -0.002   224.19  -6.716E-01   
 Co-56     1237.80        18.         7.     0.004    99.37   6.113E-01   
 NA-22     1274.87        12.         5.     0.003   114.03   2.938E-01   
 EU-154    1274.87        12.         5.     0.003   113.61   8.374E-01   
 CO-60     1333.08        14.        -1.    -0.001   414.57  -8.415E-02   
 EU-152    1407.93         4.         4.     0.002    91.90   1.265E+00   
 K-40      1461.01        13.       208.     0.115     7.09   1.369E+02  P
 SB-124    1690.98         0.         3.     0.002    62.61   4.549E-01   
 Co-56     1770.76        10.        -2.    -0.001   204.23  -1.208E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.3720E-01   -1.3721E-01    1.453E+03%                7.32E+00
 NA-22  #A    2.9383E-01    2.9383E-01    1.140E+02%                1.18E+00
 K-40   #     1.3687E+02    1.3687E+02    7.266E+00%                1.27E+01
 Sc-46  #A    5.3691E-01    5.3691E-01    4.279E+01%                9.59E-01
 CR-51  #A   -6.6719E-01   -6.6720E-01    2.797E+02%                6.63E+00
 MN-54  #A   -3.3549E-04   -3.3549E-04    7.472E+04%                9.50E-01
 FE-59  #A    2.9676E-01    2.9677E-01    1.721E+02%                1.86E+00
 Co-56  #A    2.5768E-01    2.5769E-01    9.937E+01%                1.12E+00
 CO-57  #A    8.6438E-02    8.6438E-02    1.668E+02%                4.74E-01
 CO-58  #A   -1.6710E-01   -1.6710E-01    1.603E+02%                9.57E-01
 CO-60  #A   -8.4151E-02   -8.4151E-02    4.146E+02%                1.30E+00
 ZN-65  #A   -5.4451E-01   -5.4451E-01    1.595E+02%                3.05E+00
 NB-94  #A    9.9315E-02    9.9315E-02    2.262E+02%                8.21E-01
 ZR-95  #A   -2.4039E-01   -2.4039E-01    1.982E+02%                1.72E+00
 NB-95  #A    2.8992E-02    2.8992E-02    1.038E+03%                1.10E+00
 RU-103 #A   -9.2574E-02   -9.2575E-02    2.712E+02%                8.99E-01
 RH-106 #A   -2.5843E-01   -2.5843E-01    8.366E+02%                8.05E+00
 AG-108M#A   -1.3933E-01   -1.3933E-01    1.877E+02%                9.19E-01
 AG-110M#A   -2.4682E-01   -2.4682E-01    1.677E+02%                1.48E+00
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 SN-113 #A    3.2623E-02    3.2623E-02    7.856E+02%                9.47E-01
 SB-124 #A    1.4885E-01    1.4885E-01    6.261E+01%                8.50E-01
 SB-125 #A    8.9509E-01    8.9509E-01    6.187E+01%                2.37E+00
 I-131  #A    7.8534E-02    7.8539E-02    2.952E+02%                8.64E-01
 Gd-153 #A    4.4079E-01    4.4079E-01    1.283E+02%                1.93E+00
 Ga-68  #A   -3.6795E+00   -3.7199E+00    3.189E+02%                4.34E+01
 Tc-99m #A    1.3972E-01    1.4001E-01    1.290E+02%                6.17E-01
 BA-133 #A    7.4323E-02    7.4323E-02    4.006E+02%                1.07E+00
 CS-134 #A    3.3361E-01    3.3361E-01    6.632E+01%                7.89E-01
 CS-137 #A    1.2060E-01    1.2060E-01    2.255E+02%                9.85E-01
 CE-139 #A    1.0616E-01    1.0616E-01    2.061E+02%                7.56E-01
 Ba-140 #A    7.7431E-01    7.7434E-01    1.124E+02%                3.07E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                5.83E-01
 CE-141 #A    1.9520E-02    1.9521E-02    1.266E+03%                8.88E-01
 CE-144 #A   -1.2811E+00   -1.2811E+00    1.272E+02%                5.54E+00
 PM-144 #A   -1.4199E-01   -1.4199E-01    1.951E+02%                9.87E-01
 EU-152 #A   -1.0788E-01   -1.0788E-01    2.104E+02%                2.55E+00
 EU-154 #A    4.5894E-01    4.5894E-01    1.136E+02%                7.05E+00
 EU-155 #A    7.1619E-01    7.1619E-01    1.066E+02%                2.58E+00
 HF-181 #A    9.3077E-02    9.3078E-02    1.668E+02%                8.98E-01
 Ta-182 #A    2.7197E+00    2.7197E+00    4.427E+01%                3.74E+00
 Hg-203 #A   -9.6411E-02   -9.6412E-02    2.695E+02%                9.10E-01
 TL-208       1.5145E+00    1.5145E+00    2.528E+01%                1.09E+00
 pm-146 #A   -1.0509E-04   -1.0509E-04    6.476E+05%                2.58E+00
 y-88   #A   -1.3966E-01   -1.3966E-01    2.152E+02%                1.09E+00
 Cd-113m#B    1.2772E+02    1.2772E+02    2.161E+03%                9.97E+03
 Cd-109 #A    1.1187E+01    1.1187E+01    4.662E+01%                1.68E+01
 PB-210 #A    1.0524E+01    1.0524E+01    9.472E+01%                3.04E+01
 PB-212       6.6786E+00    6.6786E+00    9.825E+00%                1.45E+00
 PB-214       9.7089E+00    9.7089E+00    9.513E+00%                2.13E+00
 BI-207 #A    1.3890E-01    1.3890E-01    1.341E+02%                6.01E-01
 BI-212 #A    5.3381E+00    5.3381E+00    6.001E+01%                1.04E+01
 BI-214       1.1351E+01    1.1351E+01    9.734E+00%                1.66E+00
 BI-210M#A    3.2426E-02    3.2426E-02    4.777E+02%                1.23E+00
 RA-224  A    7.6172E+00    7.6172E+00    7.563E+01%                1.92E+01
 AC-228       7.5995E+00    7.5995E+00    1.154E+01%                1.78E+00
 TH-227 #A    1.0128E+00    1.0128E+00    4.327E+02%                1.48E+01
 TH-229 #A    1.7947E+00    1.7947E+00    1.919E+02%                1.20E+01
 TH-234 #A    2.8954E+00    2.8954E+00    1.428E+02%                2.84E+01
 PA-231 #A    4.1307E+00    4.1307E+00    5.990E+01%                2.59E+01
 PA-233 #A    7.5716E-01    7.5716E-01    5.688E+01%                2.00E+00
 PA-234 #A    6.2920E-01    6.2920E-01    1.802E+02%                3.46E+00
 PA-234M#A   -9.4785E+00   -9.4785E+00    7.674E+02%                1.34E+02
 U-235  #A    1.9883E+00    1.9883E+00    8.226E+01%                5.14E+00
 AM-241 #A    3.8787E-01    3.8787E-01    2.066E+02%                2.74E+00
 Np-237  A    2.3878E+00    2.3878E+00    5.680E+01%                4.13E+00
 Ir-192 #C    1.0210E+00    1.0210E+00    1.442E+01%                6.88E-01
 Cs-136 #A   -5.9858E-02   -5.9861E-02    1.600E+02%                1.03E+00
 Np-239 #A    2.5361E-01    2.5367E-01    2.705E+02%                2.38E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 2:28:15 AMPage 19
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140266.An1            
                                                                                 
 Nd-147 #A   -7.0574E-01   -7.0577E-01    2.808E+02%                7.06E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  1999.5 keV)     4.458E+01  Bq/Sample     
 Total Decayed Activity (  277.2 to  1999.5 keV) 4.4578213E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140352 
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-8-E 
             Detector: Ge 7 SN/154        
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-8-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:45        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:45:38     Real Time: 1826   sec
        Analysis Time: 2/10/2014 03:16        Dead Time: 1.41   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       6.801E-03        18190.0     1.237E+00    1.237E+00    4.794E+00
NA-22      0.000E+00         1000.0     1.343E-01    1.343E-01    1.260E+00
K-40       1.795E+02            6.7     1.194E+01    1.507E+01    1.565E+01
Sc-46      3.939E-01           52.9     2.084E-01    2.094E-01    8.280E-01
CR-51     -1.337E-01         1330.0     1.778E+00    1.778E+00    6.375E+00
MN-54      2.227E-01          123.1     2.740E-01    2.743E-01    9.635E-01
FE-59      5.813E-01           90.0     5.231E-01    5.239E-01    1.803E+00
Co-56      3.894E-01           69.8     2.718E-01    2.725E-01    9.636E-01
CO-57     -5.113E-02          164.9     8.432E-02    8.436E-02    5.860E-01
CO-58     -3.431E-02          860.2     2.951E-01    2.951E-01    1.085E+00
CO-60      6.083E-02          312.8     1.903E-01    1.903E-01    1.433E+00
ZN-65     -6.106E-01          158.8     9.697E-01    9.702E-01    3.389E+00
NB-94     -9.330E-02          279.1     2.604E-01    2.604E-01    9.427E-01
ZR-95      2.410E-01          183.3     4.417E-01    4.418E-01    1.593E+00
NB-95     -2.322E-01          145.0     3.368E-01    3.370E-01    1.175E+00
RU-103     1.259E-01          162.7     2.048E-01    2.049E-01    7.282E-01
RH-106     2.141E+00          107.0     2.291E+00    2.293E+00    7.942E+00
AG-108M   -4.754E-02          384.0     1.825E-01    1.825E-01    6.662E-01
AG-110M    6.421E-02          550.2     3.533E-01    3.533E-01    1.324E+00
SN-113     0.000E+00         1000.0     2.207E-01    2.207E-01    1.368E+00
SB-124     2.777E-02          888.4     2.467E-01    2.467E-01    9.010E-01
SB-125     5.075E-01          119.9     6.085E-01    6.090E-01    2.116E+00
I-131     -6.417E-02          289.6     1.858E-01    1.858E-01    6.701E-01
Gd-153     8.256E-01           43.8     3.618E-01    3.653E-01    1.312E+00
Ga-68     -5.970E+00          261.4     1.560E+01    1.561E+01    5.565E+01
Tc-99m     1.065E-01          149.0     1.586E-01    1.587E-01    5.416E-01
BA-133    -3.955E-01           92.1     3.640E-01    3.646E-01    1.230E+00
CS-134     1.663E-01          191.5     3.185E-01    3.186E-01    3.124E+00
CS-137     5.213E-02          506.3     2.640E-01    2.640E-01    9.738E-01
CE-139    -3.793E-02          488.5     1.853E-01    1.853E-01    6.443E-01
Ba-140     1.143E+00           74.3     8.486E-01    8.506E-01    2.945E+00
La-140     2.999E-01           49.3     1.477E-01    1.485E-01    2.708E+00
CE-141    -3.719E-01           85.8     3.192E-01    3.198E-01    1.068E+00
CE-144    -7.751E-01          150.8     1.168E+00    1.169E+00    3.997E+00
PM-144    -4.110E-02          187.5     7.707E-02    7.710E-02    9.909E-01
EU-152     4.570E-01          165.6     7.565E-01    7.569E-01    2.373E+00
EU-154     2.128E+00           84.8     1.803E+00    1.807E+00    7.190E+00
EU-155     1.039E+00           38.5     3.994E-01    4.035E-01    1.404E+00
HF-181     1.453E-01          186.4     2.708E-01    2.709E-01    7.399E-01
Ta-182     2.152E+00           55.6     1.196E+00    1.200E+00    3.858E+00
Hg-203    -1.183E-01          178.2     2.108E-01    2.109E-01    7.330E-01
TL-208     3.178E+00           13.3     4.223E-01    4.534E-01    6.040E-01
pm-146     9.431E-02          174.3     1.644E-01    1.644E-01    2.945E+00
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y-88      -1.479E-01          245.6     3.633E-01    3.634E-01    1.303E+00
Cd-113m    2.839E+03           91.2     2.591E+03    2.597E+03    8.773E+03
Cd-109     0.000E+00         1000.0     2.778E+00    2.778E+00    1.787E+01
PB-210     6.708E+00           98.0     6.572E+00    6.584E+00    2.326E+01
PB-212     7.283E+00            9.0     6.521E-01    8.045E-01    1.192E+00
PB-214     1.154E+01            7.8     8.960E-01    1.078E+00    1.393E+00
BI-207     0.000E+00         1000.0     6.676E-02    6.676E-02    1.056E+00
BI-212     2.478E+00          168.4     4.172E+00    4.174E+00    1.466E+01
BI-214     8.628E+00           12.1     1.043E+00    1.135E+00    1.733E+00
BI-210M   -1.648E-01          188.9     3.113E-01    3.115E-01    1.087E+00
RA-224    -2.085E+01           42.0     8.750E+00    8.852E+00    2.833E+01
AC-228     1.033E+01           15.3     1.576E+00    1.662E+00    2.150E+00
TH-227     0.000E+00         1000.0     8.425E-01    8.425E-01    3.113E+00
TH-229     9.654E-01          244.8     2.363E+00    2.365E+00    1.281E+01
TH-234     1.421E+01           43.4     6.158E+00    6.203E+00    1.752E+01
PA-231     2.663E+00           75.9     2.021E+00    2.026E+00    2.317E+01
PA-233     4.614E-01           76.0     3.507E-01    3.516E-01    1.497E+00
PA-234     5.750E-01          101.9     5.862E-01    5.870E-01    2.588E+00
PA-234M   -2.316E+01          912.6     2.113E+02    2.113E+02    1.672E+02
U-235      2.057E-01          434.7     8.944E-01    8.945E-01    3.526E+00
AM-241     1.958E-01          298.5     5.843E-01    5.844E-01    2.015E+00
Np-237    -8.790E-03        14140.0     1.243E+00    1.243E+00    4.313E+00
Ir-192     7.584E-01           20.0     1.513E-01    1.578E-01    7.043E-01
Cs-136     9.874E-02          186.8     1.844E-01    1.845E-01    9.420E-01
Np-239     7.120E-01           81.9     5.828E-01    5.844E-01    1.949E+00
Nd-147     4.873E-02         3083.0     1.502E+00    1.502E+00    5.576E+00
-----------------------------------------------------------------------------
Total      3.103E+03

      Analyst: Siobhan Perry                      

Page 350 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-8-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140352.An1

 Acquisition information
        Start time:                 2/10/2014 2:45:38 AM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.41 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage  2
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:45:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0649

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.47       13.  44.63   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    59.33        5. 298.50   0.85  3.701E-02    59.54  35.900    PBC<MDA AM241 
    63.56       39.  29.16   1.10  4.005E-02    63.29   3.810    PBC<MDA TH234 
    74.64      102.  17.77   0.87  4.762E-02
    77.18      164.  11.53   0.87  4.896E-02
    87.13       46.  38.45   0.88  5.281E-02    86.54  30.700    PBC<MDA EU155 
    92.55       24.  32.67   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
    93.31       39.  42.39   0.89  5.470E-02    93.35   5.561    PBC<MDA AC228 
    98.89       28.  44.24   0.89  5.580E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.881E+00 Np239 
                                                99.50  15.000  1.881E+00 Np239 
    98.92       26.  47.45   0.89  5.550E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  1.708E+00 Np239 
   103.20       17.  73.69   0.90  5.622E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  7.081E-01 Np239 
                                               103.70  24.000  7.081E-01 Np239 
   103.61       16.  91.70   0.90  5.626E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  6.405E-01 Np239 
   105.31        5. 166.39   0.90  5.638E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  2.255E-01 Np239 
   106.48       16.  81.86   0.90  5.643E-02   106.13  22.700    PBC<MDA Np239 
   123.22        3. 516.99   0.92  5.596E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  6.669E-02 EU154 
   131.19       13. 101.94   0.93  5.493E-02   131.29  18.000    PBC<MDA PA234 
   136.61        4. 296.75   0.93  5.413E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.720E-01 CO57  
   136.66        4. 294.84   0.93  5.410E-02   136.30   5.850    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage  3
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  3.743E-01 CO57  
   140.48        9. 148.96   0.94  5.336E-02   140.51  89.300    PBC<MDA Tc99m 
   161.63       11. 115.04   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
   204.69        2. 434.72   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   211.35        5. 244.82   1.01  3.997E-02   210.85   2.990    PBC<MDA TH229 
   238.63      211.   8.69   0.94  3.602E-02   238.63  43.300  7.283E+00 PB212 
   241.84       53.  27.37   0.38  3.560E-02   242.00   7.430  1.113E+01 PB214 
   263.53       10.  91.24   1.07  3.310E-02   263.70   0.006    PBC<MDA Cd113m
   277.94        9. 101.18   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
   294.97      118.  12.83   0.99  3.009E-02   295.09  19.300  1.129E+01 PB214 
                                               295.95  30.160  7.242E+00 Ir192 
                                               295.95  30.160  7.242E+00 Ir192 
   295.21       63.  19.95   1.10  3.001E-02   295.09  19.300  6.066E+00 PB214 
                                               295.95  30.160  3.891E+00 Ir192 
   299.51       21.  48.80   0.84  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.599E+01 PA231 
                                               300.18   6.200  6.346E+00 PA233 
   299.53       11.  75.86   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.277E+00 PA231 
                                               300.18   6.200  3.285E+00 PA233 
   299.55       11.  76.01   1.10  2.965E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.263E+00 PA231 
                                               300.18   6.200  3.280E+00 PA233 
   309.62        1. 496.44   1.11  2.897E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  8.895E-02 Ir192 
   328.18       17.  49.25   1.13  2.744E-02   328.76  20.300    PBC<MDA La140 
   338.54       44.  20.58   0.54  2.677E-02   338.32  12.010  7.661E+00 AC228 
   345.50        3. 265.51   1.15  2.627E-02   345.83  15.070    PBC<MDA HF181 
   351.98      204.   8.75   1.12  2.588E-02   351.93  37.600  1.167E+01 PB214 
   427.27        6. 119.90   1.23  2.186E-02   427.88  29.600    PBC<MDA SB125 
   453.62        2. 347.47   1.26  2.077E-02   453.88  65.000    PBC<MDA pm146 
   476.70        2. 295.82   1.28  1.990E-02   476.81  42.000    PBC<MDA PM144 
   481.44        1. 392.80   1.29  1.971E-02   477.60  10.520    PBC<MDA BE7   
                                               482.00  80.500  5.099E-02 HF181 
   487.59        4. 149.33   1.29  1.954E-02   487.02  45.500    PBC<MDA La140 
   496.70        4. 162.70   1.30  1.919E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.259E-01 RU103 
   510.86       35.  26.68   1.31  1.870E-02   511.86  20.000  5.174E+00 RH106 
                                               511.86  20.000  5.174E+00 RH106 
   537.73        7.  93.91   1.34  1.793E-02   537.26  24.390    PBC<MDA Ba140 
   563.39        3. 191.52   1.36  1.720E-02   563.24   8.350    PBC<MDA CS134 
   583.12       81.  13.29   1.86  1.669E-02   583.02  84.500  3.178E+00 TL208 
   601.43        1. 888.39   1.40  1.621E-02   600.50  17.860    PBC<MDA SB125 
                                               602.73  98.260  2.777E-02 SB124 
   609.29      119.  11.70   0.85  1.605E-02   609.31  46.090  8.628E+00 BI214 
                                               610.30   5.750  7.153E+01 RU103 
   621.71        6. 106.98   1.42  1.576E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  2.141E+00 RH106 
   662.98        1. 506.33   1.46  1.492E-02   661.66  85.210    PBC<MDA CS137 
   727.49        5. 168.36   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   736.54        3. 174.30   1.52  1.358E-02   735.72  22.500    PBC<MDA pm146 
   756.73        3. 183.26   1.54  1.325E-02   756.73  54.460    PBC<MDA ZR95  
   785.61        8.  78.46   1.57  1.281E-02   785.42   1.280    PBC<MDA BI212 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   816.62        2. 288.44   1.59  1.239E-02   815.77  23.280    PBC<MDA La140 
   819.01        1. 523.26   1.60  1.235E-02   818.50 100.000    PBC<MDA Cs136 
   835.60        5. 123.06   1.61  1.213E-02   834.85  99.980    PBC<MDA MN54  
   859.39        1. 425.20   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   873.27        6.  84.75   1.64  1.166E-02   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  2.485E+00 EU154 
   880.49        2. 244.11   1.65  1.157E-02   880.53   6.000    PBC<MDA PA234 
   884.10        1. 550.21   1.65  1.152E-02   884.68  72.680    PBC<MDA AG110M
   911.52       60.  15.26   1.08  1.122E-02   911.07  29.000  1.033E+01 AC228 
   949.97        1. 758.52   1.70  1.085E-02   946.02  13.400    PBC<MDA PA234 
   968.91       16.  49.23   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
   997.34        3. 176.10   1.75  1.035E-02   996.33  10.600    PBC<MDA EU154 
                                               996.33  10.600  1.715E+00 EU154 
  1045.87        2. 186.78   1.79  9.890E-03  1048.07  80.000    PBC<MDA Cs136 
  1099.17        6.  89.98   1.83  9.472E-03  1099.25  56.500    PBC<MDA FE59  
  1111.03        3. 165.55   1.84  9.373E-03  1112.07  13.644    PBC<MDA EU152 
  1120.64       11.  51.98   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.67       13.  52.91   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.743E-01 Sc46  
                                              1121.30  34.900  2.220E+00 Ta182 
  1120.72       13.  55.57   1.85  9.303E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.505E-01 Sc46  
                                              1121.30  34.900  2.152E+00 Ta182 
  1173.15        2. 312.77   1.89  8.929E-03  1173.24  99.900    PBC<MDA CO60  
  1238.31       10.  69.80   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1460.92      252.   6.52   2.10  7.309E-03  1460.83  10.670  1.795E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.47    74.73       102.       118. 2.478E+03   17.45   1.298  -      sM
   308.63    77.27       120.       176. 3.595E+03   11.59   0.882  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage  5
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.42    46.47        79.        13.     0.007    44.63   0.836s
 TH-227    207.38    51.96        71.        -3.    -0.002   420.66   0.840s
 AM-241    236.88    59.33        95.         5.     0.003   298.50   0.850s
 TH-234    253.82    63.56        95.        39.     0.022    29.16   1.100s
 EU-155    348.09    87.13       136.        46.     0.026    38.45   0.880 
 Nd-147    364.64    91.27       210.       -29.    -0.016    73.68   0.885s
 TH-234    369.93    92.59       128.        24.     0.013    32.67   0.886D
 AC-228    372.97    93.35       117.        39.     0.022    42.39   0.887D
 Gd-153    395.25    98.92        62.        26.     0.014    47.45   0.892s
 Np-239    395.12    98.89        64.        28.     0.016    44.24   0.894s
 Gd-153    412.38   103.20        72.        17.     0.010    73.69   0.898D
 Np-239    414.03   103.61        94.        16.     0.009    91.70   0.898s
 EU-155    420.83   105.31        35.         5.     0.003   166.39   0.900D
 Np-239    425.51   106.48        82.        16.     0.009    81.86   0.901s
 EU-152    487.50   121.98       105.        -8.    -0.004   186.45   0.918s
 CO-57     488.05   122.12       106.        -9.    -0.005   164.92   0.918s
 EU-154    492.46   123.22        99.         3.     0.002   516.99   0.919s
 PA-234    524.34   131.19        87.        13.     0.007   101.94   0.928s
 HF-181    532.29   133.17        80.        -7.    -0.004   175.83   0.930s
 CE-144    535.40   133.95        77.        -8.    -0.005   150.76   0.930s
 HF-181    546.04   136.61        64.         4.     0.002   296.75   0.933s
 CO-57     546.24   136.66        64.         4.     0.002   294.84   0.934s
 Tc-99m    561.50   140.48        83.         9.     0.005   148.96   0.938s
 CE-141    578.73   144.78        97.       -17.    -0.009    85.82   0.943s
 Ba-140    646.13   161.63        75.        11.     0.006   115.04   0.961s
 U-235     650.67   162.77        96.        -7.    -0.004   208.28   0.962s
 CE-139    663.48   165.97        83.        -3.    -0.001   488.48   0.965s
 U-235     818.38   204.69        56.         2.     0.001   434.72   1.007s
 TH-229    845.03   211.35        69.         5.     0.003   244.82   1.012 
 PB-212    954.14   238.63        44.       204.     0.114     8.69   0.942 
 RA-224    959.89   240.07       239.       -55.    -0.031    41.97   1.044s
 PB-214    966.98   241.84        45.        53.     0.029    27.37   0.382s
 EU-152    983.16   245.88        47.        -2.    -0.001   579.36   1.048s
 TH-227   1032.19   258.14        31.        -1.    -0.001   660.79   1.060s
 Cd-113m  1053.75   263.53        38.        10.     0.006    91.24   1.067s
 BI-210M  1058.39   264.69        40.        -5.    -0.003   188.87   1.069 
 TL-208   1111.38   277.94        34.         9.     0.005   101.18   1.081s
 Hg-203   1119.26   279.91        45.        -5.    -0.003   178.23   1.083s
 I-131    1133.96   283.58        39.        -5.    -0.003   171.98   1.089s
 PB-214   1179.54   294.97        23.       118.     0.066    12.83   0.990s
 Ir-192   1180.47   295.21        48.        63.     0.035    19.95   1.100s
 PB-212   1197.67   299.51        21.        21.     0.012    48.80   0.838s
 PA-231   1197.75   299.53        29.        11.     0.006    75.86   1.105s
 PA-233   1197.84   299.55        29.        11.     0.006    76.01   1.105s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231   1207.90   302.06        49.        -3.    -0.002   309.67   1.107s
 Ir-192   1238.12   309.62        26.         1.     0.001   496.44   1.113s
 Ir-192   1265.00   316.34        38.        -4.    -0.002   240.85   1.121s
 La-140   1312.38   328.18        28.        17.     0.010    49.25   1.134s
 AC-228   1353.83   338.54        12.        44.     0.025    20.58   0.539s
 Cs-136   1361.44   340.45        45.        -3.    -0.002   296.86   1.146s
 HF-181   1381.64   345.50        33.         3.     0.002   265.51   1.151s
 PB-214   1407.59   351.98        22.       204.     0.114     8.75   1.116 
 BA-133   1420.24   355.14        49.       -11.    -0.006    92.05   1.161 
 I-131    1462.30   365.66        22.        -2.    -0.001   289.57   1.170s
 BA-133   1542.81   385.79        30.        -4.    -0.002   188.91   1.189 
 SB-125   1708.75   427.27        22.         6.     0.003   119.90   1.233s
 AG-108M  1732.42   433.19        20.        -2.    -0.001   383.99   1.239s
 pm-146   1814.18   453.62        16.         2.     0.001   347.47   1.259s
 Ir-192   1870.10   467.60        26.        -2.    -0.001   335.60   1.272s
 PM-144   1906.48   476.70        20.         2.     0.001   295.82   1.281s
 HF-181   1925.45   481.44        16.         1.     0.001   392.80   1.286s
 La-140   1950.04   487.59        18.         4.     0.002   149.33   1.291s
 RU-103   1986.49   496.70        19.         4.     0.002   162.70   1.300s
 RH-106   2043.12   510.86        26.        35.     0.019    26.68   1.315s
 Ba-140   2150.64   537.73        19.         7.     0.004    93.91   1.339s
 CS-134   2253.28   563.39        19.         3.     0.002   191.52   1.364s
 CS-134   2276.38   569.17        25.        -4.    -0.002   201.30   1.369s
 PA-234   2276.41   569.17        25.        -4.    -0.002   201.65   1.370s
 TL-208   2332.21   583.12         7.        81.     0.045    13.29   1.858s
 SB-125   2402.86   600.79        29.        -2.    -0.001   457.68   1.399s
 SB-124   2405.43   601.43        25.         1.     0.000   888.39   1.401s
 BI-214   2436.87   609.29        19.       115.     0.064    11.70   0.852s
 RU-103   2436.63   609.23        17.       102.     0.056    11.49   1.408s
 AG-108M  2450.70   612.75        25.        -4.    -0.002   168.55   1.412s
 RH-106   2486.55   621.71        18.         6.     0.003   106.98   1.419s
 SB-125   2546.68   636.74        20.        -3.    -0.002   209.08   1.432s
 CS-137   2651.64   662.98        18.         1.     0.001   506.33   1.455s
 PM-144   2790.22   697.62        23.        -3.    -0.002   230.46   1.487s
 NB-94    2808.47   702.18        20.        -2.    -0.001   279.10   1.493s
 SB-124   2893.87   723.54        29.        -1.     0.000   854.81   1.511s
 AG-108M  2893.11   723.35        29.        -1.    -0.001   797.41   1.511s
 EU-154   2898.59   724.72        30.        -1.    -0.001   701.35   1.511s
 ZR-95    2899.77   725.01        34.        -2.    -0.001   507.63   1.512s
 BI-212   2909.71   727.49        28.         5.     0.003   168.36   1.515s
 pm-146   2945.88   736.54        14.         3.     0.002   174.30   1.523s
 pm-146   2987.97   747.06        21.        -1.    -0.001   455.76   1.533s
 ZR-95    3026.66   756.73        15.         3.     0.002   183.26   1.541s
 AG-110M  3062.62   765.72        26.        -4.    -0.002   168.21   1.548s
 NB-95    3060.90   765.29        29.        -5.    -0.003   145.02   1.549s
 EU-152   3118.48   779.69        24.        -3.    -0.002   231.29   1.561s
 BI-212   3142.18   785.61        17.         8.     0.005    78.46   1.567s
 CO-58    3240.55   810.20        21.        -1.     0.000   860.23   1.589s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   3266.23   816.62        12.         2.     0.001   288.44   1.593s
 Cs-136   3275.79   819.01        15.         1.     0.001   523.26   1.596s
 MN-54    3342.15   835.60        15.         5.     0.003   123.06   1.610s
 Co-56    3388.45   847.18        15.        -1.     0.000   798.74   1.620s
 TL-208   3437.29   859.39        19.         1.     0.001   425.20   1.632s
 NB-94    3479.85   870.03        19.        -4.    -0.002   185.97   1.641s
 EU-154   3492.82   873.27        11.         6.     0.004    84.75   1.643s
 PA-234   3521.71   880.49        12.         2.     0.001   244.11   1.649s
 PA-234   3529.14   882.35        18.        -3.    -0.002   218.56   1.651s
 AG-110M  3536.13   884.10        14.         1.     0.001   550.21   1.653s
 y-88     3591.83   898.02        23.        -3.    -0.002   245.64   1.664s
 AC-228   3645.83   911.52         4.        60.     0.034    15.26   1.084s
 PA-234   3799.64   949.97        22.         1.     0.000   758.52   1.704s
 EU-152   3859.63   964.97        36.        -5.    -0.003   170.99   1.719s
 AC-228   3875.40   968.91        21.        16.     0.009    49.23   1.724s
 EU-154   3989.09   997.34        16.         3.     0.002   176.10   1.746s
 PA-234M  4003.47  1000.93        25.        -4.    -0.002   550.95   1.750s
 Cs-136   4183.22  1045.87         8.         2.     0.001   186.78   1.788s
 RH-106   4201.70  1050.49        18.        -3.    -0.001   237.26   1.790s
 BI-207   4257.99  1064.56        18.        -1.    -0.001   420.71   1.801s
 Ga-68    4307.04  1076.83        28.        -3.    -0.002   261.35   1.812s
 FE-59    4396.40  1099.17        10.         6.     0.003    89.98   1.829s
 EU-152   4443.88  1111.03        13.         3.     0.002   165.55   1.839s
 ZN-65    4460.97  1115.31        31.        -5.    -0.003   158.82   1.842s
 BI-214   4482.29  1120.64        19.        11.     0.006    51.98   1.845s
 Sc-46    4482.42  1120.67        17.        13.     0.007    52.91   1.845s
 Ta-182   4482.60  1120.72        18.        13.     0.007    55.57   1.846s
 CO-60    4692.32  1173.15        20.         2.     0.001   312.77   1.887s
 Co-56    4952.95  1238.31        21.        10.     0.006    69.80   1.936s
 FE-59    5167.26  1291.89        21.        -5.    -0.003   134.07   1.975s
 EU-152   5634.84  1408.79         6.        -2.    -0.001   210.36   2.059s
 K-40     5843.37  1460.92        17.       252.     0.140     6.52   2.095 
 Co-56    7071.12  1767.88        16.        -6.    -0.004    95.57   2.294s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   6.8008E-03                                      5.31E+01             
                           477.60 6.801E-03 %(  4.794E+00 1.82E+04 1.05E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.7949E+02                                      4.66E+11             
                          1460.83 1.795E+02  (P 1.565E+01 6.52E+00 1.07E+01 G  
 
Sc-46    F   3.9386E-01                                      8.38E+01             
                           889.28 1.341E-02 %(  8.280E-01 1.59E+03 1.00E+02 G  
                          1120.55 7.743E-01 ?(  1.311E+00 5.29E+01 1.00E+02 G  
 
CR-51    F  -1.3366E-01                                      2.77E+01             
                           320.08-1.337E-01 %(  6.375E+00 1.33E+03 9.94E+00 G  
 
MN-54    C   2.2269E-01                                      3.12E+02             
                           834.85 2.227E-01 ?(  9.635E-01 1.23E+02 1.00E+02 G  
 
FE-59    F   5.8132E-01                                      4.45E+01             
                          1099.25 5.813E-01 ?(  1.803E+00 9.00E+01 5.65E+01 G  
                          1291.60-8.033E-01 +   3.776E+00 1.34E+02 4.32E+01 G  
 
Co-56    C   3.8939E-01                                      7.73E+01             
                           846.77-3.220E-02 &(  9.636E-01 7.99E+02 9.99E+01 G  
                          1238.28 1.027E+00 ?(  2.384E+00 6.98E+01 6.61E+01 G  
                          1037.84 0.000E+00 -   7.119E+00 1.00E+03 1.41E+01 G  
                          1771.35-3.770E+00 +   1.240E+01 9.56E+01 1.55E+01  A 
 
CO-57    C  -5.1128E-02                                      2.72E+02             
                           122.06-1.042E-01 ?(  5.860E-01 1.65E+02 8.56E+01 G  
                           136.47 3.743E-01 &(  3.843E+00 2.95E+02 1.07E+01 G  
 
CO-58    C  -3.4306E-02                                      7.09E+01             
                           810.78-3.431E-02 ?(  1.085E+00 8.60E+02 9.95E+01 G  
 
CO-60    F   6.0834E-02                                      1.93E+03             
                          1332.50-8.300E-03 %(  1.433E+00 4.56E+03 1.00E+02 G  
                          1173.24 1.300E-01 ?(  1.476E+00 3.13E+02 9.99E+01 G  
 
ZN-65    F  -6.1057E-01                                      2.44E+02             
                          1115.55-6.106E-01 ?(  3.389E+00 1.59E+02 5.06E+01 G  
 
NB-94    I  -9.3295E-02                                      7.41E+06             
                           702.63-9.329E-02 ?(  9.427E-01 2.79E+02 9.79E+01 G  
                           871.10-1.668E-01 +   1.108E+00 1.86E+02 9.99E+01 G  
 
ZR-95    I   2.4100E-01                                      6.40E+01             
                           756.73 2.410E-01 ?(  1.593E+00 1.83E+02 5.45E+01 G  
                           724.20-1.500E-01 +   2.726E+00 5.08E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -2.3222E-01                                      6.40E+01             
                           765.79-2.322E-01 ?(  1.175E+00 1.45E+02 9.98E+01 G  
 
RU-103   I   1.2591E-01                                      3.93E+01             
                           497.05 1.259E-01 ?(  7.282E-01 1.63E+02 9.09E+01 G  
                           610.30 6.120E+01 ?   1.332E+01 1.15E+01 5.75E+00 GA 
 
RH-106   I   2.1414E+00                                      3.74E+02             
                           621.92 2.141E+00 ?(  7.942E+00 1.07E+02 9.93E+00 G  
                          1050.36-9.504E+00 +   8.153E+01 2.37E+02 1.56E+00 G  
                           511.86 5.174E+00 ?   3.916E+00 2.67E+01 2.00E+01 GA 
 
AG-108M  C  -4.7536E-02                                      1.53E+05             
                           433.94-4.754E-02 ?(  6.662E-01 3.84E+02 9.05E+01 G  
                           722.94-4.253E-02 +   1.228E+00 7.97E+02 9.08E+01 G  
                           614.28-1.709E-01 +   1.016E+00 1.69E+02 8.98E+01 G  
 
AG-110M  F   6.4208E-02                                      2.50E+02             
                           884.68 6.421E-02 ?(  1.324E+00 5.50E+02 7.27E+01 G  
                           657.76 0.000E+00 -   9.686E-01 1.00E+03 9.46E+01 G  
                           937.49 1.887E-02 %   2.158E+00 2.84E+03 3.44E+01 G  
                          1384.30 0.000E+00 -   6.232E+00 1.00E+03 2.43E+01 G  
                           763.94-8.535E-01 +   5.055E+00 1.68E+02 2.23E+01 G  
 
SB-124   F   2.7770E-02                                      6.02E+01             
                           602.73 2.777E-02 &(  9.010E-01 8.88E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   5.911E+00 1.00E+03 4.78E+01 G  
                           722.79-3.328E-01 +   1.031E+01 8.55E+02 1.08E+01 G  
 
SB-125   I   5.0748E-01                                      1.01E+03             
                           427.88 5.075E-01 &(  2.116E+00 1.20E+02 2.96E+01 G  
                           600.50-3.236E-01 -   5.329E+00 4.58E+02 1.79E+01 G  
                           635.89-9.927E-01 +   7.445E+00 2.09E+02 1.13E+01 G  
                           463.37 0.000E+00 -   7.817E+00 1.00E+03 1.05E+01 G  
 
I-131    I  -6.4172E-02                                      8.02E+00             
                           364.48-6.417E-02 ?(  6.701E-01 2.90E+02 8.17E+01 G  
                           284.30-1.539E+00 +   9.230E+00 1.72E+02 6.14E+00 G  
                           636.97 0.000E+00 +   1.168E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F   8.2560E-01                                      2.42E+02             
                            97.50 8.587E-01 &(  1.312E+00 4.75E+01 3.00E+01 G  
                           103.20 7.800E-01  (  1.913E+00 7.37E+01 2.18E+01 G  
 
Ga-68    C  -5.9699E+00                                      4.71E-02             
                          1077.40-5.970E+00 ?(  5.565E+01 2.61E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   1.0645E-01                                      2.51E-01             
                           140.51 1.065E-01  (  5.416E-01 1.49E+02 8.93E+01 G  
 
BA-133   F  -3.9545E-01                                      3.85E+03             
                           356.00-3.954E-01  (  1.230E+00 9.20E+01 6.20E+01 G  
                           302.85 0.000E+00 +   4.139E+00 1.00E+03 1.83E+01 G  
                           383.84-1.103E+00 +   7.338E+00 1.89E+02 8.94E+00 GA 
                            80.99 0.000E+00 +   1.830E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   1.6630E-01                                      7.54E+02             
                           604.71 7.012E-02 %(  3.124E+00 1.31E+03 9.76E+01 G  
                           795.87 1.710E-02 %   1.211E+00 1.91E+03 8.55E+01 G  
                           569.32-7.689E-01 +   5.498E+00 2.01E+02 1.54E+01 G  
                           801.95 0.000E+00 -   2.126E+01 1.00E+03 8.69E+00 G  
                           563.24 1.291E+00 ?(  8.854E+00 1.92E+02 8.35E+00 G  
 
CS-137   I   5.2131E-02                                      1.10E+04             
                           661.66 5.213E-02 ?(  9.738E-01 5.06E+02 8.52E+01 G  
 
CE-139   F  -3.7933E-02                                      1.38E+02             
                           165.85-3.793E-02 ?(  6.443E-01 4.88E+02 7.99E+01 G  
 
Ba-140   I   1.1429E+00                                      1.28E+01             
                           537.26 9.157E-01 ?(  2.945E+00 9.39E+01 2.44E+01 G  
                           162.66 2.034E+00 ?(  7.940E+00 1.15E+02 6.22E+00 G  
                           304.85-6.393E-02 %   1.367E+01 5.93E+03 4.29E+00 G  
 
La-140   I   2.9989E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.708E+00 1.00E+03 9.54E+01 G  
                           487.02 2.683E-01 ?(  1.419E+00 1.49E+02 4.55E+01 G  
                           328.76 1.741E+00 ?(  2.739E+00 4.92E+01 2.03E+01 G  
                           815.77 3.338E-01 ?(  3.583E+00 2.88E+02 2.33E+01 G  
 
CE-141   I  -3.7194E-01                                      3.25E+01             
                           145.44-3.719E-01 ?(  1.068E+00 8.58E+01 4.82E+01 G  
 
CE-144   I  -7.7508E-01                                      2.85E+02             
                           133.54-7.751E-01 ?(  3.997E+00 1.51E+02 1.11E+01 G  
 
PM-144   C  -4.1104E-02                                      3.63E+02             
                           696.54-1.202E-01 ?(  9.909E-01 2.30E+02 9.90E+01 G  
                           618.06 9.352E-03 %   7.892E-01 2.26E+03 9.91E+01 G  
                           476.81 1.453E-01 ?(  1.559E+00 2.96E+02 4.20E+01 G  
 
EU-152   F   4.5698E-01                                      4.94E+03             
                           344.29-3.408E-02 &(  2.373E+00 1.93E+03 2.65E+01 G  
                          1112.07 1.411E+00 ?(  8.428E+00 1.66E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78-2.748E-01 +   1.751E+00 1.86E+02 2.86E+01 G  
                           778.92-1.029E+00 +   8.501E+00 2.31E+02 1.29E+01 G  
                           964.11-1.842E+00 +   1.099E+01 1.71E+02 1.46E+01 G  
                           244.69-3.510E-01 +   7.204E+00 5.79E+02 7.58E+00 G  
                          1408.00-6.214E-01 +   4.972E+00 2.10E+02 2.10E+01 GA 
 
EU-154   I   2.1278E+00                                      3.14E+03             
                           873.23 2.485E+00 ?(  7.190E+00 8.48E+01 1.23E+01 G  
                           123.10 6.669E-02 -   1.194E+00 5.17E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.579E+00 1.00E+03 3.52E+01 G  
                           723.36-2.225E-01 -   5.635E+00 7.01E+02 2.02E+01 G  
                          1004.77 0.000E+00 -   6.141E+00 1.00E+03 1.80E+01 G  
                           996.33 1.715E+00 &(  1.084E+01 1.76E+02 1.06E+01 G  
 
EU-155   I   1.0389E+00                                      1.81E+03             
                           105.31 2.416E-01  (  1.404E+00 1.66E+02 2.12E+01 G  
                            86.54 1.590E+00  (  1.954E+00 3.84E+01 3.07E+01 G  
 
HF-181   F   1.4527E-01                                      4.24E+01             
                           482.00 5.099E-02 &(  7.399E-01 3.93E+02 8.05E+01 G  
                           133.02-1.731E-01 +   1.044E+00 1.76E+02 4.33E+01 G  
                           345.83 4.418E-01  (  4.158E+00 2.66E+02 1.51E+01 G  
                           136.30 6.787E-01 &(  7.014E+00 2.97E+02 5.85E+00 G  
 
Ta-182   F   2.1515E+00                                      1.14E+02             
                          1121.30 2.152E+00 ?(  3.858E+00 5.56E+01 3.49E+01 G  
                          1221.41-9.086E-02 %   5.461E+00 1.62E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   1.376E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F  -1.1830E-01                                      4.66E+01             
                           279.20-1.183E-01 ?(  7.330E-01 1.78E+02 8.15E+01 G  
 
TL-208   N   3.1783E+00                                      6.98E+02             
                           583.02 3.178E+00 @(  6.040E-01 1.33E+01 8.45E+01 G  
                           277.28 2.387E+00 &   8.246E+00 1.01E+02 6.31E+00 G  
                           860.56 5.542E-01 &   8.643E+00 4.25E+02 1.24E+01 G  
 
pm-146   C   9.4306E-02                                      2.02E+03             
                           747.16-1.771E-01 ?(  2.945E+00 4.56E+02 3.40E+01 G  
                           735.72 5.796E-01 ?(  3.645E+00 1.74E+02 2.25E+01 G  
                           453.88 6.826E-02 ?(  8.733E-01 3.47E+02 6.50E+01 G  
 
y-88     F  -1.4789E-01                                      1.07E+02             
                           898.04-1.479E-01 ?(  1.303E+00 2.46E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   6.973E-01 1.00E+03 9.92E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      2.8392E+03                                      5.33E+03             
                           263.70 2.839E+03 ?(  8.773E+03 9.12E+01 6.00E-03   K
 
PB-210   N   6.7077E+00                                      8.14E+03             
                            46.54 6.708E+00 *(P 2.326E+01 4.46E+01 4.25E+00 G  
 
PB-212   N   7.2827E+00                                      6.98E+02             
                           238.63 7.283E+00  (P 1.192E+00 8.69E+00 4.33E+01 G  
                           300.03 1.199E+01 +   1.374E+01 4.88E+01 3.28E+00 GA 
 
PB-214   N   1.1538E+01                                      5.84E+05             
                           351.93 1.167E+01  (  1.393E+00 8.75E+00 3.76E+01 G  
                           295.09 1.129E+01 *(  2.397E+00 1.28E+01 1.93E+01 G  
                           242.00 1.113E+01 *   7.136E+00 2.74E+01 7.43E+00 GA 
 
BI-212   N   2.4778E+00                                      6.98E+02             
                           727.17 2.478E+00 &(  1.466E+01 1.68E+02 7.55E+00 G  
                           785.42 2.779E+01 ?   7.353E+01 7.85E+01 1.28E+00 GA 
 
BI-214   N   8.6278E+00                                      5.84E+05             
                           609.31 8.628E+00  (P 1.733E+00 1.17E+01 4.61E+01 G  
                          1120.29 4.239E+00 - P 9.101E+00 5.20E+01 1.51E+01 G  
                          1764.49 0.000E+00 -   4.329E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T  -1.6483E-01                                      1.10E+09             
                           265.83-1.648E-01  (  1.087E+00 1.89E+02 5.00E+01 G  
                           304.90-1.008E-02 %   2.047E+00 5.62E+03 2.80E+01 G  
 
RA-224   N  -2.0848E+01                                      6.98E+02             
                           240.99-2.085E+01 &(  2.833E+01 4.20E+01 4.10E+00 G  
 
AC-228   N   1.0329E+01                                      2.10E+03             
                           911.07 1.033E+01 *(  2.150E+00 1.53E+01 2.90E+01 G  
                           968.97 4.654E+00 -   7.282E+00 4.92E+01 1.75E+01 G  
                           338.32 7.661E+00 -   3.219E+00 2.06E+01 1.20E+01 G  
                            93.35 7.119E+00 -   9.703E+00 4.24E+01 5.56E+00 XA 
 
TH-229   N   9.6539E-01                                      2.68E+06             
                           193.51 7.686E-02 &(  1.281E+01 4.75E+03 4.40E+00 G  
                           210.85 2.273E+00 ?(  1.928E+01 2.45E+02 2.99E+00 G  
 
TH-234   N   1.4206E+01                                      1.63E+12             
                            63.29 1.421E+01  (P 1.752E+01 2.92E+01 3.81E+00 G  
                            92.59 4.423E+00 - P 1.011E+01 3.27E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 13
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   2.6634E+00                                      1.20E+07             
                           302.65-2.131E+00 ?(  2.317E+01 3.10E+02 2.88E+00 G  
                           300.07 8.277E+00 *(  2.103E+01 7.59E+01 2.46E+00 G  
 
PA-233   C   4.6136E-01                                      7.82E+08             
                           312.01-2.399E-02 %(  1.497E+00 1.72E+03 3.60E+01 G  
                           300.18 3.280E+00 &(  8.349E+00 7.60E+01 6.20E+00 G  
 
PA-234   N   5.7503E-01                                      1.63E+12             
                           131.29 7.526E-01 &(  2.588E+00 1.02E+02 1.80E+01 G  
                           946.02 3.365E-01 ?(  9.363E+00 7.59E+02 1.34E+01 G  
                           569.47-1.439E+00 +   1.031E+01 2.02E+02 8.20E+00 G  
                           883.24-1.417E+00 +   1.118E+01 2.19E+02 9.60E+00 G  
                           880.53 1.708E+00 ?   1.535E+01 2.44E+02 6.00E+00 GA 
 
PA-234M  N  -2.3157E+01                                      1.63E+12             
                          1001.00-2.316E+01 ?(P 1.672E+02 5.51E+02 8.37E-01 G  
                           766.41-6.212E+00 % P 3.055E+02 1.00E+03 2.94E-01 G  
 
U-235    N   2.0574E-01                                      2.57E+11             
                           143.79-5.199E-03 &(  3.526E+00 1.91E+04 1.10E+01 G  
                           205.33 6.672E-01 &(  1.019E+01 4.35E+02 5.01E+00 G  
                           163.38-1.534E+00 +   1.096E+01 2.08E+02 5.08E+00 G  
 
AM-241   T   1.9575E-01                                      1.58E+05             
                            59.54 1.957E-01 ?(  2.015E+00 2.99E+02 3.59E+01 G  
 
Np-237   F  -8.7898E-03                                      2.14E+06             
                            86.49-8.790E-03 &(  4.313E+00 1.41E+04 1.31E+01 G  
 
Ir-192   F   7.5841E-01                                      7.40E+01             
                           316.49-8.302E-02 ?(  7.043E-01 2.41E+02 8.70E+01 G  
                           468.06-1.163E-01 +   1.404E+00 3.36E+02 5.18E+01 G  
                           308.44 8.895E-02 ?(  1.598E+00 4.96E+02 3.18E+01 G  
                           295.95 3.891E+00 ?(  2.154E+00 1.99E+01 3.02E+01 G  
 
Cs-136   F   9.8736E-02                                      1.30E+01             
                           818.50 4.839E-02 ?(  9.420E-01 5.23E+02 1.00E+02 G  
                          1048.07 1.617E-01 ?(  1.121E+00 1.87E+02 8.00E+01 G  
                           340.57-1.441E-01 +   1.505E+00 2.97E+02 4.69E+01 G  
 
Np-239   T   7.1199E-01                                      2.36E+00             
                           103.70 6.405E-01     1.971E+00 9.17E+01 2.40E+01 X  
                           106.13 7.120E-01  (  1.949E+00 8.19E+01 2.27E+01 G  
                            99.50 1.881E+00 ?   2.662E+00 4.42E+01 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 14
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       4.8727E-02                                      1.11E+01             
                           531.00 4.873E-02 %(  5.576E+00 3.08E+03 1.30E+01 G  
                            91.10-1.043E+00 +   2.549E+00 7.37E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.47        79.        13.     0.007    44.63   6.708E+00  P
 TH-227      51.96        71.        -3.    -0.002   420.66  -6.973E-01   
 AM-241      59.33        95.         5.     0.003   298.50   1.957E-01   
 Nd-147      91.27       210.       -29.    -0.016    73.68  -1.043E+00   
 Np-239      98.89        64.        28.     0.016    44.24   1.881E+00   
 Np-239     103.61        94.        16.     0.009    91.70   6.405E-01   
 Np-239     106.48        82.        16.     0.009    81.86   7.120E-01   
 EU-152     121.98       105.        -8.    -0.004   186.45  -2.748E-01   
 CO-57      122.12       106.        -9.    -0.005   164.92  -1.042E-01   
 EU-154     123.22        99.         3.     0.002   516.99   6.669E-02   
 PA-234     131.19        87.        13.     0.007   101.94   7.526E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     133.17        80.        -7.    -0.004   175.83  -1.731E-01   
 CE-144     133.95        77.        -8.    -0.005   150.76  -7.751E-01   
 HF-181     136.61        64.         4.     0.002   296.75   6.787E-01   
 CO-57      136.66        64.         4.     0.002   294.84   3.743E-01   
 Tc-99m     140.48        83.         9.     0.005   148.96   1.065E-01   
 CE-141     144.78        97.       -17.    -0.009    85.82  -3.719E-01   
 Ba-140     161.63        75.        11.     0.006   115.04   2.034E+00   
 U-235      162.77        96.        -7.    -0.004   208.28  -1.534E+00   
 CE-139     165.97        83.        -3.    -0.001   488.48  -3.793E-02   
 U-235      204.69        56.         2.     0.001   434.72   6.672E-01   
 TH-229     211.35        69.         5.     0.003   244.82   2.273E+00   
 RA-224     240.07       239.       -55.    -0.031    41.97  -2.085E+01   
 EU-152     245.88        47.        -2.    -0.001   579.36  -3.510E-01   
 TH-227     258.14        31.        -1.    -0.001   660.79  -2.800E-01   
 Cd-113m    263.53        38.        10.     0.006    91.24   2.839E+03   
 BI-210M    264.69        40.        -5.    -0.003   188.87  -1.648E-01   
 Hg-203     279.91        45.        -5.    -0.003   178.23  -1.183E-01   
 I-131      283.58        39.        -5.    -0.003   171.98  -1.539E+00   
 Ir-192     295.21        48.        63.     0.035    19.95   3.891E+00   
 PA-231     299.53        29.        11.     0.006    75.86   8.277E+00   
 PA-233     299.55        29.        11.     0.006    76.01   3.280E+00   
 PA-231     302.06        49.        -3.    -0.002   309.67  -2.131E+00   
 Ir-192     309.62        26.         1.     0.001   496.44   8.895E-02   
 Ir-192     316.34        38.        -4.    -0.002   240.85  -8.302E-02   
 La-140     328.18        28.        17.     0.010    49.25   1.741E+00   
 Cs-136     340.45        45.        -3.    -0.002   296.86  -1.441E-01   
 HF-181     345.50        33.         3.     0.002   265.51   4.418E-01   
 BA-133     355.14        49.       -11.    -0.006    92.05  -3.954E-01   
 I-131      365.66        22.        -2.    -0.001   289.57  -6.417E-02   
 BA-133     385.79        30.        -4.    -0.002   188.91  -1.103E+00   
 SB-125     427.27        22.         6.     0.003   119.90   5.075E-01   
 AG-108M    433.19        20.        -2.    -0.001   383.99  -4.754E-02   
 pm-146     453.62        16.         2.     0.001   347.47   6.826E-02   
 Ir-192     467.60        26.        -2.    -0.001   335.60  -1.163E-01   
 PM-144     476.70        20.         2.     0.001   295.82   1.453E-01   
 HF-181     481.44        16.         1.     0.001   392.80   5.099E-02   
 La-140     487.59        18.         4.     0.002   149.33   2.683E-01   
 RU-103     496.70        19.         4.     0.002   162.70   1.259E-01   
 RH-106     510.86        26.        35.     0.019    26.68   5.174E+00   
 Ba-140     537.73        19.         7.     0.004    93.91   9.157E-01   
 CS-134     563.39        19.         3.     0.002   191.52   1.291E+00   
 CS-134     569.17        25.        -4.    -0.002   201.30  -7.689E-01   
 PA-234     569.17        25.        -4.    -0.002   201.65  -1.439E+00   
 SB-125     600.79        29.        -2.    -0.001   457.68  -3.236E-01   
 SB-124     601.43        25.         1.     0.000   888.39   2.777E-02   
 RU-103     609.23        17.       102.     0.056    11.49   6.120E+01   
 AG-108M    612.75        25.        -4.    -0.002   168.55  -1.709E-01   
 RH-106     621.71        18.         6.     0.003   106.98   2.141E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 16
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     636.74        20.        -3.    -0.002   209.08  -9.927E-01   
 CS-137     662.98        18.         1.     0.001   506.33   5.213E-02   
 PM-144     697.62        23.        -3.    -0.002   230.46  -1.202E-01   
 NB-94      702.18        20.        -2.    -0.001   279.10  -9.329E-02   
 SB-124     723.54        29.        -1.     0.000   854.81  -3.328E-01   
 AG-108M    723.35        29.        -1.    -0.001   797.41  -4.253E-02   
 EU-154     724.72        30.        -1.    -0.001   701.35  -2.225E-01   
 ZR-95      725.01        34.        -2.    -0.001   507.63  -1.500E-01   
 BI-212     727.49        28.         5.     0.003   168.36   2.478E+00   
 pm-146     736.54        14.         3.     0.002   174.30   5.796E-01   
 pm-146     747.06        21.        -1.    -0.001   455.76  -1.771E-01   
 ZR-95      756.73        15.         3.     0.002   183.26   2.410E-01   
 AG-110M    765.72        26.        -4.    -0.002   168.21  -8.535E-01   
 NB-95      765.29        29.        -5.    -0.003   145.02  -2.322E-01   
 EU-152     779.69        24.        -3.    -0.002   231.29  -1.029E+00   
 BI-212     785.61        17.         8.     0.005    78.46   2.779E+01   
 CO-58      810.20        21.        -1.     0.000   860.23  -3.431E-02   
 La-140     816.62        12.         2.     0.001   288.44   3.338E-01   
 Cs-136     819.01        15.         1.     0.001   523.26   4.839E-02   
 MN-54      835.60        15.         5.     0.003   123.06   2.227E-01   
 Co-56      847.18        15.        -1.     0.000   798.74  -3.220E-02   
 NB-94      870.03        19.        -4.    -0.002   185.97  -1.668E-01   
 EU-154     873.27        11.         6.     0.004    84.75   2.485E+00   
 PA-234     880.49        12.         2.     0.001   244.11   1.708E+00   
 PA-234     882.35        18.        -3.    -0.002   218.56  -1.417E+00   
 AG-110M    884.10        14.         1.     0.001   550.21   6.421E-02   
 y-88       898.02        23.        -3.    -0.002   245.64  -1.479E-01   
 PA-234     949.97        22.         1.     0.000   758.52   3.365E-01   
 EU-152     964.97        36.        -5.    -0.003   170.99  -1.842E+00   
 EU-154     997.34        16.         3.     0.002   176.10   1.715E+00   
 PA-234M   1000.93        25.        -4.    -0.002   550.95  -2.316E+01  P
 Cs-136    1045.87         8.         2.     0.001   186.78   1.617E-01   
 RH-106    1050.49        18.        -3.    -0.001   237.26  -9.504E+00   
 BI-207    1064.56        18.        -1.    -0.001   420.71  -1.109E-01   
 Ga-68     1076.83        28.        -3.    -0.002   261.35  -5.970E+00   
 FE-59     1099.17        10.         6.     0.003    89.98   5.813E-01   
 EU-152    1111.03        13.         3.     0.002   165.55   1.411E+00   
 ZN-65     1115.31        31.        -5.    -0.003   158.82  -6.106E-01   
 Sc-46     1120.67        17.        13.     0.007    52.91   7.743E-01   
 Ta-182    1120.72        18.        13.     0.007    55.57   2.152E+00   
 CO-60     1173.15        20.         2.     0.001   312.77   1.300E-01   
 Co-56     1238.31        21.        10.     0.006    69.80   1.027E+00   
 FE-59     1291.89        21.        -5.    -0.003   134.07  -8.033E-01   
 EU-152    1408.79         6.        -2.    -0.001   210.36  -6.214E-01   
 K-40      1460.92        17.       252.     0.140     6.52   1.795E+02  P
 Co-56     1767.88        16.        -6.    -0.004    95.57  -3.770E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 17
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    6.8008E-03    6.8008E-03    1.819E+04%                4.79E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.26E+00
 K-40   #     1.7949E+02    1.7949E+02    6.654E+00%                1.57E+01
 Sc-46  #A    3.9386E-01    3.9386E-01    5.291E+01%                8.28E-01
 CR-51  #A   -1.3365E-01   -1.3366E-01    1.330E+03%                6.37E+00
 MN-54  #A    2.2269E-01    2.2269E-01    1.231E+02%                9.64E-01
 FE-59  #A    5.8131E-01    5.8132E-01    8.998E+01%                1.80E+00
 Co-56  #A    3.8938E-01    3.8939E-01    6.980E+01%                9.64E-01
 CO-57  #A   -5.1128E-02   -5.1128E-02    1.649E+02%                5.86E-01
 CO-58  #A   -3.4306E-02   -3.4306E-02    8.602E+02%                1.09E+00
 CO-60  #A    6.0834E-02    6.0834E-02    3.128E+02%                1.43E+00
 ZN-65  #A   -6.1057E-01   -6.1057E-01    1.588E+02%                3.39E+00
 NB-94  #A   -9.3295E-02   -9.3295E-02    2.791E+02%                9.43E-01
 ZR-95  #A    2.4100E-01    2.4100E-01    1.833E+02%                1.59E+00
 NB-95  #A   -2.3222E-01   -2.3222E-01    1.450E+02%                1.18E+00
 RU-103 #A    1.2591E-01    1.2591E-01    1.627E+02%                7.28E-01
 RH-106 #A    2.1414E+00    2.1414E+00    1.070E+02%                7.94E+00
 AG-108M#A   -4.7536E-02   -4.7536E-02    3.840E+02%                6.66E-01
 AG-110M#A    6.4208E-02    6.4208E-02    5.502E+02%                1.32E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.37E+00
 SB-124 #A    2.7770E-02    2.7770E-02    8.884E+02%                9.01E-01
 SB-125 #A    5.0748E-01    5.0748E-01    1.199E+02%                2.12E+00
 I-131  #A   -6.4169E-02   -6.4172E-02    2.896E+02%                6.70E-01
 Gd-153  A    8.2560E-01    8.2560E-01    4.383E+01%                1.31E+00
 Ga-68  #A   -5.9313E+00   -5.9699E+00    2.614E+02%                5.56E+01
 Tc-99m #A    1.0632E-01    1.0645E-01    1.490E+02%                5.42E-01
 BA-133 #A   -3.9545E-01   -3.9545E-01    9.205E+01%                1.23E+00
 CS-134 #A    1.6630E-01    1.6630E-01    1.915E+02%                3.12E+00
 CS-137 #A    5.2131E-02    5.2131E-02    5.063E+02%                9.74E-01
 CE-139 #A   -3.7933E-02   -3.7933E-02    4.885E+02%                6.44E-01
 Ba-140 #A    1.1428E+00    1.1429E+00    7.425E+01%                2.95E+00
 La-140 #A    2.9988E-01    2.9989E-01    4.925E+01%                2.71E+00
 CE-141 #A   -3.7194E-01   -3.7194E-01    8.582E+01%                1.07E+00
 CE-144 #A   -7.7508E-01   -7.7508E-01    1.508E+02%                4.00E+00
 PM-144 #A   -4.1104E-02   -4.1104E-02    1.875E+02%                9.91E-01
 EU-152 #A    4.5698E-01    4.5698E-01    1.656E+02%                2.37E+00
 EU-154 #A    2.1278E+00    2.1278E+00    8.475E+01%                7.19E+00
 EU-155  A    1.0389E+00    1.0389E+00    3.845E+01%                1.40E+00
 HF-181 #A    1.4527E-01    1.4527E-01    1.864E+02%                7.40E-01
 Ta-182 #A    2.1515E+00    2.1515E+00    5.557E+01%                3.86E+00
 Hg-203 #A   -1.1830E-01   -1.1830E-01    1.782E+02%                7.33E-01
 TL-208 #     3.1783E+00    3.1783E+00    1.329E+01%                6.04E-01
 pm-146 #A    9.4306E-02    9.4306E-02    1.743E+02%                2.95E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:16:21 AMPage 18
 TestAmerica                     Spectrum name: 7_Gamma_20140352.An1             
                                                                                 
 y-88   #A   -1.4789E-01   -1.4789E-01    2.456E+02%                1.30E+00
 Cd-113m#A    2.8392E+03    2.8392E+03    9.124E+01%                8.77E+03
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.79E+01
 PB-210 #A    6.7077E+00    6.7077E+00    9.798E+01%                2.33E+01
 PB-212       7.2827E+00    7.2827E+00    8.954E+00%                1.19E+00
 PB-214       1.1538E+01    1.1538E+01    7.765E+00%                1.39E+00
 BI-207 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 BI-212 #A    2.4778E+00    2.4778E+00    1.684E+02%                1.47E+01
 BI-214       8.6278E+00    8.6278E+00    1.209E+01%                1.73E+00
 BI-210M#A   -1.6483E-01   -1.6483E-01    1.889E+02%                1.09E+00
 RA-224 #A   -2.0848E+01   -2.0848E+01    4.197E+01%                2.83E+01
 AC-228       1.0329E+01    1.0329E+01    1.526E+01%                2.15E+00
 TH-227 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.11E+00
 TH-229 #A    9.6539E-01    9.6539E-01    2.448E+02%                1.28E+01
 TH-234  A    1.4206E+01    1.4206E+01    4.335E+01%                1.75E+01
 PA-231 #A    2.6634E+00    2.6634E+00    7.586E+01%                2.32E+01
 PA-233 #A    4.6136E-01    4.6136E-01    7.601E+01%                1.50E+00
 PA-234 #A    5.7503E-01    5.7503E-01    1.019E+02%                2.59E+00
 PA-234M#A   -2.3157E+01   -2.3157E+01    9.126E+02%                1.67E+02
 U-235  #A    2.0574E-01    2.0574E-01    4.347E+02%                3.53E+00
 AM-241 #A    1.9575E-01    1.9575E-01    2.985E+02%                2.02E+00
 Np-237 #A   -8.7898E-03   -8.7898E-03    1.414E+04%                4.31E+00
 Ir-192 #C    7.5841E-01    7.5841E-01    1.995E+01%                7.04E-01
 Cs-136 #A    9.8734E-02    9.8736E-02    1.868E+02%                9.42E-01
 Np-239 #A    7.1190E-01    7.1199E-01    8.186E+01%                1.95E+00
 Nd-147 #A    4.8725E-02    4.8727E-02    3.083E+03%                5.58E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  238.6 to  2000.1 keV)     5.599E+01  Bq/Sample     
 Total Decayed Activity (  238.6 to  2000.1 keV) 5.5988014E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140350
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-9-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-9-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:42        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:42:13     Real Time: 1803   sec
        Analysis Time: 2/10/2014 03:12        Dead Time: 0.15   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.040E+00          180.3     1.875E+00    1.875E+00    6.712E+00
NA-22      1.364E-01          247.5     3.377E-01    3.378E-01    1.247E+00
K-40       1.298E+02            7.4     9.585E+00    1.166E+01    8.953E+00
Sc-46      1.918E-01           58.3     1.118E-01    1.122E-01    1.201E+00
CR-51      1.011E+00          186.0     1.880E+00    1.881E+00    6.628E+00
MN-54      2.675E-01           85.2     2.280E-01    2.284E-01    7.819E-01
FE-59     -2.586E-01          220.7     5.707E-01    5.709E-01    2.084E+00
Co-56      5.310E-02          155.5     8.260E-02    8.265E-02    9.011E-01
CO-57      1.124E-02          280.3     3.152E-02    3.152E-02    6.035E-01
CO-58      9.931E-02          234.6     2.330E-01    2.330E-01    8.615E-01
CO-60      0.000E+00          707.1     2.167E-01    2.167E-01    1.391E+00
ZN-65     -7.648E-01          129.4     9.899E-01    9.906E-01    3.428E+00
NB-94      1.683E-01          138.4     2.330E-01    2.332E-01    8.314E-01
ZR-95     -2.848E-01          192.4     5.481E-01    5.483E-01    1.956E+00
NB-95     -7.012E-03         2947.0     2.066E-01    2.066E-01    8.002E-01
RU-103    -1.709E-01          158.8     2.713E-01    2.715E-01    9.534E-01
RH-106     5.237E-01          397.9     2.084E+00    2.084E+00    6.885E+00
AG-108M   -1.382E-01          152.5     2.108E-01    2.109E-01    7.468E-01
AG-110M    2.583E-01          139.7     3.610E-01    3.612E-01    1.292E+00
SN-113    -1.007E-01          310.9     3.129E-01    3.130E-01    1.125E+00
SB-124    -1.729E-01          136.5     2.360E-01    2.362E-01    8.338E-01
SB-125     8.099E-01           83.5     6.761E-01    6.774E-01    2.189E+00
I-131      4.209E-03         5151.0     2.168E-01    2.168E-01    8.000E-01
Gd-153    -3.016E-01          192.3     5.800E-01    5.803E-01    1.993E+00
Ga-68      4.209E-01         2506.0     1.055E+01    1.055E+01    4.018E+01
Tc-99m    -2.107E-02          965.6     2.035E-01    2.035E-01    7.113E-01
BA-133     2.120E-02         1531.0     3.246E-01    3.246E-01    1.177E+00
CS-134    -4.794E-02          123.6     5.926E-02    5.931E-02    9.596E-01
CS-137     6.235E-03         3218.0     2.006E-01    2.006E-01    7.868E-01
CE-139    -1.988E-01          105.6     2.099E-01    2.108E-01    7.129E-01
Ba-140     1.496E+00           56.6     8.467E-01    8.502E-01    2.873E+00
La-140     1.779E-02          245.9     4.375E-02    4.376E-02    1.334E+00
CE-141     1.002E-02         2839.0     2.845E-01    2.845E-01    1.016E+00
CE-144    -1.284E+00          106.8     1.371E+00    1.373E+00    4.659E+00
PM-144    -1.389E-02         1368.0     1.901E-01    1.901E-01    7.357E-01
EU-152     9.075E-01           96.9     8.790E-01    8.803E-01    2.505E+00
EU-154     1.756E-01          247.9     4.353E-01    4.354E-01    7.447E+00
EU-155     2.677E-02         2956.0     7.912E-01    7.912E-01    2.772E+00
HF-181     1.469E-03        14070.0     2.067E-01    2.067E-01    7.882E-01
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Ta-182     1.405E+00           68.7     9.652E-01    9.678E-01    3.602E+00
Hg-203    -8.029E-02          267.1     2.144E-01    2.145E-01    7.621E-01
TL-208     1.835E+00           21.0     3.855E-01    3.970E-01    8.482E-01
pm-146     2.506E-01          235.3     5.898E-01    5.899E-01    2.202E+00
y-88       3.676E-02          845.6     3.109E-01    3.109E-01    1.160E+00
Cd-113m    1.054E+03          213.6     2.252E+03    2.253E+03    8.088E+03
Cd-109    -3.467E+00          152.8     5.296E+00    5.299E+00    1.804E+01
PB-210     1.064E+01           69.1     7.350E+00    7.377E+00    2.505E+01
PB-212     4.175E+00           19.3     8.066E-01    8.506E-01    1.783E+00
PB-214     4.762E+00           16.1     7.664E-01    8.053E-01    1.624E+00
BI-207    -3.034E-02          775.6     2.353E-01    2.353E-01    8.676E-01
BI-212     9.121E-01          401.3     3.661E+00    3.661E+00    1.338E+01
BI-214     6.006E+00           14.0     8.399E-01    8.960E-01    1.654E+00
BI-210M   -1.398E-02         2169.0     3.033E-01    3.033E-01    1.110E+00
RA-224    -1.274E+01           68.9     8.772E+00    8.810E+00    2.903E+01
AC-228     2.661E+00           33.9     9.016E-01    9.118E-01    3.803E+00
TH-227    -4.096E+00           60.4     2.472E+00    2.486E+00    8.130E+00
TH-229    -1.744E+00          208.0     3.627E+00    3.630E+00    1.268E+01
TH-234     6.209E+00           41.0     2.546E+00    2.567E+00    2.392E+01
PA-231     1.428E+00          205.8     2.938E+00    2.939E+00    2.553E+01
PA-233     2.065E-01          208.0     4.295E-01    4.296E-01    1.839E+00
PA-234     7.665E-01           97.1     7.443E-01    7.454E-01    2.525E+00
PA-234M   -4.076E+01         1027.0     4.186E+02    4.186E+02    1.415E+02
U-235      2.436E+00           64.0     1.559E+00    1.564E+00    4.125E+00
AM-241     4.599E-01          138.7     6.381E-01    6.385E-01    2.183E+00
Np-237    -1.217E-02        11060.0     1.346E+00    1.346E+00    4.724E+00
Ir-192     7.485E-01           25.4     1.902E-01    1.953E-01    7.309E-01
Cs-136     4.179E-03         6811.0     2.846E-01    2.846E-01    1.065E+00
Np-239    -6.868E-02         1014.0     6.967E-01    6.968E-01    2.444E+00
Nd-147    -1.110E+00          158.8     1.761E+00    1.763E+00    6.238E+00
-----------------------------------------------------------------------------
Total      1.235E+03

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-9-E                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140350.An1

 Acquisition information
        Start time:                 2/10/2014 2:42:13 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.15 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:42:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0809

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.38       16.  23.00   1.05  2.004E-02    46.54   4.250    PBC<MDA PB210 
    59.42        9. 138.75   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.16        3.  39.73   0.84  3.101E-02    63.29   3.810    PBC<MDA TH234 
    80.77       18.  60.24   0.86  3.839E-02    80.99  34.060    PBC<MDA BA133 
    92.71       84.  19.08   0.74  4.098E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  2.035E+01 AC228 
    93.34       30.  44.14   0.88  4.107E-02    93.35   5.561    PBC<MDA AC228 
    99.95       15.  71.22   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   103.80       14.  81.67   0.89  4.207E-02   103.70  24.000    PBC<MDA Np239 
   131.21       10.  97.11   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
   136.10        3. 315.81   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.990E-01 CO57  
                                               136.30   5.850  7.281E-01 HF181 
   143.83       12.  80.80   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   163.37       16.  68.44   0.95  3.619E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.703E+00 U235  
   163.40       18.  56.61   0.95  3.631E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  5.347E+00 U235  
   205.79        6. 160.09   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
   238.56      106.  16.95   0.89  2.858E-02   238.63  43.300  4.175E+00 PB212 
   242.07        9. 106.55   1.03  2.830E-02   242.00   7.430    PBC<MDA PB214 
   265.49        3. 213.63   1.05  2.667E-02   263.70   0.006    PBC<MDA Cd113m
   278.04        8.  95.28   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   295.20       70.  19.00   0.88  2.466E-02   295.09  19.300  7.567E+00 PB214 
                                               295.95  30.160  5.251E+00 Ir192 
                                               295.95  30.160  5.251E+00 Ir192 
   300.91        4. 207.99   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.574E+00 PA231 
                                               300.18   6.200  1.418E+00 PA233 
   301.00        4. 206.01   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.604E+00 PA231 
                                               300.18   6.200  1.430E+00 PA233 
   301.03        4. 205.79   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.606E+00 PA231 
                                               300.18   6.200  1.431E+00 PA233 
   319.96        4. 185.95   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   338.09       20.  43.25   1.12  2.241E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  4.092E+00 AC228 
   351.64       70.  14.04   1.24  2.179E-02   351.93  37.600  4.762E+00 PB214 
   428.50        5. 116.17   1.21  1.896E-02   427.88  29.600    PBC<MDA SB125 
   487.19        2. 245.88   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
   510.62       40.  23.03   1.29  1.666E-02   511.86  20.000  6.691E+00 RH106 
                                               511.86  20.000  6.691E+00 RH106 
   538.21        5. 107.41   1.31  1.608E-02   537.26  24.390    PBC<MDA Ba140 
   562.42        3. 182.65   1.33  1.553E-02   563.24   8.350    PBC<MDA CS134 
   583.11       41.  18.05   1.08  1.514E-02   583.02  84.500  1.778E+00 TL208 
   609.27       73.  12.33   1.39  1.466E-02   609.31  46.090  6.006E+00 BI214 
                                               610.30   5.750  4.820E+01 RU103 
                                               610.30   5.750  4.820E+01 RU103 
   609.51       52.  19.11   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.417E+01 RU103 
   618.39        1. 737.56   1.39  1.444E-02   618.06  99.100    PBC<MDA PM144 
                                               621.92   9.930  2.437E-01 RH106 
                                               621.92   9.930  2.437E-01 RH106 
   635.99        4. 119.91   1.40  1.421E-02   635.89  11.310    PBC<MDA SB125 
   703.35        4. 138.44   1.46  1.319E-02   702.63  97.900    PBC<MDA NB94  
   727.25        2. 401.35   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   745.15        2. 235.33   1.50  1.260E-02   747.16  34.000    PBC<MDA pm146 
   810.80        2. 234.59   1.56  1.185E-02   810.78  99.460    PBC<MDA CO58  
   836.08        6.  85.24   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   860.81        2. 227.14   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   884.11        4. 139.75   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   898.19        1. 845.62   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.47       12.  57.28   1.64  1.086E-02   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  2.051E+00 AC228 
   968.65        9.  71.99   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  2.689E+00 AC228 
  1046.99        1. 397.92   1.76  9.741E-03  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  2.306E+00 RH106 
  1112.10        6.  96.86   1.81  9.324E-03  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  2.540E+00 EU152 
  1120.24       12.  46.49   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.75       10.  58.28   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.047E-01 Sc46  
                                              1121.30  34.900  1.733E+00 Ta182 
  1121.25        7.  91.81   1.82  9.265E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.144E+00 Ta182 
  1188.93        5. 102.29   1.87  8.856E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.46        3. 210.91   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  Page 374 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1275.44        2. 247.89   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.870E-01 EU154 
  1275.44        2. 247.54   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.875E-01 EU154 
  1460.93      188.   7.20   1.44  7.547E-03  1460.83  10.670  1.298E+02 K40   
  1763.42        1.  68.56   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.28    46.38        59.        16.     0.009    23.00   1.045s
 TH-227    201.22    50.37        60.        -6.    -0.003   179.63   0.831s
 AM-241    237.41    59.42        67.         9.     0.005   138.75   0.841s
 TH-234    252.35    63.16       107.         3.     0.002    39.73   0.845 
 BA-133    322.77    80.77        53.        18.     0.010    60.24   0.863s
 Cd-109    352.14    88.12       100.        -9.    -0.005   152.75   0.870s
 Nd-147    364.05    91.09       143.       -22.    -0.012    78.13   0.873s
 TH-234    370.50    92.71        96.        39.     0.022    19.08   0.743s
 AC-228    373.01    93.34        73.        30.     0.017    44.14   0.875s
 Gd-153    389.64    97.50        81.        -7.    -0.004   192.34   0.880s
 Np-239    399.44    99.95        50.        15.     0.008    71.22   0.882s
 Gd-153    406.08   101.61        56.       -13.    -0.007    86.09   0.886s
 Np-239    414.84   103.80        56.        14.     0.008    81.67   0.886s
 CO-57     487.32   121.92        60.        -2.    -0.001   463.25   0.905s
 EU-154    493.02   123.35        60.        -7.    -0.004   161.97   0.906s
 PA-234    524.47   131.21        44.        10.     0.006    97.11   0.914s
 HF-181    531.78   133.04        66.       -11.    -0.006   111.95   0.916s
 CE-144    531.85   133.06        57.       -10.    -0.006   106.79   0.916s
 CO-57     543.99   136.10        46.         3.     0.002   315.81   0.919s
 Tc-99m    561.63   140.51        79.        -1.    -0.001   965.65   0.924 
 U-235     574.91   143.83        40.        12.     0.007    80.80   0.927s
 Ba-140    653.16   163.40        41.        18.     0.010    56.61   0.946s
 U-235     653.05   163.37        49.        16.     0.009    68.44   0.947s
 CE-139    658.83   164.82        56.       -10.    -0.006   105.62   0.949s
 TH-229    773.77   193.56        43.        -5.    -0.003   207.99   0.977s
 U-235     822.65   205.79        45.         6.     0.003   160.09   0.989s
 TH-229    839.60   210.03        38.        -7.    -0.004   135.96   0.994s
 TH-227    945.49   236.51       111.       -26.    -0.015    60.35   1.019s
 PB-212    953.70   238.56        63.        93.     0.052    16.95   0.886 
 RA-224    961.70   240.56       155.       -27.    -0.015    68.87   1.024s
 PB-214    967.75   242.07        69.         9.     0.005   106.55   1.025s
 EU-152    976.72   244.32        56.        -9.    -0.005   125.71   1.028s
 TH-227   1021.67   255.56        36.        -5.    -0.003   189.28   1.040s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1061.37   265.49        20.         3.     0.002   213.63   1.047s
 TL-208   1111.57   278.04        22.         8.     0.004    95.28   1.060 
 Hg-203   1118.13   279.68        31.        -3.    -0.002   267.08   1.062s
 PB-214   1180.20   295.20        26.        65.     0.036    19.00   0.879s
 Ir-192   1180.28   295.22        29.        39.     0.022    25.41   1.079s
 PB-212   1203.37   301.00        30.         4.     0.002   206.01   1.083s
 PA-231   1203.52   301.03        30.         4.     0.002   205.79   1.083s
 PA-233   1203.04   300.91        30.         4.     0.002   207.99   1.083s
 Ba-140   1219.58   305.05        35.        -1.    -0.001   722.07   1.087s
 BI-210M  1219.57   305.05        35.        -1.    -0.001   720.42   1.087s
 Ir-192   1232.55   308.29        33.        -2.    -0.001   346.48   1.091s
 CR-51    1279.20   319.96        29.         4.     0.002   185.95   1.102s
 La-140   1315.80   329.11        33.        -4.    -0.002   206.46   1.111s
 AC-228   1351.69   338.09        27.        20.     0.011    43.25   1.120s
 Cs-136   1357.97   339.66        51.        -8.    -0.005   124.87   1.122s
 HF-181   1376.57   344.31        19.        -1.    -0.001   545.07   1.127s
 PB-214   1405.87   351.64        21.        70.     0.039    14.04   1.240s
 BA-133   1536.48   384.29        24.        -3.    -0.002   219.11   1.164s
 SN-113   1562.81   390.88        25.        -2.    -0.001   310.90   1.172s
 SB-125   1713.26   428.50        17.         5.     0.003   116.17   1.207s
 AG-108M  1728.87   432.40        19.        -4.    -0.002   152.54   1.212s
 pm-146   1816.90   454.41        18.        -1.     0.000   964.11   1.231s
 PM-144   1905.18   476.49        22.        -4.    -0.002   175.59   1.253s
 BE-7     1905.46   476.56        18.        -3.    -0.002   180.31   1.254s
 La-140   1947.98   487.19        17.         2.     0.001   245.88   1.263s
 RU-103   1989.66   497.61        26.        -5.    -0.003   158.78   1.272s
 RH-106   2041.70   510.62        23.        40.     0.022    23.03   1.286s
 Nd-147   2115.52   529.08        20.        -4.    -0.002   158.76   1.304s
 Ba-140   2152.02   538.21        14.         5.     0.003   107.41   1.310s
 CS-134   2248.89   562.42        14.         3.     0.002   182.65   1.334s
 CS-134   2274.80   568.90        18.        -1.     0.000   868.24   1.340s
 PA-234   2277.48   569.57        20.        -1.    -0.001   569.34   1.340s
 BI-207   2277.00   569.45        20.        -1.     0.000   775.63   1.340s
 TL-208   2331.64   583.11        13.        41.     0.023    18.05   1.083 
 SB-124   2410.23   602.76        17.        -5.    -0.003   136.51   1.370s
 CS-134   2419.06   604.97        23.        -4.    -0.002   166.64   1.372s
 BI-214   2436.26   609.27        14.        73.     0.041    12.33   1.388 
 RU-103   2437.20   609.51        23.        52.     0.029    19.11   1.377 
 AG-108M  2448.38   612.30        31.        -8.    -0.005   100.71   1.381s
 RH-106   2472.73   618.39        10.         1.     0.000   737.56   1.388s
 SB-125   2543.11   635.99        12.         4.     0.002   119.91   1.401s
 NB-94    2812.55   703.35        13.         4.     0.002   138.44   1.461s
 AG-108M  2893.50   723.59        21.        -4.    -0.002   166.69   1.480s
 EU-154   2893.78   723.66        20.        -4.    -0.002   178.19   1.480s
 ZR-95    2894.37   723.80        20.        -4.    -0.002   185.70   1.481s
 BI-212   2908.15   727.25        20.         2.     0.001   401.35   1.483s
 pm-146   2938.36   734.80        15.        -4.    -0.002   164.04   1.491s
 pm-146   2979.75   745.15         9.         2.     0.001   235.33   1.501s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95    3023.33   756.05        21.        -3.    -0.002   192.45   1.510s
 AG-110M  3052.59   763.36        20.        -2.    -0.001   340.45   1.516s
 PA-234M  3064.83   766.42        20.        -5.    -0.003   157.13   1.518s
 CO-58    3242.38   810.80        11.         2.     0.001   234.59   1.557s
 MN-54    3343.47   836.08         9.         6.     0.003    85.24   1.578s
 Co-56    3391.97   848.20        12.        -2.    -0.001   228.69   1.589s
 TL-208   3442.42   860.81        11.         2.     0.001   227.14   1.601s
 NB-94    3485.51   871.58        15.        -3.    -0.002   205.75   1.610s
 EU-154   3491.58   873.10        11.        -1.    -0.001   458.10   1.612s
 AG-110M  3535.61   884.11        12.         4.     0.002   139.75   1.622s
 Sc-46    3558.55   889.84        21.        -4.    -0.002   153.75   1.626s
 y-88     3591.94   898.19        16.         1.     0.000   845.62   1.633s
 AC-228   3645.06   911.47        16.        12.     0.006    57.28   1.644 
 EU-152   3863.74   966.13        29.        -6.    -0.003   135.06   1.690s
 AC-228   3873.81   968.65        15.         9.     0.005    71.99   1.694s
 Cs-136   4191.36  1048.02        15.        -3.    -0.002   200.97   1.760s
 RH-106   4187.25  1046.99         3.         1.     0.000   397.92   1.762s
 FE-59    4400.65  1100.33        14.        -2.    -0.001   220.71   1.802s
 EU-152   4447.73  1112.10        13.         6.     0.003    96.86   1.812s
 ZN-65    4465.62  1116.57        32.        -6.    -0.004   129.44   1.815s
 BI-214   4480.49  1120.29        12.        12.     0.007    46.49   1.819D
 Sc-46    4482.35  1120.75        12.        10.     0.006    58.28   1.819s
 Ta-182   4484.54  1121.30        15.         7.     0.004    91.81   1.820D
 Ta-182   4755.13  1188.93        11.         5.     0.003   102.29   1.875 
 Ta-182   4889.11  1222.41        17.        -1.    -0.001   474.95   1.900s
 Co-56    4953.30  1238.46        19.         3.     0.002   210.91   1.914s
 NA-22    5101.30  1275.44        12.         2.     0.001   247.54   1.942s
 EU-154   5101.28  1275.44        12.         2.     0.001   247.89   1.942s
 AG-110M  5538.90  1384.80        11.        -1.     0.000   556.54   2.027s
 EU-152   5630.75  1407.76         7.        -2.    -0.001   224.86   2.045s
 K-40     5843.56  1460.93         5.       188.     0.105     7.20   1.437s
 La-140   6381.57  1595.37         8.        -1.     0.000   609.45   2.183s
 BI-214   7054.18  1763.42         8.         1.     0.000    68.56   2.301s
 Co-56    7085.27  1771.19         8.        -2.    -0.001   192.51   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.0396E+00                                      5.31E+01             
                           477.60-1.040E+00 &(  6.712E+00 1.80E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C   1.3643E-01                                      9.50E+02             
                          1274.53 1.364E-01 ?(  1.247E+00 2.48E+02 9.99E+01 G  
 
K-40     N   1.2981E+02                                      4.66E+11             
                          1460.83 1.298E+02  (P 8.953E+00 7.20E+00 1.07E+01 G  
 
Sc-46    F   1.9182E-01                                      8.38E+01             
                           889.28-2.210E-01 ?(  1.201E+00 1.54E+02 1.00E+02 G  
                          1120.55 6.047E-01 ?(  1.140E+00 5.83E+01 1.00E+02 G  
 
CR-51    F   1.0109E+00                                      2.77E+01             
                           320.08 1.011E+00  (  6.628E+00 1.86E+02 9.94E+00 G  
 
MN-54    C   2.6745E-01                                      3.12E+02             
                           834.85 2.674E-01 ?(  7.819E-01 8.52E+01 1.00E+02 G  
 
FE-59    F  -2.5860E-01                                      4.45E+01             
                          1099.25-2.586E-01 ?(  2.084E+00 2.21E+02 5.65E+01 G  
                          1291.60-4.589E-02 %   2.628E+00 1.47E+03 4.32E+01 G  
 
Co-56    C   5.3103E-02                                      7.73E+01             
                           846.77-1.069E-01 ?(  9.011E-01 2.29E+02 9.99E+01 G  
                          1238.28 2.951E-01 ?(  2.238E+00 2.11E+02 6.61E+01 G  
                          1037.84-2.033E-02 %   7.007E+00 8.85E+03 1.41E+01 G  
                          1771.35-1.194E+00 +   8.584E+00 1.93E+02 1.55E+01  A 
 
CO-57    C   1.1243E-02                                      2.72E+02             
                           122.06-3.714E-02 &(  6.035E-01 4.63E+02 8.56E+01 G  
                           136.47 3.990E-01 ?(  4.434E+00 3.16E+02 1.07E+01 G  
 
CO-58    C   9.9310E-02                                      7.09E+01             
                           810.78 9.931E-02 ?(  8.615E-01 2.35E+02 9.95E+01 G  
 
ZN-65    F  -7.6478E-01                                      2.44E+02             
                          1115.55-7.648E-01 ?(  3.428E+00 1.29E+02 5.06E+01 G  
 
NB-94    I   1.6832E-01                                      7.41E+06             
                           702.63 1.683E-01 ?(  8.314E-01 1.38E+02 9.79E+01 G  
                           871.10-1.379E-01 +   1.029E+00 2.06E+02 9.99E+01 G  
 
ZR-95    I  -2.8483E-01                                      6.40E+01             
                           756.73-2.848E-01 ?(  1.956E+00 1.92E+02 5.45E+01 G  
                           724.20-3.472E-01 +   2.300E+00 1.86E+02 4.42E+01 G  
 
NB-95    I  -7.0115E-03                                      6.40E+01             
                           765.79-7.011E-03 %(  8.002E-01 2.95E+03 9.98E+01 G  

Page 378 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -1.7089E-01                                      3.93E+01             
                           497.05-1.709E-01 ?(  9.534E-01 1.59E+02 9.09E+01 G  
                           610.30 3.417E+01 &   1.657E+01 1.91E+01 5.75E+00 GA 
 
RH-106   I   5.2372E-01                                      3.74E+02             
                           621.92 2.437E-01 ?(  6.885E+00 7.38E+02 9.93E+00 G  
                          1050.36 2.306E+00 ?(  3.859E+01 3.98E+02 1.56E+00 G  
                           511.86 6.691E+00 ?   4.150E+00 2.30E+01 2.00E+01 GA 
 
AG-108M  C  -1.3817E-01                                      1.53E+05             
                           433.94-1.382E-01 &(  7.468E-01 1.53E+02 9.05E+01 G  
                           722.94-1.950E-01 &   1.151E+00 1.67E+02 9.08E+01 G  
                           614.28-3.557E-01 &   1.224E+00 1.01E+02 8.98E+01 G  
 
AG-110M  F   2.5831E-01                                      2.50E+02             
                           884.68 2.583E-01 &(  1.292E+00 1.40E+02 7.27E+01 G  
                           657.76 1.406E-02 %   8.318E-01 1.56E+03 9.46E+01 G  
                           937.49 0.000E+00 -   3.515E+00 1.00E+03 3.44E+01 G  
                          1384.30-2.518E-01 +   5.319E+00 5.57E+02 2.43E+01 G  
                           763.94-3.786E-01 +   4.694E+00 3.40E+02 2.23E+01 G  
 
SN-113   F  -1.0065E-01                                      1.15E+02             
                           391.69-1.007E-01 ?(  1.125E+00 3.11E+02 6.40E+01 G  
 
SB-124   F  -1.7289E-01                                      6.02E+01             
                           602.73-1.729E-01 ?(  8.338E-01 1.37E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 &   1.223E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   8.0992E-01                                      1.01E+03             
                           427.88 5.397E-01 &(  2.189E+00 1.16E+02 2.96E+01 G  
                           600.50-2.927E-02 %   4.354E+00 3.93E+03 1.79E+01 G  
                           635.89 1.517E+00 ?(  6.436E+00 1.20E+02 1.13E+01 G  
                           463.37 1.488E-01 &   6.965E+00 1.26E+03 1.05E+01 G  
 
I-131    I   4.2086E-03                                      8.02E+00             
                           364.48 4.209E-03 %(  8.000E-01 5.15E+03 8.17E+01 G  
                           284.30 1.909E-01 %   9.154E+00 1.31E+03 6.14E+00 G  
                           636.97 6.060E-02 %   1.002E+01 4.29E+03 7.17E+00 G  
 
Gd-153   F  -3.0157E-01                                      2.42E+02             
                            97.50-3.016E-01 ?(  1.993E+00 1.92E+02 3.00E+01 G  
                           103.20-7.841E-01 +   2.269E+00 8.61E+01 2.18E+01 G  
 
Ga-68    C   4.2094E-01                                      4.71E-02             
                          1077.40 4.209E-01 %(  4.018E+01 2.51E+03 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -2.1072E-02                                      2.51E-01             
                           140.51-2.107E-02 &(  7.113E-01 9.66E+02 8.93E+01 G  
 
BA-133   F   2.1202E-02                                      3.85E+03             
                           356.00 2.120E-02 %(  1.177E+00 1.53E+03 6.20E+01 G  
                           302.85 3.656E-02 %   3.842E+00 2.91E+03 1.83E+01 G  
                           383.84-9.958E-01 +   7.780E+00 2.19E+02 8.94E+00 GA 
                            80.99 7.838E-01     1.550E+00 6.02E+01 3.41E+01 GA 
 
CS-134   I  -4.7936E-02                                      7.54E+02             
                           604.71-1.628E-01 ?(  9.596E-01 1.67E+02 9.76E+01 G  
                           795.87-1.113E-02 %   1.049E+00 2.47E+03 8.55E+01 G  
                           569.32-1.650E-01 +   5.311E+00 8.68E+02 1.54E+01 G  
                           801.95 2.200E-02 %   1.024E+01 1.21E+04 8.69E+00 G  
                           563.24 1.295E+00 ?(  8.559E+00 1.83E+02 8.35E+00 G  
 
CS-137   I   6.2347E-03                                      1.10E+04             
                           661.66 6.235E-03 %(  7.868E-01 3.22E+03 8.52E+01 G  
 
CE-139   F  -1.9876E-01                                      1.38E+02             
                           165.85-1.988E-01 &(  7.129E-01 1.06E+02 7.99E+01 G  
 
Ba-140   I   1.4958E+00                                      1.28E+01             
                           537.26 7.674E-01 ?(  2.873E+00 1.07E+02 2.44E+01 G  
                           162.66 4.352E+00 &(  8.033E+00 5.66E+01 6.22E+00 G  
                           304.85-6.240E-01 -   1.618E+01 7.22E+02 4.29E+00 G  
 
La-140   I   1.7794E-02                                      1.28E+01             
                          1596.21-5.640E-02 ?(  1.334E+00 6.09E+02 9.54E+01 G  
                           487.02 1.733E-01 ?(  1.548E+00 2.46E+02 4.55E+01 G  
                           328.76-4.855E-01 +   3.530E+00 2.06E+02 2.03E+01 G  
                           815.77 1.565E-02 %   4.526E+00 7.72E+03 2.33E+01 G  
 
CE-141   I   1.0021E-02                                      3.25E+01             
                           145.44 1.002E-02 %(  1.016E+00 2.84E+03 4.82E+01 G  
 
CE-144   I  -1.2843E+00                                      2.85E+02             
                           133.54-1.284E+00 ?(  4.659E+00 1.07E+02 1.11E+01 G  
 
PM-144   C  -1.3893E-02                                      3.63E+02             
                           696.54-1.389E-02 %(  7.357E-01 1.37E+03 9.90E+01 G  
                           618.06 0.000E+00 +   1.143E+00 1.00E+03 9.91E+01 G  
                           476.81-2.965E-01 +   1.848E+00 1.76E+02 4.20E+01 G  
 
EU-152   F   9.0751E-01                                      4.94E+03             
                           344.29 6.703E-02 %(  2.505E+00 1.02E+03 2.65E+01 G  
                          1112.07 2.540E+00 ?(  8.510E+00 9.69E+01 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78-1.885E-02 %   1.757E+00 2.63E+03 2.86E+01 G  
                           778.92 1.465E-02 %   6.099E+00 1.07E+04 1.29E+01 G  
                           964.11-2.178E+00 +   1.023E+01 1.35E+02 1.46E+01 G  
                           244.69-2.280E+00 +   9.803E+00 1.26E+02 7.58E+00 G  
                          1408.00-6.003E-01 +   5.114E+00 2.25E+02 2.10E+01 GA 
 
EU-154   I   1.7559E-01                                      3.14E+03             
                           873.23-4.306E-01 ?(  7.447E+00 4.58E+02 1.23E+01 G  
                           123.10-2.274E-01 +   1.268E+00 1.62E+02 4.08E+01 G  
                          1274.54 3.870E-01 ?(  3.543E+00 2.48E+02 3.52E+01 G  
                           723.36-7.942E-01 +   5.039E+00 1.78E+02 2.02E+01 G  
                          1004.77-3.524E-02 %   5.304E+00 3.86E+03 1.80E+01 G  
                           996.33 0.000E+00 -   1.857E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   2.6767E-02                                      1.81E+03             
                           105.31 2.677E-02 &(  2.772E+00 2.96E+03 2.12E+01 G  
                            86.54-5.154E-02 &   2.017E+00 1.12E+03 3.07E+01 G  
 
HF-181   F   1.4694E-03                                      4.24E+01             
                           482.00 1.469E-03 %(  7.882E-01 1.41E+04 8.05E+01 G  
                           133.02-3.363E-01 +   1.279E+00 1.12E+02 4.33E+01 G  
                           345.83-1.912E-01 +   3.835E+00 5.45E+02 1.51E+01 G  
                           136.30 1.482E-01 %   8.243E+00 1.56E+03 5.85E+00 G  
 
Ta-182   F   1.4045E+00                                      1.14E+02             
                          1121.30 1.144E+00  (  3.602E+00 9.18E+01 3.49E+01 G  
                          1221.41-2.985E-01 -   5.231E+00 4.75E+02 2.70E+01 G  
                          1189.05 1.966E+00  (  7.021E+00 1.02E+02 1.62E+01 G  
 
Hg-203   F  -8.0291E-02                                      4.66E+01             
                           279.20-8.029E-02 ?(  7.621E-01 2.67E+02 8.15E+01 G  
 
TL-208   N   1.8346E+00                                      6.98E+02             
                           583.02 1.778E+00  (P 8.482E-01 1.81E+01 8.45E+01 G  
                           277.28 2.591E+00  (  8.446E+00 9.53E+01 6.31E+00 G  
                           860.56 8.558E-01 -   7.182E+00 2.27E+02 1.24E+01 G  
 
pm-146   C   2.5061E-01                                      2.02E+03             
                           747.16 2.506E-01 ?(  2.202E+00 2.35E+02 3.40E+01 G  
                           735.72-6.838E-01 +   4.021E+00 1.64E+02 2.25E+01 G  
                           453.88-2.949E-02 &   1.056E+00 9.64E+02 6.50E+01 G  
 
y-88     F   3.6760E-02                                      1.07E+02             
                           898.04 3.676E-02 &(  1.160E+00 8.46E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.550E-01 1.00E+03 9.92E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      1.0541E+03                                      5.33E+03             
                           263.70 1.054E+03 ?(  8.088E+03 2.14E+02 6.00E-03   K
 
Cd-109   F  -3.4669E+00                                      4.53E+02             
                            88.04-3.467E+00 ?(  1.804E+01 1.53E+02 3.79E+00 G  
 
PB-210   N   1.0639E+01                                      8.14E+03             
                            46.54 1.064E+01  (P 2.505E+01 2.30E+01 4.25E+00 G  
 
PB-212   N   4.1747E+00                                      6.98E+02             
                           238.63 4.175E+00  (P 1.783E+00 1.69E+01 4.33E+01 G  
                           300.03 2.703E+00 -   1.966E+01 2.06E+02 3.28E+00 GA 
 
PB-214   N   4.7623E+00                                      5.84E+05             
                           351.93 4.762E+00 *(P 1.624E+00 1.40E+01 3.76E+01 G  
                           295.09 7.567E+00 + P 3.098E+00 1.90E+01 1.93E+01 G  
                           242.00 2.365E+00 - P 1.093E+01 1.07E+02 7.43E+00 GA 
 
BI-207   C  -3.0342E-02                                      1.18E+04             
                           569.70-3.034E-02 ?(  8.676E-01 7.76E+02 9.77E+01 G  
                          1063.66 2.054E-03 %   1.531E+00 1.95E+04 7.45E+01 G  
 
BI-212   N   9.1208E-01                                      6.98E+02             
                           727.17 9.121E-01 ?(  1.338E+01 4.01E+02 7.55E+00 G  
                           785.42-7.600E-01 %   6.265E+01 2.13E+03 1.28E+00 GA 
 
BI-214   N   6.0056E+00                                      5.84E+05             
                           609.31 6.006E+00  (P 1.654E+00 1.23E+01 4.61E+01 G  
                          1120.29 4.670E+00 - P 7.543E+00 4.65E+01 1.51E+01 G  
                          1764.49 3.969E-01 - P 8.611E+00 6.86E+01 1.54E+01 G  
 
BI-210M  T  -1.3982E-02                                      1.10E+09             
                           265.83-1.398E-02 %(  1.110E+00 2.17E+03 5.00E+01 G  
                           304.90-9.583E-02 +   2.479E+00 7.20E+02 2.80E+01 G  
 
RA-224   N  -1.2738E+01                                      6.98E+02             
                           240.99-1.274E+01 ?(  2.903E+01 6.89E+01 4.10E+00 G  
 
AC-228   N   2.6607E+00                                      2.10E+03             
                           911.07 2.051E+00 ?(  3.803E+00 5.73E+01 2.90E+01 G  
                           968.97 2.689E+00 ?(  6.465E+00 7.20E+01 1.75E+01 G  
                           338.32 4.092E+00  (  5.543E+00 4.32E+01 1.20E+01 G  
                            93.35 7.298E+00 *   1.032E+01 4.41E+01 5.56E+00 XA 
 
TH-227   N  -4.0958E+00                                      7.95E+03             
                           235.97-4.096E+00 ?(  8.130E+00 6.03E+01 1.23E+01 G  
                            50.14-1.913E+00 +   1.187E+01 1.80E+02 8.00E+00 G  

Page 382 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           256.24-1.344E+00 +   8.918E+00 1.89E+02 7.00E+00 G  
 
TH-229   N  -1.7439E+00                                      2.68E+06             
                           193.51-1.744E+00 ?(  1.268E+01 2.08E+02 4.40E+00 G  
                           210.85-3.971E+00 +   1.867E+01 1.36E+02 2.99E+00 G  
 
TH-234   N   6.2087E+00                                      1.63E+12             
                            63.29 1.453E+00 &(P 2.392E+01 3.97E+01 3.81E+00 G  
                            92.59 9.453E+00 @(P 1.175E+01 1.91E+01 5.58E+00 G  
 
PA-231   N   1.4276E+00                                      1.20E+07             
                           302.65-4.331E-01 &(  2.553E+01 1.64E+03 2.88E+00 G  
                           300.07 3.606E+00 ?(  2.621E+01 2.06E+02 2.46E+00 G  
 
PA-233   C   2.0648E-01                                      7.82E+08             
                           312.01-2.229E-03 %(  1.839E+00 2.26E+04 3.60E+01 G  
                           300.18 1.418E+00 ?(  1.042E+01 2.08E+02 6.20E+00 G  
 
PA-234   N   7.6651E-01                                      1.63E+12             
                           131.29 7.665E-01 *(  2.525E+00 9.71E+01 1.80E+01 G  
                           946.02-6.639E-03 %   7.979E+00 3.16E+04 1.34E+01 G  
                           569.47-4.900E-01 -   1.026E+01 5.69E+02 8.20E+00 G  
                           883.24 0.000E+00 -   6.872E+00 1.00E+03 9.60E+00 G  
                           880.53 0.000E+00 -   1.895E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -4.0758E+01                                      1.63E+12             
                          1001.00-4.076E+01 %(P 1.415E+02 5.52E+02 8.37E-01 G  
                           766.41-6.919E+01 + P 3.605E+02 1.57E+02 2.94E-01 G  
 
U-235    N   2.4361E+00                                      2.57E+11             
                           143.79 1.520E+00 ?(  4.125E+00 8.08E+01 1.10E+01 G  
                           205.33 2.141E+00  (  1.188E+01 1.60E+02 5.01E+00 G  
                           163.38 4.703E+00 ?(  1.067E+01 6.84E+01 5.08E+00 G  
 
AM-241   T   4.5991E-01                                      1.58E+05             
                            59.54 4.599E-01 &(  2.183E+00 1.39E+02 3.59E+01 G  
 
Np-237   F  -1.2172E-02                                      2.14E+06             
                            86.49-1.217E-02 &(  4.724E+00 1.11E+04 1.31E+01 G  
 
Ir-192   F   7.4847E-01                                      7.40E+01             
                           316.49-1.886E-03 %(  7.309E-01 1.06E+04 8.70E+01 G  
                           468.06-3.201E-02 %   1.257E+00 1.05E+03 5.18E+01 G  
                           308.44-1.738E-01 +   2.147E+00 3.46E+02 3.18E+01 G  
                           295.95 2.914E+00 ?(  2.096E+00 2.54E+01 3.02E+01 G  

Page 383 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   4.1786E-03                                      1.30E+01             
                           818.50 4.179E-03 %(  1.065E+00 6.81E+03 1.00E+02 G  
                          1048.07-2.044E-01 +   1.487E+00 2.01E+02 8.00E+01 G  
                           340.57-4.462E-01 +   1.909E+00 1.25E+02 4.69E+01 G  
 
Np-239   T  -6.8680E-02                                      2.36E+00             
                           103.70 7.539E-01     2.064E+00 8.17E+01 2.40E+01 X  
                           106.13-6.868E-02 %(  2.444E+00 1.01E+03 2.27E+01 G  
                            99.50 1.335E+00 &   3.161E+00 7.12E+01 1.50E+01 X  
 
Nd-147      -1.1095E+00                                      1.11E+01             
                           531.00-1.109E+00 &(  6.238E+00 1.59E+02 1.30E+01 G  
                            91.10-1.083E+00 +   2.814E+00 7.81E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Page 384 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.37        60.        -6.    -0.003   179.63  -1.913E+00   
 AM-241      59.42        67.         9.     0.005   138.75   4.599E-01   
 BA-133      80.77        53.        18.     0.010    60.24   7.838E-01   
 Cd-109      88.12       100.        -9.    -0.005   152.75  -3.467E+00   
 Nd-147      91.09       143.       -22.    -0.012    78.13  -1.083E+00   
 AC-228      93.34        73.        30.     0.017    44.14   7.298E+00   
 Gd-153      97.50        81.        -7.    -0.004   192.34  -3.016E-01   
 Np-239      99.95        50.        15.     0.008    71.22   1.335E+00   
 Gd-153     101.61        56.       -13.    -0.007    86.09  -7.841E-01   
 Np-239     103.80        56.        14.     0.008    81.67   7.539E-01   
 EU-154     123.35        60.        -7.    -0.004   161.97  -2.274E-01   
 PA-234     131.21        44.        10.     0.006    97.11   7.665E-01   
 HF-181     133.04        66.       -11.    -0.006   111.95  -3.363E-01   
 CE-144     133.06        57.       -10.    -0.006   106.79  -1.284E+00   
 Tc-99m     140.51        79.        -1.    -0.001   965.65  -2.107E-02   
 U-235      143.83        40.        12.     0.007    80.80   1.520E+00   
 Ba-140     163.40        41.        18.     0.010    56.61   4.352E+00   
 U-235      163.37        49.        16.     0.009    68.44   4.703E+00   
 CE-139     164.82        56.       -10.    -0.006   105.62  -1.988E-01   
 TH-229     193.56        43.        -5.    -0.003   207.99  -1.744E+00   
 U-235      205.79        45.         6.     0.003   160.09   2.141E+00   
 TH-229     210.03        38.        -7.    -0.004   135.96  -3.971E+00   
 TH-227     236.51       111.       -26.    -0.015    60.35  -4.096E+00   
 RA-224     240.56       155.       -27.    -0.015    68.87  -1.274E+01   
 EU-152     244.32        56.        -9.    -0.005   125.71  -2.280E+00   
 TH-227     255.56        36.        -5.    -0.003   189.28  -1.344E+00   
 Cd-113m    265.49        20.         3.     0.002   213.63   1.054E+03   
 Hg-203     279.68        31.        -3.    -0.002   267.08  -8.029E-02   
 Ir-192     295.22        29.        39.     0.022    25.41   2.914E+00   
 PA-231     301.03        30.         4.     0.002   205.79   3.606E+00   
 PA-233     300.91        30.         4.     0.002   207.99   1.418E+00   
 Ba-140     305.05        35.        -1.    -0.001   722.07  -6.240E-01   
 BI-210M    305.05        35.        -1.    -0.001   720.42  -9.583E-02   
 Ir-192     308.29        33.        -2.    -0.001   346.48  -1.738E-01   
 CR-51      319.96        29.         4.     0.002   185.95   1.011E+00   
 La-140     329.11        33.        -4.    -0.002   206.46  -4.855E-01   
 AC-228     338.09        27.        20.     0.011    43.25   4.092E+00   
 Cs-136     339.66        51.        -8.    -0.005   124.87  -4.462E-01   
 HF-181     344.31        19.        -1.    -0.001   545.07  -1.912E-01   
 BA-133     384.29        24.        -3.    -0.002   219.11  -9.958E-01   
 SN-113     390.88        25.        -2.    -0.001   310.90  -1.007E-01   
 SB-125     428.50        17.         5.     0.003   116.17   5.397E-01   
 AG-108M    432.40        19.        -4.    -0.002   152.54  -1.382E-01   
 pm-146     454.41        18.        -1.     0.000   964.11  -2.949E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     476.49        22.        -4.    -0.002   175.59  -2.965E-01   
 BE-7       476.56        18.        -3.    -0.002   180.31  -1.040E+00   
 La-140     487.19        17.         2.     0.001   245.88   1.733E-01   
 RU-103     497.61        26.        -5.    -0.003   158.78  -1.709E-01   
 RH-106     510.62        23.        40.     0.022    23.03   6.691E+00   
 Nd-147     529.08        20.        -4.    -0.002   158.76  -1.109E+00   
 Ba-140     538.21        14.         5.     0.003   107.41   7.674E-01   
 CS-134     562.42        14.         3.     0.002   182.65   1.295E+00   
 CS-134     568.90        18.        -1.     0.000   868.24  -1.650E-01   
 PA-234     569.57        20.        -1.    -0.001   569.34  -4.900E-01   
 BI-207     569.45        20.        -1.     0.000   775.63  -3.034E-02   
 SB-124     602.76        17.        -5.    -0.003   136.51  -1.729E-01   
 CS-134     604.97        23.        -4.    -0.002   166.64  -1.628E-01   
 RU-103     609.51        23.        52.     0.029    19.11   3.417E+01   
 AG-108M    612.30        31.        -8.    -0.005   100.71  -3.557E-01   
 RH-106     618.39        10.         1.     0.000   737.56   2.437E-01   
 SB-125     635.99        12.         4.     0.002   119.91   1.517E+00   
 NB-94      703.35        13.         4.     0.002   138.44   1.683E-01   
 AG-108M    723.59        21.        -4.    -0.002   166.69  -1.950E-01   
 EU-154     723.66        20.        -4.    -0.002   178.19  -7.942E-01   
 ZR-95      723.80        20.        -4.    -0.002   185.70  -3.472E-01   
 BI-212     727.25        20.         2.     0.001   401.35   9.121E-01   
 pm-146     734.80        15.        -4.    -0.002   164.04  -6.838E-01   
 pm-146     745.15         9.         2.     0.001   235.33   2.506E-01   
 ZR-95      756.05        21.        -3.    -0.002   192.45  -2.848E-01   
 AG-110M    763.36        20.        -2.    -0.001   340.45  -3.786E-01   
 PA-234M    766.42        20.        -5.    -0.003   157.13  -6.919E+01  P
 CO-58      810.80        11.         2.     0.001   234.59   9.931E-02   
 MN-54      836.08         9.         6.     0.003    85.24   2.674E-01   
 Co-56      848.20        12.        -2.    -0.001   228.69  -1.069E-01   
 NB-94      871.58        15.        -3.    -0.002   205.75  -1.379E-01   
 EU-154     873.10        11.        -1.    -0.001   458.10  -4.306E-01   
 AG-110M    884.11        12.         4.     0.002   139.75   2.583E-01   
 Sc-46      889.84        21.        -4.    -0.002   153.75  -2.210E-01   
 y-88       898.19        16.         1.     0.000   845.62   3.676E-02   
 AC-228     911.47        16.        12.     0.006    57.28   2.051E+00   
 EU-152     966.13        29.        -6.    -0.003   135.06  -2.178E+00   
 AC-228     968.65        15.         9.     0.005    71.99   2.689E+00   
 Cs-136    1048.02        15.        -3.    -0.002   200.97  -2.044E-01   
 RH-106    1046.99         3.         1.     0.000   397.92   2.306E+00   
 FE-59     1100.33        14.        -2.    -0.001   220.71  -2.586E-01   
 EU-152    1112.10        13.         6.     0.003    96.86   2.540E+00   
 ZN-65     1116.57        32.        -6.    -0.004   129.44  -7.648E-01   
 Sc-46     1120.75        12.        10.     0.006    58.28   6.047E-01   
 Co-56     1238.46        19.         3.     0.002   210.91   2.951E-01   
 NA-22     1275.44        12.         2.     0.001   247.54   1.364E-01   
 EU-154    1275.44        12.         2.     0.001   247.89   3.870E-01   
 AG-110M   1384.80        11.        -1.     0.000   556.54  -2.518E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1407.76         7.        -2.    -0.001   224.86  -6.003E-01   
 La-140    1595.37         8.        -1.     0.000   609.45  -5.640E-02   
 Co-56     1771.19         8.        -2.    -0.001   192.51  -1.194E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.0396E+00   -1.0396E+00    1.803E+02%                6.71E+00
 NA-22  #A    1.3643E-01    1.3643E-01    2.475E+02%                1.25E+00
 K-40         1.2981E+02    1.2981E+02    7.384E+00%                8.95E+00
 Sc-46  #A    1.9182E-01    1.9182E-01    5.828E+01%                1.20E+00
 CR-51  #A    1.0109E+00    1.0109E+00    1.860E+02%                6.63E+00
 MN-54  #A    2.6745E-01    2.6745E-01    8.524E+01%                7.82E-01
 FE-59  #A   -2.5860E-01   -2.5860E-01    2.207E+02%                2.08E+00
 Co-56  #A    5.3103E-02    5.3103E-02    1.555E+02%                9.01E-01
 CO-57  #A    1.1243E-02    1.1243E-02    2.803E+02%                6.03E-01
 CO-58  #A    9.9310E-02    9.9310E-02    2.346E+02%                8.62E-01
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.39E+00
 ZN-65  #A   -7.6478E-01   -7.6478E-01    1.294E+02%                3.43E+00
 NB-94  #A    1.6832E-01    1.6832E-01    1.384E+02%                8.31E-01
 ZR-95  #A   -2.8483E-01   -2.8483E-01    1.924E+02%                1.96E+00
 NB-95  #A   -7.0115E-03   -7.0115E-03    2.947E+03%                8.00E-01
 RU-103 #A   -1.7089E-01   -1.7089E-01    1.588E+02%                9.53E-01
 RH-106 #A    5.2372E-01    5.2372E-01    3.979E+02%                6.89E+00
 AG-108M#A   -1.3817E-01   -1.3817E-01    1.525E+02%                7.47E-01
 AG-110M#A    2.5831E-01    2.5831E-01    1.397E+02%                1.29E+00
 SN-113 #A   -1.0065E-01   -1.0065E-01    3.109E+02%                1.12E+00
 SB-124 #A   -1.7289E-01   -1.7289E-01    1.365E+02%                8.34E-01
 SB-125 #A    8.0992E-01    8.0992E-01    8.348E+01%                2.19E+00
 I-131  #A    4.2086E-03    4.2086E-03    5.151E+03%                8.00E-01
 Gd-153 #A   -3.0157E-01   -3.0157E-01    1.923E+02%                1.99E+00
 Ga-68  #A    4.2001E-01    4.2094E-01    2.506E+03%                4.02E+01
 Tc-99m #A   -2.1063E-02   -2.1072E-02    9.656E+02%                7.11E-01
 BA-133 #A    2.1202E-02    2.1202E-02    1.531E+03%                1.18E+00
 CS-134 #A   -4.7936E-02   -4.7936E-02    1.236E+02%                9.60E-01
 CS-137 #A    6.2347E-03    6.2347E-03    3.218E+03%                7.87E-01
 CE-139 #A   -1.9876E-01   -1.9876E-01    1.056E+02%                7.13E-01
 Ba-140 #A    1.4957E+00    1.4958E+00    5.661E+01%                2.87E+00
 La-140 #A    1.7794E-02    1.7794E-02    2.459E+02%                1.33E+00
 CE-141 #A    1.0021E-02    1.0021E-02    2.839E+03%                1.02E+00
 CE-144 #A   -1.2843E+00   -1.2843E+00    1.068E+02%                4.66E+00
 PM-144 #A   -1.3893E-02   -1.3893E-02    1.368E+03%                7.36E-01
 EU-152 #A    9.0751E-01    9.0751E-01    9.686E+01%                2.50E+00
 EU-154 #A    1.7559E-01    1.7559E-01    2.479E+02%                7.45E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:51 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140350.An1            
                                                                                 
 EU-155 #A    2.6767E-02    2.6767E-02    2.956E+03%                2.77E+00
 HF-181 #A    1.4694E-03    1.4694E-03    1.407E+04%                7.88E-01
 Ta-182  A    1.4045E+00    1.4045E+00    6.872E+01%                3.60E+00
 Hg-203 #A   -8.0291E-02   -8.0291E-02    2.671E+02%                7.62E-01
 TL-208       1.8346E+00    1.8346E+00    2.101E+01%                8.48E-01
 pm-146 #A    2.5061E-01    2.5061E-01    2.353E+02%                2.20E+00
 y-88   #A    3.6760E-02    3.6760E-02    8.456E+02%                1.16E+00
 Cd-113m#A    1.0541E+03    1.0541E+03    2.136E+02%                8.09E+03
 Cd-109 #A   -3.4669E+00   -3.4669E+00    1.528E+02%                1.80E+01
 PB-210  A    1.0639E+01    1.0639E+01    6.908E+01%                2.51E+01
 PB-212       4.1747E+00    4.1747E+00    1.932E+01%                1.78E+00
 PB-214 #     4.7623E+00    4.7623E+00    1.609E+01%                1.62E+00
 BI-207 #A   -3.0342E-02   -3.0342E-02    7.756E+02%                8.68E-01
 BI-212 #A    9.1208E-01    9.1208E-01    4.013E+02%                1.34E+01
 BI-214       6.0056E+00    6.0056E+00    1.398E+01%                1.65E+00
 BI-210M#A   -1.3982E-02   -1.3982E-02    2.169E+03%                1.11E+00
 RA-224 #A   -1.2738E+01   -1.2738E+01    6.887E+01%                2.90E+01
 AC-228 #A    2.6607E+00    2.6607E+00    3.389E+01%                3.80E+00
 TH-227 #A   -4.0958E+00   -4.0958E+00    6.035E+01%                8.13E+00
 TH-229 #A   -1.7439E+00   -1.7439E+00    2.080E+02%                1.27E+01
 TH-234  A    6.2087E+00    6.2087E+00    4.102E+01%                2.39E+01
 PA-231 #A    1.4276E+00    1.4276E+00    2.058E+02%                2.55E+01
 PA-233 #A    2.0648E-01    2.0648E-01    2.080E+02%                1.84E+00
 PA-234 #A    7.6651E-01    7.6651E-01    9.711E+01%                2.53E+00
 PA-234M#A   -4.0758E+01   -4.0758E+01    1.027E+03%                1.41E+02
 U-235  #A    2.4361E+00    2.4361E+00    6.398E+01%                4.13E+00
 AM-241 #A    4.5991E-01    4.5991E-01    1.387E+02%                2.18E+00
 Np-237 #A   -1.2172E-02   -1.2172E-02    1.106E+04%                4.72E+00
 Ir-192 #C    7.4846E-01    7.4847E-01    2.541E+01%                7.31E-01
 Cs-136 #A    4.1785E-03    4.1786E-03    6.811E+03%                1.06E+00
 Np-239 #A   -6.8677E-02   -6.8680E-02    1.014E+03%                2.44E+00
 Nd-147 #A   -1.1095E+00   -1.1095E+00    1.588E+02%                6.24E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     1.466E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 1.4658707E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140320
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-10-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-10-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:42        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:42:57     Real Time: 1806   sec
        Analysis Time: 2/10/2014 03:13        Dead Time: 0.32   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.747E-01          245.3     1.409E+00    1.410E+00    5.206E+00
NA-22      1.360E-01          268.3     3.649E-01    3.649E-01    1.331E+00
K-40       1.318E+02            7.2     9.456E+00    1.161E+01    1.176E+01
Sc-46      3.779E-01           36.7     1.385E-01    1.399E-01    9.856E-01
CR-51     -5.327E-01          303.9     1.619E+00    1.619E+00    5.810E+00
MN-54      1.061E-01          211.7     2.247E-01    2.248E-01    8.252E-01
FE-59      2.251E-01          165.7     3.730E-01    3.732E-01    1.940E+00
Co-56      3.199E-01           68.8     2.201E-01    2.207E-01    7.483E-01
CO-57      2.001E-02          897.1     1.795E-01    1.795E-01    6.282E-01
CO-58      1.809E-03        13100.0     2.369E-01    2.369E-01    8.981E-01
CO-60     -1.938E-01          163.6     3.170E-01    3.171E-01    1.151E+00
ZN-65      0.000E+00         1000.0     1.550E-01    1.550E-01    5.631E+00
NB-94     -5.192E-03          111.4     5.782E-03    5.788E-03    8.620E-01
ZR-95      1.587E-01          213.8     3.393E-01    3.394E-01    1.616E+00
NB-95      1.407E-02         1853.0     2.606E-01    2.606E-01    9.677E-01
RU-103    -2.107E-02          976.3     2.057E-01    2.057E-01    7.617E-01
RH-106     0.000E+00          707.1     5.054E-01    5.054E-01    1.088E+01
AG-108M    1.368E-02          887.7     1.214E-01    1.214E-01    6.490E-01
AG-110M    1.473E-01          208.6     3.073E-01    3.074E-01    1.421E+00
SN-113     1.575E-01          187.6     2.954E-01    2.955E-01    1.045E+00
SB-124     8.251E-02          247.6     2.043E-01    2.044E-01    7.449E-01
SB-125     7.055E-01           62.9     4.437E-01    4.452E-01    2.370E+00
I-131     -1.657E-02         1267.0     2.100E-01    2.100E-01    7.679E-01
Gd-153     5.284E-01           81.7     4.318E-01    4.330E-01    1.449E+00
Ga-68      0.000E+00         1000.0     3.303E+00    3.303E+00    1.414E+01
Tc-99m     1.281E-01          132.5     1.697E-01    1.699E-01    5.810E-01
BA-133    -1.263E-01          149.7     1.890E-01    1.891E-01    1.123E+00
CS-134    -2.111E-02           95.2     2.009E-02    2.012E-02    8.977E-01
CS-137    -1.390E-01          196.2     2.726E-01    2.727E-01    9.792E-01
CE-139     2.117E-01           80.4     1.703E-01    1.715E-01    5.714E-01
Ba-140     5.164E-01          180.5     9.322E-01    9.326E-01    2.739E+00
La-140     2.294E-01          133.7     3.068E-01    3.070E-01    1.213E+00
CE-141    -1.415E-01          219.7     3.107E-01    3.108E-01    1.077E+00
CE-144     1.597E-01          707.1     1.129E+00    1.129E+00    4.004E+00
PM-144     5.160E-02          182.4     9.411E-02    9.415E-02    8.805E-01
EU-152     4.675E-01          125.3     5.859E-01    5.864E-01    2.337E+00
EU-154     1.465E-01          174.7     2.560E-01    2.561E-01    7.645E+00
EU-155     8.440E-01           45.9     3.869E-01    3.897E-01    2.115E+00
HF-181     9.293E-02          106.8     9.927E-02    9.939E-02    8.797E-01
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Ta-182     1.122E+00          109.2     1.225E+00    1.226E+00    4.221E+00
Hg-203    -5.849E-02          350.5     2.050E-01    2.050E-01    7.302E-01
TL-208     1.996E+00           15.6     3.105E-01    3.273E-01    6.131E-01
pm-146     3.110E-03        26690.0     8.302E-01    8.302E-01    3.059E+00
y-88       6.606E-02          407.0     2.688E-01    2.689E-01    1.001E+00
Cd-113m   -1.725E+02         1425.0     2.458E+03    2.458E+03    8.928E+03
Cd-109     6.325E+00           71.6     4.531E+00    4.545E+00    1.505E+01
PB-210     1.201E+01           66.4     7.981E+00    8.012E+00    2.402E+01
PB-212     5.530E+00           15.6     8.651E-01    9.361E-01    1.858E+00
PB-214     6.878E+00           11.1     7.630E-01    8.426E-01    1.691E+00
BI-207    -3.194E-02          713.6     2.279E-01    2.279E-01    8.354E-01
BI-212     2.158E+00          136.4     2.944E+00    2.946E+00    1.047E+01
BI-214     6.745E+00           11.4     7.685E-01    8.447E-01    1.497E+00
BI-210M    1.106E-01          264.4     2.924E-01    2.925E-01    1.115E+00
RA-224    -1.239E+01           70.2     8.691E+00    8.727E+00    2.878E+01
AC-228     6.998E+00           17.3     1.211E+00    1.262E+00    2.174E+00
TH-227    -1.881E+00          103.4     1.945E+00    1.949E+00    6.567E+00
TH-229    -7.379E-01          187.1     1.381E+00    1.382E+00    1.312E+01
TH-234     2.467E+00           76.1     1.876E+00    1.881E+00    2.447E+01
PA-231     0.000E+00         1000.0     4.011E+00    4.011E+00    2.513E+01
PA-233    -3.116E-01          169.2     5.274E-01    5.277E-01    1.841E+00
PA-234     1.254E+00           76.0     9.532E-01    9.554E-01    2.299E+00
PA-234M    2.065E+01          141.4     2.920E+01    2.922E+01    1.082E+02
U-235      2.340E+00           48.6     1.137E+00    1.143E+00    4.009E+00
AM-241     3.725E-01          165.3     6.157E-01    6.160E-01    2.114E+00
Np-237     2.165E+00           56.8     1.230E+00    1.236E+00    4.024E+00
Ir-192     1.184E+00           16.0     1.891E-01    2.017E-01    6.713E-01
Cs-136     2.124E-02         1031.0     2.189E-01    2.189E-01    8.326E-01
Np-239    -2.305E-02         2482.0     5.722E-01    5.722E-01    2.030E+00
Nd-147     7.739E-01          226.7     1.755E+00    1.755E+00    6.261E+00
-----------------------------------------------------------------------------
Total      2.194E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-10-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140320.An1

 Acquisition information
        Start time:                 2/10/2014 2:42:57 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:42:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:09 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1537

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.93       20.  28.15   0.53  2.190E-02    46.54   4.250    PBC<MDA PB210 
    61.05        7. 165.30   0.91  3.100E-02    59.54  35.900    PBC<MDA AM241 
    63.13       -1.  85.94   0.92  3.320E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    77.12       93.  17.99   0.89  3.952E-02
    86.49       22.  56.82   0.94  4.228E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.237E-01 EU155 
    87.20       34.  45.85   0.94  4.229E-02    86.54  30.700    PBC<MDA EU155 
    88.04       18.  71.64   0.94  4.263E-02    88.04   3.790    PBC<MDA Cd109 
    92.67       54.  25.43   0.94  4.362E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.239E+01 AC228 
                                                92.59   5.584  5.128E+00 TH234 
    92.70       19.  28.84   0.94  4.349E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    98.41       13.  81.73   0.95  4.419E-02    97.50  30.000    PBC<MDA Gd153 
   103.39        5. 212.04   0.95  4.473E-02   103.70  24.000    PBC<MDA Np239 
                                               103.70  24.000  2.468E-01 Np239 
   120.19        8. 125.32   0.97  4.466E-02   121.78  28.580    PBC<MDA EU152 
   122.06        1. 897.09   0.97  4.465E-02   122.06  85.600    PBC<MDA CO57  
   125.57        3. 332.85   0.97  4.458E-02   123.10  40.790    PBC<MDA EU154 
   131.93       13.  76.04   0.98  4.390E-02   131.29  18.000    PBC<MDA PA234 
   133.27        8. 124.12   0.98  4.372E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  8.715E-01 CE144 
                                               133.02  43.300  2.229E-01 HF181 
   133.54        1. 707.06   0.98  4.366E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.597E-01 CE144 
   140.38        9. 132.49   0.99  4.283E-02   140.51  89.300    PBC<MDA Tc99m 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   144.26       14.  71.51   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
   165.87       12.  80.43   1.01  3.965E-02   165.85  79.900    PBC<MDA CE139 
   204.20       12.  65.78   1.05  3.439E-02   205.33   5.010    PBC<MDA U235  
   210.99        2. 462.37   1.05  3.377E-02   210.85   2.990    PBC<MDA TH229 
   238.48      149.  14.02   1.06  3.106E-02   238.63  43.300  5.530E+00 PB212 
   256.50        3. 337.22   1.09  2.957E-02   256.24   7.000    PBC<MDA TH227 
                                               256.24   7.000  6.722E-01 TH227 
   268.31        2. 429.99   1.10  2.883E-02   265.83  50.000    PBC<MDA BI210M
   278.38        1. 684.40   1.11  2.800E-02   277.28   6.310    PBC<MDA TL208 
   295.22       61.  15.97   1.13  2.676E-02   295.09  19.300  5.540E+00 PB214 
                                               295.95  30.160  4.195E+00 Ir192 
                                               295.95  30.160  4.195E+00 Ir192 
   295.30       65.  15.96   1.15  2.681E-02   295.09  19.300  6.961E+00 PB214 
                                               295.95  30.160  4.463E+00 Ir192 
   301.86        2. 426.70   1.13  2.633E-02   302.85  18.330    PBC<MDA BA133 
                                               302.65   2.880  1.117E+00 PA231 
   305.07        2. 307.62   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.789E-01 BI210M
   305.07        2. 307.65   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.789E-01 BI210M
   315.99        6. 137.12   1.15  2.553E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.404E-01 Ir192 
   337.91       33.  28.57   0.67  2.436E-02   338.32  12.010  6.204E+00 AC228 
   343.75        2. 317.19   1.17  2.406E-02   344.29  26.500    PBC<MDA EU152 
   346.18        5. 155.54   1.17  2.398E-02   345.83  15.070    PBC<MDA HF181 
                                               345.83  15.070  7.352E-01 HF181 
   351.89      122.  11.29   1.22  2.369E-02   351.93  37.600  6.836E+00 PB214 
   383.93        4. 213.67   1.21  2.227E-02   383.84   8.940    PBC<MDA BA133 
   392.20        4. 187.58   1.21  2.195E-02   391.69  64.000    PBC<MDA SN113 
   461.94       10.  62.90   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
   477.52        2. 245.26   1.29  1.902E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  5.746E-01 BE7   
   477.76        2. 299.08   1.29  1.904E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  4.837E-01 BE7   
   510.79       51.  20.45   1.32  1.808E-02   511.86  20.000  7.870E+00 RH106 
                                               511.86  20.000  7.870E+00 RH106 
   530.92        3. 226.74   1.34  1.760E-02   531.00  13.000    PBC<MDA Nd147 
   537.29        3. 188.93   1.34  1.745E-02   537.26  24.390    PBC<MDA Ba140 
   583.21       48.  13.48   0.83  1.643E-02   583.02  84.500  1.908E+00 TL208 
   602.99        2. 247.62   1.40  1.603E-02   602.73  98.260    PBC<MDA SB124 
   609.34       81.  12.20   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.951E+01 RU103 
                                               610.30   5.750  4.951E+01 RU103 
   609.37       89.   9.90   0.75  1.590E-02   609.31  46.090  6.721E+00 BI214 
                                               610.30   5.750  5.394E+01 RU103 
   617.82        3. 182.39   1.41  1.573E-02   618.06  99.100    PBC<MDA PM144 
   722.61        1. 887.70   1.50  1.398E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  1.438E-01 EU154 
   723.78        2. 299.74   1.50  1.397E-02   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  1.761E-01 ZR95  
   726.63        4. 136.44   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   756.76        2. 304.92   1.53  1.351E-02   756.73  54.460    PBC<MDA ZR95  
   764.11        3. 208.56   1.54  1.341E-02   763.94  22.280    PBC<MDA AG110M
   766.32        1. 435.90   1.54  1.338E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.892E+01 PA234M
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   785.83        6. 100.38   1.56  1.313E-02   785.42   1.280    PBC<MDA BI212 
   797.30        4. 139.04   1.57  1.300E-02   795.87  85.530    PBC<MDA CS134 
   815.75        1. 747.91   1.58  1.276E-02   815.77  23.280    PBC<MDA La140 
   835.18        2. 211.72   1.60  1.254E-02   834.85  99.980    PBC<MDA MN54  
   859.92        7.  75.02   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   870.69        3. 158.16   1.63  1.213E-02   871.10  99.890    PBC<MDA NB94  
   883.17        4. 139.51   1.64  1.201E-02   883.24   9.600    PBC<MDA PA234 
   898.06        1. 406.96   1.65  1.185E-02   898.04  93.700    PBC<MDA y88   
   910.99       45.  19.53   1.14  1.172E-02   911.07  29.000  7.326E+00 AC228 
   945.85        1. 409.54   1.69  1.139E-02   946.02  13.400    PBC<MDA PA234 
   964.00        3. 280.75   1.71  1.122E-02   964.11  14.605    PBC<MDA EU152 
   969.19       13.  56.96   1.71  1.118E-02   968.97  17.460    PBC<MDA AC228 
  1002.43        3. 141.37   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1099.84        3. 165.73   1.82  1.013E-02  1099.25  56.500    PBC<MDA FE59  
  1112.85        2. 250.96   1.83  1.004E-02  1112.07  13.644    PBC<MDA EU152 
  1120.11       15.  36.65   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.617E-01 Sc46  
                                              1120.55  99.987  8.617E-01 Sc46  
  1120.21       19.  27.80   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1121.22        7. 109.16   1.84  9.978E-03  1121.30  34.900    PBC<MDA Ta182 
  1237.93        9.  68.81   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1275.15        3. 216.21   1.96  9.021E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.620E-01 EU154 
  1275.69        2. 268.31   1.96  9.021E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.862E-01 EU154 
  1291.33        1. 895.35   1.97  8.926E-03  1291.60  43.200    PBC<MDA FE59  
  1384.91        1. 624.74   2.05  8.448E-03  1384.30  24.290    PBC<MDA AG110M
  1460.44      205.   6.80   1.74  8.093E-03  1460.83  10.670  1.318E+02 K40   
  1595.47        3. 133.73   2.21  7.537E-03  1596.21  95.400    PBC<MDA La140 
  1764.35        6.  38.17   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.07    77.12        66.        93. 2.353E+03   17.99   0.889  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.37    46.93        65.        20.     0.011    28.15   0.527s
 AM-241    243.81    61.05        72.         7.     0.004   165.30   0.913s
 Np-237    345.53    86.49        64.        22.     0.012    56.82   0.938D
 EU-155    348.38    87.20       103.        34.     0.019    45.85   0.938s
 Cd-109    351.72    88.04        78.        18.     0.010    71.64   0.939D
 Nd-147    363.38    90.96       156.       -25.    -0.014    72.29   0.942s
 TH-234    370.34    92.70       114.        19.     0.011    28.84   0.943s
 AC-228    370.24    92.67        68.        54.     0.030    25.43   0.944s
 Gd-153    393.20    98.41        47.        13.     0.007    81.73   0.948s
 Np-239    397.54    99.50        83.        -3.    -0.001   481.70   0.950s
 Np-239    413.11   103.39        49.         5.     0.003   212.04   0.954s
 EU-152    480.27   120.19        42.         8.     0.004   125.32   0.970s
 CO-57     487.73   122.06        76.         1.     0.001   897.09   0.970s
 EU-154    501.77   125.57        33.         3.     0.001   332.85   0.971s
 PA-234    527.18   131.93        41.        13.     0.007    76.04   0.979s
 HF-181    532.53   133.27        41.         8.     0.004   124.12   0.980s
 CE-144    533.62   133.54        48.         1.     0.001   707.06   0.981s
 HF-181    546.58   136.78        54.        -7.    -0.004   156.81   0.983s
 CO-57     546.53   136.77        54.        -7.    -0.004   158.29   0.984s
 Tc-99m    560.99   140.38        60.         9.     0.005   132.49   0.987s
 U-235     576.49   144.26        44.        14.     0.008    71.51   0.990s
 CE-141    583.64   146.05        62.        -5.    -0.003   219.66   0.992s
 Ba-140    649.85   162.61        75.       -15.    -0.008    85.83   1.008s
 U-235     649.92   162.63        62.       -15.    -0.008    78.55   1.008s
 CE-139    662.88   165.87        41.        12.     0.007    80.43   1.011s
 TH-229    769.20   192.46        55.        -6.    -0.003   187.09   1.036s
 U-235     816.11   204.20        24.        12.     0.007    65.78   1.047s
 TH-229    843.28   210.99        46.         2.     0.001   462.37   1.052s
 TH-227    940.73   235.36        84.       -13.    -0.007   103.41   1.074s
 PB-212    953.20   238.48        82.       134.     0.074    14.02   1.055 
 RA-224    960.05   240.20       182.       -28.    -0.016    70.15   1.079s
 PB-214    964.81   241.39       109.       -14.    -0.008   177.88   1.080s
 EU-152    973.17   243.48        59.       -14.    -0.008    81.38   1.082s
 TH-227   1025.22   256.50        34.         3.     0.001   337.22   1.093s
 BI-210M  1072.44   268.31        32.         2.     0.001   429.99   1.101s
 TL-208   1112.74   278.38        29.         1.     0.001   684.40   1.112s
 Hg-203   1115.71   279.13        34.        -2.    -0.001   350.48   1.113s
 PB-214   1180.36   295.30        25.        65.     0.036    15.96   1.147 
 Ir-192   1180.05   295.22        17.        61.     0.034    15.97   1.129s
 PB-212   1201.41   300.56        28.        -2.    -0.001   351.87   1.132s
 PA-231   1201.30   300.53        27.        -2.    -0.001   380.14   1.132s
 PA-233   1201.04   300.47        29.        -3.    -0.002   244.29   1.132s
 BA-133   1206.60   301.86        20.         2.     0.001   426.70   1.135s
 Ba-140   1219.46   305.07        25.         2.     0.001   307.62   1.137s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1219.46   305.07        25.         2.     0.001   307.65   1.137s
 Ir-192   1230.85   307.92        29.        -3.    -0.002   289.89   1.140s
 PA-233   1247.49   312.08        36.        -5.    -0.003   169.24   1.143s
 Ir-192   1263.10   315.99        27.         6.     0.003   137.12   1.147s
 CR-51    1282.81   320.92        26.        -2.    -0.001   303.85   1.150s
 AC-228   1350.78   337.91        16.        33.     0.018    28.57   0.669s
 EU-152   1374.10   343.75        27.         2.     0.001   317.19   1.172 
 HF-181   1383.81   346.18        25.         5.     0.003   155.54   1.173s
 PB-214   1406.65   351.89        27.       110.     0.061    11.29   1.223s
 BA-133   1427.68   357.15        33.        -6.    -0.003   149.67   1.182s
 BA-133   1534.78   383.93        28.         4.     0.002   213.67   1.207s
 SN-113   1567.84   392.20        26.         4.     0.002   187.58   1.214s
 pm-146   1815.22   454.06        13.        -1.     0.000   894.83   1.269s
 SB-125   1846.73   461.94        14.        10.     0.005    62.90   1.278s
 PM-144   1910.00   477.76        13.         2.     0.001   299.08   1.290s
 BE-7     1909.04   477.52        12.         2.     0.001   245.26   1.290s
 HF-181   1927.46   482.12        21.        -3.    -0.001   251.24   1.294s
 RU-103   1991.66   498.18        19.        -1.     0.000   976.27   1.307s
 RH-106   2042.12   510.79        29.        51.     0.028    20.45   1.320s
 Nd-147   2122.60   530.92        25.         3.     0.002   226.74   1.337s
 Ba-140   2148.08   537.29        15.         3.     0.002   188.93   1.343s
 CS-134   2252.62   563.43        21.        -6.    -0.003   119.80   1.365s
 CS-134   2272.45   568.38        20.        -1.    -0.001   608.69   1.371s
 BI-207   2281.12   570.55        22.        -1.    -0.001   713.58   1.371s
 TL-208   2331.76   583.21         7.        48.     0.026    13.48   0.825s
 SB-124   2410.88   602.99        16.         2.     0.001   247.62   1.400s
 CS-134   2427.18   607.07        23.        -6.    -0.003   129.93   1.401s
 BI-214   2436.36   609.37        13.        89.     0.049     9.90   0.750s
 RU-103   2436.26   609.34         9.        81.     0.045    12.20   1.406s
 AG-108M  2451.96   613.27        24.        -6.    -0.003   129.53   1.410s
 PM-144   2470.18   617.82        17.         3.     0.002   182.39   1.413s
 SB-125   2545.60   636.68        26.        -1.     0.000   814.61   1.428s
 CS-137   2645.18   661.57        18.        -3.    -0.002   196.16   1.451s
 PM-144   2784.80   696.48        18.        -1.    -0.001   513.67   1.481s
 NB-94    2801.16   700.57        17.        -4.    -0.002   156.82   1.486s
 AG-108M  2889.33   722.61        21.         1.     0.000   887.70   1.503s
 ZR-95    2894.00   723.78        16.         2.     0.001   299.74   1.504s
 BI-212   2905.42   726.63        13.         4.     0.002   136.44   1.507s
 ZR-95    3025.94   756.76        16.         2.     0.001   304.92   1.532s
 AG-110M  3055.32   764.11        18.         3.     0.002   208.56   1.538s
 PA-234M  3064.19   766.32        16.         1.     0.001   435.90   1.540s
 EU-152   3114.10   778.80        17.        -3.    -0.002   188.98   1.551s
 BI-212   3142.23   785.83        15.         6.     0.003   100.38   1.556s
 CS-134   3188.09   797.30        11.         4.     0.002   139.04   1.565s
 CS-134   3200.70   800.45        18.        -4.    -0.002   161.19   1.570s
 La-140   3261.93   815.75        16.         1.     0.000   747.91   1.582s
 MN-54    3339.64   835.18        12.         2.     0.001   211.72   1.598s
 TL-208   3438.62   859.92        11.         7.     0.004    75.02   1.620s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94    3481.73   870.69        10.         3.     0.002   158.16   1.629s
 EU-154   3492.56   873.40        14.        -2.    -0.001   274.53   1.630s
 PA-234   3524.41   881.36        19.        -2.    -0.001   265.41   1.637s
 PA-234   3531.65   883.17        13.         4.     0.002   139.51   1.639s
 Sc-46    3555.19   889.06        16.        -2.    -0.001   255.12   1.644s
 y-88     3591.20   898.06        14.         1.     0.001   406.96   1.651s
 AC-228   3642.96   910.99         5.        45.     0.025    19.53   1.142s
 PA-234   3782.43   945.85         7.         1.     0.001   409.54   1.691s
 EU-152   3855.04   964.00        25.         3.     0.001   280.75   1.706s
 AC-228   3875.79   969.19        20.        13.     0.007    56.96   1.710s
 EU-154   3983.32   996.06        18.        -1.    -0.001   423.19   1.733s
 PA-234M  4008.79  1002.43        10.         3.     0.002   141.37   1.737s
 Co-56    4149.87  1037.69        16.        -5.    -0.003   127.97   1.767s
 FE-59    4398.55  1099.84        14.         3.     0.002   165.73   1.817s
 EU-152   4450.61  1112.85        12.         2.     0.001   250.96   1.828s
 BI-214   4480.38  1120.29        14.        19.     0.010    27.80   1.834D
 Sc-46    4479.69  1120.11         8.        15.     0.009    36.65   1.835s
 Ta-182   4484.44  1121.30        26.         7.     0.004   109.16   1.835D
 Ta-182   4757.67  1189.58        18.        -2.    -0.001   294.11   1.890s
 Co-56    4951.19  1237.93        14.         9.     0.005    68.81   1.929s
 NA-22    5102.29  1275.69        16.         2.     0.001   268.31   1.958s
 EU-154   5100.12  1275.15        15.         3.     0.001   216.21   1.958s
 FE-59    5164.90  1291.33        17.         1.     0.000   895.35   1.972s
 CO-60    5330.59  1332.73        11.        -3.    -0.002   163.57   2.004s
 AG-110M  5539.44  1384.91        12.         1.     0.000   624.74   2.045s
 EU-152   5633.18  1408.33        12.        -3.    -0.002   176.18   2.064s
 K-40     5841.79  1460.44        11.       205.     0.114     6.80   1.736 
 La-140   6382.33  1595.47         8.         3.     0.002   133.73   2.209s
 BI-214   7058.47  1764.35         9.         6.     0.003    38.17   2.336s
 Co-56    7078.81  1769.43        13.        -4.    -0.002   132.72   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.7465E-01                                      5.31E+01             
                           477.60 5.746E-01 &(  5.206E+00 2.45E+02 1.05E+01 G  
 
NA-22    C   1.3599E-01                                      9.50E+02             
                          1274.53 1.360E-01 ?(  1.331E+00 2.68E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.3179E+02                                      4.66E+11             
                          1460.83 1.318E+02  (P 1.176E+01 6.80E+00 1.07E+01 G  
 
Sc-46    F   3.7789E-01                                      8.38E+01             
                           889.28-1.059E-01 ?(  9.856E-01 2.55E+02 1.00E+02 G  
                          1120.55 8.617E-01 ?(  9.007E-01 3.67E+01 1.00E+02 G  
 
CR-51    F  -5.3268E-01                                      2.77E+01             
                           320.08-5.327E-01 ?(  5.810E+00 3.04E+02 9.94E+00 G  
 
MN-54    C   1.0613E-01                                      3.12E+02             
                           834.85 1.061E-01 ?(  8.252E-01 2.12E+02 1.00E+02 G  
 
FE-59    F   2.2507E-01                                      4.45E+01             
                          1099.25 3.253E-01 ?(  1.940E+00 1.66E+02 5.65E+01 G  
                          1291.60 9.396E-02 ?(  3.136E+00 8.95E+02 4.32E+01 G  
 
Co-56    C   3.1991E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  7.483E-01 1.00E+03 9.99E+01 G  
                          1238.28 8.038E-01 &(  1.836E+00 6.88E+01 6.61E+01 G  
                          1037.84-1.747E+00 +   7.879E+00 1.28E+02 1.41E+01 G  
                          1771.35-2.117E+00 +   9.994E+00 1.33E+02 1.55E+01  A 
 
CO-57    C   2.0011E-02                                      2.72E+02             
                           122.06 2.001E-02 ?(  6.282E-01 8.97E+02 8.56E+01 G  
                           136.47-8.090E-01 +   4.418E+00 1.58E+02 1.07E+01 G  
 
CO-58    C   1.8090E-03                                      7.09E+01             
                           810.78 1.809E-03 %(  8.981E-01 1.31E+04 9.95E+01 G  
 
CO-60    F  -1.9379E-01                                      1.93E+03             
                          1332.50-1.938E-01 ?(  1.151E+00 1.64E+02 1.00E+02 G  
                          1173.24 7.982E-03 %   1.055E+00 3.43E+03 9.99E+01 G  
 
NB-94    I  -5.1917E-03                                      7.41E+06             
                           702.63-1.543E-01 ?(  8.620E-01 1.57E+02 9.79E+01 G  
                           871.10 1.409E-01 ?(  8.093E-01 1.58E+02 9.99E+01 G  
 
ZR-95    I   1.5873E-01                                      6.40E+01             
                           756.73 1.446E-01 ?(  1.616E+00 3.05E+02 5.45E+01 G  
                           724.20 1.761E-01 ?(  1.933E+00 3.00E+02 4.42E+01 G  
 
NB-95    I   1.4065E-02                                      6.40E+01             
                           765.79 1.406E-02 %(  9.677E-01 1.85E+03 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -2.1066E-02                                      3.93E+01             
                           497.05-2.107E-02 ?(  7.617E-01 9.76E+02 9.09E+01 G  
                           610.30 4.951E+01 ?   9.946E+00 1.22E+01 5.75E+00 GA 
 
AG-108M  C   1.3676E-02                                      1.53E+05             
                           433.94-4.720E-03 %(  6.490E-01 3.66E+03 9.05E+01 G  
                           722.94 3.200E-02 ?(  1.046E+00 8.88E+02 9.08E+01 G  
                           614.28-2.203E-01 +   9.950E-01 1.30E+02 8.98E+01 G  
 
AG-110M  F   1.4733E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.421E+00 1.00E+03 7.27E+01 G  
                           657.76-3.784E-03 %   7.769E-01 5.39E+03 9.46E+01 G  
                           937.49 1.214E-02 %   2.904E+00 6.31E+03 3.44E+01 G  
                          1384.30 2.144E-01 ?(  5.075E+00 6.25E+02 2.43E+01 G  
                           763.94 5.548E-01 ?(  4.167E+00 2.09E+02 2.23E+01 G  
 
SN-113   F   1.5747E-01                                      1.15E+02             
                           391.69 1.575E-01 ?(  1.045E+00 1.88E+02 6.40E+01 G  
 
SB-124   F   8.2509E-02                                      6.02E+01             
                           602.73 8.251E-02 ?(  7.449E-01 2.48E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.191E+00 1.00E+03 4.78E+01 G  
                           722.79-2.646E-02 %   7.628E+00 7.62E+03 1.08E+01 G  
 
SB-125   I   7.0546E-01                                      1.01E+03             
                           427.88 0.000E+00 ?(  2.370E+00 1.00E+03 2.96E+01 G  
                           600.50-1.090E-01 %   4.765E+00 1.19E+03 1.79E+01 G  
                           635.89-2.838E-01 +   8.419E+00 8.15E+02 1.13E+01 G  
                           463.37 2.700E+00 ?(  5.568E+00 6.29E+01 1.05E+01 G  
 
I-131    I  -1.6571E-02                                      8.02E+00             
                           364.48-1.657E-02 %(  7.679E-01 1.27E+03 8.17E+01 G  
                           284.30-2.360E-01 %   8.698E+00 1.01E+03 6.14E+00 G  
                           636.97-2.246E-01 %   1.314E+01 1.60E+03 7.17E+00 G  
 
Gd-153   F   5.2836E-01                                      2.42E+02             
                            97.50 5.284E-01 *(  1.449E+00 8.17E+01 3.00E+01 G  
                           103.20-1.316E-02 %   1.976E+00 4.20E+03 2.18E+01 G  
 
Tc-99m   I   1.2812E-01                                      2.51E-01             
                           140.51 1.281E-01 &(  5.810E-01 1.32E+02 8.93E+01 G  
 
BA-133   F  -1.2627E-01                                      3.85E+03             
                           356.00-2.155E-01 &(  1.123E+00 1.50E+02 6.20E+01 G  
                           302.85 1.756E-01 &(  2.737E+00 4.27E+02 1.83E+01 G  
                           383.84 1.001E+00 &   7.588E+00 2.14E+02 8.94E+00 GA 
                            80.99 4.226E-03 %   1.671E+00 1.12E+04 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -2.1113E-02                                      7.54E+02             
                           604.71-1.980E-01 ?(  8.977E-01 1.30E+02 9.76E+01 G  
                           795.87 1.808E-01 &(  9.021E-01 1.39E+02 8.55E+01 G  
                           569.32-2.278E-01 +   5.097E+00 6.09E+02 1.54E+01 G  
                           801.95-1.934E+00 +   1.109E+01 1.61E+02 8.69E+00 G  
                           563.24-2.294E+00 +   9.566E+00 1.20E+02 8.35E+00 G  
 
CS-137   I  -1.3899E-01                                      1.10E+04             
                           661.66-1.390E-01 ?(  9.792E-01 1.96E+02 8.52E+01 G  
 
CE-139   F   2.1172E-01                                      1.38E+02             
                           165.85 2.117E-01  (  5.714E-01 8.04E+01 7.99E+01 G  
 
Ba-140   I   5.1644E-01                                      1.28E+01             
                           537.26 4.019E-01 ?(  2.739E+00 1.89E+02 2.44E+01 G  
                           162.66-3.390E+00 +   9.757E+00 8.58E+01 6.22E+00 G  
                           304.85 1.168E+00 &(  1.291E+01 3.08E+02 4.29E+00 G  
 
La-140   I   2.2938E-01                                      1.28E+01             
                          1596.21 2.503E-01 ?(  1.213E+00 1.34E+02 9.54E+01 G  
                           487.02 2.904E-02 %   1.556E+00 1.45E+03 4.55E+01 G  
                           328.76 0.000E+00 -   3.610E+00 1.00E+03 2.03E+01 G  
                           815.77 1.436E-01 ?(  4.003E+00 7.48E+02 2.33E+01 G  
 
CE-141   I  -1.4145E-01                                      3.25E+01             
                           145.44-1.415E-01 &(  1.077E+00 2.20E+02 4.82E+01 G  
 
CE-144   I   1.5966E-01                                      2.85E+02             
                           133.54 1.597E-01 ?(  4.004E+00 7.07E+02 1.11E+01 G  
 
PM-144   C   5.1600E-02                                      3.63E+02             
                           696.54-4.652E-02 ?(  8.805E-01 5.14E+02 9.90E+01 G  
                           618.06 1.202E-01 ?(  7.861E-01 1.82E+02 9.91E+01 G  
                           476.81 1.210E-01 &(  1.342E+00 2.99E+02 4.20E+01 G  
 
EU-152   F   4.6752E-01                                      4.94E+03             
                           344.29 2.054E-01 ?(  2.337E+00 3.17E+02 2.65E+01 G  
                          1112.07 8.298E-01 ?(  7.690E+00 2.51E+02 1.36E+01 G  
                           121.78 3.313E-01 ?(  1.427E+00 1.25E+02 2.86E+01 G  
                           778.92-1.063E+00 +   7.208E+00 1.89E+02 1.29E+01 G  
                           964.11 8.713E-01 ?(  8.777E+00 2.81E+02 1.46E+01 G  
                           244.69-3.404E+00 &   9.278E+00 8.14E+01 7.58E+00 G  
                          1408.00-9.505E-01 +   6.073E+00 1.76E+02 2.10E+01 GA 
 
EU-154   I   1.4651E-01                                      3.14E+03             
                           873.23-7.583E-01 ?(  7.645E+00 2.75E+02 1.23E+01 G  
                           123.10 7.643E-02 +   9.057E-01 3.33E+02 4.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1274.54 4.620E-01 ?(  3.630E+00 2.16E+02 3.52E+01 G  
                           723.36 7.576E-03 %   4.976E+00 1.78E+04 2.02E+01 G  
                          1004.77 0.000E+00 -   5.063E+00 1.00E+03 1.80E+01 G  
                           996.33-6.933E-01 +   1.078E+01 4.23E+02 1.06E+01 G  
 
EU-155   I   8.4401E-01                                      1.81E+03             
                           105.31-2.666E-02 &(  2.115E+00 2.23E+03 2.12E+01 G  
                            86.54 1.445E+00 ?(  2.140E+00 4.58E+01 3.07E+01 G  
 
HF-181   F   9.2925E-02                                      4.24E+01             
                           482.00-9.724E-02 ?(  8.797E-01 2.51E+02 8.05E+01 G  
                           133.02 2.229E-01 ?(  9.514E-01 1.24E+02 4.33E+01 G  
                           345.83 7.352E-01 ?(  4.018E+00 1.56E+02 1.51E+01 G  
                           136.30-1.492E+00 +   8.068E+00 1.57E+02 5.85E+00 G  
 
Ta-182   F   1.1223E+00                                      1.14E+02             
                          1121.30 1.122E+00  (  4.221E+00 1.09E+02 3.49E+01 G  
                          1221.41 0.000E+00 -   5.948E+00 1.00E+03 2.70E+01 G  
                          1189.05-7.566E-01 -   8.103E+00 2.94E+02 1.62E+01 G  
 
Hg-203   F  -5.8486E-02                                      4.66E+01             
                           279.20-5.849E-02 ?(  7.302E-01 3.50E+02 8.15E+01 G  
 
TL-208   N   1.9962E+00                                      6.98E+02             
                           583.02 1.908E+00  (P 6.131E-01 1.35E+01 8.45E+01 G  
                           277.28 3.543E-01 -   8.765E+00 6.84E+02 6.31E+00 G  
                           860.56 2.594E+00 ?(  6.541E+00 7.50E+01 1.24E+01 G  
 
pm-146   C   3.1102E-03                                      2.02E+03             
                           747.16 3.110E-03 %(  3.059E+00 2.67E+04 3.40E+01 G  
                           735.72-1.574E-02 %   3.668E+00 6.15E+03 2.25E+01 G  
                           453.88-2.511E-02 +   8.496E-01 8.95E+02 6.50E+01 G  
 
y-88     F   6.6062E-02                                      1.07E+02             
                           898.04 6.606E-02 &(  1.001E+00 4.07E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.134E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.7251E+02                                      5.33E+03             
                           263.70-1.725E+02 %(  8.928E+03 1.42E+03 6.00E-03   K
 
Cd-109   F   6.3245E+00                                      4.53E+02             
                            88.04 6.325E+00  (  1.505E+01 7.16E+01 3.79E+00 G  
 
PB-210   N   1.2013E+01                                      8.14E+03             
                            46.54 1.201E+01 *(P 2.402E+01 2.81E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   5.5300E+00                                      6.98E+02             
                           238.63 5.530E+00  (P 1.858E+00 1.40E+01 4.33E+01 G  
                           300.03-1.373E+00 -   1.735E+01 3.52E+02 3.28E+00 GA 
 
PB-214   N   6.8781E+00                                      5.84E+05             
                           351.93 6.836E+00  (P 1.691E+00 1.13E+01 3.76E+01 G  
                           295.09 6.961E+00  (P 2.801E+00 1.60E+01 1.93E+01 G  
                           242.00-3.402E+00 - P 1.250E+01 1.78E+02 7.43E+00 GA 
 
BI-207   C  -3.1943E-02                                      1.18E+04             
                           569.70-3.194E-02 ?(  8.354E-01 7.14E+02 9.77E+01 G  
                          1063.66-6.906E-03 %   1.384E+00 5.24E+03 7.45E+01 G  
 
BI-212   N   2.1580E+00                                      6.98E+02             
                           727.17 2.158E+00 ?(  1.047E+01 1.36E+02 7.55E+00 G  
                           785.42 1.977E+01 ?   6.868E+01 1.00E+02 1.28E+00 GA 
 
BI-214   N   6.7450E+00                                      5.84E+05             
                           609.31 6.721E+00  (P 1.497E+00 9.90E+00 4.61E+01 G  
                          1120.29 6.818E+00  (P 7.536E+00 2.78E+01 1.51E+01 G  
                          1764.49 2.918E+00 & P 8.845E+00 3.82E+01 1.54E+01 G  
 
BI-210M  T   1.1061E-01                                      1.10E+09             
                           265.83 7.238E-02 &(  1.115E+00 4.30E+02 5.00E+01 G  
                           304.90 1.789E-01 &(  1.978E+00 3.08E+02 2.80E+01 G  
 
RA-224   N  -1.2389E+01                                      6.98E+02             
                           240.99-1.239E+01 ?(  2.878E+01 7.02E+01 4.10E+00 G  
 
AC-228   N   6.9975E+00                                      2.10E+03             
                           911.07 7.326E+00  (  2.174E+00 1.95E+01 2.90E+01 G  
                           968.97 3.662E+00 -   6.765E+00 5.70E+01 1.75E+01 G  
                           338.32 6.204E+00  (  4.091E+00 2.86E+01 1.20E+01 G  
                            93.35 1.239E+01 +   9.392E+00 2.54E+01 5.56E+00 XA 
 
TH-227   N  -1.8814E+00                                      7.95E+03             
                           235.97-1.881E+00 &(  6.567E+00 1.03E+02 1.23E+01 G  
                            50.14 8.767E-02 %   1.144E+01 3.70E+03 8.00E+00 G  
                           256.24 6.722E-01 +   8.064E+00 3.37E+02 7.00E+00 G  
 
TH-229   N  -7.3787E-01                                      2.68E+06             
                           193.51-2.023E+00 ?(  1.312E+01 1.87E+02 4.40E+00 G  
                           210.85 1.154E+00 ?(  1.887E+01 4.62E+02 2.99E+00 G  
 
TH-234   N   2.4667E+00                                      1.63E+12             
                            63.29-4.034E-01 %(P 2.447E+01 8.59E+01 3.81E+00 G  
                            92.59 4.425E+00 @(P 1.202E+01 2.88E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage 13
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -3.1163E-01                                      7.82E+08             
                           312.01-3.116E-01 ?(  1.841E+00 1.69E+02 3.60E+01 G  
                           300.18-1.085E+00 +   9.420E+00 2.44E+02 6.20E+00 G  
 
PA-234   N   1.2535E+00                                      1.63E+12             
                           131.29 9.043E-01 &(  2.299E+00 7.60E+01 1.80E+01 G  
                           946.02 3.537E-01 -   5.611E+00 4.10E+02 1.34E+01 G  
                           569.47 9.588E-03 %   1.017E+01 2.87E+04 8.20E+00 G  
                           883.24 1.908E+00 ?(  9.489E+00 1.40E+02 9.60E+00 G  
                           880.53-1.819E+00 -   1.751E+01 2.65E+02 6.00E+00 GA 
 
PA-234M  N   2.0654E+01                                      1.63E+12             
                          1001.00 2.126E+01 ?(  1.082E+02 1.41E+02 8.37E-01 G  
                           766.41 1.892E+01 ?(  3.046E+02 4.36E+02 2.94E-01 G  
 
U-235    N   2.3403E+00                                      2.57E+11             
                           143.79 1.685E+00 &(  4.009E+00 7.15E+01 1.10E+01 G  
                           205.33 3.773E+00 &(  8.201E+00 6.58E+01 5.01E+00 G  
                           163.38-4.188E+00 -   1.099E+01 7.86E+01 5.08E+00 G  
 
AM-241   T   3.7247E-01                                      1.58E+05             
                            59.54 3.725E-01 ?(  2.114E+00 1.65E+02 3.59E+01 G  
 
Np-237   F   2.1653E+00                                      2.14E+06             
                            86.49 2.165E+00  (  4.024E+00 5.68E+01 1.31E+01 G  
 
Ir-192   F   1.1838E+00                                      7.40E+01             
                           316.49 1.404E-01 &(  6.713E-01 1.37E+02 8.70E+01 G  
                           468.06 0.000E+00 -   1.304E+00 1.00E+03 5.18E+01 G  
                           308.44-1.820E-01 +   1.882E+00 2.90E+02 3.18E+01 G  
                           295.95 4.195E+00 ?(  1.506E+00 1.60E+01 3.02E+01 G  
 
Cs-136   F   2.1239E-02                                      1.30E+01             
                           818.50 2.124E-02 &(  8.326E-01 1.03E+03 1.00E+02 G  
                          1048.07 0.000E+00 -   1.688E+00 1.00E+03 8.00E+01 G  
                           340.57 1.225E-02 %   1.527E+00 3.46E+03 4.69E+01 G  
 
Np-239   T  -2.3052E-02                                      2.36E+00             
                           103.70 2.468E-01 ?   1.824E+00 2.12E+02 2.40E+01 X  
                           106.13-2.305E-02 %(  2.030E+00 2.48E+03 2.27E+01 G  
                            99.50-2.248E-01 +   3.765E+00 4.82E+02 1.50E+01 X  
 
Nd-147       7.7386E-01                                      1.11E+01             
                           531.00 7.739E-01 &(  6.261E+00 2.27E+02 1.30E+01 G  
                            91.10-1.153E+00 +   2.764E+00 7.23E+01 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage 14
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      61.05        72.         7.     0.004   165.30   3.725E-01   
 EU-155      87.20       103.        34.     0.019    45.85   1.445E+00   
 Nd-147      90.96       156.       -25.    -0.014    72.29  -1.153E+00   
 TH-234      92.70       114.        19.     0.011    28.84   4.425E+00  P
 Gd-153      98.41        47.        13.     0.007    81.73   5.284E-01   
 Np-239      99.50        83.        -3.    -0.001   481.70  -2.248E-01   
 Np-239     103.39        49.         5.     0.003   212.04   2.468E-01   
 EU-152     120.19        42.         8.     0.004   125.32   3.313E-01   
 CO-57      122.06        76.         1.     0.001   897.09   2.001E-02   
 EU-154     125.57        33.         3.     0.001   332.85   7.643E-02   
 PA-234     131.93        41.        13.     0.007    76.04   9.043E-01   
 HF-181     133.27        41.         8.     0.004   124.12   2.229E-01   
 CE-144     133.54        48.         1.     0.001   707.06   1.597E-01   
 HF-181     136.78        54.        -7.    -0.004   156.81  -1.492E+00   
 CO-57      136.77        54.        -7.    -0.004   158.29  -8.090E-01   
 Tc-99m     140.38        60.         9.     0.005   132.49   1.281E-01   
 U-235      144.26        44.        14.     0.008    71.51   1.685E+00   
 CE-141     146.05        62.        -5.    -0.003   219.66  -1.415E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage 15
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     162.61        75.       -15.    -0.008    85.83  -3.390E+00   
 U-235      162.63        62.       -15.    -0.008    78.55  -4.188E+00   
 CE-139     165.87        41.        12.     0.007    80.43   2.117E-01   
 U-235      204.20        24.        12.     0.007    65.78   3.773E+00   
 TH-227     235.36        84.       -13.    -0.007   103.41  -1.881E+00   
 RA-224     240.20       182.       -28.    -0.016    70.15  -1.239E+01   
 EU-152     243.48        59.       -14.    -0.008    81.38  -3.404E+00   
 TH-227     256.50        34.         3.     0.001   337.22   6.722E-01   
 BI-210M    268.31        32.         2.     0.001   429.99   7.238E-02   
 Hg-203     279.13        34.        -2.    -0.001   350.48  -5.849E-02   
 Ir-192     295.22        17.        61.     0.034    15.97   4.195E+00   
 PA-231     300.53        27.        -2.    -0.001   380.14  -1.687E+00   
 PA-233     300.47        29.        -3.    -0.002   244.29  -1.085E+00   
 BA-133     301.86        20.         2.     0.001   426.70   1.756E-01   
 Ba-140     305.07        25.         2.     0.001   307.62   1.168E+00   
 BI-210M    305.07        25.         2.     0.001   307.65   1.789E-01   
 Ir-192     307.92        29.        -3.    -0.002   289.89  -1.820E-01   
 PA-233     312.08        36.        -5.    -0.003   169.24  -3.116E-01   
 Ir-192     315.99        27.         6.     0.003   137.12   1.404E-01   
 CR-51      320.92        26.        -2.    -0.001   303.85  -5.327E-01   
 EU-152     343.75        27.         2.     0.001   317.19   2.054E-01   
 HF-181     346.18        25.         5.     0.003   155.54   7.352E-01   
 BA-133     357.15        33.        -6.    -0.003   149.67  -2.155E-01   
 BA-133     383.93        28.         4.     0.002   213.67   1.001E+00   
 SN-113     392.20        26.         4.     0.002   187.58   1.575E-01   
 pm-146     454.06        13.        -1.     0.000   894.83  -2.511E-02   
 SB-125     461.94        14.        10.     0.005    62.90   2.700E+00   
 PM-144     477.76        13.         2.     0.001   299.08   1.210E-01   
 BE-7       477.52        12.         2.     0.001   245.26   5.746E-01   
 HF-181     482.12        21.        -3.    -0.001   251.24  -9.724E-02   
 RU-103     498.18        19.        -1.     0.000   976.27  -2.107E-02   
 RH-106     510.79        29.        51.     0.028    20.45   7.870E+00   
 Nd-147     530.92        25.         3.     0.002   226.74   7.739E-01   
 Ba-140     537.29        15.         3.     0.002   188.93   4.019E-01   
 CS-134     563.43        21.        -6.    -0.003   119.80  -2.294E+00   
 CS-134     568.38        20.        -1.    -0.001   608.69  -2.278E-01   
 BI-207     570.55        22.        -1.    -0.001   713.58  -3.194E-02   
 SB-124     602.99        16.         2.     0.001   247.62   8.251E-02   
 CS-134     607.07        23.        -6.    -0.003   129.93  -1.980E-01   
 RU-103     609.34         9.        81.     0.045    12.20   4.951E+01   
 AG-108M    613.27        24.        -6.    -0.003   129.53  -2.203E-01   
 PM-144     617.82        17.         3.     0.002   182.39   1.202E-01   
 SB-125     636.68        26.        -1.     0.000   814.61  -2.838E-01   
 CS-137     661.57        18.        -3.    -0.002   196.16  -1.390E-01   
 PM-144     696.48        18.        -1.    -0.001   513.67  -4.652E-02   
 NB-94      700.57        17.        -4.    -0.002   156.82  -1.543E-01   
 AG-108M    722.61        21.         1.     0.000   887.70   3.200E-02   
 ZR-95      723.78        16.         2.     0.001   299.74   1.761E-01   
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     726.63        13.         4.     0.002   136.44   2.158E+00   
 ZR-95      756.76        16.         2.     0.001   304.92   1.446E-01   
 AG-110M    764.11        18.         3.     0.002   208.56   5.548E-01   
 PA-234M    766.32        16.         1.     0.001   435.90   1.892E+01   
 EU-152     778.80        17.        -3.    -0.002   188.98  -1.063E+00   
 BI-212     785.83        15.         6.     0.003   100.38   1.977E+01   
 CS-134     797.30        11.         4.     0.002   139.04   1.808E-01   
 CS-134     800.45        18.        -4.    -0.002   161.19  -1.934E+00   
 La-140     815.75        16.         1.     0.000   747.91   1.436E-01   
 MN-54      835.18        12.         2.     0.001   211.72   1.061E-01   
 NB-94      870.69        10.         3.     0.002   158.16   1.409E-01   
 EU-154     873.40        14.        -2.    -0.001   274.53  -7.583E-01   
 PA-234     881.36        19.        -2.    -0.001   265.41  -1.819E+00   
 PA-234     883.17        13.         4.     0.002   139.51   1.908E+00   
 Sc-46      889.06        16.        -2.    -0.001   255.12  -1.059E-01   
 y-88       898.06        14.         1.     0.001   406.96   6.606E-02   
 PA-234     945.85         7.         1.     0.001   409.54   3.537E-01   
 EU-152     964.00        25.         3.     0.001   280.75   8.713E-01   
 EU-154     996.06        18.        -1.    -0.001   423.19  -6.933E-01   
 PA-234M   1002.43        10.         3.     0.002   141.37   2.126E+01   
 Co-56     1037.69        16.        -5.    -0.003   127.97  -1.747E+00   
 FE-59     1099.84        14.         3.     0.002   165.73   3.253E-01   
 EU-152    1112.85        12.         2.     0.001   250.96   8.298E-01   
 Sc-46     1120.11         8.        15.     0.009    36.65   8.617E-01   
 Co-56     1237.93        14.         9.     0.005    68.81   8.038E-01   
 NA-22     1275.69        16.         2.     0.001   268.31   1.360E-01   
 EU-154    1275.15        15.         3.     0.001   216.21   4.620E-01   
 FE-59     1291.33        17.         1.     0.000   895.35   9.396E-02   
 CO-60     1332.73        11.        -3.    -0.002   163.57  -1.938E-01   
 AG-110M   1384.91        12.         1.     0.000   624.74   2.144E-01   
 EU-152    1408.33        12.        -3.    -0.002   176.18  -9.505E-01   
 La-140    1595.47         8.         3.     0.002   133.73   2.503E-01   
 Co-56     1769.43        13.        -4.    -0.002   132.72  -2.117E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.7464E-01    5.7465E-01    2.453E+02%                5.21E+00
 NA-22  #A    1.3599E-01    1.3599E-01    2.683E+02%                1.33E+00
 K-40         1.3179E+02    1.3179E+02    7.175E+00%                1.18E+01
 Sc-46  #A    3.7789E-01    3.7789E-01    3.665E+01%                9.86E-01
 CR-51  #A   -5.3267E-01   -5.3268E-01    3.039E+02%                5.81E+00
 MN-54  #A    1.0613E-01    1.0613E-01    2.117E+02%                8.25E-01
 FE-59  #A    2.2507E-01    2.2507E-01    1.657E+02%                1.94E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:13 AMPage 17
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140320.An1            
                                                                                 
 Co-56  #A    3.1991E-01    3.1991E-01    6.881E+01%                7.48E-01
 CO-57  #A    2.0011E-02    2.0011E-02    8.971E+02%                6.28E-01
 CO-58  #A    1.8090E-03    1.8090E-03    1.310E+04%                8.98E-01
 CO-60  #A   -1.9379E-01   -1.9379E-01    1.636E+02%                1.15E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.63E+00
 NB-94  #A   -5.1917E-03   -5.1917E-03    1.114E+02%                8.62E-01
 ZR-95  #A    1.5873E-01    1.5873E-01    2.138E+02%                1.62E+00
 NB-95  #A    1.4065E-02    1.4065E-02    1.853E+03%                9.68E-01
 RU-103 #A   -2.1065E-02   -2.1066E-02    9.763E+02%                7.62E-01
 RH-106 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.09E+01
 AG-108M#A    1.3676E-02    1.3676E-02    8.877E+02%                6.49E-01
 AG-110M#A    1.4733E-01    1.4733E-01    2.086E+02%                1.42E+00
 SN-113 #A    1.5747E-01    1.5747E-01    1.876E+02%                1.05E+00
 SB-124 #A    8.2508E-02    8.2509E-02    2.476E+02%                7.45E-01
 SB-125 #A    7.0546E-01    7.0546E-01    6.290E+01%                2.37E+00
 I-131  #A   -1.6570E-02   -1.6571E-02    1.267E+03%                7.68E-01
 Gd-153 #A    5.2836E-01    5.2836E-01    8.173E+01%                1.45E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.41E+01
 Tc-99m #A    1.2789E-01    1.2812E-01    1.325E+02%                5.81E-01
 BA-133 #A   -1.2627E-01   -1.2627E-01    1.497E+02%                1.12E+00
 CS-134 #A   -2.1113E-02   -2.1113E-02    9.515E+01%                8.98E-01
 CS-137 #A   -1.3899E-01   -1.3899E-01    1.962E+02%                9.79E-01
 CE-139 #A    2.1172E-01    2.1172E-01    8.043E+01%                5.71E-01
 Ba-140 #A    5.1642E-01    5.1644E-01    1.805E+02%                2.74E+00
 La-140 #A    2.2938E-01    2.2938E-01    1.337E+02%                1.21E+00
 CE-141 #A   -1.4145E-01   -1.4145E-01    2.197E+02%                1.08E+00
 CE-144 #A    1.5966E-01    1.5966E-01    7.071E+02%                4.00E+00
 PM-144 #A    5.1600E-02    5.1600E-02    1.824E+02%                8.81E-01
 EU-152 #A    4.6752E-01    4.6752E-01    1.253E+02%                2.34E+00
 EU-154 #A    1.4651E-01    1.4651E-01    1.747E+02%                7.64E+00
 EU-155 #A    8.4401E-01    8.4401E-01    4.585E+01%                2.11E+00
 HF-181 #A    9.2924E-02    9.2925E-02    1.068E+02%                8.80E-01
 Ta-182  A    1.1223E+00    1.1223E+00    1.092E+02%                4.22E+00
 Hg-203 #A   -5.8485E-02   -5.8486E-02    3.505E+02%                7.30E-01
 TL-208       1.9962E+00    1.9962E+00    1.555E+01%                6.13E-01
 pm-146 #A    3.1102E-03    3.1102E-03    2.669E+04%                3.06E+00
 y-88   #A    6.6062E-02    6.6062E-02    4.070E+02%                1.00E+00
 Cd-113m#B   -1.7251E+02   -1.7251E+02    1.425E+03%                8.93E+03
 Cd-109  A    6.3245E+00    6.3245E+00    7.164E+01%                1.50E+01
 PB-210 #A    1.2013E+01    1.2013E+01    6.643E+01%                2.40E+01
 PB-212       5.5300E+00    5.5300E+00    1.564E+01%                1.86E+00
 PB-214       6.8781E+00    6.8781E+00    1.109E+01%                1.69E+00
 BI-207 #A   -3.1943E-02   -3.1943E-02    7.136E+02%                8.35E-01
 BI-212 #A    2.1580E+00    2.1580E+00    1.364E+02%                1.05E+01
 BI-214       6.7450E+00    6.7450E+00    1.139E+01%                1.50E+00
 BI-210M#A    1.1061E-01    1.1061E-01    2.644E+02%                1.12E+00
 RA-224 #A   -1.2389E+01   -1.2389E+01    7.015E+01%                2.88E+01
 AC-228       6.9975E+00    6.9975E+00    1.731E+01%                2.17E+00
 TH-227 #A   -1.8814E+00   -1.8814E+00    1.034E+02%                6.57E+00
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 TH-229 #A   -7.3787E-01   -7.3787E-01    1.871E+02%                1.31E+01
 TH-234 #A    2.4667E+00    2.4667E+00    7.607E+01%                2.45E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.51E+01
 PA-233 #A   -3.1163E-01   -3.1163E-01    1.692E+02%                1.84E+00
 PA-234 #A    1.2535E+00    1.2535E+00    7.604E+01%                2.30E+00
 PA-234M#A    2.0654E+01    2.0654E+01    1.414E+02%                1.08E+02
 U-235  #A    2.3403E+00    2.3403E+00    4.858E+01%                4.01E+00
 AM-241 #A    3.7247E-01    3.7247E-01    1.653E+02%                2.11E+00
 Np-237  A    2.1653E+00    2.1653E+00    5.682E+01%                4.02E+00
 Ir-192 #C    1.1838E+00    1.1838E+00    1.597E+01%                6.71E-01
 Cs-136 #A    2.1238E-02    2.1239E-02    1.031E+03%                8.33E-01
 Np-239 #A   -2.3047E-02   -2.3052E-02    2.482E+03%                2.03E+00
 Nd-147 #A    7.7383E-01    7.7386E-01    2.267E+02%                6.26E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.5 keV)     1.741E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.5 keV) 1.7411105E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140331
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-11-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-11-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:43        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:43:47     Real Time: 1804   sec
        Analysis Time: 2/10/2014 03:14        Dead Time: 0.25   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.962E-02         7386.0     1.449E+00    1.449E+00    5.487E+00
NA-22      1.894E-03        17860.0     3.383E-01    3.383E-01    1.272E+00
K-40       1.289E+02            7.3     9.404E+00    1.149E+01    1.335E+01
Sc-46      2.512E-01           67.3     1.691E-01    1.696E-01    9.336E-01
CR-51     -7.465E-01          250.0     1.866E+00    1.867E+00    6.582E+00
MN-54     -1.383E-02         1851.0     2.561E-01    2.561E-01    9.540E-01
FE-59     -8.635E-02          593.3     5.123E-01    5.124E-01    1.911E+00
Co-56      3.467E-03          137.0     4.750E-03    4.753E-03    9.562E-01
CO-57     -8.081E-02          231.6     1.872E-01    1.872E-01    6.453E-01
CO-58     -1.147E-01          184.1     2.112E-01    2.113E-01    7.699E-01
CO-60      1.432E-01          154.3     2.209E-01    2.210E-01    1.076E+00
ZN-65      7.205E-02          686.8     4.948E-01    4.948E-01    1.886E+00
NB-94      2.140E-01          105.3     2.254E-01    2.257E-01    7.835E-01
ZR-95      7.549E-02          347.0     2.620E-01    2.620E-01    2.079E+00
NB-95      1.659E-01          164.3     2.726E-01    2.727E-01    9.646E-01
RU-103    -1.037E-01          225.5     2.339E-01    2.339E-01    8.328E-01
RH-106     4.804E-01          116.3     5.587E-01    5.593E-01    8.995E+00
AG-108M    6.336E-01           30.6     1.939E-01    1.966E-01    4.331E-01
AG-110M    2.810E-01          137.9     3.875E-01    3.878E-01    1.366E+00
SN-113    -8.279E-02          382.0     3.163E-01    3.163E-01    1.128E+00
SB-124     1.290E-01          158.4     2.043E-01    2.044E-01    7.284E-01
SB-125     2.142E-01          279.1     5.979E-01    5.980E-01    2.153E+00
I-131      0.000E+00          707.1     1.323E-01    1.323E-01    1.082E+00
Gd-153     5.491E-01           74.6     4.094E-01    4.108E-01    1.675E+00
Ga-68      0.000E+00         1000.0     6.977E+00    6.977E+00    4.450E+01
Tc-99m     9.925E-02          166.8     1.655E-01    1.656E-01    5.705E-01
BA-133    -1.320E-01          256.5     3.385E-01    3.385E-01    1.191E+00
CS-134     1.386E-01           95.0     1.317E-01    1.319E-01    9.392E-01
CS-137     1.508E-01          134.5     2.028E-01    2.030E-01    7.278E-01
CE-139     0.000E+00         1000.0     1.540E-01    1.540E-01    7.866E-01
Ba-140     4.806E-01          101.1     4.861E-01    4.867E-01    2.867E+00
La-140     1.222E-01          185.7     2.269E-01    2.270E-01    1.672E+00
CE-141     7.316E-02          471.5     3.450E-01    3.450E-01    1.200E+00
CE-144     1.480E+00           79.7     1.180E+00    1.183E+00    3.954E+00
PM-144     5.041E-02           85.5     4.309E-02    4.317E-02    9.004E-01
EU-152     1.686E-01          277.0     4.670E-01    4.671E-01    2.163E+00
EU-154    -3.713E-01          504.1     1.871E+00    1.872E+00    7.011E+00
EU-155     8.309E-01           46.8     3.889E-01    3.916E-01    2.477E+00
HF-181     0.000E+00         1000.0     4.934E-02    4.934E-02    1.160E+00
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Ta-182     1.614E+00           64.8     1.046E+00    1.049E+00    3.448E+00
Hg-203     3.631E-03         5896.0     2.141E-01    2.141E-01    7.685E-01
TL-208     1.966E+00           14.7     2.880E-01    3.055E-01    5.185E-01
pm-146    -2.186E-01          346.1     7.563E-01    7.564E-01    2.746E+00
y-88       0.000E+00         1000.0     2.598E-01    2.598E-01    6.777E-01
Cd-113m   -1.612E+02         1371.0     2.211E+03    2.211E+03    8.082E+03
Cd-109     3.523E+00          107.3     3.780E+00    3.785E+00    1.285E+01
PB-210     1.394E+01           58.4     8.144E+00    8.185E+00    2.529E+01
PB-212     4.555E+00           13.8     6.272E-01    6.929E-01    1.443E+00
PB-214     5.250E+00           16.0     8.399E-01    8.831E-01    1.886E+00
BI-207     1.203E-02         1463.0     1.760E-01    1.760E-01    6.642E-01
BI-212     2.268E+00          137.6     3.120E+00    3.123E+00    1.102E+01
BI-214     7.102E+00           14.0     9.936E-01    1.060E+00    1.899E+00
BI-210M    1.775E-01          100.3     1.780E-01    1.784E-01    1.115E+00
RA-224    -1.968E+01           44.5     8.754E+00    8.845E+00    2.838E+01
AC-228     4.184E+00           21.2     8.885E-01    9.138E-01    3.530E+00
TH-227    -3.748E+00           63.4     2.377E+00    2.390E+00    7.841E+00
TH-229     2.110E-01         1419.0     2.994E+00    2.994E+00    1.075E+01
TH-234     4.325E+00           64.5     2.789E+00    2.799E+00    2.459E+01
PA-231    -5.208E+00          147.9     7.701E+00    7.706E+00    2.649E+01
PA-233     4.185E-01          111.7     4.675E-01    4.681E-01    1.580E+00
PA-234     9.589E-01          118.5     1.136E+00    1.137E+00    2.670E+00
PA-234M    2.909E+01          114.9     3.344E+01    3.347E+01    1.172E+02
U-235      1.369E+00           81.3     1.113E+00    1.115E+00    5.896E+00
AM-241     8.049E-01           75.6     6.082E-01    6.096E-01    2.027E+00
Np-237     2.039E+00           61.2     1.247E+00    1.252E+00    4.102E+00
Ir-192     1.238E+00           16.2     2.007E-01    2.137E-01    6.323E-01
Cs-136     1.512E-02         1456.0     2.200E-01    2.200E-01    8.326E-01
Np-239     4.629E-01          140.7     6.513E-01    6.518E-01    2.228E+00
Nd-147     2.075E-01          752.5     1.561E+00    1.561E+00    5.721E+00
-----------------------------------------------------------------------------
Total      2.215E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-11-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140331.An1

 Acquisition information
        Start time:                 2/10/2014 2:43:47 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.25 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:43:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:27 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1592

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.32       56.  24.95   0.64  2.212E-02    46.54   4.250    PBC<MDA PB210 
    50.21        3. 458.44   0.89  2.496E-02    50.14   8.000    PBC<MDA TH227 
    59.19       16.  75.55   0.90  3.122E-02    59.54  35.900    PBC<MDA AM241 
    63.15        5.  56.89   0.91  3.338E-02    63.29   3.810    PBC<MDA TH234 
    77.17       91.  19.05   0.81  3.965E-02
    86.49       20.  61.16   0.93  4.242E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.698E-01 EU155 
    87.22       32.  46.81   0.93  4.243E-02    86.54  30.700    PBC<MDA EU155 
    88.04       10. 107.31   0.93  4.278E-02    88.04   3.790    PBC<MDA Cd109 
    92.77       54.  28.87   0.93  4.382E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.238E+01 AC228 
    92.78       25.  28.69   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    96.99       13.  92.59   0.94  4.443E-02    97.50  30.000    PBC<MDA Gd153 
   103.51       10. 116.90   0.94  4.502E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  5.137E-01 Np239 
   103.53       10. 121.65   0.94  4.505E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  4.963E-01 Np239 
   105.75        1. 965.50   0.95  4.516E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  7.324E-02 EU155 
   106.23        9. 140.68   0.95  4.521E-02   106.13  22.700    PBC<MDA Np239 
   131.07        2. 606.77   0.97  4.468E-02   131.29  18.000    PBC<MDA PA234 
   133.68       13.  79.74   0.97  4.448E-02   133.54  11.090    PBC<MDA CE144 
   140.31        7. 166.79   0.98  4.377E-02   140.51  89.300    PBC<MDA Tc99m 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   146.63        3. 471.53   0.98  4.318E-02   145.44  48.200    PBC<MDA CE141 
   163.07        7. 168.59   1.00  4.072E-02   162.66   6.220    PBC<MDA Ba140 
                                               162.66   6.220  1.428E+00 Ba140 
   163.83        7. 153.91   1.00  4.061E-02   163.38   5.080    PBC<MDA U235  
   205.07       12.  81.33   1.04  3.557E-02   205.33   5.010    PBC<MDA U235  
   238.58      131.  12.01   1.23  3.220E-02   238.63  43.300  4.555E+00 PB212 
   242.03       49.  22.82   0.47  3.189E-02   242.00   7.430  1.146E+01 PB214 
   256.53        7. 153.72   1.09  3.069E-02   256.24   7.000    PBC<MDA TH227 
   276.53        7. 114.19   1.11  2.910E-02   277.28   6.310    PBC<MDA TL208 
   294.89       78.  18.81   1.43  2.789E-02   295.09  19.300  8.062E+00 PB214 
                                               295.95  30.160  5.170E+00 Ir192 
                                               295.95  30.160  5.170E+00 Ir192 
   295.09       74.  16.21   1.12  2.783E-02   295.09  19.300  6.877E+00 PB214 
                                               295.95  30.160  4.899E+00 Ir192 
   300.03        8. 111.71   1.13  2.756E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.612E+00 PA231 
                                               300.18   6.200  2.624E+00 PA233 
   304.57        8. 100.34   1.13  2.727E-02   304.85   4.290  3.960E+00 Ba140 
                                               304.90  28.000  6.068E-01 BI210M
                                               304.85   4.290  3.960E+00 Ba140 
   304.57        8. 105.38   1.13  2.727E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  5.842E-01 BI210M
   327.99        4. 217.31   1.15  2.589E-02   328.76  20.300    PBC<MDA La140 
   338.52       26.  34.88   1.16  2.538E-02   338.32  12.010    PBC<MDA AC228 
   351.87       99.  14.13   1.09  2.470E-02   351.93  37.600  5.250E+00 PB214 
   385.24        1. 825.37   1.20  2.325E-02   383.84   8.940    PBC<MDA BA133 
   434.25       22.  30.60   0.28  2.132E-02   433.94  90.480  6.336E-01 AG108M
   462.23        3. 279.11   1.28  2.035E-02   463.37  10.470    PBC<MDA SB125 
   487.49        4. 185.70   1.30  1.964E-02   487.02  45.500    PBC<MDA La140 
   511.32       36.  25.53   1.32  1.895E-02   511.86  20.000  5.274E+00 RH106 
                                               511.86  20.000  5.274E+00 RH106 
   531.09        1. 752.55   1.34  1.845E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  2.074E-01 Nd147 
   568.73        1. 979.58   1.37  1.754E-02
   568.90        1. 759.24   1.37  1.754E-02
   583.40       52.  13.25   1.04  1.724E-02   583.02  84.500  1.966E+00 TL208 
   603.63        4. 158.42   1.40  1.683E-02   602.73  98.260    PBC<MDA SB124 
   609.29       98.  12.51   1.60  1.669E-02   609.31  46.090  7.102E+00 BI214 
                                               610.30   5.750  5.700E+01 RU103 
                                               610.30   5.750  5.700E+01 RU103 
   609.39       87.  13.25   1.41  1.667E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.025E+01 RU103 
   618.12        8.  85.47   1.41  1.652E-02   618.06  99.100    PBC<MDA PM144 
   662.31        4. 134.47   1.45  1.571E-02   661.66  85.210    PBC<MDA CS137 
   702.88        6. 105.31   1.49  1.503E-02   702.63  97.900    PBC<MDA NB94  
   724.18        2. 347.03   1.50  1.469E-02   724.20  44.150    PBC<MDA ZR95  
   727.00        5. 137.59   1.51  1.465E-02   727.17   7.550    PBC<MDA BI212 
   766.21        4. 164.31   1.54  1.410E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  5.634E+01 PA234M
   779.06        2. 277.00   1.55  1.392E-02   778.92  12.940    PBC<MDA EU152 
   795.94        6.  94.98   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
   801.02        3. 168.11   1.57  1.362E-02   801.95   8.690    PBC<MDA CS134 
   862.34        1. 441.32   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   883.32        5. 118.47   1.64  1.266E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  3.309E-01 AG110M
   883.87        5. 137.90   1.64  1.264E-02   883.24   9.600  2.125E+00 PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               884.68  72.680  2.810E-01 AG110M
   911.28       20.  37.90   1.66  1.237E-02   911.07  29.000    PBC<MDA AC228 
   946.04        4. 123.61   1.69  1.202E-02   946.02  13.400    PBC<MDA PA234 
   969.24       21.  37.49   1.71  1.180E-02   968.97  17.460    PBC<MDA AC228 
  1000.02        5. 114.94   1.73  1.151E-02  1001.00   0.837    PBC<MDA PA234M
  1050.92        4. 150.49   1.77  1.109E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.268E+01 RH106 
  1113.39        1. 686.76   1.82  1.059E-02  1115.55  50.600    PBC<MDA ZN65  
  1120.31        7.  65.54   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.35       11.  67.30   1.83  1.055E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.735E-01 Sc46  
  1121.49       11.  64.82   1.83  1.055E-02  1121.30  34.900    PBC<MDA Ta182 
  1173.14        2. 345.98   1.87  1.018E-02  1173.24  99.900    PBC<MDA CO60  
  1237.86        3. 213.45   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
  1332.21        3. 154.26   1.99  9.220E-03  1332.50  99.980    PBC<MDA CO60  
  1407.74        5.  69.75   2.05  8.829E-03  1408.00  21.005    PBC<MDA EU152 
  1460.84      212.   7.07   2.08  8.576E-03  1460.83  10.670  1.289E+02 K40   
  1764.79        9.  34.58   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.22    77.17        73.        91. 2.287E+03   16.99   0.805  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.91    46.32        75.        24.     0.013    24.95   0.643s
 TH-227    200.45    50.21        86.         3.     0.002   458.44   0.893s
 AM-241    236.36    59.19        67.        16.     0.009    75.55   0.902s
 TH-234    252.17    63.15       132.         5.     0.003    56.89   0.905s
 BA-133    322.75    80.80       106.        -4.    -0.002   394.27   0.922s
 Np-237    345.47    86.49        68.        20.     0.011    61.16   0.928D
 EU-155    348.38    87.22        95.        32.     0.018    46.81   0.928s
 Cd-109    351.66    88.04        56.        10.     0.006   107.31   0.929D
 Nd-147    364.66    91.29       160.       -12.    -0.006   156.84   0.932s
 TH-234    370.59    92.78       135.        25.     0.014    28.69   0.934s

Page 416 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228    370.57    92.77        96.        54.     0.030    28.87   0.934s
 Gd-153    387.44    96.99        65.        13.     0.007    92.59   0.938s
 Np-239    397.98    99.63        85.        -2.    -0.001   607.30   0.940s
 Gd-153    413.50   103.51        63.        10.     0.006   116.90   0.944s
 Np-239    413.56   103.53        64.        10.     0.005   121.65   0.944s
 EU-155    422.43   105.75        74.         1.     0.001   965.50   0.946s
 Np-239    424.38   106.23        68.         9.     0.005   140.68   0.946s
 EU-152    488.09   122.17        84.        -6.    -0.003   215.15   0.961s
 CO-57     488.38   122.25        82.        -6.    -0.003   231.62   0.962s
 EU-154    491.11   122.93        85.        -6.    -0.003   224.73   0.963s
 PA-234    523.65   131.07        59.         2.     0.001   606.77   0.970s
 HF-181    529.47   132.53        66.        -7.    -0.004   157.30   0.972s
 CE-144    534.08   133.68        48.        13.     0.007    79.74   0.973s
 HF-181    541.82   135.62        76.       -13.    -0.007    99.04   0.975s
 Tc-99m    560.57   140.31        60.         7.     0.004   166.79   0.979s
 CE-141    585.85   146.63        82.         3.     0.002   471.53   0.984s
 Ba-140    651.55   163.07        57.         7.     0.004   168.59   1.000s
 U-235     654.60   163.83        56.         7.     0.004   153.91   1.001s
 U-235     819.42   205.07        43.        12.     0.007    81.33   1.040s
 TH-229    844.54   211.35        66.        -7.    -0.004   172.41   1.045s
 TH-227    946.59   236.88       132.       -27.    -0.015    63.42   1.069s
 PB-212    953.39   238.58        52.       114.     0.063    12.01   1.229 
 RA-224    959.07   240.00       190.       -46.    -0.026    44.47   1.074s
 PB-214    967.18   242.03        32.        49.     0.027    22.82   0.469s
 EU-152    973.82   243.69        83.       -21.    -0.012    64.96   1.077s
 TH-227   1025.15   256.53        49.         7.     0.004   153.72   1.088s
 BI-210M  1062.20   265.80        34.        -2.    -0.001   494.42   1.097s
 TL-208   1105.12   276.53        24.         7.     0.004   114.19   1.107 
 I-131    1133.13   283.54        40.        -6.    -0.003   156.39   1.114s
 PB-214   1178.49   294.89        46.        78.     0.043    18.81   1.434s
 Ir-192   1179.30   295.09        35.        74.     0.041    16.21   1.125s
 PA-233   1199.04   300.03        37.         8.     0.004   111.71   1.128s
 PA-231   1208.03   302.28        56.        -7.    -0.004   147.86   1.131s
 BA-133   1208.05   302.28        56.        -7.    -0.004   148.81   1.131s
 Ba-140   1217.22   304.57        32.         8.     0.004   105.38   1.133s
 BI-210M  1217.20   304.57        31.         8.     0.005   100.34   1.133s
 Ir-192   1258.51   314.90        26.        -1.    -0.001   578.31   1.143s
 CR-51    1280.97   320.52        37.        -4.    -0.002   249.98   1.147s
 La-140   1310.83   327.99        38.         4.     0.002   217.31   1.155s
 AC-228   1352.92   338.52        29.        26.     0.015    34.88   1.163 
 Cs-136   1360.88   340.51        47.        -8.    -0.004   128.98   1.165s
 EU-152   1383.25   346.10        25.        -1.     0.000   946.92   1.169s
 HF-181   1384.38   346.39        31.        -2.    -0.001   496.54   1.170s
 PB-214   1406.29   351.87        38.        88.     0.049    14.13   1.090 
 BA-133   1420.35   355.38        41.        -4.    -0.002   256.49   1.180s
 BA-133   1539.71   385.24        21.         1.     0.000   825.37   1.205s
 SN-113   1563.32   391.14        34.        -2.    -0.001   381.99   1.212s
 AG-108M  1735.67   434.25         7.        22.     0.012    30.60   0.278s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  6
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1847.58   462.23        24.         3.     0.001   279.11   1.277s
 Ir-192   1871.10   468.12        25.        -2.    -0.001   414.06   1.281s
 La-140   1948.56   487.49        23.         4.     0.002   185.70   1.298s
 RU-103   1988.15   497.39        26.        -3.    -0.002   225.53   1.307s
 RH-106   2043.87   511.32        24.        36.     0.020    25.53   1.320s
 Nd-147   2122.93   531.09        22.         1.     0.000   752.55   1.337s
 Ba-140   2150.87   538.08        19.        -3.    -0.002   229.19   1.342s
 CS-134   2274.13   568.90        22.         1.     0.000   759.24   1.370s
 PA-234   2273.46   568.73        21.         1.     0.000   979.58   1.370s
 TL-208   2332.12   583.40         5.        52.     0.029    13.25   1.042s
 SB-125   2396.14   599.41        28.        -3.    -0.002   227.79   1.398s
 SB-124   2413.02   603.63        17.         4.     0.002   158.42   1.400s
 CS-134   2416.83   604.58        29.        -3.    -0.002   240.79   1.401s
 BI-214   2435.66   609.29        26.        98.     0.055    12.51   1.595 
 RU-103   2436.06   609.39        23.        87.     0.048    13.25   1.406s
 AG-108M  2452.23   613.43        37.        -6.    -0.003   143.14   1.410s
 PM-144   2470.96   618.12        17.         8.     0.004    85.47   1.413s
 RH-106   2486.95   622.11        26.        -4.    -0.002   177.36   1.416s
 CS-137   2647.74   662.31        10.         4.     0.002   134.47   1.451s
 PM-144   2775.87   694.35        21.        -4.    -0.002   161.41   1.480s
 NB-94    2809.97   702.88        15.         6.     0.003   105.31   1.486s
 SB-124   2890.69   723.06        27.        -6.    -0.003   134.35   1.503s
 AG-108M  2890.69   723.06        27.        -6.    -0.003   134.31   1.503s
 EU-154   2890.78   723.08        27.        -6.    -0.003   136.08   1.503s
 ZR-95    2895.18   724.18        22.         2.     0.001   347.03   1.504s
 BI-212   2906.46   727.00        17.         5.     0.003   137.59   1.507s
 pm-146   2931.31   733.21        14.        -1.     0.000   615.15   1.514s
 pm-146   2988.39   747.48        21.        -2.    -0.001   346.07   1.523s
 AG-110M  3052.67   763.55        25.        -3.    -0.002   235.64   1.538s
 NB-95    3063.32   766.21        22.         4.     0.002   164.31   1.539s
 EU-152   3114.71   779.06        16.         2.     0.001   277.00   1.550s
 CS-134   3182.24   795.94        13.         6.     0.003    94.98   1.565s
 CS-134   3202.55   801.02        11.         3.     0.002   168.11   1.570s
 CO-58    3241.47   810.75        12.        -3.    -0.002   184.10   1.577s
 La-140   3266.72   817.06        18.        -2.    -0.001   326.54   1.581s
 Co-56    3384.34   846.46        18.        -4.    -0.002   171.81   1.607s
 TL-208   3447.87   862.34        17.         1.     0.001   441.32   1.618s
 EU-154   3491.04   873.13        13.        -1.    -0.001   504.07   1.629s
 PA-234   3520.28   880.44        23.        -2.    -0.001   303.05   1.635s
 PA-234   3531.79   883.32        18.         5.     0.003   118.47   1.637s
 AG-110M  3534.00   883.87        18.         5.     0.003   137.90   1.638 
 Sc-46    3560.75   890.56        16.        -2.    -0.001   356.44   1.642s
 AC-228   3643.67   911.28        19.        20.     0.011    37.90   1.660s
 AG-110M  3754.79   939.05        20.        -4.    -0.002   183.08   1.682s
 PA-234   3782.74   946.04        11.         4.     0.002   123.61   1.689s
 EU-152   3856.86   964.56        31.        -6.    -0.003   147.90   1.703s
 AC-228   3875.58   969.24        20.        21.     0.012    37.49   1.707s
 EU-154   3992.01   998.34        17.        -2.    -0.001   285.85   1.729s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  3998.74  1000.02        14.         5.     0.003   114.94   1.733s
 RH-106   4202.43  1050.92        16.         4.     0.002   150.49   1.772s
 FE-59    4395.31  1099.12        15.        -1.    -0.001   593.31   1.811s
 ZN-65    4452.41  1113.39        11.         1.     0.000   686.76   1.824s
 BI-214   4480.08  1120.31        25.         7.     0.004    65.54   1.828s
 Sc-46    4480.24  1120.35        21.        11.     0.006    67.30   1.828s
 Ta-182   4484.83  1121.49        19.        11.     0.006    64.82   1.828s
 CO-60    4691.53  1173.14        17.         2.     0.001   345.98   1.869s
 Ta-182   4754.46  1188.86        18.        -3.    -0.002   181.57   1.881s
 Co-56    4950.56  1237.86        17.         3.     0.002   213.45   1.919s
 CO-60    5328.21  1332.21        11.         3.     0.002   154.26   1.990s
 AG-110M  5530.31  1382.69        11.        -2.    -0.001   222.60   2.029s
 EU-152   5630.60  1407.74         3.         5.     0.003    69.75   2.046s
 K-40     5843.19  1460.84        17.       212.     0.118     7.07   2.085 
 BI-214   7060.35  1764.79         8.         9.     0.005    34.58   2.297s
 Co-56    7073.72  1768.13        19.        -8.    -0.004    89.22   2.302s
 y-88     7355.39  1838.45         5.        -2.    -0.001   195.86   2.345s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.9618E-02                                      5.31E+01             
                           477.60-1.962E-02 %(  5.487E+00 7.39E+03 1.05E+01 G  
 
NA-22    C   1.8938E-03                                      9.50E+02             
                          1274.53 1.894E-03 %(  1.272E+00 1.79E+04 9.99E+01 G  
 
K-40     N   1.2890E+02                                      4.66E+11             
                          1460.83 1.289E+02  (P 1.335E+01 7.07E+00 1.07E+01 G  
 
Sc-46    F   2.5120E-01                                      8.38E+01             
                           889.28-7.107E-02 ?(  9.336E-01 3.56E+02 1.00E+02 G  
                          1120.55 5.735E-01 ?(  1.278E+00 6.73E+01 1.00E+02 G  
 
CR-51    F  -7.4653E-01                                      2.77E+01             
                           320.08-7.465E-01 ?(  6.582E+00 2.50E+02 9.94E+00 G  
 
MN-54    C  -1.3831E-02                                      3.12E+02             
                           834.85-1.383E-02 &(  9.540E-01 1.85E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F  -8.6353E-02                                      4.45E+01             
                          1099.25-8.635E-02 ?(  1.911E+00 5.93E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   1.637E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   3.4667E-03                                      7.73E+01             
                           846.77-1.559E-01 ?(  9.562E-01 1.72E+02 9.99E+01 G  
                          1238.28 2.445E-01 &(  1.886E+00 2.13E+02 6.61E+01 G  
                          1037.84 0.000E+00 -   6.344E+00 1.00E+03 1.41E+01 G  
                          1771.35-3.667E+00 +   1.116E+01 8.92E+01 1.55E+01  A 
 
CO-57    C  -8.0807E-02                                      2.72E+02             
                           122.06-8.081E-02 ?(  6.453E-01 2.32E+02 8.56E+01 G  
                           136.47-2.857E-02 &   4.846E+00 4.81E+03 1.07E+01 G  
 
CO-58    C  -1.1471E-01                                      7.09E+01             
                           810.78-1.147E-01 ?(  7.699E-01 1.84E+02 9.95E+01 G  
 
CO-60    F   1.4318E-01                                      1.93E+03             
                          1332.50 1.927E-01 ?(  1.076E+00 1.54E+02 1.00E+02 G  
                          1173.24 9.359E-02 ?(  1.189E+00 3.46E+02 9.99E+01 G  
 
ZN-65    F   7.2048E-02                                      2.44E+02             
                          1115.55 7.205E-02 &(  1.886E+00 6.87E+02 5.06E+01 G  
 
NB-94    I   2.1404E-01                                      7.41E+06             
                           702.63 2.140E-01 &(  7.835E-01 1.05E+02 9.79E+01 G  
                           871.10 7.126E-03 %   8.110E-01 2.96E+03 9.99E+01 G  
 
ZR-95    I   7.5486E-02                                      6.40E+01             
                           756.73 0.000E+00 ?(  2.079E+00 1.00E+03 5.45E+01 G  
                           724.20 1.686E-01 ?(  2.119E+00 3.47E+02 4.42E+01 G  
 
NB-95    I   1.6588E-01                                      6.40E+01             
                           765.79 1.659E-01 ?(  9.646E-01 1.64E+02 9.98E+01 G  
 
RU-103   I  -1.0370E-01                                      3.93E+01             
                           497.05-1.037E-01 ?(  8.328E-01 2.26E+02 9.09E+01 G  
                           610.30 5.025E+01 ?   1.441E+01 1.32E+01 5.75E+00 GA 
 
RH-106   I   4.8038E-01                                      3.74E+02             
                           621.92-1.437E+00 ?(  8.995E+00 1.77E+02 9.93E+00 G  
                          1050.36 1.268E+01 ?(  6.797E+01 1.50E+02 1.56E+00 G  
                           511.86 5.274E+00 &   3.757E+00 2.55E+01 2.00E+01 GA 
 
AG-108M  C   6.3358E-01                                      1.53E+05             
                           433.94 6.336E-01  (  4.331E-01 3.06E+01 9.05E+01 G  
                           722.94-2.411E-01 -   1.127E+00 1.34E+02 9.08E+01 G  

Page 420 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           614.28-2.321E-01 -   1.152E+00 1.43E+02 8.98E+01 G  
 
AG-110M  F   2.8104E-01                                      2.50E+02             
                           884.68 2.810E-01 ?(  1.366E+00 1.38E+02 7.27E+01 G  
                           657.76-1.448E-02 %   7.742E-01 1.42E+03 9.46E+01 G  
                           937.49-4.875E-01 &   3.180E+00 1.83E+02 3.44E+01 G  
                          1384.30-5.658E-01 +   4.649E+00 2.23E+02 2.43E+01 G  
                           763.94-5.490E-01 +   4.616E+00 2.36E+02 2.23E+01 G  
 
SN-113   F  -8.2794E-02                                      1.15E+02             
                           391.69-8.279E-02 ?(  1.128E+00 3.82E+02 6.40E+01 G  
 
SB-124   F   1.2896E-01                                      6.02E+01             
                           602.73 1.290E-01 ?(  7.284E-01 1.58E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.122E+00 1.00E+03 4.78E+01 G  
                           722.79-2.025E+00 +   9.472E+00 1.34E+02 1.08E+01 G  
 
SB-125   I   2.1420E-01                                      1.01E+03             
                           427.88 5.311E-02 &(  2.153E+00 1.10E+03 2.96E+01 G  
                           600.50-6.227E-01 +   5.038E+00 2.28E+02 1.79E+01 G  
                           635.89 1.186E-02 &   6.175E+00 1.37E+04 1.13E+01 G  
                           463.37 6.696E-01 ?(  6.709E+00 2.79E+02 1.05E+01 G  
 
Gd-153   F   5.4910E-01                                      2.42E+02             
                            97.50 5.369E-01 ?(  1.675E+00 9.26E+01 3.00E+01 G  
                           103.20 5.659E-01 ?(  2.252E+00 1.17E+02 2.18E+01 G  
 
Tc-99m   I   9.9247E-02                                      2.51E-01             
                           140.51 9.925E-02 ?(  5.705E-01 1.67E+02 8.93E+01 G  
 
BA-133   F  -1.3196E-01                                      3.85E+03             
                           356.00-1.320E-01 ?(  1.191E+00 2.56E+02 6.20E+01 G  
                           302.85-8.127E-01 +   4.161E+00 1.49E+02 1.83E+01 G  
                           383.84 2.103E-01 ?   6.389E+00 8.25E+02 8.94E+00 GA 
                            80.99-1.485E-01 &   2.021E+00 3.94E+02 3.41E+01 GA 
 
CS-134   I   1.3864E-01                                      7.54E+02             
                           604.71-1.098E-01 ?(  9.392E-01 2.41E+02 9.76E+01 G  
                           795.87 2.856E-01 ?(  9.359E-01 9.50E+01 8.55E+01 G  
                           569.32 1.810E-01 ?(  5.041E+00 7.59E+02 1.54E+01 G  
                           801.95 1.408E+00 ?(  8.596E+00 1.68E+02 8.69E+00 G  
                           563.24 9.210E-03 %   9.078E+00 2.66E+04 8.35E+00 G  
 
CS-137   I   1.5081E-01                                      1.10E+04             
                           661.66 1.508E-01 ?(  7.278E-01 1.34E+02 8.52E+01 G  

Page 421 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 10
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   4.8062E-01                                      1.28E+01             
                           537.26-3.470E-01 ?(  2.867E+00 2.29E+02 2.44E+01 G  
                           162.66 1.428E+00 ?(  8.309E+00 1.69E+02 6.22E+00 G  
                           304.85 3.813E+00 @(  1.376E+01 1.05E+02 4.29E+00 G  
 
La-140   I   1.2220E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.672E+00 1.00E+03 9.54E+01 G  
                           487.02 2.375E-01 ?(  1.565E+00 1.86E+02 4.55E+01 G  
                           328.76 4.381E-01 ?(  3.343E+00 2.17E+02 2.03E+01 G  
                           815.77-3.322E-01 +   3.965E+00 3.27E+02 2.33E+01 G  
 
CE-141   I   7.3158E-02                                      3.25E+01             
                           145.44 7.316E-02 ?(  1.200E+00 4.72E+02 4.82E+01 G  
 
CE-144   I   1.4801E+00                                      2.85E+02             
                           133.54 1.480E+00  (  3.954E+00 7.97E+01 1.11E+01 G  
 
PM-144   C   5.0413E-02                                      3.63E+02             
                           696.54-1.577E-01 ?(  9.004E-01 1.61E+02 9.90E+01 G  
                           618.06 2.583E-01  (  7.507E-01 8.55E+01 9.91E+01 G  
                           476.81 0.000E+00 -   1.371E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   1.6858E-01                                      4.94E+03             
                           344.29-6.253E-02 ?(  2.163E+00 9.47E+02 2.65E+01 G  
                          1112.07-1.651E-01 %   7.443E+00 1.19E+03 1.36E+01 G  
                           121.78-2.634E-01 +   1.950E+00 2.15E+02 2.86E+01 G  
                           778.92 6.419E-01 ?(  6.508E+00 2.77E+02 1.29E+01 G  
                           964.11-1.789E+00 +   9.222E+00 1.48E+02 1.46E+01 G  
                           244.69-4.866E+00 +   1.044E+01 6.50E+01 7.58E+00 G  
                          1408.00 1.423E+00 ?   3.275E+00 6.98E+01 2.10E+01 GA 
 
EU-154   I  -3.7127E-01                                      3.14E+03             
                           873.23-3.713E-01 ?(  7.011E+00 5.04E+02 1.23E+01 G  
                           123.10-1.777E-01 +   1.375E+00 2.25E+02 4.08E+01 G  
                          1274.54 2.585E-04 %   3.615E+00 3.72E+05 3.52E+01 G  
                           723.36-1.058E+00 +   5.016E+00 1.36E+02 2.02E+01 G  
                          1004.77 9.809E-03 %   6.708E+00 1.85E+04 1.80E+01 G  
                           996.33-9.475E-01 +   9.888E+00 2.86E+02 1.06E+01 G  
 
EU-155   I   8.3088E-01                                      1.81E+03             
                           105.31 7.324E-02 &(  2.477E+00 9.66E+02 2.12E+01 G  
                            86.54 1.354E+00  (  2.048E+00 4.68E+01 3.07E+01 G  
 
Ta-182   F   1.6138E+00                                      1.14E+02             
                          1121.30 1.614E+00 ?(  3.448E+00 6.48E+01 3.49E+01 G  
                          1221.41-3.809E-02 %   4.910E+00 3.47E+03 2.70E+01 G  
                          1189.05-1.174E+00 -   7.631E+00 1.82E+02 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F   3.6305E-03                                      4.66E+01             
                           279.20 3.631E-03 %(  7.685E-01 5.90E+03 8.15E+01 G  
 
TL-208   N   1.9659E+00                                      6.98E+02             
                           583.02 1.966E+00  (P 5.185E-01 1.32E+01 8.45E+01 G  
                           277.28 1.970E+00  (  7.781E+00 1.14E+02 6.31E+00 G  
                           860.56 4.653E-01 &   7.574E+00 4.41E+02 1.24E+01 G  
 
pm-146   C  -2.1855E-01                                      2.02E+03             
                           747.16-2.186E-01 ?(  2.746E+00 3.46E+02 3.40E+01 G  
                           735.72-1.494E-01 +   3.444E+00 6.15E+02 2.25E+01 G  
                           453.88 1.163E-02 %   9.666E-01 2.24E+03 6.50E+01 G  
 
Cd-113m     -1.6122E+02                                      5.33E+03             
                           263.70-1.612E+02 %(  8.082E+03 1.37E+03 6.00E-03   K
 
Cd-109   F   3.5228E+00                                      4.53E+02             
                            88.04 3.523E+00  (  1.285E+01 1.07E+02 3.79E+00 G  
 
PB-210   N   1.3944E+01                                      8.14E+03             
                            46.54 1.394E+01  (P 2.529E+01 2.49E+01 4.25E+00 G  
 
PB-212   N   4.5547E+00                                      6.98E+02             
                           238.63 4.555E+00  (P 1.443E+00 1.20E+01 4.33E+01 G  
                           300.03 0.000E+00 -   2.196E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   5.2501E+00                                      5.84E+05             
                           351.93 5.250E+00  (P 1.886E+00 1.41E+01 3.76E+01 G  
                           295.09 8.062E+00 + P 3.538E+00 1.88E+01 1.93E+01 G  
                           242.00 1.146E+01 + P 6.825E+00 2.28E+01 7.43E+00 GA 
 
BI-207   C   1.2031E-02                                      1.18E+04             
                           569.70 1.203E-02 %(  6.642E-01 1.46E+03 9.77E+01 G  
                          1063.66 0.000E+00 -   1.730E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   2.2678E+00                                      6.98E+02             
                           727.17 2.268E+00 &(  1.102E+01 1.38E+02 7.55E+00 G  
                           785.42 0.000E+00 &   6.515E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   7.1024E+00                                      5.84E+05             
                           609.31 7.102E+00  (P 1.899E+00 1.25E+01 4.61E+01 G  
                          1120.29 2.502E+00 - P 9.071E+00 6.55E+01 1.51E+01 G  
                          1764.49 4.344E+00 & P 7.642E+00 3.46E+01 1.54E+01 G  
 
BI-210M  T   1.7745E-01                                      1.10E+09             
                           265.83-6.301E-02 ?(  1.115E+00 4.94E+02 5.00E+01 G  
                           304.90 6.068E-01 ?(  2.080E+00 1.00E+02 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 12
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RA-224   N  -1.9683E+01                                      6.98E+02             
                           240.99-1.968E+01 ?(  2.838E+01 4.45E+01 4.10E+00 G  
 
AC-228   N   4.1844E+00                                      2.10E+03             
                           911.07 3.087E+00  (  3.530E+00 3.79E+01 2.90E+01 G  
                           968.97 5.598E+00 ?(  6.337E+00 3.75E+01 1.75E+01 G  
                           338.32 4.778E+00  (  5.044E+00 3.49E+01 1.20E+01 G  
                            93.35 1.238E+01 ?   1.101E+01 2.89E+01 5.56E+00 XA 
 
TH-227   N  -3.7484E+00                                      7.95E+03             
                           235.97-3.748E+00 ?(  7.841E+00 6.34E+01 1.23E+01 G  
                            50.14 8.035E-01 +   1.279E+01 4.58E+02 8.00E+00 G  
                           256.24 1.728E+00 +   9.172E+00 1.54E+02 7.00E+00 G  
 
TH-229   N   2.1104E-01                                      2.68E+06             
                           193.51 2.110E-01 %(  1.075E+01 1.42E+03 4.40E+00 G  
                           210.85-3.622E+00 +   2.150E+01 1.72E+02 2.99E+00 G  
 
TH-234   N   4.3249E+00                                      1.63E+12             
                            63.29 2.270E+00  (P 2.459E+01 5.69E+01 3.81E+00 G  
                            92.59 5.727E+00  (P 1.293E+01 2.87E+01 5.58E+00 G  
 
PA-231   N  -5.2083E+00                                      1.20E+07             
                           302.65-5.208E+00 ?(  2.649E+01 1.48E+02 2.88E+00 G  
                           300.07 0.000E+00 +   2.928E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   4.1851E-01                                      7.82E+08             
                           312.01 3.866E-02 &(  1.580E+00 1.12E+03 3.60E+01 G  
                           300.18 2.624E+00  (  1.005E+01 1.12E+02 6.20E+00 G  
 
PA-234   N   9.5887E-01                                      1.63E+12             
                           131.29 1.251E-01 ?(  2.670E+00 6.07E+02 1.80E+01 G  
                           946.02 1.401E+00 &(  6.163E+00 1.24E+02 1.34E+01 G  
                           569.47 2.588E-01 ?(  9.335E+00 9.80E+02 8.20E+00 G  
                           883.24 2.502E+00 ?(  1.035E+01 1.18E+02 9.60E+00 G  
                           880.53-1.679E+00 +   1.834E+01 3.03E+02 6.00E+00 GA 
 
PA-234M  N   2.9093E+01                                      1.63E+12             
                          1001.00 2.909E+01 ?(  1.172E+02 1.15E+02 8.37E-01 G  
                           766.41 0.000E+00 -   3.360E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.3688E+00                                      2.57E+11             
                           143.79 0.000E+00 ?(  5.896E+00 1.00E+03 1.10E+01 G  
                           205.33 3.817E+00 ?(  1.042E+01 8.13E+01 5.01E+00 G  
                           163.38 1.908E+00 &(  1.011E+01 1.54E+02 5.08E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 13
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   8.0493E-01                                      1.58E+05             
                            59.54 8.049E-01 &(  2.027E+00 7.56E+01 3.59E+01 G  
 
Np-237   F   2.0391E+00                                      2.14E+06             
                            86.49 2.039E+00  (  4.102E+00 6.12E+01 1.31E+01 G  
 
Ir-192   F   1.2382E+00                                      7.40E+01             
                           316.49-3.012E-02 &(  6.323E-01 5.78E+02 8.70E+01 G  
                           468.06-9.289E-02 +   1.390E+00 4.14E+02 5.18E+01 G  
                           308.44 0.000E+00 +   2.219E+00 1.00E+03 3.18E+01 G  
                           295.95 4.899E+00 ?(  2.003E+00 1.62E+01 3.02E+01 G  
 
Cs-136   F   1.5115E-02                                      1.30E+01             
                           818.50 1.511E-02 %(  8.326E-01 1.46E+03 1.00E+02 G  
                          1048.07 2.172E-02 %   1.210E+00 1.46E+03 8.00E+01 G  
                           340.57-3.650E-01 +   1.617E+00 1.29E+02 4.69E+01 G  
 
Np-239   T   4.6294E-01                                      2.36E+00             
                           103.70 4.963E-01 ?   2.058E+00 1.22E+02 2.40E+01 X  
                           106.13 4.629E-01 &(  2.228E+00 1.41E+02 2.27E+01 G  
                            99.50-1.788E-01 -   3.781E+00 6.07E+02 1.50E+01 X  
 
Nd-147       2.0745E-01                                      1.11E+01             
                           531.00 2.074E-01 ?(  5.721E+00 7.53E+02 1.30E+01 G  
                            91.10-5.249E-01 +   2.787E+00 1.57E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 14
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.21        86.         3.     0.002   458.44   8.035E-01   
 AM-241      59.19        67.        16.     0.009    75.55   8.049E-01   
 TH-234      63.15       132.         5.     0.003    56.89   2.270E+00  P
 BA-133      80.80       106.        -4.    -0.002   394.27  -1.485E-01   
 EU-155      87.22        95.        32.     0.018    46.81   1.354E+00   
 Nd-147      91.29       160.       -12.    -0.006   156.84  -5.249E-01   
 TH-234      92.78       135.        25.     0.014    28.69   5.727E+00  P
 AC-228      92.77        96.        54.     0.030    28.87   1.238E+01   
 Gd-153      96.99        65.        13.     0.007    92.59   5.369E-01   
 Np-239      99.63        85.        -2.    -0.001   607.30  -1.788E-01   
 Gd-153     103.51        63.        10.     0.006   116.90   5.659E-01   
 Np-239     103.53        64.        10.     0.005   121.65   4.963E-01   
 EU-155     105.75        74.         1.     0.001   965.50   7.324E-02   
 Np-239     106.23        68.         9.     0.005   140.68   4.629E-01   
 EU-152     122.17        84.        -6.    -0.003   215.15  -2.634E-01   
 CO-57      122.25        82.        -6.    -0.003   231.62  -8.081E-02   
 EU-154     122.93        85.        -6.    -0.003   224.73  -1.777E-01   
 PA-234     131.07        59.         2.     0.001   606.77   1.251E-01   
 HF-181     132.53        66.        -7.    -0.004   157.30  -2.159E-01   
 CE-144     133.68        48.        13.     0.007    79.74   1.480E+00   
 HF-181     135.62        76.       -13.    -0.007    99.04  -2.792E+00   
 Tc-99m     140.31        60.         7.     0.004   166.79   9.925E-02   
 CE-141     146.63        82.         3.     0.002   471.53   7.316E-02   
 Ba-140     163.07        57.         7.     0.004   168.59   1.428E+00   
 U-235      163.83        56.         7.     0.004   153.91   1.908E+00   
 U-235      205.07        43.        12.     0.007    81.33   3.817E+00   
 TH-229     211.35        66.        -7.    -0.004   172.41  -3.622E+00   
 TH-227     236.88       132.       -27.    -0.015    63.42  -3.748E+00   
 RA-224     240.00       190.       -46.    -0.026    44.47  -1.968E+01   
 EU-152     243.69        83.       -21.    -0.012    64.96  -4.866E+00   
 TH-227     256.53        49.         7.     0.004   153.72   1.728E+00   
 BI-210M    265.80        34.        -2.    -0.001   494.42  -6.301E-02   
 I-131      283.54        40.        -6.    -0.003   156.39  -1.872E+00   
 Ir-192     295.09        35.        74.     0.041    16.21   4.899E+00   
 PA-233     300.03        37.         8.     0.004   111.71   2.624E+00   
 PA-231     302.28        56.        -7.    -0.004   147.86  -5.208E+00   
 BA-133     302.28        56.        -7.    -0.004   148.81  -8.127E-01   
 Ba-140     304.57        32.         8.     0.004   105.38   3.813E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 15
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M    304.57        31.         8.     0.005   100.34   6.068E-01   
 Ir-192     314.90        26.        -1.    -0.001   578.31  -3.012E-02   
 CR-51      320.52        37.        -4.    -0.002   249.98  -7.465E-01   
 La-140     327.99        38.         4.     0.002   217.31   4.381E-01   
 AC-228     338.52        29.        26.     0.015    34.88   4.778E+00   
 Cs-136     340.51        47.        -8.    -0.004   128.98  -3.650E-01   
 EU-152     346.10        25.        -1.     0.000   946.92  -6.253E-02   
 HF-181     346.39        31.        -2.    -0.001   496.54  -2.375E-01   
 BA-133     355.38        41.        -4.    -0.002   256.49  -1.320E-01   
 BA-133     385.24        21.         1.     0.000   825.37   2.103E-01   
 SN-113     391.14        34.        -2.    -0.001   381.99  -8.279E-02   
 SB-125     462.23        24.         3.     0.001   279.11   6.696E-01   
 Ir-192     468.12        25.        -2.    -0.001   414.06  -9.289E-02   
 La-140     487.49        23.         4.     0.002   185.70   2.375E-01   
 RU-103     497.39        26.        -3.    -0.002   225.53  -1.037E-01   
 RH-106     511.32        24.        36.     0.020    25.53   5.274E+00   
 Nd-147     531.09        22.         1.     0.000   752.55   2.074E-01   
 Ba-140     538.08        19.        -3.    -0.002   229.19  -3.470E-01   
 CS-134     568.90        22.         1.     0.000   759.24   1.810E-01   
 PA-234     568.73        21.         1.     0.000   979.58   2.588E-01   
 SB-125     599.41        28.        -3.    -0.002   227.79  -6.227E-01   
 SB-124     603.63        17.         4.     0.002   158.42   1.290E-01   
 CS-134     604.58        29.        -3.    -0.002   240.79  -1.098E-01   
 RU-103     609.39        23.        87.     0.048    13.25   5.025E+01   
 PM-144     618.12        17.         8.     0.004    85.47   2.583E-01   
 RH-106     622.11        26.        -4.    -0.002   177.36  -1.437E+00   
 CS-137     662.31        10.         4.     0.002   134.47   1.508E-01   
 PM-144     694.35        21.        -4.    -0.002   161.41  -1.577E-01   
 NB-94      702.88        15.         6.     0.003   105.31   2.140E-01   
 SB-124     723.06        27.        -6.    -0.003   134.35  -2.025E+00   
 EU-154     723.08        27.        -6.    -0.003   136.08  -1.058E+00   
 ZR-95      724.18        22.         2.     0.001   347.03   1.686E-01   
 BI-212     727.00        17.         5.     0.003   137.59   2.268E+00   
 pm-146     733.21        14.        -1.     0.000   615.15  -1.494E-01   
 pm-146     747.48        21.        -2.    -0.001   346.07  -2.186E-01   
 AG-110M    763.55        25.        -3.    -0.002   235.64  -5.490E-01   
 NB-95      766.21        22.         4.     0.002   164.31   1.659E-01   
 EU-152     779.06        16.         2.     0.001   277.00   6.419E-01   
 CS-134     795.94        13.         6.     0.003    94.98   2.856E-01   
 CS-134     801.02        11.         3.     0.002   168.11   1.408E+00   
 CO-58      810.75        12.        -3.    -0.002   184.10  -1.147E-01   
 La-140     817.06        18.        -2.    -0.001   326.54  -3.322E-01   
 Co-56      846.46        18.        -4.    -0.002   171.81  -1.559E-01   
 EU-154     873.13        13.        -1.    -0.001   504.07  -3.713E-01   
 PA-234     880.44        23.        -2.    -0.001   303.05  -1.679E+00   
 PA-234     883.32        18.         5.     0.003   118.47   2.502E+00   
 AG-110M    883.87        18.         5.     0.003   137.90   2.810E-01   
 Sc-46      890.56        16.        -2.    -0.001   356.44  -7.107E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 16
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228     911.28        19.        20.     0.011    37.90   3.087E+00   
 AG-110M    939.05        20.        -4.    -0.002   183.08  -4.875E-01   
 PA-234     946.04        11.         4.     0.002   123.61   1.401E+00   
 EU-152     964.56        31.        -6.    -0.003   147.90  -1.789E+00   
 AC-228     969.24        20.        21.     0.012    37.49   5.598E+00   
 EU-154     998.34        17.        -2.    -0.001   285.85  -9.475E-01   
 PA-234M   1000.02        14.         5.     0.003   114.94   2.909E+01   
 RH-106    1050.92        16.         4.     0.002   150.49   1.268E+01   
 FE-59     1099.12        15.        -1.    -0.001   593.31  -8.635E-02   
 ZN-65     1113.39        11.         1.     0.000   686.76   7.205E-02   
 Sc-46     1120.35        21.        11.     0.006    67.30   5.735E-01   
 Ta-182    1121.49        19.        11.     0.006    64.82   1.614E+00   
 CO-60     1173.14        17.         2.     0.001   345.98   9.359E-02   
 Ta-182    1188.86        18.        -3.    -0.002   181.57  -1.174E+00   
 Co-56     1237.86        17.         3.     0.002   213.45   2.445E-01   
 CO-60     1332.21        11.         3.     0.002   154.26   1.927E-01   
 AG-110M   1382.69        11.        -2.    -0.001   222.60  -5.658E-01   
 EU-152    1407.74         3.         5.     0.003    69.75   1.423E+00   
 K-40      1460.84        17.       212.     0.118     7.07   1.289E+02  P
 Co-56     1768.13        19.        -8.    -0.004    89.22  -3.667E+00   
 y-88      1838.45         5.        -2.    -0.001   195.86  -1.428E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.9618E-02   -1.9618E-02    7.386E+03%                5.49E+00
 NA-22  #A    1.8938E-03    1.8938E-03    1.786E+04%                1.27E+00
 K-40   #     1.2890E+02    1.2890E+02    7.295E+00%                1.34E+01
 Sc-46  #A    2.5120E-01    2.5120E-01    6.730E+01%                9.34E-01
 CR-51  #A   -7.4652E-01   -7.4653E-01    2.500E+02%                6.58E+00
 MN-54  #A   -1.3831E-02   -1.3831E-02    1.851E+03%                9.54E-01
 FE-59  #A   -8.6352E-02   -8.6353E-02    5.933E+02%                1.91E+00
 Co-56  #A    3.4667E-03    3.4667E-03    1.370E+02%                9.56E-01
 CO-57  #A   -8.0807E-02   -8.0807E-02    2.316E+02%                6.45E-01
 CO-58  #A   -1.1471E-01   -1.1471E-01    1.841E+02%                7.70E-01
 CO-60  #A    1.4318E-01    1.4318E-01    1.543E+02%                1.08E+00
 ZN-65  #A    7.2048E-02    7.2048E-02    6.868E+02%                1.89E+00
 NB-94  #A    2.1404E-01    2.1404E-01    1.053E+02%                7.83E-01
 ZR-95  #A    7.5485E-02    7.5486E-02    3.470E+02%                2.08E+00
 NB-95  #A    1.6588E-01    1.6588E-01    1.643E+02%                9.65E-01
 RU-103 #A   -1.0369E-01   -1.0370E-01    2.255E+02%                8.33E-01
 RH-106 #A    4.8038E-01    4.8038E-01    1.163E+02%                9.00E+00
 AG-108M      6.3358E-01    6.3358E-01    3.060E+01%                4.33E-01
 AG-110M#A    2.8104E-01    2.8104E-01    1.379E+02%                1.37E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 17
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 SN-113 #A   -8.2794E-02   -8.2794E-02    3.820E+02%                1.13E+00
 SB-124 #A    1.2896E-01    1.2896E-01    1.584E+02%                7.28E-01
 SB-125 #A    2.1420E-01    2.1420E-01    2.791E+02%                2.15E+00
 I-131  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.08E+00
 Gd-153 #A    5.4910E-01    5.4910E-01    7.456E+01%                1.68E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.45E+01
 Tc-99m #A    9.9098E-02    9.9247E-02    1.668E+02%                5.71E-01
 BA-133 #A   -1.3196E-01   -1.3196E-01    2.565E+02%                1.19E+00
 CS-134 #A    1.3864E-01    1.3864E-01    9.498E+01%                9.39E-01
 CS-137 #A    1.5081E-01    1.5081E-01    1.345E+02%                7.28E-01
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.87E-01
 Ba-140 #A    4.8060E-01    4.8062E-01    1.011E+02%                2.87E+00
 La-140 #A    1.2219E-01    1.2220E-01    1.857E+02%                1.67E+00
 CE-141 #A    7.3157E-02    7.3158E-02    4.715E+02%                1.20E+00
 CE-144 #A    1.4801E+00    1.4801E+00    7.974E+01%                3.95E+00
 PM-144 #A    5.0413E-02    5.0413E-02    8.547E+01%                9.00E-01
 EU-152 #A    1.6858E-01    1.6858E-01    2.770E+02%                2.16E+00
 EU-154 #A   -3.7127E-01   -3.7127E-01    5.041E+02%                7.01E+00
 EU-155 #A    8.3088E-01    8.3088E-01    4.681E+01%                2.48E+00
 HF-181 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.16E+00
 Ta-182 #A    1.6138E+00    1.6138E+00    6.482E+01%                3.45E+00
 Hg-203 #A    3.6305E-03    3.6305E-03    5.896E+03%                7.69E-01
 TL-208       1.9659E+00    1.9659E+00    1.465E+01%                5.19E-01
 pm-146 #A   -2.1855E-01   -2.1855E-01    3.461E+02%                2.75E+00
 y-88   #A    0.0000E+00    0.0000E+00    1.000E+03%                6.78E-01
 Cd-113m#B   -1.6122E+02   -1.6122E+02    1.371E+03%                8.08E+03
 Cd-109  A    3.5228E+00    3.5228E+00    1.073E+02%                1.28E+01
 PB-210  A    1.3944E+01    1.3944E+01    5.841E+01%                2.53E+01
 PB-212       4.5547E+00    4.5547E+00    1.377E+01%                1.44E+00
 PB-214       5.2501E+00    5.2501E+00    1.600E+01%                1.89E+00
 BI-207 #A    1.2031E-02    1.2031E-02    1.463E+03%                6.64E-01
 BI-212 #A    2.2678E+00    2.2678E+00    1.376E+02%                1.10E+01
 BI-214       7.1024E+00    7.1024E+00    1.399E+01%                1.90E+00
 BI-210M#A    1.7745E-01    1.7745E-01    1.003E+02%                1.11E+00
 RA-224 #A   -1.9683E+01   -1.9683E+01    4.447E+01%                2.84E+01
 AC-228 #     4.1844E+00    4.1844E+00    2.123E+01%                3.53E+00
 TH-227 #A   -3.7484E+00   -3.7484E+00    6.342E+01%                7.84E+00
 TH-229 #A    2.1104E-01    2.1104E-01    1.419E+03%                1.08E+01
 TH-234 #A    4.3249E+00    4.3249E+00    6.450E+01%                2.46E+01
 PA-231 #A   -5.2083E+00   -5.2083E+00    1.479E+02%                2.65E+01
 PA-233 #A    4.1851E-01    4.1851E-01    1.117E+02%                1.58E+00
 PA-234 #A    9.5887E-01    9.5887E-01    1.185E+02%                2.67E+00
 PA-234M#A    2.9093E+01    2.9093E+01    1.149E+02%                1.17E+02
 U-235  #A    1.3688E+00    1.3688E+00    8.133E+01%                5.90E+00
 AM-241 #A    8.0493E-01    8.0493E-01    7.555E+01%                2.03E+00
 Np-237  A    2.0391E+00    2.0391E+00    6.116E+01%                4.10E+00
 Ir-192 #C    1.2382E+00    1.2382E+00    1.621E+01%                6.32E-01
 Cs-136 #A    1.5114E-02    1.5115E-02    1.456E+03%                8.33E-01
 Np-239 #A    4.6286E-01    4.6294E-01    1.407E+02%                2.23E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:59 AMPage 18
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140331.An1            
                                                                                 
 Nd-147 #A    2.0744E-01    2.0745E-01    7.525E+02%                5.72E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  238.5 to  1999.4 keV)     3.549E+01  Bq/Sample     
 Total Decayed Activity (  238.5 to  1999.4 keV) 3.5489384E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20140340
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-12-E 
             Detector: Ge14 SN/11080670   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-12-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:41        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:41:55     Real Time: 1806   sec
        Analysis Time: 2/10/2014 03:12        Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-02-08_0059.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.627E+00          138.0     2.244E+00    2.246E+00    7.855E+00
NA-22      1.431E-01          225.7     3.230E-01    3.231E-01    1.206E+00
K-40       1.960E+02            6.3     1.225E+01    1.583E+01    8.217E+00
Sc-46      8.967E-01           34.0     3.050E-01    3.085E-01    1.120E+00
CR-51      0.000E+00         1000.0     7.572E-01    7.572E-01    8.492E+00
MN-54     -1.335E-01          233.2     3.114E-01    3.114E-01    1.128E+00
FE-59      5.174E-02          963.7     4.986E-01    4.986E-01    1.930E+00
Co-56      2.386E-01          123.6     2.948E-01    2.951E-01    1.031E+00
CO-57      6.612E-02          256.3     1.695E-01    1.695E-01    5.889E-01
CO-58     -7.644E-02          416.7     3.185E-01    3.185E-01    1.165E+00
CO-60     -3.448E-01          131.1     4.520E-01    4.524E-01    1.595E+00
ZN-65     -6.569E-01          162.3     1.066E+00    1.067E+00    3.728E+00
NB-94     -7.300E-02          434.8     3.174E-01    3.174E-01    1.151E+00
ZR-95     -2.936E-01          159.0     4.669E-01    4.671E-01    1.680E+00
NB-95     -3.095E-01          129.3     4.003E-01    4.007E-01    1.386E+00
RU-103    -4.378E-02          527.6     2.310E-01    2.310E-01    8.498E-01
RH-106     6.733E-01          264.1     1.779E+00    1.779E+00    9.483E+00
AG-108M    5.482E-02          303.9     1.666E-01    1.667E-01    8.153E-01
AG-110M    3.523E-01           68.8     2.422E-01    2.429E-01    1.770E+00
SN-113     1.446E-01          209.6     3.029E-01    3.030E-01    1.081E+00
SB-124     7.965E-02          223.3     1.778E-01    1.779E-01    9.339E-01
SB-125     2.477E-01          174.6     4.326E-01    4.328E-01    2.540E+00
I-131      1.936E-01          167.7     3.245E-01    3.247E-01    8.577E-01
Gd-153     6.363E-01           98.1     6.244E-01    6.256E-01    2.100E+00
Ga-68      9.292E+00          125.7     1.168E+01    1.169E+01    4.148E+01
Tc-99m    -5.997E-02          355.6     2.132E-01    2.133E-01    7.370E-01
BA-133    -6.205E-03          170.5     1.058E-02    1.058E-02    1.218E+00
CS-134    -4.043E-01           98.5     3.980E-01    3.986E-01    1.352E+00
CS-137     0.000E+00         1000.0     7.021E-02    7.021E-02    1.296E+00
CE-139     3.773E-03         5036.0     1.900E-01    1.900E-01    6.741E-01
Ba-140     2.400E-01          200.7     4.816E-01    4.817E-01    3.440E+00
La-140    -5.604E-02          118.5     6.644E-02    6.650E-02    1.702E+00
CE-141    -1.631E-01          236.6     3.860E-01    3.861E-01    1.328E+00
CE-144     1.457E+00          117.4     1.711E+00    1.713E+00    5.788E+00
PM-144     1.566E-01          110.9     1.737E-01    1.739E-01    1.123E+00
EU-152     1.384E+00           87.9     1.216E+00    1.218E+00    2.440E+00
EU-154     1.909E-01          231.8     4.425E-01    4.426E-01    1.154E+01
EU-155     9.020E-01           93.3     8.411E-01    8.426E-01    2.826E+00
HF-181    -8.543E-02          323.3     2.762E-01    2.762E-01    9.996E-01
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Ta-182    -2.342E+00           49.9     1.168E+00    1.174E+00    3.680E+00
Hg-203    -9.577E-02          227.8     2.182E-01    2.183E-01    7.709E-01
TL-208     3.076E+00           13.2     4.046E-01    4.349E-01    4.877E-01
pm-146     1.369E-01          319.5     4.375E-01    4.375E-01    3.349E+00
y-88       4.280E-03         5035.0     2.155E-01    2.155E-01    8.648E-01
Cd-113m   -3.937E+03           78.2     3.077E+03    3.087E+03    1.032E+04
Cd-109     7.294E+00           63.4     4.621E+00    4.638E+00    1.523E+01
PB-210     1.434E+01           58.9     8.451E+00    8.493E+00    2.563E+01
PB-212     7.508E+00            9.3     6.972E-01    8.497E-01    1.509E+00
PB-214     1.686E+01            6.8     1.143E+00    1.440E+00    1.624E+00
BI-207     4.894E-02          256.1     1.253E-01    1.253E-01    9.510E-01
BI-212     0.000E+00         1000.0     3.628E+00    3.628E+00    2.161E+01
BI-214     1.400E+01            8.9     1.245E+00    1.442E+00    1.787E+00
BI-210M   -3.166E-01          118.5     3.752E-01    3.756E-01    1.289E+00
RA-224     8.360E+00           79.2     6.621E+00    6.642E+00    2.209E+01
AC-228     9.056E+00           12.8     1.158E+00    1.246E+00    1.393E+00
TH-227    -3.810E+00           65.0     2.475E+00    2.488E+00    8.173E+00
TH-229    -4.494E+00          118.0     5.302E+00    5.314E+00    1.794E+01
TH-234     2.958E+00          105.0     3.105E+00    3.109E+00    2.670E+01
PA-231     3.260E-02        19180.0     6.254E+00    6.254E+00    2.274E+01
PA-233     1.639E-01          287.5     4.713E-01    4.714E-01    1.691E+00
PA-234    -5.995E-01          191.4     1.147E+00    1.148E+00    3.912E+00
PA-234M    3.513E+00         1120.0     3.934E+01    3.934E+01    1.477E+02
U-235      8.683E-01          190.2     1.652E+00    1.652E+00    5.937E+00
AM-241     2.183E-01          347.2     7.581E-01    7.582E-01    2.611E+00
Np-237     0.000E+00            0.0     1.638E+00    1.638E+00    5.675E+00
Ir-192     1.587E+00           11.3     1.786E-01    2.018E-01    7.044E-01
Cs-136    -2.680E-01          127.5     3.417E-01    3.421E-01    1.195E+00
Np-239    -6.891E-01          121.3     8.359E-01    8.370E-01    2.829E+00
Nd-147    -7.501E-02         1897.0     1.423E+00    1.423E+00    5.404E+00
-----------------------------------------------------------------------------
Total      3.051E+02

      Analyst: Siobhan Perry                      

Page 433 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-12-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140340.An1

 Acquisition information
        Start time:                 2/10/2014 2:41:55 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:41:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-02-08_0059.PBC
                                                 2/8/2014 12:59:45 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1518

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.84       24.  29.86   0.72  2.171E-02    46.54   4.250    PBC<MDA PB210 
    53.26       18.  61.03   0.55  2.660E-02
    59.17        4. 347.24   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.38        4.  79.65   0.77  3.281E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.77      146.  13.11   0.78  3.810E-02
    77.20      184.  10.43   0.78  3.898E-02
    86.67       21.  93.30   0.79  4.164E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.020E-01 EU155 
    87.20       68.  28.99   0.78  4.178E-02
    89.44       21.  63.35   0.79  4.196E-02    88.04   3.790    PBC<MDA Cd109 
    92.60       16.  40.47   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.98       78.  27.76   0.77  4.291E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.816E+01 AC228 
    97.37       15.  98.14   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
    99.50        2. 746.78   0.80  4.365E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.934E-01 Np239 
   105.51       15.  93.25   0.81  4.403E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  9.020E-01 EU155 
   105.56        7. 176.69   0.81  4.395E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  4.249E-01 EU155 
                                               103.70  24.000  3.761E-01 Np239 
   121.86        4. 256.28   0.83  4.378E-02   122.06  85.600    PBC<MDA CO57  
   122.27        2. 508.06   0.83  4.372E-02   123.10  40.790    PBC<MDA EU154 
   133.77       12. 117.43   0.84  4.277E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.457E+00 CE144 
                                               133.02  43.300  3.727E-01 HF181 
   144.08        4. 139.48   0.85  4.148E-02   143.79  10.960    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   162.77        6. 200.67   0.87  3.853E-02   162.66   6.220    PBC<MDA Ba140 
   163.56        5. 222.27   0.87  3.841E-02   163.38   5.080    PBC<MDA U235  
   185.73       81.  21.70   0.71  3.553E-02
   238.52      186.  10.36   0.85  2.932E-02   238.63  43.300  7.663E+00 PB212 
   240.94       18.  79.19   0.95  2.909E-02   240.99   4.100    PBC<MDA RA224 
   242.10       90.  19.05   0.96  2.899E-02   242.00   7.430  2.242E+01 PB214 
   277.48       16.  46.58   0.46  2.610E-02   277.28   6.310    PBC<MDA TL208 
   284.22        5. 168.91   0.99  2.560E-02   284.30   6.140    PBC<MDA I131  
   295.18      150.  11.18   1.02  2.486E-02   295.09  19.300  1.683E+01 PB214 
                                               295.95  30.160  1.116E+01 Ir192 
                                               295.95  30.160  1.116E+01 Ir192 
   303.31        3. 229.46   1.01  2.437E-02   302.85  18.330    PBC<MDA BA133 
   308.38        7. 116.44   1.01  2.403E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  5.131E-01 Ir192 
   311.98        3. 287.52   1.02  2.381E-02   312.01  36.000    PBC<MDA PA233 
   328.39        7. 136.94   1.03  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.17       48.  20.89   0.59  2.235E-02   338.32  12.010  9.933E+00 AC228 
   345.10        9.  87.86   1.05  2.205E-02   344.29  26.500    PBC<MDA EU152 
   351.92      254.   6.92   1.19  2.167E-02   351.93  37.600  1.687E+01 PB214 
   364.50        3. 289.66   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   383.78        4. 197.00   1.09  2.025E-02   383.84   8.940    PBC<MDA BA133 
   391.33        3. 209.56   1.09  1.993E-02   391.69  64.000    PBC<MDA SN113 
   463.16        3. 174.64   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   467.15        3. 214.83   1.17  1.731E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.703E-01 Ir192 
   477.56        6. 110.88   1.18  1.706E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.934E+00 BE7   
   477.57        5. 137.97   1.18  1.704E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.626E+00 BE7   
   510.63       37.  27.31   1.21  1.612E-02   511.86  20.000  6.354E+00 RH106 
   571.40        1. 995.77   1.26  1.481E-02
   583.44       71.  11.87   0.60  1.453E-02   583.02  84.500  3.212E+00 TL208 
   609.34      170.   8.52   1.20  1.403E-02   609.31  46.090  1.400E+01 BI214 
                                               610.30   5.750  1.172E+02 RU103 
                                               610.30   5.750  1.172E+02 RU103 
   617.71        2. 333.60   1.30  1.387E-02   618.06  99.100    PBC<MDA PM144 
   632.71        1. 424.20   1.32  1.356E-02   635.89  11.310    PBC<MDA SB125 
   696.78        2. 372.00   1.37  1.260E-02   696.54  99.000    PBC<MDA PM144 
   722.45        3. 223.28   1.40  1.223E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.440E-01 AG108M
   722.86        2. 303.94   1.40  1.223E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.102E-01 AG108M
                                               723.36  20.220  4.953E-01 EU154 
   736.44        2. 319.54   1.41  1.206E-02   735.72  22.500    PBC<MDA pm146 
   785.34        3. 209.11   1.45  1.144E-02   785.42   1.280    PBC<MDA BI212 
   861.02       13.  46.95   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   889.15        5. 124.57   1.54  1.034E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  2.553E-01 Sc46  
   911.10       46.  14.74   0.55  1.014E-02   911.07  29.000  8.692E+00 AC228 
   938.19        5. 112.70   1.58  9.905E-03   937.49  34.360    PBC<MDA AG110M
   965.01        8.  88.56   1.60  9.682E-03   964.11  14.605    PBC<MDA EU152 
   969.20       12.  59.61   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
  1047.30        1. 264.14   1.66  9.027E-03  1050.36   1.560    PBC<MDA RH106 
  1048.67        1. 746.64   1.66  9.043E-03
  1063.83        2. 256.07   1.67  8.934E-03  1063.66  74.500    PBC<MDA BI207 
  1077.73        4. 125.66   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  4
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1103.36        0. 963.66   1.70  8.697E-03  1099.25  56.500    PBC<MDA FE59  
  1110.82        1. 418.38   1.71  8.614E-03  1112.07  13.644    PBC<MDA EU152 
  1120.09       24.  34.02   1.72  8.561E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.538E+00 Sc46  
                                              1121.30  34.900  4.409E+00 Ta182 
                                              1120.55  99.987  1.538E+00 Sc46  
  1120.11       21.  32.85   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1172.06        1. 398.29   1.76  8.244E-03  1173.24  99.900    PBC<MDA CO60  
  1238.08        6. 123.58   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1276.29        2. 225.72   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.065E-01 EU154 
  1276.39        2. 231.78   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.961E-01 EU154 
  1385.69        5.  68.76   1.91  7.192E-03  1384.30  24.290    PBC<MDA AG110M
  1413.16        4.  75.48   1.92  7.092E-03  1408.00  21.005    PBC<MDA EU152 
  1460.86      259.   6.18   2.15  6.879E-03  1460.83  10.670  1.960E+02 K40   
  1765.01       18.  26.52   2.14  5.878E-03  1764.49  15.400  1.130E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.46    53.26        44.        18. 6.767E+02   61.03   0.555  -      s 
   298.35    74.74       118.       153. 4.016E+03   14.72   0.591  -      s 
   308.06    77.17       104.       188. 4.823E+03   11.89   0.911  -      s 
   348.40    87.20        92.        58. 1.394E+03   26.69   0.790  -       D
   742.19   185.73        57.        81. 2.280E+03   21.70   0.713  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.79    46.84        73.        24.     0.013    29.86   0.719 
 AM-241    236.09    59.17       111.         4.     0.002   347.24   0.761s
 TH-234    252.92    63.38       151.         4.     0.002    79.65   0.765s
 EU-155    345.54    86.54       101.        21.     0.012    93.30   0.790D
 Cd-109    357.12    89.44        77.        21.     0.012    63.35   0.791 
 Nd-147    364.49    91.28       212.       -31.    -0.017    69.91   0.794s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  5
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234    369.78    92.60       153.        16.     0.009    40.47   0.796s
 AC-228    371.27    92.98       102.        78.     0.043    27.76   0.766s
 Gd-153    388.85    97.37       100.        15.     0.008    98.14   0.801s
 Np-239    397.35    99.50       144.         2.     0.001   746.78   0.803s
 Gd-153    412.77   103.36       113.        -3.    -0.002   523.36   0.807 
 Np-239    421.57   105.56        76.         7.     0.004   176.69   0.807s
 EU-155    421.41   105.51        92.        15.     0.008    93.25   0.809s
 Np-239    428.46   107.28       107.       -12.    -0.007   121.31   0.810s
 EU-152    478.87   119.88        59.       -16.    -0.009    73.23   0.826s
 CO-57     486.77   121.86        63.         4.     0.002   256.28   0.826s
 EU-154    488.42   122.27        66.         2.     0.001   508.06   0.827s
 PA-234    524.61   131.32       124.        -8.    -0.005   191.35   0.836s
 CE-144    534.38   133.77       100.        12.     0.007   117.43   0.838s
 HF-181    545.98   136.67       110.       -16.    -0.009    98.76   0.841s
 CO-57     545.97   136.66       110.       -16.    -0.009    98.86   0.841s
 Tc-99m    565.64   141.58        95.        -4.    -0.002   355.59   0.845s
 U-235     575.63   144.08        97.         4.     0.002   139.48   0.849s
 CE-141    582.25   145.74        92.        -6.    -0.003   236.60   0.850s
 Ba-140    650.35   162.77        67.         6.     0.003   200.67   0.868s
 U-235     653.54   163.56        71.         5.     0.003   222.27   0.869s
 TH-229    772.08   193.21        98.       -12.    -0.007   117.99   0.899s
 U-235     819.30   205.01        85.        -8.    -0.005   191.14   0.911s
 TH-229    845.05   211.45        79.       -13.    -0.007    99.83   0.917s
 TH-227    946.19   236.74       119.       -25.    -0.014    64.96   0.942s
 PB-212    953.75   238.63        46.       172.     0.095     8.74   0.945D
 RA-224    963.16   240.99        92.        18.     0.010    79.19   0.947D
 PB-214    967.21   242.00        50.        65.     0.036    18.67   0.948D
 EU-152    977.37   244.54        86.       -12.    -0.007   112.69   0.951s
 Cd-113m  1046.63   261.86        35.       -12.    -0.006    78.15   0.970 
 BI-210M  1062.82   265.90        38.        -8.    -0.004   118.50   0.972s
 TL-208   1109.10   277.48        15.        16.     0.009    46.58   0.461s
 Hg-203   1126.26   281.77        33.        -4.    -0.002   227.83   0.985s
 I-131    1136.07   284.22        29.         5.     0.003   168.91   0.990s
 PB-214   1179.91   295.18        37.       145.     0.081    11.18   1.016s
 Ir-192   1180.16   295.24        43.       131.     0.073    11.25   1.002s
 BA-133   1212.43   303.31        30.         3.     0.002   229.46   1.009s
 Ba-140   1219.52   305.09        35.        -3.    -0.002   263.70   1.011s
 BI-210M  1219.42   305.06        35.        -3.    -0.002   260.44   1.011s
 Ir-192   1232.69   308.38        30.         7.     0.004   116.44   1.014s
 PA-233   1247.10   311.98        25.         3.     0.001   287.52   1.018s
 La-140   1312.71   328.39        40.         7.     0.004   136.94   1.034s
 AC-228   1351.85   338.17        15.        48.     0.027    20.89   0.586s
 Cs-136   1359.17   340.00        62.       -11.    -0.006   107.57   1.045s
 EU-152   1379.57   345.10        24.         9.     0.005    87.86   1.049s
 PB-214   1406.84   351.92        21.       247.     0.137     6.92   1.195 
 BA-133   1420.44   355.32        32.        -3.    -0.002   252.14   1.060s
 I-131    1457.15   364.50        26.         3.     0.001   289.66   1.069s
 BA-133   1534.25   383.78        23.         4.     0.002   197.00   1.087s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  6
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113   1564.44   391.33        23.         3.     0.002   209.56   1.095s
 SB-125   1710.97   427.96        23.        -1.    -0.001   749.52   1.129s
 SB-125   1851.77   463.16        16.         3.     0.002   174.64   1.163s
 Ir-192   1867.73   467.15        16.         3.     0.002   214.83   1.167s
 PM-144   1909.37   477.56        21.         6.     0.003   110.88   1.175s
 BE-7     1909.41   477.57        24.         5.     0.003   137.97   1.176s
 HF-181   1928.83   482.43        22.        -2.    -0.001   323.29   1.180s
 RU-103   1984.21   496.28        19.        -1.    -0.001   527.64   1.194s
 RH-106   2041.63   510.63        32.        37.     0.020    27.31   1.208s
 CS-134   2253.84   563.68        27.        -4.    -0.002   180.74   1.255s
 CS-134   2284.70   571.40        15.         1.     0.000   995.77   1.260s
 PA-234   2278.77   569.91        23.        -1.     0.000   950.97   1.261s
 BI-207   2279.41   570.08        22.        -1.    -0.001   544.77   1.261s
 TL-208   2332.72   583.40         3.        68.     0.038    13.15   0.595s
 SB-124   2410.35   602.81        20.        -1.    -0.001   568.86   1.291s
 CS-134   2425.50   606.60        44.       -10.    -0.006    98.45   1.292s
 BI-214   2436.48   609.34        15.       163.     0.091     8.52   1.200s
 RU-103   2436.36   609.31        20.       142.     0.079     9.49   1.297s
 AG-108M  2452.41   613.32        30.        -6.    -0.004   125.56   1.301s
 PM-144   2469.94   617.71        27.         2.     0.001   333.60   1.304s
 SB-125   2529.96   632.71        10.         1.     0.001   424.20   1.320s
 AG-110M  2629.66   657.63        17.        -1.    -0.001   547.24   1.340s
 PM-144   2786.25   696.78        23.         2.     0.001   372.00   1.374s
 NB-94    2809.90   702.69        24.        -2.    -0.001   434.78   1.379s
 SB-124   2888.97   722.45        19.         3.     0.002   223.28   1.396s
 AG-108M  2890.61   722.86        21.         2.     0.001   303.94   1.397s
 pm-146   2944.94   736.44        14.         2.     0.001   319.54   1.408s
 ZR-95    3027.62   757.11        13.        -3.    -0.002   159.00   1.426s
 AG-110M  3062.92   765.93        22.        -4.    -0.002   161.68   1.432s
 NB-95    3061.99   765.70        32.        -6.    -0.004   129.34   1.433s
 EU-152   3112.51   778.33        21.        -3.    -0.002   203.14   1.444s
 BI-212   3140.56   785.34        16.         3.     0.002   209.11   1.450s
 CS-134   3184.31   796.28        22.        -6.    -0.003   124.17   1.459s
 CS-134   3206.61   801.85        19.        -3.    -0.002   187.29   1.464s
 CO-58    3245.35   811.54        19.        -2.    -0.001   416.66   1.471s
 La-140   3271.74   818.13        21.        -3.    -0.002   213.69   1.476s
 Cs-136   3264.88   816.42        20.        -5.    -0.003   127.50   1.478s
 MN-54    3341.57   835.59        17.        -3.    -0.001   233.20   1.492s
 TL-208   3443.32   861.02        11.        13.     0.007    46.95   1.513s
 AG-110M  3540.13   885.21        21.        -3.    -0.002   215.58   1.533s
 Sc-46    3555.88   889.15        15.         5.     0.003   124.57   1.536s
 AC-228   3643.69   911.10         0.        46.     0.026    14.74   0.550s
 AG-110M  3752.10   938.19        11.         5.     0.003   112.70   1.576s
 EU-152   3859.38   965.01        21.         8.     0.004    88.56   1.597s
 AC-228   3876.18   969.20        21.        12.     0.007    59.61   1.601s
 EU-154   4018.74  1004.84        18.        -1.    -0.001   571.80   1.629s
 Co-56    4148.11  1037.17        19.        -3.    -0.001   248.95   1.655s
 Cs-136   4194.12  1048.67        11.         1.     0.000   746.64   1.663s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  7
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   4188.65  1047.30         5.         1.     0.001   264.14   1.665s
 BI-207   4254.81  1063.83        14.         2.     0.001   256.07   1.675s
 Ga-68    4310.44  1077.73        12.         4.     0.002   125.66   1.685s
 FE-59    4412.99  1103.36         9.         0.     0.000   963.66   1.702s
 EU-152   4442.84  1110.82        15.         1.     0.001   418.38   1.712s
 ZN-65    4459.87  1115.08        32.        -5.    -0.003   162.32   1.714s
 BI-214   4480.01  1120.11        23.        21.     0.012    32.85   1.718s
 Sc-46    4479.91  1120.09        21.        24.     0.013    34.02   1.718s
 Ta-182   4479.66  1120.02        13.       -13.    -0.007    49.87   1.719 
 CO-60    4687.87  1172.06         9.         1.     0.001   398.29   1.757s
 Ta-182   4756.36  1189.17        17.        -1.    -0.001   525.07   1.769s
 Co-56    4952.09  1238.08        21.         6.     0.003   123.58   1.805s
 NA-22    5105.01  1276.29         9.         2.     0.001   225.72   1.831s
 EU-154   5105.39  1276.39         9.         2.     0.001   231.78   1.831s
 FE-59    5162.53  1290.67        17.        -3.    -0.002   187.71   1.843s
 CO-60    5325.60  1331.41        16.        -5.    -0.003   131.09   1.871s
 AG-110M  5542.83  1385.69         3.         5.     0.003    68.76   1.907s
 EU-152   5652.75  1413.16         3.         4.     0.002    75.48   1.923s
 K-40     5843.68  1460.86         3.       259.     0.144     6.18   2.155 
 La-140   6383.07  1595.62        12.        -3.    -0.001   193.56   2.044s
 BI-214   7061.12  1765.01         6.        18.     0.010    26.52   2.145s
 Co-56    7073.95  1768.21        21.        -9.    -0.005    78.67   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.6265E+00                                      5.31E+01             
                           477.60 1.626E+00 ?(  7.855E+00 1.38E+02 1.05E+01 G  
 
NA-22    C   1.4312E-01                                      9.50E+02             
                          1274.53 1.431E-01 ?(  1.206E+00 2.26E+02 9.99E+01 G  
 
K-40     N   1.9600E+02                                      4.66E+11             
                          1460.83 1.960E+02  (P 8.217E+00 6.18E+00 1.07E+01 G  
 
Sc-46    F   8.9668E-01                                      8.38E+01             
                           889.28 2.553E-01 ?(  1.120E+00 1.25E+02 1.00E+02 G  
                          1120.55 1.538E+00 ?(  1.550E+00 3.40E+01 1.00E+02 G  
 
MN-54    C  -1.3351E-01                                      3.12E+02             
                           834.85-1.335E-01 ?(  1.128E+00 2.33E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  8
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   5.1736E-02                                      4.45E+01             
                          1099.25 5.174E-02 ?(  1.930E+00 9.64E+02 5.65E+01 G  
                          1291.60-5.464E-01 +   3.686E+00 1.88E+02 4.32E+01 G  
 
Co-56    C   2.3856E-01                                      7.73E+01             
                           846.77 0.000E+00 &(  1.031E+00 1.00E+03 9.99E+01 G  
                          1238.28 5.994E-01 ?(  2.583E+00 1.24E+02 6.61E+01 G  
                          1037.84-1.105E+00 +   9.942E+00 2.49E+02 1.41E+01 G  
                          1771.35-5.588E+00 +   1.480E+01 7.87E+01 1.55E+01  A 
 
CO-57    C   6.6120E-02                                      2.72E+02             
                           122.06 6.612E-02 ?(  5.889E-01 2.56E+02 8.56E+01 G  
                           136.47-1.901E+00 +   6.319E+00 9.89E+01 1.07E+01 G  
 
CO-58    C  -7.6439E-02                                      7.09E+01             
                           810.78-7.644E-02 ?(  1.165E+00 4.17E+02 9.95E+01 G  
 
CO-60    F  -3.4482E-01                                      1.93E+03             
                          1332.50-3.448E-01 ?(  1.595E+00 1.31E+02 1.00E+02 G  
                          1173.24 7.421E-02 +   1.128E+00 3.98E+02 9.99E+01 G  
 
ZN-65    F  -6.5691E-01                                      2.44E+02             
                          1115.55-6.569E-01 ?(  3.728E+00 1.62E+02 5.06E+01 G  
 
NB-94    I  -7.3003E-02                                      7.41E+06             
                           702.63-7.300E-02 &(  1.151E+00 4.35E+02 9.79E+01 G  
                           871.10 0.000E+00 +   3.898E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I  -2.9362E-01                                      6.40E+01             
                           756.73-2.936E-01 ?(  1.680E+00 1.59E+02 5.45E+01 G  
                           724.20 5.577E-02 &   2.692E+00 1.32E+03 4.42E+01 G  
 
NB-95    I  -3.0953E-01                                      6.40E+01             
                           765.79-3.095E-01 ?(  1.386E+00 1.29E+02 9.98E+01 G  
 
RU-103   I  -4.3776E-02                                      3.93E+01             
                           497.05-4.378E-02 ?(  8.498E-01 5.28E+02 9.09E+01 G  
                           610.30 9.797E+01 ?   1.617E+01 9.49E+00 5.75E+00 GA 
 
RH-106   I   6.7334E-01                                      3.74E+02             
                           621.92 1.058E-02 %(  9.483E+00 2.41E+04 9.93E+00 G  
                          1050.36 4.892E+00 ?(  5.073E+01 2.64E+02 1.56E+00 G  
                           511.86 6.354E+00 ?   5.029E+00 2.73E+01 2.00E+01 GA 
 
AG-108M  C   5.4822E-02                                      1.53E+05             
                           433.94-7.830E-04 %(  8.153E-01 2.81E+04 9.05E+01 G  
                           722.94 1.102E-01 ?(  1.212E+00 3.04E+02 9.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage  9
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           614.28-2.860E-01 +   1.244E+00 1.26E+02 8.98E+01 G  
 
AG-110M  F   3.5229E-01                                      2.50E+02             
                           884.68-2.292E-01 ?(  1.770E+00 2.16E+02 7.27E+01 G  
                           657.76-4.812E-02 +   9.747E-01 5.47E+02 9.46E+01 G  
                           937.49 7.597E-01 ?(  3.014E+00 1.13E+02 3.44E+01 G  
                          1384.30 1.516E+00 ?(  3.423E+00 6.88E+01 2.43E+01 G  
                           763.94-9.164E-01 &   5.238E+00 1.62E+02 2.23E+01 G  
 
SN-113   F   1.4455E-01                                      1.15E+02             
                           391.69 1.446E-01  (  1.081E+00 2.10E+02 6.40E+01 G  
 
SB-124   F   7.9645E-02                                      6.02E+01             
                           602.73-4.467E-02 ?(  9.339E-01 5.69E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.407E+00 1.00E+03 4.78E+01 G  
                           722.79 1.210E+00 ?(  9.723E+00 2.23E+02 1.08E+01 G  
 
SB-125   I   2.4774E-01                                      1.01E+03             
                           427.88-9.266E-02 &(  2.540E+00 7.50E+02 2.96E+01 G  
                           600.50 0.000E+00 +   5.547E+00 1.00E+03 1.79E+01 G  
                           635.89 3.983E-01 ?(  6.407E+00 4.24E+02 1.13E+01 G  
                           463.37 1.047E+00 &(  6.558E+00 1.75E+02 1.05E+01 G  
 
I-131    I   1.9358E-01                                      8.02E+00             
                           364.48 8.265E-02 ?(  8.577E-01 2.90E+02 8.17E+01 G  
                           284.30 1.670E+00 &(  9.899E+00 1.69E+02 6.14E+00 G  
                           636.97 0.000E+00 -   1.541E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F   6.3627E-01                                      2.42E+02             
                            97.50 6.363E-01  (  2.100E+00 9.81E+01 3.00E+01 G  
                           103.20-1.678E-01 &   3.033E+00 5.23E+02 2.18E+01 G  
 
Ga-68    C   9.2917E+00                                      4.71E-02             
                          1077.40 9.292E+00 ?(  4.148E+01 1.26E+02 3.30E+00 G  
 
Tc-99m   I  -5.9968E-02                                      2.51E-01             
                           140.51-5.997E-02 ?(  7.370E-01 3.56E+02 8.93E+01 G  
 
BA-133   F  -6.2053E-03                                      3.85E+03             
                           356.00-1.363E-01 ?(  1.218E+00 2.52E+02 6.20E+01 G  
                           302.85 4.343E-01 &(  3.530E+00 2.29E+02 1.83E+01 G  
                           383.84 1.097E+00 *   7.691E+00 1.97E+02 8.94E+00 GA 
                            80.99-8.529E-03 %   2.121E+00 7.16E+03 3.41E+01 GA 
 
CS-134   I  -4.0429E-01                                      7.54E+02             
                           604.71-4.043E-01 ?(  1.352E+00 9.85E+01 9.76E+01 G  
                           795.87-3.291E-01 +   1.424E+00 1.24E+02 8.55E+01 G  
                           569.32 1.347E-01 +   5.040E+00 9.96E+02 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage 10
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           801.95-1.934E+00 +   1.296E+01 1.87E+02 8.69E+00 G  
                           563.24-1.885E+00 +   1.202E+01 1.81E+02 8.35E+00 G  
 
CE-139   F   3.7731E-03                                      1.38E+02             
                           165.85 3.773E-03 &(  6.741E-01 5.04E+03 7.99E+01 G  
 
Ba-140   I   2.3997E-01                                      1.28E+01             
                           537.26-4.667E-02 %(  3.440E+00 1.99E+03 2.44E+01 G  
                           162.66 1.364E+00 ?(  9.455E+00 2.01E+02 6.22E+00 G  
                           304.85-1.741E+00 +   1.624E+01 2.64E+02 4.29E+00 G  
 
La-140   I  -5.6042E-02                                      1.28E+01             
                          1596.21-2.406E-01 ?(  1.702E+00 1.94E+02 9.54E+01 G  
                           487.02 1.868E-02 &   1.367E+00 1.91E+03 4.55E+01 G  
                           328.76 8.111E-01 ?(  3.837E+00 1.37E+02 2.03E+01 G  
                           815.77-6.745E-01 +   5.163E+00 2.14E+02 2.33E+01 G  
 
CE-141   I  -1.6313E-01                                      3.25E+01             
                           145.44-1.631E-01 ?(  1.328E+00 2.37E+02 4.82E+01 G  
 
CE-144   I   1.4570E+00                                      2.85E+02             
                           133.54 1.457E+00 &(  5.788E+00 1.17E+02 1.11E+01 G  
 
PM-144   C   1.5664E-01                                      3.63E+02             
                           696.54 8.336E-02 &(  1.123E+00 3.72E+02 9.90E+01 G  
                           618.06 9.122E-02 ?(  1.092E+00 3.34E+02 9.91E+01 G  
                           476.81 4.837E-01 ?(  1.858E+00 1.11E+02 4.20E+01 G  
 
EU-152   F   1.3842E+00                                      4.94E+03             
                           344.29 8.180E-01 &(  2.440E+00 8.79E+01 2.65E+01 G  
                          1112.07 6.303E-01 ?(  9.782E+00 4.18E+02 1.36E+01 G  
                           121.78-7.025E-01 &   1.712E+00 7.32E+01 2.86E+01 G  
                           778.92-1.222E+00 +   8.880E+00 2.03E+02 1.29E+01 G  
                           964.11 3.116E+00 &(  9.394E+00 8.86E+01 1.46E+01 G  
                           244.69-3.063E+00 +   1.169E+01 1.13E+02 7.58E+00 G  
                          1408.00 1.655E+00 ?   4.211E+00 7.55E+01 2.10E+01 GA 
 
EU-154   I   1.9091E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  1.154E+01 1.00E+03 1.23E+01 G  
                           123.10 7.129E-02 &(  1.268E+00 5.08E+02 4.08E+01 G  
                          1274.54 3.961E-01 ?(  3.432E+00 2.32E+02 3.52E+01 G  
                           723.36-2.113E-03 %   5.978E+00 7.71E+04 2.02E+01 G  
                          1004.77-3.538E-01 &   7.463E+00 5.72E+02 1.80E+01 G  
                           996.33-9.975E-02 %   1.186E+01 3.16E+03 1.06E+01 G  
 
EU-155   I   9.0203E-01                                      1.81E+03             
                           105.31 9.020E-01 ?(  2.826E+00 9.32E+01 2.12E+01 G  
                            86.54 9.020E-01 }   2.154E+00 9.33E+01 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage 11
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F  -8.5425E-02                                      4.24E+01             
                           482.00-8.542E-02 ?(  9.996E-01 3.23E+02 8.05E+01 G  
                           133.02-4.108E-02 %   1.482E+00 1.04E+03 4.33E+01 G  
                           345.83-5.202E-02 %   4.662E+00 2.46E+03 1.51E+01 G  
                           136.30-3.474E+00 +   1.153E+01 9.88E+01 5.85E+00 G  
 
Ta-182   F  -2.3422E+00                                      1.14E+02             
                          1121.30-2.342E+00  (  3.680E+00 4.99E+01 3.49E+01 G  
                          1221.41 0.000E+00 +   4.943E+00 1.00E+03 2.70E+01 G  
                          1189.05-4.768E-01 +   9.256E+00 5.25E+02 1.62E+01 G  
 
Hg-203   F  -9.5767E-02                                      4.66E+01             
                           279.20-9.577E-02 ?(  7.709E-01 2.28E+02 8.15E+01 G  
 
TL-208   N   3.0760E+00                                      6.98E+02             
                           583.02 3.076E+00  (  4.877E-01 1.32E+01 8.45E+01 G  
                           277.28 5.510E+00 +   6.934E+00 4.66E+01 6.31E+00 G  
                           860.56 5.347E+00 +   7.772E+00 4.69E+01 1.24E+01 G  
 
pm-146   C   1.3691E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  3.349E+00 1.00E+03 3.40E+01 G  
                           735.72 3.438E-01 ?(  4.068E+00 3.20E+02 2.25E+01 G  
                           453.88 0.000E+00 &   1.577E+00 1.00E+03 6.50E+01 G  
 
y-88     F   4.2799E-03                                      1.07E+02             
                           898.04 4.280E-03 %(  8.648E-01 5.04E+03 9.37E+01 G  
                          1836.06 0.000E+00 -   7.259E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -3.9366E+03                                      5.33E+03             
                           263.70-3.937E+03  (  1.032E+04 7.82E+01 6.00E-03   K
 
Cd-109   F   7.2936E+00                                      4.53E+02             
                            88.04 7.294E+00  (  1.523E+01 6.34E+01 3.79E+00 G  
 
PB-210   N   1.4342E+01                                      8.14E+03             
                            46.54 1.434E+01  (P 2.563E+01 2.99E+01 4.25E+00 G  
 
PB-212   N   7.5083E+00                                      6.98E+02             
                           238.63 7.508E+00  (P 1.509E+00 8.74E+00 4.33E+01 G  
                           300.03 0.000E+00 -   2.763E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.6857E+01                                      5.84E+05             
                           351.93 1.687E+01  (P 1.624E+00 6.92E+00 3.76E+01 G  
                           295.09 1.683E+01 *(P 3.578E+00 1.12E+01 1.93E+01 G  
                           242.00 1.679E+01   P 9.186E+00 1.87E+01 7.43E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   4.8935E-02                                      1.18E+04             
                           569.70-4.783E-02 ?(  9.510E-01 5.45E+02 9.77E+01 G  
                          1063.66 1.759E-01 &(  1.656E+00 2.56E+02 7.45E+01 G  
 
BI-214   N   1.3998E+01                                      5.84E+05             
                           609.31 1.400E+01 @(P 1.787E+00 8.52E+00 4.61E+01 G  
                          1120.29 8.932E+00 - P 1.078E+01 3.28E+01 1.51E+01 G  
                          1764.49 1.130E+01 - P 8.854E+00 2.65E+01 1.54E+01 G  
 
BI-210M  T  -3.1660E-01                                      1.10E+09             
                           265.83-3.166E-01 ?(  1.289E+00 1.18E+02 5.00E+01 G  
                           304.90-2.703E-01 +   2.489E+00 2.60E+02 2.80E+01 G  
 
RA-224   N   8.3600E+00                                      6.98E+02             
                           240.99 8.360E+00  (  2.209E+01 7.92E+01 4.10E+00 G  
 
AC-228   N   9.0555E+00                                      2.10E+03             
                           911.07 8.692E+00  (  1.393E+00 1.47E+01 2.90E+01 G  
                           968.97 4.079E+00 -   7.935E+00 5.96E+01 1.75E+01 G  
                           338.32 9.933E+00 *(  4.296E+00 2.09E+01 1.20E+01 G  
                            93.35 1.816E+01 +   1.159E+01 2.78E+01 5.56E+00 XA 
 
TH-227   N  -3.8102E+00                                      7.95E+03             
                           235.97-3.810E+00 ?(  8.173E+00 6.50E+01 1.23E+01 G  
                            50.14-3.035E-01 %   1.400E+01 1.33E+03 8.00E+00 G  
                           256.24 1.167E-02 %   1.083E+01 2.61E+04 7.00E+00 G  
 
TH-229   N  -4.4935E+00                                      2.68E+06             
                           193.51-4.493E+00 ?(  1.794E+01 1.18E+02 4.40E+00 G  
                           210.85-7.562E+00 &   2.547E+01 9.98E+01 2.99E+00 G  
 
TH-234   N   2.9576E+00                                      1.63E+12             
                            63.29 1.714E+00  (P 2.670E+01 7.96E+01 3.81E+00 G  
                            92.59 3.806E+00 *(P 1.401E+01 4.05E+01 5.58E+00 G  
 
PA-231   N   3.2604E-02                                      1.20E+07             
                           302.65 3.260E-02 &(  2.274E+01 1.92E+04 2.88E+00 G  
                           300.07 0.000E+00 &   3.685E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   1.6392E-01                                      7.82E+08             
                           312.01 1.639E-01  (  1.691E+00 2.88E+02 3.60E+01 G  
                           300.18-2.259E-01 %   1.086E+01 1.33E+03 6.20E+00 G  
 
PA-234   N  -5.9953E-01                                      1.63E+12             
                           131.29-5.995E-01 ?(  3.912E+00 1.91E+02 1.80E+01 G  
                           946.02 0.000E+00 +   3.108E+00 1.00E+03 1.34E+01 G  
                           569.47-3.279E-01 +   1.143E+01 9.51E+02 8.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24-5.758E-02 %   1.271E+01 5.91E+03 9.60E+00 G  
                           880.53-2.813E-03 %   2.018E+01 1.92E+05 6.00E+00 GA 
 
PA-234M  N   3.5127E+00                                      1.63E+12             
                          1001.00 3.513E+00 %(  1.477E+02 1.12E+03 8.37E-01 G  
                           766.41 3.442E+00 %   3.816E+02 2.99E+03 2.94E-01 G  
 
U-235    N   8.6829E-01                                      2.57E+11             
                           143.79 5.497E-01  (P 5.937E+00 1.39E+02 1.10E+01 G  
                           205.33-2.784E+00 + P 1.538E+01 1.91E+02 5.01E+00 G  
                           163.38 1.556E+00 &(  1.195E+01 2.22E+02 5.08E+00 G  
 
AM-241   T   2.1832E-01                                      1.58E+05             
                            59.54 2.183E-01 ?(  2.611E+00 3.47E+02 3.59E+01 G  
 
Ir-192   F   1.5871E+00                                      7.40E+01             
                           316.49 4.633E-03 %(  7.044E-01 4.14E+03 8.70E+01 G  
                           468.06 1.703E-01 &(  1.325E+00 2.15E+02 5.18E+01 G  
                           308.44 5.131E-01 &(  2.060E+00 1.16E+02 3.18E+01 G  
                           295.95 9.715E+00 ?(  2.470E+00 1.13E+01 3.02E+01 G  
 
Cs-136   F  -2.6804E-01                                      1.30E+01             
                           818.50-2.680E-01 ?(  1.195E+00 1.27E+02 1.00E+02 G  
                          1048.07 4.971E-02 +   1.414E+00 7.47E+02 8.00E+01 G  
                           340.57-5.769E-01 &   2.106E+00 1.08E+02 4.69E+01 G  
 
Np-239   T  -6.8908E-01                                      2.36E+00             
                           103.70 3.761E-01 +   2.283E+00 1.77E+02 2.40E+01 X  
                           106.13-6.891E-01 &(  2.829E+00 1.21E+02 2.27E+01 G  
                            99.50 1.934E-01 +   4.970E+00 7.47E+02 1.50E+01 X  
 
Nd-147      -7.5014E-02                                      1.11E+01             
                           531.00-7.501E-02 %(  5.404E+00 1.90E+03 1.30E+01 G  
                            91.10-1.408E+00 +   3.258E+00 6.99E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.17       111.         4.     0.002   347.24   2.183E-01   
 TH-234      63.38       151.         4.     0.002    79.65   1.714E+00  P
 Nd-147      91.28       212.       -31.    -0.017    69.91  -1.408E+00   
 TH-234      92.60       153.        16.     0.009    40.47   3.806E+00  P
 Gd-153      97.37       100.        15.     0.008    98.14   6.363E-01   
 Np-239      99.50       144.         2.     0.001   746.78   1.934E-01   
 Gd-153     103.36       113.        -3.    -0.002   523.36  -1.678E-01   
 Np-239     105.56        76.         7.     0.004   176.69   3.761E-01   
 Np-239     107.28       107.       -12.    -0.007   121.31  -6.891E-01   
 CO-57      121.86        63.         4.     0.002   256.28   6.612E-02   
 EU-154     122.27        66.         2.     0.001   508.06   7.129E-02   
 PA-234     131.32       124.        -8.    -0.005   191.35  -5.995E-01   
 CE-144     133.77       100.        12.     0.007   117.43   1.457E+00   
 HF-181     136.67       110.       -16.    -0.009    98.76  -3.474E+00   
 CO-57      136.66       110.       -16.    -0.009    98.86  -1.901E+00   
 Tc-99m     141.58        95.        -4.    -0.002   355.59  -5.997E-02   
 U-235      144.08        97.         4.     0.002   139.48   5.497E-01  P
 CE-141     145.74        92.        -6.    -0.003   236.60  -1.631E-01   
 Ba-140     162.77        67.         6.     0.003   200.67   1.364E+00   
 U-235      163.56        71.         5.     0.003   222.27   1.556E+00   
 TH-229     193.21        98.       -12.    -0.007   117.99  -4.493E+00   
 U-235      205.01        85.        -8.    -0.005   191.14  -2.784E+00  P
 TH-229     211.45        79.       -13.    -0.007    99.83  -7.562E+00   
 TH-227     236.74       119.       -25.    -0.014    64.96  -3.810E+00   
 Cd-113m    261.86        35.       -12.    -0.006    78.15  -3.937E+03   
 BI-210M    265.90        38.        -8.    -0.004   118.50  -3.166E-01   
 Hg-203     281.77        33.        -4.    -0.002   227.83  -9.577E-02   
 I-131      284.22        29.         5.     0.003   168.91   1.670E+00   
 Ir-192     295.24        43.       131.     0.073    11.25   9.715E+00   
 BA-133     303.31        30.         3.     0.002   229.46   4.343E-01   

Page 448 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage 15
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     305.09        35.        -3.    -0.002   263.70  -1.741E+00   
 BI-210M    305.06        35.        -3.    -0.002   260.44  -2.703E-01   
 Ir-192     308.38        30.         7.     0.004   116.44   5.131E-01   
 PA-233     311.98        25.         3.     0.001   287.52   1.639E-01   
 La-140     328.39        40.         7.     0.004   136.94   8.111E-01   
 Cs-136     340.00        62.       -11.    -0.006   107.57  -5.769E-01   
 BA-133     355.32        32.        -3.    -0.002   252.14  -1.363E-01   
 I-131      364.50        26.         3.     0.001   289.66   8.265E-02   
 BA-133     383.78        23.         4.     0.002   197.00   1.097E+00   
 SN-113     391.33        23.         3.     0.002   209.56   1.446E-01   
 SB-125     427.96        23.        -1.    -0.001   749.52  -9.266E-02   
 SB-125     463.16        16.         3.     0.002   174.64   1.047E+00   
 Ir-192     467.15        16.         3.     0.002   214.83   1.703E-01   
 PM-144     477.56        21.         6.     0.003   110.88   4.837E-01   
 BE-7       477.57        24.         5.     0.003   137.97   1.626E+00   
 HF-181     482.43        22.        -2.    -0.001   323.29  -8.542E-02   
 RU-103     496.28        19.        -1.    -0.001   527.64  -4.378E-02   
 RH-106     510.63        32.        37.     0.020    27.31   6.354E+00   
 CS-134     563.68        27.        -4.    -0.002   180.74  -1.885E+00   
 CS-134     571.40        15.         1.     0.000   995.77   1.347E-01   
 PA-234     569.91        23.        -1.     0.000   950.97  -3.279E-01   
 BI-207     570.08        22.        -1.    -0.001   544.77  -4.783E-02   
 SB-124     602.81        20.        -1.    -0.001   568.86  -4.467E-02   
 CS-134     606.60        44.       -10.    -0.006    98.45  -4.043E-01   
 RU-103     609.31        20.       142.     0.079     9.49   9.797E+01   
 AG-108M    613.32        30.        -6.    -0.004   125.56  -2.860E-01   
 PM-144     617.71        27.         2.     0.001   333.60   9.122E-02   
 SB-125     632.71        10.         1.     0.001   424.20   3.983E-01   
 AG-110M    657.63        17.        -1.    -0.001   547.24  -4.812E-02   
 PM-144     696.78        23.         2.     0.001   372.00   8.336E-02   
 NB-94      702.69        24.        -2.    -0.001   434.78  -7.300E-02   
 SB-124     722.45        19.         3.     0.002   223.28   1.210E+00   
 AG-108M    722.86        21.         2.     0.001   303.94   1.102E-01   
 pm-146     736.44        14.         2.     0.001   319.54   3.438E-01   
 ZR-95      757.11        13.        -3.    -0.002   159.00  -2.936E-01   
 AG-110M    765.93        22.        -4.    -0.002   161.68  -9.164E-01   
 NB-95      765.70        32.        -6.    -0.004   129.34  -3.095E-01   
 BI-212     785.34        16.         3.     0.002   209.11   1.065E+01   
 CS-134     796.28        22.        -6.    -0.003   124.17  -3.291E-01   
 CS-134     801.85        19.        -3.    -0.002   187.29  -1.934E+00   
 CO-58      811.54        19.        -2.    -0.001   416.66  -7.644E-02   
 La-140     818.13        21.        -3.    -0.002   213.69  -6.745E-01   
 Cs-136     816.42        20.        -5.    -0.003   127.50  -2.680E-01   
 MN-54      835.59        17.        -3.    -0.001   233.20  -1.335E-01   
 AG-110M    885.21        21.        -3.    -0.002   215.58  -2.292E-01   
 Sc-46      889.15        15.         5.     0.003   124.57   2.553E-01   
 AG-110M    938.19        11.         5.     0.003   112.70   7.597E-01   
 EU-154    1004.84        18.        -1.    -0.001   571.80  -3.538E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1037.17        19.        -3.    -0.001   248.95  -1.105E+00   
 Cs-136    1048.67        11.         1.     0.000   746.64   4.971E-02   
 RH-106    1047.30         5.         1.     0.001   264.14   4.892E+00   
 BI-207    1063.83        14.         2.     0.001   256.07   1.759E-01   
 Ga-68     1077.73        12.         4.     0.002   125.66   9.292E+00   
 FE-59     1103.36         9.         0.     0.000   963.66   5.174E-02   
 ZN-65     1115.08        32.        -5.    -0.003   162.32  -6.569E-01   
 Sc-46     1120.09        21.        24.     0.013    34.02   1.538E+00   
 Ta-182    1120.02        13.       -13.    -0.007    49.87  -2.342E+00   
 CO-60     1172.06         9.         1.     0.001   398.29   7.421E-02   
 Ta-182    1189.17        17.        -1.    -0.001   525.07  -4.768E-01   
 Co-56     1238.08        21.         6.     0.003   123.58   5.994E-01   
 NA-22     1276.29         9.         2.     0.001   225.72   1.431E-01   
 EU-154    1276.39         9.         2.     0.001   231.78   3.961E-01   
 FE-59     1290.67        17.        -3.    -0.002   187.71  -5.464E-01   
 CO-60     1331.41        16.        -5.    -0.003   131.09  -3.448E-01   
 AG-110M   1385.69         3.         5.     0.003    68.76   1.516E+00   
 La-140    1595.62        12.        -3.    -0.001   193.56  -2.406E-01   
 Co-56     1768.21        21.        -9.    -0.005    78.67  -5.588E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.6265E+00    1.6265E+00    1.380E+02%                7.85E+00
 NA-22  #A    1.4312E-01    1.4312E-01    2.257E+02%                1.21E+00
 K-40         1.9600E+02    1.9600E+02    6.251E+00%                8.22E+00
 Sc-46  #A    8.9668E-01    8.9668E-01    3.402E+01%                1.12E+00
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.49E+00
 MN-54  #A   -1.3351E-01   -1.3351E-01    2.332E+02%                1.13E+00
 FE-59  #A    5.1735E-02    5.1736E-02    9.637E+02%                1.93E+00
 Co-56  #A    2.3856E-01    2.3856E-01    1.236E+02%                1.03E+00
 CO-57  #A    6.6120E-02    6.6120E-02    2.563E+02%                5.89E-01
 CO-58  #A   -7.6438E-02   -7.6439E-02    4.167E+02%                1.17E+00
 CO-60  #A   -3.4482E-01   -3.4482E-01    1.311E+02%                1.60E+00
 ZN-65  #A   -6.5691E-01   -6.5691E-01    1.623E+02%                3.73E+00
 NB-94  #A   -7.3003E-02   -7.3003E-02    4.348E+02%                1.15E+00
 ZR-95  #A   -2.9362E-01   -2.9362E-01    1.590E+02%                1.68E+00
 NB-95  #A   -3.0953E-01   -3.0953E-01    1.293E+02%                1.39E+00
 RU-103 #A   -4.3776E-02   -4.3776E-02    5.276E+02%                8.50E-01
 RH-106 #A    6.7333E-01    6.7334E-01    2.641E+02%                9.48E+00
 AG-108M#A    5.4822E-02    5.4822E-02    3.039E+02%                8.15E-01
 AG-110M#A    3.5229E-01    3.5229E-01    6.876E+01%                1.77E+00
 SN-113 #A    1.4455E-01    1.4455E-01    2.096E+02%                1.08E+00
 SB-124 #A    7.9645E-02    7.9645E-02    2.233E+02%                9.34E-01
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 SB-125 #A    2.4774E-01    2.4774E-01    1.746E+02%                2.54E+00
 I-131  #A    1.9357E-01    1.9358E-01    1.677E+02%                8.58E-01
 Gd-153 #A    6.3627E-01    6.3627E-01    9.814E+01%                2.10E+00
 Ga-68  #A    9.2051E+00    9.2917E+00    1.257E+02%                4.15E+01
 Tc-99m #A   -5.9863E-02   -5.9968E-02    3.556E+02%                7.37E-01
 BA-133 #A   -6.2053E-03   -6.2053E-03    1.705E+02%                1.22E+00
 CS-134 #A   -4.0429E-01   -4.0429E-01    9.845E+01%                1.35E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.30E+00
 CE-139 #A    3.7731E-03    3.7731E-03    5.036E+03%                6.74E-01
 Ba-140 #A    2.3997E-01    2.3997E-01    2.007E+02%                3.44E+00
 La-140 #A   -5.6040E-02   -5.6042E-02    1.185E+02%                1.70E+00
 CE-141 #A   -1.6313E-01   -1.6313E-01    2.366E+02%                1.33E+00
 CE-144 #A    1.4570E+00    1.4570E+00    1.174E+02%                5.79E+00
 PM-144 #A    1.5664E-01    1.5664E-01    1.109E+02%                1.12E+00
 EU-152  A    1.3842E+00    1.3842E+00    8.786E+01%                2.44E+00
 EU-154 #A    1.9091E-01    1.9091E-01    2.318E+02%                1.15E+01
 EU-155 #A    9.0203E-01    9.0203E-01    9.325E+01%                2.83E+00
 HF-181 #A   -8.5424E-02   -8.5425E-02    3.233E+02%                1.00E+00
 Ta-182 #A   -2.3422E+00   -2.3422E+00    4.987E+01%                3.68E+00
 Hg-203 #A   -9.5766E-02   -9.5767E-02    2.278E+02%                7.71E-01
 TL-208       3.0760E+00    3.0760E+00    1.315E+01%                4.88E-01
 pm-146 #A    1.3691E-01    1.3691E-01    3.195E+02%                3.35E+00
 y-88   #A    4.2798E-03    4.2799E-03    5.035E+03%                8.65E-01
 Cd-113m#A   -3.9366E+03   -3.9366E+03    7.815E+01%                1.03E+04
 Cd-109  A    7.2936E+00    7.2936E+00    6.335E+01%                1.52E+01
 PB-210  A    1.4342E+01    1.4342E+01    5.893E+01%                2.56E+01
 PB-212       7.5083E+00    7.5083E+00    9.285E+00%                1.51E+00
 PB-214       1.6857E+01    1.6857E+01    6.780E+00%                1.62E+00
 BI-207 #A    4.8935E-02    4.8935E-02    2.561E+02%                9.51E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.16E+01
 BI-214 #     1.3998E+01    1.3998E+01    8.894E+00%                1.79E+00
 BI-210M#A   -3.1660E-01   -3.1660E-01    1.185E+02%                1.29E+00
 RA-224  A    8.3600E+00    8.3600E+00    7.919E+01%                2.21E+01
 AC-228       9.0555E+00    9.0555E+00    1.278E+01%                1.39E+00
 TH-227 #A   -3.8102E+00   -3.8102E+00    6.496E+01%                8.17E+00
 TH-229 #A   -4.4935E+00   -4.4935E+00    1.180E+02%                1.79E+01
 TH-234 #A    2.9576E+00    2.9576E+00    1.050E+02%                2.67E+01
 PA-231 #A    3.2604E-02    3.2604E-02    1.918E+04%                2.27E+01
 PA-233 #A    1.6392E-01    1.6392E-01    2.875E+02%                1.69E+00
 PA-234 #A   -5.9953E-01   -5.9953E-01    1.914E+02%                3.91E+00
 PA-234M#A    3.5127E+00    3.5127E+00    1.120E+03%                1.48E+02
 U-235  #A    8.6829E-01    8.6829E-01    1.902E+02%                5.94E+00
 AM-241 #A    2.1832E-01    2.1832E-01    3.472E+02%                2.61E+00
 Np-237 #A    0.0000E+00    0.0000E+00    0.000E+00%                5.68E+00
 Ir-192 #C    1.5870E+00    1.5871E+00    1.125E+01%                7.04E-01
 Cs-136 #A   -2.6804E-01   -2.6804E-01    1.275E+02%                1.20E+00
 Np-239 #A   -6.8895E-01   -6.8908E-01    1.213E+02%                2.83E+00
 Nd-147 #A   -7.5011E-02   -7.5014E-02    1.897E+03%                5.40E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:18 AMPage 18
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140340.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.8 to  1999.5 keV)     2.608E+02  Bq/Sample     
 Total Decayed Activity ( 1188.8 to  1999.5 keV) 2.6083795E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140342
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-13-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-13-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:42        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:42:36     Real Time: 1801   sec
        Analysis Time: 2/10/2014 03:12        Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-02-08_0051.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.728E-01          565.8     2.109E+00    2.109E+00    7.796E+00
NA-22     -1.842E-01          276.1     5.086E-01    5.087E-01    1.854E+00
K-40       1.490E+02            8.6     1.284E+01    1.493E+01    2.187E+01
Sc-46      6.963E-01           40.2     2.798E-01    2.821E-01    1.461E+00
CR-51     -5.086E-02         3819.0     1.943E+00    1.943E+00    7.121E+00
MN-54     -2.162E-01          178.9     3.869E-01    3.871E-01    1.378E+00
FE-59     -4.175E-01          193.6     8.081E-01    8.084E-01    2.904E+00
Co-56      1.771E-01          173.8     3.079E-01    3.080E-01    1.419E+00
CO-57     -1.318E-01          136.4     1.799E-01    1.800E-01    8.646E-01
CO-58     -1.537E-01          194.8     2.994E-01    2.995E-01    1.092E+00
CO-60     -1.469E-01          285.1     4.188E-01    4.188E-01    1.566E+00
ZN-65     -1.932E+00           84.1     1.624E+00    1.627E+00    5.455E+00
NB-94      3.720E-03         8380.0     3.117E-01    3.117E-01    1.166E+00
ZR-95     -8.627E-02          555.7     4.794E-01    4.794E-01    1.818E+00
NB-95     -2.930E-01          137.9     4.039E-01    4.042E-01    1.412E+00
RU-103     5.641E-02          465.5     2.626E-01    2.626E-01    9.638E-01
RH-106     1.119E+00          300.2     3.359E+00    3.359E+00    9.713E+00
AG-108M    2.072E-01          128.2     2.655E-01    2.658E-01    9.273E-01
AG-110M    1.812E-02          390.7     7.080E-02    7.080E-02    1.858E+00
SN-113     1.177E-01          274.1     3.225E-01    3.225E-01    1.166E+00
SB-124     0.000E+00         1000.0     1.433E-01    1.433E-01    1.378E+00
SB-125     1.845E-01          223.4     4.121E-01    4.122E-01    2.813E+00
I-131      1.006E-01          137.2     1.381E-01    1.381E-01    1.202E+00
Gd-153    -5.720E-01          128.6     7.356E-01    7.364E-01    2.492E+00
Ga-68      1.263E+01          104.7     1.322E+01    1.324E+01    4.627E+01
Tc-99m     2.552E-02          911.7     2.327E-01    2.327E-01    8.108E-01
BA-133    -1.876E-01          199.9     3.749E-01    3.750E-01    1.323E+00
CS-134     2.587E-01           62.0     1.605E-01    1.611E-01    3.574E+00
CS-137    -2.378E-01          150.9     3.587E-01    3.590E-01    1.272E+00
CE-139     7.766E-02          266.0     2.066E-01    2.067E-01    7.234E-01
Ba-140    -9.607E-01          121.9     1.171E+00    1.172E+00    4.078E+00
La-140     4.331E-02          146.5     6.342E-02    6.347E-02    1.862E+00
CE-141    -1.769E-01          248.1     4.389E-01    4.390E-01    1.511E+00
CE-144     9.096E-01          197.1     1.793E+00    1.793E+00    6.156E+00
PM-144     3.641E-01           88.3     3.214E-01    3.220E-01    1.097E+00
EU-152     2.940E-01          151.5     4.454E-01    4.456E-01    3.144E+00
EU-154    -1.296E-01         1964.0     2.545E+00    2.545E+00    9.688E+00
EU-155     5.278E-01          185.9     9.811E-01    9.816E-01    3.356E+00
HF-181     1.905E-01          152.2     2.899E-01    2.901E-01    8.786E-01
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Ta-182     4.023E+00           40.7     1.636E+00    1.648E+00    5.014E+00
Hg-203    -7.194E-03         3635.0     2.615E-01    2.615E-01    9.407E-01
TL-208     3.176E+00           15.9     5.036E-01    5.298E-01    9.702E-01
pm-146    -4.232E-01          240.2     1.016E+00    1.017E+00    3.664E+00
y-88       2.194E-01          178.0     3.906E-01    3.907E-01    1.404E+00
Cd-113m    1.041E+03          348.1     3.625E+03    3.625E+03    1.280E+04
Cd-109    -7.245E+00           80.0     5.796E+00    5.810E+00    1.934E+01
PB-210     3.674E+01           29.2     1.071E+01    1.092E+01    2.729E+01
PB-212     6.311E+00           11.7     7.360E-01    8.417E-01    1.822E+00
PB-214     1.324E+01            8.8     1.160E+00    1.349E+00    1.706E+00
BI-207     3.294E-02          644.0     2.121E-01    2.122E-01    1.086E+00
BI-212     4.776E+00           94.2     4.500E+00    4.507E+00    1.544E+01
BI-214     1.152E+01           12.7     1.463E+00    1.580E+00    2.618E+00
BI-210M    2.496E-02         1536.0     3.833E-01    3.833E-01    1.384E+00
RA-224     7.374E+00           93.1     6.867E+00    6.883E+00    2.310E+01
AC-228     5.296E+00           21.3     1.130E+00    1.162E+00    4.236E+00
TH-227    -6.314E+00           54.1     3.416E+00    3.441E+00    1.119E+01
TH-229     1.219E+00          191.2     2.331E+00    2.333E+00    1.787E+01
TH-234     1.096E+01           36.7     4.024E+00    4.065E+00    2.718E+01
PA-231    -3.427E+00          224.6     7.696E+00    7.699E+00    2.712E+01
PA-233     9.272E-01           57.5     5.327E-01    5.351E-01    2.217E+00
PA-234     8.221E-01          137.3     1.129E+00    1.130E+00    3.842E+00
PA-234M    0.000E+00         1000.0     1.155E+01    1.155E+01    1.942E+02
U-235      3.765E+00           42.8     1.613E+00    1.624E+00    4.317E+00
AM-241     7.895E-01           86.7     6.848E-01    6.860E-01    2.300E+00
Np-237     6.020E-01          298.4     1.797E+00    1.797E+00    6.168E+00
Ir-192     1.330E+00           15.8     2.106E-01    2.248E-01    8.738E-01
Cs-136     2.880E-02          189.8     5.467E-02    5.470E-02    1.376E+00
Np-239     6.060E-01          141.1     8.551E-01    8.559E-01    2.914E+00
Nd-147    -1.949E-01          857.4     1.671E+00    1.671E+00    6.284E+00
-----------------------------------------------------------------------------
Total      1.322E+03

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-13-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140342.An1

 Acquisition information
        Start time:                 2/10/2014 2:42:36 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:42:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-02-08_0051.PBC
                                                 2/8/2014 12:51:57 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0823

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.77       55.  20.82   0.73  1.957E-02    46.54   4.250  3.674E+01 PB210 
    58.15       14.  86.74   0.96  2.737E-02    59.54  35.900    PBC<MDA AM241 
    63.30       19.  38.21   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.45       91.  20.63   0.97  3.370E-02
    77.21      166.  11.37   0.97  3.456E-02
    80.97       14. 112.34   0.98  3.557E-02    80.99  34.060    PBC<MDA BA133 
    86.56        5. 298.43   0.98  3.678E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.568E-01 EU155 
                                                86.54  30.700  2.568E-01 EU155 
    87.30       74.  21.54   1.00  3.693E-02
    92.62       76.  19.94   0.99  3.785E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  2.007E+01 AC228 
                                                92.59   5.584  1.379E+01 TH234 
                                                93.35   5.561  2.007E+01 AC228 
    92.64       45.  24.13   0.99  3.776E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    99.49       13. 108.00   1.00  3.846E-02    99.50  15.000    PBC<MDA Np239 
   105.53       10. 141.12   1.00  3.878E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.060E-01 Np239 
                                               105.31  21.200  6.491E-01 EU155 
   105.55        8. 185.89   1.00  3.876E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  4.927E-01 Np239 
   131.95       10. 137.34   1.02  3.775E-02   131.29  18.000    PBC<MDA PA234 
   133.29        7. 197.08   1.03  3.754E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  9.096E-01 CE144 
   133.42        4. 330.84   1.03  3.759E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  5.518E-01 CE144 
   135.17        4. 291.47   1.03  3.725E-02   136.30   5.850    PBC<MDA HF181 Page 457 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.75        2. 544.65   1.03  3.723E-02   136.47  10.680    PBC<MDA CO57  
   140.51        1. 911.68   1.03  3.678E-02   140.51  89.300    PBC<MDA Tc99m 
   142.13       21.  45.78   1.04  3.639E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  2.965E+00 U235  
   164.65        4. 266.00   1.06  3.392E-02   165.85  79.900    PBC<MDA CE139 
   185.85       88.  20.02   1.00  3.122E-02
   206.12       14.  72.43   1.09  2.900E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  5.515E+00 U235  
   211.38        6. 191.22   1.10  2.844E-02   210.85   2.990    PBC<MDA TH229 
   238.59      150.  10.80   0.68  2.592E-02   238.63  43.300  6.785E+00 PB212 
   241.08       14.  93.12   1.12  2.573E-02   240.99   4.100    PBC<MDA RA224 
   242.09       29.  36.93   1.12  2.565E-02   242.00   7.430    PBC<MDA PB214 
   253.72       11.  66.10   1.14  2.456E-02   256.24   7.000    PBC<MDA TH227 
   263.79        3. 348.13   1.14  2.403E-02   263.70   0.006    PBC<MDA Cd113m
                                               265.83  50.000  1.257E-01 BI210M
   277.46        7. 112.30   1.15  2.313E-02   277.28   6.310    PBC<MDA TL208 
   294.98      105.  14.85   1.26  2.205E-02   295.09  19.300  1.366E+01 PB214 
                                               295.95  30.160  8.764E+00 Ir192 
                                               295.95  30.160  8.764E+00 Ir192 
   295.15       78.  15.83   1.17  2.200E-02   295.09  19.300  1.018E+01 PB214 
                                               295.95  30.160  6.526E+00 Ir192 
   299.66       15.  57.46   1.17  2.176E-02   300.03   3.280  1.134E+01 PB212 
                                               300.07   2.460  1.513E+01 PA231 
                                               300.18   6.200  6.004E+00 PA233 
   307.24        2. 260.77   1.18  2.131E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  2.045E-01 Ir192 
   330.12        2. 377.78   1.20  2.028E-02   328.76  20.300    PBC<MDA La140 
   338.10       28.  35.64   1.21  1.983E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  6.472E+00 AC228 
   340.30        5. 189.83   1.21  1.973E-02   340.57  46.900    PBC<MDA Cs136 
   351.63      170.   9.30   1.40  1.924E-02   351.93  37.600  1.302E+01 PB214 
   392.00        2. 274.07   1.25  1.767E-02   391.69  64.000    PBC<MDA SN113 
   434.05        5. 128.16   1.29  1.629E-02   433.94  90.480    PBC<MDA AG108M
   457.50        2. 342.85   1.30  1.571E-02   453.88  65.000    PBC<MDA pm146 
   477.01        1. 565.80   1.32  1.508E-02   477.60  10.520    PBC<MDA BE7   
   480.23        3. 152.17   1.33  1.497E-02   482.00  80.500    PBC<MDA HF181 
   486.96        5. 146.46   1.33  1.485E-02   487.02  45.500    PBC<MDA La140 
   497.14        1. 465.55   1.34  1.460E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  5.641E-02 RU103 
   512.48        2. 333.39   1.35  1.426E-02   511.86  20.000    PBC<MDA RH106 
   583.15       68.  14.67   1.03  1.282E-02   583.02  84.500  3.226E+00 TL208 
   609.22      109.  11.90   1.43  1.235E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  8.534E+01 RU103 
                                               610.30   5.750  8.534E+01 RU103 
   609.27      118.  12.00   1.34  1.236E-02   609.31  46.090  1.152E+01 BI214 
                                               610.30   5.750  9.248E+01 RU103 
   636.12        3. 223.37   1.45  1.193E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  1.792E+00 I131  
   636.22        4. 137.17   1.45  1.192E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.597E+00 I131  
   656.78        1. 390.72   1.47  1.160E-02   657.76  94.640    PBC<MDA AG110M
   695.69        7.  88.27   1.50  1.106E-02   696.54  99.000    PBC<MDA PM144 
   726.15        7.  94.22   1.52  1.067E-02   727.17   7.550    PBC<MDA BI212 
   779.02        3. 151.51   1.56  1.007E-02   778.92  12.940    PBC<MDA EU152 
   795.17        8.  62.03   1.57  9.887E-03   795.87  85.530    PBC<MDA CS134 
   816.93        1. 795.73   1.59  9.682E-03   815.77  23.280    PBC<MDA La140 

Page 458 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   879.97        3. 147.96   1.64  9.072E-03   880.53   6.000    PBC<MDA PA234 
   898.63        3. 178.01   1.65  8.921E-03   898.04  93.700    PBC<MDA y88   
   911.37       23.  29.92   1.66  8.811E-03   911.07  29.000  5.108E+00 AC228 
                                               911.07  29.000  5.108E+00 AC228 
   969.18       13.  43.94   1.70  8.357E-03   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  4.800E+00 AC228 
  1039.73        3. 173.82   1.75  7.875E-03  1037.84  14.130    PBC<MDA Co56  
  1054.42        2. 300.15   1.76  7.793E-03  1050.36   1.560    PBC<MDA RH106 
  1063.26        1. 644.04   1.76  7.709E-03  1063.66  74.500    PBC<MDA BI207 
  1077.00        5. 104.66   1.77  7.623E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.20       19.  40.19   1.80  7.367E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.421E+00 Sc46  
                                              1121.30  34.900  4.073E+00 Ta182 
  1120.21       19.  40.66   1.80  7.362E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.404E+00 Sc46  
                                              1121.30  34.900  4.023E+00 Ta182 
  1120.22       18.  40.33   1.80  7.368E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1238.04        2. 293.35   1.88  6.748E-03  1238.28  66.070    PBC<MDA Co56  
  1460.80      167.   8.41   2.02  5.828E-03  1460.83  10.670  1.490E+02 K40   
  1764.34        9.  34.86   2.18  4.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   297.56    74.49       133.       124. 3.674E+03   20.34   0.432  -      s 
   308.63    77.26       125.       157. 4.549E+03   12.83   0.633  -      s 
   349.05    87.30        65.        69. 1.863E+03   20.52   0.984  -       D
   742.69   185.85        46.        88. 2.819E+03   20.02   0.996  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.75    46.77        67.        55.     0.031    20.82   0.730s
 TH-227    196.54    49.22        89.       -11.    -0.006   127.69   0.950s
 AM-241    232.26    58.15        66.        14.     0.008    86.74   0.958s
 TH-234    252.82    63.30       123.        19.     0.011    38.21   0.962s
 BA-133    323.46    80.97       115.        14.     0.008   112.34   0.978s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  5
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-237    345.53    86.49       119.         5.     0.003   298.43   0.983D
 EU-155    345.74    86.54       187.        -4.    -0.002   465.23   0.983s
 Cd-109    352.15    88.15        98.       -18.    -0.010    80.01   0.985 
 Nd-147    364.53    91.24       165.       -22.    -0.012    84.55   0.987s
 TH-234    370.12    92.64       129.        45.     0.025    24.13   0.989s
 AC-228    370.02    92.62        77.        76.     0.042    19.94   0.989s
 Gd-153    389.14    97.40       110.       -12.    -0.007   128.61   0.993s
 Np-239    397.48    99.49        94.        13.     0.007   108.00   0.995s
 EU-155    421.73   105.55       101.         8.     0.004   185.89   1.000s
 Np-239    421.62   105.53        87.        10.     0.005   141.12   1.001s
 EU-152    486.61   121.78       114.       -11.    -0.006   142.77   1.016s
 CO-57     486.85   121.84       108.       -11.    -0.006   136.43   1.016s
 EU-154    486.64   121.79        83.       -10.    -0.006   130.48   1.017s
 PA-234    527.26   131.95        90.        10.     0.006   137.34   1.024s
 HF-181    533.13   133.42        91.         4.     0.002   330.84   1.026s
 CE-144    532.60   133.29        87.         7.     0.004   197.08   1.026s
 HF-181    540.14   135.17        59.         4.     0.002   291.47   1.029s
 CO-57     546.45   136.75        71.         2.     0.001   544.65   1.029s
 Tc-99m    561.46   140.51        88.         1.     0.001   911.68   1.033s
 U-235     567.93   142.13        37.        21.     0.012    45.78   1.036s
 CE-141    583.12   145.93        92.        -6.    -0.003   248.11   1.037s
 U-235     653.38   163.50        74.        -7.    -0.004   191.23   1.053s
 CE-139    657.96   164.65        49.         4.     0.002   266.00   1.055s
 U-235     823.73   206.12        47.        14.     0.008    72.43   1.091s
 TH-229    844.79   211.38        54.         6.     0.003   191.22   1.096s
 TH-227    945.50   236.58       177.       -37.    -0.020    54.10   1.118s
 PB-212    953.72   238.63        54.       127.     0.071    10.55   1.120D
 RA-224    963.13   240.99        78.        14.     0.008    93.12   1.122D
 PB-214    967.18   242.00        43.        29.     0.016    36.93   1.123D
 EU-152    974.06   243.72        75.       -10.    -0.005   130.66   1.126s
 TH-227   1014.03   253.72        22.        11.     0.006    66.10   1.136 
 Cd-113m  1054.29   263.79        43.         3.     0.002   348.13   1.142s
 TL-208   1108.97   277.46        35.         7.     0.004   112.30   1.154 
 I-131    1133.65   283.64        36.        -5.    -0.003   168.29   1.160s
 PB-214   1179.00   294.98        29.       105.     0.058    14.85   1.257s
 Ir-192   1179.69   295.15        37.        78.     0.043    15.83   1.170s
 PA-233   1197.71   299.66        28.        15.     0.008    57.46   1.174s
 PA-231   1212.39   303.33        35.        -4.    -0.002   224.59   1.176s
 BA-133   1212.22   303.29        35.        -4.    -0.002   222.53   1.176s
 Ba-140   1222.81   305.94        26.        -3.    -0.002   216.29   1.178s
 BI-210M  1223.13   306.02        25.        -3.    -0.002   217.80   1.178s
 Ir-192   1228.02   307.24        20.         2.     0.001   260.77   1.181s
 Ir-192   1266.66   316.91        31.        -2.    -0.001   408.98   1.188s
 La-140   1319.49   330.12        35.         2.     0.001   377.78   1.199s
 AC-228   1351.41   338.10        35.        28.     0.015    35.64   1.207s
 Cs-136   1360.19   340.30        43.         5.     0.003   189.83   1.209s
 EU-152   1377.58   344.65        33.        -3.    -0.001   314.36   1.212s
 HF-181   1384.32   346.33        33.        -4.    -0.002   186.06   1.213s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  6
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1405.49   351.63        18.       170.     0.094     9.30   1.402 
 BA-133   1418.72   354.94        30.        -4.    -0.002   199.86   1.222s
 I-131    1451.85   363.22        42.        -3.    -0.002   288.08   1.229s
 BA-133   1525.11   381.55        26.        -6.    -0.003   122.58   1.246s
 SN-113   1566.91   392.00        20.         2.     0.001   274.07   1.252s
 SB-125   1708.72   427.46        22.        -2.    -0.001   433.04   1.283s
 AG-108M  1735.04   434.05        22.         5.     0.003   128.16   1.288s
 pm-146   1828.81   457.50        22.         2.     0.001   342.85   1.305s
 Ir-192   1870.32   467.88        24.        -3.    -0.002   215.61   1.316s
 BE-7     1906.84   477.01        18.         1.     0.001   565.80   1.324s
 HF-181   1919.73   480.23        12.         3.     0.002   152.17   1.328s
 La-140   1946.65   486.96        20.         5.     0.003   146.46   1.332s
 RU-103   1987.33   497.14        19.         1.     0.001   465.55   1.340s
 RH-106   2048.70   512.48        28.         2.     0.001   333.39   1.352s
 Nd-147   2124.66   531.48        14.        -1.     0.000   857.42   1.368s
 Ba-140   2156.84   539.52        22.        -6.    -0.003   121.90   1.373s
 TL-208   2331.31   583.15        12.        63.     0.035    14.67   1.028s
 SB-125   2394.51   598.95        19.        -1.    -0.001   449.98   1.424s
 BI-214   2435.77   609.27        27.       118.     0.066    12.00   1.342 
 RU-103   2435.57   609.22        30.       109.     0.061    11.90   1.431s
 PM-144   2470.13   617.86        26.        -3.    -0.002   249.49   1.437s
 SB-125   2543.16   636.12        18.         3.     0.002   223.37   1.451s
 I-131    2543.57   636.22        13.         4.     0.002   137.17   1.452s
 AG-110M  2625.80   656.78        11.         1.     0.001   390.72   1.469s
 CS-137   2642.87   661.05        18.        -4.    -0.002   150.85   1.472s
 PM-144   2781.41   695.69        16.         7.     0.004    88.27   1.499s
 SB-124   2896.13   724.37        30.        -4.    -0.002   204.91   1.519s
 AG-108M  2896.23   724.40        30.        -4.    -0.002   202.35   1.519s
 EU-154   2896.20   724.39        33.        -4.    -0.002   205.77   1.519s
 ZR-95    2895.60   724.24        30.        -3.    -0.002   285.98   1.520s
 BI-212   2903.27   726.15        18.         7.     0.004    94.22   1.522s
 pm-146   2987.74   747.27        20.        -3.    -0.002   240.15   1.537s
 ZR-95    3023.59   756.23        11.        -1.     0.000   555.67   1.545s
 AG-110M  3038.68   760.01         3.         0.     0.000   626.25   1.550s
 NB-95    3062.90   766.06        25.        -5.    -0.003   137.86   1.551s
 EU-152   3114.75   779.02        12.         3.     0.002   151.51   1.561s
 BI-212   3138.70   785.01        15.        -2.    -0.001   262.31   1.566s
 CS-134   3179.33   795.17         9.         8.     0.005    62.03   1.574s
 CO-58    3242.11   810.86        12.        -3.    -0.001   194.83   1.585s
 La-140   3266.39   816.93        17.         1.     0.000   795.73   1.589s
 Cs-136   3272.32   818.42        21.        -2.    -0.001   382.08   1.591s
 MN-54    3338.53   834.97        20.        -4.    -0.002   178.95   1.603s
 Co-56    3383.62   846.24        21.        -1.    -0.001   529.05   1.611s
 NB-94    3480.92   870.56        20.        -3.    -0.002   191.14   1.629s
 PA-234   3518.55   879.97        11.         3.     0.002   147.96   1.636s
 y-88     3593.20   898.63        16.         3.     0.002   178.01   1.649s
 AC-228   3644.20   911.37        13.        23.     0.013    29.92   1.658s
 PA-234   3789.11   947.59        17.        -2.    -0.001   264.74   1.683s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  7
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3852.81   963.52        12.        -1.     0.000   831.97   1.696s
 AC-228   3875.47   969.18         9.        13.     0.007    43.94   1.699s
 Co-56    4157.76  1039.73        11.         3.     0.002   173.82   1.747s
 Cs-136   4191.16  1048.08        18.        -2.    -0.001   294.83   1.754s
 RH-106   4216.52  1054.42        12.         2.     0.001   300.15   1.756s
 BI-207   4251.88  1063.26        19.         1.     0.001   644.04   1.765s
 Ga-68    4306.87  1077.00        11.         5.     0.003   104.66   1.774s
 FE-59    4395.44  1099.13        17.        -3.    -0.002   193.58   1.789s
 ZN-65    4467.24  1117.08        53.       -13.    -0.007    84.08   1.800s
 BI-214   4479.83  1120.22        21.        18.     0.010    40.33   1.803s
 Sc-46    4479.73  1120.20        19.        19.     0.010    40.19   1.803s
 Ta-182   4479.80  1120.21        19.        19.     0.010    40.66   1.803s
 CO-60    4696.62  1174.40        18.        -5.    -0.003   140.95   1.838s
 Ta-182   4754.61  1188.89        20.        -4.    -0.002   174.75   1.848s
 Co-56    4951.33  1238.04        22.         2.     0.001   293.35   1.880s
 NA-22    5099.86  1275.16        17.        -2.    -0.001   276.15   1.903s
 EU-154   5099.89  1275.16        17.        -2.    -0.001   274.07   1.903s
 FE-59    5166.34  1291.77        14.        -1.    -0.001   468.10   1.913s
 CO-60    5328.11  1332.19        11.        -2.    -0.001   285.05   1.938s
 K-40     5842.90  1460.80        22.       167.     0.093     8.41   2.015 
 La-140   6379.19  1594.76        10.        -2.    -0.001   241.97   2.092s
 SB-124   6765.76  1691.31         9.        -1.     0.000   480.37   2.142s
 BI-214   7058.15  1764.34         3.         9.     0.005    34.86   2.180s
 Co-56    7087.16  1771.58         6.        -2.    -0.001   199.14   2.184s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.7278E-01                                      5.31E+01             
                           477.60 3.728E-01 ?(  7.796E+00 5.66E+02 1.05E+01 G  
 
NA-22    C  -1.8419E-01                                      9.50E+02             
                          1274.53-1.842E-01 ?(  1.854E+00 2.76E+02 9.99E+01 G  
 
K-40     N   1.4904E+02                                      4.66E+11             
                          1460.83 1.490E+02  (P 2.187E+01 8.41E+00 1.07E+01 G  
 
Sc-46    F   6.9626E-01                                      8.38E+01             
                           889.28-2.838E-02 &(  1.461E+00 1.39E+03 1.00E+02 G  
                          1120.55 1.421E+00  (  1.746E+00 4.02E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  8
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -5.0859E-02                                      2.77E+01             
                           320.08-5.086E-02 %(  7.121E+00 3.82E+03 9.94E+00 G  
 
MN-54    C  -2.1621E-01                                      3.12E+02             
                           834.85-2.162E-01 ?(  1.378E+00 1.79E+02 1.00E+02 G  
 
FE-59    F  -4.1746E-01                                      4.45E+01             
                          1099.25-4.175E-01 ?(  2.904E+00 1.94E+02 5.65E+01 G  
                          1291.60-2.253E-01 +   3.940E+00 4.68E+02 4.32E+01 G  
 
Co-56    C   1.7711E-01                                      7.73E+01             
                           846.77-7.324E-02 ?(  1.419E+00 5.29E+02 9.99E+01 G  
                          1238.28 2.903E-01 ?(  3.073E+00 2.93E+02 6.61E+01 G  
                          1037.84 1.418E+00 ?(  8.989E+00 1.74E+02 1.41E+01 G  
                          1771.35-1.413E+00 +   1.063E+01 1.99E+02 1.55E+01  A 
 
CO-57    C  -1.3183E-01                                      2.72E+02             
                           122.06-1.867E-01 ?(  8.646E-01 1.36E+02 8.56E+01 G  
                           136.47 3.082E-01 ?(  5.867E+00 5.45E+02 1.07E+01 G  
 
CO-58    C  -1.5367E-01                                      7.09E+01             
                           810.78-1.537E-01 ?(  1.092E+00 1.95E+02 9.95E+01 G  
 
CO-60    F  -1.4690E-01                                      1.93E+03             
                          1332.50-1.469E-01 ?(  1.566E+00 2.85E+02 1.00E+02 G  
                          1173.24-3.559E-01 +   1.771E+00 1.41E+02 9.99E+01 G  
 
ZN-65    F  -1.9319E+00                                      2.44E+02             
                          1115.55-1.932E+00 &(  5.455E+00 8.41E+01 5.06E+01 G  
 
NB-94    I   3.7201E-03                                      7.41E+06             
                           702.63 3.720E-03 %(  1.166E+00 8.38E+03 9.79E+01 G  
                           871.10-2.074E-01 +   1.418E+00 1.91E+02 9.99E+01 G  
 
ZR-95    I  -8.6269E-02                                      6.40E+01             
                           756.73-8.627E-02 ?(  1.818E+00 5.56E+02 5.45E+01 G  
                           724.20-3.259E-01 +   3.321E+00 2.86E+02 4.42E+01 G  
 
NB-95    I  -2.9301E-01                                      6.40E+01             
                           765.79-2.930E-01 ?(  1.412E+00 1.38E+02 9.98E+01 G  
 
RU-103   I   5.6411E-02                                      3.93E+01             
                           497.05 5.641E-02 ?(  9.638E-01 4.66E+02 9.09E+01 G  
                           610.30 8.534E+01 ?   2.196E+01 1.19E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage  9
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   1.1190E+00                                      3.74E+02             
                           621.92 9.692E-02 %(  9.713E+00 2.66E+03 9.93E+00 G  
                          1050.36 7.625E+00 ?(  8.524E+01 3.00E+02 1.56E+00 G  
                           511.86 4.457E-01 ?   5.327E+00 3.33E+02 2.00E+01 GA 
 
AG-108M  C   2.0720E-01                                      1.53E+05             
                           433.94 2.072E-01 ?(  9.273E-01 1.28E+02 9.05E+01 G  
                           722.94-2.259E-01 +   1.614E+00 2.02E+02 9.08E+01 G  
                           614.28-4.166E-02 %   1.617E+00 1.08E+03 8.98E+01 G  
 
AG-110M  F   1.8120E-02                                      2.50E+02             
                           884.68-3.941E-02 &(  1.858E+00 1.26E+03 7.27E+01 G  
                           657.76 6.230E-02 ?(  9.176E-01 3.91E+02 9.46E+01 G  
                           937.49 0.000E+00 -   2.502E+00 1.00E+03 3.44E+01 G  
                          1384.30 0.000E+00 -   2.757E+00 1.00E+03 2.43E+01 G  
                           763.94-1.021E-01 +   2.702E+00 6.26E+02 2.23E+01 G  
 
SN-113   F   1.1766E-01                                      1.15E+02             
                           391.69 1.177E-01 ?(  1.166E+00 2.74E+02 6.40E+01 G  
 
SB-125   I   1.8447E-01                                      1.01E+03             
                           427.88-1.786E-01 ?(  2.813E+00 4.33E+02 2.96E+01 G  
                           600.50-3.438E-01 +   5.679E+00 4.50E+02 1.79E+01 G  
                           635.89 1.135E+00 ?(  9.157E+00 2.23E+02 1.13E+01 G  
                           463.37 0.000E+00 -   9.965E+00 1.00E+03 1.05E+01 G  
 
I-131    I   1.0064E-01                                      8.02E+00             
                           364.48-1.184E-01 &(  1.202E+00 2.88E+02 8.17E+01 G  
                           284.30-2.095E+00 +   1.230E+01 1.68E+02 6.14E+00 G  
                           636.97 2.597E+00 ?(  1.269E+01 1.37E+02 7.17E+00 G  
 
Gd-153   F  -5.7199E-01                                      2.42E+02             
                            97.50-5.720E-01 ?(  2.492E+00 1.29E+02 3.00E+01 G  
                           103.20-6.667E-03 %   3.078E+00 1.32E+04 2.18E+01 G  
 
Ga-68    C   1.2629E+01                                      4.71E-02             
                          1077.40 1.263E+01 ?(  4.627E+01 1.05E+02 3.30E+00 G  
 
Tc-99m   I   2.5521E-02                                      2.51E-01             
                           140.51 2.552E-02 &(  8.108E-01 9.12E+02 8.93E+01 G  
 
BA-133   F  -1.8755E-01                                      3.85E+03             
                           356.00-1.876E-01 ?(  1.323E+00 2.00E+02 6.20E+01 G  
                           302.85-5.441E-01 +   4.264E+00 2.23E+02 1.83E+01 G  
                           383.84-2.162E+00 &   9.194E+00 1.23E+02 8.94E+00 GA 
                            80.99 6.383E-01 ?   2.419E+00 1.12E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 10
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   2.5874E-01                                      7.54E+02             
                           604.71 0.000E+00 &(  3.574E+00 1.00E+03 9.76E+01 G  
                           795.87 5.541E-01 &(  1.120E+00 6.20E+01 8.55E+01 G  
                           569.32 0.000E+00 -   8.410E+00 1.00E+03 1.54E+01 G  
                           801.95 3.331E-01 %   1.416E+01 1.14E+03 8.69E+00 G  
                           563.24 0.000E+00 &   1.358E+01 1.00E+03 8.35E+00 G  
 
CS-137   I  -2.3781E-01                                      1.10E+04             
                           661.66-2.378E-01 ?(  1.272E+00 1.51E+02 8.52E+01 G  
 
CE-139   F   7.7663E-02                                      1.38E+02             
                           165.85 7.766E-02 ?(  7.234E-01 2.66E+02 7.99E+01 G  
 
Ba-140   I  -9.6071E-01                                      1.28E+01             
                           537.26-9.607E-01 ?(  4.078E+00 1.22E+02 2.44E+01 G  
                           162.66 1.832E-01 %   1.026E+01 1.58E+03 6.22E+00 G  
                           304.85-2.058E+00 +   1.583E+01 2.16E+02 4.29E+00 G  
 
La-140   I   4.3305E-02                                      1.28E+01             
                          1596.21-2.062E-01 ?(  1.862E+00 2.42E+02 9.54E+01 G  
                           487.02 3.784E-01 ?(  1.954E+00 1.46E+02 4.55E+01 G  
                           328.76 3.038E-01 &(  4.089E+00 3.78E+02 2.03E+01 G  
                           815.77 1.836E-01 ?(  5.430E+00 7.96E+02 2.33E+01 G  
 
CE-141   I  -1.7691E-01                                      3.25E+01             
                           145.44-1.769E-01 ?(  1.511E+00 2.48E+02 4.82E+01 G  
 
CE-144   I   9.0963E-01                                      2.85E+02             
                           133.54 9.096E-01 ?(  6.156E+00 1.97E+02 1.11E+01 G  
 
PM-144   C   3.6412E-01                                      3.63E+02             
                           696.54 3.641E-01 ?(  1.097E+00 8.83E+01 9.90E+01 G  
                           618.06-1.368E-01 -   1.218E+00 2.49E+02 9.91E+01 G  
                           476.81 1.795E-02 &   1.996E+00 2.98E+03 4.20E+01 G  
 
EU-152   F   2.9397E-01                                      4.94E+03             
                           344.29-2.810E-01 ?(  3.144E+00 3.14E+02 2.65E+01 G  
                          1112.07 0.000E+00 &   1.367E+01 1.00E+03 1.36E+01 G  
                           121.78-5.459E-01 +   2.646E+00 1.43E+02 2.86E+01 G  
                           778.92 1.471E+00 ?(  8.022E+00 1.52E+02 1.29E+01 G  
                           964.11-2.658E-01 +   8.426E+00 8.32E+02 1.46E+01 G  
                           244.69-2.788E+00 +   1.242E+01 1.31E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   3.237E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I  -1.2957E-01                                      3.14E+03             
                           873.23-1.296E-01 %(  9.688E+00 1.96E+03 1.23E+01 G  
                           123.10-3.616E-01 &   1.605E+00 1.30E+02 4.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 11
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1274.54-5.275E-01 +   5.267E+00 2.74E+02 3.52E+01 G  
                           723.36-1.047E+00 +   7.589E+00 2.06E+02 2.02E+01 G  
                          1004.77 2.069E-02 %   7.472E+00 9.46E+03 1.80E+01 G  
                           996.33 0.000E+00 +   4.735E+00 1.00E+03 1.06E+01 G  
 
EU-155   I   5.2780E-01                                      1.81E+03             
                           105.31 5.278E-01 ?(  3.356E+00 1.86E+02 2.12E+01 G  
                            86.54-2.058E-01 +   3.270E+00 4.65E+02 3.07E+01 G  
 
HF-181   F   1.9050E-01                                      4.24E+01             
                           482.00 1.606E-01 ?(  8.786E-01 1.52E+02 8.05E+01 G  
                           133.02 1.411E-01 ?(  1.614E+00 3.31E+02 4.33E+01 G  
                           345.83-8.494E-01 +   5.550E+00 1.86E+02 1.51E+01 G  
                           136.30 9.675E-01 ?(  9.838E+00 2.91E+02 5.85E+00 G  
 
Ta-182   F   4.0234E+00                                      1.14E+02             
                          1121.30 4.023E+00 ?(  5.014E+00 4.07E+01 3.49E+01 G  
                          1221.41-5.620E-02 %   4.598E+00 2.06E+03 2.70E+01 G  
                          1189.05-1.873E+00 -   1.164E+01 1.75E+02 1.62E+01 G  
 
Hg-203   F  -7.1938E-03                                      4.66E+01             
                           279.20-7.194E-03 %(  9.407E-01 3.64E+03 8.15E+01 G  
 
TL-208   N   3.1756E+00                                      6.98E+02             
                           583.02 3.226E+00 @(P 9.702E-01 1.47E+01 8.45E+01 G  
                           277.28 2.501E+00  (P 1.151E+01 1.12E+02 6.31E+00 G  
                           860.56-2.538E-01 %   1.236E+01 1.33E+03 1.24E+01 G  
 
pm-146   C  -4.2322E-01                                      2.02E+03             
                           747.16-4.232E-01 ?(  3.664E+00 2.40E+02 3.40E+01 G  
                           735.72 0.000E+00 +   4.849E+00 1.00E+03 2.25E+01 G  
                           453.88 1.085E-01 &   1.347E+00 3.43E+02 6.50E+01 G  
 
y-88     F   2.1941E-01                                      1.07E+02             
                           898.04 2.194E-01 ?(  1.404E+00 1.78E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   8.706E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.0411E+03                                      5.33E+03             
                           263.70 1.041E+03 &(  1.280E+04 3.48E+02 6.00E-03   K
 
Cd-109   F  -7.2446E+00                                      4.53E+02             
                            88.04-7.245E+00  (  1.934E+01 8.00E+01 3.79E+00 G  
 
PB-210   N   3.6736E+01                                      8.14E+03             
                            46.54 3.674E+01 *(P 2.729E+01 2.08E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 12
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   6.3107E+00                                      6.98E+02             
                           238.63 6.311E+00  (P 1.822E+00 1.06E+01 4.33E+01 G  
                           300.03 0.000E+00 -   2.431E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.3242E+01                                      5.84E+05             
                           351.93 1.302E+01  (  1.706E+00 9.30E+00 3.76E+01 G  
                           295.09 1.366E+01 @(  3.649E+00 1.48E+01 1.93E+01 G  
                           242.00 8.464E+00 -   9.696E+00 3.69E+01 7.43E+00 GA 
 
BI-207   C   3.2940E-02                                      1.18E+04             
                           569.70-1.263E-02 %(  1.086E+00 2.33E+03 9.77E+01 G  
                          1063.66 9.272E-02 ?(  2.205E+00 6.44E+02 7.45E+01 G  
 
BI-212   N   4.7762E+00                                      6.98E+02             
                           727.17 4.776E+00 ?(  1.544E+01 9.42E+01 7.55E+00 G  
                           785.42-9.396E+00 +   9.021E+01 2.62E+02 1.28E+00 GA 
 
BI-214   N   1.1522E+01                                      5.84E+05             
                           609.31 1.152E+01  (P 2.618E+00 1.20E+01 4.61E+01 G  
                          1120.29 8.803E+00 & P 1.194E+01 4.03E+01 1.51E+01 G  
                          1764.49 6.876E+00 - P 8.337E+00 3.49E+01 1.54E+01 G  
 
BI-210M  T   2.4959E-02                                      1.10E+09             
                           265.83 2.496E-02 %(  1.384E+00 1.54E+03 5.00E+01 G  
                           304.90-3.097E-01 +   2.402E+00 2.18E+02 2.80E+01 G  
 
RA-224   N   7.3740E+00                                      6.98E+02             
                           240.99 7.374E+00  (  2.310E+01 9.31E+01 4.10E+00 G  
 
AC-228   N   5.2961E+00                                      2.10E+03             
                           911.07 5.108E+00 ?(  4.236E+00 2.99E+01 2.90E+01 G  
                           968.97 4.800E+00 ?(  6.367E+00 4.39E+01 1.75E+01 G  
                           338.32 6.472E+00  (  7.065E+00 3.56E+01 1.20E+01 G  
                            93.35 2.007E+01 +   1.150E+01 1.99E+01 5.56E+00 XA 
 
TH-227   N  -6.3142E+00                                      7.95E+03             
                           235.97-6.314E+00 ?(  1.119E+01 5.41E+01 1.23E+01 G  
                            50.14-3.415E+00 +   1.481E+01 1.28E+02 8.00E+00 G  
                           256.24 3.652E+00 +   7.980E+00 6.61E+01 7.00E+00 G  
 
TH-229   N   1.2189E+00                                      2.68E+06             
                           193.51-4.298E-01 %(  1.787E+01 1.19E+03 4.40E+00 G  
                           210.85 3.645E+00 ?(  2.417E+01 1.91E+02 2.99E+00 G  
 
TH-234   N   1.0960E+01                                      1.63E+12             
                            63.29 9.459E+00 ?(P 2.718E+01 3.82E+01 3.81E+00 G  
                            92.59 1.198E+01  (P 1.464E+01 2.41E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 13
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -3.4268E+00                                      1.20E+07             
                           302.65-3.427E+00 ?(  2.712E+01 2.25E+02 2.88E+00 G  
                           300.07 0.000E+00 +   3.242E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   9.2720E-01                                      7.82E+08             
                           312.01 5.290E-02 %(  2.217E+00 1.16E+03 3.60E+01 G  
                           300.18 6.004E+00 ?(  1.123E+01 5.75E+01 6.20E+00 G  
 
PA-234   N   8.2210E-01                                      1.63E+12             
                           131.29 8.221E-01 ?(  3.842E+00 1.37E+02 1.80E+01 G  
                           946.02-1.112E+00 +   1.071E+01 2.65E+02 1.34E+01 G  
                           569.47 1.586E-01 %   1.297E+01 2.22E+03 8.20E+00 G  
                           883.24 5.393E-02 %   1.440E+01 7.13E+03 9.60E+00 G  
                           880.53 3.504E+00 ?   1.867E+01 1.48E+02 6.00E+00 GA 
 
U-235    N   3.7652E+00                                      2.57E+11             
                           143.79 2.965E+00 ?(  4.317E+00 4.58E+01 1.10E+01 G  
                           205.33 5.515E+00 ?(  1.330E+01 7.24E+01 5.01E+00 G  
                           163.38-2.115E+00 -   1.392E+01 1.91E+02 5.08E+00 G  
 
AM-241   T   7.8946E-01                                      1.58E+05             
                            59.54 7.895E-01 &(  2.300E+00 8.67E+01 3.59E+01 G  
 
Np-237   F   6.0201E-01                                      2.14E+06             
                            86.49 6.020E-01  (  6.168E+00 2.98E+02 1.31E+01 G  
 
Ir-192   F   1.3302E+00                                      7.40E+01             
                           316.49-5.961E-02 ?(  8.738E-01 4.09E+02 8.70E+01 G  
                           468.06-2.327E-01 +   1.788E+00 2.16E+02 5.18E+01 G  
                           308.44 2.045E-01 ?(  1.927E+00 2.61E+02 3.18E+01 G  
                           295.95 6.526E+00 ?(  2.606E+00 1.58E+01 3.02E+01 G  
 
Cs-136   F   2.8799E-02                                      1.30E+01             
                           818.50-9.891E-02 ?(  1.376E+00 3.82E+02 1.00E+02 G  
                          1048.07-1.861E-01 +   1.999E+00 2.95E+02 8.00E+01 G  
                           340.57 3.011E-01 ?(  1.993E+00 1.90E+02 4.69E+01 G  
 
Np-239   T   6.0596E-01                                      2.36E+00             
                           103.70 3.009E-02 %   2.995E+00 2.86E+03 2.40E+01 X  
                           106.13 6.060E-01 &(  2.914E+00 1.41E+02 2.27E+01 G  
                            99.50 1.268E+00 *   4.623E+00 1.08E+02 1.50E+01 X  
 
Nd-147      -1.9490E-01                                      1.11E+01             
                           531.00-1.949E-01 ?(  6.284E+00 8.57E+02 1.30E+01 G  
                            91.10-1.162E+00 +   3.276E+00 8.45E+01 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 14
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.22        89.       -11.    -0.006   127.69  -3.415E+00   
 AM-241      58.15        66.        14.     0.008    86.74   7.895E-01   
 TH-234      63.30       123.        19.     0.011    38.21   9.459E+00  P
 BA-133      80.97       115.        14.     0.008   112.34   6.383E-01   
 EU-155      86.54       187.        -4.    -0.002   465.23  -2.058E-01   
 Cd-109      88.15        98.       -18.    -0.010    80.01  -7.245E+00   
 Nd-147      91.24       165.       -22.    -0.012    84.55  -1.162E+00   
 TH-234      92.64       129.        45.     0.025    24.13   1.198E+01  P
 AC-228      92.62        77.        76.     0.042    19.94   2.007E+01   
 Gd-153      97.40       110.       -12.    -0.007   128.61  -5.720E-01   
 Np-239      99.49        94.        13.     0.007   108.00   1.268E+00   
 EU-155     105.55       101.         8.     0.004   185.89   5.278E-01   
 Np-239     105.53        87.        10.     0.005   141.12   6.060E-01   
 EU-152     121.78       114.       -11.    -0.006   142.77  -5.459E-01   
 CO-57      121.84       108.       -11.    -0.006   136.43  -1.867E-01   
 EU-154     121.79        83.       -10.    -0.006   130.48  -3.616E-01   
 PA-234     131.95        90.        10.     0.006   137.34   8.221E-01   
 HF-181     133.42        91.         4.     0.002   330.84   1.411E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 15
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-144     133.29        87.         7.     0.004   197.08   9.096E-01   
 HF-181     135.17        59.         4.     0.002   291.47   9.675E-01   
 CO-57      136.75        71.         2.     0.001   544.65   3.082E-01   
 Tc-99m     140.51        88.         1.     0.001   911.68   2.552E-02   
 U-235      142.13        37.        21.     0.012    45.78   2.965E+00   
 CE-141     145.93        92.        -6.    -0.003   248.11  -1.769E-01   
 U-235      163.50        74.        -7.    -0.004   191.23  -2.115E+00   
 CE-139     164.65        49.         4.     0.002   266.00   7.766E-02   
 U-235      206.12        47.        14.     0.008    72.43   5.515E+00   
 TH-229     211.38        54.         6.     0.003   191.22   3.645E+00   
 TH-227     236.58       177.       -37.    -0.020    54.10  -6.314E+00   
 EU-152     243.72        75.       -10.    -0.005   130.66  -2.788E+00   
 TH-227     253.72        22.        11.     0.006    66.10   3.652E+00   
 Cd-113m    263.79        43.         3.     0.002   348.13   1.041E+03   
 I-131      283.64        36.        -5.    -0.003   168.29  -2.095E+00   
 Ir-192     295.15        37.        78.     0.043    15.83   6.526E+00   
 PA-233     299.66        28.        15.     0.008    57.46   6.004E+00   
 PA-231     303.33        35.        -4.    -0.002   224.59  -3.427E+00   
 BA-133     303.29        35.        -4.    -0.002   222.53  -5.441E-01   
 Ba-140     305.94        26.        -3.    -0.002   216.29  -2.058E+00   
 BI-210M    306.02        25.        -3.    -0.002   217.80  -3.097E-01   
 Ir-192     307.24        20.         2.     0.001   260.77   2.045E-01   
 Ir-192     316.91        31.        -2.    -0.001   408.98  -5.961E-02   
 La-140     330.12        35.         2.     0.001   377.78   3.038E-01   
 AC-228     338.10        35.        28.     0.015    35.64   6.472E+00   
 Cs-136     340.30        43.         5.     0.003   189.83   3.011E-01   
 EU-152     344.65        33.        -3.    -0.001   314.36  -2.810E-01   
 HF-181     346.33        33.        -4.    -0.002   186.06  -8.494E-01   
 BA-133     354.94        30.        -4.    -0.002   199.86  -1.876E-01   
 I-131      363.22        42.        -3.    -0.002   288.08  -1.184E-01   
 BA-133     381.55        26.        -6.    -0.003   122.58  -2.162E+00   
 SN-113     392.00        20.         2.     0.001   274.07   1.177E-01   
 SB-125     427.46        22.        -2.    -0.001   433.04  -1.786E-01   
 AG-108M    434.05        22.         5.     0.003   128.16   2.072E-01   
 pm-146     457.50        22.         2.     0.001   342.85   1.085E-01   
 Ir-192     467.88        24.        -3.    -0.002   215.61  -2.327E-01   
 BE-7       477.01        18.         1.     0.001   565.80   3.728E-01   
 HF-181     480.23        12.         3.     0.002   152.17   1.606E-01   
 La-140     486.96        20.         5.     0.003   146.46   3.784E-01   
 RU-103     497.14        19.         1.     0.001   465.55   5.641E-02   
 RH-106     512.48        28.         2.     0.001   333.39   4.457E-01   
 Nd-147     531.48        14.        -1.     0.000   857.42  -1.949E-01   
 Ba-140     539.52        22.        -6.    -0.003   121.90  -9.607E-01   
 SB-125     598.95        19.        -1.    -0.001   449.98  -3.438E-01   
 RU-103     609.22        30.       109.     0.061    11.90   8.534E+01   
 PM-144     617.86        26.        -3.    -0.002   249.49  -1.368E-01   
 SB-125     636.12        18.         3.     0.002   223.37   1.135E+00   
 I-131      636.22        13.         4.     0.002   137.17   2.597E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 16
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    656.78        11.         1.     0.001   390.72   6.230E-02   
 CS-137     661.05        18.        -4.    -0.002   150.85  -2.378E-01   
 PM-144     695.69        16.         7.     0.004    88.27   3.641E-01   
 SB-124     724.37        30.        -4.    -0.002   204.91  -1.870E+00   
 AG-108M    724.40        30.        -4.    -0.002   202.35  -2.259E-01   
 EU-154     724.39        33.        -4.    -0.002   205.77  -1.047E+00   
 ZR-95      724.24        30.        -3.    -0.002   285.98  -3.259E-01   
 BI-212     726.15        18.         7.     0.004    94.22   4.776E+00   
 pm-146     747.27        20.        -3.    -0.002   240.15  -4.232E-01   
 ZR-95      756.23        11.        -1.     0.000   555.67  -8.627E-02   
 AG-110M    760.01         3.         0.     0.000   626.25  -1.021E-01   
 NB-95      766.06        25.        -5.    -0.003   137.86  -2.930E-01   
 EU-152     779.02        12.         3.     0.002   151.51   1.471E+00   
 BI-212     785.01        15.        -2.    -0.001   262.31  -9.396E+00   
 CS-134     795.17         9.         8.     0.005    62.03   5.541E-01   
 CO-58      810.86        12.        -3.    -0.001   194.83  -1.537E-01   
 La-140     816.93        17.         1.     0.000   795.73   1.836E-01   
 Cs-136     818.42        21.        -2.    -0.001   382.08  -9.891E-02   
 MN-54      834.97        20.        -4.    -0.002   178.95  -2.162E-01   
 Co-56      846.24        21.        -1.    -0.001   529.05  -7.324E-02   
 NB-94      870.56        20.        -3.    -0.002   191.14  -2.074E-01   
 PA-234     879.97        11.         3.     0.002   147.96   3.504E+00   
 y-88       898.63        16.         3.     0.002   178.01   2.194E-01   
 AC-228     911.37        13.        23.     0.013    29.92   5.108E+00   
 PA-234     947.59        17.        -2.    -0.001   264.74  -1.112E+00   
 EU-152     963.52        12.        -1.     0.000   831.97  -2.658E-01   
 AC-228     969.18         9.        13.     0.007    43.94   4.800E+00   
 Co-56     1039.73        11.         3.     0.002   173.82   1.418E+00   
 Cs-136    1048.08        18.        -2.    -0.001   294.83  -1.861E-01   
 RH-106    1054.42        12.         2.     0.001   300.15   7.625E+00   
 BI-207    1063.26        19.         1.     0.001   644.04   9.272E-02   
 Ga-68     1077.00        11.         5.     0.003   104.66   1.263E+01   
 FE-59     1099.13        17.        -3.    -0.002   193.58  -4.175E-01   
 ZN-65     1117.08        53.       -13.    -0.007    84.08  -1.932E+00   
 Sc-46     1120.20        19.        19.     0.010    40.19   1.421E+00   
 Ta-182    1120.21        19.        19.     0.010    40.66   4.023E+00   
 CO-60     1174.40        18.        -5.    -0.003   140.95  -3.559E-01   
 Ta-182    1188.89        20.        -4.    -0.002   174.75  -1.873E+00   
 Co-56     1238.04        22.         2.     0.001   293.35   2.903E-01   
 NA-22     1275.16        17.        -2.    -0.001   276.15  -1.842E-01   
 EU-154    1275.16        17.        -2.    -0.001   274.07  -5.275E-01   
 FE-59     1291.77        14.        -1.    -0.001   468.10  -2.253E-01   
 CO-60     1332.19        11.        -2.    -0.001   285.05  -1.469E-01   
 K-40      1460.80        22.       167.     0.093     8.41   1.490E+02  P
 La-140    1594.76        10.        -2.    -0.001   241.97  -2.062E-01   
 SB-124    1691.31         9.        -1.     0.000   480.37  -2.041E-01   
 Co-56     1771.58         6.        -2.    -0.001   199.14  -1.413E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 17
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.7278E-01    3.7278E-01    5.658E+02%                7.80E+00
 NA-22  #A   -1.8419E-01   -1.8419E-01    2.761E+02%                1.85E+00
 K-40   #     1.4904E+02    1.4904E+02    8.614E+00%                2.19E+01
 Sc-46  #A    6.9626E-01    6.9626E-01    4.019E+01%                1.46E+00
 CR-51  #A   -5.0858E-02   -5.0859E-02    3.819E+03%                7.12E+00
 MN-54  #A   -2.1621E-01   -2.1621E-01    1.789E+02%                1.38E+00
 FE-59  #A   -4.1746E-01   -4.1746E-01    1.936E+02%                2.90E+00
 Co-56  #A    1.7711E-01    1.7711E-01    1.738E+02%                1.42E+00
 CO-57  #A   -1.3183E-01   -1.3183E-01    1.364E+02%                8.65E-01
 CO-58  #A   -1.5367E-01   -1.5367E-01    1.948E+02%                1.09E+00
 CO-60  #A   -1.4690E-01   -1.4690E-01    2.851E+02%                1.57E+00
 ZN-65  #A   -1.9319E+00   -1.9319E+00    8.408E+01%                5.46E+00
 NB-94  #A    3.7201E-03    3.7201E-03    8.380E+03%                1.17E+00
 ZR-95  #A   -8.6268E-02   -8.6269E-02    5.557E+02%                1.82E+00
 NB-95  #A   -2.9300E-01   -2.9301E-01    1.379E+02%                1.41E+00
 RU-103 #A    5.6411E-02    5.6411E-02    4.655E+02%                9.64E-01
 RH-106 #A    1.1190E+00    1.1190E+00    3.002E+02%                9.71E+00
 AG-108M#A    2.0720E-01    2.0720E-01    1.282E+02%                9.27E-01
 AG-110M#A    1.8120E-02    1.8120E-02    3.907E+02%                1.86E+00
 SN-113 #A    1.1766E-01    1.1766E-01    2.741E+02%                1.17E+00
 SB-124 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.38E+00
 SB-125 #A    1.8447E-01    1.8447E-01    2.234E+02%                2.81E+00
 I-131  #A    1.0064E-01    1.0064E-01    1.372E+02%                1.20E+00
 Gd-153 #A   -5.7199E-01   -5.7199E-01    1.286E+02%                2.49E+00
 Ga-68  #A    1.2552E+01    1.2629E+01    1.047E+02%                4.63E+01
 Tc-99m #A    2.5492E-02    2.5521E-02    9.117E+02%                8.11E-01
 BA-133 #A   -1.8755E-01   -1.8755E-01    1.999E+02%                1.32E+00
 CS-134 #A    2.5874E-01    2.5874E-01    6.203E+01%                3.57E+00
 CS-137 #A   -2.3781E-01   -2.3781E-01    1.509E+02%                1.27E+00
 CE-139 #A    7.7662E-02    7.7663E-02    2.660E+02%                7.23E-01
 Ba-140 #A   -9.6068E-01   -9.6071E-01    1.219E+02%                4.08E+00
 La-140 #A    4.3304E-02    4.3305E-02    1.465E+02%                1.86E+00
 CE-141 #A   -1.7691E-01   -1.7691E-01    2.481E+02%                1.51E+00
 CE-144 #A    9.0963E-01    9.0963E-01    1.971E+02%                6.16E+00
 PM-144 #A    3.6412E-01    3.6412E-01    8.827E+01%                1.10E+00
 EU-152 #A    2.9397E-01    2.9397E-01    1.515E+02%                3.14E+00
 EU-154 #A   -1.2957E-01   -1.2957E-01    1.964E+03%                9.69E+00
 EU-155 #A    5.2780E-01    5.2780E-01    1.859E+02%                3.36E+00
 HF-181 #A    1.9050E-01    1.9050E-01    1.522E+02%                8.79E-01
 Ta-182 #A    4.0234E+00    4.0234E+00    4.066E+01%                5.01E+00
 Hg-203 #A   -7.1937E-03   -7.1938E-03    3.635E+03%                9.41E-01
 TL-208       3.1756E+00    3.1756E+00    1.586E+01%                9.70E-01
 pm-146 #A   -4.2322E-01   -4.2322E-01    2.402E+02%                3.66E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:12:48 AMPage 18
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140342.An1            
                                                                                 
 y-88   #A    2.1941E-01    2.1941E-01    1.780E+02%                1.40E+00
 Cd-113m#A    1.0411E+03    1.0411E+03    3.481E+02%                1.28E+04
 Cd-109 #A   -7.2446E+00   -7.2446E+00    8.001E+01%                1.93E+01
 PB-210 #     3.6736E+01    3.6736E+01    2.915E+01%                2.73E+01
 PB-212       6.3107E+00    6.3107E+00    1.166E+01%                1.82E+00
 PB-214       1.3242E+01    1.3242E+01    8.759E+00%                1.71E+00
 BI-207 #A    3.2940E-02    3.2940E-02    6.440E+02%                1.09E+00
 BI-212 #A    4.7762E+00    4.7762E+00    9.422E+01%                1.54E+01
 BI-214       1.1522E+01    1.1522E+01    1.269E+01%                2.62E+00
 BI-210M#A    2.4959E-02    2.4959E-02    1.536E+03%                1.38E+00
 RA-224  A    7.3740E+00    7.3740E+00    9.312E+01%                2.31E+01
 AC-228 #     5.2961E+00    5.2961E+00    2.133E+01%                4.24E+00
 TH-227 #A   -6.3142E+00   -6.3142E+00    5.410E+01%                1.12E+01
 TH-229 #A    1.2189E+00    1.2189E+00    1.912E+02%                1.79E+01
 TH-234 #A    1.0960E+01    1.0960E+01    3.672E+01%                2.72E+01
 PA-231 #A   -3.4268E+00   -3.4268E+00    2.246E+02%                2.71E+01
 PA-233 #A    9.2720E-01    9.2720E-01    5.746E+01%                2.22E+00
 PA-234 #A    8.2210E-01    8.2210E-01    1.373E+02%                3.84E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.94E+02
 U-235  #A    3.7652E+00    3.7652E+00    4.284E+01%                4.32E+00
 AM-241 #A    7.8946E-01    7.8946E-01    8.674E+01%                2.30E+00
 Np-237  A    6.0201E-01    6.0201E-01    2.984E+02%                6.17E+00
 Ir-192 #C    1.3302E+00    1.3302E+00    1.583E+01%                8.74E-01
 Cs-136 #A    2.8799E-02    2.8799E-02    1.898E+02%                1.38E+00
 Np-239 #A    6.0589E-01    6.0596E-01    1.411E+02%                2.91E+00
 Nd-147 #A   -1.9490E-01   -1.9490E-01    8.574E+02%                6.28E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  1999.5 keV)     7.099E+01  Bq/Sample     
 Total Decayed Activity (  277.2 to  1999.5 keV) 7.0985779E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20140267
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-14-E 
             Detector: Ge17 SN/11080671   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-14-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 02:43        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 02:43:17     Real Time: 1806   sec
        Analysis Time: 2/10/2014 03:13        Dead Time: 0.33   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 17_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.801E-01          278.3     1.614E+00    1.615E+00    5.927E+00
NA-22     -8.317E-02          499.2     4.152E-01    4.153E-01    1.519E+00
K-40       1.846E+02            6.0     1.113E+01    1.460E+01    8.788E+00
Sc-46      4.671E-01           48.8     2.278E-01    2.291E-01    9.609E-01
CR-51      2.811E+00           56.0     1.573E+00    1.581E+00    5.080E+00
MN-54     -1.315E-01          235.3     3.094E-01    3.094E-01    1.111E+00
FE-59     -1.528E-04       385500.0     5.892E-01    5.892E-01    2.212E+00
Co-56      4.078E-01           68.1     2.777E-01    2.785E-01    9.787E-01
CO-57     -1.321E-01          172.8     2.282E-01    2.283E-01    7.784E-01
CO-58      1.777E-01          137.8     2.448E-01    2.450E-01    8.730E-01
CO-60     -1.563E-02          227.6     3.557E-02    3.558E-02    1.354E+00
ZN-65     -7.798E-01          124.3     9.693E-01    9.701E-01    3.347E+00
NB-94      1.146E-01          119.7     1.372E-01    1.373E-01    1.116E+00
ZR-95      0.000E+00         1000.0     3.494E-01    3.494E-01    1.183E+00
NB-95      1.085E-01          257.9     2.798E-01    2.798E-01    1.011E+00
RU-103    -6.975E-02          368.1     2.568E-01    2.568E-01    9.237E-01
RH-106     1.923E+00          130.8     2.514E+00    2.516E+00    1.180E+01
AG-108M    2.301E-01           69.4     1.597E-01    1.601E-01    6.651E-01
AG-110M    7.154E-02          156.5     1.119E-01    1.120E-01    1.270E+00
SN-113     6.900E-02          403.9     2.787E-01    2.787E-01    1.013E+00
SB-124     1.205E-01           78.0     9.394E-02    9.415E-02    1.112E+00
SB-125     1.921E+00           34.8     6.694E-01    6.765E-01    1.869E+00
I-131      1.398E-01          209.4     2.926E-01    2.927E-01    8.523E-01
Gd-153     6.241E-01           67.8     4.233E-01    4.250E-01    1.963E+00
Ga-68      0.000E+00         1000.0     2.390E+00    2.390E+00    3.508E+01
Tc-99m    -1.766E-01          134.8     2.382E-01    2.384E-01    8.078E-01
BA-133     1.393E-01          236.5     3.294E-01    3.295E-01    1.165E+00
CS-134     1.384E-01           80.7     1.117E-01    1.120E-01    1.097E+00
CS-137    -1.140E-02         2306.0     2.629E-01    2.629E-01    9.856E-01
CE-139     4.127E-02          579.2     2.390E-01    2.390E-01    8.316E-01
Ba-140     1.345E+00           87.7     1.179E+00    1.181E+00    3.027E+00
La-140     1.993E-01          112.1     2.234E-01    2.237E-01    1.300E+00
CE-141    -1.954E-01          212.2     4.145E-01    4.146E-01    1.420E+00
CE-144     5.647E-01          265.1     1.497E+00    1.497E+00    5.181E+00
PM-144     1.462E-01          158.3     2.315E-01    2.316E-01    8.289E-01
EU-152    -5.511E-01          134.8     7.429E-01    7.435E-01    2.580E+00
EU-154     2.874E-01           58.1     1.669E-01    1.675E-01    9.145E+00
EU-155     2.069E-01          222.5     4.602E-01    4.603E-01    2.183E+00
HF-181     2.867E-03          532.1     1.526E-02    1.526E-02    8.710E-01
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Ta-182     1.748E+00           73.6     1.287E+00    1.290E+00    4.300E+00
Hg-203     2.087E-01          115.5     2.410E-01    2.413E-01    8.260E-01
TL-208     2.771E+00           17.8     4.923E-01    5.128E-01    9.901E-01
pm-146    -4.676E-01          158.4     7.408E-01    7.412E-01    2.644E+00
y-88       4.014E-02          788.5     3.165E-01    3.165E-01    1.172E+00
Cd-113m   -7.665E+02          411.0     3.150E+03    3.151E+03    1.115E+04
Cd-109     2.298E+00          220.9     5.076E+00    5.078E+00    1.743E+01
PB-210    -6.131E+00          216.7     1.328E+01    1.329E+01    3.085E+01
PB-212     6.835E+00           11.4     7.769E-01    8.939E-01    1.611E+00
PB-214     1.493E+01            8.0     1.193E+00    1.423E+00    1.767E+00
BI-207     1.193E-01          177.3     2.114E-01    2.115E-01    7.588E-01
BI-212     4.776E+00           72.0     3.436E+00    3.445E+00    1.148E+01
BI-214     9.438E+00           11.4     1.071E+00    1.178E+00    1.968E+00
BI-210M    7.962E-02          196.4     1.564E-01    1.564E-01    1.282E+00
RA-224    -3.776E+00          264.1     9.975E+00    9.978E+00    3.382E+01
AC-228     9.315E+00           10.9     1.017E+00    1.122E+00    1.244E+00
TH-227     1.033E+00          101.7     1.050E+00    1.052E+00    5.075E+00
TH-229     3.574E+00           84.0     3.003E+00    3.016E+00    1.014E+01
TH-234     8.771E+00           91.9     8.059E+00    8.072E+00    2.808E+01
PA-231     4.763E+00           56.2     2.678E+00    2.690E+00    2.643E+01
PA-233     4.896E-01           59.4     2.909E-01    2.921E-01    2.064E+00
PA-234    -1.443E-01          102.0     1.472E-01    1.474E-01    3.330E+00
PA-234M   -3.209E+01          657.3     2.109E+02    2.109E+02    1.232E+02
U-235      4.785E-01          232.7     1.113E+00    1.113E+00    4.641E+00
AM-241     5.379E-01          152.2     8.189E-01    8.194E-01    2.783E+00
Np-237     8.463E-01          174.3     1.475E+00    1.475E+00    5.044E+00
Ir-192     1.342E+00           13.7     1.838E-01    2.003E-01    6.185E-01
Cs-136     6.290E-03         4083.0     2.568E-01    2.568E-01    9.667E-01
Np-239     5.941E-02         1336.0     7.936E-01    7.936E-01    2.763E+00
Nd-147     1.004E-01         1533.0     1.539E+00    1.539E+00    5.727E+00
-----------------------------------------------------------------------------
Total      2.714E+02

      Analyst: Siobhan Perry                      
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-14-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20140267.An1

 Acquisition information
        Start time:                 2/10/2014 2:43:17 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.33 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  2
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 2:43:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1148

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.86      -10.  45.15   0.77  2.100E-02    46.54   4.250    PBC<MDA PB210 
    59.52       10. 152.24   0.79  2.957E-02    59.54  35.900    PBC<MDA AM241 
    63.18       19.  39.39   0.79  3.164E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.63       96.  19.21   0.80  3.671E-02
    77.19      123.  14.26   0.80  3.762E-02
    86.43        8. 174.25   0.81  4.026E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  3.610E-01 EU155 
                                                86.54  30.700  3.610E-01 EU155 
    86.54        3. 546.14   0.81  4.027E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.554E-01 EU155 
    87.10       60.  26.19   0.75  4.040E-02
    87.98        6. 220.85   0.81  4.060E-02    88.04   3.790    PBC<MDA Cd109 
    93.02       72.  27.36   0.57  4.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.723E+01 AC228 
    96.86        5. 251.12   0.82  4.213E-02    97.50  30.000    PBC<MDA Gd153 
   103.24        5. 222.48   0.83  4.278E-02   103.20  21.800    PBC<MDA Gd153 
                                               105.31  21.200  2.813E-01 EU155 
                                               105.31  21.200  2.813E-01 EU155 
   103.60       20.  67.83   0.83  4.265E-02   103.20  21.800    PBC<MDA Gd153 
                                               105.31  21.200  1.201E+00 EU155 
   114.97       15.  59.55   0.36  4.297E-02
   123.40       13. 115.49   0.85  4.270E-02   123.10  40.790    PBC<MDA EU154 
   134.04        5. 265.06   0.86  4.192E-02   133.54  11.090    PBC<MDA CE144 
   162.13       10. 119.32   0.88  3.813E-02   162.66   6.220    PBC<MDA Ba140 
   163.05        6. 232.66   0.88  3.802E-02   163.38   5.080    PBC<MDA U235  
   165.48        2. 579.21   0.89  3.825E-02   165.85  79.900    PBC<MDA CE139 
   191.56       10.  84.02   0.91  3.448E-02   193.51   4.400    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  3
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   234.84        1. 964.32   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
   238.43      170.  10.65   1.10  2.991E-02   238.63  43.300  6.835E+00 PB212 
   241.76       73.  20.30   0.89  2.960E-02   242.00   7.430  1.844E+01 PB214 
   256.00        9. 101.66   0.97  2.846E-02   256.24   7.000    PBC<MDA TH227 
   277.28        9.  97.78   0.99  2.694E-02   277.28   6.310    PBC<MDA TL208 
   279.20        8. 115.48   0.99  2.681E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        3. 209.38   1.00  2.648E-02   284.30   6.140    PBC<MDA I131  
   295.02      107.  13.91   0.74  2.580E-02   295.09  19.300  1.137E+01 PB214 
                                               295.95  30.160  7.680E+00 Ir192 
   299.55       25.  41.12   0.72  2.550E-02   300.03   3.280  1.638E+01 PB212 
   299.97       15.  59.41   1.01  2.549E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.295E+01 PA231 
                                               300.18   6.200  5.138E+00 PA233 
   299.98       15.  56.22   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.365E+01 PA231 
                                               300.18   6.200  5.417E+00 PA233 
   304.36        4. 196.41   1.02  2.521E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.297E-01 BI210M
   304.58        3. 265.38   1.02  2.522E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  2.589E-01 BI210M
   308.89        1. 600.13   1.02  2.501E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  9.269E-02 Ir192 
   314.51        9.  80.57   1.03  2.456E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  2.274E-01 Ir192 
   321.13       12.  55.97   1.03  2.437E-02   320.08   9.940    PBC<MDA CR51  
   338.24       54.  20.07   0.98  2.344E-02   338.32  12.010  1.056E+01 AC228 
   346.37        1. 632.67   1.05  2.308E-02   345.83  15.070    PBC<MDA HF181 
   351.83      236.   7.80   1.20  2.280E-02   351.93  37.600  1.493E+01 PB214 
   355.91        4. 236.52   1.06  2.261E-02   356.00  62.050    PBC<MDA BA133 
   364.77        2. 389.90   1.07  2.223E-02   364.48  81.700    PBC<MDA I131  
   391.72        2. 403.94   1.09  2.112E-02   391.69  64.000    PBC<MDA SN113 
   427.73       15.  43.53   1.13  1.983E-02   427.88  29.600    PBC<MDA SB125 
   433.41        6. 102.90   1.13  1.963E-02   433.94  90.480    PBC<MDA AG108M
   462.78       11.  69.30   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
   467.80        7.  88.41   1.16  1.859E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  3.835E-01 Ir192 
   487.14        5. 112.10   1.18  1.806E-02   487.02  45.500    PBC<MDA La140 
   511.02       35.  30.58   1.20  1.742E-02   511.86  20.000  5.529E+00 RH106 
                                               511.86  20.000  5.529E+00 RH106 
   537.01        7.  87.70   1.22  1.682E-02   537.26  24.390    PBC<MDA Ba140 
   569.22        3. 170.72   1.25  1.611E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.471E+00 PA234 
                                               569.70  97.740  1.234E-01 BI207 
   569.29        4. 157.62   1.25  1.612E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.571E+00 PA234 
                                               569.70  97.740  1.319E-01 BI207 
   569.40        3. 177.25   1.25  1.611E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.421E+00 PA234 
                                               569.70  97.740  1.193E-01 BI207 
   583.00       68.  16.50   1.13  1.584E-02   583.02  84.500  2.840E+00 TL208 
   600.91       11.  65.04   1.28  1.550E-02   600.50  17.860    PBC<MDA SB125 
   609.33      127.  10.73   1.17  1.533E-02   609.31  46.090  9.438E+00 BI214 
                                               610.30   5.750  8.012E+01 RU103 

Page 479 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  4
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   610.30        4. 166.75   1.29  1.531E-02   610.30   5.750    PBC<MDA RU103 
   657.74        3. 256.81   1.33  1.449E-02   657.76  94.640    PBC<MDA AG110M
   696.40        4. 158.34   1.36  1.389E-02   696.54  99.000    PBC<MDA PM144 
   722.74        6.  87.78   1.39  1.351E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.845E-01 AG108M
                                               723.36  20.220  1.279E+00 EU154 
   722.74        6.  93.07   1.39  1.351E-02   722.79  10.810  2.298E+00 SB124 
                                               722.94  90.840  2.736E-01 AG108M
                                               723.36  20.220  1.230E+00 EU154 
   727.27        9.  71.96   1.39  1.345E-02   727.17   7.550    PBC<MDA BI212 
   766.08        3. 257.94   1.42  1.294E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   766.25        0. 504.76   1.42  1.293E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   795.29        7.  80.74   1.45  1.257E-02   795.87  85.530    PBC<MDA CS134 
   809.62        4. 137.81   1.46  1.240E-02   810.78  99.460    PBC<MDA CO58  
   816.08        3. 142.77   1.47  1.234E-02   815.77  23.280    PBC<MDA La140 
   862.06        6.  88.45   1.50  1.185E-02   860.56  12.420    PBC<MDA TL208 
   870.65        5. 119.66   1.51  1.175E-02   871.10  99.890    PBC<MDA NB94  
   890.13        2. 345.69   1.53  1.156E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  7.496E-02 Sc46  
   897.47        1. 788.47   1.53  1.148E-02   898.04  93.700    PBC<MDA y88   
   911.40       55.  13.48   1.50  1.135E-02   911.07  29.000  9.280E+00 AC228 
   968.99       29.  22.08   0.51  1.083E-02   968.97  17.460  8.516E+00 AC228 
   997.65        6.  58.06   1.62  1.061E-02   996.33  10.600    PBC<MDA EU154 
                                              1001.00   0.837    PBC<MDA PA234M
  1037.48        1. 345.56   1.65  1.028E-02  1037.84  14.130    PBC<MDA Co56  
                                              1037.84  14.130  5.688E-01 Co56  
  1051.94        4. 130.78   1.66  1.019E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.416E+01 RH106 
  1120.10       16.  34.46   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.18       15.  48.77   1.72  9.696E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.592E-01 Sc46  
  1121.12       11.  73.61   1.72  9.691E-03  1121.30  34.900    PBC<MDA Ta182 
  1173.82        2. 364.00   1.76  9.359E-03  1173.24  99.900    PBC<MDA CO60  
  1219.20        2. 234.47   1.80  9.073E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.58       11.  68.10   1.81  8.977E-03  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  9.903E-01 Co56  
  1383.98        2. 247.33   1.93  8.233E-03  1384.30  24.290    PBC<MDA AG110M
  1460.87      280.   5.92   2.35  7.894E-03  1460.83  10.670  1.846E+02 K40   
  1690.49        2. 146.45   2.16  7.037E-03  1690.98  47.790    PBC<MDA SB124 
  1764.68       10.  34.68   2.21  6.804E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   297.64    74.56       125.       131. 3.569E+03   18.20   0.930  -      s 
   307.89    77.12       132.       138. 3.682E+03   17.72   0.914  -        
   347.57    87.10        70.        51. 1.255E+03   27.29   0.813  -       D
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  5
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   459.22   114.97        29.        15. 3.452E+02   59.55   0.355  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.92    46.86       101.       -10.    -0.005    45.15   0.775 
 TH-227    202.96    50.87        85.        -5.    -0.003   257.25   0.778s
 AM-241    237.53    59.52       117.        10.     0.006   152.24   0.787s
 TH-234    252.16    63.18       156.        19.     0.011    39.39   0.791s
 Np-237    345.35    86.49        94.         8.     0.004   174.25   0.813D
 EU-155    345.56    86.54       177.         3.     0.002   546.14   0.813 
 Cd-109    351.55    88.04        96.         6.     0.004   220.85   0.814D
 AC-228    371.46    93.02        85.        72.     0.040    27.36   0.570s
 Gd-153    386.81    96.86        81.         5.     0.003   251.12   0.823s
 Gd-153    413.76   103.60        79.        20.     0.011    67.83   0.828s
 EU-155    412.31   103.24        50.         5.     0.003   222.48   0.830s
 EU-152    488.75   122.36       117.       -11.    -0.006   139.00   0.846s
 CO-57     488.78   122.36       109.        -9.    -0.005   172.75   0.846s
 EU-154    492.92   123.40        98.        13.     0.007   115.49   0.847 
 PA-234    521.88   130.64        84.       -12.    -0.007   111.78   0.855s
 HF-181    531.28   132.99        82.        -8.    -0.004   173.38   0.856s
 CE-144    535.45   134.04        76.         5.     0.003   265.06   0.857s
 HF-181    544.88   136.39        97.       -10.    -0.006   138.30   0.859s
 CO-57     544.84   136.38        97.       -10.    -0.006   138.43   0.860s
 Tc-99m    561.65   140.59       112.       -11.    -0.006   134.85   0.863s
 CE-141    582.53   145.81       103.        -7.    -0.004   212.16   0.868s
 Ba-140    647.78   162.13        70.        10.     0.006   119.32   0.884s
 U-235     651.45   163.05        82.         6.     0.003   232.66   0.885s
 CE-139    661.17   165.48        85.         2.     0.001   579.21   0.887s
 TH-229    765.46   191.56        29.        10.     0.005    84.02   0.913s
 U-235     820.15   205.24        62.        -6.    -0.003   181.60   0.924s
 TH-227    938.53   234.84        45.         1.     0.001   964.32   0.952s
 PB-212    952.87   238.43        56.       159.     0.088    10.65   1.104 
 RA-224    962.01   240.72       235.        -8.    -0.005   264.15   0.957s
 PB-214    966.18   241.76        40.        73.     0.041    20.30   0.890s
 EU-152    973.51   243.59        87.       -20.    -0.011    68.91   0.960s
 TH-227   1023.13   256.00        40.         9.     0.005   101.66   0.971s
 Cd-113m  1053.13   263.50        44.        -2.    -0.001   411.02   0.978s
 BI-210M  1063.17   266.01        40.        -2.    -0.001   595.16   0.979s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  6
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.23   277.28        46.         9.     0.005    97.78   0.990D
 Hg-203   1115.89   279.20        41.         8.     0.005   115.48   0.992D
 I-131    1136.27   284.30        25.         3.     0.002   209.38   0.996s
 PB-214   1179.15   295.02        32.       102.     0.057    13.91   0.741s
 Ir-192   1179.06   295.00        27.        87.     0.048    13.69   1.007s
 PB-212   1197.28   299.55        21.        25.     0.014    41.12   0.722s
 PA-231   1198.98   299.98        30.        15.     0.009    56.22   1.011s
 PA-233   1198.94   299.97        30.        15.     0.008    59.41   1.011s
 PA-231   1209.53   302.62        47.        -4.    -0.002   266.49   1.013s
 BA-133   1209.95   302.72        47.        -4.    -0.002   271.43   1.013s
 Ba-140   1217.36   304.58        36.         3.     0.002   265.38   1.015 
 BI-210M  1216.49   304.36        32.         4.     0.002   196.41   1.015s
 Ir-192   1234.61   308.89        31.         1.     0.001   600.13   1.019s
 PA-233   1247.45   312.10        43.        -5.    -0.003   190.32   1.022s
 Ir-192   1257.09   314.51        20.         9.     0.005    80.57   1.026s
 CR-51    1283.56   321.13        17.        12.     0.007    55.97   1.029s
 La-140   1314.18   328.79        38.        -4.    -0.002   224.80   1.037s
 AC-228   1351.97   338.24        20.        54.     0.030    20.07   0.976 
 Cs-136   1358.33   339.83        67.       -12.    -0.006   103.83   1.048s
 EU-152   1377.05   344.51        31.        -6.    -0.003   134.80   1.051s
 HF-181   1384.50   346.37        21.         1.     0.001   632.67   1.053s
 PB-214   1406.34   351.83        28.       230.     0.128     7.80   1.200s
 BA-133   1422.65   355.91        33.         4.     0.002   236.52   1.062s
 I-131    1458.06   364.77        29.         2.     0.001   389.90   1.070s
 BA-133   1534.94   383.99        30.        -3.    -0.002   226.28   1.087s
 SN-113   1565.85   391.72        22.         2.     0.001   403.94   1.094s
 SB-125   1709.88   427.73        13.        15.     0.008    43.53   1.127s
 AG-108M  1732.57   433.41        16.         6.     0.003   102.90   1.132s
 pm-146   1814.09   453.79        21.        -3.    -0.001   262.17   1.150s
 SB-125   1850.06   462.78        22.        11.     0.006    69.30   1.159s
 Ir-192   1870.10   467.80        14.         7.     0.004    88.41   1.163 
 BE-7     1902.45   475.88        15.        -2.    -0.001   278.28   1.171s
 HF-181   1930.01   482.77        19.        -1.     0.000   855.79   1.175s
 La-140   1947.45   487.14        14.         5.     0.003   112.10   1.180s
 RU-103   1985.66   496.69        27.        -2.    -0.001   368.13   1.189s
 RH-106   2042.96   511.02        39.        35.     0.019    30.58   1.202s
 Ba-140   2146.91   537.01        18.         7.     0.004    87.70   1.224s
 CS-134   2276.01   569.29        15.         4.     0.002   157.62   1.252s
 PA-234   2275.73   569.22        16.         3.     0.002   170.72   1.253s
 BI-207   2276.48   569.40        16.         3.     0.002   177.25   1.253s
 TL-208   2330.85   583.00        21.        68.     0.038    16.50   1.134 
 SB-125   2402.49   600.91        19.        11.     0.006    65.04   1.280s
 SB-124   2414.71   603.96        35.        -5.    -0.003   159.90   1.282s
 CS-134   2414.65   603.95        34.        -5.    -0.003   165.80   1.283s
 BI-214   2436.17   609.33        23.       120.     0.067    10.73   1.174 
 RU-103   2440.05   610.30        17.         4.     0.002   166.75   1.288s
 AG-108M  2453.52   613.66        27.        -5.    -0.003   152.54   1.292s
 SB-125   2546.19   636.83        23.        -3.    -0.002   244.65   1.311s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  7
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  2629.80   657.74        22.         3.     0.001   256.81   1.330s
 PM-144   2784.46   696.40        15.         4.     0.002   158.34   1.363s
 SB-124   2889.83   722.74        12.         6.     0.003    87.78   1.386s
 AG-108M  2889.84   722.74        13.         6.     0.003    93.07   1.386s
 ZR-95    2901.61   725.69        30.        -7.    -0.004   109.94   1.387s
 BI-212   2907.95   727.27        15.         9.     0.005    71.96   1.390s
 pm-146   2984.79   746.48        16.        -4.    -0.002   158.42   1.407s
 AG-110M  3055.73   764.21        21.        -1.     0.000   970.29   1.421s
 NB-95    3063.19   766.08        20.         3.     0.001   257.94   1.423s
 CS-134   3180.04   795.29        15.         7.     0.004    80.74   1.448s
 CO-58    3237.37   809.62        13.         4.     0.002   137.81   1.461s
 La-140   3263.21   816.08        10.         3.     0.002   142.77   1.465s
 MN-54    3338.22   834.83        21.        -3.    -0.002   235.25   1.481s
 TL-208   3447.15   862.06        12.         6.     0.003    88.45   1.503s
 NB-94    3481.55   870.65        14.         5.     0.003   119.66   1.512s
 EU-154   3493.84   873.73        20.        -5.    -0.003   136.81   1.514s
 AG-110M  3553.54   888.65        13.        -2.    -0.001   305.33   1.523s
 Sc-46    3559.46   890.13        14.         2.     0.001   345.69   1.527s
 y-88     3588.83   897.47        18.         1.     0.000   788.47   1.534s
 AC-228   3644.55   911.40         0.        55.     0.031    13.48   1.500s
 AG-110M  3749.40   937.60        23.        -2.    -0.001   355.66   1.567s
 PA-234   3783.14   946.03        20.        -2.    -0.001   273.50   1.574s
 AC-228   3874.97   968.99         3.        29.     0.016    22.08   0.505s
 EU-154   3989.66   997.65         3.         6.     0.003    58.06   1.616s
 PA-234M  3989.00   997.49        13.        -5.    -0.003   372.10   1.620s
 EU-154   4022.96  1005.98        15.        -2.    -0.001   240.91   1.623s
 Co-56    4149.01  1037.48        12.         1.     0.001   345.56   1.650s
 Cs-136   4188.06  1047.24        17.        -4.    -0.002   145.89   1.659s
 RH-106   4206.87  1051.94        12.         4.     0.002   130.78   1.660s
 ZN-65    4463.31  1116.03        33.        -7.    -0.004   124.30   1.714s
 BI-214   4480.36  1120.29        21.        16.     0.009    34.46   1.717D
 Sc-46    4479.92  1120.18        19.        15.     0.008    48.77   1.717s
 Ta-182   4484.41  1121.30        25.        11.     0.006    73.61   1.718D
 CO-60    4694.59  1173.82        19.         2.     0.001   364.00   1.760s
 Ta-182   4876.18  1219.20        14.         2.     0.001   234.47   1.798s
 Co-56    4953.73  1238.58        21.        11.     0.006    68.10   1.812s
 NA-22    5096.02  1274.13        21.        -1.    -0.001   499.25   1.840s
 EU-154   5095.82  1274.08        21.        -1.    -0.001   502.27   1.840s
 CO-60    5333.13  1333.38        15.        -2.    -0.001   273.24   1.886s
 AG-110M  5535.66  1383.98         8.         2.     0.001   247.33   1.926s
 K-40     5843.39  1460.87         5.       280.     0.155     5.92   2.349 
 SB-124   6762.59  1690.49         2.         2.     0.001   146.45   2.157s
 BI-214   7059.62  1764.68         7.        10.     0.005    34.68   2.211s
 Co-56    7071.18  1767.57        18.        -7.    -0.004    90.87   2.215s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  8
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.8010E-01                                      5.31E+01             
                           477.60-5.801E-01 ?(  5.927E+00 2.78E+02 1.05E+01 G  
 
NA-22    C  -8.3174E-02                                      9.50E+02             
                          1274.53-8.317E-02 &(  1.519E+00 4.99E+02 9.99E+01 G  
 
K-40     N   1.8455E+02                                      4.66E+11             
                          1460.83 1.846E+02  (P 8.788E+00 5.92E+00 1.07E+01 G  
 
Sc-46    F   4.6710E-01                                      8.38E+01             
                           889.28 7.496E-02 ?(  9.609E-01 3.46E+02 1.00E+02 G  
                          1120.55 8.592E-01  (  1.327E+00 4.88E+01 1.00E+02 G  
 
CR-51    F   2.8111E+00                                      2.77E+01             
                           320.08 2.811E+00 ?(  5.080E+00 5.60E+01 9.94E+00 G  
 
MN-54    C  -1.3150E-01                                      3.12E+02             
                           834.85-1.315E-01 ?(  1.111E+00 2.35E+02 1.00E+02 G  
 
FE-59    F  -1.5284E-04                                      4.45E+01             
                          1099.25-1.528E-04 %(  2.212E+00 3.85E+05 5.65E+01 G  
                          1291.60 0.000E+00 +   2.537E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   4.0784E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  9.787E-01 1.00E+03 9.99E+01 G  
                          1238.28 9.903E-01 &(  2.236E+00 6.81E+01 6.61E+01 G  
                          1037.84 5.688E-01 &(  7.328E+00 3.46E+02 1.41E+01 G  
                          1771.35-3.800E+00 +   1.181E+01 9.09E+01 1.55E+01  A 
 
CO-57    C  -1.3208E-01                                      2.72E+02             
                           122.06-1.321E-01 ?(  7.784E-01 1.73E+02 8.56E+01 G  
                           136.47-1.293E+00 +   6.087E+00 1.38E+02 1.07E+01 G  
 
CO-58    C   1.7765E-01                                      7.09E+01             
                           810.78 1.777E-01 ?(  8.730E-01 1.38E+02 9.95E+01 G  
 
CO-60    F  -1.5631E-02                                      1.93E+03             
                          1332.50-1.351E-01 ?(  1.354E+00 2.73E+02 1.00E+02 G  
                          1173.24 1.040E-01 ?(  1.381E+00 3.64E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage  9
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -7.7983E-01                                      2.44E+02             
                          1115.55-7.798E-01 ?(  3.347E+00 1.24E+02 5.06E+01 G  
 
NB-94    I   1.1463E-01                                      7.41E+06             
                           702.63 0.000E+00 ?(  1.116E+00 1.00E+03 9.79E+01 G  
                           871.10 2.270E-01 &(  9.555E-01 1.20E+02 9.99E+01 G  
 
NB-95    I   1.0847E-01                                      6.40E+01             
                           765.79 1.085E-01 ?(  1.011E+00 2.58E+02 9.98E+01 G  
 
RU-103   I  -6.9753E-02                                      3.93E+01             
                           497.05-6.975E-02 &(  9.237E-01 3.68E+02 9.09E+01 G  
                           610.30 2.307E+00 ?   1.375E+01 1.67E+02 5.75E+00 GA 
 
RH-106   I   1.9226E+00                                      3.74E+02             
                           621.92 0.000E+00 &(  1.180E+01 1.00E+03 9.93E+00 G  
                          1050.36 1.416E+01 ?(  6.592E+01 1.31E+02 1.56E+00 G  
                           511.86 5.529E+00 &   5.065E+00 3.06E+01 2.00E+01 GA 
 
AG-108M  C   2.3014E-01                                      1.53E+05             
                           433.94 1.865E-01 &(  6.651E-01 1.03E+02 9.05E+01 G  
                           722.94 2.736E-01 ?(  8.772E-01 9.31E+01 9.08E+01 G  
                           614.28-2.040E-01 -   1.090E+00 1.53E+02 8.98E+01 G  
 
AG-110M  F   7.1542E-02                                      2.50E+02             
                           884.68-1.121E-01 ?(  1.270E+00 3.05E+02 7.27E+01 G  
                           657.76 1.069E-01 ?(  9.879E-01 2.57E+02 9.46E+01 G  
                           937.49-2.809E-01 +   3.618E+00 3.56E+02 3.44E+01 G  
                          1384.30 4.832E-01 ?(  4.501E+00 2.47E+02 2.43E+01 G  
                           763.94-1.300E-01 +   4.646E+00 9.70E+02 2.23E+01 G  
 
SN-113   F   6.8996E-02                                      1.15E+02             
                           391.69 6.900E-02 ?(  1.013E+00 4.04E+02 6.40E+01 G  
 
SB-124   F   1.2047E-01                                      6.02E+01             
                           602.73-1.994E-01 ?(  1.112E+00 1.60E+02 9.83E+01 G  
                          1690.98 2.648E-01 ?(  1.524E+00 1.46E+02 4.78E+01 G  
                           722.79 2.390E+00 ?(  7.189E+00 8.78E+01 1.08E+01 G  
 
SB-125   I   1.9212E+00                                      1.01E+03             
                           427.88 1.401E+00  (  1.869E+00 4.35E+01 2.96E+01 G  
                           600.50 2.140E+00  (  4.589E+00 6.50E+01 1.79E+01 G  
                           635.89-9.455E-01 -   8.292E+00 2.45E+02 1.13E+01 G  
                           463.37 3.018E+00 ?(  6.950E+00 6.93E+01 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 10
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   1.3975E-01                                      8.02E+00             
                           364.48 6.090E-02 ?(  8.523E-01 3.90E+02 8.17E+01 G  
                           284.30 1.189E+00 ?(  8.856E+00 2.09E+02 6.14E+00 G  
                           636.97 0.000E+00 -   1.619E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F   6.2408E-01                                      2.42E+02             
                            97.50 2.263E-01 ?(  1.963E+00 2.51E+02 3.00E+01 G  
                           103.20 1.171E+00  (  2.631E+00 6.78E+01 2.18E+01 G  
 
Tc-99m   I  -1.7664E-01                                      2.51E-01             
                           140.51-1.766E-01 &(  8.078E-01 1.35E+02 8.93E+01 G  
 
BA-133   F   1.3927E-01                                      3.85E+03             
                           356.00 1.393E-01 ?(  1.165E+00 2.37E+02 6.20E+01 G  
                           302.85-4.361E-01 +   4.152E+00 2.71E+02 1.83E+01 G  
                           383.84-1.013E+00 +   8.128E+00 2.26E+02 8.94E+00 GA 
                            80.99-1.157E-02 &   1.840E+00 4.53E+03 3.41E+01 GA 
 
CS-134   I   1.3837E-01                                      7.54E+02             
                           604.71-1.893E-01 ?(  1.097E+00 1.66E+02 9.76E+01 G  
                           795.87 3.866E-01 ?(  1.057E+00 8.07E+01 8.55E+01 G  
                           569.32 8.376E-01 ?(  4.717E+00 1.58E+02 1.54E+01 G  
                           801.95 0.000E+00 -   1.279E+01 1.00E+03 8.69E+00 G  
                           563.24-6.731E-02 %   7.744E+00 3.00E+03 8.35E+00 G  
 
CS-137   I  -1.1401E-02                                      1.10E+04             
                           661.66-1.140E-02 %(  9.856E-01 2.31E+03 8.52E+01 G  
 
CE-139   F   4.1265E-02                                      1.38E+02             
                           165.85 4.126E-02 &(  8.316E-01 5.79E+02 7.99E+01 G  
 
Ba-140   I   1.3446E+00                                      1.28E+01             
                           537.26 1.013E+00 ?(  3.027E+00 8.77E+01 2.44E+01 G  
                           162.66 2.408E+00 ?(  9.773E+00 1.19E+02 6.22E+00 G  
                           304.85 1.690E+00  (  1.585E+01 2.65E+02 4.29E+00 G  
 
La-140   I   1.9930E-01                                      1.28E+01             
                          1596.21 1.313E-02 %(  1.300E+00 2.52E+03 9.54E+01 G  
                           487.02 3.511E-01 &(  1.376E+00 1.12E+02 4.55E+01 G  
                           328.76-4.572E-01 +   3.612E+00 2.25E+02 2.03E+01 G  
                           815.77 6.656E-01 ?(  3.424E+00 1.43E+02 2.33E+01 G  
 
CE-141   I  -1.9537E-01                                      3.25E+01             
                           145.44-1.954E-01 ?(  1.420E+00 2.12E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 11
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I   5.6473E-01                                      2.85E+02             
                           133.54 5.647E-01 ?(  5.181E+00 2.65E+02 1.11E+01 G  
 
PM-144   C   1.4617E-01                                      3.63E+02             
                           696.54 1.462E-01 ?(  8.289E-01 1.58E+02 9.90E+01 G  
                           618.06 0.000E+00 -   9.948E-01 1.00E+03 9.91E+01 G  
                           476.81 7.939E-03 %   1.534E+00 5.13E+03 4.20E+01 G  
 
EU-152   F  -5.5114E-01                                      4.94E+03             
                           344.29-5.511E-01 ?(  2.580E+00 1.35E+02 2.65E+01 G  
                          1112.07 5.492E-03 %   9.017E+00 4.36E+04 1.36E+01 G  
                           121.78-5.130E-01 +   2.418E+00 1.39E+02 2.86E+01 G  
                           778.92 2.671E-02 %   7.529E+00 7.53E+03 1.29E+01 G  
                           964.11 1.398E-01 %   8.221E+00 1.59E+03 1.46E+01 G  
                           244.69-5.042E+00 +   1.151E+01 6.89E+01 7.58E+00 G  
                          1408.00-9.076E-02 %   5.086E+00 1.42E+03 2.10E+01 GA 
 
EU-154   I   2.8744E-01                                      3.14E+03             
                           873.23-1.902E+00 ?(  9.145E+00 1.37E+02 1.23E+01 G  
                           123.10 3.994E-01 +   1.560E+00 1.15E+02 4.08E+01 G  
                          1274.54-2.373E-01 &   4.356E+00 5.02E+02 3.52E+01 G  
                           723.36 0.000E+00 +   9.480E+00 1.00E+03 2.02E+01 G  
                          1004.77-6.928E-01 +   6.089E+00 2.41E+02 1.80E+01 G  
                           996.33 2.822E+00 ?(  5.082E+00 5.81E+01 1.06E+01 G  
 
EU-155   I   2.0685E-01                                      1.81E+03             
                           105.31 2.813E-01 ?(  2.183E+00 2.22E+02 2.12E+01 G  
                            86.54 1.554E-01 &(  2.905E+00 5.46E+02 3.07E+01 G  
 
HF-181   F   2.8674E-03                                      4.24E+01             
                           482.00-2.750E-02 ?(  8.710E-01 8.56E+02 8.05E+01 G  
                           133.02-2.304E-01 +   1.370E+00 1.73E+02 4.33E+01 G  
                           345.83 1.651E-01 ?(  3.833E+00 6.33E+02 1.51E+01 G  
                           136.30-2.362E+00 +   1.111E+01 1.38E+02 5.85E+00 G  
 
Ta-182   F   1.7480E+00                                      1.14E+02             
                          1121.30 1.748E+00  (  4.300E+00 7.36E+01 3.49E+01 G  
                          1221.41 5.253E-01 -   4.510E+00 2.34E+02 2.70E+01 G  
                          1189.05-1.368E-02 &   8.850E+00 1.74E+04 1.62E+01 G  
 
Hg-203   F   2.0872E-01                                      4.66E+01             
                           279.20 2.087E-01  (  8.260E-01 1.15E+02 8.15E+01 G  
 
TL-208   N   2.7706E+00                                      6.98E+02             
                           583.02 2.840E+00  (P 9.901E-01 1.65E+01 8.45E+01 G  
                           277.28 2.862E+00  (P 1.124E+01 9.78E+01 6.31E+00 G  
                           860.56 2.252E+00 ?(P 7.125E+00 8.84E+01 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 12
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C  -4.6761E-01                                      2.02E+03             
                           747.16-4.676E-01 ?(  2.644E+00 1.58E+02 3.40E+01 G  
                           735.72-9.837E-02 %   4.193E+00 1.15E+03 2.25E+01 G  
                           453.88-1.140E-01 +   1.078E+00 2.62E+02 6.50E+01 G  
 
y-88     F   4.0138E-02                                      1.07E+02             
                           898.04 4.014E-02 ?(  1.172E+00 7.88E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.260E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -7.6650E+02                                      5.33E+03             
                           263.70-7.665E+02 ?(  1.115E+04 4.11E+02 6.00E-03   K
 
Cd-109   F   2.2984E+00                                      4.53E+02             
                            88.04 2.298E+00  (  1.743E+01 2.21E+02 3.79E+00 G  
 
PB-210   N  -6.1310E+00                                      8.14E+03             
                            46.54-6.131E+00 ?(P 3.085E+01 4.51E+01 4.25E+00 G  
 
PB-212   N   6.8345E+00                                      6.98E+02             
                           238.63 6.835E+00  (P 1.611E+00 1.06E+01 4.33E+01 G  
                           300.03 1.638E+01 +   1.610E+01 4.11E+01 3.28E+00 GA 
 
PB-214   N   1.4927E+01                                      5.84E+05             
                           351.93 1.493E+01 @(P 1.767E+00 7.80E+00 3.76E+01 G  
                           295.09 1.137E+01 - P 3.248E+00 1.39E+01 1.93E+01 G  
                           242.00 1.844E+01 +   8.129E+00 2.03E+01 7.43E+00 GA 
 
BI-207   C   1.1929E-01                                      1.18E+04             
                           569.70 1.193E-01 ?(  7.588E-01 1.77E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   1.399E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   4.7757E+00                                      6.98E+02             
                           727.17 4.776E+00 ?(  1.148E+01 7.20E+01 7.55E+00 G  
                           785.42 1.779E+00 %   8.105E+01 1.23E+03 1.28E+00 GA 
 
BI-214   N   9.4379E+00                                      5.84E+05             
                           609.31 9.438E+00  (P 1.968E+00 1.07E+01 4.61E+01 G  
                          1120.29 6.152E+00 - P 9.089E+00 3.45E+01 1.51E+01 G  
                          1764.49 5.127E+00 - P 7.784E+00 3.47E+01 1.54E+01 G  
 
BI-210M  T   7.9617E-02                                      1.10E+09             
                           265.83-6.042E-02 ?(  1.282E+00 5.95E+02 5.00E+01 G  
                           304.90 3.297E-01 &(  2.280E+00 1.96E+02 2.80E+01 G  
 
RA-224   N  -3.7763E+00                                      6.98E+02             
                           240.99-3.776E+00 ?(  3.382E+01 2.64E+02 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 13
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   9.3150E+00                                      2.10E+03             
                           911.07 9.280E+00  (  1.244E+00 1.35E+01 2.90E+01 G  
                           968.97 8.516E+00  (  3.166E+00 2.21E+01 1.75E+01 G  
                           338.32 1.056E+01  (  4.597E+00 2.01E+01 1.20E+01 G  
                            93.35 1.723E+01 +   1.100E+01 2.74E+01 5.56E+00 XA 
 
TH-227   N   1.0328E+00                                      7.95E+03             
                           235.97 1.477E-01 ?(  5.075E+00 9.64E+02 1.23E+01 G  
                            50.14-1.516E+00 &   1.346E+01 2.57E+02 8.00E+00 G  
                           256.24 2.588E+00 ?(  8.961E+00 1.02E+02 7.00E+00 G  
 
TH-229   N   3.5736E+00                                      2.68E+06             
                           193.51 3.574E+00 ?(  1.014E+01 8.40E+01 4.40E+00 G  
                           210.85 1.768E-01 &   2.400E+01 3.86E+03 2.99E+00 G  
 
TH-234   N   8.7714E+00                                      1.63E+12             
                            63.29 8.771E+00 *(P 2.808E+01 3.94E+01 3.81E+00 G  
                            92.59-8.417E+00 % P 1.486E+01 1.07E+03 5.58E+00 G  
 
PA-231   N   4.7625E+00                                      1.20E+07             
                           302.65-2.829E+00 ?(  2.643E+01 2.66E+02 2.88E+00 G  
                           300.07 1.365E+01 ?(  2.494E+01 5.62E+01 2.46E+00 G  
 
PA-233   C   4.8964E-01                                      7.82E+08             
                           312.01-3.109E-01 ?(  2.064E+00 1.90E+02 3.60E+01 G  
                           300.18 5.138E+00 ?(  9.984E+00 5.94E+01 6.20E+00 G  
 
PA-234   N  -1.4429E-01                                      1.63E+12             
                           131.29-8.799E-01  (  3.330E+00 1.12E+02 1.80E+01 G  
                           946.02-8.991E-01 +   8.892E+00 2.73E+02 1.34E+01 G  
                           569.47 1.471E+00 ?(  8.995E+00 1.71E+02 8.20E+00 G  
                           883.24-3.105E-02 %   1.097E+01 9.41E+03 9.60E+00 G  
                           880.53 0.000E+00 &   2.277E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -3.2087E+01                                      1.63E+12             
                          1001.00-3.209E+01 ?(P 1.232E+02 3.72E+02 8.37E-01 G  
                           766.41 1.050E+00 % P 3.600E+02 5.05E+02 2.94E-01 G  
 
U-235    N   4.7848E-01                                      2.57E+11             
                           143.79-4.807E-02 %(  4.641E+00 2.72E+03 1.10E+01 G  
                           205.33-2.104E+00 +   1.319E+01 1.82E+02 5.01E+00 G  
                           163.38 1.614E+00 ?(  1.295E+01 2.33E+02 5.08E+00 G  
 
AM-241   T   5.3789E-01                                      1.58E+05             
                            59.54 5.379E-01 *(  2.783E+00 1.52E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 14
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   8.4629E-01                                      2.14E+06             
                            86.49 8.463E-01  (  5.044E+00 1.74E+02 1.31E+01 G  
 
Ir-192   F   1.3424E+00                                      7.40E+01             
                           316.49 2.274E-01 ?(  6.185E-01 8.06E+01 8.70E+01 G  
                           468.06 3.835E-01 ?(  1.160E+00 8.84E+01 5.18E+01 G  
                           308.44 9.269E-02 &   2.003E+00 6.00E+02 3.18E+01 G  
                           295.95 6.205E+00 ?(  1.931E+00 1.37E+01 3.02E+01 G  
 
Cs-136   F   6.2904E-03                                      1.30E+01             
                           818.50 6.290E-03 %(  9.667E-01 4.08E+03 1.00E+02 G  
                          1048.07-2.914E-01 +   1.506E+00 1.46E+02 8.00E+01 G  
                           340.57-5.893E-01 +   2.071E+00 1.04E+02 4.69E+01 G  
 
Np-239   T   5.9406E-02                                      2.36E+00             
                           103.70 1.997E-02 %   2.524E+00 3.62E+03 2.40E+01 X  
                           106.13 5.941E-02 %(  2.763E+00 1.34E+03 2.27E+01 G  
                            99.50 3.365E-02 &   4.244E+00 3.62E+03 1.50E+01 X  
 
Nd-147       1.0038E-01                                      1.11E+01             
                           531.00 1.004E-01 %(  5.727E+00 1.53E+03 1.30E+01 G  
                            91.10 0.000E+00 -   2.832E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 15
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.86       101.       -10.    -0.005    45.15  -6.131E+00  P
 TH-227      50.87        85.        -5.    -0.003   257.25  -1.516E+00   
 AM-241      59.52       117.        10.     0.006   152.24   5.379E-01   
 TH-234      63.18       156.        19.     0.011    39.39   8.771E+00  P
 EU-155      86.54       177.         3.     0.002   546.14   1.554E-01   
 Gd-153      96.86        81.         5.     0.003   251.12   2.263E-01   
 Gd-153     103.60        79.        20.     0.011    67.83   1.171E+00   
 EU-155     103.24        50.         5.     0.003   222.48   2.813E-01   
 EU-152     122.36       117.       -11.    -0.006   139.00  -5.130E-01   
 CO-57      122.36       109.        -9.    -0.005   172.75  -1.321E-01   
 EU-154     123.40        98.        13.     0.007   115.49   3.994E-01   
 PA-234     130.64        84.       -12.    -0.007   111.78  -8.799E-01   
 HF-181     132.99        82.        -8.    -0.004   173.38  -2.304E-01   
 CE-144     134.04        76.         5.     0.003   265.06   5.647E-01   
 HF-181     136.39        97.       -10.    -0.006   138.30  -2.362E+00   
 CO-57      136.38        97.       -10.    -0.006   138.43  -1.293E+00   
 Tc-99m     140.59       112.       -11.    -0.006   134.85  -1.766E-01   
 CE-141     145.81       103.        -7.    -0.004   212.16  -1.954E-01   
 U-235      163.05        82.         6.     0.003   232.66   1.614E+00   
 CE-139     165.48        85.         2.     0.001   579.21   4.126E-02   
 TH-229     191.56        29.        10.     0.005    84.02   3.574E+00   
 U-235      205.24        62.        -6.    -0.003   181.60  -2.104E+00   
 TH-227     234.84        45.         1.     0.001   964.32   1.477E-01   
 RA-224     240.72       235.        -8.    -0.005   264.15  -3.776E+00   
 EU-152     243.59        87.       -20.    -0.011    68.91  -5.042E+00   
 TH-227     256.00        40.         9.     0.005   101.66   2.588E+00   
 Cd-113m    263.50        44.        -2.    -0.001   411.02  -7.665E+02   
 BI-210M    266.01        40.        -2.    -0.001   595.16  -6.042E-02   
 I-131      284.30        25.         3.     0.002   209.38   1.189E+00   
 Ir-192     295.00        27.        87.     0.048    13.69   6.205E+00   
 PA-231     299.98        30.        15.     0.009    56.22   1.365E+01   
 PA-233     299.97        30.        15.     0.008    59.41   5.138E+00   
 PA-231     302.62        47.        -4.    -0.002   266.49  -2.829E+00   
 BA-133     302.72        47.        -4.    -0.002   271.43  -4.361E-01   
 BI-210M    304.36        32.         4.     0.002   196.41   3.297E-01   
 Ir-192     308.89        31.         1.     0.001   600.13   9.269E-02   
 PA-233     312.10        43.        -5.    -0.003   190.32  -3.109E-01   
 Ir-192     314.51        20.         9.     0.005    80.57   2.274E-01   
 CR-51      321.13        17.        12.     0.007    55.97   2.811E+00   
 La-140     328.79        38.        -4.    -0.002   224.80  -4.572E-01   
 Cs-136     339.83        67.       -12.    -0.006   103.83  -5.893E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 16
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     344.51        31.        -6.    -0.003   134.80  -5.511E-01   
 HF-181     346.37        21.         1.     0.001   632.67   1.651E-01   
 BA-133     355.91        33.         4.     0.002   236.52   1.393E-01   
 I-131      364.77        29.         2.     0.001   389.90   6.090E-02   
 BA-133     383.99        30.        -3.    -0.002   226.28  -1.013E+00   
 SN-113     391.72        22.         2.     0.001   403.94   6.900E-02   
 SB-125     427.73        13.        15.     0.008    43.53   1.401E+00   
 AG-108M    433.41        16.         6.     0.003   102.90   1.865E-01   
 pm-146     453.79        21.        -3.    -0.001   262.17  -1.140E-01   
 SB-125     462.78        22.        11.     0.006    69.30   3.018E+00   
 Ir-192     467.80        14.         7.     0.004    88.41   3.835E-01   
 BE-7       475.88        15.        -2.    -0.001   278.28  -5.801E-01   
 HF-181     482.77        19.        -1.     0.000   855.79  -2.750E-02   
 La-140     487.14        14.         5.     0.003   112.10   3.511E-01   
 RU-103     496.69        27.        -2.    -0.001   368.13  -6.975E-02   
 RH-106     511.02        39.        35.     0.019    30.58   5.529E+00   
 CS-134     569.29        15.         4.     0.002   157.62   8.376E-01   
 PA-234     569.22        16.         3.     0.002   170.72   1.471E+00   
 BI-207     569.40        16.         3.     0.002   177.25   1.193E-01   
 SB-125     600.91        19.        11.     0.006    65.04   2.140E+00   
 SB-124     603.96        35.        -5.    -0.003   159.90  -1.994E-01   
 CS-134     603.95        34.        -5.    -0.003   165.80  -1.893E-01   
 RU-103     610.30        17.         4.     0.002   166.75   2.307E+00   
 AG-108M    613.66        27.        -5.    -0.003   152.54  -2.040E-01   
 SB-125     636.83        23.        -3.    -0.002   244.65  -9.455E-01   
 AG-110M    657.74        22.         3.     0.001   256.81   1.069E-01   
 PM-144     696.40        15.         4.     0.002   158.34   1.462E-01   
 SB-124     722.74        12.         6.     0.003    87.78   2.390E+00   
 AG-108M    722.74        13.         6.     0.003    93.07   2.736E-01   
 ZR-95      725.69        30.        -7.    -0.004   109.94  -6.972E-01   
 pm-146     746.48        16.        -4.    -0.002   158.42  -4.676E-01   
 AG-110M    764.21        21.        -1.     0.000   970.29  -1.300E-01   
 NB-95      766.08        20.         3.     0.001   257.94   1.085E-01   
 CS-134     795.29        15.         7.     0.004    80.74   3.866E-01   
 CO-58      809.62        13.         4.     0.002   137.81   1.777E-01   
 La-140     816.08        10.         3.     0.002   142.77   6.656E-01   
 MN-54      834.83        21.        -3.    -0.002   235.25  -1.315E-01   
 NB-94      870.65        14.         5.     0.003   119.66   2.270E-01   
 EU-154     873.73        20.        -5.    -0.003   136.81  -1.902E+00   
 AG-110M    888.65        13.        -2.    -0.001   305.33  -1.121E-01   
 Sc-46      890.13        14.         2.     0.001   345.69   7.496E-02   
 y-88       897.47        18.         1.     0.000   788.47   4.014E-02   
 AG-110M    937.60        23.        -2.    -0.001   355.66  -2.809E-01   
 PA-234     946.03        20.        -2.    -0.001   273.50  -8.991E-01   
 EU-154     997.65         3.         6.     0.003    58.06   2.822E+00   
 PA-234M    997.49        13.        -5.    -0.003   372.10  -3.209E+01  P
 EU-154    1005.98        15.        -2.    -0.001   240.91  -6.928E-01   
 Co-56     1037.48        12.         1.     0.001   345.56   5.688E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 17
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136    1047.24        17.        -4.    -0.002   145.89  -2.914E-01   
 RH-106    1051.94        12.         4.     0.002   130.78   1.416E+01   
 ZN-65     1116.03        33.        -7.    -0.004   124.30  -7.798E-01   
 Sc-46     1120.18        19.        15.     0.008    48.77   8.592E-01   
 CO-60     1173.82        19.         2.     0.001   364.00   1.040E-01   
 Co-56     1238.58        21.        11.     0.006    68.10   9.903E-01   
 NA-22     1274.13        21.        -1.    -0.001   499.25  -8.317E-02   
 EU-154    1274.08        21.        -1.    -0.001   502.27  -2.373E-01   
 CO-60     1333.38        15.        -2.    -0.001   273.24  -1.351E-01   
 AG-110M   1383.98         8.         2.     0.001   247.33   4.832E-01   
 SB-124    1690.49         2.         2.     0.001   146.45   2.648E-01   
 Co-56     1767.57        18.        -7.    -0.004    90.87  -3.800E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.8010E-01   -5.8010E-01    2.783E+02%                5.93E+00
 NA-22  #A   -8.3174E-02   -8.3174E-02    4.992E+02%                1.52E+00
 K-40         1.8455E+02    1.8455E+02    6.033E+00%                8.79E+00
 Sc-46  #A    4.6710E-01    4.6710E-01    4.877E+01%                9.61E-01
 CR-51  #A    2.8111E+00    2.8111E+00    5.597E+01%                5.08E+00
 MN-54  #A   -1.3150E-01   -1.3150E-01    2.353E+02%                1.11E+00
 FE-59  #A   -1.5284E-04   -1.5284E-04    3.855E+05%                2.21E+00
 Co-56  #A    4.0784E-01    4.0784E-01    6.810E+01%                9.79E-01
 CO-57  #A   -1.3208E-01   -1.3208E-01    1.728E+02%                7.78E-01
 CO-58  #A    1.7765E-01    1.7765E-01    1.378E+02%                8.73E-01
 CO-60  #A   -1.5631E-02   -1.5631E-02    2.276E+02%                1.35E+00
 ZN-65  #A   -7.7983E-01   -7.7983E-01    1.243E+02%                3.35E+00
 NB-94  #A    1.1463E-01    1.1463E-01    1.197E+02%                1.12E+00
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.18E+00
 NB-95  #A    1.0847E-01    1.0847E-01    2.579E+02%                1.01E+00
 RU-103 #A   -6.9753E-02   -6.9753E-02    3.681E+02%                9.24E-01
 RH-106 #A    1.9226E+00    1.9226E+00    1.308E+02%                1.18E+01
 AG-108M#A    2.3014E-01    2.3014E-01    6.937E+01%                6.65E-01
 AG-110M#A    7.1542E-02    7.1542E-02    1.565E+02%                1.27E+00
 SN-113 #A    6.8996E-02    6.8996E-02    4.039E+02%                1.01E+00
 SB-124 #A    1.2047E-01    1.2047E-01    7.798E+01%                1.11E+00
 SB-125 #     1.9212E+00    1.9212E+00    3.484E+01%                1.87E+00
 I-131  #A    1.3975E-01    1.3975E-01    2.094E+02%                8.52E-01
 Gd-153 #A    6.2408E-01    6.2408E-01    6.783E+01%                1.96E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.51E+01
 Tc-99m #A   -1.7654E-01   -1.7664E-01    1.348E+02%                8.08E-01
 BA-133 #A    1.3927E-01    1.3927E-01    2.365E+02%                1.16E+00
 CS-134 #A    1.3837E-01    1.3837E-01    8.074E+01%                1.10E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 18
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
 CS-137 #A   -1.1401E-02   -1.1401E-02    2.306E+03%                9.86E-01
 CE-139 #A    4.1265E-02    4.1265E-02    5.792E+02%                8.32E-01
 Ba-140  A    1.3446E+00    1.3446E+00    8.770E+01%                3.03E+00
 La-140 #A    1.9930E-01    1.9930E-01    1.121E+02%                1.30E+00
 CE-141 #A   -1.9536E-01   -1.9537E-01    2.122E+02%                1.42E+00
 CE-144 #A    5.6473E-01    5.6473E-01    2.651E+02%                5.18E+00
 PM-144 #A    1.4617E-01    1.4617E-01    1.583E+02%                8.29E-01
 EU-152 #A   -5.5114E-01   -5.5114E-01    1.348E+02%                2.58E+00
 EU-154 #A    2.8744E-01    2.8744E-01    5.806E+01%                9.14E+00
 EU-155 #A    2.0685E-01    2.0685E-01    2.225E+02%                2.18E+00
 HF-181 #A    2.8673E-03    2.8674E-03    5.321E+02%                8.71E-01
 Ta-182  A    1.7480E+00    1.7480E+00    7.361E+01%                4.30E+00
 Hg-203  A    2.0872E-01    2.0872E-01    1.155E+02%                8.26E-01
 TL-208       2.7706E+00    2.7706E+00    1.777E+01%                9.90E-01
 pm-146 #A   -4.6761E-01   -4.6761E-01    1.584E+02%                2.64E+00
 y-88   #A    4.0138E-02    4.0138E-02    7.885E+02%                1.17E+00
 Cd-113m#A   -7.6650E+02   -7.6650E+02    4.110E+02%                1.11E+04
 Cd-109  A    2.2984E+00    2.2984E+00    2.209E+02%                1.74E+01
 PB-210 #A   -6.1310E+00   -6.1310E+00    2.167E+02%                3.08E+01
 PB-212       6.8345E+00    6.8345E+00    1.137E+01%                1.61E+00
 PB-214 #     1.4927E+01    1.4927E+01    7.993E+00%                1.77E+00
 BI-207 #A    1.1929E-01    1.1929E-01    1.773E+02%                7.59E-01
 BI-212 #A    4.7757E+00    4.7757E+00    7.196E+01%                1.15E+01
 BI-214       9.4379E+00    9.4379E+00    1.135E+01%                1.97E+00
 BI-210M#A    7.9617E-02    7.9617E-02    1.964E+02%                1.28E+00
 RA-224 #A   -3.7763E+00   -3.7763E+00    2.641E+02%                3.38E+01
 AC-228       9.3150E+00    9.3150E+00    1.091E+01%                1.24E+00
 TH-227 #A    1.0328E+00    1.0328E+00    1.017E+02%                5.08E+00
 TH-229 #A    3.5736E+00    3.5736E+00    8.402E+01%                1.01E+01
 TH-234 #A    8.7714E+00    8.7714E+00    9.187E+01%                2.81E+01
 PA-231 #A    4.7625E+00    4.7625E+00    5.622E+01%                2.64E+01
 PA-233 #A    4.8964E-01    4.8964E-01    5.941E+01%                2.06E+00
 PA-234 #A   -1.4429E-01   -1.4429E-01    1.020E+02%                3.33E+00
 PA-234M#A   -3.2087E+01   -3.2087E+01    6.573E+02%                1.23E+02
 U-235  #A    4.7848E-01    4.7848E-01    2.327E+02%                4.64E+00
 AM-241 #A    5.3789E-01    5.3789E-01    1.522E+02%                2.78E+00
 Np-237  A    8.4629E-01    8.4629E-01    1.743E+02%                5.04E+00
 Ir-192 #C    1.3424E+00    1.3424E+00    1.369E+01%                6.19E-01
 Cs-136 #A    6.2903E-03    6.2904E-03    4.083E+03%                9.67E-01
 Np-239 #A    5.9402E-02    5.9406E-02    1.336E+03%                2.76E+00
 Nd-147 #A    1.0038E-01    1.0038E-01    1.533E+03%                5.73E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 3:13:30 AMPage 19
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140267.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.5 keV)     2.278E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.5 keV) 2.2783696E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140372 
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-15-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-15-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:51        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:51:23     Real Time: 1802   sec
        Analysis Time: 2/10/2014 08:22        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.155E+00          132.1     1.526E+00    1.527E+00    5.355E+00
NA-22      1.486E-01          167.9     2.494E-01    2.495E-01    9.086E-01
K-40       1.402E+02            6.6     9.244E+00    1.170E+01    1.321E+01
Sc-46      4.031E-01           35.6     1.435E-01    1.450E-01    1.014E+00
CR-51      2.918E-01          475.8     1.388E+00    1.389E+00    5.007E+00
MN-54      0.000E+00         1000.0     5.180E-02    5.180E-02    9.452E-01
FE-59     -3.401E-01          171.8     5.843E-01    5.846E-01    2.064E+00
Co-56      2.593E-01           62.5     1.621E-01    1.627E-01    8.526E-01
CO-57      1.405E-01          105.4     1.481E-01    1.483E-01    4.534E-01
CO-58     -1.029E-01          266.0     2.738E-01    2.738E-01    9.771E-01
CO-60      1.310E-01          158.5     2.076E-01    2.077E-01    9.012E-01
ZN-65     -4.827E-01          147.6     7.125E-01    7.129E-01    2.490E+00
NB-94      6.445E-02          117.9     7.602E-02    7.609E-02    7.696E-01
ZR-95      9.670E-02          383.0     3.704E-01    3.704E-01    1.362E+00
NB-95     -1.888E-01          136.7     2.582E-01    2.583E-01    9.013E-01
RU-103     1.243E-02         1434.0     1.782E-01    1.782E-01    6.582E-01
RH-106     6.776E-01          203.8     1.381E+00    1.382E+00    6.737E+00
AG-108M    1.506E-01          120.2     1.810E-01    1.812E-01    6.289E-01
AG-110M    1.364E-01          130.7     1.783E-01    1.784E-01    1.064E+00
SN-113    -6.597E-02          361.1     2.383E-01    2.383E-01    8.587E-01
SB-124    -2.015E-01          120.0     2.419E-01    2.421E-01    8.349E-01
SB-125     2.056E-01          257.0     5.285E-01    5.286E-01    1.897E+00
I-131     -6.722E-02          315.5     2.121E-01    2.121E-01    7.520E-01
Gd-153    -4.772E-02          984.2     4.696E-01    4.696E-01    1.637E+00
Ga-68     -1.267E-01         7114.0     9.011E+00    9.011E+00    3.393E+01
Tc-99m     2.183E-01           83.1     1.814E-01    1.818E-01    6.062E-01
BA-133    -9.113E-01           46.6     4.246E-01    4.272E-01    1.368E+00
CS-134     2.636E-01          107.1     2.822E-01    2.826E-01    8.052E-01
CS-137     4.678E-02          543.8     2.544E-01    2.544E-01    9.250E-01
CE-139     6.617E-02          257.9     1.707E-01    1.708E-01    5.927E-01
Ba-140    -1.861E-02          144.5     2.688E-02    2.689E-02    2.836E+00
La-140     6.492E-02          164.6     1.068E-01    1.069E-01    4.733E-01
CE-141    -2.071E-01          153.6     3.182E-01    3.184E-01    1.086E+00
CE-144     5.106E-01          235.4     1.202E+00    1.202E+00    4.153E+00
PM-144     2.551E-01           81.8     2.085E-01    2.090E-01    7.062E-01
EU-152     5.666E-01          100.6     5.701E-01    5.709E-01    2.273E+00
EU-154     3.054E-01          168.3     5.140E-01    5.143E-01    7.537E+00
EU-155     9.672E-01           45.0     4.352E-01    4.385E-01    2.399E+00
HF-181     3.953E-01           81.2     3.209E-01    3.216E-01    5.611E-01
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Ta-182    -2.084E-01          403.0     8.399E-01    8.400E-01    3.071E+00
Hg-203     0.000E+00         1000.0     1.075E-01    1.075E-01    9.233E-01
TL-208     1.963E+00           12.9     2.534E-01    2.731E-01    2.436E-01
pm-146     4.446E-01          139.6     6.206E-01    6.210E-01    2.193E+00
y-88       1.887E-01          139.1     2.625E-01    2.627E-01    9.267E-01
Cd-113m    3.833E+03           48.9     1.876E+03    1.892E+03    5.931E+03
Cd-109     1.015E+01           43.2     4.388E+00    4.425E+00    1.409E+01
PB-210     7.087E+00           96.6     6.843E+00    6.855E+00    2.304E+01
PB-212     5.201E+00           10.6     5.505E-01    6.452E-01    1.289E+00
PB-214     7.411E+00           10.5     7.774E-01    8.675E-01    1.123E+00
BI-207     4.900E-02          376.3     1.844E-01    1.844E-01    6.714E-01
BI-212     2.372E+00          130.7     3.100E+00    3.103E+00    1.083E+01
BI-214     6.713E+00           14.4     9.641E-01    1.025E+00    1.763E+00
BI-210M    1.045E-01          184.8     1.930E-01    1.931E-01    9.730E-01
RA-224     8.823E+00           60.9     5.370E+00    5.399E+00    1.767E+01
AC-228     4.323E+00           17.7     7.642E-01    7.953E-01    9.956E-01
TH-227     2.537E-01          480.3     1.218E+00    1.218E+00    4.298E+00
TH-229     8.742E-01          218.3     1.909E+00    1.910E+00    1.076E+01
TH-234     3.522E+00           84.1     2.961E+00    2.967E+00    2.018E+01
PA-231     1.109E+00          515.6     5.715E+00    5.716E+00    2.028E+01
PA-233     2.177E-02         1893.0     4.123E-01    4.123E-01    1.489E+00
PA-234     1.835E-01          444.7     8.160E-01    8.161E-01    2.727E+00
PA-234M    0.000E+00          707.1     1.007E+01    1.007E+01    6.750E+01
U-235      3.908E-01          325.5     1.272E+00    1.272E+00    4.413E+00
AM-241    -6.057E-01          111.2     6.738E-01    6.746E-01    2.271E+00
Np-237     3.003E+00           44.9     1.349E+00    1.360E+00    4.354E+00
Ir-192    -7.525E-02          221.1     1.664E-01    1.664E-01    5.887E-01
Cs-136     1.511E-01          129.6     1.957E-01    1.959E-01    6.950E-01
Np-239     5.387E-01          120.1     6.469E-01    6.477E-01    2.192E+00
Nd-147     4.371E-01          297.8     1.302E+00    1.302E+00    4.720E+00
-----------------------------------------------------------------------------
Total      4.046E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-15-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140372.An1

 Acquisition information
        Start time:                 2/10/2014 7:51:23 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:51:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1196

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48       14.  96.55   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    63.24        9. 175.47   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  3.377E+00 TH234 
    74.87      119.  14.77   1.03  4.575E-02
    77.23      146.  11.50   1.03  4.681E-02
    81.04       17.  79.33   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    87.28       35.  43.23   1.04  5.051E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.263E+00 EU155 
                                                88.04   3.790  1.015E+01 Cd109 
    87.29       35.  45.00   1.04  5.010E-02    86.49  13.100  2.999E+00 Np237 
                                                86.54  30.700  1.279E+00 EU155 
                                                88.04   3.790  1.028E+01 Cd109 
    87.30       35.  44.93   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.281E+00 EU155 
                                                88.04   3.790  1.029E+01 Cd109 
    92.66       19.  84.08   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  3.625E+00 AC228 
                                                92.59   5.584  3.620E+00 TH234 
    92.68       21.  70.04   1.04  5.171E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  4.102E+00 AC228 
   105.63       10. 136.97   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  4.808E-01 Np239 
   105.69       12. 120.09   1.06  5.323E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  5.387E-01 Np239 
   133.63        5. 235.36   1.08  5.189E-02   133.02  43.300    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               133.54  11.090  5.106E-01 CE144 
   137.63       12. 105.41   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.211E+00 CO57  
   137.64       13.  99.33   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.280E+00 CO57  
   140.19       17.  83.07   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   143.34        4. 325.47   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  3.908E-01 U235  
   166.55        5. 257.91   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   186.15       62.  20.84   0.87  4.396E-02
   210.53        6. 218.34   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   234.10        2. 480.27   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.47      166.  10.41   1.05  3.734E-02   238.63  43.300  5.473E+00 PB212 
   240.90       24.  60.86   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.91       35.  35.97   1.18  3.697E-02   242.00   7.430    PBC<MDA PB214 
   245.55        1. 791.58   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   266.04       14.  48.94   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   294.92       89.  20.38   1.19  3.232E-02   295.09  19.300  7.927E+00 PB214 
                                               295.95  30.160  5.083E+00 Ir192 
   299.70       14.  50.18   0.32  3.195E-02   300.03   3.280    PBC<MDA PB212 
   302.48        2. 515.62   1.24  3.176E-02   302.65   2.880    PBC<MDA PA231 
   304.82        5. 184.77   1.24  3.160E-02   304.85   4.290  1.911E+00 Ba140 
                                               304.90  28.000  2.929E-01 BI210M
                                               304.85   4.290  1.911E+00 Ba140 
   304.82        5. 184.59   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  2.932E-01 BI210M
   320.07        2. 475.82   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   338.10       54.  21.50   0.88  2.940E-02   338.32  12.010  8.417E+00 AC228 
   345.23       11.  81.18   1.28  2.896E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  1.362E+00 HF181 
   345.25        9. 100.61   1.27  2.905E-02   344.29  26.500    PBC<MDA EU152 
                                               345.83  15.070  1.170E+00 HF181 
   351.80      138.  10.49   1.53  2.860E-02   351.93  37.600  7.146E+00 PB214 
   428.89        3. 257.02   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   434.46        6. 120.19   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   454.04        2. 309.24   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   478.49        5. 132.13   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   485.37        2. 208.70   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   488.60        4. 164.57   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86        2. 430.55   1.42  2.188E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  2.562E-01 RH106 
   530.99        2. 297.78   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   562.90        6. 107.06   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.46        1. 460.71   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.869E-01 PA234 
                                               569.70  97.740  4.086E-02 BI207 
   569.60        2. 444.73   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.041E-01 PA234 
                                               569.70  97.740  4.230E-02 BI207 
   569.77        2. 376.34   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.839E-01 PA234 
                                               569.70  97.740  4.900E-02 BI207 
   582.96       60.  12.91   1.56  1.989E-02   583.02  84.500  1.984E+00 TL208 
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 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   604.15        4. 178.50   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.39      117.  13.16   0.83  1.925E-02   609.31  46.090  6.713E+00 BI214 
                                               610.30   5.750  5.880E+01 RU103 
   658.17        4. 141.23   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   661.46        1. 543.84   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   696.42        8.  81.75   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   720.91        1. 602.95   1.60  1.692E-02   723.36  20.220    PBC<MDA EU154 
   727.06        5. 130.70   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   746.05        4. 139.58   1.62  1.651E-02   747.16  34.000    PBC<MDA pm146 
   756.75        2. 383.04   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   781.44        3. 138.52   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   820.31        4. 129.57   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   860.98        6. 105.07   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   872.02        5. 117.94   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  1.635E+00 EU154 
   884.75        3. 219.94   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   898.38        5. 139.10   1.74  1.434E-02   898.04  93.700    PBC<MDA y88   
   911.15       32.  17.68   0.32  1.418E-02   911.07  29.000  4.323E+00 AC228 
   946.74        1. 917.42   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   968.77       39.  18.85   0.81  1.352E-02   968.97  17.460  9.101E+00 AC228 
   995.33        1. 440.63   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1051.70        3. 203.84   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  7.608E+00 RH106 
  1120.10       17.  35.60   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.063E-01 Sc46  
  1120.12       14.  35.99   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1173.53        3. 191.98   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1238.71       10.  62.53   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1273.32        3. 168.31   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.209E-01 EU154 
  1273.36        3. 167.88   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.220E-01 EU154 
  1332.59        2. 252.15   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1407.65        3. 164.42   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.66      262.   6.41   2.13  9.749E-03  1460.83  10.670  1.402E+02 K40   
  1764.90        9.  44.37   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.09    74.85        92.       122. 2.657E+03   14.40   1.025  -       D
   308.56    77.22        62.       153. 3.258E+03   10.92   1.027  -       D
   744.09   186.15        30.        62. 1.410E+03   20.84   0.865  -        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.55    46.48        84.        14.     0.008    96.55   0.998 
 TH-227    200.29    50.16        89.        -3.    -0.002   484.61   1.001s
 AM-241    237.89    59.57       120.       -14.    -0.008   111.24   1.010s
 TH-234    252.57    63.24       122.         9.     0.005   175.47   1.014s
 BA-133    323.77    81.04        80.        17.     0.009    79.33   1.031s
 Np-237    348.77    87.30       109.        35.     0.020    44.93   1.036s
 EU-155    348.75    87.29       109.        35.     0.020    45.00   1.036s
 Cd-109    348.70    87.28        97.        35.     0.019    43.23   1.038s
 Nd-147    364.68    91.27       143.       -11.    -0.006   156.88   1.041s
 TH-234    370.24    92.66       115.        19.     0.010    84.08   1.042s
 AC-228    370.30    92.68       100.        21.     0.012    70.04   1.043s
 Gd-153    388.43    97.21        88.        -1.    -0.001   984.17   1.047s
 Gd-153    411.97   103.10        85.        -6.    -0.003   213.36   1.052s
 Np-239    412.22   103.16        85.        -5.    -0.003   259.83   1.053s
 EU-155    422.07   105.63        97.        10.     0.006   136.97   1.054s
 Np-239    422.31   105.69        93.        12.     0.007   120.09   1.055s
 CE-144    534.08   133.63        75.         5.     0.003   235.36   1.081s
 HF-181    550.08   137.64        73.        13.     0.007    99.33   1.084s
 CO-57     550.04   137.63        74.        12.     0.007   105.41   1.084s
 Tc-99m    560.28   140.19        95.        17.     0.010    83.07   1.088 
 U-235     572.89   143.34        78.         4.     0.002   325.47   1.091s
 CE-141    581.87   145.59        91.        -9.    -0.005   153.63   1.092s
 Ba-140    652.81   163.33        61.        -7.    -0.004   158.19   1.108s
 U-235     653.22   163.43        62.        -8.    -0.004   149.59   1.109s
 CE-139    665.69   166.55        65.         5.     0.003   257.91   1.111s
 U-235     829.14   207.42        58.        -8.    -0.004   145.99   1.148s
 TH-229    841.60   210.53        72.         6.     0.003   218.34   1.153s
 TH-227    935.86   234.10        50.         2.     0.001   480.27   1.177s
 PB-212    953.97   238.63        56.       151.     0.084    10.16   1.179D
 RA-224    963.39   240.99        96.        24.     0.013    60.86   1.181D
 PB-214    967.43   242.00        62.        35.     0.019    35.97   1.182D
 EU-152    981.62   245.55        40.         1.     0.001   791.58   1.185s
 Cd-113m  1063.59   266.04        18.        14.     0.008    48.94   1.202s
 TL-208   1111.69   278.07        45.        -7.    -0.004   138.03   1.214 
 I-131    1140.65   285.31        53.        -7.    -0.004   146.32   1.221s
 PB-214   1179.07   294.92        48.        89.     0.049    20.38   1.188 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1183.21   295.95        83.        -2.    -0.001   742.63   1.231s
 PB-212   1198.22   299.70        13.        14.     0.008    50.18   0.317s
 PA-231   1209.31   302.48        43.         2.     0.001   515.62   1.237 
 Ba-140   1218.68   304.82        35.         5.     0.003   184.59   1.240s
 BI-210M  1218.66   304.82        35.         5.     0.003   184.77   1.240s
 Ir-192   1265.70   316.58        30.        -4.    -0.002   221.07   1.250s
 CR-51    1279.67   320.07        28.         2.     0.001   475.82   1.253s
 La-140   1312.92   328.38        44.        -2.    -0.001   555.26   1.261s
 AC-228   1351.80   338.10        18.        54.     0.030    21.50   0.884s
 Cs-136   1359.94   340.14        51.        -7.    -0.004   143.84   1.272s
 EU-152   1380.39   345.25        38.         9.     0.005   100.61   1.275 
 HF-181   1380.32   345.23        32.        11.     0.006    81.18   1.276 
 PB-214   1406.57   351.80        17.       138.     0.077    10.49   1.527s
 BA-133   1414.97   353.90        76.       -29.    -0.016    46.59   1.285s
 I-131    1458.47   364.77        37.        -3.    -0.002   315.51   1.293s
 SN-113   1566.57   391.80        25.        -2.    -0.001   361.14   1.317s
 SB-125   1714.91   428.89        23.         3.     0.002   257.02   1.349s
 AG-108M  1737.21   434.46        23.         6.     0.003   120.19   1.354s
 pm-146   1815.53   454.04        21.         2.     0.001   309.24   1.372s
 PM-144   1905.91   476.64        28.        -3.    -0.002   251.60   1.392s
 BE-7     1913.30   478.49        20.         5.     0.003   132.13   1.392s
 HF-181   1940.83   485.37        12.         2.     0.001   208.70   1.396s
 La-140   1953.73   488.60        17.         4.     0.002   164.57   1.401s
 RH-106   2046.81   511.86        37.         2.     0.001   430.55   1.422s
 Nd-147   2123.29   530.99        20.         2.     0.001   297.78   1.438s
 Ba-140   2152.45   538.27        26.        -3.    -0.002   222.27   1.444s
 CS-134   2250.97   562.90        16.         6.     0.003   107.06   1.466s
 CS-134   2277.20   569.46        22.         1.     0.001   460.71   1.471s
 PA-234   2277.74   569.60        22.         2.     0.001   444.73   1.471s
 BI-207   2278.43   569.77        21.         2.     0.001   376.34   1.471s
 TL-208   2331.22   582.96         0.        60.     0.033    12.91   1.562 
 SB-124   2406.00   601.66        31.        -7.    -0.004   120.03   1.499s
 CS-134   2415.97   604.15        28.         4.     0.002   178.50   1.500s
 BI-214   2436.92   609.39        30.       107.     0.060    13.16   0.830s
 RU-103   2436.48   609.28        22.        95.     0.053    12.39   1.505s
 AG-108M  2456.52   614.29        35.        -6.    -0.003   139.41   1.509s
 RH-106   2493.27   623.47        19.        -1.    -0.001   446.28   1.515s
 SB-125   2547.03   636.91        21.        -3.    -0.002   240.72   1.526s
 I-131    2546.45   636.77        19.        -1.    -0.001   581.61   1.527s
 AG-110M  2632.08   658.17        16.         4.     0.002   141.23   1.544s
 CS-137   2645.24   661.46        24.         1.     0.001   543.84   1.548s
 PM-144   2785.07   696.42        17.         8.     0.004    81.75   1.576s
 NB-94    2802.33   700.73        20.        -2.    -0.001   285.67   1.581s
 SB-124   2896.58   724.29        31.        -6.    -0.003   148.13   1.598s
 AG-108M  2896.56   724.28        31.        -6.    -0.003   148.44   1.598s
 EU-154   2883.08   720.91        17.         1.     0.001   602.95   1.598s
 ZR-95    2896.52   724.27        29.        -5.    -0.003   169.83   1.599s
 BI-212   2907.69   727.06        22.         5.     0.003   130.70   1.601s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146   2983.63   746.05        17.         4.     0.002   139.58   1.617s
 ZR-95    3026.45   756.75        17.         2.     0.001   383.04   1.625s
 AG-110M  3060.94   765.37        29.        -7.    -0.004   113.27   1.631s
 NB-95    3060.37   765.23        25.        -5.    -0.003   136.71   1.632s
 BI-212   3125.24   781.44         7.         3.     0.002   138.52   1.648s
 CS-134   3196.10   799.15        17.        -4.    -0.002   176.75   1.656s
 CS-134   3208.44   802.24        22.        -2.    -0.001   446.04   1.661s
 CO-58    3240.56   810.27        27.        -3.    -0.002   266.04   1.668s
 La-140   3264.60   816.27        24.        -4.    -0.002   182.99   1.672s
 Cs-136   3280.74   820.31        13.         4.     0.002   129.57   1.674s
 Co-56    3386.96   846.86        19.        -2.    -0.001   260.70   1.696s
 TL-208   3443.47   860.98        17.         6.     0.003   105.07   1.707s
 NB-94    3487.64   872.02        17.         5.     0.003   117.94   1.715s
 PA-234   3523.96   881.10        20.        -2.    -0.001   282.08   1.722s
 PA-234   3528.96   882.35        19.        -4.    -0.002   177.58   1.724s
 AG-110M  3538.59   884.75        14.         3.     0.001   219.94   1.725s
 y-88     3593.09   898.38        18.         5.     0.003   139.10   1.736s
 AC-228   3644.19   911.15         0.        32.     0.018    17.68   0.321s
 PA-234   3786.61   946.74        19.         1.     0.000   917.42   1.772s
 AC-228   3874.75   968.77         3.        39.     0.021    18.85   0.807s
 EU-154   3981.04   995.33        16.         1.     0.001   440.63   1.810s
 Co-56    4150.86  1037.77        22.        -2.    -0.001   301.57   1.841s
 RH-106   4206.61  1051.70        14.         3.     0.002   203.84   1.850s
 BI-207   4255.82  1064.00        21.        -2.    -0.001   274.79   1.860s
 FE-59    4393.85  1098.49        24.        -4.    -0.002   171.82   1.886s
 ZN-65    4462.32  1115.60        28.        -5.    -0.003   147.63   1.897s
 BI-214   4480.42  1120.12        14.        14.     0.008    35.99   1.901s
 Sc-46    4480.32  1120.10        11.        17.     0.010    35.60   1.901s
 Ta-182   4492.59  1123.17        19.        -2.    -0.001   403.04   1.901s
 CO-60    4694.12  1173.53        21.         3.     0.002   191.98   1.938s
 Ta-182   4894.06  1223.49        22.        -1.    -0.001   739.00   1.972s
 Co-56    4954.99  1238.71        16.        10.     0.006    62.53   1.984s
 NA-22    5093.65  1273.36        10.         3.     0.002   167.88   2.008s
 EU-154   5093.52  1273.32        10.         3.     0.002   168.31   2.008s
 FE-59    5167.21  1291.73        16.        -1.    -0.001   594.13   2.020s
 CO-60    5330.73  1332.59         9.         2.     0.001   252.15   2.048s
 AG-110M  5537.81  1384.33        16.        -3.    -0.002   210.18   2.082s
 EU-152   5631.17  1407.65        10.         3.     0.002   164.42   2.097s
 K-40     5843.36  1460.66        22.       262.     0.146     6.41   2.131 
 SB-124   6765.60  1691.04         6.        -1.    -0.001   338.69   2.272s
 BI-214   7061.30  1764.90        14.         9.     0.005    44.37   2.314s
 Co-56    7089.93  1772.05        12.        -3.    -0.001   207.35   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.1549E+00                                      5.31E+01             
                           477.60 1.155E+00 &(  5.355E+00 1.32E+02 1.05E+01 G  
 
NA-22    C   1.4858E-01                                      9.50E+02             
                          1274.53 1.486E-01 ?(  9.086E-01 1.68E+02 9.99E+01 G  
 
K-40     N   1.4020E+02                                      4.66E+11             
                          1460.83 1.402E+02  (P 1.321E+01 6.41E+00 1.07E+01 G  
 
Sc-46    F   4.0314E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.014E+00 1.00E+03 1.00E+02 G  
                          1120.55 8.063E-01 ?(  8.258E-01 3.56E+01 1.00E+02 G  
 
CR-51    F   2.9180E-01                                      2.77E+01             
                           320.08 2.918E-01 ?(  5.007E+00 4.76E+02 9.94E+00 G  
 
FE-59    F  -3.4008E-01                                      4.45E+01             
                          1099.25-3.401E-01 ?(  2.064E+00 1.72E+02 5.65E+01 G  
                          1291.60-1.153E-01 +   2.548E+00 5.94E+02 4.32E+01 G  
 
Co-56    C   2.5926E-01                                      7.73E+01             
                           846.77-9.034E-02 ?(  8.526E-01 2.61E+02 9.99E+01 G  
                          1238.28 7.881E-01 ?(  1.616E+00 6.25E+01 6.61E+01 G  
                          1037.84-6.971E-01 +   7.590E+00 3.02E+02 1.41E+01 G  
                          1771.35-1.080E+00 +   8.200E+00 2.07E+02 1.55E+01  A 
 
CO-57    C   1.4054E-01                                      2.72E+02             
                           122.06 6.981E-03 %(  4.534E-01 1.83E+03 8.56E+01 G  
                           136.47 1.211E+00 &(  4.319E+00 1.05E+02 1.07E+01 G  
 
CO-58    C  -1.0290E-01                                      7.09E+01             
                           810.78-1.029E-01 ?(  9.771E-01 2.66E+02 9.95E+01 G  
 
CO-60    F   1.3099E-01                                      1.93E+03             
                          1332.50 9.546E-02 ?(  9.012E-01 2.52E+02 1.00E+02 G  
                          1173.24 1.665E-01 &(  1.141E+00 1.92E+02 9.99E+01 G  
 
ZN-65    F  -4.8265E-01                                      2.44E+02             
                          1115.55-4.826E-01 ?(  2.490E+00 1.48E+02 5.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   6.4451E-02                                      7.41E+06             
                           702.63-7.435E-02 ?(  7.696E-01 2.86E+02 9.79E+01 G  
                           871.10 2.005E-01 ?(  8.270E-01 1.18E+02 9.99E+01 G  
 
ZR-95    I   9.6695E-02                                      6.40E+01             
                           756.73 9.670E-02 ?(  1.362E+00 3.83E+02 5.45E+01 G  
                           724.20-3.474E-01 +   2.072E+00 1.70E+02 4.42E+01 G  
 
NB-95    I  -1.8883E-01                                      6.40E+01             
                           765.79-1.888E-01 ?(  9.013E-01 1.37E+02 9.98E+01 G  
 
RU-103   I   1.2431E-02                                      3.93E+01             
                           497.05 1.243E-02 %(  6.582E-01 1.43E+03 9.09E+01 G  
                           610.30 4.769E+01 ?   1.228E+01 1.24E+01 5.75E+00 GA 
 
RH-106   I   6.7756E-01                                      3.74E+02             
                           621.92-4.112E-01 ?(  6.737E+00 4.46E+02 9.93E+00 G  
                          1050.36 7.608E+00 ?(  5.638E+01 2.04E+02 1.56E+00 G  
                           511.86 2.562E-01 ?   3.929E+00 4.31E+02 2.00E+01 GA 
 
AG-108M  C   1.5063E-01                                      1.53E+05             
                           433.94 1.506E-01 *(  6.289E-01 1.20E+02 9.05E+01 G  
                           722.94-1.996E-01 +   1.033E+00 1.48E+02 9.08E+01 G  
                           614.28-2.014E-01 +   9.737E-01 1.39E+02 8.98E+01 G  
 
AG-110M  F   1.3641E-01                                      2.50E+02             
                           884.68 1.327E-01 ?(  1.064E+00 2.20E+02 7.27E+01 G  
                           657.76 1.393E-01 ?(  6.967E-01 1.41E+02 9.46E+01 G  
                           937.49 1.654E-02 %   2.452E+00 3.93E+03 3.44E+01 G  
                          1384.30-6.218E-01 +   4.735E+00 2.10E+02 2.43E+01 G  
                           763.94-1.098E+00 +   4.284E+00 1.13E+02 2.23E+01 G  
 
SN-113   F  -6.5972E-02                                      1.15E+02             
                           391.69-6.597E-02 ?(  8.587E-01 3.61E+02 6.40E+01 G  
 
SB-124   F  -2.0152E-01                                      6.02E+01             
                           602.73-2.015E-01 ?(  8.349E-01 1.20E+02 9.83E+01 G  
                          1690.98-1.408E-01 +   1.869E+00 3.39E+02 4.78E+01 G  
                           722.79-1.681E+00 +   8.683E+00 1.48E+02 1.08E+01 G  
 
SB-125   I   2.0564E-01                                      1.01E+03             
                           427.88 2.056E-01 &(  1.897E+00 2.57E+02 2.96E+01 G  
                           600.50 0.000E+00 -   5.617E+00 1.00E+03 1.79E+01 G  
                           635.89-7.394E-01 +   6.396E+00 2.41E+02 1.13E+01 G  
                           463.37 0.000E+00 -   4.898E+00 1.00E+03 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I  -6.7219E-02                                      8.02E+00             
                           364.48-6.722E-02 ?(  7.520E-01 3.16E+02 8.17E+01 G  
                           284.30-1.988E+00 +   1.001E+01 1.46E+02 6.14E+00 G  
                           636.97-4.447E-01 +   9.531E+00 5.82E+02 7.17E+00 G  
 
Gd-153   F  -4.7720E-02                                      2.42E+02             
                            97.50-4.772E-02 ?(  1.637E+00 9.84E+02 3.00E+01 G  
                           103.20-2.996E-01 +   2.199E+00 2.13E+02 2.18E+01 G  
 
Ga-68    C  -1.2667E-01                                      4.71E-02             
                          1077.40-1.267E-01 %(  3.393E+01 7.11E+03 3.30E+00 G  
 
Tc-99m   I   2.1831E-01                                      2.51E-01             
                           140.51 2.183E-01  (  6.062E-01 8.31E+01 8.93E+01 G  
 
BA-133   F  -9.1132E-01                                      3.85E+03             
                           356.00-9.113E-01 ?(  1.368E+00 4.66E+01 6.20E+01 G  
                           302.85 5.118E-03 %   3.182E+00 1.73E+04 1.83E+01 G  
                           383.84 4.591E-02 %   6.020E+00 3.57E+03 8.94E+00 GA 
                            80.99 5.674E-01 &   1.503E+00 7.93E+01 3.41E+01 GA 
 
CS-134   I   2.6362E-01                                      7.54E+02             
                           604.71 1.280E-01 &(  8.052E-01 1.79E+02 9.76E+01 G  
                           795.87-1.445E-01 +   9.141E-01 1.77E+02 8.55E+01 G  
                           569.32 2.596E-01 ?(  4.360E+00 4.61E+02 1.54E+01 G  
                           801.95-6.239E-01 +   1.013E+01 4.46E+02 8.69E+00 G  
                           563.24 1.856E+00 &(  6.909E+00 1.07E+02 8.35E+00 G  
 
CS-137   I   4.6784E-02                                      1.10E+04             
                           661.66 4.678E-02 &(  9.250E-01 5.44E+02 8.52E+01 G  
 
CE-139   F   6.6171E-02                                      1.38E+02             
                           165.85 6.617E-02 &(  5.927E-01 2.58E+02 7.99E+01 G  
 
Ba-140   I  -1.8605E-02                                      1.28E+01             
                           537.26-3.584E-01 ?(  2.836E+00 2.22E+02 2.44E+01 G  
                           162.66-1.372E+00 &   7.465E+00 1.58E+02 6.22E+00 G  
                           304.85 1.913E+00 ?(  1.238E+01 1.85E+02 4.29E+00 G  
 
La-140   I   6.4921E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  4.733E-01 1.00E+03 9.54E+01 G  
                           487.02 2.010E-01 &(  1.181E+00 1.65E+02 4.55E+01 G  
                           328.76-1.554E-01 +   3.063E+00 5.55E+02 2.03E+01 G  
                           815.77-6.034E-01 +   3.915E+00 1.83E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -2.0712E-01                                      3.25E+01             
                           145.44-2.071E-01 ?(  1.086E+00 1.54E+02 4.82E+01 G  
 
CE-144   I   5.1059E-01                                      2.85E+02             
                           133.54 5.106E-01 ?(  4.153E+00 2.35E+02 1.11E+01 G  
 
PM-144   C   2.5509E-01                                      3.63E+02             
                           696.54 2.551E-01 &(  7.062E-01 8.18E+01 9.90E+01 G  
                           618.06 0.000E+00 -   8.748E-01 1.00E+03 9.91E+01 G  
                           476.81-1.765E-01 -   1.581E+00 2.52E+02 4.20E+01 G  
 
EU-152   F   5.6663E-01                                      4.94E+03             
                           344.29 6.633E-01 &(  2.273E+00 1.01E+02 2.65E+01 G  
                          1112.07-4.675E-02 %   6.900E+00 3.90E+03 1.36E+01 G  
                           121.78 1.228E-02 %   1.310E+00 3.00E+03 2.86E+01 G  
                           778.92 4.878E-02 %   5.284E+00 2.84E+03 1.29E+01 G  
                           964.11 0.000E+00 -   1.485E+01 1.00E+03 1.46E+01 G  
                           244.69 2.285E-01 ?(  6.461E+00 7.92E+02 7.58E+00 G  
                          1408.00 7.580E-01 ?   4.547E+00 1.64E+02 2.10E+01 GA 
 
EU-154   I   3.0541E-01                                      3.14E+03             
                           873.23 3.086E-02 %(  7.537E+00 6.60E+03 1.23E+01 G  
                           123.10 8.282E-03 %   9.727E-01 3.31E+03 4.08E+01 G  
                          1274.54 4.209E-01 ?(  2.581E+00 1.68E+02 3.52E+01 G  
                           723.36 1.574E-01 ?(  3.523E+00 6.03E+02 2.02E+01 G  
                          1004.77 0.000E+00 -   4.981E+00 1.00E+03 1.80E+01 G  
                           996.33 5.220E-01 &(  8.504E+00 4.41E+02 1.06E+01 G  
 
EU-155   I   9.6721E-01                                      1.81E+03             
                           105.31 5.152E-01 &(  2.399E+00 1.37E+02 2.12E+01 G  
                            86.54 1.279E+00  (  1.858E+00 4.50E+01 3.07E+01 G  
 
HF-181   F   3.9531E-01                                      4.24E+01             
                           482.00 7.324E-02 ?(  5.611E-01 2.09E+02 8.05E+01 G  
                           133.02-5.646E-04 %   1.085E+00 5.48E+04 4.33E+01 G  
                           345.83 1.362E+00  (  3.721E+00 8.12E+01 1.51E+01 G  
                           136.30 2.336E+00 &(  7.834E+00 9.93E+01 5.85E+00 G  
 
Ta-182   F  -2.0840E-01                                      1.14E+02             
                          1121.30-2.084E-01 ?(  3.071E+00 4.03E+02 3.49E+01 G  
                          1221.41-1.650E-01 +   4.472E+00 7.39E+02 2.70E+01 G  
                          1189.05 1.262E-01 %   6.923E+00 1.48E+03 1.62E+01 G  
 
TL-208   N   1.9625E+00                                      6.98E+02             
                           583.02 1.984E+00  (  2.436E-01 1.29E+01 8.45E+01 G  
                           277.28-1.868E+00 -   8.885E+00 1.38E+02 6.31E+00 G  
                           860.56 1.819E+00 ?(  6.625E+00 1.05E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C   4.4459E-01                                      2.02E+03             
                           747.16 4.446E-01 ?(  2.193E+00 1.40E+02 3.40E+01 G  
                           735.72 1.440E-03 %   3.341E+00 6.20E+04 2.25E+01 G  
                           453.88 7.674E-02 &   8.597E-01 3.09E+02 6.50E+01 G  
 
y-88     F   1.8874E-01                                      1.07E+02             
                           898.04 1.887E-01 ?(  9.267E-01 1.39E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      3.8327E+03                                      5.33E+03             
                           263.70 3.833E+03 &(  5.931E+03 4.89E+01 6.00E-03   K
 
Cd-109   F   1.0150E+01                                      4.53E+02             
                            88.04 1.015E+01 &(  1.409E+01 4.32E+01 3.79E+00 G  
 
PB-210   N   7.0870E+00                                      8.14E+03             
                            46.54 7.087E+00  (  2.304E+01 9.66E+01 4.25E+00 G  
 
PB-212   N   5.2014E+00                                      6.98E+02             
                           238.63 5.201E+00  (P 1.289E+00 1.02E+01 4.33E+01 G  
                           300.03 7.503E+00 + P 1.029E+01 5.02E+01 3.28E+00 GA 
 
PB-214   N   7.4109E+00                                      5.84E+05             
                           351.93 7.146E+00  (  1.123E+00 1.05E+01 3.76E+01 G  
                           295.09 7.927E+00  (  3.117E+00 2.04E+01 1.93E+01 G  
                           242.00 7.089E+00     7.966E+00 3.60E+01 7.43E+00 GA 
 
BI-207   C   4.9000E-02                                      1.18E+04             
                           569.70 4.900E-02 ?(  6.714E-01 3.76E+02 9.77E+01 G  
                          1063.66-1.430E-01 +   1.419E+00 2.75E+02 7.45E+01 G  
 
BI-212   N   2.3719E+00                                      6.98E+02             
                           727.17 2.372E+00 ?(  1.083E+01 1.31E+02 7.55E+00 G  
                           785.42 8.338E+00 &   4.206E+01 1.39E+02 1.28E+00 GA 
 
BI-214   N   6.7131E+00                                      5.84E+05             
                           609.31 6.713E+00  (P 1.763E+00 1.32E+01 4.61E+01 G  
                          1120.29 4.379E+00 - P 6.149E+00 3.60E+01 1.51E+01 G  
                          1764.49 3.946E+00 - P 8.643E+00 4.44E+01 1.54E+01 G  
 
BI-210M  T   1.0446E-01                                      1.10E+09             
                           265.83-1.065E-03 %(  9.730E-01 2.53E+04 5.00E+01 G  
                           304.90 2.929E-01 ?(  1.896E+00 1.85E+02 2.80E+01 G  
 
RA-224   N   8.8230E+00                                      6.98E+02             
                           240.99 8.823E+00  (  1.767E+01 6.09E+01 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   4.3228E+00                                      2.10E+03             
                           911.07 4.323E+00  (  9.956E-01 1.77E+01 2.90E+01 G  
                           968.97 9.101E+00 +   2.641E+00 1.88E+01 1.75E+01 G  
                           338.32 8.417E+00 +   3.493E+00 2.15E+01 1.20E+01 G  
                            93.35 4.102E+00 &   9.525E+00 7.00E+01 5.56E+00 XA 
 
TH-227   N   2.5366E-01                                      7.95E+03             
                           235.97 2.537E-01 &(  4.298E+00 4.80E+02 1.23E+01 G  
                            50.14-6.643E-01 +   1.118E+01 4.85E+02 8.00E+00 G  
                           256.24 3.228E-02 %   7.186E+00 6.19E+03 7.00E+00 G  
 
TH-229   N   8.7422E-01                                      2.68E+06             
                           193.51-2.718E-01 &(  1.076E+01 1.12E+03 4.40E+00 G  
                           210.85 2.561E+00 ?(  1.932E+01 2.18E+02 2.99E+00 G  
 
TH-234   N   3.5216E+00                                      1.63E+12             
                            63.29 3.377E+00 ?(  2.018E+01 1.75E+02 3.81E+00 G  
                            92.59 3.620E+00  (  1.017E+01 8.41E+01 5.58E+00 G  
 
PA-231   N   1.1085E+00                                      1.20E+07             
                           302.65 1.108E+00 ?(  2.028E+01 5.16E+02 2.88E+00 G  
                           300.07-2.562E-01 %   1.988E+01 2.13E+03 2.46E+00 G  
 
PA-233   C   2.1774E-02                                      7.82E+08             
                           312.01 2.177E-02 %(  1.489E+00 1.89E+03 3.60E+01 G  
                           300.18 7.397E-02 %   6.829E+00 2.50E+03 6.20E+00 G  
 
PA-234   N   1.8348E-01                                      1.63E+12             
                           131.29 2.323E-02 &(  2.727E+00 3.36E+03 1.80E+01 G  
                           946.02 2.026E-01 ?(  6.885E+00 9.17E+02 1.34E+01 G  
                           569.47 5.041E-01 ?(  8.169E+00 4.45E+02 8.20E+00 G  
                           883.24-1.435E+00 +   9.097E+00 1.78E+02 9.60E+00 G  
                           880.53-1.480E+00 +   1.511E+01 2.82E+02 6.00E+00 GA 
 
U-235    N   3.9081E-01                                      2.57E+11             
                           143.79 3.908E-01 ?(  4.413E+00 3.25E+02 1.10E+01 G  
                           205.33-2.042E+00 &   1.024E+01 1.46E+02 5.01E+00 G  
                           163.38-1.798E+00 +   9.233E+00 1.50E+02 5.08E+00 G  
 
AM-241   T  -6.0574E-01                                      1.58E+05             
                            59.54-6.057E-01 ?(  2.271E+00 1.11E+02 3.59E+01 G  
 
Np-237   F   3.0033E+00                                      2.14E+06             
                            86.49 3.003E+00  (  4.354E+00 4.49E+01 1.31E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F  -7.5251E-02                                      7.40E+01             
                           316.49-7.525E-02 ?(  5.887E-01 2.21E+02 8.70E+01 G  
                           468.06 2.629E-05 %   1.088E+00 1.11E+06 5.18E+01 G  
                           308.44-3.961E-03 &   1.797E+00 1.26E+04 3.18E+01 G  
                           295.95-9.980E-02 +   2.584E+00 7.43E+02 3.02E+01 G  
 
Cs-136   F   1.5105E-01                                      1.30E+01             
                           818.50 1.510E-01 ?(  6.950E-01 1.30E+02 1.00E+02 G  
                          1048.07 3.250E-02 %   1.268E+00 1.05E+03 8.00E+01 G  
                           340.57-2.951E-01 +   1.461E+00 1.44E+02 4.69E+01 G  
 
Np-239   T   5.3868E-01                                      2.36E+00             
                           103.70-2.217E-01 -   1.988E+00 2.60E+02 2.40E+01 X  
                           106.13 5.387E-01 &(  2.192E+00 1.20E+02 2.27E+01 G  
                            99.50 0.000E+00 -   3.136E+00 1.00E+03 1.50E+01 X  
 
Nd-147       4.3708E-01                                      1.11E+01             
                           531.00 4.371E-01 &(  4.720E+00 2.98E+02 1.30E+01 G  
                            91.10-4.212E-01 +   2.241E+00 1.57E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.48        84.        14.     0.008    96.55   7.087E+00   
 TH-227      50.16        89.        -3.    -0.002   484.61  -6.643E-01   
 AM-241      59.57       120.       -14.    -0.008   111.24  -6.057E-01   
 TH-234      63.24       122.         9.     0.005   175.47   3.377E+00   
 BA-133      81.04        80.        17.     0.009    79.33   5.674E-01   
 Np-237      87.30       109.        35.     0.020    44.93   3.003E+00   
 EU-155      87.29       109.        35.     0.020    45.00   1.279E+00   
 Cd-109      87.28        97.        35.     0.019    43.23   1.015E+01   
 Nd-147      91.27       143.       -11.    -0.006   156.88  -4.212E-01   
 TH-234      92.66       115.        19.     0.010    84.08   3.620E+00   
 Gd-153      97.21        88.        -1.    -0.001   984.17  -4.772E-02   
 Gd-153     103.10        85.        -6.    -0.003   213.36  -2.996E-01   
 Np-239     103.16        85.        -5.    -0.003   259.83  -2.217E-01   
 EU-155     105.63        97.        10.     0.006   136.97   5.152E-01   
 Np-239     105.69        93.        12.     0.007   120.09   5.387E-01   
 CE-144     133.63        75.         5.     0.003   235.36   5.106E-01   
 HF-181     137.64        73.        13.     0.007    99.33   2.336E+00   
 CO-57      137.63        74.        12.     0.007   105.41   1.211E+00   
 Tc-99m     140.19        95.        17.     0.010    83.07   2.183E-01   
 U-235      143.34        78.         4.     0.002   325.47   3.908E-01   
 CE-141     145.59        91.        -9.    -0.005   153.63  -2.071E-01   
 Ba-140     163.33        61.        -7.    -0.004   158.19  -1.372E+00   
 U-235      163.43        62.        -8.    -0.004   149.59  -1.798E+00   
 CE-139     166.55        65.         5.     0.003   257.91   6.617E-02   
 U-235      207.42        58.        -8.    -0.004   145.99  -2.042E+00   
 TH-227     234.10        50.         2.     0.001   480.27   2.537E-01   
 EU-152     245.55        40.         1.     0.001   791.58   2.285E-01   
 I-131      285.31        53.        -7.    -0.004   146.32  -1.988E+00   
 Ir-192     295.95        83.        -2.    -0.001   742.63  -9.980E-02   
 PA-231     302.48        43.         2.     0.001   515.62   1.108E+00   
 Ba-140     304.82        35.         5.     0.003   184.59   1.913E+00   
 BI-210M    304.82        35.         5.     0.003   184.77   2.929E-01   
 Ir-192     316.58        30.        -4.    -0.002   221.07  -7.525E-02   
 CR-51      320.07        28.         2.     0.001   475.82   2.918E-01   
 La-140     328.38        44.        -2.    -0.001   555.26  -1.554E-01   
 Cs-136     340.14        51.        -7.    -0.004   143.84  -2.951E-01   
 EU-152     345.25        38.         9.     0.005   100.61   6.633E-01   
 HF-181     345.23        32.        11.     0.006    81.18   1.362E+00   
 BA-133     353.90        76.       -29.    -0.016    46.59  -9.113E-01   
 I-131      364.77        37.        -3.    -0.002   315.51  -6.722E-02   
 SN-113     391.80        25.        -2.    -0.001   361.14  -6.597E-02   
 SB-125     428.89        23.         3.     0.002   257.02   2.056E-01   
 AG-108M    434.46        23.         6.     0.003   120.19   1.506E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     454.04        21.         2.     0.001   309.24   7.674E-02   
 PM-144     476.64        28.        -3.    -0.002   251.60  -1.765E-01   
 BE-7       478.49        20.         5.     0.003   132.13   1.155E+00   
 HF-181     485.37        12.         2.     0.001   208.70   7.324E-02   
 La-140     488.60        17.         4.     0.002   164.57   2.010E-01   
 RH-106     511.86        37.         2.     0.001   430.55   2.562E-01   
 Nd-147     530.99        20.         2.     0.001   297.78   4.371E-01   
 Ba-140     538.27        26.        -3.    -0.002   222.27  -3.584E-01   
 CS-134     562.90        16.         6.     0.003   107.06   1.856E+00   
 CS-134     569.46        22.         1.     0.001   460.71   2.596E-01   
 PA-234     569.60        22.         2.     0.001   444.73   5.041E-01   
 BI-207     569.77        21.         2.     0.001   376.34   4.900E-02   
 SB-124     601.66        31.        -7.    -0.004   120.03  -2.015E-01   
 CS-134     604.15        28.         4.     0.002   178.50   1.280E-01   
 RU-103     609.28        22.        95.     0.053    12.39   4.769E+01   
 AG-108M    614.29        35.        -6.    -0.003   139.41  -2.014E-01   
 RH-106     623.47        19.        -1.    -0.001   446.28  -4.112E-01   
 SB-125     636.91        21.        -3.    -0.002   240.72  -7.394E-01   
 I-131      636.77        19.        -1.    -0.001   581.61  -4.447E-01   
 AG-110M    658.17        16.         4.     0.002   141.23   1.393E-01   
 CS-137     661.46        24.         1.     0.001   543.84   4.678E-02   
 PM-144     696.42        17.         8.     0.004    81.75   2.551E-01   
 NB-94      700.73        20.        -2.    -0.001   285.67  -7.435E-02   
 SB-124     724.29        31.        -6.    -0.003   148.13  -1.681E+00   
 AG-108M    724.28        31.        -6.    -0.003   148.44  -1.996E-01   
 EU-154     720.91        17.         1.     0.001   602.95   1.574E-01   
 ZR-95      724.27        29.        -5.    -0.003   169.83  -3.474E-01   
 BI-212     727.06        22.         5.     0.003   130.70   2.372E+00   
 pm-146     746.05        17.         4.     0.002   139.58   4.446E-01   
 ZR-95      756.75        17.         2.     0.001   383.04   9.670E-02   
 AG-110M    765.37        29.        -7.    -0.004   113.27  -1.098E+00   
 NB-95      765.23        25.        -5.    -0.003   136.71  -1.888E-01   
 BI-212     781.44         7.         3.     0.002   138.52   8.338E+00   
 CS-134     799.15        17.        -4.    -0.002   176.75  -1.445E-01   
 CS-134     802.24        22.        -2.    -0.001   446.04  -6.239E-01   
 CO-58      810.27        27.        -3.    -0.002   266.04  -1.029E-01   
 La-140     816.27        24.        -4.    -0.002   182.99  -6.034E-01   
 Cs-136     820.31        13.         4.     0.002   129.57   1.510E-01   
 Co-56      846.86        19.        -2.    -0.001   260.70  -9.034E-02   
 NB-94      872.02        17.         5.     0.003   117.94   2.005E-01   
 PA-234     881.10        20.        -2.    -0.001   282.08  -1.480E+00   
 PA-234     882.35        19.        -4.    -0.002   177.58  -1.435E+00   
 AG-110M    884.75        14.         3.     0.001   219.94   1.327E-01   
 y-88       898.38        18.         5.     0.003   139.10   1.887E-01   
 PA-234     946.74        19.         1.     0.000   917.42   2.026E-01   
 EU-154     995.33        16.         1.     0.001   440.63   5.220E-01   
 Co-56     1037.77        22.        -2.    -0.001   301.57  -6.971E-01   
 RH-106    1051.70        14.         3.     0.002   203.84   7.608E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207    1064.00        21.        -2.    -0.001   274.79  -1.430E-01   
 FE-59     1098.49        24.        -4.    -0.002   171.82  -3.401E-01   
 ZN-65     1115.60        28.        -5.    -0.003   147.63  -4.826E-01   
 Sc-46     1120.10        11.        17.     0.010    35.60   8.063E-01   
 Ta-182    1123.17        19.        -2.    -0.001   403.04  -2.084E-01   
 CO-60     1173.53        21.         3.     0.002   191.98   1.665E-01   
 Ta-182    1223.49        22.        -1.    -0.001   739.00  -1.650E-01   
 Co-56     1238.71        16.        10.     0.006    62.53   7.881E-01   
 NA-22     1273.36        10.         3.     0.002   167.88   1.486E-01   
 EU-154    1273.32        10.         3.     0.002   168.31   4.209E-01   
 FE-59     1291.73        16.        -1.    -0.001   594.13  -1.153E-01   
 CO-60     1332.59         9.         2.     0.001   252.15   9.546E-02   
 AG-110M   1384.33        16.        -3.    -0.002   210.18  -6.218E-01   
 EU-152    1407.65        10.         3.     0.002   164.42   7.580E-01   
 K-40      1460.66        22.       262.     0.146     6.41   1.402E+02  P
 SB-124    1691.04         6.        -1.    -0.001   338.69  -1.408E-01   
 Co-56     1772.05        12.        -3.    -0.001   207.35  -1.080E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.1549E+00    1.1549E+00    1.321E+02%                5.36E+00
 NA-22  #A    1.4858E-01    1.4858E-01    1.679E+02%                9.09E-01
 K-40   #     1.4020E+02    1.4020E+02    6.594E+00%                1.32E+01
 Sc-46  #A    4.0314E-01    4.0314E-01    3.560E+01%                1.01E+00
 CR-51  #A    2.9180E-01    2.9180E-01    4.758E+02%                5.01E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.45E-01
 FE-59  #A   -3.4008E-01   -3.4008E-01    1.718E+02%                2.06E+00
 Co-56  #A    2.5926E-01    2.5926E-01    6.253E+01%                8.53E-01
 CO-57  #A    1.4054E-01    1.4054E-01    1.054E+02%                4.53E-01
 CO-58  #A   -1.0290E-01   -1.0290E-01    2.660E+02%                9.77E-01
 CO-60  #A    1.3099E-01    1.3099E-01    1.585E+02%                9.01E-01
 ZN-65  #A   -4.8265E-01   -4.8265E-01    1.476E+02%                2.49E+00
 NB-94  #A    6.4451E-02    6.4451E-02    1.179E+02%                7.70E-01
 ZR-95  #A    9.6695E-02    9.6695E-02    3.830E+02%                1.36E+00
 NB-95  #A   -1.8883E-01   -1.8883E-01    1.367E+02%                9.01E-01
 RU-103 #A    1.2431E-02    1.2431E-02    1.434E+03%                6.58E-01
 RH-106 #A    6.7756E-01    6.7756E-01    2.038E+02%                6.74E+00
 AG-108M#A    1.5063E-01    1.5063E-01    1.202E+02%                6.29E-01
 AG-110M#A    1.3641E-01    1.3641E-01    1.307E+02%                1.06E+00
 SN-113 #A   -6.5972E-02   -6.5972E-02    3.611E+02%                8.59E-01
 SB-124 #A   -2.0152E-01   -2.0152E-01    1.200E+02%                8.35E-01
 SB-125 #A    2.0564E-01    2.0564E-01    2.570E+02%                1.90E+00
 I-131  #A   -6.7218E-02   -6.7219E-02    3.155E+02%                7.52E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 
 Gd-153 #A   -4.7719E-02   -4.7720E-02    9.842E+02%                1.64E+00
 Ga-68  #A   -1.2617E-01   -1.2667E-01    7.114E+03%                3.39E+01
 Tc-99m #A    2.1815E-01    2.1831E-01    8.307E+01%                6.06E-01
 BA-133 #A   -9.1132E-01   -9.1132E-01    4.659E+01%                1.37E+00
 CS-134 #A    2.6362E-01    2.6362E-01    1.071E+02%                8.05E-01
 CS-137 #A    4.6784E-02    4.6784E-02    5.438E+02%                9.25E-01
 CE-139 #A    6.6171E-02    6.6171E-02    2.579E+02%                5.93E-01
 Ba-140 #A   -1.8605E-02   -1.8605E-02    1.445E+02%                2.84E+00
 La-140 #A    6.4920E-02    6.4921E-02    1.646E+02%                4.73E-01
 CE-141 #A   -2.0712E-01   -2.0712E-01    1.536E+02%                1.09E+00
 CE-144 #A    5.1059E-01    5.1059E-01    2.354E+02%                4.15E+00
 PM-144 #A    2.5509E-01    2.5509E-01    8.175E+01%                7.06E-01
 EU-152 #A    5.6663E-01    5.6663E-01    1.006E+02%                2.27E+00
 EU-154 #A    3.0541E-01    3.0541E-01    1.683E+02%                7.54E+00
 EU-155 #A    9.6721E-01    9.6721E-01    4.500E+01%                2.40E+00
 HF-181 #A    3.9530E-01    3.9531E-01    8.118E+01%                5.61E-01
 Ta-182 #A   -2.0840E-01   -2.0840E-01    4.030E+02%                3.07E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.23E-01
 TL-208       1.9625E+00    1.9625E+00    1.291E+01%                2.44E-01
 pm-146 #A    4.4459E-01    4.4459E-01    1.396E+02%                2.19E+00
 y-88   #A    1.8874E-01    1.8874E-01    1.391E+02%                9.27E-01
 Cd-113m#A    3.8327E+03    3.8327E+03    4.894E+01%                5.93E+03
 Cd-109 #A    1.0150E+01    1.0150E+01    4.323E+01%                1.41E+01
 PB-210 #A    7.0870E+00    7.0870E+00    9.655E+01%                2.30E+01
 PB-212       5.2014E+00    5.2014E+00    1.058E+01%                1.29E+00
 PB-214       7.4109E+00    7.4109E+00    1.049E+01%                1.12E+00
 BI-207 #A    4.9000E-02    4.9000E-02    3.763E+02%                6.71E-01
 BI-212 #A    2.3719E+00    2.3719E+00    1.307E+02%                1.08E+01
 BI-214       6.7131E+00    6.7131E+00    1.436E+01%                1.76E+00
 BI-210M#A    1.0446E-01    1.0446E-01    1.848E+02%                9.73E-01
 RA-224  A    8.8230E+00    8.8230E+00    6.086E+01%                1.77E+01
 AC-228       4.3228E+00    4.3228E+00    1.768E+01%                9.96E-01
 TH-227 #A    2.5366E-01    2.5366E-01    4.803E+02%                4.30E+00
 TH-229 #A    8.7422E-01    8.7422E-01    2.183E+02%                1.08E+01
 TH-234 #A    3.5216E+00    3.5216E+00    8.408E+01%                2.02E+01
 PA-231 #A    1.1085E+00    1.1085E+00    5.156E+02%                2.03E+01
 PA-233 #A    2.1774E-02    2.1774E-02    1.893E+03%                1.49E+00
 PA-234 #A    1.8348E-01    1.8348E-01    4.447E+02%                2.73E+00
 PA-234M#A    0.0000E+00    0.0000E+00    7.071E+02%                6.75E+01
 U-235  #A    3.9081E-01    3.9081E-01    3.255E+02%                4.41E+00
 AM-241 #A   -6.0574E-01   -6.0574E-01    1.112E+02%                2.27E+00
 Np-237 #A    3.0033E+00    3.0033E+00    4.493E+01%                4.35E+00
 Ir-192 #A   -7.5251E-02   -7.5251E-02    2.211E+02%                5.89E-01
 Cs-136 #A    1.5104E-01    1.5105E-01    1.296E+02%                6.95E-01
 Np-239 #A    5.3864E-01    5.3868E-01    1.201E+02%                2.19E+00
 Nd-147 #A    4.3708E-01    4.3708E-01    2.978E+02%                4.72E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:20 AMPage 19
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140372.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  263.6 to  1999.3 keV)     3.867E+03  Bq/Sample     
 Total Decayed Activity (  263.6 to  1999.3 keV) 3.8671287E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140351
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-16-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-16-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:51        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:51:56     Real Time: 1803   sec
        Analysis Time: 2/10/2014 08:22        Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.173E+00          134.4     1.576E+00    1.577E+00    5.627E+00
NA-22     -1.347E-01          318.5     4.292E-01    4.292E-01    1.559E+00
K-40       1.526E+02            6.8     1.037E+01    1.298E+01    8.953E+00
Sc-46      2.928E-01           67.1     1.966E-01    1.971E-01    1.147E+00
CR-51      1.189E+00          161.4     1.919E+00    1.920E+00    6.723E+00
MN-54     -2.337E-01          145.2     3.393E-01    3.395E-01    1.192E+00
FE-59     -1.512E-01          360.2     5.446E-01    5.446E-01    2.029E+00
Co-56      2.494E-01           96.4     2.403E-01    2.407E-01    8.155E-01
CO-57      2.738E-02          225.4     6.170E-02    6.171E-02    6.379E-01
CO-58     -1.242E-01          230.2     2.859E-01    2.859E-01    1.035E+00
CO-60      2.317E-01          104.5     2.421E-01    2.424E-01    1.003E+00
ZN-65     -6.816E-01          126.7     8.637E-01    8.644E-01    3.008E+00
NB-94      1.708E-01          172.6     2.948E-01    2.949E-01    1.046E+00
ZR-95     -2.494E-02         1706.0     4.256E-01    4.256E-01    1.616E+00
NB-95      1.036E-01          246.7     2.555E-01    2.556E-01    9.332E-01
RU-103    -1.622E-01          157.8     2.560E-01    2.561E-01    9.024E-01
RH-106    -1.299E+00          200.7     2.608E+00    2.608E+00    9.318E+00
AG-108M    1.722E-02          521.0     8.973E-02    8.974E-02    9.246E-01
AG-110M    9.466E-03          145.0     1.373E-02    1.374E-02    1.629E+00
SN-113     2.052E-01          147.7     3.032E-01    3.034E-01    1.066E+00
SB-124     0.000E+00          707.1     9.371E-02    9.371E-02    9.159E-01
SB-125     6.308E-01          103.5     6.527E-01    6.535E-01    1.970E+00
I-131      2.581E-01          117.4     3.031E-01    3.034E-01    7.832E-01
Gd-153    -2.581E-01          194.7     5.027E-01    5.029E-01    1.739E+00
Ga-68     -4.881E+00          240.0     1.172E+01    1.172E+01    4.276E+01
Tc-99m     1.773E-01           92.5     1.640E-01    1.643E-01    5.545E-01
BA-133    -1.531E-01          249.0     3.813E-01    3.814E-01    1.341E+00
CS-134     6.024E-02          437.8     2.637E-01    2.638E-01    6.722E-01
CS-137    -2.168E-01          147.0     3.187E-01    3.189E-01    1.124E+00
CE-139     6.952E-02          287.8     2.001E-01    2.002E-01    6.999E-01
Ba-140    -4.327E-01          155.6     6.731E-01    6.735E-01    3.611E+00
La-140     2.040E-01          146.6     2.991E-01    2.993E-01    1.112E+00
CE-141    -1.355E-01          253.7     3.438E-01    3.438E-01    1.193E+00
CE-144    -9.423E-01          174.0     1.639E+00    1.640E+00    5.618E+00
PM-144    -1.022E-01          120.5     1.232E-01    1.233E-01    1.112E+00
EU-152     6.462E-02          567.3     3.666E-01    3.666E-01    3.139E+00
EU-154    -1.588E+00          160.6     2.551E+00    2.552E+00    9.074E+00
EU-155     1.270E+00           39.6     5.026E-01    5.074E-01    2.414E+00
HF-181    -8.473E-02          131.3     1.113E-01    1.114E-01    8.526E-01
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Ta-182     1.251E+00           85.6     1.070E+00    1.072E+00    4.038E+00
Hg-203     6.265E-02          316.8     1.984E-01    1.985E-01    7.120E-01
TL-208     2.106E+00           17.1     3.601E-01    3.763E-01    7.587E-01
pm-146     7.184E-02          947.0     6.803E-01    6.803E-01    2.570E+00
y-88      -9.625E-02          368.4     3.546E-01    3.546E-01    1.290E+00
Cd-113m   -1.853E+03          163.4     3.028E+03    3.030E+03    1.056E+04
Cd-109    -8.116E+00           75.5     6.127E+00    6.144E+00    2.037E+01
PB-210    -2.456E+00          372.4     9.144E+00    9.146E+00    2.897E+01
PB-212     5.155E+00           12.8     6.615E-01    7.408E-01    1.465E+00
PB-214     4.451E+00           15.7     6.975E-01    7.348E-01    1.997E+00
BI-207     4.513E-02          483.1     2.180E-01    2.180E-01    8.056E-01
BI-212     3.896E+00           89.6     3.489E+00    3.495E+00    1.194E+01
BI-214     5.992E+00           15.6     9.328E-01    9.834E-01    1.883E+00
BI-210M    2.352E-02          464.3     1.092E-01    1.092E-01    1.158E+00
RA-224     7.942E-01         1096.0     8.703E+00    8.703E+00    2.990E+01
AC-228     4.546E+00           25.3     1.149E+00    1.173E+00    4.129E+00
TH-227     1.822E+00           67.3     1.227E+00    1.232E+00    3.837E+00
TH-229     1.982E+00          179.2     3.551E+00    3.554E+00    1.238E+01
TH-234     4.335E+00           82.4     3.573E+00    3.580E+00    2.393E+01
PA-231     4.784E+00           69.7     3.335E+00    3.346E+00    2.269E+01
PA-233     8.007E-01           69.8     5.590E-01    5.607E-01    1.585E+00
PA-234     9.556E-01           79.8     7.622E-01    7.638E-01    2.731E+00
PA-234M    4.990E+00          171.8     8.570E+00    8.574E+00    1.527E+02
U-235      2.212E+00           68.9     1.524E+00    1.528E+00    5.072E+00
AM-241    -8.309E-01           93.9     7.805E-01    7.817E-01    2.621E+00
Np-237     3.174E+00           47.4     1.503E+00    1.514E+00    4.857E+00
Ir-192     6.310E-02          117.5     7.415E-02    7.424E-02    7.109E-01
Cs-136    -8.135E-02          323.6     2.633E-01    2.633E-01    9.711E-01
Np-239     1.214E+00           56.6     6.867E-01    6.906E-01    2.244E+00
Nd-147    -1.048E+00          166.5     1.745E+00    1.746E+00    6.196E+00
-----------------------------------------------------------------------------
Total      2.137E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-16-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140351.An1

 Acquisition information
        Start time:                 2/10/2014 7:51:56 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:51:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0826

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.49       -4.  38.46   0.83  2.004E-02    46.54   4.250    PBC<MDA PB210 
    49.66       14.  67.32   0.83  2.267E-02    50.14   8.000    PBC<MDA TH227 
                                                50.14   8.000  4.237E+00 TH227 
    63.21       10.  33.43   0.84  3.101E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    86.76       30.  47.58   0.87  3.982E-02    86.49  13.100  3.159E+00 Np237 
                                                86.54  30.700  1.348E+00 EU155 
    86.78       30.  47.36   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.354E+00 EU155 
    92.61       16.  25.65   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.80       62.  24.07   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.498E+01 AC228 
    99.49        2. 450.96   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   105.30       19.  63.22   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
   106.21       21.  56.59   0.89  4.217E-02   106.13  22.700    PBC<MDA Np239 
   123.65       16.  75.93   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
   130.42       14.  79.76   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
   135.82        4. 225.37   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  5.722E-01 CO57  
   135.97        5. 221.18   0.92  4.038E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  5.948E-01 CO57  
   140.24       11.  92.48   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.56        4. 315.81   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  4.604E-01 U235  
   163.35       21.  36.42   0.40  3.619E-02   163.38   5.080  6.347E+00 U235  
                                               163.38   5.080  6.347E+00 U235  
   165.77        4. 287.82   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   185.78       58.  21.85   0.77  3.388E-02
   193.70        5. 179.16   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   205.61       14.  68.90   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  4.837E+00 U235  
   233.84        2. 419.83   1.02  2.879E-02   235.97  12.300    PBC<MDA TH227 
                                               235.97  12.300  2.511E-01 TH227 
   238.50      128.  11.52   1.00  2.858E-02   238.63  43.300  5.155E+00 PB212 
   241.74       54.  24.38   0.96  2.830E-02   242.00   7.430  1.418E+01 PB214 
   277.29        5. 148.39   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  1.431E-01 Hg203 
   277.45        2. 316.76   1.06  2.563E-02   277.28   6.310  8.049E-01 TL208 
                                               279.20  81.460  6.265E-02 Hg203 
   284.10        6. 120.86   1.07  2.531E-02   284.30   6.140    PBC<MDA I131  
   295.10       41.  21.31   1.08  2.466E-02   295.09  19.300  4.790E+00 PB214 
   295.96        2. 755.88   1.08  2.461E-02   295.95  30.160    PBC<MDA Ir192 
   300.03       11.  69.71   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.028E+01 PA231 
                                               300.18   6.200  4.078E+00 PA233 
   300.04       11.  69.72   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.028E+01 PA231 
                                               300.18   6.200  4.078E+00 PA233 
   300.05       11.  69.82   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.026E+01 PA231 
                                               300.18   6.200  4.074E+00 PA233 
   305.12        2. 464.28   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.296E-01 BI210M
                                               304.85   4.290  8.459E-01 Ba140 
                                               304.90  28.000  1.296E-01 BI210M
   305.47        2. 459.50   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.313E-01 BI210M
   308.78        6. 117.52   1.09  2.391E-02   308.44  31.750    PBC<MDA Ir192 
   312.43        4. 187.86   1.09  2.372E-02   312.01  36.000    PBC<MDA PA233 
   320.05        5. 161.36   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   337.79       42.  25.28   0.39  2.241E-02   338.32  12.010  8.739E+00 AC228 
   351.86       63.  17.26   0.81  2.179E-02   351.93  37.600  4.276E+00 PB214 
   364.52        3. 201.34   1.15  2.126E-02   364.48  81.700    PBC<MDA I131  
   392.15        5. 147.74   1.17  2.020E-02   391.69  64.000    PBC<MDA SN113 
   426.99        4. 132.31   1.21  1.896E-02   427.88  29.600    PBC<MDA SB125 
   462.82        4. 159.12   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   477.37        3. 199.82   1.25  1.754E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  8.564E-01 BE7   
   477.52        4. 134.40   1.25  1.751E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.173E+00 BE7   
   511.26       23.  37.96   1.29  1.666E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  3.838E+00 RH106 
   569.22        2. 307.45   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.084E-01 PA234 
                                               569.70  97.740  6.784E-02 BI207 
   569.55        1. 483.08   1.34  1.540E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.377E-01 PA234 
                                               569.70  97.740  4.513E-02 BI207 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   583.24       49.  15.04   1.82  1.514E-02   583.02  84.500  2.125E+00 TL208 
   609.28       74.  13.76   0.79  1.466E-02   609.31  46.090  6.102E+00 BI214 
                                               610.30   5.750  4.897E+01 RU103 
   609.28       63.  16.04   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.129E+01 RU103 
                                               610.30   5.750  4.129E+01 RU103 
   617.90        3. 148.89   1.38  1.451E-02   618.06  99.100    PBC<MDA PM144 
   657.69        1. 927.11   1.42  1.386E-02   657.76  94.640    PBC<MDA AG110M
   703.05        4. 172.55   1.46  1.319E-02   702.63  97.900    PBC<MDA NB94  
   718.87        1. 520.96   1.48  1.292E-02   722.94  90.840    PBC<MDA AG108M
   727.21        7.  89.57   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   746.87        1. 947.02   1.50  1.260E-02   747.16  34.000    PBC<MDA pm146 
   766.24        2. 246.68   1.52  1.237E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   766.30        3. 155.33   1.52  1.237E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   799.55        1. 437.82   1.55  1.195E-02   801.95   8.690    PBC<MDA CS134 
   860.57        4. 137.61   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   911.21       16.  46.72   1.64  1.086E-02   911.07  29.000    PBC<MDA AC228 
   964.82        1. 946.59   1.69  1.040E-02   964.11  14.605    PBC<MDA EU152 
  1000.50       -1. 145.22   1.72  1.011E-02  1001.00   0.837    PBC<MDA PA234M
  1005.09        2. 237.89   1.72  1.008E-02  1004.77  18.010    PBC<MDA EU154 
  1037.19        2. 276.00   1.75  9.831E-03  1037.84  14.130    PBC<MDA Co56  
  1120.27       14.  38.64   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.67       10.  67.13   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.860E-01 Sc46  
                                              1121.30  34.900  1.680E+00 Ta182 
  1121.29        8.  85.55   1.82  9.265E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.390E+00 Ta182 
  1174.34        3. 179.18   1.86  8.948E-03  1173.24  99.900    PBC<MDA CO60  
  1189.10        2. 173.71   1.87  8.856E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.70        7.  96.36   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1333.52        4. 107.55   1.99  8.108E-03  1332.50  99.980    PBC<MDA CO60  
  1384.32        2. 154.89   2.03  7.871E-03  1384.30  24.290    PBC<MDA AG110M
  1408.24        0. 980.63   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.74      226.   6.65   0.90  7.547E-03  1460.83  10.670  1.526E+02 K40   
  1596.29        2. 146.60   2.18  7.039E-03  1596.21  95.400    PBC<MDA La140 
  1764.47        2.  63.16   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   652.95   163.35        30.        14. 3.747E+02   63.01   0.396  -      s 
   742.65   185.78        30.        58. 1.702E+03   21.85   0.767  -        
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.71    46.49        80.        -4.    -0.002    38.46   0.827s
 TH-227    198.38    49.66        36.        14.     0.008    67.32   0.831s
 AM-241    237.48    59.44        98.       -15.    -0.009    93.94   0.841s
 TH-234    252.56    63.21       107.        10.     0.006    33.43   0.845s
 Np-237    346.78    86.78        85.        30.     0.017    47.36   0.868s
 EU-155    346.70    86.76        85.        30.     0.016    47.58   0.868s
 Cd-109    352.85    88.30       130.       -22.    -0.012    75.50   0.870s
 TH-234    370.09    92.61       137.        16.     0.009    25.65   0.875s
 AC-228    370.85    92.80        79.        62.     0.034    24.07   0.875s
 Gd-153    389.35    97.42        61.        -6.    -0.003   194.75   0.880s
 Np-239    397.63    99.49        47.         2.     0.001   450.96   0.882s
 Np-239    413.46   103.45        73.        -6.    -0.003   198.57   0.886s
 EU-155    420.83   105.30        60.        19.     0.010    63.22   0.888s
 Np-239    424.49   106.21        60.        21.     0.012    56.59   0.889s
 EU-152    481.85   120.56        56.       -10.    -0.006   106.02   0.904s
 CO-57     487.47   121.96        68.        -3.    -0.001   449.64   0.905s
 EU-154    494.20   123.65        66.        16.     0.009    75.93   0.906s
 PA-234    521.28   130.42        52.        14.     0.008    79.76   0.914s
 CE-144    535.00   133.85        85.        -8.    -0.004   173.99   0.916s
 HF-181    543.48   135.97        50.         5.     0.003   221.18   0.919s
 CO-57     542.87   135.82        48.         4.     0.002   225.37   0.919s
 Tc-99m    560.57   140.24        46.        11.     0.006    92.48   0.923s
 U-235     573.83   143.56        62.         4.     0.002   315.81   0.927s
 CE-141    578.03   144.61        66.        -5.    -0.003   253.74   0.929s
 Ba-140    654.57   163.75        56.        -4.    -0.002   294.09   0.946s
 U-235     653.05   163.37        44.        11.     0.006    88.83   0.947s
 CE-139    662.65   165.77        54.         4.     0.002   287.82   0.949s
 TH-229    774.30   193.70        40.         5.     0.003   179.16   0.977s
 U-235     821.96   205.61        38.        14.     0.008    68.90   0.989s
 TH-229    846.02   211.63        64.        -8.    -0.004   147.49   0.994s
 TH-227    934.83   233.84        22.         2.     0.001   419.83   1.019s
 PB-212    953.45   238.50        41.       115.     0.064    11.52   1.004 
 PB-214    966.41   241.74        36.        54.     0.030    24.38   0.961s
 EU-152    976.98   244.38        59.        -8.    -0.004   143.46   1.028s
 Cd-113m  1055.45   264.01        35.        -5.    -0.003   163.43   1.047s
 BI-210M  1063.17   265.94        29.        -1.     0.000   889.44   1.049s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.56   277.29        29.         5.     0.003   148.39   1.060 
 Hg-203   1109.20   277.45        27.         2.     0.001   316.76   1.062 
 I-131    1135.82   284.10        26.         6.     0.003   120.86   1.067s
 PB-214   1179.75   295.09        31.        41.     0.023    21.31   1.078D
 Ir-192   1183.19   295.95        69.         2.     0.001   755.88   1.079D
 PB-212   1199.52   300.03        24.        11.     0.006    69.71   1.083 
 PA-231   1199.53   300.04        24.        11.     0.006    69.72   1.083s
 PA-233   1199.57   300.05        24.        11.     0.006    69.82   1.083s
 BA-133   1213.41   303.51        33.        -3.    -0.002   267.92   1.086s
 Ba-140   1221.25   305.47        26.         2.     0.001   459.50   1.087s
 BI-210M  1219.87   305.12        26.         2.     0.001   464.28   1.088s
 Ir-192   1234.49   308.78        24.         6.     0.003   117.52   1.091 
 PA-233   1249.07   312.43        22.         4.     0.002   187.86   1.094s
 Ir-192   1265.88   316.63        25.        -4.    -0.002   199.20   1.099s
 CR-51    1279.55   320.05        30.         5.     0.003   161.36   1.102s
 AC-228   1350.50   337.79        17.        42.     0.024    25.28   0.385s
 Cs-136   1364.83   341.37        44.        -1.    -0.001   676.89   1.122s
 HF-181   1384.39   346.26        39.        -7.    -0.004   130.60   1.127s
 PB-214   1406.76   351.86        33.        63.     0.035    17.26   0.806s
 BA-133   1420.94   355.40        41.        -4.    -0.002   249.03   1.137s
 I-131    1457.39   364.52        22.         3.     0.002   201.34   1.146s
 BA-133   1534.87   383.89        32.        -3.    -0.002   252.42   1.164s
 SN-113   1567.90   392.15        22.         5.     0.003   147.74   1.172s
 SB-125   1707.22   426.99        14.         4.     0.002   132.31   1.207s
 SB-125   1850.54   462.82        20.         4.     0.002   159.12   1.240s
 PM-144   1908.70   477.37        15.         3.     0.002   199.82   1.253s
 BE-7     1909.32   477.52        12.         4.     0.002   134.40   1.254 
 HF-181   1924.63   481.35        16.        -4.    -0.002   141.70   1.258s
 RU-103   1984.91   496.42        23.        -5.    -0.003   157.80   1.272s
 RH-106   2044.27   511.26        27.        23.     0.013    37.96   1.286s
 Nd-147   2121.14   530.48        20.        -4.    -0.002   166.48   1.304s
 Ba-140   2148.20   537.25        24.        -5.    -0.003   155.57   1.310s
 PA-234   2276.08   569.22        15.         2.     0.001   307.45   1.340s
 BI-207   2277.38   569.55        17.         1.     0.001   483.08   1.340s
 TL-208   2332.14   583.24        10.        49.     0.027    15.04   1.818s
 SB-125   2401.20   600.51        24.        -2.    -0.001   292.04   1.369s
 BI-214   2436.29   609.28        19.        74.     0.041    13.76   0.786s
 RU-103   2436.30   609.28        19.        63.     0.035    16.04   1.377s
 AG-108M  2453.25   613.52        24.        -4.    -0.002   199.24   1.381s
 PM-144   2470.77   617.90        11.         3.     0.002   148.89   1.385s
 RH-106   2486.64   621.87        21.        -3.    -0.002   200.67   1.388s
 I-131    2544.85   636.42        19.        -3.    -0.001   249.25   1.402s
 AG-110M  2629.91   657.69        20.         1.     0.000   927.11   1.421s
 CS-137   2650.56   662.85        20.        -5.    -0.003   146.98   1.424s
 PM-144   2783.88   696.18        26.        -6.    -0.003   134.84   1.456s
 NB-94    2811.36   703.05        21.         4.     0.002   172.55   1.461s
 SB-124   2900.12   725.24        21.        -4.    -0.002   155.72   1.479s
 AG-108M  2874.64   718.87         7.         1.     0.000   520.96   1.480s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   2891.72   723.14        19.        -2.    -0.001   306.01   1.480s
 ZR-95    2899.87   725.18        25.        -3.    -0.002   210.90   1.481s
 BI-212   2907.98   727.21        15.         7.     0.004    89.57   1.483s
 pm-146   2986.65   746.87        13.         1.     0.000   947.02   1.501s
 AG-110M  3049.30   762.54        12.        -1.     0.000   693.33   1.516s
 NB-95    3064.11   766.24        15.         2.     0.001   246.68   1.518s
 PA-234M  3064.35   766.30        12.         3.     0.002   155.33   1.518s
 CS-134   3178.29   794.78        19.        -3.    -0.002   223.23   1.544s
 CS-134   3197.34   799.55        18.         1.     0.001   437.82   1.550s
 CO-58    3233.36   808.55        17.        -3.    -0.001   230.18   1.557s
 La-140   3261.42   815.57        18.        -2.    -0.001   394.93   1.562s
 Cs-136   3276.19   819.26        15.        -2.    -0.001   323.65   1.564s
 MN-54    3338.82   834.91        23.        -5.    -0.003   145.22   1.578s
 Co-56    3373.01   843.46         9.        -2.    -0.001   232.85   1.589s
 TL-208   3441.47   860.57        12.         4.     0.002   137.61   1.601s
 NB-94    3487.41   872.06        20.        -4.    -0.002   165.07   1.610s
 EU-154   3487.05   871.97        18.        -4.    -0.002   160.63   1.612s
 AG-110M  3536.19   884.25        20.        -3.    -0.001   245.25   1.622s
 y-88     3591.47   898.07        21.        -2.    -0.001   368.43   1.633s
 AC-228   3644.02   911.21        20.        16.     0.009    46.72   1.644s
 AG-110M  3757.77   939.64         8.        -1.     0.000   731.01   1.667s
 EU-152   3858.50   964.82        19.         1.     0.000   946.59   1.690s
 EU-154   3986.63   996.85        21.        -4.    -0.002   165.03   1.717s
 PA-234M  4001.26  1000.50        19.        -1.    -0.001   145.22   1.721s
 EU-154   4019.60  1005.09        14.         2.     0.001   237.89   1.724s
 Co-56    4148.02  1037.19        10.         2.     0.001   276.00   1.751s
 BI-207   4256.15  1064.21        17.        -3.    -0.001   228.22   1.773s
 Ga-68    4309.27  1077.49        15.        -2.    -0.001   240.02   1.784s
 FE-59    4394.63  1098.83        13.        -1.    -0.001   360.25   1.802s
 ZN-65    4471.30  1117.99        24.        -6.    -0.003   126.72   1.815s
 BI-214   4480.49  1120.29        11.        14.     0.008    38.64   1.819D
 Sc-46    4482.03  1120.67        17.        10.     0.005    67.13   1.819s
 Ta-182   4484.54  1121.30        20.         8.     0.004    85.55   1.820D
 CO-60    4696.77  1174.34        15.         3.     0.002   179.18   1.862s
 Ta-182   4755.82  1189.10         8.         2.     0.001   173.71   1.874s
 Ta-182   4885.91  1221.61        26.        -6.    -0.003   136.50   1.900s
 Co-56    4954.27  1238.70        19.         7.     0.004    96.36   1.914s
 NA-22    5097.90  1274.59        20.        -2.    -0.001   318.53   1.942s
 EU-154   5097.97  1274.61        20.        -2.    -0.001   317.86   1.942s
 CO-60    5333.70  1333.52         7.         4.     0.002   107.55   1.987s
 AG-110M  5536.96  1384.32         4.         2.     0.001   154.89   2.027s
 EU-152   5632.69  1408.24        10.         0.     0.000   980.63   2.045s
 K-40     5842.80  1460.74         5.       221.     0.123     6.65   0.904s
 La-140   6385.24  1596.29         5.         2.     0.001   146.60   2.183s
 BI-214   7058.37  1764.47        10.         2.     0.001    63.16   2.301s
 Co-56    7087.51  1771.75         9.        -2.    -0.001   213.00   2.305s
 y-88     7368.15  1841.86         3.        -1.     0.000   487.34   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.1727E+00                                      5.31E+01             
                           477.60 1.173E+00 ?(  5.627E+00 1.34E+02 1.05E+01 G  
 
NA-22    C  -1.3473E-01                                      9.50E+02             
                          1274.53-1.347E-01 ?(  1.559E+00 3.19E+02 9.99E+01 G  
 
K-40     N   1.5258E+02                                      4.66E+11             
                          1460.83 1.526E+02  (P 8.953E+00 6.65E+00 1.07E+01 G  
 
Sc-46    F   2.9279E-01                                      8.38E+01             
                           889.28-4.253E-04 %(  1.147E+00 7.21E+04 1.00E+02 G  
                          1120.55 5.860E-01 &(  1.302E+00 6.71E+01 1.00E+02 G  
 
CR-51    F   1.1891E+00                                      2.77E+01             
                           320.08 1.189E+00 &(  6.723E+00 1.61E+02 9.94E+00 G  
 
MN-54    C  -2.3366E-01                                      3.12E+02             
                           834.85-2.337E-01 ?(  1.192E+00 1.45E+02 1.00E+02 G  
 
FE-59    F  -1.5116E-01                                      4.45E+01             
                          1099.25-1.512E-01 ?(  2.029E+00 3.60E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   1.141E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   2.4940E-01                                      7.73E+01             
                           846.77-9.376E-02 ?(  8.155E-01 2.33E+02 9.99E+01 G  
                          1238.28 6.769E-01 ?(  2.240E+00 9.64E+01 6.61E+01 G  
                          1037.84 6.777E-01 ?(  7.004E+00 2.76E+02 1.41E+01 G  
                          1771.35-1.180E+00 +   9.339E+00 2.13E+02 1.55E+01  A 
 
CO-57    C   2.7375E-02                                      2.72E+02             
                           122.06-4.060E-02 &(  6.379E-01 4.50E+02 8.56E+01 G  
                           136.47 5.722E-01 ?(  4.503E+00 2.25E+02 1.07E+01 G  
 
CO-58    C  -1.2419E-01                                      7.09E+01             
                           810.78-1.242E-01 ?(  1.035E+00 2.30E+02 9.95E+01 G  
 
CO-60    F   2.3173E-01                                      1.93E+03             
                          1332.50 2.621E-01 ?(  1.003E+00 1.08E+02 1.00E+02 G  
                          1173.24 2.014E-01 ?(  1.299E+00 1.79E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -6.8157E-01                                      2.44E+02             
                          1115.55-6.816E-01 ?(  3.008E+00 1.27E+02 5.06E+01 G  
 
NB-94    I   1.7082E-01                                      7.41E+06             
                           702.63 1.708E-01 &(  1.046E+00 1.73E+02 9.79E+01 G  
                           871.10-2.009E-01 +   1.177E+00 1.65E+02 9.99E+01 G  
 
ZR-95    I  -2.4943E-02                                      6.40E+01             
                           756.73-2.494E-02 %(  1.616E+00 1.71E+03 5.45E+01 G  
                           724.20-3.367E-01 +   2.527E+00 2.11E+02 4.42E+01 G  
 
NB-95    I   1.0358E-01                                      6.40E+01             
                           765.79 1.036E-01 ?(  9.332E-01 2.47E+02 9.98E+01 G  
 
RU-103   I  -1.6221E-01                                      3.93E+01             
                           497.05-1.622E-01 ?(  9.024E-01 1.58E+02 9.09E+01 G  
                           610.30 4.129E+01 ?   1.523E+01 1.60E+01 5.75E+00 GA 
 
RH-106   I  -1.2994E+00                                      3.74E+02             
                           621.92-1.299E+00 ?(  9.318E+00 2.01E+02 9.93E+00 G  
                          1050.36 0.000E+00 +   8.867E+01 1.00E+03 1.56E+00 G  
                           511.86 3.838E+00 ?   4.464E+00 3.80E+01 2.00E+01 GA 
 
AG-108M  C   1.7224E-02                                      1.53E+05             
                           433.94 0.000E+00 ?(  9.246E-01 1.00E+03 9.05E+01 G  
                           722.94 3.438E-02 ?(  7.033E-01 5.21E+02 9.08E+01 G  
                           614.28-1.526E-01 +   1.081E+00 1.99E+02 8.98E+01 G  
 
AG-110M  F   9.4657E-03                                      2.50E+02             
                           884.68-1.842E-01 ?(  1.629E+00 2.45E+02 7.27E+01 G  
                           657.76 2.935E-02 +   1.004E+00 9.27E+02 9.46E+01 G  
                           937.49-8.365E-02 +   2.393E+00 7.31E+02 3.44E+01 G  
                          1384.30 5.891E-01 ?(  3.467E+00 1.55E+02 2.43E+01 G  
                           763.94-1.445E-01 +   3.799E+00 6.93E+02 2.23E+01 G  
 
SN-113   F   2.0523E-01                                      1.15E+02             
                           391.69 2.052E-01 ?(  1.066E+00 1.48E+02 6.40E+01 G  
 
SB-125   I   6.3081E-01                                      1.01E+03             
                           427.88 4.197E-01 ?(  1.970E+00 1.32E+02 2.96E+01 G  
                           600.50-5.054E-01 +   5.313E+00 2.92E+02 1.79E+01 G  
                           635.89 4.456E-02 %   7.504E+00 4.48E+03 1.13E+01 G  
                           463.37 1.228E+00 ?(  6.925E+00 1.59E+02 1.05E+01 G  
 
I-131    I   2.5813E-01                                      8.02E+00             
                           364.48 1.090E-01 ?(  7.832E-01 2.01E+02 8.17E+01 G  
                           284.30 2.242E+00 ?(  9.398E+00 1.21E+02 6.14E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           636.97-1.380E+00 +   1.245E+01 2.49E+02 7.17E+00 G  
 
Gd-153   F  -2.5811E-01                                      2.42E+02             
                            97.50-2.581E-01 ?(  1.739E+00 1.95E+02 3.00E+01 G  
                           103.20 0.000E+00 &   2.968E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C  -4.8813E+00                                      4.71E-02             
                          1077.40-4.881E+00 ?(  4.276E+01 2.40E+02 3.30E+00 G  
 
Tc-99m   I   1.7732E-01                                      2.51E-01             
                           140.51 1.773E-01 &(  5.545E-01 9.25E+01 8.93E+01 G  
 
BA-133   F  -1.5313E-01                                      3.85E+03             
                           356.00-1.531E-01 ?(  1.341E+00 2.49E+02 6.20E+01 G  
                           302.85-3.886E-01 &   3.692E+00 2.68E+02 1.83E+01 G  
                           383.84-9.794E-01 +   8.768E+00 2.52E+02 8.94E+00 GA 
                            80.99-5.201E-02 &   2.170E+00 1.20E+03 3.41E+01 GA 
 
CS-134   I   6.0238E-02                                      7.54E+02             
                           604.71-1.013E-03 &(  6.722E-01 1.70E+04 9.76E+01 G  
                           795.87-1.565E-01 +   1.257E+00 2.23E+02 8.55E+01 G  
                           569.32 0.000E+00 &   6.311E+00 1.00E+03 1.54E+01 G  
                           801.95 7.483E-01 &(  1.204E+01 4.38E+02 8.69E+00 G  
                           563.24 0.000E+00 -   7.128E+00 1.00E+03 8.35E+00 G  
 
CS-137   I  -2.1682E-01                                      1.10E+04             
                           661.66-2.168E-01 ?(  1.124E+00 1.47E+02 8.52E+01 G  
 
CE-139   F   6.9516E-02                                      1.38E+02             
                           165.85 6.952E-02 ?(  6.999E-01 2.88E+02 7.99E+01 G  
 
Ba-140   I  -4.3265E-01                                      1.28E+01             
                           537.26-6.595E-01 ?(  3.611E+00 1.56E+02 2.44E+01 G  
                           162.66-8.974E-01 +   9.224E+00 2.94E+02 6.22E+00 G  
                           304.85 8.572E-01 ?(  1.424E+01 4.59E+02 4.29E+00 G  
 
La-140   I   2.0402E-01                                      1.28E+01             
                          1596.21 2.040E-01 ?(  1.112E+00 1.47E+02 9.54E+01 G  
                           487.02-3.586E-02 %   1.539E+00 1.15E+03 4.55E+01 G  
                           328.76 3.202E-02 &   3.322E+00 2.85E+03 2.03E+01 G  
                           815.77-3.111E-01 +   4.511E+00 3.95E+02 2.33E+01 G  
 
CE-141   I  -1.3548E-01                                      3.25E+01             
                           145.44-1.355E-01 ?(  1.193E+00 2.54E+02 4.82E+01 G  
 
CE-144   I  -9.4228E-01                                      2.85E+02             
                           133.54-9.423E-01 ?(  5.618E+00 1.74E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C  -1.0224E-01                                      3.63E+02             
                           696.54-2.365E-01 ?(  1.112E+00 1.35E+02 9.90E+01 G  
                           618.06 1.298E-01 +   6.971E-01 1.49E+02 9.91E+01 G  
                           476.81 2.143E-01 ?(  1.552E+00 2.00E+02 4.20E+01 G  
 
EU-152   F   6.4618E-02                                      4.94E+03             
                           344.29 0.000E+00 &(  3.139E+00 1.00E+03 2.65E+01 G  
                          1112.07-1.429E-01 %   7.741E+00 1.40E+03 1.36E+01 G  
                           121.78-4.836E-01 &   1.742E+00 1.06E+02 2.86E+01 G  
                           778.92 0.000E+00 ?(  2.590E+00 1.00E+03 1.29E+01 G  
                           964.11 2.391E-01 ?(  8.386E+00 9.47E+02 1.46E+01 G  
                           244.69-2.047E+00 +   1.008E+01 1.43E+02 7.58E+00 G  
                          1408.00 1.585E-01 ?   5.988E+00 9.81E+02 2.10E+01 GA 
 
EU-154   I  -1.5879E+00                                      3.14E+03             
                           873.23-1.588E+00 ?(  9.074E+00 1.61E+02 1.23E+01 G  
                           123.10 5.223E-01 &   1.322E+00 7.59E+01 4.08E+01 G  
                          1274.54-3.835E-01 +   4.428E+00 3.18E+02 3.52E+01 G  
                           723.36-4.436E-01 +   4.934E+00 3.06E+02 2.02E+01 G  
                          1004.77 7.011E-01 &   6.109E+00 2.38E+02 1.80E+01 G  
                           996.33-2.119E+00 +   1.239E+01 1.65E+02 1.06E+01 G  
 
EU-155   I   1.2704E+00                                      1.81E+03             
                           105.31 1.159E+00 @(  2.414E+00 6.32E+01 2.12E+01 G  
                            86.54 1.348E+00  (  2.072E+00 4.76E+01 3.07E+01 G  
 
HF-181   F  -8.4728E-02                                      4.24E+01             
                           482.00-1.698E-01 ?(  8.526E-01 1.42E+02 8.05E+01 G  
                           133.02 6.425E-04 &   1.395E+00 6.19E+04 4.33E+01 G  
                           345.83-1.185E+00 +   5.335E+00 1.31E+02 1.51E+01 G  
                           136.30 1.085E+00 ?(  8.370E+00 2.21E+02 5.85E+00 G  
 
Ta-182   F   1.2510E+00                                      1.14E+02             
                          1121.30 1.390E+00  (  4.038E+00 8.55E+01 3.49E+01 G  
                          1221.41-1.310E+00 -   6.243E+00 1.36E+02 2.70E+01 G  
                          1189.05 9.512E-01 ?(  6.114E+00 1.74E+02 1.62E+01 G  
 
Hg-203   F   6.2649E-02                                      4.66E+01             
                           279.20 6.265E-02 ?(  7.120E-01 3.17E+02 8.15E+01 G  
 
TL-208   N   2.1055E+00                                      6.98E+02             
                           583.02 2.125E+00  (P 7.587E-01 1.50E+01 8.45E+01 G  
                           277.28 1.839E+00  (  9.529E+00 1.48E+02 6.31E+00 G  
                           860.56 1.504E+00 -   7.397E+00 1.38E+02 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C   7.1835E-02                                      2.02E+03             
                           747.16 7.183E-02 ?(  2.570E+00 9.47E+02 3.40E+01 G  
                           735.72-7.942E-02 &   4.271E+00 1.44E+03 2.25E+01 G  
                           453.88 0.000E+00 &   9.634E-01 1.00E+03 6.50E+01 G  
 
y-88     F  -9.6249E-02                                      1.07E+02             
                           898.04-9.625E-02 ?(  1.290E+00 3.68E+02 9.37E+01 G  
                          1836.06-4.461E-02 +   9.266E-01 4.87E+02 9.92E+01 G  
 
Cd-113m     -1.8528E+03                                      5.33E+03             
                           263.70-1.853E+03 ?(  1.056E+04 1.63E+02 6.00E-03   K
 
Cd-109   F  -8.1158E+00                                      4.53E+02             
                            88.04-8.116E+00 ?(  2.037E+01 7.55E+01 3.79E+00 G  
 
PB-210   N  -2.4557E+00                                      8.14E+03             
                            46.54-2.456E+00 *(P 2.897E+01 3.85E+01 4.25E+00 G  
 
PB-212   N   5.1551E+00                                      6.98E+02             
                           238.63 5.155E+00  (P 1.465E+00 1.15E+01 4.33E+01 G  
                           300.03 7.707E+00 +   1.786E+01 6.97E+01 3.28E+00 GA 
 
PB-214   N   4.4505E+00                                      5.84E+05             
                           351.93 4.276E+00  (P 1.997E+00 1.73E+01 3.76E+01 G  
                           295.09 4.790E+00  (P 3.343E+00 2.13E+01 1.93E+01 G  
                           242.00 1.418E+01 + P 8.137E+00 2.44E+01 7.43E+00 GA 
 
BI-207   C   4.5128E-02                                      1.18E+04             
                           569.70 4.513E-02 &(  8.056E-01 4.83E+02 9.77E+01 G  
                          1063.66-2.077E-01 +   1.715E+00 2.28E+02 7.45E+01 G  
 
BI-212   N   3.8955E+00                                      6.98E+02             
                           727.17 3.895E+00 ?(  1.194E+01 8.96E+01 7.55E+00 G  
                           785.42 0.000E+00 -   7.574E+01 1.00E+03 1.28E+00 GA 
 
BI-214   N   5.9917E+00                                      5.84E+05             
                           609.31 6.102E+00  (P 1.883E+00 1.38E+01 4.61E+01 G  
                          1120.29 5.656E+00  (P 7.137E+00 3.86E+01 1.51E+01 G  
                          1764.49 1.319E+00 - P 9.552E+00 6.32E+01 1.54E+01 G  
 
BI-210M  T   2.3524E-02                                      1.10E+09             
                           265.83-3.589E-02 ?(  1.158E+00 8.89E+02 5.00E+01 G  
                           304.90 1.296E-01 ?(  2.177E+00 4.64E+02 2.80E+01 G  
 
RA-224   N   7.9419E-01                                      6.98E+02             
                           240.99 7.942E-01 %(  2.990E+01 1.10E+03 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   4.5462E+00                                      2.10E+03             
                           911.07 2.810E+00 ?(  4.129E+00 4.67E+01 2.90E+01 G  
                           968.97 0.000E+00 -   7.720E+00 1.00E+03 1.75E+01 G  
                           338.32 8.739E+00  (  4.487E+00 2.53E+01 1.20E+01 G  
                            93.35 1.498E+01 &   1.074E+01 2.41E+01 5.56E+00 XA 
 
TH-227   N   1.8221E+00                                      7.95E+03             
                           235.97 2.511E-01 ?(  3.837E+00 4.20E+02 1.23E+01 G  
                            50.14 4.237E+00 ?(  9.448E+00 6.73E+01 8.00E+00 G  
                           256.24 1.474E-01 %   7.781E+00 1.45E+03 7.00E+00 G  
 
TH-229   N   1.9819E+00                                      2.68E+06             
                           193.51 1.982E+00 ?(  1.238E+01 1.79E+02 4.40E+00 G  
                           210.85-4.723E+00 +   2.389E+01 1.47E+02 2.99E+00 G  
 
TH-234   N   4.3345E+00                                      1.63E+12             
                            63.29 4.872E+00  (P 2.393E+01 3.34E+01 3.81E+00 G  
                            92.59 3.968E+00 *(P 1.391E+01 2.57E+01 5.58E+00 G  
 
PA-231   N   4.7838E+00                                      1.20E+07             
                           302.65 9.320E-02 %(  2.269E+01 6.69E+03 2.88E+00 G  
                           300.07 1.028E+01 ?(  2.382E+01 6.97E+01 2.46E+00 G  
 
PA-233   C   8.0065E-01                                      7.82E+08             
                           312.01 2.369E-01 ?(  1.585E+00 1.88E+02 3.60E+01 G  
                           300.18 4.074E+00 ?(  9.457E+00 6.98E+01 6.20E+00 G  
 
PA-234   N   9.5563E-01                                      1.63E+12             
                           131.29 1.023E+00 ?(  2.731E+00 7.98E+01 1.80E+01 G  
                           946.02 0.000E+00 -   9.107E+00 1.00E+03 1.34E+01 G  
                           569.47 8.084E-01 &(  9.142E+00 3.07E+02 8.20E+00 G  
                           883.24 5.110E-02 %   1.130E+01 5.88E+03 9.60E+00 G  
                           880.53 1.294E-01 %   1.709E+01 3.49E+03 6.00E+00 GA 
 
PA-234M  N   4.9896E+00                                      1.63E+12             
                          1001.00-9.466E+00 &(P 1.527E+02 1.45E+02 8.37E-01 G  
                           766.41 4.614E+01 ?(P 2.891E+02 1.55E+02 2.94E-01 G  
 
U-235    N   2.2116E+00                                      2.57E+11             
                           143.79 4.604E-01 &(  5.072E+00 3.16E+02 1.10E+01 G  
                           205.33 4.837E+00  (  1.106E+01 6.89E+01 5.01E+00 G  
                           163.38 3.400E+00 ?(  1.019E+01 8.88E+01 5.08E+00 G  
 
AM-241   T  -8.3088E-01                                      1.58E+05             
                            59.54-8.309E-01 ?(  2.621E+00 9.39E+01 3.59E+01 G  

Page 533 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   3.1742E+00                                      2.14E+06             
                            86.49 3.174E+00  (  4.857E+00 4.74E+01 1.31E+01 G  
 
Ir-192   F   6.3096E-02                                      7.40E+01             
                           316.49-1.006E-01 ?(  7.109E-01 1.99E+02 8.70E+01 G  
                           468.06 0.000E+00 +   2.048E+00 1.00E+03 5.18E+01 G  
                           308.44 4.603E-01  (  1.875E+00 1.18E+02 3.18E+01 G  
                           295.95 1.173E-01  (  3.109E+00 7.56E+02 3.02E+01 G  
 
Cs-136   F  -8.1347E-02                                      1.30E+01             
                           818.50-8.135E-02 ?(  9.711E-01 3.24E+02 1.00E+02 G  
                          1048.07-2.467E-03 %   1.383E+00 1.47E+04 8.00E+01 G  
                           340.57-7.443E-02 +   1.791E+00 6.77E+02 4.69E+01 G  
 
Np-239   T   1.2136E+00                                      2.36E+00             
                           103.70-3.420E-01 &   2.341E+00 1.99E+02 2.40E+01 X  
                           106.13 1.214E+00 @(  2.244E+00 5.66E+01 2.27E+01 G  
                            99.50 1.919E-01 &   3.060E+00 4.51E+02 1.50E+01 X  
 
Nd-147      -1.0480E+00                                      1.11E+01             
                           531.00-1.048E+00 ?(  6.196E+00 1.66E+02 1.30E+01 G  
                            91.10 0.000E+00 +   3.071E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.49        80.        -4.    -0.002    38.46  -2.456E+00  P
 TH-227      49.66        36.        14.     0.008    67.32   4.237E+00   
 AM-241      59.44        98.       -15.    -0.009    93.94  -8.309E-01   
 TH-234      63.21       107.        10.     0.006    33.43   4.872E+00  P
 Np-237      86.78        85.        30.     0.017    47.36   3.174E+00   
 EU-155      86.76        85.        30.     0.016    47.58   1.348E+00   
 Cd-109      88.30       130.       -22.    -0.012    75.50  -8.116E+00   
 TH-234      92.61       137.        16.     0.009    25.65   3.968E+00  P
 Gd-153      97.42        61.        -6.    -0.003   194.75  -2.581E-01   
 Np-239      99.49        47.         2.     0.001   450.96   1.919E-01   
 Np-239     103.45        73.        -6.    -0.003   198.57  -3.420E-01   
 EU-155     105.30        60.        19.     0.010    63.22   1.159E+00   
 Np-239     106.21        60.        21.     0.012    56.59   1.214E+00   
 EU-152     120.56        56.       -10.    -0.006   106.02  -4.836E-01   
 CO-57      121.96        68.        -3.    -0.001   449.64  -4.060E-02   
 EU-154     123.65        66.        16.     0.009    75.93   5.223E-01   
 PA-234     130.42        52.        14.     0.008    79.76   1.023E+00   
 CE-144     133.85        85.        -8.    -0.004   173.99  -9.423E-01   
 HF-181     135.97        50.         5.     0.003   221.18   1.085E+00   
 CO-57      135.82        48.         4.     0.002   225.37   5.722E-01   
 Tc-99m     140.24        46.        11.     0.006    92.48   1.773E-01   
 U-235      143.56        62.         4.     0.002   315.81   4.604E-01   
 CE-141     144.61        66.        -5.    -0.003   253.74  -1.355E-01   
 Ba-140     163.75        56.        -4.    -0.002   294.09  -8.974E-01   
 U-235      163.37        44.        11.     0.006    88.83   3.400E+00   
 CE-139     165.77        54.         4.     0.002   287.82   6.952E-02   
 TH-229     193.70        40.         5.     0.003   179.16   1.982E+00   
 U-235      205.61        38.        14.     0.008    68.90   4.837E+00   
 TH-229     211.63        64.        -8.    -0.004   147.49  -4.723E+00   
 TH-227     233.84        22.         2.     0.001   419.83   2.511E-01   
 EU-152     244.38        59.        -8.    -0.004   143.46  -2.047E+00   
 Cd-113m    264.01        35.        -5.    -0.003   163.43  -1.853E+03   
 BI-210M    265.94        29.        -1.     0.000   889.44  -3.589E-02   
 Hg-203     277.45        27.         2.     0.001   316.76   6.265E-02   
 I-131      284.10        26.         6.     0.003   120.86   2.242E+00   
 PA-231     300.04        24.        11.     0.006    69.72   1.028E+01   
 PA-233     300.05        24.        11.     0.006    69.82   4.074E+00   
 BA-133     303.51        33.        -3.    -0.002   267.92  -3.886E-01   
 Ba-140     305.47        26.         2.     0.001   459.50   8.572E-01   
 BI-210M    305.12        26.         2.     0.001   464.28   1.296E-01   
 PA-233     312.43        22.         4.     0.002   187.86   2.369E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CR-51      320.05        30.         5.     0.003   161.36   1.189E+00   
 Cs-136     341.37        44.        -1.    -0.001   676.89  -7.443E-02   
 HF-181     346.26        39.        -7.    -0.004   130.60  -1.185E+00   
 BA-133     355.40        41.        -4.    -0.002   249.03  -1.531E-01   
 I-131      364.52        22.         3.     0.002   201.34   1.090E-01   
 BA-133     383.89        32.        -3.    -0.002   252.42  -9.794E-01   
 SN-113     392.15        22.         5.     0.003   147.74   2.052E-01   
 SB-125     426.99        14.         4.     0.002   132.31   4.197E-01   
 SB-125     462.82        20.         4.     0.002   159.12   1.228E+00   
 PM-144     477.37        15.         3.     0.002   199.82   2.143E-01   
 BE-7       477.52        12.         4.     0.002   134.40   1.173E+00   
 HF-181     481.35        16.        -4.    -0.002   141.70  -1.698E-01   
 RU-103     496.42        23.        -5.    -0.003   157.80  -1.622E-01   
 RH-106     511.26        27.        23.     0.013    37.96   3.838E+00   
 Nd-147     530.48        20.        -4.    -0.002   166.48  -1.048E+00   
 Ba-140     537.25        24.        -5.    -0.003   155.57  -6.595E-01   
 PA-234     569.22        15.         2.     0.001   307.45   8.084E-01   
 BI-207     569.55        17.         1.     0.001   483.08   4.513E-02   
 SB-125     600.51        24.        -2.    -0.001   292.04  -5.054E-01   
 RU-103     609.28        19.        63.     0.035    16.04   4.129E+01   
 AG-108M    613.52        24.        -4.    -0.002   199.24  -1.526E-01   
 PM-144     617.90        11.         3.     0.002   148.89   1.298E-01   
 RH-106     621.87        21.        -3.    -0.002   200.67  -1.299E+00   
 I-131      636.42        19.        -3.    -0.001   249.25  -1.380E+00   
 AG-110M    657.69        20.         1.     0.000   927.11   2.935E-02   
 CS-137     662.85        20.        -5.    -0.003   146.98  -2.168E-01   
 PM-144     696.18        26.        -6.    -0.003   134.84  -2.365E-01   
 NB-94      703.05        21.         4.     0.002   172.55   1.708E-01   
 SB-124     725.24        21.        -4.    -0.002   155.72  -1.731E+00   
 AG-108M    718.87         7.         1.     0.000   520.96   3.438E-02   
 EU-154     723.14        19.        -2.    -0.001   306.01  -4.436E-01   
 ZR-95      725.18        25.        -3.    -0.002   210.90  -3.367E-01   
 BI-212     727.21        15.         7.     0.004    89.57   3.895E+00   
 pm-146     746.87        13.         1.     0.000   947.02   7.183E-02   
 AG-110M    762.54        12.        -1.     0.000   693.33  -1.445E-01   
 NB-95      766.24        15.         2.     0.001   246.68   1.036E-01   
 PA-234M    766.30        12.         3.     0.002   155.33   4.614E+01  P
 CS-134     794.78        19.        -3.    -0.002   223.23  -1.565E-01   
 CS-134     799.55        18.         1.     0.001   437.82   7.483E-01   
 CO-58      808.55        17.        -3.    -0.001   230.18  -1.242E-01   
 La-140     815.57        18.        -2.    -0.001   394.93  -3.111E-01   
 Cs-136     819.26        15.        -2.    -0.001   323.65  -8.135E-02   
 MN-54      834.91        23.        -5.    -0.003   145.22  -2.337E-01   
 Co-56      843.46         9.        -2.    -0.001   232.85  -9.376E-02   
 NB-94      872.06        20.        -4.    -0.002   165.07  -2.009E-01   
 EU-154     871.97        18.        -4.    -0.002   160.63  -1.588E+00   
 AG-110M    884.25        20.        -3.    -0.001   245.25  -1.842E-01   
 y-88       898.07        21.        -2.    -0.001   368.43  -9.625E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    939.64         8.        -1.     0.000   731.01  -8.365E-02   
 EU-152     964.82        19.         1.     0.000   946.59   2.391E-01   
 EU-154     996.85        21.        -4.    -0.002   165.03  -2.119E+00   
 PA-234M   1000.50        19.        -1.    -0.001   145.22  -9.466E+00  P
 EU-154    1005.09        14.         2.     0.001   237.89   7.011E-01   
 Co-56     1037.19        10.         2.     0.001   276.00   6.777E-01   
 BI-207    1064.21        17.        -3.    -0.001   228.22  -2.077E-01   
 Ga-68     1077.49        15.        -2.    -0.001   240.02  -4.881E+00   
 FE-59     1098.83        13.        -1.    -0.001   360.25  -1.512E-01   
 ZN-65     1117.99        24.        -6.    -0.003   126.72  -6.816E-01   
 Sc-46     1120.67        17.        10.     0.005    67.13   5.860E-01   
 CO-60     1174.34        15.         3.     0.002   179.18   2.014E-01   
 Co-56     1238.70        19.         7.     0.004    96.36   6.769E-01   
 NA-22     1274.59        20.        -2.    -0.001   318.53  -1.347E-01   
 EU-154    1274.61        20.        -2.    -0.001   317.86  -3.835E-01   
 CO-60     1333.52         7.         4.     0.002   107.55   2.621E-01   
 AG-110M   1384.32         4.         2.     0.001   154.89   5.891E-01   
 EU-152    1408.24        10.         0.     0.000   980.63   1.585E-01   
 La-140    1596.29         5.         2.     0.001   146.60   2.040E-01   
 Co-56     1771.75         9.        -2.    -0.001   213.00  -1.180E+00   
 y-88      1841.86         3.        -1.     0.000   487.34  -4.461E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.1727E+00    1.1727E+00    1.344E+02%                5.63E+00
 NA-22  #A   -1.3473E-01   -1.3473E-01    3.185E+02%                1.56E+00
 K-40         1.5258E+02    1.5258E+02    6.798E+00%                8.95E+00
 Sc-46  #A    2.9279E-01    2.9279E-01    6.713E+01%                1.15E+00
 CR-51  #A    1.1890E+00    1.1891E+00    1.614E+02%                6.72E+00
 MN-54  #A   -2.3366E-01   -2.3366E-01    1.452E+02%                1.19E+00
 FE-59  #A   -1.5116E-01   -1.5116E-01    3.602E+02%                2.03E+00
 Co-56  #A    2.4940E-01    2.4940E-01    9.636E+01%                8.16E-01
 CO-57  #A    2.7375E-02    2.7375E-02    2.254E+02%                6.38E-01
 CO-58  #A   -1.2419E-01   -1.2419E-01    2.302E+02%                1.04E+00
 CO-60  #A    2.3173E-01    2.3173E-01    1.045E+02%                1.00E+00
 ZN-65  #A   -6.8157E-01   -6.8157E-01    1.267E+02%                3.01E+00
 NB-94  #A    1.7082E-01    1.7082E-01    1.726E+02%                1.05E+00
 ZR-95  #A   -2.4943E-02   -2.4943E-02    1.706E+03%                1.62E+00
 NB-95  #A    1.0358E-01    1.0358E-01    2.467E+02%                9.33E-01
 RU-103 #A   -1.6221E-01   -1.6221E-01    1.578E+02%                9.02E-01
 RH-106 #A   -1.2994E+00   -1.2994E+00    2.007E+02%                9.32E+00
 AG-108M#A    1.7224E-02    1.7224E-02    5.210E+02%                9.25E-01
 AG-110M#A    9.4657E-03    9.4657E-03    1.450E+02%                1.63E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 SN-113 #A    2.0523E-01    2.0523E-01    1.477E+02%                1.07E+00
 SB-124 #A    0.0000E+00    0.0000E+00    7.071E+02%                9.16E-01
 SB-125 #A    6.3081E-01    6.3081E-01    1.035E+02%                1.97E+00
 I-131  #A    2.5811E-01    2.5813E-01    1.174E+02%                7.83E-01
 Gd-153 #A   -2.5811E-01   -2.5811E-01    1.947E+02%                1.74E+00
 Ga-68  #A   -4.8350E+00   -4.8813E+00    2.400E+02%                4.28E+01
 Tc-99m #A    1.7701E-01    1.7732E-01    9.248E+01%                5.55E-01
 BA-133 #A   -1.5313E-01   -1.5313E-01    2.490E+02%                1.34E+00
 CS-134 #A    6.0238E-02    6.0238E-02    4.378E+02%                6.72E-01
 CS-137 #A   -2.1682E-01   -2.1682E-01    1.470E+02%                1.12E+00
 CE-139 #A    6.9516E-02    6.9516E-02    2.878E+02%                7.00E-01
 Ba-140 #A   -4.3263E-01   -4.3265E-01    1.556E+02%                3.61E+00
 La-140 #A    2.0401E-01    2.0402E-01    1.466E+02%                1.11E+00
 CE-141 #A   -1.3548E-01   -1.3548E-01    2.537E+02%                1.19E+00
 CE-144 #A   -9.4228E-01   -9.4228E-01    1.740E+02%                5.62E+00
 PM-144 #A   -1.0224E-01   -1.0224E-01    1.205E+02%                1.11E+00
 EU-152 #A    6.4618E-02    6.4618E-02    5.673E+02%                3.14E+00
 EU-154 #A   -1.5879E+00   -1.5879E+00    1.606E+02%                9.07E+00
 EU-155 #A    1.2704E+00    1.2704E+00    3.956E+01%                2.41E+00
 HF-181 #A   -8.4727E-02   -8.4728E-02    1.313E+02%                8.53E-01
 Ta-182  A    1.2510E+00    1.2510E+00    8.555E+01%                4.04E+00
 Hg-203 #A    6.2648E-02    6.2649E-02    3.168E+02%                7.12E-01
 TL-208       2.1055E+00    2.1055E+00    1.710E+01%                7.59E-01
 pm-146 #A    7.1834E-02    7.1835E-02    9.470E+02%                2.57E+00
 y-88   #A   -9.6249E-02   -9.6249E-02    3.684E+02%                1.29E+00
 Cd-113m#A   -1.8528E+03   -1.8528E+03    1.634E+02%                1.06E+04
 Cd-109 #A   -8.1158E+00   -8.1158E+00    7.550E+01%                2.04E+01
 PB-210 #A   -2.4557E+00   -2.4557E+00    3.724E+02%                2.90E+01
 PB-212       5.1551E+00    5.1551E+00    1.283E+01%                1.46E+00
 PB-214       4.4505E+00    4.4505E+00    1.567E+01%                2.00E+00
 BI-207 #A    4.5128E-02    4.5128E-02    4.831E+02%                8.06E-01
 BI-212 #A    3.8955E+00    3.8955E+00    8.957E+01%                1.19E+01
 BI-214       5.9917E+00    5.9917E+00    1.557E+01%                1.88E+00
 BI-210M#A    2.3524E-02    2.3524E-02    4.643E+02%                1.16E+00
 RA-224 #A    7.9419E-01    7.9419E-01    1.096E+03%                2.99E+01
 AC-228 #     4.5462E+00    4.5462E+00    2.528E+01%                4.13E+00
 TH-227 #A    1.8221E+00    1.8221E+00    6.732E+01%                3.84E+00
 TH-229 #A    1.9819E+00    1.9819E+00    1.792E+02%                1.24E+01
 TH-234 #A    4.3345E+00    4.3345E+00    8.242E+01%                2.39E+01
 PA-231 #A    4.7838E+00    4.7838E+00    6.972E+01%                2.27E+01
 PA-233 #A    8.0065E-01    8.0065E-01    6.982E+01%                1.58E+00
 PA-234 #A    9.5563E-01    9.5563E-01    7.976E+01%                2.73E+00
 PA-234M#A    4.9896E+00    4.9896E+00    1.718E+02%                1.53E+02
 U-235  #A    2.2116E+00    2.2116E+00    6.890E+01%                5.07E+00
 AM-241 #A   -8.3088E-01   -8.3088E-01    9.394E+01%                2.62E+00
 Np-237 #A    3.1742E+00    3.1742E+00    4.736E+01%                4.86E+00
 Ir-192  A    6.3096E-02    6.3096E-02    1.175E+02%                7.11E-01
 Cs-136 #A   -8.1344E-02   -8.1347E-02    3.236E+02%                9.71E-01
 Np-239 #A    1.2133E+00    1.2136E+00    5.659E+01%                2.24E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:41 AMPage 19
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140351.An1            
                                                                                 
 Nd-147 #A   -1.0479E+00   -1.0480E+00    1.665E+02%                6.20E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     1.748E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 1.7482706E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140321
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-17-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-17-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:53        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:53:24     Real Time: 1806   sec
        Analysis Time: 2/10/2014 08:23        Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.304E+00          126.4     1.648E+00    1.650E+00    5.809E+00
NA-22      0.000E+00         1000.0     6.162E-02    6.162E-02    1.662E+00
K-40       1.562E+02            6.6     1.025E+01    1.300E+01    1.176E+01
Sc-46      2.619E-01          101.1     2.648E-01    2.651E-01    9.190E-01
CR-51      2.575E-01          632.8     1.629E+00    1.629E+00    5.908E+00
MN-54      1.520E-01          179.0     2.720E-01    2.721E-01    9.747E-01
FE-59     -1.174E-01          507.9     5.964E-01    5.964E-01    2.196E+00
Co-56      2.296E-01          108.4     2.490E-01    2.493E-01    7.257E-01
CO-57      3.042E-01           57.3     1.744E-01    1.751E-01    4.629E-01
CO-58     -2.087E-01          135.3     2.824E-01    2.826E-01    9.940E-01
CO-60      0.000E+00          707.1     1.276E-01    1.276E-01    1.760E+00
ZN-65      0.000E+00         1000.0     4.384E-01    4.384E-01    5.007E+00
NB-94     -1.317E-01          180.3     2.375E-01    2.376E-01    8.532E-01
ZR-95      0.000E+00         1000.0     3.021E-01    3.021E-01    1.204E+00
NB-95     -7.630E-02          391.6     2.988E-01    2.988E-01    1.080E+00
RU-103     0.000E+00         1000.0     1.812E-01    1.812E-01    1.045E+00
RH-106     5.052E-01          381.1     1.925E+00    1.925E+00    7.156E+00
AG-108M    8.047E-03         2664.0     2.143E-01    2.143E-01    7.860E-01
AG-110M    1.472E-01          176.1     2.592E-01    2.593E-01    1.421E+00
SN-113    -5.308E-02          577.8     3.067E-01    3.067E-01    1.106E+00
SB-124     2.069E-01          105.3     2.177E-01    2.180E-01    7.555E-01
SB-125     5.591E-01           90.0     5.033E-01    5.041E-01    2.486E+00
I-131      5.507E-02          314.0     1.729E-01    1.729E-01    8.092E-01
Gd-153     2.333E-01          184.0     4.295E-01    4.297E-01    1.643E+00
Ga-68      1.219E+01           91.8     1.119E+01    1.121E+01    3.843E+01
Tc-99m     1.578E-01           95.4     1.505E-01    1.508E-01    5.100E-01
BA-133    -6.785E-03         4293.0     2.913E-01    2.913E-01    1.062E+00
CS-134     7.038E-02          112.8     7.936E-02    7.944E-02    1.622E+00
CS-137    -3.313E-02          875.9     2.902E-01    2.902E-01    1.066E+00
CE-139     1.999E-01           90.6     1.812E-01    1.822E-01    6.118E-01
Ba-140     1.347E-01          190.7     2.569E-01    2.570E-01    3.506E+00
La-140     1.258E-01          142.3     1.790E-01    1.791E-01    5.695E-01
CE-141    -2.628E-01          138.5     3.639E-01    3.642E-01    1.240E+00
CE-144    -1.098E+00          120.6     1.324E+00    1.325E+00    4.513E+00
PM-144     1.405E-01          133.5     1.876E-01    1.877E-01    6.737E-01
EU-152     6.182E-01           50.6     3.131E-01    3.147E-01    2.407E+00
EU-154     6.253E-01           35.2     2.200E-01    2.223E-01    6.310E+00
EU-155     6.416E-01           42.0     2.693E-01    2.716E-01    2.519E+00
HF-181     2.806E-01          101.1     2.838E-01    2.841E-01    7.663E-01
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Ta-182     1.995E+00           55.3     1.104E+00    1.108E+00    3.559E+00
Hg-203    -2.070E-01          114.6     2.372E-01    2.375E-01    8.118E-01
TL-208     2.749E+00           12.7     3.489E-01    3.770E-01    6.131E-01
pm-146     1.744E-01           60.5     1.054E-01    1.058E-01    3.029E+00
y-88      -4.117E-02          595.3     2.451E-01    2.451E-01    9.291E-01
Cd-113m   -2.149E+03          139.4     2.996E+03    2.999E+03    1.035E+04
Cd-109     1.771E-01         2823.0     4.999E+00    4.999E+00    1.738E+01
PB-210    -7.593E+00          276.5     2.100E+01    2.100E+01    2.981E+01
PB-212     6.673E+00           11.1     7.435E-01    8.597E-01    1.547E+00
PB-214     6.545E+00           14.1     9.227E-01    9.833E-01    1.915E+00
BI-207    -1.226E-01          223.3     2.737E-01    2.738E-01    9.687E-01
BI-212     3.339E+00           97.6     3.260E+00    3.264E+00    1.124E+01
BI-214     6.999E+00           12.8     8.968E-01    9.678E-01    1.813E+00
BI-210M    9.495E-02          190.3     1.807E-01    1.808E-01    1.201E+00
RA-224    -1.857E+01           50.4     9.359E+00    9.434E+00    3.056E+01
AC-228     7.402E+00           15.4     1.139E+00    1.200E+00    1.997E+00
TH-227    -4.401E-01          852.8     3.753E+00    3.753E+00    1.273E+01
TH-229     3.048E+00          111.7     3.406E+00    3.414E+00    1.165E+01
TH-234     1.988E+01           35.8     7.124E+00    7.199E+00    1.969E+01
PA-231     4.751E+00           50.3     2.388E+00    2.402E+00    2.539E+01
PA-233     1.146E+00           53.5     6.133E-01    6.164E-01    1.821E+00
PA-234    -3.324E-01          226.6     7.533E-01    7.535E-01    2.621E+00
PA-234M    3.175E+01          106.3     3.376E+01    3.380E+01    1.179E+02
U-235      2.464E+00           60.2     1.483E+00    1.489E+00    4.640E+00
AM-241    -7.282E-03         9874.0     7.190E-01    7.190E-01    2.504E+00
Np-237     2.723E+00           42.0     1.143E+00    1.153E+00    3.620E+00
Ir-192     9.680E-01           15.4     1.492E-01    1.598E-01    9.288E-01
Cs-136    -2.115E-01          154.2     3.260E-01    3.263E-01    1.145E+00
Np-239    -1.462E-01          485.3     7.094E-01    7.094E-01    2.467E+00
Nd-147    -6.200E-02         2521.0     1.563E+00    1.563E+00    5.792E+00
-----------------------------------------------------------------------------
Total      2.785E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-17-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140321.An1

 Acquisition information
        Start time:                 2/10/2014 7:53:24 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:53:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:09 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   17 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1554

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48      -13.  87.73   0.90  2.190E-02    46.54   4.250    PBC<MDA PB210 
    63.30       45.  25.28   0.79  3.320E-02    63.29   3.810  1.988E+01 TH234 
    77.01      107.  16.02   0.80  3.948E-02
    84.06       27.  41.96   0.94  4.228E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.162E+00 EU155 
    84.06       27.  41.97   0.94  4.229E-02    86.49  13.100  2.721E+00 Np237 
                                                86.54  30.700  1.161E+00 EU155 
    92.51       13.  31.68   0.94  4.349E-02    92.59   5.584    PBC<MDA TH234 
    93.27       31.  48.77   0.94  4.362E-02    93.35   5.561    PBC<MDA AC228 
    97.38        6. 189.35   0.95  4.419E-02    97.50  30.000    PBC<MDA Gd153 
   103.82        4. 315.66   0.95  4.470E-02   103.20  21.800    PBC<MDA Gd153 
   121.22       24.  35.18   0.97  4.458E-02   121.78  28.580  1.040E+00 EU152 
                                               122.06  85.600  3.475E-01 CO57  
                                               123.10  40.790  7.302E-01 EU154 
   121.26       19.  50.64   0.97  4.466E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.736E-01 CO57  
                                               123.10  40.790  5.750E-01 EU154 
   121.29       17.  57.33   0.97  4.465E-02   121.78  28.580  7.407E-01 EU152 
                                               122.06  85.600  2.474E-01 CO57  
                                               123.10  40.790  5.199E-01 EU154 
   135.96        6. 171.04   0.98  4.333E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.596E-01 CO57  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  3
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.03        6. 169.55   0.98  4.335E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.664E-01 CO57  
   138.79       11.  95.37   0.99  4.283E-02   140.51  89.300    PBC<MDA Tc99m 
   143.77       14.  83.40   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960  1.659E+00 U235  
   163.59       17.  60.20   1.01  3.930E-02   163.38   5.080    PBC<MDA U235  
                                               163.38   5.080  4.851E+00 U235  
   167.15       11.  90.63   1.01  3.965E-02   165.85  79.900    PBC<MDA CE139 
   193.07        9. 111.74   1.04  3.578E-02   193.51   4.400    PBC<MDA TH229 
   205.14        6. 159.66   1.05  3.439E-02   205.33   5.010    PBC<MDA U235  
                                               205.33   5.010  1.806E+00 U235  
   238.50      177.  10.16   1.15  3.106E-02   238.63  43.300  6.673E+00 PB212 
   241.96       33.  33.55   0.36  3.075E-02   242.00   7.430  7.924E+00 PB214 
   283.99        3. 313.99   1.12  2.752E-02   284.30   6.140    PBC<MDA I131  
   294.75       99.  12.74   1.08  2.683E-02   295.09  19.300  9.627E+00 PB214 
                                               295.95  30.160  6.816E+00 Ir192 
   299.95       33.  35.41   0.59  2.650E-02   300.03   3.280  2.088E+01 PB212 
                                               300.07   2.460  2.784E+01 PA231 
                                               300.18   6.200  1.105E+01 PA233 
   299.95       18.  50.27   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.546E+01 PA231 
                                               300.18   6.200  6.134E+00 PA233 
   299.96       17.  53.53   1.13  2.649E-02   300.03   3.280  1.108E+01 PB212 
                                               300.07   2.460  1.477E+01 PA231 
                                               300.18   6.200  5.863E+00 PA233 
   305.14        4. 190.32   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  2.871E-01 BI210M
   305.17        4. 190.71   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  2.866E-01 BI210M
   311.84        6. 156.88   1.14  2.579E-02   312.01  36.000    PBC<MDA PA233 
   319.52        1. 632.77   1.15  2.533E-02   320.08   9.940    PBC<MDA CR51  
   337.94       42.  29.42   0.37  2.436E-02   338.32  12.010  7.913E+00 AC228 
   344.45        1. 683.95   1.17  2.406E-02   344.29  26.500    PBC<MDA EU152 
   351.73      118.  12.57   1.03  2.370E-02   351.93  37.600  6.545E+00 PB214 
   453.27       11.  60.45   1.27  1.974E-02   453.88  65.000    PBC<MDA pm146 
   463.22        8.  90.02   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  2.272E+00 SB125 
   466.10        1. 438.07   1.28  1.930E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  6.036E-02 Ir192 
   477.74        5. 126.41   1.29  1.902E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.304E+00 BE7   
   482.56        5. 110.20   1.29  1.889E-02   482.00  80.500    PBC<MDA HF181 
   486.94        1. 625.84   1.30  1.875E-02   487.02  45.500    PBC<MDA La140 
   510.79       38.  26.62   1.32  1.808E-02   511.86  20.000  5.788E+00 RH106 
   583.05       69.  11.47   0.88  1.643E-02   583.02  84.500  2.749E+00 TL208 
   602.81        6. 105.26   1.40  1.603E-02   602.73  98.260    PBC<MDA SB124 
   609.15       91.  11.34   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.564E+01 RU103 
                                               610.30   5.750  5.564E+01 RU103 
   609.15       92.  11.19   1.40  1.590E-02   609.31  46.090  6.999E+00 BI214 
                                               610.30   5.750  5.617E+01 RU103 
   621.88        1. 381.07   1.42  1.566E-02   621.92   9.930    PBC<MDA RH106 
   697.40        4. 133.53   1.48  1.438E-02   696.54  99.000    PBC<MDA PM144 
   727.30        6.  97.63   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   785.16        2. 267.44   1.56  1.313E-02   785.42   1.280    PBC<MDA BI212 
   795.70        6. 112.76   1.57  1.300E-02   795.87  85.530    PBC<MDA CS134 
   817.01        4. 142.26   1.58  1.276E-02   815.77  23.280    PBC<MDA La140 
   834.81        3. 178.99   1.60  1.254E-02   834.85  99.980    PBC<MDA MN54  
   846.39        3. 150.82   1.61  1.240E-02   846.77  99.935    PBC<MDA Co56  
   860.82        4. 128.36   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   873.48        1. 593.07   1.63  1.211E-02   873.23  12.270    PBC<MDA EU154 
   890.02        6. 101.08   1.64  1.194E-02   889.28  99.984    PBC<MDA Sc46  
   910.84       47.  17.65   0.54  1.172E-02   911.07  29.000  7.653E+00 AC228 
   964.03        3. 191.11   1.71  1.122E-02   964.11  14.605    PBC<MDA EU152 
   968.82       23.  30.87   1.71  1.118E-02   968.97  17.460  6.633E+00 AC228 
  1001.12        5. 106.35   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1048.56        1. 585.73   1.78  1.052E-02  1048.07  80.000    PBC<MDA Cs136 
  1078.53        6.  91.75   1.80  1.029E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.09       13.  55.33   1.84  9.978E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.960E-01 Sc46  
                                              1121.30  34.900  1.995E+00 Ta182 
  1120.13        7.  60.32   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1238.11        4. 155.87   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1383.74        2. 176.09   2.05  8.448E-03  1384.30  24.290    PBC<MDA AG110M
  1407.45        4. 117.21   2.06  8.334E-03  1408.00  21.005    PBC<MDA EU152 
  1460.57      243.   6.27   1.61  8.093E-03  1460.83  10.670  1.562E+02 K40   
  1764.02        5.  40.24   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   307.64    77.01        66.       107. 2.710E+03   16.02   0.798  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  5
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.60    46.48       103.       -13.    -0.007    87.73   0.901s
 TH-227    200.13    50.12        87.       -10.    -0.006   133.64   0.904s
 TH-234    252.83    63.30        82.        45.     0.025    25.28   0.791 
 BA-133    331.11    82.88       110.       -18.    -0.010    86.79   0.933s
 Np-237    335.79    84.06        51.        27.     0.015    41.96   0.938s
 EU-155    335.81    84.06        51.        27.     0.015    41.97   0.938s
 Nd-147    364.62    91.27       160.       -18.    -0.010   104.05   0.942s
 TH-234    369.91    92.59       112.        13.     0.007    31.68   0.943D
 AC-228    372.95    93.35       101.        31.     0.017    48.77   0.944D
 Gd-153    389.04    97.38        61.         6.     0.003   189.35   0.948s
 Gd-153    414.81   103.82        65.         4.     0.002   315.66   0.953s
 Np-239    420.83   105.32        64.        -4.    -0.002   284.01   0.954s
 EU-155    425.81   106.57        75.        -2.    -0.001   652.76   0.955s
 Np-239    423.54   106.00        83.        -3.    -0.001   485.30   0.956s
 EU-152    484.51   121.26        36.        19.     0.010    50.64   0.970s
 CO-57     484.66   121.29        39.        17.     0.009    57.33   0.970s
 EU-154    484.36   121.22        23.        24.     0.013    35.18   0.971s
 PA-234    525.32   131.46        55.        -5.    -0.003   226.61   0.979s
 HF-181    534.54   133.77        61.        -9.    -0.005   124.96   0.980s
 CE-144    534.82   133.84        62.       -10.    -0.005   120.58   0.981s
 HF-181    543.57   136.03        55.         6.     0.004   169.55   0.983s
 CO-57     543.30   135.96        55.         6.     0.004   171.04   0.984s
 Tc-99m    554.62   138.79        45.        11.     0.006    95.37   0.987s
 U-235     574.53   143.77        60.        14.     0.008    83.40   0.990s
 CE-141    578.84   144.85        84.       -10.    -0.005   138.49   0.992s
 U-235     653.75   163.59        46.        17.     0.010    60.20   1.008 
 CE-139    668.00   167.15        48.        11.     0.006    90.63   1.011s
 TH-229    771.64   193.07        42.         9.     0.005   111.74   1.036s
 U-235     819.90   205.14        37.         6.     0.003   159.66   1.047s
 TH-229    841.41   210.52        71.        -9.    -0.005   141.64   1.052s
 TH-227    943.15   235.97       336.        -3.    -0.002   852.82   1.074s
 PB-212    953.26   238.50        56.       161.     0.090    10.16   1.150 
 RA-224    959.58   240.08       206.       -42.    -0.023    50.41   1.079s
 PB-214    967.09   241.96        40.        33.     0.018    33.55   0.361s
 EU-152    974.37   243.78        62.       -12.    -0.007    99.14   1.082s
 Cd-113m  1055.87   264.16        41.        -7.    -0.004   139.42   1.099s
 Hg-203   1120.47   280.32        43.        -8.    -0.005   114.58   1.113s
 I-131    1135.16   283.99        34.         3.     0.001   313.99   1.118s
 PB-214   1178.16   294.75        24.        90.     0.050    12.74   1.083 
 Ir-192   1179.37   295.05        32.        77.     0.043    15.41   1.129s
 PB-212   1198.96   299.95        23.        33.     0.018    35.41   0.592s
 PA-231   1198.99   299.95        32.        18.     0.010    50.27   1.132s
 PA-233   1199.01   299.96        34.        17.     0.010    53.53   1.132s
 PA-231   1208.73   302.39        47.        -6.    -0.003   166.71   1.135s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  6
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1208.67   302.38        44.        -6.    -0.003   160.85   1.135s
 Ba-140   1219.83   305.17        24.         4.     0.002   190.71   1.137s
 BI-210M  1219.70   305.14        24.         4.     0.002   190.32   1.137s
 Ir-192   1232.81   308.41        38.        -6.    -0.003   155.69   1.140s
 PA-233   1246.51   311.84        35.         6.     0.003   156.88   1.143s
 CR-51    1277.23   319.52        27.         1.     0.001   632.77   1.150s
 AC-228   1350.86   337.94        28.        42.     0.023    29.42   0.369s
 Cs-136   1361.52   340.60        55.        -8.    -0.005   128.53   1.169s
 EU-152   1376.92   344.45        29.         1.     0.001   683.95   1.172s
 HF-181   1383.00   345.97        38.        -6.    -0.003   163.24   1.173s
 PB-214   1406.01   351.73        36.       105.     0.058    12.57   1.028 
 BA-133   1534.38   383.83        24.        -4.    -0.002   181.16   1.207s
 SN-113   1567.95   392.23        29.        -1.    -0.001   577.75   1.214s
 pm-146   1812.09   453.27        15.        11.     0.006    60.45   1.269s
 SB-125   1851.85   463.22        24.         8.     0.005    90.02   1.278s
 Ir-192   1863.40   466.10        11.         1.     0.001   438.07   1.282s
 BE-7     1909.92   477.74        15.         5.     0.003   126.41   1.290s
 HF-181   1929.19   482.56        15.         5.     0.003   110.20   1.294s
 La-140   1946.72   486.94        25.         1.     0.001   625.84   1.299s
 RH-106   2042.11   510.79        31.        38.     0.021    26.62   1.320s
 Ba-140   2149.39   537.62        27.        -1.    -0.001   567.77   1.343s
 CS-134   2255.21   564.07        27.        -6.    -0.003   127.87   1.365s
 CS-134   2277.32   569.60        28.        -3.    -0.002   269.06   1.371s
 PA-234   2277.38   569.62        29.        -3.    -0.002   249.58   1.371s
 BI-207   2277.23   569.58        31.        -4.    -0.002   223.30   1.371s
 TL-208   2331.12   583.05         7.        69.     0.038    11.47   0.875s
 SB-125   2397.62   599.68        23.        -4.    -0.002   163.80   1.398s
 SB-124   2410.16   602.81        16.         6.     0.003   105.26   1.400s
 CS-134   2423.23   606.08        85.        -3.    -0.002   379.82   1.401s
 BI-214   2435.51   609.15        21.        92.     0.051    11.19   1.401 
 RU-103   2435.50   609.15         8.        91.     0.051    11.34   1.406s
 AG-108M  2454.60   613.93        21.        -3.    -0.001   254.71   1.410s
 RH-106   2486.42   621.88        14.         1.     0.001   381.07   1.416s
 SB-125   2539.25   635.09        19.        -3.    -0.001   243.32   1.428s
 CS-137   2643.69   661.20        22.        -1.     0.000   875.90   1.451s
 PM-144   2788.49   697.40        10.         4.     0.002   133.53   1.481s
 NB-94    2808.41   702.38        16.        -3.    -0.002   180.32   1.486s
 ZR-95    2895.27   724.09        25.        -2.    -0.001   445.44   1.504s
 BI-212   2908.10   727.30        16.         6.     0.004    97.63   1.507s
 pm-146   2987.35   747.12        23.        -3.    -0.002   231.85   1.524s
 AG-110M  3054.01   763.78        20.        -1.    -0.001   535.31   1.538s
 NB-95    3063.09   766.05        25.        -2.    -0.001   391.58   1.540s
 EU-152   3113.24   778.58        18.        -2.    -0.001   292.99   1.551s
 BI-212   3139.54   785.16        14.         2.     0.001   267.44   1.556s
 CS-134   3181.71   795.70        19.         6.     0.003   112.76   1.565s
 CS-134   3209.80   802.72        23.        -4.    -0.002   174.21   1.570s
 CO-58    3232.29   808.34        19.        -5.    -0.003   135.32   1.578s
 La-140   3266.95   817.01        14.         4.     0.002   142.26   1.582s

Page 548 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  7
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   3277.33   819.60        25.        -5.    -0.003   154.18   1.584s
 MN-54    3338.16   834.81        17.         3.     0.002   178.99   1.598s
 Co-56    3384.50   846.39         8.         3.     0.002   150.82   1.608s
 TL-208   3442.21   860.82         9.         4.     0.002   128.36   1.620s
 EU-154   3492.87   873.48         9.         1.     0.000   593.07   1.630s
 Sc-46    3559.04   890.02        13.         6.     0.003   101.08   1.644s
 y-88     3591.09   898.03        12.        -1.     0.000   595.25   1.651s
 AC-228   3642.33   910.84         4.        47.     0.026    17.65   0.540s
 PA-234   3784.85   946.46        13.        -1.    -0.001   504.06   1.691s
 EU-152   3855.14   964.03        20.         3.     0.002   191.11   1.706s
 AC-228   3874.32   968.82        14.        23.     0.013    30.87   1.710 
 EU-154   3981.65   995.65        19.        -5.    -0.003   122.53   1.733s
 PA-234M  4003.54  1001.12        13.         5.     0.003   106.35   1.737s
 EU-154   4018.81  1004.93        21.        -3.    -0.002   215.25   1.740s
 Cs-136   4193.37  1048.56         7.         1.     0.000   585.73   1.776s
 Ga-68    4313.29  1078.53        14.         6.     0.004    91.75   1.799s
 FE-59    4393.78  1098.64        18.        -1.    -0.001   507.89   1.817s
 EU-152   4448.34  1112.28        28.        -2.    -0.001   485.82   1.828s
 BI-214   4479.76  1120.13        25.         7.     0.004    60.32   1.834s
 Ta-182   4479.59  1120.09        18.        13.     0.007    55.33   1.835s
 Co-56    4951.88  1238.11        19.         4.     0.002   155.87   1.929s
 AG-110M  5534.75  1383.74         6.         2.     0.001   176.09   2.045s
 EU-152   5629.66  1407.45         8.         4.     0.002   117.21   2.064s
 K-40     5842.28  1460.57        11.       243.     0.135     6.27   1.610s
 BI-214   7057.14  1764.02        10.         5.     0.003    40.24   2.336s
 Co-56    7081.31  1770.05        13.        -2.    -0.001   295.70   2.341s
 y-88     7344.06  1835.67         8.        -2.    -0.001   181.72   2.389s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.3039E+00                                      5.31E+01             
                           477.60 1.304E+00 ?(  5.809E+00 1.26E+02 1.05E+01 G  
 
K-40     N   1.5623E+02                                      4.66E+11             
                          1460.83 1.562E+02  (P 1.176E+01 6.27E+00 1.07E+01 G  
 
Sc-46    F   2.6193E-01                                      8.38E+01             
                           889.28 2.619E-01 &(  9.190E-01 1.01E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   1.081E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   2.5745E-01                                      2.77E+01             
                           320.08 2.575E-01 &(  5.908E+00 6.33E+02 9.94E+00 G  
 
MN-54    C   1.5197E-01                                      3.12E+02             
                           834.85 1.520E-01 ?(  9.747E-01 1.79E+02 1.00E+02 G  
 
FE-59    F  -1.1742E-01                                      4.45E+01             
                          1099.25-1.174E-01 ?(  2.196E+00 5.08E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   4.703E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   2.2961E-01                                      7.73E+01             
                           846.77 1.318E-01 ?(  7.257E-01 1.51E+02 9.99E+01 G  
                          1238.28 3.775E-01 &(  2.087E+00 1.56E+02 6.61E+01 G  
                          1037.84 7.640E-02 %   8.115E+00 2.83E+03 1.41E+01 G  
                          1771.35-9.373E-01 +   1.024E+01 2.96E+02 1.55E+01  A 
 
CO-57    C   3.0420E-01                                      2.72E+02             
                           122.06 2.474E-01 ?(  4.629E-01 5.73E+01 8.56E+01 G  
                           136.47 7.596E-01 ?(  4.489E+00 1.71E+02 1.07E+01 G  
 
CO-58    C  -2.0870E-01                                      7.09E+01             
                           810.78-2.087E-01 ?(  9.940E-01 1.35E+02 9.95E+01 G  
 
NB-94    I  -1.3174E-01                                      7.41E+06             
                           702.63-1.317E-01 ?(  8.532E-01 1.80E+02 9.79E+01 G  
                           871.10 1.397E-03 %   7.781E-01 1.42E+04 9.99E+01 G  
 
NB-95    I  -7.6301E-02                                      6.40E+01             
                           765.79-7.630E-02 ?(  1.080E+00 3.92E+02 9.98E+01 G  
 
RH-106   I   5.0519E-01                                      3.74E+02             
                           621.92 5.052E-01 ?(  7.156E+00 3.81E+02 9.93E+00 G  
                          1050.36 0.000E+00 -   2.500E+01 1.00E+03 1.56E+00 G  
                           511.86 5.788E+00 @   4.431E+00 2.66E+01 2.00E+01 GA 
 
AG-108M  C   8.0469E-03                                      1.53E+05             
                           433.94 8.047E-03 %(  7.860E-01 2.66E+03 9.05E+01 G  
                           722.94-1.027E-03 %   1.172E+00 3.11E+04 9.08E+01 G  
                           614.28-1.024E-01 +   9.397E-01 2.55E+02 8.98E+01 G  
 
AG-110M  F   1.4718E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.421E+00 1.00E+03 7.27E+01 G  
                           657.76 1.709E-02 &   1.052E+00 1.69E+03 9.46E+01 G  
                           937.49-7.212E-02 %   3.136E+00 1.17E+03 3.44E+01 G  
                          1384.30 5.876E-01 ?(  3.879E+00 1.76E+02 2.43E+01 G  
                           763.94-2.205E-01 +   4.336E+00 5.35E+02 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -5.3078E-02                                      1.15E+02             
                           391.69-5.308E-02 ?(  1.106E+00 5.78E+02 6.40E+01 G  
 
SB-124   F   2.0685E-01                                      6.02E+01             
                           602.73 2.068E-01 &(  7.555E-01 1.05E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.191E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 -   1.444E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   5.5910E-01                                      1.01E+03             
                           427.88-4.677E-02 %(  2.486E+00 1.46E+03 2.96E+01 G  
                           600.50-8.353E-01 +   4.834E+00 1.64E+02 1.79E+01 G  
                           635.89-8.442E-01 +   7.413E+00 2.43E+02 1.13E+01 G  
                           463.37 2.272E+00 ?(  6.959E+00 9.00E+01 1.05E+01 G  
 
I-131    I   5.5066E-02                                      8.02E+00             
                           364.48-6.710E-03 %(  8.092E-01 3.31E+03 8.17E+01 G  
                           284.30 8.771E-01 ?(  9.791E+00 3.14E+02 6.14E+00 G  
                           636.97 0.000E+00 -   7.346E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F   2.3334E-01                                      2.42E+02             
                            97.50 2.510E-01 &(  1.643E+00 1.89E+02 3.00E+01 G  
                           103.20 2.090E-01 &(  2.299E+00 3.16E+02 2.18E+01 G  
 
Ga-68    C   1.2193E+01                                      4.71E-02             
                          1077.40 1.219E+01 ?(  3.843E+01 9.18E+01 3.30E+00 G  
 
Tc-99m   I   1.5783E-01                                      2.51E-01             
                           140.51 1.578E-01 ?(  5.100E-01 9.54E+01 8.93E+01 G  
 
BA-133   F  -6.7848E-03                                      3.85E+03             
                           356.00-6.785E-03 %(  1.062E+00 4.29E+03 6.20E+01 G  
                           302.85-6.959E-01 +   3.880E+00 1.61E+02 1.83E+01 G  
                           383.84-1.119E+00 +   7.179E+00 1.81E+02 8.94E+00 GA 
                            80.99-7.115E-01 +   2.066E+00 8.68E+01 3.41E+01 GA 
 
CS-134   I   7.0381E-02                                      7.54E+02             
                           604.71-1.231E-01 ?(  1.622E+00 3.80E+02 9.76E+01 G  
                           795.87 2.912E-01 ?(  1.142E+00 1.13E+02 8.55E+01 G  
                           569.32-6.168E-01 +   5.920E+00 2.69E+02 1.54E+01 G  
                           801.95-2.018E+00 +   1.245E+01 1.74E+02 8.69E+00 G  
                           563.24-2.398E+00 +   1.065E+01 1.28E+02 8.35E+00 G  
 
CS-137   I  -3.3128E-02                                      1.10E+04             
                           661.66-3.313E-02 ?(  1.066E+00 8.76E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   1.9992E-01                                      1.38E+02             
                           165.85 1.999E-01 &(  6.118E-01 9.06E+01 7.99E+01 G  
 
Ba-140   I   1.3471E-01                                      1.28E+01             
                           537.26-1.706E-01 ?(  3.506E+00 5.68E+02 2.44E+01 G  
                           162.66-1.646E-02 %   8.429E+00 1.44E+04 6.22E+00 G  
                           304.85 1.870E+00 ?(  1.266E+01 1.91E+02 4.29E+00 G  
 
La-140   I   1.2584E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.695E-01 1.00E+03 9.54E+01 G  
                           487.02 7.480E-02 ?(  1.702E+00 6.26E+02 4.55E+01 G  
                           328.76-1.612E-02 &   2.297E+00 3.77E+03 2.03E+01 G  
                           815.77 7.413E-01 ?(  3.758E+00 1.42E+02 2.33E+01 G  
 
CE-141   I  -2.6278E-01                                      3.25E+01             
                           145.44-2.628E-01 ?(  1.240E+00 1.38E+02 4.82E+01 G  
 
CE-144   I  -1.0977E+00                                      2.85E+02             
                           133.54-1.098E+00 ?(  4.513E+00 1.21E+02 1.11E+01 G  
 
PM-144   C   1.4049E-01                                      3.63E+02             
                           696.54 1.405E-01 &(  6.737E-01 1.34E+02 9.90E+01 G  
                           618.06 4.890E-03 %   7.654E-01 4.16E+03 9.91E+01 G  
                           476.81 1.668E-02 %   1.624E+00 2.62E+03 4.20E+01 G  
 
EU-152   F   6.1822E-01                                      4.94E+03             
                           344.29 9.727E-02 &(  2.407E+00 6.84E+02 2.65E+01 G  
                          1112.07-6.332E-01 +   1.110E+01 4.86E+02 1.36E+01 G  
                           121.78 8.192E-01 ?(  1.335E+00 5.06E+01 2.86E+01 G  
                           778.92-6.806E-01 +   7.266E+00 2.93E+02 1.29E+01 G  
                           964.11 1.170E+00 &(  7.990E+00 1.91E+02 1.46E+01 G  
                           244.69-2.829E+00 +   9.486E+00 9.91E+01 7.58E+00 G  
                          1408.00 1.223E+00 &   5.113E+00 1.17E+02 2.10E+01 GA 
 
EU-154   I   6.2527E-01                                      3.14E+03             
                           873.23 2.764E-01 &(  6.310E+00 5.93E+02 1.23E+01 G  
                           123.10 7.302E-01 ?(  7.715E-01 3.52E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   4.721E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   7.271E+00 1.00E+03 2.02E+01 G  
                          1004.77-8.939E-01 +   6.888E+00 2.15E+02 1.80E+01 G  
                           996.33-2.556E+00 +   1.095E+01 1.23E+02 1.06E+01 G  
 
EU-155   I   6.4155E-01                                      1.81E+03             
                           105.31-1.104E-01 ?(  2.519E+00 6.53E+02 2.12E+01 G  
                            86.54 1.161E+00 &(  1.544E+00 4.20E+01 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   2.8064E-01                                      4.24E+01             
                           482.00 1.994E-01  (  7.663E-01 1.10E+02 8.05E+01 G  
                           133.02-2.698E-01 +   1.151E+00 1.25E+02 4.33E+01 G  
                           345.83-8.459E-01 +   4.809E+00 1.63E+02 1.51E+01 G  
                           136.30 1.399E+00 ?(  8.191E+00 1.70E+02 5.85E+00 G  
 
Ta-182   F   1.9950E+00                                      1.14E+02             
                          1121.30 1.995E+00 ?(  3.559E+00 5.53E+01 3.49E+01 G  
                          1221.41 5.917E-02 %   5.094E+00 2.31E+03 2.70E+01 G  
                          1189.05 1.241E-02 %   8.601E+00 1.87E+04 1.62E+01 G  
 
Hg-203   F  -2.0700E-01                                      4.66E+01             
                           279.20-2.070E-01 ?(  8.118E-01 1.15E+02 8.15E+01 G  
 
TL-208   N   2.7490E+00                                      6.98E+02             
                           583.02 2.749E+00 @(P 6.131E-01 1.15E+01 8.45E+01 G  
                           277.28 0.000E+00 -   8.161E+00 1.00E+03 6.31E+00 G  
                           860.56 1.334E+00 -   6.141E+00 1.28E+02 1.24E+01 G  
 
pm-146   C   1.7439E-01                                      2.02E+03             
                           747.16-3.653E-01 ?(  3.029E+00 2.32E+02 3.40E+01 G  
                           735.72 6.652E-02 &   4.154E+00 1.68E+03 2.25E+01 G  
                           453.88 4.567E-01 ?(  9.002E-01 6.05E+01 6.50E+01 G  
 
y-88     F  -4.1170E-02                                      1.07E+02             
                           898.04-4.117E-02 ?(  9.291E-01 5.95E+02 9.37E+01 G  
                          1836.06-1.987E-01 +   1.337E+00 1.82E+02 9.92E+01 G  
 
Cd-113m     -2.1491E+03                                      5.33E+03             
                           263.70-2.149E+03 ?(  1.035E+04 1.39E+02 6.00E-03   K
 
Cd-109   F   1.7710E-01                                      4.53E+02             
                            88.04 1.771E-01 %(  1.738E+01 2.82E+03 3.79E+00 G  
 
PB-210   N  -7.5931E+00                                      8.14E+03             
                            46.54-7.593E+00 @(P 2.981E+01 8.77E+01 4.25E+00 G  
 
PB-212   N   6.6734E+00                                      6.98E+02             
                           238.63 6.673E+00  (P 1.547E+00 1.02E+01 4.33E+01 G  
                           300.03 2.088E+01 +   1.612E+01 3.54E+01 3.28E+00 GA 
 
PB-214   N   6.5446E+00                                      5.84E+05             
                           351.93 6.545E+00  (P 1.915E+00 1.26E+01 3.76E+01 G  
                           295.09 9.627E+00 + P 2.759E+00 1.27E+01 1.93E+01 G  
                           242.00 7.924E+00 * P 7.862E+00 3.36E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -1.2259E-01                                      1.18E+04             
                           569.70-1.226E-01 ?(  9.687E-01 2.23E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   1.416E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   3.3390E+00                                      6.98E+02             
                           727.17 3.339E+00 ?(  1.124E+01 9.76E+01 7.55E+00 G  
                           785.42 6.848E+00 ?   6.723E+01 2.67E+02 1.28E+00 GA 
 
BI-214   N   6.9991E+00                                      5.84E+05             
                           609.31 6.999E+00  (P 1.813E+00 1.12E+01 4.61E+01 G  
                          1120.29 2.617E+00 - P 9.650E+00 6.03E+01 1.51E+01 G  
                          1764.49 2.720E+00 - P 9.056E+00 4.02E+01 1.54E+01 G  
 
BI-210M  T   9.4949E-02                                      1.10E+09             
                           265.83-1.265E-02 %(  1.201E+00 2.64E+03 5.00E+01 G  
                           304.90 2.871E-01 &(  1.939E+00 1.90E+02 2.80E+01 G  
 
RA-224   N  -1.8565E+01                                      6.98E+02             
                           240.99-1.856E+01 &(  3.056E+01 5.04E+01 4.10E+00 G  
 
AC-228   N   7.4018E+00                                      2.10E+03             
                           911.07 7.653E+00  (  1.997E+00 1.77E+01 2.90E+01 G  
                           968.97 6.633E+00 ?(  5.774E+00 3.09E+01 1.75E+01 G  
                           338.32 7.913E+00  (  5.225E+00 2.94E+01 1.20E+01 G  
                            93.35 7.165E+00     1.133E+01 4.88E+01 5.56E+00 XA 
 
TH-227   N  -4.4007E-01                                      7.95E+03             
                           235.97-4.401E-01 &(  1.273E+01 8.53E+02 1.23E+01 G  
                            50.14-2.865E+00 +   1.303E+01 1.34E+02 8.00E+00 G  
                           256.24-2.072E-02 %   8.864E+00 1.19E+04 7.00E+00 G  
 
TH-229   N   3.0478E+00                                      2.68E+06             
                           193.51 3.048E+00  (  1.165E+01 1.12E+02 4.40E+00 G  
                           210.85-4.753E+00 +   2.303E+01 1.42E+02 2.99E+00 G  
 
TH-234   N   1.9878E+01                                      1.63E+12             
                            63.29 1.988E+01  (P 1.969E+01 2.53E+01 3.81E+00 G  
                            92.59 3.088E+00 - P 1.188E+01 3.17E+01 5.58E+00 G  
 
PA-231   N   4.7506E+00                                      1.20E+07             
                           302.65-4.394E+00 ?(  2.539E+01 1.67E+02 2.88E+00 G  
                           300.07 1.546E+01  (  2.495E+01 5.03E+01 2.46E+00 G  
 
PA-233   C   1.1457E+00                                      7.82E+08             
                           312.01 3.332E-01 ?(  1.821E+00 1.57E+02 3.60E+01 G  
                           300.18 5.863E+00  (  1.016E+01 5.35E+01 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 13
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N  -3.3243E-01                                      1.63E+12             
                           131.29-3.324E-01 ?(  2.621E+00 2.27E+02 1.80E+01 G  
                           946.02-3.690E-01 +   6.994E+00 5.04E+02 1.34E+01 G  
                           569.47-1.268E+00 +   1.126E+01 2.50E+02 8.20E+00 G  
                           883.24-5.771E-02 &   1.083E+01 5.01E+03 9.60E+00 G  
                           880.53-7.366E-02 %   1.365E+01 4.78E+03 6.00E+00 GA 
 
PA-234M  N   3.1746E+01                                      1.63E+12             
                          1001.00 3.175E+01 ?(  1.179E+02 1.06E+02 8.37E-01 G  
                           766.41 0.000E+00 -   2.227E+02 1.00E+03 2.94E-01 G  
 
U-235    N   2.4642E+00                                      2.57E+11             
                           143.79 1.659E+00 ?(  4.640E+00 8.34E+01 1.10E+01 G  
                           205.33 1.806E+00 &(  1.003E+01 1.60E+02 5.01E+00 G  
                           163.38 4.851E+00  (  9.583E+00 6.02E+01 5.08E+00 G  
 
AM-241   T  -7.2820E-03                                      1.58E+05             
                            59.54-7.282E-03 &(  2.504E+00 9.87E+03 3.59E+01 G  
 
Np-237   F   2.7229E+00                                      2.14E+06             
                            86.49 2.723E+00 &(  3.620E+00 4.20E+01 1.31E+01 G  
 
Ir-192   F   9.6803E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  9.288E-01 1.00E+03 8.70E+01 G  
                           468.06 6.036E-02 ?(  1.001E+00 4.38E+02 5.18E+01 G  
                           308.44-3.928E-01 +   2.125E+00 1.56E+02 3.18E+01 G  
                           295.95 5.319E+00 ?(  2.009E+00 1.54E+01 3.02E+01 G  
 
Cs-136   F  -2.1146E-01                                      1.30E+01             
                           818.50-2.115E-01 ?(  1.145E+00 1.54E+02 1.00E+02 G  
                          1048.07 4.422E-02 +   1.014E+00 5.86E+02 8.00E+01 G  
                           340.57-4.129E-01 +   1.817E+00 1.29E+02 4.69E+01 G  
 
Np-239   T  -1.4617E-01                                      2.36E+00             
                           103.70-2.088E-01 +   2.064E+00 2.84E+02 2.40E+01 X  
                           106.13-1.462E-01 ?(  2.467E+00 4.85E+02 2.27E+01 G  
                            99.50-2.516E-03 %   3.468E+00 3.91E+04 1.50E+01 X  
 
Nd-147      -6.2001E-02                                      1.11E+01             
                           531.00-6.200E-02 %(  5.792E+00 2.52E+03 1.30E+01 G  
                            91.10-8.027E-01 &   2.802E+00 1.04E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 14
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.48       103.       -13.    -0.007    87.73  -7.593E+00  P
 TH-227      50.12        87.       -10.    -0.006   133.64  -2.865E+00   
 BA-133      82.88       110.       -18.    -0.010    86.79  -7.115E-01   
 Np-237      84.06        51.        27.     0.015    41.96   2.723E+00   
 EU-155      84.06        51.        27.     0.015    41.97   1.161E+00   
 Nd-147      91.27       160.       -18.    -0.010   104.05  -8.027E-01   
 Gd-153      97.38        61.         6.     0.003   189.35   2.510E-01   
 Gd-153     103.82        65.         4.     0.002   315.66   2.090E-01   
 Np-239     105.32        64.        -4.    -0.002   284.01  -2.088E-01   
 EU-155     106.57        75.        -2.    -0.001   652.76  -1.104E-01   
 Np-239     106.00        83.        -3.    -0.001   485.30  -1.462E-01   
 EU-152     121.26        36.        19.     0.010    50.64   8.192E-01   
 CO-57      121.29        39.        17.     0.009    57.33   2.474E-01   
 EU-154     121.22        23.        24.     0.013    35.18   7.302E-01   
 PA-234     131.46        55.        -5.    -0.003   226.61  -3.324E-01   
 HF-181     133.77        61.        -9.    -0.005   124.96  -2.698E-01   
 CE-144     133.84        62.       -10.    -0.005   120.58  -1.098E+00   
 HF-181     136.03        55.         6.     0.004   169.55   1.399E+00   
 CO-57      135.96        55.         6.     0.004   171.04   7.596E-01   
 Tc-99m     138.79        45.        11.     0.006    95.37   1.578E-01   
 U-235      143.77        60.        14.     0.008    83.40   1.659E+00   
 CE-141     144.85        84.       -10.    -0.005   138.49  -2.628E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 15
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      163.59        46.        17.     0.010    60.20   4.851E+00   
 CE-139     167.15        48.        11.     0.006    90.63   1.999E-01   
 TH-229     193.07        42.         9.     0.005   111.74   3.048E+00   
 U-235      205.14        37.         6.     0.003   159.66   1.806E+00   
 TH-229     210.52        71.        -9.    -0.005   141.64  -4.753E+00   
 TH-227     235.97       336.        -3.    -0.002   852.82  -4.401E-01   
 RA-224     240.08       206.       -42.    -0.023    50.41  -1.856E+01   
 EU-152     243.78        62.       -12.    -0.007    99.14  -2.829E+00   
 Cd-113m    264.16        41.        -7.    -0.004   139.42  -2.149E+03   
 Hg-203     280.32        43.        -8.    -0.005   114.58  -2.070E-01   
 I-131      283.99        34.         3.     0.001   313.99   8.771E-01   
 Ir-192     295.05        32.        77.     0.043    15.41   5.319E+00   
 PA-231     299.95        32.        18.     0.010    50.27   1.546E+01   
 PA-233     299.96        34.        17.     0.010    53.53   5.863E+00   
 PA-231     302.39        47.        -6.    -0.003   166.71  -4.394E+00   
 BA-133     302.38        44.        -6.    -0.003   160.85  -6.959E-01   
 Ba-140     305.17        24.         4.     0.002   190.71   1.870E+00   
 BI-210M    305.14        24.         4.     0.002   190.32   2.871E-01   
 Ir-192     308.41        38.        -6.    -0.003   155.69  -3.928E-01   
 PA-233     311.84        35.         6.     0.003   156.88   3.332E-01   
 CR-51      319.52        27.         1.     0.001   632.77   2.575E-01   
 Cs-136     340.60        55.        -8.    -0.005   128.53  -4.129E-01   
 EU-152     344.45        29.         1.     0.001   683.95   9.727E-02   
 HF-181     345.97        38.        -6.    -0.003   163.24  -8.459E-01   
 BA-133     383.83        24.        -4.    -0.002   181.16  -1.119E+00   
 SN-113     392.23        29.        -1.    -0.001   577.75  -5.308E-02   
 pm-146     453.27        15.        11.     0.006    60.45   4.567E-01   
 SB-125     463.22        24.         8.     0.005    90.02   2.272E+00   
 Ir-192     466.10        11.         1.     0.001   438.07   6.036E-02   
 BE-7       477.74        15.         5.     0.003   126.41   1.304E+00   
 HF-181     482.56        15.         5.     0.003   110.20   1.994E-01   
 La-140     486.94        25.         1.     0.001   625.84   7.480E-02   
 RH-106     510.79        31.        38.     0.021    26.62   5.788E+00   
 Ba-140     537.62        27.        -1.    -0.001   567.77  -1.706E-01   
 CS-134     564.07        27.        -6.    -0.003   127.87  -2.398E+00   
 CS-134     569.60        28.        -3.    -0.002   269.06  -6.168E-01   
 PA-234     569.62        29.        -3.    -0.002   249.58  -1.268E+00   
 BI-207     569.58        31.        -4.    -0.002   223.30  -1.226E-01   
 SB-125     599.68        23.        -4.    -0.002   163.80  -8.353E-01   
 SB-124     602.81        16.         6.     0.003   105.26   2.068E-01   
 CS-134     606.08        85.        -3.    -0.002   379.82  -1.231E-01   
 RU-103     609.15         8.        91.     0.051    11.34   5.564E+01   
 AG-108M    613.93        21.        -3.    -0.001   254.71  -1.024E-01   
 RH-106     621.88        14.         1.     0.001   381.07   5.052E-01   
 SB-125     635.09        19.        -3.    -0.001   243.32  -8.442E-01   
 CS-137     661.20        22.        -1.     0.000   875.90  -3.313E-02   
 PM-144     697.40        10.         4.     0.002   133.53   1.405E-01   
 NB-94      702.38        16.        -3.    -0.002   180.32  -1.317E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 16
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95      724.09        25.        -2.    -0.001   445.44  -1.444E-01   
 BI-212     727.30        16.         6.     0.004    97.63   3.339E+00   
 pm-146     747.12        23.        -3.    -0.002   231.85  -3.653E-01   
 AG-110M    763.78        20.        -1.    -0.001   535.31  -2.205E-01   
 NB-95      766.05        25.        -2.    -0.001   391.58  -7.630E-02   
 EU-152     778.58        18.        -2.    -0.001   292.99  -6.806E-01   
 BI-212     785.16        14.         2.     0.001   267.44   6.848E+00   
 CS-134     795.70        19.         6.     0.003   112.76   2.912E-01   
 CS-134     802.72        23.        -4.    -0.002   174.21  -2.018E+00   
 CO-58      808.34        19.        -5.    -0.003   135.32  -2.087E-01   
 La-140     817.01        14.         4.     0.002   142.26   7.413E-01   
 Cs-136     819.60        25.        -5.    -0.003   154.18  -2.115E-01   
 MN-54      834.81        17.         3.     0.002   178.99   1.520E-01   
 Co-56      846.39         8.         3.     0.002   150.82   1.318E-01   
 EU-154     873.48         9.         1.     0.000   593.07   2.764E-01   
 Sc-46      890.02        13.         6.     0.003   101.08   2.619E-01   
 y-88       898.03        12.        -1.     0.000   595.25  -4.117E-02   
 PA-234     946.46        13.        -1.    -0.001   504.06  -3.690E-01   
 EU-152     964.03        20.         3.     0.002   191.11   1.170E+00   
 EU-154     995.65        19.        -5.    -0.003   122.53  -2.556E+00   
 PA-234M   1001.12        13.         5.     0.003   106.35   3.175E+01   
 EU-154    1004.93        21.        -3.    -0.002   215.25  -8.939E-01   
 Cs-136    1048.56         7.         1.     0.000   585.73   4.422E-02   
 Ga-68     1078.53        14.         6.     0.004    91.75   1.219E+01   
 FE-59     1098.64        18.        -1.    -0.001   507.89  -1.174E-01   
 EU-152    1112.28        28.        -2.    -0.001   485.82  -6.332E-01   
 Ta-182    1120.09        18.        13.     0.007    55.33   1.995E+00   
 Co-56     1238.11        19.         4.     0.002   155.87   3.775E-01   
 AG-110M   1383.74         6.         2.     0.001   176.09   5.876E-01   
 EU-152    1407.45         8.         4.     0.002   117.21   1.223E+00   
 Co-56     1770.05        13.        -2.    -0.001   295.70  -9.373E-01   
 y-88      1835.67         8.        -2.    -0.001   181.72  -1.987E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.3039E+00    1.3039E+00    1.264E+02%                5.81E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.66E+00
 K-40         1.5623E+02    1.5623E+02    6.563E+00%                1.18E+01
 Sc-46  #A    2.6193E-01    2.6193E-01    1.011E+02%                9.19E-01
 CR-51  #A    2.5745E-01    2.5745E-01    6.328E+02%                5.91E+00
 MN-54  #A    1.5197E-01    1.5197E-01    1.790E+02%                9.75E-01
 FE-59  #A   -1.1742E-01   -1.1742E-01    5.079E+02%                2.20E+00
 Co-56  #A    2.2961E-01    2.2961E-01    1.084E+02%                7.26E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 17
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 CO-57  #A    3.0420E-01    3.0420E-01    5.733E+01%                4.63E-01
 CO-58  #A   -2.0870E-01   -2.0870E-01    1.353E+02%                9.94E-01
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.76E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.01E+00
 NB-94  #A   -1.3174E-01   -1.3174E-01    1.803E+02%                8.53E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.20E+00
 NB-95  #A   -7.6301E-02   -7.6301E-02    3.916E+02%                1.08E+00
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.04E+00
 RH-106 #A    5.0519E-01    5.0519E-01    3.811E+02%                7.16E+00
 AG-108M#A    8.0469E-03    8.0469E-03    2.664E+03%                7.86E-01
 AG-110M#A    1.4718E-01    1.4718E-01    1.761E+02%                1.42E+00
 SN-113 #A   -5.3078E-02   -5.3078E-02    5.778E+02%                1.11E+00
 SB-124 #A    2.0685E-01    2.0685E-01    1.053E+02%                7.56E-01
 SB-125 #A    5.5910E-01    5.5910E-01    9.002E+01%                2.49E+00
 I-131  #A    5.5065E-02    5.5066E-02    3.140E+02%                8.09E-01
 Gd-153 #A    2.3334E-01    2.3334E-01    1.840E+02%                1.64E+00
 Ga-68  #A    1.2144E+01    1.2193E+01    9.175E+01%                3.84E+01
 Tc-99m #A    1.5771E-01    1.5783E-01    9.537E+01%                5.10E-01
 BA-133 #A   -6.7848E-03   -6.7848E-03    4.293E+03%                1.06E+00
 CS-134 #A    7.0381E-02    7.0381E-02    1.128E+02%                1.62E+00
 CS-137 #A   -3.3128E-02   -3.3128E-02    8.759E+02%                1.07E+00
 CE-139 #A    1.9992E-01    1.9992E-01    9.063E+01%                6.12E-01
 Ba-140 #A    1.3471E-01    1.3471E-01    1.907E+02%                3.51E+00
 La-140 #A    1.2584E-01    1.2584E-01    1.423E+02%                5.69E-01
 CE-141 #A   -2.6278E-01   -2.6278E-01    1.385E+02%                1.24E+00
 CE-144 #A   -1.0977E+00   -1.0977E+00    1.206E+02%                4.51E+00
 PM-144 #A    1.4049E-01    1.4049E-01    1.335E+02%                6.74E-01
 EU-152 #A    6.1822E-01    6.1822E-01    5.064E+01%                2.41E+00
 EU-154 #A    6.2527E-01    6.2527E-01    3.518E+01%                6.31E+00
 EU-155 #A    6.4155E-01    6.4155E-01    4.197E+01%                2.52E+00
 HF-181 #A    2.8064E-01    2.8064E-01    1.011E+02%                7.66E-01
 Ta-182 #A    1.9950E+00    1.9950E+00    5.533E+01%                3.56E+00
 Hg-203 #A   -2.0700E-01   -2.0700E-01    1.146E+02%                8.12E-01
 TL-208 #     2.7490E+00    2.7490E+00    1.269E+01%                6.13E-01
 pm-146 #A    1.7439E-01    1.7439E-01    6.045E+01%                3.03E+00
 y-88   #A   -4.1170E-02   -4.1170E-02    5.953E+02%                9.29E-01
 Cd-113m#A   -2.1491E+03   -2.1491E+03    1.394E+02%                1.04E+04
 Cd-109 #A    1.7710E-01    1.7710E-01    2.823E+03%                1.74E+01
 PB-210 #A   -7.5931E+00   -7.5931E+00    2.765E+02%                2.98E+01
 PB-212       6.6734E+00    6.6734E+00    1.114E+01%                1.55E+00
 PB-214       6.5446E+00    6.5446E+00    1.410E+01%                1.92E+00
 BI-207 #A   -1.2259E-01   -1.2259E-01    2.233E+02%                9.69E-01
 BI-212 #A    3.3390E+00    3.3390E+00    9.763E+01%                1.12E+01
 BI-214       6.9991E+00    6.9991E+00    1.281E+01%                1.81E+00
 BI-210M#A    9.4949E-02    9.4949E-02    1.903E+02%                1.20E+00
 RA-224 #A   -1.8565E+01   -1.8565E+01    5.041E+01%                3.06E+01
 AC-228       7.4018E+00    7.4018E+00    1.538E+01%                2.00E+00
 TH-227 #A   -4.4007E-01   -4.4007E-01    8.528E+02%                1.27E+01
 TH-229 #A    3.0478E+00    3.0478E+00    1.117E+02%                1.16E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:41 AMPage 18
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140321.An1            
                                                                                 
 TH-234       1.9878E+01    1.9878E+01    3.584E+01%                1.97E+01
 PA-231 #A    4.7506E+00    4.7506E+00    5.027E+01%                2.54E+01
 PA-233 #A    1.1457E+00    1.1457E+00    5.353E+01%                1.82E+00
 PA-234 #A   -3.3243E-01   -3.3243E-01    2.266E+02%                2.62E+00
 PA-234M#A    3.1746E+01    3.1746E+01    1.063E+02%                1.18E+02
 U-235  #A    2.4642E+00    2.4642E+00    6.020E+01%                4.64E+00
 AM-241 #A   -7.2820E-03   -7.2820E-03    9.874E+03%                2.50E+00
 Np-237 #A    2.7229E+00    2.7229E+00    4.196E+01%                3.62E+00
 Ir-192 #C    9.6803E-01    9.6803E-01    1.541E+01%                9.29E-01
 Cs-136 #A   -2.1146E-01   -2.1146E-01    1.542E+02%                1.14E+00
 Np-239 #A   -1.4616E-01   -1.4617E-01    4.853E+02%                2.47E+00
 Nd-147 #A   -6.2000E-02   -6.2001E-02    2.521E+03%                5.79E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  238.4 to  1999.5 keV)     2.065E+02  Bq/Sample     
 Total Decayed Activity (  238.4 to  1999.5 keV) 2.0647977E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140332
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-18-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-18-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:54        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:54:23     Real Time: 1804   sec
        Analysis Time: 2/10/2014 08:24        Dead Time: 0.24   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -7.014E-01          263.4     1.848E+00    1.848E+00    6.639E+00
NA-22     -2.410E-01          151.6     3.653E-01    3.655E-01    1.297E+00
K-40       1.593E+02            6.3     9.958E+00    1.287E+01    8.951E+00
Sc-46      1.062E+00           22.2     2.356E-01    2.418E-01    1.049E+00
CR-51     -4.473E-01          412.1     1.843E+00    1.843E+00    6.563E+00
MN-54      1.819E-01          142.7     2.596E-01    2.598E-01    9.195E-01
FE-59     -5.306E-01          120.0     6.367E-01    6.373E-01    2.217E+00
Co-56      4.642E-01           60.8     2.822E-01    2.832E-01    8.463E-01
CO-57     -1.486E-01          127.5     1.894E-01    1.896E-01    6.442E-01
CO-58     -1.609E-01          171.5     2.760E-01    2.761E-01    9.808E-01
CO-60      0.000E+00          707.1     2.411E-01    2.411E-01    1.677E+00
ZN-65     -9.221E-01          109.7     1.011E+00    1.012E+00    3.453E+00
NB-94      6.599E-02          405.5     2.676E-01    2.676E-01    9.687E-01
ZR-95      9.673E-02          425.5     4.116E-01    4.116E-01    1.523E+00
NB-95     -1.776E-01          157.1     2.791E-01    2.792E-01    9.843E-01
RU-103    -1.938E-01          137.8     2.672E-01    2.673E-01    9.273E-01
RH-106     2.692E+00          109.7     2.953E+00    2.956E+00    8.189E+00
AG-108M   -8.080E-02          280.6     2.267E-01    2.268E-01    8.081E-01
AG-110M    8.865E-02          127.5     1.130E-01    1.131E-01    1.384E+00
SN-113    -4.003E-01           95.1     3.808E-01    3.814E-01    1.290E+00
SB-124    -7.943E-02          307.3     2.441E-01    2.441E-01    8.772E-01
SB-125     5.113E-01           74.7     3.819E-01    3.828E-01    2.713E+00
I-131      8.022E-02          299.2     2.401E-01    2.401E-01    6.303E-01
Gd-153    -5.259E-01          123.1     6.473E-01    6.481E-01    2.189E+00
Ga-68      5.771E+00          203.0     1.172E+01    1.172E+01    4.200E+01
Tc-99m     1.952E-01           86.8     1.693E-01    1.697E-01    5.691E-01
BA-133    -1.204E-01          237.4     2.857E-01    2.858E-01    1.015E+00
CS-134     2.813E-01           61.5     1.729E-01    1.735E-01    1.053E+00
CS-137     9.851E-02          262.4     2.585E-01    2.586E-01    9.379E-01
CE-139     1.781E-01          100.2     1.785E-01    1.793E-01    6.055E-01
Ba-140    -6.039E-01          154.0     9.299E-01    9.305E-01    3.265E+00
La-140     1.458E-01           91.4     1.332E-01    1.334E-01    2.282E+00
CE-141     0.000E+00         1000.0     3.159E-01    3.159E-01    1.325E+00
CE-144     1.918E+00           70.4     1.350E+00    1.354E+00    4.482E+00
PM-144     1.147E-01          182.6     2.095E-01    2.096E-01    7.565E-01
EU-152     1.339E-01          434.4     5.818E-01    5.819E-01    2.112E+00
EU-154     5.302E-01          330.1     1.750E+00    1.751E+00    7.488E+00
EU-155     6.850E-01           60.7     4.159E-01    4.176E-01    2.834E+00
HF-181     1.195E-01           77.4     9.251E-02    9.272E-02    8.898E-01
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Ta-182     6.132E+00           21.6     1.322E+00    1.357E+00    3.399E+00
Hg-203    -2.092E-01          125.0     2.614E-01    2.617E-01    8.935E-01
TL-208     2.728E+00           15.7     4.289E-01    4.517E-01    7.791E-01
pm-146     5.919E-02         1096.0     6.488E-01    6.488E-01    2.429E+00
y-88      -9.146E-02          347.4     3.177E-01    3.177E-01    1.153E+00
Cd-113m    3.348E+02          909.2     3.044E+03    3.044E+03    1.081E+04
Cd-109     3.236E+00          141.5     4.579E+00    4.582E+00    1.561E+01
PB-210     2.118E+01           41.6     8.806E+00    8.893E+00    2.555E+01
PB-212     5.212E+00           17.2     8.945E-01    9.559E-01    1.985E+00
PB-214     1.235E+01            7.4     9.112E-01    1.115E+00    1.753E+00
BI-207     1.827E-01          113.9     2.082E-01    2.084E-01    7.251E-01
BI-212     0.000E+00         1000.0     3.177E+00    3.177E+00    1.438E+01
BI-214     9.798E+00           12.0     1.171E+00    1.277E+00    2.138E+00
BI-210M    0.000E+00         1000.0     1.286E-01    1.286E-01    1.559E+00
RA-224    -1.631E+01           57.6     9.390E+00    9.448E+00    3.085E+01
AC-228     5.645E+00           17.2     9.682E-01    1.010E+00    3.585E+00
TH-227    -2.917E+00           75.4     2.198E+00    2.207E+00    7.310E+00
TH-229     6.855E+00           50.2     3.441E+00    3.485E+00    1.108E+01
TH-234     1.728E+01           49.6     8.568E+00    8.615E+00    2.258E+01
PA-231    -2.078E-01          149.7     3.112E-01    3.114E-01    2.235E+01
PA-233    -2.115E-01          158.4     3.352E-01    3.354E-01    1.971E+00
PA-234    -1.292E+00           80.7     1.043E+00    1.045E+00    3.479E+00
PA-234M    2.479E+01           52.4     1.299E+01    1.305E+01    1.278E+02
U-235      1.874E+00           74.9     1.404E+00    1.407E+00    4.575E+00
AM-241     1.636E+00           45.5     7.436E-01    7.484E-01    1.982E+00
Np-237     1.099E+00          150.3     1.652E+00    1.653E+00    5.603E+00
Ir-192     5.216E-02          428.9     2.237E-01    2.237E-01    6.021E-01
Cs-136    -6.507E-02          376.0     2.446E-01    2.446E-01    9.000E-01
Np-239     7.429E-01          102.2     7.592E-01    7.605E-01    2.559E+00
Nd-147    -1.145E+00          166.2     1.903E+00    1.904E+00    6.663E+00
-----------------------------------------------------------------------------
Total      6.304E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-18-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140332.An1

 Acquisition information
        Start time:                 2/10/2014 7:54:23 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.24 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:54:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:27 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1348

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.42       68.  22.08   0.84  2.220E-02    46.54   4.250    PBC<MDA PB210 
    50.13       20.  70.60   0.89  2.496E-02    50.14   8.000    PBC<MDA TH227 
    59.31       33.  45.45   0.79  3.122E-02    59.54  35.900    PBC<MDA AM241 
    63.40       40.  31.63   1.07  3.338E-02    63.29   3.810    PBC<MDA TH234 
    74.89       85.  18.76   0.92  3.880E-02
    77.06      134.  14.52   0.92  3.961E-02
    86.49       11. 150.32   0.93  4.242E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  4.688E-01 EU155 
    87.06       49.  38.45   0.36  4.256E-02
    87.42       31.  60.72   0.93  4.243E-02    86.54  30.700    PBC<MDA EU155 
    88.04        9. 141.47   0.93  4.278E-02    88.04   3.790    PBC<MDA Cd109 
    92.64       15.  32.39   0.93  4.369E-02    92.59   5.584    PBC<MDA TH234 
    93.40       26.  62.54   0.93  4.382E-02    93.35   5.561    PBC<MDA AC228 
    98.86       17.  75.71   0.94  4.467E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.379E+00 Np239 
   106.46       14. 102.19   0.95  4.521E-02   106.13  22.700    PBC<MDA Np239 
                                               105.31  21.200  7.963E-01 EU155 
                                               106.13  22.700  7.429E-01 Np239 
   132.96       17.  70.37   0.97  4.448E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.918E+00 CE144 
   132.99       16.  77.43   0.97  4.453E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.801E+00 CE144 
   139.01       13.  86.77   0.98  4.377E-02   140.51  89.300    PBC<MDA Tc99m 
   144.38       16.  74.89   0.98  4.338E-02   143.79  10.960    PBC<MDA U235  
   164.01       10. 100.22   1.00  4.089E-02   165.85  79.900    PBC<MDA CE139 
   193.66       20.  50.20   1.03  3.699E-02   193.51   4.400    PBC<MDA TH229 
   204.05        6. 198.67   1.04  3.557E-02   205.33   5.010    PBC<MDA U235  
   208.57        6. 182.02   1.05  3.496E-02   210.85   2.990    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.49      148.  15.22   1.17  3.221E-02   238.63  43.300  5.212E+00 PB212 
   241.88       39.  37.88   0.79  3.189E-02   242.00   7.430    PBC<MDA PB214 
   264.24        1. 909.22   1.09  3.010E-02   263.70   0.006    PBC<MDA Cd113m
   277.76       15.  65.42   1.11  2.910E-02   277.28   6.310    PBC<MDA TL208 
   294.55      134.  11.24   1.31  2.792E-02   295.09  19.300  1.305E+01 PB214 
   298.03        4. 213.33   1.13  2.757E-02
   299.85        3. 303.66   1.13  2.757E-02   300.03   3.280    PBC<MDA PB212 
                                               300.18   6.200  1.017E+00 PA233 
   299.93        2. 487.75   1.13  2.756E-02   300.18   6.200    PBC<MDA PA233 
   308.44        2. 432.70   1.14  2.706E-02   308.44  31.750    PBC<MDA Ir192 
   313.38        1. 740.69   1.14  2.658E-02   312.01  36.000    PBC<MDA PA233 
                                               316.49  87.040  2.222E-02 Ir192 
   338.25       45.  22.25   1.16  2.538E-02   338.32  12.010  8.203E+00 AC228 
   345.09        2. 434.39   1.17  2.508E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  1.339E-01 EU152 
   351.63      212.   8.26   1.14  2.471E-02   351.93  37.600  1.199E+01 PB214 
   364.37        2. 299.24   1.19  2.410E-02   364.48  81.700    PBC<MDA I131  
   463.12       10.  74.68   1.28  2.035E-02   463.37  10.470    PBC<MDA SB125 
   487.60        7.  91.35   1.30  1.964E-02   487.02  45.500    PBC<MDA La140 
   510.90       37.  27.05   1.32  1.895E-02   511.86  20.000  5.433E+00 RH106 
                                               511.86  20.000  5.433E+00 RH106 
   563.12        3. 176.86   1.36  1.768E-02   563.24   8.350    PBC<MDA CS134 
   569.32        5. 125.57   1.37  1.754E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.021E+00 PA234 
                                               569.70  97.740  1.696E-01 BI207 
   569.32        5. 125.52   1.37  1.754E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.022E+00 PA234 
                                               569.70  97.740  1.697E-01 BI207 
   569.34        6. 113.91   1.37  1.753E-02   569.32  15.380  1.161E+00 CS134 
                                               569.47   8.200  2.178E+00 PA234 
                                               569.70  97.740  1.827E-01 BI207 
   583.36       72.  14.61   0.36  1.724E-02   583.02  84.500  2.728E+00 TL208 
   609.28      147.  11.00   1.34  1.669E-02   609.31  46.090  9.798E+00 BI214 
                                               610.30   5.750  8.538E+01 RU103 
                                               610.30   5.750  8.538E+01 RU103 
   621.47        4. 171.94   1.42  1.644E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.342E+00 RH106 
   636.19        4. 182.17   1.43  1.618E-02   635.89  11.310    PBC<MDA SB125 
   638.97        1. 862.11   1.43  1.616E-02   636.97   7.170    PBC<MDA I131  
   657.28        4. 127.48   1.45  1.578E-02   657.76  94.640    PBC<MDA AG110M
   661.47        2. 262.44   1.45  1.571E-02   661.66  85.210    PBC<MDA CS137 
   694.10        3. 182.64   1.48  1.513E-02   696.54  99.000    PBC<MDA PM144 
   702.68        2. 405.55   1.49  1.503E-02   702.63  97.900    PBC<MDA NB94  
   756.91        1. 425.50   1.53  1.422E-02   756.73  54.460    PBC<MDA ZR95  
   768.11       11.  52.41   1.54  1.409E-02   766.41   0.294    PBC<MDA PA234M
   795.62        8.  61.47   1.56  1.369E-02   795.87  85.530    PBC<MDA CS134 
   801.91        4. 167.26   1.57  1.362E-02   801.95   8.690    PBC<MDA CS134 
   837.58        4. 142.70   1.60  1.321E-02   834.85  99.980    PBC<MDA MN54  
   860.91        3. 137.70   1.62  1.291E-02   860.56  12.420    PBC<MDA TL208 
   872.32        1. 619.29   1.63  1.277E-02   873.23  12.270    PBC<MDA EU154 
   882.18        1. 751.00   1.63  1.269E-02   880.53   6.000    PBC<MDA PA234 
   883.08        2. 323.73   1.64  1.266E-02   883.24   9.600    PBC<MDA PA234 
   911.62       16.  46.35   1.66  1.237E-02   911.07  29.000    PBC<MDA AC228 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   968.98       34.  17.15   1.58  1.180E-02   968.97  17.460  9.169E+00 AC228 
   996.52        2. 330.12   1.73  1.155E-02   996.33  10.600    PBC<MDA EU154 
  1037.58        3. 170.51   1.76  1.119E-02  1037.84  14.130    PBC<MDA Co56  
  1050.48        4. 136.25   1.77  1.109E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.129E+01 RH106 
  1076.98        3. 203.01   1.79  1.088E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.27       41.  21.56   1.83  1.055E-02  1120.29  15.100  1.278E+01 BI214 
                                              1120.55  99.987  2.139E+00 Sc46  
                                              1121.30  34.900  6.132E+00 Ta182 
                                              1120.55  99.987  2.139E+00 Sc46  
                                              1121.30  34.900  6.132E+00 Ta182 
  1120.27       40.  22.19   1.83  1.055E-02  1120.29  15.100  1.268E+01 BI214 
                                              1120.55  99.987  2.123E+00 Sc46  
                                              1121.30  34.900  6.086E+00 Ta182 
  1120.28       40.  19.20   1.37  1.055E-02  1120.29  15.100  1.378E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1188.82        6. 121.85   1.88  1.008E-02  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  1.924E+00 Ta182 
  1237.86       12.  60.79   1.92  9.765E-03  1238.28  66.070    PBC<MDA Co56  
  1408.41        5. 111.30   2.05  8.829E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  1.522E+00 EU152 
  1460.57      262.   6.10   2.42  8.576E-03  1460.83  10.670  1.593E+02 K40   
  1764.28       16.  28.42   2.30  7.376E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.12    74.89        84.        85. 2.186E+03   18.76   0.917  -       D
   307.80    77.06       121.       134. 3.374E+03   14.52   0.919  -       D
   347.76    87.06       119.        23. 5.323E+02   71.37   0.928  -       c

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.33    46.42        77.        36.     0.020    22.08   0.839 
 TH-227    200.17    50.13        87.        20.     0.011    70.60   0.893 
 AM-241    236.82    59.31        64.        33.     0.018    45.45   0.788s
 TH-234    253.17    63.40       110.        40.     0.022    31.63   1.075 
 Np-237    345.47    86.49       131.        11.     0.006   150.32   0.928D
 EU-155    349.17    87.42       162.        31.     0.017    60.72   0.928s
 Cd-109    351.66    88.04        85.         9.     0.005   141.47   0.929D
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147    364.51    91.25       207.       -31.    -0.017    67.39   0.932s
 TH-234    369.85    92.59       120.        15.     0.008    32.39   0.934D
 AC-228    372.89    93.35       115.        26.     0.014    62.54   0.934D
 Gd-153    390.06    97.65       114.       -13.    -0.007   123.08   0.938s
 Np-239    394.92    98.86        71.        17.     0.009    75.71   0.940s
 Np-239    418.52   104.77        92.        -2.    -0.001   627.33   0.944s
 EU-155    420.26   105.20        98.        -4.    -0.002   341.01   0.946s
 Np-239    425.28   106.46        91.        14.     0.008   102.19   0.946s
 EU-152    483.95   121.14        96.       -10.    -0.006   141.88   0.961s
 CO-57     483.89   121.12        82.       -10.    -0.006   127.52   0.962s
 PA-234    525.21   131.46       105.       -19.    -0.010    80.67   0.970s
 HF-181    531.32   132.99        69.        16.     0.009    77.43   0.972 
 CE-144    531.19   132.96        63.        17.     0.009    70.37   0.973 
 Tc-99m    555.37   139.01        60.        13.     0.007    86.77   0.979s
 U-235     576.84   144.38        61.        16.     0.009    74.89   0.982s
 Ba-140    649.65   162.59       116.        -5.    -0.003   305.65   1.000s
 U-235     650.80   162.88       110.       -11.    -0.006   144.03   1.001s
 CE-139    655.29   164.01        50.        10.     0.006   100.22   1.003s
 TH-229    773.84   193.66        41.        20.     0.011    50.20   1.029s
 U-235     815.35   204.05        75.         6.     0.004   198.67   1.040s
 TH-229    833.42   208.57        48.         6.     0.003   182.02   1.045s
 TH-227    939.02   234.99       114.       -21.    -0.012    75.36   1.069s
 PB-212    953.03   238.49       102.       131.     0.073    15.22   1.165s
 RA-224    959.85   240.19       226.       -38.    -0.021    57.58   1.074s
 PB-214    966.59   241.88        64.        39.     0.022    37.88   0.792s
 EU-152    976.15   244.27        78.       -11.    -0.006   114.12   1.077s
 Cd-113m  1055.97   264.24        48.         1.     0.001   909.22   1.095s
 TL-208   1110.01   277.76        39.        15.     0.008    65.42   1.107 
 Hg-203   1116.62   279.41        57.        -9.    -0.005   124.95   1.109s
 PB-214   1177.13   294.55        30.       126.     0.070    11.24   1.315s
 PB-212   1198.35   299.85        44.         3.     0.002   303.66   1.128s
 PA-231   1191.04   298.03        31.         4.     0.002   213.33   1.128s
 PA-233   1198.65   299.93        46.         2.     0.001   487.75   1.128s
 PA-231   1215.37   304.11        39.        -4.    -0.002   210.15   1.131 
 BA-133   1215.59   304.17        40.        -5.    -0.003   193.34   1.131 
 Ba-140   1216.35   304.36        45.        -5.    -0.003   180.64   1.133s
 BI-210M  1216.07   304.29        42.        -5.    -0.003   185.36   1.133s
 Ir-192   1232.69   308.44        39.         2.     0.001   432.70   1.136 
 PA-233   1251.23   313.08        46.        -6.    -0.003   158.45   1.139s
 Ir-192   1252.44   313.38        23.         1.     0.001   740.69   1.143s
 CR-51    1279.82   320.23        37.        -2.    -0.001   412.11   1.147s
 AC-228   1351.83   338.25        28.        45.     0.025    22.25   1.163 
 Cs-136   1364.33   341.37        56.       -12.    -0.007    90.27   1.165s
 EU-152   1379.19   345.09        23.         2.     0.001   434.39   1.169s
 HF-181   1384.54   346.43        34.        -4.    -0.002   192.14   1.170s
 PB-214   1405.34   351.63        33.       200.     0.111     8.26   1.137s
 BA-133   1423.69   356.22        29.        -3.    -0.002   237.35   1.180s
 I-131    1456.27   364.37        18.         2.     0.001   299.24   1.187s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  6
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1535.26   384.12        27.        -3.    -0.002   216.03   1.205s
 SN-113   1564.89   391.53        45.       -11.    -0.006    95.13   1.212s
 SB-125   1709.32   427.65        37.        -5.    -0.003   184.32   1.245s
 AG-108M  1736.11   434.36        30.        -3.    -0.002   280.60   1.250s
 pm-146   1813.69   453.76        28.        -4.    -0.002   180.19   1.268s
 SB-125   1851.11   463.12        20.        10.     0.005    74.68   1.277s
 PM-144   1905.48   476.71        22.        -3.    -0.002   222.68   1.289s
 BE-7     1909.39   477.69        23.        -3.    -0.001   263.42   1.289s
 HF-181   1926.32   481.93        24.        -2.    -0.001   383.34   1.293s
 La-140   1949.00   487.60        18.         7.     0.004    91.35   1.298s
 RU-103   1990.04   497.86        33.        -6.    -0.003   137.83   1.307s
 RH-106   2042.17   510.90        32.        37.     0.021    27.05   1.320s
 Nd-147   2128.04   532.37        31.        -5.    -0.003   166.18   1.337s
 Ba-140   2152.10   538.39        25.        -5.    -0.003   153.99   1.342s
 CS-134   2251.03   563.12        15.         3.     0.002   176.86   1.365s
 CS-134   2275.83   569.32        19.         5.     0.003   125.52   1.370s
 PA-234   2275.82   569.32        19.         5.     0.003   125.57   1.370s
 BI-207   2275.91   569.34        18.         6.     0.003   113.91   1.371s
 TL-208   2331.97   583.36        14.        72.     0.040    14.61   0.363s
 SB-124   2409.91   602.85        25.        -2.    -0.001   307.32   1.400s
 CS-134   2417.95   604.86        37.        -5.    -0.003   183.72   1.401s
 BI-214   2435.64   609.28        33.       136.     0.075    11.00   1.339 
 RU-103   2435.86   609.34        23.       133.     0.074    10.10   1.406s
 AG-108M  2450.97   613.12        30.        -3.    -0.002   231.50   1.410s
 PM-144   2478.85   620.09        25.        -4.    -0.002   184.97   1.413s
 RH-106   2484.38   621.47        21.         4.     0.002   171.94   1.416s
 SB-125   2543.26   636.19        21.         4.     0.002   182.17   1.428s
 I-131    2554.37   638.97        18.         1.     0.000   862.11   1.429s
 AG-110M  2627.58   657.28        12.         4.     0.002   127.48   1.447s
 CS-137   2644.34   661.47        18.         2.     0.001   262.44   1.451s
 PM-144   2774.89   694.10        14.         3.     0.002   182.64   1.480s
 NB-94    2809.18   702.68        24.         2.     0.001   405.55   1.486s
 EU-154   2893.44   723.74        18.        -3.    -0.002   188.92   1.503s
 ZR-95    2893.60   723.78        18.        -3.    -0.002   191.29   1.504s
 pm-146   2945.90   736.86        24.        -4.    -0.002   166.54   1.514s
 ZR-95    3026.13   756.91        16.         1.     0.001   425.50   1.532s
 AG-110M  3059.89   765.35        32.        -8.    -0.005   103.09   1.538s
 NB-95    3059.18   765.18        23.        -4.    -0.002   157.13   1.539s
 PA-234M  3070.93   768.11        11.        11.     0.006    52.41   1.540s
 CS-134   3180.97   795.62         9.         8.     0.005    61.47   1.565s
 CS-134   3206.13   801.91        18.         4.     0.002   167.26   1.570s
 CO-58    3237.69   809.80        20.        -4.    -0.002   171.47   1.577s
 La-140   3255.38   814.22        16.        -1.    -0.001   434.19   1.581s
 Cs-136   3268.29   817.45        17.        -2.    -0.001   375.96   1.583s
 MN-54    3348.82   837.58        17.         4.     0.002   142.70   1.597s
 TL-208   3442.17   860.91         8.         3.     0.002   137.70   1.618s
 NB-94    3475.55   869.26        20.        -5.    -0.003   139.09   1.627s
 EU-154   3487.80   872.32        16.         1.     0.001   619.29   1.629s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3527.25   882.18        21.         1.     0.000   751.00   1.635s
 PA-234   3530.85   883.08        22.         2.     0.001   323.73   1.637s
 y-88     3585.96   896.86        21.        -2.    -0.001   347.37   1.649s
 AC-228   3645.05   911.62        19.        16.     0.009    46.35   1.660s
 AG-110M  3744.79   936.55        26.        -3.    -0.001   283.43   1.682s
 PA-234   3771.04   943.11        18.        -2.    -0.001   271.94   1.689s
 EU-152   3864.39   966.44        37.        -8.    -0.005   110.22   1.703s
 AC-228   3874.53   968.98         0.        34.     0.019    17.15   1.583s
 EU-154   3984.72   996.52        15.         2.     0.001   330.12   1.729s
 PA-234M  3997.12   999.62        17.        -3.    -0.002   204.01   1.733s
 Co-56    4149.02  1037.58        15.         3.     0.002   170.51   1.763s
 RH-106   4200.65  1050.48        10.         4.     0.002   136.25   1.772s
 BI-207   4257.01  1064.56        19.        -3.    -0.002   237.02   1.783s
 Ga-68    4306.71  1076.98        19.         3.     0.002   203.01   1.794s
 FE-59    4396.86  1099.51        21.        -6.    -0.003   120.00   1.811s
 EU-152   4447.12  1112.07        22.        -2.    -0.001   435.48   1.821s
 ZN-65    4462.00  1115.79        43.        -9.    -0.005   109.67   1.824s
 BI-214   4479.97  1120.28        11.        40.     0.022    19.20   1.372s
 Sc-46    4479.93  1120.27        20.        40.     0.022    22.19   1.828s
 Ta-182   4479.93  1120.27        18.        41.     0.023    21.56   1.828s
 Ta-182   4754.30  1188.82        21.         6.     0.003   121.85   1.881s
 Ta-182   4884.60  1221.38        25.        -4.    -0.002   196.87   1.906s
 Co-56    4950.56  1237.86        20.        12.     0.007    60.79   1.919s
 NA-22    5091.83  1273.15        18.        -4.    -0.002   151.60   1.946s
 EU-154   5091.83  1273.15        18.        -4.    -0.002   151.60   1.946s
 FE-59    5163.99  1291.18        25.        -3.    -0.002   258.01   1.959s
 EU-152   5633.27  1408.41        13.         5.     0.003   111.30   2.046s
 K-40     5842.08  1460.57         7.       262.     0.146     6.10   2.415 
 BI-214   7058.28  1764.28        10.        16.     0.009    28.42   2.297s
 Co-56    7073.54  1768.09        22.        -9.    -0.005    82.15   2.302s
 y-88     7338.29  1834.18         4.        -1.    -0.001   223.86   2.345s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -7.0141E-01                                      5.31E+01             
                           477.60-7.014E-01 ?(  6.639E+00 2.63E+02 1.05E+01 G  
 
NA-22    C  -2.4097E-01                                      9.50E+02             
                          1274.53-2.410E-01 ?(  1.297E+00 1.52E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.5928E+02                                      4.66E+11             
                          1460.83 1.593E+02  (P 8.951E+00 6.10E+00 1.07E+01 G  
 
Sc-46    F   1.0619E+00                                      8.38E+01             
                           889.28 7.269E-04 %(  1.049E+00 3.88E+04 1.00E+02 G  
                          1120.55 2.123E+00  (  1.236E+00 2.22E+01 1.00E+02 G  
 
CR-51    F  -4.4727E-01                                      2.77E+01             
                           320.08-4.473E-01 ?(  6.563E+00 4.12E+02 9.94E+00 G  
 
MN-54    C   1.8194E-01                                      3.12E+02             
                           834.85 1.819E-01 ?(  9.195E-01 1.43E+02 1.00E+02 G  
 
FE-59    F  -5.3058E-01                                      4.45E+01             
                          1099.25-5.306E-01 ?(  2.217E+00 1.20E+02 5.65E+01 G  
                          1291.60-3.810E-01 +   3.520E+00 2.58E+02 4.32E+01 G  
 
Co-56    C   4.6422E-01                                      7.73E+01             
                           846.77 3.825E-03 &(  8.463E-01 5.81E+03 9.99E+01 G  
                          1238.28 1.009E+00 ?(  2.006E+00 6.08E+01 6.61E+01 G  
                          1037.84 1.172E+00 ?(  7.188E+00 1.71E+02 1.41E+01 G  
                          1771.35-4.351E+00 +   1.208E+01 8.21E+01 1.55E+01  A 
 
CO-57    C  -1.4855E-01                                      2.72E+02             
                           122.06-1.485E-01 ?(  6.442E-01 1.28E+02 8.56E+01 G  
                           136.47 1.628E-01 &   6.424E+00 1.14E+03 1.07E+01 G  
 
CO-58    C  -1.6094E-01                                      7.09E+01             
                           810.78-1.609E-01 ?(  9.808E-01 1.71E+02 9.95E+01 G  
 
ZN-65    F  -9.2208E-01                                      2.44E+02             
                          1115.55-9.221E-01 ?(  3.453E+00 1.10E+02 5.06E+01 G  
 
NB-94    I   6.5992E-02                                      7.41E+06             
                           702.63 6.599E-02 ?(  9.687E-01 4.06E+02 9.79E+01 G  
                           871.10-2.083E-01 +   1.019E+00 1.39E+02 9.99E+01 G  
 
ZR-95    I   9.6729E-02                                      6.40E+01             
                           756.73 9.673E-02 &(  1.523E+00 4.26E+02 5.45E+01 G  
                           724.20-2.795E-01 +   1.919E+00 1.91E+02 4.42E+01 G  
 
NB-95    I  -1.7762E-01                                      6.40E+01             
                           765.79-1.776E-01 ?(  9.843E-01 1.57E+02 9.98E+01 G  
 
RU-103   I  -1.9384E-01                                      3.93E+01             
                           497.05-1.938E-01 ?(  9.273E-01 1.38E+02 9.09E+01 G  
                           610.30 7.686E+01 ?   1.463E+01 1.01E+01 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   2.6919E+00                                      3.74E+02             
                           621.92 1.342E+00 ?(  8.189E+00 1.72E+02 9.93E+00 G  
                          1050.36 1.129E+01 &(  5.534E+01 1.36E+02 1.56E+00 G  
                           511.86 5.433E+00 ?   4.245E+00 2.71E+01 2.00E+01 GA 
 
AG-108M  C  -8.0803E-02                                      1.53E+05             
                           433.94-8.080E-02 ?(  8.081E-01 2.81E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.430E+00 1.00E+03 9.08E+01 G  
                           614.28-1.279E-01 &   1.050E+00 2.31E+02 8.98E+01 G  
 
AG-110M  F   8.8650E-02                                      2.50E+02             
                           884.68 1.401E-03 %(  1.384E+00 2.65E+04 7.27E+01 G  
                           657.76 1.557E-01 ?(  7.047E-01 1.27E+02 9.46E+01 G  
                           937.49-3.508E-01 +   3.560E+00 2.83E+02 3.44E+01 G  
                          1384.30-1.100E-01 %   5.551E+00 1.35E+03 2.43E+01 G  
                           763.94-1.448E+00 &   5.106E+00 1.03E+02 2.23E+01 G  
 
SN-113   F  -4.0030E-01                                      1.15E+02             
                           391.69-4.003E-01 ?(  1.290E+00 9.51E+01 6.40E+01 G  
 
SB-124   F  -7.9427E-02                                      6.02E+01             
                           602.73-7.943E-02 ?(  8.772E-01 3.07E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.122E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 +   1.179E+01 1.00E+03 1.08E+01 G  
 
SB-125   I   5.1134E-01                                      1.01E+03             
                           427.88-4.208E-01 ?(  2.713E+00 1.84E+02 2.96E+01 G  
                           600.50-7.783E-02 %   4.342E+00 1.51E+03 1.79E+01 G  
                           635.89 1.128E+00 ?(  7.311E+00 1.82E+02 1.13E+01 G  
                           463.37 2.481E+00 ?(  6.207E+00 7.47E+01 1.05E+01 G  
 
I-131    I   8.0222E-02                                      8.02E+00             
                           364.48 5.777E-02 ?(  6.303E-01 2.99E+02 8.17E+01 G  
                           284.30-2.820E-01 &   1.083E+01 1.08E+03 6.14E+00 G  
                           636.97 3.361E-01 ?(  1.076E+01 8.62E+02 7.17E+00 G  
 
Gd-153   F  -5.2594E-01                                      2.42E+02             
                            97.50-5.259E-01 &(  2.189E+00 1.23E+02 3.00E+01 G  
                           103.20-8.313E-03 &   2.352E+00 8.03E+03 2.18E+01 G  
 
Ga-68    C   5.7712E+00                                      4.71E-02             
                          1077.40 5.771E+00 ?(  4.200E+01 2.03E+02 3.30E+00 G  
 
Tc-99m   I   1.9515E-01                                      2.51E-01             
                           140.51 1.952E-01 ?(  5.691E-01 8.68E+01 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 10
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -1.2037E-01                                      3.85E+03             
                           356.00-1.204E-01 ?(  1.015E+00 2.37E+02 6.20E+01 G  
                           302.85-5.263E-01 +   3.557E+00 1.93E+02 1.83E+01 G  
                           383.84-9.330E-01 +   7.159E+00 2.16E+02 8.94E+00 GA 
                            80.99 2.246E-02 &   2.122E+00 2.72E+03 3.41E+01 GA 
 
CS-134   I   2.8128E-01                                      7.54E+02             
                           604.71-1.638E-01 &(  1.053E+00 1.84E+02 9.76E+01 G  
                           795.87 3.995E-01 ?(  7.986E-01 6.15E+01 8.55E+01 G  
                           569.32 1.078E+00 ?(  4.736E+00 1.26E+02 1.54E+01 G  
                           801.95 1.787E+00 ?(  1.065E+01 1.67E+02 8.69E+00 G  
                           563.24 1.241E+00 &(  7.891E+00 1.77E+02 8.35E+00 G  
 
CS-137   I   9.8511E-02                                      1.10E+04             
                           661.66 9.851E-02 ?(  9.379E-01 2.62E+02 8.52E+01 G  
 
CE-139   F   1.7807E-01                                      1.38E+02             
                           165.85 1.781E-01 &(  6.055E-01 1.00E+02 7.99E+01 G  
 
Ba-140   I  -6.0390E-01                                      1.28E+01             
                           537.26-6.039E-01 ?(  3.265E+00 1.54E+02 2.44E+01 G  
                           162.66-1.107E+00 +   1.163E+01 3.06E+02 6.22E+00 G  
                           304.85-2.568E+00 +   1.613E+01 1.81E+02 4.29E+00 G  
 
La-140   I   1.4580E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.282E+00 1.00E+03 9.54E+01 G  
                           487.02 4.515E-01 ?(  1.410E+00 9.13E+01 4.55E+01 G  
                           328.76-1.823E-02 %   3.432E+00 5.24E+03 2.03E+01 G  
                           815.77-2.333E-01 +   3.751E+00 4.34E+02 2.33E+01 G  
 
CE-144   I   1.9183E+00                                      2.85E+02             
                           133.54 1.918E+00 ?(  4.482E+00 7.04E+01 1.11E+01 G  
 
PM-144   C   1.1469E-01                                      3.63E+02             
                           696.54 1.147E-01 ?(  7.565E-01 1.83E+02 9.90E+01 G  
                           618.06-1.360E-01 &   8.904E-01 1.85E+02 9.91E+01 G  
                           476.81-2.064E-01 +   1.644E+00 2.23E+02 4.20E+01 G  
 
EU-152   F   1.3394E-01                                      4.94E+03             
                           344.29 1.339E-01 ?(  2.112E+00 4.34E+02 2.65E+01 G  
                          1112.07-5.983E-01 +   9.479E+00 4.35E+02 1.36E+01 G  
                           121.78-4.291E-01 +   2.072E+00 1.42E+02 2.86E+01 G  
                           778.92 0.000E+00 -   8.943E+00 1.00E+03 1.29E+01 G  
                           964.11-2.654E+00 +   1.002E+01 1.10E+02 1.46E+01 G  
                           244.69-2.618E+00 +   1.013E+01 1.14E+02 7.58E+00 G  
                          1408.00 1.522E+00 ?   5.931E+00 1.11E+02 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   5.3021E-01                                      3.14E+03             
                           873.23 3.245E-01 ?(  7.488E+00 6.19E+02 1.23E+01 G  
                           123.10 3.532E-02 &   1.245E+00 1.00E+03 4.08E+01 G  
                          1274.54-6.844E-01 +   3.682E+00 1.52E+02 3.52E+01 G  
                           723.36-6.211E-01 +   4.206E+00 1.89E+02 2.02E+01 G  
                          1004.77-3.969E-02 %   5.453E+00 3.62E+03 1.80E+01 G  
                           996.33 7.683E-01 &(  9.358E+00 3.30E+02 1.06E+01 G  
 
EU-155   I   6.8500E-01                                      1.81E+03             
                           105.31-2.407E-01 ?(  2.834E+00 3.41E+02 2.12E+01 G  
                            86.54 1.324E+00 &(  2.647E+00 6.07E+01 3.07E+01 G  
 
HF-181   F   1.1948E-01                                      4.24E+01             
                           482.00-6.416E-02 ?(  8.898E-01 3.83E+02 8.05E+01 G  
                           133.02 4.609E-01 ?(  1.191E+00 7.74E+01 4.33E+01 G  
                           345.83-6.490E-01 +   4.380E+00 1.92E+02 1.51E+01 G  
                           136.30 2.970E-01 &   1.166E+01 1.13E+03 5.85E+00 G  
 
Ta-182   F   6.1320E+00                                      1.14E+02             
                          1121.30 6.132E+00 ?(  3.399E+00 2.16E+01 3.49E+01 G  
                          1221.41-7.744E-01 -   5.411E+00 1.97E+02 2.70E+01 G  
                          1189.05 1.924E+00 -   8.173E+00 1.22E+02 1.62E+01 G  
 
Hg-203   F  -2.0919E-01                                      4.66E+01             
                           279.20-2.092E-01 ?(  8.935E-01 1.25E+02 8.15E+01 G  
 
TL-208   N   2.7283E+00                                      6.98E+02             
                           583.02 2.728E+00  (P 7.791E-01 1.46E+01 8.45E+01 G  
                           277.28 4.449E+00 +   9.615E+00 6.54E+01 6.31E+00 G  
                           860.56 1.073E+00 -   5.374E+00 1.38E+02 1.24E+01 G  
 
pm-146   C   5.9186E-02                                      2.02E+03             
                           747.16 5.919E-02 %(  2.429E+00 1.10E+03 3.40E+01 G  
                           735.72-7.372E-01 +   4.334E+00 1.67E+02 2.25E+01 G  
                           453.88-1.785E-01 +   1.134E+00 1.80E+02 6.50E+01 G  
 
y-88     F  -9.1459E-02                                      1.07E+02             
                           898.04-9.146E-02 ?(  1.153E+00 3.47E+02 9.37E+01 G  
                          1836.06-1.089E-01 +   9.557E-01 2.24E+02 9.92E+01 G  
 
Cd-113m      3.3483E+02                                      5.33E+03             
                           263.70 3.348E+02 ?(  1.081E+04 9.09E+02 6.00E-03   K
 
Cd-109   F   3.2364E+00                                      4.53E+02             
                            88.04 3.236E+00  (  1.561E+01 1.41E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 12
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   2.1176E+01                                      8.14E+03             
                            46.54 2.118E+01  (P 2.555E+01 2.21E+01 4.25E+00 G  
 
PB-212   N   5.2123E+00                                      6.98E+02             
                           238.63 5.212E+00 *(P 1.985E+00 1.52E+01 4.33E+01 G  
                           300.03 1.921E+00 -   2.055E+01 3.04E+02 3.28E+00 GA 
 
PB-214   N   1.2350E+01                                      5.84E+05             
                           351.93 1.199E+01 *(P 1.753E+00 8.26E+00 3.76E+01 G  
                           295.09 1.305E+01 @(P 2.895E+00 1.12E+01 1.93E+01 G  
                           242.00 9.236E+00 - P 9.348E+00 3.79E+01 7.43E+00 GA 
 
BI-207   C   1.8274E-01                                      1.18E+04             
                           569.70 1.827E-01 ?(  7.251E-01 1.14E+02 9.77E+01 G  
                          1063.66-1.849E-01 +   1.580E+00 2.37E+02 7.45E+01 G  
 
BI-214   N   9.7981E+00                                      5.84E+05             
                           609.31 9.798E+00  (P 2.138E+00 1.10E+01 4.61E+01 G  
                          1120.29 1.378E+01 + P 6.443E+00 1.92E+01 1.51E+01 G  
                          1764.49 7.835E+00 - P 8.669E+00 2.84E+01 1.54E+01 G  
 
RA-224   N  -1.6307E+01                                      6.98E+02             
                           240.99-1.631E+01 ?(  3.085E+01 5.76E+01 4.10E+00 G  
 
AC-228   N   5.6453E+00                                      2.10E+03             
                           911.07 2.465E+00 &(  3.585E+00 4.63E+01 2.90E+01 G  
                           968.97 9.169E+00  (  1.987E+00 1.71E+01 1.75E+01 G  
                           338.32 8.203E+00  (  4.961E+00 2.23E+01 1.20E+01 G  
                            93.35 5.837E+00     1.203E+01 6.25E+01 5.56E+00 XA 
 
TH-227   N  -2.9171E+00                                      7.95E+03             
                           235.97-2.917E+00 ?(  7.310E+00 7.54E+01 1.23E+01 G  
                            50.14 5.469E+00 +   1.281E+01 7.06E+01 8.00E+00 G  
                           256.24 3.015E-02 %   8.307E+00 7.66E+03 7.00E+00 G  
 
TH-229   N   6.8549E+00                                      2.68E+06             
                           193.51 6.855E+00  (  1.108E+01 5.02E+01 4.40E+00 G  
                           210.85 2.929E+00 &   1.852E+01 1.82E+02 2.99E+00 G  
 
TH-234   N   1.7279E+01                                      1.63E+12             
                            63.29 1.728E+01  (P 2.258E+01 3.16E+01 3.81E+00 G  
                            92.59 3.371E+00 - P 1.225E+01 3.24E+01 5.58E+00 G  
 
PA-231   N  -2.0784E-01                                      1.20E+07             
                           302.65-3.033E+00 ?(  2.235E+01 2.10E+02 2.88E+00 G  
                           300.07 3.100E+00 ?(  2.337E+01 2.13E+02 2.46E+00 G  

Page 575 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 13
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -2.1153E-01                                      7.82E+08             
                           312.01-3.594E-01 &(  1.971E+00 1.58E+02 3.60E+01 G  
                           300.18 6.470E-01 ?(  1.117E+01 4.88E+02 6.20E+00 G  
 
PA-234   N  -1.2924E+00                                      1.63E+12             
                           131.29-1.292E+00 ?(  3.479E+00 8.07E+01 1.80E+01 G  
                           946.02-7.786E-01 +   7.699E+00 2.72E+02 1.34E+01 G  
                           569.47 2.021E+00 +   8.885E+00 1.26E+02 8.20E+00 G  
                           883.24 9.558E-01 +   1.120E+01 3.24E+02 9.60E+00 G  
                           880.53 6.331E-01 +   1.748E+01 7.51E+02 6.00E+00 GA 
 
PA-234M  N   2.4788E+01                                      1.63E+12             
                          1001.00-1.740E+01 &(  1.278E+02 2.04E+02 8.37E-01 G  
                           766.41 1.449E+02 ?(  2.401E+02 5.24E+01 2.94E-01 G  
 
U-235    N   1.8742E+00                                      2.57E+11             
                           143.79 1.833E+00 &(  4.575E+00 7.49E+01 1.10E+01 G  
                           205.33 1.964E+00 ?(  1.344E+01 1.99E+02 5.01E+00 G  
                           163.38-2.843E+00 &   1.391E+01 1.44E+02 5.08E+00 G  
 
AM-241   T   1.6359E+00                                      1.58E+05             
                            59.54 1.636E+00 *(  1.982E+00 4.55E+01 3.59E+01 G  
 
Np-237   F   1.0989E+00                                      2.14E+06             
                            86.49 1.099E+00  (  5.603E+00 1.50E+02 1.31E+01 G  
 
Ir-192   F   5.2159E-02                                      7.40E+01             
                           316.49 2.222E-02 ?(  6.021E-01 7.41E+02 8.70E+01 G  
                           468.06 0.000E+00 -   1.705E+00 1.00E+03 5.18E+01 G  
                           308.44 1.342E-01  (  2.064E+00 4.33E+02 3.18E+01 G  
                           295.95 0.000E+00 -   3.586E+00 1.00E+03 3.02E+01 G  
 
Cs-136   F  -6.5065E-02                                      1.30E+01             
                           818.50-6.506E-02 &(  9.000E-01 3.76E+02 1.00E+02 G  
                          1048.07 0.000E+00 +   1.839E+00 1.00E+03 8.00E+01 G  
                           340.57-5.797E-01 &   1.764E+00 9.03E+01 4.69E+01 G  
 
Np-239   T   7.4291E-01                                      2.36E+00             
                           103.70-1.116E-01 &   2.432E+00 6.27E+02 2.40E+01 X  
                           106.13 7.429E-01 ?(  2.559E+00 1.02E+02 2.27E+01 G  
                            99.50 1.379E+00 ?   3.480E+00 7.57E+01 1.50E+01 X  
 
Nd-147      -1.1449E+00                                      1.11E+01             
                           531.00-1.145E+00 ?(  6.663E+00 1.66E+02 1.30E+01 G  
                            91.10-1.415E+00 +   3.152E+00 6.74E+01 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 14
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.13        87.        20.     0.011    70.60   5.469E+00   
 EU-155      87.42       162.        31.     0.017    60.72   1.324E+00   
 Nd-147      91.25       207.       -31.    -0.017    67.39  -1.415E+00   
 Gd-153      97.65       114.       -13.    -0.007   123.08  -5.259E-01   
 Np-239      98.86        71.        17.     0.009    75.71   1.379E+00   
 Np-239     104.77        92.        -2.    -0.001   627.33  -1.116E-01   
 EU-155     105.20        98.        -4.    -0.002   341.01  -2.407E-01   
 Np-239     106.46        91.        14.     0.008   102.19   7.429E-01   
 EU-152     121.14        96.       -10.    -0.006   141.88  -4.291E-01   
 CO-57      121.12        82.       -10.    -0.006   127.52  -1.485E-01   
 PA-234     131.46       105.       -19.    -0.010    80.67  -1.292E+00   
 HF-181     132.99        69.        16.     0.009    77.43   4.609E-01   
 CE-144     132.96        63.        17.     0.009    70.37   1.918E+00   
 Tc-99m     139.01        60.        13.     0.007    86.77   1.952E-01   
 U-235      144.38        61.        16.     0.009    74.89   1.833E+00   
 Ba-140     162.59       116.        -5.    -0.003   305.65  -1.107E+00   
 U-235      162.88       110.       -11.    -0.006   144.03  -2.843E+00   
 CE-139     164.01        50.        10.     0.006   100.22   1.781E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 15
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229     193.66        41.        20.     0.011    50.20   6.855E+00   
 U-235      204.05        75.         6.     0.004   198.67   1.964E+00   
 TH-229     208.57        48.         6.     0.003   182.02   2.929E+00   
 TH-227     234.99       114.       -21.    -0.012    75.36  -2.917E+00   
 RA-224     240.19       226.       -38.    -0.021    57.58  -1.631E+01   
 EU-152     244.27        78.       -11.    -0.006   114.12  -2.618E+00   
 Cd-113m    264.24        48.         1.     0.001   909.22   3.348E+02   
 Hg-203     279.41        57.        -9.    -0.005   124.95  -2.092E-01   
 PA-231     298.03        31.         4.     0.002   213.33   3.100E+00   
 PA-233     299.93        46.         2.     0.001   487.75   6.470E-01   
 PA-231     304.11        39.        -4.    -0.002   210.15  -3.033E+00   
 BA-133     304.17        40.        -5.    -0.003   193.34  -5.263E-01   
 Ba-140     304.36        45.        -5.    -0.003   180.64  -2.568E+00   
 BI-210M    304.29        42.        -5.    -0.003   185.36  -3.685E-01   
 PA-233     313.08        46.        -6.    -0.003   158.45  -3.594E-01   
 CR-51      320.23        37.        -2.    -0.001   412.11  -4.473E-01   
 Cs-136     341.37        56.       -12.    -0.007    90.27  -5.797E-01   
 EU-152     345.09        23.         2.     0.001   434.39   1.339E-01   
 HF-181     346.43        34.        -4.    -0.002   192.14  -6.490E-01   
 BA-133     356.22        29.        -3.    -0.002   237.35  -1.204E-01   
 I-131      364.37        18.         2.     0.001   299.24   5.777E-02   
 BA-133     384.12        27.        -3.    -0.002   216.03  -9.330E-01   
 SN-113     391.53        45.       -11.    -0.006    95.13  -4.003E-01   
 SB-125     427.65        37.        -5.    -0.003   184.32  -4.208E-01   
 AG-108M    434.36        30.        -3.    -0.002   280.60  -8.080E-02   
 pm-146     453.76        28.        -4.    -0.002   180.19  -1.785E-01   
 SB-125     463.12        20.        10.     0.005    74.68   2.481E+00   
 PM-144     476.71        22.        -3.    -0.002   222.68  -2.064E-01   
 BE-7       477.69        23.        -3.    -0.001   263.42  -7.014E-01   
 HF-181     481.93        24.        -2.    -0.001   383.34  -6.416E-02   
 La-140     487.60        18.         7.     0.004    91.35   4.515E-01   
 RU-103     497.86        33.        -6.    -0.003   137.83  -1.938E-01   
 RH-106     510.90        32.        37.     0.021    27.05   5.433E+00   
 Nd-147     532.37        31.        -5.    -0.003   166.18  -1.145E+00   
 Ba-140     538.39        25.        -5.    -0.003   153.99  -6.039E-01   
 CS-134     563.12        15.         3.     0.002   176.86   1.241E+00   
 CS-134     569.32        19.         5.     0.003   125.52   1.078E+00   
 PA-234     569.32        19.         5.     0.003   125.57   2.021E+00   
 BI-207     569.34        18.         6.     0.003   113.91   1.827E-01   
 SB-124     602.85        25.        -2.    -0.001   307.32  -7.943E-02   
 CS-134     604.86        37.        -5.    -0.003   183.72  -1.638E-01   
 RU-103     609.34        23.       133.     0.074    10.10   7.686E+01   
 AG-108M    613.12        30.        -3.    -0.002   231.50  -1.279E-01   
 PM-144     620.09        25.        -4.    -0.002   184.97  -1.360E-01   
 RH-106     621.47        21.         4.     0.002   171.94   1.342E+00   
 SB-125     636.19        21.         4.     0.002   182.17   1.128E+00   
 I-131      638.97        18.         1.     0.000   862.11   3.361E-01   
 AG-110M    657.28        12.         4.     0.002   127.48   1.557E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 16
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-137     661.47        18.         2.     0.001   262.44   9.851E-02   
 PM-144     694.10        14.         3.     0.002   182.64   1.147E-01   
 NB-94      702.68        24.         2.     0.001   405.55   6.599E-02   
 EU-154     723.74        18.        -3.    -0.002   188.92  -6.211E-01   
 ZR-95      723.78        18.        -3.    -0.002   191.29  -2.795E-01   
 pm-146     736.86        24.        -4.    -0.002   166.54  -7.372E-01   
 ZR-95      756.91        16.         1.     0.001   425.50   9.673E-02   
 AG-110M    765.35        32.        -8.    -0.005   103.09  -1.448E+00   
 NB-95      765.18        23.        -4.    -0.002   157.13  -1.776E-01   
 PA-234M    768.11        11.        11.     0.006    52.41   1.449E+02   
 CS-134     795.62         9.         8.     0.005    61.47   3.995E-01   
 CS-134     801.91        18.         4.     0.002   167.26   1.787E+00   
 CO-58      809.80        20.        -4.    -0.002   171.47  -1.609E-01   
 La-140     814.22        16.        -1.    -0.001   434.19  -2.333E-01   
 Cs-136     817.45        17.        -2.    -0.001   375.96  -6.506E-02   
 MN-54      837.58        17.         4.     0.002   142.70   1.819E-01   
 NB-94      869.26        20.        -5.    -0.003   139.09  -2.083E-01   
 EU-154     872.32        16.         1.     0.001   619.29   3.245E-01   
 PA-234     882.18        21.         1.     0.000   751.00   6.331E-01   
 PA-234     883.08        22.         2.     0.001   323.73   9.558E-01   
 y-88       896.86        21.        -2.    -0.001   347.37  -9.146E-02   
 AG-110M    936.55        26.        -3.    -0.001   283.43  -3.508E-01   
 PA-234     943.11        18.        -2.    -0.001   271.94  -7.786E-01   
 EU-152     966.44        37.        -8.    -0.005   110.22  -2.654E+00   
 EU-154     996.52        15.         2.     0.001   330.12   7.683E-01   
 PA-234M    999.62        17.        -3.    -0.002   204.01  -1.740E+01   
 Co-56     1037.58        15.         3.     0.002   170.51   1.172E+00   
 RH-106    1050.48        10.         4.     0.002   136.25   1.129E+01   
 BI-207    1064.56        19.        -3.    -0.002   237.02  -1.849E-01   
 Ga-68     1076.98        19.         3.     0.002   203.01   5.771E+00   
 FE-59     1099.51        21.        -6.    -0.003   120.00  -5.306E-01   
 EU-152    1112.07        22.        -2.    -0.001   435.48  -5.983E-01   
 ZN-65     1115.79        43.        -9.    -0.005   109.67  -9.221E-01   
 Sc-46     1120.27        20.        40.     0.022    22.19   2.123E+00   
 Ta-182    1120.27        18.        41.     0.023    21.56   6.132E+00   
 Ta-182    1188.82        21.         6.     0.003   121.85   1.924E+00   
 Ta-182    1221.38        25.        -4.    -0.002   196.87  -7.744E-01   
 Co-56     1237.86        20.        12.     0.007    60.79   1.009E+00   
 NA-22     1273.15        18.        -4.    -0.002   151.60  -2.410E-01   
 EU-154    1273.15        18.        -4.    -0.002   151.60  -6.844E-01   
 FE-59     1291.18        25.        -3.    -0.002   258.01  -3.810E-01   
 EU-152    1408.41        13.         5.     0.003   111.30   1.522E+00   
 Co-56     1768.09        22.        -9.    -0.005    82.15  -4.351E+00   
 y-88      1834.18         4.        -1.    -0.001   223.86  -1.089E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 17
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -7.0140E-01   -7.0141E-01    2.634E+02%                6.64E+00
 NA-22  #A   -2.4097E-01   -2.4097E-01    1.516E+02%                1.30E+00
 K-40         1.5928E+02    1.5928E+02    6.252E+00%                8.95E+00
 Sc-46  #C    1.0619E+00    1.0619E+00    2.219E+01%                1.05E+00
 CR-51  #A   -4.4726E-01   -4.4727E-01    4.121E+02%                6.56E+00
 MN-54  #A    1.8194E-01    1.8194E-01    1.427E+02%                9.19E-01
 FE-59  #A   -5.3058E-01   -5.3058E-01    1.200E+02%                2.22E+00
 Co-56  #A    4.6422E-01    4.6422E-01    6.079E+01%                8.46E-01
 CO-57  #A   -1.4855E-01   -1.4855E-01    1.275E+02%                6.44E-01
 CO-58  #A   -1.6094E-01   -1.6094E-01    1.715E+02%                9.81E-01
 CO-60  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.68E+00
 ZN-65  #A   -9.2208E-01   -9.2208E-01    1.097E+02%                3.45E+00
 NB-94  #A    6.5992E-02    6.5992E-02    4.055E+02%                9.69E-01
 ZR-95  #A    9.6728E-02    9.6729E-02    4.255E+02%                1.52E+00
 NB-95  #A   -1.7762E-01   -1.7762E-01    1.571E+02%                9.84E-01
 RU-103 #A   -1.9384E-01   -1.9384E-01    1.378E+02%                9.27E-01
 RH-106 #A    2.6919E+00    2.6919E+00    1.097E+02%                8.19E+00
 AG-108M#A   -8.0803E-02   -8.0803E-02    2.806E+02%                8.08E-01
 AG-110M#A    8.8650E-02    8.8650E-02    1.275E+02%                1.38E+00
 SN-113 #A   -4.0030E-01   -4.0030E-01    9.513E+01%                1.29E+00
 SB-124 #A   -7.9427E-02   -7.9427E-02    3.073E+02%                8.77E-01
 SB-125 #A    5.1134E-01    5.1134E-01    7.468E+01%                2.71E+00
 I-131  #A    8.0221E-02    8.0222E-02    2.992E+02%                6.30E-01
 Gd-153 #A   -5.2594E-01   -5.2594E-01    1.231E+02%                2.19E+00
 Ga-68  #A    5.7486E+00    5.7712E+00    2.030E+02%                4.20E+01
 Tc-99m #A    1.9501E-01    1.9515E-01    8.677E+01%                5.69E-01
 BA-133 #A   -1.2037E-01   -1.2037E-01    2.374E+02%                1.01E+00
 CS-134 #A    2.8128E-01    2.8128E-01    6.147E+01%                1.05E+00
 CS-137 #A    9.8511E-02    9.8511E-02    2.624E+02%                9.38E-01
 CE-139 #A    1.7807E-01    1.7807E-01    1.002E+02%                6.05E-01
 Ba-140 #A   -6.0389E-01   -6.0390E-01    1.540E+02%                3.27E+00
 La-140 #A    1.4580E-01    1.4580E-01    9.135E+01%                2.28E+00
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.33E+00
 CE-144 #A    1.9183E+00    1.9183E+00    7.037E+01%                4.48E+00
 PM-144 #A    1.1469E-01    1.1469E-01    1.826E+02%                7.56E-01
 EU-152 #A    1.3394E-01    1.3394E-01    4.344E+02%                2.11E+00
 EU-154 #A    5.3021E-01    5.3021E-01    3.301E+02%                7.49E+00
 EU-155 #A    6.8500E-01    6.8500E-01    6.072E+01%                2.83E+00
 HF-181 #A    1.1948E-01    1.1948E-01    7.743E+01%                8.90E-01
 Ta-182 #     6.1320E+00    6.1320E+00    2.156E+01%                3.40E+00
 Hg-203 #A   -2.0919E-01   -2.0919E-01    1.250E+02%                8.94E-01
 TL-208       2.7283E+00    2.7283E+00    1.572E+01%                7.79E-01
 pm-146 #A    5.9186E-02    5.9186E-02    1.096E+03%                2.43E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:24:33 AMPage 18
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140332.An1            
                                                                                 
 y-88   #A   -9.1459E-02   -9.1459E-02    3.474E+02%                1.15E+00
 Cd-113m#A    3.3483E+02    3.3483E+02    9.092E+02%                1.08E+04
 Cd-109  A    3.2364E+00    3.2364E+00    1.415E+02%                1.56E+01
 PB-210  A    2.1176E+01    2.1176E+01    4.158E+01%                2.56E+01
 PB-212 #     5.2123E+00    5.2123E+00    1.716E+01%                1.99E+00
 PB-214       1.2350E+01    1.2350E+01    7.379E+00%                1.75E+00
 BI-207 #A    1.8274E-01    1.8274E-01    1.139E+02%                7.25E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.44E+01
 BI-214       9.7981E+00    9.7981E+00    1.195E+01%                2.14E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.56E+00
 RA-224 #A   -1.6307E+01   -1.6307E+01    5.758E+01%                3.09E+01
 AC-228       5.6453E+00    5.6453E+00    1.715E+01%                3.59E+00
 TH-227 #A   -2.9171E+00   -2.9171E+00    7.536E+01%                7.31E+00
 TH-229 #A    6.8549E+00    6.8549E+00    5.020E+01%                1.11E+01
 TH-234  A    1.7279E+01    1.7279E+01    4.958E+01%                2.26E+01
 PA-231 #A   -2.0784E-01   -2.0784E-01    1.497E+02%                2.24E+01
 PA-233 #A   -2.1153E-01   -2.1153E-01    1.584E+02%                1.97E+00
 PA-234 #A   -1.2924E+00   -1.2924E+00    8.067E+01%                3.48E+00
 PA-234M#A    2.4788E+01    2.4788E+01    5.241E+01%                1.28E+02
 U-235  #A    1.8742E+00    1.8742E+00    7.489E+01%                4.58E+00
 AM-241 #A    1.6359E+00    1.6359E+00    4.545E+01%                1.98E+00
 Np-237  A    1.0989E+00    1.0989E+00    1.503E+02%                5.60E+00
 Ir-192  A    5.2158E-02    5.2159E-02    4.289E+02%                6.02E-01
 Cs-136 #A   -6.5064E-02   -6.5065E-02    3.760E+02%                9.00E-01
 Np-239 #A    7.4285E-01    7.4291E-01    1.022E+02%                2.56E+00
 Nd-147 #A   -1.1449E+00   -1.1449E+00    1.662E+02%                6.66E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  300.0 to  1999.4 keV)     2.295E+02  Bq/Sample     
 Total Decayed Activity (  300.0 to  1999.4 keV) 2.2945654E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20140341
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-19-E 
             Detector: Ge14 SN/11080670   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-19-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:52        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:52:28     Real Time: 1807   sec
        Analysis Time: 2/10/2014 08:22        Dead Time: 0.36   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-02-08_0059.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.038E-01          427.5     2.153E+00    2.153E+00    7.815E+00
NA-22     -1.585E-01          265.5     4.210E-01    4.211E-01    1.537E+00
K-40       1.786E+02            6.6     1.170E+01    1.485E+01    8.217E+00
Sc-46      6.435E-01           35.3     2.272E-01    2.296E-01    1.206E+00
CR-51     -8.110E-01          257.1     2.085E+00    2.086E+00    7.364E+00
MN-54     -1.908E-01          178.9     3.413E-01    3.414E-01    1.215E+00
FE-59      2.475E-01          116.3     2.879E-01    2.881E-01    2.724E+00
Co-56      2.584E-01           77.9     2.013E-01    2.017E-01    1.330E+00
CO-57     -2.135E-01          103.3     2.205E-01    2.208E-01    7.428E-01
CO-58     -1.442E-01          208.8     3.010E-01    3.011E-01    1.087E+00
CO-60     -7.527E-02          422.0     3.176E-01    3.177E-01    1.220E+00
ZN-65      0.000E+00         1000.0     3.614E-01    3.614E-01    8.369E+00
NB-94      5.703E-02          284.4     1.622E-01    1.622E-01    1.081E+00
ZR-95     -5.229E-03        10750.0     5.618E-01    5.618E-01    2.085E+00
NB-95     -9.790E-02          329.9     3.229E-01    3.230E-01    1.169E+00
RU-103     1.872E-01          125.3     2.345E-01    2.347E-01    8.228E-01
RH-106     1.771E+00          155.6     2.756E+00    2.757E+00    1.003E+01
AG-108M   -4.463E-04        40760.0     1.819E-01    1.819E-01    6.898E-01
AG-110M    3.617E-01          101.0     3.653E-01    3.658E-01    1.277E+00
SN-113    -1.188E-02         2693.0     3.198E-01    3.198E-01    1.169E+00
SB-124     1.060E-01          184.5     1.955E-01    1.956E-01    1.325E+00
SB-125     1.425E+00           42.4     6.040E-01    6.084E-01    2.677E+00
I-131     -5.628E-02          499.3     2.810E-01    2.810E-01    1.003E+00
Gd-153     4.844E-02         1557.0     7.542E-01    7.542E-01    2.596E+00
Ga-68     -1.001E+01          148.4     1.486E+01    1.487E+01    5.245E+01
Tc-99m     2.719E-01           78.1     2.123E-01    2.129E-01    7.081E-01
BA-133     1.905E-01          169.7     3.232E-01    3.234E-01    1.137E+00
CS-134     2.868E-01           57.1     1.638E-01    1.645E-01    4.903E-01
CS-137    -2.126E-01          179.9     3.825E-01    3.826E-01    1.349E+00
CE-139    -4.668E-02          445.3     2.079E-01    2.079E-01    7.269E-01
Ba-140     1.314E-01          589.3     7.742E-01    7.742E-01    2.908E+00
La-140     1.844E-01          138.6     2.557E-01    2.559E-01    6.716E-01
CE-141    -2.331E-01          166.9     3.892E-01    3.893E-01    1.330E+00
CE-144    -1.112E+00          160.0     1.779E+00    1.780E+00    6.058E+00
PM-144    -3.634E-02          194.5     7.068E-02    7.071E-02    1.107E+00
EU-152     5.127E-01          128.6     6.591E-01    6.597E-01    2.899E+00
EU-154     3.049E-01          209.0     6.372E-01    6.374E-01    1.028E+01
EU-155     1.968E+00           29.9     5.887E-01    5.985E-01    2.760E+00
HF-181    -1.103E-01          248.5     2.742E-01    2.743E-01    9.867E-01
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Ta-182     4.250E+00           33.3     1.416E+00    1.432E+00    4.137E+00
Hg-203     0.000E+00         1000.0     2.166E-01    2.166E-01    1.043E+00
TL-208     2.714E+00           15.3     4.146E-01    4.378E-01    6.389E-01
pm-146    -4.358E-01          177.6     7.740E-01    7.743E-01    2.792E+00
y-88       3.654E-01           66.2     2.419E-01    2.427E-01    7.940E-01
Cd-113m   -3.558E+02          877.9     3.124E+03    3.124E+03    1.115E+04
Cd-109    -1.089E+01           68.9     7.498E+00    7.522E+00    2.480E+01
PB-210    -3.566E+00          328.2     1.170E+01    1.171E+01    2.688E+01
PB-212     7.947E+00            9.5     7.526E-01    9.115E-01    1.730E+00
PB-214     1.533E+01            7.0     1.072E+00    1.336E+00    1.856E+00
BI-207    -1.049E-01          278.9     2.926E-01    2.927E-01    1.045E+00
BI-212     3.098E+00          139.3     4.315E+00    4.318E+00    1.512E+01
BI-214     1.584E+01            9.4     1.488E+00    1.700E+00    2.114E+00
BI-210M    2.485E-01          143.9     3.576E-01    3.579E-01    1.242E+00
RA-224     7.401E+00           90.4     6.687E+00    6.704E+00    2.243E+01
AC-228     7.578E+00           15.5     1.173E+00    1.235E+00    3.425E+00
TH-227    -4.243E+00           68.2     2.893E+00    2.906E+00    9.570E+00
TH-229     3.562E+00          135.7     4.836E+00    4.844E+00    1.648E+01
TH-234     8.314E+00           91.3     7.587E+00    7.599E+00    2.615E+01
PA-231     2.145E+00          106.3     2.281E+00    2.284E+00    3.067E+01
PA-233     9.838E-01           84.0     8.263E-01    8.281E-01    2.184E+00
PA-234     8.011E-01          116.1     9.297E-01    9.307E-01    3.363E+00
PA-234M    1.677E+01          249.9     4.190E+01    4.191E+01    1.525E+02
U-235      1.462E+00           74.4     1.088E+00    1.090E+00    5.750E+00
AM-241     2.772E-01          285.5     7.914E-01    7.915E-01    2.715E+00
Np-237     0.000E+00         1000.0     1.422E+00    1.422E+00    6.457E+00
Ir-192     2.411E+00           11.7     2.826E-01    3.166E-01    9.126E-01
Cs-136    -3.027E-03         9469.0     2.866E-01    2.866E-01    1.080E+00
Np-239     1.205E+00           58.2     7.012E-01    7.049E-01    2.298E+00
Nd-147    -8.307E-03        21570.0     1.792E+00    1.792E+00    6.641E+00
-----------------------------------------------------------------------------
Total      2.908E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-19-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140341.An1

 Acquisition information
        Start time:                 2/10/2014 7:52:28 AM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.36 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:52:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-02-08_0059.PBC
                                                 2/8/2014 12:59:45 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1057

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.78       48.  25.91   0.59  2.189E-02    46.54   4.250    PBC<MDA PB210 
    59.58        5. 285.45   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.45       19.  47.14   0.77  3.281E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.75      149.  12.64   0.78  3.809E-02
    77.16      193.  10.30   0.78  3.896E-02
    87.06       59.  29.91   0.79  4.164E-02    86.54  30.700  2.549E+00 EU155 
                                                86.54  30.700  2.549E+00 EU155 
    89.95       45.  35.78   0.75  4.234E-02
    92.64       12.  50.80   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
                                                92.59   5.584    PBC<MDA TH234 
    93.35        2. 809.61   0.80  4.291E-02    93.35   5.561    PBC<MDA AC228 
   105.04       22.  58.19   0.81  4.406E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.205E+00 Np239 
   105.08       19.  73.61   0.81  4.403E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.053E+00 Np239 
                                               105.31  21.200  1.128E+00 EU155 
   131.10       10. 143.36   0.84  4.301E-02   131.29  18.000    PBC<MDA PA234 
   140.70       18.  78.10   0.85  4.193E-02   140.51  89.300    PBC<MDA Tc99m 
   143.44        0. 252.23   0.85  4.148E-02   143.79  10.960    PBC<MDA U235  
                                               143.79  10.960    PBC<MDA U235  
   163.57       16.  74.40   0.87  3.841E-02   163.38   5.080    PBC<MDA U235  
                                               162.66   6.220  3.803E+00 Ba140 
                                               163.38   5.080  4.671E+00 U235  
   193.49       10. 135.74   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   238.49      198.  11.13   0.94  2.933E-02   238.63  43.300  8.195E+00 PB212 
   240.94       16.  90.36   0.95  2.909E-02   240.99   4.100    PBC<MDA RA224 
   241.95       57.  21.38   0.95  2.900E-02   242.00   7.430  1.466E+01 PB214 
   266.99        6. 143.92   0.97  2.697E-02   265.83  50.000    PBC<MDA BI210M
   277.55       15.  69.67   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
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   295.20      153.  11.00   0.84  2.486E-02   295.09  19.300  1.714E+01 PB214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               295.95  30.160  1.136E+01 Ir192 
                                               295.95  30.160  1.136E+01 Ir192 
   300.34       11. 106.38   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.714E+00 PA231 
                                               300.18   6.200  3.855E+00 PA233 
   300.34       11. 106.34   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.718E+00 PA231 
                                               300.18   6.200  3.857E+00 PA233 
   300.40       11. 106.41   1.01  2.454E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.725E+00 PA231 
                                               300.18   6.200  3.860E+00 PA233 
   312.72        8. 129.99   1.02  2.381E-02   312.01  36.000    PBC<MDA PA233 
   328.77        6. 147.86   1.03  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.34       38.  33.08   0.86  2.235E-02   338.32  12.010  7.864E+00 AC228 
   351.93      218.   7.90   1.07  2.167E-02   351.93  37.600  1.441E+01 PB214 
   355.60        5. 169.67   1.06  2.148E-02   356.00  62.050    PBC<MDA BA133 
   428.37        8. 102.94   1.13  1.859E-02   427.88  29.600    PBC<MDA SB125 
                                               427.88  29.600  7.578E-01 SB125 
   454.25        3. 223.39   1.15  1.774E-02   453.88  65.000    PBC<MDA pm146 
   463.00       17.  42.39   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  5.287E+00 SB125 
   477.63        2. 427.45   1.18  1.704E-02   477.60  10.520    PBC<MDA BE7   
   487.51        5. 138.65   1.18  1.677E-02   487.02  45.500    PBC<MDA La140 
   497.04        5. 125.28   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.872E-01 RU103 
   510.94       34.  27.21   1.21  1.612E-02   511.86  20.000  5.921E+00 RH106 
                                               511.86  20.000  5.921E+00 RH106 
   538.03        1. 589.34   1.23  1.551E-02   537.26  24.390    PBC<MDA Ba140 
                                               537.26  24.390  1.314E-01 Ba140 
   583.28       60.  15.28   0.91  1.453E-02   583.02  84.500  2.714E+00 TL208 
   600.26        3. 200.98   1.29  1.419E-02   600.50  17.860    PBC<MDA SB125 
                                               600.50  17.860  6.277E-01 SB125 
   601.61        7.  57.12   1.29  1.412E-02   604.71  97.620    PBC<MDA CS134 
   609.33      183.   9.03   1.35  1.403E-02   609.31  46.090  1.511E+01 BI214 
                                               610.30   5.750  1.262E+02 RU103 
                                               610.30   5.750  1.262E+02 RU103 
   617.90        2. 332.23   1.30  1.387E-02   618.06  99.100    PBC<MDA PM144 
   637.41        2. 214.93   1.32  1.356E-02   635.89  11.310    PBC<MDA SB125 
                                               635.89  11.310  8.542E-01 SB125 
   722.52        4. 184.45   1.40  1.223E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.830E-01 AG108M
                                               723.36  20.220  8.227E-01 EU154 
   722.65        3. 209.00   1.40  1.222E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.613E-01 AG108M
                                               723.36  20.220  7.249E-01 EU154 
                                               724.20  44.150  3.323E-01 ZR95  
   726.99        5. 139.30   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   778.82        2. 232.14   1.44  1.151E-02   778.92  12.940    PBC<MDA EU152 
   795.81        5. 100.12   1.46  1.131E-02   795.87  85.530    PBC<MDA CS134 
   860.94        2. 252.33   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   871.79        2. 284.43   1.52  1.052E-02   871.10  99.890    PBC<MDA NB94  
   880.53        2. 186.03   1.53  1.042E-02   880.53   6.000    PBC<MDA PA234 
   883.24        1. 193.61   1.53  1.040E-02   883.24   9.600    PBC<MDA PA234 
   885.33        5. 101.00   1.53  1.038E-02   884.68  72.680    PBC<MDA AG110M
   899.95        6.  66.21   1.54  1.026E-02   898.04  93.700    PBC<MDA y88   
   911.40       35.  21.60   1.55  1.014E-02   911.07  29.000  6.591E+00 AC228 
   945.27        2. 251.40   1.58  9.832E-03   946.02  13.400    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  4
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   964.44        6. 128.57   1.60  9.682E-03   964.11  14.605    PBC<MDA EU152 
   969.31       27.  24.39   1.51  9.642E-03   968.97  17.460  9.020E+00 AC228 
   995.56        1. 621.72   1.62  9.425E-03   996.33  10.600    PBC<MDA EU154 
  1001.13        2. 249.91   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1050.45        4. 155.58   1.66  9.027E-03  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.454E+01 RH106 
  1109.07        1. 651.79   1.71  8.614E-03  1112.07  13.644    PBC<MDA EU152 
  1120.04       42.  17.20   0.81  8.562E-03  1120.29  15.100  1.806E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  7.822E+00 Ta182 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.17       23.  33.32   1.72  8.556E-03  1120.29  15.100  8.330E+00 BI214 
                                              1120.55  99.987  1.483E+00 Sc46  
                                              1121.30  34.900  4.250E+00 Ta182 
                                              1121.30  34.900  4.250E+00 Ta182 
  1120.19       22.  35.31   1.72  8.561E-03  1120.29  15.100  8.101E+00 BI214 
                                              1120.55  99.987  1.448E+00 Sc46  
                                              1121.30  34.900  4.151E+00 Ta182 
  1221.07        4. 187.58   1.79  7.975E-03  1221.41  27.000    PBC<MDA Ta182 
                                              1221.41  27.000  9.126E-01 Ta182 
  1237.53        9.  77.89   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1290.62        5. 116.31   1.84  7.616E-03  1291.60  43.200    PBC<MDA FE59  
  1460.85      236.   6.47   1.49  6.879E-03  1460.83  10.670  1.786E+02 K40   
  1764.72       14.  29.13   2.14  5.878E-03  1764.49  15.400  8.678E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.29    74.73       145.       136. 3.566E+03   17.97   0.628  -        
   307.90    77.13       121.       184. 4.722E+03   12.47   0.704  -        
   359.17    89.95       101.        72. 1.710E+03   22.90   0.746  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.57    46.79        81.        -6.    -0.003    66.79   0.750 
 TH-227    197.65    49.56        73.        -2.    -0.001   643.08   0.751s
 AM-241    237.71    59.58       120.         5.     0.003   285.45   0.761s
 TH-234    253.20    63.45       145.        19.     0.010    47.14   0.765s
 BA-133    322.94    80.89       140.        -2.    -0.001   858.71   0.784s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  5
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    347.60    87.06       125.        59.     0.033    29.91   0.790 
 Cd-109    354.38    88.75       215.       -31.    -0.017    68.86   0.791 
 Nd-147    364.19    91.21       199.       -12.    -0.007   162.62   0.794s
 TH-234    369.93    92.64       190.        12.     0.006    50.80   0.796s
 AC-228    372.76    93.35       166.         2.     0.001   809.61   0.797s
 Gd-153    414.72   103.84       134.       -19.    -0.010    89.98   0.807s
 Np-239    414.61   103.82       123.       -16.    -0.009   102.98   0.807s
 EU-155    419.67   105.08        88.        19.     0.011    73.61   0.809 
 Np-239    419.52   105.04        69.        22.     0.012    58.19   0.810s
 EU-152    491.95   123.16        84.        -9.    -0.005   144.76   0.826s
 CO-57     492.08   123.19       103.       -14.    -0.008   103.29   0.826s
 EU-154    492.21   123.22       116.       -14.    -0.008   112.70   0.827s
 PA-234    523.73   131.10        90.        10.     0.005   143.36   0.836s
 HF-181    531.80   133.12        99.        -6.    -0.003   228.53   0.838s
 CE-144    532.16   133.21       111.        -9.    -0.005   159.97   0.838s
 HF-181    545.30   136.50        99.        -3.    -0.001   539.20   0.841s
 CO-57     545.53   136.55        99.        -3.    -0.001   554.80   0.841s
 Tc-99m    562.09   140.70        88.        18.     0.010    78.10   0.845s
 CE-141    580.88   145.39        93.        -8.    -0.005   166.94   0.850s
 Ba-140    649.34   162.51        84.        -1.    -0.001   972.94   0.868s
 U-235     653.56   163.57        66.        16.     0.009    74.40   0.869s
 CE-139    667.61   167.08        66.        -3.    -0.001   445.32   0.871s
 TH-229    773.23   193.49        82.        10.     0.005   135.74   0.899s
 U-235     819.95   205.17        84.        -5.    -0.003   365.12   0.911s
 TH-229    841.70   210.61        94.       -11.    -0.006   122.75   0.917s
 TH-227    946.68   236.86       165.       -28.    -0.015    68.19   0.942s
 PB-212    953.75   238.63        62.       182.     0.101     8.94   0.945D
 RA-224    963.16   240.99        95.        16.     0.009    90.36   0.947D
 PB-214    967.21   242.00        55.        57.     0.032    21.38   0.948D
 EU-152    974.13   243.73        74.       -13.    -0.007    98.89   0.951s
 Cd-113m  1054.18   263.74        41.        -1.    -0.001   877.93   0.970s
 BI-210M  1067.18   266.99        35.         6.     0.003   143.92   0.972s
 TL-208   1109.39   277.55        49.        15.     0.008    69.67   0.983 
 PB-214   1179.97   295.20        39.       148.     0.082    11.00   0.844 
 Ir-192   1180.26   295.27        52.       130.     0.072    11.72   1.002s
 PB-212   1200.53   300.34        58.        11.     0.006   106.38   1.006 
 PA-231   1200.53   300.34        58.        11.     0.006   106.34   1.006s
 PA-233   1200.76   300.40        58.        11.     0.006   106.41   1.006s
 PA-231   1208.26   302.27        60.        -5.    -0.003   204.75   1.008s
 BA-133   1208.26   302.27        63.        -8.    -0.004   148.93   1.009s
 Ba-140   1220.16   305.25        38.        -3.    -0.002   281.37   1.011s
 BI-210M  1220.85   305.42        40.        -4.    -0.002   204.50   1.011s
 Ir-192   1237.17   309.50        47.        -6.    -0.003   175.69   1.014s
 PA-233   1250.04   312.72        44.         8.     0.004   129.99   1.018s
 Ir-192   1265.88   316.68        44.        -4.    -0.002   244.67   1.022s
 CR-51    1281.31   320.54        36.        -3.    -0.002   257.10   1.025s
 La-140   1314.23   328.77        36.         6.     0.003   147.86   1.034s
 AC-228   1352.53   338.34        30.        38.     0.021    33.08   0.865s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  6
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   1363.74   341.15        54.        -9.    -0.005   120.93   1.045s
 EU-152   1378.58   344.86        36.        -5.    -0.003   183.98   1.049s
 HF-181   1379.63   345.12        33.        -5.    -0.003   180.45   1.051s
 PB-214   1406.86   351.93        28.       211.     0.117     7.90   1.068 
 BA-133   1421.54   355.60        28.         5.     0.003   169.67   1.060s
 I-131    1457.87   364.68        37.        -2.    -0.001   499.27   1.069s
 SB-125   1712.61   428.37        26.         8.     0.004   102.94   1.129s
 pm-146   1816.14   454.25        19.         3.     0.002   223.39   1.154s
 SB-125   1851.10   463.00        18.        17.     0.010    42.39   1.163s
 PM-144   1905.83   476.68        27.        -2.    -0.001   384.89   1.175s
 BE-7     1909.64   477.63        23.         2.     0.001   427.45   1.176s
 HF-181   1926.28   481.79        21.        -3.    -0.002   248.53   1.180s
 La-140   1949.16   487.51        18.         5.     0.003   138.65   1.185s
 RU-103   1987.26   497.04        18.         5.     0.003   125.28   1.194s
 RH-106   2042.87   510.94        27.        34.     0.019    27.21   1.208s
 Ba-140   2151.22   538.03        13.         1.     0.000   589.34   1.231s
 BI-207   2277.67   569.64        28.        -3.    -0.002   278.88   1.261s
 TL-208   2332.25   583.28         6.        60.     0.033    15.28   0.906s
 SB-125   2400.15   600.26        15.         3.     0.002   200.98   1.289s
 CS-134   2405.54   601.61         4.         7.     0.004    57.12   1.292s
 BI-214   2436.44   609.33        22.       176.     0.098     9.03   1.354 
 RU-103   2436.49   609.34        23.       156.     0.087     9.10   1.297s
 AG-108M  2451.51   613.10        19.        -1.    -0.001   482.57   1.301s
 PM-144   2470.72   617.90        21.         2.     0.001   332.23   1.304s
 SB-125   2548.77   637.41        12.         2.     0.001   214.93   1.320s
 CS-137   2644.37   661.31        28.        -4.    -0.002   179.92   1.343s
 PM-144   2785.76   696.66        23.        -3.    -0.002   202.30   1.374s
 SB-124   2889.23   722.52        21.         4.     0.002   184.45   1.396s
 EU-154   2889.75   722.65        21.         3.     0.002   209.00   1.397s
 BI-212   2907.10   726.99        23.         5.     0.003   139.30   1.400s
 pm-146   2943.31   736.04        15.        -3.    -0.002   208.47   1.408s
 pm-146   2990.12   747.74        14.        -3.    -0.002   177.63   1.417s
 AG-110M  3039.40   760.06         9.        -3.    -0.002   138.25   1.432s
 NB-95    3062.52   765.84        22.        -2.    -0.001   329.88   1.433s
 EU-152   3114.47   778.82        10.         2.     0.001   232.14   1.444s
 BI-212   3144.43   786.31        19.        -3.    -0.002   229.06   1.450s
 CS-134   3182.44   795.81        11.         5.     0.003   100.12   1.459s
 CS-134   3207.68   802.12        20.        -3.    -0.002   210.36   1.464s
 CO-58    3242.32   810.78        17.        -3.    -0.002   208.81   1.471s
 La-140   3264.22   816.25        14.        -2.    -0.001   298.88   1.476s
 MN-54    3348.65   837.36        20.        -4.    -0.002   178.89   1.492s
 Co-56    3389.14   847.47        24.        -3.    -0.002   213.48   1.501s
 TL-208   3443.00   860.94        17.         2.     0.001   252.33   1.513s
 NB-94    3486.41   871.79        17.         2.     0.001   284.43   1.521s
 EU-154   3493.50   873.56        21.        -1.    -0.001   442.98   1.523s
 PA-234   3521.39   880.53         3.         2.     0.001   186.03   1.529D
 PA-234   3532.23   883.24         3.         1.     0.001   193.61   1.532D
 AG-110M  3540.58   885.33        10.         5.     0.003   101.00   1.533s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  7
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3551.14   887.97        18.        -3.    -0.002   207.86   1.536s
 y-88     3599.09   899.95         6.         6.     0.004    66.21   1.544s
 AC-228   3644.91   911.40        11.        35.     0.019    21.60   1.554s
 PA-234   3780.43   945.27        16.         2.     0.001   251.40   1.582 
 EU-152   3857.13   964.44        23.         6.     0.003   128.57   1.597s
 AC-228   3876.60   969.31         4.        27.     0.015    24.39   1.510 
 EU-154   3981.62   995.56        21.         1.     0.001   621.72   1.622s
 PA-234M  4003.93  1001.13        16.         2.     0.001   249.91   1.626s
 Co-56    4150.06  1037.65        18.        -2.    -0.001   333.60   1.655s
 Cs-136   4193.03  1048.39        21.        -3.    -0.002   193.11   1.663s
 RH-106   4201.26  1050.45        15.         4.     0.002   155.58   1.665s
 Ga-68    4311.17  1077.92        20.        -5.    -0.003   148.43   1.685s
 FE-59    4396.20  1099.17        21.        -2.    -0.001   379.49   1.702s
 EU-152   4435.81  1109.07        12.         1.     0.000   651.79   1.712s
 BI-214   4479.73  1120.04         7.        42.     0.023    17.20   0.805s
 Sc-46    4480.33  1120.19        20.        22.     0.012    35.31   1.718s
 Ta-182   4480.25  1120.17        18.        23.     0.013    33.32   1.719s
 CO-60    4695.68  1174.01        23.        -2.    -0.001   281.21   1.757s
 Ta-182   4884.02  1221.07        20.         4.     0.002   187.58   1.793s
 Co-56    4949.90  1237.53        18.         9.     0.005    77.89   1.805s
 NA-22    5102.87  1275.76        16.        -2.    -0.001   265.54   1.831s
 EU-154   5102.86  1275.76        16.        -2.    -0.001   265.55   1.831s
 FE-59    5162.36  1290.62        14.         5.     0.003   116.31   1.843s
 CO-60    5331.49  1332.89         8.        -1.    -0.001   421.99   1.871s
 K-40     5843.64  1460.85         3.       236.     0.131     6.47   1.495s
 BI-214   7059.98  1764.72         5.        14.     0.008    29.13   2.145s
 Co-56    7078.74  1769.41        12.        -4.    -0.002   126.12   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.0376E-01                                      5.31E+01             
                           477.60 5.038E-01 ?(  7.815E+00 4.27E+02 1.05E+01 G  
 
NA-22    C  -1.5854E-01                                      9.50E+02             
                          1274.53-1.585E-01 ?(  1.537E+00 2.66E+02 9.99E+01 G  
 
K-40     N   1.7859E+02                                      4.66E+11             
                          1460.83 1.786E+02  (P 8.217E+00 6.47E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  8
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   6.4350E-01                                      8.38E+01             
                           889.28-1.612E-01 ?(  1.206E+00 2.08E+02 1.00E+02 G  
                          1120.55 1.448E+00  (  1.524E+00 3.53E+01 1.00E+02 G  
 
CR-51    F  -8.1104E-01                                      2.77E+01             
                           320.08-8.110E-01 ?(  7.364E+00 2.57E+02 9.94E+00 G  
 
MN-54    C  -1.9078E-01                                      3.12E+02             
                           834.85-1.908E-01 ?(  1.215E+00 1.79E+02 1.00E+02 G  
 
FE-59    F   2.4751E-01                                      4.45E+01             
                          1099.25-1.973E-01 ?(  2.724E+00 3.79E+02 5.65E+01 G  
                          1291.60 8.292E-01 ?(  3.387E+00 1.16E+02 4.32E+01 G  
 
Co-56    C   2.5844E-01                                      7.73E+01             
                           846.77-1.749E-01 ?(  1.330E+00 2.13E+02 9.99E+01 G  
                          1238.28 9.139E-01 ?(  2.397E+00 7.79E+01 6.61E+01 G  
                          1037.84-8.029E-01 +   9.780E+00 3.34E+02 1.41E+01 G  
                          1771.35-2.581E+00 +   1.155E+01 1.26E+02 1.55E+01  A 
 
CO-57    C  -2.1352E-01                                      2.72E+02             
                           122.06-2.135E-01 ?(  7.428E-01 1.03E+02 8.56E+01 G  
                           136.47-3.127E-01 +   6.012E+00 5.55E+02 1.07E+01 G  
 
CO-58    C  -1.4415E-01                                      7.09E+01             
                           810.78-1.441E-01 ?(  1.087E+00 2.09E+02 9.95E+01 G  
 
CO-60    F  -7.5270E-02                                      1.93E+03             
                          1332.50-7.527E-02 ?(  1.220E+00 4.22E+02 1.00E+02 G  
                          1173.24-1.678E-01 +   1.698E+00 2.81E+02 9.99E+01 G  
 
NB-94    I   5.7033E-02                                      7.41E+06             
                           702.63 0.000E+00 &(  1.081E+00 1.00E+03 9.79E+01 G  
                           871.10 1.129E-01 ?(  1.171E+00 2.84E+02 9.99E+01 G  
 
ZR-95    I  -5.2287E-03                                      6.40E+01             
                           756.73-5.229E-03 %(  2.085E+00 1.07E+04 5.45E+01 G  
                           724.20-1.191E-02 %   2.526E+00 5.73E+03 4.42E+01 G  
 
NB-95    I  -9.7898E-02                                      6.40E+01             
                           765.79-9.790E-02 ?(  1.169E+00 3.30E+02 9.98E+01 G  
 
RU-103   I   1.8720E-01                                      3.93E+01             
                           497.05 1.872E-01 &(  8.228E-01 1.25E+02 9.09E+01 G  
                           610.30 1.077E+02 ?   1.725E+01 9.10E+00 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage  9
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   1.7711E+00                                      3.74E+02             
                           621.92-2.356E-01 %(  1.003E+01 1.16E+03 9.93E+00 G  
                          1050.36 1.454E+01 &(  8.095E+01 1.56E+02 1.56E+00 G  
                           511.86 5.921E+00 ?   4.602E+00 2.72E+01 2.00E+01 GA 
 
AG-108M  C  -4.4628E-04                                      1.53E+05             
                           433.94-4.463E-04 %(  6.898E-01 4.08E+04 9.05E+01 G  
                           722.94 0.000E+00 &   2.199E+00 1.00E+03 9.08E+01 G  
                           614.28-5.835E-02 +   1.033E+00 4.83E+02 8.98E+01 G  
 
AG-110M  F   3.6174E-01                                      2.50E+02             
                           884.68 3.617E-01 ?(  1.277E+00 1.01E+02 7.27E+01 G  
                           657.76-9.106E-03 &   8.191E-01 2.34E+03 9.46E+01 G  
                           937.49 0.000E+00 -   1.203E+00 1.00E+03 3.44E+01 G  
                          1384.30 0.000E+00 &   4.915E+00 1.00E+03 2.43E+01 G  
                           763.94-6.948E-01 +   3.478E+00 1.38E+02 2.23E+01 G  
 
SN-113   F  -1.1876E-02                                      1.15E+02             
                           391.69-1.188E-02 %(  1.169E+00 2.69E+03 6.40E+01 G  
 
SB-124   F   1.0598E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  1.325E+00 1.00E+03 9.83E+01 G  
                          1690.98 0.000E+00 ?(  1.407E+00 1.00E+03 4.78E+01 G  
                           722.79 1.538E+00 &(  1.010E+01 1.84E+02 1.08E+01 G  
 
SB-125   I   1.4249E+00                                      1.01E+03             
                           427.88 7.578E-01 &(  2.677E+00 1.03E+02 2.96E+01 G  
                           600.50 6.277E-01 &(  4.567E+00 2.01E+02 1.79E+01 G  
                           635.89 8.542E-01 ?(  6.747E+00 2.15E+02 1.13E+01 G  
                           463.37 5.287E+00 *(  6.914E+00 4.24E+01 1.05E+01 G  
 
I-131    I  -5.6276E-02                                      8.02E+00             
                           364.48-5.628E-02 ?(  1.003E+00 4.99E+02 8.17E+01 G  
                           284.30-9.227E-02 %   1.104E+01 3.32E+03 6.14E+00 G  
                           636.97 9.817E-02 %   8.819E+00 2.26E+03 7.17E+00 G  
 
Gd-153   F   4.8439E-02                                      2.42E+02             
                            97.50 4.844E-02 &(  2.596E+00 1.56E+03 3.00E+01 G  
                           103.20-1.092E+00 &   3.286E+00 9.00E+01 2.18E+01 G  
 
Ga-68    C  -1.0010E+01                                      4.71E-02             
                          1077.40-1.001E+01 ?(  5.245E+01 1.48E+02 3.30E+00 G  
 
Tc-99m   I   2.7189E-01                                      2.51E-01             
                           140.51 2.719E-01 *(  7.081E-01 7.81E+01 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 10
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F   1.9051E-01                                      3.85E+03             
                           356.00 1.905E-01 &(  1.137E+00 1.70E+02 6.20E+01 G  
                           302.85-9.667E-01 +   4.941E+00 1.49E+02 1.83E+01 G  
                           383.84-1.308E-02 %   8.066E+00 1.68E+04 8.94E+00 GA 
                            80.99-7.925E-02 &   2.345E+00 8.59E+02 3.41E+01 GA 
 
CS-134   I   2.8675E-01                                      7.54E+02             
                           604.71 2.734E-01 ?(  4.903E-01 5.71E+01 9.76E+01 G  
                           795.87 3.019E-01 &(  1.052E+00 1.00E+02 8.55E+01 G  
                           569.32 0.000E+00 &   8.036E+00 1.00E+03 1.54E+01 G  
                           801.95-1.780E+00 &   1.343E+01 2.10E+02 8.69E+00 G  
                           563.24-6.945E-02 %   1.243E+01 4.91E+03 8.35E+00 G  
 
CS-137   I  -2.1258E-01                                      1.10E+04             
                           661.66-2.126E-01 ?(  1.349E+00 1.80E+02 8.52E+01 G  
 
CE-139   F  -4.6679E-02                                      1.38E+02             
                           165.85-4.668E-02 ?(  7.269E-01 4.45E+02 7.99E+01 G  
 
Ba-140   I   1.3137E-01                                      1.28E+01             
                           537.26 1.314E-01 ?(  2.908E+00 5.89E+02 2.44E+01 G  
                           162.66-3.098E-01 +   1.052E+01 9.73E+02 6.22E+00 G  
                           304.85-1.695E+00 +   1.685E+01 2.81E+02 4.29E+00 G  
 
La-140   I   1.8442E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.716E-01 1.00E+03 9.54E+01 G  
                           487.02 3.345E-01 ?(  1.636E+00 1.39E+02 4.55E+01 G  
                           328.76 7.147E-01  (  3.671E+00 1.48E+02 2.03E+01 G  
                           815.77-3.971E-01 +   4.373E+00 2.99E+02 2.33E+01 G  
 
CE-141   I  -2.3312E-01                                      3.25E+01             
                           145.44-2.331E-01 ?(  1.330E+00 1.67E+02 4.82E+01 G  
 
CE-144   I  -1.1121E+00                                      2.85E+02             
                           133.54-1.112E+00 ?(  6.058E+00 1.60E+02 1.11E+01 G  
 
PM-144   C  -3.6344E-02                                      3.63E+02             
                           696.54-1.535E-01 ?(  1.107E+00 2.02E+02 9.90E+01 G  
                           618.06 8.066E-02 &(  9.723E-01 3.32E+02 9.91E+01 G  
                           476.81-1.515E-01 +   2.099E+00 3.85E+02 4.20E+01 G  
 
EU-152   F   5.1266E-01                                      4.94E+03             
                           344.29-4.499E-01 ?(  2.899E+00 1.84E+02 2.65E+01 G  
                          1112.07 3.623E-01 ?(  8.942E+00 6.52E+02 1.36E+01 G  
                           121.78-4.091E-01 +   2.021E+00 1.45E+02 2.86E+01 G  
                           778.92 7.466E-01 ?(  6.450E+00 2.32E+02 1.29E+01 G  
                           964.11 2.192E+00 ?(  9.835E+00 1.29E+02 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 11
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-3.259E+00 +   1.088E+01 9.89E+01 7.58E+00 G  
                          1408.00 0.000E+00 -   7.934E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   3.0490E-01                                      3.14E+03             
                           873.23-6.350E-01 ?(  1.028E+01 4.43E+02 1.23E+01 G  
                           123.10-4.343E-01 +   1.651E+00 1.13E+02 4.08E+01 G  
                          1274.54-4.502E-01 +   4.366E+00 2.66E+02 3.52E+01 G  
                           723.36 7.249E-01 &(  5.421E+00 2.09E+02 2.02E+01 G  
                          1004.77 1.170E-01 &   6.827E+00 1.55E+03 1.80E+01 G  
                           996.33 5.917E-01 ?(  1.348E+01 6.22E+02 1.06E+01 G  
 
EU-155   I   1.9683E+00                                      1.81E+03             
                           105.31 1.128E+00  (  2.760E+00 7.36E+01 2.12E+01 G  
                            86.54 2.549E+00 &(  2.378E+00 2.99E+01 3.07E+01 G  
 
HF-181   F  -1.1033E-01                                      4.24E+01             
                           482.00-1.103E-01 ?(  9.867E-01 2.49E+02 8.05E+01 G  
                           133.02-1.873E-01 +   1.470E+00 2.29E+02 4.33E+01 G  
                           345.83-7.843E-01 &   4.962E+00 1.80E+02 1.51E+01 G  
                           136.30-5.889E-01 +   1.100E+01 5.39E+02 5.85E+00 G  
 
Ta-182   F   4.2503E+00                                      1.14E+02             
                          1121.30 4.250E+00 ?(  4.137E+00 3.33E+01 3.49E+01 G  
                          1221.41 9.126E-01 -   6.109E+00 1.88E+02 2.70E+01 G  
                          1189.05 0.000E+00 -   7.559E+00 1.00E+03 1.62E+01 G  
 
TL-208   N   2.7141E+00                                      6.98E+02             
                           583.02 2.714E+00  (  6.389E-01 1.53E+01 8.45E+01 G  
                           277.28 5.132E+00 +   1.187E+01 6.97E+01 6.31E+00 G  
                           860.56 1.011E+00 &   9.271E+00 2.52E+02 1.24E+01 G  
 
pm-146   C  -4.3576E-01                                      2.02E+03             
                           747.16-4.358E-01 ?(  2.792E+00 1.78E+02 3.40E+01 G  
                           735.72-5.634E-01 +   4.260E+00 2.08E+02 2.25E+01 G  
                           453.88 1.394E-01 +   1.120E+00 2.23E+02 6.50E+01 G  
 
y-88     F   3.6541E-01                                      1.07E+02             
                           898.04 3.654E-01 ?(  7.940E-01 6.62E+01 9.37E+01 G  
                          1836.06 4.738E-03 %   1.217E+00 6.10E+03 9.92E+01 G  
 
Cd-113m     -3.5579E+02                                      5.33E+03             
                           263.70-3.558E+02 ?(  1.115E+04 8.78E+02 6.00E-03   K
 
Cd-109   F  -1.0889E+01                                      4.53E+02             
                            88.04-1.089E+01  (  2.480E+01 6.89E+01 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 12
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N  -3.5664E+00                                      8.14E+03             
                            46.54-3.566E+00 ?(P 2.688E+01 6.68E+01 4.25E+00 G  
 
PB-212   N   7.9474E+00                                      6.98E+02             
                           238.63 7.947E+00  (P 1.730E+00 8.94E+00 4.33E+01 G  
                           300.03 7.285E+00     2.631E+01 1.06E+02 3.28E+00 GA 
 
PB-214   N   1.5332E+01                                      5.84E+05             
                           351.93 1.441E+01  (P 1.856E+00 7.90E+00 3.76E+01 G  
                           295.09 1.714E+01  (P 3.680E+00 1.10E+01 1.93E+01 G  
                           242.00 1.466E+01   P 9.621E+00 2.14E+01 7.43E+00 GA 
 
BI-207   C  -1.0492E-01                                      1.18E+04             
                           569.70-1.049E-01 ?(  1.045E+00 2.79E+02 9.77E+01 G  
                          1063.66 2.134E-02 %   1.634E+00 2.01E+03 7.45E+01 G  
 
BI-212   N   3.0977E+00                                      6.98E+02             
                           727.17 3.098E+00 ?(  1.512E+01 1.39E+02 7.55E+00 G  
                           785.42-1.056E+01 +   8.723E+01 2.29E+02 1.28E+00 GA 
 
BI-214   N   1.5843E+01                                      5.84E+05             
                           609.31 1.511E+01  (P 2.114E+00 9.03E+00 4.61E+01 G  
                          1120.29 1.806E+01  (P 6.446E+00 1.72E+01 1.51E+01 G  
                          1764.49 8.678E+00 - P 7.971E+00 2.91E+01 1.54E+01 G  
 
BI-210M  T   2.4848E-01                                      1.10E+09             
                           265.83 2.485E-01 &(  1.242E+00 1.44E+02 5.00E+01 G  
                           304.90-3.671E-01 +   2.629E+00 2.05E+02 2.80E+01 G  
 
RA-224   N   7.4006E+00                                      6.98E+02             
                           240.99 7.401E+00  (  2.243E+01 9.04E+01 4.10E+00 G  
 
AC-228   N   7.5780E+00                                      2.10E+03             
                           911.07 6.591E+00 ?(  3.425E+00 2.16E+01 2.90E+01 G  
                           968.97 9.020E+00  (  3.839E+00 2.44E+01 1.75E+01 G  
                           338.32 7.864E+00 @(  5.843E+00 3.31E+01 1.20E+01 G  
                            93.35 5.263E-01 &   1.462E+01 8.10E+02 5.56E+00 XA 
 
TH-227   N  -4.2427E+00                                      7.95E+03             
                           235.97-4.243E+00 ?(  9.570E+00 6.82E+01 1.23E+01 G  
                            50.14-5.401E-01 +   1.214E+01 6.43E+02 8.00E+00 G  
                           256.24-1.391E-02 &   1.000E+01 2.01E+04 7.00E+00 G  
 
TH-229   N   3.5624E+00                                      2.68E+06             
                           193.51 3.562E+00 &(  1.648E+01 1.36E+02 4.40E+00 G  
                           210.85-6.624E+00 +   2.757E+01 1.23E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 13
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   8.3144E+00                                      1.63E+12             
                            63.29 8.314E+00  (P 2.615E+01 4.71E+01 3.81E+00 G  
                            92.59 2.677E+00 - P 1.556E+01 5.08E+01 5.58E+00 G  
 
PA-231   N   2.1451E+00                                      1.20E+07             
                           302.65-4.323E+00 &(  3.067E+01 2.05E+02 2.88E+00 G  
                           300.07 9.718E+00  (  3.509E+01 1.06E+02 2.46E+00 G  
 
PA-233   C   9.8383E-01                                      7.82E+08             
                           312.01 4.885E-01 &(  2.184E+00 1.30E+02 3.60E+01 G  
                           300.18 3.860E+00  (  1.394E+01 1.06E+02 6.20E+00 G  
 
PA-234   N   8.0107E-01                                      1.63E+12             
                           131.29 6.885E-01 ?(  3.363E+00 1.43E+02 1.80E+01 G  
                           946.02 9.944E-01  (  9.099E+00 2.51E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.493E+01 1.00E+03 8.20E+00 G  
                           883.24 7.422E-01  (  5.744E+00 1.94E+02 9.60E+00 G  
                           880.53 1.387E+00     1.008E+01 1.86E+02 6.00E+00 GA 
 
PA-234M  N   1.6766E+01                                      1.63E+12             
                          1001.00 1.677E+01 ?(  1.525E+02 2.50E+02 8.37E-01 G  
                           766.41 0.000E+00 -   1.194E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.4619E+00                                      2.57E+11             
                           143.79-2.532E-02 %(P 5.750E+00 2.52E+02 1.10E+01 G  
                           205.33-1.656E+00 + P 1.528E+01 3.65E+02 5.01E+00 G  
                           163.38 4.671E+00 ?(  1.157E+01 7.44E+01 5.08E+00 G  
 
AM-241   T   2.7724E-01                                      1.58E+05             
                            59.54 2.772E-01  (  2.715E+00 2.85E+02 3.59E+01 G  
 
Ir-192   F   2.4112E+00                                      7.40E+01             
                           316.49-1.064E-01 ?(  9.126E-01 2.45E+02 8.70E+01 G  
                           468.06-9.271E-03 %   1.525E+00 4.45E+03 5.18E+01 G  
                           308.44-4.141E-01 +   2.525E+00 1.76E+02 3.18E+01 G  
                           295.95 9.677E+00 ?(  2.685E+00 1.17E+01 3.02E+01 G  
 
Cs-136   F  -3.0269E-03                                      1.30E+01             
                           818.50-3.027E-03 %(  1.080E+00 9.47E+03 1.00E+02 G  
                          1048.07-2.676E-01 +   1.844E+00 1.93E+02 8.00E+01 G  
                           340.57-4.752E-01 +   1.964E+00 1.21E+02 4.69E+01 G  
 
Np-239   T   1.2049E+00                                      2.36E+00             
                           103.70-8.270E-01 -   2.863E+00 1.03E+02 2.40E+01 X  
                           106.13 1.205E+00 ?(  2.298E+00 5.82E+01 2.27E+01 G  
                            99.50 0.000E+00 -   4.788E+00 1.00E+03 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 14
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -8.3074E-03                                      1.11E+01             
                           531.00-8.307E-03 %(  6.641E+00 2.16E+04 1.30E+01 G  
                            91.10-5.744E-01 +   3.156E+00 1.63E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.79        81.        -6.    -0.003    66.79  -3.566E+00  P
 TH-227      49.56        73.        -2.    -0.001   643.08  -5.401E-01   
 AM-241      59.58       120.         5.     0.003   285.45   2.772E-01   
 TH-234      63.45       145.        19.     0.010    47.14   8.314E+00  P
 BA-133      80.89       140.        -2.    -0.001   858.71  -7.925E-02   
 EU-155      87.06       125.        59.     0.033    29.91   2.549E+00   
 Cd-109      88.75       215.       -31.    -0.017    68.86  -1.089E+01   
 Nd-147      91.21       199.       -12.    -0.007   162.62  -5.744E-01   
 TH-234      92.64       190.        12.     0.006    50.80   2.677E+00  P
 Gd-153     103.84       134.       -19.    -0.010    89.98  -1.092E+00   
 Np-239     103.82       123.       -16.    -0.009   102.98  -8.270E-01   

Page 599 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 15
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.08        88.        19.     0.011    73.61   1.128E+00   
 Np-239     105.04        69.        22.     0.012    58.19   1.205E+00   
 EU-152     123.16        84.        -9.    -0.005   144.76  -4.091E-01   
 CO-57      123.19       103.       -14.    -0.008   103.29  -2.135E-01   
 EU-154     123.22       116.       -14.    -0.008   112.70  -4.343E-01   
 HF-181     133.12        99.        -6.    -0.003   228.53  -1.873E-01   
 CE-144     133.21       111.        -9.    -0.005   159.97  -1.112E+00   
 HF-181     136.50        99.        -3.    -0.001   539.20  -5.889E-01   
 CO-57      136.55        99.        -3.    -0.001   554.80  -3.127E-01   
 Tc-99m     140.70        88.        18.     0.010    78.10   2.719E-01   
 CE-141     145.39        93.        -8.    -0.005   166.94  -2.331E-01   
 Ba-140     162.51        84.        -1.    -0.001   972.94  -3.098E-01   
 U-235      163.57        66.        16.     0.009    74.40   4.671E+00   
 CE-139     167.08        66.        -3.    -0.001   445.32  -4.668E-02   
 TH-229     193.49        82.        10.     0.005   135.74   3.562E+00   
 U-235      205.17        84.        -5.    -0.003   365.12  -1.656E+00  P
 TH-229     210.61        94.       -11.    -0.006   122.75  -6.624E+00   
 TH-227     236.86       165.       -28.    -0.015    68.19  -4.243E+00   
 EU-152     243.73        74.       -13.    -0.007    98.89  -3.259E+00   
 Cd-113m    263.74        41.        -1.    -0.001   877.93  -3.558E+02   
 BI-210M    266.99        35.         6.     0.003   143.92   2.485E-01   
 Ir-192     295.27        52.       130.     0.072    11.72   9.677E+00   
 PA-231     300.34        58.        11.     0.006   106.34   9.718E+00   
 PA-233     300.40        58.        11.     0.006   106.41   3.860E+00   
 PA-231     302.27        60.        -5.    -0.003   204.75  -4.323E+00   
 BA-133     302.27        63.        -8.    -0.004   148.93  -9.667E-01   
 Ba-140     305.25        38.        -3.    -0.002   281.37  -1.695E+00   
 BI-210M    305.42        40.        -4.    -0.002   204.50  -3.671E-01   
 Ir-192     309.50        47.        -6.    -0.003   175.69  -4.141E-01   
 PA-233     312.72        44.         8.     0.004   129.99   4.885E-01   
 Ir-192     316.68        44.        -4.    -0.002   244.67  -1.064E-01   
 CR-51      320.54        36.        -3.    -0.002   257.10  -8.110E-01   
 La-140     328.77        36.         6.     0.003   147.86   7.147E-01   
 Cs-136     341.15        54.        -9.    -0.005   120.93  -4.752E-01   
 EU-152     344.86        36.        -5.    -0.003   183.98  -4.499E-01   
 HF-181     345.12        33.        -5.    -0.003   180.45  -7.843E-01   
 BA-133     355.60        28.         5.     0.003   169.67   1.905E-01   
 I-131      364.68        37.        -2.    -0.001   499.27  -5.628E-02   
 SB-125     428.37        26.         8.     0.004   102.94   7.578E-01   
 pm-146     454.25        19.         3.     0.002   223.39   1.394E-01   
 SB-125     463.00        18.        17.     0.010    42.39   5.287E+00   
 PM-144     476.68        27.        -2.    -0.001   384.89  -1.515E-01   
 BE-7       477.63        23.         2.     0.001   427.45   5.038E-01   
 HF-181     481.79        21.        -3.    -0.002   248.53  -1.103E-01   
 La-140     487.51        18.         5.     0.003   138.65   3.345E-01   
 RU-103     497.04        18.         5.     0.003   125.28   1.872E-01   
 RH-106     510.94        27.        34.     0.019    27.21   5.921E+00   
 Ba-140     538.03        13.         1.     0.000   589.34   1.314E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 16
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207     569.64        28.        -3.    -0.002   278.88  -1.049E-01   
 SB-125     600.26        15.         3.     0.002   200.98   6.277E-01   
 CS-134     601.61         4.         7.     0.004    57.12   2.734E-01   
 RU-103     609.34        23.       156.     0.087     9.10   1.077E+02   
 AG-108M    613.10        19.        -1.    -0.001   482.57  -5.835E-02   
 PM-144     617.90        21.         2.     0.001   332.23   8.066E-02   
 SB-125     637.41        12.         2.     0.001   214.93   8.542E-01   
 CS-137     661.31        28.        -4.    -0.002   179.92  -2.126E-01   
 PM-144     696.66        23.        -3.    -0.002   202.30  -1.535E-01   
 SB-124     722.52        21.         4.     0.002   184.45   1.538E+00   
 EU-154     722.65        21.         3.     0.002   209.00   7.249E-01   
 pm-146     736.04        15.        -3.    -0.002   208.47  -5.634E-01   
 pm-146     747.74        14.        -3.    -0.002   177.63  -4.358E-01   
 AG-110M    760.06         9.        -3.    -0.002   138.25  -6.948E-01   
 NB-95      765.84        22.        -2.    -0.001   329.88  -9.790E-02   
 EU-152     778.82        10.         2.     0.001   232.14   7.466E-01   
 CS-134     795.81        11.         5.     0.003   100.12   3.019E-01   
 CS-134     802.12        20.        -3.    -0.002   210.36  -1.780E+00   
 CO-58      810.78        17.        -3.    -0.002   208.81  -1.441E-01   
 La-140     816.25        14.        -2.    -0.001   298.88  -3.971E-01   
 MN-54      837.36        20.        -4.    -0.002   178.89  -1.908E-01   
 Co-56      847.47        24.        -3.    -0.002   213.48  -1.749E-01   
 NB-94      871.79        17.         2.     0.001   284.43   1.129E-01   
 EU-154     873.56        21.        -1.    -0.001   442.98  -6.350E-01   
 AG-110M    885.33        10.         5.     0.003   101.00   3.617E-01   
 Sc-46      887.97        18.        -3.    -0.002   207.86  -1.612E-01   
 y-88       899.95         6.         6.     0.004    66.21   3.654E-01   
 EU-152     964.44        23.         6.     0.003   128.57   2.192E+00   
 EU-154     995.56        21.         1.     0.001   621.72   5.917E-01   
 PA-234M   1001.13        16.         2.     0.001   249.91   1.677E+01   
 Co-56     1037.65        18.        -2.    -0.001   333.60  -8.029E-01   
 Cs-136    1048.39        21.        -3.    -0.002   193.11  -2.676E-01   
 RH-106    1050.45        15.         4.     0.002   155.58   1.454E+01   
 Ga-68     1077.92        20.        -5.    -0.003   148.43  -1.001E+01   
 FE-59     1099.17        21.        -2.    -0.001   379.49  -1.973E-01   
 EU-152    1109.07        12.         1.     0.000   651.79   3.623E-01   
 Sc-46     1120.19        20.        22.     0.012    35.31   1.448E+00   
 Ta-182    1120.17        18.        23.     0.013    33.32   4.250E+00   
 CO-60     1174.01        23.        -2.    -0.001   281.21  -1.678E-01   
 Ta-182    1221.07        20.         4.     0.002   187.58   9.126E-01   
 Co-56     1237.53        18.         9.     0.005    77.89   9.139E-01   
 NA-22     1275.76        16.        -2.    -0.001   265.54  -1.585E-01   
 EU-154    1275.76        16.        -2.    -0.001   265.55  -4.502E-01   
 FE-59     1290.62        14.         5.     0.003   116.31   8.292E-01   
 CO-60     1332.89         8.        -1.    -0.001   421.99  -7.527E-02   
 Co-56     1769.41        12.        -4.    -0.002   126.12  -2.581E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 17
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.0375E-01    5.0376E-01    4.275E+02%                7.81E+00
 NA-22  #A   -1.5854E-01   -1.5854E-01    2.655E+02%                1.54E+00
 K-40         1.7859E+02    1.7859E+02    6.552E+00%                8.22E+00
 Sc-46  #A    6.4350E-01    6.4350E-01    3.531E+01%                1.21E+00
 CR-51  #A   -8.1103E-01   -8.1104E-01    2.571E+02%                7.36E+00
 MN-54  #A   -1.9078E-01   -1.9078E-01    1.789E+02%                1.21E+00
 FE-59  #A    2.4751E-01    2.4751E-01    1.163E+02%                2.72E+00
 Co-56  #A    2.5844E-01    2.5844E-01    7.789E+01%                1.33E+00
 CO-57  #A   -2.1352E-01   -2.1352E-01    1.033E+02%                7.43E-01
 CO-58  #A   -1.4415E-01   -1.4415E-01    2.088E+02%                1.09E+00
 CO-60  #A   -7.5270E-02   -7.5270E-02    4.220E+02%                1.22E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.37E+00
 NB-94  #A    5.7033E-02    5.7033E-02    2.844E+02%                1.08E+00
 ZR-95  #A   -5.2287E-03   -5.2287E-03    1.075E+04%                2.08E+00
 NB-95  #A   -9.7898E-02   -9.7898E-02    3.299E+02%                1.17E+00
 RU-103 #A    1.8720E-01    1.8720E-01    1.253E+02%                8.23E-01
 RH-106 #A    1.7711E+00    1.7711E+00    1.556E+02%                1.00E+01
 AG-108M#A   -4.4628E-04   -4.4628E-04    4.076E+04%                6.90E-01
 AG-110M#A    3.6174E-01    3.6174E-01    1.010E+02%                1.28E+00
 SN-113 #A   -1.1876E-02   -1.1876E-02    2.693E+03%                1.17E+00
 SB-124 #A    1.0598E-01    1.0598E-01    1.845E+02%                1.32E+00
 SB-125 #A    1.4249E+00    1.4249E+00    4.239E+01%                2.68E+00
 I-131  #A   -5.6274E-02   -5.6276E-02    4.993E+02%                1.00E+00
 Gd-153 #A    4.8439E-02    4.8439E-02    1.557E+03%                2.60E+00
 Ga-68  #A   -9.9624E+00   -1.0010E+01    1.484E+02%                5.24E+01
 Tc-99m #A    2.7165E-01    2.7189E-01    7.810E+01%                7.08E-01
 BA-133 #A    1.9051E-01    1.9051E-01    1.697E+02%                1.14E+00
 CS-134 #A    2.8675E-01    2.8675E-01    5.712E+01%                4.90E-01
 CS-137 #A   -2.1258E-01   -2.1258E-01    1.799E+02%                1.35E+00
 CE-139 #A   -4.6679E-02   -4.6679E-02    4.453E+02%                7.27E-01
 Ba-140 #A    1.3137E-01    1.3137E-01    5.893E+02%                2.91E+00
 La-140 #A    1.8442E-01    1.8442E-01    1.386E+02%                6.72E-01
 CE-141 #A   -2.3312E-01   -2.3312E-01    1.669E+02%                1.33E+00
 CE-144 #A   -1.1121E+00   -1.1121E+00    1.600E+02%                6.06E+00
 PM-144 #A   -3.6344E-02   -3.6344E-02    1.945E+02%                1.11E+00
 EU-152 #A    5.1266E-01    5.1266E-01    1.286E+02%                2.90E+00
 EU-154 #A    3.0490E-01    3.0490E-01    2.090E+02%                1.03E+01
 EU-155 #A    1.9683E+00    1.9683E+00    2.991E+01%                2.76E+00
 HF-181 #A   -1.1033E-01   -1.1033E-01    2.485E+02%                9.87E-01
 Ta-182 #     4.2503E+00    4.2503E+00    3.332E+01%                4.14E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.04E+00
 TL-208       2.7141E+00    2.7141E+00    1.528E+01%                6.39E-01
 pm-146 #A   -4.3576E-01   -4.3576E-01    1.776E+02%                2.79E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:22:49 AMPage 18
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140341.An1            
                                                                                 
 y-88   #A    3.6541E-01    3.6541E-01    6.621E+01%                7.94E-01
 Cd-113m#A   -3.5579E+02   -3.5579E+02    8.779E+02%                1.12E+04
 Cd-109 #A   -1.0889E+01   -1.0889E+01    6.886E+01%                2.48E+01
 PB-210 #A   -3.5664E+00   -3.5664E+00    3.282E+02%                2.69E+01
 PB-212       7.9474E+00    7.9474E+00    9.470E+00%                1.73E+00
 PB-214       1.5332E+01    1.5332E+01    6.992E+00%                1.86E+00
 BI-207 #A   -1.0492E-01   -1.0492E-01    2.789E+02%                1.05E+00
 BI-212 #A    3.0977E+00    3.0977E+00    1.393E+02%                1.51E+01
 BI-214       1.5843E+01    1.5843E+01    9.392E+00%                2.11E+00
 BI-210M#A    2.4848E-01    2.4848E-01    1.439E+02%                1.24E+00
 RA-224  A    7.4006E+00    7.4006E+00    9.036E+01%                2.24E+01
 AC-228       7.5780E+00    7.5780E+00    1.548E+01%                3.43E+00
 TH-227 #A   -4.2427E+00   -4.2427E+00    6.819E+01%                9.57E+00
 TH-229 #A    3.5624E+00    3.5624E+00    1.357E+02%                1.65E+01
 TH-234 #A    8.3144E+00    8.3144E+00    9.125E+01%                2.62E+01
 PA-231 #A    2.1451E+00    2.1451E+00    1.063E+02%                3.07E+01
 PA-233 #A    9.8383E-01    9.8383E-01    8.399E+01%                2.18E+00
 PA-234  A    8.0107E-01    8.0107E-01    1.161E+02%                3.36E+00
 PA-234M#A    1.6766E+01    1.6766E+01    2.499E+02%                1.52E+02
 U-235  #A    1.4619E+00    1.4619E+00    7.440E+01%                5.75E+00
 AM-241 #A    2.7724E-01    2.7724E-01    2.855E+02%                2.72E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.46E+00
 Ir-192 #C    2.4112E+00    2.4112E+00    1.172E+01%                9.13E-01
 Cs-136 #A   -3.0269E-03   -3.0269E-03    9.469E+03%                1.08E+00
 Np-239 #A    1.2047E+00    1.2049E+00    5.819E+01%                2.30E+00
 Nd-147 #A   -8.3072E-03   -8.3074E-03    2.157E+04%                6.64E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  910.9 to  1999.5 keV)     2.280E+02  Bq/Sample     
 Total Decayed Activity (  910.9 to  1999.5 keV) 2.2800671E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140343
-----------------------------------------------------------------------------                      
   Sample Description: 99812_Gamma_160-5176-A-20-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 99812                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-20-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:52        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:53:03     Real Time: 1801   sec
        Analysis Time: 2/10/2014 08:23        Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-02-08_0051.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.918E+00    1.918E+00    1.090E+01
NA-22     -9.755E-02          522.5     5.097E-01    5.097E-01    1.881E+00
K-40       1.769E+02            7.2     1.270E+01    1.560E+01    1.070E+01
Sc-46      5.766E-01           55.9     3.220E-01    3.234E-01    1.127E+00
CR-51      5.161E-01          381.3     1.968E+00    1.968E+00    7.097E+00
MN-54     -1.872E-01          195.5     3.660E-01    3.661E-01    1.314E+00
FE-59     -3.069E-01          272.3     8.357E-01    8.358E-01    3.029E+00
Co-56      5.307E-01           62.2     3.300E-01    3.311E-01    1.312E+00
CO-57     -1.740E-01          120.6     2.098E-01    2.100E-01    7.137E-01
CO-58     -2.090E-01          148.1     3.096E-01    3.097E-01    1.110E+00
CO-60      5.668E-02          667.1     3.781E-01    3.782E-01    1.462E+00
ZN-65     -6.272E-01          206.3     1.294E+00    1.294E+00    4.545E+00
NB-94      1.613E-01          162.9     2.628E-01    2.629E-01    1.101E+00
ZR-95      4.716E-01          104.5     4.926E-01    4.932E-01    1.727E+00
NB-95     -1.247E-01          302.0     3.765E-01    3.766E-01    1.358E+00
RU-103    -2.453E-01          129.4     3.175E-01    3.177E-01    1.105E+00
RH-106    -6.181E-01          448.0     2.769E+00    2.769E+00    1.020E+01
AG-108M    9.984E-02          208.6     2.083E-01    2.083E-01    9.239E-01
AG-110M    2.039E-02         2094.0     4.271E-01    4.271E-01    1.630E+00
SN-113    -1.390E-01          241.3     3.355E-01    3.356E-01    1.205E+00
SB-124     9.050E-02          191.8     1.736E-01    1.736E-01    1.296E+00
SB-125     1.570E-01          159.2     2.500E-01    2.502E-01    2.789E+00
I-131      2.203E-01           79.7     1.756E-01    1.759E-01    9.630E-01
Gd-153    -1.755E-01          255.6     4.488E-01    4.489E-01    1.578E+00
Ga-68      9.461E+00          164.1     1.553E+01    1.554E+01    5.552E+01
Tc-99m    -7.951E-02          295.3     2.348E-01    2.348E-01    8.111E-01
BA-133    -8.663E-02           85.2     7.382E-02    7.396E-02    1.301E+00
CS-134     2.627E-01           85.1     2.236E-01    2.240E-01    3.490E+00
CS-137    -8.955E-05       397100.0     3.556E-01    3.556E-01    1.325E+00
CE-139     9.513E-02          255.0     2.426E-01    2.427E-01    8.415E-01
Ba-140     1.391E+00           75.8     1.054E+00    1.056E+00    3.561E+00
La-140     1.908E-01          127.3     2.428E-01    2.431E-01    2.441E+00
CE-141    -6.051E-03         6839.0     4.138E-01    4.138E-01    1.449E+00
CE-144     1.279E+00          120.1     1.536E+00    1.537E+00    5.236E+00
PM-144     1.756E-01          116.6     2.048E-01    2.050E-01    1.067E+00
EU-152     2.734E-01          295.0     8.063E-01    8.064E-01    2.887E+00
EU-154     1.498E+00          224.0     3.354E+00    3.355E+00    1.202E+01
EU-155     1.834E+00           35.3     6.478E-01    6.556E-01    3.187E+00
HF-181    -5.519E-02          557.9     3.079E-01    3.079E-01    1.126E+00
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Ta-182     1.683E+00           91.0     1.532E+00    1.534E+00    5.227E+00
Hg-203    -7.207E-02          365.3     2.633E-01    2.633E-01    9.343E-01
TL-208     2.457E+00           15.2     3.734E-01    3.945E-01    6.785E-01
pm-146     2.864E-01          318.5     9.123E-01    9.125E-01    3.349E+00
y-88       6.116E-01           58.3     3.567E-01    3.580E-01    1.150E+00
Cd-113m   -2.604E+03          148.1     3.856E+03    3.860E+03    1.331E+04
Cd-109    -7.769E+00           97.5     7.575E+00    7.588E+00    2.536E+01
PB-210     8.792E+00           97.3     8.554E+00    8.570E+00    3.075E+01
PB-212     7.354E+00           12.6     9.274E-01    1.042E+00    1.852E+00
PB-214     1.018E+01            9.5     9.672E-01    1.103E+00    1.810E+00
BI-207    -1.880E-01          166.6     3.132E-01    3.134E-01    1.106E+00
BI-212     2.617E+00          163.6     4.281E+00    4.283E+00    1.526E+01
BI-214     9.274E+00           13.7     1.266E+00    1.354E+00    2.165E+00
BI-210M    5.752E-01           47.9     2.754E-01    2.775E-01    8.923E-01
RA-224    -1.758E+01           60.0     1.054E+01    1.060E+01    3.468E+01
AC-228     5.106E+00           21.2     1.081E+00    1.112E+00    4.270E+00
TH-227    -3.312E+00           77.8     2.578E+00    2.587E+00    8.587E+00
TH-229    -1.999E+00          232.3     4.644E+00    4.647E+00    1.613E+01
TH-234     6.394E+00           52.7     3.371E+00    3.388E+00    2.801E+01
PA-231     6.414E+00           82.2     5.273E+00    5.284E+00    2.347E+01
PA-233     3.959E-01          108.9     4.313E-01    4.318E-01    1.504E+00
PA-234     7.968E-01          157.4     1.254E+00    1.255E+00    2.286E+00
PA-234M    2.475E+01          192.3     4.759E+01    4.761E+01    1.584E+02
U-235      1.874E+00           92.5     1.734E+00    1.737E+00    6.353E+00
AM-241     0.000E+00         1000.0     6.594E-01    6.594E-01    2.944E+00
Np-237     6.062E+00           35.3     2.142E+00    2.169E+00    6.812E+00
Ir-192     1.419E-01          108.6     1.541E-01    1.543E-01    7.755E-01
Cs-136     3.055E-04       112400.0     3.435E-01    3.435E-01    1.288E+00
Np-239     6.830E-01          123.3     8.424E-01    8.434E-01    2.861E+00
Nd-147     2.518E-03        54110.0     1.363E+00    1.363E+00    5.326E+00
-----------------------------------------------------------------------------
Total      2.927E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Sample description                                             
      99812_Gamma_160-5176-A-20-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140343.An1

 Acquisition information
        Start time:                 2/10/2014 7:53:03 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:52:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-02-08_0051.PBC
                                                 2/8/2014 12:51:57 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1939

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.45       13.  36.41   0.95  1.957E-02    46.54   4.250    PBC<MDA PB210 
    63.24       12.  46.30   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
    74.80       85.  18.52   0.97  3.382E-02
    77.02      124.  14.98   0.97  3.450E-02
    86.94       53.  35.32   0.98  3.679E-02    86.49  13.100  6.065E+00 Np237 
                                                86.54  30.700  2.587E+00 EU155 
    86.94       53.  35.34   0.98  3.678E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.586E+00 EU155 
    92.57       25.  26.89   0.99  3.776E-02    92.59   5.584    PBC<MDA TH234 
    93.33       11. 117.75   0.99  3.785E-02    93.35   5.561    PBC<MDA AC228 
    99.49       14.  87.17   1.00  3.846E-02    99.50  15.000    PBC<MDA Np239 
   103.10        1. 918.21   1.00  3.870E-02   103.70  24.000    PBC<MDA Np239 
   105.57       11. 123.33   1.00  3.878E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.830E-01 Np239 
   105.59       11. 126.28   1.00  3.876E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.939E-01 Np239 
   123.46        4. 352.65   1.02  3.840E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  1.394E-01 EU154 
   131.29        3. 298.61   1.02  3.775E-02   131.29  18.000    PBC<MDA PA234 
   133.54       10. 120.09   1.03  3.754E-02   133.54  11.090    PBC<MDA CE144 
                                               133.02  43.300  3.271E-01 HF181 
   143.65       11. 125.49   1.04  3.639E-02   143.79  10.960    PBC<MDA U235  
   162.33        9. 122.29   1.05  3.378E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.016E+00 U235  
   162.74        8. 136.03   1.05  3.367E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               163.38   5.080  2.702E+00 U235  
   166.00        5. 255.01   1.06  3.392E-02   165.85  79.900    PBC<MDA CE139 
   238.36      162.  11.56   1.13  2.594E-02   238.63  43.300  7.354E+00 PB212 
   241.62       38.  32.60   0.84  2.565E-02   242.00   7.430  1.113E+01 PB214 
   256.20        2. 385.25   1.14  2.456E-02   256.24   7.000    PBC<MDA TH227 
   262.34       13.  47.88   1.14  2.388E-02   265.83  50.000    PBC<MDA BI210M
   277.23       12.  67.37   1.15  2.313E-02   277.28   6.310    PBC<MDA TL208 
   284.11       10.  79.72   1.16  2.269E-02   284.30   6.140    PBC<MDA I131  
   295.32       84.  14.84   1.06  2.205E-02   295.09  19.300  1.101E+01 PB214 
                                               295.95  30.160  7.062E+00 Ir192 
   295.95        2. 608.33   1.17  2.200E-02   295.95  30.160    PBC<MDA Ir192 
   299.65        8.  98.52   1.17  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.930E+00 PA231 
   299.66        8.  98.19   1.17  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.957E+00 PA231 
   303.71        6. 121.25   1.18  2.150E-02   302.65   2.880  5.174E+00 PA231 
                                               302.85  18.330  8.133E-01 BA133 
                                               304.85   4.290  3.493E+00 Ba140 
                                               304.90  28.000  5.352E-01 BI210M
   303.79        5. 146.24   1.18  2.150E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  7.214E-01 BA133 
                                               304.85   4.290  3.098E+00 Ba140 
                                               304.90  28.000  4.747E-01 BI210M
   303.81        6. 131.67   1.18  2.161E-02   302.65   2.880  5.117E+00 PA231 
                                               302.85  18.330  8.044E-01 BA133 
                                               304.85   4.290  3.455E+00 Ba140 
                                               304.90  28.000  5.293E-01 BI210M
   303.81        6. 131.63   1.18  2.162E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  8.046E-01 BA133 
                                               304.85   4.290  3.456E+00 Ba140 
                                               304.90  28.000  5.295E-01 BI210M
   308.56        7. 108.59   1.18  2.131E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  5.365E-01 Ir192 
   309.22        5. 108.94   1.18  2.112E-02   312.01  36.000    PBC<MDA PA233 
   320.31        2. 381.28   1.19  2.070E-02   320.08   9.940    PBC<MDA CR51  
   329.18        2. 468.35   1.20  2.028E-02   328.76  20.300    PBC<MDA La140 
   338.24       23.  36.03   1.21  1.983E-02   338.32  12.010    PBC<MDA AC228 
   344.31        3. 294.96   1.21  1.956E-02   344.29  26.500    PBC<MDA EU152 
   351.56      127.  11.86   0.82  1.924E-02   351.93  37.600  9.759E+00 PB214 
   382.11        6. 111.73   1.25  1.796E-02   383.84   8.940    PBC<MDA BA133 
   433.85        1. 839.00   1.29  1.629E-02   433.94  90.480    PBC<MDA AG108M
   462.91        4. 159.25   1.31  1.545E-02   463.37  10.470    PBC<MDA SB125 
   477.37        2. 374.73   1.32  1.510E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  5.691E-01 BE7   
   510.61       21.  41.66   1.35  1.426E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  4.144E+00 RH106 
   537.32        5. 123.81   1.37  1.371E-02   537.26  24.390    PBC<MDA Ba140 
   583.22       48.  13.74   0.88  1.282E-02   583.02  84.500  2.457E+00 TL208 
   609.24      102.  12.74   1.29  1.236E-02   609.31  46.090  9.312E+00 BI214 
                                               610.30   5.750  8.009E+01 RU103 
                                               610.30   5.750  8.009E+01 RU103 
   619.28        2. 237.74   1.44  1.222E-02   618.06  99.100    PBC<MDA PM144 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   635.47        1. 449.38   1.45  1.193E-02   635.89  11.310    PBC<MDA SB125 
   695.63        5. 116.63   1.50  1.106E-02   696.54  99.000    PBC<MDA PM144 
   702.81        2. 236.86   1.50  1.098E-02   702.63  97.900    PBC<MDA NB94  
   722.61        3. 208.60   1.52  1.072E-02   722.79  10.810  1.423E+00 SB124 
                                               722.94  90.840  1.694E-01 AG108M
                                               723.36  20.220  7.615E-01 EU154 
                                               723.36  20.220  7.615E-01 EU154 
   723.05        3. 191.80   1.52  1.072E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.842E-01 AG108M
                                               723.36  20.220  8.281E-01 EU154 
   727.18        4. 163.55   1.52  1.067E-02   727.17   7.550    PBC<MDA BI212 
   747.52        2. 318.53   1.54  1.043E-02   747.16  34.000    PBC<MDA pm146 
                                               747.16  34.000  2.864E-01 pm146 
   754.88        5. 104.47   1.54  1.032E-02   756.73  54.460    PBC<MDA ZR95  
   764.29        2. 387.73   1.55  1.021E-02   763.94  22.280    PBC<MDA AG110M
                                               766.41   0.294  3.077E+01 PA234M
   795.71        6.  85.14   1.57  9.887E-03   795.87  85.530    PBC<MDA CS134 
   801.65        3. 166.45   1.58  9.823E-03   801.95   8.690    PBC<MDA CS134 
   816.63        4. 127.26   1.59  9.682E-03   815.77  23.280    PBC<MDA La140 
   860.96        1. 754.29   1.62  9.252E-03   860.56  12.420    PBC<MDA TL208 
   871.71        3. 223.84   1.63  9.156E-03   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  1.582E+00 EU154 
   871.97        3. 223.97   1.63  9.137E-03   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  1.498E+00 EU154 
                                               873.23  12.270  1.498E+00 EU154 
   883.41        3. 157.38   1.64  9.048E-03   883.24   9.600    PBC<MDA PA234 
   889.04        3. 191.43   1.64  8.996E-03   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  1.607E-01 Sc46  
   897.88        9.  58.32   1.65  8.921E-03   898.04  93.700    PBC<MDA y88   
   910.83       19.  36.07   1.66  8.811E-03   911.07  29.000    PBC<MDA AC228 
   968.74       17.  37.89   1.70  8.357E-03   968.97  17.460    PBC<MDA AC228 
  1002.59        3. 192.33   1.72  8.125E-03  1001.00   0.837    PBC<MDA PA234M
  1036.96        2. 292.45   1.75  7.875E-03  1037.84  14.130    PBC<MDA Co56  
  1078.39        4. 164.15   1.77  7.623E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.24       18.  34.83   1.80  7.368E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.57       13.  55.85   1.80  7.367E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.924E-01 Sc46  
                                              1121.30  34.900  2.845E+00 Ta182 
  1121.25        8.  91.02   1.80  7.362E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.683E+00 Ta182 
  1237.83       10.  62.18   1.88  6.748E-03  1238.28  66.070    PBC<MDA Co56  
  1328.04        1. 667.11   1.94  6.325E-03  1332.50  99.980    PBC<MDA CO60  
  1408.50        2. 176.62   1.98  6.023E-03  1408.00  21.005    PBC<MDA EU152 
  1460.56      198.   7.04   1.74  5.828E-03  1460.83  10.670  1.769E+02 K40   
  1764.09        8.  42.76   2.18  4.916E-03  1764.49  15.400    PBC<MDA BI214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  5
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.81    74.84        83.        85. 2.526E+03   18.52   0.972  -       D
   307.67    77.06       111.       124. 3.598E+03   14.98   0.974  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.49    46.45        86.        13.     0.007    36.41   0.946 
 TH-234    252.57    63.24       132.        12.     0.007    46.30   0.962 
 Np-237    347.31    86.94       146.        53.     0.029    35.34   0.983s
 EU-155    347.31    86.94       146.        53.     0.029    35.32   0.983s
 Cd-109    352.70    88.28       174.       -20.    -0.011    97.51   0.985s
 Nd-147    364.13    91.14       137.       -18.    -0.010    95.30   0.987s
 TH-234    369.91    92.59        84.        25.     0.014    26.89   0.989D
 AC-228    372.95    93.35        86.        11.     0.006   117.75   0.989D
 Gd-153    378.87    94.83        41.        -4.    -0.002   255.64   0.993s
 Np-239    397.50    99.49        72.        14.     0.008    87.17   0.995s
 Np-239    411.93   103.10        72.         1.     0.001   918.21   0.999s
 EU-155    421.86   105.59        91.        11.     0.006   126.28   1.000s
 Np-239    421.79   105.57        84.        11.     0.006   123.33   1.001s
 EU-152    483.74   121.07        70.        -8.    -0.005   147.76   1.015s
 CO-57     483.53   121.01        72.       -10.    -0.006   120.60   1.016s
 EU-154    493.29   123.46        94.         4.     0.002   352.65   1.017s
 PA-234    524.63   131.29        29.         3.     0.001   298.61   1.024D
 CE-144    533.60   133.54        61.        10.     0.005   120.09   1.026D
 HF-181    552.00   138.14        80.        -5.    -0.003   284.62   1.029s
 CO-57     547.57   137.03       102.        -7.    -0.004   206.97   1.029s
 Tc-99m    566.06   141.66        88.        -5.    -0.003   295.31   1.033s
 U-235     574.00   143.65        85.        11.     0.006   125.49   1.036s
 Ba-140    648.71   162.33        60.         9.     0.005   122.29   1.053s
 U-235     650.34   162.74        60.         8.     0.005   136.03   1.053s
 CE-139    663.38   166.00        68.         5.     0.003   255.01   1.055s
 TH-229    776.25   194.24        60.        -5.    -0.003   232.34   1.080s
 U-235     819.86   205.15        61.        -7.    -0.004   170.55   1.091s
 TH-227    941.11   235.48       102.       -19.    -0.011    77.81   1.118s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  6
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212    952.62   238.36        55.       149.     0.083    11.56   1.126s
 RA-224    959.48   240.07       184.       -33.    -0.019    59.96   1.122s
 PB-214    965.66   241.62        37.        38.     0.021    32.60   0.842s
 EU-152    977.78   244.65        71.        -5.    -0.003   255.87   1.126s
 TH-227   1023.95   256.20        36.         2.     0.001   385.25   1.136s
 Cd-113m  1055.60   264.12        47.        -7.    -0.004   148.07   1.142s
 BI-210M  1048.51   262.34        12.        13.     0.007    47.88   1.144s
 TL-208   1108.02   277.23        33.        12.     0.007    67.37   1.154 
 Hg-203   1117.71   279.65        38.        -2.    -0.001   365.29   1.156s
 I-131    1135.53   284.11        27.        10.     0.006    79.72   1.160 
 PB-214   1180.34   295.32        17.        84.     0.047    14.84   1.057 
 Ir-192   1182.88   295.95        50.         2.     0.001   608.33   1.170s
 PB-212   1197.70   299.66        25.         8.     0.004    98.19   1.174s
 PA-231   1197.66   299.65        25.         8.     0.004    98.52   1.174s
 PA-231   1214.30   303.81        26.         6.     0.003   131.63   1.176s
 BA-133   1214.30   303.81        26.         6.     0.003   131.67   1.176s
 Ba-140   1214.21   303.79        26.         5.     0.003   146.24   1.178s
 BI-210M  1213.89   303.71        22.         6.     0.003   121.25   1.178s
 Ir-192   1233.29   308.56        22.         7.     0.004   108.59   1.181s
 PA-233   1235.92   309.22        15.         5.     0.003   108.94   1.184s
 CR-51    1280.28   320.31        26.         2.     0.001   381.28   1.191s
 La-140   1315.76   329.18        29.         2.     0.001   468.35   1.199s
 AC-228   1351.98   338.24        24.        23.     0.013    36.03   1.207s
 EU-152   1376.24   344.31        27.         3.     0.001   294.96   1.212s
 HF-181   1385.04   346.51        36.        -6.    -0.004   139.86   1.213s
 PB-214   1405.21   351.56        20.       127.     0.071    11.86   0.820s
 BA-133   1415.38   354.10        29.        -7.    -0.004   108.22   1.222s
 I-131    1461.26   365.57        26.        -2.    -0.001   429.21   1.229s
 BA-133   1527.39   382.11        17.         6.     0.003   111.73   1.246s
 SN-113   1562.68   390.94        22.        -3.    -0.002   241.35   1.252s
 SB-125   1710.49   427.91        22.        -4.    -0.002   178.85   1.283s
 AG-108M  1734.27   433.85        22.         1.     0.000   839.00   1.288s
 pm-146   1814.27   453.86        28.        -4.    -0.002   202.30   1.305s
 SB-125   1850.48   462.91        18.         4.     0.002   159.25   1.312s
 Ir-192   1870.17   467.84        21.        -3.    -0.001   256.71   1.316s
 PM-144   1908.27   477.37        18.         2.     0.001   374.73   1.323s
 HF-181   1926.60   481.95        22.        -1.    -0.001   557.87   1.328s
 La-140   1946.69   486.97        26.        -3.    -0.002   242.91   1.332s
 RU-103   1984.62   496.46        26.        -6.    -0.003   129.39   1.340s
 RH-106   2041.19   510.61        29.        21.     0.012    41.66   1.352s
 Ba-140   2148.03   537.32        16.         5.     0.003   123.81   1.373s
 CS-134   2251.37   563.16        16.        -3.    -0.002   186.33   1.394s
 CS-134   2275.01   569.07        22.        -3.    -0.002   214.86   1.399s
 PA-234   2274.38   568.91        23.        -4.    -0.002   189.41   1.399 
 BI-207   2274.08   568.84        24.        -4.    -0.002   166.59   1.399s
 TL-208   2331.58   583.22         5.        48.     0.027    13.74   0.875s
 SB-125   2399.56   600.22        27.        -1.    -0.001   559.51   1.424s
 SB-124   2410.64   602.99        31.        -2.    -0.001   516.10   1.425s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  7
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2435.65   609.24        18.        96.     0.053    12.74   1.287 
 RU-103   2436.41   609.43        19.        70.     0.039    14.80   1.431s
 AG-108M  2458.61   614.98        19.        -4.    -0.002   173.72   1.434s
 PM-144   2475.79   619.28        13.         2.     0.001   237.74   1.437s
 RH-106   2485.06   621.59        17.        -1.    -0.001   448.03   1.440s
 SB-125   2540.58   635.47        20.         1.     0.001   449.38   1.451s
 I-131    2549.37   637.67        23.        -3.    -0.002   242.44   1.452s
 AG-110M  2628.76   657.52        16.        -1.     0.000   648.79   1.469s
 PM-144   2781.17   695.63        15.         5.     0.003   116.63   1.499s
 NB-94    2809.88   702.81        16.         2.     0.001   236.86   1.503s
 SB-124   2890.87   723.05        18.         3.     0.002   191.80   1.519s
 AG-108M  2889.09   722.61        18.         3.     0.002   208.60   1.519s
 ZR-95    2900.05   725.35        22.        -3.    -0.002   211.24   1.520s
 BI-212   2907.37   727.18        17.         4.     0.002   163.55   1.522s
 pm-146   2936.59   734.49        21.        -2.    -0.001   308.43   1.529s
 pm-146   2988.73   747.52        16.         2.     0.001   318.53   1.537s
 ZR-95    3018.17   754.88        10.         5.     0.003   104.47   1.545s
 NB-95    3060.34   765.42        23.        -2.    -0.001   302.05   1.551s
 PA-234M  3055.80   764.29        20.         2.     0.001   387.73   1.552 
 EU-152   3113.18   778.63        19.        -2.    -0.001   347.92   1.561s
 BI-212   3139.32   785.17        18.        -3.    -0.002   183.90   1.566s
 CS-134   3181.48   795.71        10.         6.     0.003    85.14   1.574s
 CS-134   3205.24   801.65        10.         3.     0.002   166.45   1.578s
 CO-58    3247.27   812.15        13.        -4.    -0.002   148.10   1.585s
 La-140   3265.18   816.63        10.         4.     0.002   127.26   1.589s
 MN-54    3334.01   833.84        18.        -3.    -0.002   195.50   1.603s
 TL-208   3442.51   860.96        21.         1.     0.000   754.29   1.622s
 NB-94    3485.51   871.71        24.         3.     0.002   223.84   1.629s
 EU-154   3486.57   871.97        21.         3.     0.002   223.97   1.631s
 PA-234   3524.70   881.50        16.        -1.    -0.001   448.29   1.636s
 PA-234   3532.33   883.41         9.         3.     0.002   157.38   1.638 
 Sc-46    3554.86   889.04        11.         3.     0.001   191.43   1.642s
 y-88     3590.23   897.88        10.         9.     0.005    58.32   1.649s
 AC-228   3642.03   910.83        13.        19.     0.010    36.07   1.658s
 AG-110M  3750.75   938.01        23.        -4.    -0.002   163.24   1.677s
 PA-234   3782.27   945.88        17.        -1.     0.000   797.99   1.683s
 EU-152   3857.45   964.68        27.        -5.    -0.003   151.74   1.696s
 AC-228   3873.70   968.74        13.        17.     0.010    37.89   1.699s
 PA-234M  4009.16  1002.59        13.         3.     0.002   192.33   1.722s
 Co-56    4146.66  1036.96        13.         2.     0.001   292.45   1.747s
 Ga-68    4312.45  1078.39        16.         4.     0.002   164.15   1.774s
 FE-59    4395.35  1099.11        19.        -2.    -0.001   272.29   1.789s
 ZN-65    4469.33  1117.60        36.        -4.    -0.002   206.25   1.800s
 BI-214   4480.09  1120.29        15.        18.     0.010    34.83   1.803D
 Sc-46    4481.20  1120.57        20.        13.     0.007    55.85   1.803s
 Ta-182   4484.14  1121.30        21.         8.     0.004    91.02   1.803D
 CO-60    4685.41  1171.60        15.        -1.    -0.001   485.07   1.838s
 Co-56    4950.48  1237.83        15.        10.     0.006    62.18   1.879s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  8
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22    5096.00  1274.19        18.        -1.    -0.001   522.48   1.902s
 EU-154   5095.94  1274.18        18.        -1.    -0.001   526.07   1.902s
 CO-60    5311.51  1328.04         9.         1.     0.000   667.11   1.939s
 AG-110M  5532.07  1383.14         7.        -1.    -0.001   404.13   1.970s
 EU-152   5633.58  1408.50         6.         2.     0.001   176.62   1.984s
 K-40     5841.94  1460.56         4.       198.     0.110     7.04   1.744 
 BI-214   7057.18  1764.09         6.         8.     0.005    42.76   2.180s
 Co-56    7073.08  1768.06         6.        -2.    -0.001   198.00   2.184s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C  -9.7545E-02                                      9.50E+02             
                          1274.53-9.755E-02 ?(  1.881E+00 5.22E+02 9.99E+01 G  
 
K-40     N   1.7694E+02                                      4.66E+11             
                          1460.83 1.769E+02  (P 1.070E+01 7.04E+00 1.07E+01 G  
 
Sc-46    F   5.7657E-01                                      8.38E+01             
                           889.28 1.607E-01 ?(  1.127E+00 1.91E+02 1.00E+02 G  
                          1120.55 9.924E-01 ?(  1.793E+00 5.58E+01 1.00E+02 G  
 
CR-51    F   5.1605E-01                                      2.77E+01             
                           320.08 5.161E-01 ?(  7.097E+00 3.81E+02 9.94E+00 G  
 
MN-54    C  -1.8722E-01                                      3.12E+02             
                           834.85-1.872E-01 ?(  1.314E+00 1.95E+02 1.00E+02 G  
 
FE-59    F  -3.0692E-01                                      4.45E+01             
                          1099.25-3.069E-01 ?(  3.029E+00 2.72E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   3.995E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   5.3074E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  1.312E+00 1.00E+03 9.99E+01 G  
                          1238.28 1.256E+00 ?(  2.556E+00 6.22E+01 6.61E+01 G  
                          1037.84 8.937E-01 ?(  9.679E+00 2.92E+02 1.41E+01 G  
                          1771.35-1.426E+00 +   1.066E+01 1.98E+02 1.55E+01  A 
 
CO-57    C  -1.7399E-01                                      2.72E+02             
                           122.06-1.740E-01 ?(  7.137E-01 1.21E+02 8.56E+01 G  
                           136.47-9.787E-01 +   6.941E+00 2.07E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage  9
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -2.0902E-01                                      7.09E+01             
                           810.78-2.090E-01 ?(  1.110E+00 1.48E+02 9.95E+01 G  
 
CO-60    F   5.6683E-02                                      1.93E+03             
                          1332.50 5.668E-02 ?(  1.462E+00 6.67E+02 1.00E+02 G  
                          1173.24-9.090E-02 +   1.639E+00 4.85E+02 9.99E+01 G  
 
ZN-65    F  -6.2723E-01                                      2.44E+02             
                          1115.55-6.272E-01 ?(  4.545E+00 2.06E+02 5.06E+01 G  
 
NB-94    I   1.6126E-01                                      7.41E+06             
                           702.63 1.279E-01 &(  1.101E+00 2.37E+02 9.79E+01 G  
                           871.10 1.940E-01 ?(  1.550E+00 2.24E+02 9.99E+01 G  
 
ZR-95    I   4.7156E-01                                      6.40E+01             
                           756.73 4.716E-01 ?(  1.727E+00 1.04E+02 5.45E+01 G  
                           724.20-3.812E-01 -   2.879E+00 2.11E+02 4.42E+01 G  
 
NB-95    I  -1.2465E-01                                      6.40E+01             
                           765.79-1.246E-01 ?(  1.358E+00 3.02E+02 9.98E+01 G  
 
RU-103   I  -2.4534E-01                                      3.93E+01             
                           497.05-2.453E-01 ?(  1.105E+00 1.29E+02 9.09E+01 G  
                           610.30 5.485E+01 ?   1.791E+01 1.48E+01 5.75E+00 GA 
 
RH-106   I  -6.1805E-01                                      3.74E+02             
                           621.92-6.181E-01 ?(  1.020E+01 4.48E+02 9.93E+00 G  
                          1050.36 1.935E-01 %   7.403E+01 9.68E+03 1.56E+00 G  
                           511.86 4.144E+00 ?   5.386E+00 4.17E+01 2.00E+01 GA 
 
AG-108M  C   9.9842E-02                                      1.53E+05             
                           433.94 2.999E-02 ?(  9.239E-01 8.39E+02 9.05E+01 G  
                           722.94 1.694E-01 &(  1.273E+00 2.09E+02 9.08E+01 G  
                           614.28-1.870E-01 +   1.158E+00 1.74E+02 8.98E+01 G  
 
AG-110M  F   2.0393E-02                                      2.50E+02             
                           884.68 2.039E-02 %(  1.630E+00 2.09E+03 7.27E+01 G  
                           657.76-4.470E-02 +   1.080E+00 6.49E+02 9.46E+01 G  
                           937.49-8.193E-01 +   4.723E+00 1.63E+02 3.44E+01 G  
                          1384.30-3.473E-01 +   5.484E+00 4.04E+02 2.43E+01 G  
                           763.94 5.362E-02 %   5.861E+00 2.95E+03 2.23E+01 G  
 
SN-113   F  -1.3901E-01                                      1.15E+02             
                           391.69-1.390E-01 ?(  1.205E+00 2.41E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage 10
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   9.0497E-02                                      6.02E+01             
                           602.73-6.984E-02 ?(  1.296E+00 5.16E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   5.392E+00 1.00E+03 4.78E+01 G  
                           722.79 1.548E+00 &(  1.066E+01 1.92E+02 1.08E+01 G  
 
SB-125   I   1.5701E-01                                      1.01E+03             
                           427.88-4.390E-01 ?(  2.789E+00 1.79E+02 2.96E+01 G  
                           600.50-3.294E-01 +   6.674E+00 5.60E+02 1.79E+01 G  
                           635.89 5.924E-01 ?(  9.736E+00 4.49E+02 1.13E+01 G  
                           463.37 1.372E+00 ?(  7.764E+00 1.59E+02 1.05E+01 G  
 
I-131    I   2.2025E-01                                      8.02E+00             
                           364.48-6.212E-02 ?(  9.630E-01 4.29E+02 8.17E+01 G  
                           284.30 3.978E+00  (  1.067E+01 7.97E+01 6.14E+00 G  
                           636.97-1.872E+00 +   1.627E+01 2.42E+02 7.17E+00 G  
 
Gd-153   F  -1.7554E-01                                      2.42E+02             
                            97.50-1.755E-01 &(  1.578E+00 2.56E+02 3.00E+01 G  
                           103.20 6.304E-03 %   2.917E+00 1.32E+04 2.18E+01 G  
 
Ga-68    C   9.4605E+00                                      4.71E-02             
                          1077.40 9.460E+00 ?(  5.552E+01 1.64E+02 3.30E+00 G  
 
Tc-99m   I  -7.9508E-02                                      2.51E-01             
                           140.51-7.951E-02 &(  8.111E-01 2.95E+02 8.93E+01 G  
 
BA-133   F  -8.6627E-02                                      3.85E+03             
                           356.00-3.498E-01 ?(  1.301E+00 1.08E+02 6.20E+01 G  
                           302.85 8.044E-01 &(  3.690E+00 1.32E+02 1.83E+01 G  
                           383.84 1.934E+00 &   7.527E+00 1.12E+02 8.94E+00 GA 
                            80.99 0.000E+00 &   3.000E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I   2.6266E-01                                      7.54E+02             
                           604.71 0.000E+00 ?(  3.490E+00 1.00E+03 9.76E+01 G  
                           795.87 3.961E-01 ?(  1.154E+00 8.51E+01 8.55E+01 G  
                           569.32-8.840E-01 +   6.792E+00 2.15E+02 1.54E+01 G  
                           801.95 1.900E+00 &(  1.152E+01 1.66E+02 8.69E+00 G  
                           563.24-1.597E+00 +   1.072E+01 1.86E+02 8.35E+00 G  
 
CS-137   I  -8.9553E-05                                      1.10E+04             
                           661.66-8.955E-05 %(  1.325E+00 3.97E+05 8.52E+01 G  
 
CE-139   F   9.5125E-02                                      1.38E+02             
                           165.85 9.513E-02 ?(  8.415E-01 2.55E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage 11
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   1.3906E+00                                      1.28E+01             
                           537.26 8.187E-01 ?(  3.561E+00 1.24E+02 2.44E+01 G  
                           162.66 2.455E+00 ?(  1.025E+01 1.22E+02 6.22E+00 G  
                           304.85 3.098E+00 ?(  1.587E+01 1.46E+02 4.29E+00 G  
 
La-140   I   1.9084E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.441E+00 1.00E+03 9.54E+01 G  
                           487.02-2.530E-01 +   2.191E+00 2.43E+02 4.55E+01 G  
                           328.76 2.212E-01 &(  3.732E+00 4.68E+02 2.03E+01 G  
                           815.77 9.464E-01 ?(  4.303E+00 1.27E+02 2.33E+01 G  
 
CE-141   I  -6.0512E-03                                      3.25E+01             
                           145.44-6.051E-03 %(  1.449E+00 6.84E+03 4.82E+01 G  
 
CE-144   I   1.2788E+00                                      2.85E+02             
                           133.54 1.279E+00  (  5.236E+00 1.20E+02 1.11E+01 G  
 
PM-144   C   1.7561E-01                                      3.63E+02             
                           696.54 2.611E-01 &(  1.067E+00 1.17E+02 9.90E+01 G  
                           618.06 1.043E-01 &(  9.088E-01 2.38E+02 9.91E+01 G  
                           476.81 1.423E-01 ?(  1.956E+00 3.75E+02 4.20E+01 G  
 
EU-152   F   2.7336E-01                                      4.94E+03             
                           344.29 2.734E-01 ?(  2.887E+00 2.95E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.048E+01 1.00E+03 1.36E+01 G  
                           121.78-4.170E-01 +   2.110E+00 1.48E+02 2.86E+01 G  
                           778.92-7.748E-01 +   9.833E+00 3.48E+02 1.29E+01 G  
                           964.11-2.305E+00 +   1.225E+01 1.52E+02 1.46E+01 G  
                           244.69-1.367E+00 +   1.212E+01 2.56E+02 7.58E+00 G  
                          1408.00 9.335E-01 ?   6.197E+00 1.77E+02 2.10E+01 GA 
 
EU-154   I   1.4977E+00                                      3.14E+03             
                           873.23 1.498E+00 ?(  1.202E+01 2.24E+02 1.23E+01 G  
                           123.10 1.394E-01 &   1.699E+00 3.53E+02 4.08E+01 G  
                          1274.54-2.773E-01 -   5.381E+00 5.26E+02 3.52E+01 G  
                           723.36 0.000E+00 &   8.835E+00 1.00E+03 2.02E+01 G  
                          1004.77 0.000E+00 -   2.807E+00 1.00E+03 1.80E+01 G  
                           996.33 1.810E-01 %   1.311E+01 1.92E+03 1.06E+01 G  
 
EU-155   I   1.8340E+00                                      1.81E+03             
                           105.31 7.433E-01 &(  3.187E+00 1.26E+02 2.12E+01 G  
                            86.54 2.587E+00  (  2.906E+00 3.53E+01 3.07E+01 G  
 
HF-181   F  -5.5191E-02                                      4.24E+01             
                           482.00-5.519E-02 ?(  1.126E+00 5.58E+02 8.05E+01 G  
                           133.02-1.170E-02 %   1.543E+00 3.77E+03 4.33E+01 G  
                           345.83-1.200E+00 +   5.814E+00 1.40E+02 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage 12
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30-1.150E+00 +   1.133E+01 2.85E+02 5.85E+00 G  
 
Ta-182   F   1.6834E+00                                      1.14E+02             
                          1121.30 1.683E+00  (  5.227E+00 9.10E+01 3.49E+01 G  
                          1221.41 7.387E-02 %   6.895E+00 2.51E+03 2.70E+01 G  
                          1189.05 0.000E+00 -   1.549E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F  -7.2068E-02                                      4.66E+01             
                           279.20-7.207E-02 ?(  9.343E-01 3.65E+02 8.15E+01 G  
 
TL-208   N   2.4567E+00                                      6.98E+02             
                           583.02 2.457E+00  (P 6.785E-01 1.37E+01 8.45E+01 G  
                           277.28 4.478E+00 + P 1.115E+01 6.74E+01 6.31E+00 G  
                           860.56 4.185E-01 -   1.160E+01 7.54E+02 1.24E+01 G  
 
pm-146   C   2.8643E-01                                      2.02E+03             
                           747.16 2.864E-01 &(  3.349E+00 3.19E+02 3.40E+01 G  
                           735.72-4.983E-01 +   5.571E+00 3.08E+02 2.25E+01 G  
                           453.88-2.069E-01 +   1.482E+00 2.02E+02 6.50E+01 G  
 
y-88     F   6.1158E-01                                      1.07E+02             
                           898.04 6.116E-01 ?(  1.150E+00 5.83E+01 9.37E+01 G  
                          1836.06 0.000E+00 -   8.706E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.6042E+03                                      5.33E+03             
                           263.70-2.604E+03 ?(  1.331E+04 1.48E+02 6.00E-03   K
 
Cd-109   F  -7.7690E+00                                      4.53E+02             
                            88.04-7.769E+00 ?(  2.536E+01 9.75E+01 3.79E+00 G  
 
PB-210   N   8.7917E+00                                      8.14E+03             
                            46.54 8.792E+00  (P 3.075E+01 3.64E+01 4.25E+00 G  
 
PB-212   N   7.3542E+00                                      6.98E+02             
                           238.63 7.354E+00  (P 1.852E+00 1.16E+01 4.33E+01 G  
                           300.03 5.967E+00 &   2.006E+01 9.82E+01 3.28E+00 GA 
 
PB-214   N   1.0183E+01                                      5.84E+05             
                           351.93 9.759E+00  (  1.810E+00 1.19E+01 3.76E+01 G  
                           295.09 1.101E+01  (  2.838E+00 1.48E+01 1.93E+01 G  
                           242.00 1.113E+01     9.036E+00 3.26E+01 7.43E+00 GA 
 
BI-207   C  -1.8803E-01                                      1.18E+04             
                           569.70-1.880E-01 ?(  1.106E+00 1.67E+02 9.77E+01 G  
                          1063.66 0.000E+00 +   1.765E+00 1.00E+03 7.45E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage 13
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   2.6173E+00                                      6.98E+02             
                           727.17 2.617E+00 ?(  1.526E+01 1.64E+02 7.55E+00 G  
                           785.42-1.491E+01 +   9.811E+01 1.84E+02 1.28E+00 GA 
 
BI-214   N   9.2738E+00                                      5.84E+05             
                           609.31 9.312E+00  (P 2.165E+00 1.27E+01 4.61E+01 G  
                          1120.29 9.158E+00  (P 1.026E+01 3.48E+01 1.51E+01 G  
                          1764.49 6.080E+00 & P 1.009E+01 4.28E+01 1.54E+01 G  
 
BI-210M  T   5.7520E-01                                      1.10E+09             
                           265.83 5.976E-01 ?(  8.923E-01 4.79E+01 5.00E+01 G  
                           304.90 5.352E-01 ?(  2.259E+00 1.21E+02 2.80E+01 G  
 
RA-224   N  -1.7576E+01                                      6.98E+02             
                           240.99-1.758E+01 &(  3.468E+01 6.00E+01 4.10E+00 G  
 
AC-228   N   5.1058E+00                                      2.10E+03             
                           911.07 4.043E+00 ?(  4.270E+00 3.61E+01 2.90E+01 G  
                           968.97 6.632E+00 ?(  7.446E+00 3.79E+01 1.75E+01 G  
                           338.32 5.455E+00 ?(  5.935E+00 3.60E+01 1.20E+01 G  
                            93.35 3.028E+00     1.209E+01 1.18E+02 5.56E+00 XA 
 
TH-227   N  -3.3124E+00                                      7.95E+03             
                           235.97-3.312E+00 ?(  8.587E+00 7.78E+01 1.23E+01 G  
                            50.14-2.453E-02 %   1.369E+01 1.59E+04 8.00E+00 G  
                           256.24 7.198E-01 +   9.873E+00 3.85E+02 7.00E+00 G  
 
TH-229   N  -1.9989E+00                                      2.68E+06             
                           193.51-1.999E+00 ?(  1.613E+01 2.32E+02 4.40E+00 G  
                           210.85-4.686E-02 %   2.299E+01 1.37E+04 2.99E+00 G  
 
TH-234   N   6.3943E+00                                      1.63E+12             
                            63.29 6.227E+00 ?(P 2.801E+01 4.63E+01 3.81E+00 G  
                            92.59 6.508E+00  (P 1.199E+01 2.69E+01 5.58E+00 G  
 
PA-231   N   6.4137E+00                                      1.20E+07             
                           302.65 5.118E+00 &(  2.347E+01 1.32E+02 2.88E+00 G  
                           300.07 7.930E+00 &(  2.676E+01 9.85E+01 2.46E+00 G  
 
PA-233   C   3.9586E-01                                      7.82E+08             
                           312.01 3.959E-01 ?(  1.504E+00 1.09E+02 3.60E+01 G  
                           300.18-1.285E-01 %   1.198E+01 2.57E+03 6.20E+00 G  
 
PA-234   N   7.9682E-01                                      1.63E+12             
                           131.29 2.145E-01  (  2.286E+00 2.99E+02 1.80E+01 G  
                           946.02-3.541E-01 +   1.053E+01 7.98E+02 1.34E+01 G  
                           569.47-1.923E+00 +   1.295E+01 1.89E+02 8.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:23:10 AMPage 14
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24 1.889E+00  (  1.083E+01 1.57E+02 9.60E+00 G  
                           880.53-1.320E+00 +   2.189E+01 4.48E+02 6.00E+00 GA 
 
PA-234M  N   2.4745E+01                                      1.63E+12             
                          1001.00 2.263E+01 ?(  1.584E+02 1.92E+02 8.37E-01 G  
                           766.41 3.077E+01  (  4.354E+02 3.88E+02 2.94E-01 G  
 
U-235    N   1.8737E+00                                      2.57E+11             
                           143.79 1.490E+00  (  6.353E+00 1.25E+02 1.10E+01 G  
                           205.33-2.551E+00 +   1.500E+01 1.71E+02 5.01E+00 G  
                           163.38 2.702E+00 ?(  1.259E+01 1.36E+02 5.08E+00 G  
 
Np-237   F   6.0622E+00                                      2.14E+06             
                            86.49 6.062E+00  (  6.812E+00 3.53E+01 1.31E+01 G  
 
Ir-192   F   1.4190E-01                                      7.40E+01             
                           316.49-1.048E-03 &(  7.755E-01 2.01E+04 8.70E+01 G  
                           468.06-1.824E-01 +   1.687E+00 2.57E+02 5.18E+01 G  
                           308.44 5.365E-01 &(  2.013E+00 1.09E+02 3.18E+01 G  
                           295.95 1.390E-01 ?(  2.991E+00 6.08E+02 3.02E+01 G  
 
Cs-136   F   3.0552E-04                                      1.30E+01             
                           818.50 3.055E-04 %(  1.288E+00 1.12E+05 1.00E+02 G  
                          1048.07 1.576E-02 %   1.577E+00 2.58E+03 8.00E+01 G  
                           340.57 0.000E+00 -   2.141E+00 1.00E+03 4.69E+01 G  
 
Np-239   T   6.8304E-01                                      2.36E+00             
                           103.70 7.878E-02 -   2.535E+00 9.18E+02 2.40E+01 X  
                           106.13 6.830E-01 &(  2.861E+00 1.23E+02 2.27E+01 G  
                            99.50 1.392E+00 ?   4.074E+00 8.72E+01 1.50E+01 X  
 
Nd-147       2.5182E-03                                      1.11E+01             
                           531.00 2.518E-03 %(  5.326E+00 5.41E+04 1.30E+01 G  
                            91.10-9.384E-01 +   2.997E+00 9.53E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140343.An1            
                                                                                 
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.45        86.        13.     0.007    36.41   8.792E+00  P
 Np-237      86.94       146.        53.     0.029    35.34   6.062E+00   
 EU-155      86.94       146.        53.     0.029    35.32   2.587E+00   
 Cd-109      88.28       174.       -20.    -0.011    97.51  -7.769E+00   
 Nd-147      91.14       137.       -18.    -0.010    95.30  -9.384E-01   
 Gd-153      94.83        41.        -4.    -0.002   255.64  -1.755E-01   
 Np-239      99.49        72.        14.     0.008    87.17   1.392E+00   
 Np-239     103.10        72.         1.     0.001   918.21   7.878E-02   
 EU-155     105.59        91.        11.     0.006   126.28   7.433E-01   
 Np-239     105.57        84.        11.     0.006   123.33   6.830E-01   
 EU-152     121.07        70.        -8.    -0.005   147.76  -4.170E-01   
 CO-57      121.01        72.       -10.    -0.006   120.60  -1.740E-01   
 EU-154     123.46        94.         4.     0.002   352.65   1.394E-01   
 HF-181     138.14        80.        -5.    -0.003   284.62  -1.150E+00   
 CO-57      137.03       102.        -7.    -0.004   206.97  -9.787E-01   
 Tc-99m     141.66        88.        -5.    -0.003   295.31  -7.951E-02   
 U-235      143.65        85.        11.     0.006   125.49   1.490E+00   
 Ba-140     162.33        60.         9.     0.005   122.29   2.455E+00   
 U-235      162.74        60.         8.     0.005   136.03   2.702E+00   
 CE-139     166.00        68.         5.     0.003   255.01   9.513E-02   
 TH-229     194.24        60.        -5.    -0.003   232.34  -1.999E+00   
 U-235      205.15        61.        -7.    -0.004   170.55  -2.551E+00   
 TH-227     235.48       102.       -19.    -0.011    77.81  -3.312E+00   
 RA-224     240.07       184.       -33.    -0.019    59.96  -1.758E+01   
 EU-152     244.65        71.        -5.    -0.003   255.87  -1.367E+00   
 TH-227     256.20        36.         2.     0.001   385.25   7.198E-01   
 Cd-113m    264.12        47.        -7.    -0.004   148.07  -2.604E+03   
 Hg-203     279.65        38.        -2.    -0.001   365.29  -7.207E-02   
 Ir-192     295.95        50.         2.     0.001   608.33   1.390E-01   
 PA-231     299.65        25.         8.     0.004    98.52   7.930E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     303.81        26.         6.     0.003   131.63   5.118E+00   
 BA-133     303.81        26.         6.     0.003   131.67   8.044E-01   
 Ba-140     303.79        26.         5.     0.003   146.24   3.098E+00   
 Ir-192     308.56        22.         7.     0.004   108.59   5.365E-01   
 PA-233     309.22        15.         5.     0.003   108.94   3.959E-01   
 CR-51      320.31        26.         2.     0.001   381.28   5.161E-01   
 La-140     329.18        29.         2.     0.001   468.35   2.212E-01   
 EU-152     344.31        27.         3.     0.001   294.96   2.734E-01   
 HF-181     346.51        36.        -6.    -0.004   139.86  -1.200E+00   
 BA-133     354.10        29.        -7.    -0.004   108.22  -3.498E-01   
 BA-133     382.11        17.         6.     0.003   111.73   1.934E+00   
 SN-113     390.94        22.        -3.    -0.002   241.35  -1.390E-01   
 SB-125     427.91        22.        -4.    -0.002   178.85  -4.390E-01   
 AG-108M    433.85        22.         1.     0.000   839.00   2.999E-02   
 pm-146     453.86        28.        -4.    -0.002   202.30  -2.069E-01   
 SB-125     462.91        18.         4.     0.002   159.25   1.372E+00   
 Ir-192     467.84        21.        -3.    -0.001   256.71  -1.824E-01   
 PM-144     477.37        18.         2.     0.001   374.73   1.423E-01   
 HF-181     481.95        22.        -1.    -0.001   557.87  -5.519E-02   
 La-140     486.97        26.        -3.    -0.002   242.91  -2.530E-01   
 RU-103     496.46        26.        -6.    -0.003   129.39  -2.453E-01   
 RH-106     510.61        29.        21.     0.012    41.66   4.144E+00   
 Ba-140     537.32        16.         5.     0.003   123.81   8.187E-01   
 CS-134     563.16        16.        -3.    -0.002   186.33  -1.597E+00   
 CS-134     569.07        22.        -3.    -0.002   214.86  -8.840E-01   
 BI-207     568.84        24.        -4.    -0.002   166.59  -1.880E-01   
 SB-125     600.22        27.        -1.    -0.001   559.51  -3.294E-01   
 SB-124     602.99        31.        -2.    -0.001   516.10  -6.984E-02   
 RU-103     609.43        19.        70.     0.039    14.80   5.485E+01   
 AG-108M    614.98        19.        -4.    -0.002   173.72  -1.870E-01   
 PM-144     619.28        13.         2.     0.001   237.74   1.043E-01   
 RH-106     621.59        17.        -1.    -0.001   448.03  -6.181E-01   
 SB-125     635.47        20.         1.     0.001   449.38   5.924E-01   
 AG-110M    657.52        16.        -1.     0.000   648.79  -4.470E-02   
 PM-144     695.63        15.         5.     0.003   116.63   2.611E-01   
 NB-94      702.81        16.         2.     0.001   236.86   1.279E-01   
 SB-124     723.05        18.         3.     0.002   191.80   1.548E+00   
 AG-108M    722.61        18.         3.     0.002   208.60   1.694E-01   
 ZR-95      725.35        22.        -3.    -0.002   211.24  -3.812E-01   
 BI-212     727.18        17.         4.     0.002   163.55   2.617E+00   
 pm-146     734.49        21.        -2.    -0.001   308.43  -4.983E-01   
 pm-146     747.52        16.         2.     0.001   318.53   2.864E-01   
 ZR-95      754.88        10.         5.     0.003   104.47   4.716E-01   
 NB-95      765.42        23.        -2.    -0.001   302.05  -1.246E-01   
 EU-152     778.63        19.        -2.    -0.001   347.92  -7.748E-01   
 BI-212     785.17        18.        -3.    -0.002   183.90  -1.491E+01   
 CS-134     795.71        10.         6.     0.003    85.14   3.961E-01   
 CS-134     801.65        10.         3.     0.002   166.45   1.900E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58      812.15        13.        -4.    -0.002   148.10  -2.090E-01   
 La-140     816.63        10.         4.     0.002   127.26   9.464E-01   
 MN-54      833.84        18.        -3.    -0.002   195.50  -1.872E-01   
 NB-94      871.71        24.         3.     0.002   223.84   1.940E-01   
 EU-154     871.97        21.         3.     0.002   223.97   1.498E+00   
 Sc-46      889.04        11.         3.     0.001   191.43   1.607E-01   
 y-88       897.88        10.         9.     0.005    58.32   6.116E-01   
 AG-110M    938.01        23.        -4.    -0.002   163.24  -8.193E-01   
 EU-152     964.68        27.        -5.    -0.003   151.74  -2.305E+00   
 Co-56     1036.96        13.         2.     0.001   292.45   8.937E-01   
 Ga-68     1078.39        16.         4.     0.002   164.15   9.460E+00   
 FE-59     1099.11        19.        -2.    -0.001   272.29  -3.069E-01   
 ZN-65     1117.60        36.        -4.    -0.002   206.25  -6.272E-01   
 Sc-46     1120.57        20.        13.     0.007    55.85   9.924E-01   
 CO-60     1171.60        15.        -1.    -0.001   485.07  -9.090E-02   
 Co-56     1237.83        15.        10.     0.006    62.18   1.256E+00   
 NA-22     1274.19        18.        -1.    -0.001   522.48  -9.755E-02   
 EU-154    1274.18        18.        -1.    -0.001   526.07  -2.773E-01   
 CO-60     1328.04         9.         1.     0.000   667.11   5.668E-02   
 AG-110M   1383.14         7.        -1.    -0.001   404.13  -3.473E-01   
 EU-152    1408.50         6.         2.     0.001   176.62   9.335E-01   
 Co-56     1768.06         6.        -2.    -0.001   198.00  -1.426E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                1.09E+01
 NA-22  #A   -9.7545E-02   -9.7545E-02    5.225E+02%                1.88E+00
 K-40         1.7694E+02    1.7694E+02    7.177E+00%                1.07E+01
 Sc-46  #A    5.7657E-01    5.7657E-01    5.585E+01%                1.13E+00
 CR-51  #A    5.1604E-01    5.1605E-01    3.813E+02%                7.10E+00
 MN-54  #A   -1.8722E-01   -1.8722E-01    1.955E+02%                1.31E+00
 FE-59  #A   -3.0691E-01   -3.0692E-01    2.723E+02%                3.03E+00
 Co-56  #A    5.3074E-01    5.3074E-01    6.218E+01%                1.31E+00
 CO-57  #A   -1.7399E-01   -1.7399E-01    1.206E+02%                7.14E-01
 CO-58  #A   -2.0902E-01   -2.0902E-01    1.481E+02%                1.11E+00
 CO-60  #A    5.6683E-02    5.6683E-02    6.671E+02%                1.46E+00
 ZN-65  #A   -6.2723E-01   -6.2723E-01    2.063E+02%                4.54E+00
 NB-94  #A    1.6126E-01    1.6126E-01    1.629E+02%                1.10E+00
 ZR-95  #A    4.7156E-01    4.7156E-01    1.045E+02%                1.73E+00
 NB-95  #A   -1.2465E-01   -1.2465E-01    3.020E+02%                1.36E+00
 RU-103 #A   -2.4534E-01   -2.4534E-01    1.294E+02%                1.10E+00
 RH-106 #A   -6.1805E-01   -6.1805E-01    4.480E+02%                1.02E+01
 AG-108M#A    9.9842E-02    9.9842E-02    2.086E+02%                9.24E-01
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 AG-110M#A    2.0393E-02    2.0393E-02    2.094E+03%                1.63E+00
 SN-113 #A   -1.3901E-01   -1.3901E-01    2.413E+02%                1.20E+00
 SB-124 #A    9.0496E-02    9.0497E-02    1.918E+02%                1.30E+00
 SB-125 #A    1.5701E-01    1.5701E-01    1.592E+02%                2.79E+00
 I-131   A    2.2023E-01    2.2025E-01    7.972E+01%                9.63E-01
 Gd-153 #A   -1.7554E-01   -1.7554E-01    2.556E+02%                1.58E+00
 Ga-68  #A    9.3595E+00    9.4605E+00    1.641E+02%                5.55E+01
 Tc-99m #A   -7.9348E-02   -7.9508E-02    2.953E+02%                8.11E-01
 BA-133 #A   -8.6627E-02   -8.6627E-02    8.522E+01%                1.30E+00
 CS-134 #A    2.6266E-01    2.6266E-01    8.514E+01%                3.49E+00
 CS-137 #A   -8.9553E-05   -8.9553E-05    3.971E+05%                1.32E+00
 CE-139 #A    9.5125E-02    9.5125E-02    2.550E+02%                8.42E-01
 Ba-140 #A    1.3906E+00    1.3906E+00    7.577E+01%                3.56E+00
 La-140 #A    1.9083E-01    1.9084E-01    1.273E+02%                2.44E+00
 CE-141 #A   -6.0511E-03   -6.0512E-03    6.839E+03%                1.45E+00
 CE-144  A    1.2787E+00    1.2788E+00    1.201E+02%                5.24E+00
 PM-144 #A    1.7561E-01    1.7561E-01    1.166E+02%                1.07E+00
 EU-152 #A    2.7336E-01    2.7336E-01    2.950E+02%                2.89E+00
 EU-154 #A    1.4977E+00    1.4977E+00    2.240E+02%                1.20E+01
 EU-155 #A    1.8340E+00    1.8340E+00    3.532E+01%                3.19E+00
 HF-181 #A   -5.5190E-02   -5.5191E-02    5.579E+02%                1.13E+00
 Ta-182  A    1.6834E+00    1.6834E+00    9.102E+01%                5.23E+00
 Hg-203 #A   -7.2067E-02   -7.2068E-02    3.653E+02%                9.34E-01
 TL-208       2.4567E+00    2.4567E+00    1.520E+01%                6.79E-01
 pm-146 #A    2.8643E-01    2.8643E-01    3.185E+02%                3.35E+00
 y-88   #A    6.1158E-01    6.1158E-01    5.832E+01%                1.15E+00
 Cd-113m#A   -2.6042E+03   -2.6042E+03    1.481E+02%                1.33E+04
 Cd-109 #A   -7.7690E+00   -7.7690E+00    9.751E+01%                2.54E+01
 PB-210 #A    8.7917E+00    8.7917E+00    9.730E+01%                3.07E+01
 PB-212 #     7.3542E+00    7.3542E+00    1.261E+01%                1.85E+00
 PB-214       1.0183E+01    1.0183E+01    9.498E+00%                1.81E+00
 BI-207 #A   -1.8803E-01   -1.8803E-01    1.666E+02%                1.11E+00
 BI-212 #A    2.6173E+00    2.6173E+00    1.636E+02%                1.53E+01
 BI-214       9.2738E+00    9.2738E+00    1.365E+01%                2.17E+00
 BI-210M#A    5.7520E-01    5.7520E-01    4.788E+01%                8.92E-01
 RA-224 #A   -1.7576E+01   -1.7576E+01    5.996E+01%                3.47E+01
 AC-228       5.1058E+00    5.1058E+00    2.117E+01%                4.27E+00
 TH-227 #A   -3.3124E+00   -3.3124E+00    7.781E+01%                8.59E+00
 TH-229 #A   -1.9989E+00   -1.9989E+00    2.323E+02%                1.61E+01
 TH-234  A    6.3943E+00    6.3943E+00    5.273E+01%                2.80E+01
 PA-231 #A    6.4137E+00    6.4137E+00    8.221E+01%                2.35E+01
 PA-233 #A    3.9586E-01    3.9586E-01    1.089E+02%                1.50E+00
 PA-234  A    7.9682E-01    7.9682E-01    1.574E+02%                2.29E+00
 PA-234M A    2.4745E+01    2.4745E+01    1.923E+02%                1.58E+02
 U-235  #A    1.8737E+00    1.8737E+00    9.254E+01%                6.35E+00
 AM-241 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.94E+00
 Np-237 #A    6.0622E+00    6.0622E+00    3.534E+01%                6.81E+00
 Ir-192 #A    1.4190E-01    1.4190E-01    1.086E+02%                7.76E-01
 Cs-136 #A    3.0551E-04    3.0552E-04    1.124E+05%                1.29E+00
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 Np-239 #A    6.8290E-01    6.8304E-01    1.233E+02%                2.86E+00
 Nd-147 #A    2.5181E-03    2.5182E-03    5.411E+04%                5.33E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1189.0 to  1999.5 keV)     2.113E+02  Bq/Sample     
 Total Decayed Activity ( 1189.0 to  1999.5 keV) 2.1130997E+02  Bq/Sample     
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Prep Batch: 99826
Fill Geometry, 21-Day In-Growth

Page 627 of 1334



Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:56 230MB 160-99826/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV3

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.01241 0.160 0.160 U pCi/g 0.297

LOQ MDC

104077

Anly Batch

Lead-214 -0.05892 0.332 0.332 U pCi/g 0.170 104077

Potassium-40 -0.04184 0.543 0.543 U pCi/g 1.07 104077

Protactinium-231 0.2586 0.815 0.816 U pCi/g 1.45 104077

Radium-226 -0.05360 0.232 0.233 U pCi/g 0.500 0.188 104077

Radium-228 0.01002 0.104 0.104 U pCi/g 0.111 104077

Thallium-208 -0.007779 0.0401 0.0401 U pCi/g 0.0737 104077

Thorium-234 0.1656 0.226 0.226 U pCi/g 1.40 104077

Uranium-235 0.06552 0.133 0.133 U pCi/g 0.255 104077

Uranium-238 0.1656 0.226 0.226 U pCi/g 1.40 104077

Actinium 228 0.01002 0.104 0.104 U pCi/g 0.111 104077

Thorium 228 -0.03601 0.264 0.264 U pCi/g 0.112 104077

Bismuth-212 -0.02396 0.488 0.488 U pCi/g 0.929 104077

Bismuth-214 -0.05360 0.232 0.233 U pCi/g 0.188 104077

Cesium-137 0.0000 0.00805 0.00805 U pCi/g 0.0297 104077

Lead-210 0.09644 0.899 0.900 U pCi/g 1.77 104077

Lead-212 -0.03601 0.264 0.264 U pCi/g 0.112 104077

Lab ID: Analyzed: Sigma:02/10/14  07:55 230LCS 160-99826/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV4

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 99.30 2.18 10.5 pCi/g 1.63

LOQ MDC

104078

Anly Batch

Cesium-137 30.37 1.03 3.32 pCi/g 0.382 104078

Cobalt-60 22.29 0.723 2.35 pCi/g 0.0869 104078

Lab ID: Analyzed: Sigma:02/10/14  07:56 230160-5176-21 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-021 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.297 0.447 0.448 U pCi/g 0.743

LOQ MDC

104075

Anly Batch

Lead-214 0.568 0.140 0.152 pCi/g 0.143 104075

Potassium-40 10.8 1.82 2.13 pCi/g 0.862 104075

Protactinium-231 0.252 0.407 0.408 U pCi/g 1.98 104075

Radium-226 0.492 0.156 0.164 pCi/g 0.500 0.154 104075

Radium-228 0.257 0.206 0.208 U pCi/g 0.342 104075
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:56 230160-5176-21 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-021 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.244 0.0768 0.0809 pCi/g 0.0534

LOQ MDC

104075

Anly Batch

Thorium-234 0.265 0.314 0.315 U pCi/g 1.87 104075

Uranium-235 0.0796 0.137 0.137 U pCi/g 0.413 104075

Uranium-238 0.265 0.314 0.315 U pCi/g 1.87 104075

Actinium 228 0.257 0.206 0.208 U pCi/g 0.342 104075

Thorium 228 0.476 0.165 0.176 pCi/g 0.165 104075

Bismuth-212 0.538 0.549 0.552 U pCi/g 0.848 104075

Bismuth-214 0.492 0.156 0.164 pCi/g 0.154 104075

Cesium-137 -0.0273 1.09 1.09 U pCi/g 0.110 104075

Lead-210 0.425 0.984 0.985 U pCi/g 1.83 104075

Lead-212 0.476 0.165 0.176 pCi/g 0.165 104075

Lab ID: Analyzed: Sigma:02/10/14  11:48 230160-5176-21 DU Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-021 GV7

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.01309 0.0775 0.0776 U pCi/g 0.388

LOQ MDC

104076

Anly Batch

Lead-214 0.4796 0.102 0.114 pCi/g 0.0641 104076

Potassium-40 10.85 1.52 1.89 pCi/g 0.687 104076

Protactinium-231 0.3615 0.454 0.455 U pCi/g 1.23 104076

Radium-226 0.4596 0.101 0.112 pCi/g 0.500 0.0647 104076

Radium-228 0.3322 0.138 0.143 pCi/g 0.204 104076

Thallium-208 0.2165 0.0563 0.0606 pCi/g 0.0347 104076

Thorium-234 0.2775 0.408 0.409 U pCi/g 1.37 104076

Uranium-235 0.1091 0.147 0.148 U pCi/g 0.256 104076

Uranium-238 0.2775 0.408 0.409 U pCi/g 1.37 104076

Actinium 228 0.3322 0.138 0.143 pCi/g 0.204 104076

Thorium 228 0.3831 0.103 0.115 pCi/g 0.106 104076

Bismuth-212 0.3717 0.524 0.526 U pCi/g 0.873 104076

Bismuth-214 0.4596 0.101 0.112 pCi/g 0.0647 104076

Cesium-137 0.01140 0.0355 0.0355 U pCi/g 0.0637 104076

Lead-210 -0.1178 1.18 1.18 U pCi/g 1.51 104076

Lead-212 0.3831 0.103 0.115 pCi/g 0.106 104076
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  07:55 230160-5176-22 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-022 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.328 0.339 0.341 U pCi/g 0.553

LOQ MDC

104076

Anly Batch

Lead-214 0.578 0.0899 0.108 pCi/g 0.0780 104076

Potassium-40 14.2 1.77 2.30 pCi/g 0.715 104076

Protactinium-231 0.0757 0.106 0.106 U pCi/g 1.62 104076

Radium-226 0.524 0.136 0.147 pCi/g 0.500 0.110 104076

Radium-228 0.159 0.137 0.138 U pCi/g 0.325 104076

Thallium-208 0.0912 0.0515 0.0524 pCi/g 0.0656 104076

Thorium-234 1.01 0.501 0.512 U pCi/g 1.15 104076

Uranium-235 0.0979 0.150 0.150 U pCi/g 0.255 104076

Uranium-238 1.01 0.501 0.512 U pCi/g 1.15 104076

Actinium 228 0.159 0.137 0.138 U pCi/g 0.325 104076

Thorium 228 0.447 0.0887 0.106 pCi/g 0.0839 104076

Bismuth-212 0.436 0.506 0.508 U pCi/g 0.819 104076

Bismuth-214 0.524 0.136 0.147 pCi/g 0.110 104076

Cesium-137 0.00330 0.0350 0.0350 U pCi/g 0.0656 104076

Lead-210 -0.0177 0.914 0.914 U pCi/g 1.62 104076

Lead-212 0.447 0.0887 0.106 pCi/g 0.0839 104076

Lab ID: Analyzed: Sigma:02/10/14  11:44 230160-5176-23 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-023 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0962 0.226 0.226 U pCi/g 0.824

LOQ MDC

104074

Anly Batch

Lead-214 0.960 0.162 0.190 pCi/g 0.123 104074

Potassium-40 16.2 1.73 2.40 pCi/g 0.822 104074

Protactinium-231 0.310 0.264 0.266 U pCi/g 1.77 104074

Radium-226 0.945 0.143 0.174 pCi/g 0.500 0.0945 104074

Radium-228 0.679 0.168 0.182 pCi/g 0.126 104074

Thallium-208 0.263 0.0671 0.0724 pCi/g 0.0458 104074

Thorium-234 0.467 0.531 0.533 U pCi/g 1.74 104074

Uranium-235 0.417 0.236 0.239 pCi/g 0.285 104074

Uranium-238 0.467 0.531 0.533 U pCi/g 1.74 104074

Actinium 228 0.679 0.168 0.182 pCi/g 0.126 104074

Thorium 228 0.581 0.0949 0.121 pCi/g 0.0994 104074

Bismuth-212 0.426 0.485 0.487 U pCi/g 0.787 104074

Bismuth-214 0.945 0.143 0.174 pCi/g 0.0945 104074
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  11:44 230160-5176-23 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-023 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00462 0.0401 0.0401 U pCi/g 0.0724

LOQ MDC

104074

Anly Batch

Lead-210 0.838 1.01 1.02 U pCi/g 1.67 104074

Lead-212 0.581 0.0949 0.121 pCi/g 0.0994 104074

Lab ID: Analyzed: Sigma:02/10/14  11:44 230160-5176-24 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-024 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.394 0.479 0.482 U pCi/g 0.789

LOQ MDC

104072

Anly Batch

Lead-214 0.798 0.156 0.177 pCi/g 0.142 104072

Potassium-40 17.8 1.96 2.68 pCi/g 0.689 104072

Protactinium-231 -0.00551 0.0831 0.0831 U pCi/g 2.10 104072

Radium-226 0.631 0.167 0.179 pCi/g 0.500 0.156 104072

Radium-228 0.349 0.172 0.176 U pCi/g 0.354 104072

Thallium-208 0.245 0.0861 0.0897 pCi/g 0.0790 104072

Thorium-234 1.15 0.650 0.661 U pCi/g 1.97 104072

Uranium-235 0.277 0.217 0.219 U pCi/g 0.334 104072

Uranium-238 1.15 0.650 0.661 U pCi/g 1.97 104072

Actinium 228 0.349 0.172 0.176 U pCi/g 0.354 104072

Thorium 228 0.554 0.120 0.140 pCi/g 0.150 104072

Bismuth-212 1.10 0.440 0.455 pCi/g 0.325 104072

Bismuth-214 0.631 0.167 0.179 pCi/g 0.156 104072

Cesium-137 -0.00598 0.0521 0.0521 U pCi/g 0.0944 104072

Lead-210 1.15 1.77 1.77 U pCi/g 2.53 104072

Lead-212 0.554 0.120 0.140 pCi/g 0.150 104072

Lab ID: Analyzed: Sigma:02/10/14  11:45 230160-5176-25 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-025 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.335 0.379 0.382 U pCi/g 0.622

LOQ MDC

104073

Anly Batch

Lead-214 0.569 0.125 0.138 pCi/g 0.114 104073

Potassium-40 9.22 1.34 1.64 pCi/g 0.839 104073

Protactinium-231 0.421 0.352 0.355 U pCi/g 2.12 104073

Radium-226 0.639 0.155 0.169 pCi/g 0.500 0.145 104073

Radium-228 0.581 0.146 0.158 pCi/g 0.133 104073
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  11:45 230160-5176-25 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-025 GV11

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.183 0.0539 0.0572 pCi/g 0.0551

LOQ MDC

104073

Anly Batch

Thorium-234 0.670 0.551 0.556 U pCi/g 1.81 104073

Uranium-235 0.0650 0.200 0.200 U pCi/g 0.343 104073

Uranium-238 0.670 0.551 0.556 U pCi/g 1.81 104073

Actinium 228 0.581 0.146 0.158 pCi/g 0.133 104073

Thorium 228 0.591 0.0987 0.125 pCi/g 0.103 104073

Bismuth-212 0.443 0.487 0.489 U pCi/g 0.782 104073

Bismuth-214 0.639 0.155 0.169 pCi/g 0.145 104073

Cesium-137 0.000 0.0216 0.0216 U pCi/g 0.112 104073

Lead-210 0.0876 1.10 1.10 U pCi/g 2.07 104073

Lead-212 0.591 0.0987 0.125 pCi/g 0.103 104073

Lab ID: Analyzed: Sigma:02/10/14  11:46 230160-5176-26 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-026 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.117 0.216 0.217 U pCi/g 0.365

LOQ MDC

104071

Anly Batch

Lead-214 0.339 0.109 0.115 pCi/g 0.123 104071

Potassium-40 3.19 0.761 0.828 pCi/g 0.616 104071

Protactinium-231 0.452 0.732 0.734 U pCi/g 1.23 104071

Radium-226 0.432 0.118 0.127 pCi/g 0.500 0.117 104071

Radium-228 0.0840 0.0872 0.0876 U pCi/g 0.181 104071

Thallium-208 0.0273 0.0431 0.0432 U pCi/g 0.0626 104071

Thorium-234 0.653 0.818 0.821 U pCi/g 1.16 104071

Uranium-235 0.0694 0.152 0.152 U pCi/g 0.304 104071

Uranium-238 0.653 0.818 0.821 U pCi/g 1.16 104071

Actinium 228 0.0840 0.0872 0.0876 U pCi/g 0.181 104071

Thorium 228 0.0703 0.0623 0.0630 U pCi/g 0.0876 104071

Bismuth-212 -0.130 0.430 0.430 U pCi/g 0.767 104071

Bismuth-214 0.432 0.118 0.127 pCi/g 0.117 104071

Cesium-137 0.000273 0.0202 0.0202 U pCi/g 0.0410 104071

Lead-210 0.610 0.936 0.939 U pCi/g 1.53 104071

Lead-212 0.0703 0.0623 0.0630 U pCi/g 0.0876 104071
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  11:41 230160-5176-27 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-027 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0809 0.131 0.131 U pCi/g 1.04

LOQ MDC

104064

Anly Batch

Lead-214 0.588 0.130 0.144 pCi/g 0.117 104064

Potassium-40 13.2 1.69 2.16 pCi/g 0.583 104064

Protactinium-231 0.254 0.474 0.475 U pCi/g 2.04 104064

Radium-226 0.478 0.134 0.143 pCi/g 0.500 0.126 104064

Radium-228 0.687 0.159 0.174 pCi/g 0.0988 104064

Thallium-208 0.137 0.0545 0.0563 pCi/g 0.0678 104064

Thorium-234 0.0727 0.158 0.158 U pCi/g 1.71 104064

Uranium-235 0.116 0.117 0.117 U pCi/g 0.468 104064

Uranium-238 0.0727 0.158 0.158 U pCi/g 1.71 104064

Actinium 228 0.687 0.159 0.174 pCi/g 0.0988 104064

Thorium 228 0.468 0.0943 0.112 pCi/g 0.106 104064

Bismuth-212 0.887 0.625 0.631 U pCi/g 0.920 104064

Bismuth-214 0.478 0.134 0.143 pCi/g 0.126 104064

Cesium-137 0.00220 0.0368 0.0368 U pCi/g 0.0696 104064

Lead-210 0.306 1.10 1.10 U pCi/g 1.79 104064

Lead-212 0.468 0.0943 0.112 pCi/g 0.106 104064

Lab ID: Analyzed: Sigma:02/10/14  11:42 230160-5176-28 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-028 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.103 0.145 0.145 U pCi/g 1.01

LOQ MDC

104065

Anly Batch

Lead-214 0.414 0.146 0.152 pCi/g 0.134 104065

Potassium-40 8.46 1.58 1.80 pCi/g 1.22 104065

Protactinium-231 -0.00451 0.00955 0.00956 U pCi/g 1.81 104065

Radium-226 0.315 0.112 0.116 pCi/g 0.500 0.120 104065

Radium-228 0.601 0.192 0.202 pCi/g 0.114 104065

Thallium-208 0.0313 0.0805 0.0805 U pCi/g 0.0933 104065

Thorium-234 -0.315 2.47 2.48 U pCi/g 1.93 104065

Uranium-235 -0.124 0.269 0.270 U pCi/g 0.455 104065

Uranium-238 -0.315 2.47 2.48 U pCi/g 1.93 104065

Actinium 228 0.601 0.192 0.202 pCi/g 0.114 104065

Thorium 228 0.437 0.127 0.139 pCi/g 0.138 104065

Bismuth-212 0.186 0.562 0.562 U pCi/g 1.00 104065

Bismuth-214 0.315 0.112 0.116 pCi/g 0.120 104065
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  11:42 230160-5176-28 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-028 GV15

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 0.00711 0.0439 0.0439 U pCi/g 0.0810

LOQ MDC

104065

Anly Batch

Lead-210 1.45 1.15 1.17 U pCi/g 1.72 104065

Lead-212 0.437 0.127 0.139 pCi/g 0.138 104065

Lab ID: Analyzed: Sigma:02/10/14  11:43 230160-5176-29 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-029 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.227 0.276 0.277 U pCi/g 0.433

LOQ MDC

104066

Anly Batch

Lead-214 0.663 0.134 0.151 pCi/g 0.0967 104066

Potassium-40 13.5 1.81 2.28 pCi/g 0.788 104066

Protactinium-231 0.347 0.309 0.312 U pCi/g 2.25 104066

Radium-226 0.557 0.149 0.160 pCi/g 0.500 0.127 104066

Radium-228 0.948 0.220 0.241 pCi/g 0.112 104066

Thallium-208 0.218 0.0737 0.0771 pCi/g 0.0716 104066

Thorium-234 0.836 0.680 0.686 U pCi/g 2.07 104066

Uranium-235 0.241 0.267 0.269 U pCi/g 0.428 104066

Uranium-238 0.836 0.680 0.686 U pCi/g 2.07 104066

Actinium 228 0.948 0.220 0.241 pCi/g 0.112 104066

Thorium 228 0.617 0.143 0.164 pCi/g 0.150 104066

Bismuth-212 0.366 0.599 0.600 U pCi/g 1.01 104066

Bismuth-214 0.557 0.149 0.160 pCi/g 0.127 104066

Cesium-137 0.00614 0.0501 0.0501 U pCi/g 0.0919 104066

Lead-210 0.981 1.50 1.51 U pCi/g 2.47 104066

Lead-212 0.617 0.143 0.164 pCi/g 0.150 104066

Lab ID: Analyzed: Sigma:02/10/14  11:51 230160-5176-30 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-030 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0891 0.116 0.117 U pCi/g 0.886

LOQ MDC

104077

Anly Batch

Lead-214 0.554 0.120 0.133 pCi/g 0.142 104077

Potassium-40 9.41 1.48 1.76 pCi/g 1.26 104077

Protactinium-231 0.421 0.485 0.487 U pCi/g 2.20 104077

Radium-226 0.580 0.147 0.159 pCi/g 0.500 0.145 104077

Radium-228 0.247 0.149 0.151 pCi/g 0.239 104077
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:02/10/14  11:51 230160-5176-30 Ts:

Client ID: Detector: Decay Corrected: NoTI12-233-SU3FSS-030 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.135 0.0550 0.0568 pCi/g 0.0494

LOQ MDC

104077

Anly Batch

Thorium-234 0.0364 0.0536 0.0537 U pCi/g 1.84 104077

Uranium-235 0.0563 0.145 0.145 U pCi/g 0.341 104077

Uranium-238 0.0364 0.0536 0.0537 U pCi/g 1.84 104077

Actinium 228 0.247 0.149 0.151 pCi/g 0.239 104077

Thorium 228 0.429 0.108 0.122 pCi/g 0.116 104077

Bismuth-212 -0.0334 0.494 0.494 U pCi/g 0.910 104077

Bismuth-214 0.580 0.147 0.159 pCi/g 0.145 104077

Cesium-137 -0.000713 0.0356 0.0356 U pCi/g 0.0671 104077

Lead-210 -0.318 3.21 3.21 U pCi/g 2.11 104077

Lead-212 0.429 0.108 0.122 pCi/g 0.116 104077
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-99826/1-A Actinium-227 -0.01241 U pCi/g

MB 160-99826/1-A Lead-214 -0.05892 U pCi/g

MB 160-99826/1-A Potassium-40 -0.04184 U pCi/g

MB 160-99826/1-A Protactinium-231 0.2586 U pCi/g

MB 160-99826/1-A Radium-226 -0.05360 U pCi/g

MB 160-99826/1-A Radium-228 0.01002 U pCi/g

MB 160-99826/1-A Thallium-208 -0.007779 U pCi/g

MB 160-99826/1-A Thorium-234 0.1656 U pCi/g

MB 160-99826/1-A Uranium-235 0.06552 U pCi/g

MB 160-99826/1-A Uranium-238 0.1656 U pCi/g

MB 160-99826/1-A Actinium 228 0.01002 U pCi/g

MB 160-99826/1-A Thorium 228 -0.03601 U pCi/g

MB 160-99826/1-A Bismuth-212 -0.02396 U pCi/g

MB 160-99826/1-A Bismuth-214 -0.05360 U pCi/g

MB 160-99826/1-A Cesium-137 0.0000 U pCi/g

MB 160-99826/1-A Lead-210 0.09644 U pCi/g

MB 160-99826/1-A Lead-212 -0.03601 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-99826/2-A Americium-241 97.5 99.30 pCi/g 102 87 116

-LCS 160-99826/2-A Cesium-137 31.3 30.37 pCi/g 97 87 120

-LCS 160-99826/2-A Cobalt-60 23.3 22.29 pCi/g 96 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5176-21 Actinium-227 -0.297 0.01309 U pCi/g 218 0.59 1.36 1

160-5176-21 Lead-214 0.568 0.4796 pCi/g 17 0.33 0.93 1

160-5176-21 Potassium-40 10.8 10.85 pCi/g 0.6 0.01 0.04 1

160-5176-21 Protactinium-231 0.252 0.3615 U pCi/g 36 0.13 0.36 1

160-5176-21 Radium-226 0.492 0.4596 pCi/g 7 0.12 0.33 1

160-5176-21 Radium-228 0.257 0.3322 pCi/g 26 0.22 0.60 1

160-5176-21 Thallium-208 0.244 0.2165 pCi/g 12 0.19 0.54 1

160-5176-21 Thorium-234 0.265 0.2775 U pCi/g 5 0.02 0.05 1

160-5176-21 Uranium-235 0.0796 0.1091 U pCi/g 31 0.10 0.29 1

160-5176-21 Uranium-238 0.265 0.2775 U pCi/g 5 0.02 0.05 1

160-5176-21 Actinium 228 0.257 0.3322 pCi/g 26 0.22 0.60 1

160-5176-21 Thorium 228 0.476 0.3831 pCi/g 22 0.32 0.89 1

160-5176-21 Bismuth-212 0.538 0.3717 U pCi/g 37 0.15 0.44 1

160-5176-21 Bismuth-214 0.492 0.4596 pCi/g 7 0.12 0.33 1
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Prep Batch: 99826

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5176-21 Cesium-137 -0.0273 0.01140 U pCi/g 487 0.03 0.07 1

160-5176-21 Lead-210 0.425 -0.1178 U pCi/g 353 0.25 0.71 1

160-5176-21 Lead-212 0.476 0.3831 pCi/g 22 0.32 0.89 1

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L01/20/14  13:1699812

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99812/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99812/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
001

46.2 g 420.9 g 374.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
001

46.2 g 420.9 g 374.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
002

45.5 g 432.2 g 386.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
003

45.8 g 429.8 g 384 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
004

46.0 g 420.2 g 374.2 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
005

45.9 g 418.3 g 372.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
006

46.2 g 431.8 g 385.6 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
007

46.0 g 432.4 g 386.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
008

45.8 g 426.1 g 380.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
009

46.2 g 395.6 g 349.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
010

46.1 g 418.1 g 372 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
011

45.9 g 427.3 g 381.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
012

45.7 g 411.8 g 366.1 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
013

45.8 g 394.5 g 348.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
014

46.1 g 426.4 g 380.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-14 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
015

46.1 g 430.9 g 384.8 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
016

45.8 g 425.7 g 379.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
017

45.7 g 435.2 g 389.5 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
018

45.8 g 436.2 g 390.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-18 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L01/20/14  13:1699812

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

TI12-233-SU3FSS-
019

46.2 g 397.9 g 351.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
020

46.3 g 431.2 g 384.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-20 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99812/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99812/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
001

160-5176-A-1 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
001

160-5176-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
002

160-5176-A-2 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
003

160-5176-A-3 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
004

160-5176-A-4 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
005

160-5176-A-5 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
006

160-5176-A-6 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
007

160-5176-A-7 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
008

160-5176-A-8 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
009

160-5176-A-9 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
010

160-5176-A-10 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
011

160-5176-A-11 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
012

160-5176-A-12 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
013

160-5176-A-13 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
014

160-5176-A-14 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 3GA-01-R

Page 639 of 1334



Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L01/20/14  13:1699812

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU3FSS-
015

160-5176-A-15 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
016

160-5176-A-16 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
017

160-5176-A-17 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
018

160-5176-A-18 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
019

160-5176-A-19 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
020

160-5176-A-20 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 01/20/2014 02/10/2014 Tuna CanMB 160-99826/1 Fill_Geo-21, 
GA-01-R

341.9 g 01/20/2014 02/10/2014 Tuna CanLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
021

46.0 g 414.9 g 368.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
021

46.0 g 414.9 g 368.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
022

45.9 g 400.4 g 354.5 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
023

45.6 g 404.3 g 358.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-23 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
024

46.0 g 397.2 g 351.2 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
025

45.5 g 424.2 g 378.7 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
026

46.1 g 438.9 g 392.8 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
027

45.9 g 426.8 g 380.9 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
028

46.0 g 427.3 g 381.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
029

46.0 g 347.3 g 301.3 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
030

46.0 g 409.4 g 363.4 g 01/20/2014 02/10/2014 Tuna Can160-5176-A-30 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-99826/1 Fill_Geo-21, 
GA-01-R

# gLCS 160-99826/2 Fill_Geo-21, 
GA-01-R

TI12-233-SU3FSS-
021

160-5176-A-21 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
021

160-5176-A-21 
DU

Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
022

160-5176-A-22 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
023

160-5176-A-23 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5176-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

01/21/14  15:00

01/20/14  13:5699826

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

TI12-233-SU3FSS-
024

160-5176-A-24 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
025

160-5176-A-25 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
026

160-5176-A-26 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
027

160-5176-A-27 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
028

160-5176-A-28 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
029

160-5176-A-29 Fill_Geo-21, 
GA-01-R

T

TI12-233-SU3FSS-
030

160-5176-A-30 Fill_Geo-21, 
GA-01-R

T

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2GA-01-R

Page 642 of 1334



Test America St. Louis                    Spectrum ID: 3_Gamma_20140357 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_MB 160-99826~1-A 
             Detector: Ge 3 SN/131        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: MB 160-99826~1-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:56        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:56:47     Real Time: 1802   sec
        Analysis Time: 2/10/2014 08:27        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.114E-01          462.5     1.440E+00    1.440E+00    5.396E+00
NA-22      0.000E+00         1000.0     8.599E-02    8.600E-02    4.481E-01
K-40      -4.508E-01          649.4     2.927E+00    2.927E+00    1.154E+01
Sc-46     -5.693E-02          318.1     1.811E-01    1.811E-01    6.974E-01
CR-51      0.000E+00         1000.0     1.080E+00    1.080E+00    3.987E+00
MN-54     -8.745E-02          235.7     2.062E-01    2.062E-01    7.670E-01
FE-59      1.923E-01          189.4     3.642E-01    3.644E-01    1.374E+00
Co-56      7.918E-02          180.5     1.429E-01    1.430E-01    7.314E-01
CO-57      1.718E-02          371.6     6.384E-02    6.384E-02    3.808E-01
CO-58      0.000E+00         1000.0     4.322E-02    4.322E-02    3.186E-01
CO-60     -1.369E-01          203.4     2.784E-01    2.785E-01    1.036E+00
ZN-65      0.000E+00         1000.0     1.083E-01    1.083E-01    2.022E+00
NB-94      3.028E-02          416.6     1.262E-01    1.262E-01    6.964E-01
ZR-95      9.465E-02          187.9     1.779E-01    1.779E-01    9.362E-01
NB-95     -5.405E-02          394.2     2.131E-01    2.131E-01    7.964E-01
RU-103     1.855E-01           68.3     1.266E-01    1.270E-01    4.175E-01
RH-106     0.000E+00         1000.0     5.026E-01    5.026E-01    5.100E+00
AG-108M    2.555E-02          152.1     3.887E-02    3.889E-02    6.401E-01
AG-110M    1.487E-01          135.8     2.019E-01    2.020E-01    7.548E-01
SN-113    -1.603E-03        12570.0     2.014E-01    2.014E-01    7.700E-01
SB-124     2.908E-02          170.7     4.965E-02    4.968E-02    8.302E-01
SB-125    -8.771E-02          627.0     5.500E-01    5.500E-01    2.034E+00
I-131     -2.615E-02          516.3     1.350E-01    1.350E-01    5.150E-01
Gd-153     7.677E-02          137.2     1.053E-01    1.054E-01    8.888E-01
Ga-68      0.000E+00         1000.0     2.305E+00    2.305E+00    3.521E+01
Tc-99m     1.755E-01           51.8     9.089E-02    9.144E-02    2.881E-01
BA-133     1.487E-01          155.2     2.307E-01    2.308E-01    8.139E-01
CS-134     1.788E-01          123.2     2.203E-01    2.205E-01    1.198E+00
CS-137     0.000E+00         1000.0     4.335E-02    4.335E-02    3.195E-01
CE-139    -2.622E-02          427.2     1.120E-01    1.120E-01    4.098E-01
Ba-140    -4.124E-02         1687.0     6.956E-01    6.956E-01    2.632E+00
La-140     4.953E-02          167.0     8.272E-02    8.276E-02    5.602E-01
CE-141     0.000E+00         1000.0     3.829E-02    3.829E-02    5.787E-01
CE-144     5.981E-01           91.5     5.473E-01    5.481E-01    1.893E+00
PM-144     0.000E+00         1000.0     3.876E-02    3.876E-02    5.844E-01
EU-152     5.443E-01          135.8     7.390E-01    7.395E-01    1.846E+00
EU-154     1.274E-01          132.9     1.693E-01    1.695E-01    6.176E+00
EU-155    -4.382E-03         6290.0     2.756E-01    2.756E-01    1.061E+00
HF-181     2.242E-03          358.6     8.037E-03    8.038E-03    6.169E-01
Ta-182     5.155E-01          129.5     6.676E-01    6.681E-01    2.417E+00
Hg-203    -1.215E-01          146.4     1.778E-01    1.779E-01    6.239E-01
TL-208    -8.381E-02          257.8     2.160E-01    2.161E-01    7.938E-01
pm-146     1.400E-01          156.9     2.196E-01    2.197E-01    1.878E+00
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y-88       0.000E+00          707.1     4.956E-02    4.956E-02    8.251E-01
Cd-113m   -4.181E+02          473.5     1.980E+03    1.980E+03    7.276E+03
Cd-109    -6.650E-01          360.7     2.399E+00    2.399E+00    8.653E+00
PB-210     1.039E+00          466.3     4.845E+00    4.846E+00    1.908E+01
PB-212    -3.879E-01          366.1     1.420E+00    1.420E+00    1.209E+00
PB-214    -6.348E-01          281.6     1.788E+00    1.788E+00    1.831E+00
BI-207     6.785E-02          186.9     1.268E-01    1.268E-01    6.271E-01
BI-212    -2.582E-01         1019.0     2.631E+00    2.631E+00    1.001E+01
BI-214    -5.774E-01          216.9     1.252E+00    1.253E+00    2.024E+00
BI-210M    1.118E-01          199.0     2.225E-01    2.226E-01    8.050E-01
RA-224    -1.777E+00          222.9     3.961E+00    3.963E+00    1.391E+01
AC-228     1.080E-01          516.7     5.577E-01    5.578E-01    1.193E+00
TH-227    -1.337E-01          645.7     8.635E-01    8.635E-01    3.199E+00
TH-229     0.000E+00         1000.0     2.103E+00    2.103E+00    9.818E+00
TH-234     1.784E+00           68.1     1.216E+00    1.219E+00    1.507E+01
PA-231     2.786E+00          157.6     4.390E+00    4.393E+00    1.566E+01
PA-233     4.902E-04        77670.0     3.808E-01    3.808E-01    1.417E+00
PA-234     4.208E-01          108.2     4.555E-01    4.560E-01    1.692E+00
PA-234M    2.399E+01          107.2     2.572E+01    2.574E+01    9.124E+01
U-235      7.059E-01          101.5     7.167E-01    7.176E-01    2.752E+00
AM-241    -1.830E-01          224.2     4.102E-01    4.104E-01    1.447E+00
Np-237    -3.221E-01          220.8     7.111E-01    7.113E-01    2.532E+00
Ir-192     9.566E-02           83.2     7.956E-02    7.976E-02    6.989E-01
Cs-136     0.000E+00          577.4     4.330E-02    4.330E-02    6.865E-01
Np-239     3.416E-01          102.5     3.501E-01    3.507E-01    1.209E+00
Nd-147    -1.042E+00          138.7     1.445E+00    1.446E+00    5.120E+00
-----------------------------------------------------------------------------
Total      3.481E+01

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_MB 160-99826~1-A                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140357.An1

 Acquisition information
        Start time:                 2/10/2014 7:56:47 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:56:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0363

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    45.82        2.  48.49   0.82  2.214E-02    46.54   4.250    PBC<MDA PB210 
    63.21        1.  50.49   0.84  3.416E-02    63.29   3.810    PBC<MDA TH234 
    80.66        3. 225.44   0.85  4.217E-02    80.99  34.060    PBC<MDA BA133 
    84.50       21.  36.28   0.36  4.319E-02
    92.33       13.  34.65   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
   101.45        4. 137.17   0.88  4.603E-02   103.20  21.800    PBC<MDA Gd153 
   103.57        3. 252.78   0.88  4.605E-02
   106.41        6. 102.50   0.88  4.614E-02   106.13  22.700    PBC<MDA Np239 
   122.69        3. 231.70   0.90  4.555E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  8.953E-02 EU154 
   132.05        5.  91.51   0.91  4.438E-02   133.54  11.090    PBC<MDA CE144 
   132.97        1. 811.60   0.91  4.445E-02
   136.59        2. 371.59   0.91  4.397E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.789E-01 CO57  
   136.73        1. 416.51   0.91  4.400E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.579E-01 CO57  
   139.63       12.  51.78   0.92  4.337E-02   140.51  89.300    PBC<MDA Tc99m 
   144.22        7. 101.54   0.92  4.285E-02   143.79  10.960    PBC<MDA U235  
   205.31        2. 444.19   0.98  3.437E-02   205.33   5.010    PBC<MDA U235  
   237.90       -9. 148.63   1.02  3.105E-02   238.63  43.300    PBC<MDA PB212 
   265.65        3. 199.04   1.04  2.884E-02   265.83  50.000    PBC<MDA BI210M
   294.92        6.  83.17   1.07  2.678E-02   295.09  19.300    PBC<MDA PB214 
                                               295.95  30.160  4.211E-01 Ir192 
   294.93       -4. 111.44   1.07  2.683E-02   295.09  19.300    PBC<MDA PB214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               295.95  30.160    PBC<MDA Ir192 
   302.70        4. 157.59   1.08  2.636E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  4.379E-01 BA133 
   302.75        4. 155.17   1.08  2.635E-02   302.65   2.880  2.827E+00 PA231 
                                               302.85  18.330  4.444E-01 BA133 
   308.58        2. 369.54   1.09  2.602E-02   308.44  31.750    PBC<MDA Ir192 
   344.83        2. 311.11   1.12  2.409E-02   344.29  26.500    PBC<MDA EU152 
   352.21      -10. 109.97   1.13  2.372E-02   351.93  37.600    PBC<MDA PB214 
   356.02        2. 360.43   1.13  2.353E-02   356.00  62.050    PBC<MDA BA133 
   455.37        3. 156.89   1.23  1.980E-02   453.88  65.000    PBC<MDA pm146 
   468.41        3. 116.63   1.24  1.936E-02   468.06  51.750    PBC<MDA Ir192 
   486.90        2. 167.02   1.26  1.882E-02   487.02  45.500    PBC<MDA La140 
   495.91        6.  68.27   1.27  1.854E-02   497.05  90.900    PBC<MDA RU103 
   510.84       24.  36.80   1.29  1.815E-02   511.86  20.000    PBC<MDA RH106 
   569.05        5. 108.25   1.34  1.679E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.855E+00 PA234 
                                               569.70  97.740  1.557E-01 BI207 
   569.07        4. 128.29   1.34  1.680E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.664E+00 PA234 
                                               569.70  97.740  1.397E-01 BI207 
   609.46        8.  60.72   1.38  1.596E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.103E+00 RU103 
   609.49       -8.  72.30   1.38  1.598E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750    PBC<MDA RU103 
   722.38        1. 207.93   1.49  1.406E-02   724.20  44.150    PBC<MDA ZR95  
   723.36        3. 132.89   1.49  1.408E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.160E-01 AG108M
                                               723.36  20.220  5.214E-01 EU154 
   723.46        2. 152.14   1.49  1.408E-02   722.79  10.810  8.746E-01 SB124 
                                               722.94  90.840  1.041E-01 AG108M
                                               723.36  20.220  4.678E-01 EU154 
   723.52        2. 170.72   1.49  1.408E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  9.669E-02 AG108M
                                               723.36  20.220  4.346E-01 EU154 
   735.52        2. 242.03   1.50  1.390E-02   735.72  22.500    PBC<MDA pm146 
   754.96        1. 313.11   1.52  1.361E-02   756.73  54.460    PBC<MDA ZR95  
   796.54        2. 174.42   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
   802.92        4. 123.24   1.56  1.303E-02   801.95   8.690    PBC<MDA CS134 
   871.31        1. 416.64   1.62  1.224E-02   871.10  99.890    PBC<MDA NB94  
   889.28        2. 135.78   1.64  1.210E-02   884.68  72.680    PBC<MDA AG110M
   963.38        4. 135.78   1.71  1.133E-02   964.11  14.605    PBC<MDA EU152 
   968.08        1. 516.66   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
  1002.12        4. 107.21   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1065.25        2. 186.87   1.80  1.051E-02  1063.66  74.500    PBC<MDA BI207 
  1099.24        2. 189.36   1.83  1.025E-02  1099.25  56.500    PBC<MDA FE59  
  1119.23        3. 129.50   1.85  1.010E-02  1121.30  34.900    PBC<MDA Ta182 
  1239.00        2. 180.51   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1460.93       -1.  58.89   2.13  8.216E-03  1460.83  10.670    PBC<MDA K40   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1764.59       -4. 154.83   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   337.78    84.50        13.        21. 4.786E+02   33.29   0.358  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    182.96    45.82        40.         2.     0.001    48.49   0.818s
 AM-241    236.46    59.19        34.        -4.    -0.002   224.23   0.832s
 BA-133    322.43    80.66        29.         3.     0.002   225.44   0.854s
 Np-237    350.75    87.74        25.        -3.    -0.002   220.78   0.860s
 EU-155    349.00    87.30        25.        -2.    -0.001   373.71   0.860s
 Cd-109    351.66    87.96        25.        -2.    -0.001   360.73   0.861s
 Nd-147    362.52    90.68        41.        -6.    -0.003   152.20   0.865s
 TH-234    369.13    92.33        37.        13.     0.007    34.65   0.866 
 AC-228    379.32    94.88        26.        -2.    -0.001   300.03   0.867s
 Np-239    396.82    99.25        19.        -5.    -0.003   126.71   0.873s
 Gd-153    405.64   101.45        10.         4.     0.002   137.17   0.877s
 Np-239    414.13   103.57        22.         3.     0.002   252.78   0.878s
 Np-239    425.51   106.41        19.         6.     0.004   102.50   0.880s
 EU-152    487.76   121.96        29.        -1.    -0.001   515.70   0.896s
 EU-154    490.66   122.69        23.         3.     0.002   231.70   0.898s
 PA-234    523.86   130.99        22.        -3.    -0.002   203.82   0.906s
 HF-181    531.82   132.97        16.         1.     0.000   811.60   0.908s
 CE-144    528.14   132.05         9.         5.     0.003    91.51   0.909s
 HF-181    546.85   136.73        15.         1.     0.001   416.51   0.911s
 CO-57     546.30   136.59        15.         2.     0.001   371.59   0.912s
 Tc-99m    558.48   139.63        13.        12.     0.007    51.78   0.916s
 U-235     576.84   144.22        19.         7.     0.004   101.54   0.919s
 Ba-140    651.40   162.85        26.        -1.    -0.001   630.56   0.939s
 CE-139    663.03   165.75        20.        -1.    -0.001   427.23   0.942s
 U-235     821.35   205.31        26.         2.     0.001   444.19   0.982s
 TH-229    843.05   210.73        27.        -2.    -0.001   329.36   0.988s
 TH-227    940.73   235.13        17.        -1.    -0.001   645.69   1.013s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212    951.79   237.90        32.        -9.    -0.005   148.63   1.016s
 RA-224    963.07   240.71        39.        -4.    -0.002   222.87   1.018s
 EU-152    981.28   245.26        30.        -7.    -0.004   119.17   1.022s
 Cd-113m  1053.60   263.33        19.        -1.    -0.001   473.51   1.041s
 BI-210M  1062.88   265.65        15.         3.     0.002   199.04   1.044s
 Hg-203   1121.31   280.25        24.        -5.    -0.003   146.36   1.057s
 PB-214   1180.07   294.93        23.        -4.    -0.002   111.44   1.073s
 Ir-192   1180.00   294.92        10.         6.     0.003    83.17   1.074s
 PB-212   1205.09   301.19        23.        -5.    -0.003   151.06   1.078s
 PA-231   1211.15   302.70        16.         4.     0.002   157.59   1.081s
 BA-133   1211.36   302.75        16.         4.     0.002   155.17   1.081s
 Ba-140   1217.68   304.33        23.        -2.    -0.001   366.11   1.083s
 BI-210M  1217.84   304.37        23.        -2.    -0.001   358.36   1.083s
 Ir-192   1234.70   308.58        21.         2.     0.001   369.54   1.086s
 Ir-192   1265.78   316.35        29.        -3.    -0.002   236.89   1.094s
 AC-228   1355.89   338.87        22.        -1.    -0.001   688.47   1.116s
 EU-152   1379.76   344.83        16.         2.     0.001   311.11   1.122s
 HF-181   1386.97   346.63        17.        -3.    -0.002   193.08   1.124s
 PB-214   1409.29   352.21        33.       -10.    -0.006   109.97   1.130s
 BA-133   1424.55   356.02        16.         2.     0.001   360.43   1.134s
 I-131    1449.35   362.22        10.        -1.     0.000   516.27   1.142s
 BA-133   1537.46   384.24        13.        -1.     0.000   851.69   1.161s
 SB-125   1711.64   427.77        18.        -1.    -0.001   627.02   1.205s
 AG-108M  1735.23   433.66        16.        -2.    -0.001   326.80   1.211s
 pm-146   1822.10   455.37         9.         3.     0.002   156.89   1.230s
 Ir-192   1874.27   468.41         6.         3.     0.002   116.63   1.244s
 PM-144   1909.61   477.24        13.        -1.    -0.001   435.69   1.253s
 BE-7     1907.45   476.70        13.        -1.    -0.001   462.45   1.254s
 HF-181   1927.05   481.60         9.        -1.     0.000   569.99   1.258s
 La-140   1948.26   486.90         7.         2.     0.001   167.02   1.263s
 RU-103   1984.32   495.91         5.         6.     0.003    68.27   1.273s
 RH-106   2044.06   510.84        26.        24.     0.013    36.80   1.287s
 Nd-147   2127.23   531.63        16.        -4.    -0.002   138.74   1.305s
 CS-134   2277.02   569.07        12.         4.     0.002   128.29   1.342s
 PA-234   2276.96   569.05        10.         5.     0.003   108.25   1.342s
 TL-208   2329.81   582.26        14.        -2.    -0.001   257.76   1.355s
 SB-125   2401.97   600.30        19.        -1.     0.000   773.52   1.372s
 SB-124   2410.75   602.49        20.        -2.    -0.001   398.56   1.374s
 BI-214   2438.76   609.49        27.        -8.    -0.004    72.30   1.381s
 RU-103   2438.64   609.46         9.         8.     0.005    60.72   1.382s
 AG-108M  2458.27   614.37        17.        -3.    -0.002   182.15   1.385s
 PM-144   2471.94   617.79        13.        -2.    -0.001   244.37   1.389s
 I-131    2547.96   636.79        14.        -1.    -0.001   447.81   1.407s
 AG-110M  2628.78   656.99        19.        -4.    -0.002   181.44   1.427s
 SB-124   2894.92   723.52         6.         2.     0.001   170.72   1.488s
 AG-108M  2894.67   723.46         5.         2.     0.001   152.14   1.488s
 EU-154   2894.27   723.36         5.         3.     0.001   132.89   1.488s
 ZR-95    2890.38   722.38         3.         1.     0.001   207.93   1.489s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146   2942.93   735.52        13.         2.     0.001   242.03   1.500s
 ZR-95    3020.68   754.96         4.         1.     0.001   313.11   1.519s
 AG-110M  3058.19   764.33        13.        -2.    -0.001   333.96   1.526s
 NB-95    3063.65   765.70        13.        -1.    -0.001   394.17   1.528s
 CS-134   3187.00   796.54         5.         2.     0.001   174.42   1.556s
 CS-134   3212.54   802.92         8.         4.     0.002   123.24   1.561s
 MN-54    3340.87   835.01        10.        -2.    -0.001   235.73   1.591s
 TL-208   3444.11   860.82        12.        -1.     0.000   840.13   1.615s
 NB-94    3486.08   871.31         8.         1.     0.001   416.64   1.625s
 EU-154   3492.38   872.89         9.        -1.    -0.001   312.36   1.626s
 PA-234   3531.34   882.63        11.        -1.     0.000   560.31   1.636s
 AG-110M  3557.96   889.28         4.         2.     0.001   135.78   1.637s
 Sc-46    3562.12   890.32         7.        -1.    -0.001   318.13   1.641s
 AG-110M  3742.43   935.40         9.        -1.     0.000   667.06   1.685s
 PA-234   3785.06   946.07        14.        -2.    -0.001   288.33   1.692s
 EU-152   3854.32   963.38        11.         4.     0.002   135.78   1.709s
 AC-228   3873.10   968.08        13.         1.     0.001   516.66   1.713s
 EU-154   3992.41   997.91        12.        -2.    -0.001   206.45   1.737s
 PA-234M  4009.25  1002.12         7.         4.     0.002   107.21   1.742s
 RH-106   4195.34  1048.66         5.        -2.    -0.001   208.14   1.785s
 BI-207   4261.67  1065.25         7.         2.     0.001   186.87   1.797s
 FE-59    4397.61  1099.24         6.         2.     0.001   189.36   1.828s
 EU-152   4449.17  1112.14         8.        -2.    -0.001   185.42   1.839s
 Ta-182   4477.54  1119.23         7.         3.     0.002   129.50   1.847s
 CO-60    4693.56  1173.26        11.        -2.    -0.001   326.79   1.892s
 Ta-182   4754.47  1188.49         9.        -1.     0.000   733.61   1.906s
 Co-56    4956.42  1239.00         7.         2.     0.001   180.51   1.948s
 CO-60    5330.68  1332.62         9.        -2.    -0.001   203.43   2.028s
 AG-110M  5542.67  1385.65         7.        -2.    -0.001   197.51   2.071s
 K-40     5843.56  1460.93        11.        -1.     0.000    58.89   2.133s
 BI-214   7057.13  1764.59        10.        -4.    -0.002   154.83   2.373s
 Co-56    7074.17  1768.86         7.        -2.    -0.001   254.53   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.1144E-01                                      5.31E+01             
                           477.60-3.114E-01 ?(  5.396E+00 4.62E+02 1.05E+01 G  
 
K-40     N  -4.5075E-01                                      4.66E+11             
                          1460.83-4.508E-01 ?(P 1.154E+01 5.89E+01 1.07E+01 G  

Page 650 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F  -5.6932E-02                                      8.38E+01             
                           889.28-5.693E-02 ?(  6.974E-01 3.18E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   4.054E-01 1.00E+03 1.00E+02 G  
 
MN-54    C  -8.7454E-02                                      3.12E+02             
                           834.85-8.745E-02 ?(  7.670E-01 2.36E+02 1.00E+02 G  
 
FE-59    F   1.9234E-01                                      4.45E+01             
                          1099.25 1.923E-01 ?(  1.374E+00 1.89E+02 5.65E+01 G  
                          1291.60 3.038E-03 %   1.757E+00 1.37E+04 4.32E+01 G  
 
Co-56    C   7.9176E-02                                      7.73E+01             
                           846.77 0.000E+00 ?(  7.314E-01 1.00E+03 9.99E+01 G  
                          1238.28 1.989E-01 ?(  1.342E+00 1.81E+02 6.61E+01 G  
                          1037.84-5.438E-02 %   5.080E+00 2.30E+03 1.41E+01 G  
                          1771.35-7.968E-01 +   7.724E+00 2.55E+02 1.55E+01  A 
 
CO-57    C   1.7179E-02                                      2.72E+02             
                           122.06-2.998E-03 %(  3.808E-01 3.47E+03 8.56E+01 G  
                           136.47 1.789E-01 ?(  2.458E+00 3.72E+02 1.07E+01 G  
 
CO-60    F  -1.3687E-01                                      1.93E+03             
                          1332.50-1.369E-01 ?(  1.036E+00 2.03E+02 1.00E+02 G  
                          1173.24-8.614E-02 +   1.053E+00 3.27E+02 9.99E+01 G  
 
NB-94    I   3.0281E-02                                      7.41E+06             
                           702.63 1.438E-02 %(  6.964E-01 1.25E+03 9.79E+01 G  
                           871.10 4.586E-02 ?(  7.345E-01 4.17E+02 9.99E+01 G  
 
ZR-95    I   9.4646E-02                                      6.40E+01             
                           756.73 7.498E-02 ?(  9.362E-01 3.13E+02 5.45E+01 G  
                           724.20 1.189E-01 ?(  9.829E-01 2.08E+02 4.42E+01 G  
 
NB-95    I  -5.4051E-02                                      6.40E+01             
                           765.79-5.405E-02 &(  7.964E-01 3.94E+02 9.98E+01 G  
 
RU-103   I   1.8547E-01                                      3.93E+01             
                           497.05 1.855E-01 ?(  4.175E-01 6.83E+01 9.09E+01 G  
                           610.30 5.103E+00 ?   1.005E+01 6.07E+01 5.75E+00 GA 
 
AG-108M  C   2.5547E-02                                      1.53E+05             
                           433.94-5.331E-02 ?(  6.401E-01 3.27E+02 9.05E+01 G  
                           722.94 1.041E-01 ?(  5.902E-01 1.52E+02 9.08E+01 G  
                           614.28-1.293E-01 +   8.452E-01 1.82E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.4869E-01                                      2.50E+02             
                           884.68 1.487E-01 ?(  7.548E-01 1.36E+02 7.27E+01 G  
                           657.76-1.381E-01 +   8.952E-01 1.81E+02 9.46E+01 G  
                           937.49-8.791E-02 +   2.276E+00 6.67E+02 3.44E+01 G  
                          1384.30-5.370E-01 +   3.988E+00 1.98E+02 2.43E+01 G  
                           763.94-2.872E-01 +   3.569E+00 3.34E+02 2.23E+01 G  
 
SN-113   F  -1.6025E-03                                      1.15E+02             
                           391.69-1.602E-03 %(  7.700E-01 1.26E+04 6.40E+01 G  
 
SB-124   F   2.9084E-02                                      6.02E+01             
                           602.73-5.709E-02 ?(  8.302E-01 3.99E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.171E+00 1.00E+03 4.78E+01 G  
                           722.79 8.124E-01 ?(  5.192E+00 1.71E+02 1.08E+01 G  
 
SB-125   I  -8.7713E-02                                      1.01E+03             
                           427.88-8.771E-02 ?(  2.034E+00 6.27E+02 2.96E+01 G  
                           600.50-1.532E-01 +   4.386E+00 7.74E+02 1.79E+01 G  
                           635.89-1.201E-01 %   6.243E+00 1.37E+03 1.13E+01 G  
                           463.37 0.000E+00 &   5.584E+00 1.00E+03 1.05E+01 G  
 
I-131    I  -2.6149E-02                                      8.02E+00             
                           364.48-2.615E-02 ?(  5.150E-01 5.16E+02 8.17E+01 G  
                           284.30-3.561E-02 %   7.822E+00 5.91E+03 6.14E+00 G  
                           636.97-6.018E-01 +   1.005E+01 4.48E+02 7.17E+00 G  
 
Gd-153   F   7.6771E-02                                      2.42E+02             
                            97.50-8.775E-03 %(  8.888E-01 2.70E+03 3.00E+01 G  
                           103.20 1.945E-01 ?(  9.599E-01 1.37E+02 2.18E+01 G  
 
Tc-99m   I   1.7553E-01                                      2.51E-01             
                           140.51 1.755E-01 &(  2.881E-01 5.18E+01 8.93E+01 G  
 
BA-133   F   1.4869E-01                                      3.85E+03             
                           356.00 6.133E-02 ?(  8.139E-01 3.60E+02 6.20E+01 G  
                           302.85 4.444E-01  (  2.458E+00 1.55E+02 1.83E+01 G  
                           383.84-1.715E-01 +   5.515E+00 8.52E+02 8.94E+00 GA 
                            80.99 1.336E-01 *   1.068E+00 2.25E+02 3.41E+01 GA 
 
CS-134   I   1.7880E-01                                      7.54E+02             
                           604.71 0.000E+00 &(  1.198E+00 1.00E+03 9.76E+01 G  
                           795.87 9.596E-02 ?(  6.368E-01 1.74E+02 8.55E+01 G  
                           569.32 8.871E-01 ?(  4.046E+00 1.28E+02 1.54E+01 G  
                           801.95 1.749E+00 ?(  7.743E+00 1.23E+02 8.69E+00 G  
                           563.24 1.013E-01 %   8.348E+00 2.19E+03 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -2.6216E-02                                      1.38E+02             
                           165.85-2.622E-02 ?(  4.098E-01 4.27E+02 7.99E+01 G  
 
Ba-140   I  -4.1235E-02                                      1.28E+01             
                           537.26-4.123E-02 %(  2.632E+00 1.69E+03 2.44E+01 G  
                           162.66-2.606E-01 +   5.969E+00 6.31E+02 6.22E+00 G  
                           304.85-9.328E-01 &   1.237E+01 3.66E+02 4.29E+00 G  
 
La-140   I   4.9527E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.602E-01 1.00E+03 9.54E+01 G  
                           487.02 1.534E-01 ?(  9.533E-01 1.67E+02 4.55E+01 G  
                           328.76 5.071E-02 %   2.537E+00 1.35E+03 2.03E+01 G  
                           815.77 0.000E+00 -   2.938E+00 1.00E+03 2.33E+01 G  
 
CE-144   I   5.9805E-01                                      2.85E+02             
                           133.54 5.981E-01 ?(  1.893E+00 9.15E+01 1.11E+01 G  
 
EU-152   F   5.4427E-01                                      4.94E+03             
                           344.29 1.616E-01 &(  1.846E+00 3.11E+02 2.65E+01 G  
                          1112.07-9.031E-01 +   6.236E+00 1.85E+02 1.36E+01 G  
                           121.78-6.336E-02 +   1.178E+00 5.16E+02 2.86E+01 G  
                           778.92 0.000E+00 -   6.812E+00 1.00E+03 1.29E+01 G  
                           964.11 1.239E+00 &(  6.027E+00 1.36E+02 1.46E+01 G  
                           244.69-1.659E+00 +   6.824E+00 1.19E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.305E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.2742E-01                                      3.14E+03             
                           873.23-5.218E-01 ?(  6.176E+00 3.12E+02 1.23E+01 G  
                           123.10 8.953E-02 +   7.430E-01 2.32E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   1.273E+00 1.00E+03 3.52E+01 G  
                           723.36 5.214E-01 ?(  2.556E+00 1.33E+02 2.02E+01 G  
                          1004.77 0.000E+00 -   2.070E+00 1.00E+03 1.80E+01 G  
                           996.33-1.173E+00 +   8.875E+00 2.06E+02 1.06E+01 G  
 
EU-155   I  -4.3818E-03                                      1.81E+03             
                           105.31-4.382E-03 %(  1.061E+00 6.29E+03 2.12E+01 G  
                            86.54-7.947E-02 +   1.072E+00 3.74E+02 3.07E+01 G  
 
HF-181   F   2.2416E-03                                      4.24E+01             
                           482.00-2.816E-02 ?(  6.169E-01 5.70E+02 8.05E+01 G  
                           133.02 2.015E-02 ?(  6.112E-01 8.12E+02 4.33E+01 G  
                           345.83-4.861E-01 +   3.375E+00 1.93E+02 1.51E+01 G  
                           136.30 2.880E-01 ?(  4.452E+00 4.17E+02 5.85E+00 G  
 
Ta-182   F   5.1553E-01                                      1.14E+02             
                          1121.30 5.155E-01 ?(  2.417E+00 1.30E+02 3.49E+01 G  
                          1221.41 0.000E+00 -   1.605E+00 1.00E+03 2.70E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05-2.037E-01 -   5.806E+00 7.34E+02 1.62E+01 G  
 
Hg-203   F  -1.2148E-01                                      4.66E+01             
                           279.20-1.215E-01 ?(  6.239E-01 1.46E+02 8.15E+01 G  
 
TL-208   N  -8.3806E-02                                      6.98E+02             
                           583.02-8.381E-02 ?(  7.938E-01 2.58E+02 8.45E+01 G  
                           277.28-1.367E-02 %   6.694E+00 1.30E+04 6.31E+00 G  
                           860.56-2.141E-01 +   6.836E+00 8.40E+02 1.24E+01 G  
 
pm-146   C   1.3997E-01                                      2.02E+03             
                           747.16 0.000E+00 ?(  1.878E+00 1.00E+03 3.40E+01 G  
                           735.72 3.857E-01 ?(  3.434E+00 2.42E+02 2.25E+01 G  
                           453.88 1.281E-01 ?(  7.324E-01 1.57E+02 6.50E+01 G  
 
Cd-113m     -4.1807E+02                                      5.33E+03             
                           263.70-4.181E+02 &(  7.276E+03 4.74E+02 6.00E-03   K
 
Cd-109   F  -6.6503E-01                                      4.53E+02             
                            88.04-6.650E-01 ?(  8.653E+00 3.61E+02 3.79E+00 G  
 
PB-210   N   1.0390E+00                                      8.14E+03             
                            46.54 1.039E+00 ?(P 1.908E+01 4.85E+01 4.25E+00 G  
 
PB-212   N  -3.8792E-01                                      6.98E+02             
                           238.63-3.879E-01 *(P 1.209E+00 1.49E+02 4.33E+01 G  
                           300.03-2.981E+00 +   1.585E+01 1.51E+02 3.28E+00 GA 
 
PB-214   N  -6.3477E-01                                      5.84E+05             
                           351.93-6.348E-01 ?(P 1.831E+00 1.10E+02 3.76E+01 G  
                           295.09-4.410E-01 + P 2.708E+00 1.11E+02 1.93E+01 G  
                           242.00-6.382E-01 % P 6.395E+00 1.00E+03 7.43E+00 GA 
 
BI-207   C   6.7845E-02                                      1.18E+04             
                           569.70 0.000E+00 ?(  6.271E-01 1.00E+03 9.77E+01 G  
                          1063.66 1.569E-01 ?(  1.093E+00 1.87E+02 7.45E+01 G  
 
BI-212   N  -2.5815E-01                                      6.98E+02             
                           727.17-2.582E-01 %(  1.001E+01 1.02E+03 7.55E+00 G  
                           785.42 5.663E-01 %   6.008E+01 2.75E+03 1.28E+00 GA 
 
BI-214   N  -5.7742E-01                                      5.84E+05             
                           609.31-5.774E-01 ?(P 2.024E+00 7.23E+01 4.61E+01 G  
                          1120.29-2.049E+00 % P 5.012E+00 1.00E+03 1.51E+01 G  
                          1764.49-1.823E+00 + P 8.787E+00 1.55E+02 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   1.1180E-01                                      1.10E+09             
                           265.83 1.118E-01 ?(  8.050E-01 1.99E+02 5.00E+01 G  
                           304.90-1.461E-01 &   1.895E+00 3.58E+02 2.80E+01 G  
 
RA-224   N  -1.7772E+00                                      6.98E+02             
                           240.99-1.777E+00 ?(  1.391E+01 2.23E+02 4.10E+00 G  
 
AC-228   N   1.0795E-01                                      2.10E+03             
                           911.07 0.000E+00 ?(  1.193E+00 1.00E+03 2.90E+01 G  
                           968.97 2.872E-01 ?(  5.563E+00 5.17E+02 1.75E+01 G  
                           338.32-1.840E-01 &   4.644E+00 6.88E+02 1.20E+01 G  
                            93.35-5.507E-01 &   5.922E+00 3.00E+02 5.56E+00 XA 
 
TH-227   N  -1.3373E-01                                      7.95E+03             
                           235.97-1.337E-01 ?(  3.199E+00 6.46E+02 1.23E+01 G  
                            50.14-5.436E-02 &   6.922E+00 3.45E+03 8.00E+00 G  
                           256.24-7.921E-02 %   6.167E+00 2.09E+03 7.00E+00 G  
 
TH-234   N   1.7841E+00                                      1.63E+12             
                            63.29 3.014E-01 %(P 1.507E+01 5.05E+01 3.81E+00 G  
                            92.59 2.796E+00  (P 6.859E+00 3.47E+01 5.58E+00 G  
 
PA-231   N   2.7860E+00                                      1.20E+07             
                           302.65 2.786E+00  (  1.566E+01 1.58E+02 2.88E+00 G  
                           300.07 0.000E+00 -   1.742E+01 1.00E+03 2.46E+00 G  
 
PA-233   C   4.9024E-04                                      7.82E+08             
                           312.01 4.902E-04 &(  1.417E+00 7.77E+04 3.60E+01 G  
                           300.18 0.000E+00 -   7.152E+00 1.00E+03 6.20E+00 G  
 
PA-234   N   4.2078E-01                                      1.63E+12             
                           131.29-2.325E-01 ?(  1.692E+00 2.04E+02 1.80E+01 G  
                           946.02-6.822E-01 +   7.249E+00 2.88E+02 1.34E+01 G  
                           569.47 1.855E+00 ?(  7.063E+00 1.08E+02 8.20E+00 G  
                           883.24-4.086E-01 +   8.696E+00 5.60E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.261E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   2.3987E+01                                      1.63E+12             
                          1001.00 2.399E+01 ?(  9.124E+01 1.07E+02 8.37E-01 G  
                           766.41 0.000E+00 -   2.195E+02 1.00E+03 2.94E-01 G  
 
U-235    N   7.0586E-01                                      2.57E+11             
                           143.79 7.864E-01  (  2.752E+00 1.02E+02 1.10E+01 G  
                           205.33 5.297E-01  (  8.507E+00 4.44E+02 5.01E+00 G  
                           163.38 9.127E-03 &   7.176E+00 2.14E+04 5.08E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T  -1.8295E-01                                      1.58E+05             
                            59.54-1.830E-01 ?(  1.447E+00 2.24E+02 3.59E+01 G  
 
Np-237   F  -3.2207E-01                                      2.14E+06             
                            86.49-3.221E-01 ?(  2.532E+00 2.21E+02 1.31E+01 G  
 
Ir-192   F   9.5656E-02                                      7.40E+01             
                           316.49-8.312E-02 ?(  6.989E-01 2.37E+02 8.70E+01 G  
                           468.06 1.912E-01 ?(  8.021E-01 1.17E+02 5.18E+01 G  
                           308.44 1.209E-01 ?(  1.624E+00 3.70E+02 3.18E+01 G  
                           295.95 4.211E-01 ?(  1.195E+00 8.32E+01 3.02E+01 G  
 
Np-239   T   3.4159E-01                                      2.36E+00             
                           103.70 1.371E-01 ?   1.245E+00 2.53E+02 2.40E+01 X  
                           106.13 3.416E-01 @(  1.209E+00 1.02E+02 2.27E+01 G  
                            99.50-4.235E-01 +   1.879E+00 1.27E+02 1.50E+01 X  
 
Nd-147      -1.0415E+00                                      1.11E+01             
                           531.00-1.041E+00 ?(  5.120E+00 1.39E+02 1.30E+01 G  
                            91.10-2.709E-01 +   1.429E+00 1.52E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.19        34.        -4.    -0.002   224.23  -1.830E-01   
 BA-133      80.66        29.         3.     0.002   225.44   1.336E-01   
 Np-237      87.74        25.        -3.    -0.002   220.78  -3.221E-01   
 EU-155      87.30        25.        -2.    -0.001   373.71  -7.947E-02   
 Cd-109      87.96        25.        -2.    -0.001   360.73  -6.650E-01   
 Nd-147      90.68        41.        -6.    -0.003   152.20  -2.709E-01   
 TH-234      92.33        37.        13.     0.007    34.65   2.796E+00  P
 AC-228      94.88        26.        -2.    -0.001   300.03  -5.507E-01   
 Np-239      99.25        19.        -5.    -0.003   126.71  -4.235E-01   
 Gd-153     101.45        10.         4.     0.002   137.17   1.945E-01   
 Np-239     103.57        22.         3.     0.002   252.78   1.371E-01   
 Np-239     106.41        19.         6.     0.004   102.50   3.416E-01   
 EU-152     121.96        29.        -1.    -0.001   515.70  -6.336E-02   
 EU-154     122.69        23.         3.     0.002   231.70   8.953E-02   
 PA-234     130.99        22.        -3.    -0.002   203.82  -2.325E-01   
 HF-181     132.97        16.         1.     0.000   811.60   2.015E-02   
 CE-144     132.05         9.         5.     0.003    91.51   5.981E-01   
 HF-181     136.73        15.         1.     0.001   416.51   2.880E-01   
 CO-57      136.59        15.         2.     0.001   371.59   1.789E-01   
 Tc-99m     139.63        13.        12.     0.007    51.78   1.755E-01   
 U-235      144.22        19.         7.     0.004   101.54   7.864E-01   
 Ba-140     162.85        26.        -1.    -0.001   630.56  -2.606E-01   
 CE-139     165.75        20.        -1.    -0.001   427.23  -2.622E-02   
 U-235      205.31        26.         2.     0.001   444.19   5.297E-01   
 TH-229     210.73        27.        -2.    -0.001   329.36  -1.258E+00   
 TH-227     235.13        17.        -1.    -0.001   645.69  -1.337E-01   
 PB-212     237.90        32.        -9.    -0.005   148.63  -3.879E-01  P
 RA-224     240.71        39.        -4.    -0.002   222.87  -1.777E+00   
 EU-152     245.26        30.        -7.    -0.004   119.17  -1.659E+00   
 Cd-113m    263.33        19.        -1.    -0.001   473.51  -4.181E+02   
 BI-210M    265.65        15.         3.     0.002   199.04   1.118E-01   
 Hg-203     280.25        24.        -5.    -0.003   146.36  -1.215E-01   
 PB-214     294.93        23.        -4.    -0.002   111.44  -4.410E-01  P
 Ir-192     294.92        10.         6.     0.003    83.17   4.211E-01   
 PB-212     301.19        23.        -5.    -0.003   151.06  -2.981E+00   
 PA-231     302.70        16.         4.     0.002   157.59   2.786E+00   
 BA-133     302.75        16.         4.     0.002   155.17   4.444E-01   
 Ba-140     304.33        23.        -2.    -0.001   366.11  -9.328E-01   
 BI-210M    304.37        23.        -2.    -0.001   358.36  -1.461E-01   
 Ir-192     308.58        21.         2.     0.001   369.54   1.209E-01   
 Ir-192     316.35        29.        -3.    -0.002   236.89  -8.312E-02   
 AC-228     338.87        22.        -1.    -0.001   688.47  -1.840E-01   
 EU-152     344.83        16.         2.     0.001   311.11   1.616E-01   
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 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     346.63        17.        -3.    -0.002   193.08  -4.861E-01   
 PB-214     352.21        33.       -10.    -0.006   109.97  -6.348E-01  P
 BA-133     356.02        16.         2.     0.001   360.43   6.133E-02   
 I-131      362.22        10.        -1.     0.000   516.27  -2.615E-02   
 BA-133     384.24        13.        -1.     0.000   851.69  -1.715E-01   
 SB-125     427.77        18.        -1.    -0.001   627.02  -8.771E-02   
 AG-108M    433.66        16.        -2.    -0.001   326.80  -5.331E-02   
 pm-146     455.37         9.         3.     0.002   156.89   1.281E-01   
 Ir-192     468.41         6.         3.     0.002   116.63   1.912E-01   
 PM-144     477.24        13.        -1.    -0.001   435.69  -8.425E-02   
 BE-7       476.70        13.        -1.    -0.001   462.45  -3.114E-01   
 HF-181     481.60         9.        -1.     0.000   569.99  -2.816E-02   
 La-140     486.90         7.         2.     0.001   167.02   1.534E-01   
 RU-103     495.91         5.         6.     0.003    68.27   1.855E-01   
 RH-106     510.84        26.        24.     0.013    36.80   3.617E+00   
 Nd-147     531.63        16.        -4.    -0.002   138.74  -1.041E+00   
 CS-134     569.07        12.         4.     0.002   128.29   8.871E-01   
 PA-234     569.05        10.         5.     0.003   108.25   1.855E+00   
 TL-208     582.26        14.        -2.    -0.001   257.76  -8.381E-02   
 SB-125     600.30        19.        -1.     0.000   773.52  -1.532E-01   
 SB-124     602.49        20.        -2.    -0.001   398.56  -5.709E-02   
 BI-214     609.49        27.        -8.    -0.004    72.30  -5.774E-01  P
 RU-103     609.46         9.         8.     0.005    60.72   5.103E+00   
 AG-108M    614.37        17.        -3.    -0.002   182.15  -1.293E-01   
 PM-144     617.79        13.        -2.    -0.001   244.37  -7.703E-02   
 I-131      636.79        14.        -1.    -0.001   447.81  -6.018E-01   
 AG-110M    656.99        19.        -4.    -0.002   181.44  -1.381E-01   
 SB-124     723.52         6.         2.     0.001   170.72   8.124E-01   
 AG-108M    723.46         5.         2.     0.001   152.14   1.041E-01   
 EU-154     723.36         5.         3.     0.001   132.89   5.214E-01   
 ZR-95      722.38         3.         1.     0.001   207.93   1.189E-01   
 pm-146     735.52        13.         2.     0.001   242.03   3.857E-01   
 ZR-95      754.96         4.         1.     0.001   313.11   7.498E-02   
 AG-110M    764.33        13.        -2.    -0.001   333.96  -2.872E-01   
 NB-95      765.70        13.        -1.    -0.001   394.17  -5.405E-02   
 CS-134     796.54         5.         2.     0.001   174.42   9.596E-02   
 CS-134     802.92         8.         4.     0.002   123.24   1.749E+00   
 MN-54      835.01        10.        -2.    -0.001   235.73  -8.745E-02   
 TL-208     860.82        12.        -1.     0.000   840.13  -2.141E-01   
 NB-94      871.31         8.         1.     0.001   416.64   4.586E-02   
 EU-154     872.89         9.        -1.    -0.001   312.36  -5.218E-01   
 PA-234     882.63        11.        -1.     0.000   560.31  -4.086E-01   
 AG-110M    889.28         4.         2.     0.001   135.78   1.487E-01   
 Sc-46      890.32         7.        -1.    -0.001   318.13  -5.693E-02   
 AG-110M    935.40         9.        -1.     0.000   667.06  -8.791E-02   
 PA-234     946.07        14.        -2.    -0.001   288.33  -6.822E-01   
 EU-152     963.38        11.         4.     0.002   135.78   1.239E+00   
 AC-228     968.08        13.         1.     0.001   516.66   2.872E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:27:13 AMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     997.91        12.        -2.    -0.001   206.45  -1.173E+00   
 PA-234M   1002.12         7.         4.     0.002   107.21   2.399E+01   
 RH-106    1048.66         5.        -2.    -0.001   208.14  -5.470E+00   
 BI-207    1065.25         7.         2.     0.001   186.87   1.569E-01   
 FE-59     1099.24         6.         2.     0.001   189.36   1.923E-01   
 EU-152    1112.14         8.        -2.    -0.001   185.42  -9.031E-01   
 Ta-182    1119.23         7.         3.     0.002   129.50   5.155E-01   
 CO-60     1173.26        11.        -2.    -0.001   326.79  -8.614E-02   
 Ta-182    1188.49         9.        -1.     0.000   733.61  -2.037E-01   
 Co-56     1239.00         7.         2.     0.001   180.51   1.989E-01   
 CO-60     1332.62         9.        -2.    -0.001   203.43  -1.369E-01   
 AG-110M   1385.65         7.        -2.    -0.001   197.51  -5.370E-01   
 K-40      1460.93        11.        -1.     0.000    58.89  -4.508E-01  P
 BI-214    1764.59        10.        -4.    -0.002   154.83  -1.823E+00  P
 Co-56     1768.86         7.        -2.    -0.001   254.53  -7.968E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.1144E-01   -3.1144E-01    4.625E+02%                5.40E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.48E-01
 K-40   #A   -4.5075E-01   -4.5075E-01    6.494E+02%                1.15E+01
 Sc-46  #A   -5.6932E-02   -5.6932E-02    3.181E+02%                6.97E-01
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.99E+00
 MN-54  #A   -8.7454E-02   -8.7454E-02    2.357E+02%                7.67E-01
 FE-59  #A    1.9234E-01    1.9234E-01    1.894E+02%                1.37E+00
 Co-56  #A    7.9176E-02    7.9176E-02    1.805E+02%                7.31E-01
 CO-57  #A    1.7179E-02    1.7179E-02    3.716E+02%                3.81E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.19E-01
 CO-60  #A   -1.3687E-01   -1.3687E-01    2.034E+02%                1.04E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.02E+00
 NB-94  #A    3.0281E-02    3.0281E-02    4.166E+02%                6.96E-01
 ZR-95  #A    9.4646E-02    9.4646E-02    1.879E+02%                9.36E-01
 NB-95  #A   -5.4051E-02   -5.4051E-02    3.942E+02%                7.96E-01
 RU-103 #A    1.8547E-01    1.8547E-01    6.827E+01%                4.17E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.10E+00
 AG-108M#A    2.5547E-02    2.5547E-02    1.521E+02%                6.40E-01
 AG-110M#A    1.4869E-01    1.4869E-01    1.358E+02%                7.55E-01
 SN-113 #A   -1.6025E-03   -1.6025E-03    1.257E+04%                7.70E-01
 SB-124 #A    2.9084E-02    2.9084E-02    1.707E+02%                8.30E-01
 SB-125 #A   -8.7712E-02   -8.7713E-02    6.270E+02%                2.03E+00
 I-131  #A   -2.6148E-02   -2.6149E-02    5.163E+02%                5.15E-01
 Gd-153 #A    7.6771E-02    7.6771E-02    1.372E+02%                8.89E-01
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.52E+01
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 TestAmerica                     Spectrum name: 3_Gamma_20140357.An1             
                                                                                 
 Tc-99m #A    1.7527E-01    1.7553E-01    5.178E+01%                2.88E-01
 BA-133 #A    1.4869E-01    1.4869E-01    1.552E+02%                8.14E-01
 CS-134 #A    1.7880E-01    1.7880E-01    1.232E+02%                1.20E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.20E-01
 CE-139 #A   -2.6216E-02   -2.6216E-02    4.272E+02%                4.10E-01
 Ba-140 #A   -4.1234E-02   -4.1235E-02    1.687E+03%                2.63E+00
 La-140 #A    4.9526E-02    4.9527E-02    1.670E+02%                5.60E-01
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.79E-01
 CE-144 #A    5.9805E-01    5.9805E-01    9.151E+01%                1.89E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.84E-01
 EU-152 #A    5.4427E-01    5.4427E-01    1.358E+02%                1.85E+00
 EU-154 #A    1.2742E-01    1.2742E-01    1.329E+02%                6.18E+00
 EU-155 #A   -4.3818E-03   -4.3818E-03    6.290E+03%                1.06E+00
 HF-181 #A    2.2416E-03    2.2416E-03    3.586E+02%                6.17E-01
 Ta-182 #A    5.1553E-01    5.1553E-01    1.295E+02%                2.42E+00
 Hg-203 #A   -1.2147E-01   -1.2148E-01    1.464E+02%                6.24E-01
 TL-208 #A   -8.3806E-02   -8.3806E-02    2.578E+02%                7.94E-01
 pm-146 #A    1.3997E-01    1.3997E-01    1.569E+02%                1.88E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                8.25E-01
 Cd-113m#A   -4.1807E+02   -4.1807E+02    4.735E+02%                7.28E+03
 Cd-109 #A   -6.6503E-01   -6.6503E-01    3.607E+02%                8.65E+00
 PB-210 #A    1.0390E+00    1.0390E+00    4.663E+02%                1.91E+01
 PB-212 #A   -3.8792E-01   -3.8792E-01    3.661E+02%                1.21E+00
 PB-214 #A   -6.3477E-01   -6.3477E-01    2.816E+02%                1.83E+00
 BI-207 #A    6.7845E-02    6.7845E-02    1.869E+02%                6.27E-01
 BI-212 #A   -2.5815E-01   -2.5815E-01    1.019E+03%                1.00E+01
 BI-214 #A   -5.7742E-01   -5.7742E-01    2.169E+02%                2.02E+00
 BI-210M#A    1.1180E-01    1.1180E-01    1.990E+02%                8.05E-01
 RA-224 #A   -1.7772E+00   -1.7772E+00    2.229E+02%                1.39E+01
 AC-228 #A    1.0795E-01    1.0795E-01    5.167E+02%                1.19E+00
 TH-227 #A   -1.3373E-01   -1.3373E-01    6.457E+02%                3.20E+00
 TH-229 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.82E+00
 TH-234 #A    1.7841E+00    1.7841E+00    6.814E+01%                1.51E+01
 PA-231 #A    2.7860E+00    2.7860E+00    1.576E+02%                1.57E+01
 PA-233 #A    4.9024E-04    4.9024E-04    7.767E+04%                1.42E+00
 PA-234 #A    4.2078E-01    4.2078E-01    1.082E+02%                1.69E+00
 PA-234M#A    2.3987E+01    2.3987E+01    1.072E+02%                9.12E+01
 U-235  #A    7.0586E-01    7.0586E-01    1.015E+02%                2.75E+00
 AM-241 #A   -1.8295E-01   -1.8295E-01    2.242E+02%                1.45E+00
 Np-237 #A   -3.2207E-01   -3.2207E-01    2.208E+02%                2.53E+00
 Ir-192 #A    9.5656E-02    9.5656E-02    8.317E+01%                6.99E-01
 Cs-136 #A    0.0000E+00    0.0000E+00    5.774E+02%                6.86E-01
 Np-239 #A    3.4154E-01    3.4159E-01    1.025E+02%                1.21E+00
 Nd-147 #A   -1.0414E+00   -1.0415E+00    1.387E+02%                5.12E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 0.0000000E+00  Bq/Sample     

Page 661 of 1334



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700  1800  1900  2000 
1.0e0

1.0e1

1.0e2

1.0e3

Energy (keV)

C
ou

nt
s

99826_Gamma_MB 160-99826~1-A. 3_Gamma_20140357.spc.

P
a
g
e
 
6
6
2
 
o
f
 
1
3
3
4



Test America St. Louis                    Spectrum ID: 4_Gamma_20140363 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_LCS 160-99826~2-A 
             Detector: Ge 4 SN/181        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: LCS 160-99826~2-A
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:55        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:55:43     Real Time: 1812   sec
        Analysis Time: 2/10/2014 08:26        Dead Time: 0.66   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 4_Soil_TunaCan.Clb
  Efficiency Cal Desc: 4_Soil_TunaCan_90099_033012
  Efficiency Cal Date: 4/2/2012 13:19
      Energy Cal Date: 2/28/2012 14:55                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 4_2014-02-08_0605.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.791E+00          144.1     1.411E+01    1.412E+01    4.741E+01
K-40      -4.253E+00         2148.0     9.137E+01    9.137E+01    2.635E+01
CO-60      2.819E+02            1.6     4.575E+00    1.487E+01    1.099E+00
I-131      2.244E+00           81.0     1.817E+00    1.820E+00    4.213E+00
CS-134     3.477E-01          163.9     5.699E-01    5.702E-01    4.471E+00
CS-137     3.842E+02            1.7     6.486E+00    2.101E+01    4.830E+00
EU-152     1.378E+01           46.2     6.359E+00    6.400E+00    1.349E+01
EU-154     1.031E+01          110.8     1.143E+01    1.144E+01    4.459E+01
EU-155     5.520E+00           64.5     3.562E+00    3.574E+00    1.175E+01
TL-208     3.793E+00           52.0     1.973E+00    1.983E+00    4.797E+00
PB-210     1.205E+04            1.4     1.628E+02    7.262E+02    2.859E+02
PB-212     1.122E+01           23.9     2.684E+00    2.780E+00    6.517E+00
PB-214     3.308E+00           70.7     2.337E+00    2.344E+00    1.042E+01
BI-212     7.842E+00           78.9     6.186E+00    6.199E+00    5.691E+01
BI-214     2.278E+00          136.9     3.119E+00    3.121E+00    1.047E+01
AC-228     6.518E+00           85.8     5.590E+00    5.600E+00    2.413E+01
Pa-234     1.125E+01           66.8     7.519E+00    7.541E+00    1.199E+01
TH-234     2.912E+00          101.7     2.961E+00    2.964E+00    1.139E+02
PA-234M   -6.999E+01          342.2     2.395E+02    2.395E+02    8.202E+02
U-235     -1.102E+00           97.7     1.076E+00    1.077E+00    2.491E+01
AM-241     1.256E+03            1.1     1.376E+01    6.663E+01    2.060E+01
-----------------------------------------------------------------------------
Total      1.407E+04

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  1
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_LCS 160-99826~2-A                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_Gamma_20140363.An1

 Acquisition information
        Start time:                 2/10/2014 7:55:43 AM
        Live time:               1800
        Real time:               1812
        Dead time:                  0.66 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  2
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:55:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2014-02-08_0605.PBC
                                                 2/8/2014 6:05:58 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    9 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2590

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.60      126.  36.81   0.83  7.622E-03
    46.56    11153.   1.35   0.98  1.208E-02    46.54   4.250  1.205E+04 PB210 
    59.58    13955.   1.10   0.98  1.721E-02    59.54  35.900  1.256E+03 AM241 
    84.51       72.  47.36   0.58  2.310E-02
    88.10      548.  10.33   1.19  2.354E-02
    92.20       35.  66.05   0.34  2.397E-02    92.59   5.584    PBC<MDA TH234 
   105.59       52.  64.52   0.85  2.456E-02   105.31  21.200    PBC<MDA EU155 
   123.01       18. 171.04   0.87  2.420E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  1.036E+00 EU154 
   205.09       17. 158.17   0.95  1.763E-02   205.33   5.010    PBC<MDA U235  
   238.34      143.  22.88   0.88  1.566E-02   238.63  43.300  1.122E+01 PB212 
   241.99       10. 268.01   0.98  1.547E-02   242.00   7.430    PBC<MDA PB214 
   251.34       42.  61.72   0.51  1.501E-02
   277.26       26.  97.87   1.01  1.387E-02   277.28   6.310    PBC<MDA TL208 
   284.07       17. 151.02   1.02  1.359E-02   284.30   6.140    PBC<MDA I131  
   294.88       35.  70.65   1.03  1.319E-02   295.09  19.300    PBC<MDA PB214 
   338.94       28.  85.77   1.07  1.181E-02   338.32  12.010    PBC<MDA AC228 
   343.72       24.  92.23   1.07  1.164E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  4.387E+00 EU152 
   353.49        6. 401.30   1.08  1.143E-02   351.93  37.600    PBC<MDA PB214 
   363.24       26.  80.96   1.09  1.111E-02   364.48  81.700    PBC<MDA I131  
   478.32       16. 144.07   1.19  8.899E-03   477.60  10.520    PBC<MDA BE7   
   569.98       11. 163.88   1.27  7.690E-03   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.295E+00 Pa234 
   570.04       12. 147.32   1.27  7.689E-03   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.027E+01 Pa234 
   572.63       43.  29.36   0.82  7.653E-03
   582.80       32.  52.01   1.28  7.539E-03   583.02  84.500    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  3
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   608.89       14. 136.95   1.30  7.266E-03   609.31  46.090    PBC<MDA BI214 
   661.37     3996.   1.69   1.44  6.783E-03   661.66  85.210  3.842E+02 CS137 
   780.72        2. 736.89   1.45  5.909E-03   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  1.501E+00 EU152 
   785.65       18.  94.75   1.45  5.867E-03   785.42   1.280    PBC<MDA BI212 
   871.11        9. 163.36   1.53  5.362E-03   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  8.019E+00 EU154 
   880.53        2. 938.37   1.53  5.324E-03   880.53   6.000    PBC<MDA Pa234 
   882.78       19. 104.20   1.53  5.310E-03   883.24   9.600    PBC<MDA Pa234 
   911.83       12. 154.42   1.56  5.172E-03   911.07  29.000    PBC<MDA AC228 
   945.83       29.  66.82   1.59  5.008E-03   946.02  13.400    PBC<MDA Pa234 
   963.83       43.  46.16   1.60  4.927E-03   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  3.347E+01 EU152 
   995.63       12. 149.71   1.63  4.791E-03   996.33  10.600    PBC<MDA EU154 
                                               996.33  10.600  1.297E+01 EU154 
  1112.84       12. 148.37   1.72  4.359E-03  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  1.094E+01 EU152 
  1119.08        3. 582.52   1.73  4.331E-03  1120.29  15.100    PBC<MDA BI214 
  1172.93     2127.   2.28   1.71  4.163E-03  1173.24  99.900  2.842E+02 CO60  
  1332.16     1876.   2.31   1.80  3.728E-03  1332.50  99.980  2.797E+02 CO60  
  1408.17        2. 173.24   1.95  3.553E-03  1408.00  21.005    PBC<MDA EU152 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.96    36.60       720.       126. 1.660E+04   36.81   0.833  -      s 
   337.50    84.51       357.        98. 4.231E+03   29.16   0.578  -      s 
   351.84    88.10       690.       601. 2.553E+04    7.41   1.191  -      s 
  1004.52   251.34       210.        42. 2.799E+03   61.72   0.507  -      sM
  2289.39   572.63        40.        43. 5.567E+03   26.07   0.815  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.75    46.56      3146.     11135.     6.186     1.35   0.978s
 AM-241    237.83    59.58      2355.     13955.     7.753     1.10   0.982s
 EU-155    343.13    85.92       823.       -79.    -0.044    52.32   0.837s
 TH-234    368.21    92.20       425.        35.     0.019    66.05   0.338s
 U-235     372.83    93.35       626.       -15.    -0.009   231.11   0.843D
 AC-228    372.83    93.35       626.       -15.    -0.009   231.11   0.843D
 EU-155    421.77   105.59       531.        52.     0.029    64.52   0.854s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  4
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    487.25   121.97       531.       -23.    -0.013   145.93   0.870s
 EU-154    491.39   123.01       487.        18.     0.010   171.04   0.871s
 U-235     575.15   143.96       547.       -29.    -0.016   114.63   0.890s
 U-235     654.62   163.83       457.        -9.    -0.005   328.90   0.908s
 U-235     819.58   205.09       357.        17.     0.009   158.17   0.946 
 PB-212    952.53   238.34       271.       137.     0.076    22.88   0.878s
 PB-214    967.10   241.99       366.        10.     0.006   268.01   0.979s
 TL-208   1108.13   277.26       319.        26.     0.015    97.87   1.011 
 I-131    1135.39   284.07       319.        17.     0.009   151.02   1.018s
 PB-214   1178.61   294.88       289.        35.     0.019    70.65   1.027s
 AC-228   1354.78   338.94       281.        28.     0.016    85.77   1.066s
 EU-152   1373.91   343.72       240.        24.     0.014    92.23   1.071s
 PB-214   1412.98   353.49       280.         6.     0.003   401.30   1.078s
 I-131    1451.95   363.24       201.        26.     0.014    80.96   1.089s
 BE-7     1912.18   478.32       274.        16.     0.009   144.07   1.189s
 CS-134   2240.19   560.33       100.        -7.    -0.004   196.39   1.264s
 CS-134   2278.78   569.98       144.        11.     0.006   163.88   1.269s
 Pa-234   2279.02   570.04       142.        12.     0.006   147.32   1.269s
 TL-208   2330.04   582.80       126.        32.     0.018    52.01   1.281s
 CS-134   2416.14   604.32       138.        -5.    -0.003   344.94   1.300s
 BI-214   2434.41   608.89       168.        14.     0.008   136.95   1.304s
 CS-137   2644.32   661.37       104.      3996.     2.220     1.69   1.442 
 EU-154   2879.06   720.05        78.        -2.    -0.001   686.16   1.401s
 BI-212   2919.03   730.05        96.       -11.    -0.006   126.15   1.404s
 EU-152   3121.74   780.72       115.         2.     0.001   736.89   1.448s
 BI-212   3141.47   785.65       135.        18.     0.010    94.75   1.453s
 CS-134   3182.32   795.86       138.       -15.    -0.008   116.56   1.462s
 CS-134   3202.44   800.89       145.       -17.    -0.009   102.96   1.467s
 TL-208   3440.75   860.46       145.        -2.    -0.001   735.34   1.516s
 EU-154   3483.37   871.11       116.         9.     0.005   163.36   1.526s
 Pa-234   3521.06   880.53       207.         2.     0.001   938.37   1.532s
 Pa-234   3530.05   882.78       188.        19.     0.011   104.20   1.534 
 AC-228   3646.30   911.83       179.        12.     0.007   154.42   1.557s
 Pa-234   3782.31   945.83       172.        29.     0.016    66.82   1.586s
 EU-152   3854.35   963.83       179.        43.     0.024    46.16   1.601s
 AC-228   3875.59   969.14       207.        -3.    -0.002   611.68   1.605s
 EU-154   3981.59   995.63       152.        12.     0.007   149.71   1.627s
 PA-234M  4006.09  1001.76       146.        -5.    -0.003   342.21   1.631s
 EU-154   4030.17  1007.77       101.        -5.    -0.003   293.64   1.634s
 EU-152   4450.59  1112.84       145.        12.     0.007   148.37   1.720s
 BI-214   4475.56  1119.08       124.         3.     0.002   582.52   1.727s
 CO-60    4691.06  1172.93        34.      2127.     1.182     2.28   1.709 
 EU-154   5096.55  1274.25        20.        -4.    -0.002   158.16   1.848s
 CO-60    5328.35  1332.16         0.      1876.     1.042     2.31   1.798 
 EU-152   5632.59  1408.17         6.         2.     0.001   173.24   1.950s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  5
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.7913E+00                                      5.31E+01             
                           477.60 9.791E+00 &(  4.741E+01 1.44E+02 1.05E+01 G  
 
K-40     N  -4.2532E+00                                      4.66E+11             
                          1460.83-4.253E+00 %(P 2.635E+01 1.01E+03 1.07E+01 G  
 
CO-60    F   2.8193E+02                                      1.93E+03             
                          1332.50 2.797E+02  (  1.099E+00 2.31E+00 1.00E+02 G  
                          1173.24 2.842E+02  (  3.993E+00 2.28E+00 9.99E+01 G  
 
I-131    I   2.2441E+00                                      8.02E+00             
                           364.48 1.565E+00  (  4.213E+00 8.10E+01 8.17E+01 G  
                           284.30 1.129E+01 &(  5.724E+01 1.51E+02 6.14E+00 G  
                           636.97-5.505E-01 %   4.894E+01 2.54E+03 7.17E+00 G  
 
CS-134   I   3.4774E-01                                      7.54E+02             
                           604.71-3.781E-01 &(  4.471E+00 3.45E+02 9.76E+01 G  
                           795.87-1.635E+00 +   6.423E+00 1.17E+02 8.55E+01 G  
                           569.32 4.955E+00  (  2.755E+01 1.64E+02 1.54E+01 G  
                           801.95-1.887E+01 +   6.522E+01 1.03E+02 8.69E+00 G  
                           563.24-6.286E+00 +   4.227E+01 1.96E+02 8.35E+00 G  
 
CS-137   I   3.8422E+02                                      1.10E+04             
                           661.66 3.842E+02  (  4.830E+00 1.69E+00 8.52E+01 G  
 
EU-152   F   1.3776E+01                                      4.94E+03             
                           344.29 4.387E+00 ?(  1.349E+01 9.22E+01 2.65E+01 G  
                           121.78-1.808E+00 -   8.818E+00 1.46E+02 2.86E+01 G  
                           778.92 1.501E+00 -   3.824E+01 7.37E+02 1.29E+01 G  
                           964.11 3.347E+01  (  5.016E+01 4.62E+01 1.46E+01 G  
                          1112.07 1.094E+01 &(  5.495E+01 1.48E+02 1.36E+01 G  
                          1408.00 1.593E+00 -   1.037E+01 1.73E+02 2.10E+01 G  
 
EU-154   I   1.0314E+01                                      3.14E+03             
                           873.23 8.019E+00 &(  4.459E+01 1.63E+02 1.23E+01 G  
                           123.10 1.036E+00 &   5.940E+00 1.71E+02 4.08E+01 G  
                          1274.54-1.709E+00 -   9.577E+00 1.58E+02 3.52E+01 G  
                           723.36-8.022E-01 &   1.922E+01 6.86E+02 2.02E+01 G  
                          1004.77-3.183E+00 -   3.219E+01 2.94E+02 1.80E+01 G  
                           996.33 1.297E+01 &(  6.573E+01 1.50E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  6
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   5.5201E+00                                      1.81E+03             
                           105.31 5.520E+00  (  1.175E+01 6.45E+01 2.12E+01 G  
                            86.54-6.150E+00 -   1.057E+01 5.23E+01 3.07E+01 G  
 
TL-208   N   3.7931E+00                                      6.98E+02             
                           583.02 2.827E+00 ?(  4.797E+00 5.20E+01 8.45E+01 G  
                           277.28 1.673E+01 ?(  5.459E+01 9.79E+01 6.31E+00 G  
                           860.56-1.914E+00 -   4.841E+01 7.35E+02 1.24E+01 G  
 
PB-210   N   1.2053E+04                                      8.14E+03             
                            46.54 1.205E+04 *(P 2.859E+02 1.35E+00 4.25E+00 G  
 
PB-212   N   1.1221E+01                                      6.98E+02             
                           238.63 1.122E+01 @(P 6.517E+00 2.29E+01 4.33E+01 G  
                           300.03 2.819E+00 %   1.072E+02 1.12E+03 3.28E+00 G  
 
PB-214   N   3.3084E+00                                      5.84E+05             
                           351.93 7.655E-01  (  1.042E+01 4.01E+02 3.76E+01 G  
                           295.09 7.643E+00  (  1.787E+01 7.07E+01 1.93E+01 G  
                           242.00 4.917E+00 *(  4.443E+01 2.68E+02 7.43E+00 G  
 
BI-212   N   7.8416E+00                                      6.98E+02             
                           727.17-1.330E+01 ?(  5.691E+01 1.26E+02 7.55E+00 G  
                           785.42 1.325E+02 ?(  4.208E+02 9.47E+01 1.28E+00 G  
 
BI-214   N   2.2776E+00                                      5.84E+05             
                           609.31 2.266E+00 ?(  1.047E+01 1.37E+02 4.61E+01 G  
                          1120.29 2.313E+00 ?(  4.646E+01 5.83E+02 1.51E+01 G  
                          1764.49 0.000E+00 -   9.119E+00 1.00E+03 1.54E+01 G  
 
AC-228   N   6.5176E+00                                      2.10E+03             
                           911.07 4.622E+00 ?(  2.413E+01 1.54E+02 2.90E+01 G  
                           968.97-2.165E+00 -   4.522E+01 6.12E+02 1.75E+01 G  
                           338.32 1.109E+01 &(  3.166E+01 8.58E+01 1.20E+01 G  
                                                            Energy duplication    
                            93.35-6.405E+00 +   4.961E+01 2.31E+02 5.56E+00 XA 
 
Pa-234   N   1.1253E+01                                      1.63E+12             
                           131.29-3.176E-01 &(  1.199E+01 1.11E+03 1.80E+01 G  
                           569.47 1.027E+01  (  5.127E+01 1.47E+02 8.20E+00 G  
                           946.02 2.392E+01 &(  5.282E+01 6.68E+01 1.34E+01 G  
                           883.24 2.078E+01 ?(  7.254E+01 1.04E+02 9.60E+00 G  
                           880.53 3.783E+00 &(  1.214E+02 9.38E+02 6.00E+00 G  
 
TH-234   N   2.9122E+00                                      1.63E+12             
                            63.29-1.416E+01 %(P 1.139E+02 1.23E+03 3.81E+00 G  
                            92.59 1.456E+01  (P 4.099E+01 6.60E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  7
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -6.9986E+01                                      1.63E+12             
                          1001.00-6.999E+01 &(  8.202E+02 3.42E+02 8.37E-01 G  
                           766.41-7.933E+00 &   1.704E+03 6.20E+03 2.94E-01 G  
 
U-235    N  -1.1016E+00                                      2.57E+11             
                           143.79-6.519E+00 ?(  2.491E+01 1.15E+02 1.10E+01 G  
                           205.33 1.075E+01 ?(  5.708E+01 1.58E+02 5.01E+00 G  
                           163.38-4.852E+00 &   5.374E+01 3.29E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35-6.131E+00 +   4.748E+01 2.31E+02 5.81E+00 X  
 
AM-241   T   1.2562E+03                                      1.58E+05             
                            59.54 1.256E+03 *(  2.060E+01 1.10E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  8
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 EU-155      85.92       823.       -79.    -0.044    52.32  -6.150E+00   
 U-235       93.35       626.       -15.    -0.009   231.11  -6.131E+00   
 AC-228      93.35       626.       -15.    -0.009   231.11  -6.405E+00   
 EU-155     105.59       531.        52.     0.029    64.52   5.520E+00   
 EU-152     121.97       531.       -23.    -0.013   145.93  -1.808E+00   
 EU-154     123.01       487.        18.     0.010   171.04   1.036E+00   
 U-235      143.96       547.       -29.    -0.016   114.63  -6.519E+00   
 U-235      163.83       457.        -9.    -0.005   328.90  -4.852E+00   
 U-235      205.09       357.        17.     0.009   158.17   1.075E+01   
 PB-214     241.99       366.        10.     0.006   268.01   4.917E+00   
 TL-208     277.26       319.        26.     0.015    97.87   1.673E+01   
 I-131      284.07       319.        17.     0.009   151.02   1.129E+01   
 PB-214     294.88       289.        35.     0.019    70.65   7.643E+00   
 AC-228     338.94       281.        28.     0.016    85.77   1.109E+01   
 EU-152     343.72       240.        24.     0.014    92.23   4.387E+00   
 PB-214     353.49       280.         6.     0.003   401.30   7.655E-01   
 I-131      363.24       201.        26.     0.014    80.96   1.565E+00   
 BE-7       478.32       274.        16.     0.009   144.07   9.791E+00   
 CS-134     560.33       100.        -7.    -0.004   196.39  -6.286E+00   
 CS-134     569.98       144.        11.     0.006   163.88   4.955E+00   
 Pa-234     570.04       142.        12.     0.006   147.32   1.027E+01   
 TL-208     582.80       126.        32.     0.018    52.01   2.827E+00   
 CS-134     604.32       138.        -5.    -0.003   344.94  -3.781E-01   
 BI-214     608.89       168.        14.     0.008   136.95   2.266E+00   
 EU-154     720.05        78.        -2.    -0.001   686.16  -8.022E-01   
 BI-212     730.05        96.       -11.    -0.006   126.15  -1.330E+01   
 EU-152     780.72       115.         2.     0.001   736.89   1.501E+00   
 BI-212     785.65       135.        18.     0.010    94.75   1.325E+02   
 CS-134     795.86       138.       -15.    -0.008   116.56  -1.635E+00   
 CS-134     800.89       145.       -17.    -0.009   102.96  -1.887E+01   
 TL-208     860.46       145.        -2.    -0.001   735.34  -1.914E+00   
 EU-154     871.11       116.         9.     0.005   163.36   8.019E+00   
 Pa-234     880.53       207.         2.     0.001   938.37   3.783E+00   
 Pa-234     882.78       188.        19.     0.011   104.20   2.078E+01   
 AC-228     911.83       179.        12.     0.007   154.42   4.622E+00   
 Pa-234     945.83       172.        29.     0.016    66.82   2.392E+01   
 EU-152     963.83       179.        43.     0.024    46.16   3.347E+01   
 AC-228     969.14       207.        -3.    -0.002   611.68  -2.165E+00   
 EU-154     995.63       152.        12.     0.007   149.71   1.297E+01   
 PA-234M   1001.76       146.        -5.    -0.003   342.21  -6.999E+01   
 EU-154    1007.77       101.        -5.    -0.003   293.64  -3.183E+00   
 EU-152    1112.84       145.        12.     0.007   148.37   1.094E+01   
 BI-214    1119.08       124.         3.     0.002   582.52   2.313E+00   
 EU-154    1274.25        20.        -4.    -0.002   158.16  -1.709E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:44 AMPage  9
 TestAmerica                     Spectrum name: 4_Gamma_20140363.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.17         6.         2.     0.001   173.24   1.593E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.7913E+00    9.7913E+00    1.441E+02%                4.74E+01
 K-40   #A   -4.2532E+00   -4.2532E+00    2.148E+03%                2.63E+01
 CO-60        2.8193E+02    2.8193E+02    1.623E+00%                1.10E+00
 I-131  #A    2.2440E+00    2.2441E+00    8.096E+01%                4.21E+00
 CS-134 #A    3.4774E-01    3.4774E-01    1.639E+02%                4.47E+00
 CS-137       3.8422E+02    3.8422E+02    1.688E+00%                4.83E+00
 EU-152 #C    1.3776E+01    1.3776E+01    4.616E+01%                1.35E+01
 EU-154 #A    1.0314E+01    1.0314E+01    1.108E+02%                4.46E+01
 EU-155 #A    5.5201E+00    5.5201E+00    6.452E+01%                1.17E+01
 TL-208 #A    3.7931E+00    3.7931E+00    5.201E+01%                4.80E+00
 PB-210 #     1.2053E+04    1.2053E+04    1.351E+00%                2.86E+02
 PB-212 #     1.1221E+01    1.1221E+01    2.392E+01%                6.52E+00
 PB-214 #A    3.3084E+00    3.3084E+00    7.065E+01%                1.04E+01
 BI-212 #A    7.8416E+00    7.8416E+00    7.888E+01%                5.69E+01
 BI-214 #A    2.2776E+00    2.2776E+00    1.369E+02%                1.05E+01
 AC-228 #A    6.5176E+00    6.5176E+00    8.577E+01%                2.41E+01
 Pa-234 #A    1.1253E+01    1.1253E+01    6.682E+01%                1.20E+01
 TH-234  A    2.9122E+00    2.9122E+00    1.017E+02%                1.14E+02
 PA-234M#A   -6.9986E+01   -6.9986E+01    3.422E+02%                8.20E+02
 U-235  #A   -1.1016E+00   -1.1016E+00    9.767E+01%                2.49E+01
 AM-241 #     1.2562E+03    1.2562E+03    1.096E+00%                2.06E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.399E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.4 keV) 1.3986617E+04  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140376 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-21-G 
             Detector: Ge 5 SN/157        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-21-G
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:55        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:56:03     Real Time: 1806   sec
        Analysis Time: 2/10/2014 08:26        Dead Time: 0.35   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.477E+00          145.6     2.150E+00    2.151E+00    7.708E+00
NA-22      0.000E+00         1000.0     9.710E-02    9.710E-02    7.156E-01
K-40       1.473E+02            8.4     1.241E+01    1.452E+01    1.177E+01
Sc-46      5.891E-01           44.3     2.612E-01    2.630E-01    1.051E+00
CR-51     -1.241E+00          185.1     2.296E+00    2.297E+00    8.120E+00
MN-54     -1.649E-01          256.1     4.221E-01    4.222E-01    1.531E+00
FE-59      5.452E-01          139.3     7.593E-01    7.598E-01    2.727E+00
Co-56      5.123E-02          733.2     3.757E-01    3.757E-01    1.409E+00
CO-57      9.294E-02          156.5     1.454E-01    1.455E-01    5.952E-01
CO-58     -8.083E-02          382.0     3.088E-01    3.088E-01    1.169E+00
CO-60      3.205E-01           87.7     2.811E-01    2.816E-01    1.310E+00
ZN-65     -1.080E+00          130.9     1.414E+00    1.415E+00    4.903E+00
NB-94     -2.130E-01          187.4     3.991E-01    3.992E-01    1.424E+00
ZR-95      7.176E-02          912.5     6.548E-01    6.548E-01    2.448E+00
NB-95     -3.774E-01          135.3     5.108E-01    5.112E-01    1.776E+00
RU-103    -1.496E-01          203.8     3.049E-01    3.050E-01    1.096E+00
RH-106     5.874E-01          485.6     2.852E+00    2.853E+00    1.067E+01
AG-108M   -5.995E-02          367.4     2.203E-01    2.203E-01    8.239E-01
AG-110M    5.595E-01           62.8     3.516E-01    3.528E-01    1.726E+00
SN-113     3.519E-01           95.4     3.358E-01    3.363E-01    1.157E+00
SB-124    -1.089E-01          321.9     3.506E-01    3.506E-01    1.271E+00
SB-125    -7.090E-02         1219.0     8.643E-01    8.643E-01    3.186E+00
I-131      2.421E-01          134.9     3.268E-01    3.270E-01    9.410E-01
Gd-153     4.610E-01          121.1     5.583E-01    5.590E-01    1.908E+00
Ga-68      1.006E+01          131.8     1.326E+01    1.327E+01    4.789E+01
Tc-99m     1.432E-01          128.3     1.836E-01    1.838E-01    6.314E-01
BA-133    -1.426E-01          272.5     3.886E-01    3.886E-01    1.393E+00
CS-134     5.092E-02           51.9     2.640E-02    2.653E-02    1.505E+00
CS-137    -3.723E-01         2000.0     7.445E+00    7.445E+00    1.508E+00
CE-139    -6.044E-03         3338.0     2.018E-01    2.018E-01    7.239E-01
Ba-140     1.168E-01           98.7     1.153E-01    1.154E-01    3.779E+00
La-140     1.069E-01          186.0     1.987E-01    1.988E-01    9.063E-01
CE-141    -2.518E-01          132.9     3.346E-01    3.348E-01    1.152E+00
CE-144     6.429E-01          170.1     1.094E+00    1.094E+00    3.852E+00
PM-144     1.280E-02          918.0     1.175E-01    1.175E-01    1.199E+00
EU-152     6.243E-01           60.0     3.744E-01    3.758E-01    3.142E+00
EU-154     3.743E+00           84.7     3.171E+00    3.177E+00    1.082E+01
EU-155     8.467E-01           67.5     5.714E-01    5.733E-01    2.530E+00
HF-181     8.192E-02          201.0     1.647E-01    1.647E-01    9.968E-01
Ta-182     6.720E-01          109.9     7.384E-01    7.392E-01    5.079E+00
Hg-203    -3.848E-02          691.9     2.662E-01    2.662E-01    9.599E-01
TL-208     3.328E+00           15.8     5.242E-01    5.519E-01    7.284E-01
pm-146    -4.968E-01          200.9     9.984E-01    9.987E-01    3.631E+00
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y-88      -9.991E-02          333.0     3.327E-01    3.327E-01    1.267E+00
Cd-113m    1.239E+03          242.0     2.998E+03    3.000E+03    1.076E+04
Cd-109    -4.588E+00          137.8     6.323E+00    6.329E+00    2.147E+01
PB-210     5.804E+00          115.7     6.717E+00    6.726E+00    2.498E+01
PB-212     6.499E+00           17.3     1.124E+00    1.200E+00    2.253E+00
PB-214     7.755E+00           12.3     9.534E-01    1.035E+00    1.956E+00
BI-207    -2.061E-01          139.3     2.871E-01    2.873E-01    1.021E+00
BI-212     7.343E+00           51.0     3.745E+00    3.764E+00    1.157E+01
BI-214     6.717E+00           15.9     1.066E+00    1.121E+00    2.102E+00
BI-210M   -1.500E-02         2468.0     3.701E-01    3.701E-01    1.358E+00
RA-224    -1.326E+01           74.7     9.898E+00    9.935E+00    3.289E+01
AC-228     3.504E+00           40.2     1.408E+00    1.420E+00    4.670E+00
TH-227    -4.054E+00           75.2     3.049E+00    3.060E+00    1.014E+01
TH-229    -1.527E+00          252.4     3.856E+00    3.858E+00    1.364E+01
TH-234     3.617E+00           59.2     2.143E+00    2.151E+00    2.549E+01
PA-231     3.444E+00           80.6     2.776E+00    2.782E+00    2.701E+01
PA-233     2.997E-01           80.6     2.415E-01    2.420E-01    2.453E+00
PA-234    -1.450E-01          160.1     2.320E-01    2.322E-01    3.048E+00
PA-234M    0.000E+00         1000.0     3.541E+01    3.541E+01    6.974E+01
U-235      1.087E+00           86.1     9.355E-01    9.371E-01    5.638E+00
AM-241     9.100E-02          928.1     8.445E-01    8.445E-01    2.977E+00
Np-237     4.259E+00           46.1     1.965E+00    1.979E+00    4.883E+00
Ir-192     2.538E-01           86.5     2.197E-01    2.202E-01    7.486E-01
Cs-136     0.000E+00          707.1     9.461E-02    9.461E-02    1.396E+00
Np-239    -9.164E-01           72.1     6.609E-01    6.632E-01    2.201E+00
Nd-147    -1.194E+00          184.1     2.198E+00    2.200E+00    7.887E+00
-----------------------------------------------------------------------------
Total      1.463E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-21-G                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140376.An1

 Acquisition information
        Start time:                 2/10/2014 7:56:03 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.35 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:55:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   14 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1302

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    45.85        8.  40.62   0.78  1.788E-02    46.54   4.250    PBC<MDA PB210 
    59.75        1. 200.17   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    64.12       -1.  76.25   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    74.69       68.  20.72   0.81  3.149E-02
    77.07       88.  16.40   0.81  3.220E-02
    86.45       20.  67.49   0.82  3.436E-02    86.49  13.100  2.435E+00 Np237 
                                                86.54  30.700  1.039E+00 EU155 
                                                86.54  30.700  1.039E+00 EU155 
    86.65       34.  46.13   0.61  3.435E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.817E+00 EU155 
    92.60       40.  34.00   0.83  3.536E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.117E+01 AC228 
    92.63       23.  31.22   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    98.75        9. 121.11   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
   105.53        8. 129.54   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
   123.28        3. 212.80   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   133.02        4. 170.14   0.87  3.487E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  6.429E-01 CE144 
   133.09        4. 201.04   0.87  3.492E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  5.872E-01 CE144 
   136.56        6. 156.48   0.88  3.457E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  8.379E-01 CO57  
   140.37        8. 128.28   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   161.68        7.  98.73   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.89       10.  86.06   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   186.01       41.  28.75   0.75  2.850E-02
   238.64      122.  16.69   1.10  2.319E-02   238.63  43.300  6.499E+00 PB212 
   242.24       14.  48.58   0.42  2.293E-02   242.00   7.430    PBC<MDA PB214 
   254.94        3. 188.84   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
                                               256.24   7.000  1.191E+00 TH227 
   263.68        3. 241.96   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   276.91        2. 340.76   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   283.69        2. 357.10   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.42       49.  18.51   0.53  1.945E-02   295.09  19.300  7.197E+00 PB214 
   300.00        8.  80.59   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.785E+00 PA231 
                                               300.18   6.200  3.884E+00 PA233 
   300.00        8.  80.60   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.785E+00 PA231 
                                               300.18   6.200  3.883E+00 PA233 
   300.02        8.  86.47   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.348E+00 PA231 
                                               300.18   6.200  3.710E+00 PA233 
   317.95        7.  86.54   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  2.538E-01 Ir192 
   338.32       14.  60.81   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
   351.81       98.  12.26   1.10  1.681E-02   351.93  37.600  8.041E+00 PB214 
   364.03        5. 134.95   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   390.74        6.  95.44   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   478.02        4. 145.60   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   481.93        1. 582.31   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   488.51        2. 185.95   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   510.52       32.  26.04   1.23  1.230E-02   511.86  20.000  7.217E+00 RH106 
                                               511.86  20.000  7.217E+00 RH106 
   563.87       10.  51.85   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   583.49       56.  15.75   0.42  1.103E-02   583.02  84.500  3.328E+00 TL208 
   609.15       42.  19.62   1.32  1.062E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.814E+01 RU103 
                                               610.30   5.750  3.814E+01 RU103 
   609.39       56.  13.89   1.29  1.063E-02   609.31  46.090  6.400E+00 BI214 
                                               610.30   5.750  5.137E+01 RU103 
   618.99        1. 917.95   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   621.73        1. 485.58   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  5.874E-01 RH106 
   727.06        9.  51.00   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   757.35        1. 912.50   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   762.59        6.  96.34   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   818.25        1. 420.33   1.49  8.328E-03   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  7.249E-02 Cs136 
   847.88        1. 733.22   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.30        2. 211.19   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   874.21        7.  84.72   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   880.52        2. 245.85   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   882.99        1. 501.78   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   910.76       15.  40.86   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
   964.33        7.  76.77   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   969.48        7.  95.74   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
  1077.80        3. 131.83   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1099.26        4. 139.27   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1120.37       13.  44.24   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.37       13.  44.34   1.72  6.380E-03
  1173.71        2. 226.77   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1185.90        0. 774.99   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.55        5. 109.89   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1333.02        4.  87.71   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1384.42        4.  62.84   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1460.54      144.   8.22   0.84  5.103E-03  1460.83  10.670  1.473E+02 K40   
  1764.11        4.  63.61   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.61    74.75        70.        67. 2.128E+03   24.84   0.393  -      s 
   308.13    77.12        62.        92. 2.858E+03   18.12   1.019  -      s 
   744.02   186.01        30.        41. 1.427E+03   28.75   0.748  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    182.93    45.85        46.         8.     0.004    40.62   0.783s
 TH-227    200.64    50.27        45.        -6.    -0.003   155.95   0.787s
 AM-241    238.57    59.75        98.         1.     0.001   200.17   0.797s
 BA-133    325.99    81.58        84.       -15.    -0.008    89.44   0.819s
 Np-237    346.26    86.65        62.        34.     0.019    46.13   0.610s
 EU-155    345.48    86.45        79.        20.     0.011    67.49   0.825s
 Cd-109    353.19    88.38       106.       -11.    -0.006   137.82   0.826s
 Nd-147    363.53    90.96       126.       -22.    -0.012    76.58   0.829s
 TH-234    370.22    92.63        92.        23.     0.013    31.22   0.831s
 AC-228    370.09    92.60        71.        40.     0.022    34.00   0.832s
 Gd-153    394.69    98.75        54.         9.     0.005   121.11   0.836s
 Np-239    401.03   100.33        59.        -7.    -0.004   162.34   0.838s
 EU-155    421.83   105.53        48.         8.     0.004   129.54   0.844s
 Np-239    415.76   104.01        41.       -14.    -0.008    72.12   0.845s
 EU-152    484.39   121.15        30.        -1.    -0.001   551.26   0.861s
 EU-154    492.90   123.28        24.         3.     0.002   212.80   0.862s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234    525.16   131.34        47.        -6.    -0.003   160.08   0.871s
 HF-181    532.18   133.09        32.         4.     0.002   201.04   0.872s
 CE-144    531.88   133.02        27.         4.     0.002   170.14   0.873s
 CO-57     546.06   136.56        35.         6.     0.003   156.48   0.876s
 Tc-99m    561.30   140.37        44.         8.     0.004   128.28   0.880s
 CE-141    580.57   145.18        44.        -7.    -0.004   132.85   0.885s
 Ba-140    646.63   161.68        22.         7.     0.004    98.73   0.902s
 U-235     655.47   163.89        30.        10.     0.005    86.06   0.903s
 TH-229    774.48   193.62        34.        -3.    -0.002   252.44   0.933s
 U-235     822.88   205.71        37.        -5.    -0.003   172.03   0.945s
 TH-229    843.90   210.97        43.        -3.    -0.002   271.53   0.950s
 TH-227    948.46   237.09       114.       -21.    -0.012    75.20   0.975s
 PB-212    954.67   238.64        67.       117.     0.065    16.69   1.100 
 RA-224    963.37   240.81       130.       -23.    -0.013    74.67   0.980s
 PB-214    969.07   242.24        21.        14.     0.008    48.58   0.423s
 EU-152    973.77   243.41        49.       -13.    -0.007    81.96   0.984s
 TH-227   1019.92   254.94        18.         3.     0.002   188.84   0.995 
 Cd-113m  1054.88   263.68        22.         3.     0.002   241.96   1.002s
 TL-208   1107.86   276.91        26.         2.     0.001   340.76   1.016 
 Hg-203   1113.40   278.30        31.        -1.    -0.001   691.87   1.017s
 I-131    1134.99   283.69        21.         2.     0.001   357.10   1.022s
 PB-214   1181.94   295.42        16.        49.     0.027    18.51   0.532s
 PB-212   1200.32   300.02        20.         8.     0.004    86.47   1.038 
 PA-231   1200.26   300.00        18.         8.     0.005    80.60   1.038s
 PA-233   1200.26   300.00        18.         8.     0.005    80.59   1.038s
 PA-231   1208.45   302.05        26.        -2.    -0.001   380.30   1.040s
 BA-133   1209.27   302.25        25.        -1.    -0.001   550.82   1.040s
 Ba-140   1220.28   305.00        28.        -3.    -0.002   262.89   1.042s
 BI-210M  1220.28   305.00        28.        -3.    -0.002   262.90   1.042s
 PA-233   1247.16   311.72        33.        -4.    -0.002   218.95   1.049s
 Ir-192   1272.08   317.95        16.         7.     0.004    86.54   1.053s
 CR-51    1279.74   319.86        26.        -4.    -0.002   185.05   1.057s
 AC-228   1353.60   338.32        28.        14.     0.008    60.81   1.074s
 EU-152   1370.24   342.47        24.        -8.    -0.005    92.14   1.080s
 PB-214   1407.58   351.81        18.        91.     0.051    12.26   1.095 
 BA-133   1425.41   356.26        25.        -3.    -0.001   272.51   1.091s
 I-131    1456.52   364.03        18.         5.     0.003   134.95   1.099s
 SN-113   1563.39   390.74        15.         6.     0.003    95.44   1.125s
 AG-108M  1737.16   434.16        12.        -1.    -0.001   367.42   1.164s
 SB-125   1858.65   464.53        15.        -2.    -0.001   335.28   1.191s
 BE-7     1912.64   478.02        12.         4.     0.002   145.60   1.204s
 HF-181   1928.31   481.93        12.         1.     0.000   582.31   1.208s
 La-140   1954.64   488.51         9.         2.     0.001   185.95   1.212s
 RU-103   1990.91   497.58        18.        -3.    -0.002   203.81   1.221s
 RH-106   2042.67   510.52        19.        32.     0.018    26.04   1.235s
 Nd-147   2121.66   530.26        17.        -3.    -0.002   184.09   1.252s
 Ba-140   2139.19   534.64        13.        -2.    -0.001   268.98   1.258s
 CS-134   2256.14   563.87         9.        10.     0.006    51.85   1.280s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2282.27   570.40        15.        -5.    -0.003   126.30   1.286s
 PA-234   2282.03   570.34        14.        -4.    -0.002   139.40   1.286s
 BI-207   2282.04   570.34        14.        -4.    -0.002   139.34   1.286s
 TL-208   2334.64   583.49         4.        56.     0.031    15.75   0.419s
 SB-124   2413.77   603.27        21.        -2.    -0.001   321.85   1.315s
 CS-134   2429.33   607.16        30.        -9.    -0.005    97.51   1.317s
 BI-214   2438.25   609.39        12.        56.     0.031    13.89   1.292s
 RU-103   2437.29   609.15        13.        42.     0.023    19.62   1.322s
 AG-108M  2454.61   613.48        22.        -5.    -0.003   131.11   1.325s
 PM-144   2476.67   618.99        15.         1.     0.000   917.95   1.328s
 RH-106   2487.61   621.73        14.         1.     0.001   485.58   1.332s
 SB-125   2546.65   636.49        15.        -2.    -0.001   286.46   1.344s
 I-131    2549.47   637.19        19.        -3.    -0.002   188.09   1.345s
 AG-110M  2632.39   657.92        18.        -3.    -0.001   230.05   1.362s
 NB-94    2812.47   702.93        20.        -4.    -0.002   187.39   1.400s
 EU-154   2899.19   724.61        25.        -6.    -0.003   124.20   1.418s
 ZR-95    2898.65   724.48        20.        -4.    -0.002   163.55   1.418s
 BI-212   2908.97   727.06         6.         9.     0.005    51.00   1.421s
 pm-146   2988.44   746.93        14.        -3.    -0.002   200.95   1.437s
 ZR-95    3030.12   757.35        16.         1.     0.000   912.50   1.445s
 AG-110M  3051.11   762.59        14.         6.     0.003    96.34   1.451s
 NB-95    3064.94   766.05        29.        -6.    -0.003   135.35   1.453s
 PA-234M  3065.86   766.28        31.        -6.    -0.004   129.38   1.453s
 CS-134   3187.82   796.77        16.        -3.    -0.002   215.89   1.477s
 CS-134   3208.13   801.85        11.        -2.    -0.001   302.41   1.482s
 CO-58    3246.72   811.50        10.        -1.    -0.001   382.01   1.489s
 La-140   3273.71   818.25        10.         1.     0.001   420.33   1.493s
 MN-54    3340.25   834.88        18.        -2.    -0.001   256.05   1.508s
 Co-56    3392.21   847.88        15.         1.     0.000   733.22   1.518s
 TL-208   3441.92   860.30        12.         2.     0.001   211.19   1.529s
 NB-94    3484.98   871.07        23.        -5.    -0.003   136.92   1.537s
 EU-154   3497.54   874.21        12.         7.     0.004    84.72   1.539s
 PA-234   3522.78   880.52         8.         2.     0.001   245.85   1.544s
 PA-234   3532.66   882.99         8.         1.     0.000   501.78   1.547s
 AG-110M  3539.47   884.70        10.        -2.    -0.001   279.10   1.548s
 y-88     3590.59   897.48         9.        -1.    -0.001   333.01   1.558s
 AC-228   3643.69   910.76        11.        15.     0.008    40.86   1.568s
 EU-152   3857.95   964.33        10.         7.     0.004    76.77   1.609s
 AC-228   3878.51   969.48        16.         7.     0.004    95.74   1.612s
 Co-56    4153.86  1038.34        13.        -3.    -0.002   190.83   1.664s
 BI-207   4256.14  1063.92        13.        -4.    -0.002   140.39   1.683s
 Ga-68    4311.66  1077.80         8.         3.     0.002   131.83   1.692s
 FE-59    4397.46  1099.26        11.         4.     0.002   139.27   1.708s
 ZN-65    4470.36  1117.50        31.        -6.    -0.004   130.89   1.720s
 BI-214   4481.84  1120.37        11.        13.     0.007    44.24   1.723s
 Sc-46    4481.87  1120.37        11.        13.     0.007    44.34   1.723s
 CO-60    4695.09  1173.71        13.         2.     0.001   226.77   1.760s
 Ta-182   4743.85  1185.90         4.         0.     0.000   774.99   1.771s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4886.34  1221.55        12.         5.     0.003   109.89   1.793s
 CO-60    5331.94  1333.02         5.         4.     0.002    87.71   1.866s
 AG-110M  5537.38  1384.42         1.         4.     0.002    62.84   1.899s
 K-40     5841.60  1460.54         4.       144.     0.080     8.22   0.844s
 BI-214   7054.55  1764.11         7.         4.     0.002    63.61   2.114s
 Co-56    7083.40  1771.33         7.        -2.    -0.001   179.03   2.118s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.4765E+00                                      5.31E+01             
                           477.60 1.476E+00 ?(  7.708E+00 1.46E+02 1.05E+01 G  
 
K-40     N   1.4734E+02                                      4.66E+11             
                          1460.83 1.473E+02  (P 1.177E+01 8.22E+00 1.07E+01 G  
 
Sc-46    F   5.8913E-01                                      8.38E+01             
                           889.28 1.020E-02 %(  1.051E+00 2.56E+03 1.00E+02 G  
                          1120.55 1.168E+00 ?(  1.581E+00 4.43E+01 1.00E+02 G  
 
CR-51    F  -1.2408E+00                                      2.77E+01             
                           320.08-1.241E+00 ?(  8.120E+00 1.85E+02 9.94E+00 G  
 
MN-54    C  -1.6487E-01                                      3.12E+02             
                           834.85-1.649E-01 ?(  1.531E+00 2.56E+02 1.00E+02 G  
 
FE-59    F   5.4521E-01                                      4.45E+01             
                          1099.25 5.452E-01 &(  2.727E+00 1.39E+02 5.65E+01 G  
                          1291.60 3.410E-02 %   3.305E+00 2.41E+03 4.32E+01 G  
 
Co-56    C   5.1233E-02                                      7.73E+01             
                           846.77 5.123E-02 ?(  1.409E+00 7.33E+02 9.99E+01 G  
                          1238.28 0.000E+00 -   2.764E+00 1.00E+03 6.61E+01 G  
                          1037.84-1.624E+00 +   1.127E+01 1.91E+02 1.41E+01 G  
                          1771.35-1.922E+00 +   1.280E+01 1.79E+02 1.55E+01  A 
 
CO-57    C   9.2943E-02                                      2.72E+02             
                           122.06 0.000E+00 ?(  5.952E-01 1.00E+03 8.56E+01 G  
                           136.47 8.379E-01 &(  4.567E+00 1.56E+02 1.07E+01 G  

Page 682 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -8.0828E-02                                      7.09E+01             
                           810.78-8.083E-02 ?(  1.169E+00 3.82E+02 9.95E+01 G  
 
CO-60    F   3.2052E-01                                      1.93E+03             
                          1332.50 4.304E-01 ?(  1.310E+00 8.77E+01 1.00E+02 G  
                          1173.24 2.106E-01 ?(  1.752E+00 2.27E+02 9.99E+01 G  
 
ZN-65    F  -1.0803E+00                                      2.44E+02             
                          1115.55-1.080E+00 ?(  4.903E+00 1.31E+02 5.06E+01 G  
 
NB-94    I  -2.1297E-01                                      7.41E+06             
                           702.63-2.130E-01 ?(  1.424E+00 1.87E+02 9.79E+01 G  
                           871.10-3.655E-01 +   1.753E+00 1.37E+02 9.99E+01 G  
 
ZR-95    I   7.1756E-02                                      6.40E+01             
                           756.73 7.176E-02 ?(  2.448E+00 9.12E+02 5.45E+01 G  
                           724.20-5.584E-01 +   3.239E+00 1.64E+02 4.42E+01 G  
 
NB-95    I  -3.7743E-01                                      6.40E+01             
                           765.79-3.774E-01 ?(  1.776E+00 1.35E+02 9.98E+01 G  
 
RU-103   I  -1.4961E-01                                      3.93E+01             
                           497.05-1.496E-01 ?(  1.096E+00 2.04E+02 9.09E+01 G  
                           610.30 3.814E+01 ?   1.766E+01 1.96E+01 5.75E+00 GA 
 
RH-106   I   5.8741E-01                                      3.74E+02             
                           621.92 5.874E-01 ?(  1.067E+01 4.86E+02 9.93E+00 G  
                          1050.36 0.000E+00 -   3.896E+01 1.00E+03 1.56E+00 G  
                           511.86 7.217E+00 ?   5.155E+00 2.60E+01 2.00E+01 GA 
 
AG-108M  C  -5.9947E-02                                      1.53E+05             
                           433.94-5.995E-02 ?(  8.239E-01 3.67E+02 9.05E+01 G  
                           722.94 0.000E+00 +   2.056E+00 1.00E+03 9.08E+01 G  
                           614.28-3.149E-01 +   1.444E+00 1.31E+02 8.98E+01 G  
 
AG-110M  F   5.5952E-01                                      2.50E+02             
                           884.68-1.652E-01 ?(  1.726E+00 2.79E+02 7.27E+01 G  
                           657.76-1.578E-01 +   1.312E+00 2.30E+02 9.46E+01 G  
                           937.49 0.000E+00 +   1.608E+00 1.00E+03 3.44E+01 G  
                          1384.30 1.669E+00 ?(  3.205E+00 6.28E+01 2.43E+01 G  
                           763.94 1.714E+00 ?(  5.701E+00 9.63E+01 2.23E+01 G  
 
SN-113   F   3.5189E-01                                      1.15E+02             
                           391.69 3.519E-01 ?(  1.157E+00 9.54E+01 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F  -1.0892E-01                                      6.02E+01             
                           602.73-1.089E-01 &(  1.271E+00 3.22E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 +   1.694E+01 1.00E+03 1.08E+01 G  
 
SB-125   I  -7.0902E-02                                      1.01E+03             
                           427.88-7.090E-02 %(  3.186E+00 1.22E+03 2.96E+01 G  
                           600.50 1.912E-02 %   5.807E+00 7.98E+03 1.79E+01 G  
                           635.89-9.346E-01 +   9.840E+00 2.86E+02 1.13E+01 G  
                           463.37-6.695E-01 +   8.275E+00 3.35E+02 1.05E+01 G  
 
I-131    I   2.4214E-01                                      8.02E+00             
                           364.48 1.980E-01 &(  9.410E-01 1.35E+02 8.17E+01 G  
                           284.30 8.293E-01 *(  1.077E+01 3.57E+02 6.14E+00 G  
                           636.97-2.560E+00 +   1.724E+01 1.88E+02 7.17E+00 G  
 
Gd-153   F   4.6099E-01                                      2.42E+02             
                            97.50 4.610E-01 ?(  1.908E+00 1.21E+02 3.00E+01 G  
                           103.20 4.390E-02 %   2.585E+00 1.66E+03 2.18E+01 G  
 
Ga-68    C   1.0056E+01                                      4.71E-02             
                          1077.40 1.006E+01 ?(  4.789E+01 1.32E+02 3.30E+00 G  
 
Tc-99m   I   1.4315E-01                                      2.51E-01             
                           140.51 1.431E-01  (  6.314E-01 1.28E+02 8.93E+01 G  
 
BA-133   F  -1.4259E-01                                      3.85E+03             
                           356.00-1.426E-01 ?(  1.393E+00 2.73E+02 6.20E+01 G  
                           302.85-2.070E-01 +   4.140E+00 5.51E+02 1.83E+01 G  
                           383.84 3.406E-02 %   1.012E+01 8.06E+03 8.94E+00 GA 
                            80.99-7.431E-01 +   2.231E+00 8.94E+01 3.41E+01 GA 
 
CS-134   I   5.0915E-02                                      7.54E+02             
                           604.71-4.526E-01 ?(  1.505E+00 9.75E+01 9.76E+01 G  
                           795.87-2.073E-01 +   1.622E+00 2.16E+02 8.55E+01 G  
                           569.32-1.502E+00 +   6.685E+00 1.26E+02 1.54E+01 G  
                           801.95-1.190E+00 +   1.349E+01 3.02E+02 8.69E+00 G  
                           563.24 5.937E+00 ?(  9.659E+00 5.19E+01 8.35E+00 G  
 
CS-137   I  -3.7227E-01                                      1.10E+04             
                           661.66-3.723E-01 %(P 1.508E+00 1.00E+03 8.52E+01 G  
 
CE-139   F  -6.0444E-03                                      1.38E+02             
                           165.85-6.044E-03 %(  7.239E-01 3.34E+03 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 10
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   1.1675E-01                                      1.28E+01             
                           537.26-3.810E-01 &(  3.779E+00 2.69E+02 2.44E+01 G  
                           162.66 2.068E+00 ?(  7.010E+00 9.87E+01 6.22E+00 G  
                           304.85-1.986E+00 +   1.863E+01 2.63E+02 4.29E+00 G  
 
La-140   I   1.0688E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  9.063E-01 1.00E+03 9.54E+01 G  
                           487.02 2.268E-01 ?(  1.561E+00 1.86E+02 4.55E+01 G  
                           328.76 0.000E+00 -   4.004E+00 1.00E+03 2.03E+01 G  
                           815.77 3.105E-01 ?(  4.964E+00 4.20E+02 2.33E+01 G  
 
CE-141   I  -2.5183E-01                                      3.25E+01             
                           145.44-2.518E-01 ?(  1.152E+00 1.33E+02 4.82E+01 G  
 
CE-144   I   6.4286E-01                                      2.85E+02             
                           133.54 6.429E-01 &(  3.852E+00 1.70E+02 1.11E+01 G  
 
PM-144   C   1.2799E-02                                      3.63E+02             
                           696.54-6.094E-03 %(  1.199E+00 5.18E+03 9.90E+01 G  
                           618.06 3.167E-02 ?(  1.093E+00 9.18E+02 9.91E+01 G  
                           476.81 0.000E+00 -   1.766E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   6.2434E-01                                      4.94E+03             
                           344.29-1.000E+00 ?(  3.142E+00 9.21E+01 2.65E+01 G  
                          1112.07 0.000E+00 +   4.674E+00 1.00E+03 1.36E+01 G  
                           121.78-7.675E-02 +   1.525E+00 5.51E+02 2.86E+01 G  
                           778.92 0.000E+00 +   7.712E+00 1.00E+03 1.29E+01 G  
                           964.11 3.572E+00 ?(  9.253E+00 7.68E+01 1.46E+01 G  
                           244.69-4.164E+00 &   1.145E+01 8.20E+01 7.58E+00 G  
                          1408.00 0.000E+00 -   1.060E+01 1.00E+03 2.10E+01 GA 
 
EU-154   I   3.7433E+00                                      3.14E+03             
                           873.23 3.743E+00 ?(  1.082E+01 8.47E+01 1.23E+01 G  
                           123.10 1.275E-01 &   9.672E-01 2.13E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   2.032E+00 1.00E+03 3.52E+01 G  
                           723.36-1.782E+00 -   7.696E+00 1.24E+02 2.02E+01 G  
                          1004.77-2.262E-02 %   7.321E+00 8.23E+03 1.80E+01 G  
                           996.33 0.000E+00 -   1.738E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   8.4666E-01                                      1.81E+03             
                           105.31 5.687E-01  (  2.530E+00 1.30E+02 2.12E+01 G  
                            86.54 1.039E+00 *(  2.320E+00 6.75E+01 3.07E+01 G  
 
HF-181   F   8.1920E-02                                      4.24E+01             
                           482.00 4.520E-02 ?(  9.968E-01 5.82E+02 8.05E+01 G  
                           133.02 1.502E-01  (  1.064E+00 2.01E+02 4.33E+01 G  
                           345.83 0.000E+00 -   4.284E+00 1.00E+03 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 11
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30 0.000E+00 -   8.821E+00 1.00E+03 5.85E+00 G  
 
Ta-182   F   6.7195E-01                                      1.14E+02             
                          1121.30 7.546E-02 %(  5.079E+00 1.78E+03 3.49E+01 G  
                          1221.41 1.714E+00 ?(  6.603E+00 1.10E+02 2.70E+01 G  
                          1189.05 2.201E-01 ?(  7.031E+00 7.75E+02 1.62E+01 G  
 
Hg-203   F  -3.8475E-02                                      4.66E+01             
                           279.20-3.847E-02 ?(  9.599E-01 6.92E+02 8.15E+01 G  
 
TL-208   N   3.3275E+00                                      6.98E+02             
                           583.02 3.328E+00 @(  7.284E-01 1.58E+01 8.45E+01 G  
                           277.28 9.263E-01 -   1.136E+01 3.41E+02 6.31E+00 G  
                           860.56 1.348E+00 &   1.045E+01 2.11E+02 1.24E+01 G  
 
pm-146   C  -4.9684E-01                                      2.02E+03             
                           747.16-4.968E-01 ?(  3.631E+00 2.01E+02 3.40E+01 G  
                           735.72 0.000E+00 +   6.660E+00 1.00E+03 2.25E+01 G  
                           453.88 3.735E-03 %   1.351E+00 9.60E+03 6.50E+01 G  
 
y-88     F  -9.9905E-02                                      1.07E+02             
                           898.04-9.991E-02 ?(  1.267E+00 3.33E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   9.809E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      1.2392E+03                                      5.33E+03             
                           263.70 1.239E+03 &(  1.076E+04 2.42E+02 6.00E-03   K
 
Cd-109   F  -4.5883E+00                                      4.53E+02             
                            88.04-4.588E+00 ?(  2.147E+01 1.38E+02 3.79E+00 G  
 
PB-210   N   5.8044E+00                                      8.14E+03             
                            46.54 5.804E+00 *(P 2.498E+01 4.06E+01 4.25E+00 G  
 
PB-212   N   6.4991E+00                                      6.98E+02             
                           238.63 6.499E+00  (P 2.253E+00 1.67E+01 4.33E+01 G  
                           300.03 7.010E+00     2.061E+01 8.65E+01 3.28E+00 GA 
 
PB-214   N   7.7547E+00                                      5.84E+05             
                           351.93 8.041E+00  (P 1.956E+00 1.23E+01 3.76E+01 G  
                           295.09 7.197E+00 @(P 3.192E+00 1.85E+01 1.93E+01 G  
                           242.00 4.480E+00 - P 7.893E+00 4.86E+01 7.43E+00 GA 
 
BI-207   C  -2.0605E-01                                      1.18E+04             
                           569.70-2.061E-01 ?(  1.021E+00 1.39E+02 9.77E+01 G  
                          1063.66-4.392E-01 +   2.199E+00 1.40E+02 7.45E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 12
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   7.3425E+00                                      6.98E+02             
                           727.17 7.343E+00  (  1.157E+01 5.10E+01 7.55E+00 G  
                           785.42 0.000E+00 -   1.056E+02 1.00E+03 1.28E+00 GA 
 
BI-214   N   6.7165E+00                                      5.84E+05             
                           609.31 6.400E+00 @(P 2.102E+00 1.39E+01 4.61E+01 G  
                          1120.29 7.681E+00 ?(P 1.046E+01 4.42E+01 1.51E+01 G  
                          1764.49 3.352E+00 - P 1.243E+01 6.36E+01 1.54E+01 G  
 
BI-210M  T  -1.4997E-02                                      1.10E+09             
                           265.83-1.500E-02 %(  1.358E+00 2.47E+03 5.00E+01 G  
                           304.90-3.044E-01 +   2.854E+00 2.63E+02 2.80E+01 G  
 
RA-224   N  -1.3257E+01                                      6.98E+02             
                           240.99-1.326E+01 ?(  3.289E+01 7.47E+01 4.10E+00 G  
 
AC-228   N   3.5044E+00                                      2.10E+03             
                           911.07 3.812E+00 ?(  4.670E+00 4.09E+01 2.90E+01 G  
                           968.97 2.874E+00 ?(  9.469E+00 9.57E+01 1.75E+01 G  
                           338.32 3.678E+00 ?(  7.331E+00 6.08E+01 1.20E+01 G  
                            93.35 1.117E+01 &   1.183E+01 3.40E+01 5.56E+00 XA 
 
TH-227   N  -4.0542E+00                                      7.95E+03             
                           235.97-4.054E+00 ?(  1.014E+01 7.52E+01 1.23E+01 G  
                            50.14-2.161E+00 +   1.167E+01 1.56E+02 8.00E+00 G  
                           256.24 1.191E+00 &   8.069E+00 1.89E+02 7.00E+00 G  
 
TH-229   N  -1.5274E+00                                      2.68E+06             
                           193.51-1.527E+00 &(  1.364E+01 2.52E+02 4.40E+00 G  
                           210.85-2.507E+00 +   2.395E+01 2.72E+02 2.99E+00 G  
 
TH-234   N   3.6171E+00                                      1.63E+12             
                            63.29-5.858E-01 &(P 2.549E+01 7.63E+01 3.81E+00 G  
                            92.59 6.485E+00 *(P 1.334E+01 3.12E+01 5.58E+00 G  
 
PA-231   N   3.4440E+00                                      1.20E+07             
                           302.65-1.972E+00 &(  2.701E+01 3.80E+02 2.88E+00 G  
                           300.07 9.785E+00  (  2.665E+01 8.06E+01 2.46E+00 G  
 
PA-233   C   2.9966E-01                                      7.82E+08             
                           312.01-3.176E-01 ?(  2.453E+00 2.19E+02 3.60E+01 G  
                           300.18 3.884E+00  (  1.058E+01 8.06E+01 6.20E+00 G  
 
PA-234   N  -1.4495E-01                                      1.63E+12             
                           131.29-5.501E-01 ?(  3.048E+00 1.60E+02 1.80E+01 G  
                           946.02 0.000E+00 +   1.267E+01 1.00E+03 1.34E+01 G  
                           569.47-2.454E+00 +   1.217E+01 1.39E+02 8.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 13
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           883.24 6.146E-01 ?(  1.193E+01 5.02E+02 9.60E+00 G  
                           880.53 2.045E+00 ?   1.896E+01 2.46E+02 6.00E+00 GA 
 
U-235    N   1.0870E+00                                      2.57E+11             
                           143.79 0.000E+00 ?(  5.638E+00 1.00E+03 1.10E+01 G  
                           205.33-2.197E+00 +   1.319E+01 1.72E+02 5.01E+00 G  
                           163.38 3.432E+00 ?(  9.988E+00 8.61E+01 5.08E+00 G  
 
AM-241   T   9.0995E-02                                      1.58E+05             
                            59.54 9.100E-02 ?(P 2.977E+00 2.00E+02 3.59E+01 G  
 
Np-237   F   4.2594E+00                                      2.14E+06             
                            86.49 4.259E+00 *(  4.883E+00 4.61E+01 1.31E+01 G  
 
Ir-192   F   2.5384E-01                                      7.40E+01             
                           316.49 2.538E-01 ?(  7.486E-01 8.65E+01 8.70E+01 G  
                           468.06 8.261E-03 %   1.361E+00 4.21E+03 5.18E+01 G  
                           308.44 0.000E+00 -   2.745E+00 1.00E+03 3.18E+01 G  
                           295.95 0.000E+00 -   2.084E+00 1.00E+03 3.02E+01 G  
 
Np-239   T  -9.1643E-01                                      2.36E+00             
                           103.70 3.476E-02 %   1.938E+00 1.55E+03 2.40E+01 X  
                           106.13-9.164E-01 ?(  2.201E+00 7.21E+01 2.27E+01 G  
                            99.50-7.118E-01 +   3.981E+00 1.62E+02 1.50E+01 X  
 
Nd-147      -1.1942E+00                                      1.11E+01             
                           531.00-1.194E+00 ?(  7.887E+00 1.84E+02 1.30E+01 G  
                            91.10-1.210E+00 +   3.081E+00 7.66E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 14
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      45.85        46.         8.     0.004    40.62   5.804E+00  P
 TH-227      50.27        45.        -6.    -0.003   155.95  -2.161E+00   
 AM-241      59.75        98.         1.     0.001   200.17   9.100E-02  P
 BA-133      81.58        84.       -15.    -0.008    89.44  -7.431E-01   
 EU-155      86.45        79.        20.     0.011    67.49   1.039E+00   
 Cd-109      88.38       106.       -11.    -0.006   137.82  -4.588E+00   
 Nd-147      90.96       126.       -22.    -0.012    76.58  -1.210E+00   
 TH-234      92.63        92.        23.     0.013    31.22   6.485E+00  P
 Gd-153      98.75        54.         9.     0.005   121.11   4.610E-01   
 Np-239     100.33        59.        -7.    -0.004   162.34  -7.118E-01   
 EU-155     105.53        48.         8.     0.004   129.54   5.687E-01   
 Np-239     104.01        41.       -14.    -0.008    72.12  -9.164E-01   
 EU-152     121.15        30.        -1.    -0.001   551.26  -7.675E-02   
 EU-154     123.28        24.         3.     0.002   212.80   1.275E-01   
 PA-234     131.34        47.        -6.    -0.003   160.08  -5.501E-01   
 HF-181     133.09        32.         4.     0.002   201.04   1.502E-01   
 CE-144     133.02        27.         4.     0.002   170.14   6.429E-01   
 CO-57      136.56        35.         6.     0.003   156.48   8.379E-01   
 Tc-99m     140.37        44.         8.     0.004   128.28   1.431E-01   
 CE-141     145.18        44.        -7.    -0.004   132.85  -2.518E-01   
 Ba-140     161.68        22.         7.     0.004    98.73   2.068E+00   
 U-235      163.89        30.        10.     0.005    86.06   3.432E+00   
 TH-229     193.62        34.        -3.    -0.002   252.44  -1.527E+00   
 U-235      205.71        37.        -5.    -0.003   172.03  -2.197E+00   
 TH-229     210.97        43.        -3.    -0.002   271.53  -2.507E+00   
 TH-227     237.09       114.       -21.    -0.012    75.20  -4.054E+00   
 RA-224     240.81       130.       -23.    -0.013    74.67  -1.326E+01   
 EU-152     243.41        49.       -13.    -0.007    81.96  -4.164E+00   
 TH-227     254.94        18.         3.     0.002   188.84   1.191E+00   
 Cd-113m    263.68        22.         3.     0.002   241.96   1.239E+03   
 Hg-203     278.30        31.        -1.    -0.001   691.87  -3.847E-02   
 I-131      283.69        21.         2.     0.001   357.10   8.293E-01   
 PA-231     300.00        18.         8.     0.005    80.60   9.785E+00   
 PA-233     300.00        18.         8.     0.005    80.59   3.884E+00   
 PA-231     302.05        26.        -2.    -0.001   380.30  -1.972E+00   
 BA-133     302.25        25.        -1.    -0.001   550.82  -2.070E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 15
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     305.00        28.        -3.    -0.002   262.89  -1.986E+00   
 BI-210M    305.00        28.        -3.    -0.002   262.90  -3.044E-01   
 PA-233     311.72        33.        -4.    -0.002   218.95  -3.176E-01   
 Ir-192     317.95        16.         7.     0.004    86.54   2.538E-01   
 CR-51      319.86        26.        -4.    -0.002   185.05  -1.241E+00   
 EU-152     342.47        24.        -8.    -0.005    92.14  -1.000E+00   
 BA-133     356.26        25.        -3.    -0.001   272.51  -1.426E-01   
 I-131      364.03        18.         5.     0.003   134.95   1.980E-01   
 SN-113     390.74        15.         6.     0.003    95.44   3.519E-01   
 AG-108M    434.16        12.        -1.    -0.001   367.42  -5.995E-02   
 SB-125     464.53        15.        -2.    -0.001   335.28  -6.695E-01   
 BE-7       478.02        12.         4.     0.002   145.60   1.476E+00   
 HF-181     481.93        12.         1.     0.000   582.31   4.520E-02   
 La-140     488.51         9.         2.     0.001   185.95   2.268E-01   
 RU-103     497.58        18.        -3.    -0.002   203.81  -1.496E-01   
 RH-106     510.52        19.        32.     0.018    26.04   7.217E+00   
 Nd-147     530.26        17.        -3.    -0.002   184.09  -1.194E+00   
 Ba-140     534.64        13.        -2.    -0.001   268.98  -3.810E-01   
 CS-134     563.87         9.        10.     0.006    51.85   5.937E+00   
 CS-134     570.40        15.        -5.    -0.003   126.30  -1.502E+00   
 PA-234     570.34        14.        -4.    -0.002   139.40  -2.454E+00   
 BI-207     570.34        14.        -4.    -0.002   139.34  -2.061E-01   
 SB-124     603.27        21.        -2.    -0.001   321.85  -1.089E-01   
 CS-134     607.16        30.        -9.    -0.005    97.51  -4.526E-01   
 RU-103     609.15        13.        42.     0.023    19.62   3.814E+01   
 AG-108M    613.48        22.        -5.    -0.003   131.11  -3.149E-01   
 PM-144     618.99        15.         1.     0.000   917.95   3.167E-02   
 RH-106     621.73        14.         1.     0.001   485.58   5.874E-01   
 SB-125     636.49        15.        -2.    -0.001   286.46  -9.346E-01   
 I-131      637.19        19.        -3.    -0.002   188.09  -2.560E+00   
 AG-110M    657.92        18.        -3.    -0.001   230.05  -1.578E-01   
 NB-94      702.93        20.        -4.    -0.002   187.39  -2.130E-01   
 EU-154     724.61        25.        -6.    -0.003   124.20  -1.782E+00   
 ZR-95      724.48        20.        -4.    -0.002   163.55  -5.584E-01   
 BI-212     727.06         6.         9.     0.005    51.00   7.343E+00   
 pm-146     746.93        14.        -3.    -0.002   200.95  -4.968E-01   
 ZR-95      757.35        16.         1.     0.000   912.50   7.176E-02   
 AG-110M    762.59        14.         6.     0.003    96.34   1.714E+00   
 NB-95      766.05        29.        -6.    -0.003   135.35  -3.774E-01   
 PA-234M    766.28        31.        -6.    -0.004   129.38  -1.373E+02   
 CS-134     796.77        16.        -3.    -0.002   215.89  -2.073E-01   
 CS-134     801.85        11.        -2.    -0.001   302.41  -1.190E+00   
 CO-58      811.50        10.        -1.    -0.001   382.01  -8.083E-02   
 La-140     818.25        10.         1.     0.001   420.33   3.105E-01   
 MN-54      834.88        18.        -2.    -0.001   256.05  -1.649E-01   
 Co-56      847.88        15.         1.     0.000   733.22   5.123E-02   
 NB-94      871.07        23.        -5.    -0.003   136.92  -3.655E-01   
 EU-154     874.21        12.         7.     0.004    84.72   3.743E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 16
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     880.52         8.         2.     0.001   245.85   2.045E+00   
 PA-234     882.99         8.         1.     0.000   501.78   6.146E-01   
 AG-110M    884.70        10.        -2.    -0.001   279.10  -1.652E-01   
 y-88       897.48         9.        -1.    -0.001   333.01  -9.991E-02   
 EU-152     964.33        10.         7.     0.004    76.77   3.572E+00   
 Co-56     1038.34        13.        -3.    -0.002   190.83  -1.624E+00   
 BI-207    1063.92        13.        -4.    -0.002   140.39  -4.392E-01   
 Ga-68     1077.80         8.         3.     0.002   131.83   1.006E+01   
 FE-59     1099.26        11.         4.     0.002   139.27   5.452E-01   
 ZN-65     1117.50        31.        -6.    -0.004   130.89  -1.080E+00   
 Sc-46     1120.37        11.        13.     0.007    44.34   1.168E+00   
 CO-60     1173.71        13.         2.     0.001   226.77   2.106E-01   
 Ta-182    1185.90         4.         0.     0.000   774.99   2.201E-01   
 Ta-182    1221.55        12.         5.     0.003   109.89   1.714E+00   
 CO-60     1333.02         5.         4.     0.002    87.71   4.304E-01   
 AG-110M   1384.42         1.         4.     0.002    62.84   1.669E+00   
 Co-56     1771.33         7.        -2.    -0.001   179.03  -1.922E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.4765E+00    1.4765E+00    1.456E+02%                7.71E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.16E-01
 K-40         1.4734E+02    1.4734E+02    8.424E+00%                1.18E+01
 Sc-46  #A    5.8913E-01    5.8913E-01    4.434E+01%                1.05E+00
 CR-51  #A   -1.2407E+00   -1.2408E+00    1.851E+02%                8.12E+00
 MN-54  #A   -1.6487E-01   -1.6487E-01    2.561E+02%                1.53E+00
 FE-59  #A    5.4521E-01    5.4521E-01    1.393E+02%                2.73E+00
 Co-56  #A    5.1233E-02    5.1233E-02    7.332E+02%                1.41E+00
 CO-57  #A    9.2943E-02    9.2943E-02    1.565E+02%                5.95E-01
 CO-58  #A   -8.0827E-02   -8.0828E-02    3.820E+02%                1.17E+00
 CO-60  #A    3.2052E-01    3.2052E-01    8.771E+01%                1.31E+00
 ZN-65  #A   -1.0803E+00   -1.0803E+00    1.309E+02%                4.90E+00
 NB-94  #A   -2.1297E-01   -2.1297E-01    1.874E+02%                1.42E+00
 ZR-95  #A    7.1755E-02    7.1756E-02    9.125E+02%                2.45E+00
 NB-95  #A   -3.7743E-01   -3.7743E-01    1.353E+02%                1.78E+00
 RU-103 #A   -1.4960E-01   -1.4961E-01    2.038E+02%                1.10E+00
 RH-106 #A    5.8741E-01    5.8741E-01    4.856E+02%                1.07E+01
 AG-108M#A   -5.9947E-02   -5.9947E-02    3.674E+02%                8.24E-01
 AG-110M#A    5.5952E-01    5.5952E-01    6.284E+01%                1.73E+00
 SN-113 #A    3.5188E-01    3.5189E-01    9.544E+01%                1.16E+00
 SB-124 #A   -1.0892E-01   -1.0892E-01    3.219E+02%                1.27E+00
 SB-125 #A   -7.0902E-02   -7.0902E-02    1.219E+03%                3.19E+00
 I-131  #A    2.4212E-01    2.4214E-01    1.349E+02%                9.41E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 17
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 
 Gd-153 #A    4.6099E-01    4.6099E-01    1.211E+02%                1.91E+00
 Ga-68  #A    9.9491E+00    1.0056E+01    1.318E+02%                4.79E+01
 Tc-99m #A    1.4286E-01    1.4315E-01    1.283E+02%                6.31E-01
 BA-133 #A   -1.4259E-01   -1.4259E-01    2.725E+02%                1.39E+00
 CS-134 #A    5.0915E-02    5.0915E-02    5.185E+01%                1.51E+00
 CS-137 #A   -3.7227E-01   -3.7227E-01    2.000E+03%                1.51E+00
 CE-139 #A   -6.0444E-03   -6.0444E-03    3.338E+03%                7.24E-01
 Ba-140 #A    1.1674E-01    1.1675E-01    9.873E+01%                3.78E+00
 La-140 #A    1.0687E-01    1.0688E-01    1.860E+02%                9.06E-01
 CE-141 #A   -2.5183E-01   -2.5183E-01    1.329E+02%                1.15E+00
 CE-144 #A    6.4286E-01    6.4286E-01    1.701E+02%                3.85E+00
 PM-144 #A    1.2799E-02    1.2799E-02    9.180E+02%                1.20E+00
 EU-152 #A    6.2434E-01    6.2434E-01    5.997E+01%                3.14E+00
 EU-154 #A    3.7433E+00    3.7433E+00    8.472E+01%                1.08E+01
 EU-155 #A    8.4666E-01    8.4666E-01    6.749E+01%                2.53E+00
 HF-181 #A    8.1919E-02    8.1920E-02    2.010E+02%                9.97E-01
 Ta-182 #A    6.7195E-01    6.7195E-01    1.099E+02%                5.08E+00
 Hg-203 #A   -3.8474E-02   -3.8475E-02    6.919E+02%                9.60E-01
 TL-208       3.3275E+00    3.3275E+00    1.575E+01%                7.28E-01
 pm-146 #A   -4.9684E-01   -4.9684E-01    2.009E+02%                3.63E+00
 y-88   #A   -9.9905E-02   -9.9905E-02    3.330E+02%                1.27E+00
 Cd-113m#A    1.2392E+03    1.2392E+03    2.420E+02%                1.08E+04
 Cd-109 #A   -4.5883E+00   -4.5883E+00    1.378E+02%                2.15E+01
 PB-210 #A    5.8044E+00    5.8044E+00    1.157E+02%                2.50E+01
 PB-212       6.4991E+00    6.4991E+00    1.729E+01%                2.25E+00
 PB-214       7.7547E+00    7.7547E+00    1.230E+01%                1.96E+00
 BI-207 #A   -2.0605E-01   -2.0605E-01    1.393E+02%                1.02E+00
 BI-212 #A    7.3425E+00    7.3425E+00    5.100E+01%                1.16E+01
 BI-214 #     6.7165E+00    6.7165E+00    1.587E+01%                2.10E+00
 BI-210M#A   -1.4997E-02   -1.4997E-02    2.468E+03%                1.36E+00
 RA-224 #A   -1.3257E+01   -1.3257E+01    7.467E+01%                3.29E+01
 AC-228 #A    3.5044E+00    3.5044E+00    4.019E+01%                4.67E+00
 TH-227 #A   -4.0542E+00   -4.0542E+00    7.520E+01%                1.01E+01
 TH-229 #A   -1.5274E+00   -1.5274E+00    2.524E+02%                1.36E+01
 TH-234 #A    3.6171E+00    3.6171E+00    5.924E+01%                2.55E+01
 PA-231 #A    3.4440E+00    3.4440E+00    8.060E+01%                2.70E+01
 PA-233 #A    2.9966E-01    2.9966E-01    8.059E+01%                2.45E+00
 PA-234 #A   -1.4495E-01   -1.4495E-01    1.601E+02%                3.05E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                6.97E+01
 U-235  #A    1.0870E+00    1.0870E+00    8.606E+01%                5.64E+00
 AM-241 #A    9.0995E-02    9.0995E-02    9.281E+02%                2.98E+00
 Np-237 #A    4.2594E+00    4.2594E+00    4.613E+01%                4.88E+00
 Ir-192 #A    2.5384E-01    2.5384E-01    8.654E+01%                7.49E-01
 Cs-136 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.40E+00
 Np-239 #A   -9.1623E-01   -9.1643E-01    7.212E+01%                2.20E+00
 Nd-147 #A   -1.1942E+00   -1.1942E+00    1.841E+02%                7.89E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:37 AMPage 18
 TestAmerica                     Spectrum name: 5_Gamma_20140376.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.794E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.7940630E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20140354 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-21-H DU 
             Detector: Ge 7 SN/154        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-21-H DU
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:48        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:48:28     Real Time: 1826   sec
        Analysis Time: 2/10/2014 12:19        Dead Time: 1.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.712E-01          225.5     1.062E+00    1.063E+00    4.021E+00
NA-22     -1.770E-01          208.5     3.690E-01    3.691E-01    1.344E+00
K-40       1.482E+02            7.0     1.040E+01    1.287E+01    9.374E+00
Sc-46      1.455E-01          108.7     1.581E-01    1.583E-01    9.116E-01
CR-51      5.815E-01          249.2     1.449E+00    1.449E+00    5.181E+00
MN-54      0.000E+00         1000.0     6.476E-02    6.476E-02    3.375E-01
FE-59      3.368E-02         1522.0     5.126E-01    5.126E-01    1.959E+00
Co-56      1.040E-01          150.7     1.567E-01    1.568E-01    1.068E+00
CO-57     -5.930E-03         1756.0     1.041E-01    1.041E-01    3.734E-01
CO-58     -9.926E-02          243.8     2.420E-01    2.420E-01    8.879E-01
CO-60     -1.320E-01          287.1     3.789E-01    3.790E-01    1.397E+00
ZN-65     -1.031E-01          624.3     6.433E-01    6.434E-01    2.407E+00
NB-94      1.187E-03        16930.0     2.010E-01    2.010E-01    7.706E-01
ZR-95     -4.248E-02         1076.0     4.570E-01    4.570E-01    1.703E+00
NB-95      0.000E+00         1000.0     1.802E-01    1.802E-01    9.033E-01
RU-103    -2.570E-02          872.8     2.243E-01    2.243E-01    8.194E-01
RH-106     1.744E+00           90.5     1.579E+00    1.581E+00    9.506E+00
AG-108M    1.132E-02          393.3     4.451E-02    4.452E-02    5.074E-01
AG-110M    2.232E-01           98.2     2.191E-01    2.194E-01    1.390E+00
SN-113    -4.038E-02          558.6     2.256E-01    2.256E-01    8.321E-01
SB-124     1.375E-01          134.9     1.855E-01    1.856E-01    6.615E-01
SB-125    -3.885E-02         1495.0     5.806E-01    5.806E-01    2.136E+00
I-131      2.033E-01          129.0     2.623E-01    2.625E-01    6.456E-01
Gd-153     9.097E-02          414.4     3.770E-01    3.770E-01    1.319E+00
Ga-68     -2.171E-01         5142.0     1.116E+01    1.116E+01    4.224E+01
Tc-99m    -3.012E-02          432.4     1.303E-01    1.303E-01    4.572E-01
BA-133    -1.230E-01          212.2     2.610E-01    2.611E-01    9.273E-01
CS-134     0.000E+00          577.4     3.522E-02    3.522E-02    2.113E+00
CS-137     1.556E-01          155.8     2.423E-01    2.424E-01    8.692E-01
CE-139     1.913E-02          786.1     1.504E-01    1.504E-01    5.312E-01
Ba-140     2.847E-02          723.9     2.061E-01    2.061E-01    2.891E+00
La-140     0.000E+00          707.1     1.223E-01    1.223E-01    6.371E-01
CE-141     7.749E-02          341.7     2.648E-01    2.648E-01    9.214E-01
CE-144    -1.594E-01          553.6     8.821E-01    8.821E-01    3.128E+00
PM-144    -6.763E-03         2684.0     1.815E-01    1.815E-01    7.024E-01
EU-152     1.466E-01          416.0     6.096E-01    6.097E-01    2.087E+00
EU-154     5.456E-01          234.4     1.279E+00    1.279E+00    8.621E+00
EU-155     1.493E-01          338.6     5.054E-01    5.054E-01    1.768E+00
HF-181    -1.352E-02          528.0     7.137E-02    7.137E-02    8.225E-01
Ta-182     8.485E-01          119.9     1.017E+00    1.018E+00    4.128E+00
Hg-203     2.548E-01           46.7     1.189E-01    1.197E-01    3.645E-01
TL-208     2.955E+00           13.0     3.840E-01    4.135E-01    4.740E-01
pm-146    -1.609E-02          171.5     2.760E-02    2.761E-02    1.939E+00
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y-88       1.955E-01          143.0     2.795E-01    2.797E-01    1.000E+00
Cd-113m    0.000E+00         1000.0     1.312E+03    1.312E+03    9.761E+03
Cd-109     7.013E+00           59.5     4.171E+00    4.189E+00    1.370E+01
PB-210    -1.607E+00          502.5     8.076E+00    8.077E+00    2.064E+01
PB-212     5.229E+00           13.5     7.062E-01    7.830E-01    1.447E+00
PB-214     6.547E+00           10.6     6.967E-01    7.753E-01    8.752E-01
BI-207     1.018E-01          192.1     1.955E-01    1.956E-01    7.055E-01
BI-212     5.073E+00           70.5     3.578E+00    3.588E+00    1.192E+01
BI-214     6.273E+00           11.0     6.902E-01    7.633E-01    8.837E-01
BI-210M   -1.748E-02         1671.0     2.920E-01    2.920E-01    1.050E+00
RA-224    -9.342E+00           78.9     7.369E+00    7.393E+00    2.450E+01
AC-228     4.535E+00           20.8     9.447E-01    9.726E-01    2.784E+00
TH-227     1.787E-01          296.1     5.292E-01    5.293E-01    5.296E+00
TH-229     3.551E-01          874.1     3.104E+00    3.104E+00    1.097E+01
TH-234     3.787E+00           73.6     2.786E+00    2.793E+00    1.869E+01
PA-231     4.934E+00           62.7     3.095E+00    3.107E+00    1.680E+01
PA-233     3.402E-01           62.7     2.134E-01    2.142E-01    1.569E+00
PA-234     3.855E-01           98.0     3.777E-01    3.782E-01    2.289E+00
PA-234M   -1.582E+01        11090.0     1.755E+03    1.755E+03    1.421E+02
U-235      1.489E+00           67.6     1.006E+00    1.009E+00    3.488E+00
AM-241    -1.307E-01          434.6     5.681E-01    5.682E-01    1.969E+00
Np-237    -1.003E-01         1476.0     1.480E+00    1.480E+00    5.086E+00
Ir-192     9.910E-01           14.5     1.433E-01    1.549E-01    7.409E-01
Cs-136     6.883E-02          307.4     2.116E-01    2.116E-01    7.945E-01
Np-239    -1.350E-01          376.2     5.078E-01    5.079E-01    1.772E+00
Nd-147    -3.653E-01          348.6     1.274E+00    1.274E+00    4.723E+00
-----------------------------------------------------------------------------
Total      2.046E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-21-H DU                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140354.An1

 Acquisition information
        Start time:                 2/10/2014 11:48:28 AM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.44 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  2
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:48:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0876

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.55       -3.  83.91   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    63.24       52.  28.91   0.53  4.001E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  1.202E+01 TH234 
    74.86       92.  16.60   0.87  4.769E-02
    77.18      128.  13.00   0.87  4.891E-02
    80.21       14.  83.69   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    87.15       25.  59.47   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    92.87       19.  34.99   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    93.12       79.  23.00   0.41  5.470E-02    93.35   5.561  1.440E+01 AC228 
    97.44        3. 414.39   0.89  5.550E-02    97.50  30.000    PBC<MDA Gd153 
   102.90        5. 202.43   0.90  5.626E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.963E-01 Np239 
   105.26        3. 338.57   0.90  5.638E-02   105.31  21.200    PBC<MDA EU155 
   133.02        1. 870.67   0.93  5.467E-02   133.02  43.300    PBC<MDA HF181 
                                               133.02  43.300  3.097E-02 HF181 
   143.71       10. 109.20   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
   145.62        4. 341.69   0.94  5.237E-02   145.44  48.200    PBC<MDA CE141 
   162.66        1. 723.85   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
   163.42        9. 118.79   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
   165.77        1. 786.12   0.96  4.881E-02   165.85  79.900    PBC<MDA CE139 
   193.83        1. 874.06   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
   205.53        8. 122.77   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   238.64      153.  12.96   0.93  3.602E-02   238.63  43.300  5.229E+00 PB212 
   241.74       34.  41.32   0.58  3.560E-02   242.00   7.430    PBC<MDA PB214 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  3
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   253.22        2. 296.10   1.06  3.392E-02   256.24   7.000    PBC<MDA TH227 
   277.39       12.  46.65   1.08  3.154E-02   277.28   6.310  3.270E+00 TL208 
                                               279.20  81.460  2.548E-01 Hg203 
   277.49        8.  92.93   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  1.635E-01 Hg203 
   295.49      101.  13.00   1.03  3.005E-02   295.09  19.300  9.695E+00 PB214 
                                               295.95  30.160  6.219E+00 Ir192 
                                               295.95  30.160  6.219E+00 Ir192 
   300.42       13.  62.73   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.536E+00 PA231 
                                               300.18   6.200  3.785E+00 PA233 
   300.42       13.  62.73   1.10  2.965E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.536E+00 PA231 
                                               300.18   6.200  3.785E+00 PA233 
   300.42       13.  62.73   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.536E+00 PA231 
                                               300.18   6.200  3.785E+00 PA233 
   302.46        2. 461.62   1.11  2.945E-02   302.65   2.880    PBC<MDA PA231 
   319.79        3. 249.19   1.13  2.807E-02   320.08   9.940    PBC<MDA CR51  
   338.23       26.  33.35   1.14  2.677E-02   338.32  12.010  4.522E+00 AC228 
   351.90      115.  10.64   0.66  2.588E-02   351.93  37.600  6.547E+00 PB214 
   363.94        3. 205.47   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   453.80        2. 256.12   1.26  2.077E-02   453.88  65.000    PBC<MDA pm146 
   474.27        2. 225.46   1.28  1.987E-02   477.60  10.520    PBC<MDA BE7   
   511.14       39.  25.70   1.31  1.870E-02   511.86  20.000  5.805E+00 RH106 
                                               511.86  20.000  5.805E+00 RH106 
   570.40        3. 192.13   1.37  1.703E-02   569.70  97.740    PBC<MDA BI207 
   582.81       75.  13.00   1.61  1.669E-02   583.02  84.500  2.955E+00 TL208 
   602.81        4. 134.89   1.40  1.621E-02   602.73  98.260    PBC<MDA SB124 
                                               602.73  98.260  1.375E-01 SB124 
   609.36       86.  10.54   1.11  1.605E-02   609.31  46.090  6.475E+00 BI214 
                                               610.30   5.750  5.198E+01 RU103 
   609.41       64.  15.74   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.841E+01 RU103 
   636.52        3. 156.06   1.43  1.543E-02   636.97   7.170    PBC<MDA I131  
   661.48        4. 155.75   1.46  1.492E-02   661.66  85.210    PBC<MDA CS137 
   721.76        1. 520.27   1.51  1.380E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.505E-02 AG108M
                                               722.79  10.810  3.785E-01 SB124 
   727.10        9.  70.54   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   780.10        1. 415.96   1.56  1.291E-02   778.92  12.940    PBC<MDA EU152 
   819.06        2. 307.37   1.60  1.235E-02   818.50 100.000    PBC<MDA Cs136 
   860.96        6.  86.95   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   897.54        4. 142.97   1.66  1.137E-02   898.04  93.700    PBC<MDA y88   
   911.21       26.  25.39   1.68  1.122E-02   911.07  29.000  4.398E+00 AC228 
   944.41        4. 122.90   1.70  1.085E-02   946.02  13.400    PBC<MDA PA234 
   968.89       16.  46.36   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
   996.09        2. 234.35   1.75  1.035E-02   996.33  10.600    PBC<MDA EU154 
  1051.20        5.  90.51   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  1.703E+01 RH106 
  1120.50        5. 134.58   1.85  9.303E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.052E-01 Sc46  
                                              1121.30  34.900  8.748E-01 Ta182 
                                              1121.30  34.900  8.748E-01 Ta182 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  4
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1120.56        6. 108.68   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.623E-01 Sc46  
                                              1121.30  34.900  1.039E+00 Ta182 
  1120.65        3. 117.09   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1221.26        3. 198.44   1.92  8.608E-03  1221.41  27.000    PBC<MDA Ta182 
                                              1221.41  27.000  8.145E-01 Ta182 
  1237.01        4. 150.67   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1383.63        4.  98.18   2.04  7.678E-03  1384.30  24.290    PBC<MDA AG110M
  1408.91        4. 118.75   2.06  7.560E-03  1408.00  21.005    PBC<MDA EU152 
  1460.84      208.   6.85   1.85  7.309E-03  1460.83  10.670  1.482E+02 K40   
  1764.21       10.  43.83   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   252.54    63.24        89.        21. 5.304E+02   66.44   0.528  -      c
   298.99    74.86        83.        70. 1.461E+03   24.52   0.498  -      s 
   308.24    77.17        84.       122. 2.495E+03   15.85   0.891  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.74    46.55        61.        -3.    -0.002    83.91   0.836s
 AM-241    238.13    59.64        91.        -3.    -0.002   434.61   0.850s
 TH-234    253.34    63.45       109.        12.     0.007    47.13   0.854s
 BA-133    320.42    80.21        58.        14.     0.008    83.69   0.874s
 Cd-109    348.19    87.15       102.        25.     0.014    59.47   0.881s
 Nd-147    364.57    91.25       151.       -19.    -0.011    94.11   0.885s
 TH-234    371.07    92.87       119.        19.     0.010    34.99   0.886s
 AC-228    372.07    93.12        65.        79.     0.044    23.00   0.412s
 Gd-153    389.35    97.44        62.         3.     0.002   414.39   0.892s
 Np-239    399.36    99.95        65.        -8.    -0.005   144.30   0.894s
 Np-239    411.16   102.90        44.         5.     0.003   202.43   0.898s
 EU-155    420.61   105.26        58.         3.     0.002   338.57   0.900s
 Np-239    423.13   105.89        67.        -3.    -0.002   376.21   0.901s
 EU-154    491.98   123.10        76.        -1.    -0.001   951.98   0.919s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  5
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234    520.90   130.33        67.        -8.    -0.004   152.61   0.928s
 HF-181    531.68   133.02        65.         1.     0.001   870.67   0.930s
 CE-144    541.09   135.37        45.        -2.    -0.001   553.56   0.930s
 CO-57     544.18   136.15        66.        -4.    -0.002   294.20   0.934s
 Tc-99m    561.83   140.56        58.        -3.    -0.001   432.44   0.938s
 U-235     574.45   143.71        52.        10.     0.005   109.20   0.941s
 CE-141    582.05   145.62        71.         4.     0.002   341.69   0.943 
 Ba-140    650.24   162.66        48.         1.     0.001   723.85   0.961s
 U-235     653.28   163.42        54.         9.     0.005   118.79   0.962s
 CE-139    662.70   165.77        55.         1.     0.001   786.12   0.965s
 TH-229    774.94   193.83        55.         1.     0.001   874.06   0.994s
 U-235     821.73   205.53        42.         8.     0.004   122.77   1.007s
 TH-229    843.02   210.85        68.        -1.    -0.001   813.69   1.012s
 PB-212    954.20   238.64        66.       147.     0.082    12.96   0.930 
 RA-224    961.15   240.38       176.       -25.    -0.014    78.87   1.044s
 PB-214    966.59   241.74        49.        34.     0.019    41.32   0.578s
 EU-152    971.77   243.03        54.       -11.    -0.006    98.31   1.048s
 TH-227   1012.50   253.22        13.         2.     0.001   296.10   1.060s
 TL-208   1109.59   277.49        21.         8.     0.004    92.93   1.081s
 Hg-203   1109.19   277.39         9.        12.     0.007    46.65   1.083s
 I-131    1139.41   284.94        32.        -4.    -0.002   204.85   1.089s
 PB-214   1181.61   295.49        17.       101.     0.056    13.00   1.032s
 Ir-192   1181.54   295.47        27.        80.     0.044    14.46   1.100s
 PB-212   1201.33   300.42        25.        13.     0.007    62.73   1.105s
 PA-231   1201.33   300.42        25.        13.     0.007    62.73   1.105 
 PA-233   1201.33   300.42        25.        13.     0.007    62.73   1.105 
 PA-231   1209.49   302.46        24.         2.     0.001   461.62   1.107s
 BA-133   1214.07   303.61        29.        -6.    -0.003   135.02   1.108s
 PA-233   1249.91   312.57        32.        -5.    -0.003   176.77   1.117s
 CR-51    1278.82   319.79        25.         3.     0.002   249.19   1.125s
 La-140   1318.58   329.73        29.        -2.    -0.001   459.08   1.134s
 AC-228   1352.56   338.23        25.        26.     0.015    33.35   1.144s
 Cs-136   1361.51   340.46        38.        -1.    -0.001   622.52   1.146 
 HF-181   1380.90   345.31        21.        -4.    -0.002   183.59   1.151s
 PB-214   1407.27   351.90         7.       115.     0.064    10.64   0.657s
 BA-133   1424.19   356.13        26.        -4.    -0.002   212.16   1.161s
 I-131    1455.42   363.94        21.         3.     0.002   205.47   1.170s
 BA-133   1534.39   383.68        22.        -3.    -0.002   234.85   1.189s
 SN-113   1564.34   391.17        18.        -1.    -0.001   558.64   1.197s
 AG-108M  1721.79   430.53        11.        -1.     0.000   589.99   1.239s
 pm-146   1814.89   453.80        16.         2.     0.001   256.12   1.259s
 SB-125   1841.51   460.46        17.        -5.    -0.003   120.19   1.268s
 BE-7     1896.77   474.27         7.         2.     0.001   225.46   1.282s
 HF-181   1929.34   482.41        20.        -1.    -0.001   597.51   1.286s
 RU-103   1987.50   496.95        24.        -1.     0.000   872.84   1.300 
 RH-106   2044.26   511.14        31.        39.     0.022    25.70   1.315s
 Nd-147   2133.88   533.54        14.        -2.    -0.001   348.62   1.333s
 BI-207   2281.31   570.40        16.         3.     0.002   192.13   1.370s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  6
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2330.95   582.81         4.        75.     0.042    13.00   1.606 
 SB-125   2403.00   600.82        19.        -2.    -0.001   252.40   1.399s
 SB-124   2410.95   602.81        12.         4.     0.002   134.89   1.401s
 BI-214   2437.16   609.36         4.        86.     0.048    10.54   1.111s
 RU-103   2437.35   609.41        18.        64.     0.035    15.74   1.408 
 AG-108M  2448.28   612.14        33.       -10.    -0.005    91.34   1.412s
 RH-106   2487.27   621.89        27.        -2.    -0.001   401.42   1.419s
 I-131    2545.81   636.52        10.         3.     0.002   156.06   1.433s
 AG-110M  2632.81   658.27        25.        -5.    -0.003   142.71   1.452s
 CS-137   2645.64   661.48        14.         4.     0.002   155.75   1.455s
 AG-108M  2886.75   721.76        13.         1.     0.001   520.27   1.511s
 EU-154   2899.52   724.95        28.        -8.    -0.004   101.12   1.511s
 BI-212   2908.14   727.10        18.         9.     0.005    70.54   1.515s
 pm-146   2943.65   735.98        13.        -3.    -0.001   198.66   1.523s
 pm-146   2972.99   743.31         8.        -2.    -0.001   228.10   1.533s
 EU-152   3120.14   780.10        15.         1.     0.001   415.96   1.561s
 BI-212   3138.74   784.75        21.        -4.    -0.002   153.27   1.567s
 CS-134   3204.01   801.07        15.        -4.    -0.002   155.24   1.581s
 CO-58    3239.43   809.92        13.        -2.    -0.001   243.77   1.589s
 La-140   3261.14   815.35        19.        -2.    -0.001   269.00   1.593s
 Cs-136   3275.99   819.06        10.         2.     0.001   307.37   1.596 
 Co-56    3386.57   846.71        19.        -2.    -0.001   312.06   1.620s
 TL-208   3443.59   860.96        11.         6.     0.003    86.95   1.632s
 PA-234   3537.35   884.40        16.        -2.    -0.001   366.91   1.651s
 AG-110M  3539.00   884.81        15.        -2.    -0.001   372.25   1.653s
 Sc-46    3555.95   889.05        12.        -1.    -0.001   342.04   1.657s
 y-88     3589.90   897.54        12.         4.     0.002   142.97   1.664s
 AC-228   3644.59   911.21         9.        26.     0.014    25.39   1.675s
 PA-234   3777.39   944.41        10.         4.     0.002   122.90   1.704s
 EU-152   3849.86   962.53        17.        -2.    -0.001   259.23   1.719s
 AC-228   3875.31   968.89        19.        16.     0.009    46.36   1.724s
 EU-154   3984.10   996.09        14.         2.     0.001   234.35   1.746s
 EU-154   4019.82  1005.02        15.        -3.    -0.002   180.67   1.753s
 Co-56    4155.35  1038.90        17.        -2.    -0.001   349.10   1.780s
 Cs-136   4188.60  1047.21        17.        -5.    -0.003   133.98   1.788 
 RH-106   4204.54  1051.20         7.         5.     0.003    90.51   1.790s
 EU-152   4450.24  1112.63        17.        -2.    -0.001   308.89   1.839s
 ZN-65    4453.10  1113.34        15.        -1.     0.000   624.26   1.842s
 BI-214   4482.34  1120.65        22.         3.     0.002   117.09   1.845s
 Sc-46    4482.00  1120.56        19.         6.     0.003   108.68   1.845s
 Ta-182   4481.75  1120.50        21.         5.     0.003   134.58   1.846s
 CO-60    4691.48  1172.94        21.        -3.    -0.002   219.26   1.886s
 Ta-182   4760.01  1190.07        22.        -4.    -0.002   159.42   1.899s
 Ta-182   4884.79  1221.26        21.         3.     0.002   198.44   1.923s
 Co-56    4947.76  1237.01        17.         4.     0.002   150.67   1.936s
 NA-22    5098.26  1274.63        14.        -3.    -0.001   208.48   1.963s
 EU-154   5098.27  1274.64        14.        -3.    -0.001   208.47   1.963s
 CO-60    5328.06  1332.09        14.        -2.    -0.001   287.06   2.005s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  5534.22  1383.63         6.         4.     0.002    98.18   2.042s
 EU-152   5635.36  1408.91         9.         4.     0.002   118.75   2.059s
 K-40     5843.04  1460.84         5.       208.     0.116     6.85   1.845 
 BI-214   7056.44  1764.21         4.        10.     0.005    43.83   2.290s
 Co-56    7077.28  1769.42        11.        -3.    -0.002   173.48   2.294s
 y-88     7340.28  1835.18         5.        -1.    -0.001   243.89   2.331s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.7124E-01                                      5.31E+01             
                           477.60 4.712E-01 ?(  4.021E+00 2.25E+02 1.05E+01 G  
 
NA-22    C  -1.7699E-01                                      9.50E+02             
                          1274.53-1.770E-01 ?(  1.344E+00 2.08E+02 9.99E+01 G  
 
K-40     N   1.4816E+02                                      4.66E+11             
                          1460.83 1.482E+02  (P 9.374E+00 6.85E+00 1.07E+01 G  
 
Sc-46    F   1.4547E-01                                      8.38E+01             
                           889.28-7.134E-02 ?(  9.116E-01 3.42E+02 1.00E+02 G  
                          1120.55 3.623E-01 ?(  1.365E+00 1.09E+02 1.00E+02 G  
 
CR-51    F   5.8148E-01                                      2.77E+01             
                           320.08 5.815E-01 ?(  5.181E+00 2.49E+02 9.94E+00 G  
 
FE-59    F   3.3683E-02                                      4.45E+01             
                          1099.25 3.368E-02 %(  1.959E+00 1.52E+03 5.65E+01 G  
                          1291.60 0.000E+00 -   4.308E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.0403E-01                                      7.73E+01             
                           846.77-9.402E-02 ?(  1.068E+00 3.12E+02 9.99E+01 G  
                          1238.28 4.036E-01 ?(  2.161E+00 1.51E+02 6.61E+01 G  
                          1037.84-6.710E-01 +   8.599E+00 3.49E+02 1.41E+01 G  
                          1771.35-1.653E+00 +   1.047E+01 1.73E+02 1.55E+01  A 
 
CO-57    C  -5.9295E-03                                      2.72E+02             
                           122.06-5.930E-03 %(  3.734E-01 1.76E+03 8.56E+01 G  
                           136.47-3.810E-01 +   3.900E+00 2.94E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -9.9259E-02                                      7.09E+01             
                           810.78-9.926E-02 ?(  8.879E-01 2.44E+02 9.95E+01 G  
 
CO-60    F  -1.3199E-01                                      1.93E+03             
                          1332.50-1.320E-01 ?(  1.397E+00 2.87E+02 1.00E+02 G  
                          1173.24-1.906E-01 +   1.498E+00 2.19E+02 9.99E+01 G  
 
ZN-65    F  -1.0306E-01                                      2.44E+02             
                          1115.55-1.031E-01 ?(  2.407E+00 6.24E+02 5.06E+01 G  
 
NB-94    I   1.1870E-03                                      7.41E+06             
                           702.63 1.187E-03 %(  7.706E-01 1.69E+04 9.79E+01 G  
                           871.10 0.000E+00 -   3.509E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I  -4.2478E-02                                      6.40E+01             
                           756.73-4.248E-02 %(  1.703E+00 1.08E+03 5.45E+01 G  
                           724.20 0.000E+00 +   3.129E+00 1.00E+03 4.42E+01 G  
 
RU-103   I  -2.5699E-02                                      3.93E+01             
                           497.05-2.570E-02  (  8.194E-01 8.73E+02 9.09E+01 G  
                           610.30 3.841E+01     1.369E+01 1.57E+01 5.75E+00 GA 
 
RH-106   I   1.7441E+00                                      3.74E+02             
                           621.92-6.571E-01 ?(  9.506E+00 4.01E+02 9.93E+00 G  
                          1050.36 1.703E+01 ?(  5.350E+01 9.05E+01 1.56E+00 G  
                           511.86 5.805E+00 ?   4.249E+00 2.57E+01 2.00E+01 GA 
 
AG-108M  C   1.1317E-02                                      1.53E+05             
                           433.94-2.255E-02 ?(  5.074E-01 5.90E+02 9.05E+01 G  
                           722.94 4.505E-02 ?(  8.783E-01 5.20E+02 9.08E+01 G  
                           614.28-3.702E-01 &   1.147E+00 9.13E+01 8.98E+01 G  
 
AG-110M  F   2.2319E-01                                      2.50E+02             
                           884.68-1.011E-01 ?(  1.390E+00 3.72E+02 7.27E+01 G  
                           657.76-2.021E-01 +   1.010E+00 1.43E+02 9.46E+01 G  
                           937.49-3.487E-02 %   2.709E+00 2.02E+03 3.44E+01 G  
                          1384.30 1.193E+00 &(  4.131E+00 9.82E+01 2.43E+01 G  
                           763.94 0.000E+00 -   5.440E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -4.0382E-02                                      1.15E+02             
                           391.69-4.038E-02 ?(  8.321E-01 5.59E+02 6.40E+01 G  
 
SB-124   F   1.3750E-01                                      6.02E+01             
                           602.73 1.375E-01 ?(  6.615E-01 1.35E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.341E+00 1.00E+03 4.78E+01 G  
                           722.79 9.308E-03 %   7.077E+00 1.98E+04 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I  -3.8847E-02                                      1.01E+03             
                           427.88-3.885E-02 %(  2.136E+00 1.49E+03 2.96E+01 G  
                           600.50-4.767E-01 +   4.356E+00 2.52E+02 1.79E+01 G  
                           635.89-2.406E-02 %   5.780E+00 6.21E+03 1.13E+01 G  
                           463.37-1.360E+00 +   5.721E+00 1.20E+02 1.05E+01 G  
 
I-131    I   2.0330E-01                                      8.02E+00             
                           364.48 8.779E-02 &(  6.456E-01 2.05E+02 8.17E+01 G  
                           284.30-1.172E+00 +   8.460E+00 2.05E+02 6.14E+00 G  
                           636.97 1.520E+00 ?(  8.625E+00 1.56E+02 7.17E+00 G  
 
Gd-153   F   9.0969E-02                                      2.42E+02             
                            97.50 9.097E-02 ?(  1.319E+00 4.14E+02 3.00E+01 G  
                           103.20 0.000E+00 -   1.852E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C  -2.1705E-01                                      4.71E-02             
                          1077.40-2.171E-01 %(  4.224E+01 5.14E+03 3.30E+00 G  
 
Tc-99m   I  -3.0121E-02                                      2.51E-01             
                           140.51-3.012E-02 ?(  4.572E-01 4.32E+02 8.93E+01 G  
 
BA-133   F  -1.2304E-01                                      3.85E+03             
                           356.00-1.230E-01 ?(  9.273E-01 2.12E+02 6.20E+01 G  
                           302.85-6.078E-01 +   2.854E+00 1.35E+02 1.83E+01 G  
                           383.84-7.614E-01 +   6.409E+00 2.35E+02 8.94E+00 GA 
                            80.99 4.378E-01 &   1.229E+00 8.37E+01 3.41E+01 GA 
 
CS-137   I   1.5558E-01                                      1.10E+04             
                           661.66 1.556E-01 ?(  8.692E-01 1.56E+02 8.52E+01 G  
 
CE-139   F   1.9131E-02                                      1.38E+02             
                           165.85 1.913E-02 ?(  5.312E-01 7.86E+02 7.99E+01 G  
 
Ba-140   I   2.8467E-02                                      1.28E+01             
                           537.26-2.845E-02 %(  2.891E+00 2.72E+03 2.44E+01 G  
                           162.66 2.517E-01 ?(  6.460E+00 7.24E+02 6.22E+00 G  
                           304.85-3.008E-02 &   9.651E+00 8.54E+03 4.29E+00 G  
 
CE-141   I   7.7491E-02                                      3.25E+01             
                           145.44 7.749E-02 ?(  9.214E-01 3.42E+02 4.82E+01 G  
 
CE-144   I  -1.5935E-01                                      2.85E+02             
                           133.54-1.593E-01 ?(  3.128E+00 5.54E+02 1.11E+01 G  
 
PM-144   C  -6.7628E-03                                      3.63E+02             
                           696.54-6.763E-03 &(  7.024E-01 2.68E+03 9.90E+01 G  
                           618.06 2.083E-02 %   7.855E-01 1.01E+03 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           476.81 0.000E+00 +   1.374E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   1.4656E-01                                      4.94E+03             
                           344.29 0.000E+00 ?(  2.087E+00 1.00E+03 2.65E+01 G  
                          1112.07-8.440E-01 +   9.533E+00 3.09E+02 1.36E+01 G  
                           121.78 1.070E-02 &   1.477E+00 3.93E+03 2.86E+01 G  
                           778.92 4.467E-01 ?(  6.891E+00 4.16E+02 1.29E+01 G  
                           964.11-8.292E-01 &   7.819E+00 2.59E+02 1.46E+01 G  
                           244.69-2.316E+00 +   7.708E+00 9.83E+01 7.58E+00 G  
                          1408.00 1.377E+00 ?   5.827E+00 1.19E+02 2.10E+01 GA 
 
EU-154   I   5.4561E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  8.621E+00 1.00E+03 1.23E+01 G  
                           123.10-3.176E-02 &   1.058E+00 9.52E+02 4.08E+01 G  
                          1274.54-5.027E-01 +   3.816E+00 2.08E+02 3.52E+01 G  
                           723.36-1.579E+00 +   5.465E+00 1.01E+02 2.02E+01 G  
                          1004.77-9.476E-01 +   6.174E+00 1.81E+02 1.80E+01 G  
                           996.33 1.177E+00 ?(  1.010E+01 2.34E+02 1.06E+01 G  
 
EU-155   I   1.4927E-01                                      1.81E+03             
                           105.31 1.493E-01 &(  1.768E+00 3.39E+02 2.12E+01 G  
                            86.54-4.279E-02 &   2.170E+00 1.48E+03 3.07E+01 G  
 
HF-181   F  -1.3517E-02                                      4.24E+01             
                           482.00-3.745E-02 &(  8.225E-01 5.98E+02 8.05E+01 G  
                           133.02 3.097E-02 &(  9.478E-01 8.71E+02 4.33E+01 G  
                           345.83-5.162E-01 +   3.374E+00 1.84E+02 1.51E+01 G  
                           136.30-1.648E-01 %   6.949E+00 1.20E+03 5.85E+00 G  
 
Ta-182   F   8.4848E-01                                      1.14E+02             
                          1121.30 8.748E-01 ?(  4.128E+00 1.35E+02 3.49E+01 G  
                          1221.41 8.145E-01 ?(  5.771E+00 1.98E+02 2.70E+01 G  
                          1189.05-1.704E+00 +   9.595E+00 1.59E+02 1.62E+01 G  
 
Hg-203   F   2.5479E-01                                      4.66E+01             
                           279.20 2.548E-01 ?(  3.645E-01 4.66E+01 8.15E+01 G  
 
TL-208   N   2.9551E+00                                      6.98E+02             
                           583.02 2.955E+00  (  4.740E-01 1.30E+01 8.45E+01 G  
                           277.28 2.098E+00 -   6.664E+00 9.29E+01 6.31E+00 G  
                           860.56 2.297E+00 -   6.847E+00 8.70E+01 1.24E+01 G  
 
pm-146   C  -1.6093E-02                                      2.02E+03             
                           747.16-2.260E-01 ?(  1.939E+00 2.28E+02 3.40E+01 G  
                           735.72-4.833E-01 +   3.502E+00 1.99E+02 2.25E+01 G  
                           453.88 9.373E-02 ?(  8.756E-01 2.56E+02 6.50E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
y-88     F   1.9549E-01                                      1.07E+02             
                           898.04 1.955E-01 &(  1.000E+00 1.43E+02 9.37E+01 G  
                          1836.06-1.273E-01 +   1.213E+00 2.44E+02 9.92E+01 G  
 
Cd-109   F   7.0131E+00                                      4.53E+02             
                            88.04 7.013E+00 ?(  1.370E+01 5.95E+01 3.79E+00 G  
 
PB-210   N  -1.6073E+00                                      8.14E+03             
                            46.54-1.607E+00 ?(P 2.064E+01 8.39E+01 4.25E+00 G  
 
PB-212   N   5.2285E+00                                      6.98E+02             
                           238.63 5.229E+00  (P 1.447E+00 1.30E+01 4.33E+01 G  
                           300.03 7.151E+00 &   1.474E+01 6.27E+01 3.28E+00 GA 
 
PB-214   N   6.5468E+00                                      5.84E+05             
                           351.93 6.547E+00  (  8.752E-01 1.06E+01 3.76E+01 G  
                           295.09 9.695E+00 +   2.079E+00 1.30E+01 1.93E+01 G  
                           242.00 7.142E+00     7.421E+00 4.13E+01 7.43E+00 GA 
 
BI-207   C   1.0178E-01                                      1.18E+04             
                           569.70 1.018E-01 ?(  7.055E-01 1.92E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   1.381E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   5.0731E+00                                      6.98E+02             
                           727.17 5.073E+00  (  1.192E+01 7.05E+01 7.55E+00 G  
                           785.42-1.508E+01 +   8.159E+01 1.53E+02 1.28E+00 GA 
 
BI-214   N   6.2731E+00                                      5.84E+05             
                           609.31 6.475E+00 @(P 8.837E-01 1.05E+01 4.61E+01 G  
                          1120.29 1.329E+00 - P 9.724E+00 1.17E+02 1.51E+01 G  
                          1764.49 5.669E+00 ?(  7.149E+00 4.38E+01 1.54E+01 G  
 
BI-210M  T  -1.7476E-02                                      1.10E+09             
                           265.83-1.748E-02 %(  1.050E+00 1.67E+03 5.00E+01 G  
                           304.90 1.060E-02 &   1.523E+00 3.84E+03 2.80E+01 G  
 
RA-224   N  -9.3424E+00                                      6.98E+02             
                           240.99-9.342E+00 &(  2.450E+01 7.89E+01 4.10E+00 G  
 
AC-228   N   4.5345E+00                                      2.10E+03             
                           911.07 4.398E+00 ?(  2.784E+00 2.54E+01 2.90E+01 G  
                           968.97 4.770E+00 ?(  6.943E+00 4.64E+01 1.75E+01 G  
                           338.32 4.522E+00 ?(  4.494E+00 3.33E+01 1.20E+01 G  
                            93.35 1.440E+01 +   7.366E+00 2.30E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   1.7871E-01                                      7.95E+03             
                           235.97 4.694E-02 %(  5.296E+00 3.21E+03 1.23E+01 G  
                            50.14 1.400E-02 &   9.656E+00 1.95E+04 8.00E+00 G  
                           256.24 4.102E-01 ?(  4.504E+00 2.96E+02 7.00E+00 G  
 
TH-229   N   3.5513E-01                                      2.68E+06             
                           193.51 3.551E-01 &(  1.097E+01 8.74E+02 4.40E+00 G  
                           210.85-6.680E-01 +   1.908E+01 8.14E+02 2.99E+00 G  
 
TH-234   N   3.7872E+00                                      1.63E+12             
                            63.29 4.296E+00  (P 1.869E+01 4.71E+01 3.81E+00 G  
                            92.59 3.440E+00  (P 9.762E+00 3.50E+01 5.58E+00 G  
 
PA-231   N   4.9338E+00                                      1.20E+07             
                           302.65 1.003E+00 ?(  1.680E+01 4.62E+02 2.88E+00 G  
                           300.07 9.536E+00  (  1.966E+01 6.27E+01 2.46E+00 G  
 
PA-233   C   3.4020E-01                                      7.82E+08             
                           312.01-2.531E-01 ?(  1.569E+00 1.77E+02 3.60E+01 G  
                           300.18 3.785E+00  (  7.803E+00 6.27E+01 6.20E+00 G  
 
PA-234   N   3.8547E-01                                      1.63E+12             
                           131.29-4.371E-01 ?(  2.289E+00 1.53E+02 1.80E+01 G  
                           946.02 1.490E+00 ?(  6.535E+00 1.23E+02 1.34E+01 G  
                           569.47-8.170E-02 &   7.428E+00 2.37E+03 8.20E+00 G  
                           883.24-7.857E-01 +   1.063E+01 3.67E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.323E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -1.5824E+01                                      1.63E+12             
                          1001.00-1.582E+01 %(P 1.421E+02 5.66E+03 8.37E-01 G  
                           766.41-6.212E+00 & P 3.055E+02 1.00E+03 2.94E-01 G  
 
U-235    N   1.4890E+00                                      2.57E+11             
                           143.79 9.383E-01  (  3.488E+00 1.09E+02 1.10E+01 G  
                           205.33 2.110E+00  (  8.898E+00 1.23E+02 5.01E+00 G  
                           163.38 2.065E+00 &(  8.376E+00 1.19E+02 5.08E+00 G  
 
AM-241   T  -1.3072E-01                                      1.58E+05             
                            59.54-1.307E-01 ?(  1.969E+00 4.35E+02 3.59E+01 G  
 
Np-237   F  -1.0031E-01                                      2.14E+06             
                            86.49-1.003E-01 &(  5.086E+00 1.48E+03 1.31E+01 G  
 
Ir-192   F   9.9100E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  7.409E-01 1.00E+03 8.70E+01 G  
                           468.06-2.430E-03 %   1.133E+00 1.24E+04 5.18E+01 G  
                           308.44 0.000E+00 ?(  1.950E+00 1.00E+03 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 13
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           295.95 4.894E+00 *(  1.642E+00 1.45E+01 3.02E+01 G  
 
Cs-136   F   6.8829E-02                                      1.30E+01             
                           818.50 6.883E-02  (  7.945E-01 3.07E+02 1.00E+02 G  
                          1048.07-3.285E-01 +   1.551E+00 1.34E+02 8.00E+01 G  
                           340.57-6.291E-02 +   1.399E+00 6.23E+02 4.69E+01 G  
 
Np-239   T  -1.3499E-01                                      2.36E+00             
                           103.70 1.963E-01 ?   1.387E+00 2.02E+02 2.40E+01 X  
                           106.13-1.350E-01 ?(  1.772E+00 3.76E+02 2.27E+01 G  
                            99.50-5.397E-01 +   2.669E+00 1.44E+02 1.50E+01 X  
 
Nd-147      -3.6530E-01                                      1.11E+01             
                           531.00-3.653E-01 ?(  4.723E+00 3.49E+02 1.30E+01 G  
                            91.10-6.911E-01 +   2.177E+00 9.41E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 14
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.55        61.        -3.    -0.002    83.91  -1.607E+00  P
 AM-241      59.64        91.        -3.    -0.002   434.61  -1.307E-01   
 TH-234      63.45       109.        12.     0.007    47.13   4.296E+00  P
 BA-133      80.21        58.        14.     0.008    83.69   4.378E-01   
 Cd-109      87.15       102.        25.     0.014    59.47   7.013E+00   
 Nd-147      91.25       151.       -19.    -0.011    94.11  -6.911E-01   
 TH-234      92.87       119.        19.     0.010    34.99   3.440E+00  P
 Gd-153      97.44        62.         3.     0.002   414.39   9.097E-02   
 Np-239      99.95        65.        -8.    -0.005   144.30  -5.397E-01   
 Np-239     102.90        44.         5.     0.003   202.43   1.963E-01   
 EU-155     105.26        58.         3.     0.002   338.57   1.493E-01   
 Np-239     105.89        67.        -3.    -0.002   376.21  -1.350E-01   
 EU-154     123.10        76.        -1.    -0.001   951.98  -3.176E-02   
 PA-234     130.33        67.        -8.    -0.004   152.61  -4.371E-01   
 HF-181     133.02        65.         1.     0.001   870.67   3.097E-02   
 CE-144     135.37        45.        -2.    -0.001   553.56  -1.593E-01   
 CO-57      136.15        66.        -4.    -0.002   294.20  -3.810E-01   
 Tc-99m     140.56        58.        -3.    -0.001   432.44  -3.012E-02   
 U-235      143.71        52.        10.     0.005   109.20   9.383E-01   
 CE-141     145.62        71.         4.     0.002   341.69   7.749E-02   
 Ba-140     162.66        48.         1.     0.001   723.85   2.517E-01   
 U-235      163.42        54.         9.     0.005   118.79   2.065E+00   
 CE-139     165.77        55.         1.     0.001   786.12   1.913E-02   
 TH-229     193.83        55.         1.     0.001   874.06   3.551E-01   
 U-235      205.53        42.         8.     0.004   122.77   2.110E+00   
 TH-229     210.85        68.        -1.    -0.001   813.69  -6.680E-01   
 RA-224     240.38       176.       -25.    -0.014    78.87  -9.342E+00   
 EU-152     243.03        54.       -11.    -0.006    98.31  -2.316E+00   
 TH-227     253.22        13.         2.     0.001   296.10   4.102E-01   
 Hg-203     277.39         9.        12.     0.007    46.65   2.548E-01   
 I-131      284.94        32.        -4.    -0.002   204.85  -1.172E+00   
 Ir-192     295.47        27.        80.     0.044    14.46   4.894E+00   
 PA-231     300.42        25.        13.     0.007    62.73   9.536E+00   
 PA-233     300.42        25.        13.     0.007    62.73   3.785E+00   
 PA-231     302.46        24.         2.     0.001   461.62   1.003E+00   
 BA-133     303.61        29.        -6.    -0.003   135.02  -6.078E-01   
 PA-233     312.57        32.        -5.    -0.003   176.77  -2.531E-01   
 CR-51      319.79        25.         3.     0.002   249.19   5.815E-01   
 La-140     329.73        29.        -2.    -0.001   459.08  -1.664E-01   
 HF-181     345.31        21.        -4.    -0.002   183.59  -5.162E-01   
 BA-133     356.13        26.        -4.    -0.002   212.16  -1.230E-01   
 I-131      363.94        21.         3.     0.002   205.47   8.779E-02   
 BA-133     383.68        22.        -3.    -0.002   234.85  -7.614E-01   
 SN-113     391.17        18.        -1.    -0.001   558.64  -4.038E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 15
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    430.53        11.        -1.     0.000   589.99  -2.255E-02   
 pm-146     453.80        16.         2.     0.001   256.12   9.373E-02   
 SB-125     460.46        17.        -5.    -0.003   120.19  -1.360E+00   
 BE-7       474.27         7.         2.     0.001   225.46   4.712E-01   
 HF-181     482.41        20.        -1.    -0.001   597.51  -3.745E-02   
 RH-106     511.14        31.        39.     0.022    25.70   5.805E+00   
 Nd-147     533.54        14.        -2.    -0.001   348.62  -3.653E-01   
 BI-207     570.40        16.         3.     0.002   192.13   1.018E-01   
 SB-125     600.82        19.        -2.    -0.001   252.40  -4.767E-01   
 SB-124     602.81        12.         4.     0.002   134.89   1.375E-01   
 AG-108M    612.14        33.       -10.    -0.005    91.34  -3.702E-01   
 RH-106     621.89        27.        -2.    -0.001   401.42  -6.571E-01   
 I-131      636.52        10.         3.     0.002   156.06   1.520E+00   
 AG-110M    658.27        25.        -5.    -0.003   142.71  -2.021E-01   
 CS-137     661.48        14.         4.     0.002   155.75   1.556E-01   
 AG-108M    721.76        13.         1.     0.001   520.27   4.505E-02   
 EU-154     724.95        28.        -8.    -0.004   101.12  -1.579E+00   
 BI-212     727.10        18.         9.     0.005    70.54   5.073E+00   
 pm-146     735.98        13.        -3.    -0.001   198.66  -4.833E-01   
 pm-146     743.31         8.        -2.    -0.001   228.10  -2.260E-01   
 EU-152     780.10        15.         1.     0.001   415.96   4.467E-01   
 BI-212     784.75        21.        -4.    -0.002   153.27  -1.508E+01   
 CS-134     801.07        15.        -4.    -0.002   155.24  -1.923E+00   
 CO-58      809.92        13.        -2.    -0.001   243.77  -9.926E-02   
 La-140     815.35        19.        -2.    -0.001   269.00  -4.591E-01   
 Co-56      846.71        19.        -2.    -0.001   312.06  -9.402E-02   
 PA-234     884.40        16.        -2.    -0.001   366.91  -7.857E-01   
 AG-110M    884.81        15.        -2.    -0.001   372.25  -1.011E-01   
 Sc-46      889.05        12.        -1.    -0.001   342.04  -7.134E-02   
 y-88       897.54        12.         4.     0.002   142.97   1.955E-01   
 PA-234     944.41        10.         4.     0.002   122.90   1.490E+00   
 EU-152     962.53        17.        -2.    -0.001   259.23  -8.292E-01   
 EU-154     996.09        14.         2.     0.001   234.35   1.177E+00   
 EU-154    1005.02        15.        -3.    -0.002   180.67  -9.476E-01   
 Co-56     1038.90        17.        -2.    -0.001   349.10  -6.710E-01   
 RH-106    1051.20         7.         5.     0.003    90.51   1.703E+01   
 EU-152    1112.63        17.        -2.    -0.001   308.89  -8.440E-01   
 ZN-65     1113.34        15.        -1.     0.000   624.26  -1.031E-01   
 Sc-46     1120.56        19.         6.     0.003   108.68   3.623E-01   
 Ta-182    1120.50        21.         5.     0.003   134.58   8.748E-01   
 CO-60     1172.94        21.        -3.    -0.002   219.26  -1.906E-01   
 Ta-182    1190.07        22.        -4.    -0.002   159.42  -1.704E+00   
 Ta-182    1221.26        21.         3.     0.002   198.44   8.145E-01   
 Co-56     1237.01        17.         4.     0.002   150.67   4.036E-01   
 NA-22     1274.63        14.        -3.    -0.001   208.48  -1.770E-01   
 EU-154    1274.64        14.        -3.    -0.001   208.47  -5.027E-01   
 CO-60     1332.09        14.        -2.    -0.001   287.06  -1.320E-01   
 AG-110M   1383.63         6.         4.     0.002    98.18   1.193E+00   

Page 711 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 16
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.91         9.         4.     0.002   118.75   1.377E+00   
 Co-56     1769.42        11.        -3.    -0.002   173.48  -1.653E+00   
 y-88      1835.18         5.        -1.    -0.001   243.89  -1.273E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.7123E-01    4.7124E-01    2.255E+02%                4.02E+00
 NA-22  #A   -1.7699E-01   -1.7699E-01    2.085E+02%                1.34E+00
 K-40         1.4816E+02    1.4816E+02    7.018E+00%                9.37E+00
 Sc-46  #A    1.4547E-01    1.4547E-01    1.087E+02%                9.12E-01
 CR-51  #A    5.8147E-01    5.8148E-01    2.492E+02%                5.18E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.37E-01
 FE-59  #A    3.3683E-02    3.3683E-02    1.522E+03%                1.96E+00
 Co-56  #A    1.0403E-01    1.0403E-01    1.507E+02%                1.07E+00
 CO-57  #A   -5.9295E-03   -5.9295E-03    1.756E+03%                3.73E-01
 CO-58  #A   -9.9259E-02   -9.9259E-02    2.438E+02%                8.88E-01
 CO-60  #A   -1.3199E-01   -1.3199E-01    2.871E+02%                1.40E+00
 ZN-65  #A   -1.0306E-01   -1.0306E-01    6.243E+02%                2.41E+00
 NB-94  #A    1.1870E-03    1.1870E-03    1.693E+04%                7.71E-01
 ZR-95  #A   -4.2478E-02   -4.2478E-02    1.076E+03%                1.70E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.03E-01
 RU-103  A   -2.5699E-02   -2.5699E-02    8.728E+02%                8.19E-01
 RH-106 #A    1.7441E+00    1.7441E+00    9.051E+01%                9.51E+00
 AG-108M#A    1.1317E-02    1.1317E-02    3.933E+02%                5.07E-01
 AG-110M#A    2.2319E-01    2.2319E-01    9.818E+01%                1.39E+00
 SN-113 #A   -4.0382E-02   -4.0382E-02    5.586E+02%                8.32E-01
 SB-124 #A    1.3750E-01    1.3750E-01    1.349E+02%                6.61E-01
 SB-125 #A   -3.8847E-02   -3.8847E-02    1.495E+03%                2.14E+00
 I-131  #A    2.0330E-01    2.0330E-01    1.290E+02%                6.46E-01
 Gd-153 #A    9.0969E-02    9.0969E-02    4.144E+02%                1.32E+00
 Ga-68  #A   -2.1602E-01   -2.1705E-01    5.142E+03%                4.22E+01
 Tc-99m #A   -3.0094E-02   -3.0121E-02    4.324E+02%                4.57E-01
 BA-133 #A   -1.2304E-01   -1.2304E-01    2.122E+02%                9.27E-01
 CS-134 #A    0.0000E+00    0.0000E+00    5.774E+02%                2.11E+00
 CS-137 #A    1.5558E-01    1.5558E-01    1.558E+02%                8.69E-01
 CE-139 #A    1.9131E-02    1.9131E-02    7.861E+02%                5.31E-01
 Ba-140 #A    2.8467E-02    2.8467E-02    7.239E+02%                2.89E+00
 La-140 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.37E-01
 CE-141 #A    7.7490E-02    7.7491E-02    3.417E+02%                9.21E-01
 CE-144 #A   -1.5935E-01   -1.5935E-01    5.536E+02%                3.13E+00
 PM-144 #A   -6.7628E-03   -6.7628E-03    2.684E+03%                7.02E-01
 EU-152 #A    1.4656E-01    1.4656E-01    4.160E+02%                2.09E+00
 EU-154 #A    5.4561E-01    5.4561E-01    2.344E+02%                8.62E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:19:31 PMPage 17
 TestAmerica                     Spectrum name: 7_Gamma_20140354.An1             
                                                                                 
 EU-155 #A    1.4927E-01    1.4927E-01    3.386E+02%                1.77E+00
 HF-181 #A   -1.3517E-02   -1.3517E-02    5.280E+02%                8.22E-01
 Ta-182 #A    8.4848E-01    8.4848E-01    1.199E+02%                4.13E+00
 Hg-203 #A    2.5479E-01    2.5479E-01    4.665E+01%                3.64E-01
 TL-208       2.9551E+00    2.9551E+00    1.300E+01%                4.74E-01
 pm-146 #A   -1.6093E-02   -1.6093E-02    1.715E+02%                1.94E+00
 y-88   #A    1.9549E-01    1.9549E-01    1.430E+02%                1.00E+00
 Cd-113m#A    0.0000E+00    0.0000E+00    1.000E+03%                9.76E+03
 Cd-109 #A    7.0131E+00    7.0131E+00    5.947E+01%                1.37E+01
 PB-210 #A   -1.6073E+00   -1.6073E+00    5.025E+02%                2.06E+01
 PB-212       5.2285E+00    5.2285E+00    1.351E+01%                1.45E+00
 PB-214       6.5468E+00    6.5468E+00    1.064E+01%                8.75E-01
 BI-207 #A    1.0178E-01    1.0178E-01    1.921E+02%                7.05E-01
 BI-212 #A    5.0731E+00    5.0731E+00    7.054E+01%                1.19E+01
 BI-214 #     6.2731E+00    6.2731E+00    1.100E+01%                8.84E-01
 BI-210M#A   -1.7476E-02   -1.7476E-02    1.671E+03%                1.05E+00
 RA-224 #A   -9.3424E+00   -9.3424E+00    7.887E+01%                2.45E+01
 AC-228 #     4.5345E+00    4.5345E+00    2.083E+01%                2.78E+00
 TH-227 #A    1.7871E-01    1.7871E-01    2.961E+02%                5.30E+00
 TH-229 #A    3.5513E-01    3.5513E-01    8.741E+02%                1.10E+01
 TH-234 #A    3.7872E+00    3.7872E+00    7.356E+01%                1.87E+01
 PA-231 #A    4.9338E+00    4.9338E+00    6.273E+01%                1.68E+01
 PA-233 #A    3.4020E-01    3.4020E-01    6.273E+01%                1.57E+00
 PA-234 #A    3.8547E-01    3.8547E-01    9.797E+01%                2.29E+00
 PA-234M#A   -1.5824E+01   -1.5824E+01    1.109E+04%                1.42E+02
 U-235  #A    1.4890E+00    1.4890E+00    6.758E+01%                3.49E+00
 AM-241 #A   -1.3072E-01   -1.3072E-01    4.346E+02%                1.97E+00
 Np-237 #A   -1.0031E-01   -1.0031E-01    1.476E+03%                5.09E+00
 Ir-192 #C    9.9100E-01    9.9100E-01    1.446E+01%                7.41E-01
 Cs-136  A    6.8828E-02    6.8829E-02    3.074E+02%                7.94E-01
 Np-239 #A   -1.3498E-01   -1.3499E-01    3.762E+02%                1.77E+00
 Nd-147 #A   -3.6529E-01   -3.6530E-01    3.486E+02%                4.72E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     1.737E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.1 keV) 1.7369714E+02  Bq/Sample     

Page 713 of 1334



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700  1800  1900  2000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
B

a-
13

3 N
p-

23
7 

E
u-

15
5 

C
d-

10
9 

N
d-

14
7 

T
h-

23
4 

A
c-

22
8 

G
d-

15
3 

N
p-

23
9 

N
p-

23
9 E
u-

15
5 

N
p-

23
9 

E
u-

15
2 

E
u-

15
4 

C
o-

57
  

P
a-

23
4 

H
f-

18
1 

C
e-

14
4 

C
o-

57
  

H
f-

18
1 

T
c-

99
m

 
U

-2
35

  
C

e-
14

1 
B

a-
14

0 
U

-2
35

  
C

e-
13

9 
T

h-
22

9 
U

-2
35

  
T

h-
22

9 
T

h-
22

7 
P

b-
21

2 
R

a-
22

4 
P

b-
21

4 
E

u-
15

2 T
h-

22
7 

B
i-2

10
M

H
g-

20
3 

T
l-2

08
 

I-
13

1 
 

Ir
-1

92
 

P
b-

21
4 

P
b-

21
2 

P
a-

23
3 

P
a-

23
1 

P
a-

23
1 

B
a-

13
3 

B
a-

14
0 

B
i-2

10
M

P
a-

23
3 

C
r-

51
  

La
-1

40
 

A
c-

22
8 

C
s-

13
6 

H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

I-
13

1 
 

B
a-

13
3 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

pm
-1

46
 

S
b-

12
5 

Ir
-1

92
 

B
e-

7 
  

H
f-

18
1 

R
u-

10
3 

R
h-

10
6 

N
d-

14
7 

B
a-

14
0 

P
a-

23
4 

C
s-

13
4 

B
i-2

07
 

T
l-2

08
 

S
b-

12
5 

S
b-

12
4 

B
i-2

14
 

R
u-

10
3 

A
g-

10
8M

P
m

-1
44

 
R

h-
10

6 
S

b-
12

5 
I-

13
1 

 
A

g-
11

0M
C

s-
13

7 

P
m

-1
44

 
N

b-
94

  
A

g-
10

8M
S

b-
12

4 
E

u-
15

4 
B

i-2
12

 
pm

-1
46

 
pm

-1
46

 
Z

r-
95

  
P

a-
23

4M
E

u-
15

2 
B

i-2
12

 
C

s-
13

4 
C

o-
58

  
La

-1
40

 
C

s-
13

6 
C

o-
56

  
T

l-2
08

 
P

a-
23

4 
A

g-
11

0M
S

c-
46

  
y-

88
   

A
c-

22
8 

A
g-

11
0M

P
a-

23
4 

E
u-

15
2 

A
c-

22
8 

E
u-

15
4 

P
a-

23
4M

E
u-

15
4 

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

Z
n-

65
  

T
a-

18
2 

S
c-

46
  

B
i-2

14
 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

E
u-

15
4 

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

B
i-2

14
 

C
o-

56
  

y-
88

   

Energy (keV)

C
ou

nt
s

99826_Gamma_160-5176-A-21-H DU. 7_Gamma_20140354.spc.

P
a
g
e
 
7
1
4
 
o
f
 
1
3
3
4



Test America St. Louis                    Spectrum ID: 7_Gamma_20140353 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-22-E 
             Detector: Ge 7 SN/154        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-22-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 07:54        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 07:55:19     Real Time: 1826   sec
        Analysis Time: 2/10/2014 08:26        Dead Time: 1.42   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 7_2014-02-08_0523.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.719E-01          157.7     1.533E+00    1.533E+00    5.484E+00
NA-22      2.198E-02         1624.0     3.569E-01    3.569E-01    1.351E+00
K-40       1.866E+02            6.2     1.164E+01    1.506E+01    9.374E+00
Sc-46      3.047E-01           56.8     1.730E-01    1.737E-01    9.945E-01
CR-51     -1.166E-01         1292.0     1.507E+00    1.507E+00    5.479E+00
MN-54     -1.623E-01          177.6     2.883E-01    2.884E-01    1.031E+00
FE-59      1.213E-02         4368.0     5.299E-01    5.299E-01    2.024E+00
Co-56      2.232E-01          123.2     2.749E-01    2.751E-01    7.634E-01
CO-57     -3.327E-02          200.0     6.651E-02    6.654E-02    4.840E-01
CO-58     -1.362E-01          236.9     3.227E-01    3.228E-01    1.153E+00
CO-60      2.896E-02          142.3     4.120E-02    4.123E-02    1.430E+00
ZN-65     -6.545E-02         1472.0     9.633E-01    9.633E-01    3.479E+00
NB-94     -9.082E-02          258.1     2.344E-01    2.344E-01    8.549E-01
ZR-95      3.588E-01           96.8     3.472E-01    3.477E-01    1.213E+00
NB-95     -9.884E-02          244.6     2.417E-01    2.418E-01    8.825E-01
RU-103    -1.427E-01          153.6     2.193E-01    2.194E-01    7.738E-01
RH-106     2.011E+00          144.7     2.909E+00    2.911E+00    7.260E+00
AG-108M   -5.102E-02          329.4     1.681E-01    1.681E-01    6.164E-01
AG-110M    2.724E-02          690.3     1.880E-01    1.880E-01    1.214E+00
SN-113    -2.151E-01          122.7     2.639E-01    2.641E-01    9.183E-01
SB-124    -1.484E-03        15940.0     2.366E-01    2.366E-01    8.737E-01
SB-125     5.772E-01           51.9     2.995E-01    3.009E-01    2.161E+00
I-131      3.485E-02          158.4     5.519E-02    5.522E-02    6.797E-01
Gd-153     2.126E-01          186.4     3.963E-01    3.965E-01    1.366E+00
Ga-68      0.000E+00         1000.0     2.502E+00    2.502E+00    3.827E+01
Tc-99m    -1.233E-01          130.7     1.612E-01    1.613E-01    5.483E-01
BA-133    -2.506E-01          116.5     2.921E-01    2.924E-01    1.006E+00
CS-134    -7.713E-02          327.2     2.523E-01    2.524E-01    9.090E-01
CS-137     4.331E-02          529.3     2.292E-01    2.292E-01    8.600E-01
CE-139     1.193E-01          113.2     1.350E-01    1.354E-01    4.621E-01
Ba-140     4.221E-01          123.2     5.202E-01    5.207E-01    2.693E+00
La-140     1.824E-01          121.4     2.213E-01    2.216E-01    6.371E-01
CE-141    -4.667E-03         5573.0     2.601E-01    2.601E-01    9.160E-01
CE-144    -1.660E-01          658.6     1.093E+00    1.093E+00    3.827E+00
PM-144     1.376E-01          189.8     2.613E-01    2.614E-01    9.327E-01
EU-152     1.056E+00           66.0     6.963E-01    6.984E-01    1.932E+00
EU-154     1.281E+00          108.5     1.390E+00    1.392E+00    7.406E+00
EU-155     9.457E-01           28.5     2.698E-01    2.747E-01    2.127E+00
HF-181     2.046E-01           85.0     1.740E-01    1.743E-01    5.385E-01
Ta-182     2.482E+00           50.4     1.251E+00    1.258E+00    3.984E+00
Hg-203    -1.623E-01          124.7     2.024E-01    2.026E-01    6.962E-01
TL-208     1.197E+00           28.2     3.377E-01    3.434E-01    8.599E-01
pm-146     4.061E-02         1817.0     7.379E-01    7.379E-01    2.751E+00
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y-88       0.000E+00          707.1     1.807E-01    1.807E-01    1.169E+00
Cd-113m   -1.439E+03          164.0     2.359E+03    2.361E+03    8.246E+03
Cd-109     5.113E+00           77.5     3.962E+00    3.972E+00    1.320E+01
PB-210    -2.324E-01         2579.0     5.994E+00    5.994E+00    2.129E+01
PB-212     5.858E+00            9.9     5.818E-01    6.943E-01    1.100E+00
PB-214     7.584E+00            7.8     5.897E-01    7.093E-01    1.024E+00
BI-207    -2.276E-03         5508.0     1.253E-01    1.253E-01    5.025E-01
BI-212     5.720E+00           58.0     3.317E+00    3.331E+00    1.074E+01
BI-214     6.876E+00           13.0     8.935E-01    9.623E-01    1.438E+00
BI-210M    1.712E-01          142.9     2.446E-01    2.449E-01    8.625E-01
RA-224    -1.464E+00          457.9     6.705E+00    6.705E+00    2.298E+01
AC-228     2.089E+00           43.1     9.007E-01    9.070E-01    4.257E+00
TH-227    -4.303E+00           51.6     2.222E+00    2.239E+00    7.249E+00
TH-229     1.186E+00          238.1     2.825E+00    2.826E+00    9.898E+00
TH-234     1.327E+01           24.8     3.287E+00    3.360E+00    1.508E+01
PA-231     9.926E-01           70.0     6.950E-01    6.971E-01    2.124E+01
PA-233     4.728E-01           76.9     3.637E-01    3.645E-01    1.631E+00
PA-234     3.305E-01          329.5     1.089E+00    1.089E+00    2.806E+00
PA-234M   -2.534E+01          625.6     1.585E+02    1.585E+02    1.534E+02
U-235      1.284E+00           76.6     9.833E-01    9.855E-01    3.346E+00
AM-241     6.959E-01           79.4     5.525E-01    5.537E-01    1.845E+00
Np-237     2.371E+00           46.3     1.097E+00    1.105E+00    3.534E+00
Ir-192     1.030E+00           13.8     1.423E-01    1.548E-01    5.952E-01
Cs-136    -1.638E-01          165.3     2.708E-01    2.709E-01    9.681E-01
Np-239     3.204E-02         1729.0     5.538E-01    5.538E-01    1.938E+00
Nd-147    -1.932E-01          719.1     1.389E+00    1.389E+00    5.161E+00
-----------------------------------------------------------------------------
Total      2.546E+02

      Analyst: Jody Watson                        

Page 716 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:24 AMPage  1
 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-22-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20140353.An1

 Acquisition information
        Start time:                 2/10/2014 7:55:19 AM
        Live time:               1800
        Real time:               1826
        Dead time:                  1.42 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 7:54:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2014-02-08_0523.PBC
                                                 2/8/2014 5:23:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1436

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.84        0.  72.65   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    49.55       16.  60.94   0.84  2.841E-02    50.14   8.000    PBC<MDA TH227 
                                                50.14   8.000  3.827E+00 TH227 
    60.09       17.  79.39   0.85  3.701E-02    59.54  35.900    PBC<MDA AM241 
    63.35       34.  26.88   1.11  4.005E-02    63.29   3.810    PBC<MDA TH234 
    74.83       74.  21.68   0.87  4.770E-02
    77.22      107.  15.24   0.87  4.895E-02
    81.04        3. 537.30   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    86.49       30.  46.28   0.88  5.279E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.011E+00 EU155 
    87.27       55.  28.52   0.88  5.281E-02    86.54  30.700  1.888E+00 EU155 
    88.04       19.  77.48   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    92.84      101.  19.99   1.18  5.458E-02    92.59   5.584  1.387E+01 TH234 
                                                93.35   5.561  1.839E+01 AC228 
                                                93.35   5.561  1.839E+01 AC228 
    97.49        6. 186.44   0.89  5.550E-02    97.50  30.000    PBC<MDA Gd153 
    99.41        3. 358.25   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   123.07        8. 141.17   0.92  5.596E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  1.881E-01 EU154 
   131.29        3. 547.54   0.93  5.493E-02   131.29  18.000    PBC<MDA PA234 
   137.40        3. 413.15   0.93  5.410E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.625E-01 CO57  
   137.54        3. 408.87   0.93  5.413E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.647E-01 CO57  
   142.15       14.  76.57   0.94  5.271E-02   143.79  10.960    PBC<MDA U235  
   161.31        5. 158.49   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
   162.94        8. 123.25   0.96  4.843E-02
   165.63        8. 113.17   0.96  4.881E-02   165.85  79.900    PBC<MDA CE139 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   194.28        4. 238.09   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
   238.67      171.   9.57   0.96  3.601E-02   238.63  43.300  5.858E+00 PB212 
   241.67       33.  43.70   0.36  3.560E-02   242.00   7.430    PBC<MDA PB214 
   265.95        3. 281.25   1.07  3.288E-02   265.83  50.000    PBC<MDA BI210M
   277.42       13.  65.84   1.08  3.172E-02   277.28   6.310    PBC<MDA TL208 
   284.41        5. 179.27   1.09  3.106E-02   284.30   6.140    PBC<MDA I131  
   295.31       84.  11.84   1.20  3.007E-02   295.09  19.300  8.084E+00 PB214 
                                               295.95  30.160  5.186E+00 Ir192 
                                               295.95  30.160  5.186E+00 Ir192 
   299.99       11.  77.41   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.371E+00 PA231 
                                               300.18   6.200  3.322E+00 PA233 
   300.01       11.  76.91   1.10  2.965E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.422E+00 PA231 
                                               300.18   6.200  3.343E+00 PA233 
   300.04       11.  77.05   1.10  2.966E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.407E+00 PA231 
                                               300.18   6.200  3.337E+00 PA233 
   303.55        5. 142.89   1.11  2.926E-02   304.90  28.000    PBC<MDA BI210M
   304.11        2. 430.77   1.11  2.926E-02
   309.20        5. 132.49   1.11  2.897E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  3.189E-01 Ir192 
   328.65        7. 121.38   1.13  2.744E-02   328.76  20.300    PBC<MDA La140 
   338.38       20.  43.13   1.14  2.677E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  3.539E+00 AC228 
   343.74        7.  96.86   1.15  2.637E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  5.818E-01 EU152 
   352.14      128.  10.08   1.01  2.587E-02   351.93  37.600  7.327E+00 PB214 
   385.02        7.  92.62   1.19  2.402E-02   383.84   8.940    PBC<MDA BA133 
   463.03       12.  51.88   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
   478.20        4. 157.69   1.28  1.987E-02   477.60  10.520    PBC<MDA BE7   
   479.12        5.  85.03   1.29  1.971E-02   482.00  80.500    PBC<MDA HF181 
   511.14       31.  29.33   1.31  1.870E-02   511.86  20.000  4.540E+00 RH106 
   537.46        1. 751.99   1.34  1.793E-02   537.26  24.390    PBC<MDA Ba140 
   582.97       28.  28.22   1.38  1.669E-02   583.02  84.500  1.094E+00 TL208 
   609.34       68.  15.20   1.41  1.603E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  4.098E+01 RU103 
                                               610.30   5.750  4.098E+01 RU103 
   609.42       92.  12.48   0.66  1.605E-02   609.31  46.090  6.876E+00 BI214 
                                               610.30   5.750  5.519E+01 RU103 
   622.04        2. 340.56   1.42  1.576E-02   621.92   9.930    PBC<MDA RH106 
   635.71        2. 379.68   1.43  1.546E-02   635.89  11.310    PBC<MDA SB125 
   657.46        1. 769.24   1.45  1.500E-02   657.76  94.640    PBC<MDA AG110M
   661.35        1. 529.29   1.46  1.492E-02   661.66  85.210    PBC<MDA CS137 
   696.78        3. 189.83   1.49  1.426E-02   696.54  99.000    PBC<MDA PM144 
   724.23        1. 787.54   1.51  1.378E-02   724.20  44.150    PBC<MDA ZR95  
                                               723.36  20.220  1.716E-01 EU154 
   727.37       11.  57.99   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   756.83        5.  96.76   1.54  1.325E-02   756.73  54.460    PBC<MDA ZR95  
   779.11        6.  89.53   1.56  1.291E-02   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  2.026E+00 EU152 
   786.19        7.  87.56   1.57  1.281E-02   785.42   1.280    PBC<MDA BI212 
   814.09        3. 203.53   1.59  1.239E-02   815.77  23.280    PBC<MDA La140 
   860.85        5. 140.19   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   873.75        3. 182.48   1.64  1.166E-02   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  1.117E+00 EU154 
   882.90        1. 366.84   1.65  1.154E-02   883.24   9.600    PBC<MDA PA234 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.54       10.  71.77   1.68  1.122E-02   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  1.779E+00 AC228 
   968.44        5. 125.71   1.72  1.062E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  1.606E+00 AC228 
  1005.24        5. 117.37   1.75  1.027E-02  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  1.393E+00 EU154 
  1049.00        3. 144.68   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
  1120.28       11.  52.61   1.85  9.311E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.60       13.  56.79   1.85  9.309E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.691E-01 Sc46  
                                              1121.30  34.900  2.205E+00 Ta182 
  1121.29       15.  50.43   1.85  9.303E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.482E+00 Ta182 
  1172.91        4. 163.90   1.89  8.929E-03  1173.24  99.900    PBC<MDA CO60  
  1189.41        2. 281.85   1.90  8.821E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.29        6. 123.17   1.94  8.501E-03  1238.28  66.070    PBC<MDA Co56  
  1407.34        0. 883.16   2.06  7.560E-03  1408.00  21.005    PBC<MDA EU152 
                                              1408.00  21.005  1.650E-01 EU152 
  1460.88      267.   6.12   1.72  7.308E-03  1460.83  10.670  1.866E+02 K40   
  1764.50        4. 110.66   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 
  1771.02        1. 490.40   2.29  6.119E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.01    74.86        92.        75. 1.572E+03   24.98   0.941  -        
   308.58    77.25        93.       111. 2.264E+03   15.55   0.897  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    197.76    49.55        38.        16.     0.009    60.94   0.840s
 AM-241    239.91    60.09        79.        17.     0.009    79.39   0.850s
 TH-234    252.95    63.35        69.        34.     0.019    26.88   1.107s
 BA-133    323.72    81.04        92.         3.     0.001   537.30   0.874s
 Np-237    345.53    86.49        78.        30.     0.016    46.28   0.880D
 EU-155    348.66    87.27        96.        55.     0.031    28.52   0.880s
 Cd-109    351.73    88.04        94.        19.     0.010    77.48   0.881D
 Nd-147    374.88    93.83       110.        -7.    -0.004   215.38   0.885s
 TH-234    370.95    92.84       104.        76.     0.042    19.99   1.185s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228    370.30    92.68        98.        73.     0.040    22.49   0.887s
 Gd-153    389.55    97.49        67.         6.     0.004   186.44   0.892s
 Np-239    397.21    99.41        68.         3.     0.002   358.25   0.894s
 Gd-153    419.76   105.05        64.        -8.    -0.004   153.51   0.898s
 Np-239    413.81   103.56        86.        -2.    -0.001   780.96   0.898s
 EU-155    419.74   105.04        85.        -9.    -0.005   148.60   0.900s
 CO-57     488.59   122.25        70.        -6.    -0.003   199.95   0.918s
 EU-154    491.86   123.07        56.         8.     0.004   141.17   0.919s
 PA-234    524.77   131.29       103.         3.     0.001   547.54   0.928s
 CE-144    534.52   133.73        70.        -2.    -0.001   658.56   0.930s
 HF-181    549.76   137.54        62.         3.     0.002   408.87   0.933s
 CO-57     549.18   137.40        62.         3.     0.002   413.15   0.934s
 Tc-99m    562.26   140.67        85.       -10.    -0.006   130.70   0.938s
 U-235     568.18   142.15        47.        14.     0.008    76.57   0.941s
 Ba-140    651.35   162.94        45.         8.     0.004   123.25   0.961s
 U-235     644.84   161.31        34.         5.     0.003   158.49   0.962s
 CE-139    662.11   165.63        41.         8.     0.005   113.17   0.965s
 TH-229    776.75   194.28        44.         4.     0.002   238.09   0.994s
 U-235     820.92   205.33        74.        -5.    -0.003   244.32   1.007s
 TH-229    844.30   211.17        45.        -1.    -0.001   831.22   1.012s
 TH-227    947.57   236.99       143.       -35.    -0.019    51.63   1.039s
 PB-212    954.32   238.67        37.       164.     0.091     9.57   0.956 
 RA-224    962.28   240.66       154.        -4.    -0.002   457.89   1.044s
 PB-214    966.31   241.67        50.        33.     0.018    43.70   0.357s
 EU-152    977.93   244.58        71.        -4.    -0.002   300.30   1.048s
 TH-227   1025.92   256.57        33.        -4.    -0.002   204.71   1.060s
 Cd-113m  1055.44   263.95        33.        -5.    -0.003   164.00   1.067s
 BI-210M  1063.45   265.95        24.         3.     0.001   281.25   1.069s
 TL-208   1109.30   277.42        29.        13.     0.007    65.84   1.081s
 Hg-203   1117.09   279.36        40.        -8.    -0.004   124.72   1.083s
 I-131    1137.29   284.41        38.         5.     0.003   179.27   1.089s
 PB-214   1180.89   295.31         6.        84.     0.047    11.84   1.198 
 Ir-192   1181.03   295.35        18.        77.     0.043    13.83   1.100s
 PB-212   1199.79   300.04        31.        11.     0.006    77.05   1.105s
 PA-231   1199.58   299.99        31.        11.     0.006    77.41   1.105s
 PA-233   1199.69   300.01        31.        11.     0.006    76.91   1.105s
 PA-231   1204.94   301.32        41.        -8.    -0.005   116.69   1.107s
 Ba-140   1216.08   304.11        25.         2.     0.001   430.77   1.110s
 BI-210M  1213.86   303.55        21.         5.     0.003   142.89   1.110s
 Ir-192   1236.43   309.20        22.         5.     0.003   132.49   1.113s
 La-140   1314.27   328.65        29.         7.     0.004   121.38   1.134s
 AC-228   1353.18   338.38        29.        20.     0.011    43.13   1.144s
 Cs-136   1361.42   340.44        49.        -8.    -0.005   124.20   1.146s
 EU-152   1374.62   343.74        21.         7.     0.004    96.86   1.150s
 PB-214   1408.20   352.14        11.       128.     0.071    10.08   1.008s
 BA-133   1420.80   355.28        31.        -7.    -0.004   116.55   1.161s
 I-131    1458.00   364.58        23.        -3.    -0.001   261.12   1.170s
 BA-133   1539.74   385.02        18.         7.     0.004    92.62   1.189s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113   1564.44   391.19        23.        -6.    -0.003   122.66   1.197s
 SB-125   1709.88   427.55        23.        -4.    -0.002   181.31   1.233s
 AG-108M  1736.77   434.27        17.        -2.    -0.001   329.35   1.239s
 SB-125   1851.80   463.03        15.        12.     0.007    51.88   1.268 
 Ir-192   1872.46   468.19        21.        -3.    -0.002   230.23   1.272s
 PM-144   1903.89   476.05        20.        -4.    -0.002   162.27   1.281s
 BE-7     1912.47   478.20        15.         4.     0.002   157.69   1.282s
 HF-181   1916.15   479.12         7.         5.     0.003    85.03   1.286s
 RU-103   1981.44   495.44        21.        -4.    -0.002   153.63   1.300s
 RH-106   2044.24   511.14        25.        31.     0.017    29.33   1.315s
 Nd-147   2122.61   530.73        17.        -1.     0.000   719.06   1.333s
 Ba-140   2149.54   537.46        16.         1.     0.000   751.99   1.339s
 CS-134   2253.21   563.38        26.        -4.    -0.002   166.78   1.364s
 TL-208   2331.60   582.97        17.        28.     0.015    28.22   1.382s
 SB-125   2401.93   600.55        28.        -4.    -0.002   182.26   1.399s
 CS-134   2414.81   603.77        25.        -2.    -0.001   327.17   1.403s
 BI-214   2437.39   609.42        12.        92.     0.051    12.48   0.655s
 RU-103   2437.08   609.34        19.        68.     0.038    15.20   1.408s
 AG-108M  2452.86   613.29        28.        -5.    -0.003   155.98   1.412s
 RH-106   2487.86   622.04        15.         2.     0.001   340.56   1.419s
 SB-125   2542.56   635.71        17.         2.     0.001   379.68   1.432s
 I-131    2549.32   637.40        20.        -2.    -0.001   272.92   1.433s
 AG-110M  2629.55   657.46        14.         1.     0.000   769.24   1.452s
 CS-137   2645.11   661.35        13.         1.     0.001   529.29   1.455s
 PM-144   2786.84   696.78        20.         3.     0.002   189.83   1.487s
 NB-94    2813.27   703.39        16.        -2.    -0.001   258.07   1.493s
 SB-124   2902.57   725.71        27.        -6.    -0.004   120.60   1.511s
 AG-108M  2902.50   725.69        27.        -7.    -0.004   120.20   1.511s
 EU-154   2892.32   723.15        22.        -1.    -0.001   495.86   1.511s
 ZR-95    2896.64   724.23        23.         1.     0.000   787.54   1.512s
 BI-212   2909.21   727.37        14.        11.     0.006    57.99   1.515s
 ZR-95    3027.07   756.83         8.         5.     0.003    96.76   1.541s
 NB-95    3064.35   766.15        15.        -2.    -0.001   244.57   1.549s
 PA-234M  3063.96   766.06        16.        -3.    -0.002   246.00   1.550s
 EU-152   3116.18   779.11        12.         6.     0.003    89.53   1.561s
 BI-212   3144.51   786.19        13.         7.     0.004    87.56   1.567s
 CS-134   3209.00   802.31        28.        -5.    -0.003   145.45   1.581s
 CO-58    3241.44   810.43        24.        -3.    -0.002   236.94   1.589s
 La-140   3256.11   814.09        13.         3.     0.001   203.53   1.593s
 Cs-136   3273.91   818.54        16.        -4.    -0.002   165.30   1.596s
 MN-54    3339.03   834.82        18.        -4.    -0.002   177.65   1.610s
 TL-208   3443.16   860.85        22.         5.     0.003   140.19   1.632s
 NB-94    3484.95   871.30        16.        -1.    -0.001   520.39   1.641s
 EU-154   3494.72   873.75        12.         3.     0.002   182.48   1.643s
 PA-234   3525.29   881.39        15.        -1.    -0.001   405.97   1.649 
 PA-234   3531.35   882.90        11.         1.     0.001   366.84   1.651s
 Sc-46    3559.36   889.91        15.        -3.    -0.002   172.97   1.657s
 AC-228   3645.92   911.54        23.        10.     0.006    71.77   1.675s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:24 AMPage  7
 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3749.00   937.31        16.        -3.    -0.002   192.50   1.697s
 PA-234   3786.48   946.68        15.        -3.    -0.002   190.51   1.704s
 AC-228   3873.51   968.44        20.         5.     0.003   125.71   1.724s
 EU-154   3986.36   996.65        15.        -2.    -0.001   338.63   1.746s
 PA-234M  4003.76  1001.00        21.        -4.    -0.002   391.01   1.750s
 EU-154   4020.72  1005.24        13.         5.     0.003   117.37   1.753s
 Cs-136   4180.93  1045.30         9.        -2.    -0.001   281.09   1.788s
 RH-106   4195.75  1049.00         8.         3.     0.002   144.68   1.790s
 BI-214   4480.89  1120.29        20.        11.     0.006    52.61   1.845D
 Sc-46    4482.14  1120.60        20.        13.     0.007    56.79   1.845s
 Ta-182   4484.94  1121.30        19.        15.     0.008    50.43   1.846D
 CO-60    4691.38  1172.91        16.         4.     0.002   163.90   1.886s
 Ta-182   4757.35  1189.41        15.         2.     0.001   281.85   1.899s
 Ta-182   4884.87  1221.29        19.        -1.    -0.001   424.73   1.923s
 Co-56    4952.88  1238.29        22.         6.     0.003   123.17   1.936s
 FE-59    5169.64  1292.48        15.        -3.    -0.002   175.92   1.975s
 CO-60    5326.40  1331.67        15.        -2.    -0.001   232.65   2.005s
 AG-110M  5520.80  1380.27        10.        -4.    -0.002   125.07   2.042s
 EU-152   5629.05  1407.34         8.         0.     0.000   883.16   2.059s
 K-40     5843.23  1460.88         5.       262.     0.146     6.12   1.718 
 BI-214   7057.61  1764.50         6.         4.     0.002   110.66   2.290s
 Co-56    7083.69  1771.02         5.         1.     0.000   490.40   2.294s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.7186E-01                                      5.31E+01             
                           477.60 9.719E-01 &(  5.484E+00 1.58E+02 1.05E+01 G  
 
NA-22    C   2.1979E-02                                      9.50E+02             
                          1274.53 2.198E-02 %(  1.351E+00 1.62E+03 9.99E+01 G  
 
K-40     N   1.8663E+02                                      4.66E+11             
                          1460.83 1.866E+02  (P 9.374E+00 6.12E+00 1.07E+01 G  
 
Sc-46    F   3.0468E-01                                      8.38E+01             
                           889.28-1.598E-01 ?(  9.945E-01 1.73E+02 1.00E+02 G  
                          1120.55 7.691E-01  (  1.416E+00 5.68E+01 1.00E+02 G  
 
CR-51    F  -1.1658E-01                                      2.77E+01             
                           320.08-1.166E-01 %(  5.479E+00 1.29E+03 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:24 AMPage  8
 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -1.6227E-01                                      3.12E+02             
                           834.85-1.623E-01 ?(  1.031E+00 1.78E+02 1.00E+02 G  
 
FE-59    F   1.2133E-02                                      4.45E+01             
                          1099.25 1.213E-02 %(  2.024E+00 4.37E+03 5.65E+01 G  
                          1291.60-5.081E-01 +   3.220E+00 1.76E+02 4.32E+01 G  
 
Co-56    C   2.2317E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  7.634E-01 1.00E+03 9.99E+01 G  
                          1238.28 5.607E-01 ?(  2.407E+00 1.23E+02 6.61E+01 G  
                          1037.84-2.134E-01 %   8.097E+00 1.01E+03 1.41E+01 G  
                          1771.35 3.818E-01 ?   7.559E+00 4.90E+02 1.55E+01  A 
 
CO-57    C  -3.3265E-02                                      2.72E+02             
                           122.06-7.016E-02 ?(  4.840E-01 2.00E+02 8.56E+01 G  
                           136.47 2.625E-01 ?(  3.795E+00 4.13E+02 1.07E+01 G  
 
CO-58    C  -1.3619E-01                                      7.09E+01             
                           810.78-1.362E-01 ?(  1.153E+00 2.37E+02 9.95E+01 G  
 
CO-60    F   2.8957E-02                                      1.93E+03             
                          1332.50-1.685E-01 ?(  1.430E+00 2.33E+02 1.00E+02 G  
                          1173.24 2.265E-01 ?(  1.328E+00 1.64E+02 9.99E+01 G  
 
ZN-65    F  -6.5446E-02                                      2.44E+02             
                          1115.55-6.545E-02 %(  3.479E+00 1.47E+03 5.06E+01 G  
 
NB-94    I  -9.0815E-02                                      7.41E+06             
                           702.63-9.081E-02 ?(  8.549E-01 2.58E+02 9.79E+01 G  
                           871.10-5.218E-02 +   1.009E+00 5.20E+02 9.99E+01 G  
 
ZR-95    I   3.5882E-01                                      6.40E+01             
                           756.73 3.588E-01 ?(  1.213E+00 9.68E+01 5.45E+01 G  
                           724.20 7.866E-02 -   2.270E+00 7.88E+02 4.42E+01 G  
 
NB-95    I  -9.8839E-02                                      6.40E+01             
                           765.79-9.884E-02 ?(  8.825E-01 2.45E+02 9.98E+01 G  
 
RU-103   I  -1.4272E-01                                      3.93E+01             
                           497.05-1.427E-01 ?(  7.738E-01 1.54E+02 9.09E+01 G  
                           610.30 4.098E+01 ?   1.401E+01 1.52E+01 5.75E+00 GA 
 
RH-106   I   2.0106E+00                                      3.74E+02             
                           621.92 5.768E-01 ?(  7.260E+00 3.41E+02 9.93E+00 G  
                          1050.36 1.114E+01 ?(  5.859E+01 1.45E+02 1.56E+00 G  
                           511.86 4.540E+00 ?   3.856E+00 2.93E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:24 AMPage  9
 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -5.1024E-02                                      1.53E+05             
                           433.94-5.102E-02 ?(  6.164E-01 3.29E+02 9.05E+01 G  
                           722.94-2.886E-01 +   1.201E+00 1.20E+02 9.08E+01 G  
                           614.28-1.939E-01 +   1.060E+00 1.56E+02 8.98E+01 G  
 
AG-110M  F   2.7237E-02                                      2.50E+02             
                           884.68 2.763E-02 %(  1.214E+00 1.15E+03 7.27E+01 G  
                           657.76 2.693E-02 ?(  7.803E-01 7.69E+02 9.46E+01 G  
                           937.49-4.596E-01 +   3.187E+00 1.93E+02 3.44E+01 G  
                          1384.30-1.144E+00 +   5.110E+00 1.25E+02 2.43E+01 G  
                           763.94 0.000E+00 -   5.440E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -2.1512E-01                                      1.15E+02             
                           391.69-2.151E-01 ?(  9.183E-01 1.23E+02 6.40E+01 G  
 
SB-124   F  -1.4843E-03                                      6.02E+01             
                           602.73-1.484E-03 %(  8.737E-01 1.59E+04 9.83E+01 G  
                          1690.98 0.000E+00 +   1.341E+00 1.00E+03 4.78E+01 G  
                           722.79-2.412E+00 +   1.007E+01 1.21E+02 1.08E+01 G  
 
SB-125   I   5.7719E-01                                      1.01E+03             
                           427.88-3.360E-01 ?(  2.161E+00 1.81E+02 2.96E+01 G  
                           600.50-8.190E-01 +   5.261E+00 1.82E+02 1.79E+01 G  
                           635.89 4.952E-01 ?(  6.917E+00 3.80E+02 1.13E+01 G  
                           463.37 3.248E+00 ?(  5.358E+00 5.19E+01 1.05E+01 G  
 
I-131    I   3.4850E-02                                      8.02E+00             
                           364.48-7.248E-02 ?(  6.797E-01 2.61E+02 8.17E+01 G  
                           284.30 1.463E+00 ?(  9.160E+00 1.79E+02 6.14E+00 G  
                           636.97-1.186E+00 +   1.172E+01 2.73E+02 7.17E+00 G  
 
Gd-153   F   2.1255E-01                                      2.42E+02             
                            97.50 2.126E-01 ?(  1.366E+00 1.86E+02 3.00E+01 G  
                           103.20-3.438E-01 +   1.812E+00 1.54E+02 2.18E+01 G  
 
Tc-99m   I  -1.2331E-01                                      2.51E-01             
                           140.51-1.233E-01 ?(  5.483E-01 1.31E+02 8.93E+01 G  
 
BA-133   F  -2.5062E-01                                      3.85E+03             
                           356.00-2.506E-01 ?(  1.006E+00 1.17E+02 6.20E+01 G  
                           302.85 3.665E-02 &   3.253E+00 2.47E+03 1.83E+01 G  
                           383.84 1.844E+00 &   5.849E+00 9.26E+01 8.94E+00 GA 
                            80.99 8.197E-02 +   1.529E+00 5.37E+02 3.41E+01 GA 
 
CS-134   I  -7.7129E-02                                      7.54E+02             
                           604.71-7.713E-02 &(  9.090E-01 3.27E+02 9.76E+01 G  
                           795.87 6.334E-03 %   1.253E+00 5.35E+03 8.55E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:24 AMPage 10
 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32-4.274E-02 &   5.572E+00 3.56E+03 1.54E+01 G  
                           801.95-2.720E+00 +   1.382E+01 1.45E+02 8.69E+00 G  
                           563.24-1.732E+00 +   1.018E+01 1.67E+02 8.35E+00 G  
 
CS-137   I   4.3309E-02                                      1.10E+04             
                           661.66 4.331E-02 &(  8.600E-01 5.29E+02 8.52E+01 G  
 
CE-139   F   1.1927E-01                                      1.38E+02             
                           165.85 1.193E-01  (  4.621E-01 1.13E+02 7.99E+01 G  
 
Ba-140   I   4.2210E-01                                      1.28E+01             
                           537.26 9.593E-02 ?(  2.693E+00 7.52E+02 2.44E+01 G  
                           162.66 1.478E+00 &(  6.252E+00 1.23E+02 6.22E+00 G  
                           304.85 7.451E-01 ?(  1.161E+01 4.31E+02 4.29E+00 G  
 
La-140   I   1.8236E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.371E-01 1.00E+03 9.54E+01 G  
                           487.02-2.279E-02 %   1.402E+00 1.65E+03 4.55E+01 G  
                           328.76 6.660E-01 ?(  2.795E+00 1.21E+02 2.03E+01 G  
                           815.77 5.079E-01 ?(  3.769E+00 2.04E+02 2.33E+01 G  
 
CE-141   I  -4.6668E-03                                      3.25E+01             
                           145.44-4.667E-03 %(  9.160E-01 5.57E+03 4.82E+01 G  
 
CE-144   I  -1.6596E-01                                      2.85E+02             
                           133.54-1.660E-01 ?(  3.827E+00 6.59E+02 1.11E+01 G  
 
PM-144   C   1.3763E-01                                      3.63E+02             
                           696.54 1.376E-01 &(  9.327E-01 1.90E+02 9.90E+01 G  
                           618.06-1.304E-02 &   6.459E-01 1.29E+03 9.91E+01 G  
                           476.81-2.734E-01 +   1.573E+00 1.62E+02 4.20E+01 G  
 
EU-152   F   1.0557E+00                                      4.94E+03             
                           344.29 5.818E-01 ?(  1.932E+00 9.69E+01 2.65E+01 G  
                          1112.07-6.327E-02 %   9.313E+00 3.91E+03 1.36E+01 G  
                           121.78 0.000E+00 &   1.555E+00 1.00E+03 2.86E+01 G  
                           778.92 2.026E+00 ?(  6.232E+00 8.95E+01 1.29E+01 G  
                           964.11-6.948E-02 %   9.199E+00 3.60E+03 1.46E+01 G  
                           244.69-8.381E-01 &   8.742E+00 3.00E+02 7.58E+00 G  
                          1408.00 1.650E-01 -   5.685E+00 8.83E+02 2.10E+01 GA 
 
EU-154   I   1.2813E+00                                      3.14E+03             
                           873.23 1.117E+00 ?(  7.406E+00 1.82E+02 1.23E+01 G  
                           123.10 1.881E-01 -   9.123E-01 1.41E+02 4.08E+01 G  
                          1274.54 6.413E-02 %   3.836E+00 1.58E+03 3.52E+01 G  
                           723.36-2.683E-01 -   4.857E+00 4.96E+02 2.02E+01 G  
                          1004.77 1.393E+00 ?(  5.764E+00 1.17E+02 1.80E+01 G  
                           996.33-8.478E-01 +   1.058E+01 3.39E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:24 AMPage 11
 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   9.4570E-01                                      1.81E+03             
                           105.31-4.193E-01 ?(  2.127E+00 1.49E+02 2.12E+01 G  
                            86.54 1.888E+00 &(  1.657E+00 2.85E+01 3.07E+01 G  
 
HF-181   F   2.0460E-01                                      4.24E+01             
                           482.00 1.844E-01 ?(  5.385E-01 8.50E+01 8.05E+01 G  
                           133.02 1.641E-02 %   9.391E-01 1.62E+03 4.33E+01 G  
                           345.83-7.261E-02 %   3.807E+00 1.44E+03 1.51E+01 G  
                           136.30 4.830E-01 ?(  6.912E+00 4.09E+02 5.85E+00 G  
 
Ta-182   F   2.4817E+00                                      1.14E+02             
                          1121.30 2.482E+00  (  3.984E+00 5.04E+01 3.49E+01 G  
                          1221.41-3.581E-01 -   5.566E+00 4.25E+02 2.70E+01 G  
                          1189.05 7.695E-01 -   7.970E+00 2.82E+02 1.62E+01 G  
 
Hg-203   F  -1.6225E-01                                      4.66E+01             
                           279.20-1.622E-01 ?(  6.962E-01 1.25E+02 8.15E+01 G  
 
TL-208   N   1.1966E+00                                      6.98E+02             
                           583.02 1.094E+00  (  8.599E-01 2.82E+01 8.45E+01 G  
                           277.28 3.557E+00 +   7.741E+00 6.58E+01 6.31E+00 G  
                           860.56 1.894E+00 ?(  9.319E+00 1.40E+02 1.24E+01 G  
 
pm-146   C   4.0611E-02                                      2.02E+03             
                           747.16 4.061E-02 %(  2.751E+00 1.82E+03 3.40E+01 G  
                           735.72 0.000E+00 -   4.509E+00 1.00E+03 2.25E+01 G  
                           453.88 0.000E+00 -   7.267E-01 1.00E+03 6.50E+01 G  
 
Cd-113m     -1.4387E+03                                      5.33E+03             
                           263.70-1.439E+03 ?(  8.246E+03 1.64E+02 6.00E-03   K
 
Cd-109   F   5.1134E+00                                      4.53E+02             
                            88.04 5.113E+00  (  1.320E+01 7.75E+01 3.79E+00 G  
 
PB-210   N  -2.3240E-01                                      8.14E+03             
                            46.54-2.324E-01 %(P 2.129E+01 7.26E+01 4.25E+00 G  
 
PB-212   N   5.8578E+00                                      6.98E+02             
                           238.63 5.858E+00  (P 1.100E+00 9.57E+00 4.33E+01 G  
                           300.03 6.305E+00 &   1.628E+01 7.70E+01 3.28E+00 GA 
 
PB-214   N   7.5839E+00                                      5.84E+05             
                           351.93 7.327E+00  (  1.024E+00 1.01E+01 3.76E+01 G  
                           295.09 8.084E+00  (  1.305E+00 1.18E+01 1.93E+01 G  
                           242.00 6.932E+00     7.491E+00 4.37E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 8:26:24 AMPage 12
 TestAmerica                     Spectrum name: 7_Gamma_20140353.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -2.2755E-03                                      1.18E+04             
                           569.70-2.276E-03 &(  5.025E-01 5.51E+03 9.77E+01 G  
                          1063.66-2.725E-02 %   1.431E+00 1.37E+03 7.45E+01 G  
 
BI-212   N   5.7204E+00                                      6.98E+02             
                           727.17 5.720E+00  (  1.074E+01 5.80E+01 7.55E+00 G  
                           785.42 2.209E+01 ?   6.619E+01 8.76E+01 1.28E+00 GA 
 
BI-214   N   6.8756E+00                                      5.84E+05             
                           609.31 6.876E+00  (P 1.438E+00 1.25E+01 4.61E+01 G  
                          1120.29 4.305E+00 - P 9.327E+00 5.26E+01 1.51E+01 G  
                          1764.49 2.153E+00 -   8.513E+00 1.11E+02 1.54E+01 G  
 
BI-210M  T   1.7121E-01                                      1.10E+09             
                           265.83 8.535E-02  (  8.625E-01 2.81E+02 5.00E+01 G  
                           304.90 3.245E-01 ?(  1.632E+00 1.43E+02 2.80E+01 G  
 
RA-224   N  -1.4643E+00                                      6.98E+02             
                           240.99-1.464E+00 ?(  2.298E+01 4.58E+02 4.10E+00 G  
 
AC-228   N   2.0887E+00                                      2.10E+03             
                           911.07 1.779E+00 ?(  4.257E+00 7.18E+01 2.90E+01 G  
                           968.97 1.606E+00 ?(  7.061E+00 1.26E+02 1.75E+01 G  
                           338.32 3.539E+00  (  4.787E+00 4.31E+01 1.20E+01 G  
                            93.35 1.330E+01 ?   8.904E+00 2.25E+01 5.56E+00 XA 
 
TH-227   N  -4.3032E+00                                      7.95E+03             
                           235.97-4.303E+00 ?(  7.249E+00 5.16E+01 1.23E+01 G  
                            50.14 3.827E+00 +   7.655E+00 6.09E+01 8.00E+00 G  
                           256.24-9.579E-01 +   6.904E+00 2.05E+02 7.00E+00 G  
 
TH-229   N   1.1864E+00                                      2.68E+06             
                           193.51 1.186E+00 &(  9.898E+00 2.38E+02 4.40E+00 G  
                           210.85-5.314E-01 +   1.572E+01 8.31E+02 2.99E+00 G  
 
TH-234   N   1.3269E+01                                      1.63E+12             
                            63.29 1.239E+01  (P 1.508E+01 2.69E+01 3.81E+00 G  
                            92.59 1.387E+01 *(P 9.166E+00 2.00E+01 5.58E+00 G  
 
PA-231   N   9.9259E-01                                      1.20E+07             
                           302.65-5.310E+00 &(  2.124E+01 1.17E+02 2.88E+00 G  
                           300.07 8.371E+00  (  2.173E+01 7.74E+01 2.46E+00 G  
 
PA-233   C   4.7284E-01                                      7.82E+08             
                           312.01-2.139E-02 %(  1.631E+00 2.11E+03 3.60E+01 G  
                           300.18 3.343E+00  (  8.615E+00 7.69E+01 6.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   3.3050E-01                                      1.63E+12             
                           131.29 1.480E-01 ?(  2.806E+00 5.48E+02 1.80E+01 G  
                           946.02-1.164E+00 +   8.007E+00 1.91E+02 1.34E+01 G  
                           569.47 1.312E-01 &   9.928E+00 2.05E+03 8.20E+00 G  
                           883.24 6.727E-01 &(  9.262E+00 3.67E+02 9.60E+00 G  
                           880.53-1.093E+00 +   1.646E+01 4.06E+02 6.00E+00 GA 
 
PA-234M  N  -2.5339E+01                                      1.63E+12             
                          1001.00-2.534E+01 ?(P 1.534E+02 3.91E+02 8.37E-01 G  
                           766.41-3.990E+01 + P 3.060E+02 2.46E+02 2.94E-01 G  
 
U-235    N   1.2842E+00                                      2.57E+11             
                           143.79 1.308E+00 &(  3.346E+00 7.66E+01 1.10E+01 G  
                           205.33-1.371E+00 -   1.159E+01 2.44E+02 5.01E+00 G  
                           163.38 1.233E+00 &(  6.815E+00 1.58E+02 5.08E+00 G  
 
AM-241   T   6.9593E-01                                      1.58E+05             
                            59.54 6.959E-01 &(  1.845E+00 7.94E+01 3.59E+01 G  
 
Np-237   F   2.3706E+00                                      2.14E+06             
                            86.49 2.371E+00  (  3.534E+00 4.63E+01 1.31E+01 G  
 
Ir-192   F   1.0295E+00                                      7.40E+01             
                           316.49 6.286E-03 %(  5.952E-01 2.59E+03 8.70E+01 G  
                           468.06-1.533E-01 +   1.268E+00 2.30E+02 5.18E+01 G  
                           308.44 3.189E-01 ?(  1.479E+00 1.32E+02 3.18E+01 G  
                           295.95 4.731E+00 ?(  1.388E+00 1.38E+01 3.02E+01 G  
 
Cs-136   F  -1.6380E-01                                      1.30E+01             
                           818.50-1.638E-01 ?(  9.681E-01 1.65E+02 1.00E+02 G  
                          1048.07-1.102E-01 +   1.169E+00 2.81E+02 8.00E+01 G  
                           340.57-3.702E-01 +   1.575E+00 1.24E+02 4.69E+01 G  
 
Np-239   T   3.2038E-02                                      2.36E+00             
                           103.70-6.929E-02 &   1.886E+00 7.81E+02 2.40E+01 X  
                           106.13 3.204E-02 %(  1.938E+00 1.73E+03 2.27E+01 G  
                            99.50 2.189E-01 ?   2.733E+00 3.58E+02 1.50E+01 X  
 
Nd-147      -1.9315E-01                                      1.11E+01             
                           531.00-1.931E-01 ?(  5.161E+00 7.19E+02 1.30E+01 G  
                            91.10-2.533E-01 +   1.868E+00 2.15E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.55        38.        16.     0.009    60.94   3.827E+00   
 AM-241      60.09        79.        17.     0.009    79.39   6.959E-01   
 BA-133      81.04        92.         3.     0.001   537.30   8.197E-02   
 EU-155      87.27        96.        55.     0.031    28.52   1.888E+00   
 Nd-147      93.83       110.        -7.    -0.004   215.38  -2.533E-01   
 AC-228      92.68        98.        73.     0.040    22.49   1.330E+01   
 Gd-153      97.49        67.         6.     0.004   186.44   2.126E-01   
 Np-239      99.41        68.         3.     0.002   358.25   2.189E-01   
 Gd-153     105.05        64.        -8.    -0.004   153.51  -3.438E-01   
 Np-239     103.56        86.        -2.    -0.001   780.96  -6.929E-02   
 EU-155     105.04        85.        -9.    -0.005   148.60  -4.193E-01   
 EU-154     123.07        56.         8.     0.004   141.17   1.881E-01   
 CE-144     133.73        70.        -2.    -0.001   658.56  -1.660E-01   
 HF-181     137.54        62.         3.     0.002   408.87   4.830E-01   
 Tc-99m     140.67        85.       -10.    -0.006   130.70  -1.233E-01   
 U-235      142.15        47.        14.     0.008    76.57   1.308E+00   
 Ba-140     162.94        45.         8.     0.004   123.25   1.478E+00   
 U-235      161.31        34.         5.     0.003   158.49   1.233E+00   
 CE-139     165.63        41.         8.     0.005   113.17   1.193E-01   
 TH-229     194.28        44.         4.     0.002   238.09   1.186E+00   
 U-235      205.33        74.        -5.    -0.003   244.32  -1.371E+00   
 TH-229     211.17        45.        -1.    -0.001   831.22  -5.314E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227     236.99       143.       -35.    -0.019    51.63  -4.303E+00   
 RA-224     240.66       154.        -4.    -0.002   457.89  -1.464E+00   
 EU-152     244.58        71.        -4.    -0.002   300.30  -8.381E-01   
 TH-227     256.57        33.        -4.    -0.002   204.71  -9.579E-01   
 Cd-113m    263.95        33.        -5.    -0.003   164.00  -1.439E+03   
 BI-210M    265.95        24.         3.     0.001   281.25   8.535E-02   
 TL-208     277.42        29.        13.     0.007    65.84   3.557E+00   
 Hg-203     279.36        40.        -8.    -0.004   124.72  -1.622E-01   
 I-131      284.41        38.         5.     0.003   179.27   1.463E+00   
 Ir-192     295.35        18.        77.     0.043    13.83   4.731E+00   
 PA-231     299.99        31.        11.     0.006    77.41   8.371E+00   
 PA-233     300.01        31.        11.     0.006    76.91   3.343E+00   
 PA-231     301.32        41.        -8.    -0.005   116.69  -5.310E+00   
 Ba-140     304.11        25.         2.     0.001   430.77   7.451E-01   
 BI-210M    303.55        21.         5.     0.003   142.89   3.245E-01   
 Ir-192     309.20        22.         5.     0.003   132.49   3.189E-01   
 La-140     328.65        29.         7.     0.004   121.38   6.660E-01   
 AC-228     338.38        29.        20.     0.011    43.13   3.539E+00   
 Cs-136     340.44        49.        -8.    -0.005   124.20  -3.702E-01   
 EU-152     343.74        21.         7.     0.004    96.86   5.818E-01   
 BA-133     355.28        31.        -7.    -0.004   116.55  -2.506E-01   
 I-131      364.58        23.        -3.    -0.001   261.12  -7.248E-02   
 BA-133     385.02        18.         7.     0.004    92.62   1.844E+00   
 SN-113     391.19        23.        -6.    -0.003   122.66  -2.151E-01   
 SB-125     427.55        23.        -4.    -0.002   181.31  -3.360E-01   
 AG-108M    434.27        17.        -2.    -0.001   329.35  -5.102E-02   
 SB-125     463.03        15.        12.     0.007    51.88   3.248E+00   
 Ir-192     468.19        21.        -3.    -0.002   230.23  -1.533E-01   
 PM-144     476.05        20.        -4.    -0.002   162.27  -2.734E-01   
 BE-7       478.20        15.         4.     0.002   157.69   9.719E-01   
 HF-181     479.12         7.         5.     0.003    85.03   1.844E-01   
 RU-103     495.44        21.        -4.    -0.002   153.63  -1.427E-01   
 RH-106     511.14        25.        31.     0.017    29.33   4.540E+00   
 Nd-147     530.73        17.        -1.     0.000   719.06  -1.931E-01   
 Ba-140     537.46        16.         1.     0.000   751.99   9.593E-02   
 CS-134     563.38        26.        -4.    -0.002   166.78  -1.732E+00   
 TL-208     582.97        17.        28.     0.015    28.22   1.094E+00   
 SB-125     600.55        28.        -4.    -0.002   182.26  -8.190E-01   
 CS-134     603.77        25.        -2.    -0.001   327.17  -7.713E-02   
 RU-103     609.34        19.        68.     0.038    15.20   4.098E+01   
 AG-108M    613.29        28.        -5.    -0.003   155.98  -1.939E-01   
 RH-106     622.04        15.         2.     0.001   340.56   5.768E-01   
 SB-125     635.71        17.         2.     0.001   379.68   4.952E-01   
 I-131      637.40        20.        -2.    -0.001   272.92  -1.186E+00   
 AG-110M    657.46        14.         1.     0.000   769.24   2.693E-02   
 CS-137     661.35        13.         1.     0.001   529.29   4.331E-02   
 PM-144     696.78        20.         3.     0.002   189.83   1.376E-01   
 NB-94      703.39        16.        -2.    -0.001   258.07  -9.081E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     725.71        27.        -6.    -0.004   120.60  -2.412E+00   
 AG-108M    725.69        27.        -7.    -0.004   120.20  -2.886E-01   
 EU-154     723.15        22.        -1.    -0.001   495.86  -2.683E-01   
 ZR-95      724.23        23.         1.     0.000   787.54   7.866E-02   
 BI-212     727.37        14.        11.     0.006    57.99   5.720E+00   
 ZR-95      756.83         8.         5.     0.003    96.76   3.588E-01   
 NB-95      766.15        15.        -2.    -0.001   244.57  -9.884E-02   
 PA-234M    766.06        16.        -3.    -0.002   246.00  -3.990E+01  P
 EU-152     779.11        12.         6.     0.003    89.53   2.026E+00   
 BI-212     786.19        13.         7.     0.004    87.56   2.209E+01   
 CS-134     802.31        28.        -5.    -0.003   145.45  -2.720E+00   
 CO-58      810.43        24.        -3.    -0.002   236.94  -1.362E-01   
 La-140     814.09        13.         3.     0.001   203.53   5.079E-01   
 Cs-136     818.54        16.        -4.    -0.002   165.30  -1.638E-01   
 MN-54      834.82        18.        -4.    -0.002   177.65  -1.623E-01   
 TL-208     860.85        22.         5.     0.003   140.19   1.894E+00   
 NB-94      871.30        16.        -1.    -0.001   520.39  -5.218E-02   
 EU-154     873.75        12.         3.     0.002   182.48   1.117E+00   
 Sc-46      889.91        15.        -3.    -0.002   172.97  -1.598E-01   
 AC-228     911.54        23.        10.     0.006    71.77   1.779E+00   
 AG-110M    937.31        16.        -3.    -0.002   192.50  -4.596E-01   
 AC-228     968.44        20.         5.     0.003   125.71   1.606E+00   
 EU-154     996.65        15.        -2.    -0.001   338.63  -8.478E-01   
 PA-234M   1001.00        21.        -4.    -0.002   391.01  -2.534E+01  P
 EU-154    1005.24        13.         5.     0.003   117.37   1.393E+00   
 Cs-136    1045.30         9.        -2.    -0.001   281.09  -1.102E-01   
 RH-106    1049.00         8.         3.     0.002   144.68   1.114E+01   
 Sc-46     1120.60        20.        13.     0.007    56.79   7.691E-01   
 CO-60     1172.91        16.         4.     0.002   163.90   2.265E-01   
 Co-56     1238.29        22.         6.     0.003   123.17   5.607E-01   
 FE-59     1292.48        15.        -3.    -0.002   175.92  -5.081E-01   
 CO-60     1331.67        15.        -2.    -0.001   232.65  -1.685E-01   
 AG-110M   1380.27        10.        -4.    -0.002   125.07  -1.144E+00   
 EU-152    1407.34         8.         0.     0.000   883.16   1.650E-01   
 Co-56     1771.02         5.         1.     0.000   490.40   3.818E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.7185E-01    9.7186E-01    1.577E+02%                5.48E+00
 NA-22  #A    2.1979E-02    2.1979E-02    1.624E+03%                1.35E+00
 K-40         1.8663E+02    1.8663E+02    6.237E+00%                9.37E+00
 Sc-46  #A    3.0468E-01    3.0468E-01    5.679E+01%                9.95E-01
 CR-51  #A   -1.1658E-01   -1.1658E-01    1.292E+03%                5.48E+00
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 MN-54  #A   -1.6227E-01   -1.6227E-01    1.776E+02%                1.03E+00
 FE-59  #A    1.2133E-02    1.2133E-02    4.368E+03%                2.02E+00
 Co-56  #A    2.2317E-01    2.2317E-01    1.232E+02%                7.63E-01
 CO-57  #A   -3.3265E-02   -3.3265E-02    2.000E+02%                4.84E-01
 CO-58  #A   -1.3619E-01   -1.3619E-01    2.369E+02%                1.15E+00
 CO-60  #A    2.8957E-02    2.8957E-02    1.423E+02%                1.43E+00
 ZN-65  #A   -6.5446E-02   -6.5446E-02    1.472E+03%                3.48E+00
 NB-94  #A   -9.0815E-02   -9.0815E-02    2.581E+02%                8.55E-01
 ZR-95  #A    3.5881E-01    3.5882E-01    9.676E+01%                1.21E+00
 NB-95  #A   -9.8838E-02   -9.8839E-02    2.446E+02%                8.82E-01
 RU-103 #A   -1.4272E-01   -1.4272E-01    1.536E+02%                7.74E-01
 RH-106 #A    2.0106E+00    2.0106E+00    1.447E+02%                7.26E+00
 AG-108M#A   -5.1024E-02   -5.1024E-02    3.294E+02%                6.16E-01
 AG-110M#A    2.7237E-02    2.7237E-02    6.903E+02%                1.21E+00
 SN-113 #A   -2.1512E-01   -2.1512E-01    1.227E+02%                9.18E-01
 SB-124 #A   -1.4843E-03   -1.4843E-03    1.594E+04%                8.74E-01
 SB-125 #A    5.7719E-01    5.7719E-01    5.188E+01%                2.16E+00
 I-131  #A    3.4847E-02    3.4850E-02    1.584E+02%                6.80E-01
 Gd-153 #A    2.1255E-01    2.1255E-01    1.864E+02%                1.37E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.83E+01
 Tc-99m #A   -1.2300E-01   -1.2331E-01    1.307E+02%                5.48E-01
 BA-133 #A   -2.5062E-01   -2.5062E-01    1.165E+02%                1.01E+00
 CS-134 #A   -7.7129E-02   -7.7129E-02    3.272E+02%                9.09E-01
 CS-137 #A    4.3309E-02    4.3309E-02    5.293E+02%                8.60E-01
 CE-139 #A    1.1927E-01    1.1927E-01    1.132E+02%                4.62E-01
 Ba-140 #A    4.2208E-01    4.2210E-01    1.232E+02%                2.69E+00
 La-140 #A    1.8235E-01    1.8236E-01    1.214E+02%                6.37E-01
 CE-141 #A   -4.6667E-03   -4.6668E-03    5.573E+03%                9.16E-01
 CE-144 #A   -1.6596E-01   -1.6596E-01    6.586E+02%                3.83E+00
 PM-144 #A    1.3763E-01    1.3763E-01    1.898E+02%                9.33E-01
 EU-152 #A    1.0557E+00    1.0557E+00    6.595E+01%                1.93E+00
 EU-154 #A    1.2813E+00    1.2813E+00    1.085E+02%                7.41E+00
 EU-155 #A    9.4570E-01    9.4570E-01    2.852E+01%                2.13E+00
 HF-181 #A    2.0460E-01    2.0460E-01    8.503E+01%                5.38E-01
 Ta-182  A    2.4817E+00    2.4817E+00    5.043E+01%                3.98E+00
 Hg-203 #A   -1.6224E-01   -1.6225E-01    1.247E+02%                6.96E-01
 TL-208 #     1.1966E+00    1.1966E+00    2.822E+01%                8.60E-01
 pm-146 #A    4.0611E-02    4.0611E-02    1.817E+03%                2.75E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.17E+00
 Cd-113m#A   -1.4387E+03   -1.4387E+03    1.640E+02%                8.25E+03
 Cd-109  A    5.1134E+00    5.1134E+00    7.748E+01%                1.32E+01
 PB-210 #A   -2.3240E-01   -2.3240E-01    2.579E+03%                2.13E+01
 PB-212       5.8578E+00    5.8578E+00    9.931E+00%                1.10E+00
 PB-214       7.5839E+00    7.5839E+00    7.776E+00%                1.02E+00
 BI-207 #A   -2.2755E-03   -2.2755E-03    5.508E+03%                5.02E-01
 BI-212 #A    5.7204E+00    5.7204E+00    5.799E+01%                1.07E+01
 BI-214       6.8756E+00    6.8756E+00    1.300E+01%                1.44E+00
 BI-210M#A    1.7121E-01    1.7121E-01    1.429E+02%                8.62E-01
 RA-224 #A   -1.4643E+00   -1.4643E+00    4.579E+02%                2.30E+01
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 AC-228 #A    2.0887E+00    2.0887E+00    4.313E+01%                4.26E+00
 TH-227 #A   -4.3032E+00   -4.3032E+00    5.163E+01%                7.25E+00
 TH-229 #A    1.1864E+00    1.1864E+00    2.381E+02%                9.90E+00
 TH-234  A    1.3269E+01    1.3269E+01    2.477E+01%                1.51E+01
 PA-231 #A    9.9259E-01    9.9259E-01    7.002E+01%                2.12E+01
 PA-233 #A    4.7284E-01    4.7284E-01    7.691E+01%                1.63E+00
 PA-234 #A    3.3050E-01    3.3050E-01    3.295E+02%                2.81E+00
 PA-234M#A   -2.5339E+01   -2.5339E+01    6.256E+02%                1.53E+02
 U-235  #A    1.2842E+00    1.2842E+00    7.657E+01%                3.35E+00
 AM-241 #A    6.9593E-01    6.9593E-01    7.939E+01%                1.85E+00
 Np-237  A    2.3706E+00    2.3706E+00    4.628E+01%                3.53E+00
 Ir-192 #C    1.0295E+00    1.0295E+00    1.383E+01%                5.95E-01
 Cs-136 #A   -1.6379E-01   -1.6380E-01    1.653E+02%                9.68E-01
 Np-239 #A    3.2029E-02    3.2038E-02    1.729E+03%                1.94E+00
 Nd-147 #A   -1.9314E-01   -1.9315E-01    7.191E+02%                5.16E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.8 to  2000.1 keV)     2.251E+02  Bq/Sample     
 Total Decayed Activity ( 1188.8 to  2000.1 keV) 2.2506697E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140373 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-23-E 
             Detector: Ge9 S/N100228730   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-23-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:43        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:44:11     Real Time: 1802   sec
        Analysis Time: 2/10/2014 12:14        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.218E-02         2521.0     1.819E+00    1.819E+00    6.602E+00
NA-22      1.401E-02         2557.0     3.582E-01    3.582E-01    1.315E+00
K-40       2.150E+02            5.3     1.150E+01    1.592E+01    1.091E+01
Sc-46      9.453E-01           19.8     1.868E-01    1.929E-01    9.750E-01
CR-51     -9.920E-01          213.1     2.114E+00    2.114E+00    7.317E+00
MN-54     -6.936E-02          397.4     2.756E-01    2.757E-01    9.922E-01
FE-59      0.000E+00          707.1     1.136E-01    1.136E-01    2.494E+00
Co-56      3.164E-01           63.6     2.014E-01    2.020E-01    1.018E+00
CO-57      1.545E-01          103.6     1.600E-01    1.602E-01    5.870E-01
CO-58      1.853E-01          117.6     2.179E-01    2.181E-01    7.633E-01
CO-60      1.082E-01          166.4     1.800E-01    1.801E-01    1.048E+00
ZN-65     -1.161E+00           95.3     1.106E+00    1.108E+00    3.731E+00
NB-94      1.148E-01          219.9     2.525E-01    2.526E-01    8.960E-01
ZR-95      0.000E+00         1000.0     6.238E-02    6.238E-02    1.606E+00
NB-95     -1.603E-01          180.5     2.894E-01    2.895E-01    1.015E+00
RU-103    -6.066E-03         3094.0     1.877E-01    1.877E-01    6.911E-01
RH-106    -2.674E-01          107.2     2.867E-01    2.871E-01    8.219E+00
AG-108M    0.000E+00         1000.0     1.409E-01    1.409E-01    6.067E-01
AG-110M    8.196E-02          148.0     1.213E-01    1.214E-01    1.344E+00
SN-113     0.000E+00         1000.0     1.224E-01    1.224E-01    1.321E+00
SB-124     1.434E-01          101.0     1.449E-01    1.451E-01    5.506E-01
SB-125     8.493E-01           64.7     5.492E-01    5.509E-01    2.182E+00
I-131      3.034E-01          117.0     3.549E-01    3.552E-01    7.388E-01
Gd-153     3.284E-02         1739.0     5.712E-01    5.712E-01    1.975E+00
Ga-68      0.000E+00         1000.0     3.356E+00    3.356E+00    4.005E+01
Tc-99m    -2.023E-01          111.0     2.246E-01    2.249E-01    7.552E-01
BA-133    -2.913E-01          121.3     3.534E-01    3.537E-01    1.206E+00
CS-134    -5.669E-01           66.3     3.757E-01    3.768E-01    1.242E+00
CS-137     6.137E-02          433.8     2.662E-01    2.662E-01    9.610E-01
CE-139     6.115E-02          351.4     2.149E-01    2.150E-01    7.409E-01
Ba-140     5.298E-02           94.5     5.008E-02    5.016E-02    3.181E+00
La-140     2.769E-01           46.4     1.285E-01    1.293E-01    1.448E+00
CE-141    -4.966E-02          741.7     3.683E-01    3.683E-01    1.271E+00
CE-144     1.535E+00           73.6     1.130E+00    1.132E+00    3.761E+00
PM-144     9.271E-02           77.1     7.144E-02    7.160E-02    9.904E-01
EU-152     5.347E-01          113.2     6.055E-01    6.061E-01    2.305E+00
EU-154     3.451E-01          110.6     3.818E-01    3.822E-01    7.384E+00
EU-155     1.716E+00           31.0     5.312E-01    5.395E-01    2.741E+00
HF-181     3.005E-01           72.0     2.162E-01    2.167E-01    7.051E-01
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Ta-182     5.843E+00           19.9     1.162E+00    1.198E+00    2.865E+00
Hg-203    -1.589E-01          159.1     2.528E-01    2.530E-01    8.669E-01
TL-208     3.493E+00           12.7     4.450E-01    4.805E-01    6.082E-01
pm-146     2.322E-01          107.3     2.491E-01    2.494E-01    2.183E+00
y-88       2.385E-02          450.9     1.075E-01    1.075E-01    1.215E+00
Cd-113m    5.276E+03           52.1     2.749E+03    2.770E+03    8.897E+03
Cd-109     1.878E+01           30.3     5.693E+00    5.789E+00    1.790E+01
PB-210     1.112E+01           60.5     6.728E+00    6.760E+00    2.212E+01
PB-212     7.718E+00            8.2     6.294E-01    8.034E-01    1.319E+00
PB-214     1.274E+01            8.4     1.074E+00    1.261E+00    1.630E+00
BI-207    -1.434E-02         1088.0     1.560E-01    1.560E-01    5.860E-01
BI-212     5.654E+00           56.9     3.219E+00    3.232E+00    1.044E+01
BI-214     1.254E+01            7.6     9.498E-01    1.152E+00    1.254E+00
BI-210M   -1.207E-02           70.2     8.477E-03    8.508E-03    1.100E+00
RA-224     1.539E+01           42.1     6.475E+00    6.550E+00    2.085E+01
AC-228     9.018E+00           12.4     1.117E+00    1.208E+00    1.676E+00
TH-227     1.276E+00          117.4     1.498E+00    1.500E+00    1.093E+01
TH-229    -2.260E-01         1385.0     3.131E+00    3.131E+00    1.108E+01
TH-234     6.204E+00           56.8     3.525E+00    3.540E+00    2.316E+01
PA-231     4.113E+00           42.6     1.751E+00    1.765E+00    2.355E+01
PA-233     6.585E-01           42.6     2.803E-01    2.826E-01    1.781E+00
PA-234     2.979E-01          211.6     6.305E-01    6.307E-01    3.258E+00
PA-234M   -5.538E+00          566.1     3.135E+01    3.135E+01    1.155E+02
U-235      5.533E+00           28.3     1.564E+00    1.589E+00    3.781E+00
AM-241    -6.982E-01          117.5     8.201E-01    8.209E-01    2.757E+00
Np-237     5.632E+00           31.0     1.744E+00    1.772E+00    5.505E+00
Ir-192     2.116E+00           10.7     2.265E-01    2.588E-01    8.680E-01
Cs-136     3.418E-02          128.0     4.374E-02    4.379E-02    8.914E-01
Np-239     5.652E-01          130.8     7.392E-01    7.400E-01    2.502E+00
Nd-147     6.368E-01          123.4     7.860E-01    7.869E-01    5.946E+00
-----------------------------------------------------------------------------
Total      5.629E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-23-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140373.An1

 Acquisition information
        Start time:                 2/10/2014 11:44:11 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:43:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1452

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.61       22.  60.52   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    50.48       14. 117.35   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
                                                50.14   8.000  3.239E+00 TH227 
    63.34       15. 123.71   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.80      128.  14.71   1.03  4.573E-02
    77.18      225.   9.26   1.03  4.679E-02
    87.22       65.  30.31   1.04  5.051E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.338E+00 EU155 
                                                88.04   3.790  1.878E+01 Cd109 
    87.26       67.  30.96   1.04  5.008E-02    86.49  13.100  5.632E+00 Np237 
                                                86.54  30.700  2.402E+00 EU155 
                                                88.04   3.790  1.930E+01 Cd109 
    87.26       67.  30.95   1.04  5.010E-02    86.49  13.100  5.634E+00 Np237 
                                                86.54  30.700  2.404E+00 EU155 
                                                88.04   3.790  1.931E+01 Cd109 
    90.54       16. 123.43   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.63       34.  56.83   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.654E+00 AC228 
    92.82       28.  70.44   1.04  5.171E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  5.405E+00 AC228 
    99.78        6. 258.28   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   105.16       15. 112.82   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  6.731E-01 Np239 
   105.22       12. 130.78   1.06  5.323E-02   105.31  21.200    PBC<MDA EU155 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               106.13  22.700  5.652E-01 Np239 
   123.09        4. 354.03   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   133.31       14. 104.51   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.02  43.300  3.469E-01 HF181 
   136.58       14. 103.58   1.08  5.150E-02   133.54  11.090    PBC<MDA CE144 
                                               136.30   5.850  2.582E+00 HF181 
                                               136.47  10.680  1.415E+00 CO57  
                                               136.30   5.850  2.582E+00 HF181 
   136.61       16.  73.60   1.08  5.189E-02   133.54  11.090    PBC<MDA CE144 
                                               136.30   5.850  2.930E+00 HF181 
                                               136.47  10.680  1.606E+00 CO57  
   136.97       12. 119.99   1.08  5.152E-02   133.54  11.090    PBC<MDA CE144 
                                               136.30   5.850  2.206E+00 HF181 
                                               136.47  10.680  1.209E+00 CO57  
   143.39       55.  28.26   0.29  5.039E-02   143.79  10.960  5.533E+00 U235  
   165.95        4. 351.42   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   238.53      231.   7.66   1.18  3.734E-02   238.63  43.300  7.723E+00 PB212 
   240.88       42.  42.09   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.65       85.  17.30   1.18  3.701E-02   242.00   7.430  1.729E+01 PB214 
   263.69       20.  52.11   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.15        9. 121.64   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.01      141.  10.71   1.23  3.225E-02   295.09  19.300  1.252E+01 PB214 
                                               295.95  30.160  8.025E+00 Ir192 
                                               295.95  30.160  8.025E+00 Ir192 
   295.06      181.   9.59   1.42  3.232E-02   295.09  19.300  1.612E+01 PB214 
                                               295.95  30.160  1.034E+01 Ir192 
   299.92       23.  42.60   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   299.98       23.  42.56   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.608E+01 PA231 
                                               300.18   6.200  6.381E+00 PA233 
   299.98       23.  42.57   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.608E+01 PA231 
                                               300.18   6.200  6.383E+00 PA233 
   304.01        9.  98.39   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  5.457E-01 BI210M
   304.01        9.  98.56   1.24  3.160E-02   304.85   4.290  3.556E+00 Ba140 
                                               304.90  28.000  5.448E-01 BI210M
   316.54        3. 366.74   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  6.795E-02 Ir192 
   327.67       21.  46.41   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.28       58.  20.30   0.55  2.940E-02   338.32  12.010  9.046E+00 AC228 
   341.54        5. 225.82   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   351.85      247.   8.43   1.18  2.861E-02   351.93  37.600  1.274E+01 PB214 
   364.25        4. 218.09   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   384.10        3. 297.50   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   454.64        7. 107.28   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   463.00       13.  64.67   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   475.71        4. 206.61   1.39  2.304E-02   476.81  42.000    PBC<MDA PM144 
   483.47        5. 145.86   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  1.370E-01 HF181 
   487.21        2. 290.84   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   510.70       45.  24.59   1.42  2.188E-02   511.86  20.000  5.770E+00 RH106 
   531.08        3. 242.11   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.42        2. 356.64   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
                                               563.24   8.350  6.113E-01 CS134 
   582.97      106.  12.74   0.89  1.989E-02   583.02  84.500  3.493E+00 TL208 
   606.09        5. 101.04   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
                                               604.71  97.620  1.581E-01 CS134 
   609.30      210.   7.22   0.91  1.925E-02   609.31  46.090  1.254E+01 BI214 
                                               610.30   5.750  1.055E+02 RU103 
   618.01        9.  77.06   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   635.72        6. 144.23   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.348E+00 I131  
   635.74        6. 116.97   1.53  1.862E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.664E+00 I131  
   657.34        4. 147.99   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   662.24        2. 433.77   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   702.82        4. 219.93   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   721.33        5. 110.64   1.60  1.692E-02   723.36  20.220    PBC<MDA EU154 
   726.87       13.  56.93   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   747.61        2. 267.94   1.62  1.651E-02   747.16  34.000    PBC<MDA pm146 
   779.07        6. 113.24   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   785.18        3. 217.40   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.18       10.  60.91   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  4.250E-01 CS134 
   803.10        2. 391.01   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
                                               801.95   8.690  6.813E-01 CS134 
   810.79        5. 117.63   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   859.98        6. 105.35   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   880.28        4. 172.52   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.44        3. 211.65   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   910.90       67.  14.21   1.34  1.418E-02   911.07  29.000  9.006E+00 AC228 
   968.88       16.  51.68   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
   996.15        2. 260.75   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1045.07        2. 226.42   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1049.80        4. 173.90   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1120.03       44.  19.89   1.90  1.205E-02  1120.29  15.100  1.256E+01 BI214 
                                              1120.55  99.987  2.038E+00 Sc46  
                                              1121.30  34.900  5.843E+00 Ta182 
                                              1120.55  99.987  2.038E+00 Sc46  
                                              1121.30  34.900  5.843E+00 Ta182 
  1120.04       44.  19.76   1.90  1.206E-02  1120.29  15.100  1.263E+01 BI214 
                                              1120.55  99.987  2.049E+00 Sc46  
                                              1121.30  34.900  5.874E+00 Ta182 
  1120.10       54.  15.22   2.14  1.206E-02  1120.29  15.100  1.650E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  7.145E+00 Ta182 
  1174.59        1. 872.81   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1188.27        2. 313.70   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  6.473E-01 Ta182 
  1238.03       12.  63.64   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  9.002E-01 Co56  
  1333.40        3. 166.36   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1460.62      403.   5.25   1.78  9.749E-03  1460.83  10.670  2.150E+02 K40   
  1691.01        1. 435.71   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1834.69        1. 450.86   2.35  8.079E-03  1836.06  99.200    PBC<MDA y88   
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.81    74.79       112.       128. 2.790E+03   14.71   1.025  -       D
   308.33    77.17       105.       225. 4.817E+03    9.26   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.07    46.61        77.        22.     0.012    60.52   0.998s
 TH-227    201.56    50.48       119.        14.     0.008   117.35   1.001s
 AM-241    240.42    60.20       180.       -17.    -0.009   117.47   1.010s
 TH-234    252.99    63.34       163.        15.     0.008   123.71   1.014s
 BA-133    323.64    81.01       179.       -13.    -0.007   144.89   1.031s
 Np-237    348.64    87.26       179.        67.     0.037    30.96   1.036s
 EU-155    348.65    87.26       179.        67.     0.037    30.95   1.036s
 Cd-109    348.48    87.22       160.        65.     0.036    30.31   1.038s
 Nd-147    361.73    90.54       185.        16.     0.009   123.43   1.041 
 TH-234    370.10    92.63       174.        34.     0.019    56.83   1.042 
 AC-228    370.88    92.82       180.        28.     0.016    70.44   1.043s
 Np-239    398.69    99.78       130.         6.     0.004   258.28   1.049s
 Np-239    413.83   103.57       140.        -2.    -0.001   680.69   1.053s
 EU-155    420.21   105.16       129.        15.     0.008   112.82   1.054s
 Np-239    420.45   105.22       123.        12.     0.007   130.78   1.055s
 EU-152    482.25   120.68       104.       -16.    -0.009    93.06   1.070s
 EU-154    491.90   123.09       109.         4.     0.002   354.03   1.071s
 PA-234    523.75   131.05       126.        -4.    -0.002   406.09   1.079s
 HF-181    532.77   133.31       101.        14.     0.008   104.51   1.081s
 CE-144    545.96   136.61        60.        16.     0.009    73.60   1.081s
 HF-181    547.41   136.97        97.        12.     0.007   119.99   1.084s
 CO-57     545.84   136.58        98.        14.     0.008   103.58   1.084s
 Tc-99m    566.02   141.62       151.       -16.    -0.009   111.01   1.088s
 U-235     573.09   143.39        56.        55.     0.031    28.26   0.289s
 CE-141    577.26   144.43       127.        -2.    -0.001   741.66   1.092s
 Ba-140    649.40   162.47       133.       -15.    -0.008   115.31   1.108s
 CE-139    663.32   165.95       105.         4.     0.002   351.42   1.111s
 U-235     823.26   205.95       108.        -4.    -0.002   394.09   1.148s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    842.92   210.86        99.       -12.    -0.007   121.98   1.153s
 PB-212    953.97   238.63        59.       224.     0.125     7.93   1.179D
 RA-224    963.39   240.99       136.        42.     0.023    42.09   1.181D
 PB-214    967.43   242.00        71.        68.     0.038    21.17   1.182D
 EU-152    973.39   243.49       138.       -32.    -0.018    55.47   1.185s
 Cd-113m  1054.18   263.69        44.        20.     0.011    52.11   1.202s
 BI-210M  1070.29   267.72        46.       -10.    -0.006   100.04   1.204s
 TL-208   1108.04   277.15        54.         9.     0.005   121.64   1.214 
 Hg-203   1116.78   279.34        74.        -8.    -0.004   159.11   1.216s
 I-131    1137.86   284.61        67.        -1.    -0.001   976.91   1.221s
 PB-214   1179.66   295.06        24.       181.     0.101     9.59   1.418s
 Ir-192   1179.43   295.01        43.       141.     0.078    10.71   1.231s
 PB-212   1199.09   299.92        35.        23.     0.013    42.60   1.235s
 PA-231   1199.31   299.98        35.        23.     0.013    42.56   1.235s
 PA-233   1199.34   299.98        36.        23.     0.013    42.57   1.235s
 PA-231   1206.46   301.76        60.       -10.    -0.006   113.36   1.237s
 BA-133   1206.06   301.66        60.       -12.    -0.006    99.17   1.238s
 Ba-140   1215.45   304.01        32.         9.     0.005    98.39   1.239s
 BI-210M  1215.46   304.01        32.         9.     0.005    98.56   1.240 
 Ir-192   1235.61   309.05        41.        -6.    -0.004   149.09   1.243s
 PA-233   1247.44   312.01        51.        -7.    -0.004   157.58   1.246s
 Ir-192   1265.57   316.54        71.         3.     0.002   366.74   1.250s
 CR-51    1284.24   321.21        64.        -5.    -0.003   213.05   1.253s
 La-140   1310.09   327.67        38.        21.     0.012    46.41   1.261s
 AC-228   1352.52   338.28        22.        58.     0.032    20.30   0.551s
 Cs-136   1365.54   341.54        51.         5.     0.003   225.82   1.272s
 HF-181   1385.55   346.54        50.        -8.    -0.004   133.02   1.276s
 PB-214   1406.79   351.85        38.       247.     0.137     8.43   1.185 
 BA-133   1419.65   355.07        58.        -9.    -0.005   121.30   1.285s
 I-131    1456.39   364.25        35.         4.     0.002   218.09   1.293s
 BA-133   1535.76   384.10        40.         3.     0.002   297.50   1.310s
 SB-125   1709.48   427.53        32.        -2.    -0.001   393.15   1.349s
 pm-146   1817.93   454.64        22.         7.     0.004   107.28   1.372s
 SB-125   1851.36   463.00        30.        13.     0.007    64.67   1.380s
 PM-144   1902.19   475.71        25.         4.     0.002   206.61   1.392s
 HF-181   1933.23   483.47        20.         5.     0.003   145.86   1.396s
 La-140   1948.19   487.21        20.         2.     0.001   290.84   1.401s
 RH-106   2042.17   510.70        40.        45.     0.025    24.59   1.422s
 Nd-147   2123.67   531.08        33.         3.     0.002   242.11   1.438s
 Ba-140   2152.34   538.25        33.        -5.    -0.003   161.46   1.444s
 CS-134   2253.03   563.42        21.         2.     0.001   356.64   1.466s
 PA-234   2267.07   566.93        30.        -6.    -0.003   134.05   1.471s
 TL-208   2331.25   582.97        11.       106.     0.059    12.74   0.889s
 SB-124   2423.73   606.09        12.         5.     0.003   101.04   1.499s
 CS-134   2426.56   606.80        72.       -19.    -0.011    66.27   1.500s
 BI-214   2436.58   609.30        14.       200.     0.111     7.22   0.913s
 RU-103   2436.49   609.28        20.       180.     0.100     8.23   1.505s
 AG-108M  2439.02   609.91        85.        -6.    -0.003   229.68   1.509s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2471.40   618.01        22.         9.     0.005    77.06   1.512s
 RH-106   2479.36   620.00        29.        -6.    -0.004   125.56   1.515s
 SB-125   2542.27   635.72        30.         6.     0.003   144.23   1.526s
 I-131    2542.36   635.74        25.         6.     0.004   116.97   1.527s
 AG-110M  2628.75   657.34        19.         4.     0.002   147.99   1.544s
 CS-137   2648.36   662.24        26.         2.     0.001   433.77   1.548s
 PM-144   2784.91   696.38        36.        -4.    -0.002   200.25   1.576s
 NB-94    2810.69   702.82        28.         4.     0.002   219.93   1.581s
 SB-124   2897.79   724.59        42.       -11.    -0.006    91.53   1.598s
 AG-108M  2897.87   724.61        42.       -11.    -0.006    91.00   1.598s
 EU-154   2884.73   721.33        13.         5.     0.003   110.64   1.598s
 ZR-95    2897.56   724.53        34.        -7.    -0.004   132.27   1.599s
 BI-212   2906.91   726.87        21.        13.     0.007    56.93   1.601s
 pm-146   2943.54   736.03        28.        -3.    -0.002   224.91   1.608s
 pm-146   2989.90   747.61        17.         2.     0.001   267.94   1.617s
 NB-95    3061.86   765.60        33.        -5.    -0.003   180.53   1.632s
 EU-152   3115.73   779.07        20.         6.     0.003   113.24   1.643s
 BI-212   3140.19   785.18        24.         3.     0.002   217.40   1.648 
 CS-134   3180.19   795.18        15.        10.     0.006    60.91   1.656s
 CS-134   3211.90   803.10        20.         2.     0.001   391.01   1.661s
 CO-58    3242.64   810.79        16.         5.     0.003   117.63   1.668s
 Cs-136   3277.38   819.47        22.        -3.    -0.002   212.48   1.674s
 MN-54    3342.40   835.72        27.        -2.    -0.001   397.40   1.687s
 Co-56    3388.26   847.18        28.        -2.    -0.001   406.56   1.696s
 TL-208   3439.47   859.98        19.         6.     0.003   105.35   1.707s
 PA-234   3520.67   880.28        21.         4.     0.002   172.52   1.722s
 PA-234   3533.34   883.44        22.         3.     0.002   211.65   1.724s
 Sc-46    3558.55   889.74        24.        -4.    -0.002   173.51   1.729s
 AC-228   3643.21   910.90         4.        67.     0.037    14.21   1.335s
 PA-234   3783.73   946.02        26.        -4.    -0.002   206.08   1.772s
 AC-228   3875.21   968.88        26.        16.     0.009    51.68   1.790s
 EU-154   3984.33   996.15        15.         2.     0.001   260.75   1.810s
 PA-234M  4004.34  1001.15        19.        -1.    -0.001   566.11   1.814s
 EU-154   4015.71  1003.99        21.        -1.    -0.001   572.52   1.816s
 Cs-136   4180.05  1045.07        14.         2.     0.001   226.42   1.848s
 RH-106   4198.99  1049.80        18.         4.     0.002   173.90   1.850s
 BI-207   4241.39  1060.39        17.        -1.     0.000   695.18   1.860s
 ZN-65    4470.54  1117.66        68.       -13.    -0.007    95.27   1.897s
 BI-214   4480.31  1120.10         7.        54.     0.030    15.22   2.145 
 Sc-46    4480.08  1120.04        16.        44.     0.025    19.76   1.901 
 Ta-182   4480.06  1120.03        17.        44.     0.025    19.89   1.901s
 CO-60    4698.37  1174.59        28.         1.     0.000   872.81   1.938s
 Ta-182   4753.12  1188.27        22.         2.     0.001   313.70   1.949s
 Ta-182   4867.86  1216.94        22.        -1.     0.000   995.18   1.972s
 Co-56    4952.29  1238.03        23.        12.     0.007    63.64   1.984s
 CO-60    5333.97  1333.40        13.         3.     0.002   166.36   2.047s
 AG-110M  5534.38  1383.47        23.        -5.    -0.003   134.65   2.082s
 K-40     5843.17  1460.62        14.       403.     0.224     5.25   1.785 
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   6765.47  1691.01         7.         1.     0.000   435.71   2.272s
 Co-56    7072.17  1767.62         9.        -2.    -0.001   209.41   2.318s
 y-88     7340.72  1834.69         4.         1.     0.000   450.86   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.2184E-02                                      5.31E+01             
                           477.60 7.218E-02 %(  6.602E+00 2.52E+03 1.05E+01 G  
 
NA-22    C   1.4008E-02                                      9.50E+02             
                          1274.53 1.401E-02 %(  1.315E+00 2.56E+03 9.99E+01 G  
 
K-40     N   2.1500E+02                                      4.66E+11             
                          1460.83 2.150E+02  (P 1.091E+01 5.25E+00 1.07E+01 G  
 
Sc-46    F   9.4526E-01                                      8.38E+01             
                           889.28-1.588E-01 ?(  9.750E-01 1.74E+02 1.00E+02 G  
                          1120.55 2.049E+00  (  9.936E-01 1.98E+01 1.00E+02 G  
 
CR-51    F  -9.9202E-01                                      2.77E+01             
                           320.08-9.920E-01 ?(  7.317E+00 2.13E+02 9.94E+00 G  
 
MN-54    C  -6.9359E-02                                      3.12E+02             
                           834.85-6.936E-02 ?(  9.922E-01 3.97E+02 1.00E+02 G  
 
Co-56    C   3.1638E-01                                      7.73E+01             
                           846.77-6.959E-02 ?(  1.018E+00 4.07E+02 9.99E+01 G  
                          1238.28 9.002E-01 ?(  1.886E+00 6.36E+01 6.61E+01 G  
                          1037.84 0.000E+00 &   6.287E+00 1.00E+03 1.41E+01 G  
                          1771.35-9.430E-01 +   7.327E+00 2.09E+02 1.55E+01  A 
 
CO-57    C   1.5450E-01                                      2.72E+02             
                           122.06-2.774E-03 %(  5.870E-01 6.06E+03 8.56E+01 G  
                           136.47 1.415E+00 @(  4.940E+00 1.04E+02 1.07E+01 G  
 
CO-58    C   1.8526E-01                                      7.09E+01             
                           810.78 1.853E-01 ?(  7.633E-01 1.18E+02 9.95E+01 G  
 
CO-60    F   1.0819E-01                                      1.93E+03             
                          1332.50 1.749E-01 ?(  1.048E+00 1.66E+02 1.00E+02 G  
                          1173.24 4.139E-02 ?(  1.311E+00 8.73E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -1.1612E+00                                      2.44E+02             
                          1115.55-1.161E+00 ?(  3.731E+00 9.53E+01 5.06E+01 G  
 
NB-94    I   1.1482E-01                                      7.41E+06             
                           702.63 1.148E-01 ?(  8.960E-01 2.20E+02 9.79E+01 G  
                           871.10 0.000E+00 &   1.024E+00 1.00E+03 9.99E+01 G  
 
NB-95    I  -1.6031E-01                                      6.40E+01             
                           765.79-1.603E-01 ?(  1.015E+00 1.81E+02 9.98E+01 G  
 
RU-103   I  -6.0660E-03                                      3.93E+01             
                           497.05-6.066E-03 &(  6.911E-01 3.09E+03 9.09E+01 G  
                           610.30 9.069E+01 ?   1.183E+01 8.23E+00 5.75E+00 GA 
 
RH-106   I  -2.6738E-01                                      3.74E+02             
                           621.92-1.889E+00 ?(  8.219E+00 1.26E+02 9.93E+00 G  
                          1050.36 1.006E+01 ?(  6.251E+01 1.74E+02 1.56E+00 G  
                           511.86 5.770E+00 ?   4.073E+00 2.46E+01 2.00E+01 GA 
 
AG-110M  F   8.1959E-02                                      2.50E+02             
                           884.68 2.491E-03 &(  1.344E+00 1.46E+04 7.27E+01 G  
                           657.76 1.430E-01 ?(  7.479E-01 1.48E+02 9.46E+01 G  
                           937.49-7.413E-02 %   3.409E+00 1.27E+03 3.44E+01 G  
                          1384.30-1.185E+00 +   5.584E+00 1.35E+02 2.43E+01 G  
                           763.94-2.973E-02 &   4.678E+00 4.36E+03 2.23E+01 G  
 
SB-124   F   1.4337E-01                                      6.02E+01             
                           602.73 1.567E-01 ?(  5.506E-01 1.01E+02 9.83E+01 G  
                          1690.98 1.161E-01 ?(  1.979E+00 4.36E+02 4.78E+01 G  
                           722.79-3.230E+00 +   1.000E+01 9.15E+01 1.08E+01 G  
 
SB-125   I   8.4927E-01                                      1.01E+03             
                           427.88-1.551E-01 ?(  2.182E+00 3.93E+02 2.96E+01 G  
                           600.50 5.528E-02 %   3.878E+00 1.90E+03 1.79E+01 G  
                           635.89 1.487E+00  (  7.471E+00 1.44E+02 1.13E+01 G  
                           463.37 3.000E+00 &(  6.402E+00 6.47E+01 1.05E+01 G  
 
I-131    I   3.0337E-01                                      8.02E+00             
                           364.48 9.621E-02 &(  7.388E-01 2.18E+02 8.17E+01 G  
                           284.30-3.242E-01 +   1.113E+01 9.77E+02 6.14E+00 G  
                           636.97 2.664E+00 ?(  1.079E+01 1.17E+02 7.17E+00 G  
 
Gd-153   F   3.2844E-02                                      2.42E+02             
                            97.50 3.284E-02 %(  1.975E+00 1.74E+03 3.00E+01 G  
                           103.20 5.537E-02 &   2.737E+00 1.43E+03 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage 10
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -2.0229E-01                                      2.51E-01             
                           140.51-2.023E-01 ?(  7.552E-01 1.11E+02 8.93E+01 G  
 
BA-133   F  -2.9134E-01                                      3.85E+03             
                           356.00-2.913E-01 ?(  1.206E+00 1.21E+02 6.20E+01 G  
                           302.85-1.104E+00 +   3.703E+00 9.92E+01 1.83E+01 G  
                           383.84 7.088E-01 ?   7.445E+00 2.98E+02 8.94E+00 GA 
                            80.99-4.486E-01 +   2.194E+00 1.45E+02 3.41E+01 GA 
 
CS-134   I  -5.6690E-01                                      7.54E+02             
                           604.71-5.669E-01 ?(  1.242E+00 6.63E+01 9.76E+01 G  
                           795.87 4.250E-01 +   8.447E-01 6.09E+01 8.55E+01 G  
                           569.32 1.343E-02 %   4.846E+00 9.86E+03 1.54E+01 G  
                           801.95 6.813E-01 +   9.712E+00 3.91E+02 8.69E+00 G  
                           563.24 6.113E-01 +   7.916E+00 3.57E+02 8.35E+00 G  
 
CS-137   I   6.1372E-02                                      1.10E+04             
                           661.66 6.137E-02 ?(  9.610E-01 4.34E+02 8.52E+01 G  
 
CE-139   F   6.1146E-02                                      1.38E+02             
                           165.85 6.115E-02 ?(  7.409E-01 3.51E+02 7.99E+01 G  
 
Ba-140   I   5.2978E-02                                      1.28E+01             
                           537.26-5.641E-01 ?(  3.181E+00 1.61E+02 2.44E+01 G  
                           162.66-2.763E+00 +   1.074E+01 1.15E+02 6.22E+00 G  
                           304.85 3.561E+00 &(  1.195E+01 9.84E+01 4.29E+00 G  
 
La-140   I   2.7687E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.448E+00 1.00E+03 9.54E+01 G  
                           487.02 1.203E-01 ?(  1.268E+00 2.91E+02 4.55E+01 G  
                           328.76 1.929E+00 ?(  2.853E+00 4.64E+01 2.03E+01 G  
                           815.77 7.694E-02 %   3.522E+00 1.23E+03 2.33E+01 G  
 
CE-141   I  -4.9655E-02                                      3.25E+01             
                           145.44-4.965E-02 ?(  1.271E+00 7.42E+02 4.82E+01 G  
 
CE-144   I   1.5346E+00                                      2.85E+02             
                           133.54 1.535E+00 ?(  3.761E+00 7.36E+01 1.11E+01 G  
 
PM-144   C   9.2707E-02                                      3.63E+02             
                           696.54-1.409E-01 ?(  9.904E-01 2.00E+02 9.90E+01 G  
                           618.06 2.794E-01  (  7.232E-01 7.71E+01 9.91E+01 G  
                           476.81 2.029E-01 &(  1.491E+00 2.07E+02 4.20E+01 G  
 
EU-152   F   5.3467E-01                                      4.94E+03             
                           344.29 1.784E-02 &(  2.305E+00 3.59E+03 2.65E+01 G  
                          1112.07 0.000E+00 -   2.474E+00 1.00E+03 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78-5.905E-01 +   1.844E+00 9.31E+01 2.86E+01 G  
                           778.92 1.593E+00 &(  6.268E+00 1.13E+02 1.29E+01 G  
                           964.11-1.258E-01 %   7.797E+00 1.70E+03 1.46E+01 G  
                           244.69-6.308E+00 +   1.146E+01 5.55E+01 7.58E+00 G  
                          1408.00 0.000E+00 -   9.103E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   3.4511E-01                                      3.14E+03             
                           873.23-9.547E-02 %(  7.384E+00 2.09E+03 1.23E+01 G  
                           123.10 1.081E-01 ?(  1.318E+00 3.54E+02 4.08E+01 G  
                          1274.54 3.676E-02 %   3.737E+00 2.77E+03 3.52E+01 G  
                           723.36 8.159E-01 ?(  3.162E+00 1.11E+02 2.02E+01 G  
                          1004.77-2.662E-01 +   5.590E+00 5.73E+02 1.80E+01 G  
                           996.33 8.692E-01 ?(  8.288E+00 2.61E+02 1.06E+01 G  
 
EU-155   I   1.7163E+00                                      1.81E+03             
                           105.31 7.212E-01 ?(  2.741E+00 1.13E+02 2.12E+01 G  
                            86.54 2.404E+00 &(  2.349E+00 3.09E+01 3.07E+01 G  
 
HF-181   F   3.0046E-01                                      4.24E+01             
                           482.00 1.370E-01 ?(  7.051E-01 1.46E+02 8.05E+01 G  
                           133.02 3.469E-01 ?(  1.222E+00 1.05E+02 4.33E+01 G  
                           345.83-9.924E-01 +   4.534E+00 1.33E+02 1.51E+01 G  
                           136.30 2.206E+00 @(  8.966E+00 1.20E+02 5.85E+00 G  
 
Ta-182   F   5.8430E+00                                      1.14E+02             
                          1121.30 5.843E+00 ?(  2.865E+00 1.99E+01 3.49E+01 G  
                          1221.41-1.241E-01 &   4.534E+00 9.95E+02 2.70E+01 G  
                          1189.05 6.473E-01 -   7.340E+00 3.14E+02 1.62E+01 G  
 
Hg-203   F  -1.5891E-01                                      4.66E+01             
                           279.20-1.589E-01 ?(  8.669E-01 1.59E+02 8.15E+01 G  
 
TL-208   N   3.4933E+00                                      6.98E+02             
                           583.02 3.493E+00 *(  6.082E-01 1.27E+01 8.45E+01 G  
                           277.28 2.312E+00 -   9.613E+00 1.22E+02 6.31E+00 G  
                           860.56 1.889E+00 -   6.887E+00 1.05E+02 1.24E+01 G  
 
pm-146   C   2.3222E-01                                      2.02E+03             
                           747.16 2.238E-01 ?(  2.183E+00 2.68E+02 3.40E+01 G  
                           735.72-5.089E-01 +   4.062E+00 2.25E+02 2.25E+01 G  
                           453.88 2.366E-01 &(  8.765E-01 1.07E+02 6.50E+01 G  
 
y-88     F   2.3845E-02                                      1.07E+02             
                           898.04 0.000E+00 ?(  1.215E+00 1.00E+03 9.37E+01 G  
                          1836.06 4.637E-02 ?(  8.509E-01 4.51E+02 9.92E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      5.2763E+03                                      5.33E+03             
                           263.70 5.276E+03 @(  8.897E+03 5.21E+01 6.00E-03   K
 
Cd-109   F   1.8782E+01                                      4.53E+02             
                            88.04 1.878E+01 ?(  1.790E+01 3.03E+01 3.79E+00 G  
 
PB-210   N   1.1118E+01                                      8.14E+03             
                            46.54 1.112E+01 ?(  2.212E+01 6.05E+01 4.25E+00 G  
 
PB-212   N   7.7175E+00                                      6.98E+02             
                           238.63 7.717E+00  (P 1.319E+00 7.93E+00 4.33E+01 G  
                           300.03 1.203E+01 + P 1.615E+01 4.26E+01 3.28E+00 GA 
 
PB-214   N   1.2742E+01                                      5.84E+05             
                           351.93 1.274E+01  (  1.630E+00 8.43E+00 3.76E+01 G  
                           295.09 1.612E+01 +   2.275E+00 9.59E+00 1.93E+01 G  
                           242.00 1.383E+01     8.467E+00 2.12E+01 7.43E+00 GA 
 
BI-207   C  -1.4344E-02                                      1.18E+04             
                           569.70-1.434E-02 %(  5.860E-01 1.09E+03 9.77E+01 G  
                          1063.66-5.091E-02 &   1.313E+00 6.95E+02 7.45E+01 G  
 
BI-212   N   5.6537E+00                                      6.98E+02             
                           727.17 5.654E+00 ?(  1.044E+01 5.69E+01 7.55E+00 G  
                           785.42 9.060E+00     7.020E+01 2.17E+02 1.28E+00 GA 
 
BI-214   N   1.2537E+01                                      5.84E+05             
                           609.31 1.254E+01  (P 1.254E+00 7.22E+00 4.61E+01 G  
                          1120.29 1.650E+01 + P 4.561E+00 1.52E+01 1.51E+01 G  
                          1764.49-1.638E+00 % P 5.091E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T  -1.2074E-02                                      1.10E+09             
                           265.83-3.239E-01 &(  1.100E+00 1.00E+02 5.00E+01 G  
                           304.90 5.448E-01  (  1.831E+00 9.86E+01 2.80E+01 G  
 
RA-224   N   1.5386E+01                                      6.98E+02             
                           240.99 1.539E+01  (  2.085E+01 4.21E+01 4.10E+00 G  
 
AC-228   N   9.0177E+00                                      2.10E+03             
                           911.07 9.006E+00 @(  1.676E+00 1.42E+01 2.90E+01 G  
                           968.97 3.758E+00 -   6.237E+00 5.17E+01 1.75E+01 G  
                           338.32 9.046E+00  (  3.904E+00 2.03E+01 1.20E+01 G  
                            93.35 5.405E+00 &   1.261E+01 7.04E+01 5.56E+00 XA 
 
TH-227   N   1.2763E+00                                      7.95E+03             
                           235.97 0.000E+00 ?(  1.093E+01 1.00E+03 1.23E+01 G  
                            50.14 3.239E+00  (  1.283E+01 1.17E+02 8.00E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           256.24 1.068E-01 %   9.322E+00 2.48E+03 7.00E+00 G  
 
TH-229   N  -2.2602E-01                                      2.68E+06             
                           193.51-2.260E-01 %(  1.108E+01 1.39E+03 4.40E+00 G  
                           210.85-5.441E+00 +   2.248E+01 1.22E+02 2.99E+00 G  
 
TH-234   N   6.2036E+00                                      1.63E+12             
                            63.29 5.556E+00 ?(  2.316E+01 1.24E+02 3.81E+00 G  
                            92.59 6.645E+00  (  1.239E+01 5.68E+01 5.58E+00 G  
 
PA-231   N   4.1133E+00                                      1.20E+07             
                           302.65-6.106E+00 ?(  2.355E+01 1.13E+02 2.88E+00 G  
                           300.07 1.608E+01 ?(  2.154E+01 4.26E+01 2.46E+00 G  
 
PA-233   C   6.5853E-01                                      7.82E+08             
                           312.01-3.273E-01 ?(  1.781E+00 1.58E+02 3.60E+01 G  
                           300.18 6.383E+00 ?(  8.553E+00 4.26E+01 6.20E+00 G  
 
PA-234   N   2.9789E-01                                      1.63E+12             
                           131.29-2.333E-01 ?(  3.258E+00 4.06E+02 1.80E+01 G  
                           946.02-1.092E+00 +   7.984E+00 2.06E+02 1.34E+01 G  
                           569.47-2.017E+00 +   9.395E+00 1.34E+02 8.20E+00 G  
                           883.24 1.294E+00 ?(  9.788E+00 2.12E+02 9.60E+00 G  
                           880.53 2.503E+00 ?   1.533E+01 1.73E+02 6.00E+00 GA 
 
PA-234M  N  -5.5375E+00                                      1.63E+12             
                          1001.00-5.537E+00 ?(  1.155E+02 5.66E+02 8.37E-01 G  
                           766.41 2.330E+00 %   3.251E+02 3.83E+03 2.94E-01 G  
 
U-235    N   5.5327E+00                                      2.57E+11             
                           143.79 5.533E+00  (  3.781E+00 2.83E+01 1.10E+01 G  
                           205.33-1.012E+00 &   1.376E+01 3.94E+02 5.01E+00 G  
                           163.38 3.681E-01 %   1.465E+01 1.16E+03 5.08E+00 G  
 
AM-241   T  -6.9816E-01                                      1.58E+05             
                            59.54-6.982E-01 ?(  2.757E+00 1.17E+02 3.59E+01 G  
 
Np-237   F   5.6318E+00                                      2.14E+06             
                            86.49 5.632E+00 &(  5.505E+00 3.10E+01 1.31E+01 G  
 
Ir-192   F   2.1156E+00                                      7.40E+01             
                           316.49 6.795E-02 ?(  8.680E-01 3.67E+02 8.70E+01 G  
                           468.06 1.378E-02 &   1.094E+00 2.14E+03 5.18E+01 G  
                           308.44-3.537E-01 +   1.826E+00 1.49E+02 3.18E+01 G  
                           295.95 8.025E+00 ?(  1.897E+00 1.07E+01 3.02E+01 G  

Page 750 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage 14
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   3.4181E-02                                      1.30E+01             
                           818.50-1.174E-01 ?(  8.914E-01 2.12E+02 1.00E+02 G  
                          1048.07 1.350E-01 ?(  1.115E+00 2.26E+02 8.00E+01 G  
                           340.57 1.854E-01 ?(  1.460E+00 2.26E+02 4.69E+01 G  
 
Np-239   T   5.6523E-01                                      2.36E+00             
                           103.70-1.076E-01 -   2.520E+00 6.81E+02 2.40E+01 X  
                           106.13 5.652E-01 &(  2.502E+00 1.31E+02 2.27E+01 G  
                            99.50 4.450E-01 ?   3.933E+00 2.58E+02 1.50E+01 X  
 
Nd-147       6.3679E-01                                      1.11E+01             
                           531.00 6.945E-01 ?(  5.946E+00 2.42E+02 1.30E+01 G  
                            91.10 6.103E-01 &(  2.534E+00 1.23E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.61        77.        22.     0.012    60.52   1.112E+01   
 TH-227      50.48       119.        14.     0.008   117.35   3.239E+00   
 AM-241      60.20       180.       -17.    -0.009   117.47  -6.982E-01   
 BA-133      81.01       179.       -13.    -0.007   144.89  -4.486E-01   
 Np-237      87.26       179.        67.     0.037    30.96   5.632E+00   
 EU-155      87.26       179.        67.     0.037    30.95   2.404E+00   
 Cd-109      87.22       160.        65.     0.036    30.31   1.878E+01   
 Nd-147      90.54       185.        16.     0.009   123.43   6.103E-01   
 Np-239      99.78       130.         6.     0.004   258.28   4.450E-01   
 Np-239     103.57       140.        -2.    -0.001   680.69  -1.076E-01   
 EU-155     105.16       129.        15.     0.008   112.82   7.212E-01   
 Np-239     105.22       123.        12.     0.007   130.78   5.652E-01   
 EU-152     120.68       104.       -16.    -0.009    93.06  -5.905E-01   
 EU-154     123.09       109.         4.     0.002   354.03   1.081E-01   
 PA-234     131.05       126.        -4.    -0.002   406.09  -2.333E-01   
 HF-181     133.31       101.        14.     0.008   104.51   3.469E-01   
 HF-181     136.97        97.        12.     0.007   119.99   2.206E+00   
 CO-57      136.58        98.        14.     0.008   103.58   1.415E+00   
 Tc-99m     141.62       151.       -16.    -0.009   111.01  -2.023E-01   
 CE-141     144.43       127.        -2.    -0.001   741.66  -4.965E-02   
 Ba-140     162.47       133.       -15.    -0.008   115.31  -2.763E+00   
 CE-139     165.95       105.         4.     0.002   351.42   6.115E-02   
 TH-229     210.86        99.       -12.    -0.007   121.98  -5.441E+00   
 EU-152     243.49       138.       -32.    -0.018    55.47  -6.308E+00   
 Cd-113m    263.69        44.        20.     0.011    52.11   5.276E+03   
 Hg-203     279.34        74.        -8.    -0.004   159.11  -1.589E-01   
 I-131      284.61        67.        -1.    -0.001   976.91  -3.242E-01   
 Ir-192     295.01        43.       141.     0.078    10.71   8.025E+00   
 PA-231     299.98        35.        23.     0.013    42.56   1.608E+01   
 PA-233     299.98        36.        23.     0.013    42.57   6.383E+00   
 PA-231     301.76        60.       -10.    -0.006   113.36  -6.106E+00   
 BA-133     301.66        60.       -12.    -0.006    99.17  -1.104E+00   
 Ba-140     304.01        32.         9.     0.005    98.39   3.561E+00   
 Ir-192     309.05        41.        -6.    -0.004   149.09  -3.537E-01   
 PA-233     312.01        51.        -7.    -0.004   157.58  -3.273E-01   
 Ir-192     316.54        71.         3.     0.002   366.74   6.795E-02   
 CR-51      321.21        64.        -5.    -0.003   213.05  -9.920E-01   
 La-140     327.67        38.        21.     0.012    46.41   1.929E+00   
 Cs-136     341.54        51.         5.     0.003   225.82   1.854E-01   
 HF-181     346.54        50.        -8.    -0.004   133.02  -9.924E-01   
 BA-133     355.07        58.        -9.    -0.005   121.30  -2.913E-01   
 I-131      364.25        35.         4.     0.002   218.09   9.621E-02   
 BA-133     384.10        40.         3.     0.002   297.50   7.088E-01   
 SB-125     427.53        32.        -2.    -0.001   393.15  -1.551E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146     454.64        22.         7.     0.004   107.28   2.366E-01   
 SB-125     463.00        30.        13.     0.007    64.67   3.000E+00   
 PM-144     475.71        25.         4.     0.002   206.61   2.029E-01   
 HF-181     483.47        20.         5.     0.003   145.86   1.370E-01   
 La-140     487.21        20.         2.     0.001   290.84   1.203E-01   
 RH-106     510.70        40.        45.     0.025    24.59   5.770E+00   
 Nd-147     531.08        33.         3.     0.002   242.11   6.945E-01   
 Ba-140     538.25        33.        -5.    -0.003   161.46  -5.641E-01   
 CS-134     563.42        21.         2.     0.001   356.64   6.113E-01   
 PA-234     566.93        30.        -6.    -0.003   134.05  -2.017E+00   
 SB-124     606.09        12.         5.     0.003   101.04   1.567E-01   
 CS-134     606.80        72.       -19.    -0.011    66.27  -5.669E-01   
 RU-103     609.28        20.       180.     0.100     8.23   9.069E+01   
 AG-108M    609.91        85.        -6.    -0.003   229.68  -1.871E-01   
 PM-144     618.01        22.         9.     0.005    77.06   2.794E-01   
 RH-106     620.00        29.        -6.    -0.004   125.56  -1.889E+00   
 SB-125     635.72        30.         6.     0.003   144.23   1.487E+00   
 I-131      635.74        25.         6.     0.004   116.97   2.664E+00   
 AG-110M    657.34        19.         4.     0.002   147.99   1.430E-01   
 CS-137     662.24        26.         2.     0.001   433.77   6.137E-02   
 PM-144     696.38        36.        -4.    -0.002   200.25  -1.409E-01   
 NB-94      702.82        28.         4.     0.002   219.93   1.148E-01   
 SB-124     724.59        42.       -11.    -0.006    91.53  -3.230E+00   
 AG-108M    724.61        42.       -11.    -0.006    91.00  -3.872E-01   
 EU-154     721.33        13.         5.     0.003   110.64   8.159E-01   
 ZR-95      724.53        34.        -7.    -0.004   132.27  -4.842E-01   
 pm-146     736.03        28.        -3.    -0.002   224.91  -5.089E-01   
 pm-146     747.61        17.         2.     0.001   267.94   2.238E-01   
 NB-95      765.60        33.        -5.    -0.003   180.53  -1.603E-01   
 EU-152     779.07        20.         6.     0.003   113.24   1.593E+00   
 CS-134     795.18        15.        10.     0.006    60.91   4.250E-01   
 CS-134     803.10        20.         2.     0.001   391.01   6.813E-01   
 CO-58      810.79        16.         5.     0.003   117.63   1.853E-01   
 Cs-136     819.47        22.        -3.    -0.002   212.48  -1.174E-01   
 MN-54      835.72        27.        -2.    -0.001   397.40  -6.936E-02   
 Co-56      847.18        28.        -2.    -0.001   406.56  -6.959E-02   
 PA-234     880.28        21.         4.     0.002   172.52   2.503E+00   
 PA-234     883.44        22.         3.     0.002   211.65   1.294E+00   
 Sc-46      889.74        24.        -4.    -0.002   173.51  -1.588E-01   
 PA-234     946.02        26.        -4.    -0.002   206.08  -1.092E+00   
 EU-154     996.15        15.         2.     0.001   260.75   8.692E-01   
 PA-234M   1001.15        19.        -1.    -0.001   566.11  -5.537E+00   
 EU-154    1003.99        21.        -1.    -0.001   572.52  -2.662E-01   
 Cs-136    1045.07        14.         2.     0.001   226.42   1.350E-01   
 RH-106    1049.80        18.         4.     0.002   173.90   1.006E+01   
 BI-207    1060.39        17.        -1.     0.000   695.18  -5.091E-02   
 ZN-65     1117.66        68.       -13.    -0.007    95.27  -1.161E+00   
 Sc-46     1120.04        16.        44.     0.025    19.76   2.049E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1120.03        17.        44.     0.025    19.89   5.843E+00   
 CO-60     1174.59        28.         1.     0.000   872.81   4.139E-02   
 Ta-182    1188.27        22.         2.     0.001   313.70   6.473E-01   
 Ta-182    1216.94        22.        -1.     0.000   995.18  -1.241E-01   
 Co-56     1238.03        23.        12.     0.007    63.64   9.002E-01   
 CO-60     1333.40        13.         3.     0.002   166.36   1.749E-01   
 AG-110M   1383.47        23.        -5.    -0.003   134.65  -1.185E+00   
 SB-124    1691.01         7.         1.     0.000   435.71   1.161E-01   
 Co-56     1767.62         9.        -2.    -0.001   209.41  -9.430E-01   
 y-88      1834.69         4.         1.     0.000   450.86   4.637E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.2183E-02    7.2184E-02    2.521E+03%                6.60E+00
 NA-22  #A    1.4008E-02    1.4008E-02    2.557E+03%                1.32E+00
 K-40         2.1500E+02    2.1500E+02    5.349E+00%                1.09E+01
 Sc-46  #A    9.4525E-01    9.4526E-01    1.976E+01%                9.75E-01
 CR-51  #A   -9.9200E-01   -9.9202E-01    2.131E+02%                7.32E+00
 MN-54  #A   -6.9359E-02   -6.9359E-02    3.974E+02%                9.92E-01
 FE-59  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.49E+00
 Co-56  #A    3.1638E-01    3.1638E-01    6.364E+01%                1.02E+00
 CO-57  #A    1.5450E-01    1.5450E-01    1.036E+02%                5.87E-01
 CO-58  #A    1.8526E-01    1.8526E-01    1.176E+02%                7.63E-01
 CO-60  #A    1.0819E-01    1.0819E-01    1.664E+02%                1.05E+00
 ZN-65  #A   -1.1612E+00   -1.1612E+00    9.527E+01%                3.73E+00
 NB-94  #A    1.1482E-01    1.1482E-01    2.199E+02%                8.96E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.61E+00
 NB-95  #A   -1.6031E-01   -1.6031E-01    1.805E+02%                1.01E+00
 RU-103 #A   -6.0659E-03   -6.0660E-03    3.094E+03%                6.91E-01
 RH-106 #A   -2.6738E-01   -2.6738E-01    1.072E+02%                8.22E+00
 AG-108M#A    0.0000E+00    0.0000E+00    1.000E+03%                6.07E-01
 AG-110M#A    8.1959E-02    8.1959E-02    1.480E+02%                1.34E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.32E+00
 SB-124 #A    1.4337E-01    1.4337E-01    1.010E+02%                5.51E-01
 SB-125 #A    8.4927E-01    8.4927E-01    6.467E+01%                2.18E+00
 I-131  #A    3.0335E-01    3.0337E-01    1.170E+02%                7.39E-01
 Gd-153 #A    3.2844E-02    3.2844E-02    1.739E+03%                1.97E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.01E+01
 Tc-99m #A   -2.0183E-01   -2.0229E-01    1.110E+02%                7.55E-01
 BA-133 #A   -2.9134E-01   -2.9134E-01    1.213E+02%                1.21E+00
 CS-134 #A   -5.6690E-01   -5.6690E-01    6.627E+01%                1.24E+00
 CS-137 #A    6.1372E-02    6.1372E-02    4.338E+02%                9.61E-01
 CE-139 #A    6.1145E-02    6.1146E-02    3.514E+02%                7.41E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
 Ba-140 #A    5.2976E-02    5.2978E-02    9.454E+01%                3.18E+00
 La-140 #A    2.7685E-01    2.7687E-01    4.641E+01%                1.45E+00
 CE-141 #A   -4.9654E-02   -4.9655E-02    7.417E+02%                1.27E+00
 CE-144 #A    1.5346E+00    1.5346E+00    7.360E+01%                3.76E+00
 PM-144 #A    9.2707E-02    9.2707E-02    7.706E+01%                9.90E-01
 EU-152 #A    5.3467E-01    5.3467E-01    1.132E+02%                2.31E+00
 EU-154 #A    3.4511E-01    3.4511E-01    1.106E+02%                7.38E+00
 EU-155 #A    1.7163E+00    1.7163E+00    3.095E+01%                2.74E+00
 HF-181 #A    3.0046E-01    3.0046E-01    7.195E+01%                7.05E-01
 Ta-182 #     5.8429E+00    5.8430E+00    1.989E+01%                2.86E+00
 Hg-203 #A   -1.5891E-01   -1.5891E-01    1.591E+02%                8.67E-01
 TL-208       3.4933E+00    3.4933E+00    1.274E+01%                6.08E-01
 pm-146 #A    2.3222E-01    2.3222E-01    1.073E+02%                2.18E+00
 y-88   #A    2.3845E-02    2.3845E-02    4.509E+02%                1.22E+00
 Cd-113m#A    5.2763E+03    5.2763E+03    5.211E+01%                8.90E+03
 Cd-109 #     1.8782E+01    1.8782E+01    3.031E+01%                1.79E+01
 PB-210 #A    1.1118E+01    1.1118E+01    6.052E+01%                2.21E+01
 PB-212       7.7175E+00    7.7175E+00    8.156E+00%                1.32E+00
 PB-214       1.2742E+01    1.2742E+01    8.426E+00%                1.63E+00
 BI-207 #A   -1.4344E-02   -1.4344E-02    1.088E+03%                5.86E-01
 BI-212  A    5.6537E+00    5.6537E+00    5.693E+01%                1.04E+01
 BI-214       1.2537E+01    1.2537E+01    7.576E+00%                1.25E+00
 BI-210M A   -1.2074E-02   -1.2074E-02    7.022E+01%                1.10E+00
 RA-224  A    1.5386E+01    1.5386E+01    4.209E+01%                2.08E+01
 AC-228       9.0177E+00    9.0177E+00    1.239E+01%                1.68E+00
 TH-227 #A    1.2763E+00    1.2763E+00    1.174E+02%                1.09E+01
 TH-229 #A   -2.2602E-01   -2.2602E-01    1.385E+03%                1.11E+01
 TH-234  A    6.2036E+00    6.2036E+00    5.683E+01%                2.32E+01
 PA-231 #A    4.1133E+00    4.1133E+00    4.256E+01%                2.36E+01
 PA-233 #A    6.5853E-01    6.5853E-01    4.257E+01%                1.78E+00
 PA-234 #A    2.9789E-01    2.9789E-01    2.116E+02%                3.26E+00
 PA-234M#A   -5.5375E+00   -5.5375E+00    5.661E+02%                1.15E+02
 U-235  #     5.5327E+00    5.5327E+00    2.826E+01%                3.78E+00
 AM-241 #A   -6.9816E-01   -6.9816E-01    1.175E+02%                2.76E+00
 Np-237 #     5.6318E+00    5.6318E+00    3.096E+01%                5.51E+00
 Ir-192 #C    2.1156E+00    2.1156E+00    1.071E+01%                8.68E-01
 Cs-136 #A    3.4179E-02    3.4181E-02    1.280E+02%                8.91E-01
 Np-239 #A    5.6510E-01    5.6523E-01    1.308E+02%                2.50E+00
 Nd-147 #A    6.3676E-01    6.3679E-01    1.234E+02%                5.95E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:14:48 PMPage 19
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140373.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  265.6 to  1999.3 keV)     2.814E+02  Bq/Sample     
 Total Decayed Activity (  265.6 to  1999.3 keV) 2.8142850E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140352
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-24-E 
             Detector: Ge10 S/N08316756   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-24-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:44        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:44:55     Real Time: 1805   sec
        Analysis Time: 2/10/2014 12:15        Dead Time: 0.26   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -7.329E-02         2127.0     1.559E+00    1.559E+00    5.931E+00
NA-22      1.493E-01          262.8     3.925E-01    3.925E-01    1.430E+00
K-40       2.319E+02            5.5     1.274E+01    1.741E+01    8.953E+00
Sc-46      2.008E-01           67.3     1.351E-01    1.355E-01    1.311E+00
CR-51     -4.139E-01          448.4     1.856E+00    1.856E+00    6.677E+00
MN-54      2.092E-01          120.7     2.525E-01    2.528E-01    8.938E-01
FE-59      3.882E-01          163.6     6.351E-01    6.354E-01    2.268E+00
Co-56      2.499E-01          127.0     3.172E-01    3.175E-01    1.128E+00
CO-57     -3.141E-02          697.8     2.192E-01    2.192E-01    7.606E-01
CO-58     -1.442E-01          234.9     3.387E-01    3.388E-01    1.210E+00
CO-60      1.476E-01          167.6     2.474E-01    2.475E-01    1.248E+00
ZN-65      3.456E-02         2338.0     8.079E-01    8.079E-01    2.974E+00
NB-94     -1.520E-02         1913.0     2.908E-01    2.908E-01    1.071E+00
ZR-95      1.751E-01          256.6     4.492E-01    4.493E-01    1.648E+00
NB-95     -1.354E-01          265.1     3.590E-01    3.590E-01    1.276E+00
RU-103     2.619E-01           79.3     2.078E-01    2.083E-01    7.030E-01
RH-106    -8.141E-01          349.2     2.843E+00    2.843E+00    1.023E+01
AG-108M    6.517E-02          241.9     1.577E-01    1.577E-01    8.374E-01
AG-110M    1.610E-01          243.3     3.917E-01    3.918E-01    1.430E+00
SN-113    -5.216E-02          587.1     3.062E-01    3.062E-01    1.113E+00
SB-124     9.544E-02          274.2     2.617E-01    2.618E-01    9.427E-01
SB-125     1.229E+00           53.0     6.507E-01    6.537E-01    2.516E+00
I-131     -2.952E-02          325.6     9.611E-02    9.612E-02    7.749E-01
Gd-153    -3.016E-02         2322.0     7.002E-01    7.002E-01    2.425E+00
Ga-68      9.197E-01          984.3     9.052E+00    9.053E+00    3.508E+01
Tc-99m     2.704E-01           80.3     2.172E-01    2.177E-01    7.254E-01
BA-133    -1.934E-01          205.2     3.969E-01    3.970E-01    1.386E+00
CS-134    -8.019E-02          403.6     3.236E-01    3.237E-01    1.155E+00
CS-137    -7.765E-02          436.3     3.388E-01    3.388E-01    1.226E+00
CE-139     1.807E-01           98.3     1.776E-01    1.785E-01    6.041E-01
Ba-140     1.618E+00           60.4     9.767E-01    9.802E-01    2.545E+00
La-140     2.786E-01           64.3     1.792E-01    1.799E-01    1.885E+00
CE-141     7.937E-01           41.2     3.272E-01    3.297E-01    1.033E+00
CE-144    -2.000E+00           95.6     1.913E+00    1.915E+00    6.420E+00
PM-144     0.000E+00         1000.0     5.976E-02    5.976E-02    6.421E-01
EU-152     1.888E-01          391.3     7.390E-01    7.391E-01    2.652E+00
EU-154     5.219E-01          108.7     5.673E-01    5.679E-01    9.422E+00
EU-155     1.073E+00           35.4     3.800E-01    3.846E-01    3.134E+00
HF-181     1.785E-01          107.2     1.913E-01    1.915E-01    1.084E+00
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Ta-182     1.502E+00           78.7     1.183E+00    1.185E+00    4.403E+00
Hg-203    -1.438E-01          178.5     2.566E-01    2.567E-01    8.926E-01
TL-208     3.178E+00           17.6     5.591E-01    5.829E-01    1.027E+00
pm-146    -2.560E-01          317.4     8.127E-01    8.128E-01    2.961E+00
y-88      -2.162E-02         1743.0     3.768E-01    3.768E-01    1.383E+00
Cd-113m    1.087E+03          270.6     2.942E+03    2.943E+03    1.042E+04
Cd-109     4.238E+00          123.2     5.221E+00    5.226E+00    1.770E+01
PB-210     1.488E+01           77.1     1.147E+01    1.150E+01    3.294E+01
PB-212     7.202E+00           10.8     7.786E-01    9.073E-01    1.954E+00
PB-214     1.037E+01            9.8     1.013E+00    1.148E+00    1.849E+00
BI-207     7.063E-02          307.9     2.175E-01    2.175E-01    7.966E-01
BI-212     1.430E+01           20.0     2.861E+00    2.956E+00    4.217E+00
BI-214     8.198E+00           13.2     1.085E+00    1.165E+00    2.031E+00
BI-210M    8.480E-03           91.1     7.723E-03    7.739E-03    1.537E+00
RA-224     1.613E+01           42.3     6.823E+00    6.901E+00    2.183E+01
AC-228     4.537E+00           24.7     1.120E+00    1.144E+00    4.595E+00
TH-227    -5.119E+00           60.8     3.114E+00    3.132E+00    1.025E+01
TH-229     1.313E+00          320.7     4.210E+00    4.211E+00    1.471E+01
TH-234     1.499E+01           28.2     4.222E+00    4.294E+00    2.559E+01
PA-231    -7.154E-02          754.5     5.398E-01    5.398E-01    2.727E+01
PA-233    -6.117E-01          106.4     6.507E-01    6.515E-01    2.217E+00
PA-234     1.802E+00           56.9     1.025E+00    1.030E+00    3.365E+00
PA-234M   -3.507E+01         2000.0     7.015E+02    7.015E+02    1.850E+02
U-235      3.602E+00           39.2     1.412E+00    1.423E+00    4.340E+00
AM-241    -6.737E-03        11910.0     8.021E-01    8.021E-01    2.787E+00
Np-237     4.325E+00           31.1     1.345E+00    1.366E+00    4.115E+00
Ir-192     1.478E+00           14.9     2.195E-01    2.363E-01    9.607E-01
Cs-136    -4.809E-02          200.8     9.658E-02    9.662E-02    1.004E+00
Np-239     8.276E-01           95.5     7.901E-01    7.917E-01    2.659E+00
Nd-147     1.349E-01         1140.0     1.537E+00    1.537E+00    5.740E+00
-----------------------------------------------------------------------------
Total      1.441E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-24-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140352.An1

 Acquisition information
        Start time:                 2/10/2014 11:44:55 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.26 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:44:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1970

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.25       23.  31.69   0.90  2.004E-02    46.54   4.250    PBC<MDA PB210 
    63.57       26.  32.01   1.15  3.101E-02    63.29   3.810    PBC<MDA TH234 
    77.12      119.  16.45   0.96  3.715E-02
    86.49       41.  31.10   0.87  3.981E-02    86.49  13.100  4.325E+00 Np237 
                                                86.54  30.700  1.845E+00 EU155 
    87.02       48.  35.42   0.87  3.982E-02    86.54  30.700    PBC<MDA EU155 
    88.04       12. 123.18   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    92.83      114.  17.15   1.47  4.099E-02    92.59   5.584  1.694E+01 TH234 
                                                93.35   5.561  2.785E+01 AC228 
                                                93.35   5.561  2.785E+01 AC228 
   106.21       14.  95.47   0.89  4.217E-02   106.13  22.700    PBC<MDA Np239 
                                               105.31  21.200  8.865E-01 EU155 
   122.36        7. 172.93   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
   128.76       31.  39.64   0.63  4.123E-02
   131.39       15.  86.48   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
                                               131.29  18.000  1.161E+00 PA234 
   140.46       17.  80.33   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   144.98       27.  39.18   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  8.097E-01 CE141 
   145.00       27.  41.22   0.93  3.912E-02   143.79  10.960  3.469E+00 U235  
                                               145.44  48.200  7.937E-01 CE141 
   163.39       15.  79.03   0.95  3.631E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  4.530E+00 U235  
   163.45       12. 102.40   0.95  3.619E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.739E+00 U235  
   167.66       10.  98.30   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   185.69       59.  33.51   0.60  3.389E-02
   193.50        3. 320.65   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.34      170.  13.53   1.23  2.860E-02   238.63  43.300  7.026E+00 PB212 
   240.80       34.  42.31   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   241.81       41.  30.62   1.03  2.830E-02   242.00   7.430    PBC<MDA PB214 
   256.87       11.  70.08   1.04  2.720E-02   256.24   7.000    PBC<MDA TH227 
   265.98        3. 270.63   1.05  2.667E-02   263.70   0.006    PBC<MDA Cd113m
   275.67       12.  76.35   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   295.02       81.  14.85   1.08  2.461E-02   295.09  19.300  8.826E+00 PB214 
                                               295.95  30.160  6.059E+00 Ir192 
                                               295.95  30.160  6.059E+00 Ir192 
   295.05       91.  15.73   1.22  2.466E-02   295.09  19.300  1.058E+01 PB214 
                                               295.95  30.160  6.785E+00 Ir192 
   298.03        1. 992.34   1.08  2.438E-02   300.07   2.460    PBC<MDA PA231 
   304.78        7. 121.76   1.09  2.411E-02   304.85   4.290  4.008E+00 Ba140 
                                               304.90  28.000  6.141E-01 BI210M
   304.81        7. 122.18   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  6.121E-01 BI210M
   328.25       14.  64.34   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.02       38.  29.01   1.12  2.241E-02   338.32  12.010  7.924E+00 AC228 
                                               338.32  12.010  7.924E+00 AC228 
   343.88        2. 391.35   1.13  2.213E-02   344.29  26.500    PBC<MDA EU152 
   346.40        7. 107.16   1.13  2.206E-02   345.83  15.070    PBC<MDA HF181 
   351.78      162.   9.60   1.10  2.180E-02   351.93  37.600  1.025E+01 PB214 
   427.40        2. 284.28   1.21  1.896E-02   427.88  29.600    PBC<MDA SB125 
   462.78       14.  52.97   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   495.20        7.  79.34   1.27  1.701E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.619E-01 RU103 
   511.65       21.  46.41   1.29  1.666E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  3.499E+00 RH106 
   535.57        5. 107.74   1.31  1.608E-02   537.26  24.390    PBC<MDA Ba140 
   571.23        2. 307.92   1.34  1.540E-02   569.70  97.740    PBC<MDA BI207 
                                               569.47   8.200  8.416E-01 PA234 
   583.17       70.  16.05   0.84  1.514E-02   583.02  84.500  3.030E+00 TL208 
   602.52        2. 274.21   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
   609.39      110.  12.05   0.85  1.466E-02   609.31  46.090  8.198E+00 BI214 
                                               610.30   5.750  7.225E+01 RU103 
   637.01        1. 950.69   1.40  1.419E-02   636.97   7.170    PBC<MDA I131  
   723.26        3. 215.00   1.48  1.291E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  6.396E-01 EU154 
   723.30        3. 241.95   1.48  1.292E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  5.781E-01 EU154 
   727.11       25.  20.00   0.42  1.286E-02   727.17   7.550  1.430E+01 BI212 
   757.00        2. 256.55   1.51  1.248E-02   756.73  54.460    PBC<MDA ZR95  
   818.53        1. 611.08   1.56  1.180E-02   815.77  23.280    PBC<MDA La140 
                                               818.50 100.000  3.665E-02 Cs136 
   834.61        4. 120.69   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   860.70        9.  59.57   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   885.45        2. 243.27   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
                                               883.24   9.600  1.217E+00 PA234 
   911.29       19.  44.51   1.64  1.086E-02   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  3.287E+00 AC228 
   946.57        7.  73.97   1.67  1.055E-02   946.02  13.400    PBC<MDA PA234 
                                               946.02  13.400  2.664E+00 PA234 
   969.22       14.  51.63   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  4.284E+00 AC228 
  1006.36        5. 108.69   1.72  1.008E-02  1004.77  18.010    PBC<MDA EU154 
  1048.20        1. 605.96   1.76  9.757E-03  1048.07  80.000    PBC<MDA Cs136 
  1073.44        0. 984.29   1.78  9.553E-03  1077.40   3.300    PBC<MDA Ga68  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1098.73        4. 163.61   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1120.05       10.  78.74   1.82  9.265E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.800E-01 Sc46  
                                              1121.30  34.900  1.663E+00 Ta182 
  1120.08       11.  67.28   1.82  9.270E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.667E-01 Sc46  
                                              1121.30  34.900  1.911E+00 Ta182 
  1120.13       10.  66.77   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1177.64        1. 372.63   1.86  8.948E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        3. 206.21   1.87  8.856E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.34        6. 126.96   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1274.41        2. 264.78   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.210E-01 EU154 
  1274.45        2. 262.82   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.241E-01 EU154 
  1332.38        3. 167.59   1.99  8.108E-03  1332.50  99.980    PBC<MDA CO60  
  1460.87      336.   5.42   2.04  7.547E-03  1460.83  10.670  2.319E+02 K40   
  1764.23       11.  34.47   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.19    77.12        98.       119. 3.194E+03   16.45   0.963  -        
   514.64   128.76        40.        31. 7.518E+02   33.99   0.627  -      s 
   742.29   185.69        79.        59. 1.736E+03   33.51   0.602  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.75    46.25       105.        23.     0.013    31.69   0.903 
 TH-234    253.98    63.57       123.        26.     0.014    32.01   1.150s
 BA-133    323.91    81.06       121.        -6.    -0.003   279.48   0.863s
 Np-237    345.64    86.49        59.        41.     0.023    31.10   0.868D
 EU-155    347.76    87.02       121.        48.     0.027    35.42   0.868s
 Cd-109    351.83    88.04        96.        12.     0.006   123.18   0.870D
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147    365.37    91.43       202.       -41.    -0.023    52.06   0.873s
 TH-234    370.98    92.83       122.        70.     0.039    17.15   1.470s
 AC-228    369.87    92.55        80.        70.     0.039    21.68   0.875s
 EU-155    419.51   104.97       105.        -9.    -0.005   171.10   0.888s
 Np-239    424.50   106.21        86.        14.     0.008    95.47   0.889s
 EU-152    484.65   121.26        74.        -5.    -0.003   255.70   0.904s
 CO-57     491.97   123.09        99.        -2.    -0.001   697.83   0.905s
 EU-154    489.06   122.36        65.         7.     0.004   172.93   0.906s
 PA-234    525.15   131.39        81.        15.     0.009    86.48   0.914s
 CE-144    533.99   133.60       113.       -16.    -0.009    95.61   0.916s
 CO-57     547.31   136.93        98.        -6.    -0.003   231.78   0.919s
 Tc-99m    561.44   140.46        83.        17.     0.009    80.33   0.924s
 U-235     579.52   144.98        44.        27.     0.015    39.18   0.927s
 CE-141    579.59   145.00        48.        27.     0.015    41.22   0.929s
 Ba-140    653.13   163.39        63.        15.     0.008    79.03   0.946s
 U-235     653.36   163.45        74.        12.     0.007   102.40   0.947s
 CE-139    670.18   167.66        39.        10.     0.005    98.30   0.949s
 TH-229    773.50   193.50        59.         3.     0.002   320.65   0.977s
 U-235     832.77   208.32        51.        -3.    -0.002   334.36   0.989s
 TH-229    842.54   210.76        78.        -2.    -0.001   652.66   0.994s
 TH-227    946.73   236.82       181.       -33.    -0.018    60.83   1.019s
 PB-212    953.99   238.63        77.       160.     0.089    10.00   1.022D
 RA-224    963.40   240.99        85.        34.     0.019    42.31   1.024D
 PB-214    967.44   242.00        69.        41.     0.023    30.62   1.025D
 EU-152    977.11   244.41        80.        -8.    -0.004   161.55   1.028s
 TH-227   1026.92   256.87        23.        11.     0.006    70.08   1.040s
 Cd-113m  1063.36   265.98        34.         3.     0.002   270.63   1.047s
 BI-210M  1066.88   266.86        53.        -8.    -0.004   135.45   1.049s
 TL-208   1102.11   275.67        37.        12.     0.007    76.35   1.060s
 Hg-203   1123.44   281.01        44.        -5.    -0.003   178.47   1.062 
 I-131    1131.73   283.08        37.        -5.    -0.003   189.89   1.067s
 PB-214   1179.59   295.05        38.        91.     0.050    15.73   1.223s
 Ir-192   1179.48   295.02        32.        81.     0.045    14.85   1.079s
 PA-231   1191.49   298.03        23.         1.     0.000   992.34   1.083s
 BA-133   1213.14   303.44        53.        -4.    -0.002   247.84   1.086s
 Ba-140   1218.63   304.81        38.         7.     0.004   122.18   1.087s
 BI-210M  1218.51   304.78        38.         7.     0.004   121.76   1.088s
 Ir-192   1229.47   307.52        35.        -6.    -0.003   152.92   1.091s
 PA-233   1257.54   314.54        45.        -9.    -0.005   106.38   1.094s
 Ir-192   1264.59   316.31        49.        -4.    -0.002   251.97   1.099s
 CR-51    1276.66   319.32        29.        -2.    -0.001   448.43   1.102s
 La-140   1312.34   328.25        36.        14.     0.008    64.34   1.111s
 AC-228   1351.43   338.02        43.        38.     0.021    29.01   1.120 
 Cs-136   1363.32   340.99        65.        -9.    -0.005   137.51   1.122s
 EU-152   1374.86   343.88        29.         2.     0.001   391.35   1.126s
 HF-181   1384.94   346.40        24.         7.     0.004   107.16   1.127s
 PB-214   1406.44   351.78        28.       151.     0.084     9.60   1.100s
 BA-133   1422.22   355.72        44.        -5.    -0.003   205.17   1.137s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    1464.40   366.27        21.        -2.    -0.001   325.56   1.146s
 BA-133   1537.39   384.52        35.        -2.    -0.001   476.01   1.164s
 SN-113   1573.70   393.60        25.        -1.    -0.001   587.06   1.172s
 SB-125   1708.86   427.40        24.         2.     0.001   284.28   1.207s
 pm-146   1814.24   453.75        30.        -3.    -0.002   228.03   1.231s
 SB-125   1850.37   462.78        19.        14.     0.008    52.97   1.240s
 Ir-192   1857.05   464.45        16.        -3.    -0.002   184.37   1.245s
 La-140   1945.62   486.60        24.        -2.    -0.001   336.84   1.263s
 RU-103   1980.02   495.20        13.         7.     0.004    79.34   1.272s
 RH-106   2045.82   511.65        37.        21.     0.012    46.41   1.286s
 Ba-140   2141.47   535.57        11.         5.     0.003   107.74   1.310s
 CS-134   2261.13   565.49        21.        -2.    -0.001   276.15   1.334s
 BI-207   2284.11   571.23        16.         2.     0.001   307.92   1.340s
 TL-208   2331.87   583.17        20.        70.     0.039    16.05   0.840s
 SB-124   2409.27   602.52        22.         2.     0.001   274.21   1.370s
 CS-134   2417.19   604.51        34.        -2.    -0.001   403.60   1.372s
 BI-214   2436.73   609.39        22.       100.     0.055    12.05   0.855s
 RU-103   2436.47   609.33        29.        83.     0.046    14.35   1.377s
 AG-108M  2446.17   611.75        29.        -5.    -0.003   170.80   1.381s
 RH-106   2485.44   621.57        26.        -2.    -0.001   349.20   1.388s
 SB-125   2541.26   635.52        24.        -1.    -0.001   534.95   1.401s
 I-131    2547.20   637.01        22.         1.     0.000   950.69   1.402s
 AG-110M  2625.86   656.68        21.        -2.    -0.001   268.64   1.421s
 CS-137   2646.52   661.84        25.        -2.    -0.001   436.26   1.424s
 SB-124   2887.58   722.11        17.        -2.    -0.001   378.03   1.479s
 AG-108M  2892.36   723.30        20.         3.     0.002   241.95   1.480s
 EU-154   2892.19   723.26        19.         3.     0.002   215.00   1.480s
 ZR-95    2899.46   725.08        29.        -6.    -0.003   142.24   1.481s
 BI-212   2907.60   727.11         0.        25.     0.014    20.00   0.417s
 pm-146   2942.22   735.77        19.        -3.    -0.002   199.19   1.491s
 pm-146   2988.23   747.27        19.        -2.    -0.001   317.44   1.501s
 ZR-95    3027.15   757.00        14.         2.     0.001   256.55   1.510s
 NB-95    3057.24   764.52        30.        -3.    -0.002   265.09   1.518s
 EU-152   3112.56   778.35        22.        -3.    -0.002   199.06   1.529s
 BI-212   3138.45   784.82        23.        -3.    -0.002   233.06   1.535s
 CO-58    3239.65   810.12        24.        -3.    -0.002   234.89   1.557s
 La-140   3273.27   818.53        11.         1.     0.000   611.08   1.562s
 Cs-136   3271.07   817.98        16.        -3.    -0.002   200.82   1.564s
 MN-54    3337.62   834.61        12.         4.     0.002   120.69   1.578s
 TL-208   3441.99   860.70        11.         9.     0.005    59.57   1.601s
 PA-234   3531.43   883.06        21.        -2.    -0.001   434.40   1.620s
 AG-110M  3540.98   885.45        15.         2.     0.001   243.27   1.622s
 Sc-46    3553.58   888.60        25.        -5.    -0.003   141.34   1.626s
 AC-228   3644.35   911.29        25.        19.     0.010    44.51   1.644s
 PA-234   3785.48   946.57         9.         7.     0.004    73.97   1.674s
 AC-228   3876.11   969.22        19.        14.     0.008    51.63   1.694s
 EU-154   4024.69  1006.36        13.         5.     0.003   108.69   1.724s
 Co-56    4131.23  1032.99        13.        -3.    -0.002   186.12   1.751s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4192.08  1048.20        15.         1.     0.001   605.96   1.760s
 BI-207   4252.90  1063.40        19.        -1.    -0.001   466.57   1.773s
 Ga-68    4293.06  1073.44         9.         0.     0.000   984.29   1.784s
 FE-59    4394.24  1098.73        17.         4.     0.002   163.61   1.802s
 BI-214   4479.88  1120.13        23.        10.     0.006    66.77   1.819s
 Sc-46    4479.67  1120.08        22.        11.     0.006    67.28   1.819s
 Ta-182   4479.52  1120.05        24.        10.     0.005    78.74   1.820s
 CO-60    4709.97  1177.64        14.         1.     0.001   372.63   1.862s
 Ta-182   4755.60  1189.05        17.         3.     0.002   206.21   1.874s
 Ta-182   4886.01  1221.64        26.        -5.    -0.003   139.05   1.900s
 Co-56    4952.85  1238.34        28.         6.     0.003   126.96   1.914s
 NA-22    5097.31  1274.45        16.         2.     0.001   262.82   1.942s
 EU-154   5097.17  1274.41        16.         2.     0.001   264.78   1.942s
 FE-59    5169.69  1292.53        17.        -1.     0.000   740.07   1.956s
 CO-60    5329.12  1332.38        11.         3.     0.002   167.59   1.987s
 EU-152   5634.37  1408.66        11.        -1.     0.000   863.44   2.045s
 K-40     5843.29  1460.87         5.       336.     0.187     5.42   2.036 
 BI-214   7057.44  1764.23        10.        11.     0.006    34.47   2.301s
 Co-56    7083.54  1770.76        13.        -1.    -0.001   407.01   2.305s
 y-88     7329.00  1832.08         6.        -2.    -0.001   231.81   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -7.3287E-02                                      5.31E+01             
                           477.60-7.329E-02 %(  5.931E+00 2.13E+03 1.05E+01 G  
 
NA-22    C   1.4932E-01                                      9.50E+02             
                          1274.53 1.493E-01 &(  1.430E+00 2.63E+02 9.99E+01 G  
 
K-40     N   2.3192E+02                                      4.66E+11             
                          1460.83 2.319E+02  (P 8.953E+00 5.42E+00 1.07E+01 G  
 
Sc-46    F   2.0078E-01                                      8.38E+01             
                           889.28-2.652E-01 ?(  1.311E+00 1.41E+02 1.00E+02 G  
                          1120.55 6.667E-01 ?(  1.486E+00 6.73E+01 1.00E+02 G  
 
CR-51    F  -4.1391E-01                                      2.77E+01             
                           320.08-4.139E-01 &(  6.677E+00 4.48E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   2.0924E-01                                      3.12E+02             
                           834.85 2.092E-01 ?(  8.938E-01 1.21E+02 1.00E+02 G  
 
FE-59    F   3.8819E-01                                      4.45E+01             
                          1099.25 3.882E-01 ?(  2.268E+00 1.64E+02 5.65E+01 G  
                          1291.60-1.226E-01 -   3.374E+00 7.40E+02 4.32E+01 G  
 
Co-56    C   2.4985E-01                                      7.73E+01             
                           846.77 1.276E-02 %(  1.128E+00 2.38E+03 9.99E+01 G  
                          1238.28 6.085E-01 ?(  2.681E+00 1.27E+02 6.61E+01 G  
                          1037.84-1.140E+00 +   7.715E+00 1.86E+02 1.41E+01 G  
                          1771.35-7.134E-01 +   1.084E+01 4.07E+02 1.55E+01  A 
 
CO-57    C  -3.1407E-02                                      2.72E+02             
                           122.06-3.141E-02 ?(  7.606E-01 6.98E+02 8.56E+01 G  
                           136.47-7.923E-01 &   6.308E+00 2.32E+02 1.07E+01 G  
 
CO-58    C  -1.4420E-01                                      7.09E+01             
                           810.78-1.442E-01 ?(  1.210E+00 2.35E+02 9.95E+01 G  
 
CO-60    F   1.4764E-01                                      1.93E+03             
                          1332.50 2.049E-01 ?(  1.248E+00 1.68E+02 1.00E+02 G  
                          1173.24 9.031E-02 ?(  1.249E+00 3.73E+02 9.99E+01 G  
 
ZN-65    F   3.4560E-02                                      2.44E+02             
                          1115.55 3.456E-02 %(  2.974E+00 2.34E+03 5.06E+01 G  
 
NB-94    I  -1.5198E-02                                      7.41E+06             
                           702.63-1.520E-02 %(  1.071E+00 1.91E+03 9.79E+01 G  
                           871.10 2.019E-02 %   1.125E+00 1.50E+03 9.99E+01 G  
 
ZR-95    I   1.7511E-01                                      6.40E+01             
                           756.73 1.751E-01 ?(  1.648E+00 2.57E+02 5.45E+01 G  
                           724.20-5.456E-01 +   2.706E+00 1.42E+02 4.42E+01 G  
 
NB-95    I  -1.3541E-01                                      6.40E+01             
                           765.79-1.354E-01 ?(  1.276E+00 2.65E+02 9.98E+01 G  
 
RU-103   I   2.6194E-01                                      3.93E+01             
                           497.05 2.619E-01 ?(  7.030E-01 7.93E+01 9.09E+01 G  
                           610.30 5.468E+01 ?   1.841E+01 1.43E+01 5.75E+00 GA 
 
RH-106   I  -8.1413E-01                                      3.74E+02             
                           621.92-8.141E-01 ?(  1.023E+01 3.49E+02 9.93E+00 G  
                          1050.36 0.000E+00 +   1.107E+02 1.00E+03 1.56E+00 G  
                           511.86 3.499E+00 &   5.174E+00 4.64E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   6.5166E-02                                      1.53E+05             
                           433.94 1.454E-03 %(  8.374E-01 1.56E+04 9.05E+01 G  
                           722.94 1.286E-01 ?(  1.121E+00 2.42E+02 9.08E+01 G  
                           614.28-1.982E-01 &   1.189E+00 1.71E+02 8.98E+01 G  
 
AG-110M  F   1.6101E-01                                      2.50E+02             
                           884.68 1.610E-01 ?(  1.430E+00 2.43E+02 7.27E+01 G  
                           657.76-1.045E-01 +   1.013E+00 2.69E+02 9.46E+01 G  
                           937.49-2.942E-02 %   3.280E+00 2.97E+03 3.44E+01 G  
                          1384.30 0.000E+00 -   2.142E+00 1.00E+03 2.43E+01 G  
                           763.94 1.496E-02 %   5.429E+00 9.92E+03 2.23E+01 G  
 
SN-113   F  -5.2157E-02                                      1.15E+02             
                           391.69-5.216E-02 ?(  1.113E+00 5.87E+02 6.40E+01 G  
 
SB-124   F   9.5440E-02                                      6.02E+01             
                           602.73 9.544E-02 &(  9.427E-01 2.74E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79-6.355E-01 +   8.818E+00 3.78E+02 1.08E+01 G  
 
SB-125   I   1.2285E+00                                      1.01E+03             
                           427.88 2.462E-01 ?(  2.516E+00 2.84E+02 2.96E+01 G  
                           600.50 1.325E-01 %   5.062E+00 1.04E+03 1.79E+01 G  
                           635.89-4.500E-01 +   8.762E+00 5.35E+02 1.13E+01 G  
                           463.37 4.006E+00  (  6.802E+00 5.30E+01 1.05E+01 G  
 
I-131    I  -2.9521E-02                                      8.02E+00             
                           364.48-6.568E-02 ?(  7.749E-01 3.26E+02 8.17E+01 G  
                           284.30-1.661E+00 +   1.105E+01 1.90E+02 6.14E+00 G  
                           636.97 3.825E-01 ?(  1.337E+01 9.51E+02 7.17E+00 G  
 
Gd-153   F  -3.0157E-02                                      2.42E+02             
                            97.50-3.016E-02 &(  2.425E+00 2.32E+03 3.00E+01 G  
                           103.20 0.000E+00 &   3.301E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   9.1969E-01                                      4.71E-02             
                          1077.40 9.197E-01 &(  3.508E+01 9.84E+02 3.30E+00 G  
 
Tc-99m   I   2.7036E-01                                      2.51E-01             
                           140.51 2.704E-01  (  7.254E-01 8.03E+01 8.93E+01 G  
 
BA-133   F  -1.9344E-01                                      3.85E+03             
                           356.00-1.934E-01 ?(  1.386E+00 2.05E+02 6.20E+01 G  
                           302.85-5.321E-01 +   4.600E+00 2.48E+02 1.83E+01 G  
                           383.84-5.397E-01 +   9.181E+00 4.76E+02 8.94E+00 GA 
                            80.99-2.396E-01 +   2.297E+00 2.79E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -8.0188E-02                                      7.54E+02             
                           604.71-8.019E-02 ?(  1.155E+00 4.04E+02 9.76E+01 G  
                           795.87-1.255E-02 %   1.097E+00 2.31E+03 8.55E+01 G  
                           569.32 0.000E+00 +   4.850E+00 1.00E+03 1.54E+01 G  
                           801.95 2.765E-01 %   1.137E+01 1.10E+03 8.69E+00 G  
                           563.24-1.028E+00 +   1.025E+01 2.76E+02 8.35E+00 G  
 
CS-137   I  -7.7654E-02                                      1.10E+04             
                           661.66-7.765E-02 ?(  1.226E+00 4.36E+02 8.52E+01 G  
 
CE-139   F   1.8070E-01                                      1.38E+02             
                           165.85 1.807E-01 ?(  6.041E-01 9.83E+01 7.99E+01 G  
 
Ba-140   I   1.6183E+00                                      1.28E+01             
                           537.26 6.727E-01 &(  2.545E+00 1.08E+02 2.44E+01 G  
                           162.66 3.687E+00  (  9.741E+00 7.90E+01 6.22E+00 G  
                           304.85 3.994E+00 ?(  1.680E+01 1.22E+02 4.29E+00 G  
 
La-140   I   2.7858E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.885E+00 1.00E+03 9.54E+01 G  
                           487.02-1.478E-01 +   1.798E+00 3.37E+02 4.55E+01 G  
                           328.76 1.727E+00  (  3.666E+00 6.43E+01 2.03E+01 G  
                           815.77 1.570E-01 ?(  3.655E+00 6.11E+02 2.33E+01 G  
 
CE-141   I   7.9371E-01                                      3.25E+01             
                           145.44 7.937E-01 &(  1.033E+00 4.12E+01 4.82E+01 G  
 
CE-144   I  -2.0003E+00                                      2.85E+02             
                           133.54-2.000E+00 ?(  6.420E+00 9.56E+01 1.11E+01 G  
 
EU-152   F   1.8884E-01                                      4.94E+03             
                           344.29 1.888E-01 &(  2.652E+00 3.91E+02 2.65E+01 G  
                          1112.07 6.398E-04 %   9.444E+00 3.92E+05 1.36E+01 G  
                           121.78-2.252E-01 +   1.993E+00 2.56E+02 2.86E+01 G  
                           778.92-1.229E+00 +   8.714E+00 1.99E+02 1.29E+01 G  
                           964.11 8.727E-02 %   1.071E+01 3.39E+03 1.46E+01 G  
                           244.69-2.090E+00 +   1.156E+01 1.62E+02 7.58E+00 G  
                          1408.00-1.835E-01 +   6.077E+00 8.63E+02 2.10E+01 GA 
 
EU-154   I   5.2191E-01                                      3.14E+03             
                           873.23 4.147E-02 %(  9.422E+00 6.10E+03 1.23E+01 G  
                           123.10 2.206E-01 &(  1.314E+00 1.73E+02 4.08E+01 G  
                          1274.54 4.210E-01 &(  4.064E+00 2.65E+02 3.52E+01 G  
                           723.36 6.396E-01 ?(  4.942E+00 2.15E+02 2.02E+01 G  
                          1004.77 1.597E+00 ?(  6.063E+00 1.09E+02 1.80E+01 G  
                           996.33-2.093E-01 %   1.171E+01 1.50E+03 1.06E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   1.0729E+00                                      1.81E+03             
                           105.31-5.367E-01 ?(  3.134E+00 1.71E+02 2.12E+01 G  
                            86.54 2.184E+00  (  2.452E+00 3.54E+01 3.07E+01 G  
 
HF-181   F   1.7848E-01                                      4.24E+01             
                           482.00-2.577E-03 %(  1.084E+00 1.15E+04 8.05E+01 G  
                           133.02 2.554E-02 %   1.234E+00 1.37E+03 4.33E+01 G  
                           345.83 1.146E+00 ?(  4.233E+00 1.07E+02 1.51E+01 G  
                           136.30 1.632E-03 &   1.059E+01 1.85E+05 5.85E+00 G  
 
Ta-182   F   1.5020E+00                                      1.14E+02             
                          1121.30 1.663E+00 ?(  4.403E+00 7.87E+01 3.49E+01 G  
                          1221.41-1.300E+00 -   6.310E+00 1.39E+02 2.70E+01 G  
                          1189.05 1.156E+00 &(  8.589E+00 2.06E+02 1.62E+01 G  
 
Hg-203   F  -1.4376E-01                                      4.66E+01             
                           279.20-1.438E-01 ?(  8.926E-01 1.78E+02 8.15E+01 G  
 
TL-208   N   3.1781E+00                                      6.98E+02             
                           583.02 3.030E+00  (P 1.027E+00 1.60E+01 8.45E+01 G  
                           277.28 4.167E+00 ?(  1.064E+01 7.63E+01 6.31E+00 G  
                           860.56 3.684E+00 ?(  7.113E+00 5.96E+01 1.24E+01 G  
 
pm-146   C  -2.5602E-01                                      2.02E+03             
                           747.16-2.560E-01 ?(  2.961E+00 3.17E+02 3.40E+01 G  
                           735.72-6.296E-01 +   4.494E+00 1.99E+02 2.25E+01 G  
                           453.88-1.643E-01 +   1.328E+00 2.28E+02 6.50E+01 G  
 
y-88     F  -2.1620E-02                                      1.07E+02             
                           898.04-2.162E-02 %(  1.383E+00 1.74E+03 9.37E+01 G  
                          1836.06-1.430E-01 +   1.268E+00 2.32E+02 9.92E+01 G  
 
Cd-113m      1.0871E+03                                      5.33E+03             
                           263.70 1.087E+03 ?(  1.042E+04 2.71E+02 6.00E-03   K
 
Cd-109   F   4.2383E+00                                      4.53E+02             
                            88.04 4.238E+00  (  1.770E+01 1.23E+02 3.79E+00 G  
 
PB-210   N   1.4879E+01                                      8.14E+03             
                            46.54 1.488E+01  (P 3.294E+01 3.17E+01 4.25E+00 G  
 
PB-212   N   7.2015E+00                                      6.98E+02             
                           238.63 7.202E+00  (P 1.954E+00 1.00E+01 4.33E+01 G  
                           300.03 8.234E-02 &   1.609E+01 5.24E+03 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   1.0365E+01                                      5.84E+05             
                           351.93 1.025E+01 *(P 1.849E+00 9.60E+00 3.76E+01 G  
                           295.09 1.058E+01  (P 3.684E+00 1.57E+01 1.93E+01 G  
                           242.00 1.085E+01   P 1.094E+01 3.06E+01 7.43E+00 GA 
 
BI-207   C   7.0628E-02                                      1.18E+04             
                           569.70 7.063E-02 ?(  7.966E-01 3.08E+02 9.77E+01 G  
                          1063.66-1.026E-01 +   1.759E+00 4.67E+02 7.45E+01 G  
 
BI-212   N   1.4304E+01                                      6.98E+02             
                           727.17 1.430E+01  (  4.217E+00 2.00E+01 7.55E+00 G  
                           785.42-1.072E+01 -   8.947E+01 2.33E+02 1.28E+00 GA 
 
BI-214   N   8.1980E+00                                      5.84E+05             
                           609.31 8.198E+00  (P 2.031E+00 1.20E+01 4.61E+01 G  
                          1120.29 4.059E+00 - P 1.004E+01 6.68E+01 1.51E+01 G  
                          1764.49 5.869E+00 - P 9.637E+00 3.45E+01 1.54E+01 G  
 
BI-210M  T   8.4800E-03                                      1.10E+09             
                           265.83-3.307E-01 &(  1.537E+00 1.35E+02 5.00E+01 G  
                           304.90 6.141E-01 ?(  2.573E+00 1.22E+02 2.80E+01 G  
 
RA-224   N   1.6126E+01                                      6.98E+02             
                           240.99 1.613E+01  (  2.183E+01 4.23E+01 4.10E+00 G  
 
AC-228   N   4.5372E+00                                      2.10E+03             
                           911.07 3.287E+00 *(  4.595E+00 4.45E+01 2.90E+01 G  
                           968.97 4.284E+00 ?(  7.064E+00 5.16E+01 1.75E+01 G  
                           338.32 7.924E+00  (  6.854E+00 2.90E+01 1.20E+01 G  
                            93.35 1.701E+01 ?   1.080E+01 2.17E+01 5.56E+00 XA 
 
TH-227   N  -5.1191E+00                                      7.95E+03             
                           235.97-5.119E+00 ?(  1.025E+01 6.08E+01 1.23E+01 G  
                            50.14 1.443E-01 %   1.318E+01 2.60E+03 8.00E+00 G  
                           256.24 3.151E+00 +   7.346E+00 7.01E+01 7.00E+00 G  
 
TH-229   N   1.3129E+00                                      2.68E+06             
                           193.51 1.313E+00 ?(  1.471E+01 3.21E+02 4.40E+00 G  
                           210.85-1.148E+00 +   2.616E+01 6.53E+02 2.99E+00 G  
 
TH-234   N   1.4994E+01                                      1.63E+12             
                            63.29 1.214E+01 *(P 2.559E+01 3.20E+01 3.81E+00 G  
                            92.59 1.694E+01 *(P 1.317E+01 1.72E+01 5.58E+00 G  
 
PA-231   N  -7.1542E-02                                      1.20E+07             
                           302.65-6.736E-01 &(  2.727E+01 1.14E+03 2.88E+00 G  
                           300.07 6.333E-01 ?(  2.306E+01 9.92E+02 2.46E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -6.1170E-01                                      7.82E+08             
                           312.01-6.117E-01 &(  2.217E+00 1.06E+02 3.60E+01 G  
                           300.18-2.247E-01 %   1.013E+01 1.24E+03 6.20E+00 G  
 
PA-234   N   1.8022E+00                                      1.63E+12             
                           131.29 1.161E+00 &(  3.365E+00 8.65E+01 1.80E+01 G  
                           946.02 2.664E+00 &(  6.615E+00 7.40E+01 1.34E+01 G  
                           569.47 0.000E+00 -   9.098E+00 1.00E+03 8.20E+00 G  
                           883.24-7.930E-01 -   1.256E+01 4.34E+02 9.60E+00 G  
                           880.53 5.004E-01 &   1.939E+01 1.05E+03 6.00E+00 GA 
 
PA-234M  N  -3.5074E+01                                      1.63E+12             
                          1001.00-3.507E+01 %(P 1.850E+02 1.00E+03 8.37E-01 G  
                           766.41-1.109E+01 % P 4.331E+02 1.91E+03 2.94E-01 G  
 
U-235    N   3.6023E+00                                      2.57E+11             
                           143.79 3.539E+00 ?(  4.340E+00 3.92E+01 1.10E+01 G  
                           205.33-1.078E+00 -   1.265E+01 3.34E+02 5.01E+00 G  
                           163.38 3.739E+00 &(  1.294E+01 1.02E+02 5.08E+00 G  
 
AM-241   T  -6.7373E-03                                      1.58E+05             
                            59.54-6.737E-03 &(  2.787E+00 1.19E+04 3.59E+01 G  
 
Np-237   F   4.3252E+00                                      2.14E+06             
                            86.49 4.325E+00  (  4.115E+00 3.11E+01 1.31E+01 G  
 
Ir-192   F   1.4782E+00                                      7.40E+01             
                           316.49-1.090E-01 ?(  9.607E-01 2.52E+02 8.70E+01 G  
                           468.06-1.927E-01 &   1.279E+00 1.84E+02 5.18E+01 G  
                           308.44-4.167E-01 &   2.218E+00 1.53E+02 3.18E+01 G  
                           295.95 6.059E+00 ?(  2.169E+00 1.49E+01 3.02E+01 G  
 
Cs-136   F  -4.8091E-02                                      1.30E+01             
                           818.50-1.384E-01 ?(  1.004E+00 2.01E+02 1.00E+02 G  
                          1048.07 6.484E-02 ?(  1.468E+00 6.06E+02 8.00E+01 G  
                           340.57-4.555E-01 +   2.143E+00 1.38E+02 4.69E+01 G  
 
Np-239   T   8.2756E-01                                      2.36E+00             
                           103.70-2.932E-02 %   2.545E+00 2.48E+03 2.40E+01 X  
                           106.13 8.276E-01 ?(  2.659E+00 9.55E+01 2.27E+01 G  
                            99.50 1.109E-01 %   4.895E+00 1.28E+03 1.50E+01 X  
 
Nd-147       1.3485E-01                                      1.11E+01             
                           531.00 1.348E-01 %(  5.740E+00 1.14E+03 1.30E+01 G  
                            91.10-1.954E+00 +   3.326E+00 5.21E+01 2.83E+01 G  
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   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 BA-133      81.06       121.        -6.    -0.003   279.48  -2.396E-01   
 EU-155      87.02       121.        48.     0.027    35.42   2.184E+00   
 Nd-147      91.43       202.       -41.    -0.023    52.06  -1.954E+00   
 AC-228      92.55        80.        70.     0.039    21.68   1.701E+01   
 EU-155     104.97       105.        -9.    -0.005   171.10  -5.367E-01   
 Np-239     106.21        86.        14.     0.008    95.47   8.276E-01   
 EU-152     121.26        74.        -5.    -0.003   255.70  -2.252E-01   
 CO-57      123.09        99.        -2.    -0.001   697.83  -3.141E-02   
 EU-154     122.36        65.         7.     0.004   172.93   2.206E-01   
 PA-234     131.39        81.        15.     0.009    86.48   1.161E+00   
 CE-144     133.60       113.       -16.    -0.009    95.61  -2.000E+00   
 CO-57      136.93        98.        -6.    -0.003   231.78  -7.923E-01   
 Tc-99m     140.46        83.        17.     0.009    80.33   2.704E-01   
 U-235      144.98        44.        27.     0.015    39.18   3.539E+00   
 CE-141     145.00        48.        27.     0.015    41.22   7.937E-01   
 Ba-140     163.39        63.        15.     0.008    79.03   3.687E+00   
 U-235      163.45        74.        12.     0.007   102.40   3.739E+00   
 CE-139     167.66        39.        10.     0.005    98.30   1.807E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229     193.50        59.         3.     0.002   320.65   1.313E+00   
 U-235      208.32        51.        -3.    -0.002   334.36  -1.078E+00   
 TH-229     210.76        78.        -2.    -0.001   652.66  -1.148E+00   
 TH-227     236.82       181.       -33.    -0.018    60.83  -5.119E+00   
 EU-152     244.41        80.        -8.    -0.004   161.55  -2.090E+00   
 TH-227     256.87        23.        11.     0.006    70.08   3.151E+00   
 Cd-113m    265.98        34.         3.     0.002   270.63   1.087E+03   
 BI-210M    266.86        53.        -8.    -0.004   135.45  -3.307E-01   
 Hg-203     281.01        44.        -5.    -0.003   178.47  -1.438E-01   
 I-131      283.08        37.        -5.    -0.003   189.89  -1.661E+00   
 Ir-192     295.02        32.        81.     0.045    14.85   6.059E+00   
 PA-231     298.03        23.         1.     0.000   992.34   6.333E-01   
 BA-133     303.44        53.        -4.    -0.002   247.84  -5.321E-01   
 Ba-140     304.81        38.         7.     0.004   122.18   3.994E+00   
 BI-210M    304.78        38.         7.     0.004   121.76   6.141E-01   
 Ir-192     307.52        35.        -6.    -0.003   152.92  -4.167E-01   
 PA-233     314.54        45.        -9.    -0.005   106.38  -6.117E-01   
 Ir-192     316.31        49.        -4.    -0.002   251.97  -1.090E-01   
 CR-51      319.32        29.        -2.    -0.001   448.43  -4.139E-01   
 La-140     328.25        36.        14.     0.008    64.34   1.727E+00   
 AC-228     338.02        43.        38.     0.021    29.01   7.924E+00   
 Cs-136     340.99        65.        -9.    -0.005   137.51  -4.555E-01   
 EU-152     343.88        29.         2.     0.001   391.35   1.888E-01   
 HF-181     346.40        24.         7.     0.004   107.16   1.146E+00   
 BA-133     355.72        44.        -5.    -0.003   205.17  -1.934E-01   
 I-131      366.27        21.        -2.    -0.001   325.56  -6.568E-02   
 BA-133     384.52        35.        -2.    -0.001   476.01  -5.397E-01   
 SN-113     393.60        25.        -1.    -0.001   587.06  -5.216E-02   
 SB-125     427.40        24.         2.     0.001   284.28   2.462E-01   
 pm-146     453.75        30.        -3.    -0.002   228.03  -1.643E-01   
 SB-125     462.78        19.        14.     0.008    52.97   4.006E+00   
 Ir-192     464.45        16.        -3.    -0.002   184.37  -1.927E-01   
 La-140     486.60        24.        -2.    -0.001   336.84  -1.478E-01   
 RU-103     495.20        13.         7.     0.004    79.34   2.619E-01   
 RH-106     511.65        37.        21.     0.012    46.41   3.499E+00   
 Ba-140     535.57        11.         5.     0.003   107.74   6.727E-01   
 CS-134     565.49        21.        -2.    -0.001   276.15  -1.028E+00   
 BI-207     571.23        16.         2.     0.001   307.92   7.063E-02   
 SB-124     602.52        22.         2.     0.001   274.21   9.544E-02   
 CS-134     604.51        34.        -2.    -0.001   403.60  -8.019E-02   
 RU-103     609.33        29.        83.     0.046    14.35   5.468E+01   
 AG-108M    611.75        29.        -5.    -0.003   170.80  -1.982E-01   
 RH-106     621.57        26.        -2.    -0.001   349.20  -8.141E-01   
 SB-125     635.52        24.        -1.    -0.001   534.95  -4.500E-01   
 I-131      637.01        22.         1.     0.000   950.69   3.825E-01   
 AG-110M    656.68        21.        -2.    -0.001   268.64  -1.045E-01   
 CS-137     661.84        25.        -2.    -0.001   436.26  -7.765E-02   
 SB-124     722.11        17.        -2.    -0.001   378.03  -6.355E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    723.30        20.         3.     0.002   241.95   1.286E-01   
 EU-154     723.26        19.         3.     0.002   215.00   6.396E-01   
 ZR-95      725.08        29.        -6.    -0.003   142.24  -5.456E-01   
 pm-146     735.77        19.        -3.    -0.002   199.19  -6.296E-01   
 pm-146     747.27        19.        -2.    -0.001   317.44  -2.560E-01   
 ZR-95      757.00        14.         2.     0.001   256.55   1.751E-01   
 NB-95      764.52        30.        -3.    -0.002   265.09  -1.354E-01   
 EU-152     778.35        22.        -3.    -0.002   199.06  -1.229E+00   
 CO-58      810.12        24.        -3.    -0.002   234.89  -1.442E-01   
 La-140     818.53        11.         1.     0.000   611.08   1.570E-01   
 Cs-136     817.98        16.        -3.    -0.002   200.82  -1.384E-01   
 MN-54      834.61        12.         4.     0.002   120.69   2.092E-01   
 PA-234     883.06        21.        -2.    -0.001   434.40  -7.930E-01   
 AG-110M    885.45        15.         2.     0.001   243.27   1.610E-01   
 Sc-46      888.60        25.        -5.    -0.003   141.34  -2.652E-01   
 AC-228     911.29        25.        19.     0.010    44.51   3.287E+00   
 PA-234     946.57         9.         7.     0.004    73.97   2.664E+00   
 AC-228     969.22        19.        14.     0.008    51.63   4.284E+00   
 EU-154    1006.36        13.         5.     0.003   108.69   1.597E+00   
 Co-56     1032.99        13.        -3.    -0.002   186.12  -1.140E+00   
 Cs-136    1048.20        15.         1.     0.001   605.96   6.484E-02   
 BI-207    1063.40        19.        -1.    -0.001   466.57  -1.026E-01   
 Ga-68     1073.44         9.         0.     0.000   984.29   9.197E-01   
 FE-59     1098.73        17.         4.     0.002   163.61   3.882E-01   
 Sc-46     1120.08        22.        11.     0.006    67.28   6.667E-01   
 Ta-182    1120.05        24.        10.     0.005    78.74   1.663E+00   
 CO-60     1177.64        14.         1.     0.001   372.63   9.031E-02   
 Ta-182    1189.05        17.         3.     0.002   206.21   1.156E+00   
 Ta-182    1221.64        26.        -5.    -0.003   139.05  -1.300E+00   
 Co-56     1238.34        28.         6.     0.003   126.96   6.085E-01   
 NA-22     1274.45        16.         2.     0.001   262.82   1.493E-01   
 EU-154    1274.41        16.         2.     0.001   264.78   4.210E-01   
 FE-59     1292.53        17.        -1.     0.000   740.07  -1.226E-01   
 CO-60     1332.38        11.         3.     0.002   167.59   2.049E-01   
 EU-152    1408.66        11.        -1.     0.000   863.44  -1.835E-01   
 Co-56     1770.76        13.        -1.    -0.001   407.01  -7.134E-01   
 y-88      1832.08         6.        -2.    -0.001   231.81  -1.430E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -7.3286E-02   -7.3287E-02    2.127E+03%                5.93E+00
 NA-22  #A    1.4932E-01    1.4932E-01    2.628E+02%                1.43E+00
 K-40         2.3192E+02    2.3192E+02    5.494E+00%                8.95E+00
 Sc-46  #A    2.0078E-01    2.0078E-01    6.728E+01%                1.31E+00
 CR-51  #A   -4.1391E-01   -4.1391E-01    4.484E+02%                6.68E+00
 MN-54  #A    2.0924E-01    2.0924E-01    1.207E+02%                8.94E-01
 FE-59  #A    3.8819E-01    3.8819E-01    1.636E+02%                2.27E+00
 Co-56  #A    2.4985E-01    2.4985E-01    1.270E+02%                1.13E+00
 CO-57  #A   -3.1407E-02   -3.1407E-02    6.978E+02%                7.61E-01
 CO-58  #A   -1.4420E-01   -1.4420E-01    2.349E+02%                1.21E+00
 CO-60  #A    1.4764E-01    1.4764E-01    1.676E+02%                1.25E+00
 ZN-65  #A    3.4560E-02    3.4560E-02    2.338E+03%                2.97E+00
 NB-94  #A   -1.5198E-02   -1.5198E-02    1.913E+03%                1.07E+00
 ZR-95  #A    1.7511E-01    1.7511E-01    2.566E+02%                1.65E+00
 NB-95  #A   -1.3541E-01   -1.3541E-01    2.651E+02%                1.28E+00
 RU-103 #A    2.6194E-01    2.6194E-01    7.934E+01%                7.03E-01
 RH-106 #A   -8.1413E-01   -8.1413E-01    3.492E+02%                1.02E+01
 AG-108M#A    6.5166E-02    6.5166E-02    2.419E+02%                8.37E-01
 AG-110M#A    1.6101E-01    1.6101E-01    2.433E+02%                1.43E+00
 SN-113 #A   -5.2157E-02   -5.2157E-02    5.871E+02%                1.11E+00
 SB-124 #A    9.5440E-02    9.5440E-02    2.742E+02%                9.43E-01
 SB-125 #A    1.2285E+00    1.2285E+00    5.297E+01%                2.52E+00
 I-131  #A   -2.9520E-02   -2.9521E-02    3.256E+02%                7.75E-01
 Gd-153 #A   -3.0157E-02   -3.0157E-02    2.322E+03%                2.42E+00
 Ga-68  #A    9.1111E-01    9.1969E-01    9.843E+02%                3.51E+01
 Tc-99m #A    2.6988E-01    2.7036E-01    8.033E+01%                7.25E-01
 BA-133 #A   -1.9344E-01   -1.9344E-01    2.052E+02%                1.39E+00
 CS-134 #A   -8.0188E-02   -8.0188E-02    4.036E+02%                1.16E+00
 CS-137 #A   -7.7654E-02   -7.7654E-02    4.363E+02%                1.23E+00
 CE-139 #A    1.8070E-01    1.8070E-01    9.830E+01%                6.04E-01
 Ba-140 #A    1.6183E+00    1.6183E+00    6.035E+01%                2.54E+00
 La-140 #A    2.7858E-01    2.7858E-01    6.434E+01%                1.89E+00
 CE-141 #A    7.9370E-01    7.9371E-01    4.122E+01%                1.03E+00
 CE-144 #A   -2.0002E+00   -2.0003E+00    9.561E+01%                6.42E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.42E-01
 EU-152 #A    1.8884E-01    1.8884E-01    3.913E+02%                2.65E+00
 EU-154 #A    5.2191E-01    5.2191E-01    1.087E+02%                9.42E+00
 EU-155 #A    1.0729E+00    1.0729E+00    3.542E+01%                3.13E+00
 HF-181 #A    1.7848E-01    1.7848E-01    1.072E+02%                1.08E+00
 Ta-182 #A    1.5020E+00    1.5020E+00    7.874E+01%                4.40E+00
 Hg-203 #A   -1.4375E-01   -1.4376E-01    1.785E+02%                8.93E-01
 TL-208       3.1781E+00    3.1781E+00    1.759E+01%                1.03E+00
 pm-146 #A   -2.5602E-01   -2.5602E-01    3.174E+02%                2.96E+00

Page 776 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:15:23 PMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140352.An1            
                                                                                 
 y-88   #A   -2.1620E-02   -2.1620E-02    1.743E+03%                1.38E+00
 Cd-113m#A    1.0871E+03    1.0871E+03    2.706E+02%                1.04E+04
 Cd-109  A    4.2383E+00    4.2383E+00    1.232E+02%                1.77E+01
 PB-210  A    1.4879E+01    1.4879E+01    7.709E+01%                3.29E+01
 PB-212       7.2015E+00    7.2015E+00    1.081E+01%                1.95E+00
 PB-214       1.0365E+01    1.0365E+01    9.777E+00%                1.85E+00
 BI-207 #A    7.0628E-02    7.0628E-02    3.079E+02%                7.97E-01
 BI-212       1.4304E+01    1.4304E+01    2.000E+01%                4.22E+00
 BI-214       8.1980E+00    8.1980E+00    1.323E+01%                2.03E+00
 BI-210M#A    8.4800E-03    8.4800E-03    9.107E+01%                1.54E+00
 RA-224  A    1.6125E+01    1.6126E+01    4.231E+01%                2.18E+01
 AC-228 #A    4.5372E+00    4.5372E+00    2.469E+01%                4.59E+00
 TH-227 #A   -5.1191E+00   -5.1191E+00    6.083E+01%                1.03E+01
 TH-229 #A    1.3129E+00    1.3129E+00    3.207E+02%                1.47E+01
 TH-234 #A    1.4994E+01    1.4994E+01    2.816E+01%                2.56E+01
 PA-231 #A   -7.1542E-02   -7.1542E-02    7.545E+02%                2.73E+01
 PA-233 #A   -6.1170E-01   -6.1170E-01    1.064E+02%                2.22E+00
 PA-234 #A    1.8022E+00    1.8022E+00    5.690E+01%                3.36E+00
 PA-234M#A   -3.5074E+01   -3.5074E+01    2.000E+03%                1.85E+02
 U-235  #A    3.6023E+00    3.6023E+00    3.918E+01%                4.34E+00
 AM-241 #A   -6.7373E-03   -6.7373E-03    1.191E+04%                2.79E+00
 Np-237       4.3252E+00    4.3252E+00    3.110E+01%                4.12E+00
 Ir-192 #C    1.4781E+00    1.4782E+00    1.485E+01%                9.61E-01
 Cs-136 #A   -4.8090E-02   -4.8091E-02    2.008E+02%                1.00E+00
 Np-239 #A    8.2740E-01    8.2756E-01    9.547E+01%                2.66E+00
 Nd-147 #A    1.3484E-01    1.3485E-01    1.140E+03%                5.74E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  1999.7 keV)     2.956E+02  Bq/Sample     
 Total Decayed Activity (  277.1 to  1999.7 keV) 2.9561942E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 11_Gamma_20140322
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-25-E 
             Detector: Ge11 S/N09363993   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-25-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:45        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:45:45     Real Time: 1806   sec
        Analysis Time: 2/10/2014 12:16        Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 11_Soil_TunaCan.Clb
  Efficiency Cal Desc: Ge11_TunaCanCal_90099_032912
  Efficiency Cal Date: 4/2/2012 17:29
      Energy Cal Date: 2/28/2012 13:09                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 11_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.347E-02         4400.0     1.913E+00    1.913E+00    7.045E+00
NA-22      0.000E+00         1000.0     8.715E-02    8.715E-02    1.662E+00
K-40       1.292E+02            7.3     9.368E+00    1.147E+01    1.176E+01
Sc-46      4.589E-01           47.5     2.182E-01    2.194E-01    8.561E-01
CR-51      1.196E+00          158.9     1.900E+00    1.902E+00    6.627E+00
MN-54     -1.239E-01          258.2     3.199E-01    3.199E-01    1.145E+00
FE-59      2.079E-01          252.6     5.250E-01    5.251E-01    1.928E+00
Co-56      2.112E-01          113.3     2.393E-01    2.395E-01    7.483E-01
CO-57      5.571E-02          464.0     2.585E-01    2.586E-01    6.709E-01
CO-58     -1.127E-01          284.3     3.204E-01    3.204E-01    1.148E+00
CO-60      7.207E-02          125.5     9.047E-02    9.054E-02    1.293E+00
ZN-65     -5.917E-01          144.0     8.522E-01    8.527E-01    2.977E+00
NB-94      2.484E-02         1014.0     2.518E-01    2.518E-01    9.309E-01
ZR-95      3.875E-02         1164.0     4.510E-01    4.510E-01    1.680E+00
NB-95      2.345E-01          105.8     2.482E-01    2.485E-01    8.632E-01
RU-103     1.168E-01          162.6     1.900E-01    1.901E-01    6.812E-01
RH-106     0.000E+00          707.1     7.147E-01    7.147E-01    7.672E+00
AG-108M    7.230E-02          175.7     1.271E-01    1.271E-01    8.372E-01
AG-110M    2.066E-02          617.5     1.276E-01    1.276E-01    1.421E+00
SN-113     1.544E-02         2181.0     3.367E-01    3.367E-01    1.214E+00
SB-124     2.836E-02          784.3     2.224E-01    2.224E-01    8.211E-01
SB-125     1.713E+00           46.1     7.894E-01    7.942E-01    2.489E+00
I-131     -1.029E-01          206.6     2.125E-01    2.126E-01    7.563E-01
Gd-153     5.417E-01           78.4     4.246E-01    4.259E-01    1.349E+00
Ga-68      0.000E+00         1000.0     1.648E+00    1.648E+00    4.648E+01
Tc-99m     2.046E-02          829.9     1.698E-01    1.698E-01    5.970E-01
BA-133    -3.240E-01          101.1     3.277E-01    3.281E-01    1.119E+00
CS-134     5.530E-01           68.1     3.765E-01    3.776E-01    1.275E+00
CS-137     0.000E+00         1000.0     1.511E-01    1.511E-01    1.575E+00
CE-139    -9.901E-02          233.4     2.311E-01    2.312E-01    7.964E-01
Ba-140     1.151E+00           66.4     7.639E-01    7.662E-01    3.266E+00
La-140     1.464E-01          167.3     2.449E-01    2.450E-01    9.520E-01
CE-141    -3.443E-01          113.9     3.922E-01    3.926E-01    1.326E+00
CE-144     2.918E-02         4551.0     1.328E+00    1.328E+00    4.682E+00
PM-144     1.035E-01          118.4     1.225E-01    1.226E-01    8.081E-01
EU-152     9.996E-01           70.9     7.082E-01    7.101E-01    1.933E+00
EU-154     1.252E+00          166.0     2.078E+00    2.079E+00    7.479E+00
EU-155     8.394E-01           84.2     7.065E-01    7.080E-01    2.369E+00
HF-181     7.812E-02          384.4     3.003E-01    3.003E-01    9.198E-01
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Ta-182     2.386E+00           45.8     1.092E+00    1.098E+00    3.400E+00
Hg-203    -6.577E-03         2856.0     1.878E-01    1.878E-01    6.838E-01
TL-208     2.569E+00           14.7     3.776E-01    4.004E-01    7.719E-01
pm-146    -4.067E-01          204.0     8.295E-01    8.298E-01    2.959E+00
y-88      -2.913E-01          117.8     3.432E-01    3.435E-01    1.194E+00
Cd-113m   -2.380E+03          155.5     3.701E+03    3.705E+03    1.272E+04
Cd-109     1.147E+01           48.1     5.519E+00    5.556E+00    1.790E+01
PB-210     1.228E+00          630.4     7.740E+00    7.740E+00    2.897E+01
PB-212     8.287E+00            8.3     6.914E-01    8.749E-01    1.439E+00
PB-214     7.969E+00           11.0     8.735E-01    9.667E-01    1.601E+00
BI-207     2.481E-01           89.1     2.210E-01    2.214E-01    7.546E-01
BI-212     6.201E+00           55.0     3.410E+00    3.425E+00    1.095E+01
BI-214     8.958E+00           12.1     1.088E+00    1.183E+00    2.037E+00
BI-210M    5.117E-01           68.1     3.484E-01    3.497E-01    1.232E+00
RA-224     8.032E+00           74.6     5.988E+00    6.010E+00    1.992E+01
AC-228     8.141E+00           12.6     1.023E+00    1.104E+00    1.867E+00
TH-227    -4.699E+00           56.6     2.658E+00    2.675E+00    8.717E+00
TH-229     9.366E-01          160.2     1.501E+00    1.502E+00    1.711E+01
TH-234     9.389E+00           41.2     3.864E+00    3.895E+00    2.539E+01
PA-231     5.905E+00           41.7     2.463E+00    2.484E+00    2.967E+01
PA-233     8.914E-01           40.3     3.593E-01    3.625E-01    1.786E+00
PA-234     5.874E-01           84.2     4.946E-01    4.955E-01    3.247E+00
PA-234M    3.287E+01          103.9     3.416E+01    3.420E+01    1.160E+02
U-235      9.110E-01          153.5     1.398E+00    1.399E+00    4.800E+00
AM-241     7.429E-01          104.1     7.736E-01    7.746E-01    2.604E+00
Np-237    -2.669E-01          789.5     2.107E+00    2.107E+00    7.194E+00
Ir-192     1.091E+00           15.1     1.648E-01    1.770E-01    8.015E-01
Cs-136     2.872E-01           72.2     2.074E-01    2.081E-01    7.969E-01
Np-239     5.624E-01          125.2     7.042E-01    7.050E-01    2.395E+00
Nd-147     1.356E+00          121.9     1.653E+00    1.655E+00    5.767E+00
-----------------------------------------------------------------------------
Total      2.610E+02

      Analyst: JustinL                            
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-25-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_Gamma_20140322.An1

 Acquisition information
        Start time:                 2/10/2014 11:45:45 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_Soil_TunaCan.Clb
      Ge11_TunaCanCal_90099_032912                                    
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 5:29:36 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.14 %
             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 
                                    ( -3.199860E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.72 %
             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 
                                    ( -9.364157E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:45:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       11_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:09 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0799

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.62       40.  32.21   0.68  2.196E-02    46.54   4.250    PBC<MDA PB210 
    59.60       15. 104.13   0.91  3.100E-02    59.54  35.900    PBC<MDA AM241 
    63.28       25.  38.30   0.92  3.320E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.73      105.  16.53   0.93  3.861E-02
    77.19      148.  12.46   0.93  3.953E-02
    87.11       33.  48.11   0.94  4.263E-02    88.04   3.790    PBC<MDA Cd109 
    92.92       36.  25.44   0.94  4.349E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    93.00      109.  18.55   1.51  4.362E-02    92.59   5.584  1.769E+01 TH234 
                                                93.35   5.561  2.497E+01 AC228 
    97.97        2. 443.62   0.95  4.440E-02    99.50  15.000    PBC<MDA Np239 
    99.73        7. 135.15   0.95  4.419E-02
   103.55       16.  79.48   0.95  4.470E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  8.074E-01 Np239 
   103.56       14.  88.80   0.95  4.473E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  7.409E-01 Np239 
   105.94       14.  84.18   0.96  4.482E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  7.834E-01 Np239 
   105.95       10. 125.21   0.96  4.485E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  5.624E-01 Np239 
   122.04        4. 316.50   0.97  4.466E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.020E-02 CO57  
                                               121.78  28.580  1.803E-01 EU152 
   122.20        3. 508.67   0.97  4.465E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.796E-02 CO57  
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 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.43        2. 537.67   0.98  4.335E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.854E-01 CO57  
                                               136.30   5.850  5.208E-01 HF181 
   136.45        2. 776.28   0.98  4.333E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.980E-01 CO57  
   139.48        1. 829.88   0.99  4.283E-02   140.51  89.300    PBC<MDA Tc99m 
   143.82        8. 153.45   0.99  4.238E-02   143.79  10.960    PBC<MDA U235  
   161.75       16.  66.37   1.01  3.943E-02   162.66   6.220    PBC<MDA Ba140 
   210.98        7. 160.21   1.05  3.377E-02   210.85   2.990    PBC<MDA TH229 
   238.45      213.   9.59   0.96  3.106E-02   238.63  43.300  8.161E+00 PB212 
   240.87       18.  74.55   1.08  3.084E-02   240.99   4.100    PBC<MDA RA224 
   241.88       19.  49.03   1.08  3.075E-02   242.00   7.430    PBC<MDA PB214 
   257.94       10.  57.75   0.72  2.943E-02
   265.69       10.  98.00   1.10  2.883E-02   265.83  50.000    PBC<MDA BI210M
   277.56       12.  69.81   1.11  2.800E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  3.002E-01 Hg203 
   295.04      109.  12.62   1.64  2.681E-02   295.09  19.300  1.174E+01 PB214 
                                               295.95  30.160  7.527E+00 Ir192 
                                               295.95  30.160  7.527E+00 Ir192 
   295.08       86.  15.11   1.13  2.676E-02   295.09  19.300  8.209E+00 PB214 
                                               295.95  30.160  5.906E+00 Ir192 
   299.68       23.  40.31   1.13  2.649E-02   300.03   3.280  1.477E+01 PB212 
                                               300.07   2.460  1.970E+01 PA231 
                                               300.18   6.200  7.817E+00 PA233 
   299.69       23.  41.71   1.13  2.650E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.948E+01 PA231 
                                               300.18   6.200  7.731E+00 PA233 
   300.12       39.  31.06   1.32  2.650E-02   300.03   3.280  2.471E+01 PB212 
                                               300.07   2.460  3.295E+01 PA231 
                                               300.18   6.200  1.308E+01 PA233 
   304.86       10.  94.56   1.14  2.621E-02   304.85   4.290  4.994E+00 Ba140 
                                               304.90  28.000  7.652E-01 BI210M
   304.86       10.  94.62   1.14  2.621E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  7.647E-01 BI210M
   319.87        5. 158.88   1.15  2.533E-02   320.08   9.940    PBC<MDA CR51  
   329.07        1. 726.04   1.16  2.485E-02   328.76  20.300    PBC<MDA La140 
                                               328.76  20.300  1.332E-01 La140 
   338.06       52.  18.32   1.17  2.436E-02   338.32  12.010  9.845E+00 AC228 
   340.31        4. 179.83   1.17  2.424E-02   340.57  46.900    PBC<MDA Cs136 
   342.07        9.  70.85   1.17  2.406E-02   344.29  26.500    PBC<MDA EU152 
                                               344.29  26.500  8.188E-01 EU152 
   351.70      140.   9.97   0.85  2.370E-02   351.93  37.600  7.969E+00 PB214 
   427.95        9.  90.12   1.25  2.060E-02   427.88  29.600    PBC<MDA SB125 
                                               427.88  29.600  8.130E-01 SB125 
   462.74       16.  46.07   1.28  1.944E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  4.259E+00 SB125 
   467.93        2. 271.06   1.28  1.930E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  1.345E-01 Ir192 
   477.04        1. 634.45   1.29  1.904E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  3.202E-01 BE7   
   482.24        1. 549.43   1.29  1.889E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  4.595E-02 HF181 
   495.13        4. 162.65   1.31  1.847E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.168E-01 RU103 
   511.09       42.  25.18   1.32  1.808E-02   511.86  20.000  6.420E+00 RH106 
                                               511.86  20.000  6.420E+00 RH106 
   530.63        6. 121.92   1.34  1.760E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  1.356E+00 Nd147 
   562.57        1. 607.77   1.37  1.685E-02   563.24   8.350    PBC<MDA CS134 
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   570.14        7.  89.10   1.37  1.671E-02   569.47   8.200  2.956E+00 PA234 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.70  97.740  2.481E-01 BI207 
   570.16        8.  84.20   1.37  1.671E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  2.581E-01 BI207 
   583.13       65.  13.22   1.06  1.643E-02   583.02  84.500  2.616E+00 TL208 
   601.16        1. 784.28   1.40  1.603E-02   602.73  98.260    PBC<MDA SB124 
   606.13       16.  68.09   1.40  1.599E-02   604.71  97.620    PBC<MDA CS134 
   609.32      118.  10.91   1.44  1.590E-02   609.31  46.090  8.958E+00 BI214 
                                               610.30   5.750  7.189E+01 RU103 
                                               610.30   5.750  7.189E+01 RU103 
   609.36      117.  10.51   1.41  1.588E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  7.101E+01 RU103 
   619.26        6. 118.40   1.41  1.573E-02   618.06  99.100    PBC<MDA PM144 
   658.21        1. 724.78   1.45  1.501E-02   657.76  94.640    PBC<MDA AG110M
   726.99       12.  54.99   1.51  1.392E-02   727.17   7.550    PBC<MDA BI212 
   727.48        3. 175.75   1.50  1.398E-02   727.17   7.550  1.757E+00 BI212 
                                               723.36  20.220  6.534E-01 EU154 
   766.50        5. 131.23   1.54  1.338E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.966E+01 PA234M
   767.01        6. 105.85   1.54  1.339E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  7.965E+01 PA234M
   785.47        4. 142.77   1.56  1.313E-02   785.42   1.280    PBC<MDA BI212 
   817.59        8.  72.23   1.58  1.273E-02   818.50 100.000    PBC<MDA Cs136 
   860.34        6. 103.20   1.62  1.225E-02   860.56  12.420    PBC<MDA TL208 
   875.92        3. 165.95   1.63  1.211E-02   873.23  12.270    PBC<MDA EU154 
                                               873.23  12.270  1.252E+00 EU154 
   883.43        2. 299.93   1.64  1.201E-02   883.24   9.600    PBC<MDA PA234 
   887.82        2. 241.30   1.64  1.194E-02   889.28  99.984    PBC<MDA Sc46  
   911.06       46.  17.20   0.79  1.172E-02   911.07  29.000  7.435E+00 AC228 
   968.69        9.  79.53   1.71  1.118E-02   968.97  17.460    PBC<MDA AC228 
  1000.73        3. 161.23   1.74  1.090E-02  1001.00   0.837    PBC<MDA PA234M
  1099.18        2. 252.58   1.82  1.013E-02  1099.25  56.500    PBC<MDA FE59  
  1112.76        3. 149.68   1.83  1.004E-02  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  1.351E+00 EU152 
  1119.91       15.  45.76   1.84  9.978E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.324E-01 Sc46  
                                              1121.30  34.900  2.386E+00 Ta182 
  1119.91       15.  47.54   1.83  9.983E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.219E-01 Sc46  
                                              1121.30  34.900  2.356E+00 Ta182 
  1119.91       10.  46.28   1.83  9.985E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.00        5. 125.53   1.88  9.630E-03  1173.24  99.900    PBC<MDA CO60  
  1220.20        2. 290.25   1.92  9.329E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.05        6. 113.30   1.93  9.229E-03  1238.28  66.070    PBC<MDA Co56  
  1460.71      212.   6.87   1.36  8.093E-03  1460.83  10.670  1.292E+02 K40   
  1597.88        2. 167.29   2.21  7.537E-03  1596.21  95.400    PBC<MDA La140 
                                              1596.21  95.400  1.492E-01 La140 
  1764.59       10.  26.73   2.34  6.950E-03  1764.49  15.400    PBC<MDA BI214 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.41    74.70       110.        92. 2.382E+03   22.33   0.726  -        
   308.27    77.17       130.       134. 3.396E+03   14.78   0.880  -        
  1030.99   257.94        12.        10. 3.539E+02   55.91   0.718  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.33    46.67        97.         2.     0.001    44.05   0.901 
 AM-241    238.02    59.60       113.        15.     0.008   104.13   0.913s
 TH-234    252.74    63.28       140.        25.     0.014    38.30   0.916 
 BA-133    320.38    80.20       107.        -8.    -0.005   176.88   0.933s
 Np-237    345.53    86.49       219.        -3.    -0.001   789.55   0.938s
 EU-155    345.74    86.54       219.        -3.    -0.001   789.51   0.938s
 Cd-109    347.99    87.11       112.        33.     0.019    48.11   0.939s
 Nd-147    364.73    91.29       238.       -38.    -0.021    59.95   0.942s
 TH-234    371.23    92.92       146.        36.     0.020    25.44   0.943s
 AC-228    371.55    93.00        75.       109.     0.061    18.55   1.509s
 Gd-153    398.45    99.73        40.         7.     0.004   135.15   0.948s
 Np-239    391.41    97.97        50.         2.     0.001   443.62   0.950s
 Gd-153    413.75   103.55        69.        16.     0.009    79.48   0.953s
 Np-239    413.79   103.56        74.        14.     0.008    88.80   0.954s
 EU-155    423.27   105.94        66.        14.     0.008    84.18   0.955s
 Np-239    423.34   105.95        78.        10.     0.006   125.21   0.956s
 EU-152    487.64   122.04        84.         4.     0.002   316.50   0.970s
 CO-57     488.28   122.20        87.         3.     0.001   508.67   0.970s
 PA-234    524.29   131.20        87.        -9.    -0.005   146.39   0.979s
 HF-181    531.15   132.92        71.        -4.    -0.002   303.65   0.980s
 HF-181    545.17   136.43        80.         2.     0.001   537.67   0.983s
 CO-57     545.26   136.45        81.         2.     0.001   776.28   0.984s
 Tc-99m    557.39   139.48        64.         1.     0.001   829.88   0.987s
 U-235     574.71   143.82        65.         8.     0.004   153.45   0.990s
 CE-141    580.63   145.30        97.       -13.    -0.007   113.90   0.992s
 Ba-140    646.41   161.75        50.        16.     0.009    66.37   1.008s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     652.44   163.26        81.        -4.    -0.002   299.65   1.008s
 CE-139    662.57   165.79        84.        -6.    -0.003   233.37   1.011s
 TH-229    775.02   193.92        97.        -3.    -0.002   420.16   1.036s
 U-235     821.72   205.60        66.        -5.    -0.003   225.69   1.047 
 TH-229    843.24   210.98        66.         7.     0.004   160.21   1.052s
 TH-227    945.00   236.43       153.       -33.    -0.018    56.56   1.074s
 PB-212    953.79   238.63        47.       201.     0.111     7.74   1.077D
 RA-224    963.21   240.99        84.        18.     0.010    74.55   1.079D
 PB-214    967.25   242.00        65.        19.     0.010    49.03   1.080D
 EU-152    977.05   244.45        70.        -9.    -0.005   139.75   1.082s
 TH-227   1023.66   256.11        64.        -5.    -0.003   253.88   1.093s
 Cd-113m  1056.19   264.24        63.        -7.    -0.004   155.49   1.099s
 BI-210M  1061.99   265.69        39.        10.     0.005    98.00   1.101s
 TL-208   1109.46   277.56        31.        12.     0.007    69.81   1.112 
 I-131    1135.57   284.10        44.        -1.    -0.001   782.17   1.118s
 PB-214   1179.34   295.04        35.       109.     0.061    12.62   1.643s
 Ir-192   1179.49   295.08        41.        86.     0.048    15.11   1.129s
 PB-212   1199.64   300.12        25.        39.     0.021    31.06   1.320 
 PA-231   1197.93   299.69        34.        23.     0.013    41.71   1.132 
 PA-233   1197.89   299.68        32.        23.     0.013    40.31   1.132 
 PA-231   1210.50   302.83        66.        -8.    -0.004   151.96   1.135s
 BA-133   1210.50   302.83        64.        -7.    -0.004   158.33   1.135s
 Ba-140   1218.59   304.86        41.        10.     0.006    94.62   1.137s
 BI-210M  1218.58   304.86        41.        10.     0.006    94.56   1.137s
 Ir-192   1231.76   308.15        48.        -7.    -0.004   147.71   1.140s
 PA-233   1243.77   311.16        34.        -5.    -0.003   169.54   1.143s
 CR-51    1278.60   319.87        34.         5.     0.003   158.88   1.150s
 La-140   1315.39   329.07        38.         1.     0.001   726.04   1.158s
 AC-228   1352.40   338.32        19.        52.     0.029    18.32   1.166D
 Cs-136   1361.39   340.57        24.         4.     0.002   179.83   1.168D
 EU-152   1367.41   342.07        17.         9.     0.005    70.85   1.172s
 HF-181   1382.47   345.84        36.        -3.    -0.002   248.75   1.173s
 PB-214   1405.89   351.70        24.       128.     0.071     9.97   0.849s
 BA-133   1416.16   354.27        33.        -9.    -0.005   101.14   1.182s
 I-131    1457.11   364.51        24.        -3.    -0.002   206.63   1.190s
 BA-133   1534.31   383.81        27.        -2.    -0.001   340.37   1.207s
 SB-125   1710.81   427.95        28.         9.     0.005    90.12   1.246s
 SB-125   1849.95   462.74        18.        16.     0.009    46.07   1.278s
 Ir-192   1870.71   467.93        20.         2.     0.001   271.06   1.282s
 PM-144   1907.11   477.04        26.         1.     0.001   634.45   1.290s
 HF-181   1927.95   482.24        23.         1.     0.001   549.43   1.294s
 La-140   1947.24   487.07        22.        -2.    -0.001   345.24   1.299s
 RU-103   1979.47   495.13        15.         4.     0.002   162.65   1.307s
 RH-106   2043.30   511.09        34.        42.     0.023    25.18   1.320s
 Nd-147   2121.46   530.63        20.         6.     0.003   121.92   1.337s
 Ba-140   2147.58   537.16        23.        -1.    -0.001   531.37   1.343s
 CS-134   2249.19   562.57        20.         1.     0.001   607.77   1.365s
 PA-234   2279.54   570.16        17.         8.     0.004    84.20   1.371s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage  7
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   2279.46   570.14        17.         7.     0.004    89.10   1.371s
 TL-208   2331.42   583.13        13.        65.     0.036    13.22   1.063 
 SB-124   2403.56   601.16        19.         1.     0.000   784.28   1.400s
 CS-134   2423.40   606.13        50.        16.     0.009    68.09   1.401s
 BI-214   2436.17   609.32        27.       118.     0.066    10.91   1.443 
 RU-103   2436.35   609.36        17.       117.     0.065    10.51   1.406s
 AG-108M  2448.87   612.49        30.        -5.    -0.003   170.90   1.410s
 PM-144   2475.95   619.26        23.         6.     0.003   118.40   1.413s
 SB-125   2546.76   636.97        17.        -2.    -0.001   351.59   1.428s
 I-131    2545.54   636.66        22.        -4.    -0.002   170.43   1.429s
 AG-110M  2631.72   658.21        22.         1.     0.001   724.78   1.447s
 SB-124   2899.10   725.05        28.        -7.    -0.004   115.60   1.503s
 AG-108M  2908.81   727.48        15.         3.     0.002   175.75   1.503s
 EU-154   2898.95   725.02        31.        -7.    -0.004   123.61   1.503s
 BI-212   2906.85   726.99        15.        12.     0.007    54.99   1.507s
 pm-146   2979.68   745.20        22.        -3.    -0.002   203.96   1.524s
 AG-110M  3055.76   764.22        27.        -4.    -0.002   188.57   1.538s
 NB-95    3066.93   767.01        15.         6.     0.003   105.85   1.540s
 PA-234M  3064.90   766.50        18.         5.     0.003   131.23   1.540s
 EU-152   3118.15   779.81        16.        -4.    -0.002   140.36   1.551s
 BI-212   3140.77   785.47        17.         4.     0.002   142.77   1.556s
 CS-134   3185.53   796.66        22.        -3.    -0.002   234.07   1.565s
 CS-134   3206.80   801.97        21.        -2.    -0.001   407.90   1.570s
 CO-58    3241.38   810.62        26.        -3.    -0.001   284.29   1.578s
 La-140   3260.11   815.30        25.        -4.    -0.002   182.23   1.582s
 Cs-136   3269.27   817.59        11.         8.     0.004    72.23   1.584s
 MN-54    3338.97   835.01        25.        -3.    -0.002   258.16   1.598s
 TL-208   3440.29   860.34        17.         6.     0.003   103.20   1.620s
 NB-94    3483.73   871.20        24.        -3.    -0.001   280.62   1.629s
 EU-154   3502.62   875.92        14.         3.     0.002   165.95   1.630s
 PA-234   3516.26   879.33        18.        -4.    -0.002   150.04   1.637s
 PA-234   3532.70   883.43        11.         2.     0.001   299.93   1.639s
 Sc-46    3550.22   887.82        11.         2.     0.001   241.30   1.644s
 y-88     3587.68   897.18        21.        -6.    -0.003   117.80   1.651s
 AC-228   3643.23   911.06         4.        46.     0.025    17.20   0.791s
 AG-110M  3750.35   937.84        27.        -5.    -0.003   163.52   1.684s
 AC-228   3873.79   968.69        19.         9.     0.005    79.53   1.710s
 EU-154   3989.26   997.55        20.        -4.    -0.002   177.44   1.733s
 PA-234M  4001.97  1000.73        12.         3.     0.002   161.23   1.737s
 Co-56    4151.21  1038.02        15.        -4.    -0.002   160.82   1.767s
 Cs-136   4192.19  1048.27        15.        -3.    -0.002   185.28   1.776s
 BI-207   4255.04  1063.97        20.        -3.    -0.001   252.15   1.788s
 FE-59    4395.91  1099.18        14.         2.     0.001   252.58   1.817s
 EU-152   4450.25  1112.76        11.         3.     0.002   149.68   1.828s
 ZN-65    4464.13  1116.22        28.        -5.    -0.003   144.01   1.831s
 BI-214   4478.88  1119.91        22.        10.     0.006    46.28   1.834s
 Sc-46    4478.88  1119.91        17.        15.     0.008    47.54   1.835s
 Ta-182   4478.87  1119.91        16.        15.     0.008    45.76   1.835s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage  8
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60    4691.32  1173.00        19.         5.     0.003   125.53   1.877s
 Ta-182   4755.61  1189.06        19.        -2.    -0.001   315.14   1.890s
 Ta-182   4880.20  1220.20        18.         2.     0.001   290.25   1.916s
 Co-56    4951.64  1238.05        19.         6.     0.003   113.30   1.929s
 CO-60    5328.65  1332.25        14.        -2.    -0.001   223.55   2.004s
 AG-110M  5532.75  1383.24         7.         0.     0.000   790.60   2.045s
 K-40     5842.86  1460.71        11.       201.     0.112     6.87   1.356s
 La-140   6391.97  1597.88         4.         2.     0.001   167.29   2.209s
 BI-214   7059.41  1764.59         6.        10.     0.005    26.73   2.336s
 Co-56    7074.29  1768.30        19.        -7.    -0.004    93.37   2.341s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.3472E-02                                      5.31E+01             
                           477.60 4.347E-02 %(  7.045E+00 4.40E+03 1.05E+01 G  
 
K-40     N   1.2921E+02                                      4.66E+11             
                          1460.83 1.292E+02  (P 1.176E+01 6.87E+00 1.07E+01 G  
 
Sc-46    F   4.5889E-01                                      8.38E+01             
                           889.28 9.589E-02 &(  8.561E-01 2.41E+02 1.00E+02 G  
                          1120.55 8.219E-01 ?(  1.228E+00 4.75E+01 1.00E+02 G  
 
CR-51    F   1.1962E+00                                      2.77E+01             
                           320.08 1.196E+00 &(  6.627E+00 1.59E+02 9.94E+00 G  
 
MN-54    C  -1.2391E-01                                      3.12E+02             
                           834.85-1.239E-01 ?(  1.145E+00 2.58E+02 1.00E+02 G  
 
FE-59    F   2.0785E-01                                      4.45E+01             
                          1099.25 2.079E-01 &(  1.928E+00 2.53E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   3.912E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   2.1119E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  7.483E-01 1.00E+03 9.99E+01 G  
                          1238.28 5.306E-01 ?(  2.091E+00 1.13E+02 6.61E+01 G  
                          1037.84-1.355E+00 +   7.797E+00 1.61E+02 1.41E+01 G  
                          1771.35-3.742E+00 +   1.196E+01 9.34E+01 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage  9
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   5.5713E-02                                      2.72E+02             
                           122.06 3.796E-02 ?(  6.709E-01 5.09E+02 8.56E+01 G  
                           136.47 1.980E-01 ?(  5.365E+00 7.76E+02 1.07E+01 G  
 
CO-58    C  -1.1268E-01                                      7.09E+01             
                           810.78-1.127E-01 ?(  1.148E+00 2.84E+02 9.95E+01 G  
 
CO-60    F   7.2068E-02                                      1.93E+03             
                          1332.50-1.585E-01 ?(  1.293E+00 2.24E+02 1.00E+02 G  
                          1173.24 3.029E-01 ?(  1.331E+00 1.26E+02 9.99E+01 G  
 
ZN-65    F  -5.9174E-01                                      2.44E+02             
                          1115.55-5.917E-01 ?(  2.977E+00 1.44E+02 5.06E+01 G  
 
NB-94    I   2.4835E-02                                      7.41E+06             
                           702.63 2.483E-02 %(  9.309E-01 1.01E+03 9.79E+01 G  
                           871.10-1.154E-01 +   1.164E+00 2.81E+02 9.99E+01 G  
 
ZR-95    I   3.8752E-02                                      6.40E+01             
                           756.73 3.875E-02 %(  1.680E+00 1.16E+03 5.45E+01 G  
                           724.20 0.000E+00 -   2.530E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   2.3453E-01                                      6.40E+01             
                           765.79 2.345E-01 ?(  8.632E-01 1.06E+02 9.98E+01 G  
 
RU-103   I   1.1681E-01                                      3.93E+01             
                           497.05 1.168E-01 ?(  6.812E-01 1.63E+02 9.09E+01 G  
                           610.30 7.101E+01 ?   1.331E+01 1.05E+01 5.75E+00 GA 
 
AG-108M  C   7.2304E-02                                      1.53E+05             
                           433.94-1.049E-03 %(  8.372E-01 2.19E+04 9.05E+01 G  
                           722.94 1.454E-01 ?(  9.183E-01 1.76E+02 9.08E+01 G  
                           614.28-1.836E-01 +   1.102E+00 1.71E+02 8.98E+01 G  
 
AG-110M  F   2.0664E-02                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.421E+00 1.00E+03 7.27E+01 G  
                           657.76 3.653E-02 ?(  9.695E-01 7.25E+02 9.46E+01 G  
                           937.49-6.648E-01 +   3.819E+00 1.64E+02 3.44E+01 G  
                          1384.30-1.334E-01 +   4.152E+00 7.91E+02 2.43E+01 G  
                           763.94-7.534E-01 +   5.019E+00 1.89E+02 2.23E+01 G  
 
SN-113   F   1.5436E-02                                      1.15E+02             
                           391.69 1.544E-02 %(  1.214E+00 2.18E+03 6.40E+01 G  
 
SB-124   F   2.8363E-02                                      6.02E+01             
                           602.73 2.836E-02 ?(  8.211E-01 7.84E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   3.840E+00 1.00E+03 4.78E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage 10
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           722.79-2.510E+00 +   1.002E+01 1.16E+02 1.08E+01 G  
 
SB-125   I   1.7134E+00                                      1.01E+03             
                           427.88 8.130E-01  (  2.489E+00 9.01E+01 2.96E+01 G  
                           600.50-9.874E-02 &   5.013E+00 1.39E+03 1.79E+01 G  
                           635.89-5.377E-01 -   6.943E+00 3.52E+02 1.13E+01 G  
                           463.37 4.259E+00 ?(  6.141E+00 4.61E+01 1.05E+01 G  
 
I-131    I  -1.0286E-01                                      8.02E+00             
                           364.48-1.029E-01 ?(  7.563E-01 2.07E+02 8.17E+01 G  
                           284.30-3.959E-01 &   1.103E+01 7.82E+02 6.14E+00 G  
                           636.97-2.061E+00 +   1.244E+01 1.70E+02 7.17E+00 G  
 
Gd-153   F   5.4167E-01                                      2.42E+02             
                            97.50 2.890E-01 ?(  1.349E+00 1.35E+02 3.00E+01 G  
                           103.20 8.893E-01 &(  2.362E+00 7.95E+01 2.18E+01 G  
 
Tc-99m   I   2.0456E-02                                      2.51E-01             
                           140.51 2.046E-02 ?(  5.970E-01 8.30E+02 8.93E+01 G  
 
BA-133   F  -3.2401E-01                                      3.85E+03             
                           356.00-3.240E-01 ?(  1.119E+00 1.01E+02 6.20E+01 G  
                           302.85-8.486E-01 +   4.618E+00 1.58E+02 1.83E+01 G  
                           383.84-6.095E-01 +   7.456E+00 3.40E+02 8.94E+00 GA 
                            80.99-3.370E-01 +   2.035E+00 1.77E+02 3.41E+01 GA 
 
CS-134   I   5.5300E-01                                      7.54E+02             
                           604.71 5.649E-01 ?(  1.275E+00 6.81E+01 9.76E+01 G  
                           795.87-1.457E-01 -   1.223E+00 2.34E+02 8.55E+01 G  
                           569.32 0.000E+00 -   4.471E+00 1.00E+03 1.54E+01 G  
                           801.95-8.036E-01 -   1.194E+01 4.08E+02 8.69E+00 G  
                           563.24 4.138E-01 ?(  9.250E+00 6.08E+02 8.35E+00 G  
 
CE-139   F  -9.9008E-02                                      1.38E+02             
                           165.85-9.901E-02 ?(  7.964E-01 2.33E+02 7.99E+01 G  
 
Ba-140   I   1.1510E+00                                      1.28E+01             
                           537.26-1.686E-01 ?(  3.266E+00 5.31E+02 2.44E+01 G  
                           162.66 3.677E+00 ?(  8.073E+00 6.64E+01 6.22E+00 G  
                           304.85 4.990E+00 ?(  1.601E+01 9.46E+01 4.29E+00 G  
 
La-140   I   1.4640E-01                                      1.28E+01             
                          1596.21 1.492E-01 ?(  9.520E-01 1.67E+02 9.54E+01 G  
                           487.02-1.279E-01 +   1.600E+00 3.45E+02 4.55E+01 G  
                           328.76 1.332E-01 ?(  3.459E+00 7.26E+02 2.03E+01 G  
                           815.77-7.591E-01 +   4.893E+00 1.82E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage 11
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -3.4431E-01                                      3.25E+01             
                           145.44-3.443E-01 &(  1.326E+00 1.14E+02 4.82E+01 G  
 
CE-144   I   2.9181E-02                                      2.85E+02             
                           133.54 2.918E-02 &(  4.682E+00 4.55E+03 1.11E+01 G  
 
PM-144   C   1.0346E-01                                      3.63E+02             
                           696.54 0.000E+00 ?(  8.081E-01 1.00E+03 9.90E+01 G  
                           618.06 2.167E-01 ?(  8.909E-01 1.18E+02 9.91E+01 G  
                           476.81 8.011E-02 ?(  1.845E+00 6.34E+02 4.20E+01 G  
 
EU-152   F   9.9963E-01                                      4.94E+03             
                           344.29 8.188E-01 ?(  1.933E+00 7.08E+01 2.65E+01 G  
                          1112.07 1.351E+00 &(  7.299E+00 1.50E+02 1.36E+01 G  
                           121.78 1.803E-01 -   1.975E+00 3.17E+02 2.86E+01 G  
                           778.92-1.414E+00 -   7.029E+00 1.40E+02 1.29E+01 G  
                           964.11 0.000E+00 -   1.620E+01 1.00E+03 1.46E+01 G  
                           244.69-2.091E+00 -   9.991E+00 1.40E+02 7.58E+00 G  
                          1408.00 0.000E+00 &   2.339E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.2522E+00                                      3.14E+03             
                           873.23 1.252E+00 ?(  7.479E+00 1.66E+02 1.23E+01 G  
                           123.10-1.194E-02 &   1.113E+00 2.62E+03 4.08E+01 G  
                          1274.54 0.000E+00 -   4.721E+00 1.00E+03 3.52E+01 G  
                           723.36-1.324E+00 +   5.655E+00 1.24E+02 2.02E+01 G  
                          1004.77 5.510E-02 &   5.662E+00 2.70E+03 1.80E+01 G  
                           996.33-1.777E+00 +   1.123E+01 1.77E+02 1.06E+01 G  
 
EU-155   I   8.3935E-01                                      1.81E+03             
                           105.31 8.393E-01 &(  2.369E+00 8.42E+01 2.12E+01 G  
                            86.54-1.138E-01 &   3.069E+00 7.90E+02 3.07E+01 G  
 
HF-181   F   7.8117E-02                                      4.24E+01             
                           482.00 4.595E-02 ?(  9.198E-01 5.49E+02 8.05E+01 G  
                           133.02-1.164E-01 +   1.228E+00 3.04E+02 4.33E+01 G  
                           345.83-5.367E-01 +   4.712E+00 2.49E+02 1.51E+01 G  
                           136.30 5.208E-01 &(  9.753E+00 5.38E+02 5.85E+00 G  
 
Ta-182   F   2.3859E+00                                      1.14E+02             
                          1121.30 2.386E+00 ?(  3.400E+00 4.58E+01 3.49E+01 G  
                          1221.41 4.679E-01 &   4.946E+00 2.90E+02 2.70E+01 G  
                          1189.05-7.304E-01 -   8.369E+00 3.15E+02 1.62E+01 G  
 
Hg-203   F  -6.5772E-03                                      4.66E+01             
                           279.20-6.577E-03 %(  6.838E-01 2.86E+03 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage 12
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   2.5692E+00                                      6.98E+02             
                           583.02 2.616E+00  (P 7.719E-01 1.32E+01 8.45E+01 G  
                           277.28 3.857E+00 +   8.948E+00 6.98E+01 6.31E+00 G  
                           860.56 2.254E+00 ?(  8.046E+00 1.03E+02 1.24E+01 G  
 
pm-146   C  -4.0670E-01                                      2.02E+03             
                           747.16-4.067E-01 ?(  2.959E+00 2.04E+02 3.40E+01 G  
                           735.72-9.832E-02 %   4.118E+00 1.13E+03 2.25E+01 G  
                           453.88 1.761E-02 %   8.812E-01 1.33E+03 6.50E+01 G  
 
y-88     F  -2.9134E-01                                      1.07E+02             
                           898.04-2.913E-01 ?(  1.194E+00 1.18E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   2.071E+00 1.00E+03 9.92E+01 G  
 
Cd-113m     -2.3804E+03                                      5.33E+03             
                           263.70-2.380E+03 ?(  1.272E+04 1.55E+02 6.00E-03   K
 
Cd-109   F   1.1472E+01                                      4.53E+02             
                            88.04 1.147E+01 ?(  1.790E+01 4.81E+01 3.79E+00 G  
 
PB-210   N   1.2278E+00                                      8.14E+03             
                            46.54 1.228E+00 ?(P 2.897E+01 4.41E+01 4.25E+00 G  
 
PB-212   N   8.2874E+00                                      6.98E+02             
                           238.63 8.287E+00  (P 1.439E+00 7.74E+00 4.33E+01 G  
                           300.03 2.471E+01 +   1.672E+01 3.11E+01 3.28E+00 GA 
 
PB-214   N   7.9689E+00                                      5.84E+05             
                           351.93 7.969E+00  (P 1.601E+00 9.97E+00 3.76E+01 G  
                           295.09 1.174E+01 + P 3.237E+00 1.26E+01 1.93E+01 G  
                           242.00 4.546E+00 - P 9.815E+00 4.90E+01 7.43E+00 GA 
 
BI-207   C   2.4805E-01                                      1.18E+04             
                           569.70 2.481E-01  (  7.546E-01 8.91E+01 9.77E+01 G  
                          1063.66-1.854E-01 -   1.688E+00 2.52E+02 7.45E+01 G  
 
BI-212   N   6.2014E+00                                      6.98E+02             
                           727.17 6.201E+00 ?(  1.095E+01 5.50E+01 7.55E+00 G  
                           785.42 1.418E+01 ?   7.171E+01 1.43E+02 1.28E+00 GA 
 
BI-214   N   8.9579E+00                                      5.84E+05             
                           609.31 8.958E+00  (P 2.037E+00 1.09E+01 4.61E+01 G  
                          1120.29 3.700E+00 - P 8.970E+00 4.63E+01 1.51E+01 G  
                          1764.49 4.956E+00 - P 7.545E+00 2.67E+01 1.54E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   5.1168E-01                                      1.10E+09             
                           265.83 3.697E-01 *(  1.232E+00 9.80E+01 5.00E+01 G  
                           304.90 7.652E-01 ?(  2.454E+00 9.46E+01 2.80E+01 G  
 
RA-224   N   8.0320E+00                                      6.98E+02             
                           240.99 8.032E+00  (  1.992E+01 7.45E+01 4.10E+00 G  
 
AC-228   N   8.1410E+00                                      2.10E+03             
                           911.07 7.435E+00  (  1.867E+00 1.72E+01 2.90E+01 G  
                           968.97 2.458E+00 -   6.595E+00 7.95E+01 1.75E+01 G  
                           338.32 9.845E+00  (  4.388E+00 1.83E+01 1.20E+01 G  
                            93.35 2.497E+01 +   9.864E+00 1.86E+01 5.56E+00 XA 
 
TH-227   N  -4.6986E+00                                      7.95E+03             
                           235.97-4.699E+00 ?(  8.717E+00 5.66E+01 1.23E+01 G  
                            50.14 1.104E-01 %   1.034E+01 2.63E+03 8.00E+00 G  
                           256.24-1.220E+00 +   1.076E+01 2.54E+02 7.00E+00 G  
 
TH-229   N   9.3664E-01                                      2.68E+06             
                           193.51-1.177E+00 ?(  1.711E+01 4.20E+02 4.40E+00 G  
                           210.85 4.047E+00  (  2.228E+01 1.60E+02 2.99E+00 G  
 
TH-234   N   9.3887E+00                                      1.63E+12             
                            63.29 1.109E+01  (P 2.539E+01 3.83E+01 3.81E+00 G  
                            92.59 8.230E+00 *(P 1.350E+01 2.54E+01 5.58E+00 G  
 
PA-231   N   5.9049E+00                                      1.20E+07             
                           302.65-5.690E+00 ?(  2.967E+01 1.52E+02 2.88E+00 G  
                           300.07 1.948E+01  (  2.547E+01 4.17E+01 2.46E+00 G  
 
PA-233   C   8.9138E-01                                      7.82E+08             
                           312.01-3.013E-01 ?(  1.786E+00 1.70E+02 3.60E+01 G  
                           300.18 7.817E+00  (  9.809E+00 4.03E+01 6.20E+00 G  
 
PA-234   N   5.8740E-01                                      1.63E+12             
                           131.29-6.504E-01 ?(  3.247E+00 1.46E+02 1.80E+01 G  
                           946.02 7.514E-02 %   8.492E+00 3.04E+03 1.34E+01 G  
                           569.47 3.076E+00 &(  8.799E+00 8.42E+01 8.20E+00 G  
                           883.24 7.828E-01 &(  8.773E+00 3.00E+02 9.60E+00 G  
                           880.53-3.237E+00 +   1.722E+01 1.50E+02 6.00E+00 GA 
 
PA-234M  N   3.2867E+01                                      1.63E+12             
                          1001.00 1.994E+01 ?(  1.160E+02 1.61E+02 8.37E-01 G  
                           766.41 6.966E+01 ?(  3.212E+02 1.31E+02 2.94E-01 G  

Page 794 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage 14
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   9.1098E-01                                      2.57E+11             
                           143.79 9.110E-01 &(  4.800E+00 1.53E+02 1.10E+01 G  
                           205.33-1.676E+00 +   1.310E+01 2.26E+02 5.01E+00 G  
                           163.38-1.196E+00 +   1.241E+01 3.00E+02 5.08E+00 G  
 
AM-241   T   7.4292E-01                                      1.58E+05             
                            59.54 7.429E-01 ?(  2.604E+00 1.04E+02 3.59E+01 G  
 
Np-237   F  -2.6685E-01                                      2.14E+06             
                            86.49-2.669E-01 &(  7.194E+00 7.90E+02 1.31E+01 G  
 
Ir-192   F   1.0908E+00                                      7.40E+01             
                           316.49-9.176E-03 %(  8.015E-01 2.43E+03 8.70E+01 G  
                           468.06 1.345E-01 &(  1.318E+00 2.71E+02 5.18E+01 G  
                           308.44-4.601E-01 &   2.345E+00 1.48E+02 3.18E+01 G  
                           295.95 5.906E+00 ?(  2.242E+00 1.51E+01 3.02E+01 G  
 
Cs-136   F   2.8719E-01                                      1.30E+01             
                           818.50 3.300E-01 ?(  7.969E-01 7.22E+01 1.00E+02 G  
                          1048.07-2.038E-01 -   1.363E+00 1.85E+02 8.00E+01 G  
                           340.57 1.959E-01  (  1.248E+00 1.80E+02 4.69E+01 G  
 
Np-239   T   5.6244E-01                                      2.36E+00             
                           103.70 7.409E-01 ?   2.210E+00 8.88E+01 2.40E+01 X  
                           106.13 5.624E-01 &(  2.395E+00 1.25E+02 2.27E+01 G  
                            99.50 1.893E-01 ?   2.962E+00 4.44E+02 1.50E+01 X  
 
Nd-147       1.3560E+00                                      1.11E+01             
                           531.00 1.356E+00 &(  5.767E+00 1.22E+02 1.30E+01 G  
                            91.10-1.718E+00 +   3.390E+00 6.00E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-234      63.28       140.        25.     0.014    38.30   1.109E+01  P
 BA-133      80.20       107.        -8.    -0.005   176.88  -3.370E-01   
 Np-237      86.49       219.        -3.    -0.001   789.55  -2.669E-01   
 EU-155      86.54       219.        -3.    -0.001   789.51  -1.138E-01   
 Cd-109      87.11       112.        33.     0.019    48.11   1.147E+01   
 Nd-147      91.29       238.       -38.    -0.021    59.95  -1.718E+00   
 TH-234      92.92       146.        36.     0.020    25.44   8.230E+00  P
 Gd-153      99.73        40.         7.     0.004   135.15   2.890E-01   
 Np-239      97.97        50.         2.     0.001   443.62   1.893E-01   
 Gd-153     103.55        69.        16.     0.009    79.48   8.893E-01   
 Np-239     103.56        74.        14.     0.008    88.80   7.409E-01   
 EU-155     105.94        66.        14.     0.008    84.18   8.393E-01   
 Np-239     105.95        78.        10.     0.006   125.21   5.624E-01   
 EU-152     122.04        84.         4.     0.002   316.50   1.803E-01   
 CO-57      122.20        87.         3.     0.001   508.67   3.796E-02   
 PA-234     131.20        87.        -9.    -0.005   146.39  -6.504E-01   
 HF-181     132.92        71.        -4.    -0.002   303.65  -1.164E-01   
 HF-181     136.43        80.         2.     0.001   537.67   5.208E-01   
 CO-57      136.45        81.         2.     0.001   776.28   1.980E-01   
 Tc-99m     139.48        64.         1.     0.001   829.88   2.046E-02   
 CE-141     145.30        97.       -13.    -0.007   113.90  -3.443E-01   
 Ba-140     161.75        50.        16.     0.009    66.37   3.677E+00   
 CE-139     165.79        84.        -6.    -0.003   233.37  -9.901E-02   
 TH-229     193.92        97.        -3.    -0.002   420.16  -1.177E+00   
 TH-229     210.98        66.         7.     0.004   160.21   4.047E+00   
 TH-227     236.43       153.       -33.    -0.018    56.56  -4.699E+00   
 EU-152     244.45        70.        -9.    -0.005   139.75  -2.091E+00   
 TH-227     256.11        64.        -5.    -0.003   253.88  -1.220E+00   
 Cd-113m    264.24        63.        -7.    -0.004   155.49  -2.380E+03   
 BI-210M    265.69        39.        10.     0.005    98.00   3.697E-01   
 I-131      284.10        44.        -1.    -0.001   782.17  -3.959E-01   
 Ir-192     295.08        41.        86.     0.048    15.11   5.906E+00   
 PA-231     299.69        34.        23.     0.013    41.71   1.948E+01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233     299.68        32.        23.     0.013    40.31   7.817E+00   
 PA-231     302.83        66.        -8.    -0.004   151.96  -5.690E+00   
 BA-133     302.83        64.        -7.    -0.004   158.33  -8.486E-01   
 Ba-140     304.86        41.        10.     0.006    94.62   4.990E+00   
 BI-210M    304.86        41.        10.     0.006    94.56   7.652E-01   
 Ir-192     308.15        48.        -7.    -0.004   147.71  -4.601E-01   
 PA-233     311.16        34.        -5.    -0.003   169.54  -3.013E-01   
 CR-51      319.87        34.         5.     0.003   158.88   1.196E+00   
 La-140     329.07        38.         1.     0.001   726.04   1.332E-01   
 EU-152     342.07        17.         9.     0.005    70.85   8.188E-01   
 HF-181     345.84        36.        -3.    -0.002   248.75  -5.367E-01   
 BA-133     354.27        33.        -9.    -0.005   101.14  -3.240E-01   
 I-131      364.51        24.        -3.    -0.002   206.63  -1.029E-01   
 BA-133     383.81        27.        -2.    -0.001   340.37  -6.095E-01   
 SB-125     427.95        28.         9.     0.005    90.12   8.130E-01   
 SB-125     462.74        18.        16.     0.009    46.07   4.259E+00   
 Ir-192     467.93        20.         2.     0.001   271.06   1.345E-01   
 PM-144     477.04        26.         1.     0.001   634.45   8.011E-02   
 HF-181     482.24        23.         1.     0.001   549.43   4.595E-02   
 La-140     487.07        22.        -2.    -0.001   345.24  -1.279E-01   
 RU-103     495.13        15.         4.     0.002   162.65   1.168E-01   
 RH-106     511.09        34.        42.     0.023    25.18   6.420E+00   
 Nd-147     530.63        20.         6.     0.003   121.92   1.356E+00   
 Ba-140     537.16        23.        -1.    -0.001   531.37  -1.686E-01   
 CS-134     562.57        20.         1.     0.001   607.77   4.138E-01   
 PA-234     570.16        17.         8.     0.004    84.20   3.076E+00   
 BI-207     570.14        17.         7.     0.004    89.10   2.481E-01   
 SB-124     601.16        19.         1.     0.000   784.28   2.836E-02   
 CS-134     606.13        50.        16.     0.009    68.09   5.649E-01   
 RU-103     609.36        17.       117.     0.065    10.51   7.101E+01   
 AG-108M    612.49        30.        -5.    -0.003   170.90  -1.836E-01   
 PM-144     619.26        23.         6.     0.003   118.40   2.167E-01   
 SB-125     636.97        17.        -2.    -0.001   351.59  -5.377E-01   
 I-131      636.66        22.        -4.    -0.002   170.43  -2.061E+00   
 AG-110M    658.21        22.         1.     0.001   724.78   3.653E-02   
 SB-124     725.05        28.        -7.    -0.004   115.60  -2.510E+00   
 AG-108M    727.48        15.         3.     0.002   175.75   1.454E-01   
 EU-154     725.02        31.        -7.    -0.004   123.61  -1.324E+00   
 BI-212     726.99        15.        12.     0.007    54.99   6.201E+00   
 pm-146     745.20        22.        -3.    -0.002   203.96  -4.067E-01   
 AG-110M    764.22        27.        -4.    -0.002   188.57  -7.534E-01   
 NB-95      767.01        15.         6.     0.003   105.85   2.345E-01   
 PA-234M    766.50        18.         5.     0.003   131.23   6.966E+01   
 EU-152     779.81        16.        -4.    -0.002   140.36  -1.414E+00   
 BI-212     785.47        17.         4.     0.002   142.77   1.418E+01   
 CS-134     796.66        22.        -3.    -0.002   234.07  -1.457E-01   
 CS-134     801.97        21.        -2.    -0.001   407.90  -8.036E-01   
 CO-58      810.62        26.        -3.    -0.001   284.29  -1.127E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     815.30        25.        -4.    -0.002   182.23  -7.591E-01   
 MN-54      835.01        25.        -3.    -0.002   258.16  -1.239E-01   
 NB-94      871.20        24.        -3.    -0.001   280.62  -1.154E-01   
 EU-154     875.92        14.         3.     0.002   165.95   1.252E+00   
 PA-234     879.33        18.        -4.    -0.002   150.04  -3.237E+00   
 PA-234     883.43        11.         2.     0.001   299.93   7.828E-01   
 Sc-46      887.82        11.         2.     0.001   241.30   9.589E-02   
 y-88       897.18        21.        -6.    -0.003   117.80  -2.913E-01   
 AG-110M    937.84        27.        -5.    -0.003   163.52  -6.648E-01   
 EU-154     997.55        20.        -4.    -0.002   177.44  -1.777E+00   
 PA-234M   1000.73        12.         3.     0.002   161.23   1.994E+01   
 Co-56     1038.02        15.        -4.    -0.002   160.82  -1.355E+00   
 BI-207    1063.97        20.        -3.    -0.001   252.15  -1.854E-01   
 FE-59     1099.18        14.         2.     0.001   252.58   2.079E-01   
 EU-152    1112.76        11.         3.     0.002   149.68   1.351E+00   
 ZN-65     1116.22        28.        -5.    -0.003   144.01  -5.917E-01   
 Sc-46     1119.91        17.        15.     0.008    47.54   8.219E-01   
 Ta-182    1119.91        16.        15.     0.008    45.76   2.386E+00   
 CO-60     1173.00        19.         5.     0.003   125.53   3.029E-01   
 Ta-182    1189.06        19.        -2.    -0.001   315.14  -7.304E-01   
 Ta-182    1220.20        18.         2.     0.001   290.25   4.679E-01   
 Co-56     1238.05        19.         6.     0.003   113.30   5.306E-01   
 CO-60     1332.25        14.        -2.    -0.001   223.55  -1.585E-01   
 AG-110M   1383.24         7.         0.     0.000   790.60  -1.334E-01   
 La-140    1597.88         4.         2.     0.001   167.29   1.492E-01   
 Co-56     1768.30        19.        -7.    -0.004    93.37  -3.742E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.3472E-02    4.3472E-02    4.400E+03%                7.04E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.66E+00
 K-40         1.2921E+02    1.2921E+02    7.250E+00%                1.18E+01
 Sc-46  #A    4.5889E-01    4.5889E-01    4.754E+01%                8.56E-01
 CR-51  #A    1.1961E+00    1.1962E+00    1.589E+02%                6.63E+00
 MN-54  #A   -1.2391E-01   -1.2391E-01    2.582E+02%                1.15E+00
 FE-59  #A    2.0785E-01    2.0785E-01    2.526E+02%                1.93E+00
 Co-56  #A    2.1119E-01    2.1119E-01    1.133E+02%                7.48E-01
 CO-57  #A    5.5713E-02    5.5713E-02    4.640E+02%                6.71E-01
 CO-58  #A   -1.1268E-01   -1.1268E-01    2.843E+02%                1.15E+00
 CO-60  #A    7.2068E-02    7.2068E-02    1.255E+02%                1.29E+00
 ZN-65  #A   -5.9174E-01   -5.9174E-01    1.440E+02%                2.98E+00
 NB-94  #A    2.4835E-02    2.4835E-02    1.014E+03%                9.31E-01
 ZR-95  #A    3.8752E-02    3.8752E-02    1.164E+03%                1.68E+00

Page 798 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage 18
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 NB-95  #A    2.3453E-01    2.3453E-01    1.058E+02%                8.63E-01
 RU-103 #A    1.1681E-01    1.1681E-01    1.626E+02%                6.81E-01
 RH-106 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.67E+00
 AG-108M#A    7.2304E-02    7.2304E-02    1.757E+02%                8.37E-01
 AG-110M#A    2.0664E-02    2.0664E-02    6.175E+02%                1.42E+00
 SN-113 #A    1.5436E-02    1.5436E-02    2.181E+03%                1.21E+00
 SB-124 #A    2.8363E-02    2.8363E-02    7.843E+02%                8.21E-01
 SB-125 #A    1.7134E+00    1.7134E+00    4.607E+01%                2.49E+00
 I-131  #A   -1.0286E-01   -1.0286E-01    2.066E+02%                7.56E-01
 Gd-153 #A    5.4167E-01    5.4167E-01    7.840E+01%                1.35E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.65E+01
 Tc-99m #A    2.0426E-02    2.0456E-02    8.299E+02%                5.97E-01
 BA-133 #A   -3.2401E-01   -3.2401E-01    1.011E+02%                1.12E+00
 CS-134 #A    5.5300E-01    5.5300E-01    6.809E+01%                1.27E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.57E+00
 CE-139 #A   -9.9008E-02   -9.9008E-02    2.334E+02%                7.96E-01
 Ba-140 #A    1.1510E+00    1.1510E+00    6.637E+01%                3.27E+00
 La-140 #A    1.4639E-01    1.4640E-01    1.673E+02%                9.52E-01
 CE-141 #A   -3.4431E-01   -3.4431E-01    1.139E+02%                1.33E+00
 CE-144 #A    2.9181E-02    2.9181E-02    4.551E+03%                4.68E+00
 PM-144 #A    1.0346E-01    1.0346E-01    1.184E+02%                8.08E-01
 EU-152 #A    9.9963E-01    9.9963E-01    7.085E+01%                1.93E+00
 EU-154 #A    1.2522E+00    1.2522E+00    1.660E+02%                7.48E+00
 EU-155 #A    8.3935E-01    8.3935E-01    8.418E+01%                2.37E+00
 HF-181 #A    7.8116E-02    7.8117E-02    3.844E+02%                9.20E-01
 Ta-182 #A    2.3859E+00    2.3859E+00    4.576E+01%                3.40E+00
 Hg-203 #A   -6.5772E-03   -6.5772E-03    2.856E+03%                6.84E-01
 TL-208       2.5692E+00    2.5692E+00    1.470E+01%                7.72E-01
 pm-146 #A   -4.0670E-01   -4.0670E-01    2.040E+02%                2.96E+00
 y-88   #A   -2.9134E-01   -2.9134E-01    1.178E+02%                1.19E+00
 Cd-113m#A   -2.3804E+03   -2.3804E+03    1.555E+02%                1.27E+04
 Cd-109 #A    1.1472E+01    1.1472E+01    4.811E+01%                1.79E+01
 PB-210 #A    1.2278E+00    1.2278E+00    6.304E+02%                2.90E+01
 PB-212       8.2874E+00    8.2874E+00    8.343E+00%                1.44E+00
 PB-214       7.9689E+00    7.9689E+00    1.096E+01%                1.60E+00
 BI-207 #A    2.4805E-01    2.4805E-01    8.910E+01%                7.55E-01
 BI-212 #A    6.2014E+00    6.2014E+00    5.499E+01%                1.10E+01
 BI-214       8.9579E+00    8.9579E+00    1.214E+01%                2.04E+00
 BI-210M#A    5.1168E-01    5.1168E-01    6.809E+01%                1.23E+00
 RA-224  A    8.0320E+00    8.0320E+00    7.455E+01%                1.99E+01
 AC-228       8.1410E+00    8.1410E+00    1.256E+01%                1.87E+00
 TH-227 #A   -4.6986E+00   -4.6986E+00    5.656E+01%                8.72E+00
 TH-229 #A    9.3664E-01    9.3664E-01    1.602E+02%                1.71E+01
 TH-234 #A    9.3887E+00    9.3887E+00    4.115E+01%                2.54E+01
 PA-231 #A    5.9049E+00    5.9049E+00    4.171E+01%                2.97E+01
 PA-233 #A    8.9138E-01    8.9138E-01    4.031E+01%                1.79E+00
 PA-234 #A    5.8740E-01    5.8740E-01    8.420E+01%                3.25E+00
 PA-234M#A    3.2867E+01    3.2867E+01    1.039E+02%                1.16E+02
 U-235  #A    9.1098E-01    9.1098E-01    1.535E+02%                4.80E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:02 PMPage 19
 TestAmerica, Inc                Spectrum name: 11_Gamma_20140322.An1            
                                                                                 
 AM-241 #A    7.4292E-01    7.4292E-01    1.041E+02%                2.60E+00
 Np-237 #A   -2.6685E-01   -2.6685E-01    7.895E+02%                7.19E+00
 Ir-192 #C    1.0908E+00    1.0908E+00    1.511E+01%                8.01E-01
 Cs-136  A    2.8718E-01    2.8719E-01    7.223E+01%                7.97E-01
 Np-239 #A    5.6235E-01    5.6244E-01    1.252E+02%                2.40E+00
 Nd-147 #A    1.3560E+00    1.3560E+00    1.219E+02%                5.77E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  351.7 to  1999.5 keV)     1.651E+02  Bq/Sample     
 Total Decayed Activity (  351.7 to  1999.5 keV) 1.6513680E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20140333
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-26-E 
             Detector: Ge12 S/N10034336   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-26-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:46        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:46:39     Real Time: 1804   sec
        Analysis Time: 2/10/2014 12:16        Dead Time: 0.22   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCanCal_90099_100212
  Efficiency Cal Date: 10/4/2012 09:05
      Energy Cal Date: 2/28/2012 13:26                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 12_2014-02-08_0055.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.299E+00    1.299E+00    8.082E+00
NA-22      0.000E+00         1000.0     5.823E-02    5.823E-02    4.291E-01
K-40       4.635E+01           11.9     5.531E+00    6.018E+00    8.951E+00
Sc-46     -1.207E-01          203.8     2.460E-01    2.461E-01    8.937E-01
CR-51     -3.573E-01          445.7     1.592E+00    1.592E+00    5.742E+00
MN-54      0.000E+00         1000.0     4.206E-02    4.206E-02    9.017E-01
FE-59     -2.532E-01          197.7     5.007E-01    5.009E-01    1.820E+00
Co-56      1.012E-01          153.3     1.551E-01    1.552E-01    8.983E-01
CO-57      1.115E-01           98.2     1.095E-01    1.097E-01    6.325E-01
CO-58      6.767E-03         2441.0     1.652E-01    1.652E-01    6.536E-01
CO-60      2.119E-02         1237.0     2.621E-01    2.621E-01    1.019E+00
ZN-65     -4.180E-01          171.7     7.177E-01    7.180E-01    2.544E+00
NB-94      1.932E-01          113.4     2.191E-01    2.194E-01    7.673E-01
ZR-95      3.031E-04          179.7     5.446E-04    5.449E-04    1.394E+00
NB-95     -1.211E-01          203.7     2.466E-01    2.467E-01    8.870E-01
RU-103     5.783E-02          314.9     1.821E-01    1.821E-01    6.688E-01
RH-106     0.000E+00         1000.0     1.667E+00    1.667E+00    8.030E+00
AG-108M   -6.738E-02          269.4     1.815E-01    1.816E-01    6.584E-01
AG-110M    1.137E-01          277.9     3.160E-01    3.160E-01    1.169E+00
SN-113     0.000E+00         1000.0     2.455E-01    2.455E-01    9.851E-01
SB-124     4.288E-02          123.0     5.275E-02    5.280E-02    7.397E-01
SB-125     1.340E-01          166.5     2.231E-01    2.232E-01    1.937E+00
I-131      1.088E-01          161.9     1.762E-01    1.763E-01    6.276E-01
Gd-153    -1.440E-01          296.3     4.269E-01    4.269E-01    1.496E+00
Ga-68      0.000E+00         1000.0     1.558E+00    1.558E+00    1.334E+01
Tc-99m     1.566E-03         9993.0     1.565E-01    1.565E-01    5.551E-01
BA-133     1.253E-01           80.5     1.008E-01    1.010E-01    9.907E-01
CS-134    -2.706E-01           88.3     2.389E-01    2.393E-01    1.118E+00
CS-137     3.964E-03         3712.0     1.471E-01    1.471E-01    5.954E-01
CE-139     2.070E-02          563.7     1.167E-01    1.167E-01    4.256E-01
Ba-140    -2.450E-01          309.9     7.592E-01    7.593E-01    2.772E+00
La-140     1.820E-02          411.8     7.494E-02    7.495E-02    5.370E-01
CE-141     7.478E-02          377.0     2.819E-01    2.820E-01    9.896E-01
CE-144    -3.328E-01          315.5     1.050E+00    1.050E+00    3.706E+00
PM-144     5.888E-02          191.6     1.128E-01    1.129E-01    8.787E-01
EU-152     1.503E-01          146.4     2.201E-01    2.202E-01    1.966E+00
EU-154     8.011E-01          184.4     1.477E+00    1.478E+00    5.500E+00
EU-155     7.528E-03         5452.0     4.104E-01    4.104E-01    1.508E+00
HF-181     1.554E-01           98.2     1.526E-01    1.528E-01    8.190E-01
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Ta-182     9.314E-01           94.8     8.828E-01    8.840E-01    3.042E+00
Hg-203    -3.634E-02          454.0     1.650E-01    1.650E-01    5.988E-01
TL-208     3.975E-01           78.8     3.132E-01    3.139E-01    9.104E-01
pm-146     4.943E-01          102.2     5.053E-01    5.059E-01    1.778E+00
y-88       0.000E+00         1000.0     6.707E-02    6.707E-02    3.495E-01
Cd-113m   -1.069E+03          189.0     2.019E+03    2.020E+03    7.214E+03
Cd-109     0.000E+00         1000.0     4.494E+00    4.494E+00    1.387E+01
PB-210     8.861E+00           76.8     6.801E+00    6.821E+00    2.220E+01
PB-212     1.021E+00           44.4     4.530E-01    4.578E-01    1.273E+00
PB-214     4.932E+00           16.1     7.957E-01    8.359E-01    1.781E+00
BI-207     5.112E-02          363.5     1.858E-01    1.859E-01    6.853E-01
BI-212    -1.891E+00          165.2     3.125E+00    3.126E+00    1.114E+01
BI-214     6.284E+00           13.7     8.596E-01    9.195E-01    1.699E+00
BI-210M   -1.122E-01          264.2     2.966E-01    2.966E-01    1.054E+00
RA-224    -2.623E+00          173.7     4.557E+00    4.560E+00    1.576E+01
AC-228     1.221E+00           51.9     6.337E-01    6.367E-01    2.627E+00
TH-227    -1.699E+00           92.5     1.572E+00    1.576E+00    5.303E+00
TH-229     5.891E-01          288.7     1.701E+00    1.701E+00    1.355E+01
TH-234     9.489E+00           62.7     5.947E+00    5.968E+00    1.686E+01
PA-231     6.575E+00           80.9     5.322E+00    5.334E+00    1.795E+01
PA-233     2.927E-01          125.8     3.683E-01    3.686E-01    1.292E+00
PA-234    -2.338E-01          314.8     7.360E-01    7.361E-01    2.576E+00
PA-234M    1.265E+01          232.7     2.943E+01    2.943E+01    1.084E+02
U-235      1.009E+00          109.2     1.102E+00    1.103E+00    4.412E+00
AM-241     4.075E-01          126.5     5.156E-01    5.160E-01    1.767E+00
Np-237     1.715E+00           71.9     1.233E+00    1.237E+00    4.099E+00
Ir-192     7.183E-01           29.2     2.098E-01    2.141E-01    5.489E-01
Cs-136    -2.770E-02          703.3     1.948E-01    1.948E-01    7.445E-01
Np-239     7.291E-01           68.9     5.026E-01    5.045E-01    1.668E+00
Nd-147     5.340E-01          263.8     1.409E+00    1.409E+00    5.123E+00
-----------------------------------------------------------------------------
Total      1.076E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  1
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-26-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20140333.An1

 Acquisition information
        Start time:                 2/10/2014 11:46:39 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.22 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  2
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:46:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2014-02-08_0055.PBC
                                                 2/8/2014 12:55:27 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0545

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.63    46.75        57.        15.     0.008    24.68   0.855s
 TH-227    200.37    50.19        38.         5.     0.003   186.18   0.893s
 AM-241    237.49    59.47        50.         8.     0.005   126.54   0.902s
 TH-234    252.83    63.31        59.        22.     0.012    30.83   0.472s
 BA-133    319.90    80.09        53.        11.     0.006    97.67   0.922s
 Np-237    349.41    87.48        68.        17.     0.010    71.94   0.928s
 Nd-147    362.82    90.83        92.        -9.    -0.005   159.57   0.932s
 TH-234    370.00    92.63        82.        14.     0.008    33.53   0.698s
 AC-228    372.89    93.35        50.        -5.    -0.003   193.85   0.934 
 Gd-153    389.94    97.62        51.        -3.    -0.002   296.35   0.938s
 Np-239    397.41    99.49        36.         9.     0.005    95.72   0.940s
 Np-239    411.75   103.07        37.        -1.    -0.001   934.47   0.944s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  3
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    426.05   106.65        36.        13.     0.007    68.93   0.946s
 EU-152    486.01   121.65        35.         2.     0.001   371.54   0.961s
 EU-154    490.18   122.70        40.        -3.    -0.002   327.38   0.963s
 PA-234    525.87   131.63        55.        -3.    -0.002   314.76   0.970s
 CE-144    533.82   133.61        42.        -3.    -0.002   315.51   0.973s
 HF-181    545.48   136.53        31.         9.     0.005    98.19   0.975s
 CO-57     545.48   136.53        31.         9.     0.005    98.19   0.975s
 U-235     572.99   143.41        57.        10.     0.006   109.19   0.982s
 CE-141    581.40   145.52        54.         3.     0.002   377.03   0.984s
 Ba-140    651.42   163.04        31.        -1.    -0.001   782.47   1.000s
 U-235     652.96   163.42        33.        -1.    -0.001   613.04   1.001s
 CE-139    655.38   164.03        23.         1.     0.001   563.70   1.003s
 U-235     820.98   205.45        33.         2.     0.001   419.31   1.040s
 TH-229    841.71   210.64        30.         3.     0.002   288.71   1.045s
 TH-227    944.64   236.39        58.       -12.    -0.007    92.51   1.069s
 PB-212    953.24   238.54        39.        26.     0.014    26.85   0.484s
 RA-224    961.09   240.51        55.        -6.    -0.003   173.74   1.074s
 PB-214    967.11   242.01        42.         6.     0.004    89.04   1.075s
 EU-152    972.59   243.38        37.        -7.    -0.004   121.51   1.077s
 Cd-113m  1063.11   266.02        20.        -3.    -0.002   188.99   1.095s
 BI-210M  1063.45   266.11        30.        -3.    -0.002   264.23   1.097s
 Hg-203   1113.28   278.58        24.        -2.    -0.001   453.95   1.109s
 PB-214   1179.35   295.10        37.        45.     0.025    25.94   0.602s
 Ir-192   1179.04   295.02        36.        36.     0.020    29.21   1.125s
 PB-212   1198.56   299.91        37.        -1.    -0.001   599.41   1.128s
 PA-231   1202.61   300.92        42.        -7.    -0.004   143.83   1.128s
 PA-233   1203.35   301.10        42.        -7.    -0.004   134.73   1.128s
 PA-231   1208.53   302.40        24.         9.     0.005    80.94   1.131s
 BA-133   1208.68   302.44        24.         9.     0.005    80.47   1.131s
 Ba-140   1217.09   304.54        33.        -2.    -0.001   339.46   1.133s
 BI-210M  1216.84   304.48        37.        -4.    -0.002   236.75   1.133s
 Ir-192   1231.00   308.02        27.        -1.    -0.001   538.14   1.136s
 PA-233   1246.87   311.99        18.         5.     0.003   125.81   1.139s
 Ir-192   1267.39   317.13        19.         6.     0.003   106.17   1.143s
 CR-51    1276.46   319.39        27.        -2.    -0.001   445.65   1.147s
 La-140   1312.10   328.31        15.         1.     0.001   411.78   1.155s
 AC-228   1351.62   338.19        23.         7.     0.004   105.96   1.163s
 Cs-136   1362.05   340.80        26.        -3.    -0.002   242.82   1.165s
 EU-152   1378.35   344.88        20.        -4.    -0.002   163.75   1.169s
 PB-214   1405.63   351.70        34.        85.     0.047    14.20   1.565s
 BA-133   1421.63   355.70        27.        -4.    -0.002   193.66   1.180s
 I-131    1455.93   364.28        18.         4.     0.002   161.91   1.187s
 BA-133   1535.21   384.11        21.        -4.    -0.002   184.20   1.205s
 SB-125   1711.25   428.14        18.        -2.    -0.001   349.92   1.245s
 AG-108M  1734.35   433.92        19.        -2.    -0.001   269.44   1.250s
 Ir-192   1863.96   466.33        15.        -4.    -0.002   163.69   1.281s
 PM-144   1906.79   477.04        15.         3.     0.002   191.61   1.289s
 HF-181   1926.61   482.00        20.         1.     0.001   667.34   1.293 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  4
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   1987.70   497.27        16.         2.     0.001   314.86   1.307s
 RH-106   2041.56   510.74        20.        20.     0.011    38.64   1.320s
 Nd-147   2122.90   531.08        17.         2.     0.001   263.81   1.337s
 Ba-140   2146.38   536.95        18.        -2.    -0.001   309.86   1.342s
 CS-134   2269.31   567.69        22.        -6.    -0.003   113.13   1.370s
 PA-234   2265.31   566.69        17.        -2.    -0.001   246.99   1.370s
 BI-207   2278.85   570.08        16.         2.     0.001   363.53   1.371s
 TL-208   2331.79   583.32        21.         6.     0.003    58.30   1.382s
 SB-125   2401.71   600.80        13.         3.     0.002   166.48   1.398s
 SB-124   2409.59   602.77        17.        -3.    -0.002   214.74   1.399s
 CS-134   2423.62   606.28        42.       -11.    -0.006    88.28   1.401s
 BI-214   2435.24   609.18        20.        87.     0.048    12.07   0.557s
 RU-103   2435.88   609.34        21.        71.     0.039    15.04   1.406s
 AG-108M  2449.83   612.83        26.        -4.    -0.002   186.89   1.410s
 PM-144   2471.49   618.25        18.        -4.    -0.002   174.30   1.413s
 SB-125   2547.66   637.29         8.        -2.    -0.001   209.61   1.428s
 NB-94    2811.86   703.35        14.         5.     0.003   113.44   1.486s
 ZR-95    2896.29   724.46        12.         2.     0.001   244.15   1.504s
 BI-212   2904.49   726.50        17.        -4.    -0.002   165.25   1.507s
 pm-146   2939.29   735.21        17.        -2.    -0.001   254.59   1.514s
 pm-146   2988.31   747.46         8.         4.     0.002   102.21   1.523s
 ZR-95    3023.89   756.36        13.        -2.    -0.001   263.67   1.532s
 NB-95    3064.05   766.40        18.        -3.    -0.002   203.65   1.539s
 PA-234M  3063.36   766.22        17.        -3.    -0.002   219.83   1.540s
 BI-212   3143.94   786.37         8.         6.     0.003    82.87   1.556s
 CS-134   3188.48   797.50        12.        -1.     0.000   983.30   1.565s
 CS-134   3204.47   801.50        13.         2.     0.001   277.91   1.570s
 La-140   3269.14   817.66         8.        -1.     0.000   634.77   1.581s
 Cs-136   3276.89   819.60        11.        -1.     0.000   703.29   1.583s
 TL-208   3437.64   859.78        11.         5.     0.003   107.28   1.618s
 EU-154   3491.38   873.22         8.         2.     0.001   184.36   1.629s
 PA-234   3523.50   881.24        13.         2.     0.001   249.02   1.635s
 PA-234   3530.41   882.97        20.        -3.    -0.002   189.40   1.637s
 AG-110M  3539.93   885.35        13.         2.     0.001   277.86   1.638s
 Sc-46    3555.19   889.16        14.        -3.    -0.002   203.82   1.642s
 AC-228   3640.42   910.47         9.         6.     0.004    77.23   1.660s
 AC-228   3876.70   969.52         9.         6.     0.003    83.97   1.707s
 PA-234M  4002.05  1000.85        12.         2.     0.001   232.69   1.733s
 RH-106   4208.37  1052.41        16.        -2.    -0.001   353.45   1.772s
 FE-59    4400.66  1100.46        13.        -3.    -0.002   197.72   1.811s
 EU-152   4447.45  1112.15        12.         3.     0.002   167.59   1.821s
 ZN-65    4462.27  1115.86        22.        -4.    -0.002   171.72   1.824s
 BI-214   4480.33  1120.37        17.         3.     0.001    87.44   1.828s
 Ta-182   4480.62  1120.44        14.         6.     0.003    94.78   1.828s
 Ta-182   4750.39  1187.85        17.        -3.    -0.002   196.21   1.881s
 Ta-182   4890.37  1222.82        12.        -4.    -0.002   146.78   1.906s
 Co-56    4953.04  1238.48         9.         3.     0.002   153.34   1.919s
 FE-59    5179.09  1294.95         5.        -1.    -0.001   244.37   1.959s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  5
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 K-40     5842.58  1460.69         7.        76.     0.042    10.98   1.499s
 SB-124   6762.55  1690.44         2.         2.     0.001   123.02   2.247s
 BI-214   7059.26  1764.52        11.         7.     0.004    44.20   2.297s
 Co-56    7081.07  1769.97        11.        -2.    -0.001   235.81   2.302s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
K-40     N   4.6346E+01                                      4.66E+11             
                          1460.83 4.635E+01  (P 8.951E+00 1.10E+01 1.07E+01 G  
 
Sc-46    F  -1.2070E-01                                      8.38E+01             
                           889.28-1.207E-01 ?(  8.937E-01 2.04E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   3.881E-01 1.00E+03 1.00E+02 G  
 
CR-51    F  -3.5727E-01                                      2.77E+01             
                           320.08-3.573E-01 ?(  5.742E+00 4.46E+02 9.94E+00 G  
 
FE-59    F  -2.5323E-01                                      4.45E+01             
                          1099.25-2.532E-01 ?(  1.820E+00 1.98E+02 5.65E+01 G  
                          1291.60-1.941E-01 +   1.837E+00 2.44E+02 4.32E+01 G  
 
Co-56    C   1.0115E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  8.983E-01 1.00E+03 9.99E+01 G  
                          1238.28 2.541E-01 ?(  1.421E+00 1.53E+02 6.61E+01 G  
                          1037.84 0.000E+00 -   6.344E+00 1.00E+03 1.41E+01 G  
                          1771.35-1.001E+00 +   8.754E+00 2.36E+02 1.55E+01  A 
 
CO-57    C   1.1152E-01                                      2.72E+02             
                           122.06 0.000E+00 ?(  6.325E-01 1.00E+03 8.56E+01 G  
                           136.47 1.005E+00  (  3.368E+00 9.82E+01 1.07E+01 G  
 
CO-58    C   6.7665E-03                                      7.09E+01             
                           810.78 6.766E-03 %(  6.536E-01 2.44E+03 9.95E+01 G  
 
CO-60    F   2.1194E-02                                      1.93E+03             
                          1332.50 2.119E-02 %(  1.019E+00 1.24E+03 1.00E+02 G  
                          1173.24 1.835E-02 %   1.084E+00 1.56E+03 9.99E+01 G  
 
ZN-65    F  -4.1795E-01                                      2.44E+02             
                          1115.55-4.180E-01 ?(  2.544E+00 1.72E+02 5.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  6
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   1.9317E-01                                      7.41E+06             
                           702.63 1.932E-01 &(  7.673E-01 1.13E+02 9.79E+01 G  
                           871.10 0.000E+00 -   7.160E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I   3.0312E-04                                      6.40E+01             
                           756.73-1.434E-01 ?(  1.394E+00 2.64E+02 5.45E+01 G  
                           724.20 1.775E-01 ?(  1.601E+00 2.44E+02 4.42E+01 G  
 
NB-95    I  -1.2109E-01                                      6.40E+01             
                           765.79-1.211E-01 ?(  8.870E-01 2.04E+02 9.98E+01 G  
 
RU-103   I   5.7830E-02                                      3.93E+01             
                           497.05 5.783E-02 ?(  6.688E-01 3.15E+02 9.09E+01 G  
                           610.30 4.115E+01 ?   1.409E+01 1.50E+01 5.75E+00 GA 
 
AG-108M  C  -6.7379E-02                                      1.53E+05             
                           433.94-6.738E-02 ?(  6.584E-01 2.69E+02 9.05E+01 G  
                           722.94 5.913E-03 %   6.718E-01 2.88E+03 9.08E+01 G  
                           614.28-1.497E-01 +   9.892E-01 1.87E+02 8.98E+01 G  
 
AG-110M  F   1.1372E-01                                      2.50E+02             
                           884.68 1.137E-01 ?(  1.169E+00 2.78E+02 7.27E+01 G  
                           657.76 1.943E-03 %   6.337E-01 8.34E+03 9.46E+01 G  
                           937.49 0.000E+00 -   1.778E+00 1.00E+03 3.44E+01 G  
                          1384.30-2.620E-02 %   3.979E+00 3.82E+03 2.43E+01 G  
                           763.94 0.000E+00 -   5.617E+00 1.00E+03 2.23E+01 G  
 
SB-124   F   4.2882E-02                                      6.02E+01             
                           602.73-9.539E-02 ?(  7.397E-01 2.15E+02 9.83E+01 G  
                          1690.98 3.272E-01 ?(  1.516E+00 1.23E+02 4.78E+01 G  
                           722.79 9.827E-02 %   5.715E+00 1.48E+03 1.08E+01 G  
 
SB-125   I   1.3403E-01                                      1.01E+03             
                           427.88-1.511E-01 ?(  1.937E+00 3.50E+02 2.96E+01 G  
                           600.50 6.067E-01 ?(  3.640E+00 1.66E+02 1.79E+01 G  
                           635.89-6.322E-01 +   4.944E+00 2.10E+02 1.13E+01 G  
                           463.37 0.000E+00 &   4.440E+00 1.00E+03 1.05E+01 G  
 
I-131    I   1.0882E-01                                      8.02E+00             
                           364.48 1.088E-01 &(  6.276E-01 1.62E+02 8.17E+01 G  
                           284.30-8.225E-02 %   9.120E+00 3.06E+03 6.14E+00 G  
                           636.97 0.000E+00 -   9.536E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F  -1.4404E-01                                      2.42E+02             
                            97.50-1.440E-01 ?(  1.496E+00 2.96E+02 3.00E+01 G  
                           103.20-3.805E-02 %   1.706E+00 1.24E+03 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  7
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   1.5660E-03                                      2.51E-01             
                           140.51 1.566E-03 %(  5.551E-01 9.99E+03 8.93E+01 G  
 
BA-133   F   1.2525E-01                                      3.85E+03             
                           356.00-1.447E-01 ?(  9.907E-01 1.94E+02 6.20E+01 G  
                           302.85 1.039E+00  (  2.818E+00 8.05E+01 1.83E+01 G  
                           383.84-9.884E-01 +   6.479E+00 1.84E+02 8.94E+00 GA 
                            80.99 4.405E-01 &   1.457E+00 9.77E+01 3.41E+01 GA 
 
CS-134   I  -2.7061E-01                                      7.54E+02             
                           604.71-3.751E-01 ?(  1.118E+00 8.83E+01 9.76E+01 G  
                           795.87-2.435E-02 +   9.096E-01 9.83E+02 8.55E+01 G  
                           569.32-1.295E+00 +   5.077E+00 1.13E+02 1.54E+01 G  
                           801.95 9.035E-01 &(  9.263E+00 2.78E+02 8.69E+00 G  
                           563.24-7.964E-02 &   7.746E+00 2.57E+03 8.35E+00 G  
 
CS-137   I   3.9635E-03                                      1.10E+04             
                           661.66 3.963E-03 %(  5.954E-01 3.71E+03 8.52E+01 G  
 
CE-139   F   2.0701E-02                                      1.38E+02             
                           165.85 2.070E-02 ?(  4.256E-01 5.64E+02 7.99E+01 G  
 
Ba-140   I  -2.4502E-01                                      1.28E+01             
                           537.26-2.450E-01 ?(  2.772E+00 3.10E+02 2.44E+01 G  
                           162.66-2.210E-01 +   6.245E+00 7.82E+02 6.22E+00 G  
                           304.85-1.163E+00 +   1.407E+01 3.39E+02 4.29E+00 G  
 
La-140   I   1.8199E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.370E-01 1.00E+03 9.54E+01 G  
                           487.02 0.000E+00 ?(  1.328E+00 1.00E+03 4.55E+01 G  
                           328.76 1.445E-01 ?(  2.205E+00 4.12E+02 2.03E+01 G  
                           815.77-1.110E-01 +   2.756E+00 6.35E+02 2.33E+01 G  
 
CE-141   I   7.4777E-02                                      3.25E+01             
                           145.44 7.478E-02 ?(  9.896E-01 3.77E+02 4.82E+01 G  
 
CE-144   I  -3.3279E-01                                      2.85E+02             
                           133.54-3.328E-01 ?(  3.706E+00 3.16E+02 1.11E+01 G  
 
PM-144   C   5.8883E-02                                      3.63E+02             
                           696.54 0.000E+00 ?(  8.787E-01 1.00E+03 9.90E+01 G  
                           618.06-1.217E-01 +   7.579E-01 1.74E+02 9.91E+01 G  
                           476.81 1.977E-01 &(  1.369E+00 1.92E+02 4.20E+01 G  
 
EU-152   F   1.5030E-01                                      4.94E+03             
                           344.29-3.383E-01 ?(  1.966E+00 1.64E+02 2.65E+01 G  
                          1112.07 1.210E+00 ?(  7.330E+00 1.68E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  8
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           121.78 9.769E-02 ?(  1.293E+00 3.72E+02 2.86E+01 G  
                           778.92 8.316E-03 %   5.300E+00 1.63E+04 1.29E+01 G  
                           964.11 0.000E+00 -   8.986E+00 1.00E+03 1.46E+01 G  
                           244.69-1.729E+00 &   7.227E+00 1.22E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.208E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   8.0114E-01                                      3.14E+03             
                           873.23 8.011E-01 ?(  5.500E+00 1.84E+02 1.23E+01 G  
                           123.10-8.404E-02 -   9.729E-01 3.27E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   1.219E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   3.856E+00 1.00E+03 2.02E+01 G  
                          1004.77 7.153E-02 %   4.880E+00 1.77E+03 1.80E+01 G  
                           996.33-1.998E-01 %   9.894E+00 1.32E+03 1.06E+01 G  
 
EU-155   I   7.5278E-03                                      1.81E+03             
                           105.31 7.528E-03 &(  1.508E+00 5.45E+03 2.12E+01 G  
                            86.54-5.611E-02 %   1.968E+00 1.01E+03 3.07E+01 G  
 
HF-181   F   1.5538E-01                                      4.24E+01             
                           482.00 3.334E-02 ?(  8.190E-01 6.67E+02 8.05E+01 G  
                           133.02 2.451E-02 %   9.414E-01 1.07E+03 4.33E+01 G  
                           345.83 0.000E+00 -   3.695E+00 1.00E+03 1.51E+01 G  
                           136.30 1.835E+00  (  6.146E+00 9.82E+01 5.85E+00 G  
 
Ta-182   F   9.3137E-01                                      1.14E+02             
                          1121.30 9.314E-01 ?(  3.042E+00 9.48E+01 3.49E+01 G  
                          1221.41-7.596E-01 -   3.997E+00 1.47E+02 2.70E+01 G  
                          1189.05-1.049E+00 +   7.410E+00 1.96E+02 1.62E+01 G  
 
Hg-203   F  -3.6339E-02                                      4.66E+01             
                           279.20-3.634E-02 ?(  5.988E-01 4.54E+02 8.15E+01 G  
 
TL-208   N   3.9748E-01                                      6.98E+02             
                           583.02 2.125E-01 ?(P 9.104E-01 5.83E+01 8.45E+01 G  
                           277.28 4.778E-02 %   5.717E+00 3.12E+03 6.31E+00 G  
                           860.56 1.656E+00 ?(  6.234E+00 1.07E+02 1.24E+01 G  
 
pm-146   C   4.9430E-01                                      2.02E+03             
                           747.16 4.943E-01 ?(  1.778E+00 1.02E+02 3.40E+01 G  
                           735.72-3.991E-01 -   3.697E+00 2.55E+02 2.25E+01 G  
                           453.88-5.462E-03 &   1.055E+00 5.24E+03 6.50E+01 G  
 
Cd-113m     -1.0685E+03                                      5.33E+03             
                           263.70-1.068E+03 &(  7.214E+03 1.89E+02 6.00E-03   K
 
PB-210   N   8.8614E+00                                      8.14E+03             
                            46.54 8.861E+00 *(P 2.220E+01 2.47E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage  9
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.0212E+00                                      6.98E+02             
                           238.63 1.021E+00  (P 1.273E+00 2.69E+01 4.33E+01 G  
                           300.03-8.907E-01 -   1.909E+01 5.99E+02 3.28E+00 GA 
 
PB-214   N   4.9323E+00                                      5.84E+05             
                           351.93 5.101E+00  (P 1.781E+00 1.42E+01 3.76E+01 G  
                           295.09 4.605E+00  (P 3.221E+00 2.59E+01 1.93E+01 G  
                           242.00 1.487E+00 - P 7.728E+00 8.90E+01 7.43E+00 GA 
 
BI-207   C   5.1119E-02                                      1.18E+04             
                           569.70 5.112E-02 ?(  6.853E-01 3.64E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   1.675E+00 1.00E+03 7.45E+01 G  
 
BI-212   N  -1.8909E+00                                      6.98E+02             
                           727.17-1.891E+00 ?(  1.114E+01 1.65E+02 7.55E+00 G  
                           785.42 1.794E+01 ?   5.079E+01 8.29E+01 1.28E+00 GA 
 
BI-214   N   6.2841E+00                                      5.84E+05             
                           609.31 6.284E+00 *(P 1.699E+00 1.21E+01 4.61E+01 G  
                          1120.29 9.026E-01 - P 7.657E+00 8.74E+01 1.51E+01 G  
                          1764.49 3.471E+00 - P 8.796E+00 4.42E+01 1.54E+01 G  
 
BI-210M  T  -1.1224E-01                                      1.10E+09             
                           265.83-1.122E-01 ?(  1.054E+00 2.64E+02 5.00E+01 G  
                           304.90-2.691E-01 +   2.246E+00 2.37E+02 2.80E+01 G  
 
RA-224   N  -2.6229E+00                                      6.98E+02             
                           240.99-2.623E+00 ?(  1.576E+01 1.74E+02 4.10E+00 G  
 
AC-228   N   1.2209E+00                                      2.10E+03             
                           911.07 1.007E+00 ?(  2.627E+00 7.72E+01 2.90E+01 G  
                           968.97 1.556E+00 ?(  4.470E+00 8.40E+01 1.75E+01 G  
                           338.32 1.250E+00 ?(  4.566E+00 1.06E+02 1.20E+01 G  
                            93.35-1.208E+00 -   8.140E+00 1.94E+02 5.56E+00 XA 
 
TH-227   N  -1.6992E+00                                      7.95E+03             
                           235.97-1.699E+00 ?(  5.303E+00 9.25E+01 1.23E+01 G  
                            50.14 1.335E+00 +   8.694E+00 1.86E+02 8.00E+00 G  
                           256.24 1.343E-01 %   6.988E+00 1.43E+03 7.00E+00 G  
 
TH-229   N   5.8905E-01                                      2.68E+06             
                           193.51 0.000E+00 &(  1.355E+01 1.00E+03 4.40E+00 G  
                           210.85 1.456E+00 ?(  1.498E+01 2.89E+02 2.99E+00 G  
 
TH-234   N   9.4892E+00                                      1.63E+12             
                            63.29 9.489E+00  (P 1.686E+01 3.08E+01 3.81E+00 G  
                            92.59 3.176E+00 - P 1.023E+01 3.35E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage 10
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   6.5750E+00                                      1.20E+07             
                           302.65 6.575E+00  (  1.795E+01 8.09E+01 2.88E+00 G  
                           300.07-5.397E+00 -   2.684E+01 1.44E+02 2.46E+00 G  
 
PA-233   C   2.9274E-01                                      7.82E+08             
                           312.01 2.927E-01  (  1.292E+00 1.26E+02 3.60E+01 G  
                           300.18-2.309E+00 +   1.073E+01 1.35E+02 6.20E+00 G  
 
PA-234   N  -2.3383E-01                                      1.63E+12             
                           131.29-2.338E-01 ?(  2.576E+00 3.15E+02 1.80E+01 G  
                           946.02-6.079E-03 %   5.353E+00 2.21E+04 1.34E+01 G  
                           569.47-9.396E-01 +   8.432E+00 2.47E+02 8.20E+00 G  
                           883.24-1.590E+00 +   1.076E+01 1.89E+02 9.60E+00 G  
                           880.53 1.563E+00 &   1.431E+01 2.49E+02 6.00E+00 GA 
 
PA-234M  N   1.2647E+01                                      1.63E+12             
                          1001.00 1.265E+01 ?(  1.084E+02 2.33E+02 8.37E-01 G  
                           766.41-3.697E+01 +   2.939E+02 2.20E+02 2.94E-01 G  
 
U-235    N   1.0090E+00                                      2.57E+11             
                           143.79 1.188E+00 &(  4.412E+00 1.09E+02 1.10E+01 G  
                           205.33 6.165E-01 &(  9.240E+00 4.19E+02 5.01E+00 G  
                           163.38-3.618E-01 -   7.966E+00 6.13E+02 5.08E+00 G  
 
AM-241   T   4.0745E-01                                      1.58E+05             
                            59.54 4.075E-01  (  1.767E+00 1.27E+02 3.59E+01 G  
 
Np-237   F   1.7145E+00                                      2.14E+06             
                            86.49 1.714E+00 ?(  4.099E+00 7.19E+01 1.31E+01 G  
 
Ir-192   F   7.1833E-01                                      7.40E+01             
                           316.49 1.493E-01  (  5.489E-01 1.06E+02 8.70E+01 G  
                           468.06-1.873E-01 +   1.099E+00 1.64E+02 5.18E+01 G  
                           308.44-8.992E-02 -   1.750E+00 5.38E+02 3.18E+01 G  
                           295.95 2.360E+00 ?(  2.041E+00 2.92E+01 3.02E+01 G  
 
Cs-136   F  -2.7702E-02                                      1.30E+01             
                           818.50-2.770E-02 &(  7.445E-01 7.03E+02 1.00E+02 G  
                          1048.07 5.500E-04 %   1.087E+00 5.06E+04 8.00E+01 G  
                           340.57-1.435E-01 +   1.243E+00 2.43E+02 4.69E+01 G  
 
Np-239   T   7.2905E-01                                      2.36E+00             
                           103.70-4.754E-02 -   1.594E+00 9.34E+02 2.40E+01 X  
                           106.13 7.291E-01 *(  1.668E+00 6.89E+01 2.27E+01 G  
                            99.50 7.823E-01 &   2.545E+00 9.57E+01 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage 11
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       5.3399E-01                                      1.11E+01             
                           531.00 5.340E-01 ?(  5.123E+00 2.64E+02 1.30E+01 G  
                            91.10-3.941E-01 +   2.147E+00 1.60E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.19        38.         5.     0.003   186.18   1.335E+00   
 AM-241      59.47        50.         8.     0.005   126.54   4.075E-01   
 BA-133      80.09        53.        11.     0.006    97.67   4.405E-01   
 Np-237      87.48        68.        17.     0.010    71.94   1.714E+00   
 Nd-147      90.83        92.        -9.    -0.005   159.57  -3.941E-01   
 Gd-153      97.62        51.        -3.    -0.002   296.35  -1.440E-01   
 Np-239      99.49        36.         9.     0.005    95.72   7.823E-01   
 Np-239     103.07        37.        -1.    -0.001   934.47  -4.754E-02   
 Np-239     106.65        36.        13.     0.007    68.93   7.291E-01   
 EU-152     121.65        35.         2.     0.001   371.54   9.769E-02   
 EU-154     122.70        40.        -3.    -0.002   327.38  -8.404E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage 12
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     131.63        55.        -3.    -0.002   314.76  -2.338E-01   
 CE-144     133.61        42.        -3.    -0.002   315.51  -3.328E-01   
 HF-181     136.53        31.         9.     0.005    98.19   1.835E+00   
 CO-57      136.53        31.         9.     0.005    98.19   1.005E+00   
 U-235      143.41        57.        10.     0.006   109.19   1.188E+00   
 CE-141     145.52        54.         3.     0.002   377.03   7.478E-02   
 Ba-140     163.04        31.        -1.    -0.001   782.47  -2.210E-01   
 U-235      163.42        33.        -1.    -0.001   613.04  -3.618E-01   
 CE-139     164.03        23.         1.     0.001   563.70   2.070E-02   
 U-235      205.45        33.         2.     0.001   419.31   6.165E-01   
 TH-229     210.64        30.         3.     0.002   288.71   1.456E+00   
 TH-227     236.39        58.       -12.    -0.007    92.51  -1.699E+00   
 RA-224     240.51        55.        -6.    -0.003   173.74  -2.623E+00   
 EU-152     243.38        37.        -7.    -0.004   121.51  -1.729E+00   
 Cd-113m    266.02        20.        -3.    -0.002   188.99  -1.068E+03   
 BI-210M    266.11        30.        -3.    -0.002   264.23  -1.122E-01   
 Hg-203     278.58        24.        -2.    -0.001   453.95  -3.634E-02   
 Ir-192     295.02        36.        36.     0.020    29.21   2.360E+00   
 PA-231     300.92        42.        -7.    -0.004   143.83  -5.397E+00   
 PA-233     301.10        42.        -7.    -0.004   134.73  -2.309E+00   
 PA-231     302.40        24.         9.     0.005    80.94   6.575E+00   
 BA-133     302.44        24.         9.     0.005    80.47   1.039E+00   
 Ba-140     304.54        33.        -2.    -0.001   339.46  -1.163E+00   
 BI-210M    304.48        37.        -4.    -0.002   236.75  -2.691E-01   
 Ir-192     308.02        27.        -1.    -0.001   538.14  -8.992E-02   
 PA-233     311.99        18.         5.     0.003   125.81   2.927E-01   
 Ir-192     317.13        19.         6.     0.003   106.17   1.493E-01   
 CR-51      319.39        27.        -2.    -0.001   445.65  -3.573E-01   
 La-140     328.31        15.         1.     0.001   411.78   1.445E-01   
 Cs-136     340.80        26.        -3.    -0.002   242.82  -1.435E-01   
 EU-152     344.88        20.        -4.    -0.002   163.75  -3.383E-01   
 BA-133     355.70        27.        -4.    -0.002   193.66  -1.447E-01   
 I-131      364.28        18.         4.     0.002   161.91   1.088E-01   
 BA-133     384.11        21.        -4.    -0.002   184.20  -9.884E-01   
 SB-125     428.14        18.        -2.    -0.001   349.92  -1.511E-01   
 AG-108M    433.92        19.        -2.    -0.001   269.44  -6.738E-02   
 Ir-192     466.33        15.        -4.    -0.002   163.69  -1.873E-01   
 PM-144     477.04        15.         3.     0.002   191.61   1.977E-01   
 HF-181     482.00        20.         1.     0.001   667.34   3.334E-02   
 RU-103     497.27        16.         2.     0.001   314.86   5.783E-02   
 RH-106     510.74        20.        20.     0.011    38.64   2.962E+00   
 Nd-147     531.08        17.         2.     0.001   263.81   5.340E-01   
 Ba-140     536.95        18.        -2.    -0.001   309.86  -2.450E-01   
 CS-134     567.69        22.        -6.    -0.003   113.13  -1.295E+00   
 PA-234     566.69        17.        -2.    -0.001   246.99  -9.396E-01   
 BI-207     570.08        16.         2.     0.001   363.53   5.112E-02   
 SB-125     600.80        13.         3.     0.002   166.48   6.067E-01   
 SB-124     602.77        17.        -3.    -0.002   214.74  -9.539E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage 13
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     606.28        42.       -11.    -0.006    88.28  -3.751E-01   
 RU-103     609.34        21.        71.     0.039    15.04   4.115E+01   
 AG-108M    612.83        26.        -4.    -0.002   186.89  -1.497E-01   
 PM-144     618.25        18.        -4.    -0.002   174.30  -1.217E-01   
 SB-125     637.29         8.        -2.    -0.001   209.61  -6.322E-01   
 NB-94      703.35        14.         5.     0.003   113.44   1.932E-01   
 ZR-95      724.46        12.         2.     0.001   244.15   1.775E-01   
 BI-212     726.50        17.        -4.    -0.002   165.25  -1.891E+00   
 pm-146     735.21        17.        -2.    -0.001   254.59  -3.991E-01   
 pm-146     747.46         8.         4.     0.002   102.21   4.943E-01   
 ZR-95      756.36        13.        -2.    -0.001   263.67  -1.434E-01   
 NB-95      766.40        18.        -3.    -0.002   203.65  -1.211E-01   
 PA-234M    766.22        17.        -3.    -0.002   219.83  -3.697E+01   
 BI-212     786.37         8.         6.     0.003    82.87   1.794E+01   
 CS-134     797.50        12.        -1.     0.000   983.30  -2.435E-02   
 CS-134     801.50        13.         2.     0.001   277.91   9.035E-01   
 La-140     817.66         8.        -1.     0.000   634.77  -1.110E-01   
 Cs-136     819.60        11.        -1.     0.000   703.29  -2.770E-02   
 EU-154     873.22         8.         2.     0.001   184.36   8.011E-01   
 PA-234     881.24        13.         2.     0.001   249.02   1.563E+00   
 PA-234     882.97        20.        -3.    -0.002   189.40  -1.590E+00   
 AG-110M    885.35        13.         2.     0.001   277.86   1.137E-01   
 Sc-46      889.16        14.        -3.    -0.002   203.82  -1.207E-01   
 PA-234M   1000.85        12.         2.     0.001   232.69   1.265E+01   
 RH-106    1052.41        16.        -2.    -0.001   353.45  -5.222E+00   
 FE-59     1100.46        13.        -3.    -0.002   197.72  -2.532E-01   
 EU-152    1112.15        12.         3.     0.002   167.59   1.210E+00   
 ZN-65     1115.86        22.        -4.    -0.002   171.72  -4.180E-01   
 Ta-182    1120.44        14.         6.     0.003    94.78   9.314E-01   
 Ta-182    1187.85        17.        -3.    -0.002   196.21  -1.049E+00   
 Ta-182    1222.82        12.        -4.    -0.002   146.78  -7.596E-01   
 Co-56     1238.48         9.         3.     0.002   153.34   2.541E-01   
 FE-59     1294.95         5.        -1.    -0.001   244.37  -1.941E-01   
 SB-124    1690.44         2.         2.     0.001   123.02   3.272E-01   
 Co-56     1769.97        11.        -2.    -0.001   235.81  -1.001E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                8.08E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.29E-01
 K-40         4.6346E+01    4.6346E+01    1.194E+01%                8.95E+00
 Sc-46  #A   -1.2070E-01   -1.2070E-01    2.038E+02%                8.94E-01
 CR-51  #A   -3.5727E-01   -3.5727E-01    4.457E+02%                5.74E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage 14
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.02E-01
 FE-59  #A   -2.5323E-01   -2.5323E-01    1.977E+02%                1.82E+00
 Co-56  #A    1.0115E-01    1.0115E-01    1.533E+02%                8.98E-01
 CO-57  #A    1.1152E-01    1.1152E-01    9.819E+01%                6.33E-01
 CO-58  #A    6.7664E-03    6.7665E-03    2.441E+03%                6.54E-01
 CO-60  #A    2.1194E-02    2.1194E-02    1.237E+03%                1.02E+00
 ZN-65  #A   -4.1795E-01   -4.1795E-01    1.717E+02%                2.54E+00
 NB-94  #A    1.9317E-01    1.9317E-01    1.134E+02%                7.67E-01
 ZR-95  #A    3.0312E-04    3.0312E-04    1.797E+02%                1.39E+00
 NB-95  #A   -1.2109E-01   -1.2109E-01    2.037E+02%                8.87E-01
 RU-103 #A    5.7830E-02    5.7830E-02    3.149E+02%                6.69E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.03E+00
 AG-108M#A   -6.7379E-02   -6.7379E-02    2.694E+02%                6.58E-01
 AG-110M#A    1.1372E-01    1.1372E-01    2.779E+02%                1.17E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.85E-01
 SB-124 #A    4.2881E-02    4.2882E-02    1.230E+02%                7.40E-01
 SB-125 #A    1.3403E-01    1.3403E-01    1.665E+02%                1.94E+00
 I-131  #A    1.0882E-01    1.0882E-01    1.619E+02%                6.28E-01
 Gd-153 #A   -1.4404E-01   -1.4404E-01    2.963E+02%                1.50E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.33E+01
 Tc-99m #A    1.5641E-03    1.5660E-03    9.993E+03%                5.55E-01
 BA-133 #A    1.2525E-01    1.2525E-01    8.047E+01%                9.91E-01
 CS-134 #A   -2.7061E-01   -2.7061E-01    8.828E+01%                1.12E+00
 CS-137 #A    3.9635E-03    3.9635E-03    3.712E+03%                5.95E-01
 CE-139 #A    2.0701E-02    2.0701E-02    5.637E+02%                4.26E-01
 Ba-140 #A   -2.4501E-01   -2.4502E-01    3.099E+02%                2.77E+00
 La-140 #A    1.8199E-02    1.8199E-02    4.118E+02%                5.37E-01
 CE-141 #A    7.4776E-02    7.4777E-02    3.770E+02%                9.90E-01
 CE-144 #A   -3.3279E-01   -3.3279E-01    3.155E+02%                3.71E+00
 PM-144 #A    5.8883E-02    5.8883E-02    1.916E+02%                8.79E-01
 EU-152 #A    1.5030E-01    1.5030E-01    1.464E+02%                1.97E+00
 EU-154 #A    8.0114E-01    8.0114E-01    1.844E+02%                5.50E+00
 EU-155 #A    7.5278E-03    7.5278E-03    5.452E+03%                1.51E+00
 HF-181 #A    1.5537E-01    1.5538E-01    9.819E+01%                8.19E-01
 Ta-182 #A    9.3137E-01    9.3137E-01    9.478E+01%                3.04E+00
 Hg-203 #A   -3.6338E-02   -3.6339E-02    4.540E+02%                5.99E-01
 TL-208 #A    3.9748E-01    3.9748E-01    7.879E+01%                9.10E-01
 pm-146 #A    4.9430E-01    4.9430E-01    1.022E+02%                1.78E+00
 y-88   #A    0.0000E+00    0.0000E+00    1.000E+03%                3.50E-01
 Cd-113m#A   -1.0685E+03   -1.0685E+03    1.890E+02%                7.21E+03
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.39E+01
 PB-210 #A    8.8614E+00    8.8614E+00    7.675E+01%                2.22E+01
 PB-212  A    1.0212E+00    1.0212E+00    4.436E+01%                1.27E+00
 PB-214       4.9323E+00    4.9323E+00    1.613E+01%                1.78E+00
 BI-207 #A    5.1119E-02    5.1119E-02    3.635E+02%                6.85E-01
 BI-212 #A   -1.8909E+00   -1.8909E+00    1.652E+02%                1.11E+01
 BI-214 #     6.2841E+00    6.2841E+00    1.368E+01%                1.70E+00
 BI-210M#A   -1.1224E-01   -1.1224E-01    2.642E+02%                1.05E+00
 RA-224 #A   -2.6229E+00   -2.6229E+00    1.737E+02%                1.58E+01

Page 817 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:16:49 PMPage 15
 TestAmerica, Inc                Spectrum name: 12_Gamma_20140333.An1            
                                                                                 
 AC-228 #A    1.2209E+00    1.2209E+00    5.190E+01%                2.63E+00
 TH-227 #A   -1.6992E+00   -1.6992E+00    9.251E+01%                5.30E+00
 TH-229 #A    5.8905E-01    5.8905E-01    2.887E+02%                1.36E+01
 TH-234 #A    9.4892E+00    9.4892E+00    6.268E+01%                1.69E+01
 PA-231 #A    6.5750E+00    6.5750E+00    8.094E+01%                1.79E+01
 PA-233 #A    2.9274E-01    2.9274E-01    1.258E+02%                1.29E+00
 PA-234 #A   -2.3383E-01   -2.3383E-01    3.148E+02%                2.58E+00
 PA-234M#A    1.2647E+01    1.2647E+01    2.327E+02%                1.08E+02
 U-235  #A    1.0090E+00    1.0090E+00    1.092E+02%                4.41E+00
 AM-241 #A    4.0745E-01    4.0745E-01    1.265E+02%                1.77E+00
 Np-237 #A    1.7145E+00    1.7145E+00    7.194E+01%                4.10E+00
 Ir-192 #C    7.1833E-01    7.1833E-01    2.921E+01%                5.49E-01
 Cs-136 #A   -2.7701E-02   -2.7702E-02    7.033E+02%                7.44E-01
 Np-239 #A    7.2896E-01    7.2905E-01    6.893E+01%                1.67E+00
 Nd-147 #A    5.3398E-01    5.3399E-01    2.638E+02%                5.12E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  238.5 to  1999.4 keV)     6.807E+01  Bq/Sample     
 Total Decayed Activity (  238.5 to  1999.4 keV) 6.8072762E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20140343
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-27-E 
             Detector: Ge14 SN/11080670   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-27-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:41        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:41:46     Real Time: 1827   sec
        Analysis Time: 2/10/2014 12:12        Dead Time: 1.50   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 14_2014-02-08_0059.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.287E-03        27820.0     1.749E+00    1.749E+00    6.602E+00
NA-22      2.917E-01          112.1     3.269E-01    3.272E-01    1.161E+00
K-40       1.854E+02            6.4     1.192E+01    1.523E+01    8.217E+00
Sc-46      2.443E-02          661.1     1.615E-01    1.615E-01    1.448E+00
CR-51     -1.543E-01         1202.0     1.854E+00    1.854E+00    6.724E+00
MN-54      3.964E-01           69.7     2.761E-01    2.769E-01    9.182E-01
FE-59     -1.449E-01          501.8     7.273E-01    7.273E-01    2.665E+00
Co-56      1.971E-01          147.9     2.916E-01    2.917E-01    1.008E+00
CO-57      7.017E-02           95.9     6.729E-02    6.739E-02    6.240E-01
CO-58     -1.345E-01          219.3     2.949E-01    2.950E-01    1.069E+00
CO-60      4.038E-01           62.4     2.519E-01    2.527E-01    8.033E-01
ZN-65     -1.220E-01          706.0     8.612E-01    8.613E-01    3.154E+00
NB-94      1.166E-01          179.0     2.086E-01    2.087E-01    8.819E-01
ZR-95      3.378E-01          134.7     4.552E-01    4.555E-01    1.625E+00
NB-95      0.000E+00         1000.0     6.745E-02    6.745E-02    1.326E+00
RU-103    -1.918E-02         1018.0     1.953E-01    1.953E-01    7.378E-01
RH-106     1.022E-02        22770.0     2.326E+00    2.326E+00    8.762E+00
AG-108M   -6.479E-02          382.0     2.475E-01    2.475E-01    8.915E-01
AG-110M   -4.640E-03         7998.0     3.711E-01    3.711E-01    1.421E+00
SN-113     1.983E-01          164.2     3.257E-01    3.258E-01    1.147E+00
SB-124    -6.476E-04        24790.0     1.605E-01    1.605E-01    6.369E-01
SB-125     4.107E-01           66.9     2.748E-01    2.756E-01    2.683E+00
I-131      1.868E-01          128.2     2.394E-01    2.396E-01    8.337E-01
Gd-153     3.632E-01          139.9     5.081E-01    5.086E-01    1.739E+00
Ga-68      2.550E+00          473.0     1.206E+01    1.206E+01    4.502E+01
Tc-99m    -9.343E-02          211.6     1.977E-01    1.978E-01    6.809E-01
BA-133    -3.107E-02          838.9     2.606E-01    2.606E-01    9.634E-01
CS-134     1.135E-01          183.7     2.086E-01    2.086E-01    8.749E-01
CS-137     3.103E-02          836.7     2.596E-01    2.596E-01    9.802E-01
CE-139    -1.016E-01          195.1     1.982E-01    1.984E-01    6.863E-01
Ba-140     9.809E-01           56.6     5.551E-01    5.574E-01    3.442E+00
La-140     4.093E-02          559.0     2.288E-01    2.288E-01    9.735E-01
CE-141    -2.469E-01          139.1     3.434E-01    3.436E-01    1.174E+00
CE-144    -5.853E-01          261.2     1.529E+00    1.529E+00    5.280E+00
PM-144     0.000E+00         1000.0     2.519E-01    2.519E-01    1.444E+00
EU-152     2.763E-01          221.1     6.108E-01    6.110E-01    2.481E+00
EU-154     4.549E-01           60.5     2.751E-01    2.761E-01    9.155E+00
EU-155     1.211E+00           46.5     5.627E-01    5.666E-01    2.395E+00
HF-181     2.445E-01           93.0     2.274E-01    2.278E-01    1.071E+00

Page 820 of 1334



Ta-182     1.520E-01          174.3     2.649E-01    2.650E-01    3.084E+00
Hg-203     1.220E-02         1868.0     2.279E-01    2.279E-01    8.199E-01
TL-208     1.930E+00           19.9     3.840E-01    3.968E-01    9.557E-01
pm-146     2.326E-01          194.7     4.529E-01    4.530E-01    2.547E+00
y-88       0.000E+00          707.1     1.635E-01    1.635E-01    1.424E+00
Cd-113m   -1.714E+03          168.6     2.890E+03    2.892E+03    1.011E+04
Cd-109    -1.487E+00          288.2     4.287E+00    4.288E+00    1.487E+01
PB-210     4.307E+00          179.8     7.743E+00    7.747E+00    2.525E+01
PB-212     6.595E+00           10.1     6.646E-01    7.898E-01    1.492E+00
PB-214     8.294E+00           11.0     9.159E-01    1.012E+00    1.653E+00
BI-207     2.165E-02          775.3     1.678E-01    1.678E-01    6.488E-01
BI-212     1.251E+01           35.2     4.401E+00    4.449E+00    1.296E+01
BI-214     6.731E+00           14.0     9.433E-01    1.006E+00    1.770E+00
BI-210M   -1.583E-01          180.1     2.852E-01    2.853E-01    1.013E+00
RA-224     1.630E+01           33.0     5.372E+00    5.472E+00    1.646E+01
AC-228     9.683E+00           11.6     1.121E+00    1.225E+00    1.393E+00
TH-227     1.140E+00           81.0     9.236E-01    9.266E-01    1.463E+01
TH-229     1.758E+00          128.8     2.265E+00    2.269E+00    1.487E+01
TH-234     1.025E+00          108.3     1.110E+00    1.111E+00    2.414E+01
PA-231     3.584E+00           93.2     3.341E+00    3.346E+00    2.874E+01
PA-233     2.904E-01           90.9     2.638E-01    2.643E-01    1.985E+00
PA-234     1.354E+00           72.5     9.815E-01    9.840E-01    2.837E+00
PA-234M    4.111E+01           92.5     3.802E+01    3.808E+01    1.312E+02
U-235      1.634E+00           50.3     8.217E-01    8.259E-01    6.598E+00
AM-241    -4.643E-01          158.3     7.352E-01    7.355E-01    2.506E+00
Np-237     3.398E+00           45.7     1.552E+00    1.564E+00    5.010E+00
Ir-192     7.164E-01           19.8     1.421E-01    1.483E-01    6.357E-01
Cs-136     8.999E-02          249.7     2.247E-01    2.248E-01    8.426E-01
Np-239     2.102E-02         3193.0     6.714E-01    6.714E-01    2.360E+00
Nd-147     7.529E-01           64.9     4.883E-01    4.902E-01    6.441E+00
-----------------------------------------------------------------------------
Total      3.179E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  1
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-27-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20140343.An1

 Acquisition information
        Start time:                 2/10/2014 11:41:46 AM
        Live time:               1800
        Real time:               1827
        Dead time:                  1.50 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  2
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:41:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2014-02-08_0059.PBC
                                                 2/8/2014 12:59:45 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1907

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.94        7.  42.40   0.53  2.171E-02    46.54   4.250    PBC<MDA PB210 
    50.87       12.  81.04   0.75  2.439E-02    50.14   8.000    PBC<MDA TH227 
    63.43       -4. 107.25   0.77  3.281E-02    63.29   3.810    PBC<MDA TH234 
    74.63       74.  21.99   0.78  3.805E-02
    77.12      107.  14.93   0.78  3.896E-02
    79.90        7. 180.84   0.78  4.020E-02    80.99  34.060    PBC<MDA BA133 
    87.22       33.  46.48   0.79  4.164E-02
    87.23       33.  45.69   0.79  4.163E-02
    90.12       24.  64.86   0.79  4.255E-02    91.10  28.300    PBC<MDA Nd147 
    92.44       12.  34.18   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
    93.20       13. 117.80   0.80  4.291E-02    93.35   5.561    PBC<MDA AC228 
    97.43        9. 139.91   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
    99.33        3. 444.63   0.80  4.365E-02    99.50  15.000    PBC<MDA Np239 
   101.53        5. 198.14   0.81  4.395E-02   103.70  24.000    PBC<MDA Np239 
   104.73       14.  83.31   0.81  4.403E-02   105.31  21.200    PBC<MDA EU155 
   121.89        3. 413.62   0.83  4.380E-02
   123.21       21.  60.47   0.83  4.372E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  6.506E-01 EU154 
   129.18       17.  45.94   0.36  4.322E-02
   131.18       10. 113.60   0.84  4.301E-02   131.29  18.000    PBC<MDA PA234 
   136.63       13.  93.01   0.84  4.245E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.570E+00 CO57  
   136.72       12.  97.33   0.84  4.243E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.514E+00 CO57  
   162.81       22.  50.28   0.87  3.841E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  6.281E+00 U235  
   162.82       21.  56.59   0.87  3.853E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  5.995E+00 U235  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  3
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   211.71        8. 128.83   0.92  3.224E-02   210.85   2.990    PBC<MDA TH229 
   238.57      164.   9.60   1.22  2.932E-02   238.63  43.300  6.707E+00 PB212 
   240.98       35.  32.96   0.95  2.909E-02   240.99   4.100    PBC<MDA RA224 
   241.99       27.  40.13   0.95  2.900E-02   242.00   7.430    PBC<MDA PB214 
   275.25        4. 174.54   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
   295.26       50.  19.83   1.00  2.481E-02   295.09  19.300  5.216E+00 PB214 
                                               295.95  30.160  3.713E+00 Ir192 
                                               295.95  30.160  3.713E+00 Ir192 
   295.42       55.  18.47   1.33  2.487E-02   295.09  19.300  6.313E+00 PB214 
                                               295.95  30.160  4.049E+00 Ir192 
   299.94        8.  90.86   1.01  2.454E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.791E+00 PA231 
                                               300.18   6.200  3.092E+00 PA233 
   299.98        8.  93.21   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.779E+00 PA231 
                                               300.18   6.200  3.088E+00 PA233 
   299.98        8.  93.21   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.780E+00 PA231 
                                               300.18   6.200  3.088E+00 PA233 
   307.91        1. 925.33   1.01  2.425E-02
   338.42       47.  18.44   0.72  2.235E-02   338.32  12.010  9.795E+00 AC228 
   351.92      128.  10.50   1.23  2.167E-02   351.93  37.600  8.294E+00 PB214 
   364.54        6. 128.15   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   391.70        5. 164.25   1.09  1.993E-02   391.69  64.000    PBC<MDA SN113 
   463.10        9.  66.91   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   467.34        5. 112.64   1.17  1.731E-02   468.06  51.750    PBC<MDA Ir192 
                                               468.06  51.750  3.285E-01 Ir192 
   482.19        1. 545.33   1.18  1.691E-02   482.00  80.500    PBC<MDA HF181 
   511.08       45.  21.69   1.21  1.612E-02   511.86  20.000  7.801E+00 RH106 
                                               511.86  20.000  7.801E+00 RH106 
   538.06        1. 958.56   1.23  1.551E-02   537.26  24.390    PBC<MDA Ba140 
   569.23        1. 764.51   1.26  1.481E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.951E-01 PA234 
   573.28        1. 775.26   1.26  1.481E-02   569.70  97.740    PBC<MDA BI207 
   583.31       63.  15.16   0.43  1.453E-02   583.02  84.500  2.865E+00 TL208 
   609.30       86.  12.87   1.11  1.403E-02   609.31  46.090  6.810E+00 BI214 
                                               610.30   5.750  5.953E+01 RU103 
                                               610.30   5.750  5.953E+01 RU103 
   635.77        1. 430.44   1.32  1.356E-02   635.89  11.310    PBC<MDA SB125 
   661.69        1. 836.74   1.34  1.313E-02   661.66  85.210    PBC<MDA CS137 
   702.99        2. 314.88   1.38  1.251E-02   702.63  97.900    PBC<MDA NB94  
   727.40       21.  35.19   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   735.79        3. 194.70   1.41  1.206E-02   735.72  22.500    PBC<MDA pm146 
   756.16        4. 134.73   1.43  1.179E-02   756.73  54.460    PBC<MDA ZR95  
   795.71        3. 183.75   1.46  1.131E-02   795.87  85.530    PBC<MDA CS134 
   803.40        1. 618.38   1.46  1.124E-02   801.95   8.690    PBC<MDA CS134 
   817.87        2. 249.68   1.48  1.106E-02   818.50 100.000    PBC<MDA Cs136 
                                               818.50 100.000  8.999E-02 Cs136 
   835.07        8.  69.67   1.49  1.088E-02   834.85  99.980    PBC<MDA MN54  
   846.71        3. 175.93   1.50  1.076E-02   846.77  99.935    PBC<MDA Co56  
   859.94       15.  44.20   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   870.22        3. 178.97   1.52  1.052E-02   871.10  99.890    PBC<MDA NB94  
   883.47        5.  90.04   1.53  1.040E-02   883.24   9.600    PBC<MDA PA234 
   911.19       51.  14.00   0.60  1.014E-02   911.07  29.000  9.637E+00 AC228 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  4
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   963.91        3. 221.05   1.60  9.682E-03   964.11  14.605    PBC<MDA EU152 
   968.96       13.  45.74   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
   999.73        6.  92.50   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1077.36        1. 473.04   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.26        2. 109.94   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
  1121.24        1. 865.00   1.72  8.561E-03  1120.55  99.987    PBC<MDA Sc46  
  1217.45        2. 174.33   1.79  7.975E-03  1221.41  27.000    PBC<MDA Ta182 
  1239.03        2. 237.87   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1273.66        4. 112.06   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.285E-01 EU154 
                                              1274.54  35.190  8.285E-01 EU154 
  1273.66        4. 112.09   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.283E-01 EU154 
  1332.75        5.  62.37   1.87  7.423E-03  1332.50  99.980    PBC<MDA CO60  
  1460.94      245.   6.35   1.42  6.879E-03  1460.83  10.670  1.854E+02 K40   
  1596.22        0. 558.98   2.04  6.391E-03  1596.21  95.400    PBC<MDA La140 
  1764.35       11.  31.46   2.14  5.878E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   297.88    74.62       102.        87. 2.291E+03   23.22   0.976  -      s 
   307.83    77.11        81.       105. 2.704E+03   17.35   0.582  -      s 
   516.03   129.18        22.        17. 3.932E+02   45.96   0.362  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.16    46.94        71.         7.     0.004    42.40   0.529s
 TH-227    202.90    50.87        44.        12.     0.007    81.04   0.751s
 AM-241    240.28    60.22       101.        -9.    -0.005   158.34   0.761s
 TH-234    253.13    63.43       123.        -4.    -0.002   107.25   0.765s
 BA-133    318.98    79.90        77.         7.     0.004   180.84   0.784s
 Np-237    348.28    87.23        99.        33.     0.019    45.69   0.789s
 EU-155    348.26    87.22       104.        33.     0.019    46.48   0.790s
 Cd-109    344.53    86.29        73.        -4.    -0.002   288.25   0.791s
 Nd-147    359.86    90.12       109.        24.     0.013    64.86   0.794s
 TH-234    369.72    92.59        92.        12.     0.007    34.18   0.796D

Page 825 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  5
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228    372.76    93.35       107.        13.     0.007   117.80   0.796D
 Gd-153    389.06    97.43        67.         9.     0.005   139.91   0.801s
 Np-239    396.68    99.33        68.         3.     0.001   444.63   0.803s
 Gd-153    408.29   102.23        71.        -9.    -0.005   138.21   0.807s
 Np-239    405.47   101.53        40.         5.     0.003   198.14   0.807s
 EU-155    418.26   104.73        65.        14.     0.008    83.31   0.809s
 EU-152    486.90   121.89        99.         3.     0.002   413.62   0.826s
 CO-57     481.05   120.43        71.        -7.    -0.004   165.28   0.826s
 EU-154    492.16   123.21        69.        21.     0.012    60.47   0.827 
 PA-234    524.02   131.18        62.        10.     0.006   113.60   0.836s
 HF-181    532.90   133.40        80.        -5.    -0.003   268.94   0.838s
 CE-144    532.22   133.23        83.        -5.    -0.003   261.16   0.838s
 HF-181    545.82   136.63        65.        13.     0.007    93.01   0.841 
 CO-57     546.20   136.72        66.        12.     0.007    97.33   0.841 
 Tc-99m    561.11   140.45        80.        -6.    -0.003   211.60   0.845s
 CE-141    586.65   146.84        71.        -9.    -0.005   139.08   0.850s
 Ba-140    650.56   162.82        60.        21.     0.012    56.59   0.868 
 U-235     650.54   162.81        50.        22.     0.012    50.28   0.869 
 CE-139    663.58   166.07        58.        -6.    -0.003   195.05   0.871s
 TH-229    846.09   211.71        43.         8.     0.004   128.83   0.917s
 PB-212    953.75   238.63        45.       151.     0.084     9.41   0.945D
 RA-224    963.16   240.99        49.        35.     0.019    32.96   0.947D
 PB-214    967.21   242.00        59.        27.     0.015    40.13   0.948D
 EU-152    979.47   245.06        44.        -6.    -0.003   162.01   0.951s
 TH-227   1022.17   255.74        40.        -1.    -0.001   825.27   0.962s
 Cd-113m  1055.75   264.14        33.        -5.    -0.003   168.62   0.970s
 BI-210M  1056.61   264.35        22.        -4.    -0.002   180.10   0.972s
 TL-208   1100.21   275.25        27.         4.     0.002   174.54   0.983 
 I-131    1138.04   284.71        49.        -3.    -0.002   351.66   0.990s
 PB-214   1180.85   295.42        22.        55.     0.030    18.47   1.333s
 Ir-192   1180.22   295.26        24.        50.     0.028    19.83   1.002s
 PB-212   1199.10   299.98        27.         8.     0.005    93.21   1.006s
 PA-231   1199.10   299.98        27.         8.     0.005    93.21   1.006s
 PA-233   1198.94   299.94        25.         8.     0.005    90.86   1.006s
 Ba-140   1230.83   307.91        18.         1.     0.000   925.33   1.011s
 Ir-192   1237.48   309.58        46.        -7.    -0.004   135.29   1.014s
 PA-233   1248.75   312.40        36.        -3.    -0.002   291.65   1.018s
 Ir-192   1275.77   319.15        20.        -3.    -0.002   194.55   1.022s
 La-140   1317.92   329.69        35.        -6.    -0.003   155.27   1.034s
 AC-228   1352.85   338.42         7.        47.     0.026    18.44   0.720s
 Cs-136   1360.96   340.45        39.        -4.    -0.002   202.47   1.045s
 PB-214   1406.81   351.92        21.       122.     0.068    10.50   1.226 
 BA-133   1428.43   357.32        19.        -1.     0.000   838.85   1.060s
 I-131    1457.29   364.54        25.         6.     0.003   128.15   1.069s
 SN-113   1565.93   391.70        26.         5.     0.003   164.25   1.095s
 SB-125   1714.23   428.78        26.        -4.    -0.002   176.71   1.129s
 AG-108M  1738.09   434.74        26.        -2.    -0.001   381.96   1.135s
 pm-146   1812.48   453.34        18.        -2.    -0.001   319.51   1.154s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  6
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1851.50   463.10        13.         9.     0.005    66.91   1.163s
 Ir-192   1868.49   467.34        15.         5.     0.003   112.64   1.167s
 PM-144   1906.10   476.75        19.        -1.    -0.001   448.16   1.175s
 HF-181   1927.88   482.19        26.         1.     0.001   545.33   1.180s
 La-140   1952.77   488.42        13.        -1.     0.000   957.33   1.185s
 RH-106   2043.44   511.08        26.        45.     0.025    21.69   1.208s
 Ba-140   2151.36   538.06        20.         1.     0.000   958.56   1.231s
 CS-134   2276.02   569.23        12.         1.     0.000   764.51   1.260s
 BI-207   2292.22   573.28         9.         1.     0.000   775.26   1.261s
 TL-208   2332.09   583.25        16.        43.     0.024    19.90   1.273s
 BI-214   2436.33   609.30        15.        79.     0.044    12.87   1.108 
 RU-103   2437.03   609.48        14.        66.     0.037    14.67   1.297s
 AG-108M  2459.90   615.20        25.        -3.    -0.002   229.88   1.301s
 SB-125   2542.21   635.77        18.         1.     0.001   430.44   1.320s
 CS-137   2645.87   661.69        13.         1.     0.000   836.74   1.343s
 NB-94    2811.09   702.99        13.         2.     0.001   314.88   1.379s
 SB-124   2898.88   724.93        24.        -5.    -0.003   146.95   1.396s
 AG-108M  2900.00   725.21        27.        -6.    -0.003   126.79   1.397s
 ZR-95    2900.42   725.32        43.        -9.    -0.005   108.89   1.398s
 BI-212   2908.77   727.40        16.        21.     0.011    35.19   1.400s
 pm-146   2942.34   735.79        13.         3.     0.002   194.70   1.408s
 ZR-95    3023.81   756.16        12.         4.     0.002   134.73   1.426s
 CS-134   3182.05   795.71        14.         3.     0.002   183.75   1.459s
 CS-134   3212.82   803.40        22.         1.     0.001   618.38   1.464s
 CO-58    3240.23   810.26        16.        -3.    -0.001   219.33   1.471s
 La-140   3260.73   815.38        12.        -2.    -0.001   277.36   1.476s
 Cs-136   3270.68   817.87         9.         2.     0.001   249.68   1.478s
 MN-54    3339.52   835.07        11.         8.     0.004    69.67   1.492s
 Co-56    3386.07   846.71        13.         3.     0.002   175.93   1.501s
 TL-208   3438.99   859.94        14.        15.     0.008    44.20   1.513s
 NB-94    3480.12   870.22        13.         3.     0.002   178.97   1.522s
 EU-154   3491.12   872.96        16.        -3.    -0.002   200.05   1.523s
 PA-234   3519.84   880.14        13.        -2.    -0.001   307.83   1.529s
 PA-234   3533.14   883.47         6.         5.     0.003    90.04   1.531s
 AC-228   3644.06   911.19         0.        51.     0.028    14.00   0.595s
 PA-234   3778.73   944.85        19.        -2.    -0.001   253.08   1.582s
 EU-152   3854.99   963.91        16.         3.     0.001   221.05   1.597s
 AC-228   3875.21   968.96        11.        13.     0.007    45.74   1.601s
 EU-154   3983.72   996.08        20.        -4.    -0.002   166.44   1.622s
 PA-234M  3998.32   999.73        12.         6.     0.003    92.50   1.626s
 Cs-136   4191.78  1048.08        17.        -2.    -0.001   345.45   1.663s
 Ga-68    4308.94  1077.36        14.         1.     0.001   473.04   1.685s
 FE-59    4394.37  1098.71        20.        -1.    -0.001   501.80   1.702s
 ZN-65    4462.47  1115.73        22.        -1.    -0.001   706.03   1.714s
 BI-214   4480.61  1120.26        20.         2.     0.001   109.94   1.718s
 Sc-46    4484.52  1121.24        21.         1.     0.000   865.00   1.718s
 Ta-182   4502.99  1125.86         9.        -1.    -0.001   442.15   1.719s
 Ta-182   4757.20  1189.38        19.        -2.    -0.001   283.22   1.769s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  7
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4869.51  1217.45         7.         2.     0.001   174.33   1.793s
 Co-56    4955.88  1239.03        15.         2.     0.001   237.87   1.805s
 NA-22    5094.48  1273.66         8.         4.     0.002   112.06   1.831s
 EU-154   5094.49  1273.66         8.         4.     0.002   112.09   1.831s
 CO-60    5330.96  1332.75         3.         5.     0.003    62.37   1.871s
 AG-110M  5538.80  1384.68         7.        -2.    -0.001   214.28   1.907s
 K-40     5843.98  1460.94         3.       245.     0.136     6.35   1.422s
 La-140   6385.45  1596.22         3.         0.     0.000   558.98   2.044s
 BI-214   7058.50  1764.35         3.        11.     0.006    31.46   2.145s
 Co-56    7088.70  1771.89         7.        -2.    -0.001   224.42   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.2867E-03                                      5.31E+01             
                           477.60-6.287E-03 &(  6.602E+00 2.78E+04 1.05E+01 G  
 
NA-22    C   2.9171E-01                                      9.50E+02             
                          1274.53 2.917E-01 ?(  1.161E+00 1.12E+02 9.99E+01 G  
 
K-40     N   1.8540E+02                                      4.66E+11             
                          1460.83 1.854E+02  (P 8.217E+00 6.35E+00 1.07E+01 G  
 
Sc-46    F   2.4433E-02                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.448E+00 1.00E+03 1.00E+02 G  
                          1120.55 4.887E-02 ?(  1.556E+00 8.65E+02 1.00E+02 G  
 
CR-51    F  -1.5427E-01                                      2.77E+01             
                           320.08-1.543E-01 %(  6.724E+00 1.20E+03 9.94E+00 G  
 
MN-54    C   3.9636E-01                                      3.12E+02             
                           834.85 3.964E-01 ?(  9.182E-01 6.97E+01 1.00E+02 G  
 
FE-59    F  -1.4493E-01                                      4.45E+01             
                          1099.25-1.449E-01 ?(  2.665E+00 5.02E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   4.622E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.9710E-01                                      7.73E+01             
                           846.77 1.584E-01 &(  1.008E+00 1.76E+02 9.99E+01 G  
                          1238.28 2.557E-01 ?(  2.218E+00 2.38E+02 6.61E+01 G  
                          1037.84 0.000E+00 -   3.179E+00 1.00E+03 1.41E+01 G  
                          1771.35-1.071E+00 +   9.116E+00 2.24E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  8
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   7.0165E-02                                      2.72E+02             
                           122.06-1.099E-01 ?(  6.240E-01 1.65E+02 8.56E+01 G  
                           136.47 1.514E+00  (  4.975E+00 9.73E+01 1.07E+01 G  
 
CO-58    C  -1.3447E-01                                      7.09E+01             
                           810.78-1.345E-01 ?(  1.069E+00 2.19E+02 9.95E+01 G  
 
CO-60    F   4.0383E-01                                      1.93E+03             
                          1332.50 4.038E-01 ?(  8.033E-01 6.24E+01 1.00E+02 G  
                          1173.24-3.484E-02 %   1.526E+00 1.18E+03 9.99E+01 G  
 
ZN-65    F  -1.2198E-01                                      2.44E+02             
                          1115.55-1.220E-01 ?(  3.154E+00 7.06E+02 5.06E+01 G  
 
NB-94    I   1.1656E-01                                      7.41E+06             
                           702.63 7.548E-02 ?(  8.819E-01 3.15E+02 9.79E+01 G  
                           871.10 1.568E-01 ?(  1.018E+00 1.79E+02 9.99E+01 G  
 
ZR-95    I   3.3784E-01                                      6.40E+01             
                           756.73 3.378E-01 ?(  1.625E+00 1.35E+02 5.45E+01 G  
                           724.20-9.269E-01 &   3.445E+00 1.09E+02 4.42E+01 G  
 
RU-103   I  -1.9181E-02                                      3.93E+01             
                           497.05-1.918E-02 %(  7.378E-01 1.02E+03 9.09E+01 G  
                           610.30 4.575E+01 ?   1.398E+01 1.47E+01 5.75E+00 GA 
 
RH-106   I   1.0215E-02                                      3.74E+02             
                           621.92 1.022E-02 %(  8.762E+00 2.28E+04 9.93E+00 G  
                          1050.36-1.210E+00 %   7.608E+01 1.65E+03 1.56E+00 G  
                           511.86 7.801E+00 ?   4.529E+00 2.17E+01 2.00E+01 GA 
 
AG-108M  C  -6.4793E-02                                      1.53E+05             
                           433.94-6.479E-02 &(  8.915E-01 3.82E+02 9.05E+01 G  
                           722.94-3.078E-01 +   1.355E+00 1.27E+02 9.08E+01 G  
                           614.28-1.394E-01 +   1.144E+00 2.30E+02 8.98E+01 G  
 
AG-110M  F  -4.6403E-03                                      2.50E+02             
                           884.68-4.640E-03 %(  1.421E+00 8.00E+03 7.27E+01 G  
                           657.76 0.000E+00 +   1.434E+00 1.00E+03 9.46E+01 G  
                           937.49 0.000E+00 +   4.439E+00 1.00E+03 3.44E+01 G  
                          1384.30-5.773E-01 +   4.686E+00 2.14E+02 2.43E+01 G  
                           763.94-7.908E-02 %   4.733E+00 1.60E+03 2.23E+01 G  
 
SN-113   F   1.9827E-01                                      1.15E+02             
                           391.69 1.983E-01 ?(  1.147E+00 1.64E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage  9
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F  -6.4762E-04                                      6.02E+01             
                           602.73-6.476E-04 %(  6.369E-01 2.48E+04 9.83E+01 G  
                          1690.98 0.000E+00 +   1.407E+00 1.00E+03 4.78E+01 G  
                           722.79-2.076E+00 +   1.071E+01 1.47E+02 1.08E+01 G  
 
SB-125   I   4.1072E-01                                      1.01E+03             
                           427.88-4.303E-01 ?(  2.683E+00 1.77E+02 2.96E+01 G  
                           600.50-1.415E-02 &   4.292E+00 7.94E+03 1.79E+01 G  
                           635.89 5.185E-01 ?(  8.195E+00 4.30E+02 1.13E+01 G  
                           463.37 2.672E+00 &(  5.912E+00 6.69E+01 1.05E+01 G  
 
I-131    I   1.8683E-01                                      8.02E+00             
                           364.48 1.868E-01 ?(  8.337E-01 1.28E+02 8.17E+01 G  
                           284.30-1.006E+00 +   1.245E+01 3.52E+02 6.14E+00 G  
                           636.97-1.759E-01 %   1.230E+01 1.86E+03 7.17E+00 G  
 
Gd-153   F   3.6316E-01                                      2.42E+02             
                            97.50 3.632E-01  (  1.739E+00 1.40E+02 3.00E+01 G  
                           103.20-5.155E-01 +   2.435E+00 1.38E+02 2.18E+01 G  
 
Ga-68    C   2.5501E+00                                      4.71E-02             
                          1077.40 2.550E+00 ?(  4.502E+01 4.73E+02 3.30E+00 G  
 
Tc-99m   I  -9.3427E-02                                      2.51E-01             
                           140.51-9.343E-02 ?(  6.809E-01 2.12E+02 8.93E+01 G  
 
BA-133   F  -3.1065E-02                                      3.85E+03             
                           356.00-3.106E-02 ?(  9.634E-01 8.39E+02 6.20E+01 G  
                           302.85 0.000E+00 +   4.369E+00 1.00E+03 1.83E+01 G  
                           383.84 1.798E-01 %   7.963E+00 1.21E+03 8.94E+00 GA 
                            80.99 2.845E-01 &   1.768E+00 1.81E+02 3.41E+01 GA 
 
CS-134   I   1.1351E-01                                      7.54E+02             
                           604.71 8.252E-03 %(  8.749E-01 2.82E+03 9.76E+01 G  
                           795.87 1.751E-01 &(  1.163E+00 1.84E+02 8.55E+01 G  
                           569.32 1.573E-01 ?(  4.571E+00 7.65E+02 1.54E+01 G  
                           801.95 6.123E-01 ?(  1.386E+01 6.18E+02 8.69E+00 G  
                           563.24-1.208E-01 %   9.646E+00 2.13E+03 8.35E+00 G  
 
CS-137   I   3.1028E-02                                      1.10E+04             
                           661.66 3.103E-02 ?(  9.802E-01 8.37E+02 8.52E+01 G  
 
CE-139   F  -1.0159E-01                                      1.38E+02             
                           165.85-1.016E-01 ?(  6.863E-01 1.95E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage 10
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   9.8090E-01                                      1.28E+01             
                           537.26 9.719E-02 ?(  3.442E+00 9.59E+02 2.44E+01 G  
                           162.66 4.881E+00  (  9.029E+00 5.66E+01 6.22E+00 G  
                           304.85 3.500E-01 &(  1.202E+01 9.25E+02 4.29E+00 G  
 
La-140   I   4.0932E-02                                      1.28E+01             
                          1596.21 4.093E-02 ?(  9.735E-01 5.59E+02 9.54E+01 G  
                           487.02-3.943E-02 +   1.429E+00 9.57E+02 4.55E+01 G  
                           328.76-6.729E-01 +   3.638E+00 1.55E+02 2.03E+01 G  
                           815.77-4.015E-01 +   4.122E+00 2.77E+02 2.33E+01 G  
 
CE-141   I  -2.4690E-01                                      3.25E+01             
                           145.44-2.469E-01  (  1.174E+00 1.39E+02 4.82E+01 G  
 
CE-144   I  -5.8532E-01                                      2.85E+02             
                           133.54-5.853E-01 ?(  5.280E+00 2.61E+02 1.11E+01 G  
 
EU-152   F   2.7632E-01                                      4.94E+03             
                           344.29-9.729E-03 %(  2.481E+00 6.94E+03 2.65E+01 G  
                          1112.07 0.000E+00 +   1.176E+01 1.00E+03 1.36E+01 G  
                           121.78 1.521E-01 &(  2.176E+00 4.14E+02 2.86E+01 G  
                           778.92 7.622E-02 %   6.695E+00 2.27E+03 1.29E+01 G  
                           964.11 1.038E+00 ?(  8.330E+00 2.21E+02 1.46E+01 G  
                           244.69-1.525E+00 +   8.571E+00 1.62E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   2.749E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   4.5489E-01                                      3.14E+03             
                           873.23-1.267E+00 ?(  9.155E+00 2.00E+02 1.23E+01 G  
                           123.10 6.506E-01 ?(  1.293E+00 6.05E+01 4.08E+01 G  
                          1274.54 8.283E-01 ?(  3.297E+00 1.12E+02 3.52E+01 G  
                           723.36 0.000E+00 -   9.885E+00 1.00E+03 2.02E+01 G  
                          1004.77 1.208E-01 %   6.491E+00 1.42E+03 1.80E+01 G  
                           996.33-2.199E+00 +   1.301E+01 1.66E+02 1.06E+01 G  
 
EU-155   I   1.2106E+00                                      1.81E+03             
                           105.31 8.577E-01 ?(  2.395E+00 8.33E+01 2.12E+01 G  
                            86.54 1.454E+00  (  2.185E+00 4.65E+01 3.07E+01 G  
 
HF-181   F   2.4452E-01                                      4.24E+01             
                           482.00 5.413E-02 ?(  1.071E+00 5.45E+02 8.05E+01 G  
                           133.02-1.434E-01 &   1.334E+00 2.69E+02 4.33E+01 G  
                           345.83 1.143E-01 %   4.416E+00 1.06E+03 1.51E+01 G  
                           136.30 2.864E+00  (  8.979E+00 9.30E+01 5.85E+00 G  
 
Ta-182   F   1.5197E-01                                      1.14E+02             
                          1121.30-1.819E-01 ?(  3.084E+00 4.42E+02 3.49E+01 G  
                          1221.41 5.835E-01 ?(  3.798E+00 1.74E+02 2.70E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage 11
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05-9.418E-01 +   9.681E+00 2.83E+02 1.62E+01 G  
 
Hg-203   F   1.2198E-02                                      4.66E+01             
                           279.20 1.220E-02 %(  8.199E-01 1.87E+03 8.15E+01 G  
 
TL-208   N   1.9299E+00                                      6.98E+02             
                           583.02 1.964E+00 ?(  9.557E-01 1.99E+01 8.45E+01 G  
                           277.28 1.468E+00  (  9.033E+00 1.75E+02 6.31E+00 G  
                           860.56 6.225E+00 +   8.471E+00 4.42E+01 1.24E+01 G  
 
pm-146   C   2.3258E-01                                      2.02E+03             
                           747.16 2.006E-02 %(  2.547E+00 3.30E+03 3.40E+01 G  
                           735.72 5.537E-01 ?(  3.930E+00 1.95E+02 2.25E+01 G  
                           453.88-9.208E-02 +   1.075E+00 3.20E+02 6.50E+01 G  
 
Cd-113m     -1.7141E+03                                      5.33E+03             
                           263.70-1.714E+03 ?(  1.011E+04 1.69E+02 6.00E-03   K
 
Cd-109   F  -1.4874E+00                                      4.53E+02             
                            88.04-1.487E+00 ?(  1.487E+01 2.88E+02 3.79E+00 G  
 
PB-210   N   4.3067E+00                                      8.14E+03             
                            46.54 4.307E+00 @(P 2.525E+01 4.24E+01 4.25E+00 G  
 
PB-212   N   6.5949E+00                                      6.98E+02             
                           238.63 6.595E+00  (P 1.492E+00 9.41E+00 4.33E+01 G  
                           300.03 5.834E+00 &   1.852E+01 9.32E+01 3.28E+00 GA 
 
PB-214   N   8.2936E+00                                      5.84E+05             
                           351.93 8.294E+00  (P 1.653E+00 1.05E+01 3.76E+01 G  
                           295.09 6.313E+00 - P 2.870E+00 1.85E+01 1.93E+01 G  
                           242.00 6.879E+00   P 9.953E+00 4.01E+01 7.43E+00 GA 
 
BI-207   C   2.1648E-02                                      1.18E+04             
                           569.70 2.165E-02 &(  6.488E-01 7.75E+02 9.77E+01 G  
                          1063.66 1.158E-03 %   1.496E+00 3.33E+04 7.45E+01 G  
 
BI-212   N   1.2506E+01                                      6.98E+02             
                           727.17 1.251E+01  (  1.296E+01 3.52E+01 7.55E+00 G  
                           785.42-1.214E-01 %   6.403E+01 1.34E+04 1.28E+00 GA 
 
BI-214   N   6.7308E+00                                      5.84E+05             
                           609.31 6.810E+00  (P 1.770E+00 1.29E+01 4.61E+01 G  
                          1120.29 9.327E-01 - P 1.007E+01 1.10E+02 1.51E+01 G  
                          1764.49 6.494E+00 ?(P 6.964E+00 3.15E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage 12
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -1.5834E-01                                      1.10E+09             
                           265.83-1.583E-01 &(  1.013E+00 1.80E+02 5.00E+01 G  
                           304.90-4.467E-02 &   1.901E+00 1.15E+03 2.80E+01 G  
 
RA-224   N   1.6296E+01                                      6.98E+02             
                           240.99 1.630E+01  (  1.646E+01 3.30E+01 4.10E+00 G  
 
AC-228   N   9.6832E+00                                      2.10E+03             
                           911.07 9.637E+00  (  1.393E+00 1.40E+01 2.90E+01 G  
                           968.97 4.324E+00 -   6.089E+00 4.57E+01 1.75E+01 G  
                           338.32 9.795E+00 @(  3.051E+00 1.84E+01 1.20E+01 G  
                            93.35 2.979E+00 -   1.186E+01 1.18E+02 5.56E+00 XA 
 
TH-227   N   1.1397E+00                                      7.95E+03             
                           235.97-4.085E-01 %(  1.463E+01 1.06E+03 1.23E+01 G  
                            50.14 3.520E+00  (  9.573E+00 8.10E+01 8.00E+00 G  
                           256.24-3.124E-01 +   9.212E+00 8.25E+02 7.00E+00 G  
 
TH-229   N   1.7581E+00                                      2.68E+06             
                           193.51 0.000E+00 &(  1.487E+01 1.00E+03 4.40E+00 G  
                           210.85 4.345E+00 &(  1.926E+01 1.29E+02 2.99E+00 G  
 
TH-234   N   1.0247E+00                                      1.63E+12             
                            63.29-1.573E+00 ?(P 2.414E+01 1.07E+02 3.81E+00 G  
                            92.59 2.797E+00  (P 1.102E+01 3.42E+01 5.58E+00 G  
 
PA-231   N   3.5840E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  2.874E+01 1.00E+03 2.88E+00 G  
                           300.07 7.780E+00 &(  2.470E+01 9.32E+01 2.46E+00 G  
 
PA-233   C   2.9036E-01                                      7.82E+08             
                           312.01-1.922E-01 ?(  1.985E+00 2.92E+02 3.60E+01 G  
                           300.18 3.092E+00 &(  9.560E+00 9.09E+01 6.20E+00 G  
 
PA-234   N   1.3542E+00                                      1.63E+12             
                           131.29 7.342E-01 ?(  2.837E+00 1.14E+02 1.80E+01 G  
                           946.02-1.051E+00 +   9.629E+00 2.53E+02 1.34E+01 G  
                           569.47 0.000E+00 -   6.199E+00 1.00E+03 8.20E+00 G  
                           883.24 2.517E+00 ?(  7.876E+00 9.00E+01 9.60E+00 G  
                           880.53-1.491E+00 +   1.704E+01 3.08E+02 6.00E+00 GA 
 
PA-234M  N   4.1108E+01                                      1.63E+12             
                          1001.00 4.111E+01 ?(  1.312E+02 9.25E+01 8.37E-01 G  
                           766.41-2.297E+00 %   3.966E+02 4.67E+03 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage 13
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.6342E+00                                      2.57E+11             
                           143.79-5.198E-01 %(P 6.598E+00 1.27E+03 1.10E+01 G  
                           205.33-8.946E-01 % P 1.331E+01 8.58E+02 5.01E+00 G  
                           163.38 6.281E+00  (  1.020E+01 5.03E+01 5.08E+00 G  
 
AM-241   T  -4.6427E-01                                      1.58E+05             
                            59.54-4.643E-01 ?(  2.506E+00 1.58E+02 3.59E+01 G  
 
Np-237   F   3.3978E+00                                      2.14E+06             
                            86.49 3.398E+00 &(  5.010E+00 4.57E+01 1.31E+01 G  
 
Ir-192   F   7.1643E-01                                      7.40E+01             
                           316.49-9.136E-02 &(  6.357E-01 1.95E+02 8.70E+01 G  
                           468.06 3.285E-01 ?(  1.293E+00 1.13E+02 5.18E+01 G  
                           308.44-5.388E-01 +   2.509E+00 1.35E+02 3.18E+01 G  
                           295.95 3.713E+00 ?(  1.903E+00 1.98E+01 3.02E+01 G  
 
Cs-136   F   8.9992E-02                                      1.30E+01             
                           818.50 8.999E-02 &(  8.426E-01 2.50E+02 1.00E+02 G  
                          1048.07-1.342E-01 +   1.699E+00 3.45E+02 8.00E+01 G  
                           340.57-2.383E-01 +   1.690E+00 2.02E+02 4.69E+01 G  
 
Np-239   T   2.1023E-02                                      2.36E+00             
                           103.70 2.432E-01 ?   1.686E+00 1.98E+02 2.40E+01 X  
                           106.13 2.102E-02 %(  2.360E+00 3.19E+03 2.27E+01 G  
                            99.50 2.246E-01 ?   3.489E+00 4.45E+02 1.50E+01 X  
 
Nd-147       7.5292E-01                                      1.11E+01             
                           531.00-2.070E-02 &(  6.441E+00 8.37E+03 1.30E+01 G  
                            91.10 1.108E+00 ?(  2.373E+00 6.49E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.87        44.        12.     0.007    81.04   3.520E+00   
 AM-241      60.22       101.        -9.    -0.005   158.34  -4.643E-01   
 BA-133      79.90        77.         7.     0.004   180.84   2.845E-01   
 Np-237      87.23        99.        33.     0.019    45.69   3.398E+00   
 EU-155      87.22       104.        33.     0.019    46.48   1.454E+00   
 Cd-109      86.29        73.        -4.    -0.002   288.25  -1.487E+00   
 Nd-147      90.12       109.        24.     0.013    64.86   1.108E+00   
 Gd-153      97.43        67.         9.     0.005   139.91   3.632E-01   
 Np-239      99.33        68.         3.     0.001   444.63   2.246E-01   
 Gd-153     102.23        71.        -9.    -0.005   138.21  -5.155E-01   
 Np-239     101.53        40.         5.     0.003   198.14   2.432E-01   
 EU-155     104.73        65.        14.     0.008    83.31   8.577E-01   
 EU-152     121.89        99.         3.     0.002   413.62   1.521E-01   
 CO-57      120.43        71.        -7.    -0.004   165.28  -1.099E-01   
 EU-154     123.21        69.        21.     0.012    60.47   6.506E-01   
 PA-234     131.18        62.        10.     0.006   113.60   7.342E-01   
 HF-181     133.40        80.        -5.    -0.003   268.94  -1.434E-01   
 CE-144     133.23        83.        -5.    -0.003   261.16  -5.853E-01   
 HF-181     136.63        65.        13.     0.007    93.01   2.864E+00   
 CO-57      136.72        66.        12.     0.007    97.33   1.514E+00   
 Tc-99m     140.45        80.        -6.    -0.003   211.60  -9.343E-02   
 CE-141     146.84        71.        -9.    -0.005   139.08  -2.469E-01   
 Ba-140     162.82        60.        21.     0.012    56.59   4.881E+00   
 CE-139     166.07        58.        -6.    -0.003   195.05  -1.016E-01   
 TH-229     211.71        43.         8.     0.004   128.83   4.345E+00   
 EU-152     245.06        44.        -6.    -0.003   162.01  -1.525E+00   
 TH-227     255.74        40.        -1.    -0.001   825.27  -3.124E-01   
 Cd-113m    264.14        33.        -5.    -0.003   168.62  -1.714E+03   
 BI-210M    264.35        22.        -4.    -0.002   180.10  -1.583E-01   
 I-131      284.71        49.        -3.    -0.002   351.66  -1.006E+00   
 Ir-192     295.26        24.        50.     0.028    19.83   3.713E+00   
 PA-231     299.98        27.         8.     0.005    93.21   7.780E+00   
 PA-233     299.94        25.         8.     0.005    90.86   3.092E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     307.91        18.         1.     0.000   925.33   3.500E-01   
 Ir-192     309.58        46.        -7.    -0.004   135.29  -5.388E-01   
 PA-233     312.40        36.        -3.    -0.002   291.65  -1.922E-01   
 Ir-192     319.15        20.        -3.    -0.002   194.55  -9.136E-02   
 La-140     329.69        35.        -6.    -0.003   155.27  -6.729E-01   
 Cs-136     340.45        39.        -4.    -0.002   202.47  -2.383E-01   
 BA-133     357.32        19.        -1.     0.000   838.85  -3.106E-02   
 I-131      364.54        25.         6.     0.003   128.15   1.868E-01   
 SN-113     391.70        26.         5.     0.003   164.25   1.983E-01   
 SB-125     428.78        26.        -4.    -0.002   176.71  -4.303E-01   
 AG-108M    434.74        26.        -2.    -0.001   381.96  -6.479E-02   
 pm-146     453.34        18.        -2.    -0.001   319.51  -9.208E-02   
 SB-125     463.10        13.         9.     0.005    66.91   2.672E+00   
 Ir-192     467.34        15.         5.     0.003   112.64   3.285E-01   
 PM-144     476.75        19.        -1.    -0.001   448.16  -1.092E-01   
 HF-181     482.19        26.         1.     0.001   545.33   5.413E-02   
 La-140     488.42        13.        -1.     0.000   957.33  -3.943E-02   
 RH-106     511.08        26.        45.     0.025    21.69   7.801E+00   
 Ba-140     538.06        20.         1.     0.000   958.56   9.719E-02   
 CS-134     569.23        12.         1.     0.000   764.51   1.573E-01   
 BI-207     573.28         9.         1.     0.000   775.26   2.165E-02   
 RU-103     609.48        14.        66.     0.037    14.67   4.575E+01   
 AG-108M    615.20        25.        -3.    -0.002   229.88  -1.394E-01   
 SB-125     635.77        18.         1.     0.001   430.44   5.185E-01   
 CS-137     661.69        13.         1.     0.000   836.74   3.103E-02   
 NB-94      702.99        13.         2.     0.001   314.88   7.548E-02   
 SB-124     724.93        24.        -5.    -0.003   146.95  -2.076E+00   
 AG-108M    725.21        27.        -6.    -0.003   126.79  -3.078E-01   
 ZR-95      725.32        43.        -9.    -0.005   108.89  -9.269E-01   
 BI-212     727.40        16.        21.     0.011    35.19   1.251E+01   
 pm-146     735.79        13.         3.     0.002   194.70   5.537E-01   
 ZR-95      756.16        12.         4.     0.002   134.73   3.378E-01   
 CS-134     795.71        14.         3.     0.002   183.75   1.751E-01   
 CS-134     803.40        22.         1.     0.001   618.38   6.123E-01   
 CO-58      810.26        16.        -3.    -0.001   219.33  -1.345E-01   
 La-140     815.38        12.        -2.    -0.001   277.36  -4.015E-01   
 Cs-136     817.87         9.         2.     0.001   249.68   8.999E-02   
 MN-54      835.07        11.         8.     0.004    69.67   3.964E-01   
 Co-56      846.71        13.         3.     0.002   175.93   1.584E-01   
 NB-94      870.22        13.         3.     0.002   178.97   1.568E-01   
 EU-154     872.96        16.        -3.    -0.002   200.05  -1.267E+00   
 PA-234     880.14        13.        -2.    -0.001   307.83  -1.491E+00   
 PA-234     883.47         6.         5.     0.003    90.04   2.517E+00   
 PA-234     944.85        19.        -2.    -0.001   253.08  -1.051E+00   
 EU-152     963.91        16.         3.     0.001   221.05   1.038E+00   
 EU-154     996.08        20.        -4.    -0.002   166.44  -2.199E+00   
 PA-234M    999.73        12.         6.     0.003    92.50   4.111E+01   
 Cs-136    1048.08        17.        -2.    -0.001   345.45  -1.342E-01   

Page 836 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:46 PMPage 16
 TestAmerica, Inc.               Spectrum name: 14_Gamma_20140343.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68     1077.36        14.         1.     0.001   473.04   2.550E+00   
 FE-59     1098.71        20.        -1.    -0.001   501.80  -1.449E-01   
 ZN-65     1115.73        22.        -1.    -0.001   706.03  -1.220E-01   
 Sc-46     1121.24        21.         1.     0.000   865.00   4.887E-02   
 Ta-182    1125.86         9.        -1.    -0.001   442.15  -1.819E-01   
 Ta-182    1189.38        19.        -2.    -0.001   283.22  -9.418E-01   
 Ta-182    1217.45         7.         2.     0.001   174.33   5.835E-01   
 Co-56     1239.03        15.         2.     0.001   237.87   2.557E-01   
 NA-22     1273.66         8.         4.     0.002   112.06   2.917E-01   
 EU-154    1273.66         8.         4.     0.002   112.09   8.283E-01   
 CO-60     1332.75         3.         5.     0.003    62.37   4.038E-01   
 AG-110M   1384.68         7.        -2.    -0.001   214.28  -5.773E-01   
 La-140    1596.22         3.         0.     0.000   558.98   4.093E-02   
 Co-56     1771.89         7.        -2.    -0.001   224.42  -1.071E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.2867E-03   -6.2867E-03    2.782E+04%                6.60E+00
 NA-22  #A    2.9171E-01    2.9171E-01    1.121E+02%                1.16E+00
 K-40         1.8540E+02    1.8540E+02    6.429E+00%                8.22E+00
 Sc-46  #A    2.4433E-02    2.4433E-02    6.611E+02%                1.45E+00
 CR-51  #A   -1.5427E-01   -1.5427E-01    1.202E+03%                6.72E+00
 MN-54  #A    3.9636E-01    3.9636E-01    6.967E+01%                9.18E-01
 FE-59  #A   -1.4493E-01   -1.4493E-01    5.018E+02%                2.67E+00
 Co-56  #A    1.9710E-01    1.9710E-01    1.479E+02%                1.01E+00
 CO-57  #A    7.0165E-02    7.0165E-02    9.590E+01%                6.24E-01
 CO-58  #A   -1.3447E-01   -1.3447E-01    2.193E+02%                1.07E+00
 CO-60  #A    4.0383E-01    4.0383E-01    6.237E+01%                8.03E-01
 ZN-65  #A   -1.2198E-01   -1.2198E-01    7.060E+02%                3.15E+00
 NB-94  #A    1.1656E-01    1.1656E-01    1.790E+02%                8.82E-01
 ZR-95  #A    3.3784E-01    3.3784E-01    1.347E+02%                1.62E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.33E+00
 RU-103 #A   -1.9181E-02   -1.9181E-02    1.018E+03%                7.38E-01
 RH-106 #A    1.0215E-02    1.0215E-02    2.277E+04%                8.76E+00
 AG-108M#A   -6.4793E-02   -6.4793E-02    3.820E+02%                8.91E-01
 AG-110M#A   -4.6403E-03   -4.6403E-03    7.998E+03%                1.42E+00
 SN-113 #A    1.9827E-01    1.9827E-01    1.642E+02%                1.15E+00
 SB-124 #A   -6.4762E-04   -6.4762E-04    2.479E+04%                6.37E-01
 SB-125 #A    4.1072E-01    4.1072E-01    6.691E+01%                2.68E+00
 I-131  #A    1.8682E-01    1.8683E-01    1.282E+02%                8.34E-01
 Gd-153 #A    3.6316E-01    3.6316E-01    1.399E+02%                1.74E+00
 Ga-68  #A    2.5302E+00    2.5501E+00    4.730E+02%                4.50E+01
 Tc-99m #A   -9.3290E-02   -9.3427E-02    2.116E+02%                6.81E-01
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 BA-133 #A   -3.1065E-02   -3.1065E-02    8.389E+02%                9.63E-01
 CS-134 #A    1.1351E-01    1.1351E-01    1.837E+02%                8.75E-01
 CS-137 #A    3.1028E-02    3.1028E-02    8.367E+02%                9.80E-01
 CE-139 #A   -1.0159E-01   -1.0159E-01    1.951E+02%                6.86E-01
 Ba-140 #A    9.8087E-01    9.8090E-01    5.659E+01%                3.44E+00
 La-140 #A    4.0931E-02    4.0932E-02    5.590E+02%                9.74E-01
 CE-141 #A   -2.4690E-01   -2.4690E-01    1.391E+02%                1.17E+00
 CE-144 #A   -5.8532E-01   -5.8532E-01    2.612E+02%                5.28E+00
 PM-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.44E+00
 EU-152 #A    2.7632E-01    2.7632E-01    2.211E+02%                2.48E+00
 EU-154 #A    4.5489E-01    4.5489E-01    6.047E+01%                9.15E+00
 EU-155 #A    1.2106E+00    1.2106E+00    4.648E+01%                2.39E+00
 HF-181 #A    2.4452E-01    2.4452E-01    9.301E+01%                1.07E+00
 Ta-182 #A    1.5197E-01    1.5197E-01    1.743E+02%                3.08E+00
 Hg-203 #A    1.2197E-02    1.2198E-02    1.868E+03%                8.20E-01
 TL-208       1.9299E+00    1.9299E+00    1.990E+01%                9.56E-01
 pm-146 #A    2.3258E-01    2.3258E-01    1.947E+02%                2.55E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.42E+00
 Cd-113m#A   -1.7141E+03   -1.7141E+03    1.686E+02%                1.01E+04
 Cd-109 #A   -1.4874E+00   -1.4874E+00    2.882E+02%                1.49E+01
 PB-210 #A    4.3067E+00    4.3067E+00    1.798E+02%                2.52E+01
 PB-212       6.5949E+00    6.5949E+00    1.008E+01%                1.49E+00
 PB-214       8.2936E+00    8.2936E+00    1.104E+01%                1.65E+00
 BI-207 #A    2.1648E-02    2.1648E-02    7.753E+02%                6.49E-01
 BI-212 #A    1.2506E+01    1.2506E+01    3.519E+01%                1.30E+01
 BI-214       6.7308E+00    6.7308E+00    1.401E+01%                1.77E+00
 BI-210M#A   -1.5834E-01   -1.5834E-01    1.801E+02%                1.01E+00
 RA-224  A    1.6296E+01    1.6296E+01    3.296E+01%                1.65E+01
 AC-228       9.6832E+00    9.6832E+00    1.158E+01%                1.39E+00
 TH-227 #A    1.1397E+00    1.1397E+00    8.104E+01%                1.46E+01
 TH-229 #A    1.7581E+00    1.7581E+00    1.288E+02%                1.49E+01
 TH-234  A    1.0247E+00    1.0247E+00    1.083E+02%                2.41E+01
 PA-231 #A    3.5840E+00    3.5840E+00    9.321E+01%                2.87E+01
 PA-233 #A    2.9036E-01    2.9036E-01    9.086E+01%                1.99E+00
 PA-234 #A    1.3542E+00    1.3542E+00    7.248E+01%                2.84E+00
 PA-234M#A    4.1108E+01    4.1108E+01    9.250E+01%                1.31E+02
 U-235   A    1.6342E+00    1.6342E+00    5.028E+01%                6.60E+00
 AM-241 #A   -4.6427E-01   -4.6427E-01    1.583E+02%                2.51E+00
 Np-237 #A    3.3978E+00    3.3978E+00    4.569E+01%                5.01E+00
 Ir-192 #C    7.1642E-01    7.1643E-01    1.983E+01%                6.36E-01
 Cs-136 #A    8.9989E-02    8.9992E-02    2.497E+02%                8.43E-01
 Np-239 #A    2.1019E-02    2.1023E-02    3.193E+03%                2.36E+00
 Nd-147 #A    7.5289E-01    7.5292E-01    6.486E+01%                6.44E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.2 to  1999.5 keV)     2.349E+02  Bq/Sample     
 Total Decayed Activity (  277.2 to  1999.5 keV) 2.3493250E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 15_Gamma_20140344
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-28-E 
             Detector: Ge15 SN/11012216   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-28-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:42        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:42:24     Real Time: 1801   sec
        Analysis Time: 2/10/2014 12:12        Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 15_Soil_TunaCan.Clb
  Efficiency Cal Desc: 15_TunaCan_90099_032212
  Efficiency Cal Date: 3/22/2012 13:03
      Energy Cal Date: 2/28/2012 16:29                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 15_2014-02-08_0051.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -8.885E-01          256.6     2.280E+00    2.281E+00    8.234E+00
NA-22      0.000E+00         1000.0     1.195E-01    1.195E-01    1.673E+00
K-40       1.193E+02            9.3     1.112E+01    1.269E+01    1.725E+01
Sc-46     -5.917E-02          522.2     3.090E-01    3.090E-01    1.166E+00
CR-51      1.680E+00          124.1     2.085E+00    2.087E+00    7.232E+00
MN-54      6.283E-02          514.4     3.232E-01    3.232E-01    1.205E+00
FE-59      1.568E-01          283.0     4.437E-01    4.437E-01    1.739E+00
Co-56      1.976E-01          146.3     2.890E-01    2.892E-01    1.150E+00
CO-57      3.276E-01           58.9     1.929E-01    1.937E-01    7.079E-01
CO-58     -3.605E-01          104.3     3.760E-01    3.765E-01    1.300E+00
CO-60      1.286E-01          298.2     3.835E-01    3.835E-01    1.452E+00
ZN-65      0.000E+00         1000.0     2.969E-01    2.969E-01    5.113E+00
NB-94      2.805E-01           87.2     2.445E-01    2.449E-01    8.411E-01
ZR-95      9.621E-02          436.8     4.203E-01    4.203E-01    1.843E+00
NB-95     -1.818E-01          183.7     3.339E-01    3.341E-01    1.198E+00
RU-103     1.267E-01          182.3     2.310E-01    2.311E-01    8.359E-01
RH-106     1.577E+00          102.8     1.621E+00    1.623E+00    5.792E+00
AG-108M   -1.289E-01          175.0     2.255E-01    2.256E-01    8.089E-01
AG-110M    2.183E-02          594.1     1.297E-01    1.297E-01    1.420E+00
SN-113    -1.507E-01          222.6     3.353E-01    3.354E-01    1.201E+00
SB-124     2.089E-01          134.9     2.818E-01    2.820E-01    9.326E-01
SB-125     2.686E-01          104.7     2.812E-01    2.815E-01    2.749E+00
I-131      1.944E-01          132.6     2.578E-01    2.580E-01    9.286E-01
Gd-153    -2.773E-01          237.2     6.578E-01    6.580E-01    2.265E+00
Ga-68      5.640E+00          204.0     1.151E+01    1.151E+01    4.275E+01
Tc-99m    -1.763E-02         1297.0     2.287E-01    2.287E-01    7.984E-01
BA-133    -1.917E-01          211.2     4.049E-01    4.050E-01    1.424E+00
CS-134    -1.905E-01          134.7     2.567E-01    2.569E-01    1.337E+00
CS-137     1.003E-01          308.7     3.097E-01    3.097E-01    1.143E+00
CE-139    -5.996E-02          385.8     2.313E-01    2.314E-01    8.089E-01
Ba-140     5.248E-01          191.7     1.006E+00    1.007E+00    3.001E+00
La-140     9.086E-02          352.4     3.202E-01    3.203E-01    1.266E+00
CE-141    -4.686E-02          880.6     4.126E-01    4.127E-01    1.440E+00
CE-144     3.255E-02         4854.0     1.580E+00    1.580E+00    5.563E+00
PM-144     9.408E-03         2972.0     2.796E-01    2.796E-01    1.056E+00
EU-152     3.406E-02          155.3     5.289E-02    5.292E-02    2.141E+00
EU-154     5.232E-01          196.0     1.026E+00    1.026E+00    7.426E+00
EU-155     0.000E+00         1000.0     8.001E-01    8.001E-01    2.870E+00
HF-181     3.349E-01           57.8     1.934E-01    1.942E-01    8.288E-01
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Ta-182     1.956E+00           56.9     1.113E+00    1.117E+00    3.954E+00
Hg-203    -5.362E-02          462.0     2.477E-01    2.477E-01    8.859E-01
TL-208     4.422E-01          128.4     5.677E-01    5.682E-01    1.317E+00
pm-146     0.000E+00         1000.0     2.216E-01    2.216E-01    3.323E+00
y-88      -1.753E-01          203.4     3.565E-01    3.566E-01    1.300E+00
Cd-113m    2.282E+02         1164.0     2.656E+03    2.656E+03    9.743E+03
Cd-109     7.929E+00           74.6     5.911E+00    5.927E+00    1.965E+01
PB-210     2.048E+01           39.8     8.146E+00    8.235E+00    2.433E+01
PB-212     6.166E+00           14.6     8.993E-01    9.838E-01    1.942E+00
PB-214     5.840E+00           17.6     1.027E+00    1.071E+00    1.888E+00
BI-207     1.182E-02         2047.0     2.420E-01    2.420E-01    9.118E-01
BI-212     2.627E+00          150.9     3.963E+00    3.966E+00    1.415E+01
BI-214     4.445E+00           17.7     7.874E-01    8.206E-01    1.689E+00
BI-210M   -6.437E-02          639.5     4.116E-01    4.116E-01    1.470E+00
RA-224    -2.065E+01           53.7     1.108E+01    1.116E+01    3.629E+01
AC-228     8.479E+00           16.0     1.358E+00    1.425E+00    1.602E+00
TH-227     1.459E+00           70.0     1.021E+00    1.026E+00    1.424E+01
TH-229     4.522E+00           45.6     2.061E+00    2.092E+00    1.515E+01
TH-234    -4.448E+00          392.5     1.746E+01    1.746E+01    2.726E+01
PA-231    -6.369E-02          105.8     6.737E-02    6.746E-02    2.557E+01
PA-233     1.065E-02          120.1     1.278E-02    1.280E-02    2.024E+00
PA-234     1.309E-01          671.3     8.784E-01    8.785E-01    3.562E+00
PA-234M   -3.868E-02       120700.0     4.669E+01    4.669E+01    1.760E+02
U-235     -1.750E+00          108.6     1.900E+00    1.902E+00    6.422E+00
AM-241     2.532E-01          305.8     7.743E-01    7.744E-01    2.674E+00
Np-237    -1.694E-01         1204.0     2.039E+00    2.039E+00    7.015E+00
Ir-192     7.373E-01           33.6     2.477E-01    2.515E-01    7.163E-01
Cs-136     1.698E-01          133.6     2.268E-01    2.270E-01    8.287E-01
Np-239     5.967E-01          118.6     7.074E-01    7.083E-01    2.413E+00
Nd-147     2.021E+00           28.0     5.649E-01    5.766E-01    5.963E+00
-----------------------------------------------------------------------------
Total      4.284E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  1
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-28-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_Gamma_20140344.An1

 Acquisition information
        Start time:                 2/10/2014 11:42:24 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

Page 843 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  2
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:42:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2014-02-08_0051.PBC
                                                 2/8/2014 12:51:57 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2116

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.73       31.  23.16   0.87  1.957E-02    46.54   4.250    PBC<MDA PB210 
    50.04       13.  69.99   0.95  2.192E-02    50.14   8.000    PBC<MDA TH227 
    59.56        4. 305.81   0.96  2.737E-02    59.54  35.900    PBC<MDA AM241 
    63.52       -9. 113.52   0.96  2.924E-02    63.29   3.810    PBC<MDA TH234 
    77.00       72.  29.69   0.91  3.449E-02
    81.37       10. 146.64   0.98  3.557E-02    80.99  34.060    PBC<MDA BA133 
    87.23       20.  74.55   0.98  3.706E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.861E-01 EU155 
                                                88.04   3.790  7.929E+00 Cd109 
    92.86       51.  29.34   0.99  3.785E-02    91.10  28.300    PBC<MDA Nd147 
                                                92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.350E+01 AC228 
    92.92       51.  27.95   0.99  3.755E-02    91.10  28.300  2.676E+00 Nd147 
                                                92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.351E+01 AC228 
    99.60       13.  91.19   1.00  3.846E-02    99.50  15.000    PBC<MDA Np239 
   104.03        4. 310.29   1.00  3.870E-02   103.70  24.000    PBC<MDA Np239 
   105.95        9. 118.56   1.00  3.878E-02   106.13  22.700    PBC<MDA Np239 
   121.58        2. 604.03   1.02  3.846E-02   122.06  85.600    PBC<MDA CO57  
                                               123.10  40.790  7.042E-02 EU154 
                                               122.06  85.600  3.350E-02 CO57  
   122.82        6. 197.05   1.02  3.848E-02
   136.01       19.  58.90   1.03  3.723E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.684E+00 CO57  
                                               136.30   5.850  4.898E+00 HF181 
                                               136.47  10.680  2.684E+00 CO57  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  3
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.12       20.  57.76   1.03  3.725E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.738E+00 CO57  
   185.59       53.  25.19   0.77  3.125E-02
   205.33        2. 648.20   1.09  2.900E-02   205.33   5.010    PBC<MDA U235  
   209.17       18.  45.57   1.10  2.844E-02   210.85   2.990    PBC<MDA TH229 
   238.51      138.  13.16   1.00  2.593E-02   238.63  43.300  6.166E+00 PB212 
   241.64       39.  32.40   0.34  2.565E-02   242.00   7.430  1.132E+01 PB214 
   277.69        2. 206.14   1.15  2.313E-02   277.28   6.310    PBC<MDA TL208 
   284.94        5. 132.63   1.16  2.269E-02   284.30   6.140    PBC<MDA I131  
   294.90       31.  31.90   1.17  2.205E-02   295.09  19.300  4.073E+00 PB214 
                                               295.95  30.160  2.612E+00 Ir192 
                                               295.95  30.160  2.612E+00 Ir192 
   294.96       29.  33.60   1.17  2.200E-02   295.09  19.300  3.824E+00 PB214 
                                               295.95  30.160  2.452E+00 Ir192 
   295.25       55.  26.29   0.34  2.204E-02
   300.14        5. 148.52   1.17  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.296E+00 PA231 
                                               300.18   6.200  2.102E+00 PA233 
   300.16        5. 144.90   1.17  2.177E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.423E+00 PA231 
                                               300.18   6.200  2.152E+00 PA233 
   300.42        5. 160.11   1.17  2.176E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.883E+00 PA231 
                                               300.18   6.200  1.938E+00 PA233 
   306.07        2. 322.01   1.18  2.150E-02
   309.26        6. 112.48   1.18  2.131E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  5.133E-01 Ir192 
   316.50        7.  93.18   1.19  2.089E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  2.247E-01 Ir192 
   320.20        6. 124.07   1.19  2.070E-02   320.08   9.940    PBC<MDA CR51  
   339.00        5. 139.94   1.21  1.983E-02   338.32  12.010    PBC<MDA AC228 
   351.46       76.  17.59   0.97  1.923E-02   351.93  37.600  5.840E+00 PB214 
   364.12        1. 483.90   1.23  1.871E-02   364.48  81.700    PBC<MDA I131  
   462.87        3. 197.30   1.31  1.545E-02   463.37  10.470    PBC<MDA SB125 
   497.31        3. 182.29   1.34  1.460E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.267E-01 RU103 
   530.95        2. 271.08   1.37  1.384E-02   531.00  13.000    PBC<MDA Nd147 
   537.46        2. 208.18   1.37  1.371E-02   537.26  24.390    PBC<MDA Ba140 
   569.59        2. 369.95   1.40  1.307E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.810E-01 PA234 
   583.05        5.  69.38   1.41  1.282E-02   583.02  84.500    PBC<MDA TL208 
   600.82        4. 170.97   1.42  1.251E-02   600.50  17.860    PBC<MDA SB125 
   602.19        4. 134.89   1.43  1.247E-02   602.73  98.260    PBC<MDA SB124 
   609.00       40.  18.61   1.43  1.235E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.137E+01 RU103 
                                               610.30   5.750  3.137E+01 RU103 
   609.12       45.  15.38   0.93  1.236E-02   609.31  46.090  4.404E+00 BI214 
                                               610.30   5.750  3.535E+01 RU103 
   621.08        3. 102.82   1.44  1.215E-02   621.92   9.930    PBC<MDA RH106 
   656.17        1. 641.61   1.47  1.160E-02   657.76  94.640    PBC<MDA AG110M
   661.81        2. 308.68   1.47  1.155E-02   661.66  85.210    PBC<MDA CS137 
   703.50        5.  87.17   1.50  1.098E-02   702.63  97.900    PBC<MDA NB94  
   723.02        1. 843.99   1.52  1.072E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  3.982E-02 AG108M
                                               723.36  20.220  1.790E-01 EU154 
   723.29        2. 340.29   1.52  1.072E-02   722.79  10.810    PBC<MDA SB124 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  4
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               722.94  90.840  9.511E-02 AG108M
                                               723.36  20.220  4.275E-01 EU154 
   723.57        1. 749.31   1.52  1.072E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.557E-02 AG108M
                                               723.36  20.220  2.048E-01 EU154 
   727.41        1. 725.23   1.52  1.071E-02   724.20  44.150    PBC<MDA ZR95  
                                               727.17   7.550  5.354E-01 BI212 
   727.44        4. 150.89   1.52  1.067E-02   724.20  44.150    PBC<MDA ZR95  
                                               727.17   7.550  2.627E+00 BI212 
   756.53        1. 487.05   1.54  1.032E-02   756.73  54.460    PBC<MDA ZR95  
   785.71        4. 108.40   1.57  9.998E-03   785.42   1.280    PBC<MDA BI212 
   815.46        1. 352.44   1.59  9.682E-03   815.77  23.280    PBC<MDA La140 
                                               815.77  23.280  2.779E-01 La140 
   818.29        3. 133.60   1.59  9.655E-03   818.50 100.000    PBC<MDA Cs136 
   834.67        1. 514.41   1.60  9.494E-03   834.85  99.980    PBC<MDA MN54  
   847.03        4. 146.28   1.61  9.380E-03   846.77  99.935    PBC<MDA Co56  
   860.40        3. 193.88   1.62  9.252E-03   860.56  12.420    PBC<MDA TL208 
   872.49        1. 327.41   1.63  9.137E-03   871.10  99.890    PBC<MDA NB94  
                                               873.23  12.270  5.874E-01 EU154 
   883.23        1. 671.28   1.64  9.048E-03   883.24   9.600    PBC<MDA PA234 
   910.86       39.  16.01   0.36  8.811E-03   911.07  29.000  8.479E+00 AC228 
   969.15       16.  41.68   1.70  8.357E-03   968.97  17.460    PBC<MDA AC228 
  1005.12        2. 350.44   1.72  8.099E-03  1004.77  18.010    PBC<MDA EU154 
  1077.31        2. 204.02   1.77  7.623E-03  1077.40   3.300    PBC<MDA Ga68  
  1103.19        1. 282.97   1.79  7.491E-03  1099.25  56.500    PBC<MDA FE59  
  1121.06       10.  56.89   1.80  7.362E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.161E+00 Ta182 
  1189.68        3. 143.80   1.85  6.994E-03  1189.05  16.200    PBC<MDA Ta182 
  1237.93        1. 356.46   1.88  6.748E-03  1238.28  66.070    PBC<MDA Co56  
  1333.36        1. 298.20   1.94  6.325E-03  1332.50  99.980    PBC<MDA CO60  
  1408.73        1. 204.96   1.98  6.023E-03  1408.00  21.005    PBC<MDA EU152 
  1460.72      134.   9.05   2.02  5.828E-03  1460.83  10.670  1.193E+02 K40   
  1596.56        0. 670.65   2.09  5.382E-03  1596.21  95.400    PBC<MDA La140 
                                              1596.21  95.400  4.522E-02 La140 
  1764.22        6.  48.87   2.18  4.916E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   307.61    77.00       117.        72. 2.097E+03   29.69   0.912  -      s 
   741.67   185.59        35.        53. 1.707E+03   25.19   0.769  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  5
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.59    46.73        52.        31.     0.017    23.16   0.874 
 TH-227    199.81    50.04        35.        13.     0.007    69.99   0.950s
 AM-241    237.87    59.56        92.         4.     0.002   305.81   0.958s
 TH-234    253.72    63.52       124.        -9.    -0.005   113.52   0.962s
 BA-133    325.07    81.37       102.        10.     0.006   146.64   0.978s
 Cd-109    348.50    87.23       102.        20.     0.011    74.55   0.985 
 Nd-147    371.22    92.92        77.        51.     0.028    27.95   0.987s
 AC-228    370.98    92.86        87.        51.     0.028    29.34   0.989s
 Gd-153    388.37    97.21        90.        -6.    -0.003   237.19   0.993s
 Np-239    397.95    99.60        59.        13.     0.007    91.19   0.995s
 Gd-153    412.06   103.14        65.        -4.    -0.002   258.85   0.999s
 Np-239    415.62   104.03        59.         4.     0.002   310.29   0.999s
 Np-239    423.33   105.95        58.         9.     0.005   118.56   1.001s
 EU-152    490.76   122.82        62.         6.     0.003   197.05   1.016s
 CO-57     485.78   121.58        71.         2.     0.001   604.03   1.016s
 HF-181    538.42   134.75        55.        -2.    -0.001   669.49   1.026s
 HF-181    543.91   136.12        54.        20.     0.011    57.76   1.029 
 CO-57     543.48   136.01        54.        19.     0.011    58.90   1.029 
 U-235     577.38   144.49        87.       -13.    -0.007   108.58   1.036s
 CE-141    581.17   145.44        83.        -1.    -0.001   880.57   1.037s
 Ba-140    650.14   162.69        67.       -10.    -0.005   125.73   1.053s
 U-235     650.06   162.67        77.       -14.    -0.008    95.24   1.053s
 CE-139    663.82   166.12        62.        -3.    -0.002   385.78   1.055s
 U-235     820.60   205.33        50.         2.     0.001   648.20   1.091s
 TH-229    835.92   209.17        23.        18.     0.010    45.57   1.096s
 PB-212    953.23   238.51        61.       125.     0.069    13.16   1.000 
 RA-224    959.53   240.08       202.       -39.    -0.022    53.67   1.122s
 PB-214    965.76   241.64        31.        39.     0.022    32.40   0.340s
 EU-152    976.05   244.22        60.       -12.    -0.007    92.29   1.126s
 TH-227   1023.87   256.18        38.        -5.    -0.003   185.04   1.136s
 BI-210M  1064.04   266.23        38.        -1.    -0.001   639.45   1.144s
 TL-208   1109.89   277.69        28.         2.     0.001   206.14   1.154 
 Hg-203   1114.19   278.77        34.        -2.    -0.001   461.98   1.156s
 I-131    1138.88   284.94        21.         5.     0.003   132.63   1.160s
 PB-214   1178.68   294.90        34.        31.     0.017    31.90   1.170s
 Ir-192   1178.92   294.96        34.        29.     0.016    33.60   1.170s
 PB-212   1199.64   300.14        26.         5.     0.003   148.52   1.174s
 PA-231   1199.72   300.16        26.         5.     0.003   144.90   1.174s
 PA-233   1200.77   300.42        26.         5.     0.003   160.11   1.174s
 PA-231   1210.11   302.76        31.        -5.    -0.003   154.13   1.176s
 BA-133   1210.12   302.76        31.        -5.    -0.003   154.13   1.176s
 Ba-140   1223.35   306.07        22.         2.     0.001   322.01   1.178s
 Ir-192   1236.10   309.26        22.         6.     0.003   112.48   1.181s
 PA-233   1245.10   311.51        29.        -4.    -0.002   179.01   1.184s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  6
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1265.02   316.50        20.         7.     0.004    93.18   1.188s
 CR-51    1279.82   320.20        27.         6.     0.003   124.07   1.191s
 AC-228   1355.01   339.00        25.         5.     0.003   139.94   1.207s
 EU-152   1366.00   341.75        14.        -2.    -0.001   240.14   1.212s
 PB-214   1404.84   351.46        22.        76.     0.042    17.59   0.972 
 BA-133   1422.70   355.93        35.        -4.    -0.002   211.17   1.222s
 I-131    1455.45   364.12        24.         1.     0.001   483.90   1.229s
 SN-113   1569.07   392.54        22.        -3.    -0.002   222.56   1.252s
 SB-125   1710.69   427.96        21.        -4.    -0.002   174.52   1.283s
 AG-108M  1725.20   431.58        16.        -3.    -0.002   175.02   1.288s
 pm-146   1817.79   454.74        22.        -1.    -0.001   533.23   1.305s
 SB-125   1850.28   462.87        20.         3.     0.002   197.30   1.312s
 Ir-192   1870.50   467.92        17.        -2.    -0.001   292.51   1.316s
 PM-144   1909.68   477.72        22.        -3.    -0.002   213.73   1.324s
 BE-7     1909.31   477.63        20.        -3.    -0.001   256.62   1.324s
 La-140   1942.04   485.81        18.        -2.    -0.001   252.79   1.332s
 RU-103   1988.03   497.31        14.         3.     0.002   182.29   1.340s
 RH-106   2033.82   508.76        29.        -2.    -0.001   440.21   1.352s
 Nd-147   2122.57   530.95        13.         2.     0.001   271.08   1.368s
 Ba-140   2148.60   537.46        11.         2.     0.001   208.18   1.373s
 CS-134   2277.07   569.59        15.         2.     0.001   369.95   1.399s
 TL-208   2330.91   583.05        24.         5.     0.003    69.38   1.410s
 SB-125   2401.98   600.82        19.         4.     0.002   170.97   1.424s
 SB-124   2407.44   602.19        15.         4.     0.002   134.89   1.425s
 CS-134   2422.61   605.98        32.        -6.    -0.003   134.72   1.427s
 BI-214   2435.17   609.12        10.        45.     0.025    15.38   0.934s
 RU-103   2434.70   609.00         8.        40.     0.022    18.61   1.431s
 PM-144   2471.26   618.14        15.        -4.    -0.002   157.73   1.438s
 RH-106   2482.99   621.08         4.         3.     0.002   102.82   1.440s
 SB-125   2542.24   635.89        16.        -2.    -0.001   271.13   1.451s
 I-131    2548.02   637.34        15.        -2.    -0.001   336.24   1.452s
 AG-110M  2623.35   656.17        12.         1.     0.000   641.61   1.469s
 CS-137   2645.92   661.81        14.         2.     0.001   308.68   1.472s
 NB-94    2812.65   703.50         8.         5.     0.003    87.17   1.503s
 SB-124   2890.75   723.02        17.         1.     0.000   843.99   1.519s
 AG-108M  2892.93   723.57        18.         1.     0.000   749.31   1.519s
 EU-154   2891.81   723.29        15.         2.     0.001   340.29   1.519s
 ZR-95    2908.30   727.41        15.         1.     0.000   725.23   1.520s
 BI-212   2908.41   727.44        15.         4.     0.002   150.89   1.522s
 pm-146   2941.57   735.73        14.        -1.     0.000   902.55   1.529s
 ZR-95    3024.76   756.53        12.         1.     0.001   487.05   1.545s
 NB-95    3058.47   764.96        17.        -3.    -0.002   183.66   1.551s
 PA-234M  3048.04   762.35        11.        -2.    -0.001   230.81   1.552s
 BI-212   3141.51   785.71         7.         4.     0.002   108.40   1.566s
 CS-134   3203.28   801.16        15.        -3.    -0.002   184.72   1.578s
 CO-58    3229.43   807.69        18.        -6.    -0.003   104.30   1.585s
 La-140   3260.48   815.46         7.         1.     0.001   352.44   1.589s
 Cs-136   3271.83   818.29         6.         3.     0.002   133.60   1.591s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  7
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54    3337.36   834.67        15.         1.     0.001   514.41   1.603s
 Co-56    3386.78   847.03        13.         4.     0.002   146.28   1.611s
 TL-208   3440.29   860.40        16.         3.     0.002   193.88   1.622 
 EU-154   3488.65   872.49         7.         1.     0.001   327.41   1.631s
 PA-234   3531.61   883.23        10.         1.     0.000   671.28   1.638s
 Sc-46    3555.04   889.09        12.        -1.    -0.001   522.22   1.642s
 y-88     3588.25   897.39        13.        -3.    -0.001   203.43   1.649s
 AC-228   3642.13   910.86         0.        39.     0.022    16.01   0.365s
 AG-110M  3750.78   938.01        13.        -2.    -0.001   274.05   1.677s
 PA-234   3782.44   945.93        15.        -2.    -0.001   269.87   1.683s
 AC-228   3875.35   969.15        13.        16.     0.009    41.68   1.699s
 EU-154   4019.28  1005.12        14.         2.     0.001   350.44   1.724s
 Co-56    4155.61  1039.20        17.        -4.    -0.002   146.25   1.747s
 Cs-136   4178.19  1044.84        12.        -3.    -0.002   183.97   1.754s
 BI-207   4249.57  1062.68        16.        -2.    -0.001   265.33   1.765s
 Ga-68    4308.13  1077.31         9.         2.     0.001   204.02   1.774s
 FE-59    4411.68  1103.19         5.         1.     0.001   282.97   1.789s
 BI-214   4465.32  1116.60        23.        -9.    -0.005    88.17   1.803s
 Ta-182   4483.20  1121.06        11.        10.     0.006    56.89   1.803s
 Ta-182   4757.78  1189.68         8.         3.     0.002   143.80   1.848s
 Ta-182   4886.21  1221.77        13.        -2.    -0.001   267.91   1.869s
 Co-56    4950.89  1237.93        10.         1.     0.001   356.46   1.879s
 CO-60    5332.79  1333.36         9.         1.     0.001   298.20   1.938s
 AG-110M  5536.32  1384.21        11.        -1.    -0.001   400.85   1.970s
 EU-152   5634.48  1408.73         4.         1.     0.001   204.96   1.984s
 K-40     5842.59  1460.72        13.       134.     0.074     9.05   2.015 
 La-140   6386.39  1596.56         4.         0.     0.000   670.65   2.092s
 BI-214   7057.68  1764.22         5.         6.     0.003    48.87   2.180s
 Co-56    7070.56  1767.44        10.        -4.    -0.002   111.84   2.184s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -8.8850E-01                                      5.31E+01             
                           477.60-8.885E-01 ?(  8.234E+00 2.57E+02 1.05E+01 G  
 
K-40     N   1.1931E+02                                      4.66E+11             
                          1460.83 1.193E+02  (P 1.725E+01 9.05E+00 1.07E+01 G  
 
Sc-46    F  -5.9172E-02                                      8.38E+01             
                           889.28-5.917E-02 ?(  1.166E+00 5.22E+02 1.00E+02 G  
                          1120.55 0.000E+00 &   1.912E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  8
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   1.6801E+00                                      2.77E+01             
                           320.08 1.680E+00 ?(  7.232E+00 1.24E+02 9.94E+00 G  
 
MN-54    C   6.2826E-02                                      3.12E+02             
                           834.85 6.283E-02 ?(  1.205E+00 5.14E+02 1.00E+02 G  
 
FE-59    F   1.5679E-01                                      4.45E+01             
                          1099.25 1.568E-01 ?(  1.739E+00 2.83E+02 5.65E+01 G  
                          1291.60 0.000E+00 -   1.458E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   1.9756E-01                                      7.73E+01             
                           846.77 2.197E-01 ?(  1.150E+00 1.46E+02 9.99E+01 G  
                          1238.28 1.641E-01 ?(  2.207E+00 3.56E+02 6.61E+01 G  
                          1037.84-2.130E+00 +   1.104E+01 1.46E+02 1.41E+01 G  
                          1771.35-3.280E+00 +   1.294E+01 1.12E+02 1.55E+01  A 
 
CO-57    C   3.2755E-01                                      2.72E+02             
                           122.06 3.350E-02 ?(  7.079E-01 6.04E+02 8.56E+01 G  
                           136.47 2.684E+00 ?(  5.181E+00 5.89E+01 1.07E+01 G  
 
CO-58    C  -3.6051E-01                                      7.09E+01             
                           810.78-3.605E-01 ?(  1.300E+00 1.04E+02 9.95E+01 G  
 
CO-60    F   1.2860E-01                                      1.93E+03             
                          1332.50 1.286E-01 ?(  1.452E+00 2.98E+02 1.00E+02 G  
                          1173.24 0.000E+00 -   5.792E-01 1.00E+03 9.99E+01 G  
 
NB-94    I   2.8045E-01                                      7.41E+06             
                           702.63 2.805E-01 ?(  8.411E-01 8.72E+01 9.79E+01 G  
                           871.10 2.549E-03 %   9.136E-01 8.93E+03 9.99E+01 G  
 
ZR-95    I   9.6214E-02                                      6.40E+01             
                           756.73 1.002E-01 ?(  1.843E+00 4.87E+02 5.45E+01 G  
                           724.20 9.125E-02 ?(  2.472E+00 7.25E+02 4.42E+01 G  
 
NB-95    I  -1.8183E-01                                      6.40E+01             
                           765.79-1.818E-01 ?(  1.198E+00 1.84E+02 9.98E+01 G  
 
RU-103   I   1.2674E-01                                      3.93E+01             
                           497.05 1.267E-01 ?(  8.359E-01 1.82E+02 9.09E+01 G  
                           610.30 3.137E+01 ?   1.229E+01 1.86E+01 5.75E+00 GA 
 
RH-106   I   1.5765E+00                                      3.74E+02             
                           621.92 1.576E+00 ?(  5.792E+00 1.03E+02 9.93E+00 G  
                          1050.36-4.534E-01 %   9.238E+01 5.36E+03 1.56E+00 G  
                           511.86-3.402E-01 -   5.389E+00 4.40E+02 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage  9
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -1.2886E-01                                      1.53E+05             
                           433.94-1.289E-01 &(  8.089E-01 1.75E+02 9.05E+01 G  
                           722.94 4.557E-02 +   1.267E+00 7.49E+02 9.08E+01 G  
                           614.28-2.296E-02 %   9.807E-01 1.13E+03 8.98E+01 G  
 
AG-110M  F   2.1827E-02                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.420E+00 1.00E+03 7.27E+01 G  
                           657.76 3.859E-02 &(  9.399E-01 6.42E+02 9.46E+01 G  
                           937.49-3.653E-01 +   3.694E+00 2.74E+02 3.44E+01 G  
                          1384.30-4.557E-01 +   6.877E+00 4.01E+02 2.43E+01 G  
                           763.94 9.415E-03 %   4.938E+00 1.38E+04 2.23E+01 G  
 
SN-113   F  -1.5068E-01                                      1.15E+02             
                           391.69-1.507E-01 ?(  1.201E+00 2.23E+02 6.40E+01 G  
 
SB-124   F   2.0889E-01                                      6.02E+01             
                           602.73 1.951E-01 ?(  9.326E-01 1.35E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.677E+00 1.00E+03 4.78E+01 G  
                           722.79 3.345E-01 ?(  1.051E+01 8.44E+02 1.08E+01 G  
 
SB-125   I   2.6861E-01                                      1.01E+03             
                           427.88-4.435E-01 ?(  2.749E+00 1.75E+02 2.96E+01 G  
                           600.50 9.300E-01 &(  5.668E+00 1.71E+02 1.79E+01 G  
                           635.89-8.857E-01 +   8.774E+00 2.71E+02 1.13E+01 G  
                           463.37 1.154E+00 &(  8.139E+00 1.97E+02 1.05E+01 G  
 
I-131    I   1.9440E-01                                      8.02E+00             
                           364.48 5.284E-02 ?(  9.286E-01 4.84E+02 8.17E+01 G  
                           284.30 2.078E+00 ?(  9.653E+00 1.33E+02 6.14E+00 G  
                           636.97-1.098E+00 &   1.360E+01 3.36E+02 7.17E+00 G  
 
Gd-153   F  -2.7734E-01                                      2.42E+02             
                            97.50-2.773E-01 ?(  2.265E+00 2.37E+02 3.00E+01 G  
                           103.20-2.955E-01 +   2.657E+00 2.59E+02 2.18E+01 G  
 
Ga-68    C   5.6396E+00                                      4.71E-02             
                          1077.40 5.640E+00 &(  4.275E+01 2.04E+02 3.30E+00 G  
 
Tc-99m   I  -1.7625E-02                                      2.51E-01             
                           140.51-1.763E-02 %(  7.984E-01 1.30E+03 8.93E+01 G  
 
BA-133   F  -1.9172E-01                                      3.85E+03             
                           356.00-1.917E-01 ?(  1.424E+00 2.11E+02 6.20E+01 G  
                           302.85-7.466E-01 +   4.019E+00 1.54E+02 1.83E+01 G  
                           383.84 1.574E-01 %   8.179E+00 1.40E+03 8.94E+00 GA 
                            80.99 4.581E-01 *   2.285E+00 1.47E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage 10
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -1.9053E-01                                      7.54E+02             
                           604.71-2.861E-01 ?(  1.337E+00 1.35E+02 9.76E+01 G  
                           795.87 0.000E+00 +   1.358E+00 1.00E+03 8.55E+01 G  
                           569.32 4.163E-01 ?(  5.699E+00 3.70E+02 1.54E+01 G  
                           801.95-2.047E+00 +   1.363E+01 1.85E+02 8.69E+00 G  
                           563.24 1.158E-01 %   8.611E+00 1.91E+03 8.35E+00 G  
 
CS-137   I   1.0033E-01                                      1.10E+04             
                           661.66 1.003E-01 ?(  1.143E+00 3.09E+02 8.52E+01 G  
 
CE-139   F  -5.9959E-02                                      1.38E+02             
                           165.85-5.996E-02 ?(  8.089E-01 3.86E+02 7.99E+01 G  
 
Ba-140   I   5.2479E-01                                      1.28E+01             
                           537.26 3.914E-01 ?(  3.001E+00 2.08E+02 2.44E+01 G  
                           162.66-2.513E+00 +   1.078E+01 1.26E+02 6.22E+00 G  
                           304.85 1.283E+00 ?(  1.493E+01 3.22E+02 4.29E+00 G  
 
La-140   I   9.0859E-02                                      1.28E+01             
                          1596.21 4.522E-02 ?(  1.266E+00 6.71E+02 9.54E+01 G  
                           487.02-2.020E-01 +   1.851E+00 2.53E+02 4.55E+01 G  
                           328.76 0.000E+00 -   4.301E+00 1.00E+03 2.03E+01 G  
                           815.77 2.779E-01 ?(  3.778E+00 3.52E+02 2.33E+01 G  
 
CE-141   I  -4.6861E-02                                      3.25E+01             
                           145.44-4.686E-02 ?(  1.440E+00 8.81E+02 4.82E+01 G  
 
CE-144   I   3.2552E-02                                      2.85E+02             
                           133.54 3.255E-02 &(  5.563E+00 4.85E+03 1.11E+01 G  
 
PM-144   C   9.4078E-03                                      3.63E+02             
                           696.54 9.408E-03 %(  1.056E+00 2.97E+03 9.90E+01 G  
                           618.06-1.708E-01 +   9.627E-01 1.58E+02 9.91E+01 G  
                           476.81-2.824E-01 +   2.158E+00 2.14E+02 4.20E+01 G  
 
EU-152   F   3.4055E-02                                      4.94E+03             
                           344.29-2.433E-01 ?(  2.141E+00 2.40E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   1.010E+01 1.00E+03 1.36E+01 G  
                           121.78 2.912E-01 &(  1.985E+00 1.97E+02 2.86E+01 G  
                           778.92-1.603E-02 %   7.963E+00 1.29E+04 1.29E+01 G  
                           964.11 1.656E-01 %   8.940E+00 1.42E+03 1.46E+01 G  
                           244.69-3.584E+00 +   1.115E+01 9.23E+01 7.58E+00 G  
                          1408.00 6.386E-01 ?   5.134E+00 2.05E+02 2.10E+01 GA 
 
EU-154   I   5.2318E-01                                      3.14E+03             
                           873.23 5.874E-01 ?(  7.426E+00 3.27E+02 1.23E+01 G  
                           123.10-2.357E-02 %   1.306E+00 1.56E+03 4.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage 11
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1274.54 0.000E+00 -   4.751E+00 1.00E+03 3.52E+01 G  
                           723.36 4.275E-01 ?(  5.362E+00 3.40E+02 2.02E+01 G  
                          1004.77 5.868E-01 ?(  7.627E+00 3.50E+02 1.80E+01 G  
                           996.33-2.729E-01 %   1.261E+01 1.22E+03 1.06E+01 G  
 
HF-181   F   3.3485E-01                                      4.24E+01             
                           482.00-3.931E-03 %(  8.288E-01 5.44E+03 8.05E+01 G  
                           133.02-5.363E-02 +   1.267E+00 6.69E+02 4.33E+01 G  
                           345.83-3.335E-02 %   5.567E+00 4.61E+03 1.51E+01 G  
                           136.30 4.997E+00 ?(  9.445E+00 5.78E+01 5.85E+00 G  
 
Ta-182   F   1.9562E+00                                      1.14E+02             
                          1121.30 2.161E+00 &(  3.954E+00 5.69E+01 3.49E+01 G  
                          1221.41-5.894E-01 -   5.831E+00 2.68E+02 2.70E+01 G  
                          1189.05 1.514E+00 ?(  7.918E+00 1.44E+02 1.62E+01 G  
 
Hg-203   F  -5.3616E-02                                      4.66E+01             
                           279.20-5.362E-02 ?(  8.859E-01 4.62E+02 8.15E+01 G  
 
TL-208   N   4.4217E-01                                      6.98E+02             
                           583.02 2.529E-01 ?(P 1.317E+00 6.94E+01 8.45E+01 G  
                           277.28 9.494E-01  (P 1.035E+01 2.06E+02 6.31E+00 G  
                           860.56 1.472E+00  (  1.030E+01 1.94E+02 1.24E+01 G  
 
y-88     F  -1.7525E-01                                      1.07E+02             
                           898.04-1.753E-01 ?(  1.300E+00 2.03E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   2.904E+00 1.00E+03 9.92E+01 G  
 
Cd-113m      2.2823E+02                                      5.33E+03             
                           263.70 2.282E+02 &(  9.743E+03 1.16E+03 6.00E-03   K
 
Cd-109   F   7.9287E+00                                      4.53E+02             
                            88.04 7.929E+00 &(  1.965E+01 7.46E+01 3.79E+00 G  
 
PB-210   N   2.0481E+01                                      8.14E+03             
                            46.54 2.048E+01  (P 2.433E+01 2.32E+01 4.25E+00 G  
 
PB-212   N   6.1661E+00                                      6.98E+02             
                           238.63 6.166E+00  (P 1.942E+00 1.32E+01 4.33E+01 G  
                           300.03 3.972E+00 -   2.066E+01 1.49E+02 3.28E+00 GA 
 
PB-214   N   5.8399E+00                                      5.84E+05             
                           351.93 5.840E+00  (  1.888E+00 1.76E+01 3.76E+01 G  
                           295.09 4.073E+00 -   3.896E+00 3.19E+01 1.93E+01 G  
                           242.00 1.132E+01 +   8.375E+00 3.24E+01 7.43E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   1.1819E-02                                      1.18E+04             
                           569.70 1.182E-02 %(  9.118E-01 2.05E+03 9.77E+01 G  
                          1063.66-2.107E-01 +   2.043E+00 2.65E+02 7.45E+01 G  
 
BI-212   N   2.6266E+00                                      6.98E+02             
                           727.17 2.627E+00 ?(  1.415E+01 1.51E+02 7.55E+00 G  
                           785.42 1.675E+01 &   6.459E+01 1.08E+02 1.28E+00 GA 
 
BI-214   N   4.4454E+00                                      5.84E+05             
                           609.31 4.404E+00  (P 1.689E+00 1.54E+01 4.61E+01 G  
                          1120.29-4.703E+00 - P 1.257E+01 8.82E+01 1.51E+01 G  
                          1764.49 4.569E+00 ?(P 9.655E+00 4.89E+01 1.54E+01 G  
 
BI-210M  T  -6.4369E-02                                      1.10E+09             
                           265.83-6.437E-02 &(  1.470E+00 6.39E+02 5.00E+01 G  
                           304.90 5.405E-02 &   2.213E+00 1.11E+03 2.80E+01 G  
 
RA-224   N  -2.0648E+01                                      6.98E+02             
                           240.99-2.065E+01 &(  3.629E+01 5.37E+01 4.10E+00 G  
 
AC-228   N   8.4792E+00                                      2.10E+03             
                           911.07 8.479E+00  (  1.602E+00 1.60E+01 2.90E+01 G  
                           968.97 5.929E+00 -   7.496E+00 4.17E+01 1.75E+01 G  
                           338.32 1.243E+00 -   6.081E+00 1.40E+02 1.20E+01 G  
                            93.35 1.350E+01 &   1.219E+01 2.93E+01 5.56E+00 XA 
 
TH-227   N   1.4590E+00                                      7.95E+03             
                           235.97-2.740E-01 &(  1.424E+01 1.53E+03 1.23E+01 G  
                            50.14 4.124E+00 &(  9.591E+00 7.00E+01 8.00E+00 G  
                           256.24-1.575E+00 +   1.018E+01 1.85E+02 7.00E+00 G  
 
TH-229   N   4.5223E+00                                      2.68E+06             
                           193.51-1.754E-01 %(  1.515E+01 2.43E+03 4.40E+00 G  
                           210.85 1.144E+01 &(  1.639E+01 4.56E+01 2.99E+00 G  
 
TH-234   N  -4.4482E+00                                      1.63E+12             
                            63.29-4.448E+00  (P 2.726E+01 1.14E+02 3.81E+00 G  
                            92.59-6.621E+00 % P 1.885E+01 1.41E+03 5.58E+00 G  
 
PA-231   N  -6.3690E-02                                      1.20E+07             
                           302.65-4.750E+00 ?(  2.557E+01 1.54E+02 2.88E+00 G  
                           300.07 5.423E+00 ?(  2.749E+01 1.45E+02 2.46E+00 G  
 
PA-233   C   1.0646E-02                                      7.82E+08             
                           312.01-3.213E-01 ?(  2.024E+00 1.79E+02 3.60E+01 G  
                           300.18 1.938E+00 ?(  1.091E+01 1.60E+02 6.20E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   1.3086E-01                                      1.63E+12             
                           131.29-3.252E-02 %(  3.562E+00 3.12E+03 1.80E+01 G  
                           946.02-1.025E+00 +   1.013E+01 2.70E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.297E+01 1.00E+03 8.20E+00 G  
                           883.24 4.372E-01 ?(  1.125E+01 6.71E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.687E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N  -3.8677E-02                                      1.63E+12             
                          1001.00-3.868E-02 %(  1.760E+02 1.21E+05 8.37E-01 G  
                           766.41-3.983E+01 +   3.396E+02 2.31E+02 2.94E-01 G  
 
U-235    N  -1.7495E+00                                      2.57E+11             
                           143.79-1.750E+00 ?(  6.422E+00 1.09E+02 1.10E+01 G  
                           205.33 5.916E-01 +   1.357E+01 6.48E+02 5.01E+00 G  
                           163.38-4.423E+00 +   1.419E+01 9.52E+01 5.08E+00 G  
 
AM-241   T   2.5320E-01                                      1.58E+05             
                            59.54 2.532E-01 ?(  2.674E+00 3.06E+02 3.59E+01 G  
 
Np-237   F  -1.6939E-01                                      2.14E+06             
                            86.49-1.694E-01 &(  7.015E+00 1.20E+03 1.31E+01 G  
 
Ir-192   F   7.3725E-01                                      7.40E+01             
                           316.49 2.247E-01  (  7.163E-01 9.32E+01 8.70E+01 G  
                           468.06-1.450E-01 -   1.547E+00 2.93E+02 5.18E+01 G  
                           308.44 5.133E-01 ?(  2.001E+00 1.12E+02 3.18E+01 G  
                           295.95 2.452E+00 &(  2.494E+00 3.36E+01 3.02E+01 G  
 
Cs-136   F   1.6979E-01                                      1.30E+01             
                           818.50 1.698E-01 ?(  8.287E-01 1.34E+02 1.00E+02 G  
                          1048.07-2.542E-01 +   1.700E+00 1.84E+02 8.00E+01 G  
                           340.57-4.763E-03 %   1.281E+00 7.13E+03 4.69E+01 G  
 
Np-239   T   5.9666E-01                                      2.36E+00             
                           103.70 2.124E-01 ?   2.302E+00 3.10E+02 2.40E+01 X  
                           106.13 5.967E-01 &(  2.413E+00 1.19E+02 2.27E+01 G  
                            99.50 1.206E+00 &   3.708E+00 9.12E+01 1.50E+01 X  
 
Nd-147       2.0207E+00                                      1.11E+01             
                           531.00 5.953E-01 ?(  5.963E+00 2.71E+02 1.30E+01 G  
                            91.10 2.676E+00 ?(  2.276E+00 2.80E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.04        35.        13.     0.007    69.99   4.124E+00   
 AM-241      59.56        92.         4.     0.002   305.81   2.532E-01   
 TH-234      63.52       124.        -9.    -0.005   113.52  -4.448E+00  P
 BA-133      81.37       102.        10.     0.006   146.64   4.581E-01   
 Cd-109      87.23       102.        20.     0.011    74.55   7.929E+00   
 Nd-147      92.92        77.        51.     0.028    27.95   2.676E+00   
 Gd-153      97.21        90.        -6.    -0.003   237.19  -2.773E-01   
 Np-239      99.60        59.        13.     0.007    91.19   1.206E+00   
 Gd-153     103.14        65.        -4.    -0.002   258.85  -2.955E-01   
 Np-239     104.03        59.         4.     0.002   310.29   2.124E-01   
 Np-239     105.95        58.         9.     0.005   118.56   5.967E-01   
 EU-152     122.82        62.         6.     0.003   197.05   2.912E-01   
 CO-57      121.58        71.         2.     0.001   604.03   3.350E-02   
 HF-181     134.75        55.        -2.    -0.001   669.49  -5.363E-02   
 HF-181     136.12        54.        20.     0.011    57.76   4.997E+00   
 CO-57      136.01        54.        19.     0.011    58.90   2.684E+00   
 U-235      144.49        87.       -13.    -0.007   108.58  -1.750E+00   
 CE-141     145.44        83.        -1.    -0.001   880.57  -4.686E-02   
 Ba-140     162.69        67.       -10.    -0.005   125.73  -2.513E+00   
 U-235      162.67        77.       -14.    -0.008    95.24  -4.423E+00   
 CE-139     166.12        62.        -3.    -0.002   385.78  -5.996E-02   
 U-235      205.33        50.         2.     0.001   648.20   5.916E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229     209.17        23.        18.     0.010    45.57   1.144E+01   
 RA-224     240.08       202.       -39.    -0.022    53.67  -2.065E+01   
 EU-152     244.22        60.       -12.    -0.007    92.29  -3.584E+00   
 TH-227     256.18        38.        -5.    -0.003   185.04  -1.575E+00   
 BI-210M    266.23        38.        -1.    -0.001   639.45  -6.437E-02   
 Hg-203     278.77        34.        -2.    -0.001   461.98  -5.362E-02   
 I-131      284.94        21.         5.     0.003   132.63   2.078E+00   
 Ir-192     294.96        34.        29.     0.016    33.60   2.452E+00   
 PA-231     300.16        26.         5.     0.003   144.90   5.423E+00   
 PA-233     300.42        26.         5.     0.003   160.11   1.938E+00   
 PA-231     302.76        31.        -5.    -0.003   154.13  -4.750E+00   
 BA-133     302.76        31.        -5.    -0.003   154.13  -7.466E-01   
 Ba-140     306.07        22.         2.     0.001   322.01   1.283E+00   
 Ir-192     309.26        22.         6.     0.003   112.48   5.133E-01   
 PA-233     311.51        29.        -4.    -0.002   179.01  -3.213E-01   
 Ir-192     316.50        20.         7.     0.004    93.18   2.247E-01   
 CR-51      320.20        27.         6.     0.003   124.07   1.680E+00   
 EU-152     341.75        14.        -2.    -0.001   240.14  -2.433E-01   
 BA-133     355.93        35.        -4.    -0.002   211.17  -1.917E-01   
 I-131      364.12        24.         1.     0.001   483.90   5.284E-02   
 SN-113     392.54        22.        -3.    -0.002   222.56  -1.507E-01   
 SB-125     427.96        21.        -4.    -0.002   174.52  -4.435E-01   
 AG-108M    431.58        16.        -3.    -0.002   175.02  -1.289E-01   
 pm-146     454.74        22.        -1.    -0.001   533.23  -6.846E-02   
 SB-125     462.87        20.         3.     0.002   197.30   1.154E+00   
 Ir-192     467.92        17.        -2.    -0.001   292.51  -1.450E-01   
 PM-144     477.72        22.        -3.    -0.002   213.73  -2.824E-01   
 BE-7       477.63        20.        -3.    -0.001   256.62  -8.885E-01   
 La-140     485.81        18.        -2.    -0.001   252.79  -2.020E-01   
 RU-103     497.31        14.         3.     0.002   182.29   1.267E-01   
 RH-106     508.76        29.        -2.    -0.001   440.21  -3.402E-01   
 Nd-147     530.95        13.         2.     0.001   271.08   5.953E-01   
 Ba-140     537.46        11.         2.     0.001   208.18   3.914E-01   
 CS-134     569.59        15.         2.     0.001   369.95   4.163E-01   
 SB-125     600.82        19.         4.     0.002   170.97   9.300E-01   
 SB-124     602.19        15.         4.     0.002   134.89   1.951E-01   
 CS-134     605.98        32.        -6.    -0.003   134.72  -2.861E-01   
 RU-103     609.00         8.        40.     0.022    18.61   3.137E+01   
 PM-144     618.14        15.        -4.    -0.002   157.73  -1.708E-01   
 RH-106     621.08         4.         3.     0.002   102.82   1.576E+00   
 SB-125     635.89        16.        -2.    -0.001   271.13  -8.857E-01   
 I-131      637.34        15.        -2.    -0.001   336.24  -1.098E+00   
 AG-110M    656.17        12.         1.     0.000   641.61   3.859E-02   
 CS-137     661.81        14.         2.     0.001   308.68   1.003E-01   
 NB-94      703.50         8.         5.     0.003    87.17   2.805E-01   
 SB-124     723.02        17.         1.     0.000   843.99   3.345E-01   
 AG-108M    723.57        18.         1.     0.000   749.31   4.557E-02   
 EU-154     723.29        15.         2.     0.001   340.29   4.275E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage 16
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95      727.41        15.         1.     0.000   725.23   9.125E-02   
 BI-212     727.44        15.         4.     0.002   150.89   2.627E+00   
 pm-146     735.73        14.        -1.     0.000   902.55  -1.387E-01   
 ZR-95      756.53        12.         1.     0.001   487.05   1.002E-01   
 NB-95      764.96        17.        -3.    -0.002   183.66  -1.818E-01   
 PA-234M    762.35        11.        -2.    -0.001   230.81  -3.983E+01   
 BI-212     785.71         7.         4.     0.002   108.40   1.675E+01   
 CS-134     801.16        15.        -3.    -0.002   184.72  -2.047E+00   
 CO-58      807.69        18.        -6.    -0.003   104.30  -3.605E-01   
 La-140     815.46         7.         1.     0.001   352.44   2.779E-01   
 Cs-136     818.29         6.         3.     0.002   133.60   1.698E-01   
 MN-54      834.67        15.         1.     0.001   514.41   6.283E-02   
 Co-56      847.03        13.         4.     0.002   146.28   2.197E-01   
 EU-154     872.49         7.         1.     0.001   327.41   5.874E-01   
 PA-234     883.23        10.         1.     0.000   671.28   4.372E-01   
 Sc-46      889.09        12.        -1.    -0.001   522.22  -5.917E-02   
 y-88       897.39        13.        -3.    -0.001   203.43  -1.753E-01   
 AG-110M    938.01        13.        -2.    -0.001   274.05  -3.653E-01   
 PA-234     945.93        15.        -2.    -0.001   269.87  -1.025E+00   
 EU-154    1005.12        14.         2.     0.001   350.44   5.868E-01   
 Co-56     1039.20        17.        -4.    -0.002   146.25  -2.130E+00   
 Cs-136    1044.84        12.        -3.    -0.002   183.97  -2.542E-01   
 BI-207    1062.68        16.        -2.    -0.001   265.33  -2.107E-01   
 Ga-68     1077.31         9.         2.     0.001   204.02   5.640E+00   
 FE-59     1103.19         5.         1.     0.001   282.97   1.568E-01   
 Ta-182    1121.06        11.        10.     0.006    56.89   2.161E+00   
 Ta-182    1189.68         8.         3.     0.002   143.80   1.514E+00   
 Ta-182    1221.77        13.        -2.    -0.001   267.91  -5.894E-01   
 Co-56     1237.93        10.         1.     0.001   356.46   1.641E-01   
 CO-60     1333.36         9.         1.     0.001   298.20   1.286E-01   
 AG-110M   1384.21        11.        -1.    -0.001   400.85  -4.557E-01   
 EU-152    1408.73         4.         1.     0.001   204.96   6.386E-01   
 K-40      1460.72        13.       134.     0.074     9.05   1.193E+02  P
 La-140    1596.56         4.         0.     0.000   670.65   4.522E-02   
 Co-56     1767.44        10.        -4.    -0.002   111.84  -3.280E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -8.8850E-01   -8.8850E-01    2.566E+02%                8.23E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.67E+00
 K-40   #     1.1931E+02    1.1931E+02    9.321E+00%                1.72E+01
 Sc-46  #A   -5.9172E-02   -5.9172E-02    5.222E+02%                1.17E+00
 CR-51  #A    1.6801E+00    1.6801E+00    1.241E+02%                7.23E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage 17
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 MN-54  #A    6.2826E-02    6.2826E-02    5.144E+02%                1.20E+00
 FE-59  #A    1.5679E-01    1.5679E-01    2.830E+02%                1.74E+00
 Co-56  #A    1.9756E-01    1.9756E-01    1.463E+02%                1.15E+00
 CO-57  #A    3.2755E-01    3.2755E-01    5.890E+01%                7.08E-01
 CO-58  #A   -3.6051E-01   -3.6051E-01    1.043E+02%                1.30E+00
 CO-60  #A    1.2860E-01    1.2860E-01    2.982E+02%                1.45E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.11E+00
 NB-94  #A    2.8045E-01    2.8045E-01    8.717E+01%                8.41E-01
 ZR-95  #A    9.6214E-02    9.6214E-02    4.368E+02%                1.84E+00
 NB-95  #A   -1.8183E-01   -1.8183E-01    1.837E+02%                1.20E+00
 RU-103 #A    1.2674E-01    1.2674E-01    1.823E+02%                8.36E-01
 RH-106 #A    1.5765E+00    1.5765E+00    1.028E+02%                5.79E+00
 AG-108M#A   -1.2886E-01   -1.2886E-01    1.750E+02%                8.09E-01
 AG-110M#A    2.1827E-02    2.1827E-02    5.941E+02%                1.42E+00
 SN-113 #A   -1.5068E-01   -1.5068E-01    2.226E+02%                1.20E+00
 SB-124 #A    2.0889E-01    2.0889E-01    1.349E+02%                9.33E-01
 SB-125 #A    2.6861E-01    2.6861E-01    1.047E+02%                2.75E+00
 I-131  #A    1.9440E-01    1.9440E-01    1.326E+02%                9.29E-01
 Gd-153 #A   -2.7734E-01   -2.7734E-01    2.372E+02%                2.26E+00
 Ga-68  #A    5.6165E+00    5.6396E+00    2.040E+02%                4.28E+01
 Tc-99m #A   -1.7612E-02   -1.7625E-02    1.297E+03%                7.98E-01
 BA-133 #A   -1.9172E-01   -1.9172E-01    2.112E+02%                1.42E+00
 CS-134 #A   -1.9053E-01   -1.9053E-01    1.347E+02%                1.34E+00
 CS-137 #A    1.0033E-01    1.0033E-01    3.087E+02%                1.14E+00
 CE-139 #A   -5.9958E-02   -5.9959E-02    3.858E+02%                8.09E-01
 Ba-140 #A    5.2478E-01    5.2479E-01    1.917E+02%                3.00E+00
 La-140 #A    9.0858E-02    9.0859E-02    3.524E+02%                1.27E+00
 CE-141 #A   -4.6861E-02   -4.6861E-02    8.806E+02%                1.44E+00
 CE-144 #A    3.2552E-02    3.2552E-02    4.854E+03%                5.56E+00
 PM-144 #A    9.4078E-03    9.4078E-03    2.972E+03%                1.06E+00
 EU-152 #A    3.4055E-02    3.4055E-02    1.553E+02%                2.14E+00
 EU-154 #A    5.2318E-01    5.2318E-01    1.960E+02%                7.43E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.87E+00
 HF-181 #A    3.3485E-01    3.3485E-01    5.776E+01%                8.29E-01
 Ta-182 #A    1.9562E+00    1.9562E+00    5.689E+01%                3.95E+00
 Hg-203 #A   -5.3616E-02   -5.3616E-02    4.620E+02%                8.86E-01
 TL-208  A    4.4217E-01    4.4217E-01    1.284E+02%                1.32E+00
 pm-146 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.32E+00
 y-88   #A   -1.7525E-01   -1.7525E-01    2.034E+02%                1.30E+00
 Cd-113m#B    2.2823E+02    2.2823E+02    1.164E+03%                9.74E+03
 Cd-109 #A    7.9287E+00    7.9287E+00    7.455E+01%                1.97E+01
 PB-210  A    2.0481E+01    2.0481E+01    3.978E+01%                2.43E+01
 PB-212       6.1661E+00    6.1661E+00    1.458E+01%                1.94E+00
 PB-214       5.8399E+00    5.8399E+00    1.759E+01%                1.89E+00
 BI-207 #A    1.1819E-02    1.1819E-02    2.047E+03%                9.12E-01
 BI-212 #A    2.6266E+00    2.6266E+00    1.509E+02%                1.42E+01
 BI-214       4.4454E+00    4.4454E+00    1.771E+01%                1.69E+00
 BI-210M#A   -6.4369E-02   -6.4369E-02    6.395E+02%                1.47E+00
 RA-224 #A   -2.0648E+01   -2.0648E+01    5.367E+01%                3.63E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:12:48 PMPage 18
 TestAmerica, Inc.               Spectrum name: 15_Gamma_20140344.An1            
                                                                                 
 AC-228       8.4792E+00    8.4792E+00    1.601E+01%                1.60E+00
 TH-227 #A    1.4590E+00    1.4590E+00    6.999E+01%                1.42E+01
 TH-229 #A    4.5223E+00    4.5223E+00    4.557E+01%                1.51E+01
 TH-234 #A   -4.4482E+00   -4.4482E+00    3.925E+02%                2.73E+01
 PA-231 #A   -6.3690E-02   -6.3690E-02    1.058E+02%                2.56E+01
 PA-233 #A    1.0646E-02    1.0646E-02    1.201E+02%                2.02E+00
 PA-234 #A    1.3086E-01    1.3086E-01    6.713E+02%                3.56E+00
 PA-234M#A   -3.8677E-02   -3.8677E-02    1.207E+05%                1.76E+02
 U-235  #A   -1.7495E+00   -1.7495E+00    1.086E+02%                6.42E+00
 AM-241 #A    2.5320E-01    2.5320E-01    3.058E+02%                2.67E+00
 Np-237 #A   -1.6939E-01   -1.6939E-01    1.204E+03%                7.02E+00
 Ir-192 #C    7.3725E-01    7.3725E-01    3.360E+01%                7.16E-01
 Cs-136 #A    1.6978E-01    1.6979E-01    1.336E+02%                8.29E-01
 Np-239 #A    5.9661E-01    5.9666E-01    1.186E+02%                2.41E+00
 Nd-147 #A    2.0207E+00    2.0207E+00    2.795E+01%                5.96E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     4.541E+01  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.5 keV) 4.5411530E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20140268
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-29-E 
             Detector: Ge17 SN/11080671   
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-29-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:43        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:43:16     Real Time: 1805   sec
        Analysis Time: 2/10/2014 12:13        Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 17_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.438E-02        13030.0     1.874E+00    1.874E+00    6.954E+00
NA-22     -1.571E-01          255.9     4.020E-01    4.021E-01    1.455E+00
K-40       1.509E+02            6.7     1.009E+01    1.271E+01    8.788E+00
Sc-46      7.531E-01           28.7     2.164E-01    2.198E-01    8.396E-01
CR-51      1.537E-01         1152.0     1.771E+00    1.771E+00    6.425E+00
MN-54     -4.117E-03         6283.0     2.587E-01    2.587E-01    9.754E-01
FE-59      3.893E-02         1449.0     5.642E-01    5.642E-01    2.119E+00
Co-56      3.213E-01           86.7     2.787E-01    2.792E-01    9.787E-01
CO-57      3.918E-02          485.2     1.901E-01    1.901E-01    6.624E-01
CO-58      2.183E-01          105.2     2.296E-01    2.299E-01    8.045E-01
CO-60      2.280E-02          252.3     5.751E-02    5.753E-02    1.397E+00
ZN-65     -1.476E+00           75.7     1.117E+00    1.120E+00    3.733E+00
NB-94      1.116E-01          235.3     2.625E-01    2.626E-01    9.473E-01
ZR-95     -2.605E-02         1900.0     4.948E-01    4.948E-01    1.836E+00
NB-95     -1.263E-03        21050.0     2.659E-01    2.659E-01    9.925E-01
RU-103     0.000E+00         1000.0     1.086E-01    1.086E-01    1.122E+00
RH-106     1.578E+00          108.0     1.703E+00    1.705E+00    6.020E+00
AG-108M   -5.308E-02          330.7     1.755E-01    1.755E-01    6.473E-01
AG-110M    7.145E-01           52.6     3.756E-01    3.774E-01    8.916E-01
SN-113     1.159E-01          235.0     2.722E-01    2.723E-01    9.791E-01
SB-124     1.418E-01          110.4     1.566E-01    1.568E-01    8.809E-01
SB-125     1.222E+00           36.7     4.487E-01    4.530E-01    1.982E+00
I-131      3.510E-01           96.4     3.385E-01    3.390E-01    7.073E-01
Gd-153     3.423E-01          158.3     5.418E-01    5.422E-01    1.858E+00
Ga-68      5.295E+00          197.0     1.043E+01    1.043E+01    3.801E+01
Tc-99m     5.694E-02          337.2     1.920E-01    1.920E-01    6.671E-01
BA-133    -1.227E-02         1470.0     1.804E-01    1.804E-01    6.972E-01
CS-134     7.573E-02          195.2     1.479E-01    1.479E-01    1.015E+00
CS-137     6.846E-02          408.3     2.795E-01    2.795E-01    1.025E+00
CE-139    -5.666E-02          274.4     1.555E-01    1.556E-01    5.505E-01
Ba-140     1.062E+00           68.5     7.280E-01    7.301E-01    3.173E+00
La-140     2.336E-01           70.7     1.651E-01    1.655E-01    5.828E-01
CE-141    -3.432E-01          120.8     4.146E-01    4.150E-01    1.404E+00
CE-144     3.967E-01          347.3     1.378E+00    1.378E+00    4.806E+00
PM-144     1.610E-02         1700.0     2.737E-01    2.737E-01    1.007E+00
EU-152     6.094E-01           81.6     4.973E-01    4.983E-01    2.379E+00
EU-154     7.040E-01          219.3     1.544E+00    1.544E+00    5.834E+00
EU-155     1.640E+00           32.9     5.387E-01    5.461E-01    2.690E+00
HF-181    -1.219E-01          212.2     2.588E-01    2.588E-01    9.255E-01
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Ta-182     3.959E+00           27.4     1.086E+00    1.104E+00    2.841E+00
Hg-203     2.190E-01           89.5     1.960E-01    1.964E-01    6.662E-01
TL-208     2.425E+00           16.9     4.107E-01    4.295E-01    7.987E-01
pm-146     3.044E-02          469.7     1.429E-01    1.430E-01    2.551E+00
y-88       0.000E+00          707.1     7.305E-02    7.305E-02    1.267E+00
Cd-113m   -2.720E+03          115.8     3.149E+03    3.154E+03    1.079E+04
Cd-109    -4.154E-01         1089.0     4.525E+00    4.525E+00    1.583E+01
PB-210     1.094E+01           76.5     8.373E+00    8.398E+00    2.753E+01
PB-212     6.878E+00           11.6     7.985E-01    9.141E-01    1.676E+00
PB-214     7.396E+00           10.1     7.477E-01    8.407E-01    1.078E+00
BI-207     3.087E-01           69.7     2.152E-01    2.158E-01    7.159E-01
BI-212     4.082E+00           81.8     3.337E+00    3.344E+00    1.132E+01
BI-214     6.214E+00           13.3     8.289E-01    8.896E-01    1.416E+00
BI-210M    3.631E-01           72.1     2.618E-01    2.627E-01    1.029E+00
RA-224    -2.699E+01           36.7     9.899E+00    1.005E+01    3.174E+01
AC-228     1.057E+01           11.6     1.228E+00    1.342E+00    1.244E+00
TH-227     2.530E+00           60.7     1.537E+00    1.545E+00    4.827E+00
TH-229     1.765E+00          145.2     2.563E+00    2.567E+00    1.449E+01
TH-234     9.322E+00           40.7     3.793E+00    3.824E+00    2.308E+01
PA-231     3.865E+00           44.6     1.723E+00    1.736E+00    2.507E+01
PA-233     1.001E+00           43.2     4.325E-01    4.358E-01    2.047E+00
PA-234     1.770E+00           54.1     9.573E-01    9.616E-01    2.553E+00
PA-234M    2.456E+00         1446.0     3.551E+01    3.551E+01    1.403E+02
U-235      2.688E+00           55.5     1.491E+00    1.497E+00    4.775E+00
AM-241     0.000E+00         1000.0     3.052E-01    3.052E-01    2.531E+00
Np-237     4.033E+00           39.6     1.595E+00    1.611E+00    5.083E+00
Ir-192     1.051E+00           20.2     2.123E-01    2.212E-01    6.511E-01
Cs-136    -4.211E-02          540.9     2.277E-01    2.278E-01    8.589E-01
Np-239     1.391E-01          562.1     7.816E-01    7.817E-01    2.714E+00
Nd-147    -1.289E+00          143.2     1.845E+00    1.846E+00    6.464E+00
-----------------------------------------------------------------------------
Total      2.512E+02

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage  1
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-29-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20140268.An1

 Acquisition information
        Start time:                 2/10/2014 11:43:16 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.30 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:43:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:36 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0982

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.65       55.  24.46   0.73  2.108E-02    46.54   4.250    PBC<MDA PB210 
    50.07       16.  64.50   0.78  2.357E-02    50.14   8.000    PBC<MDA TH227 
                                                50.14   8.000  4.804E+00 TH227 
    63.30       47.  35.67   0.78  3.165E-02    63.29   3.810    PBC<MDA TH234 
    74.79       69.  21.76   0.80  3.679E-02
    77.27      111.  14.49   0.80  3.766E-02
    81.15       15.  93.92   0.81  3.884E-02    80.99  34.060    PBC<MDA BA133 
    87.25       45.  32.85   0.81  4.027E-02    86.49  13.100  4.726E+00 Np237 
                                                86.54  30.700  2.016E+00 EU155 
    87.29       38.  39.56   0.81  4.026E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.720E+00 EU155 
    92.79      100.  21.73   0.78  4.147E-02    92.59   5.584  1.515E+01 TH234 
    93.38       11. 158.10   0.82  4.156E-02    93.35   5.561    PBC<MDA AC228 
    97.06        8. 158.28   0.82  4.213E-02    97.50  30.000    PBC<MDA Gd153 
    99.58        4. 296.81   0.82  4.234E-02    99.50  15.000    PBC<MDA Np239 
   105.32       18.  73.88   0.83  4.278E-02   105.31  21.200    PBC<MDA EU155 
   106.66        2. 562.07   0.83  4.282E-02   106.13  22.700    PBC<MDA Np239 
   122.04        3. 485.21   0.85  4.276E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.918E-02 CO57  
   122.33        3. 445.82   0.85  4.277E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.297E-02 CO57  
   131.38       13.  77.83   0.85  4.212E-02   131.29  18.000    PBC<MDA PA234 
   134.11        3. 347.27   0.86  4.192E-02   133.54  11.090    PBC<MDA CE144 
   140.64        4. 337.18   0.86  4.119E-02   140.51  89.300    PBC<MDA Tc99m 
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 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   144.23       21.  55.46   0.87  4.080E-02   143.79  10.960    PBC<MDA U235  
   162.47       10. 100.00   0.88  3.802E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.794E+00 U235  
   162.52       10. 111.35   0.88  3.813E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.747E+00 U235  
   205.66        3. 340.86   0.92  3.312E-02   205.33   5.010    PBC<MDA U235  
   210.82        8. 145.23   0.93  3.253E-02   210.85   2.990    PBC<MDA TH229 
   234.75        7. 140.75   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
                                               235.97  12.300  9.917E-01 TH227 
   238.42      171.  10.88   0.91  2.991E-02   238.63  43.300  6.877E+00 PB212 
   242.21       11. 101.29   0.96  2.960E-02   242.00   7.430    PBC<MDA PB214 
   256.13        9.  96.06   0.97  2.846E-02   256.24   7.000    PBC<MDA TH227 
                                               256.24   7.000  2.635E+00 TH227 
   265.91        3. 242.61   0.98  2.774E-02   265.83  50.000    PBC<MDA BI210M
   277.28        2. 178.99   0.99  2.694E-02   277.28   6.310    PBC<MDA TL208 
   279.20        9.  89.49   0.99  2.681E-02   279.20  81.460    PBC<MDA Hg203 
   286.18        3. 218.24   1.00  2.648E-02   284.30   6.140    PBC<MDA I131  
   295.18       59.  18.16   0.68  2.579E-02   295.09  19.300  5.942E+00 PB214 
                                               295.95  30.160  4.198E+00 Ir192 
   299.78       19.  44.60   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.714E+01 PA231 
                                               300.18   6.200  6.804E+00 PA233 
                                               300.07   2.460  1.714E+01 PA231 
                                               300.18   6.200  6.804E+00 PA233 
   299.78       19.  44.60   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.714E+01 PA231 
                                               300.18   6.200  6.804E+00 PA233 
   299.79       19.  43.22   1.01  2.549E-02   300.03   3.280  1.287E+01 PB212 
                                               300.07   2.460  1.716E+01 PA231 
                                               300.18   6.200  6.810E+00 PA233 
   304.75       10.  72.11   1.02  2.521E-02   304.85   4.290  5.219E+00 Ba140 
                                               304.90  28.000  7.997E-01 BI210M
   304.76       11.  68.54   1.02  2.522E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  8.270E-01 BI210M
   315.49        7. 102.40   1.03  2.456E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.849E-01 Ir192 
   327.97       11.  70.66   1.04  2.391E-02   328.76  20.300    PBC<MDA La140 
   338.34       57.  19.39   0.76  2.344E-02   338.32  12.010  1.125E+01 AC228 
   344.05        4. 209.14   1.05  2.315E-02   344.29  26.500    PBC<MDA EU152 
   351.75      120.   9.62   0.70  2.280E-02   351.93  37.600  7.396E+00 PB214 
   364.04        5. 125.07   1.07  2.223E-02   364.48  81.700    PBC<MDA I131  
   384.96        9.  70.78   1.09  2.143E-02   383.84   8.940    PBC<MDA BA133 
   392.01        3. 234.97   1.09  2.112E-02   391.69  64.000    PBC<MDA SN113 
   453.22        1. 469.65   1.15  1.900E-02   453.88  65.000    PBC<MDA pm146 
   463.12       18.  36.71   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
   486.19        4. 148.40   1.18  1.806E-02   487.02  45.500    PBC<MDA La140 
   510.61       53.  18.81   1.20  1.742E-02   511.86  20.000  8.489E+00 RH106 
                                               511.86  20.000  8.489E+00 RH106 
   569.80        9.  69.72   1.25  1.611E-02   569.32  15.380  1.961E+00 CS134 
                                               569.47   8.200  3.679E+00 PA234 
                                               569.70  97.740  3.087E-01 BI207 
   569.81        8.  75.13   1.25  1.611E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.502E+00 PA234 
                                               569.70  97.740  2.939E-01 BI207 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   583.31       58.  15.54   1.06  1.584E-02   583.02  84.500  2.425E+00 TL208 
   602.62        1. 797.67   1.28  1.546E-02   602.73  98.260    PBC<MDA SB124 
   609.41       75.  12.21   1.05  1.533E-02   609.31  46.090  5.913E+00 BI214 
                                               610.30   5.750  4.746E+01 RU103 
                                               610.30   5.750  4.746E+01 RU103 
   609.50       57.  16.85   1.29  1.531E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.592E+01 RU103 
   619.60        4. 107.95   1.30  1.510E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  1.578E+00 RH106 
   639.79        4. 142.92   1.31  1.484E-02   636.97   7.170    PBC<MDA I131  
   662.27        2. 408.26   1.33  1.443E-02   661.66  85.210    PBC<MDA CS137 
   702.61        3. 235.29   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
   727.34        7.  81.76   1.39  1.345E-02   727.17   7.550    PBC<MDA BI212 
   777.86        6.  81.60   1.43  1.278E-02   778.92  12.940    PBC<MDA EU152 
   794.86        3. 195.23   1.45  1.257E-02   795.87  85.530    PBC<MDA CS134 
   810.24        5. 105.18   1.46  1.240E-02   810.78  99.460    PBC<MDA CO58  
   869.33        2. 219.27   1.51  1.172E-02   873.23  12.270    PBC<MDA EU154 
   879.13        1. 269.89   1.52  1.162E-02   883.24   9.600    PBC<MDA PA234 
   884.21        7.  62.38   1.52  1.161E-02   884.68  72.680    PBC<MDA AG110M
   889.01        3. 154.56   1.53  1.156E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  1.497E-01 Sc46  
   911.27       61.  12.80   1.17  1.135E-02   911.07  29.000  1.029E+01 AC228 
   960.06        1. 263.49   1.59  1.088E-02   964.11  14.605    PBC<MDA EU152 
   969.39       13.  44.54   1.59  1.083E-02   968.97  17.460    PBC<MDA AC228 
  1001.99        0. 131.27   1.62  1.057E-02  1001.00   0.837    PBC<MDA PA234M
  1076.09        3. 196.99   1.68  9.992E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.03        3. 210.05   1.71  9.752E-03  1112.07  13.644    PBC<MDA EU152 
  1120.22       24.  27.43   1.72  9.691E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.381E+00 Sc46  
                                              1121.30  34.900  3.958E+00 Ta182 
                                              1120.55  99.987  1.381E+00 Sc46  
                                              1121.30  34.900  3.958E+00 Ta182 
  1120.24       19.  28.68   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.24       24.  28.73   1.72  9.696E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.357E+00 Sc46  
                                              1121.30  34.900  3.888E+00 Ta182 
  1173.05        2. 252.28   1.76  9.359E-03  1173.24  99.900    PBC<MDA CO60  
  1238.36        9.  86.73   1.81  8.977E-03  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  8.073E-01 Co56  
  1384.85        6.  84.65   1.93  8.233E-03  1384.30  24.290    PBC<MDA AG110M
  1407.98        2. 257.14   1.94  8.125E-03  1408.00  21.005    PBC<MDA EU152 
  1460.83      234.   6.54   1.59  7.894E-03  1460.83  10.670  1.509E+02 K40   
  1691.44        2. 110.41   2.16  7.037E-03  1690.98  47.790    PBC<MDA SB124 
  1764.77        7.  47.71   2.21  6.804E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.52    74.78        73.        76. 2.057E+03   21.76   0.801  -        
   308.43    77.25        84.       116. 3.080E+03   14.53   0.719  -        
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.05    46.65        79.        18.     0.010    24.46   0.731s
 TH-227    199.74    50.07        47.        16.     0.009    64.50   0.778s
 TH-234    252.64    63.30       103.        22.     0.012    35.67   0.777 
 BA-133    324.00    81.15        88.        15.     0.008    93.92   0.807s
 Np-237    348.54    87.29        96.        38.     0.021    39.56   0.813 
 EU-155    348.39    87.25        86.        45.     0.025    32.85   0.813s
 Nd-147    364.08    91.17       152.       -18.    -0.010    97.76   0.817s
 TH-234    369.74    92.59       113.        37.     0.021    20.47   0.818D
 AC-228    372.78    93.35       145.        11.     0.006   158.10   0.819D
 Gd-153    387.63    97.06        72.         8.     0.004   158.28   0.823s
 Np-239    397.68    99.58        67.         4.     0.002   296.81   0.825s
 Np-239    413.88   103.63        95.        -2.    -0.001   571.58   0.829s
 EU-155    420.63   105.32        78.        18.     0.010    73.88   0.830s
 Np-239    426.01   106.66        92.         2.     0.001   562.07   0.831s
 EU-152    488.66   122.33        78.         3.     0.002   445.82   0.846s
 CO-57     487.50   122.04        77.         3.     0.001   485.21   0.846s
 PA-234    524.83   131.38        48.        13.     0.007    77.83   0.855s
 HF-181    529.28   132.49        62.        -6.    -0.004   175.74   0.856s
 CE-144    535.75   134.11        65.         3.     0.002   347.27   0.857s
 HF-181    550.36   137.77        80.        -8.    -0.004   169.29   0.859s
 CO-57     551.68   138.10        80.        -9.    -0.005   138.90   0.860s
 Tc-99m    561.85   140.64        74.         4.     0.002   337.18   0.863s
 U-235     576.20   144.23        59.        21.     0.012    55.46   0.866s
 CE-141    581.26   145.49       101.       -12.    -0.007   120.81   0.868s
 Ba-140    649.34   162.52        52.        10.     0.005   111.35   0.884s
 U-235     649.13   162.47        42.        10.     0.005   100.00   0.885s
 CE-139    652.04   163.20        35.        -3.    -0.002   274.36   0.887s
 U-235     821.83   205.66        51.         3.     0.002   340.86   0.924s
 TH-229    842.45   210.82        58.         8.     0.004   145.23   0.929s
 TH-227    938.16   234.75        40.         7.     0.004   140.75   0.952s
 PB-212    952.83   238.42        61.       160.     0.089    10.88   0.908 
 RA-224    957.92   239.69       206.       -59.    -0.033    36.68   0.957s
 PB-214    967.97   242.21        59.        11.     0.006   101.29   0.958s
 EU-152    974.89   243.94        53.       -10.    -0.006   105.06   0.960s
 TH-227   1023.66   256.13        36.         9.     0.005    96.06   0.971s
 Cd-113m  1057.11   264.50        41.        -8.    -0.005   115.77   0.978s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage  6
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.76   265.91        24.         3.     0.002   242.61   0.979s
 TL-208   1108.23   277.28        18.         2.     0.001   178.99   0.990D
 Hg-203   1115.89   279.20        25.         9.     0.005    89.49   0.992D
 I-131    1143.82   286.18        20.         3.     0.002   218.24   0.996s
 PB-214   1179.81   295.18        23.        53.     0.030    18.16   0.683s
 Ir-192   1179.96   295.22        25.        50.     0.028    20.19   1.007s
 PB-212   1198.19   299.78        28.        19.     0.011    44.60   1.011s
 PA-231   1198.19   299.78        28.        19.     0.011    44.60   1.011s
 PA-233   1198.21   299.79        25.        19.     0.011    43.22   1.011s
 PA-231   1209.27   302.55        42.       -10.    -0.005    98.68   1.013s
 BA-133   1209.48   302.60        42.       -10.    -0.005    98.54   1.013s
 Ba-140   1218.11   304.76        21.        11.     0.006    68.54   1.015s
 BI-210M  1218.07   304.75        22.        10.     0.006    72.11   1.015s
 Ir-192   1234.43   308.84        35.        -4.    -0.002   243.28   1.019s
 Ir-192   1261.01   315.49        23.         7.     0.004   102.40   1.026s
 La-140   1310.93   327.97        23.        11.     0.006    70.66   1.037s
 AC-228   1352.39   338.34        17.        57.     0.032    19.39   0.761s
 Cs-136   1361.27   340.56        62.       -10.    -0.006   114.74   1.048s
 EU-152   1375.23   344.05        26.         4.     0.002   209.14   1.051s
 HF-181   1382.93   345.98        29.        -4.    -0.002   197.85   1.053s
 PB-214   1406.00   351.75         9.       114.     0.063     9.62   0.698s
 I-131    1455.18   364.04        19.         5.     0.003   125.07   1.070s
 BA-133   1538.82   384.96        17.         9.     0.005    70.78   1.087s
 SN-113   1567.02   392.01        21.         3.     0.002   234.97   1.094s
 SB-125   1719.06   430.03        15.        -1.    -0.001   433.46   1.127s
 AG-108M  1748.92   437.49        15.        -2.    -0.001   330.68   1.132s
 pm-146   1811.79   453.22        21.         1.     0.001   469.65   1.150s
 SB-125   1851.41   463.12        12.        18.     0.010    36.71   1.159 
 PM-144   1907.27   477.09        23.        -2.    -0.001   424.41   1.170s
 HF-181   1927.47   482.14        22.        -3.    -0.002   212.22   1.175s
 La-140   1943.68   486.19        17.         4.     0.002   148.40   1.180s
 RH-106   2041.35   510.61        24.        53.     0.030    18.81   1.202 
 Nd-147   2122.00   530.78        24.        -5.    -0.003   143.16   1.219s
 CS-134   2252.04   563.29        19.        -2.    -0.001   314.32   1.247s
 PA-234   2278.13   569.81        15.         8.     0.005    75.13   1.253s
 BI-207   2278.08   569.80        14.         9.     0.005    69.72   1.253s
 TL-208   2332.11   583.31        13.        58.     0.032    15.54   1.056s
 SB-124   2409.33   602.62        21.         1.     0.000   797.67   1.282s
 BI-214   2436.52   609.41        11.        75.     0.042    12.21   1.052s
 RU-103   2436.87   609.50        18.        57.     0.032    16.85   1.288s
 AG-108M  2447.70   612.21        20.        -6.    -0.003   119.47   1.292s
 PM-144   2470.94   618.02        17.        -2.    -0.001   288.36   1.295s
 RH-106   2477.27   619.60         8.         4.     0.002   107.95   1.299s
 SB-125   2541.50   635.66        28.        -3.    -0.002   234.20   1.311s
 I-131    2558.01   639.79        12.         4.     0.002   142.92   1.312s
 CS-137   2647.93   662.27        18.         2.     0.001   408.26   1.333s
 NB-94    2809.30   702.61        19.         3.     0.002   235.29   1.368s
 AG-108M  2898.85   725.00        21.        -3.    -0.002   240.58   1.386s
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage  7
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212   2908.23   727.34        15.         7.     0.004    81.76   1.390s
 pm-146   2946.89   737.01        19.        -3.    -0.002   212.94   1.397s
 EU-152   3110.34   777.86         9.         6.     0.003    81.60   1.434s
 CS-134   3178.34   794.86        14.         3.     0.002   195.23   1.448s
 CO-58    3239.86   810.24        11.         5.     0.003   105.18   1.461s
 Cs-136   3272.51   818.40        12.        -1.    -0.001   540.89   1.467s
 NB-94    3483.52   871.15        19.        -4.    -0.002   171.77   1.512s
 EU-154   3476.27   869.33         7.         2.     0.001   219.27   1.514s
 PA-234   3521.19   880.56        21.        -6.    -0.003   116.73   1.520s
 PA-234   3515.45   879.13         6.         1.     0.001   269.89   1.522s
 AG-110M  3535.79   884.21         5.         7.     0.004    62.38   1.523s
 Sc-46    3554.98   889.01        10.         3.     0.002   154.56   1.527s
 AC-228   3644.05   911.27         0.        61.     0.034    12.80   1.166s
 PA-234   3782.60   945.90        15.        -1.     0.000   825.50   1.574s
 EU-152   3839.27   960.06         2.         1.     0.000   263.49   1.589s
 AC-228   3876.59   969.39        11.        13.     0.007    44.54   1.594s
 EU-154   3985.33   996.57        18.        -3.    -0.002   224.21   1.616s
 EU-154   4017.44  1004.60        19.        -1.    -0.001   465.54   1.623s
 Cs-136   4193.37  1048.57        13.        -1.    -0.001   388.25   1.659s
 RH-106   4201.68  1050.64        14.        -2.    -0.001   261.03   1.660s
 BI-207   4252.80  1063.42        22.        -1.    -0.001   515.68   1.671s
 Ga-68    4303.52  1076.09        13.         3.     0.001   196.99   1.682s
 EU-152   4447.30  1112.03        15.         3.     0.002   210.05   1.711s
 ZN-65    4472.39  1118.29        42.       -13.    -0.007    75.68   1.713s
 BI-214   4480.16  1120.24        16.        19.     0.010    28.68   1.717s
 Sc-46    4480.17  1120.24        11.        24.     0.013    28.73   1.717s
 Ta-182   4480.10  1120.22        10.        24.     0.013    27.43   1.718s
 CO-60    4691.50  1173.05        14.         2.     0.001   252.28   1.760s
 Ta-182   4749.96  1187.66        21.        -1.    -0.001   569.95   1.772s
 Ta-182   4883.86  1221.12        23.        -6.    -0.003   120.19   1.798s
 Co-56    4952.85  1238.36        24.         9.     0.005    86.73   1.812s
 NA-22    5097.35  1274.47        19.        -2.    -0.001   255.91   1.840s
 EU-154   5097.42  1274.48        19.        -2.    -0.001   256.43   1.840s
 CO-60    5327.47  1331.96        16.        -1.    -0.001   442.37   1.886s
 AG-110M  5539.12  1384.85         8.         6.     0.003    84.65   1.926 
 EU-152   5631.70  1407.98        11.         2.     0.001   257.14   1.944s
 K-40     5843.25  1460.83         5.       229.     0.127     6.54   1.593 
 SB-124   6766.39  1691.44         2.         2.     0.001   110.41   2.157s
 BI-214   7059.95  1764.77        10.         7.     0.004    47.71   2.211s
 Co-56    7091.42  1772.63        14.        -4.    -0.002   151.39   2.215s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage  8
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4382E-02                                      5.31E+01             
                           477.60-1.438E-02 %(  6.954E+00 1.30E+04 1.05E+01 G  
 
NA-22    C  -1.5710E-01                                      9.50E+02             
                          1274.53-1.571E-01 ?(  1.455E+00 2.56E+02 9.99E+01 G  
 
K-40     N   1.5091E+02                                      4.66E+11             
                          1460.83 1.509E+02  (P 8.788E+00 6.54E+00 1.07E+01 G  
 
Sc-46    F   7.5312E-01                                      8.38E+01             
                           889.28 1.497E-01 &(  8.396E-01 1.55E+02 1.00E+02 G  
                          1120.55 1.357E+00 ?(  1.053E+00 2.87E+01 1.00E+02 G  
 
CR-51    F   1.5374E-01                                      2.77E+01             
                           320.08 1.537E-01 %(  6.425E+00 1.15E+03 9.94E+00 G  
 
MN-54    C  -4.1174E-03                                      3.12E+02             
                           834.85-4.117E-03 %(  9.754E-01 6.28E+03 1.00E+02 G  
 
FE-59    F   3.8929E-02                                      4.45E+01             
                          1099.25 3.893E-02 %(  2.119E+00 1.45E+03 5.65E+01 G  
                          1291.60 0.000E+00 &   3.730E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   3.2132E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  9.787E-01 1.00E+03 9.99E+01 G  
                          1238.28 8.073E-01 ?(  2.376E+00 8.67E+01 6.61E+01 G  
                          1037.84 0.000E+00 -   6.806E+00 1.00E+03 1.41E+01 G  
                          1771.35-1.940E+00 +   1.051E+01 1.51E+02 1.55E+01  A 
 
CO-57    C   3.9182E-02                                      2.72E+02             
                           122.06 3.918E-02 ?(  6.624E-01 4.85E+02 8.56E+01 G  
                           136.47-1.169E+00 &   5.538E+00 1.39E+02 1.07E+01 G  
 
CO-58    C   2.1832E-01                                      7.09E+01             
                           810.78 2.183E-01 &(  8.045E-01 1.05E+02 9.95E+01 G  
 
CO-60    F   2.2798E-02                                      1.93E+03             
                          1332.50-8.532E-02 ?(  1.397E+00 4.42E+02 1.00E+02 G  
                          1173.24 1.310E-01 &(  1.211E+00 2.52E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage  9
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -1.4764E+00                                      2.44E+02             
                          1115.55-1.476E+00 ?(  3.733E+00 7.57E+01 5.06E+01 G  
 
NB-94    I   1.1158E-01                                      7.41E+06             
                           702.63 1.116E-01 &(  9.473E-01 2.35E+02 9.79E+01 G  
                           871.10-1.803E-01 +   1.102E+00 1.72E+02 9.99E+01 G  
 
ZR-95    I  -2.6051E-02                                      6.40E+01             
                           756.73-2.605E-02 %(  1.836E+00 1.90E+03 5.45E+01 G  
                           724.20-1.115E-02 %   2.304E+00 5.59E+03 4.42E+01 G  
 
NB-95    I  -1.2631E-03                                      6.40E+01             
                           765.79-1.263E-03 %(  9.925E-01 2.11E+04 9.98E+01 G  
 
RH-106   I   1.5779E+00                                      3.74E+02             
                           621.92 1.578E+00 ?(  6.020E+00 1.08E+02 9.93E+00 G  
                          1050.36-7.340E+00 +   7.036E+01 2.61E+02 1.56E+00 G  
                           511.86 8.489E+00 ?   4.038E+00 1.88E+01 2.00E+01 GA 
 
AG-108M  C  -5.3077E-02                                      1.53E+05             
                           433.94-5.308E-02 ?(  6.473E-01 3.31E+02 9.05E+01 G  
                           722.94-1.262E-01 +   1.092E+00 2.41E+02 9.08E+01 G  
                           614.28-2.275E-01 +   9.479E-01 1.19E+02 8.98E+01 G  
 
AG-110M  F   7.1445E-01                                      2.50E+02             
                           884.68 4.418E-01 ?(  8.916E-01 6.24E+01 7.27E+01 G  
                           657.76 0.000E+00 -   1.091E+00 1.00E+03 9.46E+01 G  
                           937.49-2.132E-04 %   3.040E+00 3.77E+05 3.44E+01 G  
                          1384.30 1.530E+00 ?(  4.441E+00 8.46E+01 2.43E+01 G  
                           763.94 0.000E+00 &   5.955E+00 1.00E+03 2.23E+01 G  
 
SN-113   F   1.1586E-01                                      1.15E+02             
                           391.69 1.159E-01 &(  9.791E-01 2.35E+02 6.40E+01 G  
 
SB-124   F   1.4182E-01                                      6.02E+01             
                           602.73 3.003E-02 ?(  8.809E-01 7.98E+02 9.83E+01 G  
                          1690.98 3.717E-01 ?(  1.526E+00 1.10E+02 4.78E+01 G  
                           722.79-1.756E-01 %   7.305E+00 1.09E+03 1.08E+01 G  
 
SB-125   I   1.2224E+00                                      1.01E+03             
                           427.88-1.234E-01 &(  1.982E+00 4.33E+02 2.96E+01 G  
                           600.50 4.763E-02 %   4.382E+00 2.45E+03 1.79E+01 G  
                           635.89-1.085E+00 +   9.031E+00 2.34E+02 1.13E+01 G  
                           463.37 5.027E+00  (  5.405E+00 3.67E+01 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 10
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   3.5100E-01                                      8.02E+00             
                           364.48 1.616E-01 @(  7.073E-01 1.25E+02 8.17E+01 G  
                           284.30 1.039E+00 ?(  8.136E+00 2.18E+02 6.14E+00 G  
                           636.97 1.920E+00 &(  9.834E+00 1.43E+02 7.17E+00 G  
 
Gd-153   F   3.4232E-01                                      2.42E+02             
                            97.50 3.423E-01  (  1.858E+00 1.58E+02 3.00E+01 G  
                           103.20-7.021E-02 %   3.275E+00 1.35E+03 2.18E+01 G  
 
Ga-68    C   5.2951E+00                                      4.71E-02             
                          1077.40 5.295E+00 ?(  3.801E+01 1.97E+02 3.30E+00 G  
 
Tc-99m   I   5.6937E-02                                      2.51E-01             
                           140.51 5.694E-02 ?(  6.671E-01 3.37E+02 8.93E+01 G  
 
BA-133   F  -1.2274E-02                                      3.85E+03             
                           356.00-1.227E-02 %(  6.972E-01 1.47E+03 6.20E+01 G  
                           302.85-1.177E+00 +   3.939E+00 9.85E+01 1.83E+01 G  
                           383.84 2.710E+00 ?   6.390E+00 7.08E+01 8.94E+00 GA 
                            80.99 6.178E-01 @   1.950E+00 9.39E+01 3.41E+01 GA 
 
CS-134   I   7.5733E-02                                      7.54E+02             
                           604.71 1.159E-02 %(  1.015E+00 2.40E+03 9.76E+01 G  
                           795.87 1.489E-01 &(  1.054E+00 1.95E+02 8.55E+01 G  
                           569.32 0.000E+00 -   6.395E+00 1.00E+03 1.54E+01 G  
                           801.95 0.000E+00 -   1.240E+01 1.00E+03 8.69E+00 G  
                           563.24-8.306E-01 +   9.495E+00 3.14E+02 8.35E+00 G  
 
CS-137   I   6.8456E-02                                      1.10E+04             
                           661.66 6.846E-02 ?(  1.025E+00 4.08E+02 8.52E+01 G  
 
CE-139   F  -5.6661E-02                                      1.38E+02             
                           165.85-5.666E-02 ?(  5.505E-01 2.74E+02 7.99E+01 G  
 
Ba-140   I   1.0621E+00                                      1.28E+01             
                           537.26 0.000E+00 ?(  3.173E+00 1.00E+03 2.44E+01 G  
                           162.66 2.237E+00 &(  8.489E+00 1.11E+02 6.22E+00 G  
                           304.85 5.397E+00  (  1.228E+01 6.85E+01 4.29E+00 G  
 
La-140   I   2.3362E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.828E-01 1.00E+03 9.54E+01 G  
                           487.02 2.845E-01 &(  1.497E+00 1.48E+02 4.55E+01 G  
                           328.76 1.218E+00 ?(  2.864E+00 7.07E+01 2.03E+01 G  
                           815.77 0.000E+00 -   3.004E+00 1.00E+03 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 11
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -3.4320E-01                                      3.25E+01             
                           145.44-3.432E-01 ?(  1.404E+00 1.21E+02 4.82E+01 G  
 
CE-144   I   3.9667E-01                                      2.85E+02             
                           133.54 3.967E-01 ?(  4.806E+00 3.47E+02 1.11E+01 G  
 
PM-144   C   1.6100E-02                                      3.63E+02             
                           696.54 1.610E-02 %(  1.007E+00 1.70E+03 9.90E+01 G  
                           618.06-7.794E-02 +   8.193E-01 2.88E+02 9.91E+01 G  
                           476.81-1.167E-01 +   1.799E+00 4.24E+02 4.20E+01 G  
 
EU-152   F   6.0938E-01                                      4.94E+03             
                           344.29 3.202E-01  (  2.379E+00 2.09E+02 2.65E+01 G  
                          1112.07 1.143E+00 ?(  8.709E+00 2.10E+02 1.36E+01 G  
                           121.78 1.287E-01 ?(  1.997E+00 4.46E+02 2.86E+01 G  
                           778.92 2.063E+00 ?(  5.732E+00 8.16E+01 1.29E+01 G  
                           964.11 2.882E-01 ?(  3.221E+00 2.63E+02 1.46E+01 G  
                           244.69-2.558E+00 +   9.133E+00 1.05E+02 7.58E+00 G  
                          1408.00 6.280E-01 ?   5.991E+00 2.57E+02 2.10E+01 GA 
 
EU-154   I   7.0404E-01                                      3.14E+03             
                           873.23 7.040E-01 ?(  5.834E+00 2.19E+02 1.23E+01 G  
                           123.10-8.394E-03 %   1.381E+00 4.69E+03 4.08E+01 G  
                          1274.54-4.452E-01 +   4.132E+00 2.56E+02 3.52E+01 G  
                           723.36-1.728E-02 %   4.658E+00 7.22E+03 2.02E+01 G  
                          1004.77-3.983E-01 +   6.798E+00 4.66E+02 1.80E+01 G  
                           996.33-1.378E+00 +   1.115E+01 2.24E+02 1.06E+01 G  
 
EU-155   I   1.6396E+00                                      1.81E+03             
                           105.31 1.094E+00  (  2.690E+00 7.39E+01 2.12E+01 G  
                            86.54 2.016E+00 &(  2.066E+00 3.29E+01 3.07E+01 G  
 
HF-181   F  -1.2193E-01                                      4.24E+01             
                           482.00-1.219E-01 ?(  9.255E-01 2.12E+02 8.05E+01 G  
                           133.02-1.986E-01 +   1.204E+00 1.76E+02 4.33E+01 G  
                           345.83-6.389E-01 +   4.463E+00 1.98E+02 1.51E+01 G  
                           136.30-1.747E+00 +   1.014E+01 1.69E+02 5.85E+00 G  
 
Ta-182   F   3.9585E+00                                      1.14E+02             
                          1121.30 3.958E+00 ?(  2.841E+00 2.74E+01 3.49E+01 G  
                          1221.41-1.362E+00 -   5.687E+00 1.20E+02 2.70E+01 G  
                          1189.05-4.309E-01 -   8.988E+00 5.70E+02 1.62E+01 G  
 
Hg-203   F   2.1904E-01                                      4.66E+01             
                           279.20 2.190E-01  (  6.662E-01 8.95E+01 8.15E+01 G  

Page 874 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 12
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   2.4249E+00                                      6.98E+02             
                           583.02 2.425E+00 @(P 7.987E-01 1.55E+01 8.45E+01 G  
                           277.28 6.283E-01 - P 7.361E+00 1.79E+02 6.31E+00 G  
                           860.56-7.862E-02 & P 4.920E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   3.0436E-02                                      2.02E+03             
                           747.16-3.279E-02 %(  2.551E+00 2.06E+03 3.40E+01 G  
                           735.72-5.511E-01 +   4.223E+00 2.13E+02 2.25E+01 G  
                           453.88 6.351E-02 &(  1.089E+00 4.70E+02 6.50E+01 G  
 
Cd-113m     -2.7201E+03                                      5.33E+03             
                           263.70-2.720E+03 ?(  1.079E+04 1.16E+02 6.00E-03   K
 
Cd-109   F  -4.1544E-01                                      4.53E+02             
                            88.04-4.154E-01 %(  1.583E+01 1.09E+03 3.79E+00 G  
 
PB-210   N   1.0939E+01                                      8.14E+03             
                            46.54 1.094E+01 @(P 2.753E+01 2.45E+01 4.25E+00 G  
 
PB-212   N   6.8775E+00                                      6.98E+02             
                           238.63 6.877E+00  (P 1.676E+00 1.09E+01 4.33E+01 G  
                           300.03 1.286E+01 +   1.805E+01 4.46E+01 3.28E+00 GA 
 
PB-214   N   7.3959E+00                                      5.84E+05             
                           351.93 7.396E+00  (P 1.078E+00 9.62E+00 3.76E+01 G  
                           295.09 5.942E+00 - P 2.783E+00 1.82E+01 1.93E+01 G  
                           242.00 2.834E+00 -   9.722E+00 1.01E+02 7.43E+00 GA 
 
BI-207   C   3.0874E-01                                      1.18E+04             
                           569.70 3.087E-01 ?(  7.159E-01 6.97E+01 9.77E+01 G  
                          1063.66-9.541E-02 &   1.798E+00 5.16E+02 7.45E+01 G  
 
BI-212   N   4.0820E+00                                      6.98E+02             
                           727.17 4.082E+00 ?(  1.132E+01 8.18E+01 7.55E+00 G  
                           785.42 1.440E-01 %   5.730E+01 1.01E+04 1.28E+00 GA 
 
BI-214   N   6.2136E+00                                      5.84E+05             
                           609.31 5.913E+00 *(P 1.416E+00 1.22E+01 4.61E+01 G  
                          1120.29 7.130E+00 ?(P 8.125E+00 2.87E+01 1.51E+01 G  
                          1764.49 3.791E+00 - P 9.266E+00 4.77E+01 1.54E+01 G  
 
BI-210M  T   3.6310E-01                                      1.10E+09             
                           265.83 1.186E-01 ?(  1.029E+00 2.43E+02 5.00E+01 G  
                           304.90 7.997E-01  (  1.924E+00 7.21E+01 2.80E+01 G  

Page 875 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 13
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RA-224   N  -2.6991E+01                                      6.98E+02             
                           240.99-2.699E+01 &(  3.174E+01 3.67E+01 4.10E+00 G  
 
AC-228   N   1.0573E+01                                      2.10E+03             
                           911.07 1.029E+01  (  1.244E+00 1.28E+01 2.90E+01 G  
                           968.97 3.891E+00 -   5.290E+00 4.45E+01 1.75E+01 G  
                           338.32 1.125E+01 *(  4.327E+00 1.94E+01 1.20E+01 G  
                            93.35 2.638E+00 -   1.414E+01 1.58E+02 5.56E+00 XA 
 
TH-227   N   2.5300E+00                                      7.95E+03             
                           235.97 9.917E-01 &(  4.827E+00 1.41E+02 1.23E+01 G  
                            50.14 4.804E+00 ?(  1.023E+01 6.45E+01 8.00E+00 G  
                           256.24 2.635E+00 &(  8.602E+00 9.61E+01 7.00E+00 G  
 
TH-229   N   1.7651E+00                                      2.68E+06             
                           193.51 0.000E+00 &(  1.449E+01 1.00E+03 4.40E+00 G  
                           210.85 4.362E+00  (  2.177E+01 1.45E+02 2.99E+00 G  
 
TH-234   N   9.3215E+00                                      1.63E+12             
                            63.29 9.971E+00  (P 2.308E+01 3.57E+01 3.81E+00 G  
                            92.59 8.878E+00  (P 1.254E+01 2.05E+01 5.58E+00 G  
 
PA-231   N   3.8645E+00                                      1.20E+07             
                           302.65-7.478E+00 ?(  2.507E+01 9.87E+01 2.88E+00 G  
                           300.07 1.714E+01 ?(  2.408E+01 4.46E+01 2.46E+00 G  
 
PA-233   C   1.0006E+00                                      7.82E+08             
                           312.01 0.000E+00 ?(  2.047E+00 1.00E+03 3.60E+01 G  
                           300.18 6.810E+00 @(  9.204E+00 4.32E+01 6.20E+00 G  
 
PA-234   N   1.7698E+00                                      1.63E+12             
                           131.29 9.806E-01  (  2.553E+00 7.78E+01 1.80E+01 G  
                           946.02-2.556E-01 -   7.896E+00 8.25E+02 1.34E+01 G  
                           569.47 3.502E+00 ?(  8.833E+00 7.51E+01 8.20E+00 G  
                           883.24 6.914E-01 -   7.186E+00 2.70E+02 9.60E+00 G  
                           880.53-4.710E+00 +   1.911E+01 1.17E+02 6.00E+00 GA 
 
PA-234M  N   2.4562E+00                                      1.63E+12             
                          1001.00 2.456E+00 %(P 1.403E+02 1.31E+02 8.37E-01 G  
                           766.41-3.230E+01 % P 3.690E+02 6.86E+02 2.94E-01 G  
 
U-235    N   2.6882E+00                                      2.57E+11             
                           143.79 2.639E+00 &(  4.775E+00 5.55E+01 1.10E+01 G  
                           205.33 1.008E+00 &   1.207E+01 3.41E+02 5.01E+00 G  
                           163.38 2.794E+00 @(  9.500E+00 1.00E+02 5.08E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 14
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   4.0329E+00                                      2.14E+06             
                            86.49 4.033E+00 &(  5.083E+00 3.96E+01 1.31E+01 G  
 
Ir-192   F   1.0513E+00                                      7.40E+01             
                           316.49 1.849E-01 ?(  6.511E-01 1.02E+02 8.70E+01 G  
                           468.06 0.000E+00 -   1.696E+00 1.00E+03 5.18E+01 G  
                           308.44-2.466E-01 +   2.118E+00 2.43E+02 3.18E+01 G  
                           295.95 3.552E+00 ?(  1.875E+00 2.02E+01 3.02E+01 G  
 
Cs-136   F  -4.2105E-02                                      1.30E+01             
                           818.50-4.210E-02 ?(  8.589E-01 5.41E+02 1.00E+02 G  
                          1048.07-9.280E-02 +   1.342E+00 3.88E+02 8.00E+01 G  
                           340.57-5.123E-01 +   2.000E+00 1.15E+02 4.69E+01 G  
 
Np-239   T   1.3906E-01                                      2.36E+00             
                           103.70-1.316E-01 +   2.610E+00 5.72E+02 2.40E+01 X  
                           106.13 1.391E-01 ?(  2.714E+00 5.62E+02 2.27E+01 G  
                            99.50 3.458E-01 ?   3.570E+00 2.97E+02 1.50E+01 X  
 
Nd-147      -1.2885E+00                                      1.11E+01             
                           531.00-1.288E+00 ?(  6.464E+00 1.43E+02 1.30E+01 G  
                            91.10-8.750E-01 +   2.866E+00 9.78E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 15
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.07        47.        16.     0.009    64.50   4.804E+00   
 BA-133      81.15        88.        15.     0.008    93.92   6.178E-01   
 Np-237      87.29        96.        38.     0.021    39.56   4.033E+00   
 EU-155      87.25        86.        45.     0.025    32.85   2.016E+00   
 Nd-147      91.17       152.       -18.    -0.010    97.76  -8.750E-01   
 Gd-153      97.06        72.         8.     0.004   158.28   3.423E-01   
 Np-239      99.58        67.         4.     0.002   296.81   3.458E-01   
 Np-239     103.63        95.        -2.    -0.001   571.58  -1.316E-01   
 EU-155     105.32        78.        18.     0.010    73.88   1.094E+00   
 Np-239     106.66        92.         2.     0.001   562.07   1.391E-01   
 EU-152     122.33        78.         3.     0.002   445.82   1.287E-01   
 CO-57      122.04        77.         3.     0.001   485.21   3.918E-02   
 PA-234     131.38        48.        13.     0.007    77.83   9.806E-01   
 HF-181     132.49        62.        -6.    -0.004   175.74  -1.986E-01   
 CE-144     134.11        65.         3.     0.002   347.27   3.967E-01   
 HF-181     137.77        80.        -8.    -0.004   169.29  -1.747E+00   
 CO-57      138.10        80.        -9.    -0.005   138.90  -1.169E+00   
 Tc-99m     140.64        74.         4.     0.002   337.18   5.694E-02   
 U-235      144.23        59.        21.     0.012    55.46   2.639E+00   
 CE-141     145.49       101.       -12.    -0.007   120.81  -3.432E-01   
 Ba-140     162.52        52.        10.     0.005   111.35   2.237E+00   
 U-235      162.47        42.        10.     0.005   100.00   2.794E+00   
 CE-139     163.20        35.        -3.    -0.002   274.36  -5.666E-02   
 U-235      205.66        51.         3.     0.002   340.86   1.008E+00   
 TH-229     210.82        58.         8.     0.004   145.23   4.362E+00   
 TH-227     234.75        40.         7.     0.004   140.75   9.917E-01   
 RA-224     239.69       206.       -59.    -0.033    36.68  -2.699E+01   
 EU-152     243.94        53.       -10.    -0.006   105.06  -2.558E+00   
 TH-227     256.13        36.         9.     0.005    96.06   2.635E+00   
 Cd-113m    264.50        41.        -8.    -0.005   115.77  -2.720E+03   
 BI-210M    265.91        24.         3.     0.002   242.61   1.186E-01   
 I-131      286.18        20.         3.     0.002   218.24   1.039E+00   
 Ir-192     295.22        25.        50.     0.028    20.19   3.552E+00   
 PA-231     299.78        28.        19.     0.011    44.60   1.714E+01   
 PA-233     299.79        25.        19.     0.011    43.22   6.810E+00   
 PA-231     302.55        42.       -10.    -0.005    98.68  -7.478E+00   
 BA-133     302.60        42.       -10.    -0.005    98.54  -1.177E+00   
 Ba-140     304.76        21.        11.     0.006    68.54   5.397E+00   
 BI-210M    304.75        22.        10.     0.006    72.11   7.997E-01   
 Ir-192     308.84        35.        -4.    -0.002   243.28  -2.466E-01   
 Ir-192     315.49        23.         7.     0.004   102.40   1.849E-01   

Page 878 of 1334



      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 16
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     327.97        23.        11.     0.006    70.66   1.218E+00   
 Cs-136     340.56        62.       -10.    -0.006   114.74  -5.123E-01   
 EU-152     344.05        26.         4.     0.002   209.14   3.202E-01   
 HF-181     345.98        29.        -4.    -0.002   197.85  -6.389E-01   
 I-131      364.04        19.         5.     0.003   125.07   1.616E-01   
 BA-133     384.96        17.         9.     0.005    70.78   2.710E+00   
 SN-113     392.01        21.         3.     0.002   234.97   1.159E-01   
 SB-125     430.03        15.        -1.    -0.001   433.46  -1.234E-01   
 AG-108M    437.49        15.        -2.    -0.001   330.68  -5.308E-02   
 pm-146     453.22        21.         1.     0.001   469.65   6.351E-02   
 SB-125     463.12        12.        18.     0.010    36.71   5.027E+00   
 PM-144     477.09        23.        -2.    -0.001   424.41  -1.167E-01   
 HF-181     482.14        22.        -3.    -0.002   212.22  -1.219E-01   
 La-140     486.19        17.         4.     0.002   148.40   2.845E-01   
 RH-106     510.61        24.        53.     0.030    18.81   8.489E+00   
 Nd-147     530.78        24.        -5.    -0.003   143.16  -1.288E+00   
 CS-134     563.29        19.        -2.    -0.001   314.32  -8.306E-01   
 PA-234     569.81        15.         8.     0.005    75.13   3.502E+00   
 BI-207     569.80        14.         9.     0.005    69.72   3.087E-01   
 SB-124     602.62        21.         1.     0.000   797.67   3.003E-02   
 RU-103     609.50        18.        57.     0.032    16.85   3.592E+01   
 AG-108M    612.21        20.        -6.    -0.003   119.47  -2.275E-01   
 PM-144     618.02        17.        -2.    -0.001   288.36  -7.794E-02   
 RH-106     619.60         8.         4.     0.002   107.95   1.578E+00   
 SB-125     635.66        28.        -3.    -0.002   234.20  -1.085E+00   
 I-131      639.79        12.         4.     0.002   142.92   1.920E+00   
 CS-137     662.27        18.         2.     0.001   408.26   6.846E-02   
 NB-94      702.61        19.         3.     0.002   235.29   1.116E-01   
 AG-108M    725.00        21.        -3.    -0.002   240.58  -1.262E-01   
 BI-212     727.34        15.         7.     0.004    81.76   4.082E+00   
 pm-146     737.01        19.        -3.    -0.002   212.94  -5.511E-01   
 EU-152     777.86         9.         6.     0.003    81.60   2.063E+00   
 CS-134     794.86        14.         3.     0.002   195.23   1.489E-01   
 CO-58      810.24        11.         5.     0.003   105.18   2.183E-01   
 Cs-136     818.40        12.        -1.    -0.001   540.89  -4.210E-02   
 NB-94      871.15        19.        -4.    -0.002   171.77  -1.803E-01   
 EU-154     869.33         7.         2.     0.001   219.27   7.040E-01   
 PA-234     880.56        21.        -6.    -0.003   116.73  -4.710E+00   
 PA-234     879.13         6.         1.     0.001   269.89   6.914E-01   
 AG-110M    884.21         5.         7.     0.004    62.38   4.418E-01   
 Sc-46      889.01        10.         3.     0.002   154.56   1.497E-01   
 PA-234     945.90        15.        -1.     0.000   825.50  -2.556E-01   
 EU-152     960.06         2.         1.     0.000   263.49   2.882E-01   
 EU-154     996.57        18.        -3.    -0.002   224.21  -1.378E+00   
 EU-154    1004.60        19.        -1.    -0.001   465.54  -3.983E-01   
 Cs-136    1048.57        13.        -1.    -0.001   388.25  -9.280E-02   
 RH-106    1050.64        14.        -2.    -0.001   261.03  -7.340E+00   
 BI-207    1063.42        22.        -1.    -0.001   515.68  -9.541E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68     1076.09        13.         3.     0.001   196.99   5.295E+00   
 EU-152    1112.03        15.         3.     0.002   210.05   1.143E+00   
 ZN-65     1118.29        42.       -13.    -0.007    75.68  -1.476E+00   
 Sc-46     1120.24        11.        24.     0.013    28.73   1.357E+00   
 Ta-182    1120.22        10.        24.     0.013    27.43   3.958E+00   
 CO-60     1173.05        14.         2.     0.001   252.28   1.310E-01   
 Ta-182    1187.66        21.        -1.    -0.001   569.95  -4.309E-01   
 Ta-182    1221.12        23.        -6.    -0.003   120.19  -1.362E+00   
 Co-56     1238.36        24.         9.     0.005    86.73   8.073E-01   
 NA-22     1274.47        19.        -2.    -0.001   255.91  -1.571E-01   
 EU-154    1274.48        19.        -2.    -0.001   256.43  -4.452E-01   
 CO-60     1331.96        16.        -1.    -0.001   442.37  -8.532E-02   
 AG-110M   1384.85         8.         6.     0.003    84.65   1.530E+00   
 EU-152    1407.98        11.         2.     0.001   257.14   6.280E-01   
 SB-124    1691.44         2.         2.     0.001   110.41   3.717E-01   
 Co-56     1772.63        14.        -4.    -0.002   151.39  -1.940E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4382E-02   -1.4382E-02    1.303E+04%                6.95E+00
 NA-22  #A   -1.5710E-01   -1.5710E-01    2.559E+02%                1.45E+00
 K-40         1.5091E+02    1.5091E+02    6.685E+00%                8.79E+00
 Sc-46  #A    7.5312E-01    7.5312E-01    2.873E+01%                8.40E-01
 CR-51  #A    1.5374E-01    1.5374E-01    1.152E+03%                6.43E+00
 MN-54  #A   -4.1174E-03   -4.1174E-03    6.283E+03%                9.75E-01
 FE-59  #A    3.8929E-02    3.8929E-02    1.449E+03%                2.12E+00
 Co-56  #A    3.2132E-01    3.2132E-01    8.673E+01%                9.79E-01
 CO-57  #A    3.9182E-02    3.9182E-02    4.852E+02%                6.62E-01
 CO-58  #A    2.1832E-01    2.1832E-01    1.052E+02%                8.05E-01
 CO-60  #A    2.2798E-02    2.2798E-02    2.523E+02%                1.40E+00
 ZN-65  #A   -1.4764E+00   -1.4764E+00    7.568E+01%                3.73E+00
 NB-94  #A    1.1158E-01    1.1158E-01    2.353E+02%                9.47E-01
 ZR-95  #A   -2.6051E-02   -2.6051E-02    1.900E+03%                1.84E+00
 NB-95  #A   -1.2631E-03   -1.2631E-03    2.105E+04%                9.93E-01
 RU-103 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.12E+00
 RH-106 #A    1.5779E+00    1.5779E+00    1.080E+02%                6.02E+00
 AG-108M#A   -5.3077E-02   -5.3077E-02    3.307E+02%                6.47E-01
 AG-110M#A    7.1445E-01    7.1445E-01    5.257E+01%                8.92E-01
 SN-113 #A    1.1586E-01    1.1586E-01    2.350E+02%                9.79E-01
 SB-124 #A    1.4182E-01    1.4182E-01    1.104E+02%                8.81E-01
 SB-125 #A    1.2224E+00    1.2224E+00    3.671E+01%                1.98E+00
 I-131  #A    3.5100E-01    3.5100E-01    9.644E+01%                7.07E-01
 Gd-153 #A    3.4232E-01    3.4232E-01    1.583E+02%                1.86E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 18
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 
 Ga-68  #A    5.2807E+00    5.2951E+00    1.970E+02%                3.80E+01
 Tc-99m #A    5.6908E-02    5.6937E-02    3.372E+02%                6.67E-01
 BA-133 #A   -1.2274E-02   -1.2274E-02    1.470E+03%                6.97E-01
 CS-134 #A    7.5733E-02    7.5733E-02    1.952E+02%                1.01E+00
 CS-137 #A    6.8456E-02    6.8456E-02    4.083E+02%                1.02E+00
 CE-139 #A   -5.6661E-02   -5.6661E-02    2.744E+02%                5.50E-01
 Ba-140 #A    1.0621E+00    1.0621E+00    6.854E+01%                3.17E+00
 La-140 #A    2.3361E-01    2.3362E-01    7.066E+01%                5.83E-01
 CE-141 #A   -3.4320E-01   -3.4320E-01    1.208E+02%                1.40E+00
 CE-144 #A    3.9667E-01    3.9667E-01    3.473E+02%                4.81E+00
 PM-144 #A    1.6100E-02    1.6100E-02    1.700E+03%                1.01E+00
 EU-152 #A    6.0938E-01    6.0938E-01    8.160E+01%                2.38E+00
 EU-154 #A    7.0404E-01    7.0404E-01    2.193E+02%                5.83E+00
 EU-155 #A    1.6396E+00    1.6396E+00    3.285E+01%                2.69E+00
 HF-181 #A   -1.2193E-01   -1.2193E-01    2.122E+02%                9.26E-01
 Ta-182 #     3.9584E+00    3.9585E+00    2.743E+01%                2.84E+00
 Hg-203  A    2.1904E-01    2.1904E-01    8.949E+01%                6.66E-01
 TL-208       2.4249E+00    2.4249E+00    1.694E+01%                7.99E-01
 pm-146 #A    3.0436E-02    3.0436E-02    4.697E+02%                2.55E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                1.27E+00
 Cd-113m#A   -2.7201E+03   -2.7201E+03    1.158E+02%                1.08E+04
 Cd-109 #A   -4.1544E-01   -4.1544E-01    1.089E+03%                1.58E+01
 PB-210 #A    1.0939E+01    1.0939E+01    7.654E+01%                2.75E+01
 PB-212       6.8775E+00    6.8775E+00    1.161E+01%                1.68E+00
 PB-214       7.3959E+00    7.3959E+00    1.011E+01%                1.08E+00
 BI-207 #A    3.0874E-01    3.0874E-01    6.972E+01%                7.16E-01
 BI-212 #A    4.0820E+00    4.0820E+00    8.176E+01%                1.13E+01
 BI-214 #     6.2136E+00    6.2136E+00    1.334E+01%                1.42E+00
 BI-210M#A    3.6310E-01    3.6310E-01    7.211E+01%                1.03E+00
 RA-224 #A   -2.6991E+01   -2.6991E+01    3.668E+01%                3.17E+01
 AC-228       1.0573E+01    1.0573E+01    1.162E+01%                1.24E+00
 TH-227 #A    2.5300E+00    2.5300E+00    6.073E+01%                4.83E+00
 TH-229 #A    1.7651E+00    1.7651E+00    1.452E+02%                1.45E+01
 TH-234  A    9.3215E+00    9.3215E+00    4.069E+01%                2.31E+01
 PA-231 #A    3.8645E+00    3.8645E+00    4.460E+01%                2.51E+01
 PA-233 #A    1.0006E+00    1.0006E+00    4.322E+01%                2.05E+00
 PA-234 #A    1.7698E+00    1.7698E+00    5.409E+01%                2.55E+00
 PA-234M#A    2.4562E+00    2.4562E+00    1.446E+03%                1.40E+02
 U-235  #A    2.6882E+00    2.6882E+00    5.546E+01%                4.78E+00
 AM-241 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.53E+00
 Np-237 #A    4.0329E+00    4.0329E+00    3.956E+01%                5.08E+00
 Ir-192 #C    1.0513E+00    1.0513E+00    2.019E+01%                6.51E-01
 Cs-136 #A   -4.2105E-02   -4.2105E-02    5.409E+02%                8.59E-01
 Np-239 #A    1.3905E-01    1.3906E-01    5.621E+02%                2.71E+00
 Nd-147 #A   -1.2885E+00   -1.2885E+00    1.432E+02%                6.46E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:13:30 PMPage 19
 TestAmerica, Inc.               Spectrum name: 17_Gamma_20140268.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  295.0 to  1999.5 keV)     1.844E+02  Bq/Sample     
 Total Decayed Activity (  295.0 to  1999.5 keV) 1.8439983E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140359 
-----------------------------------------------------------------------------                      
   Sample Description: 99826_Gamma_160-5176-A-30-E 
             Detector: Ge 3 SN/131        
             Batch ID: 99826                  
    Work Order Number: Gamma   
           Lot Number: 160-5176-A-30-E
-----------------------------------------------------------------------------
        Decay to Time: 2/10/2014 11:51        Live Time: 1800   sec
     Acquisition Time: 2/10/2014 11:51:55     Real Time: 1805   sec
        Analysis Time: 2/10/2014 12:22        Dead Time: 0.28   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -8.090E-02         2092.0     1.693E+00    1.693E+00    6.306E+00
NA-22     -1.088E-01          342.9     3.732E-01    3.732E-01    1.365E+00
K-40       1.265E+02            7.8     9.927E+00    1.185E+01    1.690E+01
Sc-46      3.672E-01           48.2     1.770E-01    1.780E-01    7.898E-01
CR-51      0.000E+00         1000.0     1.080E+00    1.080E+00    6.684E+00
MN-54     -1.019E-01          257.6     2.626E-01    2.626E-01    9.557E-01
FE-59     -6.569E-02          977.0     6.418E-01    6.419E-01    2.359E+00
Co-56      4.016E-01           65.1     2.615E-01    2.623E-01    1.082E+00
CO-57      0.000E+00         1000.0     1.207E-01    1.207E-01    6.388E-01
CO-58      7.003E-02          341.5     2.391E-01    2.391E-01    8.839E-01
CO-60     -1.823E-01          174.6     3.182E-01    3.183E-01    1.158E+00
ZN-65     -6.945E-01          116.7     8.105E-01    8.112E-01    2.807E+00
NB-94      8.103E-02          207.1     1.678E-01    1.679E-01    9.252E-01
ZR-95      6.894E-02          757.4     5.221E-01    5.221E-01    1.907E+00
NB-95     -1.402E-01          212.8     2.982E-01    2.983E-01    1.062E+00
RU-103     1.683E-01          119.0     2.003E-01    2.005E-01    7.021E-01
RH-106     6.753E-01          268.7     1.814E+00    1.815E+00    6.719E+00
AG-108M   -1.304E-02          188.6     2.460E-02    2.461E-02    8.185E-01
AG-110M   -1.210E-01          333.1     4.031E-01    4.032E-01    1.468E+00
SN-113    -1.132E-01          236.8     2.681E-01    2.681E-01    9.624E-01
SB-124    -7.666E-02          129.3     9.912E-02    9.920E-02    9.618E-01
SB-125     6.901E-01           97.3     6.715E-01    6.724E-01    2.250E+00
I-131      7.634E-02          272.5     2.080E-01    2.080E-01    7.470E-01
Gd-153    -2.952E-01          121.1     3.575E-01    3.579E-01    1.231E+00
Ga-68     -3.566E+00          317.8     1.133E+01    1.133E+01    4.148E+01
Tc-99m     1.898E-01           96.3     1.828E-01    1.831E-01    6.166E-01
BA-133    -6.650E-02          106.3     7.071E-02    7.079E-02    1.317E+00
CS-134    -1.811E-01          168.3     3.047E-01    3.048E-01    1.065E+00
CS-137    -9.583E-03         2496.0     2.392E-01    2.392E-01    9.028E-01
CE-139     2.347E-02          821.8     1.929E-01    1.929E-01    6.795E-01
Ba-140    -3.265E-01          200.3     6.542E-01    6.544E-01    3.325E+00
La-140     2.993E-01           67.9     2.032E-01    2.038E-01    5.602E-01
CE-141    -3.467E-01           96.5     3.346E-01    3.351E-01    1.129E+00
CE-144    -1.314E+00          118.8     1.561E+00    1.563E+00    5.292E+00
PM-144     1.469E-02          672.5     9.879E-02    9.880E-02    9.036E-01
EU-152     3.319E-01           88.7     2.945E-01    2.950E-01    2.588E+00
EU-154     6.252E-01          123.5     7.724E-01    7.730E-01    5.972E+00
EU-155     3.759E-01          134.7     5.063E-01    5.067E-01    1.751E+00
HF-181     1.523E-01           71.2     1.084E-01    1.087E-01    9.363E-01
Ta-182     1.620E+00           52.0     8.419E-01    8.458E-01    2.809E+00
Hg-203    -1.928E-01          124.3     2.397E-01    2.400E-01    8.231E-01
TL-208     1.819E+00           20.3     3.698E-01    3.817E-01    6.647E-01
pm-146     1.411E-01          586.6     8.279E-01    8.279E-01    3.017E+00
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y-88      -1.412E-01          221.7     3.131E-01    3.132E-01    1.128E+00
Cd-113m    1.228E+03          224.1     2.751E+03    2.752E+03    9.693E+03
Cd-109     1.166E+01           41.9     4.889E+00    4.932E+00    1.565E+01
PB-210    -4.281E+00          503.4     2.155E+01    2.155E+01    2.831E+01
PB-212     5.769E+00           12.6     7.273E-01    8.175E-01    1.558E+00
PB-214     7.454E+00           10.8     8.083E-01    8.963E-01    1.908E+00
BI-207     4.489E-02          339.7     1.525E-01    1.525E-01    8.388E-01
BI-212    -4.486E-01          739.9     3.319E+00    3.319E+00    1.224E+01
BI-214     7.795E+00           12.7     9.878E-01    1.068E+00    1.949E+00
BI-210M   -1.750E-01          191.1     3.344E-01    3.345E-01    1.172E+00
RA-224    -2.001E+01           48.5     9.714E+00    9.798E+00    3.167E+01
AC-228     3.319E+00           30.1     9.984E-01    1.013E+00    3.207E+00
TH-227     1.198E+00           65.2     7.812E-01    7.851E-01    1.191E+01
TH-229     4.863E-01          782.0     3.803E+00    3.803E+00    1.341E+01
TH-234     4.894E-01           73.6     3.602E-01    3.611E-01    2.476E+01
PA-231     5.666E+00           57.6     3.262E+00    3.277E+00    2.965E+01
PA-233     7.179E-01           57.5     4.129E-01    4.147E-01    1.886E+00
PA-234     9.992E-01           78.7     7.865E-01    7.882E-01    2.882E+00
PA-234M    3.719E+00          492.7     1.832E+01    1.832E+01    1.472E+02
U-235      7.566E-01          128.8     9.747E-01    9.755E-01    4.586E+00
AM-241     3.637E-01          157.8     5.740E-01    5.743E-01    1.972E+00
Np-237     1.186E-01         1383.0     1.640E+00    1.640E+00    5.655E+00
Ir-192     9.144E-01           19.3     1.760E-01    1.842E-01    9.384E-01
Cs-136    -2.081E-01          144.4     3.005E-01    3.007E-01    1.057E+00
Np-239     6.602E-01           97.7     6.451E-01    6.463E-01    2.178E+00
Nd-147     0.000E+00         1000.0     1.026E+00    1.026E+00    5.874E+00
-----------------------------------------------------------------------------
Total      1.415E+03

      Analyst: JustinL                            
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Sample description                                             
      99826_Gamma_160-5176-A-30-E                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140359.An1

 Acquisition information
        Start time:                 2/10/2014 11:51:55 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.28 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       2/10/2014 11:51:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2385

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.57       -7. 162.85   0.82  2.214E-02    46.54   4.250    PBC<MDA PB210 
    50.78        4. 275.91   0.82  2.503E-02    50.14   8.000    PBC<MDA TH227 
    59.06        7. 157.83   0.83  3.182E-02    59.54  35.900    PBC<MDA AM241 
    63.17      -14. 443.55   0.84  3.416E-02    63.29   3.810    PBC<MDA TH234 
    86.99       35.  41.92   0.86  4.404E-02    88.04   3.790    PBC<MDA Cd109 
    92.59       35.  40.98   0.87  4.503E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  7.859E+00 AC228 
    92.61       22.  47.03   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    96.73       18.  45.51   0.49  4.549E-02
    99.54        1. 757.37   0.87  4.577E-02    99.50  15.000    PBC<MDA Np239 
   103.70        4. 278.43   0.88  4.605E-02   103.70  24.000    PBC<MDA Np239 
   105.31        7. 134.68   0.88  4.612E-02   105.31  21.200    PBC<MDA EU155 
   106.24       12.  97.70   0.88  4.614E-02   106.13  22.700    PBC<MDA Np239 
   122.14        3. 370.55   0.90  4.566E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.384E-02 CO57  
   130.72       16.  78.71   0.91  4.467E-02   131.29  18.000    PBC<MDA PA234 
   136.47        4. 302.75   0.91  4.400E-02
   140.26       13.  96.33   0.92  4.337E-02   140.51  89.300    PBC<MDA Tc99m 
   160.96        1. 913.35   0.94  3.943E-02   162.66   6.220    PBC<MDA Ba140 
   164.18        8. 128.83   0.94  3.929E-02   163.38   5.080    PBC<MDA U235  
   165.85        1. 821.82   0.94  3.963E-02   165.85  79.900    PBC<MDA CE139 
   193.51        1. 781.97   0.97  3.577E-02   193.51   4.400    PBC<MDA TH229 

Page 887 of 1334
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 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.69      140.  11.48   1.54  3.105E-02   238.63  43.300  5.769E+00 PB212 
   239.64        2. 292.22   1.02  3.075E-02   242.00   7.430    PBC<MDA PB214 
   256.54       14.  65.19   1.03  2.957E-02   256.24   7.000    PBC<MDA TH227 
   263.70        4. 224.05   1.04  2.900E-02   263.70   0.006    PBC<MDA Cd113m
   277.80        9. 107.27   1.06  2.801E-02   277.28   6.310    PBC<MDA TL208 
   295.30       52.  19.25   1.07  2.678E-02   295.09  19.300  4.545E+00 PB214 
                                               295.95  30.160  3.553E+00 Ir192 
                                               295.95  30.160  3.553E+00 Ir192 
   295.33       63.  15.72   1.67  2.683E-02   295.09  19.300  6.799E+00 PB214 
                                               295.95  30.160  4.360E+00 Ir192 
   299.38       14.  57.57   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.230E+01 PA231 
                                               300.18   6.200  4.881E+00 PA233 
   299.38       14.  57.52   1.08  2.651E-02   300.03   3.280  9.231E+00 PB212 
                                               300.07   2.460  1.231E+01 PA231 
                                               300.18   6.200  4.885E+00 PA233 
   299.39       14.  60.04   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.203E+01 PA231 
                                               300.18   6.200  4.775E+00 PA233 
   303.04        6. 160.67   1.08  2.635E-02   302.65   2.880  4.054E+00 PA231 
                                               302.85  18.330  6.373E-01 BA133 
   338.69       13.  60.90   1.12  2.439E-02   338.32  12.010    PBC<MDA AC228 
   345.85        9.  71.21   1.12  2.402E-02   345.83  15.070    PBC<MDA HF181 
   352.11      125.  10.70   0.44  2.372E-02   351.93  37.600  7.791E+00 PB214 
   364.35        3. 272.46   1.14  2.315E-02   364.48  81.700    PBC<MDA I131  
   428.07        2. 327.14   1.20  2.065E-02   427.88  29.600    PBC<MDA SB125 
                                               427.88  29.600  1.901E-01 SB125 
   463.47        3. 222.69   1.24  1.951E-02   463.37  10.470    PBC<MDA SB125 
                                               463.37  10.470  8.463E-01 SB125 
   485.39        9.  67.88   1.26  1.882E-02   487.02  45.500    PBC<MDA La140 
   496.33        5. 119.01   1.27  1.854E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.683E-01 RU103 
   511.38       33.  29.50   1.29  1.815E-02   511.86  20.000  4.985E+00 RH106 
   583.39       44.  20.33   0.69  1.651E-02   583.02  84.500  1.752E+00 TL208 
   600.26        7.  97.31   1.37  1.615E-02   600.50  17.860    PBC<MDA SB125 
                                               600.50  17.860  1.283E+00 SB125 
   609.60      103.  11.04   1.31  1.598E-02   609.31  46.090  7.795E+00 BI214 
                                               610.30   5.750  6.256E+01 RU103 
                                               610.30   5.750  6.256E+01 RU103 
   609.68       88.  13.42   1.38  1.596E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  5.303E+01 RU103 
   617.68        1. 672.48   1.39  1.582E-02   618.06  99.100    PBC<MDA PM144 
   623.21        2. 268.66   1.39  1.574E-02   621.92   9.930    PBC<MDA RH106 
   635.44        3. 208.63   1.41  1.549E-02   635.89  11.310    PBC<MDA SB125 
                                               635.89  11.310  9.168E-01 SB125 
   703.71        1. 706.28   1.47  1.438E-02   702.63  97.900    PBC<MDA NB94  
   723.19        1. 543.10   1.49  1.408E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  2.304E-01 EU154 
   723.47        2. 313.17   1.49  1.408E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  3.744E-01 EU154 
   746.34        1. 586.63   1.51  1.374E-02   747.16  34.000    PBC<MDA pm146 
   756.47        1. 757.38   1.52  1.361E-02   756.73  54.460    PBC<MDA ZR95  
   766.94        1. 492.71   1.53  1.348E-02   766.41   0.294    PBC<MDA PA234M
   780.05        6.  88.74   1.54  1.332E-02   778.92  12.940    PBC<MDA EU152 
   785.69        1. 514.52   1.55  1.323E-02   785.42   1.280    PBC<MDA BI212 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   809.80        2. 341.46   1.57  1.292E-02   810.78  99.460    PBC<MDA CO58  
   815.02        5. 114.53   1.57  1.286E-02   815.77  23.280    PBC<MDA La140 
   846.89        2. 368.72   1.60  1.251E-02   846.77  99.935    PBC<MDA Co56  
   871.02        3. 207.11   1.62  1.224E-02   871.10  99.890    PBC<MDA NB94  
   883.13        2. 343.58   1.64  1.211E-02   883.24   9.600    PBC<MDA PA234 
   887.77        2. 190.78   1.64  1.205E-02   889.28  99.984    PBC<MDA Sc46  
   911.34       24.  30.08   1.66  1.183E-02   911.07  29.000  3.827E+00 AC228 
   969.36       11.  72.68   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
  1004.65        5. 123.54   1.74  1.098E-02  1004.77  18.010    PBC<MDA EU154 
  1065.91        2. 339.72   1.80  1.051E-02  1063.66  74.500    PBC<MDA BI207 
  1120.99       11.  48.20   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.222E-01 Sc46  
                                              1121.30  34.900  1.783E+00 Ta182 
  1121.02       11.  51.97   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.977E-01 Sc46  
                                              1121.30  34.900  1.713E+00 Ta182 
  1121.06        5.  51.36   1.85  1.010E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1190.07        4. 146.89   1.91  9.648E-03  1189.05  16.200    PBC<MDA Ta182 
  1237.21       10.  65.10   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1460.65      200.   7.58   2.13  8.216E-03  1460.83  10.670  1.265E+02 K40   
  1690.99        1. 282.78   2.32  7.319E-03  1690.98  47.790    PBC<MDA SB124 
  1764.66        7.  39.78   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   386.93    96.73        29.        19. 4.186E+02   46.21   0.871  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.57        94.        -7.    -0.004   162.85   0.818s
 TH-227    202.81    50.78        73.         4.     0.002   275.91   0.822s
 AM-241    235.94    59.06        66.         7.     0.004   157.83   0.832s
 BA-133    321.48    80.43        92.        -9.    -0.005   159.92   0.854s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-109    347.74    86.99        90.        35.     0.019    41.92   0.861s
 TH-234    370.25    92.61       122.        22.     0.012    47.03   0.866s
 AC-228    370.19    92.59        88.        35.     0.020    40.98   0.867 
 Gd-153    389.83    97.50        35.        -7.    -0.004   121.11   0.871D
 Np-239    397.83    99.50        35.         1.     0.001   757.37   0.873D
 Gd-153    412.64   103.20        70.        -1.    -0.001   855.97   0.877D
 Np-239    414.64   103.70        56.         4.     0.002   278.43   0.878D
 EU-155    421.10   105.31        36.         7.     0.004   134.68   0.879D
 Np-239    424.80   106.24        68.        12.     0.007    97.70   0.880 
 EU-152    488.46   122.14        64.         3.     0.002   370.55   0.896s
 EU-154    493.30   123.35        75.        -5.    -0.003   229.32   0.898s
 PA-234    522.79   130.72        70.        16.     0.009    78.71   0.906s
 HF-181    532.18   133.06        97.       -12.    -0.007   120.95   0.908s
 CE-144    532.14   133.05        90.       -12.    -0.006   118.81   0.909s
 HF-181    545.80   136.47        69.         4.     0.002   302.75   0.911s
 CO-57     543.14   135.80        76.        -8.    -0.005   149.52   0.912s
 Tc-99m    560.99   140.26        70.        13.     0.007    96.33   0.916s
 CE-141    577.33   144.34        70.       -13.    -0.007    96.52   0.921s
 Ba-140    643.85   160.96        40.         1.     0.001   913.35   0.939s
 U-235     656.75   164.18        48.         8.     0.004   128.83   0.939s
 CE-139    663.43   165.85        60.         1.     0.001   821.82   0.942s
 TH-229    774.13   193.51        57.         1.     0.001   781.97   0.970s
 U-235     818.88   204.69        70.       -13.    -0.007    94.19   0.982s
 PB-212    954.98   238.69        56.       140.     0.078    11.48   1.536s
 RA-224    962.34   240.53       222.       -46.    -0.025    48.54   1.018s
 PB-214    958.79   239.64        91.         2.     0.001   292.22   1.019s
 EU-152    978.19   244.49        66.        -9.    -0.005   131.79   1.022s
 TH-227   1026.41   256.54        32.        14.     0.008    65.19   1.034s
 Cd-113m  1055.08   263.70        35.         4.     0.002   224.05   1.041s
 BI-210M  1067.82   266.89        35.        -5.    -0.003   191.06   1.044s
 TL-208   1111.50   277.80        39.         9.     0.005   107.27   1.055 
 Hg-203   1118.83   279.63        44.        -8.    -0.004   124.31   1.057s
 I-131    1136.72   284.10        33.        -5.    -0.003   168.75   1.062s
 PB-214   1181.65   295.33        23.        63.     0.035    15.72   1.671s
 Ir-192   1181.54   295.30        24.        52.     0.029    19.25   1.074s
 PB-212   1197.91   299.39        29.        14.     0.008    60.04   1.078 
 PA-231   1197.87   299.38        27.        14.     0.008    57.57   1.078s
 PA-233   1197.87   299.38        27.        14.     0.008    57.52   1.078s
 BA-133   1212.50   303.04        37.         6.     0.003   160.67   1.081 
 Ba-140   1220.92   305.14        38.        -4.    -0.002   211.19   1.083s
 BI-210M  1220.86   305.13        38.        -4.    -0.002   209.82   1.083s
 Ir-192   1242.95   310.65        34.        -1.    -0.001   562.60   1.086s
 AC-228   1355.16   338.69        27.        13.     0.007    60.90   1.116 
 HF-181   1383.84   345.85        18.         9.     0.005    71.21   1.124 
 PB-214   1408.87   352.11        36.       125.     0.069    10.70   0.445s
 BA-133   1426.36   356.47        47.        -7.    -0.004   139.32   1.134s
 I-131    1457.87   364.35        24.         3.     0.001   272.46   1.142s
 BA-133   1534.94   383.61        26.        -4.    -0.002   193.10   1.161s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113   1564.72   391.05        22.        -3.    -0.002   236.83   1.169s
 SB-125   1712.86   428.07        22.         2.     0.001   327.14   1.205s
 AG-108M  1737.34   434.19        28.        -4.    -0.002   210.40   1.211s
 pm-146   1814.90   453.57        23.        -1.    -0.001   471.56   1.230s
 SB-125   1854.50   463.47        22.         3.     0.002   222.69   1.240s
 HF-181   1926.37   481.43        24.        -4.    -0.002   186.52   1.258s
 La-140   1942.22   485.39        16.         9.     0.005    67.88   1.263s
 RU-103   1985.98   496.33        16.         5.     0.003   119.01   1.273s
 RH-106   2046.21   511.38        30.        33.     0.018    29.50   1.287s
 Ba-140   2149.52   537.20        24.        -4.    -0.002   200.33   1.311s
 CS-134   2254.20   563.36        19.        -2.    -0.001   409.67   1.336s
 TL-208   2334.32   583.39         9.        44.     0.024    20.33   0.690s
 SB-125   2401.84   600.26        18.         7.     0.004    97.31   1.372s
 SB-124   2412.87   603.02        28.        -6.    -0.003   129.29   1.374s
 CS-134   2425.75   606.24        34.        -5.    -0.003   168.25   1.376s
 BI-214   2439.18   609.60        25.       103.     0.057    11.04   1.312 
 RU-103   2439.51   609.68        25.        88.     0.049    13.42   1.382s
 AG-108M  2451.63   612.71        50.       -12.    -0.007    85.56   1.385s
 PM-144   2471.51   617.68        20.         1.     0.001   672.48   1.389s
 RH-106   2493.63   623.21        12.         2.     0.001   268.66   1.393s
 SB-125   2542.56   635.44        17.         3.     0.002   208.63   1.406s
 I-131    2548.73   636.98        22.        -4.    -0.002   191.02   1.407s
 AG-110M  2632.94   658.03        19.        -2.    -0.001   340.18   1.427s
 NB-94    2815.69   703.71        20.         1.     0.001   706.28   1.469s
 AG-108M  2894.71   723.47        17.         2.     0.001   313.17   1.488s
 EU-154   2893.60   723.19        20.         1.     0.001   543.10   1.488s
 BI-212   2906.82   726.49        20.        -1.     0.000   739.88   1.492s
 pm-146   2986.21   746.34        24.         1.     0.001   586.63   1.510s
 ZR-95    3026.76   756.47        24.         1.     0.001   757.38   1.519s
 NB-95    3060.81   764.99        24.        -3.    -0.002   212.78   1.528s
 PA-234M  3068.63   766.94        24.         1.     0.001   492.71   1.528s
 EU-152   3121.06   780.05        10.         6.     0.003    88.74   1.540s
 BI-212   3143.61   785.69        13.         1.     0.001   514.52   1.546s
 CO-58    3240.05   809.80        14.         2.     0.001   341.46   1.569s
 La-140   3260.93   815.02        14.         5.     0.003   114.53   1.574s
 Cs-136   3280.62   819.94        22.        -5.    -0.003   144.39   1.576s
 MN-54    3340.58   834.93        17.        -2.    -0.001   257.64   1.591s
 Co-56    3388.40   846.89        22.         2.     0.001   368.72   1.602s
 NB-94    3484.90   871.02        15.         3.     0.002   207.11   1.625s
 PA-234   3533.36   883.13        16.         2.     0.001   343.58   1.636s
 AG-110M  3539.47   884.66        19.        -2.    -0.001   333.12   1.637s
 Sc-46    3551.91   887.77        10.         2.     0.001   190.78   1.641s
 y-88     3593.72   898.22        19.        -3.    -0.002   221.72   1.649s
 AC-228   3646.17   911.34        13.        24.     0.013    30.08   1.661s
 AG-110M  3752.26   937.86        21.        -4.    -0.002   153.85   1.685s
 PA-234   3788.18   946.84        22.        -6.    -0.003   125.08   1.692s
 AC-228   3878.22   969.36        25.        11.     0.006    72.68   1.713 
 EU-154   4019.35  1004.65        17.         5.     0.003   123.54   1.745s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4148.10  1036.84        13.        -2.    -0.001   218.38   1.774s
 Cs-136   4188.04  1046.83        13.        -3.    -0.001   210.55   1.783s
 RH-106   4200.17  1049.87        16.        -3.    -0.002   203.99   1.785s
 BI-207   4264.32  1065.91        15.         2.     0.001   339.72   1.797s
 Ga-68    4305.44  1076.19        17.        -2.    -0.001   317.79   1.809s
 FE-59    4399.02  1099.60        22.        -1.     0.000   977.04   1.828s
 ZN-65    4468.85  1117.06        25.        -6.    -0.004   116.71   1.842s
 BI-214   4484.85  1121.06        16.         5.     0.003    51.36   1.847s
 Sc-46    4484.56  1120.99         9.        11.     0.006    48.20   1.847s
 Ta-182   4484.67  1121.02        11.        11.     0.006    51.97   1.847s
 CO-60    4688.90  1172.09        14.        -4.    -0.002   141.02   1.892s
 Ta-182   4760.79  1190.07        15.         4.     0.002   146.89   1.906s
 Co-56    4949.25  1237.21        16.        10.     0.005    65.10   1.948s
 NA-22    5094.13  1273.45        18.        -2.    -0.001   342.92   1.979s
 EU-154   5093.53  1273.30        17.        -2.    -0.001   349.49   1.979s
 CO-60    5318.20  1329.50        11.        -3.    -0.002   174.56   2.028s
 K-40     5842.47  1460.65        26.       200.     0.111     7.58   2.133s
 SB-124   6763.03  1690.99         6.         1.     0.001   282.78   2.317s
 BI-214   7057.38  1764.66        11.         7.     0.004    39.78   2.373s
 Co-56    7083.69  1771.24        13.        -3.    -0.002   177.39   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -8.0904E-02                                      5.31E+01             
                           477.60-8.090E-02 %(  6.306E+00 2.09E+03 1.05E+01 G  
 
NA-22    C  -1.0883E-01                                      9.50E+02             
                          1274.53-1.088E-01 &(  1.365E+00 3.43E+02 9.99E+01 G  
 
K-40     N   1.2650E+02                                      4.66E+11             
                          1460.83 1.265E+02  (P 1.690E+01 7.58E+00 1.07E+01 G  
 
Sc-46    F   3.6723E-01                                      8.38E+01             
                           889.28 1.123E-01 ?(  7.898E-01 1.91E+02 1.00E+02 G  
                          1120.55 6.222E-01 ?(  9.268E-01 4.82E+01 1.00E+02 G  
 
MN-54    C  -1.0192E-01                                      3.12E+02             
                           834.85-1.019E-01 ?(  9.557E-01 2.58E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F  -6.5694E-02                                      4.45E+01             
                          1099.25-6.569E-02 ?(  2.359E+00 9.77E+02 5.65E+01 G  
                          1291.60 7.970E-03 %   2.024E+00 6.25E+03 4.32E+01 G  
 
Co-56    C   4.0161E-01                                      7.73E+01             
                           846.77 8.080E-02 ?(  1.082E+00 3.69E+02 9.99E+01 G  
                          1238.28 8.869E-01 ?(  1.903E+00 6.51E+01 6.61E+01 G  
                          1037.84-8.952E-01 +   7.153E+00 2.18E+02 1.41E+01 G  
                          1771.35-1.563E+00 +   1.003E+01 1.77E+02 1.55E+01  A 
 
CO-58    C   7.0028E-02                                      7.09E+01             
                           810.78 7.003E-02 ?(  8.839E-01 3.41E+02 9.95E+01 G  
 
CO-60    F  -1.8230E-01                                      1.93E+03             
                          1332.50-1.823E-01 ?(  1.158E+00 1.75E+02 1.00E+02 G  
                          1173.24-2.307E-01 +   1.158E+00 1.41E+02 9.99E+01 G  
 
ZN-65    F  -6.9445E-01                                      2.44E+02             
                          1115.55-6.945E-01 ?(  2.807E+00 1.17E+02 5.06E+01 G  
 
NB-94    I   8.1026E-02                                      7.41E+06             
                           702.63 3.556E-02 ?(  9.252E-01 7.06E+02 9.79E+01 G  
                           871.10 1.256E-01 &(  9.432E-01 2.07E+02 9.99E+01 G  
 
ZR-95    I   6.8938E-02                                      6.40E+01             
                           756.73 6.894E-02 ?(  1.907E+00 7.57E+02 5.45E+01 G  
                           724.20-2.154E-03 %   2.104E+00 2.62E+04 4.42E+01 G  
 
NB-95    I  -1.4015E-01                                      6.40E+01             
                           765.79-1.402E-01 ?(  1.062E+00 2.13E+02 9.98E+01 G  
 
RU-103   I   1.6833E-01                                      3.93E+01             
                           497.05 1.683E-01  (  7.021E-01 1.19E+02 9.09E+01 G  
                           610.30 5.303E+01 ?   1.584E+01 1.34E+01 5.75E+00 GA 
 
RH-106   I   6.7531E-01                                      3.74E+02             
                           621.92 6.753E-01 ?(  6.719E+00 2.69E+02 9.93E+00 G  
                          1050.36-9.612E+00 +   7.093E+01 2.04E+02 1.56E+00 G  
                           511.86 4.985E+00 *   4.313E+00 2.95E+01 2.00E+01 GA 
 
AG-108M  C  -1.3043E-02                                      1.53E+05             
                           433.94-1.098E-01 ?(  8.185E-01 2.10E+02 9.05E+01 G  
                           722.94 8.330E-02 &(  9.542E-01 3.13E+02 9.08E+01 G  
                           614.28-4.805E-01 +   1.383E+00 8.56E+01 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F  -1.2102E-01                                      2.50E+02             
                           884.68-1.210E-01 ?(  1.468E+00 3.33E+02 7.27E+01 G  
                           657.76-7.205E-02 +   8.939E-01 3.40E+02 9.46E+01 G  
                           937.49-6.235E-01 +   3.386E+00 1.54E+02 3.44E+01 G  
                          1384.30 0.000E+00 +   2.482E+00 1.00E+03 2.43E+01 G  
                           763.94 0.000E+00 +   6.825E+00 1.00E+03 2.23E+01 G  
 
SN-113   F  -1.1319E-01                                      1.15E+02             
                           391.69-1.132E-01 ?(  9.624E-01 2.37E+02 6.40E+01 G  
 
SB-124   F  -7.6661E-02                                      6.02E+01             
                           602.73-2.142E-01 ?(  9.618E-01 1.29E+02 9.83E+01 G  
                          1690.98 2.061E-01 ?(  2.256E+00 2.83E+02 4.78E+01 G  
                           722.79-1.944E-02 %   7.418E+00 1.00E+04 1.08E+01 G  
 
SB-125   I   6.9005E-01                                      1.01E+03             
                           427.88 1.901E-01 ?(  2.250E+00 3.27E+02 2.96E+01 G  
                           600.50 1.283E+00 &(  4.297E+00 9.73E+01 1.79E+01 G  
                           635.89 9.168E-01 ?(  6.906E+00 2.09E+02 1.13E+01 G  
                           463.37 8.463E-01 &(  6.743E+00 2.23E+02 1.05E+01 G  
 
I-131    I   7.6342E-02                                      8.02E+00             
                           364.48 7.634E-02 ?(  7.470E-01 2.72E+02 8.17E+01 G  
                           284.30-1.644E+00 +   9.703E+00 1.69E+02 6.14E+00 G  
                           636.97-1.825E+00 +   1.241E+01 1.91E+02 7.17E+00 G  
 
Gd-153   F  -2.9515E-01                                      2.42E+02             
                            97.50-2.952E-01 !(  1.231E+00 1.21E+02 3.00E+01 G  
                           103.20-7.682E-02 +   2.306E+00 8.56E+02 2.18E+01 G  
 
Ga-68    C  -3.5657E+00                                      4.71E-02             
                          1077.40-3.566E+00 ?(  4.148E+01 3.18E+02 3.30E+00 G  
 
Tc-99m   I   1.8980E-01                                      2.51E-01             
                           140.51 1.898E-01 &(  6.166E-01 9.63E+01 8.93E+01 G  
 
BA-133   F  -6.6497E-02                                      3.85E+03             
                           356.00-2.744E-01 ?(  1.317E+00 1.39E+02 6.20E+01 G  
                           302.85 6.373E-01 ?(  3.566E+00 1.61E+02 1.83E+01 G  
                           383.84-1.083E+00 +   7.404E+00 1.93E+02 8.94E+00 GA 
                            80.99-3.359E-01 +   1.834E+00 1.60E+02 3.41E+01 GA 
 
CS-134   I  -1.8109E-01                                      7.54E+02             
                           604.71-1.811E-01 ?(  1.065E+00 1.68E+02 9.76E+01 G  
                           795.87 9.301E-03 %   1.167E+00 3.38E+03 8.55E+01 G  
                           569.32 7.313E-02 %   4.681E+00 1.71E+03 1.54E+01 G  
                           801.95 3.968E-02 %   1.055E+01 7.06E+03 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24-6.021E-01 +   9.033E+00 4.10E+02 8.35E+00 G  
 
CS-137   I  -9.5826E-03                                      1.10E+04             
                           661.66-9.583E-03 %(  9.028E-01 2.50E+03 8.52E+01 G  
 
CE-139   F   2.3468E-02                                      1.38E+02             
                           165.85 2.347E-02 &(  6.795E-01 8.22E+02 7.99E+01 G  
 
Ba-140   I  -3.2654E-01                                      1.28E+01             
                           537.26-4.669E-01 ?(  3.325E+00 2.00E+02 2.44E+01 G  
                           162.66 2.237E-01 ?(  7.306E+00 9.13E+02 6.22E+00 G  
                           304.85-2.084E+00 +   1.545E+01 2.11E+02 4.29E+00 G  
 
La-140   I   2.9930E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  5.602E-01 1.00E+03 9.54E+01 G  
                           487.02 6.086E-01 ?(  1.369E+00 6.79E+01 4.55E+01 G  
                           328.76 0.000E+00 &   4.656E+00 1.00E+03 2.03E+01 G  
                           815.77 9.213E-01 ?(  3.702E+00 1.15E+02 2.33E+01 G  
 
CE-141   I  -3.4670E-01                                      3.25E+01             
                           145.44-3.467E-01 ?(  1.129E+00 9.65E+01 4.82E+01 G  
 
CE-144   I  -1.3142E+00                                      2.85E+02             
                           133.54-1.314E+00 &(  5.292E+00 1.19E+02 1.11E+01 G  
 
PM-144   C   1.4691E-02                                      3.63E+02             
                           696.54-4.714E-03 &(  9.036E-01 5.15E+03 9.90E+01 G  
                           618.06 3.408E-02 ?(  8.424E-01 6.72E+02 9.91E+01 G  
                           476.81 0.000E+00 -   1.632E+00 1.00E+03 4.20E+01 G  
 
EU-152   F   3.3188E-01                                      4.94E+03             
                           344.29 0.000E+00 ?(  2.588E+00 1.00E+03 2.65E+01 G  
                          1112.07 0.000E+00 ?(  2.954E+00 1.00E+03 1.36E+01 G  
                           121.78 1.312E-01 ?(  1.699E+00 3.71E+02 2.86E+01 G  
                           778.92 1.805E+00 ?(  5.514E+00 8.87E+01 1.29E+01 G  
                           964.11 6.574E-02 %   5.495E+00 2.13E+03 1.46E+01 G  
                           244.69-2.159E+00 +   9.720E+00 1.32E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   6.652E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   6.2520E-01                                      3.14E+03             
                           873.23 9.510E-02 %(  5.972E+00 1.60E+03 1.23E+01 G  
                           123.10-1.626E-01 +   1.288E+00 2.29E+02 4.08E+01 G  
                          1274.54-2.930E-01 +   3.760E+00 3.49E+02 3.52E+01 G  
                           723.36 2.304E-01 &(  4.593E+00 5.43E+02 2.02E+01 G  
                          1004.77 1.430E+00 &(  6.193E+00 1.24E+02 1.80E+01 G  
                           996.33-1.598E-01 %   1.042E+01 1.74E+03 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   3.7590E-01                                      1.81E+03             
                           105.31 3.759E-01  (  1.751E+00 1.35E+02 2.12E+01 G  
                            86.54 5.058E-02 %   2.413E+00 1.38E+03 3.07E+01 G  
 
HF-181   F   1.5229E-01                                      4.24E+01             
                           482.00-1.416E-01 ?(  9.363E-01 1.87E+02 8.05E+01 G  
                           133.02-3.425E-01 +   1.403E+00 1.21E+02 4.33E+01 G  
                           345.83 1.452E+00 ?(  3.447E+00 7.12E+01 1.51E+01 G  
                           136.30 8.490E-01 ?(  8.936E+00 3.03E+02 5.85E+00 G  
 
Ta-182   F   1.6201E+00                                      1.14E+02             
                          1121.30 1.713E+00 ?(  2.809E+00 5.20E+01 3.49E+01 G  
                          1221.41 0.000E+00 -   4.326E+00 1.00E+03 2.70E+01 G  
                          1189.05 1.419E+00 ?(  7.421E+00 1.47E+02 1.62E+01 G  
 
Hg-203   F  -1.9284E-01                                      4.66E+01             
                           279.20-1.928E-01 ?(  8.231E-01 1.24E+02 8.15E+01 G  
 
TL-208   N   1.8192E+00                                      6.98E+02             
                           583.02 1.752E+00  (  6.647E-01 2.03E+01 8.45E+01 G  
                           277.28 2.714E+00  (  9.949E+00 1.07E+02 6.31E+00 G  
                           860.56 0.000E+00 -   2.668E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   1.4113E-01                                      2.02E+03             
                           747.16 1.411E-01 ?(  3.017E+00 5.87E+02 3.40E+01 G  
                           735.72-1.080E-02 &   3.362E+00 8.11E+03 2.25E+01 G  
                           453.88-6.319E-02 +   1.084E+00 4.72E+02 6.50E+01 G  
 
y-88     F  -1.4120E-01                                      1.07E+02             
                           898.04-1.412E-01 ?(  1.128E+00 2.22E+02 9.37E+01 G  
                          1836.06-5.711E-03 %   8.256E-01 3.23E+03 9.92E+01 G  
 
Cd-113m      1.2279E+03                                      5.33E+03             
                           263.70 1.228E+03 ?(  9.693E+03 2.24E+02 6.00E-03   K
 
Cd-109   F   1.1663E+01                                      4.53E+02             
                            88.04 1.166E+01 ?(  1.565E+01 4.19E+01 3.79E+00 G  
 
PB-210   N  -4.2813E+00                                      8.14E+03             
                            46.54-4.281E+00 &(P 2.831E+01 1.63E+02 4.25E+00 G  
 
PB-212   N   5.7687E+00                                      6.98E+02             
                           238.63 5.769E+00 *(P 1.558E+00 1.15E+01 4.33E+01 G  
                           300.03 9.022E+00 +   1.773E+01 6.00E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   7.4543E+00                                      5.84E+05             
                           351.93 7.791E+00 *(P 1.908E+00 1.07E+01 3.76E+01 G  
                           295.09 6.799E+00 *(P 2.669E+00 1.57E+01 1.93E+01 G  
                           242.00 4.813E-01 - P 1.146E+01 2.92E+02 7.43E+00 GA 
 
BI-207   C   4.4894E-02                                      1.18E+04             
                           569.70-1.032E-02 &(  8.388E-01 2.20E+03 9.77E+01 G  
                          1063.66 1.173E-01 ?(  1.471E+00 3.40E+02 7.45E+01 G  
 
BI-212   N  -4.4859E-01                                      6.98E+02             
                           727.17-4.486E-01 ?(  1.224E+01 7.40E+02 7.55E+00 G  
                           785.42 3.255E+00 ?   6.302E+01 5.15E+02 1.28E+00 GA 
 
BI-214   N   7.7949E+00                                      5.84E+05             
                           609.31 7.795E+00  (P 1.949E+00 1.10E+01 4.61E+01 G  
                          1120.29 1.942E+00 - P 7.772E+00 5.14E+01 1.51E+01 G  
                          1764.49 3.393E+00 - P 9.423E+00 3.98E+01 1.54E+01 G  
 
BI-210M  T  -1.7500E-01                                      1.10E+09             
                           265.83-1.750E-01 ?(  1.172E+00 1.91E+02 5.00E+01 G  
                           304.90-3.216E-01 +   2.368E+00 2.10E+02 2.80E+01 G  
 
RA-224   N  -2.0011E+01                                      6.98E+02             
                           240.99-2.001E+01 ?(  3.167E+01 4.85E+01 4.10E+00 G  
 
AC-228   N   3.3189E+00                                      2.10E+03             
                           911.07 3.827E+00 &(  3.207E+00 3.01E+01 2.90E+01 G  
                           968.97 3.007E+00  (  7.294E+00 7.27E+01 1.75E+01 G  
                           338.32 2.546E+00  (  5.081E+00 6.09E+01 1.20E+01 G  
                            93.35 7.859E+00     1.028E+01 4.10E+01 5.56E+00 XA 
 
TH-227   N   1.1984E+00                                      7.95E+03             
                           235.97-2.077E-01 %(  1.191E+01 1.68E+03 1.23E+01 G  
                            50.14 1.235E+00 ?(  1.181E+01 2.76E+02 8.00E+00 G  
                           256.24 3.627E+00  (  7.809E+00 6.52E+01 7.00E+00 G  
 
TH-229   N   4.8634E-01                                      2.68E+06             
                           193.51 4.863E-01 &(  1.341E+01 7.82E+02 4.40E+00 G  
                           210.85-3.799E-01 %   2.053E+01 1.53E+03 2.99E+00 G  
 
TH-234   N   4.8942E-01                                      1.63E+12             
                            63.29-5.803E+00 %(P 2.476E+01 4.44E+02 3.81E+00 G  
                            92.59 4.783E+00 *(P 1.198E+01 4.70E+01 5.58E+00 G  
 
PA-231   N   5.6659E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  2.965E+01 1.00E+03 2.88E+00 G  
                           300.07 1.230E+01 *(  2.306E+01 5.76E+01 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   7.1786E-01                                      7.82E+08             
                           312.01 1.855E-04 %(  1.886E+00 2.82E+05 3.60E+01 G  
                           300.18 4.885E+00 *(  9.150E+00 5.75E+01 6.20E+00 G  
 
PA-234   N   9.9923E-01                                      1.63E+12             
                           131.29 1.096E+00 ?(  2.882E+00 7.87E+01 1.80E+01 G  
                           946.02-2.029E+00 +   8.849E+00 1.25E+02 1.34E+01 G  
                           569.47 1.455E-02 %   9.768E+00 1.81E+04 8.20E+00 G  
                           883.24 8.172E-01 ?(  1.031E+01 3.44E+02 9.60E+00 G  
                           880.53 0.000E+00 -   1.955E+01 1.00E+03 6.00E+00 GA 
 
PA-234M  N   3.7190E+00                                      1.63E+12             
                          1001.00-1.996E+00 &(  1.472E+02 2.00E+03 8.37E-01 G  
                           766.41 1.999E+01 ?(  3.578E+02 4.93E+02 2.94E-01 G  
 
U-235    N   7.5659E-01                                      2.57E+11             
                           143.79 8.442E-02 %(  4.586E+00 1.54E+03 1.10E+01 G  
                           205.33-4.241E+00 +   1.346E+01 9.42E+01 5.01E+00 G  
                           163.38 2.207E+00 &(  9.759E+00 1.29E+02 5.08E+00 G  
 
AM-241   T   3.6368E-01                                      1.58E+05             
                            59.54 3.637E-01 ?(  1.972E+00 1.58E+02 3.59E+01 G  
 
Np-237   F   1.1856E-01                                      2.14E+06             
                            86.49 1.186E-01 &(  5.655E+00 1.38E+03 1.31E+01 G  
 
Ir-192   F   9.1442E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  9.384E-01 1.00E+03 8.70E+01 G  
                           468.06-1.361E-02 %   1.076E+00 2.07E+03 5.18E+01 G  
                           308.44-9.977E-02 +   2.012E+00 5.63E+02 3.18E+01 G  
                           295.95 3.553E+00 &(  1.744E+00 1.93E+01 3.02E+01 G  
 
Cs-136   F  -2.0812E-01                                      1.30E+01             
                           818.50-2.081E-01 ?(  1.057E+00 1.44E+02 1.00E+02 G  
                          1048.07-1.651E-01 +   1.270E+00 2.11E+02 8.00E+01 G  
                           340.57-8.058E-03 %   1.442E+00 4.94E+03 4.69E+01 G  
 
Np-239   T   6.6024E-01                                      2.36E+00             
                           103.70 1.946E-01 -   1.891E+00 2.78E+02 2.40E+01 X  
                           106.13 6.602E-01  (  2.178E+00 9.77E+01 2.27E+01 G  
                            99.50 8.997E-02 -   2.447E+00 7.57E+02 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.57        94.        -7.    -0.004   162.85  -4.281E+00  P
 TH-227      50.78        73.         4.     0.002   275.91   1.235E+00   
 AM-241      59.06        66.         7.     0.004   157.83   3.637E-01   
 BA-133      80.43        92.        -9.    -0.005   159.92  -3.359E-01   
 Cd-109      86.99        90.        35.     0.019    41.92   1.166E+01   
 TH-234      92.61       122.        22.     0.012    47.03   4.783E+00  P
 Gd-153      97.50        35.        -7.    -0.004   121.11  -2.952E-01   
 Gd-153     103.20        70.        -1.    -0.001   855.97  -7.682E-02   
 EU-152     122.14        64.         3.     0.002   370.55   1.312E-01   
 EU-154     123.35        75.        -5.    -0.003   229.32  -1.626E-01   
 PA-234     130.72        70.        16.     0.009    78.71   1.096E+00   
 HF-181     133.06        97.       -12.    -0.007   120.95  -3.425E-01   
 CE-144     133.05        90.       -12.    -0.006   118.81  -1.314E+00   
 HF-181     136.47        69.         4.     0.002   302.75   8.490E-01   
 CO-57      135.80        76.        -8.    -0.005   149.52  -1.002E+00   
 Tc-99m     140.26        70.        13.     0.007    96.33   1.898E-01   
 CE-141     144.34        70.       -13.    -0.007    96.52  -3.467E-01   
 Ba-140     160.96        40.         1.     0.001   913.35   2.237E-01   
 U-235      164.18        48.         8.     0.004   128.83   2.207E+00   
 CE-139     165.85        60.         1.     0.001   821.82   2.347E-02   
 TH-229     193.51        57.         1.     0.001   781.97   4.863E-01   
 U-235      204.69        70.       -13.    -0.007    94.19  -4.241E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RA-224     240.53       222.       -46.    -0.025    48.54  -2.001E+01   
 EU-152     244.49        66.        -9.    -0.005   131.79  -2.159E+00   
 TH-227     256.54        32.        14.     0.008    65.19   3.627E+00   
 Cd-113m    263.70        35.         4.     0.002   224.05   1.228E+03   
 BI-210M    266.89        35.        -5.    -0.003   191.06  -1.750E-01   
 Hg-203     279.63        44.        -8.    -0.004   124.31  -1.928E-01   
 I-131      284.10        33.        -5.    -0.003   168.75  -1.644E+00   
 Ir-192     295.30        24.        52.     0.029    19.25   3.553E+00   
 PA-231     299.38        27.        14.     0.008    57.57   1.230E+01   
 PA-233     299.38        27.        14.     0.008    57.52   4.885E+00   
 BA-133     303.04        37.         6.     0.003   160.67   6.373E-01   
 Ba-140     305.14        38.        -4.    -0.002   211.19  -2.084E+00   
 BI-210M    305.13        38.        -4.    -0.002   209.82  -3.216E-01   
 Ir-192     310.65        34.        -1.    -0.001   562.60  -9.977E-02   
 HF-181     345.85        18.         9.     0.005    71.21   1.452E+00   
 BA-133     356.47        47.        -7.    -0.004   139.32  -2.744E-01   
 I-131      364.35        24.         3.     0.001   272.46   7.634E-02   
 BA-133     383.61        26.        -4.    -0.002   193.10  -1.083E+00   
 SN-113     391.05        22.        -3.    -0.002   236.83  -1.132E-01   
 SB-125     428.07        22.         2.     0.001   327.14   1.901E-01   
 AG-108M    434.19        28.        -4.    -0.002   210.40  -1.098E-01   
 pm-146     453.57        23.        -1.    -0.001   471.56  -6.319E-02   
 SB-125     463.47        22.         3.     0.002   222.69   8.463E-01   
 HF-181     481.43        24.        -4.    -0.002   186.52  -1.416E-01   
 La-140     485.39        16.         9.     0.005    67.88   6.086E-01   
 RU-103     496.33        16.         5.     0.003   119.01   1.683E-01   
 RH-106     511.38        30.        33.     0.018    29.50   4.985E+00   
 Ba-140     537.20        24.        -4.    -0.002   200.33  -4.669E-01   
 CS-134     563.36        19.        -2.    -0.001   409.67  -6.021E-01   
 SB-125     600.26        18.         7.     0.004    97.31   1.283E+00   
 SB-124     603.02        28.        -6.    -0.003   129.29  -2.142E-01   
 CS-134     606.24        34.        -5.    -0.003   168.25  -1.811E-01   
 RU-103     609.68        25.        88.     0.049    13.42   5.303E+01   
 AG-108M    612.71        50.       -12.    -0.007    85.56  -4.805E-01   
 PM-144     617.68        20.         1.     0.001   672.48   3.408E-02   
 RH-106     623.21        12.         2.     0.001   268.66   6.753E-01   
 SB-125     635.44        17.         3.     0.002   208.63   9.168E-01   
 I-131      636.98        22.        -4.    -0.002   191.02  -1.825E+00   
 AG-110M    658.03        19.        -2.    -0.001   340.18  -7.205E-02   
 NB-94      703.71        20.         1.     0.001   706.28   3.556E-02   
 AG-108M    723.47        17.         2.     0.001   313.17   8.330E-02   
 EU-154     723.19        20.         1.     0.001   543.10   2.304E-01   
 BI-212     726.49        20.        -1.     0.000   739.88  -4.486E-01   
 pm-146     746.34        24.         1.     0.001   586.63   1.411E-01   
 ZR-95      756.47        24.         1.     0.001   757.38   6.894E-02   
 NB-95      764.99        24.        -3.    -0.002   212.78  -1.402E-01   
 PA-234M    766.94        24.         1.     0.001   492.71   1.999E+01   
 EU-152     780.05        10.         6.     0.003    88.74   1.805E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  2/10/2014 12:22:52 PMPage 16
 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     785.69        13.         1.     0.001   514.52   3.255E+00   
 CO-58      809.80        14.         2.     0.001   341.46   7.003E-02   
 La-140     815.02        14.         5.     0.003   114.53   9.213E-01   
 Cs-136     819.94        22.        -5.    -0.003   144.39  -2.081E-01   
 MN-54      834.93        17.        -2.    -0.001   257.64  -1.019E-01   
 Co-56      846.89        22.         2.     0.001   368.72   8.080E-02   
 NB-94      871.02        15.         3.     0.002   207.11   1.256E-01   
 PA-234     883.13        16.         2.     0.001   343.58   8.172E-01   
 AG-110M    884.66        19.        -2.    -0.001   333.12  -1.210E-01   
 Sc-46      887.77        10.         2.     0.001   190.78   1.123E-01   
 y-88       898.22        19.        -3.    -0.002   221.72  -1.412E-01   
 AG-110M    937.86        21.        -4.    -0.002   153.85  -6.235E-01   
 PA-234     946.84        22.        -6.    -0.003   125.08  -2.029E+00   
 EU-154    1004.65        17.         5.     0.003   123.54   1.430E+00   
 Co-56     1036.84        13.        -2.    -0.001   218.38  -8.952E-01   
 Cs-136    1046.83        13.        -3.    -0.001   210.55  -1.651E-01   
 RH-106    1049.87        16.        -3.    -0.002   203.99  -9.612E+00   
 BI-207    1065.91        15.         2.     0.001   339.72   1.173E-01   
 Ga-68     1076.19        17.        -2.    -0.001   317.79  -3.566E+00   
 FE-59     1099.60        22.        -1.     0.000   977.04  -6.569E-02   
 ZN-65     1117.06        25.        -6.    -0.004   116.71  -6.945E-01   
 Sc-46     1120.99         9.        11.     0.006    48.20   6.222E-01   
 Ta-182    1121.02        11.        11.     0.006    51.97   1.713E+00   
 CO-60     1172.09        14.        -4.    -0.002   141.02  -2.307E-01   
 Ta-182    1190.07        15.         4.     0.002   146.89   1.419E+00   
 Co-56     1237.21        16.        10.     0.005    65.10   8.869E-01   
 NA-22     1273.45        18.        -2.    -0.001   342.92  -1.088E-01   
 EU-154    1273.30        17.        -2.    -0.001   349.49  -2.930E-01   
 CO-60     1329.50        11.        -3.    -0.002   174.56  -1.823E-01   
 K-40      1460.65        26.       200.     0.111     7.58   1.265E+02  P
 SB-124    1690.99         6.         1.     0.001   282.78   2.061E-01   
 Co-56     1771.24        13.        -3.    -0.002   177.39  -1.563E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -8.0903E-02   -8.0904E-02    2.092E+03%                6.31E+00
 NA-22  #A   -1.0883E-01   -1.0883E-01    3.429E+02%                1.36E+00
 K-40   #     1.2650E+02    1.2650E+02    7.847E+00%                1.69E+01
 Sc-46  #A    3.6723E-01    3.6723E-01    4.820E+01%                7.90E-01
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.68E+00
 MN-54  #A   -1.0192E-01   -1.0192E-01    2.576E+02%                9.56E-01
 FE-59  #A   -6.5693E-02   -6.5694E-02    9.770E+02%                2.36E+00
 Co-56  #A    4.0160E-01    4.0161E-01    6.510E+01%                1.08E+00
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 TestAmerica                     Spectrum name: 3_Gamma_20140359.An1             
                                                                                 
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.39E-01
 CO-58  #A    7.0028E-02    7.0028E-02    3.415E+02%                8.84E-01
 CO-60  #A   -1.8230E-01   -1.8230E-01    1.746E+02%                1.16E+00
 ZN-65  #A   -6.9445E-01   -6.9445E-01    1.167E+02%                2.81E+00
 NB-94  #A    8.1026E-02    8.1026E-02    2.071E+02%                9.25E-01
 ZR-95  #A    6.8938E-02    6.8938E-02    7.574E+02%                1.91E+00
 NB-95  #A   -1.4015E-01   -1.4015E-01    2.128E+02%                1.06E+00
 RU-103 #A    1.6833E-01    1.6833E-01    1.190E+02%                7.02E-01
 RH-106 #A    6.7530E-01    6.7531E-01    2.687E+02%                6.72E+00
 AG-108M#A   -1.3043E-02   -1.3043E-02    1.886E+02%                8.19E-01
 AG-110M#A   -1.2102E-01   -1.2102E-01    3.331E+02%                1.47E+00
 SN-113 #A   -1.1319E-01   -1.1319E-01    2.368E+02%                9.62E-01
 SB-124 #A   -7.6661E-02   -7.6661E-02    1.293E+02%                9.62E-01
 SB-125 #A    6.9004E-01    6.9005E-01    9.731E+01%                2.25E+00
 I-131  #A    7.6338E-02    7.6342E-02    2.725E+02%                7.47E-01
 Gd-153 #A   -2.9515E-01   -2.9515E-01    1.211E+02%                1.23E+00
 Ga-68  #A   -3.5324E+00   -3.5657E+00    3.178E+02%                4.15E+01
 Tc-99m #A    1.8946E-01    1.8980E-01    9.633E+01%                6.17E-01
 BA-133 #A   -6.6497E-02   -6.6497E-02    1.063E+02%                1.32E+00
 CS-134 #A   -1.8109E-01   -1.8109E-01    1.683E+02%                1.06E+00
 CS-137 #A   -9.5826E-03   -9.5826E-03    2.496E+03%                9.03E-01
 CE-139 #A    2.3468E-02    2.3468E-02    8.218E+02%                6.80E-01
 Ba-140 #A   -3.2653E-01   -3.2654E-01    2.003E+02%                3.33E+00
 La-140 #A    2.9929E-01    2.9930E-01    6.788E+01%                5.60E-01
 CE-141 #A   -3.4669E-01   -3.4670E-01    9.652E+01%                1.13E+00
 CE-144 #A   -1.3142E+00   -1.3142E+00    1.188E+02%                5.29E+00
 PM-144 #A    1.4691E-02    1.4691E-02    6.725E+02%                9.04E-01
 EU-152 #A    3.3188E-01    3.3188E-01    8.874E+01%                2.59E+00
 EU-154 #A    6.2520E-01    6.2520E-01    1.235E+02%                5.97E+00
 EU-155  A    3.7590E-01    3.7590E-01    1.347E+02%                1.75E+00
 HF-181 #A    1.5228E-01    1.5229E-01    7.121E+01%                9.36E-01
 Ta-182 #A    1.6201E+00    1.6201E+00    5.197E+01%                2.81E+00
 Hg-203 #A   -1.9284E-01   -1.9284E-01    1.243E+02%                8.23E-01
 TL-208       1.8192E+00    1.8192E+00    2.033E+01%                6.65E-01
 pm-146 #A    1.4113E-01    1.4113E-01    5.866E+02%                3.02E+00
 y-88   #A   -1.4120E-01   -1.4120E-01    2.217E+02%                1.13E+00
 Cd-113m#A    1.2279E+03    1.2279E+03    2.241E+02%                9.69E+03
 Cd-109 #A    1.1663E+01    1.1663E+01    4.192E+01%                1.56E+01
 PB-210 #A   -4.2813E+00   -4.2813E+00    5.034E+02%                2.83E+01
 PB-212       5.7687E+00    5.7687E+00    1.261E+01%                1.56E+00
 PB-214 #     7.4543E+00    7.4543E+00    1.084E+01%                1.91E+00
 BI-207 #A    4.4894E-02    4.4894E-02    3.397E+02%                8.39E-01
 BI-212 #A   -4.4859E-01   -4.4859E-01    7.399E+02%                1.22E+01
 BI-214       7.7949E+00    7.7949E+00    1.267E+01%                1.95E+00
 BI-210M#A   -1.7500E-01   -1.7500E-01    1.911E+02%                1.17E+00
 RA-224 #A   -2.0011E+01   -2.0011E+01    4.854E+01%                3.17E+01
 AC-228       3.3189E+00    3.3189E+00    3.008E+01%                3.21E+00
 TH-227 #A    1.1984E+00    1.1984E+00    6.519E+01%                1.19E+01
 TH-229 #A    4.8634E-01    4.8634E-01    7.820E+02%                1.34E+01
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 TH-234 #A    4.8942E-01    4.8942E-01    7.361E+01%                2.48E+01
 PA-231 #A    5.6659E+00    5.6659E+00    5.757E+01%                2.96E+01
 PA-233 #A    7.1786E-01    7.1786E-01    5.752E+01%                1.89E+00
 PA-234 #A    9.9923E-01    9.9923E-01    7.871E+01%                2.88E+00
 PA-234M#A    3.7190E+00    3.7190E+00    4.927E+02%                1.47E+02
 U-235  #A    7.5659E-01    7.5659E-01    1.288E+02%                4.59E+00
 AM-241 #A    3.6368E-01    3.6368E-01    1.578E+02%                1.97E+00
 Np-237 #A    1.1856E-01    1.1856E-01    1.383E+03%                5.66E+00
 Ir-192 #A    9.1442E-01    9.1442E-01    1.925E+01%                9.38E-01
 Cs-136 #A   -2.0812E-01   -2.0812E-01    1.444E+02%                1.06E+00
 Np-239  A    6.6011E-01    6.6024E-01    9.770E+01%                2.18E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.87E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  106.0 to  2000.6 keV)     2.284E+01  Bq/Sample     
 Total Decayed Activity (  106.0 to  2000.6 keV) 2.2837164E+01  Bq/Sample     
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 3_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:23:24 AM
Detector: Ge 3 SN/131
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 55     59.79     60.04    PASS      
FWHM               0.81      0.00      0.00      1. 25      1.91      2.01    PASS      
ActivityDiff     647.00     -5.00     -4.00     -0. 17      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.46      0.00      0.00      1. 71      3.16      3.26    PASS      
ActivityDiff     606.50     -5.00     -4.00     -1. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 40   1333.01   1333.26    PASS      
FWHM               2.07      0.00      0.00      2. 22      4.27      4.37    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -1. 39      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  1
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'C') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:23 :24 AM
        Live time:               1000
        Real time:               1012
        Dead time:                  1.15 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_QC.Clb
      Ge3_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25: 37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/chann el
             Quadratic:             3.421E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               1/6/2011 8:38:1 0 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.59keV  )
        Stop channel:            8000 (  2000.60keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  2
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0415

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.55    56799.   0.47   1.25  8.834E-02    59. 54 100.000  6.481E+02 QA60  
    87.95     8568.   1.37   1.25  1.354E-01    88. 03 100.000  9.039E+02 QA88  
   121.97      731.   9.07   1.35  1.367E-01   122. 06 100.000  4.954E+02 QA122 
   661.70    21112.   0.76   1.71  3.852E-02   661. 66 100.000  6.130E+02 QA662 
  1173.17    13987.   0.95   2.08  2.205E-02  1173. 23 100.000  1.202E+03 QA1173
  1332.40    12587.   0.94   2.22  1.989E-02  1332. 51 100.000  1.200E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.92    59.55      3683.     56799.    56.799     0.47   1.248s
 QA-88     351.59    87.95      1183.      8568.     8.568     1.37   1.245s
 QA-122    487.80   121.97       847.       731.     0.731     9.07   1.346s
 QA-662   2647.63   661.70       663.     21112.    21.112     0.76   1.711s
 QA-1173  4693.22  1173.17       487.     13987.    13.987     0.95   2.080 
 QA-1332  5329.81  1332.40       169.     12587.    12.587     0.94   2.218 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  3
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.4812E+02                                      1.58E+05             
                            59.54 6.481E+02 *(  3.2 58E+00 4.73E-01 1.00E+02 G  
 
QA-88        9.0393E+02                                      4.63E+02             
                            88.03 9.039E+02 *(  1.7 20E+01 1.37E+00 1.00E+02 G  
 
QA-122       4.9541E+02                                      2.72E+02             
                           122.06 4.954E+02 *(  9.3 69E+01 9.07E+00 1.00E+02 G  
 
QA-662       6.1302E+02                                      1.10E+04             
                           661.66 6.130E+02 *(  3.5 63E+00 7.57E-01 1.00E+02 G  
 
QA-1173      1.2021E+03                                      1.92E+03             
                          1173.23 1.202E+03  (  9.0 73E+00 9.45E-01 1.00E+02 G  
 
QA-1332      1.1995E+03                                      1.92E+03             
                          1332.51 1.200E+03  (  6.0 26E+00 9.40E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:41:33 AMPage  4
 TestAmerica                     Spectrum name: 3_2 0140210001_QCAsLeft.An1       
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.4309E+02    6.4812E+02    4.729E-01 %                3.26E+00
 QA-88  #     6.3204E+01    9.0393E+02    1.366E+00 %                1.72E+01
 QA-122 #     5.3510E+00    4.9541E+02    9.070E+00 %                9.37E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662 #     5.4803E+02    6.1302E+02    7.569E-01 %                3.56E+00
 QA-898                  >12 Halflives
 QA-1173      6.3423E+02    1.2021E+03    9.452E-01 %                9.07E+00
 QA-1332      6.3289E+02    1.1995E+03    9.398E-01 %                6.03E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  2000.6 keV)     2.527E +03  GPS           
 Total Decayed Activity (   37.6 to  2000.6 keV) 5. 0620771E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 3_20140210002_BG                                                              
Acquired: 2/10/2014 12:44:09 AM
Detector: Ge 3 SN/131
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.36      2.21      2.26      2.35      2.46      2.51    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  1
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:44:09 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_QC.Clb
      Ge3_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:38:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  2
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  3
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    7.2262E-01
 NA-22   <    1.9814E-01
 K-40    <    2.0579E+00
 Sc-46   <    1.8277E-01
 CR-51   <    9.2010E-01
 MN-54   <    2.3746E-01
 FE-59   <    3.0681E-01
 Co-56   <    1.9854E-01
 CO-57   <    1.4190E-01
 CO-58   <    1.8932E-01
 CO-60   <    2.0591E-01
 ZN-65   <    3.4767E-01
 NB-94   <    1.1403E-01
 ZR-95   <    2.1956E-01
 NB-95   <    1.2127E-01
 RU-103  <    1.4074E-01
 RH-106  <    9.8562E-01
 AG-108M <    9.9314E-02
 AG-110M <    1.9780E-01
 SN-113  <    1.0485E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  4
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
 SB-124  <    9.5939E-02
 SB-125  <    3.4886E-01
 I-131   <    7.3550E-02
 BA-133  <    1.3720E-01
 CS-134  <    2.3893E-01
 CS-137  <    1.8247E-01
 CE-139  <    1.0515E-01
 Ba-140  <    5.6049E-01
 La-140  <    2.4757E-01
 CE-141  <    1.1838E-01
 CE-144  <    4.9704E-01
 PM-144  <    1.1192E-01
 EU-152  <    5.9269E-01
 EU-154  <    1.6834E+00
 EU-155  <    3.9962E-01
 HF-181  <    9.5081E-02
 Ta-182  <    6.3943E-01
 Hg-203  <    1.4214E-01
 TL-208  <    2.6496E-01
 pm-146  <    3.4731E-01
 y-88    <    3.0037E-01
 PB-210  <    6.5131E+00
 PB-212  <    3.4742E-01
 PB-214  <    5.6617E-01
 BI-207  <    1.9556E-01
 BI-212  <    2.2301E+00
 BI-214  <    6.4709E-01
 BI-210M <    1.2750E-01
 RA-224  <    2.9571E+00
 AC-228  <    5.1150E-01
 TH-227  <    7.7429E-01
 TH-229  <    1.4686E+00
 TH-234  <    5.6011E+00
 PA-231  <    4.7489E+00
 PA-233  <    2.2676E-01
 PA-234  <    5.6933E-01
 PA-234M <    2.4019E+01
 Ra-226  <    1.9364E+00
 U-235   <    1.1632E+00
 AM-241  <    4.3048E-01
 Np-237  <    1.0024E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:15:21 AMPage  5
 TestAmerica                     Spectrum name: 3_20140210002_BG.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 4_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:25:24 AM
Detector: Ge 4 SN/181
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.22     59.29     59. 62     59.79     59.86    PASS      
FWHM               0.77      0.00      0.00      1. 04      1.87      1.97    PASS      
ActivityDiff     650.60     -5.00     -4.00     -0. 15      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.34      0.00      0.00      1. 54      3.04      3.14    PASS      
ActivityDiff     609.90     -5.00     -4.00     -0. 45      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 21   1333.01   1333.26    PASS      
FWHM               1.84      0.00      0.00      1. 96      4.04      4.14    PASS      
ActivityDiff    1189.70     -5.00     -4.00      1. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:07 AMPage  1
 TestAmerica                     Spectrum name: 4_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'D') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:25 :24 AM
        Live time:               1000
        Real time:               1016
        Dead time:                  1.57 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_QC.Clb
      4_QA-D_Rad11-0018_032612                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55: 17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.917E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               3/27/2012 7:34: 55 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.61keV  )
        Stop channel:            8000 (  1999.44keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1732

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.62    28414.   0.67   1.04  4.400E-02    59. 54 100.000  6.516E+02 QA60  
    88.14     4143.   1.83   1.02  6.283E-02    88. 03 100.000  9.432E+02 QA88  
   661.38     8209.   1.22   1.54  1.501E-02   661. 66 100.000  6.126E+02 QA662 
  1172.95     5375.   1.51   1.95  8.792E-03  1173. 23 100.000  1.159E+03 QA1173
  1332.21     4866.   1.46   1.96  7.839E-03  1332. 51 100.000  1.177E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     238.00    59.62      1780.     28414.    28.414     0.67   1.039s
 QA-88     352.01    88.14       455.      4143.     4.143     1.83   1.024s
 QA-662   2644.38   661.38       300.      8209.     8.209     1.22   1.542 
 QA-1173  4691.16  1172.95       168.      5375.     5.375     1.51   1.950 
 QA-1332  5328.54  1332.21        32.      4866.     4.866     1.46   1.958 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:07 AMPage  3
 TestAmerica                     Spectrum name: 4_2 0140210001_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5160E+02                                      1.58E+05             
                            59.54 6.516E+02 *(  4.5 70E+00 6.66E-01 1.00E+02 G  
 
QA-88        9.4316E+02                                      4.63E+02             
                            88.03 9.432E+02 *(  2.3 25E+01 1.83E+00 1.00E+02 G  
 
QA-662       6.1264E+02                                      1.10E+04             
                           661.66 6.126E+02  (  6.2 22E+00 1.22E+00 1.00E+02 G  
 
QA-1173      1.1589E+03                                      1.92E+03             
                          1173.23 1.159E+03  (  1.3 61E+01 1.51E+00 1.00E+02 G  
 
QA-1332      1.1768E+03                                      1.92E+03             
                          1332.51 1.177E+03  (  7.0 31E+00 1.46E+00 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
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 TestAmerica                     Spectrum name: 4_2 0140210001_QCAsLeft.An1       
                                                                                 
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.4654E+02    6.5160E+02    6.662E-01 %                4.57E+00
 QA-88  #     6.5947E+01    9.4316E+02    1.828E+00 %                2.32E+01
 QA-122  <    1.4840E+00    1.3739E+02
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.4770E+02    6.1264E+02    1.222E+00 %                6.22E+00
 QA-898                  >12 Halflives
 QA-1173      6.1143E+02    1.1589E+03    1.506E+00 %                1.36E+01
 QA-1332      6.2090E+02    1.1768E+03    1.463E+00 %                7.03E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.4 keV)     2.493E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.4 keV) 4. 5430527E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 4_20140210002_BG                                                              
Acquired: 2/10/2014 12:45:17 AM
Detector: Ge 4 SN/181
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.32      1.20      1.24      1.29      1.39      1.43    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:16:06 AMPage  1
 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:45:17 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.16 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_QC.Clb
      4_QA-D_Rad11-0018_032612                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 7:34:55 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    3 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.04    46.63         6.        22.     0.013    27.43   0.752s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   8.3236E+00                                      8.14E+03             
                            46.54 8.324E+00 *(  5.045E+00 2.74E+01 4.25E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.2163E+00
 NA-22   <    5.0059E-01
 K-40    <    4.8985E+00
 Sc-46   <    3.9205E-01
 CR-51   <    8.9114E-01
 MN-54   <    3.5513E-01
 FE-59   <    7.8867E-01
 Co-56   <    3.6277E-01
 CO-57   <    9.3167E-02
 CO-58   <    4.3246E-01
 CO-60   <    5.2255E-01
 ZN-65   <    8.8910E-01

Page 925 of 1334



      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:16:06 AMPage  4
 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 
 NB-94   <    5.2579E-01
 ZR-95   <    5.7430E-01
 NB-95   <    3.1781E-01
 RU-103  <    1.4914E-01
 RH-106  <    2.2095E+00
 AG-108M <    1.2558E-01
 AG-110M <    5.3464E-01
 SN-113  <    2.0213E-01
 SB-124  <    2.0391E-01
 SB-125  <    3.7799E-01
 I-131   <    1.1840E-01
 BA-133  <    1.5320E-01
 CS-134  <    2.0710E-01
 CS-137  <    3.2058E-01
 CE-139  <    2.5509E-01
 Ba-140  <    6.3383E-01
 La-140  <    5.4812E-01
 CE-141  <    1.7261E-01
 CE-144  <    7.3405E-01
 PM-144  <    2.8937E-01
 EU-152  <    7.1494E-01
 EU-154  <    3.0996E+00
 EU-155  <    3.0262E-01
 HF-181  <    1.6099E-01
 Ta-182  <    1.2935E+00
 Hg-203  <    2.0591E-01
 TL-208  <    2.1771E-01
 pm-146  <    9.0667E-01
 y-88    <    4.2545E-01
 PB-210 #     8.3236E+00   2.7427E+01%               5.045E+00
 PB-212  <    3.1564E-01
 PB-214  <    3.1642E-01
 BI-207  <    3.1775E-01
 BI-212  <    7.5969E+00
 BI-214  <    7.9824E-01
 BI-210M <    1.6061E-01
 RA-224  <    3.0660E+00
 AC-228  <    1.3842E+00
 TH-227  <    1.8472E+00
 TH-229  <    1.6231E+00
 TH-234  <    8.8667E+00
 PA-231  <    5.7056E+00
 PA-233  <    2.4234E-01
 PA-234  <    5.2216E-01
 PA-234M <    5.0342E+01
 Ra-226  <    2.4584E+00
 U-235   <    9.1284E-01
 AM-241  <    3.2750E-01
 Np-237  <    1.5798E+00
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 TestAmerica                     Spectrum name: 4_20140210002_BG.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     8.324E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 5_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:22:23 AM
Detector: Ge 5 SN/157
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 57     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 98      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      1. 31      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 50      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00      2. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 60   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 20   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 93      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -0. 94      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:39:34 AMPage  1
 TestAmerica                     Spectrum name: 5_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'A') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:22 :23 AM
        Live time:               1000
        Real time:               1012
        Dead time:                  1.18 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35: 48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/chann el
             Quadratic:             3.911E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:2 2 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.62keV  )
        Stop channel:            8000 (  2000.81keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1387

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.57    46257.   0.52   0.98  7.424E-02    59. 54 100.000  6.283E+02 QA60  
    87.93     6965.   1.45   1.04  1.123E-01    88. 03 100.000  8.859E+02 QA88  
   121.94      660.   7.76   1.23  1.160E-01   122. 06 100.000  5.267E+02 QA122 
   661.54    14956.   0.91   1.50  2.861E-02   661. 66 100.000  5.849E+02 QA662 
  1172.95     9425.   1.17   1.89  1.552E-02  1173. 23 100.000  1.151E+03 QA1173
  1332.20     8569.   1.10   1.93  1.382E-02  1332. 51 100.000  1.175E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.84    59.57      2844.     46257.    46.257     0.52   0.984s
 QA-88     351.41    87.93       813.      6965.     6.965     1.45   1.044s
 QA-122    487.54   121.94       536.       660.     0.660     7.76   1.226s
 QA-662   2646.87   661.54       558.     14956.    14.956     0.91   1.502 
 QA-1173  4692.08  1172.95       330.      9425.     9.425     1.17   1.894 
 QA-1332  5328.64  1332.20        35.      8569.     8.569     1.10   1.928 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.2826E+02                                      1.58E+05             
                            59.54 6.283E+02 *(  3.4 12E+00 5.19E-01 1.00E+02 G  
 
QA-88        8.8591E+02                                      4.63E+02             
                            88.03 8.859E+02 *(  1.7 25E+01 1.45E+00 1.00E+02 G  
 
QA-122       5.2672E+02                                      2.72E+02             
                           122.06 5.267E+02 *(  8.8 26E+01 7.76E+00 1.00E+02 G  
 
QA-662       5.8487E+02                                      1.10E+04             
                           661.66 5.849E+02  (  4.4 11E+00 9.07E-01 1.00E+02 G  
 
QA-1173      1.1514E+03                                      1.92E+03             
                          1173.23 1.151E+03  (  1.0 67E+01 1.17E+00 1.00E+02 G  
 
QA-1332      1.1752E+03                                      1.92E+03             
                          1332.51 1.175E+03  (  4.1 52E+00 1.10E+00 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.2338E+02    6.2826E+02    5.190E-01 %                3.41E+00
 QA-88  #     6.1944E+01    8.8591E+02    1.451E+00 %                1.72E+01
 QA-122 #     5.6892E+00    5.2672E+02    7.763E+00 %                8.83E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.2287E+02    5.8487E+02    9.069E-01 %                4.41E+00
 QA-898                  >12 Halflives
 QA-1173      6.0749E+02    1.1514E+03    1.168E+00 %                1.07E+01
 QA-1332      6.2004E+02    1.1752E+03    1.098E+00 %                4.15E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.441E +03  GPS           
 Total Decayed Activity (   37.6 to  2000.8 keV) 4. 9523057E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 5_20140210002_BG                                                              
Acquired: 2/10/2014 12:43:36 AM
Detector: Ge 5 SN/157
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.51      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:14:19 AMPage  1
 TestAmerica                     Spectrum name: 5_20140210002_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:43:36 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.36 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    0 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    9.6048E-01
 NA-22   <    2.8378E-01
 K-40    <    4.3188E+00
 Sc-46   <    1.9738E-01
 CR-51   <    1.3245E+00
 MN-54   <    1.8100E-01
 FE-59   <    4.3032E-01
 Co-56   <    1.8443E-01
 CO-57   <    4.1231E-02
 CO-58   <    1.7550E-01
 CO-60   <    2.9632E-01
 ZN-65   <    4.8897E-01
 NB-94   <    1.5382E-01
 ZR-95   <    2.9690E-01
 NB-95   <    1.6406E-01
 RU-103  <    1.1472E-01
 RH-106  <    1.3225E+00
 AG-108M <    1.0439E-01
 AG-110M <    2.6947E-01
 SN-113  <    2.2660E-01
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 SB-124  <    1.8803E-01
 SB-125  <    3.1623E-01
 I-131   <    1.8230E-01
 BA-133  <    1.9674E-01
 CS-134  <    2.3140E-01
 CS-137  <    3.6220E-01
 CE-139  <    1.3446E-01
 Ba-140  <    4.5794E-01
 La-140  <    3.5380E-01
 CE-141  <    1.2846E-01
 CE-144  <    5.3784E-01
 PM-144  <    3.4182E-01
 EU-152  <    3.9247E-01
 EU-154  <    1.5666E+00
 EU-155  <    2.1331E-01
 HF-181  <    1.2641E-01
 Ta-182  <    7.1338E-01
 Hg-203  <    6.8491E-02
 TL-208  <    2.5619E-01
 pm-146  <    4.6944E-01
 y-88    <    2.1373E-01
 PB-210  <    5.5427E+00
 PB-212  <    1.6620E-01
 PB-214  <    5.8121E-01
 BI-207  <    1.9787E-01
 BI-212  <    2.5979E+00
 BI-214  <    8.4697E-01
 BI-210M <    2.0480E-01
 RA-224  <    2.6048E+00
 AC-228  <    1.5062E+00
 TH-227  <    5.8056E-01
 TH-229  <    1.4453E+00
 TH-234  <    4.7867E+00
 PA-231  <    2.6502E+00
 PA-233  <    2.5431E-01
 PA-234  <    2.9494E-01
 PA-234M <    2.6299E+01
 Ra-226  <    4.5886E+00
 U-235   <    7.4230E-01
 AM-241  <    4.5725E-01
 Np-237  <    5.7785E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140210001_BG                                                              
Acquired: 2/10/2014 12:02:29 AM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.30      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 TestAmerica                     Spectrum name: 7_20140210001_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140210001_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:02:29 AM
        Live time:               1800
        Real time:               1825
        Dead time:                  1.37 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0339

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.60    46.51         4.        24.     0.013    25.08   0.362s
 TH-234    253.00    63.36         2.        38.     0.021    18.14   0.992s
 TH-234    369.71    92.54         2.        34.     0.019    19.06   0.340s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   3.7868E+00                                      8.14E+03             
                            46.54 3.787E+00  (  2.030E+00 2.51E+01 4.25E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   4.4510E+00                                      1.63E+12             
                            63.29 4.451E+00  (  1.196E+00 1.81E+01 3.81E+00 G  
                            92.59 1.845E+00 -   5.389E-01 1.91E+01 5.58E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    5.6504E-01
 NA-22   <    1.8434E-01
 K-40    <    1.9219E+00
 Sc-46   <    1.2787E-01
 CR-51   <    4.7940E-01
 MN-54   <    1.1516E-01
 FE-59   <    2.7928E-01
 Co-56   <    1.1777E-01
 CO-57   <    2.4374E-02
 CO-58   <    1.1088E-01
 CO-60   <    2.4315E-01
 ZN-65   <    3.1730E-01
 NB-94   <    9.4723E-02
 ZR-95   <    3.0198E-01
 NB-95   <    2.0906E-01
 RU-103  <    1.1048E-01
 RH-106  <    7.9941E-01
 AG-108M <    6.1057E-02
 AG-110M <    2.1992E-01
 SN-113  <    1.4395E-01
 SB-124  <    7.7339E-02
 SB-125  <    1.8482E-01
 I-131   <    7.0041E-02
 BA-133  <    8.8813E-02
 CS-134  <    7.8190E-02
 CS-137  <    1.9671E-01
 CE-139  <    3.7723E-02
 Ba-140  <    3.4318E-01
 La-140  <    2.3065E-01
 CE-141  <    7.5773E-02
 CE-144  <    3.9707E-01
 PM-144  <    9.2839E-02
 EU-152  <    2.5593E-01
 EU-154  <    1.0091E+00
 EU-155  <    1.2796E-01
 HF-181  <    7.4411E-02
 Ta-182  <    4.6290E-01
 Hg-203  <    5.8763E-02
 TL-208  <    1.5349E-01
 pm-146  <    2.9187E-01
 y-88    <    1.3891E-01
 PB-210       3.7868E+00   2.5085E+01%               2.030E+00
 PB-212  <    1.9332E-01
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 PB-214  <    2.7015E-01
 BI-207  <    9.1397E-02
 BI-212  <    1.2743E+00
 BI-214  <    1.6733E-01
 BI-210M <    9.1734E-02
 RA-224  <    1.3599E+00
 AC-228  <    4.5399E-01
 TH-227  <    4.4681E-01
 TH-229  <    5.8113E-01
 TH-234 #     4.4510E+00   1.8135E+01%               1.196E+00
 PA-231  <    1.2304E+00
 PA-233  <    1.2846E-01
 PA-234  <    1.5028E-01
 PA-234M <    1.7081E+01
 Ra-226  <    1.8608E+00
 U-235   <    3.8926E-01
 AM-241  <    2.2755E-01
 Np-237  <    3.5303E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     8.238E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 7_20140210002_QCAsLeft                                                        
Acquired: 2/10/2014 1:05:29 AM
Detector: Ge 7 SN/154
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.58     59.04     59.29     59. 62     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      0. 85      1.94      2.04    PASS      
ActivityDiff     647.00     -5.00     -4.00      1. 89      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.45      0.00      0.00      1. 43      3.15      3.25    PASS      
ActivityDiff     606.50     -5.00     -4.00      0. 82      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 90   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 56   1333.01   1333.26    PASS      
FWHM               1.98      0.00      0.00      2. 00      4.18      4.28    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -0. 41      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 Sample description                                             
      Quality control Check (QC Source 'C') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140210002_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:05: 29 AM
        Live time:               1000
        Real time:               1028
        Dead time:                  2.73 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40: 56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/chann el
             Quadratic:             3.508E-09 keV/c hannel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:1 0 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.61keV  )
        Stop channel:            8000 (  2000.12keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0492

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.62    71497.   0.41   0.85  1.137E-01    59. 54 100.000  6.348E+02 QA60  
    88.06    11816.   1.05   0.88  1.845E-01    88. 03 100.000  9.160E+02 QA88  
   122.01     1013.   6.82   0.90  1.962E-01   122. 06 100.000  4.778E+02 QA122 
   661.72    25175.   0.70   1.43  4.681E-02   661. 66 100.000  6.015E+02 QA662 
  1173.31    14909.   0.90   1.86  2.392E-02  1173. 23 100.000  1.181E+03 QA1173
  1332.56    13320.   0.89   2.00  2.125E-02  1332. 51 100.000  1.188E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     238.03    59.62      3588.     71497.    71.497     0.41   0.853 
 QA-88     351.82    88.06      1038.     11816.    11.816     1.05   0.878 
 QA-122    487.62   122.01       980.      1013.     1.013     6.82   0.901 
 QA-662   2646.62   661.72       850.     25175.    25.175     0.70   1.426 
 QA-1173  4692.99  1173.31       493.     14909.    14.909     0.90   1.863 
 QA-1332  5329.94  1332.56       108.     13320.    13.319     0.89   2.004 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:22:55 AMPage  3
 TestAmerica                     Spectrum name: 7_2 0140210002_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.3478E+02                                      1.58E+05             
                            59.54 6.348E+02  (  2.5 02E+00 4.10E-01 1.00E+02 G  
 
QA-88        9.1595E+02                                      4.63E+02             
                            88.03 9.160E+02  (  1.1 85E+01 1.05E+00 1.00E+02 G  
 
QA-122       4.7779E+02                                      2.72E+02             
                           122.06 4.778E+02  (  7.0 12E+01 6.82E+00 1.00E+02 G  
 
QA-662       6.0153E+02                                      1.10E+04             
                           661.66 6.015E+02  (  3.3 11E+00 6.98E-01 1.00E+02 G  
 
QA-1173      1.1812E+03                                      1.92E+03             
                          1173.23 1.181E+03  (  8.4 12E+00 9.05E-01 1.00E+02 G  
 
QA-1332      1.1878E+03                                      1.92E+03             
                          1332.51 1.188E+03  (  4.5 50E+00 8.95E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:22:55 AMPage  4
 TestAmerica                     Spectrum name: 7_2 0140210002_QCAsLeft.An1       
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.2985E+02    6.3478E+02    4.098E-01 %                2.50E+00
 QA-88        6.4042E+01    9.1595E+02    1.046E+00 %                1.19E+01
 QA-122       5.1603E+00    4.7779E+02    6.821E+00 %                7.01E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.3776E+02    6.0153E+02    6.976E-01 %                3.31E+00
 QA-898                  >12 Halflives
 QA-1173      6.2322E+02    1.1812E+03    9.048E-01 %                8.41E+00
 QA-1332      6.2669E+02    1.1878E+03    8.946E-01 %                4.55E+00
 QA-1836                 >12 Halflives
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  2000.1 keV)     2.487E +03  GPS           
 Total Decayed Activity (   37.6 to  2000.1 keV) 4. 9990518E+03  GPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 9_20140210001_QCAsLeft                                                        
Acquired: 2/10/2014 12:24:39 AM
Detector: Ge9 S/N100228730
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 96      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -0. 22      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 54      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00      0. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 22   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      2. 06      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -0. 75      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'E') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140210001_ QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:24 :39 AM
        Live time:               1000
        Real time:               1014
        Dead time:                  1.40 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:1 7 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.269E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03: 10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.59keV  )
        Stop channel:            8000 (  1999.34keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0796

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.59    64060.   0.44   0.96  9.929E-02    59. 54 100.000  6.509E+02 QA60  
    88.08    10092.   1.29   0.98  1.545E-01    88. 03 100.000  9.343E+02 QA88  
   122.10      998.   6.48   1.19  1.634E-01   122. 06 100.000  5.653E+02 QA122 
   661.53    25777.   0.67   1.54  4.753E-02   661. 66 100.000  6.067E+02 QA662 
  1173.00    16924.   0.85   1.87  2.680E-02  1173. 23 100.000  1.197E+03 QA1173
  1332.22    15295.   0.85   2.06  2.416E-02  1332. 51 100.000  1.200E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     238.00    59.59      3154.     64060.    64.061     0.44   0.960 
 QA-88     351.90    88.08      1376.     10092.    10.092     1.29   0.975 
 QA-122    487.95   122.10       795.       998.     0.998     6.48   1.188 
 QA-662   2645.51   661.53       620.     25777.    25.777     0.67   1.536 
 QA-1173  4692.02  1173.00       481.     16924.    16.924     0.85   1.869 
 QA-1332  5329.27  1332.22       160.     15295.    15.295     0.85   2.064 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5088E+02                                      1.58E+05             
                            59.54 6.509E+02  (  2.6 86E+00 4.37E-01 1.00E+02 G  
 
QA-88        9.3433E+02                                      4.63E+02             
                            88.03 9.343E+02  (  1.6 25E+01 1.29E+00 1.00E+02 G  
 
QA-122       5.6527E+02                                      2.72E+02             
                           122.06 5.653E+02  (  7.5 96E+01 6.48E+00 1.00E+02 G  
 
QA-662       6.0675E+02                                      1.10E+04             
                           661.66 6.067E+02  (  2.7 95E+00 6.66E-01 1.00E+02 G  
 
QA-1173      1.1971E+03                                      1.92E+03             
                          1173.23 1.197E+03  (  7.4 23E+00 8.45E-01 1.00E+02 G  
 
QA-1332      1.2003E+03                                      1.92E+03             
                          1332.51 1.200E+03  (  4.8 38E+00 8.46E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:42:08 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_2 0140210001_QCAsLeft.An1       
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.4582E+02    6.5088E+02    4.367E-01 %                2.69E+00
 QA-88        6.5330E+01    9.3433E+02    1.291E+00 %                1.63E+01
 QA-122       6.1055E+00    5.6527E+02    6.477E+00 %                7.60E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.4243E+02    6.0675E+02    6.663E-01 %                2.80E+00
 QA-898                  >12 Halflives
 QA-1173      6.3161E+02    1.1971E+03    8.451E-01 %                7.42E+00
 QA-1332      6.3328E+02    1.2003E+03    8.458E-01 %                4.84E+00
 QA-1836                 >12 Halflives
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.525E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.3 keV) 5. 1545840E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140210002_BG                                                              
Acquired: 2/10/2014 12:55:39 AM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:16 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_20140210002_BG.An1             
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:55:39 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:16 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_20140210002_BG.An1             
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    2 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:16 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_20140210002_BG.An1             
                                                                                 
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4689E+00
 NA-22   <    1.6313E-01
 K-40    <    2.6777E+00
 Sc-46   <    1.2935E-01
 CR-51   <    4.2621E-01
 MN-54   <    1.4577E-01
 FE-59   <    2.5938E-01
 Co-56   <    1.1834E-01
 CO-57   <    6.9270E-02
 CO-58   <    1.1087E-01
 CO-60   <    1.6956E-01
 ZN-65   <    4.7706E-01
 NB-94   <    1.5284E-01
 ZR-95   <    1.8384E-01
 NB-95   <    1.0190E-01
 RU-103  <    7.1014E-02
 RH-106  <    1.8180E+00
 AG-108M <    1.3281E-01
 AG-110M <    1.7616E-01
 SN-113  <    1.7735E-01
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 SB-124  <    1.8536E-01
 SB-125  <    3.7810E-01
 I-131   <    7.6783E-02
 BA-133  <    1.4862E-01
 CS-134  <    7.9100E-02
 CS-137  <    1.0111E-01
 CE-139  <    8.6357E-02
 Ba-140  <    2.8194E-01
 La-140  <    1.8998E-01
 CE-141  <    8.0547E-02
 CE-144  <    5.0080E-01
 PM-144  <    9.1722E-02
 EU-152  <    4.6033E-01
 EU-154  <    1.0180E+00
 EU-155  <    1.7765E-01
 HF-181  <    1.3966E-01
 Ta-182  <    4.2511E-01
 Hg-203  <    4.5778E-02
 TL-208  <    1.5661E-01
 pm-146  <    2.8974E-01
 y-88    <    1.4073E-01
 PB-210  <    2.1261E+00
 PB-212  <    2.5133E-01
 PB-214  <    2.5719E-01
 BI-207  <    7.4264E-02
 BI-212  <    1.2625E+00
 BI-214  <    3.0100E-01
 BI-210M <    9.0567E-02
 RA-224  <    1.0322E+00
 AC-228  <    4.5769E-01
 TH-227  <    7.1242E-01
 TH-229  <    1.3824E+00
 TH-234  <    3.0027E+00
 PA-231  <    1.7545E+00
 PA-233  <    1.4462E-01
 PA-234  <    3.7678E-01
 PA-234M <    3.5804E+01
 Ra-226  <    2.2011E+00
 U-235   <    6.3839E-01
 AM-241  <    2.3465E-01
 Np-237  <    5.8111E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 10_20140210001_QCAsLeft                                                       
Acquired: 2/10/2014 12:26:00 AM
Detector: Ge10 S/N08316756
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 54     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      1. 05      1.94      2.04    PASS      
ActivityDiff     670.63     -5.00     -4.00      2. 49      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.43      0.00      0.00      1. 51      3.13      3.23    PASS      
ActivityDiff     643.00     -5.00     -4.00      3. 55      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 61   1333.01   1333.26    PASS      
FWHM               2.01      0.00      0.00      2. 10      4.21      4.31    PASS      
ActivityDiff    1234.50     -5.00     -4.00      3. 12      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry

Page 961 of 1334
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 Sample description                                             
      Quality control Check (QC Source 'F') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_2014021000 1_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:26 :00 AM
        Live time:               1000
        Real time:               1013
        Dead time:                  1.31 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27: 47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -1.974E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:1 2 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.56keV  )
        Stop channel:            8000 (  1999.70keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0305

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.54    51864.   0.49   1.05  7.971E-02    59. 54 100.000  6.539E+02 QA60  
    88.01    20477.   0.79   1.06  1.174E-01    88. 03 100.000  9.563E+02 QA88  
   122.00     3452.   2.31   1.05  1.207E-01   122. 06 100.000  5.174E+02 QA122 
   661.66    19990.   0.77   1.51  3.463E-02   661. 66 100.000  6.202E+02 QA662 
  1173.31    15998.   0.89   1.98  1.961E-02  1173. 23 100.000  1.228E+03 QA1173
  1332.61    14100.   0.86   2.10  1.775E-02  1332. 51 100.000  1.196E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.88    59.54      3021.     51864.    51.864     0.49   1.046s
 QA-88     351.73    88.01      1384.     20477.    20.477     0.79   1.065s
 QA-122    487.63   122.00       756.      3452.     3.451     2.31   1.053s
 QA-662   2645.79   661.66       628.     19990.    19.990     0.77   1.512 
 QA-1173  4692.63  1173.31       513.     15998.    15.998     0.89   1.980 
 QA-1332  5330.03  1332.61        84.     14100.    14.100     0.86   2.100 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5391E+02                                      1.58E+05             
                            59.54 6.539E+02 *(  3.2 64E+00 4.89E-01 1.00E+02 G  
 
QA-88        9.5626E+02                                      4.63E+02             
                            88.03 9.563E+02 *(  8.2 22E+00 7.91E-01 1.00E+02 G  
 
QA-122       5.1744E+02                                      2.72E+02             
                           122.06 5.174E+02  (  1.9 62E+01 2.31E+00 1.00E+02 G  
 
QA-662       6.2017E+02                                      1.10E+04             
                           661.66 6.202E+02  (  3.7 08E+00 7.69E-01 1.00E+02 G  
 
QA-1173      1.2278E+03                                      1.92E+03             
                          1173.23 1.228E+03  (  8.3 11E+00 8.90E-01 1.00E+02 G  
 
QA-1332      1.1960E+03                                      1.92E+03             
                          1332.51 1.196E+03  (  3.8 52E+00 8.62E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.5066E+02    6.5391E+02    4.895E-01 %                3.26E+00
 QA-88  #     1.7443E+02    9.5626E+02    7.911E-01 %                8.22E+00
 QA-122 #     2.8585E+01    5.1744E+02    2.309E+00 %                1.96E+01
 QA-166  <    1.2210E+00    3.7239E+02
 QA-279                  >12 Halflives
 QA-392  <    2.3553E+00    2.1977E+03
 QA-514                  >12 Halflives
 QA-662       5.7728E+02    6.2017E+02    7.694E-01 %                3.71E+00
 QA-898  <    5.1591E+00    8.3043E+03
 QA-1173      8.1569E+02    1.2278E+03    8.901E-01 %                8.31E+00
 QA-1332      7.9455E+02    1.1960E+03    8.620E-01 %                3.85E+00
 QA-1836 <    2.8873E+00    4.6475E+03

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.041E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.7 keV) 5. 1715254E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140210002_BG                                                             
Acquired: 2/10/2014 12:56:03 AM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.22      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:56:03 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:12 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    5 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1383

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.51       35.  26.13   0.82  6.251E-02    46.54   4.250  7.284E+00 PB210 
    63.34       42.  21.09   0.82  8.473E-02    63.29   3.810  7.176E+00 TH234 
    92.63       40.  23.72   0.76  1.178E-01    92.59   5.584  3.349E+00 TH234 
                                                93.35   5.561  3.361E+00 AC228 
   238.31       25.  29.66   0.96  8.998E-02   238.63  43.300  3.565E-01 PB212 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.77    46.51        15.        35.     0.019    26.13   0.816s
 TH-234    253.07    63.34        13.        42.     0.023    21.09   0.820 
 TH-234    370.17    92.63        18.        40.     0.022    23.72   0.765 
 PB-212    952.71   238.31        10.        25.     0.014    29.66   0.957 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   7.2838E+00                                      8.14E+03             
                            46.54 7.284E+00  (  4.362E+00 2.61E+01 4.25E+00 G  
 
PB-212   N   3.5646E-01                                      6.98E+02             
                           238.63 3.565E-01  (  2.488E-01 2.97E+01 4.33E+01 G  
                           300.03 0.000E+00 %   2.421E+00 1.00E+03 3.28E+00 GA 
 
TH-234   N   7.1759E+00                                      1.63E+12             
                            63.29 7.176E+00  (  3.397E+00 2.11E+01 3.81E+00 G  
                            92.59 3.349E+00 -   1.913E+00 2.37E+01 5.58E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.9337E+00
 NA-22   <    2.2235E-01
 K-40    <    2.8949E+00
 Sc-46   <    1.6276E-01
 CR-51   <    1.4907E+00
 MN-54   <    1.4933E-01
 FE-59   <    3.4499E-01
 Co-56   <    1.5215E-01
 CO-57   <    6.4662E-02
 CO-58   <    1.4483E-01
 CO-60   <    2.3077E-01
 ZN-65   <    3.9093E-01
 NB-94   <    1.2703E-01
 ZR-95   <    2.4511E-01
 NB-95   <    1.3543E-01
 RU-103  <    1.8657E-01
 RH-106  <    2.2474E+00
 AG-108M <    1.9231E-01
 AG-110M <    3.2508E-01
 SN-113  <    1.1909E-01
 SB-124  <    1.0741E-01
 SB-125  <    4.4131E-01
 I-131   <    2.1307E-01
 BA-133  <    1.0613E-01
 CS-134  <    1.0850E-01
 CS-137  <    1.7511E-01
 CE-139  <    1.3461E-01
 Ba-140  <    6.3100E-01
 La-140  <    2.7420E-01
 CE-141  <    2.4942E-01
 CE-144  <    8.3399E-01
 PM-144  <    2.5438E-01
 EU-152  <    3.0018E-01
 EU-154  <    1.2920E+00
 EU-155  <    5.1819E-01
 HF-181  <    1.3560E-01
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 Ta-182  <    5.6977E-01
 Hg-203  <    9.1484E-02
 TL-208  <    4.4772E-01
 pm-146  <    3.8758E-01
 y-88    <    1.7623E-01
 PB-210 #     7.2838E+00   2.6132E+01%               4.362E+00
 PB-212       3.5646E-01   2.9665E+01%               2.488E-01
 PB-214  <    6.1945E-01
 BI-207  <    2.1959E-01
 BI-212  <    1.6999E+00
 BI-214  <    2.9247E-01
 BI-210M <    2.7609E-01
 RA-224  <    2.6435E+00
 AC-228  <    5.7514E-01
 TH-227  <    9.7257E-01
 TH-229  <    2.5267E+00
 TH-234       7.1759E+00   2.1090E+01%               3.397E+00
 PA-231  <    3.6418E+00
 PA-233  <    1.5666E-01
 PA-234  <    6.6860E-01
 PA-234M <    2.7008E+01
 Ra-226  <    5.9496E+00
 U-235   <    6.2783E-01
 AM-241  <    3.0852E-01
 Np-237  <    7.6314E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     1.482E+01  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 11_20140210001_QCAsLeft                                                       
Acquired: 2/10/2014 12:26:28 AM
Detector: Ge11 S/N09363993
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 56     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 90      2.00      2.10    PASS      
ActivityDiff     627.52     -5.00     -4.00      0. 02      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 41      3.18      3.28    PASS      
ActivityDiff     604.82     -5.00     -4.00     -1. 94      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 38   1333.01   1333.26    PASS      
FWHM               2.05      0.00      0.00      1. 95      4.25      4.35    PASS      
ActivityDiff    1163.60     -5.00     -4.00     -1. 81      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'G') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_2014021000 1_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:26 :28 AM
        Live time:               1000
        Real time:               1015
        Dead time:                  1.51 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_QC.Clb
      11_QC-G_092511                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09: 34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.946E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               10/4/2011 1:15: 19 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.58keV  )
        Stop channel:            8000 (  1999.47keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0338

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.56    50788.   0.51   0.90  8.138E-02    59. 54 100.000  6.274E+02 QA60  
    88.03    20279.   0.78   0.95  1.193E-01    88. 03 100.000  9.315E+02 QA88  
   122.03     3408.   2.70   0.96  1.236E-01   122. 06 100.000  4.990E+02 QA122 
   661.62    20617.   0.76   1.41  3.592E-02   661. 66 100.000  6.166E+02 QA662 
  1173.14    15833.   0.85   1.85  2.018E-02  1173. 23 100.000  1.181E+03 QA1173
  1332.38    14281.   0.85   1.95  1.815E-02  1332. 51 100.000  1.185E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.87    59.56      3622.     50788.    50.787     0.51   0.902 
 QA-88     351.69    88.03      1232.     20279.    20.279     0.78   0.946 
 QA-122    487.61   122.03      1046.      3408.     3.408     2.70   0.962 
 QA-662   2645.35   661.62       662.     20617.    20.617     0.76   1.409 
 QA-1173  4691.87  1173.14       344.     15833.    15.833     0.85   1.852 
 QA-1332  5329.17  1332.38        75.     14281.    14.281     0.85   1.946 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  3
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.2739E+02                                      1.58E+05             
                            59.54 6.274E+02  (  3.4 98E+00 5.10E-01 1.00E+02 G  
 
QA-88        9.3153E+02                                      4.63E+02             
                            88.03 9.315E+02  (  7.6 38E+00 7.77E-01 1.00E+02 G  
 
QA-122       4.9895E+02                                      2.72E+02             
                           122.06 4.990E+02  (  2.2 47E+01 2.70E+00 1.00E+02 G  
 
QA-662       6.1658E+02                                      1.10E+04             
                           661.66 6.166E+02  (  3.6 67E+00 7.59E-01 1.00E+02 G  
 
QA-1173      1.1809E+03                                      1.92E+03             
                          1173.23 1.181E+03  (  6.6 50E+00 8.52E-01 1.00E+02 G  
 
QA-1332      1.1847E+03                                      1.92E+03             
                          1332.51 1.185E+03  (  3.5 76E+00 8.54E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:43:33 AMPage  4
 TestAmerica, Inc                Spectrum name: 11_ 20140210001_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.2427E+02    6.2739E+02    5.100E-01 %                3.50E+00
 QA-88        1.6992E+02    9.3153E+02    7.765E-01 %                7.64E+00
 QA-122       2.7563E+01    4.9895E+02    2.700E+00 %                2.25E+01
 QA-166  <    1.1940E+00    3.6415E+02
 QA-279                  >12 Halflives
 QA-392  <    2.4169E+00    2.2552E+03
 QA-514                  >12 Halflives
 QA-662       5.7394E+02    6.1658E+02    7.589E-01 %                3.67E+00
 QA-898  <    5.2510E+00    8.4523E+03
 QA-1173      7.8454E+02    1.1809E+03    8.517E-01 %                6.65E+00
 QA-1332      7.8707E+02    1.1847E+03    8.539E-01 %                3.58E+00
 QA-1836 <    2.8175E+00    4.5352E+03
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     2.967E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 0400459E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 11_20140210002_BG                                                             
Acquired: 2/10/2014 12:56:31 AM
Detector: Ge11 S/N09363993
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.13      2.00      2.04      2.09      2.21      2.25    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  1
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:56:31 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_QC.Clb
      11_QC-G_092511                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2011 1:15:19 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  2
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    5 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0601

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.35    46.42        10.        24.     0.014    29.08   0.955 
 TH-234    252.99    63.34        13.        35.     0.019    26.37   0.761 
 TH-234    369.90    92.59        12.        31.     0.017    26.74   0.971s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   5.0025E+00                                      8.14E+03             
                            46.54 5.003E+00 ?(  3.637E+00 2.91E+01 4.25E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  3
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   5.8538E+00                                      1.63E+12             
                            63.29 5.854E+00  (  3.331E+00 2.64E+01 3.81E+00 G  
                            92.59 2.600E+00 -   1.545E+00 2.67E+01 5.58E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  4
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    7.9123E-01
 NA-22   <    2.1693E-01
 K-40    <    5.9373E+00
 Sc-46   <    1.5948E-01
 CR-51   <    1.3948E+00
 MN-54   <    1.4559E-01
 FE-59   <    3.3623E-01
 Co-56   <    1.8738E-01
 CO-57   <    4.8825E-02
 CO-58   <    1.4093E-01
 CO-60   <    2.2570E-01
 ZN-65   <    3.8078E-01
 NB-94   <    2.5044E-01
 ZR-95   <    2.3759E-01
 NB-95   <    1.3136E-01
 RU-103  <    1.1894E-01
 RH-106  <    1.0631E+00
 AG-108M <    8.6463E-02
 AG-110M <    2.1763E-01
 SN-113  <    1.1552E-01
 SB-124  <    1.3090E-01
 SB-125  <    3.8343E-01
 I-131   <    8.0835E-02
 BA-133  <    1.0301E-01
 CS-134  <    2.2593E-01
 CS-137  <    1.3377E-01
 CE-139  <    1.3822E-01
 Ba-140  <    6.1044E-01
 La-140  <    2.6790E-01
 CE-141  <    1.0666E-01
 CE-144  <    8.1367E-01
 PM-144  <    2.3074E-01
 EU-152  <    6.6897E-01
 EU-154  <    1.2640E+00
 EU-155  <    5.1896E-01
 HF-181  <    1.6988E-01
 Ta-182  <    5.5486E-01
 Hg-203  <    1.5541E-01
 TL-208  <    3.5538E-01
 pm-146  <    3.7546E-01
 y-88    <    1.7282E-01
 PB-210 #     5.0025E+00   2.9077E+01%               3.637E+00
 PB-212  <    3.4042E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:26:47 AMPage  5
 TestAmerica, Inc                Spectrum name: 11_20140210002_BG.An1            
                                                                                 
 PB-214  <    4.8495E-01
 BI-207  <    9.8451E-02
 BI-212  <    1.6447E+00
 BI-214  <    7.6092E-01
 BI-210M <    1.8253E-01
 RA-224  <    3.3900E+00
 AC-228  <    1.5880E+00
 TH-227  <    9.4517E-01
 TH-229  <    1.3144E+00
 TH-234       5.8538E+00   2.6368E+01%               3.331E+00
 PA-231  <    4.3689E+00
 PA-233  <    2.2257E-01
 PA-234  <    2.7543E-01
 PA-234M <    2.0927E+01
 Ra-226  <    4.5375E+00
 U-235   <    6.1189E-01
 AM-241  <    5.0356E-01
 Np-237  <    8.1284E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.086E+01  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 12_20140210001_QCAsLeft                                                       
Acquired: 2/10/2014 12:36:33 AM
Detector: Ge12 S/N10034336
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      1. 10      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 19      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 61      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00     -0. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 54   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      2. 08      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -0. 86      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'H') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_2014021000 1_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 12:36 :33 AM
        Live time:               1000
        Real time:               1016
        Dead time:                  1.53 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_QC-H_83725-334_060211                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26: 42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -3.945E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               6/3/2011 6:41:1 4 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.58keV  )
        Stop channel:            8000 (  1999.36keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0231

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.60    55308.   0.49   1.10  8.068E-02    59. 54 100.000  6.897E+02 QA60  
    88.11    21643.   0.76   1.12  1.192E-01    88. 03 100.000  9.953E+02 QA88  
   122.16     3559.   2.30   1.18  1.237E-01   122. 06 100.000  5.205E+02 QA122 
   661.72    22914.   0.74   1.61  3.723E-02   661. 66 100.000  6.612E+02 QA662 
  1173.32    17050.   0.81   1.87  2.088E-02  1173. 23 100.000  1.229E+03 QA1173
  1332.54    15976.   0.85   2.08  1.871E-02  1332. 51 100.000  1.285E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.99    59.60      3787.     55308.    55.308     0.49   1.104s
 QA-88     351.93    88.11      1479.     21643.    21.643     0.76   1.122s
 QA-122    488.05   122.16       853.      3559.     3.559     2.30   1.179s
 QA-662   2645.36   661.72       942.     22914.    22.914     0.74   1.611 
 QA-1173  4691.97  1173.25       687.     17807.    17.807     0.85   1.892 
 QA-1332  5329.56  1332.54       294.     15976.    15.976     0.85   2.081 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.8966E+02                                      1.58E+05             
                            59.54 6.897E+02 *(  3.6 10E+00 4.86E-01 1.00E+02 G  
 
QA-88        9.9525E+02                                      4.63E+02             
                            88.03 9.953E+02 *(  8.3 66E+00 7.64E-01 1.00E+02 G  
 
QA-122       5.2045E+02                                      2.72E+02             
                           122.06 5.205E+02 *(  2.0 30E+01 2.30E+00 1.00E+02 G  
 
QA-662       6.6116E+02                                      1.10E+04             
                           661.66 6.612E+02  (  4.2 06E+00 7.36E-01 1.00E+02 G  
 
QA-1173      1.2837E+03                                      1.92E+03             
                          1173.23 1.284E+03  (  8.9 98E+00 8.53E-01 1.00E+02 G  
 
QA-1332      1.2849E+03                                      1.92E+03             
                          1332.51 1.285E+03  (  6.6 44E+00 8.47E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 12:53:36 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_ 20140210001_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60  #     6.8623E+02    6.8966E+02    4.863E-01 %                3.61E+00
 QA-88  #     1.8154E+02    9.9525E+02    7.636E-01 %                8.37E+00
 QA-122 #     2.8751E+01    5.2045E+02    2.298E+00 %                2.03E+01
 QA-166  <    1.3212E+00    4.0297E+02
 QA-279                  >12 Halflives
 QA-392  <    2.6072E+00    2.4329E+03
 QA-514                  >12 Halflives
 QA-662       6.1543E+02    6.6116E+02    7.356E-01 %                4.21E+00
 QA-898  <    5.1397E+00    8.2736E+03
 QA-1173      8.5281E+02    1.2837E+03    8.530E-01 %                9.00E+00
 QA-1332      8.5367E+02    1.2849E+03    8.474E-01 %                6.64E+00
 QA-1836 <    2.0684E+00    3.3295E+03

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.4 keV)     3.218E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.4 keV) 5. 4351226E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 12_20140210002_BG                                                             
Acquired: 2/10/2014 12:57:11 AM
Detector: Ge12 S/N10034336
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.16      1.95      2.02      2.15      2.29      2.36    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  1
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_20140210002_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:57:11 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.22 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_QC-H_83725-334_060211                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 6:41:14 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  2
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1775

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.75    46.78        16.        39.     0.021    24.96   0.572s
 Ra-226    742.84   185.91         8.        35.     0.019    22.92   0.728s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   8.0263E+00                                      8.14E+03             
                            46.54 8.026E+00  (  4.472E+00 2.50E+01 4.25E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  3
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       5.5567E+00                                      5.84E+05             
                           185.99 5.557E+00  (  2.523E+00 2.29E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.5687E+00
 NA-22   <    2.1006E-01
 K-40    <    2.7395E+00
 Sc-46   <    1.5552E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 1:27:21 AMPage  4
 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 CR-51   <    8.1192E-01
 MN-54   <    2.5211E-01
 FE-59   <    4.7681E-01
 Co-56   <    1.4443E-01
 CO-57   <    6.3078E-02
 CO-58   <    1.3680E-01
 CO-60   <    2.1883E-01
 ZN-65   <    3.6889E-01
 NB-94   <    1.1857E-01
 ZR-95   <    2.3005E-01
 NB-95   <    1.2724E-01
 RU-103  <    1.7542E-01
 RH-106  <    1.2967E+00
 AG-108M <    1.2303E-01
 AG-110M <    2.1217E-01
 SN-113  <    3.2583E-01
 SB-124  <    1.0036E-01
 SB-125  <    4.8870E-01
 I-131   <    1.2889E-01
 BA-133  <    1.2709E-01
 CS-134  <    2.0685E-01
 CS-137  <    2.1065E-01
 CE-139  <    1.7860E-01
 Ba-140  <    3.6269E-01
 La-140  <    2.5886E-01
 CE-141  <    1.7149E-01
 CE-144  <    9.5651E-01
 PM-144  <    1.7013E-01
 EU-152  <    4.8735E-01
 EU-154  <    1.2313E+00
 EU-155  <    4.0651E-01
 HF-181  <    1.0110E-01
 Ta-182  <    5.3741E-01
 Hg-203  <    1.2194E-01
 TL-208  <    3.0835E-01
 pm-146  <    5.3160E-01
 y-88    <    1.6863E-01
 PB-210       8.0263E+00   2.4955E+01%               4.472E+00
 PB-212  <    4.3449E-01
 PB-214  <    5.1149E-01
 BI-207  <    2.1597E-01
 BI-212  <    3.6019E+00
 BI-214  <    5.3350E-01
 BI-210M <    2.0212E-01
 RA-224  <    2.8317E+00
 AC-228  <    6.9397E-01
 TH-227  <    4.4412E-01
 TH-229  <    1.1198E+00
 TH-234  <    5.2854E+00
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 TestAmerica, Inc                Spectrum name: 12_20140210002_BG.An1            
                                                                                 
 PA-231  <    2.6514E+00
 PA-233  <    2.1843E-01
 PA-234  <    4.8009E-01
 PA-234M <    2.9779E+01
 Ra-226       5.5567E+00   2.2917E+01%               2.523E+00
 U-235   <    7.8221E-01
 AM-241  <    2.5212E-01
 Np-237  <    8.5268E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.358E+01  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 14_20140210002_QCAsLeft                                                       
Acquired: 2/10/2014 1:17:17 AM
Detector: Ge14 SN/11080670
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 64     59.79     60.04    PASS      
FWHM               0.76      0.00      0.00      0. 79      1.86      1.96    PASS      
ActivityDiff     671.90     -5.00     -4.00     -0. 81      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.35      0.00      0.00      1. 36      3.05      3.15    PASS      
ActivityDiff     628.85     -5.00     -4.00     -1. 01      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 55   1333.01   1333.26    PASS      
FWHM               1.91      0.00      0.00      1. 93      4.11      4.21    PASS      
ActivityDiff    1224.59     -5.00     -4.00     -1. 74      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:50 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_ 20140210002_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'E') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_2014021000 2_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:17: 17 AM
        Live time:               1000
        Real time:               1014
        Dead time:                  1.36 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48 :23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.050E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:0 9 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.64keV  )
        Stop channel:            8000 (  1999.52keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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 TestAmerica, Inc.               Spectrum name: 14_ 20140210002_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       4/ 1/2009 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0527

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.64    53741.   0.47   0.79  8.010E-02    59. 54 100.000  6.773E+02 QA60  
    88.00     8210.   1.31   0.79  1.210E-01    88. 03 100.000  9.700E+02 QA88  
   122.01      690.   7.22   0.78  1.241E-01   122. 06 100.000  5.143E+02 QA122 
   661.71    18544.   0.81   1.36  3.265E-02   661. 66 100.000  6.352E+02 QA662 
  1173.31    11848.   1.00   1.78  1.868E-02  1173. 23 100.000  1.202E+03 QA1173
  1332.55    10878.   0.96   1.93  1.655E-02  1332. 51 100.000  1.246E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.95    59.64      2525.     53741.    53.741     0.47   0.786 
 QA-88     351.39    88.00       884.      8210.     8.210     1.31   0.787 
 QA-122    487.39   122.01       566.       690.     0.689     7.22   0.777s
 QA-662   2645.99   661.71       616.     18544.    18.544     0.81   1.361 
 QA-1173  4692.88  1173.31       324.     11848.    11.847     1.00   1.783 
 QA-1332  5330.13  1332.55        16.     10878.    10.878     0.96   1.932 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.7735E+02                                      1.58E+05             
                            59.54 6.773E+02  (  2.9 86E+00 4.65E-01 1.00E+02 G  
 
QA-88        9.7005E+02                                      4.63E+02             
                            88.03 9.700E+02  (  1.6 69E+01 1.31E+00 1.00E+02 G  
 
QA-122       5.1428E+02                                      2.72E+02             
                           122.06 5.143E+02 @(  8.4 68E+01 7.22E+00 1.00E+02 G  
 
QA-662       6.3523E+02                                      1.10E+04             
                           661.66 6.352E+02  (  4.0 55E+00 8.10E-01 1.00E+02 G  
 
QA-1173      1.2019E+03                                      1.92E+03             
                          1173.23 1.202E+03  (  8.7 91E+00 9.97E-01 1.00E+02 G  
 
QA-1332      1.2459E+03                                      1.92E+03             
                          1332.51 1.246E+03  (  2.4 45E+00 9.63E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.7209E+02    6.7735E+02    4.655E-01 %                2.99E+00
 QA-88        6.7823E+01    9.7005E+02    1.312E+00 %                1.67E+01
 QA-122 #     5.5542E+00    5.1428E+02    7.223E+00 %                8.47E+01
 QA-166                  >12 Halflives
 QA-279                  >12 Halflives
 QA-392                  >12 Halflives
 QA-514                  >12 Halflives
 QA-662       5.6789E+02    6.3523E+02    8.097E-01 %                4.05E+00
 QA-898                  >12 Halflives
 QA-1173      6.3415E+02    1.2019E+03    9.972E-01 %                8.79E+00
 QA-1332      6.5736E+02    1.2459E+03    9.632E-01 %                2.45E+00
 QA-1836                 >12 Halflives

   # - All peaks for activity calculation had bad s hape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks ha d bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     2.605E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 2447456E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 14_20140210003_BG                                                             
Acquired: 2/10/2014 1:39:28 AM
Detector: Ge14 SN/11080670
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.91      1.75      1.80      1.88      2.01      2.06    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 TestAmerica, Inc.               Spectrum name: 14_20140210003_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_20140210003_BG.An1

 Acquisition information
        Start time:                 2/10/2014 1:39:28 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:09 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    4 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2553

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    92.79       36.  29.86   0.53  1.215E-01    92.59   5.584  2.921E+00 TH234 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   370.54    92.79        23.        36. 2.936E+02   29.86   0.535  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    8.0709E-01
 NA-22   <    2.3647E-01
 K-40    <    4.3896E+00
 Sc-46   <    2.0115E-01
 CR-51   <    5.6077E-01
 MN-54   <    2.1900E-01
 FE-59   <    3.5360E-01
 Co-56   <    1.5180E-01
 CO-57   <    1.2312E-01
 CO-58   <    1.4654E-01
 CO-60   <    2.4748E-01
 ZN-65   <    4.0267E-01
 NB-94   <    1.3319E-01
 ZR-95   <    2.5275E-01
 NB-95   <    1.3924E-01
 RU-103  <    9.6707E-02
 RH-106  <    1.1449E+00
 AG-108M <    8.7165E-02
 AG-110M <    2.1809E-01
 SN-113  <    2.4859E-01
 SB-124  <    1.3970E-01
 SB-125  <    2.6384E-01
 I-131   <    1.3127E-01
 BA-133  <    1.0239E-01
 CS-134  <    1.1193E-01
 CS-137  <    1.4715E-01
 CE-139  <    7.4582E-02
 Ba-140  <    3.8881E-01
 La-140  <    2.9504E-01
 CE-141  <    1.1777E-01
 CE-144  <    8.3408E-01
 PM-144  <    3.3493E-01
 EU-152  <    2.2930E-01
 EU-154  <    1.2746E+00
 EU-155  <    4.5628E-01
 HF-181  <    1.0629E-01
 Ta-182  <    5.8794E-01
 Hg-203  <    6.0042E-02
 TL-208  <    1.2328E-01
 pm-146  <    4.0090E-01
 y-88    <    1.7189E-01
 PB-210  <    4.2352E+00
 PB-212  <    3.1460E-01
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 PB-214  <    5.5449E-01
 BI-207  <    1.0361E-01
 BI-212  <    1.7694E+00
 BI-214  <    5.9048E-01
 BI-210M <    1.1868E-01
 RA-224  <    1.9069E+00
 AC-228  <    9.1814E-01
 TH-227  <    5.7462E-01
 TH-229  <    2.2624E+00
 TH-234  <    3.3694E+00
 PA-231  <    4.1366E+00
 PA-233  <    1.5068E-01
 PA-234  <    6.4817E-01
 PA-234M <    2.1361E+01
 Ra-226  <    5.1475E+00
 U-235   <    8.0853E-01
 AM-241  <    4.7549E-01
 Np-237  <    7.4084E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 15_20140210001_BG                                                             
Acquired: 2/10/2014 12:04:15 AM
Detector: Ge15 SN/11012216
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.72      1.60      1.64      1.67      1.80      1.84    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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 TestAmerica, Inc.               Spectrum name: 15_20140210001_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_20140210001_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:04:15 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.03 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_20140210001_BG.An1
      15_QC_83725-334_SOURCE F_2011                                   
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               8/2/2011 8:55:45 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
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   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    9.3188E-01
 NA-22   <    2.7764E-01
 K-40    <    2.9206E+00
 Sc-46   <    1.9584E-01
 CR-51   <    6.3063E-01
 MN-54   <    1.8040E-01
 FE-59   <    4.1935E-01
 Co-56   <    3.2720E-01
 CO-57   <    5.1489E-02
 CO-58   <    1.7523E-01
 CO-60   <    2.9221E-01
 ZN-65   <    4.7569E-01
 NB-94   <    2.9632E-01
 ZR-95   <    3.7544E-01
 NB-95   <    1.6431E-01
 RU-103  <    1.1163E-01
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 RH-106  <    1.3180E+00
 AG-108M <    2.6661E-01
 AG-110M <    2.6748E-01
 SN-113  <    1.3327E-01
 SB-124  <    1.2752E-01
 SB-125  <    3.0484E-01
 I-131   <    1.8736E-01
 BA-133  <    1.4703E-01
 CS-134  <    1.2892E-01
 CS-137  <    1.6921E-01
 CE-139  <    1.7306E-01
 Ba-140  <    9.1516E-01
 La-140  <    3.5136E-01
 CE-141  <    2.7397E-01
 CE-144  <    5.8004E-01
 PM-144  <    1.5177E-01
 EU-152  <    3.2787E-01
 EU-154  <    1.5566E+00
 EU-155  <    2.4465E-01
 HF-181  <    1.2272E-01
 Ta-182  <    6.9359E-01
 Hg-203  <    1.1907E-01
 TL-208  <    1.4206E-01
 pm-146  <    4.7069E-01
 y-88    <    2.1189E-01
 PB-210  <    4.5028E+00
 PB-212  <    2.7416E-01
 PB-214  <    5.7649E-01
 BI-207  <    1.1943E-01
 BI-212  <    2.0665E+00
 BI-214  <    7.7708E-01
 BI-210M <    1.0440E-01
 RA-224  <    3.5180E+00
 AC-228  <    1.0122E+00
 TH-227  <    5.6851E-01
 TH-229  <    2.0916E+00
 TH-234  <    6.1630E+00
 PA-231  <    2.5801E+00
 PA-233  <    2.1335E-01
 PA-234  <    1.9928E-01
 PA-234M <    2.5865E+01
 Ra-226  <    4.5873E+00
 U-235   <    1.1323E+00
 AM-241  <    4.7210E-01
 Np-237  <    5.7094E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:34:28 AMPage  5
 TestAmerica, Inc.               Spectrum name: 15_20140210001_BG.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 15_20140210002_QCAsLeft                                                       
Acquired: 2/10/2014 1:17:25 AM
Detector: Ge15 SN/11012216
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 55     59.79     60.04    PASS      
FWHM               0.95      0.00      0.00      1. 01      2.05      2.15    PASS      
ActivityDiff     670.56     -5.00     -4.00      2. 74      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.51      0.00      0.00      1. 58      3.21      3.31    PASS      
ActivityDiff     668.76     -5.00     -4.00      3. 07      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 41   1333.01   1333.26    PASS      
FWHM               1.99      0.00      0.00      1. 96      4.19      4.29    PASS      
ActivityDiff    1277.79     -5.00     -4.00      1. 41      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'F') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_2014021000 2_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:17: 25 AM
        Live time:               1000
        Real time:               1012
        Dead time:                  1.18 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_20140210002_ QCAsLeft.An1
      15_QC_83725-334_SOURCE F_2011                                   
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29: 17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -3.267E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               8/2/2011 8:55:4 5 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.57keV  )
        Stop channel:            8000 (  1999.52keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0323

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.55    50097.   0.50   1.01  7.721E-02    59. 54 100.000  6.522E+02 QA60  
    88.06    19920.   0.81   1.04  1.137E-01    88. 03 100.000  9.607E+02 QA88  
   122.04     3084.   2.76   1.13  1.172E-01   122. 06 100.000  4.762E+02 QA122 
   661.59    17134.   0.85   1.58  2.840E-02   661. 66 100.000  6.482E+02 QA662 
  1173.15    13129.   0.98   1.88  1.605E-02  1173. 23 100.000  1.231E+03 QA1173
  1332.41    11730.   0.97   1.96  1.402E-02  1332. 51 100.000  1.260E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.83    59.55      3031.     50097.    50.097     0.50   1.014 
 QA-88     351.80    88.06      1390.     19920.    19.920     0.81   1.036 
 QA-122    487.64   122.04       963.      3084.     3.084     2.76   1.129 
 QA-662   2645.03   661.59       655.     17134.    17.134     0.85   1.576 
 QA-1173  4691.64  1173.15       502.     13129.    13.129     0.98   1.877 
 QA-1332  5329.01  1332.41       162.     11730.    11.729     0.97   1.959 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.5217E+02                                      1.58E+05             
                            59.54 6.522E+02  (  3.3 75E+00 5.04E-01 1.00E+02 G  
 
QA-88        9.6067E+02                                      4.63E+02             
                            88.03 9.607E+02  (  8.5 09E+00 8.09E-01 1.00E+02 G  
 
QA-122       4.7621E+02                                      2.72E+02             
                           122.06 4.762E+02  (  2.2 75E+01 2.76E+00 1.00E+02 G  
 
QA-662       6.4820E+02                                      1.10E+04             
                           661.66 6.482E+02  (  4.6 14E+00 8.47E-01 1.00E+02 G  
 
QA-1173      1.2311E+03                                      1.92E+03             
                          1173.23 1.231E+03  (  1.0 04E+01 9.80E-01 1.00E+02 G  
 
QA-1332      1.2598E+03                                      1.92E+03             
                          1332.51 1.260E+03  (  6.6 71E+00 9.70E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:34:53 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_ 20140210002_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.4893E+02    6.5217E+02    5.039E-01 %                3.38E+00
 QA-88        1.7523E+02    9.6067E+02    8.086E-01 %                8.51E+00
 QA-122       2.6305E+01    4.7621E+02    2.763E+00 %                2.28E+01
 QA-166  <    1.1762E+00    3.5880E+02
 QA-279                  >12 Halflives
 QA-392  <    2.4969E+00    2.3303E+03
 QA-514                  >12 Halflives
 QA-662       6.0337E+02    6.4820E+02    8.471E-01 %                4.61E+00
 QA-898  <    6.1609E+00    9.9192E+03
 QA-1173      8.1790E+02    1.2311E+03    9.801E-01 %                1.00E+01
 QA-1332      8.3695E+02    1.2598E+03    9.701E-01 %                6.67E+00
 QA-1836 <    2.5871E+00    4.1653E+03
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.109E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 2281562E+03  GPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 17_20140210001_BG                                                             
Acquired: 2/10/2014 12:04:58 AM
Detector: Ge17 SN/11080671
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.47      2.30      2.35      2.30      2.58      2.63    Low OOT   
----------------------------------------------------------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 
 Sample description                                             
      Background Contamination Check                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_20140210001_BG.An1

 Acquisition information
        Start time:                 2/10/2014 12:04:58 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.29 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17:56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  2
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    3 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    92.53       55.  20.33   0.76  1.119E-01    92.59   5.584  4.891E+00 TH234 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   369.51    92.53        20.        55. 4.916E+02   20.33   0.756  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  3
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  4
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    8.4647E-01
 NA-22   <    2.3087E-01
 K-40    <    6.7194E+00
 Sc-46   <    1.6963E-01
 CR-51   <    1.8009E+00
 MN-54   <    2.5325E-01
 FE-59   <    5.8389E-01
 Co-56   <    1.5818E-01
 CO-57   <    7.9369E-02
 CO-58   <    1.5028E-01
 CO-60   <    3.0315E-01
 ZN-65   <    4.0512E-01
 NB-94   <    2.1419E-01
 ZR-95   <    2.5373E-01
 NB-95   <    1.4025E-01
 RU-103  <    1.0084E-01
 RH-106  <    1.1375E+00
 AG-108M <    9.2497E-02
 AG-110M <    2.3153E-01
 SN-113  <    1.5594E-01
 SB-124  <    2.5135E-01
 SB-125  <    4.1019E-01
 I-131   <    1.9584E-01
 BA-133  <    2.3760E-01
 CS-134  <    1.1212E-01
 CS-137  <    1.4314E-01
 CE-139  <    1.2254E-01
 Ba-140  <    4.0011E-01
 La-140  <    2.8480E-01
 CE-141  <    1.7670E-01
 CE-144  <    5.8601E-01
 PM-144  <    2.7758E-01
 EU-152  <    3.1176E-01
 EU-154  <    1.3452E+00
 EU-155  <    4.6537E-01
 HF-181  <    1.8174E-01
 Ta-182  <    5.9034E-01
 Hg-203  <    9.5089E-02
 TL-208  <    1.5730E-01
 pm-146  <    4.0105E-01
 y-88    <    2.3190E-01
 PB-210  <    6.7488E+00
 PB-212  <    3.2503E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/2014 12:35:11 AMPage  5
 TestAmerica, Inc.               Spectrum name: 17_20140210001_BG.An1            
                                                                                 
 PB-214  <    5.9699E-01
 BI-207  <    2.3854E-01
 BI-212  <    1.7576E+00
 BI-214  <    6.7445E-01
 BI-210M <    1.4907E-01
 RA-224  <    3.8705E+00
 AC-228  <    1.1490E+00
 TH-227  <    6.2350E-01
 TH-229  <    2.2758E+00
 TH-234  <    6.2263E+00
 PA-231  <    2.4917E+00
 PA-233  <    2.0541E-01
 PA-234  <    4.7703E-01
 PA-234M <    2.2258E+01
 Ra-226  <    5.0692E+00
 U-235   <    9.0460E-01
 AM-241  <    2.6852E-01
 Np-237  <    9.5235E-01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 17_20140210002_QCAsLeft                                                       
Acquired: 2/10/2014 1:17:59 AM
Detector: Ge17 SN/11080671
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 63     59.79     60.04    PASS      
FWHM               0.77      0.00      0.00      0. 77      1.87      1.97    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 16      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.37      0.00      0.00      1. 37      3.07      3.17    PASS      
ActivityDiff     659.00     -5.00     -4.00      1. 58      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 54   1333.01   1333.26    PASS      
FWHM               1.88      0.00      0.00      1. 86      4.08      4.18    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -0. 22      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Siobhan Perry       Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 
 Sample description                                             
      Quality control Check (QC Source 'H') Post St abilization        
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_2014021000 2_QCAsLeft.An1

 Acquisition information
        Start time:                 2/10/2014 1:17: 59 AM
        Live time:               1000
        Real time:               1016
        Dead time:                  1.54 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33 :23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/chann el
             Quadratic:            -2.584E-08 keV/c hannel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17: 56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_QC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.2 5
        Start channel:            150 (    37.63keV  )
        Stop channel:            8000 (  1999.54keV  )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1 .0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16  Method                                          
        Random error:               1.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of thre e points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  2
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/ 1/2011 12:00:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    6 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0479

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nucli de  Brnch.     Act.   Nuc
  Energy                            Factor    Energ y   Ratio    GPS     
 __________________________________________________ ___________________________
    59.63    51945.   0.49   0.77  7.578E-02    59. 54 100.000  6.899E+02 QA60  
    88.10    20467.   0.78   0.79  1.113E-01    88. 03 100.000  1.008E+03 QA88  
   122.02     3436.   2.42   0.86  1.155E-01   122. 06 100.000  5.385E+02 QA122 
   661.67    20266.   0.78   1.37  3.357E-02   661. 66 100.000  6.486E+02 QA662 
  1173.29    16035.   0.87   1.74  1.896E-02  1173. 23 100.000  1.273E+03 QA1173
  1332.54    14461.   0.86   1.86  1.705E-02  1332. 51 100.000  1.277E+03 QA1332
 No unknown peaks passed sensitivity test.

--------------------------------------------------- ---------
 This section based on library: DET_QC.lib                      

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 __________________________________________________ ___________________________
 QA-60     237.95    59.63      3029.     51945.    51.945     0.49   0.770 
 QA-88     351.77    88.10      1301.     20467.    20.467     0.78   0.795 
 QA-122    487.42   122.02       864.      3436.     3.436     2.42   0.863 
 QA-662   2645.52   661.67       784.     20266.    20.266     0.78   1.372 
 QA-1173  4692.44  1173.29       478.     16035.    16.035     0.87   1.740 
 QA-1332  5329.78  1332.54       136.     14461.    14.461     0.86   1.857 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  3
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak ------- -------
Name   Code  Activity     Energy   Activity Code MD A Value
             GPS           keV     GPS           GP S            COMMENTS
 __________________________________________________ ___________________________
 
QA-60        6.8986E+02                                      1.58E+05             
                            59.54 6.899E+02  (  3.4 42E+00 4.85E-01 1.00E+02 G  
 
QA-88        1.0078E+03                                      4.63E+02             
                            88.03 1.008E+03  (  8.4 11E+00 7.76E-01 1.00E+02 G  
 
QA-122       5.3851E+02                                      2.72E+02             
                           122.06 5.385E+02  (  2.1 89E+01 2.42E+00 1.00E+02 G  
 
QA-662       6.4856E+02                                      1.10E+04             
                           661.66 6.486E+02  (  4.2 62E+00 7.76E-01 1.00E+02 G  
 
QA-1173      1.2727E+03                                      1.92E+03             
                          1173.23 1.273E+03  (  8.3 04E+00 8.66E-01 1.00E+02 G  
 
QA-1332      1.2768E+03                                      1.92E+03             
                          1332.51 1.277E+03  (  5.0 41E+00 8.63E-01 1.00E+02 G  
   ( - This peak used in the nuclide activity avera ge.

   * - Peak is too wide, but only one peak in libra ry.
   ! - Peak is part of a multiplet and this area we nt
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nucl ide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertain ty range.
   - - Peak activity lower than counting uncertaint y range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough  to the
       library energy centroid for positive identif ication.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activit y
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ra y
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron  Decay
   N - Naturally Occurring Isotope     S - Single-E scape
   P - Photon Reaction                 D - Double-E scape
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      ORTEC g v - i (1087) Env32  G53W4.25  2/10/20 14 1:35:03 AMPage  4
 TestAmerica, Inc.               Spectrum name: 17_ 20140210002_QCAsLeft.An1      
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in A verage
   R - Coincidence Corrected           C - Coincide nce Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity    Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 __________________________________________________ ___________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertaint y  1 Sigma
 Nuclide     Activity       Activity       Counting                    MDA   
                GPS           GPS                                                     
 __________________________________________________ ___________________________
 QA-60        6.8643E+02    6.8986E+02    4.853E-01 %                3.44E+00
 QA-88        1.8384E+02    1.0078E+03    7.762E-01 %                8.41E+00
 QA-122       2.9749E+01    5.3851E+02    2.416E+00 %                2.19E+01
 QA-166  <    1.3750E+00    4.1935E+02
 QA-279                  >12 Halflives
 QA-392  <    2.8630E+00    2.6713E+03
 QA-514                  >12 Halflives
 QA-662       6.0371E+02    6.4856E+02    7.756E-01 %                4.26E+00
 QA-898  <    3.7907E+00    6.1015E+03
 QA-1173      8.4550E+02    1.2727E+03    8.665E-01 %                8.30E+00
 QA-1332      8.4828E+02    1.2768E+03    8.630E-01 %                5.04E+00
 QA-1836 <    2.5857E+00    4.1619E+03
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   -- --------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.198E +03  GPS           
 Total Decayed Activity (   37.6 to  1999.5 keV) 5. 4342539E+03  GPS           
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Ge03_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard  Tuna Can_00003

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 15038 100.7

Am-241 2037 418 0.3590 1163 1231.1 105.8

Cd-109 2881 591 0.0361 16363 16045 98.1

Co-57 1511 310 0.8560 362 348.66 96.3

Ce-139 2139 439 0.7990 549 542.18 98.8

Hg-203 4651 954 0.8146 1171 1190.9 101.7

Sn-113 3015 618 0.6400 966 974.14 100.9

Cs-137 1938 397 0.8510 467 465.73 99.7

Y-88 7264 1489 0.9370 1589 1562.9 98.3

Co-60 3580 734 0.9997 734 732.25 99.7

Co-60 3581 734 0.9999 734 726.4 98.9

Y-88 7690 1577 0.9920 1589 1616.3 101.7

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    3_Soil_TunaCan.Clb
       Energy Calibration Date: 3/28/2012  Time: 11:26:42 AM
   Efficiency Calibration Date: 3/28/2012  Time: 11:26:55 AM

Calibration Description:
  3_Soil_TunaCan_90099_032712
  

Energy Calibration Fit
    Energy =   0.1475 +0.249738*Channel +3.68165e-008*Channel**2
 FWHM (ch) =   3.1011 +0.001004*Channel -1.23886e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.95       46.54    46.59 -0.10%      0.82     0.82    0.35%
  237.88       59.54    59.56 -0.03%      0.81     0.83   -2.35%
  351.51       88.03    87.94  0.11%      0.85     0.86   -1.11%
  487.69      122.06   121.95  0.09%      0.89     0.90   -0.30%
  663.54      165.85   165.87 -0.01%      0.96     0.94    1.71%
 1117.25      279.17   279.21 -0.02%      1.06     1.05    1.21%
 1567.81      391.69   391.78 -0.02%      1.16     1.16   -0.08%
 2647.99      661.66   661.71 -0.01%      1.42     1.42   -0.09%
 3593.39      898.02   898.03 -0.00%      1.68     1.64    2.32%
 4693.77     1173.24  1173.17  0.01%      1.85     1.89   -1.87%
 5330.55     1332.50  1332.44  0.00%      2.01     2.03   -0.79%
 7343.39     1836.01  1836.06 -0.00%      2.47     2.45    0.53%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.6409 %
    Ln(Eff) =  -0.6102  -0.364228*Ln(Eng) -0.028954*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2945 %
    Ln(Eff) = -25.2514  +9.446449*Ln(Eng)  -1.00597*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.1302E-002  2.2144E-002    -3.95%
    59.54  3.3461E-002  3.1823E-002     4.89%
    88.03  4.3165E-002  4.4041E-002    -2.03%
   122.06  4.3938E-002  4.5635E-002    -3.86%
   165.85  ============== Knee ==============
   165.85  3.9111E-002  3.9630E-002    -1.33%
   279.17  2.8374E-002  2.7881E-002     1.74%
   391.69  2.2192E-002  2.1995E-002     0.89%
   661.66  1.5033E-002  1.5039E-002    -0.04%
   898.02  1.1768E-002  1.1963E-002    -1.66%
  1173.24  9.7156E-003  9.7485E-003    -0.34%
  1332.50  8.7374E-003  8.8303E-003    -1.06%
  1836.01  6.9703E-003  6.8546E-003     1.66%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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3_TunaCan_20120996
 

      ORTEC g v - i (1087) Env32  G53W4.25  3/28/2012 11:31:04 AM   Page  1
 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
                                                                                 
 Sample description                                             
      3_TunaCan_90099_32712                                           
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan_20120996.An1

 Acquisition information
        Start time:                 3/27/2012 6:49:29 PM    
        Live time:               3600
        Real time:               3659
        Dead time:                  1.62 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
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3_TunaCan_20120996
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0476

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.59    50574.   0.65   0.82  2.218E-02    46.54   4.250  1.504E+04 Pb210 
    59.56    50333.   0.68   0.81  3.183E-02    59.54  35.700  1.231E+03 AM241 
    70.80     1766.   9.08   0.85  3.816E-02
    72.87     3614.   4.56   0.85  3.911E-02
    74.96     1613.   9.70   0.85  3.999E-02
    87.94    80693.   0.50   0.85  4.402E-02    88.03   3.610  1.605E+04 CD109 
   121.95    39343.   0.74   0.89  4.564E-02   122.06  85.600  3.487E+02 CO57  
   136.41     4721.   3.34   0.95  4.398E-02
   165.87    40014.   0.68   0.96  3.963E-02   165.85  79.900  5.422E+02 Ce139 
   255.13     1516.   9.66   0.98  2.966E-02
   279.21    26998.   0.85   1.06  2.788E-02   279.17  81.500  1.191E+03 Hg203 
   391.78    29352.   0.72   1.16  2.199E-02   391.69  64.000  9.741E+02 SN113 
   661.71    21369.   0.89   1.42  1.504E-02   661.66  85.210  4.657E+02 CS137 
   898.02    35979.   0.66   1.68  1.196E-02   898.02  93.700  1.563E+03 Y898  
  1173.16    24887.   0.79   1.85  9.749E-03  1173.24  99.900  7.323E+02 Co1173
  1332.44    22381.   0.80   2.01  8.831E-03  1332.50  99.982  7.264E+02 Co1332
  1836.03    22571.   0.73   2.47  6.855E-03  1836.01  99.200  1.616E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   282.89    70.78     11968.      1765. 4.626E+04    9.08   0.845  -       D
   291.19    72.85     11762.      3610. 9.232E+04    4.56   0.847  -       D
   299.57    74.94     11439.      1606. 4.017E+04    9.74   0.849  -       D
   545.58   136.41      6353.      4721. 1.073E+05    3.34   0.952  -        
�
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 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     

Page 2

Page 1031 of 1334



3_TunaCan_20120996
  1020.86   255.13      4778.      1516. 5.109E+04    9.66   0.975  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.95    46.59     15712.     50574.    14.048     0.65   0.824 
 AM-241    237.88    59.56     16997.     50333.    13.981     0.68   0.815 
 CD-109    351.51    87.94     18663.     80693.    22.415     0.50   0.853 
 CO-57     487.69   121.95     10697.     39343.    10.929     0.74   0.893 
 Ce-139    663.54   165.87      7740.     40014.    11.115     0.68   0.956 
 Hg-203   1117.25   279.21      5084.     26998.     7.499     0.85   1.064 
 SN-113   1567.81   391.78      3251.     29352.     8.153     0.72   1.160 
 CS-137   2647.99   661.71      2996.     21369.     5.936     0.89   1.417 
 Y-898    3593.36   898.02      2796.     35979.     9.994     0.66   1.677 
 Co-1173  4693.73  1173.16      1727.     24887.     6.913     0.79   1.854 
 Co-1332  5330.55  1332.44      1300.     22381.     6.217     0.80   2.010 
 Y-1836   7343.29  1836.03       413.     22571.     6.270     0.73   2.474 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.5038E+04                                      8.15E+03             
                            46.54 1.504E+04  (  1.745E+02 6.50E-01 4.25E+00 G  
 
AM-241       1.2311E+03                                      1.58E+05             
                            59.54 1.231E+03  (  1.493E+01 6.75E-01 3.57E+01 G  
 
CD-109       1.6045E+04                                      4.63E+02             
                            88.03 1.605E+04  (  1.271E+02 4.98E-01 3.61E+00 G  
 
CO-57        3.4866E+02                                      2.72E+02             
                           122.06 3.487E+02  (  4.295E+00 7.36E-01 8.56E+01 G  
�
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 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4218E+02                                      1.38E+02             
                           165.85 5.422E+02  (  5.592E+00 6.78E-01 7.99E+01 G  
 
Hg-203       1.1909E+03                                      4.66E+01             
                           279.17 1.191E+03  (  1.478E+01 8.48E-01 8.15E+01 G  
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SN-113       9.7414E+02                                      1.15E+02             
                           391.69 9.741E+02  (  8.908E+00 7.23E-01 6.40E+01 G  
 
CS-137       4.6573E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.618E+00 8.92E-01 8.52E+01 G  
 
Y-898        1.5629E+03                                      1.07E+02             
                           898.02 1.563E+03  (  1.082E+01 6.55E-01 9.37E+01 G  
 
Co-1173      7.3225E+02                                      1.93E+03             
                          1173.24 7.323E+02  (  5.778E+00 7.93E-01 9.99E+01 G  
 
Co-1332      7.2640E+02                                      1.93E+03             
                          1332.50 7.264E+02  (  5.541E+00 8.01E-01 1.00E+02 G  
 
Y-1836       1.6163E+03                                      1.07E+02             
                          1836.01 1.616E+03  (  6.976E+00 7.29E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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 TestAmerica                     Spectrum name: 3_TunaCan_20120996.An1           
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
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 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4927E+04    1.5038E+04    6.504E-01%                1.74E+02
 AM-241       1.2307E+03    1.2311E+03    6.752E-01%                1.49E+01
 CD-109       1.4098E+04    1.6045E+04    4.981E-01%                1.27E+02
 CO-57        2.7976E+02    3.4866E+02    7.363E-01%                4.30E+00
 Ce-139       3.5103E+02    5.4218E+02    6.778E-01%                5.59E+00
 Hg-203       3.3004E+02    1.1909E+03    8.480E-01%                1.48E+01
 SN-113       5.7920E+02    9.7414E+02    7.232E-01%                8.91E+00
 CS-137       4.6320E+02    4.6573E+02    8.922E-01%                5.62E+00
 Y-898        8.9159E+02    1.5629E+03    6.551E-01%                1.08E+01
 Co-1173      7.0984E+02    7.3225E+02    7.934E-01%                5.78E+00
 Co-1332      7.0417E+02    7.2640E+02    8.009E-01%                5.54E+00
 Y-1836       9.2205E+02    1.6163E+03    7.286E-01%                6.98E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.1 to  2000.4 keV)     3.549E+04  Bq            
 Total Decayed Activity (   77.1 to  2000.4 keV) 4.0473316E+04  Bq 
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Ge04_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge4

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard  Tuna Can_00003

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14534 97.4

Am-241 2037 418 0.3590 1163 1211.4 104.1

Cd-109 2881 591 0.0361 16363 16123 98.5

Co-57 1511 310 0.8560 362 353.51 97.7

Ce-139 2139 439 0.7990 549 541.9 98.7

Hg-203 4651 954 0.8146 1171 1197.5 102.3

Sn-113 3015 618 0.6400 966 965.83 100.0

Cs-137 1938 397 0.8510 467 464.8 99.5

Y-88 7264 1489 0.9370 1589 1568.4 98.7

Co-60 3580 734 0.9997 734 732.09 99.7

Co-60 3581 734 0.9999 734 730.52 99.5

Y-88 7690 1577 0.9920 1589 1608.9 101.2

Reviewed By: Jody Watson

Date: 3/30/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    4_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 1:19:28 PM
   Efficiency Calibration Date: 4/2/2012  Time: 1:19:41 PM

Calibration Description:
  4_Soil_TunaCan_90099_033012
  

Energy Calibration Fit
    Energy =   0.0841 +0.250111*Channel -2.82165e-008*Channel**2
 FWHM (ch) =   2.9699 +0.000905*Channel -1.12861e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.86       46.54    46.57 -0.06%      0.77     0.78   -2.05%
  237.99       59.54    59.61 -0.11%      0.77     0.80   -2.87%
  352.07       88.03    88.14 -0.12%      0.80     0.82   -3.00%
  487.89      122.06   122.10 -0.04%      0.85     0.85   -0.79%
  662.68      165.85   165.81  0.02%      0.92     0.89    2.85%
 1115.49      279.17   279.05  0.04%      1.04     0.99    4.71%
 1565.30      391.69   391.51  0.04%      1.10     1.09    0.87%
 2645.59      661.66   661.58  0.01%      1.34     1.32    1.45%
 3591.88      898.02   898.09 -0.01%      1.50     1.52   -1.26%
 4693.38     1173.24  1173.33 -0.01%      1.74     1.74    0.11%
 5330.90     1332.50  1332.60 -0.01%      1.83     1.87   -2.11%
 7346.21     1836.01  1835.93  0.00%      2.27     2.25    0.88%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7786 %
    Ln(Eff) =  -0.3984  -0.574628*Ln(Eng) -0.0204644*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 0.8003 %
    Ln(Eff) = -25.4679  +9.285295*Ln(Eng) -0.990443*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.1765E-002  1.2076E-002    -2.64%
    59.54  1.7788E-002  1.7193E-002     3.35%
    88.03  2.3178E-002  2.3534E-002    -1.53%
   122.06  2.3675E-002  2.4250E-002    -2.43%
   165.85  ============== Knee ==============
   165.85  2.0578E-002  2.0860E-002    -1.37%
   279.17  1.4119E-002  1.3792E-002     2.32%
   391.69  1.0481E-002  1.0476E-002     0.05%
   661.66  6.7648E-003  6.7809E-003    -0.24%
   898.02  5.1688E-003  5.2356E-003    -1.29%
  1173.24  4.1471E-003  4.1620E-003    -0.36%
  1332.50  3.7091E-003  3.7274E-003    -0.49%
  1836.01  2.8499E-003  2.8152E-003     1.22%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  4/2/2012 2:16:12 PM     Page  1
 TestAmerica                     Spectrum name: 4_TunaCan_20120147.An1           
                                                                                 
 Sample description                                             
      4_TunaCan_90099_033012                                          
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det4\4_TunaCan_20120147.An1

 Acquisition information
        Start time:                 3/30/2012 1:58:17 PM    
        Live time:               7200
        Real time:               7338
        Dead time:                  1.88 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               4/2/2012 1:19:28 PM     
             Zero offset:           0.084 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.822E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM     
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.16keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0727

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.57    53301.   0.71   0.77  1.209E-02    46.54   4.250  1.453E+04 Pb210 
    59.61    53514.   0.70   0.77  1.722E-02    59.54  35.700  1.211E+03 AM241 
    72.99     2672.   6.56   0.81  2.103E-02
    88.14    86292.   0.46   0.80  2.355E-02    88.03   3.610  1.612E+04 CD109 
   122.10    42094.   0.74   0.85  2.425E-02   122.06  85.600  3.535E+02 CO57  
   136.52     5015.   4.27   0.87  2.334E-02
   165.81    41514.   0.70   0.92  2.058E-02   165.85  79.900  5.419E+02 Ce139 
   254.94     1501.   9.38   0.88  1.484E-02
   279.05    25767.   0.82   1.04  1.380E-02   279.17  81.500  1.198E+03 Hg203 
   391.51    27259.   0.80   1.10  1.048E-02   391.69  64.000  9.658E+02 SN113 
   661.58    19228.   1.08   1.34  6.782E-03   661.66  85.210  4.648E+02 CS137 
   898.08    31032.   0.70   1.50  5.235E-03   898.02  93.700  1.568E+03 Y898  
  1173.32    21224.   0.86   1.74  4.162E-03  1173.24  99.900  7.321E+02 Co1173
  1332.60    18983.   0.84   1.83  3.727E-03  1332.50  99.982  7.305E+02 Co1332
  1835.92    18122.   0.77   2.27  2.815E-03  1836.01  99.200  1.609E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.55    73.00     15410.      2435. 1.158E+05    9.06   0.811  -       D
   545.54   136.52     10631.      5015. 2.149E+05    4.27   0.869  -        
  1019.10   254.94      4774.      1501. 1.012E+05    9.38   0.884  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
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   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     22518.     53301.     7.403     0.71   0.769 
 AM-241    237.99    59.61     21765.     53514.     7.432     0.70   0.774 
 CD-109    352.07    88.14     19168.     86292.    11.985     0.46   0.798 
 CO-57     487.89   122.10     12939.     42094.     5.846     0.74   0.846 
 Ce-139    662.68   165.81      9873.     41514.     5.766     0.70   0.918 
 Hg-203   1115.49   279.05      4611.     25767.     3.579     0.82   1.041 
 SN-113   1565.30   391.51      4016.     27259.     3.786     0.80   1.099 
 CS-137   2645.59   661.58      4040.     19228.     2.671     1.08   1.341 
 Y-898    3591.86   898.08      2594.     31032.     4.310     0.70   1.500 
 Co-1173  4693.36  1173.32      1627.     21224.     2.948     0.86   1.745 
 Co-1332  5330.90  1332.60       968.     18983.     2.636     0.84   1.828 
 Y-1836   7346.17  1835.92       184.     18122.     2.517     0.77   2.271 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4534E+04                                      8.15E+03             
                            46.54 1.453E+04  (  1.914E+02 7.10E-01 4.25E+00 G  
 
AM-241       1.2114E+03                                      1.58E+05             
                            59.54 1.211E+03  (  1.562E+01 7.01E-01 3.57E+01 G  
 
CD-109       1.6123E+04                                      4.63E+02             
                            88.03 1.612E+04  (  1.210E+02 4.63E-01 3.61E+00 G  
 
CO-57        3.5351E+02                                      2.72E+02             
                           122.06 3.535E+02  (  4.474E+00 7.36E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4190E+02                                      1.38E+02             
                           165.85 5.419E+02  (  6.080E+00 6.99E-01 7.99E+01 G  
 
Hg-203       1.1975E+03                                      4.66E+01             
                           279.17 1.198E+03  (  1.483E+01 8.16E-01 8.15E+01 G  
 
SN-113       9.6583E+02                                      1.15E+02             
                           391.69 9.658E+02  (  1.056E+01 7.98E-01 6.40E+01 G  
 
CS-137       4.6480E+02                                      1.10E+04             
                           661.66 4.648E+02  (  7.225E+00 1.08E+00 8.52E+01 G  
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Y-898        1.5684E+03                                      1.07E+02             
                           898.02 1.568E+03  (  1.213E+01 6.99E-01 9.37E+01 G  
 
Co-1173      7.3209E+02                                      1.93E+03             
                          1173.24 7.321E+02  (  6.576E+00 8.65E-01 9.99E+01 G  
 
Co-1332      7.3052E+02                                      1.93E+03             
                          1332.50 7.305E+02  (  5.685E+00 8.43E-01 1.00E+02 G  
 
Y-1836       1.6089E+03                                      1.07E+02             
                          1836.01 1.609E+03  (  5.860E+00 7.72E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4424E+04    1.4534E+04    7.104E-01%                1.91E+02
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 AM-241       1.2109E+03    1.2114E+03    7.006E-01%                1.56E+01
 CD-109       1.4107E+04    1.6123E+04    4.632E-01%                1.21E+02
 CO-57        2.8164E+02    3.5351E+02    7.361E-01%                4.47E+00
 Ce-139       3.4594E+02    5.4190E+02    6.994E-01%                6.08E+00
 Hg-203       3.1837E+02    1.1975E+03    8.160E-01%                1.48E+01
 SN-113       5.6466E+02    9.6583E+02    7.982E-01%                1.06E+01
 CS-137       4.6220E+02    4.6480E+02    1.084E+00%                7.23E+00
 Y-898        8.7856E+02    1.5684E+03    6.988E-01%                1.21E+01
 Co-1173      7.0897E+02    7.3209E+02    8.649E-01%                6.58E+00
 Co-1332      7.0745E+02    7.3052E+02    8.429E-01%                5.68E+00
 Y-1836       9.0125E+02    1.6089E+03    7.719E-01%                5.86E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.2 keV)     3.491E+04  Bq            
 Total Decayed Activity (   37.6 to  1999.2 keV) 4.0031488E+04  Bq 
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Ge05_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14353 96.2

Am-241 2037 418 0.3590 1163 1230.2 105.7

Cd-109 2881 591 0.0361 16363 16101 98.4

Co-57 1511 310 0.8560 362 347.72 96.1

Ce-139 2139 439 0.7990 549 538.4 98.1

Hg-203 4651 954 0.8146 1171 1208.4 103.2

Sn-113 3015 618 0.6400 966 972.07 100.6

Cs-137 1938 397 0.8510 467 462.35 99.0

Y-88 7264 1489 0.9370 1589 1559.3 98.1

Co-60 3580 734 0.9997 734 722.51 98.4

Co-60 3581 734 0.9999 734 739.67 100.7

Y-88 7690 1577 0.9920 1589 1613.8 101.5

Reviewed By: Jody Watson

Date:   

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    5_Soil_TunaCan.Clb
       Energy Calibration Date: 3/27/2012  Time: 5:20:02 PM
   Efficiency Calibration Date: 3/27/2012  Time: 5:20:37 PM

Calibration Description:
  5_Soil_TunaCan_90099_032612
  

Energy Calibration Fit
    Energy =   0.1351 +0.249831*Channel +2.72022e-008*Channel**2
 FWHM (ch) =   2.8138 +0.001050*Channel -2.57606e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.61 -0.15%      0.74     0.75   -1.17%
  237.86       59.54    59.56 -0.04%      0.74     0.77   -4.07%
  351.46       88.03    87.95  0.10%      0.80     0.79    1.28%
  487.52      122.06   121.94  0.10%      0.85     0.83    2.66%
  663.26      165.85   165.85  0.00%      0.88     0.87    0.98%
 1116.90      279.17   279.20 -0.01%      0.97     0.99   -2.35%
 1567.36      391.69   391.78 -0.02%      1.12     1.10    1.78%
 2647.45      661.66   661.74 -0.01%      1.38     1.35    1.91%
 3592.51      898.02   898.01  0.00%      1.55     1.56   -1.11%
 4692.96     1173.24  1173.18  0.00%      1.77     1.79   -1.18%
 5329.72     1332.50  1332.44  0.00%      1.93     1.92    0.31%
 7342.77     1836.01  1836.05 -0.00%      2.29     2.29    0.24%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.8682 %
    Ln(Eff) =   0.6466  -0.783045*Ln(Eng) -0.0041175*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4296 %
    Ln(Eff) = -24.6225  +9.075211*Ln(Eng) -0.966442*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.7205E-002  1.7882E-002    -3.93%
    59.54  2.6619E-002  2.5335E-002     4.82%
    88.03  3.4045E-002  3.4617E-002    -1.68%
   122.06  3.4394E-002  3.5819E-002    -4.15%
   165.85  ============== Knee ==============
   165.85  3.0704E-002  3.1331E-002    -2.04%
   279.17  2.1030E-002  2.0365E-002     3.17%
   391.69  1.5475E-002  1.5370E-002     0.68%
   661.66  9.8486E-003  9.9244E-003    -0.77%
   898.02  7.5404E-003  7.6837E-003    -1.90%
  1173.24  6.0360E-003  6.1381E-003    -1.69%
  1332.50  5.5560E-003  5.5144E-003     0.75%
  1836.01  4.2722E-003  4.2078E-003     1.51%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  3/27/2012 5:22:03 PM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
                                                                                 
 Sample description                                             
      5_TunaCan_90099_032612                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan_20120810.An1

 Acquisition information
        Start time:                 3/26/2012 3:05:42 PM    
        Live time:               3600
        Real time:               3652
        Dead time:                  1.44 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
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5_TunaCan_20120810
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0527

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.61    38986.   0.74   0.74  1.793E-02    46.54   4.250  1.435E+04 Pb210 
    59.56    40041.   0.74   0.74  2.535E-02    59.54  35.700  1.230E+03 AM241 
    70.85     1493.   9.22   0.78  3.019E-02
    72.87     2354.   5.96   0.78  3.089E-02
    87.95    63754.   0.53   0.80  3.460E-02    88.03   3.610  1.610E+04 CD109 
   121.94    30888.   0.76   0.85  3.583E-02   122.06  85.600  3.477E+02 CO57  
   136.41     3768.   3.80   0.89  3.457E-02
   165.85    31597.   0.74   0.88  3.066E-02   165.85  79.900  5.384E+02 Ce139 
   279.20    20358.   0.87   0.97  2.036E-02   279.17  81.500  1.208E+03 Hg203 
   391.78    20611.   0.93   1.12  1.537E-02   391.69  64.000  9.721E+02 SN113 
   661.74    14000.   1.10   1.38  9.923E-03   661.66  85.210  4.623E+02 CS137 
   898.01    23228.   0.82   1.55  7.684E-03   898.02  93.700  1.559E+03 Y898  
  1173.18    15468.   0.93   1.77  6.138E-03  1173.24  99.900  7.225E+02 Co1173
  1332.44    14238.   0.98   1.93  5.515E-03  1332.50  99.982  7.397E+02 Co1332
  1836.04    13938.   0.87   2.30  4.208E-03  1836.01  99.200  1.614E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.16    72.88      8722.      2253. 7.295E+04    7.09   0.801  -        
   545.44   136.41      5274.      3768. 1.090E+05    3.80   0.888  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     12895.     38986.    10.829     0.74   0.743 
 AM-241    237.86    59.56     13293.     40041.    11.122     0.74   0.735 
 CD-109    351.46    87.95     12894.     63754.    17.710     0.53   0.805 
 CO-57     487.52   121.94      6935.     30888.     8.580     0.76   0.852 
 Ce-139    663.26   165.85      5616.     31597.     8.777     0.74   0.883 
 Hg-203   1116.90   279.20      2848.     20358.     5.655     0.87   0.966 
 SN-113   1567.36   391.78      3046.     20611.     5.725     0.93   1.119 
 CS-137   2647.45   661.74      1982.     14000.     3.889     1.10   1.380 
 Y-898    3592.51   898.01      1944.     23228.     6.452     0.82   1.547 
 Co-1173  4692.96  1173.18       847.     15468.     4.297     0.93   1.774 
 Co-1332  5329.75  1332.44       693.     14238.     3.955     0.98   1.927 
 Y-1836   7342.72  1836.04       102.     13938.     3.872     0.87   2.295 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4353E+04                                      8.15E+03             
                            46.54 1.435E+04  (  1.958E+02 7.44E-01 4.25E+00 G  
 
AM-241       1.2302E+03                                      1.58E+05             
                            59.54 1.230E+03  (  1.659E+01 7.44E-01 3.57E+01 G  
 
CD-109       1.6101E+04                                      4.63E+02             
                            88.03 1.610E+04  (  1.343E+02 5.28E-01 3.61E+00 G  
 
CO-57        3.4772E+02                                      2.72E+02             
                           122.06 3.477E+02  (  4.399E+00 7.60E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3840E+02                                      1.38E+02             
                           165.85 5.384E+02  (  5.997E+00 7.36E-01 7.99E+01 G  
 
Hg-203       1.2084E+03                                      4.66E+01             
                           279.17 1.208E+03  (  1.492E+01 8.69E-01 8.15E+01 G  
 
SN-113       9.7207E+02                                      1.15E+02             
                           391.69 9.721E+02  (  1.226E+01 9.31E-01 6.40E+01 G  
 
CS-137       4.6235E+02                                      1.10E+04             
                           661.66 4.623E+02  (  6.941E+00 1.10E+00 8.52E+01 G  
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Y-898        1.5593E+03                                      1.07E+02             
                           898.02 1.559E+03  (  1.397E+01 8.19E-01 9.37E+01 G  
 
Co-1173      7.2251E+02                                      1.93E+03             
                          1173.24 7.225E+02  (  6.463E+00 9.30E-01 9.99E+01 G  
 
Co-1332      7.3967E+02                                      1.93E+03             
                          1332.50 7.397E+02  (  6.515E+00 9.82E-01 1.00E+02 G  
 
Y-1836       1.6138E+03                                      1.07E+02             
                          1836.01 1.614E+03  (  5.776E+00 8.71E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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 TestAmerica                     Spectrum name: 5_TunaCan_20120810.An1           
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4250E+04    1.4353E+04    7.439E-01%                1.96E+02
 AM-241       1.2297E+03    1.2302E+03    7.442E-01%                1.66E+01
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 CD-109       1.4172E+04    1.6101E+04    5.277E-01%                1.34E+02
 CO-57        2.7983E+02    3.4772E+02    7.604E-01%                4.40E+00
 Ce-139       3.5061E+02    5.3840E+02    7.359E-01%                6.00E+00
 Hg-203       3.4071E+02    1.2084E+03    8.687E-01%                1.49E+01
 SN-113       5.8200E+02    9.7207E+02    9.315E-01%                1.23E+01
 CS-137       4.5987E+02    4.6235E+02    1.097E+00%                6.94E+00
 Y-898        8.9620E+02    1.5593E+03    8.189E-01%                1.40E+01
 Co-1173      7.0069E+02    7.2251E+02    9.300E-01%                6.46E+00
 Co-1332      7.1733E+02    7.3967E+02    9.821E-01%                6.52E+00
 Y-1836       9.2756E+02    1.6138E+03    8.711E-01%                5.78E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.5 keV)     3.491E+04  Bq            
 Total Decayed Activity (   37.6 to  2000.5 keV) 3.9848164E+04  Bq 
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Ge07_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge7

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14476 97.0

Am-241 2037 418 0.3590 1163 1204 103.5

Cd-109 2881 591 0.0361 16363 15627 95.5

Co-57 1511 310 0.8560 362 333.22 92.1

Ce-139 2139 439 0.7990 549 525.97 95.8

Hg-203 4651 954 0.8146 1171 1184 101.1

Sn-113 3015 618 0.6400 966 971.76 100.6

Cs-137 1938 397 0.8510 467 459.06 98.3

Y-88 7264 1489 0.9370 1589 1533.3 96.5

Co-60 3580 734 0.9997 734 714.63 97.3

Co-60 3581 734 0.9999 734 712.34 97.0

Y-88 7690 1577 0.9920 1589 1603.8 100.9

Reviewed By: Rachael Schneider

Date: 3/30/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    7_Soil_TunaCan.Clb
       Energy Calibration Date: 3/16/2012  Time: 11:44:50 AM
   Efficiency Calibration Date: 3/16/2012  Time: 11:45:14 AM

Calibration Description:
  7_TunaCan_90099_032712
  

Energy Calibration Fit
    Energy =   0.1533 +0.249954*Channel +6.71576e-009*Channel**2
 FWHM (ch) =   3.2969 +0.001030*Channel -2.25091e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.73       46.54    46.58 -0.08%      0.86     0.87   -1.80%
  237.72       59.54    59.57 -0.06%      0.86     0.88   -3.29%
  351.56       88.03    88.03  0.00%      0.91     0.91   -0.17%
  487.42      122.06   121.99  0.06%      0.97     0.95    2.36%
  662.55      165.85   165.76  0.05%      1.00     0.99    1.26%
 1116.52      279.17   279.24 -0.03%      1.13     1.10    1.85%
 1566.54      391.69   391.73 -0.01%      1.21     1.21   -0.23%
 2646.25      661.66   661.64  0.00%      1.47     1.47    0.54%
 3591.85      898.02   898.04 -0.00%      1.66     1.68   -1.15%
 4692.53     1173.24  1173.22  0.00%      1.92     1.91    0.69%
 5329.58     1332.50  1332.49  0.00%      2.02     2.04   -0.87%
 7343.37     1836.01  1836.02 -0.00%      2.42     2.41    0.28%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.8690 %
    Ln(Eff) =   0.6717  -0.616654*Ln(Eng) -0.0206592*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4845 %
    Ln(Eff) = -26.8969 +10.195443*Ln(Eng)  -1.08167*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.3732E-002  2.4829E-002    -4.62%
    59.54  3.9252E-002  3.7016E-002     5.70%
    88.03  5.1999E-002  5.3285E-002    -2.47%
   122.06  5.3679E-002  5.6057E-002    -4.43%
   165.85  ============== Knee ==============
   165.85  4.7932E-002  4.8811E-002    -1.83%
   279.17  3.2322E-002  3.1541E-002     2.42%
   391.69  2.3837E-002  2.3601E-002     0.99%
   661.66  1.4947E-002  1.4924E-002     0.15%
   898.02  1.1205E-002  1.1367E-002    -1.45%
  1173.24  8.8255E-003  8.9287E-003    -1.17%
  1332.50  7.7833E-003  7.9508E-003    -2.15%
  1836.01  6.0876E-003  5.9192E-003     2.77%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14941.00    635.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    967.19    619.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    467.08    398.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1590.20   1490.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    735.15    735.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1590.70   1578.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica                     Spectrum name: 7_TunaCan_20120477.An1           
                                                                                 
 Sample description                                             
      7_TunaCan_90099_032712                                          
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det7\7_TunaCan_20120477.An1

 Acquisition information
        Start time:                 3/27/2012 8:10:49 AM    
        Live time:               3600
        Real time:               3715
        Dead time:                  3.10 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               3/16/2012 11:44:50 AM   
             Zero offset:           0.153 keV
             Gain:                  0.250 keV/channel
             Quadratic:             6.716E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.65keV )
        Stop channel:            8000 (  2000.21keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0400

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.66    52598.   0.54   0.87  2.490E-02    46.54   4.250  1.395E+04 Pb210 
    59.64    58184.   0.50   0.89  3.708E-02    59.54  35.700  1.224E+03 AM241 
    70.93     1868.   9.60   0.90  4.538E-02
    72.96     3229.   5.67   0.90  4.661E-02
    88.06    95147.   0.46   0.91  5.329E-02    88.03   3.610  1.563E+04 CD109 
   122.04    46240.   0.70   0.95  5.606E-02   122.06  85.600  3.332E+02 CO57  
   136.43     6148.   3.40   1.00  5.410E-02
   165.80    47918.   0.58   0.99  4.766E-02   165.85  79.900  5.260E+02 Ce139 
   255.23     1782.   8.27   1.02  3.403E-02
   279.27    30567.   0.78   1.11  3.153E-02   279.17  81.500  1.184E+03 Hg203 
   391.77    31501.   0.73   1.24  2.360E-02   391.69  64.000  9.718E+02 SN113 
   661.67    20902.   1.02   1.43  1.492E-02   661.66  85.210  4.591E+02 CS137 
   898.07    33634.   0.68   1.72  1.137E-02   898.02  93.700  1.533E+03 Y898  
  1173.22    22249.   0.82   1.83  8.929E-03  1173.24  99.900  7.146E+02 Co1173
  1332.51    19765.   0.86   2.01  7.951E-03  1332.50  99.982  7.123E+02 Co1332
  1836.02    19396.   0.75   2.29  5.919E-03  1836.01  99.200  1.604E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   283.17    70.91     15144.      1868. 4.115E+04    9.60   0.897  -       D
   291.33    72.95     14896.      3480. 7.465E+04    5.24   0.899  -       D
   545.21   136.43      9784.      6148. 1.136E+05    3.40   0.998  -        
  1020.45   255.23      4983.      1782. 5.236E+04    8.27   1.023  -      s 
�
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   s - Peak fails shape tests.
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   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.87    46.61     18530.     54592.    15.164     0.65   0.868 
 AM-241    237.89    59.61     19476.     57256.    15.904     0.63   0.866 
 CD-109    351.70    88.06     21297.     95147.    26.430     0.46   0.908 
 CO-57     487.61   122.04     13523.     46240.    12.844     0.70   0.951 
 Ce-139    662.71   165.80      7939.     47918.    13.311     0.58   0.988 
 Hg-203   1116.64   279.27      5566.     30567.     8.491     0.78   1.106 
 SN-113   1566.68   391.77      4117.     31501.     8.750     0.73   1.235 
 CS-137   2646.35   661.67      3968.     20902.     5.806     1.02   1.431 
 Y-898    3591.97   898.07      2871.     33634.     9.343     0.68   1.723 
 Co-1173  4692.55  1173.22      1501.     22249.     6.180     0.82   1.826 
 Co-1332  5329.63  1332.51      1302.     19765.     5.490     0.86   2.006 
 Y-1836   7343.38  1836.02       196.     19396.     5.388     0.75   2.293 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4476E+04                                      8.15E+03             
                            46.54 1.448E+04  (  1.689E+02 6.49E-01 4.25E+00 G  
 
AM-241       1.2040E+03                                      1.58E+05             
                            59.54 1.204E+03  (  1.373E+01 6.34E-01 3.57E+01 G  
 
CD-109       1.5627E+04                                      4.63E+02             
                            88.03 1.563E+04  (  1.121E+02 4.55E-01 3.61E+00 G  
 
CO-57        3.3322E+02                                      2.72E+02             
                           122.06 3.332E+02  (  3.925E+00 7.00E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.2597E+02                                      1.38E+02             
                           165.85 5.260E+02  (  4.587E+00 5.84E-01 7.99E+01 G  
 
Hg-203       1.1840E+03                                      4.66E+01             
                           279.17 1.184E+03  (  1.357E+01 7.84E-01 8.15E+01 G  
 
SN-113       9.7176E+02                                      1.15E+02             
                           391.69 9.718E+02  (  9.307E+00 7.29E-01 6.40E+01 G  
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CS-137       4.5906E+02                                      1.10E+04             
                           661.66 4.591E+02  (  6.506E+00 1.02E+00 8.52E+01 G  
 
Y-898        1.5333E+03                                      1.07E+02             
                           898.02 1.533E+03  (  1.151E+01 6.80E-01 9.37E+01 G  
 
Co-1173      7.1463E+02                                      1.93E+03             
                          1173.24 7.146E+02  (  5.886E+00 8.20E-01 9.99E+01 G  
 
Co-1332      7.1234E+02                                      1.93E+03             
                          1332.50 7.123E+02  (  6.158E+00 8.60E-01 1.00E+02 G  
 
Y-1836       1.6038E+03                                      1.07E+02             
                          1836.01 1.604E+03  (  5.619E+00 7.46E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
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 _____________________________________________________________________________
 Pb-210       1.4371E+04    1.4476E+04    6.492E-01%                1.69E+02
 AM-241       1.2035E+03    1.2040E+03    6.343E-01%                1.37E+01
 CD-109       1.3740E+04    1.5627E+04    4.550E-01%                1.12E+02
 CO-57        2.6768E+02    3.3322E+02    7.002E-01%                3.92E+00
 Ce-139       3.4130E+02    5.2597E+02    5.841E-01%                4.59E+00
 Hg-203       3.3031E+02    1.1840E+03    7.843E-01%                1.36E+01
 SN-113       5.7932E+02    9.7176E+02    7.292E-01%                9.31E+00
 CS-137       4.5658E+02    4.5906E+02    1.019E+00%                6.51E+00
 Y-898        8.7719E+02    1.5333E+03    6.799E-01%                1.15E+01
 Co-1173      6.9287E+02    7.1463E+02    8.196E-01%                5.89E+00
 Co-1332      6.9065E+02    7.1234E+02    8.598E-01%                6.16E+00
 Y-1836       9.1756E+02    1.6038E+03    7.465E-01%                5.62E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.4 to  2000.2 keV)     3.447E+04  Bq            
 Total Decayed Activity (   77.4 to  2000.2 keV) 3.9345039E+04  Bq  
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Ge09_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14240 95.4

Am-241 2037 418 0.3590 1163 1244.5 107.0

Cd-109 2881 591 0.0361 16363 15902 97.2

Co-57 1511 310 0.8560 362 347.48 96.0

Ce-139 2139 439 0.7990 549 535.87 97.6

Hg-203 4651 954 0.8146 1171 1216.7 103.9

Sn-113 3015 618 0.6400 966 970.65 100.5

Cs-137 1938 397 0.8510 467 466.58 99.9

Y-88 7264 1489 0.9370 1589 1552.5 97.7

Co-60 3580 734 0.9997 734 727.12 99.0

Co-60 3581 734 0.9999 734 719.75 98.0

Y-88 7690 1577 0.9920 1589 1638.8 103.1

Reviewed By: Jody Watson

Date: 5/3/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    9_Soil_TunaCan.Clb
       Energy Calibration Date: 6/14/2012  Time: 10:19:40 AM
   Efficiency Calibration Date: 6/14/2012  Time: 10:19:51 AM

Calibration Description:
  9_Soil_TunaCan_90099_050312
  

Energy Calibration Fit
    Energy =   0.0875 +0.250109*Channel -2.0385e-008*Channel**2
 FWHM (ch) =   4.1690 +0.000934*Channel -2.36522e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.85       46.54    46.57 -0.06%      1.07     1.09   -1.37%
  237.85       59.54    59.58 -0.06%      1.08     1.10   -1.96%
  351.79       88.03    88.07 -0.05%      1.12     1.12   -0.18%
  487.79      122.06   122.08 -0.02%      1.14     1.16   -1.17%
  662.64      165.85   165.81  0.02%      1.23     1.19    2.51%
 1115.53      279.17   279.07  0.04%      1.30     1.30    0.44%
 1565.74      391.69   391.64  0.01%      1.43     1.39    2.81%
 2645.81      661.66   661.69 -0.00%      1.60     1.62   -0.83%
 3591.21      898.02   898.02  0.00%      1.80     1.80   -0.02%
 4692.44     1173.24  1173.26 -0.00%      2.01     2.01    0.18%
 5329.80     1332.50  1332.54 -0.00%      2.09     2.12   -1.38%
 7344.77     1836.01  1835.98  0.00%      2.45     2.44    0.55%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.3038 %
    Ln(Eff) =  -0.8080  -0.236727*Ln(Eng) -0.0395064*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.4241 %
    Ln(Eff) = -23.8792  +8.875647*Ln(Eng)  -0.94011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.4596E-002  2.5767E-002    -4.76%
    59.54  3.8891E-002  3.6589E-002     5.92%
    88.03  4.9059E-002  5.0504E-002    -2.95%
   122.06  5.0886E-002  5.3031E-002    -4.22%
   165.85  ============== Knee ==============
   165.85  4.6197E-002  4.7361E-002    -2.52%
   279.17  3.4900E-002  3.3566E-002     3.82%
   391.69  2.6668E-002  2.6526E-002     0.53%
   661.66  1.8125E-002  1.8099E-002     0.14%
   898.02  1.4012E-002  1.4341E-002    -2.34%
  1173.24  1.1507E-002  1.1627E-002    -1.05%
  1332.50  1.0296E-002  1.0501E-002    -2.00%
  1836.01  8.3305E-003  8.0796E-003     3.01%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 Sample description                                             
      9_TunaCan_90099_050312                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120147.An1

 Acquisition information
        Start time:                 5/3/2012 1:37:42 PM     
        Live time:               3600
        Real time:               3661
        Dead time:                  1.65 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
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9_TunaCan_20120147
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0265

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.57    55553.   0.67   1.07  2.579E-02    46.54   4.250  1.424E+04 Pb210 
    59.56    58492.   0.66   1.08  3.660E-02    59.54  35.700  1.245E+03 AM241 
    88.07    86792.   0.48   1.12  5.052E-02    88.03   3.610  1.590E+04 CD109 
   122.08    41484.   0.73   1.14  5.303E-02   122.06  85.600  3.475E+02 CO57  
   136.48     5266.   4.55   1.22  5.150E-02
   165.81    39272.   0.74   1.23  4.626E-02   165.85  79.900  5.359E+02 Ce139 
   279.06    19221.   1.24   1.30  3.358E-02   279.17  81.500  1.217E+03 Hg203 
   391.64    28263.   0.86   1.43  2.653E-02   391.69  64.000  9.707E+02 SN113 
   661.69    25703.   0.90   1.61  1.810E-02   661.66  85.210  4.666E+02 CS137 
   898.02    33728.   0.69   1.80  1.434E-02   898.02  93.700  1.552E+03 Y898  
  1173.24    29087.   0.72   2.01  1.163E-02  1173.24  99.900  7.271E+02 Co1173
  1332.54    26026.   0.70   2.09  1.050E-02  1332.50  99.982  7.198E+02 Co1332
  1835.94    21237.   0.73   2.46  8.080E-03  1836.01  99.200  1.639E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   545.34   136.48     10776.      5266. 1.023E+05    4.55   1.225  -        
�

      ORTEC g v - i (1087) Env32  G53W4.25  6/14/2012 10:20:07 AM   Page  3
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  
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9_TunaCan_20120147

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.85    46.57     18837.     55553.    15.431     0.67   1.071 
 AM-241    237.79    59.56     19448.     58492.    16.248     0.66   1.078 
 CD-109    351.79    88.07     19261.     86792.    24.109     0.48   1.122 
 CO-57     487.79   122.08     11232.     41484.    11.523     0.73   1.142 
 Ce-139    662.64   165.81      9084.     39272.    10.909     0.74   1.225 
 Hg-203   1115.51   279.06      6250.     19221.     5.339     1.24   1.302 
 SN-113   1565.73   391.64      4864.     28263.     7.851     0.86   1.434 
 CS-137   2645.81   661.69      4037.     25703.     7.140     0.90   1.605 
 Y-898    3591.21   898.02      2958.     33728.     9.369     0.69   1.803 
 Co-1173  4692.36  1173.24      1710.     29087.     8.080     0.72   2.014 
 Co-1332  5329.80  1332.54      1048.     26026.     7.229     0.70   2.088 
 Y-1836   7344.62  1835.94       304.     21237.     5.899     0.73   2.457 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4240E+04                                      8.15E+03             
                            46.54 1.424E+04  (  1.646E+02 6.67E-01 4.25E+00 G  
 
AM-241       1.2445E+03                                      1.58E+05             
                            59.54 1.245E+03  (  1.388E+01 6.60E-01 3.57E+01 G  
 
CD-109       1.5902E+04                                      4.63E+02             
                            88.03 1.590E+04  (  1.190E+02 4.84E-01 3.61E+00 G  
 
CO-57        3.4748E+02                                      2.72E+02             
                           122.06 3.475E+02  (  4.159E+00 7.31E-01 8.56E+01 G  
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3587E+02                                      1.38E+02             
                           165.85 5.359E+02  (  6.097E+00 7.41E-01 7.99E+01 G  
 
Hg-203       1.2167E+03                                      4.66E+01             
                           279.17 1.217E+03  (  2.349E+01 1.24E+00 8.15E+01 G  
 
SN-113       9.7065E+02                                      1.15E+02             
                           391.69 9.707E+02  (  1.125E+01 8.60E-01 6.40E+01 G  
 
CS-137       4.6658E+02                                      1.10E+04             
                           661.66 4.666E+02  (  5.424E+00 8.98E-01 8.52E+01 G  
 
Y-898        1.5525E+03                                      1.07E+02             
                           898.02 1.552E+03  (  1.179E+01 6.92E-01 9.37E+01 G  
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9_TunaCan_20120147
Co-1173      7.2712E+02                                      1.93E+03             
                          1173.24 7.271E+02  (  4.884E+00 7.20E-01 9.99E+01 G  
 
Co-1332      7.1975E+02                                      1.93E+03             
                          1332.50 7.198E+02  (  4.248E+00 6.98E-01 1.00E+02 G  
 
Y-1836       1.6388E+03                                      1.07E+02             
                          1836.01 1.639E+03  (  6.479E+00 7.29E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120147.An1           
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4091E+04    1.4240E+04    6.667E-01%                1.65E+02
 AM-241       1.2439E+03    1.2445E+03    6.605E-01%                1.39E+01
 CD-109       1.3223E+04    1.5902E+04    4.843E-01%                1.19E+02
 CO-57        2.5385E+02    3.4748E+02    7.313E-01%                4.16E+00
 Ce-139       2.8828E+02    5.3587E+02    7.410E-01%                6.10E+00
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 Hg-203       1.9517E+02    1.2167E+03    1.239E+00%                2.35E+01
 SN-113       4.6244E+02    9.7065E+02    8.599E-01%                1.13E+01
 CS-137       4.6297E+02    4.6658E+02    8.981E-01%                5.42E+00
 Y-898        6.9723E+02    1.5525E+03    6.917E-01%                1.18E+01
 Co-1173      6.9559E+02    7.2712E+02    7.204E-01%                4.88E+00
 Co-1332      6.8854E+02    7.1975E+02    6.982E-01%                4.25E+00
 Y-1836       7.3602E+02    1.6388E+03    7.291E-01%                6.48E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.304E+04  Bq            
 Total Decayed Activity (   37.6 to  1999.7 keV) 3.9561668E+04  Bq 
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Ge10_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14660 98.2

Am-241 2037 418 0.3590 1163 1221.4 105.0

Cd-109 2881 591 0.0361 16363 15863 96.9

Co-57 1511 310 0.8560 362 346.12 95.6

Ce-139 2139 439 0.7990 549 543.06 98.9

Hg-203 4651 954 0.8146 1171 1191.2 101.8

Sn-113 3015 618 0.6400 966 969.93 100.4

Cs-137 1938 397 0.8510 467 471.21 100.9

Y-88 7264 1489 0.9370 1589 1557.6 98.0

Co-60 3580 734 0.9997 734 737.21 100.4

Co-60 3581 734 0.9999 734 719.59 98.0

Y-88 7690 1577 0.9920 1589 1619 101.9

Reviewed By: Megan McAfee

Date: 4/6/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    10_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 3:35:38 PM
   Efficiency Calibration Date: 4/2/2012  Time: 3:35:54 PM

Calibration Description:
  10_Soil_TunaCan_90099_032812
  

Energy Calibration Fit
    Energy =   0.0542 +0.250120*Channel -1.87307e-008*Channel**2
 FWHM (ch) =   3.1690 +0.001020*Channel -2.41135e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.88       46.54    46.55 -0.01%      0.84     0.84   -0.20%
  238.01       59.54    59.58 -0.07%      0.83     0.85   -2.57%
  351.88       88.03    88.06 -0.04%      0.86     0.88   -2.42%
  487.87      122.06   122.08 -0.01%      0.92     0.92    0.55%
  662.83      165.85   165.83  0.01%      0.96     0.96    0.14%
 1115.82      279.17   279.12  0.02%      1.09     1.07    1.44%
 1565.63      391.69   391.60  0.02%      1.19     1.18    1.45%
 2645.68      661.66   661.66  0.00%      1.46     1.43    2.58%
 3591.23      898.02   898.05 -0.00%      1.64     1.63    0.85%
 4692.23     1173.24  1173.26 -0.00%      1.85     1.86   -0.19%
 5329.49     1332.50  1332.53 -0.00%      1.90     1.98   -3.98%
 7344.24     1836.01  1835.98  0.00%      2.37     2.34    1.35%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7618 %
    Ln(Eff) =  -0.5833  -0.398608*Ln(Eng) -0.0263434*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.8719 %
    Ln(Eff) = -25.3084  +9.416612*Ln(Eng)   -1.0011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.9368E-002  2.0043E-002    -3.49%
    59.54  3.0114E-002  2.8867E-002     4.14%
    88.03  3.9971E-002  4.0137E-002    -0.42%
   122.06  3.9953E-002  4.1801E-002    -4.63%
   165.85  ============== Knee ==============
   165.85  3.6138E-002  3.6559E-002    -1.16%
   279.17  2.6096E-002  2.5635E-002     1.76%
   391.69  2.0201E-002  2.0196E-002     0.03%
   661.66  1.3952E-002  1.3795E-002     1.13%
   898.02  1.0759E-002  1.0975E-002    -2.01%
  1173.24  8.9778E-003  8.9476E-003     0.34%
  1332.50  7.9472E-003  8.1078E-003    -2.02%
  1836.01  6.4190E-003  6.3018E-003     1.82%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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ORTEC g v - i (1087) Env32 G53W4.25 4/2/2012 3:36:24 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan 20120700.Anl 

Sample description 
10 TunaCan 90099 032812 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan 20120700.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 
Filename: 

3/28/2012 10:11:57 PM 
3600 
3656 

1.53 % 
10 

10 Soil TunaCan.Clb 
10 Soil TunaCan 90099 032812 - - -

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 3:35:38 PM 
0.054 keV 
0.250 keV/channel 

-1.873E-08 keV/channelA2 

4/2/2012 3:35:54 PM 
165.85 keV 

Quadratic Uncertainty 0.76 % 
-5.833467E-01 + (-3.986081E-Ol*Log(E) ) + 

( -2.634340E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.87 % 

-2.530844E+Ol + ( 9.416612E+OO*Log(E) ) + 
( -l.001096E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.57keV) 

1999.81keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 12.000 

2.000 
0.000 
2.000 

Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

46.57 
59.58 
72. 96 
84. 94 
88.08 

122.08 
136.45 
165.83 
279.12 
391.62 
661.66 
898.04 

1173.25 
1332.53 
1835.97 

Normalized diff: 0.0255 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

43863. 
45298. 

2442. 
2009. 

74392. 
35671. 

4670. 
36761. 
24413. 
26536. 
19831. 
32651. 
22988. 
20348. 
20632. 

0.59 
0.69 
6.30 
7.44 
0. 41 
0.76 
4.12 
0.70 
0.86 
0.66 
0.99 
0.66 
0.78 
0.81 
0.72 

0.84 2.005E-02 
0.83 2.889E-02 
0.87 3.560E-02 
0.88 3.944E-02 
0.'88 4.014E-02 
0.92 4.180E-02 
1.00 4.036E-02 
0.96 3.576E-02 
1.09 2.564E-02 
1.18 2.020E-02 
1.46 1.380E-02 
1.65 1.097E-02 
1.85 8.948E-03 
1.90 8.108E-03 
2.37 6.302E-03 

Comments 
1/1/2012 11:00:00 AM 

RANGE 
Nuclide Brnch. 
Energy Ratio 

***** 
Act. 

Bq 
Nuc 

46.54 4.250 1.441E+04 Pb210 
59.54 35.700 1.221E+03 AM241 

88.03 3.610 1.626E+04 CD109 
122.06 85.600 3.461E+02 C057 

165.85 79.900 5.431E+02 Ce139 
279.17 81.500 1.191E+03 Hg203 
391.69 64.000 9.658E+02 SN113 
661.66 85.210 4.712E+02 CS137 
898.02 93.700 1.558E+03 Y898 

1173.24 99.900 7.372E+02 Coll73 
1332.50 99.982 7.196E+02 Col332 
1836.01 99.200 1.619E+03 Y1836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide 

291.52 
339.41 
545.36 

72.97 
84.93 

136.45 

9835. 
10153. 

8100. 

2140. 6.011E+04 
2009. 1.138E+04 
4670. 1.157E+05 

7.87 
7.44 
4.12 

0.819 
0.879 
0.997 

D 
lD 
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s - Peak fails shape tests. 
D - Peak area deconvoluted. 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10 TunaCan 20120700.Anl 

L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.88 46.55 14555. 44623. 12.395 0.70 0.838 
AM-241 238.01 59.58 14179. 45298. 12.583 0.69 0.832 
CD-109 351.88 88.06 16760. 72583. 20.162 0.53 0.861 
C0-57 487.87 122.08 9414. 35671. 9.909 0.76 0.921 
Ce-139 662.83 165.83 6853. 36761. 10.211 0.70 0.960 
Hg-203 1115. 82 279.12 4312. 24413. 6.781 0.86 1.085 
SN-113 1565.63 391.60 2812. 26651. 7.403 0.75 1.195 
CS-137 2645.68 661.66 3120. 19831. 5.509 0.99 1. 463 
Y-898 3591.20 898.04 2240. 32651. 9.070 0.66 1.645 
Co-1173 4692.19 1173.25 1228. 22988. 6.385 0.78 1.855 
Co-1332 5329.49 1332.53 943. 20348. 5.652 0.81 1.903 
Y-1836 7344.20 1835.97 192. 20632. 5.731 0.72 2.374 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R Y 0 F L I B RARY p E A K u S A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4660E+04 8.15E+03 
46.54 1.466E+04 1.856E+02 7.02E-01 4.25E+OO G 

AM-241 1.2214E+03 1.58E+05 
59.54 1.221E+03 1.504E+Ol 6.89E-01 3.57E+Ol G 

CD-109 1.5863E+04 4.63E+02 
88.03 1.586E+04 1.324E+02 5.25E-01 3.61E+OO G 

C0-57 3.4612E+02 2.72E+02 
122.06 3.461E+02 4.413E+OO 7.59E-01 8.56E+Ol G 
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G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: lO_TunaCan 20120700.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.4306E+02 

Hg-203 1.1912E+03 

SN-113 9.6993E+02 

CS-137 4.7121E+02 

Y-898 1.5576E+03 

Co-1173 7.3721E+02 

Co-1332 7.1959E+02 

Y-1836 1.6190E+03 

165.85 5.431E+02 

279.17 1.191E+03 

391.69 9.699E+02 

661.66 4.712E+02 

898.02 1.558E+03 

1173.24 7.372E+02 

1332.50 7.196E+02 

1836.01 1.619E+03 

1.38E+02 
5.739E+OO 6.95E-01 7.99E+Ol G 

4.66E+Ol 
1.506E+Ol 8.64E-01 8.15E+Ol G 

1.15E+02 
9.093E+OO 7.48E-01 6.40E+Ol G 

1.10E+04 
6.249E+OO 9.90E-01 8.52E+Ol G 

1.07E+02 
l.065E+Ol 6.63E-01 9.37E+Ol G 

1.93E+03 
5.325E+OO 7.81E-01 9.99E+Ol G 

l.93E+03 
5.158E+OO 8.09E-01 l.OOE+02 G 

1.07E+02 
5.280E+OO 7.25E-01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4551E+04 
1.2210E+03 
1.3915E+04 
2.7692E+02 
3.4959E+02 
3.2458E+02 
5.7274E+02 
4.6862E+02 
8.8197E+02 
7.1436E+02 
6.9728E+02 
9.1677E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4660E+04 
1.2214E+03 
1.5863E+04 
3.4612E+02 
5.4306E+02 
1.1912E+03 
9.6993E+02 
4.7121E+02 
1.5576E+03 
7.3721E+02 
7.1959E+02 
1.6190E+03 

Uncertainty 
Counting 

7.0lSE-01% 
6. 886E-01% 
5.250E-01% 
7.591E-01% 
6.952E-01% 
8.644E-01% 
7.483E-01% 
9. 901E-01% 
6.628E-01% 
7.806E-01% 
8.092E-01% 
7.248E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

l.86E+02 
1.SOE+Ol 
1.32E+02 
4.41E+OO 
5.74E+OO 
1.51E+Ol 
9.09E+OO 
6.25E+OO 
1.07E+Ol 
5.33E+OO 
5.16E+OO 
5.28E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.8 keV) 3.489E+04 Bq 
Total Decayed Activity ( 37.6 to 1999.8 keV) 3.9899750E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge11_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge11

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14481 97.0

Am-241 2037 418 0.3590 1163 1214.2 104.4

Cd-109 2881 591 0.0361 16363 15925 97.3

Co-57 1511 310 0.8560 362 347.77 96.1

Ce-139 2139 439 0.7990 549 538.14 98.0

Hg-203 4651 954 0.8146 1171 1210.9 103.4

Sn-113 3015 618 0.6400 966 966.06 100.0

Cs-137 1938 397 0.8510 467 468.41 100.3

Y-88 7264 1489 0.9370 1589 1551 97.6

Co-60 3580 734 0.9997 734 727.47 99.1

Co-60 3581 734 0.9999 734 727.4 99.1

Y-88 7690 1577 0.9920 1589 1625.5 102.3

Reviewed By: Megan McAfee

Date: 4/9/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    11_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 5:29:13 PM
   Efficiency Calibration Date: 4/2/2012  Time: 5:29:36 PM

Calibration Description:
  Ge11_TunaCanCal_90099_032912
  

Energy Calibration Fit
    Energy =   0.0428 +0.250166*Channel -2.80339e-008*Channel**2
 FWHM (ch) =   3.3647 +0.000952*Channel -1.69809e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.94       46.54    46.56 -0.04%      0.88     0.89   -0.68%
  237.85       59.54    59.54 -0.01%      0.89     0.90   -0.42%
  351.72       88.03    88.03  0.00%      0.92     0.92   -0.66%
  487.84      122.06   122.08 -0.01%      0.95     0.96   -0.38%
  663.05      165.85   165.90 -0.03%      1.00     1.00   -0.09%
 1115.56      279.17   279.08  0.03%      1.12     1.10    1.43%
 1565.63      391.69   391.64  0.01%      1.22     1.20    1.50%
 2645.62      661.66   661.69 -0.00%      1.44     1.44    0.16%
 3591.01      898.02   898.03 -0.00%      1.63     1.64   -0.93%
 4692.18     1173.24  1173.25 -0.00%      1.84     1.86   -1.12%
 5329.53     1332.50  1332.51 -0.00%      2.01     1.99    0.93%
 7345.00     1836.01  1836.00  0.00%      2.36     2.36    0.03%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.1435 %
    Ln(Eff) =  -0.6859  -0.333742*Ln(Eng) -0.0319986*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.7210 %
    Ln(Eff) = -23.9360  +8.833910*Ln(Eng) -0.936416*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.1259E-002  2.1900E-002    -3.01%
    59.54  3.2150E-002  3.1002E-002     3.57%
    88.03  4.2536E-002  4.2624E-002    -0.21%
   122.06  4.2876E-002  4.4647E-002    -4.13%
   165.85  ============== Knee ==============
   165.85  3.8843E-002  3.9654E-002    -2.09%
   279.17  2.8836E-002  2.7866E-002     3.36%
   391.69  2.1960E-002  2.1948E-002     0.06%
   661.66  1.5028E-002  1.4948E-002     0.53%
   898.02  1.1571E-002  1.1854E-002    -2.45%
  1173.24  9.5343E-003  9.6295E-003    -1.00%
  1332.50  8.6283E-003  8.7082E-003    -0.93%
  1836.01  6.8814E-003  6.7289E-003     2.22%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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Sample description 
11 TunaCan 90099 032912 

G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

Spectrum Filename: C:\User\SPC\Detll\ll_TunaCan 20120661.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell SN/09363993 

Calibration 
Filename: 

3/29/2012 3:38:57 AM 
3600 
3663 

1.72 % 
11 

11 Soil TunaCan.Clb 
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 5:29:13 PM 
0.043 keV 
0.250 keV/channel 

-2.803E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.72 % 

-2.393599E+Ol + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.57keV) 

1999.57keV ) 
10.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 

Comments 
1/1/2012 11:00:00 AM 

Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal): NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+Ol% 
Energy Calibration 

***** 
Peak 
Energy 

Normalized diff: 0.0218 

S U M M A R Y 0 F P E A K S 
Area Uncert FWHM Corrctn 

Factor 

I N R A N G E 
Nuclide Brnch. 
Energy Ratio 

***** 
Act. 

Bq 
Nuc 

46.56 48161. 0.69 
59.54 48361. 0.71 

0.88 
0.89 

2.191E-02 
3.lOOE-02 

46.54 4.250 l.448E+04 Pb210 
59.54 35.700 l.214E+03 AM241 

70.71 1647. 9.61 0.91 3.694E-02 
72.91 2914. 5.79 0.91 3.789E-02 
84.81 2491. 6.66 0.92 4.186E-02 
88.05 79062. 0.40 0.92 4.262E-02 88.03 3.610 l.628E+04 CD109 

122.08 38259. 0.73 0.95 4.465E-02 122.06 85.600 3.478E+02 C057 
136.46 4667. 3.93 1. 02 4.333E-02 
165.90 39468. 0.69 1. 00 3.965E-02 165.85 79.900 5.381E+02 Cel39 
255.08 1271. 9.64 1. 09 2.966E-02 
279.08 26886. 0.87 1.12 2.787E-02 279.17 81.500 l.211E+03 Hg203 
391.64 28807. 0.80 1. 22 2.195E-02 391.69 64.000 9.661E+02 SN113 
661.69 21359. 0.93 1. 44 l.495E-02 661.66 85.210 4.684E+02 CS137 
898.03 35065. 0.60 1. 63 l.185E-02 898.02 93.700 l.551E+03 Y898 

1173.25 24410. 0.79 1. 84 9.629E-03 1173.24 99.900 7.275E+02 Coll73 
1332.52 22091. 0.77 2.01 8.708E-03 1332.50 99.982 7.274E+02 Col332 
1835.99 22086. 0.69 2.36 6.729E-03 1836.01 99.200 l.626E+03 Yl836 

************ U N I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Un cert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

282.50 70.71 11702. 1647. 4.458E+04 9.61 0.909 D 
291.32 72.91 12622. 3072. 8.106E+04 5.48 0.911 D 
338.85 84.79 12525. 2491. l.540E+04 6.66 0.922 lD 
545.35 136.46 7891. 4667. l.077E+05 3.93 1.021 
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Channel 
1019.60 

Energy Background 
255.08 3930. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

Net area Ef f *Area Uncert 
1271. 4.285E+04 9.64 

L - Peak written from unknown list. 
C - Area < Critical level. 

FWHM Suspected 
1.091 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts C,ts/Sec 

Pb-210 185.94 46.56 16272. 48161. 13.378 
AM-241 237.85 59.54 17193. 48361. 13.434 
CD-109 351.72 88.03 18280. 77353. 21.487 
C0-57 487.84 122.08 10155. 38259. 10.627 
Ce-139 663.05 165.90 7790. 39468. 10.963 
Hg-203 1115. 56 279.08 5325. 26886. 7.468 
SN-113 1565.62 391.64 4099. 28807. 8.002 
CS-137 2645.61 661. 69 3155. 21359. 5.933 
Y-898 3591.01 898.03 1859. 35065. 9.740 
Co-1173 4692.19 1173.25 1511. 24410. 6.781 
Co-1332 5329.55 1332.52 895. 22091. 6 .136 
Y-1836 7344.99 1835.99 153. 22086. 6.135 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 0 F L I B R A R Y P E A K u 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Average 
Activity 
Bq 

1.4481E+04 

1.2142E+03 

1.5925E+04 

3.4777E+02 

------------- Peak 
Energy 

keV 
Activity Code MDA Value 
Bq Bq 

46.54 1.448E+04 1.796E+02 

59.54 1.214E+03 1.541E+Ol 

88.03 1.593E+04 1.303E+02 

122.06 3.478E+02 4.293E+OO 

1 Sigma % keV 

0.69 0.880 
0.71 0.894 
0.51 0.919 
0.73 0.953 
0.69 0.997 
0.87 1.118 
0.80 1.223 
0.93 1.444 
0.60 1.626 
0.79 1.844 
0.77 2.008 
0.69 2.359 

S A G E ***** 

COMMENTS 

8.15E+03 
6.90E-01 4.25E+OO 

1.58E+05 
7.08E-01 3.57E+Ol 

4.63E+02 
5.12E-01 3.61E+OO 

2.72E+02 
7.34E-01 8.56E+Ol 

G 

G 

G 

G 
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G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

Nuclide Ave activity 

Ce-139 5.3814E+02 

Hg-203 1.2109E+03 

SN-113 9.6606E+02 

CS-137 4.6841E+02 

Y-898 1.5510E+03 

Co-11 73 7.2747E+02 

Co-1332 7.2740E+02 

Energy Activity Code Peak MDA Comments 

165.85 5.381E+02 

279 .17 1. 211E+03 

391.69 9.661E+02 

661.66 4.684E+02 

898.02 1.551E+03 

1173.24 7.275E+02 

1332.50 7.274E+02 

1.38E+02 
5.645E+OO 6.86E-01 7.99E+Ol G 

4.66E+Ol 
1.544E+Ol 8.67E-01 8.15E+Ol G 

1.15E+02 
1.0lOE+Ol 7.97E-01 6.40E+Ol G 

1.10E+04 
5.799E+OO 9.27E-01 8.52E+OL G 

1.07E+02 
9.007E+OO 6.05E-01 9.37E+Ol G 

1.93E+03 
5.478E+OO 7.88E-01 9.99E+Ol G 

l.93E+03 
4.680E+OO 7.72E-01 1.00E+02 G 

Y-1836 1.6255E+03 1.07E+02 
1836.01 1.626E+03 4.447E+OO 6.93E-01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally.Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 5:30:53 PM 
Spectrum name: ll_TunaCan_20120661.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4374E+04 
1.2138E+03 
1.3964E+04 
2.7808E+02 
3.4602E+02 
3.2885E+02 
5.6968E+02 
4.6582E+02 
8.7692E+02 
7.0486E+02 
7.0479E+02 
9.1908E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4481E+04 
1.2142E+03 
1.5925E+04 
3.4777E+02 
5.3814E+02 
1.2109E+03 
9.6606E+02 
4.6841E+02 
1.5510E+03 
7.2747E+02 
7.2740E+02 
1.6255E+03 

Uncertainty 
Counting 

6.903E-01% 
7.077E-01% 
5 .115E-01% 
7.341E-01% 
6.856E-01% 
8.675E-01% 
7.970E-01% 
9.274E-01% 
6.048E-01% 
7.880E-01% 
7.722E-01% 
6.928E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

1.80E+02 
1.54E+Ol 
1.30E+02 
4.29E+OO 
5.64E+OO 
1.54E+Ol 
1.0lE+Ol 
5.80E+OO 
9.0lE+OO 
5.48E+OO 
4.68E+OO 
4.45E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 77.1 to 1999.6 keV) 3.475E+04 Bq 
Total Decayed Activity ( 77.1 to 1999.6 keV) 3.9783289E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge12_90099_solidcert 2012 TALS.xls

Gamma Verification per Geometry
             Detector: Ge12

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14446 96.8

Am-241 2037 418 0.3590 1163 1221.2 105.0

Cd-109 2881 591 0.0361 16363 16047 98.1

Co-57 1511 310 0.8560 362 351.89 97.2

Ce-139 2139 439 0.7990 549 541.18 98.6

Hg-203 4651 954 0.8146 1171 1185.4 101.3

Sn-113 3015 618 0.6400 966 985.86 102.1

Cs-137 1938 397 0.8510 467 464.95 99.6

Y-88 7264 1489 0.9370 1589 1567.8 98.6

Co-60 3580 734 0.9997 734 723.38 98.5

Co-60 3581 734 0.9999 734 722.83 98.4

Y-88 7690 1577 0.9920 1589 1631.1 102.6

Reviewed By: Jody Watson

Date: 10/2/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    12_Soil_TunaCan.Clb
       Energy Calibration Date: 9/29/2011  Time: 9:21:04 AM
   Efficiency Calibration Date: 9/29/2011  Time: 9:21:33 AM

Calibration Description:
  12_TunaCanCal_90099_100212
  

Energy Calibration Fit
    Energy =   0.0331 +0.250177*Channel -3.5255e-008*Channel**2
 FWHM (ch) =   3.2969 +0.000958*Channel -1.85285e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.00       46.54    46.56 -0.05%      0.87     0.87   -0.48%
  237.86       59.54    59.54  0.00%      0.90     0.88    1.85%
  351.76       88.03    88.03 -0.00%      0.92     0.91    1.67%
  487.81      122.06   122.06 -0.00%      0.93     0.94   -1.49%
  663.00      165.85   165.89 -0.02%      0.97     0.98   -1.09%
 1565.47      391.69   391.59  0.02%      1.20     1.19    1.13%
 2645.63      661.66   661.66 -0.00%      1.41     1.43   -1.28%
 3591.27      898.02   898.03 -0.00%      1.57     1.62   -3.30%
 4692.65     1173.24  1173.25 -0.00%      1.89     1.84    2.19%
 5330.24     1332.50  1332.54 -0.00%      2.00     1.97    1.48%
 7346.23     1836.01  1835.99  0.00%      2.31     2.33   -0.79%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.2251 %
    Ln(Eff) =  -1.1284  -0.234060*Ln(Eng) -0.0383592*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.3519 %
    Ln(Eff) = -24.7812  +9.159776*Ln(Eng) -0.971765*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.8661E-002  1.9519E-002    -4.60%
    59.54  2.9632E-002  2.7945E-002     5.69%
    88.03  3.7706E-002  3.8769E-002    -2.82%
   122.06  3.8908E-002  4.0580E-002    -4.30%
   165.85  ============== Knee ==============
   165.85  3.5419E-002  3.5910E-002    -1.39%
   391.69  2.1179E-002  2.0380E-002     3.77%
   661.66  1.4140E-002  1.4029E-002     0.78%
   898.02  1.0882E-002  1.1177E-002    -2.72%
  1173.24  8.8455E-003  9.1076E-003    -2.96%
  1332.50  8.1819E-003  8.2456E-003    -0.78%
  1836.01  6.5767E-003  6.3839E-003     2.93%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14588.00    620.00  4.10% 1/1/2011 11:00:00 AM
Am-241     59.54  35.90 1.58E+005   1195.00    429.00  3.50% 1/1/2011 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16343.00    590.00  4.90% 1/1/2011 11:00:00 AM
Co-57     122.07  85.59 2.72E+002    354.01    303.00  4.10% 1/1/2011 11:00:00 AM
Ce-139    165.85  80.00 1.38E+002    541.25    433.00  3.90% 1/1/2011 11:00:00 AM
Hg-203    279.19  81.55 4.66E+001   1173.50    957.00  3.90% 1/1/2011 11:00:00 AM
Sn-113    391.69  64.17 1.15E+002    958.39    615.00  3.90% 1/1/2011 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    451.82    385.00  4.00% 1/1/2011 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1566.70   1468.00  3.90% 1/1/2011 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    745.75    745.00  4.00% 1/1/2011 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    745.15    745.00  4.00% 1/1/2011 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1566.50   1554.00  3.90% 1/1/2011 11:00:00 AM
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12_TunaCan_20122189
 

      ORTEC g v - i (1087) Env32  G53W4.25  10/4/2012 9:11:43 AM    Page  1
 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 
 Sample description                                             
      12_TunaCan_90099                                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_TunaCan_20122189.An1

 Acquisition information
        Start time:                 10/2/2012 10:17:00 AM   
        Live time:               7200
        Real time:               7302
        Dead time:                  1.40 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               10/4/2012 8:58:25 AM    
             Zero offset:           0.009 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.662E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.54keV )
        Stop channel:            8000 (  1999.46keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
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12_TunaCan_20122189
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0301

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.56    96262.   0.47   0.90  2.231E-02    46.54   4.250  1.445E+04 Pb210 
    59.55    97880.   0.49   0.89  3.122E-02    59.54  35.700  1.221E+03 AM241 
    88.04   118171.   0.40   0.93  4.278E-02    88.03   3.610  1.605E+04 CD109 
   122.08    48689.   0.66   0.97  4.526E-02   122.06  85.600  3.519E+02 CO57  
   136.52     6070.   3.34   0.99  4.419E-02
   165.91    31873.   0.80   1.00  4.088E-02   165.85  79.900  5.412E+02 Ce139 
   279.09     3381.   4.68   1.15  2.897E-02   279.17  81.500  1.185E+03 Hg203 
   391.58    19876.   1.11   1.21  2.292E-02   391.69  64.000  9.859E+02 SN113 
   661.67    44047.   0.60   1.46  1.571E-02   661.66  85.210  4.649E+02 CS137 
   898.03    22124.   1.09   1.65  1.250E-02   898.02  93.700  1.568E+03 Y898  
  1173.25    47992.   0.54   1.80  1.018E-02  1173.24  99.900  7.234E+02 Co1173
  1332.54    43454.   0.53   1.94  9.220E-03  1332.50  99.982  7.228E+02 Co1332
  1835.96    13783.   0.98   2.29  7.144E-03  1836.01  99.200  1.614E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   545.60   136.52      8754.      6070. 1.374E+05    3.34   0.989  -        
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  
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12_TunaCan_20122189

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.06    46.56     27968.     96262.    13.370     0.47   0.903 
 AM-241    237.95    59.55     29903.     97880.    13.594     0.49   0.891 
 CD-109    351.83    88.04     24170.    118171.    16.413     0.40   0.926 
 CO-57     487.89   122.08     12523.     48689.     6.762     0.66   0.972 
 Ce-139    663.08   165.91      7948.     31873.     4.427     0.80   1.002 
 Hg-203   1115.49   279.09      5203.      3381.     0.470     4.68   1.152 
 SN-113   1565.25   391.58      5206.     19876.     2.760     1.11   1.214 
 CS-137   2645.31   661.67      4245.     44047.     6.118     0.60   1.464 
 Y-898    3590.75   898.03      4771.     22124.     3.073     1.09   1.649 
 Co-1173  4691.96  1173.25      2353.     47992.     6.666     0.54   1.802 
 Co-1332  5329.49  1332.54      1369.     43454.     6.035     0.53   1.941 
 Y-1836   7345.05  1835.95       424.     13925.     1.934     0.97   2.293 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4446E+04                                      8.15E+03             
                            46.54 1.445E+04  (  1.174E+02 4.69E-01 4.25E+00 G  
 
AM-241       1.2212E+03                                      1.58E+05             
                            59.54 1.221E+03  (  1.009E+01 4.87E-01 3.57E+01 G  
 
CD-109       1.6047E+04                                      4.63E+02             
                            88.03 1.605E+04  (  9.875E+01 4.00E-01 3.61E+00 G  
 
CO-57        3.5189E+02                                      2.72E+02             
                           122.06 3.519E+02  (  3.789E+00 6.59E-01 8.56E+01 G  
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan_20122189.An1          
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4118E+02                                      1.38E+02             
                           165.85 5.412E+02  (  7.100E+00 8.00E-01 7.99E+01 G  
 
Hg-203       1.1854E+03                                      4.66E+01             
                           279.17 1.185E+03  (  1.188E+02 4.68E+00 8.15E+01 G  
 
SN-113       9.8586E+02                                      1.15E+02             
                           391.69 9.859E+02  (  1.681E+01 1.11E+00 6.40E+01 G  
 
CS-137       4.6495E+02                                      1.10E+04             
                           661.66 4.649E+02  (  3.233E+00 5.99E-01 8.52E+01 G  
 
Y-898        1.5678E+03                                      1.07E+02             
                           898.02 1.568E+03  (  2.300E+01 1.09E+00 9.37E+01 G  
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12_TunaCan_20122189
Co-1173      7.2338E+02                                      1.93E+03             
                          1173.24 7.234E+02  (  3.448E+00 5.35E-01 9.99E+01 G  
 
Co-1332      7.2283E+02                                      1.93E+03             
                          1332.50 7.228E+02  (  2.913E+00 5.31E-01 1.00E+02 G  
 
Y-1836       1.6311E+03                                      1.07E+02             
                          1836.01 1.631E+03  (  1.156E+01 9.66E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4112E+04    1.4446E+04    4.686E-01%                1.17E+02
 AM-241       1.2198E+03    1.2212E+03    4.873E-01%                1.01E+01
 CD-109       1.0628E+04    1.6047E+04    3.995E-01%                9.87E+01
 CO-57        1.7453E+02    3.5189E+02    6.590E-01%                3.79E+00
 Ce-139       1.3551E+02    5.4118E+02    7.998E-01%                7.10E+00
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12_TunaCan_20122189
 Hg-203       1.9895E+01    1.1854E+03    4.682E+00%                1.19E+02
 SN-113       1.8819E+02    9.8586E+02    1.108E+00%                1.68E+01
 CS-137       4.5695E+02    4.6495E+02    5.986E-01%                3.23E+00
 Y-898        2.6230E+02    1.5678E+03    1.088E+00%                2.30E+01
 Co-1173      6.5520E+02    7.2338E+02    5.354E-01%                3.45E+00
 Co-1332      6.5470E+02    7.2283E+02    5.311E-01%                2.91E+00
 Y-1836       2.7290E+02    1.6311E+03    9.660E-01%                1.16E+01
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  1999.5 keV)     2.878E+04  Bq            
 Total Decayed Activity (   37.5 to  1999.5 keV) 3.9888684E+04  Bq 
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Ge14_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14422 96.6

Am-241 2037 418 0.3590 1163 1222.5 105.1

Cd-109 2881 591 0.0361 16363 16145 98.7

Co-57 1511 310 0.8560 362 349.28 96.5

Ce-139 2139 439 0.7990 549 538.52 98.1

Hg-203 4651 954 0.8146 1171 1205.9 103.0

Sn-113 3015 618 0.6400 966 971.36 100.6

Cs-137 1938 397 0.8510 467 465.65 99.7

Y-88 7264 1489 0.9370 1589 1570 98.8

Co-60 3580 734 0.9997 734 724.16 98.6

Co-60 3581 734 0.9999 734 720.6 98.1

Y-88 7690 1577 0.9920 1589 1634 102.8

Reviewed By: Jody Watson

Date: 4/23/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    14_Soil_TunaCan.Clb
       Energy Calibration Date: 4/23/2012  Time: 11:29:29 AM
   Efficiency Calibration Date: 4/23/2012  Time: 11:29:47 AM

Calibration Description:
  14_TunaCan_90099_042312
  

Energy Calibration Fit
    Energy =   0.1578 +0.250077*Channel -1.95882e-008*Channel**2
 FWHM (ch) =   2.7879 +0.000947*Channel -1.45727e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.67 -0.29%      0.73     0.74   -2.18%
  237.82       59.54    59.63 -0.15%      0.74     0.75   -1.99%
  351.26       88.03    88.00  0.04%      0.78     0.78   -0.25%
  487.04      122.06   121.95  0.09%      0.82     0.81    0.58%
  662.28      165.85   165.77  0.05%      0.86     0.85    1.23%
 1115.71      279.17   279.15  0.01%      0.98     0.96    2.15%
 1565.69      391.69   391.65  0.01%      1.09     1.06    2.42%
 2645.83      661.66   661.68 -0.00%      1.30     1.30    0.28%
 3591.53      898.02   898.06 -0.00%      1.42     1.50   -5.87%
 4692.63     1173.24  1173.24 -0.00%      1.76     1.73    2.11%
 5329.97     1332.50  1332.50 -0.00%      1.88     1.86    1.08%
 7345.32     1836.01  1836.00  0.00%      2.23     2.24   -0.37%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.0212 %
    Ln(Eff) =   0.2101  -0.595197*Ln(Eng) -0.0160533*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2797 %
    Ln(Eff) = -23.9149  +8.828985*Ln(Eng)  -0.93715*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0990E-002  2.1711E-002    -3.44%
    59.54  3.2006E-002  3.0654E-002     4.23%
    88.03  4.1381E-002  4.1960E-002    -1.40%
   122.06  4.2230E-002  4.3784E-002    -3.68%
   165.85  ============== Knee ==============
   165.85  3.7957E-002  3.8722E-002    -2.02%
   279.17  2.6754E-002  2.5963E-002     2.96%
   391.69  2.0047E-002  1.9926E-002     0.60%
   661.66  1.3125E-002  1.3132E-002    -0.05%
   898.02  1.0136E-002  1.0258E-002    -1.20%
  1173.24  8.1251E-003  8.2437E-003    -1.46%
  1332.50  7.2859E-003  7.4227E-003    -1.88%
  1836.01  5.8454E-003  5.6863E-003     2.72%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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14_TunaCan_20120385
 

      ORTEC g v - i (1087) Env32  G53W4.25  7/6/2012 11:13:09 AM    Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 
 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det14\14_TunaCan_20120385.An1

 Acquisition information
        Start time:                 4/23/2012 9:56:44 AM    
        Live time:               3600
        Real time:               3665
        Dead time:                  1.77 %
        Detector ID:                   14

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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14_TunaCan_20120385
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0575

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.67    47449.   0.64   0.73  2.181E-02    46.54   4.250  1.442E+04 Pb210 
    59.63    48139.   0.67   0.74  3.071E-02    59.54  35.700  1.223E+03 AM241 
    72.88     1815.   8.13   0.77  3.737E-02
    88.00    74331.   0.47   0.79  4.195E-02    88.03   3.610  1.614E+04 CD109 
   121.95    35331.   0.76   0.82  4.379E-02   122.06  85.600  3.493E+02 CO57  
   136.39     4314.   3.84   0.82  4.244E-02
   165.77    33960.   0.70   0.89  3.800E-02   165.85  79.900  5.385E+02 Ce139 
   279.15    17136.   1.05   1.00  2.596E-02   279.17  81.500  1.206E+03 Hg203 
   391.65    22586.   0.85   1.13  1.993E-02   391.69  64.000  9.714E+02 SN113 
   661.68    18625.   0.92   1.36  1.313E-02   661.66  85.210  4.657E+02 CS137 
   898.06    26064.   0.74   1.56  1.026E-02   898.02  93.700  1.570E+03 Y898  
  1173.24    20614.   0.80   1.76  8.244E-03  1173.24  99.900  7.242E+02 Co1173
  1332.50    18485.   0.81   1.88  7.423E-03  1332.50  99.982  7.206E+02 Co1332
  1835.98    15919.   0.83   2.23  5.686E-03  1836.01  99.200  1.634E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   290.81    72.88      9094.      1708. 4.569E+04    9.16   0.857  -        
   544.77   136.39      6618.      4314. 1.017E+05    3.84   0.819  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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14_TunaCan_20120385
------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.67     13580.     47449.    13.180     0.64   0.728 
 AM-241    237.82    59.63     14856.     48139.    13.372     0.67   0.736 
 CD-109    351.26    88.00     13424.     74331.    20.647     0.47   0.793 
 CO-57     487.04   121.95      9138.     35331.     9.814     0.76   0.820 
 Ce-139    662.28   165.77      5743.     33960.     9.433     0.70   0.887 
 Hg-203   1115.71   279.15      3658.     17136.     4.760     1.05   0.998 
 SN-113   1565.69   391.65      3032.     22586.     6.274     0.85   1.125 
 CS-137   2645.83   661.68      2231.     18625.     5.174     0.92   1.364 
 Y-898    3591.53   898.06      1967.     26064.     7.240     0.74   1.562 
 Co-1173  4692.63  1173.24      1001.     20614.     5.726     0.80   1.765 
 Co-1332  5329.97  1332.50       650.     18485.     5.135     0.81   1.875 
 Y-1836   7345.28  1835.98       147.     15919.     4.422     0.83   2.232 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4422E+04                                      8.15E+03             
                            46.54 1.442E+04  (  1.659E+02 6.42E-01 4.25E+00 G  
 
AM-241       1.2225E+03                                      1.58E+05             
                            59.54 1.223E+03  (  1.449E+01 6.65E-01 3.57E+01 G  
 
CD-109       1.6145E+04                                      4.63E+02             
                            88.03 1.614E+04  (  1.179E+02 4.73E-01 3.61E+00 G  
 
CO-57        3.4928E+02                                      2.72E+02             
                           122.06 3.493E+02  (  4.431E+00 7.59E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3852E+02                                      1.38E+02             
                           165.85 5.385E+02  (  5.643E+00 6.97E-01 7.99E+01 G  
 
Hg-203       1.2059E+03                                      4.66E+01             
                           279.17 1.206E+03  (  2.002E+01 1.05E+00 8.15E+01 G  
 
SN-113       9.7136E+02                                      1.15E+02             
                           391.69 9.714E+02  (  1.115E+01 8.54E-01 6.40E+01 G  
 
CS-137       4.6565E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.571E+00 9.21E-01 8.52E+01 G  
 
Y-898        1.5700E+03                                      1.07E+02             
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14_TunaCan_20120385
                           898.02 1.570E+03  (  1.261E+01 7.43E-01 9.37E+01 G  
 
Co-1173      7.2416E+02                                      1.93E+03             
                          1173.24 7.242E+02  (  5.275E+00 7.99E-01 9.99E+01 G  
 
Co-1332      7.2060E+02                                      1.93E+03             
                          1332.50 7.206E+02  (  4.737E+00 8.09E-01 1.00E+02 G  
 
Y-1836       1.6340E+03                                      1.07E+02             
                          1836.01 1.634E+03  (  6.084E+00 8.27E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4284E+04    1.4422E+04    6.417E-01%                1.66E+02
 AM-241       1.2219E+03    1.2225E+03    6.654E-01%                1.45E+01
 CD-109       1.3631E+04    1.6145E+04    4.729E-01%                1.18E+02
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14_TunaCan_20120385
 CO-57        2.6186E+02    3.4928E+02    7.589E-01%                4.43E+00
 Ce-139       3.0490E+02    5.3852E+02    6.967E-01%                5.64E+00
 Hg-203       2.2495E+02    1.2059E+03    1.050E+00%                2.00E+01
 SN-113       4.9196E+02    9.7136E+02    8.544E-01%                1.12E+01
 CS-137       4.6235E+02    4.6565E+02    9.207E-01%                5.57E+00
 Y-898        7.5323E+02    1.5700E+03    7.434E-01%                1.26E+01
 Co-1173      6.9530E+02    7.2416E+02    7.989E-01%                5.27E+00
 Co-1332      6.9188E+02    7.2060E+02    8.094E-01%                4.74E+00
 Y-1836       7.8390E+02    1.6340E+03    8.273E-01%                6.08E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     3.381E+04  Bq            
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.9968746E+04  Bq 

Page 5

Page 1090 of 1334



Ge15_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge15

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14410 96.5

Am-241 2037 418 0.3590 1163 1206.9 103.7

Cd-109 2881 591 0.0361 16363 16069 98.2

Co-57 1511 310 0.8560 362 356.06 98.4

Ce-139 2139 439 0.7990 549 538.81 98.2

Hg-203 4651 954 0.8146 1171 1202.4 102.7

Sn-113 3015 618 0.6400 966 974.62 100.9

Cs-137 1938 397 0.8510 467 465.43 99.7

Y-88 7264 1489 0.9370 1589 1573.7 99.0

Co-60 3580 734 0.9997 734 716.44 97.6

Co-60 3581 734 0.9999 734 726.55 98.9

Y-88 7690 1577 0.9920 1589 1633.2 102.8

Reviewed By: Jody Watson

Date: 3/22/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    15_Soil_TunaCan.Clb
       Energy Calibration Date: 3/22/2012  Time: 1:02:46 PM
   Efficiency Calibration Date: 3/22/2012  Time: 1:03:01 PM

Calibration Description:
  15_TunaCan_90099_032212
  

Energy Calibration Fit
    Energy =   0.0042 +0.250192*Channel -3.10425e-008*Channel**2
 FWHM (ch) =   3.5032 +0.001000*Channel -3.73783e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.91       46.54    46.52  0.05%      0.90     0.92   -2.54%
  237.99       59.54    59.55 -0.01%      0.91     0.94   -2.43%
  352.01       88.03    88.07 -0.05%      0.95     0.96   -1.92%
  487.92      122.06   122.07 -0.01%      1.00     1.00    0.30%
  663.08      165.85   165.89 -0.02%      1.05     1.04    1.34%
 1115.99      279.17   279.18 -0.00%      1.18     1.14    3.23%
 1565.41      391.69   391.58  0.03%      1.26     1.24    1.14%
 2645.35      661.66   661.63  0.00%      1.50     1.47    2.11%
 3590.98      898.02   898.04 -0.00%      1.67     1.65    0.79%
 4692.06     1173.24  1173.24 -0.00%      1.80     1.84   -2.06%
 5329.66     1332.50  1332.56 -0.00%      1.90     1.94   -2.28%
 7344.95     1836.01  1835.98  0.00%      2.23     2.21    1.30%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.9975 %
    Ln(Eff) =  -0.6895  -0.329061*Ln(Eng) -0.0387563*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.1273 %
    Ln(Eff) = -23.6268  +8.666669*Ln(Eng) -0.921464*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.8904E-002  1.9569E-002    -3.52%
    59.54  2.8630E-002  2.7372E-002     4.39%
    88.03  3.6378E-002  3.7061E-002    -1.88%
   122.06  3.7201E-002  3.8461E-002    -3.39%
   165.85  ============== Knee ==============
   165.85  3.3266E-002  3.3919E-002    -1.96%
   279.17  2.3641E-002  2.3007E-002     2.68%
   391.69  1.7841E-002  1.7674E-002     0.94%
   661.66  1.1534E-002  1.1545E-002    -0.10%
   898.02  8.8355E-003  8.9209E-003    -0.97%
  1173.24  6.9001E-003  7.0763E-003    -2.55%
  1332.50  6.2597E-003  6.3249E-003    -1.04%
  1836.01  4.8716E-003  4.7412E-003     2.68%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  3/22/2012 1:04:51 PM    Page  1
 TestAmerica, Inc.               Spectrum name: 15_TunaCan_20120283.An1          
                                                                                 
 Sample description                                             
      15_TunaCan_90099_032212                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_TunaCan_20120283.An1

 Acquisition information
        Start time:                 3/22/2012 11:06:02 AM   
        Live time:               3600
        Real time:               3653
        Dead time:                  1.44 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/1102216                                                 
                                                                      

 Calibration
        Filename:                   15_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               3/22/2012 1:02:46 PM    
             Zero offset:           0.004 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.104E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.53keV )
        Stop channel:            8000 (  1999.56keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0249

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.52    42849.   0.75   0.90  1.955E-02    46.54   4.250  1.441E+04 Pb210 
    59.55    42443.   0.72   0.91  2.738E-02    59.54  35.700  1.207E+03 AM241 
    72.95     2606.   6.34   0.95  3.318E-02
    88.07    68550.   0.54   0.95  3.707E-02    88.03   3.610  1.607E+04 CD109 
   122.10    33756.   0.64   1.00  3.846E-02   122.06  85.600  3.502E+02 CO57  
   136.52     4295.   2.96   1.01  3.724E-02
   165.89    34959.   0.78   1.05  3.391E-02   165.85  79.900  5.388E+02 Ce139 
   279.18    24347.   0.88   1.18  2.301E-02   279.17  81.500  1.202E+03 Hg203 
   391.58    24366.   0.82   1.26  1.768E-02   391.69  64.000  9.746E+02 SN113 
   661.63    16400.   1.16   1.50  1.155E-02   661.66  85.210  4.654E+02 CS137 
   898.03    27965.   0.74   1.67  8.921E-03   898.02  93.700  1.574E+03 Y898  
  1173.23    17709.   0.94   1.81  7.076E-03  1173.24  99.900  7.164E+02 Co1173
  1332.55    16065.   0.98   1.90  6.325E-03  1332.50  99.982  7.266E+02 Co1332
  1835.95    16330.   0.85   2.24  4.741E-03  1836.01  99.200  1.633E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.58    72.93     12341.      2606. 7.854E+04    6.34   0.949  -       D
   545.42   136.45      8010.      4524. 1.215E+05    4.23   1.054  -      s 
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.91    46.52     15447.     42849.    11.903     0.75   0.900 
 AM-241    237.99    59.55     14029.     42443.    11.790     0.72   0.913 
 CD-109    352.01    88.07     16260.     68550.    19.042     0.54   0.945 
 CO-57     487.92   122.07      9130.     34324.     9.535     0.78   0.999 
 Ce-139    663.08   165.89      8215.     34959.     9.711     0.78   1.052 
 Hg-203   1115.99   279.18      4252.     24347.     6.763     0.88   1.182 
 SN-113   1565.41   391.58      3012.     24366.     6.768     0.82   1.259 
 CS-137   2645.35   661.63      3077.     16400.     4.555     1.16   1.503 
 Y-898    3590.94   898.03      2252.     27965.     7.768     0.74   1.667 
 Co-1173  4692.02  1173.23      1355.     17709.     4.919     0.94   1.807 
 Co-1332  5329.60  1332.55      1160.     16065.     4.463     0.98   1.900 
 Y-1836   7344.81  1835.95       345.     16330.     4.536     0.85   2.240 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4410E+04                                      8.15E+03             
                            46.54 1.441E+04  (  1.957E+02 7.55E-01 4.25E+00 G  
 
AM-241       1.2069E+03                                      1.58E+05             
                            59.54 1.207E+03  (  1.577E+01 7.22E-01 3.57E+01 G  
 
CD-109       1.6069E+04                                      4.63E+02             
                            88.03 1.607E+04  (  1.399E+02 5.44E-01 3.61E+00 G  
 
CO-57        3.5606E+02                                      2.72E+02             
                           122.06 3.561E+02  (  4.647E+00 7.84E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3881E+02                                      1.38E+02             
                           165.85 5.388E+02  (  6.551E+00 7.82E-01 7.99E+01 G  
 
Hg-203       1.2024E+03                                      4.66E+01             
                           279.17 1.202E+03  (  1.514E+01 8.77E-01 8.15E+01 G  
 
SN-113       9.7462E+02                                      1.15E+02             
                           391.69 9.746E+02  (  1.034E+01 8.20E-01 6.40E+01 G  
 
CS-137       4.6543E+02                                      1.10E+04             
                           661.66 4.654E+02  (  7.413E+00 1.16E+00 8.52E+01 G  
 
Y-898        1.5737E+03                                      1.07E+02             
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                           898.02 1.574E+03  (  1.260E+01 7.45E-01 9.37E+01 G  
 
Co-1173      7.1644E+02                                      1.93E+03             
                          1173.24 7.164E+02  (  7.050E+00 9.39E-01 9.99E+01 G  
 
Co-1332      7.2655E+02                                      1.93E+03             
                          1332.50 7.266E+02  (  7.301E+00 9.83E-01 1.00E+02 G  
 
Y-1836       1.6332E+03                                      1.07E+02             
                          1836.01 1.633E+03  (  8.923E+00 8.49E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4311E+04    1.4410E+04    7.549E-01%                1.96E+02
 AM-241       1.2065E+03    1.2069E+03    7.219E-01%                1.58E+01
 CD-109       1.4233E+04    1.6069E+04    5.439E-01%                1.40E+02
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 CO-57        2.8961E+02    3.5606E+02    7.837E-01%                4.65E+00
 Ce-139       3.5832E+02    5.3881E+02    7.816E-01%                6.55E+00
 Hg-203       3.6068E+02    1.2024E+03    8.771E-01%                1.51E+01
 SN-113       5.9836E+02    9.7462E+02    8.201E-01%                1.03E+01
 CS-137       4.6306E+02    4.6543E+02    1.155E+00%                7.41E+00
 Y-898        9.2933E+02    1.5737E+03    7.445E-01%                1.26E+01
 Co-1173      6.9585E+02    7.1644E+02    9.390E-01%                7.05E+00
 Co-1332      7.0567E+02    7.2655E+02    9.834E-01%                7.30E+00
 Y-1836       9.6449E+02    1.6332E+03    8.486E-01%                8.92E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   82.3 to  1999.6 keV)     3.512E+04  Bq            
 Total Decayed Activity (   82.3 to  1999.6 keV) 3.9873703E+04  Bq 
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Ge17_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14476 97.0

Am-241 2037 418 0.3590 1163 1217.3 104.6

Cd-109 2881 591 0.0361 16363 16121 98.5

Co-57 1511 310 0.8560 362 351.58 97.1

Ce-139 2139 439 0.7990 549 540.43 98.5

Hg-203 4651 954 0.8146 1171 1200.7 102.6

Sn-113 3015 618 0.6400 966 969.38 100.4

Cs-137 1938 397 0.8510 467 466.08 99.8

Y-88 7264 1489 0.9370 1589 1562.4 98.3

Co-60 3580 734 0.9997 734 724.88 98.7

Co-60 3581 734 0.9999 734 733.12 99.8

Y-88 7690 1577 0.9920 1589 1616.3 101.7

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    17_Soil_TunaCan.Clb
       Energy Calibration Date: 4/12/2012  Time: 9:28:30 AM
   Efficiency Calibration Date: 4/12/2012  Time: 9:28:42 AM

Calibration Description:
  17_TunaCan_90099_032612
  

Energy Calibration Fit
    Energy =   0.1178 +0.250077*Channel -2.37566e-008*Channel**2
 FWHM (ch) =   2.9772 +0.000994*Channel -3.22638e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.96       46.54    46.62 -0.17%      0.77     0.79   -3.16%
  237.92       59.54    59.61 -0.12%      0.78     0.80   -3.33%
  351.79       88.03    88.09 -0.07%      0.82     0.83   -1.16%
  487.44      122.06   122.01  0.04%      0.89     0.86    3.09%
  662.32      165.85   165.74  0.07%      0.93     0.91    2.22%
 1115.65      279.17   279.09  0.03%      1.03     1.01    2.15%
 1565.90      391.69   391.66  0.01%      1.10     1.11   -0.78%
 2646.02      661.66   661.66 -0.00%      1.37     1.35    1.74%
 3591.93      898.02   898.07 -0.01%      1.52     1.53   -0.67%
 4693.19     1173.24  1173.25 -0.00%      1.72     1.73   -0.81%
 5330.69     1332.50  1332.53 -0.00%      1.82     1.84   -0.74%
 7346.32     1836.01  1835.98  0.00%      2.14     2.13    0.55%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.9072 %
    Ln(Eff) =  -0.5264  -0.402416*Ln(Eng) -0.0260446*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.0020 %
    Ln(Eff) = -23.4389  +8.582715*Ln(Eng) -0.907543*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0383E-002  2.1004E-002    -3.05%
    59.54  3.0743E-002  2.9571E-002     3.81%
    88.03  3.9976E-002  4.0594E-002    -1.55%
   122.06  4.1510E-002  4.2756E-002    -3.00%
   165.85  ============== Knee ==============
   165.85  3.7629E-002  3.8252E-002    -1.65%
   279.17  2.7514E-002  2.6814E-002     2.54%
   391.69  2.1207E-002  2.1122E-002     0.40%
   661.66  1.4433E-002  1.4427E-002     0.04%
   898.02  1.1287E-002  1.1478E-002    -1.69%
  1173.24  9.2333E-003  9.3589E-003    -1.36%
  1332.50  8.4692E-003  8.4809E-003    -0.14%
  1836.01  6.7041E-003  6.5931E-003     1.66%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica, Inc.               Spectrum name: 17_TunaCan_20120263.An1          
                                                                                 
 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_TunaCan_20120263.An1

 Acquisition information
        Start time:                 3/26/2012 6:29:58 AM    
        Live time:               3600
        Real time:               3672
        Dead time:                  1.95 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0522

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.62    46187.   0.69   0.77  2.106E-02    46.54   4.250  1.448E+04 Pb210 
    59.61    46245.   0.74   0.78  2.961E-02    59.54  35.700  1.217E+03 AM241 
    72.97     2852.   5.64   0.82  3.610E-02
    88.09    74900.   0.46   0.82  4.061E-02    88.03   3.610  1.612E+04 CD109 
   122.01    37313.   0.73   0.89  4.276E-02   122.06  85.600  3.516E+02 CO57  
   136.40     4536.   4.09   0.81  4.164E-02
   165.74    38793.   0.66   0.93  3.765E-02   165.85  79.900  5.404E+02 Ce139 
   255.04     1259.   9.59   1.07  2.855E-02
   279.09    26776.   0.82   1.03  2.682E-02   279.17  81.500  1.201E+03 Hg203 
   391.66    28306.   0.76   1.11  2.112E-02   391.69  64.000  9.694E+02 SN113 
   661.66    20517.   0.91   1.37  1.443E-02   661.66  85.210  4.661E+02 CS137 
   898.07    34851.   0.63   1.52  1.148E-02   898.02  93.700  1.562E+03 Y898  
  1173.25    23664.   0.80   1.72  9.359E-03  1173.24  99.900  7.249E+02 Co1173
  1332.52    21706.   0.78   1.83  8.481E-03  1332.50  99.982  7.331E+02 Co1332
  1835.97    21924.   0.70   2.15  6.593E-03  1836.01  99.200  1.616E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.30    72.97     10374.      2884. 7.989E+04    5.33   0.816  -       D
   544.98   136.40      8136.      4536. 1.089E+05    4.09   0.813  -        
  1019.46   255.04      3805.      1259. 4.410E+04    9.59   1.072  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
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   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.96    46.62     15035.     46187.    12.830     0.69   0.766 
 AM-241    237.92    59.61     17361.     46245.    12.846     0.74   0.777 
 CD-109    351.79    88.09     12661.     74900.    20.806     0.46   0.821 
 CO-57     487.44   122.01      9755.     37313.    10.365     0.73   0.891 
 Ce-139    662.32   165.74      6828.     38793.    10.776     0.66   0.926 
 Hg-203   1115.65   279.09      4528.     26776.     7.438     0.82   1.034 
 SN-113   1565.90   391.66      3496.     28306.     7.863     0.76   1.105 
 CS-137   2646.02   661.66      2816.     20517.     5.699     0.91   1.369 
 Y-898    3591.91   898.07      2257.     34851.     9.681     0.63   1.523 
 Co-1173  4693.17  1173.25      1531.     23664.     6.573     0.80   1.720 
 Co-1332  5330.69  1332.52      1002.     21706.     6.029     0.78   1.825 
 Y-1836   7346.26  1835.97       205.     21924.     6.090     0.70   2.146 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4476E+04                                      8.15E+03             
                            46.54 1.448E+04  (  1.799E+02 6.89E-01 4.25E+00 G  
 
AM-241       1.2173E+03                                      1.58E+05             
                            59.54 1.217E+03  (  1.623E+01 7.35E-01 3.57E+01 G  
 
CD-109       1.6121E+04                                      4.63E+02             
                            88.03 1.612E+04  (  1.134E+02 4.57E-01 3.61E+00 G  
 
CO-57        3.5158E+02                                      2.72E+02             
                           122.06 3.516E+02  (  4.362E+00 7.33E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4043E+02                                      1.38E+02             
                           165.85 5.404E+02  (  5.402E+00 6.57E-01 7.99E+01 G  
 
Hg-203       1.2007E+03                                      4.66E+01             
                           279.17 1.201E+03  (  1.418E+01 8.17E-01 8.15E+01 G  
 
SN-113       9.6938E+02                                      1.15E+02             
                           391.69 9.694E+02  (  9.529E+00 7.56E-01 6.40E+01 G  
 
CS-137       4.6608E+02                                      1.10E+04             
                           661.66 4.661E+02  (  5.679E+00 9.07E-01 8.52E+01 G  
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Y-898        1.5624E+03                                      1.07E+02             
                           898.02 1.562E+03  (  1.005E+01 6.29E-01 9.37E+01 G  
 
Co-1173      7.2488E+02                                      1.93E+03             
                          1173.24 7.249E+02  (  5.668E+00 7.98E-01 9.99E+01 G  
 
Co-1332      7.3312E+02                                      1.93E+03             
                          1332.50 7.331E+02  (  5.074E+00 7.81E-01 1.00E+02 G  
 
Y-1836       1.6163E+03                                      1.07E+02             
                          1836.01 1.616E+03  (  5.123E+00 7.01E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4372E+04    1.4476E+04    6.891E-01%                1.80E+02
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 AM-241       1.2168E+03    1.2173E+03    7.355E-01%                1.62E+01
 CD-109       1.4197E+04    1.6121E+04    4.569E-01%                1.13E+02
 CO-57        2.8320E+02    3.5158E+02    7.325E-01%                4.36E+00
 Ce-139       3.5257E+02    5.4043E+02    6.571E-01%                5.40E+00
 Hg-203       3.4034E+02    1.2007E+03    8.175E-01%                1.42E+01
 SN-113       5.8164E+02    9.6938E+02    7.559E-01%                9.53E+00
 CS-137       4.6359E+02    4.6608E+02    9.066E-01%                5.68E+00
 Y-898        9.0011E+02    1.5624E+03    6.288E-01%                1.00E+01
 Co-1173      7.0308E+02    7.2488E+02    7.979E-01%                5.67E+00
 Co-1332      7.1107E+02    7.3312E+02    7.808E-01%                5.07E+00
 Y-1836       9.3113E+02    1.6163E+03    7.012E-01%                5.12E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.1 to  1999.2 keV)     3.505E+04  Bq            
 Total Decayed Activity (   77.1 to  1999.2 keV) 3.9979633E+04  Bq 
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Ge03_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard Rad10-0006

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1165 100.1

Cs-137 1926 396 0.851 465 443.73 95.4

Co-60 3611 742 0.99974 742 700.09 94.3

Co-60 3612 742 0.999856 742 704.11 94.9

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      3_TunaCan_81427-334_2ndsource_032712                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan2nd_20120999.An1

 Acquisition information
        Start time:                 3/27/2012 10:50:55 PM   
        Live time:               3600
        Real time:               3624
        Dead time:                  0.65 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2012-02-26_0244.PBC
                                                 2/26/2012 2:44:46 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0561

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.57      684.  13.49   0.86  1.380E-02
    46.58    46359.   0.64   0.82  2.218E-02    46.54   4.250  1.465E+04 Pb210 
    49.41      474.  26.39   0.62  2.446E-02
    55.13      148.  69.87   0.50  2.879E-02
    59.56    47477.   0.63   0.80  3.183E-02    59.54  35.700  1.165E+03 AM241 
    63.23      116.  55.13   0.52  3.413E-02
    74.81      347.  24.83   0.85  3.992E-02
    77.26      173.  50.89   0.85  4.088E-02
    87.94    26078.   0.87   0.86  4.402E-02    88.03   3.610  1.549E+04 CD109 
   121.96     6006.   2.27   0.93  4.564E-02   122.06  85.600  3.426E+02 CO57  
   136.40      688.   9.11   0.98  4.398E-02
   157.37       39.  92.20   0.44  4.044E-02
   165.86     1056.   7.85   0.99  3.963E-02   165.85  79.900  5.658E+02 Ce139 
   210.61       83.  58.19   0.66  3.379E-02
   272.61       73.  46.14   0.59  2.834E-02
   332.61      124.  44.81   0.91  2.468E-02
   391.78      370.  17.84   1.12  2.199E-02   391.69  64.000  9.986E+02 SN113 
   621.40      108.  40.97   0.41  1.575E-02
   661.73    19442.   0.81   1.44  1.504E-02   661.66  85.210  4.437E+02 CS137 
   719.67       90.  45.03   0.66  1.413E-02
   813.20      114.  49.57   0.70  1.289E-02
   898.03      310.  14.07   1.64  1.196E-02   898.02  93.700  1.553E+03 Y898  
   901.05       12. 303.83   1.64  1.193E-02
   974.92      130.  55.88   0.66  1.124E-02
  1145.48      114.  31.99   0.24  9.931E-03
  1173.20    18293.   0.84   1.86  9.749E-03  1173.24  99.900  7.001E+02 Co1173
  1332.46    16679.   0.82   1.95  8.830E-03  1332.50  99.982  7.041E+02 Co1332
  1836.29      148.   9.58   2.45  6.855E-03  1836.01  99.200  1.225E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
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   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.86    36.57      2766.       684. 4.960E+04   13.49   0.858  -      s 
   197.25    49.41      5697.       474. 1.939E+04   26.39   0.620  -      sM
   220.16    55.13      4834.       148. 5.123E+03   69.87   0.497  -      sc
   252.57    63.23      1834.       116. 3.399E+03   55.13   0.521  -      s 
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   298.78    74.77      3800.       394. 9.858E+03   26.85   0.961  -        
   308.61    77.22      3690.       220. 5.394E+03   46.86   0.670  -        
   545.54   136.40      1213.       688. 1.563E+04    9.11   0.979  -        
   629.48   157.37       627.        39. 9.644E+02   92.20   0.441  -       c
   842.63   210.61       900.        83. 2.456E+03   58.19   0.661  -      s 
  1090.83   272.61       495.        73. 2.587E+03   46.14   0.594  -      s 
  1330.98   332.61       884.       124. 5.010E+03   44.81   0.910  -        
  2486.71   621.40       501.       108. 6.835E+03   40.97   0.412  -      s 
  2879.89   719.67       427.        90. 6.393E+03   45.03   0.665  -      s 
  3254.07   813.20       660.       114. 8.842E+03   49.57   0.696  -      s 
  3605.81   901.13       695.        12. 1.042E+03  301.14   1.640  -      sc
  3900.95   974.92       936.       130. 1.157E+04   55.88   0.655  -      s 
  4583.05  1145.48       294.       114. 1.153E+04   31.99   0.244  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.92    46.58     11142.     46316.    12.866     0.64   0.818 
 AM-241    237.87    59.56     10162.     47477.    13.188     0.63   0.799 
 CD-109    351.53    87.94      5716.     26078.     7.244     0.87   0.855 
 CO-57     487.71   121.96      2782.      6006.     1.668     2.27   0.932 
 Ce-139    663.45   165.85      1658.      1078.     0.300     7.99   0.995s
 SN-113   1567.82   391.78      1043.       370.     0.103    17.84   1.118 
 CS-137   2648.06   661.73       971.     19442.     5.401     0.81   1.437 
 Y-898    3593.36   898.02       795.       310.     0.086    14.06   1.637D
 Co-1173  4693.90  1173.20       663.     18293.     5.081     0.84   1.858 
 Co-1332  5330.66  1332.46       231.     16679.     4.633     0.82   1.949 
 Y-1836   7344.33  1836.29        27.       148.     0.041     9.58   2.454 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4654E+04                                      8.15E+03             
                            46.54 1.465E+04  (P 1.565E+02 6.36E-01 4.25E+00 G  
 
AM-241       1.1650E+03                                      1.58E+05             
                            59.54 1.165E+03  (  1.159E+01 6.31E-01 3.57E+01 G  
 
CD-109       1.5485E+04                                      4.63E+02             
                            88.03 1.549E+04  (  2.108E+02 8.73E-01 3.61E+00 G  
 
CO-57        3.4265E+02                                      2.72E+02             
                           122.06 3.426E+02  (  1.418E+01 2.27E+00 8.56E+01 G  
 
Ce-139       5.7768E+02                                      1.38E+02             
                           165.85 5.777E+02 *(  1.031E+02 7.99E+00 7.99E+01 G  
 
Hg-203       1.3708E-02                                      4.66E+01             
                           279.17 1.371E-02 %(  2.387E+00 5.21E+03 8.15E+01 G  
 
SN-113       9.9863E+02                                      1.15E+02             
                           391.69 9.986E+02  (  4.131E+02 1.78E+01 6.40E+01 G  
 
CS-137       4.4373E+02                                      1.10E+04             
                           661.66 4.437E+02  (  3.375E+00 8.12E-01 8.52E+01 G  
 
Y-898        1.5527E+03                                      1.07E+02             
                           898.02 1.553E+03  (  6.719E+02 1.41E+01 9.37E+01 G  
 
Co-1173      7.0009E+02                                      1.93E+03             
                          1173.24 7.001E+02  (  4.695E+00 8.38E-01 9.99E+01 G  
 
Co-1332      7.0411E+02                                      1.93E+03             
                          1332.50 7.041E+02  (  3.104E+00 8.16E-01 1.00E+02 G  
 
Y-1836       1.2247E+03                                      1.07E+02             
                          1836.01 1.225E+03 ?(  2.214E+02 9.58E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
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       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3671E+04    1.4654E+04    6.370E-01%                1.56E+02
 AM-241       1.1608E+03    1.1650E+03    6.312E-01%                1.16E+01
 CD-109       4.5562E+03    1.5485E+04    8.727E-01%                2.11E+02
 CO-57        4.2711E+01    3.4265E+02    2.266E+00%                1.42E+01
 Ce-139 #     9.4613E+00    5.7768E+02    7.994E+00%                1.03E+02
 Hg-203 #A    1.3708E-02 >12 Halflives   5.2116E+03%   2.3868E+00
 SN-113       7.3077E+00    9.9863E+02    1.784E+01%                4.13E+02
 CS-137       4.2144E+02    4.4373E+02    8.123E-01%                3.38E+00
 Y-898        7.6802E+00    1.5527E+03    1.406E+01%                6.72E+02
 Co-1173      5.2177E+02    7.0009E+02    8.377E-01%                4.70E+00
 Co-1332      5.2477E+02    7.0411E+02    8.161E-01%                3.10E+00
 Y-1836 #     6.0578E+00    1.2247E+03    9.579E+00%                2.21E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  974.7 to  2000.4 keV)     2.093E+04  Bq/Sample     
 Total Decayed Activity (  974.7 to  2000.4 keV) 3.7848984E+04  Bq/Sample    
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Ge04_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge4

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard  Tuna Can_00002

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1179.4 101.3

Cs-137 1926 396 0.851 465 435.81 93.7

Co-60 3611 742 0.99974 742 706.01 95.1

Co-60 3612 742 0.999856 742 707.18 95.3

Reviewed By: Megan McAfee

Date: 4/5/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  4/3/2012 8:08:30 AM     Page  1
 TestAmerica                     Spectrum name: 4_TunaCan2nd_20120155.An1        
                                                                                 
 Sample description                                             
      4_TunaCan2nd_Rad11_040212                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_TunaCan2nd_20120155.An1

 Acquisition information
        Start time:                 4/2/2012 4:50:30 PM     
        Live time:               7200
        Real time:               7269
        Dead time:                  0.95 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_Soil_TunaCan.Clb
      4_Soil_TunaCan_90099_033012                                     
                                                                      

        Energy Calibration                                      
             Created:               4/2/2012 1:19:28 PM     
             Zero offset:           0.084 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.822E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 1:19:41 PM     
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.78 %
             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 
                                    ( -2.046438E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.80 %
             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 
                                    ( -9.904428E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.16keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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4_TunaCan2nd_20120155
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       4_2012-04-01_0505.PBC
                                                 4/1/2012 5:05:33 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0600

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.42      806.  13.21   0.80  7.538E-03
    46.54    50484.   0.61   0.75  1.208E-02    46.54   4.250  1.463E+04 Pb210 
    49.71      736.  21.48   1.02  1.343E-02
    59.58    51934.   0.60   0.77  1.721E-02    59.54  35.700  1.179E+03 AM241 
    63.49      155.  63.51   0.54  1.848E-02
    88.11    27333.   0.79   0.79  2.354E-02    88.03   3.610  1.532E+04 CD109 
   122.09     6277.   1.96   0.86  2.425E-02   122.06  85.600  3.419E+02 CO57  
   134.27       52.  97.34   0.86  2.351E-02
   136.47      659.   9.66   0.87  2.334E-02
   148.82       69.  86.21   0.36  2.228E-02
   158.85       43.  92.59   0.33  2.130E-02
   165.81     1043.   6.61   0.81  2.058E-02   165.85  79.900  5.464E+02 Ce139 
   238.49      236.  22.32   0.96  1.565E-02
   241.88      116.  42.88   0.96  1.547E-02
   313.38      122.  47.39   0.75  1.256E-02
   344.70       47.  65.34   0.49  1.163E-02
   351.68      160.  27.20   0.66  1.144E-02
   391.67      434.  16.95   1.10  1.048E-02   391.69  64.000  1.272E+03 SN113 
   419.11      117.  48.70   0.60  9.911E-03
   473.76      122.  50.01   0.45  8.958E-03
   537.00       45.  87.01   0.37  8.074E-03
   592.99       36.  69.91   0.40  7.433E-03
   620.80       59.  58.25   0.37  7.153E-03
   661.57    17213.   0.84   1.29  6.782E-03   661.66  85.210  4.358E+02 CS137 
   860.29       61.  44.90   0.75  5.431E-03
   898.19      323.  17.33   1.63  5.236E-03   898.02  93.700  1.920E+03 Y898  
   935.59       77.  51.48   0.57  5.056E-03
  1173.33    15720.   0.87   1.73  4.162E-03  1173.24  99.900  7.060E+02 Co1173
  1332.63    14113.   0.86   1.81  3.727E-03  1332.50  99.982  7.072E+02 Co1332
  1835.84      135.  10.17   1.24  2.815E-03  1836.01  99.200  1.406E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.26    36.42      3510.       806. 1.069E+05   13.21   0.797  -      s 
   198.40    49.71      8086.       736. 5.481E+04   21.48   1.022  -      s 
   253.51    63.49      3351.       155. 8.368E+03   63.51   0.538  -      s 
   536.51   134.26       898.        64. 2.722E+03   67.39   0.281  -      sc
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.30   136.46      2079.       727. 3.115E+04   12.04   0.949  -      s 
   594.74   148.82      1288.        69. 3.082E+03   86.21   0.363  -      sc
   634.84   158.85       771.        43. 2.019E+03   92.59   0.329  -      sc
   953.28   238.48      1188.       206. 1.316E+04   29.01   1.147  -        
   966.87   241.88       864.        60. 3.878E+03   75.94   0.463  -       c
  1252.81   313.38      1023.       122. 9.737E+03   47.39   0.746  -      s 
  1378.05   344.70       448.        47. 4.042E+03   65.34   0.489  -      sc
  1405.98   351.68       650.       160. 1.399E+04   27.20   0.659  -      s 
  1675.68   419.11       933.       117. 1.177E+04   48.70   0.600  -      s 
  1894.25   473.76      1038.       122. 1.367E+04   50.01   0.454  -      s 
  2147.23   537.00       496.        45. 5.573E+03   87.01   0.368  -      sc
  2371.22   592.99       256.        36. 4.843E+03   69.91   0.402  -      sc
  2482.47   620.80       374.        59. 8.248E+03   58.25   0.372  -      s 
  3440.64   860.29       299.        61. 1.129E+04   44.90   0.752  -      s 
  3741.93   935.59       530.        77. 1.526E+04   51.48   0.570  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.75    46.54     12490.     50416.     7.002     0.61   0.755 
 AM-241    237.88    59.58     11109.     51934.     7.213     0.60   0.767 
 CD-109    351.97    88.11      5395.     27333.     3.796     0.79   0.790 
 CO-57     487.82   122.09      2530.      6277.     0.872     1.96   0.855 
 Ce-139    662.66   165.81      1311.      1043.     0.145     6.61   0.812 
 SN-113   1565.91   391.67      1245.       434.     0.060    16.95   1.102s
 CS-137   2645.56   661.57       829.     17213.     2.391     0.84   1.295 
 Y-898    3592.29   898.19       734.       323.     0.045    17.33   1.625 
 Co-1173  4693.38  1173.33       470.     15720.     2.183     0.87   1.726 
 Co-1332  5331.03  1332.63        76.     14113.     1.960     0.86   1.814 
 Y-1836   7345.88  1835.84         9.       135.     0.019    10.17   1.237s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica                     Spectrum name: 4_TunaCan2nd_20120155.An1        
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4632E+04                                      8.15E+03             
                            46.54 1.463E+04  (P 1.519E+02 6.07E-01 4.25E+00 G  
 
AM-241       1.1794E+03                                      1.58E+05             
                            59.54 1.179E+03  (  1.122E+01 5.98E-01 3.57E+01 G  
 
CD-109       1.5319E+04                                      4.63E+02             
                            88.03 1.532E+04  (  1.933E+02 7.94E-01 3.61E+00 G  
 
CO-57        3.4190E+02                                      2.72E+02             
                           122.06 3.419E+02  (  1.291E+01 1.96E+00 8.56E+01 G  
 
Ce-139       5.4636E+02                                      1.38E+02             
                           165.85 5.464E+02  (  8.978E+01 6.61E+00 7.99E+01 G  
 
Hg-203      -4.3324E-04                                      4.66E+01             
                           279.17-4.332E-04 %(  2.541E+00 1.76E+05 8.15E+01 G  
 
SN-113       1.2718E+03                                      1.15E+02             
                           391.69 1.272E+03  (  4.898E+02 1.70E+01 6.40E+01 G  
 
CS-137       4.3581E+02                                      1.10E+04             
                           661.66 4.358E+02  (  3.465E+00 8.43E-01 8.52E+01 G  
 
Y-898        1.9202E+03                                      1.07E+02             
                           898.02 1.920E+03  (  7.662E+02 1.73E+01 9.37E+01 G  
 
Co-1173      7.0601E+02                                      1.93E+03             
                          1173.24 7.060E+02  (  4.661E+00 8.74E-01 9.99E+01 G  
 
Co-1332      7.0718E+02                                      1.93E+03             
                          1332.50 7.072E+02  (  2.171E+00 8.58E-01 1.00E+02 G  
 
Y-1836       1.4056E+03                                      1.07E+02             
                          1836.01 1.406E+03  (  1.769E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3643E+04    1.4632E+04    6.080E-01%                1.52E+02
 AM-241       1.1752E+03    1.1794E+03    5.977E-01%                1.12E+01
 CD-109       4.4685E+03    1.5319E+04    7.941E-01%                1.93E+02
 CO-57        4.1998E+01    3.4190E+02    1.960E+00%                1.29E+01
 Ce-139       8.6929E+00    5.4636E+02    6.612E+00%                8.98E+01
 Hg-203 #A   -4.3324E-04 >12 Halflives   1.7564E+05%   2.5409E+00
 SN-113 #     8.9902E+00    1.2718E+03    1.695E+01%                4.90E+02
 CS-137       4.1377E+02    4.3581E+02    8.435E-01%                3.46E+00
 Y-898        9.1492E+00    1.9202E+03    1.733E+01%                7.66E+02
 Co-1173      5.2510E+02    7.0601E+02    8.735E-01%                4.66E+00
 Co-1332      5.2597E+02    7.0718E+02    8.582E-01%                2.17E+00
 Y-1836       6.6974E+00    1.4056E+03    1.017E+01%                1.77E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.2 keV)     2.083E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  1999.2 keV) 3.8465293E+04  Bq/Sample 
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge07_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge7

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1116.4 95.9

Cs-137 1926 396 0.851 465 391.4 84.2

Co-60 3611 742 0.99974 742 641.48 86.4

Co-60 3612 742 0.999856 742 642.91 86.6

Reviewed By: Jody Watson

Date: 3/5/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      7_TunaCan2ndSource_81427-334_032712                             
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_TunaCan2ndSource_20120479.An1

 Acquisition information
        Start time:                 3/27/2012 3:25:25 PM    
        Live time:               3600
        Real time:               3684
        Dead time:                  2.28 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               3/16/2012 11:44:50 AM   
             Zero offset:           0.153 keV
             Gain:                  0.250 keV/channel
             Quadratic:             6.716E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.65keV )
        Stop channel:            8000 (  2000.21keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2012-02-26_0327.PBC
                                                 2/26/2012 3:27:47 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0270

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      788.  12.78   0.82  1.487E-02
    40.49      109.  96.90   0.59  1.869E-02
    46.62    49142.   0.63   0.84  2.491E-02    46.54   4.250  1.386E+04 Pb210 
    49.64      876.  18.72   0.86  2.792E-02
    59.61    54530.   0.58   0.87  3.707E-02    59.54  35.700  1.150E+03 AM241 
    76.99      260.  38.90   1.03  4.881E-02
    88.06    31019.   0.77   0.89  5.329E-02    88.03   3.610  1.522E+04 CD109 
   122.04     6834.   2.04   0.94  5.606E-02   122.06  85.600  3.171E+02 CO57  
   136.41      810.   9.51   1.00  5.411E-02
   165.84     1193.   6.45   0.96  4.765E-02   165.85  79.900  5.180E+02 Ce139 
   185.66       92.  57.01   0.73  4.445E-02
   213.19      122.  50.56   0.75  3.960E-02
   272.80      146.  47.29   0.28  3.217E-02
   391.67      372.  19.60   1.11  2.360E-02   391.69  64.000  9.332E+02 SN113 
   442.91       47.  93.72   0.45  2.122E-02
   483.77       95.  38.10   0.62  1.965E-02
   524.63       67.  65.12   0.73  1.831E-02
   604.78       31.  59.37   0.27  1.616E-02
   628.99       32.  94.37   0.58  1.561E-02
   661.67    19152.   0.86   1.47  1.492E-02   661.66  85.210  4.405E+02 CS137 
   898.03      322.  23.53   1.90  1.137E-02   898.02  93.700  1.694E+03 Y898  
   910.18      180.  33.99   0.85  1.123E-02
   963.79       49.  71.39   0.69  1.067E-02
  1173.23    16317.   0.86   1.89  8.929E-03  1173.24  99.900  6.817E+02 Co1173
  1332.49    14763.   0.85   2.04  7.951E-03  1332.50  99.982  6.921E+02 Co1332
  1836.09      186.   9.19   1.40  5.919E-03  1836.01  99.200  1.780E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

Page 2

Page 1127 of 1334



7_TunaCan2ndSource_20120479
 _____________________________________________________________________________
   146.00    36.65      3116.       788. 5.300E+04   12.78   0.819  -        
   161.37    40.49      4419.       109. 5.831E+03   96.90   0.587  -       c
   197.99    49.64      8222.       876. 3.139E+04   18.72   0.855  -      sM
   307.39    76.99      3728.       260. 5.319E+03   38.90   1.033  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.11   136.41      1706.       810. 1.497E+04    9.51   1.002  -        
   742.15   185.66      1076.        92. 2.081E+03   57.01   0.725  -      s 
   852.30   213.19      1296.       122. 3.077E+03   50.56   0.748  -      s 
  1090.74   272.80      1320.       146. 4.539E+03   47.29   0.283  -      s 
  1771.26   442.91       710.        47. 2.215E+03   93.72   0.453  -      sc
  1934.71   483.77       486.        95. 4.835E+03   38.10   0.616  -      s 
  2098.18   524.63       583.        67. 3.669E+03   65.12   0.732  -      s 
  2418.80   604.78       172.        31. 1.939E+03   59.37   0.268  -      s 
  2515.62   628.99       330.        32. 2.050E+03   94.37   0.581  -      sc
  3640.41   910.18       855.       180. 1.603E+04   33.99   0.852  -      s 
  3854.87   963.79       447.        49. 4.625E+03   71.39   0.695  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.90    46.62     12530.     49107.    13.641     0.63   0.840 
 AM-241    237.87    59.61     10985.     54530.    15.147     0.58   0.871 
 CD-109    351.70    88.06      6100.     31019.     8.616     0.77   0.892 
 CO-57     487.62   122.04      3040.      6834.     1.898     2.04   0.937 
 Ce-139    662.88   165.84      1495.      1193.     0.331     6.45   0.956 
 Hg-203   1114.79   278.81      2119.       -42.    -0.012   155.58   1.105s
 SN-113   1566.31   391.67      1236.       372.     0.103    19.60   1.107 
 CS-137   2646.35   661.67      1156.     19152.     5.320     0.86   1.474 
 Y-898    3591.81   898.03      1084.       322.     0.089    23.53   1.897 
 Co-1173  4692.59  1173.23       493.     16317.     4.532     0.86   1.893 
 Co-1332  5329.55  1332.49       127.     14763.     4.101     0.85   2.038 
 Y-1836   7343.66  1836.09        16.       186.     0.052     9.19   1.399s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
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             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3857E+04                                      8.15E+03             
                            46.54 1.386E+04  (P 1.480E+02 6.34E-01 4.25E+00 G  
 
AM-241       1.1504E+03                                      1.58E+05             
                            59.54 1.150E+03  (  1.036E+01 5.81E-01 3.57E+01 G  
 
CD-109       1.5217E+04                                      4.63E+02             
                            88.03 1.522E+04  (  1.799E+02 7.73E-01 3.61E+00 G  
 
CO-57        3.1712E+02                                      2.72E+02             
                           122.06 3.171E+02  (  1.205E+01 2.04E+00 8.56E+01 G  
 
Ce-139       5.1801E+02                                      1.38E+02             
                           165.85 5.180E+02  (  7.941E+01 6.45E+00 7.99E+01 G  
 
Hg-203      -4.5441E-01                                      4.66E+01             
                           279.17-4.544E-01 ?(  2.347E+00 1.56E+02 8.15E+01 G  
 
SN-113       9.3315E+02                                      1.15E+02             
                           391.69 9.332E+02  (  4.178E+02 1.96E+01 6.40E+01 G  
 
CS-137       4.4047E+02                                      1.10E+04             
                           661.66 4.405E+02  (  3.706E+00 8.56E-01 8.52E+01 G  
 
Y-898        1.6944E+03                                      1.07E+02             
                           898.02 1.694E+03  (  8.216E+02 2.35E+01 9.37E+01 G  
 
Co-1173      6.8172E+02                                      1.93E+03             
                          1173.24 6.817E+02  (  4.436E+00 8.58E-01 9.99E+01 G  
 
Co-1332      6.9210E+02                                      1.93E+03             
                          1332.50 6.921E+02  (  2.586E+00 8.49E-01 1.00E+02 G  
 
Y-1836       1.7801E+03                                      1.07E+02             
                          1836.01 1.780E+03  (  2.065E+02 9.19E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
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   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.81      2119.       -42.    -0.012   155.58   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2927E+04    1.3857E+04    6.344E-01%                1.48E+02
 AM-241       1.1462E+03    1.1504E+03    5.808E-01%                1.04E+01
 CD-109       4.4794E+03    1.5217E+04    7.727E-01%                1.80E+02
 CO-57        3.9561E+01    3.1712E+02    2.043E+00%                1.20E+01
 Ce-139       8.4971E+00    5.1801E+02    6.453E+00%                7.94E+01
 Hg-203 #A   -4.5441E-01 >12 Halflives   1.5558E+02%   2.3474E+00
 SN-113       6.8413E+00    9.3315E+02    1.960E+01%                4.18E+02
 CS-137       4.1835E+02    4.4047E+02    8.557E-01%                3.71E+00
 Y-898        8.3979E+00    1.6944E+03    2.353E+01%                8.22E+02
 Co-1173      5.0814E+02    6.8172E+02    8.581E-01%                4.44E+00
 Co-1332      5.1588E+02    6.9210E+02    8.485E-01%                2.59E+00
 Y-1836       8.8227E+00    1.7801E+03    9.190E+00%                2.07E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.2 keV)     2.007E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.2 keV) 3.7281199E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�

      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  6
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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Page 1136 of 1334



Ge10_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1237.3 106.3

Cs-137 1926 396 0.851 465 485.68 104.4

Co-60 3611 742 0.99974 742 746.05 100.5

Co-60 3612 742 0.999856 742 769.35 103.6

Reviewed By: Megan McAfee

Date:   04/10/12

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

10 TunaCan2nd 81427-334 032912 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan2nd 20120704.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 

3/29/2012 3:37:46 AM 
3600 
3624 

0.66 % 
10 

Filename: 10 TunaCan2nd 20120704.Anl - -
10 Soil TunaCan 83814-334 032211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/23/2012 9:27:47 AM 
0.044 keV 
0.250 keV/channel 

-1.974E-08 keV/channelA2 

3/26/2011 9:31:38 AM 
122.06 keV 

Quadratic Uncertainty 1.54 % 
-1.946516E+OO + (-l.617316E-03*Log(E) ) + 

( -5.658918E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.50 % 

-2.948487E+Ol + ( l.133679E+Ol*Log(E) ) + 
( -1.224020E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.56keV) 

8000 ( 1999. 70keV ) 
1000.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: lO_TunaCan2nd_20120704.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 11 cutoff: 5.00E+Ol% 
Energy Calibration 

Normalized diff: 0.0354 

***** S U M M A R Y 0 F P E A K S I N 

Comments 
1/1/2010 11:00:00 AM 

10 2012-02-26 0405.PBC 
2/26/2012 4:0S:25 AM 

R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 
Bq/Sampl 

36.55 
46.50 
49.73 
59.54 
76.73 
88.03 
96 .14 

112. 82 
122.05 
136.47 
165.84 
170.38 
238.61 
281.24 
3 91. 54 
529.57 
595.35 
634.94 
641.62 
661.62 
794.14 
879.92 
897.95 

1059.51 
1086.17 
1173.21 
1332.49 
1835.95 

674. 13.79 
41280. 0.67 

766. 19.54 
43408. 0.63 

171. 71.48 
23771. 0. 88 

172. 39.52 
72. 70.33 

5313. 2.29 
816. 10.81 

1036. 7.69 
64. 64. 94 

163. 31.22 
13. 395.54 

438. 17.09 
52. 55.97 
29. 65.15 
71. 51. 83 
72. 50.62 

18371. 0.85 
60. 68.77 
61. 45.15 

377. 21.47 
83. 58.76 

110. 36.10 
16706. 0.85 
15555. 0.82 

199. 7.72 

0.75 l.068E-02 
0.83 l.829E-02 
1.53 2.072E-02 
0.83 2.740E-02 
0.34 3.550E-02 
0.86 3.825E-02 
0.30 3.917E-02 
0.37 3.894E-02 
0.91 3.795E-02 
1.20 3.608E-02 
0.94 3.229E-02 
0.36 3.179E-02 
0.50 2.595E-02 
1.06 2.351E-02 
1.10 l.881E-02 
0.42 l.526E-02 
0.31 l.403E-02 
0.34 l.338E-02 
0.30 l.328E-02 

46.54 4.250 l.576E+04 Pb210 

59.54 35.700 l.237E+03 AM241 

88.03 3.610 l.628E+04 CD109 

122.06 85.600 3.616E+02 C057 

165.85 79.900 6.854E+02 Cel39 

279.17 81.500 HL>Cutoff Hg203 
391.69 64.000 l.390E+03 SN113 

1.40 l.298E-02 661.66 85.210 4.857E+02 CS137 
0.45 l.133E-02 
0.51 l.048E-02 
1.57 l.031E-02 898.02 93.700 2.206E+03 Y898 
0.57 9.064E-03 
0.68 8.888E-03 
1.83 8.358E-03 1173.24 99.900 7.460E+02 Coll73 
1.98 7.540E-03 1332.50 99.982 7.693E+02 Col332 
1.85 5.771E-03 1836.01 99.200 l.971E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide Channel Energy Counts Counts 

145.97 36.55 2654. 674. 6.308E+04 13.79 0.750 s 
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198.67 
306.62 

49.73 
76.73 

6829. 
4431. 

766. 3.696E+04 
171. 4.816E+03 

19.54 
71. 48 

1.531 
0.340 

sM 
s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/2/2012 3:47:54 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan2nd 20120704.Anl -

Channel Energy Background Net area Eff *Area Uncert FWHM Suspected 
384.23 96.14 1577. 172. 4.400E+03 39.52 0.297 s 
450.93 112. 82 1068. 72. l.849E+03 70.33 0.366 SC 

545.48 136.47 1816. 816. 2.261E+04 10.81 1.203 s 
681.08 170.38 705. 64. 2.003E+03 64.94 0.355 s 
953.89 238.61 910. 163. 6.281E+03 31.22 0.503 s 

2117.47 529.57 318. 52. 3.409E+03 55 .'97 0.417 s 
2380.56 595.35 164. 29. 2.068E+03 65.15 0.313 SC 

2538.92 634.94 385. 71. 5.305E+03 51.83 0.337 s 
2565.63 641.62 373. 72. 5. 3 96E+03 50.62 0.304 s 
3175.73 794.14 448. 60. 5.296E+03 68.77 0.449 s 
3518.87 879.92 279. 61. 5.823E+03 45.15 0.512 s 
4237.32 1059.51 551. 83. 9.157E+03 58.76 0.571 s 
4344.00 1086.17 400. 110. l.238E+04 36.10 0.675 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma !?,. 
0 keV 

Pb-210 185.76 46.50 9968. 41200. 11. 444 0.67 0.827 
AM-241 237.88 59.54 8038. 43408. 12.058 0.63 0.835 
CD-109 351.78 88.03 4717. 23771. 6.603 0.88 0.861 
C0-57 487.81 122.05 2370. 5313. 1.476 2.29 0.915 
Ce-139 662.93 165.84 1451. 1036. 0.288 7.69 0.936 
Hg-203 1124. 36 281.24 1217. 13. 0.003 395.54 l.062s 
SN-113 1565.64 391.59 1093. 443. 0.123 16.26 l.097s 
CS-137 2645.64 661.62 902. 18371. 5.103 0.85 1.404 
Y-898 3592.06 898.22 944. 347. 0.096 20.51 1.571 
Co-1173 4692.26 1173.21 493. 16706. 4.640 0.85 1.829 
Co-1332 5329.55 1332.49 85. 15555. 4.321 0.82 1.976 
Y-1836 7344.49 1835.95 6. 199. 0.055 7.72 1.855 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

l .. 5760E+04 

1.2373E+03 

1.6280E+04 

3.6160E+02 

6.8545E+02 

1.8128E-01 

1.4060E+03 

4.8568E+02 

2.0324E+03 

7.4605E+02 

7.6935E+02 

1.9706E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 1.576E+04 (P 1.790E+02 6.75E-01 4.25E+OO G 

59.54 1.237E+03 

88.03 1.628E+04 

122.06 3.616E+02 

165.85 6.854E+02 

1.58E+OS 
1.199E+Ol 6.28E-01 3.57E+Ol G 

4.63E+02 
2.210E+02 8.85E-01 3.61E+OO G 

2.72E+02 
1.562E+Ol 2.29E+OO 8.56E+Ol G 

1.38E+02 
1.192E+02 7.69E+OO 7.99E+Ol G 

4.66E+Ol 
279.17 1.813E-01 ?( 2.396E+OO 3.96E+02 8.15E+Ol G 

1.15E+02 
391.69 1.406E+03 @( 4.980E+02 1.63E+Ol 6.40E+Ol G 

661.66 4.857E+02 

898.02 2.032E+03 

1173.24 7.460E+02 

1332.50 7.693E+02 

1836.01 1.971E+03 

1.10E+04 
3.772E+OO 8.47E-01 8.52E+Ol G 

1.07E+02 
8.545E+02 2.05E+Ol 9.37E+Ol G 

1.93E+03 
4.743E+OO 8.52E-01 9.99E+Ol G 

1.93E+03 
2.259E+OO 8.16E-01 l.OOE+02 G 

1.07E+02 
1.365E+02 7.72E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 



Page 1143 of 1334

G53W4.25 4/2/2012 3:47:54 PM ORTEC g v - i (3263) Env32 
TestAmerica, Inc Spectrum name: lO_TunaCan2nd_20120704.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

Hg-203 281.24 1217. 13. 0.003 395.54 O.OOOE+OO 
P - Peakbackground subtraction 

***** S U M M A R Y 0 F NU C L I D E s I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sample 

Pb-210 1.4701E+04 1.5760E+04 6.759E-01% 1.79E+02 
AM-241 1.2329E+03 1.2373E+03 6. 276E-01% l.20E+Ol 
CD-109 4.7814E+03 1.6280E+04 8.845E-01% 2.21E+02 
C0-57 4.4937E+Ol 3.6160E+02 2.289E+OO% 1.56E+Ol 
Ce-139 1.1159E+Ol 6.8545E+02 7.693E+OO% l.19E+02 
Hg-203 #A 1.8128E-01 >12 Half lives 3.9554E+02% 2. 3960E+OO 
SN-113 # 1.0214E+Ol 1.4060E+03 1.626E+01% 4.98E+02 
CS-137 4.6125E+02 4.8568E+02 8.474E-01% 3.77E+OO 
Y-898 9.9747E+OO 2.0324E+03 2.051E+01% 8.54E+02 
Co-1173 5.5579E+02 7.4605E+02 8. 516E-01% 4.74E+OO 
Co-1332 5.7314E+02 7.6935E+02 8.163E-01% 2.26E+OO 
Y-1836 9.6714E+OO 1.9706E+03 7.725E+OO% l.36E+02 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.7 keV) 2.239E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.7 keV) 4.1734531E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge11_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge11

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1148.3 98.6

Cs-137 1926 396 0.851 465 447.83 96.3

Co-60 3611 742 0.99974 742 691.69 93.2

Co-60 3612 742 0.999856 742 690.66 93.0

Reviewed By: Megan McAfee

Date: 4/18/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

11 Tunacan 81427-334 2nd 041712 

Spectrum Filename: C:\User\SPC\Detll\ll_TunaCan2nd_20120776.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell SN/09363993 

Calibration 
Filename: 

4/17/2012 9:25:24 PM 
3600 
3628 

0.76 % 
11 

11 Soil TunaCan.Clb - -
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff): 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 5:29:13 PM 
0.043 keV 
0.250 keV/channel 

-2.803E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.72 % 

-2.393599E+Ol + .( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.57keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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G53W4.25 4/18/2012 8:53:04 AM ORTEC g v - i (3263) Env32 
TestAmerica, Inc Spectrum name: ll_TunaCan2nd_20120776.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Status 
YES 
YES 
NO 

Comments 
1/1/2010 11:00:00 AM 

True coincidence correction: NO 
Peaked background correction: YES 11 2012-04-01 0324.PBC 

4/l/2012 3:24:21 AM 

Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 11 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0298 

***** s u MM A R y 0 F p E A K S I N RAN G E ***** 
Peak Area Uncert FWHM Corrctn Nuclide Brnch. Act. 
Energy Factor Energy Ratio Bq/Sampl 

36.62 722. 14.08 0.75 1.400E-02 
46.57 43730. 0.68 0.88 2.192E-02 46.54 4.250 1.400E+04 
59.55 45584. 0.65 0.90 3.lOlE-02 59.54 35.700 1.148E+03 
67.34 256. 50.77 0.49 3.534E-02 
74.99 290. 29.98 0.80 3.873E-02 
88.03 24072. 0.83 0.91 4.262E-02 88.03 3.610 1.524E+04 

115. 74 133. 42.83 0.82 4.492E-02 
122.07 5511. 2.37 0.93 4.465E-02 122.06 85.600 3.390E+02 
136.54 790. 10.88 0.92 4.332E-02 
166.01 906. 8.55 0.96 3.963E-02 165.85 79.900 5.389E+02 
185.71 84. 56.39 0.36 3.678E-02 
189.73 82. 48.06 0.44 3.626E-02 
231.38 108. 61.75 0.71 3.171E-02 
238.68 328. 22.19 1.11 3.104E-02 
391.68 303. 17.38 0.85 2.195E-02 391.69 64.000 9.289E+02 
399.68 146. 45.99 0.43 2.163E-02 
498.85 24. 97.00 0.48 1.842E-02 
658.39 68. 75.94 1. 44 1.500E-02 
661.69 19477. 0.74 1. 44 1.495E-02 661.66 85.210 4.478E+02 
707.97 63. 64.28 0.42 1.421E-02 
843.30 113. 44.66 0.52 1.244E-02 
880.87 33. 64.92 0.56 1.203E-02 
898. 11 363. 21.86 1.18 1.185E-02 898.02 93.700 2.101E+03 
908.27 45. 78.65 0.33 1.175E-02 
929.98 188. 29.17 1. 29 1.154E-02 

1173.23 17719. 0.82 1. 91 9.630E-03 1173.24 99.900 6.917E+02 
1332.50 16013. 0.80 1. 99 8.708E-03 1332.50 99.982 6.907E+02 
1836.12 179. 8.64 1. 80 6.729E-03 1836.01 99.200 1.726E+03 

Nuc 

Pb210 
AM241 

CD109 

C057 

Ce139 

SN113 

CS137 

Y898 

Co1173 
Col332 
Y1836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 

Channel Energy Counts Counts 

146.22 36.62 3038. 722. 5.159E+04 

Uncert FWHM 
1 Sigma % keV 

14.08 0.755 

Suspected 
Nuclide 

s 
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269.00 
299.61 
462.50 

67.34 
74.99 

115. 74 

4772. 
2896. 
1245. 

256. 7.257E+03 
290. 7.475E+03 
133. 2. 961E+03 

50.77 
29.98 
42.83 

0.489 
0.800 
0.818 

s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/18/2012 8:53:04 AM 
TestAmerica, Inc Spectrum name: 11 TunaCan2nd 20120776.Anl - -

Channel Energy Background Net area Eff *Area Un cert FWHM Suspected 
545.67 136.54 1803. 790. 1.824E+04 10.88 0.919 
742.25 185. 71 874. 84. 2.297E+03 56.39 0.357 s 
758.31 189.73 679. 82. 2.261E+03 48.06 0.436 s 
924.81 231.38 1302. 108. 3.406E+03 61.75 0. 710 s 
954.02 238.68 1420. 328. 1.057E+04 22.19 1.106 

1597.79 399.68 1054. 146. 6.772E+03 45.99 0.426 s 
1994.36 498.85 259. 24. 1.303E+03 97.00 0.477 SC 

2632.50 658.38 1303. 69. 4.624E+03 74.54 1. 438 SC 

2830.74 707.97 435. 63. 4.458E+03 64.28 0.424 s 
3372.07 843.30 586. 113. 9.097E+03 44.66 0.520 s 
3522.37 880.87 213. 33. 2.743E+03 64.92 0.565 SC 

3631.98 908.27 433. 45. 3.858E+03 78.65 0.331 SC 

3718.82 929.98 705. 188. 1.629E+04 29.17 1. 289 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.97 46.57 11472. 43674. 12.132 0.68 0.884 
AM-241 237.86 59.55 9807. 45584. 12.662 0.65 0.900 
CD-109 351.72 88.03 4205. 24072. 6.687 0.83 0.910 
C0-57 487.80 122.07 2670. 5511. 1.531 2.37 0.927 
Ce-139 663.50 166.01 1455. 906. 0.252 8.55 0.964 
Hg-203 1117.03 279.45 1867. -36. -0.010 170.46 1.102s 
SN-113 1565.79 391.68 780. 303. 0.084 17.38 0.845s 
CS-137 2645 .50 661.66 620. 19477. 5.410 0.74 1.441D 
Y-898 3591.34 898.11 1045. 363. 0.101 21.86 1.176s 
Co-1173 4692.11 1173.23 456. 17719. 4.922 0.82 1.906 
Co-1332 5329.48 1332.50 75. 16013. 4.448 0.80 1.993 
Y-1836 7345.49 1836.12 10. 179. 0.050 8.64 1. 7 99s 

s - Peak fails shape tests. 
D - Peak area deconvoluted; 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: 11 TunaCan2nd 20120776.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

1.3997E+04 

1.1483E+03 

1.5240E+04 

3. 3896E+02 

5.3892E+02 

-4.4054E-01 

9.2890E+02 

4.4783E+02 

2.1011E+03 

6. 9169E+02 

6.9066E+02 

1.7256E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy 

keV 
Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 l.400E+04 (P 1.608E+02 6.76E-01 4.25E+OO G 

59.54 1.148E+03 

88.03 1.524E+04 

122.06 3.390E+02 

165.85 5.389E+02 

1.58E+05 
1.169E+Ol 6.45E-01 3.57E+Ol G 

4.63E+02 
1.930E+02 8.26E-01 3.61E+OO G 

2.72E+02 
1.498E+Ol 2.37E+OO 8.56E+Ol G 

1.38E+02 
1.073E+02 8.55E+OO 7.99E+Ol G 

4.66E+Ol 
279.17-4.405E-01 ?( 2.496E+OO 1.70E+02 8.15E+Ol G 

391.69 9.289E+02 

661.66 4.478E+02 

898.02 2.101E+03 

1173.24 6.917E+02 

1332.50 6.907E+02 

1.15E+02 
4.073E+02 1.74E+Ol 6.40E+Ol G 

1.10E+04 
2.730E+OO 7.39E-01 8.52E+Ol G 

1.07E+02 
8.886E+02 2.19E+Ol 9.37E+Ol G 

1.93E+03 
3.990E+OO 8.16E-01 9.99E+Ol G 

1.93E+03 
1.859E+OO 8.0SE-01 1.00E+02 G 

1.07E+02 
1836.01 1.726E+03 1.682E+02 8.64E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 



Page 1151 of 1334

ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E 
Nuclide Centroid Background Net Area Intensity 

P E A K S 
Un cert 

1 Sigma % Energy Counts Counts Cts/Sec 

Hg-203 279.45 1867. -36. -0.010 170.46 
P - Peakbackground subtraction 

*************** 
Activity 

0.000E+OO 

***** S U M M A R Y 0 F NU C L I D E S I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sarnple 

Pb-210 1.3034E+04 1.3997E+04 6.773E-01% 1.61E+02 
AM-241 1.1441E+03 1.1483E+03 6.450E-01% l.17E+Ol 
CD-109 4.3456E+03 1.5240E+04 8.256E-01% l.93E+02 
C0-57 4.0055E+Ol 3.3896E+02 2.372E+OO% l.50E+Ol 
Ce-139 7.9431E+OO 5.3892E+02 8.549E+OO% l.07E+02 
Hg-203 #A -4.4054E-01 >12 Half lives 1.7046E+02% 2.4958E+OO 
SN-113 5.9920E+OO 9.2890E+02 1.738E+01% 4.07E+02 
CS-137 4.2478E+02 4.4783E+02 7.390E-01% 2.73E+OO 
Y-898 9.0697E+OO 2.1011E+03 2.186E+Ol% 8.89E+02 
Co-1173 5.1164E+02 6.9169E+02 8.161E-01% 3.99E+OO 
Co-13 32 5.1088E+02 6.9066E+02 8.047E-01% l.86E+OO 
Y-1836 7.4490E+OO 1.7256E+03 8.637E+OO% 1.68E+02 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/18/2012 8:53:04 AM 
Spectrum name: ll_TunaCan2nd_20120776.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 707.8 to 1999.6 keV) 2.004E+04 Bq/Sample 
Total Decayed Activity ( 707.8 to 1999.6 keV) 3.7849496E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge12_90099_solidcert 2012 TALS.xls

                       2nd Source Verification
             Detector: Ge12

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1143.6 98.2

Cs-137 1926 396 0.851 465 442.3 95.1

Co-60 3611 742 0.99974 742 688.36 92.7

Co-60 3612 742 0.999856 742 696.49 93.8

Reviewed By: Jody Watson

Date: 10/4/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  10/4/2012 1:47:56 PM    Page  1
 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
 Sample description                                             
      12_TunaCan2nd_81427_104012                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_TunaCan2nd_20122201.An1

 Acquisition information
        Start time:                 10/4/2012 9:10:35 AM    
        Live time:               7200
        Real time:               7274
        Dead time:                  1.02 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCanCal_90099_100212                                      
                                                                      

        Energy Calibration                                      
             Created:               10/4/2012 8:58:25 AM    
             Zero offset:           0.009 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.662E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2012 9:05:44 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.70 %
             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 
                                    ( -3.369562E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   0.96 %
             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 
                                    ( -8.812368E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.54keV )
        Stop channel:            8000 (  1999.46keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
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12_TunaCan2nd_20122201
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2012-09-01_2017.PBC
                                                 9/1/2012 8:17:39 PM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0602

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.51     1416.  10.10   0.96  1.441E-02
    46.55    84361.   0.42   0.90  2.227E-02    46.54   4.250  1.345E+04 Pb210 
    49.64     1661.  13.12   1.17  2.460E-02
    59.51    91361.   0.43   0.89  3.120E-02    59.54  35.700  1.144E+03 AM241 
    74.70      192.  60.04   0.37  3.873E-02
    87.98    38152.   0.76   0.95  4.277E-02    88.03   3.610  1.551E+04 CD109 
   122.02     7369.   2.14   0.99  4.527E-02   122.06  85.600  3.444E+02 CO57  
   136.48      773.  12.58   1.02  4.420E-02
   165.75      856.  13.18   0.97  4.024E-02   165.85  79.900  5.800E+02 Ce139 
   238.46      426.  21.37   0.80  3.221E-02
   270.42      104.  53.05   0.50  2.960E-02
   277.12       37. 187.22   1.11  2.896E-02   279.17  81.500  HL>Cutoff Hg203 
   294.88      216.  34.45   0.89  2.790E-02
   351.76      281.  28.30   0.91  2.471E-02
   385.62       79.  49.11   0.42  2.317E-02
   391.36      361.  28.92   0.71  2.293E-02   391.69  64.000  1.472E+03 SN113 
   469.80       98.  76.63   0.28  2.015E-02
   506.86       66.  63.64   1.31  1.908E-02
   510.13      151.  39.24   1.32  1.899E-02
   517.01       68.  58.29   0.42  1.881E-02
   661.58    40010.   0.58   1.44  1.571E-02   661.66  85.210  4.423E+02 CS137 
   897.91      201.  34.47   0.69  1.250E-02   898.02  93.700  1.665E+03 Y898  
  1072.91       53.  57.37   0.45  1.091E-02
  1090.45       58.  68.49   0.42  1.078E-02
  1173.14    35088.   0.63   1.82  1.018E-02  1173.24  99.900  6.884E+02 Co1173
  1332.41    32170.   0.59   1.94  9.221E-03  1332.50  99.982  6.965E+02 Co1332
  1835.69      150.  11.35   3.27  7.144E-03  1836.01  99.200  2.050E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
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12_TunaCan2nd_20122201
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.90    36.51      6010.      1416. 9.823E+04   10.10   0.958  -      s 
   198.34    49.64     14478.      1661. 6.754E+04   13.12   1.174  -      sM
   298.51    74.70      5238.       192. 4.958E+03   60.04   0.372  -      s 
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.45   136.48      2894.       773. 1.749E+04   12.58   1.017  -        
   953.09   238.46      2483.       426. 1.323E+04   21.37   0.799  -      s 
  1080.86   270.42      1260.       104. 3.514E+03   53.05   0.496  -      s 
  1178.62   294.88      1774.       216. 7.741E+03   34.45   0.889  -      s 
  1406.03   351.76      1808.       281. 1.136E+04   28.30   0.914  -      s 
  1541.40   385.62       713.        79. 3.409E+03   49.11   0.419  -      s 
  1877.98   469.80      1744.        98. 4.856E+03   76.63   0.281  -      s 
  2026.19   506.79       849.        66. 3.459E+03   63.64   1.314  -      sc
  2039.28   510.06      1671.       151. 7.930E+03   39.24   1.317  -       D
  2066.76   517.01       651.        68. 3.633E+03   58.29   0.422  -      s 
  4290.46  1072.91       405.        53. 4.872E+03   57.37   0.452  -      s 
  4360.63  1090.45       570.        58. 5.382E+03   68.49   0.425  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.85    46.51     23444.     86492.    12.013     0.48   0.868 
 AM-241    237.80    59.51     16320.     91361.    12.689     0.43   0.894 
 CD-109    351.60    87.98      9992.     38152.     5.299     0.76   0.948 
 CO-57     487.64   122.02      4562.      7369.     1.024     2.14   0.992 
 Ce-139    662.45   165.75      3243.       856.     0.119    13.18   0.970 
 Hg-203   1107.62   277.12      2320.        37.     0.005   187.22   1.114s
 SN-113   1565.46   391.64      1973.       296.     0.041    29.35   0.690s
 CS-137   2644.92   661.58      2210.     40010.     5.557     0.58   1.443 
 Y-898    3590.25   897.91      1259.       201.     0.028    34.47   0.688s
 Co-1173  4691.52  1173.14      1694.     35088.     4.873     0.63   1.818 
 Co-1332  5328.99  1332.41       521.     32170.     4.468     0.59   1.937 
 Y-1836   7344.02  1835.69        28.       150.     0.021    11.35   3.274s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
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12_TunaCan2nd_20122201
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3814E+04                                      8.15E+03             
                            46.54 1.381E+04  (P 1.144E+02 4.84E-01 4.25E+00 G  
 
AM-241       1.1436E+03                                      1.58E+05             
                            59.54 1.144E+03  (  7.486E+00 4.26E-01 3.57E+01 G  
 
CD-109       1.5513E+04                                      4.63E+02             
                            88.03 1.551E+04  (  1.905E+02 7.56E-01 3.61E+00 G  
 
CO-57        3.4441E+02                                      2.72E+02             
                           122.06 3.444E+02  (  1.484E+01 2.14E+00 8.56E+01 G  
 
Ce-139       5.7998E+02                                      1.38E+02             
                           165.85 5.800E+02  (  1.816E+02 1.32E+01 7.99E+01 G  
 
Hg-203       2.1493E-01                                      4.66E+01             
                           279.17 2.149E-01 ?(  1.337E+00 1.87E+02 8.15E+01 G  
 
SN-113       1.2045E+03                                      1.15E+02             
                           391.69 1.204E+03  (  8.544E+02 2.94E+01 6.40E+01 G  
 
CS-137       4.4230E+02                                      1.10E+04             
                           661.66 4.423E+02  (  2.452E+00 5.77E-01 8.52E+01 G  
 
Y-898        1.6647E+03                                      1.07E+02             
                           898.02 1.665E+03  (  1.389E+03 3.45E+01 9.37E+01 G  
 
Co-1173      6.8836E+02                                      1.93E+03             
                          1173.24 6.884E+02  (  3.816E+00 6.32E-01 9.99E+01 G  
 
Co-1332      6.9649E+02                                      1.93E+03             
                          1332.50 6.965E+02  (  2.361E+00 5.94E-01 1.00E+02 G  
 
Y-1836       2.0501E+03                                      1.07E+02             
                          1836.01 2.050E+03  (  3.740E+02 1.14E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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 TestAmerica, Inc                Spectrum name: 12_TunaCan2nd_20122201.An1       
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.
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   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     277.12      2320.        37.     0.005   187.22   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2680E+04    1.3814E+04    4.851E-01%                1.14E+02
 AM-241       1.1385E+03    1.1436E+03    4.256E-01%                7.49E+00
 CD-109       3.4313E+03    1.5513E+04    7.557E-01%                1.91E+02
 CO-57        2.6416E+01    3.4441E+02    2.139E+00%                1.48E+01
 Ce-139       3.6407E+00    5.7998E+02    1.318E+01%                1.82E+02
 Hg-203 #A    2.1493E-01 >12 Halflives   1.8722E+02%   1.3367E+00
 SN-113       2.7995E+00    1.2045E+03    2.935E+01%                8.54E+02
 CS-137       4.1507E+02    4.4230E+02    5.769E-01%                2.45E+00
 Y-898        2.3870E+00    1.6647E+03    3.447E+01%                1.39E+03
 Co-1173      4.7903E+02    6.8836E+02    6.322E-01%                3.82E+00
 Co-1332      4.8469E+02    6.9649E+02    5.939E-01%                2.36E+00
 Y-1836       2.9396E+00    2.0501E+03    1.135E+01%                3.74E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  516.8 to  1999.5 keV)     1.867E+04  Bq/Sample     
 Total Decayed Activity (  516.8 to  1999.5 keV) 3.8141477E+04  Bq/Sample 
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Ge14_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.8 98.0

Cs-137 1926 396 0.851 465 447.55 96.2

Co-60 3611 742 0.99974 742 690.01 93.0

Co-60 3612 742 0.999856 742 699.61 94.2

Reviewed By: Jody Watson

Date: 4/24/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:20:28 AM     Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan2nd_20120390.An1       
                                                                                 
 Sample description                                             
      14_TunaCan2nd_rad10_042412                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_TunaCan2nd_20120390.An1

 Acquisition information
        Start time:                 4/24/2012 8:12:45 AM    
        Live time:               3600
        Real time:               3635
        Dead time:                  0.95 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2012-04-01_0328.PBC
                                                 4/1/2012 3:28:19 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0804

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      636.  14.35   0.68  1.394E-02
    46.70    42844.   0.65   0.73  2.183E-02    46.54   4.250  1.384E+04 Pb210 
    49.57      579.  23.20   1.08  2.397E-02
    59.66    44776.   0.62   0.73  3.072E-02    59.54  35.700  1.141E+03 AM241 
    88.02    24143.   0.88   0.79  4.196E-02    88.03   3.610  1.568E+04 CD109 
   121.97     5150.   2.07   0.81  4.379E-02   122.06  85.600  3.284E+02 CO57  
   136.39      594.  12.74   0.84  4.244E-02
   165.76      922.   8.50   0.93  3.800E-02   165.85  79.900  5.802E+02 Ce139 
   238.43      269.  23.37   0.71  2.933E-02
   315.48      114.  42.70   0.42  2.361E-02
   327.51       51.  61.93   0.45  2.293E-02
   351.90      216.  23.90   0.91  2.167E-02
   364.95       52.  64.29   0.48  2.106E-02
   374.52      129.  45.68   0.49  2.064E-02
   391.67      297.  17.91   1.16  1.993E-02   391.69  64.000  1.044E+03 SN113 
   510.55      153.  33.44   0.60  1.616E-02
   661.74    16713.   0.81   1.30  1.313E-02   661.66  85.210  4.376E+02 CS137 
   665.93       55.  47.01   1.30  1.306E-02
   682.98       51.  73.33   0.31  1.280E-02
   802.77      123.  33.88   0.65  1.124E-02
   897.96      328.  20.32   1.77  1.026E-02   898.02  93.700  2.290E+03 Y898  
   978.13       53.  59.31   0.31  9.568E-03
  1173.32    15097.   0.91   1.81  8.243E-03  1173.24  99.900  6.900E+02 Co1173
  1332.58    13794.   0.88   1.91  7.422E-03  1332.50  99.982  6.996E+02 Co1332
  1836.21      153.   8.94   1.16  5.686E-03  1836.01  99.200  1.816E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
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   145.93    36.65      2712.       636. 4.559E+04   14.35   0.681  -      s 
   197.59    49.57      6158.       579. 2.414E+04   23.20   1.078  -      s 
   544.79   136.39      1623.       594. 1.400E+04   12.74   0.836  -        
   952.87   238.43      1166.       269. 9.182E+03   23.37   0.709  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1261.02   315.48       752.       114. 4.829E+03   42.70   0.415  -      s 
  1309.15   327.51       440.        51. 2.232E+03   61.93   0.449  -      s 
  1406.69   351.90       776.       216. 9.981E+03   23.90   0.914  -        
  1458.89   364.95       463.        52. 2.484E+03   64.29   0.475  -      s 
  1497.18   374.52       912.       129. 6.250E+03   45.68   0.487  -      s 
  2041.26   510.55       669.       153. 9.449E+03   33.44   0.603  -      s 
  2662.75   665.91       160.        40. 3.074E+03   48.94   0.586  -      sM
  2731.03   682.98       385.        51. 3.984E+03   73.33   0.306  -      s 
  3210.25   802.77       443.       123. 1.098E+04   33.88   0.654  -      s 
  3911.87   978.13       330.        53. 5.539E+03   59.31   0.307  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.10    46.70     10276.     42803.    11.890     0.65   0.733 
 AM-241    237.93    59.66      8589.     44776.    12.438     0.62   0.733 
 CD-109    351.36    88.02      4956.     24143.     6.706     0.88   0.785 
 CO-57     487.12   121.97      1860.      5150.     1.431     2.07   0.805 
 Ce-139    662.24   165.76      1490.       922.     0.256     8.50   0.930s
 Hg-203   1114.33   278.80      1377.       -40.    -0.011   133.76   0.957s
 SN-113   1565.78   391.67       802.       297.     0.083    17.91   1.165 
 CS-137   2645.99   661.72       749.     17094.     4.748     0.86   1.367 
 Y-898    3591.10   897.96       851.       328.     0.091    20.32   1.769s
 Co-1173  4692.93  1173.32       513.     15097.     4.194     0.91   1.810 
 Co-1332  5330.26  1332.58       105.     13794.     3.832     0.88   1.907 
 Y-1836   7346.17  1836.21         5.       153.     0.042     8.94   1.165s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
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Pb-210   N   1.3845E+04                                      8.15E+03             
                            46.54 1.384E+04  (P 1.537E+02 6.55E-01 4.25E+00 G  
 
AM-241       1.1408E+03                                      1.58E+05             
                            59.54 1.141E+03  (  1.107E+01 6.17E-01 3.57E+01 G  
 
CD-109       1.5678E+04                                      4.63E+02             
                            88.03 1.568E+04  (  2.148E+02 8.77E-01 3.61E+00 G  
 
CO-57        3.2838E+02                                      2.72E+02             
                           122.06 3.284E+02  (  1.299E+01 2.07E+00 8.56E+01 G  
 
Ce-139       5.8018E+02                                      1.38E+02             
                           165.85 5.802E+02 *(  1.149E+02 8.50E+00 7.99E+01 G  
 
Hg-203      -5.1862E-01                                      4.66E+01             
                           279.17-5.186E-01 ?(  2.305E+00 1.34E+02 8.15E+01 G  
 
SN-113       1.0438E+03                                      1.15E+02             
                           391.69 1.044E+03  (  4.727E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4755E+02                                      1.10E+04             
                           661.66 4.475E+02  (  3.410E+00 8.57E-01 8.52E+01 G  
 
Y-898        2.2899E+03                                      1.07E+02             
                           898.02 2.290E+03 *(  9.680E+02 2.03E+01 9.37E+01 G  
 
Co-1173      6.9001E+02                                      1.93E+03             
                          1173.24 6.900E+02  (  4.948E+00 9.10E-01 9.99E+01 G  
 
Co-1332      6.9961E+02                                      1.93E+03             
                          1332.50 6.996E+02  (  2.559E+00 8.77E-01 1.00E+02 G  
 
Y-1836       1.8162E+03                                      1.07E+02             
                          1836.01 1.816E+03  (  1.603E+02 8.94E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.80      1377.       -40.    -0.011   133.76   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2885E+04    1.3845E+04    6.553E-01%                1.54E+02
 AM-241       1.1366E+03    1.1408E+03    6.168E-01%                1.11E+01
 CD-109       4.4274E+03    1.5678E+04    8.766E-01%                2.15E+02
 CO-57        3.8172E+01    3.2838E+02    2.068E+00%                1.30E+01
 Ce-139 #     8.2779E+00    5.8018E+02    8.497E+00%                1.15E+02
 Hg-203 #A   -5.1862E-01 >12 Halflives   1.3376E+02%   2.3053E+00
 SN-113       6.4765E+00    1.0438E+03    1.791E+01%                4.73E+02
 CS-137       4.2434E+02    4.4755E+02    8.571E-01%                3.41E+00
 Y-898  #     9.4790E+00    2.2899E+03    2.032E+01%                9.68E+02
 Co-1173      5.0921E+02    6.9001E+02    9.096E-01%                4.95E+00
 Co-1332      5.1630E+02    6.9961E+02    8.770E-01%                2.56E+00
 Y-1836       7.5179E+00    1.8162E+03    8.944E+00%                1.60E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     1.997E+04  Bq/Sample     
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.8559289E+04  Bq/Sample 
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Ge15_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge 15

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1151 98.9

Cs-137 1926 396 0.851 465 435.18 93.6

Co-60 3611 742 0.99974 742 687.16 92.6

Co-60 3612 742 0.999856 742 696.46 93.8

Reviewed By: Jody Watson

Date: 3/23/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica, Inc.               Spectrum name: 15_TunaCan2nd_20120288.An1       
                                                                                 
 Sample description                                             
      15_TunaCan2nd_rad10_032312                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_TunaCan2nd_20120288.An1

 Acquisition information
        Start time:                 3/23/2012 6:10:28 AM    
        Live time:               7200
        Real time:               7248
        Dead time:                  0.66 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/1102216                                                 
                                                                      

 Calibration
        Filename:                   15_Soil_TunaCan.Clb
      15_TunaCan_90099_032212                                         
                                                                      

        Energy Calibration                                      
             Created:               3/22/2012 1:02:46 PM    
             Zero offset:           0.004 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.104E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/22/2012 1:03:01 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 
                                    ( -3.875629E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.13 %
             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 
                                    ( -9.214638E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.53keV )
        Stop channel:            8000 (  1999.56keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       15_2012-02-26_0425.PBC
                                                 2/26/2012 4:25:10 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      26.5953

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.48     1231.  11.17   1.20  1.258E-02
    46.44    76440.   0.51   0.91  1.950E-02    46.54   4.250  1.366E+04 Pb210 
    49.65     1514.  14.37   1.25  2.160E-02
    59.44    80694.   0.48   0.94  2.732E-02    59.54  35.700  1.151E+03 AM241 
    87.99    43578.   0.68   0.97  3.705E-02    88.03   3.610  1.527E+04 CD109 
    92.63      219.  44.56   0.42  3.776E-02
   122.00    10133.   1.58   1.01  3.846E-02   122.06  85.600  3.389E+02 CO57  
   136.33     1390.   8.77   1.13  3.725E-02
   165.85     1699.   7.29   1.05  3.392E-02   165.85  79.900  5.192E+02 Ce139 
   238.39      480.  20.10   1.42  2.594E-02
   260.67       81.  57.86   0.33  2.424E-02
   279.32       56. 141.32   1.14  2.301E-02   279.17  81.500  HL>Cutoff Hg203 
   352.13      110.  54.66   0.68  1.922E-02
   368.26      125.  49.84   0.46  1.856E-02
   391.56      581.  13.59   1.28  1.768E-02   391.69  64.000  9.477E+02 SN113 
   400.57       73.  61.58   0.54  1.736E-02
   661.57    29285.   0.71   1.46  1.155E-02   661.66  85.210  4.352E+02 CS137 
   754.74      100.  52.53   0.39  1.034E-02
   898.10      516.  14.74   1.96  8.921E-03   898.02  93.700  1.681E+03 Y898  
   904.89       86.  54.53   0.36  8.863E-03
  1000.75       82.  43.22   0.58  8.127E-03
  1096.51      181.  26.16   0.80  7.507E-03
  1173.15    26111.   0.71   1.80  7.077E-03  1173.24  99.900  6.872E+02 Co1173
  1226.66       98.  36.87   0.74  6.805E-03
  1332.45    23674.   0.68   1.95  6.325E-03  1332.50  99.982  6.965E+02 Co1332
  1835.96      284.   9.76   1.20  4.741E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
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 _____________________________________________________________________________
   145.78    36.48      5577.      1231. 9.786E+04   11.17   1.202  -      s 
   198.43    49.65     13746.      1514. 7.010E+04   14.37   1.248  -      sM
   370.24    92.63      3274.       219. 5.791E+03   44.56   0.421  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   544.93   136.33      3516.      1390. 3.731E+04    8.77   1.130  -      s 
   952.92   238.39      2518.       480. 1.849E+04   20.10   1.422  -      sM
  1042.01   260.67       968.        81. 3.328E+03   57.86   0.332  -      sM
  1407.66   352.13      1248.       110. 5.749E+03   54.66   0.679  -      s 
  1472.16   368.26      1252.       125. 6.736E+03   49.84   0.459  -      s 
  1601.36   400.57       843.        73. 4.224E+03   61.58   0.543  -      s 
  3017.75   754.74       768.       100. 9.719E+03   52.53   0.393  -      s 
  3618.39   904.89       752.        86. 9.741E+03   54.53   0.363  -      s 
  4001.87  1000.75       476.        82. 1.015E+04   43.22   0.582  -      s 
  4385.05  1096.51       621.       181. 2.415E+04   26.16   0.796  -      s 
  4905.82  1226.66       215.        98. 1.445E+04   36.87   0.740  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.62    46.44     19930.     76355.    10.605     0.51   0.907 
 AM-241    237.58    59.44     16824.     80694.    11.208     0.48   0.935 
 CD-109    351.67    87.99      9695.     43578.     6.052     0.68   0.972 
 CO-57     487.63   122.00      4069.     10133.     1.407     1.58   1.014 
 Ce-139    662.95   165.85      3411.      1699.     0.236     7.29   1.054 
 Hg-203   1116.56   279.32      3139.        56.     0.008   141.32   1.144 
 SN-113   1565.32   391.56      1615.       581.     0.081    13.59   1.282 
 CS-137   2645.11   661.57      2071.     29285.     4.067     0.71   1.459 
 Y-898    3591.24   898.10      1317.       516.     0.072    14.74   1.959 
 Co-1173  4691.69  1173.15      1159.     26111.     3.627     0.71   1.803 
 Co-1332  5329.20  1332.45       323.     23674.     3.288     0.68   1.945 
 Y-1836   7345.58  1836.14        48.       260.     0.036     8.96   1.181s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
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 _____________________________________________________________________________
 
Pb-210   N   1.3663E+04                                      8.15E+03             
                            46.54 1.366E+04  (P 1.182E+02 5.11E-01 4.25E+00 G  
 
AM-241       1.1510E+03                                      1.58E+05             
                            59.54 1.151E+03  (  8.660E+00 4.81E-01 3.57E+01 G  
 
CD-109       1.5268E+04                                      4.63E+02             
                            88.03 1.527E+04  (  1.617E+02 6.78E-01 3.61E+00 G  
 
CO-57        3.3887E+02                                      2.72E+02             
                           122.06 3.389E+02  (  1.003E+01 1.58E+00 8.56E+01 G  
 
Ce-139       5.1921E+02                                      1.38E+02             
                           165.85 5.192E+02  (  8.400E+01 7.29E+00 7.99E+01 G  
 
Hg-203       4.1717E-01                                      4.66E+01             
                           279.17 4.172E-01  (  1.954E+00 1.41E+02 8.15E+01 G  
 
SN-113       9.4771E+02                                      1.15E+02             
                           391.69 9.477E+02  (  3.099E+02 1.36E+01 6.40E+01 G  
 
CS-137       4.3518E+02                                      1.10E+04             
                           661.66 4.352E+02  (  3.191E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6812E+03                                      1.07E+02             
                           898.02 1.681E+03  (  5.598E+02 1.47E+01 9.37E+01 G  
 
Co-1173      6.8716E+02                                      1.93E+03             
                          1173.24 6.872E+02  (  4.246E+00 7.12E-01 9.99E+01 G  
 
Co-1332      6.9646E+02                                      1.93E+03             
                          1332.50 6.965E+02  (  2.544E+00 6.82E-01 1.00E+02 G  
 
Y-1836       1.5036E+03                                      1.07E+02             
                          1836.01 1.504E+03  (  2.033E+02 8.96E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray

Page 4

Page 1169 of 1334



15_TunaCan2nd_20120288
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2751E+04    1.3663E+04    5.115E-01%                1.18E+02
 AM-241       1.1469E+03    1.1510E+03    4.812E-01%                8.66E+00
 CD-109       4.5239E+03    1.5268E+04    6.776E-01%                1.62E+02
 CO-57        4.2749E+01    3.3887E+02    1.583E+00%                1.00E+01
 Ce-139       8.7071E+00    5.1921E+02    7.291E+00%                8.40E+01
 Hg-203  A    4.1717E-01 >12 Halflives   1.4132E+02%   1.9540E+00
 SN-113       7.1340E+00    9.4771E+02    1.359E+01%                3.10E+02
 CS-137       4.1344E+02    4.3518E+02    7.117E-01%                3.19E+00
 Y-898        8.5738E+00    1.6812E+03    1.474E+01%                5.60E+02
 Co-1173      5.1301E+02    6.8716E+02    7.125E-01%                4.25E+00
 Co-1332      5.1995E+02    6.9646E+02    6.817E-01%                2.54E+00
 Y-1836       7.6681E+00    1.5036E+03    8.962E+00%                2.03E+02
�
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  1999.6 keV)     1.994E+04  Bq/Sample     
 Total Decayed Activity (   37.5 to  1999.6 keV) 3.6891324E+04  Bq/Sample 
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Ge17_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.2 97.9

Cs-137 1926 396 0.851 465 440.98 94.8

Co-60 3611 742 0.99974 742 682.05 91.9

Co-60 3612 742 0.999856 742 689.63 92.9

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      17_Tuna2nd_81427_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Tuna2nd_20120265.An1

 Acquisition information
        Start time:                 3/26/2012 9:29:21 AM    
        Live time:               3600
        Real time:               3637
        Dead time:                  1.02 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2012-02-26_0520.PBC
                                                 2/26/2012 5:20:29 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0590

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.64      681.  13.12   0.69  1.356E-02
    40.87      116.  86.09   0.16  1.677E-02
    46.62    41004.   0.69   0.76  2.106E-02    46.54   4.250  1.365E+04 Pb210 
    49.59      775.  17.97   0.63  2.318E-02
    59.61    43179.   0.65   0.77  2.961E-02    59.54  35.700  1.140E+03 AM241 
    77.20      214.  40.60   1.02  3.765E-02
    88.08    23344.   0.86   0.81  4.060E-02    88.03   3.610  1.500E+04 CD109 
   121.99     5536.   2.31   0.89  4.276E-02   122.06  85.600  3.357E+02 CO57  
   136.39      771.  11.84   0.71  4.164E-02
   162.22       87.  50.79   0.72  3.820E-02
   165.73      964.   7.35   1.09  3.765E-02   165.85  79.900  5.310E+02 Ce139 
   216.43      116.  39.82   0.95  3.196E-02
   217.94       83.  57.15   0.95  3.181E-02
   238.21      247.  27.84   0.94  2.992E-02
   265.99       94.  61.67   0.61  2.773E-02
   301.12       44.  67.34   0.41  2.544E-02
   340.53       91.  61.26   0.55  2.333E-02
   351.73      148.  32.96   0.62  2.280E-02
   391.54      336.  18.56   0.91  2.113E-02   391.69  64.000  9.356E+02 SN113 
   464.58       72.  65.99   1.18  1.868E-02
   466.04       44.  93.25   1.18  1.864E-02
   582.96      167.  29.62   0.45  1.584E-02
   661.66    18538.   0.82   1.37  1.443E-02   661.66  85.210  4.410E+02 CS137 
   738.88       57.  57.41   0.44  1.329E-02
   833.91      110.  41.26   0.51  1.214E-02
   856.69      111.  46.51   0.75  1.189E-02
   898.10      352.  17.10   1.23  1.148E-02   898.02  93.700  1.818E+03 Y898  
  1026.09       89.  47.19   0.52  1.037E-02
  1173.27    17119.   0.83   1.74  9.359E-03  1173.24  99.900  6.820E+02 Co1173
  1332.53    15698.   0.82   1.79  8.481E-03  1332.50  99.982  6.896E+02 Co1332
  1835.81      220.   7.55   1.96  6.593E-03  1836.01  99.200  1.873E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.04    36.64      2578.       681. 5.025E+04   13.12   0.695  -        
   162.95    40.87      4224.       116. 6.916E+03   86.09   0.161  -       c
   197.82    49.59      6204.       775. 3.343E+04   17.97   0.635  -      sM
   308.25    77.20      2934.       214. 5.685E+03   40.60   1.020  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   544.96   136.39      1975.       771. 1.852E+04   11.84   0.713  -        
   648.26   162.22       793.        87. 2.269E+03   50.79   0.719  -      s 
   865.04   216.40      1003.       116. 3.620E+03   39.82   0.953  -       D
   871.09   217.91      1078.        83. 2.603E+03   57.15   0.955  -       D
   952.16   238.21      1349.       247. 8.265E+03   27.84   0.937  -      s 
  1063.26   265.99      1020.        94. 3.372E+03   61.67   0.615  -      s 
  1203.77   301.12       417.        44. 1.730E+03   67.34   0.412  -      sc
  1361.41   340.53       898.        91. 3.887E+03   61.26   0.553  -      s 
  1406.20   351.73       744.       148. 6.491E+03   32.96   0.618  -      s 
  1857.60   464.69      1086.        72. 3.842E+03   65.99   1.178  -      sc
  1863.46   466.15       839.        44. 2.387E+03   93.25   1.179  -      sc
  2331.15   582.96       570.       167. 1.054E+04   29.62   0.448  -      s 
  2954.96   738.88       338.        57. 4.289E+03   57.41   0.442  -      s 
  3335.20   833.91       507.       110. 9.049E+03   41.26   0.506  -      s 
  3426.35   856.69       611.       111. 9.318E+03   46.51   0.755  -      s 
  4104.24  1026.09       453.        89. 8.549E+03   47.19   0.517  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.95    46.62     10512.     40927.    11.369     0.69   0.761 
 AM-241    237.89    59.61      9192.     43179.    11.994     0.65   0.771 
 CD-109    351.75    88.08      4394.     23344.     6.484     0.86   0.812 
 CO-57     487.38   121.99      2606.      5536.     1.538     2.31   0.891 
 Ce-139    662.30   165.73      1283.       964.     0.268     7.35   1.085 
 Hg-203   1119.82   280.13      1632.       -52.    -0.015   109.81   1.012s
 SN-113   1565.42   391.54       971.       336.     0.093    18.56   0.910s
 CS-137   2646.04   661.66       840.     18538.     5.149     0.82   1.373 
 Y-898    3592.05   898.10       753.       352.     0.098    17.10   1.228 
 Co-1173  4693.24  1173.27       496.     17119.     4.755     0.83   1.743 
 Co-1332  5330.69  1332.53       136.     15698.     4.361     0.82   1.789 
 Y-1836   7345.64  1835.81        10.       220.     0.061     7.55   1.956s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:25:36 AM     Page  4
 TestAmerica, Inc.               Spectrum name: 17_Tuna2nd_20120265.An1          
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3650E+04                                      8.15E+03             
                            46.54 1.365E+04  (P 1.603E+02 6.87E-01 4.25E+00 G  
 
AM-241       1.1402E+03                                      1.58E+05             
                            59.54 1.140E+03  (  1.187E+01 6.55E-01 3.57E+01 G  
 
CD-109       1.5004E+04                                      4.63E+02             
                            88.03 1.500E+04  (  2.003E+02 8.59E-01 3.61E+00 G  
 
CO-57        3.3573E+02                                      2.72E+02             
                           122.06 3.357E+02  (  1.459E+01 2.31E+00 8.56E+01 G  
 
Ce-139       5.3096E+02                                      1.38E+02             
                           165.85 5.310E+02  (  9.338E+01 7.35E+00 7.99E+01 G  
 
Hg-203      -6.6653E-01                                      4.66E+01             
                           279.17-6.665E-01 ?(  2.427E+00 1.10E+02 8.15E+01 G  
 
SN-113       9.3563E+02                                      1.15E+02             
                           391.69 9.356E+02 @(  4.114E+02 1.86E+01 6.40E+01 G  
 
CS-137       4.4098E+02                                      1.10E+04             
                           661.66 4.410E+02  (  3.277E+00 8.23E-01 8.52E+01 G  
 
Y-898        1.8177E+03                                      1.07E+02             
                           898.02 1.818E+03  (  6.751E+02 1.71E+01 9.37E+01 G  
 
Co-1173      6.8205E+02                                      1.93E+03             
                          1173.24 6.820E+02  (  4.243E+00 8.31E-01 9.99E+01 G  
 
Co-1332      6.8963E+02                                      1.93E+03             
                          1332.50 6.896E+02  (  2.503E+00 8.22E-01 1.00E+02 G  
 
Y-1836       1.8728E+03                                      1.07E+02             
                          1836.01 1.873E+03  (  1.462E+02 7.55E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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17_Tuna2nd_20120265
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.13      1632.       -52.    -0.015   109.81   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2735E+04    1.3650E+04    6.879E-01%                1.60E+02
 AM-241       1.1361E+03    1.1402E+03    6.548E-01%                1.19E+01
 CD-109       4.4248E+03    1.5004E+04    8.588E-01%                2.00E+02
 CO-57        4.2016E+01    3.3573E+02    2.313E+00%                1.46E+01
 Ce-139       8.7645E+00    5.3096E+02    7.352E+00%                9.34E+01
 Hg-203 #A   -6.6653E-01 >12 Halflives   1.0981E+02%   2.4271E+00
 SN-113 #     6.9111E+00    9.3563E+02    1.856E+01%                4.11E+02
 CS-137       4.1887E+02    4.4098E+02    8.234E-01%                3.28E+00
 Y-898        9.0827E+00    1.8177E+03    1.710E+01%                6.75E+02
 Co-1173      5.0861E+02    6.8205E+02    8.315E-01%                4.24E+00
 Co-1332      5.1427E+02    6.8963E+02    8.225E-01%                2.50E+00
 Y-1836 #     9.3579E+00    1.8728E+03    7.550E+00%                1.46E+02
�

      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:25:36 AM     Page  6
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  582.9 to  1999.2 keV)     1.981E+04  Bq/Sample     
 Total Decayed Activity (  582.9 to  1999.2 keV) 3.7099195E+04  Bq/Sample 
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Detector ID: 

SpectrumID: 3_20140129003_EffVerif Verification Date: 2014-01-29 07:21

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 3_Soil_TunaCan_90099_032712

Detector: Ge 3 SN/131

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.54E+02 -1.1%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.47E+02 3.8%

Comments:

                                                Performed by________Jody Watson__________________                                                  Reviewed by 1/29/2014

C:\User\CRpt\3_20140129003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 3

3_20140129003_EffVerif

SOP: ST-RD-0102 current rev 3_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
1
7
9
 
o
f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 3_20140129003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 3 SN/131

       Source Date: 10/1/2006 11:00                

          Acquired: 1/29/2014 07:21:25

          Analyzed: 1/29/2014 09:22

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 3_Soil_TunaCan_90099_032712      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.538E+02           0.39

                 CS-137          3.870E+02           0.58

                 Co-1332         7.474E+02           0.80                 

-----------------------------------------------------------------------------

Total                            1.588E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  1

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det3\3_20140129003_EffVerif.An1



 Acquisition information

        Start time:                 1/29/2014 7:21:25 AM

        Live time:               7200

        Real time:               7236

        Dead time:                  0.49 %

        Detector ID:                    3



 Detector system                                                

      Ge 3 SN/131                                                     

                                                                      



 Calibration

        Filename:                   3_Soil_TunaCan.Clb

      3_Soil_TunaCan_90099_032712                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:25:37 PM

             Zero offset:           0.122 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.421E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/28/2012 11:26:55 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.64 %

             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 

                                    ( -2.895398E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.29 %

             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 

                                    ( -1.005974E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  2000.60keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  2

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0208



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.64     1408.   8.96   0.81  1.386E-02

    46.62    77953.   0.43   0.82  2.215E-02

    59.53   102753.   0.39   0.80  3.181E-02    59.54 100.000  4.538E+02 AM241 

    87.90     3683.   3.90   0.86  4.401E-02

   661.71    35393.   0.58   1.42  1.504E-02   661.66 100.000  3.870E+02 CS137 

  1173.21    19793.   0.80   1.83  9.749E-03

  1332.48    18125.   0.80   1.99  8.830E-03  1332.50 100.000  7.474E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.20    36.64      4840.      1408. 1.016E+05    8.96   0.809  -      s 

   185.88    46.55     20827.     81779. 3.691E+06    0.49   0.810  -        

   351.40    87.90      4423.      3683. 8.368E+04    3.90   0.863  -      s 

  4693.38  1173.21       727.     19793. 2.030E+06    0.80   1.827  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  3

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.81    59.53     15623.    102753.    14.271     0.39   0.801 

 CS-137   2647.67   661.71      1187.     35393.     4.916     0.58   1.417 

 Co-1332  5330.13  1332.48       330.     18125.     2.517     0.80   1.993 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5375E+02                                      1.58E+05             

                            59.54 4.538E+02  (  2.584E+00 3.92E-01 1.00E+02 G  

 

CS-137       3.8702E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.785E+00 5.77E-01 1.00E+02 G  

 

Co-1332      7.4738E+02                                      1.93E+03             

                          1332.50 7.474E+02  (  3.601E+00 7.96E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4846E+02    4.5375E+02    3.925E-01%                2.58E+00

 CS-137       3.2686E+02    3.8702E+02    5.771E-01%                1.79E+00

 Co-1332      2.8509E+02    7.4738E+02    7.960E-01%                3.60E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.6 keV)     1.060E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.6 keV) 1.5881530E+03  GPS/Source    
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Detector ID: 

SpectrumID: 4_20130227011_EffVerif Verification Date: 2013-02-27 16:17

Analysis Description: ACVTop-91774;Tuna Can 2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 4_Soil_TunaCan_90099_033012

Detector: Ge 4 SN/181

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.48E+02 0.3%
Cs-137 661.66 400 3.83E+02 4.3%

Co-1332 1332.5 777 7.45E+02 4.1%

Comments:

                                                Performed by____KM 2/27/13______________________                                                  Reviewed by___RM 2/27/13_______________________

C:\User\CRpt\4_20130227011_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 4

4_20130227011_EffVerif

SOP: ST-RD-0102 current rev 4_EfficiencyVerification_Top2013_pass.xls Printed 3/5/2013

P
a
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1
1
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Test America St. Louis                    Spectrum ID: 4_20130227011_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-91774;Tuna Can 2006 

          Detector: Ge 4 SN/181

       Source Date: 10/1/2006 11:00                

          Acquired: 2/27/2013 16:17:24

          Analyzed: 3/4/2013 09:45

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 4_Soil_TunaCan_90099_033012      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 uCi/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.478E+02           0.56

                 CS-137          3.829E+02           0.86

                 Co-1332         7.452E+02           1.09                 

-----------------------------------------------------------------------------

Total                            1.576E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  1

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-91774;Tuna Can 2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det4\4_20130227011_EffVerif.An1



 Acquisition information

        Start time:                 2/27/2013 4:17:24 PM

        Live time:               7200

        Real time:               7253

        Dead time:                  0.72 %

        Detector ID:                    4



 Detector system                                                

      Ge 4 SN/181                                                     

                                                                      



 Calibration

        Filename:                   4_Soil_TunaCan.Clb

      4_Soil_TunaCan_90099_033012                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 2:55:17 PM

             Zero offset:           0.091 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.917E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 1:19:41 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.78 %

             Log(Eff):             -3.983609E-01 + (-5.746278E-01*Log(E) ) + 

                                    ( -2.046438E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   0.80 %

             Log(Eff):             -2.546791E+01 + ( 9.285295E+00*Log(E) ) + 

                                    ( -9.904428E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.61keV )

        Stop channel:            8000 (  1999.44keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1108



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    uCi/Sour

 _____________________________________________________________________________

    46.55    47124.   0.63   0.76  1.208E-02

    59.59    54866.   0.56   0.76  1.721E-02    59.54 100.000  4.478E+02 AM241 

    88.12     3315.   2.53   0.84  2.354E-02

   661.43    16127.   0.86   1.34  6.783E-03   661.66 100.000  3.829E+02 CS137 

  1173.07     9616.   1.14   1.61  4.163E-03

  1332.31     8608.   1.09   1.83  3.728E-03  1332.50 100.000  7.452E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.74    46.55     11672.     47124. 3.900E+06    0.63   0.759  -        

   351.92    88.08      1814.      3335. 1.417E+05    2.50   0.839  -       D

  4691.64  1173.07       330.      9616. 2.310E+06    1.14   1.611  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  

Page 1188 of 1334




�



      ORTEC g v - i (1087) Env32  G53W4.25  3/4/2013 9:45:54 AMPage  3

 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.85    59.59     10017.     54866.     7.620     0.56   0.763 

 CS-137   2644.55   661.43       602.     16127.     2.240     0.86   1.344 

 Co-1332  5328.94  1332.31        36.      8608.     1.196     1.09   1.834 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             uCi/Source    keV     uCi/Source    uCi/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4779E+02                                      1.58E+05             

                            59.54 4.478E+02  (  3.829E+00 5.62E-01 1.00E+02 G  

 

CS-137       3.8291E+02                                      1.10E+04             

                           661.66 3.829E+02  (  2.780E+00 8.62E-01 1.00E+02 G  

 

Co-1332      7.4516E+02                                      1.93E+03             

                          1332.50 7.452E+02  (  2.655E+00 1.09E+00 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica                     Spectrum name: 4_20130227011_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                uCi/Source    uCi/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4322E+02    4.4779E+02    5.616E-01%                3.83E+00

 CS-137       3.3031E+02    3.8291E+02    8.623E-01%                2.78E+00

 Co-1332      3.2075E+02    7.4516E+02    1.093E+00%                2.65E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   92.9 to  1999.4 keV)     1.094E+03  uCi/Source    

 Total Decayed Activity (   92.9 to  1999.4 keV) 1.5758633E+03  uCi/Source    
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Detector ID: 

SpectrumID: 5_20140128003_EffVerif Verification Date: 2014-01-28 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 5_Soil_TunaCan_90099_032612

Detector: Ge 5 SN/157

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.49E+02 0.1%
Cs-137 661.66 400 3.94E+02 1.5%

Co-1332 1332.5 777 7.64E+02 1.7%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\5_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 5

5_20140128003_EffVerif

SOP: ST-RD-0102 current rev 5_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
1
9
1
 
o
f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 5_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 5 SN/157

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 09:57:52

          Analyzed: 1/28/2014 11:58

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: 5_Soil_TunaCan_90099_032612      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.487E+02           0.46

                 CS-137          3.938E+02           0.71

                 Co-1332         7.635E+02           0.96                 

-----------------------------------------------------------------------------

Total                            1.606E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  1

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

 Sample description                                             

       ACVTop-259586;TunaCan2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det5\5_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 9:57:52 AM

        Live time:               7200

        Real time:               7241

        Dead time:                  0.57 %

        Detector ID:                    5



 Detector system                                                

      Ge 5 SN/157                                                     

                                                                      



 Calibration

        Filename:                   5_Soil_TunaCan.Clb

      5_Soil_TunaCan_90099_032612                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:35:48 PM

             Zero offset:           0.158 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.911E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/27/2012 5:20:37 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 

                                    ( -4.117504E-03*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.43 %

             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 

                                    ( -9.664422E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.62keV )

        Stop channel:            8000 (  2000.81keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1051



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.67     1204.   9.66   0.79  1.141E-02

    46.62    65354.   0.55   0.72  1.793E-02

    59.58    80895.   0.46   0.74  2.535E-02    59.54 100.000  4.487E+02 AM241 

    87.90     2852.   4.19   0.80  3.459E-02

   661.53    23767.   0.71   1.33  9.926E-03   661.66 100.000  3.938E+02 CS137 

  1172.91    12920.   0.96   1.68  6.139E-03

  1332.18    11567.   0.96   1.84  5.515E-03  1332.50 100.000  7.635E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.17    36.67      4104.      1204. 1.055E+05    9.66   0.791  -      s 

   186.01    46.62     17227.     65354. 3.644E+06    0.55   0.723  -        

   351.27    87.90      3262.      2852. 8.245E+04    4.19   0.801  -        

  4691.90  1172.91       391.     12920. 2.104E+06    0.96   1.683  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 11:58:54 AMPage  3

 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.90    59.58     14402.     80895.    11.235     0.46   0.736 

 CS-137   2646.84   661.53       875.     23767.     3.301     0.71   1.325 

 Co-1332  5328.59  1332.18        84.     11567.     1.607     0.96   1.844 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4871E+02                                      1.58E+05             

                            59.54 4.487E+02  (  3.117E+00 4.64E-01 1.00E+02 G  

 

CS-137       3.9381E+02                                      1.10E+04             

                           661.66 3.938E+02  (  2.329E+00 7.15E-01 1.00E+02 G  

 

Co-1332      7.6351E+02                                      1.93E+03             

                          1332.50 7.635E+02  (  2.998E+00 9.56E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4348E+02    4.4871E+02    4.640E-01%                3.12E+00

 CS-137       3.3261E+02    3.9381E+02    7.149E-01%                2.33E+00

 Co-1332      2.9133E+02    7.6351E+02    9.564E-01%                3.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.8 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.8 keV) 1.6060363E+03  GPS/Source    
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Detector ID: 

SpectrumID: 7_20140128004_EffVerif Verification Date: 2014-01-28 18:43

Analysis Description: ACVTOP-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 7_TunaCan_90099_032712

Detector: Ge 7 SN/154

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.25E+02 5.2%
Cs-137 661.66 400 3.78E+02 5.6%

Co-1332 1332.5 777 7.28E+02 6.2%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\7_20140128004_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 7

7_20140128004_EffVerif

SOP: ST-RD-0102 current rev 7_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
1
9
7
 
o
f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 7_20140128004_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTOP-259586;TunaCan2006 

          Detector: Ge 7 SN/154

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 18:43:13

          Analyzed: 1/28/2014 20:45

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 7_TunaCan_90099_032712           

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.255E+02           0.39

                 CS-137          3.777E+02           0.59

                 Co-1332         7.285E+02           0.82                 

-----------------------------------------------------------------------------

Total                            1.532E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 8:45:40 PMPage  1

 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTOP-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det7\7_20140128004_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 6:43:13 PM

        Live time:               7200

        Real time:               7330

        Dead time:                  1.77 %

        Detector ID:                    7



 Detector system                                                

      Ge 7 SN/154                                                     

                                                                      



 Calibration

        Filename:                   7_Soil_TunaCan.Clb

      7_TunaCan_90099_032712                                          

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 8:40:56 AM

             Zero offset:           0.117 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.508E-09 keV/channel^2



        Efficiency Calibration

             Created:               3/16/2012 11:45:14 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 

                                    ( -2.065917E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.48 %

             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 

                                    ( -1.081671E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.61keV )

        Stop channel:            8000 (  2000.12keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0148



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.68     1330.   9.67   1.05  1.489E-02

    46.60    80032.   0.43   0.84  2.484E-02

    59.54   112070.   0.39   0.88  3.701E-02    59.54 100.000  4.255E+02 AM241 

    88.01     3908.   2.64   0.88  5.327E-02

   661.64    34273.   0.59   1.49  1.492E-02   661.66 100.000  3.777E+02 CS137 

  1173.20    17374.   0.85   1.92  8.929E-03

  1332.45    15910.   0.82   2.01  7.951E-03  1332.50 100.000  7.285E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.25    36.68      5068.      1330. 8.929E+04    9.67   1.047  -      s 

   185.76    46.55     21357.     85177. 3.429E+06    0.47   0.876  -        

   351.61    87.98      3362.      3908. 7.336E+04    2.64   0.881  -       D

  4692.54  1173.20       614.     17374. 1.946E+06    0.85   1.923  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.70    59.54     19241.    112070.    15.565     0.39   0.882 

 CS-137   2646.28   661.64      1145.     34273.     4.760     0.59   1.489 

 Co-1332  5329.51  1332.45       128.     15910.     2.210     0.82   2.010 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.2547E+02                                      1.58E+05             

                            59.54 4.255E+02  (  2.464E+00 3.91E-01 1.00E+02 G  

 

CS-137       3.7766E+02                                      1.10E+04             

                           661.66 3.777E+02  (  1.767E+00 5.92E-01 1.00E+02 G  

 

Co-1332      7.2849E+02                                      1.93E+03             

                          1332.50 7.285E+02  (  2.533E+00 8.19E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 8:45:40 PMPage  4

 TestAmerica                     Spectrum name: 7_20140128004_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.2051E+02    4.2547E+02    3.912E-01%                2.46E+00

 CS-137       3.1896E+02    3.7766E+02    5.918E-01%                1.77E+00

 Co-1332      2.7793E+02    7.2849E+02    8.193E-01%                2.53E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   98.9 to  2000.1 keV)     1.017E+03  GPS/Source    

 Total Decayed Activity (   98.9 to  2000.1 keV) 1.5316135E+03  GPS/Source    





Page 1202 of 1334



Detector ID: 

SpectrumID: 9_20140127006_EffVerif Verification Date: 2014-01-27 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 9_Soil_TunaCan_90099_050312

Detector: Ge9 S/N100228730

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.36E+02 2.9%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.44E+02 4.3%

Comments:

                                                Performed byJustin D Lockhart / Jody Watson                                                   Reviewed by 1/27/2014

C:\User\CRpt\9_20140127006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector # 9

9_20140127006_EffVerif

SOP: ST-RD-0102 current rev 9_EfficiencyVerification.xls Printed 1/27/2014

P
a
g
e
 
1
2
0
3
 
o
f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 9_20140127006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge9 S/N100228730

       Source Date: 10/1/2006 11:00                

          Acquired: 1/27/2014 09:57:52

          Analyzed: 1/27/2014 11:58

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 9_Soil_TunaCan_90099_050312      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.359E+02           0.40

                 CS-137          3.870E+02           0.53

                 Co-1332         7.440E+02           0.70                 

-----------------------------------------------------------------------------

Total                            1.567E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  1

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det9\9_20140127006_EffVerif.An1



 Acquisition information

        Start time:                 1/27/2014 9:57:52 AM

        Live time:               7200

        Real time:               7243

        Dead time:                  0.59 %

        Detector ID:                    9



 Detector system                                                

      Ge9 S/N100228730                                                

                                                                      



 Calibration

        Filename:                   9_Soil_TunaCan.Clb

      9_Soil_TunaCan_90099_050312                                     

                                                                      



        Energy Calibration                                      

             Created:               3/1/2012 1:57:17 PM

             Zero offset:           0.074 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.269E-08 keV/channel^2



        Efficiency Calibration

             Created:               6/14/2012 10:19:51 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.30 %

             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 

                                    ( -3.950640E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.42 %

             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 

                                    ( -9.401100E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  1999.34keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  2

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0279



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.52     1513.   9.40   0.98  1.632E-02

    46.61    90228.   0.40   1.00  2.579E-02

    59.58   113489.   0.40   0.95  3.662E-02    59.54 100.000  4.359E+02 AM241 

    88.11     4431.   4.23   1.01  5.052E-02

   661.70    42601.   0.53   1.51  1.810E-02   661.66 100.000  3.870E+02 CS137 

  1173.28    23445.   0.73   1.93  1.163E-02

  1332.55    21471.   0.70   2.03  1.050E-02  1332.50 100.000  7.439E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.74    36.52      5612.      1513. 9.270E+04    9.40   0.982  -        

   185.90    46.56     22509.     90806. 3.521E+06    0.47   0.935  -        

   352.02    88.11      6367.      4431. 8.770E+04    4.23   1.012  -        

  4693.14  1173.28       793.     23445. 2.016E+06    0.73   1.926  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  

Page 1206 of 1334




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  3

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.93    59.58     20068.    113489.    15.762     0.40   0.945 

 CS-137   2646.19   661.70      1349.     42601.     5.917     0.53   1.513 

 Co-1332  5330.56  1332.55       140.     21471.     2.982     0.70   2.033 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.3588E+02                                      1.58E+05             

                            59.54 4.359E+02  (  2.546E+00 4.01E-01 1.00E+02 G  

 

CS-137       3.8704E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.580E+00 5.31E-01 1.00E+02 G  

 

Co-1332      7.4395E+02                                      1.93E+03             

                          1332.50 7.439E+02  (  2.004E+00 7.00E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay

Page 1207 of 1334




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  4

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3079E+02    4.3588E+02    4.010E-01%                2.55E+00

 CS-137       3.2692E+02    3.8704E+02    5.309E-01%                1.58E+00

 Co-1332      2.8397E+02    7.4395E+02    7.000E-01%                2.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.3 keV)     1.042E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.3 keV) 1.5668657E+03  GPS/Source    
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Detector ID: 

SpectrumID: 10_20140128003_EffVerif Verification Date: 2014-01-28 07:34

Analysis Description: ACVTop-259586;Tuna_Can_2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 10_Soil_TunaCan_90099_032812

Detector: Ge10 S/N08316756

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.52E+02 -0.6%
Cs-137 661.66 400 4.02E+02 -0.4%

Co-1332 1332.5 777 7.65E+02 1.5%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\10_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #10

10_20140128003_EffVerif

SOP: ST-RD-0102 current rev 10_EfficiencyVerification.xls Printed 1/28/2014

P
a
g
e
 
1
2
0
9
 
o
f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 10_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;Tuna_Can_2006 

          Detector: Ge10 S/N08316756

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 07:34:20

          Analyzed: 1/28/2014 09:35

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 10_Soil_TunaCan_90099_032812     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.516E+02           0.43

                 CS-137          4.016E+02           0.60

                 Co-1332         7.651E+02           0.79                 

-----------------------------------------------------------------------------

Total                            1.618E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  1

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;Tuna_Can_2006                                     

                                                                      



 Spectrum Filename: C:\User\SPC\Det10\10_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 7:34:20 AM

        Live time:               7200

        Real time:               7240

        Dead time:                  0.55 %

        Detector ID:                   10



 Detector system                                                

      Ge10 S/N08316756                                                

                                                                      



 Calibration

        Filename:                   10_Soil_TunaCan.Clb

      10_Soil_TunaCan_90099_032812                                    

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 9:27:47 AM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -1.974E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 3:35:54 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.76 %

             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 

                                    ( -2.634340E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.87 %

             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 

                                    ( -1.001096E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.56keV )

        Stop channel:            8000 (  1999.70keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  2

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1095



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.54    73403.   0.53   1.00  2.004E-02

    59.56    92762.   0.43   1.03  2.888E-02    59.54 100.000  4.516E+02 AM241 

    88.06     3332.   4.00   1.07  4.014E-02

   661.78    33695.   0.60   1.51  1.379E-02   661.66 100.000  4.016E+02 CS137 

  1173.48    18545.   0.81   1.92  8.946E-03

  1332.77    17042.   0.79   2.10  8.106E-03  1332.50 100.000  7.651E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.89    46.54     21063.     73403. 3.663E+06    0.53   0.999  -      s 

   351.91    88.06      3941.      3332. 8.299E+04    4.00   1.073  -      s 

  4693.31  1173.48       570.     18545. 2.073E+06    0.81   1.918  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  

Page 1212 of 1334




�



      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  3

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.97    59.56     15890.     92762.    12.884     0.43   1.029s

 CS-137   2646.27   661.78      1122.     33695.     4.680     0.60   1.514 

 Co-1332  5330.69  1332.77       133.     17042.     2.367     0.79   2.100 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5157E+02                                      1.58E+05             

                            59.54 4.516E+02 *(  2.873E+00 4.30E-01 1.00E+02 G  

 

CS-137       4.0164E+02                                      1.10E+04             

                           661.66 4.016E+02  (  1.893E+00 6.02E-01 1.00E+02 G  

 

Co-1332      7.6506E+02                                      1.93E+03             

                          1332.50 7.651E+02  (  2.534E+00 7.88E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  4

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4630E+02    4.5157E+02    4.298E-01%                2.87E+00

 CS-137       3.3923E+02    4.0164E+02    6.022E-01%                1.89E+00

 Co-1332      2.9194E+02    7.6506E+02    7.876E-01%                2.53E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.7 keV)     1.077E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.7 keV) 1.6182778E+03  GPS/Source    
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Detector ID: 

SpectrumID: 11_20140128006_EffVerif Verification Date: 2014-01-28 12:12

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: Ge11_TunaCanCal_90099_032912

Detector: Ge11 S/N09363993

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.51E+02 -0.5%
Cs-137 661.66 400 3.93E+02 1.8%

Co-1332 1332.5 777 7.45E+02 4.2%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\11_20140128006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #11

11_20140128006_EffVerif

SOP: ST-RD-0102 current rev 11_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
1
2
1
5
 
o
f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 11_20140128006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge11 S/N09363993

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 12:12:02

          Analyzed: 1/28/2014 14:13

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: Ge11_TunaCanCal_90099_032912     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.512E+02           0.41

                 CS-137          3.928E+02           0.57

                 Co-1332         7.446E+02           0.76                 

-----------------------------------------------------------------------------

Total                            1.589E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  1

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det11\11_20140128006_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 12:12:02 PM

        Live time:               7200

        Real time:               7253

        Dead time:                  0.73 %

        Detector ID:                   11



 Detector system                                                

      Ge11 S/N09363993                                                

                                                                      



 Calibration

        Filename:                   11_Soil_TunaCan.Clb

      Ge11_TunaCanCal_90099_032912                                    

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 1:09:34 PM

             Zero offset:           0.055 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.946E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 5:29:36 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.14 %

             Log(Eff):             -6.858644E-01 + (-3.337421E-01*Log(E) ) + 

                                    ( -3.199860E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.72 %

             Log(Eff):             -2.393599E+01 + ( 8.833910E+00*Log(E) ) + 

                                    ( -9.364157E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.58keV )

        Stop channel:            8000 (  1999.47keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  2

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0447



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.61    76427.   0.44   0.90  2.192E-02

    59.56    99539.   0.41   0.89  3.101E-02    59.54 100.000  4.512E+02 AM241 

    88.04     3438.   2.86   0.94  4.262E-02

   661.75    35702.   0.57   1.40  1.495E-02   661.66 100.000  3.928E+02 CS137 

  1173.34    19877.   0.78   1.79  9.629E-03

  1332.61    17813.   0.76   1.95  8.708E-03  1332.50 100.000  7.446E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.94    46.57     21516.     78449. 3.578E+06    0.51   0.876  -        

   351.76    88.03      3199.      3397. 7.969E+04    2.91   0.939  -       D

  4692.68  1173.34       526.     19877. 2.064E+06    0.78   1.785  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  3

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.86    59.56     16341.     99539.    13.825     0.41   0.888 

 CS-137   2645.88   661.75      1035.     35702.     4.959     0.57   1.401 

 Co-1332  5330.10  1332.61        87.     17813.     2.474     0.76   1.948 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5120E+02                                      1.58E+05             

                            59.54 4.512E+02  (  2.713E+00 4.08E-01 1.00E+02 G  

 

CS-137       3.9277E+02                                      1.10E+04             

                           661.66 3.928E+02  (  1.679E+00 5.70E-01 1.00E+02 G  

 

Co-1332      7.4460E+02                                      1.93E+03             

                          1332.50 7.446E+02  (  1.927E+00 7.63E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 2:13:01 PMPage  4

 TestAmerica, Inc                Spectrum name: 11_20140128006_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4593E+02    4.5120E+02    4.080E-01%                2.71E+00

 CS-137       3.3173E+02    3.9277E+02    5.699E-01%                1.68E+00

 Co-1332      2.8411E+02    7.4460E+02    7.631E-01%                1.93E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (  115.4 to  1999.5 keV)     1.062E+03  GPS/Source    

 Total Decayed Activity (  115.4 to  1999.5 keV) 1.5885686E+03  GPS/Source    
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Detector ID: 

SpectrumID: 12_20140128004_EffVerif Verification Date: 2014-01-28 14:18

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 12_TunaCanCal_90099_100212

Detector: Ge12 S/N10034336

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.47E+02 0.4%
Cs-137 661.66 400 3.94E+02 1.6%

Co-1332 1332.5 777 7.55E+02 2.8%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/28/2014

C:\User\CRpt\12_20140128004_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #12

12_20140128004_EffVerif

SOP: ST-RD-0102 current rev 11_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
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e
 
1
2
2
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1
3
3
4




Test America St. Louis                    Spectrum ID: 12_20140128004_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge12 S/N10034336

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 14:18:05

          Analyzed: 1/28/2014 16:18

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 12_TunaCanCal_90099_100212       

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.471E+02           0.42

                 CS-137          3.935E+02           0.58

                 Co-1332         7.554E+02           0.77                 

-----------------------------------------------------------------------------

Total                            1.596E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  1

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det12\12_20140128004_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 2:18:05 PM

        Live time:               7200

        Real time:               7246

        Dead time:                  0.63 %

        Detector ID:                   12



 Detector system                                                

      Ge12 S/N10034336                                                

                                                                      



 Calibration

        Filename:                   12_Soil_TunaCan.Clb

      12_TunaCanCal_90099_100212                                      

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 1:26:42 PM

             Zero offset:           0.049 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -3.945E-08 keV/channel^2



        Efficiency Calibration

             Created:               10/4/2012 9:05:44 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.70 %

             Log(Eff):             -7.827468E-01 + (-3.001271E-01*Log(E) ) + 

                                    ( -3.369562E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   0.96 %

             Log(Eff):             -2.288409E+01 + ( 8.352717E+00*Log(E) ) + 

                                    ( -8.812368E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.58keV )

        Stop channel:            8000 (  1999.36keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  2

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0087



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.55     1480.   9.57   0.89  1.444E-02

    46.52    77370.   0.54   1.12  2.228E-02

    59.52    99318.   0.42   1.11  3.121E-02    59.54 100.000  4.471E+02 AM241 

    87.99     3561.   4.10   1.18  4.277E-02

   661.67    37598.   0.58   1.62  1.571E-02   661.66 100.000  3.935E+02 CS137 

  1173.21    20770.   0.79   1.92  1.018E-02

  1332.49    19132.   0.77   2.06  9.220E-03  1332.50 100.000  7.554E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.89    36.55      5572.      1480. 1.025E+05    9.57   0.886  -      s 

   185.74    46.52     24066.     77370. 3.473E+06    0.54   1.118  -      s 

   351.46    87.99      4624.      3561. 8.326E+04    4.10   1.175  -      s 

  4691.80  1173.21       827.     20770. 2.040E+06    0.79   1.915  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  3

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.67    59.52     17591.     99318.    13.794     0.42   1.110s

 CS-137   2645.17   661.67      1535.     37598.     5.222     0.58   1.616 

 Co-1332  5329.33  1332.49       294.     19132.     2.657     0.77   2.055 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4707E+02                                      1.58E+05             

                            59.54 4.471E+02 *(  2.794E+00 4.18E-01 1.00E+02 G  

 

CS-137       3.9351E+02                                      1.10E+04             

                           661.66 3.935E+02  (  1.939E+00 5.75E-01 1.00E+02 G  

 

Co-1332      7.5535E+02                                      1.93E+03             

                          1332.50 7.554E+02  (  3.261E+00 7.65E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 4:18:56 PMPage  4

 TestAmerica, Inc                Spectrum name: 12_20140128004_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4186E+02    4.4707E+02    4.183E-01%                2.79E+00

 CS-137       3.3236E+02    3.9351E+02    5.754E-01%                1.94E+00

 Co-1332      2.8820E+02    7.5535E+02    7.652E-01%                3.26E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.4 keV)     1.062E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.4 keV) 1.5959352E+03  GPS/Source    
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Detector ID: 

SpectrumID: 14_20140124005_EffVerif Verification Date: 2014-01-24 08:37

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 14_TunaCan_90099_042312

Detector: Ge14 SN/11080670

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.50E+02 -0.3%
Cs-137 661.66 400 3.96E+02 1.0%

Co-1332 1332.5 777 7.52E+02 3.3%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/24/2014

C:\User\CRpt\14_20140124005_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #14

14_20140124005_EffVerif

SOP: ST-RD-0102 current rev 14_EfficiencyVerification_top2014.xls Printed 1/24/2014
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Test America St. Louis                    Spectrum ID: 14_20140124005_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge14 SN/11080670

       Source Date: 10/1/2006 11:00                

          Acquired: 1/24/2014 08:37:03

          Analyzed: 1/24/2014 10:38

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 14_TunaCan_90099_042312          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.504E+02           0.41

                 CS-137          3.959E+02           0.61

                 Co-1332         7.517E+02           0.83                 

-----------------------------------------------------------------------------

Total                            1.598E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/24/2014 10:38:02 AMPage  1

 TestAmerica, Inc.               Spectrum name: 14_20140124005_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det14\14_20140124005_EffVerif.An1



 Acquisition information

        Start time:                 1/24/2014 8:37:03 AM

        Live time:               7200

        Real time:               7252

        Dead time:                  0.72 %

        Detector ID:                   14



 Detector system                                                

      Ge14 SN/11080670                                                

                                                                      



 Calibration

        Filename:                   14_Soil_TunaCan.Clb

      14_TunaCan_90099_042312                                         

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 10:48:23 AM

             Zero offset:           0.130 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.050E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/23/2012 11:29:47 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.02 %

             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 

                                    ( -1.605331E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.28 %

             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 

                                    ( -9.371496E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.64keV )

        Stop channel:            8000 (  1999.52keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0538



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.71     1330.   9.37   0.74  1.399E-02

    46.66    77034.   0.50   0.77  2.180E-02

    59.60    98253.   0.41   0.78  3.069E-02    59.54 100.000  4.504E+02 AM241 

    87.91     3613.   3.51   0.89  4.194E-02

   661.71    31623.   0.61   1.37  1.313E-02   661.66 100.000  3.959E+02 CS137 

  1173.29    17093.   0.83   1.70  8.243E-03

  1332.57    15352.   0.83   1.88  7.422E-03  1332.50 100.000  7.517E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.27    36.71      4728.      1330. 9.509E+04    9.37   0.737  -      s 

   186.05    46.66     19645.     77034. 3.534E+06    0.50   0.771  -        

   351.01    87.91      3738.      3613. 8.616E+04    3.51   0.888  -      s 

  4692.81  1173.29       462.     17093. 2.074E+06    0.83   1.704  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.82    59.60     15728.     98253.    13.646     0.41   0.779 

 CS-137   2645.98   661.71       958.     31623.     4.392     0.61   1.366 

 Co-1332  5330.24  1332.57       122.     15352.     2.132     0.83   1.879 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5043E+02                                      1.58E+05             

                            59.54 4.504E+02  (  2.692E+00 4.05E-01 1.00E+02 G  

 

CS-137       3.9589E+02                                      1.10E+04             

                           661.66 3.959E+02  (  1.839E+00 6.06E-01 1.00E+02 G  

 

Co-1332      7.5170E+02                                      1.93E+03             

                          1332.50 7.517E+02  (  2.658E+00 8.29E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4518E+02    4.5043E+02    4.053E-01%                2.69E+00

 CS-137       3.3446E+02    3.9589E+02    6.060E-01%                1.84E+00

 Co-1332      2.8725E+02    7.5170E+02    8.288E-01%                2.66E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5980186E+03  GPS/Source    
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Detector ID: 

SpectrumID: 15_20140124007_EffVerif Verification Date: 2014-01-24 15:13

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 15_TunaCan_90099_032212

Detector: Ge15 SN/11012216

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.42E+02 1.5%
Cs-137 661.66 400 3.86E+02 3.5%

Co-1332 1332.5 777 7.51E+02 3.3%

Comments:

                                                Performed by____Jody Watson______________________                                                  Reviewed by 1/24/2014

C:\User\CRpt\15_20140124007_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #15

15_20140124007_EffVerif

SOP: ST-RD-0102 current rev 15_EfficiencyVerification.xls Printed 1/27/2014

P
a
g
e
 
1
2
3
3
 
o
f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 15_20140124007_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge15 SN/11012216

       Source Date: 10/1/2006 11:00                

          Acquired: 1/24/2014 15:13:10

          Analyzed: 1/24/2014 17:13

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 15_TunaCan_90099_032212          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.423E+02           0.46

                 CS-137          3.861E+02           0.67

                 Co-1332         7.514E+02           0.92                 

-----------------------------------------------------------------------------

Total                            1.580E+03
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 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det15\15_20140124007_EffVerif.An1



 Acquisition information

        Start time:                 1/24/2014 3:13:10 PM

        Live time:               7200

        Real time:               7227

        Dead time:                  0.37 %

        Detector ID:                   15



 Detector system                                                

      Ge15 SN/11012216                                                

                                                                      



 Calibration

        Filename:                   15_Soil_TunaCan.Clb

      15_TunaCan_90099_032212                                         

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 4:29:17 PM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -3.267E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/22/2012 1:03:01 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.00 %

             Log(Eff):             -6.894897E-01 + (-3.290613E-01*Log(E) ) + 

                                    ( -3.875629E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.13 %

             Log(Eff):             -2.362677E+01 + ( 8.666669E+00*Log(E) ) + 

                                    ( -9.214638E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.57keV )

        Stop channel:            8000 (  1999.52keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0029



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.55    63242.   0.50   0.95  1.954E-02

    59.54    86146.   0.46   1.02  2.737E-02    59.54 100.000  4.423E+02 AM241 

    88.03     3254.   4.88   1.09  3.706E-02

   661.65    27112.   0.67   1.55  1.155E-02   661.66 100.000  3.861E+02 CS137 

  1173.21    14966.   0.95   1.84  7.076E-03

  1332.50    13074.   0.92   1.94  6.325E-03  1332.50 100.000  7.514E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.66    46.49     20160.     68291. 3.495E+06    0.57   1.022  -        

   351.69    88.03      4872.      3254. 8.780E+04    4.88   1.089  -        

  4691.88  1173.21       622.     14966. 2.115E+06    0.95   1.839  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 TestAmerica, Inc.               Spectrum name: 15_20140124007_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.80    59.54     15953.     86146.    11.965     0.46   1.023 

 CS-137   2645.26   661.65      1040.     27112.     3.766     0.67   1.551 

 Co-1332  5329.37  1332.50       161.     13074.     1.816     0.92   1.937 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4227E+02                                      1.58E+05             

                            59.54 4.423E+02  (  3.036E+00 4.61E-01 1.00E+02 G  

 

CS-137       3.8607E+02                                      1.10E+04             

                           661.66 3.861E+02  (  2.179E+00 6.74E-01 1.00E+02 G  

 

Co-1332      7.5135E+02                                      1.93E+03             

                          1332.50 7.514E+02  (  3.557E+00 9.18E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3711E+02    4.4227E+02    4.613E-01%                3.04E+00

 CS-137       3.2615E+02    3.8607E+02    6.736E-01%                2.18E+00

 Co-1332      2.8708E+02    7.5135E+02    9.185E-01%                3.56E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.050E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5796848E+03  GPS/Source    
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Detector ID: 

SpectrumID: 17_20140123005_EffVerif Verification Date: 2014-01-23 11:17

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 17_TunaCan_90099_032612

Detector: Ge17 SN/11080671

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.37E+02 2.6%
Cs-137 661.66 400 3.87E+02 3.3%

Co-1332 1332.5 777 7.33E+02 5.6%

Comments:

                                                Performed byJody Watson                                                   Reviewed by 1/23/2014

C:\User\CRpt\17_20140123005_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #17

17_20140123005_EffVerif

SOP: ST-RD-0102 current rev 17_EfficiencyVerification.xls Printed 1/23/2014

P
a
g
e
 
1
2
3
9
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f
 
1
3
3
4




Test America St. Louis                    Spectrum ID: 17_20140123005_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge17 SN/11080671

       Source Date: 10/1/2006 11:00                

          Acquired: 1/23/2014 11:17:37

          Analyzed: 1/23/2014 13:18

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: 17_TunaCan_90099_032612          

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.371E+02           0.43

                 CS-137          3.868E+02           0.60

                 Co-1332         7.334E+02           0.79                 

-----------------------------------------------------------------------------

Total                            1.557E+03
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 TestAmerica, Inc.               Spectrum name: 17_20140123005_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det17\17_20140123005_EffVerif.An1



 Acquisition information

        Start time:                 1/23/2014 11:17:37 AM

        Live time:               7200

        Real time:               7248

        Dead time:                  0.66 %

        Detector ID:                   17



 Detector system                                                

      Ge17 SN/11080671                                                

                                                                      



 Calibration

        Filename:                   17_Soil_TunaCan.Clb

      17_TunaCan_90099_032612                                         

                                                                      



        Energy Calibration                                      

             Created:               2/29/2012 10:33:23 AM

             Zero offset:           0.108 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.584E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/12/2012 9:28:42 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.91 %

             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 

                                    ( -2.604461E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.00 %

             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 

                                    ( -9.075430E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.63keV )

        Stop channel:            8000 (  1999.54keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0187



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.59    73432.   0.50   0.76  2.104E-02

    59.58    91985.   0.43   0.76  2.959E-02    59.54 100.000  4.371E+02 AM241 

    88.06     3451.   4.45   0.83  4.060E-02

   661.65    33946.   0.60   1.33  1.443E-02   661.66 100.000  3.868E+02 CS137 

  1173.26    19157.   0.83   1.72  9.359E-03

  1332.50    17118.   0.79   1.86  8.481E-03  1332.50 100.000  7.334E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.85    46.59     17888.     73432. 3.489E+06    0.50   0.760  -        

   351.64    88.06      4826.      3451. 8.500E+04    4.45   0.825  -      s 

  4692.35  1173.26       773.     19157. 2.047E+06    0.83   1.724  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/23/2014 1:18:44 PMPage  3

 TestAmerica, Inc.               Spectrum name: 17_20140123005_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.75    59.58     15258.     91985.    12.776     0.43   0.764 

 CS-137   2645.46   661.65      1213.     33946.     4.715     0.60   1.331 

 Co-1332  5329.63  1332.50       157.     17118.     2.377     0.79   1.865 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.3712E+02                                      1.58E+05             

                            59.54 4.371E+02  (  2.748E+00 4.25E-01 1.00E+02 G  

 

CS-137       3.8679E+02                                      1.10E+04             

                           661.66 3.868E+02  (  1.880E+00 5.95E-01 1.00E+02 G  

 

Co-1332      7.3337E+02                                      1.93E+03             

                          1332.50 7.334E+02  (  2.619E+00 7.91E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (1087) Env32  G53W4.25  1/23/2014 1:18:44 PMPage  4

 TestAmerica, Inc.               Spectrum name: 17_20140123005_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3203E+02    4.3712E+02    4.253E-01%                2.75E+00

 CS-137       3.2679E+02    3.8679E+02    5.952E-01%                1.88E+00

 Co-1332      2.8033E+02    7.3337E+02    7.913E-01%                2.62E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.5 keV)     1.039E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.5 keV) 1.5572817E+03  GPS/Source    
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                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 3_20140207009_BGLong                                                           
Acquired: 2/7/2014 5:52:24 PM 
Detector: Ge 3 SN/131 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          2.36      2.21      2.26      2.35      2.46      2.51    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  1 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det3\3_20140207009_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:52:24 PM 
        Live time:              43200 
        Real time:              43263 
        Dead time:                  0.14 % 
        Detector ID:                    3 
 
 Detector system                                                 
      Ge 3 SN/131                                                      
                                                                       
 
 Calibration 
        Filename:                   3_QC.Clb 
      Ge3_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:25:37 PM 
             Zero offset:           0.122 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.421E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:38:10 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.59keV ) 
        Stop channel:            8000 (  2000.60keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  2 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1198 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.61      364.  15.71   1.39  6.689E-02    46.54   4.250  2.969E+00 PB210  
    63.15      412.  12.91   1.21  9.431E-02    63.29   3.810  2.648E+00 TH234  
    72.49      178.  25.77   0.85  1.099E-01 
    74.84      421.  11.88   0.85  1.138E-01 
    84.88      233.  18.28   0.86  1.302E-01 
    92.47      612.   9.28   1.55  1.357E-01    92.59   5.584  1.871E+00 TH234  
                                                93.35   5.561  1.878E+00 AC228  
   185.86      345.  13.76   1.13  1.149E-01   185.72  54.000  1.287E-01 U235   
                                               185.99   3.280  2.120E+00 Ra226  
   238.56      330.  14.41   1.46  1.011E-01   238.63  43.300  1.744E-01 PB212  
   295.30      223.  17.47   1.49  8.630E-02   295.09  19.300  3.099E-01 PB214  
   352.08      382.  13.60   1.36  7.138E-02   351.93  37.600  3.291E-01 PB214  
   609.77      368.  12.54   0.94  4.289E-02   609.31  46.090  4.304E-01 BI214  
  1120.90      135.  21.60   0.42  2.317E-02  1120.29  15.100  8.930E-01 BI214  
  1460.61      171.  11.80   0.96  1.865E-02  1460.83  10.670  1.991E+00 K40    
  1764.35      135.  12.51   0.97  1.571E-02  1764.49  15.400  1.295E+00 BI214  
 
 
 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************ 
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected 
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide 
 _____________________________________________________________________________ 
   299.35    74.90      1148.       472. 4.145E+03   13.59   1.483  -      sM 
   338.90    84.78       895.       314. 2.412E+03   18.70   1.476  -      sM 
   368.45    92.08       906.       243. 1.790E+03   18.66   0.866  -       D 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   L - Peak written from unknown list. 
   C - Area < Critical level. 
   M - Peak is close to a library peak. 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  3 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.10    46.61       830.       364.     0.008    15.71   1.395s 
 TH-234    252.33    63.15       690.       412.     0.010    12.91   1.214s 
 TH-234    370.17    92.59       915.       293.     0.007    15.74   0.866D 
 Ra-226    743.52   185.86       545.       345.     0.008    13.76   1.130s 
 PB-212    954.44   238.56       525.       330.     0.008    14.41   1.456s 
 PB-214   1181.54   295.30       370.       223.     0.005    17.47   1.493s 
 PB-214   1408.77   352.08       479.       382.     0.009    13.60   1.356s 
 BI-214   2439.85   609.77       320.       368.     0.009    12.54   0.939s 
 BI-214   4484.21  1120.90       110.       135.     0.003    21.60   0.423s 
 K-40     5842.29  1460.61        46.       171.     0.004    11.80   0.958s 
 BI-214   7056.17  1764.35        23.       135.     0.003    12.51   0.968s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.9915E+00                                      4.66E+11              
                          1460.83 1.991E+00  (  3.986E-01 1.18E+01 1.07E+01 G   
  
PB-210   N   2.9693E+00                                      8.14E+03              
                            46.54 2.969E+00 *(  1.117E+00 1.57E+01 4.25E+00 G   
  
PB-212   N   1.7437E-01                                      6.98E+02              
                           238.63 1.744E-01  (  5.793E-02 1.44E+01 4.33E+01 G   
                           300.03 0.000E+00     6.119E-02 0.00E+00 3.28E+00 GA  
  
PB-214   N   3.2261E-01                                      5.84E+05              
                           351.93 3.291E-01 *(  9.026E-02 1.36E+01 3.76E+01 G   
                           295.09 3.099E-01  (  1.283E-01 1.75E+01 1.93E+01 G   
                           242.00 0.000E+00 %   3.341E-01 6.79E+01 7.43E+00 GA  
  
BI-214   N   4.3039E-01                                      5.84E+05              
                           609.31 4.304E-01 *(  1.007E-01 1.25E+01 4.61E+01 G   
                          1120.29 8.930E-01 +   3.412E-01 2.16E+01 1.51E+01 G   
                          1764.49 1.295E+00 +   2.382E-01 1.25E+01 1.54E+01 G   
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  4 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments             
  
TH-234   N   2.6478E+00                                      1.63E+12              
                            63.29 2.648E+00 *(  8.041E-01 1.29E+01 3.81E+00 G   
                            92.59 8.941E-01 -   4.389E-01 1.57E+01 5.58E+00 G   
  
Ra-226       2.1200E+00                                      5.84E+05              
                           185.99 2.120E+00 *(  6.851E-01 1.38E+01 3.28E+00 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  5 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.5952E-01 
 NA-22   <    3.7663E-02 
 K-40         1.9915E+00   1.1800E+01%               3.986E-01 
 Sc-46   <    3.6560E-02 
 CR-51   <    2.5583E-01 
 MN-54   <    3.7157E-02 
 FE-59   <    7.1356E-02 
 Co-56   <    4.3469E-02 
 CO-57   <    1.8079E-02 
 CO-58   <    3.7743E-02 
 CO-60   <    5.8210E-02 
 ZN-65   <    8.3585E-02 
 NB-94   <    2.0020E-02 
 ZR-95   <    7.4444E-02 
 NB-95   <    3.4596E-02 
 RU-103  <    3.5547E-02 
 RH-106  <    3.0542E-01 
 AG-108M <    2.7103E-02 
 AG-110M <    7.0170E-02 
 SN-113  <    4.1635E-02 
 SB-124  <    4.8621E-02 
 SB-125  <    4.1871E-02 
 I-131   <    2.5714E-02 
 BA-133  <    3.1999E-02 
 CS-134  <    1.8617E-02 
 CS-137  <    3.3086E-02 
 CE-139  <    1.6902E-02 
 Ba-140  <    1.4246E-01 
 La-140  <    1.9769E-02 
 CE-141  <    2.6327E-02 
 CE-144  <    1.5722E-01 
 PM-144  <    5.1581E-02 
 EU-152  <    1.1144E-01 
 EU-154  <    1.4978E-01 
 EU-155  <    7.3977E-02 
 HF-181  <    3.2844E-02 
 Ta-182  <    1.4904E-01 
 Hg-203  <    2.0382E-02 
 TL-208  <    5.4174E-02 
 pm-146  <    1.1359E-01 
 y-88    <    5.6868E-02 
 PB-210 #     2.9693E+00   1.5707E+01%               1.117E+00 
 PB-212 #     1.7437E-01   1.4407E+01%               5.793E-02 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  6 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 PB-214       3.2261E-01   1.1071E+01%               9.026E-02 
 BI-207  <    3.5436E-02 
 BI-212  <    6.7221E-01 
 BI-214       4.3039E-01   1.2543E+01%               1.007E-01 
 BI-210M <    4.3675E-02 
 RA-224  <    6.0144E-01 
 AC-228  <    2.3613E-01 
 TH-227  <    1.8245E-01 
 TH-229  <    2.3728E-01 
 TH-234       2.6478E+00   1.2905E+01%               8.041E-01 
 PA-231  <    6.8767E-01 
 PA-233  <    6.3589E-02 
 PA-234  <    9.4503E-02 
 PA-234M <    5.0489E+00 
 Ra-226 #     2.1200E+00   1.3757E+01%               6.851E-01 
 U-235   <    1.7103E-01 
 AM-241  <    8.9450E-02 
 Np-237  <    1.8145E-01 
 
   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (  109.5 to  2000.6 keV)     1.066E+01  DPS            
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 4_20140207009_BGLong                                                          
Acquired: 2/7/2014 5:53:16 PM
Detector: Ge 4 SN/181
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.32      1.20      1.24      1.27      1.39      1.43    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  1
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det4\4_20140207009_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 5:53:16 PM
        Live time:              43200
        Real time:              43934
        Dead time:                  1.67 %
        Detector ID:                    4

 Detector system                                                
      Ge 4 SN/181                                                     
                                                                      

 Calibration
        Filename:                   4_QC.Clb
      4_QA-D_Rad11-0018_032612                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 2:55:17 PM
             Zero offset:           0.091 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.917E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 7:34:55 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  1999.44keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 6:05:57 AMPage  2
 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.4333

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.52      443.   9.85   1.02  3.532E-02    46.54   4.250  6.823E+00 PB210 
    63.30      346.  12.70   1.07  4.644E-02    63.29   3.810  4.527E+00 TH234 
    77.33       88.  29.52   0.83  5.580E-02
    92.63      454.  10.46   1.30  6.309E-02    92.59   5.584  2.983E+00 TH234 
                                                93.35   5.561  2.994E+00 AC228 
   185.68      234.  14.89   1.25  5.802E-02   185.72  54.000  1.729E-01 U235  
                                               185.99   3.280  2.848E+00 Ra226 
   238.54      149.  23.41   0.76  5.338E-02   238.63  43.300  1.492E-01 PB212 
  1459.97       76.  15.09   1.34  7.834E-03  1460.83  10.670  2.114E+00 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   309.18    77.43       300.       109. 1.953E+03   29.14   1.009  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.62    46.52       397.       443.     0.010     9.85   1.020s
 TH-234    252.69    63.30       396.       346.     0.008    12.70   1.068s
 TH-234    369.94    92.63       450.       454.     0.011    10.46   1.305s
 Ra-226    741.97   185.68       280.       234.     0.005    14.89   1.247s
 PB-212    953.31   238.54       305.       149.     0.003    23.41   0.761s
 K-40     5839.93  1459.97        10.        76.     0.002    15.09   1.340s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   2.1140E+00                                      4.66E+11             
                          1460.83 2.114E+00  (  4.763E-01 1.51E+01 1.07E+01 G  
 
PB-210   N   6.8233E+00                                      8.14E+03             
                            46.54 6.823E+00 *(  1.474E+00 9.85E+00 4.25E+00 G  
 
PB-212   N   1.4925E-01                                      6.98E+02             
                           238.63 1.492E-01 @(  8.423E-02 2.34E+01 4.33E+01 G  
                           300.03 0.000E+00     1.084E-01 0.00E+00 3.28E+00 GA 
 
TH-234   N   4.5275E+00                                      1.63E+12             
                            63.29 4.527E+00 *(  1.249E+00 1.27E+01 3.81E+00 G  
                            92.59 2.983E+00 -   6.674E-01 1.05E+01 5.58E+00 G  
 
Ra-226       2.8477E+00                                      5.84E+05             
                           185.99 2.848E+00 *(  9.819E-01 1.49E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
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 TestAmerica                     Spectrum name: 4_20140207009_BGLong.An1         
                                                                                 
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.1751E-01
 NA-22   <    3.0512E-02
 K-40         2.1140E+00   1.5092E+01%               4.763E-01
 Sc-46   <    9.7228E-02
 CR-51   <    1.4852E-01
 MN-54   <    3.6471E-02
 FE-59   <    1.2203E-01
 Co-56   <    6.3694E-02
 CO-57   <    3.1763E-02
 CO-58   <    7.9703E-02
 CO-60   <    8.9452E-02
 ZN-65   <    1.3757E-01
 NB-94   <    9.5530E-02
 ZR-95   <    5.4190E-02
 NB-95   <    2.9988E-02
 RU-103  <    2.1129E-02
 RH-106  <    4.9588E-01
 AG-108M <    1.8794E-02
 AG-110M <    9.7274E-02
 SN-113  <    6.3317E-02
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 SB-124  <    4.7097E-02
 SB-125  <    1.3057E-01
 I-131   <    2.3199E-02
 BA-133  <    2.4083E-02
 CS-134  <    2.6322E-02
 CS-137  <    1.0268E-01
 CE-139  <    1.8519E-02
 Ba-140  <    1.6813E-01
 La-140  <    2.2838E-02
 CE-141  <    3.1372E-02
 CE-144  <    2.0457E-01
 PM-144  <    8.0287E-02
 EU-152  <    1.1301E-01
 EU-154  <    5.8298E-01
 EU-155  <    1.4410E-01
 HF-181  <    5.1381E-02
 Ta-182  <    3.4310E-01
 Hg-203  <    4.1422E-02
 TL-208  <    8.1560E-02
 pm-146  <    2.0045E-01
 y-88    <    3.6174E-02
 PB-210 #     6.8233E+00   9.8458E+00%               1.474E+00
 PB-212 #     1.4925E-01   2.3408E+01%               8.423E-02
 PB-214  <    1.1940E-01
 BI-207  <    5.3122E-02
 BI-212  <    9.0269E-01
 BI-214  <    1.0421E-01
 BI-210M <    4.9959E-02
 RA-224  <    7.8254E-01
 AC-228  <    3.8950E-01
 TH-227  <    2.1710E-01
 TH-229  <    3.5609E-01
 TH-234 #     4.5275E+00   1.2697E+01%               1.249E+00
 PA-231  <    1.0592E+00
 PA-233  <    8.5972E-02
 PA-234  <    1.8587E-01
 PA-234M <    7.7894E+00
 Ra-226 #     2.8477E+00   1.4890E+01%               9.819E-01
 U-235   <    2.9168E-01
 AM-241  <    1.0676E-01
 Np-237  <    1.2390E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.646E+01  DPS           
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                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 5_20140207010_BGLong                                                           
Acquired: 2/7/2014 5:53:46 PM 
Detector: Ge 5 SN/157 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          1.45      1.30      1.35      1.45      1.55      1.60    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  1 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det5\5_20140207010_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:53:46 PM 
        Live time:              43200 
        Real time:              43369 
        Dead time:                  0.39 % 
        Detector ID:                    5 
 
 Detector system                                                 
      Ge 5 SN/157                                                      
                                                                       
 
 Calibration 
        Filename:                   5_QC.Clb 
      Ge5_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:35:48 PM 
             Zero offset:           0.158 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.911E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:03:22 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.62keV ) 
        Stop channel:            8000 (  2000.81keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1866 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.68      352.  11.84   1.11  5.694E-02    46.54   4.250  3.381E+00 PB210  
    59.59      130.  25.61   0.99  7.427E-02    59.54  35.900  1.130E-01 AM241  
    63.33      430.  10.63   1.03  7.929E-02    63.29   3.810  3.301E+00 TH234  
    92.44      369.   9.28   0.83  1.129E-01    92.59   5.584  1.356E+00 TH234  
   185.85      250.  17.19   1.08  9.604E-02   185.72  54.000  1.115E-01 U235   
                                               185.99   3.280  1.838E+00 Ra226  
   295.19      141.  23.02   1.04  6.953E-02   295.09  19.300  2.432E-01 PB214  
   351.83      170.  19.11   1.24  5.573E-02   351.93  37.600  1.872E-01 PB214  
   609.12      193.  16.49   1.48  3.199E-02   609.31  46.090  3.030E-01 BI214  
                                               610.30   5.750  2.433E+00 RU103  
   661.59      136.  15.56   0.60  2.860E-02   661.66  85.210  1.292E-01 CS137  
  1459.71       86.  18.96   0.92  1.300E-02  1460.83  10.670  1.435E+00 K40    
  1763.72       53.  19.51   0.43  1.105E-02  1764.49  15.400  7.163E-01 BI214  
 No unknown peaks passed sensitivity test. 
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.25    46.68       379.       352.     0.008    11.84   1.108s 
 AM-241    237.95    59.59       326.       130.     0.003    25.61   0.993s 
 TH-234    252.92    63.33       434.       430.     0.010    10.63   1.033s 
 TH-234    369.64    92.49       450.       495.     0.011     9.68   1.420s 
 Ra-226    743.38   185.85       399.       250.     0.006    17.19   1.078s 
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM       
 PB-214   1181.02   295.19       238.       141.     0.003    23.02   1.039s 
 PB-214   1407.66   351.83       230.       170.     0.004    19.11   1.243s 
 BI-214   2437.17   609.12       164.       193.     0.004    16.49   1.483  
 CS-137   2647.09   661.59        78.       136.     0.003    15.56   0.600s 
 K-40     5838.30  1459.71        30.        86.     0.002    18.96   0.923s 
 BI-214   7053.00  1763.72         9.        53.     0.001    19.51   0.432s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.4354E+00                                      4.66E+11              
                          1460.83 1.435E+00 &(  4.712E-01 1.90E+01 1.07E+01 G   
  
CS-137   I   1.2916E-01                                      1.10E+04              
                           661.66 1.292E-01  (  4.166E-02 1.56E+01 8.52E+01 G   
  
PB-210   N   3.3813E+00                                      8.14E+03              
                            46.54 3.381E+00 *(  8.963E-01 1.18E+01 4.25E+00 G   
  
PB-214   N   2.0622E-01                                      5.84E+05              
                           351.93 1.872E-01  (  8.097E-02 1.91E+01 3.76E+01 G   
                           295.09 2.432E-01 *(  1.287E-01 2.30E+01 1.93E+01 G   
                           242.00 0.000E+00 %   2.886E-01 4.27E+01 7.43E+00 GA  
  
BI-214   N   3.0297E-01                                      5.84E+05              
                           609.31 3.030E-01  (  9.794E-02 1.65E+01 4.61E+01 G   
                          1120.29 0.000E+00 %   2.422E-01 3.61E+02 1.51E+01 G   
                          1764.49 7.163E-01 +   2.305E-01 1.95E+01 1.54E+01 G   
  
TH-234   N   3.3011E+00                                      1.63E+12              
                            63.29 3.301E+00 *(  7.648E-01 1.06E+01 3.81E+00 G   
                            92.59 1.817E+00 -   3.729E-01 9.68E+00 5.58E+00 G   
  
Ra-226       1.8377E+00                                      5.84E+05              
                           185.99 1.838E+00 *(  7.042E-01 1.72E+01 3.28E+00 G   
  
AM-241   T   1.1297E-01                                      1.58E+05              
                            59.54 1.130E-01  (  7.547E-02 2.56E+01 3.59E+01 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
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   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.1837E-01 
 NA-22   <    3.0246E-02 
 K-40         1.4354E+00   1.8965E+01%               4.712E-01 
 Sc-46   <    4.7148E-02 
 CR-51   <    2.0036E-01 
 MN-54   <    3.8774E-02 
 FE-59   <    5.9768E-02 
 Co-56   <    5.0434E-02 
 CO-57   <    1.5205E-02 
 CO-58   <    1.9360E-02 
 CO-60   <    8.5671E-02 
 ZN-65   <    1.0389E-01 
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 NB-94   <    2.0021E-02 
 ZR-95   <    7.4511E-02 
 NB-95   <    4.9664E-02 
 RU-103  <    3.7006E-02 
 RH-106  <    2.6166E-01 
 AG-108M <    1.3899E-02 
 AG-110M <    2.1518E-02 
 SN-113  <    4.8677E-02 
 SB-124  <    3.5662E-02 
 SB-125  <    9.7993E-02 
 I-131   <    3.8202E-02 
 BA-133  <    2.9891E-02 
 CS-134  <    2.2522E-02 
 CS-137       1.2916E-01   1.5563E+01%               4.166E-02 
 CE-139  <    2.0715E-02 
 Ba-140  <    1.3751E-01 
 La-140  <    5.2027E-02 
 CE-141  <    2.7102E-02 
 CE-144  <    7.4496E-02 
 PM-144  <    4.9533E-02 
 EU-152  <    1.2344E-01 
 EU-154  <    1.3320E-01 
 EU-155  <    7.6038E-02 
 HF-181  <    4.2451E-02 
 Ta-182  <    5.6967E-02 
 Hg-203  <    1.2882E-02 
 TL-208  <    5.3313E-02 
 pm-146  <    1.3632E-01 
 y-88    <    5.4264E-02 
 PB-210 #     3.3813E+00   1.1842E+01%               8.963E-01 
 PB-212  <    5.3366E-02 
 PB-214 #     2.0622E-01   1.4958E+01%               8.097E-02 
 BI-207  <    4.8466E-02 
 BI-212  <    5.5739E-01 
 BI-214       3.0297E-01   1.6491E+01%               9.794E-02 
 BI-210M <    3.5067E-02 
 RA-224  <    2.7314E-01 
 AC-228  <    1.8039E-01 
 TH-227  <    1.4320E-01 
 TH-229  <    5.1786E-01 
 TH-234 #     3.3011E+00   1.0625E+01%               7.648E-01 
 PA-231  <    9.5304E-01 
 PA-233  <    6.8718E-02 
 PA-234  <    4.3191E-02 
 PA-234M <    5.3510E+00 
 Ra-226 #     1.8377E+00   1.7186E+01%               7.042E-01 
 U-235   <    1.5866E-01 
 AM-241 #     1.1297E-01   2.5605E+01%               7.547E-02 
 Np-237  <    1.2738E-01 
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   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (   37.6 to  2000.8 keV)     1.071E+01  DPS            
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 7_20140207004_BGLong                                                          
Acquired: 2/7/2014 5:13:06 PM
Detector: Ge 7 SN/154
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.25      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  1
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 5:13:06 PM
        Live time:              43200
        Real time:              43796
        Dead time:                  1.36 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.12keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:23:41 AMPage  2
 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1099

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.48      366.  10.88   1.00  8.098E-02    46.54   4.250  2.454E+00 PB210 
    63.27      456.   9.22   0.73  1.228E-01    63.29   3.810  2.254E+00 TH234 
    74.91      111.  24.21   0.87  1.517E-01
    77.10      104.  26.33   0.87  1.572E-01
    92.51      521.   6.42   0.89  1.860E-01    92.59   5.584  1.160E+00 TH234 
                                                93.35   5.561  1.163E+00 AC228 
   185.69      252.  11.46   0.85  1.633E-01   185.72  54.000  6.615E-02 U235  
                                               185.99   3.280  1.090E+00 Ra226 
   238.51      149.  21.89   0.88  1.417E-01   238.63  43.300  5.634E-02 PB212 
   609.02       91.  26.72   0.86  5.309E-02   609.31  46.090  8.577E-02 BI214 
  1000.86       57.  27.62   0.74  2.864E-02  1001.00   0.837  5.472E+00 PA234M
  1118.49       57.  25.76   0.28  2.537E-02  1120.29  15.100  3.444E-01 BI214 
  1460.47      121.  11.98   0.64  1.997E-02  1460.83  10.670  1.311E+00 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.05    74.87       284.       135. 8.898E+02   23.27   1.018  -        
   307.81    77.06       258.       100. 6.341E+02   28.18   0.690  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.48    46.48       348.       366.     0.008    10.88   1.003s
 TH-234    252.62    63.27       357.       456.     0.011     9.22   0.726 
 TH-234    369.63    92.51       296.       592.     0.014     6.72   1.106s
 Ra-226    742.35   185.69       194.       252.     0.006    11.46   0.849 
 PB-212    953.67   238.51       251.       149.     0.003    21.89   0.876 
 BI-214   2435.78   609.02       106.        91.     0.002    26.72   0.856s
 PA-234M  4003.19  1000.86        40.        57.     0.001    27.62   0.738s
 BI-214   4473.71  1118.49        28.        57.     0.001    25.76   0.281s
 K-40     5841.56  1460.47        12.       121.     0.003    11.98   0.645s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.3111E+00                                      4.66E+11             
                          1460.83 1.311E+00 *(  2.073E-01 1.20E+01 1.07E+01 G  
 
PB-210   N   2.4541E+00                                      8.14E+03             
                            46.54 2.454E+00  (  6.015E-01 1.09E+01 4.25E+00 G  
 
PB-212   N   5.6341E-02                                      6.98E+02             
                           238.63 5.634E-02  (  2.886E-02 2.19E+01 4.33E+01 G  
                           300.03 0.000E+00     4.460E-02 0.00E+00 3.28E+00 GA 
 
BI-214   N   8.5771E-02                                      5.84E+05             
                           609.31 8.577E-02 *(  4.802E-02 2.67E+01 4.61E+01 G  
                          1120.29 3.444E-01 &   1.654E-01 2.58E+01 1.51E+01 G  
                          1764.49 0.000E+00     6.547E-02 0.00E+00 1.54E+01 G  
 
TH-234   N   2.2535E+00                                      1.63E+12             
                            63.29 2.254E+00  (  4.490E-01 9.22E+00 3.81E+00 G  
                            92.59 1.318E+00 -   1.848E-01 6.72E+00 5.58E+00 G  
 
PA-234M  N   5.4722E+00                                      1.63E+12             
                          1001.00 5.472E+00 ?(  3.120E+00 2.76E+01 8.37E-01 G  
                           766.41 0.000E+00 %   5.179E+00 7.86E+01 2.94E-01 G  
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 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       1.0897E+00                                      5.84E+05             
                           185.99 1.090E+00  (  2.924E-01 1.15E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.8667E-01
 NA-22   <    2.0334E-02
 K-40   #     1.3111E+00   1.1982E+01%               2.073E-01
 Sc-46   <    3.1710E-02
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 CR-51   <    6.5033E-02
 MN-54   <    2.6224E-02
 FE-59   <    3.9565E-02
 Co-56   <    2.1672E-02
 CO-57   <    8.4961E-03
 CO-58   <    2.8789E-02
 CO-60   <    3.6625E-02
 ZN-65   <    7.1212E-02
 NB-94   <    2.3063E-02
 ZR-95   <    3.4796E-02
 NB-95   <    2.4631E-02
 RU-103  <    1.7574E-02
 RH-106  <    2.2495E-01
 AG-108M <    8.4804E-03
 AG-110M <    1.3917E-02
 SN-113  <    1.0993E-02
 SB-124  <    3.0922E-02
 SB-125  <    5.8776E-02
 I-131   <    8.0141E-03
 BA-133  <    2.2622E-02
 CS-134  <    1.7287E-02
 CS-137  <    3.1927E-02
 CE-139  <    1.1651E-02
 Ba-140  <    6.5801E-02
 La-140  <    4.8598E-02
 CE-141  <    9.7812E-03
 CE-144  <    6.7420E-02
 PM-144  <    2.2885E-02
 EU-152  <    6.4913E-02
 EU-154  <    2.0344E-01
 EU-155  <    3.4814E-02
 HF-181  <    1.7542E-02
 Ta-182  <    8.6127E-02
 Hg-203  <    1.3271E-02
 TL-208  <    3.3659E-02
 pm-146  <    6.5505E-02
 y-88    <    3.4449E-02
 PB-210       2.4541E+00   1.0881E+01%               6.015E-01
 PB-212       5.6341E-02   2.1889E+01%               2.886E-02
 PB-214  <    4.4375E-02
 BI-207  <    2.3606E-02
 BI-212  <    1.4057E-01
 BI-214 #     8.5771E-02   2.6720E+01%               4.802E-02
 BI-210M <    1.1919E-02
 RA-224  <    3.3196E-01
 AC-228  <    1.3068E-01
 TH-227  <    4.2418E-02
 TH-229  <    2.6094E-01
 TH-234       2.2535E+00   9.2222E+00%               4.490E-01
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 TestAmerica                     Spectrum name: 7_20140207004_BGLong.An1         
                                                                                 
 PA-231  <    4.5010E-01
 PA-233  <    2.3676E-02
 PA-234  <    5.0023E-02
 PA-234M#     5.4722E+00   2.7616E+01%               3.120E+00
 Ra-226       1.0897E+00   1.1460E+01%               2.924E-01
 U-235   <    8.9616E-02
 AM-241  <    4.7084E-02
 Np-237  <    7.8646E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     1.272E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140207003_BGLong                                                          
Acquired: 2/7/2014 12:51:01 PM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:01 PM
        Live time:              43200
        Real time:              43248
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   10 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1464

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
   186.17      110.  28.81   0.60  1.398E-01   185.99   3.280  5.554E-01 Ra226 
   238.43      152.  19.66   0.90  1.229E-01   238.63  43.300  6.600E-02 PB212 
   351.89      234.  16.03   1.16  8.641E-02   351.93  37.600  1.669E-01 PB214 
   511.08     1248.   4.67   2.40  6.207E-02   511.86  20.000  2.329E+00 RH106 
   609.28      235.  17.71   1.31  5.258E-02   609.31  46.090  2.248E-01 BI214 
                                               610.30   5.750  1.805E+00 RU103 
  1120.62       74.  19.70   1.43  2.761E-02  1120.29  15.100  4.090E-01 BI214 
  1460.68      183.  11.45   1.23  2.339E-02  1460.83  10.670  1.694E+00 K40   
  1764.62       91.  14.78   0.80  2.159E-02  1764.49  15.400  6.334E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
  1406.94   351.89       282.       234. 2.710E+03   16.03   1.157  -        
  2043.66   511.08       367.      1248. 2.010E+04    4.67   2.401  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Ra-226    744.18   186.17       298.       110.     0.003    28.81   0.598s
 PB-212    953.18   238.43       260.       152.     0.004    19.66   0.897 
 BI-214   2436.49   609.28       282.       235.     0.005    17.71   1.307 
 BI-214   4482.41  1120.62        37.        74.     0.002    19.70   1.427s
 K-40     5843.42  1460.68        41.       183.     0.004    11.45   1.231s
 BI-214   7060.18  1764.62        15.        91.     0.002    14.78   0.795s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.6941E+00                                      4.66E+11             
                          1460.83 1.694E+00  (  3.030E-01 1.15E+01 1.07E+01 G  
 
PB-212   N   6.6001E-02                                      6.98E+02             
                           238.63 6.600E-02  (  3.390E-02 1.97E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.556E-01 4.30E+03 3.28E+00 GA 
 
BI-214   N   2.2479E-01                                      5.84E+05             
                           609.31 2.248E-01  (  7.729E-02 1.77E+01 4.61E+01 G  
                          1120.29 4.090E-01 +   1.731E-01 1.97E+01 1.51E+01 G  
                          1764.49 6.334E-01 +   1.445E-01 1.48E+01 1.54E+01 G  
 
Ra-226       5.5537E-01                                      5.84E+05             
                           185.99 5.554E-01  (  4.198E-01 2.88E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.4672E-01
 NA-22   <    2.3989E-02
 K-40         1.6941E+00   1.1451E+01%               3.030E-01
 Sc-46   <    2.9456E-02
 CR-51   <    2.0614E-01
 MN-54   <    2.9827E-02
 FE-59   <    4.1403E-02
 Co-56   <    3.5680E-02
 CO-57   <    1.3418E-02
 CO-58   <    3.3158E-02
 CO-60   <    4.4977E-02
 ZN-65   <    4.2199E-02
 NB-94   <    3.7097E-02
 ZR-95   <    6.2724E-02
 NB-95   <    1.5511E-02
 RU-103  <    2.7613E-02
 RH-106  <    3.6621E-01
 AG-108M <    2.6081E-02
 AG-110M <    2.4467E-02
 SN-113  <    1.4683E-02
 SB-124  <    3.8332E-02
 SB-125  <    6.6892E-02
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 I-131   <    1.9350E-02
 BA-133  <    2.7351E-02
 CS-134  <    3.9638E-02
 CS-137  <    3.0731E-02
 CE-139  <    1.7557E-02
 Ba-140  <    1.2058E-01
 La-140  <    3.8303E-02
 CE-141  <    3.9251E-02
 CE-144  <    9.6363E-02
 PM-144  <    3.7166E-02
 EU-152  <    7.5958E-02
 EU-154  <    1.0455E-01
 EU-155  <    5.0486E-02
 HF-181  <    2.9291E-02
 Ta-182  <    7.8226E-02
 Hg-203  <    2.1486E-02
 TL-208  <    4.0031E-02
 pm-146  <    3.5912E-02
 y-88    <    4.7413E-02
 PB-210  <    7.8959E-01
 PB-212       6.6001E-02   1.9662E+01%               3.390E-02
 PB-214  <    7.7357E-02
 BI-207  <    3.3108E-02
 BI-212  <    3.8369E-01
 BI-214       2.2479E-01   1.7713E+01%               7.729E-02
 BI-210M <    3.7323E-02
 RA-224  <    4.6712E-01
 AC-228  <    1.4607E-01
 TH-227  <    9.6829E-02
 TH-229  <    3.1588E-01
 TH-234  <    4.7684E-01
 PA-231  <    7.1726E-01
 PA-233  <    2.5530E-02
 PA-234  <    6.8832E-02
 PA-234M <    2.9513E+00
 Ra-226       5.5537E-01   2.8805E+01%               4.198E-01
 U-235   <    1.1971E-01
 AM-241  <    7.5346E-02
 Np-237  <    7.2771E-02
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.540E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140207003_BGLong                                                         
Acquired: 2/7/2014 12:52:04 PM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.19      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:52:04 PM
        Live time:              43200
        Real time:              43289
        Dead time:                  0.21 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:12 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0968

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    41.86      302.  19.07   1.00  5.632E-02
    46.51      784.   7.73   1.05  6.247E-02    46.54   4.250  6.835E+00 PB210 
    52.58      426.  13.97   1.05  7.050E-02
    63.21      748.   8.07   0.98  8.456E-02    63.29   3.810  5.371E+00 TH234 
    74.68      181.  20.22   0.86  9.953E-02
    77.30      169.  20.31   0.86  1.030E-01
    92.62     1074.   6.11   1.19  1.178E-01    92.59   5.584  3.778E+00 TH234 
                                                93.35   5.561  3.791E+00 AC228 
   185.62      564.  10.05   1.15  1.025E-01   185.72  54.000  2.360E-01 U235  
                                               185.99   3.280  3.888E+00 Ra226 
   238.63      313.  12.77   1.15  8.998E-02   238.63  43.300  1.859E-01 PB212 
   294.94      128.  25.61   1.21  7.661E-02   295.09  19.300  2.004E-01 PB214 
   351.86      246.  18.43   1.00  6.316E-02   351.93  37.600  2.402E-01 PB214 
   511.10     1144.   5.40   2.37  4.528E-02   511.86  20.000  2.928E+00 RH106 
   583.09      161.  19.05   1.43  4.019E-02   583.02  84.500  1.097E-01 TL208 
   609.24      235.  18.10   1.63  3.833E-02   609.31  46.090  3.077E-01 BI214 
                                               610.30   5.750  2.471E+00 RU103 
  1000.33      128.  17.35   1.23  2.286E-02  1001.00   0.837  1.551E+01 PA234M
  1460.90      116.  24.55   0.95  1.673E-02  1460.83  10.670  1.511E+00 K40   
  1765.34      102.  13.85   0.58  1.432E-02  1764.49  15.400  1.071E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   167.17    41.86       956.       302. 5.371E+03   19.07   0.999  -      s 
   210.05    52.58       890.       426. 6.042E+03   13.97   1.050  -      s 
   297.80    74.53       688.       221. 2.217E+03   22.73   0.969  -      s 
   308.26    77.14       462.       166. 1.612E+03   21.89   0.811  -        
  2043.62   511.10       434.      1144. 2.527E+04    5.40   2.372  -      s 
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.78    46.51       828.       784.     0.018     7.73   1.051s
 TH-234    252.54    63.21       756.       748.     0.017     8.07   0.978s
 TH-234    370.15    92.62       807.      1074.     0.025     6.11   1.185s
 Ra-226    742.02   185.62       636.       564.     0.013    10.05   1.150s
 PB-212    954.00   238.63       405.       313.     0.007    12.77   1.154 
 PB-214   1179.15   294.94       299.       128.     0.003    25.61   1.206 
 PB-214   1406.79   351.86       389.       246.     0.006    18.43   0.995s
 TL-208   2331.53   583.09       180.       161.     0.004    19.05   1.432 
 BI-214   2436.14   609.24       304.       235.     0.005    18.10   1.627 
 PA-234M  4000.57  1000.33        63.       128.     0.003    17.35   1.233s
 K-40     5843.41  1460.90        82.       116.     0.003    24.55   0.951s
 BI-214   7061.86  1765.34        13.       102.     0.002    13.85   0.578s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5110E+00                                      4.66E+11             
                          1460.83 1.511E+00  (  5.841E-01 2.45E+01 1.07E+01 G  
 
TL-208   N   1.0974E-01                                      6.98E+02             
                           583.02 1.097E-01  (  4.446E-02 1.91E+01 8.45E+01 G  
                           277.28 0.000E+00     3.345E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     5.212E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   6.8351E+00                                      8.14E+03             
                            46.54 6.835E+00  (  1.192E+00 7.73E+00 4.25E+00 G  
 
PB-212   N   1.8586E-01                                      6.98E+02             
                           238.63 1.859E-01  (  5.734E-02 1.28E+01 4.33E+01 G  
                           300.03 0.000E+00     6.895E-02 0.00E+00 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   2.2669E-01                                      5.84E+05             
                           351.93 2.402E-01 @(  9.222E-02 1.84E+01 3.76E+01 G  
                           295.09 2.004E-01  (  1.304E-01 2.56E+01 1.93E+01 G  
                           242.00 0.000E+00 &   3.035E-01 5.62E+01 7.43E+00 GA 
 
BI-214   N   3.0770E-01                                      5.84E+05             
                           609.31 3.077E-01  (  1.100E-01 1.81E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.886E-01 6.37E+01 1.51E+01 G  
                          1764.49 1.071E+00 +   2.049E-01 1.38E+01 1.54E+01 G  
 
TH-234   N   5.3712E+00                                      1.63E+12             
                            63.29 5.371E+00 *(  9.392E-01 8.07E+00 3.81E+00 G  
                            92.59 3.778E+00 -   4.752E-01 6.11E+00 5.58E+00 G  
 
PA-234M  N   1.5508E+01                                      1.63E+12             
                          1001.00 1.551E+01 *(  4.797E+00 1.74E+01 8.37E-01 G  
                           766.41 0.000E+00 &   1.108E+01 1.91E+02 2.94E-01 G  
 
Ra-226       3.8884E+00                                      5.84E+05             
                           185.99 3.888E+00 *(  8.285E-01 1.00E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4164E-01
 NA-22   <    5.3799E-02
 K-40         1.5110E+00   2.4546E+01%               5.841E-01
 Sc-46   <    1.9102E-02
 CR-51   <    1.2175E-01
 MN-54   <    1.8980E-02
 FE-59   <    3.0993E-02
 Co-56   <    5.3194E-02
 CO-57   <    1.0833E-02
 CO-58   <    2.0911E-02
 CO-60   <    4.8213E-02
 ZN-65   <    9.4162E-02
 NB-94   <    5.6117E-02
 ZR-95   <    2.9586E-02
 NB-95   <    2.9248E-02
 RU-103  <    1.9627E-02
 RH-106  <    3.5401E-01
 AG-108M <    1.5269E-02
 AG-110M <    5.7381E-02
 SN-113  <    4.2611E-02
 SB-124  <    2.7270E-02
 SB-125  <    4.6880E-02
 I-131   <    3.9788E-02
 BA-133  <    4.0769E-02
 CS-134  <    2.9961E-02
 CS-137  <    5.7328E-02
 CE-139  <    1.3069E-02
 Ba-140  <    1.2982E-01
 La-140  <    4.0320E-02
 CE-141  <    3.1430E-02
 CE-144  <    1.4833E-01
 PM-144  <    1.8656E-02
 EU-152  <    1.3008E-01
 EU-154  <    2.5563E-01
 EU-155  <    1.0368E-01
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 HF-181  <    3.8010E-02
 Ta-182  <    1.9501E-01
 Hg-203  <    3.2564E-02
 TL-208       1.0974E-01   1.9053E+01%               4.446E-02
 pm-146  <    1.2932E-01
 y-88    <    6.3236E-02
 PB-210       6.8351E+00   7.7335E+00%               1.192E+00
 PB-212       1.8586E-01   1.2770E+01%               5.734E-02
 PB-214       2.2669E-01   1.5776E+01%               9.222E-02
 BI-207  <    3.7759E-02
 BI-212  <    4.9146E-01
 BI-214       3.0770E-01   1.8098E+01%               1.100E-01
 BI-210M <    5.2174E-02
 RA-224  <    5.9213E-01
 AC-228  <    2.0579E-01
 TH-227  <    1.8144E-01
 TH-229  <    3.4628E-01
 TH-234 #     5.3712E+00   8.0698E+00%               9.392E-01
 PA-231  <    3.8663E-01
 PA-233  <    7.0470E-02
 PA-234  <    1.1639E-01
 PA-234M#     1.5508E+01   1.7354E+01%               4.797E+00
 Ra-226 #     3.8884E+00   1.0047E+01%               8.285E-01
 U-235   <    1.7913E-01
 AM-241  <    8.1628E-02
 Np-237  <    1.6693E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.394E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 11_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:52:39 PM
Detector: Ge11 S/N09363993
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.13      2.00      2.04      2.08      2.21      2.25    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det11\11_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:52:39 PM
        Live time:              43200
        Real time:              43338
        Dead time:                  0.32 %
        Detector ID:                   11

 Detector system                                                
      Ge11 S/N09363993                                                
                                                                      

 Calibration
        Filename:                   11_QC.Clb
      11_QC-G_092511                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:09:34 PM
             Zero offset:           0.055 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.946E-08 keV/channel^2

        Efficiency Calibration
             Created:               10/4/2011 1:15:19 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.47keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0961

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    39.76      183.  23.76   0.83  5.498E-02
    46.67      657.   7.68   1.07  6.419E-02    46.54   4.250  5.590E+00 PB210 
    63.32      454.   8.25   0.92  8.644E-02    63.29   3.810  3.192E+00 TH234 
    72.71      184.  18.82   0.92  9.894E-02
    75.02      463.   8.39   0.93  1.020E-01
    77.18      242.  14.80   0.93  1.049E-01
    87.37      132.  28.41   1.03  1.185E-01    86.54  30.700  8.459E-02 EU155 
    92.77      760.   7.43   1.11  1.199E-01    92.59   5.584  2.628E+00 TH234 
                                                93.35   5.561  2.637E+00 AC228 
   185.74      480.  10.31   1.01  1.055E-01   185.72  54.000  1.951E-01 U235  
                                               185.99   3.280  3.214E+00 Ra226 
   238.52      372.  11.91   1.13  9.262E-02   238.63  43.300  2.150E-01 PB212 
   241.67      138.  24.42   1.23  9.178E-02   242.00   7.430  4.679E-01 PB214 
   294.99      224.  19.17   0.86  7.889E-02   295.09  19.300  3.406E-01 PB214 
   351.96      306.  13.45   1.04  6.504E-02   351.93  37.600  2.896E-01 PB214 
   511.05     1295.   4.66   2.30  4.678E-02   511.86  20.000  3.208E+00 RH106 
   583.36      176.  16.45   1.43  4.159E-02   583.02  84.500  1.157E-01 TL208 
   609.50      321.   9.94   1.68  3.970E-02   609.31  46.090  4.057E-01 BI214 
                                               610.30   5.750  3.258E+00 RU103 
  1120.65      119.  22.11   1.10  2.116E-02  1120.29  15.100  8.620E-01 BI214 
                                              1120.55  99.987  1.302E-01 Sc46  
                                              1121.30  34.900  3.733E-01 Ta182 
  1460.95      268.  10.74   1.69  1.711E-02  1460.83  10.670  3.398E+00 K40   
  1764.68      138.  10.03   1.31  1.467E-02  1764.49  15.400  1.411E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   158.73    39.76       537.       183. 3.322E+03   23.76   0.827  -        
   290.45    72.73       508.       184. 1.861E+03   18.82   0.925  -       D
   299.67    75.04       524.       463. 4.543E+03    8.39   0.927  -       D
   308.30    77.19       519.       242. 2.304E+03   14.80   0.929  -       D
   349.03    87.37       447.       132. 1.111E+03   28.41   1.026  -      sM
  2043.15   511.05       401.      1295. 2.768E+04    4.66   2.299  -      s 
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.33    46.67       540.       657.     0.015     7.68   1.074s
 TH-234    252.77    63.29       473.       454.     0.011     8.25   0.916D
 TH-234    370.62    92.77       635.       760.     0.018     7.43   1.109s
 Ra-226    742.31   185.74       492.       480.     0.011    10.31   1.012s
 PB-212    953.33   238.52       435.       372.     0.009    11.91   1.134 
 PB-214    965.95   241.67       314.       138.     0.003    24.42   1.225s
 PB-214   1179.12   294.99       405.       224.     0.005    19.17   0.858 
 PB-214   1406.96   351.96       320.       306.     0.007    13.45   1.038 
 TL-208   2332.34   583.36       158.       176.     0.004    16.45   1.427 
 BI-214   2436.91   609.50       181.       321.     0.007     9.94   1.676 
 BI-214   4481.85  1120.65        93.       119.     0.003    22.11   1.104s
 K-40     5843.81  1460.95        70.       268.     0.006    10.74   1.685 
 BI-214   7059.78  1764.68         9.       138.     0.003    10.03   1.306s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   3.3979E+00                                      4.66E+11             
                          1460.83 3.398E+00  (  5.287E-01 1.07E+01 1.07E+01 G  
 
TL-208   N   1.1571E-01                                      6.98E+02             
                           583.02 1.157E-01 ?(  4.041E-02 1.65E+01 8.45E+01 G  
                           277.28 0.000E+00     3.250E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     5.093E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   5.5896E+00                                      8.14E+03             
                            46.54 5.590E+00 *(  9.443E-01 7.68E+00 4.25E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.1497E-01                                      6.98E+02             
                           238.63 2.150E-01  (  5.766E-02 1.19E+01 4.33E+01 G  
                           300.03 0.000E+00     6.697E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   3.0692E-01                                      5.84E+05             
                           351.93 2.896E-01  (  8.146E-02 1.34E+01 3.76E+01 G  
                           295.09 3.406E-01  (  1.467E-01 1.92E+01 1.93E+01 G  
                           242.00 4.679E-01 +   2.896E-01 2.44E+01 7.43E+00 GA 
 
BI-214   N   4.0572E-01                                      5.84E+05             
                           609.31 4.057E-01  (  8.282E-02 9.94E+00 4.61E+01 G  
                          1120.29 8.620E-01 +   3.452E-01 2.21E+01 1.51E+01 G  
                          1764.49 1.411E+00 +   1.737E-01 1.00E+01 1.54E+01 G  
 
TH-234   N   3.1924E+00                                      1.63E+12             
                            63.29 3.192E+00  (  7.323E-01 8.25E+00 3.81E+00 G  
                            92.59 2.628E+00 -   4.152E-01 7.43E+00 5.58E+00 G  
 
Ra-226       3.2142E+00                                      5.84E+05             
                           185.99 3.214E+00 *(  7.103E-01 1.03E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.1635E-01
 NA-22   <    4.4537E-02
 K-40         3.3979E+00   1.0737E+01%               5.287E-01
 Sc-46   <    1.9766E-02
 CR-51   <    1.2318E-01
 MN-54   <    2.0222E-02
 FE-59   <    7.0846E-02
 Co-56   <    4.0405E-02
 CO-57   <    2.2692E-02
 CO-58   <    2.2831E-02
 CO-60   <    3.9136E-02
 ZN-65   <    7.0068E-02
 NB-94   <    3.9448E-02
 ZR-95   <    8.4045E-02
 NB-95   <    3.8800E-02
 RU-103  <    2.3093E-02
 RH-106  <    2.8783E-01
 AG-108M <    2.9685E-02
 AG-110M <    2.7660E-02
 SN-113  <    4.6704E-02
 SB-124  <    3.3008E-02
 SB-125  <    1.1558E-01
 I-131   <    2.5049E-02
 BA-133  <    3.6012E-02
 CS-134  <    4.3925E-02
 CS-137  <    5.1009E-02
 CE-139  <    1.2453E-02
 Ba-140  <    1.3569E-01
 La-140  <    4.3401E-02
 CE-141  <    3.4110E-02
 CE-144  <    8.0665E-02
 PM-144  <    4.1588E-02
 EU-152  <    8.0011E-02
 EU-154  <    2.0774E-01
 EU-155  <    8.0322E-02
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 HF-181  <    5.0025E-02
 Ta-182  <    1.5395E-01
 Hg-203  <    1.6614E-02
 TL-208 #     1.1571E-01   1.6453E+01%               4.041E-02
 pm-146  <    9.6949E-02
 y-88    <    4.7490E-02
 PB-210 #     5.5896E+00   7.6816E+00%               9.443E-01
 PB-212       2.1497E-01   1.1909E+01%               5.766E-02
 PB-214       3.0692E-01   1.1708E+01%               8.146E-02
 BI-207  <    4.0067E-02
 BI-212  <    5.9840E-01
 BI-214       4.0572E-01   9.9391E+00%               8.282E-02
 BI-210M <    5.8124E-02
 RA-224  <    6.4630E-01
 AC-228  <    2.4019E-01
 TH-227  <    1.1271E-01
 TH-229  <    3.5021E-01
 TH-234       3.1924E+00   8.2472E+00%               7.323E-01
 PA-231  <    6.8425E-01
 PA-233  <    3.2058E-02
 PA-234  <    1.0563E-01
 PA-234M <    5.8248E+00
 Ra-226 #     3.2142E+00   1.0308E+01%               7.103E-01
 U-235   <    1.9156E-01
 AM-241  <    9.4782E-02
 Np-237  <    1.4727E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   86.4 to  1999.5 keV)     1.644E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 12_20140207003_BGLong                                                         
Acquired: 2/7/2014 12:53:47 PM
Detector: Ge12 S/N10034336
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.16      1.95      2.02      2.08      2.29      2.36    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:53:47 PM
        Live time:              43200
        Real time:              43292
        Dead time:                  0.21 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_QC-H_83725-334_060211                                        
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 1:26:42 PM
             Zero offset:           0.049 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.945E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 6:41:14 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.58keV )
        Stop channel:            8000 (  1999.36keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1442

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.61      765.   6.66   1.08  6.307E-02    46.54   4.250  6.619E+00 PB210 
    63.35      539.  10.21   1.37  8.576E-02    63.29   3.810  3.820E+00 TH234 
    74.69      172.  26.74   0.55  1.011E-01
    92.59      753.   7.44   1.11  1.198E-01    92.59   5.584  2.606E+00 TH234 
                                                93.35   5.561  2.615E+00 AC228 
   185.64      375.  13.22   1.19  1.068E-01   185.72  54.000  1.506E-01 U235  
                                               185.99   3.280  2.481E+00 Ra226 
   238.45      401.  10.99   1.12  9.398E-02   238.63  43.300  2.282E-01 PB212 
   294.93      177.  25.04   1.29  8.027E-02   295.09  19.300  2.650E-01 PB214 
   351.61      278.  16.54   1.54  6.658E-02   351.93  37.600  2.570E-01 PB214 
   583.36      131.  17.22   1.55  4.296E-02   583.02  84.500  8.354E-02 TL208 
   609.39      279.  13.76   1.49  4.104E-02   609.31  46.090  3.418E-01 BI214 
                                               610.30   5.750  2.745E+00 RU103 
  1120.53       95.  23.89   1.54  2.185E-02  1120.29  15.100  6.665E-01 BI214 
  1460.56      160.  10.80   0.46  1.768E-02  1460.83  10.670  1.964E+00 K40   
  1764.27       98.  13.81   0.41  1.522E-02  1764.49  15.400  9.713E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.30    74.69       648.       172. 1.701E+03   26.74   0.554  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.08    46.61       551.       765.     0.018     6.66   1.080s
 TH-234    252.98    63.35       677.       539.     0.012    10.21   1.374s
 TH-234    369.85    92.59       651.       753.     0.017     7.44   1.113s
 Ra-226    741.78   185.64       568.       375.     0.009    13.22   1.194s
 PB-212    952.86   238.45       440.       401.     0.009    10.99   1.117 
 PB-214   1178.66   294.93       431.       177.     0.004    25.04   1.291s
 PB-214   1405.26   351.61       392.       278.     0.006    16.54   1.538s
 TL-208   2331.97   583.36       126.       131.     0.003    17.22   1.545 
 BI-214   2436.08   609.39       257.       279.     0.006    13.76   1.490 
 BI-214   4480.97  1120.53        84.        95.     0.002    23.89   1.537 
 K-40     5842.04  1460.56        26.       160.     0.004    10.80   0.457s
 BI-214   7058.27  1764.27        17.        98.     0.002    13.81   0.412s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.9638E+00                                      4.66E+11             
                          1460.83 1.964E+00  (  3.249E-01 1.08E+01 1.07E+01 G  
 
TL-208   N   8.3543E-02                                      6.98E+02             
                           583.02 8.354E-02 ?(  3.509E-02 1.72E+01 8.45E+01 G  
                           277.28 0.000E+00     3.197E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     4.958E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   6.6194E+00                                      8.14E+03             
                            46.54 6.619E+00 *(  9.692E-01 6.66E+00 4.25E+00 G  
 
PB-212   N   2.2821E-01                                      6.98E+02             
                           238.63 2.282E-01  (  5.717E-02 1.10E+01 4.33E+01 G  
                           300.03 0.000E+00     6.578E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   2.5973E-01                                      5.84E+05             
                           351.93 2.570E-01  (  8.795E-02 1.65E+01 3.76E+01 G  
                           295.09 2.650E-01  (  1.485E-01 2.50E+01 1.93E+01 G  
                           242.00 0.000E+00 %   3.276E-01 4.01E+01 7.43E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   3.4182E-01                                      5.84E+05             
                           609.31 3.418E-01  (  9.467E-02 1.38E+01 4.61E+01 G  
                          1120.29 6.665E-01 +   3.187E-01 2.39E+01 1.51E+01 G  
                          1764.49 9.713E-01 +   2.147E-01 1.38E+01 1.54E+01 G  
 
TH-234   N   3.8198E+00                                      1.63E+12             
                            63.29 3.820E+00 *(  8.792E-01 1.02E+01 3.81E+00 G  
                            92.59 2.606E+00 -   4.206E-01 7.44E+00 5.58E+00 G  
 
Ra-226       2.4807E+00                                      5.84E+05             
                           185.99 2.481E+00 *(  7.526E-01 1.32E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.0285E-01
 NA-22   <    5.2719E-02
 K-40         1.9638E+00   1.0801E+01%               3.249E-01
 Sc-46   <    5.2562E-02
 CR-51   <    2.1006E-01
 MN-54   <    4.6281E-02
 FE-59   <    2.7713E-02
 Co-56   <    3.8109E-02
 CO-57   <    1.8226E-02
 CO-58   <    5.0852E-02
 CO-60   <    6.1004E-02
 ZN-65   <    1.0896E-01
 NB-94   <    3.3521E-02
 ZR-95   <    6.0057E-02
 NB-95   <    1.5358E-02
 RU-103  <    2.8791E-02
 RH-106  <    3.4398E-01
 AG-108M <    1.3425E-02
 AG-110M <    3.1199E-02
 SN-113  <    5.3644E-02
 SB-124  <    2.7577E-02
 SB-125  <    1.1034E-01
 I-131   <    3.0409E-02
 BA-133  <    4.0718E-02
 CS-134  <    4.7576E-02
 CS-137  <    4.4307E-02
 CE-139  <    2.1062E-02
 Ba-140  <    1.4435E-01
 La-140  <    1.7605E-02
 CE-141  <    4.4213E-02
 CE-144  <    1.9232E-01
 PM-144  <    4.7842E-02
 EU-152  <    5.8365E-02
 EU-154  <    3.7125E-01
 EU-155  <    9.5017E-02
 HF-181  <    3.6074E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:55:27 AMPage  6
 TestAmerica, Inc                Spectrum name: 12_20140207003_BGLong.An1        
                                                                                 
 Ta-182  <    1.9766E-01
 Hg-203  <    1.6179E-02
 TL-208 #     8.3543E-02   1.7222E+01%               3.509E-02
 pm-146  <    6.0566E-02
 y-88    <    4.8107E-02
 PB-210 #     6.6194E+00   6.6636E+00%               9.692E-01
 PB-212       2.2821E-01   1.0987E+01%               5.717E-02
 PB-214       2.5973E-01   1.5004E+01%               8.795E-02
 BI-207  <    3.7958E-02
 BI-212  <    6.1252E-01
 BI-214       3.4182E-01   1.3759E+01%               9.467E-02
 BI-210M <    3.7566E-02
 RA-224  <    6.0409E-01
 AC-228  <    2.1738E-01
 TH-227  <    1.6247E-01
 TH-229  <    5.4363E-01
 TH-234 #     3.8198E+00   1.0206E+01%               8.792E-01
 PA-231  <    9.0825E-01
 PA-233  <    7.3095E-02
 PA-234  <    7.8995E-02
 PA-234M <    6.5046E+00
 Ra-226 #     2.4807E+00   1.3220E+01%               7.526E-01
 U-235   <    2.0488E-01
 AM-241  <    8.7757E-02
 Np-237  <    8.5772E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.4 keV)     1.580E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 14_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:50:45 PM
Detector: Ge14 SN/11080670
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.91      1.75      1.80      1.81      2.01      2.06    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  1
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:50:45 PM
        Live time:              43200
        Real time:              43732
        Dead time:                  1.22 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:09 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  2
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1369

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.64      556.   9.15   0.83  6.136E-02    46.54   4.250  4.950E+00 PB210 
    63.38      420.  10.22   0.62  8.550E-02    63.29   3.810  2.989E+00 TH234 
    74.87      187.  17.12   0.78  1.021E-01
    77.23      122.  28.23   0.78  1.055E-01
    84.58      159.  22.96   0.88  1.161E-01
    92.60      626.   9.14   1.05  1.215E-01    92.59   5.584  2.138E+00 TH234 
                                                93.35   5.561  2.145E+00 AC228 
   143.76      131.  27.69   0.82  1.182E-01   143.79  10.960  2.341E-01 U235  
   185.68      255.  15.02   0.69  1.072E-01   185.72  54.000  1.020E-01 U235  
                                               185.99   3.280  1.680E+00 Ra226 
   238.53      258.  15.57   0.92  9.392E-02   238.63  43.300  1.471E-01 PB212 
   351.76      152.  19.85   0.88  6.551E-02   351.93  37.600  1.433E-01 PB214 
   609.11      170.  19.84   1.05  3.710E-02   609.31  46.090  2.298E-01 BI214 
  1120.26       83.  19.87   1.42  1.998E-02  1120.29  15.100  6.369E-01 BI214 
                                              1120.55  99.987  9.621E-02 Sc46  
                                              1121.30  34.900  2.759E-01 Ta182 
  1461.00       73.  17.84   1.22  1.557E-02  1460.83  10.670  1.022E+00 K40   
  1764.47       46.  19.95   0.91  1.327E-02  1764.49  15.400  5.267E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.92    74.88       420.       166. 1.626E+03   20.39   0.570  -      s 
   337.69    84.58       440.       159. 1.370E+03   22.96   0.880  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  3
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.99    46.64       555.       556.     0.013     9.15   0.827 
 TH-234    252.91    63.38       474.       420.     0.010    10.22   0.618 
 TH-234    369.78    92.60       723.       626.     0.014     9.14   1.055s
 U-235     574.34   143.76       418.       131.     0.003    27.69   0.825s
 U-235     742.15   185.72       404.       258.     0.006    12.62   0.686D
 PB-212    953.35   238.53       371.       258.     0.006    15.57   0.920s
 PB-214   1406.19   351.76       229.       152.     0.004    19.85   0.880 
 BI-214   2435.57   609.11       199.       170.     0.004    19.84   1.051s
 BI-214   4480.58  1120.26        42.        83.     0.002    19.87   1.419 
 K-40     5844.25  1461.00        27.        73.     0.002    17.84   1.219s
 BI-214   7058.98  1764.47        10.        46.     0.001    19.95   0.906s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.0215E+00                                      4.66E+11             
                          1460.83 1.022E+00 ?(  3.730E-01 1.78E+01 1.07E+01 G  
 
PB-210   N   4.9503E+00                                      8.14E+03             
                            46.54 4.950E+00  (  1.001E+00 9.15E+00 4.25E+00 G  
 
PB-212   N   1.4709E-01                                      6.98E+02             
                           238.63 1.471E-01 @(  5.263E-02 1.56E+01 4.33E+01 G  
                           300.03 0.000E+00     6.627E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.4326E-01                                      5.84E+05             
                           351.93 1.433E-01  (  6.882E-02 1.99E+01 3.76E+01 G  
                           295.09 0.000E+00 %   1.291E-01 3.13E+01 1.93E+01 G  
                           242.00 0.000E+00 %   2.467E-01 3.80E+01 7.43E+00 GA 
 
BI-214   N   2.2979E-01                                      5.84E+05             
                           609.31 2.298E-01 *(  9.278E-02 1.98E+01 4.61E+01 G  
                          1120.29 6.369E-01 +   2.525E-01 1.99E+01 1.51E+01 G  
                          1764.49 5.267E-01 +   1.934E-01 2.00E+01 1.54E+01 G  
 
TH-234   N   2.9892E+00                                      1.63E+12             
                            63.29 2.989E+00  (  7.414E-01 1.02E+01 3.81E+00 G  
                            92.59 2.138E+00 -   4.368E-01 9.14E+00 5.58E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  4
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   2.3409E-01                                      2.57E+11             
                           185.72 1.032E-01 }   3.855E-02 1.26E+01 5.40E+01 GA 
                           143.79 2.341E-01  (  1.751E-01 2.77E+01 1.10E+01 G  
                           205.33 0.000E+00 &   3.572E-01 8.37E+01 5.01E+00 G  
                           163.38 0.000E+00     2.976E-02 0.00E+00 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  5
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.6664E-01
 NA-22   <    2.7752E-02
 K-40   #     1.0215E+00   1.7838E+01%               3.730E-01
 Sc-46   <    1.3553E-02
 CR-51   <    1.5030E-01
 MN-54   <    4.6213E-02
 FE-59   <    9.5738E-02
 Co-56   <    3.2783E-02
 CO-57   <    1.9663E-02
 CO-58   <    3.7206E-02
 CO-60   <    6.8663E-02
 ZN-65   <    8.6263E-02
 NB-94   <    4.6147E-02
 ZR-95   <    5.9585E-02
 NB-95   <    3.8632E-02
 RU-103  <    2.8445E-02
 RH-106  <    1.5576E-01
 AG-108M <    2.1090E-02
 AG-110M <    5.4734E-02
 SN-113  <    4.2178E-02
 SB-124  <    4.4064E-02
 SB-125  <    1.0596E-01
 I-131   <    2.8939E-02
 BA-133  <    4.0661E-02
 CS-134  <    1.7867E-02
 CS-137  <    5.2652E-02
 CE-139  <    2.3698E-02
 Ba-140  <    9.5257E-02
 La-140  <    4.6380E-02
 CE-141  <    3.4841E-02
 CE-144  <    1.4110E-01
 PM-144  <    4.2529E-02
 EU-152  <    7.3181E-02
 EU-154  <    3.1987E-01
 EU-155  <    9.1702E-02
 HF-181  <    1.9117E-02
 Ta-182  <    1.8219E-01
 Hg-203  <    2.8272E-02
 TL-208  <    5.3035E-02
 pm-146  <    1.3721E-01
 y-88    <    5.4858E-02
 PB-210       4.9503E+00   9.1480E+00%               1.001E+00
 PB-212 #     1.4709E-01   1.5568E+01%               5.263E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:59:45 AMPage  6
 TestAmerica, Inc.               Spectrum name: 14_20140207004_BGLong.An1        
                                                                                 
 PB-214       1.4326E-01   1.9852E+01%               6.882E-02
 BI-207  <    2.9155E-02
 BI-212  <    5.2043E-01
 BI-214       2.2979E-01   1.9840E+01%               9.278E-02
 BI-210M <    3.5143E-02
 RA-224  <    5.0887E-01
 AC-228  <    1.9132E-01
 TH-227  <    1.4907E-01
 TH-229  <    4.9278E-01
 TH-234       2.9892E+00   1.0219E+01%               7.414E-01
 PA-231  <    8.1728E-01
 PA-233  <    2.9233E-02
 PA-234  <    1.0265E-01
 PA-234M <    6.7685E+00
 Ra-226  <    7.8737E-01
 U-235        2.3409E-01   2.7685E+01%               1.751E-01
 AM-241  <    8.4861E-02
 Np-237  <    1.6947E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  198.4 to  1999.5 keV)     9.715E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 15_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:51:22 PM
Detector: Ge15 SN/11012216
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.72      1.60      1.64      1.67      1.80      1.84    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry

Page 1309 of 1334



      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  1
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det15\15_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:22 PM
        Live time:              43200
        Real time:              43213
        Dead time:                  0.03 %
        Detector ID:                   15

 Detector system                                                
      Ge15 SN/11012216                                                
                                                                      

 Calibration
        Filename:                   15_20140207004_BGLong.An1
      15_QC_83725-334_SOURCE F_2011                                   
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 4:29:17 PM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.267E-08 keV/channel^2

        Efficiency Calibration
             Created:               8/2/2011 8:55:45 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  2
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0986

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.47      528.   8.30   1.11  6.046E-02    46.54   4.250  4.751E+00 PB210 
    63.22      526.  12.15   1.14  8.191E-02    63.29   3.810  3.897E+00 TH234 
    74.91      153.  28.03   0.62  9.688E-02
    92.63      569.  10.06   0.81  1.142E-01    92.59   5.584  2.067E+00 TH234 
                                                93.35   5.561  2.075E+00 AC228 
   185.70      403.  13.73   1.33  9.781E-02   185.72  54.000  1.765E-01 U235  
                                               185.99   3.280  2.907E+00 Ra226 
   238.45      322.  13.40   1.27  8.506E-02   238.63  43.300  2.028E-01 PB212 
   351.94      223.  13.71   1.22  5.762E-02   351.93  37.600  2.386E-01 PB214 
   582.63      122.  20.48   0.79  3.411E-02   583.02  84.500  9.825E-02 TL208 
   609.30      164.  19.13   1.57  3.220E-02   609.31  46.090  2.558E-01 BI214 
                                               610.30   5.750  2.055E+00 RU103 
   825.34       56.  26.00   0.87  2.301E-02
  1460.88       95.  13.93   1.02  1.314E-02  1460.83  10.670  1.569E+00 K40   
  1764.86       39.  27.46   0.85  1.107E-02  1764.49  15.400  5.252E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.24    74.91       562.       153. 1.579E+03   28.03   0.622  -      s 
  1406.72   351.94       195.       223. 3.876E+03   13.71   1.223  -      s 
  3300.04   825.34        39.        56. 2.433E+03   26.00   0.870  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  3
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.55    46.47       440.       528.     0.012     8.30   1.110 
 TH-234    252.52    63.22       791.       526.     0.012    12.15   1.138s
 TH-234    370.09    92.63       739.       569.     0.013    10.06   0.810s
 Ra-226    742.12   185.70       568.       403.     0.009    13.73   1.333s
 PB-212    953.01   238.45       370.       322.     0.007    13.40   1.266s
 TL-208   2329.24   582.63       117.       122.     0.003    20.48   0.794s
 BI-214   2435.88   609.30       164.       164.     0.004    19.13   1.571s
 K-40     5843.22  1460.88        16.        95.     0.002    13.93   1.021s
 BI-214   7060.25  1764.86        15.        39.     0.001    27.46   0.855s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5686E+00                                      4.66E+11             
                          1460.83 1.569E+00  (  3.525E-01 1.39E+01 1.07E+01 G  
 
TL-208   N   9.8252E-02                                      6.98E+02             
                           583.02 9.825E-02 *(  4.260E-02 2.05E+01 8.45E+01 G  
                           277.28 0.000E+00 &   3.190E-01 8.21E+01 6.31E+00 G  
                           860.56 0.000E+00     6.285E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   4.7508E+00                                      8.14E+03             
                            46.54 4.751E+00  (  9.035E-01 8.30E+00 4.25E+00 G  
 
PB-212   N   2.0280E-01                                      6.98E+02             
                           238.63 2.028E-01 *(  5.811E-02 1.34E+01 4.33E+01 G  
                           300.03 0.000E+00     7.413E-02 0.00E+00 3.28E+00 GA 
 
BI-214   N   2.5580E-01                                      5.84E+05             
                           609.31 2.558E-01  (  9.731E-02 1.91E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   3.690E-01 6.08E+01 1.51E+01 G  
                          1764.49 5.252E-01 +   2.847E-01 2.75E+01 1.54E+01 G  
 
TH-234   N   3.8973E+00                                      1.63E+12             
                            63.29 3.897E+00 @(  9.912E-01 1.22E+01 3.81E+00 G  
                            92.59 2.067E+00 -   4.698E-01 1.01E+01 5.58E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  4
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ra-226       2.9074E+00                                      5.84E+05             
                           185.99 2.907E+00 *(  8.217E-01 1.37E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.1821E-01
 NA-22   <    1.8883E-02
 K-40         1.5686E+00   1.3925E+01%               3.525E-01
 Sc-46   <    3.9118E-02
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  5
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
 CR-51   <    2.2565E-01
 MN-54   <    3.0067E-02
 FE-59   <    7.0845E-02
 Co-56   <    2.5765E-02
 CO-57   <    2.6447E-02
 CO-58   <    4.4490E-02
 CO-60   <    5.0668E-02
 ZN-65   <    7.8182E-02
 NB-94   <    3.5959E-02
 ZR-95   <    3.3886E-02
 NB-95   <    5.3184E-02
 RU-103  <    2.4679E-02
 RH-106  <    3.5686E-01
 AG-108M <    3.2369E-02
 AG-110M <    6.2209E-02
 SN-113  <    2.1273E-02
 SB-124  <    1.7349E-02
 SB-125  <    3.9677E-02
 I-131   <    3.3498E-02
 BA-133  <    3.7451E-02
 CS-134  <    4.0998E-02
 CS-137  <    1.9273E-02
 CE-139  <    1.8805E-02
 Ba-140  <    1.2794E-01
 La-140  <    4.4656E-02
 CE-141  <    4.1631E-02
 CE-144  <    1.7286E-01
 PM-144  <    5.1623E-02
 EU-152  <    1.2095E-01
 EU-154  <    3.2239E-01
 EU-155  <    1.1245E-01
 HF-181  <    3.5168E-02
 Ta-182  <    2.0573E-01
 Hg-203  <    3.1319E-02
 TL-208 #     9.8252E-02   2.0483E+01%               4.260E-02
 pm-146  <    1.2680E-01
 y-88    <    6.4653E-02
 PB-210       4.7508E+00   8.2983E+00%               9.035E-01
 PB-212 #     2.0280E-01   1.3395E+01%               5.811E-02
 PB-214  <    1.0470E-01
 BI-207  <    4.3691E-02
 BI-212  <    6.6190E-01
 BI-214       2.5580E-01   1.9127E+01%               9.731E-02
 BI-210M <    4.3854E-02
 RA-224  <    6.0598E-01
 AC-228  <    2.4191E-01
 TH-227  <    8.3253E-02
 TH-229  <    2.9600E-01
 TH-234 #     3.8973E+00   1.2152E+01%               9.912E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:51:56 AMPage  6
 TestAmerica, Inc.               Spectrum name: 15_20140207004_BGLong.An1        
                                                                                 
 PA-231  <    9.2783E-01
 PA-233  <    8.3138E-02
 PA-234  <    8.5732E-02
 PA-234M <    2.1992E+00
 Ra-226 #     2.9074E+00   1.3726E+01%               8.217E-01
 U-235   <    1.8948E-01
 AM-241  <    6.4785E-02
 Np-237  <    8.9933E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.368E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 17_20140207004_BGLong                                                         
Acquired: 2/7/2014 12:51:53 PM
Detector: Ge17 SN/11080671
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.47      2.30      2.35      2.33      2.58      2.63    Low OOT   
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:34 AMPage  1
 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_20140207004_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:53 PM
        Live time:              43200
        Real time:              43351
        Dead time:                  0.35 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17:56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:34 AMPage  2
 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1541

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.61      898.   5.56   0.78  5.949E-02    46.54   4.250  8.235E+00 PB210 
    63.31      609.   9.50   0.86  8.039E-02    63.29   3.810  4.602E+00 TH234 
    75.05      195.  19.88   0.80  9.504E-02
    77.19      122.  29.76   0.80  9.772E-02
    84.57      189.  27.55   1.01  1.070E-01
    92.57      877.   6.71   0.99  1.119E-01    92.59   5.584  3.250E+00 TH234 
                                                93.35   5.561  3.261E+00 AC228 
   185.59      465.   9.73   0.99  9.859E-02   185.72  54.000  2.021E-01 U235  
                                               185.99   3.280  3.329E+00 Ra226 
   238.46      259.  13.84   0.95  8.658E-02   238.63  43.300  1.600E-01 PB212 
   295.07      130.  23.13   0.90  7.372E-02   295.09  19.300  2.115E-01 PB214 
   351.88      138.  20.40   0.87  6.082E-02   351.93  37.600  1.397E-01 PB214 
   510.95     1078.   5.92   2.15  4.373E-02   511.86  20.000  2.856E+00 RH106 
   582.98      126.  25.20   0.97  3.887E-02   583.02  84.500  8.880E-02 TL208 
   609.07      167.  22.30   0.62  3.711E-02   609.31  46.090  2.256E-01 BI214 
  1001.54       94.  22.00   0.55  2.198E-02  1001.00   0.837  1.183E+01 PA234M
  1119.61      117.  20.71   1.65  1.989E-02  1120.29  15.100  9.043E-01 BI214 
                                              1120.55  99.987  1.366E-01 Sc46  
                                              1121.30  34.900  3.916E-01 Ta182 
  1461.16      124.  17.88   1.53  1.608E-02  1460.83  10.670  1.679E+00 K40   
  1764.92       75.  14.64   1.20  1.381E-02  1764.49  15.400  8.201E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.48    75.01       608.       171. 1.796E+03   24.81   0.560  -      s 
   308.04    77.16       537.       135. 1.382E+03   28.47   1.123  -      s 
   337.67    84.57       795.       189. 1.765E+03   27.55   1.011  -      s 
  2042.68   510.95       512.      1078. 2.464E+04    5.92   2.155  -      s 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:34 AMPage  3
 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.90    46.61       563.       898.     0.021     5.56   0.776 
 TH-234    252.67    63.31       821.       609.     0.014     9.50   0.860 
 TH-234    369.67    92.57       817.       877.     0.020     6.71   0.986s
 Ra-226    741.59   185.59       498.       465.     0.011     9.73   0.995 
 PB-212    952.99   238.46       342.       259.     0.006    13.84   0.951 
 PB-214   1179.37   295.07       258.       130.     0.003    23.13   0.902 
 PB-214   1406.52   351.88       231.       138.     0.003    20.40   0.867 
 TL-208   2330.77   582.98       196.       126.     0.003    25.20   0.974s
 BI-214   2435.14   609.07       260.       167.     0.004    22.30   0.622s
 PA-234M  4005.22  1001.54        69.        94.     0.002    22.00   0.552s
 BI-214   4477.66  1119.61        75.       117.     0.003    20.71   1.650 
 K-40     5844.57  1461.16        68.       124.     0.003    17.88   1.531s
 BI-214   7060.59  1764.92         9.        75.     0.002    14.64   1.200s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.6792E+00                                      4.66E+11             
                          1460.83 1.679E+00  (  5.529E-01 1.79E+01 1.07E+01 G  
 
TL-208   N   8.8797E-02                                      6.98E+02             
                           583.02 8.880E-02 @(  4.789E-02 2.52E+01 8.45E+01 G  
                           277.28 0.000E+00 &   4.011E-01 8.90E+01 6.31E+00 G  
                           860.56 0.000E+00 %   2.014E-01 1.44E+02 1.24E+01 G  
 
PB-210   N   8.2349E+00                                      8.14E+03             
                            46.54 8.235E+00  (  1.038E+00 5.56E+00 4.25E+00 G  
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:34 AMPage  4
 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.5999E-01                                      6.98E+02             
                           238.63 1.600E-01  (  5.491E-02 1.38E+01 4.33E+01 G  
                           300.03 0.000E+00     7.165E-02 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.6408E-01                                      5.84E+05             
                           351.93 1.397E-01  (  7.446E-02 2.04E+01 3.76E+01 G  
                           295.09 2.115E-01  (  1.262E-01 2.31E+01 1.93E+01 G  
                           242.00 0.000E+00     2.677E-02 0.00E+00 7.43E+00 GA 
 
BI-214   N   2.2563E-01                                      5.84E+05             
                           609.31 2.256E-01 *(  1.055E-01 2.23E+01 4.61E+01 G  
                          1120.29 9.043E-01 +   3.312E-01 2.07E+01 1.51E+01 G  
                          1764.49 8.201E-01 +   1.788E-01 1.46E+01 1.54E+01 G  
 
TH-234   N   4.6016E+00                                      1.63E+12             
                            63.29 4.602E+00  (  1.030E+00 9.50E+00 3.81E+00 G  
                            92.59 3.250E+00 -   5.035E-01 6.71E+00 5.58E+00 G  
 
PA-234M  N   1.1829E+01                                      1.63E+12             
                          1001.00 1.183E+01  (  5.212E+00 2.20E+01 8.37E-01 G  
                           766.41 0.000E+00 %   1.134E+01 5.16E+01 2.94E-01 G  
 
Ra-226       3.3292E+00                                      5.84E+05             
                           185.99 3.329E+00  (  7.647E-01 9.73E+00 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
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 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    3.3920E-01
 NA-22   <    5.5861E-02
 K-40         1.6792E+00   1.7884E+01%               5.529E-01
 Sc-46   <    3.8352E-02
 CR-51   <    2.3428E-01
 MN-54   <    5.2605E-02
 FE-59   <    8.0282E-02
 Co-56   <    3.1891E-02
 CO-57   <    2.1422E-02
 CO-58   <    3.2456E-02
 CO-60   <    5.9217E-02
 ZN-65   <    4.3180E-02
 NB-94   <    4.7612E-02
 ZR-95   <    5.4796E-02
 NB-95   <    3.9282E-02
 RU-103  <    3.3203E-02
 RH-106  <    2.6089E-01
 AG-108M <    3.2434E-02
 AG-110M <    5.3848E-02
 SN-113  <    2.1696E-02
 SB-124  <    4.8670E-02
 SB-125  <    9.9760E-02
 I-131   <    4.0123E-02
 BA-133  <    3.8868E-02
 CS-134  <    1.9441E-02
 CS-137  <    2.1049E-02
 CE-139  <    1.4436E-02
 Ba-140  <    1.1769E-01
 La-140  <    3.5300E-02
 CE-141  <    4.5381E-02
 CE-144  <    1.7419E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:34 AMPage  6
 TestAmerica, Inc.               Spectrum name: 17_20140207004_BGLong.An1        
                                                                                 
 PM-144  <    3.9436E-02
 EU-152  <    1.1211E-01
 EU-154  <    4.1046E-01
 EU-155  <    1.0340E-01
 HF-181  <    3.9498E-02
 Ta-182  <    2.0943E-01
 Hg-203  <    2.7746E-02
 TL-208 #     8.8797E-02   2.5198E+01%               4.789E-02
 pm-146  <    1.3979E-01
 y-88    <    6.1913E-02
 PB-210       8.2349E+00   5.5589E+00%               1.038E+00
 PB-212       1.5999E-01   1.3841E+01%               5.491E-02
 PB-214       1.6408E-01   1.5420E+01%               7.446E-02
 BI-207  <    3.4449E-02
 BI-212  <    4.8532E-01
 BI-214       2.2563E-01   2.2302E+01%               1.055E-01
 BI-210M <    2.8273E-02
 RA-224  <    6.2438E-01
 AC-228  <    1.9135E-01
 TH-227  <    2.2610E-01
 TH-229  <    4.5635E-01
 TH-234       4.6016E+00   9.5041E+00%               1.030E+00
 PA-231  <    5.2102E-01
 PA-233  <    3.5987E-02
 PA-234  <    1.4574E-01
 PA-234M      1.1829E+01   2.1996E+01%               5.212E+00
 Ra-226       3.3292E+00   9.7266E+00%               7.647E-01
 U-235   <    1.9900E-01
 AM-241  <    9.5179E-02
 Np-237  <    1.0480E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     3.031E+01  DPS           
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Gamma Spectroscopy Run Log

Detector: GV3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  18:49 JLWIC 160-11762/1

Batch

Analysis

11762

Count

JLWICV 160-11762/203/27/12  22:50 11762

JLWACVTOP 160-102033/101/29/14  07:21 102033

SMPICB 160-103845/102/07/14  17:52 103845

CCV 160-104077/102/10/14  00:01 104077

SMPCCV 160-104077/202/10/14  00:23 104077

SMPCCB 160-104077/302/10/14  00:44 104077

ZZZZZ02/10/14  02:01 10407730

ZZZZZ02/10/14  02:45 10407730

SMPMB 160-99826/1-A02/10/14  07:56 104077 GA-01-R9982630

ZZZZZ02/10/14  11:31 104077

SMP160-5176-30 TI12-233-SU3FSS-03002/10/14  11:51 104077 GA-01-R9982630

ZZZZZ02/10/14  13:02 10407730

TCCLBA 

160-103908/1-A

02/10/14  14:11 104077

TCCLBB 

160-103908/2-A

02/10/14  14:31 104077

TCCLBC 

160-103908/3-A

02/10/14  14:53 104077

ZZZZZ02/10/14  15:11 10407730

ZZZZZ02/10/14  16:01 10407730

ZZZZZ02/10/14  18:48 104077

ZZZZZ02/10/14  19:09 104077

ZZZZZ02/10/14  19:26 104077

ZZZZZ02/10/14  19:41 104077

ZZZZZ02/10/14  19:53 104077

Detector: GV4

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/30/12  13:58 JLWIC 160-11761/1

Batch

Analysis

11761

Count

JLWICV 160-11761/204/02/12  16:50 11761

JLWACVTOP 160-38300/102/27/13  16:17 38300

SMPICB 160-103846/102/07/14  17:53 103846

CCV 160-104078/102/10/14  00:02 104078

SMPCCV 160-104078/202/10/14  00:25 104078

SMPCCB 160-104078/302/10/14  00:45 104078

ZZZZZ02/10/14  02:03 10407830

SMPMB 160-99812/1-A02/10/14  02:46 104078 GA-01-R9981230

SMPLCS 160-99826/2-A02/10/14  07:55 104078 GA-01-R9982630

ZZZZZ02/10/14  11:32 104078

ZZZZZ02/10/14  11:52 10407830

ZZZZZ02/10/14  13:04 10407830

TCCLBB 

160-103908/2-A

02/10/14  14:13 104078

TCCLBC 

160-103908/3-A

02/10/14  14:32 104078

TCCLBA 

160-103908/1-A

02/10/14  14:51 104078

ZZZZZ02/10/14  15:13 10407830

ZZZZZ02/10/14  16:03 10407830

ZZZZZ02/10/14  18:49 104078

ZZZZZ02/10/14  19:08 104078
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Gamma Spectroscopy Run Log

Detector: GV4 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

02/10/14  19:27 ZZZZZ

Batch

Analysis

104078

Count

ZZZZZ02/10/14  19:40 104078

Detector: GV5

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/26/12  15:05 JLWIC 160-12297/1

Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297

JLWACVTOP 160-101796/101/28/14  09:57 101796

SMPICB 160-103837/102/07/14  17:53 103837

CCV 160-104075/102/10/14  00:01 104075

SMPCCV 160-104075/202/10/14  00:22 104075

SMPCCB 160-104075/302/10/14  00:43 104075

ZZZZZ02/10/14  02:01 10407530

SMPLCS 160-99812/2-A02/10/14  02:44 104075 GA-01-R9981230

SMP160-5176-21 TI12-233-SU3FSS-02102/10/14  07:56 104075 GA-01-R9982630

ZZZZZ02/10/14  11:50 10407530

ZZZZZ02/10/14  13:02 10407530

TCCLBC 

160-103908/3-A

02/10/14  14:10 104075

TCCLBA 

160-103908/1-A

02/10/14  14:33 104075

TCCLBB 

160-103908/2-A

02/10/14  14:53 104075

ZZZZZ02/10/14  15:14 10407530

ZZZZZ02/10/14  15:59 10407530

ZZZZZ02/10/14  18:48 104075

ZZZZZ02/10/14  19:09 104075

ZZZZZ02/10/14  19:26 104075

ZZZZZ02/10/14  19:40 104075

Detector: GV7

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  08:10 JLWIC 160-12302/1

Batch

Analysis

12302

Count

JLWICV 160-12302/203/27/12  15:25 12302

JLWACVTOP 160-101797/101/28/14  18:43 101797

SMPICB 160-103838/102/07/14  17:13 103838

SMPCCB 160-104076/102/10/14  00:02 104076

CCV 160-104076/202/10/14  00:44 104076

SMPCCV 160-104076/302/10/14  01:05 104076

SMP160-5176-1 TI12-233-SU3FSS-00102/10/14  02:01 104076 GA-01-R9981230

SMP160-5176-8 TI12-233-SU3FSS-00802/10/14  02:45 104076 GA-01-R9981230

SMP160-5176-22 TI12-233-SU3FSS-02202/10/14  07:55 104076 GA-01-R9982630

SMP160-5176-21 DU TI12-233-SU3FSS-021 DU02/10/14  11:48 104076 GA-01-R9982630

ZZZZZ02/10/14  13:34 10407630

ZZZZZ02/10/14  15:15 10407630

ZZZZZ02/10/14  16:01 10407630

Detector: GV9

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

05/03/12  13:37 JLWIC 160-12326/1

Batch

Analysis

12326

Count
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Gamma Spectroscopy Run Log

Detector: GV9 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

06/14/12  10:54 JLWICV 160-12326/2

Batch

Analysis

12326

Count

JLWACVTOP 160-101591/101/27/14  09:57 101591

SMPICB 160-103821/102/07/14  12:51 103821

CCV 160-104074/102/10/14  00:03 104074

SMPCCV 160-104074/202/10/14  00:24 104074

SMPCCB 160-104074/302/10/14  00:55 104074

SMP160-5176-2 TI12-233-SU3FSS-00202/10/14  01:56 104074 GA-01-R9981230

SMP160-5176-1 DU TI12-233-SU3FSS-001 DU02/10/14  02:41 104074 GA-01-R9981230

SMP160-5176-15 TI12-233-SU3FSS-01502/10/14  07:51 104074 GA-01-R9981230

SMP160-5176-23 TI12-233-SU3FSS-02302/10/14  11:44 104074 GA-01-R9982630

ZZZZZ02/10/14  12:55 10407430

ZZZZZ02/10/14  14:18 10407430

ZZZZZ02/10/14  14:58 10407430

ZZZZZ02/10/14  15:46 10407430

ZZZZZ02/10/14  16:29 10407430

ZZZZZ02/10/14  20:39 10407430

Detector: GV10

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/28/12  22:11 JLWIC 160-12330/1

Batch

Analysis

12330

Count

JLWICV 160-12330/203/29/12  03:37 12330

JLWACVTOP 160-101607/101/28/14  07:34 101607

SMPICB 160-103822/102/07/14  12:52 103822

CCV 160-104072/102/10/14  00:04 104072

SMPCCV 160-104072/202/10/14  00:26 104072

SMPCCB 160-104072/302/10/14  00:56 104072

SMP160-5176-3 TI12-233-SU3FSS-00302/10/14  01:57 104072 GA-01-R9981230

SMP160-5176-9 TI12-233-SU3FSS-00902/10/14  02:42 104072 GA-01-R9981230

SMP160-5176-16 TI12-233-SU3FSS-01602/10/14  07:51 104072 GA-01-R9981230

SMP160-5176-24 TI12-233-SU3FSS-02402/10/14  11:44 104072 GA-01-R9982630

ZZZZZ02/10/14  12:56 10407230

ZZZZZ02/10/14  14:18 10407230

ZZZZZ02/10/14  14:59 10407230

ZZZZZ02/10/14  15:46 10407230

ZZZZZ02/10/14  21:31 10407230

Detector: GV11

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/29/12  03:38 JLWIC 160-12339/1

Batch

Analysis

12339

Count

JLWICV 160-12339/204/17/12  21:25 12339

JLWACVTOP 160-101794/101/28/14  12:12 101794

SMPICB 160-103823/102/07/14  12:52 103823

CCV 160-104073/102/10/14  00:04 104073

SMPCCV 160-104073/202/10/14  00:26 104073

SMPCCB 160-104073/302/10/14  00:56 104073

SMP160-5176-4 TI12-233-SU3FSS-00402/10/14  01:58 104073 GA-01-R9981230

SMP160-5176-10 TI12-233-SU3FSS-01002/10/14  02:42 104073 GA-01-R9981230

SMP160-5176-17 TI12-233-SU3FSS-01702/10/14  07:53 104073 GA-01-R9981230

SMP160-5176-25 TI12-233-SU3FSS-02502/10/14  11:45 104073 GA-01-R9982630

ZZZZZ02/10/14  12:57 10407330

ZZZZZ02/10/14  15:00 10407330
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Gamma Spectroscopy Run Log

Detector: GV11 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3002/10/14  15:47 ZZZZZ

Batch

Analysis

104073

Count

Detector: GV12

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

10/02/12  10:16 JLWIC 160-13156/1

Batch

Analysis

13156

Count

JLWICV 160-13156/210/04/12  09:10 13156

JLWACVTOP 160-101795/101/28/14  14:18 101795

SMPICB 160-103824/102/07/14  12:53 103824

CCV 160-104071/102/10/14  00:15 104071

SMPCCV 160-104071/202/10/14  00:36 104071

SMPCCB 160-104071/302/10/14  00:57 104071

SMP160-5176-5 TI12-233-SU3FSS-00502/10/14  01:59 104071 GA-01-R9981230

SMP160-5176-11 TI12-233-SU3FSS-01102/10/14  02:43 104071 GA-01-R9981230

SMP160-5176-18 TI12-233-SU3FSS-01802/10/14  07:54 104071 GA-01-R9981230

SMP160-5176-26 TI12-233-SU3FSS-02602/10/14  11:46 104071 GA-01-R9982630

ZZZZZ02/10/14  12:57 10407130

ZZZZZ02/10/14  15:01 10407130

ZZZZZ02/10/14  15:48 10407130

Detector: GV14

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

04/23/12  09:56 JLWIC 160-12359/1

Batch

Analysis

12359

Count

JLWICV 160-12359/204/24/12  08:12 12359

JLWACVTOP 160-101066/101/24/14  08:37 101066

SMPICB 160-103829/102/07/14  12:50 103829

CCB 160-104064/102/10/14  00:03 104064

CCV 160-104064/202/10/14  00:55 104064

SMPCCV 160-104064/302/10/14  01:17 104064

SMPCCB 160-104064/402/10/14  01:39 104064

SMP160-5176-12 TI12-233-SU3FSS-01202/10/14  02:41 104064 GA-01-R9981230

SMP160-5176-19 TI12-233-SU3FSS-01902/10/14  07:52 104064 GA-01-R9981230

ZZZZZ02/10/14  10:17 104064

SMP160-5176-27 TI12-233-SU3FSS-02702/10/14  11:41 104064 GA-01-R9982630

ZZZZZ02/10/14  12:58 10406430

ZZZZZ02/10/14  15:02 10406430

ZZZZZ02/10/14  15:49 10406430

Detector: GV15

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/22/12  11:06 JLWIC 160-12362/1

Batch

Analysis

12362

Count

JLWICV 160-12362/203/23/12  06:10 12362

JLWACVTOP 160-101162/101/24/14  15:13 101162

SMPICB 160-103830/102/07/14  12:51 103830

SMPCCB 160-104065/102/10/14  00:04 104065

CCV 160-104065/202/10/14  00:56 104065

SMPCCV 160-104065/302/10/14  01:17 104065

SMP160-5176-6 TI12-233-SU3FSS-00602/10/14  01:57 104065 GA-01-R9981230

SMP160-5176-13 TI12-233-SU3FSS-01302/10/14  02:42 104065 GA-01-R9981230

SMP160-5176-20 TI12-233-SU3FSS-02002/10/14  07:53 104065 GA-01-R9981230

SMP160-5176-28 TI12-233-SU3FSS-02802/10/14  11:42 104065 GA-01-R9982630

Page 4 of 5 TestAmerica St. Louis

Page 1327 of 1334



Gamma Spectroscopy Run Log

Detector: GV15 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3002/10/14  12:59 ZZZZZ

Batch

Analysis

104065

Count

ZZZZZ02/10/14  15:02 10406530

ZZZZZ02/10/14  15:49 10406530

Detector: GV17

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/26/12  06:29 JLWIC 160-12390/1

Batch

Analysis

12390

Count

JLWICV 160-12390/203/26/12  09:29 12390

JLWACVTOP 160-100896/101/23/14  11:17 100896

SMPICB 160-103832/102/07/14  12:51 103832

SMPCCB 160-104066/102/10/14  00:04 104066

CCV 160-104066/202/10/14  00:56 104066

SMPCCV 160-104066/302/10/14  01:17 104066

SMP160-5176-7 TI12-233-SU3FSS-00702/10/14  01:58 104066 GA-01-R9981230

SMP160-5176-14 TI12-233-SU3FSS-01402/10/14  02:43 104066 GA-01-R9981230

SMP160-5176-29 TI12-233-SU3FSS-02902/10/14  11:43 104066 GA-01-R9982630

ZZZZZ02/10/14  13:00 10406630

ZZZZZ02/10/14  15:03 10406630

ZZZZZ02/10/14  15:50 10406630
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Shaw Environmental and Infrastructure Inc, (a CB&! company) 
Federal Servfces Dlvisfon 

14()05 Port Chi~go H~ -1 
Concord, CA 94520 

Project Manager: Ulrika Messer 
v"'cu11i;:; i:s,. pnone ;;;:.; 

Send Report To: Patricia Flynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 
City: Concord, CA, 94520 

Sampler's Name(s): · 

Sample ID Number 

TI12-233-SU3FSS..001 

uTI12-233-SU3FSS-002 IBUilding 233 FSS SU3 

ITI12-233-SU3FSS..003 !Building 233 FSS SU3 

iTl12-233-SU3FSS..004 !Building 233 FSS SU3 

Tl12-233-SU3FSS..005 !Building 233 FSS SU3 

12-233-SUSFSS..006 !Building 233 FSS SU3 

Tl12-233-SU3FSS..007 !Building 233 FSS SU3 

Tl12-233-SU3FSS..008 !Building 233 FSS SU3 

2-233-SU3FSS-009 

o s-day D 7-day 

Trme: 

Project 

Project Name I Location: 
;ie111Qle£ 

Purchase Order#: 855490 

Shipment Date: 

Waybill Number: 1 _ ~ , _ 

Lab Destination: TestA.merica St Laius 

Lab Contact Name I ph. #: Erika Gish 

Collection Information tt 
x ~I 
;:;; sl a; 0 5 :E .,, 0 

G CP 1 I 
G CP 1 I 
G CPI 1 I 

G CPI 1 I 
- ,__ 

G CP 1 

G CP 1 

G CP 1 

G CP 1 

Preservative {water) 

Preservative (soil) 

Container Type 

i 6 .oz Plastic 

16 oz Plastic 

16 oz Plastic 

16 oz Plastic 

16 oz Plastic 

16 oz Plastic 

16 oz Plastic 

16 oz Plastic 

Date: 

lime: 

Date: 

lime: 

c: 
(ti 
0 
(/) 

(ti 

E 
E 
(ti 

CJ 

NJA 

x 
x 
x 

x 
x 
x 
x 
x 

Ref. Document# Tl_Building 233FSS 029 

A = Air 

Page ___ ._ 

Analyses Requested 

of 

:C a: 
::I. 

.s 
(ti 

a:: 
'1) 

"' 0 
c 

G =Grab 

4 

SO=Soil 

SL=Sludge 

GP = Chip Samples 

ABS=Asbestos, PO=Pipe Openning 
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0 ....... 
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Shaw Environmental and Infrastructure Inc. (a CB&f company) 
Federal Services DMsian 

1

4005 Port Chicago Hwy I 
Concord, CA 94520 

Project Manager: Ulrika Messer 
(Name & phone#) 

~nd Report To: Patricia Flynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 
City: Concord, CA, 94520 

Sampler's Name(s): ft/ /qvt f lY~ 
Sample ID Number '-Sample D~riptioti ' 

Tl12-233-SU3FSS-0110 !Building 233 FSS SU3 

g Tl12-233-SU3FSS-0111 !Building 233 FSS SU3 

ITI12-233-SU3FSS-012 !Building 233 FSS SU3 

ITi"I 2-233-SU3FSS-013 !Building 233 FSS SU3 

Tl12-233-SU3FSS-014 !Building 233 FSS SU3 

Tl12-233-SU3FSS-015 !Building 233 FSS SU3 

TI112-233-SU3FSS-016 Building 233 FSS SU3 

TI112-233-SU3FSS-017 Building 233 FSS SU3 

Tl12-233-SU3FSS-018 

fal Instructions: 

S!fridard TAT D o 3-day o 7-day 

Project 

Shipment Date: tfrcf!f'f 
wayt>m Number: --i1---.... Ub...,...,_$.,....,-. . -3-l""'~--=-
Lab Destination: TestAmerica St Loius 

Lab Contact Name I ph. #: Gish 

Preservative (water) 

Collection Information e 
Preservative (soil) Ill 

x c 
;;;: cs 

Date· Time Method IS .... E Container Type 0 0 :E ::;, 0 

G CP 1 I 16 oz Plastic 

G CPI 1 ! 16 oz Plastic 

G CPI 1 ! 16 oz Plastic 

- .......... 
G CPI 1 I 16 oz Plastic 

G CP i 16 oz Plastic 

G CP 1 16 oz Plastic 

~ 
i 16 oz Plastic 

i ! 16oz Plastic I 

11 
lll 

Project Specific: 

Re'ed By: • ./ Date: 

c: 
al 
(.) 

en 
(ti 

E 
5 
ct)'. 
C} 

NfA 

x 
x 
x 
x 

x 
x 

x 
x 
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Federal Services Division 
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Login Sample Receipt Checklist

Client: Shaw Environmental &Infrastructure  CB&I Job Number: 160-5176-2

Login Number: 5176

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis Page 1334 of 1334



     

Table H.5  
Building 233 Site SU 3 FSS Biased Sample Results 

Sample ID 
226Ra 

Resulta Flagb MDL ≥ MDLc 

TI233-SU3BI-FSS-001 0.855   0.155 0.855 

TI233-SU3BI-FSS-002 0.846   0.122 0.846 

TI233-SU3BI-FSS-003 0.377   0.127 0.377 

TI233-SU3BI-FSS-004 0.984   0.137 0.984 

TI233-SU3BI-FSS-005 0.784   0.147 0.784 

TI233-SU3BI-FSS-006 0.744   0.128 0.744 

Project Screening Criterion 1.690 

Number of Samples 6     6 

Average 0.765     0.765 

Standard Deviation 0.207     0.207 

Minimum 0.377     0.377 

Maximum 0.984     0.984 

Median 0.815     0.815 

Skewness -1.581     -1.581 

Kurtosis 3.334     3.334 
 
Notes: 
a Units are picocuries per gram (pCi/g). 
b “U” indicates “Result is less than the sample detection limit”; “J” indicates “Result is greater than the sample detection limit but less than the 
stated reporting limit.” 
c If the reported result is less than the method detection limit, the method detection limit is reported in this column.  
 
≥ greater than or equal to 
226Ra radium-226 
MDL method detection limit 

 

 
 

   H.3-1 



ANALYTICAL REPORT

Job Number: 160-5429-2

Job Description: Treasure Island 122412

For:
Shaw Environmental &Infrastructure  CB&I

4005 Port Chicago Highway
Concord, CA  94520-1120

Attention: Ms. Patricia Flynn

_____________________________________________

Approved for release.
Erika K Gish
Project Manager II
3/7/2014 2:41 PM

Erika K Gish, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
erika.gish@testamericainc.com

03/07/2014  

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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CASE NARRATIVE

Client: Shaw Environmental &Infrastructure  CB&I

Project: Treasure Island 122412

Report Number: 160-5429-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 

exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 

the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 2/6/2014 8:40 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 20.7º C.

RADIUM 226 (21 DAY INGROWTH)

Samples TI233-SU3BI-FSS-001 (160-5429-1), TI233-SU3BI-FSS-002 (160-5429-2), TI233-SU3BI-FSS-003 (160-5429-3), 

TI233-SU3BI-FSS-004 (160-5429-4), TI233-SU3BI-FSS-005 (160-5429-5) and TI233-SU3BI-FSS-006 (160-5429-6) were analyzed for 

Radium 226 (21 day ingrowth) in accordance with DOE GA-01-R. The samples were prepared on 02/11/2014 and analyzed on 

03/04/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Client Sample Results
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5429-1Client Sample ID: TI233-SU3BI-FSS-001
Matrix: SolidDate Collected: 02/05/14 09:27

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0730 U

(2σ+/-)

0.764

(2σ+/-)

103/04/14 08:2302/11/14 13:57pCi/g1.29

LOQ MDC

0.764

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/11/14 13:57 03/04/14 08:23 10.2030.1950.1890.467Actinium 228

pCi/g 02/11/14 13:57 03/04/14 08:23 10.9670.6180.615U0.634Bismuth-212

pCi/g 02/11/14 13:57 03/04/14 08:23 10.1550.2000.1790.855Bismuth-214

pCi/g 02/11/14 13:57 03/04/14 08:23 10.08180.04490.0449U0.00855Cesium-137

pCi/g 02/11/14 13:57 03/04/14 08:23 12.862.902.90U-0.547Lead-210

pCi/g 02/11/14 13:57 03/04/14 08:23 10.1700.1530.1320.601Lead-212

pCi/g 02/11/14 13:57 03/04/14 08:23 10.1330.1940.1611.04Lead-214

pCi/g 02/11/14 13:57 03/04/14 08:23 10.7212.972.1320.2Potassium-40

pCi/g 02/11/14 13:57 03/04/14 08:23 12.590.4360.433U0.458Protactinium-231

pCi/g 02/11/14 13:57 03/04/14 08:23 10.1550.5000.2000.1790.855Radium-226

pCi/g 02/11/14 13:57 03/04/14 08:23 10.2030.1950.1890.467Radium-228

pCi/g 02/11/14 13:57 03/04/14 08:23 10.08360.09080.08630.273Thallium-208

pCi/g 02/11/14 13:57 03/04/14 08:23 11.881.211.20U1.32Thorium-234

pCi/g 02/11/14 13:57 03/04/14 08:23 10.4530.2860.285U0.298Uranium-235

pCi/g 02/11/14 13:57 03/04/14 08:23 11.881.211.20U1.32Uranium-238

pCi/g 02/11/14 13:57 03/04/14 08:23 10.1700.1530.1320.601Thorium 228

Lab Sample ID: 160-5429-2Client Sample ID: TI233-SU3BI-FSS-002
Matrix: SolidDate Collected: 02/05/14 09:40

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0742 U

(2σ+/-)

0.193

(2σ+/-)

103/04/14 08:2102/11/14 13:57pCi/g1.10

LOQ MDC

0.193

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/11/14 13:57 03/04/14 08:21 10.08320.1480.1400.470Actinium 228

pCi/g 02/11/14 13:57 03/04/14 08:21 10.7790.5340.529U0.748Bismuth-212

pCi/g 02/11/14 13:57 03/04/14 08:21 10.1220.1690.1450.846Bismuth-214

pCi/g 02/11/14 13:57 03/04/14 08:21 10.06920.03920.0392U0.0135Cesium-137

pCi/g 02/11/14 13:57 03/04/14 08:21 11.881.051.05U0.356Lead-210

pCi/g 02/11/14 13:57 03/04/14 08:21 10.1140.1230.1000.555Lead-212

pCi/g 02/11/14 13:57 03/04/14 08:21 10.1290.1560.1360.736Lead-214

pCi/g 02/11/14 13:57 03/04/14 08:21 10.8172.171.6413.9Potassium-40

pCi/g 02/11/14 13:57 03/04/14 08:21 11.810.3920.386U0.591Protactinium-231

pCi/g 02/11/14 13:57 03/04/14 08:21 10.1220.5000.1690.1450.846Radium-226

pCi/g 02/11/14 13:57 03/04/14 08:21 10.08320.1480.1400.470Radium-228

pCi/g 02/11/14 13:57 03/04/14 08:21 10.03110.06140.05600.241Thallium-208

pCi/g 02/11/14 13:57 03/04/14 08:21 11.270.8600.8491.30Thorium-234

pCi/g 02/11/14 13:57 03/04/14 08:21 10.3940.2140.213U0.126Uranium-235

pCi/g 02/11/14 13:57 03/04/14 08:21 11.270.8600.8491.30Uranium-238

pCi/g 02/11/14 13:57 03/04/14 08:21 10.1140.1230.1000.555Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5429-3Client Sample ID: TI233-SU3BI-FSS-003
Matrix: SolidDate Collected: 02/05/14 09:09

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 -0.0324 U

(2σ+/-)

0.174

(2σ+/-)

103/04/14 08:2202/11/14 13:57pCi/g0.304

LOQ MDC

0.174

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/11/14 13:57 03/04/14 08:22 10.1250.1640.1520.596Actinium 228

pCi/g 02/11/14 13:57 03/04/14 08:22 10.6770.4170.415U0.347Bismuth-212

pCi/g 02/11/14 13:57 03/04/14 08:22 10.1270.1100.1030.377Bismuth-214

pCi/g 02/11/14 13:57 03/04/14 08:22 10.04970.02660.0266U-0.00259Cesium-137

pCi/g 02/11/14 13:57 03/04/14 08:22 10.8470.6950.6811.21Lead-210

pCi/g 02/11/14 13:57 03/04/14 08:22 10.09170.1010.08250.455Lead-212

pCi/g 02/11/14 13:57 03/04/14 08:22 10.08020.1220.1080.556Lead-214

pCi/g 02/11/14 13:57 03/04/14 08:22 10.9361.701.3210.4Potassium-40

pCi/g 02/11/14 13:57 03/04/14 08:22 11.250.7080.708U0.153Protactinium-231

pCi/g 02/11/14 13:57 03/04/14 08:22 10.1270.5000.1100.1030.377Radium-226

pCi/g 02/11/14 13:57 03/04/14 08:22 10.1250.1640.1520.596Radium-228

pCi/g 02/11/14 13:57 03/04/14 08:22 10.03810.05020.04810.140Thallium-208

pCi/g 02/11/14 13:57 03/04/14 08:22 10.8720.3520.347U0.610Thorium-234

pCi/g 02/11/14 13:57 03/04/14 08:22 10.3280.1850.184U0.0897Uranium-235

pCi/g 02/11/14 13:57 03/04/14 08:22 10.8720.3520.347U0.610Uranium-238

pCi/g 02/11/14 13:57 03/04/14 08:22 10.09170.1010.08250.455Thorium 228

Lab Sample ID: 160-5429-4Client Sample ID: TI233-SU3BI-FSS-004
Matrix: SolidDate Collected: 02/05/14 10:15

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.335

(2σ+/-)

0.225

(2σ+/-)

103/04/14 09:2602/11/14 13:57pCi/g0.323

LOQ MDC

0.220

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/11/14 13:57 03/04/14 09:26 10.2670.1660.1600.421Actinium 228

pCi/g 02/11/14 13:57 03/04/14 09:26 10.7280.4320.431U0.266Bismuth-212

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1370.2040.1770.984Bismuth-214

pCi/g 02/11/14 13:57 03/04/14 09:26 10.08250.03050.0305U0.000Cesium-137

pCi/g 02/11/14 13:57 03/04/14 09:26 11.781.081.07U0.761Lead-210

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1100.1230.09750.577Lead-212

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1210.1710.1370.979Lead-214

pCi/g 02/11/14 13:57 03/04/14 09:26 10.6042.281.5916.0Potassium-40

pCi/g 02/11/14 13:57 03/04/14 09:26 11.450.8800.876U0.684Protactinium-231

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1370.5000.2040.1770.984Radium-226

pCi/g 02/11/14 13:57 03/04/14 09:26 10.2670.1660.1600.421Radium-228

pCi/g 02/11/14 13:57 03/04/14 09:26 10.03200.05730.05260.220Thallium-208

pCi/g 02/11/14 13:57 03/04/14 09:26 11.771.041.04U0.273Thorium-234

pCi/g 02/11/14 13:57 03/04/14 09:26 10.2900.2220.221U0.161Uranium-235

pCi/g 02/11/14 13:57 03/04/14 09:26 11.771.041.04U0.273Uranium-238

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1100.1230.09750.577Thorium 228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID: 160-5429-5Client Sample ID: TI233-SU3BI-FSS-005
Matrix: SolidDate Collected: 02/05/14 10:33

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0696 U

(2σ+/-)

0.273

(2σ+/-)

103/04/14 09:2702/11/14 13:57pCi/g1.32

LOQ MDC

0.273

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/11/14 13:57 03/04/14 09:27 10.09910.2220.2010.909Actinium 228

pCi/g 02/11/14 13:57 03/04/14 09:27 11.210.3260.326U0.000Bismuth-212

pCi/g 02/11/14 13:57 03/04/14 09:27 10.1470.1860.1670.784Bismuth-214

pCi/g 02/11/14 13:57 03/04/14 09:27 10.1040.05730.0573U-0.00149Cesium-137

pCi/g 02/11/14 13:57 03/04/14 09:27 12.161.161.16U0.0652Lead-210

pCi/g 02/11/14 13:57 03/04/14 09:27 10.1360.1440.1180.635Lead-212

pCi/g 02/11/14 13:57 03/04/14 09:27 10.1460.1870.1660.830Lead-214

pCi/g 02/11/14 13:57 03/04/14 09:27 10.6822.822.0219.2Potassium-40

pCi/g 02/11/14 13:57 03/04/14 09:27 11.980.4220.422U0.116Protactinium-231

pCi/g 02/11/14 13:57 03/04/14 09:27 10.1470.5000.1860.1670.784Radium-226

pCi/g 02/11/14 13:57 03/04/14 09:27 10.09910.2220.2010.909Radium-228

pCi/g 02/11/14 13:57 03/04/14 09:27 10.06460.07090.06680.228Thallium-208

pCi/g 02/11/14 13:57 03/04/14 09:27 12.390.3900.388U0.363Thorium-234

pCi/g 02/11/14 13:57 03/04/14 09:27 10.4800.2990.298U0.226Uranium-235

pCi/g 02/11/14 13:57 03/04/14 09:27 12.390.3900.388U0.363Uranium-238

pCi/g 02/11/14 13:57 03/04/14 09:27 10.1360.1440.1180.635Thorium 228

Lab Sample ID: 160-5429-6Client Sample ID: TI233-SU3BI-FSS-006
Matrix: SolidDate Collected: 02/05/14 09:58

Date Received: 02/06/14 08:40

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.0508 U

(2σ+/-)

0.248

(2σ+/-)

103/04/14 09:2602/11/14 13:57pCi/g1.27

LOQ MDC

0.248

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/11/14 13:57 03/04/14 09:26 10.2780.1770.1690.536Actinium 228

pCi/g 02/11/14 13:57 03/04/14 09:26 10.8560.5930.5860.871Bismuth-212

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1280.1630.1430.744Bismuth-214

pCi/g 02/11/14 13:57 03/04/14 09:26 10.07890.03400.0340U0.000Cesium-137

pCi/g 02/11/14 13:57 03/04/14 09:26 11.861.091.08U1.01Lead-210

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1350.1550.1290.657Lead-212

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1560.1980.1710.962Lead-214

pCi/g 02/11/14 13:57 03/04/14 09:26 10.7112.451.7816.5Potassium-40

pCi/g 02/11/14 13:57 03/04/14 09:26 12.120.5750.571U0.603Protactinium-231

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1280.5000.1630.1430.744Radium-226

pCi/g 02/11/14 13:57 03/04/14 09:26 10.2780.1770.1690.536Radium-228

pCi/g 02/11/14 13:57 03/04/14 09:26 10.06410.08400.07900.275Thallium-208

pCi/g 02/11/14 13:57 03/04/14 09:26 11.921.581.572.12Thorium-234

pCi/g 02/11/14 13:57 03/04/14 09:26 10.4590.1400.140U0.0145Uranium-235

pCi/g 02/11/14 13:57 03/04/14 09:26 11.921.581.572.12Uranium-238

pCi/g 02/11/14 13:57 03/04/14 09:26 10.1350.1550.1290.657Thorium 228

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-104259/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108305 Prep Batch: 104259

Actinium-227

Analyte

U 103/04/14 03:0902/11/14 13:57pCi/g0.373

MDCLOQ

0.08350.0835

(2σ+/-) (2σ+/-)

MB

0.007855

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/04/14 03:0902/11/14 13:57pCi/g0.1110.06240.0623U0.03210Actinium 228

103/04/14 03:0902/11/14 13:57pCi/g0.5660.3210.321U0.1709Bismuth-212

103/04/14 03:0902/11/14 13:57pCi/g0.1960.2500.250U-0.05332Bismuth-214

103/04/14 03:0902/11/14 13:57pCi/g0.07650.04190.0419U0.01069Cesium-137

103/04/14 03:0902/11/14 13:57pCi/g1.460.7460.744U0.4822Lead-210

103/04/14 03:0902/11/14 13:57pCi/g0.1140.07920.0792U-0.009460Lead-212

103/04/14 03:0902/11/14 13:57pCi/g0.1710.6550.655U-0.07388Lead-214

103/04/14 03:0902/11/14 13:57pCi/g1.010.4300.430U0.06150Potassium-40

103/04/14 03:0902/11/14 13:57pCi/g1.670.1720.172U0.05288Protactinium-231

103/04/14 03:0902/11/14 13:57pCi/g0.1960.5000.2500.250U-0.05332Radium-226

103/04/14 03:0902/11/14 13:57pCi/g0.1110.06240.0623U0.03210Radium-228

103/04/14 03:0902/11/14 13:57pCi/g0.05970.03420.0342U0.01746Thallium-208

103/04/14 03:0902/11/14 13:57pCi/g1.320.3390.339U0.1003Thorium-234

103/04/14 03:0902/11/14 13:57pCi/g0.2560.1320.132U0.06767Uranium-235

103/04/14 03:0902/11/14 13:57pCi/g1.320.3390.339U0.1003Uranium-238

103/04/14 03:0902/11/14 13:57pCi/g0.1140.07920.0792U-0.009460Thorium 228

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-104259/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108311 Prep Batch: 104259

Americium-241

Analyte

116-8710198.1697.5 10.3 1.19

LOQ MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.2 30.96 3.33 0.329 pCi/g 99 87 - 120

Cobalt-60 23.1 22.98 2.39 0.0587 pCi/g 100 87 - 115

Client Sample ID: DuplicateLab Sample ID: 160-5409-A-1-F DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108313 Prep Batch: 104259

Actinium-227

Analyte

10.70U-0.21750.0521 0.355 0.590

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Actinium 228 0.464 0.6079 0.157 0.0884 pCi/g 0.48 1

Bismuth-212 0.295 0.3423 U 0.450 0.739 pCi/g 0.05 1

Bismuth-214 0.431 0.4566 0.160 0.146 pCi/g 0.09 1

Cesium-137 0.00693 0.0000 U 0.0375 0.0680 pCi/g 0.1 1

Lead-210 0.591 0.4645 U 1.26 2.00 pCi/g 0.06 1

Lead-212 0.458 0.4154 0.130 0.125 pCi/g 0.17 1

Lead-214 0.516 0.4962 0.115 0.115 pCi/g 0.09 1

Potassium-40 9.89 11.59 1.90 0.608 pCi/g 0.49 1

Protactinium-231 0.415 0.1918 U 0.902 1.59 pCi/g 0.18 1

Radium-226 0.431 0.4566 0.160 0.500 0.146 pCi/g 0.09 1

Radium-228 0.464 0.6079 0.157 0.0884 pCi/g 0.48 1

Thallium-208 0.156 0.1494 0.0538 0.0526 pCi/g 0.07 1

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-5409-A-1-F DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 108313 Prep Batch: 104259

Thorium-234

Analyte

10.05U0.45820.398 0.934 1.68

LOQ MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235 0.103 0.1339 U 0.196 0.326 pCi/g 0.1 1

Uranium-238 0.398 0.4582 U 0.934 1.68 pCi/g 0.05 1

Thorium 228 0.458 0.4154 0.130 0.125 pCi/g 0.17 1

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Rad

Prep Batch: 104259

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21160-5409-A-1-F DU Duplicate Total/NA

Solid Fill_Geo-21160-5429-1 TI233-SU3BI-FSS-001 Total/NA

Solid Fill_Geo-21160-5429-2 TI233-SU3BI-FSS-002 Total/NA

Solid Fill_Geo-21160-5429-3 TI233-SU3BI-FSS-003 Total/NA

Solid Fill_Geo-21160-5429-4 TI233-SU3BI-FSS-004 Total/NA

Solid Fill_Geo-21160-5429-5 TI233-SU3BI-FSS-005 Total/NA

Solid Fill_Geo-21160-5429-6 TI233-SU3BI-FSS-006 Total/NA

Solid Fill_Geo-21LCS 160-104259/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-104259/1-A Method Blank Total/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5429-2

Project/Site: Treasure Island 122412

Client Sample ID: TI233-SU3BI-FSS-001 Lab Sample ID: 160-5429-1
Matrix: SolidDate Collected: 02/05/14 09:27

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/11/14 13:57 LEM104259 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108313 03/04/14 08:23 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU3BI-FSS-002 Lab Sample ID: 160-5429-2
Matrix: SolidDate Collected: 02/05/14 09:40

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/11/14 13:57 LEM104259 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108305 03/04/14 08:21 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU3BI-FSS-003 Lab Sample ID: 160-5429-3
Matrix: SolidDate Collected: 02/05/14 09:09

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/11/14 13:57 LEM104259 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108316 03/04/14 08:22 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU3BI-FSS-004 Lab Sample ID: 160-5429-4
Matrix: SolidDate Collected: 02/05/14 10:15

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/11/14 13:57 LEM104259 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108316 03/04/14 09:26 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU3BI-FSS-005 Lab Sample ID: 160-5429-5
Matrix: SolidDate Collected: 02/05/14 10:33

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/11/14 13:57 LEM104259 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108313 03/04/14 09:27 SMP TAL SLTotal/NA

Client Sample ID: TI233-SU3BI-FSS-006 Lab Sample ID: 160-5429-6
Matrix: SolidDate Collected: 02/05/14 09:58

Date Received: 02/06/14 08:40

Prep Fill_Geo-21 02/11/14 13:57 LEM104259 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis GA-01-R 1 108305 03/04/14 09:26 SMP TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5429-2

Project/Site: Treasure Island 122412

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Certification Summary
Client: Shaw Environmental &Infrastructure  CB&I TestAmerica Job ID: 160-5429-2

Project/Site: Treasure Island 122412

Laboratory: TestAmerica St. Louis
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska MO0005410State Program 06-30-14

California NELAP 9 09266CA 03-31-14

Connecticut State Program 1 PH-0241 03-31-15

Florida NELAP 4 E87689 06-30-14

Illinois NELAP 5 200023 11-30-14

Iowa State Program 7 373 12-01-14

Kansas NELAP 7 E-10236 10-31-14

Kentucky (DW) State Program 4 90125 12-31-14

L-A-B DoD ELAP L2305 01-10-16

Louisiana NELAP 6 LA140007 12-31-14

Maryland State Program 3 310 09-30-14

Missouri State Program 7 780 06-30-14

Nevada State Program 9 MO000542013-1 07-31-14

New Jersey NELAP 2 MO002 06-30-14

New Mexico State Program 6 06-30-10 *

New York NELAP 2 11616 04-01-14

North Dakota State Program 8 R207 06-30-14

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 2013-049 08-31-14

Pennsylvania NELAP 3 68-00540 02-28-14 *

South Carolina State Program 4 85002001 06-30-14

Texas NELAP 6 T104704193-13-6 07-31-14

USDA Federal P330-07-00122 01-09-17

USEPA Reg V SDWA Federal 1 WG-15J 08-30-14

Utah NELAP 8 MO000542013-5 07-31-14

Virginia NELAP 3 2236 06-14-14

Washington State Program 10 C592 08-30-14

West Virginia DEP State Program 3 381 02-28-14 *

TestAmerica St. Louis

* Expired certification is currently pending renewal and is considered valid.
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Method Summary
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Method Method Description LaboratoryProtocol

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5429-2Client: Shaw Environmental &Infrastructure  CB&I

Project/Site: Treasure Island 122412

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5429-1 TI233-SU3BI-FSS-001 Solid 02/05/14 09:27 02/06/14 08:40

160-5429-2 TI233-SU3BI-FSS-002 Solid 02/05/14 09:40 02/06/14 08:40

160-5429-3 TI233-SU3BI-FSS-003 Solid 02/05/14 09:09 02/06/14 08:40

160-5429-4 TI233-SU3BI-FSS-004 Solid 02/05/14 10:15 02/06/14 08:40

160-5429-5 TI233-SU3BI-FSS-005 Solid 02/05/14 10:33 02/06/14 08:40

160-5429-6 TI233-SU3BI-FSS-006 Solid 02/05/14 09:58 02/06/14 08:40

TestAmerica St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5429-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0148 g 1.0148 g04/01/59 02/23/12Source C_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5429-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1846.42 Bq10 mL 2.0327 
mL

01/01/61 02/23/11Source F_00001 water, Lot 83725-334

Cd-109 26819.3 Bq
Ce-139 890.424 Bq
Cesium-137 743.562 Bq
Co-57 580.6 Bq
Cobalt-60 1222.38 Bq
Hg-203 1926.02 Bq
Sn-113 1576.93 Bq
Y-88 2572.87 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

10/31/14 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00003

Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/03/15 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 81427-334Tuna Can_00002

Cd-109 16063 Bq
Ce-139 546 Bq
Cesium-137 465 Bq
Co-57 357 Bq
Cobalt-60 742 Bq
Hg-203 1208 Bq
Lead-210 15186 Bq
Sn-113 943 Bq
Y-88 1571 Bq

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003

Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5429-2TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Lead-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006

Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Lead-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Reagent

Gamma Ampuole_00003
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 



Reagent

Source A_00001
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Reagent

Source C_00001
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



Reagent

Source E_00001
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: 

· : Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

79670-334 
5 mL Liquid in Flame Sealed Vial 

Customer: TestAmerica St. Louis 
P.O. No.: 2303926, Item I 
Calibration Date: Ol-Apr-2009 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 
Fax 404•352·2837 

www.analyticsi'nc.com 

0.028371 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.16, Revision 1, February, 1979, and compliance 
with ANSI N42.22-1996, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (keV) Days yps/grarn yps u, u, u Method 

Am-241 69.6 167860 --- 3.390E+03 0.1 0.9 1.8 4nLS 
Cd-109 88.0 462.60 l.691E+05 4.798E+03 0.4 1.7 3.6 HP Ge 
Co-67 122. l 271.79 8.904E+04 2.626E+03 0.6 1.3 2.8 HPGe 
Ce-139 166.9 137.6 l.266E+06 3.663E+03 0.4 I. I 2.3 HP Ge 
Hg-203 279.2 46.61 2.788E+06 7.910E+03 0.3 1.1 2.3 HP Ge 
Sn-113 391.7 116. l 1.725E+06 4.894E+03 0.6 1.1 2.4 HPGe 
Cs-137 661.7 10983 l.120E+06 3. l 78E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 106.6 4.205E+06 l.193E+04 0.8 I. I 2.7 HP Ge 
Co-60 1173.2 1926.4 2.184E+06 6.196E+03 0.7 I. I 2.6 HPGe 
Co-60 1332.6 1926.4 2.185E+06 6.199E+03 0.7 I. I 2.6 HP Ge 
Y-B8 1836. l 106.6 4.444E+05 l.261E+04 0.7 I. I 2.6 HPGe 
*Master Souri:::e refers to Analytics' 8-isotope.mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, 
11 Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results. 11 

Comments: 
5.31740 grams 4M HG! solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the calibration date. 

-Source Prepared by: ./-1A-1' ~~,e..---
W. Mao, Radiochemist 

QA Approved: Date: 

End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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§ Eckert & Ziegler 
Analytics 

Customer: 
P.O. No.: 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

83725-334 
6 mL Liquid in Flame Sealed Vial 

Test America St. Louis/Earth City, MO 
2397508, Item I 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352·8677 

Fax 404•352·2837 

www .a na lyti csihc .com 

0.028066 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 22101. 

Master Uncertainty , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 
Nuclide Energy (ke V) Days yps/gram yps UA u, u Method 

Am-24I 59.5 l.580E+05 --- 3.26IE+03 0.1 0.9 1.8 4n1S 
Cd-I09 88.0 4.626E+02 l.697E+05 4.763E+03 0.8 1.7 3.8 HPGe 
Co-57 122.l 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 2.8 HPGe 
Ce-139 165.9 1.376E+02 l.247E+05 3.500E+03 0.5 1.1 2.4 HPGe 
Hg-203 279.2 4.661E+Ol 2.753E+05 7.727E+03 0.4 1.1 2.3 HPGe 
Sn-113 391.7 l.15IE+02 l.769E+05 4.965E+03 0.5 1.1 2.4 HP Ge 
Cs-1:37 661.7 l.098E+04 l.109E+05 3.113E+03 0.7 1.2 2.8 HPGe 
Y-88 898.0 l.066E+02 4.224E+05 l.186E+04 0.5 1.1 2.4 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+05 6.012E+03 0.6 1.1 2.5 HP Ge 
Co-60 1332.5 1.925E+03 2.143E+05 6.015E+03 0.6 1.1 2.5 HP Ge 
Y-88 1836.l l.066E+02 4.472E+05 l.255E+04 0.5 I. I 2.4 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Cha1uber. Uncertainty: U -Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, nGuidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Comments: 
5.30203 grams 4M HCl solution with approximately 30 µg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers. 

This standard will expire one year after the reference date. 

Source Prepared by: 
M. I. Taskaeva, Radiochemist 

QA Approved: Date: 
J. D. Mccorvey, QA Manager Aile ate 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 



Reagent

Tuna Can LCS_00003
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k'ec 1 d 

A ANALYTICS 
An Isotope Products Laboratories Company 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

74139-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE "S" Bottle 

Customer: Severn Trent Laboratories/Earth City, MO 
P.O. No.: 2169577, Item I 
Calibration Date: Ol-Oct-2006 12:00 EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404•352•2837 

www.analyticsinc.com 

0.01552 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains 
traceability to the National Institute of Standards and Technology through a Measurements Assurance 
Program as described in USNRC Regulatory Guide 4.15, Revision I, February, 1979, and compliance 
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 

Master Uncertainty, % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days ws/gram ')PS UA UB u Method 

Pb-210 46.5 8145.9 3079.8 0.33 1.46 2.99 411 LS 
Am-241 59.5 157860 2034.3 0.33 1.46 2.99 411 LS 
Cd-109 88.0 462.60 189000 2933.5 0.57 1.70 3.59 HPGe 
Co-57 122.1 271.79 94570 1467.8 0.34 1.30 2.69 HP Ge 
Ce-139 165.9 137.6 133800 2076.7 0.35 1.10 2.31 HP Ge 
Hg-203 279.2 46.61 295300 4583 0.40 1.10 2.34 HP Ge 
Sn-113 391.7 115.1 185600 2880.7 0.42 1.10 2.35 HP Ge 
Cs-137 661.7 10983 116700 1811.3 0.70 1.20 2.78 HPGe 
Y-88 898.0 106.60 455400 7068 0.50 1.10 2.42 HP Ge 
Co-60 1173.2 1925.4 226900 3522 0.60 1.10 2.51 HPGe 
Co-60 1332.5 1925.4 227000 3523 0.90 1.10 2.84 HP Ge 
Y-88 1836.1 106.6 481200 7469 0.90 1.10 2.84 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4n LS- 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, 
IC - Ionization Chamber. Uncertainty: U- Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines 
for Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

Comments: 
1550 grams of sand. NOTE: Homogeneity was checked by the addition of Tc-99 tracer to the solution used to 
spike the sand. Ten 10-gram aliquots were removed after mixing and counted to measure the Tc-99. The 
standard deviation for the 10 measurements was 1.3% with a range of 4.8%. This demonstrates reasonable 
homogeneity for this source material down to a 10-gram aliquot. 
This standard will expire one year after the calibration date. 

Source Prepared by: --~--.:.....:c~---'-"v'--~--"--e...-_______ _ 
M. I. Taskaeva, Radiochemist 

QA Approved: ~ -/, 
D. M. Montgomery, QA Manager 

Date: 12 -21 ... ot; 

End of Certificate 
Corporate Office Laboratory 

Ll80 SPnhonrrl lorl11~tri;il Rlvrl Atl;int;i GPorr1ie :rn~1R 
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ANALYTICS 
An Isotope Products Laboratories Company 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 

Tel 404•352·8677 
Fax 404·352•2837 

www.a nalyticsi n c.com 

ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS 
BATCH127 

CAL/BRA TION DA TE: October 1r 2006 12:00 EST 

Q) 
0.. 
0 -0 

..!!? 

Cd-109 

Co-57 

Ce-139 

Hg-203 

Sn-113 

Cs-137 

Y-88 

Co-60 

Co-60 

Y-88 

88 

122 

166 

279 

392 

662 

898 

1173 

1332 

1836 

c: 
0 

~ :a 
.... 0 

..c ..c: 
7a 1ii 
(.) :a:: 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

HPGe 

Optional Additional Isotopes 
Pb-210 46.5 4IT LS 

Am-241 59,5 4Tf LS 

Sr-85 514 IC 

Cs-134 605 IC 

Cs-134 796 IC 

Mn-54 835 IC 

Zn-65 1116 IC 
Cal1brat1on Methods. 

0.16 1.1 0.88 

0.23 1.1 0.71 

0.17 1.0 0.58 

0.11 1.1 0.34 

0.21 1,0 0.35 

0.36 1.1 0,60 

0.19 1.0 0.33 

0.31 ,97 0.45 

0.33 .93 0.48 

0.24 1.0 0.35 

0.33 1.1 0 

0.33 1.1 0 

0.30 1.1 0 

0.30 1.0 0 

0.30 1.0 0 

0,30 1.0 0 

0.30 1.0 0 

4TT LS (4 pi Liquid Scintillation Counting) 

~ 
1ii 
E 
0 
(!) 
(!) 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.9 

0.9 

0.7 

0.8 

0.8 

0.8 

0.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.30 

0.30 

0.17 

0.17 

0.17 

0.17 

0.17 

HPGe (High Purity Germanium Gamma Ray Spectrometer) 
IC (Gamma Ray Ionization Chamber) 

2As Percent (%)from counting data 

0.2 1.64 3.3 

0.2 1.52 3.0 

0.2 1.38 2.8 

0.2 1.37 2.7 

0.2 1.30 2.6 

0.2 1.49 3.0 

0.2 1.29 2.6 

0.2 1.33 2.7 

0,2 1.32 2.6 

0.2 1.31 2.6 

0.2 1.50 3.0 

0.2 1.50 3.0 

0.2 1.36 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

0.2 1.34 2.7 

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy 
dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV 
gamma-ray and the X-rays emitted in the decay ofHg-203, (2) between the 1333 keV gamma-ray and the 1325 keV 
single escape peak from the 1836 keV gamma-ray. 

Operations Manual Forms, ANA-QA-06 Form 1, Rev. 2, 6!1/2005 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
1249.94 IBq/Sample 

10/31/20131 

#1 1215 Sq/Sample 
#2 1264 Sq/Sample 
#3 1267 Sq/Sample 

Mean = 1248.667 

Radionuclide: 
Am-241 

1 sigma= 29.19475 1.96 sigma = 57.22171 

True Value minus 5% = 1187.443 --------
True Value plus 5% = 1312.437 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/13 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Am-241.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 
Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 
469.49 Sq/Sample 

10/31/20131 

#1 451.6 Sq/Sample 

#2 477.4 Bq/Sample 

#3 455.6 Bq/Sample 

Mean = 461.5333 

Radionuclide: 

I Cs-137 

1 sigma= 13.88572 1.96 sigma= 27.21602 

True Value minus 5% = 446.0155 --------
True Value plus 5% = 492.9645 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Cs-137.XLS 12/1/2013 
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St. Louis Radiological Standard Reverification Form 

Standard ID Number: 
True Value= 

Date Analyzed: 

Replicates 

Tuna Can LCS 00003 (259586) I 

777 IBq/Sample 
10/31/20131 

#1 724.3 Sq/Sample 

#2 77 4.1 Sq/Sample 

#3 770 Sq/Sample 

Mean= 756.1333 

Radionuclide: 

I Co-60 

1 sigma = 27.64459 1.96 sigma= 54.1834 

True Value minus 5% = 738.15 --------
True Value plus 5% = 815.85 --------

Accuracy: 
Mean value within 5% of Certified (True) Value? 

Precision: 
1.96 sigma Value Within 10% of Mean Value? 

Standard Reverification Acceptable? 

(True Value - 5%) 
(True Value+ 5%) 

Yes (Acceptance Criteria) 

Yes (Acceptance Criteria) 

Yes 

Note: Criteria for reverification of radiological standards is taken from the 
DOE QSAS and LANL Statements of Work 

Reviewed By/Date: Jody Watson 12/1/14 

SOP Reference: STL-QA-0002, Current Revision 

Tuna Can LCS_00003 (259586)Co-60.XLS 12/1/2013 
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Printed: 12/1/2013 

Gamma LCS per Geometry - Tuna Can 

Reagent ID: Tuna Can LCS 00003 
Container: 259586 

~,....,,....,.-:-:-:---~~~~~ 

Reference date 10/1 /2006 
Calibration Standard: 74139-334 

~~~~~~~~~ 

Standard volume: 1550 
Standard volume transferred: 341.9 

Certified Geometry 
Isotope Activity Activity 

gammas/sec gammas/sec 
Am-241 2034.3 448.7 
Cs-137 1811.3 399.5 
Co-60 3522 776.9 

Reviewed By: Jody Watson 

Date: 12/1/2013 

g/vial 
g/geometry 

y 
abundance 

0.359 
0.851 

0.999856 

SOP Reference: ST-RD-0102, Current Rev Form: RAD-0080 

\\Slsvr01 \rad\gamma\Calibrations\LCS STD worksheet\LCS Tuna Can dpm-g.xls 

dpm/g Bq/sample 

219.35 1249.94 
82.39 469.49 
136.36 777.00 

Revised: 11/27/2013 



Page 41 of 401

Test America St. Louis Spectrum ID: 9 Gamma 20130915 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Ge9 S/N100228730 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 08:28:21 

Analysis Time: 11/11/2013 19:50 
Analysis Quantity: 1.000E+OO Sample 

Live Time: 1800 
Real Time: 1810 
Dead Time: 0.57 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 
Library: 

Bkgd Correction File: 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

5.305E-01 
7.243E+02 
7.235E+OO 
4.516E+02 
6.293E+OO 
4.025E+OO 
5.881E+OO 
3.059E+Ol 
l.442E+04 
5.630E+Ol 
5.714E+OO 
9.580E+Ol 
7.078E+OO 
1.477E+Ol 
5.684E+OO 

-2.970E+02 
9.991E+Ol 

-4.791E+OO 
l.215E+03 

1.715E+04 

9 Soil TunaCan.Clb - -
9 Soil TunaCan 90099 050312 
6/14/2012 10:19 
3/1/2012 13:57 
Client Routine Short Revl.lib 
9 2013-10-05 0100.PBC - -

1-Sigma 
Counting 
Uncert 

£, 
0 

769.5 
1. 0 

93.6 
1. 0 

42.6 
75.0 

110.2 
64.6 
0.9 

36.7 
34.9 

152.1 
34.4 
57.1 
65.7 
9.4 

80.0 
104.0 

0.8 

1-Sigma 
Counting 
Uncert 
Bq/Sample 

4.082E+OO 
7.254E+OO 
6.774E+OO 
4.733E+OO 
2.678E+OO 
3.020E+OO 
6.478E+OO 
1.977E+01 
1.325E+02 
2.065E+Ol 
1.996E+OO 
1.457E+02 
2.432E+OO 
8.428E+OO 
3.737E+OO 
2.787E+Ol 
7.990E+01 
4.982E+OO 
9.198E+OO 

Analyst: Jody Watson 

1-Sigma 
Total 
Un cert 
Bq/Sample 

4.082E+OO 
3.708E+Ol 
6.784E+OO 
2.396E+01 
2.698E+OO 
3.027E+OO 
6.486E+OO 
1.984E+Ol 
8.572E+02 
2.097E+Ol 
2.018E+OO 
1.458E+02 
2.460E+OO 
8.462E+OO 
3.748E+00 
3.191E+Ol 
8.006E+Ol 
4.988E+00 
6.370E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

1.578E+01 
3.977E+OO 
2.680E+01 
3.540E+OO 
1.271E+01 
5.177E+01 
2.150E+Ol 
3.918E+Ol 
2.204E+02 
6.722E+Ol 
6.384E+OO 
4.895E+02 
4.992E+OO 
3.552E+Ol 
9.406E+OO 
8.608E+Ol 
4.336E+02 
1.653E+Ol 
1.316E+Ol 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

1 

Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Det9\9 Gamma 20130915.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge9 S/N100228730 

Calibration 
Filename: 

9 Soil TunaCan 90099 050312 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 8:28:21 AM 
1800 
1810 

0.57 % 
9 

9 Soil TunaCan.Clb 

3/1/2012 1:57:17 PM 
0.074 keV 
0.250 keV/channel 

-2.269E-08 keV/channelA2 

6/14/2012 10:19:51 AM 
165.85 keV 

Quadratic Uncertainty 1.30 % 
-8.079856E-01 + (-2.367265E-Ol*Log(E) ) + 

( -3.950640E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.42 % 

-2.387916E+Ol + ( 8.875647E+OO*Log(E) ) + 
( -9.401100E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 59keV ) 

8000 ( 1999.34keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

12.000 
2.000 
0.000 
2.000 

True coincidence correction: 

Status 
YES 
YES 
NO 
NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 35 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

36.60 
46.55 
59.57 
77.08 
88.08 
93.88 

93.88 

105.44 

122.44 

131.16 
161. 84 

191.89 
199.99 
238.40 
242.14 
276.94 
283.56 
294.85 
300.38 
338.25 

Normalized diff: 134.9778 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

401. 
22813. 
28391. 

140. 
1206. 

58. 

58. 

16.10 
0.92 
0.76 

39.21 
7.29 

87.63 

87.63 

44. 110.15 

45. 108.81 

35. 137.33 
5. 850.44 

75. 
66. 

138. 
11. 
34. 

5. 
92. 
4 8. 
45. 

47.73 
64.08 
27.30 

403.77 
114. 35 
702.33 

54.23 
84.68 
84.62 

1.13 
0.93 
0.93 
0.98 
1. 06 
1. 04 

1. 04 

1. 05 

1. 07 

1. 08 
1.11 

0.55 
0.38 
0.91 
1.18 
1. 21 
1. 22 
0.49 
1. 24 
1. 27 

1.639E-02 
2.578E-02 
3.661E-02 
4.675E-02 
5.052E-02 
5.171E-02 

5.171E-02 

5.318E-02 

5.305E-02 

5.216E-02 
4.676E-02 

4.310E-02 
4.195E-02 
3.734E-02 
3.697E-02 
3.372E-02 
3.315E-02 
3.232E-02 
3.195E-02 
2.940E-02 

Comments 
10/1/2006 12:00:00 PM 

9 2013-10-05 0100.PBC 
10/5/2013 1:00:21 AM 

R A N G E 
Nuclide Brnch. 
Energy Ratio 

46.54 
59.54 

93.35 
93.35 
92.59 
93.35 
93.35 
93.35 
93.35 

105.31 
105.31 
121. 78 
121. 78 
131.29 
163.38 
163.38 

238.63 
242.00 
277.28 
284.30 
295.09 
300.03 
338.32 

4.250 
35.900 

5.561 
5.810 
5.584 
5.810 
5.561 
5.561 
5.810 

21.200 
21.200 
28.580 
28.580 
18.000 

5.080 
5.080 

43.300 
7.430 
6.310 
6.140 

19.300 
3.280 

12.010 

***** 
Act. Nuc 

Bq/Sampl 

l.442E+04 PB210 
1.215E+03 AM241 

PBC<MDA AC228 
l.069E+Ol U235 
1.115E+Ol TH234 
1.069E+Ol U235 
2.622E+Ol AC228 

PBC<MDA AC228 
l.069E+Ol U235 

PBC<MDA EU155 
5.881E+OO EU155 

PBC<MDA EU152 
2.352E+OO EU152 

PBC<MDA Pa234 
PBC<MDA U235 

l.068E+OO U235 

6.216E+Ol PB212 
PBC<MDA PB214 
PBC<MDA TL208 

HL>Cutoff Il31 
PBC<MDA PB214 
PBC<MDA PB212 
PBC<MDA AC228 
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338.32 12.010 l.661E+Ol AC228 
344.89 28. 130.46 1. 27 2.905E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 2.923E+OO EU152 
351.72 86. 44.07 1. 28 2.860E-02 351. 93 37.600 PBC<MDA PB214 
367.42 39. 64.82 0.53 2.775E-02 
519.92 99. 37.67 0.41 2.164E-02 
562.86 22. 127.02 1. 4 7 2.040E-02 563.24 8.350 PBC<MDA CS134 
570.13 20. 136.61 1. 47 2.024E-02 569.32 15.380 PBC<MDA CS134 
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ORTEC g v - i 
TestArnerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9 Gamma 20130915.Anl 

3 

pk energy area uncert fwhm 

570.13 20. 136.24 1. 4 7 

corr 

2.024E-02 

nuclide 
569.47 
569.32 
569.47 
583.02 
609.31 
661. 66 

brnch. 
8.200 

15.380 

act. nuc 
6.589E+OO Pa234 

PBC<MDA CS134 
6.607E+OO Pa234 

PBC<MDA TL208 
6.578E+OO BI214 
4.516E+02 CS137 

583.13 
609.58 
661. 61 
712.89 
727.11 
766.71 

779.17 

797.04 
860.47 
883.68 

910.66 

943.80 
964.12 

996.48 

1121.05 
1173.15 
1272.28 

1332.36 
1460.86 
1764.37 

4 0. 
105. 

10643. 
39. 
17. 
33. 

59. 

60.64 
31. 70 

1. 05 
39.12 

152.13 
79.97 

42.55 

6. 290.73 
19. 137.44 
19. 133.89 

44. 76.62 

24. 117.47 
14. 228.97 

16. 177.62 

28. 
5976. 

11. 

5385. 
1. 
7. 

81.71 
1. 44 

75.03 

1. 39 
76.97 
64.03 

1. 48 
0.98 
1. 45 
0.70 
1. 60 
1. 63 

1. 64 

1. 66 
1. 71 
1. 72 

1. 7 5 

1. 77 
1. 79 

1. 81 

1. 90 
1. 98 
2.01 

2.00 
2.13 
2.31 

l.989E-02 
1.925E-02 
l.810E-02 
1. 711E-02 
l.686E-02 
1.620E-02 

1. 600E-02 

1.565E-02 
1.482E-02 
1.456E-02 

l.418E-02 

1.377E-02 
l.357E-02 

1.323E-02 

l.206E-02 
1.163E-02 
1.088E-02 

l.050E-02 
9.749E-03 
8.350E-03 

727.17 
766.41 
766.41 
778.92 
778.92 
801.95 
860.56 
880.53 
883.24 
911.07 
911. 07 
946.02 
964.11 
964.11 
996.33 
996.33 

1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

8.200 
84.500 
46.090 
85.210 

7.550 
0.294 
0.294 

12.940 
12.940 

8.690 
12.420 

6.000 
9.600 

29.000 
29.000 
13.400 
14.605 
14.605 
10.600 
10.600 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

PBC<MDA 81212 
PBC<MDA PA234M 

3.867E+02 PA234M 
PBC<MDA EU152 

2.273E+Ol EU152 
PBC<MDA CS134 
PBC<MDA TL208 
PBC<MDA Pa234 

7.529E+OO Pa234 
PBC<MDA AC228 

1.400E+Ol AC228 
PBC<MDA Pa234 
PBC<MDA EU152 

5.560E+OO EU152 
PBC<MDA EU154 

1.149E+Ol EU154 
PBC<MDA 81214 

7.254E+02 C060 
PBC<MDA EU154 

2.924E+OO EU154 
7.231E+02 C060 

PBC<MDA K40 
PBC<MDA 81214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.03 
307.92 
351.89 
7 67. 05 
799.44 

1469.05 
2079.05 
2850.97 

36.60 
77.08 
88.08 

191.89 
199.99 
367.42 
519.92 
712.89 

1187. 
958. 

1452. 
448. 
552. 
225. 
287. 

70. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

401. 2.444E+04 
140. 2.995E+03 

1215. 2.405E+04 
75. 1.732E+03 
66. 1. 585E+03 
39. l.407E+03 
99. 4.576E+03 
39. 2.299E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.10 
39.21 
5.28 

47.73 
64.08 
56.65 
37.67 
39.12 

This section based on library: Client Routine Short Revl.lib 

1.125 
0.976 
1. 055 
0.547 
0.381 
0.534 
0.415 
0.697 

s 

s 
s 
sM 
sM 
s 
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ORTEC g v - i 
TestAmerica, Inc 

(3263) Env32 G53W4.25 11/11/2013 7:50:58 PMPage 
Spectrum name: 9_Gamma_20130915.Anl 

4 

************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.85 46.55 5511. 22813. 12.674 0.92 0.933 
AM-241 237.89 59.57 4281. 28391. 15.773 0.76 0.933 
TH-234 245.32 61. 42 2410. -799. -0.444 9.38 1.014s 
TH-234 365.80 91. 55 1239. -50. -0.028 101.12 1.042s 
AC-228 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
U-235 372.98 93.35 1253. 58. 0.032 87.63 1. 0430 
EU-155 421. 32 105.44 1171. 44. 0.025 110.15 l.054s 
EU-152 489.29 122.44 1159. 45. 0.025 108.81 1.070s 
Pa-234 524.18 131.16 1124. 35. 0.019 137.33 l.079s 
U-235 574.13 143.65 1203. -48. -0.026 103.98 1. 09ls 
U-235 646.89 161.84 752. 5. ' 0.003 850.44 1.109s 
U-235 821.22 205.44 1091. -13. -0.007 349.16 l.148s 
PB-212 953.27 238.46 993. 125. 0.070 36.68 1.179 
PB-214 968.00 242.14 1005. 11. 0.006 403.77 1.182 
TL-208 1107.16 276.94 791. 34. 0.019 114.35 1. 214 
I-131 1133.66 283.56 738. 5. 0.003 702.33 1. 221 
PB-214 1178.79 294.85 573. 92. 0.051 54.23 0.490s 
PB-212 1200.93 300.38 789. 4 8. 0.026 84.68 1. 235 
AC-228 1352.39 338.25 701. 45. 0.025 84.62 l.270s 
EU-152 1378.94 344.89 662. 28. 0.016 130.46 l.275s 
PB-214 1406.26 351.72 669. 86. 0.048 44.07 1. 282 
I-131 1455.88 364.13 713. -34. -0.019 113. 88 1. 293 
BE-7 1909.01 477.42 744. -6. -0.003 644.25 1. 392s 
CS-134 2250.78 562.86 388. 22. 0.012 127.02 1.466s 
CS-134 2279.86 570.13 352. 20. 0.011 136.61 l.471s 
Pa-234 2279.88 570.13 352. 20. 0.011 136.24 1. 471 
TL-208 2331. 87 583.13 356. 40. 0.022 60.64 l.482s 
CS-134 2410.14 602.69 309. -17. -0.010 144.66 1. 500s 
BI-214 2437.68 609.58 271. 105. 0.058 31. 70 0.982s 
CS-137 2645.82 661. 61 300. 10643. 5.913 1. 05 1. 452 
BI-212 2907.87 727.11 318. 17. 0.009 152.13 1.60ls 
PA-234M 3066.30 766.71 335. 33. 0.018 79.97 1.633s 
EU-152 3116.13 779.17 285. 59. 0.033 42.55 1. 643s 
CS-134 3187.66 797.04 169. 6. 0.004 290.73 1. 66ls 
TL-208 3441. 43 860.47 347. 19. 0.011 137.44 1. 707 
Pa-234 3534.30 883.68 311. 19. 0.010 133.89 1. 722 
AC-228 3642.26 910.66 550. 44. 0.025 76.62 1. 7 4 6s 
Pa-234 3774.84 943.80 378. 24. 0.013 117.47 1. 772 
EU-152 3856.15 964.12 492. 14. 0.008 228.97 1. 7 8 6s 
AC-228 3874.97 968.82 503. -12. -0.007 261.56 1. 7 90s 
EU-154 3985.65 996.48 415. 16. 0.009 177. 62 1.810s 
BI-214 4484.12 1121.05 307. 28. 0.016 81.71 1. 901 
C0-60 4692.63 1173.15 172. 5976. 3.320 1. 44 1.975 
EU-154 5089.34 1272.28 31. 11. 0.006 75.03 2.008s 
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Nuclide 
C0-60 
K-40 
BI-214 

Channel 
5329.81 
5844.14 
7059.18 

Energy 
1332.36 
1460.86 
1764.37 

Background 
33. 
33. 
18. 

Net area 
5385. 

1. 
7. 

Cnts/sec 
2.991 
0.001 
0.004 

Uncert 
1. 39 

76.97 
64.03 

FWHM 
1. 997 
2.131 
2.314s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide -
Name Code 

Average 
Activity 
Bq/Sample 

BE-7 C -1.3766E+OO 

K-40 N 5.3052E-Ol 

C0-60 F 7.2427E+02 

I-131 I -6.5562E-Ol 

CS-134 I 7.2349E+OO 

CS-137 I 4.5157E+02 

EU-152 F 6.2931E+OO 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-1.377E+00 &( 2.979E+01 6.44E+02 1.05E+Ol G 

4. 66E+ll 
1460.83 5.305E-01 (P 1.578E+Ol 7.70E+01 l.07E+Ol G 

l.93E+03 
1332.50 7.231E+02 3.977E+OO 1.39E+OO 1.00E+02 G 
1173.24 7.254E+02 7.748E+OO 1.44E+OO 9.99E+Ol G 

364.48-8.173E-01 
284.30 1.496E+OO 
636.97-6.785E-01 % 

604.71-5.518E+OO ?( 

795.87 5.593E-02 % 
569.32 3.786E+Ol ?( 

801.95 2.811E+01 &( 
563.24 7.820E+Ol ?( 

661.66 4.516E+02 

344.29 2.923E+OO ( 
121.78 2.352E+OO &( 
778.92 2.273E+01 ( 
964.11 5.560E+OO ?( 

1112.07 3.764E-02 & 
1408.00 2.382E-01 % 

8.02E+OO 
3.098E+OO 1.14E+02 8.17E+Ol G 
3.530E+Ol 7.02E+02 6.14E+OO G 
3.837E+Ol 1.67E+03 7.17E+OO G 

7.54E+02 
2.680E+Ol 1.45E+02 9.76E+Ol G 
3.854E+01 2.03E+04 8.55E+01 G 
1.733E+02 1.37E+02 l.54E+Ol G 
2.787E+02 2.91E+02 8.69E+OO G 
3.322E+02 1.27E+02 8.35E+00 G 

l.10E+04 
3.540E+OO 1.05E+OO 8.52E+Ol G 

4.94E+03 
1.271E+Ol 1.30E+02 2.65E+Ol G 
8.497E+OO 1.09E+02 2.86E+Ol G 
3.138E+01 4.25E+Ol 1.29E+Ol G 
4.275E+Ol 2.29E+02 1.46E+Ol G 
4.286E+Ol 3.35E+04 1.36E+Ol G 
9.762E+OO 1.12E+03 2.lOE+Ol G 
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Nuclide Ave activity 

EU-154 I 4.0247E+OO 

EU-155 I 5.8806E+OO 

TL-208 N 3.0591E+Ol 

PB-210 N l.4424E+04 

PB-212 N 5.6299E+Ol 

PB-214 N 5.7137E+OO 

BI-212 N 9.5804E+Ol 

BI-214 N 7.0777E+OO 

AC-228 N 1.4766E+Ol 

Pa-234 N 5.6844E+OO 

Energy Activity Code Peak MDA Comments 

873.23 7.271E-01 &( 
123.10 6.921E-02 & 

1274.54 2.924E+OO ?( 
723.36 4.766E-01 % 

1004.77 4.567E-01 % 
996.33 1.149E+Ol 

105.31 5.881E+OO 
86.54-3.761E-01 % 

3.14E+03 
5.177E+Ol 2.10E+03 1.23E+Ol G 
7.391E+OO 3.19E+03 4.08E+Ol G 
7.338E+OO 7.50E+Ol 3.52E+Ol G 
2.324E+Ol 1.43E+03 2.02E+Ol G 
3.539E+Ol 2.28E+03 l.80E+Ol G 
6.852E+Ol 1.78E+02 1.06E+Ol G 

1. 81E+03 
2.150E+Ol l.10E+02 2.12E+Ol G 
1.959E+01 1.56E+03 3.07E+01 G 

6.98E+02 
583.02 1.750E+Ol ?(P 3.918E+Ol 6.06E+Ol 8.45E+Ol G 
277.28 1.153E+02 (P 4.564E+02 1.14E+02 6.31E+OO G 
860.56 7.666E+Ol ( 3.531E+02 l.37E+02 1.24E+01 G 

8.14E+03 
46.54 1.442E+04 2.204E+02 9.19E-01 4.25E+OO G 

6.98E+02 
238.63 5.630E+Ol ?( 6.722E+Ol 3.67E+Ol 4.33E+Ol G 
300.03 3.298E+02 + 9.255E+02 8.47E+Ol 3.28E+OO G 

351.93 4.435E+OO ?( 
295.09 8.205E+OO ( 
242.00 2.259E+OO -

5.84E+05 
6.384E+OO 4.41E+Ol 3.76E+Ol G 
l.021E+Ol 5.42E+Ol 1.93E+01 G 
3.053E+Ol 4.04E+02 7.43E+OO G 

6.98E+02 
727.17 9.580E+Ol &( 4.895E+02 1.52E+02 7.55E+OO G 
785.42 5.436E+Ol & 2.991E+03 l.62E+03 1.28E+OO G 

5.84E+05 
609.31 6.578E+OO (P 4.992E+OO 3.17E+Ol 4.61E+Ol G 

1120.29 8.602E+OO (P 2.581E+Ol 8.17E+Ol l.51E+01 G 
1764.49 3.099E+OO - P 9.807E+OO 6.40E+01 l.54E+01 G 

911.07 1.400E+01 ?( 
968.97-6.746E+OO -
338.32 l.661E+Ol 

93.35 2.622E+Ol & 

2.10E+03 
3.552E+01 7.66E+Ol 2.90E+Ol G 
5.930E+01 2.62E+02 1.75E+Ol G 
4.660E+Ol 8.46E+Ol l.20E+01 G 

Energy duplication 
7.608E+Ol 8.76E+Ol 5.56E+OO XA 

l.63E+12 
131.29 2.059E+OO ?( 9.406E+OO 1.37E+02 1.80E+Ol G 
569.47 6.607E+OO ( 3.016E+Ol 1.36E+02 8.20E+OO G 
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7 

Energy 
946.02 
883.24 
880.53 

Activity 
7.154E+OO 
O.OOOE+OO -
1.202E+Ol 

( 2.808E+Ol l.17E+02 1.34E+Ol G 
4.308E+Ol 1.00E+03 9.60E+OO G 
5.396E+Ol 1.34E+02 6.00E+OO G 

TH-234 N -2.9703E+02 1. 63E+12 
63.29-2.970E+02 8.608E+Ol 9.38E+OO 3.81E+OO G 
92.59-9.593E+OO & 3.217E+Ol 1. 01E+02 5.58E+OO G 

PA-234M N 9.9914E+Ol 1. 63E+12 
1001.00-8.049E-01 % ( 4.336E+02 1.58E+04 8.37E-01 G 

766.41 3.867E+02 & ( l.026E+03 8.00E+Ol 2.94E-Ol G 

U-235 N -4.7913E+OO 2. 57E+ll 
143.79-4.791E+OO ? ( l.653E+Ol 1.04E+02 1.lOE+Ol G 
205.33-3.609E+OO & 4.212E+Ol 3.49E+02 5.0lE+OO G 
163.38 1. 068E+OO + 3.053E+Ol 8.50E+02 5.08E+OO G 

Energy duplication 
93.35 l.069E+Ol & 3.lOlE+Ol 8.76E+Ol 5.81E+OO X 

AM-241 T 1.2145E+03 
59.54 1.215E+03 

1.58E+05 
l.316E+Ol 7.57E-Ol 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 
TH-234 
AC-228 
U-235 
EU-155 
EU-152 
U-235 
U-235 
U-235 
AC-228 
EU-152 
BE-7 
CS-134 
CS-134 
CS-134 
PA-234M 
EU-152 
CS-134 
AC-228 
EU-152 
AC-228 
EU-154 
EU-154 

61. 42 
91. 55 
93.35 
93.35 

105.44 
122.44 
143.65 
161. 84 
205.44 
338.25 
344.89 
477.42 
562.86 
570.13 
602.69 
766.71 
779.17 
797.04 
910.66 
964.12 
968.82 
996.48 

1272.28 

2410. 
1239, 
1253. 
1253. 
1171. 
1159. 
1203. 

752. 
1091. 

701. 
662. 
744. 
388. 
352. 
309. 
335. 
285. 
169. 
550. 
492. 
503. 
415. 

31. 
P - Peakbackground subtraction 

-799. 
-50. 

58. 
58. 
44. 
45. 

-48. 
5. 

-13. 
45. 
28. 
-6. 
22. 
20. 

-17. 
33. 
59. 

6. 
44. 
14. 

-12. 
16. 
11. 

-0.444 
-0.028 

0.032 
0.032 
0.025 
0.025 

-0.026 
0.003 

-0.007 
0.025 
0.016 

-0.003 
0.012 
0.011 

-0.010 
0.018 
0.033 
0.004 
0.025 
0.008 

-0.007 
0.009 
0.006 

***** S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

0 F N U C L I D E S I N 

Nuclide 

BE-7 #A 
K-40 A 
C0-60 
I-131 A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 A 
PB-210 
PB-212 A 

-1.3766E+OO 
5.3052E-01 
2.8537E+02 

-6.5562E-01 
6.7120E-01 
3.8340E+02 
4.3789E+OO 
2.2731E+OO 
2.1856E+OO 
2.3406E+OO 
1.1574E+04 
4.3076E+OO 

Time Corrected 
Activity 

Bq/Sample 

>12 Halflives 
5.3052E-01 
7.2427E+02 

>12 Halflives 
7.2349E+OO 
4.5157E+02 
6.2931E+OO 
4.0247E+OO 
5.8806E+OO 
3.0591E+Ol 
1.4424E+04 
5.6299E+Ol 

Uncertainty 
Counting 

6.4425E+02% 
7.695E+02% 
l.001E+00% 

l.1388E+02% 
9.362E+01% 
1.048E+00% 
4.255E+01% 
7.503E+01% 
1.102E+02% 
6.464E+01% 
9.188E-01% 
3.668E+01% 

9.38 
101.12 

87.63 
87.63 

110.15 
108.81 
103.98 
850.44 
349.16 

84.62 
130.46 
644.25 
127.02 
136.61 
144.66 

79.97 
42.55 

290.73 
76.62 

228.97 
261.56 
177.62 

75.03 

-2.970E+02 
-9.593E+OO 

2.622E+Ol 
l.069E+Ol 
5.881E+OO 
2.352E+OO 

-4.791E+OO 
1.068E+OO 

-3.609E+OO 
1.661E+Ol 
2.923E+OO 
O.OOOE+OO 
7.820E+Ol 
3.786E+Ol 

-5.518E+OO 
3.867E+02 
2.273E+Ol 
2.811E+Ol 
1.400E+Ol 
5.560E+OO 

-6.746E+OO 
1.149E+Ol 
2.924E+OO 

S A M P L E 
1 Sigma 

***** 

2.9788E+Ol 

3.0977E+OO 

MDA 
Bq/Sample 

1.58E+Ol 
3.98E+OO 

2.68E+Ol 
3.54E+OO 
1. 27E+O 1 
5.18E+Ol 
2.15E+Ol 
3.92E+Ol 
2.20E+02 
6.72E+Ol 
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PB-214 A 
BI-212 #A 
BI-214 
AC-228 #A 
Pa-234 A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.6962E+OO 
7.3301E+OO 
7.0561E+OO 
6.2874E+OO 
5.6844E+OO 

-2.9703E+02 
9.9914E+01 

-4.7913E+OO 
1.2008E+03 

5.7137E+OO 
9.5804E+01 
7.0777E+OO 
1.4766E+Ol 
5.6844E+OO 

-2.9703E+02 
9. 9914E+Ol 

-4.7913E+OO 
l.2145E+03 

3.494E+01% 
1. 521E+02% 
3.436E+01% 
5.708E+01% 
6.574E+01% 
9.384E+00% 
7.997E+01% 
l.040E+02% 
7.573E-01% 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

6.38E+OO 
4.89E+02 
4.99E+OO 
3.55E+Ol 
9.41E+OO 
8.61E+Ol 
4.34E+02 
1.65E+Ol 
1. 32E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.3 keV) 1.346E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.3 keV) 1.6883195E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 11 Gamma 20131574 

Sample Description: 77739 Gamma LCS 160-77739~2-A 

Detector: Gell S/N09363993 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 09:57:50 

Analysis Time: 11/11/2013 19:53 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1893 
Dead Time: 4.93 

Efficiency Cal File: 11 Soil TunaCan.Clb 
Efficiency Cal Desc: Gell TunaCanCal 90099 032912 
Efficiency Cal Date: 4/2/2012 17:29 

Energy Cal Date: 2/28/2012 13:09 
Library: Client Routine Short Revl.lib 

Bkgd Correction File: 11 2013-10-05 0101.PBC 

Nuclide 

K-40 
C0-60 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 
BI-214 
AC-228 
Pa-234 
TH-234 
PA-234M 
U-235 
AM-241 

Total 

Activity 
Bq/Sample 

-3.130E+OO 
7.741E+02 
5.627E+OO 
4.774E+02 
2.514E+OO 
2.899E+OO 

-4.263E-Ol 
4.864E+Ol 
l.502E+04 
9.754E+Ol 
8.604E+OO 
3.977E+02 
2.554E+OO 
2.142E+Ol 
3.857E+OO 

-8.093E+Ol 
2.658E+Ol 
4.288E+OO 
l.264E+03 

l.816E+04 

Analyst: Jody Watson 

1-Sigma 
Counting 
Uncert 

% 

551. 4 
1. 0 

57.9 
1.1 

70.6 
99.0 

1708.0 
31. 0 

1. 0 
22.9 
23.5 
48.0 
72.7 
41. 5 

167.3 
34.3 

103.4 
110.2 

0. 8 

1-Sigma 
Counting 
Un cert 
Bq/Sample 

1. 726E+Ol 
7.995E+OO 
3.259E+OO 
5.441E+OO 
l.774E+OO 
2.868E+OO 
7.281E+OO 
l.507E+Ol 
1. 504E+02 
2.231E+Ol 
2.021E+OO 
1.908E+02 
l.857E+OO 
8.893E+OO 
6.451E+OO 
2.773E+Ol 
2.749E+Ol 
4.726E+OO 
l.065E+Ol 

1-Sigma 
Total 
Un cert 
Bq/Sample 

1. 72 6E+Ol 
3. 968E+Ol 
3.273E+OO 
2.542E+Ol 
1. 779E+OO 
2.872E+OO 
7.281E+OO 
1.528E+Ol 
8.949E+02 
2.319E+Ol 
2.070E+OO 
l.919E+02 
l.862E+OO 
8. 960E+OO 
6.454E+OO 
2.805E+Ol 
2.752.E+Ol 
4.731E+OO 
6.644E+Ol 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 

l.982E+Ol 
3.551E+OO 
3.600E+Ol 
4.209E+OO 
l.482E+Ol 
6.079E+Ol 
2.440E+Ol 
3.485E+Ol 
2.572E+02 
5.738E+Ol 
5.061E+OO 
5.097E+02 
6.709E+OO 
3.627E+Ol 
7.418E+OO 
7.226E+Ol 
5.227E+02 
1.716E+Ol 
l.590E+Ol 
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Sample description 
77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detll\11 Gamma 20131574.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gell S/N09363993 

Calibration 
Filename: 

10/31/2013 9:57:50 AM 
1800 
1893 

4.93 % 
11 

11 Soil TunaCan.Clb 
Gell TunaCanCal 90099 032912 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/28/2012 1:09:34 PM 
0.055 keV 
0.250 keV/channel 

-2.946E-08 keV/channelA2 

4/2/2012 5:29:36 PM 
165.85 keV 

Quadratic Uncertainty 1.14 % 
-6.858644E-01 + (-3.337421E-Ol*Log(E) ) + 

( -3.199860E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.72 % 

-2.393599E+Ol + ( 8.833910E+OO*Log(E) ) + 
( -9.364157E-0l*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.58keV) 

8000 ( 1999.47keV ) 
1000.000% 

3 
l.OOOOE+OO 
l.OOOOE+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

total peaks alloc. 20 cutoff: 
Energy Calibration 

Normalized diff: 

***** s u MM A R y 0 F p 

Peak Area Uncert FWHM 
Energy 

36.68 379. 16.28 1. 05 
40.49 133. 55.66 1. 66 
46.62 19658. 0.86 0.90 
49.77 415. 28.03 0.60 
55.95 145. 50.29 0.62 
59.56 25028. 0.84 0.88 
77.07 147. 27.49 0.93 
79.28 92. 44.04 0.93 
88.07 1082. 8.02 0.97 
93.79 56. 88.49 0.94 

93.79 56. 88.49 0.94 

122.18 61. 70.58 0.97 
143.95 39. 110.20 0.99 
205.37 11. 379.21 1. 05 
238.51 197. 20.94 0.80 

276.63 35. 99.46 1.11 
283.85 38. 97.31 1.12 
295.03 118. 34.12 0.33 
338.09 43. 83.18 1.17 

351. 83 104. 27.31 1. 27 
430.82 38. 58.13 0.50 
582.88 93. 29.40 0.81 
609.24 36. 53.14 1. 41 

NO 
NO 
NO 

5.00E+01% 

46.5155 

E A K S I 
Corrctn 
Factor 

1.405E-02 
1. 7 llE-02 
2.193E-02 
2.434E-02 
2.870E-02 
3.lOlE-02 
3.947E-02 
4.022E-02 
4.263E-02 
4.362E-02 

4.362E-02 

4.466E-02 
4.238E-02 
3.439E-02 
3.106E-02 

2.800E-02 
2.752E-02 
2.681E-02 
2.436E-02 

2.369E-02 
2.050E-02 
l.643E-02 
l.590E-02 

N 

Comments 
10/1/2006 12:00:00 PM 

11 2013-10-05 0101.PBC 
10/5/2013 l:Ol:56 AM 

R A N G E ***** 
Nuclide Brnch. Act. Nuc 
Energy Ratio Bq/Sampl 

46.54 4.250 1.460E+04 PB210 

59.54 35.900 l.264E+03 AM241 

93.35 5.561 PBC<MDA AC228 
93.35 5.810 l.224E+Ol U235 
93~35 5.561 3.003E+Ol AC228 
93.35 5.561 PBC<MDA AC228 
93.35 5.810 1.224E+Ol U235 

121. 7 8 28.580 PBC<MDA EU152 
143.79 10.960 PBC<MDA U235 
205.33 5.010 PBC<MDA U235 
238.63 43.300 9.754E+Ol PB212 
242.00 7.430 4.711E+Ol PB214 
277.28 6.310 PBC<MDA TL208 
284.30 6.140 HL>Cutoff Il31 
295.09 19.300 1.273E+Ol PB214 
338.32 12.010 PBC<MDA AC228 
338.32 12.010 l.900E+Ol AC228 
351.93 37.600 6.484E+OO PB214 

583.02 84.500 4.864E+Ol TL208 
609.31 46.090 PBC<MDA BI214 
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661.78 
727.09 
766.55 

9292. 1.14 
28. 78.07 
21. 103.43 

1. 38 
1. 51 
1. 54 

1.495E-02 
1.392E-02 
l.338E-02 

609.31 
661.66 
727.17 
766.41 

46.090 
85.210 

7.550 
0.294 

PBC<MDA BI214 
4.774E+02 CS137 

PBC<MDA BI212 
PBC<MDA PA234M 
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pk energy 
777.51 
783.74 
794.26 

803.02 

809.12 
881.76 

911.09 

946.06 

964.47 
969.64 

995.59 

1005.86 

1111. 78 
1120.17 

1173.37 
1332.61 
1408.05 
14 61. 51 
1764.74 

area 
11. 
37. 
21. 

24. 

uncert 
209.97 

55.82 
97.99 

97.75 

83. 35.39 
16. 167.27 

50. 56.96 

15. 197.34 

6. 552.78 
40. 73.12 

5. 472.23 

25. 98.95 

13. 217.05 
-3. 815.86 

5261. 
4798. 

2. 
-5. 

4. 

1. 46 
1. 46 

375.29 
196.71 

76.03 

fwhm 
1. 55 
1. 56 
1. 57 

1. 57 

0.57 
1. 64 

1. 66 

1. 69 

1. 71 
1. 71 

1. 73 

1. 74 

1. 83 
1. 83 

1. 87 
2.01 
2.06 
2.10 
2.34 

corr 
l.322E-02 
1. 313E-02 
1. 300E-02 

1.293E-02 

1.284E-02 
l.203E-02 

l.172E-02 

l.139E-02 

1.122E-02 
1.118E-02 

1. 094E-02 

1.087E-02 

1.004E-02 
9.985E-03 

9.629E-03 
8.708E-03 
8.334E-03 
8.093E-03 
6.950E-03 

nuclide 
778.92 
785.42 
795.87 
795.87 
801.95 
801.95 

880.53 
880.53 
911. 07 
911. 07 
946.02 
946.02 
964.11 
968. 97 
968. 97 
996. 33 
996.33 

1004.77 
1004.77 
1112.07 
1120.29 
1120.29 
1173.24 
1332.50 
1408.00 
1460.83 
1764.49 

brnch. 
12.940 
1. 280 

85.530 
85.530 

8.690 
8.690 

6.000 
6.000 

29.000 
29.000 
13.400 
13.400 
14.605 
17.460 
17.460 
10.600 
10.600 
18.010 
18.010 
13.644 
15.100 
15.100 
99.900 
99.980 
21.005 
10.670 
15.400 

act. 
PBC<MDA 
PBC<MDA 
PBC<MDA 

1.118E+Ol 
PBC<MDA 

1.296E+02 

nuc 
EU152 
BI212 
CS134 
CS134 
CS134 
CS134 

PBC<MDA Pa234 
1.263E+Ol Pa234 

PBC<MDA AC228 
1.937E+Ol AC228 

PBC<MDA Pa234 
5.589E+OO Pa234 

PBC<MDA EU152 
PBC<MDA AC228 

2.650E+Ol AC228 
PBC<MDA EU154 

4.659E+OO EU154 
PBC<MDA EU154 

l.238E+Ol EU154 
PBC<MDA EU152 
PBC<MDA BI214 
PBC<MDA BI214 

7.711E+02 C060 
7.771E+02 C060 

PBC<MDA EU152 
PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

146.42 
161.64 
198.72 
223.43 
307.85 
316.66 
351. 83 

1722.30 
3235.39 

36.68 
40.49 
49.77 
55.95 
76.98 
79.18 
88.07 

430.82 
809.12 

1142. 
2139. 
3929. 
2399. 

749. 
776. 

1541. 
189. 
156. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

379. 2.697E+04 
133. 7.772E+03 
415. 1. 703E+04 
145. 5.063E+03 
144. 3.650E+03 

92. 2.284E+03 
1188. 2.786E+04 

38. 1. 838E+03 
83. 6.465E+03 

1 - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

16.28 
55.66 
28.03 
50.29 
28.13 
44.14 
5.50 

58.13 
35.39 

This section based on library: Client Routine Short Revl.lib 

1. 053 
1. 663 
0.596 
0.624 
0.929 
0.931 
0. 967 
0.499 
0.565 

s 
s 
sM 
sM 

D 
D 
M 

sM 
sM 
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************** I 0 E N T I F I E 0 P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma 9-
0 keV 

PB-210 185.97 46.58 5420. 20194. 11.219 1. 00 0.891 
AM-241 237.87 59.56 4487. 25028. 13. 905 0.84 0.879 
TH-234 245.79 61. 54 1206. -184. -0.102 30.79 0.916s 
EU-155 344.35 86.20 1723. -110. -0.061 54.41 0.938s 
TH-234 380.25 95.17 736. -49. -0.027 217.31 0.943s 
AC-228 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
U-235 372.95 93.35 1192. 56. 0.031 88.49 0.9440 
EU-152 488.19 122.18 902. 61. 0.034 70.58 0.970 
Pa-234 515.00 128.88 487. -5. -0.003 614.61 0.979s 
U-235 575.24 143.95 913. 39. 0.022 110.20 0.990 
U-235 653.29 163.47 852. -24. -0.013 174.70 1.008s 
U-235 820.79 205.37 802. 11. 0.006 379.21 1.047s 
PB-212 953.29 238.51 493. 181. 0.100 20.94 0.805s 
TL-208 1105.71 276.63 601. 35. 0.020 99.46 1.112 
I-131 1134.60 283.85 649. 38. 0.021 97.31 1.118s 
PB-214 1179.31 295.03 449. 118. 0.066 34.12 0. 32 6s 
AC-228 1351.48 338.09 606. 43. 0.024 83.18 1.167s 
EU-152 1375.50 344.10 616. -11. -0.006 332.03 1.172s 
PB-214 1406.43 351.83 281. 104. 0.058 27.31 1. 272 
I-131 1459.85 365.19 588. -9. -0.005 397.04 1.190s 
CS-134 2276.28 569.34 325. -6. -0.003 443.16 1.371s 
TL-208 2330.42 582.88 188. 93. 0.052 29.40 0.812s 
CS-134 2420.48 605.39 382. -27. -0.015 105.10 1.401s 
BI-214 2435.87 609.24 337. 36. 0.020 53.14 1. 405 
I-131 2546.22 636.83 346. -21. -0.011 129.62 1.429s 
CS-137 2645.99 661.78 289. 9292. 5.162 1.14 1. 383 
BI-212 2907.26 727.09 233. 28. 0.016 78.07 1.507s 
PA-234M 3065.10 766.55 231. 21. 0.012 103.43 1.540s 
EU-152 3108.94 777.51 242. 11. 0.006 209.97 1. 551 
BI-212 3133.87 783.74 191. 37. 0.020 55.82 1.556s 
CS-134 3175.96 794.26 196. 21. 0.012 97.99 1.565s 
CS-134 3210.97 803.02 270. 24. 0.014 97.75 1.570s 
EU-154 3489.14 872.55 366. -19. -0.011 144.57 1.630s 
Pa-234 3525.99 881. 76 369. 16. 0.009 167.27 1.637s 
AC-228 3643.32 911.09 388. 50. 0.028 56. 96 1.662s 
Pa-234 3783.25 946.06 451. 15. 0.009 197.34 1.691s 
EU-152 3856.91 964.47 471. 6. 0.003 552.78 1. 706 
AC-228 3877.61 969.64 400. 40. 0.022 73.12 1.710s 
EU-154 3981.42 995.59 334. 5. 0.003 472.23 l.733s 
PA-234M 3998.45 999.85 318. -11. -0.006 222.98 1.737s 
EU-154 4022.53 1005.86 285. 25. 0.014 98.95 1.740s 
EU-152 4446.33 1111.78 362. 13. 0.007 217.05 1. 828 
C0-60 4692.81 1173.37 99. 5261. 2.923 1. 46 1. 869 
EU-154 5088.59 1272.27 32. -3. -0.002 240.74 1.958s 
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Nuclide 
C0-60 
EU-152 
K-40 
BI-214 

Channel 
5330.12 
5632.05 
5846.05 
7060.05 

Energy 
1332.61 
1408.05 
1461.51 
1764.74 

Background 
17. 
23. 
36. 
19. 

Net area 
4798. 

2. 
-5. 

4. 

Cnts/sec 
2.666 
0.001 

-0.003 
0.002 

Un cert 
1. 46 

375.29 
196.71 

76.03 

FWHM 
2. 011 
2.064s 
2.105s 
2.336s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 c 5.0838E-01 

K-40 N -3.1300E+OO 

C0-60 F 7.7409E+02 

I-131 I 6.2628E-01 

CS-134 I 5.6266E+OO 

CS-137 I 4.7736E+02 

EU-152 F 2. 5135E+OO 

0 F 1 I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------

Energy 
keV 

Activity Code MDA Value 
Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60 5.084E-Ol %( 3.156E+Ol 1.84E+03 l.05E+Ol G 

4.66E+ll 
1460.83-3.l30E+OO ?(P 1.982E+Ol l.97E+02 1.07E+Ol G 

1332.50 7.771E+02 
1173.24 7.711E+02 

364.48-2.551E-Ol ?( 
284.30 1.235E+Ol &( 
636.97-l.037E+Ol + 

604.71-l.027E+Ol ?( 
795.87 1.118E+Ol &( 
569.32-l.345E+Ol + 
801.95 1.296E+02 ( 
563.24 8.247E+OO & 

661.66 4.774E+02 

344.29-1.329E+OO ?( 
121.78 3.826E+OO ( 
778.92 4.945E+OO ( 
964.11 2.713E+OO ( 

1112.07 7.290E+OO ( 
1408.00 8.363E-01 &( 

l.93E+03 
3.551E+OO 1.46E+OO 1.00E+02 G 
7.193E+OO 1.46E+OO 9.99E+Ol G 

8.02E+00 
3.405E+OO 3.97E+02 8.17E+Ol G 
3.994E+Ol 9.73E+Ol 6.14E+OO G 
4.501E+Ol 1.30E+02 7.17E+OO G 

7.54E+02 
3.600E+Ol 1.05E+02 9.76E+Ol G 
3.663E+Ol 9.80E+Ol 8.55E+Ol G 
2.019E+02 4.43E+02 1.54E+Ol G 
4.227E+02 9.78E+Ol 8.69E+OO G 
3.713E+02 l.33E+03 8.35E+OO G 

1.10E+04 
4.209E+OO l.14E+OO 8.52E+Ol G 

4.94E+03 
1.482E+Ol 3.32E+02 2.65E+Ol G 
8.921E+OO 7.06E+Ol 2.86E+Ol G 
3.511E+Ol 2.10E+02 l.29E+Ol G 
5.060E+Ol 5.53E+02 1.46E+Ol G 
5.327E+Ol 2.17E+02 1.36E+Ol G 
1.138E+Ol 3.75E+02 2.lOE+Ol G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

EU-154 I 2.8987E+OO 3.14E+03 
873.23-1.254E+Ol ? ( 6.079E+Ol 1.45E+02 1.23E+Ol G 
123.10-l.484E-01 & 7.938E+00 1.59E+03 4.08E+Ol G 

1274.54-1.049E+OO + 8.950E+OO 2.41E+02 3.52E+Ol G 
723.36 O.OOOE+OO + 3.157E+Ol l.OOE+03 2.02E+Ol G 

1004.77 1. 238E+Ol ? ( 4.090E+Ol 9.90E+Ol 1.80E+Ol G 
996.33 4.659E+OO ? ( 7.449E+Ol 4.72E+02 1.06E+Ol G 

EU-155 I -4.2626E-01 l.81E+03 
105.31-4.263E-01 % ( 2.440E+Ol 1.71E+03 2.12E+Ol G 

8 6. 54-1. 2 62E+Ol + 2.258E+Ol 5.44E+Ol 3.07E+Ol G 

TL-208 N 4.8643E+Ol 6.98E+02 
583.02 4.864E+Ol (P 3.485E+Ol 2.94E+Ol 8.45E+Ol G 
277.28 1.453E+02 + 4.806E+02 9.95E+Ol 6.31E+OO G 
860.56 l.003E+Ol % 4.122E+02 l.21E+03 l.24E+Ol G 

PB-210 N l.5023E+04 8.14E+03 
46.54 1. 502E+04 (P 2.572E+02 1.00E+OO 4.25E+OO G 

PB-212 N 9.7541E+Ol 6.98E+02 
238.63 9.754E+Ol (P 5.738E+Ol 2.09E+Ol 4.33E+Ol G 
300.03-3.442E+OO g, 

0 9.786E+02 8.43E+03 3.28E+OO G 

PB-214 N 8.6039E+OO 5.84E+05 
351. 93 6.484E+OO (P 5.061E+OO 2.73E+Ol 3.76E+Ol G 
295.09 1.273E+Ol (P 1. 092E+Ol 3.41E+Ol l.93E+Ol G 
242.00-1.846E-01 & p 2.604E+Ol 9.18E+02 7.43E+OO G 

BI-212 N 3.9766E+02 6.98E+02 
727.17 1. 966E+02 ? ( 5.097E+02 7.81E+Ol 7.55E+OO G 
785.42 1.584E+03 & ( 2.899E+03 5.58E+Ol 1. 28E+OO G 

BI-214 N 2.5543E+OO 5.84E+05 
609.31 2.760E+OO (P 6.709E+OO 5.31E+Ol 4.61E+Ol G 

1120.29-9.480E-01 % p 2.996E+Ol 8.16E+02 1.51E+Ol G 
1764.49 l.937E+OO &(P 1.185E+Ol 7.60E+Ol 1.54E+Ol G 

AC-228 N 2.1423E+Ol 2.10E+03 
911. 07 l.937E+Ol ? ( 3.627E+Ol 5.70E+Ol 2.90E+Ol G 
968.97 2.650E+Ol & ( 6.414E+Ol 7.31E+Ol 1.75E+Ol G 
338.32 l.900E+Ol ( 5.238E+Ol 8.32E+Ol 1.20E+Ol G 

Energy duplication 
93.35 3.003E+Ol * 8.802E+Ol 8.85E+Ol 5.56E+OO XA 

Pa-234 N 3.8567E+OO l.63E+l2 
131.29-3.578E-01 & ( 7.418E+OO 6.15E+02 1. 80E+Ol G 
569.47 4.218E-01 % 3.150E+Ol 2.19E+03 8.20E+OO G 
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7 

Energy 
946.02 
883.24 
880.53 

Activity 
5.589E+OO 
1.525E-01 
1.263E+01 

&( 3.703E+Ol 1.97E+02 1.34E+Ol G 
% 4.471E+01 8.64E+03 9.60E+00 G 
&( 7.094E+Ol 1.67E+02 6.00E+OO G 

TH-234 N -8.0934E+Ol 1.63E+12 
63.29-8.093E+Ol ?(P 7.226E+Ol 3.08E+Ol 3.BlE+OO G 
92.59-1.124E+Ol & p 2.953E+Ol 2.17E+02 5.58E+OO G 

PA-234M N 2.6576E+Ol 1.63E+12 
1001.00-6.951E+Ol & ( 5.227E+02 2.23E+02 8.37E-01 G 

766.41 3.001E+02 & ( l.038E+03 l.03E+02 2.94E-01 G 

U-235 N 4.2884E+OO 2.57E+11 
143.79 4.687E+OO ? ( 1.716E+Ol 1. 10E+02 1. lOE+Ol G 
205.33 3.417E+OO ? ( 4.342E+Ol 3.79E+02 5.0lE+OO G 
163.38-6.618E+OO + 3.859E+01 1. 7 5E+02 5.08E+OO G 

Energy duplication 
93.35 1.224E+Ol * 3 .. 587E+01 8.85E+Ol 5.81E+00 X 

AM-241 T 1.2637E+03 
59.54 1.264E+03 

1.58E+05 
1.590E+01 8.43E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
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R - Coincidence Corrected 
H - Halflife limit exceeded 

G53W4.25 11/11/2013 7:53:11 PMPage 
Spectrum name: 11 Gamma 20131574.Anl 

C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 54 1206. -184. -0.102 30.79 -8.093E+Ol p 

EU-155 8 6. 20 1723. -110. -0.061 54.41 -1. 2 62E+Ol 
TH-234 95.17 736. -49. -0.027 217.31 -1.124E+01 p 

AC-2.28 93.35 1192. 56. 0.031 88.49 3.003E+Ol 
U-235 93.35 1192. 56. 0.031 88.49 1.224E+Ol 
Pa-234 128.88 487. -5. -0.003 614.61 -3.578E-01 
U-235 143.95 913. 39. 0.022 110.20 4.687E+OO 
U-235 163.47 852. -24. -0.013 174.70 -6.618E+OO 
U-235 205.37 802. 11. 0.006 379.21 3.417E+OO 
I-131 283.85 649. 38. 0.021 97.31 O.OOOE+OO 
AC-228 338.09 606. 43. 0.024 83.18 1.900E+Ol 
I-131 365.19 588. -9. -0.005 397.04 O.OOOE+OO 
CS-134 569.34 325. -6. -0.003 443.16 -:-l.345E+Ol 
CS-134 605.39 382. -27. -0.015 105.10 -1.027E+Ol 
BI-214 609.24 337. 36. 0.020 53.14 2.760E+OO p 

I-131 63 6. 8 3 346. -21. -0.011 129.62 O.OOOE+OO 
BI-212 727.09 233. 28. 0.016 78.07 1.966E+02 
PA-234M 766.55 231. 21. 0.012 103.43 3.001E+02 
BI-212 783.74 191. 37. 0.020 55.82 1. 584E+03 
CS-134 794.26 196. 21. 0.012 97.99 l.118E+Ol 
CS-134 803.02 270. 24. 0.014 97.75 1.296E+02 
EU-154 872.55 366. -19. -0.011 144.57 -1.254E+Ol 
Pa-234 881. 76 369. 16. 0.009 167.27 1.263E+Ol 
AC-228 911. 09 388. 50. 0.028 56.96 1.937E+Ol 
Pa-234 946.06 451. .. 15. 0.009 197.34 5.589E+OO 
AC-228 969.64 400. 40. 0.022 73.12 2.650E+Ol 
EU-154 995.59 334. 5. 0.003 472.23 4.659E+OO 
PA-234M 999.85 318. -11. -0.006 222.98 -6.951E+Ol 
EU-154 1005.86 285. 25. 0.014 98.95 1.238E+Ol 
EU-154 1272.27 32. -3. -0.002 240.74 -1.049E+OO 
K-40 1461.51 36. -5. -0.003 196.71 -3.13.0E+OO p 

BI-214 1764.74 19. 4. 0.002 76.03 l.937E+OO p 

p - Peakbackground subtraction 
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Spectrum name: 11 Gamma 20131574.Anl 

9 

***** 

Nuclide 

S U M M A R Y 
Time of Count 

Activity 
Bq/Sample 

BE-7 A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 A 
EU-154 #A 
EU-155 #A 
TL-208 
PB-210 
PB-212 
PB-214 
BI-212 #A 
BI-214 #A 
AC-228 #A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

5.0838E-01 
-3 .1300E+OO 

3.0499E+02 
6.2628E-01 
5.2196E-01 
4.0529E+02 
1.7489E+00 
1.6371E+OO 

-1.5842E-01 
3.7216E+OO 
1.2054E+04 
7.4625E+OO 
8.5775E+OO 
3.0424E+Ol 
2.5465E+OO 
9.1217E+OO 
3.8567E+00 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
l.2494E+03 

0 F N U C L I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
-3.1300E+OO 

7.7409E+02 
>12 Halflives 

5.6266E+OO 
4.7736E+02 
2.5135E+OO 
2.8987E+OO 

-4.2626E-01 
4.8643E+Ol 
1.5023E+04 
9.7541E+Ol 
8.6039E+OO 
3.9766E+02 
2.5543E+OO 
2.1423E+Ol 
3.8567E+OO 

-8.0934E+Ol 
2.6576E+Ol 
4.2884E+OO 
1.2637E+03 

Uncertainty 
Counting 

1.8406E+03% 
5.514E+02% 
1.033E+00% 

9. 7311E+01% 
5.793E+01% 
1.140E+00% 
7.058E+01% 
9.895E+01% 
l.708E+03% 
3.099E+01% 
l.001E+00% 
2.288E+01% 
2.349E+Ol% 
4.799E+01% 
7.270E+Ol% 
4.151E+01% 
1.673E+02% 
3.426E+Ol% 
1.034E+02% 
l.102E+02% 
8.426E-01% 

S A M P L E 
1 Sigma 

3.1560E+Ol 

3.4047E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

1.98E+Ol 
3.55E+OO 

3.60E+Ol 
4.21E+OO 
1. 48E+Ol 
6.08E+Ol 
2.44E+Ol 
3.48E+Ol 
2.57E+02 
5.74E+Ol 
5.06E+OO 
5.10E+02 
6.71E+OO 
3.63E+Ol 
7.42E+OO 
7.23E+Ol 
5.23E+02 
1.72E+Ol 
1. 59E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 87.9 to 1999.5 keV) 1.403E+04 Bq/Sample 
Total Decayed Activity ( 87.9 to 1999.5 keV) l.7692848E+04 Bq/Sample 

The library has energies which are not separable. 
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Test America St. Louis Spectrum ID: 15 Gamma_20131338 

Sample Description: 77739 Gamma LCS 160-77739~2-A 
Detector: Gel5 SN/110l2216 
Batch ID: 77739 

Work Order Number: Gamma 
Lot Number: LCS 160-77739~2-A 

Decay to Time: 10/1/2006 12:00 
Acquisition Time: 10/31/2013 10:54:41 

Analysis Time: 11/11/2013 12:28 
Analysis Quantity: l.OOOE+OO Sample 

Live Time: 1800 
Real Time: 1807 
Dead Time: 0.38 

Efficiency Cal File: 
Efficiency Cal Desc: 
Efficiency Cal Date: 

Energy Cal Date: 

15 Soil TunaCan.Clb - -
15 TunaCan 90099 032212 
3/22/2012 l3:03 -
2/28/2012 16:29 

Library: Client Routine Short Revl.lib 
Bkgd Correction File: 15 2013-10-05 0052.PBC 

1-Sigma 1-Sigma 
Counting Counting 

Nuclide Activity Uncert Uncert 
Bq/Sample % Bq/Sample 

1-Sigma 
Total 
Uncert 
Bq/Sample 

sec 
sec 
% 

Minimum 
Detectable 
Activity 

Bq/Sample 
-----------------------------------------------------------------------------
K-40 3.365E+OO 147.9 4.978E+OO 4.980E+OO 1.890E+Ol 
C0-60 7.700E+02 1. 2 9.559E+OO 3.982E+Ol 5.695E+OO 
CS-134 5.179E+OO 73.9 3.829E+OO 3.839E+OO 3.939E+Ol 
CS-137 4.556E+02 1. 3 6.088E+OO 2.447E+Ol 5.061E+OO 
EU-152 4.086E+OO 106.8 4.362E+OO 4.367E+OO 1.678E+Ol 
EU-154 l.345E+Ol 155.0 2.084E+Ol 2.085E+Ol 7. OllE+Ol 
EU-155 1.419E+OO 123.9 1.757E+OO 1. 7 59E+OO 2.813E+Ol 
TL-208 4.567E+Ol 43.4 1.980E+Ol 1.994E+Ol 5.254E+Ol 
PB-210 l.493E+04 1.1 l.619E+02 8.917E+02 2.762E+02 
PB-212 1.324E+02 21.1 2.790E+Ol 2.919E+Ol 6.645E+Ol 
PB-214 6.175E+OO 39.3 2.429E+OO 2.450E+OO 8.077E+OO 
BI-212 4.218E+02 59.0 2.489E+02 2.499E+02 5.958E+02 
BI-214 6.688E+OO 33.6 2.247E+OO 2.274E+OO 5.883E+OO 
AC-228 1.495E+Ol 55.3 8.263E+OO 8.298E+OO 4.572E+Ol 
Pa-234 3.895E+OO 85.0 3.312E+OO 3.318E+OO 1. llOE+Ol 
TH-234 -3.768E+02 9.8 3.708E+Ol 4.199E+Ol 1.088E+02 
PA-234M l.072E+02 159.5 1.710E+02 1.710E+02 5.770E+02 
U-235 5. llOE+OO 111.1 5.678E+OO 5.684E+OO 1.888E+Ol 
AM-241 l.267E+03 0.9 1.133E+Ol 6.673E+Ol 1.689E+Ol 

Total 1.820E+04 

Analyst: Jody Watson 
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Sample description 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15 Gamma 20131338.Anl 

1 

77739 Gamma LCS 160-77739~2-A 

Spectrum Filename: C:\User\SPC\Detl5\15 Gamma 20131338.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge15 SN/11012216 

Calibration 
Filename: 

15 TunaCan 90099 032212 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

10/31/2013 10:54:41 AM 
1800 
1807 

0.38 % 
15 

15 Soil TunaCan.Clb 

2/28/2012 4:29:17 PM 
0.044 keV 
0.250 keV/channel 

-3.267E-08 keV/channelA2 

3/22/2012 1:03:01 PM 
165.85 keV 

Quadratic Uncertainty 1.00 % 
-6.894897E-01 + (-3.290613E-Ol*Log(E) ) + 

( -3.875629E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.13 % 

-2.362677E+Ol + ( 8.666669E+OO*Log(E)) + 
( -9.214638E-01*Log(E)A2 ) 

Client Routine Short Revl.lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37. 57keV ) 

8000 ( 1999.52keV ) 
1000.000% 

3 
l.OOOOE+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1. OOOOE+OO) 
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G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma 20131338.Anl 

2 

Random error: 
Systematic error: 

4.0000000E+OO 
4.0000000E+OO 

Fraction Limit: 0.000% 
Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 22 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0729 

Comments 
10/1/2006 12:00:00 PM 

15 2013-10-05 0052.PBC 
10/5/2013 12:52:55 AM 

***** S U M M A R Y 0 F 
Area Uncert 

P E A K S I N R A N G E ***** 
Peak 
Energy 

40.83 
46.57 
49.39 
59.56 
77.46 
84.09 
88.11 
92.79 

93.24 

112.41 
121.38 

124.36 
131.26 

143.74 

181.54 
185.96 
228.17 
233.55 
238.59 
243.73 

246.53 
277.43 

107. 
16947. 

13. 
22159. 

120. 
32. 

901. 
98. 

69.92 
0.93 

607.24 
0.89 

41. 83 
123.88 

7.82 
44.60 

5. 773.45 

97. 39.62 
35. 121.43 

78. 43.12 
48. 85.04 

37. 111.11 

53. 
61. 
43. 
23. 

205. 
4. 

54.86 
51.19 
62.64 
89.52 
19.87 

848.75 

44. 71.15 
21. 164.07 

FWHM Corrctn 

0.27 
0.95 
0.95 
0.99 
0.82 
0.98 
1.12 
0.51 

0.99 

0.77 
1. 02 

Factor 

l.564E-02 
1.956E-02 
2.141E-02 
2.738E-02 
3.462E-02 
3.679E-02 
3.707E-02 
3.778E-02 

3.785E-02 

3.882E-02 
3.848E-02 

0.45 3.831E-02 
1.02 3.775E-02 

1. 04 3. 639E-02 

0.41 
0.62 
0.30 
0.49 
1. 43 
1.12 

3.l76E-02 
3.l20E-02 
2.681E-02 
2.634E-02 
2.592E-02 
2.565E-02 

0.34 2.529E-02 
l.15 2.3l3E-02 

Nuclide Brnch. 
Energy Ratio 

46.54 

59.54 

86.54 

92.59 
92.59 
93.35 
93.35 

121. 7 8 
121. 78 

131. 2 9 
131. 2 9 
143.79 
143.79 

238.63 
242.00 
242.00 

277.28 

4.250 

35.900 

30.700 

5.584 
5.584 
5.561 
5.810 

28.580 
28.580 

18.000 
18.000 
10.960 
10.960 

43.300 
7.430 
7.430 

6.310 

Act. Nuc 
Bq/Sampl 

1. 409E+04 PB210 

1.267E+03 AM241 

PBC<MDA EU155 

PBC<MDA TH234 
l.948E+Ol TH234 

PBC<MDA AC228 
1.178E+00 U235 

PBC<MDA EU152 
2.539E+OO EU152 

PBC<MDA Pa234 
3.938E+OO Pa234 

PBC<MDA U235 
5.llOE+OO 0235 

1.324E+02 PB212 
PBC<MDA PB214 

l.l43E+OO PB214 

PBC<MDA TL208 
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277.28 6.310 PBC<MDA TL208 
289.99 45. 62.18 0.31 2.235E-02 
295.38 45. 74.52 1.17 2.205E-02 295.09 19.300 PBC<MDA PB214 

295.09 19.300 5.882E+00 PB214 
338.60 50. 55.28 0.30 l.983E-02 338.32 12.010 PBC<MDA AC228 
344.74 4. 742.34 1. 21 1.956E-02 344.29 26.500 PBC<MDA EU152 

344.29 26.500 6.704E-01 EU152 
351.99 82. 39.34 1. 22 l.923E-02 351. 93 37.600 PBC<MDA PB214 

351. 93 37.600 6.325E+OO PB214 
362.41 3. 994.26 1. 23 1.871E-02 364.48 81. 700 HL>Cutoff 1131 

364.48 81.700 HL>Cutoff 1131 
434.37 25. 69. 79 0.47 1.628E-02 
540.45 22. 51. 83 0.32 l.364E-02 
563.18 29. 73.94 1. 39 1. 319E-02 563.24 8.350 PBC<MDA CS134 

563.24 8.350 l.594E+02 CS134 
583.36 55. 38.89 1. 41 1.282E-02 583.02 84.500 PBC<MDA TL208 

583.02 84.500 PBC<MDA TL208 
609.27 82. 30.58 0.70 l.236E-02 609.31 46.090 7.344E+OO BI214 
637.24 36. 60.77 1. 45 1.192E-02 636.97 7.170 HL>Cutoff 1131 

636.97 7.170 HL>Cutoff 1131 
661. 74 6850. 1. 34 1. 48 1.154E-02 661. 66 85.210 4.556E+02 CS137 
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pk energy 
726.85 
775.52 

785.23 
860.96 

872.69 

880.64 

881. 05 

910.94 
969.54 
998.60 

1043.81 
1113.40 

1120.71 
1173.35 
1274.60 

1332.66 
1461.86 
1764.84 

area uncert 
34. 59.01 

2. 756.00 

19. 107.79 
12. 207.24 

15. 154.96 

6. 446.96 

4. 542.69 

42. 55.81 
11. 233.14 
13. 159.52 
22. 49.44 
21. 106.75 

3. 324.01 
3847. 1.77 

4. 168.52 

3465. 
4. 
6. 

1. 74 
71. 29 
62.35 

fwhm 
1. 52 
1. 56 

1. 57 
1. 62 

1. 63 

1. 64 

1. 64 

0.50 
1. 70 
1. 72 
0.50 
1. 80 

1. 80 
1. 69 
1. 90 

1. 93 
2.02 
2.18 

G53W4.25 11/11/2013 12:28:56 PMPage 
Spectrum name: 15_Gamma_20131338.An1 

3 

corr 
1.067E-02 
1.007E-02 

9.998E-03 
9.252E-03 

9.137E-03 

9.072E-03 

9.048E-03 

8.812E-03 
8.357E-03 
8.125E-03 
7.836E-03 
7.416E-03 

7.368E-03 
7.076E-03 
6.579E-03 

6.324E-03 
5.828E-03 
4.916E-03 

nuclide 
727.17 
778.92 
778.92 
785.42 
860.56 
860.56 
873.23 
873.23 
880.53 
883.24 
880.53 
880.53 
883.24 
883.24 
911. 07 
968.97 

1001.00 

1112.07 
1112.07 
1120.29 
1173.24 
1274.54 
1274.54 
1332.50 
1460.83 
1764.49 

brnch. 
7.550 

12.940 
12.940 
1. 280 

12.420 
12.420 
12.270 
12.270 

6.000 
9.600 
6.000 
6.000 
9.600 
9.600 

29.000 
17.460 

0.837 

13.644 
13.644 
15.100 
99.900 
35.190 
35.190 
99.980 
10.670 
15.400 

act. nuc 
PBC<MDA BI212 
PBC<MDA EU152 

l.462E+OO EU152 
PBC<MDA BI212 
PBC<MDA TL208 

7.432E+Ol TL208 
PBC<MDA EU154 

1.345E+Ol EU154 
PBC<MDA Pa234 

3.612E+OO Pa234 
5.764E+OO Pa234 

PBC<MDA Pa234 
2.646E+00 Pa234 
2.646E+OO Pa234 
2.145E+01 AC228 

PBC<MDA AC228 
PBC<MDA PA234M 

PBC<MDA EU152 
1.645E+Ol EU152 

PBC<MDA BI214 
7.674E+02 C060 

PBC<MDA EU154 
1.833E+OO EU154 
7.726E+02 C060 

PBC<MDA K40 
PBC<MDA BI214 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K S U M M A R Y ************ 
Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

163.02 
197.05 
309.42 
352.00 
370.26 
449.15 
496.92 
725.46 
743.15 
911. 90 
933.42 
985.29 

1159.03 
1736.34 
2160.53 
4174.07 

40.83 
49.34 
77.46 
88.11 
92.79 

112.41 
124.36 
181.54 
185.96 
228.17 
233.55 
246.53 
289.99 
434.37 
540.45 

1043.81 

2072. 
2432. 

800. 
1017. 

564. 
460. 
413. 
293. 
347. 
273. 
188. 
312. 
246. 
127. 

54. 
40. 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

107. 6. 861E+03 
256. 1.197E+04 
120. 3.466E+03 
901. 2.430E+04 

97. 2.580E+03 
97. 2.499E+03 
96. 2.498E+03 
53. l.658E+03 
61. 1. 966E+03 
43. 1.604E+03 
23. 8.795E+02 
44. 1.740E+03 
45. 2.014E+03 
25. 1.526E+03 
22. l.613E+03 
22. 2.871E+03 

L - Peak written from unknown list. 
C - Area < Critical level. 
M - Peak is close to a library peak. 

69.92 
32.03 
41. 83 

6.01 
35.89 
39.62 
31. 71 
54.86 
51.19 
62.64 
89.52 
71.15 
62.18 
69.79 
51.83 
49.44 

0.275 
0.813 
0.818 
1.125 
0.989 
0.767 
0.446 
0.413 
0.620 
0.301 
0.493 
0.344 
0.308 
0.469 
0.320 
0.500 

s 
M 

s 
s 

D 

s 
s 
s 
s 
SC 

sM 
sM 
SC 

s 
sM 
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This section based on library: Client Routine Short Revl.lib 
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4 

************** I D E N T I F I E D P E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

PB-210 185.77 46.52 4987. 17937. 9.965 1. 08 0.948 
AM-241 237.90 59.56 3943. 22159. 12.310 0.89 0.989 
TH-234 245.27 61. 41 2137. -756. -0.420 9.58 0.962s 
EU-155 335.93 84.09 763. 32. 0.018 123.88 0.983s 
TH-234 370.20 92.66 1149. 52. 0.029 63.10 0.989s 
AC-228 372.95 93.35 648. 5. 0.003 773.45 0.989D 
U-235 372.95 93.35 981. 89. 0.049 50.97 0.989D 
EU-155 421.17 105.41 1063. -14. -0.008 319.41 1.000s 
EU-152 485.01 121.38 884. 35. 0.019 121. 43 1. 015s 
EU-154 491.96 123.12 1007. -29. -0.016 154.75 1.017s 
Pa-234 524.49 131.26 815. 48. 0.027 85.04 1. 024s 
U-235 574.37 143.74 812. 37. 0.020 111.11 1.036s 
U-235 652.91 163.39 727. -19. -0.010 203.98 l.053s 
PB-212 953.55 238.59 460. 205. 0.114 19.87 1.430s 
PB-214 974.11 243.73 548. 4. 0.002 848.75 1.123s 
TL-208 1108.85 277.43 600. 21. 0.012 164.07 1.154s 
I-131 1131.84 283.18 485. -11. -0.006 281. 74 1.160s 
PB-214 1180.60 295.38 538. 45. 0.025 74.52 1.170 
AC-228 1353.39 338.60 238. 50. 0.028 55.28 0.297s 
EU-152 1377.94 344.74 520. 4. 0.002 742.34 1.212s 
PB-214 1406.93 351. 99 480. 82. 0.046 39.34 1. 219 
I-131 1448.61 362.41 377. 3. 0.002 994.26 l.229s 
BE-7 1908.87 477.52 536. -7. -0.004 497.88 l.324s 
CS-134 2251.43 563.18 220. 29. 0.016 73.94 l.394s 
CS-134 2276.67 569.49 238. -18. -0.010 122.24 1.399s 
Pa-234 2276.53 569.45 236. -17. -0.010 127.24 1.399s 
TL-208 2332.17 583.36 264. 55. 0.031 38.89 1. 410 
CS-134 2417.07 604.59 274. -16. -0.009 146.27 1.427s 
BI-214 2435.76 609.27 152. 75. 0.042 30.58 0.70ls 
I-131 2547.65 637.24 223. 36. 0.020 60.77 l.452s 
CS-137 2645.63 661.74 248. 6850. 3.806 1. 34 1. 481 
EU-154 2890.98 723.08 251. -25. -0.014 92.05 1.519s 
BI-212 2906.06 726.85 185. 34. 0.019 59.01 1. 522s 
EU-152 3100.71 775.52 162. 2. 0.001 756.00 1.56ls 
BI-212 3139.57 785.23 208. 19. 0.011 107.79 1.566s 
TL-208 3442.52 860.96 291. 12. 0.007 207.24 1.622s 
EU-154 3489.45 872.69 274. 15. 0.009 154.96 1.63ls 
Pa-234 3521.25 880.64 316. 6. 0.003 446.96 1.636s 
Pa-234 3522.88 881. 05 250. 4. 0.002 542.69 1.638s 
AC-228 3643.08 911.09 347. 25. 0.014 106.08 1.658s 
Pa-234 3767.65 942.23 214. -2. -0.001 998.44 1.683s 
AC-228 3876.90 969.54 319. 11. 0.006 233.14 1. 699 
EU-154 3986.82 997.01 298. -15. -0.008 169.19 l.718s 
PA-234M 3993.17 998.60 212. 13. 0.007 159.52 1.722s 
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Nuclide 
EU-152 
BI-214 
C0-60 
EU-154 
C0-60 
K-40 
BI-214 

Channel 
4452.54 
4481. 79 
4692.45 
5097.64 
5330.02 
5847.16 
7060.16 

Energy 
1113.40 
1120.71 
1173.35 
1274.60 
1332.66 
1461.86 
1764.84 

Background 
237. 
179. 
117. 

24. 
24. 
16. 
15. 

Net area 
21. 

3. 
3847. 

4. 
3465. 

4. 
6. 

Cnts/sec 
0.012 
0.002 
2.137 
0.002 
1.925 
0.002 
0.004 

Uncert 
106.75 
324.01 

1. 77 
168.52 

1. 74 
71. 29 
62. 35 

FWHM 
1.797s 
1. 803 
1. 694 
l.902s 
1.926 
2.015s 
2.180s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Bq/Sample 

BE-7 C -2.3099E+OO 

K-40 N 3.3645E+OO 

C0-60 F 7.7002E+02 

I-131 I 1.9868E+OO 

CS-134 I 5.178'5E+OO 

CS-137 I 4.5561E+02 

EU-152 F 4.0858E+OO 

0 F L I B R A R Y P EA K U S A G E ***** 
------------- Peak --------------

Energy Activity Code MDA Value 
keV Bq/Sample Bq/Sample COMMENTS 

5.31E+Ol 
477.60-2.310E+OO &( 3.873E+Ol 4.98E+02 1.05E+Ol G 

4.66E+ll 
1460.83 3.365E+OO &(P 1.890E+Ol 7.13E+Ol 1.07E+Ol G 

1332.50 7.726E+02 
1173.24 7.674E+02 

364.48 1.005E-01 &( 
284.30-4.432E+OO + 
636.97 2.348E+Ol ( 

604.71-8.013E+OO ?( 
795.87 2.035E-01 % 
569.32-5.420E+Ol + 
801.95-5.550E+OO & 
563.24 1.594E+02 &( 

661.66 4.556E+02 

344.29 6.704E-01 &( 
121.78 2.539E+OO *( 
778.92 1.462E+OO ?( 
964.11 1.838E-01 & 

1112.07 1.645E+Ol &( 

1.93E+03 
5.695E+OO 1.74E+OO 1.00E+02 G 
1.058E+Ol 1.77E+00 9.99E+Ol G 

8.02E+OO 
3.386E+OO 9.94E+02 8.17E+Ol G 
4.199E+Ol 2.82E+02 6.14E+OO G 
4.698E+01 6.08E+Ol 7.17E+OO G 

7.54E+02 
3.939E+Ol 1.46E+02 9.76E+Ol G 
5.332E+Ol 7.67E+03 8.55E+Ol G 
2.223E+02 1.22E+02 1.54E+Ol G 
5.174E+02 2.73E+03 8.69E+OO G 
3.908E+02 7.39E+Ol 8.35E+OO G 

1.10E+04 
5.061E+OO 1.34E+OO 8.52E+Ol G 

4.94E+03 
1.678E+Ol 7.42E+02 2.65E+Ol G 
l.026E+Ol 1.21E+02 2.86E+Ol G 
3.795E+Ol 7.56E+02 l.29E+Ol G 
5.194E+Ol 8.29E+03 1.46E+Ol G 
5.876E+Ol l.07E+02 1.36E+Ol G 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 
1408.00-9.699E-03 % 1.274E+01 3.45E+04 2.10E+01 G 

EU-154 I 1.3449E+01 3.14E+03 
873.23 1.345E+01 & ( 7.0llE+Ol 1.55E+02 1.23E+01 G 
123.10-1.835E+OO - 9.460E+OO 1.55E+02 4.08E+Ol G 

1274.54 1.833E+OO 1.090E+01 1.69E+02 3.52E+Ol G 
723.36-1.133E+Ol + 3.476E+Ol 9.20E+Ol 2.02E+01 G 

1004.77-4.802E-01 & 5.487E+01 3.35E+03 1.80E+01 G 
996.33-1.660E+01 & 9.452E+01 1.69E+02 1.06E+Ol G 

EU-155 I 1.4186E+00 1.81E+03 
105.31-2.635E+OO ? ( 2.813E+Ol 3.19E+02 2.12E+01 G 

86.54 4.218E+OO ? ( 1.740E+Ol 1.24E+02 3.07E+Ol G 

TL-208 N 4.5666E+01 6.98E+02 
583.02 3.712E+Ol ? (P 5.254E+Ol 3.89E+Ol 8.45E+Ol G 
277.28 1.037E+02 &(P 5.816E+02 1.64E+02 6.31E+OO G 
860.56 7.432E+01 ? ( 5.196E+02 2.07E+02 1.24E+Ol G 

PB-210 N 1.4933E+04 8.14E+03 
46.54 1.493E+04 (P 2.762E+02 1.08E+OO 4.25E+OO G 

PB-212 N 1.3244E+02 6.98E+02 
238.63 1.324E+02 (P 6.645E+Ol 1.99E+Ol 4.33E+Ol G 
300.03-5.919E+OO % 1.025E+03 5.11E+03 3.28E+OO G 

PB-214 N 6.1745E+OO 5.84E+05 
351. 93 6.325E+OO 8.077E+OO 3.93E+01 3.76E+01 G 
295.09 5.882E+OO ? ( 1.450E+01 7.45E+01 1.93E+Ol G 
242.00 1.143E+OO - 3.269E+Ol 8.49E+02 7.43E+OO G 

BI-212 N 4.2178E+02 6.98E+02 
727.17 3.071E+02 5.958E+02 5.90E+01 7.55E+OO G 
785.42 1.098E+03 3.967E+03 1.08E+02 1.28E+00 G 

BI-214 N 6.6878E+OO 5.84E+05 
609.31 7.344E+OO (P 5.883E+OO 3.06E+01 4.61E+Ol G 

1120.29 1.624E+OO - p 3.260E+Ol 3.24E+02 1. 51E+Ol G 
1764.49 4.725E+OO ?(P 1.524E+Ol 6.23E+01 1.54E+Ol G 

AC-228 N 1.4948E+01 2.10E+03 
911. 07 1.291E+Ol ? ( 4.572E+Ol l.06E+02 2.90E+Ol G 
968.97 9.765E+OO ( 7.681E+Ol 2.33E+02 1.75E+Ol G 
338.32 2.739E+Ol ( 4.087E+01 5.53E+Ol 1.20E+Ol G 

Energy duplication 
93.35 2.891E+OO - 7.523E+Ol 7.73E+02 5.56E+OO XA 
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Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Pa-234 N 3.8949E+OO 1.63E+12 
131.29 3.938E+OO & ( 1.llOE+Ol 8.50E+Ol 1.80E+Ol G 
569.47-9.005E+OO + 3.848E+Ol 1.27E+02 8.20E+OO G 
946.02-1.0lOE+OO - 3.446E+Ol 9.98E+02 1. 34E+Ol G 

883.24 2.646E+OO ? ( 4.886E+Ol 5.43E+02 9.60E+OO G 
880.53 5.764E+OO & ( 8.727E+Ol 4.47E+02 6.00E+OO G 

TH-234 N -3.7684E+02 l.63E+l2 
63.29-3.768E+02 ? (P 1.088E+02 9.58E+OO 3.81E+OO G 
92.59 1.379E+Ol + p 4.233E+Ol 6.31E+Ol 5.58E+OO G 

PA-234M N 1.0717E+02 1. 63E+l2 
1001.00 l.072E+02 ? ( 5.770E+02 1. 60E+02 8.37E-01 G 

766.41 1.437E+Ol % l.209E+03 2.45E+03 2.94E-01 G 

U-235 N 5.1103E+OO 2. 57E+11 
143.79 5.llOE+OO 1.888E+Ol 1.11E+02 1. lOE+Ol G 
205.33 1.168E+OO & 5.126E+Ol 1.31E+03 5.01E+OO G 
163.38-6.llOE+OO + 4.168E+Ol 2.04E+02 5.08E+OO G 

Energy duplication 
93.35 2.244E+Ol & 3.756E+Ol 5.lOE+Ol 5.81E+OO X 

AM-241 T 1. 2671E+03 
59.54 l.267E+03 

1. 58E+05 
1.689E+Ol 8.94E-01 3.59E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

8 

*************** D I S C A R D E D I s 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

TH-234 61. 41 2137. -756. -0.420 9.58 -3.768E+02 p 

EU-155 84.09 763. 32. 0.018 123.88 4.218E+OO 
TH-234 92.66 1149. 52. 0.029 63.10 1.379E+Ol p 

U-235 93.35 981. 89. 0.049 50.97 2.244E+Ol 
EU-155 105.41 1063. -14. -0.008 319.41 -2.635E+OO 
EU-152 121.38 884. 35. 0.019 121.43 2.539E+OO 
EU-154 123.12 1007. -29. -0.016 154.75 -l.835E+00 
Pa-234 131.26 815. 48. 0.027 85.04 3.938E+OO 
U-235 143.74 812. 37. 0.020 111.11 5.llOE+OO 
U-235 163.39 727. -19. -0.010 203.98 -6.llOE+OO 
PB-214 243.73 548. 4. 0.002 848.75 1.143E+OO 
TL-208 277.43 600. 21. 0.012 164.07 1.037E+02 p 

I-131 283.18 485. -11. -0.006 281. 74 O.OOOE+OO 
PB-214 295.38 538. 45. 0.025 74.52 5.882E+OO 
EU-152 344.74 520. 4. 0.002 742.34 6.704E-01 
PB-214 351.99 480. 82. 0.046 39.34 6.325E+OO 
I-131 362.41 377. 3. 0.002 994.26 O.OOOE+OO 
BE-7 477.52 536. -7. -0.004 497.88 O.OOOE+OO 
CS-134 563.18 220. 29. 0.016 73.94 1.594E+02 
CS-134 569.49 238. -18. -0.010 122.24 -5.420E+Ol 
Pa-234 569.45 236. -17. -0.010 127.24 -9.005E+00 
TL-208 583.36 264. 55. 0.031 38.89 3.712E+Ol p 

CS-134 604.59 274. -16. -0.009 146.27 -8.013E+OO 
I-131 637.24 223. 36. 0.020 60.77 O.OOOE+OO 
EU-154 723.08 251. -25. -0.014 92.05 -1.133E+Ol 
BI-212 726.85 185. 34. 0.019 59.01 3.071E+02 
EU-152 775.52 162. 2. 0.001 756.00 1.462E+OO 
BI-212 785.23 208. 19. 0.011 107.79 l.098E+03 
TL-208 8 60. 96 291. 12. 0.007 207.24 7.432E+Ol 
EU-154 872.69 274. 15. 0.009 154. 96 1.345E+Ol 
Pa-234 880.64 316. 6. 0.003 446.96 5.764E+OO 
Pa-234 881.05 250. 4. 0.002 542.69 2.646E+OO 
Pa-234 942.23 214. -2. -0.001 998.44 -1.0lOE+OO 
EU-154 997.01 298. -15. -0.008 169.19 -1.660E+Ol 
PA-234M 998.60 212. 13. 0.007 159.52 1. 072E+02 
EU-152 1113.40 237. 21. 0.012 106.75 1.645E+Ol 
EU-154 1274.60 24. 4. 0.002 168.52 l.833E+OO 
K-40 1461.86 16. 4. 0.002 71. 29 3.365E+OO p 

p - Peakbackground subtraction 
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***** S U M M A R Y 
Time of Count 

Nuclide 

BE-7 #A 
K-40 #A 
C0-60 
I-131 #A 
CS-134 #A 
CS-137 
EU-152 #A 
EU-154 #A 
EU-155 #A 
TL-208 #A 
PB-210 
PB-212 # 
PB-214 #A 
BI-212 #A 
BI-214 
AC-228 A 
Pa-234 #A 
TH-234 #A 
PA-234M#A 
U-235 #A 
AM-241 

Activity 
Bq/Sample 

-2.3099E+OO 
3.3645E+OO 
3.0338E+02 
1. 98 68E+OO 
4.8037E-01 
3.8683E+02 
2.8429E+OO 
7.5957E+OO 
5.2723E-01 
3.4936E+OO 
1.1982E+04 
1.0132E+Ol 
6.1556E+OO 
3.2268E+Ol 
6.6673E+OO 
6.3644E+OO 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
1. 252 8E+03 

0 F N U C 1 I D E S I N 
Time Corrected 

Activity 
Bq/Sample 

>12 Halflives 
3.3645E+OO 
7.7002E+02 

>12 Halflives 
5.1785E+OO 
4.5561E+02 
4.0858E+OO 
1.3449E+Ol 
1. 4186E+OO 
4.5666E+Ol 
1.4933E+04 
l.3244E+02 
6.1745E+OO 
4.2178E+02 
6.6878E+OO 
1.4948E+Ol 
3.8949E+OO 

-3.7684E+02 
1.0717E+02 
5.1103E+OO 
l.2671E+03 

Uncertainty 
Counting 

4.9788E+02% 
1.479E+02% 
l.241E+00% 

6.0769E+01% 
7.394E+01% 
1.336E+00% 
1.068E+02% 
l.550E+02% 
1.239E+02% 
4.336E+Ol% 
1.084E+00% 
2.107E+Ol% 
3.934E+01% 

1

5. 901E+Ol% 
3.360E+01% 
5.528E+01% 
8.504E+01% 
9.841E+00% 
l.595E+02% 
1.111E+02% 
8.940E-01% 

S A M P 1 E 
1 Sigma 

3.8727E+Ol 

3.3861E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

***** 

MDA 
Bq/Sample 

l.89E+Ol 
5.69E+OO 

3.94E+Ol 
5.06E+OO 
1.68E+Ol 
7.0lE+Ol 
2.81E+Ol 
5.25E+Ol 
2.76E+02 
6.64E+Ol 
8.08E+OO 
5. 96E+02 
5.88E+OO 
4.57E+Ol 
1.llE+Ol 
1.09E+02 
5.77E+02 
1.89E+Ol 
1.69E+Ol 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 112.4 to 1999.5 keV) 1.394E+04 Bq/Sample 
Total Decayed Activity 112.4 to 1999.5 keV) 1.7565109E+04 Bq/Sample 

The library has energies which are not separable. 
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~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

81427-334 
1.0 Liter Sand in 1 Liter HDPE Silgan Jar 

Customer: TestAmerica/St. Louis, MO 
P.O. No.: 2339090, Item I 
Reference Date: 01-Jan-2010 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352·2837 
www.a na lyticsi nc.co m 

0.017670 

This standard radionuclide source was prepared using aliquots measured gravimetrical!y from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) maintains traceability. to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, Revision l, February, 
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA22101. 

Master Uncertainty , % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps u, u, u Method 

Pb-210 46.5 B.120E+03 3.141E+03 0.1 2.1 4.1 4rr LS 
Am-241 69.5 l.680E+06 2.034E+03 0.1 1.7 3.6 4rr LS 
Cd-109 88.0 4.626E+02 l.606E+06 2.822E+03 0.4 2.3 4.7 HPGe 
Co-67 122. l 2.718E+02 8.471E+04 l.488E+03 0.6 2.0 4.1 HPGe 
Ce-139 166.9 l.376E+02 l.209E+06 2.124E+03 0.4 1.9 3.9 HPGe 
Hg-203 279.2 4.661E+Ol 2.726E+06 4.790E+03 0.4 1.9 3.9 HPGe 
Sn-113 391.7 l.151E+02 l.672E+06 2.938E+03 0.5 1.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.096E+06 l.926E+03 0.6 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.077E+06 7.163E+03 0.4 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.056E+06 3.611E+03 0.6 1.9 3.9 HP Ge 
Co-60 1332.5 l.926E+03 2.056E+05 3.612E+03 0.7 1.9 4.0 HPGe 
Y-88 1836. l l.066E+02 4.308E+05 7.669E+03 0.6 1.9 3.9 HP Ge 
*Master Source refers to Analytics1 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC· 
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Gtiidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate, Rev 2 09-28-2009 Page 1 of 2 
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Comments: 
1550 grams of sand. 
This standard will expire one year after the reference date. 

Source Prepared by: 
W. Mao, Radiochemist 

QA Approved: Date:~-'--/ µJ /-"-D __ _ 

-· 

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2 
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lll'l!'!!!I 

~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90099 
LO Liter Sand in I Liter Wide Mouth HDPE Silgan Jar 

Customer: TestAmerica St. Louis I Earth City, MO 
P.O. No.: 2464160, Item 1 
Reference Date: Ol-Jan-2012 12:00 PM EST Grams of Master Source: 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352·8677 

Fax 404·352·2837 

www.analyticsinc.com 

0.017180 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Additional radionuclideswere added gravimetricallyfrom solutions calibrated by 
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray 
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are 
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." 
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA 22101. 

Master Uncertainty* , r.yo 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days yps/gram yps UA Ua u Method* 
Pb-210 46.5 8.109E+03 3.094E+03 0.1 2.1 4.1 4rr LS 
Arn-241 69.6 l.680E+06 2.037E+03 0.1 1. 7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.677E+06 2.881E+03 0.6 2.3 4,7 HP Ge 
Co-57 122.1 2.718E+02 8.795E+04 l.511E+03 0.4 2.0 4.1 HP Ge 
Ce-139 165.9 l.376E+02 l .245E+06 2.139E+03 0.4 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.707E+05 4.651E+03 0.3 1.9 3.8 HP Ge 
SnCJ 13 391.7 l.151E+02 l.755E+05 3.015E+03 0,4 l.9 3.9 HPGe 
Cs-137 661.7 l.098E+04 l.128E+05 l.938E+03 0.7 1.9 4.0 HPGe 
Y-88 898.0 l.066E+02 4.228E+05 7.264E+03 0.5 1.9 3.9 HPGe 
Co-60 1173.2 l.925E+03 2.084E+05 3.680E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.084E+05 3.581E+03 0.7 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02 4.476E+05 7.690E+03 0.7 1.9 4.0 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting, HPGe -High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Comments: 
1660 grams of sand. Homogenous down to I 0 grams aliquot. 

This standard will expire one year after the reference date. 

-----S~:rce Pr:p:r:~~:,-- -- .. -·iftit-- . --------
Z. Dimitrova, Radiochemist 

QA Approved: 
J.D. McCorvey, Counting Room Man ger 

MGS Certificate, Rev 3 04-08-2010 

Date: 

Page 2 of2 
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... 
~ Eckert & Ziegler 

Analytics 

CERTTFICATE-OF-CALIBHATION 
Standard Radionuclide Source 

83814-334 
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar 

Customer: Test America St. Louis 
P.O. No.: 2396112, Item 1 

1380 Seaboard Industrial Blvd . 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404·352•2&37 

www.ana lyticsinc.corn 

Reference Date: Ol-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer 
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The 
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics 
(EZA) mailitains traceability to the .. National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, 
McLean, VA 2210 I. 

Master Uncertainty 1 % 
Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (keV) Days yps/gram yps u, Us u Method 

Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4rr LS 
Arn-241 59.5 l.580E+05 2.090E+03 0.1 1.7 3.5 4rr LS 
Cd-109 88.0 4.626E+02 l.697E+05 2.873E+03 0.8 2.3 4.9 HP Ge -Co-57 122.1 2.718E+02 8.711E+04 l .475E+03 0.5 2.0 4.1 HPGe 
Ce-139 165.9 l.376E+02 l.247E+05 2. l 11E+03 0.5 1.9 3.9 HP Ge 
Hg-203 279.2 4.661E+Ol 2.753E+05 4.660E+03 0.4 1.9 3.9 HP Ge 
Sn-113 391.7 !.151E+02 l.769E+05 2.994E+03 0.5 1.9 3.9 HP Ge 
Cs-137 661.7 !.098E+04 1.109E+05 l.877E+03 0.7 1.9 4.0 HP Ge 
Y-88 898.0 !.066E+02 4.224E+05 7.150E+03 0.5 1.9 3.9 HP Ge 
Co-60 1173.2 l.925E+03 2.142E+06 3.626E+03 0.6 1.9 4.0 HP Ge 
Co-60 1332.6 l.925E+03 2.143E+06 3.627E+03 0.6 1.9 4.0 HP Ge 
Y-88 1836. l l.066E+02· 4.472E+05 7.570E+03 0.5 1.9 3.9 HP Ge 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe- High Purity Germanium Gamma-Ray Spectrometer, IC 
- Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297 ' .. ~"Guidelines for 
Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 
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Comments: 
1550 grams of sand. Homogeneous down to lO gram aliquot. 
This standard will expire one year after the reference date. 

Source Prepared by: ~ 
Z D. ' Rd' h ' . im1trova, a ioc em1st 

QA Approved: 
J. D. McCorvey, QA Manager Alterna'te 

MGS Certificate, Rev 2 09-28-2009 

Date: I \ 

Page 2 of 2 
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GAMMA SPECTROSCOPY

Page 87 of 401



Method GA-01-R 

Ra-226
Radium-226 & Other Gamma Emitters 

(GS) by Method GA-01-R
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Prep Batch: 104259
Fill Geometry, 21-Day In-Growth
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Prep Batch: 104259

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/04/14  03:09 230MB 160-104259/1-A Ts:

Client ID: Detector: Decay Corrected: NoGV3

Analyte MB Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.007855 0.0835 0.0835 U pCi/g 0.373

LOQ MDC

108305

Anly Batch

Lead-214 -0.07388 0.655 0.655 U pCi/g 0.171 108305

Potassium-40 0.06150 0.430 0.430 U pCi/g 1.01 108305

Protactinium-231 0.05288 0.172 0.172 U pCi/g 1.67 108305

Radium-226 -0.05332 0.250 0.250 U pCi/g 0.500 0.196 108305

Radium-228 0.03210 0.0623 0.0624 U pCi/g 0.111 108305

Thallium-208 0.01746 0.0342 0.0342 U pCi/g 0.0597 108305

Thorium-234 0.1003 0.339 0.339 U pCi/g 1.32 108305

Uranium-235 0.06767 0.132 0.132 U pCi/g 0.256 108305

Uranium-238 0.1003 0.339 0.339 U pCi/g 1.32 108305

Actinium 228 0.03210 0.0623 0.0624 U pCi/g 0.111 108305

Thorium 228 -0.009460 0.0792 0.0792 U pCi/g 0.114 108305

Bismuth-212 0.1709 0.321 0.321 U pCi/g 0.566 108305

Bismuth-214 -0.05332 0.250 0.250 U pCi/g 0.196 108305

Cesium-137 0.01069 0.0419 0.0419 U pCi/g 0.0765 108305

Lead-210 0.4822 0.744 0.746 U pCi/g 1.46 108305

Lead-212 -0.009460 0.0792 0.0792 U pCi/g 0.114 108305

Lab ID: Analyzed: Sigma:03/04/14  03:09 230LCS 160-104259/2-A Ts:

Client ID: Detector: Decay Corrected: NoGV5

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 98.16 1.67 10.3 pCi/g 1.19

LOQ MDC

108311

Anly Batch

Cesium-137 30.96 0.862 3.33 pCi/g 0.329 108311

Cobalt-60 22.98 0.615 2.39 pCi/g 0.0587 108311

Lab ID: Analyzed: Sigma:03/04/14  07:11 230160-5409-A-1-F DU Ts:

Client ID: Detector: Decay Corrected: NoGV10

Analyte DU Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.2175 0.354 0.355 U pCi/g 0.590

LOQ MDC

108313

Anly Batch

Lead-214 0.4962 0.103 0.115 pCi/g 0.115 108313

Potassium-40 11.59 1.49 1.90 pCi/g 0.608 108313

Protactinium-231 0.1918 0.902 0.902 U pCi/g 1.59 108313

Radium-226 0.4566 0.153 0.160 pCi/g 0.500 0.146 108313

Radium-228 0.6079 0.144 0.157 pCi/g 0.0884 108313

Page 1 of 7 TestAmerica St. Louis
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Prep Batch: 104259

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/04/14  07:11 230160-5409-A-1-F DU Ts:

Client ID: Detector: Decay Corrected: NoGV10

Analyte DU Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.1494 0.0515 0.0538 pCi/g 0.0526

LOQ MDC

108313

Anly Batch

Thorium-234 0.4582 0.933 0.934 U pCi/g 1.68 108313

Uranium-235 0.1339 0.196 0.196 U pCi/g 0.326 108313

Uranium-238 0.4582 0.933 0.934 U pCi/g 1.68 108313

Actinium 228 0.6079 0.144 0.157 pCi/g 0.0884 108313

Thorium 228 0.4154 0.118 0.130 pCi/g 0.125 108313

Bismuth-212 0.3423 0.448 0.450 U pCi/g 0.739 108313

Bismuth-214 0.4566 0.153 0.160 pCi/g 0.146 108313

Cesium-137 0.0000 0.0375 0.0375 U pCi/g 0.0680 108313

Lead-210 0.4645 1.26 1.26 U pCi/g 2.00 108313

Lead-212 0.4154 0.118 0.130 pCi/g 0.125 108313

Lab ID: Analyzed: Sigma:03/04/14  08:23 230160-5429-1 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-001 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0730 0.764 0.764 U pCi/g 1.29

LOQ MDC

108313

Anly Batch

Lead-214 1.04 0.161 0.194 pCi/g 0.133 108313

Potassium-40 20.2 2.13 2.97 pCi/g 0.721 108313

Protactinium-231 0.458 0.433 0.436 U pCi/g 2.59 108313

Radium-226 0.855 0.179 0.200 pCi/g 0.500 0.155 108313

Radium-228 0.467 0.189 0.195 pCi/g 0.203 108313

Thallium-208 0.273 0.0863 0.0908 pCi/g 0.0836 108313

Thorium-234 1.32 1.20 1.21 U pCi/g 1.88 108313

Uranium-235 0.298 0.285 0.286 U pCi/g 0.453 108313

Uranium-238 1.32 1.20 1.21 U pCi/g 1.88 108313

Actinium 228 0.467 0.189 0.195 pCi/g 0.203 108313

Thorium 228 0.601 0.132 0.153 pCi/g 0.170 108313

Bismuth-212 0.634 0.615 0.618 U pCi/g 0.967 108313

Bismuth-214 0.855 0.179 0.200 pCi/g 0.155 108313

Cesium-137 0.00855 0.0449 0.0449 U pCi/g 0.0818 108313

Lead-210 -0.547 2.90 2.90 U pCi/g 2.86 108313

Lead-212 0.601 0.132 0.153 pCi/g 0.170 108313

Page 2 of 7 TestAmerica St. Louis
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Prep Batch: 104259

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/04/14  08:21 230160-5429-2 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-002 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0742 0.193 0.193 U pCi/g 1.10

LOQ MDC

108305

Anly Batch

Lead-214 0.736 0.136 0.156 pCi/g 0.129 108305

Potassium-40 13.9 1.64 2.17 pCi/g 0.817 108305

Protactinium-231 0.591 0.386 0.392 U pCi/g 1.81 108305

Radium-226 0.846 0.145 0.169 pCi/g 0.500 0.122 108305

Radium-228 0.470 0.140 0.148 pCi/g 0.0832 108305

Thallium-208 0.241 0.0560 0.0614 pCi/g 0.0311 108305

Thorium-234 1.30 0.849 0.860 pCi/g 1.27 108305

Uranium-235 0.126 0.213 0.214 U pCi/g 0.394 108305

Uranium-238 1.30 0.849 0.860 pCi/g 1.27 108305

Actinium 228 0.470 0.140 0.148 pCi/g 0.0832 108305

Thorium 228 0.555 0.100 0.123 pCi/g 0.114 108305

Bismuth-212 0.748 0.529 0.534 U pCi/g 0.779 108305

Bismuth-214 0.846 0.145 0.169 pCi/g 0.122 108305

Cesium-137 0.0135 0.0392 0.0392 U pCi/g 0.0692 108305

Lead-210 0.356 1.05 1.05 U pCi/g 1.88 108305

Lead-212 0.555 0.100 0.123 pCi/g 0.114 108305

Lab ID: Analyzed: Sigma:03/04/14  08:22 230160-5429-3 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-003 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 -0.0324 0.174 0.174 U pCi/g 0.304

LOQ MDC

108316

Anly Batch

Lead-214 0.556 0.108 0.122 pCi/g 0.0802 108316

Potassium-40 10.4 1.32 1.70 pCi/g 0.936 108316

Protactinium-231 0.153 0.708 0.708 U pCi/g 1.25 108316

Radium-226 0.377 0.103 0.110 pCi/g 0.500 0.127 108316

Radium-228 0.596 0.152 0.164 pCi/g 0.125 108316

Thallium-208 0.140 0.0481 0.0502 pCi/g 0.0381 108316

Thorium-234 0.610 0.347 0.352 U pCi/g 0.872 108316

Uranium-235 0.0897 0.184 0.185 U pCi/g 0.328 108316

Uranium-238 0.610 0.347 0.352 U pCi/g 0.872 108316

Actinium 228 0.596 0.152 0.164 pCi/g 0.125 108316

Thorium 228 0.455 0.0825 0.101 pCi/g 0.0917 108316

Bismuth-212 0.347 0.415 0.417 U pCi/g 0.677 108316

Bismuth-214 0.377 0.103 0.110 pCi/g 0.127 108316

Page 3 of 7 TestAmerica St. Louis
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Prep Batch: 104259

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/04/14  08:22 230160-5429-3 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-003 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Cesium-137 -0.00259 0.0266 0.0266 U pCi/g 0.0497

LOQ MDC

108316

Anly Batch

Lead-210 1.21 0.681 0.695 pCi/g 0.847 108316

Lead-212 0.455 0.0825 0.101 pCi/g 0.0917 108316

Lab ID: Analyzed: Sigma:03/04/14  09:26 230160-5429-4 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-004 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.335 0.220 0.225 pCi/g 0.323

LOQ MDC

108316

Anly Batch

Lead-214 0.979 0.137 0.171 pCi/g 0.121 108316

Potassium-40 16.0 1.59 2.28 pCi/g 0.604 108316

Protactinium-231 0.684 0.876 0.880 U pCi/g 1.45 108316

Radium-226 0.984 0.177 0.204 pCi/g 0.500 0.137 108316

Radium-228 0.421 0.160 0.166 pCi/g 0.267 108316

Thallium-208 0.220 0.0526 0.0573 pCi/g 0.0320 108316

Thorium-234 0.273 1.04 1.04 U pCi/g 1.77 108316

Uranium-235 0.161 0.221 0.222 U pCi/g 0.290 108316

Uranium-238 0.273 1.04 1.04 U pCi/g 1.77 108316

Actinium 228 0.421 0.160 0.166 pCi/g 0.267 108316

Thorium 228 0.577 0.0975 0.123 pCi/g 0.110 108316

Bismuth-212 0.266 0.431 0.432 U pCi/g 0.728 108316

Bismuth-214 0.984 0.177 0.204 pCi/g 0.137 108316

Cesium-137 0.000 0.0305 0.0305 U pCi/g 0.0825 108316

Lead-210 0.761 1.07 1.08 U pCi/g 1.78 108316

Lead-212 0.577 0.0975 0.123 pCi/g 0.110 108316

Lab ID: Analyzed: Sigma:03/04/14  09:27 230160-5429-5 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-005 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0696 0.273 0.273 U pCi/g 1.32

LOQ MDC

108313

Anly Batch

Lead-214 0.830 0.166 0.187 pCi/g 0.146 108313

Potassium-40 19.2 2.02 2.82 pCi/g 0.682 108313

Protactinium-231 0.116 0.422 0.422 U pCi/g 1.98 108313

Radium-226 0.784 0.167 0.186 pCi/g 0.500 0.147 108313

Radium-228 0.909 0.201 0.222 pCi/g 0.0991 108313

Page 4 of 7 TestAmerica St. Louis
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Prep Batch: 104259

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:03/04/14  09:27 230160-5429-5 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-005 GV10

Analyte  Result Count Unc Total Unc Qualifier Unit

Thallium-208 0.228 0.0668 0.0709 pCi/g 0.0646

LOQ MDC

108313

Anly Batch

Thorium-234 0.363 0.388 0.390 U pCi/g 2.39 108313

Uranium-235 0.226 0.298 0.299 U pCi/g 0.480 108313

Uranium-238 0.363 0.388 0.390 U pCi/g 2.39 108313

Actinium 228 0.909 0.201 0.222 pCi/g 0.0991 108313

Thorium 228 0.635 0.118 0.144 pCi/g 0.136 108313

Bismuth-212 0.000 0.326 0.326 U pCi/g 1.21 108313

Bismuth-214 0.784 0.167 0.186 pCi/g 0.147 108313

Cesium-137 -0.00149 0.0573 0.0573 U pCi/g 0.104 108313

Lead-210 0.0652 1.16 1.16 U pCi/g 2.16 108313

Lead-212 0.635 0.118 0.144 pCi/g 0.136 108313

Lab ID: Analyzed: Sigma:03/04/14  09:26 230160-5429-6 Ts:

Client ID: Detector: Decay Corrected: NoTI233-SU3BI-FSS-006 GV3

Analyte  Result Count Unc Total Unc Qualifier Unit

Actinium-227 0.0508 0.248 0.248 U pCi/g 1.27

LOQ MDC

108305

Anly Batch

Lead-214 0.962 0.171 0.198 pCi/g 0.156 108305

Potassium-40 16.5 1.78 2.45 pCi/g 0.711 108305

Protactinium-231 0.603 0.571 0.575 U pCi/g 2.12 108305

Radium-226 0.744 0.143 0.163 pCi/g 0.500 0.128 108305

Radium-228 0.536 0.169 0.177 pCi/g 0.278 108305

Thallium-208 0.275 0.0790 0.0840 pCi/g 0.0641 108305

Thorium-234 2.12 1.57 1.58 pCi/g 1.92 108305

Uranium-235 0.0145 0.140 0.140 U pCi/g 0.459 108305

Uranium-238 2.12 1.57 1.58 pCi/g 1.92 108305

Actinium 228 0.536 0.169 0.177 pCi/g 0.278 108305

Thorium 228 0.657 0.129 0.155 pCi/g 0.135 108305

Bismuth-212 0.871 0.586 0.593 pCi/g 0.856 108305

Bismuth-214 0.744 0.143 0.163 pCi/g 0.128 108305

Cesium-137 0.000 0.0340 0.0340 U pCi/g 0.0789 108305

Lead-210 1.01 1.08 1.09 U pCi/g 1.86 108305

Lead-212 0.657 0.129 0.155 pCi/g 0.135 108305
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Prep Batch: 104259

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-104259/1-A Actinium-227 0.007855 U pCi/g

MB 160-104259/1-A Lead-214 -0.07388 U pCi/g

MB 160-104259/1-A Potassium-40 0.06150 U pCi/g

MB 160-104259/1-A Protactinium-231 0.05288 U pCi/g

MB 160-104259/1-A Radium-226 -0.05332 U pCi/g

MB 160-104259/1-A Radium-228 0.03210 U pCi/g

MB 160-104259/1-A Thallium-208 0.01746 U pCi/g

MB 160-104259/1-A Thorium-234 0.1003 U pCi/g

MB 160-104259/1-A Uranium-235 0.06767 U pCi/g

MB 160-104259/1-A Uranium-238 0.1003 U pCi/g

MB 160-104259/1-A Actinium 228 0.03210 U pCi/g

MB 160-104259/1-A Thorium 228 -0.009460 U pCi/g

MB 160-104259/1-A Bismuth-212 0.1709 U pCi/g

MB 160-104259/1-A Bismuth-214 -0.05332 U pCi/g

MB 160-104259/1-A Cesium-137 0.01069 U pCi/g

MB 160-104259/1-A Lead-210 0.4822 U pCi/g

MB 160-104259/1-A Lead-212 -0.009460 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-104259/2-A Americium-241 97.5 98.16 pCi/g 101 87 116

-LCS 160-104259/2-A Cesium-137 31.2 30.96 pCi/g 99 87 120

-LCS 160-104259/2-A Cobalt-60 23.1 22.98 pCi/g 100 87 115

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5409-A-1-F DU Actinium-227 0.0521 -0.2175 U pCi/g 326 0.70 1.51 1

160-5409-A-1-F DU Lead-214 0.516 0.4962 pCi/g 4 0.09 0.25 1

160-5409-A-1-F DU Potassium-40 9.89 11.59 pCi/g 16 0.49 1.38 1

160-5409-A-1-F DU Protactinium-231 0.415 0.1918 U pCi/g 74 0.18 0.46 1

160-5409-A-1-F DU Radium-226 0.431 0.4566 pCi/g 6 0.09 0.26 1

160-5409-A-1-F DU Radium-228 0.464 0.6079 pCi/g 27 0.48 1.36 1

160-5409-A-1-F DU Thallium-208 0.156 0.1494 pCi/g 4 0.07 0.19 1

160-5409-A-1-F DU Thorium-234 0.398 0.4582 U pCi/g 14 0.05 0.12 1

160-5409-A-1-F DU Uranium-235 0.103 0.1339 U pCi/g 26 0.1 0.27 1

160-5409-A-1-F DU Uranium-238 0.398 0.4582 U pCi/g 14 0.05 0.12 1

160-5409-A-1-F DU Actinium 228 0.464 0.6079 pCi/g 27 0.48 1.36 1

160-5409-A-1-F DU Thorium 228 0.458 0.4154 pCi/g 10 0.17 0.48 1

160-5409-A-1-F DU Bismuth-212 0.295 0.3423 U pCi/g 15 0.05 0.15 1

160-5409-A-1-F DU Bismuth-214 0.431 0.4566 pCi/g 6 0.09 0.26 1
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Prep Batch: 104259

Gamma Spectroscopy Analysis Detail Report

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5409-A-1-F DU Cesium-137 0.00693 0.0000 U pCi/g 200 0.1 0.27 1

160-5409-A-1-F DU Lead-210 0.591 0.4645 U pCi/g 24 0.06 0.17 1

160-5409-A-1-F DU Lead-212 0.458 0.4154 pCi/g 10 0.17 0.48 1

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5429-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mewes, Leah E

02/11/14  14:00

02/11/14  13:57104259

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 02/11/2014 3/4/14 Tuna CanMB 160-104259/1 Fill_Geo-21, 
GA-01-R

341.9 g 02/11/2014 3/4/14 Tuna CanLCS 
160-104259/2

Fill_Geo-21, 
GA-01-R

48.2 g 445.9 g 397.7 g 02/11/2014 3/4/14 Tuna Can160-5409-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
001

48.2 g 384.0 g 335.8 g 02/11/2014 3/4/14 Tuna Can160-5429-A-1 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
002

48.5 g 436.2 g 387.7 g 02/11/2014 3/4/14 Tuna Can160-5429-A-2 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
003

47.8 g 445.3 g 397.5 g 02/11/2014 3/4/14 Tuna Can160-5429-A-3 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
004

47.8 g 419.6 g 371.8 g 02/11/2014 3/4/14 Tuna Can160-5429-A-4 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
005

48.1 g 402.9 g 354.8 g 02/11/2014 3/4/14 Tuna Can160-5429-A-5 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
006

48.4 g 413.5 g 365.1 g 02/11/2014 3/4/14 Tuna Can160-5429-A-6 Fill_Geo-21, 
GA-01-R

T

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00003

MB 160-104259/1 Fill_Geo-21, 
GA-01-R

# gLCS 
160-104259/2

Fill_Geo-21, 
GA-01-R

160-5409-A-1 DU Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
001

160-5429-A-1 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
002

160-5429-A-2 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
003

160-5429-A-3 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
004

160-5429-A-4 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
005

160-5429-A-5 Fill_Geo-21, 
GA-01-R

T

TI233-SU3BI-FSS-
006

160-5429-A-6 Fill_Geo-21, 
GA-01-R

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-5429-2

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mewes, Leah E

02/11/14  14:00

02/11/14  13:57104259

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140476 
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_MB 160-104259~1-A 
             Detector: Ge 3 SN/131        
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: MB 160-104259~1-A
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 03:09         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 03:09:27      Real Time: 1803   sec
        Analysis Time: 3/4/2014 03:39         Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.464E-01          187.3     1.398E+00    1.398E+00    5.105E+00
NA-22     -1.215E-01          198.4     2.410E-01    2.411E-01    9.068E-01
K-40       6.626E-01          349.5     2.316E+00    2.316E+00    1.092E+01
Sc-46     -1.080E-01          189.2     2.042E-01    2.043E-01    7.565E-01
CR-51     -2.218E-01          574.1     1.273E+00    1.273E+00    4.728E+00
MN-54      1.118E-01          143.5     1.604E-01    1.605E-01    5.946E-01
FE-59      0.000E+00         1000.0     1.357E-01    1.357E-01    7.069E-01
Co-56     -1.006E-01          238.7     2.403E-01    2.403E-01    8.809E-01
CO-57      1.827E-02          435.7     7.961E-02    7.962E-02    2.954E-01
CO-58      0.000E+00         1000.0     6.113E-02    6.113E-02    3.186E-01
CO-60      8.511E-02          313.9     2.671E-01    2.672E-01    1.017E+00
ZN-65      0.000E+00         1000.0     1.532E-01    1.532E-01    2.022E+00
NB-94     -2.905E-03         3335.0     9.687E-02    9.687E-02    4.242E-01
ZR-95      0.000E+00         1000.0     2.120E-01    2.120E-01    1.876E+00
NB-95     -1.743E-01          139.2     2.426E-01    2.428E-01    8.609E-01
RU-103     1.614E-01           90.4     1.459E-01    1.461E-01    5.056E-01
RH-106    -8.946E-01          182.7     1.634E+00    1.635E+00    6.018E+00
AG-108M    2.087E-02          697.4     1.456E-01    1.456E-01    5.538E-01
AG-110M    1.668E-01          166.7     2.780E-01    2.781E-01    1.023E+00
SN-113     0.000E+00         1000.0     1.248E-01    1.248E-01    7.922E-01
SB-124    -1.372E-01          146.3     2.007E-01    2.008E-01    7.157E-01
SB-125     3.058E-01          150.9     4.615E-01    4.617E-01    1.629E+00
I-131      6.271E-02          234.1     1.468E-01    1.468E-01    6.109E-01
Gd-153     0.000E+00         1000.0     2.930E-01    2.930E-01    1.214E+00
Ga-68      0.000E+00         1000.0     3.249E+00    3.249E+00    3.509E+01
Tc-99m     4.646E-02          227.1     1.055E-01    1.056E-01    3.769E-01
BA-133     6.527E-02          274.7     1.793E-01    1.794E-01    6.708E-01
CS-134     1.498E-01          107.8     1.615E-01    1.617E-01    5.710E-01
CS-137     1.152E-01          196.0     2.258E-01    2.258E-01    8.240E-01
CE-139     1.616E-02          721.6     1.166E-01    1.166E-01    4.277E-01
Ba-140    -1.017E-03        45700.0     4.648E-01    4.648E-01    1.883E+00
La-140     5.960E-02          237.0     1.413E-01    1.413E-01    1.119E+00
CE-141    -6.902E-02          322.2     2.224E-01    2.224E-01    7.922E-01
CE-144    -4.619E-02         1405.0     6.490E-01    6.490E-01    2.431E+00
PM-144    -2.141E-02          223.5     4.784E-02    4.786E-02    8.375E-01
EU-152     1.073E-01          107.5     1.154E-01    1.156E-01    1.477E+00
EU-154     3.792E-01          255.5     9.689E-01    9.691E-01    6.110E+00
EU-155     0.000E+00         1000.0     3.112E-01    3.112E-01    1.786E+00
HF-181    -1.007E-01          197.9     1.992E-01    1.993E-01    7.240E-01
Ta-182     5.090E-01          104.6     5.327E-01    5.333E-01    2.442E+00
Hg-203    -3.382E-03         4269.0     1.444E-01    1.444E-01    5.411E-01
TL-208     1.881E-01           97.9     1.841E-01    1.844E-01    6.434E-01
pm-146     2.466E-01          203.8     5.026E-01    5.028E-01    1.879E+00
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y-88       1.112E-01          158.0     1.758E-01    1.759E-01    6.593E-01
Cd-113m   -1.762E+03          156.8     2.762E+03    2.764E+03    9.624E+03
Cd-109     1.354E+00          176.8     2.394E+00    2.395E+00    8.474E+00
PB-210     5.195E+00           77.1     4.006E+00    4.018E+00    1.568E+01
PB-212    -1.019E-01          418.4     4.265E-01    4.265E-01    1.233E+00
PB-214    -7.960E-01          443.5     3.530E+00    3.530E+00    1.848E+00
BI-207     1.402E-01          104.3     1.463E-01    1.465E-01    5.170E-01
BI-212     1.841E+00           93.8     1.728E+00    1.730E+00    6.103E+00
BI-214    -5.744E-01          234.4     1.346E+00    1.347E+00    2.111E+00
BI-210M    3.376E-01           77.8     2.626E-01    2.633E-01    8.837E-01
RA-224    -3.538E+00          109.6     3.877E+00    3.884E+00    1.329E+01
AC-228     3.458E-01           97.1     3.356E-01    3.361E-01    1.193E+00
TH-227     8.463E-02          531.6     4.499E-01    4.499E-01    4.019E+00
TH-229    -7.746E-01          300.4     2.327E+00    2.328E+00    8.427E+00
TH-234     1.080E+00          169.1     1.827E+00    1.828E+00    1.422E+01
PA-231     5.697E-01          162.2     9.242E-01    9.248E-01    1.794E+01
PA-233     1.716E-01          162.4     2.787E-01    2.788E-01    1.459E+00
PA-234     4.428E-01          210.9     9.341E-01    9.344E-01    1.239E+00
PA-234M    1.045E+01          214.4     2.239E+01    2.240E+01    1.010E+02
U-235      7.290E-01           97.3     7.095E-01    7.104E-01    2.757E+00
AM-241    -5.919E-03         5842.0     3.457E-01    3.457E-01    1.270E+00
Np-237    -3.996E-03        15910.0     6.359E-01    6.359E-01    2.357E+00
Ir-192     2.181E-01           62.7     1.367E-01    1.373E-01    4.762E-01
Cs-136     1.121E-01          134.2     1.503E-01    1.505E-01    5.563E-01
Np-239    -5.215E-03         7873.0     4.106E-01    4.106E-01    1.496E+00
Nd-147     5.531E-01          242.8     1.343E+00    1.343E+00    4.913E+00
-----------------------------------------------------------------------------
Total      2.796E+01

      Analyst: Lindsey Sharpe                     
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
 Sample description                                             
      104259_Gamma_MB 160-104259~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140476.An1

 Acquisition information
        Start time:                 3/4/2014 3:09:27 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 3:09:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01%

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.37    46.43        26.         9.     0.005    28.32   0.818s
 TH-227    202.84    50.79        26.         1.     0.001   531.64   0.822s
 TH-234    252.80    63.27        43.         4.     0.002    40.69   0.836s
 BA-133    322.47    80.67        31.        -4.    -0.002   218.08   0.854s
 Cd-109    353.46    88.41        24.         4.     0.002   176.82   0.861s
 Nd-147    357.65    89.46        24.        -5.    -0.003   155.35   0.865s
 TH-234    369.33    92.38        37.         3.     0.002    52.58   0.866s
 AC-228    373.18    93.34        31.         1.     0.001   692.85   0.867s
 Gd-153    406.58   101.69        12.        -1.    -0.001   473.80   0.877s
 Np-239    413.87   103.51        25.        -3.    -0.002   245.65   0.878s
 EU-152    485.63   121.43        17.         6.     0.003   107.55   0.896s
 CO-57     482.68   120.70        15.         1.     0.001   435.74   0.897s
 EU-154    494.15   123.56        28.        -4.    -0.002   204.24   0.898s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234    514.84   128.73        11.         0.     0.000   959.22   0.906s
 HF-181    532.83   133.22        22.        -2.    -0.001   294.57   0.908s
 HF-181    543.76   135.96        21.        -4.    -0.002   169.91   0.911s
 CO-57     543.67   135.93        23.        -5.    -0.003   137.34   0.912s
 Tc-99m    560.40   140.11        24.         3.     0.002   227.11   0.916s
 U-235     572.35   143.10        20.         7.     0.004    97.32   0.919s
 CE-141    581.85   145.47        32.        -3.    -0.001   322.23   0.921s
 Ba-140    650.61   162.65        25.        -3.    -0.001   275.76   0.939s
 U-235     653.29   163.32        26.        -2.    -0.001   307.27   0.939s
 CE-139    665.38   166.34        22.         1.     0.001   721.60   0.942s
 TH-229    772.39   193.07        21.        -2.    -0.001   300.38   0.970s
 U-235     821.47   205.34        15.         2.     0.001   346.30   0.982s
 PB-212    953.88   238.42        34.        -2.    -0.001    63.70   1.016s
 RA-224    962.46   240.56        35.        -8.    -0.004   109.60   1.018s
 Cd-113m  1057.08   264.20        35.        -6.    -0.003   156.76   1.041s
 BI-210M  1063.67   265.85        19.         9.     0.005    77.79   1.044s
 Ir-192   1183.05   295.68        11.         9.     0.005    62.70   1.074s
 PB-212   1203.94   300.90        13.         7.     0.004    87.06   1.078s
 PA-231   1200.50   300.04        14.         3.     0.002   162.24   1.078s
 PA-233   1200.47   300.03        14.         3.     0.002   162.44   1.078s
 PA-231   1210.12   302.44        22.        -2.    -0.001   339.16   1.081s
 BA-133   1209.95   302.40        25.        -3.    -0.002   229.74   1.081s
 Ir-192   1260.74   315.09        12.         3.     0.002   162.88   1.094s
 CR-51    1282.10   320.43        16.        -1.    -0.001   574.08   1.098s
 La-140   1318.63   329.56        11.         2.     0.001   237.03   1.107s
 AC-228   1352.29   337.97        15.         6.     0.003    97.07   1.116s
 Cs-136   1356.45   339.01        20.        -4.    -0.002   180.78   1.118s
 EU-152   1378.97   344.64         9.        -1.     0.000   832.02   1.122s
 PB-214   1406.84   351.60        33.       -13.    -0.007   197.55   1.130s
 BA-133   1426.50   356.51        10.         2.     0.001   274.74   1.134s
 BA-133   1536.71   384.05        22.        -2.    -0.001   290.31   1.161s
 SB-125   1713.82   428.31        11.         2.     0.001   229.02   1.205s
 AG-108M  1743.35   435.69        11.         1.     0.000   697.42   1.211s
 Ir-192   1872.80   468.04        21.        -2.    -0.001   371.34   1.244s
 PM-144   1907.05   476.60        14.        -1.     0.000   982.24   1.253s
 BE-7     1912.21   477.89        11.         3.     0.001   187.26   1.254s
 HF-181   1927.63   481.74        14.        -3.    -0.002   197.86   1.258s
 La-140   1950.06   487.35        12.         2.     0.001   317.34   1.263s
 RU-103   1988.95   497.07         7.         5.     0.003    90.40   1.273s
 RH-106   2047.84   511.79        34.        28.     0.015    35.28   1.287s
 Nd-147   2128.14   531.85        14.         2.     0.001   242.78   1.305s
 PA-234   2277.70   569.24        11.         2.     0.001   254.42   1.342s
 BI-207   2283.21   570.61         7.         4.     0.002   104.33   1.343s
 TL-208   2335.60   583.71         8.         5.     0.003    97.87   1.355s
 SB-124   2412.69   602.98        14.        -4.    -0.002   146.30   1.374s
 CS-134   2421.35   605.14         8.         4.     0.002   107.85   1.376s
 BI-214   2438.40   609.40        29.        -8.    -0.004    77.86   1.381s
 RU-103   2435.82   608.76        11.         8.     0.004    69.58   1.382s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2473.18   618.09         8.         1.     0.001   355.44   1.389s
 RH-106   2485.60   621.20         9.        -3.    -0.001   182.71   1.393s
 SB-125   2545.27   636.12         6.         2.     0.001   196.51   1.406s
 I-131    2547.06   636.56         6.         2.     0.001   234.08   1.407s
 CS-137   2647.81   661.75        12.         3.     0.001   196.04   1.430s
 PM-144   2786.59   696.44        16.        -2.    -0.001   271.11   1.463s
 EU-154   2895.79   723.74        13.        -2.    -0.001   243.56   1.488s
 ZR-95    2899.99   724.78        13.        -3.    -0.002   157.83   1.489s
 BI-212   2906.99   726.54         4.         4.     0.002    93.82   1.492s
 pm-146   2991.56   747.68         8.         2.     0.001   203.80   1.510s
 AG-110M  3060.11   764.81        18.        -5.    -0.003   136.14   1.526s
 NB-95    3059.91   764.76        15.        -4.    -0.002   139.21   1.528s
 PA-234M  3072.28   767.86         9.         2.     0.001   214.40   1.528s
 BI-212   3144.51   785.91        11.        -2.    -0.001   213.04   1.546s
 CS-134   3181.85   795.25        10.         1.     0.000   603.46   1.556s
 La-140   3264.97   816.03        10.        -3.    -0.002   171.53   1.574s
 Cs-136   3279.06   819.55         5.         3.     0.001   134.16   1.576s
 MN-54    3340.27   834.86         5.         3.     0.001   143.46   1.591s
 Co-56    3389.05   847.05        13.        -2.    -0.001   238.75   1.602s
 PA-234   3523.36   880.63        15.        -2.    -0.001   294.71   1.633s
 PA-234   3537.43   884.15        10.         2.     0.001   210.94   1.636s
 AG-110M  3537.64   884.20         8.         3.     0.001   166.66   1.637s
 Sc-46    3557.97   889.28         9.        -2.    -0.001   189.18   1.641s
 y-88     3591.51   897.67         5.         2.     0.001   158.02   1.649s
 AG-110M  3750.25   937.36        11.        -3.    -0.002   170.64   1.685s
 AC-228   3870.80   967.51         9.        -1.     0.000   676.97   1.713s
 EU-154   3980.76   995.00         9.         2.     0.001   255.53   1.737s
 PA-234M  4006.94  1001.55         9.         1.     0.000   731.04   1.742s
 Ta-182   4485.63  1121.26         8.         3.     0.002   135.94   1.847s
 Ta-182   4739.19  1184.67         2.         2.     0.001   159.14   1.906s
 NA-22    5101.47  1275.29         7.        -2.    -0.001   198.37   1.979s
 EU-154   5101.97  1275.41         6.        -2.    -0.001   210.33   1.979s
 CO-60    5328.62  1332.11         8.         1.     0.001   313.87   2.027s
 EU-152   5632.40  1408.10         3.         4.     0.002    86.14   2.090s
 K-40     5841.36  1460.38        10.         1.     0.001    44.69   2.133s
 Co-56    7079.01  1770.07         5.         1.     0.001   315.35   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.4644E-01                                      5.31E+01             
                           477.60 7.464E-01 ?(  5.105E+00 1.87E+02 1.05E+01 G  
 
NA-22    C  -1.2151E-01                                      9.50E+02             
                          1274.53-1.215E-01 ?(  9.068E-01 1.98E+02 9.99E+01 G  
 
K-40     N   6.6259E-01                                      4.66E+11             
                          1460.83 6.626E-01 ?(P 1.092E+01 4.47E+01 1.07E+01 G  
 
Sc-46    F  -1.0797E-01                                      8.38E+01             
                           889.28-1.080E-01 ?(  7.565E-01 1.89E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   4.054E-01 1.00E+03 1.00E+02 G  
 
CR-51    F  -2.2175E-01                                      2.77E+01             
                           320.08-2.217E-01 &(  4.728E+00 5.74E+02 9.94E+00 G  
 
MN-54    C   1.1183E-01                                      3.12E+02             
                           834.85 1.118E-01 ?(  5.946E-01 1.43E+02 1.00E+02 G  
 
Co-56    C  -1.0063E-01                                      7.73E+01             
                           846.77-1.006E-01 ?(  8.809E-01 2.39E+02 9.99E+01 G  
                          1238.28 2.500E-02 %   1.286E+00 1.28E+03 6.61E+01 G  
                          1037.84 0.000E+00 +   6.631E+00 1.00E+03 1.41E+01 G  
                          1771.35 5.327E-01 ?   6.642E+00 3.15E+02 1.55E+01  A 
 
CO-57    C   1.8270E-02                                      2.72E+02             
                           122.06 1.827E-02 ?(  2.954E-01 4.36E+02 8.56E+01 G  
                           136.47-6.179E-01 +   2.971E+00 1.37E+02 1.07E+01 G  
 
CO-60    F   8.5109E-02                                      1.93E+03             
                          1332.50 8.511E-02 ?(  1.017E+00 3.14E+02 1.00E+02 G  
                          1173.24 0.000E+00 -   4.204E-01 1.00E+03 9.99E+01 G  
 
NB-94    I  -2.9046E-03                                      7.41E+06             
                           702.63-2.905E-03 %(  4.242E-01 3.33E+03 9.79E+01 G  
                           871.10 1.576E-03 &   8.120E-01 1.33E+04 9.99E+01 G  
 
NB-95    I  -1.7428E-01                                      6.40E+01             
                           765.79-1.743E-01 ?(  8.609E-01 1.39E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   1.6135E-01                                      3.93E+01             
                           497.05 1.613E-01 ?(  5.056E-01 9.04E+01 9.09E+01 G  
                           610.30 4.736E+00 ?   1.096E+01 6.96E+01 5.75E+00 GA 
 
RH-106   I  -8.9455E-01                                      3.74E+02             
                           621.92-8.945E-01 ?(  6.018E+00 1.83E+02 9.93E+00 G  
                          1050.36 0.000E+00 &   3.148E+01 1.00E+03 1.56E+00 G  
                           511.86 4.241E+00 *   4.569E+00 3.53E+01 2.00E+01 GA 
 
AG-108M  C   2.0870E-02                                      1.53E+05             
                           433.94 2.087E-02 ?(  5.538E-01 6.97E+02 9.05E+01 G  
                           722.94 0.000E+00 -   6.504E-01 1.00E+03 9.08E+01 G  
                           614.28-1.009E-04 &   7.669E-01 1.99E+05 8.98E+01 G  
 
AG-110M  F   1.6681E-01                                      2.50E+02             
                           884.68 1.668E-01 &(  1.023E+00 1.67E+02 7.27E+01 G  
                           657.76 0.000E+00 -   9.125E-01 1.00E+03 9.46E+01 G  
                           937.49-4.025E-01 +   2.503E+00 1.71E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   1.967E+00 1.00E+03 2.43E+01 G  
                           763.94-8.727E-01 +   4.185E+00 1.36E+02 2.23E+01 G  
 
SB-124   F  -1.3719E-01                                      6.02E+01             
                           602.73-1.372E-01 ?(  7.157E-01 1.46E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.171E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 +   7.318E+00 1.00E+03 1.08E+01 G  
 
SB-125   I   3.0584E-01                                      1.01E+03             
                           427.88 1.922E-01 ?(  1.629E+00 2.29E+02 2.96E+01 G  
                           600.50-1.533E-02 %   3.274E+00 5.46E+03 1.79E+01 G  
                           635.89 6.034E-01 ?(  4.491E+00 1.97E+02 1.13E+01 G  
                           463.37-1.383E-02 &   6.336E+00 1.23E+04 1.05E+01 G  
 
I-131    I   6.2714E-02                                      8.02E+00             
                           364.48-2.285E-03 %(  6.109E-01 7.07E+03 8.17E+01 G  
                           284.30 0.000E+00 +   8.484E+00 1.00E+03 6.14E+00 G  
                           636.97 8.034E-01 ?(  7.191E+00 2.34E+02 7.17E+00 G  
 
Tc-99m   I   4.6462E-02                                      2.51E-01             
                           140.51 4.646E-02 ?(  3.769E-01 2.27E+02 8.93E+01 G  
 
BA-133   F   6.5274E-02                                      3.85E+03             
                           356.00 6.527E-02 ?(  6.708E-01 2.75E+02 6.20E+01 G  
                           302.85-3.654E-01 +   2.994E+00 2.30E+02 1.83E+01 G  
                           383.84-6.587E-01 +   6.896E+00 2.90E+02 8.94E+00 GA 
                            80.99-1.427E-01 +   1.101E+00 2.18E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   1.4976E-01                                      7.54E+02             
                           604.71 1.498E-01 &(  5.710E-01 1.08E+02 9.76E+01 G  
                           795.87 3.739E-02 -   8.641E-01 6.03E+02 8.55E+01 G  
                           569.32 0.000E+00 -   1.585E+00 1.00E+03 1.54E+01 G  
                           801.95 0.000E+00 -   3.616E+00 1.00E+03 8.69E+00 G  
                           563.24 0.000E+00 -   5.446E+00 1.00E+03 8.35E+00 G  
 
CS-137   I   1.1517E-01                                      1.10E+04             
                           661.66 1.152E-01 &(  8.240E-01 1.96E+02 8.52E+01 G  
 
CE-139   F   1.6157E-02                                      1.38E+02             
                           165.85 1.616E-02 ?(  4.277E-01 7.22E+02 7.99E+01 G  
 
Ba-140   I  -1.0170E-03                                      1.28E+01             
                           537.26-1.017E-03 %(  1.883E+00 4.57E+04 2.44E+01 G  
                           162.66-5.969E-01 +   5.901E+00 2.76E+02 6.22E+00 G  
                           304.85-1.216E-01 %   1.020E+01 2.22E+03 4.29E+00 G  
 
La-140   I   5.9596E-02                                      1.28E+01             
                          1596.21 3.074E-03 %(  1.119E+00 9.02E+03 9.54E+01 G  
                           487.02 1.029E-01 ?(  1.217E+00 3.17E+02 4.55E+01 G  
                           328.76 2.282E-01 ?(  2.002E+00 2.37E+02 2.03E+01 G  
                           815.77-5.226E-01 +   3.273E+00 1.72E+02 2.33E+01 G  
 
CE-141   I  -6.9016E-02                                      3.25E+01             
                           145.44-6.902E-02 ?(  7.922E-01 3.22E+02 4.82E+01 G  
 
CE-144   I  -4.6185E-02                                      2.85E+02             
                           133.54-4.618E-02 %(  2.431E+00 1.41E+03 1.11E+01 G  
 
PM-144   C  -2.1405E-02                                      3.63E+02             
                           696.54-8.467E-02 ?(  8.375E-01 2.71E+02 9.90E+01 G  
                           618.06 4.179E-02 ?(  5.688E-01 3.55E+02 9.91E+01 G  
                           476.81-3.707E-02 +   1.376E+00 9.82E+02 4.20E+01 G  
 
EU-152   F   1.0733E-01                                      4.94E+03             
                           344.29-4.591E-02 ?(  1.477E+00 8.32E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   2.954E+00 1.00E+03 1.36E+01 G  
                           121.78 2.494E-01 ?(  9.314E-01 1.08E+02 2.86E+01 G  
                           778.92 0.000E+00 -   6.812E+00 1.00E+03 1.29E+01 G  
                           964.11 0.000E+00 -   2.473E+00 1.00E+03 1.46E+01 G  
                           244.69 0.000E+00 &   6.188E+00 1.00E+03 7.58E+00 G  
                          1408.00 1.180E+00 ?   3.534E+00 8.61E+01 2.10E+01 GA 
 
EU-154   I   3.7918E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  6.110E+00 1.00E+03 1.23E+01 G  
                           123.10-1.132E-01 +   8.186E-01 2.04E+02 4.08E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1274.54-3.060E-01 +   2.449E+00 2.10E+02 3.52E+01 G  
                           723.36-4.329E-01 +   3.869E+00 2.44E+02 2.02E+01 G  
                          1004.77-2.426E-03 %   3.177E+00 3.02E+04 1.80E+01 G  
                           996.33 8.181E-01 ?(  7.860E+00 2.56E+02 1.06E+01 G  
 
HF-181   F  -1.0068E-01                                      4.24E+01             
                           482.00-1.007E-01 ?(  7.240E-01 1.98E+02 8.05E+01 G  
                           133.02-6.621E-02 &   7.045E-01 2.95E+02 4.33E+01 G  
                           345.83 6.212E-02 %   2.774E+00 1.16E+03 1.51E+01 G  
                           136.30-8.539E-01 +   5.152E+00 1.70E+02 5.85E+00 G  
 
Ta-182   F   5.0900E-01                                      1.14E+02             
                          1121.30 4.944E-01 &(  2.442E+00 1.36E+02 3.49E+01 G  
                          1221.41 0.000E+00 -   4.326E+00 1.00E+03 2.70E+01 G  
                          1189.05 5.405E-01 ?(  3.402E+00 1.59E+02 1.62E+01 G  
 
Hg-203   F  -3.3824E-03                                      4.66E+01             
                           279.20-3.382E-03 %(  5.411E-01 4.27E+03 8.15E+01 G  
 
TL-208   N   1.8813E-01                                      6.98E+02             
                           583.02 1.881E-01 ?(  6.434E-01 9.79E+01 8.45E+01 G  
                           277.28 0.000E+00 -   7.564E+00 1.00E+03 6.31E+00 G  
                           860.56 0.000E+00 -   8.187E+00 1.00E+03 1.24E+01 G  
 
pm-146   C   2.4662E-01                                      2.02E+03             
                           747.16 2.466E-01 ?(  1.879E+00 2.04E+02 3.40E+01 G  
                           735.72-2.653E-03 %   2.387E+00 2.18E+04 2.25E+01 G  
                           453.88 4.959E-03 %   8.908E-01 4.74E+03 6.50E+01 G  
 
y-88     F   1.1123E-01                                      1.07E+02             
                           898.04 1.112E-01 ?(  6.593E-01 1.58E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.022E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.7618E+03                                      5.33E+03             
                           263.70-1.762E+03 ?(  9.624E+03 1.57E+02 6.00E-03   K
 
Cd-109   F   1.3540E+00                                      4.53E+02             
                            88.04 1.354E+00 &(  8.474E+00 1.77E+02 3.79E+00 G  
 
PB-210   N   5.1948E+00                                      8.14E+03             
                            46.54 5.195E+00 @(P 1.568E+01 2.83E+01 4.25E+00 G  
 
PB-212   N  -1.0192E-01                                      6.98E+02             
                           238.63-1.019E-01  (P 1.233E+00 6.37E+01 4.33E+01 G  
                           300.03 4.181E+00 ?   1.245E+01 8.71E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N  -7.9595E-01                                      5.84E+05             
                           351.93-7.959E-01 ?(P 1.848E+00 1.98E+02 3.76E+01 G  
                           295.09 3.440E-02 % P 2.426E+00 5.46E+01 1.93E+01 G  
                           242.00-1.849E-01 & P 5.708E+00 3.23E+02 7.43E+00 GA 
 
BI-207   C   1.4021E-01                                      1.18E+04             
                           569.70 1.402E-01 &(  5.170E-01 1.04E+02 9.77E+01 G  
                          1063.66 0.000E+00 -   1.282E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   1.8414E+00                                      6.98E+02             
                           727.17 1.841E+00 ?(  6.103E+00 9.38E+01 7.55E+00 G  
                           785.42-7.593E+00 +   5.959E+01 2.13E+02 1.28E+00 GA 
 
BI-214   N  -5.7441E-01                                      5.84E+05             
                           609.31-5.744E-01 ?(P 2.111E+00 7.79E+01 4.61E+01 G  
                          1120.29-2.049E+00 % P 8.065E+00 1.00E+03 1.51E+01 G  
                          1764.49-2.515E+00 % P 9.826E+00 5.43E+02 1.54E+01 G  
 
BI-210M  T   3.3755E-01                                      1.10E+09             
                           265.83 3.375E-01 *(  8.837E-01 7.78E+01 5.00E+01 G  
                           304.90-9.007E-03 %   1.531E+00 4.48E+03 2.80E+01 G  
 
RA-224   N  -3.5376E+00                                      6.98E+02             
                           240.99-3.538E+00 ?(  1.329E+01 1.10E+02 4.10E+00 G  
 
AC-228   N   3.4580E-01                                      2.10E+03             
                           911.07 0.000E+00 ?(  1.193E+00 1.00E+03 2.90E+01 G  
                           968.97-1.818E-01 +   4.750E+00 6.77E+02 1.75E+01 G  
                           338.32 1.181E+00 ?(  3.954E+00 9.71E+01 1.20E+01 G  
                            93.35 2.554E-01 &   6.379E+00 6.93E+02 5.56E+00 XA 
 
TH-227   N   8.4626E-02                                      7.95E+03             
                           235.97-1.077E-01 &(  4.019E+00 1.03E+03 1.23E+01 G  
                            50.14 3.804E-01 &(  7.329E+00 5.32E+02 8.00E+00 G  
                           256.24 0.000E+00 -   9.194E+00 1.00E+03 7.00E+00 G  
 
TH-229   N  -7.7458E-01                                      2.68E+06             
                           193.51-7.746E-01 ?(  8.427E+00 3.00E+02 4.40E+00 G  
                           210.85 1.045E-01 &   1.326E+01 3.43E+03 2.99E+00 G  
 
TH-234   N   1.0804E+00                                      1.63E+12             
                            63.29 1.627E+00 &(P 1.422E+01 4.07E+01 3.81E+00 G  
                            92.59 7.076E-01  (P 6.901E+00 5.26E+01 5.58E+00 G  
 
PA-231   N   5.6968E-01                                      1.20E+07             
                           302.65-1.460E+00 ?(  1.794E+01 3.39E+02 2.88E+00 G  
                           300.07 2.946E+00 ?(  1.717E+01 1.62E+02 2.46E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   1.7157E-01                                      7.82E+08             
                           312.01 0.000E+00 ?(  1.459E+00 1.00E+03 3.60E+01 G  
                           300.18 1.168E+00 ?(  6.814E+00 1.62E+02 6.20E+00 G  
 
PA-234   N   4.4282E-01                                      1.63E+12             
                           131.29-3.365E-02 ?(  1.239E+00 9.59E+02 1.80E+01 G  
                           946.02 0.000E+00 +   2.657E+00 1.00E+03 1.34E+01 G  
                           569.47 7.739E-01 ?(  7.315E+00 2.54E+02 8.20E+00 G  
                           883.24 1.053E+00 ?(  8.233E+00 2.11E+02 9.60E+00 G  
                           880.53-1.452E+00 +   1.573E+01 2.95E+02 6.00E+00 GA 
 
PA-234M  N   1.0445E+01                                      1.63E+12             
                          1001.00 3.571E+00 ?(  1.010E+02 7.31E+02 8.37E-01 G  
                           766.41 3.002E+01 &(  2.390E+02 2.14E+02 2.94E-01 G  
 
U-235    N   7.2904E-01                                      2.57E+11             
                           143.79 8.248E-01 &(  2.757E+00 9.73E+01 1.10E+01 G  
                           205.33 5.195E-01 &(  6.647E+00 3.46E+02 5.01E+00 G  
                           163.38-6.648E-01 -   7.334E+00 3.07E+02 5.08E+00 G  
 
AM-241   T  -5.9186E-03                                      1.58E+05             
                            59.54-5.919E-03 %(  1.270E+00 5.84E+03 3.59E+01 G  
 
Np-237   F  -3.9963E-03                                      2.14E+06             
                            86.49-3.996E-03 %(  2.357E+00 1.59E+04 1.31E+01 G  
 
Ir-192   F   2.1808E-01                                      7.40E+01             
                           316.49 8.097E-02 ?(  4.762E-01 1.63E+02 8.70E+01 G  
                           468.06-9.860E-02 +   1.332E+00 3.71E+02 5.18E+01 G  
                           308.44 0.000E+00 -   1.945E+00 1.00E+03 3.18E+01 G  
                           295.95 6.138E-01  (  1.259E+00 6.27E+01 3.02E+01 G  
 
Cs-136   F   1.1206E-01                                      1.30E+01             
                           818.50 1.121E-01 ?(  5.563E-01 1.34E+02 1.00E+02 G  
                          1048.07 0.000E+00 -   4.813E-01 1.00E+03 8.00E+01 G  
                           340.57-1.799E-01 &   1.159E+00 1.81E+02 4.69E+01 G  
 
Np-239   T  -5.2149E-03                                      2.36E+00             
                           103.70-1.491E-01 +   1.309E+00 2.46E+02 2.40E+01 X  
                           106.13-5.215E-03 &(  1.496E+00 7.87E+03 2.27E+01 G  
                            99.50 0.000E+00 +   2.579E+00 1.00E+03 1.50E+01 X  
 
Nd-147       5.5310E-01                                      1.11E+01             
                           531.00 5.531E-01 &(  4.913E+00 2.43E+02 1.30E+01 G  
                            91.10-2.038E-01 &   1.115E+00 1.55E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:39:49 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140476.An1             
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.43        26.         9.     0.005    28.32   5.195E+00  P
 TH-227      50.79        26.         1.     0.001   531.64   3.804E-01   
 TH-234      63.27        43.         4.     0.002    40.69   1.627E+00  P
 BA-133      80.67        31.        -4.    -0.002   218.08  -1.427E-01   
 Cd-109      88.41        24.         4.     0.002   176.82   1.354E+00   
 Nd-147      89.46        24.        -5.    -0.003   155.35  -2.038E-01   
 TH-234      92.38        37.         3.     0.002    52.58   7.076E-01  P
 AC-228      93.34        31.         1.     0.001   692.85   2.554E-01   
 Gd-153     101.69        12.        -1.    -0.001   473.80  -5.826E-02   
 Np-239     103.51        25.        -3.    -0.002   245.65  -1.491E-01   
 EU-152     121.43        17.         6.     0.003   107.55   2.494E-01   
 CO-57      120.70        15.         1.     0.001   435.74   1.827E-02   
 EU-154     123.56        28.        -4.    -0.002   204.24  -1.132E-01   
 PA-234     128.73        11.         0.     0.000   959.22  -3.365E-02   
 HF-181     133.22        22.        -2.    -0.001   294.57  -6.621E-02   
 HF-181     135.96        21.        -4.    -0.002   169.91  -8.539E-01   
 CO-57      135.93        23.        -5.    -0.003   137.34  -6.179E-01   
 Tc-99m     140.11        24.         3.     0.002   227.11   4.646E-02   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      143.10        20.         7.     0.004    97.32   8.248E-01   
 CE-141     145.47        32.        -3.    -0.001   322.23  -6.902E-02   
 Ba-140     162.65        25.        -3.    -0.001   275.76  -5.969E-01   
 U-235      163.32        26.        -2.    -0.001   307.27  -6.648E-01   
 CE-139     166.34        22.         1.     0.001   721.60   1.616E-02   
 TH-229     193.07        21.        -2.    -0.001   300.38  -7.746E-01   
 U-235      205.34        15.         2.     0.001   346.30   5.195E-01   
 PB-212     238.42        34.        -2.    -0.001    63.70  -1.019E-01  P
 RA-224     240.56        35.        -8.    -0.004   109.60  -3.538E+00   
 Cd-113m    264.20        35.        -6.    -0.003   156.76  -1.762E+03   
 BI-210M    265.85        19.         9.     0.005    77.79   3.375E-01   
 Ir-192     295.68        11.         9.     0.005    62.70   6.138E-01   
 PB-212     300.90        13.         7.     0.004    87.06   4.181E+00   
 PA-231     300.04        14.         3.     0.002   162.24   2.946E+00   
 PA-233     300.03        14.         3.     0.002   162.44   1.168E+00   
 PA-231     302.44        22.        -2.    -0.001   339.16  -1.460E+00   
 BA-133     302.40        25.        -3.    -0.002   229.74  -3.654E-01   
 Ir-192     315.09        12.         3.     0.002   162.88   8.097E-02   
 CR-51      320.43        16.        -1.    -0.001   574.08  -2.217E-01   
 La-140     329.56        11.         2.     0.001   237.03   2.282E-01   
 AC-228     337.97        15.         6.     0.003    97.07   1.181E+00   
 Cs-136     339.01        20.        -4.    -0.002   180.78  -1.799E-01   
 EU-152     344.64         9.        -1.     0.000   832.02  -4.591E-02   
 PB-214     351.60        33.       -13.    -0.007   197.55  -7.959E-01  P
 BA-133     356.51        10.         2.     0.001   274.74   6.527E-02   
 BA-133     384.05        22.        -2.    -0.001   290.31  -6.587E-01   
 SB-125     428.31        11.         2.     0.001   229.02   1.922E-01   
 AG-108M    435.69        11.         1.     0.000   697.42   2.087E-02   
 Ir-192     468.04        21.        -2.    -0.001   371.34  -9.860E-02   
 PM-144     476.60        14.        -1.     0.000   982.24  -3.707E-02   
 BE-7       477.89        11.         3.     0.001   187.26   7.464E-01   
 HF-181     481.74        14.        -3.    -0.002   197.86  -1.007E-01   
 La-140     487.35        12.         2.     0.001   317.34   1.029E-01   
 RU-103     497.07         7.         5.     0.003    90.40   1.613E-01   
 RH-106     511.79        34.        28.     0.015    35.28   4.241E+00   
 Nd-147     531.85        14.         2.     0.001   242.78   5.531E-01   
 PA-234     569.24        11.         2.     0.001   254.42   7.739E-01   
 BI-207     570.61         7.         4.     0.002   104.33   1.402E-01   
 TL-208     583.71         8.         5.     0.003    97.87   1.881E-01   
 SB-124     602.98        14.        -4.    -0.002   146.30  -1.372E-01   
 CS-134     605.14         8.         4.     0.002   107.85   1.498E-01   
 BI-214     609.40        29.        -8.    -0.004    77.86  -5.744E-01  P
 RU-103     608.76        11.         8.     0.004    69.58   4.736E+00   
 PM-144     618.09         8.         1.     0.001   355.44   4.179E-02   
 RH-106     621.20         9.        -3.    -0.001   182.71  -8.945E-01   
 SB-125     636.12         6.         2.     0.001   196.51   6.034E-01   
 I-131      636.56         6.         2.     0.001   234.08   8.034E-01   
 CS-137     661.75        12.         3.     0.001   196.04   1.152E-01   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     696.44        16.        -2.    -0.001   271.11  -8.467E-02   
 EU-154     723.74        13.        -2.    -0.001   243.56  -4.329E-01   
 ZR-95      724.78        13.        -3.    -0.002   157.83  -3.125E-01   
 BI-212     726.54         4.         4.     0.002    93.82   1.841E+00   
 pm-146     747.68         8.         2.     0.001   203.80   2.466E-01   
 AG-110M    764.81        18.        -5.    -0.003   136.14  -8.727E-01   
 NB-95      764.76        15.        -4.    -0.002   139.21  -1.743E-01   
 PA-234M    767.86         9.         2.     0.001   214.40   3.002E+01   
 BI-212     785.91        11.        -2.    -0.001   213.04  -7.593E+00   
 CS-134     795.25        10.         1.     0.000   603.46   3.739E-02   
 La-140     816.03        10.        -3.    -0.002   171.53  -5.226E-01   
 Cs-136     819.55         5.         3.     0.001   134.16   1.121E-01   
 MN-54      834.86         5.         3.     0.001   143.46   1.118E-01   
 Co-56      847.05        13.        -2.    -0.001   238.75  -1.006E-01   
 PA-234     880.63        15.        -2.    -0.001   294.71  -1.452E+00   
 PA-234     884.15        10.         2.     0.001   210.94   1.053E+00   
 AG-110M    884.20         8.         3.     0.001   166.66   1.668E-01   
 Sc-46      889.28         9.        -2.    -0.001   189.18  -1.080E-01   
 y-88       897.67         5.         2.     0.001   158.02   1.112E-01   
 AG-110M    937.36        11.        -3.    -0.002   170.64  -4.025E-01   
 AC-228     967.51         9.        -1.     0.000   676.97  -1.818E-01   
 EU-154     995.00         9.         2.     0.001   255.53   8.181E-01   
 PA-234M   1001.55         9.         1.     0.000   731.04   3.571E+00   
 Ta-182    1121.26         8.         3.     0.002   135.94   4.944E-01   
 Ta-182    1184.67         2.         2.     0.001   159.14   5.405E-01   
 NA-22     1275.29         7.        -2.    -0.001   198.37  -1.215E-01   
 EU-154    1275.41         6.        -2.    -0.001   210.33  -3.060E-01   
 CO-60     1332.11         8.         1.     0.001   313.87   8.511E-02   
 EU-152    1408.10         3.         4.     0.002    86.14   1.180E+00   
 K-40      1460.38        10.         1.     0.001    44.69   6.626E-01  P
 Co-56     1770.07         5.         1.     0.001   315.35   5.327E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.4643E-01    7.4644E-01    1.873E+02%                5.11E+00
 NA-22  #A   -1.2151E-01   -1.2151E-01    1.984E+02%                9.07E-01
 K-40   #A    6.6259E-01    6.6259E-01    3.495E+02%                1.09E+01
 Sc-46  #A   -1.0797E-01   -1.0797E-01    1.892E+02%                7.57E-01
 CR-51  #A   -2.2175E-01   -2.2175E-01    5.741E+02%                4.73E+00
 MN-54  #A    1.1183E-01    1.1183E-01    1.435E+02%                5.95E-01
 FE-59  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.07E-01
 Co-56  #A   -1.0063E-01   -1.0063E-01    2.387E+02%                8.81E-01
 CO-57  #A    1.8270E-02    1.8270E-02    4.357E+02%                2.95E-01
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 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.19E-01
 CO-60  #A    8.5109E-02    8.5109E-02    3.139E+02%                1.02E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.02E+00
 NB-94  #A   -2.9046E-03   -2.9046E-03    3.335E+03%                4.24E-01
 ZR-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.88E+00
 NB-95  #A   -1.7428E-01   -1.7428E-01    1.392E+02%                8.61E-01
 RU-103 #A    1.6135E-01    1.6135E-01    9.040E+01%                5.06E-01
 RH-106 #A   -8.9455E-01   -8.9455E-01    1.827E+02%                6.02E+00
 AG-108M#A    2.0870E-02    2.0870E-02    6.974E+02%                5.54E-01
 AG-110M#A    1.6681E-01    1.6681E-01    1.667E+02%                1.02E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.92E-01
 SB-124 #A   -1.3719E-01   -1.3719E-01    1.463E+02%                7.16E-01
 SB-125 #A    3.0584E-01    3.0584E-01    1.509E+02%                1.63E+00
 I-131  #A    6.2712E-02    6.2714E-02    2.341E+02%                6.11E-01
 Gd-153 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.21E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.51E+01
 Tc-99m #A    4.6421E-02    4.6462E-02    2.271E+02%                3.77E-01
 BA-133 #A    6.5274E-02    6.5274E-02    2.747E+02%                6.71E-01
 CS-134 #A    1.4976E-01    1.4976E-01    1.078E+02%                5.71E-01
 CS-137 #A    1.1517E-01    1.1517E-01    1.960E+02%                8.24E-01
 CE-139 #A    1.6157E-02    1.6157E-02    7.216E+02%                4.28E-01
 Ba-140 #A   -1.0169E-03   -1.0170E-03    4.570E+04%                1.88E+00
 La-140 #A    5.9595E-02    5.9596E-02    2.370E+02%                1.12E+00
 CE-141 #A   -6.9016E-02   -6.9016E-02    3.222E+02%                7.92E-01
 CE-144 #A   -4.6185E-02   -4.6185E-02    1.405E+03%                2.43E+00
 PM-144 #A   -2.1405E-02   -2.1405E-02    2.235E+02%                8.37E-01
 EU-152 #A    1.0733E-01    1.0733E-01    1.075E+02%                1.48E+00
 EU-154 #A    3.7918E-01    3.7918E-01    2.555E+02%                6.11E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.79E+00
 HF-181 #A   -1.0068E-01   -1.0068E-01    1.979E+02%                7.24E-01
 Ta-182 #A    5.0900E-01    5.0900E-01    1.046E+02%                2.44E+00
 Hg-203 #A   -3.3824E-03   -3.3824E-03    4.269E+03%                5.41E-01
 TL-208 #A    1.8813E-01    1.8813E-01    9.787E+01%                6.43E-01
 pm-146 #A    2.4662E-01    2.4662E-01    2.038E+02%                1.88E+00
 y-88   #A    1.1123E-01    1.1123E-01    1.580E+02%                6.59E-01
 Cd-113m#A   -1.7618E+03   -1.7618E+03    1.568E+02%                9.62E+03
 Cd-109 #A    1.3540E+00    1.3540E+00    1.768E+02%                8.47E+00
 PB-210 #A    5.1948E+00    5.1948E+00    7.712E+01%                1.57E+01
 PB-212 #A   -1.0192E-01   -1.0192E-01    4.184E+02%                1.23E+00
 PB-214 #A   -7.9595E-01   -7.9595E-01    4.435E+02%                1.85E+00
 BI-207 #A    1.4021E-01    1.4021E-01    1.043E+02%                5.17E-01
 BI-212 #A    1.8414E+00    1.8414E+00    9.382E+01%                6.10E+00
 BI-214 #A   -5.7441E-01   -5.7441E-01    2.344E+02%                2.11E+00
 BI-210M#A    3.3755E-01    3.3755E-01    7.779E+01%                8.84E-01
 RA-224 #A   -3.5376E+00   -3.5376E+00    1.096E+02%                1.33E+01
 AC-228 #A    3.4580E-01    3.4580E-01    9.707E+01%                1.19E+00
 TH-227 #A    8.4626E-02    8.4626E-02    5.316E+02%                4.02E+00
 TH-229 #A   -7.7458E-01   -7.7458E-01    3.004E+02%                8.43E+00
 TH-234 #A    1.0804E+00    1.0804E+00    1.691E+02%                1.42E+01
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 PA-231 #A    5.6968E-01    5.6968E-01    1.622E+02%                1.79E+01
 PA-233 #A    1.7157E-01    1.7157E-01    1.624E+02%                1.46E+00
 PA-234 #A    4.4282E-01    4.4282E-01    2.109E+02%                1.24E+00
 PA-234M#A    1.0445E+01    1.0445E+01    2.144E+02%                1.01E+02
 U-235  #A    7.2904E-01    7.2904E-01    9.732E+01%                2.76E+00
 AM-241 #A   -5.9186E-03   -5.9186E-03    5.842E+03%                1.27E+00
 Np-237 #A   -3.9963E-03   -3.9963E-03    1.591E+04%                2.36E+00
 Ir-192 #A    2.1808E-01    2.1808E-01    6.270E+01%                4.76E-01
 Cs-136 #A    1.1205E-01    1.1206E-01    1.342E+02%                5.56E-01
 Np-239 #A   -5.2145E-03   -5.2149E-03    7.873E+03%                1.50E+00
 Nd-147 #A    5.5309E-01    5.5310E-01    2.428E+02%                4.91E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.6 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.6 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20140497 
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_LCS 160-104259~2-A 
             Detector: Ge 5 SN/157        
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-104259~2-A
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 03:09         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 03:09:43      Real Time: 1810   sec
        Analysis Time: 3/4/2014 03:40         Dead Time: 0.58   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Routine Short Rev1.lib
 Bkgd Correction File: 5_2014-02-08_0556.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.488E+00          214.1     1.175E+01    1.175E+01    3.950E+01
K-40      -5.729E+00          454.9     2.606E+01    2.606E+01    2.320E+01
CO-60      2.907E+02            1.3     3.889E+00    1.510E+01    7.427E-01
I-131      1.322E+00           85.3     1.128E+00    1.130E+00    3.948E+00
CS-134     7.351E-01          120.9     8.886E-01    8.894E-01    3.467E+00
CS-137     3.917E+02            1.4     5.454E+00    2.109E+01    4.158E+00
EU-152     4.555E+00           68.8     3.132E+00    3.141E+00    1.030E+01
EU-154     5.445E+00           82.9     4.512E+00    4.521E+00    4.237E+01
EU-155    -1.165E+00          238.3     2.777E+00    2.778E+00    9.297E+00
TL-208     3.481E+00           58.9     2.051E+00    2.059E+00    4.144E+00
PB-210     1.175E+04            1.1     1.269E+02    7.017E+02    2.180E+02
PB-212     9.560E+00           18.7     1.785E+00    1.889E+00    4.557E+00
PB-214     6.466E+00           47.5     3.072E+00    3.090E+00    8.640E+00
BI-212     6.724E+00          198.7     1.336E+01    1.336E+01    4.552E+01
BI-214     6.093E+00           43.8     2.671E+00    2.689E+00    6.510E+00
AC-228     5.326E+00           86.2     4.593E+00    4.601E+00    2.036E+01
Pa-234     5.208E+00           73.8     3.841E+00    3.850E+00    1.029E+01
TH-234    -1.961E+01          363.2     7.124E+01    7.124E+01    8.177E+01
PA-234M   -6.069E+01          137.3     8.333E+01    8.339E+01    6.973E+02
U-235      2.670E+00          196.7     5.253E+00    5.255E+00    1.759E+01
AM-241     1.242E+03            0.9     1.057E+01    6.531E+01    1.507E+01
-----------------------------------------------------------------------------
Total      1.373E+04

      Analyst: Lindsey Sharpe                     
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  1
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 
 Sample description                                             
      104259_Gamma_LCS 160-104259~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20140497.An1

 Acquisition information
        Start time:                 3/4/2014 3:09:43 AM
        Live time:               1800
        Real time:               1810
        Dead time:                  0.58 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Short Rev1.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  2
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 3:09:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2014-02-08_0556.PBC
                                                 2/8/2014 5:56:56 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0602

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.58      251.  21.10   0.78  1.135E-02
    46.61    16092.   1.08   0.71  1.793E-02    46.54   4.250  1.175E+04 PB210 
    59.56    20334.   0.85   0.72  2.535E-02    59.54  35.900  1.242E+03 AM241 
    77.07       77.  44.16   0.75  3.218E-02
    87.83      657.   8.37   0.81  3.458E-02
    93.35        1. 178.91   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                93.35   5.810    PBC<MDA U235  
                                                93.35   5.561    PBC<MDA AC228 
    93.43       22. 186.14   0.83  3.536E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.091E+00 AC228 
                                                93.35   5.810  5.830E+00 U235  
    93.43       22. 186.14   0.83  3.536E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  6.091E+00 AC228 
                                                93.35   5.810  5.830E+00 U235  
   122.01       54.  68.77   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               121.78  28.580  2.929E+00 EU152 
   128.90       44.  54.41   0.69  3.531E-02
   143.43       18. 196.74   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   146.35       42.  73.06   0.52  3.339E-02
   238.62      177.  18.23   0.85  2.319E-02   238.63  43.300  9.560E+00 PB212 
   241.83       23. 128.01   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
                                               242.00   7.430    PBC<MDA PB214 
   278.09       13. 235.13   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   283.88        7. 426.84   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.28       53.  54.12   1.03  1.945E-02   295.09  19.300    PBC<MDA PB214 
                                               295.09  19.300    PBC<MDA PB214 
   338.28       30.  97.25   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  8.071E+00 AC228 
   352.11       63.  42.72   1.09  1.680E-02   351.93  37.600    PBC<MDA PB214 
                                               351.93  37.600    PBC<MDA PB214 
   463.84       26.  68.87   0.47  1.335E-02
   562.88       16. 120.87   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 Page 119 of 401



      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  3
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   569.11        3. 541.77   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.653E+00 Pa234 
   583.08       36.  58.92   1.30  1.103E-02   583.02  84.500    PBC<MDA TL208 
   609.50       64.  38.34   0.60  1.063E-02   609.31  46.090    PBC<MDA BI214 
   635.98       20.  85.31   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   661.62     5968.   1.39   1.43  9.925E-03   661.66  85.210  3.917E+02 CS137 
   723.37        6. 279.46   1.42  9.211E-03   723.36  20.220    PBC<MDA EU154 
                                               723.36  20.220  1.901E+00 EU154 
   728.38        8. 198.66   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
                                               727.17   7.550  6.724E+00 BI212 
   766.05        8. 230.59   1.45  8.776E-03   766.41   0.294    PBC<MDA PA234M
   860.57       21. 103.46   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   880.53       23.  73.75   1.54  7.812E-03   880.53   6.000    PBC<MDA Pa234 
   883.24        5. 270.12   1.55  7.791E-03   883.24   9.600    PBC<MDA Pa234 
   911.26       17. 144.74   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
                                               911.07  29.000  4.186E+00 AC228 
   961.98       18. 118.08   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  9.601E+00 EU152 
   969.04       12. 191.07   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  5.333E+00 AC228 
   997.21       15. 137.09   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
                                               996.33  10.600  1.152E+01 EU154 
  1005.44       25.  82.88   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  1.082E+01 EU154 
  1059.83       34.  40.55   0.53  6.686E-03
  1108.73       20.  84.15   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  1.239E+01 EU152 
  1119.15        9. 194.57   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
  1173.12     3196.   1.92   1.72  6.139E-03  1173.24  99.900  2.895E+02 CO60  
  1332.40     2897.   1.86   1.88  5.515E-03  1332.50  99.980  2.919E+02 CO60  
  1764.39        1. 140.44   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.80    36.58       900.       251. 2.209E+04   21.10   0.777  -      s 
   307.92    77.07       467.        77. 2.403E+03   44.16   0.750  -      sM
   350.99    87.83       758.       705. 2.038E+04    6.68   0.805  -       M
   515.40   128.90       240.        44. 1.237E+03   52.44   0.694  -      sM
   585.24   146.35       323.        42. 1.266E+03   62.05   0.524  -      sM
  1855.91   463.84       134.        26. 1.935E+03   68.87   0.474  -      sc
  4239.79  1059.83        50.        34. 5.110E+03   40.55   0.525  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Short Rev1.lib   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  4
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.97    46.61      4022.     16078.     8.932     1.08   0.707 
 AM-241    237.82    59.56      2743.     20328.    11.293     0.85   0.721 
 TH-234    253.45    63.46      1028.       -36.    -0.020   243.51   0.801 
 EU-155    344.97    86.32      1108.       -50.    -0.028    95.02   0.825s
 AC-228    373.09    93.35       795.        22.     0.012   186.14   0.832D
 U-235     373.09    93.35       795.        22.     0.012   186.14   0.832D
 EU-155    421.97   105.56       727.       -16.    -0.009   238.35   0.844s
 EU-152    487.81   122.01       663.        54.     0.030    68.77   0.861 
 EU-154    497.27   124.37       577.       -41.    -0.023    84.13   0.862s
 Pa-234    523.91   131.02       602.       -16.    -0.009   223.79   0.871s
 U-235     573.55   143.43       601.        18.     0.010   196.74   0.883s
 U-235     661.41   165.38       390.       -17.    -0.009   167.10   0.903 
 U-235     816.23   204.05       474.       -17.    -0.009   187.29   0.945s
 PB-212    954.60   238.62       292.       173.     0.096    18.23   0.852 
 PB-214    967.44   241.83       542.        23.     0.013   128.01   0.981s
 TL-208   1112.56   278.09       439.        13.     0.007   235.13   1.016s
 I-131    1135.75   283.88       402.         7.     0.004   426.84   1.022s
 PB-214   1181.35   295.28       486.        53.     0.030    54.12   1.033s
 PB-212   1200.20   299.99       495.       -35.    -0.019    91.37   1.038s
 AC-228   1353.46   338.28       419.        30.     0.017    97.25   1.074s
 EU-152   1384.51   346.04       305.        -4.    -0.002   599.21   1.080s
 PB-214   1408.79   352.11       420.        63.     0.035    42.72   1.087 
 BE-7     1912.03   477.87       413.       -14.    -0.008   214.09   1.204s
 CS-134   2252.17   562.88       184.        16.     0.009   120.87   1.280 
 Pa-234   2278.54   569.47       168.         3.     0.002   541.77   1.286D
 TL-208   2333.00   583.08       206.        36.     0.020    58.92   1.298s
 BI-214   2438.71   609.50       138.        56.     0.031    38.34   0.595s
 I-131    2544.65   635.98       140.        20.     0.011    85.31   1.345s
 CS-137   2647.21   661.62       169.      5962.     3.312     1.39   1.429 
 EU-154   2894.20   723.37       155.         6.     0.004   279.46   1.418s
 BI-212   2914.27   728.38       134.         8.     0.005   198.66   1.421s
 PA-234M  3064.95   766.05       146.         8.     0.004   230.59   1.453s
 EU-152   3126.44   781.43       130.        -5.    -0.003   305.14   1.463s
 BI-212   3141.76   785.26       166.       -18.    -0.010   103.70   1.469s
 CS-134   3188.86   797.03       240.       -21.    -0.011   108.68   1.477s
 TL-208   3442.99   860.57       218.        21.     0.011   103.46   1.529s
 EU-154   3501.91   875.30       232.        -3.    -0.002   668.43   1.539s
 Pa-234   3522.81   880.53       129.        23.     0.013    73.75   1.544D
 Pa-234   3533.64   883.24       101.         5.     0.003   270.12   1.547D
 AC-228   3645.72   911.26       280.        17.     0.009   144.74   1.568s
 Pa-234   3783.78   945.79       328.       -15.    -0.008   175.29   1.595s
 EU-152   3848.53   961.98       224.        18.     0.010   118.08   1.609s
 AC-228   3876.78   969.04       260.        12.     0.007   191.07   1.612s
 EU-154   3989.42   997.21       217.        15.     0.009   137.09   1.633s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  5
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  3999.31   999.69       232.       -15.    -0.008   149.14   1.636s
 EU-154   4022.33  1005.44       195.        25.     0.014    82.88   1.639s
 EU-152   4435.33  1108.73       125.        20.     0.011    84.15   1.717s
 BI-214   4476.98  1119.15       157.         9.     0.005   194.57   1.723s
 CO-60    4692.75  1173.12        75.      3196.     1.775     1.92   1.720 
 CO-60    5329.46  1332.40         0.      2897.     1.609     1.86   1.882 
 EU-152   5633.33  1408.43        14.        -2.    -0.001   345.54   1.914s
 K-40     5844.58  1461.29        18.        -6.    -0.003   277.67   1.946s
 BI-214   7055.67  1764.39        11.         1.     0.001   140.44   2.114s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.4877E+00                                      5.31E+01             
                           477.60-5.488E+00 &(  3.950E+01 2.14E+02 1.05E+01 G  
 
K-40     N  -5.7288E+00                                      4.66E+11             
                          1460.83-5.729E+00 ?(P 2.320E+01 2.78E+02 1.07E+01 G  
 
CO-60    F   2.9073E+02                                      1.93E+03             
                          1332.50 2.919E+02  (  7.427E-01 1.86E+00 1.00E+02 G  
                          1173.24 2.895E+02  (  3.906E+00 1.92E+00 9.99E+01 G  
 
I-131    I   1.3218E+00                                      8.02E+00             
                           364.48-3.686E-02 %(  3.948E+00 3.16E+03 8.17E+01 G  
                           284.30 3.010E+00 ?(  4.338E+01 4.27E+02 6.14E+00 G  
                           636.97 1.536E+01 ?(  4.373E+01 8.53E+01 7.17E+00 G  
 
CS-134   I   7.3512E-01                                      7.54E+02             
                           604.71-1.562E-02 %(  3.467E+00 6.46E+03 9.76E+01 G  
                           795.87-1.573E+00 +   5.722E+00 1.09E+02 8.55E+01 G  
                           569.32 9.186E-02 }   2.038E+01 1.64E+03 1.54E+01 G  
                           801.95 2.443E-01 %   5.066E+01 6.04E+03 8.69E+00 G  
                           563.24 9.512E+00  (  3.867E+01 1.21E+02 8.35E+00 G  
 
CS-137   I   3.9167E+02                                      1.10E+04             
                           661.66 3.917E+02  (P 4.158E+00 1.39E+00 8.52E+01 G  
 
EU-152   F   4.5546E+00                                      4.94E+03             
                           344.29-5.064E-01 ?(  1.030E+01 5.99E+02 2.65E+01 G  
                           121.78 2.929E+00  (  6.654E+00 6.88E+01 2.86E+01 G  
                           778.92-2.644E+00 &   2.766E+01 3.05E+02 1.29E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  6
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           964.11 9.601E+00 ?(  3.804E+01 1.18E+02 1.46E+01 G  
                          1112.07 1.239E+01 &(  3.480E+01 8.41E+01 1.36E+01 G  
                          1408.00-7.835E-01 +   1.004E+01 3.46E+02 2.10E+01 G  
 
EU-154   I   5.4446E+00                                      3.14E+03             
                           873.23-1.859E+00 ?(  4.237E+01 6.68E+02 1.23E+01 G  
                           123.10-1.565E+00 +   4.368E+00 8.41E+01 4.08E+01 G  
                          1274.54-8.339E-02 &   6.642E+00 2.15E+03 3.52E+01 G  
                           723.36 1.901E+00 ?(  1.813E+01 2.79E+02 2.02E+01 G  
                          1004.77 1.082E+01 &(  2.987E+01 8.29E+01 1.80E+01 G  
                           996.33 1.152E+01 &(  5.315E+01 1.37E+02 1.06E+01 G  
 
EU-155   I  -1.1652E+00                                      1.81E+03             
                           105.31-1.165E+00 ?(  9.297E+00 2.38E+02 2.12E+01 G  
                            86.54-2.638E+00 +   8.311E+00 9.50E+01 3.07E+01 G  
 
TL-208   N   3.4814E+00                                      6.98E+02             
                           583.02 2.139E+00 ?(  4.144E+00 5.89E+01 8.45E+01 G  
                           277.28 5.455E+00 &(  4.313E+01 2.35E+02 6.31E+00 G  
                           860.56 1.161E+01 ?(  4.020E+01 1.03E+02 1.24E+01 G  
 
PB-210   N   1.1753E+04                                      8.14E+03             
                            46.54 1.175E+04  (P 2.180E+02 1.08E+00 4.25E+00 G  
 
PB-212   N   9.5602E+00                                      6.98E+02             
                           238.63 9.560E+00  (P 4.557E+00 1.82E+01 4.33E+01 G  
                           300.03-3.095E+01 -   9.398E+01 9.14E+01 3.28E+00 G  
 
PB-214   N   6.4659E+00                                      5.84E+05             
                           351.93 5.543E+00  (P 8.640E+00 4.27E+01 3.76E+01 G  
                           295.09 7.863E+00 ?(P 1.561E+01 5.41E+01 1.93E+01 G  
                           242.00 7.509E+00 &(P 3.626E+01 1.28E+02 7.43E+00 G  
 
BI-212   N   6.7244E+00                                      6.98E+02             
                           727.17 6.724E+00 ?(  4.552E+01 1.99E+02 7.55E+00 G  
                           785.42-9.108E+01 +   3.168E+02 1.04E+02 1.28E+00 G  
 
BI-214   N   6.0930E+00                                      5.84E+05             
                           609.31 6.363E+00  (P 6.510E+00 3.83E+01 4.61E+01 G  
                          1120.29 5.270E+00 ?(P 3.517E+01 1.95E+02 1.51E+01 G  
                          1764.49 8.581E-01 - P 1.498E+01 1.40E+02 1.54E+01 G  
 
AC-228   N   5.3264E+00                                      2.10E+03             
                           911.07 4.186E+00 ?(  2.036E+01 1.45E+02 2.90E+01 G  
                           968.97 5.333E+00 &(  3.439E+01 1.91E+02 1.75E+01 G  
                           338.32 8.071E+00  (  2.613E+01 9.73E+01 1.20E+01 G  
                                                            Energy duplication    
                            93.35 6.091E+00 ?   3.787E+01 1.86E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  7
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Pa-234   N   5.2079E+00                                      1.63E+12             
                           131.29-1.372E+00 ?(  1.029E+01 2.24E+02 1.80E+01 G  
                           569.47 1.653E+00 }   3.799E+01 5.42E+02 8.20E+00 G  
                           946.02-8.330E+00 +   4.911E+01 1.75E+02 1.34E+01 G  
                           883.24 3.953E+00  (  3.674E+01 2.70E+02 9.60E+00 G  
                           880.53 2.696E+01  (  6.601E+01 7.37E+01 6.00E+00 G  
 
TH-234   N  -1.9611E+01                                      1.63E+12             
                            63.29-1.961E+01  (P 8.177E+01 2.44E+02 3.81E+00 G  
                            92.59 3.453E-01 % P 3.733E+01 1.79E+02 5.58E+00 G  
 
PA-234M  N  -6.0690E+01                                      1.63E+12             
                          1001.00-1.388E+02 &(  6.973E+02 1.49E+02 8.37E-01 G  
                           766.41 1.617E+02 ?(  1.272E+03 2.31E+02 2.94E-01 G  
 
U-235    N   2.6699E+00                                      2.57E+11             
                           143.79 2.670E+00 ?(  1.759E+01 1.97E+02 1.10E+01 G  
                           205.33-7.000E+00 &   4.397E+01 1.87E+02 5.01E+00 G  
                           163.38-5.952E+00 +   3.338E+01 1.67E+02 5.08E+00 G  
                                                            Energy duplication    
                            93.35 5.830E+00     3.625E+01 1.86E+02 5.81E+00 X  
 
AM-241   T   1.2418E+03                                      1.58E+05             
                            59.54 1.242E+03  (P 1.507E+01 8.51E-01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  8
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-234      63.46      1028.       -36.    -0.020   243.51  -1.961E+01  P
 EU-155      86.32      1108.       -50.    -0.028    95.02  -2.638E+00   
 AC-228      93.35       795.        22.     0.012   186.14   6.091E+00   
 EU-155     105.56       727.       -16.    -0.009   238.35  -1.165E+00   
 EU-152     122.01       663.        54.     0.030    68.77   2.929E+00   
 EU-154     124.37       577.       -41.    -0.023    84.13  -1.565E+00   
 PB-214     241.83       542.        23.     0.013   128.01   7.509E+00  P
 TL-208     278.09       439.        13.     0.007   235.13   5.455E+00   
 I-131      283.88       402.         7.     0.004   426.84   3.010E+00   
 PB-214     295.28       486.        53.     0.030    54.12   7.863E+00  P
 AC-228     338.28       419.        30.     0.017    97.25   8.071E+00   
 EU-152     346.04       305.        -4.    -0.002   599.21  -5.064E-01   
 PB-214     352.11       420.        63.     0.035    42.72   5.543E+00  P
 BE-7       477.87       413.       -14.    -0.008   214.09  -5.488E+00   
 TL-208     583.08       206.        36.     0.020    58.92   2.139E+00   
 I-131      635.98       140.        20.     0.011    85.31   1.536E+01   
 EU-154     723.37       155.         6.     0.004   279.46   1.901E+00   
 BI-212     728.38       134.         8.     0.005   198.66   6.724E+00   
 PA-234M    766.05       146.         8.     0.004   230.59   1.617E+02   
 EU-152     781.43       130.        -5.    -0.003   305.14  -2.644E+00   
 BI-212     785.26       166.       -18.    -0.010   103.70  -9.108E+01   
 TL-208     860.57       218.        21.     0.011   103.46   1.161E+01   
 EU-154     875.30       232.        -3.    -0.002   668.43  -1.859E+00   
 AC-228     911.26       280.        17.     0.009   144.74   4.186E+00   
 EU-152     961.98       224.        18.     0.010   118.08   9.601E+00   
 AC-228     969.04       260.        12.     0.007   191.07   5.333E+00   
 EU-154     997.21       217.        15.     0.009   137.09   1.152E+01   
 PA-234M    999.69       232.       -15.    -0.008   149.14  -1.388E+02   
 EU-154    1005.44       195.        25.     0.014    82.88   1.082E+01   
 EU-152    1108.73       125.        20.     0.011    84.15   1.239E+01   
 EU-152    1408.43        14.        -2.    -0.001   345.54  -7.835E-01   
 K-40      1461.29        18.        -6.    -0.003   277.67  -5.729E+00  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 3:40:23 AMPage  9
 TestAmerica                     Spectrum name: 5_Gamma_20140497.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.4877E+00   -5.4877E+00    2.141E+02%                3.95E+01
 K-40   #A   -5.7288E+00   -5.7288E+00    4.549E+02%                2.32E+01
 CO-60        2.9073E+02    2.9073E+02    1.338E+00%                7.43E-01
 I-131  #A    1.3217E+00    1.3218E+00    8.531E+01%                3.95E+00
 CS-134  A    7.3512E-01    7.3512E-01    1.209E+02%                3.47E+00
 CS-137       3.9167E+02    3.9167E+02    1.393E+00%                4.16E+00
 EU-152 #A    4.5546E+00    4.5546E+00    6.877E+01%                1.03E+01
 EU-154 #A    5.4446E+00    5.4446E+00    8.288E+01%                4.24E+01
 EU-155 #A   -1.1652E+00   -1.1652E+00    2.383E+02%                9.30E+00
 TL-208 #A    3.4814E+00    3.4814E+00    5.892E+01%                4.14E+00
 PB-210       1.1753E+04    1.1753E+04    1.079E+00%                2.18E+02
 PB-212       9.5602E+00    9.5602E+00    1.867E+01%                4.56E+00
 PB-214 #A    6.4659E+00    6.4659E+00    4.751E+01%                8.64E+00
 BI-212 #A    6.7244E+00    6.7244E+00    1.987E+02%                4.55E+01
 BI-214  A    6.0930E+00    6.0930E+00    4.383E+01%                6.51E+00
 AC-228 #A    5.3264E+00    5.3264E+00    8.623E+01%                2.04E+01
 Pa-234  A    5.2079E+00    5.2079E+00    7.375E+01%                1.03E+01
 TH-234 #A   -1.9611E+01   -1.9611E+01    3.632E+02%                8.18E+01
 PA-234M#A   -6.0690E+01   -6.0690E+01    1.373E+02%                6.97E+02
 U-235   A    2.6699E+00    2.6699E+00    1.967E+02%                1.76E+01
 AM-241       1.2418E+03    1.2418E+03    8.508E-01%                1.51E+01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  945.8 to  2000.8 keV)     1.369E+04  Bq/Sample     
 Total Decayed Activity (  945.8 to  2000.8 keV) 1.3693249E+04  Bq/Sample     

 The library has energies which are not separable.

Page 126 of 401



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700  1800  1900  2000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

1.0e6

P
b-

21
0 

A
m

-2
41

 
T

h-
23

4 
E

u-
15

5 
T

h-
23

4 
A

c-
22

8 
U

-2
35

  
E

u-
15

5 
E

u-
15

2 
E

u-
15

4 
P

a-
23

4 
U

-2
35

  
U

-2
35

  

U
-2

35
  

P
b-

21
2 

P
b-

21
4 

T
l-2

08
 

I-
13

1 
 P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

E
u-

15
2 

P
b-

21
4 

I-
13

1 
 

B
e-

7 
  

C
s-

13
4 

P
a-

23
4 

C
s-

13
4 T
l-2

08
 

C
s-

13
4 B

i-2
14

 
I-

13
1 

 
C

s-
13

7 

E
u-

15
4 

B
i-2

12
 P

a-
23

4M
E

u-
15

2 
B

i-2
12

 
C

s-
13

4 
C

s-
13

4 

T
l-2

08
 

E
u-

15
4 

P
a-

23
4 

P
a-

23
4 

A
c-

22
8 

P
a-

23
4 

E
u-

15
2 

A
c-

22
8 

E
u-

15
4 

P
a-

23
4M E
u-

15
4 

E
u-

15
2 

B
i-2

14
 

C
o-

60
  

E
u-

15
4 

C
o-

60
  

E
u-

15
2 

K
-4

0 
  

B
i-2

14
 

Energy (keV)

C
ou

nt
s

104259_Gamma_LCS 160-104259~2-A. 5_Gamma_20140497.spc.

P
a
g
e
 
1
2
7
 
o
f
 
4
0
1



Test America St. Louis                    Spectrum ID: 10_Gamma_20140442
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_160-5409-A-1-F DU 
             Detector: Ge10 S/N08316756   
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: 160-5409-A-1-F DU
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 07:11         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 07:11:58      Real Time: 1803   sec
        Analysis Time: 3/4/2014 07:42         Dead Time: 0.15   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     8.528E-01    8.528E-01    7.108E+00
NA-22     -1.043E-01          319.7     3.333E-01    3.333E-01    1.243E+00
K-40       1.705E+02            6.4     1.095E+01    1.400E+01    8.953E+00
Sc-46     -2.076E-01          142.9     2.966E-01    2.968E-01    1.054E+00
CR-51      1.558E+00          104.0     1.621E+00    1.623E+00    5.596E+00
MN-54      5.079E-03         6044.0     3.070E-01    3.070E-01    1.140E+00
FE-59      1.756E-01          277.5     4.874E-01    4.875E-01    1.919E+00
Co-56      3.284E-01           98.9     3.247E-01    3.251E-01    1.128E+00
CO-57     -3.376E-02          525.1     1.773E-01    1.773E-01    6.213E-01
CO-58     -8.739E-02          317.9     2.779E-01    2.779E-01    1.019E+00
CO-60      1.035E-01          135.6     1.403E-01    1.404E-01    5.051E-01
ZN-65      0.000E+00         1000.0     1.669E-01    1.669E-01    4.159E+00
NB-94      2.743E-02          895.6     2.457E-01    2.457E-01    9.181E-01
ZR-95      3.127E-02         1084.0     3.390E-01    3.390E-01    1.326E+00
NB-95      1.207E-01          218.8     2.642E-01    2.643E-01    9.579E-01
RU-103    -1.328E-01          200.5     2.662E-01    2.663E-01    9.445E-01
RH-106     1.244E+00          176.4     2.194E+00    2.195E+00    8.062E+00
AG-108M    1.720E-01          106.1     1.826E-01    1.828E-01    7.928E-01
AG-110M    9.031E-02          426.1     3.848E-01    3.849E-01    1.428E+00
SN-113     0.000E+00         1000.0     2.016E-01    2.016E-01    1.403E+00
SB-124     6.086E-02          418.4     2.547E-01    2.547E-01    7.698E-01
SB-125     5.831E-02          163.7     9.545E-02    9.549E-02    2.707E+00
I-131      4.596E-03         5093.0     2.341E-01    2.341E-01    8.570E-01
Gd-153     0.000E+00         1000.0     4.754E-01    4.754E-01    2.233E+00
Ga-68     -4.182E-01         2728.0     1.141E+01    1.141E+01    4.306E+01
Tc-99m    -1.109E-01          174.6     1.937E-01    1.938E-01    6.667E-01
BA-133     3.159E-01          114.2     3.608E-01    3.612E-01    1.082E+00
CS-134    -2.773E-01          110.6     3.066E-01    3.069E-01    1.056E+00
CS-137     0.000E+00         1000.0     2.756E-01    2.756E-01    1.001E+00
CE-139     2.397E-01           69.8     1.672E-01    1.688E-01    5.556E-01
Ba-140     1.465E+00           59.7     8.743E-01    8.775E-01    2.779E+00
La-140     1.342E-01          100.6     1.350E-01    1.352E-01    6.097E-01
CE-141    -1.077E-01          300.9     3.240E-01    3.241E-01    1.131E+00
CE-144    -5.851E-01          232.0     1.357E+00    1.357E+00    4.717E+00
PM-144     5.813E-02          115.2     6.699E-02    6.706E-02    1.057E+00
EU-152    -1.581E-01          146.3     2.313E-01    2.314E-01    2.776E+00
EU-154     3.687E-01          102.4     3.775E-01    3.780E-01    6.812E+00
EU-155     6.577E-01           69.3     4.557E-01    4.571E-01    2.078E+00
HF-181     2.016E-03        13460.0     2.714E-01    2.714E-01    1.001E+00
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Ta-182     8.872E-01          111.0     9.845E-01    9.855E-01    3.444E+00
Hg-203     2.035E-01          108.9     2.216E-01    2.219E-01    7.610E-01
TL-208     2.198E+00           17.2     3.791E-01    3.958E-01    7.745E-01
pm-146     3.532E-01          195.3     6.900E-01    6.903E-01    2.513E+00
y-88       1.294E-01          223.5     2.892E-01    2.893E-01    1.059E+00
Cd-113m   -1.176E+03          245.2     2.883E+03    2.884E+03    1.020E+04
Cd-109     6.925E+00           76.2     5.280E+00    5.294E+00    1.758E+01
PB-210     6.835E+00          135.3     9.246E+00    9.255E+00    2.938E+01
PB-212     6.113E+00           14.2     8.678E-01    9.537E-01    1.833E+00
PB-214     7.301E+00           10.4     7.598E-01    8.493E-01    1.691E+00
BI-207     1.789E-01          141.7     2.535E-01    2.537E-01    8.913E-01
BI-212     5.037E+00           65.5     3.300E+00    3.310E+00    1.087E+01
BI-214     6.718E+00           16.7     1.125E+00    1.177E+00    2.149E+00
BI-210M    2.072E-01          153.1     3.173E-01    3.175E-01    1.113E+00
RA-224    -2.271E+01           45.8     1.041E+01    1.051E+01    3.384E+01
AC-228     8.945E+00           11.8     1.059E+00    1.153E+00    1.301E+00
TH-227    -3.201E+00           81.3     2.602E+00    2.610E+00    8.675E+00
TH-229     6.953E+00           53.5     3.719E+00    3.760E+00    1.205E+01
TH-234     6.743E+00          101.8     6.865E+00    6.874E+00    2.477E+01
PA-231     2.823E+00          235.1     6.637E+00    6.638E+00    2.346E+01
PA-233    -2.502E-01          199.9     5.000E-01    5.002E-01    1.769E+00
PA-234     5.946E-01          163.1     9.701E-01    9.706E-01    3.407E+00
PA-234M   -3.460E+01        14110.0     4.881E+03    4.881E+03    1.475E+02
U-235      1.971E+00           73.2     1.442E+00    1.446E+00    4.802E+00
AM-241    -3.003E-01          244.5     7.341E-01    7.343E-01    2.528E+00
Np-237     3.384E+00           36.2     1.225E+00    1.240E+00    3.808E+00
Ir-192     9.675E-01           17.7     1.714E-01    1.807E-01    6.632E-01
Cs-136     9.428E-02          285.9     2.695E-01    2.696E-01    9.883E-01
Np-239    -5.519E-01          140.8     7.770E-01    7.777E-01    2.649E+00
Nd-147    -7.797E-01          195.4     1.523E+00    1.524E+00    5.506E+00
-----------------------------------------------------------------------------
Total      2.533E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Sample description                                             
      104259_Gamma_160-5409-A-1-F DU                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140442.An1

 Acquisition information
        Start time:                 3/4/2014 7:11:58 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.15 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 7:11:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0955

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.36       10.  32.84   0.35  2.004E-02    46.54   4.250    PBC<MDA PB210 
    63.23       14.  32.07   0.84  3.101E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.74       75.  20.46   0.86  3.630E-02
    77.16      103.  15.08   0.86  3.718E-02
    86.49       32.  36.20   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.444E+00 EU155 
    87.01       15.  98.63   0.87  3.982E-02    86.54  30.700    PBC<MDA EU155 
    88.04       19.  76.24   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    92.71        9.  30.00   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
                                                92.59   5.584    PBC<MDA TH234 
    92.73       55.  28.44   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.332E+01 AC228 
    99.96        1. 876.38   0.88  4.179E-02    99.50  15.000    PBC<MDA Np239 
   101.33        6. 143.98   0.89  4.207E-02   103.70  24.000    PBC<MDA Np239 
   104.21       10.  97.32   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               105.31  21.200  6.292E-01 EU155 
   123.08       11. 102.39   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
   143.44       15.  73.18   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   164.24       13.  69.77   0.95  3.656E-02   165.85  79.900    PBC<MDA CE139 
   164.82        9.  99.30   0.95  3.631E-02
   193.67       18.  53.48   0.98  3.296E-02   193.51   4.400    PBC<MDA TH229 
   238.36      149.  12.96   1.43  2.859E-02   238.63  43.300  6.113E+00 PB212 
   242.24       12.  89.11   1.03  2.830E-02   242.00   7.430    PBC<MDA PB214 
   256.29        3. 285.21   1.04  2.720E-02   256.24   7.000    PBC<MDA TH227 
   266.18        5. 153.13   1.05  2.652E-02   265.83  50.000    PBC<MDA BI210M
   278.80        8. 108.91   1.06  2.563E-02   279.20  81.460    PBC<MDA Hg203 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   295.11       53.  17.71   1.08  2.461E-02   295.09  19.300  5.561E+00 PB214 
                                               295.95  30.160  3.965E+00 Ir192 
                                               295.95  30.160  3.965E+00 Ir192 
   295.20       60.  15.38   1.30  2.466E-02   295.09  19.300  6.964E+00 PB214 
                                               295.95  30.160  4.465E+00 Ir192 
   302.97        4. 235.13   1.09  2.423E-02   302.65   2.880    PBC<MDA PA231 
                                               302.65   2.880  2.822E+00 PA231 
   304.05        4. 219.82   1.09  2.422E-02   302.85  18.330    PBC<MDA BA133 
                                               304.85   4.290  1.965E+00 Ba140 
                                               304.90  28.000  3.011E-01 BI210M
   320.45        6. 104.01   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   328.27        9. 100.55   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
   338.47       53.  18.52   0.41  2.241E-02   338.32  12.010  1.094E+01 AC228 
   351.73      110.  11.29   1.43  2.179E-02   351.93  37.600  7.474E+00 PB214 
   356.28        7. 114.19   1.14  2.161E-02   356.00  62.050    PBC<MDA BA133 
   434.31        5. 138.67   1.21  1.877E-02   433.94  90.480    PBC<MDA AG108M
   476.19        6. 115.25   1.25  1.754E-02   476.81  42.000    PBC<MDA PM144 
   538.21        9.  66.16   1.31  1.608E-02   537.26  24.390    PBC<MDA Ba140 
   569.61        4. 163.15   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.900E+00 PA234 
                                               569.70  97.740  1.594E-01 BI207 
                                               569.32  15.380  1.013E+00 CS134 
   569.66        5. 141.68   1.34  1.540E-02   569.32  15.380  1.137E+00 CS134 
                                               569.47   8.200  2.132E+00 PA234 
                                               569.70  97.740  1.789E-01 BI207 
   582.76       50.  15.22   0.65  1.514E-02   583.02  84.500  2.191E+00 TL208 
   600.29        2. 235.22   1.37  1.482E-02   600.50  17.860    PBC<MDA SB125 
   605.03        1. 704.08   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
                                               604.71  97.620  2.936E-02 CS134 
   608.98       53.  18.98   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  3.488E+01 RU103 
                                               610.30   5.750  3.488E+01 RU103 
   609.16       82.  14.95   1.03  1.466E-02   609.31  46.090  6.718E+00 BI214 
                                               610.30   5.750  5.392E+01 RU103 
   635.48        2. 388.97   1.40  1.421E-02   635.89  11.310    PBC<MDA SB125 
   700.51        1. 895.61   1.46  1.319E-02   702.63  97.900    PBC<MDA NB94  
   720.31        1. 452.34   1.48  1.292E-02   722.79  10.810    PBC<MDA SB124 
   722.52        4. 160.75   1.48  1.292E-02   722.94  90.840    PBC<MDA AG108M
   726.87        9.  65.51   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   749.04        3. 195.34   1.50  1.260E-02   747.16  34.000    PBC<MDA pm146 
   765.03        3. 218.81   1.52  1.237E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   785.99        4. 134.68   1.54  1.214E-02   785.42   1.280    PBC<MDA BI212 
   818.86        2. 285.86   1.56  1.177E-02   818.50 100.000    PBC<MDA Cs136 
   859.91        6.  87.13   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   879.99        4. 129.33   1.62  1.114E-02   880.53   6.000    PBC<MDA PA234 
   885.12        1. 426.13   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   898.43        2. 223.48   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   911.25       46.  14.74   0.54  1.086E-02   911.07  29.000  8.118E+00 AC228 
   968.06        1. 478.50   1.69  1.040E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  4.571E-01 AC228 
   968.72       13.  51.67   1.69  1.036E-02   964.11  14.605    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               968.97  17.460  3.859E+00 AC228 
  1004.45        2. 239.84   1.72  1.008E-02  1004.77  18.010    PBC<MDA EU154 
  1038.54        3. 181.34   1.75  9.831E-03  1037.84  14.130    PBC<MDA Co56  
  1053.46        3. 176.37   1.76  9.741E-03  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  9.162E+00 RH106 
  1099.85        1. 645.42   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1119.98       12.  41.87   1.82  9.271E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.99        5. 110.97   1.82  9.265E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  8.872E-01 Ta182 
  1173.30        3. 135.62   1.86  8.948E-03  1173.24  99.900    PBC<MDA CO60  
  1237.75        6.  98.86   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1292.06        2. 277.52   1.96  8.307E-03  1291.60  43.200    PBC<MDA FE59  
  1407.04        1. 246.67   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.66      247.   6.30   0.44  7.547E-03  1460.83  10.670  1.705E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.77    74.77        79.        84. 2.318E+03   20.84   0.906  -        
   308.44    77.19        68.       108. 2.905E+03   16.36   0.769  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.16    46.36        83.        10.     0.006    32.84   0.345s
 AM-241    238.78    59.76        91.        -6.    -0.003   244.49   0.841s
 TH-234    252.65    63.23       115.        14.     0.008    32.07   0.845s
 Np-237    345.64    86.49        50.        32.     0.018    36.20   0.868D
 EU-155    347.70    87.01       101.        15.     0.008    98.63   0.868s
 Cd-109    351.83    88.04        95.        19.     0.011    76.24   0.870D
 Nd-147    365.56    91.47       191.       -27.    -0.015    73.61   0.873s
 TH-234    370.52    92.71       148.         9.     0.005    30.00   0.875s
 AC-228    370.57    92.73        94.        55.     0.030    28.44   0.875s
 Np-239    399.50    99.96        74.         1.     0.001   876.38   0.882s
 Gd-153    412.22   103.14        88.       -12.    -0.007   116.64   0.886s
 Np-239    404.96   101.33        30.         6.     0.003   143.98   0.886s
 EU-155    416.48   104.21        43.        10.     0.006    97.32   0.888s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    424.30   106.16        85.       -10.    -0.005   140.79   0.889s
 EU-152    488.76   122.29        69.        -3.    -0.002   397.78   0.904s
 CO-57     487.66   122.01        64.        -2.    -0.001   525.11   0.905s
 EU-154    491.95   123.08        53.        11.     0.006   102.39   0.906s
 HF-181    528.64   132.26        54.        -5.    -0.003   214.48   0.916s
 CE-144    533.11   133.38        58.        -5.    -0.003   231.96   0.916s
 Tc-99m    560.01   140.10        69.        -7.    -0.004   174.64   0.924s
 U-235     573.35   143.44        55.        15.     0.009    73.18   0.927 
 CE-141    584.69   146.28        59.        -4.    -0.002   300.90   0.929s
 Ba-140    658.82   164.82        36.         9.     0.005    99.30   0.946s
 U-235     652.22   163.17        82.       -11.    -0.006   119.69   0.947s
 CE-139    656.52   164.24        32.        13.     0.007    69.77   0.949s
 TH-229    774.22   193.67        38.        18.     0.010    53.48   0.977s
 TH-229    843.41   210.98        73.       -11.    -0.006   115.04   0.994s
 TH-227    944.11   236.16       127.       -20.    -0.011    81.29   1.019s
 PB-212    952.89   238.36        67.       136.     0.076    12.96   1.428s
 RA-224    959.65   240.05       214.       -48.    -0.026    45.84   1.024s
 PB-214    968.41   242.24        78.        12.     0.007    89.11   1.025s
 EU-152    979.12   244.92        51.        -9.    -0.005   120.67   1.028s
 TH-227   1024.60   256.29        45.         3.     0.002   285.21   1.040s
 Cd-113m  1054.33   263.73        33.        -3.    -0.002   245.19   1.047s
 BI-210M  1064.13   266.18        26.         5.     0.003   153.13   1.049s
 TL-208   1102.38   275.74        30.        -6.    -0.003   140.05   1.060 
 Hg-203   1114.62   278.80        31.         8.     0.004   108.91   1.062s
 I-131    1138.10   284.67        49.        -7.    -0.004   142.41   1.067s
 PB-214   1180.19   295.20        15.        60.     0.033    15.38   1.301s
 Ir-192   1179.83   295.11        18.        53.     0.029    17.71   1.079s
 PA-231   1211.28   302.97        33.         4.     0.002   235.13   1.085s
 BA-133   1215.59   304.05        31.         4.     0.002   219.82   1.086s
 Ir-192   1233.10   308.43        32.        -3.    -0.001   313.26   1.091s
 PA-233   1246.44   311.77        28.        -4.    -0.002   199.86   1.094s
 Ir-192   1263.66   316.07        22.        -3.    -0.001   259.15   1.099s
 CR-51    1281.18   320.45        20.         6.     0.004   104.01   1.102s
 La-140   1312.43   328.27        36.         9.     0.005   100.55   1.111s
 AC-228   1353.21   338.47        10.        53.     0.029    18.52   0.411s
 Cs-136   1359.38   340.01        58.        -9.    -0.005   121.98   1.122s
 EU-152   1377.55   344.55        33.        -6.    -0.003   146.33   1.126s
 HF-181   1377.12   344.45        26.        -6.    -0.003   135.99   1.127s
 PB-214   1406.25   351.73        23.       110.     0.061    11.29   1.428s
 BA-133   1424.45   356.28        25.         7.     0.004   114.19   1.137s
 SB-125   1708.88   427.40        28.        -4.    -0.002   185.90   1.207s
 AG-108M  1736.52   434.31        21.         5.     0.003   138.67   1.212s
 Ir-192   1871.66   468.11        22.        -4.    -0.002   157.56   1.245s
 PM-144   1904.01   476.19        21.         6.     0.003   115.25   1.253s
 RU-103   1986.00   496.69        26.        -4.    -0.002   200.54   1.272s
 RH-106   2054.88   513.92        37.        -5.    -0.003   165.54   1.286s
 Nd-147   2126.30   531.77        15.        -3.    -0.002   195.37   1.304s
 Ba-140   2152.03   538.21        13.         9.     0.005    66.16   1.310s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   2277.61   569.61        23.         4.     0.002   163.15   1.340s
 BI-207   2277.82   569.66        21.         5.     0.003   141.68   1.340s
 TL-208   2330.21   582.76        11.        50.     0.028    15.22   0.649s
 SB-125   2400.35   600.29        15.         2.     0.001   235.22   1.369s
 SB-124   2419.31   605.03        14.         1.     0.000   704.08   1.370s
 CS-134   2417.97   604.70        28.        -7.    -0.004   110.55   1.372s
 BI-214   2435.81   609.16        25.        82.     0.045    14.95   1.026s
 RU-103   2435.08   608.98        24.        53.     0.029    18.98   1.377s
 PM-144   2471.11   617.98        21.        -3.    -0.002   222.96   1.385s
 SB-125   2541.08   635.48        21.         2.     0.001   388.97   1.401s
 I-131    2547.90   637.18        26.        -3.    -0.002   256.39   1.402s
 PM-144   2785.63   696.62        23.        -3.    -0.001   269.36   1.456s
 NB-94    2801.19   700.51        16.         1.     0.000   895.61   1.461s
 SB-124   2880.41   720.31         7.         1.     0.000   452.34   1.480s
 AG-108M  2889.21   722.52        17.         4.     0.002   160.75   1.480s
 EU-154   2895.73   724.15        27.        -5.    -0.003   153.52   1.480s
 ZR-95    2895.40   724.06        24.        -4.    -0.002   185.63   1.481s
 BI-212   2906.63   726.87        12.         9.     0.005    65.51   1.483s
 pm-146   2942.51   735.84        21.        -1.     0.000   867.62   1.491s
 pm-146   2995.30   749.04        13.         3.     0.002   195.34   1.501s
 AG-110M  3054.60   763.86        21.        -2.    -0.001   292.25   1.516s
 NB-95    3059.29   765.03        16.         3.     0.001   218.81   1.518s
 BI-212   3143.11   785.99        11.         4.     0.002   134.68   1.535s
 CO-58    3242.67   810.88        16.        -2.    -0.001   317.95   1.557s
 Cs-136   3274.59   818.86        15.         2.     0.001   285.86   1.564s
 TL-208   3438.83   859.91        10.         6.     0.003    87.13   1.601s
 NB-94    3486.58   871.85        10.        -3.    -0.001   177.49   1.610s
 PA-234   3519.14   879.99        11.         4.     0.002   129.33   1.618s
 PA-234   3532.07   883.22        20.        -2.    -0.001   276.65   1.620s
 AG-110M  3539.67   885.12        15.         1.     0.001   426.13   1.622s
 Sc-46    3560.15   890.24        15.        -4.    -0.002   142.87   1.626s
 y-88     3592.92   898.43        13.         2.     0.001   223.48   1.633s
 AC-228   3644.20   911.25         0.        46.     0.026    14.74   0.542s
 AG-110M  3745.09   936.47        20.        -3.    -0.002   188.41   1.667s
 EU-152   3871.48   968.06        25.         1.     0.001   478.50   1.690s
 AC-228   3874.12   968.72        15.        13.     0.007    51.67   1.694s
 EU-154   3985.95   996.68        18.        -4.    -0.002   166.15   1.717s
 EU-154   4017.04  1004.45        13.         2.     0.001   239.84   1.724s
 Co-56    4153.45  1038.54        16.         3.     0.002   181.34   1.751s
 Cs-136   4193.52  1048.56        18.        -3.    -0.002   212.48   1.760s
 RH-106   4213.10  1053.46         9.         3.     0.001   176.37   1.762s
 FE-59    4398.73  1099.85        11.         1.     0.000   645.42   1.802s
 BI-214   4480.49  1120.29         9.        12.     0.007    41.87   1.819D
 Ta-182   4484.54  1121.30        14.         5.     0.003   110.97   1.820D
 CO-60    4692.58  1173.30         9.         3.     0.002   135.62   1.862s
 Ta-182   4887.76  1222.07        19.        -1.    -0.001   575.91   1.900s
 Co-56    4950.49  1237.75        17.         6.     0.004    98.86   1.914s
 NA-22    5094.40  1273.72        12.        -2.    -0.001   319.71   1.942s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   5094.40  1273.72        12.        -2.    -0.001   321.01   1.942s
 FE-59    5167.80  1292.06        14.         2.     0.001   277.52   1.956s
 AG-110M  5546.81  1386.78         8.         0.     0.000   856.80   2.027s
 EU-152   5627.90  1407.04         5.         1.     0.001   246.67   2.045s
 K-40     5842.48  1460.66         5.       247.     0.137     6.30   0.435s
 Co-56    7083.12  1770.65         5.        -1.    -0.001   240.95   2.305s
 y-88     7343.83  1835.78        10.        -1.    -0.001   395.63   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C  -1.0425E-01                                      9.50E+02             
                          1274.53-1.043E-01 ?(  1.243E+00 3.20E+02 9.99E+01 G  
 
K-40     N   1.7052E+02                                      4.66E+11             
                          1460.83 1.705E+02  (P 8.953E+00 6.30E+00 1.07E+01 G  
 
Sc-46    F  -2.0761E-01                                      8.38E+01             
                           889.28-2.076E-01 ?(  1.054E+00 1.43E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   1.861E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   1.5582E+00                                      2.77E+01             
                           320.08 1.558E+00 ?(  5.596E+00 1.04E+02 9.94E+00 G  
 
MN-54    C   5.0793E-03                                      3.12E+02             
                           834.85 5.079E-03 %(  1.140E+00 6.04E+03 1.00E+02 G  
 
FE-59    F   1.7562E-01                                      4.45E+01             
                          1099.25 7.818E-02 ?(  1.919E+00 6.45E+02 5.65E+01 G  
                          1291.60 3.031E-01 &(  3.097E+00 2.78E+02 4.32E+01 G  
 
Co-56    C   3.2841E-01                                      7.73E+01             
                           846.77-8.162E-03 %(  1.128E+00 3.71E+03 9.99E+01 G  
                          1238.28 6.298E-01 ?(  2.147E+00 9.89E+01 6.61E+01 G  
                          1037.84 1.300E+00 ?(  8.477E+00 1.81E+02 1.41E+01 G  
                          1771.35-7.921E-01 +   7.398E+00 2.41E+02 1.55E+01  A 
 
CO-57    C  -3.3756E-02                                      2.72E+02             
                           122.06-3.376E-02 &(  6.213E-01 5.25E+02 8.56E+01 G  
                           136.47 1.098E-03 %   4.969E+00 1.28E+05 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -8.7390E-02                                      7.09E+01             
                           810.78-8.739E-02 ?(  1.019E+00 3.18E+02 9.95E+01 G  
 
CO-60    F   1.0346E-01                                      1.93E+03             
                          1332.50 0.000E+00 ?(  5.051E-01 1.00E+03 1.00E+02 G  
                          1173.24 2.070E-01 ?(  1.015E+00 1.36E+02 9.99E+01 G  
 
NB-94    I   2.7430E-02                                      7.41E+06             
                           702.63 2.743E-02 ?(  9.181E-01 8.96E+02 9.79E+01 G  
                           871.10-1.299E-01 +   8.462E-01 1.77E+02 9.99E+01 G  
 
ZR-95    I   3.1273E-02                                      6.40E+01             
                           756.73 3.127E-02 %(  1.326E+00 1.08E+03 5.45E+01 G  
                           724.20-3.748E-01 +   2.469E+00 1.86E+02 4.42E+01 G  
 
NB-95    I   1.2074E-01                                      6.40E+01             
                           765.79 1.207E-01 &(  9.579E-01 2.19E+02 9.98E+01 G  
 
RU-103   I  -1.3275E-01                                      3.93E+01             
                           497.05-1.328E-01 ?(  9.445E-01 2.01E+02 9.09E+01 G  
                           610.30 3.488E+01 ?   1.683E+01 1.90E+01 5.75E+00 GA 
 
RH-106   I   1.2439E+00                                      3.74E+02             
                           621.92 0.000E+00 ?(  8.062E+00 1.00E+03 9.93E+00 G  
                          1050.36 9.162E+00 ?(  5.962E+01 1.76E+02 1.56E+00 G  
                           511.86-8.953E-01 +   5.167E+00 1.66E+02 2.00E+01 GA 
 
AG-108M  C   1.7200E-01                                      1.53E+05             
                           433.94 1.629E-01 &(  7.928E-01 1.39E+02 9.05E+01 G  
                           722.94 1.811E-01 &(  1.038E+00 1.61E+02 9.08E+01 G  
                           614.28-8.023E-03 %   1.329E+00 4.60E+03 8.98E+01 G  
 
AG-110M  F   9.0310E-02                                      2.50E+02             
                           884.68 9.031E-02 ?(  1.428E+00 4.26E+02 7.27E+01 G  
                           657.76-6.982E-03 &   1.067E+00 4.14E+03 9.46E+01 G  
                           937.49-5.321E-01 +   3.580E+00 1.88E+02 3.44E+01 G  
                          1384.30-1.366E-01 +   4.588E+00 8.57E+02 2.43E+01 G  
                           763.94-4.615E-01 +   4.874E+00 2.92E+02 2.23E+01 G  
 
SB-124   F   6.0864E-02                                      6.02E+01             
                           602.73 2.910E-02 ?(  7.698E-01 7.04E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79 3.496E-01 ?(  6.142E+00 4.52E+02 1.08E+01 G  
 
SB-125   I   5.8305E-02                                      1.01E+03             
                           427.88-4.127E-01 ?(  2.707E+00 1.86E+02 2.96E+01 G  
                           600.50 5.017E-01 ?(  4.307E+00 2.35E+02 1.79E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           635.89 5.908E-01 &(  8.361E+00 3.89E+02 1.13E+01 G  
                           463.37 3.565E-02 &   7.332E+00 5.57E+03 1.05E+01 G  
 
I-131    I   4.5962E-03                                      8.02E+00             
                           364.48 4.596E-03 %(  8.570E-01 5.09E+03 8.17E+01 G  
                           284.30-2.573E+00 +   1.262E+01 1.42E+02 6.14E+00 G  
                           636.97-1.589E+00 +   1.455E+01 2.56E+02 7.17E+00 G  
 
Ga-68    C  -4.1816E-01                                      4.71E-02             
                          1077.40-4.182E-01 &(  4.306E+01 2.73E+03 3.30E+00 G  
 
Tc-99m   I  -1.1093E-01                                      2.51E-01             
                           140.51-1.109E-01 &(  6.667E-01 1.75E+02 8.93E+01 G  
 
BA-133   F   3.1594E-01                                      3.85E+03             
                           356.00 2.740E-01  (  1.082E+00 1.14E+02 6.20E+01 G  
                           302.85 4.578E-01 ?(  3.560E+00 2.20E+02 1.83E+01 G  
                           383.84-5.114E-02 %   7.312E+00 3.86E+03 8.94E+00 GA 
                            80.99 3.491E-02 %   2.078E+00 1.71E+03 3.41E+01 GA 
 
CS-134   I  -2.7734E-01                                      7.54E+02             
                           604.71-2.773E-01 ?(  1.056E+00 1.11E+02 9.76E+01 G  
                           795.87 0.000E+00 +   8.491E-01 1.00E+03 8.55E+01 G  
                           569.32 0.000E+00 &   7.466E+00 1.00E+03 1.54E+01 G  
                           801.95 0.000E+00 +   8.424E+00 1.00E+03 8.69E+00 G  
                           563.24 0.000E+00 &   1.153E+01 1.00E+03 8.35E+00 G  
 
CE-139   F   2.3967E-01                                      1.38E+02             
                           165.85 2.397E-01 ?(  5.556E-01 6.98E+01 7.99E+01 G  
 
Ba-140   I   1.4654E+00                                      1.28E+01             
                           537.26 1.273E+00 &(  2.779E+00 6.62E+01 2.44E+01 G  
                           162.66 2.222E+00 &(  7.516E+00 9.93E+01 6.22E+00 G  
                           304.85 2.419E-01 %   1.516E+01 1.73E+03 4.29E+00 G  
 
La-140   I   1.3424E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.097E-01 1.00E+03 9.54E+01 G  
                           487.02 0.000E+00 ?(  1.915E+00 1.00E+03 4.55E+01 G  
                           328.76 1.066E+00  (  3.654E+00 1.01E+02 2.03E+01 G  
                           815.77 0.000E+00 -   5.229E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -1.0768E-01                                      3.25E+01             
                           145.44-1.077E-01 ?(  1.131E+00 3.01E+02 4.82E+01 G  
 
CE-144   I  -5.8505E-01                                      2.85E+02             
                           133.54-5.851E-01 ?(  4.717E+00 2.32E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   5.8129E-02                                      3.63E+02             
                           696.54-1.092E-01 ?(  1.057E+00 2.69E+02 9.90E+01 G  
                           618.06-1.153E-01 +   9.226E-01 2.23E+02 9.91E+01 G  
                           476.81 4.524E-01 &(  1.811E+00 1.15E+02 4.20E+01 G  
 
EU-152   F  -1.5805E-01                                      4.94E+03             
                           344.29-5.452E-01 ?(  2.776E+00 1.46E+02 2.65E+01 G  
                          1112.07 0.000E+00 &   8.699E+00 1.00E+03 1.36E+01 G  
                           121.78-1.392E-01 &   1.931E+00 3.98E+02 2.86E+01 G  
                           778.92 0.000E+00 &   2.590E+00 1.00E+03 1.29E+01 G  
                           964.11 5.444E-01 ?(  9.447E+00 4.78E+02 1.46E+01 G  
                           244.69-2.274E+00 +   9.384E+00 1.21E+02 7.58E+00 G  
                          1408.00 4.830E-01 ?   4.614E+00 2.47E+02 2.10E+01 GA 
 
EU-154   I   3.6874E-01                                      3.14E+03             
                           873.23 0.000E+00 ?(  6.812E+00 1.00E+03 1.23E+01 G  
                           123.10 3.444E-01 &(  1.196E+00 1.02E+02 4.08E+01 G  
                          1274.54-2.948E-01 +   3.530E+00 3.21E+02 3.52E+01 G  
                           723.36-1.068E+00 +   5.744E+00 1.54E+02 2.02E+01 G  
                          1004.77 6.752E-01 ?(  5.951E+00 2.40E+02 1.80E+01 G  
                           996.33-1.969E+00 +   1.165E+01 1.66E+02 1.06E+01 G  
 
EU-155   I   6.5774E-01                                      1.81E+03             
                           105.31 6.292E-01 &(  2.078E+00 9.73E+01 2.12E+01 G  
                            86.54 6.775E-01 ?(  2.248E+00 9.86E+01 3.07E+01 G  
 
HF-181   F   2.0162E-03                                      4.24E+01             
                           482.00 2.016E-03 &(  1.001E+00 1.35E+04 8.05E+01 G  
                           133.02-1.565E-01 +   1.167E+00 2.14E+02 4.33E+01 G  
                           345.83-9.342E-01 +   4.431E+00 1.36E+02 1.51E+01 G  
                           136.30-6.109E-02 %   6.775E+00 3.06E+03 5.85E+00 G  
 
Ta-182   F   8.8721E-01                                      1.14E+02             
                          1121.30 8.872E-01  (  3.444E+00 1.11E+02 3.49E+01 G  
                          1221.41-2.567E-01 -   5.446E+00 5.76E+02 2.70E+01 G  
                          1189.05-1.830E-01 %   8.693E+00 1.28E+03 1.62E+01 G  
 
Hg-203   F   2.0349E-01                                      4.66E+01             
                           279.20 2.035E-01 &(  7.610E-01 1.09E+02 8.15E+01 G  
 
TL-208   N   2.1984E+00                                      6.98E+02             
                           583.02 2.191E+00 *(P 7.745E-01 1.52E+01 8.45E+01 G  
                           277.28-1.971E+00 -   9.609E+00 1.40E+02 6.31E+00 G  
                           860.56 2.252E+00 &(  6.740E+00 8.71E+01 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
pm-146   C   3.5323E-01                                      2.02E+03             
                           747.16 3.532E-01 ?(  2.513E+00 1.95E+02 3.40E+01 G  
                           735.72-1.454E-01 +   4.644E+00 8.68E+02 2.25E+01 G  
                           453.88 2.630E-02 &   1.120E+00 1.15E+03 6.50E+01 G  
 
y-88     F   1.2941E-01                                      1.07E+02             
                           898.04 1.294E-01 ?(  1.059E+00 2.23E+02 9.37E+01 G  
                          1836.06-1.029E-01 +   1.545E+00 3.96E+02 9.92E+01 G  
 
Cd-113m     -1.1757E+03                                      5.33E+03             
                           263.70-1.176E+03 ?(  1.020E+04 2.45E+02 6.00E-03   K
 
Cd-109   F   6.9251E+00                                      4.53E+02             
                            88.04 6.925E+00  (  1.758E+01 7.62E+01 3.79E+00 G  
 
PB-210   N   6.8346E+00                                      8.14E+03             
                            46.54 6.835E+00  (P 2.938E+01 3.28E+01 4.25E+00 G  
 
PB-212   N   6.1131E+00                                      6.98E+02             
                           238.63 6.113E+00 @(P 1.833E+00 1.30E+01 4.33E+01 G  
                           300.03 0.000E+00 -   2.214E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   7.3012E+00                                      5.84E+05             
                           351.93 7.474E+00  (P 1.691E+00 1.13E+01 3.76E+01 G  
                           295.09 6.964E+00 *(P 2.446E+00 1.54E+01 1.93E+01 G  
                           242.00 3.195E+00 & P 1.156E+01 8.91E+01 7.43E+00 GA 
 
BI-207   C   1.7893E-01                                      1.18E+04             
                           569.70 1.789E-01 ?(  8.913E-01 1.42E+02 9.77E+01 G  
                          1063.66 7.231E-03 %   1.439E+00 5.17E+03 7.45E+01 G  
 
BI-212   N   5.0372E+00                                      6.98E+02             
                           727.17 5.037E+00 ?(  1.087E+01 6.55E+01 7.55E+00 G  
                           785.42 1.368E+01 &   6.587E+01 1.35E+02 1.28E+00 GA 
 
BI-214   N   6.7182E+00                                      5.84E+05             
                           609.31 6.718E+00 *(P 2.149E+00 1.49E+01 4.61E+01 G  
                          1120.29 4.717E+00 - P 6.658E+00 4.19E+01 1.51E+01 G  
                          1764.49-2.357E+00 % P 6.832E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   2.0718E-01                                      1.10E+09             
                           265.83 2.072E-01 &(  1.113E+00 1.53E+02 5.00E+01 G  
                           304.90 1.574E-02 %   2.331E+00 4.07E+03 2.80E+01 G  
 
RA-224   N  -2.2712E+01                                      6.98E+02             
                           240.99-2.271E+01 ?(  3.384E+01 4.58E+01 4.10E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   8.9446E+00                                      2.10E+03             
                           911.07 8.118E+00  (  1.301E+00 1.47E+01 2.90E+01 G  
                           968.97 3.859E+00 -   6.337E+00 5.17E+01 1.75E+01 G  
                           338.32 1.094E+01 *(  3.602E+00 1.85E+01 1.20E+01 G  
                            93.35 1.332E+01 +   1.165E+01 2.84E+01 5.56E+00 XA 
 
TH-227   N  -3.2011E+00                                      7.95E+03             
                           235.97-3.201E+00 ?(  8.675E+00 8.13E+01 1.23E+01 G  
                            50.14 8.092E-03 &   1.161E+01 4.04E+04 8.00E+00 G  
                           256.24 9.914E-01 +   9.938E+00 2.85E+02 7.00E+00 G  
 
TH-229   N   6.9533E+00                                      2.68E+06             
                           193.51 6.953E+00  (  1.205E+01 5.35E+01 4.40E+00 G  
                           210.85-6.485E+00 -   2.533E+01 1.15E+02 2.99E+00 G  
 
TH-234   N   6.7428E+00                                      1.63E+12             
                            63.29 6.743E+00  (P 2.477E+01 3.21E+01 3.81E+00 G  
                            92.59 2.211E+00 - P 1.445E+01 3.00E+01 5.58E+00 G  
 
PA-231   N   2.8225E+00                                      1.20E+07             
                           302.65 2.822E+00 ?(  2.346E+01 2.35E+02 2.88E+00 G  
                           300.07 0.000E+00 -   2.952E+01 1.00E+03 2.46E+00 G  
 
PA-233   C  -2.5017E-01                                      7.82E+08             
                           312.01-2.502E-01 ?(  1.769E+00 2.00E+02 3.60E+01 G  
                           300.18 0.000E+00 +   1.191E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   5.9461E-01                                      1.63E+12             
                           131.29 0.000E+00  (  3.407E+00 1.00E+03 1.80E+01 G  
                           946.02-1.205E-01 %   8.460E+00 1.87E+03 1.34E+01 G  
                           569.47 1.900E+00 &(  1.095E+01 1.63E+02 8.20E+00 G  
                           883.24-1.229E+00 +   1.230E+01 2.77E+02 9.60E+00 G  
                           880.53 3.292E+00 ?   1.518E+01 1.29E+02 6.00E+00 GA 
 
PA-234M  N  -3.4602E+01                                      1.63E+12             
                          1001.00-3.460E+01 %(P 1.475E+02 7.01E+03 8.37E-01 G  
                           766.41 1.803E+00 % P 3.335E+02 1.32E+03 2.94E-01 G  
 
U-235    N   1.9708E+00                                      2.57E+11             
                           143.79 1.971E+00 ?(  4.802E+00 7.32E+01 1.10E+01 G  
                           205.33-1.080E-01 %   8.417E+00 2.11E+03 5.01E+00 G  
                           163.38-3.333E+00 -   1.354E+01 1.20E+02 5.08E+00 G  
 
AM-241   T  -3.0026E-01                                      1.58E+05             
                            59.54-3.003E-01 &(  2.528E+00 2.44E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   3.3839E+00                                      2.14E+06             
                            86.49 3.384E+00  (  3.808E+00 3.62E+01 1.31E+01 G  
 
Ir-192   F   9.6754E-01                                      7.40E+01             
                           316.49-7.109E-02 ?(  6.632E-01 2.59E+02 8.70E+01 G  
                           468.06-2.662E-01 +   1.481E+00 1.58E+02 5.18E+01 G  
                           308.44-1.895E-01 +   2.116E+00 3.13E+02 3.18E+01 G  
                           295.95 3.965E+00 ?(  1.663E+00 1.77E+01 3.02E+01 G  
 
Cs-136   F   9.4280E-02                                      1.30E+01             
                           818.50 9.428E-02 ?(  9.883E-01 2.86E+02 1.00E+02 G  
                          1048.07-2.092E-01 +   1.601E+00 2.12E+02 8.00E+01 G  
                           340.57-4.869E-01 +   2.028E+00 1.22E+02 4.69E+01 G  
 
Np-239   T  -5.5187E-01                                      2.36E+00             
                           103.70 3.074E-01 ?   1.543E+00 1.44E+02 2.40E+01 X  
                           106.13-5.519E-01 ?(  2.649E+00 1.41E+02 2.27E+01 G  
                            99.50 1.240E-01 +   3.806E+00 8.76E+02 1.50E+01 X  
 
Nd-147      -7.7968E-01                                      1.11E+01             
                           531.00-7.797E-01 ?(  5.506E+00 1.95E+02 1.30E+01 G  
                            91.10-1.325E+00 +   3.236E+00 7.36E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.76        91.        -6.    -0.003   244.49  -3.003E-01   
 TH-234      63.23       115.        14.     0.008    32.07   6.743E+00  P
 EU-155      87.01       101.        15.     0.008    98.63   6.775E-01   
 Nd-147      91.47       191.       -27.    -0.015    73.61  -1.325E+00   
 TH-234      92.71       148.         9.     0.005    30.00   2.211E+00  P
 Np-239      99.96        74.         1.     0.001   876.38   1.240E-01   
 Gd-153     103.14        88.       -12.    -0.007   116.64  -7.118E-01   
 Np-239     101.33        30.         6.     0.003   143.98   3.074E-01   
 EU-155     104.21        43.        10.     0.006    97.32   6.292E-01   
 Np-239     106.16        85.       -10.    -0.005   140.79  -5.519E-01   
 EU-152     122.29        69.        -3.    -0.002   397.78  -1.392E-01   
 CO-57      122.01        64.        -2.    -0.001   525.11  -3.376E-02   
 EU-154     123.08        53.        11.     0.006   102.39   3.444E-01   
 HF-181     132.26        54.        -5.    -0.003   214.48  -1.565E-01   
 CE-144     133.38        58.        -5.    -0.003   231.96  -5.851E-01   
 Tc-99m     140.10        69.        -7.    -0.004   174.64  -1.109E-01   
 U-235      143.44        55.        15.     0.009    73.18   1.971E+00   
 CE-141     146.28        59.        -4.    -0.002   300.90  -1.077E-01   
 Ba-140     164.82        36.         9.     0.005    99.30   2.222E+00   
 U-235      163.17        82.       -11.    -0.006   119.69  -3.333E+00   
 CE-139     164.24        32.        13.     0.007    69.77   2.397E-01   
 TH-229     193.67        38.        18.     0.010    53.48   6.953E+00   
 TH-229     210.98        73.       -11.    -0.006   115.04  -6.485E+00   
 TH-227     236.16       127.       -20.    -0.011    81.29  -3.201E+00   
 RA-224     240.05       214.       -48.    -0.026    45.84  -2.271E+01   
 EU-152     244.92        51.        -9.    -0.005   120.67  -2.274E+00   
 TH-227     256.29        45.         3.     0.002   285.21   9.914E-01   
 Cd-113m    263.73        33.        -3.    -0.002   245.19  -1.176E+03   
 BI-210M    266.18        26.         5.     0.003   153.13   2.072E-01   
 Hg-203     278.80        31.         8.     0.004   108.91   2.035E-01   
 I-131      284.67        49.        -7.    -0.004   142.41  -2.573E+00   
 Ir-192     295.11        18.        53.     0.029    17.71   3.965E+00   
 PA-231     302.97        33.         4.     0.002   235.13   2.822E+00   
 BA-133     304.05        31.         4.     0.002   219.82   4.578E-01   
 Ir-192     308.43        32.        -3.    -0.001   313.26  -1.895E-01   
 PA-233     311.77        28.        -4.    -0.002   199.86  -2.502E-01   
 Ir-192     316.07        22.        -3.    -0.001   259.15  -7.109E-02   
 CR-51      320.45        20.         6.     0.004   104.01   1.558E+00   
 La-140     328.27        36.         9.     0.005   100.55   1.066E+00   
 Cs-136     340.01        58.        -9.    -0.005   121.98  -4.869E-01   
 EU-152     344.55        33.        -6.    -0.003   146.33  -5.452E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     344.45        26.        -6.    -0.003   135.99  -9.342E-01   
 BA-133     356.28        25.         7.     0.004   114.19   2.740E-01   
 SB-125     427.40        28.        -4.    -0.002   185.90  -4.127E-01   
 AG-108M    434.31        21.         5.     0.003   138.67   1.629E-01   
 Ir-192     468.11        22.        -4.    -0.002   157.56  -2.662E-01   
 PM-144     476.19        21.         6.     0.003   115.25   4.524E-01   
 RU-103     496.69        26.        -4.    -0.002   200.54  -1.328E-01   
 RH-106     513.92        37.        -5.    -0.003   165.54  -8.953E-01   
 Nd-147     531.77        15.        -3.    -0.002   195.37  -7.797E-01   
 Ba-140     538.21        13.         9.     0.005    66.16   1.273E+00   
 PA-234     569.61        23.         4.     0.002   163.15   1.900E+00   
 BI-207     569.66        21.         5.     0.003   141.68   1.789E-01   
 SB-125     600.29        15.         2.     0.001   235.22   5.017E-01   
 SB-124     605.03        14.         1.     0.000   704.08   2.910E-02   
 CS-134     604.70        28.        -7.    -0.004   110.55  -2.773E-01   
 RU-103     608.98        24.        53.     0.029    18.98   3.488E+01   
 PM-144     617.98        21.        -3.    -0.002   222.96  -1.153E-01   
 SB-125     635.48        21.         2.     0.001   388.97   5.908E-01   
 I-131      637.18        26.        -3.    -0.002   256.39  -1.589E+00   
 PM-144     696.62        23.        -3.    -0.001   269.36  -1.092E-01   
 NB-94      700.51        16.         1.     0.000   895.61   2.743E-02   
 SB-124     720.31         7.         1.     0.000   452.34   3.496E-01   
 AG-108M    722.52        17.         4.     0.002   160.75   1.811E-01   
 EU-154     724.15        27.        -5.    -0.003   153.52  -1.068E+00   
 ZR-95      724.06        24.        -4.    -0.002   185.63  -3.748E-01   
 pm-146     735.84        21.        -1.     0.000   867.62  -1.454E-01   
 pm-146     749.04        13.         3.     0.002   195.34   3.532E-01   
 AG-110M    763.86        21.        -2.    -0.001   292.25  -4.615E-01   
 NB-95      765.03        16.         3.     0.001   218.81   1.207E-01   
 CO-58      810.88        16.        -2.    -0.001   317.95  -8.739E-02   
 Cs-136     818.86        15.         2.     0.001   285.86   9.428E-02   
 NB-94      871.85        10.        -3.    -0.001   177.49  -1.299E-01   
 PA-234     879.99        11.         4.     0.002   129.33   3.292E+00   
 PA-234     883.22        20.        -2.    -0.001   276.65  -1.229E+00   
 AG-110M    885.12        15.         1.     0.001   426.13   9.031E-02   
 Sc-46      890.24        15.        -4.    -0.002   142.87  -2.076E-01   
 y-88       898.43        13.         2.     0.001   223.48   1.294E-01   
 AG-110M    936.47        20.        -3.    -0.002   188.41  -5.321E-01   
 EU-152     968.06        25.         1.     0.001   478.50   5.444E-01   
 EU-154     996.68        18.        -4.    -0.002   166.15  -1.969E+00   
 EU-154    1004.45        13.         2.     0.001   239.84   6.752E-01   
 Co-56     1038.54        16.         3.     0.002   181.34   1.300E+00   
 Cs-136    1048.56        18.        -3.    -0.002   212.48  -2.092E-01   
 RH-106    1053.46         9.         3.     0.001   176.37   9.162E+00   
 FE-59     1099.85        11.         1.     0.000   645.42   7.818E-02   
 CO-60     1173.30         9.         3.     0.002   135.62   2.070E-01   
 Co-56     1237.75        17.         6.     0.004    98.86   6.298E-01   
 NA-22     1273.72        12.        -2.    -0.001   319.71  -1.043E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    1273.72        12.        -2.    -0.001   321.01  -2.948E-01   
 FE-59     1292.06        14.         2.     0.001   277.52   3.031E-01   
 AG-110M   1386.78         8.         0.     0.000   856.80  -1.366E-01   
 EU-152    1407.04         5.         1.     0.001   246.67   4.830E-01   
 Co-56     1770.65         5.        -1.    -0.001   240.95  -7.921E-01   
 y-88      1835.78        10.        -1.    -0.001   395.63  -1.029E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                7.11E+00
 NA-22  #A   -1.0425E-01   -1.0425E-01    3.197E+02%                1.24E+00
 K-40         1.7052E+02    1.7052E+02    6.423E+00%                8.95E+00
 Sc-46  #A   -2.0761E-01   -2.0761E-01    1.429E+02%                1.05E+00
 CR-51  #A    1.5582E+00    1.5582E+00    1.040E+02%                5.60E+00
 MN-54  #A    5.0793E-03    5.0793E-03    6.044E+03%                1.14E+00
 FE-59  #A    1.7562E-01    1.7562E-01    2.775E+02%                1.92E+00
 Co-56  #A    3.2841E-01    3.2841E-01    9.886E+01%                1.13E+00
 CO-57  #A   -3.3756E-02   -3.3756E-02    5.251E+02%                6.21E-01
 CO-58  #A   -8.7390E-02   -8.7390E-02    3.179E+02%                1.02E+00
 CO-60  #A    1.0346E-01    1.0346E-01    1.356E+02%                5.05E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.16E+00
 NB-94  #A    2.7430E-02    2.7430E-02    8.956E+02%                9.18E-01
 ZR-95  #A    3.1272E-02    3.1273E-02    1.084E+03%                1.33E+00
 NB-95  #A    1.2074E-01    1.2074E-01    2.188E+02%                9.58E-01
 RU-103 #A   -1.3275E-01   -1.3275E-01    2.005E+02%                9.45E-01
 RH-106 #A    1.2439E+00    1.2439E+00    1.764E+02%                8.06E+00
 AG-108M#A    1.7200E-01    1.7200E-01    1.061E+02%                7.93E-01
 AG-110M#A    9.0310E-02    9.0310E-02    4.261E+02%                1.43E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.40E+00
 SB-124 #A    6.0864E-02    6.0864E-02    4.184E+02%                7.70E-01
 SB-125 #A    5.8305E-02    5.8305E-02    1.637E+02%                2.71E+00
 I-131  #A    4.5959E-03    4.5962E-03    5.093E+03%                8.57E-01
 Gd-153 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.23E+00
 Ga-68  #A   -4.1405E-01   -4.1816E-01    2.728E+03%                4.31E+01
 Tc-99m #A   -1.1073E-01   -1.1093E-01    1.746E+02%                6.67E-01
 BA-133 #A    3.1594E-01    3.1594E-01    1.142E+02%                1.08E+00
 CS-134 #A   -2.7734E-01   -2.7734E-01    1.106E+02%                1.06E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.00E+00
 CE-139 #A    2.3967E-01    2.3967E-01    6.977E+01%                5.56E-01
 Ba-140 #A    1.4654E+00    1.4654E+00    5.966E+01%                2.78E+00
 La-140 #A    1.3424E-01    1.3424E-01    1.006E+02%                6.10E-01
 CE-141 #A   -1.0768E-01   -1.0768E-01    3.009E+02%                1.13E+00
 CE-144 #A   -5.8505E-01   -5.8505E-01    2.320E+02%                4.72E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
                                                                                 
 PM-144 #A    5.8129E-02    5.8129E-02    1.152E+02%                1.06E+00
 EU-152 #A   -1.5805E-01   -1.5805E-01    1.463E+02%                2.78E+00
 EU-154 #A    3.6874E-01    3.6874E-01    1.024E+02%                6.81E+00
 EU-155 #A    6.5774E-01    6.5774E-01    6.928E+01%                2.08E+00
 HF-181 #A    2.0162E-03    2.0162E-03    1.346E+04%                1.00E+00
 Ta-182  A    8.8720E-01    8.8721E-01    1.110E+02%                3.44E+00
 Hg-203 #A    2.0349E-01    2.0349E-01    1.089E+02%                7.61E-01
 TL-208 #     2.1984E+00    2.1984E+00    1.724E+01%                7.74E-01
 pm-146 #A    3.5323E-01    3.5323E-01    1.953E+02%                2.51E+00
 y-88   #A    1.2941E-01    1.2941E-01    2.235E+02%                1.06E+00
 Cd-113m#A   -1.1757E+03   -1.1757E+03    2.452E+02%                1.02E+04
 Cd-109  A    6.9250E+00    6.9251E+00    7.624E+01%                1.76E+01
 PB-210 #A    6.8346E+00    6.8346E+00    1.353E+02%                2.94E+01
 PB-212 #     6.1131E+00    6.1131E+00    1.420E+01%                1.83E+00
 PB-214 #     7.3012E+00    7.3012E+00    1.041E+01%                1.69E+00
 BI-207 #A    1.7893E-01    1.7893E-01    1.417E+02%                8.91E-01
 BI-212 #A    5.0372E+00    5.0372E+00    6.551E+01%                1.09E+01
 BI-214       6.7182E+00    6.7182E+00    1.674E+01%                2.15E+00
 BI-210M#A    2.0718E-01    2.0718E-01    1.531E+02%                1.11E+00
 RA-224 #A   -2.2712E+01   -2.2712E+01    4.584E+01%                3.38E+01
 AC-228       8.9446E+00    8.9446E+00    1.184E+01%                1.30E+00
 TH-227 #A   -3.2011E+00   -3.2011E+00    8.129E+01%                8.68E+00
 TH-229 #A    6.9533E+00    6.9533E+00    5.348E+01%                1.20E+01
 TH-234 #A    6.7428E+00    6.7428E+00    1.018E+02%                2.48E+01
 PA-231 #A    2.8225E+00    2.8225E+00    2.351E+02%                2.35E+01
 PA-233 #A   -2.5017E-01   -2.5017E-01    1.999E+02%                1.77E+00
 PA-234 #A    5.9461E-01    5.9461E-01    1.631E+02%                3.41E+00
 PA-234M#A   -3.4602E+01   -3.4602E+01    1.411E+04%                1.47E+02
 U-235  #A    1.9708E+00    1.9708E+00    7.318E+01%                4.80E+00
 AM-241 #A   -3.0026E-01   -3.0026E-01    2.445E+02%                2.53E+00
 Np-237  A    3.3839E+00    3.3839E+00    3.620E+01%                3.81E+00
 Ir-192 #C    9.6753E-01    9.6754E-01    1.771E+01%                6.63E-01
 Cs-136 #A    9.4277E-02    9.4280E-02    2.859E+02%                9.88E-01
 Np-239 #A   -5.5176E-01   -5.5187E-01    1.408E+02%                2.65E+00
 Nd-147 #A   -7.7965E-01   -7.7968E-01    1.954E+02%                5.51E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     2.102E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 2.1021312E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 7:42:51 AMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140442.An1            
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140443
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_160-5429-A-1-D 
             Detector: Ge10 S/N08316756   
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: 160-5429-A-1-D
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 08:23         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 08:23:35      Real Time: 1803   sec
        Analysis Time: 3/4/2014 08:54         Dead Time: 0.18   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.788E-01         1168.0     2.089E+00    2.089E+00    7.658E+00
NA-22     -6.595E-02          602.9     3.976E-01    3.977E-01    1.472E+00
K-40       2.506E+02            5.3     1.324E+01    1.843E+01    8.953E+00
Sc-46      4.733E-01           40.2     1.901E-01    1.916E-01    1.238E+00
CR-51      1.296E+00          135.0     1.749E+00    1.751E+00    6.113E+00
MN-54      1.163E-01          263.3     3.063E-01    3.063E-01    1.109E+00
FE-59      6.178E-01           98.0     6.057E-01    6.065E-01    2.095E+00
Co-56      1.683E-02          141.2     2.376E-02    2.377E-02    1.166E+00
CO-57     -7.721E-02          299.2     2.310E-01    2.310E-01    7.947E-01
CO-58      0.000E+00         1000.0     1.763E-01    1.763E-01    9.676E-01
CO-60     -9.110E-02          385.9     3.515E-01    3.516E-01    1.314E+00
ZN-65     -1.126E+00          110.3     1.241E+00    1.243E+00    4.230E+00
NB-94      9.620E-02          294.3     2.832E-01    2.832E-01    1.025E+00
ZR-95     -2.951E-01          204.5     6.035E-01    6.037E-01    2.143E+00
NB-95      8.964E-04        34090.0     3.056E-01    3.056E-01    1.129E+00
RU-103     5.315E-02          450.7     2.396E-01    2.396E-01    8.735E-01
RH-106     4.364E+00           90.9     3.967E+00    3.973E+00    7.846E+00
AG-108M    6.739E-02          236.5     1.594E-01    1.594E-01    7.427E-01
AG-110M    3.875E-01          128.1     4.965E-01    4.969E-01    1.532E+00
SN-113     5.029E-03         6472.0     3.254E-01    3.254E-01    1.188E+00
SB-124     4.267E-02          594.6     2.537E-01    2.537E-01    9.291E-01
SB-125    -6.480E-01          134.5     8.717E-01    8.723E-01    3.017E+00
I-131     -2.357E-01          133.6     3.148E-01    3.150E-01    1.084E+00
Gd-153     1.789E-01          375.8     6.721E-01    6.722E-01    2.316E+00
Ga-68      9.523E+00          118.5     1.128E+01    1.130E+01    3.978E+01
Tc-99m    -2.217E-01          105.4     2.336E-01    2.339E-01    7.876E-01
BA-133     6.754E-03         5007.0     3.382E-01    3.382E-01    1.225E+00
CS-134     2.153E-01          113.1     2.436E-01    2.438E-01    1.118E+00
CS-137     1.062E-01          262.5     2.787E-01    2.788E-01    1.016E+00
CE-139    -2.884E-01           88.1     2.541E-01    2.556E-01    8.524E-01
Ba-140    -1.828E-01          236.5     4.322E-01    4.323E-01    3.415E+00
La-140     6.114E-02          288.4     1.763E-01    1.763E-01    1.885E+00
CE-141     0.000E+00         1000.0     1.443E-01    1.443E-01    1.503E+00
CE-144     5.672E-02         2824.0     1.602E+00    1.602E+00    5.605E+00
PM-144     1.777E-01           70.8     1.258E-01    1.262E-01    1.025E+00
EU-152    -2.298E-01          335.0     7.699E-01    7.700E-01    2.747E+00
EU-154     3.140E-01          186.0     5.839E-01    5.842E-01    8.623E+00
EU-155     5.748E-01          144.7     8.316E-01    8.322E-01    2.837E+00
HF-181    -2.243E-04          333.1     7.473E-04    7.474E-04    1.004E+00

Page 149 of 401



Ta-182     3.507E+00           37.9     1.328E+00    1.339E+00    4.015E+00
Hg-203     0.000E+00         1000.0     2.258E-01    2.258E-01    7.979E-01
TL-208     3.386E+00           15.8     5.363E-01    5.644E-01    1.038E+00
pm-146    -8.750E-02          923.1     8.077E-01    8.077E-01    2.989E+00
y-88       8.033E-02           91.3     7.336E-02    7.347E-02    1.223E+00
Cd-113m   -3.967E+02          812.4     3.223E+03    3.223E+03    1.149E+04
Cd-109     1.307E+01           47.1     6.158E+00    6.201E+00    1.996E+01
PB-210    -6.799E+00          264.9     1.801E+01    1.801E+01    3.550E+01
PB-212     7.471E+00           11.0     8.214E-01    9.530E-01    2.114E+00
PB-214     1.289E+01            7.8     9.993E-01    1.203E+00    1.652E+00
BI-207    -5.819E-03         4733.0     2.754E-01    2.754E-01    1.006E+00
BI-212     7.873E+00           48.5     3.820E+00    3.842E+00    1.202E+01
BI-214     1.062E+01           10.5     1.110E+00    1.240E+00    1.927E+00
BI-210M    3.300E-02         1175.0     3.879E-01    3.879E-01    1.386E+00
RA-224     3.746E+00          189.1     7.084E+00    7.088E+00    2.422E+01
AC-228     5.801E+00           20.3     1.176E+00    1.213E+00    2.522E+00
TH-227     9.076E-01          523.2     4.749E+00    4.749E+00    1.602E+01
TH-229    -5.160E+00           96.6     4.986E+00    5.003E+00    1.680E+01
TH-234     1.637E+01           45.7     7.474E+00    7.523E+00    2.332E+01
PA-231     5.688E+00           47.3     2.689E+00    2.707E+00    3.213E+01
PA-233     8.022E-01           47.3     3.792E-01    3.816E-01    2.117E+00
PA-234    -1.887E-01          247.3     4.667E-01    4.668E-01    3.772E+00
PA-234M   -3.205E+01         3078.0     9.864E+02    9.864E+02    1.799E+02
U-235      3.704E+00           47.7     1.767E+00    1.778E+00    5.629E+00
AM-241    -5.275E-01          163.9     8.645E-01    8.649E-01    2.939E+00
Np-237     0.000E+00         1000.0     1.912E+00    1.912E+00    6.951E+00
Ir-192     2.024E+00           13.3     2.685E-01    2.940E-01    8.941E-01
Cs-136    -1.491E-01          213.0     3.176E-01    3.177E-01    1.137E+00
Np-239     4.355E-02         1911.0     8.320E-01    8.320E-01    2.894E+00
Nd-147    -4.434E-01          420.1     1.863E+00    1.863E+00    6.748E+00
-----------------------------------------------------------------------------
Total      3.675E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Sample description                                             
      104259_Gamma_160-5429-A-1-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140443.An1

 Acquisition information
        Start time:                 3/4/2014 8:23:35 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.18 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 8:23:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1173

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.29      -10.  64.04   0.83  2.004E-02    46.54   4.250    PBC<MDA PB210 
    63.32       66.  24.08   0.48  3.103E-02    63.29   3.810    PBC<MDA TH234 
    74.78      112.  16.02   0.86  3.633E-02
    77.24      141.  13.30   0.86  3.721E-02
    86.97       36.  47.13   0.87  4.014E-02    86.54  30.700    PBC<MDA EU155 
                                                88.04   3.790  1.307E+01 Cd109 
    92.81      107.  15.90   1.23  4.099E-02    92.59   5.584  1.508E+01 TH234 
                                                93.35   5.561  2.599E+01 AC228 
    97.48        4. 375.76   0.88  4.160E-02    97.50  30.000    PBC<MDA Gd153 
   105.10        9. 144.69   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
   123.36        4. 305.29   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
   143.75       19.  67.94   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   161.78        3. 428.26   0.95  3.631E-02   162.66   6.220    PBC<MDA Ba140 
   163.43       20.  59.62   0.95  3.619E-02   163.38   5.080    PBC<MDA U235  
   185.80       89.  22.98   0.71  3.388E-02
   205.28       11. 110.99   0.99  3.166E-02   205.33   5.010    PBC<MDA U235  
   235.97        6. 523.23   1.02  2.879E-02   235.97  12.300    PBC<MDA TH227 
   238.57      202.  10.05   1.23  2.858E-02   238.63  43.300  8.486E+00 PB212 
   240.92        8. 189.13   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   241.93       51.  21.82   1.03  2.830E-02   242.00   7.430  1.345E+01 PB214 
   295.12       94.  13.27   1.08  2.461E-02   295.09  19.300  1.032E+01 PB214 
                                               295.95  30.160  7.017E+00 Ir192 
                                               295.95  30.160  7.017E+00 Ir192 
   295.16      106.  12.58   1.49  2.466E-02   295.09  19.300  1.233E+01 PB214 
                                               295.95  30.160  7.908E+00 Ir192 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   299.80       20.  47.27   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.856E+01 PA231 
                                               300.18   6.200  7.368E+00 PA233 
   299.80       20.  47.27   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.856E+01 PA231 
                                               300.18   6.200  7.368E+00 PA233 
   299.80       20.  47.27   1.08  2.437E-02   300.03   3.280  1.392E+01 PB212 
                                               300.07   2.460  1.857E+01 PA231 
                                               300.18   6.200  7.368E+00 PA233 
   316.57       11.  90.18   1.10  2.348E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  2.933E-01 Ir192 
   317.60        5. 134.99   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   338.20       38.  26.84   0.52  2.241E-02   338.32  12.010  7.845E+00 AC228 
   347.03        2. 429.71   1.13  2.206E-02   345.83  15.070    PBC<MDA HF181 
   351.72      205.   7.70   0.83  2.180E-02   351.93  37.600  1.318E+01 PB214 
   432.86        2. 300.99   1.21  1.877E-02   433.94  90.480    PBC<MDA AG108M
   486.87        2. 288.38   1.26  1.727E-02   487.02  45.500    PBC<MDA La140 
   497.68        1. 450.72   1.27  1.701E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  5.315E-02 RU103 
   510.91       46.  23.51   1.29  1.666E-02   511.86  20.000  7.617E+00 RH106 
   568.59        1. 642.77   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.970E-01 PA234 
   568.71        1. 866.53   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.718E-01 PA234 
   583.31       76.  14.56   1.38  1.514E-02   583.02  84.500  3.312E+00 TL208 
   604.82        1. 594.60   1.37  1.478E-02   602.73  98.260    PBC<MDA SB124 
                                               604.71  97.620  4.306E-02 CS134 
   609.15      129.   9.71   1.41  1.466E-02   609.31  46.090  1.062E+01 BI214 
                                               610.30   5.750  8.526E+01 RU103 
                                               610.30   5.750  8.526E+01 RU103 
   609.19      122.  10.46   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  8.027E+01 RU103 
   616.63        9.  70.80   1.38  1.451E-02   618.06  99.100    PBC<MDA PM144 
   621.68        4. 156.73   1.39  1.444E-02   621.92   9.930    PBC<MDA RH106 
   660.76        2. 262.53   1.42  1.380E-02   661.66  85.210    PBC<MDA CS137 
   703.03        2. 294.32   1.46  1.319E-02   702.63  97.900    PBC<MDA NB94  
   720.07        1. 318.50   1.48  1.291E-02   723.36  20.220    PBC<MDA EU154 
   721.17        1. 364.96   1.48  1.292E-02
   727.17       14.  48.52   1.48  1.286E-02   727.17   7.550    PBC<MDA BI212 
   763.49        5. 147.80   1.52  1.240E-02   763.94  22.280    PBC<MDA AG110M
   785.36        3. 206.11   1.54  1.214E-02   785.42   1.280    PBC<MDA BI212 
   794.82        6. 113.13   1.54  1.202E-02   795.87  85.530    PBC<MDA CS134 
   802.12        3. 212.00   1.55  1.195E-02   801.95   8.690    PBC<MDA CS134 
   816.61        1. 887.98   1.56  1.180E-02   815.77  23.280    PBC<MDA La140 
   834.89        2. 263.28   1.58  1.160E-02   834.85  99.980    PBC<MDA MN54  
   860.31       10.  67.82   1.60  1.133E-02   860.56  12.420    PBC<MDA TL208 
   873.39        1. 435.65   1.61  1.121E-02   873.23  12.270    PBC<MDA EU154 
   884.92        3. 209.34   1.62  1.110E-02   884.68  72.680    PBC<MDA AG110M
   911.32       32.  20.96   1.64  1.086E-02   911.07  29.000  5.586E+00 AC228 
   968.73       18.  46.01   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
   999.74        1. 411.07   1.72  1.014E-02   996.33  10.600    PBC<MDA EU154 
                                              1001.00   0.837    PBC<MDA PA234M
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1049.27        6.  92.13   1.76  9.741E-03  1050.36   1.560    PBC<MDA RH106 
  1074.59        5. 118.48   1.78  9.553E-03  1077.40   3.300    PBC<MDA Ga68  
  1098.05        6.  98.04   1.80  9.407E-03  1099.25  56.500    PBC<MDA FE59  
  1120.05       20.  37.86   1.82  9.265E-03  1120.29  15.100  7.704E+00 BI214 
                                              1120.55  99.987  1.224E+00 Sc46  
                                              1121.30  34.900  3.507E+00 Ta182 
                                              1120.55  99.987  1.224E+00 Sc46  
                                              1121.30  34.900  3.507E+00 Ta182 
  1120.07       20.  40.17   1.82  9.270E-03  1120.29  15.100  7.549E+00 BI214 
                                              1120.55  99.987  1.200E+00 Sc46  
                                              1121.30  34.900  3.440E+00 Ta182 
  1120.10       42.  20.07   0.30  9.271E-03  1120.29  15.100  1.667E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  7.216E+00 Ta182 
  1187.99        1. 546.47   1.87  8.856E-03  1189.05  16.200    PBC<MDA Ta182 
                                              1189.05  16.200  5.318E-01 Ta182 
  1221.50        7.  93.29   1.90  8.674E-03  1221.41  27.000    PBC<MDA Ta182 
                                              1221.41  27.000  1.612E+00 Ta182 
  1238.73        3. 225.37   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
                                              1238.28  66.070  3.344E-01 Co56  
  1408.44        6.  58.02   2.04  7.767E-03  1408.00  21.005    PBC<MDA EU152 
  1460.72      368.   5.21   1.87  7.547E-03  1460.83  10.670  2.505E+02 K40   
  1764.29       25.  20.55   2.30  6.504E-03  1764.49  15.400  1.401E+01 BI214 
  1836.71        3.  91.32   2.35  6.302E-03  1836.06  99.200    PBC<MDA y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.06    74.84       105.       112. 3.083E+03   17.68   1.129  -      s 
   308.88    77.30       124.       147. 3.957E+03   13.49   0.926  -        
   742.71   185.80        77.        89. 2.637E+03   22.98   0.713  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.91    46.29       123.       -10.    -0.006    64.04   0.827s
 TH-227    200.61    50.22        88.        -2.    -0.001   555.92   0.831s
 AM-241    242.40    60.67       125.       -10.    -0.005   163.89   0.841s
 TH-234    252.98    63.32       101.        35.     0.019    24.08   0.479s
 BA-133    320.47    80.20       106.       -17.    -0.009    88.83   0.863 
 Cd-109    347.55    86.97       124.        36.     0.020    47.13   0.870s
 TH-234    370.03    92.59       137.        29.     0.016    21.78   0.875D
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228    373.06    93.35       125.        38.     0.021    44.99   0.875D
 Gd-153    389.58    97.48       112.         4.     0.002   375.76   0.880s
 Gd-153    411.61   102.99       102.        -8.    -0.005   173.48   0.886s
 Np-239    411.75   103.02        98.       -11.    -0.006   136.27   0.886s
 EU-155    420.06   105.10        85.         9.     0.005   144.69   0.888s
 EU-152    485.31   121.42       115.       -12.    -0.006   134.60   0.904s
 CO-57     487.20   121.89       108.        -5.    -0.003   299.21   0.905s
 EU-154    493.04   123.36        90.         4.     0.002   305.29   0.906s
 PA-234    524.02   131.10       103.        -6.    -0.003   247.30   0.914s
 HF-181    532.09   133.12        90.        -2.    -0.001   723.86   0.916s
 HF-181    542.04   135.61        96.       -11.    -0.006   126.48   0.919s
 Tc-99m    562.17   140.65        98.       -14.    -0.008   105.36   0.923 
 U-235     574.57   143.75        77.        19.     0.011    67.94   0.927s
 Ba-140    646.66   161.78        68.         3.     0.002   428.26   0.946 
 U-235     653.28   163.43        64.        20.     0.011    59.62   0.947s
 CE-139    661.24   165.42        82.       -15.    -0.008    88.09   0.949s
 TH-229    772.54   193.26        78.       -13.    -0.007    96.61   0.977s
 U-235     820.61   205.28        68.        11.     0.006   110.99   0.989s
 TH-229    843.08   210.90        92.       -10.    -0.006   133.43   0.994s
 TH-227    943.34   235.97       455.         6.     0.003   523.23   1.019s
 PB-212    953.99   238.63        91.       166.     0.092    10.20   1.022D
 RA-224    963.40   240.99       106.         8.     0.004   189.13   1.024D
 PB-214    967.44   242.00        43.        51.     0.028    21.82   1.025D
 EU-152    976.51   244.26        86.       -17.    -0.009    80.65   1.028s
 TH-227   1018.22   254.70        41.        -3.    -0.002   272.39   1.040s
 Cd-113m  1053.18   263.44        43.        -1.    -0.001   812.37   1.047s
 PB-214   1180.05   295.16        26.       106.     0.059    12.58   1.486s
 Ir-192   1179.85   295.12        30.        94.     0.052    13.27   1.079s
 PB-212   1198.57   299.80        35.        20.     0.011    47.27   1.083 
 PA-231   1198.57   299.80        35.        20.     0.011    47.27   1.083 
 PA-233   1198.57   299.80        35.        20.     0.011    47.27   1.083 
 PA-231   1212.81   303.36        65.        -7.    -0.004   175.62   1.085s
 BA-133   1212.74   303.34        65.        -7.    -0.004   171.70   1.085s
 Ir-192   1232.83   308.36        44.        -3.    -0.002   305.76   1.091s
 PA-233   1250.30   312.73        41.        -5.    -0.003   184.68   1.094s
 Ir-192   1265.63   316.57        42.        11.     0.006    90.18   1.099s
 CR-51    1269.79   317.60        24.         5.     0.003   134.99   1.102 
 La-140   1314.04   328.67        43.        -4.    -0.002   265.08   1.111s
 AC-228   1352.17   338.21        45.        33.     0.018    33.78   1.120s
 Cs-136   1357.18   339.46        63.       -12.    -0.006   101.22   1.122s
 EU-152   1374.76   343.85        32.        -2.    -0.001   335.01   1.126s
 HF-181   1387.47   347.03        27.         2.     0.001   429.71   1.127 
 PB-214   1406.20   351.72        22.       194.     0.108     7.70   0.826s
 I-131    1458.77   364.86        45.        -7.    -0.004   133.56   1.146s
 SB-125   1709.52   427.56        35.        -7.    -0.004   134.52   1.207s
 AG-108M  1730.69   432.86        18.         2.     0.001   300.99   1.212s
 pm-146   1817.58   454.58        31.        -2.    -0.001   341.68   1.231s
 Ir-192   1869.73   467.62        21.        -3.    -0.002   248.80   1.245s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181   1928.60   482.34        23.        -1.    -0.001   509.21   1.258s
 La-140   1946.69   486.87        19.         2.     0.001   288.38   1.263s
 RU-103   1989.92   497.68        21.         1.     0.001   450.72   1.272s
 RH-106   2042.86   510.91        35.        46.     0.025    23.51   1.286s
 Nd-147   2122.25   530.76        24.        -2.    -0.001   420.13   1.304s
 Ba-140   2150.29   537.77        21.        -3.    -0.002   236.49   1.310s
 CS-134   2273.56   568.59        26.         1.     0.001   642.77   1.340s
 PA-234   2274.03   568.71        26.         1.     0.000   866.53   1.340s
 TL-208   2332.43   583.31        21.        76.     0.042    14.56   1.382 
 SB-124   2418.47   604.82        21.         1.     0.001   594.60   1.370s
 BI-214   2435.78   609.15        20.       129.     0.072     9.71   1.409 
 RU-103   2435.93   609.19        20.       122.     0.068    10.46   1.377s
 AG-108M  2452.65   613.37        35.        -7.    -0.004   131.09   1.381s
 PM-144   2465.69   616.63        16.         9.     0.005    70.80   1.385 
 RH-106   2485.87   621.68        14.         4.     0.002   156.73   1.388s
 SB-125   2542.75   635.90        29.        -1.     0.000   986.30   1.401s
 CS-137   2642.19   660.76        16.         2.     0.001   262.53   1.424s
 NB-94    2811.25   703.03        21.         2.     0.001   294.32   1.461s
 AG-108M  2883.83   721.17        13.         1.     0.001   364.96   1.480s
 EU-154   2879.42   720.07        10.         1.     0.001   318.50   1.480s
 BI-212   2907.84   727.17        15.        14.     0.008    48.52   1.483s
 pm-146   2940.87   735.43        17.        -1.    -0.001   482.10   1.491s
 pm-146   2991.07   747.98        19.        -1.     0.000   923.05   1.501s
 ZR-95    3025.79   756.66        25.        -4.    -0.002   204.50   1.510s
 AG-110M  3053.10   763.49        24.         5.     0.003   147.80   1.516s
 BI-212   3140.58   785.36        16.         3.     0.002   206.11   1.535s
 CS-134   3178.44   794.82        18.         6.     0.003   113.13   1.544s
 CS-134   3207.63   802.12        19.         3.     0.002   212.00   1.550s
 La-140   3265.61   816.61        15.         1.     0.000   887.98   1.562s
 Cs-136   3275.02   818.96        21.        -3.    -0.002   212.98   1.564s
 MN-54    3338.73   834.89        19.         2.     0.001   263.28   1.578s
 Co-56    3381.11   845.49        21.        -4.    -0.002   170.16   1.589s
 TL-208   3440.40   860.31        17.        10.     0.005    67.82   1.601s
 EU-154   3492.72   873.39        16.         1.     0.001   435.65   1.612s
 PA-234   3520.85   880.42        21.        -2.    -0.001   337.53   1.618s
 AG-110M  3538.85   884.92        18.         3.     0.002   209.34   1.622s
 Sc-46    3555.99   889.20        22.        -5.    -0.003   139.15   1.626s
 y-88     3595.61   899.11        18.        -2.    -0.001   395.01   1.633s
 AC-228   3644.47   911.32         6.        32.     0.018    20.96   1.644s
 AG-110M  3758.66   939.86        25.        -5.    -0.003   159.25   1.667s
 PA-234   3783.35   946.03        21.        -4.    -0.002   150.76   1.674s
 AC-228   3874.14   968.73        25.        18.     0.010    46.01   1.694s
 EU-154   3998.20   999.74        16.         1.     0.001   411.07   1.717s
 EU-154   4020.49  1005.31        19.        -4.    -0.002   151.80   1.724s
 RH-106   4196.37  1049.27        14.         6.     0.004    92.13   1.762s
 Ga-68    4297.66  1074.59        13.         5.     0.003   118.48   1.784s
 FE-59    4391.50  1098.05        14.         6.     0.003    98.04   1.802s
 ZN-65    4467.56  1117.05        51.       -10.    -0.005   110.27   1.815s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   4479.74  1120.10         8.        42.     0.023    20.07   0.297s
 Sc-46    4479.63  1120.07        22.        20.     0.011    40.17   1.819s
 Ta-182   4479.56  1120.05        20.        20.     0.011    37.86   1.820s
 CO-60    4690.82  1172.85        24.        -3.    -0.002   245.28   1.862s
 Ta-182   4751.37  1187.99        27.         1.     0.001   546.47   1.875s
 Ta-182   4885.47  1221.50        17.         7.     0.004    93.29   1.900s
 Co-56    4954.41  1238.73        28.         3.     0.002   225.37   1.914s
 NA-22    5097.82  1274.57        18.        -1.    -0.001   602.92   1.942s
 EU-154   5097.78  1274.56        18.        -1.    -0.001   602.01   1.942s
 FE-59    5164.81  1291.32        17.        -1.     0.000   837.47   1.956s
 CO-60    5333.11  1333.37        12.        -1.    -0.001   385.87   1.987s
 EU-152   5633.51  1408.44         3.         6.     0.003    58.02   2.045s
 K-40     5842.71  1460.72         5.       363.     0.202     5.21   1.874 
 BI-214   7057.68  1764.29         8.        25.     0.014    20.55   2.301s
 Co-56    7078.19  1769.42        17.        -5.    -0.003   118.17   2.305s
 y-88     7347.54  1836.71         2.         3.     0.001    91.32   2.349s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.7880E-01                                      5.31E+01             
                           477.60 1.788E-01 %(  7.658E+00 1.17E+03 1.05E+01 G  
 
NA-22    C  -6.5953E-02                                      9.50E+02             
                          1274.53-6.595E-02 ?(  1.472E+00 6.03E+02 9.99E+01 G  
 
K-40     N   2.5055E+02                                      4.66E+11             
                          1460.83 2.505E+02  (P 8.953E+00 5.21E+00 1.07E+01 G  
 
Sc-46    F   4.7329E-01                                      8.38E+01             
                           889.28-2.536E-01 ?(  1.238E+00 1.39E+02 1.00E+02 G  
                          1120.55 1.200E+00 ?(  1.482E+00 4.02E+01 1.00E+02 G  
 
CR-51    F   1.2958E+00                                      2.77E+01             
                           320.08 1.296E+00 ?(  6.113E+00 1.35E+02 9.94E+00 G  
 
MN-54    C   1.1632E-01                                      3.12E+02             
                           834.85 1.163E-01 ?(  1.109E+00 2.63E+02 1.00E+02 G  
 
FE-59    F   6.1777E-01                                      4.45E+01             
                          1099.25 6.178E-01 ?(  2.095E+00 9.80E+01 5.65E+01 G  
                          1291.60-1.090E-01 -   3.396E+00 8.37E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   1.6825E-02                                      7.73E+01             
                           846.77-1.931E-01 ?(  1.166E+00 1.70E+02 9.99E+01 G  
                          1238.28 3.344E-01 ?(  2.676E+00 2.25E+02 6.61E+01 G  
                          1037.84-8.897E-02 %   9.212E+00 2.78E+03 1.41E+01 G  
                          1771.35-2.932E+00 +   1.212E+01 1.18E+02 1.55E+01  A 
 
CO-57    C  -7.7206E-02                                      2.72E+02             
                           122.06-7.721E-02 ?(  7.947E-01 2.99E+02 8.56E+01 G  
                           136.47-7.404E-02 %   5.130E+00 1.96E+03 1.07E+01 G  
 
CO-60    F  -9.1101E-02                                      1.93E+03             
                          1332.50-9.110E-02 ?(  1.314E+00 3.86E+02 1.00E+02 G  
                          1173.24-1.821E-01 +   1.598E+00 2.45E+02 9.99E+01 G  
 
ZN-65    F  -1.1258E+00                                      2.44E+02             
                          1115.55-1.126E+00 ?(  4.230E+00 1.10E+02 5.06E+01 G  
 
NB-94    I   9.6204E-02                                      7.41E+06             
                           702.63 9.620E-02 ?(  1.025E+00 2.94E+02 9.79E+01 G  
                           871.10 0.000E+00 -   3.650E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I  -2.9510E-01                                      6.40E+01             
                           756.73-2.951E-01 ?(  2.143E+00 2.05E+02 5.45E+01 G  
                           724.20-1.330E-02 &   2.592E+00 5.32E+03 4.42E+01 G  
 
NB-95    I   8.9641E-04                                      6.40E+01             
                           765.79 8.964E-04 %(  1.129E+00 3.41E+04 9.98E+01 G  
 
RU-103   I   5.3150E-02                                      3.93E+01             
                           497.05 5.315E-02 ?(  8.735E-01 4.51E+02 9.09E+01 G  
                           610.30 8.027E+01 ?   1.560E+01 1.05E+01 5.75E+00 GA 
 
RH-106   I   4.3635E+00                                      3.74E+02             
                           621.92 1.397E+00 ?(  7.846E+00 1.57E+02 9.93E+00 G  
                          1050.36 2.325E+01 &(  7.361E+01 9.21E+01 1.56E+00 G  
                           511.86 7.617E+00 &   5.039E+00 2.35E+01 2.00E+01 GA 
 
AG-108M  C   6.7387E-02                                      1.53E+05             
                           433.94 6.778E-02 ?(  7.427E-01 3.01E+02 9.05E+01 G  
                           722.94 6.700E-02 &(  9.123E-01 3.65E+02 9.08E+01 G  
                           614.28-2.842E-01 +   1.288E+00 1.31E+02 8.98E+01 G  
 
AG-110M  F   3.8748E-01                                      2.50E+02             
                           884.68 2.030E-01 ?(  1.532E+00 2.09E+02 7.27E+01 G  
                           657.76-1.344E-02 %   1.086E+00 2.20E+03 9.46E+01 G  
                           937.49-7.030E-01 +   3.940E+00 1.59E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   5.279E+00 1.00E+03 2.43E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           763.94 9.892E-01 ?(  5.133E+00 1.48E+02 2.23E+01 G  
 
SN-113   F   5.0286E-03                                      1.15E+02             
                           391.69 5.029E-03 %(  1.188E+00 6.47E+03 6.40E+01 G  
 
SB-124   F   4.2672E-02                                      6.02E+01             
                           602.73 4.267E-02 ?(  9.291E-01 5.95E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79 0.000E+00 &   1.516E+01 1.00E+03 1.08E+01 G  
 
SB-125   I  -6.4801E-01                                      1.01E+03             
                           427.88-6.480E-01 ?(  3.017E+00 1.35E+02 2.96E+01 G  
                           600.50 0.000E+00 +   5.651E+00 1.00E+03 1.79E+01 G  
                           635.89-2.706E-01 +   9.675E+00 9.86E+02 1.13E+01 G  
                           463.37 0.000E+00 &   7.710E+00 1.00E+03 1.05E+01 G  
 
I-131    I  -2.3566E-01                                      8.02E+00             
                           364.48-2.357E-01 ?(  1.084E+00 1.34E+02 8.17E+01 G  
                           284.30-1.756E-01 &   1.141E+01 1.81E+03 6.14E+00 G  
                           636.97-3.686E-02 %   1.539E+01 1.15E+04 7.17E+00 G  
 
Gd-153   F   1.7887E-01                                      2.42E+02             
                            97.50 1.789E-01 &(  2.316E+00 3.76E+02 3.00E+01 G  
                           103.20-5.100E-01 +   3.021E+00 1.73E+02 2.18E+01 G  
 
Ga-68    C   9.5234E+00                                      4.71E-02             
                          1077.40 9.523E+00 ?(  3.978E+01 1.18E+02 3.30E+00 G  
 
Tc-99m   I  -2.2167E-01                                      2.51E-01             
                           140.51-2.217E-01  (  7.876E-01 1.05E+02 8.93E+01 G  
 
BA-133   F   6.7537E-03                                      3.85E+03             
                           356.00 6.754E-03 &(  1.225E+00 5.01E+03 6.20E+01 G  
                           302.85-8.540E-01 +   5.049E+00 1.72E+02 1.83E+01 G  
                           383.84 9.504E-02 %   7.956E+00 2.28E+03 8.94E+00 GA 
                            80.99-7.238E-01 &   2.153E+00 8.88E+01 3.41E+01 GA 
 
CS-134   I   2.1531E-01                                      7.54E+02             
                           604.71 2.772E-03 %(  1.118E+00 1.11E+04 9.76E+01 G  
                           795.87 3.067E-01 ?(  1.208E+00 1.13E+02 8.55E+01 G  
                           569.32 2.649E-01 &(  6.186E+00 6.43E+02 1.54E+01 G  
                           801.95 1.616E+00 ?(  1.231E+01 2.12E+02 8.69E+00 G  
                           563.24 1.010E-01 %   8.153E+00 2.11E+03 8.35E+00 G  
 
CS-137   I   1.0617E-01                                      1.10E+04             
                           661.66 1.062E-01 ?(  1.016E+00 2.63E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -2.8841E-01                                      1.38E+02             
                           165.85-2.884E-01 ?(  8.524E-01 8.81E+01 7.99E+01 G  
 
Ba-140   I  -1.8277E-01                                      1.28E+01             
                           537.26-4.018E-01 ?(  3.415E+00 2.36E+02 2.44E+01 G  
                           162.66 6.761E-01  (  1.011E+01 4.28E+02 6.22E+00 G  
                           304.85 2.192E-01 %   1.831E+01 2.34E+03 4.29E+00 G  
 
La-140   I   6.1139E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.885E+00 1.00E+03 9.54E+01 G  
                           487.02 1.563E-01 ?(  1.636E+00 2.88E+02 4.55E+01 G  
                           328.76-4.257E-01 +   3.968E+00 2.65E+02 2.03E+01 G  
                           815.77 1.257E-01 ?(  4.188E+00 8.88E+02 2.33E+01 G  
 
CE-144   I   5.6721E-02                                      2.85E+02             
                           133.54 5.672E-02 &(  5.605E+00 2.82E+03 1.11E+01 G  
 
PM-144   C   1.7773E-01                                      3.63E+02             
                           696.54 7.679E-03 &(  1.025E+00 3.61E+03 9.90E+01 G  
                           618.06 3.476E-01 ?(  8.200E-01 7.08E+01 9.91E+01 G  
                           476.81 0.000E+00 -   2.262E+00 1.00E+03 4.20E+01 G  
 
EU-152   F  -2.2982E-01                                      4.94E+03             
                           344.29-2.298E-01 ?(  2.747E+00 3.35E+02 2.65E+01 G  
                          1112.07-2.009E-02 %   1.036E+01 1.39E+04 1.36E+01 G  
                           121.78-5.367E-01 +   2.449E+00 1.35E+02 2.86E+01 G  
                           778.92 0.000E+00 +   7.375E+00 1.00E+03 1.29E+01 G  
                           964.11-4.511E-02 %   1.085E+01 6.64E+03 1.46E+01 G  
                           244.69-4.449E+00 &   1.199E+01 8.07E+01 7.58E+00 G  
                          1408.00 2.011E+00 ?   3.634E+00 5.80E+01 2.10E+01 GA 
 
EU-154   I   3.1398E-01                                      3.14E+03             
                           873.23 5.352E-01 ?(  8.623E+00 4.36E+02 1.23E+01 G  
                           123.10 1.451E-01 &(  1.531E+00 3.05E+02 4.08E+01 G  
                          1274.54-1.876E-01 +   4.179E+00 6.02E+02 3.52E+01 G  
                           723.36 3.055E-01 ?(  3.671E+00 3.18E+02 2.02E+01 G  
                          1004.77-1.318E+00 +   7.079E+00 1.52E+02 1.80E+01 G  
                           996.33 7.238E-01 ?(  1.100E+01 4.11E+02 1.06E+01 G  
 
EU-155   I   5.7476E-01                                      1.81E+03             
                           105.31 5.748E-01  (  2.837E+00 1.45E+02 2.12E+01 G  
                            86.54 0.000E+00 &   2.965E+00 1.00E+03 3.07E+01 G  
 
HF-181   F  -2.2431E-04                                      4.24E+01             
                           482.00-5.417E-02 &(  1.004E+00 5.09E+02 8.05E+01 G  
                           133.02-5.874E-02 +   1.479E+00 7.24E+02 4.33E+01 G  
                           345.83 2.880E-01  (  4.466E+00 4.30E+02 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30-2.649E+00 +   1.137E+01 1.26E+02 5.85E+00 G  
 
Ta-182   F   3.5072E+00                                      1.14E+02             
                          1121.30 3.507E+00 ?(  4.015E+00 3.79E+01 3.49E+01 G  
                          1221.41 1.612E+00 -   5.161E+00 9.33E+01 2.70E+01 G  
                          1189.05 5.318E-01 -   1.051E+01 5.46E+02 1.62E+01 G  
 
TL-208   N   3.3864E+00                                      6.98E+02             
                           583.02 3.312E+00  (P 1.038E+00 1.46E+01 8.45E+01 G  
                           277.28-2.813E-01 %   1.202E+01 1.20E+03 6.31E+00 G  
                           860.56 3.892E+00 ?(  8.750E+00 6.78E+01 1.24E+01 G  
 
pm-146   C  -8.7498E-02                                      2.02E+03             
                           747.16-8.750E-02 ?(  2.989E+00 9.23E+02 3.40E+01 G  
                           735.72-2.377E-01 +   4.234E+00 4.82E+02 2.25E+01 G  
                           453.88-1.112E-01 &   1.357E+00 3.42E+02 6.50E+01 G  
 
y-88     F   8.0330E-02                                      1.07E+02             
                           898.04-8.442E-02 ?(  1.223E+00 3.95E+02 9.37E+01 G  
                          1836.06 2.359E-01 ?(  7.666E-01 9.13E+01 9.92E+01 G  
 
Cd-113m     -3.9669E+02                                      5.33E+03             
                           263.70-3.967E+02 ?(  1.149E+04 8.12E+02 6.00E-03   K
 
Cd-109   F   1.3066E+01                                      4.53E+02             
                            88.04 1.307E+01 ?(  1.996E+01 4.71E+01 3.79E+00 G  
 
PB-210   N  -6.7989E+00                                      8.14E+03             
                            46.54-6.799E+00 *(P 3.550E+01 6.40E+01 4.25E+00 G  
 
PB-212   N   7.4708E+00                                      6.98E+02             
                           238.63 7.471E+00  (P 2.114E+00 1.02E+01 4.33E+01 G  
                           300.03 1.392E+01 &   2.100E+01 4.73E+01 3.28E+00 GA 
 
PB-214   N   1.2893E+01                                      5.84E+05             
                           351.93 1.318E+01 *(P 1.652E+00 7.70E+00 3.76E+01 G  
                           295.09 1.233E+01  (P 3.107E+00 1.26E+01 1.93E+01 G  
                           242.00 1.345E+01   P 8.801E+00 2.18E+01 7.43E+00 GA 
 
BI-207   C  -5.8189E-03                                      1.18E+04             
                           569.70-5.819E-03 %(  1.006E+00 4.73E+03 9.77E+01 G  
                          1063.66-3.837E-02 %   1.515E+00 1.04E+03 7.45E+01 G  
 
BI-212   N   7.8733E+00                                      6.98E+02             
                           727.17 7.873E+00  (  1.202E+01 4.85E+01 7.55E+00 G  
                           785.42 1.010E+01 ?   7.539E+01 2.06E+02 1.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.0623E+01                                      5.84E+05             
                           609.31 1.062E+01  (P 1.927E+00 9.71E+00 4.61E+01 G  
                          1120.29 1.667E+01 + P 6.306E+00 2.01E+01 1.51E+01 G  
                          1764.49 1.401E+01 + P 8.757E+00 2.06E+01 1.54E+01 G  
 
BI-210M  T   3.3004E-02                                      1.10E+09             
                           265.83 3.300E-02 %(  1.386E+00 1.18E+03 5.00E+01 G  
                           304.90 3.806E-02 %   2.805E+00 2.06E+03 2.80E+01 G  
 
RA-224   N   3.7458E+00                                      6.98E+02             
                           240.99 3.746E+00  (  2.422E+01 1.89E+02 4.10E+00 G  
 
AC-228   N   5.8012E+00                                      2.10E+03             
                           911.07 5.586E+00 ?(  2.522E+00 2.10E+01 2.90E+01 G  
                           968.97 5.510E+00 ?(  8.003E+00 4.60E+01 1.75E+01 G  
                           338.32 6.745E+00 ?(  6.982E+00 3.38E+01 1.20E+01 G  
                            93.35 9.178E+00     1.335E+01 4.50E+01 5.56E+00 XA 
 
TH-227   N   9.0757E-01                                      7.95E+03             
                           235.97 9.076E-01 &(  1.602E+01 5.23E+02 1.23E+01 G  
                            50.14-7.345E-01 &   1.419E+01 5.56E+02 8.00E+00 G  
                           256.24-9.849E-01 +   9.452E+00 2.72E+02 7.00E+00 G  
 
TH-229   N  -5.1604E+00                                      2.68E+06             
                           193.51-5.160E+00 ?(  1.680E+01 9.66E+01 4.40E+00 G  
                           210.85-6.231E+00 +   2.827E+01 1.33E+02 2.99E+00 G  
 
TH-234   N   1.6369E+01                                      1.63E+12             
                            63.29 1.637E+01  (P 2.332E+01 2.41E+01 3.81E+00 G  
                            92.59 7.048E+00 - P 1.391E+01 2.18E+01 5.58E+00 G  
 
PA-231   N   5.6883E+00                                      1.20E+07             
                           302.65-5.310E+00 ?(  3.213E+01 1.76E+02 2.88E+00 G  
                           300.07 1.856E+01 &(  2.800E+01 4.73E+01 2.46E+00 G  
 
PA-233   C   8.0216E-01                                      7.82E+08             
                           312.01-3.286E-01 ?(  2.117E+00 1.85E+02 3.60E+01 G  
                           300.18 7.368E+00 &(  1.111E+01 4.73E+01 6.20E+00 G  
 
PA-234   N  -1.8871E-01                                      1.63E+12             
                           131.29-4.441E-01 ?(  3.772E+00 2.47E+02 1.80E+01 G  
                           946.02-1.763E+00 +   9.380E+00 1.51E+02 1.34E+01 G  
                           569.47 3.718E-01 ?(  1.172E+01 8.67E+02 8.20E+00 G  
                           883.24-2.992E-02 %   1.300E+01 1.18E+04 9.60E+00 G  
                           880.53-1.639E+00 +   2.008E+01 3.38E+02 6.00E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -3.2046E+01                                      1.63E+12             
                          1001.00-3.205E+01 %(P 1.799E+02 1.47E+03 8.37E-01 G  
                           766.41-1.206E+01 % P 3.824E+02 1.44E+03 2.94E-01 G  
 
U-235    N   3.7043E+00                                      2.57E+11             
                           143.79 2.502E+00  (  5.629E+00 6.79E+01 1.10E+01 G  
                           205.33 3.832E+00 ?(  1.443E+01 1.11E+02 5.01E+00 G  
                           163.38 6.172E+00 *(  1.208E+01 5.96E+01 5.08E+00 G  
 
AM-241   T  -5.2745E-01                                      1.58E+05             
                            59.54-5.274E-01 &(  2.939E+00 1.64E+02 3.59E+01 G  
 
Ir-192   F   2.0237E+00                                      7.40E+01             
                           316.49 2.933E-01  (  8.941E-01 9.02E+01 8.70E+01 G  
                           468.06-1.639E-01 -   1.466E+00 2.49E+02 5.18E+01 G  
                           308.44-2.296E-01 &   2.472E+00 3.06E+02 3.18E+01 G  
                           295.95 7.017E+00 ?(  2.128E+00 1.33E+01 3.02E+01 G  
 
Cs-136   F  -1.4914E-01                                      1.30E+01             
                           818.50-1.491E-01 ?(  1.137E+00 2.13E+02 1.00E+02 G  
                          1048.07-3.823E-02 %   1.590E+00 1.12E+03 8.00E+01 G  
                           340.57-6.154E-01 +   2.108E+00 1.01E+02 4.69E+01 G  
 
Np-239   T   4.3547E-02                                      2.36E+00             
                           103.70-5.798E-01 +   2.685E+00 1.36E+02 2.40E+01 X  
                           106.13 4.355E-02 &(  2.894E+00 1.91E+03 2.27E+01 G  
                            99.50 6.617E-02 %   4.570E+00 1.99E+03 1.50E+01 X  
 
Nd-147      -4.4338E-01                                      1.11E+01             
                           531.00-4.434E-01 ?(  6.748E+00 4.20E+02 1.30E+01 G  
                            91.10 5.973E-02 %   3.459E+00 1.69E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.29       123.       -10.    -0.006    64.04  -6.799E+00  P
 TH-227      50.22        88.        -2.    -0.001   555.92  -7.345E-01   
 AM-241      60.67       125.       -10.    -0.005   163.89  -5.274E-01   
 BA-133      80.20       106.       -17.    -0.009    88.83  -7.238E-01   
 Cd-109      86.97       124.        36.     0.020    47.13   1.307E+01   
 Gd-153      97.48       112.         4.     0.002   375.76   1.789E-01   
 Gd-153     102.99       102.        -8.    -0.005   173.48  -5.100E-01   
 Np-239     103.02        98.       -11.    -0.006   136.27  -5.798E-01   
 EU-155     105.10        85.         9.     0.005   144.69   5.748E-01   
 EU-152     121.42       115.       -12.    -0.006   134.60  -5.367E-01   
 CO-57      121.89       108.        -5.    -0.003   299.21  -7.721E-02   
 EU-154     123.36        90.         4.     0.002   305.29   1.451E-01   
 PA-234     131.10       103.        -6.    -0.003   247.30  -4.441E-01   
 HF-181     133.12        90.        -2.    -0.001   723.86  -5.874E-02   
 HF-181     135.61        96.       -11.    -0.006   126.48  -2.649E+00   
 Tc-99m     140.65        98.       -14.    -0.008   105.36  -2.217E-01   
 U-235      143.75        77.        19.     0.011    67.94   2.502E+00   
 U-235      163.43        64.        20.     0.011    59.62   6.172E+00   
 CE-139     165.42        82.       -15.    -0.008    88.09  -2.884E-01   
 TH-229     193.26        78.       -13.    -0.007    96.61  -5.160E+00   
 U-235      205.28        68.        11.     0.006   110.99   3.832E+00   
 TH-229     210.90        92.       -10.    -0.006   133.43  -6.231E+00   
 TH-227     235.97       455.         6.     0.003   523.23   9.076E-01   
 EU-152     244.26        86.       -17.    -0.009    80.65  -4.449E+00   
 TH-227     254.70        41.        -3.    -0.002   272.39  -9.849E-01   
 Cd-113m    263.44        43.        -1.    -0.001   812.37  -3.967E+02   
 Ir-192     295.12        30.        94.     0.052    13.27   7.017E+00   
 PA-231     299.80        35.        20.     0.011    47.27   1.856E+01   
 PA-233     299.80        35.        20.     0.011    47.27   7.368E+00   
 PA-231     303.36        65.        -7.    -0.004   175.62  -5.310E+00   
 BA-133     303.34        65.        -7.    -0.004   171.70  -8.540E-01   
 Ir-192     308.36        44.        -3.    -0.002   305.76  -2.296E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:54:17 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140443.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233     312.73        41.        -5.    -0.003   184.68  -3.286E-01   
 Ir-192     316.57        42.        11.     0.006    90.18   2.933E-01   
 CR-51      317.60        24.         5.     0.003   134.99   1.296E+00   
 La-140     328.67        43.        -4.    -0.002   265.08  -4.257E-01   
 Cs-136     339.46        63.       -12.    -0.006   101.22  -6.154E-01   
 EU-152     343.85        32.        -2.    -0.001   335.01  -2.298E-01   
 HF-181     347.03        27.         2.     0.001   429.71   2.880E-01   
 I-131      364.86        45.        -7.    -0.004   133.56  -2.357E-01   
 SB-125     427.56        35.        -7.    -0.004   134.52  -6.480E-01   
 AG-108M    432.86        18.         2.     0.001   300.99   6.778E-02   
 pm-146     454.58        31.        -2.    -0.001   341.68  -1.112E-01   
 Ir-192     467.62        21.        -3.    -0.002   248.80  -1.639E-01   
 HF-181     482.34        23.        -1.    -0.001   509.21  -5.417E-02   
 La-140     486.87        19.         2.     0.001   288.38   1.563E-01   
 RU-103     497.68        21.         1.     0.001   450.72   5.315E-02   
 RH-106     510.91        35.        46.     0.025    23.51   7.617E+00   
 Nd-147     530.76        24.        -2.    -0.001   420.13  -4.434E-01   
 CS-134     568.59        26.         1.     0.001   642.77   2.649E-01   
 PA-234     568.71        26.         1.     0.000   866.53   3.718E-01   
 SB-124     604.82        21.         1.     0.001   594.60   4.267E-02   
 RU-103     609.19        20.       122.     0.068    10.46   8.027E+01   
 AG-108M    613.37        35.        -7.    -0.004   131.09  -2.842E-01   
 PM-144     616.63        16.         9.     0.005    70.80   3.476E-01   
 RH-106     621.68        14.         4.     0.002   156.73   1.397E+00   
 SB-125     635.90        29.        -1.     0.000   986.30  -2.706E-01   
 CS-137     660.76        16.         2.     0.001   262.53   1.062E-01   
 NB-94      703.03        21.         2.     0.001   294.32   9.620E-02   
 AG-108M    721.17        13.         1.     0.001   364.96   6.700E-02   
 EU-154     720.07        10.         1.     0.001   318.50   3.055E-01   
 BI-212     727.17        15.        14.     0.008    48.52   7.873E+00   
 pm-146     735.43        17.        -1.    -0.001   482.10  -2.377E-01   
 pm-146     747.98        19.        -1.     0.000   923.05  -8.750E-02   
 ZR-95      756.66        25.        -4.    -0.002   204.50  -2.951E-01   
 AG-110M    763.49        24.         5.     0.003   147.80   9.892E-01   
 BI-212     785.36        16.         3.     0.002   206.11   1.010E+01   
 CS-134     794.82        18.         6.     0.003   113.13   3.067E-01   
 CS-134     802.12        19.         3.     0.002   212.00   1.616E+00   
 La-140     816.61        15.         1.     0.000   887.98   1.257E-01   
 Cs-136     818.96        21.        -3.    -0.002   212.98  -1.491E-01   
 MN-54      834.89        19.         2.     0.001   263.28   1.163E-01   
 Co-56      845.49        21.        -4.    -0.002   170.16  -1.931E-01   
 EU-154     873.39        16.         1.     0.001   435.65   5.352E-01   
 PA-234     880.42        21.        -2.    -0.001   337.53  -1.639E+00   
 AG-110M    884.92        18.         3.     0.002   209.34   2.030E-01   
 Sc-46      889.20        22.        -5.    -0.003   139.15  -2.536E-01   
 y-88       899.11        18.        -2.    -0.001   395.01  -8.442E-02   
 AG-110M    939.86        25.        -5.    -0.003   159.25  -7.030E-01   
 PA-234     946.03        21.        -4.    -0.002   150.76  -1.763E+00   
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     999.74        16.         1.     0.001   411.07   7.238E-01   
 EU-154    1005.31        19.        -4.    -0.002   151.80  -1.318E+00   
 RH-106    1049.27        14.         6.     0.004    92.13   2.325E+01   
 Ga-68     1074.59        13.         5.     0.003   118.48   9.523E+00   
 FE-59     1098.05        14.         6.     0.003    98.04   6.178E-01   
 ZN-65     1117.05        51.       -10.    -0.005   110.27  -1.126E+00   
 Sc-46     1120.07        22.        20.     0.011    40.17   1.200E+00   
 Ta-182    1120.05        20.        20.     0.011    37.86   3.507E+00   
 CO-60     1172.85        24.        -3.    -0.002   245.28  -1.821E-01   
 Ta-182    1187.99        27.         1.     0.001   546.47   5.318E-01   
 Ta-182    1221.50        17.         7.     0.004    93.29   1.612E+00   
 Co-56     1238.73        28.         3.     0.002   225.37   3.344E-01   
 NA-22     1274.57        18.        -1.    -0.001   602.92  -6.595E-02   
 EU-154    1274.56        18.        -1.    -0.001   602.01  -1.876E-01   
 FE-59     1291.32        17.        -1.     0.000   837.47  -1.090E-01   
 CO-60     1333.37        12.        -1.    -0.001   385.87  -9.110E-02   
 EU-152    1408.44         3.         6.     0.003    58.02   2.011E+00   
 Co-56     1769.42        17.        -5.    -0.003   118.17  -2.932E+00   
 y-88      1836.71         2.         3.     0.001    91.32   2.359E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.7880E-01    1.7880E-01    1.168E+03%                7.66E+00
 NA-22  #A   -6.5953E-02   -6.5953E-02    6.029E+02%                1.47E+00
 K-40         2.5055E+02    2.5055E+02    5.283E+00%                8.95E+00
 Sc-46  #A    4.7328E-01    4.7329E-01    4.017E+01%                1.24E+00
 CR-51  #A    1.2958E+00    1.2958E+00    1.350E+02%                6.11E+00
 MN-54  #A    1.1632E-01    1.1632E-01    2.633E+02%                1.11E+00
 FE-59  #A    6.1776E-01    6.1777E-01    9.804E+01%                2.09E+00
 Co-56  #A    1.6825E-02    1.6825E-02    1.412E+02%                1.17E+00
 CO-57  #A   -7.7206E-02   -7.7206E-02    2.992E+02%                7.95E-01
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.68E-01
 CO-60  #A   -9.1101E-02   -9.1101E-02    3.859E+02%                1.31E+00
 ZN-65  #A   -1.1258E+00   -1.1258E+00    1.103E+02%                4.23E+00
 NB-94  #A    9.6204E-02    9.6204E-02    2.943E+02%                1.03E+00
 ZR-95  #A   -2.9510E-01   -2.9510E-01    2.045E+02%                2.14E+00
 NB-95  #A    8.9640E-04    8.9641E-04    3.409E+04%                1.13E+00
 RU-103 #A    5.3149E-02    5.3150E-02    4.507E+02%                8.73E-01
 RH-106 #A    4.3635E+00    4.3635E+00    9.090E+01%                7.85E+00
 AG-108M#A    6.7387E-02    6.7387E-02    2.365E+02%                7.43E-01
 AG-110M#A    3.8748E-01    3.8748E-01    1.281E+02%                1.53E+00
 SN-113 #A    5.0286E-03    5.0286E-03    6.472E+03%                1.19E+00
 SB-124 #A    4.2672E-02    4.2672E-02    5.946E+02%                9.29E-01
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 SB-125 #A   -6.4801E-01   -6.4801E-01    1.345E+02%                3.02E+00
 I-131  #A   -2.3565E-01   -2.3566E-01    1.336E+02%                1.08E+00
 Gd-153 #A    1.7887E-01    1.7887E-01    3.758E+02%                2.32E+00
 Ga-68  #A    9.4668E+00    9.5234E+00    1.185E+02%                3.98E+01
 Tc-99m #A   -2.2142E-01   -2.2167E-01    1.054E+02%                7.88E-01
 BA-133 #A    6.7537E-03    6.7537E-03    5.007E+03%                1.23E+00
 CS-134 #A    2.1531E-01    2.1531E-01    1.131E+02%                1.12E+00
 CS-137 #A    1.0617E-01    1.0617E-01    2.625E+02%                1.02E+00
 CE-139 #A   -2.8841E-01   -2.8841E-01    8.809E+01%                8.52E-01
 Ba-140  A   -1.8277E-01   -1.8277E-01    2.365E+02%                3.41E+00
 La-140 #A    6.1138E-02    6.1139E-02    2.884E+02%                1.89E+00
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.50E+00
 CE-144 #A    5.6721E-02    5.6721E-02    2.824E+03%                5.60E+00
 PM-144 #A    1.7773E-01    1.7773E-01    7.080E+01%                1.02E+00
 EU-152 #A   -2.2982E-01   -2.2982E-01    3.350E+02%                2.75E+00
 EU-154 #A    3.1398E-01    3.1398E-01    1.860E+02%                8.62E+00
 EU-155 #A    5.7476E-01    5.7476E-01    1.447E+02%                2.84E+00
 HF-181 #A   -2.2431E-04   -2.2431E-04    3.331E+02%                1.00E+00
 Ta-182 #A    3.5072E+00    3.5072E+00    3.786E+01%                4.02E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.98E-01
 TL-208       3.3864E+00    3.3864E+00    1.584E+01%                1.04E+00
 pm-146 #A   -8.7498E-02   -8.7498E-02    9.231E+02%                2.99E+00
 y-88   #A    8.0329E-02    8.0330E-02    9.132E+01%                1.22E+00
 Cd-113m#A   -3.9669E+02   -3.9669E+02    8.124E+02%                1.15E+04
 Cd-109 #A    1.3066E+01    1.3066E+01    4.713E+01%                2.00E+01
 PB-210 #A   -6.7989E+00   -6.7989E+00    2.649E+02%                3.55E+01
 PB-212       7.4708E+00    7.4708E+00    1.100E+01%                2.11E+00
 PB-214       1.2893E+01    1.2893E+01    7.751E+00%                1.65E+00
 BI-207 #A   -5.8189E-03   -5.8189E-03    4.733E+03%                1.01E+00
 BI-212 #A    7.8733E+00    7.8733E+00    4.852E+01%                1.20E+01
 BI-214       1.0623E+01    1.0623E+01    1.045E+01%                1.93E+00
 BI-210M#A    3.3004E-02    3.3004E-02    1.175E+03%                1.39E+00
 RA-224  A    3.7458E+00    3.7458E+00    1.891E+02%                2.42E+01
 AC-228       5.8012E+00    5.8012E+00    2.027E+01%                2.52E+00
 TH-227 #A    9.0757E-01    9.0757E-01    5.232E+02%                1.60E+01
 TH-229 #A   -5.1604E+00   -5.1604E+00    9.661E+01%                1.68E+01
 TH-234  A    1.6369E+01    1.6369E+01    4.566E+01%                2.33E+01
 PA-231 #A    5.6883E+00    5.6883E+00    4.727E+01%                3.21E+01
 PA-233 #A    8.0216E-01    8.0216E-01    4.727E+01%                2.12E+00
 PA-234 #A   -1.8871E-01   -1.8871E-01    2.473E+02%                3.77E+00
 PA-234M#A   -3.2046E+01   -3.2046E+01    3.078E+03%                1.80E+02
 U-235  #A    3.7043E+00    3.7043E+00    4.772E+01%                5.63E+00
 AM-241 #A   -5.2745E-01   -5.2745E-01    1.639E+02%                2.94E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.95E+00
 Ir-192 #C    2.0237E+00    2.0237E+00    1.327E+01%                8.94E-01
 Cs-136 #A   -1.4913E-01   -1.4914E-01    2.130E+02%                1.14E+00
 Np-239 #A    4.3542E-02    4.3547E-02    1.911E+03%                2.89E+00
 Nd-147 #A   -4.4337E-01   -4.4338E-01    4.201E+02%                6.75E+00
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  1999.7 keV)     3.071E+02  Bq/Sample     
 Total Decayed Activity (  277.1 to  1999.7 keV) 3.0709427E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140478 
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_160-5429-A-2-D 
             Detector: Ge 3 SN/131        
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: 160-5429-A-2-D
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 08:21         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 08:21:17      Real Time: 1803   sec
        Analysis Time: 3/4/2014 08:51         Dead Time: 0.18   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     1.356E+00    1.356E+00    8.433E+00
NA-22      8.623E-03         4177.0     3.602E-01    3.602E-01    1.349E+00
K-40       1.987E+02            5.9     1.175E+01    1.554E+01    1.172E+01
Sc-46      5.760E-01           38.2     2.199E-01    2.219E-01    7.443E-01
CR-51      2.604E+00           73.6     1.917E+00    1.922E+00    6.399E+00
MN-54      2.248E-02         1233.0     2.772E-01    2.772E-01    1.027E+00
FE-59      1.979E-01           62.1     1.229E-01    1.233E-01    2.397E+00
Co-56      3.634E-01           83.9     3.051E-01    3.056E-01    1.025E+00
CO-57     -1.806E-03        10620.0     1.919E-01    1.919E-01    6.705E-01
CO-58      1.280E-03        23480.0     3.006E-01    3.006E-01    1.107E+00
CO-60      4.285E-02          864.2     3.703E-01    3.703E-01    1.379E+00
ZN-65     -1.012E+00           94.2     9.525E-01    9.538E-01    3.236E+00
NB-94     -7.479E-02          386.6     2.892E-01    2.892E-01    1.043E+00
ZR-95      0.000E+00          707.1     4.972E-01    4.972E-01    2.148E+00
NB-95      0.000E+00         1000.0     1.544E-01    1.544E-01    1.034E+00
RU-103     2.089E-02         1171.0     2.446E-01    2.447E-01    8.908E-01
RH-106    -5.932E-01          436.2     2.588E+00    2.588E+00    9.354E+00
AG-108M    3.201E-01           71.3     2.284E-01    2.290E-01    7.611E-01
AG-110M    5.305E-02          536.6     2.847E-01    2.847E-01    1.216E+00
SN-113    -1.530E-01          198.1     3.030E-01    3.031E-01    1.072E+00
SB-124     0.000E+00         1000.0     7.019E-02    7.019E-02    1.481E+00
SB-125     5.405E-01          108.3     5.852E-01    5.858E-01    1.839E+00
I-131      4.305E-01           55.9     2.405E-01    2.415E-01    7.800E-01
Gd-153     5.029E-02         1308.0     6.576E-01    6.576E-01    2.272E+00
Ga-68     -5.926E+00          242.9     1.439E+01    1.440E+01    5.123E+01
Tc-99m    -4.812E-02          416.1     2.002E-01    2.002E-01    6.939E-01
BA-133    -2.492E-01          128.8     3.211E-01    3.213E-01    1.111E+00
CS-134     5.238E-01           45.6     2.390E-01    2.406E-01    3.088E+00
CS-137     1.942E-01          144.7     2.810E-01    2.812E-01    9.927E-01
CE-139    -4.677E-02          463.0     2.165E-01    2.166E-01    7.548E-01
Ba-140    -4.065E-01          150.6     6.120E-01    6.124E-01    3.468E+00
La-140     1.317E-01          148.9     1.961E-01    1.962E-01    2.898E+00
CE-141     5.501E-02          618.8     3.404E-01    3.404E-01    1.188E+00
CE-144    -1.530E+00          104.5     1.598E+00    1.600E+00    5.391E+00
PM-144     1.601E-01          114.8     1.838E-01    1.839E-01    1.001E+00
EU-152     4.045E-01          142.2     5.754E-01    5.758E-01    2.662E+00
EU-154     0.000E+00          707.1     7.411E-01    7.411E-01    7.806E+00
EU-155     2.396E+00           22.6     5.418E-01    5.575E-01    2.395E+00
HF-181     2.163E-02         1305.0     2.822E-01    2.823E-01    1.024E+00
Ta-182     5.581E-01          157.2     8.773E-01    8.777E-01    5.218E+00
Hg-203    -1.762E-01          162.9     2.870E-01    2.872E-01    9.869E-01
TL-208     3.464E+00           11.6     4.019E-01    4.402E-01    4.468E-01
pm-146     3.143E-01           65.7     2.065E-01    2.072E-01    2.646E+00
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y-88       0.000E+00          707.1     7.009E-02    7.009E-02    7.077E-01
Cd-113m    1.904E+03          139.1     2.648E+03    2.651E+03    9.205E+03
Cd-109    -1.864E+01           42.5     7.921E+00    7.988E+00    2.568E+01
PB-210     5.104E+00          147.8     7.543E+00    7.549E+00    2.695E+01
PB-212     7.957E+00            9.1     7.202E-01    8.852E-01    1.634E+00
PB-214     1.056E+01            9.3     9.783E-01    1.122E+00    1.846E+00
BI-207     9.257E-02          235.3     2.178E-01    2.179E-01    7.853E-01
BI-212     1.073E+01           35.3     3.793E+00    3.833E+00    1.117E+01
BI-214     1.214E+01            8.6     1.039E+00    1.215E+00    1.749E+00
BI-210M    1.363E-01          265.9     3.626E-01    3.627E-01    1.275E+00
RA-224     6.818E+00          102.4     6.981E+00    6.995E+00    2.348E+01
AC-228     6.737E+00           14.9     1.004E+00    1.061E+00    1.193E+00
TH-227     1.065E+00          130.0     1.385E+00    1.386E+00    1.585E+01
TH-229     4.969E-02         8042.0     3.996E+00    3.996E+00    1.412E+01
TH-234     1.871E+01           32.5     6.089E+00    6.167E+00    1.829E+01
PA-231     8.485E+00           32.6     2.770E+00    2.808E+00    2.603E+01
PA-233     1.879E+00           32.6     6.133E-01    6.216E-01    1.581E+00
PA-234     3.077E-01          249.0     7.663E-01    7.664E-01    3.057E+00
PA-234M    3.154E+01          130.5     4.115E+01    4.118E+01    1.297E+02
U-235      1.811E+00           84.5     1.530E+00    1.533E+00    5.647E+00
AM-241     1.023E+00           65.2     6.668E-01    6.689E-01    2.202E+00
Np-237     7.933E+00           22.6     1.789E+00    1.842E+00    5.399E+00
Ir-192     2.205E+00           11.1     2.455E-01    2.780E-01    7.047E-01
Cs-136     1.093E-01          252.9     2.765E-01    2.766E-01    9.998E-01
Np-239    -8.257E-01          102.2     8.434E-01    8.449E-01    2.836E+00
Nd-147     0.000E+00         1000.0     8.376E-01    8.376E-01    6.510E+00
-----------------------------------------------------------------------------
Total      2.252E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Sample description                                             
      104259_Gamma_160-5429-A-2-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140478.An1

 Acquisition information
        Start time:                 3/4/2014 8:21:17 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.18 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 8:21:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   33 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0991

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.37        9.  53.66   0.82  2.214E-02    46.54   4.250    PBC<MDA PB210 
    50.25       11. 130.03   0.82  2.503E-02    50.14   8.000    PBC<MDA TH227 
    58.76       21.  65.17   0.83  3.182E-02    59.54  35.900    PBC<MDA AM241 
    63.28       61.  23.39   0.59  3.416E-02    63.29   3.810  1.871E+01 TH234 
    74.68      111.  16.38   0.85  3.987E-02
    77.10      178.  10.89   0.85  4.082E-02
    80.65       19.  75.97   0.85  4.217E-02    80.99  34.060    PBC<MDA BA133 
                                                80.99  34.060  7.362E-01 BA133 
    86.95      102.  22.96   0.98  4.380E-02    86.49  13.100  9.934E+00 Np237 
                                                86.54  30.700  4.238E+00 EU155 
                                                86.54  30.700  4.238E+00 EU155 
    92.57       39.  33.25   0.87  4.491E-02    92.59   5.584    PBC<MDA TH234 
    93.33       16. 101.60   0.87  4.503E-02    93.35   5.561    PBC<MDA AC228 
    99.64       21.  64.72   0.87  4.577E-02    99.50  15.000    PBC<MDA Np239 
                                                99.50  15.000  1.705E+00 Np239 
   104.12       19.  71.77   0.88  4.605E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  1.067E+00 EU155 
                                               103.70  24.000  9.440E-01 Np239 
   104.49       17.  73.72   0.88  4.612E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  9.764E-01 EU155 
                                               105.31  21.200  9.764E-01 EU155 
                                               106.13  22.700  9.114E-01 Np239 
   120.07        8. 142.24   0.90  4.566E-02   121.78  28.580    PBC<MDA EU152 
                                               121.78  28.580  3.606E-01 EU152 
   143.77       17.  84.50   0.92  4.285E-02   143.79  10.960    PBC<MDA U235  
   146.30        2. 618.76   0.92  4.257E-02   145.44  48.200    PBC<MDA CE141 
   206.26        4. 279.22   0.98  3.437E-02   205.33   5.010    PBC<MDA U235  
   238.65      206.   8.45   1.02  3.105E-02   238.63  43.300  7.957E+00 PB212 
   241.00       16. 102.40   1.02  3.084E-02   240.99   4.100    PBC<MDA RA224 
   242.00       67.  19.37   1.02  3.075E-02   242.00   7.430  1.567E+01 PB214 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   263.55        6. 139.09   1.04  2.900E-02   263.70   0.006    PBC<MDA Cd113m
   265.95        4. 265.93   1.04  2.884E-02   265.83  50.000    PBC<MDA BI210M
   277.56       12.  88.14   1.06  2.801E-02   277.28   6.310    PBC<MDA TL208 
   295.17      143.  10.63   0.71  2.683E-02   295.09  19.300  1.434E+01 PB214 
                                               295.95  30.160  9.837E+00 Ir192 
   299.92       32.  25.77   0.75  2.652E-02   300.03   3.280  2.043E+01 PB212 
                                               300.07   2.460  2.725E+01 PA231 
                                               300.18   6.200  1.081E+01 PA233 
                                               300.07   2.460  2.725E+01 PA231 
   300.03       28.  32.64   1.08  2.651E-02   300.03   3.280  1.797E+01 PB212 
                                               300.07   2.460  2.397E+01 PA231 
                                               300.18   6.200  9.512E+00 PA233 
   300.03       28.  32.64   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.397E+01 PA231 
                                               300.18   6.200  9.512E+00 PA233 
   306.96        2. 355.08   1.08  2.623E-02
   311.66        9.  83.00   1.09  2.581E-02   312.01  36.000    PBC<MDA PA233 
   320.00       12.  73.61   1.10  2.536E-02   320.08   9.940    PBC<MDA CR51  
   327.79        7. 148.92   1.11  2.489E-02   328.76  20.300    PBC<MDA La140 
   338.26       34.  40.49   0.35  2.439E-02   338.32  12.010  6.511E+00 AC228 
   351.92      186.   8.47   1.31  2.372E-02   351.93  37.600  1.056E+01 PB214 
   364.71       15.  55.86   1.14  2.315E-02   364.48  81.700    PBC<MDA I131  
   429.92        1. 869.42   1.20  2.065E-02   427.88  29.600    PBC<MDA SB125 
   434.74       11.  71.34   1.21  2.045E-02   433.94  90.480    PBC<MDA AG108M
   453.93       11.  65.73   1.23  1.980E-02   453.88  65.000    PBC<MDA pm146 
   462.44        7. 108.26   1.24  1.951E-02   463.37  10.470    PBC<MDA SB125 
   478.91        1. 611.35   1.25  1.911E-02
   511.27      116.  13.24   1.88  1.815E-02   511.86  20.000  1.775E+01 RH106 
   561.10        8.  73.02   1.34  1.693E-02   563.24   8.350    PBC<MDA CS134 
   569.25        3. 262.57   1.34  1.680E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.029E+00 PA234 
                                               569.70  97.740  8.637E-02 BI207 
   569.33        3. 249.03   1.34  1.679E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.071E+00 PA234 
                                               569.70  97.740  8.986E-02 BI207 
   569.69        3. 235.27   1.34  1.679E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.103E+00 PA234 
                                               569.70  97.740  9.257E-02 BI207 
   583.27       87.  11.60   1.24  1.651E-02   583.02  84.500  3.452E+00 TL208 
   609.05      181.   7.83   1.14  1.599E-02   609.31  46.090  1.250E+01 BI214 
                                               610.30   5.750  1.096E+02 RU103 
   617.29        3. 252.41   1.39  1.582E-02   618.06  99.100    PBC<MDA PM144 
   660.60        4. 144.72   1.43  1.504E-02   661.66  85.210    PBC<MDA CS137 
   697.55        7. 114.76   1.46  1.448E-02   696.54  99.000    PBC<MDA PM144 
   726.95       20.  35.34   1.49  1.402E-02   727.17   7.550    PBC<MDA BI212 
   734.67        3. 239.23   1.50  1.390E-02   735.72  22.500    PBC<MDA pm146 
   766.74        6. 130.49   1.53  1.348E-02   766.41   0.294    PBC<MDA PA234M
   794.80       14.  45.63   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
   803.04        3. 240.48   1.56  1.303E-02   801.95   8.690    PBC<MDA CS134 
   818.84        3. 252.90   1.58  1.283E-02   818.50 100.000    PBC<MDA Cs136 
   846.25        1. 628.00   1.60  1.251E-02   846.77  99.935    PBC<MDA Co56  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   860.55        7.  80.38   1.61  1.236E-02   860.56  12.420    PBC<MDA TL208 
   893.18        4. 112.93   1.64  1.205E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  1.855E-01 Sc46  
   911.52       45.  14.91   0.35  1.183E-02   911.07  29.000  7.285E+00 AC228 
   969.05       21.  40.29   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
  1000.99        2. 275.96   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1111.88        4. 161.03   1.84  1.016E-02  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  1.551E+00 EU152 
  1120.60       46.  14.74   0.71  1.010E-02  1120.29  15.100  1.470E+01 BI214 
                                              1120.55  99.987  2.530E+00 Sc46  
                                              1120.55  99.987  2.530E+00 Sc46  
  1121.33        1. 624.18   1.85  1.010E-02  1121.30  34.900    PBC<MDA Ta182 
  1188.83        4. 157.20   1.91  9.648E-03  1189.05  16.200    PBC<MDA Ta182 
  1216.62        2. 230.92   1.93  9.449E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.41        9.  83.94   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1291.30        7.  62.14   1.99  9.048E-03  1291.60  43.200    PBC<MDA FE59  
  1334.86        1. 864.19   2.03  8.830E-03  1332.50  99.980    PBC<MDA CO60  
  1384.53        1. 536.59   2.07  8.571E-03  1384.30  24.290    PBC<MDA AG110M
  1460.57      321.   5.78   1.51  8.218E-03  1460.83  10.670  1.987E+02 K40   
  1764.16       10.  29.79   2.37  7.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.31    74.64       108.       114. 2.855E+03   18.01   0.849  -       M
   308.01    77.06        87.       191. 4.688E+03   11.28   0.630  -      sM
   347.58    86.95       166.        59. 1.344E+03   33.61   0.983  -       M

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.15    46.37        85.         9.     0.005    53.66   0.818 
 TH-227    200.66    50.25        95.        11.     0.006   130.03   0.822s
 AM-241    234.74    58.76        83.        21.     0.012    65.17   0.832s
 TH-234    252.85    63.28        74.        44.     0.024    23.39   0.586s
 BA-133    322.36    80.65        95.        19.     0.011    75.97   0.854s
 Np-237    348.28    87.12       129.        82.     0.045    22.55   0.860 
 EU-155    348.27    87.12       129.        82.     0.045    22.62   0.860 
 Cd-109    353.83    88.51       255.       -56.    -0.031    42.50   0.861 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147    364.41    91.15       216.       -21.    -0.012   100.70   0.865s
 TH-234    370.17    92.59       133.        39.     0.022    33.25   0.866D
 AC-228    373.21    93.35       129.        16.     0.009   101.60   0.867D
 Np-239    398.40    99.64        82.        21.     0.012    64.72   0.873 
 Np-239    416.33   104.12        81.        19.     0.010    71.77   0.878s
 EU-155    417.80   104.49        72.        17.     0.010    73.72   0.879s
 Np-239    424.16   106.08       119.       -16.    -0.009   102.15   0.880s
 EU-152    480.16   120.07        68.         8.     0.005   142.24   0.896s
 CE-144    533.98   133.51        93.       -14.    -0.008   104.47   0.909 
 CO-57     544.98   136.26        86.        -4.    -0.002   309.86   0.912s
 Tc-99m    562.47   140.63        90.        -3.    -0.002   416.06   0.916s
 U-235     575.03   143.77        93.        17.     0.009    84.50   0.919 
 CE-141    585.17   146.30        78.         2.     0.001   618.76   0.921s
 Ba-140    651.38   162.84       100.       -16.    -0.009    89.82   0.939s
 U-235     651.35   162.84        82.       -14.    -0.008    92.93   0.939s
 CE-139    662.75   165.68        75.        -3.    -0.001   462.96   0.942s
 U-235     825.18   206.26        72.         4.     0.002   279.22   0.982s
 PB-212    954.73   238.63        62.       193.     0.107     8.45   1.016D
 RA-224    964.16   240.99       118.        16.     0.009   102.40   1.018D
 PB-214    968.20   242.00        58.        60.     0.034    20.83   1.019D
 EU-152    980.07   244.96        74.       -10.    -0.006   125.66   1.022s
 TH-227   1025.21   256.24        74.        -1.    -0.001   831.81   1.034s
 Cd-113m  1054.46   263.55        31.         6.     0.003   139.09   1.041s
 BI-210M  1064.08   265.95        43.         4.     0.002   265.93   1.044s
 TL-208   1110.55   277.56        46.        12.     0.006    88.14   1.055s
 Hg-203   1116.58   279.07        65.        -7.    -0.004   162.92   1.057s
 I-131    1137.51   284.30        56.        -2.    -0.001   704.24   1.062s
 PB-214   1181.00   295.17        33.       134.     0.074    10.63   0.713s
 Ir-192   1180.82   295.12        35.       126.     0.070    11.13   1.074s
 PB-212   1200.04   299.92        12.        32.     0.018    25.77   0.753s
 PA-231   1200.47   300.03        28.        28.     0.016    32.64   1.078s
 PA-233   1200.47   300.03        28.        28.     0.016    32.64   1.078 
 PA-231   1211.97   302.91        50.        -6.    -0.004   158.92   1.081s
 BA-133   1211.99   302.91        51.        -7.    -0.004   153.98   1.081s
 Ba-140   1228.19   306.96        26.         2.     0.001   355.08   1.083s
 PA-233   1247.02   311.66        26.         9.     0.005    83.00   1.090s
 Ir-192   1266.16   316.45        30.        -1.    -0.001   587.25   1.094s
 CR-51    1280.39   320.00        32.        12.     0.007    73.61   1.098s
 La-140   1311.55   327.79        48.         7.     0.004   148.92   1.107s
 AC-228   1353.45   338.26        37.        34.     0.019    40.49   0.354s
 Cs-136   1358.81   339.60        61.       -10.    -0.006   110.69   1.118s
 EU-152   1376.17   343.93        36.        -2.    -0.001   537.56   1.122s
 PB-214   1408.13   351.92        33.       170.     0.094     8.47   1.313 
 BA-133   1415.42   353.74        32.        -7.    -0.004   128.82   1.134s
 I-131    1459.32   364.71        26.        15.     0.008    55.86   1.142s
 SN-113   1570.27   392.44        28.        -4.    -0.002   198.09   1.169s
 SB-125   1720.28   429.92        14.         1.     0.000   869.42   1.205s
 AG-108M  1739.53   434.74        24.        11.     0.006    71.34   1.211s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 pm-146   1816.33   453.93        22.        11.     0.006    65.73   1.230 
 SB-125   1850.37   462.44        25.         7.     0.004   108.26   1.240s
 Ir-192   1874.25   468.40        29.        -3.    -0.001   287.91   1.244s
 PM-144   1916.28   478.91        22.         1.     0.001   611.35   1.253s
 La-140   1947.66   486.75        31.        -6.    -0.003   147.65   1.263s
 RH-106   2045.78   511.27        20.       116.     0.064    13.24   1.880s
 Ba-140   2147.78   536.77        26.        -5.    -0.003   150.58   1.311s
 CS-134   2245.17   561.10        12.         8.     0.004    73.02   1.336s
 CS-134   2277.76   569.25        21.         3.     0.001   262.57   1.342s
 PA-234   2278.06   569.33        21.         3.     0.001   249.03   1.342s
 BI-207   2279.52   569.69        19.         3.     0.002   235.27   1.343s
 TL-208   2333.84   583.27         3.        87.     0.048    11.60   1.240 
 SB-125   2402.38   600.40        34.        -2.    -0.001   370.67   1.372s
 BI-214   2436.98   609.05        19.       166.     0.092     7.83   1.139s
 RU-103   2437.90   609.28        26.       144.     0.080     9.72   1.382s
 AG-108M  2448.43   611.91        26.        -6.    -0.003   131.81   1.385s
 PM-144   2469.94   617.29        26.         3.     0.002   252.41   1.389s
 RH-106   2490.24   622.36        26.        -2.    -0.001   436.19   1.393s
 SB-125   2542.86   635.51        30.        -3.    -0.002   291.98   1.406s
 I-131    2544.54   635.93        27.        -3.    -0.002   278.93   1.407s
 AG-110M  2630.60   657.44        23.        -4.    -0.002   170.28   1.427s
 CS-137   2643.23   660.60        19.         4.     0.002   144.72   1.430s
 PM-144   2791.05   697.55        25.         7.     0.004   114.76   1.463s
 NB-94    2810.76   702.48        26.        -2.    -0.001   386.64   1.469s
 SB-124   2890.78   722.48        27.        -5.    -0.003   164.87   1.488s
 AG-108M  2891.57   722.68        27.        -4.    -0.002   173.92   1.488s
 EU-154   2894.69   723.46        30.        -4.    -0.002   193.13   1.488s
 BI-212   2908.65   726.95        16.        20.     0.011    35.34   1.492s
 pm-146   2939.54   734.67        27.         3.     0.002   239.23   1.500s
 pm-146   2996.33   748.87        18.        -2.    -0.001   386.53   1.510s
 AG-110M  3059.18   764.58        37.        -5.    -0.003   173.51   1.526s
 PA-234M  3067.80   766.74        28.         6.     0.003   130.49   1.528s
 EU-152   3115.76   778.72        23.        -2.    -0.001   364.78   1.540s
 CS-134   3180.06   794.80        14.        14.     0.008    45.63   1.556s
 CS-134   3213.00   803.04        20.         3.     0.002   240.48   1.561s
 Cs-136   3276.23   818.84        19.         3.     0.001   252.90   1.576s
 Co-56    3385.85   846.25        19.         1.     0.001   628.00   1.602s
 TL-208   3443.04   860.55        14.         7.     0.004    80.38   1.615s
 NB-94    3484.88   871.01        22.        -2.    -0.001   296.55   1.625s
 PA-234   3521.09   880.06        21.        -2.    -0.001   381.55   1.633s
 PA-234   3533.80   883.24        17.        -2.    -0.001   394.21   1.636s
 Sc-46    3573.57   893.18         8.         4.     0.002   112.93   1.641s
 AC-228   3646.89   911.52         0.        45.     0.025    14.91   0.349s
 AG-110M  3753.64   938.21        33.        -9.    -0.005    92.83   1.685s
 PA-234   3782.81   945.50        28.        -2.    -0.001   385.38   1.692s
 EU-152   3851.96   962.79        29.        -5.    -0.003   173.87   1.709s
 AC-228   3876.98   969.05        26.        21.     0.012    40.29   1.713s
 PA-234M  4004.72  1000.99        16.         2.     0.001   275.96   1.742s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   4024.11  1005.84        21.        -4.    -0.002   179.71   1.745s
 Co-56    4156.79  1039.02        28.        -1.    -0.001   583.77   1.774s
 Cs-136   4192.60  1047.97        19.        -2.    -0.001   316.12   1.783s
 RH-106   4206.30  1051.40        18.        -2.    -0.001   305.52   1.785s
 BI-207   4257.28  1064.15        17.        -3.    -0.002   198.49   1.797s
 Ga-68    4309.86  1077.30        28.        -3.    -0.002   242.86   1.809s
 FE-59    4403.47  1100.71        23.        -5.    -0.003   150.11   1.828s
 EU-152   4448.15  1111.88        17.         4.     0.002   161.03   1.839s
 ZN-65    4469.21  1117.15        34.        -9.    -0.005    94.16   1.843s
 BI-214   4481.76  1120.29        11.        30.     0.017    18.86   1.847D
 Sc-46    4481.62  1120.25        14.        18.     0.010    38.18   1.847s
 Ta-182   4485.81  1121.30        43.         1.     0.001   624.18   1.847D
 CO-60    4690.66  1172.53        18.        -1.    -0.001   607.23   1.892s
 Ta-182   4755.83  1188.83        18.         4.     0.002   157.20   1.906s
 Ta-182   4866.91  1216.62        11.         2.     0.001   230.92   1.934 
 Co-56    4954.05  1238.41        26.         9.     0.005    83.94   1.948s
 FE-59    5165.50  1291.30         7.         7.     0.004    62.14   1.993s
 CO-60    5339.65  1334.86        17.         1.     0.000   864.19   2.028s
 AG-110M  5538.21  1384.53        11.         1.     0.000   536.59   2.071s
 K-40     5842.13  1460.57        11.       314.     0.174     5.78   1.513s
 SB-124   6751.23  1688.04         7.        -1.    -0.001   297.33   2.317s
 BI-214   7055.39  1764.16         9.        10.     0.006    29.79   2.373s
 Co-56    7075.51  1769.19        17.        -5.    -0.003   114.26   2.379s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   8.6230E-03                                      9.50E+02             
                          1274.53 8.623E-03 &(  1.349E+00 4.18E+03 9.99E+01 G  
 
K-40     N   1.9868E+02                                      4.66E+11             
                          1460.83 1.987E+02  (P 1.172E+01 5.78E+00 1.07E+01 G  
 
Sc-46    F   5.7597E-01                                      8.38E+01             
                           889.28 1.855E-01 &(  7.443E-01 1.13E+02 1.00E+02 G  
                          1120.55 9.664E-01 ?(  1.098E+00 3.82E+01 1.00E+02 G  
 
CR-51    F   2.6041E+00                                      2.77E+01             
                           320.08 2.604E+00 &(  6.399E+00 7.36E+01 9.94E+00 G  

Page 178 of 401



      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   2.2482E-02                                      3.12E+02             
                           834.85 2.248E-02 %(  1.027E+00 1.23E+03 1.00E+02 G  
 
FE-59    F   1.9785E-01                                      4.45E+01             
                          1099.25-4.538E-01 ?(  2.397E+00 1.50E+02 5.65E+01 G  
                          1291.60 1.050E+00 ?(  2.118E+00 6.21E+01 4.32E+01 G  
 
Co-56    C   3.6343E-01                                      7.73E+01             
                           846.77 4.426E-02 &(  1.025E+00 6.28E+02 9.99E+01 G  
                          1238.28 8.462E-01 ?(  2.401E+00 8.39E+01 6.61E+01 G  
                          1037.84-4.774E-01 +   1.007E+01 5.84E+02 1.41E+01 G  
                          1771.35-2.779E+00 +   1.108E+01 1.14E+02 1.55E+01  A 
 
CO-57    C  -1.8059E-03                                      2.72E+02             
                           122.06-1.806E-03 %(  6.705E-01 1.06E+04 8.56E+01 G  
                           136.47-5.066E-01 &   5.430E+00 3.10E+02 1.07E+01 G  
 
CO-58    C   1.2800E-03                                      7.09E+01             
                           810.78 1.280E-03 %(  1.107E+00 2.35E+04 9.95E+01 G  
 
CO-60    F   4.2846E-02                                      1.93E+03             
                          1332.50 4.285E-02 ?(  1.379E+00 8.64E+02 1.00E+02 G  
                          1173.24-5.754E-02 +   1.290E+00 6.07E+02 9.99E+01 G  
 
ZN-65    F  -1.0115E+00                                      2.44E+02             
                          1115.55-1.012E+00 ?(  3.236E+00 9.42E+01 5.06E+01 G  
 
NB-94    I  -7.4790E-02                                      7.41E+06             
                           702.63-7.479E-02 ?(  1.043E+00 3.87E+02 9.79E+01 G  
                           871.10-1.051E-01 +   1.125E+00 2.97E+02 9.99E+01 G  
 
RU-103   I   2.0892E-02                                      3.93E+01             
                           497.05 2.089E-02 %(  8.908E-01 1.17E+03 9.09E+01 G  
                           610.30 8.722E+01 ?   1.601E+01 9.72E+00 5.75E+00 GA 
 
RH-106   I  -5.9323E-01                                      3.74E+02             
                           621.92-5.932E-01 ?(  9.354E+00 4.36E+02 9.93E+00 G  
                          1050.36-6.692E+00 +   7.463E+01 3.06E+02 1.56E+00 G  
                           511.86 1.775E+01 *   3.604E+00 1.32E+01 2.00E+01 GA 
 
AG-108M  C   3.2012E-01                                      1.53E+05             
                           433.94 3.201E-01 ?(  7.611E-01 7.13E+01 9.05E+01 G  
                           722.94-1.914E-01 -   1.173E+00 1.74E+02 9.08E+01 G  
                           614.28-2.250E-01 &   1.033E+00 1.32E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   5.3051E-02                                      2.50E+02             
                           884.68-7.833E-03 %(  1.216E+00 4.06E+03 7.27E+01 G  
                           657.76-1.632E-01 +   9.826E-01 1.70E+02 9.46E+01 G  
                           937.49-1.298E+00 +   4.092E+00 9.28E+01 3.44E+01 G  
                          1384.30 2.352E-01 &(  4.800E+00 5.37E+02 2.43E+01 G  
                           763.94-9.512E-01 +   5.760E+00 1.74E+02 2.23E+01 G  
 
SN-113   F  -1.5298E-01                                      1.15E+02             
                           391.69-1.530E-01 ?(  1.072E+00 1.98E+02 6.40E+01 G  
 
SB-125   I   5.4051E-01                                      1.01E+03             
                           427.88 5.621E-02 ?(  1.839E+00 8.69E+02 2.96E+01 G  
                           600.50-4.327E-01 +   5.721E+00 3.71E+02 1.79E+01 G  
                           635.89-8.569E-01 +   8.923E+00 2.92E+02 1.13E+01 G  
                           463.37 1.910E+00 ?(  7.122E+00 1.08E+02 1.05E+01 G  
 
I-131    I   4.3050E-01                                      8.02E+00             
                           364.48 4.305E-01 *(  7.800E-01 5.59E+01 8.17E+01 G  
                           284.30-4.957E-01 &   1.232E+01 7.04E+02 6.14E+00 G  
                           636.97-1.358E+00 -   1.354E+01 2.79E+02 7.17E+00 G  
 
Gd-153   F   5.0288E-02                                      2.42E+02             
                            97.50 5.029E-02 &(  2.272E+00 1.31E+03 3.00E+01 G  
                           103.20 1.922E-02 %   2.494E+00 3.70E+03 2.18E+01 G  
 
Ga-68    C  -5.9258E+00                                      4.71E-02             
                          1077.40-5.926E+00 ?(  5.123E+01 2.43E+02 3.30E+00 G  
 
Tc-99m   I  -4.8121E-02                                      2.51E-01             
                           140.51-4.812E-02 &(  6.939E-01 4.16E+02 8.93E+01 G  
 
BA-133   F  -2.4923E-01                                      3.85E+03             
                           356.00-2.492E-01  (  1.111E+00 1.29E+02 6.20E+01 G  
                           302.85-7.768E-01 +   4.128E+00 1.54E+02 1.83E+01 G  
                           383.84 0.000E+00 &   1.154E+01 1.00E+03 8.94E+00 GA 
                            80.99 7.362E-01 *   1.862E+00 7.60E+01 3.41E+01 GA 
 
CS-134   I   5.2381E-01                                      7.54E+02             
                           604.71 6.918E-02 %(  3.088E+00 1.31E+03 9.76E+01 G  
                           795.87 7.092E-01 ?(  1.003E+00 4.56E+01 8.55E+01 G  
                           569.32 5.486E-01 ?(  5.192E+00 2.63E+02 1.54E+01 G  
                           801.95 1.329E+00 ?(  1.152E+01 2.40E+02 8.69E+00 G  
                           563.24 3.057E+00 ?(  7.471E+00 7.30E+01 8.35E+00 G  
 
CS-137   I   1.9416E-01                                      1.10E+04             
                           661.66 1.942E-01 ?(  9.927E-01 1.45E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -4.6770E-02                                      1.38E+02             
                           165.85-4.677E-02 ?(  7.548E-01 4.63E+02 7.99E+01 G  
 
Ba-140   I  -4.0645E-01                                      1.28E+01             
                           537.26-6.574E-01 &(  3.468E+00 1.51E+02 2.44E+01 G  
                           162.66-3.712E+00 +   1.118E+01 8.98E+01 6.22E+00 G  
                           304.85 1.020E+00 &(  1.304E+01 3.55E+02 4.29E+00 G  
 
La-140   I   1.3166E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  2.898E+00 1.00E+03 9.54E+01 G  
                           487.02-3.633E-01 +   1.869E+00 1.48E+02 4.55E+01 G  
                           328.76 7.504E-01 &(  3.857E+00 1.49E+02 2.03E+01 G  
                           815.77-1.528E-02 %   4.965E+00 8.87E+03 2.33E+01 G  
 
CE-141   I   5.5013E-02                                      3.25E+01             
                           145.44 5.501E-02 ?(  1.188E+00 6.19E+02 4.82E+01 G  
 
CE-144   I  -1.5299E+00                                      2.85E+02             
                           133.54-1.530E+00  (  5.391E+00 1.04E+02 1.11E+01 G  
 
PM-144   C   1.6012E-01                                      3.63E+02             
                           696.54 2.520E-01  (  1.001E+00 1.15E+02 9.90E+01 G  
                           618.06 1.042E-01 &(  9.396E-01 2.52E+02 9.91E+01 G  
                           476.81 7.535E-02 ?(  1.687E+00 6.11E+02 4.20E+01 G  
 
EU-152   F   4.0452E-01                                      4.94E+03             
                           344.29-1.385E-01 &(  2.662E+00 5.38E+02 2.65E+01 G  
                          1112.07 1.551E+00 ?(  8.896E+00 1.61E+02 1.36E+01 G  
                           121.78 3.606E-01 ?(  1.756E+00 1.42E+02 2.86E+01 G  
                           778.92-6.134E-01 +   8.099E+00 3.65E+02 1.29E+01 G  
                           964.11-1.534E+00 +   9.377E+00 1.74E+02 1.46E+01 G  
                           244.69-2.404E+00 +   1.028E+01 1.26E+02 7.58E+00 G  
                          1408.00 0.000E+00 -   6.652E+00 1.00E+03 2.10E+01 GA 
 
EU-155   I   2.3957E+00                                      1.81E+03             
                           105.31 9.764E-01 &(  2.395E+00 7.37E+01 2.12E+01 G  
                            86.54 3.376E+00  (  2.306E+00 2.26E+01 3.07E+01 G  
 
HF-181   F   2.1625E-02                                      4.24E+01             
                           482.00 2.162E-02 %(  1.024E+00 1.31E+03 8.05E+01 G  
                           133.02-2.247E-02 %   1.186E+00 1.50E+03 4.33E+01 G  
                           345.83 0.000E+00 &   4.811E+00 1.00E+03 1.51E+01 G  
                           136.30-7.159E-02 %   9.353E+00 3.72E+03 5.85E+00 G  
 
Ta-182   F   5.5809E-01                                      1.14E+02             
                          1121.30 2.350E-01  (  5.218E+00 6.24E+02 3.49E+01 G  
                          1221.41 4.623E-01  (  3.949E+00 2.31E+02 2.70E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05 1.414E+00 ?(  7.904E+00 1.57E+02 1.62E+01 G  
 
Hg-203   F  -1.7616E-01                                      4.66E+01             
                           279.20-1.762E-01 ?(  9.869E-01 1.63E+02 8.15E+01 G  
 
TL-208   N   3.4637E+00                                      6.98E+02             
                           583.02 3.452E+00  (  4.468E-01 1.16E+01 8.45E+01 G  
                           277.28 3.626E+00 ?(  1.078E+01 8.81E+01 6.31E+00 G  
                           860.56 2.714E+00 -   7.385E+00 8.04E+01 1.24E+01 G  
 
pm-146   C   3.1425E-01                                      2.02E+03             
                           747.16-1.865E-01 ?(  2.646E+00 3.87E+02 3.40E+01 G  
                           735.72 5.609E-01  (  4.779E+00 2.39E+02 2.25E+01 G  
                           453.88 4.908E-01 ?(  1.066E+00 6.57E+01 6.50E+01 G  
 
Cd-113m      1.9040E+03                                      5.33E+03             
                           263.70 1.904E+03 &(  9.205E+03 1.39E+02 6.00E-03   K
 
Cd-109   F  -1.8636E+01                                      4.53E+02             
                            88.04-1.864E+01  (  2.568E+01 4.25E+01 3.79E+00 G  
 
PB-210   N   5.1042E+00                                      8.14E+03             
                            46.54 5.104E+00 &(P 2.695E+01 5.37E+01 4.25E+00 G  
 
PB-212   N   7.9569E+00                                      6.98E+02             
                           238.63 7.957E+00  (P 1.634E+00 8.45E+00 4.33E+01 G  
                           300.03 2.043E+01 +   1.204E+01 2.58E+01 3.28E+00 GA 
 
PB-214   N   1.0562E+01                                      5.84E+05             
                           351.93 1.056E+01  (P 1.846E+00 8.47E+00 3.76E+01 G  
                           295.09 1.434E+01 + P 3.175E+00 1.06E+01 1.93E+01 G  
                           242.00 1.471E+01 + P 9.251E+00 2.08E+01 7.43E+00 GA 
 
BI-207   C   9.2574E-02                                      1.18E+04             
                           569.70 9.257E-02 ?(  7.853E-01 2.35E+02 9.77E+01 G  
                          1063.66-2.191E-01 &   1.565E+00 1.98E+02 7.45E+01 G  
 
BI-212   N   1.0732E+01                                      6.98E+02             
                           727.17 1.073E+01 ?(  1.117E+01 3.53E+01 7.55E+00 G  
                           785.42 1.599E+00 %   6.775E+01 1.13E+03 1.28E+00 GA 
 
BI-214   N   1.2140E+01                                      5.84E+05             
                           609.31 1.250E+01 @(P 1.749E+00 7.83E+00 4.61E+01 G  
                          1120.29 1.105E+01  (P 6.526E+00 1.89E+01 1.51E+01 G  
                          1764.49 5.256E+00 - P 8.489E+00 2.98E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   1.3634E-01                                      1.10E+09             
                           265.83 1.363E-01 &(  1.275E+00 2.66E+02 5.00E+01 G  
                           304.90-6.011E-02 &   2.376E+00 1.10E+03 2.80E+01 G  
 
RA-224   N   6.8176E+00                                      6.98E+02             
                           240.99 6.818E+00  (  2.348E+01 1.02E+02 4.10E+00 G  
 
AC-228   N   6.7367E+00                                      2.10E+03             
                           911.07 7.285E+00  (  1.193E+00 1.49E+01 2.90E+01 G  
                           968.97 5.980E+00 ?(  7.453E+00 4.03E+01 1.75E+01 G  
                           338.32 6.511E+00  (  5.866E+00 4.05E+01 1.20E+01 G  
                            93.35 3.613E+00 -   1.233E+01 1.02E+02 5.56E+00 XA 
 
TH-227   N   1.0648E+00                                      7.95E+03             
                           235.97-2.077E-01 %(  1.585E+01 2.26E+03 1.23E+01 G  
                            50.14 3.021E+00 ?(  1.334E+01 1.30E+02 8.00E+00 G  
                           256.24-3.940E-01 &   1.147E+01 8.32E+02 7.00E+00 G  
 
TH-229   N   4.9692E-02                                      2.68E+06             
                           193.51 4.969E-02 &(  1.412E+01 8.04E+03 4.40E+00 G  
                           210.85 0.000E+00 -   2.300E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   1.8708E+01                                      1.63E+12             
                            63.29 1.871E+01  (P 1.829E+01 2.34E+01 3.81E+00 G  
                            92.59 8.695E+00 - P 1.249E+01 3.32E+01 5.58E+00 G  
 
PA-231   N   8.4847E+00                                      1.20E+07             
                           302.65-4.740E+00 ?(  2.603E+01 1.59E+02 2.88E+00 G  
                           300.07 2.397E+01  (  2.336E+01 3.26E+01 2.46E+00 G  
 
PA-233   C   1.8788E+00                                      7.82E+08             
                           312.01 5.642E-01 &(  1.581E+00 8.30E+01 3.60E+01 G  
                           300.18 9.512E+00  (  9.270E+00 3.26E+01 6.20E+00 G  
 
PA-234   N   3.0770E-01                                      1.63E+12             
                           131.29-3.992E-02 &(  3.057E+00 2.19E+03 1.80E+01 G  
                           946.02-7.069E-01 +   9.798E+00 3.85E+02 1.34E+01 G  
                           569.47 1.071E+00 ?(  9.609E+00 2.49E+02 8.20E+00 G  
                           883.24-7.211E-01 +   1.046E+01 3.94E+02 9.60E+00 G  
                           880.53-1.324E+00 +   1.838E+01 3.82E+02 6.00E+00 GA 
 
PA-234M  N   3.1538E+01                                      1.63E+12             
                          1001.00 1.286E+01 ?(  1.297E+02 2.76E+02 8.37E-01 G  
                           766.41 8.470E+01 &(  3.840E+02 1.30E+02 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.8111E+00                                      2.57E+11             
                           143.79 1.998E+00  (  5.647E+00 8.45E+01 1.10E+01 G  
                           205.33 1.403E+00 &(  1.359E+01 2.79E+02 5.01E+00 G  
                           163.38-3.994E+00 +   1.248E+01 9.29E+01 5.08E+00 G  
 
AM-241   T   1.0232E+00                                      1.58E+05             
                            59.54 1.023E+00 &(  2.202E+00 6.52E+01 3.59E+01 G  
 
Np-237   F   7.9331E+00                                      2.14E+06             
                            86.49 7.933E+00  (  5.399E+00 2.25E+01 1.31E+01 G  
 
Ir-192   F   2.2054E+00                                      7.40E+01             
                           316.49-3.328E-02 ?(  7.047E-01 5.87E+02 8.70E+01 G  
                           468.06-1.496E-01 &   1.537E+00 2.88E+02 5.18E+01 G  
                           308.44 0.000E+00 &   2.919E+00 1.00E+03 3.18E+01 G  
                           295.95 8.666E+00 ?(  2.092E+00 1.11E+01 3.02E+01 G  
 
Cs-136   F   1.0934E-01                                      1.30E+01             
                           818.50 1.093E-01 ?(  9.998E-01 2.53E+02 1.00E+02 G  
                          1048.07-1.307E-01 +   1.504E+00 3.16E+02 8.00E+01 G  
                           340.57-5.064E-01 +   1.905E+00 1.11E+02 4.69E+01 G  
 
Np-239   T  -8.2566E-01                                      2.36E+00             
                           103.70 9.440E-01 &   2.250E+00 7.18E+01 2.40E+01 X  
                           106.13-8.257E-01 ?(  2.836E+00 1.02E+02 2.27E+01 G  
                            99.50 1.705E+00     3.643E+00 6.47E+01 1.50E+01 X  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.25        95.        11.     0.006   130.03   3.021E+00   
 AM-241      58.76        83.        21.     0.012    65.17   1.023E+00   
 BA-133      80.65        95.        19.     0.011    75.97   7.362E-01   
 EU-155      87.12       129.        82.     0.045    22.62   3.376E+00   
 Cd-109      88.51       255.       -56.    -0.031    42.50  -1.864E+01   
 Nd-147      91.15       216.       -21.    -0.012   100.70  -9.302E-01   
 Np-239      99.64        82.        21.     0.012    64.72   1.705E+00   
 Np-239     104.12        81.        19.     0.010    71.77   9.440E-01   
 EU-155     104.49        72.        17.     0.010    73.72   9.764E-01   
 Np-239     106.08       119.       -16.    -0.009   102.15  -8.257E-01   
 EU-152     120.07        68.         8.     0.005   142.24   3.606E-01   
 CE-144     133.51        93.       -14.    -0.008   104.47  -1.530E+00   
 CO-57      136.26        86.        -4.    -0.002   309.86  -5.066E-01   
 Tc-99m     140.63        90.        -3.    -0.002   416.06  -4.812E-02   
 U-235      143.77        93.        17.     0.009    84.50   1.998E+00   
 CE-141     146.30        78.         2.     0.001   618.76   5.501E-02   
 Ba-140     162.84       100.       -16.    -0.009    89.82  -3.712E+00   
 U-235      162.84        82.       -14.    -0.008    92.93  -3.994E+00   
 CE-139     165.68        75.        -3.    -0.001   462.96  -4.677E-02   
 U-235      206.26        72.         4.     0.002   279.22   1.403E+00   
 EU-152     244.96        74.       -10.    -0.006   125.66  -2.404E+00   
 TH-227     256.24        74.        -1.    -0.001   831.81  -3.940E-01   
 Cd-113m    263.55        31.         6.     0.003   139.09   1.904E+03   
 BI-210M    265.95        43.         4.     0.002   265.93   1.363E-01   
 Hg-203     279.07        65.        -7.    -0.004   162.92  -1.762E-01   
 I-131      284.30        56.        -2.    -0.001   704.24  -4.957E-01   
 Ir-192     295.12        35.       126.     0.070    11.13   8.666E+00   
 PA-231     300.03        28.        28.     0.016    32.64   2.397E+01   
 PA-231     302.91        50.        -6.    -0.004   158.92  -4.740E+00   
 BA-133     302.91        51.        -7.    -0.004   153.98  -7.768E-01   
 Ba-140     306.96        26.         2.     0.001   355.08   1.020E+00   
 Ir-192     316.45        30.        -1.    -0.001   587.25  -3.328E-02   
 CR-51      320.00        32.        12.     0.007    73.61   2.604E+00   
 La-140     327.79        48.         7.     0.004   148.92   7.504E-01   
 Cs-136     339.60        61.       -10.    -0.006   110.69  -5.064E-01   
 EU-152     343.93        36.        -2.    -0.001   537.56  -1.385E-01   
 BA-133     353.74        32.        -7.    -0.004   128.82  -2.492E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      364.71        26.        15.     0.008    55.86   4.305E-01   
 SN-113     392.44        28.        -4.    -0.002   198.09  -1.530E-01   
 SB-125     429.92        14.         1.     0.000   869.42   5.621E-02   
 AG-108M    434.74        24.        11.     0.006    71.34   3.201E-01   
 pm-146     453.93        22.        11.     0.006    65.73   4.908E-01   
 SB-125     462.44        25.         7.     0.004   108.26   1.910E+00   
 Ir-192     468.40        29.        -3.    -0.001   287.91  -1.496E-01   
 PM-144     478.91        22.         1.     0.001   611.35   7.535E-02   
 La-140     486.75        31.        -6.    -0.003   147.65  -3.633E-01   
 Ba-140     536.77        26.        -5.    -0.003   150.58  -6.574E-01   
 CS-134     561.10        12.         8.     0.004    73.02   3.057E+00   
 CS-134     569.25        21.         3.     0.001   262.57   5.486E-01   
 PA-234     569.33        21.         3.     0.001   249.03   1.071E+00   
 BI-207     569.69        19.         3.     0.002   235.27   9.257E-02   
 SB-125     600.40        34.        -2.    -0.001   370.67  -4.327E-01   
 RU-103     609.28        26.       144.     0.080     9.72   8.722E+01   
 AG-108M    611.91        26.        -6.    -0.003   131.81  -2.250E-01   
 PM-144     617.29        26.         3.     0.002   252.41   1.042E-01   
 SB-125     635.51        30.        -3.    -0.002   291.98  -8.569E-01   
 I-131      635.93        27.        -3.    -0.002   278.93  -1.358E+00   
 AG-110M    657.44        23.        -4.    -0.002   170.28  -1.632E-01   
 CS-137     660.60        19.         4.     0.002   144.72   1.942E-01   
 PM-144     697.55        25.         7.     0.004   114.76   2.520E-01   
 NB-94      702.48        26.        -2.    -0.001   386.64  -7.479E-02   
 SB-124     722.48        27.        -5.    -0.003   164.87  -1.709E+00   
 AG-108M    722.68        27.        -4.    -0.002   173.92  -1.914E-01   
 EU-154     723.46        30.        -4.    -0.002   193.13  -8.107E-01   
 BI-212     726.95        16.        20.     0.011    35.34   1.073E+01   
 pm-146     734.67        27.         3.     0.002   239.23   5.609E-01   
 pm-146     748.87        18.        -2.    -0.001   386.53  -1.865E-01   
 AG-110M    764.58        37.        -5.    -0.003   173.51  -9.512E-01   
 PA-234M    766.74        28.         6.     0.003   130.49   8.470E+01   
 EU-152     778.72        23.        -2.    -0.001   364.78  -6.134E-01   
 CS-134     794.80        14.        14.     0.008    45.63   7.092E-01   
 CS-134     803.04        20.         3.     0.002   240.48   1.329E+00   
 Cs-136     818.84        19.         3.     0.001   252.90   1.093E-01   
 Co-56      846.25        19.         1.     0.001   628.00   4.426E-02   
 NB-94      871.01        22.        -2.    -0.001   296.55  -1.051E-01   
 PA-234     880.06        21.        -2.    -0.001   381.55  -1.324E+00   
 PA-234     883.24        17.        -2.    -0.001   394.21  -7.211E-01   
 Sc-46      893.18         8.         4.     0.002   112.93   1.855E-01   
 AG-110M    938.21        33.        -9.    -0.005    92.83  -1.298E+00   
 PA-234     945.50        28.        -2.    -0.001   385.38  -7.069E-01   
 EU-152     962.79        29.        -5.    -0.003   173.87  -1.534E+00   
 PA-234M   1000.99        16.         2.     0.001   275.96   1.286E+01   
 EU-154    1005.84        21.        -4.    -0.002   179.71  -1.049E+00   
 Co-56     1039.02        28.        -1.    -0.001   583.77  -4.774E-01   
 Cs-136    1047.97        19.        -2.    -0.001   316.12  -1.307E-01   

Page 186 of 401



      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 16
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207    1064.15        17.        -3.    -0.002   198.49  -2.191E-01   
 Ga-68     1077.30        28.        -3.    -0.002   242.86  -5.926E+00   
 FE-59     1100.71        23.        -5.    -0.003   150.11  -4.538E-01   
 EU-152    1111.88        17.         4.     0.002   161.03   1.551E+00   
 ZN-65     1117.15        34.        -9.    -0.005    94.16  -1.012E+00   
 Sc-46     1120.25        14.        18.     0.010    38.18   9.664E-01   
 CO-60     1172.53        18.        -1.    -0.001   607.23  -5.754E-02   
 Co-56     1238.41        26.         9.     0.005    83.94   8.462E-01   
 FE-59     1291.30         7.         7.     0.004    62.14   1.050E+00   
 CO-60     1334.86        17.         1.     0.000   864.19   4.285E-02   
 AG-110M   1384.53        11.         1.     0.000   536.59   2.352E-01   
 SB-124    1688.04         7.        -1.    -0.001   297.33  -2.136E-01   
 Co-56     1769.19        17.        -5.    -0.003   114.26  -2.779E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                8.43E+00
 NA-22  #A    8.6230E-03    8.6230E-03    4.177E+03%                1.35E+00
 K-40         1.9868E+02    1.9868E+02    5.914E+00%                1.17E+01
 Sc-46  #A    5.7597E-01    5.7597E-01    3.818E+01%                7.44E-01
 CR-51  #A    2.6041E+00    2.6041E+00    7.361E+01%                6.40E+00
 MN-54  #A    2.2482E-02    2.2482E-02    1.233E+03%                1.03E+00
 FE-59  #A    1.9785E-01    1.9785E-01    6.214E+01%                2.40E+00
 Co-56  #A    3.6342E-01    3.6343E-01    8.394E+01%                1.02E+00
 CO-57  #A   -1.8059E-03   -1.8059E-03    1.062E+04%                6.71E-01
 CO-58  #A    1.2800E-03    1.2800E-03    2.348E+04%                1.11E+00
 CO-60  #A    4.2846E-02    4.2846E-02    8.642E+02%                1.38E+00
 ZN-65  #A   -1.0115E+00   -1.0115E+00    9.416E+01%                3.24E+00
 NB-94  #A   -7.4790E-02   -7.4790E-02    3.866E+02%                1.04E+00
 ZR-95  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.15E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.03E+00
 RU-103 #A    2.0892E-02    2.0892E-02    1.171E+03%                8.91E-01
 RH-106 #A   -5.9323E-01   -5.9323E-01    4.362E+02%                9.35E+00
 AG-108M#A    3.2012E-01    3.2012E-01    7.134E+01%                7.61E-01
 AG-110M#A    5.3051E-02    5.3051E-02    5.366E+02%                1.22E+00
 SN-113 #A   -1.5298E-01   -1.5298E-01    1.981E+02%                1.07E+00
 SB-124 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.48E+00
 SB-125 #A    5.4051E-01    5.4051E-01    1.083E+02%                1.84E+00
 I-131  #A    4.3049E-01    4.3050E-01    5.586E+01%                7.80E-01
 Gd-153 #A    5.0288E-02    5.0288E-02    1.308E+03%                2.27E+00
 Ga-68  #A   -5.9087E+00   -5.9258E+00    2.429E+02%                5.12E+01
 Tc-99m #A   -4.8095E-02   -4.8121E-02    4.161E+02%                6.94E-01
 BA-133 #A   -2.4923E-01   -2.4923E-01    1.288E+02%                1.11E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 17
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
 CS-134 #A    5.2381E-01    5.2381E-01    4.563E+01%                3.09E+00
 CS-137 #A    1.9416E-01    1.9416E-01    1.447E+02%                9.93E-01
 CE-139 #A   -4.6770E-02   -4.6770E-02    4.630E+02%                7.55E-01
 Ba-140 #A   -4.0644E-01   -4.0645E-01    1.506E+02%                3.47E+00
 La-140 #A    1.3166E-01    1.3166E-01    1.489E+02%                2.90E+00
 CE-141 #A    5.5013E-02    5.5013E-02    6.188E+02%                1.19E+00
 CE-144 #A   -1.5299E+00   -1.5299E+00    1.045E+02%                5.39E+00
 PM-144 #A    1.6012E-01    1.6012E-01    1.148E+02%                1.00E+00
 EU-152 #A    4.0452E-01    4.0452E-01    1.422E+02%                2.66E+00
 EU-154 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.81E+00
 EU-155 #C    2.3957E+00    2.3957E+00    2.262E+01%                2.40E+00
 HF-181 #A    2.1625E-02    2.1625E-02    1.305E+03%                1.02E+00
 Ta-182  A    5.5809E-01    5.5809E-01    1.572E+02%                5.22E+00
 Hg-203 #A   -1.7616E-01   -1.7616E-01    1.629E+02%                9.87E-01
 TL-208       3.4637E+00    3.4637E+00    1.160E+01%                4.47E-01
 pm-146 #A    3.1425E-01    3.1425E-01    6.573E+01%                2.65E+00
 y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                7.08E-01
 Cd-113m#A    1.9040E+03    1.9040E+03    1.391E+02%                9.20E+03
 Cd-109 #A   -1.8636E+01   -1.8636E+01    4.250E+01%                2.57E+01
 PB-210 #A    5.1042E+00    5.1042E+00    1.478E+02%                2.69E+01
 PB-212       7.9568E+00    7.9569E+00    9.051E+00%                1.63E+00
 PB-214       1.0562E+01    1.0562E+01    9.262E+00%                1.85E+00
 BI-207 #A    9.2574E-02    9.2574E-02    2.353E+02%                7.85E-01
 BI-212 #A    1.0732E+01    1.0732E+01    3.534E+01%                1.12E+01
 BI-214       1.2140E+01    1.2140E+01    8.557E+00%                1.75E+00
 BI-210M#A    1.3634E-01    1.3634E-01    2.659E+02%                1.28E+00
 RA-224  A    6.8176E+00    6.8176E+00    1.024E+02%                2.35E+01
 AC-228       6.7367E+00    6.7367E+00    1.491E+01%                1.19E+00
 TH-227 #A    1.0648E+00    1.0648E+00    1.300E+02%                1.58E+01
 TH-229 #A    4.9692E-02    4.9692E-02    8.042E+03%                1.41E+01
 TH-234       1.8708E+01    1.8708E+01    3.254E+01%                1.83E+01
 PA-231 #A    8.4847E+00    8.4847E+00    3.264E+01%                2.60E+01
 PA-233  C    1.8788E+00    1.8788E+00    3.264E+01%                1.58E+00
 PA-234 #A    3.0770E-01    3.0770E-01    2.490E+02%                3.06E+00
 PA-234M#A    3.1538E+01    3.1538E+01    1.305E+02%                1.30E+02
 U-235  #A    1.8111E+00    1.8111E+00    8.450E+01%                5.65E+00
 AM-241 #A    1.0232E+00    1.0232E+00    6.517E+01%                2.20E+00
 Np-237       7.9331E+00    7.9331E+00    2.255E+01%                5.40E+00
 Ir-192 #C    2.2054E+00    2.2054E+00    1.113E+01%                7.05E-01
 Cs-136 #A    1.0934E-01    1.0934E-01    2.529E+02%                1.00E+00
 Np-239 #A   -8.2561E-01   -8.2566E-01    1.022E+02%                2.84E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.51E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:51:40 AMPage 18
 TestAmerica                     Spectrum name: 3_Gamma_20140478.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  2000.6 keV)     2.583E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  2000.6 keV) 2.5825125E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140460 
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_160-5429-A-3-D 
             Detector: Ge9 S/N100228730   
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: 160-5429-A-3-D
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 08:22         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 08:22:32      Real Time: 1802   sec
        Analysis Time: 3/4/2014 08:53         Dead Time: 0.11   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       0.000E+00         1000.0     5.621E-01    5.621E-01    8.423E+00
NA-22      1.069E-01          249.1     2.663E-01    2.663E-01    9.813E-01
K-40       1.535E+02            6.3     9.684E+00    1.247E+01    1.376E+01
Sc-46      3.517E-02          562.9     1.980E-01    1.980E-01    7.452E-01
CR-51     -1.926E-01          733.7     1.413E+00    1.413E+00    5.111E+00
MN-54      0.000E+00         1000.0     1.269E-01    1.269E-01    9.452E-01
FE-59      7.840E-03          111.7     8.755E-03    8.764E-03    1.544E+00
Co-56      1.941E-01          116.5     2.260E-01    2.262E-01    9.544E-01
CO-57      1.553E-01          107.3     1.667E-01    1.669E-01    5.346E-01
CO-58      7.918E-03         2651.0     2.099E-01    2.099E-01    7.869E-01
CO-60      7.318E-02          271.7     1.989E-01    1.989E-01    9.538E-01
ZN-65     -2.224E-01          331.2     7.365E-01    7.366E-01    2.627E+00
NB-94      2.681E-01           60.2     1.613E-01    1.619E-01    6.876E-01
ZR-95     -2.271E-02          268.1     6.089E-02    6.090E-02    1.475E+00
NB-95      0.000E+00         1000.0     1.086E-01    1.086E-01    8.947E-01
RU-103     1.687E-01          115.5     1.948E-01    1.950E-01    6.756E-01
RH-106     2.236E-01          670.4     1.499E+00    1.499E+00    5.667E+00
AG-108M   -4.452E-02          465.6     2.073E-01    2.073E-01    7.416E-01
AG-110M   -2.853E-02          988.4     2.820E-01    2.820E-01    1.063E+00
SN-113    -9.861E-02          258.5     2.549E-01    2.549E-01    9.075E-01
SB-124    -5.258E-02          479.0     2.519E-01    2.519E-01    8.989E-01
SB-125    -3.548E-01          178.7     6.342E-01    6.345E-01    2.223E+00
I-131      2.686E-01           66.7     1.790E-01    1.796E-01    5.923E-01
Gd-153     4.431E-01          126.7     5.614E-01    5.621E-01    1.899E+00
Ga-68     -5.525E-01         1690.0     9.334E+00    9.334E+00    3.489E+01
Tc-99m    -5.568E-02          316.6     1.763E-01    1.763E-01    6.083E-01
BA-133     6.300E-03          197.1     1.242E-02    1.242E-02    1.043E+00
CS-134     7.634E-03          202.6     1.546E-02    1.547E-02    8.853E-01
CS-137    -3.804E-02          514.8     1.958E-01    1.958E-01    7.312E-01
CE-139     1.455E-01          128.9     1.875E-01    1.880E-01    6.385E-01
Ba-140     0.000E+00         1000.0     5.283E-01    5.283E-01    2.999E+00
La-140     2.189E-01           49.7     1.087E-01    1.094E-01    1.155E+00
CE-141     5.298E-01           54.3     2.876E-01    2.889E-01    9.375E-01
CE-144    -1.481E-01         1030.0     1.525E+00    1.525E+00    5.270E+00
PM-144    -1.261E-01          203.9     2.572E-01    2.573E-01    9.086E-01
EU-152     6.956E-01           93.1     6.478E-01    6.488E-01    2.677E+00
EU-154    -1.762E+00          127.8     2.251E+00    2.253E+00    7.847E+00
EU-155     1.466E+00           36.4     5.334E-01    5.394E-01    2.290E+00
HF-181     2.273E-01           84.4     1.918E-01    1.921E-01    8.608E-01
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Ta-182     6.334E-02          686.5     4.348E-01    4.348E-01    1.133E+00
Hg-203    -1.018E-02         2258.0     2.299E-01    2.299E-01    8.110E-01
TL-208     2.060E+00           17.2     3.534E-01    3.692E-01    5.602E-01
pm-146     0.000E+00         1000.0     3.129E-01    3.129E-01    1.598E+00
y-88      -1.540E-01          191.8     2.955E-01    2.956E-01    1.050E+00
Cd-113m   -1.625E+03          173.7     2.822E+03    2.824E+03    9.764E+03
Cd-109     4.273E-01         1029.0     4.398E+00    4.399E+00    1.523E+01
PB-210     1.776E+01           28.2     5.005E+00    5.113E+00    1.246E+01
PB-212     6.693E+00            9.1     6.066E-01    7.453E-01    1.349E+00
PB-214     8.179E+00            9.7     7.910E-01    8.979E-01    1.180E+00
BI-207     9.813E-02          186.6     1.831E-01    1.832E-01    6.541E-01
BI-212     5.111E+00           59.7     3.053E+00    3.065E+00    9.958E+00
BI-214     5.545E+00           13.7     7.569E-01    8.099E-01    1.863E+00
BI-210M   -7.838E-02          408.0     3.198E-01    3.198E-01    1.127E+00
RA-224     1.465E+00          374.9     5.494E+00    5.495E+00    1.893E+01
AC-228     8.764E+00           12.7     1.117E+00    1.203E+00    1.842E+00
TH-227    -4.759E-01          269.3     1.282E+00    1.282E+00    4.474E+00
TH-229     6.149E+00           56.7     3.487E+00    3.521E+00    1.140E+01
TH-234     8.974E+00           28.4     2.548E+00    2.591E+00    1.282E+01
PA-231     2.244E+00          232.1     5.207E+00    5.209E+00    1.837E+01
PA-233     1.800E-01          255.8     4.606E-01    4.607E-01    1.620E+00
PA-234     5.818E-01          139.2     8.101E-01    8.106E-01    2.135E+00
PA-234M    2.990E+01          104.8     3.134E+01    3.138E+01    9.430E+01
U-235      1.320E+00          102.7     1.356E+00    1.357E+00    4.827E+00
AM-241    -1.749E-02         3666.0     6.413E-01    6.413E-01    2.226E+00
Np-237     4.131E+00           36.4     1.503E+00    1.520E+00    4.782E+00
Ir-192     1.288E-01          110.5     1.423E-01    1.425E-01    7.066E-01
Cs-136     8.609E-02          163.9     1.411E-01    1.412E-01    1.282E+00
Np-239    -7.076E-01          104.6     7.400E-01    7.412E-01    2.489E+00
Nd-147     9.972E-01          124.9     1.245E+00    1.247E+00    4.374E+00
-----------------------------------------------------------------------------
Total      2.696E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Sample description                                             
      104259_Gamma_160-5429-A-3-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140460.An1

 Acquisition information
        Start time:                 3/4/2014 8:22:32 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 8:22:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2775

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.72       35.  28.19   0.36  2.593E-02    46.54   4.250  1.776E+01 PB210 
    62.88       26.  45.09   0.41  3.921E-02    63.29   3.810    PBC<MDA TH234 
    77.13      102.  17.04   0.92  4.677E-02
    87.17       49.  36.38   1.04  5.010E-02    86.49  13.100  4.131E+00 Np237 
                                                86.54  30.700  1.762E+00 EU155 
    87.17       49.  36.38   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.762E+00 EU155 
    92.62       43.  34.53   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    93.38       25.  61.69   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    98.48       13. 126.70   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  8.819E-01 Np239 
    98.91       12. 124.36   1.05  5.266E-02    97.50  30.000    PBC<MDA Gd153 
                                                99.50  15.000  8.683E-01 Np239 
   104.81       21.  66.73   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   122.17        3. 451.09   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
   129.04        5. 206.76   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   133.06       11. 118.10   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.037E+00 CE144 
                                               133.02  43.300  2.653E-01 HF181 
   138.14       11. 107.34   1.08  5.150E-02   136.47  10.680    PBC<MDA CO57  
                                               136.30   5.850  2.057E+00 HF181 
   143.60        9. 162.26   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   146.50       23.  54.28   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   165.50       10. 128.87   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   194.93       21.  56.70   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   204.89        9. 125.99   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   238.28      196.  12.03   1.05  3.736E-02   238.63  43.300  6.538E+00 PB212 
   240.71        4. 374.92   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.72       48.  25.31   1.18  3.697E-02   242.00   7.430  9.774E+00 PB214 
   276.66        7. 143.53   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   294.78       96.  16.98   0.84  3.234E-02   295.09  19.300  8.581E+00 PB214 
   295.95        3. 358.32   1.23  3.225E-02   295.95  30.160    PBC<MDA Ir192 
                                               295.95  30.160  1.996E-01 Ir192 
   303.17        4. 239.38   1.24  3.175E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  3.472E-01 BA133 
                                               302.85  18.330  3.472E-01 BA133 
   303.39        4. 232.07   1.24  3.176E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  3.527E-01 BA133 
   308.05        7. 110.47   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  4.146E-01 Ir192 
   312.77        4. 255.83   1.25  3.110E-02   312.01  36.000    PBC<MDA PA233 
   328.50       19.  49.69   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   337.89       80.  14.79   0.70  2.943E-02
   338.37       52.  20.45   0.61  2.940E-02   338.32  12.010  8.234E+00 AC228 
   351.60      154.   9.67   1.22  2.862E-02   351.93  37.600  7.972E+00 PB214 
   365.24       11.  66.66   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   481.53        7. 120.50   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
                                               482.00  80.500  2.069E-01 HF181 
   498.12        6. 115.47   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  1.687E-01 RU103 
   510.78       48.  21.42   1.42  2.188E-02   511.86  20.000  6.083E+00 RH106 
                                               511.86  20.000  6.083E+00 RH106 
   529.93        5. 124.90   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   569.06        3. 232.41   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.694E-01 PA234 
                                               569.70  97.740  8.135E-02 BI207 
   569.08        3. 227.57   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.895E-01 PA234 
                                               569.70  97.740  8.304E-02 BI207 
   569.09        3. 186.57   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.169E+00 PA234 
                                               569.70  97.740  9.813E-02 BI207 
   582.67       63.  17.15   1.18  1.989E-02   583.02  84.500  2.072E+00 TL208 
   609.14      120.  10.85   1.21  1.925E-02   609.31  46.090  6.880E+00 BI214 
                                               610.30   5.750  6.014E+01 RU103 
   613.09        2. 322.76   1.51  1.922E-02   610.30   5.750    PBC<MDA RU103 
   625.18        1. 670.41   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  2.236E-01 RH106 
   701.81       11.  60.16   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   724.19        2. 448.89   1.60  1.691E-02   724.20  44.150    PBC<MDA ZR95  
   726.97       12.  59.74   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   766.47        4. 177.81   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.624E+01 PA234M
   780.68        1. 788.09   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   814.93        1. 456.26   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   860.89        4. 146.20   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   871.03        5. 125.88   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   882.37        1. 586.59   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
                                               883.24   9.600  3.659E-01 PA234 
   883.21        2. 278.84   1.72  1.453E-02   880.53   6.000    PBC<MDA PA234 
                                               883.24   9.600  7.849E-01 PA234 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   889.14        1. 562.88   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   911.05       66.  15.21   0.38  1.418E-02   911.07  29.000  8.983E+00 AC228 
   964.04        8.  93.13   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.75       14.  58.71   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
   999.00        5. 111.14   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1047.91        4. 163.90   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1106.54        2. 147.60   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1120.46        5.  91.06   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1174.78        1. 436.42   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1187.56        1. 940.92   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1238.13        6. 116.45   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.74        2. 249.10   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.036E-01 EU154 
  1274.75        2. 248.80   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.039E-01 EU154 
  1291.31        3. 160.04   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1333.82        1. 323.92   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1407.91        7.  52.28   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.39      287.   6.15   2.13  9.749E-03  1460.83  10.670  1.535E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.12    77.13        75.       102. 2.181E+03   17.04   0.920  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.51    46.72        22.        35.     0.019    28.19   0.364s
 TH-227    200.32    50.17        84.       -13.    -0.007   103.22   1.001s
 TH-234    251.13    62.88        46.        26.     0.015    45.09   0.407s
 BA-133    326.82    81.81       118.        -8.    -0.004   205.62   1.031s
 Np-237    348.26    87.17       133.        49.     0.027    36.38   1.036s
 EU-155    348.26    87.17       133.        49.     0.027    36.38   1.036s
 Nd-147    364.32    91.18       243.       -44.    -0.024    52.76   1.041s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234    369.94    92.59        91.        43.     0.024    34.53   1.042D
 AC-228    372.98    93.35       106.        25.     0.014    61.69   1.043D
 Gd-153    393.48    98.48       120.        13.     0.007   126.70   1.047s
 Np-239    395.21    98.91       112.        12.     0.007   124.36   1.049s
 Gd-153    410.98   102.85       117.        -6.    -0.003   272.01   1.052s
 EU-155    418.82   104.81        88.        21.     0.012    66.73   1.054s
 Np-239    425.17   106.40       122.       -15.    -0.009   104.58   1.055s
 CO-57     488.22   122.17        77.         3.     0.002   451.09   1.070s
 EU-154    492.50   123.24        87.        -8.    -0.004   175.58   1.071s
 PA-234    515.70   129.04        51.         5.     0.003   206.76   1.079s
 HF-181    531.78   133.06        75.        11.     0.006   118.10   1.081s
 CO-57     552.08   138.14        66.        11.     0.006   107.34   1.084s
 Tc-99m    560.55   140.25        96.        -4.    -0.002   316.57   1.088 
 U-235     573.92   143.60        94.         9.     0.005   162.26   1.091s
 CE-141    585.52   146.50        67.        23.     0.013    54.28   1.092s
 Ba-140    646.49   161.75        90.       -14.    -0.008    98.86   1.108s
 U-235     651.01   162.87        81.        -4.    -0.002   288.04   1.109s
 CE-139    661.51   165.50        77.        10.     0.006   128.87   1.111s
 TH-229    779.21   194.93        60.        21.     0.012    56.70   1.137s
 U-235     819.04   204.89        54.         9.     0.005   125.99   1.148 
 TH-229    840.24   210.19        81.        -8.    -0.004   161.75   1.153s
 TH-227    933.47   233.51        55.        -4.    -0.002   269.29   1.177s
 PB-212    953.97   238.63        61.       195.     0.108     8.78   1.179D
 RA-224    963.39   240.99       111.         4.     0.002   374.92   1.181D
 PB-214    967.43   242.00        51.        48.     0.027    25.31   1.182D
 EU-152    973.11   243.42       106.       -16.    -0.009    94.96   1.185s
 TH-227   1024.38   256.24        71.        -9.    -0.005   139.86   1.195s
 Cd-113m  1051.80   263.09        54.        -6.    -0.003   173.72   1.202s
 BI-210M  1065.14   266.43        49.        -2.    -0.001   407.99   1.204s
 TL-208   1106.05   276.66        51.         7.     0.004   143.53   1.214 
 I-131    1137.15   284.43        57.        -5.    -0.003   206.69   1.221s
 PB-214   1178.53   294.78        37.        96.     0.054    16.98   0.836s
 Ir-192   1183.21   295.95        77.         3.     0.002   358.32   1.231s
 PA-231   1212.95   303.39        35.         4.     0.002   232.07   1.237s
 BA-133   1212.10   303.17        36.         4.     0.002   239.38   1.238s
 Ba-140   1220.18   305.19        46.        -6.    -0.003   167.47   1.240s
 BI-210M  1220.16   305.19        46.        -6.    -0.003   167.07   1.240s
 Ir-192   1231.59   308.05        30.         7.     0.004   110.47   1.243s
 PA-233   1250.49   312.77        41.         4.     0.002   255.83   1.246s
 CR-51    1282.27   320.72        29.        -1.    -0.001   733.68   1.253s
 La-140   1313.38   328.50        36.        19.     0.011    49.69   1.261s
 AC-228   1352.86   338.37        19.        52.     0.029    20.45   0.609s
 Cs-136   1360.98   340.40        60.        -9.    -0.005   120.68   1.272s
 HF-181   1382.36   345.74        42.        -2.    -0.001   384.87   1.276s
 PB-214   1405.77   351.60        19.       154.     0.086     9.67   1.222 
 BA-133   1421.54   355.54        42.        -3.    -0.002   313.26   1.285s
 I-131    1460.33   365.24        21.        11.     0.006    66.66   1.293s
 BA-133   1534.04   383.67        29.        -3.    -0.001   295.69   1.310s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113   1566.27   391.73        29.        -3.    -0.002   258.50   1.317s
 SB-125   1709.31   427.49        33.        -5.    -0.003   178.73   1.349s
 AG-108M  1734.73   433.84        34.        -2.    -0.001   465.55   1.354s
 pm-146   1816.37   454.26        36.        -2.    -0.001   546.90   1.372s
 Ir-192   1872.33   468.25        21.        -1.    -0.001   560.74   1.384s
 PM-144   1923.30   480.99        19.        -1.    -0.001   648.90   1.392s
 HF-181   1925.47   481.53        31.         7.     0.004   120.50   1.396s
 RU-103   1991.85   498.12        22.         6.     0.003   115.47   1.409s
 RH-106   2042.46   510.78        29.        48.     0.027    21.42   1.422s
 Nd-147   2119.08   529.93        17.         5.     0.003   124.90   1.438s
 CS-134   2275.69   569.08        21.         3.     0.002   227.57   1.471s
 PA-234   2275.61   569.06        21.         3.     0.002   232.41   1.471 
 BI-207   2275.72   569.09        19.         3.     0.002   186.57   1.471s
 TL-208   2330.04   582.67         9.        63.     0.035    17.15   1.180 
 SB-124   2409.60   602.56        36.        -2.    -0.001   479.03   1.499s
 CS-134   2411.15   602.95        35.        -3.    -0.001   335.17   1.500s
 BI-214   2435.43   609.01        34.        89.     0.049    12.29   1.504 
 RU-103   2451.71   613.09        24.         2.     0.001   322.76   1.505s
 AG-108M  2459.74   615.09        29.        -4.    -0.002   213.47   1.509s
 RH-106   2500.10   625.18        13.         1.     0.000   670.41   1.515s
 AG-110M  2630.25   657.72        24.        -2.    -0.001   316.49   1.544s
 CS-137   2632.99   658.40        14.        -1.    -0.001   514.79   1.548s
 PM-144   2784.78   696.34        30.        -4.    -0.002   203.94   1.576s
 NB-94    2806.65   701.81        15.        11.     0.006    60.16   1.581s
 SB-124   2885.79   721.59        27.        -4.    -0.002   171.53   1.598s
 AG-108M  2885.78   721.59        27.        -4.    -0.002   172.44   1.598s
 ZR-95    2896.18   724.19        26.         2.     0.001   448.89   1.599s
 BI-212   2907.31   726.97        19.        12.     0.007    59.74   1.601s
 ZR-95    3028.05   757.15        20.        -2.    -0.001   293.26   1.625s
 PA-234M  3065.36   766.47        23.         4.     0.002   177.81   1.633s
 EU-152   3122.17   780.68        22.         1.     0.000   788.09   1.643s
 BI-212   3139.56   785.02        21.        -2.    -0.001   370.85   1.648s
 La-140   3259.24   814.93        16.         1.     0.001   456.26   1.672s
 TL-208   3443.12   860.89        19.         4.     0.002   146.20   1.707s
 NB-94    3483.69   871.03        17.         5.     0.003   125.88   1.715s
 EU-154   3499.66   875.02        24.        -6.    -0.003   127.81   1.717s
 PA-234   3529.06   882.37        14.         1.     0.001   586.59   1.722s
 PA-234   3532.43   883.21        14.         2.     0.001   278.84   1.724 
 AG-110M  3546.65   886.77        14.        -1.     0.000   988.43   1.725s
 Sc-46    3556.14   889.14        13.         1.     0.001   562.88   1.729s
 y-88     3587.54   896.99        24.        -4.    -0.002   191.85   1.736s
 AC-228   3643.81   911.05         6.        66.     0.037    15.21   0.378s
 EU-152   3855.81   964.04        25.         8.     0.005    93.13   1.786s
 AC-228   3874.67   968.75        28.        14.     0.008    58.71   1.790s
 EU-154   3986.52   996.70        22.        -2.    -0.001   350.95   1.810s
 PA-234M  3995.70   999.00        12.         5.     0.003   111.14   1.814s
 Co-56    4152.61  1038.21        19.        -2.    -0.001   302.25   1.841s
 Cs-136   4191.42  1047.91        15.         4.     0.002   163.90   1.848s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4380.66  1095.20        13.        -3.    -0.002   155.77   1.886s
 EU-152   4426.05  1106.54         5.         2.     0.001   147.60   1.895s
 ZN-65    4465.53  1116.40        32.        -2.    -0.001   331.24   1.897s
 BI-214   4481.77  1120.46        28.         5.     0.003    91.06   1.901s
 CO-60    4699.16  1174.78        18.         1.     0.001   436.42   1.938s
 Ta-182   4750.28  1187.56        20.         1.     0.000   940.92   1.949s
 Ta-182   4906.13  1226.50        18.        -1.     0.000   816.00   1.972s
 Co-56    4952.68  1238.13        25.         6.     0.004   116.45   1.984s
 NA-22    5099.21  1274.74        13.         2.     0.001   249.10   2.008s
 EU-154   5099.24  1274.75        13.         2.     0.001   248.80   2.008s
 FE-59    5165.52  1291.31        11.         3.     0.002   160.04   2.020s
 CO-60    5335.67  1333.82        11.         1.     0.001   323.92   2.047s
 EU-152   5632.19  1407.91         3.         7.     0.004    52.28   2.097s
 K-40     5842.28  1460.39        24.       287.     0.160     6.15   2.131 
 La-140   6386.31  1596.30        11.        -2.    -0.001   300.18   2.215s
 BI-214   7072.44  1767.68        21.        -8.    -0.004   150.24   2.314s
 Co-56    7082.61  1770.22        13.        -4.    -0.002   153.51   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
NA-22    C   1.0689E-01                                      9.50E+02             
                          1274.53 1.069E-01 ?(  9.813E-01 2.49E+02 9.99E+01 G  
 
K-40     N   1.5350E+02                                      4.66E+11             
                          1460.83 1.535E+02  (P 1.376E+01 6.15E+00 1.07E+01 G  
 
Sc-46    F   3.5172E-02                                      8.38E+01             
                           889.28 3.517E-02 &(  7.452E-01 5.63E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   9.110E-01 1.00E+03 1.00E+02 G  
 
CR-51    F  -1.9264E-01                                      2.77E+01             
                           320.08-1.926E-01 ?(  5.111E+00 7.34E+02 9.94E+00 G  
 
FE-59    F   7.8404E-03                                      4.45E+01             
                          1099.25-2.755E-01 ?(  1.544E+00 1.56E+02 5.65E+01 G  
                          1291.60 3.785E-01 ?(  2.193E+00 1.60E+02 4.32E+01 G  
 
Co-56    C   1.9406E-01                                      7.73E+01             
                           846.77 0.000E+00 ?(  9.544E-01 1.00E+03 9.99E+01 G  
                          1238.28 4.876E-01 &(  1.966E+00 1.16E+02 6.61E+01 G  
                          1037.84-6.419E-01 +   7.055E+00 3.02E+02 1.41E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1771.35-1.513E+00 +   8.346E+00 1.54E+02 1.55E+01  A 
 
CO-57    C   1.5531E-01                                      2.72E+02             
                           122.06 3.404E-02 ?(  5.346E-01 4.51E+02 8.56E+01 G  
                           136.47 1.127E+00 &(  4.103E+00 1.07E+02 1.07E+01 G  
 
CO-58    C   7.9175E-03                                      7.09E+01             
                           810.78 7.918E-03 %(  7.869E-01 2.65E+03 9.95E+01 G  
 
CO-60    F   7.3177E-02                                      1.93E+03             
                          1332.50 7.849E-02 ?(  9.538E-01 3.24E+02 1.00E+02 G  
                          1173.24 6.786E-02 ?(  1.087E+00 4.36E+02 9.99E+01 G  
 
ZN-65    F  -2.2236E-01                                      2.44E+02             
                          1115.55-2.224E-01 ?(  2.627E+00 3.31E+02 5.06E+01 G  
 
NB-94    I   2.6811E-01                                      7.41E+06             
                           702.63 3.507E-01 &(  6.876E-01 6.02E+01 9.79E+01 G  
                           871.10 1.871E-01 ?(  8.276E-01 1.26E+02 9.99E+01 G  
 
ZR-95    I  -2.2712E-02                                      6.40E+01             
                           756.73-1.388E-01 ?(  1.475E+00 2.93E+02 5.45E+01 G  
                           724.20 1.205E-01 ?(  1.956E+00 4.49E+02 4.42E+01 G  
 
RU-103   I   1.6867E-01                                      3.93E+01             
                           497.05 1.687E-01 &(  6.756E-01 1.15E+02 9.09E+01 G  
                           610.30 1.099E+00 &   1.279E+01 3.23E+02 5.75E+00 GA 
 
RH-106   I   2.2362E-01                                      3.74E+02             
                           621.92 2.236E-01 ?(  5.667E+00 6.70E+02 9.93E+00 G  
                          1050.36 0.000E+00 -   5.706E+01 1.00E+03 1.56E+00 G  
                           511.86 6.083E+00 ?   3.514E+00 2.14E+01 2.00E+01 GA 
 
AG-108M  C  -4.4524E-02                                      1.53E+05             
                           433.94-4.452E-02 ?(  7.416E-01 4.66E+02 9.05E+01 G  
                           722.94-1.597E-01 &   9.699E-01 1.72E+02 9.08E+01 G  
                           614.28-1.184E-01 +   8.954E-01 2.13E+02 8.98E+01 G  
 
AG-110M  F  -2.8532E-02                                      2.50E+02             
                           884.68-2.853E-02 &(  1.063E+00 9.88E+02 7.27E+01 G  
                           657.76-7.256E-02 +   8.272E-01 3.16E+02 9.46E+01 G  
                           937.49 1.778E-02 %   2.540E+00 3.80E+03 3.44E+01 G  
                          1384.30-6.577E-02 %   2.914E+00 1.08E+03 2.43E+01 G  
                           763.94-2.914E-02 %   4.056E+00 3.80E+03 2.23E+01 G  
 
SN-113   F  -9.8606E-02                                      1.15E+02             
                           391.69-9.861E-02 ?(  9.075E-01 2.58E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F  -5.2582E-02                                      6.02E+01             
                           602.73-5.258E-02 ?(  8.989E-01 4.79E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-1.349E+00 &   8.152E+00 1.72E+02 1.08E+01 G  
 
SB-125   I  -3.5484E-01                                      1.01E+03             
                           427.88-3.548E-01 ?(  2.223E+00 1.79E+02 2.96E+01 G  
                           600.50 0.000E+00 &   4.445E+00 1.00E+03 1.79E+01 G  
                           635.89 2.171E-02 %   6.183E+00 7.66E+03 1.13E+01 G  
                           463.37-6.501E-02 %   6.493E+00 2.75E+03 1.05E+01 G  
 
I-131    I   2.6857E-01                                      8.02E+00             
                           364.48 2.686E-01 ?(  5.923E-01 6.67E+01 8.17E+01 G  
                           284.30-1.437E+00 +   1.031E+01 2.07E+02 6.14E+00 G  
                           636.97 0.000E+00 -   1.060E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F   4.4311E-01                                      2.42E+02             
                            97.50 4.431E-01 &(  1.899E+00 1.27E+02 3.00E+01 G  
                           103.20-2.740E-01 &   2.557E+00 2.72E+02 2.18E+01 G  
 
Ga-68    C  -5.5246E-01                                      4.71E-02             
                          1077.40-5.525E-01 %(  3.489E+01 1.69E+03 3.30E+00 G  
 
Tc-99m   I  -5.5679E-02                                      2.51E-01             
                           140.51-5.568E-02 ?(  6.083E-01 3.17E+02 8.93E+01 G  
 
BA-133   F   6.2996E-03                                      3.85E+03             
                           356.00-9.441E-02 ?(  1.043E+00 3.13E+02 6.20E+01 G  
                           302.85 3.472E-01 ?(  2.931E+00 2.39E+02 1.83E+01 G  
                           383.84-6.069E-01 +   6.409E+00 2.96E+02 8.94E+00 GA 
                            80.99-2.565E-01 +   1.802E+00 2.06E+02 3.41E+01 GA 
 
CS-134   I   7.6341E-03                                      7.54E+02             
                           604.71-7.427E-02 ?(  8.853E-01 3.35E+02 9.76E+01 G  
                           795.87-1.014E-02 %   7.502E-01 1.92E+03 8.55E+01 G  
                           569.32 5.275E-01 &(  4.308E+00 2.28E+02 1.54E+01 G  
                           801.95 0.000E+00 -   1.220E+01 1.00E+03 8.69E+00 G  
                           563.24 4.730E-02 %   7.469E+00 4.23E+03 8.35E+00 G  
 
CS-137   I  -3.8038E-02                                      1.10E+04             
                           661.66-3.804E-02 ?(  7.312E-01 5.15E+02 8.52E+01 G  
 
CE-139   F   1.4549E-01                                      1.38E+02             
                           165.85 1.455E-01 ?(  6.385E-01 1.29E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   2.1886E-01                                      1.28E+01             
                          1596.21-1.028E-01 ?(  1.155E+00 3.00E+02 9.54E+01 G  
                           487.02 1.190E-02 %   1.509E+00 3.48E+03 4.55E+01 G  
                           328.76 1.759E+00  (  2.807E+00 4.97E+01 2.03E+01 G  
                           815.77 1.939E-01 ?(  3.278E+00 4.56E+02 2.33E+01 G  
 
CE-141   I   5.2984E-01                                      3.25E+01             
                           145.44 5.298E-01 &(  9.375E-01 5.43E+01 4.82E+01 G  
 
CE-144   I  -1.4808E-01                                      2.85E+02             
                           133.54-1.481E-01 %(  5.270E+00 1.03E+03 1.11E+01 G  
 
PM-144   C  -1.2614E-01                                      3.63E+02             
                           696.54-1.261E-01 ?(  9.086E-01 2.04E+02 9.90E+01 G  
                           618.06 0.000E+00 +   7.186E-01 1.00E+03 9.91E+01 G  
                           476.81-5.568E-02 +   1.331E+00 6.49E+02 4.20E+01 G  
 
EU-152   F   6.9561E-01                                      4.94E+03             
                           344.29 0.000E+00 ?(  2.677E+00 1.00E+03 2.65E+01 G  
                          1112.07 7.654E-01 ?(  4.237E+00 1.48E+02 1.36E+01 G  
                           121.78 3.674E-03 %   1.539E+00 1.19E+04 2.86E+01 G  
                           778.92 2.285E-01 ?(  6.605E+00 7.88E+02 1.29E+01 G  
                           964.11 2.306E+00 ?(  7.323E+00 9.31E+01 1.46E+01 G  
                           244.69-3.171E+00 +   1.011E+01 9.50E+01 7.58E+00 G  
                          1408.00 1.750E+00 ?   2.735E+00 5.23E+01 2.10E+01 GA 
 
EU-154   I  -1.7616E+00                                      3.14E+03             
                           873.23-1.762E+00 ?(  7.847E+00 1.28E+02 1.23E+01 G  
                           123.10-1.977E-01 +   1.189E+00 1.76E+02 4.08E+01 G  
                          1274.54 3.039E-01 +   2.787E+00 2.49E+02 3.52E+01 G  
                           723.36 5.807E-02 &   4.333E+00 2.04E+03 2.02E+01 G  
                          1004.77 0.000E+00 +   6.256E+00 1.00E+03 1.80E+01 G  
                           996.33-7.666E-01 +   9.751E+00 3.51E+02 1.06E+01 G  
 
EU-155   I   1.4663E+00                                      1.81E+03             
                           105.31 1.038E+00 @(  2.290E+00 6.67E+01 2.12E+01 G  
                            86.54 1.762E+00  (  2.040E+00 3.64E+01 3.07E+01 G  
 
HF-181   F   2.2730E-01                                      4.24E+01             
                           482.00 2.069E-01 &(  8.608E-01 1.21E+02 8.05E+01 G  
                           133.02 2.653E-01 &(  1.064E+00 1.18E+02 4.33E+01 G  
                           345.83-3.081E-01 +   4.198E+00 3.85E+02 1.51E+01 G  
                           136.30 8.122E-02 &   8.763E+00 3.09E+03 5.85E+00 G  
 
Ta-182   F   6.3337E-02                                      1.14E+02             
                          1121.30 0.000E+00 ?(  1.133E+00 1.00E+03 3.49E+01 G  
                          1221.41-1.367E-01 +   4.134E+00 8.16E+02 2.70E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05 1.998E-01 ?(  6.950E+00 9.41E+02 1.62E+01 G  
 
Hg-203   F  -1.0181E-02                                      4.66E+01             
                           279.20-1.018E-02 %(  8.110E-01 2.26E+03 8.15E+01 G  
 
TL-208   N   2.0602E+00                                      6.98E+02             
                           583.02 2.072E+00  (  5.602E-01 1.72E+01 8.45E+01 G  
                           277.28 1.906E+00  (  9.415E+00 1.44E+02 6.31E+00 G  
                           860.56 1.354E+00 -   6.989E+00 1.46E+02 1.24E+01 G  
 
y-88     F  -1.5404E-01                                      1.07E+02             
                           898.04-1.540E-01 ?(  1.050E+00 1.92E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.6248E+03                                      5.33E+03             
                           263.70-1.625E+03 ?(  9.764E+03 1.74E+02 6.00E-03   K
 
Cd-109   F   4.2734E-01                                      4.53E+02             
                            88.04 4.273E-01 %(  1.523E+01 1.03E+03 3.79E+00 G  
 
PB-210   N   1.7756E+01                                      8.14E+03             
                            46.54 1.776E+01  (  1.246E+01 2.82E+01 4.25E+00 G  
 
PB-212   N   6.6933E+00                                      6.98E+02             
                           238.63 6.693E+00  (P 1.349E+00 8.78E+00 4.33E+01 G  
                           300.03 1.826E-01 % P 1.690E+01 2.48E+03 3.28E+00 GA 
 
PB-214   N   8.1787E+00                                      5.84E+05             
                           351.93 7.972E+00  (  1.180E+00 9.67E+00 3.76E+01 G  
                           295.09 8.581E+00  (  2.755E+00 1.70E+01 1.93E+01 G  
                           242.00 9.774E+00     7.257E+00 2.53E+01 7.43E+00 GA 
 
BI-207   C   9.8134E-02                                      1.18E+04             
                           569.70 9.813E-02 &(  6.541E-01 1.87E+02 9.77E+01 G  
                          1063.66-3.025E-02 %   1.251E+00 1.10E+03 7.45E+01 G  
 
BI-212   N   5.1107E+00                                      6.98E+02             
                           727.17 5.111E+00 ?(  9.958E+00 5.97E+01 7.55E+00 G  
                           785.42-4.895E+00 -   6.600E+01 3.71E+02 1.28E+00 GA 
 
BI-214   N   5.5445E+00                                      5.84E+05             
                           609.31 5.545E+00 ?(P 1.863E+00 1.23E+01 4.61E+01 G  
                          1120.29 1.608E+00 - P 8.314E+00 9.11E+01 1.51E+01 G  
                          1764.49-3.404E+00 - P 1.031E+01 1.50E+02 1.54E+01 G  
 
BI-210M  T  -7.8378E-02                                      1.10E+09             
                           265.83-7.838E-02 ?(  1.127E+00 4.08E+02 5.00E+01 G  
                           304.90-3.712E-01 +   2.151E+00 1.67E+02 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RA-224   N   1.4654E+00                                      6.98E+02             
                           240.99 1.465E+00  (  1.893E+01 3.75E+02 4.10E+00 G  
 
AC-228   N   8.7637E+00                                      2.10E+03             
                           911.07 8.983E+00 @(  1.842E+00 1.52E+01 2.90E+01 G  
                           968.97 3.351E+00 -   6.422E+00 5.87E+01 1.75E+01 G  
                           338.32 8.234E+00  (  3.594E+00 2.05E+01 1.20E+01 G  
                            93.35 4.822E+00 -   9.795E+00 6.17E+01 5.56E+00 XA 
 
TH-227   N  -4.7593E-01                                      7.95E+03             
                           235.97-4.759E-01 ?(  4.474E+00 2.69E+02 1.23E+01 G  
                            50.14-3.116E+00 +   1.086E+01 1.03E+02 8.00E+00 G  
                           256.24-1.959E+00 +   9.368E+00 1.40E+02 7.00E+00 G  
 
TH-229   N   6.1494E+00                                      2.68E+06             
                           193.51 6.149E+00 ?(  1.140E+01 5.67E+01 4.40E+00 G  
                           210.85-3.698E+00 -   2.048E+01 1.62E+02 2.99E+00 G  
 
TH-234   N   8.9744E+00                                      1.63E+12             
                            63.29 9.854E+00  (  1.282E+01 4.51E+01 3.81E+00 G  
                            92.59 8.374E+00  (  9.082E+00 3.45E+01 5.58E+00 G  
 
PA-231   N   2.2438E+00                                      1.20E+07             
                           302.65 2.244E+00 ?(  1.837E+01 2.32E+02 2.88E+00 G  
                           300.07 2.481E-01 %   2.205E+01 2.47E+03 2.46E+00 G  
 
PA-233   C   1.8003E-01                                      7.82E+08             
                           312.01 1.800E-01 ?(  1.620E+00 2.56E+02 3.60E+01 G  
                           300.18 1.033E-01 %   9.325E+00 2.52E+03 6.20E+00 G  
 
PA-234   N   5.8175E-01                                      1.63E+12             
                           131.29 2.968E-01 ?(  2.135E+00 2.07E+02 1.80E+01 G  
                           946.02 3.298E-02 %   6.353E+00 5.10E+03 1.34E+01 G  
                           569.47 9.694E-01  (  8.090E+00 2.32E+02 8.20E+00 G  
                           883.24 7.849E-01  (  8.052E+00 2.79E+02 9.60E+00 G  
                           880.53 5.840E-01 ?   1.283E+01 5.87E+02 6.00E+00 GA 
 
PA-234M  N   2.9896E+01                                      1.63E+12             
                          1001.00 2.416E+01 ?(  9.430E+01 1.11E+02 8.37E-01 G  
                           766.41 4.624E+01 &(  2.915E+02 1.78E+02 2.94E-01 G  
 
U-235    N   1.3197E+00                                      2.57E+11             
                           143.79 8.711E-01 ?(  4.827E+00 1.62E+02 1.10E+01 G  
                           205.33 2.301E+00 ?(  9.924E+00 1.26E+02 5.01E+00 G  
                           163.38-1.046E+00 +   1.043E+01 2.88E+02 5.08E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T  -1.7494E-02                                      1.58E+05             
                            59.54-1.749E-02 &(  2.226E+00 3.67E+03 3.59E+01 G  
 
Np-237   F   4.1310E+00                                      2.14E+06             
                            86.49 4.131E+00 &(  4.782E+00 3.64E+01 1.31E+01 G  
 
Ir-192   F   1.2880E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  7.066E-01 1.00E+03 8.70E+01 G  
                           468.06-5.415E-02 +   1.111E+00 5.61E+02 5.18E+01 G  
                           308.44 4.146E-01 ?(  1.575E+00 1.10E+02 3.18E+01 G  
                           295.95 1.996E-01 ?(  2.485E+00 3.58E+02 3.02E+01 G  
 
Cs-136   F   8.6088E-02                                      1.30E+01             
                           818.50 0.000E+00 ?(  1.282E+00 1.00E+03 1.00E+02 G  
                          1048.07 1.937E-01 ?(  1.138E+00 1.64E+02 8.00E+01 G  
                           340.57-3.804E-01 &   1.566E+00 1.21E+02 4.69E+01 G  
 
Np-239   T  -7.0761E-01                                      2.36E+00             
                           103.70-1.468E-02 &   1.983E+00 3.86E+03 2.40E+01 X  
                           106.13-7.076E-01 ?(  2.489E+00 1.05E+02 2.27E+01 G  
                            99.50 8.683E-01 &   3.654E+00 1.24E+02 1.50E+01 X  
 
Nd-147       9.9722E-01                                      1.11E+01             
                           531.00 9.972E-01 &(  4.374E+00 1.25E+02 1.30E+01 G  
                            91.10-1.670E+00 +   2.885E+00 5.28E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.17        84.       -13.    -0.007   103.22  -3.116E+00   
 BA-133      81.81       118.        -8.    -0.004   205.62  -2.565E-01   
 Np-237      87.17       133.        49.     0.027    36.38   4.131E+00   
 EU-155      87.17       133.        49.     0.027    36.38   1.762E+00   
 Nd-147      91.18       243.       -44.    -0.024    52.76  -1.670E+00   
 Gd-153      98.48       120.        13.     0.007   126.70   4.431E-01   
 Np-239      98.91       112.        12.     0.007   124.36   8.683E-01   
 Gd-153     102.85       117.        -6.    -0.003   272.01  -2.740E-01   
 EU-155     104.81        88.        21.     0.012    66.73   1.038E+00   
 Np-239     106.40       122.       -15.    -0.009   104.58  -7.076E-01   
 CO-57      122.17        77.         3.     0.002   451.09   3.404E-02   
 EU-154     123.24        87.        -8.    -0.004   175.58  -1.977E-01   
 HF-181     133.06        75.        11.     0.006   118.10   2.653E-01   
 CO-57      138.14        66.        11.     0.006   107.34   1.127E+00   
 Tc-99m     140.25        96.        -4.    -0.002   316.57  -5.568E-02   
 U-235      143.60        94.         9.     0.005   162.26   8.711E-01   
 CE-141     146.50        67.        23.     0.013    54.28   5.298E-01   
 Ba-140     161.75        90.       -14.    -0.008    98.86  -2.690E+00   
 U-235      162.87        81.        -4.    -0.002   288.04  -1.046E+00   
 CE-139     165.50        77.        10.     0.006   128.87   1.455E-01   
 TH-229     194.93        60.        21.     0.012    56.70   6.149E+00   
 U-235      204.89        54.         9.     0.005   125.99   2.301E+00   
 TH-229     210.19        81.        -8.    -0.004   161.75  -3.698E+00   
 TH-227     233.51        55.        -4.    -0.002   269.29  -4.759E-01   
 EU-152     243.42       106.       -16.    -0.009    94.96  -3.171E+00   
 TH-227     256.24        71.        -9.    -0.005   139.86  -1.959E+00   
 Cd-113m    263.09        54.        -6.    -0.003   173.72  -1.625E+03   
 BI-210M    266.43        49.        -2.    -0.001   407.99  -7.838E-02   
 I-131      284.43        57.        -5.    -0.003   206.69  -1.437E+00   
 Ir-192     295.95        77.         3.     0.002   358.32   1.996E-01   
 PA-231     303.39        35.         4.     0.002   232.07   2.244E+00   
 BA-133     303.17        36.         4.     0.002   239.38   3.472E-01   
 Ba-140     305.19        46.        -6.    -0.003   167.47  -2.416E+00   
 BI-210M    305.19        46.        -6.    -0.003   167.07  -3.712E-01   
 Ir-192     308.05        30.         7.     0.004   110.47   4.146E-01   
 CR-51      320.72        29.        -1.    -0.001   733.68  -1.926E-01   
 La-140     328.50        36.        19.     0.011    49.69   1.759E+00   
 Cs-136     340.40        60.        -9.    -0.005   120.68  -3.804E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     345.74        42.        -2.    -0.001   384.87  -3.081E-01   
 BA-133     355.54        42.        -3.    -0.002   313.26  -9.441E-02   
 I-131      365.24        21.        11.     0.006    66.66   2.686E-01   
 BA-133     383.67        29.        -3.    -0.001   295.69  -6.069E-01   
 SN-113     391.73        29.        -3.    -0.002   258.50  -9.861E-02   
 SB-125     427.49        33.        -5.    -0.003   178.73  -3.548E-01   
 AG-108M    433.84        34.        -2.    -0.001   465.55  -4.452E-02   
 pm-146     454.26        36.        -2.    -0.001   546.90  -5.648E-02   
 Ir-192     468.25        21.        -1.    -0.001   560.74  -5.415E-02   
 PM-144     480.99        19.        -1.    -0.001   648.90  -5.568E-02   
 HF-181     481.53        31.         7.     0.004   120.50   2.069E-01   
 RU-103     498.12        22.         6.     0.003   115.47   1.687E-01   
 RH-106     510.78        29.        48.     0.027    21.42   6.083E+00   
 Nd-147     529.93        17.         5.     0.003   124.90   9.972E-01   
 CS-134     569.08        21.         3.     0.002   227.57   5.275E-01   
 BI-207     569.09        19.         3.     0.002   186.57   9.813E-02   
 SB-124     602.56        36.        -2.    -0.001   479.03  -5.258E-02   
 CS-134     602.95        35.        -3.    -0.001   335.17  -7.427E-02   
 RU-103     613.09        24.         2.     0.001   322.76   1.099E+00   
 AG-108M    615.09        29.        -4.    -0.002   213.47  -1.184E-01   
 RH-106     625.18        13.         1.     0.000   670.41   2.236E-01   
 AG-110M    657.72        24.        -2.    -0.001   316.49  -7.256E-02   
 CS-137     658.40        14.        -1.    -0.001   514.79  -3.804E-02   
 PM-144     696.34        30.        -4.    -0.002   203.94  -1.261E-01   
 NB-94      701.81        15.        11.     0.006    60.16   3.507E-01   
 SB-124     721.59        27.        -4.    -0.002   171.53  -1.349E+00   
 AG-108M    721.59        27.        -4.    -0.002   172.44  -1.597E-01   
 ZR-95      724.19        26.         2.     0.001   448.89   1.205E-01   
 BI-212     726.97        19.        12.     0.007    59.74   5.111E+00   
 ZR-95      757.15        20.        -2.    -0.001   293.26  -1.388E-01   
 PA-234M    766.47        23.         4.     0.002   177.81   4.624E+01   
 EU-152     780.68        22.         1.     0.000   788.09   2.285E-01   
 BI-212     785.02        21.        -2.    -0.001   370.85  -4.895E+00   
 La-140     814.93        16.         1.     0.001   456.26   1.939E-01   
 NB-94      871.03        17.         5.     0.003   125.88   1.871E-01   
 EU-154     875.02        24.        -6.    -0.003   127.81  -1.762E+00   
 AG-110M    886.77        14.        -1.     0.000   988.43  -2.853E-02   
 Sc-46      889.14        13.         1.     0.001   562.88   3.517E-02   
 y-88       896.99        24.        -4.    -0.002   191.85  -1.540E-01   
 EU-152     964.04        25.         8.     0.005    93.13   2.306E+00   
 EU-154     996.70        22.        -2.    -0.001   350.95  -7.666E-01   
 PA-234M    999.00        12.         5.     0.003   111.14   2.416E+01   
 Co-56     1038.21        19.        -2.    -0.001   302.25  -6.419E-01   
 Cs-136    1047.91        15.         4.     0.002   163.90   1.937E-01   
 FE-59     1095.20        13.        -3.    -0.002   155.77  -2.755E-01   
 EU-152    1106.54         5.         2.     0.001   147.60   7.654E-01   
 ZN-65     1116.40        32.        -2.    -0.001   331.24  -2.224E-01   
 CO-60     1174.78        18.         1.     0.001   436.42   6.786E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1187.56        20.         1.     0.000   940.92   1.998E-01   
 Ta-182    1226.50        18.        -1.     0.000   816.00  -1.367E-01   
 Co-56     1238.13        25.         6.     0.004   116.45   4.876E-01   
 NA-22     1274.74        13.         2.     0.001   249.10   1.069E-01   
 EU-154    1274.75        13.         2.     0.001   248.80   3.039E-01   
 FE-59     1291.31        11.         3.     0.002   160.04   3.785E-01   
 CO-60     1333.82        11.         1.     0.001   323.92   7.849E-02   
 EU-152    1407.91         3.         7.     0.004    52.28   1.750E+00   
 K-40      1460.39        24.       287.     0.160     6.15   1.535E+02  P
 La-140    1596.30        11.        -2.    -0.001   300.18  -1.028E-01   
 Co-56     1770.22        13.        -4.    -0.002   153.51  -1.513E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    0.0000E+00    0.0000E+00    1.000E+03%                8.42E+00
 NA-22  #A    1.0689E-01    1.0689E-01    2.491E+02%                9.81E-01
 K-40   #     1.5350E+02    1.5350E+02    6.309E+00%                1.38E+01
 Sc-46  #A    3.5172E-02    3.5172E-02    5.629E+02%                7.45E-01
 CR-51  #A   -1.9263E-01   -1.9264E-01    7.337E+02%                5.11E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.45E-01
 FE-59  #A    7.8403E-03    7.8404E-03    1.117E+02%                1.54E+00
 Co-56  #A    1.9406E-01    1.9406E-01    1.165E+02%                9.54E-01
 CO-57  #A    1.5531E-01    1.5531E-01    1.073E+02%                5.35E-01
 CO-58  #A    7.9175E-03    7.9175E-03    2.651E+03%                7.87E-01
 CO-60  #A    7.3177E-02    7.3177E-02    2.717E+02%                9.54E-01
 ZN-65  #A   -2.2236E-01   -2.2236E-01    3.312E+02%                2.63E+00
 NB-94  #A    2.6811E-01    2.6811E-01    6.016E+01%                6.88E-01
 ZR-95  #A   -2.2712E-02   -2.2712E-02    2.681E+02%                1.47E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.95E-01
 RU-103 #A    1.6867E-01    1.6867E-01    1.155E+02%                6.76E-01
 RH-106 #A    2.2362E-01    2.2362E-01    6.704E+02%                5.67E+00
 AG-108M#A   -4.4524E-02   -4.4524E-02    4.656E+02%                7.42E-01
 AG-110M#A   -2.8532E-02   -2.8532E-02    9.884E+02%                1.06E+00
 SN-113 #A   -9.8605E-02   -9.8606E-02    2.585E+02%                9.07E-01
 SB-124 #A   -5.2582E-02   -5.2582E-02    4.790E+02%                8.99E-01
 SB-125 #A   -3.5484E-01   -3.5484E-01    1.787E+02%                2.22E+00
 I-131  #A    2.6856E-01    2.6857E-01    6.666E+01%                5.92E-01
 Gd-153 #A    4.4311E-01    4.4311E-01    1.267E+02%                1.90E+00
 Ga-68  #A   -5.4945E-01   -5.5246E-01    1.690E+03%                3.49E+01
 Tc-99m #A   -5.5622E-02   -5.5679E-02    3.166E+02%                6.08E-01
 BA-133 #A    6.2996E-03    6.2996E-03    1.971E+02%                1.04E+00
 CS-134 #A    7.6341E-03    7.6341E-03    2.026E+02%                8.85E-01
 CS-137 #A   -3.8038E-02   -3.8038E-02    5.148E+02%                7.31E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 CE-139 #A    1.4549E-01    1.4549E-01    1.289E+02%                6.39E-01
 Ba-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.00E+00
 La-140 #A    2.1885E-01    2.1886E-01    4.969E+01%                1.15E+00
 CE-141 #A    5.2984E-01    5.2984E-01    5.428E+01%                9.37E-01
 CE-144 #A   -1.4808E-01   -1.4808E-01    1.030E+03%                5.27E+00
 PM-144 #A   -1.2614E-01   -1.2614E-01    2.039E+02%                9.09E-01
 EU-152 #A    6.9561E-01    6.9561E-01    9.313E+01%                2.68E+00
 EU-154 #A   -1.7616E+00   -1.7616E+00    1.278E+02%                7.85E+00
 EU-155 #A    1.4663E+00    1.4663E+00    3.638E+01%                2.29E+00
 HF-181 #A    2.2730E-01    2.2730E-01    8.436E+01%                8.61E-01
 Ta-182 #A    6.3336E-02    6.3337E-02    6.865E+02%                1.13E+00
 Hg-203 #A   -1.0181E-02   -1.0181E-02    2.258E+03%                8.11E-01
 TL-208       2.0602E+00    2.0602E+00    1.715E+01%                5.60E-01
 pm-146 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.60E+00
 y-88   #A   -1.5404E-01   -1.5404E-01    1.918E+02%                1.05E+00
 Cd-113m#A   -1.6248E+03   -1.6248E+03    1.737E+02%                9.76E+03
 Cd-109 #A    4.2734E-01    4.2734E-01    1.029E+03%                1.52E+01
 PB-210       1.7756E+01    1.7756E+01    2.819E+01%                1.25E+01
 PB-212       6.6933E+00    6.6933E+00    9.063E+00%                1.35E+00
 PB-214       8.1787E+00    8.1787E+00    9.671E+00%                1.18E+00
 BI-207 #A    9.8134E-02    9.8134E-02    1.866E+02%                6.54E-01
 BI-212 #A    5.1107E+00    5.1107E+00    5.974E+01%                9.96E+00
 BI-214 #     5.5445E+00    5.5445E+00    1.365E+01%                1.86E+00
 BI-210M#A   -7.8378E-02   -7.8378E-02    4.080E+02%                1.13E+00
 RA-224  A    1.4654E+00    1.4654E+00    3.749E+02%                1.89E+01
 AC-228       8.7637E+00    8.7637E+00    1.274E+01%                1.84E+00
 TH-227 #A   -4.7593E-01   -4.7593E-01    2.693E+02%                4.47E+00
 TH-229 #A    6.1494E+00    6.1494E+00    5.670E+01%                1.14E+01
 TH-234  A    8.9744E+00    8.9744E+00    2.840E+01%                1.28E+01
 PA-231 #A    2.2438E+00    2.2438E+00    2.321E+02%                1.84E+01
 PA-233 #A    1.8003E-01    1.8003E-01    2.558E+02%                1.62E+00
 PA-234  A    5.8175E-01    5.8175E-01    1.392E+02%                2.13E+00
 PA-234M#A    2.9896E+01    2.9896E+01    1.048E+02%                9.43E+01
 U-235  #A    1.3197E+00    1.3197E+00    1.027E+02%                4.83E+00
 AM-241 #A   -1.7494E-02   -1.7494E-02    3.666E+03%                2.23E+00
 Np-237 #A    4.1310E+00    4.1310E+00    3.638E+01%                4.78E+00
 Ir-192 #A    1.2880E-01    1.2880E-01    1.105E+02%                7.07E-01
 Cs-136 #A    8.6086E-02    8.6088E-02    1.639E+02%                1.28E+00
 Np-239 #A   -7.0753E-01   -7.0761E-01    1.046E+02%                2.49E+00
 Nd-147 #A    9.9719E-01    9.9722E-01    1.249E+02%                4.37E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 8:53:42 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140460.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  277.1 to  1999.3 keV)     5.797E+01  Bq/Sample     
 Total Decayed Activity (  277.1 to  1999.3 keV) 5.7970909E+01  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20140461 
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_160-5429-A-4-D 
             Detector: Ge9 S/N100228730   
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: 160-5429-A-4-D
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 09:26         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 09:26:54      Real Time: 1804   sec
        Analysis Time: 3/4/2014 09:57         Dead Time: 0.24   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 9_2014-02-08_0052.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.811E-01          638.2     1.794E+00    1.794E+00    6.473E+00
NA-22     -6.982E-03         5539.0     3.867E-01    3.867E-01    1.411E+00
K-40       2.197E+02            5.0     1.093E+01    1.568E+01    8.314E+00
Sc-46      7.865E-01           22.1     1.740E-01    1.785E-01    9.367E-01
CR-51      0.000E+00         1000.0     1.241E+00    1.241E+00    8.443E+00
MN-54     -3.078E-04        75160.0     2.313E-01    2.313E-01    8.615E-01
FE-59      1.374E-01           98.7     1.356E-01    1.358E-01    2.249E+00
Co-56      4.711E-01           54.4     2.564E-01    2.576E-01    9.138E-01
CO-57      2.741E-01           80.6     2.210E-01    2.215E-01    5.829E-01
CO-58     -2.410E-01          124.6     3.003E-01    3.006E-01    1.038E+00
CO-60      2.789E-01           86.4     2.409E-01    2.413E-01    8.288E-01
ZN-65     -8.066E-01          111.6     9.002E-01    9.011E-01    3.075E+00
NB-94      2.199E-01          101.9     2.241E-01    2.244E-01    7.721E-01
ZR-95     -1.960E-02         1864.0     3.653E-01    3.653E-01    1.367E+00
NB-95     -1.930E-02         1207.0     2.328E-01    2.328E-01    8.556E-01
RU-103     2.358E-01           78.5     1.851E-01    1.855E-01    6.237E-01
RH-106     8.839E-01          220.9     1.953E+00    1.953E+00    7.010E+00
AG-108M    5.288E-02          220.5     1.166E-01    1.166E-01    6.325E-01
AG-110M    1.274E-01          145.9     1.859E-01    1.860E-01    1.425E+00
SN-113    -2.770E-01          113.5     3.144E-01    3.147E-01    1.076E+00
SB-124     1.228E-02         1987.0     2.440E-01    2.440E-01    8.805E-01
SB-125     6.777E-01           68.8     4.663E-01    4.675E-01    2.112E+00
I-131     -3.046E-03         6699.0     2.040E-01    2.040E-01    7.377E-01
Gd-153    -5.651E-01          112.2     6.337E-01    6.347E-01    2.131E+00
Ga-68      1.147E+00          723.6     8.303E+00    8.303E+00    3.129E+01
Tc-99m    -2.646E-02          717.7     1.899E-01    1.899E-01    6.569E-01
BA-133    -3.525E-01          103.1     3.635E-01    3.640E-01    1.232E+00
CS-134     3.090E-01           42.0     1.298E-01    1.308E-01    3.625E+00
CS-137     0.000E+00         1000.0     2.101E-01    2.101E-01    1.135E+00
CE-139    -4.446E-02          516.2     2.295E-01    2.296E-01    7.914E-01
Ba-140     3.209E-01          296.9     9.529E-01    9.531E-01    2.755E+00
La-140     1.078E-01          134.9     1.454E-01    1.455E-01    1.070E+00
CE-141    -1.372E-01          267.1     3.664E-01    3.664E-01    1.255E+00
CE-144    -1.378E+00          117.7     1.621E+00    1.623E+00    5.467E+00
PM-144     8.794E-02          168.7     1.483E-01    1.484E-01    7.533E-01
EU-152     2.646E-01          223.2     5.905E-01    5.907E-01    2.289E+00
EU-154     3.562E-01           81.2     2.892E-01    2.898E-01    7.274E+00
EU-155     1.116E+00           61.5     6.862E-01    6.890E-01    2.259E+00
HF-181     1.108E-01          207.0     2.293E-01    2.294E-01    8.934E-01
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Ta-182     4.337E+00           22.9     9.951E-01    1.018E+00    2.487E+00
Hg-203     1.747E-02         1389.0     2.427E-01    2.427E-01    8.523E-01
TL-208     3.026E+00           12.0     3.615E-01    3.941E-01    4.398E-01
pm-146     2.222E-01           84.9     1.887E-01    1.890E-01    2.647E+00
y-88      -7.877E-02          354.9     2.796E-01    2.796E-01    1.014E+00
Cd-113m    3.563E+03           83.1     2.961E+03    2.970E+03    9.934E+03
Cd-109     1.605E+00          327.9     5.264E+00    5.264E+00    1.798E+01
PB-210     1.047E+01           70.6     7.390E+00    7.415E+00    2.451E+01
PB-212     7.935E+00            8.5     6.710E-01    8.448E-01    1.510E+00
PB-214     1.347E+01            7.0     9.453E-01    1.176E+00    1.662E+00
BI-207    -1.304E-01          185.2     2.415E-01    2.416E-01    8.466E-01
BI-212     3.653E+00           81.1     2.963E+00    2.969E+00    1.001E+01
BI-214     1.354E+01            9.0     1.214E+00    1.403E+00    1.891E+00
BI-210M    1.756E-01          183.4     3.220E-01    3.221E-01    1.219E+00
RA-224     1.629E+01           41.1     6.694E+00    6.775E+00    2.153E+01
AC-228     5.797E+00           19.0     1.102E+00    1.141E+00    3.674E+00
TH-227     4.603E+00           33.0     1.516E+00    1.546E+00    4.437E+00
TH-229    -4.371E+00          110.8     4.844E+00    4.856E+00    1.631E+01
TH-234     3.754E+00          191.2     7.179E+00    7.182E+00    2.434E+01
PA-231     9.406E+00           64.1     6.028E+00    6.050E+00    1.988E+01
PA-233    -4.529E-02          952.3     4.313E-01    4.313E-01    1.547E+00
PA-234     1.043E+00          100.5     1.047E+00    1.049E+00    3.115E+00
PA-234M    9.569E+00          283.1     2.709E+01    2.709E+01    1.294E+02
U-235      2.211E+00           68.8     1.521E+00    1.525E+00    3.995E+00
AM-241    -8.391E-02          875.6     7.347E-01    7.348E-01    2.528E+00
Np-237    -2.490E-01          737.7     1.837E+00    1.837E+00    6.263E+00
Ir-192     1.539E+00           10.9     1.679E-01    1.910E-01    7.244E-01
Cs-136    -5.053E-04        46540.0     2.352E-01    2.352E-01    8.725E-01
Np-239    -8.587E-01           92.8     7.971E-01    7.988E-01    2.668E+00
Nd-147     1.418E+00          101.3     1.437E+00    1.439E+00    4.940E+00
-----------------------------------------------------------------------------
Total      3.905E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Sample description                                             
      104259_Gamma_160-5429-A-4-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20140461.An1

 Acquisition information
        Start time:                 3/4/2014 9:26:54 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.24 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 9:26:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2014-02-08_0052.PBC
                                                 2/8/2014 12:52:41 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.2299

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.76       21.  70.62   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    50.06       32.  40.90   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    64.25       10. 191.24   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810  3.754E+00 TH234 
    77.13      133.  16.28   0.91  4.677E-02
    87.34       80.  23.72   0.83  5.032E-02    86.54  30.700  2.896E+00 EU155 
    89.73        6. 327.91   1.04  5.051E-02
    99.71       13. 126.73   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   104.31       16.  97.50   1.05  5.307E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  7.770E-01 EU155 
   104.37       23.  61.48   1.05  5.318E-02   103.70  24.000    PBC<MDA Np239 
                                               105.31  21.200  1.116E+00 EU155 
                                               105.31  21.200  1.116E+00 EU155 
   105.22        4. 365.37   1.05  5.303E-02
   122.72       18.  80.63   1.07  5.303E-02   122.06  85.600    PBC<MDA CO57  
   123.34       18.  81.18   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   131.46       11. 147.14   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   136.26        7. 207.03   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.443E-01 CO57  
   136.33        7. 209.66   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.352E-01 CO57  
   146.89       12.  94.99   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   163.09        9. 168.52   1.11  4.676E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  2.113E+00 U235  
   198.76       22.  55.05   0.63  4.212E-02
   204.35       16.  71.96   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   235.82       22.  51.67   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.39      250.   9.41   1.10  3.735E-02   238.63  43.300  8.378E+00 PB212 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  3
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   240.83       45.  41.09   1.18  3.707E-02   240.99   4.100    PBC<MDA RA224 
   241.84       76.  21.05   1.18  3.697E-02   242.00   7.430  1.537E+01 PB214 
   253.73        3. 275.89   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   262.92       13.  83.09   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   266.24        6. 183.38   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   294.87      144.  11.23   1.21  3.233E-02   295.09  19.300  1.283E+01 PB214 
                                               295.95  30.160  8.224E+00 Ir192 
                                               295.95  30.160  8.224E+00 Ir192 
   299.84       15.   8.96   1.23  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.46       15.  64.09   1.24  3.176E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.478E+00 BA133 
                                               302.85  18.330  1.478E+00 BA133 
   304.66        2. 469.02   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.465E-01 BI210M
   304.68        2. 471.01   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.459E-01 BI210M
   308.85        1. 989.48   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  5.849E-02 Ir192 
   337.71       33.  34.73   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
                                               338.32  12.010  5.142E+00 AC228 
   351.58      267.   8.43   1.00  2.862E-02   351.93  37.600  1.379E+01 PB214 
   428.59        1. 560.99   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   432.71        3. 220.53   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.85        9.  84.91   1.37  2.388E-02   453.88  65.000    PBC<MDA pm146 
   462.86       13.  68.80   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   487.00        2. 322.16   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   496.09        9.  78.52   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  2.357E-01 RU103 
   510.77       39.  29.32   1.42  2.188E-02   511.86  20.000  4.947E+00 RH106 
   532.54        7. 101.31   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   536.06        2. 364.29   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   562.67        3. 291.47   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   582.75       94.  11.95   1.49  1.989E-02   583.02  84.500  3.102E+00 TL208 
   599.71        1. 817.21   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.14      226.   8.58   1.64  1.925E-02   609.31  46.090  1.354E+01 BI214 
                                               610.30   5.750  1.136E+02 RU103 
                                               610.30   5.750  1.136E+02 RU103 
   616.79        2. 392.77   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   622.45        3. 220.91   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   636.15        4. 170.98   1.53  1.864E-02
   696.56        4. 168.68   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.42        7. 101.88   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.84        1. 883.15   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.551E-02 AG108M
   726.49        8.  81.11   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   766.41        3. 283.08   1.63  1.620E-02   766.41   0.294    PBC<MDA PA234M
   779.44        3. 223.22   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   786.16        8. 104.11   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   794.40       18.  42.02   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   815.20        5. 134.94   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   860.71        8.  82.03   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   881.72        5. 136.78   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   888.64        1. 834.89   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  3.054E-02 Sc46  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  4
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.01       48.  21.16   1.75  1.418E-02   911.07  29.000  6.488E+00 AC228 
                                               911.07  29.000  6.488E+00 AC228 
   968.92       22.  39.95   1.79  1.352E-02   964.11  14.605    PBC<MDA EU152 
                                               968.97  17.460  5.099E+00 AC228 
                                               968.97  17.460  5.099E+00 AC228 
  1074.35        1. 723.61   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.09       33.  22.12   1.90  1.206E-02  1120.29  15.100  9.276E+00 BI214 
                                              1120.55  99.987  1.543E+00 Sc46  
                                              1121.30  34.900  4.422E+00 Ta182 
                                              1120.55  99.987  1.543E+00 Sc46  
  1120.09       33.  22.94   1.90  1.205E-02  1120.29  15.100  9.081E+00 BI214 
                                              1120.55  99.987  1.513E+00 Sc46  
                                              1121.30  34.900  4.337E+00 Ta182 
  1120.10       30.  22.29   1.90  1.206E-02  1120.29  15.100  9.247E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1188.73        3. 199.81   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1238.09       16.  54.44   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1292.24        6.  98.70   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1327.36        5.  86.38   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1385.36        4. 145.87   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1407.81        3. 209.11   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.28      411.   4.89   1.90  9.749E-03  1460.83  10.670  2.197E+02 K40   
  1763.84       18.  24.71   2.31  8.350E-03  1764.49  15.400  7.565E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.10    77.13       127.       133. 2.851E+03   16.28   0.906  -       M
   348.95    87.34        92.        83. 1.645E+03   19.72   0.829  -       M
   794.52   198.76        44.        22. 5.223E+02   55.05   0.625  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.67    46.76        96.        21.     0.011    70.62   0.998 
 TH-227    199.87    50.06        68.        32.     0.018    40.90   1.001 
 AM-241    245.19    61.39       150.        -2.    -0.001   875.61   1.010s
 TH-234    256.61    64.25       181.        10.     0.006   191.24   1.014s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133    324.37    81.19       219.       -25.    -0.014    87.27   1.031s
 Np-237    345.55    86.49       234.        -3.    -0.002   737.66   1.036 
 EU-155    345.76    86.54       234.        -3.    -0.002   737.62   1.036s
 Cd-109    358.50    89.73       162.         6.     0.003   327.91   1.038 
 Nd-147    355.56    88.99       121.       -18.    -0.010    89.67   1.041s
 AC-228    372.98    93.35       255.        -3.    -0.002   764.61   1.043s
 Gd-153    389.67    97.52       153.       -16.    -0.009   112.16   1.047s
 Np-239    398.42    99.71       129.        13.     0.007   126.73   1.049s
 Gd-153    420.47   105.22        82.         4.     0.002   365.37   1.052s
 Np-239    416.82   104.31       110.        16.     0.009    97.50   1.053s
 EU-155    417.06   104.37        86.        23.     0.013    61.48   1.054s
 Np-239    423.11   105.88       141.       -19.    -0.010    92.83   1.055s
 EU-152    498.87   124.83        88.       -21.    -0.012    66.97   1.070s
 CO-57     490.42   122.72        93.        18.     0.010    80.63   1.070s
 EU-154    492.91   123.34        95.        18.     0.010    81.18   1.071s
 PA-234    525.40   131.46       115.        11.     0.006   147.14   1.079s
 HF-181    532.76   133.30       132.        -9.    -0.005   188.94   1.081s
 CE-144    533.68   133.54       134.       -14.    -0.008   117.66   1.081s
 HF-181    544.57   136.26       113.         7.     0.004   207.03   1.084s
 CO-57     544.85   136.33       113.         7.     0.004   209.66   1.084s
 Tc-99m    559.48   139.99       113.        -2.    -0.001   717.71   1.088s
 U-235     587.08   146.89        63.        12.     0.007    94.99   1.091s
 CE-141    581.34   145.45       124.        -6.    -0.003   267.07   1.092s
 U-235     651.85   163.09       111.         9.     0.005   168.52   1.109 
 CE-139    662.89   165.85       121.        -3.    -0.002   516.25   1.111s
 TH-229    772.36   193.22       128.       -15.    -0.008   110.80   1.137s
 U-235     816.86   204.35        62.        16.     0.009    71.96   1.148 
 TH-229    848.79   212.33        89.       -10.    -0.006   136.49   1.153s
 TH-227    943.32   235.97        54.        22.     0.012    51.67   1.176D
 PB-212    953.97   238.63        78.       231.     0.128     8.23   1.179D
 RA-224    963.39   240.99       145.        45.     0.025    41.09   1.181D
 PB-214    967.43   242.00        90.        76.     0.042    21.05   1.182D
 EU-152    975.16   243.93       138.       -18.    -0.010    93.73   1.185s
 TH-227   1014.36   253.73        36.         3.     0.002   275.89   1.195 
 Cd-113m  1051.11   262.92        56.        13.     0.007    83.09   1.202s
 BI-210M  1064.37   266.24        58.         6.     0.003   183.38   1.204 
 TL-208   1110.82   277.85        96.       -11.    -0.006   130.67   1.214s
 I-131    1136.23   284.20        75.       -13.    -0.007    99.21   1.221s
 PB-214   1178.89   294.87        32.       144.     0.080    11.23   1.207 
 Ir-192   1178.94   294.88        40.       134.     0.074    10.91   1.231s
 PB-212   1199.52   300.03        39.        15.     0.008     8.96   1.235D
 PA-231   1198.57   299.79        18.        -2.    -0.001   291.44   1.235 
 PA-233   1199.12   299.93        17.        -2.    -0.001   310.65   1.235 
 PA-231   1210.00   302.65        42.        15.     0.009    64.09   1.237D
 BA-133   1211.06   302.91        70.        -3.    -0.002   348.63   1.238s
 Ba-140   1218.02   304.66        59.         2.     0.001   469.02   1.239s
 BI-210M  1218.14   304.68        59.         2.     0.001   471.01   1.240s
 Ir-192   1234.79   308.85        53.         1.     0.001   989.48   1.243s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  6
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1251.09   312.92        37.        -1.    -0.001   952.31   1.246s
 Ir-192   1270.04   317.66        48.        -2.    -0.001   501.31   1.250s
 La-140   1316.21   329.21        43.        -2.    -0.001   492.22   1.261s
 AC-228   1350.23   337.71        48.        33.     0.018    34.73   1.270s
 Cs-136   1357.39   339.50        68.       -13.    -0.007    91.27   1.272s
 PB-214   1405.70   351.58        40.       267.     0.148     8.43   0.999 
 BA-133   1419.18   354.95        61.       -11.    -0.006   103.12   1.285s
 SN-113   1569.30   392.48        42.        -8.    -0.005   113.50   1.317s
 SB-125   1713.73   428.59        30.         1.     0.001   560.99   1.349s
 AG-108M  1730.21   432.71        24.         3.     0.002   220.53   1.354s
 pm-146   1814.77   453.85        24.         9.     0.005    84.91   1.372s
 SB-125   1850.80   462.86        33.        13.     0.007    68.80   1.380s
 Ir-192   1869.88   467.63        32.        -3.    -0.002   258.15   1.384s
 BE-7     1909.76   477.60        30.        -1.    -0.001   638.19   1.392s
 La-140   1947.34   487.00        28.         2.     0.001   322.16   1.401s
 RU-103   1983.69   496.09        19.         9.     0.005    78.52   1.409s
 RH-106   2042.45   510.77        46.        39.     0.022    29.32   1.422s
 Nd-147   2129.53   532.54        22.         7.     0.004   101.31   1.438s
 Ba-140   2143.58   536.06        24.         2.     0.001   364.29   1.444s
 CS-134   2250.02   562.67        29.         3.     0.001   291.47   1.466s
 CS-134   2275.57   569.05        39.        -2.    -0.001   361.65   1.471s
 PA-234   2276.26   569.22        38.        -2.    -0.001   373.82   1.471s
 BI-207   2282.01   570.66        35.        -5.    -0.003   185.25   1.471s
 TL-208   2330.36   582.75         5.        94.     0.052    11.95   1.489 
 SB-125   2398.20   599.71        28.         1.     0.001   817.21   1.497s
 CS-134   2418.21   604.71       670.        -4.    -0.002   860.49   1.500s
 BI-214   2435.93   609.14        35.       216.     0.120     8.58   1.638 
 RU-103   2435.88   609.13        30.       201.     0.112     8.03   1.505s
 AG-108M  2451.84   613.12        43.        -6.    -0.004   152.05   1.509s
 PM-144   2466.53   616.79        22.         2.     0.001   392.77   1.512s
 RH-106   2489.18   622.45        20.         3.     0.002   220.91   1.515s
 SB-125   2543.97   636.15        17.         4.     0.002   170.98   1.526s
 I-131    2535.71   634.08        14.        -1.     0.000   965.98   1.527s
 PM-144   2785.66   696.56        20.         4.     0.002   168.68   1.576s
 NB-94    2809.11   702.42        20.         7.     0.004   101.88   1.581s
 AG-108M  2890.80   722.84        19.         1.     0.000   883.15   1.598s
 EU-154   2896.74   724.33        26.        -5.    -0.003   142.43   1.598s
 ZR-95    2895.92   724.12        27.        -6.    -0.003   125.98   1.599s
 BI-212   2905.38   726.49        19.         8.     0.005    81.11   1.601s
 pm-146   2941.36   735.48        32.        -5.    -0.003   163.21   1.608s
 PA-234M  3065.12   766.41        34.         3.     0.002   283.08   1.633s
 EU-152   3117.23   779.44        23.         3.     0.002   223.22   1.643s
 BI-212   3144.11   786.16        29.         8.     0.004   104.11   1.648 
 CS-134   3177.09   794.40        20.        18.     0.010    42.02   1.656s
 CS-134   3207.44   801.99        24.        -1.    -0.001   666.22   1.661s
 CO-58    3241.73   810.56        31.        -7.    -0.004   124.64   1.668s
 La-140   3260.31   815.20        20.         5.     0.003   134.94   1.672s
 TL-208   3442.38   860.71        19.         8.     0.005    82.03   1.707s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  7
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94    3485.02   871.37        21.        -3.    -0.002   207.15   1.715s
 PA-234   3526.43   881.72        17.         5.     0.003   136.78   1.724s
 AG-110M  3536.96   884.35        27.        -2.    -0.001   365.16   1.725s
 Sc-46    3554.13   888.64        22.         1.     0.000   834.89   1.729s
 y-88     3587.57   897.00        22.        -2.    -0.001   354.95   1.736s
 AC-228   3643.62   911.01        28.        48.     0.027    21.16   1.746s
 AG-110M  3749.54   937.48        23.        -2.    -0.001   297.26   1.766s
 EU-152   3872.02   968.09        29.        -2.    -0.001   356.86   1.786s
 AC-228   3875.34   968.92        27.        22.     0.012    39.95   1.790s
 Co-56    4152.83  1038.26        24.        -4.    -0.002   181.21   1.841s
 Cs-136   4189.00  1047.30        21.        -1.    -0.001   466.97   1.848s
 BI-207   4254.62  1063.70        23.        -2.    -0.001   324.81   1.860s
 Ga-68    4297.23  1074.35        13.         1.     0.000   723.61   1.870s
 FE-59    4392.11  1098.06        29.        -4.    -0.002   201.21   1.886s
 EU-152   4448.62  1112.18        22.        -2.    -0.001   375.60   1.895s
 ZN-65    4465.49  1116.39        45.        -9.    -0.005   111.61   1.897s
 BI-214   4480.31  1120.10        14.        30.     0.017    22.29   1.901s
 Sc-46    4480.26  1120.09        11.        33.     0.019    22.12   1.901s
 Ta-182   4480.29  1120.09        12.        33.     0.018    22.94   1.901 
 CO-60    4692.57  1173.14        22.        -3.    -0.002   201.21   1.938s
 Ta-182   4754.95  1188.73        20.         3.     0.002   199.81   1.949 
 Ta-182   4886.81  1221.67        32.        -2.    -0.001   471.26   1.972 
 Co-56    4952.52  1238.09        28.        16.     0.009    54.44   1.984s
 FE-59    5169.24  1292.24        15.         6.     0.003    98.70   2.020s
 CO-60    5309.80  1327.36         8.         5.     0.003    86.38   2.048s
 AG-110M  5541.95  1385.36        13.         4.     0.002   145.87   2.082s
 EU-152   5631.81  1407.81        14.         3.     0.001   209.11   2.097s
 K-40     5841.81  1460.28         8.       411.     0.229     4.89   1.899 
 La-140   6385.94  1596.21         9.        -1.    -0.001   443.34   2.215s
 BI-214   7057.04  1763.84         7.        18.     0.010    24.71   2.314s
 Co-56    7078.98  1769.32        14.        -5.    -0.003   120.24   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.8109E-01                                      5.31E+01             
                           477.60-2.811E-01 ?(  6.473E+00 6.38E+02 1.05E+01 G  
 
NA-22    C  -6.9823E-03                                      9.50E+02             
                          1274.53-6.982E-03 %(  1.411E+00 5.54E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  8
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   2.1972E+02                                      4.66E+11             
                          1460.83 2.197E+02  (P 8.314E+00 4.89E+00 1.07E+01 G  
 
Sc-46    F   7.8654E-01                                      8.38E+01             
                           889.28 3.054E-02 ?(  9.367E-01 8.35E+02 1.00E+02 G  
                          1120.55 1.543E+00 ?(  8.263E-01 2.21E+01 1.00E+02 G  
 
MN-54    C  -3.0779E-04                                      3.12E+02             
                           834.85-3.078E-04 %(  8.615E-01 7.52E+04 1.00E+02 G  
 
FE-59    F   1.3738E-01                                      4.45E+01             
                          1099.25-3.165E-01 ?(  2.249E+00 2.01E+02 5.65E+01 G  
                          1291.60 7.310E-01 ?(  2.493E+00 9.87E+01 4.32E+01 G  
 
Co-56    C   4.7110E-01                                      7.73E+01             
                           846.77 7.219E-03 %(  9.138E-01 3.43E+03 9.99E+01 G  
                          1238.28 1.173E+00  (  2.066E+00 5.44E+01 6.61E+01 G  
                          1037.84-1.215E+00 +   7.802E+00 1.81E+02 1.41E+01 G  
                          1771.35-2.039E+00 +   8.631E+00 1.20E+02 1.55E+01  A 
 
CO-57    C   2.7410E-01                                      2.72E+02             
                           122.06 2.166E-01 ?(  5.829E-01 8.06E+01 8.56E+01 G  
                           136.47 7.352E-01 ?(  5.273E+00 2.10E+02 1.07E+01 G  
 
CO-58    C  -2.4096E-01                                      7.09E+01             
                           810.78-2.410E-01 ?(  1.038E+00 1.25E+02 9.95E+01 G  
 
CO-60    F   2.7886E-01                                      1.93E+03             
                          1332.50 2.789E-01 ?(  8.288E-01 8.64E+01 1.00E+02 G  
                          1173.24-1.627E-01 -   1.168E+00 2.01E+02 9.99E+01 G  
 
ZN-65    F  -8.0658E-01                                      2.44E+02             
                          1115.55-8.066E-01 ?(  3.075E+00 1.12E+02 5.06E+01 G  
 
NB-94    I   2.1994E-01                                      7.41E+06             
                           702.63 2.199E-01 ?(  7.721E-01 1.02E+02 9.79E+01 G  
                           871.10-1.219E-01 -   9.043E-01 2.07E+02 9.99E+01 G  
 
ZR-95    I  -1.9603E-02                                      6.40E+01             
                           756.73-1.960E-02 &(  1.367E+00 1.86E+03 5.45E+01 G  
                           724.20-4.567E-01 +   1.998E+00 1.26E+02 4.42E+01 G  
 
NB-95    I  -1.9295E-02                                      6.40E+01             
                           765.79-1.930E-02 &(  8.556E-01 1.21E+03 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage  9
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   2.3575E-01                                      3.93E+01             
                           497.05 2.357E-01 &(  6.237E-01 7.85E+01 9.09E+01 G  
                           610.30 1.012E+02 ?   1.419E+01 8.03E+00 5.75E+00 GA 
 
RH-106   I   8.8388E-01                                      3.74E+02             
                           621.92 8.839E-01 ?(  7.010E+00 2.21E+02 9.93E+00 G  
                          1050.36-3.790E-02 %   6.610E+01 4.68E+04 1.56E+00 G  
                           511.86 4.947E+00 &   4.347E+00 2.93E+01 2.00E+01 GA 
 
AG-108M  C   5.2879E-02                                      1.53E+05             
                           433.94 8.035E-02 ?(  6.325E-01 2.21E+02 9.05E+01 G  
                           722.94 2.551E-02 &(  8.336E-01 8.83E+02 9.08E+01 G  
                           614.28-2.037E-01 +   1.073E+00 1.52E+02 8.98E+01 G  
 
AG-110M  F   1.2741E-01                                      2.50E+02             
                           884.68-1.086E-01 ?(  1.425E+00 3.65E+02 7.27E+01 G  
                           657.76 9.462E-03 %   8.206E-01 2.36E+03 9.46E+01 G  
                           937.49-2.741E-01 +   2.935E+00 2.97E+02 3.44E+01 G  
                          1384.30 8.336E-01 ?(  4.353E+00 1.46E+02 2.43E+01 G  
                           763.94 3.526E-02 %   4.591E+00 3.60E+03 2.23E+01 G  
 
SN-113   F  -2.7696E-01                                      1.15E+02             
                           391.69-2.770E-01 ?(  1.076E+00 1.14E+02 6.40E+01 G  
 
SB-124   F   1.2276E-02                                      6.02E+01             
                           602.73 1.228E-02 %(  8.805E-01 1.99E+03 9.83E+01 G  
                          1690.98 0.000E+00 -   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-2.511E-02 &   6.960E+00 7.42E+03 1.08E+01 G  
 
SB-125   I   6.7768E-01                                      1.01E+03             
                           427.88 1.044E-01 ?(  2.112E+00 5.61E+02 2.96E+01 G  
                           600.50 1.473E-01 ?(  4.366E+00 8.17E+02 1.79E+01 G  
                           635.89 9.410E-01 ?(  5.756E+00 1.71E+02 1.13E+01 G  
                           463.37 2.919E+00 ?(  6.664E+00 6.88E+01 1.05E+01 G  
 
I-131    I  -3.0456E-03                                      8.02E+00             
                           364.48-3.046E-03 %(  7.377E-01 6.70E+03 8.17E+01 G  
                           284.30-3.502E+00 +   1.173E+01 9.92E+01 6.14E+00 G  
                           636.97-2.295E-01 +   8.361E+00 9.66E+02 7.17E+00 G  
 
Gd-153   F  -5.6505E-01                                      2.42E+02             
                            97.50-5.651E-01 ?(  2.131E+00 1.12E+02 3.00E+01 G  
                           103.20 1.702E-01 +   2.158E+00 3.65E+02 2.18E+01 G  
 
Ga-68    C   1.1474E+00                                      4.71E-02             
                          1077.40 1.147E+00 ?(  3.129E+01 7.24E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 10
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -2.6455E-02                                      2.51E-01             
                           140.51-2.646E-02 ?(  6.569E-01 7.18E+02 8.93E+01 G  
 
BA-133   F  -3.5253E-01                                      3.85E+03             
                           356.00-3.525E-01 ?(  1.232E+00 1.03E+02 6.20E+01 G  
                           302.85-3.270E-01 +   3.970E+00 3.49E+02 1.83E+01 G  
                           383.84 9.477E-02 %   5.451E+00 1.55E+03 8.94E+00 GA 
                            80.99-8.327E-01 +   2.421E+00 8.73E+01 3.41E+01 GA 
 
CS-134   I   3.0899E-01                                      7.54E+02             
                           604.71-1.252E-01 ?(  3.625E+00 8.60E+02 9.76E+01 G  
                           795.87 7.491E-01 ?(  9.721E-01 4.20E+01 8.55E+01 G  
                           569.32-4.429E-01 +   5.680E+00 3.62E+02 1.54E+01 G  
                           801.95-4.332E-01 +   1.052E+01 6.66E+02 8.69E+00 G  
                           563.24 8.770E-01 ?(  9.121E+00 2.91E+02 8.35E+00 G  
 
CE-139   F  -4.4460E-02                                      1.38E+02             
                           165.85-4.446E-02 ?(  7.914E-01 5.16E+02 7.99E+01 G  
 
Ba-140   I   3.2092E-01                                      1.28E+01             
                           537.26 2.092E-01 ?(  2.755E+00 3.64E+02 2.44E+01 G  
                           162.66 9.497E-02 &   1.058E+01 3.22E+03 6.22E+00 G  
                           304.85 9.559E-01  (  1.574E+01 4.69E+02 4.29E+00 G  
 
La-140   I   1.0776E-01                                      1.28E+01             
                          1596.21-6.298E-02 ?(  1.070E+00 4.43E+02 9.54E+01 G  
                           487.02 1.277E-01 &(  1.473E+00 3.22E+02 4.55E+01 G  
                           328.76-1.746E-01 +   3.049E+00 4.92E+02 2.03E+01 G  
                           815.77 7.686E-01 &(  3.642E+00 1.35E+02 2.33E+01 G  
 
CE-141   I  -1.3718E-01                                      3.25E+01             
                           145.44-1.372E-01 ?(  1.255E+00 2.67E+02 4.82E+01 G  
 
CE-144   I  -1.3778E+00                                      2.85E+02             
                           133.54-1.378E+00 ?(  5.467E+00 1.18E+02 1.11E+01 G  
 
PM-144   C   8.7937E-02                                      3.63E+02             
                           696.54 1.256E-01 &(  7.533E-01 1.69E+02 9.90E+01 G  
                           618.06 5.029E-02 &(  7.182E-01 3.93E+02 9.91E+01 G  
                           476.81 1.987E-02 %   1.599E+00 2.21E+03 4.20E+01 G  
 
EU-152   F   2.6456E-01                                      4.94E+03             
                           344.29-1.793E-02 %(  2.289E+00 3.55E+03 2.65E+01 G  
                          1112.07-6.010E-01 +   8.200E+00 3.76E+02 1.36E+01 G  
                           121.78-7.660E-01 +   1.697E+00 6.70E+01 2.86E+01 G  
                           778.92 8.431E-01 ?(  6.727E+00 2.23E+02 1.29E+01 G  
                           964.11-6.131E-01 +   7.838E+00 3.57E+02 1.46E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 11
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           244.69-3.654E+00 +   1.147E+01 9.37E+01 7.58E+00 G  
                          1408.00 6.943E-01 &   5.285E+00 2.09E+02 2.10E+01 GA 
 
EU-154   I   3.5621E-01                                      3.14E+03             
                           873.23 2.475E-02 %(  7.274E+00 7.90E+03 1.23E+01 G  
                           123.10 4.559E-01 @(  1.236E+00 8.12E+01 4.08E+01 G  
                          1274.54-3.195E-02 %   4.013E+00 3.44E+03 3.52E+01 G  
                           723.36-8.553E-01 +   4.262E+00 1.42E+02 2.02E+01 G  
                          1004.77-1.465E-01 %   5.764E+00 1.07E+03 1.80E+01 G  
                           996.33 0.000E+00 -   1.052E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   1.1162E+00                                      1.81E+03             
                           105.31 1.116E+00 &(  2.259E+00 6.15E+01 2.12E+01 G  
                            86.54-1.062E-01 -   2.672E+00 7.38E+02 3.07E+01 G  
 
HF-181   F   1.1077E-01                                      4.24E+01             
                           482.00 2.011E-02 %(  8.934E-01 1.23E+03 8.05E+01 G  
                           133.02-2.162E-01 +   1.391E+00 1.89E+02 4.33E+01 G  
                           345.83 5.255E-02 %   4.662E+00 2.50E+03 1.51E+01 G  
                           136.30 1.358E+00 ?(  9.617E+00 2.07E+02 5.85E+00 G  
 
Ta-182   F   4.3371E+00                                      1.14E+02             
                          1121.30 4.337E+00  (  2.487E+00 2.29E+01 3.49E+01 G  
                          1221.41-3.161E-01 -   5.339E+00 4.71E+02 2.70E+01 G  
                          1189.05 9.882E-01 -   7.063E+00 2.00E+02 1.62E+01 G  
 
Hg-203   F   1.7467E-02                                      4.66E+01             
                           279.20 1.747E-02 &(  8.523E-01 1.39E+03 8.15E+01 G  
 
TL-208   N   3.0258E+00                                      6.98E+02             
                           583.02 3.102E+00  (  4.398E-01 1.19E+01 8.45E+01 G  
                           277.28-2.845E+00 &   1.262E+01 1.31E+02 6.31E+00 G  
                           860.56 2.507E+00 ?(  6.958E+00 8.20E+01 1.24E+01 G  
 
pm-146   C   2.2222E-01                                      2.02E+03             
                           747.16 3.681E-02 &(  2.647E+00 1.97E+03 3.40E+01 G  
                           735.72-7.510E-01 +   4.287E+00 1.63E+02 2.25E+01 G  
                           453.88 3.192E-01 ?(  9.177E-01 8.49E+01 6.50E+01 G  
 
y-88     F  -7.8767E-02                                      1.07E+02             
                           898.04-7.877E-02 ?(  1.014E+00 3.55E+02 9.37E+01 G  
                          1836.06 0.000E+00 +   5.109E-01 1.00E+03 9.92E+01 G  
 
Cd-113m      3.5630E+03                                      5.33E+03             
                           263.70 3.563E+03 &(  9.934E+03 8.31E+01 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 12
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F   1.6052E+00                                      4.53E+02             
                            88.04 1.605E+00  (  1.798E+01 3.28E+02 3.79E+00 G  
 
PB-210   N   1.0465E+01                                      8.14E+03             
                            46.54 1.046E+01 ?(  2.451E+01 7.06E+01 4.25E+00 G  
 
PB-212   N   7.9348E+00                                      6.98E+02             
                           238.63 7.935E+00  (P 1.510E+00 8.23E+00 4.33E+01 G  
                           300.03 7.935E+00 } P 1.677E+01 8.96E+00 3.28E+00 GA 
 
PB-214   N   1.3465E+01                                      5.84E+05             
                           351.93 1.379E+01  (  1.662E+00 8.43E+00 3.76E+01 G  
                           295.09 1.283E+01  (  2.589E+00 1.12E+01 1.93E+01 G  
                           242.00 1.537E+01     9.488E+00 2.10E+01 7.43E+00 GA 
 
BI-207   C  -1.3037E-01                                      1.18E+04             
                           569.70-1.304E-01 ?(  8.466E-01 1.85E+02 9.77E+01 G  
                          1063.66-1.262E-01 +   1.481E+00 3.25E+02 7.45E+01 G  
 
BI-212   N   3.6529E+00                                      6.98E+02             
                           727.17 3.653E+00 ?(  1.001E+01 8.11E+01 7.55E+00 G  
                           785.42 2.111E+01     7.537E+01 1.04E+02 1.28E+00 GA 
 
BI-214   N   1.3539E+01                                      5.84E+05             
                           609.31 1.354E+01  (P 1.891E+00 8.58E+00 4.61E+01 G  
                          1120.29 9.247E+00 - P 6.158E+00 2.23E+01 1.51E+01 G  
                          1764.49 7.565E+00 - P 6.494E+00 2.47E+01 1.54E+01 G  
 
BI-210M  T   1.7558E-01                                      1.10E+09             
                           265.83 1.922E-01 ?(  1.219E+00 1.83E+02 5.00E+01 G  
                           304.90 1.459E-01  (  2.412E+00 4.71E+02 2.80E+01 G  
 
RA-224   N   1.6289E+01                                      6.98E+02             
                           240.99 1.629E+01  (  2.153E+01 4.11E+01 4.10E+00 G  
 
AC-228   N   5.7968E+00                                      2.10E+03             
                           911.07 6.488E+00  (  3.674E+00 2.12E+01 2.90E+01 G  
                           968.97 5.099E+00 ?(  6.297E+00 3.99E+01 1.75E+01 G  
                           338.32 5.142E+00 ?(  5.511E+00 3.47E+01 1.20E+01 G  
                            93.35-5.717E-01 -   1.489E+01 7.65E+02 5.56E+00 XA 
 
TH-227   N   4.6025E+00                                      7.95E+03             
                           235.97 2.650E+00  (  4.437E+00 5.17E+01 1.23E+01 G  
                            50.14 7.604E+00  (  9.883E+00 4.09E+01 8.00E+00 G  
                           256.24 6.998E-01 -   6.832E+00 2.76E+02 7.00E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 13
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -4.3713E+00                                      2.68E+06             
                           193.51-4.371E+00 ?(  1.631E+01 1.11E+02 4.40E+00 G  
                           210.85-4.617E+00 +   2.145E+01 1.36E+02 2.99E+00 G  
 
TH-234   N   3.7540E+00                                      1.63E+12             
                            63.29 3.754E+00 ?(  2.434E+01 1.91E+02 3.81E+00 G  
                            92.59-2.853E-01 %   1.326E+01 1.36E+03 5.58E+00 G  
 
PA-231   N   9.4055E+00                                      1.20E+07             
                           302.65 9.406E+00  (  1.988E+01 6.41E+01 2.88E+00 G  
                           300.07-1.498E+00 -   1.589E+01 2.91E+02 2.46E+00 G  
 
PA-233   C  -4.5286E-02                                      7.82E+08             
                           312.01-4.529E-02 ?(  1.547E+00 9.52E+02 3.60E+01 G  
                           300.18-5.450E-01 +   6.188E+00 3.11E+02 6.20E+00 G  
 
PA-234   N   1.0427E+00                                      1.63E+12             
                           131.29 6.231E-01 ?(  3.115E+00 1.47E+02 1.80E+01 G  
                           946.02 2.008E-01 &   7.422E+00 1.01E+03 1.34E+01 G  
                           569.47-7.912E-01 +   1.050E+01 3.74E+02 8.20E+00 G  
                           883.24 1.829E+00 &(  8.830E+00 1.37E+02 9.60E+00 G  
                           880.53 1.309E-01 %   1.570E+01 3.25E+03 6.00E+00 GA 
 
PA-234M  N   9.5689E+00                                      1.63E+12             
                          1001.00 7.068E-01 %(  1.294E+02 4.98E+03 8.37E-01 G  
                           766.41 3.480E+01 ?(  3.494E+02 2.83E+02 2.94E-01 G  
 
U-235    N   2.2106E+00                                      2.57E+11             
                           143.79 1.246E+00 ?(  3.995E+00 9.50E+01 1.10E+01 G  
                           205.33 4.418E+00  (  1.057E+01 7.20E+01 5.01E+00 G  
                           163.38 2.113E+00  (  1.214E+01 1.69E+02 5.08E+00 G  
 
AM-241   T  -8.3913E-02                                      1.58E+05             
                            59.54-8.391E-02 &(  2.528E+00 8.76E+02 3.59E+01 G  
 
Np-237   F  -2.4900E-01                                      2.14E+06             
                            86.49-2.490E-01  (  6.263E+00 7.38E+02 1.31E+01 G  
 
Ir-192   F   1.5385E+00                                      7.40E+01             
                           316.49-4.087E-02 ?(  7.244E-01 5.01E+02 8.70E+01 G  
                           468.06-1.470E-01 +   1.345E+00 2.58E+02 5.18E+01 G  
                           308.44 5.849E-02 ?(  2.049E+00 9.89E+02 3.18E+01 G  
                           295.95 7.655E+00 ?(  1.837E+00 1.09E+01 3.02E+01 G  
 
Cs-136   F  -5.0527E-04                                      1.30E+01             
                           818.50-5.053E-04 %(  8.725E-01 4.65E+04 1.00E+02 G  
                          1048.07-7.746E-02 +   1.321E+00 4.67E+02 8.00E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 14
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           340.57-5.413E-01 &   1.663E+00 9.13E+01 4.69E+01 G  
 
Np-239   T  -8.5872E-01                                      2.36E+00             
                           103.70 6.879E-01 +   2.253E+00 9.75E+01 2.40E+01 X  
                           106.13-8.587E-01 &(  2.668E+00 9.28E+01 2.27E+01 G  
                            99.50 9.121E-01 +   3.907E+00 1.27E+02 1.50E+01 X  
 
Nd-147       1.4181E+00                                      1.11E+01             
                           531.00 1.418E+00 &(  4.940E+00 1.01E+02 1.30E+01 G  
                            91.10-6.894E-01 -   2.069E+00 8.97E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.76        96.        21.     0.011    70.62   1.046E+01   
 AM-241      61.39       150.        -2.    -0.001   875.61  -8.391E-02   
 TH-234      64.25       181.        10.     0.006   191.24   3.754E+00   
 BA-133      81.19       219.       -25.    -0.014    87.27  -8.327E-01   
 Np-237      86.49       234.        -3.    -0.002   737.66  -2.490E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 15
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155      86.54       234.        -3.    -0.002   737.62  -1.062E-01   
 Nd-147      88.99       121.       -18.    -0.010    89.67  -6.894E-01   
 AC-228      93.35       255.        -3.    -0.002   764.61  -5.717E-01   
 Gd-153      97.52       153.       -16.    -0.009   112.16  -5.651E-01   
 Np-239      99.71       129.        13.     0.007   126.73   9.121E-01   
 Gd-153     105.22        82.         4.     0.002   365.37   1.702E-01   
 Np-239     104.31       110.        16.     0.009    97.50   6.879E-01   
 EU-155     104.37        86.        23.     0.013    61.48   1.116E+00   
 Np-239     105.88       141.       -19.    -0.010    92.83  -8.587E-01   
 EU-152     124.83        88.       -21.    -0.012    66.97  -7.660E-01   
 CO-57      122.72        93.        18.     0.010    80.63   2.166E-01   
 EU-154     123.34        95.        18.     0.010    81.18   4.559E-01   
 PA-234     131.46       115.        11.     0.006   147.14   6.231E-01   
 HF-181     133.30       132.        -9.    -0.005   188.94  -2.162E-01   
 CE-144     133.54       134.       -14.    -0.008   117.66  -1.378E+00   
 HF-181     136.26       113.         7.     0.004   207.03   1.358E+00   
 CO-57      136.33       113.         7.     0.004   209.66   7.352E-01   
 Tc-99m     139.99       113.        -2.    -0.001   717.71  -2.646E-02   
 CE-141     145.45       124.        -6.    -0.003   267.07  -1.372E-01   
 CE-139     165.85       121.        -3.    -0.002   516.25  -4.446E-02   
 TH-229     193.22       128.       -15.    -0.008   110.80  -4.371E+00   
 TH-229     212.33        89.       -10.    -0.006   136.49  -4.617E+00   
 EU-152     243.93       138.       -18.    -0.010    93.73  -3.654E+00   
 Cd-113m    262.92        56.        13.     0.007    83.09   3.563E+03   
 BI-210M    266.24        58.         6.     0.003   183.38   1.922E-01   
 I-131      284.20        75.       -13.    -0.007    99.21  -3.502E+00   
 Ir-192     294.88        40.       134.     0.074    10.91   7.655E+00   
 PA-233     299.93        17.        -2.    -0.001   310.65  -5.450E-01   
 BA-133     302.91        70.        -3.    -0.002   348.63  -3.270E-01   
 Ba-140     304.66        59.         2.     0.001   469.02   9.559E-01   
 BI-210M    304.68        59.         2.     0.001   471.01   1.459E-01   
 Ir-192     308.85        53.         1.     0.001   989.48   5.849E-02   
 PA-233     312.92        37.        -1.    -0.001   952.31  -4.529E-02   
 Ir-192     317.66        48.        -2.    -0.001   501.31  -4.087E-02   
 La-140     329.21        43.        -2.    -0.001   492.22  -1.746E-01   
 AC-228     337.71        48.        33.     0.018    34.73   5.142E+00   
 Cs-136     339.50        68.       -13.    -0.007    91.27  -5.413E-01   
 BA-133     354.95        61.       -11.    -0.006   103.12  -3.525E-01   
 SN-113     392.48        42.        -8.    -0.005   113.50  -2.770E-01   
 SB-125     428.59        30.         1.     0.001   560.99   1.044E-01   
 AG-108M    432.71        24.         3.     0.002   220.53   8.035E-02   
 pm-146     453.85        24.         9.     0.005    84.91   3.192E-01   
 SB-125     462.86        33.        13.     0.007    68.80   2.919E+00   
 Ir-192     467.63        32.        -3.    -0.002   258.15  -1.470E-01   
 BE-7       477.60        30.        -1.    -0.001   638.19  -2.811E-01   
 La-140     487.00        28.         2.     0.001   322.16   1.277E-01   
 RU-103     496.09        19.         9.     0.005    78.52   2.357E-01   
 RH-106     510.77        46.        39.     0.022    29.32   4.947E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 16
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     532.54        22.         7.     0.004   101.31   1.418E+00   
 Ba-140     536.06        24.         2.     0.001   364.29   2.092E-01   
 CS-134     562.67        29.         3.     0.001   291.47   8.770E-01   
 CS-134     569.05        39.        -2.    -0.001   361.65  -4.429E-01   
 PA-234     569.22        38.        -2.    -0.001   373.82  -7.912E-01   
 BI-207     570.66        35.        -5.    -0.003   185.25  -1.304E-01   
 SB-125     599.71        28.         1.     0.001   817.21   1.473E-01   
 CS-134     604.71       670.        -4.    -0.002   860.49  -1.252E-01   
 RU-103     609.13        30.       201.     0.112     8.03   1.012E+02   
 AG-108M    613.12        43.        -6.    -0.004   152.05  -2.037E-01   
 RH-106     622.45        20.         3.     0.002   220.91   8.839E-01   
 SB-125     636.15        17.         4.     0.002   170.98   9.410E-01   
 I-131      634.08        14.        -1.     0.000   965.98  -2.295E-01   
 NB-94      702.42        20.         7.     0.004   101.88   2.199E-01   
 AG-108M    722.84        19.         1.     0.000   883.15   2.551E-02   
 EU-154     724.33        26.        -5.    -0.003   142.43  -8.553E-01   
 ZR-95      724.12        27.        -6.    -0.003   125.98  -4.567E-01   
 pm-146     735.48        32.        -5.    -0.003   163.21  -7.510E-01   
 PA-234M    766.41        34.         3.     0.002   283.08   3.480E+01   
 EU-152     779.44        23.         3.     0.002   223.22   8.431E-01   
 CS-134     794.40        20.        18.     0.010    42.02   7.491E-01   
 CS-134     801.99        24.        -1.    -0.001   666.22  -4.332E-01   
 CO-58      810.56        31.        -7.    -0.004   124.64  -2.410E-01   
 La-140     815.20        20.         5.     0.003   134.94   7.686E-01   
 NB-94      871.37        21.        -3.    -0.002   207.15  -1.219E-01   
 PA-234     881.72        17.         5.     0.003   136.78   1.829E+00   
 AG-110M    884.35        27.        -2.    -0.001   365.16  -1.086E-01   
 Sc-46      888.64        22.         1.     0.000   834.89   3.054E-02   
 y-88       897.00        22.        -2.    -0.001   354.95  -7.877E-02   
 AC-228     911.01        28.        48.     0.027    21.16   6.488E+00   
 AG-110M    937.48        23.        -2.    -0.001   297.26  -2.741E-01   
 EU-152     968.09        29.        -2.    -0.001   356.86  -6.131E-01   
 AC-228     968.92        27.        22.     0.012    39.95   5.099E+00   
 Co-56     1038.26        24.        -4.    -0.002   181.21  -1.215E+00   
 Cs-136    1047.30        21.        -1.    -0.001   466.97  -7.746E-02   
 BI-207    1063.70        23.        -2.    -0.001   324.81  -1.262E-01   
 Ga-68     1074.35        13.         1.     0.000   723.61   1.147E+00   
 FE-59     1098.06        29.        -4.    -0.002   201.21  -3.165E-01   
 EU-152    1112.18        22.        -2.    -0.001   375.60  -6.010E-01   
 ZN-65     1116.39        45.        -9.    -0.005   111.61  -8.066E-01   
 Sc-46     1120.09        11.        33.     0.019    22.12   1.543E+00   
 CO-60     1173.14        22.        -3.    -0.002   201.21  -1.627E-01   
 Co-56     1238.09        28.        16.     0.009    54.44   1.173E+00   
 FE-59     1292.24        15.         6.     0.003    98.70   7.310E-01   
 CO-60     1327.36         8.         5.     0.003    86.38   2.789E-01   
 AG-110M   1385.36        13.         4.     0.002   145.87   8.336E-01   
 EU-152    1407.81        14.         3.     0.001   209.11   6.943E-01   
 La-140    1596.21         9.        -1.    -0.001   443.34  -6.298E-02   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 17
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1769.32        14.        -5.    -0.003   120.24  -2.039E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.8109E-01   -2.8109E-01    6.382E+02%                6.47E+00
 NA-22  #A   -6.9823E-03   -6.9823E-03    5.539E+03%                1.41E+00
 K-40         2.1972E+02    2.1972E+02    4.976E+00%                8.31E+00
 Sc-46  #A    7.8653E-01    7.8654E-01    2.212E+01%                9.37E-01
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.44E+00
 MN-54  #A   -3.0779E-04   -3.0779E-04    7.516E+04%                8.61E-01
 FE-59  #A    1.3738E-01    1.3738E-01    9.870E+01%                2.25E+00
 Co-56  #A    4.7110E-01    4.7110E-01    5.444E+01%                9.14E-01
 CO-57  #A    2.7410E-01    2.7410E-01    8.063E+01%                5.83E-01
 CO-58  #A   -2.4096E-01   -2.4096E-01    1.246E+02%                1.04E+00
 CO-60  #A    2.7886E-01    2.7886E-01    8.638E+01%                8.29E-01
 ZN-65  #A   -8.0658E-01   -8.0658E-01    1.116E+02%                3.08E+00
 NB-94  #A    2.1994E-01    2.1994E-01    1.019E+02%                7.72E-01
 ZR-95  #A   -1.9602E-02   -1.9603E-02    1.864E+03%                1.37E+00
 NB-95  #A   -1.9295E-02   -1.9295E-02    1.207E+03%                8.56E-01
 RU-103 #A    2.3574E-01    2.3575E-01    7.852E+01%                6.24E-01
 RH-106 #A    8.8388E-01    8.8388E-01    2.209E+02%                7.01E+00
 AG-108M#A    5.2879E-02    5.2879E-02    2.205E+02%                6.32E-01
 AG-110M#A    1.2741E-01    1.2741E-01    1.459E+02%                1.43E+00
 SN-113 #A   -2.7696E-01   -2.7696E-01    1.135E+02%                1.08E+00
 SB-124 #A    1.2275E-02    1.2276E-02    1.987E+03%                8.80E-01
 SB-125 #A    6.7768E-01    6.7768E-01    6.880E+01%                2.11E+00
 I-131  #A   -3.0455E-03   -3.0456E-03    6.699E+03%                7.38E-01
 Gd-153 #A   -5.6505E-01   -5.6505E-01    1.122E+02%                2.13E+00
 Ga-68  #A    1.1369E+00    1.1474E+00    7.236E+02%                3.13E+01
 Tc-99m #A   -2.6410E-02   -2.6455E-02    7.177E+02%                6.57E-01
 BA-133 #A   -3.5253E-01   -3.5253E-01    1.031E+02%                1.23E+00
 CS-134 #A    3.0899E-01    3.0899E-01    4.202E+01%                3.63E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.13E+00
 CE-139 #A   -4.4460E-02   -4.4460E-02    5.162E+02%                7.91E-01
 Ba-140 #A    3.2091E-01    3.2092E-01    2.969E+02%                2.75E+00
 La-140 #A    1.0776E-01    1.0776E-01    1.349E+02%                1.07E+00
 CE-141 #A   -1.3718E-01   -1.3718E-01    2.671E+02%                1.26E+00
 CE-144 #A   -1.3778E+00   -1.3778E+00    1.177E+02%                5.47E+00
 PM-144 #A    8.7937E-02    8.7937E-02    1.687E+02%                7.53E-01
 EU-152 #A    2.6456E-01    2.6456E-01    2.232E+02%                2.29E+00
 EU-154 #A    3.5621E-01    3.5621E-01    8.118E+01%                7.27E+00
 EU-155 #A    1.1162E+00    1.1162E+00    6.148E+01%                2.26E+00
 HF-181 #A    1.1077E-01    1.1077E-01    2.070E+02%                8.93E-01
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:57:37 AMPage 18
 TestAmerica, Inc                Spectrum name: 9_Gamma_20140461.An1             
                                                                                 
 Ta-182       4.3371E+00    4.3371E+00    2.294E+01%                2.49E+00
 Hg-203 #A    1.7467E-02    1.7467E-02    1.389E+03%                8.52E-01
 TL-208       3.0258E+00    3.0258E+00    1.195E+01%                4.40E-01
 pm-146 #A    2.2222E-01    2.2222E-01    8.491E+01%                2.65E+00
 y-88   #A   -7.8767E-02   -7.8767E-02    3.549E+02%                1.01E+00
 Cd-113m#A    3.5630E+03    3.5630E+03    8.309E+01%                9.93E+03
 Cd-109  A    1.6052E+00    1.6052E+00    3.279E+02%                1.80E+01
 PB-210 #A    1.0465E+01    1.0465E+01    7.062E+01%                2.45E+01
 PB-212       7.9348E+00    7.9348E+00    8.456E+00%                1.51E+00
 PB-214       1.3465E+01    1.3465E+01    7.020E+00%                1.66E+00
 BI-207 #A   -1.3037E-01   -1.3037E-01    1.852E+02%                8.47E-01
 BI-212  A    3.6529E+00    3.6529E+00    8.111E+01%                1.00E+01
 BI-214       1.3539E+01    1.3539E+01    8.969E+00%                1.89E+00
 BI-210M#A    1.7558E-01    1.7558E-01    1.834E+02%                1.22E+00
 RA-224  A    1.6289E+01    1.6289E+01    4.109E+01%                2.15E+01
 AC-228 #     5.7968E+00    5.7968E+00    1.900E+01%                3.67E+00
 TH-227       4.6025E+00    4.6025E+00    3.295E+01%                4.44E+00
 TH-229 #A   -4.3713E+00   -4.3713E+00    1.108E+02%                1.63E+01
 TH-234 #A    3.7540E+00    3.7540E+00    1.912E+02%                2.43E+01
 PA-231  A    9.4055E+00    9.4055E+00    6.409E+01%                1.99E+01
 PA-233 #A   -4.5286E-02   -4.5286E-02    9.523E+02%                1.55E+00
 PA-234 #A    1.0427E+00    1.0427E+00    1.005E+02%                3.11E+00
 PA-234M#A    9.5689E+00    9.5689E+00    2.831E+02%                1.29E+02
 U-235   A    2.2106E+00    2.2106E+00    6.880E+01%                4.00E+00
 AM-241 #A   -8.3913E-02   -8.3913E-02    8.756E+02%                2.53E+00
 Np-237 #A   -2.4900E-01   -2.4900E-01    7.377E+02%                6.26E+00
 Ir-192 #C    1.5385E+00    1.5385E+00    1.091E+01%                7.24E-01
 Cs-136 #A   -5.0525E-04   -5.0527E-04    4.654E+04%                8.73E-01
 Np-239 #A   -8.5856E-01   -8.5872E-01    9.283E+01%                2.67E+00
 Nd-147 #A    1.4181E+00    1.4181E+00    1.013E+02%                4.94E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  311.9 to  1999.3 keV)     2.880E+02  Bq/Sample     
 Total Decayed Activity (  311.9 to  1999.3 keV) 2.8798160E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 10_Gamma_20140444
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_160-5429-A-5-D 
             Detector: Ge10 S/N08316756   
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: 160-5429-A-5-D
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 09:27         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 09:27:29      Real Time: 1808   sec
        Analysis Time: 3/4/2014 09:58         Dead Time: 0.42   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 10_Soil_TunaCan.Clb
  Efficiency Cal Desc: 10_Soil_TunaCan_90099_032812
  Efficiency Cal Date: 4/2/2012 15:35
      Energy Cal Date: 2/23/2012 09:27                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 10_2014-02-08_0054.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.304E+00          142.9     1.863E+00    1.864E+00    6.597E+00
NA-22      5.541E-02          645.1     3.575E-01    3.575E-01    1.340E+00
K-40       2.526E+02            5.3     1.329E+01    1.854E+01    8.953E+00
Sc-46      8.955E-01           32.9     2.941E-01    2.977E-01    1.150E+00
CR-51      1.430E+00          154.1     2.204E+00    2.205E+00    7.650E+00
MN-54      1.816E-02         1489.0     2.705E-01    2.705E-01    1.016E+00
FE-59      3.755E-02         1902.0     7.142E-01    7.142E-01    2.628E+00
Co-56      2.895E-01          106.9     3.094E-01    3.097E-01    1.255E+00
CO-57      3.130E-02           86.4     2.703E-02    2.708E-02    6.587E-01
CO-58     -1.372E-01          238.9     3.278E-01    3.279E-01    1.175E+00
CO-60      0.000E+00         1000.0     9.692E-02    9.692E-02    1.890E+00
ZN-65     -7.459E-01          153.8     1.147E+00    1.148E+00    3.971E+00
NB-94     -1.904E-01          163.2     3.107E-01    3.109E-01    1.096E+00
ZR-95      1.253E-01          397.7     4.982E-01    4.982E-01    1.829E+00
NB-95      2.984E-01          111.6     3.330E-01    3.333E-01    1.150E+00
RU-103     8.502E-02          301.2     2.561E-01    2.561E-01    9.213E-01
RH-106     8.690E-01          289.2     2.513E+00    2.513E+00    9.107E+00
AG-108M    1.445E-01          167.6     2.421E-01    2.422E-01    8.534E-01
AG-110M    7.342E-03           97.1     7.130E-03    7.140E-03    1.838E+00
SN-113     0.000E+00         1000.0     1.359E-01    1.359E-01    9.767E-01
SB-124     2.961E-04        81730.0     2.420E-01    2.420E-01    9.010E-01
SB-125     8.359E-01           45.7     3.818E-01    3.841E-01    3.258E+00
I-131      5.144E-01           72.3     3.718E-01    3.727E-01    8.913E-01
Gd-153    -5.740E-01          122.4     7.025E-01    7.034E-01    2.375E+00
Ga-68     -1.131E+00         1132.0     1.281E+01    1.281E+01    4.747E+01
Tc-99m     9.616E-02          226.2     2.175E-01    2.176E-01    7.486E-01
BA-133     3.621E-01          102.0     3.693E-01    3.698E-01    1.260E+00
CS-134    -3.355E-02           67.8     2.274E-02    2.280E-02    1.213E+00
CS-137    -1.951E-02         1930.0     3.764E-01    3.764E-01    1.364E+00
CE-139     2.561E-02         1190.0     3.048E-01    3.048E-01    1.053E+00
Ba-140     3.427E-02         2786.0     9.547E-01    9.547E-01    3.521E+00
La-140     4.410E-02          304.6     1.343E-01    1.343E-01    6.097E-01
CE-141    -2.744E-01          172.1     4.722E-01    4.724E-01    1.607E+00
CE-144     9.329E-03        17790.0     1.659E+00    1.659E+00    5.800E+00
PM-144     1.550E-01          129.9     2.014E-01    2.015E-01    1.085E+00
EU-152     8.225E-01           61.3     5.038E-01    5.056E-01    2.834E+00
EU-154     3.762E-01          132.1     4.968E-01    4.972E-01    9.039E+00
EU-155     1.561E+00           30.5     4.764E-01    4.840E-01    2.878E+00
HF-181     2.955E-01           71.1     2.101E-01    2.106E-01    1.020E+00
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Ta-182     3.260E-01          384.9     1.255E+00    1.255E+00    5.939E+00
Hg-203    -8.353E-02          322.8     2.697E-01    2.697E-01    9.470E-01
TL-208     2.994E+00           14.7     4.386E-01    4.652E-01    8.482E-01
pm-146    -5.242E-02         1819.0     9.537E-01    9.537E-01    3.482E+00
y-88       4.551E-02          724.2     3.296E-01    3.296E-01    1.220E+00
Cd-113m   -1.581E+02         1930.0     3.050E+03    3.050E+03    1.096E+04
Cd-109     9.564E+00           56.6     5.414E+00    5.440E+00    1.773E+01
PB-210     8.560E-01          890.7     7.625E+00    7.625E+00    2.838E+01
PB-212     8.335E+00            9.3     7.770E-01    9.457E-01    1.788E+00
PB-214     1.090E+01           10.0     1.088E+00    1.227E+00    1.922E+00
BI-207     2.511E-01           99.9     2.508E-01    2.511E-01    8.159E-01
BI-212     0.000E+00         1000.0     2.141E+00    2.141E+00    1.591E+01
BI-214     1.029E+01           10.7     1.098E+00    1.221E+00    1.927E+00
BI-210M    9.047E-02          411.5     3.722E-01    3.723E-01    1.535E+00
RA-224     1.137E+01           62.6     7.117E+00    7.154E+00    2.345E+01
AC-228     1.193E+01           11.1     1.322E+00    1.455E+00    1.301E+00
TH-227     9.137E-01          196.0     1.790E+00    1.791E+00    1.739E+01
TH-229    -2.078E+00          224.7     4.669E+00    4.672E+00    1.614E+01
TH-234     4.761E+00           53.4     2.544E+00    2.557E+00    3.141E+01
PA-231     1.517E+00          182.5     2.768E+00    2.770E+00    2.594E+01
PA-233     2.424E-02          140.8     3.413E-02    3.416E-02    1.973E+00
PA-234     9.109E-01           80.0     7.286E-01    7.301E-01    3.854E+00
PA-234M    9.281E-01          107.1     9.936E-01    9.947E-01    2.122E+02
U-235      2.963E+00           65.9     1.954E+00    1.960E+00    6.302E+00
AM-241     2.406E-01          340.5     8.193E-01    8.194E-01    2.819E+00
Np-237     2.735E+00           55.1     1.508E+00    1.516E+00    4.928E+00
Ir-192     1.299E+00           17.2     2.237E-01    2.365E-01    8.362E-01
Cs-136     6.946E-02          370.2     2.572E-01    2.572E-01    1.003E+00
Np-239     1.890E-02         4273.0     8.075E-01    8.075E-01    2.816E+00
Nd-147     3.555E-01          446.2     1.586E+00    1.586E+00    5.843E+00
-----------------------------------------------------------------------------
Total      3.470E+02

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  1
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Sample description                                             
      104259_Gamma_160-5429-A-5-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_Gamma_20140444.An1

 Acquisition information
        Start time:                 3/4/2014 9:27:29 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.42 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_Soil_TunaCan.Clb
      10_Soil_TunaCan_90099_032812                                    
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/2/2012 3:35:54 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.76 %
             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 
                                    ( -2.634340E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.87 %
             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 
                                    ( -1.001096E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  2
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 9:27:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       10_2014-02-08_0054.PBC
                                                 2/8/2014 12:54:07 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   39 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1003

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.30        1.  34.38   0.94  2.004E-02    46.54   4.250    PBC<MDA PB210 
    49.98        7. 195.95   0.83  2.267E-02    50.14   8.000    PBC<MDA TH227 
    58.81        4. 340.52   0.84  2.887E-02    59.54  35.900    PBC<MDA AM241 
    63.41        0.  60.40   0.84  3.101E-02    63.29   3.810    PBC<MDA TH234 
                                                63.29   3.810    PBC<MDA TH234 
    74.79       94.  19.99   0.86  3.632E-02
    77.11      152.  12.93   0.86  3.716E-02
    86.49       26.  55.13   0.87  3.981E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.167E+00 EU155 
    86.96       55.  30.52   0.87  3.982E-02    86.54  30.700  2.510E+00 EU155 
    88.04       26.  56.61   0.87  4.014E-02    88.04   3.790    PBC<MDA Cd109 
    92.68       80.  21.54   0.88  4.107E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.943E+01 AC228 
                                                92.59   5.584  8.531E+00 TH234 
    92.69       33.  22.86   0.87  4.096E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
   106.09        3. 444.20   0.89  4.214E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.743E-01 Np239 
                                               105.31  21.200  1.867E-01 EU155 
                                               106.13  22.700  1.743E-01 Np239 
   121.28       18.  78.25   0.90  4.182E-02   121.78  28.580    PBC<MDA EU152 
   123.12        8. 182.90   0.91  4.173E-02   123.10  40.790    PBC<MDA EU154 
                                               123.10  40.790  2.608E-01 EU154 
   131.28        6. 239.36   0.91  4.097E-02   131.29  18.000    PBC<MDA PA234 
   137.11       11. 111.39   0.92  4.036E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.455E+00 CO57  
   140.21        6. 226.23   0.92  3.983E-02   140.51  89.300    PBC<MDA Tc99m 
   143.87       13. 111.88   0.93  3.936E-02   143.79  10.960    PBC<MDA U235  
   163.82       19.  69.83   0.95  3.619E-02   163.38   5.080    PBC<MDA U235  
   185.77       73.  23.16   0.85  3.388E-02
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   238.57      195.   9.90   1.12  2.858E-02   238.63  43.300  8.186E+00 PB212 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  3
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   240.89       24.  62.61   1.02  2.838E-02   240.99   4.100    PBC<MDA RA224 
   241.90       47.  27.52   1.03  2.830E-02   242.00   7.430  1.243E+01 PB214 
   256.79        4. 262.28   1.04  2.720E-02   256.24   7.000    PBC<MDA TH227 
   266.06        2. 576.70   1.05  2.652E-02   265.83  50.000    PBC<MDA BI210M
   277.18       19.  50.30   1.06  2.576E-02   277.28   6.310    PBC<MDA TL208 
   295.42      123.  12.03   0.63  2.464E-02   295.09  19.300  1.373E+01 PB214 
                                               295.95  30.160  9.205E+00 Ir192 
                                               295.95  30.160  9.205E+00 Ir192 
   299.75        5. 182.51   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.239E+00 PA231 
                                               300.18   6.200  1.683E+00 PA233 
                                               300.07   2.460  4.239E+00 PA231 
                                               300.18   6.200  1.683E+00 PA233 
   299.75        5. 182.51   1.08  2.438E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.240E+00 PA231 
                                               300.18   6.200  1.683E+00 PA233 
   299.75        5. 182.50   1.08  2.437E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.240E+00 PA231 
                                               300.18   6.200  1.683E+00 PA233 
   305.72        1. 587.08   1.09  2.411E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.173E-01 BI210M
   308.01        3. 304.68   1.09  2.391E-02   308.44  31.750    PBC<MDA Ir192 
                                               308.44  31.750  1.916E-01 Ir192 
   315.54        5. 171.70   1.10  2.348E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  1.395E-01 Ir192 
   320.39        6. 154.06   1.10  2.330E-02   320.08   9.940    PBC<MDA CR51  
   329.04        3. 304.60   1.11  2.286E-02   328.76  20.300    PBC<MDA La140 
                                               328.76  20.300  3.502E-01 La140 
   338.54       59.  18.49   0.76  2.240E-02   338.32  12.010  1.218E+01 AC228 
   345.78       11.  71.09   1.13  2.206E-02   345.83  15.070    PBC<MDA HF181 
   351.73      161.   9.39   1.15  2.179E-02   351.93  37.600  1.090E+01 PB214 
   355.62        9. 102.00   1.14  2.161E-02   356.00  62.050    PBC<MDA BA133 
   364.00        9.  88.09   1.15  2.126E-02   364.48  81.700    PBC<MDA I131  
   433.54        4. 167.57   1.21  1.877E-02   433.94  90.480    PBC<MDA AG108M
   462.88       17.  45.67   1.24  1.790E-02   463.37  10.470    PBC<MDA SB125 
   476.45        5. 129.91   1.25  1.754E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.475E+00 BE7   
   476.56        4. 142.88   1.25  1.751E-02   476.81  42.000    PBC<MDA PM144 
                                               477.60  10.520  1.304E+00 BE7   
   496.97        2. 301.19   1.27  1.701E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  8.502E-02 RU103 
   510.73       32.  36.25   1.29  1.666E-02   511.86  20.000    PBC<MDA RH106 
                                               511.86  20.000  5.259E+00 RH106 
   530.56        1. 446.24   1.30  1.622E-02   531.00  13.000    PBC<MDA Nd147 
                                               531.00  13.000  3.555E-01 Nd147 
   569.28        2. 439.56   1.34  1.541E-02   569.32  15.380    PBC<MDA CS134 
                                               569.70  97.740  5.813E-02 BI207 
   569.82        6. 109.34   1.34  1.540E-02   569.32  15.380  1.364E+00 CS134 
                                               569.70  97.740  2.147E-01 BI207 
   572.60        6.  79.99   1.34  1.541E-02
   583.03       69.  13.35   0.97  1.514E-02   583.02  84.500  2.994E+00 TL208 
   609.25      125.   9.89   1.41  1.466E-02   609.31  46.090  1.029E+01 BI214 
                                               610.30   5.750  8.262E+01 RU103 
                                               610.30   5.750  8.262E+01 RU103 
   609.26      121.  10.57   1.38  1.464E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  7.976E+01 RU103 
   622.22        2. 289.17   1.39  1.444E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  8.690E-01 RH106 
   636.96        5. 114.61   1.40  1.419E-02   636.97   7.170    PBC<MDA I131  
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   695.88        2. 466.14   1.46  1.328E-02   696.54  99.000    PBC<MDA PM144 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   756.42        2. 397.67   1.51  1.248E-02   756.73  54.460    PBC<MDA ZR95  
   766.44        7. 102.23   1.52  1.237E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
                                               766.41   0.294    PBC<MDA PA234M
   766.45        7. 111.59   1.52  1.237E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   781.19        9.  61.26   1.53  1.222E-02   778.92  12.940    PBC<MDA EU152 
                                               778.92  12.940  3.265E+00 EU152 
   785.58        2. 306.01   1.54  1.214E-02   785.42   1.280    PBC<MDA BI212 
   802.32        7.  99.16   1.55  1.195E-02   801.95   8.690    PBC<MDA CS134 
   881.54        2. 256.94   1.62  1.114E-02   880.53   6.000    PBC<MDA PA234 
   888.96        4. 171.15   1.63  1.106E-02   889.28  99.984    PBC<MDA Sc46  
                                               889.28  99.984  1.886E-01 Sc46  
   899.46        1. 724.17   1.63  1.097E-02   898.04  93.700    PBC<MDA y88   
   910.99       67.  12.22   1.53  1.086E-02   911.07  29.000  1.182E+01 AC228 
   937.42        5. 117.87   1.67  1.062E-02   937.49  34.360    PBC<MDA AG110M
   946.95        1. 722.06   1.67  1.055E-02   946.02  13.400    PBC<MDA PA234 
   964.59        2. 308.32   1.69  1.040E-02   964.11  14.605    PBC<MDA EU152 
                                               964.11  14.605  8.865E-01 EU152 
   968.94       15.  50.46   1.69  1.036E-02   968.97  17.460    PBC<MDA AC228 
  1005.37        4. 132.06   1.72  1.008E-02  1004.77  18.010    PBC<MDA EU154 
                                              1004.77  18.010  1.356E+00 EU154 
  1047.94        2. 370.21   1.76  9.757E-03  1048.07  80.000    PBC<MDA Cs136 
  1064.28        4. 167.18   1.77  9.648E-03  1063.66  74.500    PBC<MDA BI207 
  1113.74        2. 431.94   1.81  9.324E-03  1112.07  13.644    PBC<MDA EU152 
                                              1112.07  13.644  6.666E-01 EU152 
  1119.99       37.  20.51   1.82  9.271E-03  1120.29  15.100  1.461E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.07       27.  32.85   1.82  9.270E-03  1120.29  15.100  1.021E+01 BI214 
                                              1120.55  99.987  1.602E+00 Sc46  
  1121.00        2. 431.25   1.82  9.265E-03  1121.30  34.900    PBC<MDA Ta182 
  1217.96        1. 637.76   1.90  8.674E-03  1221.41  27.000    PBC<MDA Ta182 
  1237.40        8. 106.88   1.91  8.582E-03  1238.28  66.070    PBC<MDA Co56  
  1278.20        1. 645.12   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.574E-01 EU154 
                                              1274.54  35.190  1.574E-01 EU154 
  1278.25        1. 592.40   1.94  8.393E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.717E-01 EU154 
  1460.81      371.   5.19   1.75  7.547E-03  1460.83  10.670  2.526E+02 K40   
  1764.33        6.  44.57   2.30  6.504E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.91    74.80       132.        74. 2.047E+03   27.75   0.886  -        
   308.20    77.13       154.       139. 3.741E+03   15.21   0.613  -      s 
   742.60   185.77        59.        73. 2.164E+03   23.16   0.853  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.94    46.30        77.         1.     0.001    34.38   0.939 
 TH-227    199.67    49.98        80.         7.     0.004   195.95   0.831s
 AM-241    234.97    58.81       115.         4.     0.002   340.52   0.841s
 Np-237    345.64    86.49        87.        26.     0.014    55.13   0.868D
 EU-155    347.53    86.96       114.        55.     0.031    30.52   0.868s
 Cd-109    351.83    88.04        97.        26.     0.015    56.61   0.870D
 Nd-147    364.48    91.20       213.       -31.    -0.017    69.85   0.873s
 TH-234    370.42    92.69       165.        33.     0.019    22.86   0.875s
 AC-228    370.37    92.68       108.        80.     0.044    21.54   0.875s
 Gd-153    390.22    97.64       118.       -13.    -0.007   122.40   0.880s
 Gd-153    410.09   102.61       101.        -7.    -0.004   203.47   0.886s
 Np-239    414.96   103.83       109.       -11.    -0.006   140.74   0.886s
 EU-155    424.02   106.09        87.         3.     0.002   444.20   0.888s
 EU-152    484.72   121.28        90.        18.     0.010    78.25   0.904s
 CO-57     479.96   120.08        73.        -9.    -0.005   132.01   0.905s
 EU-154    492.09   123.12       103.         8.     0.004   182.90   0.906s
 PA-234    524.73   131.28       108.         6.     0.003   239.36   0.914s
 CO-57     548.03   137.11        73.        11.     0.006   111.39   0.919s
 Tc-99m    560.44   140.21        88.         6.     0.003   226.23   0.923s
 U-235     575.05   143.87        98.        13.     0.007   111.88   0.927s
 CE-141    580.64   145.26       124.        -9.    -0.005   172.08   0.928s
 Ba-140    649.14   162.40        96.        -8.    -0.004   182.97   0.946s
 U-235     654.82   163.82        79.        19.     0.011    69.83   0.947s
 TH-229    775.37   193.96        72.        -5.    -0.003   224.70   0.977s
 U-235     826.54   206.76        66.        -8.    -0.005   142.32   0.989s
 TH-229    844.56   211.27        80.        -4.    -0.002   357.16   0.994s
 PB-212    953.99   238.63        63.       186.     0.103     8.71   1.022D
 RA-224    963.40   240.99        99.        24.     0.013    62.61   1.024D
 PB-214    967.44   242.00        70.        47.     0.026    27.52   1.025D
 EU-152    979.68   245.06        75.       -13.    -0.007   100.59   1.028s
 TH-227   1026.59   256.79        61.         4.     0.002   262.28   1.040s
 BI-210M  1063.67   266.06        53.         2.     0.001   576.70   1.049s
 TL-208   1108.13   277.18        36.        19.     0.010    50.30   1.060 
 Hg-203   1119.38   279.99        50.        -3.    -0.002   322.84   1.062s
 I-131    1135.94   284.13        39.        -4.    -0.002   206.69   1.067s
 PB-214   1181.08   295.42        29.       118.     0.065    12.03   0.635s
 Ir-192   1180.12   295.18        51.        78.     0.043    17.22   1.079s
 PB-212   1198.39   299.75        33.         5.     0.003   182.51   1.083s
 PA-231   1198.39   299.75        33.         5.     0.003   182.51   1.083s
 PA-233   1198.39   299.75        33.         5.     0.003   182.50   1.083s
 PA-231   1212.14   303.19        41.        -1.    -0.001   897.72   1.085s
 BA-133   1212.19   303.20        41.        -2.    -0.001   566.41   1.086s
 BI-210M  1222.25   305.72        34.         1.     0.001   587.08   1.087s
 Ir-192   1231.42   308.01        31.         3.     0.001   304.68   1.091s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1249.00   312.41        35.        -4.    -0.002   214.47   1.094s
 Ir-192   1261.54   315.54        36.         5.     0.003   171.70   1.099s
 CR-51    1280.92   320.39        39.         6.     0.003   154.06   1.102s
 La-140   1315.53   329.04        38.         3.     0.002   304.60   1.111s
 AC-228   1353.49   338.54        15.        59.     0.033    18.49   0.764s
 Cs-136   1363.66   341.08        52.        -7.    -0.004   145.02   1.122s
 EU-152   1376.35   344.25        34.        -4.    -0.002   237.81   1.126s
 HF-181   1382.45   345.78        27.        11.     0.006    71.09   1.127s
 PB-214   1406.24   351.73        30.       161.     0.089     9.39   1.150s
 BA-133   1421.80   355.62        35.         9.     0.005   102.00   1.137s
 I-131    1455.30   364.00        29.         9.     0.005    88.09   1.146s
 SB-125   1706.04   426.69        42.        -7.    -0.004   145.79   1.207s
 AG-108M  1733.42   433.54        25.         4.     0.002   167.57   1.212s
 SB-125   1850.75   462.88        22.        17.     0.009    45.67   1.240 
 Ir-192   1871.40   468.04        32.        -2.    -0.001   412.30   1.245s
 PM-144   1905.03   476.45        18.         5.     0.003   129.91   1.253s
 BE-7     1905.47   476.56        17.         4.     0.002   142.88   1.254s
 RU-103   1987.09   496.97        24.         2.     0.001   301.19   1.272s
 RH-106   2042.15   510.73        50.        32.     0.018    36.25   1.286s
 Nd-147   2121.46   530.56        17.         1.     0.001   446.24   1.304s
 CS-134   2276.29   569.28        23.         2.     0.001   439.56   1.340s
 PA-234   2289.60   572.60        10.         6.     0.004    79.99   1.340s
 BI-207   2278.45   569.82        17.         6.     0.003   109.34   1.340s
 TL-208   2331.32   583.03        13.        69.     0.038    13.35   0.971s
 CS-134   2425.85   606.67        38.       -10.    -0.006    92.41   1.372s
 BI-214   2436.17   609.25        20.       125.     0.070     9.89   1.411 
 RU-103   2436.19   609.26        21.       121.     0.067    10.57   1.377s
 PM-144   2471.11   617.98        23.        -4.    -0.002   197.38   1.385s
 RH-106   2488.04   622.22        20.         2.     0.001   289.17   1.388s
 I-131    2547.00   636.96        17.         5.     0.003   114.61   1.402s
 PM-144   2782.69   695.88        24.         2.     0.001   466.14   1.456s
 NB-94    2811.46   703.08        24.        -4.    -0.002   163.16   1.461s
 SB-124   2888.23   722.27        21.        -3.    -0.002   214.83   1.479s
 AG-108M  2888.84   722.42        20.        -3.    -0.002   213.06   1.480s
 EU-154   2889.26   722.53        21.        -3.    -0.002   210.54   1.480s
 ZR-95    2888.47   722.33        19.        -3.    -0.002   186.96   1.481s
 ZR-95    3024.83   756.42        18.         2.     0.001   397.67   1.510s
 AG-110M  3052.87   763.43        26.        -4.    -0.002   194.84   1.516s
 NB-95    3064.96   766.45        24.         7.     0.004   111.59   1.518s
 PA-234M  3064.90   766.44        23.         7.     0.004   102.23   1.518s
 EU-152   3123.92   781.19        12.         9.     0.005    61.26   1.529s
 BI-212   3141.47   785.58        26.         2.     0.001   306.01   1.535s
 CS-134   3181.98   795.71        29.        -2.    -0.001   392.62   1.544s
 CS-134   3208.43   802.32        23.         7.     0.004    99.16   1.550s
 CO-58    3240.94   810.44        23.        -3.    -0.002   238.94   1.557s
 NB-94    3483.62   871.11        18.        -3.    -0.002   192.45   1.610s
 PA-234   3525.35   881.54        16.         2.     0.001   256.94   1.618s
 AG-110M  3539.51   885.08        26.        -5.    -0.003   154.40   1.622s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  7
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3555.02   888.96        19.         4.     0.002   171.15   1.626s
 y-88     3597.02   899.46        18.         1.     0.000   724.17   1.633s
 AC-228   3643.15   910.99         0.        67.     0.037    12.22   1.531 
 AG-110M  3748.88   937.42        14.         5.     0.003   117.87   1.667s
 PA-234   3787.02   946.95        17.         1.     0.000   722.06   1.674s
 EU-152   3857.60   964.59        27.         2.     0.001   308.32   1.690s
 AC-228   3875.00   968.94        22.        15.     0.008    50.46   1.694s
 EU-154   4020.71  1005.37        15.         4.     0.002   132.06   1.724s
 Cs-136   4191.04  1047.94        22.         2.     0.001   370.21   1.760s
 RH-106   4198.82  1049.89        25.        -1.    -0.001   544.06   1.762s
 BI-207   4256.42  1064.28        19.         4.     0.002   167.18   1.773s
 EU-152   4454.30  1113.74        21.         2.     0.001   431.94   1.812s
 ZN-65    4461.27  1115.48        44.        -6.    -0.004   153.77   1.815s
 BI-214   4480.49  1120.29        12.        37.     0.020    20.51   1.819D
 Sc-46    4479.62  1120.07        25.        27.     0.015    32.85   1.819s
 Ta-182   4484.54  1121.30        47.         2.     0.001   431.25   1.820D
 CO-60    4688.12  1172.18        24.        -5.    -0.003   155.43   1.862s
 Ta-182   4871.29  1217.96        21.         1.     0.001   637.76   1.900 
 Co-56    4949.06  1237.40        29.         8.     0.004   106.88   1.914s
 NA-22    5112.34  1278.20        14.         1.     0.000   645.12   1.942s
 EU-154   5112.54  1278.25        14.         1.     0.001   592.40   1.942s
 FE-59    5173.89  1293.58        12.        -1.     0.000   638.54   1.956s
 AG-110M  5526.92  1381.81        18.        -1.    -0.001   410.00   2.027s
 EU-152   5635.11  1408.84        14.        -1.     0.000   817.34   2.045s
 K-40     5843.05  1460.81         5.       366.     0.203     5.19   1.749 
 BI-214   7057.82  1764.33        10.         6.     0.003    44.57   2.301s
 Co-56    7071.56  1767.76        13.        -6.    -0.003   100.32   2.305s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.3036E+00                                      5.31E+01             
                           477.60 1.304E+00 ?(  6.597E+00 1.43E+02 1.05E+01 G  
 
NA-22    C   5.5414E-02                                      9.50E+02             
                          1274.53 5.541E-02 ?(  1.340E+00 6.45E+02 9.99E+01 G  
 
K-40     N   2.5262E+02                                      4.66E+11             
                          1460.83 2.526E+02  (P 8.953E+00 5.19E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  8
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   8.9548E-01                                      8.38E+01             
                           889.28 1.886E-01 &(  1.150E+00 1.71E+02 1.00E+02 G  
                          1120.55 1.602E+00 ?(  1.564E+00 3.28E+01 1.00E+02 G  
 
CR-51    F   1.4304E+00                                      2.77E+01             
                           320.08 1.430E+00 ?(  7.650E+00 1.54E+02 9.94E+00 G  
 
MN-54    C   1.8163E-02                                      3.12E+02             
                           834.85 1.816E-02 %(  1.016E+00 1.49E+03 1.00E+02 G  
 
FE-59    F   3.7550E-02                                      4.45E+01             
                          1099.25 3.755E-02 %(  2.628E+00 1.90E+03 5.65E+01 G  
                          1291.60-1.195E-01 +   2.893E+00 6.39E+02 4.32E+01 G  
 
Co-56    C   2.8946E-01                                      7.73E+01             
                           846.77-9.473E-03 &(  1.255E+00 3.61E+03 9.99E+01 G  
                          1238.28 7.416E-01 &(  2.722E+00 1.07E+02 6.61E+01 G  
                          1037.84-1.300E-01 %   8.544E+00 1.75E+03 1.41E+01 G  
                          1771.35-3.120E+00 +   1.086E+01 1.00E+02 1.55E+01  A 
 
CO-57    C   3.1302E-02                                      2.72E+02             
                           122.06-1.463E-01 &(  6.587E-01 1.32E+02 8.56E+01 G  
                           136.47 1.455E+00 &(  5.494E+00 1.11E+02 1.07E+01 G  
 
CO-58    C  -1.3719E-01                                      7.09E+01             
                           810.78-1.372E-01 ?(  1.175E+00 2.39E+02 9.95E+01 G  
 
ZN-65    F  -7.4588E-01                                      2.44E+02             
                          1115.55-7.459E-01 ?(  3.971E+00 1.54E+02 5.06E+01 G  
 
NB-94    I  -1.9043E-01                                      7.41E+06             
                           702.63-1.904E-01 ?(  1.096E+00 1.63E+02 9.79E+01 G  
                           871.10-1.607E-01 +   1.110E+00 1.92E+02 9.99E+01 G  
 
ZR-95    I   1.2528E-01                                      6.40E+01             
                           756.73 1.253E-01 ?(  1.829E+00 3.98E+02 5.45E+01 G  
                           724.20-3.324E-01 +   2.225E+00 1.87E+02 4.42E+01 G  
 
NB-95    I   2.9838E-01                                      6.40E+01             
                           765.79 2.984E-01 &(  1.150E+00 1.12E+02 9.98E+01 G  
 
RU-103   I   8.5024E-02                                      3.93E+01             
                           497.05 8.502E-02  (  9.213E-01 3.01E+02 9.09E+01 G  
                           610.30 7.976E+01 ?   1.595E+01 1.06E+01 5.75E+00 GA 

Page 244 of 401



      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage  9
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   8.6903E-01                                      3.74E+02             
                           621.92 8.690E-01 ?(  9.107E+00 2.89E+02 9.93E+00 G  
                          1050.36-4.780E+00 +   9.449E+01 5.44E+02 1.56E+00 G  
                           511.86 5.259E+00 ?   5.924E+00 3.63E+01 2.00E+01 GA 
 
AG-108M  C   1.4445E-01                                      1.53E+05             
                           433.94 1.445E-01 &(  8.534E-01 1.68E+02 9.05E+01 G  
                           722.94-1.457E-01 +   1.114E+00 2.13E+02 9.08E+01 G  
                           614.28-4.911E-03 &   1.237E+00 6.94E+03 8.98E+01 G  
 
AG-110M  F   7.3416E-03                                      2.50E+02             
                           884.68-3.394E-01 ?(  1.838E+00 1.54E+02 7.27E+01 G  
                           657.76 0.000E+00 +   1.407E+00 1.00E+03 9.46E+01 G  
                           937.49 7.408E-01 ?(  3.069E+00 1.18E+02 3.44E+01 G  
                          1384.30-4.284E-01 +   6.457E+00 4.10E+02 2.43E+01 G  
                           763.94-7.779E-01 +   5.367E+00 1.95E+02 2.23E+01 G  
 
SB-124   F   2.9610E-04                                      6.02E+01             
                           602.73 2.961E-04 %(  9.010E-01 8.17E+04 9.83E+01 G  
                          1690.98 0.000E+00 -   1.274E+00 1.00E+03 4.78E+01 G  
                           722.79-1.242E+00 +   9.556E+00 2.15E+02 1.08E+01 G  
 
SB-125   I   8.3591E-01                                      1.01E+03             
                           427.88-6.461E-01 ?(  3.258E+00 1.46E+02 2.96E+01 G  
                           600.50 9.466E-02 %   5.520E+00 1.59E+03 1.79E+01 G  
                           635.89 0.000E+00 &   8.583E+00 1.00E+03 1.13E+01 G  
                           463.37 5.026E+00 ?(  7.209E+00 4.57E+01 1.05E+01 G  
 
I-131    I   5.1438E-01                                      8.02E+00             
                           364.48 2.986E-01 @(  8.913E-01 8.81E+01 8.17E+01 G  
                           284.30-1.567E+00 +   1.136E+01 2.07E+02 6.14E+00 G  
                           636.97 2.974E+00 ?(  1.190E+01 1.15E+02 7.17E+00 G  
 
Gd-153   F  -5.7398E-01                                      2.42E+02             
                            97.50-5.740E-01 ?(  2.375E+00 1.22E+02 3.00E+01 G  
                           103.20-4.316E-01 +   3.008E+00 2.03E+02 2.18E+01 G  
 
Ga-68    C  -1.1311E+00                                      4.71E-02             
                          1077.40-1.131E+00 %(  4.747E+01 1.13E+03 3.30E+00 G  
 
Tc-99m   I   9.6156E-02                                      2.51E-01             
                           140.51 9.616E-02 &(  7.486E-01 2.26E+02 8.93E+01 G  
 
BA-133   F   3.6210E-01                                      3.85E+03             
                           356.00 3.621E-01  (  1.260E+00 1.02E+02 6.20E+01 G  
                           302.85-2.025E-01 &   4.082E+00 5.66E+02 1.83E+01 G  
                           383.84-1.153E-01 %   9.241E+00 2.22E+03 8.94E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 10
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            80.99 0.000E+00 -   2.710E+00 1.00E+03 3.41E+01 GA 
 
CS-134   I  -3.3546E-02                                      7.54E+02             
                           604.71-3.875E-01 ?(  1.213E+00 9.24E+01 9.76E+01 G  
                           795.87-1.066E-01 +   1.503E+00 3.93E+02 8.55E+01 G  
                           569.32 3.692E-01 +   5.895E+00 4.40E+02 1.54E+01 G  
                           801.95 3.942E+00 ?(  1.341E+01 9.92E+01 8.69E+00 G  
                           563.24 0.000E+00 +   1.363E+01 1.00E+03 8.35E+00 G  
 
CS-137   I  -1.9505E-02                                      1.10E+04             
                           661.66-1.950E-02 &(  1.364E+00 1.93E+03 8.52E+01 G  
 
CE-139   F   2.5612E-02                                      1.38E+02             
                           165.85 2.561E-02 %(  1.053E+00 1.19E+03 7.99E+01 G  
 
Ba-140   I   3.4267E-02                                      1.28E+01             
                           537.26 3.427E-02 %(  3.521E+00 2.79E+03 2.44E+01 G  
                           162.66-1.899E+00 +   1.189E+01 1.83E+02 6.22E+00 G  
                           304.85 1.084E-01 %   1.629E+01 4.16E+03 4.29E+00 G  
 
La-140   I   4.4095E-02                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.097E-01 1.00E+03 9.54E+01 G  
                           487.02 0.000E+00 ?(  1.654E+00 1.00E+03 4.55E+01 G  
                           328.76 3.502E-01 ?(  3.773E+00 3.05E+02 2.03E+01 G  
                           815.77 5.567E-02 %   4.578E+00 2.20E+03 2.33E+01 G  
 
CE-141   I  -2.7441E-01                                      3.25E+01             
                           145.44-2.744E-01 ?(  1.607E+00 1.72E+02 4.82E+01 G  
 
CE-144   I   9.3288E-03                                      2.85E+02             
                           133.54 9.329E-03 %(  5.800E+00 1.78E+04 1.11E+01 G  
 
PM-144   C   1.5500E-01                                      3.63E+02             
                           696.54 6.417E-02 ?(  1.085E+00 4.66E+02 9.90E+01 G  
                           618.06-1.389E-01 +   9.755E-01 1.97E+02 9.91E+01 G  
                           476.81 3.691E-01  (  1.686E+00 1.30E+02 4.20E+01 G  
 
EU-152   F   8.2247E-01                                      4.94E+03             
                           344.29-3.374E-01 ?(  2.834E+00 2.38E+02 2.65E+01 G  
                          1112.07 6.666E-01 ?(  1.050E+01 4.32E+02 1.36E+01 G  
                           121.78 8.340E-01 &(  2.176E+00 7.82E+01 2.86E+01 G  
                           778.92 3.265E+00 ?(  6.517E+00 6.13E+01 1.29E+01 G  
                           964.11 8.865E-01 ?(  9.799E+00 3.08E+02 1.46E+01 G  
                           244.69-3.306E+00 +   1.123E+01 1.01E+02 7.58E+00 G  
                          1408.00-2.211E-01 +   6.809E+00 8.17E+02 2.10E+01 GA 

Page 246 of 401



      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 11
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   3.7620E-01                                      3.14E+03             
                           873.23-9.204E-02 &(  9.039E+00 2.63E+03 1.23E+01 G  
                           123.10 2.608E-01  (  1.630E+00 1.83E+02 4.08E+01 G  
                          1274.54 1.717E-01 ?(  3.808E+00 5.92E+02 3.52E+01 G  
                           723.36-6.728E-01 +   5.074E+00 2.11E+02 2.02E+01 G  
                          1004.77 1.356E+00 ?(  6.336E+00 1.32E+02 1.80E+01 G  
                           996.33 2.368E-01 %   1.246E+01 1.42E+03 1.06E+01 G  
 
EU-155   I   1.5610E+00                                      1.81E+03             
                           105.31 1.867E-01  (  2.878E+00 4.44E+02 2.12E+01 G  
                            86.54 2.510E+00 ?(  2.389E+00 3.05E+01 3.07E+01 G  
 
HF-181   F   2.9551E-01                                      4.24E+01             
                           482.00-5.732E-03 %(  1.020E+00 4.84E+03 8.05E+01 G  
                           133.02-3.279E-02 %   1.500E+00 1.31E+03 4.33E+01 G  
                           345.83 1.905E+00 ?(  4.509E+00 7.11E+01 1.51E+01 G  
                           136.30-1.505E-01 &   1.050E+01 1.99E+03 5.85E+00 G  
 
Ta-182   F   3.2599E-01                                      1.14E+02             
                          1121.30 3.898E-01  (  5.939E+00 4.31E+02 3.49E+01 G  
                          1221.41 2.435E-01  (  5.698E+00 6.38E+02 2.70E+01 G  
                          1189.05-2.343E-01 %   9.590E+00 1.11E+03 1.62E+01 G  
 
Hg-203   F  -8.3533E-02                                      4.66E+01             
                           279.20-8.353E-02 ?(  9.470E-01 3.23E+02 8.15E+01 G  
 
TL-208   N   2.9936E+00                                      6.98E+02             
                           583.02 2.994E+00 @(P 8.482E-01 1.34E+01 8.45E+01 G  
                           277.28 6.456E+00 +   1.044E+01 5.03E+01 6.31E+00 G  
                           860.56 0.000E+00 -   1.383E+01 1.00E+03 1.24E+01 G  
 
pm-146   C  -5.2424E-02                                      2.02E+03             
                           747.16-5.242E-02 %(  3.482E+00 1.82E+03 3.40E+01 G  
                           735.72 0.000E+00 +   4.730E+00 1.00E+03 2.25E+01 G  
                           453.88-3.301E-02 %   1.297E+00 1.08E+03 6.50E+01 G  
 
y-88     F   4.5514E-02                                      1.07E+02             
                           898.04 4.551E-02 ?(  1.220E+00 7.24E+02 9.37E+01 G  
                          1836.06 0.000E+00 -   6.550E-01 1.00E+03 9.92E+01 G  
 
Cd-113m     -1.5807E+02                                      5.33E+03             
                           263.70-1.581E+02 %(  1.096E+04 1.93E+03 6.00E-03   K
 
Cd-109   F   9.5636E+00                                      4.53E+02             
                            88.04 9.564E+00  (  1.773E+01 5.66E+01 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 12
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   8.5602E-01                                      8.14E+03             
                            46.54 8.560E-01  (P 2.838E+01 3.44E+01 4.25E+00 G  
 
PB-212   N   8.3349E+00                                      6.98E+02             
                           238.63 8.335E+00  (P 1.788E+00 8.71E+00 4.33E+01 G  
                           300.03 3.179E+00 -   2.037E+01 1.83E+02 3.28E+00 GA 
 
PB-214   N   1.0899E+01                                      5.84E+05             
                           351.93 1.090E+01  (P 1.922E+00 9.39E+00 3.76E+01 G  
                           295.09 1.373E+01 + P 3.262E+00 1.20E+01 1.93E+01 G  
                           242.00 1.243E+01   P 1.101E+01 2.75E+01 7.43E+00 GA 
 
BI-207   C   2.5105E-01                                      1.18E+04             
                           569.70 2.147E-01 ?(  8.159E-01 1.09E+02 9.77E+01 G  
                          1063.66 2.987E-01 &(  1.777E+00 1.67E+02 7.45E+01 G  
 
BI-214   N   1.0294E+01                                      5.84E+05             
                           609.31 1.029E+01  (P 1.927E+00 9.89E+00 4.61E+01 G  
                          1120.29 1.461E+01 + P 7.528E+00 2.05E+01 1.51E+01 G  
                          1764.49 3.403E+00 - P 9.582E+00 4.46E+01 1.54E+01 G  
 
BI-210M  T   9.0465E-02                                      1.10E+09             
                           265.83 7.545E-02 ?(  1.535E+00 5.77E+02 5.00E+01 G  
                           304.90 1.173E-01 ?(  2.469E+00 5.87E+02 2.80E+01 G  
 
RA-224   N   1.1368E+01                                      6.98E+02             
                           240.99 1.137E+01  (  2.345E+01 6.26E+01 4.10E+00 G  
 
AC-228   N   1.1928E+01                                      2.10E+03             
                           911.07 1.182E+01  (  1.301E+00 1.22E+01 2.90E+01 G  
                           968.97 4.697E+00 -   7.565E+00 5.05E+01 1.75E+01 G  
                           338.32 1.218E+01  (  4.285E+00 1.85E+01 1.20E+01 G  
                            93.35 1.943E+01 &   1.244E+01 2.15E+01 5.56E+00 XA 
 
TH-227   N   9.1365E-01                                      7.95E+03             
                           235.97 0.000E+00 ?(  1.739E+01 1.00E+03 1.23E+01 G  
                            50.14 2.020E+00 &(  1.361E+01 1.96E+02 8.00E+00 G  
                           256.24 1.255E+00 ?(  1.145E+01 2.62E+02 7.00E+00 G  
 
TH-229   N  -2.0780E+00                                      2.68E+06             
                           193.51-2.078E+00 ?(  1.614E+01 2.25E+02 4.40E+00 G  
                           210.85-2.145E+00 +   2.658E+01 3.57E+02 2.99E+00 G  
 
TH-234   N   4.7612E+00                                      1.63E+12             
                            63.29-1.699E-01 %(P 3.141E+01 6.04E+01 3.81E+00 G  
                            92.59 8.126E+00 *(P 1.522E+01 2.29E+01 5.58E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 13
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   1.5168E+00                                      1.20E+07             
                           302.65-8.089E-01 &(  2.594E+01 8.98E+02 2.88E+00 G  
                           300.07 4.240E+00 ?(  2.716E+01 1.83E+02 2.46E+00 G  
 
PA-233   C   2.4240E-02                                      7.82E+08             
                           312.01-2.614E-01 &(  1.973E+00 2.14E+02 3.60E+01 G  
                           300.18 1.683E+00 ?(  1.078E+01 1.83E+02 6.20E+00 G  
 
PA-234   N   9.1091E-01                                      1.63E+12             
                           131.29 4.694E-01 ?(  3.854E+00 2.39E+02 1.80E+01 G  
                           946.02 3.191E-01 ?(  8.566E+00 7.22E+02 1.34E+01 G  
                           569.47 2.847E+00 ?(  7.728E+00 8.00E+01 8.20E+00 G  
                           883.24 7.876E-02 %   1.018E+01 3.39E+03 9.60E+00 G  
                           880.53 1.909E+00 ?   1.787E+01 2.57E+02 6.00E+00 GA 
 
PA-234M  N   9.2809E-01                                      1.63E+12             
                          1001.00-3.507E+01 %(P 2.122E+02 1.00E+03 8.37E-01 G  
                           766.41 1.034E+02 &(P 3.831E+02 1.02E+02 2.94E-01 G  
 
U-235    N   2.9634E+00                                      2.57E+11             
                           143.79 1.667E+00 *(  6.302E+00 1.12E+02 1.10E+01 G  
                           205.33-2.923E+00 +   1.425E+01 1.42E+02 5.01E+00 G  
                           163.38 5.760E+00  (  1.334E+01 6.98E+01 5.08E+00 G  
 
AM-241   T   2.4061E-01                                      1.58E+05             
                            59.54 2.406E-01 &(  2.819E+00 3.41E+02 3.59E+01 G  
 
Np-237   F   2.7354E+00                                      2.14E+06             
                            86.49 2.735E+00  (  4.928E+00 5.51E+01 1.31E+01 G  
 
Ir-192   F   1.2989E+00                                      7.40E+01             
                           316.49 1.395E-01 ?(  8.362E-01 1.72E+02 8.70E+01 G  
                           468.06-1.193E-01 +   1.760E+00 4.12E+02 5.18E+01 G  
                           308.44 1.916E-01 ?(  2.082E+00 3.05E+02 3.18E+01 G  
                           295.95 5.811E+00 *(  2.683E+00 1.72E+01 3.02E+01 G  
 
Cs-136   F   6.9461E-02                                      1.30E+01             
                           818.50 2.131E-02 %(  1.003E+00 1.26E+03 1.00E+02 G  
                          1048.07 1.296E-01 &(  1.742E+00 3.70E+02 8.00E+01 G  
                           340.57-3.867E-01 +   1.930E+00 1.45E+02 4.69E+01 G  
 
Np-239   T   1.8897E-02                                      2.36E+00             
                           103.70-5.908E-01 +   2.823E+00 1.41E+02 2.40E+01 X  
                           106.13 1.890E-02 &(  2.816E+00 4.27E+03 2.27E+01 G  
                            99.50-1.109E-01 %   4.741E+00 1.24E+03 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 14
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       3.5546E-01                                      1.11E+01             
                           531.00 3.555E-01 ?(  5.843E+00 4.46E+02 1.30E+01 G  
                            91.10-1.476E+00 +   3.413E+00 6.99E+01 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.98        80.         7.     0.004   195.95   2.020E+00   
 EU-155      86.96       114.        55.     0.031    30.52   2.510E+00   
 Nd-147      91.20       213.       -31.    -0.017    69.85  -1.476E+00   
 TH-234      92.69       165.        33.     0.019    22.86   8.126E+00  P
 Gd-153      97.64       118.       -13.    -0.007   122.40  -5.740E-01   
 Gd-153     102.61       101.        -7.    -0.004   203.47  -4.316E-01   
 Np-239     103.83       109.       -11.    -0.006   140.74  -5.908E-01   
 EU-155     106.09        87.         3.     0.002   444.20   1.867E-01   
 EU-152     121.28        90.        18.     0.010    78.25   8.340E-01   
 CO-57      120.08        73.        -9.    -0.005   132.01  -1.463E-01   
 EU-154     123.12       103.         8.     0.004   182.90   2.608E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 15
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     131.28       108.         6.     0.003   239.36   4.694E-01   
 CO-57      137.11        73.        11.     0.006   111.39   1.455E+00   
 Tc-99m     140.21        88.         6.     0.003   226.23   9.616E-02   
 U-235      143.87        98.        13.     0.007   111.88   1.667E+00   
 CE-141     145.26       124.        -9.    -0.005   172.08  -2.744E-01   
 Ba-140     162.40        96.        -8.    -0.004   182.97  -1.899E+00   
 U-235      163.82        79.        19.     0.011    69.83   5.760E+00   
 TH-229     193.96        72.        -5.    -0.003   224.70  -2.078E+00   
 U-235      206.76        66.        -8.    -0.005   142.32  -2.923E+00   
 TH-229     211.27        80.        -4.    -0.002   357.16  -2.145E+00   
 EU-152     245.06        75.       -13.    -0.007   100.59  -3.306E+00   
 TH-227     256.79        61.         4.     0.002   262.28   1.255E+00   
 BI-210M    266.06        53.         2.     0.001   576.70   7.545E-02   
 Hg-203     279.99        50.        -3.    -0.002   322.84  -8.353E-02   
 I-131      284.13        39.        -4.    -0.002   206.69  -1.567E+00   
 Ir-192     295.18        51.        78.     0.043    17.22   5.811E+00   
 PA-231     299.75        33.         5.     0.003   182.51   4.240E+00   
 PA-233     299.75        33.         5.     0.003   182.50   1.683E+00   
 PA-231     303.19        41.        -1.    -0.001   897.72  -8.089E-01   
 BA-133     303.20        41.        -2.    -0.001   566.41  -2.025E-01   
 BI-210M    305.72        34.         1.     0.001   587.08   1.173E-01   
 Ir-192     308.01        31.         3.     0.001   304.68   1.916E-01   
 PA-233     312.41        35.        -4.    -0.002   214.47  -2.614E-01   
 Ir-192     315.54        36.         5.     0.003   171.70   1.395E-01   
 CR-51      320.39        39.         6.     0.003   154.06   1.430E+00   
 La-140     329.04        38.         3.     0.002   304.60   3.502E-01   
 Cs-136     341.08        52.        -7.    -0.004   145.02  -3.867E-01   
 EU-152     344.25        34.        -4.    -0.002   237.81  -3.374E-01   
 HF-181     345.78        27.        11.     0.006    71.09   1.905E+00   
 BA-133     355.62        35.         9.     0.005   102.00   3.621E-01   
 I-131      364.00        29.         9.     0.005    88.09   2.986E-01   
 SB-125     426.69        42.        -7.    -0.004   145.79  -6.461E-01   
 AG-108M    433.54        25.         4.     0.002   167.57   1.445E-01   
 SB-125     462.88        22.        17.     0.009    45.67   5.026E+00   
 Ir-192     468.04        32.        -2.    -0.001   412.30  -1.193E-01   
 PM-144     476.45        18.         5.     0.003   129.91   3.691E-01   
 BE-7       476.56        17.         4.     0.002   142.88   1.304E+00   
 RU-103     496.97        24.         2.     0.001   301.19   8.502E-02   
 RH-106     510.73        50.        32.     0.018    36.25   5.259E+00   
 Nd-147     530.56        17.         1.     0.001   446.24   3.555E-01   
 CS-134     569.28        23.         2.     0.001   439.56   3.692E-01   
 PA-234     572.60        10.         6.     0.004    79.99   2.847E+00   
 BI-207     569.82        17.         6.     0.003   109.34   2.147E-01   
 CS-134     606.67        38.       -10.    -0.006    92.41  -3.875E-01   
 RU-103     609.26        21.       121.     0.067    10.57   7.976E+01   
 PM-144     617.98        23.        -4.    -0.002   197.38  -1.389E-01   
 RH-106     622.22        20.         2.     0.001   289.17   8.690E-01   
 I-131      636.96        17.         5.     0.003   114.61   2.974E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 16
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     695.88        24.         2.     0.001   466.14   6.417E-02   
 NB-94      703.08        24.        -4.    -0.002   163.16  -1.904E-01   
 SB-124     722.27        21.        -3.    -0.002   214.83  -1.242E+00   
 AG-108M    722.42        20.        -3.    -0.002   213.06  -1.457E-01   
 EU-154     722.53        21.        -3.    -0.002   210.54  -6.728E-01   
 AG-110M    763.43        26.        -4.    -0.002   194.84  -7.779E-01   
 PA-234M    766.44        23.         7.     0.004   102.23   1.034E+02  P
 EU-152     781.19        12.         9.     0.005    61.26   3.265E+00   
 BI-212     785.58        26.         2.     0.001   306.01   8.616E+00   
 CS-134     795.71        29.        -2.    -0.001   392.62  -1.066E-01   
 CS-134     802.32        23.         7.     0.004    99.16   3.942E+00   
 CO-58      810.44        23.        -3.    -0.002   238.94  -1.372E-01   
 NB-94      871.11        18.        -3.    -0.002   192.45  -1.607E-01   
 PA-234     881.54        16.         2.     0.001   256.94   1.909E+00   
 AG-110M    885.08        26.        -5.    -0.003   154.40  -3.394E-01   
 Sc-46      888.96        19.         4.     0.002   171.15   1.886E-01   
 y-88       899.46        18.         1.     0.000   724.17   4.551E-02   
 AG-110M    937.42        14.         5.     0.003   117.87   7.408E-01   
 PA-234     946.95        17.         1.     0.000   722.06   3.191E-01   
 EU-152     964.59        27.         2.     0.001   308.32   8.865E-01   
 EU-154    1005.37        15.         4.     0.002   132.06   1.356E+00   
 Cs-136    1047.94        22.         2.     0.001   370.21   1.296E-01   
 RH-106    1049.89        25.        -1.    -0.001   544.06  -4.780E+00   
 BI-207    1064.28        19.         4.     0.002   167.18   2.987E-01   
 EU-152    1113.74        21.         2.     0.001   431.94   6.666E-01   
 ZN-65     1115.48        44.        -6.    -0.004   153.77  -7.459E-01   
 Sc-46     1120.07        25.        27.     0.015    32.85   1.602E+00   
 CO-60     1172.18        24.        -5.    -0.003   155.43  -2.911E-01   
 Co-56     1237.40        29.         8.     0.004   106.88   7.416E-01   
 NA-22     1278.20        14.         1.     0.000   645.12   5.541E-02   
 EU-154    1278.25        14.         1.     0.001   592.40   1.717E-01   
 FE-59     1293.58        12.        -1.     0.000   638.54  -1.195E-01   
 AG-110M   1381.81        18.        -1.    -0.001   410.00  -4.284E-01   
 EU-152    1408.84        14.        -1.     0.000   817.34  -2.211E-01   
 Co-56     1767.76        13.        -6.    -0.003   100.32  -3.120E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.3036E+00    1.3036E+00    1.429E+02%                6.60E+00
 NA-22  #A    5.5414E-02    5.5414E-02    6.451E+02%                1.34E+00
 K-40         2.5262E+02    2.5262E+02    5.261E+00%                8.95E+00
 Sc-46  #A    8.9548E-01    8.9548E-01    3.285E+01%                1.15E+00
 CR-51  #A    1.4304E+00    1.4304E+00    1.541E+02%                7.65E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 17
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 MN-54  #A    1.8163E-02    1.8163E-02    1.489E+03%                1.02E+00
 FE-59  #A    3.7550E-02    3.7550E-02    1.902E+03%                2.63E+00
 Co-56  #A    2.8945E-01    2.8946E-01    1.069E+02%                1.26E+00
 CO-57  #A    3.1302E-02    3.1302E-02    8.636E+01%                6.59E-01
 CO-58  #A   -1.3719E-01   -1.3719E-01    2.389E+02%                1.17E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.89E+00
 ZN-65  #A   -7.4588E-01   -7.4588E-01    1.538E+02%                3.97E+00
 NB-94  #A   -1.9043E-01   -1.9043E-01    1.632E+02%                1.10E+00
 ZR-95  #A    1.2528E-01    1.2528E-01    3.977E+02%                1.83E+00
 NB-95  #A    2.9838E-01    2.9838E-01    1.116E+02%                1.15E+00
 RU-103 #A    8.5023E-02    8.5024E-02    3.012E+02%                9.21E-01
 RH-106 #A    8.6903E-01    8.6903E-01    2.892E+02%                9.11E+00
 AG-108M#A    1.4445E-01    1.4445E-01    1.676E+02%                8.53E-01
 AG-110M#A    7.3416E-03    7.3416E-03    9.712E+01%                1.84E+00
 SN-113 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.77E-01
 SB-124 #A    2.9610E-04    2.9610E-04    8.173E+04%                9.01E-01
 SB-125 #A    8.3591E-01    8.3591E-01    4.567E+01%                3.26E+00
 I-131  #A    5.1437E-01    5.1438E-01    7.228E+01%                8.91E-01
 Gd-153 #A   -5.7398E-01   -5.7398E-01    1.224E+02%                2.37E+00
 Ga-68  #A   -1.1255E+00   -1.1311E+00    1.132E+03%                4.75E+01
 Tc-99m #A    9.6067E-02    9.6156E-02    2.262E+02%                7.49E-01
 BA-133 #A    3.6210E-01    3.6210E-01    1.020E+02%                1.26E+00
 CS-134 #A   -3.3546E-02   -3.3546E-02    6.777E+01%                1.21E+00
 CS-137 #A   -1.9505E-02   -1.9505E-02    1.930E+03%                1.36E+00
 CE-139 #A    2.5612E-02    2.5612E-02    1.190E+03%                1.05E+00
 Ba-140 #A    3.4266E-02    3.4267E-02    2.786E+03%                3.52E+00
 La-140 #A    4.4094E-02    4.4095E-02    3.046E+02%                6.10E-01
 CE-141 #A   -2.7440E-01   -2.7441E-01    1.721E+02%                1.61E+00
 CE-144 #A    9.3288E-03    9.3288E-03    1.779E+04%                5.80E+00
 PM-144 #A    1.5500E-01    1.5500E-01    1.299E+02%                1.09E+00
 EU-152 #A    8.2247E-01    8.2247E-01    6.126E+01%                2.83E+00
 EU-154 #A    3.7620E-01    3.7620E-01    1.321E+02%                9.04E+00
 EU-155 #A    1.5610E+00    1.5610E+00    3.052E+01%                2.88E+00
 HF-181 #A    2.9551E-01    2.9551E-01    7.109E+01%                1.02E+00
 Ta-182  A    3.2599E-01    3.2599E-01    3.849E+02%                5.94E+00
 Hg-203 #A   -8.3533E-02   -8.3533E-02    3.228E+02%                9.47E-01
 TL-208       2.9936E+00    2.9936E+00    1.465E+01%                8.48E-01
 pm-146 #A   -5.2424E-02   -5.2424E-02    1.819E+03%                3.48E+00
 y-88   #A    4.5514E-02    4.5514E-02    7.242E+02%                1.22E+00
 Cd-113m#B   -1.5807E+02   -1.5807E+02    1.930E+03%                1.10E+04
 Cd-109  A    9.5636E+00    9.5636E+00    5.661E+01%                1.77E+01
 PB-210  A    8.5602E-01    8.5602E-01    8.907E+02%                2.84E+01
 PB-212       8.3349E+00    8.3349E+00    9.322E+00%                1.79E+00
 PB-214       1.0899E+01    1.0899E+01    9.987E+00%                1.92E+00
 BI-207 #A    2.5105E-01    2.5105E-01    9.988E+01%                8.16E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.59E+01
 BI-214       1.0294E+01    1.0294E+01    1.066E+01%                1.93E+00
 BI-210M#A    9.0465E-02    9.0465E-02    4.115E+02%                1.54E+00
 RA-224  A    1.1368E+01    1.1368E+01    6.261E+01%                2.35E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:58:00 AMPage 18
 TestAmerica, Inc                Spectrum name: 10_Gamma_20140444.An1            
                                                                                 
 AC-228       1.1928E+01    1.1928E+01    1.108E+01%                1.30E+00
 TH-227 #A    9.1365E-01    9.1365E-01    1.960E+02%                1.74E+01
 TH-229 #A   -2.0780E+00   -2.0780E+00    2.247E+02%                1.61E+01
 TH-234 #A    4.7612E+00    4.7612E+00    5.344E+01%                3.14E+01
 PA-231 #A    1.5168E+00    1.5168E+00    1.825E+02%                2.59E+01
 PA-233 #A    2.4240E-02    2.4240E-02    1.408E+02%                1.97E+00
 PA-234 #A    9.1091E-01    9.1091E-01    7.999E+01%                3.85E+00
 PA-234M#A    9.2809E-01    9.2809E-01    1.071E+02%                2.12E+02
 U-235  #A    2.9634E+00    2.9634E+00    6.594E+01%                6.30E+00
 AM-241 #A    2.4061E-01    2.4061E-01    3.405E+02%                2.82E+00
 Np-237  A    2.7354E+00    2.7354E+00    5.513E+01%                4.93E+00
 Ir-192 #C    1.2989E+00    1.2989E+00    1.722E+01%                8.36E-01
 Cs-136 #A    6.9460E-02    6.9461E-02    3.702E+02%                1.00E+00
 Np-239 #A    1.8895E-02    1.8897E-02    4.273E+03%                2.82E+00
 Nd-147 #A    3.5545E-01    3.5546E-01    4.462E+02%                5.84E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  1999.7 keV)     3.207E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  1999.7 keV) 3.2073615E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 3_Gamma_20140479 
-----------------------------------------------------------------------------                      
   Sample Description: 104259_Gamma_160-5429-A-6-D 
             Detector: Ge 3 SN/131        
             Batch ID: 104259                 
    Work Order Number: Gamma   
           Lot Number: 160-5429-A-6-D
-----------------------------------------------------------------------------
        Decay to Time: 3/4/2014 09:26         Live Time: 1800   sec
     Acquisition Time: 3/4/2014 09:26:26      Real Time: 1804   sec
        Analysis Time: 3/4/2014 09:56         Dead Time: 0.22   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 3_Soil_TunaCan.Clb
  Efficiency Cal Desc: 3_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 11:26
      Energy Cal Date: 2/28/2012 19:25                  
              Library: Client_Routine Long_Rev6.lib
 Bkgd Correction File: 3_2014-02-08_0554.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.189E+00          180.2     2.143E+00    2.144E+00    7.553E+00
NA-22      2.850E-03        13360.0     3.806E-01    3.806E-01    1.418E+00
K-40       2.223E+02            5.4     1.199E+01    1.653E+01    9.603E+00
Sc-46      6.721E-01           32.1     2.159E-01    2.187E-01    1.165E+00
CR-51     -2.719E+00           82.8     2.250E+00    2.255E+00    7.560E+00
MN-54      2.981E-03         9544.0     2.845E-01    2.845E-01    1.056E+00
FE-59      5.896E-02         1119.0     6.597E-01    6.597E-01    2.419E+00
Co-56     -1.092E-02          107.1     1.169E-02    1.171E-02    1.230E+00
CO-57      1.803E-01          109.6     1.976E-01    1.978E-01    7.234E-01
CO-58     -1.852E-01          161.6     2.994E-01    2.995E-01    1.059E+00
CO-60      0.000E+00         1000.0     8.899E-02    8.899E-02    1.317E+00
ZN-65     -8.704E-01          119.5     1.040E+00    1.041E+00    3.568E+00
NB-94      1.137E-01          102.0     1.160E-01    1.162E-01    1.128E+00
ZR-95      1.031E-03        45720.0     4.715E-01    4.715E-01    1.757E+00
NB-95      2.995E-01           87.6     2.622E-01    2.627E-01    8.943E-01
RU-103     6.654E-02          369.1     2.456E-01    2.456E-01    8.837E-01
RH-106     1.269E+00          277.4     3.520E+00    3.520E+00    8.718E+00
AG-108M   -6.588E-02          325.7     2.146E-01    2.146E-01    7.730E-01
AG-110M    3.092E-01          107.2     3.315E-01    3.319E-01    1.162E+00
SN-113     1.254E-02         2202.0     2.761E-01    2.761E-01    1.014E+00
SB-124     0.000E+00          707.1     1.985E-01    1.985E-01    7.309E-01
SB-125     3.110E-01          217.7     6.769E-01    6.771E-01    2.407E+00
I-131      4.982E-01           67.9     3.382E-01    3.392E-01    7.816E-01
Gd-153     8.500E-02          341.5     2.903E-01    2.903E-01    1.972E+00
Ga-68     -3.928E+00          342.7     1.346E+01    1.346E+01    4.855E+01
Tc-99m    -2.439E-01           95.0     2.318E-01    2.322E-01    7.777E-01
BA-133    -2.044E-01          177.7     3.633E-01    3.635E-01    1.265E+00
CS-134    -5.849E-01           75.3     4.402E-01    4.412E-01    1.467E+00
CS-137     0.000E+00         1000.0     2.294E-01    2.294E-01    1.066E+00
CE-139    -2.155E-01          117.2     2.525E-01    2.534E-01    8.547E-01
Ba-140    -4.058E-01          152.7     6.199E-01    6.203E-01    3.904E+00
La-140     8.011E-02           83.4     6.681E-02    6.694E-02    1.523E+00
CE-141    -1.641E-01          169.1     2.775E-01    2.776E-01    9.610E-01
CE-144     1.747E+00           82.0     1.433E+00    1.436E+00    4.795E+00
PM-144     1.130E-01          204.1     2.305E-01    2.306E-01    9.691E-01
EU-152     7.588E-01           63.6     4.829E-01    4.845E-01    3.402E+00
EU-154    -2.068E+00          133.7     2.765E+00    2.767E+00    9.648E+00
EU-155     1.631E+00           28.9     4.720E-01    4.804E-01    2.794E+00
HF-181     1.397E-01           94.3     1.318E-01    1.320E-01    8.626E-01
Ta-182     7.087E-01          149.3     1.058E+00    1.059E+00    5.710E+00
Hg-203     1.368E-01          166.5     2.277E-01    2.278E-01    7.920E-01
TL-208     3.717E+00           14.4     5.335E-01    5.673E-01    8.656E-01
pm-146     5.046E-01          122.6     6.186E-01    6.191E-01    3.052E+00
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y-88       2.918E-01          101.0     2.946E-01    2.950E-01    1.021E+00
Cd-113m    1.663E+03          199.3     3.313E+03    3.314E+03    1.151E+04
Cd-109     6.292E+00           88.4     5.560E+00    5.571E+00    1.859E+01
PB-210     1.365E+01           53.7     7.328E+00    7.371E+00    2.511E+01
PB-212     8.882E+00            9.8     8.731E-01    1.045E+00    1.824E+00
PB-214     1.299E+01            8.9     1.154E+00    1.337E+00    2.103E+00
BI-207    -6.320E-02          338.4     2.139E-01    2.139E-01    7.798E-01
BI-212     1.177E+01           33.6     3.956E+00    4.003E+00    1.156E+01
BI-214     1.005E+01            9.6     9.666E-01    1.099E+00    1.729E+00
BI-210M    3.381E-01          117.3     3.966E-01    3.972E-01    1.356E+00
RA-224    -2.980E+01           39.3     1.171E+01    1.186E+01    3.788E+01
AC-228     7.239E+00           15.8     1.140E+00    1.198E+00    3.755E+00
TH-227     6.858E-01          244.0     1.673E+00    1.674E+00    1.712E+01
TH-229    -1.434E+00          329.7     4.728E+00    4.729E+00    1.636E+01
TH-234     2.860E+01           37.1     1.060E+01    1.070E+01    2.600E+01
PA-231     8.144E+00           47.4     3.860E+00    3.886E+00    2.860E+01
PA-233     1.037E+00           47.3     4.903E-01    4.935E-01    1.957E+00
PA-234    -1.136E+00           91.0     1.034E+00    1.035E+00    3.465E+00
PA-234M    6.386E+01           58.1     3.709E+01    3.723E+01    1.371E+02
U-235      1.962E-01          481.8     9.455E-01    9.455E-01    6.207E+00
AM-241     5.460E-01          130.4     7.121E-01    7.127E-01    2.416E+00
Np-237     4.274E+00           34.6     1.478E+00    1.497E+00    4.648E+00
Ir-192     2.041E+00           12.5     2.551E-01    2.823E-01    8.286E-01
Cs-136     4.885E-02          590.7     2.885E-01    2.885E-01    1.056E+00
Np-239     3.096E-01          243.4     7.537E-01    7.539E-01    2.591E+00
Nd-147    -9.290E-01          214.7     1.995E+00    1.995E+00    7.040E+00
-----------------------------------------------------------------------------
Total      2.079E+03

      Analyst: Jody Watson                        
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  1
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Sample description                                             
      104259_Gamma_160-5429-A-6-D                                     
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_Gamma_20140479.An1

 Acquisition information
        Start time:                 3/4/2014 9:26:26 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.22 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:25:37 PM
             Zero offset:           0.122 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.421E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Routine Long_Rev6.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  2000.60keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  2
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       3/4/2014 9:26:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2014-02-08_0554.PBC
                                                 2/8/2014 5:54:21 AM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0619

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.63       53.  29.21   0.63  2.221E-02    46.54   4.250    PBC<MDA PB210 
    59.27       11. 130.42   0.83  3.182E-02    59.54  35.900    PBC<MDA AM241 
    63.27       67.  29.50   0.90  3.416E-02    63.29   3.810  2.860E+01 TH234 
    74.73      121.  14.70   0.85  3.991E-02
    77.01      164.  11.94   0.85  4.080E-02
    86.49       44.  34.59   0.86  4.369E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.823E+00 EU155 
    87.08       66.  28.94   0.86  4.370E-02    86.54  30.700  2.747E+00 EU155 
    88.04       19.  88.36   0.86  4.404E-02    88.04   3.790    PBC<MDA Cd109 
    92.75       74.  21.19   1.37  4.491E-02    92.59   5.584  1.635E+01 TH234 
                                                93.35   5.561  1.637E+01 AC228 
                                                93.35   5.561  1.637E+01 AC228 
    92.75       66.  26.34   0.87  4.503E-02    92.59   5.584  1.200E+01 TH234 
                                                93.35   5.561  1.472E+01 AC228 
   103.91        4. 341.48   0.88  4.603E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.160E-01 Np239 
                                               105.31  21.200  2.442E-01 EU155 
                                               103.70  24.000  2.160E-01 Np239 
   103.92        6. 253.27   0.88  4.605E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  3.019E-01 Np239 
                                               105.31  21.200  3.412E-01 EU155 
   106.89        6. 243.42   0.88  4.614E-02   106.13  22.700    PBC<MDA Np239 
                                               105.31  21.200  3.317E-01 EU155 
                                               106.13  22.700  3.096E-01 Np239 
   123.22       12. 115.37   0.90  4.555E-02   123.10  40.790    PBC<MDA EU154 
   132.82       15.  82.01   0.91  4.438E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.747E+00 CE144 
   132.84       14.  94.34   0.91  4.445E-02   133.02  43.300    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  3
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               133.54  11.090  1.598E+00 CE144 
   136.47       14. 109.56   0.91  4.397E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.631E+00 CO57  
   162.82        4. 363.20   0.94  3.943E-02   162.66   6.220    PBC<MDA Ba140 
   163.81        3. 481.80   0.94  3.929E-02   163.38   5.080    PBC<MDA U235  
   238.63      229.   9.24   1.03  3.105E-02   238.63  43.300  8.882E+00 PB212 
   241.94       35.  49.65   1.13  3.075E-02   242.00   7.430    PBC<MDA PB214 
   255.43        4. 243.96   1.03  2.957E-02   256.24   7.000    PBC<MDA TH227 
   263.50        5. 199.26   1.04  2.900E-02   263.70   0.006    PBC<MDA Cd113m
   265.71        9. 117.33   1.04  2.884E-02   265.83  50.000    PBC<MDA BI210M
   279.26        6. 166.51   1.06  2.788E-02   279.20  81.460    PBC<MDA Hg203 
   285.97        8. 118.18   1.06  2.753E-02   284.30   6.140    PBC<MDA I131  
   295.19      106.  12.82   1.02  2.682E-02   295.09  19.300  1.034E+01 PB214 
                                               295.95  30.160  7.269E+00 Ir192 
                                               295.95  30.160  7.269E+00 Ir192 
   299.88       21.  47.40   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.774E+01 PA231 
                                               300.18   6.200  7.040E+00 PA233 
   299.88       21.  47.28   1.08  2.651E-02   300.03   3.280  1.331E+01 PB212 
                                               300.07   2.460  1.775E+01 PA231 
                                               300.18   6.200  7.046E+00 PA233 
   299.90       18.  56.02   1.08  2.652E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.569E+01 PA231 
                                               300.18   6.200  6.226E+00 PA233 
                                               302.85  18.330  2.119E+00 BA133 
   316.40       14.  72.12   1.09  2.556E-02   316.49  87.040    PBC<MDA Ir192 
                                               316.49  87.040  3.451E-01 Ir192 
   328.23        5. 191.90   1.11  2.489E-02   328.76  20.300    PBC<MDA La140 
   338.26       49.  22.83   1.12  2.439E-02   338.32  12.010  9.238E+00 AC228 
                                               338.32  12.010  9.238E+00 AC228 
   351.86      224.   8.25   1.15  2.373E-02   351.93  37.600  1.299E+01 PB214 
   365.13       12.  67.89   1.14  2.315E-02   364.48  81.700    PBC<MDA I131  
   427.36        3. 217.68   1.20  2.065E-02   427.88  29.600    PBC<MDA SB125 
   476.40        1. 746.83   1.25  1.911E-02   476.81  42.000    PBC<MDA PM144 
   486.87        4. 177.45   1.26  1.882E-02   487.02  45.500    PBC<MDA La140 
   497.01        2. 369.06   1.27  1.854E-02   497.05  90.900    PBC<MDA RU103 
                                               497.05  90.900  6.654E-02 RU103 
   511.06       51.  22.54   1.29  1.815E-02   511.86  20.000  7.785E+00 RH106 
                                               511.86  20.000  7.785E+00 RH106 
   582.99       93.  14.35   0.53  1.651E-02   583.02  84.500  3.717E+00 TL208 
   609.34      133.   8.63   1.79  1.598E-02   609.31  46.090  1.004E+01 BI214 
                                               610.30   5.750  8.061E+01 RU103 
                                               610.30   5.750  8.061E+01 RU103 
   609.45      124.  10.56   1.38  1.596E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  7.492E+01 RU103 
   621.36        2. 277.42   1.39  1.574E-02   621.92   9.930    PBC<MDA RH106 
                                               621.92   9.930  8.718E-01 RH106 
   696.52        3. 204.08   1.46  1.448E-02   696.54  99.000    PBC<MDA PM144 
   727.38       22.  33.62   1.49  1.402E-02   727.17   7.550  1.177E+01 BI212 
   734.80        5. 122.59   1.50  1.390E-02   735.72  22.500    PBC<MDA pm146 
   747.43        2. 317.97   1.51  1.374E-02   747.16  34.000    PBC<MDA pm146 
   767.96        7.  87.55   1.53  1.349E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.017E+02 PA234M
   768.00        8.  73.86   1.53  1.348E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.181E+02 PA234M
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  4
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   776.04        5. 103.72   1.54  1.332E-02   778.92  12.940    PBC<MDA EU152 
   782.97        7.  81.27   1.55  1.323E-02   785.42   1.280    PBC<MDA BI212 
   794.88        3. 196.88   1.56  1.310E-02   795.87  85.530    PBC<MDA CS134 
                                               795.87  85.530  1.651E-01 CS134 
   814.82        4. 139.48   1.57  1.286E-02   815.77  23.280    PBC<MDA La140 
   818.62        1. 590.70   1.58  1.283E-02   818.50 100.000    PBC<MDA Cs136 
   860.69       16.  45.36   1.61  1.236E-02   860.56  12.420    PBC<MDA TL208 
   869.77        6. 102.03   1.62  1.224E-02   871.10  99.890    PBC<MDA NB94  
   881.71        1. 500.68   1.63  1.214E-02   880.53   6.000    PBC<MDA PA234 
   887.11        5. 107.22   1.64  1.210E-02   884.68  72.680    PBC<MDA AG110M
   897.90        6. 100.98   1.65  1.196E-02   898.04  93.700    PBC<MDA y88   
   910.95       40.  22.34   1.66  1.183E-02   911.07  29.000  6.409E+00 AC228 
                                               911.07  29.000  6.409E+00 AC228 
   964.67        8.  94.99   1.71  1.133E-02   964.11  14.605    PBC<MDA EU152 
   969.24       26.  34.82   1.71  1.129E-02   968.97  17.460    PBC<MDA AC228 
                                               968.97  17.460  7.242E+00 AC228 
  1000.48        7.  89.63   1.74  1.101E-02  1001.00   0.837    PBC<MDA PA234M
  1051.38        1. 661.39   1.79  1.062E-02  1050.36   1.560    PBC<MDA RH106 
                                              1050.36   1.560  3.795E+00 RH106 
  1119.96       28.  32.13   1.85  1.010E-02  1120.29  15.100  8.213E+00 BI214 
                                              1120.55  99.987  1.550E+00 Sc46  
                                              1120.55  99.987  1.550E+00 Sc46  
  1120.06       35.  19.29   1.85  1.010E-02  1120.29  15.100  1.274E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1121.08        4. 240.08   1.85  1.010E-02  1121.30  34.900    PBC<MDA Ta182 
  1220.49        3. 177.56   1.93  9.449E-03  1221.41  27.000    PBC<MDA Ta182 
  1240.26        4. 166.71   1.95  9.349E-03  1238.28  66.070    PBC<MDA Co56  
  1460.62      351.   5.29   1.13  8.216E-03  1460.83  10.670  2.223E+02 K40   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.70    74.74       100.       120. 3.007E+03   16.39   0.881  -        
   307.81    77.01       110.       168. 4.118E+03   13.04   0.789  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Routine Long_Rev6.lib    

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.27    46.65        73.        23.     0.013    32.42   0.818 
 TH-227    197.64    49.49        70.       -13.    -0.007    93.59   0.822s
 AM-241    236.78    59.27       102.        11.     0.006   130.42   0.832s
 TH-234    252.79    63.27       156.        67.     0.037    29.50   0.896s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  5
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133    325.85    81.52       151.        -7.    -0.004   253.78   0.854s
 Np-237    345.75    86.49        94.        44.     0.024    34.59   0.860D
 EU-155    348.12    87.08       151.        66.     0.037    28.94   0.860s
 Cd-109    351.96    88.04       130.        19.     0.011    88.36   0.861D
 TH-234    370.83    92.75        94.        74.     0.041    21.19   1.373s
 AC-228    370.83    92.75       120.        66.     0.037    26.34   0.867s
 Gd-153    415.50   103.91       106.         4.     0.002   341.48   0.877s
 Np-239    415.54   103.92       113.         6.     0.003   253.27   0.878s
 Np-239    427.40   106.89        98.         6.     0.003   243.42   0.880s
 EU-154    492.79   123.22        95.        12.     0.007   115.37   0.898s
 PA-234    522.91   130.75       104.       -16.    -0.009    90.97   0.906s
 HF-181    531.28   132.84        82.        14.     0.008    94.34   0.908s
 CE-144    531.21   132.82        73.        15.     0.009    82.01   0.909s
 CO-57     545.81   136.47       107.        14.     0.008   109.56   0.912s
 Tc-99m    562.70   140.69       115.       -17.    -0.009    95.04   0.916s
 CE-141    571.18   142.81        49.        -6.    -0.003   169.06   0.921s
 Ba-140    651.31   162.82        98.         4.     0.002   363.20   0.939s
 U-235     655.25   163.81        98.         3.     0.002   481.80   0.939s
 CE-139    666.30   166.57        97.       -12.    -0.007   117.20   0.942s
 TH-229    774.16   193.52        88.        -4.    -0.002   329.66   0.970s
 TH-229    853.28   213.28        60.        -5.    -0.003   225.00   0.988s
 PB-212    954.71   238.63        79.       215.     0.119     9.24   1.030 
 RA-224    960.96   240.19       321.       -68.    -0.038    39.28   1.018s
 PB-214    967.98   241.94        85.        35.     0.020    49.65   1.127 
 TH-227   1021.97   255.43        54.         4.     0.002   243.96   1.034s
 Cd-113m  1054.25   263.50        51.         5.     0.003   199.26   1.041s
 BI-210M  1063.12   265.71        49.         9.     0.005   117.33   1.044 
 Hg-203   1117.34   279.26        41.         6.     0.003   166.51   1.057s
 I-131    1144.21   285.97        37.         8.     0.004   118.18   1.062s
 PB-214   1181.11   295.19        33.        96.     0.054    12.82   1.022 
 Ir-192   1180.92   295.15        29.       101.     0.056    12.50   1.074s
 PB-212   1199.93   299.90        44.        18.     0.010    56.02   1.078 
 PA-231   1199.85   299.88        38.        21.     0.012    47.40   1.078s
 PA-233   1199.87   299.88        38.        21.     0.012    47.28   1.078s
 Ba-140   1215.62   303.82        34.        -2.    -0.001   359.95   1.083s
 BI-210M  1214.82   303.62        33.        -3.    -0.002   287.36   1.083s
 Ir-192   1228.82   307.11        33.        -6.    -0.004   131.73   1.086s
 Ir-192   1265.98   316.40        43.        14.     0.008    72.12   1.094s
 CR-51    1271.83   317.86        46.       -12.    -0.007    82.78   1.098s
 La-140   1313.31   328.23        47.         5.     0.003   191.90   1.107s
 AC-228   1353.45   338.26        37.        49.     0.027    22.83   1.116 
 Cs-136   1359.65   339.81        85.       -13.    -0.007   103.27   1.118s
 EU-152   1380.24   344.95        61.        -9.    -0.005   129.08   1.122s
 HF-181   1379.73   344.82        48.        -8.    -0.005   122.02   1.124s
 PB-214   1407.88   351.86        44.       209.     0.116     8.25   1.151 
 BA-133   1424.35   355.97        43.        -5.    -0.003   177.72   1.134s
 I-131    1460.98   365.13        26.        12.     0.007    67.89   1.142s
 SB-125   1710.01   427.36        26.         3.     0.002   217.68   1.205s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  6
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  1739.40   434.70        24.        -2.    -0.001   325.67   1.211s
 pm-146   1813.42   453.20        34.        -5.    -0.003   159.52   1.230s
 Ir-192   1873.07   468.11        29.        -6.    -0.003   129.45   1.244s
 PM-144   1906.27   476.40        24.         1.     0.001   746.83   1.253s
 BE-7     1916.63   479.00        28.        -4.    -0.002   180.24   1.254s
 La-140   1948.14   486.87        26.         4.     0.002   177.45   1.263s
 RU-103   1988.71   497.01        27.         2.     0.001   369.06   1.273s
 RH-106   2044.94   511.06        40.        51.     0.028    22.54   1.287s
 Nd-147   2124.76   531.01        32.        -4.    -0.002   214.72   1.305s
 Ba-140   2150.06   537.33        34.        -6.    -0.003   152.75   1.311s
 PA-234   2281.63   570.22        19.        -2.    -0.001   351.12   1.342s
 BI-207   2281.04   570.07        19.        -2.    -0.001   338.38   1.343s
 TL-208   2332.73   582.99        17.        93.     0.052    14.35   0.525s
 SB-125   2399.24   599.62        34.        -8.    -0.004   107.37   1.372s
 CS-134   2427.08   606.57        69.       -17.    -0.009    75.25   1.376s
 BI-214   2438.16   609.34        19.       133.     0.074     8.63   1.792s
 RU-103   2438.57   609.45        23.       124.     0.069    10.56   1.382s
 PM-144   2473.11   618.08        22.        -1.    -0.001   653.85   1.389s
 RH-106   2486.24   621.36        22.         2.     0.001   277.42   1.393s
 SB-125   2545.35   636.14        28.        -3.    -0.002   279.40   1.406s
 I-131    2551.32   637.63        26.        -3.    -0.002   235.96   1.407s
 AG-110M  2626.35   656.38        21.        -3.    -0.002   201.65   1.427s
 PM-144   2786.92   696.52        23.         3.     0.002   204.08   1.463s
 NB-94    2811.25   702.60        31.        -1.    -0.001   739.28   1.469s
 ZR-95    2898.06   724.30        33.        -2.    -0.001   332.08   1.489s
 BI-212   2910.36   727.38        17.        22.     0.012    33.62   1.492s
 pm-146   2940.07   734.80        15.         5.     0.003   122.59   1.500s
 pm-146   2990.58   747.43        24.         2.     0.001   317.97   1.510s
 AG-110M  3057.44   764.15        31.        -7.    -0.004   119.07   1.526s
 NB-95    3072.69   767.96        17.         7.     0.004    87.55   1.528s
 PA-234M  3072.85   768.00        15.         8.     0.005    73.86   1.528s
 EU-152   3105.02   776.04        11.         5.     0.003   103.72   1.540s
 BI-212   3132.73   782.97        12.         7.     0.004    81.27   1.546s
 CS-134   3180.37   794.88        20.         3.     0.002   196.88   1.556s
 CO-58    3248.20   811.84        22.        -4.    -0.002   161.63   1.569s
 La-140   3260.14   814.82        14.         4.     0.002   139.48   1.574s
 Cs-136   3275.35   818.62        22.         1.     0.001   590.70   1.576s
 Co-56    3390.35   847.38        29.        -6.    -0.003   134.48   1.602s
 TL-208   3443.61   860.69        20.        16.     0.009    45.36   1.615s
 NB-94    3479.92   869.77        15.         6.     0.003   102.03   1.625s
 EU-154   3488.17   871.83        25.        -6.    -0.003   133.70   1.627s
 PA-234   3527.69   881.71        17.         1.     0.001   500.68   1.633s
 PA-234   3532.16   882.83        21.        -2.    -0.001   342.97   1.636s
 AG-110M  3549.26   887.11        11.         5.     0.003   107.22   1.637s
 Sc-46    3557.43   889.15        23.        -4.    -0.002   160.55   1.641s
 y-88     3592.43   897.90        15.         6.     0.003   100.98   1.649s
 AC-228   3644.61   910.95        19.        40.     0.022    22.34   1.661 
 AG-110M  3768.74   941.98        15.        -2.    -0.001   313.70   1.685s
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  7
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3785.34   946.13        23.        -4.    -0.002   167.97   1.692s
 EU-152   3859.45   964.67        27.         8.     0.005    94.99   1.709s
 AC-228   3877.74   969.24        27.        26.     0.014    34.82   1.713s
 EU-154   3984.21   995.86        30.        -4.    -0.002   220.52   1.737s
 PA-234M  4002.66  1000.48        18.         7.     0.004    89.63   1.742s
 Cs-136   4186.53  1046.46        19.        -3.    -0.002   205.69   1.783s
 RH-106   4206.22  1051.38        27.         1.     0.001   661.39   1.785s
 Ga-68    4310.17  1077.37        24.        -2.    -0.001   342.74   1.809s
 EU-152   4459.56  1114.74        22.        -1.     0.000   904.31   1.839s
 ZN-65    4460.18  1114.89        42.        -8.    -0.004   119.49   1.842s
 BI-214   4481.76  1120.29        16.        35.     0.019    19.29   1.846D
 Sc-46    4480.44  1119.96        27.        28.     0.016    32.13   1.847s
 Ta-182   4485.81  1121.30        52.         4.     0.002   240.08   1.847D
 CO-60    4692.03  1172.88        29.        -1.    -0.001   806.60   1.892s
 Ta-182   4757.60  1189.28        23.        -3.    -0.002   245.04   1.906s
 Ta-182   4882.41  1220.49        17.         3.     0.002   177.56   1.934s
 Co-56    4961.45  1240.26        22.         4.     0.002   166.71   1.948s
 EU-154   5104.58  1276.06        20.        -2.    -0.001   343.39   1.979s
 AG-110M  5535.07  1383.75        13.        -3.    -0.002   182.54   2.071s
 K-40     5842.35  1460.62         7.       351.     0.195     5.29   1.126s
 La-140   6384.90  1596.37        14.        -4.    -0.002   153.30   2.242s
 Co-56    7087.01  1772.07        14.        -3.    -0.002   192.05   2.379s
 y-88     7338.92  1835.12         9.        -1.    -0.001   427.63   2.428s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.1889E+00                                      5.31E+01             
                           477.60-1.189E+00 ?(  7.553E+00 1.80E+02 1.05E+01 G  
 
NA-22    C   2.8495E-03                                      9.50E+02             
                          1274.53 2.850E-03 %(  1.418E+00 1.34E+04 9.99E+01 G  
 
K-40     N   2.2234E+02                                      4.66E+11             
                          1460.83 2.223E+02  (P 9.603E+00 5.29E+00 1.07E+01 G  
 
Sc-46    F   6.7209E-01                                      8.38E+01             
                           889.28-2.058E-01 ?(  1.165E+00 1.61E+02 1.00E+02 G  
                          1120.55 1.550E+00 ?(  1.478E+00 3.21E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  8
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -2.7186E+00                                      2.77E+01             
                           320.08-2.719E+00 &(  7.560E+00 8.28E+01 9.94E+00 G  
 
MN-54    C   2.9814E-03                                      3.12E+02             
                           834.85 2.981E-03 %(  1.056E+00 9.54E+03 1.00E+02 G  
 
FE-59    F   5.8958E-02                                      4.45E+01             
                          1099.25 5.896E-02 %(  2.419E+00 1.12E+03 5.65E+01 G  
                          1291.60 0.000E+00 -   4.641E+00 1.00E+03 4.32E+01 G  
 
Co-56    C  -1.0920E-02                                      7.73E+01             
                           846.77-2.630E-01 ?(  1.230E+00 1.34E+02 9.99E+01 G  
                          1238.28 3.704E-01 ?(  2.187E+00 1.67E+02 6.61E+01 G  
                          1037.84 0.000E+00 &   9.397E+00 1.00E+03 1.41E+01 G  
                          1771.35-1.479E+00 +   1.029E+01 1.92E+02 1.55E+01  A 
 
CO-57    C   1.8032E-01                                      2.72E+02             
                           122.06-6.793E-04 &(  7.234E-01 3.06E+04 8.56E+01 G  
                           136.47 1.631E+00  (  6.028E+00 1.10E+02 1.07E+01 G  
 
CO-58    C  -1.8522E-01                                      7.09E+01             
                           810.78-1.852E-01 ?(  1.059E+00 1.62E+02 9.95E+01 G  
 
ZN-65    F  -8.7035E-01                                      2.44E+02             
                          1115.55-8.703E-01 ?(  3.568E+00 1.19E+02 5.06E+01 G  
 
NB-94    I   1.1374E-01                                      7.41E+06             
                           702.63-4.229E-02 ?(  1.128E+00 7.39E+02 9.79E+01 G  
                           871.10 2.667E-01 ?(  9.430E-01 1.02E+02 9.99E+01 G  
 
ZR-95    I   1.0313E-03                                      6.40E+01             
                           756.73 1.031E-03 %(  1.757E+00 4.57E+04 5.45E+01 G  
                           724.20-2.214E-01 &   2.620E+00 3.32E+02 4.42E+01 G  
 
NB-95    I   2.9950E-01                                      6.40E+01             
                           765.79 2.995E-01 ?(  8.943E-01 8.75E+01 9.98E+01 G  
 
RU-103   I   6.6544E-02                                      3.93E+01             
                           497.05 6.654E-02 &(  8.837E-01 3.69E+02 9.09E+01 G  
                           610.30 7.492E+01 ?   1.531E+01 1.06E+01 5.75E+00 GA 
 
RH-106   I   1.2687E+00                                      3.74E+02             
                           621.92 8.718E-01 &(  8.718E+00 2.77E+02 9.93E+00 G  
                          1050.36 3.795E+00 ?(  9.096E+01 6.61E+02 1.56E+00 G  
                           511.86 7.785E+00 ?   4.943E+00 2.25E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage  9
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -6.5883E-02                                      1.53E+05             
                           433.94-6.588E-02 ?(  7.730E-01 3.26E+02 9.05E+01 G  
                           722.94 9.594E-03 %   1.290E+00 3.72E+03 9.08E+01 G  
                           614.28 9.369E-03 %   8.805E-01 2.52E+03 8.98E+01 G  
 
AG-110M  F   3.0915E-01                                      2.50E+02             
                           884.68 3.091E-01 &(  1.162E+00 1.07E+02 7.27E+01 G  
                           657.76-1.293E-01 &   9.319E-01 2.02E+02 9.46E+01 G  
                           937.49-2.484E-01 -   2.871E+00 3.14E+02 3.44E+01 G  
                          1384.30-7.922E-01 +   5.241E+00 1.83E+02 2.43E+01 G  
                           763.94-1.295E+00 +   5.319E+00 1.19E+02 2.23E+01 G  
 
SN-113   F   1.2541E-02                                      1.15E+02             
                           391.69 1.254E-02 %(  1.014E+00 2.20E+03 6.40E+01 G  
 
SB-125   I   3.1096E-01                                      1.01E+03             
                           427.88 3.110E-01 ?(  2.407E+00 2.18E+02 2.96E+01 G  
                           600.50-1.555E+00 &   5.719E+00 1.07E+02 1.79E+01 G  
                           635.89-8.646E-01 +   8.630E+00 2.79E+02 1.13E+01 G  
                           463.37 0.000E+00 -   1.015E+01 1.00E+03 1.05E+01 G  
 
I-131    I   4.9817E-01                                      8.02E+00             
                           364.48 3.473E-01 &(  7.816E-01 6.79E+01 8.17E+01 G  
                           284.30 2.506E+00 &(  1.018E+01 1.18E+02 6.14E+00 G  
                           636.97-1.574E+00 +   1.324E+01 2.36E+02 7.17E+00 G  
 
Gd-153   F   8.5001E-02                                      2.42E+02             
                            97.50-2.611E-02 %(  1.972E+00 2.17E+03 3.00E+01 G  
                           103.20 2.379E-01 &(  2.800E+00 3.41E+02 2.18E+01 G  
 
Ga-68    C  -3.9277E+00                                      4.71E-02             
                          1077.40-3.928E+00 ?(  4.855E+01 3.43E+02 3.30E+00 G  
 
Tc-99m   I  -2.4385E-01                                      2.51E-01             
                           140.51-2.439E-01 ?(  7.777E-01 9.50E+01 8.93E+01 G  
 
BA-133   F  -2.0444E-01                                      3.85E+03             
                           356.00-2.044E-01 ?(  1.265E+00 1.78E+02 6.20E+01 G  
                           302.85-1.231E-02 %   3.834E+00 8.69E+03 1.83E+01 G  
                           383.84 0.000E+00 +   8.509E+00 1.00E+03 8.94E+00 GA 
                            80.99-2.678E-01 +   2.319E+00 2.54E+02 3.41E+01 GA 
 
CS-134   I  -5.8493E-01                                      7.54E+02             
                           604.71-5.849E-01 &(  1.467E+00 7.53E+01 9.76E+01 G  
                           795.87 1.651E-01 +   1.163E+00 1.97E+02 8.55E+01 G  
                           569.32 0.000E+00 +   5.169E+00 1.00E+03 1.54E+01 G  
                           801.95-6.716E-02 %   1.097E+01 4.36E+03 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 10
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 0.000E+00 +   8.287E+00 1.00E+03 8.35E+00 G  
 
CE-139   F  -2.1549E-01                                      1.38E+02             
                           165.85-2.155E-01 ?(  8.547E-01 1.17E+02 7.99E+01 G  
 
Ba-140   I  -4.0584E-01                                      1.28E+01             
                           537.26-7.341E-01 ?(  3.904E+00 1.53E+02 2.44E+01 G  
                           162.66 8.812E-01 &(  1.106E+01 3.63E+02 6.22E+00 G  
                           304.85-1.156E+00 +   1.482E+01 3.60E+02 4.29E+00 G  
 
La-140   I   8.0114E-02                                      1.28E+01             
                          1596.21-2.775E-01 ?(  1.523E+00 1.53E+02 9.54E+01 G  
                           487.02 2.725E-01 ?(  1.708E+00 1.77E+02 4.55E+01 G  
                           328.76 5.690E-01 &(  3.801E+00 1.92E+02 2.03E+01 G  
                           815.77 7.432E-01 &(  3.692E+00 1.39E+02 2.33E+01 G  
 
CE-141   I  -1.6414E-01                                      3.25E+01             
                           145.44-1.641E-01 ?(  9.610E-01 1.69E+02 4.82E+01 G  
 
CE-144   I   1.7473E+00                                      2.85E+02             
                           133.54 1.747E+00 &(  4.795E+00 8.20E+01 1.11E+01 G  
 
PM-144   C   1.1295E-01                                      3.63E+02             
                           696.54 1.332E-01 ?(  9.691E-01 2.04E+02 9.90E+01 G  
                           618.06-3.626E-02 -   8.684E-01 6.54E+02 9.91E+01 G  
                           476.81 6.514E-02 ?(  1.775E+00 7.47E+02 4.20E+01 G  
 
EU-152   F   7.5881E-01                                      4.94E+03             
                           344.29-7.709E-01 ?(  3.402E+00 1.29E+02 2.65E+01 G  
                          1112.07-2.996E-01 +   9.940E+00 9.04E+02 1.36E+01 G  
                           121.78 0.000E+00 +   2.049E+00 1.00E+03 2.86E+01 G  
                           778.92 1.616E+00 ?(  5.860E+00 1.04E+02 1.29E+01 G  
                           964.11 2.774E+00 &(  8.991E+00 9.50E+01 1.46E+01 G  
                           244.69 1.814E-01 %   9.729E+00 1.52E+03 7.58E+00 G  
                          1408.00 0.000E+00 -   2.305E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I  -2.0683E+00                                      3.14E+03             
                           873.23-2.068E+00 ?(  9.648E+00 1.34E+02 1.23E+01 G  
                           123.10 3.695E-01 +   1.442E+00 1.15E+02 4.08E+01 G  
                          1274.54-3.284E-01 +   4.100E+00 3.43E+02 3.52E+01 G  
                           723.36 0.000E+00 +   8.633E+00 1.00E+03 2.02E+01 G  
                          1004.77 0.000E+00 +   8.504E+00 1.00E+03 1.80E+01 G  
                           996.33-1.703E+00 +   1.330E+01 2.21E+02 1.06E+01 G  
 
EU-155   I   1.6306E+00                                      1.81E+03             
                           105.31 1.347E-02 %(  2.794E+00 5.95E+03 2.12E+01 G  
                            86.54 2.747E+00 &(  2.485E+00 2.89E+01 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 11
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   1.3974E-01                                      4.24E+01             
                           482.00-4.909E-03 %(  8.626E-01 4.73E+03 8.05E+01 G  
                           133.02 4.087E-01 ?(  1.297E+00 9.43E+01 4.33E+01 G  
                           345.83-1.291E+00 +   5.396E+00 1.22E+02 1.51E+01 G  
                           136.30 0.000E+00 -   1.218E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   7.0871E-01                                      1.14E+02             
                          1121.30 6.815E-01  (  5.710E+00 2.40E+02 3.49E+01 G  
                          1221.41 7.438E-01 &(  4.735E+00 1.78E+02 2.70E+01 G  
                          1189.05-1.010E+00 +   8.873E+00 2.45E+02 1.62E+01 G  
 
Hg-203   F   1.3675E-01                                      4.66E+01             
                           279.20 1.367E-01 ?(  7.920E-01 1.67E+02 8.15E+01 G  
 
TL-208   N   3.7171E+00                                      6.98E+02             
                           583.02 3.717E+00  (  8.656E-01 1.44E+01 8.45E+01 G  
                           277.28-1.642E-01 %   8.245E+00 1.37E+03 6.31E+00 G  
                           860.56 5.974E+00 +   8.481E+00 4.54E+01 1.24E+01 G  
 
pm-146   C   5.0458E-01                                      2.02E+03             
                           747.16 2.664E-01 &(  3.052E+00 3.18E+02 3.40E+01 G  
                           735.72 8.644E-01 &(  3.726E+00 1.23E+02 2.25E+01 G  
                           453.88-2.304E-01 +   1.283E+00 1.60E+02 6.50E+01 G  
 
y-88     F   2.9175E-01                                      1.07E+02             
                           898.04 2.917E-01 ?(  1.021E+00 1.01E+02 9.37E+01 G  
                          1836.06-8.510E-02 -   1.389E+00 4.28E+02 9.92E+01 G  
 
Cd-113m      1.6625E+03                                      5.33E+03             
                           263.70 1.662E+03 &(  1.151E+04 1.99E+02 6.00E-03   K
 
Cd-109   F   6.2923E+00                                      4.53E+02             
                            88.04 6.292E+00  (  1.859E+01 8.84E+01 3.79E+00 G  
 
PB-210   N   1.3649E+01                                      8.14E+03             
                            46.54 1.365E+01 ?(P 2.511E+01 3.24E+01 4.25E+00 G  
 
PB-212   N   8.8818E+00                                      6.98E+02             
                           238.63 8.882E+00  (P 1.824E+00 9.24E+00 4.33E+01 G  
                           300.03 1.176E+01 +   2.148E+01 5.60E+01 3.28E+00 GA 
 
PB-214   N   1.2991E+01                                      5.84E+05             
                           351.93 1.299E+01  (P 2.103E+00 8.25E+00 3.76E+01 G  
                           295.09 1.034E+01 - P 3.146E+00 1.28E+01 1.93E+01 G  
                           242.00 8.560E+00 - P 1.109E+01 4.96E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 12
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -6.3201E-02                                      1.18E+04             
                           569.70-6.320E-02 ?(  7.798E-01 3.38E+02 9.77E+01 G  
                          1063.66 0.000E+00 &   2.148E+00 1.00E+03 7.45E+01 G  
 
BI-212   N   1.1767E+01                                      6.98E+02             
                           727.17 1.177E+01  (  1.156E+01 3.36E+01 7.55E+00 G  
                           785.42 2.275E+01 ?   6.276E+01 8.13E+01 1.28E+00 GA 
 
BI-214   N   1.0045E+01                                      5.84E+05             
                           609.31 1.004E+01 *(P 1.729E+00 8.63E+00 4.61E+01 G  
                          1120.29 1.274E+01 + P 7.777E+00 1.93E+01 1.51E+01 G  
                          1764.49-2.875E+00 % P 7.024E+00 1.00E+03 1.54E+01 G  
 
BI-210M  T   3.3807E-01                                      1.10E+09             
                           265.83 3.381E-01 ?(  1.356E+00 1.17E+02 5.00E+01 G  
                           304.90-2.192E-01 -   2.237E+00 2.87E+02 2.80E+01 G  
 
RA-224   N  -2.9799E+01                                      6.98E+02             
                           240.99-2.980E+01 ?(  3.788E+01 3.93E+01 4.10E+00 G  
 
AC-228   N   7.2385E+00                                      2.10E+03             
                           911.07 6.409E+00  (  3.755E+00 2.23E+01 2.90E+01 G  
                           968.97 7.242E+00 ?(  7.609E+00 3.48E+01 1.75E+01 G  
                           338.32 9.238E+00  (  5.926E+00 2.28E+01 1.20E+01 G  
                            93.35 1.472E+01 &   1.191E+01 2.63E+01 5.56E+00 XA 
 
TH-227   N   6.8583E-01                                      7.95E+03             
                           235.97 4.155E-01 &(  1.712E+01 1.22E+03 1.23E+01 G  
                            50.14-3.675E+00 +   1.159E+01 9.36E+01 8.00E+00 G  
                           256.24 1.161E+00 ?(  9.876E+00 2.44E+02 7.00E+00 G  
 
TH-229   N  -1.4342E+00                                      2.68E+06             
                           193.51-1.434E+00 ?(  1.636E+01 3.30E+02 4.40E+00 G  
                           210.85-2.726E+00 +   2.130E+01 2.25E+02 2.99E+00 G  
 
TH-234   N   2.8596E+01                                      1.63E+12             
                            63.29 2.860E+01  (P 2.600E+01 2.95E+01 3.81E+00 G  
                            92.59 1.635E+01 - P 1.062E+01 2.12E+01 5.58E+00 G  
 
PA-231   N   8.1439E+00                                      1.20E+07             
                           302.65-5.256E-02 %(  2.860E+01 1.54E+04 2.88E+00 G  
                           300.07 1.774E+01 ?(  2.688E+01 4.74E+01 2.46E+00 G  
 
PA-233   C   1.0371E+00                                      7.82E+08             
                           312.01 2.227E-03 &(  1.957E+00 2.45E+04 3.60E+01 G  
                           300.18 7.046E+00 ?(  1.064E+01 4.73E+01 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 13
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N  -1.1361E+00                                      1.63E+12             
                           131.29-1.136E+00 ?(  3.465E+00 9.10E+01 1.80E+01 G  
                           946.02-1.525E+00 +   9.054E+00 1.68E+02 1.34E+01 G  
                           569.47-7.206E-01 +   9.238E+00 3.51E+02 8.20E+00 G  
                           883.24-9.261E-01 +   1.153E+01 3.43E+02 9.60E+00 G  
                           880.53 9.009E-01 &   1.668E+01 5.01E+02 6.00E+00 GA 
 
PA-234M  N   6.3862E+01                                      1.63E+12             
                          1001.00 4.482E+01 ?(  1.371E+02 8.96E+01 8.37E-01 G  
                           766.41 1.181E+02 ?(  2.922E+02 7.39E+01 2.94E-01 G  
 
U-235    N   1.9623E-01                                      2.57E+11             
                           143.79 0.000E+00 &(  6.207E+00 1.00E+03 1.10E+01 G  
                           205.33 0.000E+00 &(  1.544E+01 1.00E+03 5.01E+00 G  
                           163.38 8.131E-01 ?(  1.357E+01 4.82E+02 5.08E+00 G  
 
AM-241   T   5.4603E-01                                      1.58E+05             
                            59.54 5.460E-01 ?(  2.416E+00 1.30E+02 3.59E+01 G  
 
Np-237   F   4.2744E+00                                      2.14E+06             
                            86.49 4.274E+00  (  4.648E+00 3.46E+01 1.31E+01 G  
 
Ir-192   F   2.0413E+00                                      7.40E+01             
                           316.49 3.451E-01  (  8.286E-01 7.21E+01 8.70E+01 G  
                           468.06-3.417E-01 -   1.535E+00 1.29E+02 5.18E+01 G  
                           308.44-4.347E-01 -   1.983E+00 1.32E+02 3.18E+01 G  
                           295.95 6.937E+00 ?(  1.912E+00 1.25E+01 3.02E+01 G  
 
Cs-136   F   4.8847E-02                                      1.30E+01             
                           818.50 4.885E-02 ?(  1.056E+00 5.91E+02 1.00E+02 G  
                          1048.07-2.028E-01 +   1.498E+00 2.06E+02 8.00E+01 G  
                           340.57-6.394E-01 +   2.229E+00 1.03E+02 4.69E+01 G  
 
Np-239   T   3.0963E-01                                      2.36E+00             
                           103.70 3.019E-01 &   2.623E+00 2.53E+02 2.40E+01 X  
                           106.13 3.096E-01 @(  2.591E+00 2.43E+02 2.27E+01 G  
                            99.50 9.205E-02 &   3.900E+00 1.22E+03 1.50E+01 X  
 
Nd-147      -9.2901E-01                                      1.11E+01             
                           531.00-9.290E-01 ?(  7.040E+00 2.15E+02 1.30E+01 G  
                            91.10 0.000E+00 +   3.152E+00 1.00E+03 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 14
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      49.49        70.       -13.    -0.007    93.59  -3.675E+00   
 AM-241      59.27       102.        11.     0.006   130.42   5.460E-01   
 BA-133      81.52       151.        -7.    -0.004   253.78  -2.678E-01   
 EU-155      87.08       151.        66.     0.037    28.94   2.747E+00   
 AC-228      92.75       120.        66.     0.037    26.34   1.472E+01   
 Gd-153     103.91       106.         4.     0.002   341.48   2.379E-01   
 Np-239     103.92       113.         6.     0.003   253.27   3.019E-01   
 Np-239     106.89        98.         6.     0.003   243.42   3.096E-01   
 EU-154     123.22        95.        12.     0.007   115.37   3.695E-01   
 PA-234     130.75       104.       -16.    -0.009    90.97  -1.136E+00   
 HF-181     132.84        82.        14.     0.008    94.34   4.087E-01   
 CE-144     132.82        73.        15.     0.009    82.01   1.747E+00   
 CO-57      136.47       107.        14.     0.008   109.56   1.631E+00   
 Tc-99m     140.69       115.       -17.    -0.009    95.04  -2.439E-01   
 CE-141     142.81        49.        -6.    -0.003   169.06  -1.641E-01   
 Ba-140     162.82        98.         4.     0.002   363.20   8.812E-01   
 U-235      163.81        98.         3.     0.002   481.80   8.131E-01   
 CE-139     166.57        97.       -12.    -0.007   117.20  -2.155E-01   
 TH-229     193.52        88.        -4.    -0.002   329.66  -1.434E+00   
 TH-229     213.28        60.        -5.    -0.003   225.00  -2.726E+00   
 RA-224     240.19       321.       -68.    -0.038    39.28  -2.980E+01   
 TH-227     255.43        54.         4.     0.002   243.96   1.161E+00   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 15
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m    263.50        51.         5.     0.003   199.26   1.662E+03   
 BI-210M    265.71        49.         9.     0.005   117.33   3.381E-01   
 Hg-203     279.26        41.         6.     0.003   166.51   1.367E-01   
 I-131      285.97        37.         8.     0.004   118.18   2.506E+00   
 Ir-192     295.15        29.       101.     0.056    12.50   6.937E+00   
 PA-231     299.88        38.        21.     0.012    47.40   1.774E+01   
 PA-233     299.88        38.        21.     0.012    47.28   7.046E+00   
 Ba-140     303.82        34.        -2.    -0.001   359.95  -1.156E+00   
 BI-210M    303.62        33.        -3.    -0.002   287.36  -2.192E-01   
 Ir-192     307.11        33.        -6.    -0.004   131.73  -4.347E-01   
 Ir-192     316.40        43.        14.     0.008    72.12   3.451E-01   
 CR-51      317.86        46.       -12.    -0.007    82.78  -2.719E+00   
 La-140     328.23        47.         5.     0.003   191.90   5.690E-01   
 AC-228     338.26        37.        49.     0.027    22.83   9.238E+00   
 Cs-136     339.81        85.       -13.    -0.007   103.27  -6.394E-01   
 EU-152     344.95        61.        -9.    -0.005   129.08  -7.709E-01   
 HF-181     344.82        48.        -8.    -0.005   122.02  -1.291E+00   
 BA-133     355.97        43.        -5.    -0.003   177.72  -2.044E-01   
 I-131      365.13        26.        12.     0.007    67.89   3.473E-01   
 SB-125     427.36        26.         3.     0.002   217.68   3.110E-01   
 AG-108M    434.70        24.        -2.    -0.001   325.67  -6.588E-02   
 pm-146     453.20        34.        -5.    -0.003   159.52  -2.304E-01   
 Ir-192     468.11        29.        -6.    -0.003   129.45  -3.417E-01   
 PM-144     476.40        24.         1.     0.001   746.83   6.514E-02   
 BE-7       479.00        28.        -4.    -0.002   180.24  -1.189E+00   
 La-140     486.87        26.         4.     0.002   177.45   2.725E-01   
 RU-103     497.01        27.         2.     0.001   369.06   6.654E-02   
 RH-106     511.06        40.        51.     0.028    22.54   7.785E+00   
 Nd-147     531.01        32.        -4.    -0.002   214.72  -9.290E-01   
 Ba-140     537.33        34.        -6.    -0.003   152.75  -7.341E-01   
 PA-234     570.22        19.        -2.    -0.001   351.12  -7.206E-01   
 BI-207     570.07        19.        -2.    -0.001   338.38  -6.320E-02   
 SB-125     599.62        34.        -8.    -0.004   107.37  -1.555E+00   
 CS-134     606.57        69.       -17.    -0.009    75.25  -5.849E-01   
 RU-103     609.45        23.       124.     0.069    10.56   7.492E+01   
 PM-144     618.08        22.        -1.    -0.001   653.85  -3.626E-02   
 RH-106     621.36        22.         2.     0.001   277.42   8.718E-01   
 SB-125     636.14        28.        -3.    -0.002   279.40  -8.646E-01   
 I-131      637.63        26.        -3.    -0.002   235.96  -1.574E+00   
 AG-110M    656.38        21.        -3.    -0.002   201.65  -1.293E-01   
 PM-144     696.52        23.         3.     0.002   204.08   1.332E-01   
 NB-94      702.60        31.        -1.    -0.001   739.28  -4.229E-02   
 ZR-95      724.30        33.        -2.    -0.001   332.08  -2.214E-01   
 BI-212     727.38        17.        22.     0.012    33.62   1.177E+01   
 pm-146     734.80        15.         5.     0.003   122.59   8.644E-01   
 pm-146     747.43        24.         2.     0.001   317.97   2.664E-01   
 AG-110M    764.15        31.        -7.    -0.004   119.07  -1.295E+00   
 NB-95      767.96        17.         7.     0.004    87.55   2.995E-01   
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 16
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M    768.00        15.         8.     0.005    73.86   1.181E+02   
 EU-152     776.04        11.         5.     0.003   103.72   1.616E+00   
 BI-212     782.97        12.         7.     0.004    81.27   2.275E+01   
 CS-134     794.88        20.         3.     0.002   196.88   1.651E-01   
 CO-58      811.84        22.        -4.    -0.002   161.63  -1.852E-01   
 La-140     814.82        14.         4.     0.002   139.48   7.432E-01   
 Cs-136     818.62        22.         1.     0.001   590.70   4.885E-02   
 Co-56      847.38        29.        -6.    -0.003   134.48  -2.630E-01   
 NB-94      869.77        15.         6.     0.003   102.03   2.667E-01   
 EU-154     871.83        25.        -6.    -0.003   133.70  -2.068E+00   
 PA-234     881.71        17.         1.     0.001   500.68   9.009E-01   
 PA-234     882.83        21.        -2.    -0.001   342.97  -9.261E-01   
 AG-110M    887.11        11.         5.     0.003   107.22   3.091E-01   
 Sc-46      889.15        23.        -4.    -0.002   160.55  -2.058E-01   
 y-88       897.90        15.         6.     0.003   100.98   2.917E-01   
 AC-228     910.95        19.        40.     0.022    22.34   6.409E+00   
 AG-110M    941.98        15.        -2.    -0.001   313.70  -2.484E-01   
 PA-234     946.13        23.        -4.    -0.002   167.97  -1.525E+00   
 EU-152     964.67        27.         8.     0.005    94.99   2.774E+00   
 AC-228     969.24        27.        26.     0.014    34.82   7.242E+00   
 EU-154     995.86        30.        -4.    -0.002   220.52  -1.703E+00   
 PA-234M   1000.48        18.         7.     0.004    89.63   4.482E+01   
 Cs-136    1046.46        19.        -3.    -0.002   205.69  -2.028E-01   
 RH-106    1051.38        27.         1.     0.001   661.39   3.795E+00   
 Ga-68     1077.37        24.        -2.    -0.001   342.74  -3.928E+00   
 EU-152    1114.74        22.        -1.     0.000   904.31  -2.996E-01   
 ZN-65     1114.89        42.        -8.    -0.004   119.49  -8.703E-01   
 Sc-46     1119.96        27.        28.     0.016    32.13   1.550E+00   
 CO-60     1172.88        29.        -1.    -0.001   806.60  -5.412E-02   
 Co-56     1240.26        22.         4.     0.002   166.71   3.704E-01   
 EU-154    1276.06        20.        -2.    -0.001   343.39  -3.284E-01   
 AG-110M   1383.75        13.        -3.    -0.002   182.54  -7.922E-01   
 La-140    1596.37        14.        -4.    -0.002   153.30  -2.775E-01   
 Co-56     1772.07        14.        -3.    -0.002   192.05  -1.479E+00   
 y-88      1835.12         9.        -1.    -0.001   427.63  -8.510E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.1889E+00   -1.1889E+00    1.802E+02%                7.55E+00
 NA-22  #A    2.8495E-03    2.8495E-03    1.336E+04%                1.42E+00
 K-40         2.2234E+02    2.2234E+02    5.393E+00%                9.60E+00
 Sc-46  #A    6.7209E-01    6.7209E-01    3.213E+01%                1.17E+00
 CR-51  #A   -2.7186E+00   -2.7186E+00    8.278E+01%                7.56E+00
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 17
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 MN-54  #A    2.9814E-03    2.9814E-03    9.544E+03%                1.06E+00
 FE-59  #A    5.8958E-02    5.8958E-02    1.119E+03%                2.42E+00
 Co-56  #A   -1.0920E-02   -1.0920E-02    1.071E+02%                1.23E+00
 CO-57  #A    1.8032E-01    1.8032E-01    1.096E+02%                7.23E-01
 CO-58  #A   -1.8522E-01   -1.8522E-01    1.616E+02%                1.06E+00
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.32E+00
 ZN-65  #A   -8.7035E-01   -8.7035E-01    1.195E+02%                3.57E+00
 NB-94  #A    1.1374E-01    1.1374E-01    1.020E+02%                1.13E+00
 ZR-95  #A    1.0313E-03    1.0313E-03    4.572E+04%                1.76E+00
 NB-95  #A    2.9950E-01    2.9950E-01    8.755E+01%                8.94E-01
 RU-103 #A    6.6543E-02    6.6544E-02    3.691E+02%                8.84E-01
 RH-106 #A    1.2687E+00    1.2687E+00    2.774E+02%                8.72E+00
 AG-108M#A   -6.5883E-02   -6.5883E-02    3.257E+02%                7.73E-01
 AG-110M#A    3.0915E-01    3.0915E-01    1.072E+02%                1.16E+00
 SN-113 #A    1.2541E-02    1.2541E-02    2.202E+03%                1.01E+00
 SB-124 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.31E-01
 SB-125 #A    3.1096E-01    3.1096E-01    2.177E+02%                2.41E+00
 I-131  #A    4.9816E-01    4.9817E-01    6.789E+01%                7.82E-01
 Gd-153 #A    8.5001E-02    8.5001E-02    3.415E+02%                1.97E+00
 Ga-68  #A   -3.9104E+00   -3.9277E+00    3.427E+02%                4.86E+01
 Tc-99m #A   -2.4365E-01   -2.4385E-01    9.504E+01%                7.78E-01
 BA-133 #A   -2.0444E-01   -2.0444E-01    1.777E+02%                1.26E+00
 CS-134 #A   -5.8493E-01   -5.8493E-01    7.525E+01%                1.47E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.07E+00
 CE-139 #A   -2.1549E-01   -2.1549E-01    1.172E+02%                8.55E-01
 Ba-140 #A   -4.0583E-01   -4.0584E-01    1.527E+02%                3.90E+00
 La-140 #A    8.0113E-02    8.0114E-02    8.339E+01%                1.52E+00
 CE-141 #A   -1.6414E-01   -1.6414E-01    1.691E+02%                9.61E-01
 CE-144 #A    1.7473E+00    1.7473E+00    8.201E+01%                4.80E+00
 PM-144 #A    1.1295E-01    1.1295E-01    2.041E+02%                9.69E-01
 EU-152 #A    7.5881E-01    7.5881E-01    6.363E+01%                3.40E+00
 EU-154 #A   -2.0683E+00   -2.0683E+00    1.337E+02%                9.65E+00
 EU-155 #A    1.6306E+00    1.6306E+00    2.894E+01%                2.79E+00
 HF-181 #A    1.3974E-01    1.3974E-01    9.434E+01%                8.63E-01
 Ta-182  A    7.0871E-01    7.0871E-01    1.493E+02%                5.71E+00
 Hg-203 #A    1.3675E-01    1.3675E-01    1.665E+02%                7.92E-01
 TL-208       3.7171E+00    3.7171E+00    1.435E+01%                8.66E-01
 pm-146 #A    5.0458E-01    5.0458E-01    1.226E+02%                3.05E+00
 y-88   #A    2.9175E-01    2.9175E-01    1.010E+02%                1.02E+00
 Cd-113m#A    1.6625E+03    1.6625E+03    1.993E+02%                1.15E+04
 Cd-109  A    6.2923E+00    6.2923E+00    8.836E+01%                1.86E+01
 PB-210 #A    1.3649E+01    1.3649E+01    5.369E+01%                2.51E+01
 PB-212       8.8818E+00    8.8818E+00    9.831E+00%                1.82E+00
 PB-214       1.2991E+01    1.2991E+01    8.882E+00%                2.10E+00
 BI-207 #A   -6.3201E-02   -6.3201E-02    3.384E+02%                7.80E-01
 BI-212 #     1.1767E+01    1.1767E+01    3.362E+01%                1.16E+01
 BI-214       1.0045E+01    1.0045E+01    9.623E+00%                1.73E+00
 BI-210M#A    3.3807E-01    3.3807E-01    1.173E+02%                1.36E+00
 RA-224 #A   -2.9799E+01   -2.9799E+01    3.928E+01%                3.79E+01
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      ORTEC g v - i (3263) Env32  G53W4.25  3/4/2014 9:56:48 AMPage 18
 TestAmerica                     Spectrum name: 3_Gamma_20140479.An1             
                                                                                 
 AC-228 #     7.2385E+00    7.2385E+00    1.575E+01%                3.76E+00
 TH-227 #A    6.8583E-01    6.8583E-01    2.440E+02%                1.71E+01
 TH-229 #A   -1.4342E+00   -1.4342E+00    3.297E+02%                1.64E+01
 TH-234 #     2.8596E+01    2.8596E+01    3.705E+01%                2.60E+01
 PA-231 #A    8.1439E+00    8.1439E+00    4.740E+01%                2.86E+01
 PA-233 #A    1.0371E+00    1.0371E+00    4.728E+01%                1.96E+00
 PA-234 #A   -1.1361E+00   -1.1361E+00    9.097E+01%                3.47E+00
 PA-234M#A    6.3862E+01    6.3862E+01    5.807E+01%                1.37E+02
 U-235  #A    1.9623E-01    1.9623E-01    4.818E+02%                6.21E+00
 AM-241 #A    5.4603E-01    5.4603E-01    1.304E+02%                2.42E+00
 Np-237  A    4.2744E+00    4.2744E+00    3.459E+01%                4.65E+00
 Ir-192 #C    2.0413E+00    2.0413E+00    1.250E+01%                8.29E-01
 Cs-136 #A    4.8846E-02    4.8847E-02    5.907E+02%                1.06E+00
 Np-239 #A    3.0960E-01    3.0963E-01    2.434E+02%                2.59E+00
 Nd-147 #A   -9.2899E-01   -9.2901E-01    2.147E+02%                7.04E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity ( 1188.9 to  2000.6 keV)     3.045E+02  Bq/Sample     
 Total Decayed Activity ( 1188.9 to  2000.6 keV) 3.0449606E+02  Bq/Sample     
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Daily Checks
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 3_20140304001_QCAsLeft                                                        
Acquired: 3/4/2014 12:22:38 AM
Detector: Ge 3 SN/131
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 53     59.79     60.04    PASS      
FWHM               0.81      0.00      0.00      0. 80      1.91      2.01    PASS      
ActivityDiff     647.00     -5.00     -4.00     -1. 32      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.46      0.00      0.00      1. 48      3.16      3.26    PASS      
ActivityDiff     606.50     -5.00     -4.00     -2. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 25   1333.01   1333.26    PASS      
FWHM               2.07      0.00      0.00      2. 08      4.27      4.37    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -3. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe

Page 278 of 401



                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 3_20140304002_BG                                                              
Acquired: 3/4/2014 12:46:47 AM
Detector: Ge 3 SN/131
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.36      2.21      2.26      2.33      2.46      2.51    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 5_20140304001_QCAsLeft                                                        
Acquired: 3/4/2014 12:22:33 AM
Detector: Ge 5 SN/157
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 74      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      0. 82      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 34      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00     -0. 97      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 41   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 98      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -0. 38      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 5_20140304002_BG                                                              
Acquired: 3/4/2014 12:47:48 AM
Detector: Ge 5 SN/157
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.42      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 9_20140304001_QCAsLeft                                                        
Acquired: 3/4/2014 12:27:29 AM
Detector: Ge9 S/N100228730
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 56     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 96      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -1. 81      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 54      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -2. 51      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 19   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      2. 05      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -1. 35      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140304002_BG                                                              
Acquired: 3/4/2014 12:51:09 AM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.70      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140304002_BG                                                             
Acquired: 3/4/2014 12:50:30 AM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.09      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

Spectrum: 10_20140304003_QCAsLeft                                                       
Acquired: 3/4/2014 2:03:10 AM
Detector: Ge10 S/N08316756
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      1. 02      1.94      2.04    PASS      
ActivityDiff     670.63     -5.00     -4.00      2. 42      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.43      0.00      0.00      1. 55      3.13      3.23    PASS      
ActivityDiff     643.00     -5.00     -4.00      2. 70      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 52   1333.01   1333.26    PASS      
FWHM               2.01      0.00      0.00      2. 10      4.21      4.31    PASS      
ActivityDiff    1234.50     -5.00     -4.00      2. 91      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Lindsey Sharpe      Reviewer: Lindsey Sharpe
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Ge03_90099_solidcert 2012 TALS.xls 

Gamma Verification per Geometry 
Detector: 

Geometry: 

Reference date 

Calibration Standard: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Certified Activity 
Isotope 

gammas/sec 

Pb-210 3094 

Am-241 2037 

Cd-109 2881 

Co-57 1511 

Ce-139 2139 

Hg-203 4651 

Sn-113 3015 

Cs-137 1938 

Y-88 7264 

Co-60 3580 

Co-60 3581 

Y-88 7690 

Ge3 

Tunacan 

1/1/2012 

90099 

1550 

317.8 

6699 
Geometry 
Activity 

aammas/sec 

634 

418 

591 

310 

439 

954 

618 

397 

1489 

734 

734 

1577 

y abundance 

0.04~5 

0.3590 

0.0361 

0.8560 

0.7990 

0.8146 

0.6400 

0.8510 

0.9370 

0.9997 

0.9999 

0.9920 

Reviewed By: Jody Watson 
~~-"'-~~~~~~~~~~ 

3/28/2012 

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Bq/sample 

14926 

1163 

16363 

362 

549 

1171 

966 

467 

1589 

734 

734 

1589 

Count 
Results 

%recovery 

15038 100.7 

1231.1 105.8 

16045 98.1 

348.66 96.3 

542.18 98.8 

1190.9 101.7 

974.14 100.9 

465.73 99.7 

1562.9 98.3 

732.25 99.7 

726.4 98.9 

1616.3 101.7 
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Calibration Data from file: 3 Soil TunaCan.Clb 
Energy Calibration Date: 3/28/2012 Time: 11:26:42 AM 

Efficiency Calibration Date: 3/28/2012 Time: 11:26:55 AM 

Calibration Description: 
3 Soil Tunacad 90099 032712 

Energy Calibration Fit 
Energy= 0.1475 +0.249738*Channel +3.68165e-008*Channel**2 

FWHM (ch) = 3.1011 +0.001004*Channel -l.23886e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM(keV) Fit(keV) Delta 

185.95 46. 54 46.59 
237.88 59.54 59.56 
351.51 88.03 87.94 
487.69 122.06 121.95 
663.54 165.85 165.87 

1117.25 279.17 279. 21 
1567.81 391.69 391.78 
2647.99 661.66 661. 71 
3593.39 898.02 898.03 
4693.77 1173.24 1173.17 
5330.55 1332.50 1332.44 
7343.39 1836.01 1836.06 

Efficiency Calibration Fit 
Knee Energy= 165.85 keV 

-0.10% 0.82 0.82 0.35% 
-0.03% 0,81 0.83 -2.35% 

0 .11% 0.85 0.86 -1.11% 
0.09% 0.89 0.90 -0.30% 

-0.01% 0. 96 0.94 1. 71% 
-0.02% 1.06 1.05 1. 21% 
-0.02% 1.16 1.16 -0.08% 
-0.01% 1.42 1.42 -0.09% 
-0.00% 1.68 1.64 2.32% 

0.01% 1. 85 /' 1.89 -1. 87% 
0.00% 2.01 2.03 -0.79% 

-0.00% J 2.47 2.45 0.53% 

Above the Knee: Quadratic Uncertainty= 0.6409 % 
Ln(Eff) -0.6102 -0.364228*Ln(Eng) -0.028954*(Ln(Eng))**2 

Below the Knee: Quadratic Uncertainty= 1.2945 % 
Ln(Eff) = -25.2514 +9.446449*Ln(Eng) -1.00597*(Ln(Eng))**2 

Efficiency Table 
Energy Efficiency 

46.54 2.1302E-002 
59.54 3. 3461E-002 
88.03 4.3165E-002 

122.06 4.3938E-002 

Fit Delta 

2.2144E-002 -3.95% 
3.1823E-002 4.89% 
4.4041E-002 -2.03% 
4.5635E-002 -3.86% 

165.85 ============== Knee ============== 
165.85 3. 9111E-002 3. 9630E-002 -1.33% 
279.17 2.8374E-002 2. 7881E-002 1.74% 
391. 69 2.2192E-002 2.1995E-002 0.89% 
661.66 1.5033E-002 1.5039E-002 -0.04% 
898.02 1.1768E-002 l.1963E-002 -1.66% 

1173.24 9.7156E-003 9.7485E-003 -0.34% 
1332.50 8.7374E-003 8.8303E-003 -1.06% 
1836.01 6.9703E-003 6.8546E-003 1.66% 

Calibration Certificate Table 
Isotope Energy Pct Half life Activity 

I 
GPS Error 

/ 

Date & Time 
-------------------------------------------------------------------------·---------
Pb-210 46.54 4.25 8.15E+003 14918.00 634.00 4.10% 1/1/2012 11:00:00 AM 
Am-241 59.54 35.70 1.58E+005 1170.90 418.00 3.50% 1/1/2012 11:00:00 AM 
Cd-109 88.03 3.61 4.63E+002 16371.00 591.00 4.70% 1/1/2012 11:00:00 AM 
Co-57 122.06 85.60 2.72E+002 362.15 310.00 4.10% 1/1/2012 11:00:00 AM 

Ce-139 165.85 79.90 l.38E+002 549.44 439.00 3.90% 1/1/2012 11:00:00 AM 

Hg-203 279.17 81.50 4.66E+001 1170.60 954.00 3.80% 1/1/2012 11:00:00 AM 

Sn-113 391.69 64.00 1.15E+002 965.63 618.00 3.90% 1/1/2012 11:00:00 AM 
Cs-137 661.66 85.21 l.10E+004 465. 91 397.00 4.00% 1/1/2012 11:00:00 AM 

Y-88 898.02 93.70 l.07E+002 1589.10 1489.00 3.90% 1/1/2012 11:00:00 AM 
Co-60 1173.24 99.90 1.93E+003 734.73 734.00 4.00% 1/1/2012 11:00:00 AM 

Co-60 1332.50 99.98 1.93E+003 734.15 734.00 4.00% 1/1/2012 11:00:00 AM 

Y-88 1836.01 99.20 1.07E+002 1589.70 1577.00 4.00% 1/1/2012 11:00:00 AM 
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ORTEC g v - i (1087) Env32 
TestAmerica 

Sample description 
3 TunaCan 90099 32712 

G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3_TunaCan_20120996.Anl 

Spectrum Filename: C:\User\SPC\Det3\3 TunaCan 20120996.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 3 SN/131 

Calibration 
Filename: 

3 Soil TunaCan 90099 032712 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff): 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

3/27/2012 6:49:29 PM 
3600 
3659 

1.62 % 
3 

3 Soil TunaCan.Clb - -

3/28/2012 11:26:42 AM 
0.147 keV 
0.250 keV/channel 
3.682E-08 keV/channelA2 

3/28/2012 11:26:55 AM 
165.85 keV 

Quadratic Uncertainty 0.64 % 
-6.102019E-01 + (-3.642282E-Ol*Log(E)) + 

( -2.895398E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.29 % 

-2. 525141E+Ol + ( 9. 446449E+OO*Log (E) ) + 
( -l.005974E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.61keV) 

8000 ( 2000.41keV) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( l.OOOOE+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3_TunaCan_20120996.Anl 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 

Comments 
1/1/2012 11:00:00 AM 

Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+Ol% 
Energy Calibration 

***** 
Peak 
Energy 

Normalized diff: 0.0476 

S U M M A R Y 0 F 
Area Un cert 

P E A K S 
FWHM Corrctn 

Factor 

I N R A N G E 
Nuclide 
Energy 

Brnch. 
Ratio 

***** 
Act. 

Bq 
Nuc 

46.59 50574. 0.65 
59.56 50333. 0.68 

0.82 
0.81 

2.218E-02 
3.l83E-02 

46.54 4.250 1.504E+04 Pb210 
59.54 35.700 1.231E+03 AM241 

70.80 1766. 9.08 0.85 3.816E-02 
72.87 3614. 4.56 0.85 3.911E-02 
74. 96 1613. 9.70 0.85 3.999E-02 
87.94 80693. 0.50 0.85 4.402E-02 88.03 3.610 1.605E+04 CD109 

121.95 39343. 0.74 0.89 4.564E-02 122.06 85.600 3.487E+02 C057 
136.41 4721. 3.34 0.95 4.398E-02 
165.87 40014. 0.68 0. 96 3.963E-02 165.85 79.900 5.422E+02 Ce139 
255.13 1516. 9.66 0.98 2.966E-02 
279.21 26998. 0.85 1.06 2.788E-02 279.17 81.500 1. 191E+03 Hg203 
391.78 29352. 0.72 1.16 2.199E-02 391.69 64.000 9.741E+02 SN113 
661. 71 213 6 9. 0.89 1.42 1.504E-02 661.66 85.210 4.657E+02 CS137 
898.02 35979. 0.66 1.68 1.196E-02 898.02 93.700 1.563E+03 Y898 

1173.16 24887. 0.79 1. 85 9.749E-03 1173.24 99.900 7.323E+02 Coll 73 
1332.44 22381. 0.80 2.01 8.831E-03 1332.50 99.982 7.264E+02 Col332 
1836.03 22571. 0.73 2.47 6.855E-03 1836.01 99.200 1.616E+03 Yl836 

************ U N I D E N T I F I E D P E A K S U M M A R y ************ 
Peak Centroid Background Net Area Efficiency Uncert FWHM Suspected 

Channel Energy Counts Counts * Area 1 Sigma % keV Nuclide 

282.89 70.78 11968. 1765. 4.626E+04 9.08 0.845 D 
291.19 72.85 11762. 3610. 9.232E+04 4.56 0.847 D 
299.57 74.94 11439. 1606. 4.017E+04 9.74 0.849 D 
545.58 136.41 6353. 4721. 1.073E+05 3.34 0.952 
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ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3 TunaCan 20120996.Anl 

Net area Eff*Area Uncert FWHM Suspected Channel 
1020.86 

Energy Background 
255.13 4778. 1516. 5.109E+04 9.66 0.975 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

S U M M A R Y ************** 
Intensity Uncert FWHM 
Cts/Sec 1 Sigma % keV 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

185.95 46.59 
237.88 59.56 
351.51 87.94 
487.69 121.95 
663.54 165.87 

1117.25 279.21 
1567.81 391.78 
2647.99 661.71 
3593.36 898.02 
4693.73 1173.16 
5330.55 1332.44 
7343.29 1836.03 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

15712. 
16997. 
18663. 
10697. 

7740. 
5084. 
3251. 
2996. 
2796. 
1727. 
1300. 

413. 

50574. 
50333. 
80693. 
39343. 
40014. 
26998. 
29352. 
21369. 
35979. 
24887. 
22381. 
22571. 

14.048 
13.981 
22.415 
10.929 
11. 115 

7.499 
8.153 
5.936 
9.994 
6. 913 
6.217 
6.270 

0.65 
0.68 
0.50 
0.74 
0.68 
0.85 
0. 72 
0.89 
0.66 
0.79 
0.80 
0.73 

0.824 
0.815 
0.853 
0.893 
0.956 
1.064 
1.160 
1.417 
1.677 
1.854 
2.010 
2.474 

***** s u M M A R Y 0 F L I B R A R Y P E A K u S A G E ***** 
- Nuclide - Average ------------- Peak 

...... _____________ 
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.5038E+04 8.15E+03 
46.54 1.504E+04 1.745E+02 6.50E-01 4.25E+OO 

AM-241 1.2311E+03 1.58E+05 
59.54 1.231E+03 1.493E+Ol 6.75E-01 3.57E+Ol 

CD-109 1.6045E+04 4.63E+02 
88.03 1.605E+04 1. 271E+02 4.98E-01 3.61E+OO 

C0-57 3.4866E+02 2.72E+02 
122.06 3.487E+02 4.295E+OO 7.36E-01 8.56E+Ol 

G 

G 

G 

G 
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ORTEC g v - i (1087) Env32 G53W4.25 3/28/2012 11:31:04 AM 
TestAmerica Spectrum name: 3_TunaCan_20120996.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.4218E+02 
165.85 5.422E+02 5.592E+OO 

Hg-203 1.1909E+03 
279.17 1.191E+03 1.478E+Ol 

SN-113 9.7414E+02 
391.69 9.741E+02 8.908E+OO 

CS-137 4.6573E+02 
661.66 4.657E+02 5.618E+OO 

Y-898 1.5629E+03 
898.02 1.563E+03 l.082E+Ol 

Co-1173 7.3225E+02 
1173.24 7.323E+02 5.778E+OO 

Co-1332 7.2640E+02 
1332.50 7.264E+02 5.541E+OO 

Y-1836 1.6163E+03 
1836.01 1.616E+03 6.976E+OO 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

1.38E+02 
6.78E-01 7.99E+Ol 

4.66E+Ol 
8.48E-01 8.15E+Ol 

1.15E+02 
7.23E-01 6.40E+Ol 

1.10E+04 
8.92E-01 8.52E+Ol 

l.07E+02 
6.55E-01 9.37E+Ol 

l.93E+03 
7.93E-Ol 9.99E+Ol 

l.93E+03 
8.0lE-01 1.00E+02 

1.07E+02 
7.29E-01 9.92E+Ol 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 

G 

G 

G 

G 

G 

G 

G 

G 
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ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 3/28/2012 11:31:04 AM 
Spectrum name: 3_TunaCan_20120996.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

0 F N U C L I D E S I N 

Nuclide Activity 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

Bq 

l.4927E+04 
1.2307E+03 
1.4098E+04 
2.7976E+02 
3.5103E+02 
3.3004E+02 
5.7920E+02 
4.6320E+02 
8.9159E+02 
7.0984E+02 
7.0417E+02 
9.2205E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.5038E+04 
1. 2311E+03 
1.6045E+04 
3.4866E+02 
5.4218E+02 
1.1909E+03 
9.7414E+02 
4.6573E+02 
1.5629E+03 
7.3225E+02 
7.2640E+02 
1.6163E+03 

Uncertainty 
Counting 

6.504E-01% 
6.752E-01% 
4. 981E-01% 
7.363E-01% 
6.778E-01% 
8.480E-01% 
7.232E-01% 
8.922E-01% 
6.SSlE-01% 
7.934E-01% 
8.009E-01% 
7.286E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

1. 74E+02 
1.49E+Ol 
1.27E+02 
4.30E+OO 
5.59E+OO 
1.48E+Ol 
8.91E+OO 
5.62E+OO 
1.08E+Ol 
5.78E+OO 
5.54E+OO 
6.98E+OO 

----------------------------- S UM M AR Y ----------------------------
Total Activity ( 77.1 to 2000.4 keV) 3.549E+04 Bq 
Total Decayed Activity ( 77.1 to 2000.4 keV) 4.0473316E+04 Bq 

Analyzed by: 
Admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica 
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Ge05_90099_solidcert 2012 TALS.xls 

Gamma Verification per Geometry 
Detector: 

Geometry: 

Reference date 

Calibration Standard: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Certified Activity 
Isotope 

gammas/sec 

Pb-210 3094 

Am-241 2037 

Cd-109 2881 

Co-57 1511 

Ce-139 2139 

Hg-203 4651 

Sn-113 3015 

Cs-137 1938 

Y-88 7264 

Co-60 3580 

Co-60 3581 

Y-88 7690 

Ge5 

Tunacan 

1/1/2012 

90099 

1550 

317.8 

6699 
Geometry 
Activity 

a am mas/sec 

634 

418 

591 

310 

439 

954 

618 

397 

1489 

734 

734 

1577 

y abundance 

0.0425 

0.3590 

0.0361 

0.8560 

0.7990 

0.8146 

0.6400 

0.8510 

0.9370 

0.9997 

0.9999 

0.9920 

Reviewed By: Jody Watson 
~~~~~~~~~~~~~ 

3/27/2012 

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Bq/sample 

14926 

1163 

16363 

362 

549 

1171 

966 

467 

1589 

734 

734 

1589 

Count 
Results 

%recovery 

14353 96.2 

1230.2 105.7 

16101 98.4 

347.72 96.1 

538.4 98.1 

1208.4 103.2 

972.07 100.6 

462.35 99.0 

1559.3 98.1 

722.51 98.4 

739.67 100.7 

1613.8 101.5 
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ORTEC g v - i (1087) Env32 
TestAmerica 

Sample description 
5 TunaCan 90099 032612 

G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5 TunaCan 20120810.Anl 

Spectrum Filename: C:\User\SPC\Det5\5 TunaCan 20120810.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 5 SN/157 

Calibration 
Filename: 

5 Soil TunaCan 90099 032612 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (~ff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

3/26/2012 3:05:42 PM 
3600 
3652 

1.44 % 
5 

5 Soil TunaCan.Clb 

3/27/2012 5:20:02 PM 
0.135 keV 
0.250 keV/channel 
2.720E-08 keV/channelA2 

3/27/2012 5:20:37 PM 
165.85 keV 

Quadratic Uncertainty 0.87 % 
6 . 4 6 6115 E - 0 1 + ( - 7 . 8 3 0 4 5 4 E - 0 1 *Log ( E) ) + 
( -4.117504E 03*Log(E)A2 ) 
Quadratic Uncertainty= 1.43 % 

-2. 462251E+Ol + ( 9. 075211E+OO*Log (E) ) + 
( -9.664422E-Ol*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.6lkeV) 

2000. 53keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( l.OOOOE+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica 

G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5_TunaCan_20120810.Anl 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

4.0000000E+OO 
4.0000000E+OO 
0.000% 
average of three points. 

12.000 
2.000 
0.000 
2.000 

Corrections 
Decay correct to date: 

Status 
YES 
NO 

Comments 
1/1/2012 11:00:00 AM 

Decay during acquisition: 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0527 

***** 
Peak 
Energy 

46.61 
59.56 
70.85 
72.87 
87.95 

121.94 
136.41 
165.85 
279.20 
391.78 
661.74 
898.01 

1173.18 
1332.44 
1836.04 

S U M M A R Y 0 F 
Area 

38986. 
40041. 

1493. 
2354. 

63754. 
30888. 

3768. 
31597. 
20358. 
20611. 
14000. 
23228. 
15468. 
14238. 
13938. 

Uncert 

0.74 
0.74 
9.22 
5. 96 
0.53 
0.76 
3.80 
0.74 
0.87 
0.93 
1.10 
0.82 
0.93 
0.98 
0.87 

P E A K S I N 
FWHM Corrctn 

Factor 

0.74 1.793E-02 
0.74 2.535E 02 
0.78 3.019E-02 
0.78 3.089E-02 
0.80 
0.85 
0.89 
0.88 
0.97 
1.12 
1.38 
1.55 
1.77 
1.93 
2.30 

3.460E-02 
3.583E-02 
3.457E-02 
3.066E-02 
2.036E-02 
1.537E-02 
9.923E-03 
7.684E-03 
6.138E-03 
5.515E-03 
4.208E-03 

R A N G E 
Nuclide 
Energy 

Brnch. 
Ratio 

***** 
Act. Nuc 

Bq 

46.54 4.250 1.435E+04 Pb210 
59.54 35.700 1.230E+03 AM241 

88.03 
122.06 

165.85 
279.17 
391.69 
661.66 
898.02 

1173.24 
1332.50 
1836.01 

3.610 
85.600 

79.900 
81.500 
64.000 
85.210 
93.700 
99.900 
99.982 
99.200 

1.610E+04 CD109 
3 .477E+02 C057 

5.384E+02 Ce139 
1.208E+03 Hg203 
9.721E+02 SN113 
4. 623E+02 CS137 
1.559E+03 Y898 
7. 225E+02 Coll 73 
7.397E+02 Co1332 
1.614E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM Suspected 

1 Sigma % keV Nuclide 

291.16 
545.44 

72.88 
136.41 

8722. 
5274. 

2253. 7.295E+04 
3768. 1.090E+05 

7.09 
3.80 

0.801 
0.888 

r 
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s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown 
C - Area < Critical level. 

G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5 TunaCan 20120810.Anl 

list. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 186.01 46.61 12895. 38986. 10.829 0.74 0.743 
AM-241 237.86 59.56 13293. 40041. 11. 122 0.74 0.735 
CD-109 351.46 87.95 12894. 63754. 17.710 0.53 0.805 
C0-57 487.52 121.94 6935. 30888. 8.580 0.76 0.852 
Ce-139 663.26 165.85 5616. 31597. 8.777 0.74 0.883 
Hg-203 1116. 90 279.20 2848. 20358. 5.655 0.87 0. 966 
SN-113 1567.36 391.78 3046. 20611. 5.725 0.93 1. 119 
CS-137 2647.45 661.74 1982. 14000. 3.889 1. 10 1.380 
Y-898 3592.51 898.01 1944. 23228. 6.452 0.82 1.547 
Co-1173 4692.96 1173.18 847. 15468. 4.297 0.93 1.774 
Co-1332 5329.75 1332.44 693. 14238. 3.955 0.98 1.927 
Y-1836 7342.72 1836.04 102. 13938. 3.872 0.87 2.295 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** S U M M A R Y 0 F L I B R A R y p E A K u s A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4353E+04 8.15E+03 
46.54 1.435E+04 1.958E+02 7.44E-01 4.25E+OO G 

AM-241 l.2302E+03 l.58E+05 
59.54 1.230E+03 1.659E+Ol 7.44E-01 3.57E+Ol G 

CD-109 1. 6101E+04 4.63E+02 
88.03 1.610E+04 l.343E+02 5.28E-Ol 3.61E+OO G 

C0-57 3.4772E+02 2.72E+02 
122.06 3. 477E+02 4.399E+OO 7.60E-Ol 8.56E+Ol G 
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(1087) Env32 G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5_TunaCan 20120810.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.3840E+02 

Hg-203 1.2084E+03 

SN-113 9.7207E+02 

CS-137 4.6235E+02 

Y-898 1.5593E+03 

Co-1173 7.2251E+02 

Co-1332 7.3967E+02 

Y-1836 1.6138E+03 

165.85 5.384E+02 

279.17 l.208E+03 

391.69 9.721E+02 

661.66 4.623E+02 

898.02 1.559E+03 

1173.24 7.225E+02 

1332.50 7.397E+02 

1836.01 1.614E+03 

l.38E+02 
5.997E+OO 7.36E-01 7.99E+Ol G 

4.66E+Ol 
1.492E+Ol 8.69E-01 8.15E+Ol G 

1.15E+02 
l.226E+Ol 9.31E-01 6.40E+Ol G 

1.10E+04 
6.941E+OO 1.lOE+OO 8.52E+Ol G 

1.07E+02 
1.397E+Ol 8.19E-01 9.37E+Ol G 

1.93E+03 
6.463E+OO 9.30E-01 9.99E+Ol G 

1.93E+03 
6.515E+OO 9.82E-01 l.OOE+02 G 

1.07E+02 
5.776E+OO 8.71E 01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is t6o narrow. 
® - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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G53W4.25 3/27/2012 5:22:03 PM 
Spectrum name: 5_TunaCan_20120810.Anl 

p - Photon Reaction D - Double-Escape 
c - Charged Particle Reaction K - Key Line 
M - No MDA Calculation A - Not in Average 
R - Coincidence Corrected c - Coincidence Peak 
H - Halflife limit exceeded 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

P Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4250E+04 
1.2297E+03 
1.4172E+04 
2.7983E+02 
3. 5061E+02 
3.4071E+02 
5.8200E+02 
4.5987E+02 
8. 9620E+02 
7.0069E+02 
7.1733E+02 
9.2756E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4353E+04 
1.2302E+03 
l.6101E+04 
3.4772E+02 
5.3840E+02 
1.2084E+03 
9.7207E+02 
4.6235E+02 
1.5593E+03 
7.2251E+02 
7.3967E+02 
1.6138E+03 

A - Activity printed, but activity < 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

Uncertainty 
Counting 

7.439E-01% 
7.442E-01% 
5. 277E-01% 
7.604E-01% 
7.359E-01% 
8.687E-01% 
9.315E-01% 
1.097E+00% 
8.189E-01% 
9.300E-01% 
9.821E-01% 
8. 711E-01% 

MDA. 

S A M P L E 
1 Sigma 

MDA 

1. 96E+02 
1.66E+Ol 
l.34E+02 
4.40E+OO 
6.00E+OO 
1.49E+Ol 
1.23E+Ol 
6.94E+OO 
1.40E+Ol 
6.46E+OO 
6.52E+OO 
5.78E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 2000.5 keV) 3.491E+04 Bq 
Total Decayed Activity ( 37.6 to 2000.5 keV) 3.9848164E+04 Bq 

Analyzed by: 
Admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica 
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Gamma Verification per Geometry 
Detector: 

Geometry: 

Reference date 

Calibration Standard: 

Standard volume g I vial 

Standard volume transferred in g I geometry 

lab ID# of cal standard 

Certified Activity 
Isotope 

gammas/sec 

Pb-210 3094 

Am-241 2037 

Cd-109 2881 

Co-57 1511 

Ce-139 2139 

Hg-203 4651 

Sn-113 3015 

Cs-137 1938 

Y-88 7264 

Co-60 3580 

Co-60 3581 

Y-88 7690 

Ge9 

Tunacan 

1/1/2012 

90099 

1550 

317.8 

6699 
Geometry 
Activity 

aammas/sec 

634 

418 

591 

310 

439 

954 

618 

397 

1489 

734 

734 

1577 

y abundance 

0.0425 

0.3590 

0.0361 

0.8560 

0.7990 

0.8146 

0.6400 

0.8510 

0.9370 

0.9997 

0.9999 

0.9920 

Reviewed By: Jody Watson 
~~-<-~~~~~~~~~~ 

6/14/2012 

SOP: ST-RD-0102 current rev CalVerif_tuna can 

Bq/sample 

14926 

1163 

16363 

362 

549 

1171 

966 

467 

1589 

734 

734 

1589 

Count 
%recovery 

Results 

14240 95.4 

1244.5 107.0 

15902 97.2 

347.48 96.0 

535.87 97.6 

1216.7 103.9 

970.65 100.5 

466.58 99.9 

1552.5 97.7 

727.12 99.0 

719.75 98.0 

1638.8 103.1 
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Calibration Data from file: 9 Soil TunaCan.Clb 
Energy Calibration Date: G/14/2012 Time: 10:19:40 AM 

Efficiency Calibration Date: 6/14/2012 Time: 10:19:51 AM 

Calibration Description: 
9 Soil TunaCan 90099 050312 

Energy Calibration Fit 
Energy= 0.0875 +0.250109*Channel -2.0385e-008*Channel**2 

FWHM (ch) = 4.1690 +0.000934*Channel -2.36522e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM(keV) Fit(keV) 

185.85 46.54 46.57 
237.85 59.54 59.58 
351.79 88.03 88.07 
487.79 122.06 122.08 
662.64 165.85 165.81 

1115. 53 279.17 279.07 
1565.74 391.69 3 91. 64 
2645.81 661.66 661.69 
3591.21 898.02 898.02 
4692.44 1173.24 1173.26 
5329.80 1332.50 1332.54 
7344.77 1836.01 1835.98 

Efficiency Calibration Fit 
Knee Energy= 165.85 keV 

-0.06% / 1. 07 1. 09 
-0' 06% ,.-' 1. 08 1.10 
-0.05%,., 1.12 1.12 
-0.02% 1.14 1.16 

0.02% 1.23 1.19 
0.04% 1.30 1. 30 
0.01% 1.43 1. 39 

-0.00% 1.60 1.62 
0.00% 1.80 1.80 

-0.00% 2.01 / 2.01 
-0.00% 2.09 2.12 

0.00% 2.45 2.44 

J 

Delta 

-1.37% 
-1. 96% 
-0.18% 
-1.17% 
2.51% 
0.44% 
2.81% 

-0.83% 
-0.02% 

0.18% 
-1.38% 

0.55% 

Above the Knee: Quadratic Uncertainty= 1.3038 % 
Ln(Eff) -0.8080 -0.236727*Ln(Eng) -0.0395064*(Ln(Eng))**2 

Below the Knee: Quadratic Uncertainty= 1.4241 % 
Ln(Eff) = -23.8792 +8.875647*Ln(Eng) -0.940ll*(Ln(Eng))**2 

Efficiency Table 
Energy Efficiency 

46.54 2 .4596E-002 
59.54 3. 8891E-002 
88.03 4.9059E-002 

122.06 5.0886E-002 

Fit Delta 

2.5767E-002 -4.76% 
3.6589E-002 5.92% 
5.0504E-002 -2.95% 
5.3031E-002 -4.22% 

165.85 ============== Knee ============== 
165.85 4.6197E-002 4.7361E-002 -2.52% 
279.17 3.4900E-002 3.3566E-002 3.82% 
391.69 2.6668E-002 2.6526E-002 0.53% 
661.66 1. 8125E-002 1.8099E-002 0.14% 
898.02 1.4012E-002 1.4341E-002 -2.34% 

1173.24 1.1507E-002 1.1627E-002 -1.05% 
1332.50 1.0296E-002 l.0501E-002 -2.00% 
1836.01 8.3305E-003 8.0796E-003 3.01% 

Calibration Certificate Table 
J 

,/ 

Isotope Energy Pct Halflife Activity GPS Error 

Pb-210 46.54 4.25 8.15E+003 14918.00 634.00 4.10% 1/1/2012 
Am-241 59.54 35.70 1.58E+005 1170.90 418.00 3.50% 1/1/2012 
Cd-109 88.03 3.61 4.63E+002 16371.00 591.00 4.70% 1/1/2012 
Co-57 122.06 85.60 2.72E+002 362.15 310.00 4.10% 1/1/2012 
Ce-139 165.85 79.90 1.38E+002 549.44 439.00 3.90% 1/1/2012 
Hg-203 279.17 81.50 4.66E+001 1170.60 954.00 3.80% 1/1/2012 
Sn-113 391.69 64.00 l.15E+002 965. 63 618.00 3.90% 1/1/2012 
Cs-137 661.66 85.21 1.10E+004 465.91 397.00 4.00% 1/1/2012 
Y-88 898.02 93.70 1.07E+002 1589.10 1489.00 3.90% 1/1/2012 
Co-60 1173.24 99.90 l.93E+003 734.73 734.00 4.00% 1/1/2012 
Co-60 1332.50 99.98 l.93E+003 734.15 734.00 4.00% 1/1/2012 
Y-88 1836.01 99.20 1.07E+002 1589.70 1577.00 4.00% 1/1/2012 

/ 

Date & Time 

11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
11:00:00 AM 
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Sample description 
9 TunaCan 90099 050312 

G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9 TunaCan 20120147.Anl 

Spectrum Filename: C:\User\SPC\Det9\9 TunaCan 20120147.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Ge 9 SN/100113 

Calibration 
Filename: 

9 Soil TunaCan 90099 050312 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff): 

Below the Knee: 
Log (Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

5/3/2012 1:37:42 PM 
3600 
3661 

1.65 % 
9 

9 Soil TunaCan.Clb 

6/14/2012 10:19:40 AM 
0.088 keV 
0.250 keV/channel 

-2.039E-08 keV/channelA2 

6/14/2012 10:19:51 AM 
165.85 keV 

Quadratic Uncertainty 1.30 % 
-8.079856E-01 + (-2.367265E-Ol*Log(E) ) + 

( -3.950640E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.42 % 

-2.387916E+01 + ( 8.87~647E+OO*Log(E) ) + 
( -9.401100E-01*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.60keV ) 

8000 ( 1999. 66keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

l.OOOOE+OO) 
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G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9_TunaCan_20120147.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

Normalized diff: 0.0265 

Comments 
1/1/2012 11:00:00 AM 

***** S U M M A R Y 0 F P EAKS I N R A N G E ***** 
Peak 
Energy 

46.57 
59.56 
88.07 

122.08 
136.48 
165.81 
279.06 
391.64 
661.69 
898.02 

1173.24 
1332.54 
1835.94 

Area 

55553. 
58492. 
86792. 
41484. 

5266. 
39272. 
19221. 
28263. 
25703. 
33728. 
29087. 
26026. 
21237. 

Uncert FWHM Corrctn 
Factor 

0.67 
0.66 
0.48 
0.73 
4.55 
0.74 
1. 24 
0.86 
0.90 
0.69 
0. 72 
0.70 
0.73 

1.07 2.579E-02 
1.08 3.660E-02 
1.12 5.052E-02 
1.14 5.303E-02 
1.22 5.150E-02 
1.23 
1. 30 
1.43 
1.61 
1.80 
2.01 
2.09 
2.46 

4.626E-02 
3.358E-02 
2.653E-02 
1.810E-02 
1.434E-02 
1.163E-02 
1.050E-02 
8.080E-03 

Nuclide Brnch. 
Energy Ratio Bq 

Act. Nuc 

46.54 4.250 1.424E+04 Pb210 
59.54 35.700 1.245E+03 AM241 
88.03 3.610 1.590E+04 CD109 

122.06 85.600 3.475E+02 C057 

165.85 
279.17 
391.69 
661.66 

79.900 
81.500 
64.000 
85.210 

5.359E+02 Ce139 
1.217E+03 Hg203 
9.707E+02 SN113 
4.666E+02 CS137 

898.02 93.700 1.552E+03 Y898 
1173.24 99.900 7.271E+02 Co1173 
1332.50 99.982 7.198E+02 Co1332 
1836.01 99.200 1.639E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide Channel Energy Counts Counts 

545.34 136.48 10776. 5266. 1. 023E+05 4.55 1.225 
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s - Peak fails shape tests. 
D - Peak area deconvoluted. 

G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9 Tunacan 20120147.Anl 

L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Un cert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.85 46.57 18837. 55553. 15.431 0.67 1. 071 
AM-241 237.79 59.56 19448. 58492. 16.248 0.66 1.078 
CD-109 351.79 88.07 19261. 86792. 24.109 0.48 1.122 
C0-57 487.79 122.08 11232. 41484. 11.523 0.73 1.142 
Ce-139 662.64 165.81 9084. 39272. 10.909 0.74 1.225 
Hg-203 1115.51 279.06 6250. 19221. 5.339 1.24 1.302 
SN-113 1565.73 391.64 4864. 28263. 7.851 0.86 1. 434 
CS-137 2645.81 661.69 4037. 25703. 7.140 0.90 1.605 
Y-898 3591.21 898.02 2958. 33728. 9.369 0.69 1.803 
Co-1173 4692.36 1173.24 1710. 29087. 8.080 0.72 2.014 
Co-1332 5329.80 1332.54 1048. 26026. 7.229 0.70 2.088 
Y-1836 7344.62 1835.94 304. 21237. 5.899 0.73 2.457 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R Y 0 F L I B R A R Y P E A K u S A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4240E+04 8.15E+03 
46.54 1.424E+04 1.646E+02 6.67E-01 4.25E+OO G 

AM-241 1.2445E+03 1.58E+05 
59.54 l.245E+03 1.388E+Ol 6.60E-01 3.57E+Ol G 

CD-109 1.5902E+04 4.63E+02 
88.03 1.590E+04 1.190E+02 4.84E-01 3. 61E+OO G 

C0-57 3.4748E+02 2.72E+02 
122.06 3.475E+02 4.159E+OO 7.31E-01 8.56E+Ol G 
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G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9_TunaCan_20120147.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.3587E+02 

Hg-203 1.2167E+03 

SN-113 9.7065E+02 

CS-137 4.6658E+02 

Y-898 1.5525E+03 

Co-1173 7.2712E+02 

Co-13 32 7.1975E+02 

Y-1836 1.6388E+03 

165.85 5.359E+02 

279.17 1.217E+03 

391.69 9.707E+02 

661.66 4.666E+02 

898.02 1.552E+03 

1173.24 7.271E+02 

1332.50 7.198E+02 

1836.01 1.639E+03 

1.38E+02 
6.097E+OO 7.41E-01 7.99E+Ol G 

4.66E+Ol 
2.349E+Ol 1.24E+OO 8.15E+Ol G 

1.15E+02 
1.125E+Ol 8.60E-01 6.40E+Ol G 

1.10E+04 
5.424E+OO 8.98E-01 8.52E+Ol G 

1.07E+02 
1.179E+Ol 6.92E-01 9.37E+Ol G 

1.93E+03 
4.884E+OO 7.20E-01 9.99E+Ol G 

1.93E+03 
4.248E+OO 6.98E-01 1.00E+02 G 

1.07E+02 
6.479E+OO 7.29E-01 9.92E+Ol G 

This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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G53W4.25 6/14/2012 10:20:07 AM 
Spectrum name: 9_TunaCan_20120147.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 0 F NU C L I D E s I N s A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq Bq 

Pb-210 1.4091E+04 1.4240E+04 6.667E-01% 1.65E+02 
AM-241 1.2439E+03 1.2445E+03 6.605E-01% l.39E+Ol 
CD-109 1.3223E+04 l.5902E+04 4.843E-01% 1.19E+02 
C0-57 2.5385E+02 3.4748E+02 7.313E-01% 4.16E+OO 
Ce-139 2.8828E+02 5.3587E+02 7.410E-01% 6.lOE+OO 
Hg-203 l.9517E+02 l.2167E+03 1.239E+OO% 2.35E+Ol 
SN-113 4.6244E+02 9.7065E+02 8. 599E-01% 1.13E+Ol 
CS-137 4.6297E+02 4.6658E+02 8.981E-01% 5.42E+OO 
Y-898 6.9723E+02 1.5525E+03 6.917E-01% 1.18E+Ol 
Co-1173 6.9559E+02 7.2712E+02 7.204E-01% 4.88E+OO 
Co-1332 6.8854E+02 7.1975E+02 6.982E-01% 4.25E+OO 
Y-1836 7.3602E+02 1.6388E+03 7.291E-01% 6.48E+OO 

< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
c - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.7 keV) 3.304E+04 Bq 
Total Decayed Activity ( 37.6 to 1999.7 keV) 3.9561668E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Ge10_90099_solidcert 2012 TALS

Gamma Verification per Geometry
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14660 98.2

Am-241 2037 418 0.3590 1163 1221.4 105.0

Cd-109 2881 591 0.0361 16363 15863 96.9

Co-57 1511 310 0.8560 362 346.12 95.6

Ce-139 2139 439 0.7990 549 543.06 98.9

Hg-203 4651 954 0.8146 1171 1191.2 101.8

Sn-113 3015 618 0.6400 966 969.93 100.4

Cs-137 1938 397 0.8510 467 471.21 100.9

Y-88 7264 1489 0.9370 1589 1557.6 98.0

Co-60 3580 734 0.9997 734 737.21 100.4

Co-60 3581 734 0.9999 734 719.59 98.0

Y-88 7690 1577 0.9920 1589 1619 101.9

Reviewed By: Megan McAfee

Date: 4/6/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    10_Soil_TunaCan.Clb
       Energy Calibration Date: 4/2/2012  Time: 3:35:38 PM
   Efficiency Calibration Date: 4/2/2012  Time: 3:35:54 PM

Calibration Description:
  10_Soil_TunaCan_90099_032812
  

Energy Calibration Fit
    Energy =   0.0542 +0.250120*Channel -1.87307e-008*Channel**2
 FWHM (ch) =   3.1690 +0.001020*Channel -2.41135e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.88       46.54    46.55 -0.01%      0.84     0.84   -0.20%
  238.01       59.54    59.58 -0.07%      0.83     0.85   -2.57%
  351.88       88.03    88.06 -0.04%      0.86     0.88   -2.42%
  487.87      122.06   122.08 -0.01%      0.92     0.92    0.55%
  662.83      165.85   165.83  0.01%      0.96     0.96    0.14%
 1115.82      279.17   279.12  0.02%      1.09     1.07    1.44%
 1565.63      391.69   391.60  0.02%      1.19     1.18    1.45%
 2645.68      661.66   661.66  0.00%      1.46     1.43    2.58%
 3591.23      898.02   898.05 -0.00%      1.64     1.63    0.85%
 4692.23     1173.24  1173.26 -0.00%      1.85     1.86   -0.19%
 5329.49     1332.50  1332.53 -0.00%      1.90     1.98   -3.98%
 7344.24     1836.01  1835.98  0.00%      2.37     2.34    1.35%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.7618 %
    Ln(Eff) =  -0.5833  -0.398608*Ln(Eng) -0.0263434*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.8719 %
    Ln(Eff) = -25.3084  +9.416612*Ln(Eng)   -1.0011*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  1.9368E-002  2.0043E-002    -3.49%
    59.54  3.0114E-002  2.8867E-002     4.14%
    88.03  3.9971E-002  4.0137E-002    -0.42%
   122.06  3.9953E-002  4.1801E-002    -4.63%
   165.85  ============== Knee ==============
   165.85  3.6138E-002  3.6559E-002    -1.16%
   279.17  2.6096E-002  2.5635E-002     1.76%
   391.69  2.0201E-002  2.0196E-002     0.03%
   661.66  1.3952E-002  1.3795E-002     1.13%
   898.02  1.0759E-002  1.0975E-002    -2.01%
  1173.24  8.9778E-003  8.9476E-003     0.34%
  1332.50  7.9472E-003  8.1078E-003    -2.02%
  1836.01  6.4190E-003  6.3018E-003     1.82%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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ORTEC g v - i (1087) Env32 G53W4.25 4/2/2012 3:36:24 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan 20120700.Anl 

Sample description 
10 TunaCan 90099 032812 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan 20120700.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 
Filename: 

3/28/2012 10:11:57 PM 
3600 
3656 

1.53 % 
10 

10 Soil TunaCan.Clb 
10 Soil TunaCan 90099 032812 - - -

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log(Eff): 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

4/2/2012 3:35:38 PM 
0.054 keV 
0.250 keV/channel 

-1.873E-08 keV/channelA2 

4/2/2012 3:35:54 PM 
165.85 keV 

Quadratic Uncertainty 0.76 % 
-5.833467E-01 + (-3.986081E-Ol*Log(E) ) + 

( -2.634340E-02*Log(E)A2 ) 
Quadratic Uncertainty= 1.87 % 

-2.530844E+Ol + ( 9.416612E+OO*Log(E) ) + 
( -l.001096E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 
150 ( 

8000 ( 

G53W4.25 
37.57keV) 

1999.81keV ) 
10.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
1.0000E+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 12.000 

2.000 
0.000 
2.000 

Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: NO 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: NO 
Absorption (Internal) : NO 
Geometry correction: NO 
Random summing: NO 

total peaks alloc. 12 cutoff: 5.00E+01% 
Energy Calibration 

***** 
Peak 
Energy 

46.57 
59.58 
72. 96 
84. 94 
88.08 

122.08 
136.45 
165.83 
279.12 
391.62 
661.66 
898.04 

1173.25 
1332.53 
1835.97 

Normalized diff: 0.0255 

S U M M A R Y 0 F P E A K S I N 
Area Uncert FWHM Corrctn 

Factor 

43863. 
45298. 

2442. 
2009. 

74392. 
35671. 

4670. 
36761. 
24413. 
26536. 
19831. 
32651. 
22988. 
20348. 
20632. 

0.59 
0.69 
6.30 
7.44 
0. 41 
0.76 
4.12 
0.70 
0.86 
0.66 
0.99 
0.66 
0.78 
0.81 
0.72 

0.84 2.005E-02 
0.83 2.889E-02 
0.87 3.560E-02 
0.88 3.944E-02 
0.'88 4.014E-02 
0.92 4.180E-02 
1.00 4.036E-02 
0.96 3.576E-02 
1.09 2.564E-02 
1.18 2.020E-02 
1.46 1.380E-02 
1.65 1.097E-02 
1.85 8.948E-03 
1.90 8.108E-03 
2.37 6.302E-03 

Comments 
1/1/2012 11:00:00 AM 

RANGE 
Nuclide Brnch. 
Energy Ratio 

***** 
Act. 

Bq 
Nuc 

46.54 4.250 1.441E+04 Pb210 
59.54 35.700 1.221E+03 AM241 

88.03 3.610 1.626E+04 CD109 
122.06 85.600 3.461E+02 C057 

165.85 79.900 5.431E+02 Ce139 
279.17 81.500 1.191E+03 Hg203 
391.69 64.000 9.658E+02 SN113 
661.66 85.210 4.712E+02 CS137 
898.02 93.700 1.558E+03 Y898 

1173.24 99.900 7.372E+02 Coll73 
1332.50 99.982 7.196E+02 Col332 
1836.01 99.200 1.619E+03 Y1836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

P E A K 
Efficiency 
* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide 

291.52 
339.41 
545.36 

72.97 
84.93 

136.45 

9835. 
10153. 

8100. 

2140. 6.011E+04 
2009. 1.138E+04 
4670. 1.157E+05 

7.87 
7.44 
4.12 

0.819 
0.879 
0.997 

D 
lD 
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s - Peak fails shape tests. 
D - Peak area deconvoluted. 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10 TunaCan 20120700.Anl 

L - Peak written from unknown list. 
C - Area < Critical level. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s UMMARY ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % keV 

Pb-210 185.88 46.55 14555. 44623. 12.395 0.70 0.838 
AM-241 238.01 59.58 14179. 45298. 12.583 0.69 0.832 
CD-109 351.88 88.06 16760. 72583. 20.162 0.53 0.861 
C0-57 487.87 122.08 9414. 35671. 9.909 0.76 0.921 
Ce-139 662.83 165.83 6853. 36761. 10.211 0.70 0.960 
Hg-203 1115. 82 279.12 4312. 24413. 6.781 0.86 1.085 
SN-113 1565.63 391.60 2812. 26651. 7.403 0.75 1.195 
CS-137 2645.68 661.66 3120. 19831. 5.509 0.99 1. 463 
Y-898 3591.20 898.04 2240. 32651. 9.070 0.66 1.645 
Co-1173 4692.19 1173.25 1228. 22988. 6.385 0.78 1.855 
Co-1332 5329.49 1332.53 943. 20348. 5.652 0.81 1.903 
Y-1836 7344.20 1835.97 192. 20632. 5.731 0.72 2.374 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 

***** s u M M A R Y 0 F L I B RARY p E A K u S A G E ***** 
- Nuclide - Average ------------- Peak --------------
Name Code Activity Energy Activity Code MDA Value 

Bq keV Bq Bq COMMENTS 

Pb-210 N 1.4660E+04 8.15E+03 
46.54 1.466E+04 1.856E+02 7.02E-01 4.25E+OO G 

AM-241 1.2214E+03 1.58E+05 
59.54 1.221E+03 1.504E+Ol 6.89E-01 3.57E+Ol G 

CD-109 1.5863E+04 4.63E+02 
88.03 1.586E+04 1.324E+02 5.25E-01 3.61E+OO G 

C0-57 3.4612E+02 2.72E+02 
122.06 3.461E+02 4.413E+OO 7.59E-01 8.56E+Ol G 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: lO_TunaCan 20120700.Anl 

Nuclide Ave activity Energy Activity Code Peak MDA Comments 

Ce-139 5.4306E+02 

Hg-203 1.1912E+03 

SN-113 9.6993E+02 

CS-137 4.7121E+02 

Y-898 1.5576E+03 

Co-1173 7.3721E+02 

Co-1332 7.1959E+02 

Y-1836 1.6190E+03 

165.85 5.431E+02 

279.17 1.191E+03 

391.69 9.699E+02 

661.66 4.712E+02 

898.02 1.558E+03 

1173.24 7.372E+02 

1332.50 7.196E+02 

1836.01 1.619E+03 

1.38E+02 
5.739E+OO 6.95E-01 7.99E+Ol G 

4.66E+Ol 
1.506E+Ol 8.64E-01 8.15E+Ol G 

1.15E+02 
9.093E+OO 7.48E-01 6.40E+Ol G 

1.10E+04 
6.249E+OO 9.90E-01 8.52E+Ol G 

1.07E+02 
l.065E+Ol 6.63E-01 9.37E+Ol G 

1.93E+03 
5.325E+OO 7.81E-01 9.99E+Ol G 

l.93E+03 
5.158E+OO 8.09E-01 l.OOE+02 G 

1.07E+02 
5.280E+OO 7.25E-01 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - Calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
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ORTEC g v - i (1087) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:36:24 PM 
Spectrum name: 10_TunaCan_20120700.Anl 

P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Nuclide Centroid Background Net Area Intensity Uncert Activity 

Energy Counts Counts Cts/Sec 1 Sigma % 

P - Peakbackground subtraction 

***** S U M M A R Y 
Time of Count 

Activity 
Bq 

0 F N U C L I D E S I N 

Nuclide 

Pb-210 
AM-241 
CD-109 
C0-57 
Ce-139 
Hg-203 
SN-113 
CS-137 
Y-898 
Co-1173 
Co-1332 
Y-1836 

1.4551E+04 
1.2210E+03 
1.3915E+04 
2.7692E+02 
3.4959E+02 
3.2458E+02 
5.7274E+02 
4.6862E+02 
8.8197E+02 
7.1436E+02 
6.9728E+02 
9.1677E+02 

< - MDA value printed. 

Time Corrected 
Activity 

Bq 

1.4660E+04 
1.2214E+03 
1.5863E+04 
3.4612E+02 
5.4306E+02 
1.1912E+03 
9.6993E+02 
4.7121E+02 
1.5576E+03 
7.3721E+02 
7.1959E+02 
1.6190E+03 

Uncertainty 
Counting 

7.0lSE-01% 
6. 886E-01% 
5.250E-01% 
7.591E-01% 
6.952E-01% 
8.644E-01% 
7.483E-01% 
9. 901E-01% 
6.628E-01% 
7.806E-01% 
8.092E-01% 
7.248E-01% 

A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S A M P L E 
1 Sigma 

***** 

MDA 

l.86E+02 
1.SOE+Ol 
1.32E+02 
4.41E+OO 
5.74E+OO 
1.51E+Ol 
9.09E+OO 
6.25E+OO 
1.07E+Ol 
5.33E+OO 
5.16E+OO 
5.28E+OO 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.8 keV) 3.489E+04 Bq 
Total Decayed Activity ( 37.6 to 1999.8 keV) 3.9899750E+04 Bq 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Initial 

Calibration 

Verifications
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Ge03_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge3

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard Rad10-0006

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1165 100.1

Cs-137 1926 396 0.851 465 443.73 95.4

Co-60 3611 742 0.99974 742 700.09 94.3

Co-60 3612 742 0.999856 742 704.11 94.9

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 11:28:58 AM   Page  1
 TestAmerica                     Spectrum name: 3_TunaCan2nd_20120999.An1        
                                                                                 
 Sample description                                             
      3_TunaCan_81427-334_2ndsource_032712                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det3\3_TunaCan2nd_20120999.An1

 Acquisition information
        Start time:                 3/27/2012 10:50:55 PM   
        Live time:               3600
        Real time:               3624
        Dead time:                  0.65 %
        Detector ID:                    3

 Detector system                                                
      Ge 3 SN/131                                                     
                                                                      

 Calibration
        Filename:                   3_Soil_TunaCan.Clb
      3_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 11:26:42 AM   
             Zero offset:           0.147 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.682E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 11:26:55 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.64 %
             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 
                                    ( -2.895398E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.29 %
             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 
                                    ( -1.005974E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.41keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       3_2012-02-26_0244.PBC
                                                 2/26/2012 2:44:46 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0561

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.57      684.  13.49   0.86  1.380E-02
    46.58    46359.   0.64   0.82  2.218E-02    46.54   4.250  1.465E+04 Pb210 
    49.41      474.  26.39   0.62  2.446E-02
    55.13      148.  69.87   0.50  2.879E-02
    59.56    47477.   0.63   0.80  3.183E-02    59.54  35.700  1.165E+03 AM241 
    63.23      116.  55.13   0.52  3.413E-02
    74.81      347.  24.83   0.85  3.992E-02
    77.26      173.  50.89   0.85  4.088E-02
    87.94    26078.   0.87   0.86  4.402E-02    88.03   3.610  1.549E+04 CD109 
   121.96     6006.   2.27   0.93  4.564E-02   122.06  85.600  3.426E+02 CO57  
   136.40      688.   9.11   0.98  4.398E-02
   157.37       39.  92.20   0.44  4.044E-02
   165.86     1056.   7.85   0.99  3.963E-02   165.85  79.900  5.658E+02 Ce139 
   210.61       83.  58.19   0.66  3.379E-02
   272.61       73.  46.14   0.59  2.834E-02
   332.61      124.  44.81   0.91  2.468E-02
   391.78      370.  17.84   1.12  2.199E-02   391.69  64.000  9.986E+02 SN113 
   621.40      108.  40.97   0.41  1.575E-02
   661.73    19442.   0.81   1.44  1.504E-02   661.66  85.210  4.437E+02 CS137 
   719.67       90.  45.03   0.66  1.413E-02
   813.20      114.  49.57   0.70  1.289E-02
   898.03      310.  14.07   1.64  1.196E-02   898.02  93.700  1.553E+03 Y898  
   901.05       12. 303.83   1.64  1.193E-02
   974.92      130.  55.88   0.66  1.124E-02
  1145.48      114.  31.99   0.24  9.931E-03
  1173.20    18293.   0.84   1.86  9.749E-03  1173.24  99.900  7.001E+02 Co1173
  1332.46    16679.   0.82   1.95  8.830E-03  1332.50  99.982  7.041E+02 Co1332
  1836.29      148.   9.58   2.45  6.855E-03  1836.01  99.200  1.225E+03 Y1836 
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   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.86    36.57      2766.       684. 4.960E+04   13.49   0.858  -      s 
   197.25    49.41      5697.       474. 1.939E+04   26.39   0.620  -      sM
   220.16    55.13      4834.       148. 5.123E+03   69.87   0.497  -      sc
   252.57    63.23      1834.       116. 3.399E+03   55.13   0.521  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   298.78    74.77      3800.       394. 9.858E+03   26.85   0.961  -        
   308.61    77.22      3690.       220. 5.394E+03   46.86   0.670  -        
   545.54   136.40      1213.       688. 1.563E+04    9.11   0.979  -        
   629.48   157.37       627.        39. 9.644E+02   92.20   0.441  -       c
   842.63   210.61       900.        83. 2.456E+03   58.19   0.661  -      s 
  1090.83   272.61       495.        73. 2.587E+03   46.14   0.594  -      s 
  1330.98   332.61       884.       124. 5.010E+03   44.81   0.910  -        
  2486.71   621.40       501.       108. 6.835E+03   40.97   0.412  -      s 
  2879.89   719.67       427.        90. 6.393E+03   45.03   0.665  -      s 
  3254.07   813.20       660.       114. 8.842E+03   49.57   0.696  -      s 
  3605.81   901.13       695.        12. 1.042E+03  301.14   1.640  -      sc
  3900.95   974.92       936.       130. 1.157E+04   55.88   0.655  -      s 
  4583.05  1145.48       294.       114. 1.153E+04   31.99   0.244  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.92    46.58     11142.     46316.    12.866     0.64   0.818 
 AM-241    237.87    59.56     10162.     47477.    13.188     0.63   0.799 
 CD-109    351.53    87.94      5716.     26078.     7.244     0.87   0.855 
 CO-57     487.71   121.96      2782.      6006.     1.668     2.27   0.932 
 Ce-139    663.45   165.85      1658.      1078.     0.300     7.99   0.995s
 SN-113   1567.82   391.78      1043.       370.     0.103    17.84   1.118 
 CS-137   2648.06   661.73       971.     19442.     5.401     0.81   1.437 
 Y-898    3593.36   898.02       795.       310.     0.086    14.06   1.637D
 Co-1173  4693.90  1173.20       663.     18293.     5.081     0.84   1.858 
 Co-1332  5330.66  1332.46       231.     16679.     4.633     0.82   1.949 
 Y-1836   7344.33  1836.29        27.       148.     0.041     9.58   2.454 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4654E+04                                      8.15E+03             
                            46.54 1.465E+04  (P 1.565E+02 6.36E-01 4.25E+00 G  
 
AM-241       1.1650E+03                                      1.58E+05             
                            59.54 1.165E+03  (  1.159E+01 6.31E-01 3.57E+01 G  
 
CD-109       1.5485E+04                                      4.63E+02             
                            88.03 1.549E+04  (  2.108E+02 8.73E-01 3.61E+00 G  
 
CO-57        3.4265E+02                                      2.72E+02             
                           122.06 3.426E+02  (  1.418E+01 2.27E+00 8.56E+01 G  
 
Ce-139       5.7768E+02                                      1.38E+02             
                           165.85 5.777E+02 *(  1.031E+02 7.99E+00 7.99E+01 G  
 
Hg-203       1.3708E-02                                      4.66E+01             
                           279.17 1.371E-02 %(  2.387E+00 5.21E+03 8.15E+01 G  
 
SN-113       9.9863E+02                                      1.15E+02             
                           391.69 9.986E+02  (  4.131E+02 1.78E+01 6.40E+01 G  
 
CS-137       4.4373E+02                                      1.10E+04             
                           661.66 4.437E+02  (  3.375E+00 8.12E-01 8.52E+01 G  
 
Y-898        1.5527E+03                                      1.07E+02             
                           898.02 1.553E+03  (  6.719E+02 1.41E+01 9.37E+01 G  
 
Co-1173      7.0009E+02                                      1.93E+03             
                          1173.24 7.001E+02  (  4.695E+00 8.38E-01 9.99E+01 G  
 
Co-1332      7.0411E+02                                      1.93E+03             
                          1332.50 7.041E+02  (  3.104E+00 8.16E-01 1.00E+02 G  
 
Y-1836       1.2247E+03                                      1.07E+02             
                          1836.01 1.225E+03 ?(  2.214E+02 9.58E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
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       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3671E+04    1.4654E+04    6.370E-01%                1.56E+02
 AM-241       1.1608E+03    1.1650E+03    6.312E-01%                1.16E+01
 CD-109       4.5562E+03    1.5485E+04    8.727E-01%                2.11E+02
 CO-57        4.2711E+01    3.4265E+02    2.266E+00%                1.42E+01
 Ce-139 #     9.4613E+00    5.7768E+02    7.994E+00%                1.03E+02
 Hg-203 #A    1.3708E-02 >12 Halflives   5.2116E+03%   2.3868E+00
 SN-113       7.3077E+00    9.9863E+02    1.784E+01%                4.13E+02
 CS-137       4.2144E+02    4.4373E+02    8.123E-01%                3.38E+00
 Y-898        7.6802E+00    1.5527E+03    1.406E+01%                6.72E+02
 Co-1173      5.2177E+02    7.0009E+02    8.377E-01%                4.70E+00
 Co-1332      5.2477E+02    7.0411E+02    8.161E-01%                3.10E+00
 Y-1836 #     6.0578E+00    1.2247E+03    9.579E+00%                2.21E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  974.7 to  2000.4 keV)     2.093E+04  Bq/Sample     
 Total Decayed Activity (  974.7 to  2000.4 keV) 3.7848984E+04  Bq/Sample    
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can

Page 328 of 401



9_TunaCan_20120371
 

      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  1
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the

Page 4
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9_TunaCan_20120371
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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Ge10_90099_solidcert 2012 TALS

                       2nd Source Verification
             Detector: Ge10

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1237.3 106.3

Cs-137 1926 396 0.851 465 485.68 104.4

Co-60 3611 742 0.99974 742 746.05 100.5

Co-60 3612 742 0.999856 742 769.35 103.6

Reviewed By: Megan McAfee

Date:   04/10/12

SOP: ST-RD-0102 current rev 2nd source tuna can
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

Sample description 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

10 TunaCan2nd 81427-334 032912 

Spectrum Filename: C:\User\SPC\Detl0\10 TunaCan2nd 20120704.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Gelo S/N08316756 

Calibration 

3/29/2012 3:37:46 AM 
3600 
3624 

0.66 % 
10 

Filename: 10 TunaCan2nd 20120704.Anl - -
10 Soil TunaCan 83814-334 032211 

Energy Calibration 
Created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
Created: 
Knee Energy: 
Above the Knee: 
Log (Eff) : 

Below the Knee: 
Log (Eff) : 

Library Files 
Main analysis library: 
Library Match Width: 
Peak stripping: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

2/23/2012 9:27:47 AM 
0.044 keV 
0.250 keV/channel 

-1.974E-08 keV/channelA2 

3/26/2011 9:31:38 AM 
122.06 keV 

Quadratic Uncertainty 1.54 % 
-1.946516E+OO + (-l.617316E-03*Log(E) ) + 

( -5.658918E-02*Log(E)A2 ) 
Quadratic Uncertainty = 1.50 % 

-2.948487E+Ol + ( l.133679E+Ol*Log(E) ) + 
( -1.224020E+OO*Log(E)A2 ) 

DET_EnergyStandardMix & Pb.Lib 
0.500 
Library based 

Env32 G53W4.25 
150 ( 37.56keV) 

8000 ( 1999. 70keV ) 
1000.000% 

3 
1.0000E+OO 
1.0000E+OO/( 1.0000E+OO* 
l.OOOOE+OO 
Reg. Guide 4.16 Method 

1.0000E+OO) 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: lO_TunaCan2nd_20120704.Anl 

Random error: 
Systematic error: 
Fraction Limit: 

4.0000000E+OO 
4.0000000E+OO 
0.000% 

Background width: average of three points. 
Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 
Multiplet shift channel 

12.000 
2.000 
0.000 
2.000 

Corrections Status 
Decay correct to date: YES 
Decay during acquisition: YES 
Decay during collection: NO 
True coincidence correction: NO 
Peaked background correction: YES 

Absorption (Internal) : 
Geometry correction: 
Random summing: 

NO 
NO 
NO 

total peaks alloc. 11 cutoff: 5.00E+Ol% 
Energy Calibration 

Normalized diff: 0.0354 

***** S U M M A R Y 0 F P E A K S I N 

Comments 
1/1/2010 11:00:00 AM 

10 2012-02-26 0405.PBC 
2/26/2012 4:0S:25 AM 

R A N G E ***** 
Peak 
Energy 

Area Uncert FWHM Corrctn 
Factor 

Nuclide Brnch. 
Energy Ratio 

Act. Nuc 
Bq/Sampl 

36.55 
46.50 
49.73 
59.54 
76.73 
88.03 
96 .14 

112. 82 
122.05 
136.47 
165.84 
170.38 
238.61 
281.24 
3 91. 54 
529.57 
595.35 
634.94 
641.62 
661.62 
794.14 
879.92 
897.95 

1059.51 
1086.17 
1173.21 
1332.49 
1835.95 

674. 13.79 
41280. 0.67 

766. 19.54 
43408. 0.63 

171. 71.48 
23771. 0. 88 

172. 39.52 
72. 70.33 

5313. 2.29 
816. 10.81 

1036. 7.69 
64. 64. 94 

163. 31.22 
13. 395.54 

438. 17.09 
52. 55.97 
29. 65.15 
71. 51. 83 
72. 50.62 

18371. 0.85 
60. 68.77 
61. 45.15 

377. 21.47 
83. 58.76 

110. 36.10 
16706. 0.85 
15555. 0.82 

199. 7.72 

0.75 l.068E-02 
0.83 l.829E-02 
1.53 2.072E-02 
0.83 2.740E-02 
0.34 3.550E-02 
0.86 3.825E-02 
0.30 3.917E-02 
0.37 3.894E-02 
0.91 3.795E-02 
1.20 3.608E-02 
0.94 3.229E-02 
0.36 3.179E-02 
0.50 2.595E-02 
1.06 2.351E-02 
1.10 l.881E-02 
0.42 l.526E-02 
0.31 l.403E-02 
0.34 l.338E-02 
0.30 l.328E-02 

46.54 4.250 l.576E+04 Pb210 

59.54 35.700 l.237E+03 AM241 

88.03 3.610 l.628E+04 CD109 

122.06 85.600 3.616E+02 C057 

165.85 79.900 6.854E+02 Cel39 

279.17 81.500 HL>Cutoff Hg203 
391.69 64.000 l.390E+03 SN113 

1.40 l.298E-02 661.66 85.210 4.857E+02 CS137 
0.45 l.133E-02 
0.51 l.048E-02 
1.57 l.031E-02 898.02 93.700 2.206E+03 Y898 
0.57 9.064E-03 
0.68 8.888E-03 
1.83 8.358E-03 1173.24 99.900 7.460E+02 Coll73 
1.98 7.540E-03 1332.50 99.982 7.693E+02 Col332 
1.85 5.771E-03 1836.01 99.200 l.971E+03 Yl836 

************ U N I D E N T I F I E D 
Peak Centroid Background Net Area 

P E A K 
Efficiency 

* Area 

S U M M A R Y ************ 
Uncert FWHM 

1 Sigma % keV 
Suspected 
Nuclide Channel Energy Counts Counts 

145.97 36.55 2654. 674. 6.308E+04 13.79 0.750 s 
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198.67 
306.62 

49.73 
76.73 

6829. 
4431. 

766. 3.696E+04 
171. 4.816E+03 

19.54 
71. 48 

1.531 
0.340 

sM 
s 
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ORTEC g v - i (3263) Env32 G53W4.25 4/2/2012 3:47:54 PM 
TestAmerica, Inc Spectrum name: 10 TunaCan2nd 20120704.Anl -

Channel Energy Background Net area Eff *Area Uncert FWHM Suspected 
384.23 96.14 1577. 172. 4.400E+03 39.52 0.297 s 
450.93 112. 82 1068. 72. l.849E+03 70.33 0.366 SC 

545.48 136.47 1816. 816. 2.261E+04 10.81 1.203 s 
681.08 170.38 705. 64. 2.003E+03 64.94 0.355 s 
953.89 238.61 910. 163. 6.281E+03 31.22 0.503 s 

2117.47 529.57 318. 52. 3.409E+03 55 .'97 0.417 s 
2380.56 595.35 164. 29. 2.068E+03 65.15 0.313 SC 

2538.92 634.94 385. 71. 5.305E+03 51.83 0.337 s 
2565.63 641.62 373. 72. 5. 3 96E+03 50.62 0.304 s 
3175.73 794.14 448. 60. 5.296E+03 68.77 0.449 s 
3518.87 879.92 279. 61. 5.823E+03 45.15 0.512 s 
4237.32 1059.51 551. 83. 9.157E+03 58.76 0.571 s 
4344.00 1086.17 400. 110. l.238E+04 36.10 0.675 s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
L - Peak written from unknown list. 
c - Area < Critical level. 
M - Peak is close to a library peak. 

This section based on library: DET_EnergyStandardMix & Pb.Lib 

************** I D E N T I F I E D p E A K s U M M A R Y ************** 
Nuclide Peak Centroid Background Net Area Intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma !?,. 
0 keV 

Pb-210 185.76 46.50 9968. 41200. 11. 444 0.67 0.827 
AM-241 237.88 59.54 8038. 43408. 12.058 0.63 0.835 
CD-109 351.78 88.03 4717. 23771. 6.603 0.88 0.861 
C0-57 487.81 122.05 2370. 5313. 1.476 2.29 0.915 
Ce-139 662.93 165.84 1451. 1036. 0.288 7.69 0.936 
Hg-203 1124. 36 281.24 1217. 13. 0.003 395.54 l.062s 
SN-113 1565.64 391.59 1093. 443. 0.123 16.26 l.097s 
CS-137 2645.64 661.62 902. 18371. 5.103 0.85 1.404 
Y-898 3592.06 898.22 944. 347. 0.096 20.51 1.571 
Co-1173 4692.26 1173.21 493. 16706. 4.640 0.85 1.829 
Co-1332 5329.55 1332.49 85. 15555. 4.321 0.82 1.976 
Y-1836 7344.49 1835.95 6. 199. 0.055 7.72 1.855 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
A Derived peak area. 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

***** S U M M A R Y 
- Nuclide -
Name Code 

Pb-210 N 

AM-241 

CD-109 

C0-57 

Ce-139 

Hg-203 

SN-113 

CS-137 

Y-898 

Co-1173 

Co-1332 

Y-1836 

Average 
Activity 
Bq/Sample 

l .. 5760E+04 

1.2373E+03 

1.6280E+04 

3.6160E+02 

6.8545E+02 

1.8128E-01 

1.4060E+03 

4.8568E+02 

2.0324E+03 

7.4605E+02 

7.6935E+02 

1.9706E+03 

0 F L I B R A R Y P E A K U S A G E ***** 
------------- Peak --------------
Energy Activity Code MDA Value 

keV Bq/Sample Bq/Sample COMMENTS 

8.15E+03 
46.54 1.576E+04 (P 1.790E+02 6.75E-01 4.25E+OO G 

59.54 1.237E+03 

88.03 1.628E+04 

122.06 3.616E+02 

165.85 6.854E+02 

1.58E+OS 
1.199E+Ol 6.28E-01 3.57E+Ol G 

4.63E+02 
2.210E+02 8.85E-01 3.61E+OO G 

2.72E+02 
1.562E+Ol 2.29E+OO 8.56E+Ol G 

1.38E+02 
1.192E+02 7.69E+OO 7.99E+Ol G 

4.66E+Ol 
279.17 1.813E-01 ?( 2.396E+OO 3.96E+02 8.15E+Ol G 

1.15E+02 
391.69 1.406E+03 @( 4.980E+02 1.63E+Ol 6.40E+Ol G 

661.66 4.857E+02 

898.02 2.032E+03 

1173.24 7.460E+02 

1332.50 7.693E+02 

1836.01 1.971E+03 

1.10E+04 
3.772E+OO 8.47E-01 8.52E+Ol G 

1.07E+02 
8.545E+02 2.05E+Ol 9.37E+Ol G 

1.93E+03 
4.743E+OO 8.52E-01 9.99E+Ol G 

1.93E+03 
2.259E+OO 8.16E-01 l.OOE+02 G 

1.07E+02 
1.365E+02 7.72E+OO 9.92E+Ol G 

- This peak used in the nuclide activity average. 

* - Peak is too wide, but only one peak in library. 
- Peak is part of a multiplet and this area went 

negative during deconvolution. 
? - Peak is too narrow. 
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G53W4.25 4/2/2012 3:47:54 PM ORTEC g v - i (3263) Env32 
TestAmerica, Inc Spectrum name: lO_TunaCan2nd_20120704.Anl 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 
} - Peak is too close to another for the activity 

to be found directly. 

Nuclide Codes: 
T - Thermal Neutron Activation 
F - Fast Neutron Activation 
I - Fission Product 
N - Naturally Occurring Isotope 
P - Photon Reaction 
C - Charged Particle Reaction 
M - No MDA Calculation 
R - Coincidence Corrected 
H - Halflife limit exceeded 

Peak Codes: 
G - Gamma Ray 
X - X-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

*************** D 
Nuclide Centroid 

Energy 

I S C A R D E D I S 0 T 0 P E P E A K S *************** 
Background Net Area Intensity Uncert Activity 

Counts Counts Cts/Sec 1 Sigma % 

Hg-203 281.24 1217. 13. 0.003 395.54 O.OOOE+OO 
P - Peakbackground subtraction 

***** S U M M A R Y 0 F NU C L I D E s I N S A M P L E ***** 
Time of Count Time Corrected Uncertainty 1 Sigma 

Nuclide Activity Activity Counting MDA 
Bq/Sample Bq/Sample Bq/Sample 

Pb-210 1.4701E+04 1.5760E+04 6.759E-01% 1.79E+02 
AM-241 1.2329E+03 1.2373E+03 6. 276E-01% l.20E+Ol 
CD-109 4.7814E+03 1.6280E+04 8.845E-01% 2.21E+02 
C0-57 4.4937E+Ol 3.6160E+02 2.289E+OO% 1.56E+Ol 
Ce-139 1.1159E+Ol 6.8545E+02 7.693E+OO% l.19E+02 
Hg-203 #A 1.8128E-01 >12 Half lives 3.9554E+02% 2. 3960E+OO 
SN-113 # 1.0214E+Ol 1.4060E+03 1.626E+01% 4.98E+02 
CS-137 4.6125E+02 4.8568E+02 8.474E-01% 3.77E+OO 
Y-898 9.9747E+OO 2.0324E+03 2.051E+01% 8.54E+02 
Co-1173 5.5579E+02 7.4605E+02 8. 516E-01% 4.74E+OO 
Co-1332 5.7314E+02 7.6935E+02 8.163E-01% 2.26E+OO 
Y-1836 9.6714E+OO 1.9706E+03 7.725E+OO% l.36E+02 
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ORTEC g v - i (3263) Env32 
TestAmerica, Inc 

G53W4.25 4/2/2012 3:47:54 PM 
Spectrum name: 10 TunaCan2nd 20120704.Anl 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- S U M M A R Y ----------------------------
Total Activity ( 37.6 to 1999.7 keV) 2.239E+04 Bq/Sample 
Total Decayed Activity ( 37.6 to 1999.7 keV) 4.1734531E+04 Bq/Sample 

Analyzed by: 
admin 

Reviewed by: 
Supervisor 

Laboratory: TestAmerica, Inc 



Annual Calibration 

Verifications
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Detector ID: 

SpectrumID: 3_20140129003_EffVerif Verification Date: 2014-01-29 07:21

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 3_Soil_TunaCan_90099_032712

Detector: Ge 3 SN/131

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.54E+02 -1.1%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.47E+02 3.8%

Comments:

                                                Performed by________Jody Watson__________________                                                  Reviewed by 1/29/2014

C:\User\CRpt\3_20140129003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 3

3_20140129003_EffVerif

SOP: ST-RD-0102 current rev 3_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
3
4
3
 
o
f
 
4
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1




Test America St. Louis                    Spectrum ID: 3_20140129003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 3 SN/131

       Source Date: 10/1/2006 11:00                

          Acquired: 1/29/2014 07:21:25

          Analyzed: 1/29/2014 09:22

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 3_Soil_TunaCan_90099_032712      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.538E+02           0.39

                 CS-137          3.870E+02           0.58

                 Co-1332         7.474E+02           0.80                 

-----------------------------------------------------------------------------

Total                            1.588E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/29/2014 9:22:23 AMPage  1

 TestAmerica                     Spectrum name: 3_20140129003_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det3\3_20140129003_EffVerif.An1



 Acquisition information

        Start time:                 1/29/2014 7:21:25 AM

        Live time:               7200

        Real time:               7236

        Dead time:                  0.49 %

        Detector ID:                    3



 Detector system                                                

      Ge 3 SN/131                                                     

                                                                      



 Calibration

        Filename:                   3_Soil_TunaCan.Clb

      3_Soil_TunaCan_90099_032712                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:25:37 PM

             Zero offset:           0.122 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.421E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/28/2012 11:26:55 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.64 %

             Log(Eff):             -6.102019E-01 + (-3.642282E-01*Log(E) ) + 

                                    ( -2.895398E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.29 %

             Log(Eff):             -2.525141E+01 + ( 9.446449E+00*Log(E) ) + 

                                    ( -1.005974E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  2000.60keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0208



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.64     1408.   8.96   0.81  1.386E-02

    46.62    77953.   0.43   0.82  2.215E-02

    59.53   102753.   0.39   0.80  3.181E-02    59.54 100.000  4.538E+02 AM241 

    87.90     3683.   3.90   0.86  4.401E-02

   661.71    35393.   0.58   1.42  1.504E-02   661.66 100.000  3.870E+02 CS137 

  1173.21    19793.   0.80   1.83  9.749E-03

  1332.48    18125.   0.80   1.99  8.830E-03  1332.50 100.000  7.474E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.20    36.64      4840.      1408. 1.016E+05    8.96   0.809  -      s 

   185.88    46.55     20827.     81779. 3.691E+06    0.49   0.810  -        

   351.40    87.90      4423.      3683. 8.368E+04    3.90   0.863  -      s 

  4693.38  1173.21       727.     19793. 2.030E+06    0.80   1.827  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.81    59.53     15623.    102753.    14.271     0.39   0.801 

 CS-137   2647.67   661.71      1187.     35393.     4.916     0.58   1.417 

 Co-1332  5330.13  1332.48       330.     18125.     2.517     0.80   1.993 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5375E+02                                      1.58E+05             

                            59.54 4.538E+02  (  2.584E+00 3.92E-01 1.00E+02 G  

 

CS-137       3.8702E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.785E+00 5.77E-01 1.00E+02 G  

 

Co-1332      7.4738E+02                                      1.93E+03             

                          1332.50 7.474E+02  (  3.601E+00 7.96E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4846E+02    4.5375E+02    3.925E-01%                2.58E+00

 CS-137       3.2686E+02    3.8702E+02    5.771E-01%                1.79E+00

 Co-1332      2.8509E+02    7.4738E+02    7.960E-01%                3.60E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.6 keV)     1.060E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.6 keV) 1.5881530E+03  GPS/Source    
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Detector ID: 

SpectrumID: 5_20140128003_EffVerif Verification Date: 2014-01-28 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 5_Soil_TunaCan_90099_032612

Detector: Ge 5 SN/157

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.49E+02 0.1%
Cs-137 661.66 400 3.94E+02 1.5%

Co-1332 1332.5 777 7.64E+02 1.7%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\5_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

De te ctor # 5

5_20140128003_EffVerif

SOP: ST-RD-0102 current rev 5_EfficiencyVerification_top2014.xls Printed 1/29/2014

P
a
g
e
 
3
4
9
 
o
f
 
4
0
1




Test America St. Louis                    Spectrum ID: 5_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge 5 SN/157

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 09:57:52

          Analyzed: 1/28/2014 11:58

____________________________________________________________________________

     Analyst: JustinL                   



  Efficiency: 5_Soil_TunaCan_90099_032612      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.487E+02           0.46

                 CS-137          3.938E+02           0.71

                 Co-1332         7.635E+02           0.96                 

-----------------------------------------------------------------------------

Total                            1.606E+03
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 TestAmerica                     Spectrum name: 5_20140128003_EffVerif.An1       

                                                                                 

 Sample description                                             

       ACVTop-259586;TunaCan2006                                      

                                                                      



 Spectrum Filename: C:\User\SPC\Det5\5_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 9:57:52 AM

        Live time:               7200

        Real time:               7241

        Dead time:                  0.57 %

        Detector ID:                    5



 Detector system                                                

      Ge 5 SN/157                                                     

                                                                      



 Calibration

        Filename:                   5_Soil_TunaCan.Clb

      5_Soil_TunaCan_90099_032612                                     

                                                                      



        Energy Calibration                                      

             Created:               2/28/2012 7:35:48 PM

             Zero offset:           0.158 keV

             Gain:                  0.250 keV/channel

             Quadratic:             3.911E-08 keV/channel^2



        Efficiency Calibration

             Created:               3/27/2012 5:20:37 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.87 %

             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 

                                    ( -4.117504E-03*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.43 %

             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 

                                    ( -9.664422E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.62keV )

        Stop channel:            8000 (  2000.81keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1051



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.67     1204.   9.66   0.79  1.141E-02

    46.62    65354.   0.55   0.72  1.793E-02

    59.58    80895.   0.46   0.74  2.535E-02    59.54 100.000  4.487E+02 AM241 

    87.90     2852.   4.19   0.80  3.459E-02

   661.53    23767.   0.71   1.33  9.926E-03   661.66 100.000  3.938E+02 CS137 

  1172.91    12920.   0.96   1.68  6.139E-03

  1332.18    11567.   0.96   1.84  5.515E-03  1332.50 100.000  7.635E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   146.17    36.67      4104.      1204. 1.055E+05    9.66   0.791  -      s 

   186.01    46.62     17227.     65354. 3.644E+06    0.55   0.723  -        

   351.27    87.90      3262.      2852. 8.245E+04    4.19   0.801  -        

  4691.90  1172.91       391.     12920. 2.104E+06    0.96   1.683  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.90    59.58     14402.     80895.    11.235     0.46   0.736 

 CS-137   2646.84   661.53       875.     23767.     3.301     0.71   1.325 

 Co-1332  5328.59  1332.18        84.     11567.     1.607     0.96   1.844 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.4871E+02                                      1.58E+05             

                            59.54 4.487E+02  (  3.117E+00 4.64E-01 1.00E+02 G  

 

CS-137       3.9381E+02                                      1.10E+04             

                           661.66 3.938E+02  (  2.329E+00 7.15E-01 1.00E+02 G  

 

Co-1332      7.6351E+02                                      1.93E+03             

                          1332.50 7.635E+02  (  2.998E+00 9.56E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.4348E+02    4.4871E+02    4.640E-01%                3.12E+00

 CS-137       3.3261E+02    3.9381E+02    7.149E-01%                2.33E+00

 Co-1332      2.9133E+02    7.6351E+02    9.564E-01%                3.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  2000.8 keV)     1.067E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  2000.8 keV) 1.6060363E+03  GPS/Source    
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Detector ID: 

SpectrumID: 9_20140127006_EffVerif Verification Date: 2014-01-27 09:57

Analysis Description: ACVTop-259586;TunaCan2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 9_Soil_TunaCan_90099_050312

Detector: Ge9 S/N100228730

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.36E+02 2.9%
Cs-137 661.66 400 3.87E+02 3.2%

Co-1332 1332.5 777 7.44E+02 4.3%

Comments:

                                                Performed byJustin D Lockhart / Jody Watson                                                   Reviewed by 1/27/2014

C:\User\CRpt\9_20140127006_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector # 9

9_20140127006_EffVerif

SOP: ST-RD-0102 current rev 9_EfficiencyVerification.xls Printed 1/27/2014

P
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Test America St. Louis                    Spectrum ID: 9_20140127006_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;TunaCan2006 

          Detector: Ge9 S/N100228730

       Source Date: 10/1/2006 11:00                

          Acquired: 1/27/2014 09:57:52

          Analyzed: 1/27/2014 11:58

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 9_Soil_TunaCan_90099_050312      

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.359E+02           0.40

                 CS-137          3.870E+02           0.53

                 Co-1332         7.440E+02           0.70                 

-----------------------------------------------------------------------------

Total                            1.567E+03
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 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

 Sample description                                             

      ACVTop-259586;TunaCan2006                                       

                                                                      



 Spectrum Filename: C:\User\SPC\Det9\9_20140127006_EffVerif.An1



 Acquisition information

        Start time:                 1/27/2014 9:57:52 AM

        Live time:               7200

        Real time:               7243

        Dead time:                  0.59 %

        Detector ID:                    9



 Detector system                                                

      Ge9 S/N100228730                                                

                                                                      



 Calibration

        Filename:                   9_Soil_TunaCan.Clb

      9_Soil_TunaCan_90099_050312                                     

                                                                      



        Energy Calibration                                      

             Created:               3/1/2012 1:57:17 PM

             Zero offset:           0.074 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -2.269E-08 keV/channel^2



        Efficiency Calibration

             Created:               6/14/2012 10:19:51 AM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   1.30 %

             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 

                                    ( -3.950640E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.42 %

             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 

                                    ( -9.401100E-01*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.59keV )

        Stop channel:            8000 (  1999.34keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.0279



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    36.52     1513.   9.40   0.98  1.632E-02

    46.61    90228.   0.40   1.00  2.579E-02

    59.58   113489.   0.40   0.95  3.662E-02    59.54 100.000  4.359E+02 AM241 

    88.11     4431.   4.23   1.01  5.052E-02

   661.70    42601.   0.53   1.51  1.810E-02   661.66 100.000  3.870E+02 CS137 

  1173.28    23445.   0.73   1.93  1.163E-02

  1332.55    21471.   0.70   2.03  1.050E-02  1332.50 100.000  7.439E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   145.74    36.52      5612.      1513. 9.270E+04    9.40   0.982  -        

   185.90    46.56     22509.     90806. 3.521E+06    0.47   0.935  -        

   352.02    88.11      6367.      4431. 8.770E+04    4.23   1.012  -        

  4693.14  1173.28       793.     23445. 2.016E+06    0.73   1.926  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/27/2014 11:58:54 AMPage  3

 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.93    59.58     20068.    113489.    15.762     0.40   0.945 

 CS-137   2646.19   661.70      1349.     42601.     5.917     0.53   1.513 

 Co-1332  5330.56  1332.55       140.     21471.     2.982     0.70   2.033 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.3588E+02                                      1.58E+05             

                            59.54 4.359E+02  (  2.546E+00 4.01E-01 1.00E+02 G  

 

CS-137       3.8704E+02                                      1.10E+04             

                           661.66 3.870E+02  (  1.580E+00 5.31E-01 1.00E+02 G  

 

Co-1332      7.4395E+02                                      1.93E+03             

                          1332.50 7.439E+02  (  2.004E+00 7.00E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica, Inc                Spectrum name: 9_20140127006_EffVerif.An1       

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241       4.3079E+02    4.3588E+02    4.010E-01%                2.55E+00

 CS-137       3.2692E+02    3.8704E+02    5.309E-01%                1.58E+00

 Co-1332      2.8397E+02    7.4395E+02    7.000E-01%                2.00E+00

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.3 keV)     1.042E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.3 keV) 1.5668657E+03  GPS/Source    
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Detector ID: 

SpectrumID: 10_20140128003_EffVerif Verification Date: 2014-01-28 07:34

Analysis Description: ACVTop-259586;Tuna_Can_2006 Source Assay Date/Time: 2006-10-01 11:00

Calibration: 10_Soil_TunaCan_90099_032812

Detector: Ge10 S/N08316756

Isotope
Gamma
Energy
(kev)

Source Emission Rate (GPS)

(Assay)

Observed Activity 
(GPS)

(Actual)

Percent Difference
(%)

Assay-Actual
Assay

Am-241 59.54 449 4.52E+02 -0.6%
Cs-137 661.66 400 4.02E+02 -0.4%

Co-1332 1332.5 777 7.65E+02 1.5%

Comments:

                                                Performed byJustin D Lockhart                                                   Reviewed by 1/28/2014

C:\User\CRpt\10_20140128003_EffVerif.xls

ANNUAL CALIBRATION VERIFICATION

Detector #10

10_20140128003_EffVerif

SOP: ST-RD-0102 current rev 10_EfficiencyVerification.xls Printed 1/28/2014

P
a
g
e
 
3
6
1
 
o
f
 
4
0
1




Test America St. Louis                    Spectrum ID: 10_20140128003_EffVerif

----------------------------------------------------------------------------- 

                                

Sample Description: ACVTop-259586;Tuna_Can_2006 

          Detector: Ge10 S/N08316756

       Source Date: 10/1/2006 11:00                

          Acquired: 1/28/2014 07:34:20

          Analyzed: 1/28/2014 09:35

____________________________________________________________________________

     Analyst: Jody Watson               



  Efficiency: 10_Soil_TunaCan_90099_032812     

     Library: DET_EfficiencyVerification.lib



                 Nuclide          Activity       Uncertainty      

                                 GPS/Source           %           

-----------------------------------------------------------------------------

                 AM-241          4.516E+02           0.43

                 CS-137          4.016E+02           0.60

                 Co-1332         7.651E+02           0.79                 

-----------------------------------------------------------------------------

Total                            1.618E+03
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  1

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

 Sample description                                             

      ACVTop-259586;Tuna_Can_2006                                     

                                                                      



 Spectrum Filename: C:\User\SPC\Det10\10_20140128003_EffVerif.An1



 Acquisition information

        Start time:                 1/28/2014 7:34:20 AM

        Live time:               7200

        Real time:               7240

        Dead time:                  0.55 %

        Detector ID:                   10



 Detector system                                                

      Ge10 S/N08316756                                                

                                                                      



 Calibration

        Filename:                   10_Soil_TunaCan.Clb

      10_Soil_TunaCan_90099_032812                                    

                                                                      



        Energy Calibration                                      

             Created:               2/23/2012 9:27:47 AM

             Zero offset:           0.044 keV

             Gain:                  0.250 keV/channel

             Quadratic:            -1.974E-08 keV/channel^2



        Efficiency Calibration

             Created:               4/2/2012 3:35:54 PM

             Knee Energy:         165.85 keV

             Above the Knee:        Quadratic        Uncertainty =   0.76 %

             Log(Eff):             -5.833467E-01 + (-3.986081E-01*Log(E) ) + 

                                    ( -2.634340E-02*Log(E)^2 )

             Below the Knee:        Quadratic        Uncertainty =   1.87 %

             Log(Eff):             -2.530844E+01 + ( 9.416612E+00*Log(E) ) + 

                                    ( -1.001096E+00*Log(E)^2 )



 Library Files

        Main analysis library:      DET_EfficiencyVerification.lib

        Library Match Width:        0.500

        Peak stripping:             Library based



 Analysis parameters

        Analysis engine:            Env32   G53W4.25

        Start channel:            150 (    37.56keV )

        Stop channel:            8000 (  1999.70keV )

        Peak rejection level:      10.000%

        Peak search sensitivity:    3

        Sample Size:                1.0000E+00

        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

                                    1.0000E+00

        Detection limit method:     Reg. Guide 4.16 Method                          
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  2

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

        Random error:               4.0000000E+00

        Systematic error:           4.0000000E+00

        Fraction Limit:             0.000%

        Background width:           average of three points.                        
                

        Half lives decay limit:    12.000

        Activity range factor:      2.000

        Min. step backg. energy     0.000

        Multiplet shift channel     2.000



 Corrections                          Status          Comments

        Decay correct to date:         YES       10/1/2006 11:00:00 AM

        Decay during acquisition:      YES  

        Decay during collection:       NO   

        True coincidence correction:   NO   

        Peaked background correction:  NO   

        Absorption (Internal):         NO   

        Geometry correction:           NO   

        Random summing:                NO   





 total peaks alloc.    3 cutoff: 5.00E+01%

        Energy Calibration                                      

             Normalized diff:       0.1095



 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****

  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc

  Energy                            Factor    Energy   Ratio    GPS/Sour

 _____________________________________________________________________________

    46.54    73403.   0.53   1.00  2.004E-02

    59.56    92762.   0.43   1.03  2.888E-02    59.54 100.000  4.516E+02 AM241 

    88.06     3332.   4.00   1.07  4.014E-02

   661.78    33695.   0.60   1.51  1.379E-02   661.66 100.000  4.016E+02 CS137 

  1173.48    18545.   0.81   1.92  8.946E-03

  1332.77    17042.   0.79   2.10  8.106E-03  1332.50 100.000  7.651E+02 Co1332





 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************

   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide

 _____________________________________________________________________________

   185.89    46.54     21063.     73403. 3.663E+06    0.53   0.999  -      s 

   351.91    88.06      3941.      3332. 8.299E+04    4.00   1.073  -      s 

  4693.31  1173.48       570.     18545. 2.073E+06    0.81   1.918  -        



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   L - Peak written from unknown list.

   C - Area < Critical level.



------------------------------------------------------------

 This section based on library: DET_EfficiencyVerification.lib  
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      ORTEC g v - i (1087) Env32  G53W4.25  1/28/2014 9:35:20 AMPage  3

 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 





 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************

 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV

 _____________________________________________________________________________

 AM-241    237.97    59.56     15890.     92762.    12.884     0.43   1.029s

 CS-137   2646.27   661.78      1122.     33695.     4.680     0.60   1.514 

 Co-1332  5330.69  1332.77       133.     17042.     2.367     0.79   2.100 



   s - Peak fails shape tests.

   D - Peak area deconvoluted.

   A   Derived peak area.





 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****

- Nuclide -  Average     ------------- Peak --------------

Name   Code  Activity     Energy   Activity Code MDA Value

             GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS

 _____________________________________________________________________________

 

AM-241       4.5157E+02                                      1.58E+05             

                            59.54 4.516E+02 *(  2.873E+00 4.30E-01 1.00E+02 G  

 

CS-137       4.0164E+02                                      1.10E+04             

                           661.66 4.016E+02  (  1.893E+00 6.02E-01 1.00E+02 G  

 

Co-1332      7.6506E+02                                      1.93E+03             

                          1332.50 7.651E+02  (  2.534E+00 7.88E-01 1.00E+02 G  

   ( - This peak used in the nuclide activity average.



   * - Peak is too wide, but only one peak in library.

   ! - Peak is part of a multiplet and this area went

       negative during deconvolution.

   ? - Peak is too narrow.

   @ - Peak is too wide at FW25M, but ok at FWHM.

   % - Peak fails sensitivity test.

   $ - Peak identified, but first peak of this nuclide

       failed one or more qualification tests.

   + - Peak activity higher than counting uncertainty range.

   - - Peak activity lower than counting uncertainty range.

   = - Peak outside analysis energy range.

   & - Calculated peak centroid is not close enough to the

       library energy centroid for positive identification.

   P - Peakbackground subtraction

   } - Peak is too close to another for the activity

       to be found directly.



   Nuclide Codes:                      Peak Codes:

   T - Thermal Neutron Activation      G - Gamma Ray

   F - Fast Neutron Activation         X - X-Ray

   I - Fission Product                 P - Positron Decay
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 TestAmerica, Inc                Spectrum name: 10_20140128003_EffVerif.An1      

                                                                                 

   N - Naturally Occurring Isotope     S - Single-Escape

   P - Photon Reaction                 D - Double-Escape

   C - Charged Particle Reaction       K - Key Line

   M - No MDA Calculation              A - Not in Average

   R - Coincidence Corrected           C - Coincidence Peak

   H - Halflife limit exceeded

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 





 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************

 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

            Energy   Counts     Counts     Cts/Sec  1 Sigma %   

 _____________________________________________________________________________

   P - Peakbackground subtraction



 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****

          Time of Count  Time Corrected  Uncertainty  1 Sigma

 Nuclide     Activity       Activity       Counting                   MDA   

                GPS/Source    GPS/Source                                            
  

 _____________________________________________________________________________

 AM-241 #     4.4630E+02    4.5157E+02    4.298E-01%                2.87E+00

 CS-137       3.3923E+02    4.0164E+02    6.022E-01%                1.89E+00

 Co-1332      2.9194E+02    7.6506E+02    7.876E-01%                2.53E+00



   # - All peaks for activity calculation had bad shape.

   * - Activity omitted from total

   & - Activity omitted from total and all peaks had bad shape.

   < - MDA value printed.

   A - Activity printed, but activity < MDA.

   B - Activity < MDA and failed test.

   C - Area < Critical level.

   F - Failed fraction or key line test.

   H - Halflife limit exceeded

 -----------------------------   S U M M A R Y   ----------------------------

 Total Activity (   37.6 to  1999.7 keV)     1.077E+03  GPS/Source    

 Total Decayed Activity (   37.6 to  1999.7 keV) 1.6182778E+03  GPS/Source    





Page 366 of 401



Monthly 

Backgrounds

Page 367 of 401



 
 
                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 3_20140207009_BGLong                                                           
Acquired: 2/7/2014 5:52:24 PM 
Detector: Ge 3 SN/131 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          2.36      2.21      2.26      2.35      2.46      2.51    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  1 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det3\3_20140207009_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:52:24 PM 
        Live time:              43200 
        Real time:              43263 
        Dead time:                  0.14 % 
        Detector ID:                    3 
 
 Detector system                                                 
      Ge 3 SN/131                                                      
                                                                       
 
 Calibration 
        Filename:                   3_QC.Clb 
      Ge3_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:25:37 PM 
             Zero offset:           0.122 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.421E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:38:10 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.59keV ) 
        Stop channel:            8000 (  2000.60keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1198 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.61      364.  15.71   1.39  6.689E-02    46.54   4.250  2.969E+00 PB210  
    63.15      412.  12.91   1.21  9.431E-02    63.29   3.810  2.648E+00 TH234  
    72.49      178.  25.77   0.85  1.099E-01 
    74.84      421.  11.88   0.85  1.138E-01 
    84.88      233.  18.28   0.86  1.302E-01 
    92.47      612.   9.28   1.55  1.357E-01    92.59   5.584  1.871E+00 TH234  
                                                93.35   5.561  1.878E+00 AC228  
   185.86      345.  13.76   1.13  1.149E-01   185.72  54.000  1.287E-01 U235   
                                               185.99   3.280  2.120E+00 Ra226  
   238.56      330.  14.41   1.46  1.011E-01   238.63  43.300  1.744E-01 PB212  
   295.30      223.  17.47   1.49  8.630E-02   295.09  19.300  3.099E-01 PB214  
   352.08      382.  13.60   1.36  7.138E-02   351.93  37.600  3.291E-01 PB214  
   609.77      368.  12.54   0.94  4.289E-02   609.31  46.090  4.304E-01 BI214  
  1120.90      135.  21.60   0.42  2.317E-02  1120.29  15.100  8.930E-01 BI214  
  1460.61      171.  11.80   0.96  1.865E-02  1460.83  10.670  1.991E+00 K40    
  1764.35      135.  12.51   0.97  1.571E-02  1764.49  15.400  1.295E+00 BI214  
 
 
 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************ 
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected 
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide 
 _____________________________________________________________________________ 
   299.35    74.90      1148.       472. 4.145E+03   13.59   1.483  -      sM 
   338.90    84.78       895.       314. 2.412E+03   18.70   1.476  -      sM 
   368.45    92.08       906.       243. 1.790E+03   18.66   0.866  -       D 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   L - Peak written from unknown list. 
   C - Area < Critical level. 
   M - Peak is close to a library peak. 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  3 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.10    46.61       830.       364.     0.008    15.71   1.395s 
 TH-234    252.33    63.15       690.       412.     0.010    12.91   1.214s 
 TH-234    370.17    92.59       915.       293.     0.007    15.74   0.866D 
 Ra-226    743.52   185.86       545.       345.     0.008    13.76   1.130s 
 PB-212    954.44   238.56       525.       330.     0.008    14.41   1.456s 
 PB-214   1181.54   295.30       370.       223.     0.005    17.47   1.493s 
 PB-214   1408.77   352.08       479.       382.     0.009    13.60   1.356s 
 BI-214   2439.85   609.77       320.       368.     0.009    12.54   0.939s 
 BI-214   4484.21  1120.90       110.       135.     0.003    21.60   0.423s 
 K-40     5842.29  1460.61        46.       171.     0.004    11.80   0.958s 
 BI-214   7056.17  1764.35        23.       135.     0.003    12.51   0.968s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.9915E+00                                      4.66E+11              
                          1460.83 1.991E+00  (  3.986E-01 1.18E+01 1.07E+01 G   
  
PB-210   N   2.9693E+00                                      8.14E+03              
                            46.54 2.969E+00 *(  1.117E+00 1.57E+01 4.25E+00 G   
  
PB-212   N   1.7437E-01                                      6.98E+02              
                           238.63 1.744E-01  (  5.793E-02 1.44E+01 4.33E+01 G   
                           300.03 0.000E+00     6.119E-02 0.00E+00 3.28E+00 GA  
  
PB-214   N   3.2261E-01                                      5.84E+05              
                           351.93 3.291E-01 *(  9.026E-02 1.36E+01 3.76E+01 G   
                           295.09 3.099E-01  (  1.283E-01 1.75E+01 1.93E+01 G   
                           242.00 0.000E+00 %   3.341E-01 6.79E+01 7.43E+00 GA  
  
BI-214   N   4.3039E-01                                      5.84E+05              
                           609.31 4.304E-01 *(  1.007E-01 1.25E+01 4.61E+01 G   
                          1120.29 8.930E-01 +   3.412E-01 2.16E+01 1.51E+01 G   
                          1764.49 1.295E+00 +   2.382E-01 1.25E+01 1.54E+01 G   
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  4 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments             
  
TH-234   N   2.6478E+00                                      1.63E+12              
                            63.29 2.648E+00 *(  8.041E-01 1.29E+01 3.81E+00 G   
                            92.59 8.941E-01 -   4.389E-01 1.57E+01 5.58E+00 G   
  
Ra-226       2.1200E+00                                      5.84E+05              
                           185.99 2.120E+00 *(  6.851E-01 1.38E+01 3.28E+00 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  5 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.5952E-01 
 NA-22   <    3.7663E-02 
 K-40         1.9915E+00   1.1800E+01%               3.986E-01 
 Sc-46   <    3.6560E-02 
 CR-51   <    2.5583E-01 
 MN-54   <    3.7157E-02 
 FE-59   <    7.1356E-02 
 Co-56   <    4.3469E-02 
 CO-57   <    1.8079E-02 
 CO-58   <    3.7743E-02 
 CO-60   <    5.8210E-02 
 ZN-65   <    8.3585E-02 
 NB-94   <    2.0020E-02 
 ZR-95   <    7.4444E-02 
 NB-95   <    3.4596E-02 
 RU-103  <    3.5547E-02 
 RH-106  <    3.0542E-01 
 AG-108M <    2.7103E-02 
 AG-110M <    7.0170E-02 
 SN-113  <    4.1635E-02 
 SB-124  <    4.8621E-02 
 SB-125  <    4.1871E-02 
 I-131   <    2.5714E-02 
 BA-133  <    3.1999E-02 
 CS-134  <    1.8617E-02 
 CS-137  <    3.3086E-02 
 CE-139  <    1.6902E-02 
 Ba-140  <    1.4246E-01 
 La-140  <    1.9769E-02 
 CE-141  <    2.6327E-02 
 CE-144  <    1.5722E-01 
 PM-144  <    5.1581E-02 
 EU-152  <    1.1144E-01 
 EU-154  <    1.4978E-01 
 EU-155  <    7.3977E-02 
 HF-181  <    3.2844E-02 
 Ta-182  <    1.4904E-01 
 Hg-203  <    2.0382E-02 
 TL-208  <    5.4174E-02 
 pm-146  <    1.1359E-01 
 y-88    <    5.6868E-02 
 PB-210 #     2.9693E+00   1.5707E+01%               1.117E+00 
 PB-212 #     1.7437E-01   1.4407E+01%               5.793E-02 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:54:19 AMPage  6 
 TestAmerica                     Spectrum name: 3_20140207009_BGLong.An1          
                                                                                  
 PB-214       3.2261E-01   1.1071E+01%               9.026E-02 
 BI-207  <    3.5436E-02 
 BI-212  <    6.7221E-01 
 BI-214       4.3039E-01   1.2543E+01%               1.007E-01 
 BI-210M <    4.3675E-02 
 RA-224  <    6.0144E-01 
 AC-228  <    2.3613E-01 
 TH-227  <    1.8245E-01 
 TH-229  <    2.3728E-01 
 TH-234       2.6478E+00   1.2905E+01%               8.041E-01 
 PA-231  <    6.8767E-01 
 PA-233  <    6.3589E-02 
 PA-234  <    9.4503E-02 
 PA-234M <    5.0489E+00 
 Ra-226 #     2.1200E+00   1.3757E+01%               6.851E-01 
 U-235   <    1.7103E-01 
 AM-241  <    8.9450E-02 
 Np-237  <    1.8145E-01 
 
   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (  109.5 to  2000.6 keV)     1.066E+01  DPS            
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                                      Test America 
                                        St. Louis 
                                    Background Check 
 
Spectrum: 5_20140207010_BGLong                                                           
Acquired: 2/7/2014 5:53:46 PM 
Detector: Ge 5 SN/157 
  Background Evaluation Criteria: 
  1) Place instrument out of service if Countrate exceeds Control Limits. 
  2) Investigate high countrate and take corrective action as necessary if Countrate 
     exceeds Tolerance Limits. 
 
---------------------------------------------------------------------------------------- 
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results 
---------------------------------------------------------------------------------------- 
Bkgd     
Countrate          1.45      1.30      1.35      1.45      1.55      1.60    PASS       
---------------------------------------------------------------------------------------- 
 
 
 
                      Analyst: Micha Korrinhizer   Reviewer: Siobhan Perry 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  1 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 Sample description                                              
      Background Long PBC Count                                        
                                                                       
 
 Spectrum Filename: C:\User\SPC\Det5\5_20140207010_BGLong.An1 
 
 Acquisition information 
        Start time:                 2/7/2014 5:53:46 PM 
        Live time:              43200 
        Real time:              43369 
        Dead time:                  0.39 % 
        Detector ID:                    5 
 
 Detector system                                                 
      Ge 5 SN/157                                                      
                                                                       
 
 Calibration 
        Filename:                   5_QC.Clb 
      Ge5_QC                                                           
                                                                       
 
        Energy Calibration                                       
             Created:               2/28/2012 7:35:48 PM 
             Zero offset:           0.158 keV 
             Gain:                  0.250 keV/channel 
             Quadratic:             3.911E-08 keV/channel^2 
 
        Efficiency Calibration 
             Created:               1/6/2011 8:03:22 AM 
             Knee Energy:           0.00 keV 
             Above the Knee:        Interpolative    Uncertainty =   0.00 % 
             Below the Knee:        Interpolative    Uncertainty =   0.00 % 
 
 Library Files 
        Main analysis library:      DET_Long Background PBC.lib 
        Library Match Width:        0.500 
        Peak stripping:             Library based 
 
 Analysis parameters 
        Analysis engine:            Env32   G53W4.25 
        Start channel:            150 (    37.62keV ) 
        Stop channel:            8000 (  2000.81keV ) 
        Peak rejection level:      30.000% 
        Peak search sensitivity:    3 
        Sample Size:                1.0000E+00 
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) =  
                                    1.0000E+00 
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00 
        Systematic error:           4.0000000E+00 
        Fraction Limit:             0.000% 
        Background width:           average of three points.                                        
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  2 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
        Half lives decay limit:    12.000 
        Activity range factor:      2.000 
        Min. step backg. energy     0.000 
        Multiplet shift channel     2.000 
 
 Corrections                          Status          Comments 
        Decay correct to date:         NO    
        Decay during acquisition:      NO    
        Decay during collection:       NO    
        True coincidence correction:   NO    
        Peaked background correction:  NO    
        Absorption (Internal):         NO    
        Geometry correction:           NO    
        Random summing:                NO    
 
 
 total peaks alloc.   21 cutoff: 5.00E+01% 
        Energy Calibration                                       
             Normalized diff:       0.1866 
 
 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   ***** 
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc 
  Energy                            Factor    Energy   Ratio    DPS      
 _____________________________________________________________________________ 
    46.68      352.  11.84   1.11  5.694E-02    46.54   4.250  3.381E+00 PB210  
    59.59      130.  25.61   0.99  7.427E-02    59.54  35.900  1.130E-01 AM241  
    63.33      430.  10.63   1.03  7.929E-02    63.29   3.810  3.301E+00 TH234  
    92.44      369.   9.28   0.83  1.129E-01    92.59   5.584  1.356E+00 TH234  
   185.85      250.  17.19   1.08  9.604E-02   185.72  54.000  1.115E-01 U235   
                                               185.99   3.280  1.838E+00 Ra226  
   295.19      141.  23.02   1.04  6.953E-02   295.09  19.300  2.432E-01 PB214  
   351.83      170.  19.11   1.24  5.573E-02   351.93  37.600  1.872E-01 PB214  
   609.12      193.  16.49   1.48  3.199E-02   609.31  46.090  3.030E-01 BI214  
                                               610.30   5.750  2.433E+00 RU103  
   661.59      136.  15.56   0.60  2.860E-02   661.66  85.210  1.292E-01 CS137  
  1459.71       86.  18.96   0.92  1.300E-02  1460.83  10.670  1.435E+00 K40    
  1763.72       53.  19.51   0.43  1.105E-02  1764.49  15.400  7.163E-01 BI214  
 No unknown peaks passed sensitivity test. 
 
------------------------------------------------------------ 
 This section based on library: DET_Long Background PBC.lib      
 
 
 ************** I D E N T I F I E D   P E A K    S U M M A R Y ************** 
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM 
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV 
 _____________________________________________________________________________ 
 PB-210    186.25    46.68       379.       352.     0.008    11.84   1.108s 
 AM-241    237.95    59.59       326.       130.     0.003    25.61   0.993s 
 TH-234    252.92    63.33       434.       430.     0.010    10.63   1.033s 
 TH-234    369.64    92.49       450.       495.     0.011     9.68   1.420s 
 Ra-226    743.38   185.85       399.       250.     0.006    17.19   1.078s 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  3 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM       
 PB-214   1181.02   295.19       238.       141.     0.003    23.02   1.039s 
 PB-214   1407.66   351.83       230.       170.     0.004    19.11   1.243s 
 BI-214   2437.17   609.12       164.       193.     0.004    16.49   1.483  
 CS-137   2647.09   661.59        78.       136.     0.003    15.56   0.600s 
 K-40     5838.30  1459.71        30.        86.     0.002    18.96   0.923s 
 BI-214   7053.00  1763.72         9.        53.     0.001    19.51   0.432s 
 
   s - Peak fails shape tests. 
   D - Peak area deconvoluted. 
   A   Derived peak area. 
 
 
 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   ***** 
- Nuclide -  Average     ------------- Peak -------------- 
Name   Code  Activity     Energy   Activity Code MDA Value 
             DPS           keV     DPS           DPS            COMMENTS 
 _____________________________________________________________________________ 
  
K-40     N   1.4354E+00                                      4.66E+11              
                          1460.83 1.435E+00 &(  4.712E-01 1.90E+01 1.07E+01 G   
  
CS-137   I   1.2916E-01                                      1.10E+04              
                           661.66 1.292E-01  (  4.166E-02 1.56E+01 8.52E+01 G   
  
PB-210   N   3.3813E+00                                      8.14E+03              
                            46.54 3.381E+00 *(  8.963E-01 1.18E+01 4.25E+00 G   
  
PB-214   N   2.0622E-01                                      5.84E+05              
                           351.93 1.872E-01  (  8.097E-02 1.91E+01 3.76E+01 G   
                           295.09 2.432E-01 *(  1.287E-01 2.30E+01 1.93E+01 G   
                           242.00 0.000E+00 %   2.886E-01 4.27E+01 7.43E+00 GA  
  
BI-214   N   3.0297E-01                                      5.84E+05              
                           609.31 3.030E-01  (  9.794E-02 1.65E+01 4.61E+01 G   
                          1120.29 0.000E+00 %   2.422E-01 3.61E+02 1.51E+01 G   
                          1764.49 7.163E-01 +   2.305E-01 1.95E+01 1.54E+01 G   
  
TH-234   N   3.3011E+00                                      1.63E+12              
                            63.29 3.301E+00 *(  7.648E-01 1.06E+01 3.81E+00 G   
                            92.59 1.817E+00 -   3.729E-01 9.68E+00 5.58E+00 G   
  
Ra-226       1.8377E+00                                      5.84E+05              
                           185.99 1.838E+00 *(  7.042E-01 1.72E+01 3.28E+00 G   
  
AM-241   T   1.1297E-01                                      1.58E+05              
                            59.54 1.130E-01  (  7.547E-02 2.56E+01 3.59E+01 G   
   ( - This peak used in the nuclide activity average. 
 
   * - Peak is too wide, but only one peak in library. 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  4 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
   ! - Peak is part of a multiplet and this area went 
       negative during deconvolution. 
   ? - Peak is too narrow. 
   @ - Peak is too wide at FW25M, but ok at FWHM. 
   % - Peak fails sensitivity test. 
   $ - Peak identified, but first peak of this nuclide 
       failed one or more qualification tests. 
   + - Peak activity higher than counting uncertainty range. 
   - - Peak activity lower than counting uncertainty range. 
   = - Peak outside analysis energy range. 
   & - Calculated peak centroid is not close enough to the 
       library energy centroid for positive identification. 
   P - Peakbackground subtraction 
   } - Peak is too close to another for the activity 
       to be found directly. 
 
   Nuclide Codes:                      Peak Codes: 
   T - Thermal Neutron Activation      G - Gamma Ray 
   F - Fast Neutron Activation         X - X-Ray 
   I - Fission Product                 P - Positron Decay 
   N - Naturally Occurring Isotope     S - Single-Escape 
   P - Photon Reaction                 D - Double-Escape 
   C - Charged Particle Reaction       K - Key Line 
   M - No MDA Calculation              A - Not in Average 
   R - Coincidence Corrected           C - Coincidence Peak 
   H - Halflife limit exceeded 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
 *************** D I S C A R D E D  I S O T O P E  P E A K S *************** 
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity 
            Energy   Counts     Counts     Cts/Sec  1 Sigma %    
 _____________________________________________________________________________ 
   P - Peakbackground subtraction 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   ***** 
          Time of Count   Uncertainty  1 Sigma 
 Nuclide    Activity        Counting                   MDA    
                DPS                                                                    
 _____________________________________________________________________________ 
 BE-7    <    3.1837E-01 
 NA-22   <    3.0246E-02 
 K-40         1.4354E+00   1.8965E+01%               4.712E-01 
 Sc-46   <    4.7148E-02 
 CR-51   <    2.0036E-01 
 MN-54   <    3.8774E-02 
 FE-59   <    5.9768E-02 
 Co-56   <    5.0434E-02 
 CO-57   <    1.5205E-02 
 CO-58   <    1.9360E-02 
 CO-60   <    8.5671E-02 
 ZN-65   <    1.0389E-01 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  5 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 NB-94   <    2.0021E-02 
 ZR-95   <    7.4511E-02 
 NB-95   <    4.9664E-02 
 RU-103  <    3.7006E-02 
 RH-106  <    2.6166E-01 
 AG-108M <    1.3899E-02 
 AG-110M <    2.1518E-02 
 SN-113  <    4.8677E-02 
 SB-124  <    3.5662E-02 
 SB-125  <    9.7993E-02 
 I-131   <    3.8202E-02 
 BA-133  <    2.9891E-02 
 CS-134  <    2.2522E-02 
 CS-137       1.2916E-01   1.5563E+01%               4.166E-02 
 CE-139  <    2.0715E-02 
 Ba-140  <    1.3751E-01 
 La-140  <    5.2027E-02 
 CE-141  <    2.7102E-02 
 CE-144  <    7.4496E-02 
 PM-144  <    4.9533E-02 
 EU-152  <    1.2344E-01 
 EU-154  <    1.3320E-01 
 EU-155  <    7.6038E-02 
 HF-181  <    4.2451E-02 
 Ta-182  <    5.6967E-02 
 Hg-203  <    1.2882E-02 
 TL-208  <    5.3313E-02 
 pm-146  <    1.3632E-01 
 y-88    <    5.4264E-02 
 PB-210 #     3.3813E+00   1.1842E+01%               8.963E-01 
 PB-212  <    5.3366E-02 
 PB-214 #     2.0622E-01   1.4958E+01%               8.097E-02 
 BI-207  <    4.8466E-02 
 BI-212  <    5.5739E-01 
 BI-214       3.0297E-01   1.6491E+01%               9.794E-02 
 BI-210M <    3.5067E-02 
 RA-224  <    2.7314E-01 
 AC-228  <    1.8039E-01 
 TH-227  <    1.4320E-01 
 TH-229  <    5.1786E-01 
 TH-234 #     3.3011E+00   1.0625E+01%               7.648E-01 
 PA-231  <    9.5304E-01 
 PA-233  <    6.8718E-02 
 PA-234  <    4.3191E-02 
 PA-234M <    5.3510E+00 
 Ra-226 #     1.8377E+00   1.7186E+01%               7.042E-01 
 U-235   <    1.5866E-01 
 AM-241 #     1.1297E-01   2.5605E+01%               7.547E-02 
 Np-237  <    1.2738E-01 
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 5:56:56 AMPage  6 
 TestAmerica                     Spectrum name: 5_20140207010_BGLong.An1          
                                                                                  
 
   # - All peaks for activity calculation had bad shape. 
   * - Activity omitted from total 
   & - Activity omitted from total and all peaks had bad shape. 
   < - MDA value printed. 
   A - Activity printed, but activity < MDA. 
   B - Activity < MDA and failed test. 
   C - Area < Critical level. 
   F - Failed fraction or key line test. 
   H - Halflife limit exceeded 
 -----------------------------   S U M M A R Y   ---------------------------- 
 Total Activity (   37.6 to  2000.8 keV)     1.071E+01  DPS            
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 9_20140207003_BGLong                                                          
Acquired: 2/7/2014 12:51:01 PM
Detector: Ge9 S/N100228730
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry

Page 382 of 401



      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  1
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:51:01 PM
        Live time:              43200
        Real time:              43248
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        

Page 383 of 401



      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  2
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   10 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.1464

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
   186.17      110.  28.81   0.60  1.398E-01   185.99   3.280  5.554E-01 Ra226 
   238.43      152.  19.66   0.90  1.229E-01   238.63  43.300  6.600E-02 PB212 
   351.89      234.  16.03   1.16  8.641E-02   351.93  37.600  1.669E-01 PB214 
   511.08     1248.   4.67   2.40  6.207E-02   511.86  20.000  2.329E+00 RH106 
   609.28      235.  17.71   1.31  5.258E-02   609.31  46.090  2.248E-01 BI214 
                                               610.30   5.750  1.805E+00 RU103 
  1120.62       74.  19.70   1.43  2.761E-02  1120.29  15.100  4.090E-01 BI214 
  1460.68      183.  11.45   1.23  2.339E-02  1460.83  10.670  1.694E+00 K40   
  1764.62       91.  14.78   0.80  2.159E-02  1764.49  15.400  6.334E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
  1406.94   351.89       282.       234. 2.710E+03   16.03   1.157  -        
  2043.66   511.08       367.      1248. 2.010E+04    4.67   2.401  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Ra-226    744.18   186.17       298.       110.     0.003    28.81   0.598s
 PB-212    953.18   238.43       260.       152.     0.004    19.66   0.897 
 BI-214   2436.49   609.28       282.       235.     0.005    17.71   1.307 
 BI-214   4482.41  1120.62        37.        74.     0.002    19.70   1.427s
 K-40     5843.42  1460.68        41.       183.     0.004    11.45   1.231s
 BI-214   7060.18  1764.62        15.        91.     0.002    14.78   0.795s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.6941E+00                                      4.66E+11             
                          1460.83 1.694E+00  (  3.030E-01 1.15E+01 1.07E+01 G  
 
PB-212   N   6.6001E-02                                      6.98E+02             
                           238.63 6.600E-02  (  3.390E-02 1.97E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.556E-01 4.30E+03 3.28E+00 GA 
 
BI-214   N   2.2479E-01                                      5.84E+05             
                           609.31 2.248E-01  (  7.729E-02 1.77E+01 4.61E+01 G  
                          1120.29 4.090E-01 +   1.731E-01 1.97E+01 1.51E+01 G  
                          1764.49 6.334E-01 +   1.445E-01 1.48E+01 1.54E+01 G  
 
Ra-226       5.5537E-01                                      5.84E+05             
                           185.99 5.554E-01  (  4.198E-01 2.88E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.4672E-01
 NA-22   <    2.3989E-02
 K-40         1.6941E+00   1.1451E+01%               3.030E-01
 Sc-46   <    2.9456E-02
 CR-51   <    2.0614E-01
 MN-54   <    2.9827E-02
 FE-59   <    4.1403E-02
 Co-56   <    3.5680E-02
 CO-57   <    1.3418E-02
 CO-58   <    3.3158E-02
 CO-60   <    4.4977E-02
 ZN-65   <    4.2199E-02
 NB-94   <    3.7097E-02
 ZR-95   <    6.2724E-02
 NB-95   <    1.5511E-02
 RU-103  <    2.7613E-02
 RH-106  <    3.6621E-01
 AG-108M <    2.6081E-02
 AG-110M <    2.4467E-02
 SN-113  <    1.4683E-02
 SB-124  <    3.8332E-02
 SB-125  <    6.6892E-02

Page 386 of 401



      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:52:40 AMPage  5
 TestAmerica, Inc                Spectrum name: 9_20140207003_BGLong.An1         
                                                                                 
 I-131   <    1.9350E-02
 BA-133  <    2.7351E-02
 CS-134  <    3.9638E-02
 CS-137  <    3.0731E-02
 CE-139  <    1.7557E-02
 Ba-140  <    1.2058E-01
 La-140  <    3.8303E-02
 CE-141  <    3.9251E-02
 CE-144  <    9.6363E-02
 PM-144  <    3.7166E-02
 EU-152  <    7.5958E-02
 EU-154  <    1.0455E-01
 EU-155  <    5.0486E-02
 HF-181  <    2.9291E-02
 Ta-182  <    7.8226E-02
 Hg-203  <    2.1486E-02
 TL-208  <    4.0031E-02
 pm-146  <    3.5912E-02
 y-88    <    4.7413E-02
 PB-210  <    7.8959E-01
 PB-212       6.6001E-02   1.9662E+01%               3.390E-02
 PB-214  <    7.7357E-02
 BI-207  <    3.3108E-02
 BI-212  <    3.8369E-01
 BI-214       2.2479E-01   1.7713E+01%               7.729E-02
 BI-210M <    3.7323E-02
 RA-224  <    4.6712E-01
 AC-228  <    1.4607E-01
 TH-227  <    9.6829E-02
 TH-229  <    3.1588E-01
 TH-234  <    4.7684E-01
 PA-231  <    7.1726E-01
 PA-233  <    2.5530E-02
 PA-234  <    6.8832E-02
 PA-234M <    2.9513E+00
 Ra-226       5.5537E-01   2.8805E+01%               4.198E-01
 U-235   <    1.1971E-01
 AM-241  <    7.5346E-02
 Np-237  <    7.2771E-02
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.540E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

Spectrum: 10_20140207003_BGLong                                                         
Acquired: 2/7/2014 12:52:04 PM
Detector: Ge10 S/N08316756
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.34      1.91      2.05      2.19      2.63      2.78    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: Siobhan Perry
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det10\10_20140207003_BGLong.An1

 Acquisition information
        Start time:                 2/7/2014 12:52:04 PM
        Live time:              43200
        Real time:              43289
        Dead time:                  0.21 %
        Detector ID:                   10

 Detector system                                                
      Ge10 S/N08316756                                                
                                                                      

 Calibration
        Filename:                   10_QC.Clb
      10_QC-F_062111                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 9:27:47 AM
             Zero offset:           0.044 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.974E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/6/2011 9:01:12 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.56keV )
        Stop channel:            8000 (  1999.70keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                                        
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0968

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    41.86      302.  19.07   1.00  5.632E-02
    46.51      784.   7.73   1.05  6.247E-02    46.54   4.250  6.835E+00 PB210 
    52.58      426.  13.97   1.05  7.050E-02
    63.21      748.   8.07   0.98  8.456E-02    63.29   3.810  5.371E+00 TH234 
    74.68      181.  20.22   0.86  9.953E-02
    77.30      169.  20.31   0.86  1.030E-01
    92.62     1074.   6.11   1.19  1.178E-01    92.59   5.584  3.778E+00 TH234 
                                                93.35   5.561  3.791E+00 AC228 
   185.62      564.  10.05   1.15  1.025E-01   185.72  54.000  2.360E-01 U235  
                                               185.99   3.280  3.888E+00 Ra226 
   238.63      313.  12.77   1.15  8.998E-02   238.63  43.300  1.859E-01 PB212 
   294.94      128.  25.61   1.21  7.661E-02   295.09  19.300  2.004E-01 PB214 
   351.86      246.  18.43   1.00  6.316E-02   351.93  37.600  2.402E-01 PB214 
   511.10     1144.   5.40   2.37  4.528E-02   511.86  20.000  2.928E+00 RH106 
   583.09      161.  19.05   1.43  4.019E-02   583.02  84.500  1.097E-01 TL208 
   609.24      235.  18.10   1.63  3.833E-02   609.31  46.090  3.077E-01 BI214 
                                               610.30   5.750  2.471E+00 RU103 
  1000.33      128.  17.35   1.23  2.286E-02  1001.00   0.837  1.551E+01 PA234M
  1460.90      116.  24.55   0.95  1.673E-02  1460.83  10.670  1.511E+00 K40   
  1765.34      102.  13.85   0.58  1.432E-02  1764.49  15.400  1.071E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   167.17    41.86       956.       302. 5.371E+03   19.07   0.999  -      s 
   210.05    52.58       890.       426. 6.042E+03   13.97   1.050  -      s 
   297.80    74.53       688.       221. 2.217E+03   22.73   0.969  -      s 
   308.26    77.14       462.       166. 1.612E+03   21.89   0.811  -        
  2043.62   511.10       434.      1144. 2.527E+04    5.40   2.372  -      s 
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.78    46.51       828.       784.     0.018     7.73   1.051s
 TH-234    252.54    63.21       756.       748.     0.017     8.07   0.978s
 TH-234    370.15    92.62       807.      1074.     0.025     6.11   1.185s
 Ra-226    742.02   185.62       636.       564.     0.013    10.05   1.150s
 PB-212    954.00   238.63       405.       313.     0.007    12.77   1.154 
 PB-214   1179.15   294.94       299.       128.     0.003    25.61   1.206 
 PB-214   1406.79   351.86       389.       246.     0.006    18.43   0.995s
 TL-208   2331.53   583.09       180.       161.     0.004    19.05   1.432 
 BI-214   2436.14   609.24       304.       235.     0.005    18.10   1.627 
 PA-234M  4000.57  1000.33        63.       128.     0.003    17.35   1.233s
 K-40     5843.41  1460.90        82.       116.     0.003    24.55   0.951s
 BI-214   7061.86  1765.34        13.       102.     0.002    13.85   0.578s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.5110E+00                                      4.66E+11             
                          1460.83 1.511E+00  (  5.841E-01 2.45E+01 1.07E+01 G  
 
TL-208   N   1.0974E-01                                      6.98E+02             
                           583.02 1.097E-01  (  4.446E-02 1.91E+01 8.45E+01 G  
                           277.28 0.000E+00     3.345E-02 0.00E+00 6.31E+00 G  
                           860.56 0.000E+00     5.212E-02 0.00E+00 1.24E+01 G  
 
PB-210   N   6.8351E+00                                      8.14E+03             
                            46.54 6.835E+00  (  1.192E+00 7.73E+00 4.25E+00 G  
 
PB-212   N   1.8586E-01                                      6.98E+02             
                           238.63 1.859E-01  (  5.734E-02 1.28E+01 4.33E+01 G  
                           300.03 0.000E+00     6.895E-02 0.00E+00 3.28E+00 GA 

Page 392 of 401



      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  4
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   2.2669E-01                                      5.84E+05             
                           351.93 2.402E-01 @(  9.222E-02 1.84E+01 3.76E+01 G  
                           295.09 2.004E-01  (  1.304E-01 2.56E+01 1.93E+01 G  
                           242.00 0.000E+00 &   3.035E-01 5.62E+01 7.43E+00 GA 
 
BI-214   N   3.0770E-01                                      5.84E+05             
                           609.31 3.077E-01  (  1.100E-01 1.81E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.886E-01 6.37E+01 1.51E+01 G  
                          1764.49 1.071E+00 +   2.049E-01 1.38E+01 1.54E+01 G  
 
TH-234   N   5.3712E+00                                      1.63E+12             
                            63.29 5.371E+00 *(  9.392E-01 8.07E+00 3.81E+00 G  
                            92.59 3.778E+00 -   4.752E-01 6.11E+00 5.58E+00 G  
 
PA-234M  N   1.5508E+01                                      1.63E+12             
                          1001.00 1.551E+01 *(  4.797E+00 1.74E+01 8.37E-01 G  
                           766.41 0.000E+00 &   1.108E+01 1.91E+02 2.94E-01 G  
 
Ra-226       3.8884E+00                                      5.84E+05             
                           185.99 3.888E+00 *(  8.285E-01 1.00E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average

Page 393 of 401



      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  5
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4164E-01
 NA-22   <    5.3799E-02
 K-40         1.5110E+00   2.4546E+01%               5.841E-01
 Sc-46   <    1.9102E-02
 CR-51   <    1.2175E-01
 MN-54   <    1.8980E-02
 FE-59   <    3.0993E-02
 Co-56   <    5.3194E-02
 CO-57   <    1.0833E-02
 CO-58   <    2.0911E-02
 CO-60   <    4.8213E-02
 ZN-65   <    9.4162E-02
 NB-94   <    5.6117E-02
 ZR-95   <    2.9586E-02
 NB-95   <    2.9248E-02
 RU-103  <    1.9627E-02
 RH-106  <    3.5401E-01
 AG-108M <    1.5269E-02
 AG-110M <    5.7381E-02
 SN-113  <    4.2611E-02
 SB-124  <    2.7270E-02
 SB-125  <    4.6880E-02
 I-131   <    3.9788E-02
 BA-133  <    4.0769E-02
 CS-134  <    2.9961E-02
 CS-137  <    5.7328E-02
 CE-139  <    1.3069E-02
 Ba-140  <    1.2982E-01
 La-140  <    4.0320E-02
 CE-141  <    3.1430E-02
 CE-144  <    1.4833E-01
 PM-144  <    1.8656E-02
 EU-152  <    1.3008E-01
 EU-154  <    2.5563E-01
 EU-155  <    1.0368E-01
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      ORTEC g v - i (1087) Env32  G53W4.25  2/8/2014 12:54:06 AMPage  6
 TestAmerica, Inc                Spectrum name: 10_20140207003_BGLong.An1        
                                                                                 
 HF-181  <    3.8010E-02
 Ta-182  <    1.9501E-01
 Hg-203  <    3.2564E-02
 TL-208       1.0974E-01   1.9053E+01%               4.446E-02
 pm-146  <    1.2932E-01
 y-88    <    6.3236E-02
 PB-210       6.8351E+00   7.7335E+00%               1.192E+00
 PB-212       1.8586E-01   1.2770E+01%               5.734E-02
 PB-214       2.2669E-01   1.5776E+01%               9.222E-02
 BI-207  <    3.7759E-02
 BI-212  <    4.9146E-01
 BI-214       3.0770E-01   1.8098E+01%               1.100E-01
 BI-210M <    5.2174E-02
 RA-224  <    5.9213E-01
 AC-228  <    2.0579E-01
 TH-227  <    1.8144E-01
 TH-229  <    3.4628E-01
 TH-234 #     5.3712E+00   8.0698E+00%               9.392E-01
 PA-231  <    3.8663E-01
 PA-233  <    7.0470E-02
 PA-234  <    1.1639E-01
 PA-234M#     1.5508E+01   1.7354E+01%               4.797E+00
 Ra-226 #     3.8884E+00   1.0047E+01%               8.285E-01
 U-235   <    1.7913E-01
 AM-241  <    8.1628E-02
 Np-237  <    1.6693E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.7 keV)     3.394E+01  DPS           
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Gamma Spectroscopy Run Log

Detector: GV3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/27/12  18:49 JLWIC 160-11762/1

Batch

Analysis

11762

Count

JLWICV 160-11762/203/27/12  22:50 11762

JLWACVTOP 160-102033/101/29/14  07:21 102033

SMPICB 160-103845/102/07/14  17:52 103845

CCV 160-108305/103/04/14  00:01 108305

SMPCCV 160-108305/203/04/14  00:22 108305

SMPCCB 160-108305/303/04/14  00:46 108305

SMPMB 160-104259/1-A03/04/14  03:09 108305 GA-01-R10425930

ZZZZZ03/04/14  07:09 10830530

SMP160-5429-2 TI233-SU3BI-FSS-00203/04/14  08:21 108305 GA-01-R10425930

SMP160-5429-6 TI233-SU3BI-FSS-00603/04/14  09:26 108305 GA-01-R10425930

ZZZZZ03/04/14  11:15 10830530

ZZZZZ03/04/14  19:20 10830530

ZZZZZ03/04/14  20:06 10830530

Detector: GV5

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/26/12  15:05 JLWIC 160-12297/1

Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297

JLWACVTOP 160-101796/101/28/14  09:57 101796

SMPICB 160-103837/102/07/14  17:53 103837

CCV 160-108311/103/04/14  00:01 108311

SMPCCV 160-108311/203/04/14  00:22 108311

SMPCCB 160-108311/303/04/14  00:47 108311

SMPLCS 160-104259/2-A03/04/14  03:09 108311 GA-01-R10425930

ZZZZZ03/04/14  07:10 10831130

ZZZZZ03/04/14  08:21 10831130

ZZZZZ03/04/14  09:26 10831130

ZZZZZ03/04/14  11:15 10831130

ZZZZZ03/04/14  19:19 10831130

Detector: GV9

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

05/03/12  13:37 JLWIC 160-12326/1

Batch

Analysis

12326

Count

JLWICV 160-12326/206/14/12  10:54 12326

JLWACVTOP 160-101591/101/27/14  09:57 101591

SMPICB 160-103821/102/07/14  12:51 103821

CCV 160-108316/103/04/14  00:05 108316

SMPCCV 160-108316/203/04/14  00:27 108316

SMPCCB 160-108316/303/04/14  00:51 108316

ZZZZZ03/04/14  03:13 10831630

ZZZZZ03/04/14  07:11 10831630

SMP160-5429-3 TI233-SU3BI-FSS-00303/04/14  08:22 108316 GA-01-R10425930

SMP160-5429-4 TI233-SU3BI-FSS-00403/04/14  09:26 108316 GA-01-R10425930

ZZZZZ03/04/14  11:18 10831630

ZZZZZ03/04/14  19:23 10831630

Detector: GV10

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/28/12  22:11 JLWIC 160-12330/1

Batch

Analysis

12330

Count

Page 1 of 2 TestAmerica St. Louis
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Gamma Spectroscopy Run Log

Detector: GV10 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

03/29/12  03:37 JLWICV 160-12330/2

Batch

Analysis

12330

Count

JLWACVTOP 160-101607/101/28/14  07:34 101607

SMPICB 160-103822/102/07/14  12:52 103822

CCV 160-108313/103/04/14  00:06 108313

SMPCCB 160-108313/203/04/14  00:50 108313

CCV 160-108313/303/04/14  01:42 108313

SMPCCV 160-108313/403/04/14  02:03 108313

ZZZZZ03/04/14  03:13 10831330

SMP160-5409-A-1-F DU03/04/14  07:11 108313 GA-01-R10425930

SMP160-5429-1 TI233-SU3BI-FSS-00103/04/14  08:23 108313 GA-01-R10425930

SMP160-5429-5 TI233-SU3BI-FSS-00503/04/14  09:27 108313 GA-01-R10425930

ZZZZZ03/04/14  11:19 10831330

ZZZZZ03/04/14  19:25 108313120

Page 2 of 2 TestAmerica St. Louis
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Shaw Environmental and Infrastructure Inc. (a CB&/ company) 
Federal Services Division 

14005 Port Chicago Hwy 
Concord, CA 94520 I 

Project Manager: Ulrika Messer 
(jl:Jame. ~ pFione :;tJ 

Send Report To: Patrida Flynn 
Phone/Fax Number: 925-288-2037 

Address: 4005 Port Chicago Hwy 

City: Concord, CA, 94520 

Sampler's Name(s): ~ l.----
Sample ID Number Sample Description 

Tl233-SU3Bl-FSS-001 Building 233 Biased FSS SU3 

Ti233-SU3Bl-FSS-002 Building 233 Biased FSS SU3 

Tl233-SU3Bl-FSS-003 Building 233 Biased FSS SU3 

Tl233-SU3Bi-FSS-004 Building 233 Biased FSS SU3 

Tl233-SU3Bl-FSS-005 Building 233 Biased FSS SU3 

Tl233-SU3Bl-FSS-006 Building 233 Biased FSS SU3 

-

CHAIN OF CUSTODY 

Project Number: 122412 

Project Name I Location: Building 233 Biased FSS 

Purchase Order #: 855490 

Shipment Date: 2/5/2014 

Waybill Number: (}J};> fl'!>~ 
Lab Destination: TestAmerica St Laius 

Lab Contact Name I ph. #: Erika Gish 

Preservative (water) 
~ 

Collection Information "' Preservative (soil) x c 
·;:: s 

Date Time Method 10 - c Container Type 0 0 ::;; .. " 
02/05/14 oq? .. ::f G CP 1 16 oz Plastic 

02/05/14 (Y1 t/ (J G CP 1 16 oz Plastic 

02/05/14 oqo.q G CP 1 16 oz Plastic 

02/05/14 \016 G CP 1 16oz Plastic 

02/05/14 )O~~ G CP 1 16 oz Plastic 

02/05/14 ~5~ G CP 1 16 oz Plastic 

,... ""\11'1 MA m..1 --e> -< Vl"' v I VT / 
-

.,....-- ' 

Ref. Document# Tl Building 233BIFSS 036 

Page 1 of 1 

Analyses Requested 

:i: 
c: ii: 
"' :i 
0 

.l!l <n 

"' "' E cc 
"' E en 

"' 0 
Cl 0 

N/A 

x 1 

x 
x ( 

x U' 
,' 

x 
x 

~ 

- --........____ -Special Instructions: U.'·''·'·''';.;, .... , .. ·,,,,,,,,,!_:.•1•·"·'"''··' :•,:.:'•·····,::,,:,;. :;; '; :''-'t't ' ,,,,, ,,,i:;,\•,:,:h,.:.;;:1,:'~)f~%~:,1 ,, ,,,., :';;,•··· {,i:;.'(";\;i~:d·•···· '.~:i•}•,,' ·:·:!'}}:,:···'· .. : .. ::, ,;;',:•,, ,',ii'\'r1f:; ,,,.? if;~;'i".C.'~c1:;:!Jf~.::~;.~;;' ., 11::;,, "F.::::: """''IMll'''~'11:.a,1,rn·;" .. ": ., ,., , ,•:'.,'{;'· .. <·:•·' .. ·'". Method Codes 
Level Of QC Required: 

D 24-hr X 48-hr 
C = Composite G =Grab 

D 3-day D 7-day 
I II 

Ill 
Project Specific: 

Standard TAT D 
~ , ,,,. . Matrix Codes 

Relinquish~: ,_ ...... Date:oz-o.s--zy R~ /~ Date: ~<-;;E ow Drinking Water SO=Soil 
/~ "'\. ---... Time: /¥.:r--<='.1 ~ w Time: GW =Ground Water SL=Sludge 

( Relin,uis~/~ Date:·~~ Received By: Date:2' {p • /</ WW= Waste Water GP = Chip Samples 
()/,1 (:_/,,,.. J /J:?'L/iJ cl ~ ., Time: Time: A - Air ABS-Asbestos, PO-Pipe Openning 

- . ,, 



Login Sample Receipt Checklist

Client: Shaw Environmental &Infrastructure  CB&I Job Number: 160-5429-2

Login Number: 5429

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Building 233 Site SU 1
WRS Test, Quantile Test, and Power Calculation

WILCOXON RANK SUM TEST
Ra-226 DCGL 1
LBGR 0.483 pCi/g LBGR = 3x Background Std Deviation POWER CURVE CALCULATION  

LBGR = 0.483
DATA AREA ADJUSTED RANKS SURVEY UNIT C

DATA RANKS SU Stats Measurement (C-LBGR)/SD p1 p2 E(Wmw) Var(Wmw) SD(Wmw) z Power Probability of passing
0.49 R 0.49 29 0 1 S Count 27 m 0.3 -1.1 0.218338 0.098892 117.9025 1337 36.56253 7.420689 0.00 1.00
0.98 R 0.98 47 0 2 S SD 0.134 0.45 -0.2 0.443769 0.27893 239.6353 2125.87 46.10716 3.244321 0.00 1.00
0.83 R 0.83 42.5 0 3 S Median 0.450 0.5 0.1 0.528186 0.361978 285.2204 2151.411 46.38331 2.242212 0.01 0.99
0.54 R 0.54 32 0 4 S 0.6 0.7 0.689691 0.544073 372.4331 1777.673 42.16246 0.398186 0.35 0.65
0.57 R 0.57 34.5 0 5 S Ref Stats 0.7 1.3 0.821015 0.716331 443.3481 1106.401 33.26261 -1.62725 0.95 0.05
0.55 R 0.55 33 0 6 S Count 20 n 0.8 2.0 0.92135 0.865767 497.529 449.3433 21.19772 -5.10939 1.00 0.00
0.57 R 0.57 34.5 0 7.5 S SD 0.161 0.9 2.6 0.967004 0.940817 522.1822 156.2323 12.49929 -10.6374 1.00 0.00
0.46 R 0.46 28 0 7.5 S 1 3.2 0.988174 0.977981 533.614 42.59396 6.526405 -22.1243 1.00 0.00
0.50 R 0.5 30 0 9 S Critical Value 767.7 1.1 3.8 0.997661 0.995497 538.7369 5.379662 2.31941 -64.4626 1.00 0.00
0.66 R 0.66 36.5 0 10 S 1.2 4.5 0.999796 0.999599 539.8898 0.279226 0.528419 -285.13 1.00 0.00
0.75 R 0.75 40 0 11 S 1.3 5.1 0.999796 0.999599 539.8898 0.279226 0.528419 -285.13 1.00 0.00
0.70 R 0.7 39 0 12 S 1.4 5.7 0.999989 0.999978 539.9941 0.005937 0.077052 -1956.76 1.00 0.00
0.86 R 0.86 44 0 13 S
0.51 R 0.51 31 0 14 S
0.91 R 0.91 46 0 15 S
0.83 R 0.83 42.5 0 16 S
0.79 R 0.79 41 0 17 S
0.90 R 0.9 45 0 18 S
0.66 R 0.66 36.5 0 19 S
0.69 R 0.69 38 0 20 S
0.345 S -0.138 3 3 21 S
0.393 S -0.09 5 5 22 S
0.446 S -0.037 12 12 23 S
0.450 S -0.033 14 14 24 S
0.522 S 0.039 21 21 25 S
0.418 S -0.065 7.5 7.5 26 S
0.148 S -0.335 1 1 27 S
0.505 S 0.022 19 19 28 R
0.475 S -0.008 16 16 29 R
0.326 S -0.157 2 2 30 R
0.517 S 0.034 20 20 31 R
0.448 S -0.035 13 13 32 R
0.431 S -0.052 9 9 33 R
0.524 S 0.041 22 22 34.5 R
0.418 S -0.065 7.5 7.5 34.5 R
0.872 S 0.389 27 27 36.5 R
0.433 S -0.05 10 10 36.5 R
0.454 S -0.029 15 15 38 R
0.407 S -0.076 6 6 39 R
0.441 S -0.042 11 11 40 R
0.500 S 0.017 18 18 41 R
0.558 S 0.075 23 23 42.5 R
0.379 S -0.104 4 4 42.5 R
0.628 S 0.145 24 24 44 R
0.680 S 0.197 25 25 45 R
0.698 S 0.215 26 26 46 R
0.479 S -0.004 17 17 47 R

Sum = 1128 378

*  This spreadsheet is designed to work with a set of twenty measurements, 
10 from the survey unit (S) and 10 from the background reference area (R).
If a different number of measurements have been performed, it is necessary to QUANTILE TEST
modify the spreadsheet to account for the change in the number of measurements. From NUREG 1505, Table A.7a, Values of r  and k  for the Quantile Test when α is approximately 0.01

27 n (number of survey unit measurements)
20 m (number of reference area measurements)

# of R: 20 n Use n = 30, m = 20
# of S: 27 m 8 r

Avg Rank R: 37.5 8 k
Avg Rank S: 14 0.011 alpha

For m  or n  greater than 20, the critical value (k) can be calculated for Scenario B from 

z = 99.5% percentile of standard normal distribution = 2.576

k = 767.7
αW = α/2 = 0.025

β = 0.05

0 of the largest 8 adjusted measurements are from S; therefore the null hypothesis is 
accepted. 

The power curve demonstrates that at a median Ra-226 concentration of 0.8 
pCi/g or greater, the SU will fail the WRS test with a 100% probability. At the 
observed Ra-226 median of 0.450 pCi/g, the SU will pass the WRS test at a 
100% probability.  

Since the sum of survey unit ranks is less than the critical value, the null hypothesis 
that the survey unit concentrations do not exceed the LBGR is accepted (i.e., survey 
unit passes). Scenario B

Location 
Associated with 

Sorted Rank
Sorted 
Ranks

If k  or more of the r largest measurements in the combined ranked data set are from 
the survey unit, the null hypothesis of the Quantile test (that there is no residual 
radioactivity above the LBGR in any part of the survey unit) is rejected. 
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Building 233 Site SU 2
WRS Test, Quantile Test, and Power Calculation

WILCOXON RANK SUM TEST
Ra-226 DCGL 1
LBGR 0.483 pCi/g LBGR = 3x Background Std Deviation POWER CURVE CALCULATION  

LBGR = 0.483
DATA AREA ADJUSTED RANKS SURVEY UNIT C

DATA RANKS SU Stats Measurement (C-LBGR)/SD p1 p2 E(Wmw) Var(Wmw) SD(Wmw) z Power Probability of passing
0.49 R 0.49 33 0 1 S Count 31 m 0.3 -1.1 0.218338 0.098892 135.3696 1662 40.76632 7.546731 0.00 1.00
0.98 R 0.98 51 0 2 S SD 0.109 0.457 -0.2 0.443769 0.27893 275.1368 2644.171 51.42151 3.264883 0.00 1.00
0.83 R 0.83 46.5 0 3 S Median 0.457 0.5 0.1 0.528186 0.361978 327.4753 2675.973 51.72981 2.233657 0.01 0.99
0.54 R 0.54 36 0 4 S 0.6 0.7 0.689691 0.544073 427.6084 2210.662 47.01768 0.327825 0.37 0.63
0.57 R 0.57 38.5 0 5 S Ref Stats 0.7 1.3 0.821015 0.716331 509.0293 1375.131 37.08275 -1.78 0.96 0.04
0.55 R 0.55 37 0 6 S Count 20 n 0.8 2.0 0.92135 0.865767 571.237 557.778 23.61732 -5.42885 1.00 0.00
0.57 R 0.57 38.5 0 7 S SD 0.161 0.9 2.6 0.967004 0.940817 599.5425 193.5641 13.91273 -11.2502 1.00 0.00
0.46 R 0.46 32 0 8.5 S 1 3.2 0.988174 0.977981 612.6679 52.60718 7.253081 -23.3895 1.00 0.00
0.50 R 0.5 34 0 8.5 S Critical Value 939.5 1.1 3.8 0.997661 0.995497 618.5498 6.597081 2.568478 -68.3392 1.00 0.00
0.66 R 0.66 40.5 0 10 S 1.2 4.5 0.999796 0.999599 619.8735 0.33785 0.581249 -304.261 1.00 0.00
0.75 R 0.75 44 0 11 S 1.3 5.1 0.999796 0.999599 619.8735 0.33785 0.581249 -304.261 1.00 0.00
0.70 R 0.7 43 0 12 S 1.4 5.7 0.999989 0.999978 619.9932 0.006816 0.082561 -2143.53 1.00 0.00
0.86 R 0.86 48 0 13 S
0.51 R 0.51 35 0 14 S
0.91 R 0.91 50 0 15 S
0.83 R 0.83 46.5 0 16 S
0.79 R 0.79 45 0 17 S
0.90 R 0.9 49 0 18 S
0.66 R 0.66 40.5 0 19 S
0.69 R 0.69 42 0 20 S

0.517 S 0.034 21 21 21 S
0.455 S -0.028 15 15 22 S
0.396 S -0.087 8.5 8.5 23.5 S
0.457 S -0.026 16 16 23.5 S
0.491 S 0.008 19 19 25 S
0.593 S 0.11 27 27 26 S
0.280 S -0.203 2 2 27 S
0.347 S -0.136 5 5 28 S
0.396 S -0.087 8.5 8.5 29 S
0.617 S 0.134 28 28 30 S
0.465 S -0.018 17 17 31 S
0.554 S 0.071 23.5 23.5 32 R
0.481 S -0.002 18 18 33 R
0.576 S 0.093 26 26 34 R
0.508 S 0.025 20 20 35 R
0.626 S 0.143 29 29 36 R
0.452 S -0.031 14 14 37 R
0.414 S -0.069 10 10 38.5 R
0.559 S 0.076 25 25 38.5 R
0.428 S -0.055 11 11 40.5 R
0.430 S -0.053 12 12 40.5 R
0.438 S -0.045 13 13 42 R
0.661 S 0.178 30 30 43 R
0.311 S -0.172 3 3 44 R
0.528 S 0.045 22 22 45 R
0.379 S -0.104 7 7 46.5 R
0.337 S -0.146 4 4 46.5 R
0.267 S -0.216 1 1 48 R
0.554 S 0.071 23.5 23.5 49 R
0.375 S -0.108 6 6 50 R
0.686 S 0.203 31 31 51 R

Sum = 1326 496 QUANTILE TEST
From NUREG 1505, Table A.7a, Values of r  and k  for the Quantile Test when α is approximately 0.01

*  This spreadsheet is designed to work with a set of twenty measurements, 31 n (number of survey unit measurements)
10 from the survey unit (S) and 10 from the background reference area (R). 20 m (number of reference area measurements)
If a different number of measurements have been performed, it is necessary to Use n = 30, m = 20
modify the spreadsheet to account for the change in the number of measurements. 8 r

8 k
0.011 alpha

# of R: 20 n
# of S: 31 m

Avg Rank R: 41.5
Avg Rank S: 16

For m  or n  greater than 20, the critical value (k) can be calculated for Scenario B from 

z = 99.5% percentile of standard normal distribution = 2.576

k = 939.5
αW = α/2 = 0.025

β = 0.05

0 of the largest 8 adjusted measurements are from S; therefore the null hypothesis is 
accepted. 

The power curve demonstrates that at a median Ra-226 concentration of 0.8 
pCi/g or greater, the SU will fail the WRS test with a 100% probability. At the 
observed Ra-226 median of 0.457 pCi/g, the SU will pass the WRS test at a 
100% probability.  

Since the sum of survey unit ranks is less than the critical value, the null hypothesis 
that the survey unit concentrations do not exceed the LBGR is accepted (i.e., survey 
unit passes). Scenario B

Location 
Associated with 

Sorted Rank
Sorted 
Ranks

If k  or more of the r largest measurements in the combined ranked data set are from 
the survey unit, the null hypothesis of the Quantile test (that there is no residual 
radioactivity above the LBGR in any part of the survey unit) is rejected. 
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Building 233 Site SU 3
WRS Test, Quantile Test, and Power Calculation

WILCOXON RANK SUM TEST
Ra-226 DCGL 1
LBGR 0.483 pCi/g LBGR = 3x Background Std Deviation POWER CURVE CALCULATION  

LBGR = 0.483
DATA AREA ADJUSTED RANKS SURVEY UNIT C

DATA RANKS SU Stats Measurement (C-LBGR)/SD p1 p2 E(Wmw) Var(Wmw) SD(Wmw) z Power Probability of passing
0.49 R 0.49 28 0 1 S Count 30 m 0.3 -0.8 0.285804 0.146077 171.4824 1977 44.46338 5.804759 0.00 1.00
0.98 R 0.98 50 0 2 S SD 0.231 0.4 -0.4 0.388649 0.229172 233.1894 2392.53 48.9135 4.015092 0.00 1.00
0.83 R 0.83 45.5 0 3 S Median 0.579 0.579 0.4 0.611351 0.451875 366.8106 2392.559 48.91379 1.283299 0.10 0.90
0.54 R 0.54 31 0 4 S 0.6 0.5 0.638163 0.482593 382.8978 2308.367 48.04547 0.971659 0.17 0.83
0.57 R 0.57 34.5 0 5 S Ref Stats 0.7 0.9 0.737741 0.604402 442.6446 1848.126 42.98983 -0.30386 0.62 0.38
0.55 R 0.55 33 0 6 S Count 20 n 0.8 1.4 0.838901 0.741698 503.3406 1173.849 34.26148 -2.15282 0.98 0.02
0.57 R 0.57 34.5 0 7 S SD 0.161 0.9 1.8 0.898454 0.830022 539.0724 711.4501 26.67302 -4.10493 1.00 0.00
0.46 R 0.46 26 0 8 S 1 2.2 0.940103 0.895917 564.0618 382.9381 19.5688 -6.87217 1.00 0.00
0.50 R 0.5 29 0 9 S Critical Value 895.1 1.1 2.7 0.971881 0.949208 583.1286 150.4703 12.26663 -12.5175 1.00 0.00
0.66 R 0.66 38.5 0 10 S 1.2 3.1 0.985811 0.973725 591.4866 63.16077 7.947375 -20.3721 1.00 0.00
0.75 R 0.75 43 0 11 S 1.3 3.5 0.993336 0.98741 596.0016 23.94718 4.893585 -34.0078 1.00 0.00
0.70 R 0.7 41 0 12 S 1.4 4.0 0.997661 0.995497 598.5966 6.282555 2.506503 -67.4306 1.00 0.00
0.86 R 0.86 47 0 13 S
0.51 R 0.51 30 0 14 S
0.91 R 0.91 49 0 15 S
0.83 R 0.83 45.5 0 16 S
0.79 R 0.79 44 0 17 S
0.90 R 0.9 48 0 18 S
0.66 R 0.66 38.5 0 19 S
0.69 R 0.69 40 0 20 S
0.462 S -0.021 5 5 21 S
0.578 S 0.095 15 15 22 S
1.080 S 0.597 37 37 23 S
0.420 S -0.063 2 2 24 S
0.800 S 0.317 24 24 25 S
1.060 S 0.577 36 36 26 R
0.794 S 0.311 23 23 27 S
0.613 S 0.13 17 17 28 R
0.465 S -0.018 6 6 29 R
0.490 S 0.007 10 10 30 R
0.503 S 0.02 12 12 31 R
1.030 S 0.547 32 32 32 S
0.893 S 0.41 25 25 33 R
0.671 S 0.188 21 21 34.5 R
0.472 S -0.011 7 7 34.5 R
0.426 S -0.057 3 3 36 S
0.486 S 0.003 9 9 37 S
0.678 S 0.195 22 22 38.5 R
1.220 S 0.737 42 42 38.5 R
0.651 S 0.168 20 20 40 R
0.492 S 0.009 11 11 41 R
0.524 S 0.041 13 13 42 S
0.945 S 0.462 27 27 43 R
0.631 S 0.148 18 18 44 R
0.639 S 0.156 19 19 45.5 R
0.432 S -0.051 4 4 45.5 R
0.478 S -0.005 8 8 47 R
0.315 S -0.168 1 1 48 R
0.557 S 0.074 14 14 49 R
0.580 S 0.097 16 16 50 R

Sum = 1275 499
QUANTILE TEST

*  This spreadsheet is designed to work with a set of twenty measurements, From NUREG 1505, Table A.7a, Values of r  and k  for the Quantile Test when α is approximately 0.01
10 from the survey unit (S) and 10 from the background reference area (R). 30 n (number of survey unit measurements)
If a different number of measurements have been performed, it is necessary to 20 m (number of reference area measurements)
modify the spreadsheet to account for the change in the number of measurements. Use n = 30, m = 20

8 r
8 k

# of R: 20 n 0.011 alpha
# of S: 30 m

Avg Rank R: 38.8
Avg Rank S: 16.63333333

For m  or n  greater than 20, the critical value (k) can be calculated for Scenario B from 

z = 99.5% percentile of standard normal distribution = 2.576

k = 895.1
αW = α/2 = 0.025

β = 0.05

0 of the largest 8 adjusted measurements are from S; therefore the null hypothesis is 
accepted. 

The power curve demonstrates that at a median Ra-226 concentration of 0.8 
pCi/g or greater, the SU will fail the WRS test with a 98% probability. At the 
observed Ra-226 median of 0.579 pCi/g, the SU will pass the WRS test at a 
90% probability.  

Since the sum of survey unit ranks is less than the critical value, the null hypothesis 
that the survey unit concentrations do not exceed the LBGR is accepted (i.e., survey 
unit passes). Scenario B

Location 
Associated with 

Sorted Rank
Sorted 
Ranks

If k  or more of the r largest measurements in the combined ranked data set are from 
the survey unit, the null hypothesis of the Quantile test (that there is no residual 

radioactivity above the LBGR in any part of the survey unit) is rejected. 
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